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BBEJEHUE

Bo3pacTHast GU3MONOrUss — Hayka, M3y4dalouias 3aKOHOMEPHOCTHU
¢opMHUpOBaHUS U OCODEHHOCTH (QYHKLUMOHHUPOBAHHUS OPraHU3Ma B
MpoLecce OHTOreHe3a: C MOMEHTA €ro 3apOoXOCHWS HO 3aBEepILEHMS
XM3HeHHOTO LMKIa. Kak caMocTosTeIbHAst BETBb (QU3UOJIOTUYECKOHN
HayKu, BO3pacTHas Gpu3noaornsg chopMmpoBaiacb OTHOCUTEIBHO He-
JABHO — BO BTOpOH noyioBuHe XX B., H Y€ ITPaKTUYECKHN C MOMEHTA
BO3HMKHOBEHUST B Hell BBLICIWIMCH Ba HANPABIACHUS, KaXIOE M3
KOTOPBIX UMEET CBOM IpeaMeT U3yYEHHs, ONpeleieHHble Lenu U 3a-
nayu: GU3NOJOrUs pasBUTUS peOeHKa U FepOHTONIOTHSI.

Puznonorus pa3BUTUs peGeHKa KOHIIEHTPUPYET CBOEe BHUMAaHUE
Ha BOCXOISLIEM MEPHUOAE OHTOreHe3a — TEeX ITanax pasBUTUSI, KOTO-
pbie onpenesaoT GopMUPOBAHUE OPraHU3Ma, €ro MCUXOCOUMANIBHOE
pa3BUTHUE OT POXIAEHHUS OO 3penocT. ['epoHTONMOTMST — PU3MONOTHS
€CTECTBEHHOIO CTAapEHUS — M3y4YaeT WHBOMIOLMOHHBIA NEpHO XU3-
HEHHOIO LIMKJIA.

TToHaTtus gospacmuas usuosozus N guzuonozus pazgumus pebenka
OOBIYHO MCIOJIB3YIOTCA KaK CHHOHHUMBI.

3aKOHOMEPHOCTH POCTa M Pa3BUTHsI OpraHu3Ma pebeHKa U 0cobeH-
HOCTH er0 (PYHKUIIMOHHUPOBAHMUS HA pa3HBIX 3Tarax OHTOreHe3a — OcC-
HOBHOE CONEPKaHKWE Kypca BO3PACTHOM (PU3HMOJIOTUH B MEAArorn4eCcKIx
By3ax. /laHHas XpecToMaTus, IpeliaracMasi Kak IOMONHEHNUE K 3TOMY
Kypcy, M3JIOXEHHOMY B yueOHWKe «Bo3spacTHas dusmonorus» (M.,
2002), Taxke MOCBSIIEHA BOCXOASAIIEMY MEPUORY PAa3BUTHS, 2 UMEHHO
hu3nosorun pa3BUTHA peGEHKa.

Du3noNorus pasBUTHSA NPEACTABIET COOON OOWUH M3 pa3deNnoB ro-
pa3no 6onee HIMPOKOH 06MaCTH 3HAHUA — buoaoeuu passumus. C Apy-
roif CTOPOHBI, B IMHAMUKE POCTa, Pa3BUTUSL U CO3PEBAHUSA YEOBEKA
MMeeTCsl HeMaIo crielIMPUYECKHX, OCOOEHHBIX YepT, U B 3TOM IUIOC-
KOCTU (PU3UOJIOTUS Pa3BUTHUSI TECHEUMIIUM O0Opa3oM IeperieTaeTcs ¢
HAYyKOU awmpononoeuel, B 3a1a4d KOTOPOU BXOIUT BCECTOPOHHEE U3Y-
YyeHHe OUOJIOTUYECKON CYLIHOCTH YeIOBEKA.

Pa3BuTtre pebeHKa NMPOMCXOAUT MO BIUSTHUEM IBYX HaxTOpOB —
3HIOTeHHOTO (T€eHETUUECKOro) U 3K30reHHOTo ((pakropa cpennl). [Tpu-
YeM Ha pa3HbBIX 3TAllaxX BO3pACTHOTO pa3BUTHS Habop, cuia OeHCTBUsE
M PE3YJIbTaT BO3NEHCTBUS 3TUX (PAKTOPOB MOTYT OBITh BECbMa pa3yiny-
Hbl. BoT nouemy ¢puanonorusi pa3BUTHS HEPA3pHIBHO CBSI3aHa C 3K040-
euveckol @usuonoeueli, KoTopass Kak pa3 M HM3yyaeT BO3IAeHCTBHE Ha
KMBOW OpraHu3M pa3HOODpa3HbIX PAKTOPOB BHEILIHEro MUpa U CMO-
cO0BI pUCTIOCODIEHUS OPraHU3Ma K AEUCTBUMIO 3TUX (PAKTOPOB.



B nepuonbl MHTEHCUBHOTO Pa3BUTHUS OeHcTBHE (PaKTOPOB Cpelbl
CTOJb BaXXHO VISl OYAYILIETO 310POBbs, YTO STOMY HAIpaBIEHHIO Tpa-
IULIMOHHO YIeJsieTCs MIOBBIIIEHHOE BHUMaHMe. B 3TUX npobieMax ¢u-
3UOJIOTUS PA3BUTUSI B3AUMOJEMCTBYET C 2U2UeHOU, TTIOCKOJIbKY UMEH-
HO (GH3NONIOTHMYECKHE 3aKOHOMEPHOCTH U 3(PGEKTH Yaille BCETO BhI-
CTYNIAIOT B KAYeCTBE TEOPETHYECKHUX OCHOB IMTMEHHYECKUX TpeOoBa-
HHUH M peKOMEHAALHM.

H HakoHell, 4To 0COGEHHO BaxXHO, 3HAHUE BO3PACTHEIX 3aKOHOMEP-
HOCTEW Pa3BUTHUA YPE3BBIYAHO 3HAYHUMO JUIST nedazo2uru 1 NCUX0A02UU.
IMexarornyeckas 3¢pdeKTMBHOCTL O0yYEHUST M BOCIIUTaHHs1, (POPMHUPO-
BaHME JIMYHOCTH peOGeHKa 3aBUCAT OT TOr0, B KAKOH MeEpe YYUTHIBAIOTCS
dHu3MonornyecKrie 0COOEHHOCTH peGeHKa Ha Pa3HBIX 3Talax pa3BUTHSA,
BO3MOXHOCTH €r0 afallTalii¥ K BHEIIHUM (PaKTOpaM, B TOM YHCIE H K
MeJarormyeckyMm Bo3aencTBIsAM. CBsi3b yueOHO-BOCITUTATENBHOTO [IPO-
LIecca M rpoliecca pa3sBUTHS OpraHu3Ma — IBYCTOpoHHss. C oqHOIM CTO-
POHBI, COBEPILEHHO OYEBUIHO, YTO OT CTEINCHU 3PEIOCTU PUIUOIOTH-
YECKHMX CUCTEM 3aBUCAT BO3MOXHOCTH peGeHKa aJleKBaTHO pearupoBaTh
Ha BOCIIMTATeNbHBIE BO3ACHCTBMS, yCBauBaTh YYeOHBINM MaTepual, €ro
aganTauMs K ycnoBUsaM oOydyeHust. C IpYyroil — caMo pa3BUTHE, XOTs
OHO HMEET OIPEIEEHHYI0O T€HETHUYECKYIO OCHOBY, ITPOUCXOOMUT IO
BJIMSTHAEM BHELUIHECPEAOBBIX BO3ACUCTBUI, U €CJIM 3TU BO3IEHCTBUS
COOTBETCTBYIOT CTEHEHHM (PHU3NOIOTIYECKOI 3peSIOCTH OpraHKu3Ma, OHH
OKAa3bIBAIOT ONAronpuATHLIE, CTUMYJIMPYIOIIHE pa3BuTHe BIUsSHUs. Ha-
MPOTUB, HEANEKBATHOCTh BO3AEMCTBUA MOXET TOPMO3UTh ITPOIrpPeCcCUB-
HOE BO3pACTHOE pa3BUTHE, OTPULIATENBLHO CKa3aThes Ha GOPMUPOBaA-
HUM JTUYHOCTHU pebGeHKa U CYLIECTBEHHO HAPYIIUTh €ro 310POBbe.

WHBIMH CJIOBaMH, ONTUMAJILHBIMH U 3(DP(HEKTUBHBIMU TTeAaroruye-
CKMe BO3NEMCTBUS MOIrYT OBITh TOJIBKO TOIJA, KOTHa OHM OyXyT co-
OTBETCTBOBATH BO3PACTHBIM OCOGEHHOCTAM H BO3MOXHOCTAM JETCKOIO
OpraHM3Ma. DTO MOJIOXKEHUE JaBHO U JOCTATOYHO XOPOIIO U3BECTHO.

OTeyeCTBEHHBIMH YYEHBIMH — METUKaMH, QU3UOIOTaMHU, 1e1aro-
raMy — HEOQHOKPATHO NMOMYEPKUBANIOCh 3HaUeHHe BO3PAaCTHOU PU3MO-
JIOTUHX 1St OBeCcTieYeHUsT ONTUMANIbHOTO pa3sBUTUSL opraHu3sMa. Eiie B
koHue XIX B. pycckuit Bpau H.IT. I'ynoobun (1887), mepy KoToporo
TIPUHALJIEXUT MNepBas KHUra o6 OcOOeHHOCTSIX Pa3BUTUSI HETCKOIO
OpraHu3Ma, oTMeyat (pyHIaMeHTaTbHOE 3HaYeHUEe 3HAHUA O HOpMallb-
HOM QM3INYECKOM U YMCTBEHHOM pa3BUTHK pebeHka. bnuskas Toyka
3peHus GbuUla BoickasaHa #. [1. [Taeénoesim: «Bce 3aKOHBI BOCITUTAHUSA U
Pa3BUTHS JOJDKHEI 6BITh OCHOBaHBI Ha ¢usnonoruu» (Cobp. cou., 1951,
T.3, KH. 2, c. 432).

Baxwueiilliee 3HaueHHe 3HAHUIO OPraHU3Ma pebeHKa NpuIaBal Bbl-
narouniicst nenaror K. JI. Ywunckui. [Insa penieHUs NIpUKIAIHBIX 33034
BO3pacTHON (PUINONIOTUM HEOOXOOMMO 3HAHHE €€ TEOPETUUECCKUX OC-
HOB — 3aKOHOMEPHOCTEH WHIAWBUAYAIBLHOTO Pa3BUTUS.

DyndamenmanrvHoe 3a4eHlUe 8 803pACMHOU (PUUONO2UU UMEEM NPUH-
uun zemepoxpoHul pa3eumusn op2anoeé u cucmem, CHopMyavpOBaHHBIN
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A. H. Cesepyosvim M NeTATLHO pa3paboTaHHblit /1. K. AHOXUHBIM B TE€O-
pun cuctemoreHesa. CornacHo B3rsiaaMm 1. K. Anoxuna tipeobpasoBa-
HUSI OIHWX KOMIIOHEHTOB OPraHu3Ma CABUHYTHI BO BPEMEHU OTHOCU-
TENBbHO MpeoOpa3oBaBust IPYTUX, YTO OOYCNIOBINBAET CTENEHD 3peyo-
CTH, a CJIENOBATENbHO, U CrieUUPUKY GYHKIIMOHUPOBAHUS OpPraHU3-
Ma pebeHKa Ha pa3HBIX 3Tanax pa3BUTUsI. BmecTe ¢ TeM, corjiacHoO
teopuu I1. K. AHOxHMHa 0 cucTeMoreHese, reTepoXpOHHUsT BO3HUKHOBE -
HHUS 1 pa3BUTHA (PYHKUMOHAIBHEIX CHCTEM OIIpENesisIeET alanTUBHBIE
BO3MOXHOCTH OpraHu3ma, obecrnedyuBas OIpencaeHHBIH MPHUCIIOCO-
6uTenbHBIN 2ddekT Ha KaxAoM 3Tare oHToreHe3a. CorinacHo TOYKeE
3penust A. A. Mapkocana, HaneXHOCTh OMONIOTMYECKON CUCTEMBI SIBJIsI-
€TCS OMHWM W3 OOLIMX NMPUHLMNIOB MHIMBUAYATBHOIO pa3BUTHs, Oa-
3UPYIOILIKXCS Ha TAKUX CBOMCTBAX XXUBOU CUCTEMBI, KAK M30BITOYHOCTD
€€ JIEMEHTOB, UX AyOJMPOBaHHE U B3aUMO3aMEHSEMOCTb, OBICTpPOTA
BO3BpaTa K COCTOSHUIO OTHOCUTELHOTO MTOCTOSIHCTBA M IMHAMWYHOCTD
B3aMMOIEHCTBYS OTAENLHEIX 3BeHbeB cucTeMbl (1969). Bruonormueckue
CUCTEMBI B XOJI€ OHTOT€HE3a IPOXOASIT Oripe/ie/IeHHbIe 3TANbl CTAHOB-
neHuss 1 GopMUPOBaHUS, OOYCNOBIMBAsL COBEPIIEHCTBOBAHME ajar-
TUBHBIX PeaKilMil OpraHM3Ma B MPOLIECCE YCAOXKHEHUS €ro KOHTAKTOB
C BHELIHER cpegoil M BMecTe C TeM afalTUBHBINA, MPHACIOCOOUTEND-
HbIH XapakTep GYHKIIMOHMPOBAHMSA Ha KaXIOM OTIHEILHOM 3Tare OH-
toreHe3a. OTCIONa OUEBMIHO, YTO OTAE/IbHbIE 3TANbl pa3BUTHS peGeH-
Ka XapaKTepH3YIOTCH HE TONBKO PAa3HOM CTENEHLIO 3pEOCTH U OCO-
6eHHOCTAMHU (PYHKIIMOHMPOBAHUA OPTaHOB U CHUCTEM, HO U pa3iudM-
€M B MEeXaHH3Max, OTpeAeIAIoIIMX crieindUKY B3aUMONeMCTBUSA Oopra-
HHU3Ma M BHEIIHEH Cpelbl.

3HaHHe MIaBHBIX 3aKOHOMEPHOCTEH BO3PACTHOTO PasBUTHS MO3BO-
JISIET TIONOUTH K pEUICHHIO MPAKTHYECKH BAXKHBIX 3alay, JieXalluX B
OCHOBE MeJarorukud X MeOWIHHBI. BaxHeHias U3 HUX — OLEHKa TaK
Ha3bIBaeMO BO3pacTHON HOPMELIL. JIeMCTBUTENBHO, X sl Bpaya, H A
riefarora o4eHbL BAXHO TTOHMMAaTh, HOPMAJbHO JTM pa3BUT pebeHOK, ¢
KOTOPLIM €My TIpeACTOMT paboTaTh. Bens moboe cyliiecTBeHHOE OTKIIO-
HEHME B TEMIIaX Pa3BUTHS O3HAYAET, YTO K TAKOMY PeOeHKY HEOOXOmMM~
MO TIPUMEHSITH ClieLMATLHBIE, HECTAHAAPTHBIE TPUEMbl BOCTIMTAHUS U
neuyeHus1. [loatoMy ycmanosenenue napamempoe 803pacmuoi HOpmbr —
00Ha U3 eaXCHelWLX NPUKAAOHbIX 3a0ay u3uos02UU pazeumus, pelae-
MBIX YK€ MHOTHE AecsaTWieTHs. B xone pelmseHust 3Toif 3anauyum yoeau-
TEJIBHO AOKAa3aHO, YTO TSKEJble COUNAIbHO-2KOHOMUYECKHE CUTYalNN
(BOIHBI, PEBOJIOUMH, CTUXHUHBIE OEACTBUA) KpaiiHE HEraTHBHO CKa-
3BIBAOTCS HAa JWHAMHUKE BO3PACTHOrO Pa3BUTHS HETCKOrO HACETICHUA.
Hanpotus, G1aronpusTHoe COMMABHO-3KOHOMHYECKOE TMOTOXEHHE 00~
LIECTBA CMOCOOCTBYET HOPMAJIK3ALMH ITPOLIECCOB POCTa U Pa3BUTHSL.

Lensiii psan ¢akTOB MO3BONI YCTAHOBHTD, YTO TEMIT Pa3BUTHUS U
KOHEUYHBI YPOBEHb PAa3BUTHS MHOTHX CBOMCTB HE BCETIa KOPPEIUPYIOT
Mexnay coboi. Hepenko 3aMemneHHoe pa3BUTHE TIPUBOIUT K TOMY, UTO
YE€JI0BEK, XOTS U NO3XE CBEPCTHHKOB, HOCTUraeT HeoOhYAaHHO BBICO-
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KOTO YPOBHSI Pa3BUTHsI TON WIM MHOI cBoelt criocobHocTu. M Hampo-
TUB, YCKOPEHHOE Da3BHUTHE MOpOM 3aKaHYUBAETCS CJIMILKOM DaHo, U
4eJI0OBeK, MOMaBaBLUMf GOJbLUME HAOeXIbl B PaHHHUE [OABI, TAaK U HE
MOCTUTaeT HUYETO CEPhe3HOro B 3pesioM Ba3pacte. 00 3TOM, B 4aCTHO-
CTH, CBUAETENBCTBYIOT OMorpaduu MHOruX ByHAepKuHIOB. CTOJb BbI-
paXeHHBIE OTKJIIOHEHHS B TEMIIaX POCTa U pa3sBUTHS ObIBAIOT HE TaK YX
4acTo, a BOT HeOOJbLINE OTKIOHEHUS, TIPOSIBJIIOLINEC B YMEPEHHOM
OTCTaBaHUHY WIH OTIEPEXEHHUH, BCTPEYAIOTCs CIUTOWIb U psagoM. Kak K
HUM OTHOCHTBLCSA? SBASIOTCS JIM OHU MNPOSIBIEHHEM BapUaTHBHOCTH
pa3BUTUS WIH ero OTKIOHeHHsIMH? OTBET Ha 3TH BOIIPOCHI IpU3BaHA
IaTh (HU3UOJIOTUSI pa3BUTHA pebeHKa, KOTopas Kak pa3 M JOJDKHA BbI-
pabaTblBaTh KPUTEPHH, TIO KOTOPHIM MPaKTUYECKHE PAGOTHUKHA CMOTYT
CYIIUTb O TOM, HAaCKOJIbKO CYILIECTBEHHBI BBISBIEHHBIE OTKIOHEHUS OT
HOPMBI, M1 HYXHO JIA 4YTO-JU0O0 NpeaArpUHUMATDL IS UX YCTpaHEHMS
WIM CMSATYEHUS WX ITOCJIENCTBUIA.

C no3uIMi aganTUBHOTO XapaKTepa pa3sBUTHSI KPUTEPUH BO3pacT-
HOW HOPMBI HOJDKHBI YYMTHIBATH AMANa30H BO3MOXHOCTEN OpraHU3-
Ma, obecriednBaloLInit HANEXHOCTh ero (PYHKUMOHMPOBAHUS HA KaX-
JIOM 3Tane OHTOreHe3a, a He TOJbKO CTallMOHApHbIe CpeIHECTAaTUCTH-
YyeCKHe HOpMaTHUBEL. Takoit moaxo/ IMO3BOJMII 0XapaKTepHU30BaTh CIIe-
MKy OYHKIIMOHANbHBIX M aJanTallMOHHBIX BO3MOXHOCTEH OeTeil B
YCHOBHUSIX, MaKCUMaJILHO TIPUOJMXKEHHBIX K TEM, C KOTOPbIMU pebe-
HOK CT2JIKMBAETCAd B CBOEN MOBCEIHEBHON XU3HU, B PEATbHBIX YCIO-
BHSIX BOCITUTAHUS U OOYYEHHS.

Eute onvH 6onpoc, umerowiuti Hemanoeaxcuoe 3Ha4eHue 015 NPAKMUKY —
onpeneNicHWEe BPeMEHHBIX TPaHMIl BO3PACTHRIX MEPUONOB, WIH 603pa-
cmuan nepuodusauus onmozenesza. TeopeTHYECKM 3TOT BONPOC UMeET
JIBa BO3MOXHBIX pelieHnsa. OOHM ydeHble CYHTAIOT, YTO pa3sBUTHE pe-
OeHKa MpoTeKaeT HETIPEPHIBHO, U ITO3TOMY FOBOPUTh O KaKMX-JIHOO €ro
3Tamnax Wiy rnepuonax 6eccMbicieHHO. Tak mosiaraer, B YaCTHOCTH, OpH-
TAHCKasl 1LKOJa aHTPOIOJIOTOB, CPEAH KOTOPHIX HEMAIO BBIIAIOIIMXCS
YYEHBIX, TPYAOBI KOTOPHIX JIEXaT B OCHOBAHMH (PU3UOJIOTHH Pa3BUTHS —
Tannep, Xappucon n mp. Hanpotus, poccHiickast GU3HOIOrHYecKast
IIKOJIa, Beayuias CBol Hctopuio oT H. [T I'yndobuna, B.B. Bynaka,
11 K. Anoxuna v A. A. Mapkocana, CUWTaeT BOTIPOC O MEPHOOAX OHTOTe-
He3a OHUM U3 YIIOBHIX ¥ MOCBSHIAET 3TOH NpobrieMe GONBIIOE YUCIIO
HUCCJIENOBaHUM, HayYHBIX KOH(pepeHIUi, TUCKYCCHIT, MyBIuKaLui.
IIpencrasneHuss o TeTepOXpOHHOCTH Pa3BUTHS M HEPaBHOMEPHOCTH
OHTOT€HETHYECKOTO TIpoliecca JIeXaT B OCHOBE pa3lTUYHBIX Monesei
MEpUONM3ALIMY OHTOTEHE3a, KaXKAas U3 KOTOPBIX UMEET CBOU JIOCTOUH-
CTBa ¥ HENOCTATKH. MeXIy TeM U1 MPaKTHYECKUX HYXKI pellleHUe 3TON
TEOPETUYECKOM 3amauyM KpaiHe aKTYallbHO, MOCKOJIbKY OT 3TOTO 3aBH-
CHUT, HallpUMep, OTBET Ha TAaKOH Y370BOH BOIMPOC: ¢ KAKOTO BO3pacTa
MOXHO HaYHMHATh CUCTEMATHYECKOE O0yUeH e B 1IKONE?

K npobneMe BO3pacTHOM nepuonm3aiivid HEIMOCPEACTBEHHO IIPH-
MBIKAeT 3a0a4a 8bis6AeHUS CEHCUMMUBHBIX U KPUMUYECKUX Nepuodoe pas-
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eumus. JJoCTaTOUHO XOPOILLO U3BECTHO, YTO HEKOTOPHhIe (PYHKIINM Opra-
HU3Ma 0c000 YYBCTBUTENbHBI K BHEIIHUM BO3NEUCTBHUAM HAa ONpefe-
JIEHHBIX 3Tarax ¢Boero popMupoBaHus. ICHO, CKOIb OONbIIOE 3HAYE-
HMe 3Ta UHPOPMALIMS MOXET UMETh [UTs enaroron. ITo3TtoMy BeIsiBIIE-
HME TAaKOT'O pOia CEHCUTUBHBIX, T.€. HAaM00JIee YyBCTBUTEIBHBIX K BHELL -
HeMY BO3JIEHCTBHIO, IEPHOIOB — BECbMa BaXHasi 3a1aya GU3N0IOTUM
pa3sBUTUSI. MHOTOYMCIIEHHEIE HUCCIEIOBAHUS TTO3BOJIWIM MOHATDH, YTO
Ha NpOTSXXeHHUM TTOCTHATATILHOTO (ITOCJEe POXIEHMS) OHTOreHe3a CeH-
CUTHBHBIH NEPUON Pa3BUTUA OOHUX QYHKUHH CMEHSETCS CEHCHTHUB-
HbIM TIEPUOJIOM Pa3BUTUS IPYTHX — OPraHU3M peOeHKa MPaKTUYECKHU
MOCTOSIHHO HaXOOUTCS B COCTOSTHHM MOBBILIEHHOU YyBCTBUTEJIbHOCTH,
HO TOJIBKO TOOYEPEAHO MEHSIOTCS (PaKTOphI, K KOTODHIM 3Ta 4yB-
CTBHMTEJIbHOCTD TTOBHILIIEHA B TOM WIH MHOM Bo3pacTe. Ecnu ke opra-
HU3M BXOIUT B (pa3y, KOTrJa OOJHOBPEMEHHO OTMEYaEeTCs MTOBBILIEHHAS
YYBCTBUTENIBLHOCTD CPa3y K HECKOJILKMM rpyniaM (pakTopoB, Toraa ro-
BOPAT O HACTYTUIEHUH KPUTHYECKOTO TNepyona B pa3BuTHH. OTHUM U3
TaKHUX MEPUOIOB SABISIETCH MJIAACHYECKHIT BO3pacT. DTOT MEPUON, OT-
JINYAIOILHUACSI HHTEHCUBHBIM Pa3BHTUEM MO3IOBBIX CTPYKTYD, OTBEYa-
IOLUMX 332 BOCMIPUSITUE CEHCOpHON MHPOPMALUM U (POPMUPOBAHHUE PEYH,
SIBJISIETCSH YPE3BBIYAITHO YYBCTBUTEJIBHBIM K N1€HACTBHUIO BHEIIHUX CTH-
MyJI0B. [IpH BX OTCYTCTBMM COOTBETCTBYIOILIME NCUXUYECKHUE MPOLIEC-
Cbl MOTYT He COpMHUpOBaThcsl. M3BECTHO, YTO OTCYTCTBHUE 3PUTENb-
HOI MH(pOpPMaUKWY IPUBOIUT K HEIOPA3BUTHIO MO3TOBHX CTPYKTYD, C
KOTOPBIMHM CBSI3aHO 3PUTENILHOE BOCIIPUSITHE, 8 COOTBETCTBEHHO U K
HapymeHuio 3Toi ¢GYyHKUIWK. OTCYTCTBHE PEYEBOTO OOYUYEHUS B 3TOT
TIepHoJ, TIPUBOAUT K HEAOPA3BUTHIO PEUYH, KOTOPOE NMPAKTUYECKH Mpe-
ononeTh He ynaetca (¢peHoMeH AeTeii-BoKOB). KputHueckue rnepuo-
Jbl, HabmoDaeMble B MIpollecce AalbHENILIET0 Pa3BUTHS OPTaHU3MA U
JIMYHOCTH, HE CTONb fpaMaTHyHbtl. OMHAKO OHM XapaKTepU3YIOTCS 3Ha-
YUTENIbHBIMU KaUeCTBEHHBIMH M3MEHEHUSIMU (DYHKIIMI pebeHKa U Co-
OTBETCTBEHHO €r0 MYHKIMOHAIBHBIX M alarTALIMOHHBIX BO3MOXHO-
cTeit. BaXXHOCTh U HEOOXOTUMOCTh Y4€Ta KPUTHYECKHX, TEPEIOMHBIX
3TAMoOB Pa3BUTUS Ui Ueaeil NMepuoar3allui ObLIM OOOCHOBAHEBI
JI. C. Boizcomckum.

B HacTosiuleit xpecToMaTHH COOpaHbl TEKCTH H3 OCHOBOIIOJATako-
KX paboT U cTaTeil, OCBEIIAIOILNX BaXKHEHIINE TEOPETUIECKUE U TIPU-
KJIaIHbIE BONPOCHI BO3pacTHOI ¢usunonoruu. B atux pabotax orpaxe-
Hbl KaK 0011e 3aKOHOMEPHOCTH MHAUBUAYAITLHOTO Pa3BUTHUS, TaK U
MEXaHU3MBI, ONIPeIeaSIoLLIMeE OCOGEHHOCTH QYHKLIMOHMPOBAHMSI Opra-
HU3Ma pebeHKa Ha pa3HBIX 3Tanax pa3BUTHSA.

Y4YUTBIBasA, YTO XPECTOMATHA MpedHa3HayYeHa s CTYJCHTOB TICHU-
XOJIOTO-TeJaroruieckoro npoduisi, B Hell 3HAYUTEIbHOE MECTO 3a-
HHUMaIOT paboThI, NMOCBSILIEHHBIE ODIIMM IIPUHIIKIIAM CUCTEMHO opra-
HM3alMM MO3ra, JieXallleil B OCHOBE pea3alUy NMCUXWUYECKUX TPOo-
LIECCOB U LIEJIEHAIIPaBJICHHOTO TTOBEICHUS.

. A. Papbep



Pasnexr 1. BBEAEHUE B ®U3NOJIOTUIO
PA3BUTHUA

A.A. ®PAPBEP, M.M. BE3PYKUX

METOAONOMNM4YECKHUE ACNEKTbI U3YYEHUA
®U3NoNOoIrMn PA3IBUTUA PEBEHKA

BrisiBieHrEe 3aKOHOMEPHOCTEH pa3BUTHUS OpraHu3Ma pebGeHKa U
0CODEHHOCTEN (PYHKLIMOHUPOBAHHUSA €ro (M3NOJIOTHIECKUX CUCTEM Ha
pa3HBIX 3Tafnax OHTOreHe3a HeoOXOMMMO IS pelueHHUs ITpolbieM oxpa-
HBl 3J0POBbS M pa3pabOTKM alleKBAaTHBIX BO3PACTy IENarormyeckKux
TEXHOJIOTHIA. DTO OIpeaesseT MOUCK ONTUMANBHBIX ITyTeH KU3ydeHUs
¢$U3HONOTHM pebeHKa U TeX MEXaHW3MOB, KOTOpbie O0eCreYyuBaioT
aOanTHBHBINA MPUCIIOCOOUTENbHBIN XapaKTep pa3BUTHS Ha KaXIOM
3Tare OHTOTEHEe3a.

CorilacHO COBpeMEHHBIM MPEeACTABJIEHUSIM HaYaJlo KOTOPBIM ObLIO
noysioxeHo euie paboramu A.H.Cepepuosa B 1939 r., Bce dyHKUMHU
CKJIaNBIBAlOTCA U TIPETepreBaloT U3MEHEHUSI TIDU TECHOM B3aUMOJIECH -
CTBUHU OPraHW3Ma M cpenbl. B COOTBETCTBUM C 3THM IpeACTaBI€HUEM
aJanTUBHBIA XapakTep GYHKIIMOHHWPOBAHUSI OPraHU3Ma B pa3jIMYHbBIC
BO3pAaCTHbIE MEPUOAbLI ONpEHEIAETCA ABYMS BaXHEHIUUMH pakTopa-
MH: MOPDODYHKIIMOHAIBHON 3PeIoCThIO (PM3HOSOTHYECKNX CUCTEM U
aJI€KBAaTHOCTBHIO CPeIOBBIX (PaKTOPOB (GPYHKLIMOHATBHBIM BO3MOXHO-
CTSIM OpraHu3Ma.

CucTeMHBIH NPUHUMD OpraHu3aumu ¢usHosormdeckux (pyHKumii B
OHTOreHe3e. TpanMIIMOHHBIM [UISI OTEYeCTBEHHOH (GHU3HOIOTUH SIBJISI-
€TCSl TIPECTaBIEHHE O CHCTEMHOM NPUHLMIIE OpraHU3aluH afanTUuB-
HOT'O pearipoBaHHUs Ha BHELIHEeCpeAOBble (PaKTOPhl. BTOT MPUHLIUII,
paccMaTpuBaeMBbIi Kak 6a30BhIH MeXaHU3M XHU3HENeITeNbHOCTH Opra-
HM3Ma, MOIpa3yMeBaeT, YTO BCE BUIbI MPHUCIIOCODUTENbHON AEATENb-
HOCTH (DHU3MOJOTHYECKUX CHUCTEM M LIEJOCTHOrO OpraHM3Ma ocyllle-
CTBJISIOTCSI MTOCPENCTBOM UEPAPXUUYECKUN OPTAHU30BAHHBIX TUHAMUYE-
CKHMX OOBEIMHEHMI, BKIIOYAIOLINX OTAENbHBIE 3JIEMEHTH OAHOTO UIH
pa3HbIX OPraHoOB ((PU3UOJIOTHYECKUX CUCTEM).

BaxHeiiuit BK1ag B IOHUMaHHe MPUHIIMITIOB IUHAMUYECKOUR CHUC-
TEMHOI OpraHW3aly TPUCIIOCOOUTENbHBIX IEHCTBUIM OpraHUu3Ma BHECTH
HUCCNIeNOBaHUS A. A. YXTOMCKOTO, BBIIBUHYBLLETO NPUHLIMIT JOMUHAH-
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TbI KaK (PYHKUHMOHAIBHOIO «paboyero opraHa», onpenessiiollero aaek-
BaTHOE pearMpoBaHUE opraHM3Ma. JoMuHaHTa, Mo A.A. YXTOMCKOMY,
MpeICTaBsgeT CoOO0 0OBbENUHEHHYIO €MIMHCTBOM ACHUCTBUSL KOHCTEIISI-
LIMI0 HEPBHBIX LIEHTPOB, 3JE€MEHTH KOTOPOH MOIYT GbIThH TONoOrpagpu-
YECKM JOCTATOYHO IUMPOKO pasHECeHBI M MPHU 3TOM COHACTPOCHHI Ha
enuHbI puTM paboThl. Kacasgch MexaHH3Ma, JIeXXallero B OCHOBE JOMM-
HaHTHI, A.A. YXTOMCKMIH obpailiaj BHUMaHUE Ha TOT (HakT, YTO HOp-
MaJbHas AE€STeIbHOCTh ONKMpAETCs He Ha pa3 M HaBcerna OIpenesyicH-
HY1I0 Y MO3TANHYIO «(PYHKUHOHAIBHYIO CTaTUKY Pa3fIMYHBIX GHOKYCOB»
KakK HOCHUTENEN OTAeNbHBIX HYHKLHH, a8 HA HEITPECTAHHYIO HHTEPILEHT-
paJIbHYIO IMHAMUKY BO30YXZI€HHI1 Ha pa3HBIX YPOBHSIX: KODTUKAILHOM,
CyOKOPTUMKATbHOM, MENY/UISPHOM, CIIMHAILHOM. TeM caMbIM momyep-
KMBANTACh TUIACTUYHOCTDb, 3HAYMMOCTb MPOCTPAHCTBEHHO-BPEMEHHOrO
(aktopa B opranusaunu GyHKUMOHANBHEIX OObeIUHEHUH, ofecnieun-
BalOIMX ajanTHUBHBIE peakuuy opraHu3Ma. Mumen A.A. YXTOMCKOIO o
(OYHKUMOHAIbHO-TIACTUYHBIX CHUCTEMAaX OpraHM3alMM AESITEJIBHOCTH
TIONYYMJIM cBoe pa3BuTHe B Tpynax H.A. bepHiuretiHa. M3yuyasa ¢usuro-
JIOTUIO IBWDKEHUN K MeXaHU3Mbl GOPMUPOBAHMS IBUTATEIBHOTO HABLI-
ka, H.A.BepHiuTeitH ymensyi BHUMaHHE HE TOJIBKO COTJIaCOBaHHOM
paboTe HEPBHBIX LIEHTPOB, HO U ABJICHUSIM, TIPOUCXONSALIMM HA Nepu-
¢epuu Tena — B pabouux ToYKax. 1o no3poawio H.A. bepHiuTeity
eme B 1935 r. cdopMynupoBaTh NONOXEHME, UMEIOILEe IIePBOCTENEHHOE
3HaueHHUe JUISA TIOHNMaHUS alallTUBHBIX peakuuii opranusMa. CornacHo
Touke 3peHuss H.A.BepHiuTeitHa, npucnocoOuTenbHuN addexT neii-
CTBUSI MOXET OBITh JOCTUTHYT TOJNBKO TPHM HAIVMUHU B LEHTPaTbHOMN
HEPBHOW CUCTEME B KAKOH-TO 3aKOAUPOBAHHOM (HOopME KOHEYHOTO pe-
3yJbTaTa — «MOJENN NoTpebHoro 6ymyluero». B rpoliecce ceHCOpHOTo
KOPPETUPOBAHUSA ITyTeM OOpPATHBIX CBS3€M, ITOCTYIAIOILMX U3 paboTalo-
L{MX OPraHOB, CO3JAEeTCsl BOIMOXHOCTb CIIMMEHUS MHGOPMALIUU 00 yXe
OCYLLECTRJIICHHOH NEATEIBLHOCTH C 3TOM Moenbio. [TonoxeHue o 3HaYe-
HAX OOPATHBIX CBA3CH B JOCTHDKEHHHU IPHUCMOCOOHUTENBHBIX peakilnii
MO-HOBOMY OCBETWIO TIOHMMaHHE MEXaHU3MOB PEryJIsiLiUU afalTHBHO-
ro (pyHKIIMOHUPOBAaHHUS OPraHU3Ma U OPraHU3alluK MOBEICHUSI.

Krnaccuyeckoe nmpeacTaBieHe 0 pa3OMKHYTOM pedIeKTOPHOM ayTe
YCTYIIIIIO MECTO IPEACTABICHHUIO O 3aMKHYTOM KOHTYpe peryiupoBa-
Hust. OUeHb BAXHBIM TOJIOXEHHEM, pa3paboTaHHbeiM H. A. bepHiureit-
HOM, SIBJIAETCSI YCTAHOBJIEHHasi UM BBICOKas ITIACTUYHOCTh CHCTE-
MBI — BO3MOXHOCTb JOCTUXEHHSA OOHOIO W TOrO Xe pe3yibTrara B
COOTBETCTBHU C «MOIENBI0 MOTPEOHOTO Oymyuiero» Mpu HEOXHO-
3HAYHOM MYTH TOCTHXKECHUS 3TOTO pe3yIbTaTa B 3aBUCUMOCTH OT KOH-
KPETHBIX YCIIOBHHM.

Pa3BuBas mpenctapiieHue O (pyHKIIMOHANBHOH CHCTEMe KakK O0b-
eIMHEHWH, 00eCneunBalolIeM OpraHU3alMI0 agaliTUBHOIO pearupo-
BaHus, I1. K. AHOXHH B KxayecTBe cHCTeMOOOpasyouero ¢Gakropa, co-
3[aI0LUETO ONpElesIeHHOEe YTIOPSIOYEHHOE B3aUMOICHCTBHE OTOCNb-
HBIX 2JIEMEHTOB CUCTEMBI, pacCMATpPUBA TOJIE3HBIA pe3yabLTar Aei-
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crBUs. «MMeHHO IMOJIe3HbIi pe3yibTaT COCTABIAET ONEPauOHANIBHBINA
daxTop, KOTOPBIH CITOCOGCTBYET TOMY, YTO CUCTEMA... MOXET ITOJNHO-
CTBIO PEOPTaHU30BaTh PACIIONOKEHHE CBOMX YacTei B IPOCTPAHCTBE U
BO BpPEMEHH, YTO U 0GEeCIeYuBaeT HEOOXOOUMBINA B TaHHOM CUTyallMU
MPUCITOCOOUTENBHBIN pe3ynbTarT» (AHOXMH, 1975).

IlepBocTenientoe 3HayeHWe IUIsI TIOHMMAHUS MEXaHM3MOB, oGec-
TIeYHBAIOIIHUX B3aUMOAEHCTBHE OTAEIBHBIX SJIEMEHTOB CHCTEMBI, UME-
eT npeacraBieHue, pasBuBaeMoe H.II. bextepeBoit, 0 HAIUYUM JBYX
CHCTEM CBSI3ei: XeCTKUX (BpOXIEHHBIX) U FMOKHMX, IUIACTUYECKHX.
ITocnenHue Hanbojiee BaXHE! IUIS1 OpraHU3alMK IMHAMHYECKUX (DYH-
KUMOHAJIBHBIX 00BbeIMHEHWH ¥ 00ecriedyeHMsl KOHKPETHBIX TIPUCIIOCO-
OUTENBHBIX peaKUMH B PeUTBHBIX YCIOBUAX AEATENBHOCTH.

OnHO# M3 OCHOBHBIX XapaKTePUCTHK CHCTEMHOrO obOecreyeHus
aJanTHBHBIX PEaKLUMH SBJISIETCS MEpapXMYHOCTh MX OpraHU3aLVH.
Wepapxusi [MHaAMHUYECKH COYETAET NMPUHLIMUIT aBTOHOMHOCTH € NPHH-
LIMTIOM B3auMoznecTBra. Hapamy ¢ riOKoCcTbio ¥ HaeXXHOCTBIO B Mepap-
XUYECKM OPraHM30BaHHBIX CUCTEMAX JOCTUTACTCSI BHICOKAA SHEPIeTH -
yecKas CTPYKTypHasi U MHQOpMalIMOHHAs 3KOHOMHYHOCTb. OTIoens-
Hble YPOBHHM MOTYT COCTOSITh U3 GJIOKOB, OCYIUECTBISIOIIMX MPOCThIE
CHelMaIM3UPOBaHHbIE ONepalliy U MepeaalolInx oopaboTaHHYI0 UH-
dopManuio B 6osiee BHICOKME YPOBHM CUCTEMBI, KOTOPBIE OCYILIECTB-
NS0T DoJiee CIIOXHBIE ONEpaldy ¥ BMECTE C TEM OKa3blBalOT PEryyin-
pyollee BIUSHUE Ha OoJiee HU3KHUE YPOBHHU.

HepapXWyHOCTh OPraHMW3allMH, OCHOBLIBAIOIASICSI HA TECHOM B3aM-
MOAEHCTBUH 3JIEMEHTOB K2K Ha OATHOM YPOBHE, TaK U Ha Pa3HbIX ypOB-
HSAX CHCTEM, OTIPENEsISeT BLICOKYIO YCTONYHMBOCTh U HMHAMHUYHOCTH
OCYIIECTBISIEMBIX ITPOLIECCOB,

B xone aposoMy GopMUpPOBAHHE HEPAPXUYECKH OPTaHU30BAHHBIX
CHCTEM B OHTOTEHEe3€ CBS3aHO C IMPOTPECCHUBHBIM YCJIOXHCHHUEM U
HacJIauBaHWeM JpYT Ha Apyra ypoBHeil perynupoBaHusl, obecreynsa-
JOLIMX COBEPILIEHCTBOBAHNE alanTallHOHHBLIX MpolieccoB. MOXHO 110-
JIaraTh, YTO T€ X€ 3aKOHOMEPHOCTH MMEIOT MECTO U B OHTOTeHe3e.

OueBHIHA 3HAYUMOCTh CUCTEMHOTO ITOIX0Ia MPU U3yYeHU U DYHK-
LIMOHANBHBIX CBOMCTB Pa3BUBAIOIIETOCS OPTaHU3Ma, ero CrIoCOOHOCTH
K GOPMHUPOBAHUIO ONITUMATIBHOTO JUTSI KAXIOro BO3pacTa aZalTHBHO-
ro pearpoBaHUsl, CAMOPETYJISAILIMH, CTOCOOHOCTH K aKTHBHOMY Le€fe-
coo0OpazHOMY NTOKMCKY WHpOpMaluK, (GOPMUPOBAHHIO ILIAHOB ¥ TIPO-
rpaMM IeSTETBHOCTH.

3aKOHOMEPHOCTH OHTOreHeTHYecKOro pa3sutHa. BaxkHeiiulee 3Ha-
YyeHHe I TOHUMaHUS TOro, Kak (pOpMUPYIOTCS U OpTraHU3yIoTCs PyHK-
LIIMOHAJIBHBIE CUCTEMBI B NTPOLIECCe MHANBUAYATBHOIO pa3BUTHS, UMEET
MPUHIIKIT TETEPOXPOHUY PA3BUTHSI OPTAHOB M CUCTEM, NETAIBHO pa3-
paboranubiit 1. K. AHOXMHBEIM B TEOPUU CUCTEMOreHe3a. 31a TeOpus
6a3upyeTrcs Ha 5KCNEPUMEHTANBLHO MOATBEPXKICHHBIX UCCIIENOBAHUAX
paHHEro OHTOTeHe3a, BLIABUBIIMX TMOCTENIEHHOE M HEpPaBHOMEPHOE
CO3peBaHUEe OTIEJIbHBIX 3JIEMEHTOB KaXXIOH CTPYKTYpbl WJIM OpraHa,
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KOTOpble KOHCOJIUIUPYIOTCS C 3JIeMEHTAMM APYTHX OPraHOB, 3a1eMCT-
BOBAaHHBIX B pealM3alMM JaHHOH QPYHKUUH, U, UHTEIPUPYACH B €0U-
Hy10 GYHKUHMOHAIBHYIO CUCTEMY, OCYLUCCTBISIIOT NPUHLIMIT «MUAHHU-
MaJIBHOTO 0GecneYeHUs» LeJocTHOH MyHKUMK. PasHbie GyHKIIMOHAIb-
HblE CUCTEMBI B 3aBUCMMOCTH OT HX 3HAYMMOCTH B OOECTICUCHUH XU3-
HEHHO BaXHBIX (GYHKLHMI CO3peBalOT Ha pa3HbIX 3Talax MOCTHATAIb-
HOM XW3HU, YTO ABJISAETCS MPOSBICHHEM r€TCPOXPOHUH PAa3BUTHS. DTO
0o6ecIeYrBaeT BbICOKMI MPUCITOCOOUTENIbHBIN 3(hPEKT pa3BUTHS Opra-
HM3Ma Ha KaXIOM 3Talle OHTOreHe3a, OTPaXasi HaIeXKHOCTb GyHKIIMO-
HUPOBaHUS OHOJIOTHUECKUX cucTeM. MMEHHO HaleXHOCTh PYHKIIMO-
HUPOBaHUA OMOJIOTHYECKHUX CHCTEM COMTACHO KOHIIENIIUHU A. A. Mapko-
CAHA ABJISIETCA ONHUM U3 OOLIMX NPUHLUMITOB UHIWBUIYJILHOTO Pa3BU-
THs1. OHa 6a3upyeTCcs Ha TaKUX CBOMCTBAX XXMBOI CUCTEMBI, KAK U30bI-
TOYHOCTb €€ 3JIEMEHTOB, UX OyOJMpOBAaHME U B3aUMO3aMEHSIEMOCTD,
OBICTPOTA BO3BPATa K OTHOCUTEILHOMY MOCTOSSHCTBY ¥I IMHAMUYHOCTD
OTHAENbHBIX 3BEHbEB CUCTeMBbl. MccienoBaHus MOKa3aid, 4TO B XOOE
OHTOT€HE3a HaNeXHOCTb OMOJOTMYECKHX CHUCTEM IPOXOAUT Olpene-
JIEHHBIE 3Talbl CTaHOBJIEHUS ¥ dopmupoBaHus. Ha paHHMX 3Tamax
MTOCTHATAJILHOM XU3HM OHAa O0ECHeYMBAETCSI XECTKUM, T€HETUYECKU
JETEPMUHUPOBAHHBIM B3aUMOIEHCTBUEM OTAENBHBIX 3IEMEHTOB (DyHK-
LIMOHAJIBHOM CHCTEMBI, 00€CTIeYNBAIOLLIUM OCYLIIECTRICHUE dJIEMEHTap-
HBIX peaKilui Ha BHELIIHUE CTUMYJIBl U HEOOXOMUMBIX XXU3HEHHO BaX-
HBIX GYHKUMIN. B xome pa3BUTHA Bce OoJblilee 3HAYCHHUE ITPHOOpETaIOT
MJIaCTUYHBIE CBSA3H, CO3LAIOILIME YCIOBUS UII IMHAMHUIHOW MU30Hpa-
TeNbHOI OpraHu3alMy KOMIIOHEHTOB cUcTeMbl. Ha npumepe dopMu-
POBaHHUS CUCTEMBbI BOCIIPUATUS MH(POPMALIMU MOXHO NPOCIENUTL 00~
IIY10 3aKOHOMEPHOCTH 00eCTIeYeHIST HAIEXXHOCTY alalfTUBHOTO DYHK-
IIMOHMPOBaHUS cUcTEMBL. BblneneHb! TpM QYHKIIMOHABHO Pa3IMUHbIX
3Tara ee opraHu3anuu. 1-i atan (mepuoa HOBOPOXKIECHHOCTH) Xapak-
TepusyeTcs (PYHKIIMOHUPOBaHHEM HanboJee paHo CO3peBaroLlero 6J1oKka
CUCTEMBI, OOECIIEYUBAIONIETO BO3MOXHOCTh PEaripoBaHus MO IPUH-
LIMITY «CTUMYJ — peaKiiusi». 2~ 3Tan (mepBhle TOMbl XKU3HU) XapaKTe-
pU3YETCSA FEHEPATU30BAaHHBIM OTHOTUITHBIM BOBJIEUYECHUEM INEMEHTOB
GoJiee BBICOKOTO YPOBHSI CUCTeMBI. IIpy 3TOM HameXHOCTh CUCTEMBI
obecrieunBaeTcs IyOIMpOBaHUEM ee 3JIEMEHTOB. 3-# 3Tan (Habiromoa-
€TCsl C TPEILIKONBLHOTO BO3pacTa) XapaKTepu3yeTcsi (OpMUPOBaHUEM
HepapXWuecKd OPraHM30BaHHONM MHOTOYPOBHEBOU CUCTEMBI PETyJIH-
poBaHMs, obecrieyrBapIeH BO3MOXHOCTD CITEIIMAIU3UPOBAHHOTO BO-
BJICYEHUS DJIEMEHTOB PA3HOTo ypoBHSA B 00paboTKY MHGOPMALIUK M
OpraHU3alMIo IeSTeILHOCTH. B Xoe OHTOreHe3a 110 Mepe COBEpIIEH-
CTBOBAHMS LIEHTPAJILHBIX MEXaHHU3MOB PEryJISILIMKA U KOHTPOJISI BO3pa-
CTaeT MIACTUYHOCTh IMHAMMYECKOTO B3aUMOAEHCTBUS 3JIEMEHTOB CH-
CTeMbl; U30OHMpaTeNbHble (QYHKIMOHANBbHBIE KOHCTEIUISHUU (HOPMU-
pYIOTCSI B COOTBETCTBHM C KOHKPETHON CUTyallMeH U CTOsLUEH 3ama-
yel, 4TOo OOYCIIOBNIMBAET COBEPIIEHCTBOBAHUE ANANTUBHBIX peaKlUit
Pa3BUBAIONIETOCS] OPraHU3Ma B TNPOLIECCE YCIOXHEHUS €0 KOHTAKTOB
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C BHEUIHEH Cpeioil U BMECTE C TEM QNANTUBHBIN NMPUCIIOCOOUTEND-
HBIHA xapakTep QYHKLIMOHHDOBaHHUS Ha KaXAOM 3Tarie OHTOTeHe3a.

W3 M310XEeHHOro BBILLIE BUOHO, YTO OTAE/BbHEBIE 3TAlbl Pa3BUTHS Xa-
PaKTepU3YIOTCS KaK 0COOEHHOCTSIMH MOp(hODYHKUIMOHAIBHOM 3PeioCTH
OTIENbLHBIX OPTaHOB M CUCTEM, TaK U pa3d4YMeEM MEXaHU3MOB, OIlpele-
JIFIOIIMX crietdUKy B3aUMONCHCTBUSI OPraHM3Ma U BHEUIHEN Cpelbl.

Heo6xonmMMoCcTh KOHKPETHOM XapaKTepPUCTUKM OTHENBHBIX 3TAlOB
pa3BUTUSA, yYUTHIBalOLIEH o6a 3TH (akTopa, CTaBUT BOMPOC O TOM,
YTO pacCMarpuBaTh B Ka4YeCTBE BO3PAaCTHOH HOPMBI JUI KaXIOro M3
3Tarnos.

ITonsTie Bo3pacTHo# HOpMBI. Bo3pacTHast HOpMa HEpeAKO paccMar-
PHBAETCS KaK COBOKYITHOCTb CPEIHECTaTUCTUUECKUX ITapaMeTpOB, Xa-
PaKTepU3YIOLIUX MOPPOOYHKUMOHATBHBIE OCOOCHHOCTH OpraHHM3Ma.
HecoMHEHHO, YTO Ha OMNpeAesieHHOM 3Talte pa3BUTHS OUOJIOTHU U
MEIULIMHBI TOJOOHBIN MOAXOA CHIrPasl MPOrPECCUBHYIO POJIb, MMO3BO-
JIUB OMNPEACIUTD CPEIHECTaTUCTUYECKHE ITapaMeTphl MOPPODYHKIIHO-
HAIbHBIX OCOOEHHOCTEH pa3BUBAIOLIETOCS OPraHM3Ma; 1ia U B HacTOS-
Liee BpEMs OH MO3BOJIAET pellaTh psid [PAaKTUYECKUX 3a1ay (Hamnpu-
Mep, NPU UCYHUCJIEHUHU CTAHAApTOB (HU3MYECCKOrOo Pa3BUTHUSI, HOPMHU-
POBaHUM BO3NEUCTBUSA HPAKTOPOB BHELIHEH cpeabl U T.11.). OMHaKo Ta-
KO€ MpEACTaBIEHUE O BO3PACTHOM HOpME, abCOIOTU3UPYIOLLEE KOJH -
YeCTBEHHYIO OLIEHKY MOPHODYHKITMOHAIBHOM 3pesiocTH OpraHu3Ma Ha
pa3HbIX 3TAanax OHTOreHe3a, He OTpaXaeT CYLIHOCTHEIX XapaKTepHC-
THK BO3PACTHBIX NMpeoOpa3oBaHMUi, OMNpereNsolUX afalTUBHYIO Ha-
MPaBJIeHHOCTb PAa3BUTHS OPraHU3Ma U er0 B3aUMOOTHOIIIEHU C BHElII-
Heit cpenoit. CoBeplileHHO OYEBHIHO, YTO €C/IM Ka4eCTBeHHAs CITeLM-
¢uka GYHKUHMOHUPOBAHUS (PU3HOJOTHYECKUX CUCTEM Ha OTHEIBHBIX
3Tarnax pa3sBUTHUSA OCTAETCS HEYYTEHHOIM, TO MTOHSITUE BO3PACTHON HOPMBI
HAYMHAET TepSTh CBOE CONEPXaHUE, OHO MePEeCTaeT OTPAXAaTh pPealb-
Hble (DYHKLIMOHAIBHBIE BO3MOXHOCTM OpPraHM3Ma B OIpeaeieHHbIE
BO3pPACTHBIE NIEPUOJIBL.

IlpencrasneHure 06 aaNTUBHOM XapaKTepe WHAWBHAYAILHOTO pas-
BUTUS [IPUBEIO K HEOOXOOWMOCTH MEPECMOTpa IMOHSTUS BO3PAacTHOM
HOPMEB! KaK COBOKYIHOCTH CPEeIHECTATUCTUYECKUX MOPPOIOTUYECKUX
U (DU3NOJIOTUYECKUX NAPAMETPOB. BhUIO BBICKA3aHO MOMOXEHHUE, CO-
[JIACHO KOTOPOMY BO3PaCTHYIO HOPMY CJIEIYET pacCMaTpUBaTh Kak 6uo-
JIOTMYECKUH ONTUMYM (DYHKLIMOHUPOBAHUS XHUBOM CUCTEMBI, obecrie-
YUBAIOLUMH aganTUBHOE pearMpoBaHHe HAa AKTOPHI BHEIIHEN Cpesbl.

Bo3pacTrHas nepuoau3auma. Paziuuus rnpeactaBieHUit O KPUTEPUX
BO3pacTHON HOPMBI OMPENENSIOT 1 TMOAXOAbl K BO3PACTHON IMepHOan3a-
LMY pa3BUTHA. OTHUM U3 HauboJiee pacipOCTPAHEHHBIX SBJISIETCS 101~
X0, B OCHOBE KOTOPOTO JIEXUT aHATIU3 OLIEHKHA MOP(OIIOTMUECKUX [TPU-
3HaKoB (pocTa, CMeHbI 3yOOB, HapacTaHHe Macchl Teja U T.11.). HanGo-
Jiee TIOJIHAs1 BO3pacTHas TepHOAU3alna, OCHOBaHHAs Ha MOpQOIOTU-
YECKMX M aHTPOIOJIOrMYeCKUX NMpU3HaKax, Oputa npemwioxeHa B. B. by-
HAaKOM, IT0 MHEHHIO KOTOPOTO, B U3MEHEHHSIX pa3MEpOB TeJla U CBSI3aH-
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HBIX C HUMHU CTPYKTYPHO-(DYHKIIMOHATBHBIX MPH3HAKAX OTPAXAaIOTCsI
npeobpa3oBaHua MeTabo/IM3Ma OpraHu3Ma ¢ BospactoM. CoracHO 3TO
TepHOAU3aIIMK B TIOCTHATATBHOM OHTOTE€HE3E BBLIEISIIOTCS CIERYIOUIMe
Iepuonsl: MIaIeHYeCKMIl, OXBaThIBAIOILMIA TIEPBBIM TOI XM3HU pedeH-
Ka Y1 BKJIIOYAIOWUit HavanbHblit (1 — 3, 4 — 6 Mec), cpennuii (7 — 9 Mec)
¥ KoneuHbii (10 — 12 Mec) UMKJIIBI; [TEPBOTO NeTCTBA (HaYaIbHbIA LIMKI
1 —4 roga, KOHEYHBIN — 5 — 7 JIeT); BTOPOro JeTCTBA (HAYATbHBIA LIUKIT:
8 — 10 sileT — ManBYMKH, 8 — 9 JleT — NeBOYKM; KOHEYHBIH: 11 — 13 et —
Manpyuku, 10— 12 ner — neBoYKmM); NOAPOCTKOBBIN (14— 17 — Manb-
yukn, 13— 16 — nmeBouxm); roHoueckuit (18— 21 rom ~— MalbuHUKH,
17— 20 net — neBOYKH); ¢ 21 — 22 JIeT HAYWHAETCS B3POC/IbIA IEPHOL.
Ora nepuoau3auusa OMM3Ka K NPUHATON B MeIUATPUYECKON NPAKTU-
Ke; Hapany ¢ MopdoJoruyecKMMHU QakTopaMi OHa YYMTBIBAET U CO-
UMasibHbele. MJlaleHYeCKOMY BO3PACTy COIJIACHO 2TOi MepUOAU3aLNU
COOTBETCTBYET TPYAHOM BO3PacT; NEPHO/ ITEPBOTO AETCTBA OOLEANHSA -
eT CTaplIdii ACENbHBIN, WIX NPEeaIOLIKONbHBIN, BO3pacT ¥ JOWKOJb-
HBII{; IIEpUO BTOPOTO JETCTBA COOTBETCTBYET MJIAIIIIEMY IIKOJNBHOMY
BO3pacTy; MOAPOCTKOBLIN BO3pacT — CTaplleMy LIKOJbHOMY. OIHaKOo
M 3Ty KiIaccUpUKALHMIO BO3PACTHHIX MEPHOIOB, OTPAXKAIOILYIO CyLie-
CTBYIOLYIO CHCTEMY BOCIIMTAHWSA W OOYUEeHHSI, HEJIb3Sl CUUTATH MPHU-
eMJIEMOH, ITOCKOJIBKY, KaK M3BECTHO, BOIPOC O Hayale CHUCTeMaTh-
4YeCKOro O0y4YeHHs IO CUX TOp HE pellieH; IPaHULla MEXITY HOIUKONb-
HBIM M [HKOJIBHBIM BO3PaCTOM TpeOyeT YTOYHEHHS, AOCTATOYHO aMop(-
HBI ¥ TIOHATHA MJIAIIIEr0 U CTapLIEro IIKOJABHOIO BO3pacTa.

CoryiacHO BO3pacTHOI NepUOAM3alINM, TIPUHSATON Ha CIelUalb-
HOM CHUMITO3UYyMe B 1965 I., B XM3HEHHOM LIMKJIE YeJOBEKa 0 MOCTH-
XEHHUS 3pPEJIOTO BO3PACTa BEIAEHSIOT CJIETYIOUINE MEPHOALI: HOBOPOX-
JeHnbid (1— 10 gHeit); rpyaHoit Bo3spact (10 mHeit — | ron); paHHee
JercTBo (1 —3 roma); nepeoe neTcTBo (4— 7 NeT); BTOpoe OETCTBO (8 —
12 sileT — ManpyukH, 8 — 11 JeT — AeBOYKU); MOAPOCTKOBBIH BO3pacT
(13—16 mer — Manmpuuku, 12— 15 meT — OeBOYKH) U IOHOLIECKUHA
Bo3pactT (17 —21 rog — 1oHouH, 16 —20 JeT — meByilKu). JTa nepy-
OIM3aliMs HECKONBKO OTIMYAeTCsl OT NpemioxeHHoif B. B. byHakoM 3a
CYET BBIIEJIEHUS TMEPUOAA PAHHETO OETCTBA, HEKOTOPOTO CMEIleHUs
TPAHUIL BTOPOTO NETCTBA U MOOPOCTKOBOrO nmepuona. OQHAKO CleayeT
MOMYEPKHYTD, YTO TTpobeMa BO3PaCTHOM MepHOAM3aLIMH OKOHYATETBHO
HE pellieHa, TIPeXIe BCEro MOTOMY, YTO BCE CYUIECTBYIOUIME MEepHO-
IW3aLMM, BKIIOYAS U TIOCIEOHIO OGILENPHHSATYIO, HEAOCTATOUHO
¢usuonoruyecku obocHoBaubsl. OHU He YUYHUTBHIBAIOT aJalITUBHO-TIPH~
CMOCOOUTENILHBIM XapaKTep Pa3BUTHUSL U MEXaHU3MBI, O0eCIIeYuBalo-
IIHE HANEXHOCTh (PYHKIIMOHUPOBAHUS (PU3HONOTHYECKUX CUCTEM M
LEJIOCTHOTO OpPraHu3Ma Ha KaXIOM 3Tare OHTOreHe3a. DTO Ompenes-
€T HeoOX0oAMMOCTh BbiOOpa HaubGonee MHOOPMATUBHBIX KPUTEpUEB
BO3paCTHOM INMEPHUOOU3ALIMH.

B npouecce MYHAMBHUAYALHOTO pa3BUTHS OPTaHU3M peGeHKa U3Me-
HAETCA KakK enuHoe iefioe. Ero cTpykrypHble, GYHKUHOHAIBHBIE U
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aarTalfMOHHBIE OCOGEHHOCTU OBYCIOBNEHBI B3aUMOIENCTBUEM BCEX
OPraHoOB U CMCTEM Ha Pa3HbIX YPOBHAX UHTErpallMi — OT BHYTPUKJIE-
TOYHOTO 0 MeXCHUCTEMHOro. Mcxolst M3 3TOro, 060CHOBBIBAJIOCH I10-
JIOXEHUE O TOM, YTO OOHHMM H3 KIIIOYEBBIX MOMEHTOB BO3PAaCTHOM
MEePUOAM3ALUM SBISAETCA YJeT creuuguyeckux ocobeHHocTed dbyHK-
LIMOHUPOBAHUS LIEIOCTHOrO opraHu3Ma. OOIHOH M3 MONBITOK ITOMCKA
WHTETPAILHOTO KPUTEPHS, XapaKTEPHU3YIOUIETO XU3HEIESITeIbHOCTD
opraHuaMa, IBJIsUIach npeioxeHHass PybHepoM olleHKa SHepreTHye-
CKMX BO3MOXHOCTEN OpraHU3Ma — TaK Ha3bIBa€MOE «IHEPreTHYECKoe
MPaBWIO NMOBEPXHOCTH», OTpaxaloliee OHMOJOTMYECKHE OTHOILUCHUS
MEXIY YPOBHEM OOMEHA BELLECTB U IHEPTUM U BEJIMUMHOMN MIOBEPXHO-
CTH TeJa. DTOT T0KA3aTelNb, XapaKTePU3YIOILMii SHEpreTUYECKUE BO3-
MOXHOCTHY OpPTaHM3Ma, OTpaXaeT HESATEIbHOCTb psifia U3UONOruyYe-
CKMX CHCTEM, CBSI3AHHBIX C OOMEHOM BELIECTB: KPOBOOOPAIUCHNS, IbI-
XaHUs, TIMLLIEBAapEHHUS, BbUIEJIEHUA U 3HNOKpUHHON cucteM. OTciona
OBUTIO CIeNaHO 3aKIIOYEHUE, YTO OHTOreHEeTHYeCKHE OCODEHHOCTH
GYHKLIMOHUPOBAHHUSA 3THUX CUCTEM JOJDKHBI MOOYHUHSATHCSA «3HEPTETH-
YECKOMY MPaBWIy IMOBEPXHOCTH».

BMmecte ¢ TeM, KaKiM Obl B&KHbBIM MU MHTETPAIbHBIM He ObUT 610JI0-
TMYECKUIT KpUTEpHH, OH HE MOXET OTpasuTh CHEUM(PUKY OTIEIbHBIX
ITANOB Pa3BUTHUA K 0OCODEHHOCTH XU3HEACATCNLHOCTH OpraHy3Ma B €ro
B3aUMOIENCTBUM CO CpenoBbIMH ¢pakTopaMu. JI. C. BhIroTcKkuid, paccMmart-
pMBas pa3linyHble MMOIXONBI K Nepuoau3aluM, nucan: «IIpusHak, no-
Ka3aTeJIbHBLIA M CYLIECTBEHHBIM ISl CYyXIECHHUS O pa3BUTHM pebeHKa B
OXHY 3IIOXY, TepsieT 3HaUE€HHe B CJACTYIOIIYIO, TaK KaK B XOJIE Pa3BUTHS
T€ CTOPOHBI, KOTOPHIE paHbllle CTOSUTM Ha MEPBOM IUTaHe, OTOABUIAIOT-
¢S Ha BTOpO# TUTaH. Tak, KpUTEPHIA MTOJIOBOrO CO3peBAHHUSA CYLUECTBEH U
TI0KAa3aTeNleH I IMy0epTaTHOrO BO3pacTa, HO OH ellfe He MMeeT 3TOro
3HAYE€HMS B PEIILIECTBYIOIINX Bo3pacTax. [Ipope3piBaHue 3yOOB Ha Tpa-
HHLIe MJIAIEHYECKOTO BO3pacTa ¥ paHHETo AETCTBA MOXET OBITh IIPUHSI~
TO 32 MOKa3aTeJIbHbINA IMPU3HaK A5 00LLIETO pa3BUTHS peOeHKA, HO CMEHa
3y0OB OKOJIO 7 JeT ¥ MOgBJIeHNE 3y00B MYIPOCTH HE MOTYT OBITh NP~
PaBHEHBI 110 3HAYEHHIO JUISl OOLLETO pa3sBUTHS K ITOSIBJICHHIO 3y0OB. YKa-
3aHHBIC CXEMbl HE YYMTBIBAIOT peOpraHM3aLMK CaMOro Tipolecca pas-
BUTHMS. B city 3TOl peopraHm3ainm BaXXHOCTb M 3HAYUTEITLHOCTL KaKo-
ro-1u00 NpH3HaKa HeNpepbIBHO MEHSIIOTCS TIPH TIEpEXole OT Bo3pacTa
K BO3pacTy. TO HCKIIIOYAET BO3ZMOXHOCTh PACHUJIEHEHUS IETCTBA HA OT-
JeJILHBIE 3TIOXH N0 eMMHOMY KPUTEPHIO IS BCEX BO3PACTOB».

biinskas Touka 3peHus 6bUTa BrickazaHa U. A. ApirasckuM. CorsacHo
€r0 NpeICTaBICHUIO B OCHOBY BO3PacTHOM MEPUOAN3ALIMU JO/DKHEI ObITh
TTOJIOXKEHBI KPUTEPHUH, OTpaXaroliue crieliMdUKY GYHKIIMOHUPOBAHUS
LIEJIOCTHOTO OPraHU3Ma Ha TOM WM HHOM 3Tane pa3BUTHs. B KauyecTse
TaKOro KpUTEpUS MpejiaraeTcsl BblAEJACHHAs U KaXIOro 3Tana pas-
BUTHUSA BEAyLIAst PYHKLUA.

B neranbHo u3yyeHHOM M. A. ApiIaBCKUM M €ro COTpYIHUKAMU paH-
HEM JETCKOM BO3pacTe B COOTBETCTBUHM C XapaKTepPOM MUTAHUS U OCO-

14



OEHHOCTAMM ABMUIATEIbHBIX aKTOB BBUIEJIEHBI MEPUOABLI: HEOHATAIL-
HbI, BO BpEMS KOTOPOTO UMEET MECTO BCKapMJIMBAHHE MOJIO3UBHLIM
MOJIOKOM (8 aHeit); 1aKTOoTpo(HOM (POpMbI MUTaHUSA (5 — 6 Mec); JTaK-
ToTpoHON (POPMEI MUTAHUS C TPUKOPMOM M TOSIBJIEHHE TTO3LI CTOS -
Hua (7— 12 mec); acenpHOro Bo3pacTa (1 — 3 roma) — OCBOEHHE JIO-
KOMOTOPHBIX aKTOB B cpene (xonwba, 6er). Hamo otmetuTs, uto M. A. Ap-
LIABCKUH npuaaBan ocoboe 3HaYeHHE ABUTATENBbHOM AESTENIBHOCTH Kak
Begy1eMy (pakTopy pa3BUTHs. [TogBeprHyB KpUTUKE «3HEPTETUYECKOE
NpPaBIWIO MOBEPXHOCTH», ABTOpP CPOPMYJIHPOBAT TpeNCTaBIcHUE 0O
«3HEPreTUYECKOM ITpaBUJI€ CKEJETHBIX MBIILL», B COOTBETCTBUH C KO-
TOPbIM WHTEHCHUBHOCTh KM3HEAEATEILHOCTA OpraHU3Ma U Ha YPOBHE
OTHENLHBIX TKaHEW M OpPTraHOB ONpeaessieTcsl 0COOEHHOCTAMM (PyHK-
LIMOHUPOBAHUS CKEJIETHBIX MBIILL, 00eCIIeYBaIOIIMX HA KAKIOM 3Ta-
¢ pa3BUTHUA OCOOEHHOCTH B3aMMOIEHCTBUSI OpraHM3Ma U Cpelbl.

OaHako HaJgo UMETh B BUIY, YTO B NIPOLIECCE OHTOreHe3a BO3pacTa-
€T aKTMBHOE OTHOIIIEHHEe pebeHKa K CpelloBbIM (haKTopaM, yCUIUBa-
etca pousb Beiciuux otaesioB IIHC B obecrieyeHMU aXanTUBHBIX peak-
LWH Ha BHELUHeCpeIoBble (aKTOphl, B TOM YHCJIE M TeX, KOTOpbIE
peaIN3yloTCs IIyTEM ABUIaTeJIbHOW aKTUBHOCTH.

[ToaToMy 0COGYIO poJib B BO3pAaCTHOM MMepHOAU3aIUH ITPUOOPETAIOT
KPUTEPHH, OTPAXAIOIINE YPOBEHD Pa3BUTHSI U KaU€CTBEHHBIE U3MEHE-
HHUA aJaNTHUBHBIX MEXaHU3MOB, CBSI3aHHBIX C CO3pEBAHHEM Pa3TMYHBIX
OTAENOB MO3Tra, B TOM YHUCJE LEHTPAIbHBIX PETYJSATOPHBEIX CTPYKTYP
LIEHTpTbHOM HEPBHOM CHUCTEMBI, O0YCAORIMBAIOIIMX OesSITeJIbHOCT BCEX
dU3KOTOrMYECKUX CHCTEM U MOBEeHUE pebeHKa.

Takoit monxon cobauzxaer PUIMOIOTUUECKUE K TICUXOJIOTUUECKUE
MO3HULUH B IpoGJieMe BO3PACTHOM MepUOIU3aLIMM U co3paeT 6a3y s
BbIpa0OTKM €IMHOM MepHoau3anuu pa3putus pederka. JI. C. Briror-
CKHMI B KayecTBe KPUTEPUEB BO3PACTHOM MEPUOAU3ALIUY PACCMATPH-
Ba/l NICUXWMYECKHE HOBOOOPA30BAHUS, XapaKTEPHEBIE UISI KOHKPETHBIX
sTamnoB pa3Butus. [Iponomkas sty muHuio, A. H.JleoHtees 1 1. B. Onb-
KOHUH 0cOOYIO pojib B BO3paCTHOH MEPHOAU3ALIUM TIPUIABAIU BEIIy-
LIeH JesITeIbHOCTH, BOBHUKHOBEHHIO TICUXOJIOTHYECKIX HOBOOOPa30-
BaHMii. [Ipy 3TOM OTMEYaAIOCh, YTO OCOOEHHOCTH MCUXUYECKOTO pa3-
BUTHUSA, TaK Xe KaK U OCOBEHHOCTH (PU3MOIOTUYECKOro pPa3BUTHUS,
ONpeNeNAIOTCs BHYTPEHHMMHU (dakTopaMu (MOpdodyHKIIMOHATIBHBI-
MM) ¥ BHEUIHUMH YCIOBUSIMH WHIMBUIYAJIbHOTO DAa3BUTHUS.

IMoxyepKuBasi 3HAYUMOCTh U3yUYeHUST PYHKIMOHHUPOBAHUS ITOKA3a-
Teled LIEHTPANTLHONW HEPBHOM CHCTEMBI, OOYCIOBIUBAIOUIUX MTPHUCITIO-
COOHMTENBbHBIN XapaKTep LEJOro opraHMsmMa B €ro B3aUMOICHCTBHH C
BHEUIHE# Cpemoit U BbIAENEHHUS Ha OTAENBHBIX 3Tallax OHTOTeHe3a Be-
Oymmx GYHKUMH KaK BaXXHeWIINX (paKTOpOB MOCTPOEHUSI BO3PACTHOM
NepHoaU3aunu, HeoOXoOMMO MMETh B BUOY, YTO ONHA U3 ee Lenei
3aKJIIOYAETCId B TOM, YTOOBl YCTAHOBUTh FPaHMIIbI OTAEJIBHBIX 3TAIOB
HHAWBURYATbHOTO Pa3BUTHS B COOTBETCTBHH C (DU3MONOTHYECKUMH
HOpMaMM pearupoBaHMsA PacTylLEro OpraHM3Ma Ha BO3JeHCTBUE (ak-
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TOPOB BHEIHENH cpedbl. XapaKTep OTBETHBIX peaklluii opraHKW3Ma Ha
OKa3bIBacMble BO3JICHCTBUS CaMbIM HEMOCPENCTBEHHBIM 00pa3oM 3a-
BUCHUT OT BO3PACTHBIX 0COOeHHOCTEM HYHKIIMOHUPOBAaHHUS PasIMYHbBIX
du3nonorndyeckux cucreM. OTcrona oYyeBUIHA HEOOXOAMMOCTE ydyeTa
Mpy pa3paboTke NpoOIeMbl BO3paCTHON MEpHOAU3alIMK CTEIIEHH 3pe-
JIOCTH ¥ (PYHKLIMOHATBHOMN rOTOBHOCTH Pa3IMYHbBIX OPraHOB M CUCTEM.
Ecou Te v uHbIe GU3UONOrHYecKe CUCTEMBI Ha OTIpeIeJIEHHOM 3Tare
pa3BUTHSA AaXe W He SIBISIOTCS BEXYIUMMM, OHM MOryT obecrieumBaTh
ONTUMajIbHOEe (QYHKLIMOHMPOBAHME BEIYIIEH CHUCTEMBI B Pa3IMYHBIX
CpPeHOBBIX YCJIOBUSAX, M IIO3TOMY YPOBEHb CO3PEBAHMS 3TUX PU3HOJIO-
THYECKHUX CHUCTEM HE MOXET HEe CKa3blBAThCS Ha (PYHKUMOHAJIBHBIX
BO3MOXHOCTSIX BCETO opraHusma B 1iesioM. [IpencrasisieTcs Takke, YTo
OlIEHKA YPOBHS 3pEJIOCTH U COTIOCTaBJIEHHE 0COOEHHOCTEN PYHKIIHO-
HHUPOBaHUSI Pa3JIMYHBIX OPraHOB Y (PU3UOJIOTHYECKMX CUCTEM HEOOXO-
OVMBI IUISI CYXXIEHUS O TOM, Kakasi cUCTeMa SIBJIsIeTCs Belylueit mis
IAHHOTO 3Talla Pa3BUTHUS, TAE JIEXKUT pyOeX CMEHBI OOHON BEYLICH
CHUCTEMBI IDYroii.

st pellieHUS ONHOM U3 BaXKHEHWLUHUX 3a1a4 GU3NOJIOTHH pebeHka —
NMEePUONN3aLMM €T0 pa3BUTUS — HeOOXOAMMAa BCECTOPOHHSASA XapakTe-
PUCTMKA BO3PAcCTHBIX 0COOeHHOCTEH (DYHKIIMOHUPOBAHMS LIENOCTHOTO
opraHn3ma pebGeHKa U ero OTHeJIbHBIX QU3NOJIOTHYECKHUX CUCTEM.

TakuM oGpa3oM, BO3pacTHasl NMEpUOOU3ALHUS NOJKHA OITUPAThCS
Ha TPHU YPOBHS M3Y4YeHHUS (HU3MOoJIOTHU pebeHKa: 1) BHYTPUCHCTEM-
HEBIA; 2) MEeXCHCTEMHEIN; 3) LIeJIOCTHOTO OpraHM3Ma BO B3auMOIei-
CTBMHU CO CpeIoil.

Bonpoc o nmepvoausanuy pa3BUTUS Hepa3phIBHO CBsS3aH C BhIOO-
POM HH(}OPMAaTHBHBIX KDUTEPUEB, KOTOPbIE JOJDKHBI OBITH MTOJIOXEHBI
B €€ OCHOBY. OTO BO3BpalllaeT Hac K MpeACTaBJIEHUI0 O BO3PACTHOH
HOpMe. MOXHO MTOJIHOCThIO COIJIaCUThCs ¢ BhicKasbiBaHMeM H. H. Ba-
CWIEBCKOTO O TOM, UTO «ONTUMATIbHBIE PEXHMBI IEATEIBHOCTU (DYHK-
LIMOHAJIBHBIX CUCTEM OpraHu3Ma SIBJISIIOTCS He CpeOHecmamucmu4ecku-
MU BeAUMUHAMU, @ HENPEePHIBHBIMU IUHAMHUYECKMMH IPOLIECCAMHU,
MPOTEKAIOUIUMH BO BPEMEHU B CJIOXHON CETH KOAaJalTUPOBAaHHBIX
PETYJISITOPHBIX MEXaHU3MOB». ECTh BCe OCHOBaHUS CYMUTATh, YTO HAU-
6osee UHGOPMATUBHBIMHA KPUTEPUSIMU BO3PACTHBIX MpeoOpa3oBaHUM
MOTYT CIIYXXUTh T€ MOKa3aTeJIM, KOTOpble XapaKTepU3yIOT COCTOSIHUE
(DHU3MOIOTUYECKHUX CHCTEM B YCJIOBUSIX NEATENBHOCTH, MAKCUMAJIBHO
NpHOIMXaOWEHCS K TOH, ¢ KOTOPOH OOBEeKT UCCliefOBAaHUS — pebe-
HOK — CTaJIKMBaeTCs B CBOei MMOBCEMHEBHOM XU3HH, T. €. IIOKA3aTeNH,
OTpaXalolllie peajbHYI0 MPUCTIOCODISEMOCTD K YCIOBUSIM OKPYXarK0-
HieH Cpeabl ¥ aNeKBAaTHOCTh pearnpoBaHKs Ha BHelliiHHME BO3ACHCTBHS.

OCHOBBIBasICh Ha KOHLIETIIIMM CUCTEMHOM OpraHM3alliu aJanThB-
HBIX peaklMi, MOXHO NoJiaraTb, YTO B Ka4eCTBE TaKMX IOKa3aTenei
JOJIKHBI OBITh TIPEXIE BCETO PaCCMOTPEHRI T€, KOTOPhIE OTPaXkaloT He
CTOJIBKO 3peJIOCTb OTAEIBHBIX CTPYKTYP, CKOJIBKO BO3MOXHOCTD U CIle-
UUPUKY UX B3aUMONEHCTBUSA. ITO OTHOCUTCA KaK K MapaMeTpaM, Xa-
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PaKTEPHU3YIOIIM BO3pacTHbIE 0COOEHHOCTH KXIOH (DU3UOTIOTHYECKOM
CHCTEMBI B OTIENbHOCTH, TAK M K I10KA3aTeNIsIM HEMOCTHOTO PYHK-
LLMOHHUPOBAHUSI OPraHU3Ma.

He MeHee BaXXHBIM NIpH pa3paboTKe MpoOGieM BO3PAaCTHOU Nepuo-
IV3alK SBJISIETCS BOMPOC O IpaHMUAaxX (PYHKUMOHAIBHO Pa3IMYHBIX
3TanoB. UHBIMH ClloBaMU, QUIHONIOTHYECKH 0O60CHOBAHHAS [TE€PUOIM -
3alMs JOJKHA OMMPAThCsl HAa BBLAEJICHME 3TANlOB «aKTYAIbHOIo» (pH-
3MOJIOTMYECKOTrO BO3pacTa.

BrlaeneHune QYHKUMOHATBLHO pa3sIMYHbIX 3TANlOB pa3BUTHS BO3MOX-
HO TOJIBKO NPH HAJTWYUU JAHHBIX 00 OCOOEHHOCTSIX aJallTUBHOIO (PYHK-
LIMOHUPOBAHHUSA Pa3/IMYHBIX (PU3NONOTMYECKHUX CUCTEM B IIpeeiax Kax-
JIOTO Tojia XW3HU pebeHKa.

CeHCHTHBHDBIE H KPHTHIECKHE NepHOIbl pasBuTMsA. [IpUHLMI anamn-
TUBHOTIO XapaKTepa pa3BUTHUS OpraHU3Ma OIpeleasieT HeoOX0IUMMOCTh
yyeTa B BO3PACTHOM MEepHOAMU3aLMY HE TOJIbKO 0COOeHHOCTEN Mopho-
(GYHKUMOHAILHOIO pa3sBUTHS (U3HMOJOTMYECKUX CHCTEM OPraHMU3Ma,
HO M WX CeUM(pPHUUECKON YYBCTBUTEIbHOCTH K PA3TUYHBIM BHEIITHUM
BO3neHcTBUAM. DU3MONOTHYECKUMHM M TICHXOJIOTHUECKMMU HCCIIENO0-
BaHUSIMH TTOKa3aHO, YTO YYBCTBUTEJILHOCTDH K BHEITHUM BO3JEHCTBU-
SIM HOCHMT M30MpaTeNibHbIM XapaKTep Ha pasHBIX 3TamaX OHTOIeHe3a.
3TO JIETJIO B OCHOBY NPENCTABJIEHUSI O CeHCUMUBHbIX nepuodax Kak Tie-
puUonax HaubONbIIEH YYBCTBUTENIBHOCTH (PU3UONIOTHUYECKHUX CUCTEM K
BO3ZIEMCTBUIO (AKTOPOB Cpelbl.

BoisiBieHME M YyY€T CEHCUTUBHBIX TEPUOAOB pa3BUTHUA (QYHKUMIA
OpraHM3Ma SIBJIAIOTCS HENpeMEHHBIM YCIIOBUEM CO3MaHUsA Onmaronpu-
SITHBIX aJIEKBATHBIX YCIOBUH 3¢ deKTUBHOrO 00Y4eHUS] U COXPAaHEHUS
300poBbSl pebeHKa, MOCKOJILKY BbICOKas YyBCTBHUTEJNBHOCThL OIpelie-
JNeHHBIX (QYHKUIMK NOKHA OLITh, ¢ OOHOW CTOPOHBI, UCIOJIL30BaHA
I 9(PHEKTUBHOTO LieJeHANpaBle HHOTO BO3AeHCTBUSI, CTTIOCOOCTRYIO-
UIETO UX IMPOTPECCUBHOMY Pa3BUTHIO, WU, C APYTOH CTOPOHBI, HEAlEK-
BaTHOCTH BHEIUHECPEMOBBIX (PAKTOPOB MOXET IMPUBECTH K HAPYLIEHHIO
Pa3BUTUSA OPTaHU3Ma.

OnHaKO 10 CUX MOP HEACHBIMM OCTAIOTCS TIPUYUHBI U MEXAHU3MBI,
OIpeneNAI0ILUe BOSHUKHOBEHH)E TIEPHOJIOB ITOBLILLIEHHOI YYBCTBUTEIb-
HOCTH (PUIMOJOTHYECKHX CHCTEM K BHEUIHUM Bo3neicTBusIM. Heobxo-~
IMMO Takke MOHMMaHWe B3aUMOOTHOLLEHUS TIOHSATUN ceHcumuaHbiii u
Kpumuyeckuil nepuodsi, TIOCKOJIBKY OIPENEICHHbIE 3TAllbl Pa3BUTHA,
HalpuMep pPaHHUN NOCTHATATLHLIN, paccMaTPUBAIOTC OSHOBPEMEH~
HO M KaK CEHCHUTHBHBIN, ¥ KaK KPHUTHYECKUH MEePHO/IL.

OcTtaHOBUMCS TIPEXIE BCET0 Ha paCCMOTPEHWH NIPUYMH, KOTOPBIE
MOTYT OITPEENATH [TOBLIILEHHYIO YYBCTBUTENBHOCTDL K BHELLIHUM BO3-
IEeMCTBUSAM Ha OTHENbHBIX 3Tarax pa3BUTHUS. DKCIEPUMEHTAIBHBIMU
HCClIeqOBaHUAMU TOATBEepXAeHa Touka 3peHUsa M. IlIManprayseHa,
COIJIACHO KOTOPOI B rnpouecce MOpGOGYHKITMOHATIBLHOTO CO3PEBAHUS
OpraHu3Ma MMEIOT MECTO NBa 3HAYUTEJIbHO pa3jiMyalolMXCs TUIIA
CTPYKTYPHBIX npeoﬁpaao}aeaguﬁ: poct u auddepeHnpoBKa. [Tokasa-

!; An e
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HO, YTO OIHM 3TAaNbl pa3BUTUS XapaKTEPHU3YIOTCSA KOJMYECTBEHHBIMU
U3MEHEHUsIMH (YBEJIMUEHHE pa3MepoB OPraHOB HJIHM MX 3JIEMEHTOB),
IpYTHE — KaYeCTBEHHBIMM Npeobpa3oBaHusMu: tudepeHIIPOBKOH,
WIM cnieuMaiu3agueii, 37eMeHTOB (KJIETOK) U U3MEHEHUEM XapakTe-
pa KX B3auMoneicTBUs. KauecTBeHHblE U3MEHEHUSA, MIPUBOASILIME K
(OPMHUPOBAHHIO HOBBIX (PYHKIIUOHAIBHBIX CHUCTEM, MEpHOABI, KOTAa
CHCTEMA TOTBKO CKIIAIBIBAETCS, XapaKTEPU3YIOTCS BHICOKOI TUTACTUYHO-
CTBIO, @ CJIEAOBATEIbHO, U MOBBILIEHHOM YyBCTBUTEIbHOCTBIO K BHEL-
HUM BO3aeHcTBUSIM. OTCloga CledyeT, YTO IepHOdbl Ka4eCTBEHHBIX
nipeoGpa3oBaHnit MOPPOPYHKIIMOHATBEHON OPraHU3allMM OTAENIBHBIX
CHCTEM MOXHO PacCMaTpUBAaTh KaK CeHCUMuUBHbIe TICPUOIbI Pa3BUTHA.
MpbI om4epKUBaeM: OTAEIbHBIX CUCTEM.

CornacHO TPUHIIMITY TeTepOXpPOHHOIO pasBUTHS MEPHONbI Kaye-
CTBEHHBIX ITpe0Opa3soBaHUil ¥ COOTBETCTBEHHO MOBBILLIEHHONW YYBCTBU-
TETBHOCTH PANHIHBIX DUIHOJOTMYECKUX CUCTEM M JaKe Pa3HBIX (PYHK-
LM B NIpeaeiax OXHON CUCTEMBI MPUXOAATCA HA Pa3HBIC CPOKHU ITOCT-
HATAJIBHOM XU3HU. Tak, NpU U3yYeHUHU UHTETPAaTUBHOH NESITEbHOCTH
MO3Ta YCTaHOBJIEHO, YTO KaUeCTBEHHBIE M3MEHEHUSI, JieXallue B OC-
HOBE peaIX3aLMU Pa3TUYHBIX MICUXMUYECKUX TPOLIECCOB U HETOCTHBIX
NMOBeIEHYECKHUX aKTOB, NMPOMCXOAAT B Pa3TUYHOM Bospacte. Hampu-
MEp, KauyeCTBEHHbIE U3MEHEHHSA B MO3TOBOIl OpPraHU3alLMHU 3PUTEND-
HOTO BOCIIPUSITUS TIPOMCXOOST Ha ABYX 3Tanax pa3putus. IlepBolit Ha-
O0aeTCs B MIIAEHYECKOM BO3pacTe, KOTAa OTMEYEHO pacIUpEeHHE
cgepbl KOPKOBBIX 00J1acTei, BOBIEKAaeMbIX B OCYILECTBIEHHUE CEHCOP-
HOM (yHKIMH, BTOpoil (OoT 3—4 jer 1o 6— 7 JjieT) — CBSI3aH C HX
cnienyanu3almeil B pa3THYHBIX CEHCOPHBIX U KOTHUTUBHBIX OlepaLu-
SIX. DTU 3TANbl OHTOTEHE3a PACCMATPUBAIOTCS KaK CEHCUTUBHBIE B Pa3-
BHUTHH 3pUTECABHON DYHKUMH. CEHCUTUBHBIM TEPUOJIOM B Pa3BUTUU
BHHUMAaHUS SBJISIETCS BO3pacT oT 7 10 9 j1eT — nepHoll, XapaKTepU3YIO-
LUMHCS KayeCTBEHHBIMH TIPeobpa3oBaHUAMU CTPYKTYPHO-(YHKIIMO-
HAJIbHOW OpraHU3alUM Mo3ra, oOecleYyMBaOUIUMM peanu3aliulo
MMPOM3BOJIBHOTO BHUMAaHUS.

CeHCHTHUBHBIM B PA3BUTHU ABUIraTeJIbHON GQYHKIMH SIBASIETCS] BO3-
pacTt 9— 10 neT — nepuon, Koraa B CUCTEMY PETYISILIMKA NMPOU3BOJIb-
HBIX IBVOKEHUW BKITIOUAIOTCS BCE «3TANbl» M CTPYKTYPHI, 00eCcTieYrBa-
o1ne 3P(eKTUBHYIO peaI3alMio AesITEJIBHOCTH.

H3noxeHHOe 1aeT OCHOBAaHUE CYMTATh, YTO NMOHATHE CEHCUMUBHbLU
nepuoo He Moxcem Obimb OMHECEHO K DYHKUUOHUPOSAHUIO LEeAOCMHO20 Oped-
Huzma. TakKe BHICKA3bIBAHUA HEPENKO BCTPEYAlOTCA B JIUTepaType. Boa-
HUKHOBEHHE CEHCHUTHUBHBIX NMEPUONOB MapLUHUOHATEHO — MOPDOohYHK-
LMOHAIbHBIE MTPEe0OPa30BaHUsA OTAENBHBIX FE€TEPOXPOHHO CO3PEBAIOLIMX
CHUCTEM OIPEAC/SIOT UX MOBBILIEHHYIO YYBCTBUTENBHOCTD.

Mexny TeM ¥ pa3BUTHE LIEJOCTHOTO OpTaHU3Ma ABJsSEeTCS NpoLec-
COM HeIMHeHHBIM. OHO coYeTaeT HePUOAbl IBONIOUMOHHOIO (MoCTe-
NMEeHHOro) MopdOGYHKUHOHATBHOTO CO3pEeBAaHUS U MEPHUOIbl PEBO-
JIOLIUOHHBIX, TTEPEIOMHBIX CKAYKOB Pa3BUTHUSI, KOTOpblE MOTYT OBITb
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CBSI3aHBI KaK C BHYTPEHHUMH (OMOJIOTMUECKMMHU), TaK U C BHELLIHUMMU
(coruanbHBIMU) (aKTOpPaMU DPa3BUTHSI.

Ilo MOBOALY 3TUX <«PEBOJIIOLIMOHHBIX» MOMEHTOB OHTOI€HE3a HET
eIMHOIr0 MHEHHS M €IMHOTO MOHATUIHOrO anmnapara. Pa3Hebie uccrne-
JIOBaTeIM XapaKTepU3YIOT UX JIMOO KaK IMepeOMHbBIC 3Talbl, JUG0 KakK
KPHU3KUCHBIE, TMOO0 KaK KpUTHYeCKHe. Borpoc o kpumuueckux nepuodax
TpebyeT CrienaIbHOro BHUMaHusA. Haubosee MpUHATOI SIBISIETCS] TOYKA
3peHHUd O TOM, YTO B IIOCTHATAJILHOM OHTOTEHE3€¢ B KaueCTBE KPUTHU-
YeCKOro nepruoaa MOXHO pacCMaTpUBaTh TOJABKO PaHHEE [IOCTHATAb-
HOe pa3BUTHUE, XapaKTepU3ylollleecss MHTEHCUBHBEIM MOPGOdYHKIHUO-
HalbHLIM CO3pPEBaHUEM, KOTIA OTCYTCTBHE CpPEIOBBLIX BO3JCHCTBHUIA
MOXET NPUBECTH K HechopMuporaHHocT pyHkuuid. Hanpumep, npu
OTCYTCTBUM OIpEAEJEHHBIX 3pUTEIbHBIX CTUMYJIOB B PAHHEM OHTOre-
He3e CHUCTEMaA, ONpeNessioiass UX BOCIPUATHE, B JajibHeEMlleM He
(hopmupyercs, a NOJHOE OTCYTCTBHUE 3pEHUSsI IPUBOIUT K HETIONPABU-
MBIM HapyUIEHHUSIM HE TOJbKO 3TOH QYHKUMH, HO U noBeneHus. To xe
OTHOCHUTCS K Pe4eBOil GYHKIINHU (MU3BECTHBIM MPUMED AETe-«BOJIKOB»).
OmHako BpsiA JIM TOJMBKO paHHMI Meproa MOXHO pacCMaTpHUBaTh Kak
KPUTHYECKHUNA Ha NMPOTSXEHUU BCETO MOCTHATAILHOIO OHTOTEHE3A.

KoMIUIEKCHBIE MCCIEeNOBAHUS BO3PAacTHONM OUHAMUKU DAZTUYHBIX
(pU3NOIOrMYECKMX CUCTEM MO3BOJIMIM BBISIBUTb M Ha 6oJjiee MO3IHUX
3Tamnax pa3BUTHUS NIEPUOILI, KOTOPbIE, HECMOTPSI Ha TeTEPOXPOHUIO pa3-
BHTHSI, XapaKTePU3YIOTCS KaYeCTBEHHBIMU TePeCTPOHKaMU B JesTTeNb-
HOCTH BCceX (PU3MOJIOTHUECKHUX CUCTEM. B IUKOJIBHOM BO3pacTe BbLACIISI-
IOTCST IBA TaKMX TMEPEIOMHBIX 3Talla Pa3sBUTHS, KOTOPbIE MOXHO pac-
CMaTpHUBaTh KaK KPUTHYECKHE MEPUOIbl. DTO MpexXae BCero Bo3pact 7 —
8 neT, KOTAa OMHOBPEMEHHO M3MEHSAIOTCS 6GA30BbIC MEXaHU3MBI Opra-
HU3ALIMH BBICUIUX MICUXUYECKUX DYHKLIHUI, OOMEHHbIE ITPOIIECCHI, Nes-
TEJLHOCTb BCEX CUCTEM BET€TATUBHOTO O0eCIIEUeHUsI. YCTAaHOBJIEHO, YTO
Ha 3TOM 3Tare pa3BUTHSI MPOMCXOOAT 3HAYMTENbHBIE MEPECTPONKU B
(hopMHPOBAaHUM DPETYIATOPHON CHCTEMBl MO3ra, BOCXOISIILNE BIUSIHUS
KOTOPOIl OTMOCPEIYIOT U30UpaTENbHYI0 CUCTEMHYIO0 OPraHU3aliMio KOTI-
HUTUBHBIX POLIECCOB 3a CYET BOBJEUECHHUS MEXaHU3MOB JIOKAJIBHOM pe-
TYJIUPYEMOU aKTUBALIMHU, 2 HUCXOAAIIUE — PEryJIMPYIOT BCE OPraHbl U
cucTeMbl MeTaboueckoro obecneyeHus. UMeHHO mepecTpoiiku B CU-
cTeMe peryJisiliMM MOXHO pacCMaTpuBaTh KakK BaXXKHEHIUUH daxrop,
OTIpelleIAIIOLIMMA Tepexol 1IeJIOCTHOrO OpraHM3Ma Ha ADPYTOM YpOBEHb
byHKIMOHMPOBAHUS. BaxXHBIM (hakTOpOM, 0OYCTOBIMBAIOLUNM KPUTHY-
HOCTb JaHHOTO TIepUoJa Da3BUTHS, SIBJSIETCS U pe3Kast CMEHa COLU-
ATBHBIX YCIOBUM — Hayaso obyyeHHus B 1iKoJie. COOTBETCTBHE 3THUX ABYX
(pakTOpoB — BHYTpeHHEro MOpGHOPYHKUMOHAIBHOTO U BHEIIHETO CO-
LIMATTLHO-TIEIAarOTMYeCKOro — ABISETCST HeOOXOOUMBIM YCIOBUEM Ora-
TOTIPUSITHOTO MPEOAONICHHUS 3TOr0 KPUTHUYECKOTO MEpUOAA.

Jpyroil KpuTHYECKHMIA NTEPHON pa3BUTHsI, HAOIIOAAEMBIIl B LUKOJIb-
HOM BO3pacTe, CBs3aH C IMOJIOBBIM co3peBaHMeM. Havano momosoro
cospeBaHus (y meBoyek 11— 12 net, vy ManbuukoB 13— 14 net) xa-
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PaKTEepHU3yeTCS PE3KHUM ITOBBIIUCHUEM AKTUBHOCTH LIEHTPAJIBHOIO 3BE-
Ha 3HXOKPHUHHOM CHUCTEMbI (TUIIOTAIaMyca), YTO MPUBOIUT K Pe3KOH
CMEHE BO B3aMMOICHUCTBUU MOAKOPKOBBIX CTPYKTYP M KOPBI OOIBLINX
nonyinapuit. Pe3yysbTaToM 3TOrO SIBJsSieTCS 3HAYMUTEIBHOE CHUDKEHUE
3 HEKTUBHOCTH LEHTPAIBHEBIX PETYISATOPHBIX MEXaHU3MOB, B TOM
YUCJIE ONPEIeIIOLLUX TPOM3BOIBHYIO PETYSLIMIO U CAMODETYISILIUIO.
C npyroit CTOpOHBI, MOBHILIAIOTCS COMANbHBIE TPeOOBAHUS K NOAPO-
CTKaM, BO3pacTaeT UX CaMOOLIEHKa, YTO IIPUBOIUT K HECOOTBETCTBUIO
COLMATBHO-TICUXOJIOTUYECKUX (paKTOPOB U (PYHKILIMOHATbHBIX BOZMOX-
HOCTEe#l OpraHmM3Ma, CJIEACTBUEM YEro MOTYT OBITh OTKJIIOHEHUS B 310-
POBBE M COLIMATIBLHO-TICUXOJIOTHYeCKas Ae3ananTallus.

DTo IaeT OCHOBAaHHUE MoJiaraTh, YTO B KAYECTBE KPUTUUYECKUX ITe-
pPHOIOB MOXHO pacCMaTpUBaTh T€ 3Talbl Pa3BUTHUSI, KOTOphIE, C O-
HOM CTOpPOHBI, XapaKTEPH3YIOTCd KadyeCTBEHHBIMH MOPQGODYyHKIIMO-
HAJTbHBIMM INTpe0oOpa30BaAHUSIMU OCHOBHBIX (PU3UOJIOTHYECKUX CUCTEM
M LEJIOCTHOTO OPraHM3Ma, C APYTOH — YCIOXHSIOLIMMCS B3auMONEH -
CTBUEM BHYTPEHHMX (OMOJIOrMYECKUX) U COLMATBHO-IICUXOJIOTHYEC-
KHUX (paKTOPOB pa3BUTHS, YTO IIPUBOAUT K HAMNPSKCHUIO afalTallMOH-
HBIX MEXaHU3MOB M BO3MOXHOM e3alaliTalliu.

KpuTHueckue y310Bble MOMEHTHI pa3BUTHSI, CBSI3aHHBIE CO 3HAYU-
TENBHBIMU TEPECTPOMKAMH B JEATENLHOCTH OpraHU3Ma, I10-BUANMO-
MY, ¥ JOJIXHBI SIBUTBCSI ONTOPHBIMH IUISL pasejieHUs] OHTOI€He3a pe-
O€HKa Ha OIpeAe/IEHHbIC 3TAalbl, U UX MOXHO pacCMaTpUBaTh KakK OC-
HOBY MMEpPUOIU3ALIMH.

CrnenyeT OTMETHTb, YTO TaKO moaxon OJM30K K TOYKE 3peHHs
JI. C. BBIrorcKoro, CYMTAIOIIETO, YTO KPUTUYECKUE IMEPUOABLI pa3BU-
THUsl, KaK Obl HapylllalolliUe €ro IUIaBHOCTh, MIOATBEPXAAIOT, YTO pa3-
BUTHE pebeHKa €CTh IUANIEKTHUYECKUI MpOLIeCC, B KOTOPOM IEPEXON
OT OJHOM CTYMEHU K APYTOM COBEPIUAECTCA HE DBOJIOLIMOHHBIM, a pe-
BOJIIOLIMOHHEIM INyTeM. «CaMoe cyllleCTBeHHOE CONlepXKaHUE Pa3BUTHSA
B KpUTHYECKHE BO3PACTHI 3aKTI0YAECTCS B BOBHUKHOBEHUH HOBOOOpa-
30BaHU». DTH HOBOOOPa3oBaHus JI. C. BRITOTCKHIiA cUMTal OCHOBHBIM
KPUTEPHEM JEJEHUS IETCKOro Pa3BUTUS Ha OTAEIbHBIE BO3pacThl. «Ilo-
CJIEIOBATEIBHOCTh BO3PACTHBIX MEPUOJOB NOKHA B 3TOU CXeMe ompe-
NENAThCH YepeJOBAaHHEM CTaGIIBHBIX M KPUTUYECKHUX TIEpHonoB. Cpo-
KM CTabWIBHBIX BO3PAacTOB, UMEIOLIMX 00Jiee UM MeHee OTYETIUBbIE
IPaHMIbI Hayasia U OKOHYaHUSA, IPaBUIbHEE BCETO OMPEACISITh UMEH-
HO IO 3TUM IpaHHLIaM».

PaccMarpuBasi Bompochl BO3pacTHOM MePUOAU3ALUNH, HEOOXOIUMO
MMeTh B BUIY, UTO TPAHHULIBI 3TANIOB Pa3BUTHUSA BeChbMa YCNOBHBI. OHU
3aBUCSAT OT KOHKPETHBIX 3THUYECKMX, KIMMATHYECKHX, COLMATIBHBIX
n apyrux ¢akropoB. Kpome Toro, «akTyaibHblii» (PU3NONOTMYECKHUIT
BO3pacCT YaCTO HE COBNANaeT ¢ KAJIeHAAPHBIM (MTACIOPTHBIM) B CBSI3U
C pPas3INYUsIMU TEMTIOB CO3peBaHHsI OPTaHU3MAa U YCJIOBUH €ro pa3Bu-
tus. OTciona cienyeT, YTO TpHU M3yYeHUM (QYHKLUHNOHAILHBIX W afar-
TUBHBIX BO3MOXHOCTENH HeTei pa3HOTo Bo3pacTa HeoOxoguMo oOpa-
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LIaTh BHUMAaHHE Ha OLIEHKY MHIAWBUIYAJIbHBIX [TOKa3aTeseil 3peloCTH.
Tonpko codyeTaHUe BO3PACTHOIO ¥ MHIMBUAYAIBHOIO MOAXOAA K U3Y-
YeHUI0 ocobeHHOoCcTell GYHKUMOHUPOBAHUSA pebeHKa MOXET obecrie-
YUTH pa3paboTKy ageKBaTHBIX THTHEHUYECKUX U MeAaroru4yeCKUX Mep,
CMOCOOCTBYIOUINUX HOPMAJIBHOMY 3IOPOBbIO ¥ IIPOrPECCUBHOMY pa3BH-
TUIO OpraHu3Ma U JIMYHOCTH pebeHKa.

3akmoyeHnune

M3noXeHHBIE B CTAThE TEOPETUUECKIUE MTPEANTOCEUTKA U3Yy4eHH s DU-
3U0JIOrMH pebeHKa JaloT OCHOBAaHME IMOJIAraTh, YTO MCCIEIOBAHUSA 00-
IIUX 3aKOHOMEPHOCTEN Pa3BUTHA U crielMPUKU PYHKIIMOHUPOBAHHUS
OpraHu3mMa Ha pa3HbIX 3TalaxX pa3BUTUS TPEOYIOT yueTa Kak MophodhyHK-
UMOHATBHOU 3pPeNOoCTH OTAENbHBIX (PU3HONOrMYECKHUX CUCTEM, TaK U
MEXaHHU3MOB, 00eCIeYMBaIOLIMX afaTTHBHOE PearipoBaHUE HAa BHELIHUE
BO3JEUCTBUS B PATHYHBIX BO3PACTHBIX MEPUOAAX. DTU Xe (PaKTOPbI JOJDK-
HBl OBITH TOJIOXEHB B OCHOBY BO3PaCTHOM TNepUOAM3aLIMH, KOTOpas
IOJIXXHA OIMTUPAThcsl Ha 3 YPOBHA H3ydeHUS (PU3HOJIOTUM pebeHKa:
1) BHYTPHCHUCTEMHBIHM, 2) MEXCHUCTEMHBIN, 3) B3aUMONEICTBUS LIeJIO-
CTHOTO OpraHu3sMa co cpenoit. IocneaHeMy mpuHameXuT ocobast ponib
B OIIpeIeIEHUH MOMEHTOB CMEHBI OIHOIO 3TaIa pa3BUTHS ApyTuM. Pac-
CMOTpEHHE NMPUYMH U MEXaHU3MOB, JIeXKaIlMX B OCHOBE CEHCUTHUBHBIX U
KPUTHYECKHMX NMEPHOMOB, JaeT OCHOBaHUE CYMTATh, YTO HMEHHO KpH-
THUYECKHE TIEPUOIIBI, XAPAKTEPHU3YIOIIINeCs] 3HAYMTETbHBIMUA MOphOodyHK-
LIMOHANBHBIMU TEPECTPOMKAMN OCHOBHBIX (DU3HONIOTHYECKHX CHCTEM U
LIEJIOCTHOTO OpPraHU3Ma U YCJIOXHAIOUIUMCS B3aUMOICHUCTBHEM BHYT-
PEHHUX (GUONOrMYECKHX) U BHEUTHUX (COLMATBHO-TICUXONOTHYECKHX)
(hakTOpOB, MOTYT SIBUTLCS OTIOPHBIMHU IUISL pasfefleHUs] OHTOTeHe3a Ha
KA4YeCTBEHHO OTJIMYHEIE 3TAMBl Pa3BUTHSI.

Dapbep 1. A., bespyxux M. M. Merono-
JIOTUYECKHME aCNEKThl U3YYEHHUST DU3HOIIO-
rHYyecKoro pa3purusa pebeHka // dusnono-
Mg yenoBeka. — M., 2001. — T.27. — Ne 5. —
C.8—16.

A.A.MAPKOCHH

PA3BUTUE YENOBEKA # HAOEXHOCTb
BMONOMMYECKONA CUCTEMbI

Pa3BuTHEe uyenoBeka, HauaBlieecss ¢ MOMEHTA OIUIONOTBOPEHUS
SHLIEKJIETKH, HEIIPEPLIBHO M MOC/eJOBATEIbHO MPOJOIKAETCS B Te-
YyeHUe BCel ero Xu3Hu. HecMOTpsa Ha CTPOry1o MOcC/ienoBaTebHOCTD
HACTYMJEHHUS KaXIoro 3Tala pa3BUTHUS, OHO MMPOTEKAET CKAYKooH-
Pa3HO M Pa3HMLIA MEXTY OTIEIbHBIMU 3TAlTAMH WIH MePUOAAMH XKXHU3HU
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He TOJILKO KONMMYEeCTBEHHAsI, HO X KayeCcTBeHHasi. B npouecce pa3su-
THS KaXIbIA 4eJI0BEK IPOXOIUT BCE €ro dTanbl (IETCTBO, MOAPOCT-
KOBBII M IOHOLIECKHWI BO3PAaCT, 3pejblif BO3pacT U CTapOCTh), HO B
3aBUCUMOCTH OT COLIMAJIbHBIX YCJIOBHH 3T NMEpUOIbl MOIYT HaCTy-
[UTh paHbIUE UM TT03XE U UMETh Pa3HYIO NPOIOIKUTENBLHOCTD.

HMcTopnyeckn CIOXWIOCH TaK, YTO 3aKOHOMEDHOCTH, CBSI3aHHBIC
€ NMepUoAOM 3MOPUOHAIBHOIO Pa3BUTHS, U3yYaeT 3MOPUOIIOrUs, CTa-
POCTH — T€POHTOJIOTUSA U T.O. TaKUM 06pa3oM, eNIUHBIN NPoLecC pa3-
BUTHS CTal TPEAMETOM M3YUYCHHUS pa3HBIX OTpacneil Mopdonoruu,
du3uoaoruu, OMOXUMHHU. B ciTy 3TOro poXxaainuch TeOpUU 3MOpHoTe-
He3a, TEOpUM CTapeHHs, HO €IMHasl TEOpPUs OHTOreHe3a, UM UHOU-
BUAYaJIbHOIO DAa3BUTHUA, NO HACTOSILLEIO0 BpPEMEHM, K COXWICHUIO,
OKOHYaTeJbHO He c(hOpMHUpOBaHa.

[IpencrapjieHHe 0 TOM, YTO peOEHOK — MaJIeHbKUIl B3pOCHBINA U
YTO [POIIECC Pa3BUTHSI — 3TO JIMLIb KOJIMYECTBEHHbIE U3MEHEHMS BCETO
TOFO, UTO Y HETO Y€ €CTb, CIIPAaBEeIIUBO IMOABEPIJIOCh CEPbe3HOM KpU-
THKE U OBUIO OTBEPTHYTO.

Mopdonornyeckoe U (hU3MOJOrMYECKOE Pa3BUTHUE OpPTaHM3Ma Ye-
JIOBeKa IpeacTapisgeT coboil enuHblid mpouece. HecMoTps Ha 310, UMe-
10TCA 6oJiee WIM MeHee YeTKO o4YepuYeHHBIE MEPHUOIbI CO crienuduye-
CKMMHM Ka4Ye€CTBCHHBIMH OCODEHHOCTSIMHU, XapaKTepPHBIMU IS 3TOrO
TIEPHUOLA KU3HH.

Kaxaplid riepro XU3HHU AeTeil ¥ MMOAPOCTKOB HECET B cebe OCTaTKHU
MPOMIEHHOIO 3Tana, HOBOE, XapaKTepHOe I NaHHOro OTpe3Ka pa3BU-
TUSI, U 3a4aTKu Oymyiuero. B pe3ysnbrate 60pEObI MEXITY CTAPBIM U HOBBIM
dopmupyeTcsi 0cob0e, XapaKTepHoe, MpUCYLlee JaHHOMY BO3pacTy.

OpraHu3M pebeHKa Ha KaXKIOM 3Talle XXU3HeHHOTO ITyTH BBICTYTIa-
€T KaK HauboJee 11e71ecoo0pa3Ho CIIOXMBILIEECS B TPOLIECCE PA3BUTHSA
rapMOHMYHOE LEJIOE C IIPUCYIUUMM eMy OCOOEHHOCTAMHU.

leTepoxpoHU3M, HaGOmaeMblif TPU CPaBHUTEILHOM M3YYEHUU
Pa3BUTHS OTAEIBHBIX MOPGOIOTrHYECKUX 00pa30BaHUM WIN (YHKIIHUIA,
HU B KOEH MEpPE He SBSIETCS MOKa3aTeJeM OTCYTCTBUSI WIM Hapyllle-
HMS TapMOHUYHOCTH Pa3BUTHS OpraHM3Ma pebeHKa Ha OTAEIbHBIX 3Ta-
nax ero XH13HH.

OpranusM peGeHkKa pa3BUBaeTCsI B KOHKPETHBIX YCIOBUSIX COLM-
aJILHOM cpellbl, HENPEPBHIBHO AEHCTBYIOUICH HA OpraHU3M pebeHKa U
B 3HAYHUTEJBHOW Mepe ONpelelsolleii Xoa ero pa3BUTHs. Elue
.M. CeyeHOB O0TMeuas, YTO «OpraHu3M 6e3 BHEUIHeH cpenabl, MOd-
IEPXUBAIOLLEH €ro CylleCTBOBaHHE, HEBO3MOXEH, NO3TOMY B Hay4d-
HO€ OIpefeieHHe opraHM3Ma JOJIXXHA BXOOWUTh U cpela, BAUSIOLIas Ha
HEro, a TaK Kak 6e3 mocjenHei CylleCTBOBaHME OpPraHHM3Ma HEBO3-
MOXHO, TO CITOp O TOM, YTO B XM3HU BaXKHEe — Cpela JIM WU cCaMoe
TEJIO — HE UMEET HY MaJIeHILEro CMbICIar!.

! PuU3noOrNsa HEPBHOM cHCTeMbl. — M., 1952. — C. 142,
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OCHOBHBIM (PU3UOJIOTHYECKHUM MEXaHU3MOM, OTIPEIESIOIUM U
WHTETPUPYIOIIUM MOpPGOJIOrHYecKoe U (PUIUOJIOTHUECKOE Da3BUTHE
opraHu3ma pebGeHKa M OCYILLECTBIISIIOILMM €TI0 B3aUMOCESI3b U B3aUMO-
IEMCTBUE C OKpYXallled cpenoit, sIBIAIOTCA HEpBHAsl CUCTEMa U ee
BEOYLIMN OTOER — KOpa rojIoBHOro Mo3ra. UMeHHO Kopa roj0BHOrO
MO3ra, yJaBIHBalolasg MaleHiIne KonebaHusi BHYTPCHHEH U BHELI-
Hel cpenbl, Kak ykasbiBan H.II.IlaBnos, oGecrnieuMBaeT ypaBHOBE-
IIMBaHKE OpraHW3Ma U Cpeldbl.

Mopdoniorndeckas ¥ (PpyHKIIHOHAIbHASA apXUTEKTypa OpraHu3ma
pebeHKa pa3HBIX BO3PACTHBIX TPYIIT MPEICTABsAeT cOOOM pe3ysbTa-
THBHOE MeXTY KOHCEpBAaTUBHON HACIEICTBEHHOCTbIO U HOBBIMM MH-
JUBUIYUTbHBIMH IPHOOpETEHUSIMM OpraHu3Ma. YeM cTaplie OpraHusMm
pebGeHka, TeM OoJibliie faraXx MHIAMBUIYUIBHO MPUOOPETEHHOIO U TEM
GOJIBIIYIO POJIb OH UTPAET B IIPOTPECCUBHOM Pa3BUTHH.

B ¢Bsi3u ¢ 3TUM cienyeT OTMETUTH B3rsL D, Miosepa Ha 3MOpHO-
reHe3, COIJIaCHO KOTOPOMY B NEPHUOI BHYTPUYTPOOHOIO pa3BUTUS ye-
JIOBEUECKMI OpraHU3M IOCJICIOBATENBHO MOBTOPSET BCE 3TAIllbl, KO-
TOpBIE€ TIPOIIUTH €TI0 XXMBOTHBIE NMPEAKH 32 OTPOMHBIA UCTOPUYECKHUI
Mepyo, UCYNCISIEeMBIH MIJUIMOHAMHU JIET, ¢ MOMEHTA MOSIBJICHUS Of-
HOKJIETOYHBIX opranu3alivii. TakuM oGpa3oM, coracio O. Mionnepy,
WHAWBUIYaANIbHOE Pa3BUTHE €CTh KPATKOE TIOBTOPEHHUE NCTOPHUYECKOTO
pa3BUTUA. D. ['eKKesb TaKKe Tojarai, 4YTo U3yYeHHUEe UHAUBUAYATbHO-
rO pa3sBUTHSA IIOMOTAET MIOHATh UCTOPUYECKOE pa3BUTHE BUOa. J. [eK-
KeJib BBEJI TEPMUH «OHTOTE€HE3» U CHOPMYIUPOBAT MOJIOXKEHUE O TOM,
YTO OHTOTEeHe3 TIpeACTaBiseT coboit CoKpalleHHOe MOBTOPEHUE u-
JioreHesa. DTta GOpPMYJUPOBKA M IMOJyYyWJia Ha3BaHHE «OUOTEeHETHUYE-
CKHIi 3akoH» M1oyepa— I'ekxesnst. BocnpyHATBI HEKDUTHYECKH, 3TOT
3aKOH OBLT MOJIOXEH U B OCHOBY BO3pACTHOI meprHoau3aluu. ABHBIM
AHTHHAYYHBIA XapaxTep OH NMpuobpen nocie nonbITKH CTteHnu Xomna
pPacmnpoCTpaHUTh GUOTEHETUYECKIIA 3aKOH M Ha pa3BUTHE pebeHKa mocie
poxneHusi. CortacHo 3TON peakLMOHHON «TeOpUH» PEOSHOK B CBOEM
Pa3BUTUH MMPOXOAUT BCE CTAIWH, KOTOPBIE YENOBEK ITPOLLIEN B CBOEM
HUCTOPHUYECKOM pa3BUTHH. KOHKpeTH3npyst 3ToT B3msin, B. leTuuHcoH
Jaxe yKasad NATh TIEPHOIOB, KOTOPbIe MPOXOIUT peGEHOK B CBOEM
pa3BuTHM: | nepuon — nepuoa aukoctu (1o 5 ner), II nepuon — ne-
pHoOA OXOTHI M 3axBara nobwiuu (mo 12 ser), III mepuox — nepuon
nactyurecTtBa (no 14 net), IV nepnon — nepuon semMiienenbyeckuit (1o
16 net) u V nepuon — mepHon TOPTOBO-NMPOMBIIUIEHHBIN, KOTOPBIi
JIOCTUraeT Makcumyma B 18 —20 yeT M mpomosmkaeTcss ¥ B3pOCNOro
yenoseka. CTosib peakiiMOHHO ChOPMYNUPOBAHHBIM OMOTEHETUYECKHIN
3aKOH B nepBoii yeTBepTH XX B. paCCMaTPUBAIICA KaK OCHOBHOM 3aKOH
WHIWBUIYAIBEHOTO PA3BUTHUSL U OCHOBA BO3PacTHOM nepuoau3sauuy. Ho
OH HE Mor ObITh NMPUHAT HALICH HAyKOM, TaK KakK OH UTHOpPUpYET
cBoeoOpa3zue U 0COOEHHOCTH MOpPGOPUINOIOTHYECKOTO U TICUXO-
(GHU3UOJIOTMYECKOTO PA3BUTHS peOeHKA, MPOTEKAKOUIEr0 B KOHKPET-
HOM couManbHOM cpene. <...>
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IlIupokoe pa3BUTHE HCCIENOBaHUI B 00JIACTH OHTOTeHe3a B Ha-
LWIEeH CTpaHe MO3BOJIWIO BHECTH LEHHBIM BKJIad B MOHUMaHUE U TpakK-
TOBKY 3aKOHOMEPHOCTEH MHIAWBUAYAIBHOIO Pa3BUTHSI.

Bonbioit uHTepec sk MOHUMAHUS PaHHHX 3TAarloB pa3BUTUS Tpel-
CTaBJIIET TeOpHUs cucTeMoreHesa, BeLiBUHYTas I1.K. AHoxuubiM. Ile-
PHOJ CTapeHHs MOJIyYHI CBOIO TPAKTOBKY B TEOPHM 3aTyXalOLLETro ca-
MooOHoBIeHUs npoTtora3dMel A. H. Haroproro u B.H. HukurtuHa.
. A ApiuaBckuM cHOPMYIUPOBAHO «3IHEPTETUUECKOE MPABWIO CKeE-
JIETHBIX MBIIIIL».

Ham kaxercsi, 4To 3a OCHOBY MOHMMaHHsI OHTOT€HE3a M BO3pacT-
HOW MepuoaM3allii Morjla ObITh NMPUHSATA «HANEXHOCTh OHOJIOTHYE-
CKOM CHCTEMBI». DTO NOHATHE ABJIgETCS Oonee 0600MAIINM, JINLIE-
HO OZHOCTOPOHHOCTH, IIpUCYLIEH OONBLUIMHCTBY IPELIOXEHHBIX TEO-
PHii, KOTOpBIE PacCCMaTpHUBAIM TOT WIH APYTON OTPE30K XHU3IHCHHOrO
LIMKJIa, UCXOOsA M3 KaKOro-JubO OZHOrO XU3HEHHOIrO OTIIpaBJICHUS.
Kpome toro, «HagexXHOCTb OMOJIOTMYECKON CUCTEMbI» TTPOXOOUT 3Ta-
bl CTAHOBJICHHUS, (POPMUPOBAHHS, OTHOCUTENILHOTO KoJlieGaHUsI, OT-
HOCHUTENBHOH YCTOMYMBOCTH M HAPYIUEHMS, T. €. OXBATLIBAET BECh XKM3-
HEHHBIA LIUKJI.

HHATEepec K npobieMe HaEeXXHOCTH OMOJIOrHYeCcKOM CUCTEMBI TTpO-
oyauics nocie omy6;aukoBaHHOM B 1956 1. crateM JIx. HeitmMaHa «Be-
POSITHOCTHASI JIOTMKA M CHMHTE3 HANEeXHBIX OpTaHU3MOB U3 HEHAIEeX-
HBIX KOMIIOHEHTOB». COBEplLIEHHO €CTECTBEHHO, YTO BHHUMaHHUE HMC-
cJiemoBaTeNieil B MEPBYIO o4epedb ObUIO HAIpaBjieHO Ha U3yYeHHUE Ha-
JIeXXHOCTH MO3ra ¥ OpPraHOB YYBCTB KakK HauboJiee COBEpIIEHHOTO arl-
rnapaTa UH(popMaUuK U yrpaBieHUsl. bbUl chopMynMpoBaH MPUHIIUTI
HM30BITOYHOCTH HEPBHEIX KJIETOK KaK CpeACTBa MOBBIMICHUS HANEXHO-
CTH. YKa3BIBaJIOCh, YTO HAaJeXXHOCTh MO3Ta 00ecreYMBaeTCs TakKe He-
KOTOPBIMH OCOOEHHOCTAMHU QYHKUMOHUPOBAHUSA: BO-IIEPBBIX, HAIHU-
YUEeM MpOoLIECCa TOPMOXEHHSI, UTPAIOIETO 3alIUTHO-KOMIIEHCATOPHYIO
POJIb; BO-BTOPBIX, BLICOKOI ClieLMaTU3aleif HEPBHBIX LIEHTPOB B CO-
YETaHMH C TUTACTUYHOCTBIO KOPBI FOJIOBHOIO MO3ra; B-TPETbUX, OTHO-
CUTENIbHONH aBTOHOMHOCTBIO MOAKOPKOBBIX 06pa3oBaHUit IIpH MOCTO-
SIHHOH KOPPEKIIMHM CO CTOPOHBI KOPbI MO3ra.

HaxkoHe11, nonyckanoch HaIMYME TIPUHIIMITA pe3epPBUPOBAHUS, KO-
TOPBIH OCYILECTBJISIETCS JUOO MO TUITY «TEIUIOrOo» pe3epPBUPOBAHMA,
KOTJa BCE KJIETKM paboTaloT He B ITONIHYIO MEpY, YeM 3aMeIsieTCs] UX
CTapeHHue, JUOOo MO TUIMY <«XOJOOHOTO» PEe3epBHUPOBAHMS, KOTHA pe-
3epBHBIE KJIETKM HAYMHAlOT (PYHKIMOHUPOBATH TOCJE BBIKITIOYCHHUS
OCHOBHBIX KJIETOK. BO3MOXHO, YTO pe3epBUPOBAaHUE MPOUCXONUT IO
000OUM THIIaM.

M3yyeHne HanexXHOCTH OMONOTMYECKOM CHCTEMb! paccCMaTpUBaeT-
Cs1 UCCJIENOBaTeNIsIMU KakK MyTh K MOAEJTMPOBAHHIO U KOHCTPYHMPOBa-
HUIO OoJiee coBeplIeHHBIX NPUOOPOoB. UTo KacaeTcsa OMOJOTMYECKOMN
3HAYMMOCTH HAIEXXHOCTH CUCTEMBI U €€ PONIU B Pa3BUTHUM BUIA U UH-
JOUBUIYYMA, TO 3TOT acIeKT He NMPHUBIEeKaJ BHUMAaHUs UCCIeAOBaTe-
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Jel. Mexoy TeM Hano rnojiararb, GQUIOreHETUYECKOEe U OHTOTEHETH -
YecKoe pa3BUTHE JII000I GHOJOTMYECKOl CHCTEMBI BO3MOXHO JIMIIb
TIpY €€ HaZEeXHOCTH B IUMPOKUX XHU3HEHHBIX rpaHULIaX KOJeOaHUsST —
TIPOLIECCOB KaK B CHCTEME B 1IEJIOM, TaK M B €€ OTIEJIbHBIX 3BEHbX.

HopManbHO (QYyHKUMOHUpYIOIIAs U pa3BUBAIOLIASCS CHUCTEMA He
MOIJIa U HE MOXET HENPEePHIBHO HAXOAUTHCS Ha FPaHU XU3HU U CMep-
TH, KOTrJa JIFo60e U3BMEHEHWE BHEIIHUX U BHYTPEHHHUX YCJIOBHI MOXET
obopBaTh JalbHelllee pa3BUTHe. HeCOMHEHHO, YTO BeCh IMYTh QHIIO-
reHe3a, OT TIEPBOr0 KOMOYKA IPOTOILIA3MbI U IO CaMOI'0 COBEpIUIEH-~
HOTO OpraHmM3mMa, ObUT NMpoiiaeH Giarogaps HATHYHIO IIHPOKOTO AUA-
Ma30Ha XU3HEHHBIX BO3MOXHOCTEH, YTO SIBJISIETCSI OCHOBHBIM YCJIO-
BHMeM pa3BUTHA U MTPOSIBJIEHHeM OHOOTHYECKOi HamexHocTH. Ha cTpa-
K€ XM3HEHHBIX TPAHULL CTOAT PETYISATOPHBIE MEXaHU3MBI, 00ecIeuu-
BalOILIIMe BO3BpaT K COCTOSHUIO OTHOCUTENBHOTO ITOCTOSHCTBA. «be3
OTHOCHUTEJIbHOTO IMOKOSI HeT pa3BUTUsS», — mucan @.IHrense ([Iua-
Jektuka rnpupoasl. CounHenus. M., 1931).

buonornyeckas HaIeXXHOCTD ABNISAETCS aTPUOYTOM XHBOI MaTepUH.
Bynyun HeoTheMJIEMBIM CBOMCTBOM XXHBOrO, OHa pa3BUBAETCS U yC-
JIOXKHSIETCA BMECTE C MPOTPECCUBHBLIM pa3BUTHEM XWBOU MaTepuu U
M0O-pa3HOMY TIPOSIBJISIETCSI Ha OTAEJbHBIX 3Talax pa3BUTHSI.

burosiornyeckast HaIeXXHOCTD JIEXHUT U B OCHOBE OHTOT€HETHYECKO-
r0 pa3BuTHS. Iloa mocieqHUM MBI TIOHUMAaeM BeCh ITYyTh MHIUBHAIYaJThb-
HOTO Pa3BUTHUSL — OT 3a4aTUs 4O €CTECTBEHHOTO KOHLA.

IIpu paccMoTpeHUU MPoOIeMbl HAAEKHOCTH BO3HHKAET BOIPOC: He
SIBJISIETCS T HAIEXHOCTh 60J1ee IITMPOKUM,, 00111eOUONOTMYECKUM TTPHUH-
LIMITOM BCETO XMBOTO U He JIEXUT U OHA B OCHOBE HE TOJBKO HEPB-
HOM CHCTEMBI, HO M BeT€TATUBHBIX MpPOLECCOB B OpPraHuU3Me, T.€. B
OCHOBE MOPHOOU3INOJIOrNYECKON KOHCTPYKLIMM BCEro opraHusMa?

IMpuBeneM HecKONBKO MpHUMepoB. B 10 MIT KpoBU coiepXXUTCS CTOITBKO
TPOMOMHA, YTO €TI0 JOCTATOYHO I KOATYJISIIIMM BCEH KPOBU YeJIOBEKA.
Hcxons u3 3Toro, Hamo Mmosarath, YTO TPOMOHMH, HAXOMSIILIMICS B KPO-
BM OTHOTO YeJIOBEKa, MOXET BhI3BaTh CBepThiBaHMe KpoBH 500 yenoBek.
A €CJIM y4eCTb, UTO IIPH CBEPTHIBAHUM KPOBU MOTPEOSETCS TUILD He-
Oonbliiasg YyacTb MPOTPOMOUMHA, Haxoasierocst B 10 M KpoBH, TO CTa-
HYT OYE€BUIHEI KOJIOCCATbHBIE PE3€PBHBIE BO3MOXHOCTH 3TOM CUCTEMEL.

PaszHocTh 1 MM MeXIy MapluanbHbIM JaBIeHHEM KUCIOPOAa U eT0
HaNnpsKEHHEM B KPOBM JOCTaTOYHA WIS Iepexoga B KpoBb 250 mur
KUCJIopona MpHu ero morpebHocTy 350 M1 B MUHYTY. MeXIy TeM pas-
HOCTb MEXIy MapLUUalbHLIM JaBJIeHUEM KUCIOPOIa B AJIbBEOJIIPHOM
BO3IyXE U €r0 HampsikeHHeM B KpoBU cocTtaBnsgeT 70 MM. TIpu 3THx Xe
YCJIOBUSIX B KPOBb MOXeT mocTynuth 17 500 M1 Kuciaopoaa, a MaKCH-
MaJTbHasg NMOTPEOGHOCTD B HEM MPY HATIPSIXXEHHOM MBIIIEYHOM AeATENb-
HOCTU HaxomuTtca B npeaenax 5000 mn. Ecniu yyecTh, YTO IIpU MHTEH-
CUBHOM MBILIEYHOMN JEITEIHLHOCTH B HECKOJBKO pa3 BO3pacTaloT Jie-
royHasi BEeHTWISIIAS U MUHYTHBIM 06beM cepliia, TO pe3epBHLIE BO3-
MOXHOCTH OKaXyTCsS OTPOMHBIMH.
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MOXHO IIPUBECTU TTPUMEPHI U3 AEATENTBHOCTH IPYTUX CMCTEM Opra-
HU3Ma. B mepuon BHyTpHyTpOGHOrO pasBUTHS B SMYHUKAX 3aK/IaIbIBAET-
cs1 40 000— 200 000 mepBuYHBIX GOJUTMKYJIOB. MeXmy TeM 3a BECh pe-
TIPOIYKTHBHEIH TIepHOI Y XeHIIWHBI co3peBaeT 500 — 600 dhoyumuKyos.

CTeHKa COHHOM apTepHH BBIAEpXUBaeT JaBneHue 20 atM. Mexnay
TEM M3BECTHO, 4YTO JaXe IpH IaToJOTMH IABJIEHWE B 3TOM Yy4acTKe
COCYIOHCTOH CUCTEMBI PEIKO MpPEBbILIAET OOHY TPeTh aTMocepsl. [To-
JOOHBIX IIPUMEPOB MOXHO OBLIO OBl IPUBECTH 0YeHb MHOTO. Bee aTo
HE PacTOYMUTENBbHOCTH NPUPOALI, 3 CBOMCTBO XHMBOTO, pa3BUBIIEECs] B
TIpOliecCe 3BOJIIOLUM U ABISIONIEECS OCHOBHBIM YCJIOBHEM 3BOJIIOLIMH
Y UHAMBUIYAILHOTO Pa3BUTHA. DTO 00ECICUEHUE HAIEXXHOCTH OMOMNO-
TMYECKOH CHCTEMBI.

HanexHocTth 6M00ryecKoi CUCTEMBI 3aKpeIUIeHa HACIEeNCTBEH-
HOCTBHIO. BMecTe ¢ TeM OHa JOCTaTOYHO JabWwibHa U 00ECHEeYMUBAET
NOTE€HIIHATIbHBIE BOBMOXHOCTH PaCIIMPEHUS XU3HEHHbIX IPAHULL, YTO
MBI YacTo HabmionaeM IpH U3MEHEHHUM YCIIOBUM XXM3HM, MPU TPEHHU-
POBKE M T. 1.

B miocnenHue roabl B Halle# 1abopaTOpU HAaKOIUIEH 3HAYMTENb-
HBIif MaTepHaJI 10 OHTOTE€HE3Y CUCTEMBI CBEPTHIBAHHUS KPOBU, Ha IPU-
Mepe KOTOpOif MOXHO WUTIOCTPUPOBAThL CKa3daHHoe. Ilox cucteMoii
CBEPTHIBAHUSI KPOBU MBI TIOHUMAEM OpTaHbl WIK KIETOYHBIE acCoLUa-
LIMM, CUHTE3UDPYIOLIME W YTWIN3UpYIoUIHe (aKTOphl CBEPTHIBAHUSA U
aHTHCBEDPTLIBAHMS, OTHOCHTEJIBHOE MOCTOSTHCTBO MOCHENIHUX B KpO-
BH, ONpENeNsieMOe PEryIsSTOPHEIMU MEXaHU3MaMH.

VYkazaHHast (pru3Mooryyeckas cUcTeMa sIBJisieTcs (QUWIOreHeThue-
CKM BecbMa ApeBHei. CBoeoOpa3ue 3TOM CUCTEMBI 3aKII0YaeTcsl U B
TOM, YTO CaM MPOLIECC CBEPThIBAHUS KPOBH TIPEICTABISIET COOO0I 1LIenb
CJIOXHBIX BUOXUMMYECKHX MIpEeBpallieHH, peryIupyeMbIX HEHPOryMo-
PATBHBIM MEXaHU3MOM.

H3yyeHue CTAaHOBJIEHUS U Pa3BUTUSI CUCTEMBI CBEPThIBAHUSI KPOBU
B epuoa SMOPUOHANIBHOTO Pa3BUTHS MPOU3BOAWIOCE MyTEM OIpese-
JIEHUsI KOHIIEHTPALUU ITPOKOATYJITHTOB U aHTHUKOATYJITHTOB Y XUBBIX
YeJIoBeYeCKHX TUT0a0B. KpoBb GbUIa HCCIIeIOBaHA HAYWHAs ¢ 14 Henenb
BHYTPUYTPOOHOTO pa3BUTUS.

DubpUHOTEH, HATHMYHE KOTOPOrO SIBNAETCS O0S3aTeNbHBIM YCHO-
BUEM I'eMOKOAryJISaIIM1, JOBOJILHO YETKO OMpenenseTcs y mionos 17 —
20 Hemenb, T.€. Ha V aKyliepckKoM Mecsite. 1o 3Toro cpoka KpoBb He
CBEPTHIBAETCA: TMPHU JUIUTEJbHOM HMHKYOAllMM KPOBM 3TUX TUIONOB C
TPOMOMHOM MHOTAA BBINANAIOT XJIONbS WJIH PBIXJIbIEe HUTH, HO GUO-
pUHOBBIN crycToK He dopMmupyetcsd. KoHiieHTpaus GubpuHoreHa y
17 — 20-HemenpHbBIX TUIOA0B paBHa 20 %, T.e. 62 Mr % npu HOpME IUTS
B3pocnoro 300— 350 mr %.

TlosiBneHue (pubpUHOreHa CBUIETENBCTBYET O Havyale (pyHKIMOHHU-
POBaHHS KJIETOK NapeHXUMbI MeYeHH, TIe TPOUCXOAUT €ro OUOCUHTES.
B 3TOT nepuon nposBagIoOT CBOe NeHMCcTBUE M PEPMEHTATUBHBIE IPYII-
MK, y4yacTBylollNe B obpazoBaHUM PUOPUHOIEeHa.
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OnHoBpeMEHHO ¢ (MOPHUHOTEHOM B KPOBH NOSIBISAETCS HaKkTop V,
KOHLIEHTpalMs KOTOPOro paBHa npuMepHo 7 %.

HakoHel, cnenyioluii IpoxoaryisstHT — IMPOTPOMOHH, CUHTE3U-
PYEMbIH TaKKe B MMapeHXUME TEeYEeHU, MOSABISAETCS B KpOBM Ha 21—
22-i1 Hemene Xu3HU TIona. Ero ypoBeHs B 3TOT nepuon paseH 63 %
HOPMBI B3POCJIOTO.

Takum obGpa3zoMm, B KJIETKaX MAPEeHXUMBI IEYeHU U3 HU3YYEHHBIX
(hbaKTOPOB CHUHTE3UPYETCA HECKOJIBKO MPOKOAryJISHTOB: GUOPHHOTEH,
dakTop V, npoTpoMOuH. OAHAKO UX OMOCUHTE3 HAUUHAETCS B pa3Hbie
CPOKH ¥ C pasHOW MHTEHCUBHOCTBIO. 3TO 0OCTOATEILCTBO MO3BONSIET
JOMYCTUTb HAJIMYKE B KJIeTKe HecKoNbKUX cucTteM JTHK — PHK u dep-
MEHTAaTHUBHBIX TPYIIN, BCTYMAIOLIMX B ACHCTBHE B pa3Hble CPOKU U C
pa3HO¥ MHTEHCHUBHOCTHIO. ClenoBaTebHO, MPUHLMII TeTEPOXPOHU3-
Ma pacrpoOCTpaHseTCsd Ha pa3BUTHE BHYTPUKIIETOUHBIX OMOCHHTETH-
YEeCKHX MPOLIECCOB, Ha MOJIEKYJIIPHBIE B3aHMOOTHOLLEHMUSI.

Crenytouinii KOMIIOHEHT CUCTEMbI CBEPTHIBAHMST KPOBU — TeMapHH,
caMblil MOLLIHBIH OUOJIOTMYECKUIH aHTUKOATYJISIHT, — TIOSIBJISIETCS] B KPOBU
Ha 23 — 24-1 Henene, TOYTH Ha YPOBHE COJEPXKAHUS €r0 ¥ B3pOCIIOTO.
Yepe3 Mecsll er0 KOHLIEHTpalus yasanBaercs. CTOIb BBICOKAs! KOHLEH-
TpalMs renapyHa y 1uiona, ObITh MOXET, OOBSCHSETCS TeEM, YTO B 3TOT
MEPUON Pa3BUTHSI B KPOBM MOSBISIIOTCS U IPYTHE MYKOIIOJIHUCAXapUIbl,
KOTOpbI€ CYLUECTBYIOILIMMH METOOWKaMHU He oTand e peHIMPOBLIBAIOT-
cs. CrnexyeT yYMTBIBATh, YTO TeMapuH — He TONBKO CAMBIA MOIIHBIMN
OHOJIOrMyecKHit aHTUKOAryJIsIHT, HO U OJHOBPEMEHHO OH 00J1afaeT aH-
TUBOCTIAIUTENIbHBIM, aHTUTUCTAMUHHBIM U aHTUTHAITYPOHUIA3HbIM Aeii-
CTBHUEM, MOBBILLIAET YCTOWYUBOCTH K THITOKCHU, CITOCOOCTBYET MOAIEP-
XXAaHUI0 HODMJIBHOM NMPOHULIAEMOCTU COCYOUCTOM CTEHKH, HEHCTBYET
KaK XMpPOMPOCBETSIIOLICE BELECTBO, YCWIMBAaeT (HaroluuTo3 U MAHO-
uUTO3. BO3MOXHO, YTO MHTEHCUBHAS €ro TIPOXYKIIMA Ha 3TOM 3Tare
Pa3BUTHA CBSI3aHA C LIIUPOKUM CTIEKTPOM IECTBUS.

U3 mwmpoxoro criextpa AeHCTBUSA rerapyuHa CleayeT BhUIEIUTD €ro
CNIOCOOHOCTD MOBBIIATh YCTOMYHMBOCTh OPFaHU3Ma K THIIOKCHU. Bo3-
MOXHO, 4TO OMOJIOTMYECKass 3HAUUMOCTh BBICOKOTO CONEpPKaHHUS Te-
NapyvHa B KPOBHM IUTOMA 3aK/II04YAeTCS MMEHHO B MTOBBIIUCHUH YCTOHYM~
BOCTU K HENOCTATOYHOH OKCHIeHalluM, KoTopasi HabmomaeTcsl B Iie-
pUOd BHYTPUYTPOOHOTO pPa3BUTHS.

Kak x¢ (PyHKUHOHUpPYET CHCTEMAa B LIEJTOM, KOLJA €€ 3JIEMEHTHI
TIOABJISAIOTCSL B pa3Hble CPOKM U C pa3HO MHTEHCUBHOCTBHIO? OTBET Ha
3TOT BOMPOC MOXET JaTh ONpPeAeeHUE O0LEero HHTErPAJIbHOIO MoKa-
3aTend — CKOPOCTU CBEPTHIBAHUS.

CdopmupoBaHme cryctka HacTymaeT Ha 21 — 22-i1 Heflesie BHYTPH-
yTpoOHOM XU3HH. YTO Kacaercs CKOPOCTH CBEPTHIBAHHA, TO BPEMSA
peKaiblIM(PUKALMH, T.€. KOAryIsLIMOHHOW CIIOCOOHOCTU KpPOBM, Ha
24-it Henene paBHO 80 ceKyHAaM, YTO IPUMEPHO COOTBETCTBYET HOp-
M€ B3pOCJIOTO OpraHM3Ma. B naibHeillieM BpeMsi peKaabLuPUKaly
MOJABEPraeTcs JUIIb HEOONbIINM KOJIEOaHUAM.
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Htak, Ha 24-if Hemene BHYTPHUYTPOOHOM XM3HH, KOTIAa KOHLIEHT-
pallMs TIPOKOAryJsasHTOB Kosebiercs B npegenax 20 — 60 %, ckopocTb
CBEPTBHIBAHUS KPOBHM HAXOAUTCS NMPUMEPHO Ha YPOBHE 3peENIOi CHUCTe-
Mbl. HecMoTps Ha 3T0, pa3BUTHE CHUCTEMBI MPOAOIKAETCS: OMOCUHTE-
TUYECKHE MMpoliecchl ycwiuBaloTcs. Hano nosarare, 4T0 JajbHEHLIee
pPa3BHUTHE B 3HAYUTEJILHOH MepE CBSI3aHO C CO3aHMEM PE3ePBHBIX BO3-
MOXHOCTeM, MHaye roBopsl, OCYIIECTBIEHHEM TMpHHLMIA H3OBITOU-
HOCTH, T.€. NOBBIIEHHEM OMOJIOTMYECKONH HAMEXHOCTH (PHUINOJIOTH-
YECKOMN CUCTEMBEI.

OIHOBpeMEHHO ¢ U3YYEHHEM IIPOLIECCOB FEeMOKOAryIsauuy y Mio-
J1a MCCJIENOBAIMCH T€ Xe NPOLIECCH Y MaTepH. Takoe cOMocTaBieHUE
¢ 60JIbLIONH MOCTOBEPHOCTBLIO MOKA3aJ0 OTCYTCTBME Kakoit-nubo 3a-
BHUCUMOCTH KOHUEHTpauuu ¢ubpHHoreHa, ¢pakropa V, npotpoMOn-
Ha Y rernapyHa B KPOBM IUIOAA OT UX KOHLIEHTPAallMHU B KDOBH MAaTEePH.

MoJieKynbl yKa3aHHBIX BhIle (aKTOPOB He MPOXONST 4yepe3 TUla-
LICHTY, ¥ ITO3TOMY MX YPOBEHb, KaK Mbl XK€ YKa3blBald, OGYCIIOBIEH
CTPYKTYPHOH M (DYHKIMOHAIBHOU 3pPENOCTbIO MapeHXUMbI, TOTOBHO-
c1b10 cuctembl IHK — PHK u ¢pepMeHTaTUBHBIX IPYTIIT K GHOCUHTE3Y.
Kak 6nuto mokasaHo E.B. KpaBkoboit (1954), ¢ 5-it Hemein mnedyeHb
HayMHaeT GYHKIMOHUPOBATh KaK KPOBETBOPHLIN opraH. JIMLIb K KOH-
uy ITl Mecana 3aknagpiBaeTCss KOCTHBIN MO3r, 1O MEpe pa3BUTUS KO-
TOPOro (PyHKIINsI KPOBETBOPEHHS B ITeYeHU HAUMHAET yracaTs. Jo 20-i
HeIleJIM OCHOBHBIM KPOBETBOPHEIM OpPraHOM SIBJIAeTCA TedeHb. [Tocne
HaCTYIUIEHHSI 3TOTO CPOKAa B €€ CTPYKTYp€ HaYMHAET YCIIEHIHO Pa3BU-
BaThCsl MapeHXUMa, KoTopas 10 3TOro 3aHUMaJla He3HAYMTEIbHOE MECTO.
Co cpokKaMH CTPYKTYPHOW TepecTpofKy MeyeHW CoBmnanaeT (GpopMu-
pOBaHHE CHUCTEMBI CBEPTHIBAHHA KPOBU.

Pe6eHoK poxkmaeTcsi ¢ onpeneeHHbIM YPOBHEM HAIeXHOCTH (H-
3pojiorndyeckoil cucrembl. KoHueHTpauuss GakTopoB B NEpBble THU
[IOCJIe poXIeHus Konebercd B nipenenax 30 — 60 % oT ux cogepXaHust
y B3pPOCJIOro YeJIOBEKa, 33 HCKITIOUeHMEM KoHIeHTpatmy daktopa VIII,
WIK aHTUTeMOMITMYECKOTO TI06yIuHa. OToro ¢akKTopa, 1o Jaurepa-
TYPHBIM TAaHHBIM, B 1-if IEHb XXU3HU COOEPXUTCS CTOIBKO X€e, CKOJb-
KO Y B3pocJioro 4yenoBeka. Kak ciemyeTt U3 Ha3BaHMsI, OTCYTCTBHE daK-
topa VIII obycioriauBaer nosisneHne reMmopuwinu. [To-BunuMomy, B
CUIY 0COOO0H BaXXHOCTY 3TOTO (hakTOopa B reMOKOATyIsSIiiMU 3BOJIIOLIK-
OHHO CJIOXHWJIOCH TaK, YTO YK€ TIPU POXICHUM €ro CONCPXMUTCA MaK-
CUMAaJIBHOE KOJHUYECTBO.

TaxuM 06pa3oM, HaleXXHOCTb OBHOOTMIECKOH CUCTEMbl MAKCUMAaJIb-
HO IOBBIIIAETCS MMEHHO B TOM 3BeHE, KOTOpOoe Ha JaHHOM 3Talle
Pa3BUTHS SIBISETCS HAuOOJiee BaXHBIM. JTO HE 3HAYUT, YTO OCTalb-
HBIE€ 3BeHb CUCTEMBI WM IPYTHE CUCTEMbI He pa3BUBatoTCs. Peub HaeT
0 TOM, YTO Ha OTAENBbHBIX 3TalaxXx OHTOTeHe3a TO WM APYroe 3BEHO
npuobpeTaeT pelualoniee 3HayeHUe. bosee Toro, UMEHHO B 3TOT IIEPU-
O UMEIOTCS ONTHUMAJIbHBIE YCJTOBUSA JUISL PasBUTHS U IIPOYHOIO 3a-
KpeIUIEHUs] UMEHHO 3TOM, a He ApYroil QYHKIIWY.
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B TedyeHue 1-ro ¥ 2-ro roga XU3HU AeTei KOHIIEHTpalUsa NpoKoa-
TYJISHTOB ¥ aHTUKOATYJISTHTOB NPOAOJKAET MOBBILIATECHA. 32 3TOT CPOK
KOHLIEHTpalus (akTopoB MnoBbllIaeTcsl B 2— 3 pasa. Mexny TeM Ha
7-# OeHb TMocjie POXIEHHUS CKOPOCTh CBEPTHIBAaHUS KPOBM TaKas Xe,
KaK y B3pOCJIOTO.

HabnonaeMoe sBiaeHHe MBI TpaKTyeM KakK JajlbHeiflllee MMOBBILLE-
HHE HaIeXXHOCTH BUoIornyecKoi cucteMsl. Takoe pe3koe TTOBBILICHHE
KOHLICHTpaUWU (PaKTOpoOB CBEPTLIBAHHMS MU AHTUCBEPTHIBAHUS B JaH-
HBIY NepUo XU3HH peOeHKa, BEpOATHO, CB3aHO C HAYAJIOM €ro XOX-
neHusi. C 3TOro BpeMeHM AWAIa3oH AesTeIbHOCTH pebeHKa OUYeHb pac-
LIUpSIETCSt U, CJIEIOBATEILHO, BO3pacTaeT YyIpo3a OpraHUu3My, B CBSI3U
C YeM U BO3HHKAET HOBbIH YPOBEHb 3aLUMTHOTO MpolIecca.

Ilocne oKOHYaHHUSA NMEPUONA MHTEHCUBHBIX SHOIOKPHHHBIX U QYHK-
LUMOHATBHBIX IEPECTPOEK B MOAPOCTKOBOM BO3pacTe, OTPAXAIOWMXCSI
TaKoKe Ha Ipolieccax CBEPTHIBAHUS KPOBU, HACTYIIAeT OTHOCHUTE/IbHAS
cTabWin3aumsi, KOTopasi ponoKaeTcsl BIUTOTh 10 50— 60 net. Hauu-
Hasl C 3TOTO BO3pacTa B HEATEJILHOCTH CUCTEMBI CBEPThIBAHHUS KPOBHU
HACTYTAIOT 3aMETHbIE U3MEHEHUS, KOTOpble MBI MOTJIM OBl XapakTe-
PU30BaTh KaK Hayajo HapylleHWs HAZeXHOCTH (OU3MOIOTHYECKOM
cucteMbr. C 50 — 60 neT conepxanne pubprUHOreHa B KPOBU IOBBILLIA~
ercsi, U K 70 rogaM ero KOHLIEHTpaUMsl YBEeTHMUYMBaeTcsl Oosiee 4eM B
1/2 pa3a ¥ m10X0OWT B cpeaHeM 1o 575 mr %. OmHako HapacTaHHE KOH-
ueHTpauny GuOpUHOTeHAa MPOAOJDKAETCS NaNbIIE U BCKOPE HOCTUTAET
650 Mr %, yIep:XuUBasCh Ha 3TOM ypoBHe BIU1IOTH o 100 neT u B 60J1ce
crapiieM Boapacte (H. H. Kumumnze, H. H. Ixapaxutmsunu, M. B. Top-
ous, 1963).

C 50 et HauMHaeTCsd HEYKJIOHHOE [OBBIIIEHHE KOHIIEHTPAUWH
¢axktopa VIII — aHTHUreMOoduMINYeCKOTO TIOOYIHMHA, CIIOCOOCTBYIO-
1ero reMokoaryiasiuud. Ha 3ToM 3Tamne OHTOreHe3a MOBBILIEHUE
KOoHLeHTpauuu dakropa VIII ctaHOBUTCA SIBJIEHHEM OTPULIATENIBHEBIM,
TaK KaK OH CIIOCOOCTBYeT YCKOPEHHI0 reMoKoaryiassuuu. ITporpoM-
OMH 3aMeTHBIM U3MEHEHUAM He MoABepraeTcs, a KOHUEHTpaLus dhak-
TopoB V u VIII B nosoBUHE CiIy4yaeB MOBBIIIAECTCSI U B IIOJIOBUHE
CHUXAETCH.

VY 3HaYUTETBHOH YacTH TTOXMIBIX JIIONE U CTapUKOB (UOPUHO-
JIUTHYECKAasd aKTUBHOCTb MOBbINIaeTCs. Bo3pacraeTr TakKe comepxka-
HUe renapuHa. OZHaKo KOHLEHTpalLusi €ro KogdakTropa — aHTU-
TpoMOuHa Il — pe3ko CHUXaeTcsl. YMeHbIIAeTCs TaKkKe KOHIIEHTpa-
uus aHTuTpoMOKHa I11. AHanM3 HaCTYTIMBIUMX U3MEHEHU CBUIETENb-
CTBYET O HAJIMYUHW TUTIEPKOATYJISLIUH.

TaxuM o00pa3oM, NpOUCXOOUT SIBHOE HapyllleHHMe HaJeXHOCTHU
dusuonoruyeckoit cucremsl. OTYETIMBO YCHIMBAETCSI CIIOCOOHOCTH
KPOBHM CBEPTHIBATHCS, UTO CYXKAET XU3HCHHBIE IPaHULbI (PU3UOIOTH-
YECKON CUCTEMBL.

CoCTosiHUE TUTIEpKOATyJISLIMK B MOXWIOM M CTapyecKOM BO3pa-
CTe, HAINYHKE TOBBIIEHHON (PUOPUHOIUTUYECKOW aKTUBHOCTH, YTO,
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MO-BUOUMOMY, SIBIISIETCS] OTBETHOM 3alIUTHON peakUUCH Ha MOSIBUB-
uiicsa B opraHu3Me (pUOPHH, BHICOKAsi KOHLIEHTPALMS rernapuHa, He-
JOCTaTOMHO AaKTUBHOTO BBMIY HU3KOH KOHILEHTPALMM ero KogakKTo-
pa, JalT OCHOBaHUE MIPEAIOJIararth, YTO Y 3THX BO3PacTHEIX DY B
opraHusMe mossiseTcs GUOpUH, T.e. UMeEeT MeCcTO 06pa3oBaHUe MUK-
pOTPOMOOB, BBI3bIBAIOLIMX MOOWIN3ALMIO 3aLUTHBIX TTPOLIECCOB. BTO-
MYy CIIOCOOCTBYIOT U3MEHEHHAas COCYIUCTast CTEeHKa M TeMOIUHaMM-
YeCKHe HapylUeHHUs], TOBOJBHO YaCTO BCTPEYAIOIHUECS Y 3TUX BO3pacT-
HBIX TPYIIIL.

OO6pa3oBaBLIMeCS MHKPOTPOMOBI HEMEUIEHHO JIM3UPYIOTCH, YeEM
NpexyTipexXxaaeTcs UX HapacTaHWe U BOSHMKHOBEHHE BHYTPHUCOCYIH-
ctoro TpoM6a. BMecTe ¢ TeM HelpepbIBHOE 00pa30BaHue MUKPOTPOM-
0O0B, XOTA 1 JIN3UPYIOLIUXCS, MPENATCTBYET HOPMATbHOMY TUPPYHIU-
POBaHHUIO KUCJIOPOHA Yepe3 KaTWJUIIPHYIO CTEHKY U IIPUBOJUT K CTap-
yeckor runokceMuu. IlocaenHsas, B CBOIO o4yepelb, KaK IMOKA3aHO B
Haluei jabopaTopuu, criocobcTryeT TpoMOoobpasoBaHuio. Kpome toro,
HaI0 Y4YeCThb, YTO B MOXWIOM W CTapYeCKOM BO3pacte Ipeobnanator
SIBJICHUSI TIOBBILLIEHHOH pEaKTUBHOCTY CHMIIATUYECKON HEpPBHOM CH-
ctrembl (H.H.I'pamenkos, I'. H. Kaccunb, 1964).

Tloka mommepXx¥BaeTcsi TMHAMHUYECKOE PABHOBECHE MEXIY MTPOKO-
aryJisiHTaMM ¥ OMOJIOTMYECKMMH aHTHKOATYJISTHTAMU, a TAKKE MEXIY
WHTEHCUBHOCTHIO TPOMOOOOpa3oBaHus ¥ GuOpUHOIMU3OM TIpH J0CTa-
TOYHOHU J2aOWILHOCTH PETYJSITOPHBIX MEXaHU3MOB, BO3HHKHOBEHHUE
CEPbE3HBIX TPOMOOIMOOMMYECKHX OCTOXHEHUH MpenoTBpalliacTcs.
HapyieHue HaaeXHOCTH CUCTEMBI CBEPTBIBAHMUS KPOBH, B YeM 00JIb-
LIYIO POJib UTPAIOT CHUXEHHE JTaOWIBHOCTH PEryIssTOPHbIX MeXaHU3-
MOB M TOPMOXEHKME BOCCTAHOBUTENBHBIX MIPOLIECCOB, MIPUBOAUT K HEO-
OpaTUMBIM SBJIEHUSM M BO3HUKHOBEHHUIO BHYTPHCOCYIHUCTOIO TPOM-
6033, 4yTO YacTo HabIIOmaeTCs Y JIMIL CTAPIIMX BO3PACTOB.

BaxkHbIM CBOMCTBOM GHOJIOTHYECKON CUCTEMHI SIBJIIETCS €€ CITOCco0-~
HOCTb K CaMOOpraHH3allM’, K aKTHBHOMY TIOMCKY YCTONYHMBOIO COCTOS -
HHsl, TIOJYYUBILETO Ha3BaHUE MPUHLMNA YIbTPAYCTOHYUBOCTH.

CucreMa cBepThIBAHHMS KPOBH, KaK U Jiobas npyras (pHU3UOIOIH-
yecKasl CUCTeMa OpPraHu3Ma, HaxoOUTCS B COCTOSHHUU HEIPEepPbIBHOTO
KoJiebanusa. KoneGaHug NpoHUCXOAsST BOKPYT TaK Ha3bIBaeMOi HOPMBI.
KonebaHus kak B npegenax (pU3HOIOTMYECKON IpaHULIBI MPUMEPHO
+10% oT HOpMBI, TaK U BHE €€ PEryIATOPHBIMH MEXaHU3MaMH BO3-
BpalaoTcs B GU3HOIOIHYECKYIO 30HY €O CTpeMileHHeM K HopMe. Co-
BEPILUEHCTBO M OBLICTPOTA BO3BpaTa CBUIETEIBCTBYIOT O BBICOKOM Ha-
JEeXHOCTH CHCTEMBI, UTO CBOMCTBEHHO MOJIOTOMY Bo3pacty. C Bo3pac-
TOM B CWIY TOBBILIEHUSI WHEPTHOCTU PETYAATOPHOTO MEXaHU3Ma U
caMoro cybcTpara 3aMeiIeTcs BO3BpaT B (PU3UOIOTHYECKYIO 30HY WX
HaCTyIaeT JIUTEIbHAast 33IEpXKa, YTO CBUAETENBCTBYET O HAPYLUEHUH
HaIeXHOCTH PU3HONIOTHYECKOH cHUCTEMBI. TeM caMBbIM CO30al0TCS yC-
JIOBMSL JUISI BO3HMKHOBEHMS NaTOJOTMU — TPOMOO30B WIH reMOpparu-
YECKUX JUATE30B.
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OnHuM M3 cnocob6oB, KOTOPBIM 0OECTEYNBAETCS HAIEXHOCTb
OHOJIOTHYECKOH CHUCTEMBI, SABISETCS OyOJIMPOBAHUE WIHA PE3EPBUPO-
BaHUeE.

Ilo xody 3KcHepMMEHTOB, NPOBOIMMBIX B Hailleit nmabopartopuw,
MBI OOpaTWIM BHUMAaHHME Ha TO OOCTOSATENBCTBO, YTO MOCTIE NpedbiBa-
HUS XXKMBOTHOTO M Y€JIOBEKA B OapoKaMepe WIHM ITOcAe MBIIIEYHOU nesi-
TENBHOCTH, T.€. B CIYYasiX, KOTAa HMEET MECTO FHITOKCEMMS, Habiio-
HaeTcsl pe3KO BhIPAXKEHHBIA TPOMOOLIMTO3, HA3BaHHBIM HaMU MUOTEH-~
HBIM TpoMOOLIMTO30M. ECTECTBEHHO BO3HMK BOITPOC: UMEET JIU HaOII0-
JlaeMo€ HaMHM SIBJIEHUE TPOMOOUNTO3a HUIMONOrHYECKUH CMBICT WIH
OHO MOBOYHBIH pe3yJIbTaT KPOBOPACIIPEACTUTEIBHBIX M KPOBETBOPHBIX
MpOLIeCCOB?

o mocneIHux et Oblia U3BeCTHA eAMHCTBEHHAsT (PYHKIKS TPOM~
OOLIMTOB — WX Y4acCTHE B reMOKOAaryjJsiiud. Mbl ZIOTIYCTHIIH BO3MOX-~
HOCTb yYyacTHsl TPOMOOUNTOB B AbIXaHUK. [JIg MpOBEPKM 3TOTO JOIY-
LIeHUs] ObIT NpOU3BENEH CIEKTPAIbHbIA aHatu3. st TpoMOOLUUTOB
XapaKTePHBIMU OKa3aJIMCh TPH MOJIOCH MAKCUMAaIBHOIO [TOMIOLUEHHUS,
[PUXONSIIHECA Ha IUTHHY BONMHB 220 — 230, 255 —265u1412—415 A,
ITocnenHue NoONOCH NOMIOLIEHNS Y TPOMOOLUUTOB YesIoBeKa COBIIana-
10T C TAKOBBIMHM Y ObIKA M JIOWIANH. DTO OOCTOATENBCTBO MPEACTABISET
3HAYUTENbHBIH MHTEpEC, TaK KaK YKa3aHHEBIE ITOJIOCH! TOIJIOILIEHMS
XapaKTepHBI VIS AbIXaTeIbHBIX (PepMEHTOB, TUITMUHBI AJ11 TPOMOOLIH-
TOB ¥ Y OCTAJIbHBIX KJIETOYHBIX 3JIEMEHTOB KPOBHA HE 0OHapyXUBAaIOTCS.
Tak KakK 3KCTpaKThl IUTAaCTMHOK, KakK rnokaszanu [oyyep u Kayanoru
(1957), OKHCHAIOT BOCCTAHOBMEHHBI TMAPOCYTbGOUTOM LIMUTOXPOM
MJIEKOITUTAIOIIMX, TO HAJIO T0J1araTh, YTO OHM SIBJISIIOTCS. AKTUBAaTOpa-
MM IBIXaTeNbHBIX (PEPMEHTATUBHBIX TPYTIT U IPYTII CUCTEMBI JUTMIPO-
TeHa3, YeM CIIOCOOCTBYIOT 6oJiee IHEPTUYHOM YTUIM3ALMM KHUCI0PO-
Ja, YTO CTOJIb BEXHO B YCJIOBUSIX TUIIOKCHH.

Ho TpoMOOLIMTHI, BUIMMO, UrPaloT M Hojiee aKTUBHYIO POJIb B JIbI-
xaHuM. ITomobHoe MHEHME Yy HAC CIIOXIWIOCH B Pe3YJIbTaTe KAYECTBEH-
HOTO aHAIK3a TPOMGOIIMTOB Ha COMEpXaHHe aKIIETITOPOB KUCIOpOa.
Kax M3BeCTHO, B XXHBOTHOM MHPE UMEETCS TPH aKlLeNTopa KHCIOpO-
Jla: BaHAIUM, Mellb Y XeJe30. DTO AaeT OCHOBAHUE TTONIaraTh, 4T0 TPOM-
OOLIUTEI TOMUMO aKTUBUPOBAHUS IbIXaTeNBHBIX (hepMEHTATHBHBIX TPYIITI
MMPUHUMAIOT aKTUBHOE YYacTHe B TPAHCIOPTE Ta30B. TakKuUM 00pa3oM,
NapalelbHO C OCHOBHOM 3DUTPOLUMUTAPHON CHUCTEMOM CYLUECTBYET
BTOpasi, MOXeET ObITb, HE CTOJIb BaXHAas, HO OyONMUpYIOILasi, pe3cpB-
Has cUcTeMa.

B nocnenHue roosl B aMepUKaHCKOM U COBETCKOM MeYaTH ImyOiuKy-
I0TCSI IAHHBIE O TOM, YTO B 3PUTPOLIMTaX UMEIOTCS Bce TpoMOouuTap-
Hble GaKTOPEI CBEPTHIBAHMS, KOTOPbIE OCBOOOXAAIOTCS IIPY pa3pylue-
HHU 3PUTPOLIMTOB M MPHHHMMAIOT yJacTUe B reMokoaryiasuuu. bosnee
TOTO, OKA3aJI0Ch, YTO JIEMKOLIMTBI TAKXKE SIBISIIOTCSI HOCUTENAMHU dak-
TOPOB CBEPTHIBaHHS. TaK BHIsABIAETCS NyOIUPYIOILAs POJIb 3PUTPOLIU -
TOB B NPOLIECCAX TEMOKOATYJISIIUH.
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HM3noxeHHbIE MaTepHaTbl MO3BONSIIOT CHOPMYTUPOBATH CIACIYIOIINE
MPUHLMITEL HAIEXKHOCTH OHOJI0THYEeCKOH CUCTEMBI: BO-TIEPBBIX, IIPHH-
UM U3OBITOYHOCTH 3JIEMEHTOB YTIPABJIEHMsSI M TIPOTEKAOLLETO TPo-
LIECCA; BO-BTODbLIX, MPUHLMIT AYOJIMPOBAaHUSA WM B3aMMO3aMEHSAEMO-
CTH, 3JIEMEHTOB DEryJMpOBaHHUS U MpOILEcCa; B-TPETbUX, NMPHUHLIHUII
COBEPIUIEHHOTO U OBICTPOTO BO3BpaTa K COCTOSSHHIO OTHOCHUTEJILHOIO
MOCTOSIHCTBA; HAaKOHEL, B-YETBEPTHIX, MPUHLMAIN IUHAMUYHOCTH
B3aUMOIENCTBUS 3BEHLEB CAMOM CUCTEMBI.

WTak, noa HaneXXHOCTbIO (DH3UONOTUYECKOH CUCTEMBI Mbl [TOHHU-
MaeM TaKOil YpOBEHb PEryJiMpoBaHUS ¥ TaKO€ COOTHOILIEHHUE 3JIe-
MEHTOB CaMOTO Ipoliecca, Koraa obecneynBaeTCst ONTUMANIBHBIN XOIO
Mpolecca ¢ pe3epBHLIMH BO3MOXHOCTSIMH, C B3aHMO3aMEHSIEMOCTBIO
3BEHDBEB, C OBICTPHIM BO3BPAaTOM K MCXONHOMY COCTOSIHHUIO, C JOCTa-
TOYHOM JIAOUIBHOCTBIO UIIM TUIACTUYHOCTDBIO, TApAaHTUPYIOLIeH ObICT-
poe NMPUCIIOCO0JIeHHE U NEPECTPONKHU.

WccnenoBanue pa3BUTHA (DHU3HOJOTMYECKON CHUCTEMBI C IEPBBIX
Helenb 3MOpHOreHe3a U 10 IinyooKol CTapOoCTH Jaj0 HaM BO3MOX-
HOCTh BBISIBUTh OCHOBHbBIE 3aKOHOMEPHOCTU Pa3BUTUS U QYHKUMOHM-
poBaHus GU3HOJIOrHYECKOM CHCTEMBI Ha Pa3HBIX 3Tarax XU3HU 4eJI0-
BeKa. Hauim naHHEbIe BHIABWIN POJIb M 3HaYEHUE HAIeXHOCTH OMOJIO-
THYECKOM CHUCTEMBbl KaK OCHOBH Pa3BUTHUS.

Mapkocan A.A. PasButue 4esnoBeka
HageXHOCTh OHOJIOTHYECKON CUCTEMBI //
OcHoBbl MOPGHOIOTHH H GHU3HONOIHH Opra-
HM3Ma JeTeit U noapoctkoe / [loa. pen.
A.A.MapkocsHa. — M., 1961. — C. 5—41.



Pa3zgen 2. OPTAHU3M N CPEJA

3.TENIbMPENX
OBMEH 3HEPI'A Y PEBEHKA

I. POJIb TEILIOOBPA3OBAHHA B OBMEHE BEIIECTB

Temno — noOousblif MPOAYKT, a HE HeJb 00MEHAa BEIECTB

Yt06Bl MpaBHIBHO MOHATH YCJIOBHSI OOMEHa 3HEPINMH y peOeHKa,
HeobOxoamMo ysicHUTh cebe posip 0Opa3oBaHUsI TeIljla B OpraHU3MeE.
O06paszoBaHHue Tenjga He ABJNSEeTCH HENbIO NeATeNb-
HOCTH KJE€TKM, a OOMEH BeIIeCTB CIYXHT CKopee
AN TONOEPXAHUS XU3HEHHOrO MpPOIl€CCa; KIeTKa Xu-
BeT Mpeobpa3oBaHMEM MOTEHLUMAIBbHON 3HEpPrHH, MPUYEM TEIUIoTa
ABJISeTCS TTOOOYHBIM MPOAYKTOM M KOHEYHBIM COCTOSIHMEM IIpeBpa-
meHus1 3Heprun. OnHOM JOCTABKOM TEIUTa KJIeTKa He MOXET XHUTb. JTOT
Ype3BbBIYAaiHO BaXKHBIN Ul MOHMMaHUS TIPOLIECCOB OOMEHa 3HEpPruu
(haxT cnemyeT ¢ HaCTOWYUBOCTBIO MIOMUEPKHYTh, H IIOTOMY MBI CYHATA-
€M YMECTHBIM 31eCh MPUBECTH Takke Mbicad Hoopaena (Noorden)
[0 3TOMY BOIIpOCY, CPOPMYIUPOBAHHBIE UM OYE€Hb SCHO: «’KM3Hb,
NMoAIepXHUBaeMas B KJIETKE OKMCJIEHHEM, KOTOPOE COINPOBOXIAETCS
pa3BUTHEM TEIUIA, HE MOXET NMOJAEPXUBATLCS TEIUIOTOM, 00pa3oBaH-
HOM OpYTMMH KJIETKaMHM WIM JOCTaBNeHHOU M3BHe. I COXpaHeHHUs
HOPMAaJIbHBIX (QYHKUUN HEOOXOAMM M3BECTHBIH XMMUYECKHI OOMEH;
00pa3oBaHMe Terwia ABJISETCS MOOOYHBIM, HO HE TJIABHBIM ITPOLIECCOM.
OOBIYHO HE TIOTEPA TeTUIA PETYJIUPYET B KaueCTBE MEPBHYHOTO (HaKTo-
pa TersioobpasoBaHHe, a HA0DOPOT, TTOTEPS TEIUIa IPUHOPABINBACTCS
K 00pa3oBaHUIO TeIlla, U3MEHSIOIEMYCS B 3aBUCUMOCTH OT JEATENb-
HOCTH OpPraHoB». TO Xe caMoe B CYII[HOCTM O3Ha4yaeT YTBEPXICHUE
PyoHepa (Rubner), 4To TpaThl 3HEPrdH, MOTpebITEMON OpPraHu3-
MOM B COCTOSTHHUM TTOKOS, TSI MBILLIEYHON pabOThl H [T IlepepaboTKM
MULUIHA, COYETAIOTCA YHCTO KOJIHMYECTBEHHO (T.€. TOJIBKO CYMMHPYIOT-
cs1). Tertnota, ocBoboxaaeMasi IpH paboTe M BO BpeMs ITHILEBAPEHUS,
HE MOXET 3aMellaTh M cOeperaTh 3Hepruio, HeoOXOIUMYIO JUIS MO-
TpeOHOCTEel OCHOBHOTO OOMEHA.

KosuecTBo TETUIOTH, 00pa3yeMoil B mpollecce KU3HeIeATENbHO-
CTH, NOCTENEHHO OCBOOOXIAETC, COOTBETCTBEHHO COBEPILAIOLIEMY-
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CS1 C U3BECTHOM INMOCTENEHHOCTBIO PACUIETUIEHUIO MTUIIEBEIX BELIECTB.
B ocoGeHHOCTH 60MBIINE MOJIEKYNIBI OEJIKOB U XXHUPOB TIPU CBOEM pac-
LUEIJIEHMH TIPOXOASIT psAl MHTEPMEAHUAPHBIX, IPOMEXYTOUHBIX CTYy-
MeHeH, oKa He IOCTUTHYT KOHEUHO CBoeil ¢opMel. BeeacTsue aroro
CKpBITasi B HUX 3Heprusi He ocBoboXaaeTcs cpa3y, B OIUH ITpUEM, a
CO37a€eTCs UTNTEILHBIHA, YMEPEHHBIN B CBOEM IBVDKCHHUH ITOTOK 3HEP-
rvv. I1py nonoGHOM, JOBONBHO paBHOMEPHO MPOAYKUHH TEIUIOTHI
B CBA3M C OCTAIOIIAMMUCS ONMHAKOBBLIMM BO3MOXHOCTSIMM OTTOKA €€
BO3HUKAET ONpeAcieHHas CTelieHb HarpeBaHus Opranmama. TakuM 06-
pa3oM, Yy TEIUIOKPOBHOIO XMUBOTHOrO TeMrepaTypa Teja TpeiacTaB-
JIAeTCS KakK fABJIEHUE BTOPUYHOE, KaK CNeICTBUE JaAHHON UHTEHCUB-
HOCTH XU3HH. Tak KakK yCTaHaBJIMBAIOLIAACS TPH 3TOM TeMIlepaTypa
TeJIa CO3JacT, II0-BUAUMOMY, ONITUMAJIbHBIE YCIIOBUS AJIS1 XXU3HEOEHA -
TEJIBHOCTH, TO 3TO COCTOSHHUE MOANEPXKUBAETCSI CTOMKO MYTEM pery-
JIIUMH, BBUAY TOTO YTO CJIOXHBIE BRICHIKE QYHKIIUHN OPTaHOB TEIUIO-
KPOBHOTO XHABOTHOIO MPEAII0JaraloT Kak HeOOXOAUMOE YCIOBHUE IO~
CTOSTHCTBO TEMIIEpPATypHI.

Perynauus temaa

OpraHu3M pacrnojiaraer Ijis MoAnepPXaHus MOCTOSHHOM TeMIepa-
TYPHI T€JIa, HECMOTPA Ha U3MEHEHWs BHEIUIHEN TeMNepaTyphl, pSIaOM
npucnocoGieHuit. [TocKoMbLKy 3TH MMPHUCIIOCOONIEHUS BIUSIIOT HA OT-
Iayvy Tenjaa, OHY 00bEAUHSIOTCA MOX OOIIMM Ha3BaHUEM «Q U3 U Y e-
cKas TeIUIoperyJsaiusa». YBeJIUUYeHUe WM YMeHblLIeHHe 06pa3oBa-
HUS Teruia C LeJbI0 COXpaHEHUS MOCTOSTHHOTO 0ajaHca TeraoThl Ha-
3pIBAIOT XMUM KUY e CKO i Terloperyiasauueit. UaMeHeHHsI B OTHa4Ye Tell-
Jla CBSI3aHBI C COBEPIIAIOIIMMHCS B OpraHW3Me C pa3IMYHOW UHTEH-
CUBHOCTBIO YUCTO (DU3HYECKMMHU MMPOUECCAMH, 3 UMEHHO CO CBS3BI-
BaHMEM WIM BbiIeJeHHEM Tera (MyTeM HCNapeHHs BOIBI) U OTHA-
yei Teruia (OyTeM INpOBeNEeHMs M M3NyuyeHUs B OoJiee XOJOAHYIO
OKpYXaIoIIyIo cpeny). B HaxomdineMcs B MOKOe OpraHu3Me Mcrape-
HUE BOOBI MTPAET MEHEE 3HAYUTENBHYIO POJib, TI0 MEPE Xe BO3pacTa-
HHS MBILUIEYHOI paboThl OHO Bce BoJiee BBICTYIIAET HaA MEPBHIN IaH.
N3 opraHos, o6enyxuBaomnX G U3UYECKYW TeNNIOpeTyns-
11 ¥ 10, B IEPBYIO o4Yepeab HYXKHO Ha3BaTh KOXY, KOTOpasi CO CBOUMU
MHOTOYHCJIEHHBIMH KPOBEHOCHBIMM COCYAaMH MOXeET QPYHKLHOHH-
poOBaTh KaK CMCTEMa XOJOIMILHBIX TpyOoK. McnapeHue BOIBI TAKXKe
obecrieyuBaeTcsd B GOJIbLIEH CBOEH YacTH KOXeH, rMaBHBIM 00pa3oM
NMOTOM, HO Hapsily C 3TMM, MOXET ObITh, UTPAET pOJib elle HcIape-
HUE BOAB! Yepe3 caMmy Koxy. OTaaya BOASTHOTO Mapa JIeTKMMH 3aBH-
CUT OT CTeNEeHH BEHTUISLINY (3HEePTHU IbIXaHUS), TAK KaK BbIIbIXae-
MBI BO31yX (IO KpaiiHe# Mepe, B COCTOSIHUM TIOKOSI) HAChIlIEH BO-
OSHBIMU MMapaMu. Y MOAOLOTO UHAMBUIAYYMA C €r0 XOpOUIo (PYHKLINO-
HUPYIOLIMMH, CITOCOGHBIMM K PACIIMPEHUIO COCYNaMM 4acTo JOCTa-
TOYHO CYXOM OTJAyM TEIJa, Y CTAPEIOLIEro Xe cyoheKTa HeloaaTAu-
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Bble CTEHKM COCYIOB HE IOITYCKAIT CHJIbHOIO HAMOJIHEHHUS KOXH
KPOBBIO, BCAEACTBUE YeTO PU3UYECKAsT TEPMOPETYISILIUS 30€Ch HYXK-
JlaeTcd ellle CBEPX TOro B obpa3oBaHuM rnota. KpopooOpauieHue
Giarogapsi CKOPOCTA U 3HEPTUU JBUXKEHUS KPOBHU B KOXE U JIETKMX
MOXET OBITH TTOACITOPLEM TEIUIOPETYJISLIMH.

[IpobneMa XUMHNYECKOMN TEeNMJAOPETrYyIASILUHUU MPEIACTABISI-
€T MHOro criopHoro. Ellle NomiexXuT COMHEHUIO, NPCUCXOOUT JHU Y
yeJjioBeKa TMpU XOJOOHOM BHEIIHEH TEMIIepaType YCWIEHHE OKMCIIH-
TEJILHBIX ITPOLIECCOB B KJIETKAX HCKITIOYUTEBHO C LB 00pa3oBaHUs
TEIUIa TIPU OTCYTCTBHM BUIOMMON HNESATEJILHOCTH MBILIL. ECIu 3TO U
umeeT MecTo (Py6He p), To y 4yenoBeKa OHO MIPaeT JIMIIb HE3HAYH -
TEJbHYIO pOJb. MecTaMM, B KOTOpBIX, KaK IOJIaraloT, COBEpIAETCs
TEIUIOPETYJISALIMS, CYUTAKOTCS IIOTEPEYHOIIOoCcaTasi MycKyaaTypa M
TIeYEHb, HEKOTOpPBIE ABTOPHI TIPUITUCHIBAIOT KOCBEHHOE BJUSHUE Ha
PETryASLUMIO TAKKE U IIUTOBUIHOM Xenese. ToT (akT, 4TO OPraHmaM ¢
LEJBI0 KOMITEHCALWH NMpruoeraeT K 00pa3oBaHUIO TeIUIa IyTeM MpOU3-
BOJIBHBIX ¥ HENTPOU3BOJILHBIX MBILIEYHBIX IBMXEHUH (IpoXaHUE) NpU
60OJILLIMX NOTEPSIX TeIUIa, HE MOXET BXOAUTH B y3KHE PaMKH IIOHATHA
0 XMMHYECKOW TeIIOperyJsaiuu.

BHeuwiHAas TeMmepaTtypa TOJbLKO TOraa NMpUOOpeTaeT Hero-
CPEICTBEHHOE BIMSIHME Ha OOMEH 3HEPrvM, Korma CriocOOHOCTh Oopra-
HHM3Ma K peryJIsLKM UcueprnaHa. TepMUYecKHe pa3apakeHnust MOTYT Oek-
CTBOBATb ABOSIKMM IyTeM. IIposiBistiollie CBOe neHCTBUE Yepe3 Mocpe-
CTBO KOXHBIX HEPBOB XOJIOI M TEIUIO MOOWIH3YIOT Tervioperysiiio. Ha-
MIPOTHB, KOTJa NEUCTBHUE XOJIOA ITPH Mapainde TeIUTOPeryasiiuy BeAeT K
TTIOHIDKEHMIO TEMITEPATypHl TeJia, resp. KPOBU, TO OHO TOHIDKAET OOMEH
BEILECTB, B TO BPeMS KaK TOCTABKA TeIU1a BMECTe C IMMOBHIILIEHHEM TeMITe-
paTyphl Tejla YCHWIXBAET 0OMEH BeleCTB. MHTEHCUBHOCTE OOMEHA 3HEp-
MU TIpU 3TOM M3MEHSIETCSI N0 TOMY Xe€ 3aKOHY, UTO U TpH JIMXOpaIKe.
BHeluHsist TeMriepaTypa MOXET IMPH MBILIEYHOM TTOKOE NEHCTBOBATh Ha
WHTEHCUBHOCTE OKMCIHTETBHBIX MTPOLIECCOB TONBKO OKOJIBHBIM ITyTEM, a
HMEHHO TTyTeM U3MEHEHHUSI TeMIiepaTyphl Tesa.

Y HOBOPOXIEHHOTO MY OYEHb MOJIOAOTO TPYAHOTO pe-
6eHKa BbIpabOTKa BO3MOXHOCTEH TEIUIOPETY/ISIINY €1lle BeCbMa He-
COBEpILIEHHA; TOJILKO TP CPpeOHEN TeMITEpAType OKpYXKalolleh cpenbl
OpPTraHu3M B COCTOSIHUM IOAJEPXHUBATH CBOK COOCTBEHHYIO TEIUIOTY
MOCTOSIHHO Ha HOPMaJTBbHOM YpOBHe. boJibilie Bcero y HUX ellle pa3BUTa
CITOCOOHOCTD U3MEHSTD CTETIEHb KPOBEHAMNOTHEHUS KOXH; CIIOCOOHOCTD
K BHAUMOMY OTACJIEHUIO ITOTa (TIEPCIUPALIMK) B TIEPBBIC MECSILIbI XK1 3-
HU OTCYTCTBYET; OOBIYHO He HaljiomaeTcss Taxke U pedIEKTOPHOE
JIpoXaHMe oT xoJioda (03HOD), ECTU HEe CYUTATh 3a TAKOBOE MOABIISLIO-
L[HeCS MHOTHA Y TPYAHBIX MJIANEHUEB TpM paclieieHaHUH KJIOHWYe-
CKHME CyNOpOTH HMXHEN 4emocTH. MelilleuHast paboTa, CBsA3aHHas ¢
KP U KOM, HECOMHEHHO, IOCTaBJIsIeT MEpP3HYIlleMY IpYAHOMY peOcH~-
Ky TEIUIO, XOTs He CleayeT QyMaTh, YTO 3Ta peakKllMsl, BO3HUKAIIAs
OT YyBCTBa HEYLIOBOJBbCTBUS, NIPEACTABISIET LiejiecO00pa3Hbiil pediiek-
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TOpHBIA akT. HMccienoBaHus pa3iMYHBIX aMEPUKAHCKUX aBTOPOB I10-
Kas3bIBalOT, YTO KPUK BECbMa 3HAYUTENBHO MMOBLIIIIACT OOMEH 3HEPIUU
Y HOBOPOXIEHHOTO, B CpeaHeM Ha 65 % o0MeHa B COCTOSIHHH TTOKOS
(benenukTt). MepnuH, KoukauH u Mapu (Murlin, Conklin
1 Marsh) npuHuMaloT B cpeaHeM noBbilueHre Ha 100 %, T.e. momyc-
KalT yaBoeHHe oOMeHa BO BpeMs Kpuka. HeMCTOBBIH KPUK C pacKa-
YUBAHWEM HOXKAMY MOXET TTOBLICUTH OCHOBHOM o6MeH maxe Ha 200 %.

HexHas, ToHKas KoXa pebeHKa Mpyu OXJIaXICHWHW UL B HE3Ha-
YUTENIbHOU CTENeHHW rapaHTHUPYET 3alllUTy OT MoTepH Teruia. M3Bect-
HYI0 KOMITEHCAaTOPHYIO 3allIUTY IPOTHUB TEIUIONOTEPh JAaeT OCOOBI Xa-
paKTep paclnpeieieHUsa XHpa B OpPraHU3Me MOJIOJOrO IPYAHOIO pe-
6eHKa; r1aBHasA Macca Xypa cobpaHa B NOIKOXHOM KieTdaTKe, o0pa-
3ys Kak Obl TEIUIOBOM ILIAll, B TO BpeMs KaK BHYTpPeHHHUE CKJIanbl
K¥pa HaroJjIHEHB! B MEHbLIEH CTENEHH.

Y HegoOHOMWEHHOTro pebeHKa TEIUIOPETYJIALUS ITOYTH CO-
BEPLUEHHO OTCYTCTBYeT. OH B 3TOM OTHOLIEHHH ITOXOX Ha MOMKWIO-
TEPMHUYECKUI OpraHU3M: TeMIlepaTypa €ro Tejla B 3HaYHUTENLHOH cTe-
IIEHU 3aBHCHUT OT TEMIIEPATYPbl OKPYXaIOLICH Cpelbl.

II. OCOBEHHOCTH IAETCKOTO OPTAHWU3IMA

Ecnu MB!I IoXeaeM 0XapakTepu30BaTh IETCKUN OPraHM3M I10 CpaB-
HCHUIO C OPraHM3MOM B3pOCJIOrO, TO HaM MPUIOETCS OTMETUTH TpHU
[JIaBHBIX CBOMCTBA: Majiblif 06beM (MaOCTh), POCT U MOJIOAOCTh. DTH
TPH CBOICTBA XapaKTePHU3YIOT apeHy, Ha KOTOPOM pa3blrpbIBacTCs 00~
MEH BEUIECTB pebeHKa.

o cux nop Ha nepBbIil I1aH 00OBIYHO BBIIBUTAIOT POCT: POCT pac-
CMaTpHBaIM KaK HaUOOJIBIIYI0 Harpy3Ky JeTCKOro o6MeHa BEILECTB U
CUMTAJIK €r0 MPUYMHOM BBICOKOTO (10 OTHOIIEHUIO K BeCy Tejla) 00-
MEHA SHEpruM y pebeHka. MHOTHe 0COOEHHOCTH, HabMIogaeMble y pe-
OeHKa, OOBACHSUTMCh KaK pe3yJbTaT CKIOHHOCTH K POCTY, KOTOPOMY
OTBOIIJIM TOCIIOACTRYIOIIEE MECTO B 3KOHOMHH CIUL.

MononocTh TakXe BCETAa CUMTAIACh XapaKTEPHBIM MPU3HAKOM pe-
6eHKa. A priori MPU3HABAOCh, YTO IOHBIH OPraHU3M JOXEH 00n1anaTh
60Jiee MHTEHCHBHBIM OOMEHOM BEILECTB, UeM OoJiee CTapblit OPraHU3M.
XOTS WMEIOIMNECS TI0 STOMY BOMPOCY CKYIHBIE MCCIETOBAHUS, IMO-
BUIUMOMY, ITOATBEPXAAIOT 3TO BO33pEHUE, ONHAKO AeIalaCh Ta OLIUG-
Ka, YTO CUMTAIM BIUSAHUE BO3pacTa ropasno 6onee 3HAYMUTEABHBIM,
YeM 3TO Ha CaMOM JIeJie UMEET MeCTO.

XOTS pOCT ¥ MOJIONOCTE UTPAIOT 6OJBIIYIO POJIb B IETCKOI IaTONO-
MU, ONHAKO 3HEPTETHYECKOE MX 3HAaYEeHHE HEBEJUKO I10 CPaBHEHUIO
€ TpeThbUM (PAaKTOPOM — MAJIOCThIO, 00YCIOBAUBAlOILEH NTpeobianao-
LIYI0 YacTb GU3NOJIOTHYECKMX OCOOEHHOCTEE OOMEHa JHEPTUHU Yy pe-
OeHKa, TTO3TOMY B TIEPBYIO T'OJIOBY pa3zdepeM BJIMSHHE MAJIOCTU Ha
IETCKUH OOMEH.
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PeGeHox npencranjisier co00il MaleHbKMi OpPraHu3m

IHepeemuyeckoe npasuio NOBEPXHOCMU

Hauboree BakHoe 3HaYeHHE JUTST TOHMMAaHUST OOMEHa 3HEPruK UMeeT
TOT YCTaHOBJIEHHBIH (pakT, yTOo OOMEH 3TOT IpeACTaBIsieT QYHKLKIO
noBepxHOCTU. (B 3TOM cMbICIe ynoTpebiseTcs B JalbHEHLEM TEPMHUH
«ITOBEpXHOCTHAs (PYHKIIMSA».) Benuuuna oOMeHa SHEpruu HaxXOAUTCS B
TecHeinIeil CBSI3U CO BCEMM U3MEDPSIEMBIMU B TeJle MOBEPXHOCTAMH, HO
OTHIONb He ¢ BecoM' ero. MaTeMaTHYeCKM 3TO MOXHO BBIPa3sHTh TaK:
0OMEH BEIIECTB eCTh (PYHKIIUA BTOPOIA, a HE TPETheH CTeNeHH. DTO cTa-
HOBUTCSl SICHBIM, €CJIM CPaBHUTb MEXIy OO0 OOMEHBI OPraHU3MOB
pas3IMyHON BeTMYHHLIL. [IpH CONOCTAaBIEHHH KAIOPUIHOMH IIPOIYKLIMHY Y
KPBICH M ObIKa MBI BHUIMM, YTO KOJIMYECTBA KATOPUH PA3HATCS MEXIY
co00oif He MPONOPLMOHAIBLHO pa3HMIle B Bece OO0OMX XHUBOTHBIX, a
ApUOIU3NTENIPHO MPONOPUHUOHAIFHO pa3HULIE B BEIMYMHE TMOBE P X-
HoCTe M MX Tes (Wi NOOOOHBIX MOBEPXHOCTeEM)?. DT OTHOUIEHHS CO-
XpaHSIOT 3HAaYeHUE He TOJBKO IIPU CPABHEHMM XHWBOTHLIX PA3TUYHBIX
BHIIOB, HO U B TaKOH € Mepe W MPH CPaBHEHUH MOJIOABIX ¥ B3POCIBIX
3K3EMIUIIPOB OIHOTO M TOTO X€ BUIA.

Cremymwoliee cormocrapnerdne ITu p K e (Pirquet) wutiocTpupyeT 06-
PHUCOBAaHHEIE BbILIE OTHOLIEHHUS. B KauecTBe BolpaXKeHHUsI OOMEHa B3ATO
KOJMYECTBO JOCTaBIeHHOM nmuiuu (tabm. 1).

TpeTuii cronbel MoKa3blBaeT OTHOLIEHHUE MEXIY KOMHYECTBOM O~
CTaBJIECHHOM MULIK ¥ BECOM TeNa; C YBEJIMUEHHUEM Pa3MEPOB OPraHuU3-
Ma OTHOCHUTEIbHAs NOTPeOHOCTL MACCHI Tejla B MUILLE BCE YMEHBINAET-
cs1: 1 KT TKaHeil 6biKka norsyouaer npubmuzurensHo 1/13 nmuuu, no-
TpebasieMoit 1 Kr TKaHE! KpPbiChI.

IloTpe6GHOCTL B MHULIE (resp. oOMeH 3HEPrUM) U BeC, TaKUM obpa-
30M, HE WIYT MapajiebHo. MHaye 06CTOUT NeNI0 ¢ OTHOLIEHHEM MEXITy
MOBEPXHOCTHON (PYHKIIMEH Beca ¥ MOTpeOHOCTHIO B mulie. Kax BUIHO
M3 MATOro CTOJIOIA, OTHOINEHHUE 3TO KOoeh/eTcss B OYEHb HE3HAYH-
TEJBHBIX TIpeAesiax ¥ Haubonbllasg pasHuma He nmpeBbituaer 50 %, yTo
3aCTaBASeT NPU3HATh HaJUyMe OUOJIOTMYECKUX OTHOUIEHUH MEXIY
06GMEHOM BELIECTB M MOBEPXHOCTHOM (YHKIIMEH Beca.

HecoMHeHHO, cyliecTBylolliee B U3BECTHLIX IpaHULIAX OTHOIIEHME
MEXITY MOBEPXHOCTHIO TeJla U OOMEHOM BeLIECTB OBUIO MPU3HAHO KaK
SMITMPHYECKHUI (PAKT, HO OT TEOPETUYECKOTO ODOCHOBAHHUS €ro NpH-
LIUIOCh OTKAa3aThCsl, 1 OHO OBUIO KaK YAaCTHBIM CTy4yail MOMYUHEHO ro-
pasno Gonee 0OBLEMITIOLEMY MPABUIY TTOBEPXHOCTEMH. ITO 3HEPreTH-

! Ha npaxTyKe yaule NPUXOAUTCS CPABHUBATL He MOBEPXHOCTHU TeJ, a YCJIOBHbBIE
(YHKLIMKM TTOBEPXHOCTH, HaNPUMeED MJOWAIH KBAApPaTOB, CTOPOHAMHU KOTODBIX SIBJIS-
€TCA TaK Ha3blBaeMbIH «pOCT cUlsi». — llpum. nep.

2 ABTOp BO MHOTHMX CNy4yasX MCTONb3YeT MOHATHE «BeC» M1 OOO3HAYEHUS MacChl,
YTO C COBPEMEHHOM TOYKH 3PEHHsI CYMTAETCA HEMPaBHIbHBIM
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Tabnuna 1

CyToyHoe
CyTouHoe KONHYECTBO CyTtoyHas
KONHYECTBO LK, nyiua
Bec Tena. r nenexHoe Ha [ (10 X Bec)¥? (10 x pec)?s
ec Tend, rguuu B BEC Tea. B cM? N B
«( Nema)x: Uncno « em: Ha
em «HemoB» Ha M
KT Beca Tena

Kpeica 181 58 320 148 0,392
HoopoxuneH- 2200 336 152 784 0,429
HbII peGeHOK
lecrunernnit 18400 1970 107 3230 0,610
pebeHoK
Bapocbrit 61400 3063 50 7230 0,423
YEJIOBEK
Brik 632100 15200 24 34200 0,445
HaunGonbiiee |181:632100] 58:15200 24:320 148:34200]0,392:0,610
1 HAaUMEHB-
1lIee YUCIIO
OTHOWMIEH e 1:3500 1:261 1:13,3 1:231 1:1,56

* TIMTaTe/IbHYIO LEHHOCTh NMpONyKToB [11pKe MCYHCIAET He B KATOpHAX, a B
ocoboit eannnue — B «Hemax» (Nem). Nem ecTb nutaTeNbHas LEHHOCTh | T MOJIOKa,
paBHas 2/3 xanopuu. llpum. nep.

yeckoe TipaBuiio mosepxHoctH (Flachenregel) [Te ¢ c nu H (Hoesslin),
ITdayunnep (Pfaundler)] rmacur, yTo o6MeH BelIeCTB ITPONOPLIHO-
HaJleH BeanyuHe P¥3** T.e. MOBEPXHOCTHOM (DyHKIMM MAacchl Teja.
ITonoGHEIM Xe o6pazoM U [IMpKe yXe ¢ JaBHUX MOP MMPUIEPKUBA-
€Tcsl MHEHUS 00 0o0lIlel B3aMMO3aBUCUMOCTH MEXIY ITOBEPXHOCTBIO H
O6MEHOM BeUIeCTB. Y 300pOBHIX MHANBUIYYMOB B OOILEM CYILIECTBYET
MapajuteJIU3M MEXTY YMCACHHBIMH BEIMYMHAMU MMOBEPXHOCTH M Ky-
OMYyeCKOro KOpHs M3 KBagpaTa Beca.

YT0oOb! pelInTh BONIPOC, YTO HAXOOUTCS B IPUYUHHOM CBSI3U C BHI-
COTOM OCHOBHOro 0OMeHa, BeTMYMHA JIM TIOBEPXHOCTH Teja WK KOIU-
YeCTBO ABIIANIEH MacChl TPOTOTLUIa3MEI (B cTenieHH 2/3), 6pUT0 ycTpoe-
HO Y XHMBOI'O Y€JIOBEKA UCKYCCTBEHHOE pasbeNMHEHUE TOBEPXHOCTU U
Maccel Tena; ISl AOCTWKEHHs IOCJEAHEro ¢ MOMOLUBIO PE3NHOBOTO
OMHTa NepeTATMBAIM ONHY WIM 00€ HOTM BBICOKO BBEPXY HACTOJBKO
TYTO, YTOOBI KPOBEHOCHBIE COCYIIbI OBUTH COBEPLLIEHHO CHABNEHHBI, Oa-
rogaps 4eMy 3HayMTeJIbHasg YaCTh MAacChl Tejla, UMEHHO TKaHb HOIH,
HUCKIIIOYAETCS U3 KpOBOODpallleHH, resp. U3 OOLLIeH TeTUTOTPOAYKLIVH,

** P osnagaer < P?
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MEXIY TEM KaK HepBHast YHKIIUSA KOXHU OCTAeTCS B COXpaHHOCTU. [1o-
BEPXHOCTh MEPETAHYTOW HOIU MPOMO/LKAET BOCIIPUHKMATEL BCE BHIBI
YYBCTBUTEJILHOCTU, W JEMCTBHE TEPMUUYECKUX pa3IpaxeHuil Ha oOMeH
BEILECTB NTponosokaeTcs. Eciim obMeH BellecTB eCTh (PYHKUMSA TOBEPX-
HOCTH, TO BEJIMYWHA €ro He JOJDKHA U3MEHUTHCS, HECMOTPS Ha Tepe-
TSDKKY; €CJIM XK€ OOMEH BelLECTB IIPeNCTaBIAeT (PYHKIIMIO MacChl Tena,
TO OH HOJDKEH TIOHHU3UTLCSI COOTBETCTBEHHO YMEHBILUEHHUIO KOJIMYECTBA
TKanu. Ha caMoM zeie oCHOBHOI 06MeH BO BpPeMsI ITEPEeTSOKKH ITOHIDKA~
€TCs ¥ UMEHHO ITPONOPHUOHAJILHO YMEHBILIEHUIO MacChl Tela, 4eM U
JI0Ka3aHo, 4TO (hakTOpOM, OMpPEACIAIOIINM TerU1I000pa3oBaHue, SIBJISI~
€TCs1 He MOBEpPXHOCTh Teja, a Macca Tejia B CTCIIEHHU 2/3, T.e (¥Bec? ).

Besikue naMepsieMbie B Tee MOBEPXHOCTH KMEIOT MPUHIMITHANIBHO
TaKoe Xe¢ OTHOILUeHHMEe K OOMEeHy BelUeCTB, KaK U IOBEPXHOCTb BCErO
Tesia. DTO OTHOCHTCH KaK K NOBEPXHOCTSIM, KOTOpbIE B N€HCTBUTENb~
HOCTHM MOTYT OBITb M3MEPEHBI Ha Tejie, TaK U K BeJIMYMHAM, KOTOpPBIE
TIOMYYArTCA ITyTEM BBIYMCIIeHHUA. [1pocTeiiiiyio ¢popMmy rmonoGHOM Be~
JIMYUHBI TeJIa, BEIPAXXEHHOHN B OIBYX U3MEPEHUSX, U NPEACTABISAET YMC~
7o, O3Havarollee BeC B cTeneHd 2/3. 3T1o BolpaxeHue P nexut B
OCHOBe «npaBuia nopepxHoctu» (Flachenregel), a Takke [ ayH a-
nepa. OHO npeacTasiisgeT apU(PMETHIECKOE CBeIEHHE BEMHYHUHEI TPEX
“3MepeHU (MMEHHO Beca, resp. Macchl Tejla) K Mepe IMOBEPXHOCTH,
T.€. K BEJUYMHE JBYX UIMEPEHHHA. <...>

Credcmeus u3 npasuna nosepxHocmu

Ansi npaBWIbHOTO MOHUMAaHHUA pasiIUYKi MeXITy oOMeHOM 3Hep-
TUM Yy peGeHKa ¥ y B3POCJIOTO OYeHb BaXXHO YSICHUTh cebe CIICACTBUSI,
BBITEKAIOLLIME M3 MpaBWIa NOBEPXHOCTH. [IpuUYrHa 0co00ro IMojaoxe-
HUsI, KOTOpOE 3aHUMAaeT NeTCKHIt 0OMeH, KpOoeTcss B CTEpeoMeTpuye-~
CKOM aKTe, YTO NMPHU U3IMEHEHUSIX B BEMUUHMHE MOZOOHO MOCTPOEH-~
HBIX TeJl M3MEHSETCS OTHOIIEHHE MEXIY MOBEPXHOCTHIO U O6BEMOM.
Yem MeHbIIIE TeTO, TeM GONbLIE MOBEPXHOCTh B OTHOIIEHUH K 00BE-
My, resp. Macce. sl HarsiqHOW WUTIOCTPALIMM 3TUX OTHOLLUEHUI TipeR-
CTaBUM cebe pebeHKa B BUIE MaIEHBKOIO Ky0a ¢ IUIOTHOCTBIO U JUTH-
HOMW CTOPOHBI, paBHBIMHU 1. O6111as1 TTOBEPXHOCTE Ky0a paBHa IIPH 3TOM
6, Bec paBeH 1. CUMBOJIOM B3pOCIIOro 4eI0BeKa MYCTh CIAYXHUT GOJb-
ok Ky6, o6pa3oBaHHHIN clioXXeHMeM 8§ MaIeHbKUX Ky0oB. BenencrBue
CJIOXEHUS OTHOECIAbHEIX KyOUKORB MOJIOBMHA MX ITOBEPXHOCTEN CcTana He-~
BuauMoit. O61as MOBEPXHOCTh GONBLIOro Kyba paBHa JUILb 24, T.€.
MOJIOBUHE CYMMBI TOBEPXHOCTH 8 ManbIx Ky0oB. Bec xe paseH 8. Ot-
HOLLIEHHE MEXITy 00LIei MMOBEpXHOCTBhIO H BECOM Y MaJICHBKOTO KyDa
coctapnseT 6: 1, y 6ombiioro xe xy6a — 3: 1. TakuM obpazoM, equHU-
Li¢ MOBEPXHOCTH Y MaJEHBKOTO OpraHu3Ma COOTBETCTBYET MEHbIIIAsK
IONIE MacChl, YeM Yy OONBILIOrO OpTaHU3Ma.

OOMeH BelIECTB eCTb QYHKIIMSA MOBEPXHOCTH: €CJIM BCE KOJIMYECTBO
00pa30BaHHBIX KATOPUI OLIEHMBATD MO OTHOIIEHUIO K ITOBEPXHOCTH, TO
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TeruiooOpa3soBaHMe Ha KAXKIbIM KBAIPaTHBINA METP O0JIBLIOTO U MaJIeHb-~
KOT'O OpraHu3Ma y peGeHKa U Y B3pOCJIOro MPUHLUITMATBHO OJMHAKOBO.
OO6MeH BELIECTB y MBILIM He MHTEHCHUBHEE, YEM Y CJIOHA; Y pebGeHKa
obMeH coBepluaeTcs (B CYLIECTBEHHBIX YEPTaxX) He SHEPIUYHEE, YEM Y
B3pocioro. Ecnu xe paclieHMBaTh OOMEH BELLECTB Ha OAWH KT Beca Tefa,
TO pacxoll SHEPTUM TeM Ooblile, YeM MEeHbLIE OopraHu3M. C 3Toi TOYKH
3peHHUs €IMHHUA MAacchl XMBOM TKaHHU y pebeHKa MpOW3BOIUT OOJNb-
UIYIO 9HEPreTUYECKYIO paboTy, YeM y B3pocioro. bajaHc sHepruu no-
3TOMY 10 MEPE POCTa TeJla CTAHOBUTCS Bce Qonee OMaronpusiTHbIM.

BaxHeiinee oTiMyie IeTCKOrO0 OOMeEHA BELIECTB MO CPABHEHHIO C
0OMEHOM Y B3pOCJIOro 3aKII04aeTcsl, 663 COMHEHHUS, B TOM, YTO Pe4Yb
30€Ch UIET O MEHBIIIEM OPraHU3Me, Y KOTOPOTrO CKa3bIBAETCSI U3MEHE-
HUE OTHOILUEHHs IMOBEPXHOCTH K Becy, resp. o6beMy. C M3MeHEeHUEM
BEJIMYMHHEI TeJjla MOBEPXHOCTh U3MEHAETCSA BO BTOPOil CTENEHH, BEC XK€
WM 00beM — B TpeThbel crerneHU. Hapsry ¢ 3TUM KOpeHHBIM pasiu-
YJIEM OPYTHE BIMSHUA (MOJOJOCTb, POCT) OOHAPYXXUBAIOTCS B HE3HA-
YUTEJILHON CTEMNeHH, TaK YTO OHU BBICTYITAIOT OTYETIMUBO JIMIIb NP
OTHOCHUTEJIbHBIX BETUUMHAX CPABHEHUS (HAMPUMED, ITPU UCYUCICHUH
MPOOYKLIWU KATOPUIA Ha K&KIbIA KBaApaTHBIH METP ITOBEPXHOCTH TENA).
Ilpy 3TOM MOXHO 3aMeTHTh, KAK HUYTOXHO 3HaYeHUE 3THX YCIOBHMA.
CnencTBHUsIM «IIpaBUJIa TTIOBEPXHOCTH» peGEHOK MOMYUHSAECTCS TaK Xe,
KaK U BCIKOE MaJIEHBKOE XXWBOTHOE, M pa3HHULIA MEXITy OOMEHOM 3Hep-
rM1 y pebeHKa U Y B3pOCJIOTO YEJIOBEKA €CTh TPEeXHE BCEro pasHMlia
MEXIy OONBIIMM M MaJeHbKMM opraHusMoM. C 2Toi TOYKH 3peHUS
GONBIUMHCTBO OTKIOHEHUHM IETCKOro 00heMa OOBACHSIOTCS YUCTO
MeXaHN4YeCcKH. Beakue runoTessl 06 0COOCHHOCTSIX 00MeHa Y pebeHKa
CPAaBHUTEABHO C TAKOBBIM Y B3POCJIOTO YeJOBEKa MpHEMIIEMBI TOMBKO
B TOM CJy4yae, €CIM OHM paBHbIM 00pa3oM NPHUMEHUMBbI TaKXe K
B3P OCJIBIM 3K3eMIUISIpaM KPYITHBIX B MEJIKUX BUAOB MJICKOIIUTAIO-
1LHX.

YeMm MeHbIIEe OpTaHU3M, TeM MeHbIle TAKXKE OTIENbHbIE OPTaHbI B
COOTBETCTBMU CO CPaBHUTENILHO OONBIUIMMHU TpeOOBaHUAMHU OOMeHa
BellecTB. ¥ pebeHKa elle MOXHO JOITYCTHTb, YTO 3TO YBEJIUYEHHOE
6pems paboThl YpaBHOBEILLIMBAETCS MOJOLOCTHIO, 11EJIOCTBIO U CBEXe-
CTBIO TKAHU, OTHOCUTEJILHO X€ MAJICHBKOI'O B3POCJIOTO MIIEKOIIUTAIO-
LIETO 3TOro, OOHAKO, CKa3aTb HEJib3sl.

MoxHo 6bUT0 6B DYMaTh, YTO 60Jiee UHTEHCHBHBIA — Ha eXUHUITY
Macchl — OOMEH BELLEeCTB MaJIEHbKOTO OpraHu3ma (MpH ITUTETbHOM
TNIpeXbABAEHUM TpeOOBAHMH K HeEMY) BeleT K Ooliee ObICTPOMY M3Ha-
LIIMBaHUIO K BoJiee paHHEMY MCTOLLEHHUIO, YEM, MOXET ObITh, U 00BsIC-
HSIETCS B OOLUEM MEHbLUAS MPOJO/KUTENIbHOCTD XHU3HHU MAIEHBKUX
>KMBOTHBIX 110 CPaBHEHMIO ¢ OONBIIMMHU (MBIILIB — CJIOH).

YBeauyeHue HAarpy3kKyd B 3aBUCUMOCTH OT MaJIbIX Pa3MEPOB Opra-
HU3Ma KacaeTcsl MIaBHBIM 00pa3oM TaKUX MapeHXMMaTO3HBLIX Mac-
CUBHBIX OPTAHOB, KakK XeJje3bl U MBIl Ho Takxe u nmojsle opra-
HBI, resp. UX CONEPXMMOE B MAJIEHLKOM OpPTaHM3Me, He HaXOAsATCs Ha
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BbiCOTE TpeOOBAaHMI CPAaBHUTENBHO 00Jiee MHTEHCUBHOIO OOMEHA.
OO6uas MoJIoCTh KPOBEHOCHBIX COCYIOB M CEpALa, resp. KOJIUYECTBO
KPOBH, MPUHUMIIMAILHO y peOeHKa MEHbIIE U MPEACTaBISAETCS Me-
Hee GyaronpHUsTHOM g oOMeHa BelLECTB, YeM Yy B3pocioro. To xke
OTHOCHUTCSI U K KHIUEYHHUKY, B CMBIC]IE €MKOCTU €ro, U K IOJIOCTH
MOYEBOTO IMy3bIps. JIerkoe peGeHKa 110 CpelHEMY COAEPKAHHUIO B HEM
BO3/lyXa TAKXK€ YCTYNaeT COINEPXaHHUIO BO3AyXa B IpYOHOM KIIETKE
B3POCJIOrO YEJOBEKa.

HanpoTuB, pa3iauyHble (BHYTPEHHHE U HApPYXXHbIE) MOBEPXHOCTH
Tejla BIMOJHE OTBEYalT IOTPEOHOCTAM 0OMEHA BELLECTB, TAK KaK OHHU,
KaK IMOBEPXHOCTH, NMPEACTABNASIOT QYHKUMH BTOPOM CTENEHU U IpHU-
HaUIeXXaT MO3TOMY K TOMY XK€ TMOpSAKY MaTeMaTUYeCKUX BEJIUYMH,
Kak ¥ ooMeH. [ToBepXHOCTb KOXM, BCAChIBAIOLLAsl KULIIEYHAs CTEHKA,
MMOBEPXHOCTD JIETOYHBIX QJIbBCOJI, OCYIUECTBIIAIOIIAS ra3000MEeH, Ha-
XOIATCS Ha YPOBHE 3allaHUI oOMeHa BellecTB Y peOeHKa B TAKOH Xe
CTEIEHH, KaK U y B3pOCJIOrO YeOBEKa.

KpoBoob6paumeunue pebeHKa. KpoBoobpaileHue CIry>XUT 00-
MEHY BEILUECTB — 3TUMH CJIOBAMHM OXapaKTepU30BaHa [JIaBHas 3aladya
ero B opraHu3Me. SIcHoO, UTO MexXay KpOBooOpalueHUueM U OOMEHOM
BELIECTB JOJDKHBI CYLLIECTBOBATh CAMbIE TECHbIE OTHOLUEHMS: KPOBb SIB-
JISIETCS CPENIOii, MOCTABIAIOUIENH KMCIOPOa' U nuity KietkaM. Komnye-
CTBO KPOBHM, IPEIOCTaBJIEHHOE B KaXXIYI0 MUHYTY B pacropsKeHUe
KJIETOK, MOJIXKHO OBITh IIPMHOPOBJIEHO K MOTPeOHOCTH, resp. MOTPes-
nenuto. Ilpu 3TOM B NepBYyIO ovepedb HYXHO UMETh B BULY AOCTABKY
KHCJIOpOJa, KOTOpasi He JNOJDKHA TeprieTh HUKaKUX TepepbiBOB, TaK
KaK HaKOIUIEHHOTO KUCJIOpOAa B CKOJNBKO-HHOYAb 3HAYMTEILHOM KO-
JMYECTBE B TKaHAX, NO-BUOMMOMY, He uMeeTcs?. Ecnv MpUHSTH BO
BHHMaHHE IMOTPEOHOCTH BCEil COBOKYIIHOCTH KJIETOK, TO OKaXeTcs,
4yT0 06BbEM KpOBM, BRIOpachHBaeMOM cepaueM B KaxX-
IVI0O MUHYTY (MUHYTHBIH O00OBEM), MPONOPLUHUOHANEH
norpebiaeHUI0 KUCNopoaa opradu3imoM. KommecTso Kpo-
BU, TOCBHUIAEMOE B TEYEHWE MHHYTHI JIEBBIM XKEITYIOYKOM K KIIETKaM
TeJla, JOJDKHO CONEPXaTh HEOOXOAUMOeE LISl XKU3HU KOJTUYECTBO KHC-
JIOpoJa; €CJIM U3BECTHA CTENEeHb UCIIOJIb30BAHUSI KUCIOPOIa KPOBH (BO
BpeMS MOKOSI), TO Ha OCHOBaGHUH KOJMYECTBa MOTPEOJIEHHOTO B MU-
HYTY KHMCJIOPOJA JIETKO BBIUMCIIUTD MPUOIM3UTENBHBIA 00bEM KPOBH,
BbIOpachIBaeMBbIN cepalleM B MHUHYTY (MUHYTHBIA 00beM) IUISL opra-
HU3MOB pa3JInyHo} BenynHbL. ColepXaHue KUC/I0pOoia B apTEPHANTh-
HOW KPOBH COCTAaBJISIET B cpenHeM 19 0OBeMHEBIX MPOLEHTOB KOINYE-
CTBa KPOBHU, CONEPXAaHHUE KUCIIOPOAA B BEHO3HOUW KPOBH COCTABIISIET

! Tak KakK KpacHble KPOBSHbIE TeJIblia JIMIUEHBI Aaep, T.€. MNHTEHCUBHOCTb UX CO6-
CTBEHHO# XH3HU YMeHbllEHa, U OHM MO3TOMY LISi COGCTBEHHBIX HYX] MOTPeGAsIOT
JIWIL HE3HAYUTENBHYIO YacTh NEPEHOCHMOro MMM KHMCIOPOIa.

2 BBITb MOXET, H3yyeHWE MBILIEYHOr0 reMOrNOGMHA M TEYEHOYHOTO MUTMEHTA
pacLIMpUT HalllKi CBeJEHHA MO 3TOMY BOMpOCY.
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npUOIN3NTENBHO 12 06BEMHBIX TpOLIeHTOB. Kucaopon, BOCIpyUHUMa-
eMBIif B KpOBb BMECTE C JBIXaHUEM, ITOIOJIHAET 3TY Pa3HHULY H, CJie-
JIOBaTeJIbHO, COCTARJISIET IPUOIU3UTENBHO 7 00BbEMHBIX TTPOLIEHTOB WU
1/14 xonnyecTBa KpOBM, MPOXOISIIETO YEPe3 AerKHUe WIN KaKylo-110o
JPYTYIO YaCTh KPOBEHOCHOM CUETEMEBI (HalIpUMeEp, JIEBBIN XENYIoueK).
ITosicunM 310 NpuMepoM. ECIM KOJIMYeCTBO BOCIIPUHUMAEMOTO KHC-
JIopoIa B TeyeHue MUHYTHI cocTabisieT 200 cM3, TO OHO COOTBETCTBYET
7 oOBEMHBIM IIpoLeHTaM, WiM 1/14 KoaudecTBa KpPOBH, MPOTEKAIO-
LIETO B TEYEHUE ITOH MHUHYTHI Yepe3 JIETKUE WK Yepe3 JIEBBIM XKey-
noyek; 200 cm?, Takim o6pa3oM, cocTaBsiioT 1/14 MUHYTHOTO OOBe-
Ma, BeCh Xe MUHYTHEHI 00BEM B TaKOM ciaydae paBeH 2800 J1.

MUHYTHBIH 006%BeM IPEeACTABISIET ITPOU3BEACHUE U3 MYJIBCO-
Boro ooneMa (Schlagvolumen) Ha yacToTy mysnbca. Eciu paspenutsb
MHUHYTHBI 00BEM Ha YUCJIO MYJILCOBBIX YAApOB, TO IMOJY4aeTcs OT-
JENBHBIA yJIbCOBOM 00BbeEM.

Tabnuua 2 maeT HaDISOHOE TIPENCTABJIEHHE O IPUOIU3UTENBHOM
BEJIMYMHE ITyJIbCOBOro 00beMa B pa3HBIX BO3pacTax.

YTOOHI NOMYYUTH IIPENCTaBIeHHE 00 0011Iei BeTnunHe cepalia (Intra
vitarn), cieqoBajio 661 K BHYTPEHHEMY O00BEMY CepaeYHBIX MMOJIOCTEH,
COOTBETCTBYIOLLIEMY NPUOIMU3UTENBHO ABYM MYILCOBHIM 00beMaM (Tak

Ta6nuua 2
Bospact B Bec Te1a B KT mc}?:;g;g?ﬂ:zm Mm—ryﬂ-u,u?l3 Yacrora { [lynbcoBoit
rogax LS o0beM B cM? | niyabca obbeM
Ha KaXIBbIi CM

0 3 24 335 135 2,5

1/2 6 53 740 130 5,7
1 10 87 1220 120 10,2
2 12,7 104 1460 111 13,2
3 14,7 114 1600 107 15,0
4 16,5 123 1730 103 16,8
5 18 129 1810 99 18,2
6 20,5 140 1960 95 20,6
7 23 151 2120 92 23,0
8 25 159 2240 90 25,0
9 27,5 169 2370 88 27,0
10 30 179 2510 86 29,2
11 32,5 188 2650 84 31,6
12 35 195 2740 82 334
13 37,5 203 2850 80 35,7
14 41 214 3000 78 38,5
15 45 225 3150 76 41,4
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KakK MpH XU3HU He BCE YETHIPE MOJOCTU Cepilia OMHOBPEMEHHO pac-
LUMPEHBI JAACTOJIMYECKHN), TPUOABUTL 0OBEM MBILIEUHON MAacCHl, NPU-
4eM | T Mor 651 ObITH TpUpaBHeH | cM®. M3MepeHUs Ha TpPyTIe MOKa3bl-
BalOT, YTO OTHOUIEHUSA BECa CEPLIA K BeCy TeJia NPEACTABIAIOT B TEYE -
HME BCEH XU3HM MOYTU NMOCTOSHHYIO, KOJMEOIOILYIOCS JIMIUB B Y3KMX
TIpefesiaX BeJIMUMHY; BeC cepilla COCTaBjseT B cpeAHeM 1/2 % Beca
Tena. Ecnv TakuM 06pa3oM BBIYMCIUTH BETUYUHY CEPALA, TO MOayYa-
I0TCS Takue Xe Hu¢pphl, Kakue, HanpuMep, Hawmen [lpeficux
(Preisich) Ha Tpyme.

Heckonbko Gonpliiee OTKIOHEHHE OT MOCTOSIHHOIO OTHOUICHUS
MEXIY BECOM Cepalia ¥ BeCOM Teja HabaoaaeTcsl TONbKO Y HOBOPOX-
IEHHOro, Y KOTOpOrO OTHOLIEHHWE 3TO paBHO He S5%o, a NpUOIHU3U-
TeNbHO §%o0. DTa OOJNBLUAA CHiA CepALA Y HOBOPOXIEHHOTO 00YyCIIOB-
JIMBAeTCA TeM, YTO CepAle I104a, KOTOPOMY TPUXOOUTCS COBEpLIATh
BosnbLIy1o paboTy BCeICTBHE HEOOXONMMOCTH NPEOdONIEHUs TUTaLleH-
TapHOTO KpPOoBOOOpallleHns1, 00anaet OoJibIeH CHIOH.

IloogyepkHeM eure pa3: MUHYTHBIA 0O0beM, BBHIY €ro HEIOCpeld-
CTBEHHOM CBSI3M C 0OMEHOM BEILECTB, €CTh QYHKIUHA BTOPO CTENEHH
Y BCNENCTBME 3TOro MOJYMHAETCSI OTYACTH IMPABIJIY MOBEPXHOCTHU
(ITupxe). HampoTus, nmynscoBoi 006beM CBA3aH C BETUYUHOMN cepli-
Lla, a cepille KakK 4acTh Teaa (rMogoOHO BCEM OTHEIBbHBIM OpraHam)
HaXOAMUTCSI KO BCEMY OPraHM3My B OTHOLIEHHM TPETheH CTEICHM.
Y UHIWUBHIYYMOB Pa3IMYHON BEIMYMHEI C TOMOJIOTHYHBIM CTPOSHHEM
TeJla MyJbCOBOA 00BbEM Kak (DYHKUMS TPeTbe¥l CTENEeHU COCTaBJIsieT
Bcerna MOBOJIBHO MOCTOSHHYIO KPaTHYIO YacThb MAacChl TeNa: KaK fB-
CTBYET M3 Hallleil TabJMLbI, OHA COOTBETCTBYET NPUOMU3UTENLHO | %
Macchl, resp. 00beMa Tesa.

Bosnbiryio yacToTy mynbca y pebeHKa Hellb3s pacCMaTpUBaTh
KaK BbIPaXXeHHE «IIOBBILIEHHOTO ODMEHAa» MOJIOZOTO OPFaHU3Ma: IMo-
IOOHAasl YacTOTa ABNISETCS TOJBKO CIEACTBHEM MEHBIINX Pa3MEPOB €T0,
YTO BeIEeT K MU3MEHEHMIO OTHOLUCHHUS MEXIY MOBEPXHOCTbIO U OOBE-
MoOM. Tak KaK y pebeHKa (T. €. C YMEHbLIEHUEM BEJIMYMHBI TeNa) My/Tb-
COBO OOBEM YMEHBIIAETCH B TPEThEH CTEMEHU, MEXITY TEM KaK MH-
HYTHOE€ TIOTpEBNEHNE YMEHBIUAETCs TOAbKO BO BTOpPOM CTENEHH, TO
IETCKOe CepAlle JOIKHO ONOPOXHATHCS Yallle, YTOOK! YIOBIETBOPSTh
TpeboBaHUIM 0OMeHa BEUIECTB. YBEJMUEHHE YHCIIA YAApOB MyNbca C
OTHOCHUTEJIbHBIM YMEHBUICHWEM IYJIbCOBOTO O00beMa TIPEeACTaBIsieT
PEryJsITOPHEIN aKT, UMEIOILNH LIe/IbI0 COOTBETCTBEHHBIM 00pa30M yBe-
JIUYUTH MUHYTHBIH 00BEM.

ITpoyHBIX OTHOIIEHUH MEXAY BEJMYMHOM 0OMeHa BEIECTB U 4ac-
TOTOM IyNLCA, KOTOPLIC MO3BOWIK Obl IeNaTh ONpeaeeHHbIE BEIBO-
Ibl, HE OBUIO IO CUX TNOp HaWIeHOo HM y JeTeil, HU Y B3pPOCJIBIX.

H3MeHeHH B 4aCTOTe IyJibCa He BCErda O3HayaloT U3MEHEHHS B
obMeHe BeuiecTB. IIpyn Bcex BEPTHKANBHBIX MOJOXEHUAX TeNa, MPH
CUIECHMHU, IPU ONMYCKAHWM HAa KOJIEHU, NMPU CTOSHUM IPOUCXOMUT
3HAQYUTEJIBHOE YBEMYEHHE YACTOThI MYJIbCa, MEXIY TEM KaK MMoTpe6-
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JIEHHE KHUCJIOPOJa B TO X€ BpEMS YBEIHYEHO B OYEHb He3HAYUTENb-
Ho# cTeneHH. Kakas-nubo MelllieyHast paboTa, KOTopas BBI3bIBalach
Obl COXpaHEHUEM BEPTUKAILHOTO MONOXEHUS Teja, He MOXET UI-
paTh CKOJIBKO-HUOYIb CYLIECTBEHHON POJIM B 3TOM YBEJIHUYEHUHM Hac-
TOTHI MyJIbCa, TaK KaK MoxobHoe Xe yyalleHHUe Mynbca HMEeT MECTO
M TOTZIa, KOria TeJO NMPUBOANTCS B BEPTUKAIBHOE MOJNOXeHUe 6e3
BCsIKO# MBILUEYHOH JeATENbHOCTH. MBI HA3BIM 3TOT BUI YYalUEHUS
NyJbca CTATHYECKHUM YCKOPEHUEM MNYJbCa U MOJATAcM,
YTO OH COYETAETCS C YMEHbIHEHHEM IYJIBCOBOTO 00BEMA; MPOUCXO-
OSUUA TTPY CTOSHUHU 3aCTOH KPOBU B HMXXKHHX 4acTAX TeNia, MO-BU-
IUMOMY, YAEPXHBAET YacThb KPOBH 0O1IEr0 KPOBSIHOTO TOKA, BCJEN-
CTBHME YEro YMEHbIIIAeTCS HaNOJHEHUe cepAla, KOTOPOMY IS 1101~
IEepXaHUS OIUHAKOBOTO MUHYTHOIO 00beMa IPUXOAUTCS YBEIUYUTh
4acTOTy IyJibCa.

Bonee unu MeHee 3HAYMTEJIbHOE yJYalllEHHE ITyJIbCca HACTylaeT
TakXke BO BpPEMSI MBILIEYHOU IEeATENbHOCTH, HO IIPU 3TOM COOTBET-
CTBEHHO MHTEHCHUBHOCTY pabOThI ONHOBPEMEHHO CUJIBHO NMOBbIIIIE-
HO Takke norpebieHUe KUCIopoda. DTO yBEJINYEHHUE YHUCIA yIADOB
MyJbca HAaXOAUTCS B NMPUYUHHOM CBSI3M C MBILIEYHOH pabGoTol, U
MBI €ro IIO3TOMY Ha3B&IM NHHaAaMHUYECKHM YCKODEHHEM
nyJbca. [ToBeILIEHHOE MOTpeONeHUE KUCHOPOIa, XapaKTepHOe I
IUHAaMMYECKOTO YCKOPEHUS MyNbCa, MOXET COMPOBOXIATLCS YBe-
JIMMEHHEM IYJBCOBOTO 00beMa WIH YBEJIMYEHHBIM HUCIONAB30BAHU-
€M KHCJIOPOAa KPOBH.

B HEKOTOPBIX CTYYasiX CYLIECTBYET U3BECTHBIIN Mapajuienu3M MEXIY
YacTOTOM ITyJibCA U OCHOBHBIM OOMEHOM; 00 3TOM CBUIETEILCTBYIOT
nccnenosanusa I uxa (Schick), KoxeHna u bexa (Cohen u Beck).
OTH aBTOPH Y OONBHBIX B MIEPUOE BLIZTOPOBICHUS MTOCIE HEKOTOPHIX
WH(MEKLMOHHBIX OoJie3Hel (HanpuMmep, MHEBMOHUM) 4YacTO HaXONM-
JIM ODHOBPEMEHHO ¢ OpaauKapaueil MOHUXEeHHBI OCHOBHOU OOMEH B
TeyeHHe HECKOJNBbKUX JHeMl WiM Helenb. bpanukapauio nociie MHbeEK-
LM, MO MHEHHIO YIOMSIHYTBIX aBTOPOB, HE CIECAYET OTHOCUTD 3a CYET
pasapaXeHUs OyXHalolero HEpBa, a €¢ HYXHO pacCMaTpuBaTh Kak
MPU3HAaK HU3KOTO OCHOBHOTO ODOMEHa.

I1pu nuxopanke (¥ B3pOCIOro) MNOBHIUEHUIO TEMIIEPATYPH HA KaxX-
nbtii rpaayc Beilre 37 °C 06bIYHO COOTBETCTBYET YBEJIUYEHHE YACTOTHI
nyabca Ha 7 ymapoB B MUHYTY. U3BeCTHO, UTO TIpHU OPIOILIHOM TUgE
YHCNO YIapoB MyJibCa YBENWYUBAETCS B MEHbLUEH CTENEHH, YEM ITO
CJIEYET 10 TOJILKO YTO YTIOMSIHYTOMY MpaBUJIY; HallpOTHB, MPH CKap-
JIaTUHe U JUTepUH OHO YBEJUYMBaeTCs B Gofblieit crerreHH. Ha oc-
HOBaHWU Bblyucaeduit I apu (Hari) MOXXHO MpU3HATh, UTO JIUXOpa-
IOYHAasl TaXUKapous y peOeHKa BhIpaXeHa MEHee pe3Ko, YeM y B3poc-
Joro. Ho crieliManbHBIX MCCleA0BAaHUI MO0 JaHHOMY BOIIPOCY IO CHX
MOp elle He ITPOMU3BEACHO.

MeHblias WIKMHA KPOBEHOCHBIX ITyTeH y pebeHKa 3acTaBisieT oy-
MaTb, YTO BpeMs OoOpallieHUs KPOBU Y peOeHKAa MEHBLUE, YeEM Y B3POC-
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JIOTO, MPUYEM OHO AOMKHO OBITb TEM MEHBILE, YEM MEHbLIE Opra-
HU3M.

Oupopnt (Vierordt) Ha OCHOBaHUM CBOUX UCCIIENOBAHUMN, TIPO-
M3BEICEHHBIX Ha XXUBOTHLIX, YCTAHOBWI, UTO BpeMsI OOpalleHHs KPOBU
00paTHO TMPOMOPIUOHAIBHO YacToTe Mmynbca. IlomyyeHHble UM UMb -
pbl, Kacalolldecs Yea0BeKa, IIPeICTaBIeHbl B Tab. 3.

Ta6bnuua 3
Bo3spact Bec B xr| Yacrora nyasca Bpems KE:B()OﬁzimeHm B
HoBopoxaeHHBI 3,2 134 12,1
3-neTHHIt pebeHOK 12,5 108 15,0
14-netHuit pebeHok | 34,4 87 18,6
Bapocnbiit 63,6 72 22,1

Bpems o6pauieHus B cpeadeM paBHo 27 ymapaM Imynscal.

Jlo cux mop e1ie He YCTAHOBJIEHO KaK CJeayeT, UMEIOTCS JIN MEXTY
MaIBIM ¥ OOJIBIUKMM OPraHW3MOM CYUIECTBEHHBIE pa3inyUsl B KOJINYe-
CTBE KPOBH, PaCCYUTAHHON B OTHOLUEHUH K Becy Tesra. CyllleCTBEeHHOe
3HaYeHHE UMEET TOT PaKT, YTO KOJIMYECTBO KPOBM KaK (hyHKUHUS Tpe-
ThEH CTENEHH Y MAJbIX U OONBIIMX UHIWBUIYYMOB HaXOIUTCS CKOpee
B OIpeleJIeHHOM OTHOWLIEHHM K BECy TeJia, YeM K OOMeHY BELUECTB,
KOTOPBIi TIpeabsBiIsieT TpeGoBaHUA B MOPSAAKE BEIWYUH BTOPOiA CTe-
rneHu. YeM MeHbIlIe OPTAaHU3M, TEM CKOpee JOIKHO MMPOHUCXOIUTh 00-
HORJIEHUE KPOBH MPU AbIXAHUM U TEM Yallle KPOBb JOJDKHA TIPOXOIUTh
yepes Jierkoe (a JIETKOe — BEHTWIMPOBAThCS), TSI TOTO YTOOBI MEHb-
uree KOMUYeCTBO KPOBU MOTJIO YIOBIETBOPUTH TpeOOBaHMAM OOJblIIE-
ro oOMeHa BellleCTB. ITU OTHOIUEHHS Y HAC OBUTH pacCMOTPEHBI B CBSI-
34 C ITYJICOBBIM M MUHYTHBIM OOBEMOM. 3IeCh UIET pedb TOJIBKO O
3HaYEHHUHM KPOBH KaK HOCHTEILHHUUEBI Ia30B. KMCHOPOO KPOBU TTOYTHU
LICJTKKOM CBSI3aH C reMOTJIOOMHOM. Tak KaK 3TO coeMHEeHUE XUMUYe-
CKOe€, TO BOCTIpUHMMAaeMO€E KOJIMYECTBO KMCIOPOAA BO3PACTa€eT He Tpo-
TOPLIMOHANBHO JAaBJIeHHUIO (KakK IMpU (PU3MYECKOM TIOTJIOUICHUM), a
JOCTUTaeT MOYTH MAaKCHMyMa Y€ MpH AaBJIeHWU KUCIOpOAd, UMEIO-
EeMCS B aTMOC(HEPHOM BO3IyXe; NIPH AbIXAHUU YHMCTHIM KUCIOPOIOM
MOXeT OBITh BOCIIPUHATO U3 KPOBM JIMIIL HeMHOTO Gonbliie O, a pu
YMEPEHHO TOHMKEHHOM MapUMaIbHOM AABJICHUM KUCIOPOIA TeMO-
IJIOOMHOM CBSI3BIBAETCS JMIIbL HEMHOTHUM MeHbIle O), YeM TipU IbIXa-
HUM aTMOC(hEpHBIM BO3OyXOM. biaromaps y4acTHIO reMoOTJIOOHHA,
TakuM 00pa3oM, IMOCTYTUIEHHE KMCIOPOAA B KPOBb OCTAETCH JOBOJIBHO

! 3TU pa3nuuMs BO BpeMEHU OOpallieHUsT KPOBM MeXIy MaIeHbKUMHU U GONBLIMMMU
OpraHM3MaMM IOMXHBI MPUHMMATLCH BO BHMMaHUE, HanipuMep, NMpH UCCIECAOBAHHUU
3aMKHYTOTO BO3IyXa JIETOYHBIX afbBeoN (C LENblO ONMpenefieHuss HAMpPsKEHUs yrie-
KHCJIOTbI B BEHO3HOM cHCTeMe).
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ITOCTOSHHBIM, U OTJaya KMCJIOpOAAa TKAaHU MPOUCXOOUT BCETAA MOA
OIMHAKOBLIM JaBleHUEM. BocnpMHUMaeMoe KOMUUYECTBO KHCIOPOAa,
TaKUM 00pa3oM, CTPOTO CBSI3aHO C KOJUYECTBOM KPOBH, WIH TOYHEE
reMorjyiobuHa. MHaye oOCTOUT AENI0 ¢ YITIEKUCIOTOM, TaK KaK nocien-
HSS1 TONBKO YaCTUYHO CBSI3BIBAETCSI FeMOIVIOOMHOM KPOBSIHBIX LIApHU-
KOB, Ipyras Xe 4acTb €€ BCTYTIAeT B COEAHWHEHUE C UMEIOLIMMMUCS B
W300WJIMH B MJia3Me LIEJIOYHBIMY OCHOBaHUsMHY (KapOoHaThl, docda-
TBI, OENKOBbIE BEIIEeCTBa); Jaxe Bce comepxaHue CO, B KpOBU He
COCTABJIAET U MOJIOBUHBI TOr0 KOJHMYECTBA, KOTOpPOE KPOBb BOOOIIIE B
COCTOSTHMM BOCIIpHHATE. [IpaBaa, pu yBeTMYEHHOM CIIPOCE Ha ILENIO0-
YU B KPOBH MPOUCXOAUT IMEpEMEILIEHHE HOHOB C ITOCEAYIOLIMM OKHUC-
JIEHUEM COKOB TeJja, BCICACTBUE YEro OpraHU3M IMPUHYXIEH Mpeny-
MPEAMTEL HAaKOIUIEHHE YTJIEKMCIIOTH B KDOBH, resp. B TKaHU, ITYyTEM YCHU-
JIEHHOH BEHTWISLUUM JIETKHX.

ConepxaHue yIIeKMCAOTH B KPOBU HAXOMUTCS B TIIPSIMON 3aBUCH-
MOCTM OT CTEIEHH BEHTWISALMHM, MOIJNOLUECHHUE XE€ KHUCIOpoda, Kak
M3JIOXKEHO BBILIE, HE3aBUCHUMO (B M3BECTHBIX IPaHMIAX) OT ABIXaHUS
M pEryJIMpyercsl TOJbKO MOTPEOHOCTHI0 0OMeHa BelluecTB. B oTHOIUE-
HHUHM YTIEKHUCJIOTH HAago MMETh B BHAY €llle Clexylollee: OHa He €CTh
OecnoJie3Hbli NIpoAYKT OOMEHa BELIECTB, IMOIIEXAalIUi BO3MOXHO
CKOpeHIUEMY YIaICHHIO U3 OpTaHU3Ma, a ABIAETCS HEOOXOOUMBbIM LIS
OpraHusMa BCHOMOTAaTeJIbHBIM CPEICTBOM I YCTAHOBKHM DEaKLIMU
KPOBHU U TKaHE# HA MOCTOSIHHON onrtuMabHOM BetmunHe (IU1pay o).

AdbvixaHue pebenka. [Ipu pazbope ycnouit KpoBooGpalleHUs
O0HApYXWIIOCh, UTO MEXIAY IBHXKEHHEM KPOBH U KOJMYECTBEHHBIM
OOMEHOM BELIECTB CYLLECTBYET TeCHelt1as ¢Bsi3b. HATMYHOCTE MOX06-
HO# e CBS3M ¢ OOMEHOM BENIECTB HaHO IPEArojaratb TakXe U y
JABIXaHMUA, KOTOPOE UMEET CBOEl 3alayeil OCYIIECTBIEHUE B opra-
HU3ME HEOOXOAMMOro razoobMeHa.

Pa3nuyus B pazMepax Tena MeXIy peGeHKOM M B3pOCHBIM (MITH
H3MEHEHHE YUCIECHHOTO OTHOLIEHUS TOBEPXHOCTHA K BECY) HOJIXKHBI
BJIMSITH HA JbIXaHUE, TaK KakK TpeOOBaHUS, NpEIbIBIseMbIE K IbIXa-
HUIO, U3MEHSIOTCS BO BTOPO# CTEMEeHU (COOTBETCTBEHHO MOTPEOHO-
cTIM OOMEHa BEILECTB), B TO BPEMS KaK BO3MOXHOCTH paboThl (Tpya-
Has MOJIOCTh — OTHAENIbHBIM ABIXaTeJbHBIN 00BEM) OTIPEAEISIOTCS KakK
dyHKUIUKM TpeThed creneHu. IlpM AbixaHUM, OZHAKO, OTHOLIEHHS
CJIOXHEE, YeM TNPH KPOBOOOpalIeHWU, TaK KAaK IObIXaHUE HOIXHO
BBIMOJIHATD IBE pa3IMyHbIE 3a4a4yd: 1) OCYIIECTBASITh ra3000MeH U
2) moAdepXUBaTh HOPMAJBHYIO PEAKIIMIO KPOBU. Tak Kak HexocTa-
TOK KHUCJIOpOda TOJNBLKO B 60jiee BBICOKHX CTEMEeHSIX HeHCTBYET BO3-
OyxIarollyM oOpa3oM Ha AbIXaTeJNbHBIM LIEHTP, TO MPU HOPMAaJIbHBIX
VYCJIOBMSIX pa3dpaKUTesIeM ABIXaTeIbHOTO LIEHTpa SBJSAETCA YIIEKHUC-
JoTa (TIpU Gecco3HATENTbHOM IbixaHWM). Kak yxke YIOMSIHYTO, MO-
[JIOLCHUE KUCNOPOIa B U3BECTHBIX TPAHULIAX HE 3aBUCHUT OT BEHTHU-
JSIUMU (OBIXaHUS), TaK KAK KUCJIOPOA XUMHUYECKH CBSI3aH C IEMO-
r7100MHOM. TIpY HOPMAJIBHBIX YCJIOBHUSIX KPOBb BITOJIHE HACKIIIIEHA KUC-
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JIOPOJAOM, TaK YTO THIEDPBEHTWIAUMA (YCHUIIEHHOE ABbIXaHUE) HE MO-
XET YBEJTMYUTD CBSI3BIBaHUA KUcIopona. MHaye o6CTOUT AENI0 ¢ yrae-
KHUCJIOTOM: BO3MOXHOCTH CBSI3BIBAHUS €€ HCITOJb30BaHbI €Ba JIM 10
MOJIOBUHEI, OJlarogaps YeMy YpOBeHb YTIEKUCIOTHI HAXONUTCS B MIpsi-
MO¥ 3aBUCHMOCTH OT CTETIEHU BEHTHASUUN. [Ipy yMEHBIIEHHUM IbI-
XaTeJIbHOM AEeSITEIbHOCTH COAEPXAaHHUE YTJIEKUCIOTH B KPOBM MOXET
YBEJIMYUTBCS, [IPOJOKUTEIBHOE X€ YCHIEHHOE NbIXaHUe MOHUXKAET
KOJIMYECTBO YTJIEKUCJIOTH B KpOBU. KpOBbE B HEKOTOPOM pOIlE€ COCTaB-
JiSieT pe3epByap MJIS YIJIEKUCIIOTHI, YPOBEHb KOTOPOM MOXET JIerKO
M3MEHSTLCA TIOI BIIMSIHUEM NBIXaTeJIbHON HeATeTbHOCTH.

IIpaBHj10 NMOBEPXHOCTH OOJDKHO COXPaHATH CHJIY M MO OTHOLIE-
HHUIO K JBIXaHMIO; OHO 3aCTaBJSAET MpPEAIojiararh CylleCTBOBAHHUE ¥
pebeHKa 3aKOHOMEPHBIX OTJIMYMI OT B3POCNOro B IbIXaTeJIbHOM 00be-
Mée, B YaCTOTE ABIXaHUS U B MUHYTHOM 00BeMe. MOXHO OBLIO OXHU-
JaTh, YTO Y peOeHKa NnoTtpebjieHHe BO3ayXa MOHMXEHO HEe NMpomnop-
LIMOHAJIbHO 00BEMY Tejla, a COOTBETCTBEHHO TpeOOBaHUSAM OOMeHa
BELLECTB, T.e€. IPUOIN3NTEILHO IPONOPLMOHATBHO OBEPXHOCTH TeJa.
OO6MeH BO3MyXa HOJKEH ObITh OTHOCHUTENIBHO TeM OOJbIIIE, YEM MEHB-
e OPraHHU3M.

B neiicTBUTENILHOCTH, OMHAKO, UCCIIENOBAHUS OTKPBUIH ¥ peOGeHKa
HaJIMYHOCTh CBEPX TOTO €llie HEeMpPONOPUMOHAIBHO O0JBLION rUumep-
BEHTWISILIHH, KOTOpasl MPOSIRISETCA TEM CHJIbBHEE, YeM MEHBllle pede-
HOK. ['OBOpS O rMNIepBEeHTWIALIMK, MBI XOTUM 3THM CKa3aTb, 4TO pebe-
HOK IUIS1 OCYLLECTBJIEHUS HEODXOOUMOTO Ui 0OMEHA BELLECTB Fa3000-
MEHa B JIETKUX HYXIaeTcsl B CPABHUTENIBHO OOJIBIIMX KOMMYECTBAX BO3-
lyXa, YeM B3POCHBIHN.

IIpu U3MepeHUH IbIXaTeTbHBIX KPHBBIX, 3aITUCAHHBIX CITHPOMETPOM,
MOJTYy4aeTCa TeM OONBIUIMN OTHOCHUTENIBHO MNbIXaTeAbHBIM 00BEM, yeM
MeHbIlIe UcClienyeMblil pebeHoK. EciM pacmonoXuTh AeTei 1o Becy, TO
BHIHO, YTO BEJIMYHMHBI, BRIpAXaIOLUe ObIXaTeIbHBIA 00bheM, He OOHa-
PYXHUBAIOT NPONOPIHUOHAILHOCTH, TaK KaK BeJIMUMHA OTACNBHOTO IbI-
XaHUsl Y MaJIeHbKUX JIeTell TOHIDKeHA He COOTBETCTBEHHO BECY Tela, a
3HauuTenpHO MeHee!. Ecii e pacronoXuTh JeIXaTeIbHble OOBEMBI 10
«(YHKUUM TTOBEPXHOCTH» (HATIpUMeEp, MO KBAIPaTy «pOCTa CHIsI» WIH
MO MOTPeGJIEHUIO KUCIOpola NPU OCHOBHOM OOMEHE), TO TIPU TaKOM
TPYTIMUPOBKE OOHAPYXXUTCSA MPONOPLHUOHATBHOCTh, HO TOJIBKO TPYIHO
pPELIHUTh, UMEETCS JIM TYT CIy4alHOCTh WIHM NMPUHLHUI. Bo BCAKOM CITy-
yae, HECOMHEHHO, YTO Yy pebeHKa B OTJIMYHE OT B3pPOCJIOTO yXe IpHU
OTIENBbHOM JBIXaTeJIbHOM MBIKEHUM CYIUECTBYET THMITIEPBEHTHISILIUSA,
KOTOpasi TEM pe3ue BRICTYIIAET, YeM MEeHbllle OpraHU3M.

Ecnu npuHST, BO BHUMaHHUE, YTO peOeHOK ABIILUT ropasio 4Yaile,
yeM B3pochblit (0T 35 mo 40 abIXaHMt B MUHYTY Y HOBOPOXAEHHOTO,
3aTeEM YMCJIO 3TO MOCTEeNMeHHO MNamaeT mo 16— 18 y B3pocnoro), To

! Xunp3unrep (Hilsinger) HeqaBHO NpHilieNT K TAKOMY X€ BbIBOAY.
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SICHO, 4TO AbIXaTeNbHBIA 00beM, K KOTOPOMY B CYIIHOCTH BCE CBOIUT-
csl, y pe6€HKa OTHOCUTE/ILHO 3HAaYMTEIbHO OOJbIIIE, YEM Y B3POCIIOTO.
B To BpeMs Kak y cTaplIMX AeTei W y B3POCIBIX MUHYTHBII 00BEM
KOJe6sieTcs OKONo 8 J1, Y OYEHb MUICHBKMX, ABYX- ¥ TPEXJIETHHUX He-
Tei (NpU ObIXaHWHM B CIIUPOMETP) OH HEMHOTMM MEHBIIIE, 8 UMEHHO
paBeH OT 5— 6 1o 7 j1. 3aMevaeMas yXe B OTAENbHOM JbIXaHUH THITep-
BEHTWISILIUSA €l1le 3HaUYUTEIbHO 00Jice YCITUIACh B MUHYTHOM IOTPEO-
JICHUM BO3IyXa. DTa INUTEJbHAsA U (PU3HOTIOTHYECKas] TUMEPBCHTUIISA-
LIS B BBILIEYKA3aHHOM CMBICJTE SIBJISIETCSI CAMBIM BBLIAIOLIUMCS IIPH-
3HaKOM IETCKOTO IbIXaHHUS.

OTa TUNEPBEHTIWISAIIMS NIPOSBAAECTCS TAKKE B COCTaBE BBIIBIXAEMO-
ro BO30yXa, @ UMEHHO COIEpXaHUE YTJIEKUCIOTH B HEM C YMEHbUIE-
HHEM BEJIMYUHBI TeJIa BCE YMEHbIIaeTcsi. B To BpeMsl Kak y B3pOCioro
conepxanne CO; paBHO NpuOIU3NTENLHO 4,5 %, y pebeHKa 1Mo Mepe
YMEHbIUEHHS pa3MepOB TeJla HaXOAAT BCe MEHbIINE BEJIMYUHBL. Y IIs1-
TWIETHETO pebeHKa, HarpuMep, Becsiuero 14,4 kr, conepxanue CO;
B BBLIBPIXaEMOM BO3IYX€ COCTAB/IAET B cpeqHeM 1,74 %.

o cUX nop He NpOoU3BENEHO eLUE JOCTaTOYHO HANEKHBIX UCCAEH0-
BaHHWI OTHOCHUTEJIBHO COCTaBa ajbBEOJIAPHOIO BO3AyXa Y HIeTeil, XOTs
ObUTO OBl UHTEPECHO OTKPBITh T€ WIH APYTUE PA3THYMS MEXIY MaJIbIM
u 6onpituM opraHnaMoM. @uuxepanpna (Fitzgerald) u FanmaH
(Haldane) Haiuim y cTapiiiux MaJibMMKOB ¥ JI€BOYEK HECKONBKO MEHb-
LLME€ BEJIMYMHBI HAIPSKEHHUS YTIIEKMCIOTEL B a/1bBEOJIaX, YEM Y B3pOC-
JIBIX MYXXYWH M XEHLINH; TaKOM Xe€ pe3yabTaT JaTd MOH COOCTBEHHBIC
uccaenopaHua. OQHAKO KJIMHUYECKUE METOIBI ONpENeIeHUs albBeo-
JIIPHOTO BO3lyXa HEMOCTATOYHO MPOCTHI, OCOOEHHO Y MaJTeHbKHUX Jie-
Tel, YTOOH M3 pe3y/ILTATOB UCCIIEAOBAHUIT MOXHO OBUIO cienaTh OIl-
pefeaeHHbIe 3aKJII0YeHMsT, TAK KaK OHM TPeOyIOT BIOJNIHE aKTUBHOTO
YYACTUSA UCTIBITYEMOTO MHIUBUIYYMA.

TpyaHo cocTaBuUTh cebe CyxXIeHHe OTHOCHUTEIBHO NMPUYHMHBI WIM
LIEJIM ACTCKOM TUnepBeHTUNALUM. [lo Bcel BepOSTHOCTH, B LICHTPE
BOINpOCa CTOMT 3[eCh YIJIEKHUCIOTa, U caMa coboi HampallWBaeTcs
MBICJIb O PETYISILIMM PAaBHOBECHUS MEXIY KHUCIOTAMU U OCHOBAHUSIMU.
B sTo#t cBA3M HeoOXomMMO yka3aTb Ha paGoTel ['mopru (Gyorgy),
Kpyse (Kruse) ¥ X cCOTpyOHHKOB, KOTOPBIE ¥ TPYAHBIX AeTeHd Haxo-
OWIH HECKOJIbKO MEHBllee ComepXaHWe YIJIEKUCIOThl B KPOBU MO
CPaBHEHHIO CO B3POCIBLIMH. BO3MOXHO, YTO TMIIEPBEHTIUISALIMS HEOO-
XOIUMa IJISI TOTO, YTOOEI KOMITEHCHPOBATh CYILECTBYIOLIME ¥ pebeHKa
aHAaTOMUYECKHE 3aTPYAHECHUS IS yHaleHHUs YIJICKHMCIOTBHI U3 Tefa.
OTHOCHUTENILHO MEHbIIEE KOJUYECTBO KPOBHY Y pebGeHKa MOJKHO HOC-
TaBUTb OTHOCHUTEJILHO GOJIbllIee KOJUYECTBO YTJIEKUCAOTH K JIETKOMY,
MpUYEM, BO3MOXHO, Ha TMOMOIIb 34ECh MPUXOAUT YBEJIMYEHHAs 4a-
CTOTa MyJIbCca y pebeHKa.

HanbHednM ¢axkTopoM, obserdawoiuuM auddysuio CO; u cno-
COOCTBYIOIIMM COOTBETCTBEHHO GBICTPOIl OTHaye U30BITKA YTJIEKUCIIO-
THI, SIBJISIETCST GOMBIIIAST pa3HULIA B HANIPSXKEHUH YIJIEKMCIOTH B KPOBH
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M B Bo3ayxe aibBeos. Tsra CO; B CTOPOHY anbBeos, 00yClOBIEHHAs
MEHbIUUM HaNpsDKEHUEM €€ B aJIbBCOJISIDHOM BO34yXe, NOJDKHA pac-
CMaTpHUBAaThCS KAK CJEACTBHE JETCKOM MMITEPBEHTWISALIMU. BrlpaXeHH -
€M 3TOTO, MOXET ObITb, SABISETCS BBILIECYIIOMSHYTOE MEHbLIEE Coaep-
>KaHUE YTIEKHUCJIOTHI B BBIIbIXaEMOM BO3OYXeE.

Oco0GeHHOCTb AETCKOrO NbIXaHUs €CTh (HaKT, HO OOBICHEHHUS €T0
IO CHIX MO SIBJSIIOTCS JIUILIB TMIOoTe3aMU. ManeHbKHI opraHu3M obna-
laeT Mo CpaBHEHUIO C OOJIbIIMM OPraHU3MOM Oojiee OOBEMUCTHIM
OBIXaHUEM, YTO OOHApYXHMBAETCs HE TOJILKO TMPHU CPABHEHHU MEXIY
peOGEHKOM U B3POCJIBIM, HO U B TAKOH Xe Mepe TaKXe MPH CpaBHEHUU
MEXAIY B3pOC/bIM YEOBEKOM M CIIOHOM. CJIOBO «TUNEPBEHTHISILIUSI»
MO3TOMY MpeACTaBJisieT COOCTBEHHO HE COBCEM IpaBWJIbHBIA TEpMUH
U JOJIXKHO PacCMaTPUBATHCA JIMIIDL KaK OTHOCUTENbHOE TMOHATHE.

[TuigeBapuTenbHas NesATENbBHOCTL Yy AeTe it [Iuiena-
PUTEJIbHBIA TPAaKT MMEET CBOMM Ha3HaAYeHUEM OOECIIEYUTb JOCTABKY
aHeprvH. IloTpeGHOCTL B NMILE, resp. B KOJUYECTBE IOCTaBISIEMO
MUIIU, COOTBETCTBYET OOMEHY BEIIECTB U IMPeACTaBISIET QYHKIUMUIO TTO-
BEPXHOCTH; Pa3Mephbl BCACBIBAIOLICH MOBEPXHOCTH KUIIEUHHUKA OTHO-
CATCST K TOMY X€ TOPSIKY BEJIMYUH U TEM CAMBIM HaXOISTCS BIIOJIHE
Ha ypoBHe TpebyeMoii paboThl. binarogaps 3ToMy He CYLUECTBYeT Iepe-
0OpeMeHEeHMs1 OETCKOro MULIEBAPUTENBHOIO TpaKTa MPUHUMAaeMOU
MMUILIEH, MOCKONBKY NeJIO KacaeTcsi BcachblBalolle crmocobHocTH. Ha-
NpOTUB, BHYTPUKHUILIEYHOE MPOCTPAaHCTBO, resp. NOJAOCTb
KHUILIEYHHUKA (CM. CKa3aHHOE BbILIIE OTHOCUTEJBHO MOJIBIX OPTraHoOB), Y
pebeHKa [0 CPaBHEHHUIO CO B3POCHBIM OTHOCHTEIBHO MEHBIUE, YeM
3TO COOTBETCTBOBAJIO Obl TpeOOBAaHUSAM OOMEHa BEILECTB U KOJMHUE-
CTBY nocTtapisieMoit nuuu. IToaTomy XemynoyHO-KUIIeYHas MONOCTh
pebeHKa He B COCTOSIHUM BMELLIATh OTHOCHUTEILHO PAaBHOBEJIUKUE, aCK-
BaTHbIE OOMEHY BELLECTB KOJUYECTBA THIIIM, KaK Yy B3pOCOro, U IOMXK-
Ha MO3TOMY cHabXkaThcsl 60Jiee YaCTHIMM M MEHBLIMMH TTOPLIUSIMH.

DTH 3aMeYaHMS KacaloTCA TOJAbKO NPUHIUITHAILHON CTOPOHBI Jea,
(paKTHYECKH XK€ UMEIOT MECTO PA3NTMYHBIE MOAUDUITHPYIOIIHE TTPUCTIO-
cobneHusi. HekoTophie aBTOpPbl NMPHUAECPXKUBAIOTCA TOMO MHEHMS, 4TO
CpaBHUTENBLHO 60siee OOWIBHBIN NPUEM TTHIUY PeOEHKOM NpeabsBAsSCT
MMULLIECBAPUTEIBHBIM CIIOCOOHOCTSIM €TI0 XeTyTOYHO-KUIIIEYHOTO TPaKTa
GoOnblIKe TpeGoBaHUS, YeM Y B3pocoro. CKIOHHOCTb K PACCTPOMCTBAM
KOJIMYECTBEHHOTO XapakTepa (BCJIEACTBUE MUILIEBLIX BpeAHOCTEN), TIpe-
00NanamIMM B NAaTOJAOTUU PAaHHETO OETCKOTo BO3pacTa, HE SIB/ISIETCS
CJICACTBUEM HEIOCTATOYHON KUIIIEYHOM MeATEeNbHOCTH; IETCKUH KHIlIeY-
HHUK, TIpaBaa, YYBCTBUTEJICH U HE 3alUULIECH NMPOTUB HHGEKUMI U Kade-
CTBEHHBIX BPEIHOCTEH, HO HOpPMalbHOE CBOE 3aJaHHE OH BBITOJHSIET
6e3 Kakoro-J1Mbo 4pe3MepHOro HamnpsckeHUs. [ToHsSTHEe O BBIHOCIMBO-
CTH CBSI3aHO C KJICTOUHBIM TE€peBapMBaHUEM, C MTepepabOTKON MUILU B
KiIeTKax. KuieyHoe nepeBapuBaHue AeaaeT MUILY TOJBKO CMOCOOHOM K
MOCTYIUIEHUIO B KPOBb; CaMO€ CYLIECTBEHHOE — 3TO KJIETOUHOE Tepe-
BapMBaHUE, U OT HEro UCXOIAT pacCTPONCTBA, 3aBUCSIIME OT HELese-
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COO0Opa3HOoi B CMBICJIE KONMYecTBa MUIIM. CYMTAsACh C 3TUM (PAKTOM,
MIPUIUIOCH 3aMEHUTH CTApOe IMMOHATHE O XETYIOYHO-KHILIEYHOM KaTape
B IPYAHOM BO3pacTe MOHSTHEM O pacCTPOMCTBE MUTAHMS, JIOKAIM30-
BAHHOM He€ TOJIKO B KMIIIEYHHUKE.

AOCOJTIIOTHO MEHbILAS JUTMHA JETCKOTO KMIIIEYHUKA 00YCIOBINBAET
MEHBIIYI0 IMPOAOIKUTENBHOCTh IPeObIBAHUS MHUILM B HEM: C 3TUM
MOXHO, TTOXaJIyil, TIOCTaBHTh B CBSA3b Oojyiee 0ObEMUCTHIE, O0sIee OO-
raTble BOIOH HUCIPAXXHEHHS peOeHKa.

IToyeyHasa neATenbHOCTH Yy AeTeil. M o oTHOLIEHHIO K
MOYEeYHOH NEeSTEbHOCTH HMMEIOT CWIY CIEeICTBMUS, BBITEKAIOIIUE U3
MpaBiUIa NMoBepxHOCTH. [Touka peGeHKa, KaK IapeHXUMaTO3HbIH OpraH,
OTHOCHTEJILHO MEHbIIIE, YEM 3TOr0 TPEOYIOT HYXIbI JETCKOr0 00OMeHa
BELLIECTB IO CPAaBHEHMIO C TAKOBBHIMH B3POCJIOrO 4ejIoBeKa. TakK Kak
KOJIMYECTBO MPHUHMMAEMOM XHUIKOCTH B OTHOIIEHUH K TBEPABIM CO-
CTaBHBIM YacTAM IHMIUM Yy pebeHKa M y B3pOCJIOro NMPHOIU3UTEIBHO
ONVHAKOBO!, TO 3TO O3HayaeT, YTO NETCKUii OPraHU3M I[TOJTy4aeT B
OTHOLLIEHWH K Becy Tena GoJbllle BOABI, Y€M B3POC/IBIA, U COOTBET-
CTBEHHO 3TOMY JIOJDKEH TaKKe OTAaBaTh Gonbliie Boabl. Ceteris paribus
IETCKOH MOYKe NPHIUUIOCH OBl CIPABUTLCS C OOJBIIMM KOJNHMYECTBOM
JKMIKOCTH, HO Harpy3ka €€ yMeHbIlaeTcsl 6iaromapsi CpaBHHTEIBLHO
60JblLICH MOBEPXHOCTH KOXH U Goiee HHTEHCUBHOM BEHTIISILIVY JIET-
KUX (TIpUHHUMAIOLLIMX YJacTHe B BbIBEICHUH BOABI M3 OpraHu3ma). Ta-
KHM Xe 00pa3oM Hamo oOBSICHATH cebe HabmoneHuss Do6ens (Ebel)
U Teunepa (Tetzner), KoTophlie HALILUTH, YTO y peGeHKa T p U 6 a B-
Ka BOJBI HE YBEJIMYMBAJIA KOJTUYECTBA MOUM, YTO HAXOIUTCS B ITPOTH-
BOPEYHH C HABIIONEHUSAMHU y B3pocsoro. QueBUmHO, y pebeHKa KOX-
HbII U JIETOYHBIA NYTh UCIIONb3YIOTCS [UISL BBLAEJICHMS XUIKOCTH U3
OpraHM3Ma B ropasnio 60Jbllei CTENEeHH, YeM Y B3pocioro. 3To nmopa-
3UTENIbHOE HabMoneHHe, OTHAKO, HYXIAeTCA ellle B JajibHeiileit mpo-
BEPKE.

IlpaBuio MoBepXHOCTU M MbllieuyHas pabora. Cy-
LIECTBYET €llle LeJbli psaa ocoOeHHOCTE OeTCKOTOo 0OOMeHa BEIIECTB,
KOTODBIE JOJIXKHBI PACCMATPUBATHLCS KaK 3HEpreTHYECKUE CIEACTBUS
npapiwia oBepXHOCTU. Clofa OTHOCSTCS BCe YCJIOBHUSI, TIPU KOTOPBIX
MoTpebHOCTH M TIPOLECCHI, MPeACTaBIsIoNIMe (DYHKIUM BTOPOM CTe-
TeHHU, BCTYIalOT BO B3aHMMOOTHOLIEHUSI C MPUCITOCOOJIEHUSIMU Opra-
HHU3Ma, OOHAPYXUBAIOIIUMH (PYHKUMOHATHLHYIO 3aBUCUMOCTD TpeTheit
creneHu. I1pu paz6ope ob6MeHa BellleCTB MPH JIMXOPaXKe MBI YK€ YIIO-
MSIHYJIH O TOM, YTO UIS TIONyYeHUs] ONMHAKOBOTIO MOBHILLIEHUSI TEMITE-
paTtypbl HEOOXOOWMO 3aTPATUTh TeM MeHbIlie Tera B OTHOIIEHWH K
BEeJIMYMHE OCHOBHOTO OOMEHA, YeM MeEHblle Molexalllas HarpeBa-
HHUIO Macca Tena. YXe I10 3Toi NpUYMHEe MaJIeHbKUi pebeHOK CKIIOHEeH

! KoHueHTpauusa nuiuu cornacHo ITupxe kax y pebeHka, Tak ¥ y B3pOC/IOro mpe-
BBILLIAET TaKOBYIO MoJioKa B 1!/, pasa.
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K GOJIBIUIMM TIOBBILIEHUSIM TEMITEPATYPHI, YeM B3pOCHbIi. B oTHOUIE-
HWHU MBILIEYHOH paboThl TakXKEe HE CYIIECTBYET [MPOCTHIX aHAJIOTUH
MeXny pebeHKoM u B3pocabiM. M3 paccyxnenuit I'eccnuHa BbiTe-
KaeT, YTO KaKoBa Obl HM Oblla BeJIWYMHA OpraHM3Ma, cymMma (BO3-
MOXHBIX) CYTOYHBIX pabOT HAaXOOMTCS B MOCTOSSHHOM OTHOILLIEHUU K
P2 D1a BHelHss paboTa NOKPBIBAETCS U3 M3JUILIKOB CYyTOYHOTO KO-
JIMMECTBA TIMIUM M, CJEJAOBATENbLHO, YXE€ yepe3 MOCPEICTBO NOCTaB-
JICHHOM ITHIIM HaXOMWUTCSA B CBSI3U C MPaBWIOM IOBEPXHOCTH. Eciu,
OIHAKO, OMPENCIIUTh KOJIMUECTBO 3aTpaynBaeMoit paboThl, HEOOXOIM -
MO 1S TepeIBUXEHUS] COOCTBEHHOIO Tejla M YacTeH €ro, TO OKaXeT-
Csl, UTO TIpUPOCT paboThi A8 BBIMIOJIHEHHUS TPUBBIYHBIX IBUXCHHUH
TeJia TIOBBIILIAET AETCKUI OCHOBHOW OOMEH TeM B MCHbIUEH CTENEeHHU,
yeM MeHbllle pebeHOK.

Y psna neteit pa3TMYHON BEJIMYUHEI ObUT OTIPENICNIEH pacXol SHep-
THM JUTSI CDABHUTEJIBHO OJMHAKOBBIX (10 BETMUMHE U 3HAYEHHUIO) IBH -
KeHHUH Tea. Tak, 3acTaBIsIA OOJIBIUNX ¥ MAIEHbKHMX AeTell OMMHAaKO-
BBIM JIK CXOIOHBIM 00pa3oM MMOOJHUMATh HOTH B ITOJIOXEHUHN Ha CIIMHE.
Y caMBbIX MaleHBKMX M3 UCCAEIYEMBIX HETeH MOBBIILIEHHE OCHOBHOTO
o0MeHa (B COCTOSHMU TIOKOS ¥ HATOLIAK) MOX BAMSHUEM ONMMCAHHO-
ro nBuxeHus cocrapnseT 20— 25 %. Yem Gonbliie peGeHOK, TEM 3HA-
YUTEJIbHEE PAacXoll SHEPTrMM Ha Ty XK€ OTHOCUTENBbHO OJUHAKOBYIO IO
BeIMYMHE paboTy. Y caMbIX OOJIBILINX U3 UCC/IETOBAHHBIX IeTe pacxon
HEPTUM BO3POC BO BPeMsI MBILICYHOM AEATENIBHOCTY IO OTHOLUEHUIO
K OCHOBHOMY 00MeHy Ha 80— 100 %. [deTH cpeaHeii BeTHYHMHBI pacXo-
IYIOT COOTBETCTBEHHO MeHbllle 3HEPTHH BO BpeMsi paboThl. [IpuMe-
HeHHasi METOIMWKA CPaBHUTEJIbHO rpy0a U TO3BOJISIET JeiaTh Onpene-
JIeHHBIE BHIBOXBI TOJILKO TIPH COBEPIIIEHHO SICHBIX pe3yiabTaTax. Ho o1-
KpBIBa€MbI€ PA3JIMYUsT HACTONBKO BEJIMKU M PE3YNILTAThI, MTOJTy4aeMble
y pas3JIM4YHbIX AeTeil, CKIanbIBaIOTCA B CTOJIb OINPENEIEHHYIO U OTHO-
3HAYHYIO KAPTUHY, YTO SICHO BBLICTYTIAET 3aKOHOMEPHOCTh OTHOLLUEHUHA.
YeM MeHblLE pebeHOK, TeEM MEHbIIE MPOLEHTHOE IMOBBIILIEHHUE, KOTO-
pPO€ UCTBITBIBACT OOMEH SHEPTUU MO BIUSHUEM OOHOU M TOH Xe CpaB-
HUTEJIbHO OJUHAKOBOI 10 BEIUYHMHE MbillleyHOH pa6oThl. [ToBcenHeB-
Hast MbILUIEYHast paboTa, MPOM3BOAUMASI ST IEPENBYDKCHUS COOCTBEH-
HOTrO TeNa, Uurpaet B ob1ieM oOMeHe pebeHKa ropa3no MEHBIIYIO POJb,
YyeM y B3POCJIOTO OpraHu3Ma. PeOeHOK pacXoAyeT Ha CBOM IBWKEHUS
ropasio MeHblliee KOJIHYECTBO SHEPIHUH IO OTHOLUEHHIO K OCHOBHOMY
oOMeHy, YeM BOoJbIIoi OpraHU3M B3pOCJIOro YeJOBeKa. DTUM 00bsic-
HsieTcsl, TIoYeMy peOEHOK B BO3pacTe UIP MOXET B TeUEHHE LIEJIOro
JIHS HaXOOMTLCSI B HEYTOMHUMOW ITOABMDKHON IESITENIBHOCTH, COBEP-
LIEHHO HEBO3MOXHOH 11g B3pocnoro. CTaHOBUTCS TAKXKE MTOHATHBIM,
royeMy NpH UCCeNOBaHUAX OOMEHa IHEPrUH Y MIEHbKUX JE€TEN OC-
HOBHOM OOMEH MaJslo MOBHILIAETCA MOA BAUSIHUEM BUAMMOIO MbILIEY-
HOro 6eCnoKOMCTBa, MeXIy TEM KaK B3pOCJble JIIOOU NIPU TAKMX 00-
CTOSITEbCTBAX OOHAPYXHUBAIOT 3HAYUTEJIbHBIE HAPYLIEHUST OCHOBHOIO
obmMmeHa.
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OTH Ha NEPBLIA B3NN HECKOJBKO CTPaHHBIE (PaKThl MOTYT ObITh
BIIOJIHE OOBSICHEHB YHUCTO (DU3UYECKMMHU CooOpaxeHMIMU. Pabora,
coBepllaeMmasi NpU IBUXKEHWH HOT, €CTh BEJIMYWHA pasMEPHOCTH 4,
TaK Kak OHa NpEeACTaBIsIeT NPOM3BEIEHUE M3 Beca Ha MpPOUAEHHBIA
nyts!. PaboTa, resp. MponopuMOHANbHbIN €if pacXOl IHEPTUH, PACTET C
YBEJIMYEHHUEM Pa3MEpOB TeJa B MOPSUIKE BETUYUH 4-H CTEIIEHU, MEX-
Iy TeM KaK OCHOBHOM OOMeH, C KOTOPbIM CPaBHHMBAIOTCSl pacXonbl Ha
paboTy, yBeTMYMBAETCS BO 2-if cTeneHU. B 3ToM HepaBHOMEPHOM Ha-
pacTaHUM 3aKiIoyaeTcad oObsACHEHUE TOro ¢axra, 4YTO OIBUKEHUE, IO
¢opMe cBoeif CpaBHUTENBHO ONMHAKOBOE, Y peGeHKa B CMBICJIE 3aTpa-
THI SHEPIUM MPEACTABJIAET ropa3o MEHBIIYIO paboTy, YeM Y B3pOCHIO-
ro; TIPU 3TOM y MaI€HBKOIro ¥ OOJBLLIOTO OpraHM3Ma Ha KaXIblid Ku-
JIOTPaMM-METp COBEepPLUEHHOH paboThI 3aTpauUBaEeTCs MPUOIUIUTEIBHO
OIHO U TO X€ KOJIMYECTBO Kasopuii. (Paanuuns B MOMEHTax BpallleHUS
CWJIBI IIDU IIPOU3BEAECHHDBIX BHIYUC/ICHUSAX HE MIPUHSATEHL B PACYET.)

Bnusinue rpaBmia MOBEPXHOCTH CKA3bIBAETCS TAKXKE M B TOM, UTO
C YMEHBLICHHEM Pa3MEPOB TeJla MU EBBIE pe3epBYapbl YMEHb-
LIAI0TCS ObICTpeE, YeM NMOTpeOHOCTH o6MeHa BellecTB. KiTMHUYeCKHU
3TO TIPOSIBJISIETCSL B ITOBBILIEHHONH CKJIOHHOCTH HOBOPOXIEHHOTO M
IpyaIHOro pebeHka K 00pa3oBaHMIO ALIETOHA; MOA0OHAs CKIOHHOCTE,
10 KpafHel Mepe O0T4acTH, JOJXXKHA ObITh NMpUIIKcaHa Gosee OLICTPO-
MY UCTOLLEHHIO OTHOCUTEJILHO MEHBIIMX 3aracoB IJIMKOIeHa B Ieye-
HU ¥ Mblax. CriocoOOHOCTh HAKOIUTEHHUSI XXHUPa 3HAYUTEILHO MEHee
orpaHu4ecHa. Bee xe KOIMYeCTBO OTJIOXKEHHOro Xupa MpyY OOUHAKOBO
YIOBJIETBOPUTEILHOM COCTOSIHUM TMUTAHUS Y peGeHKa CPaBHUTEIBHO
MEHBIIIE, YeM y B3POCJIOrO, U NOTOMY INPU HEHOCTATOYHOM ITHTaHUU
WIN roJIoAaHKM y pebeHKa cKopee UCUE3aeT XHUp M pa3BUBAETCH Kap-
THHa aTpoduM. 3arnac roproyero MaTepyayia y pebeHKa B OTHOIIIEHUU
OosblIMX Tpe6GoBaHUI ero o6MeHa BellleCTB MEeHbIIE, HEXEH Y B3POC-
soro. YeM MeHbllie OPTaHU3M, TEM IIPH NPOYUX PABHBIX YCIIOBUAX ObI-
CTpee HACTYIIUT y HETO I'OJIONHAs] CMEPTh BCJEACTBUE MCTOLLEHUS 3a-
I1acoB, €C/IX TOJNILKO €MY HE yIAcTCs MOHU3UTH OOBIYHYI0 WHTEHCHUB-
HOCTb XHW3HM M NTOJAEPXMBATh €€ HA YPOBHE vita minima. B 3Toii cBSI3U
WHTEPECHO HAIlOMHUTb O TOM, YTO IPYAHOH peGEHOK OTKJIambiBacT
CBOW 3allacHOM XXMp [IPEUMYILIECTBEHHO MOA KOXeil, MEXIy TeM Kak y
B3POCJIOT0 UMEIOTCS OOLUMPHBIE CKJIANbl XXHUPa TAKXKE BO BHYTPEHHUX
opraHax.

PebeHok — Mo0JIONOH OpraBu3M

TpyAHO onpenenuTs TOUHO CONEPXAHHE TMOHATUS MOJOIOCTH; KaK
YeTKO HU OrpaHW4YHMBaTh €ro, BCerga OCTAHETCS CBSA3b C IIOHSTHEM O

To ects npousBedeHWe BeNMYMHBI, NMPOMNOPLUUOHANLHONU 0OBbEMY M, ClIeAOBa-
TeNIbHO, OTHOCSILENHCS K BeJIMYUHe 3-TO0 M3MEPEHUSs, Ha NyTb (BENMYMHY 1-ro M3Me-
pEeHHUS).
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pocte. BeiicMaH (Weissmann) noctpow TEOpUIO, 4TO (sifleBas)
KJIETKA MOXET IIPOMU3BECTH TOJIBKO OIPENe/ICHHOE YHUC/IO JOYEPHHUX IO~
KoJieHHl. PyOHe p yTBepXIaer TO Xe caMOe TONBKO C dHepreTHue-
CKOI TOUKM 3pEHHS: XXMBasi CyOCTaHLIUS MOXET NMPOU3BOIHUTH TOJILKO
OTPAaHUYCHHOE YKUCJIO XHUIHEHHBIX NEUCTBUN IS OCBODOXIACHMST SHED-
I'MH U3 IHLLIEBBIX BEUIECTB. SIApo 060Mx BO33peHUIT 3aKITIoYaeTcs B orpa-
HUYEHUU WHIMBHIYaJILHOW XW3HHU, TaK KaK 3arac XXU3HEHHOU 3Hep-
TUHM C YMHOXEHHEM KJIETOK U Pa3liOXEeHHUEM IMULIEBBIX BEIIECTB MOCTE-
neHHO Ucroinaetcs. IldayHANep He COMTACEH C 3TUM YYEHHEM U
YTBEPXKIAET, YTO MPUUMHA OC/IabJIeHUs1 XU3HEHHOU! 3HEPruM MpU poc-
Te U CTapeHUM KPOETCS HE B XMBOW NpPOTOIUIa3Me, a B YBEJIUMYEHHH
TIPENSATCTBUI W YXYAILIEHUM YCIIOBUI XU3HEAESITENbHOCTU. PebeHOK OT-
JIMYAETCS OT B3pOCJIOTro He D0Jsiee BLICOKMM YPOBHEM XXM3HEHHOM 3Hep-
I'MM, a 6osnee cnabbiM TopMOXeHHeM. [locneaHee BOSHUKAET IO BIUSI~
HHUeM Heobxonumoit st bonee 06 bEMUCTOrO OpraHu3ma audepeHum-
POBKM (IIpeBpallieHUs IPOTOIUIa3Mbl B Maparuia3My) U YBEJIHYMUBAIO-
1erocs o0pa3oBaHUs MPOMEXYTOUHBIX CYOCTAHIIUM, 3aTPYAHSIOLIMX LIS
KJ1eTOK 0OMeH BelllecTB. Ho pa3buBaioTcst He TOMBKO CTPYKTYPHBIE TIpe-
MSITCTBUSI, HO U BCSl BHYTPEHHSIA Cpea, B KOTOPOU KIIETKM KMBYT. Ha-
TIPUMED, TKAaHEBbIE COKM NMPUOOPETAIOT CBOMCTBA, NEHUCTBYIOLIUE TOD-
MO3SA1IMM 00pa3oM Ha pPOCT: TUIa3Ma B3pOCIEBIX XXKMBOTHBIX HE SIBJIIETCS
MPUTONHOM CPeIo sl KYJILTUBUPOBAHUS TKAHHM N Vitro, SMOPUOHAND-
Hble 3JIEMEHTHI TUIOXO B Hell pasMHoXaloTcst. Kakoit 61 TeOpUM HU NTpH-
EPXUABATBCA — TEOPUM IMOCTENEHHOTO WCTOLIEHUSA XU3HEHHOM CUIIBI
WK TEOPMH BO3PACTAIOLUMX MPETNSTCTBUI K IIPOSBIACHMIO €€ — B CHJIE
ocTtaetcd (hakT, YTO B MOJIOAOM OpraHH3Me JeJeHUe KIETOK (M yBesu-
YyeHHE Beca), paBHO M MpeBpallleHHs B 0OOMEHE BEILUECTB, COBEPILIAIOTCS
ropaszno 6eicTpee, YeM y B3POCJBIX, TIpPHYEM TEM OBICTPEE, YEM MONOXE
opraHusM. MoJonas TKaHb Goraue KjieTkamu, 0oJiee cTapast TKaHb CO-
IEePXUT OOJbliie MPOMEXYTOUHBIX CYOCTAHLIMM, 3HEpreTMYeCKHU Henes -
TEJILHBIX (MeTaruia3Ma WM naparvia3ma).

DHepreTUYeCcKue pasavyus MeXOy MOJOAOM TKAHBIO M TKAHBIO
B3pOCJBIX BeChMa HE3HAUYMTENbHBIL. JIJIsl MpaBUIbHOM OLIEHKU UMEI0-
LIMXCS PA3IUYUil HeoOXOOUMO OTBJIEYBCS OT CIEINCTBUIM, BBITEKAIO-~
LLIMX U3 MAJIOCTH AETCKOro opraHn3Ma. OOMeH BEe1UECTB B IETCKUX TKa-
HSIX Ha 1 KT Beca ropa3no 0oJbliie, YeM B TKaHSIX B3POCJIOTO OPraHU3-
Ma. PazHHULIa B MepBBIi MEPUOI XXU3HU MPEBBILIAET B TPU UM YeTHIpe
pa3a COOTBETCTBYIOLLYIO BEJTMUMHY Y B3pochoro. ITpuuuHa 31oro 60mis-
LLIEro «CropaHus» (GoJiblEH TEIIONPOAYKLUMU) 3aKITIOYAETCS B TOM,
YTO IETCKasl TKaHb €CTh YaCTh MaJIEHbKOTO OpraHnuama. MojoaocTts TyT
B CYLIIHOCTM HE€ UTpaeT HMKAKOM POJIM, TaK KaK TaKas Xe pa3Hulia B
BEJIMYMHE CTOPAHMS CYLLIECTBYET TaKXKe, HATIPUMED, MeXIY B3POCJION
MBILUBIO U 6bIKOM. TOYHO TaxoKe CyUleCTBEHHOTO BIUSIHUS MOJIOAOCTH
Mbl HE HaAXOAWM IIpH CpPaBHEHMUHM B3pocyioro (Mo JieTaM) KapJiiMka ¢
peGEHKOM PaBHOMW BeJIMYMHBI. Pa3HUIIZ B pacxole 3HEPruu y TOro u
Ipyroro 6oMplieil 4acThbl0O HE3HAUYUTENbHA, U YMEPEHHOE MOHKEHUE

53



MOTPeOHOCTH B KAJTOPHUSIX Y KapjMKa 4acToO SIBJISETCA TOJIBKO Clen-
CTBHEM €r0 KOHCTUTYIIMOHAJIbHO HU3KOro oOMeHa, KOTOPBIH CKa3bl-
BAaE€TCA B TEJIECHOM €ro OTCTaJIOCTH.

Ha6noneHus, CBUIETENLCTBYIOIUKME O GONblUEH MHTEHCHBHOCTH
oOMeHa BellleCTB B MOJIOAO# TKAHU U KOTOPBIE HE MOTYT OBITh OOBsIC-
HEHBl MAJIOCTbIO OpraHU3Ma, BeCbMa MAJIOYUCIIEHHB. B mepByio oue-
penb 30eCh HY>KHO YITIOMSIHYTh 00 MCCJIEIOBAHUSX Ha CAMOCTOSITEIbHEIX
MOJIOIBIX KJIETKAX, MPH KOTOPBIX HaileH GOJBIIMNA OOMEH BELUECTB
ripu abixaHuu. [Tono6HbIe HecaenoBaHUs OBUTH ITpoM3BeIeHbl M 0 p a-
BuiteM (Morawitz), a Taxke Bap06yprom (Warburg) Ha KpaCHBIX
KpoBsiHbIX mapukax U I'pa ¢ e (Grafe) Ha OenpIX KPOBSIHBIX Te/IbLAX.
OcHOBHast Hies 3THX HCCIeIOBAaHMI 3aKTI0YaIach B TOM, YTOOBI B KDOBU
aHEMMYHBIX, resp. TeUKEMUYHBIX, CYOBEKTOB NOJYYUTh TKAHEBBIE J1E-
MEHTBI, KOTOphie ObUIM OBl MOJIOXE KDOBSIHBIX TEJCLl, NMPUTOM TeM
MOJIOXE, YeM MEHBIIIEH 3peoCTH OHM JOCTUIIIN TIPU OTIA4Ye MX Kpo-
BETBOPHBIMHM OpraHaMH B LMPKY/IUPYIOLUYIO KPOBb (IIPU TSKEJIbIX CTE-
neHsx Ooye3HW). DTU He3pejible MOJIOABIE KIIETKH, KaK 0Ka3aloch,
OOHapYXWIH ONpeNeeHHO Gosbliee MOTpeblieHHe KUCIOpOoaa, 4eM
HOPMAJIbHBIE KPOBSHBIE Teablla. Y OebIX KPOBSHBIX TeJell pa3Huila
ObLIa 3HAYUTEJBHO pe3ye, YeM Yy KPaCHBIX KPOBAHHIX TEJell, TaK KakK
SPUTPOLUTEI JUIIECHBI SIpa U yXe Mo 3TOW MpUYHHe 00/1aJai0T MOHU -
KEHHOM XW3HEeHHOU sHeprueit. [IpaBaa, 3TH KiieTKM OBUTH BBLIEJIEHBI
M3 OOLLIEH CBS3M OpPraHM3Ma M TEM CaMbIM, MOXET ObITb, OBUIU U3bSI-
TBI U3 AEWCTBUA HOPMAaJIbHBIX 3aKOHOB OOMEHA BEILIECTB.

MEI BOBce He CKIIOHHBI OTPHIIATh, YTO MOXET CYIIIECTBOBATh OOLIUIt
3aKOH, COIJIaCHO KOTOPOMY lOHBIE 3JEMEHTBl TKaHU obiajgator 6onee
MHTEHCHUBHBEIM OOMEHOM BEILIECTB, YeM OoJiee CTapblie KJIETKH, HO MBI 10
CHX TIOp HE HAXOMMM elle GeccrOpHBIX T0KA3aTeLCTB STOMY.

Hackonbpko Majio HaM SICHa CYITHOCTb GYHKIIMOHANBHBIX pa3IuyHii
MEXIY MOJOObIMUA U 6oJiee CTAphIMM KJIETKAMM, HACTOJIBKO XE Majo
HaM M3BECTEH XapaKTep aHATOMUYECKUX M XMMHUUYECKMX PA3STHYUI MEXITY
HUMH. ETMHCTBEHHbI HECOMHEHHO YCTAHOBIEHHBIIN HaKT — 3TO 6OJb-
11Iee CONEPXaHUEe BOIbI B MOJIOABIX KJeTKaX. CaMble MOJIOABIEC KJIETKU
MEPBBIX CTAOU pa3BUTHUS HauuHaIOT (Mo PyOHe py) CBOIO XU3Hb C
conepxxaHueM BoAbl B 95 %; kKo BpeMeHHM MOSIBICHHUA pebeHKa Ha CBeT
colepXXaHue BOIBI B KJIETKax elle npesblitiaet 70 %, 3aTeM OHO IocTe-
MEeHHO ITaIaeT, JOCTHUTas y B3pocoro 66 — 67 %. B ocobeHHOCTH Kiie-
TOYHBLII 6€JIOK, eIMHCTBEHHO BaXKHOE B S9HEPreTHYECKOM OTHOLLEHUH
BEILECTBO, TMO-BUAMMOMY, B 3HAaYUTEJIbHOUN CTEeNEHU IIOLBEpracTcs
Tpoleccy 06e3BOXMBAHUS, IPOrPeCCUPYIOILEMY C BO3PacTOM.

Iloka HeT eule NOCTaTOYHO HAHHBIX ST YTBEpXIeHUs, 4yTO Oosee
CWIbHOE pa30yXaHHe NPOTOILUIa3Mbl MOJIOOON KIIETKH, TPEACTaBIISIIO-
1Iee OO0 CHX IOp €IVMHCTBEHHEIH NeHCTBUTENBHO OCSI3aTeNbHBbIA Cy6-
CTpaT MOJIOAOCTH, OKA3bIBAET BIMSIHME HA BBICOTY OOMEHA; IS pelle-
HHUS 3TOro BOMpoca HEOOXONMMBI ellie NaNbHENILIMe UcCenoBaHusl. 3aTo
M3 UCCllenoBaHU PyOHepa Han IpoxokeBOW KIETKOH, MO-BUINMO-
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MY, BBITEKAET, YTO MeHee KOHUEHTPUPOBAHHOE KOJJIOMIHOE COCTOS-
HHUe KJIETOK OKa3bIBaeT YCKOpsIolllee AeUCTBHE HAa POCT, resp. AcIeHue
KJIETOK. DTa PEryaaius KIeTOYHBIX KO/UTOMIOB ¢ LENbIO [TOCTENIEHHOMH
KOHUEHTPALMH TPOTOILIA3Mbl NPEACTARISIET, MO BCEH BEPOSTHOCTH,
OOHY M3 QYHKIMIA IHAOKPUHHEBIX XeJIe3, 3aBEXYIOLIUX POCTOM.

TIpu Bcex pacCyXAEHMAX O MOJIOAOCTH KJIETOK He HaNo YITyCKaTh M3
BHOY, YTO TNPOIODKUTENBHOCTb XHU3HHU OGOJBUIMHCTBA BHOOB KJIETOK
He BeJIMKAa M YTO MO3TOMY OPraHu3M peGeHKa COOEPXUT HOCTATOYHO
«CTapbIX» KJIETOK, @ OpraHH3M B3pOCJIOro COAEPXUT BCEra TAKXKe MHOIO
MOJIOABIX KJIETOK.

Pebenok — pacTtymmii opraHusm

B pamkax HacTOsILIero CouMHeHus npodieMa p O C T a MOMIEKUT pac-
CMOTPEHMIO C SHEPIeTUYECKON TOYKH 3peHUs. 34eCh HaC UHTEPECYeT
BOTIpOC: OOJMIaNaeT I HETCKUHA OpraHM3M, MMEHHO B CHJIy TOFO YTO OH
pacTyllUil OpraHu3M, OTHOCUTEJIbHO Gojiee BBICOKMM OOMEHOM Be-
LIECTB, YEM OPraHU3M B3POCHOTo yejoBeka? st 3TOM LeNM HYXHO
MPOBECTH DE3KYI0 I'PAHULY MEXIY POCTOM (B COOCTBEHHOM CMBICIIE
3TOrO CJIOBA) U TOJBKO HAKOIUIEHWEM 3amacHBIX BellecTB. PocT ecTh
yBEJUYEHHUE KJIETOYHOTO COCTaBa OpraHu3Ma. Takoe yBeJIuYeHue Kie-
TOYHOT'O COCTaBa IMPYU HOPMAIBHLIX YCJIOBUSIX COMTPOBOXAACTCS YBEIM-
YeHHEM pa3MepoB U 00beMa TeJa: 3TO SIB/ISIETCS] MaTepHaJIbHBIM pe-
3yJIbTAaTOM IIpoluecca pocra. OblenpUHSITass TEPMUHOJIOIHUSI OTHOCUT
POCT TOJIBKO 3a CUET YBEIMUEHHUS UIMHBI KOCTEM; OMHAKO C SHEPreTU-
YECKOM TOYKM 3peHUsT ObUIO Obl NMpaBWIbHO 0003Ha4YaTh KaK «pOCT»
TaKKe BCSIKOE YBETWUEHHE KJIETOYHOTO COCTaBa, resp. AbILIAlliei mpo-
TOTUIa3MBbl, HAIIPUMED YBEJIHUYEHHUE MBILLIEUHON Macchl (TUTIepTpodHsl)
IIpY Tp€HUpPOBKe. B GuoiornyeckoM MOHUMaHUM 3TOTO TEPMUHA POCT
€CTh YMHOXEHME XHBOU CyOCTaHLIUMU.

M y B3pocyioro yesgoBeka MKMEET MECTO TTOCTOSTHHOE HOBOOGpa3oBa-
HHUE KJIETOK, HO TOJIBKO C LIEJIbIO 3aMelIeHHUS U3HOILEeHHbIX H MOruo-
LIKUX 3JEMEHTOB (KJIETKU SMHIEPMUCA, KMIICYHBIH STTUTEIMH U T.11.);
JEUCTBUTEIILHOTO YBEJIMYEHUS XUBOU MacChl IpH 3TOM, OOHAKO, HE
npoucxoqut. Ilono6Hoe ob6pasoBaHHE KJIETOK C LIENBIO TOJIBKO MO0~
HeHUs yObUIU JIydllle He OTHOCHTb K MOHATHIO pocTa. Bo3aMoxHo nu
yBEIMYEHHME OblUALle NMPOTOIUIa3Mbl 0e3 yBEIMYEHUSI KOJIHUUYECTBA
KJIETOK — 3TOT BOIIPOC Ha OCHOBAHUM HALIUX TCTIEPELIHUX 3HAHUI He
MOXeT OBITh PEILEH C ONpeleeHHOCThIO. [Ipy MOoJIOXUTENBHOM pellie-
HUM 3TOTO BONPOCA ClefOBao Obl HOMYCTUTH, YTO MPOMCXOOUT HE
IeNeHWe KIETOK, T.€. HOBOOOpa30BaHUE KJIETOK, a YBEJIUYEHHUE KOJIHU-
4YeCcTBa MPOTOIUIa3Mbl B OTHENBLHOM KieTKe. SIBIeHHE M3O6BLITOYHOTO
noTpebsieHUs] MOXXKHO ObUIO Obl, MOXaMyl, OOBSICHUTL TEM, YTO TIpH
OOWIbHOM TOCTaBKE MUY YBEJIMUUBACTCS KOJIUYECTBO AbILIALIEH MPO-
TOTU1a3Mbl B KaXIOM OTHENBbHOM KiIeTKe. DHepreTHYeCKHe 3aKOHEI 00-
MEHa BELUECTB OTAEJbHOW KIETKH M €€ COCTABHBIX YacTeil, snpa U
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MPOTOILUIa3MHbl €1LE HETOCTATOYHO M3YYEHBI, HECMOTpPS Ha TO, YTO 3/IECH,
MOXET OBbITh, Y JIEXHUT KJII0Y K pa3pellieHHI0 MHOTHX BOIIPOCOB 0OMe-
Ha 3HEPTMU BCEro OPraHM3Ma. JHepreTudeckas OMOJIOrus KJIETKH JOJDK-
Ha Obl1a Ob! TAKKE 3aHATHCS BOIIPOCOM O 3HAYEHUH BEJIMYUHEI KJIETOK
IUTs BBICOTBI OOME€HA, NPUYEM, BO3MOXHO, BBISCHHIOCH Obl BIMSHHE
KOJIMYECTBA KJIETOK OpraHM3Ma Ha MoTpeOyieHHe BelllecTBa.

Bri3biBaeT M pOCT YCWIEHHE MPOLIECCOB CTOPAHUST M MOXHO JIU C
9HEPreTUYECKOi TOUKM 3pEHUS TIPUPABHUBATH Je/IeHHE KJIETOK K pa-
60Te ? XOTs IO CUX MOP HE YAANOCh MPUBECTH YOSIUTEIbHBIX T0Ka3a-
TEJBLCTB B MOJIb3y 3TOr0, OAHAKO, IO BCeM BHAUMOCTH, BOIPOC 3TOT
pa3spellaeTcs B MOJOXUTEILHOM cMbIcie. [To KpaitHeit Mepe, B OTHO-
LLEHUH K HETNpSIMOMY IeJIEHUIO siApa HEOOXOOMMO MIPU3HATDh, YTO TMPH
3TOM MMEET MECTO U3BECTHas paboTa, TaK KaK MUTO3 COMPOBOXIAET-
Cs1 IBUXKEeHHEM XxpoMocoM. M aeicTBUTENBHO, ITPU CPAaBHEHUH OOMEHa
SHEPIMU Y IeTei U Y B3POCJIBIX HAXOIAT, YTO OOMEH C YMEHBILIEHNEM
WHTEHCUBHOCTM POCTa NMoHWxaetcs. 115 60see HATISIIHOTO YSICHEHUS
cebe BIUSHUI pocTa U MOJIOLOCTH JIy4Yllle BCETO NMPHU CPaBHEHHH OT-
HOCHUTB OOMEH Y MHAMBUAYYMOB Pa3iM4YHOro BO3pacTta K eAMHHLE MO-
BEPXHOCTH, TaK KaK TaKUM IyTeM HMCKIIIOYAETCA BIMSIHUE Pa3TIM4YHOM
BEJIMYMHBI TEJIa U THIWBUIYJILHOTO Beca. M pu TakoM criocobe cpaB-
HEeHUA (MPUBEICHUHU K €JUHULIE TOBEPXHOCTH) OOMEH BELLIECTB B IEp-
BOM IOy XM3HHM OKa3bIBAaeTCA 0ojiee MHTEHCUBHBIM, 3aTEM IIO0 MEpeE
YBEJIUYEHHUS pa3MepoB Tella OH TOCTENEeHHO IMOHMXAeTCs, CIiepBa
ObICTpO, a 3aTeM OoJiee MEUVIEHHO, YTOOHI ITOC/IE DOCTHXEHMS TOJIO0-
BOM 3pE€JIOCTU Y YCTAHOBJIEHUSI OKOHYATEIbHON BEJIMYHMHBI TeNa cle-
JIaThCS TTOCTOSIHHBIM Ha BCIO OCTANBHYIO XU3Hb. B 3T0i1 3Bomtonuu 06-
M€Ha MBI YCMaTpUBaeM IJIaBHBIM 00pa3oM BhIpaXeHHe BCe YMEHbLIA-
IOLIENCS MHTEHCUBHOCTH POCTA; MOJOAOCTh IIPU 3TOM, TMO-BUINMO-
My, UTPaeT ropa3fgo MEHLLIYIO pOJib, TaK KaK IO MpeKpalleHUU poc-
Ta, HECMOTPSI Ha YBEJIMYMBAIOLIMIACS BO3paCT, HE MPOUCXOOUT Hallb-
Heifllero MOHMXeHUsT OoOMeHa, M eClIU OHO IPOUCXOOUT, TO NAJIEKO
HE TaK OTYETIMBO, KaK B NepUoAe pocTa. YacTb 3TOr0 OTHOCHUTENBHOTO
MOBBILLIEHUSA OOMEHA BELLUECTB Y peOeHKa NOIKHA OBITh HAPSIAY C 3TUM
OTHECEHA 33 CYET NOBBIIIEHHOH paGoThl Cepaua (BbI3bIBAEMOMN YBEIHU-
YeHWEeM YACTOTHI MyJIbCa) U YCKOPEHHOTO ABIXaHHUS.

Takum o6pa3oM, MOXHO TIpU3HATh, YTO IPOLIECC POCTA COTIPO-
BOXIAeTCs COOTBETCTBYIOLUMM YCHJIEHHMEM obMeHa BeuiecTB. Ho 310
YCHJIEHME OOMEHa MOXeT ObITh 3aMacKUPOBAaHHBIM, TaK KaK OHO MO-
5K€T paCTBOPHUTHLCS B MMUILEBOM YCUNIEHUH OOMeHa, B U30BITOYHOM Cro-
paHuu. B nanpHe#ieM 3TOT Bonpoc GyneT ele moapobHee pa3obpaH,
[10Ka Xe YKaXeM JIMIUb Ha TO, YTO TMOCJe MPUBBIYHOTO OOMIBHOTO
NUTaHUA YPOBEHb 001Lero oOMeHa BELUECTB TMOBbLILLIEH, PABHO U YPO-
BEHb OCHOBHOTO OOMeHa, — (PU3HMOJIOTHYECKOE SIBJIEHHE, HAa3BaHHOE
HaMU NJAE€eTONUPO30M. B obiieM peGeHOK pacTeT B CKOJIBbKO-HU-
Oynb 3HAUMTENBHOI Mepe TOJBKO TOrAa, KOrma HaxoOMTCSl B COCTOSI-
HHH IUVIETONMPO3a, ATMMEHTAPHOTO MOBHILIEHUS 00MeHa sHepruu. [1pu
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3TOM HeJb3sl TPOBECTH TPAaHUILY MEXOY MOBbILIEHHEM OOMeHa JHep-
THU, KOTOPOE MOXHO OTHECTH 3a CUET IpOliecca pocTa, U aTMMEHTap-
HBIM TIOBbILIEHUEM OOMeHa. HopMansHo pactyiiuit pebeHOK B neil-
CTBUTEJBHOCTH NOJIyYaeT CTONBKO IMUUIH, YTO BO3HUKAET NJIETOMMPO3.
Ecnu Obl OH MUTAJICS HACTOJNBKO CKYOHO, YTO NPHUOCTAHOBWICH Obl
POCT, TO HUcye3 Obl TAKKE M IUIETOMUPO3, U OOMEH BEIIECTB IO 06eUM
STHUM NpUYMHAM Ja Obl MEHbLUWE LUGPHI.

Ilpu GopMyIHpPOBKE MOCHAEAHEro IOJOXEHHS MBI UMEIU B BUIY
TOJIbKO HOpPMaJbHOTO pebeHKa, y aTpoduka Mbl HaOIIOKaEM ApPYTrUe
OTHOLIEHUS, TaK KaK OH IIpeACTaBiseT He HOpPMaJbHOro pebeHKa ¢
MOHIKEHHBIM ITUTAaHWEM, a pebeHKa C aHOMAJIBHOM (110 KpalHe# Mepe,
BTOPHUYHO) KOHCTUTYIIMEH.

Y1o6BI pacTd, pebeHOK MOIKEH BBOOUTE B Ce6S1 OTHOCHTENBHO 6OTb-
Lee KOMA4YeCTBO MULLH, YeM 3TOTO TpeOGyeT B3pOCblil IPHU TOM Xe ofpa-
3e XU3HU. OTIOXEHWE BELIECTBA B TeJie COCTAR/SIET TOJABKO YacTh 3TOU
IOOCTaBKM THILNA; U3IUIIEK HEeOOXOMUM IS HOMYYEHUS IUIETOIMPO3a,
KOTOPBI# IPEICTaBIsIeT A0 HEKOTOPOH CTereHM M3OBITOUHBIA OOMeH
(Luxusstoffwechsel), 1 TpomIyKTOM 3TOro U3GLITOYHOTO OOMeHa SIRISIeTCS
POCT, TOXE CBOETO poa U30BITOYHBIH npoliecc. XoTs B 001LEeM pocCT Mpen-
MoJiaraeT Kak HeoOXOOUMOE YCJIOBHME IHEPIMUHBIM OOMEH BEILUECTB, ON-
HaKO CTPEMJIEHME K POCTY 4acTO TaK CWJIBHO, YTO OHO YAOBJIETBOPSAETCS
M NpY HE3HAYMTEAbHBIX U3/IMIIIKAX B MMUILE, B IIEPBYIO OYEPEDb ITPEUMY-
LIECTBEHHO MNEpPEeA IPYTUMU U3OBITOUYHBIMM TTPOLIECCAMU.

Ecnu noayMaTh, KaK MeIUIEHHO M HE3aMEeTHO COBEPILIAETCS POCT,
TO HE MOKaXeTcsd YAUBUTEIBLHBIM, YTO U PACXOA DHEPrUH ISl 3TOM
LIEeJIM MOXET YCKOJNBb3HYTh OT HaGmioneHusi. Paborta B KaXnbplit oT-
NeNbHBII MOMEHT HUYTOXHA W JIMUIb MyTeM MOCTOSHHOTO CYMMH-
pOBaHWS MWHHWMAJIbHBIX MpUpalleHUH KOCTUTAETCs KOHEUYHBIN pe-
3yJIbTAT; HEOOXONUMBIE B KaXIbIM OTHENbHBIM MOMEHT TpaThl Ha
POCT CJIMIIKOM MUHHUMANBHBI, YTOOB HX MOXHO OBLIIO KaK TAKOBbIE
OTAEJILHO YJIOBUTh.

ToYHBIMU CBEIEHUSIMU O BIHMSHUM pOCTa HA OOMEH SHEpPTUU MBI
ITOKa ellle He pacIioiaracM.

Teavmpeiix 2. O6MeH 3Hepruu y pebeH-
Ka. IIpeanoceuiku, paibop U MpUMeEHEHUE
B npaktuke. — M.; JI., 1928. — C. 9—59.

H.A. KOPHHUEHKO
BO3PACTHbIE USMEHEHNA OCHOBHOIO OBEMEHA

TTon ocHOBHBIM OOMEHOM TIOHUMAETCSl YPOBEHDb TEILTOTIPOLYKIIUH
OpraHMU3Ma B YCIOBHUSIX MBILIEYHOTO TOKOSA TPU TEMITEPATYPHBIX YCIO-
BUSIX, HE BBI3bIBAIOLMX METAO0NUYECKUX TEPMOPETYISIIMOHHBIX peak-
UM (B TeDMOHEUTPAIHLHOM TeMIlepaTypHOH 30HE), U IIPU MUHUMAaJb-
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HOH aKTMBHOCTH OPTraHOB NUILEBAPUTENBbHON cHcTeMBI. TpeboBaHUA K
YCJIOBUSIM, B KOTOPBIX OIIPEAEIIIeTCS YPOBEHb OCHOBHOIO O6MEHA, ObLTH
copmynupoBanhl elie MarHyc-JIesu (Magnus-Levy, 1906). Dtu mipa-
BWJIA MOTYT OBITH YETKO BBLIIIOJIHEHBI NPU UCCIIENOBAaHUH OCHOBHOTO
oOMeHa B3pociblX moged. Tlokazarenu, MOJSyYeHHBIE TIPU yYETe 3TUX
YCJIOBM, MOTYT AaTh JOCTATOYHO TOJHYIO HHTErPATbHYIO XapaKTepH-
CTUKY OOMeHa y JAaHHOTO 4YeJ0BEKa, CBA3AHHYIO C OKUCIAMTENbHOM
aKTUBHOCTBIO TKAHEH B YCJIOBUAX IMOKOS M 3aBUCSIIYIO TAaKXKe OT OT-
HOCHUTEJIbHOH BEJIMYMHBI aKTUBHOH KJIETOYHOIT MacChl, Beca CKeJieTa,
o0beMa 3KCTpalle/UTIONAPHON XKIUIKOCTH, KOJIMYECTBA XUPOBOHK TKaHU
U T. 4. OXHAKO MOJHOCTHIO COOMIOCTH YCIOBUS OIpeaesieHHS OCHOBHO-
10 O6MeHa Ha pa3HbIX 3Tanax UHIMBUIAYAJIBLHOIO Da3BUTHUS M OLIEHUTh
IIPU 3TOM DPOJIb KAXIOro M3 NEPEUMCIICHHBIX TMOKA3aTeleil sBasgeTCs
JOCTaTOYHO TPYIHEBIM JIEJIOM.

Haubonee ysI3BUMBIM MECTOM TIpH MCCIIEOOBAHUM OCHOBHOTO 00-
MEHA B OHTOT€HE3€ SIBISETCH TPYAHOCTh CODMIONEHUS TEMITEPATYPHBIX
YCJIOBHI M BO3MOXHbIC HEOOHO3HAYHbIE BJIUSIHUA ceU(UYECKUA-IU-
HaMMUYECKOro mecTeus nuiu. [Ipu aToM ¢akTop KOpMIIEHHS, OCO-
O€HHO B paHHEM BO3pacTe, UMeeT OONblIoe 3HaYEHHUE I obecrieye-
HHSI CITOKOHHOTO COCTOSTHMS; TOJIONAHUE BeIJET K MOBHIILIEHHIO IBUIa-
TENIbHOU aKTUBHOCTH, YTO OEJIacT HEBO3MOXHBIM HMCCieloBaHME 06-
MeHa B rokoe. I1o3ToMy npH onpeneieHUH ypOBHSI OCHOBHOTO 00OMEHa
B paHHEM Bo3pacTe (PaKTOpPOM, CBSI3aHHBIM CO crielrdprYeCKU-IUHa-
MWYECKHM [IeHCTBHMEM IMILIM, KaK [IPaBWIO, npeHeOperaoTr, Tem 60-
Jlee YTO UMEIOTCS JaHHbIE O HE3HAYMUTEJIbHOU BRIPaXX€HHOCTH aKTHBA-
v obMeHa T10csie IpUeMa TULIM B MePHOX MOJIOYHOTO BCKapMJIMBa-
HHUsa (McCance, Strangways, 1954). B cBA3M C 3THM PETHUCTPHUPYEMBIi
YPOBEHb 3HEPreTHYECKOro 06MeHa 4acto 0003HAYalT KaK CcTaHIapT-
HBIA WM, TOYHee, MMHHUMAaJIbHLIN 0OMeH. Psa aBTOpOB MOJNB3yeTcs
MOHSITUEM «OCHOBHOi» OOMEH, MoKa3blBasi KaBHIYKaMH, YTO HE BCE
KJIaCCUUYECKHE NpaBuia olpeaeeHUsI OCHOBHOTO OOMEHA COOIOACHBL.
HekoTophie TPYOTHOCTH COMPSIXEHBI TAKXE C HEOOXOIUMOCTBIO ITOI-
IepXaHUs YCIOBUN TCPMOHEHUTpaIbHBIX TeMIiepatyp. CoBEplLIEHHO
OYEBMAHO, YTO TeMIIepaTypa, IIpHd KOTOPOH HET 3aMeTHBIX MeTaboJn-
YeCKHX TpaT Ha MOoAepXaHye TeIUIOBOrO roMeocTasa (TepMOHEHTpaIb-
Has TeMIieparypa), ¢ BO3PacTOM M3MEHSIETCSI B CBI3HM C YBEJIMYEHHUEM
pasMepoB TeJla, ero MPOMOPIIUI M TeTUTOU30SILIMOHHBIX CBOHCTB MO-
BEPXHOCTHBIX TKaHed. ¥ HOBOPOXIEHHBIX feTeil 6e3 onexXnab TepMo-
HeitTpanbHas 30Ha Haxoautcsl B npexeyiax 32— 34°C npu 50—70%
OTHOCHUTENbHOMN BIAXHOCTH; ¥ B3POCBIX JI0AcH 6e3 oaexanl 00671acTh
TepMOHEUTpaNbHOR TeMNePaTyphl CHiDKaeTes 10 26 — 28 °C (Mordhorst;
1933; baproH, Dnxonm, 1957; M . Briick, Lemtis, 1958, 1960; K. Briick,
1961, 1970; Parmele, Briick, 1962).

HUcnonb3oBaHue OAEXIbI KaK HAOMOJHUTENbHON TEIUIOHUIONALLNMU
CIBUTaeT 30HY TEPMOHEHUTpaIbHON TeMIiepaTypbl B CTOPOHY OoJiee
HU3KUX BeNMWuMH. Tak, y aeteil MecsiyHOro Bo3pacTa, OAEThIX BO (a-
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Puc. 1. Bo3pacTHble u3aMeHe-
HUS MHTEHCUBHOCTH OCHOB-
HOro 00MeHa y AeTei, No AaH-
HbiM Tanwbota (a), B conoc-
TaBJIEHHH C COOTBETCTBYIOLIN-
MH 3HAYEHUSIMHU BETUYUH OC-~
HOBHOTO OOMeHa Ha eAUHULY
Beca Tena (6) Mo ypaBHEHHUIO
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HeJIeBbIA KOMOMHE3OH M TTOKDPBITBIX MUKEHHBIM ONEsNIOM (TeIJIOU30-
g nopsaaka 2—2,5 clo) npu 50 % BiaXHOCTH BO3Iyxa, 00iacTh
TEPMOHEATPAJILHBIX TeMIIEpaTyp, 1o AaHHBIM A. C. biynoposa (1954),
cocrapnsger 20 —21 °C.

Ilpn onncaHuM BO3PACTHBIX M3MEHEHU OCHOBHOTO oOMeHa OOMb-
LI0O€ BHUMAaHUE YIEJISIETCS] IMTOCTENIEHHOMY CHIDKEHHIO C BO3PacTOM HH-
TEHCHUBHOCTH TENJIONPOAYKIWH, PAaCCYHTAHHOW Ha €NWHUILY Beca
(Benedict, 1919; Talbot, 1925, 1938; JIac6e, CteBenun, 1931; Brimpo,
1952; Karlberg, 1952; ®paiinbepr, 1954; Lee, 1liff, 1956; Briick, 1961).

Euze co BpeMeH PybHepa BO3HMKIIO ITPEANIONIONKEHME, YTO 3TO CHU-
XEHHE OTPAKAET «IIPABWIO ITOBEPXHOCTH». B paHHEM BO3pacTe I0 CpaB-
HEeHUIO ¢ OoJsiee CTaplIMM OTHOCHUTEIBHAS [OBEPXHOCTb GOJNbLIE H,
CJieIOBATEILHO, HOTYMHSISICH «IIPABWTY IOBEPXHOCTH», HHTEHCUBHOCTD
o6MeHa B pacyeTe Ha eIWHHUIIY Beca JOJDXKHA OBITH Bhille. OMHAKO KO-
JINYECTBEHHBIA aHAIU3 3aBUCUMOCTH BEJTHMYMHBI 0OMeHa OT pa3Mepa
B3pOCJIOr0 XMBOTHOTO TOKa3aj, YTO TOCTYJTHUpyeMasi 3aBUCHUMOCTH
ob6MeHa oT Beca B creneHu 2/3 (0,66) He BhITIONHsIETCS. B HacTosllee
BpeMsl JUIS1 OLICHKH KOJIMYECTBEHHOMN 3aBUCUMOCTH MEXAY pa3MepaMu
T€Ja YU BEJIMUMHONH OCHOBHOTO OOMEHA IMOJNbL3YIOTCS SMITUPUYECKUMU
dopmynamu (Brody, 1945). Ina wupoKoro psiga MIIEKOITUTAIOLIMX,
BKJTIOYAs M YeJIOBEKa, Yallle BCETO HCIONb3yIT dopmyny Kiaiibepa
(Kleiber, 1961)

M = 67,6 - P75 xkan/cyr,

rae P— Bec Tena, Kr. COOTBETCTBEHHO BeJIMYMHA 0OMeHA Ha eIMHU-
LIy Beca m pacCYUTHIBaeTca Ho hopMyJie

m = 67,6 - P7%25 kxan/(cyT - Kr).

Ha puc. 1! conocrarnsioress BENMYMHB HHTEHCUBHOCTH OCHOBHOTO
ob6MeHa pebeHka Mo NaHHBIM Tanwbora (Talbot, 1938), ¢ coorBeT-
CTBYIOLIUMH 3HAY€HUSIMM OOMeHa IS JaHHOTO BEca, pacCYMUTaH-
HBIMH 110 ypaBHeHHI0 Knaiibepa. BUnHO, 4TO KpUBBIE HE COBMANAIOT.

! HyMepaumusi pUCyHKOB M TaOJHLl M3MEHEHA COCTABUTENSAMU.
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B niepBbie MecCSILIBI XM3HM Y HOBOPOXAECHHBIX NeTei (IOHOLIEHHBIX H
HEOOHOLIEHHbIX) YPOBEHbh 0OMEHAa HECKOJIbKO HUXE pacyeTHoro. On-
HaKO MHTEHCHBHOCTb 0OMeHa OBICTPO HapacTaeT, B Bo3pacTte 1 —1,5
rofia IOCTUTaeT MaKCUMyMa, a 3aTeM CHiDKaeTcs. [1o maHHBIM HEKOTO-
PBIX aBTOPOB, B My0ePTAaTHBIH MEPUOI OTMeUaeTCs HeGONbIIIast MHTEH-
cudukauus sHepreTudeckux npoueccos (KomunHckas, 1973).

Takum 06pa3oM, BeNMYUHA OCHOBHOIO 0OMeHa MeHsIeTCs ¢ BO3pa-
CTOM COBCEM He Tak, KakK 3TO HabJII0JaeTCs B PSIIY B3POCIBIX XUBOT-
HBIX Pa3HOTo pa3Mepa no «npaswiry PyOGHepa» win O1M3KOMY K HEMY
ypaBHeHHIO Kiaiibepa. DTH pa3nmnyus GbUTH OTMeYEHEI aBTOpaMH, UC-
CAENOBABLUIMMY OCHOBHOW OOMEH B LIIMPOKOM BO3PacTHOM IHAITa30HE
(Talbot, 1925; I'ennMpeiix, 1928; Apuasckuit, 1967; Briick, 1970).

YBennueHne MHTEHCUBHOCTH OOMEHHBIX IIPOLIECCOB B ITEPBLIE Me-
CALBI KU3HU CBS3BIBAIOT C TepepacrnpelesieHHeM BHYTPUTKAHEBOTO
COOTHOLUEHHS MEXIY 00beMaMH MEXKJIETOYHOTO IIPOCTPAHCTBA M aK-
TUBHOH KJIE€TOYHO! Macchl (Briick, 1970). ¥ HOBOpOXIEHHBIX TOHO-
LLIEHHBIX IeTel B riepBble Yackl MOCjIe pOXIACHUSI 00BeM 3KCTpaLIEIUTIO-
JISIPHOM XHMIKOCTH COCTaBjIsAeT, Mo JaHHBIM CHHKJIEpa H COaBTOpPOB
(Sinclair et al., 1967), 44 % ot Beca tesna; no AaHHbiM IO . E. Benbru-
meBa (1967), sta BennunHa xosneonercst oT 40 no 50 %. K romosanomy
BO3pacTy 00bEM 3KCTPALIE/UTIONISIPHOM XUOKOCTH CHIDKAETCS ¥ COCTaB-
aseT auib 25 % (Friis-Hansen, 1959). CoOTBETCTBEHHO MEHSETCA ¥
OTHOCHUTEJIbHAsA BEJIWYMHA aKTMBHOW KJICTOYHOM Macchl (Burmeister,
1964; Sinclair et al., 1967). 911 uudps MOXHO HUCIONb3OBAThH IS
pacuyeTa BO3pacTHBIX U3MEHEHUH BeJIUYUHBI MTOTPebIeHUA KUCIOpoaa
Ha €QUHMLY aKTUBHO# Ki1eToyHOI Maccnl (Brick, 1970).

B Tabn. 1 moka3aHo, 4TO BO3pacTaHHe aKTUBHOM KJIETOYHOI MacChl
MPUBOINT K YBEIWUYEHUIO UHTEHCUBHOCTM OCHOBHOTO 0OMeHa y aeTeit
K roJIOBaJIoMy BO3pacTy.

Tabnuua 1

B3auMocBA3b MeXIY BO3PACTOM, BECOM, AKTHBHOM KJIeTO4HOIH Maccoi
H HHTEHCHBHOCTbIO MeTadoaH3mMa no Bpiokky (Briick, 1970)

3 [MoTpebneHue kucaopona
Bec n’gﬁaﬁzg- AKTHBHas MJT - MHH/KT
Bospact | Tena, - Kgﬂb KJIeTOYHas AKTHUBHOIM
Kr na p > | macca, kr MIT/MUH | MIT/KT © MUH KT TOYHOI
Macchl
0 —4 vyaca 4 44 2,24 20,0 5,0 8,94
I ron 10 25 7,50 82,0 8,2 10,90

IIpy 3TOM BHOHO, YTO HAa E€AVHULY AaKTUBHOMW KJIETOUHOU MAacChi
BeJIMUMHA NOTPeOJIeHNs] KMCIOPOaa IaXe BhILIE, YeM Y HOBOPOXKIEH-
HBIX, OOHAKO TOYHOCTH MPOU3BENEHHBIX PACUETOB HE TO3BOJSIET YT-
BepXKIaTh 3TO C JOCTATOYHOMN YBEPEHHOCTHIO.
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BrIcKa3pIBaeTCA MHEHHE, YTO BEHICOKMH ypoBeHb oOMeHa B paH-
HeM BO3pacTe OnpelenseTcss JHEPreTHYECKUMHU TpaTaMHu Ha pocT. [eiti-
CTBUTENILHO, MU IMPOIIECCOB CHHTE3a KPYITHBIX MOJIUMEDPHBIX TEPMO-
JTHWHAMMYECKU HEYCTOMUYMBBIX MOJIEKY] HEOOXONMMBL 3aTpaThl SHEP-
UM, KOTOPHIE BXONAT COCTaBHOI 4YacThi0 B 0OMeH mokosd. OmHako
ob6pailiaeT Ha cebs BHUMaHHe TOT GaKT, YTO U3MEHEHUS UHTEHCHUB-
HOCTH OCHOBHOro o0MeHa He CBA3aHbI C TeMIaMM pocra. [JdeiicTBU-
TEeNIbHO, MAKCUMaJIbHAasi MTHTEHCUBHOCTh OOMEHA Ha0MIogaeTcs B BO3-
pacTe OKOJIO Irojia, KOraa CKOPOCTh pOCTa Pe3KO MPUTOPMaXXMBaeTcs,
B TO BpeMs KakK HanOoJIbllIee YBeJIHYEHHE BeCca Tea MPUXOJUTCA Ha
TepBBIe TPU MecsAIla, KOria MHTEeHCUBHOCTh OOMeHa HeBbicoka. M3
3TOTO, IMO-BUAMMOMY, CIEIYET, YTO IIACTUYECKHE BHYTPUKIETOU-
Hble TIPOLIECCHI, CBA3aHHBLIE C POCTOM, He CTOJb VX 3HEProeMKH U
X UHTEHCHBHOCTb MO BJIMAET Ha YPOBEHb OCHOBHOTO 0OMeHa. Tak,
Ha OCHOBAHHUM NAHHBIX O IBIXAHWW Pa3BHBAMOIIMXCSA B SIHIIE LIBITUISAT
M KYKOJIOK HACeKOMBIX OBLJIO PAacCYHUTAHO, YTO Ha MOCTpoeHue 1 T
CyXOro BelleCTBa NMPOTOIMJIa3Mbl HEOOXOAMMO 3aTpauyMBarth 3,5 KKan
(Jlonzon, 1938). Ha ocHOBaHHM 3TOr0 MOXHO TOKa3aTh, YTO B Mep-
BBIE TPH MecAla XHU3HU SHEepreTUYeCKUe 3aTpaThl Ha POCT COCTAaBIISI-
oT 24,5 kkan/cyt, win 8 — 10 % oT BeJUUMHBI OCHOBHOTO OOMeHa.
[TpoBegeHHBIE HA OCHOBAHHH TaOJMHH ATKHMHCOHA TEOpETHYECKHE
pacuetrsl (Hommes et al., 1975) nawoT eure MeHblUKME UUDPH: TpeX-
MeCAYHBIN pebeHOK MCITONB3YET NI CHHTETHUECKUX ITPOLECCOB HE
6onee 2,5 % ot obuieit TOTPeOHOCTH B 3Hepruu. CXOOHbBIE pe3ynbTa-
ThI JaeT HETOCPEINCTBEHHOE HM3MepEeHMe 3HEpProTpaT, CBA3aHHBIX C
cuHTe30M (Spady et al., 1976).

CHUXeHHe HHTEHCUBHOCTH OCHOBHOTO 0OMeHa rocne 1,5-ronosa-
JIOTO BO3pacTa MHOTME aBTOpPhI CBA3BIBAIOT C YMEHBIIEHHEM OTHOCH-
TEJBHOTO BECa BHYTPEHHHX opraHoB. JUIst OHTOreHe3a YeI0BeKa TaKoMH
pacyet nipou3sses Xowmmaein (Holliday, 1971). OH npuHSIT OCHOBHOIM
TOCTY/IAaT O TOM, 4YTO B NPOLECCE OHTOreHe3a UHTEHCUBHOCThL OOMeHa
BCeX TKaHel ocTaeTca MOCTOAHHOM, M HCITOB30Ba UMEIOLIHECS CBe-
JeHUs O BeIMYMHE MOoTpebaeHusT KUCIOpOoaa pa3IMyHbBIMU OpraHaMM
B3pOCJIOTO YeJIoBeKa. YUMTHIBAs BO3PACTHBIE U3MEHEHHUST OTHOCHTENb-
HOTO Beca OpPraHoOB, OH PAacCYMTAN MX BO3MOXHBIN BKJIaJ B OCHOBHOM
oOMeH. Tak, oKa3aloch, YTO Y B3POCJIOTO YEIOBEKA MeTaboIMYeCKas
aKTMBHOCTBL Mo3ra cocrarngeT 23,3 % OT oCHOBHOro oOMeHa, meye-
HU — 26,1; cepmuia — 10,2; mouku — 7,1; ckeneTHBIX MbruIll — 28,0 %.
B mnipoliecce OHTOTeHE3a OTHOCUTEIBHBIN BeC BHYTPEHHUX OPraHOB U
CKEJIETHBIX MBI NepepacnpeaesieTcss U BeC BHYTPEHHUX OpPraHoB
cHDKaeTcd ¢ 17 % y HOBOpOXIEHHBIX 10 5,1 % y B3pocibix (ayutoMopd-
HBIH pocT). OCOGEHHO 3HAYMTEJIBHO MEHSETCSI OTHOCHUTENBHBIN BEC
Mo3ra: ¢ 12% y HOBOpOXIeHHBIX 10 2 % y B3pocabiXx. OTHOCHTEbHbIA
BEC CKEJIETHBIX MBI, OTPEAEIsIEeMBIN M0 KpPeaTHHUHOBOMY KO3(-
(pULIMEeHTyY, B OHTOreHe3e yBeJMuMBaeTcs ¢ 20 % y HOBOPOXIEHHBIX
o 45 % y B3pocnbix. Ha ocHOBaHMU 3TUX JAaHHBIX PacCUMTAH BKITAN
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pa3TMYHBIX OPTaHOB B OCHOBHO#M 0OMEH 4YeJIOBEKA Pa3jIMYHOTO BO3pa-
cTa (Tabmn. 2).

OnHako pe3y/ibTaThl TAKOTO pacyeTa BPSIA JIM MOTYT OBITh IPUHSITEL
MOJTHOCTBIO. Ha puc. 2 1aHo conocTaBleHHe U3MEHEHNUST B OHTOrcHe3e
OTHOCHUTENBHOTO BeCca BHYTPEHHHUX OPraHOB M MO3ra ¥ BO3PACTHBIX U3-
MEHEHH 1 MHTEHCUBHOCTH OCHOBHOIrO o6MeHa (1o Talbot). MoxHO BU-
IeTh, YTO B paHHeM Bo3pacte (npumMepHo no 1 roma — Bec 10 xr)
U3MEHEHHE OTHOCHTEILHOIO Beca BHYTPEHHUX OPraHOB HE COMPOBOX-
aeTcs U3MeHEeHUEeM HHTEHCUBHOCTY 00MeHa, 6oJiee TOro, KpUBbIE pa3-
HOHAIIpaBJeHHbI: BEJIMUMHA OOMEHAa Ha eIMHUITY Beca yBEJIMYMBAETCS,
a OTHOCHUTENILHEII BeC BHYTPEHHMX OpraHOB CHIDKaercsi. HauuHas ¢
rOOOBIOTO BO3pacTa MU3MEHEHUE OTHOCHTETBHOTO Beca BHYTPEHHHX
OPTraHoOB Y U3BMEHEHUE HHTECHCUBHOCTH OCHOBHOTO OOMeHa MITyT Mmapai-
J1enbHO. JeHCTBUTENBHO, ¢ 1,5-roooBaioro Bo3pacrta 0OHApYXUBAETCA
TeCHas KoppesTHBHas cBsa3b (r = 0,92) Mexmy BeMTHYMHAMH, XapaKTe-
PHM3YIOLIMMHA UHTEHCUBHOCTD 3HEPreTHUECKOTro OOMEHa, ¥ CYMMAapHbBIM
3HaYEHUEM OTHOCHUTEJILHOTO BECa BHYTPEHHHX OPraHOB U Mo3ra. Mox-
HO CHENAaTh BHIBOM, YTO CHIDKEHUE MHTEHCHBHOCTM OCHOBHOIO OOMEHA
riocae 1,5 JIET 3aBUCHUT OT IIOCTENEHHOIO YMEHBILUEHHS BKJIaa BHYTPEH-
HMX opranoB. HauuHas ¢ 3Toro Bo3pacta HHTEHCHBHOCTb OKHCIUTEIb-
HOro o0MeHa BHYTPEHHHMX OpPraHoOB, MO-BUAWMOMY, MEHSETCS MaJIo.

O npuyMHax MOBHIIIEHWS UHTEHCUBHOCTH 0OMeHa B 6osiee paH-
HeM BO3pacTe TOBOPHJIOCH Bhillle (CM. Tabu. 1). ¥YBenuueHHe B TKAHAX
TUTOTHOCTH aKTUBHOH KJIETOYHOM MacChl OTpaXaeTCsl TAKXKE U B KO-
JIMYecTBE MUTOXOHIPHUANBHLIX (hepMeHTOB. B rnase I Opinu npusene-
HbI HalllKM JaHHBIE O 3HAYUTEJIbHOM HAapaCTaHUM CONEPXAHUSA ITUTO-
XpOMa @ B TKaHU MO3Ta y JieTell B TeueHWe NepBOTO Tofa XU3HH.

Taxum 06pa3oM, IpHUBeIeHHOE B TabJ1. 2 COOTHOILIIEHHE MOXET ObITh
MIPUHATO B MEPBOM IPUOIIIDKEHUN TONBKO IS meTeit crapiue 1,5-ro-
JOBAIOTO BO3pacTa. BriBoab! Xoutumest 0 BKIaae pa3IdyHbIX OPraHOB
¥ TKaHeil B OCHOBHOM OOMeH y IeTel Gojiee MIamllero Bo3pacra Bbi-
3BIBAIOT COMHEHHUE.

A b
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50 L Puc. 2. U3aMeHeHHEe MHTEHCUBHOCTH
OCHOBHOro obmMeHa (rno AaHHBIM

40r TansboTa) B 3aBUCMMOCTH OT Beca
(a) ¥ U3MEeHEHHE OTHOCHUTEJILHOTIO

30 Beca BHYTPEHHMX OpPraHoB ¥ MO3ra
(6) y 4yenoBeKa OT POXNEHHA NO

20r B3pOCJIOro COCTOSIHUS:

10 A ) ) L 41 A — OCHOBHOH OOGMEH B KKan/meHb'Kr

3 S 10 20 304050 70 Beca Tena; b — Bec MO3ra M BHYTPEHHHUX
Bec, xr opraHoB B % K Becy Tena
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Tabnuua 2

Bo3pacTHbie H3MEHEHHS 3HEPreTHYECKOr0 0OMeHa MO3ra, CKeJeTHBIX MBbIIIIL
M MX BKJaa B ocHoBHoii oOMen (no Holliday, 1971)

Bec Tena, OcrosHoit Bec mosra, | O6MeH MO3ra, Bec OO6MeH neyeHH,
- obmMmeH Kr KKa/CYTKH MIEYEHH, KKaJL /CyTKU
KKaJ1/CyTKH KT
5,5 300 0,65 192 0,19 55
11,0 590 1,05 311 0,37 107
19,0 830 1,24 367 0,64 186
31,0 1160 1,35 400 0,94 272
50,0 1480 1,36 403 1,17 339
70,0 1800 1,40 414 1,65 478
Bec OBMeH MBI, [MpOLEHT OT OCHOBHOTO 0GMEHa
MBIUILL, KT KKaJ1/CyTKH obMeHa Mo3ra | o6MeHa neyeHu | oOMeHa MbILLiLL
1,21 21 64 18 7
2,57 45 53 18 8
6,67 117 44 22 14
11,59 204 35 23 18
21,20 373 27 23 25
28,30 500 23 27 28

B npenbiayliieit rnaBe yxe npuBoauIuch naHHbIe E. A. Kie6aHoBoik
(1938), moka3aplileii Ha TIpUMepe MTOCTHATAIBLHOTO PAa3BUTHSA MblLLeii
CHUXeHMeE ITOTpebIeHNsT KUCIIOpoaa cpe3aMy TleyeHM HauuHas ¢ Tiep-
BBIX THEH >KM3HU OO B3POCJIOTO COCTOSIHUSA. YKa3bIBaJIaCh TAKKe paboTa
KoHpana n Mwunepa (Conrad, Miller, 1956), mpoBeneHHast Ha KpbI-
cax, HayMHas C MeCSAYHOTIO Bo3pacta. ABTOPBI YKA3bIBalOT, YTO CHU-
KE€HHE MHTEHCHUBHOCTH OCHOBHOTO OOMEHa Ha €IUHHUIY BECa MOXET
OBITH PACCYMUTAHO IO 3MIMPUUYECKOMY YPaBHEHUIO, B KOTOPOM ITO-
TpeOJIeHMEe KUCIopoaa NPONoOpIMOHATbHO Becy B crenenu —0,5, T.e.
CHUXEHME UIET ropa3no Kpyde, yeM clieqyeTt U3 ypaBHeHus Kuiaitdepa.
AHaTU3UPYS NMPHYMHBI, NPUBOAAIIME K CHIDKEHMIO MeTaboiu3Ma C
BO3pacTOM, aBTOpPHI OTMEYAlOT, YTO OHU He MOTYT OBITH CBSA3aHBI C
OTHOCHUTEJIbHBIMU U3MEHEHUSIMU B COCTaBe TeJia; IMOCKOIbKY OTHOCH-
TeNbHAs BeJIMYMHA aKTUBHOW KJIETOUHOM MAacChl HE MEHSIETCSI, He-
CKOJIbKO YBEJIWYHBAETCH KOJTUYECTBO XXKHMpa, HO 3aTO YMEHBLUAETCS
KOJIMYECTBO 3KCTpaleUonspHoi Boasl. Konpan 1 Muiuiep Takke 06-
palaloT BHUMaHKHe Ha CHIDKEHWE OTHOCHUTENBHOTO BeCa BHYTPEHHUX
opraHoB ¢ Bo3pactoM. OfHAKO HX IMOACYET IMOKA3bIBAET, YTO TAKUM
CIOCO6GOM, €CJIM IPU3HATh MHTEHCUBHOCTH 0OMeHa BHYTpEHHUX Opra-
HOB HEU3MEHHOM, MOXHO OOBICHUTD TOJILKO 27 % OT 00LLETO YPOBHS
CHIXeHMsI oOMeHa, B To BpeMs KakK Yy Kpwic ¢ 30-ro o 120-i neHp
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XH3HHM YPOBEHb OCHOBHOTO OOMEHAa Ha eqWHULY BeCca CHUXAETCs Ha
55 %. Ha 3TOM OCHOBaHUM aBTOPBI TIPEAITONATAIOT, YTO CHIXKEHHE OC-
HOBHOro o6MeHa y KphIC, ITO-BUIUMOMY, ONPEAENseTCS KaK U3MEeHe-
HHEM BKJIaJla BHYTPEHHUX OPraHOB, TAK U CHYDKCHUEM YDOBHSI UX OKUC-
JIUTENBLHON akTUBHOCTHU. [TogpobHas KapTrHa BO3pacTHBIX M3MEHEHUN
MOTPebIeHUsT KUCIOPOJa Cpe3aMy pasIMYHbIX OPraHOB IIPUBOIUTCS B
moHorpaduu A.B.HaropHoro, B.H. Hukuruna u WM. H. bynankuHa
(1963).

TaxkuM 006pa3oM, JUId aHATIM3a BO3PACTHBIX OCOOEHHOCTEH YpOBHS
OCHOBHOIO ofMeHa HEeOOXOOMMO YYMTHIBATH KaK HEPaBHOMEDHOCTb
CKOPOCTH pOCTa Pa3JIMYHBLIX OPTaHOB M TKAHEH, TaK U CTENEHb U3Me-
HEHHS] UX OKHCJIUTEIBHON aKTHBHOCTH.

B Halmx ucciaenoBaHUAX MBI HOMBITATHCH MPOAHATM3UPOBATh BO3-
pacTHbIE U3MEHEHHUS OCHOBHOI0 06MeHa € YYE€TOM HAHHBIX O COAEP-
KaHUM LIUTOXPOMA @ B PAa3IMYHBLIX OpraHax U TKaHsax. [Ipu aToM Ha
OCHOBaHMH abCOIOTHOTO U OTHOCUTEJIBHOTO BECA TKAHU paCCUMUTHIBA-
JIM COAEPXaHHe LIMTOXPOMa @ B UCCIIEAYEMOM OpraHe WIM TKaHH.

3a ypoBeHb OCHOBHOTO 0OMeHAa NPUHHUMANIM BETHYHUHY [TOTPEOIeHUA
KHCJIOPOa XUBOTHBIM B YCJIOBUSIX MHUHHUMAIBHOW JIBUraTeIbHOM aK-
THUBHOCTM TP TEPMOHEHUTpaTbHOH TeMIteparype cpenbl. Mccnenosanus
MPOBEAEHB! HAa KPBICSTAX C MEPBLIX YACOB MOCJIE POXIEHUS 1O B3pOCIIO-
ro cocrosgHusA. TeMIlepaTypa B ra3000MeHHON KaMmepe IToJIepPXKUBaTach
B Ipeaeax TepMOHEUTPpaibHOM I JAHHOTO Bo3pacTta (Taba. 3).

Pe3ynbTarhl 9TMX UCCAENOBaHUH MOKA3bIBAIOT, YTO Y KPBIC B IIPO-
LIecCe OHTOTE€HE3a YPOBEHL OCHOBHOTO 00MeHa B IepBhble AHU HUSKUIA,

Ta6nuua3
HN3mMeHeHHe OCHOBHOIO 00MEeHa B OHTOTrEeHe3e KpbiC

Bospact rasoggxgsgigiz;epe, Morpebnete O, Konuuectso
C mi/100 1-MuH
HoBopoxneHHble 35,5 2,55+0,03 20
(12 yacog)
4 nHs 34,0 2,68+0,07 24
6 — 10 nHeit 33,3 2,69£0,06 mMuH. 46
3,80£0,09 makc.
3,26 0,08 cpenH.
12 qHe# 32,0 3,34£0,04 18
16 nHeit 31,5 3,46+0,02 16
20 nHeit 31,0 3,17£0,05 12
25 nHei 30,3 3,31+£0,03 18
30 mHeit 29,0 3,29+0,01 16
45 nHeH 28,5 3,04£0,05 8
90 nHei 28,0 2,34%0,05 6
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3aTeM OH JOCTHUraeT MaKCHMMyMa B 16-IHEBHOM BO3pacTe U MOCTEIEH-
HO CHMXAETCS K B3POCIOMY COCTOSTHHIO. KapTuHa HECKOJbKO Ha-
MTOMHMHAET OIMMCAHHOE BHILIE BO3pAaCTHOE M3MEHEHHE OCHOBHOTO 06-
MEHa B OHTOreHe3¢e yesloBeka. B mpHHIMIIE Takas e BO3pacTHast IUHA-
MHKa 3HepreTH4eckoro obMeHa ObUIa OMMMCAHA IS KPHIC M paHee
(OpmMarosa, 1965). B 310l paboTe M3MepsUIH MOTPeBIEHNE KMCIOPOIa
y KPBIC pa3JIMYHOTO BO3pacTa NP ONHOM M TOM Xe TeMNnepaType Cpenbl
20 —22°C. DTa TeMneparypa ropasao HIDKe TEPMOHEHTpPaAIbHON JIaxe
IUTST B3pOCJIBIX JKMBOTHBIX. [103TOMY LUMGPBI, XapaKTEPU3YIOLIVE NHTEH-
CUBHOCTH 0OMeHa, OBUTH 3HAYUTENBHO 60jIee BHICOKMMH 33 CUET XMMU-
yecKou TepMoperyasuud. s npeaoTBpalieHHs OCThIBAHUST KPBICST
NepBBIX JHEM XM3HM TOMEIIATH B Fa3000MEHHYIO KaMepy IO HECKOJIbKY
ocobeil B criellMaIbHO YCTPOEHHOM THe3ae. biiaromaps «rpyrnnoBomys»
3¢ dheKTy KpHICATa HE OCTHIBIHM, HO BETMYMHA MOTPEOICHUST KUCTO-
pona Obula OYEeHb BHICOKA, YTO XapaKTEPHO IS XKUBOTHBIX C aKTHUBU-
POBaHHOW XUMHUYECKOH TepMoperyisitiueit. Tax, s 4-OHEBHBIX KPbI-
cAT OoHa cocTapasia 5 Mia/100 r- MHH, 3aTeM MO Mepe pa3BUTHUA Tep-
MODETYNSIUOHHBIX MEXaHM3MOB BEJIMYMHA 0OMeHa y OMMHOYHOTO
XMBOTHOTO B 17-mHeBHOM Bo3pacTe mocturana 10,4 mi/100 r- Mumn,
yTo, Mo naHHLIM Te#mopa (Taylor, 1960), cooTBETCTBYET YPOBHIO
MaKCHUMaJIbHOW aKTUBallti XMMUYECKOI TepMOpETrysiinuy. B nanbHei-
ureM norpeblieHUe KHUC/Iopoda CHHMXAIOCH B CBSI3HU C YBEJIMYEHHEM
Pa3MEpPOB U TEIJIOU3OJISLIMU TOKPOBHBIX TKAHEH OpraHu3Ma XXUBOT-
HOTO.

TakuM o6pa3oM, BeJMYUHA TMOTPeONeHUs] KUCIOpPOda, HU3MEpeH-
Hasl IpHU TeMITepaType HUXe TepMOHEUTPaNbHON sk JAaHHOTO BO3pa-
CTa, CBUIETENILCTBYET B NEPBYIO OYEePelb O BO3PACTHHIX U3MEHEHUSIX
TEPMOPETYJISIIMOHHBIX MEXaHU3MOB, XOTS O06IIast TEHACHIINS U3MEHe-
HUM MHTEHCUBHOCTH 3HEPreTHYECKOIro 0OMeHa COBMAJaeT.

DTO coBNajeHMe, MO-BUIUMOMY, He ciiydaitHo. HaMu OBLIO ITOKa-
3aHo (rnana 1), 4To y KphicAT 16-IHEBHOTO BO3pacTa OOHApYyXHUBaeTCH
MaKCUMAJILHOE COepKaHnue LUTOXPOMOB B Oypoil XXMpOBOM TKaHU U
neyeHd. Kpome Toro, HaMM nokKa3aHa T€CHasl CBSI3b MEXIY ColepXa-
HHEM LIUTOXPOMOB BO BHYTPEHHHUX OpraHax M UHTEHCHBHOCTBIO OC-
HOBHOTO o6MeHa (puc. 3).

HeckonbKo nHasa KapTuHa o6HapyXeHa B HAllIMX OMBITaX Ha KPOJb-
yaTax. OCHOBHBIE OCOOEHHOCTH 3HEPreTUYECKOro oOMeHa BLISIBIINCH
Y XXMBOTHBIX NMEPBBIX THEH XU3HM (Ta01. 4). OKa3bIBaeTCs, y KpoJab4ar
MEePBBIX HHEH XHW3HU B YCIOBUSX TEPMOHCHUTPANBLHON TeMIIEpaTyphi
MOXHO 3apeructpupoBath kakx Hu3kuit (0,84 miu/100 r-MHUH), TaK U
OYeHb BBICOKMI ypoBeHb oOMeHa (2,8 mi/100 r-muu). I[Tpu HU3KOM
YPOBHE OOMEHA PETUCTPUPYETCS PeIKHUIT pUTM ObIXaHUS U cepaedue-
HUit. B eCTeCTBEHHBIX YCJIIOBUAX KPOJIbYATA MEPBLIX JHEH XU3HU B Te-
puonbl Mexny KopmieHHeM (1 pa3 B CYTKM) HaXOOSTCS B THE3NE C
XOpOIIeH TeIIOU30JIILMEN B COCTOSTHUM TIIYOOKOro cHa ¢ OYeHb HU3-
KUM 0ObMeHOM. BEIHYTBIE U3 THe3/1a XKMBOTHbIE NTOCTENIEHHO NPOCKHINa-
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Puc. 3. ConocraBneHue BeIUYUH
HHTEHCUBHOCTU OCHOBHOro (0Oe-
Jible CTOJNIOMKHU) OoOMeHa ¢ HU3Me-
HEHUEM OTHOCHUTEJIBHOTO COAEp-
JKaHMUSI LUTOXPOMA @ BO BHYTPEH-
HMX OpraHax (3alUTPUXOBaHHbIE
CTOJOUKH) Y 4-IHEBHBIX, 16-AHEB-
HBbIX M B3pPOCJBIX KDbIC JHHHH
Bucrap

w
N

—

IMorpebnenune O,, Mi/100 r « MuH
N

2

4 mus 16 aueit Bspocibie

ConepxaHue uuToxpomMa a, HM - r Beca

[=}

I0TCsI, H 0OMeH yBenu4uBaeTcs. [103TOMY B YCIIOBUSIX SKCIIEPHMEHTA
Jaxe [py OHOMN U TO# Xe TeMIepaType cpellbl U MUHUMAJIBHOMN IBU-
raTeibHOW aKTMBHOCTH MOTYT ObITh IMOJyYeHBI IBa YPOBHSI OOMeHa
(cM. Tabn. 4). I3MEeHYMBOCTD YPOBHS OCHOBHOTO OOMEHA B TEPMOHENT-
paibHOI cpele ObUia 0OHApYXXEHa U y KPBICAT, HO OHAa MeHee Bhipa-
XeHa v npossisercsa B Bo3pacte 6 — 10 nHeit (cM. Tadi. 3).
Pe3ynbTatel 3TUX HaGMIOOeHUI MO3BONSIOT MPEANOJIOXUTh HATH-
YyHe B OIpeleJIeHHOM BO3pacTe MEXaHM3MOB, CITOCOOHBIX peryjiv-
pOBaTb UHTEHCUBHOCTb 3HEPTETUYECKMX MIPOLIECCOB B HIMPOKOM Ovia-
rma3oHe. IIpu 3TOM MOXHO IIpeACTaBUTH, YTO YPOBEHb SHEPreTHYE-
CKOTro METab0oIM3Ma 32aBUCUT He TONBKO OT Pa3BUTHUSI MUTOXOHAPH-
aJIbHOTO anmnapara (KOJHM4eCcTBa MUTOXOHJAPHH B KJIETKax), HO U OT
CTENeHU MX aKTHBalHH. OIEHKa CTeTIeHU 3HEePTeTHYECKOMH aKTHB-
HOCTHU MUTOXOHJPUHM in vivo IpeICTaBAsIeTCS CIOXHOIT 3amauei. {ns

Ta6nuua 4

H3meHeHHs: OCHOBHOTO 00MeHa B OHTOreHese KPOJIHKOB

Benuyuna Yacrora
B Temnepatypa norpebneHus "
03pacT, JHH N COKpalieHH
cpensl, °C KHchopona, cepana
ma/100 r- MuH p
2—3(n=11) 33 2,80+0,18 300
(n=14) — 0,84+0,28 140 — 160
4—7(n=218) 32 2,46 +0,06 297 £9,7
9—12(n=28) 30 2,00+0,08 295+10,5
15—17 (n=10) 28 1,89+0,07 316+9,1
30 (n=9) 26 1,58+0,16 —
60 (n=15) 24 1,20+£0,16 —
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atoit ueau Yanc (Bradly, Chance, 1974) ucnonb3oBas gAaHHBIE 00
ypoBHe dnyopecueHuMH HAJIH u cTeneHy ero OKUCIEHUST WIN BOC-
CTaHOBJIEHUS.

B0O3MOXHOCTH HUCIIOJNIB30BAHHOIO HAMM METOIA KOJUYECTBEHHOM
OLIEHKH COAEPXaHUs LIUTOXPOMOB B OpraHe B COMOCTABJIEHUM C Be-
JIMMUHOM MOTpeONeHNUsT KUCJIOPOJA OPraHOM WIM LIENBIM XHUBOTHBIM
MO3BOJIFIOT MOMYYUTH YCPEeAHEHHYIO paCYeTHYIO BEIMUMHY aKTUBHO-
CTH MHUTOXOHIPHI, OTHECEHHYIO K €IMHMLE COHEPXKAHUSI LIMTOXPO-
MOB. Taky CpeIHIO BEMTMYUHY MOXHO paCCYMTATh MaXe JUIA LEJIO-
ro XHBOTHOrO. [HeiCTBUTENBHO, 4-THEBHBIN KPHICEHOK COOEPXHT B
TKaHEBOM MMTOXOHIpHAJILHOM anmapate 18 HM uToxpoMa a u mo-
tpebaser 0,24 M Oz B 1 MuH. PacyeTHast akTHBHOCTD paBHa: 0,24 mu/
MuH 18 HM nurtoxpoma g = 0,013 mi/MuH -HM uuroxpoMma a. Ing
16-nHeBHOTO KpBICeHKa Takoif pacdeT maer 0,012 Ma/MuUH-HM uu-
TOXpoMa a, a Wwist B3pocyoi kpbicel — 0,008 Ma/MUH - HM UUTOXpO-
Ma a. PacyeT npUGIU3UTENBLHBLIN, BEPOSTHO, TAJIEKO HE BO BCEX Opra-
Hax ¥ TKaHAX 0OMeH B COCTOSIHMM ITOKOsI aKTMBMPOBAaH B OIMHAKO-
BOM creneHu. OOHAKO OH TTOKA3bIBA€T MHTEPECHYIO BO3PACTHYIO 3a-
KOHOMEPHOCTH: pacyeTHasi aKTUBHOCTh MHUTOXOHIPHAJIBHOIO aItmia-
paTa OTYETJIMBO CHUXAETCA C BO3PACTOM.

PesyibTaThl 3TOTO NMPUOIIIDKEHHOrO pacyeTa ObUIM MOATBEPXKIECHBI
B ONBITaX Ha U30JMPOBAHHBIX MUTOXOHADPHSX TIEYCHU KPOJIbyaT. B Ha-
e maboparopun I'. M. Macnosoii (1970, 1971), . A. KopuueHko u
IpYyTUMHU coTpyaHMKaMu (1970) Obula npeanpuHsTa TMOMNBITKA U3Y-
YUTh HEKOTOPBIE ACMEKTH BO3PACTHBIX 0COBEHHOCTEH DYHKIIMOHANE-
HOTO COCTOSIHHUS MUTOXOHIPHUI TEeYeHU KpOJbyaT MepBhIX THEH XU3-
HY M B3POCIBIX XHUBOTHBIX.

CoBepllleHHO OYEBUIHO, YTO OLEHHUTh QYHKUMOHATLHOE COCTOA-
HUE MUTOXOHIPHUH 1OCHE UX BBIACIECHHUS U3 TKaHEW U UCCIenoBaTh UX
JbIXaTeJbHYIO aKTHBHOCTh ITPY MHKYOAllMU B MICKYCCTBEHHOM cpee —
3amada TpynHasi, OCO6EHHO MPH BO3PAacTHBIX HCCIeI0BaHUAX. Brixon
MUTOXOHAPHIA TIPY NPOBENEHUM MTPOLIETYPHI UX U3OJSINHN U3 TIEYEHH,
€CJTH CYIMTh IO CONEPXKaHUIO IIMTOXPOMA @ B UICXOAHOM rOMOTeHaTe U
B BBIOEJIECHHOM IIperapare, ¢ BO3pacToM He MeHAeTca. OmHAaKO KOH-
LIeHTpallUs LIMTOXpOMa ¢ B HM Ha 1 MI MUTOXOHIPHAIBLHOTO Oeyika
oKasanach y 8 — 14-mHeBHBIX kponbyat 0,185, B To BpeMs Kax y B3poc-
JIBIX OHa 6bu1a paBHa Uik 0,105, DTo roBOpHT 0 TOM, YTO MUTOXOHI-
PHUM TeYeHH KPOJbYyaT paHHETO BO3pacta COMEpPXAaT LIMTOXPOMOB TIO-
YTH B 2 pa3a Gosbliie, YeM MUTOXOHIPUM B3POCHBIX. DTH Pa3nnuuus B
KOJIUMECTBE NbIXaTeTbHBIX MePEHOCYHKOB B MUTOXOHAPUSIX HEOOXOIH -
MO OBIJIO yYecThb NpH AanbHeifnieil padoTte. Tak, eciii IPUBOAUTH CKO-
pOCThH MOTPebOACHUS KUCIOPOAAa MUTOXOHAPUIMM OOBIMHBIM METOIOM
K KOJIMYECTBY MHUTOXOHAPHAILHOTO OeNKa, To GYIyT MOoNydeHbl 3aBe-
IOMO OOJbLIME Pa3NUYUs B AbIXaTeJIbHOK aKTUBHOCTH MUTOXOHIPHIA,
YTO SIBHO He OYIET COOTBETCTBOBATh CTENEHH QYHKIHMOHAIBHON aK-
THBHOCTH TEPMHHAIbHEIX AbIXaTENIbHBIX aHcaMbiteit. [ToaToMy MBI Ipo-
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HW3BOJIWIM pacyeThl CKOPOCTEH JBIXaHUS HE Ha €MUHULLY MUTOXOHAPH-
ajpHoro Oesika, a HAa HM LIMTOXpoMa a.

IIpu aHaTHU3e OKUCIUTEIBHOM CMTOCOOHOCTH MUTOXOHIOPHUI B IEp-
BYIO ouyepenb 00pallanoch BHUMAHUE HA XapaKTEPUCTHUKH KX COCTOS-
HMI1, COOTBETCTBYIOIIMX OIpee/ieHHOH aKTUBHOCTH TKaHeH. B HacTos-
11Iee BpeMs CTAJI0 OYEBUAHO, YTO NMPH QYHKLIMOHUPOBAaHUYM MHUTOXOH -
pHii B YCJIOBUSIX in Vivo B TIOKO€ OCHOBHAs Macca MUTOXOHIPUN Haxo-
IUTCS B COCTOSHUH 4 1o YaHcy. DTO COCTOSIHUE XapaKTepU3yeTcsl XO-
pPOIIMM 00eCrieYeHHEM MHTOXOHAPHH KHUCIOPOIOM M CyOCTpaTaMH.
OnHako npIxateabHasi akTUBHOCTD [10JaBJieHa B CBSI3U C TEM, YTO OHA
COTIpsiKeHa ¢ npoueccaMu pochopWIMpoBaHUs, a B MOKOSLLUENCH TKa-
HHY OCHOBHOM OOMEHHEINH (OHI aAeHUIIHYKIEOTHIOB, UCIIOIb3yEeMbIi
IUISI BHYTPMKJIETOYHOTO TPAHCIIOpTA 3HEPTHMH, OKA3bIBAECTCS B BUIE alie-
Ho3uHTpUdochopHoit KUCTOTH (AT®P). OTCYTCTBHE COOTBETCTBYIOLLIMX
akuenTopoB ¢ocharta U ABIAETCI OCHOBHBIM TOPMO30M KJIETOYHOIO
nbixaHus. [ToBbIlIeHWe aKTUBHOCTH KJIETKU BENIET K 3aTpaTaM 3HEPIUU
u ruaponusy AT®. IlogeneHue akuenropoB docdara B BUIE aO€HO-
suHaudocdopHoii kKucaoThl (AIP) NpuUBOTUT K aKTHBALUMM ObIXa-
TEJIbHOM aKTUBHOCTH MHTOXOHJPHUIi (IBbIXaTEJIbHBIM KOHTPOJB) U 3TO
OymeT nmpomoKareecs OO TeX Mop, MOKa KieTka OyneT TpaTtuTh SHEP-
THIO0 MaKpo3pruyecKux ¢ocopHbIX COENMHEHUI U TOCTABISATh MUTO-
xounpusam AP . B skcriepiMeHTe, MPOBOAUMOM MOMSIporpauueCKuM
METOIOM, MO3BOJISIOIIMM B OTHOCHTEJNBHO KOPOTKMH MHTEpPBal BpeE-
MEHU PErMCTPUPOBAThb ABIXATEJIbHYI0 aKTUBHOCTP MUTOXOHADHH, ak-
THUBAaUUS ObIXaTeJbHOW aKTUBHOCTH NOCTHUraeTcst 106aBKaMU B Cpedy
MHKYOaLMK onpefesieHHbIX KoauyecTB AP . JInIxaTebHast AKTHBHOCTD
MUTOXOHIPHI TIPY 3TOM pE3KO aKTUBHPYETCS. YUMTBHIBACTCS BpeMS,
3aTpayuBaeMoOe CYCIIeH3HWeill MHUTOXOHIpHI Ha (ochopuiupoBaHHUE
Kaxmoit nobaBku. AKLEeNTop pocdara oka3piBaeTCsl HCUEPIIaHHBIM, U
MHWTOXOHAPHUM TMEePEXONSIT U3 aKTUBHOIO, 3-TO COCTOSIHHA, B 4-¢ —
TOpMOXeHUe MbIxaHus. OTHOLIEHHE CKOPOCTeH AbIXaHUS B 3-M COCTO-
sIHUU (V3) K CKOPOCTH OBIXaHMs B 4-M COCTOSSHUM (Vy) cocTaBisieT
OIMH M3 NMapaMeTPOB, XapaKTepU3YIOLUINX MUTOXOHIPHH, U 0003Haya-
eTcsl KaK JabIxaTeibHbIH KoHTpoab (JIK) mo YaHcy.

JK = 163

V,
JpyrM mokasartesieM, XapaKTepH3YIOLIUM aKTUBHOCTb MUTOXOHI-
puil B 3-M (aKTUBHOM) COCTOSIHMM, sBigerca Koabduunedt AID/O.

K
AID/O = )
/ Vi-At
rae At — Bpems (HocHOpWINPOBAHUS CTaHIapTHON mobaBku AlD;
K — BenuuuHa craHoapTHo# no6aBku AID.
Ecnu BenuyuHa K oTpaxaeT cTeneHb CBS3U IPOLIECCOB Mpeolpa-
30BaHUS U aKKYMY/ISLIMH SHEPTHH MUTOXOHIPHAMU C SHEPreTUYECKM-
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MM mIpoLieccaMM B caMoii KiieTKe, To BennunHa AIIP/O xapakrepusyeT
(hyHKIIMOHANBHYIO OPTaHU3aLMIO MEXaHMU3MOB, OTIPEIENSIOIIMX MTPOLIECC
(ochopunuposanusi AP B MUTOXOHAPUATBHON MeMOpaHe U CBA3b UX
C aKTMBHOCTBIO TEPMHHAIBbHOI IbIXaTeNIbHOM 11erH. YeM OO0Jbliie BeJM-
yuHa AJIP/O, TeM MeHblIe 3aTPayHBaeTCa KMUCIopoaa Ha Qochopiun-
pOBaHUE, TEM COOTBETCTBEHHO BbIllIe KO3G(MULIMEHT TONE3IHOIO HEH-
CTBHS MUTOXOHAPUI C TOUKM 3pEHUS 3almacaHusl SHEPTUU U1 Jallb-
HeNIINX BHYTPUKIETOUHBIX METAO0JTMYECKUX ITPOLIECCOB.

B psane paboT, NOCBAILIEHHBIX UCCIEIOBAHUIO COCTOSTHUS MUTOXOHI -
PHU Y XKMBOTHBIX PAHHETO BO3pacTa, OTMEYEHO CHIKCHUE BETUYHUHBI
JK, rnaBHBIM 00pa3oM 3a CYET YBEJIMUCHUS CKOPOCTH AbIXaHUS B 4-M
COCTOSTHUH, 3TO ObUIO MOKAa3aHO HA HOBOPOXIEHHBLIX MOPCKMX CBUH-
kax (Kymsuna, EBronneHko, 1967; Kymsuna, 1970; AuaneHko, [ep-
urkosuy, Konnpaiiosa, 1966).

B Gosnee paHHHX paboTax, MCHOJIb3ysl MeTOAMKY BapOypra, GbuiH
TIOJTYYEHBI Pe3yIbTaThl HEHOCPEICTBEHHOTO OrpeaeieHUsT KO3pdHULiM-
eHTta P/O, T.e. uncno ¢pochopIHPOBAHUI B TEPMUHAIBHO ObIXaTeNb-
HO¥ LIenn Ha KaXIbIH aTOM BOCCTaHOBJIEHHOTO KUciopoaa. Mccneno-
BaTeJIM OTMeYal bojlee HU3KME 3HaYeHUs1 P/O MUTOXOHAPUIL XHUBOT-
HBIX paHHETO BO3pacTa Mo CpaBHEHHIO co B3pocibiMu (CeBepuH, CKy-
nayeB, Kucenes, Macnos, 1960; CkynaueB, 1962; Ckynaues u iAp.,
1964). YKa3aHHbIe aBTOpHl OOHAPYXITH 3HAYUTEIbHYIO JIAOUIBHOCTD U
JIETKYIO TOBpEXIAEMOCTb IPU BHLICICHUM MUTOXOHIPHHA XMBOTHBIX
Ha paHHHMX CTagusAX OHTOreHe3a.

Hawm ymanoch MoIy4uTs NperapaThl MUTOXOHAPUIT HOBOPOXIEHHBIX
KPOJIMKOB B XopolueM (YHKLUMOHATBHOM COCTOSIHUHM MYTEM Noadopa
YCJIOBUH BBIIEJEHUS, O UEM CBUIETENBLCTBYET B MIEPBYIO O4Yepelb HU3-
Kag CKOPOCTH IBIXaHMS B 4-M COCTOSTHUU, OGBIYHO JIETKO HapyllaeMast
TIPU BBIIECACHUM.

Bonbliioe 3HayeHWe Mg BHIABAEHUS Pa3TUYUN (PYHKIUMOHATTBHOTO
COCTOSIHUSI MUTOXOHAPHH MMeeT BhIOOp cpenbl MHKYyb6auuu. B pabote
[.M.Macnosoit u E.H.Moxosoit (1969) 6bUI0 NOKa3aHO BIUSHUE
COCTaBa cpelbl MHKYOAllMM Ha XapakKTep 3THX pasnuuuii. U3secTHO,
YTO Cpelbl ¢ OOMBIIUM COMEPXKAHUEM Caxapo3bl CTIAXUBAIOT Pa3jin-
YUs MeXAy NpernapataMi MUTOXOHAPUU. C IpyToi CTOPOHEI, B cpefiax,
comepxaiux GonbuIyio koHleHTpauu KCl, cTpykTypa MUTOXOHI-
pUii cTaHOBUTCA 6oJiee TabWIBHOM, YTO MOXET CIIOCOOCTBOBATL BBISIB-
JIEHU10 (PYHKUMOHAJIbHBIX pa3IMyuil.

B Haleit paboTe MCIIoNb30BaNy IBa BapuaHTa cpem: Ne 1 — 0,100 M
KCl1, 0,052 M tpuc, 0,003 M K;HPO4; Ne 2 — 0,010 M KC1, 0,150 M
tpuc, 0,003 M K;HPO,. B 3THX cpenax BhISIRIEHBI YETKUE Pa3IMUMs
COCTOSTHUSI MUTOXOHIPUH HOBOPOXIEHHBIX U B3POCIBIX KPOIUKOB. Pe-
3yJILTAThl UCCNICAOBAHUS NMpPEACTaBIEHBl Ha pHC. 4, HA KOTOPOM BUIHO,
YTO ABIXaHUE MUTOXOHAPH TiedeHN 2 — 4-THeBHEBIX KpOJIbyaT OT/IM4Ya-
€TCS1 OT B3POCJIBIX KPOJMKOB 3HAYUTEIBHON YYBCTBUTEIBLHOCTBIO K NO-
6askaM AJIP. MUTOXOHAPUM KPOJIBYAT MEePBHIX AHEH XW3HU Gonblile
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MOTpeOJISIIOT KMUCIOpoAa B 3-M COCTOSSHUM, IIPUYEM 3TO COIIPSDKEHO CO
cHipkeHHeM BeimyuHBI AID/O. s ¢ochoprmupoBanus onpeaeieH-
Horo KoaniectBa AP HeoOxoauMo GoJIblilee KOJTHYECTBO KMCIIOPOAa,
YTO FOBOPUT O TOM, YTO JOCTVMDKEHHME BBICOKUX CKOpOCTel MoTpebieHus
KUCJIOpOZa CBSI3aHO C MafeHueM 3(PEKTUBHOCTH IbIXaTeIbHON LIETIH.
Oxucnenue U hochopwINpoOBaHHE HECKOIBKO pa3o0IleHbI, OHAKO 3TO
pa3o0lIeHKe TOBOJIBHO CBOEOOPA3HO, MOCKOIBKY IIPH 3TOM HE CHIDKA-
€TCs1 ObIXaTeNbHBIA KOHTPOIb. BEICOKHMIA ITOKA3aTEIb JBIXATETLHOTO KOHT-
poJist (CM. pHcC. 4) CBS3aH Y HOBOPOXIEHHOTO KPOJIbYOHKA C OYEHDb HU3-
KOHM CKOpPOCTBIO AbIXaHMS B 4-M COCTOSTHUH U 3HAYUTEJILHON aKTUBUPO-
BaHHOCTHIO B 3-M COCTOSAHHUM. O BBICOKOM IbIXaTEIbHOM KOHTDOJIE MU-
TOXOHIPHUM IMEYEHU YTHUHBIX 3MOPUOHOB CBUIETENLCTBYIOT TAKKE pe-
3ynbTarhl uccaegoBanuii B. 1. Maxuneko u B. M. llleronskona (1974).

ConocraB/ieHUe TaHHBIX, ITOAYYEHHBIX IIPH HUCCICIOBAHNH HM30TH-~
POBaHHBIX MUTOXOHIPHH, C OCOOEHHOCTSAMM 3HEPreTUYECKOro ooMeHa
TPYOHO Y TpeOyeT OCTOPOXHOCTH B BbIBOJax. OIHAKO B HAllEM CTyyae,
KOIJa UMEHHO B PaHHEM BO3pacTe V XXHUBOTHLIX OOHAPYXHUBAETCs HEO-
OBbIYAITHO WIHMPOKAast BapHabeIbHOCTh OOMEHa B ITOKOE — OT HU3KHX IO
CaMBIX BBICOKMX 3HAYEHMN — HEeBOJBHO HaIpailiMBaeTcsl COIOCTaRnNne-
HYEC C KapTUHOM U3MEHEHHS AbIXaTeJbHOM aKTUBHOCTH MHUTOXOHIPUHA
KpOJIbYAT NEPBbIX OHEH Xu3HHU. Ha ypoBHe MMTOXOHOPHUM MBI TaKXe
BUIMM BO3MOXHOCTb PE€3KO aKTMBUPOBaTh U TOPMO3UTh CKOPOCTB 10~
TpeOJIeHUs1 KUCIIopoaa. DTO TO3BOJISET TOJAraTh, YTO YKa3aHHbIE OCO-
OCHHOCTU MUTOXOHAPHUH OTPaXalOT CBOeOOpa3ne TKAHEBOTO SHEPIeTH-
YeCKOro MeTabonM3Ma B paHHEM BO3pacTe.

Bo3HUKaeT BOIIPOC 0 MEXaHHW3Max, OTIpeAeNsSIIOIIMX COOTBETCTBYIO-
LYI0 HACTPOHKY TKaHEBOro MeTabojM3Ma M OCYLIECTBIISIOIIMNX pery-
JISILIVIO YPOBHSI aKTUBHOCTH BHYTPHKJIETOYHEIX TpolieccoB. M3pecTHa
BbICOKas YyBCTBUTEJIBHOCTb TKAHEBBIX OOMEHHBIX MPOLIECCOB K KaTe-
XOJJaMMHAM B paHHeM Bo3pacTe. MOXHO IoJjlaraTh, YTO MEIMATOPHI

200
g 150 - 2=4 nun
5
> Bapocnbiit
S ALD/O =2,4
£ 10013 &
8 I /a
< ) i = K =1,4 Puc. 4. UsmeHeHue cxopocTv notpe6-
= Lo\ '--/-/m(=3,o JIEHUSI KUCJIOPOAA MHUTOXOHAPHUSMHU
= 50 cn=12,3 . neyeHu 3—4-mAHEBHBIX KpPOJbYAT U
N « = « B3pPOC/bIX KPOMUKOB Ha CTAHAAPTHYIO
= I = =
§ § § § no6asky AP u nuHutrpodeHoa
L L L Mo BepTuxanu — norpebneHne KUCIO-
1 2 3 MHMH pofia; MO rOPU3OHTANIH — BPEMS, MHH
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Tadnuuas

HA3meHenne seuynHbl noTpedaenus kuciopoga (ma/100 r - mun)
Y KPbICAT H KPOJABYAT MOCJE BBeACHH 2,5 Mr/Kr HHAepasia
B TEMIIEPATYPHBIX YCJIOBHAX, OJIH3KHUX K TePMOHEHATPAIbHBIM

KpoicaTa Kponryata
6 — 7-axesHble | 28 — 30-nHeB- | 2 — 3-aHeBHble | 13 — 14-nHeB-
NpH TeMnepa- | Hble NPU TeM- | TP TeMnepa- | Hble MpH TeM-
Bennuuna Type B raso- nepatype B Type B ra3o- neparype B
ob6MeHHO! ra3co6MeHHOoH oOMeHHOM ra3oo0MeHHOH
Kamepe Kamepe Kamepe Kamepe
33°C (n=10)} 29°C(n=11) | 33°C(n=12) | 29°C(n=7)
Hcxonnas 3,72+0,14 3,32+0,05 2,924+0,04 1,93+0,12
BEJIMYHMHA
norpebneHus
Kucaopona
IMotpebnenue 2,521+0,17 3,02+0,06 2,13+0,08 1,99+0,13
KHCJIopona
rociae
BBCACHUA
WHAepana
H3meHeHue B 32,0+1,5 9,1+0,8 27,3%1,2 0
MPOLIEHTAX K
HNCXOOHbIM
BCJIIMHHHaAM

CUMIIATO-aIPEHANOBOM CUCTEMEI, OCOOEHHO HOpalpeHANMHUH, NCIUCTBYS
Ha 6eTa-agpeH3pruyecKrie pelenTophl Ia3MATHYECKON MeMOpaHHI pa3-
JIMYHBIX TKaHe#, BHI3BIBAIOT CTUMYJISLMIO OOMEHa JaXe B YCJIOBHSIX,
KOTJa TEPMOPETYIATOpPHAS TEIUIONPOIYKLUUS He aKTUBMPOBAHA.

151 IpOBEPKM 3TOTO MPEMIONIOXEHMs OLUTA TIPEIIIPUHATA CEPHSA OIThI-
TOB, B KOTOPBIX KPOJIbYATaM Y KPBICSATAM PA3NUYHOTO BO3pPAacTa, MOMe-
LLIEHHBIM B TA3000MEHHYIO KaMepy, B TEMIIEPATYPHBIX YCIOBUSIX, OTH3-
KHX K TEPMOHEWTPATEHBIM, BBOMWIM HEOOIBLIYIO (2,5 MI/KT) K03y UH-
Jepana (brokaropa 6eTa-agpeH3pruueckux pelerrropon). OKasanoch, 4to
KpbicsiTa 6 — 7 OHeH XM3HU 101 BIMSTHUEM HHAEpaa CHIDKAIOT UHTEH-
CHUBHOCTH OOMeHa Ha 32 %, B TO BpeMs KaK OMHOMECSYHBIE JKUBOTHBIE B
COIOCTABUMBIX TEMIIEPATYPHBIX YCIOBUSIX OT TOH XK€ M03bI MHAEpaIa CHU-
KaroT o6GMeH Bcero Ha 9 % (Tadin. 5). CxomHble pe3yIbTaThl ObUTH ITONTyde-
HBI 4 B ONbITAX Ha Kposbyarax. 2KMBOTHBIE B BO3pacTe 2 — 3 THEH B yco-
BUSIX, OJIM3KMX K TEPMOHEHUTPaNBLHON TeMItepaType Cpedbl, CHIDKAIOT
norpedneHe KUCIopona B cpemHeM Ha 27,3 %, a 13 — 14-mHeBHBIE KpOJTb-
yara B COOTBETCTBYIONIMX TEMIIEPATYPHBIX YCJIOBUSIX Ha BBeJIeHUE MHJIE-
pajia He U3MEHSUTH YPOBEHDb NMOTPEOJICHUS KUCIOpOa.

MoxHO ObUIO MoJaraTh, 4TO BBICOKUI ypoBeHb OOMeHa CBsI3aH B
OCHOBHOM C aKTUBallMeM 3HepreTnyeckoro ooMeHa B OYpoil XHUPOBOM
TKaHU KaK TKaHU C OOJIbLIMMM 3HEPreTUMECKUMU BO3MOXXHOCTSIMH,
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MeTab0M3M KOTOPOH B 3HAYMUTEAbHOUN CTENMEHU 3aBUCUT OT BO3NEH-
CTBHS CUMNATUYECKUX MeauaTopoB. OIHAKO OIMBITEL HA KPBICATAX 6 —
7-IHEBHOTO BO3pacCTa, ¥ KOTOPBIX IKCTHPIIHMPOBAIACH Oypasi XXHUpOBas
TKaHb, HE TOATBEPIAMJIM 3TOTO MNPEIIOI0XEHHS. TakuM o6pasom,
BbICOKasi HHTEHCUBHOCTbh OOMEHA MOXET MOAIEPXHUBATHCS XHUBOTHBIMHA
paHHEero BO3pacTa 3a CYET aKTHUBALUM MUTOXOHIPHUAJIBHOrO amrapara
paszTMYHBIX TKaHEH U, BEpOSATHEE BCET0, BHYTPEHHUX OpraHoB. <...>

TakuM 06pa3oM, MOXHO I10JIaraTh, YTO BEICOKHI YpOBeHb JHEpPTre-
TUYECKOTO OOMEHA CBSI3aH C OCOOBIM COCTOAHMEM MUTOXOHIPHUM — HX
AKTUBUPOBaHHBIM COCTOSSHHEM, YTO U MOXET OOBSICHUTH BBHICOKUM
YDPOBEHb DHEProTpaT B PaHHEM BO3pacTe IPU OTHOCHUTEJIBHO €1abo
Pa3sBUTOM MMTOXOHIPHAIBLHOM anmnapare TKaHeil. JlanpHeiiiee npeob-
pa3soBaHME B OHTOIEHE3€ TKAHEBOH 3HEPreTMKH CBS3aHO B MEPBYIO
oyepenb C pa3BUTHEM MUTOXOHIPHAJBHOrO amrapara... Ha pyOexe
BO3pAaCTHBIX 3TANOB B CBA3W C OpraHM3alueil WiK Mpeobpa3oBaHUEM
(GU3NONIOTHYECKHX (DYHKIMM MHTEHCHBHOE pPa3sBUTHE MHTOXOHIPHUM
HIeT OOHOBPEMEHHO B Psiic OPTaHOB, O YeM CBUIETEILCTBYET YBEIU-
YEeHHUE colepxkaHus NMTOXpoMoB. IIpu 3TOM, KaK OTMEYaJOCh BBILIE,
JOCTUXEHNE MAKCUMaIbHOTO COHEPXAHHUS LHUTOXPOMOB B TOM WIH
MHOM OpraHe COBITAJacT C 3alepxKKoit ero pocra.

Ha ypoBHe LeTOCTHOTrO opraHM3Ma MOXHO OXHAaTh, YTO 3TOT Me-
puon OyneT CcBSI3aH C 3adepPXKKOM pocTa BCEro OpraHW3Ma U BBICOKOM
MHTEHCUBHOCTBIO 2HEPreTHYECKOTro MeTabonu3ma. JeHCTBUTENBHO, Y
KpBIC JIMHUM Bucrap B 16-mTHEeBHOM BO3pacTe, Korga HaOmiomgaercs
pE3KOE TOPMOXEHME CKOPOCTH pOCTa, YPOBEHbH OCHOBHOTO 0OOMEHa
OKa3bIBacTCsI CAMBIM BEICOKHM (CM. Tabi. 3, puc. 5).

4 6 8 10 12 14 16 18 20 24 26

Puc. 5. ConocraBneHue U3MEHEHHH €XECYTOUHBIX OTHOCUTEJIbHbBIX [IPHBECOB
Macchl Tesa (@) ¥ BeJIMYMH OCHOBHOro obMeHa (6) y Kpbic TMHUU Bucrap B
TE€YEHHME MEPBOro MeCsLa XHU3HHU:

A — OTHOCHTENIbHasA CKOPOCTh pocTa, %; b — moTpebneHue kucaopona, mi/100 r- MuH
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Takum 06pa3zoM, Bo3pacTHblE U3MEHEHHSI OCHOBHOTro 06MeHa Ofl-
peNeNsAIOTCs MHOTHMMHU (aKTOpaMH, B TOM YHCIE€ KOJIUYECTBEHHBIMU
XapaKTepUCTHKAaMU MMTOXOHAPHANLHOrO armnapara, €ro (pyHKIHO-
HaJbHBIM COCTOSIHUEM, U3MEHEHUEM OTHOCUTEJIbHOrO Beca Hanbo-
Jiee 3HepProeMKHX OpraloB. [JIsi )XMBOTHBIX 3T0O, KaK NMpPaBUJIO, BHYT-
peHHHe opraHbl OpIOIIHON NOJOCTU. s 4enoBeKa OGOJBILYIO POJIb
WUIpaeT 3HepPreTukKa roJIoOBHOTO Mo3ra. Hamu 6bUIO MOKa3aHo, YTO B
TKaHAX MO3ra, JAlolIMX 3HAYHUTEJBbHBIM BKJIal B OCHOBHOM 0OMeH,
3anepXkKa pocTta B Bo3pacte 1 — 1,5 net, cBsizaHHasa ¢ nuddepeHun-
POBKOM TKaHHU, CONPSXEHA CO 3HAYUTEJbHLIM YBEJIUYEHUEM COnep-
KaHUSI LIUTOXPOMOB.

Kopuuenko H.A. BospacTHble M3MeHe-
HHS JHEPreTHYECKOro 0bMeHa U TepMope-
rynauuu. — M.: Hayka, 1979. — C. 33 —48.

K. LUMWAQT-HNENbCCEH
3HAYEHUE BPEMEHU

st MENIKHX XXMBOTHBIX XapakTepeH 0oJiee OBICTPHIM TEMIT XXHU3HH,
4yeM IUTS KPYITHBIX; OHM OblcTpee ABILIAT, UX cepAle ObeTcs Yalle, OHU
OBICTpEE IBUTAIOT HOTAMU — BCE Y HHUX MMPOMUCXOOUT ObicTpee. MMmeeT
JIN Hallle U3MEepsieMOe YacaMM BpeMs OMUHAKOBOE (DH3HOJIOTHYECKOE
3HayYeHHE Ul KPYITHOTO U JUIST MEJIKOTO XXHBOTHOTO ?

Cepaite 3eMnepoikH 6beTcsd ¢ yactotoit 1000 ynapoB B MUHYTY, a
y CJIOHa MOXeT 6bITh Bcero nilb 30 yaapos. 1000 yanapos cepala cioHa
3aHUMAIOT OKOJIO TMOJIyyaca, a Y 3eMJIEPOWKU TO Xe YHCIO yIapoB
npoucxodur 3a 1 MUH. To Xe caMoe OTHOCHTCS U K APYTUM DU3HONIO-
TMYECKUM (YHKLMAM. 3eMIIepOHKa XHUBET CTPEMUTENIBHEE, UEM CJIOH,
Y eIMHMUIIa BpEMEHH I10 YacaM IS 3THX JKUBOTHBIX UMEET pa3Hoe 3Ha-
yeHUe. OYyeBUIHO, YTO GU3HOJIOTHYECKOE BpeMsl — 3TO OTHOCUTEINb-
HOE TIOHSATHE U BpEMEHHas LIKaJla XHBOTHOTO OMpPenesIeTCs ero pas-
MEpaMH.

BPEMSA N YACTOTA: KAK YACTO BBETCA CEPALIE?

IMockonbKy MeHbIllee MO pa3MepaM CepIle COKpAallaeTcsl Jalle,
NPOAOIKHTENBHOCTE KaXIOTO €ro cokpallieHust Kopode. Yactota u
BpeMsI COKpallleHWS CBA3aHbl OOpaTHOM 3aBUCHMOCTBIO, T.€. 4acToTa
TPENCTABNSET COBOM BeJIMYUHY, 0OpaTHYIO BpeMeHU. U HaobopoT,
BpeMsI — BeJIMYMHA, oOpaTHas YacTore:

Hacmoma =
Bpems



DMIIUPUYECKOe YpaBHEHHE Ui YaCTOTHl CEpOEYHBIX COKpallleHUH
(f2) B 3aBHcUMOCTH OT Macchl Tena (M;, Kr) TpaTULMOHHO JAeTCS B
ymapax B MuHyTY (Stahl, 1967):

f(.; = 24 1 MT_0’25.

BpeMst, Heob6XxoouMoe U1 KaXOoro ynapa (4, MUH), WIH JJINTENb-
HOCTBH OZHOTO yIapa, Torga 6yneTr paBHa

1
241IM;05

Ilepecuer £ Ha CeKyHABl JaeT KO3(GHUIUEHT MPONOPUUOHAIBLHO-
ctu 0,249, ¥ ypaBHeHHe OYIET BHIIAAETD TaK: f = 0,249M, %23,

Ona eguamnubl Maccehl Tea M; = 1 KT [UIMTENBHOCTD yIapa cepala
6yner cocraBiats 0,249 ¢, 1.e. npuMepHo 1/4 c. 3to coctaBut 4 yxapa
cepaua B 1 ¢ unu 240 B 1 MUH.

OmHa 13 GU3NOJIOrHYECKHUX YaCTOT, IUISE KOTOPO CYLLECTBYET MHOTO
HIaHHBIX, — 3TO YacToTa AbXaHud y Miekorutawumx. [To Cramo (Stahl,
1967), yactoTa ABIXaHUSA Y MJIEKOIHUTAIOLIMX PaBHa

Hbixanns = 53 ,5 MT—O,26

O6paTHOe ypaBHEHHE HAeT WINTEIBHOCTh KaXIOro AbIXaTeJIbHOro
IBUKEHHUS (£, MUH) B COOTBETCTBHHU C BhIpaXEHHEM

__ 1
~ 53,5

MEI BUOUM, YTO TIOKA3aTeJIM CTETNIEHH B YPABHEHMSIX IUIST YAaCTOTHI
CepIeYHBIX COKpaUIeHHH M YaCTOTHI IBIXaHUS CYIHECTBEHHO HE pasiin-
yatoTca. Ecm Mbl OnipeesivM OTHOLLEHHME MEXITY YacTOTOU CepACYHBIX
COKpAlUECHUI 1 YaCTOTOM ObIXaHHUS, TO MONYYUM

f;: — 241M;0'25 = 465M.0.01
fnuxanuﬂ 53, 5M;O'26 '

IToka3aTtess CTeneHHu YacTHOro, paBHbtit 0,01, HemocToBepeH H, ciie-
IOBAaTEIbHO, MBI CTAJIKMBAEMCSA 31eCh C OOLUKMM IIPABUIOM, TJIACSILUM,
YTO HA OOWH HOBIXaTENBHBIM IIMKJI B CpemHeM Mpuxomutcs 4,5 ymapa
cepla. 3TO OTHOILUEHHWE HE 3aBUCHUT OT Pa3MeEpoB Tela H B CPeHEM
JIOJDKHO BBITIOJTHATBCS IS BCeX MJIeKomUTaolux. Kak oOBIYHO, HaMm
CJIeQyeT IIOMHMTD, YTO 3TU SMITHPUYECKHE OTHOILIEHHSI TIOTYYCHBI TIpU
YCpemHEHUM U Y TOOOTO JAHHOTO XXHUBOTHOI'O MOXHO BCTPETUTD OTKIIO-
HEHUS OT OOLIerc rnpaswia. TeM He MeHee MBI MOXEM OXMIATb, UTO Y
BCEX MJIEKOIUTAIOLINX YACTOTa CEPAEYHBIX COKpallIeHHH B NMOKOE MpH-
MepHO B 4 — 5 pa3 Bblllle, YEM YACTOTA JbIXAHHA.

TITUIBI OBINIAT MeAJieHHEe, YeM MIIEKONUTalouMe (IniXxaTeAbHbIN
00BeM y HMX BBIIIIE), M YaCTOTa CepASYHBIX COKpALIeHUH ¥ HUX TaKXKe
HUXe. YpaBHeHUs 3THX ABYX dhyHkumit s nruu (Lasiewski, Calder,
1971) uMeIOT cAenyOIINNA BUI:

.=

Ly M;%2%6 = 0,0187M,%%.
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fo = 155,8M,°%

f;lleaHHH =17, 2MT_0'31
a UX OTHOLICHHE

f;: — 0,08
fnleaHHH 9’ O MT

W3 3TOoro ypaBHEHMSI MBI BUAMM, YTO Y [THI Ha OAHO IbIXaHHE
MIpUXOAMTCS B 2 pa3a OoJiblIe yAapOB Cepllla, 4eM Y MIEKOIUTAIO-
wux. Juis nTuisl Maccoit 1 Kr oTHolueHue Gymer paBHO 9,0, HO mo-
CKOJIBKY TOKAa3aTedb CTETIEHW B YACTHOM JAOCTaTOYHO BBICOK, HEJIb3s
npeHebperaTh BO3MOXHBIM CYILIECTBOBAHUEM 3aBMCHUMOCTH 3TOi Be-
JIMYMHBI OT pa3MepoB Teia. [Tokaszatens crenenu (0,08 npearoiaraer,
YTO OTHOLIEHHE YACTOT JOJIKHO OBITH HECKOJIBKO BEILLIE y O0Jiee KpPYTI-
HBIX NITHL, HO JOCTOBEPHO 3TO WJIW HET, ONpeneNsIeTCsl JOBEPUTEb-
HBLIM MHTEPBAJIOM JUTA BEJIMYMHEI TOKa3aTesl CTENEHU U BEIUUMHOMN
BBIOODKHU. I1py ypoBHE 3HAUMMOCTH 95 % nOBepUTEIbHbIE UHTEPBAIIBI
Jg TToKa3areneif cTenedHd 6YAyT COOTBETCTBEHHO PaBHBI: IJIS1 4aCTO-
THl Apixauug 10,04, a nsa yacToTel cepaedyHbIX cokpalueHuit 10,06
(Calder, 1968). D10 03HayaeT, YTO IMOKA3aTedb CTENEHH, IMOJYYEH-
HBIA TIpU JeJIeHUM, HeNb3si CYMTATh JAOCTOBepHBIM. IloKa y Hac He
OyIeT HOBBIX JAHHEIX, Mbl MOXEM JNHILIbL CKa3aTh, YTO y ITHUL B 00-
1IeM Ha KaXKIbIA OBIXaTENbHBINA LMK TTPUXOOUTCS 9 cokpauieHuit
cepaua.

NMHTEHCUBHOCTb METABOJIU3MA
N METABOJIMYECKOE BPEMSI

M HTEeHCUBHOCTL MeTA6OIM3Ma CIIYXUT Haubosee BaXXHBIM MOKa-
3aTeJIEM TOTO, XaK OBICTPO TEYET BpeMs ISl XUBOTHOTO. MBI yXe
3HaeM, YTO yAeJbHasg UHTEHCUBHOCTh MeTabonu3Ma, UK yaenbHas
MOILHOCTb (P" — MOIHOCTb Ha EAMHUILY Macchl Tesa, M;), pu yBe-
JIMYEHUH Pa3MEpOB CHMXAETCA B COOTBETCTBHUM C YpaBHEHUEM

P~ M0
T
ITockonbKy BpeMsi 00paTHO MPOMOPUMOHAIBHO CKOPOCTHU, MeTa-

Bosmyeckoe Wi HU3UOIOTHYECKOE BpeMs U3MEHSIETCST DU U3MEHe-
HUH pa3MepoB Tea CAeAYIOUUM 06pa3oM:

0,25
Lyer ~ M T

DTO Takas Xe 3aBUCHUMOCTb, KAaKYK0 MBI ITOJYYWIN IS YacTOThI
COKpalleHns cepaiia. ¥ o4eHb MaJIeHbKOTO XXHBOTHOTO KaXIOE COKpa-
IUEHWE Cepaua JIMTCS HUYTOXHYIO NOJNIO CEKyHIObl, a Y KPYIHOIO
XXMBOTHOIO COKpallleHHe Cepalla 3aHUMAaeT 3HaYUTENBHO DOJIblIee pe-
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aIbHOE BpeMsl. DTO Xe COOTHOLIEHHE CNPAaBEeNIUBO IS BceX MeTabo-
JIMYECKUX MPOLIECCOB: C YBEJIMYEHHEM Pa3MepoB Tesna GU3NOJIOTHYE-
CKO€ BpeMSsI OTHOCUTEJILHO aGCOIIOTHOTO BpEMEHH YBEIHUUBAETCA. BTy
B3aMMOCBSA3b MEXIY MeTab0OJTHYECKUM BpeEMEHEM U peallbHbIM BpeMe-
HeM TiUateabHO NMpoaHanu3upoBaid Jlunncren u Kommep (Lindsted,
Calder, 1981). Ouu paccMoTpesu mpobiieMy GHOJOTHYECKOTO BpeMe-
HHU C pa3HbIX TOYEK 3peHHs, U B TOM YMCJIE €r0 BIUAHME Ha pa3HbIe
CTOPOHBI 3KOJIOTUH XXHUBOTHBIX.

IToHaTHE PU3NOJOTHYECKOTO BpEMEHH MOXHO IIPUMEHHUTHL KO BCEM
THUIIaM TIPOLIECCOB, UMEIOLIMX CKOPOCTh. PACCMOTPHUM HECKOJIBKO MPH-
MEPOB. .

CkopocTbs 06MeHa rmioKo3b! (G )B opraHax MIEKOIMUTAIOLLIMX CBS3a-
Ha C pa3MepaMH Tejia TaK e, KaK U WHTEHCUBHOCTb MeTaboIM3Ma
(Ballard et al., 1969). YiebpHas ckopocTs 06MeHa ITIOK03b! ( G MI/MUH
Ha |l Kr Maccel Tejla) H3MEHSIETCA B 3aBUCHMOCTH OT MAacCCHI Teja
(M, Kr) crenylouM obpasom:

G"=559M P2

Bpemsi o6MeHa IoKo3bl — BelMYMHA, 0b6paTHasi CKOpOCTH obMe-
Ha, OYIET TOorna BBIpaXaThCs Kak

— 1 0,25 — 0,25
tG 5’ 59 MT 07 179MT

3TO ypaBHEHHE MMOKA3bIBAET, YTO BpeMs oOMeHa (4,) mid 1 Mr rito-
KO3BI Y OMHOKWJIOTPaMMOBOTO XXHBOTHOro paBHO 0,179 MKH, T.e. He-
CcKONMBKO Gonplie, yeM 10 ¢, ¥ YTO BpeMsi 06OMeHa pacTeT C yBelnye-
HHeM pa3MepoB TeJa.

Psan cxopocteil npyrux (hpH3MONOrHYECKHX MPOLIeCCOB, TAKHX, KakK
nmoyeyHbll KupeHc wHynuHa (Edwards, 1979) wiu BpeMsl MOJyBBI-
BedeHHs JieKapcTBeHHoro npenapara (Dedrick et al., 1970), cBsi3aH c
pa3MepaMH TeJla ypaBHEHUSIMH, MMEIOLIIMMH TaKHe Xe WX 04eHb Onu3-
KHMe ToKa3aTesll cTeneHu. JIpyTUMH CIOBaMM, CKOPOCTH, a CJIeI0oBa-
TEeJIbHO, U BpeMsl 0OMeHa, BpeMsl BbIBeICHUS, BpeMsl MOJTyBbIBEACHUS
M T.J. BO MHOTHX CJIy4asiX IIPSIMO CBSI3aHBI ¢ METab0JIMYECKUM BpeMe-
HEeM U ¢ PU3HONOTHYECKUM BpeMeHeM B 1ieJIoM. TakuM o6pa3oM, BITOJI-
He OIpaBIaHHO HUCIOJIb30BAaHHE CKOPOCTH 0O6MeHa B KauecTBE MOKa3a-
Tenst GU3HONIOIMYECKOro BPpEMEHM, U CICOYET MOMHUTH, YTO peallb-
Hoe abCONIIOTHOE BpeMs UMEET OYEHb pa3HOe 3HAYEHUE I MEJIKUX U
KPYITHBIX XHUBOTHBIX.

XKN3Hb: KAK J0OJII'O, KAK BBICTPO?
TTpoooIXUTETBHOCTD XKU3HN MENKUX XUBOTHBIX COPa3MEPHA C BhI-
COKMMH CKODOCTSMM IIPOTEKAIOLIUX Y HUX MPOLECCOB: MEJIKHE XHU-

BOTHBIC HE XMUBYT OY€Hb OOJTO. O)IHaKO, KaK Mbl YBHUAUM, MECIKHE U
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KPYITHBIE XXMBOTHbIE MPOXHUBAIOT MPUOIUIUTEILHO OIWHAKOBYIO MO
TIPOTSIXXKEHHOCTH (BM3HUONOTHYECKYIO XU3HD.

BepHeMcs K OMHOM U3 QYHKUHMA, paCCMOTPEHHBIX HAMU paHee, —
yacToTe AbIXaHuA. 30-rpaMMoBast MBIIbL, KOTOpas ABIIIMT ¢ 4YaCTOTOM
150 pa3 B MUHYTY, 32 CBOIO 3-JIETHIOIO XU3Hb AenaeT okoyio 200 Mu-
JIMOHOB ABIXaHUWI. 5-TOHHBINA CJIOH, AENAIOLIUi 6 IBIXaHWil B MHHYTY,
TO Xe YUCNIO AbIXaHu# coBepiiuT 3a 40 ner. Cepalle MBIIIH, COKpallla-
folleecs ¢ yacToToit 600 ynapoB B MUHYTY, 32 BpeMsI ee XXU3HU COBEp-
wuT okojo 800 MiH yrapos. Cepally ciioHa, cokpataloieMycs 30 pas
B MUHYTY, 3a BCIO XH3Hb CJIOHA TOJIOXEHO CIeNIaTh MPUMEPHO TaKoe
Xe Ynucao yaapoB. (bavTensHbIN YHTaTeNb, BHAMMO, YX€ MOICYUTA,
YTO OH MOT OBl yXe yMEpeTb, IMOCKONbKY €ro cepaie, Oblolueecs: c
yacToToil 60 — 70 ynapoB B MHHYTY, TOJKHO ObLJIO COBEPLUUTh OTBE-
HeHHOe eMy YHCJIO yaapoB 3a 20— 25 yger. K c4acTbio, MBI XXUBEM B
HECKOJIBKO pa3 IOJbLUe [0 CPaBHEHMIO ¢ TEM, YTO MOIJIO OBl CJIEI0-
BaTh M3 pa3MepoOB Hallero Teja.)

Korma peub 3axoouT O MPOJOIKUTENBHOCTH XKU3HHU XHUBOTHBIX,
CBEIEHWH OKa3bIBAeTCS HEMOCTATOYHO, U BO MHOTHX CJIy4asiX OHU He-
HanexXHbl. BO-MepBBIX, YTO CYMUTATH MPOIOJIKUTEILHOCTBIO XHU3HHU?
HOXHBI JIM MBI OpaTh CPEIHIO MPOIOJIKUTEIBHOCTD XKHU3HHU XXUBOT-
HOTO B MPHUPOME, I XUIMHUKM WA APYyTHE OIMACHOCTH MOIYT 000-
PBaTh ero XHU3Hb? WIn MBI IOJDKHBI HCIIOJIB30BATh JAHHBIE TIO MAKCH-
MaJIBHOM MPOAOKATEIBHOCTH XH3HU B MTPUPOIHBIX YCIOBUSIX, KOTO-
pble MOXHO TIONYYUTb, IpUberass K METONaM, TaKMM, KaK KOJIbLICBa-
HUE MTHUIL U APYTHM MOAOOHBIM ApueMaM? CreayeT MM HaM MPUHSATb
32 HOPMY TIPONOJIKUTENBHOCTb XU3HU B YCIOBMSIX HEBOJU, KOrma y
KMBOTHOTO JIOCTATOYHO MHILM, OHO 3aLIUUIEHO OT XUIIHUKOB U 60-
ne3Heit? Ynu Xe Mbl JOJDKHBI MCTIOIb30BaTh JAHHBIC IO MAKCHMAaNb-
HOW MPONODKUTETEHOCTH XMU3HU B MACATBHBIX YCIOBUAX HEBONMU? DTU
BOIIPOCH] pacCMATPUBANINCH PSIOM aBTOpOB, HanmpuMep: Sacher, 1959;
Mallouk, 1975; Lindstedt, Calder, 1967, 1981.

br10 O0OHapyXeHo, YTO NPONOJKUTEIbHOCTb XHM3HM (Zx, TOIbI)
MJIEKOITUTAIOLIHX B HEBOJIE U3MEHSETCA B 3aBHCHMOCTH OT pa3MepoOB
Tena (M:, Kr) B COOTBETCTBMM ¢ ypaBHeHHeM (Sacher, 1959)

e = 11,8M 020

Takoe e ypaBHEHUE, BhIBENECHHOE JUISI MITHLI B YCIOBUSAX HEBOIH
(Lindstedt, Calder, 1976), BHIIISAWT CAEAYIOLIMM OGpa3oM:

f, = 28,3M %19

3TU ABa ypaBHEHMUS OTKDLIBAIOT Mopa3uTenbHele PakThl. Kak MBI
3HAeM, TPOIOJIKUTENBHOCTb XU3HU YBEJIMUMBAETCS C YBEJMYEHHEM
pasMepoBs Tesa. KpoMe Toro, U MTHIL M MIEKOITATAIOLIMX MMoKa3aTe-
JIX CTeTNEHN NMPaKTHYECKH OAMHAKOBHL. OQHAKO KOTAa pedb 3aXOIUT O
4HCIIEe JIET, TO OKA3bIBAETCSA, YTO TIPH ONHUX U TEX X€ pasMepax ITHILbI
XUBYT JOJBIIE, YeM MieKonuTalnue. OTHOLIEHWE MeXIY JBYMS KO-
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3¢ duumentamu 28,3 u 11,8 paBHO pUMepHO 2,5, T.€. NTHULIBI XKUBYT
MOYTH BIBOE JOJbLIE, YEM MIIEKOITMTAIOIIME TOrO XE pa3sMepa.

Crenyolumii BONpoc COCTOUT B TOM, TOCTOBEPHO JIM MOKa3aTelu
crerienu 0,20 u 0,19 oTnU4YaIOTCa OT MMOKazaTeNedl CTeNneHU B ypaBHe-
HUM TSI MeTaboJIMYeCKOTO BpeMeHH, T. €. oT (,25? B HacToslee BpeMs
OTBETUTH Ha 3TOT BONPOC NPAKTHYECKH HEBO3MOXHO. JIOBepHUTEIbHEIE
HHTEPBAIBI MTOKa3aTesiel CTENMEHU B YPABHEHUSAX IJISL TIPOAOJDKUTEN b~
HOCTH XHW3HU B OPUTMHAIBHBIX MCCIENOBAHUAX HE IPUBOMATCS, HO
€CJIM 3TO M OBIBAaeT, TO OKA3bIBAETCA, YTO MPOIOJDKUTENBHOCTD XU3HHU
M MHTEHCHBHOCTh METa00JIM3Ma MU3MEPSUTH Ha Pa3HBIX BEIGOPKAX XXH-
BOTHBIX. KpoMe TOro, NMpOoRODKMTENIBHOCTE XXU3HHM 3HaYUTENbHO 60j1ee
M3MEHYMBA, YeM UHTEHCHBHOCThL MeTabonniMa. [ToaroMy pou3Bob-
HBIH BBIOOP XMBOTHBIX JUISI KCCJIENOBAHUS MPOMOJCKUTEIBHOCTH XKHN3-
HU C 1IeJbI0 YCTAHOBJIEHUS COOTBETCTBYIOUIECH 3aBUCMMOCTH MOXET
OBITb IPUYMHOM 3HAYKTEIBHO OOJbIEH HEONpeOeeHHOCTH Pe3yib-
TaTOB, YEM 3TO OTPaXaeTCsl B MOJYYEHHBIX HA OCHOBE (haKTHUECKUX
JaHHBIX TOBEPUTEIBHBIX HHTEpBAIaxX MToKa3areiei crereHu. Apudme-
THYECKHUE JOBEPUTEIbHBIE HHTEPBAIBl MOTYT BHITJIAIETh OYEHD 3aMaH-
YUBO, HO JaX€ M CTaTUCTUYECKHE NTOBEPUTEIbHBIE HHTEPBAIBI HE 0051~
3aTeJIbHO OTPAXKaloT HANEXHOCTh JaHHBIX, YTO OOYCIOBJIEHO METOIOM
B3SITHS BLIOOPKH OHOJIOTrMYECKOro MaTepHania.

JOJITAAA XW3Hb U BOJIBIIIONU MO3T

PaHee ObLIO OTMEUEHO, UTO YEJIOBEK XUBET 3HAUUTEBHO AOMbIIIE,
yeM MOXHO OhUTO GBI 0XHIATh, OCHOBEIBASICE Ha pa3Mepax ero Tea.
M3BecTHO TakKe, YTO V YEJIOBEKA MO3T HETPONMOPLUOHAILHO BEJIHK
110 CPaBHEHUIO C pa3MepPaMH ero Tejaa. JTO 0OCTOSATENbCTBO MOCITY XU~
JI0 NPEAMETOM HECKOJBLKHUX HMCCAEOOBAHMUI IO NPOAOIXKUTEIbLHOCTH
XHU3HHU B CBSI3U ¢ pa3Mmepamu moara. Cakep (Sacher, 1959), a taxcke
Mayutyk (Mallouk, 1975) npeanojioxWwin, 4TO 3Ta CBSI3b HMEET BaX-
HOe 3HayeHWe, O YeM MOMIeT peub HILKE.

Ecny npoaHanu3upoBaTh 3aBUCUMOCTb MaKCHUMaIBHOMN MPOIOIXKU-~
TEJIbHOCTH XM3HM OT Pa3MEPOB MO3ra, TO 3Ta 3aBUCUMOCTh OKa3blBa-
eTCsl 3HaYUTeJIbHO 60Jiee TECHOM, YeM 3aBUCUMOCTD OT pa3MepPOB TeJa.
Ha ocHose atoro Mamnyk (Mallouk, 1975) BbicKazaj WHTEpPECHOE
MpEanoIOXEHUE, COTIACHO KOTOPOMY KJIETKHM MO3Ta BBIOEISIOT BELLE-
CTBO, HEOOXONUMOE ISl OPraHU3alUMH BOCCTAHOBUTENBLHBIX IPOILIEC-
COB B opraHu3Me. B 3pejfloM Bo3pacTe MO3T MJIEKOTTHMTAIOUINX HE pacTeT
M «BELIECTBO XHU3HU» GoJiee He cuHTe3upyeTcs. CiaenoBaTe/IbHO, 0cO0b
pacriojaraeT onpenejeHHbBIM KOJIUYECTBOM 3TOr0 THITOTETUYECKOTO
BELIECTBa, KOTOPOE MOCTENEHHO pacXOmyeTcsi B OpraHu3Me, U 0cobb
YMHPAET OT «€CTECTBEHHBIX IIPUYHMH».

[ITHLIBI UMEIOT TOpPa3io MEHBILIMI MO3T MO CPaBHEHHIO C pa3Mepa-
MH HX Tejla, YeM MJIEKONUTAIOUIMeE, HO XUBYT 3HAYUTEIBLHO JOJbIIE.
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3TO, OIHAKO, MOXHO OOBACHHUTh TEM, YTO Yy HHUX B3pociasi XHU3Hb
HAYWHAETCS C OTHOCHUTEJIBHO OOJIBLLIMM 3aMacoM FUIOTETHYECKOTro
BELECTBA XXU3HM B UX MEHBILIEM MO3TE.

B 11060M ciydae OTHOCHUTENIBHO Oojee Hojrast XU3Hb Ye/IOBeKa, B
TP WK YETBIpE pa3a TPEBLILIANOIIAS CPOK, OXWIACMBIA Ha OCHOBE
pa3sMepoB ero Tejia, XOpOlIo KOPPEeIUpYyeT ¢ pa3MepaMH HaIllero Mo3-
ra, KOTOpbi¢ TIPHUMEPHO B YeThIPE pa3a OoNbILE, YEM B LIEJIOM Y MJIC-
konuraromux. Kongep (Calder, 1976), ogHako, CYATAET, YTO yCMaT-
pUBaThb MMPUMUHHYIO CBSI3b [aX€ Ha OCHOBE BBICOKOH KOppeJsiLUU —
MPOCTO ITYTIOCTb. MPOHU3UPYS MO0 MOBOAY TMITOTETHYECKOTO «BEllE-
ctBa Xu3Hu», Kommep (Calder, 1976) nuieTr, YTO, KaK M3BECTHO
JI060My YUYEHOMY, YCTAHOBJIEHUE KOPpeNAUUUd HEe O3Ha4aeT YCTAaHOB-
JIEHUS TIPUYMHHO-CJIENCTBEHHOR CBs3U. [lajiee OH IMOKA3bIBAeT, YTO
MOXHO YCTAHOBHTb KOpPENSLHUI0O NPOTOKUTEIBHOCTH XKU3HH, CKa-
XEM, C pa3MepaMH Cele3eHKH. Y MJIEKOTTUTAIOLLYX, TOBOPUT OH, 00Jb-
1ag 1o pasMepam cejiezeHka U Hojiee KOpoTKas NMPOAODKHTENbHOCTD
XU3HHU.

Jlanee OH B IUYTKY NMOCTYJIUPYET BBIAEIEHHUE «CEJIE3EHOYHOro (pak-
TOopa cTapeHus» (Splenic senescence factor — SSS). Mnexonurarowue,
y KOTOPHIX Oojibliie SSS, MOTOMY M XHBYT MEHBIIIE IITHL, YTO Y IOC-
JIEMTHUX €ro MEeHbIIE.

Xorts 3amevanud Kojnepa 6pUTH HaMepPEHHO HECEPhE3HBIMU, Mai-
ayk (Mallouk, 1976) orseTHN Ha HUX JOBONBLHO cepauTo. OH nomyep-
KHYJ1, YTO CBS13b NNPOJO/DKUTENBHOCTH XHU3HU C OTHOCHTEJIBLHBIMH pa3-
MepaMHy MO3ra 3HauMTeJlbHO OoJice TecHasi, yeM Jolasi Apyras ajuio-
METpHYECKas 3aBUCHMOCThb WJIH CBA3b NPONODKUTETHHOCTH XU3HH €
OTHOCHUTEJbHOM Maccoii moboro apyroro opraHa. Ha 3ToM neno octa-
HOBWJIOCH, M THITOTETHYECKOE «BELIECTBO XU3HU» TaK U OCTANOCh TH-
MMOTETUUECKUM.

PEAJIbHOE BPEM#

JKHBOTHHIE XHUBYT B PeIbHOM MUPE U He MOTYT U30eXarh BJIU-
STHUS peaybHOro BpeMeH. CYTOUHBIM IMKJI U CME€HAa BpeMeH roia
ONMHAKOBHI I BCEX HaC, OJHAKO 3TH LIMKIB UMEIOT Pa3Hoe 3Ha-
YeHue I MEJIKHUX M KDYIHBIX XWBOTHBIX. PAacCMOTPHMM MeJIKHX
XUBOTHBIX C BRICOKOW YAeJIbHOW MHTEHCHBHOCTBIO MeTabonu3Ma U
CNEACTBUE TaKON MHTEHCHBHOCTH — GOJBIIYIO MIOTPEGHOCTD B MUIILIE.
Ham BaxHO 3HaTh, CKOJIbKO 3HEPTUM TOCTYITHO XHBOTHOMY M Ka-
KOBa CKOPOCTb €€ UCITOJIb30BaHUA. OTHOILLIEHUE STHX ABYX BEIUYMH —
3Heprus, neleHHasg Ha CKOPOCTh €€ UCMONb30BaHUs, — JaeT BpeMs
BBIHOCJIMBOCTH:

Jocmynnas sHepeus
Ckopocmb ee ucnonb308aHus

Bpems evinocausocmu =
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BoIsscCHUM Tenephb, HAOJITO JIM XBaTUT PeCypcoB opraHu3Ma. Mex-
Iy TIpyeMaMy NUIHK Y XMABOTHOTO B XENYAKE U KHULICYHUKE OCTACTCA
HeMHoOro nuinu. OIHaKo caMblif BaXHBIA BHJ 3HEPreTHUECKHX 3ara-
COB — 3TO XHP.

Y MEJKUX M KPYITHBIX XHWBOTHBIX OTHOCHUTEIbHBIE KOMMYECTBA 3a-
MacaeMoro Xupa, o-BUOINMOMY, HECWIBHO Pa3UYaloTCsa, NO3TOMY
MBI MOXEM TIPEAITONIOXHUTE, YTO 3arac XHpa IIPOoNopLHOHaANeH Macce
Tena (M19).

NHTEeHCUBHOCTL MeTabosM3Ma XHBOTHOrO MPOMOPIIMOHANbHA
M7 | 1 MO3TOMY BpeMsl BBIHOCIMBOCTH MPOTIOPLIMOHATBHO OTHOLIE-
HHIO 3THX BEJIMYMH, T.E.

1,0
Bpemsa ewnocausocmu ~—"— = M9
M;

M3 3TOro oTtHOlEeHHsS BHOHO, YTO BpeEMsI BBIHOCIUBOCTH YBEJIHU-
YUBAETCA IIPH YBEIHYEHHH pPa3MEpOB XHUBOTHOIO W ISl MEJIKHUX XH-
BOTHBIX OHO Oy/IeT OYEHBb OTpaHHYeHHBIM. MeJIKoe XUBOTHOE JOJDKHO
MMMTaThCs [TOYTH HeTpephiBHO. Bemyiliasg HOYHOM o6pa3 XU3HHU MBILLUD
JOJDKHA CBECTh JOCTATOYHO KOPMa, YTOOBI MPOXUTH AeHb, a KOTUOPH
MODJIOTHTH JOCTATOYHO HEKTapa, YTOOBI €ro XBaTHUJIO Ha HOYb. JTy 3a-
J1aqyy MOXHO DELUHUTDb TOJBKO OTHHUM IIYTEM — CHHXEHHEM HMHTEHCHUB-
HocTH MeTabonu3Ma, UMeHHO 3TO JealoT caMbie MEJIKHE TEIUTOKPOB-
HBIE TTO3BOHOYHBIE B TO BPEMS CYTOK, KOIZla OHH HE MOTIYT IHUTATh-
cs, — BIIANAIOT B OlLIENIEHEHHE. Y HUX MANaeT TeMIlepaTypa Tejia, Kak
CJIEICTBHE 3TOTO, CHUXKAETCA MHTEHCUBHOCTh MeTaGoNMu3Ma U BpeMs
BBIHOCJIMBOCTH YBEJIMYHUBAETCH.

TpyaHee s MeJIKMX XHBOTHBIX [TepeXUBATh 1I€JIbIil HeOIaronpH-
ATHBIA CE30H, HAIIpUMep 3UMy. PellleHUs 3Toi# 3a7ayy HEMHOTOYMC-
JIEHHBI, HO XOpOLIO M3BECTHE. MOXHO MUTPUPOBATh B 061acTH ¢ 60-
Jiee TETUTBIM KJIMMAaTOM, YTO W AEJIal0T MHOTHME NTHLILL. Menkue mie-
KOITUTAIOLIKEe He MOTYT MHTPHPOBATh Ha GOJBILINE PACCTOSIHHS, HO
OHHU MOTIYT 3amacatk nuimy. OnHako HauGoiee ONMTHUMAIBHOE peLie-
HHE — 3TO 3anacaHMe XUpa ¢ ONHOBPEMEHHBIM CHIDKEHHEM WHTEH-
CUBHOCTH MeTaboM3Ma B pe3ysibTaTe Iepexoda B OLieMeHeHUE, T.€. B
3WUMHIOIO CIIAYKY. B 3TOM ciiyyae BpeMsi BBIHOCITMBOCTH MOXET pacTsi-
HYThHCS Ha BCIO 3UMY.

KpyTiHple XMBOTHBIE NEPEXUBAIOT 3UMY JIerde; BpeMs BIHOCTHBO-
CTH Y HUX Oosbllle. MeaBeny MOTYT ciaTh BClo 3UMY 6€3 pe3KOro CHH-
KEHHST TeMIIEpaTyphl Tejla WIH MHTEHCUBHOCTH MeTabonusma. Kpyt-
HblE XHBOTHbBIE ¢ MX Oosiee IUTUTEIBHBIM BpPEMEHEM BBIHOCIHBOCTH
JIerye MOryT IIPEeomoJIEBaTh TreorpacuiuecKue nperpanbl. KpymHble KUTHI
3aracaloT TMTaHTCKUE KOJWYECTBA XUpa, HaXOASICh B CE30HHBIX MeC-
Tax HaryJjia, a 3aTeM MOTYT COBEPILUATh JaTbHHE OKEAaHCKUE MUTPALIMH,
rorjiollass MUHMMaIbHOE KOJIMYECTBO MUIIA WIH 6e3 Hee. OMHM CYTKU
abcomoTHOro BpeMeHHM 1is1 10-rpaMMOBO# MBILLIM MOTYT COOTBETCTBO-
BaTb 2 Mec 100-ToHHOro rony6boro Kura.
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XOJOAHBIN B3IJIA HA BPEMS

Kak MBIl BUOETH, TEIUIOKPOBHBIE XWBOTHBIE, MJIEKOINMUTAIOLINE U
TITULIBI MOTYT PacTSTUBAaTh UCIIOJIb30BAHUE CBOMX 3aMacoB Ha Ooee -
TebHbIE IEPUOIL BpEMEHHU, BI1agasi B OLIETICHEHHE. A KaK OOCTOMUT HeJIo
¢ XOJIONHOKPOBHEIMHM MO3BOHOYHLIMU M 6€CMO3BOHOYHBIMU? JUTsI HUX
BpeMsl UMeeT MeHblliee 3HaYeHHE; OHO IODKHO OBITh MEHee IOCTOsIH-
HBIM, TTIOCKOJIbKY MHTEHCHBHOCTh OOMEHa Y HUX HENOCTOSIHHA WJTH MTOYTH
HENOCTOIHHA. MHTEeHCHBHOCTE MeTaboNMM3Ma U, CTaN0 ObiTb, META0O-
JIMYECKOE BPEMS CWIBHO BapbHUPYIOT B 3aBUCUMOCTH OT BCEBO3MOXHBIX
BHEUTHHMX (PaKTOPOB: NMUTAHMS, JIOKOMOLIMH, a CWIbHEE BCEro OT TEM-
nepaTypbl. XOJIOMHOKPOBHBIE XXMBOTHBIE NIPOCTO He 00JagaioT criocob-
HOCTBIO NOAIEPXKMUBATh CKONBKO-HUOYNb YCTOUYUBLII METAOOIHU3M TO-
KOs, MogoOHO TOMY, KaK 3TO JAejaloT NTHULLI M MJIEKOIIUTAIOLIHE.

BcneacTBye 3TOro K X0J0AHOKPOBHBIM NMO3BOHOYHBIM M G€CII03BO-
HOYHBIM HeJIb3s PUMEHSATh 0OCYXNAaBILIMECS 31eCh TIPUHIUIIBI, Pa3Be
4yTO B caMoi obleit ¢popme. Koraa y TAKKMX XXHMBOTHBIX MHTEHCUBHOCTD
MeTabomu3Ma BBICOKA, BpeMs ISl HUX TeyeT ObICTPO, €CIH XE ypo-
BEHb MeTa0O0/IM3Ma Y HUX HU30K, TO BpeMs TSHeTcsl MeWieHHo. [Tpu
HU3KHX TeMIIepaTypax OHW CTAHOBSTCS COBCEM HEAKTMBHBIMM WIM «BMa-
O30T B CIAYKY» W TAKUM CIIOCOOOM IMepeXUBAIOT LeJbl€ CE30HBI He-
ONIarONpPUATHHIX YCIOBHN. B TaKOoM MOKOSIIEMCS COCTOSSTHUM MHOTHE
KMBOTHbIE MOTYT pacTSITMBaTh pecypchbl CBOErO OpraHM3Ma Ha JUIU-
TeJbHbie NepUOabl, HHOTAA 3aHUMAIOLIHUE LEJIbIEe FOIBbI.

BTa HeompeaeIeHHOCTh MHTEHCUBHOCTH MeTabosiu3Ma (3Heprusi B
eUHHULY BPEMEHM) U ABJISIETCA TPUYMHON TOTO, TIOYEMY Y XONOI-
HOKPOBHBIX XMBOTHBIX TPYIHO OMNpeAe/iuTh 3HaueHue Gu3nonoruye-
CKOro BpeMEHH. DTO, KOHEYHO, /IeJIaeT HEBO3MOXHEBIM U BEIBENEHUE
MacIlITabHBIX 3aKOHOMEPHOCTEH ¢ TAKOM OTHOCUTETLHOU CTPOTOCTHIO,
KaK 3TO MBI OeNaIv IUIS MJICKOTUTAIIIMX. Bo BCSIKOM cilydae, MpH
HBIHEIIHEM YPOBHE MOHMMAaHMWs MacluTabHble TIPUHUMIIBL HE YAaeTCs
IIPUMEHSATh HEMMOCPENCTBEHHO, €CIU peyb UIET O BpeMeHax U O pa3Me-
pax 6ecro3BOHOYHBIX.

LImudom-Huenbccen K. PazmMepbl XHBOT-
HBIX: TI0OYEeMY OHM TaK BaxHH? — M.: Mup,
1987. — C. 157 —165.

A.A.MAPKOCSIH, X.[.JIOMA30BA
BO3PACTHbIE OCOBEHHOCTU CUCTEMbI KPOBU

Hauunas ¢ Knona bepHapa (Bernard, 1872) cymraetcs obuuenpu-
HATBIM [TOJIOXEHKE O TIOCTOSTHCTBE BHYTPeHHEH CPeJibl OpraHu3Ma BhIC-
IIHX [TO3BOHOYHBIX Y YeJIOBEKA KaK HEOOXOIHMOM YCIOBUH XU3HHU €T0
TKaHei. B mpoilecce ¢punoreHe3a opraHu3M TETUIOKPOBHREIX NPHOGpeT
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3TO XM3HEHHO BAXHOE CBOHCTBO U CHOPMUPOBUIUCH MEXAHU3MEI, €r0
MOAME PXXUBAIOIIME. JTO MOCTOSTHCTBO HEJIb3s1 NMOHUMATH abCOJIIOTHO:
hunozenemuueckoe u oHmozeHemueckoe pazeumue A060d buonozuteckol
CUCMEMbL B03MONCHO AUULL NPU ONPeOeseHHbIX, COBMECMUMDBIX C HCUHBIO
2PAHULAX KoaeOaHUuil npoyeccos Kak 8 cucmeme 6 UeaomM, maK u e ee om-
deavhbix 36enbsax. IMpoxuit guana3oH KojeOaHMH MHTEHCUBHOCTH U
xapakTepa QYHKIMHA SIBISCTCSA OCHOBHBIM YCIOBUEM Pa3BUTHSL.

B TeyeHHe OHTOreHEe3a B KaXIblit BO3PACTHOH NepHol XXU3HH KPOBb
HMMEET CBOY XapaKTepHbIe OCOOEHHOCTH. OTH OCODEHHOCTH OTIpees~
J0TCS1 YDPOBHEM Pa3BUTHsA MOPHONOrmIecKx ¥ GEpMEHTaTUBHBIX CTPYK-
Typ OPTaHOB CUCTEMBI KPOBH, a TaKXXe HEHPOIyMOpPATbHbBIX MEXaHU3-
MOB PETYJISILAM MX JESATEIbHOCTH.

B nanpHeieM U3NoXeHHUH TTOCIIEN0BATE/IbHO MPUBOISATCA BO3PacT-
Hble U3BMEHEHU A MOKa3aTesieit KpOBY, HAaYMHas ¢ OOLIMX CBOHCTB KpO-
BH (PU3HKO-XMMHYECKUX, XHMHUYECKUX, OHOXHUMUYECKHUX), 3aTEM
OHTOreHe3 (OPMEHHBIX 3JIEMEHTOB KPOBH, 32 3TUM CIELYET OHTOIe-
He3 CUCTEMBI CBEPTHIBAaHUSI KPOBH, U3MEHECHHUSI KPOBU M €€ CBOWCTB B
pa3HbIX YCIOBUAX XHU3HU M, HAKOHEL, pacCMaTpUBaeTCsl OOILMIA XOX
BO3PaCTHHIX U3MEHEHHUH B CCTEME KPOBH.

OBIIUE CBOMCTBA KPOBU B OHTOTEHE3E

Obm1ee KonmaecTBO KpoBH. [10 OTHOLUIEHHIO K BECY T€J1a Y HOBOPOX-
IEHHBIX KOJIMYECTBO KPOBH cOCTaBiseT 15 %, y meteil omHoro roga —
11%, a 'y B3pocibix — 7—8 %. ¥ MabUMKOB KONTUYECTBO KPOBM He-
CKOJIbKO BoJiblie, 4eM y geBoyek (Bohleau, Knobloch, 1951). Cnenyer
YYECTh, YTO B ITOKOE HUPKYJIHUPYeT 0KoJo 40 — 45 % KpoBH, a OCTalb-
Hasl ee YacThb Haxodumcs 6 deno: KaMWUIsApax TEeYeHHU, CENEe3€HKU U
MOAKOXHOM KIeT4aTKHU M MOCTYNaeT B oOlllee KPOBSHOE pYyCJO NpH
MOBBILIEHWH TEMIIEPATYpPHl Tejla, MBLILIEYHOH paboTe, MoabeMe Ha
BBICOTY, TIDM KPOBOIIOTEpE.

InoTaocTs (yaeabHBI Bec) KPoBH. Y HOBOPOXIEHHBIX TUIOTHOCTD
KPOBH HeCKOJIbKO Bbite (1,060 — 1,080), ueM y neteit 6onee crapuimx
BospacToB (Kapuuukuit, 1901). YcraHoBUBILIAsICSA C TEPBBIX MECSIIEB
SKU3HHM IUIOTHOCTB KpoBH (1,052 — 1,063) coxpaHseTcst 10 KOHILIA XXU3HU
C HeOOMBIIMMHU KOJIEGAHUSAMH Y B3POC/BIX W COCTaBJISIET B CPEAHEM
1,055 — 1,062 mwisa myxuuH u 1,050 — 1,056 mnst XXeHIIUH.

OTHocHTEIbHAA BA3IKOCTH KPOBH BENMHKA B NMEpBbIe JHU MOCTHA-
TAILHOTO TIEPHO/JIa B OCHOBHOM H3-3a YBEITHYEHHS YHCIIA SPUTPOLH-
ToB. K KOHILy NepBOro Mecsila XXHW3HHU BSI3KOCTb CHUXAETCS M OCTaeT-
cd 3aTeM Ha Oonee UIH MeHee ITOCTOSHHOM YPOBHE. Y HOBOPOXICH-
HBIX TIepBHIX 3 — 5 IHEeH XU3HHU BA3KOCTb KPOBH, HU3MEPEHHAs! Kanui-
JIAPHbIM BUCKO3MMETpPOM [leTepMaHa Mo CKOpOCTH ITPOTeKaHUs Cpas-
HUTEJIBHO CO CKOPOCTBIO IMOTOKA BOABI, OKa3anach IMOYTH B 2 pasza
GoJblile, YeM Y B3pocibIX, a UMeHHOo 10,0 — 14,8. I[TocreneHHO CHU-
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Xasch, OHa MOCTUTrAeT K KOHILY MepBOro Mecsia OObIYHBIX UUPp — B
cpeaHeM 4,6 yci. en.

BennuyuHa BA3KOCTH HE 3aBUCUT OT [0J1a: Y IEBOYEK CPEMHSIS BEIU~
YHHA OTHOCHUTENIbHOW BSI3KOCTH KpOBM cocTtaBisieT 4,58, y Manbun-
KoB — 4,6 ycn. en. (JlopoH, 1950). U3MeHeHHe BETUYMH OTHOCHUTEN -
HOM BS3KOCTM KPOBH Yy JIMIL ITOXHWJIOTO M CTApYECKOTrO BO3pacTa He
BBEIXOIUT 3a Tpenenasl HopMbl (Wintrobe, 1946) — B cpeaneM 4,5 npu
koneGaHnsx Mexny 3,5 u 5,4 (Knnumnse u ap., 1963).

OTHocHTeNbHAs BS3KOCTh CHBIBOPOTKM KPOBU Yy [eTeil Bcex Bo3pa-
CTOB (Fociie Nepuoda HOBOPOXIEHHOCTH) COCTABISIET B CPEeIHEM
1,88 ycn. en.

bHoXHMHYECKHE CBOWCTBA KPOBH

Y yesoBeKa XMMHUUYECKHI COCTaB KPOBU OTIIMYAETCS 3HAYUTEIbHBIM
ITOCTOSTHCTBOM M MaJIO MEHsieTCs ¢ Bo3pacToM. Haunbospline OTKIOHE -
HHS, €CJTH 32 HOPMY TIPUHSATb COIepXaHHUe BELIIECTB B KPOBU B3POCIIBIX
JIUL, MOXHO OTMETHTb B NEPUOIL HOBOPOXISCHHOCTH U B CTAPYECKOM
BO3pacTe.

Bejkn u aMuHOKHCIOTH KpoBH. ConepXaHue o01Iero 6enKa B Chbl-
BOPOTKE IOHOIIEHHBIX 3M0POBBIX HOBOPOXIEHHBIX COCTABIAET 568 +
10,041 r% (JlaBposa-Kasmnuuesa, 1962), y HeZOHOUIEHHEIX HOBO-
POXXIEHHBIX OHO HIDKe ¥ cocTamsieT 4,44 £ 0,104 r %. C Bo3pacToM KO-
4ecTBO OeNKa yBeTHUMBaeTcs, 0COOEHHO HHTEHCHMBHO HapacTasi B Iep-
Bole 3 roga. K 3—4 rogam comepxaHue Geka MpaKTHYECKH JOCTUTAET
YPOBHS B3pocibix (6,831 0,19 r%). Kpome Toro, clefyeT OTMETUTh Golee
ILIUPOKUE MPEAETEl MHIMBUIYaNbHEIX KONeGaHU I YPOBHS OellKa y AeTei
B paHHeM Bo3pacTe (0T 4,3 no 8,3 r%) 1o cpaBHEHUIO C B3POCTBIMH
JIOIBMH, Y KOTOPBIX TIpeeNbl KoIe0aHU 3HAYUTENHHO MeHblIe — OT
6,2 no 8,2 r% (JlaBpoBa-Kanunuuyena, 1962; Tomopos, 1968). Bonee
HMU3KUIH YpOBEHS OeJIKa B TUIa3Me KPOBHU Y JIeTel MTePBhIX MECSLIEB XKU3-
HHU OOBSICHAETCS HENOCTATOUHOM (pyHKIIHEH DenKoBooOpa3oBaTebHbIX
cucreM opraHusMa (Kasanuesa u ap., 1946; ITotanun, 1958, u mp.).

KauecTBeHHBII cocTaB GeJIKOB IUTa3Mbl KPOBH Y JIETell BCeX BO3pa-
CTOB onMHakoB. O6liee KOMHYECTBO AMHHOKHUCIOT B KPOBU Y JETEi
TIEPBBIX JIET XU3HU Ha 35 % HUXe, YeM Y B3pOCHbIX. Tak, B MepBHIit
roJ >KM3HH YPOBEHb aMUHOKMUCJIOT cocTaniseT 271,5; Bo BTopoii ron —
272,4; mocne 2 neT — 282,4; B TO BpeMs KaK Y B3pPOCIHbIX COIEpXKaHMe
aMMHOKMCIIOT cooTBeTcTBYeT 370,7 MKT/MI1. Habop aMMHOKUCTIOT B 3HA-
YUTENILHON Mepe 3aBUCHUT OT BCKapMJIMBaHUS pebeHKa. B HeOompLInx
KOJIMYECTBAX B IUIa3Me KPOBH ONpPeNeISIIOTCSl CAEOyole aMUHOKMC-
JIOTBI: CEPWH, DIMLMWH, TJIOTAMUHOBAs KUCJIOTAa, apTHHHH, METHO-
HUH, HUCTHH, TU3uH (Mamenora, 1964).

B TevyeHMe OHTOTeHe3a ONpeleNeHHbIM 00pa3oM M3MEHSIETCA CO-
OMHOWeHUe Mexc0y anbOYMUHAMU U PAINUYHBIMU DPAKYUAMU 2A00yaU-
HO8 8 naasme kpoeu. B iepBBIe MHM NOCTE POXKICHUS KPOBb O0OrailleHa
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y-TJI00YJIMHAMU MATEPUHCKOH ITJIa3MBI, OBICTPO pacragalollMMKCS B
IagbHelieM. B riepBbie MecCsiIbl XKU3HU B KPOBU CHUXEHO CONepPXa-
HHe anbbymMuHOB (3,7 r%) TIpH OTHOCHUTENILHO BBICOKOM YpPOBHE
y-r7106ynuHOB. CoaepxXaHUue aTbOYMUHOB MTOCTEIIEHHO YBEIUYHUBACT-
¢ K 6 MecauaM B cpenHeMm 1o 4,1 r%, a Kk 3 roxaM cocTaBisIeT
4,51%, uto 6113K0 K HOopMe B3pocyoro (4,6 r %) (ITanyenko, 1960).

KonuyecTBo y-rmoOyJIUHOB BHICOKOE B MOMEHT pPOXICHMS, KOraa
OHO MPEBHIIIAET YPOBEHD Y-IIOOYJIUHOB B KPOBU MaTepH, MOCTENEHHO
CHIDKaeTCsl, MaKCMMaIbHO Tiagas K 3-my Mecsiny (12,35 % ot obulero
colepxaHus 6eJIKOB B ILU1a3Me KPOBU). 3aTEM COAepXaHUE Y-TTI00YIHU-
HOB HECKOJIbKO YBEJTMYMBAETCS, IOCTHTasl K 3 TOXaM HOPMBI B3pOCIIO-
ro (17,39 %).

Bricokoe conep)xaHue y-TJIOOYIUHOB B MOMEHT POXIEHHUS U B PaH-
HHE CPOKH IMOCTHATAJIBLHOM XU3HM, TMO-BHIUMOMY, CBSI3aHO C TEM,
YTO Y-IJIOOYIMHBI IPOXOIAT Yyepe3 IUIalleHTapHbIH 6apeep, T.€. IUI04
MOyYaeT MX OT MaTepu. B TeueHMe MEPBBIX 3 MECSALEB IPOUCXONUT
paspyllieHHe Y-TIOOYJIUMHOB, INOMYYEHHBIX OT MaTe€pH, YPOBEHb MX B
KPOBH MafaeT, HopMaiu3ysach K 2 — 3 rogaM (Josephson, Gyllen, 1957;
Knaiimesuy, 1958; Ilanyenko, 1960).

Conepxasue o.1-rmobyIHHOB y aeTeit 1o 1 roma mosswireHo (4,23 —
5,43 %), K 3 ronaM ypoBeHb UX B KpoBH HopMasusyercs (3,09 %).

Heckonpbko mo-MHOMY IpOTEKaeT YCTAHOBJICHHE KOHIIEHTPaUWH
o2-rnobynvHOB. B mepBbpie mosiroma ypoBeHb uxX mnosbilieH (10,73 —
11,45 %), x 7 ronaM OH mnocreneHHo cHuxaercs (mo 8,18 %), a 3atem
JIOCTUTAET YPOBHS, XapaKTePHOTO IS B3pociblX (9,20 — 9,98 %) (ITan-
yeHkKo, 1960). ConepxaHue B-r100YIMHOB TaKKe TOCTHTAET B3POCTIO-
ro yposHd niocie 7 et (Orlandini et al., 1952; IManyeHko, 1960; Hu-
KoJlaeBa, 1964).

Y HelOHOIIEHHBIX NeTel B MEPBLIE JHHU MTOCTHATAIBHOMN XHU3HU HA
¢doHe Gonee HUIKOTO YPOBHS 0011eTO OGeKa COOTBETCTBEHHO CHIDKE-
HO CoIepXaHue Kaxnoi 6enkopoit ppakuuu (MacMurray et al., 1948).
VY Ui moXxunoro v crapyeckoro Bozpacra (70 — 108 net) ymeHbIIaeT-
cs colepXaHHe aTbOYMMHOB M ITOBBIILAETCS YPOBEHBb BceX [IOGYIH-
HOB, 0COOEHHO 0.2- U y-¢ppakuuit. BO3BHUKHOBeHHE CTapuyeCKOM IUC-
MIPOTEMHEMUH OOBSACHSETCSA HApyllIeHHEM B 3TOM BO3pacTe oO6MeHa 6eJl-
KOBBIX BelllecTB (Kumuunze u ap., 1963; Yakuna, 1964).

TaxuM ob6pa3oM, GENKOBLIN COCTaB KPOBU B TeUCHHUE OHTOTEHE3a
TIPETEPIIEBAET Pl U3MEHEHUH: OT MOMEHTA POXIEHHUS IO 3PEJIOCTH
ITPOMCXOAUT YBEIMUEHHE CONEPXAHHUS OGeJKOB B KPOBH, YCTAHOBIE-
HHE ONpeIeeHHBIX COOTHOILIEHH B 6€1KOBbIX dpakuusax. OyHKIHO-
HaJIbHbIE BO3MOXHOCTH CHHTE3UPYIOIIUX GEJIKY IU1a3Mbl KpOBU opra-
HOB, TIPEXIEe BCEro NMeyeHU, OTHOCUTENBHO HU3KHE B MOMEHT poXKIe-
HUs, MOCTENEHHO YCUIIUBAIOTCS, YTO IPUBOAUT K HOPMATU3alluK 6el-
KOBOI'O COCTaBa KpoBM (cBoaka: ITapuua, 1967).

Jlumuap KpoBH. COOTHOIIEHUE JIMIUAHBIX (PPaKIUi CBIBOPOTKHU
KPOBM HOBOPOXIECHHBIX OTJIMYAeTCH OT CIeKTPa 3TUX BEILECTB Y CTAp-
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UIMX AETeH M B3POCJBIX TEM, YTO y HHX 3HAUUTENBHO YBEIHYEHO CO-
JepxaHue o.-nunonporeyHos (47 £0,04 %) U NOHMKEHO KONUYECTBO
B-nunonportenHos (52,19 0,07 %). C Bo3pacToM ypOBeHb CL-JIUIIOTIPO-
TEMHOB CHMXKaeTcs, AocTturas K 14 rogam 320,32 %, a B-numonpo-
TEUHOB yBeInyKBaeTcsa no 68,00+ 0,32 %, yto 61U3K0 K HOpMe B3pOC-
JIBIX, Y KOTOPHIX COAep>XKaHUe o-JIUIMONPOTEUHOB Koiebnetcs oT 24 no
37 %, a B-ppakuus — ot 63 10 76 % (bopucosa, [TaHoba, 1966).

KoxueHTpaluus obIIHX JNIUAOB Y HOBOPOXIEHHBIX TAKXE CHIXE-
Ha (371 Mr %) (Cronapenxo, 1963). OnHaxo yxe Ha 4-# HeHb IMOCIe
POXAEHUS OHa yBeJuuMBaeTcs npumepHo Basoe (805 mr %) (Brown
et al., 1959).

Koauuecrmeso xonecmepuria B XpOBM IeTell NMEPBLIX IHEH XWU3HU OTHO-
CHUTENIBHO HEBBICOKO, HO YBEIMYMBAETCS C Bo3pacToM. OTMEYEHO, YTO
NpH TMpeodagaHui B IMHUILE YIJICBOAOB YPOBEHE XOJIECTEPHHA B KPOBU
TIOBBINIAETCS, & MPU NpeobagaHuK OeNKOB — IoHMKaeTcst (JIeeHCOoH,
1947). B noxwioM U CTapyeCKOM BO3pacTe YPOBEHDb XOJIECTEPUHA YBETH-
YUBAETCS, JOCTUTas MAKCUMyMa B 6-M ecaTiwieTii. HeckosibKo CHIDKa-
SCh B JaTbHEHLIEM, COAEPXKAHHUE XOJIECTEPUHA OCTAETCS BCE XKE BBILIE,
YeM Y JIMLL MOJIoHOTO U 3pesioro Bo3pacte (Robinson, Le Beau, 1966).

I'likoren B KpoBH Oereil KonebneTcs Mo CBOEMY COIEPXAHUIO B
JOBOJBHO IIMPOKHX TIpemenax — oT 11,7 mo 20 Mr % npu cpenuei
BeavuuHe 16,6 Mr %. Y B3pocibIx cpelHee colep)KaHue MIMKOTeHa B
KpoBH paBHO 9,6 Mr %, xoiebanust B Goiee y3KUX Ipefesax, YeM y
nereit: or 7,5 no 11,5 Mr %. TakuMm o0pa3oM, Wist AeTeil XapaKTepHbI
boJiee BICOKHIH YPOBEHB INIMKOreHa B KPOBM, YEM Y B3POCJBIX, U 60~
Jiee IIMPOKAs aMIUIUTYAa ero Konebauuit (I'eHkuH, 1939).

Imoko3a. ConepxaHue IITIOKO3bI B KPOBHU JeTeit HibKe, YeM Y B3pocC-
JIBIX, 0cOOeHHO B MnepBble AHYM Xu3Hu (KanunHukosa, 1935; O6pas-
oB, 1935; TToBopuuckada, 1935; babuu, 1948; TonkayeBckas, 1960).
C BO3pacTOM KOJHUYECTRO MIIOKO3bl B KPOBU yBennuuBaetcs. Harolak
B KPOBM Y IDYIHOro pebGeHKa KOHLIEHTpalus caxapa KoJeONIeTcs B
npenenax 70 — 80 Mr%, y Gosnee crapliux geteir — B rpedenax 80—
100 Mr %, y nmereit 12— 14 et — g0 120 Mr%. ¥ B3pocCHbIX B CpeIHEM
B KpoBH cogepxutcsa 100 mr % rmoko3ss! (Typ, 1950). OTMeueHO Hapa-
CTaHHe YPOBHS caxapa B KPOBHM B Hayajle MEPUONOB YCHIEHMS Hed-
TEJIBHOCTH XENMYAOYHO-KHILEYHOr0 TpaKTa, JOCTHUTalouIee MaKCUMy-
Ma K KOHIly NMHUIIEBAPEHUS U TIOCTENMEHHO CHUXAaolleecss BO BpeMs
noxos1 (Yepkacos, 1936; Mayer, 1951).

Moaounas Kucjora. BripaXkeHHeM MOBBIIIEHHOTO TTUKONU3A Y
nerei ssBasieTca 60JbLUIOE CONEPKAHUE MOJIOYHOM KUCIOTHI B KPOBH.
VY rpynHoro peGeHKXa ypoBeHb MOJIOYHOM KMCIOTEI MOXeT Ha 30 9% mpe-
BOCXOJIUTh €€ YPOBeHb B KPOBU B3pochbiX. C BO3pacTOM comepkaHUe
MOJIOYHOM KUCJIOTHI B KPOBU Y pebeHKa NocTeneHHo namaer. Tak, ypo-
BEHb MOJIOYHOM KHCIOTHI B KPOBH Y peOEHKA MEPBBIX 3 MECSILIEB XKU3-
HH coctasnseT 18,7 Mr%, B KoHue 1-ro rona 13,8 Mr%, a y B3poc-
Jpix — Tonbko 10,2 Mr% (Jlynn, 1935; Huxomnaes, 1948).
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Munepannnblii cocTas kKposH. K a b v it. CogepxaHue Kaibiys y
HOBOPOXJIEHHBIX JOHOIIEHHBIX HeTE€H COCTaBJIA€T B CpEeOHEM
11,29+0,22 Mr%, nupepniliasg aHaIOTMYHYIO BEJIWYMHY U MaTtepeit
(B cpentHeM 9,97 £ 0,23 Mr%). Y HeTOHOLIEHHBIX HOBOPOXIEHHBIX KO-
JIMYECTBO KaJbiiMsAg B KpoBW (B cpeaHeM 10,770,299 mr %) Huxe,
4yeM Y JOHOUIEHHBIX, HO TOXE BBILIE, YeM y Marepeit (9,4 +£0,36 mr%).

C BO3pacToM colepXaHue KaIblLUs B KPOBH HECKOJIBKO CHIDKAETCSI.

HaTpuii. Y HOBOPOXIECHHBIX CONEpXAaHHE HATPHSA B CBIBOPOTKE
KpPOBY HMXE, YEM B JPYTrHe BO3PACTHbIC TEPUOILI, U COCTABJISAET
310,0—311,1 mr%. IlocTeneHHo Bo3pacTas, 3Ta BeNMYHHA K 7 — 8 ro-
naM Jgocturaer 329 — 332 Mr%; a 3aTeM B Te€YEHHE XU3HU MAIO U3MeE-
Haerca (Comar, Bataclan, 1962).

Ilo npyrum maHHBIM, comepXaHUe HAaTPHUS B IUIa3Me Y IeTeH mep-
BOTO TOfla XW3HHU COCTaBngeT B cpenHeM 333,9 Mr%, a B CBIBOPOTKE
KpoBU — 33,04 mr%, B spurpounrtax — 10,04 mr%. Y nereit crapiie
1 roga B mwiasmMe — 325,2 Mr %, a B aputpormrax — 52,67 mr% (Ilpasn-
HoBa, 1970).

VY neteir ¢ 6 1o 18 sier conepXaHue HATPpHUS B KPOBHU KONEOIETCS B
npenenax ot 170 mo 220 mMr%; B rwia3me — 280 — 350 Mr%, a B IpuT-
pouurax — 47 — 160 mMr%.

Kanmuin. KoHueHTpauus Kaaust B CBIBOPOTKE HOBOPOXICHHBIX
(19,8 — 20,6 Mr %) BblllIe, YeM y ZeTeil DOIUKOILHOTO Bo3pacra (16,7 —
17,1 Mmr %). K 13 — 19 rogam ypoBeHb Kajusa cHuxaerca 1o 18,1 Mr% y
nesouek U 17,5 Mr% y manbunkos (Comar, Bataclan, 1962).

[Mo manusiM ITpaszgHosoit (1970), ypoBeHb Kaius B IJIa3Me AeTeit
MEePBOTro Iroja XHU3HH pocturaeT 18,76 mr %, B ceiBopoTKe — 19,7 Mr %,
a B aputpoumtax — 303,41 mMr%. Y neteit crapiie 1 roga ypoBeHb
KaMs B TJIa3Me HeCKOJIbKO cHuXaeTcs (1,720 Mr%), a B apuTpouurax
nosbimiaetcsa (320,62 Mr%). K KoHIIy 11epBoOro roma XHu3HH colepxa-
HUe KaINA B KPOBH JeTel JOCTUTaeT YPOBHS B3pocibix. COOTHOLIEHHE
K u Ca nocie 6 ner xosnebnercs B npenenax ot 18,64+0,28 no
20,90+ 1,21, coctanas B cpeadeM 19,12+ 0,10 (KanuHHukoBa, 1935).
Kakux-1160 IMOJOBBIX M BO3PAaCTHBIX OTJIMYMI B YPOBHE KallbLIUs, Ka-
JIUSL ¥ HATpMs YCTAHOBUTH He yaanoch (Shoenthab, Lure, 1933; Ka-
JUHHUMKOBa, 1935; IlpasnHonsa, 1970).

@ ocdop. Y HOBOPOXIEHHBIX KOMUUYECTBO 061iiero hocdopa B Kpo-
BH focThraer B cpeadeM 4,57 4+0,17 Mr%. Y HeZOHOIIEHHBIX HOBO-
poxneHHbiX — 4,92 1 0,39 Mr%. ¥V neTeii rpynHOro BO3pacta Coaepxa-
HHe obero docdopa noswliuaeTcs B cpeaHeM mo 5,29 £0,08 mr%
(IlloxuHa, 1962).

Heopranudeckuit ¢pochop B KpoBH neTel 6oee CTapLIMX BO3PACTOB
coctaBnsieT 4,2—4,4 Mr%, Npu paxuTe colepXaHHe ero CHIDKEHO IO
3,5Mr%. 1ng MabYMKOB OT 7 0 15 JleT cpenHas 1udpa HeopraHuye-
ckoro ¢ocopa B KpoBH paBHa 3,97 Mr %, IU1st IeBOYEK 3TOTO Xe BO3pa-
cra — 3,86 Mr %. Y B3pOCTBIX MIOIEH YPOBEHD HeopraHuveckoro docdo-
pa B KpoBH cocrasisieT Beero 2,8 mr % (Hekpacos, 1928; ®enopos, 1930).

86



KonuyecTtBo opranmyeckoro ¢ochopa B KpoBM AeTeil paBHO
6,02 Mr %, a OTHOLIEHHE HeOopraHuyecKoro ¢ocdopa K OpraHHYECcKo-
My Kak 1:1,5. B XpoBH B3pOCJIOro YesIoBeKa KOJTMYECTBO OPraHHYECKO-
ro ¢ocdopa paBHo 8 Mr %, a oTHolleHHEe OpraHu4yeckoro docdopa K
HEOpraHUYeCKOMY Kojiebietcs ot 2,4 mo 3,5 (Penopos, 1930).

Il v 1 k. ConepxxaHue LIMHKA B KpOBM HeTeit oT 1 mo 13 yiet Huke,
YyeM Y B3pOCJLIX, U cocTasisteT 598 = 16 Mkr %, a y B3pOCJIBIX JOCTH-
raet 656 = 19 Mkr %. Tak KaK LIMHK BXOOUT B COCTaB KapOOaHTHIPa3kl,
TO YBEJIMYEHHE €T0 CONEPXKAaHUs Ha paHHEM 3TaTle Pa3BUTUS OpPraHu3-
Ma, OYEBHIHO, CBA3aHO ¢ 3TUM (epMeHTOM. ComepxaHue IHMHKA B
KpOBH He 3aBUCHUT OT monaa (lopaeit, 1963; dy6una, 1964).

XKeneso. B kpoBu neTeif paHHETO BO3pacTa COAEPXKUTCS 0KoJio 40 —
50 mMkr% xenesa (Typ, 1960), npuyeM y HOBODOXIEHHBIX B KPOBU
xenesa Gosnpluie — ot 55 no 167 Mxr % (Edumosa, 1960). C ysenuye-
HUEM BO3pacTa COIEPXKaHUe XeJle3a B KPOBY MaflaeT MPUOJIU3UTETBHO
MapaUTeIbHO CHIDKEHHIO COAEPXaHUs reMOIJIOONHA M CHOBAa HapacTaeT
C TIepexXodoM Ha CMEIIaHHYIO ITHLLY.

PeGeHOK poXmaeTcss ¢ HEKOTOPBIM 3aMacoM XeJe3a B MeYeHH, KO-
TOPBIN MOCTENEHHO pacXoayeTcsd. 3aracel Xeje3a B Ie4eHH HOBOPOX-
JNeHHBIX (HOPMHUPYIOTCS B TEUEHHE MOCJEIHUX MECSLIEB BHYTPHUYTPOO-
HOM XHU3HHU.

M e nb. ConepXaHUE MENN B KPOBH HOBOPOXIEHHBIX Y I€BOYEK (B
cpenHeM 40 MKT %) U y MaJIbYMKOB (B cpeaHeM 93 MKT %) pa3mHyHO.
K 3— 35 rogam ypoBeHBb MeIW B KpoBH yBenuuuBaetcs (120 Mxr % y
MaJbYuKoB, 176 MKT % Yy IeBoYeK), 3aTeM TMPOUCXOIMT ITOCTENMEHHOE
€ro CHIDKeHMe U K 12 — 16 rogam o nocturaer 101 — 118 mxr % (I'lpu-
eB, 1956) muGo 108 — 145 mxr % (Bywmenesa, 1962, 1963).

Odpyrvue MukpoanemeHThl. KpomMe Meu B KpOBU HOBOPOX-
NEeHHBIX AeTett uMeroTcs KpeMuui (0,0187 Mxr %), amomunuit (0,0349
MKT %), Tutan (0,0144 Mkr %), mapraden (0,0012 Mxr %). JIJaHHBIX,
XapaKTePU3YIOUIUX BO3PACTHYIO AMHAMMKY 3TUX MUKDPO3IEMEHTOB, B
JIMTEpaAType HET.

®epMeHTBHI KPOBH. YTOJIbHAsl aHTUApa3a BKPOBHM ILIONA OT-
CYTCTBYET. ¥ HOBOPOXIEHHBIX HEIOHOUIEHHBIX AeTel ee O4eHb MaJIo,
€CJIM IPUHATb aKTUBHOCTD YTOJIBHOM aHTUIpa3sl B3pocnoro 3a 100, To
aKTUBHOCTH HDEPMEHTA B KPOBH HEAOHOIIEHHBIX HOBOPOXIEHHBIX I€-
Teil cocTaBnsgeT oT 4 10 24, a NOHOLIEHHbIX HOBOPOXIEHHBIX KOJEO-
nercst oT 12 mo 72 (T'opbyHoBa, 1945; babuuy, 1948; 3amkoBa, Pox-
neHko, 1948; Kapriosa, Xonesosa, 1949).

AKTHBHOCTh (DEpMEHTOB KPOBM aMMJIa3bl, KaTajda3bl, JH-
Ma3bl, a TAKXKE TPaHCAMHHA3bl BO3PACTae€T B TEUEHHE TEPBOrO roma
XKHU3HU. [TIpH 3TOM Ha aKTUBHOCTH (EPMEHTOB CKa3bIBAIOTCA Pa3TMy-
Hble (PaKTOpBI: CIIOCOO BCKApMJIMBaHUS, YCIIOBUS XM3HHU, 3aboJeBa-
HUg U T.0. (Tutosa, 1963).

Y neteit ot 7 no 18 ner HaGmomaeTcss o6paTHast AMHAMHKA: C BO3-
PacTOM aKTMBHOCTb aMUWJIa3bl KPOBU CHIDXaeTCs. ECIM akTMBHOCTE aMU-
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J1a3bl B3pOCHBIX TIPUHATH 3a 100, To y 17 — 18-1eTHHUX OHA COOTBET-
crByer 148, y 15— 16-netHux — 168, ay 11 — 12-netHux — 194 (I'au-
6oB u Op., 1959).

ConepxaHue nieJouHo# ¢docdarassl, NpUHUMAOLICH yya-
CTHE B KOCTeOOpa30BaHWM, TIPETEPIIEBAET PSUT U3MEHEHHI ¢ BO3PAaCTOM.
Ecnu onpenensite KOJIMYECTBO OTLLUEITMBIUETOCS HEOPTaHUYECKOTo Goc-
¢opa ot opraHmyeckoro dochopHoro adupa rpu nodaBIeHHH 1 M 1U1as-
MBI (TECTUPYSl aKTHUBHOCTB 11IEJIOYHO ¢ocdarTassl B €1./MIT), TO MOXHO
OTMETUTH BOJIHOOOPA3HOE U3MEHEHHE COIEPXXaHMS LIeNo4HoN docdara-
3bl. K rogy comepxaHue ee yBeIMUMBAETCS, @ 3aTEM ITOCTEMEHHO CHIDKA-
eTcd ¥ K 16— 18 romam JocTHraeT ypoBHS B3pOCibiX (22 ex./mi).

IloBhIlLIEHHOE ComepXaHMe LIeNouHOi ¢ocdaTa3sl B KPOBH Yy O€-
Teil, MO-BUIMMOMY, OOYCIOBJIEHO YCUJIEHHOM AEATENbHOCTHK) OCTe-
obnacToB, obecreyrnBalolINX HOpMaJIbHOE (POPMUPOBAHUE U POCT KO-
cteil. OcreobiacTel 061aMal0T CIIOCOOHOCTBIO CHHTE3UPOBATh LIEI0Y-
Hy1o ocdartasy (ITawkosckuit, CeapuueBckuit, 1960). OnpeneneHue
AT®-a3H0i aKTHBHOCTH ITOKA3aJI0, YTO B CTRHAAPTHBIX YCJIOBHUSIX UH-
KyOauuu 1 MJT UCTIBITYEMOM TUIa3Mbl 0OeCIieurMBaeT HAKOIUIEHHE B CPEAE
ot 0 no 25 mxr mupodochatHoro pocdopa. AKTUBHOCTE 3TOro ¢ep-
MEHTa TIPH HCCIENOBaHUU 3PUTPOLIUTOB KPOBU IIETEH TEX Xe BO3pa-
CTOB OKasajach 6osiee BHICOKOM M KoJyieGanach B npexenax ot 70 no
176 mxr P/mn sputpountos (Illa6anos, 1970).

®OPMEHHBIE DJIEMEHTHI KPOBH B OHTOTEHE3E

Dpurpomutsl. KonnuecTso 3puTpoLUTOB B | MM KPOBH HOBOPOX-
JNEHHBIX KoJjiebyieTcss B MOBOJIbHO IHUPOKUX mpeaenax: ot 4 500 000 no
7 500 000, B cpenueM 6 000 000 (Kapuuukwuit, 1901; Momyaxos, 1921;
Huxudopona, 1940; Acanbaena, 1963). Haubonbliiee YUCIO 3pUTPO-
LIMTOB HabitomaeTcst B nepBble yackl xu3Hu (7 500 000); 3arem 31O
KOJIM4eCTBO ObIcTpo MoHMXaetca (6 200 000) u Kk 12-My OHIO XU3HHU
JOCTHUraeT OTHOCHTEbHOM HOopMEI (4 980 000).

KpoBb HOBOPOXKIEHHBIX IO COAEPXKAHUIO SPUTPOLIMTOB OTVIMYAETCS
OT KpPOBHM IeTeit 6oJiee cTaplliero Bo3pacTa He TOJNIBKO B KOJIMYECTBEH-
HOM, HO M B KaueCTBEHHOM OTHolleHUH. [Ipexne Bcero orMeyaercs
OTYETJIMBBINA aHW30LIMTO3 B NEPBEIE S — 7 THEH XU3HU. [JMaMeTp 3pUT-
pouuToB kosebnercs ot 3,25 no 10,25 mxM. KpoMe TOro, y HOBOPOX-
IEeHHEBIX YacTO OTMEYAlTCs NOWKWIOLUUTO3 H MOJIMXPOMATODWIMS.
HWHorma B KpoOBMW OeTeil paHHEro IMOCTHATalibHOTO IIepHONa XH3HU
BCTPEYAIOTCS SLIpOCOepXKallie (OPMbl 3pUTPOLINTOB.

Y nereit or 1 1o 2 ner HabmomawTcs O0OJbILIME UHIMBUAYATbHBIE
KoJIeOaHUA B yKucie 3pUTpoluToB. [1010GHBIN IIMPOKUI pa3Max B HH-
JUBUAYATbHBIX TaHHBIX OTMeYaeTcs TakoKe OT S 10 7 M oT 12 no 14 ner,
YTO, IMO-BUAXMOMY, HAXOOUTCH B MPAMOI CBSI3M C TIEpUOIAMU YCKO-
PEHHOTO pOCTa.
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Y HemoHOIIEHHBIX HOBOPOXICHHBIX AETEH COCTAB KPacHOW KPOBU
MMCET CBOM XapaKTepHble 0co0eHHOCTU. O0llee KONTMYECTBO IPUTPOLIN -
TOB Konebnercs or 7 225 000 1o 4 450 000 B 1 Mm>. OTMeYa0TCsa 3pUTPO-
61acTO3, PETHUKYJIOLUMUTO3, MOJUXPOMa3ust U aHu3ouuto3 (JlyGeHckad,
Jloxuuna, 1936). Y ML NOXWIOro U CTAPYECKOTO BO3pacTa OTMEYaeTCs
CHIDKEHHME YHCJIa S3PUTPOLIMTOB B cpeqHem mo 3 800 000 — 4 000 000.

C MCMOJIb30BaHUEM METONA HUTOCMEKTPOPOTOMETPHUH YCTAHOBIIE-
HO W3MEHSIOIIEECA C BO3PACTOM COAEpKAaHHE B SPUTPOLUMUTAX CYIbh-
TMIPUIIBHBIX TPYNI, FMCTUAWHA, JUMOMPOTEMHOBOTO KOMILIEKCA.
C yBesMueHMeM Bo3pacTa geteid oT 4 mo 13 ner conepxanue SH-rpynn
U JTUOONIPOTEUNOB CHIDKAJIOCh, 4 TUCTUIMHA — yBenuyuBaioch (Pa-
nionopt, Ilanus, 1970).

OcMoTHryecKkass CTOMKOCTb 3PHTPOLIMTOB B TUIIOTOHUYECKUX COJle-~
BEIX PacTBOpax 3HAYMUTENIbHO BBIIIE Y HOBOPOXIEHHBIX AETEH U Y deTeit
IPYIHOrO BO3pacta, YeM Yy AeTeil CTapHIero Bo3pacTa M y B3POCJbIX
(Jloxmnua, 1937; Tomopos, 1968). OueHuBast OCMOTHYECKYIO CTOM-~
KOCTb 3PUTPOLMTOB [0 MUHUMAIBHON PE3UCTEHTHOCTH (BEPXHSAs Ipa-
HHLIA OCMOTHYECKON PE3UCTEHTHOCTU, MPHU KOTOPOH TeMOJIU3UPYIOT
HaMMeHee YCTOWYMBEIE KJIETKHM), MAaKCHMAaJIbHON pPEe3UCTEHTHOCTH
(HMXHSIS TPAHKMLIA PE3UCTEHTHOCTH, TIPU KOTOPO# IeMONTU3UPYIOT JaXe
HauboJiee CTOMKUE KJIETKH) U aMIUTUTYAE Pe3UCTEHTHOCTH (MHTEpBaJi
MeXIy HUXHEH H BepxHel rpaHuleil pesaucteHTHoCcTH), Typ (1950) u
Tomopos (1968) oTMeTIUIH G0Jiee BHICOKYIO BEPXHIOW TDaHHULLY B 60-
Jiee HU3KY10 HUXXHIOIO TPaHMLYy TS HOBOPOXICHHBIX U IPYAHBIX AeTei
IO CPABHEHUIO CO B3POCJIBIMM.

JlokuinHa (1937), onpenenss KOMUYECTBO KIIETOK, COXPAHUBILIHX-
cs TIpy MHKyOauuu B pactBopax NaCl pa3Hoit KOHHIEHTpallMH, TaKkKe
oOHapyxuJia 60JbIIYI0 YCTOHYHUBOCTh 3pUTPOLIUTOB Y JETEH IO CpaB-
HEHHIO CO B3POCHIBIMH.

IIBeTOBOM NOKA3aTe/Ib Y HOBOPOXACHHEIX ITEPBBIX 8 — 9 HHEH Xu3-
HU KoJieGnetcs B npenenax ot 0,9 mo 1,3, y meteil mepBoro roga Xu3Hu
oH paBeH 0,75—0,8, a ot | roma mo 15 ner koneb6nerca or 0,85 mo
0,95, yto 6aM3KO K HopMe Ut B3pocaslx il (IITa6anos, 1970).

Iemornobun. B mepuon yTpoOHOIN XH3HM Yy IJIONOB B NEpPBbIE
6 MecdueB UMeeTca OCOOBIA «yTpobHBIM» remornodouy (HbLF).
C 7-MecsYHOro Bo3pacTa NPOSBISETCS «1ET0YHO-YCTOMUUBHIM» reMo-
[JIOOWH, COXpaHsIIOLIMNCSA y neTedt 3 jeT, a 3aTeM CMEHSIOLIHICS
«B3pocabiM» remornobuHoM (HBA). 'eMornoOuH mioga umeet 6osee
BBICOKOE CPOJCTBO K KHUCJIOpPOIY, YeM reMorsioouH matepu. Kpusas
JTUCCOLUAIIUYA OKCUTEMOTIOOMHA TLIOAA YeIOBeKA CIBUHYTA B CTOPO-
HY 6ojiee HU3KMX BeMMYUH pO; MO CpaBHEHUIO ¢ KPUBOM IMCCOLIMA-
LIMK OKCUTEMOTJIO0MHA MaTepU. DTH OCOGEHHOCTU TeMOIIOOHMHA IUIoaa
obecreyyBalOT HEOOXOAMMOE B YCIIOBHUSIX BHYTPUYTPOOHOM XHU3HU
cHabxeHue TKaHeil xuciuoponoM (Tomopos, 1968; Bucapuna, 1973).

Hna peteil nepruoga HOBOPOXIAEHHOCTH XapaKTEpHO MOBBIIIEHHOE
colepxaHue remorniobmHa. CoaepxaHue reMorjio6MHa B KpoBH (IO
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Canu) gereil mepuoaa HOBOPOXIEHHOCTH KOJeOIeTCst B Mpeaenax ot
100 no 145 %. 310 3HauMT, yto B 100 M KpOBH comepXHuTcs oT 17 no
24,65 r okcuremorno6uHa (Wintrobe, 1946). OnHako HauuHas ¢ nep-
BBIX CYTOK ITOCTHAT&JIBHOM XW3HU KOJIMYECTBO IeMOrNIOOMHA IMOCTe-
MMeHHo nanaeT. Kaxk nepBoHavyaibHOE KOJIWYECTBO FeMOIIOOMHA TIpU
POXIEHUH, TaK U IoCaeqylollee najieHue ero He 3aBUCAT OT Beca pe-
OeHka. Haubonee pe3ko MHIMBHUAYaJbHBIE KOJNEeGaHUS BBIPDAXKEHHI B
repuos OT MOMEHTa POXIEHHUS 10 1,5 CyToK, a Takke y JeTel oT 5 10
5,5 cyrok (Hukugoposa, 1940).

KonndecTBo reMorjIo6HHa y AeTei [epBOro rofia 3HaYUTe)IbHO CHY-
XaeTcsa K 5 — 6-My Mecsauy xu3HH (1o 85 % mo Canu) ¥ octaeTcs HA
HU3KOM ypoBHe 10 KOoH12 | roma (1o 80 %) (Typ, 1960). KonnvectBo
reMorioOMHa y feTeit crapiie OQHOro roia ¢ BO3pacToM YBEIUYMBa-
eTcsl.

CylecTBYeT HEKOTOPOE ITOJIOBOE pa3IMYKe B YPOBHE FeMOIIOOMHA B
KpoBH. Tak, y MaJIBUMKOB B Bo3pacTe OT 14 1o 20 jieT cpeaHsisi BeTMYUHA
COIEP>XaHUA TeMOTIOOHHA B KPOBH MNPU H3MepeHUH 1o Cau COOTBET-
cTByeT 76,5 %, 1A AeBoYeK Toro xe Bo3pacta — 72,3 % (bo6pos, bpe-
Hep, 1929). Ins HenoOHOUIEHHBIX JeTeil B IIEPBBIC THH XXU3HU XapaKTep-
HO TOBBIILEHHOE COIepXaHHe reMorio6ruHa B Kposu ot 93 mo 130 % no
Cany. 3aTteM, KaKk W Y IOHOIIEHHBIX IETeM, YpOBEHb €ro Iamaert, a C
BO3pacTOM YBEJIMUMBACTCA. Y JIML MOXIWIOrO M CTApYECKOro BO3pacTa
KOJIMYECTBO FeMOIJIOOMHA HECKOJIBKO CHMDKAeTCs, KOJeO/sICh B TIpele-
JIax HIDKHEH IpaHHIIbl HOPMBI, BHIBEIEHHOM LJIA 3peioro BO3pacTa.

JlefixoumTsl. KonmyecTBo NEHKOLMTOB y peGeHKA NMEPBBIX JHEH XM 3-
HU OONblle, YeM Y B3POCHHIX, U B cpefHeM KoneOsieTcs B mpenenax
10 000 — 20 000 B 1 MM?>. 3aTeM YMCIIO IEHKOUMTOB HAYMHAET NAJaTh.
WUnorna Habonaercsd BTopoii HeGOIBIION ToabeM MeXIy 2-M U 9-M
IHeM XM3HU. KakK M 11 3pUTPOLIMTOB, CYNUIECTBYIOT IIUPOKHUE TIpe-
Ienbl KojebaHusa Yucia JIEMKOLUUTOB B MepBble JHU MOCTHATAJIBHOMI
XHU3HU — OT 4600 mo 28 300 (I'ynmo6bun, 1892; Rendelstein, 1950).
XapaKTepHBIM B KapTHHe JIeHKOLIMTOB Y JETEH 3TOTO MepHona paH-
HETo OHTOTeHEe3a ABNSIETCA cleayioliee: 1) HapacTarue KOMUYECTBa
JIEHKOLIMTOB B TE€UEHHE IMEPBLIX YACOB XHU3HU;, B MOMEHT POXICHMS
KOJIMYECTBO JIeHKOUMTOB cocTasnsieT 19 600, yepes 6 ¥ — 20 000;
yepe3 24 y — 28 000, a 4yepe3 48 4 — 19000 MM3; 2) HauBBICIIUIK
[OAbEM KPHBOW YHMCJa JIEHKOIIUTOB — HAa 2-€ CYTKM; 3) npeaesibHoe
fnageHue KpUBOH — Ha 5-e cyTkH. K 7-M cyTKaM 4uCII0 JeHKOUUTOB
MPUOIUKAETCS K BEpXHEN rpaHHLIe HOpMBI B3pocibix (8000 — 11 000).
Y mere#t 10— 12 neT 4uciio NeHKOUUTOB B TiepUdepudeckoit KpoBH
kosiebnercs B npenenax 6080 — 8000, T.e. COOTBETCTBYET KOJTHUYECTBY
JNEUKOUUTOB y B3pocnbix (MapxocsiH, AnekceeBa, 1954).

JleiixounrapHas ¢opMyja KpOBH pebeHKa B MTEPUON HOBOPOXIEH-
HOCTH XapaKTepH3yeTcs: 1) mocienoBaTENbHBIM YBEJIMUEHUEM YHCIIa
JTUMOOIIMTOB OT MOMEHTA POXIECHHS K KOHIY MePHOIa HOBOPOXIEH-
HOCTH (TMIpU 3TOM Ha 5-€ CYTKH NPOUCXOIUT nepexkpecm KpUevix nae-
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Hus Helimpoguaoeé u nodsema aumpoyumos); 2) 3HaAUUTEIbHBIM KOJIU-
YeCTBOM MaJIOCETMEHTUPOBAHHMIX (GOpM sifep HEHTPOGUIOB; 3) GOMB-
IIUM KOJNMYECTBOM IOHBIX (GOPM, MHEJIOUUTOB, 3PUTPOOIACTOB;
4) CTPYKTYPHOI1 HE3PENOCTHIO U XPYITKOCTBIO JIEMKOUUTOB. Aipa — phIX-
JIbl, HEKOMITAKTHBI H OKpPAllUBAIOTCS CBETIIee TTPH OOBIYHOM 06paboT-
Ke 3031H-a3ypoM. [1nasMa TUM@OLMTOB 4acTO He OKPAILIMBACTCS BOB-
ce, a SApO OKPalIMBAETCS B CBETJIO-JTUJIOBBINH TOH; MOTHOCTBIO OTCYT-
CTBYIOT TUIa3MaTUYECKUE KIIETKH.

Y pmeteii MepBOTO rojia XXU3HHU MPHU JOBOJILHO IIMPOKUX TIpeaeaax
KonebaHusi OOLIEro yucia JIEMKOUMTOB HaOIIOAAOTCs U LIMPOKUE
npedessl Bapyallil MPOLIEHTHOTO COAEPXAHUS OTAETbHBIX GODPM.

B rpynHOM BO3pacTe 0OHapyXUBalTCS HEpaBHOMEPHOCTH Pa3MepOB
JTUMGOUUTOB (MaNbIX U CPEeIHMX NUMQOLIUTOB IPUMEPHO OXUHAKO-
Bble KOJIMYECTBA, GONBLINUX — 3HAYMTEJIbHO MEHbLUE), YMEPEHHBIH
MOHOLIMTO3 M TIOYTH TIOCTOSIHHOE TMPHUCYTCTBHE B MepudepuyecKoi
KPOBM TUTa3MaTAYECKUX KIETOK TMMOOUTHOro U TUMGPOOIacTUIECKO-
TO TUMA; BMECTE C TEM IUIa3MaTHYECKHE KIETKH MHUEIOUIHOTO THUIIA
BCTpeYalTCs 04eHb penko. KaptuHa 6enoit KpoBH y AeTel mocie nep-
BOT'O TOJIa XXM3HM XapaKTepu3yeTcda MOCTEIIeHHBIM YMeHbLIEHHEM ab-
COJIOTHOTO KOJIMYECTBA JIEHKOLIMTOB, HApacTaHUEM OTHOCHTEILHOIO
YyHciia HeWTPo)WIOB IpH COOTBETCTBEHHOM YMEHbBIIEHUH YUCIIA TUM-
(OLIMTOB, HEKOTOPHIM YMEHBIIEHUEM KOJIMYECTBA MOHOLIUTOB M I10-
YTU MOJIHBIM UCUYE3HOBEHHEM TJIa3MaTUYECKUX KIEeTOK. [10 JaHHBIM
Pa3HBIX aBTOPOB, B pa3Hbie CPOKH YHUCJIO HEUTPODWIOB HAYUHAET TTpe-
BUIMPOBaTh Han yuciaoM dumdbonutos. Ilo I'yunobury (1892), stor
eHoMeH («smopoil» nepekpecm Kpugeix) NMPOUCXOOUT Ha 3-M roay
xu3HM, o KapHuukomy (1901) — Ha 5-M, a mo Typy (1957) — B
PEOKUX CIy4asX Oaxe Ha 7-M rofy. 9TH pa3HOrnIacusi OOBACHSAIOTCS
BO3MOXHOCTBIO LIIMPOKUX UHIAVUBUAYAIBHBIX KoJleGaHUi.

Y HEeIOHOIUEHHBIX OETECH MEPBOro MHSA XU3HU KOTHYECTBO JIEHKO-
LUTOB K0JeBeTcsa B OYeHb MIMPOKUX Iipenenax — oT 3 600 mo 36 000 B
1 mM3. TToce 50 — 60 et HabGMOAaeTCA CHIDKEHHE YHCIIA JIEMKOLIMTOB
npu npeobiagaHuu HeWTpodwioB Han auMdouutamu (bapueHko,
Tenuc, 1960).

CorocTaBneHHe BO3PAaCTHLIX N3MEHEHUI 6e10i KpOBY MHOTHX BU-
IIOB BBICIIIMX MTO3BOHOYHBIX XHBOTHbIX HO3BOJIIO YCTAHOBUTD CIIEIYIO-
e obliue 3aKOHOMEPHOCTH: 1) Kak M y yeoBeKa, Y HOBOPOXIEH-
HBIX XXHBOTHBIX BBICOKOE COJepXaHHE HEHTPOPHIOB (reTepodUIoB)
CMeHsieTcs OBICTPBIM MAJCHUEM B IIEPBBIE HEAETH UK MECSLIbI XXU3HU
H HOBBIM HapacTaHHEM HX YUCJIa B 6ojiee Mo3MHEM BO3pacTe; 2) U3Me-
HEHME 4YHUC/a JHUM(MOLUUTOB MMEET MPOTUBOIIONIOXHBIM XapakTep; B
CBA3H C 3THUM OTHOIUEHHE JTUM(POUNTE/HEHTPODUILI CIEPBA YBEIH-
YUBaETCsd, a 3aTEM NAJacT ¢ BO3pacToM; 3) B MEPUON PAHHETO OHTO-
reHe3a B JEHKOLUUTApHOH hopMyse OTMEYAIOTCSI CHUXXKEHHOE KOJINYe-
CTBO 303MHOMHUIIOB M MOBBIIIEHHOE YUCIO MOJIOABIX GOPM HEHTPODH-
aoB (HuxutuH, 1947; HaropHsiit ¥ op., 1963).
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TpomMOOUHTDbI, HAH KPOBAHbIE IUIACTHHKH. Y HOBOPOXIEHHHIX U B
NepBbie JHU XU3HU KOJMYECTBO KPOBSHLIX IJIAaCTUHOK KoJiebeTcs
ot 150 o 350 teic. B 1 mm? (Jarcho, 1930; Rosenbloom, 1935; Kse-
sepau-Konanse u ap., 1970) unm ot 500000 mo 600 000 (Leslie,
Sanford, 1936). o apyrum astopam (Tomnannm, 1948; Typ, 1960),
YUCIIO TPOMOOLIMTOB B NEPBLIE Yachl XKU3HM paBHO B cpenHeM 219 000
B 1 MM3, 3ateM KonudecTBo ux nagaet Ao 175000, a K KOHILYy Hele-
v cHoBa yeenuuusaetca oo 200 800 B 1 MM>. ¥V rpynHbix netein ymc-
JIO KPOBSHBIX IMJIACTUHOK TaKXe KOJIEONeTCA B IIMPOKHUX Mpeaeiax:
ot 115400 no 424 000 B cpennem 230 000 — 250 000 B 1 mm>. B 10 ke
BpeMS YMCJIO KPOBAHBIX IJIACTUHOK IUIS OAHOTO M TOro Xe pebeHka
€CTh BeJIMUMHA Oosiee MU MeHee nocTosiHHas. [Ton pebeHka U cro-
co0 BCKapMJIMBaHHUS Ha 4YMCJie TPOMOOLIMTOB He oTpaxaercs. B nanb-
HEWIlIeM C BO3PAacTOM KOJMYECTBO TPOMOOUUTOB Mail0 MEHseTCA.
VY meteit ot 1 rona go 16 et 4yucio TpOMGOUUTOB B Nepugepude-
CKOM KpOBHM KoyebsieTcsd B cpendHeM B npenenax ot 200— 300 mo
30 000 B 1 MM? NpY HAaJIMYMKU LUMPOKOTO CIEKTPa MHAUBUIYATbHBIX
KoJieOaHu.

Y HenOHOUIEHHBIX NeTeil YHUCIO0 KPOBSHBIX IUIACTUHOK B IEPBOE
MOJIYTOOUE XU3HU MEHBIUE, YEM Y JOHOILIEHHbIX, @ 3aTeM pasHHULA
ucyesaet (XamunyuimHa, 1951; Iowtann, 1953; McElfresh, 1961). Io
JaHHBIM TpoMboanacTorpaduyeckux uccnerosauuit (McElfresh, 1961),
YUCJIO TPOMOOLIMTOB Y HEJOHOILIEHHBIX AeTel He CHUXEHO, HO MOHHU-
XeHa UX (pyHKUHS.

KayecTBeHHast KapTHHA TPOMOOLIMTOB IpeTepreBaeT 3HaUUTeNbHEBIE
HM3MEHEHMS B ITpoliecce oHToreHe3a. [Ipexie Bcero ¢ BO3pacToOM U3Me-
HseTCS crieKTp popM TpPOMOOUMTOB. Y JeTedl B NepBble THU XU3HU
KPYTJIBIX TPOMOOLIMTOB BOJIBIIIE, YeM B MOCEAYIOIIHE MTEPHOAB] XHU3-
HU. CpeqHuit pa3Mep HamboJiee YacTO BCTPEYAIOLINXCS TPOMOOLIUTOB
JUTS geTeil rpyaHoro U bojiee CTapLUHUX BO3PACTOB paBeH 2,5 — 3,5 MKM,
MpPY 3TOM YeM MOJIOXE pebeHOK, TeM OoJibliie IOHBIX (popM B TpoMOO-
uurorpamme (ITukcanos, 1961). C BO3pacToM YUCTHO IOHBIX KPOBSIHBIX
IUIACTMHOK YMEHBIIAETCS, a YHCJIO 3peSIbIX yBelMuMBaeTcs. Jaxe B
nepuon ot 12 go 14 ner B TPOMOOLMTOrpAMME HACYUTHIBAECTCS OKOJIO
3,6 % 10HBIX (POPM TPOMOOLIMTOB, MEXIY TEM KaK Y B3pOCJHBIX aHAIO-
ruyHoe ynciio He npesbiaet 0,5 % (Jlomasosa, 1960). TepMmaHOB M Ap.
(1964) Ha OCHOBaHMM 3HAYHUTEJBHOIO YMCIA UCCIENOBAaHUN YCTaHO-
BWIH BO3PACTHYIO KApTUHY TPOMOOILIMTOB Y JTI0Aei B Bo3pacTe OT 1 oo
108 ner.

Haubonee 3HauuTeNIbHOE KOJNIEGAHHE YUCTIa TPOMOOLIUTOB HabJI0-
JaeTcs y AeTel MepBOro roaa Xu3Hu. st 3TOro Bo3pacTta XapakTep-
HO OOJIBIIOE YUCTO IOHBIX (DOPM, YTO CBUAETEILCTBYET 00 YCUIEH-
HOM TpoM6ono33e. C BO3pacTOM MHTEHCHBHOCTh TPOMBOLMTOOOpA30-
BaHUS YMEHBIIIAETCsI, a B Oojiee CTaplUMX BO3pacTax YCHJIMUBAeTCs
MpOLIECC MHBOJIOUMU IJACTUHOK NMpPU CHHUXEHHOM HMX oOpa3oBa-
HHUH. <...>
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TFEMATOJIOTHYECKUE UBMEHEHHSA B PA3HbIX
YCIOBUSAX XU3HU U JEATEJILHOCTU JETEHN
U INIOAPOCTKOB

IpensbaBieHrHe K OpraHU3MYy MOBHIILEHHBIX TPeGOBaHMIM, KaK 3TO
MPOUCXOAMUT IIPH TOM WIM MHOH HESTEIbHOCTH, BBI3BIBAET B pa3HbIe
BO3pacTHBIE TEPUOALI CBOEOOGPa3HblE OTBETHHIE PEAKIMU CHUCTEMBI
KPOBU. MBI paCCMOTPHM 3/IECh HECKOJIBKO TAKUX COCTOSTHHIA: YUeGHYIO
¥ QU3UYECKYIO HArpy3Ky, a TakXe THITOKCHIO.

Bansanne yyeOHOIl HArpy3kKH Ha CHCTEMY KPOBH

Benas xposs. Ilon BmustHueM yyeOHOM Harpysku y aeteh 10— 12 jet
B OONMBIIMHCTBE CTyyaeB Habionaercs yBelMUeHUE YHcna JEeHKOLHU-
TOB (B cpeaHeM Ha 24 %). TIpu 3ToM OOHapyKUBAIOTCA KaK HeUTpodH-
Jie3, TaKk U JAMGOLNTO3 0e3 U3MEHEHHUS XapaKTePHCTHKK 3PEJIOCTH
Helttpodunos. Habnronaemas peakuusi, oYeBUIHO, CBSI3aHA C Tepe-
pacrnipee;ITMTENbHBIMY MEeXaHU3MaMH, a He C YCHJIEHHBIM TeMOII03-
30M (MapkocsiH, AnekceeBa, 1954).

Peakuus ocenaHus 3pMTPOUMTOB. Y OOJBUIMHCTBA AETEH MEPBBIX
kjaaccoB (7 — 11 neT) ToTyac mocie yueOHONH HAarpy3Ku peakuusi oce-
nauus spurpountoB (POD) yckopsiercsi. Yckopenne POD Habmona-
JIOCH TIO NPEUMYILECTBY y IeTeil, HCXomHble BenuuuHbel PO3 y KoTO-
PBIX KOJIEBGANUCH B NIpeaenax HOpMHI (1o 12 mM/49). Y neteit, PO KoTO-
PBIX 0O y4eGHOI HArpy3ku ObLTa MOBBILUEHA, K KOHILy Y4eGHOrO HHs
HabmomaeTcsa 3aMelieHue. Y dyactu neteit (28,2 %) POD He usMeHs-
Jiack. TakuM obpa3oM, BIUSTHUE yueOHOM Harpy3ku Ha POD B 3Haum-
TEJILHOM CTETIEHH 3aBHCHUT OT MCXOMHBIX BEJMYMH: Bhicokas POD 3a-
MeJUIsieTCsl, 3aMelNieHHas — yckopsietcest (MapkocsiH, 1953).

Baskocth KpoBH. XapakTep U3MEHEHHS OTHOCHTENLHOMN BSI3KOCTH
KPOBU MO BIUSIHAEM YUeOHOM HArpy3KU 3aBUCUT TaKXKE OT UCXOAHBIX
BEJIMYMH. Y meTeil ¢ HU3KOM MCXOOHOW BSI3KOCTBIO KPOBH K KOHILY
y4eOHOro IHg HabmomaeTcs ee yBeaudyeHHe (B cpenHeM 3,7 Mo ypo-
KOB, 5,0 mocne ypoKoB). Y Tex IeTeii, Y KOTOPHX IO 3aHATHI BA3KOCTD
6bLTa OTHOCHTEIHHO BBICOKOIT (B cpenHeM 4,4), mocje 3aHATHH OHA
OTYETIUBO YMeHbLIANach (B cpenHeM 3,4). Y 50 % merteit U3 ynchna o6-
CJIEIOBAHHBIX BA3KOCTh KPOBY YBEJIWYUIIACH TIPU MAJeHUH YUCTIa SPUT-
pounutos (MapkocsiH, 3uHrep, 1953).

Conepxanue roKo3nl B KpoBH. B TeueHue yueOHOTO OHS B KPOBU
neteit 8 — 11 neT MpONCXOOUT H3MEHEHHE COMEPXaHH IIIOKO3bl. I1pn
3TOM HabJI0MaeTCsl ONpeneeHHas: 3aBUCUMOCTh HAIIPaBAeHHUsI CABUTa
OT UCXOJHOM KOHIIEHTPAlUHK. Y Tex HmeTeit, y KOTOPBIX MUCXOMLHOE CO-
IepXaHMe TIII0KO3bl B KPOBM cOCTaBIsuio 96 mr %, moclie ypoOKOB Ha-
6J1I01a710Ch CHUXEHUE KOHLeHTpauuy (1o 79 Mr % B cpeaHeMm). Y ne-
Tel ¢ MCXOMHOW KOHUEHTpALMeH [NIOKO3bl B KPOBU B CPEJIHEM IO
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81 Mr % KoHlieHTpalHd ee noBblanack 10 97 Mr % (MapkocsiH, Anek-
ceesa, 1953).

CreproiBaine KpoBu. CBepThIBAHHE KPOBH PE3KO YCKOPSIOCH ITOM
BJIIMSTHMEM Y4eOHOM Harpy3ku y 60nbluMHCTBA neteit § — 11 jet. Ipu
3TOM CBSI3H MEXIY MCXOOHBIM BpEMEHEM CBEPTHIBAHHUS KPOBH M I1O-
cremyloulei peakuuei He otMeyeHo (MapxkocsiH, CtpoMckasi, 1953;
MapkocsH, Jlomazosa, 1954; Jloma3zosa, 1955).

Biausnue ¢u3HYECKO# HATPY3KM Ha CHCTEMY KPOBH

Benas xpoBb. B LiesioM peakuust 6eJ10i KpOBM Ha MBILLIEYHYIO paboTy
y TIOAPOCTKOB M IOHOLUEH HMMEET Te XKe 3aKOHOMEPHOCTH, UTO U Y
B3pocbiX. IIpu pabote HEGONBLIONW MOLIHOCTH (MIpa, Oer) y moaApocT-
KOB 14 — 17 net HaGnronaercsi nepsast, TuM@oiiuTapHas, dasa mMuoeeH-
Hoeo aelikoyumosa. Tlpu pabore GOJIBLIOH MOWIHOCTH (BEJIOTOHKH) —
HelTpodWwibHass, WK BTOpas, ¢a3a MHOI€HHOTO JeHKOLUTO3A.

ITocne KpaTKOBpeMEHHON MBILIEYHOM AeaTeabHOCTH (Oer, IuiaBa-
HHe) Y IoHoLIeN M neByiluek 16 — 18 yner HaGmonaeTcs NeHKOLATO3 3a
CYET YBEJIWYECHMsI MOYTH BCeX (DOPMEHHBIX 3JIEMEHTOB 0e/iof KpPOBH.
Onnako npeo6iafgaer NP 3TOM YBEJIMYEHHE TIPOLIEHTHOTO U aGCOITIOT-
HOro comepxaHus JMMourToB. Kakoif-TM00 pasHHUIBI B peaKIIMK Kpo-
BH IOHOLIEN M NeBYLIEK HA JaHHBIE HATPY3KM HE YCTaAHOBIEHO.

CreneHb BEIDAXEHHOCTH MUOTEHHOTO JIEHKOLIMTO3a 3aBUCHUT OT IUTH-
TENTBHOCTH MBILIEUHOH paboThl: ¢ YBENWUEHUEM HJIMTEILHOCTH U MOLLI-
HOCTH paboThl JEHKOLIMTO3 YCWIMBAETCA. YBEMMUEHUE IUTUTEILHOCTH
paboTh IPUBOIUT K U3MEHEHMIO XapaKTepa HACTYMAIOIIETO JICHKOIIM-
TO3a: Habmonraercs ero HehHTpodwibHas ¢asa co COBUTOM (HOPMYJIbL
«BJIEBO» (TTOSIBJIEHME IOHBIX U TIAIOYKOSIIEPHBIX (OPM JIEHKOLIMTOB IO
0,5— 2 %). OTHOCUTENBHOE KOMWYECTBO JIEHKOLIMTOB IPHU 3TOM CHITXA-
eTcs, YMeHbluaeTcd yucio so3uHodunos (I'opiikosa, 1960).

Taxum obpa3oM, B XapaKTepe HaCcTYAIOIIHX IOce MBIUEYHOMH nes-
TENIBHOCTH M3MEHEHMH Gesloif KpOBH KaKMX-THOO BO3PAaCTHBIX OTIHU-
yuit He ycraHoBieHo (AdanacweB, Kypmos, 1928; ITasnoBa, 1935;
Toputkopa, 1960). He ycTaHOBIEHO CyLIeCTBEHHBIX pasauyvii U npu
H3Y4YEHHUH TepHola BOCCTAHOBJIEHUS! KAPTUHHI 0ej10il KPOBH Y IOHBIX
(16— 18 siet) u B3pocasix (23 —27 net) auu. Y Tex W OPYTHUX Yepes
1,54 nmocne MHTEHCHUBHOH paboThl (50 KM BEJIOTOHKHM) OTMEYaloTCs
MTpU3HAKU MUOTEHHOTO JieiikoluTo3a. HopManu3auus KapTUHBI KpO-
BM, T.€. BOCCTRHOBJICHHE A0 UCXOAHBIX BEJIMYUH, IPOMCXOAWIA Yepes
24 4 nocse paboTel. OMTHOBPEMEHHO C JIEMKOLIMTO30M OTMEYAETCS YCH-
JIEHHBIH JIEHKOLIMTONMN3. MaKCUMANIbHBIN JTU3UC OeJIbIX KPOBSIHBIX TE-
Jlel, HaGmogasicst yepe3 3 4aca nocie pa6otel. [Ipy a3TOM y IOHOLUEH
HHTEHCHBHOCTDb JIEHKOILIMTONM3a HECKOJBKO BBILLIE, YEM Y B3POCIBIX
JULL.

Kpacnas xpoBb. I1py KpaTKOBpeMEHHBIX MBILIEYHBIX HATTPSDKEHUAX
(6er, nyIaBaHue) KOJIMUECTBO TreMOIJTIOOUHA Y FOHOILIEH U AeBylIeK 16 —
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18 seT U3MeHsIeTCs He3HAYUTeNbHO. KOJIMYECTBO SpUTPOLIMTOR B 6OJIb-
IIMHCTBE CJIyyaeB HEMHOIO YBEMHYHBAETCA (MaKCUMaIbHO Ha 8 — 13 %).

ITocie UHTEHCUBHOMN MTUTEIBHOM MBILLIEYHON AEATENILHOCTH (Be-
JIOTOHKM Ha 50 KM) KOJIMYECTBO reMONIOOMHA B OOJBLIMHCTRE CIIyya-
€B TaKKe MPaKTHYeCKN He uaMeHseTcsi. Obllee YMCIO 3PUTPOIIMTOB
TIpY 3TOM YMeHbluaeTcs (B npeaenax ot 220 000 no 1 100 000 wa 1/mm>
KpoBH). Yepe3 moaTopa 4aca nmocjie BeJIOTOHKU HpoUecc 3pumpoyumo-
auza yewinsaercs. Yepes 24 4 KOJIMYECTBO 3PUTPOLIMTOB €1lE HE JOC-
TUTAeT UCXOMHOTIO YPOBHA. OTYETIIMBO BBHIPAXEHHBIN 3PUTPOLIATOIU3
B KPOBM IOHBIX CHOPTCMEHOB COTIPOBOXIAETCS YBEJIHYECHUEM MOJIOLBIX
¢opM SPDUTPOLIMTOB — PETHUKYJIOLMTOB. PETHKYIOLUTO3 COXPAHSIETCS
B KPOBHU B TedeHHE 24 4 T1ocie paboOTHI.

OyeBUIOHO, TTOCTIE KPaTKOBPEMEHHOM MEIIEYHOM PabOTH [TPOMC-
XOOUT YBEJMYECHHUE YHUCJIA IPUTPOLMTOB 32 CYET IepepacrpeneieHus
KPOBH, B TO BpeMsl KakK MOCJE UIMTEILHON M MHTEHCUBHON paboTh
HabM10JaeTCs CHUXKEHME KOJMMYECTBA 3PUTPOLUTOB M OJHOBPEMEHHO
ycuieHHe QYHKIIUM SPUTPOITO3THYECKON cucTeMbl. O0 3TOM CBUIE-
TEJILCTBYET YETKO BHIPAXEHHBIH PETUKYJIOIIKUTO3.

Y B3pOC/IBIX TOHIIUKOB (23 — 27 JIeT) Harpyska Toil Xe MOLIHOCTH
BBI3BJIA YMEPEHHBIM SPUTPOLIUTONN3 (UUCIIO SPUTPOLIUTOB CHUXKAJIOCH
Ha 220000— 730000) n yMepeHHBIHt peTHKynouHuTo3 (I'opLIKOBa,
1960).

TpomGomThl. MEBIlIEYHAsT TeATEILHOCTD BHI3bIBAET Y JIMILI BCEX BO3pa-
CTOB YETKO BBIPAXEHHBIN mpomboyumo3s, KOTopelii MapkocsiHoM (1955)
OBLT Ha3BaH MuozeHHbiM. BBISTBIWIACH OTUET/IMBAst 3aBUCHUMOCTh MUOTEH-
HOTO TPOMOOLIMTO3a OT MTUTETbHOCTY MBIUIEYHON IESATETLHOCTH, BO3-
pacTa ¥ TPEHMPOBAHHOCTH paboTalolux. Pazmiator ase $a3sl MUOIeH-
Horo TpoMOouuTo3a. Ilepsas, HacTynaouas OObMHO IIPH KpaTKOBpe-
MEHHOW MBIIIEYHOM AESTENBHOCTH, BBIPAXAETCS B YBENIWYCHUM YHUCIA
KPOBSIHBIX IUTACTMHOK 6e3 caBMra B TpoMOoIMTorpaMme. 3ta ¢asza, oye-
BHIHO, CBSA3aHAa C NepepacpeaeuTeTbHBIMU MexaHu3MaMul. BTopas, Ha-
cTynawuasi OObIYHO ITPH MHTCHCUBHBIX M IUIMTETBLHBIX MBIIIEYHBIX Ha~
MPSDKCHUSIX, BBIPAXKAETCS HE TONBKO B YBENMUYEHUM YHUC/IA TPOMOOLIM-
TOB, HO U B CBUTE TPOMOOLIMUTOrPAaMMBI B CTOPOHY IOHBIX GopM (JToMa-
30Ba, 1960, MapkocsaH, 1960). Bo3pacTHble pazTHyMs 3aKIIOYaloTCs B
TOM, YTO MPH OTHOH U TOH Xe Harpyske (50 KM BeJIOTOHKH) Yy FOHOILEH
16 — 18 ner HabmomaeTcs OTYETINBO BBIpAKeHHAs BTopast asa MUOreH-
HOTO TPOMOOLIMTO3a, a Y B3pOC/IbIX JULl 23 — 27 NeT — TOJIBKO TepBasi.
Ipu 3toM y 40 % roHouEH TpoMOOIIMTApHAS KapTUHA KPOBU HE BOCCTA-
HAaBJIMBAETCA JO UCXOIHOM CITYCTs 24 4 1ocje padoThl. Y B3POCIbIX JIULL
MEPUO BOCCTAHOBJICHUS HE IMpEeBBINIAET 24 Y.

PeaxiMsi oceJAHHA 3PHTPOLMTOB. Y IOHOLIEH H ZEBYILIEK IOCTE KpaT-
KOBPEMEHHOM MBILIEYHO AesATelbHOCTA POD Kak yBeIMUMBaAETCs, TaK
¥ yMeHbluaercs. [Ipu WIMTENbHBIX U MHTEHCHBHBIX MBIILIEYHBIX HATIPSI -
xeHusix POD otuernuBo yckopsercs (ot 3 mo 23 mM). B mepuon pecti-
TYLMU BeTWdHHa POD H3MeHseTCsl BOTHOOOPAa3HO, B PSAE CIYYaeB He
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BOCCTaHaBJIMBAsACh Jaxe uepe3 24 4. Y MUl ¢ BBICOKOI HcxogHoit POD
nocie paboThl HAOIIOAACTCS OTYETIMBOE €¢ 3aMeMIeHe. Takas Xe 3a-
BUCHMOCTb OT MCXOOHBIX BeTMUYHH PO Habmomaercss M y B3POCIBIX
JIMU TIOCJI€ BBITIOJTHEHUSI MHTEHCHUBHOM M LIMTENbHOM paboTHl (Beio-
TOHKU). Bo3pacTHBIE pa3nnyus BbIpaXarTcs B 6oiee WINTETBHOM ITe-
pHOIE BOCCTAHOB/IEHUS PO3 10 UCXOAHOTO YPOBHS Y IOHOLLIEH 110 CpaB-
HEHHIO O B3pocabiMu (MetatbHukoBa, 1960).

BsaskocTs kKpoBd. OTHOCHUTENBbHAST BA3KOCTb KPOBH Y IOHOLUEH U O€e-
BylieK 16 — 17 jeT cylieCTBEHHO HE MEHSIETCS MOCJie KPaTKOBPEMEH-
Hoit pabotel (UupkuH, 1928, buumnkesuy, 1960). [Toce WIHUTENBHBIX
M MHTEHCUBHBIX MBILLIEYHBIX HATIPSDKEHHH (BEJIOTOHOK) BA3KOCTb KPO-
BM OTYETIMBO yBenuuuBaeTcss. CTeneHb U3MEHEHHUS BSI3KOCTH KPOBH
3aBUCHUT OT IIMTEJILHOCTH MBILUeYHOU padoThl. [Ipu paGote Gonsiioi
MOIUHOCTU Y [UTUTEJIBHOCTH (BEJIOTOHKM Ha 50 KM) U3MEHEHHUS BA3KO-
CTH KPOBH MMEIOT 3aTSLKHOM XapaKTep; BOCCTAHOBJIEHHE 1O UCXOOHOH
BeNMWYHMHBI HE BCETa HAacTymaeT gaxe yepes 24 —40 4 mociie paboThl.
¥ B3pOCHBIX JIML TIPH TOH Xe MBIIIIEYHON Harpy3ke BSI3KOCTb KPOBU
CYILLIECTBEHHO HE M3MEHSeTCS.

CaepromBanne KpoBH. MblllieUHast OeSTTEIBHOCTD COITPOBOXIAETCS U3-
MEHEHHEM BCEX BETETAaTUBHBIX (QYHKIME opraHusMa. Hapsny ¢ 3tm
MIPOMCXOMUT MOOWIM3ALHUSI €ro 3alUUTHBIX CPencTB. TakuM 3aIlUMTHBIM
KOMITOHEHTOM MBILIEYHOM AESITEIbHOCTH SIB/ISIETCST CBEPTHIBAHHE KPO-
BU. buonormueckuii cMpIC MOOWIM3ALIMK 3TOTO 3alUUTHOTO KOMIIO-
HEHTa, [10-BHANMOMY, 3aKJIIOYAETCA KaK B OIpaXIEHUM OpraHU3Ma OT
KPOBOITOTEPH B CJTyyae TPAaBMBI, TaK U B COXpPAaHEHUH TOMeOCTa3nca.

M3yyeHne cucTeMBl CBEPTHIBAHUA KPOBM IOC/IE PA3THYHOTO BUAA
MBILIEYHOU AeSTENBHOCTH MOKAa3ajo, 4To Jtobas dusndeckas padora
MIPUBOIUT K YCHIEHHIO KOATYIALIHOHHBIX CBOUCTE KPOBU, TPOMOOIIH-
TO3Y, JIEHKOLIUTO3Y, a TAKXE YBEJIMYEHHUIO JIN3UCA IPUTPOLIUTOB, JICH-
KOIIMTOB ¥ TPOMOOIIMTOB, YTO CONMPOBOXIAETCS TTOCTYIUIEHHEM B KDOBb
TPOMOOIUIACTUYECKMX M aHTUTENapUHOBEIX cyOcTaHLMit. TakuMm oOpa-
30M, U3MEHEHHUS FeMOKOATyJISILUU O BIHUSTHUEM MBIILIEYHOU paboThI
SIBJIAKOTCS PE3YJIbTATOM, C OAHON CTOPOHBI, JIM3UCA (POPMEHHBIX 2JIe-
MEHTOB KPOBU U MOCTYIUIeHUs $AKTOPOB, 001agaomnx TpoMOoIia-
CTUYECKON aKTUBHOCTBIO, 4 C APYTOH CTOPOHBI, U3BMEHEHHUI B COOT-
HOILUEHUHU IPOKOATYJIISIHTOB W aHTUKOAryJIsSHTOB, MPOUCXOISILUUX B
CBsI3U KOO ¢ U3MeHeHHeM OMOCMHTETUYECKOM aKTUBHOCTH MapeHXU-
MBI TIEUEHU U PETHUKYJIO-SHIOTENHSA, TUOO0 C OCNabNeHUEM TIPOLECCOB
YTWIM3ALHUH.

TTposiBieHME 3alLLMTHOTO YCHWIEHHS CBEPTHIBAHUS KPOBH [IPU MBI-
LLIEYHOM ACATENLHOCTU MMEET CBOE BO3PACTHOE CBOeoOpasue. Tak, mocie
OIHOW U TOM Xe paboThl (BeJOroHka Ha 50 KM WIM IT03UpOBaHHAs
paboTa Ha BeJIO3proMeTpe) y 1oHollel Habmonaercs: 6onee BhIpaXeH-
Hbiii TPOMOOLINTO3, YEM Y B3POCLIX. BpeMst cBepThiBAHUSI KPOBH YKO-
pauyMBaeTCsl B PaBHOM CTEMEHU U Y MOAPOCTKOB 12 — 14 neT, 1 y 10HOo-
wei 16— 18 set, u y B3pocasix M 23 — 27 net. OQHAKO MepHOn BOC-
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CTAHOBJIEHMSI CKOPOCTHM CBEPTHIBAHUS 10 HCXONHOM GoJiee UTUTENEH Y
TTOOPOCTKOB M IOHOILEH.

JaHHble 00 U3MEHEHMH YPOBHSI IIPOTPOMOHHA B KPOBH MOCIE PHU-
3UYECKUX HaMpsKeHW TPOTUBOPEYUBLI; HEKOTOPBIE aBTOPHI HabmI0-
Jany TIOBRIILIEHNE ero copepxaHus (Schneider, Zangari, 1951; Tuxa-
yek, 1957), npyrne He oOHApyXWJIM Kakux-nmOo cnsuros (Egeberg,
1963; Jatridis, Ferguson, 1963, u ap.). [Tocne 20 MuH paGoTei Ha BEJIO-
apromMeTpe (MOIIHOCTE paboThl cocTaBisiiia 60 % 0T MaKCHMAaJIBHOM)
KOHILIEHTpallUs MPOTPOMOMHA Y TIOXPOCTKOB U3MEHSETCA HE3aKOHO-
MEpHO, Y IOHOLIEH CHWXKAETCS, a Y B3POCHBbIX JUL HE HU3MCHSETCA
(T'opwikosa ¥ ap., 1967). YpoeeHs ¢akropa V ToTyac mocie paboTh
yBeIMYMBAETCS ¥ TOAPOCTKOB Ha 22 +4,4 %, y oHolueit Ha 15,8 £ 1,6 %,
a y B3pOCJILIX TONbKO Ha 11,8 = 1,4 %. Yepes 1,5 4 KoHLIEHTpauusl eTo
OTYETJIMBO CHHMXaeTcs B cpeaneM Ha 11,0—9,0 %. Y B3poCHbIX JIHIL
BOCCTAHOBJIEHHE HCXOOHOTO YPOBHS 3TOTO (pakTopa HabmogaeTcs yxe
yepe3 1,5 4 mocie paboTel, y MOAPOCTKOB U IOHOLIEH HOpMaIU3aUUs
He HacTymaet naxe uepe3 3 u. CogepxaHue ¢akropa VII nocne stoi
Xe (PU3NUECKO HATPY3KH U3MEHSNOCh He3HaunuTeabHo (l'opuikoBa u
Ip., 1967). AxtusHocTh dakTopa VIII mocie MullieyHbIX HAIPSDKEHUH
3HauMTenbHO yBenuuuBaeTca (Rizza, 1961; Egeberg, 1961; Jatridis,
Ferguson, 1963) y nui pa3Horo Bo3pacTta. [Tocyie 1o3upoBaHHOM pa-
GOTEI Ha BeJIO3PTOMETpe aKTUBHOCTE ¢dakropa VIII yeenmmuuBaeTcs Ha
20—50% (Fopuwkosa u np., 1967).

Conepxanue (pUOpUHOTEHA B KPOBH MOCje pabOThl Y MOIPOCTKOB
U 1oHolel usMensercs. B 50 % cinyyaes oOHApYXUBAIOT YBETUUEHHE,
B 50 % cny4yaeB — yMmeHbluerue (I'opiukosa u ap., 1967). UameHeHHs
3TH COXPaHAIOTCA B KPOBH M depe3 1,5 4 mocie paGoTel. Y B3POCIBIX
JIWIL peaklMs Ha Harpy3Ky OZHOTHIIHA Y BBIPAXAaeTCSd B yBeIMYECHUU
ypoBHSA ¢ubpuHOreHa B cpenHeM Ha 60 %. Yepes 1,5 4 ypoBeHE €ro B
KPOBH BOCCTAHABIMBAJICS JIO UCXOIHOTO.

ConepxaHue remapuHa y IOHOIUeH M ITOAPOCTKOB TOTYAC ITOCHE
paboThl pe3KO yMeHblaeTcss Ha 35 —46 %, y B3pOCNbiX He U3MEHAET-
ca. Yepes 1,5 4 y NOOpOCTKOB U IOHOLIEH YPOBEHB renapyHa IMOBbIIeH
Ha 39— 40 % no cpaBHEHUIO C UCXONHBIM M HE BOCCTAHABIUBAETCA 1O
HMCXOIHBIX BEJIUYUH Yepe3 3 4 Nocse Harpy3Ku. Y MOAPOCTKOB U I0OHO-
e aHTUTPOMOWHOBASA AKTUBHOCTb KPOBH TOTYAC IMOCIIE MBILIEYHOMH
paboThl NMamaeT ¥ pe3ko Bo3pactaeT (Ha 100 — 200 %) yepes 1,5 4. Criycrs
24 4y mocyie paboThl AHTUTPOMOUHOBAS aKTUBHOCTD KPOBH €lile HE HOp-
Manusyercs. PuOGpuHONUTHYECKASA AKTUBHOCTS KPOBH MMOBBILIIAETCS Y
JIKIL BCEX BO3PACTORB: Y MOAPOCTKOB Ha 15 %, vy woHowIeH — Ha 28 % |
y B3pocabix — Ha 48 %. OaHAaKo Yy B3POCHBIX JIHIL NTEPHOI HOpMAaIH3a-
UMK QUOPUHOMUTHYECKON KPOBH 3HAYUTENIRHO KOPOYE, YEM Y TIOAPO-
cTKOB H 1oHomei (Kyxosckas, 1965).

TaxuM obpa3oM, g MOAPOCTKOB U IOHOLUEH XapaKTepHbl Goliee
3HAYUTENbHBIE COBUTM IO psSiiy ToKasareieil u Oojee UTUTEIbLHBIN
nepuon BOCCTaHOBIEHHUs. KpoMe TOTro, oTMedeHa Cleayollas 0Co-
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OEHHOCTb B peaKllUM CUCTEME! KPOBH Ha MBILIECYHYIO A€SATCIBHOCTD Y
MOAPOCTKOB 12 — 14 5eT: pa3sHOHANpPaBIeHHOCTh CIBUTOB B COAEPXa-
HUH psifa GaKTOpOB, a UMEHHO KOMITOHEHTOB HPOTPOMOMHOBOTO KOM-
iekca, GuopUHOTeHa, aHTUTPOMOUHOB, PakTopoB PUOPHUHOIHUTH-
YeCKOU aKTUBHOCTH. DTO SIBJIEHNE, BEPOSTHO, MOXHO OOBICHUTE HH-
3MOJIOTMYECKUMU OCOOEHHOCTAMU MPeIry6epTaTHOro U myGepTaTHO-
ro MepUONOB Pa3BUTHSA OPraHW3Ma, KOTIa B OPTraHU3ME MPOUCXOAUT
YCUJICHHBIH POCT Macchl Tejia, BHYTPEHHHX OPTaHOB U pa3BUTHE HEPB-
HO-3HIOKPHUHHOH cucTeMbl. HeycToiyuBBIi SHIOKpUHHEIH (GOH, O4e-
BUIHO, H OIpEIE/IsAeT pa3sHOHAIPaBIEHHOCTh PEaKLHi B OTBET Ha
MPeIbABISEMBIN pa3ApaXXUTeNb — MBIILEYHYIO NeATEIBHOCTD. DTO NOA-
TBEpXIaeTcs TeM, yTo y geteit 8 — 10 neT, He nocTUriinX npenybep-
TATHOTO M MybepTaTHOro NMEpUOAOB, JNO3UPOBAHHAs MBILLEYHAsT pa-
60Ta BBI3BIBAET OJHOHAIIPABNEHHBLIE CABHITH, CXOOHBIE C TEMH, KO-
TOpBIE XapaKTepHbI WIS B3POCIIBIX JIHLI.

B Hacrosiiuee BpeMsi psIoM HCCNeNOBaHUM TTIOKA3aHO, YTO B peryis-
WU JeATebHOCTH CHCTEMEI KpOBM Npu GHU3MIECKOM Harpy3ke cyule-
CTBEHHOE 3HAYCHUE UMEIOT CONTPOBOXKIAIOILME MBILIIEYHYIO AESITEIbHOCTD
aenenus eunoxcemuu (Topuikora, 1961; I'opiikosa u ap., 1964, 1967).
I1pu BHINMOMHEHWHM NO3UPOBAHHOMN, OXUHAKOBOU MO MOLIHOCTH paboTHl
(Ha BenO3ProMeTpe) y JIMILL Pa3sHOIro BO3pacTa HAOMIOHAIOCH MamgcHUeE
OKCHI€HallMH KPOBH, pETUCTpHpPYyeMoe oKcureMorpadoM y 12 — 14-ner-
HUX B cpeaHeM Ha 11+0,8 %,y 16— 17-netHux — Ha 11,8+1,2% uy
22 —27-netnnx — Ha 12,5+ 1,6 %. I1pu BemomHeHnn 20-MAHYTHOR pa-
60THI (60 % OT MaKCUMAaNLHOM MOLITHOCTH) OKCUTEHAITUST KPOBH Y IOHO-
el magana Ha 7 — 9 %. B Tex ciryyasx, Koraa BObIXaHUe YUCTOTO KUCIIO-
polia BO BpeMsI pabOThl CHUMAIIO ABMTEHUS THIIOKCEMUU M TaJeHUE OK-
CHIeHAllM¥ KPOBH He TPEBHIIAN0 2 %, He U3MeHsUIach KOHLEHTPALUs
MPOKOATryJIAHTOB U aHTHMKOATYJISTHTOB (3a uckmodeHueM dakropa VIII),
He M3MeHsIIach Mopdosiormyeckas KapTHHa KpOBH. DTH JaHHbIE CBUIE-
TEJILCTBYIOT O TOM, YTO OMHHMM U3 (HPaKTOpPOB, OOYCNIOBINBAIOIINX U3ME-
HEHUS B CUCTEME KPOBM NPH MBILIEYHOMN AeATEILHOCTH, ABJISETCS CO-
MIPOBOXIAKOINAY e¢ TUIIOKCHSA. 3aMETHYIO POJb IPY 3TOM MOTYT MrpaTh
Taroke cnsurd pH B kuciyio cropony (B cpeasem Ha 0,4— 0,06 en.) v
yeenmdeHure pCO; (Ha 6 — 8 %) (Jlomasosa u ap., 1969). Takum o6pa-
30M, CTAaHOBUTCS OYEBHUAHBIM, YTO cABUT pH, M3MeHeHUe mapuuab-
Horo naBneHuss CO; ¥ CHIDKEHHE OKCUTEHAlMH KPOBU BBICTYTIAIOT MIPU
MBILLIEYHBIX HAMIPSDKEHHUSIX KaK KOMIUIEKC (PaKTOPOB, BHI3BIBAIOIINX TH-
e PKOaryJisLHIO.

BiausHue THIOKCHH Ha CHCTEMY TE€MOKOAryJsuHH

B oTBeT Ha r'HIOKCHIO B OpraHHU3Me 4YeJTOBEKA U XKMBOTHBIX pa3BHUBa-
€TCA KOMILUICKC CJIOXHBIX aganTallMOHHBIX MPOLIECCOB, CPEIAU KOTO-
PbIX OTIPEINCIIEHHYIO POJIb UI'PAKOT HpI/ICHOCO6HTe}IbeIC W 3allIMTHBIC
M3MEHEHHUA CO CTOpPOHBI CHUCTEMBI KpOBH, U B YAaCTHOCTH CHCTEMBI
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CBEPTLIBAHUSA KPOBM. XapaKTep H CTENEHb BHIPAXEHHOCTH U3MEHEHUI
3aBUCAT OT IUTUTEJIBHOCTH M CTENeHH TUIoKcHU. KpoMe Toro, oTBer-
Hasl peakliUsl Ha TUIIOKCUIO UMEET BO3PACTHBIE OCOGEHHOCTH.

VY nereit, poXIeHHBX B aCHUKCHM, CBEPTHIBAHNE KPOBU YCKOPEHO
(54 ¢ — Hayano cBepTLIBaHUA, 166 ¢ — KOHel)) MO CPaBHEHUIO C
HOpMaIBHO poXIeHHBIMHU (134 ¢ — Hayano, 203 ¢ — KoHel) ¥ NoKa-
3aTesIMH, YCTAHOBJAEHHBIMU JUIst B3pocibix (90 ¢ — Hayano, 120 ¢ —
KoHell). K 7-My IHIO MOCTHATaTbHON XM3HU CKOPOCTh CBEPTHIBAHUS
KPOBM Yy AeTel, HOPMAIBHO POXAEHHBIX U POXACHHBIX B acPUKCUMU,
CTAaHOBUTCA paBHOM HopMe B3pocnbix (Kynukosa, 1962).

I1pu npeGrIBaHUH B TeyeHHUe 1,5 4 B 6apokamepe Ha BeicoTe 4000 M
y neteit 10 neT, woHouieit 16 et u B3pocabix 22 — 27 net HabmonaeTcs
VKOpPOUYECHHUE BPEMEHH peKaIbLUPHUKALKH, 60oice BbIpaxXeHHOe ¥ 10-
U 16-netHux auu (Ha 20— 23 ¢) 10 CpaBHEHMIO CO B3POCJIBIMH (Ha
12— 14 ¢). IIpoTpoMOUHOBLIH MHAEKC M KOHLIeHTpauus ¢akropa VII
TIOHUXANIUCKH Yy JeTel ¥ oHouel (Ha 10— 11 %), a conepxanue pub-
PUHOIEHA IManajo y Bcex HccaenyeMblX (3auknHa, 1965).

TMpe6uiBanue 5-, 9-, 20-THEBHBIX U B3POC/BIX KPOJIUKOB B TEYEHUE
1,5 4 B cpenie ¢ MOHMXEHHBIM cojepxXaHueM Kuciopona (7%) npuso-
IWI0 K OTYETIMBOMY TTOBBILICHMIO KOATYISIIUOHHBIX CBOMCTB KPOBU.
TIpu sTOM OBLIO YCTAHOBJIEHO, YTO TUITEPKOATYJISILIMIO BHI3LIBAET T'M-
MoKCUsA JTIIGOH MpoNoKUTENBHOCTH (OT 3 no 24 4). 'unepkoarynsauust
COIMPOBOXIAETCS CABUTAMU aKTHBHOM peaKUMH KPOBU B CTOPOHY allH-
1033, yBEJIWYEHNEM YPOBHS MNpokoarynsHToB (dakropoB VII, VIII,
¢dubpuHoreHa) U GUOPHHONUTUYECKONR aKTUBHOCTU KpOBU. UTO Xe
KacaeTcs rerapMHa, TO B OTJMYHUE OT B3POCIbIX KPOIUKOB, ¥ KOTOPBIX
colepXaHUe ero OoTYeTAnBO nazano (Ha 26,6 %), y KponbyaT 5—
9-MHEeBHOrO BO3pPAacTa YPOBEHb ero yRenuyuBaerca (Ha 19—27 %) (3e-
nenuyk, 1965; Jlomasosa u ap., 1971). Kpome Toro, nepuon Boccra-
HOBJIEHHUS TIOKa3aTeJel reMOKOoaryasiliuu N0 MCXOTHOTO YPOBHS Yy
KpOJbYaT OBUT 3HAUMTENBHO JUIUTENbHEE, YEM Y B3POCIBIX KPOIUKOB.

Paznuyus B BO3AEHCTBUM TMIIOKCHMH DAa3HOM IMPOAODKUTENEHOCTH
Ha CHCTEMY CBEPTHIBAHMA KPOBH 3aTparvBalOT CTENEHb CIABUIOB H
JUTUTEABLHOCTL TIEpHUONa BOCCTAHOBJEHHMs. TpexyacoBas 3KCMO3MLIUS
TIPUBOAUT K HAUOONBIINM CABHTaM B TIOKA3ATENsAX TeMOKOATYISIIUY U
HanboJsiee KOPOTKOMY MEPUONY PECTUTYLIMH I10 CpaBHEHHIO ¢ 6-, 12-
M 24-qacoBo#i sxcrozuuueid. OueBUAHO, B niepuold 6oJee IUTMTEIBHO-
ro, ueM 3 4, rpe6bIBAHUA XHUBOTHBIX B cpefie ¢ MOHKEHHEBIM coaep-
KaHHMeM KHCJIOpOJa BO BABIXAEMOM BO3IYyXe MPOHCXOIHUT HEKOTOpast
afanTauus opraHu3Ma K runokcuu (3enxeHuyk, 1965).

B mMOCTTUMOKCHYECKHI NEpHOa ¥ KPOibyaT U B3POCIIBLIX KPOJMKOB
KOJIMYECTBO TPOMOOLIMTOB YBEJIMMUBAeTCs. I1pu 3TOM yKOpayuBaeTcs
BpeMs (T) arperauuud TPOMOOLIMTOB U CHUXAETCS CTENEeHb UX arpera-
uum (H), onpenensieMble Mo H3MEHEHUIO ONITUYECKOM TUTOTHOCTH B3BeE-~
¢y arperupyommx TpomoouuTos (Bowr, 1962). 3a Benmminuy H npu-
HUMAIOT aMIUIMTYOY (MM) OTKJIOHEHUS KPHUBOM TNpU rpaduyeckoi pe-
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TUCTpAllMK, OTpaXalollei CHIDKEHHUE ONTHYECKON TUIOTHOCTH B3BECH
TPOMOOLIUTOB B Tpoliecce arperaiiyy. BenuuuHa T — BpeMs Makcu-
MaJIBHOTO OTKJIOHEHHS KpHUBOH (C).

AXTUBHOCTL (PUOpUHCTAaOUNM3UMpyIouero ¢gakropa (daxkrop XIII)
TOCJIe THUITOKCHYM CHIDKAETCS Y JKMBOTHBIX BCEX BO3PaCTOB.

BrisBneHHbBIE BO3PACTHBIE OCOOEHHOCTH B PEAKIIMHA CUCTEMBI [eMO-
KOaryJIaiiM¥ Ha TMITOKCHIO TIO3BOJIIIOT B KaKOK-TO Mepe INOHATH Gonee
BBICOKYIO YCTONYHMBOCTL KPOJBYAT K THMIOKCEMHM IO CPaBHEHHIO CO
B3POCJIBIMH XHBOTHBIMU. YCTOWUMBOCTH CTMIOCOOGCTBYIOT Clleylouiue
TIPUYMHEL 1) BHICOKMI WCXOOHBIN ¥ MOBBILIAIOIIMHACS TI0CHAE THUIIOKCUH
YPOBEHb CONEPXKAHMS TeTNlapiHa; 2) HU3Kas, CHIDKAIONIAsICsl TTOC)ie TH-
TIOKCHH aKTHBHOCTh (PMOPHHCTAOWIN3UPYIOILETO (aKTOpa; 3) CHIDKE-
HH€ CTeNIEHM arperaliii TpOMOOLIMTOB, YTO NIPH YCWINBaKoLIeMcst Guo-
PMHOJIM3E IIpeoTBpallaeT TpoMGoobpazoBaHue (JloMasosa u op., 1971).

CHUXeHHE YCTOMYUBOCTH K 'MITOKCHUU ¢ BO3pAacTOM ObUto OOHapy-
>KEHO W B TEX C/Iyyasx, KOTAa o ITIOMENIEHUS B KAMEPY, e CONEpXa-
HHE KHCJIopona coctapiagno 7 %, XUBOTHHIM BBOIWJIM alpeHATHH
(0,1 Mr Ha 1 kr Beca). B 3tux onnITax 10-aHeBHEIE KPOJIbYaTa BBDKHBA-
m B 100 % cnydaes, 25-nHeBHble — B 90, 30-1HeBHEBIe — 48, 40-mHEB-
Hble — 36, 2-MecsiuHble — 30, 3-MecsiyHble — B 8 % Ciiy4aes, a B3poc-
sivie Beerna norudanu (Ionosacropa, 1967).

OBIIUA X0/ BO3PACTHBIX U3SMEHEHHH
B CUCTEME KPOBH

B TeueHue Bcero nmeproaa OHTOreHe3a CHCTEMAa KPOBH IpeTepIieBacT
ollpeJieIeHHbIE U3MeHeHHs. B neproa aMOproreHe3a mpoucxoqur ¢hop-
MHPOBaHHE OPraHOB CHCTEMBI KPOBHU U IMOCTEIIEHHOE CTAHOBICHUE X
dyuxamit, [Ipu 3TOM HAGMIOOAETCSA TETEPOXPOHHOCTE CO3PEBAHUA pa3-
JMYHBIX MOPGHOJIOIMIECKUX ¥ (DepMEHTATUBHBIX CTPYKTYp OPTaHoB, a
TaKXe HEHPOTOPMOHAJIBHBIX MEXaHM3MOB HX PEryJIsiLMH.

PaccMoTpeHne CTaHOBIEHHUS CHCTEMBI KPOBU OT 3MOPHOHAIBHO-
ro rnepuoia O0 CTApOCTH MO3BOMSET BBIAEIUTL HECKOIBKO Y3JIOBBIX
MOMEHTOB B ee pa3BUTUM. CylieCTBEHHO OT APYIUX MEPUOIOB OHTO-
reHe3a oTnu4yaercs aMOpuoHanbHbil. B 3T0T nepuon 6omee BEICOKOE
CPOICTBO TeMOIJIO6MHA K KMCJIOPOAY U BOMbIUas CTeNeHb AUCCOLHa-
MU OKCUTEMOIODMHA, a TaKXK€ 3HAYHUTEJIbHOE KOJTUYECTBO IPUTPO-
LIUTOB 0OECIeYHBAET IIJIOAY JOCTATOYHOE CHAOXeHMEe TKAaHEH KHUCIO-
POIOM B YCIOBUAX OTHOCUTENBHOM rurokcuu. HecMoTps Ha CHUXEH-
HBI¥ B 3TO BpEMSI yPOBEHb OMOCHHTE3a U TIPOAYKLIMM NMPOKOATYJAH-
ToB (¢pubpuHoOTeHa, mpoTpoMOUHa, ¢akTopoB V u VII) u BeICOKOE
collepXaHMe renapuHa, BpeMs CBepPTbIBAHUS KPOBH TUIOAOB HE OT-
JIMYAETCSA OT BEJIMYMH, XapaKTEePHBIX U1 B3POCBIX. BbICOKMIt ypo-
BEHb renapuHa, 00J1afallero aHTUTHITOKCUYECKUM ACHCTBUEM, ABIS-
eTCsl, NO-BUAMMOMY, OAHOM M3 3alLIMTHBIX peaklnh Ha TMIIOKCHUIO.
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Ilepexon X BHeyTpOOHOMY CYILECTBOBAaHUIO, MPUCIIOCOOJICHUE K
HOBBIM YCJIOBHUAM XHU3HU OTPAXXAlOTCS HA CUCTEME KPOBH. Y HOBOPOX-
IJEHHBIX HAOJMIONAOTCS IMOBLILUEHHOE MO0 CPABHEHHIO C ACTbMU 6osee
CTaplLIEro BO3pacTa KOJUYECTBO reMOryIoOMHA Y BBICOKASt CTETIEHD IMC-
COLIMAlIMM OKCUTE€MOINIOOMHA, OONMBLIOE YUCIIO SPUTPOLMUTOB M JICH-
KOILIMTOB, aHM3OLHUTO3 U NOJUXPOMa3usa. 3HaUUTEbHOE KOIUYECTBO
MOJIoAbIX GOPM 3IPUTPOUHUTOB, JICHKOUMTOB M TPOMOOLIMTOB CBHIE-
TEJILCTBYET 00 OXXHMBJIIEHHO TEKYILEM TEMOIT033¢ H MOCTYTUICHUH B KPOBb
HapAdy CO 3peJIbIMUA MOJIOABIX KJIETOK KpoBH. J{JIst ccTeMBl TeMOKOa-
TYJISILMY HOBOPOXXIEHHBIX XapaKTepHbl OTHOCHUTEIbHAs! TPOMOOLIUTO-
MEeHUS, TUIIOTIPOTPOMOMNHEMUS, TUITOPUOPUHOTEHEMHUS M THIIEprena-
PHHEMHUS.

[MocTenenHo ¢ Bo3pacToM (mocie 16— 17 mo 50— 60 ser) ycra-
HABJIMBAIOTCA CTAaOWIbHBIE BEJIMYMHBL ISl BCEX MapaMeTpPOB CUCTEMBI
kpoBu. OOHAKO clefyeT OTMETUTD, YTO B IpenydepTaTHLIX U ybep-
TaTHBIA nepuon (12— 15 net) oTMeyeHH 3HAYMUTEbHbIE WHINBHUIY-~
aibHblE BApMALMM BCEX [TAPAMETPOB CUCTEMBI KPOBH.

TTocne 50 — 60 neT BHOBb NPOMCXOAUT OTYETIUBOE H3MEHEHHUE BCEX
NapaMeTpPOB: CHMXAETCS WM YBEJIUYMBACTCS YUCIIO 3PUTPOLIUTOB,
JIEHKOLIMTOB, YPOBEHb FeMOTJIOOMHA; HACTYIAaeT AUCIIPOTEUHEMHS.
BosHukaroluas runepdubpuHOreHeMus, HapacTaHHe aKTHBHOCTH (hbak-
topos VIII m XIII, Hapyuierne GUOPHHOIUTAYECKOH AKTHBHOCTH
KPOBHU CITOCOOCTBYIOT YBEIMYEHUIO TPOMOOTEHHOIO MOTEHLIMAIA KPO-
BM JIMLI ITOXXWJIOTO M CTApPYECKOTO BO3pacTa, a BLICOKUH YPOBEHbD rema-
PHHA MPH HU3KOM COAEPXaHHH ero KodakTopa — aHTUTpoMOUuHa 11,
MO-BUIUMOMY, SBISETCS pPeaKUUel He TOMBKO Ha YBCAUYMBAIOWYIOCS
MOTEHUUAIBHYIO BO3MOXHOCTb TPOMOOOOpa3oBaHusl, HO M Ha BO3HM-
KAIOILYIO CTAapYECKYIO TMITOKCEMUIO.

BospacTHBIe 0COBEHHOCTH HEMPOTOPMOHAIBHON PEryisiliMd CHUC-
TeMbl KDOBH NPOABIAIOTCS OCOOEHHO YETKO NPH NPENbIBICHUH Opra-
HU3MY Ype3BbIYATHBIX TpeOOBaHUIA, B YACTHOCTH TIPH BBIMTOJHEHHUU
MbillieyHOH paboTHl JUOO NPU NpeOGbIBAHUM B YCIOBUSX TMITIOKCHU.
Y NOAPOCTKOR ¥ IOHOLHEHN 110 CPAaBHEHHIO CO B3POCIBIMU JIMLIAMH I1OC-
Jie HGU3MYECKUX HanpsDKeHUH HabnroaaTes 6osiee CyILeCTBEeHHbBIE CABU -
I'M BCEX IMapaMeTPOB, XapakKTepHU3YIOIUX MOPPOIOTMIECKYIO KapTUHY
U OU3UKO-XUMHUUYECKHUE CBOMCTBA KPOBU U O0JIee MITUTENbHBIN MeprHon
BOCCTAHOBJIEHHMSI IO UCXONHBIX BeNMUUH. OCOOEHHO MUPOKMIA pa3Max
M3MEHEHMH XapaKTepeH U1 TIpeITyoepTaTHOroO U IMybepTaTHOTO MepUo-
OB, KOTAa NPOUCXOAHUT OYpHOE pa3BUTHE SHOOKPHHHON CHUCTEMBI.

B ycnoBusiX HemoCTaTKa KMCIOpOJa BO BOBIXaEMOM BO3AYXe IpH-
CIIOCOOUMTENBHBIE PeaKMM, NPefOTBpalialoliue BO3MOXHOCTL TPOM-~
6000pa3oBaHus B CBA3M C BO3PACTAIOLIEH KOATyJISILIMOHHOMN Criocol-
HOCTBIO KPDOBH, TIPOSIBJISIIOTCSI CBOEOOPa3HO B pa3HBIE BO3pacTHBIE
MepUOABl. Y B3POCHBIX KPOJMKOB IT0A BJAUSHHEM THIIOKCUM MAaTaloT
arperalioHHas Crioco6HOCTh TPOMOOLIUTOB, AKTUBHOCTH UOPHHCTA-
ownmsupyolero pakropa (dbaxropa XIII) u yposeHs renaprHa B KpoBH.

101



B oTiiMuMe OT HUX Y KpoJibYaT Hapsamy ¢ MaieHueM akTHBHOCTH GaKTo-
pa XIII 1 arperallMOHHOU CrIOCOGHOCTU TPOMOOLIUTOB MOBBILIAETCSA
YPOBEeHb T'ellapMHa B KpoBM. BeposdTHo, 3T0 criocoOcTByeT Goiblleit
YCTOMYMBOCTH KpPOJIbYAT K TMITOKCHH.

Mapxocan A. A., Tomaszosa X. J. Bospact-
HblE OCOOEHHOCTH CHCTEMbI KpoB# // Py-
KOBOACTBO Mo ¢u3uosorun. BospacTHas
¢usmonorus / IMon pea. A. A. MapkocsHa. —
JI.: Hayka, 1957. — C. 68 — 108.

H.A.BEPHIWTEAH

HOBbIE NUHWUU PA3BUTUA B dU3NONTIOTUN
n BUONOrMn AKTUBHOCTHU

HaunHas npuMepHO cO BTOpPOM 4YeTBEPTH Hallero Beka pu3noio-
TMsi BCTYIIWIa B HOBYIO (pa3y WIM HOBBIM [1€PUOX CBOEIO pa3BUTHA,
MpHUILEALINI HA CMEHY «KJIaCCHYECKOMY» nepuony. Beck nmyTh, nmpoi-
IEeHHBIA ¢$U3MOJIOTHEN 3a MpenilieCTBYIOLIEE CTOJETHE M JOCTOHHBII
Ha3BaHUs <«KJIACCHYECKOroO», COBEPLIAICS MOA 3HAKOM CTUXUHHOIO
MaTepHaIu3Ma. DTO MUPOBO33pEHHE PYKOBOIWIO U MPOCIaBUBIIMMHU
CBOE€ BpEMS HCCJIENOBATENSIMU U TIOMYNSIpU3aTOpaMH, HAa KHUTrax Ko-
TOPBIX BOCITUTBIBAIUCH MJIAALLIHE TTOKONEHU. <...>

I'maBHBIM 3HAMEHEM M BENYIUIUM MPUHIMIIOM KJIAaCCUYECKOTOo Ile-
pHoIa SBISUIach peghrekmopras dyea. B moHoOM Mepe OBIIM OLIEHEHBI
TTOJIOXKMUTEIBHBIE METONOJIOTUYECKHME YEPTHI 3TOr0 MPUHLIMITA: BO3MOX-
HOCTh UCUEPNBIBAIOIIETO MAaTEPHATTUCTUYECKOTO AETEPMUHU3MA U SIC-
HOCTbh MOCTAHOBKY OCHOBHOM 3a1ayy — HAXOXACHMS 3aKOHOMEDHBIX
BXOIHO-BBIXOZHBIX B3aMMOOTHOUIIEHUH OpraHu3Ma C OKPYXEHHUEM,
dopMynupoBaHMs NepenaToyHbIX QYHKUUHA, HAKOHEL, YETKOH Tpak-
TOBKM OPraHM3Ma KakK BBICOKOOPIaHU3OBaHHON peaKTUBHON MallM-
HHI. <...>

YCTaHOBNMEHHEBIN K HallleMy BpeMeHU BceoO1Mii ¢hakT perysiunu U
KOHTPOJIsA BCEX OTNPABJIEHMI1 OpraHU3Ma 10 MPUHUMITY OOpaTHOH CBI3U
3aCTaB/IsIET MPU3HATh HEOOXOMMMOCTh 3aMEHBI MTOHATUSI pEQIEKTOD-
HOI OyTH, He 3aMKHYTOM Ha nepudepuH, MOHATHEM PedIeKTOPHOro
KOJMbla ! ¢ HEMpephIBHBIM COYYACTBYIOMIMM MOTOKOM ad@depeHTHOM
CUTHAJIM3ALIMY KOHTPOJIBHOTO YWIM KOPPEKLUMOHHOro 3HadeHus. Cyas
M0 BCeMy, IaXe B CAMbIX 3JIEMEHTADHBIX BUIAX pedIeKTOPHBIX peak-
LIMHA OpraHM3Ma UMEET MECTO KOJIbLEBOE 3aMbIKaHHE YKa3aHHOIO TUIIA,
JIMIUB YCKOJIb3aBllce OT BHUMAaHUSA BCACACTBUE KPATKOCTH U 3JIEMEH-

! TepMHUH «pedIeKTOpPHOE KOJbUO» MPEeTOXEH, [10-BUIHUMOMY, BIIEPBbi€ aBTOPOM
(cM.: OcHoBbI ¢u3nonoruu Tpyna. — M.: buomenrus, 1934. — C. 447 u gp.).
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TApHOCTH 3THUX peaklUi. TakuM oOpa3oM, MPUXOIUTCS paCCMaTPUBATh
pedNeKTOPHYIO IYTy KaK MepBoe NpUbImKeHue K (hakTuyecKon Kap-
TUHE OCHOBHOTO THUIa HEPBHOIO Tpolecca, IpUOIMXKEHUE, TIPOrpec-
CHBHasl pOJib KOTOPOTO (B CBOE BpEMsI OYEHb 3HAYHTENBHAS) K HACTO-
sIueMy BPEMEHH yxe chirpaHa... Ha MecTe aTOMH3HMPOBaHHOH 11eTI0Y -
KU 3JIeMEHTapHBIX pedIeKCOB... COBpeMeHHOE PUIUONIOTHIECKOE BO3-
3PCHUE CTABUT HENpPEPBIGHbIR YuKauuecKkuid npoyecc B3aUMOIEHCTBUS C
NEpeMEHYUBBIMH YCIOBMUSIMM BHEIUHEH WIM BHYTPEHHEH CDEIBI, pa3-
BEPTBLIBAIOILEHCS U TTPONOIXKAIOLIEHCS KAK LIEJTOCTHBIN aKT BIUIOTD IO
€0 3aBEPLICHUSA 10 CYLIECTRY. <...>

B obnactu TeopeTHIECKON (PU3UONIOrNU ceifuac MOTYT OBITH Ha3Ba-
HBbl U 3aCNyXMBAlOT PaCCMOTPEHMS ABE BO3HMKIIME B caMoe MOCTem-
Hee BpeMsl BeTBU. OgHa U3 HUX — (QUINOJIOrUs peryasuuili — Obuia
POBECHHUIIEH ¥ B M3BECTHON Mepe PONOHAYAJIBHUIIEH KMOEPHETUKM,
BTOpaslt — (PU3UOJIOTHSI aKTUBHOCTH — BO3HHKaeT M 0OpMIISETCS Ha
Halwux riaazax. O630p 3TUX BeTBei LieslecO00pa3HO HayaTh C Nnpobe-
MaTHUKH{ aKTHBHOCTH.

YeMm Gonee ySICHSUICS IPUHUMIT KOJBUEBOH peryIsSLIMH XU3HEHHBIX
MPOLIECCOB, TeM B O0JIbILEH Mepe OOHAPYXKUBATACE M HEOTPHIBHO CBS-
3aHHasl ¢ HUM aKTUBHOCTh. He roBops yXe 0 mposiBJieHUsIX U dopMax
aKTHBHOCTH B CAMOM TIPSIMOM CMBICJIE — O IBHUTATENbHBIX QYHKIIUAX,
aKTBHas (popMa U CTPYKTYpa BcexX 6e3 UIBATUS ITPOLIECCOB pPeLEIUINH
U UCHTPIbHON NepepaboTKM MHbOPMALMKA HAaXOOWTCS cedyac BHe
COMHEHMH. <...>

MoxeT ObiTh, HauboJiee IPKO BHIABWIOCH IMTyOOKOe 3HAYECHHUE aK-
TUBHBIX (hopM GYHKHIMOHUPOBAHUS B OOJACTH LIEHTPAIbHBIX MO3rO-
BBIX ITPOLIECCOB, CBSI3aHHBIX C MIOCTPOCHUEM B MO3TY YTNIOPSAOYEHHOMH
1 OHHAMHYHON MOIEIH BHEIUHEro MUpa. B To BpeMs KakK BO33peHUS
KJAETOYHOTO LHEHTPU3MA OBUTH HEOTAETUMBI OT TIPpEACTaBACHHS O ac-
CHBHOM XapakTepe NpHeMa U 3aneyaTIeHUsT [TOCTyTaoLieif B MO3T CeH-
cOpHO¥ HHGpOPMALIMHK TpeIHAa3HAYCHHBIMHU IS 3TOIO0 U3HAYAIBHO
TTIOPOXHUMHM KJIETKAMM, COBpEMEHHAast IICUXOMUINOIOTMIECKAsS MBICTTh
CKJIOHSIETCS K TIOHMMAHMIO TI03HABATEILHOTO TIpoliecca KaK aKTMBHO-
O MOIEAVPOBAHUA, MPUHLIMITUATBHO OTIMYHOTO OT MEXaHUCTAYECKOTO
COOTHECEHMUS «3JIEMEHT K JIEMEHTY». <...>

Ho xopHM NpHHIINAIIA aKTUBHOCTH XWBBIX OPraHU3MOB YXOIAT ro-
pasno mIybxe, NpMOaBast eMy YepThI BaKHeMHIUero o0uieduonorude-
cKoro ¢akropa. YMecTHO OyaeT HavyaTh C IBUTATENBHBIX (DYHKIIUH.

JIBUTaTeNIbHBIE OTIIPABAEHHA — 3TO OCHOBHASI TPYHIIA IIPOLIECCOB,
re OpraHU3M He TOJIbKO U HE MPOCTO B3aUMOAECHUCTBYET C OKPYXaro-
UM MHPOM, HO M dKkmusHo 603deticmeyem Ha Hero, U3MEHsSA €ro B
HYXXHOM €My OTHOIUeHUM. M3 3TOro MmojoXeHUs BBITEKAET CHEdylO-
llee.

Ecnu npoaHalu3upoBaTh, Ha YyeM O6aszupyeTcsi GOpMHUPOBaHUE IBU-
raTeNIbHBIX AEACTBUI, TO OKAXETCS, YTO KAXAbI 3HAYUMBIN aKT Mpel-
CTaBJAeT COOOM pelleHWEe (WU TIONBTKY pelleHMs]) ONpeleNeHHON
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3amgayu geiictBus. Ho 3amaya neicTBHsI, UHBIMH CIOBAMH, PE3YJIbTAT,
KOTOPOro OpraHMU3M CTPEMUTCSI JOCTHUIHYTh, €CTh HEYTO TaKoe, 4TO
IOJIXHO CTaTh, HO 4ero elle HeT. TakuM o0pa3oM, 3amava AedCTBUSA
€CTh 3aKOJMPOBaHHbIE TaK WIM WHAUYe B MO3Ty OTOOpaXeHUe WIN MO-
Ienb rnotrpedHoro oymyniero. O4YeBUIHO, XKU3HEHHO MOJIE3HOE WK 3Ha-
YUMOE IENCTBUE HE MOXET OBITH HY 3a1POrpaMMHUPOBAHO, HU OCYyILEe-
CTBJICHO, €CAU MO3T HE CO3MI I 3TOrO HaNpapigIoOlEeN Npearo-
CHUIKYM B BUAC Ha3BaHHOM ceituac modesu nompetnozo 6yoywezo.

Cyns no BceMy, MBI MIMeeM Tepell coboM 1IBa CBsI3aHHBIX Npolecca.
OIUH Y3 HUX €CTb 8EPOAMHOCIMHOE HPOCHO3UPOBAHUe TIO BOCTIPUHUMaE-
MOM TEKYyIIeH CUTYyalUMH, CBOEIO POolla IKcmpanoasyuy Ha HEKOTODBIHN
OTpE30K BpeMeHH Blieped. PakTUYeCcKMEe MaTepPUaIbl U HaOMIOACHHUS,
yYKa3bIBaloLIMe Ha TaKMe IPOLIECCHI, YK€ HaKaIUTMBalOTCSI HeUpodHu-
3UOJIOraMM ¥ KJIMHULIMCTaMK!

Hapsny xe ¢ 310l BepOSITHOCTHOM 3KCTpaIioALMeif Xo1a OKpyXa-
IOLIMX COOBITHH (KAaKMM OH ObUT OBI [IPH YCIOBHU «HEBMELUATEABCTBA» )
COBEPILAETCH MMPOUECC NPOSPAMMUPOBAHUA REUCTBUS, NOIKCHCTBYIO-
LETO NPUBECTUA K peaM3aliMid NOTpeOHOro OyayLiero, 0 MOJEIN KO-
TOpOro ObUTO CKa3aHo Bhiliie. Takoe IMporpaMMIpoOBaHME TIPOCTOTO WM
LICITHOI'O AEMCTBYSI BBIIJISLAWT YK€ KaK CBOETO POIa UHMepNOAAUUA MEXTY
HaJIMYHOI CUTyanMeil ¥ TeM, Kakoi OHa JO/DKHa CTaTh B MHTEpecax
JAHHOIro UHAUBHAA. <...>

B 3T0J CBA3M 3acayXHBaeT BHUMAaHUS TO, YTO ITPU3BAHUE PEATLHO-
CTH KOOWPOBAHHOM B MO3Ty MOJEIH HJIM IKCTParnoasita BEPOSTHOIO
Oyaylero M oToOpaXXeHUH B MO3Ty 3alay AeHCTBHS KaK GOpPMYI IMO-
TpebHOro 6YOyIEero co3naeT BO3SMOXHOCTh CTPOr0 MaTepUATUCTHYE-
CKOM TPaKTOBKHM TaKMX ITOHATUMH, KaK LEJEHANPAaBIEHHOCTh, LIeIECO-
0bpa3HoCTh U T. M. <...>

CT0s1 Ha MO3ULHUSAX MOHOTIOANU pedIeKTOPHON AYyTU U OrpaHHU-
YUBasi KPYyr CBOEro BHUMaHUSI CTPOrO PEakKTUBHBIMM IPOLIECCaMU,
GHU3MONIOTHs KIaCcCUYeCcKOro NMepuoaa Morjia nyTeM OYeHb HeOOoMb-
O cXxeMaTu3allMM paccMaTpuBaTh 3¢ EeKTOPHbBIE ITPOLIECCH Opra-
HHU3Ma KakK CTporo (1 B OOJILIIMHCTBE CJy4aeB OMHO3HAYHO) JAeTep-
MHUHHPOBAHHBIC CUTHAJaMH, NMPUOLBAIIMUMHU MO addepeHTHO
nonynyre. Ceiyac, xoraa ¢akThl BHIHYXIAIOT Hac paccMaTpHUBaTh
BCE€ MPOSABJEHUS B3aUMONEUCTBUSI OpraHM3Ma C MUpPOM, a TeM 60-
Jlee aKTUBHOTO BO3JeHCTBMS Ha HETO KaK LMKJIUYECKHE TPOLIECCHI,
OpraHMU30BaHHbIE MO NMPHHLHUNY Pe@NEKTOPHOrO KONMblLA, OLEHKA
HMEKILUMUXCH 316Ch COOTHOLIEHUM MEHSETCS MO0 CAMOMY CYLIECTRY.
B otnuyue OT pa3oMKHYTONH AYTM KOAbLEBOHW Mpolecc OAWHAKOBO
JIETKO MOXeT OBITh Ha4yaT ¢ J000ro MyHKTAa Kojibla. 370 OObe AMHS -

I'pynna Tak Ha3blBaeMbIX OPHEHTHPOBOYHBLIX peaKUMil (KOHeyHo, He pedJek-
CoB!) MpeAcTaBAseT KIacC peaklMit Ha pacxoxlIeHUe GaKTHYECKON peLieNLMU C Te-
KYIUHM BEPOATHOCTHBIM NPOTHO30M M 3KTUBHOM OLIEHKH 3HAYMMOCTH HEOXHAaBLUE-
rocsi CUrHasna.
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€T B OIMH OOILMI KJIacC peaKTUBHBIE B CTAPOM CMEBICHIE (T.€. HAYU-
Hawuuecs ¢ adppepeHTHOro NOJYKONbIIa) ¥ TaK Ha3bIBaeMble CIIOH -
TaHHBIE (T.e. HAaUMHaKUUecd ¢ 3PPEKTOPHOrO MOJTYKOJIblia) Npo-
1lecCchl B3aUMOJIEUCTBHUS.

Kak yxe yrmoMsiHyTO, B psiie OTHOLIEHHM UIMEHHO MOCAeIHUI 110 -
Kjacc BKIO4YaeT B ceOss Haubosiee XMU3HEHHO BaXHbIe TPOSBICHUS
akTHBHOCTH. CyYIIECTBEHHO TO, YTO BO BCeX IMOAOOHEIX CTydasiX opra-
HU3M He TIPOCTO pearvpyeT Ha CUTyalUUIO WIH CUTHILHO 3HAYUMBIHI
3JIEMEHT, 4 cmankugaemcsa ¢ cumyayueli, THHAMWYECKH MepeMEHYM-
BOM, IIO3TOMY CTaBsILUEH €ro nepea HeOOXOIMMOCTHIO BEPOSITHOCTHO-
ro MporHo3a, a 3ateM BoiOopa.

Eiiie ToyHee OyneT cKas3aTh, YTO peakliMeil opraHu3Ma M ero BepXoB-
HBIX YIIPaBIAIOLIMX CUCTEM Ha CUTYaLMIO SIBIISAETCS HE NCUCTBUE, A Npu-
Hamue pewienus 0 NeACTBUU. [TyboKas pazHUIIA MEXIY TeM U OPYTUM
BCE SICHEE BBHIDHCOBBLIBAETCS B COBPEMEHHOM (PU3HOIOTUM aKTUBHOCTH.

[lo3Bossas cebGe MeTahopy, MOXHO CKa3aTh, YTO OPTaHU3M BCE BpeMs
BeleT UIPY C OKPYXalolllel ero IpUpoaoH — UIPY, NpaBHiIa KOTOPOH
HE OTpPEAEACHBI, a XOAbl, «3alyMaHHbIe» IPOTUBHUKOM, HE U3BECTHEI.
372 0COOCHHOCThL pPeaIbHO MMEIOIIMXCS OTHOLIEHMH CYLIECTBEHHO
OT/IMYAET XMBOW OPraHM3M OT PeaKTUBHOM MalUUHBI JIIOOOM CTENeHN
TOYHOCTH U CJIOXKHOCTH. <...>

Hayka Hailero BpeMeHH HakKonwia 6ojiee YeM JOCTaTOYHO (PaKTOB
U 3HaHHWK, yTOOB Ge300A3HEHHO MPHUCTYIIUTh K CO3JaHUIO HOBOTO,
YyITyOJIEHHOTO TIPENCTaBI€HHWS BMECTO TOTO MEPBOTO MPUOIHUXKEHMS,
KOTOPO€ OCTaBMWJIM HaM B HacJeACTBO KOpH(pEH HayKH KIIaCCUYECKOTO
nepuona. Terepb HEOGXOAUMO, TBEPAO U HEYKOCHUTEILHO NPUAEPXU -
BasiChb NMPUHLMIIA €AXHCTBA MHPa M €ro 3aKOHOB, YKa3aTh U HU3y4YUTh
TOT BOAOPA3AE, KOTOPHIH MOKA COBEPIUCHHO HE MEPEXOAUM s TEX-
HUYECKOW WM MOMNENHUPYIOIEH MBICIH, HO KOTOPBIMf B TO Xe BpeMs
COBEPIIEHHO YETKO OTpaXaeT co0ou TO, B UeM 3aKJIFOYaeTCsl pa3sHU1lIa
MEXIY XXMBBIMM U MCKYCCTBEHHBIMM cHcTeMaMM. MoXHo mpearnona-
raTh, 4TO OOCYXIAEMbIE 3l1eCh YEPTHl M CBOHCTBA QHU3NONIOTUH aKTHUB-
HOCTH CMOTYT BEUTATHCS B JATbHEHLIEM B KAKYIO-TO CYIHECTBEHHYIO
CTOPOHY WM YaCTh MCKOMOI XapaKTepPUCTHKHU. DTO BO BCAKOM Cliydae
0BJIErYUT NIYTh TEXHUYECKHX H300pETATEIBCKUX U3BICKAHUM TOTO, KaK
NpUOIU3UTHCS K NMTPEOCTOJEHUIO BoOpa3iena MeXTy 6UOIOrHYeCKMMU
U TEXHUYECKUMMH HAyKaMH.

Bepuimeiin H. A. Du3nonorns ABUXEHU
u aktuBHoCTh / Ilon pen. O.T.Tazenko. —
M.: Hayka, 1990. — C. 431 —449.



Pasnen 3. OPTAHU3M KAK IEJOE

A.A. YXTOMCKHHA

AOMUHAHTA KAK PABOYUA NMPUHLIUN HEPBHbIX
LUEHTPOB

I

B uneitiom u dakTtHyeckoM Hacnenctse, ocrapneHHoMm H.E. Bgre-
IEHCKHUM, €CTh BBIBOJ, KOTOPLIM CleAyeT U3 COBOKYITHOCTH paboT 1o-
KOMHOTO Haj BO30yIMMBIMHM 3jIeMEHTaMK, HO KOTODEIHM OH CaM IoyYye-
MY-TO HE TIOXEeNaJ CIeNaTh, & UMEHHO, YTO HOPMAaJbHOE€ OT-
npaBJieHHWe opraHa (HanpuMep, HEpPBHOTO LHEHTPA)
B OpraHM3Me €CTh He IpelonpenejleHHoOe, pa3 Ha-
BCerga HEM3MEHHOE KayecTBO JAaHHOTO OpraHa, HO
byHKUMA obOLMIero cocTOoSSHUA. BbUTo GONBIIUM OCBOGOXIE-
HHEM LTS MBICJIH, Koraa OyiecHya forajika, YTo METaJUThl U METAJUIOM -
Ibl He SIBJISTIOTCSI pa3 HaBCerla KaueCTBEHHO pas3fe/IbHBIMUA BEIIaMH,
HO BEILECTBO MOXET IIPOXOAUTH METAILITMIECKOE U METALIOMIHOE CO-
CTOSSHME B 3aBUCMMOCTH OT BEJIMYMHBI ATOMHBIX BeCOB. TOYHO Tak Xe
BEJIMKMM OCBOOOXIEHHEM M BMECTE PacClLIMPEHWEM 3a1ay WIS MBICIHX
ObL1I0 MOHMMaHHE, YTO ra3000pa3Hble, XXMAKHUE U TBEpIble CBONCTBA
SIBNIAIOTCS] HETTOCTOSTHHBIMM KadyeCTBaMH BelUuel, HO NeEpPeXOqHBIMU CO-
CTOSTHUSIMHU B 3aBUCHUMOCTH OT TeMITepaTyphbl. PU3HOIOrYecKast MBICIIb
ype3BpIyaifHO oforamiaerca NMepcrneKTHBaMHU H TIpoblieMaMH C TOTO
MOMEHTa, KOTa OTKPBLIBAETCS, YTO POJb HEPBHOIO 1IEHTPAa, C KOTO-
pOil OH BCTYIIAET B 00110 paboTy ero cocefieif, MOXET CYILIECTBEHHO
H3MEHATHCA, U3 BO30YXIalOlIEH MOXET CTAHOBUTLCA TOPMO3siiei 1d
OIIHYX U TeX Xe MPUOOPOB B 3aBUCUMOCTH OT COCTOSTHMS, TIepeXXuBae-
MOTrO 1IEHTPOM B JaHHBIK# MOMeHT. Bo3OyxneHue u TopMoXkeHUEe —
3TO JIMLiIb TIEPEMEHHBIE, COCTOSIHUS 1LIEHTPOB B 3aBUCUMOCTH OT YCJIO-
BHUI pasfgpaxeHus, OT YACTOTHl U CHJIBI MIPUXOASIUMX K HEMY UMITYJIb-
coB. Ho pa3imMyHbIMHU cTeneHAMH BO30YXAAKILUX ¥ TOPMO3SAILMX BITHASI-
HHM LIEHTpA Ha OpraHbl ONIPedesIseTCsl €ro polib B opraHuaMe. OTcroona
NPSMOi BBIBOJ, YTO HOPMaJIbHAsl pOJib LIEHTPA B OpPraHU3Me €cThb HE
HEU3MEHHOE, CTaTHYECKH ITOCTOIHHOE U eAMHCTBEHHOE er0 KaueCcTBO,
HO OIHO M3 BO3MOXHBIX JUTS HE[O COCTOSTHUI. B ApYTHX COCTOSTHUSIX TOT
Xe UEHTP MOXET NPUOOpEeCTH CYLIECTBEHHO APYroe 3HayeHue B 00-
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LLIel 3KOHOMMHM OpraHu3Ma. B cBoe BpeMst s cliesiaj 3TOT BHIBOJ B KHM-
re «O 3aBUCHMMOCTU KOPTHKAIBHBIX IBUTaTebHLIX adGeKTOB OT ITO-
OOYHBIX LEHTPATBHBIX BTUSHUM». « KOPTUKANBHBIN LIEHTP ABISAETCS HO-
CHUTEJIEM M3BECTHON WHIOUBUAYAIM3IUPOBAHHON (QYHKUMH JULIL Ha-
CTONIBKO, HACKOJBKO COOTBETCTBYIOLUMHA, WHHEPBUPYEMBIA MM, Cer-
MEHTATbHBIN MEXaHM3M OEUCTBYET HHIWBUAYANBHO; U OH OyIeT HOCH-
TeneM APYTMX QYHKUUA, KOTAa UHHEPBUPYEMBI UM CEerMEHTAILHBIN
MeXaHW3M OylIeT neCTBOBATh KakK 4acTh Oojiee 0OIIMPHOTO HEHTPATh-
HOTO MeXaHU3Ma»... «HopMaytbHas KOPTUKAIbHAS OESITEJILHOCTD MPO-
HCXOOUT He Tak, OyATO OHa OIMpaeTcs Ha pa3 HaBCeraa OIpelesieH-
HYIO U TTIOCTOSTHHYIO (hYHKIIMOHATBHYIO CTATHKY Pa3THYHBIX GOKYCOB
KaK HOCHUTeJIe OTAENbHBIX (DYHKUMH; OHAa ONMMpaeTCcsl Ha HeNpeCTaH-
HYIO0 MEXUEHTPATbHYIO IUHAMMKY BO30YXIEHHUH B... IIEHTpax, ONpe-
NeNIIeMYI0 U3BMEHYMBBIMU QOYHKIMOHAIBHEIMU COCTOSTHUSIMU BCEX 3THUX
anmapaToB». (DaKTHYEeCKUM MOATBEPXKICHUEM CITYXIIa OITUCAHHASA TOTIa
KapTUHA, YTO B MOMEHTHI IMOBBIIIEHHOTO BO30YXXKIEHUSI B LIEHTPaIb-
HOM MpUOOpe IMOTaHUS WK AedeKaluy Ha TEIUIOKPOBHOM pasipa-
XXKEHHUE «IICMXOMOTODHOM 30HBI» KOPbl HAET HEOOBLIYHbIE peakiliy B
MYCKYyJIaType KOHEYHOCTEA, HO YCWIECHUE AEMCTBYIOLIErO B JaHHBLIN
MOMEHT II0oTaHust WK gedekanmu. [ maBeHCcTBYyHOUIiee BO3 0y X-
IeHWe OpraHu3Ma B JAHHBIA MOMEHT CYI[ECTBEHHO
H3MEHSAJO POJb HEKOTOPBIX HEHTPOB M HUCXOIOSAUIHUX
M3 HUX UMIIYJIbCOB OJs1 DAHHOTO MOMEHTA.

YTO NMpUNUCHIBAHKWE TONMOTIPaU4eCKU OTpeAeIeHHOMY HEPBHOMY
LICHTPY BCerna OMHON M TOH e HEU3MECHHOH (PYHKUMH €CTh JMIIb
IoMyLIeHWe, feJaeMOe paiy MPOCTOTH PAacCyXACHMUS, Ha 3TO YKa3bl-
Bas yxe W.H.Winch.

II

C 1911 r. 1 mepXyCh TOI MBICIIH, YTO OITMCAHHASA TIEpeEMEHHAs poJib
LIEHTPOB B OpraHU3Me¢ MPEACTABISET U3 ce0Sl He UCKITIOUUTEIbHOE SIB-
JIEHUE, a TIOCTOSTHHOE TIPaBWIO. TeopeTHUecKH BepOSITHO JIMINb, YTO
€CTh LIEHTPHI C O0JIBIIKUM ¥ C MEHBIIIMM MHOTrooOpasueM GyHKUMA. Tak,
¢dunoreHeTuecku 6omee ApeBHUE CITMHHOMO3IOBRIE W CerMeHTaIbHEIE
LIEHTPEI, BEPOSATHO, bonee OOHOOOpa3HBl H 60Jiee YCTOWYHUBEI B CBOUX
MECTHBIX OTIIPABJIEHUSIX, @ LIEHTPHI BBICIIUX 3TAXEH LIEHTPATBHOM HEpB-
HOW CHCTEMBHI JOITycKaloT 6osbliiee pa3HOOOpasue ¥ MEHbIIYIO YCTOMH-
YUBOCTb OTnipaBieHuit. Brnocnencteuu H.E. BBe ne H ¢ K 4 if mibITanca
BBI3BATh B LIEHTPATHHON HEPBHOW CHUCTEME JIATYIIIKM HEYTO aHAJIOriY-
HOE TOMY, YTO ObUIO MHOU OTMCaHO WIS TeTUIOKpPOBHOro. B To BpeMs
Kak 1 BbI3bIBAJI [JIaBEHCTBYIONICE BO30YXICHUE OpraHM3Ma aIeKBaTHBI-
MM CTUMYyJaMHU ToTaHua M aedexkauuu, H.E. 3amyman BwI3BaTh €ro
OYEHb JUTUTENIEHBIM U BMECTE O4YEHb CJIA0BIM 3JIEKTPUYECKUM pas3mpaxke-
HHEM KaKOTro-HUOYIb YYBCTBYIOILETO HEPBA HA CIIMHAILHOM JISATYIIKE.
Oka3zanoch, YTO MOJy4YaeTcsl HEYTO aHATOTMYHOE TOMY, 4YTO Habmona-
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€TCsI Ha TEIDIOKPOBHOM. B oprannamMe ycTaHaBIMBaeTCs MECTHBIN (oKyc
MOBBILIEHHONW BO30YyAMMOCTH, YpPE3BbIYAHHO IMOHIXKAIOTCS MECTHHIE
pedeKkTopHbBIe TTOPOrH, 3aTO PAa3BUBAECTCS TOPMOXEHUE pedIieKCOB B
Ipyrux Mectax opranuama. Ho H. E. Bce-Taku He noxesiat 1aTh OITMCaH-
HOMY SIBJIEHMIO TOTO OOLUETO YW NMPUHLIMITHAIBHOTO 3HAYEHUS, KOTOPOE
MHE Ka3aJI0Ch €CTECTBEHHBIM, — OH XOTeJl BUIETh B OMUCAHHBIX MEX-
LIEHTPATBHBIX OTHOLUEHHUSIX CKOPEE HEYTO HCKITIOYUTEBHOE, [IOYTH Ma-
TOJIOTMYECKOE, U B CBSI3U C 3TUM JIaJl SIRIEHUIO XapaKTepHOE Ha3BaHUE
«HCTEpHO3UC». CO CBOEH CTOPOHBI, 51 IMPOAOJDKAT BUAETH B ONMMMCAHHBIX
OTHOLLUEHHAX BaXHBIA (haKT HOPMATbHOW LIEHTPAIbHON AESITCALHOCTH
U MpEeICTaBsL1 Ccede, 4YTO B HOPMAJBbHOM JAEATEJILHOCTU LICHTPAIBHOM
HEPBHOM CHUCTEMBI TEKYILIME TepeMeHHbIE 331ayd €€ B HENPEeCTaHHO
MEHSIIOLLIeCS cpelle BBI3BIBAIOT B HEM [TEPEMEHHBIE «I[JIaBEHCTBYIOLUIKE
oyary BO30yXIeHus», a 3TH OYyarh BO3OYXIEHMsI, OTBJIeKas Ha ceds
BHOBb BO3HHUKAIOLIWE BONHBI BO3OYXIOEHUS WM TOPMO3Sl APYTUE LIEHT-
PaJIbHBIC IPUOOPHI, MOTYT CYIECTBEHHO pa3HooGpa3uTh paboTy LEeHT-
POB. JTO MpeAcTaRIeHHE CTABUT HOBBIE 3aJa4yH IS UCCICAOBaHUS, U
€ro MOXHO TIPHHSATh, TI0 MEHBIIIEH Mepe, KaK pabo4dylo rumoTe-
3y. I'ocrioacTByIOIWIA oYyar Bo30YyXIeHHUs, IIpeaorpeneAoILNN B 3Ha-
YUTEJBHON CTENEHH XapakKTep TEKYIIUX peakKUuud LIEHTPOB B JAaHHBIU
MOMEHT, A CTaJl 0003HaYaTh TEPMHHOM «TIOMHHaHTa». [Ipu aToM s uc-
XOIOWI U3 yOeXAEHUsI, YTO CITOCOOHOCTh (GOPMHUPOBAThL JOMUHAHTY SIB-
JIIeTCSl HE UCKIIOYUTENBHBIM JOCTOSTHUEM KOpPBI TOJIOBHOTO MO3rd, HO
OOLIIMM CBOMCTBOM LIEHTPOB; TaK YTO MOXHO T'OBOPUTh O MPUHU KA E
JOMHMH aHTH Kak 0b1ieM modus operandi LIeHTpaTEHOM HEPBHOM CH-
crempl. Uctepuosuc BBeneHCKOro ecth, MO-MOEMY, YacTHBIM ciay4ai
CITMHHOMO3TOBOW JTOMMHAHTHI.

11X

IMTon uMeHeM «TIOMUHAHTBI» Y MOUX COTPYIHHUKOB ITOHUMaeTrcs 60-
Jiee WJIM MEHee YCTOMUYMBLIM o4ar MOBBLILIEHHOH BO30YAUMOCTH LIEHT-
pOB, YeM ObI OH HH ObUI BbI3BaH, MPUYEM BHOBb ONPUXOISILHUE B LIEH-
Tpbl BO30YXIEHUS CIYXaT YCWICHHIO (TTOOTBEPXACHUIO) BO30OYXKIE-
HUS B Ooyare, TOraa Kaxk B Npoyel LEHTpaJbHOM HEPBHOM CUCTEME
LIMPOKO pa3jUThl SBJIEHUS TOPMOXEHHUS.

BHeuIHUM BbIpaXeHHWeM JOMMHAHThI SIBJSIETCS CTALLMOHAPHO
nogaepxuBaemMas paborta uam pabGoyas mo3a opra-
HU3Ma.

B BEICIIEH CTETIEHM BLIPA3UTENbHYIO U YCTOHYUBYIO KapTUHY TIpen-
CTaBJIsIET JOMMHAHTA ITOJIOBOTO BO30YXIEHUS Yy KOLUKH, U30JIUPOBaH-
HOM OT caMlioB B nepuon Teuku. Camble pasHOOOpa3Hble pasgpaxe-
HHSI, BPOI€E CTyKa TapeJOoK HaKphiBaeMOIo CTOJIa, IPU3bIBa K YalllKe C
UUIER A T.T1., BHI3BIBAIOT TEMEPh HEe OOBIYHOE MAYKAHbE U OXUBJIEH-
HOe BbIMpalllMBaHHe MUY, a JULIb YCHIEHHE CUMIITOMOKOMIUIEKCA
Teyky. BBegeHue GONbLINX 103 OPOMUCTHIX MPENApaToB, BILUIOTH O
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103, BBI3BIBAIOLIUX sABIeHHE OPOMU3Ma, HE CIIOCOOHO CTEpPETh 3Ty
TIOJIOBYIO JOMUHAHTY B LieHTpaX. Korna XuBOTHOE JIEXKHUT YXKE B TOJI-
HOM pacciabneHud Ha 60Ky, pa3HooOpasHbIC pa3dpaXeHUsl IMo-Tipe-
XHEMY BbI3BIBAIOT BCE TOT XK€ CUMIITOMOKOMIUIEKC T€YKHU. ¥ CTAaHOBUB-
wascsi JOMMUHAHTa, OYEeBUIHO, OYEHb MHEPTHA U MPOYHA B LIEHTPAaX.
CoCTOsIHHE CWIBHOIO YTOMJIEHUS TaKXXe He yHU4ToXaet ee. [lonyya-
eTCs BreYaT/IEHHe, YTO B 3aMHUpaIolei HeATeNbHOCTU LEeHTPAIbHOMN
HEPBHOH CHUCTEMBI ITOJ BJMSHUEM YTOMJIEHUS WM OpOMaToB JOMHU-
HaHTa MOXET CTAHOBMTbLCH €LUE BBIIYKJIEe, YEM B HOPDME; U OHa rac-
HET MOCJIeAHEH.

Het HUKakol HeOOXOIUMOCTH AYMAaTh, YTO MPUHLIMIT JOMUHAHTHI
NIpUYpOYEH UCKIIOUMTENBHO K BBICIIMM YPOBHSIM T'OJIOBHOIO MO3ra U
Kopbl. Korma B MoeM IpHMepe IJIoOTaHHE H JeheKalyst B COCTOSHUU
YCTOMYMBOTO BO3DYXKIICHUSI OTBJIEKAJIM Ha Ce0s1 BOJNIHBI BO30YXIEeHUS
M3 KOpBI, caMa IOMMHaHTA cjlarajiaCh, BEPOSTHO, €€ B IIPOLOJITOBa-
TOM ¥ CITUHHOM Mo3re. Ilpencrosno uccieaoBaTh yCJIOBUsSI 00pa3oBa-
HUSI U DOJb Pa3IMYHBIX JOMMHAHT COOCTBEHHO B CIIMHHOM MO3TE.
M. . BuHOTpamoB B3I HA ceOsT TPy CHCTEeMaTUYECKU UCCIIENO-
BaTb MECTHOE CTPUXHHHHOE OTPaBJIeHHe CITMHHOIO MO3ra JISTYILKH B
KayecTBe CpeAcTBa O0pa30BaHMSA NOMHUHAHTHI Ui CMIMHHOMO3TOBBIX
pedieKCcoB. YXe mpeXXHUe NaHHbIE U3 JTUTePaTyphl MO3BONSUIA AyMAaTh,
YTO 3TUM CcrnocoBOM MOXHO OYIeT MOJIy4yaTh JOCTaTOYHO BHIPA3UTENb-
Hble KapTHHBI JOMUHAHT, YTO ¥ NMOATBEpIWIOCH B pabote M. M-ya.

CnpaliMBaeTcsl, MOXET JIM IOMMHAHTa UMETh ONpeNeSIeHHbII QyH-
KIIMOHAJILHEBIA CMBICH B Mpeneaax CIIMHHOMO3TOBO MHHEPBALIUY ?

H. N. KannaHn coenana NoIbITKY BEI3BATh HA CITMHAIBHOM JISITYIIKE
CIIEMANTBHO CEHCOPHYIO M CNELMATBHO MOTOPHYIO TOMHUHAHTBI, Ha-
Onronas cBoeobpa3Hoe BIMSHUE TOH U IPYTOM Ha OoNnpeaesieHHbIA CTTIUH-
HOMO3TrOBOH pediekc, UMEHHO Ha OOTHpaTeNbHBIA pednexc 3amHel
nanku (Abwischreflex). CTMHHOM MO3r [MOABEPTaJICSI MECTHOMY OTPaB-
JICHUMIO B MOSCHUYHBIX YPOBHSX, TO C3aIU ~— CTPUXHUHOM, TO cIiepe-
I1 — HeHONOM, B TOM MPEANONOXEHHUH, YTO IIPU 3TOM OyIeT co3aa-
BaTbCsl YCTOMYMBEII OYar MOBBILIEHHOU BO30YAUMOCTH COOTBETCTBEH-
HO TO B CEHCOPHBIX, TO B MOTODHBIX KIETKAX CIIMHHOTO Mo3ra. Eciau
Obl B CAMOM [€Jie yOANOCh BBI3BATh B OTAEIBHOCTH (PYHKIIMOHATBLHO
pa3IniHbIe JOMWUHAHTHI B OTHOM M TOM X€ CeTMEHTe CITMHHOTO MO3-
ra, 3TO NOBJEKIIO Obl CYLIIECTBEHHO Pa3IMYHbBIE H3MEHEHHUS B OMTHOM U
ToM Xxe Abwischreflex ‘e, npuHsaTom 32 uHAMKaTop. OKa3anoch B Aeii-
CTBUTEJIBHOCTH, YTO NPH CTPUXHUHHON (CEHCOPHOIf) NOMUHAHTE
CIIMHHOMO3IOBBIX YPOBHEW, HHHEPBUPYIOIKUX TMpaBylO 33IHIO00 Jial-
Ky, OOTUpaTeNbHBII pediieKe 3ToH MocieaHelt KOOPAUHNMPOBAH TakK,
Kak OyATO pa3gpaxeHHE MPUIOXEHO K OPIOLIKY, K Oenpy U K caMoi
pearupymolluel jamnke, XoTs B ACHCTBUTEIbHOCTH pa3fpaXkeHue NMpH-
JIaraJIoch X TiepeaHed KOHEUYHOCTH, K TOJIOBE, K IPOTHUBOIOIOXHOMN
CTOpOHE U T.1. 31eCh IOMHUHAHTA CKA3kiBaNach HE TOJbKO B MMOHMXE-
HUU TTOPOTOB BO3OYAMMOCTH B OTPABJICHHBIX LIEHTPaX, HO U B Xapak-
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TEpHOM M3MEHEHMHM HaIpaBJE€HU s, B KOTODOM KOOPIAMHUDPYETCS
pedaekc. IIpu MoTopHoOIi ((heHOMBHOM) TOMHUHAHTe HabMOaeTCs Cy-
LIECTBEHHO JOpYyTasi KAPTUHA: TIOBBILLIEHUE MECTHOH BO3OYAMMOCTH CKa-
3bIBAETCS B TOM, UTO IPH Pa3IpaXeHUH CAMbIX pa3IMYHbIX MECT UHH-
LIMaTHBA BO30YXIeHUS MPUHAMIEXHUT MBIIILAM OTPABJIEHHOMN JIAaNlKH,
HO OOTHpaTeNbHBIN pediiekc, €CM eMy He MTOMELIAIOT XapaKTepHbIe
I peHoNna KIOHHUYECKHEe CyIOpOTH, HalpaBlieH Ha MecTo ¢dakTuye-
CKOTO pa3ipaxXeHHs.

CeHcopHasi CIIMHHOMO3TOBas NOMUHAHTA, OYEBUAHO, COMMXaeTcs
10 (PYHKIITMOHATBHOMY CMBICITY C IRTIEHMSIMM OTPaXEHHBIX 00JIeH B TOM
HUCTOJMKOBAaHUM, KOTOpoe Aan UM Head: ecnu u3 IByX YyBCTBYHOLINX
MyTeif, LIEHTPATILHO CBSI3aHHBIX MEXIY co0oit, onuH 6ojee BO3OYIUM,
YyeM JIpYTOii, TO MPU pa3ipakeHUU MeHee BO30YIMMOTO PELIETILHS [Tpoe-
LIMpYeTCsi BCce-TaKu B CTOPOHY Oosiee BO3OYIMMOTO.

JIio6onerTHo otMeTuTh, yTo P.C.KanHenascon u H.JA.Bna-
OIUMHUPCKHUH YCIEIIHO BRI3IBATH JOMUHAHTY Ha TaHIUAX OpIOXo-
Hororo Moyutiocka Limnaea stagnalis. Korna He3agonro nepen Hao110-
IEHUEM OIVH U3 raHIIMEB OPIOLIHOM LEIOYKN MOJUTIOCKA [T0ABeprajl-
CS TOBTOPHOMY MEXaHMYECKOMY Pa3apaXeHUIO WK U30TUPOBaHHOMY
CTPUXHUHHOMY OTDPABICHUIO, Pa3dpaXcHUst APYTUX TAHIJIAEB LENOoY-
KM JEMCTBOBaNM Temnepb TakK, KaK OYOTO «pa3fpaxaics BcE TOT XK€
MEPBLIA, TIepepa3sapaxXCHHBIA WIHM OTPABJICHHBIN raHIJIMi».

OcoOblif MHTEPEC TPEACTARISAIT BCE-TAKU NOMMHAHTHI, BLI3BAH-
Hbie HOPMAJILHBIMH (aI€KBAaTHBIMU) pasapaxureasiMu. Het HyXabl oy-
MaTh, 4TO OHHM MOTYT BO3HHUKAaTh HCKIIOYMTESIBHO HEpPBHO-pedIek-
TOPHBIM IyTeM. MeCTHBIE 04aru BO30YXIEHHSI MOTYT TTOATOTOBIATHCS
TaKKe BHYTPEHHO-CEKPETOPHOM HNeATeNbHOCThIO, XHMUYECKMMU BIIU-
STHUAMH. OIHaXIbI CMYLUEHHBIA MOTOK HEPBHOTO U BHYTPEHHO-CEKpe-
TOPHOro BO3OYXICHHMS NBHUXETCS HOajice ¢ rPOMAIHON UHEPLUEH, U
TOTIa BHOBb IIPUXOASILNE pa3apaxeHHs JUILb TOTHUMAIOT CyMMY BO3-
OyXIeHMS B 3TOM ITOTOKE, YCKOPAIOT ero. B To Xe BpeMs Ipoyasi LeHT-
paJbHas AesITeIbHOCTh OKa3bIBAaeTCS YTHETEHHOM. Tak, yCiIoBHbBIE ped)-
JIEKCHI BO BpeMsl TEYKH TOPMO3STCS.

Iv

JIoMMHaHTa ecTh o4Yar BO30YXAeHUs, TPUBJIEKAOLWUH K cebe BOJI-
HbI BO30YXJIEHHS U3 CaMbIX pa3JIMYHBIX HCTOUHHKOB. Kak npencras-
JIATL cebe 3TO TNpHBJIeYeHUEe BO3OYXKIAIOIIMX BIUSHHI CO CTOPOHBI
MECTHOIO ouara ?

B 1886 r. H.E.BBeneHcKku il omucan 3aMeyaTeJIbHOe SIBJIEHWE
«TETAHU3UPOBAHHOTO ONUHOYHOTO COKpAaLieHUs».
B 1888 r. BTOpU4HO HCCNEIOBAIM €ro NoJ pyKOBOJACTBOM BBene H-
ckoro . E.Typ u . U.Kaprauos. OIMHOYHBIE BOJHBI TOKOB
JefCcTBUA, Gerylye BIOIb N0 ABUTATeIbHOMY HEPBY U3 €ro HEHTPaTb-
HOTO y4acTka (rjie HepB pa3fpaxaercs OTWHOYHBIMU UHAYKUMOHHBI-
MU ynapamu), nomazgasi B coepy oyeHb ciaaboif TeTaHU3aLKH B
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rnepudepuyecKoM y4yacTKe TOTO e HepBa, NTPOU3BOIAT 3[eCh KaK ObI
OIJIONOTBOPEHUE TETAHHUYECKUX HMITYJIBCOB, MMOBBIIIEHHYIO BOCITPH-
MMUYUBOCTD K TETAHU3AL[UU; TaK YTO BCJICH 32 KAXIOW Takoil BOJNHOM,
npooerarolleit yepe3 MecTo cj1aboit TeTaHU3aUUU, B 3TOM MOCIETHEM
HAaYMHAIOT BO3HUKATh YCWIECHHbBIE TETAHUYECKHE UMITYJIBCHI C OYEHB
yBeJIMYEHHOU aMmmutyaoi. Cnaboe, HO YyCTOMYMBOE BO3OYXIEHHUE B
MecTe ITUTEIbHON ¢1aboii TeTaHM3aLMK HEPBA HAYMHAET POXIATh HE-
OXHMIaHHO YCWIEHHbIE TeTAHWYeCKHE 3D EKTh! Mo BAUSIHUEM H100a-
BOYHBIX OXMHOYHBIX BOJIH, MPUXOIAIUMX U3 IPYTOro HCTOYHHKA.

ITonoGHBIE MOAKPEILIEHUS BO30YXIEHHWII B MECTHOM o4are BOJHA-
MH, UPPAIUMPYIOLIMMHU N0 HEPBHOM CHCTEME, NOJIXHBI OBITH BeCbMa
TUIMUYECKUMHU SBJIEHHMSIMH B LIEHTpax — TNpubopax 3HAYUTEIbHOM
uHeptHocTU. H. E.BBeme H c K u it man um uMs «koppobopauun». Hano
JIyMaTh, YTO K HUM CBOJSITCS SARJICHUSA B LIEHTPAX, OTMEYEHHBIE MTPEX-
Hel JIMTepaTypol mon MMeHaMu «Bahnung», «Summation»,
«Reflexférderung» u ap.

[IpMHUKMNHAANBHO HETPYAHO IMOHSITH OTCIONA, YTO BOJIHBI BO30YX-
NEHUs1, BO3HUKAIOLIKE TAe-HUOyAb B JalH OT MOSICHUYHOTO LEHTpa
nedexaluvy (Hanpumep, B HEpBax pyKH), MOTYT JaTh pelIalolIvii CTH-
MyN K JedeKaluy, Koraa LIeHTPAIbHBINA anmapaT MOCJeOHEe Haxo-
JWUTCS B IIpeIBapUTEIbHOM BO30YXIeHUH. TakuM-TO 00pa3oM BHOBb
MPUXOOSILHUE BOTHB BO3OyXIeHUS B UEHTpPax Oyayr
MIATU TO HaNpaBJEHWIO TFIaBEHCTBYIOIIEro ceiyac
oyara BOo3OYyXIEHHS.

TpyaHee NOHATL BOSHUKHOBEHHE Pa3NIUTHIX TOPMOXEHUMN B LIEHT-
pax IpH MOsABJAEHHUH MECTHOTO (oKyca Bo30yxneHHs. 1o BHEUTHOCTH
MOJy4YaeTcd BIIEYAT/IEHHE, YTO B CBA3U ¢ GOPMHUPOBAaHUEM TOMHUHAH-
ThI K HEM KaK OBl yTeKaeT BCS 3HEPrust BO30YXIeHUS U3 TIPOYHUX LIEHT-
POB, ¥ TOTAA 3TH INOCAEIHHUE OKA3bIBAIOTCHA 3aTOPMOXEHHBIMU BCNE -
CTBUE Oeccildsi pearupoBaTh. MOXHO Ob110 ObI TPUBECTH COOOpaXe-
HHUA B MOJIB3Y TAKOTO MPEACTABIEHHS, HAaYal0 KOTOPOrO MOXHO BO3-
BecT K JlekapTy. Ho yIOBNIeTBODUTLCS MM MEI IOKA HE MOXEM,
TaK KaK OCTaeTCs BIIOJIHE NpobieMaTHYeCKOH MpUpoia TOPMOXEHMS
BO BpPEMS 3THX YTeKaHW BO3OYXAEHUA K o4ary Bo30yXIeHHA. B ToT
yac, KOTJla pacKpoercs TOMIUHHASA MPHUPoIa KOOPAUHUPYIOUIUX TOpP-
MOXCHUM B LIEHTPAJIBHON HEPBHOM CUCTEME, YACTHBIM CJIyYaeM KOTO-
PbIX SIBJIIETCA PELIMIIPOKHOE TOPMOXEHHE aHTarOHUCTOB, MPUOU3UMCS
MBI K TTOHUMAHHUIO TOPMO3SILUMX BIUAHUI TOMUHAHTBI.

TloHsTh NpUpONy KOOPAVWHHUPYIOLUMX TOPMOXEHUI B CMBICIE «ITa-
pabro3a» 3aTPYOAHUTENBHO. YTOOBI LIEHTP TOPMO3WICS TI0 THITY Tapa-
61033, HEOOXOOUMO NOMYCTUTh OMHO U3 ABYX YCIOBWUIA: win 1) mpu
MPEXHUX FHEPTUAX Pa3APaKEHUA BHE3AMHO MOHWKAETCA TabIbHOCTh
LIEHTpa, WIH 2) NpH NpexHei N1abuIbHOCTH LEHTpa SHEPIUs pa3apa-
XeHHUst (YacToTa ¥ CWia UMITYJILCOB) BHe3arHO Bo3pacTaeT. CchUlaTh-
CS1 Ha BHE3aITHOE MOHMXEHHUE JabWIBHOCTH BCEX TeX LICHTPOB, KOTO-
pblie B JAHHBIA MOMEHT MOJIEXAT TOPMOXEHUIO, — 3HAYHUT IIA 00BsC-
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HEHMS OTHOM 3aragKy CTABHTh MBICBb MEPEN APYTOM: KTO 3TOT OJaro-
JEeTeJIbHBIA (PaKTOp, KOTOPHIM TaK CBOEBPEMEHHO U3MEHSIET JIaOUIb-
HOCTb J€MCTBYIOLIHX LIEHTPOB, TOATOTOBJISAS OMHHU U3 HUX K TOPMOXeE-
HHIO, APYTHE K Bo30OyxXneHuro ? Ilpeamnonarate, 4T0 Ha COBOKYTTHOCTh
LIEHTPOB, MOMJIEXAIIMX CeHYac TOPMOXEHHUIO, NAnaloT YCHIEHHbIE WX
yYallueHHblE UMITYJIBCBI, TOTAA KaK Ui TMOJIOXUTENbHOW paboThl Tex
XK€ LUEHTPOB HOCTATOYHO PENKMX M YMEPEHHBIX UMITYJILCOB, 3HAYMIO
OBl DOMYCTUTD, YTO paboTa HEPBHOIO MEeXaHM3Ma pacCYUTaHa Ha He-
BEPOSITHO PacTOYHUTENBbHYIO TPaTy IHEPTUH.

MHorue naHHbLIE 3aCTaBIAIOT MPENIOJaraTb, YTO B lLIEHTpax, ps-
IOM C napabMOTHYEeCKUM TOPMOXEHHEM, HOJLKHBI HUMETh MECTO TOp-
MOXEHHsI UHOM, 60jiee 3KOHOMHUYECKOK MMPUPOIHL.

\/

BrionHe uckmounTENTHLHOE 3HAUYEHHME JOJDKHA MMETh NOMUHAHTA B
BBICLUIMX 3TUKAaX LIEHTPATLHOM HEPBHOM CUCTEMBI — B FOJIOBHBIX CETMEH-
tax. Ewte B 1888 — 1889 . Gotsch u Hors1ey obHapyxwm, uyto
3HEeprus Bo30yXKIeHHUS B CITMHAIBHBIX IBUTaTeIbHBIX TpNOOpax B 00LieM
TeM Oosblie, yeM ¢ OoJiee BLICOKMX 3TaXel HEPBHOM CHCTEMBbl OHHU IO-
JIy4aloT MMITYJIbc. CITMHATBHBIN 1IEHTP BO30yXIaeTcs MPUOIU3UTEIIEHO
BIBOE CWJIBHEE C KOPBI IOMYIIIApHii, YeM C BOJIOKOH BHYTPEHHEMN Karcy-
Jibl, ¥ NPUOIM3UTENILHO B CEMb pa3 CWIBHEE C KOPBI, YeM CO CITMHAITb-
HOM pediekTopHOM OyrU. K rosoBHBIM CErMeHTaMm Tejla TpAypPOYEHBI
peUenTOpEl Ha pacCTOSHHM, W OMOJNIOTMYECKM OYeHb €CTECTBEHHO, YTO
MMEHHO TOJIOBHBIM TaHIJIUSM 3THX OPraHOB MpeaBapsolleil peleniuu
Ha pacCTOSTHUM JOJDKHA ITPUHAIJIEXATh NpeobIanaollias U pyKOBOs1Iast
pOJb TIPY VHHEDPBAllKM TTPO4MX HEPBHBIX dTaxeil. Ecny Obl B XXKWBOTHOM
BOCIipeoOaganu pedaekcel CIUHAIBHOrO TUIIA, T.€. peakKlMu Ha 6iu-
>Kafllne, ocA3aTeTbHO KOHTAKTHEIE pasapaXXUTeTH, TOTYAC Ype3BhIyaii-
HO BO3pacTaIM Obl IAHCH TIOrMOHYTH OT BPEIHBIX BIUSIHUIM cpedbl. Xa-
paKTepHas YepTa peaklivii Ha OpraHbl YyBCTB TOJIOBHBIX 3TaXCi B TOM,
YTO OHM TIPEIYTIPEXIAIOT peakliMM Ha KOHTAKTHO-HEITOCPENCTBEHHbIE
PELENTTOPHI U ABJISAIOTCS NPeIBAPCHUAMMU [TOCTEAHUX: 3TO PEAKLIMU «ITpO-
Obl» («attempt»), no BeIpaXeHnio Sherrington’a. B kayectBe pediek-
TOPHBIX JBUTATE/ el PELIETITOPHI HAa PAaCCTOSIHMM XapaKTepU3ylOTCs Ha-
KIOHHOCTHIO BO30YXXIaTh ¥ KOHTPOJIMPOBaTh MYCKYJIATypy XMBOTHOTO B
LEJIOM KakK €IWHYI0 MAalllMHy, BO30yX/asi TOKOMOLIMIO WM NpeKpalias
€€ B TOM WIH MHOM 1IEJIOM XK€ TOJIOXKEHUH Tena, B TOM WIM UHOH I103e,
TMIPEACTARISIIONICH YCTOMYMBOE TIONIOXKEHME HE OTAEIbHBIX KOHEYHOCTEM
U HE OTIEJIBHBIX KOMIUIEKCOB OPTaHOB, HO BCEif MYCKYJIaTyphl B LIEJIOM.

Korna 6proxoHoruii Momwmiock Planorbis corneus IBUXETCS 110 THY
aKBapuyMa, BbICOKO INOIHSB PAaKOBUHY U BBICTABJsIS BHEpe] Harps-
SKEHHBIE N{yNanblibl, pedJekchl Ha NPUKOCHOBEHME K OOKOBOH Tno-
BEPXHOCTH €r0 Tejla Pe3KO OTJIHUYAIOTCS OT TeX, YTO IMOJY4aloTCs IpH
COCTOSTHMH, KOTAa MOJUTIOCK OCTAHOBWJICS, a LIYITAJIbLIbI MPUXAThl K
TENy, WM IIPU COCTOSIHUM, KOTIA Te Xe IIYTIaabLbl Ha HEMOABHXHOM
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>KMBOTHOM pacciiabnennl 6e3pa3nuyHo. Ha Motiocke, HaxoAsiuieMcs
B I€ATEIbHOM JIOKOMOLIMH, HAHECEHUE JIETKMX TaKTUJIbHBIX pa3apaxe-
HUI Ha HOT€ TOJIBKO YCHJIMBAET JIOKOMOUHMIO U HATIPSKEHHUE LUIyTTAJIEL.
M B To BpeMs KOrna KOHTAaKTHOE pa3IpaXeHHE HOTH BBI3BIBACT OTHO
JINIIL YCWIEHHWE HaNpPsKeHWsT LIyTlalell, MECTHBIX PEQJIEKCOB B HOre
(MeCTHOTO TIOEXUBAaHUA) HET, — MPOMAOJIKAETCs IOKOMOLHUSI, TONbKO
C YCWICHHBIM HaNpsDKEHUEM TIO3bl «BHUMAaHUS BIIEDPEI».

YeM BBHIIIiE paHT XXMBOTHOIO, TEM pa3HOOOpasHee, U300WIbHEE U
BMeCTe JajJIbHOBMIHEE anrapar Mpeapapsiolleil peuenuuu: nepude-
PUYECKHE BBICIIME OpraHbl YyBCTB M HApaCTalOlMe Had HUMH rOJIOB-
Hble TaHIIMU. Hano cpaBHUTH B 3TOM OTHOIUEHUU TTYOWHY Cpelbl, B
KOTOPO# C YCIIEXOM MOXET MMPEABKYIIATD M MPEeayIIPEXIaTh CBOU KOH-
TakTHBIe peLienuy Planorbis corneus ¢ ero TeHTakKyaaMu U 61u3opy-
KHUMHU «IJ1a3aMU», OpPEJI — C €ro U3yMUTENIBHBIM 3PUTEJIBHBIM MpUbO-
POM H, HaKOHell, anMupan B [eJbrosaHackoM 0010, yIpaBJsSIOIINA
no 6ecrpoBOJIOYHOMY TeJlerpady HEBUIUMBIMU 3CKaZpaMU MPOTUB HeE-
BUAVMOTO Bpara.

T'0nOBHOM anmnapar BBICIIETO XXHUBOTHOrO, B OOLLIEM, MOXET ObITb
0XapaKTepHU30BaH KaK OpraH CO MHOXECTBOM IT€pEMEHHBIX, YPE3BbI-
YaWHO JUTMHHBIX LIyTNaJell, U3 KOTOpBIX BBICTABJISICTCS BIIEpen, IUIsE
TIpeOBKYLWIEHHWsI COOBITUMA, TO OIHO, TO APYTOe; U «ONBIT» XXKUBOTHOIO
BO BHEIUHEW Cpeie U3MEHSETCS B 3aBMCHUMOCTH M OT TOTO, KaKUMHU
LIYyTIAJIbLAMM OHO TOJIb3yeTCs, T.€. KaK nuddepeHIIHaNbHO U Kak aa-
JIEKO OHO MpPEABKYIIAET U MPOEKTUPYET CBOIO Cpedy B AaHHBIA MO-
MEHT. DTOT YIMBUTENBLHBIN annapat, MpeacTapIsgonIuil U3 ce6s M H o-
XKXECTBO MEepPEMEHHBIX, KAAECHTOCKOMUUECKH CMEHSIO-
MUXCSA OPraHOB MPEAYINPEIUTEIBHOTO BOCTIPUATHS,
NpeABKYUEHMUST M NMMPOEKTUPOBAHUSA CPEIbl, U €CTb I0-
JIoBHOM Mo3r. ITporiecc e cMeHBI IEHCTBYIOLIMX OPTAHOB JOCTUTaeTCSI
MOCPEACTBOM 06pa3oBaHHUS NOMUHAHTH U TOPMOXeE-
HHUS TMMPOYEro MO3TOBOTO MONIA.

VI

B BBICUIMX 3TaXax ¥ B KOpe ITOJyurapuit MpHHIIUIT TOMUHAHTHI SB-
ngercs GU3N0AOTHYECKOH OCHOBOI akTa BHMMAHUS U MNpek-
METHOTO MBIIUIJEHH . YTO aKT BHUMAaHUS TOJDKEH TaUTh B cebe
YCTOWYMBBIN O4ar BO30YXXKIEHHUS MPU TOPMOXEHUH IPYTUX LEHTPOB,
3Ta MBICJIb HaMeyanach euiey Ferrier, a 3ateM paseuta Windt'owm,
Mc Dougall’em, Ebbinghaus’oM. B nurepatype ecth ykasa-
HMA, YTO pa3HOOOpa3HBIe cirabple pa3npaxeHHs INpHU Ipollecce BHU-
MaHHS CriocOOCTBYIOT ero KoHUeHTpauud. Zoneff 1 Meumann
HaxOAWIM, 4TO KOHUEHTPALUMUsl BHUMaHHUS YCHIIMBAETCS MPU BO30YX-
IEHUM ObIXaTeJIbHOTO M COCYAMCTOTO LIEHTPOB. DTO MOXHO MOHUMATh
TakK, YTO Uppagvalluv ¢ IPOJOJITOBATOr0 MO3ra CIOCOOHBI MOIKpPETI-
JIATH NOMUHAHTY B Kope. PacripoCcTpaHAThCS 3[eCh O NIPUPOJE aKTa BHH-
MaHMs He Oyny, TeMm Goyiee YTO TOBOPHJI O HEM B IPYTOM MECTe.
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Ponb DOMHHAHTHI B MPEIMETHOM MBILUIEHUH S MOMpPoOyIo mpen-
CTaBUTh Ha KOHKDETHOM MpUMeEPE, KOTOPBIM XapakTepHU3yeT ¢ AOCTa-
TOYHOM OIIpeNeICHHOCTBIO TPH (pa3bl B Pa3BUTHH IIPEIMETHOIO OITBITA.
MHe xoTtenocs Obl, 4TOOH MEHST He OOBMHIIH B KOLIYHCTBE, KOTrna s
MPUKOCHYCh K IIPEKPAaCHOMY 4YeJIOBEUECKOMY 00pa3y B IpEeKpacHBIN
MOMEHT €TI0 XHU3HHU C YUCTO (PH3HOJOTHYECKOMH CTOPOHHEI.

ITepBas ¢asa. JocTaTouHO YCTOHYMBAsS TOMUHAHTAa, HAMETHB-
IASICST B OPraHU3Me MO BIUSHUEM BHYTPEHHEH ceKpeuuH, peduiek-
TOPHBIX BAMSIHMI M TIp., TIPUBJIEKaeT K ce6e B KaueCcTBe IOBOHOB K
BO30YXXIEHUIO CaMble pa3HOOOpa3HeIe pellennuuu. Jto Haraia Pocro-
Ba Ha nepeoM Oary B IletepGypre: «OH m000BajICS Ha PagOCTHBIN
freck ee r1a3 ¥ yabpIOKM, OTHOCHUBLUEHCS HE K TOBODEHHBIM peyaM, a
K €e BHYTpEHHEMY CYaCTblO... BBl BUIUTE, KAK MEHSA BBIOMpAIOT, # 4
3TOMY paja, ¥ 1 CYaCTJIMBa, M 1 BCex JIOOMIO, U MBI C BAMU BCE 3TO
TMOHUMAaeM, — U ellle MHOTOe, MHOTroe cKasajla 31a yaeloKa». Cragus
YKPETUICHUS HAaJWYHOW JOMMHAHTLI IO IIPEVMYILECTBY.

BTtopas ¢asza. U3 MHOXeCTBA AEUCTBYIOIIMX PEUENLHIA TOMU-
HaHTa BbUIABIIMBAET IPYIITY peUelLMil, KoTopas IJIsi Hee B OCOOEHHO-
CTA OHUOJIOrMYECKM MHTEPECHA. DTO CTaaMs BbIpa0OTKM aneKBaTHOI'O
pa3gpaxuTess IS JaHHOW JOMHUHAHTHI U BMECTE CTanus IMPEAMETHOIO
BBIOEJIEHWH TaHHOTO KOMIUIEKCa pasapaxuTesneil u3 cpennsl. «Haraira
ObU1a MOJTYATHBA, U HE TOJIBKO He ObUTa TaK XOpollia, KaK OHa ObUTa Ha
6ane, HO oHa ObUTa OBl AypHa, exenu Obl OHa HEe MMEJA TAKOTO KPOTKO-
FO ¥ PaBHOAYIIHOTO KO BCeMY BuIA...». 310 Hatama y bepros no Bo3-
BpalleHUH B MockBy. Ho BOT, «KHsI3b AHIpPel ¢ 6€peXITUBO-HEXHBIM
BBIDAXXEHUEM CTOSLI Tepel Helo M roBopwi eif 4to-1o. OHa, NMONHSB
roJIOBY, Pa3pyMsIHUBIHHUCH M BUIMMO CTapasiCh ylaepXaThb MOPBIBUCTOE
ObIXaHHE, CMOTpesa Ha Hero. M Apkuit cBeT KaKoro-T1o BHYTPEHHETO,
rnpexnae NOTYLeHHOTO, OTHS ONsATh ropej B Heil. OHa Bcd npeobpasu-
Jnack. VI3 mypHo# ongTh cieianach TAKOIO Xe, Kakow oHa Obuia Ha Gane».

Panee Harauia Bo36yxieHa, KpacHBa W CYACT/IUBA IS BCEX, U3-
HYTPH, 3KCTEHCHBHO. Tenepb OHa XOpolla, ¥ Bo30yXAeHa, U CYACTIH-
Ba TOJIBKO U1l OHOTO KHA35 AHIpesi: JOMMHAHTA HallUla CBOETO aieK-
BaTHOTO pa3ipaXXKUTeEJIs.

Tpetbsa ¢a3za. Mexmy IOMHHAHTOH (BHYTPEHHHM COCTOSTHUEM)
U JAaHHBIM PEUENTHUBHBIM COAepXaHHEeM (KOMILUIEKCOM Dpa3paKuTe-
Jieif) yCTaHABIWBAETCSl MpOYHas («afeKBaTHasi») CBSI3b, TaK YTO KaX-
ObIif U3 KOHTPareHTOB (BHYTpeHHEe COCTOSTHHE M BHEIUHHN 006pa3)
OyayT BBI3BIBAaTb U MOIKPETLISITH UCKITIOYHTENBHO OpYT ApYyra, TOTAA
KaK Npoyas OylleBHas XU3Hb epeiaeT K HOBBIM TEKYLUUM 3aJa4yaM U
HOBOOOpa3oBaHUAM. UM KHA3 AHApes TOTYac BbI3bIBaeT B Haralue
TY, €IMHCTBEHHYIO IOCpPEaH IpOYHMX, NTOMHUHAHTY, KOTOpas HEKoraa
cosnana s Haramw kHA3s9 AHapes. Tak, onpenejieHHOE COCTOSTHUE
LEHTPAIBHOW HEPBHOW CUCTEMBI BHI3LIBACT IS YEIOBEKAa UHAMBUAY-
IBbHBIA 00pa3, a 3TOT 006pa3 IOTOM BBI3BIBAET MPEXHEE COCTOSTHUE
LIEHTPAJIbHOM HEPBHOM CHUCTEMBI.
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Cpena noaenusach LIEJMKOM Ha <MPeIMEThI», KaXKIOMY M3 KOTO-
DPBIX OTBEYAET ONpeNeseHHasl, OIHAXIbI ITEpeXMTasi JOMUHAHTA B Opra-
HU3ME, OTIpeaeeHHBIM GHOI0ornuecKuif MHTEpec Mpouwutoro. S y3Haro
BHOBb BHELIHWE MPEIMETHI, HACKOJBbKO BOCIIPOM3BOXY B cebe mpe-
XHUE NOMHWHAHTBI, U BOCTIPOM3BOXY MOU AOMMHAHTHI, HACKOJIbLKO
Y3HAl0 COOTBETCTBYIOLUME NIPEAMETHI CPEADI.

O npeAMETHOM MBILJIEHUH C PU3UNOJOTHUYECKONH CTOPOHBI BEIC-
kaswiBaJica .M. CedeHoB. K HEMY MOAXOAUT Tenepb UIKOJA
H.TI.TTaBaoBa no Metony ycnoBHbIx pednekcoB. Ha 31oT pa3 g
HaMepeHHO He Oydoy KacaThCsl BOMpOCAa O TOM, KaK H3NOXeHHOe
30eCh OTHOCUTCSI K TIPEBOCXOAHBIM CTpaHMUaM Ce4YyeHOBa, UWIH
KaK0€ MeCTO NMPWHIMI IOMUHAHTHI 3aHUMAEeT B TEPMUHAX YUCHUS
00 yClnOBHbBIX pedreKcax.

B BBICIIEH MCUXMYECKON XM3HU MHEPTHOCTH FOCIIOACTBYIOILIETO BO3-
OyXIEHUS, T.€. IOMUHAHTA NEPEXUBAEMOr0 MOMEHTA, MOXET CIIYXUTh
KCTOYHUKOM <«IpenyOexaeHus », «HaBA3YMBBIX 00pa3oB», «TaJUTIOLU-
HallUii»; HO OHA XE€ JAeT YYEHOMY TO MaXOBO€ KOJ €C 0, «PyKO-
BOISIUIYIO HOCK», «OCHOBHYIO THIIOTE3Y», KOTOpble U30aBISIOT MBIC/Ib
OT TOJIUKOB Y MECTPOTH! U COAEHCTBYIOT CUETINIEHUIO (PaKTOB B €AUHBIA
OITBIT.

Vil

IToxa moMHHaHTa B Iyllie spKa ¥ XHBa, OHA AEPXUT B CBOEH BJia-
CTH BCe TI0JIE AYLIEBHOM XHU3HU. Bce HAMOMMHAET O HEM U O CBSI3aH-
HBIX C HEeKo 06pa3ax U peaibHOCTAX. TOJABKO YTO YEJIOBEK MPOCHYIICH,
JIy4 COJIH1IA, 1IeOeTaHbe 32 OKHOM YXE¢ HAallOMHHAIOT O TOM, YTO Bia-
JleeT AYLIOi M BOCIIPOU3BOIMT JIIOOMMYIO MIEI0, 33HaHMeE, JTULO WIN
HCKaHWe, 3aHUMAIOILYe TJIaBEHCTBYIOLUH MOTOK XU3HU. «S crmo, a
cepiiie Moe 6auT». JIOMMHaHTA XapaKTepU3yeTcsl CBOCH UHEPTHOCTHIO,
T.€. CKJIOHHOCTBIO TIOMIEPXHUBATECS M TIOBTOPSITLCS 11O BO3MOXHOCTU
BO BCeM CBOEH LIEJIBHOCTH TIPA BCEM TOM, YTO BHEUIHSSI cpela U3Me-
HUJIACh ¥ TIpeXHUE TTOBOABI K peaKLWH YuUTH. JJOMUHAHTA OCTaBisieT
3a coboil B LIEHTpaNbHOM HEPBHOW CUCTEME MPOYHBIN, UHOTIA HEU3-
rMaguMBIi ciel. B mylile MOXET XUTh OMHOBPEMEHHO MHOXECTBO MO-
TEHLHAJbHBIX JOMMHAHT — CJIENOB OT IPEXHEN XU3HEZEATETbHOCTH.
OHM TTOOYEPETHO BHIMUILIBAIOT B MOJE AYIIEBHOW pabOTHl U SICHOTO
BHHMAaHMS, XHUBYT 3JeCh HEKOTOPOE BPEMSI, MOABONSI CBOM UTOTH, U
3aTeM CHOBA MOTPYXAIOTCA BIIyOb, yCTyTast roJie ToBapkaM. Ho 1 nipu
MOTPYXXEHUH M3 MOJS SICHON paboThl CO3HAHUS OHM HE 3aMUPAIOT U
He NpeKpallaloT cBoel XU3HU. HayyHble UCKaHUSE U HaMeYaloluecs
MBIC/TY ITPOAOIXKAIOT 0BoraiaTscs, mpeodpa3oBbIBATECS, PACTH ¥ TaM,
TaK 4TO, BO3BPATHUBLUKCEH MOTOM B CO3HAHKE, OHHM OKa3bIBaKOTCsS Doee
cofepXareabHbIMU, CO3PEBILIMMK U O0OCHOBAHHBIMH. HeCKOJIbKO ClIoX-
HBIX Hay4YHBIX TPOOIEM MOXKET 3pETh B NMOACO3HATENBHOM DSIIOM U
OIHOBPEMEHHO, JIMIIIb U3peaKa BBITUIBLIBAS B 1OJIE BHUMAHUS, YTOOLI
OT BPEMEHHU 10 BpEMEHM NOABECTU CBON UTOTHU.
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DTH BBICHIME KOPTUKAIBHBIE JOMUHAHTHI, TO SIPKO XXKMBYLLHKE B M10OJIE
CO3HaHHUA, TO OITyCKAIolIKecss B CKPBITOE COCTOSIHUE, HO TTPOAOJIKAIO-
LLIME BJIAAETh XU3HbIO U U3 NTOJCO3HATEILHOTO, OYEBUIHO, COBITANA0T
M0 CMBICITY C TEMH «TICUXUYECKMMU KOMIUIEKCAMHU», O KOTOPBIX FOBO-
putr Freud u ero mkona. «YuieMJIeHHbIE KOMIUIEKCHI», T. €. TIOTIPOCTY
3aTOPMOXEHHbIE TICUXO(PU3UOJIOTHMYECKHUE COMEPXAHUS IMEepPEeXUThIX
JOMHUHAHT, MOTYT O€CTBOBATh MMATOTEHHO, KOIA OHU He ObLIM B CBOE
BpeMsI OCTaTOYHO BIUIETEHHI U KOODIMHMPOBAHBI B MPOYEH MCHUXU-
yeckoi macce. Torna nocnemyiouias AyilueBHas XU3Hb Oynet 60ppboit
BBITECHSIOLIUX IPYT IAPYra HECOITIAaCHBIX JOMHHAHT, KOTOpbIE CTOSAT
IPYT Mepelr OpYroM «KakK WHOPOOHBIC Tela».

Yem Gosiee coriiacoBaHbl MeXIy CO00I ITOCIEN0BATEIPHO NTEPEXH-
BacMbI¢ COIEpPKaHUS BHUMAaHUS, YEM HEIpEpbIBHEE TKaHb TMPEXHEH
JXKM3HHM CO3HAHMS, TeM OoJiee TUTaBHBI OYIYT NOC/ICIYIONINE TIEPEXObI
OYLIEBHON XM3HW OT OOHOM NOMUHAHTHL K Opyroil. «Es ist doch ein
Genuss, ein so ruhiges Denken zu horen wie das seinige ist», — roso-
pwi Ludwig o Helmholtz’'e.

Hano su npenctapiATh cebe NOMUHAHTY KaK TONMOrpachUIeCKy €U~
HBI MYHKT BO30YXIE€HUA B LIEHTpaIbHOH HepBHOM crcTeMe? [1o BceM
JaHHBIM, IOMMHAHTa B IIOJIHOM pasrape €CTh KOMIUIEKC ONpeneseH-
HBIX CUMIITOMOB BO BCEM OPraHU3Me — Y B MHIIIIAX, ¥ B CEKPETOP-
HOM paboTe, U B COCYTUCTOM neaTeNnbHOCTH. [T03TOMY OHa MpencTaB-
JIIETCA CKOpEe KaK ONMpeAeJIeHHAsS KOHCTENASAUUSA L eHT-
POB C MOBBIIUEHHOW BO3OyIUMOCTHIO B pa3HooOpas-
HBIX 3TaXaX TOJNJOBHOTO M COIMHHOTrO MO0O3ra, a Tak-
Xe B aBTOHOMHOHN cHcCTeMe.

Korna xopa Bo30GHOBISET NpexXae MepeaBIKHYIO IOMUHAHTY, €10
UIeT o0 6osiee UMK MEHee TTOOpOOHOM BOCCTAHOBJICHMM B OPTaHM3MeE
BCEro KOMIUIEKCA LIEHTPAIBHBIX, MBILUEYHBIX, BLLICTUTEIbHBIX H CO-
cynucThix sipneHui. Korma sTo HyXHO, Kopa yMeeT BOCCTAaHOBUTD TIpexX-
HIOK KOHCTEJUIALMIO IO TaKOH NOJHOTHI, YTO TEPEXUBACTCS BHOBb
KOHKDETHOE COAEpXaHHe TOTHAlLIIHETO OIBbITA, OBITH MOXET, OO Tal-
JIIoLMHaUYU. bojiee 06BIYHO BOCCTAHOBICHHE MTPEXIE TTEPEKMUTHIX 0-
MMHAaHT JIMLIB YaCTHYHOE, 3KOHOMUYECKOE, B BUIE CUMBOJIOB. B cBsi3u
C 3THM U KOMIUIEKC OPraHOB, YYaCTBYIOIIUX B MepeXyBaHUM BOCCTa-
HOBJICHHOW NOMMHAHTHI, 6yIeT COKpallleHHBIM — MOXET OBITh, Orpa-
HUYUTCS OOHUM KOPTUKAIbHBIM YPOBHEM.

UYHUCTO KOpTHKAJIbHAs TOMHHAHTA, HABEPHOE, €CTh MO3MHEHIINH
MPOOYKT 3KOHOMUUYECKON BhIpaboTkM. Kopa — opraH B0306-
HOBJIEHHUS M KPATKOTO MEPEXMUBAHUA NMPEeXHUX TO-
MMUHAHT C MEeHbIIEeH MHepHHUEH M C LEeTbIO HUX KO-
HOMHUYECKOTO COYETAHUA.

C Haure#! TOYKH 3pEHHS, BCAKOE <«IIOHSITHE» U «IIPECICTABJIEHME»,
BCSIKOE WHIWBUIOYATU3UPOBAHHOE MNCHUXMYECKOE COIEpXaHUe, KOTO-
PBIM MBI pacriojlaraéM M KOTOpoe MOXeM BbI3BaTh B cebe, eCTh clied OT
IIePEXUTON HeKorma JOMHUHAHTHL. Crnel OOHAXIbl MEPEeXUTOR JOMU-
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HAHTBI, a MOAYac U BCA MEPEXUTAsT JOMUHAHTA MOTYT OBITh BBI3BAHBI
BHOBb B TIOJie BHUMAaHHS, KaK TOJIBKO BO30OHOBHTCH, XOTS OBl 4ac-
THYHO, pa3ApaxuTesib, CTAaBILIUI U1 Hee aneKBaTHbIM. CTapbld M OpAx-
JIbIit 60eBOI KOHB BECH ITPEOOPaKaeTCs U ITO-TIPEKHEMY MUUTCS B CTPOIf
[IPY 3BYKE CUTHAIBHOI TPYOBI.

Yxmomeruii A. A. CobpaHue COUMHEHUH.
T. 1. — JI.: U3n-Bo JIeHUHIPaaCKoro roc. yH-
Ta UM. A. A. XKnaxosa, 1950. — C. 163 —172.
[BnepBeie ony6nukosaHo B: Pycckuit ¢ou-
3uonornyeckuit xypHan. T. VI. — Buin. 1, 2,
3(1923). — C. 31 —45].

1. K. AHOXUH

CUCTEMOI'EHE3 KAK OBUWASA 3AKOHOMEPHOCTbL
PA3BUTUA, NOATOTABJIUBAIOLWAA BPOXAOEHHYIO
AEATENBHOCTbL

B nmocsienHue roabl CTAaHOBUTCS Bee Doiee u OoJiee OYeBUIHBIM, YTO
M3y4YEeHHE TIPOIIECCOB OHTOTEHE3a HEPBHOM AeSITELHOCTH OTKPbIBAET
riepel HaMHU LIKPOKHE BO3ZMOXHOCTHU K MOHHUMAHHIO TAKUX MEXaHU3-
MOB HEPBHOH CHUCTEMBI, KOTOPBIE Y B3pOCJIOrO OPraHu3Ma yXe He MOryT
ObLITh TPOAHATTU3NPOBAHB! C JOCTATOYHOI CTEMEHbIO TOYHOCTH. C Apy-
roil CTOPOHBI, U3y4YeHHE HEPBHBIX MEXAHU3MOB B IIPEHATAIbHOM U
MOCTHATAJILHOM OHTOT€HE3€ IIOMOTraeT MOHSITh OCHOBHBIE TPUHUMITHI
IBOJIIOLUMN TIPUCIIOCOOUTENLHON NEATENBHOCTU XUBOTHBIX 10 OTHO-
LIEHUIO K BHEIIHEMY MUDY, MEXaHU3Mbl GOPMHPOBAHUSA U Nepeaayu
3THX IPUCIIOCOOUTENBHBIX CIIOCOOHOCTEN OT pOAUTENEI K TIOTOMCTBY.

MMeHHO 30eCh JISKHUT KIIOY K TIOHWMAHMIO M pa3pelleHuo npod-
JIeMbl BPOXIEHHOTO ITOBEACHUS.

HMccnenoBaHne OHTOTEHETUYECKOTO MEpUOoNa B CTAHOBJIEHUU Oe3-
YCJIOBHBIX pe@IEKCOB HEU3OEKHO NOJDKHO FTapMOHUMYHO COYETaTh B cede
U3ydeHMe OOIIMX IPHHIUMIIOB 3BOJMIOLUMH NPHCHOCOOUTEILHON Hes-
TeJIbHOCTH ¥ PAaCKPHITHE KOHKPETHBIX MEXaHU3MOB 3TUX MPUHILIUIIOB Y
JIAHHOTO BU[IA XXUBOTHBIX, B JAHHBIX YCJIOBUSX CYIIIECTBOBAHUSA U IS
JAHHOTO KOHKPETHOIO (PYHKIIMOHANTEHOTO NIpUCTIOCOOIeHUSA. Mbl 10K~
HBl UCXOIUTh U3 (paKTa, YTO XMIHEHHO BaXHasi MPUCIIOCOOUTETLHAS
NesITeIbHOCTb XUBOTHOTO JOJXHA OBITh HENMPEMEHHO B
KaKOM-TO CTENEHHU TOTOBOU K MOMEHTY POXAEHMUS,
H0O0 TOJNLKO ee (PYHKIIMOHANIbHAS MOJHOUEHHOCTh MOXET 00eCIeYUTh
HOBOPOXIEHHOMY YCMEIIHOE BLIKMBAHUE HA OCHOBE €CTECTBEHHOIO
oTbopa. BMecTe ¢ TeM XOpOHIO M3BECTHO, YTO KaXHOE€ >XKUBOTHOE B
MOMEHT POXICHUS JOJXHO OBITh HE BOODIIE «CO3PEBINM», a U30U-
paTeNIbHO M IMOATOTOBJIEHHBLIM K OCOOEHHOCTSIM MMEHHO TOH 3KOJIO-
MU, KOTOPas SIBJASETCS XapaKTepHOM IUIS TaHHOro BUJA.
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HMHaye roBopsi, HOBOPOXIEHHBIN, HampuMep OEJKH, yXe B MO-
MEHT DOXIEHMS AOJDKEH UMETH HA0Op COOTBETCTBYIOILMX IIPHUCITOCO-
OUTENIbHBIX AKTOB, HOBOPOXIECHHEIM 00€3bSHBI UMEET NPUCTIOCOOM-
TeJIbHBIE CBOMCTBA B JpYyrol KOMOMHaLMH, NTEHLB! Xe JOJKHBI ObITh
MIPUCIIOCO0NIEHH K COBEPUIEHHO MHBIM YCJIOBHUSAM CYLIECTBOBAHHS.
M maxe 6osblue TOro, KaXnast U3 ITHUIL K MOMEHTY BBUTYTUIEHUS TOJDK-
Ha UMETb Habop COOTBETCTBYIOLUMX U XapaKTePHBIX UMEHHO IS Hee
BPOXICHHBIX pEaKIIV.

Hanpumep, LBIIUIEHOK Cpa3y Xe 110 BBUIYTUIEHWHM U3 STAIIA MTPUHK-
MaeTcsl 60MKO KiieBaTh pa30pocaHHbIe Ha MOJY 3€pHA, B TO BpeMsl Kak
TMITEHIIBI TPaya JOJATOe BpeMs NMaCCUBHO MPHHUMAIOT KOPM OT POJIUTE-
Jief, HO y HMX COBEpLUEHHO TroTOBa CUCTEMA ITPOLECCOB PACKPBHITHS
KJIIOBA B OTBET Ha TOYHbLIE CTUMYJIBI.

Kaxk u3BecTHO, 3a00Ta O BBDKMBAHWM HOBOPOXIEHHOIO y Pa3HBIX
BHIIOB XWBOTHBIX [TO-Pa3HOMY IMOAEICHA MEXIY POIUTEISIMU U CaAMUM
HOBOPOXIEHHBIM. B TO BpeMsl KaK y OIHMX CYILLIECTB OHa BO MHOIOM
3aBMCHUT OT poauTeneil (YeaoBeK), y IPYyIUX OHa OKa3bIBAETCS YK€ IMO-
YTU MOJHOCTBIO IepenaHa HOBOPOXIEHHOMY CaMUM IPOIECCOM 3MO-
pyioreHesa (cTpayc, MOpcKasi CBUHKA, Jiolianb U ap.). Ho Hapsny ¢ atvm,
KaK ObI HM OBUTH CBOCOOPA3HBI IPHUCIIOCOOUTENbHBIC AESITEIBHOCTH HaH-
HOT'O BMJIa JXMBOTHOTO 0 COOOPaXXEHHUSAIM €CTECTBEHHOro 0Téopa, OHU
HeM306eXHO TOJDKHBI ObITH FOTOBEI K MOMEHTY poxaeHHUs. M3 3Tux npen-
IMOCBUIOK CJIEAYET ONWH BAKHEHILIWK BLIBOA, KOTOPBHIA B 3HAYUTEIbHOM
CTeleHH HanparIsl Haid Oosiee YeM TPHUALIATWIETHUE UCCIIETOBaHUS
3MOpHOreHe3a HEpBHOM HeATENTbHOCTH.

Ecnu (opMBI MPUCTIOCOOUTENLHON IEeITeAbHOCTH PA3JIMYHEL, €CIU
B K&XIOM OTIEJIBHOM CJIydae HOBOPOXIEHHOE XHUBOTHOE JOJDKHO OBITh
NpUCTIOCODJIEHO K XapaKTepHOH MMEHHO IS HEro 3KOJIOTMYECKOMH
CUTYallUU, TO, CINEeIOBATENILHO, MEXAHUIMbL IMOPUOEHEMUYECK020 pA3-
euUMUS HepeHOU OeamenbHOCmU 8 KaXcOoM omdeabHOM cayuae 00ANCHb
6bimb c60e0bpasHbiMU, UHOUBUOYAAbHBIMU U CHEUUDUHHBIMU 0N OQHHO20
8uU0a HUBOMHDIX.

ITornbiTKK ¢OpMYJIMPOBATh TAKUE IIPUHIIMIIB MMEJIN MECTO HE OIMH
pa3. Hanbonee 3HauMTENBEHOM M IOMYNApHOIL siBasieTcst Teopust Coghill,
MpeaIioJaramlas, yro nepBUyHoi GopMoii IeATeAbHOCTH ABISETCS «TO-
TanbHast» (popMa OeSITEIbHOCTU BCEH MYCKYNATYphl T€Na, BHIPAXKEHHAs
B TCpMMHE «mass action». UMeHHO 3Ta ToTanbHasi hopMa U SIBIISETCS,
o Coghill, cBoeobpa3HBIM PErYISTOPOM BCero pasputus nuddepeH-
LIMPOBAHHBIX POPM MPHUCITOCOOUTENBHBIX peakiinii. DU auddepeHIHa-
LIMH O0Jiee 4acTHBIX (POPM AEITEILHOCTU IIPOUCXOISIT BHYTPU YXE UMEIO-
LIEerocs TOTATBHOIO KOMIUIEKCA ITyTeM Tpoliecca «MHIUBUITYALIUU».

Teopus Coghill Hanta cebe MHOTHX noc/Iea0BaTeNeH KaK cpeny pu-
3MONIOTOB, TaK ¥ cpeau neauatpos (Irvin, 1932; Barcroft, 1938; Barcroft,
et Barren, 1939). Hapsany ¢ 3TUM oHa BCTpeTWIa ¥ BO3paXeHUsI, KOTO-
pble ObLIM OCHOBaHbI Ha ITPOTUBOPEYUBBIX (aKTax, MONYYEHHBIX,
HaNpUMeEp, NIPH U3YUYEHUH Pa3BUTHSA ABUTATENbHBIX peaKLMii HOBOPOX-
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JEHHOTO peGeHKa. HoBble (hakThl IpeXIe BCero rNpoTUBOPEYHIN NTPUH-
LIMITY TIPOKCHUMOIUCTAIBHOIO Pa3BUTHSA, HEU36EXKHO BBITEKAIOLIEMY M3
TEOPHH «TIpUMAaTa TOTATBHOTO KoMIutekca» Coghill. OyeHb BaXHO OTMe-
TUTh, 4to Teopud Coghill ObUTa pa3BUTa UM Ha OCHOBE HaOIIOAEHUIA
TOJILKO HaJ OMHUM M TEM Xe BHIOM XWBOTHBIX (amOmucToma). Haim
HCCJIEIOBAHMST PA3BUTHA HEPBHOM AESTEILHOCTH B 9MOpUOTeHe3e, BhI-
MOJTHEHHEBIE Ha XWBOTHBIX Pa3IMYHBIX BUIOB (pBHIOBI, aMOJIMCTOMEI,
TITULIBI, MJIIEKOIUTAIOIAE U XMBbIE SMOPHOHBI Y€I0BEKA), MIOKA3AIH,
yto KoHuemms Coghill HenpaBWwIbHa U SBJASETCS PE3yJILTaTOM TOrO,
YTO OH UCCJIEAOBAJ BCETAA TOJIBKO OMWH U TOT Xe OOBEKT — aMOJIUCTO-
My (amblystoma tigrinum et punctatum).

Y4uTeIBasA Hally MCXOOHYIO MNPEAMOCHUIKY, YTO HHAUBHUIAYAIb-
HbIX 3MOPUOTECHE30B CTOJIBKO, CKOMBKO CYLIECTBYET BHAOB XWUBOT-
HBIX, MBI, €CTECTBEHHO, IOJIXHBI NMPHUUTH K 3aKIIOYEHHIO, YTO 06-
Last 3aKOHOMEPHOCTh 3MOPHOre HETUYECKOIO Pa3BUTHUSI MOXET OBITh
c¢OpMyTHpPOBaHa TOJIBKO HA OCHOBE TIPEOI0JIEHUST 3TOr0 OTPOMHOIO0
MHOTO00pa3us MHINBULYANBHBIX 3MOPHOT€HE30B U BBIUICHEHUS M3
HHX TOroO OOIIETro, YTO MOXET OBITL 3aKOHOMEPHOCTBLIO JUIS BCEX BH-
OB XXUBOTHBIX. IMEHHO 3TH coOOpaXXeHHsI U PYKOBOOWJIN HaMU NpU
BeIpabOTKE KOHIICIILIMHA CUCTEMOTreHe3a, KOTopasi JOIXKHA Obljia KOM-~
TeHCUPOBaTh HENOCTATOYHOCTb «OpPraHOTeHe3a», «MopgoreHesas,
«pedrekcoreHesa» ¥, HaKOHELI, «[IpUMaTa LeJOro» Kak IMpHHLUUIIOB
pa3BUTHS.

5 He ¥Me BO3MOXHOCTH ITPHUBECTH 3I€Ch JAKE B KPATKOM M3JNO-
XEHUHU BCE T€ IKCIIEPUMEHTBI, KOTOPHIE ObLIH OITyOJIMKOBAHbI MHOM U
MOMMH COTpYAHUKaMH 3a nocaenHue 30 net. [To3ponto cebe uurs cop-
MYJHpPOBaTh HAUIM MCXOMHBIE TIPENMOCHITKY M TIPUBECTH HEKOTOPHIE
KOHKPETHBIE pe3y/IbTaThl HALLIMX UCCTIeI0BaHMil, KOTOPHIE B 1I€JIOM pac-
KPBIBAIOT 3aKOHOMEPHOCTU OHTOTEHETHUYECKOTO pa3BUTHS (hyHKUMi
KakK IO MOMEHTa POXIEHUs, TaK U MOCJEe HEro, Korma ¢ MepBoii Xe
MMHYTBHI HAUMHAIOT OGPA30BHIBATLCH YCIOBHO-pedIEeKTOPHbBIE CBA3M.

TEOPUA ®VYHKIIMOHAJIBHON CUCTEMBI

B ocHoBe HaUIUX paboT 1Mo 3MOpUOreHe3y HEpBHOM NeATENLHOCTH
JIEXHUT o0uepu3ronoruyeckast Teopust GyHKUMOHATBHOM CUCTEMBI,
paspaboTaHHas B pe3yjbTaTe HalMX MCCJEIOBAHUI MO KOMIIEHCa-
TOPHBIM TNPUCTIOCOOJEHUAM HapylUeHHBIX (PYHKUMH opraHusma
(I1. K. AHoxuH, 1935). <..>

Kak nokaszanu Hallud UCCIeNOBaHUS, BCIKash KOMIIEHCALIVISI Hapy-
LWIEHHBIX GYHKUMHA, T.€. BOCCTAHOBJIEHHE KOHEYHOTO fOJIE3HOrO 3¢-
dexTa, MOXET UMETb MECTO TONBKO ¢ MOOMIU3aLMeNd 3HAYUTENIbHO-
ro yucia Gu3nogoruyecKux KOMIIOHEHTOB, YaCTO PACIIONOXEHHBIX B
PAa3JIMYHBIX YACTAX LIEHTPAJbHONH HEPBHOMW cUcTeMbl M paboyeit me-
pudepun, ogHako Bcerna GYHKIMUOHANBHO 00beAMHEHHBIX Ha OCHO-
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B€ MOJYYEHHS] KOHEYHOro npucrnocodurensHoro agdexra, Heobxo-
IUMOTO B JaHHBIN MOMeHT. Takoe miMpokoe GyHKUHMOHAIBHOE 00b-
€IUHEHHUE pPa3IMYHO JTOKATU30BAaHHBIX CTPYKTYp U IPOLECCOB HA OC-
HOBE MOJyYEeHHUSI KOHEYHOTO (ITPUCITOCOOUTENBHOTO) 3¢ ¢deKTa ¥ 6bLTO
HaMH Ha3BaHO (PYHKLHUOHAIBHOW CUCTEMOM.

MBI paznyyaeM HECKOJIBKO THIOB (PYHKIIHMOHATIBHEIX CUCTEM C pa3-
JIMYHOM CTETIEHBIO U3MEHUYMBOCTH, T.€. C Pa3jM4YHOU BO3IMOXHOCTBIO
MEHSTh CBOIO CTPYKTYPHYIO OCHOBY M IUIACTUYHO HMCIIOJb30BaTh pas-
JIMYHBIE OTAENBI LEHTPANLHOM HepBHOM cucTeMbl. Hanpumep, QyHK-
LMOHAIbHASA CUCTEMA ABIXaHUS, B 3HAYUTEJIbHOM CTENIEHN COCTaBJ/IEH-
Hasl U3 BPOXIECHHBIX U CTaOMIBHBIX B3aUMOAECHCTBUH, 0OTafaeT BECh-
Ma MaJIOH IUTACTUYHOCTBIO B OTHOIUCHUHU BBIOOpa Yy4aCTBYIOLINX LIEH-
TPIbHBIX Y epUPEPHYECKIX KOMITOHEHTOB.

Haob6opor, ¢pyHKUNOHATLHAs CHCTEMa, 00eCIeYHBalolIast TiePEeaBU-
Ke€HHUE Tea B IPOCTPAHCTBE, MOXET UMEThH Ype3BbIYaiiHOe MHOTr006-
pasue Mo COCTaBy UEHTPAIBHBIX U NepUPepHUYeCKUX (MBILLIL) KOMIIO-
HeHTOoB. B camom nejte, MbI MOXXeM NPHONIU3UTECS K OMHOMY M TOMY XK€
NYHKTY Pa3jIMYHBIMM CriocobaMu: NMPBIKKAMHU, Ha IBYX HOTaxX, Ha 4eT-
BepeHbKax W, HaKOHell, KybapeM, KaK 3TO, HallpUMeEp, OeJTU KphI-
col B onbiTax Lashley, mocturast KOpMYIIKHA G0YKOOOpa3HbIM JBHXKE-
HUeM (Lashley, 1930).

OOHUM M3 BOXKHBIX YCIOBHI UEIOCTHOCTH QYHKIIMOHANBHOMN CHC-
TEMBI KaK MHTErpaTMBHOIo 06pa30BaHUs OPraHU3Ma, BKIIIOYAOLIEeTo B
cebs LeHTpaIbHbie U NepUpepHYecKre 00pa30BaHHUs, Mbl CYHATAEM
Hatuyue oO6paTHO#N apdpepeHTAUUHN O NOCTUTHYTOM KOHEU-
HOM IIPUCITOCOOUTENIBHOM 3¢ dekTe. ITO NMO3BOJWIO HAM paccMaTpu-
BaTb (PYHKIIMOHAJIbHYIO CUCTEMY KaK 3aMKHYTOe (PM3HOJIOTHYECKOE 00-
pPa30BaHUE C HEMPEPLIBHOM 06paTHOM MHOpMalueiil 06 yCIeIHOCTH
HIaHHoro npucnocooutensHoro aeicteus (I1. K. AnoxuH, 1935). B cywu-
HOCTH, B 3TOW TeOpPUHM ObIIM NPEABOCXMLUEHBI BCE OCHOBHBIE YEDPTHI
KHUOGEPHETHYECKOrO 3aMKHYTOTO KOHTYpa ¢ 06paTHO# CBsI3b10, T. €. «feed
back», Kak oHa OblJ1a Ha3BaHa IO3OHEeE.

B TO BpeMs HaC MHTEPECOBATH OCHOBHBIE MEXaHU3MBI MHTETPATHUB-
HOI JesTeNIBHOCTH HEPBHOM CHCTEMBI, U TMOTOMY MBI MCIIONB30OBANU
OPUHLMI GYHKIIMOHAIPHOM CUCTEMBI KaK €IMHUILY CAMOPETYNATOPHBIX
MpUcnocobeHHIt B MHOTOOOpa3Hoi IeSITETbHOCTH LIEJIOFO OPraHU3Ma.

Hamu 6b11H chopMyTHpoOBaHbl CAERYIONINE OCHOBHBIE MPHU3HAKU
(DYHKUMOHAIBHOM CHCTEMBI KAK HHTErPaTUBHOTO 06pa3oBaHMUS.

1. OyHKUMOHANBHAs CUCTEMA, KaK ITPAaBWIO, ABISETCS LIEHTPAIb-
HO-TnepupepruyeckuM oOpa3oBaHMEM, CTAHOBSICh, TAKMM 00pa3oM,
KOHKPETHBIM anmnapatoM caMoperyasuud. OHa MoaiepXuBacT CBOE
€MHCTBO HA OCHOBE HMWKIWYECKOW LUPKYISILUUH OT NepUdepuul K
LIEHTPaM Y OT UEHTPOR K nepudepru, XOTs U He ABASETCS «KOJIbLIOM»
B MIOJIHOM CMBICJIE 3TOTO CJIOBA.

2. CyluecTBoBaHHE 1000 HYHKUMOHANBHOMN CUCTEMBI HETIDEMEH-
HO CBSI3aHO C NOJIyYeHUEM KaKOT0O-THOO0 YEeTKO OYEPUEHHOTO IPUCIIO-
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cobutenbHOro 3hdekra. UMeHHO 3TOT KOHEeUHBI 3¢ deKT onpeaensier
TO UJIA UHOE paclpeiesieHue Bo30yXIeHU U aKTUBHOCTEH MO (hyHK-
LIMOHANTBHOW CUCTEME B LIEJIOM.

3. JpyruM abCONMOTHBIM NPU3HAKOM (DYHKLMOHAIBLHON CHCTEMBI
SIBJISIETCSI HAIMYME PELENTOPHBIX anmapaToB, OLEHUBAOILUX Pe3YJib-
TaThl ee AeHACTBUA. DTH PELICNITOPHBIE aNapaThl MOTYT OBITh BPOXICH-
HBIMY, KaK, HalIpUMEP, XEMOPELIETITOPHI B ABIXaTEJIbHON CUCTEME WITH
OCMOPELENITOPHI B OOIIMPHOH (PYHKUMOHAJIBHON CUCTEME, PETYIUPY-
oLleH YpOBeHb OCMOTHYECKOrO JaBI€HUs KpoBU. B ApyTUX ciTy4asix 310
MOTyT OBITh OOIIMpHBbIE addepeHTHLIe 00pa30BaHUsI LIEHTPATbHOMN
HEPBHOM CHUCTEMBI, BOCIIPpUHUMAOIIHE adPEepeHTHYIO CUTHATU3ALIUIO
¢ epudepuH O pe3yIbTaTax JdeicTBUS.

Taxkue UeHTpaTbHbLIE O0OBEANMHEHUS, BLIMTONHSAIOLIKME POJb pelen-
TOpa pe3y/AbTaTOB IHEHCTBMUS (AaKLENTOp NEHCTBHS), CO3MAIOTCS exX
tempore, ITMHAMUYECKH, B Tipouecce GopMHpOBaHHUsT QYHKUUOHAJIb-
HOM CUCTEMBI, MPUCITOCAOIMBAIOUIER OPraHU3M K SKCTPEHHO CJIOXKUB-
LIEHCS CUTYallMU. XapaKTepHOM 4epToit 3Toro addepeHTHOro anmapa-
Ta SIBJISIETCS1 TO, YTO OH CKJIANBIBAETCS O TTOMYyYSHUS CAMHUX Pe3yiibTa-
TOB ACUCTBUS.

4. Kaxnplif mpyucnocoOUTeNbHbIN 3¢hdeKT GYHKUMOHAIBHON CHC-
TEMBI, T.€. pe3y/abTar AeACTBUS, GOPMUPYET NOTOK OO paTHEHIX a-
¢epeHTaU Ui, BecbMa IETATBHO MPEACTABAAIONINX BCe BaXXKHEHIINE
TIPU3HAKM (TTapaMeTpsl) MOJIyYeHHBIX pe3yIbTaToB. B TOM cirydae, Kor-
Ia npu noadope Haubosee 3¢pheKTUBHOrO pe3ynbTata 3Ta obpaTHast
addepeHTaLMA 3aKPEIUISET MOCeHee, Haubonee 3hPeKTUBHOE neti-
CTBME, OHA CTAHOBHUTCH «CaHKUMOHUpYIOUIeH addepeHTaUeit»
(IT. K. AHoxuH, 1935).

5. B moBeneHYECKOM cMBbIciie QYHKIIMOHATbHASI CHCTEMA HMEET PSiI
JOTOJIHMTENBbHLIX LIMPOKO Pa3sBETBICHHLIX allapaToB.

6. OYHKUMOHAJIBHBIE CUCTEMBI, HA OCHOBE KOTOPBIX CTPOUTCS TIpHU-
CIIOCOOUTENIbHASA AESATENBHOCTE HOBOPOXIEHHBIX XXMBOTHBIX K Xapak-
TEPHBIM VIS HUX 3KOJIOTMYeCKUM akTopaMm, obNafaloT BCEMHU YKa-
3aHHBIMU BBILIIEC YEPTAMHU U apXMTEKTYPHO OKa3bIBaIOTCS CO3PEBIIMMU
TOYHO K MOMEHTY poxaeHUsi. M3 atoro cienyer, 410 ofsedunerue uac-
meii QYHKUUOHANBHOU cucmeMmbl (NPUHUURA KOHCOAUOAyUU) 00ANCHO cmamb
DYHKUUOHANBHO NOAHOUEHHBIM HA KAKOM-MO CPOKe pa3sumus nioda eue
do mMomernma poxcoeHus.

YuuteIBast Bce CQOPMYTUPOBAHHbBIE BbILIE CBOHCTBA (PYHKLIMOHAb-
HOU CUCTEMBI M 3Hasi, YTO OHHM CTAHOBATCSI COBEPIIEHHO MOJHOLIEH-
HbIMU K MOMEHTY DOXIEHHs, Mbl HEU30E€XHO JOJIKHBI OBUIH MOCTa-
BUTBH Tepea COOOM BOIPOC: ¢ NOMOWbLIO KAKUX MeXAHU3MO8 U HA OCHO8e
KaKux npoyecco8 MHO2OMUCACHHbIE U PA3AUYHbIE HO CAONCHOCTU KOMNO-
HeHmbl QYHKL{UOHANBHOU CUCMEMbl, HacmOo Aexcauiue 8 omoaleHuu opye
om dpyea, Mo2ym YCneutHo 00se0uHAMbCA MOMHO K MOMEHMY PONCOCHUSA ?

Pa3bopy ¥ xapakTepUCTHKe KOHKPETHBIX IMOPUOre HETUUECKUX ME~
XaHU3MOB Y OyIyT MOCBSIIEHD MOCAEOYIOUIUE Pa3aCbl.



TFETEPOXPOHHUA POCTA, ®PYHKIIMOHAJIbBHAA CHUCTEMA
N CUCTEMOTI'EHE3

W3 npeapiayiiero U3oXeHus SICHO, 4TO KaTErOpHYecKUM (HaKTo-
poM, obecrieqHBalOIMM BEDKHBaHINE HOBOPOXICHHOTO, IBNSIETCS Tpe-
00BaHHE MOMHOLEHHOCTH XH3HEHHO BAXHBIX (PYHKIIHOHATBHBIX CHC-
TEM HOBOPOXIICHHOTO K MOMEHTY poXaeHHs. Kaxmas U3 HUX JOJDKHA
HeTNIpeMEHHO BKJII0YaTh B ce0A yXKe CO3PEBIIHE K MOMEHTY POXICHUS
CJIEAYIOLYEe 3BEHDbS: a) crieM(UIeCcKUe pelleNITOpHBIE arraparsl, Boc-
MIPUHAMAIOLINE BO3ACHCTBUS 3KOJOTHYECKHX (aKTOpoB; 0) IpPOBOA-
HUKOBBIE aInapaThbl, 10CTaBJsoLIMe MepudepuyecKyo nHbopMaluo
K LIEHTPaJbHOM HEPBHON CHCTEME; B) LIEHTPAJIbHbIE MEXHEHPOHAIE-
Hble (CMHANTUYECKHME) COOTHOUIEHHS, OMNpEIesIoluine Hanboiee oT-
BETCTBEHHBIN Y4aCTOK MHTErPUPOBAHUSI IMOJIHOLEHHOTO aKTa; ) CO-
BOKYTIHOCTh TtepUdepHiecKX pabouyux amnmapaToB ¢ HX HEPBHBIMU
OKOHYaHMAMM (OpraHHbBIE CHHAIICHI), [TO3BOJIIOIIAsS TTONYIYHUTh pabo-
YUt 3¢hPeKT CUCTEMBI; 1) COBOKYNMHOCTE ad¢epeHTHRIX allliapaToB, B
cyMMe oO0ecrieuMBapIIMX oO6paTHY0O adbdepeHTAUUIO O CTe-
MEHU YCMEUIHOCTH JaHHOTO XU3HEHHO BAXXHOTO MPUCIIOCOOUTEIIBHO-
ro OeMCTBUSA HOBODOXKIEHHOTO, T.€., HHa4Ye roBopsi, HH(GOPMAIIHUIO O
BCEX ITapaMeTpax MOJYyYeHHOTO pe3yibTaTa.

Buonornyeckas 0co6eHHOCTh SIMOPHOTEHE3a COCTOUT HMEHHO B TOM,
4YTO MaNleHLIU HepeKT co3peBaHUA QYHKUMOHATBHON CUCTEMBI B OfI-
HOM M3 €€ MHOTOYMCJIEHHBIX U DPa3IMYHO JIOKATM30BAaHHBIX 3BEHHEB
HEMEIUICHHO CKAa3bIBaeTcsd B AeEeKTaX KOHEYHOTO MOAe3HOro 3 peK-
Ta, T. €. IPUCIIOCOOJIEHHSA, U BBOJUT B IefICTBUE 3aKOH €CTECTBEHHOIO
0T00pa, KOTOPHIA U YCTPAHSAET NAaHHYI0 HETIOJHOLIEHHYIO OCODb.

Mory4yumM CpencTBOM 3BOIOLIAM, Oarogapss KOTOPOMY YCTaHABIH-
BaIOTCSI TAPMOHWYECKHE COOTHOILEHHUS MEXTY BCEMH MHOTOUMCICHHDI-
MU U PaIMYHBIMH MO CIOXHOCTHU KOMITIOHEHTaMH (PYHKIIMOHANIBHOM
CHCTEMbI HOBOPOXIEHHOTO XHMBOTHOIO, ABISETCS T€TEPOXPOHHUSA
B 3aKJIaIKaxX ¥ TeMITax pa3BUTUS PATHYHEIX CTPYKTYPHBIX 0Opa30oBaHU
3aponbilia. ['eTepoXpoHUS SABJISAETCS CHELUANTbHOM 3aKOHOMEPHOCTHIO,
COCTOSsIIIIEHt B HEPABHOMEPHOM pa3BePThIBAHUM HACHEICTBEHHON HH-
¢opmanmu. braronapst 3Toi HacaeACTBEHHO 3aKpeIUIEHHOH 0COBEHHO-
CTH CO3peBaHud obecrneunBaeTcsi OCHOBHOE TpeGOBaHWE BbDKWBAaHUSA
HOBOPOXIEHHOTO — 2apMOHUYECKOE COOMHOWEHUEe CMPYKmMYpbl U (DyHK-
YUU OQHHOZ0 HOBODONCOCHHO20 OP2AHUBMA C BHE3ANHO B03HUKAIOUWUM 603~
Jelicmauem Ha Heeo IKOA0SUHECKUX (PAKMOPOS.

TakuM 06Gpa3oM, TeTePOXPOHHUS B Pa3BUTHU CTPYKTYp 3apOnbIlua
SABJISETCS OAHWUM M3 MOILUHBIX CPENCTB B OCYLUECTBIEHUHN €IUHOTO 3a-
KOHAa 3KTOT€HETHYECKOIO0 Pa3BUTHS, KaK ero MOHHMaJIM BEJIUKHI
ecrecTBoucnbITaTeNb A. H. CeBepiioB u ero wikona (b. C. MaTsees, 1929;
C.B.Emenbanos, 1963; KpxbixaHosckuit, boromo6ckuii, B.B.by-
HaK # ap.). ['eTepoXpOHHOCTH B SMOPHOHAIBHOM Pa3BUTHHU OTAEIBLHBIX
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CTPYKTYp 3apOibillia CIYXXWUT OCHOBHOM 3amaye 3BOJIOLUM — Hadene-
HUIO HOBODONCOEHHO20 NOAHOUEHHBIMU U HCUHEHHO BANCHHIMU DYHKLUO-
HAAbHbIMU cUCMeMamMU.

Takoit u36UpaTeNbHbIiI U TETEPOXPOHHBIN POCT CTPYKTYD 3apOnbI-
1Ia He CBSI3aH C paBHOMEPHBIM CO3peBaHMEM OpraHa Kak LeJIoro, Ha-
MpUMep MO3Tra, TaK KaK MOXET KacaTbCs JIKIUb HECKOJIBKHUX €ro Kie-
TOUYHBIX 3JIEMEHTOB U NPOBOISIILUKMX CTPYKTYDP, YYACTBYIOLIUX, OQHAKO,
B ODLIMPHBIX LIEHTPAJIBHO-NIEPUPEPUUECKUX GYHKUNOHAIBHEIX 00be-
JUHEHUSIX 32 MpeiejlaMu JaHHOTro opraHa. M3 aroro cinenyer, 4to mno-
HSITHE «OPraHOTEHEe3», [TOKA ellle 3aHUMalollIee OCHOBHOE MECTO B T€O-
PUHM 3BOJIIOIIMOHHOK MOP(QOJIOTMU, HE MOXET OOBSICHUTL HaM CHUC-
TEMHBII XapakTep MOpPGHOTeHEeTHYECKUX MPOLIECCOB 3apOALIILIEBOTO
pa3BuTHs. [IOHATHE «OpPraHOreHEe3» HE MOXET OXBAaTUTh TAKXKE BCE TO
MHOroo0pa3ue n30¥parejbHEBIX CBSI3€il, KOTOpbIe 00Pa3ylOTCs MEXIY
pa3IMYHBIMHM OPFaHaMHM M TKaHSAMH B IIPOLIECCE CO3PEBAHMS (DYHKUHO-
H&JILHOW CHMCTEMBI KaK LIEJIOTO.

Bce 310 BMecTe B3siTOe 3acTaBWIO Hac elile B 1937 r. BBECTH HOBOE
TIOHATHE — CUCTEMOTE H € 3, KOTOpoe Hauboiee MOTHO OXBAaThIBA-
€T Y XapaKTepU3YeT OIIMCAHHBIE BbIIIE 3aKOHOMEPHOCTH SMOPUOHANb-
Horo co3pesanus dyHxkuwii (I1. K. AHoxun, 1937, 1947, 1948, 1949,
1954, 1955, 1956, 1958).

Hrtak, cucteMoreHe3 — 3TO M30UPATENbHOE U YCKOPEHHOE IO TEM-
1aM pa3BUTHE B SMOPHUOTEHE3E Pa3HOOOPAa3HbIX M0 KAYECTBY U JIOKATU3a-
MU CTPYKTYPHBIX 00pa30BaHUii, KOTOPbIE, KOHCONIMIUPYSCH B LIEIOM,
MHTETPHPYIOT NOJHOLIEHHYIO (PYHKITUOHATHHYIO CUCTEMY, O0ECIIeYHBalO-
LI[YIO HOBOPOXIEHHOMY BbDKMBaHHe. Takoe H30UpatenbHOe OObeIHHE-
HHe pa3HOPOMHBIX CTPYKTYP OpraHU3Ma B QYHKIIMOHABHYIO CUCTEMY,
B CBOIO 04epedb, CTAHOBUTCS BO3MOXHBIM TOJIBKO HA OCHOBE TeTepo-
XPOHUHM B 3aKJIaKax Y TeMIAaX pa3BUTHS U B MOMEHTaxX KOHCOMHUIALIUM
3THUX CTPYKTYD Ha TIPOTSDKEHUHM BCEro SMOPHOHAIBLHOTO Pa3BUTHS.

OmnHoM 13 OCHOBHBIX 3aKOHOMEPHOCTEH XU3HM OPTaHU3Ma SBJIACT-
Csl HETIpEPHIBHOE Pa3BUTHE, MO3TAITHOE BKITIIOUEHHE M CMEHA eT0 (PYHK-
LIMOHAJIBHBIX CUCTEM, ODECIIEUMBAIOIINX eMY aIeKBATHOE MPUCITOCOO-
JIeHWE Ha pa3/MYHBIX 3Tanax e€ro MoCTHATAJBHOHN XU3HU. B cBA3M ¢
S5TUM TETEPOXPOHHBIE NMPOLECCH! CTPYKTYPHOIO pa3BUTUS HAaMU TOI-
pa3nensoTcs Ha OBE OCHOBHBIE KATETOPUM: a) BHYTPUCHUCTEMHAs re-
TEPOXPOHUs; 6) MEXCUCTEMHasi TeTEPOXPOHHUS.

IlepBass ¢opMa IreTepOXPOHHOIO Pa3BUTHS MpPENCTABISET COOOM
HEOTHOBPEMEHHYIO 3aKJIalIKy ¥ Pa3IUNYHbie TEMIIbI CO3PEBaHUS OTAEb-
HBIX (OparMeHTOB OOHOM M TOH Xe (PyHKLIMOHANbHONW CHCTEMBI. DTa
TeTepOXPOHHOCTL OIPENEJISeTCS TIaBHBIM 00pa3oM pa3jIMyHOI cTerne-
HbIO CJIOXHOCTH CTPOEHUS OTASIbHBIX (hparMeHTOB PYHKUINOHAIBHOM
CUCTEMBI.

Btopas ¢opMa reTepoXpOHNH OTHOCUTCS K 3aKJIafiKe U TEMIIaM pa3-
BUTHS TaKMX CTPYKTYDHBIX ODpa30oBaHMIl, KOTOpbIe BynyT HeoOX0mu-
MBI OPTaHKU3MY B Pa3IMYHBIE NIEPHUOIBI €T0 TOCTHATAIHLHOTO PAa3BUTHS.

123



EctectBEHHO, YTO MeEXIy NEpBO# M BTOpOil GOpMOi reTepoXpoH-
HOTO pPa3sBUTUS HUMEIOTCS MEPEKPBITHS U B3aUMONEUCTBHS, ONHAKO
BbLAEJIEHHE UX B OTACJIbHBEIE (POPMBI OGECIIEUNBAET NTPABUILHYIO IEP-
CIIEKTUBY B MCCJIEIOBAHUAX 3aKOHOMEPHOCTEM T€TEPOXPOHHOTO pOCTa
pa3iUyHBIX CTPYKTYp OpraHu3Ma.

CucreMoreHe3 Kak o0llas 3aKOHOMEPHOCTb pa3BUTHsI OCOOEHHO
YeTKO BBISIBJISIETCSI HA CTRANHU 3MOPUOHAITBHOTO Pa3BUTHS, TOCKOJIBbKY
31ech Ha KOPOTKOM OTPE3Ke BPEMEHU MPOUCXOAUT KaK Obl KOHIAEHCU-
POBAaHHOE TeTEPOXPOHHOE CO3pEeBaHME MHOIMX XMU3HEHHO BaXKHBIX
GYHKUHHN opraHn3Ma. SBIgsACh CleICTBUEM IIUTENBRHOTO (DUIOTeHe-
TUUYECKOTO Pa3sBUTUS W 3aKpeIUIEHUs] HAC/IeACTBEHHOCThIO Haunbosee
TIPOrpeCcCUBHBIX (POPM NPHUCITOCODIEHUS, CUCTEMOTEHE3 BMECTE C TEM
MMO3BOJISIET HAM MMOHSTH 3aKOHOMEPHOCTH NpeoOpa3oBaHMs OPraHoOB U
CTPYKTYp OpraHM3Ma Ha BCEM MPOTSKEHUH 3BOMIOLMHU. DTUM OIpaB-
AbIBaeTcsl O0beIMHEHUE HA OCHOBE YKa3aHHOW KOHUEMUMM UCCIIEeno-
BaTEIbCKMX UHTEPECOB OHOJIOrOB, MOPQOJIOrOB U (PHU3UOJIOTOB.

XMMHNYECKHME IIPEAIIOCBLUIKHN B CO3PEBAHHUH
OYHKIIMOHAJIBHBIX CUCTEM MO3TA

Kak apxurtexTypHOE (pHU3MONOrHYecKoe 0opa3oBaHue GyHKIIMOHAb-
Hasl CUCTEMa B LIEJIOM, KaK Mbl BUACIH, BKIIOUAET B cebsi OrPOMHOE
MHOT000pa3sye OTACIbHBIX KOMIIOHEHTOB, OT/IMYAIOLUMXCS APYT OT ApYyTa
MO CIOXHOCTH CTPOEHMSI, TKAHEBOI MPUHAIEXKHOCTA M XMMHUYECKOH
cnelmduxe. UMeHHo 3To cBoeoOpa3ue U yaeabHLIH BeC KOMIIOHEHTOB
GYHKLUMOHATBHOM CUCTEMBI M COCTABJISIIOT OCHOBY IUISl €€ HEPaBHOMED-
HOI'O CO3pEBaHUS B pa3Hble NMepHONbl 3MOpuoreHesa. Paznnmyusa KoM-
ITOHEHTOB IO CJIOXKHOCTH U HApsAMy C 3TUM HeU30exHoe 00sa3aTeNIbHOE
OJHOBPEMEHHOE BCTYIUIEHHE MX B AEWCTBHE B MOMEHT POXIEHHA B
dopMe NOIHOIIEHHONW KOHCONMANPOBAHHON (DYHKUIMOHAIBHOM CUCTE-
MBI TIPENCTaBIAIOT cOOOW KaTeropuieckuii akxTop, KOTOpHIA B IpoO-
LiecCe 3BOJIOLMM TPUBENT K U30HMpaTeNIbHOM 3aKJalKe U YCKOPDEHHOMY
POCTY OTHENBHBIX CTPYKTYP. DTH 0COOEHHOCTH 3aKIAIKU U TEMITOB pOCTa
OIpENEIIAIOT BHYTPUCUCTEMHYIO U MEXCHUCTEMHYIO TETEPOXPOHUIO.

OI1Hako, KaK ToKa3blBalOT MPSAMbIE 3KCIMEPUMEHTH, CTPYKTY P-
H a 51 FETePOXPOHHS, MOATOTOBJAOIAs HOPMUPOBaHUE QYHKLIUOHAIb-
HBIX CUCTEM OpraHM3Ma, He sBjsieTcsl GAaKTUYECKH HadyaJlOM TeTEpO-
XPOHHOTO Pa3BUTHSI KOMIIOHEHTOB (PYHKIIMOHAIBHON! CUCTEMBL.

El, xaK TIpaBWJIO, MpedllecTBYIOT GUOXMMHUECKOE YCKOPEHHUE U
OuoxuMHnueckoe HOPMHUPOBAHME Pa3NMYHBIX MPECTPYKTYPHBIX 00Opa-
30BaHUI. ITOT PaKT ¢ 0OCOGEHHOM OTUYETIUBOCTBIO MOXHO ITPOJEMOH-
CTpUPOBATh Ha CO3PEBAaHUU CUHANTHUYECKUX O0OPa3oBaHUH C XOpOUIO
U3BECTHBIMH (PU3MOJIOTUYECKUMU CBOUCTBAMHU.

B OoTnenbHBIX CTy4yasix Mbl MOXeM 31eCh TOJMETUTh TEMOHCTPATHB-
HYIO IMCCOLIMalLMI0 BO BPEMEHH TEX OCOOEHHOCTEH CMHANTHUYECKOIO
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MPOBENECHHUS U CUHANTUYECKOM YYBCTBUTEIBHOCTH, KOTOPbIE ¥ B3pOC-
JIOTO yXe SIBIISIIOTCS] Hepa3AeIUMbIMU ero cBoicTBamu. Hampumep, mo
OMNBITAM Ha B3POCJBIX >XXUBOTHBIX MBI MPUBBLIKIN AYMaTh, 4TO GaKT
MPOBENCHUS BO30YXIEHUS 4Yepe3 HEHPOMYCKYJSIpHBIN CHHAIIC MOTIe-
PEYHOIIONIOCATON MBILUILIBI K YYBCTBUTEIBHOCTh 3TOTO CHHAIICa K Kypa-
pe HEOTAETUMEBI IPYT OT IpYTa.

IpsaMele UccieoBaHHUS paHHUX CTAXUMM OHTOreHe3a, MpoBedeHHbIE
B Haulel j1a0opaTOpHM, NMOKa3bIBAIOT, OXHAKO, YTO MMEETCSl TaKas
CTaIusl CO3PEBAHUSA HEMPOMYCKYJISIPHOTO CHMHArca, Korna Bo30yxie-
HHUE CROOONHO MPOXOAUT YEPE3 HETO U XXKUBOTHOE JIETKO OCYIIECTBISIET
JIOKOMOTOPHBIE aKThl, OMHAKO OH €LUE HE SIBISICTCS 3PENbIM B IMOJIHOM
cMBICiie 3TOTO cioBa. Hanpumep, Kypape B 3TOi CTallM¥ OHTOreHETH-
YECKOTO pasBUTHS He NMPOU3BOIUT CBOETO MapaU3YIOLIEro AeHCTBUS
Y MIOTOMY aKCOJIOTJIb B 3TOM cTamuu (32 o XappuCOHY) MOXET CBO-
6onHO rutaBath B | % pacrTBOpe Kypape, NPOM3BOIS ILTaBaTelbHBIE
S-o6pasuble 1BUXeHUs. Ho TOT XKe caMbIif aKCONOT/Ib BCETO JTHILD Ye-
pe3 5 mHel HeMEUIEHHO M TOJIHOCTBIO Napalu3yeTcsl TEM Xe pacTBO-
poM kypape (T.T.Anekceesa, 1941).

Euie 60s1e€ IeMOHCTPaTUBHO 3Ta 3aKOHOMEPHOCTD BBISIBJIAETCS IIPH
JEWCTBUM Ha LEHTPATBHYIO HEPBHYIO CUCTEMY BElllECTB THUIA YCITOKO-
utenei. Tak, B MOCTHAaTaJILHOM OHTOTE€HE3€ KPOJWKAa MOXHO HaWTH
TaKyl CTaguIO CO3PEBaHUS KOPKOBO-NOJKOPKOBBIX COOTHOIUEHHM,
KOrJla B OTBET Ha pa3IpaX€HHe CeNATMLIHOTO HEPBA YX€ CO3PEIH CHU~
HaNTHYeCKHE YCJIOBHUA WISl GOPMUPOBaHUs OONEBOM MECHHXPOHMU3A~
LIUY KOPKOBOU 3J1EKTPUUYECKOI aKTMBHOCTH. ITO npuMepHo 10— 11-i
IEHb MTOCTHATAIBHOM XU3HU. OIHAKO UHBEKIIUS aMHUHa3UuHa, KOTOPOW
OOBIYHO OJOKUPYIOT 0O0NEBYIO0 aKTMBALIMIO KOPHl MO3ra y B3pOCJIOro
OpraHu3Ma, B JaHHOM MepHOoIe PA3BUTHs HEe TIPOU3BOIUT 3TOTrO GJ0-
KUPOBaHHUSA: NOC/IE UHBEKLIUKY aMUHAa3lHa 60JieBoe pa3gpaxeHHe, Tak
K€ KaK M paHblile, BBI3BIBAET NECUHXPOHHU3AIIMIO JIEKTPUYECKON aK-
THBHOCTH KOpH Mo3ra. Ho yepe3 5— 6 qHe#l UHBbEKLIMSE aMHHa3UHA B
TOW Xe TO3UPOBKE TIOJTHOCTBIO OJIOKHPYET O0JIEBYI0 aKTUBalIUIO KODBI
(d. Ata-Mypanosa, 1960).

W3 npuBeIeHHBIX TIPUMEPOB BUIHO, YTO B TIPOLIECCE OHTOTEHEe3a
VXK€ Ha MOJIEKYISIPHOM YDOBHE IPOMCXOIMT IeTepOXPOHHOE CO3pEeBa-
HHUE TeX XUMMUYECKMX KOHCTE/UISILMMA, KOTOpBIe HOJDKHBI MPUHATH Ha
cebs neiCTBHE Pa3TMYHBIX OIOKMPYIOLUMX HapMaKOJIOTHIECKUX CPENCTB.

O6paitaet Ha cebg BHUMaHMe TOT (akKT, YTo HaTypajdbHas ¢opMa
MIpOBeNeHNsT BO3GYKICHUH CO3peBAaeT BO BCEX CNydasX paHblle, 4eM
CO3PEeBAIOT XMMHUYECKME KOMIUIEKChl CMHANTUYECKON MPOTONIA3MBI,
CNMOCOOHBIE BOCIPUHUMATE JeMCTBUE TTOCTOPOHHUX (hapMaKoaoruye-
CKHX BEILIECTB. JTa CBOeOOpa3Has MOJIEKY/IsipHas TUCCOLIMALIUSA SIBIISA~
€TCSl OTHUM M3 JI0KA3aTeJIbCTB TOT0, YTO MPH Pa3BUTHH MPOBOISIIIMX
CBOMCTB CUHANTTMUECKMX O0Pa30BaHU TeTEPOXPOHHOCTh CTPYKTYP TPeI-
BapsieTcs elle 6osee TOHKOM reTepoXpoHUE B CO3TaHHU MOJEKYSIP-
HBIX TPYITIIHPOBOK.
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HEKOTOPBIE ITPUMEPBI TETEPOTEHHOI'O
CO3PEBAHHSI KOMIIOHEHTOB PA3JIM9YHBIX
POYHKIINOHAJIBHBIX CUCTEM

B Haiureit naGoparopuu O6bUIO MOIPOGHO M3YYEHO CO3pEBaHHE pas-
JIMYHBIX CUCTEM, 0OECTICYNBAIOIINX OCHOBHBIE XXU3HEHHO BaXKHbIE (DYHK-
LIMK HOBOPOXIEHHBIX. MeTonoM MophodH3HONIOrHYeCKMX KOPPEJSILUii
ObUTH M3y4YeHbl QYHKUMOHAJIBHBIE CHUCTEMBI, 00ECIIeYMBalOIUMeE Coca-
HHUE, ObIXaHWe, QYHKIHIO TOBUCaHHS, TPUEM IHUIOM Yy ITHUILI, CBS3b
TUTABaHKS ¥ XOXIEHHUS Y aKCOJIOTIS U T. 1. JUIsT BCeX 3TUX MCCIIeNOBaHUIA
ObUIM KCITIO/Ib30BaHbBl HOBOPOXIEHHBIE XKUBOTHBIE BCEX BHUAOB IO XM-
BBbIX ILIOIOB YeJIOBeKa BKIIOUHTENIbHO. MccnenoBaHue rmoka3ano, YTo BO
BCEX CITy4asix 00ecrnieyeHUs XKN3HEHHO BaXXHbBIX QYHKIIMI HOBOPOXICH-
HOTO COOTBETCTBYIOILMMH CTPYKTYpPaMH pedb HIAET BCEraa O rerepo-
XPOHHOM CO3pPEBaHMM Pa3IMYHBIX HEPBHEIX CTPYKTYp. CTPYKTYpHI, KO-
TOPbI€ B COBOKYTTHOCTH JOJDKHBI COCTABUTh K MOMEHTY POXIECHUS (hyHK-
LHHAOHANBHYIO CUCTEMY, BBINOJHAIOILUYIO XU3HEHHO BAKHOE Ha3Haye-
HMe, 3aKJIaNbIBAIOTCS M CO3PEBAIOT M3OMpATENbHO M YCKOpeHHO. Bce
5TH YacTHBIE CTPYKTYPHI BCTYIAIOT B CUHAIITUYECKHE KOHTAKThI APYT C
JPYTOM K 00pa3syioT B KOHIIE KOHLIOB BIOJIHE OYEPYEHHYIO (PYHKIIHO-
H@JIBHYIO CUCTEMY, CIOCODHYI0 0OecneYuTh XMBOTHOE MHHHUMYMOM
[IPUCIIOCOOUTENBHOrO NoNe3HOro 3 deKTa, HEOOXOOTUMOIO B 3KOIOTU-
YECKOM CHUTyallMM, XapaKTEpHOM A HJaHHOIO BUIA XWBOTHBIX.

Takum 00pa3oM, reTepoXpoOHHOE CO3peBaHUE CTPYKTYP B Ipoliecce
5MOpHOTreHe3a eCTh MOTy4dee CPEICTBO, ¢ MIOMOILBI0 KOTOPOTO HEONH-
HaKOBbI€ ITO CJIOXHOCTH KOMITOHEHTBI CUCTEMBI 3BOJIOLIMH <«IIOATOHS-
IOTCS» K OMHOBPEMEHHOMY BCTYIUICHUIO B QYHKIHMIO B MacLlITabax rap-
MOHMYECKHM KOHCOIUAUPOBAHHON QYHKUMOHANBHOW CUCTEMBL.

NUMeHHO Onarogapst 3TOH 3aKOHOMEPHOCTH LIEHTPAJIbHEIE COOTHO-
LUCHUS MEXIY KJIeTKAMU snep TPOMHUYHOTO U IMLIEBOrO HEPBOB, SIB-
JIsIsich HauboJiee TOHKMMH Y BaXXHBIMHU B Mpeenax GyHKIIMOHAIbHON
CHCTEMBI COCaHMsI, 3aKJIaAbIBAIOTCA YXe B CTAAUH He3aKpPbITO HEPB-
Hoil Tpy6xH (Tilney, 1938; T.H.benosa, 1965).

OnHako 3Ta reTepoOXpOHHOCTH Pa3BUTHUS He OrpaHUYMBAETCH 3a-
KJIaIKOM LIEIBIX SOep YEPEITHO-MO3TOBBIX HEPBOB. ECM MOCMOTPETh Ha
3TOT Mpoliecc 6ojee BHUMATENbHO, TO MOXHO OOHApPYXHTb IMOYTH
OeckoHeyHOe pa3sHooOpa3mne CTanuil CO3peBaHMS Y OTAC/IBHBIX 3JIEMEH-
TOB 3TUX HEPBOB. OMHAKO BCe 3TO pa3HOOOGpa3ue NMOJYMHEHO OLHOMY
YHUBEPCATBHOMY TpeOOBAHUIO 3BOJIIOLUN — CHOPMUPOBAMY HCUIHEHHO
B8AXNCHBIE (DYHKUUOHANbHbIE CUCMEMbI K MOMEHMY POXCOEHUA U meM ca-
MbiM 0becneyums GbIHCUBAHUE Hoeopomcdeunoeo.

Hanpumep, nHLIEBOM HepB, paccMaTpUBAaeMbIi ¢ aHATOMUYECKOIA
TOYKH 3peHHUs, TIpeACTaBAseT coboii oTaenprHOe 00pa3oBaHUE, OOHAKO
B OMNpEAEJICHHON CcTaaiuM 3MOpHOTeHe3a MBI BCTpEYaeM BHYTPH HETO
Ype3BbIYaliHY10 HEPABHOMEPHOCTD B CTEITEHSIX CO3PEBAHMUSA OTACTBHBIX
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BOJIOKOH, COCTaBJISIIOIIMX 2TOT CTBOJI. BoJIoKHA, UIylIHE K cOCaTENb-
Hoit MmbiLe (orbicularis oris), obecneynBalolieit HauoGoIee OTBETCTBEH-
HBII MOMEHT COCaHMsl — BaKyyM, OKa3bIBAKOTCS yXe MHEIMHU3NPO-
BaHHLIMH M OOpa30BaBIIMMM CHHANTHYECKYIO CBSI3b C MBILIEYHBIMH
BOJIOKHAaMM COCaTeJIbHOM MBILIULI. B TO Xe BpeMsi HM OOHa Apyrasi
MBILILA JIULIA HE UMEET CTOJIb XOPOLIO 0(GOPMIEHHBIX BOJIOKOH M CH-~
HanTtuyeckux obpaszopauuit (M. . BaitHinreitH, 1949).

Ecnu MBI Teneps o6paTUMCS K SIAPY JTHLIEBOTO HEPBA B MIPOLOJITO-
BaTOM MO3re, TO MOXEM YBHIETb, YTO U 3/IeCh pa3Hble KJIETOYHBIE
TPYNMBI CO3peBaloT U AUPDEPEHUMPYIOTCS € Pa3IMYHON CTEMECHBIO
ckopocTd. B T0 BpeMst Kak ppakuiuH siipa THLIEBOTO HEPBA, UMEIOLLIHE
OTHOIIIEHWE K (PYHKIIMOHANBHON CHCTEME COCAaHHUS, YK€ TIOJHOCThIO
Inddepe HUMPOBAIUCH, TO YACTH AApa JTUIIEBOrO HEPBA, KOTOPLIE AAIOT
Hayano TOOHBIM BETBSIM JIMLIEBOTO HEPBA, €1IIE TOMbKO HAYUHAIOT AU~
¢epeHLIHPOBATECA

HTaK, Mbl BUINM, 4YTO YK€ B IIpe/ieiax OMHOIO U TOTO XXe HepBa U ero
LIEHTpa MIET XOpOIIO 3aMeTHOE YCKOPEHHOE CO3peBaHHe (PparMeHTOB,
BXOISIIIIMX B XM3HEHHO BAXHYI0 (QYHKIMOHATLHYIO CUCTEMY COCaHMS.
HecoMmHeHHO, Takas xe auddepeHLManms MIMeeT MECTO BO BCEX OCTalIb-
HBIX 4acTsIX QYHKLMOHATLHONW CUCTEMBI COCaHUS, OCOOEHHO B €€ LIEHT-
paNbHOM MHTEIPaliMM ¢ M30MPATeIbHBIM M YCKOPEHHBIM CO3peBaHHEM
MMEHHO €€ KOMIIOHEHTOB, OCOOEHHO CHHAINTTHYECKMX 00pa3oBaHUH.

CoBeplLLUEHHO TakKasl X€ 3aKOHOMEPHOCTh UMEET MECTO U B Cliy4yae
CO3pEeBaHHUS peaklMM MOBUCAHMS, 0OHAPYXUBAIOUIEHCA yXXe Ha V Me-
csle SMOPUOHATBLHOTO Pa3sBUTHUS U TECHO CBSI3aHHOM ¢ ¢OpMHpPOBa-
HHUEM TaK Ha3bIBAEMOTO XBaTaTeNbHOro pediiekca. Mopdonornueckas
OCHOBa 3To¥ (DYHKLIMOHAJIBHON CUCTEMBI ObLIA MOAPOOHA M3ydeHa B
Haiuei naboparopuu K. B. yneitkunoit (1953). Ero 66U10 mokasaHo,
YTO U3 BCEX HEPBOB PYKM IpeXIe BCEro W MOJIHEe BCEro CO3pPEBalOT
HepBBI, 00ECTIEUHBAIOIIME COKPallleHHe MBILILIBI CrHbaTeNNell Majibles.
B Toii craguM, Korna HepB crubarteneit yxe muddepeHIIMpOBaH, OC-
TanbHble HEPBBI, HAIIPUMED MEXKOCTHBIM, HE UMEIOT ellle TaKoH cTe-
neHu JuddepeHLIHaluy.

B Haiue nabopaTopuu ObLTH MOAPOOGHO UCCIENOBAHbBI C (PYHKLIMO-
HaJIbHOM YU MOpGOoJIOrMYeckKoi CTOPOHBI pa3iMyHble GpparMeHThl 3TOM
(OYHKUMOHANBHOU CUCTEMBI, KOTOpasl MPU3BaHa yAEpPXUBAThb TEJNO B
BUCSIYEM NOJIOXEHUU. HanpuMep, KJIeTKH MepeaqHUX poroB BOCBMOTO
CErMeHTa CIIMHHOIO MO3ra, MHHEPBUPYIOLIUE CTHOaHUE NaNbLEB PYKH,
OKa3bIBaIOTCSI COBEpLICHHO AHpdepeHIMPOBAaHHBIMU YXe Ha VI Mme-
csle 6epeMeHHOCTH, B TO BPEMS KaK KJIETKH IMSTOrO CErMeHTa lieit-
HOI 00JIaCTU CIIMHHOrO MO3ra 0OKa3biBalTCA elle HeauddepeHUUpo-
BaHHBIMH. 31eCh HabmonaeTcs ABHbII H30HUpaTeIbHEIA 1 YCKOPEHHBIH
POCT MOTOPDHBIX KJIETOK, UMEIOILUHX TMPSMOE OTHOIIIEHHWE K MBILILAM
rJyboKoro crubaresisi, T.€. K XBaTaTeJIbHOMY pedieKcy.

HMHTepeCHO OTMETUTD, YTO 3TOT IeTEPOXPOHHEBIA POCT UOET BOMpE-
KH (1) 3aKOHY NPOKCUMO-AUCTAIBHOTO Pa3BUTHUS, TTO KOTOPOMY JIOJXK-
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Hbl OBLIM OBl CO3pETH IpeXAe BCErO MOTOPHBIE KJIETKM IISITOTO Cer-
MEHTA.

Ecnu 3t Mopdosorudeckre UCCIeNOBaHUSA TMPOU3BECTH ele 60-
Jiee LWHUPOKO C BKIIIOYEHHEM M HUCXOASLETO KOHTPOJIS UISL MOTOPHBIX
HEHPOHOB BOCBMOTO CEIMEHTa, TO MOXHO 3aMETHTb, YTO U3 CTBOJIA
MO3Ta ONycKaeTcs MPOBOMAILUMIM My4OK, BOJIOKHA KOTOPOTO pacIpoCT-
PaHSIOTCS TOJIBKO HAa BOCHBMOM CETMEHTE, T.€. UMEHHO TaM, IIe UMe-
IOTCSI MOTOPHbBIE KJIETKM, HHHEPBUPYIOLIKE MBILILBI TTYOOKOIro Cr-
0aTenst. DTOT MyYOK Ha JaHHOM NEPHOAE Pa3BUTHS SIBISIETCS €I U H-
CTBEHHBIM Ha CeTMEHTax CIIMHHOIO MO3ra, 4 ITOTOMY OH OBbLI Ha3-
BaH Hamu nepBHyHBIM ITyuykoM (K. B. Ilyneiikuna, 1958). Ero ycko-
PEHHBIN POCT €CTh NMPSIMOE YKa3aHUE Ha HM30MpaTelbHOE CO3pEBaHHE
TOH (PYHKUMOHATBLHOM CUCTEMBI, KOTOPAs YXe B TIEpPBble MUHYTEI ITOCJIE
POXIEHHA HallIMX JAJIEKUX TPelKOB, 00€3bsSTHOMOMOOHBIX CYLIECTB, KaK
U VY COBPEMEHHOI 00€3bsIHBI, NOMKHA OBbITh TOTOBA K BBIMIOJHEHHUIO
BeCbMa OTBETCTBEHHON (DYHKIIMM — yOEepXUBAHHIO BLEIHUBIIETocs B
LIEPCTh HOBOPOXIEHHOIO Ha TEJIE MATEPH.

Halmonenns Hag coBpeMEHHBIMHU 00€3bsiHAMHU TOKa3biBaIOT, YTO
3Ta OTBETCTBEHHAas (YHKIIUS yIepXaHUsT HOBOPOXIEHHOTO Ha Teje
MaTepy ABJIACTCH XU3HEHHO BaXHOU QYHKIMEH B 0COGEHHBIX 3KOIO-
TMYECKUX YCIIOBUSX ODE3bsH.

TToxanyit, HaubGonee AEMOHCTPATUBHBIMHU MTPUMEPaMH U30UpaTENTb-
HOI'O ¥ YCKOPEHHOTO CO3PEBAHMS CTPYKTYP [UISI XKM3HEHHO BAXKHBIX (PYHK-
LIMOHATBHBIX CUCTEM, HEOOXOMMMBIX ISl BLDKMBAHHUSI HOBOPOXIEHHO-
r0, MOTYT CIIYXHTb 3MOPUOHAIBHOE U MOCTHATAIBHOE CO3PEBaHUE ITTULL.
B TeueHue 12 1eT MBI U3y4Yany noseaeHUe SMOPUOHOB U HOBOPOXICH-
HBIX NTeHUoB rpada (J.A. MunsaruH, 1951). OTi XUBOTHBIE TalOT UC-
KJIIOYHUTETLHO TEMOHCTPATUBHEIH MPHUMEp U30MPATESIbHOTO U YCKOPEH-
HOTO CO3peBAHMA TeX HEPBHBIX CTPYKTYP, KOTODPBIE HOJDKHBI obecrie-
YUTH TIEPBOOYEPEIHBIE, TIPUCIIOCOOUTEbHBIE PEAKIIMM MTEHLIA, TOYHO
COOTBETCTBYIOIHE €TI0 IKOJIOrMYECKUM (HaKTOpaM.

MOXHO HalOMHHUTb, HANIpUMED, YTO TOJIBKO YTO BBLTYTIMBILIHECS
MITEHLIBl Tpaya HeMEUIEHHO OTBEYaloT PACKPBITUEM KIIIOBA Ha 3BYK
«Kap-p-~p» 4 Ha IBMXeHHe Bo3nyxa. O6a 3TU pa3gpaxuTesi SBIsSI0TCA
00s13aTeNbHBIMY CTUMYJIaMU 1S NTpUEMa TIUILUY B HATYPAIbHBIX YCIO-
BUSIX XKM3HU rpaya. AHaJIU3 criocoOHOCTEN CITyXOBOTO arapara TOJIbKO
YTO BBUIYIIMBILETOCS Tpaya MOKAa3bIBaeT, YTO K MOMEHTY BbLIYTUIEHHUS
B 9TOM armnapare COBEPLUEHHO CO3peSM TULIb TOJIBKO T€ PELIENTOPHEIE
3JIEMEHTBI, KOTOPBIE CITIOCOOHEBI BOCIIPHHHUMATD BCE COCTABMSIONINE Ya-
CTHU 3BYKa «Kap-p-p». AHAIU3 ¢ MOMOLIbIO YUCTHIX TOHOB MOKA3aJl, YTO
BCE OCTaJIbHBIE PELIENTOPHBIE 0Opa3oBaHUS K MOMEHTY BBUIYTUIEHHMSA
OKa3bIBaIOTCA HECO3PEBIIMMM WIH HEe YCTAHOBUBLIMMU CHUHATTHYC-
CKHMX KOHTaKTOB ¢ GYHKUMOHANbHOW CHUCTEMON NpueMa MUILU
(A1.A.Munsarus, 1954). B 3ToM ¢akTe Heab3sk He BUACTh YPE3BBIYAHHO
JEMOHCTPAaTUBHOTO 10KAa3aTeJIbCTBa U30MpaTEIbHOTO CO3pEBAHUS pe-
LIENITOPHBIX ariapaToB M MX CHHANTHYECKUX CBS3EH B LIEHTPAJIbHOHN
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HEPBHOH CUCTEME B TOYHOM COOTBETCTBUH C SKOJIOTHYCCKHUMHU GaKTO-
paMM IaHHOTO BUIA XWBOTHDIX.

B uensx 6osee rimyGoKoro H3ydeHus] M MOHMMAHUSI 3TOH 3aKOHO-
MEPHOCTH MBI COTIOCTaBIUTH TNTOBeIeHHUE HOBOPOXICHHBIX IITEHLIOB I'paya
C MOBEIeHMEM HOBOPOXIEHHBIX NTEHLIOB IPYTMX ITUL, HallpUMep
XUBYIIMX B gyrute Muscicapa Hypoleuca.

Kak MOXHO GbUIO BUIETH, B JAHHBIX YCIOBUAX aKTUBHBIM CTUMYJIOM
0KAa3aJI0Ch 3aTEMHEHHE OyTUIa, HEU30EeXHO HAcTyIalulee, KOrna Marh,
MpWIETAIOIIas C KOPMOM, 3aKpLIBAcT COOOM €IMHCTBEHHOE OTBEPCTHUE,
yepe3 KOTOPOe MOCTYIa CBET. SICHO, YTO K MOMEHTY BBUTYTUICHUS 9TUX
MTEHLIOB B IICHTPAIBHOK HEPBHOM CUCTEME TOJDKHBI U30MPATENBHO CO-
3peTh Te CMHANTHYECKHE OpPraHM3aLlMK, KOTOphle 00eCIeYUBaOT BOC-
TIpUSITUE TIEPEMEHBI OCBELLIEHUS M HAMpaBIsAIOT BO3OyXIeHHE Ha 3¢-
(hbeKTOpHBIE ITYTH, (POPMUDYIOLIME PACKPHITHE KITIOBA.

CornocTaBisisi Bce IpUBEIEHHbBIE BbIlle QakThl, MBI MOXeM chop-
MYJINPOBaTh YHHBEPCAIbHOE IIPABWIO, IO KOTOPOMY B IIpolecce aM0-
pHOTreHe3a MOATOTOBIAIOTCS BCE XU3HEHHO BaXHbie (PYHKIIHMOHAIb-
HblE CHUCTEMBl HOBOPOXIEHHOIO OpPraHM3Ma, T.e€. BPOXIEHHbIE Nesi-
TEJILHOCTH.

DTO TIPABWIO COCTOMT B CJICAYIOLLUEM: HA (POHe CO3PeGaHUsA pa3nuy-
HbIX CMPYKMYp 0pe2aHU3Ma 6 npouecce IMOPUOHANbHOZ0 PA36UMUS HAYU-
HAIOM 6bi0eAAMBCA CEOUM YCKOPEHHbIM pocmoM U Juddepenyualueid me
cmpyKmypbl, Komopble obecne¥ueaom 20mogHoCms HOBOPOXCOEHHO20 OaH-
HO20 8UOG HCUBOMHBIX K BbINHCUBAHUIO 8 CRelUUYeCcKUX 0as He2o YCA08U-
AX Cyuiecmesosans. ITo YCKOPEHUE MOXeT ObITh HACTOJBKO AEMOHCT-
paTUBHBIM (HallpMMEP, B CJTy4yae XBaTaTeJIbHOTO pediekca), 4To BooOlLe
CO3pEBLIMMH OKa3bIBaIOTCH TOJBKO CTPYKTYDbI, NpUHAaMIeXalllHe
TepBooYepeAHOM GYHKUMOHATLHOM CUCTEME, B TO BpeMs KaK cocell-
HHME C HUMM CTPYKTYDHI OKa3bIBAlOTCS ellle HeauddepeHIMpOBaHHBI-
MU, 2 4aCTO JaXe HeCO3PEBIUMMH. YIUBUTETLHON TeMOHCTpAIIUEH 3TOro
MpaBWia SIBJISIETCS 3MODUOHAILHOE pa3BUTHE CYMYATBHIX XUBOTHBIX
(Opossum).

Takum o6Gpa3oM, B Ipoliecce 3MOpHUOTeHe3a OpraH He CO3peBaeT
OIHOBPEMEHHO M PaBHOMEPHO KaK 11€JI0€ BO BCEX CBOMX YaCTAX, UMEIO-
KX QYHKIIMOHAJIBHOE 3Ha4YeHWe, KakK, HalpuMep, KOHEYHOCTbh WIH
CIUHHOM MO3r. Co3peBaloT U30MpaTeIbHO U YCKOPEHHO TOMBKO Te Yac-
TH ¥ CTPYKTYpPa 3TUX OPraHOB, KOTOPbIe HEOOXOMMMBI TSI OCYIIIECTRIIC-
HMS XM3HEHHO BaXXHOMN (PYHKLIMH Cpa3y Xe MOCNE POXACHUS.

OyeHb BAXHO OTMETUTD, UTO 3TH (parMeHTRI pa3IMYHLIX OPTaHOB,
YacTO OYEHb YAUIEHHBIX APYT OT APYTa aHATOMUYECKH, 3aK/IaAbIBasCh
U pa3BUBasiCh BHaYaJIe B KAKOH-TO CTEMIEHU U3OJIUPOBAHHO, BIIOCIET-
CTBUM KOHCOJHIMPYIOTCS MeXay co00i M 00pasyloT MOJHOLEHHYIO,
CUHAINTUYECKU CBSI3aHHYIO (DYHKIIMOHANBHYIO cUcTeMy. Kak BHIHO,
HU30UPATEILHBIA POCT U CO3pPEBaHUE CTPYKTYP NOTYUHSIOTCS 3aKOHY
¢$opMHPOBAHUA (PYHKIIMOHAIBHEIX CUCTEM, 00ECTIEUHBAIOIIHUX BHIKY -
BaHUE HOBOPOXICHHOTO.
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CnenoBartesbHO, MBI Ha0OM10aeM TaKOe pa3BUTHE CTPYKTYP 3MOpHUO-
Ha, KOTOPOE PaIUKaJIbHO OTIIMYAETCS OT TOTO, YTO BHIPAaXEHO B ITOHA-
TUM OpraHoOreHe3a, Ipearosaralolero 6ojee WiM MeHee paBHOMED-
HOE CO3pPEBaHUE OPraHOB B LIEJIOM. B 1eiCTBUTEILHOCTH, J€JI0 OOCTOUT
KaK pa3 HaobopoT: ITPOUCXOAUT YCKOPeHHOE U U36HpaTeIbHOE CO3pe~
BaHHE TeX YyacTeil ¥ CTPYKTYyp OpraHOB, KOTOphIE B OyaylleM COCTaBsST
(GYHKIIMOHATBHYIO CUCTEMY, HE 3aBUCSALIYIO OT CO3PEBAHUS OPTaHOB B
1HeJIOM. OTO M €CThb HOBasi 3aKOHOMEPHOCTHh Pa3BUTHS, KOTOPYIO MBI
Ha3BaIM CUCTECMOTECHE3OM.

CUCTEMOTI'EHE3 KAK PEIVJIATOP PA3ZBUTHUA
BPOXIEHHOY HEPBHOHN IEATEJBHOCTH

W3 npeapiayiiinx mias cnexyeT, YTto, oO0pasHo BHIpaxasach, B Macce
3MOpHOHa MIyT He3pUMBbIE MPOLECCHl YCKOPEHHBIX M M30UpaTeIbHBIX
¢dopMHpOBaHHUT TaKUX CYOCTpaTOB, KOTOPhIE B OJalbHEHIIEM, OOBEIH -
HHUBILUKCH, JOJDKHBI AaTh IMOJHOLUEHHYIO M pa3BETBIEHHYIO DYHKUIMO-
HaIbHYIO CUCTEMY C ITOJIOXKMTENBHBIM MMPHUCIIOCOOUTEBbHBIM 3¢ deK-
TOM U1l HOBOPOXIEHHOTO.

HWMEeHHO ITOSTOMY MBI M BBEJIM B KAYECTBE HOBOI'O ITOHSTUSI <«CH-
CTEMOTEHE3». DTOT TEPMHUH, KaK HaM KaXeTCs, BIIOJIHE OTBEYaeT CO-
IEepXaHHIO Npollecca, KOTOPBIH CBOOUTCS K IMOSBICHHIO (DYHKIIMI, a
He opraHoB. B camMoM Jeje, pyka KakK OpraH eme He opOpMMIach BO
BCEX CBOMX KOMIIOHEHTaX, B YaCTHOCTM He 3aKOHYEHA WHHEpBalMs
MHOTHX MBIIILL NIpeaIUieybs, OMJHAKO MHHepBalus crubarenei, obec-
NMEeYMBAIOIINX XBATATEAbHYIO (YHKLIMIO, yxe chopmupoBanace. U3
Pa300GpaHHBIX BHILE IPUMEPOB MOXHO 3aUMCTBOBAaTh HEMAJIO WILTIOCT-
paluit TAKOi 3aKOHOMEPHOCTH pa3BUTUS GYHKUMU. B ¢BSI3H ¢ BIIOJIHE
OTpeaesIeHHOM 3aKOHOMEPHOCTBIO, [TPOSBISABIIEHCS TOJOXUTEIBHO BO
BCEX IPUMEpPaX, B3SITHIX HAMH M3 PANIMYHBIX KJIACCOB XUBOTHBIX, ITO-
CTENMEHHO CIOXWIHUCH Te crelnbHYecKre MTPHHLMUITEI CHCTEMOIeHE3a,
KOTOpbIE€ ¥ HATIPaBJSIOT Hallly UCCIIeN0BaTeIbCKYIO paboTy.

IIpu peuieHuyn oGNIMX BOTIPOCOB Pa3BUTHUS MO3Tra U €r0 BPOXIEH-
HBIX CUCTEM 3TU NPUHLMUILI B OAMHAKOBOHN CTENIEHU MOTYT OBITh LUK~
POKO MCITOJIb30BaHbI MIPH UCCIEAOBAHUM SMOPHOHAJILHOTO U MOCTHA-
TAIBHOTO pa3BUTHA GYHKLMIH. BMecTe ¢ TeM OHM pacKphIBAIOT UCTHH-
HYI0 (PU3HONIOTHYECKYIO apXUTEKTYpPY TOTO, YTO Mbl Ha3biBaeM 6e3yc-
JIOBHO-pe(hIeKTOPHON, WM BPOXIEHHOH, HesiTeNbHOCThIO. MIMEHHO
3TO OGCTOATENBCTBO Na€T OCHOBAHUE MPUBECTH TJIABHEHILHME U3 ITUX
MPUHLIMIIOB, KOTOPbIE OT MOMEHTA 3aKJIagKi KOMIIOHEHTa B CUCTEME
IO MOSIBJIEHUSI TIOTTHOLICHHOH BPOXIEHHOM NMpUCNocoOuTeNbHOH QYHK-
LIMHA Y HOBOPOXIEHHOTO HAMpaBJIsIOT BCE OHTOI€HETHYECKOE Pa3BU-
THE XUBOTHBIX.

IIpHHUHN reTepoXpOoHHOH 3aKJIAJKH KOMIIOHEHTOB (PYHKIHOHANb-
HO#i cucTemMbl. CMBICT 3TOro NMPUHLOMIIA, MHOTO pa3 JOKAa3aHHOrO,
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COCTOMT B TOM, YTO HE3aBMCHUMO OT CJIOXHOCTH WJIH MMPOCTOTHI AAH-
HOT'O CTPYKTYPHOTO KOMITOHEHTA (PYHKIIMOHATBHOU CUCTEMBI BCE KOM-
MOHEHTHI, KaK OBl UX HU OBLIO MHOTO, K MOMEHTY POXIEHHSI COCTaB-
JISI0T GYHKUUOHATBHOE UEN0E, T. €. QYHKUMOHATLHYIO CUCTEMY. AHA-
JNIU3UPYS COOTHOLLIEHWE HEKOTOPHIX KOMITOHEHTOB, HAallpUMED B JIO-
KOMOTOPHOU (YHKILIUH, COCATEIbHON WM IbIXAaTeJIbHON (QYHKIIMH,
MBI MOXEM CKa3aTb, YTO J000e paboyee pacripereieHHe MBILLIEYHBIX
YCWIKN Ha nepu¢epry BO BCEX 3THUX TpeX QYHKIIMOHATbHBIX CUCTE-
Max TpebyeT Ype3BbYaiHO TOHKOM UHTErpaliy BO30YyXIeHUH U TOp-
MOXXEHHWI B LEHTPATIbHOM HEPBHON CHCTEME, YTODOBI MOT OCYILIECTBHUTh-
cs1 pabouuit 3pdext cuctembl. LleHTpanpHass HepBHAs CUCTEMa KakK
KOMITOHEHT JII000H M3 nepedyucieHHBIX (YHKIIMOHAIBHBIX CHUCTEM
HOJKHa OCYILUECTBHUTH CJIOXHBIM NpoliecC MHTErPUPOBAaHUS aKTa B
LI€JIOM, PETYJHUPYS €r0 IIPOCTPaHCTBEHHBIE U BDEMEHHBIE COOTHOIIE-
HHUSI.

HanpuMmep, ecni B cocaTeIbHOM aKTe, Ha NepUPEepHH, MBILILBI
JIM1IA, CO3OAI0IIME BAKYYM B IIOJIOCTH PTa, HAUHYT COKpALaTbCs paHb-
Ille, YeM CO3[acTCs TepMeTU3alns pOTOBOI MOJOCTU Ojarofjapst co-
KpalleHHIo m. orbicularis oris, To COBEpIIEHHO €CTECTBEHHO HUKAKOTO
MOJIOXUTEIBHOTO 3¢ deKTa AaHHas QyHKUMOHAIbLHAsA CUCTEMA He IacT.
TaxuMm 0Opa3oM, LieHTpaJbHbIE BO30YXIEHHUS] HOJKHBI OBLITb TOYHO
3anmporpaMMHUpOBaHbl Oj1aromapsa TOHYAMIIUM CHHAINTUYECKHUM Opra-
HHU3ALMIM Ha KIETKax COOTBETCTBYIOLLETO LIEHTpA.

VY4uTBhIBas BCE€ 3TO, MBI JOJDKHEI IPHU3HATh, YTO HAaU0O0JIeE TOHKUM
KOMIIOHEHTOM (QYHKIIMOHAJIbHON CUCTEMBI COCAHMSI WIH AbIXaHUS fAB-
JIsleTcsl ee LIEHTPAJIbHBIA KOMITIOHeHT. Hago cuuTaTth No3TOMY Lieaeco-
06pa3HbIM (DUIOTEHETUYECKUM MPUCTTOCOONIEHHEM TOT (PaKT, YTO HEPB-
Hble HEHTPHI FPYIITUPYIOTCS M HAYMHAIOT CBOE€ CO3peBaHUE B GONb-
LWIKHCTBE CIy4acB paHbllle, YeM 3aKJIAALIBAETCS M CO3PEBacT UHHEP-
BUPYEMBIN UMM CyOCTpAaT.

B sTOoM cMbicie ¢popMHUpOBaHME, HANPUMEP, MBILICYHOR TKAHHU
HEeCpaBHHUMO Mpoile M O6nictpee, ueM (GopMHpOBaHHME IIEHTPAILHOTO
arnrapara, KOTOpbIit OyIeT BIOCJIeNCTBUM UHTETPUPOBATH 3TU MBIIIIIIEI.
Hairmi HabmiogeHUs MOKa3LIBaIOT, YTO OCOOEHHO OTBETCTBEHHEBIM y4a-
CTKOM SIBJISIETCS (hOPMUPOBAHUE CHHAINCOB C TOHKO M30HMpaTeIbHBIMU
B3aMMOOTHOILIEHUAMH MeXIy KieTkamMd. M 310 moHaTHo. JocraroyHo
TIOSABUTHCST HE3HAYMTEIbHOI HETOYHOCTH BO B3aUMOCBSI35IX, YTOOHI BECh
KOMIUTEKC OPFraHOB U CTPYKTYP, OObeIMHEHHBIX TIPU BHITIOJTHEHWM JaH-
HOM dyHKIIMH, OBUT yrpoxawule Ae3UHTerpUpPOBaH.

Hackonbpko MHe U3BECTHO, CUCTEMAaTHYECKOEe MCCeNOBaHUE TEM-
OB 3aKJ1aA0K LTS pa3TMIHBIX QYHKLIUOHAMBHBIX CHCTEM JAHHOIO BUOA
XHUBOTHBIX €lll¢ He MpOM3BOAWIOCh. [[03TOMYy MHe KaXeTcs, BeCbMa
M0JIe3HO O0paTUTh BHUMAaHUE Ha 3Ty BaAXHYIO 3aKOHOMEPHOCTh, Oj1a-
rogapsi Koropoit ¢GyHKIIMOHATBHBIE CHCTEMBI OpraHH3Ma Jeal0TCA ITOJT-
HOLICHHBIMH MMEHHO K MOMEHTY poXxacHHs. BnosHe BeposiTHO, YTO
MHOTHE CITy4al NpeHaTATLHON HEMOMHOLEHHOCTH (QYHKIIMHA Y HOBO-
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POXIEHHOr0 MOTYT OBITH CBA3aHBI C HEMOCTATOYHO TOYHOH CTENeHbIO
PasBUTHUS U 3aKJIaIKM OTHEJbHBIX KOMITOHEHTOB (DYHKIIMOHAIBLHON
CUCTEMBI, T.€. B KOHLIE KOHIIOB MX HEZOCTATOYHON KOHCOJIMAAIIUHM K
MOMEHTY POXIEHHS.

Ipuunun ¢pparMeHTanHH Oprana B npouecce 3MOPHOHAJIBHOIO Pa3-
BuTHA. Kak yXXe roBopwIoch BhIliie, CHCTEMOTEHETHYECKHI TUIT pa3BH-
TUSA TIPEeAIojaraeT HEOJHOPOIHBIM COCTAB OpPTraHa B KaXIbIid OToeNb-
HBIIi MOMEHT ero pa3BUTHA. Ilpexne Bcero B HeM OYIYT pa3BUBaThLCS Te
ero (pparMeHThl, KOTOPblE 00ECHEYNBAIOT BO3MOXHOCTh OPTaHH3alUH
XXKM3HEHHO BAXHOH (PYHKIIMOHAIBHONH CUCTEMBI K MOMEHTY POXIEHMS.
Mmu xopolllo 3To BUIMM Ha TIpuMepe HM30MpaTeNbHOM WHHEpBalLlUMM
MBI Jrla. TOYHO Tak xe Jiioboi nepudeprudecKuit HepB OymeT co-
3peBaTh 110 COCTAaBY CBOMX BOJIOKOH, IOAYMHSASICH TOM Xe caMOH 3aK0-
HOMepHOCTH. Takum 00pa3oM, Ha NMPOTSDKEHUHY BCErO OHTOTeHe3a opraH
KaK 1IeJIoe MMEET aCUHXPOHHbBIE 3aK/IaIKU U PaITUYHYIO CKOPOCTh pa3-
BUTHS OTIEJbHBIX €r0 (PparMeHTOB.

MOXHO NPHUBECTH B KaYeCTBE IIpHMepa yXe pa3oOpaHHBIM BhIllle
CiTy4yail co3peBaHMs KOpPTHEBa OpraHa TOJIbKO ST TeX 3BYKOB, KOTO-
pble COIEPXKATCsi B ITO3BIBHOM 3BYyKe MaTepH (Kap-p-p). KoHeyHo, B
TIOCHAEAYIOWIEH XU3HW rpaya GYAyT MOMHOLIEHHBIMM BCE YaCTH KOPTHEBA
opraHa, OJHAaKO IJISI KaXIOT0 MOMEHTa OH (parMeHTUpYeTCs B
COOTBETCTBHH C HETIOCPEICTBEHHEIMH TPeOOBAHUSIMH ITOCTHATAJIBHO-
rO MPUCIIOCOONEHUS.

MOXHO IPpUBECTH €llfe OAUH NIeMOHCTPaTUBHEIM npuMep. Eciu co-
MOCTABUTh TEMITHI pA3BUTHSA KJIETOYHBIX 3JIEMEHTOB CIIMHHOIO MO3Ta y
3apojblilia LIBITUIEHKA M 3apOblilia rpaya, TO MOXHO BUIETh, YTO AU(D-
¢epeHLIMPOBKA KJIETOYHBIX 3JIEMEHTOB B IHEHHBIX U TIOMOATBHBIX CET-
MEHTaX WIET BEChbMa Pa3TMYHO y 3THX IBYX BUIOB ITTHL. B TO BpeMs Kak
Y LUBIUIEHKA 3HAYMUTEJIbHO 60JIee yCKOpeHHO AU depeHLIUPYIOTCS K¢
TOYHBIE 3JIEMEHTBI U MEXHENPOHAJbHBIE CBA3U B JIOMOAIbHBIX CET-
MEHTAaX, y Ipadya 3HauMTeJIbHO Oojyee 3aMeTHa nuPdepeHIIMPOBKA B
001aCTH 1IeHBIX CETMEHTOB. TakuM 006pa3oM, MBI UMEEM 37IECH SIBHYIO
¢parMeHTaIMI0 CIMHHOrO Mo3ra Kak LIeJIoro opraHa, Ho 3Ta ¢par-
MEHTallUsl JEMOHCTPATHBHO CBA3aHa C 3KOJIOTHYECKHMH OCOBEHHO-
ctaMH Kaxnoro u3 BumoB ntuil (T. [Mymkapesa, 1949).

Ham kaszanocsk, uyto nns 6ojiee OpUEHTHPOBAHHBIX UCCIICIOBAHUI B
3TOM 0b6sacTH O6bUIO ObI BAXHO MOTYEPKHYTh OCOOEHHOCTh HEPaBHOMED-
HOTO pa3BUTHS OPraHOB TeNa, TeM GoJiee YTO 3Ta HEPaBHOMEPHOCTh Kak
B CpOKAaxX 3aKJIaJK{, TaK U B TeMIax CO3PeBaHUS MOXET 3aiTH CTOJb
NaJIeKO, YTO IIPUBOAMT K WIOKATLHOM pedIeKTOPHON HesTeNbHOCTHY.
M3 Bcero onmMCcCaHHOTO BHIIIE CJEXVET, YTO TAK Ha3bIBaeMbIe JIOKATBHBIE
pedIieKChl ecTh TONBKO M30MpaTebHO U YCKOPEHHO CO3peBllue ¢par-
MEHTBI OOLIMPHBIX (PYHKIMOHANBHBIX CUCTEM OpraHU3Ma.

TIpUHIMI KOHCOMMJALHH KOMIIOHEHTOB (PYHKIHOHAJIbHOM CHCTEMBbI.
MoOMEHT KOHCOMMAAUMMY QYHKIUOHAIBHON CUCTEMBI COCTABRISET KPH-
TUYECKUH MYHKT €€ pa3BUTHA. 11 TOro yToOb! MpOWLTIOCTPUPOBATD TE
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MPOLIECCHI, KOTOPBIE MPU 3TOM MepexXHBacT QYHKUMOHAIbHASI CUCTE-~
Ma, MOXHO TIpUBECTH OJVH W3 Haubojee MoapoOHO M3YYEHHBIX B Ha-
e JrabopaTopuH 00pa3uoB PYHKIIMOHATBLHOM cUCTEMBI. Sl MMEIO B BULY
DYHKIIMOHATBHYIO CUCTEMY TIPBDKKA MOPCKOI CBUHKW. buoMexaHnye-
cKast apXMTEKTypa 3TOro aKTa TakoBa, YTO Harpy3ka Ha pa3JIM4HbIE KO-
HEYHOCTH B HEM BeCcbMa HeonnHakoBa. [10CKOMBKY TeJo nepeaBUraeTCst
Briepen Oyiaronaps OTTIKWUBAHUIO 3aIHUMU KOHEYHOCTSIMM, Ha HUX,
€CTECTBEHHO, MTAJaeT IJ1aBHas nois ycwinit. Bmecrte ¢ Tem HabmoneHus
HaJ TUT0OJaMH MOPCKOM CBUHKHM B BO3pacte 23 — 25 nHeil 1oKa3bBaloT,
YTO B 3TOI CTagUM NPUKOCHOBEHHE LIETUHKON K MOpIOYKE IUTofA He-
MEUIEHHO BBI3bIBAET KOODAWHHPOBAHHEIN aKT OTTATKMBAaHMS 3alHUMU
KOHEYHOCTSIMH, OHAKO, C BeCbMa OTpaHUYCHHBIM YYacTHEM TYJIOBU-
1a. Mbl IOABEPIIIN I€TATEHOMY MOPHOGHU3HOIOTHYECKOMY HUCCIEeN0-
BaHMIO BCE ITAIbl pa3BUTUS 3TOH (GYHKUMOHABHOM CMCTEMBI, U OCO-
OEHHO MOMEHT €€ KOHCOJMIAUUH, MOCKOJAbKY KOMIIOHEHTHl €€ —
NepeqHue U 3aIHNE KOHEYHOCTH, Haxodslunecs: GaKTHYECKU Ha ABYX
KOHIAX TeJia, COCTARISIOT OOJIbIINE TIPEUMYIIIECTBA LIS HCCIIEI0BaTe -
5a, esio B TOM, YTO HHUCXOMSILIMH IYTh, KJIETKH KOTOPOTO JieXaT B
CTBOJIOBOM YacTH MO3Ta, MOCTENEHHO MT0ApacTaeT K IIOMOaTbHEIM Cer-
MEHTaM U YCTAaHABJIWBACT CHHANTUYECKHE CBA3U C TEMU MOTOPHBIMU
3JleMeHTaMH JIIOMOATLHBIX CETMEHTOB, KOTOPbIE yXe IO 3TOro npuobpe-
Jin xopoluyio n11uddepeHUMPOBKY U CBSI3b C Iepudepueit.

TakuM 00pa3oM, CTBOJIOBAs YacTb TOJIOBHOTO MO3ra, YCTaHOBUB
TOHYalllIMe CUHANITHYECKHUE CBSI3HM, B KOTOPHIX OTPaXeHa apXUTEKTY-
pa oyayiueit dyYHKIMH — TIPBDKKA, MOCTENEHHO 3aBlaleBaeT HIDKeNIe-
XKall[HMM CETMEHTAMHM CTIMHHOTO MO3Tra, NMpUYeM HUCXONSIINE IYTH
YCTaHARJINBAIOT BHIOOPDOYHBIE CMHANTHYECKHE CBSI3M IS OTAETBHBIX
MOTOPHBIX HEHPOHOB TIOMOANTBHBIX CETMEHTOB. OTUM CaMbIM CO3A10T-
Csl YCJIOBHS, TIPH KOTOPHIX CIIOXMBILHECS IO TOTO Ha CErMEHTe OTHO-
LWIEHUS PAANKIbHO U3MEHSIOTCA. KOMITOHEHTH CerMEHTAPHBIX HEM-
POHAILHBIX OOBEAMHEHUI NMOA BAUAHUEM HUCXOLSLIETO KOHTPOJS
NPUOBPETAIOT BIIOJIHE ONpPENeAeHHOE MECTO B (GYHKLUMOHAIBHOM CH-
CcTeMe, UHTETPUPOBAaHHOM Ha YpOBHEe CTBOJIA MO3ra.

MOXHO TpPHUBECTH DS HOKA3aTeNbCTB TOTO, YTO AOPOCLIMH OO
MIOMOATIBHBIX CETMEHTOB HUCXOINAIUMI HEUPOH CTBOJIAa MO3ra paiu-
KaJbHO MEHSIET YACNBHBIA BeC KOMIIOHEHTOB cucTeM. Hampumep, rnpu
Pa3BUTHUU CIIMHATLHBIX CETMEHTOB MOPCKOM CBUHKHU B KaKOH-TO CTe-
TEHHU AEUCTBYET NPaBWIO OCEBOTO MPANMEHTA, T.€. IUIEYEBBIE CErMEH-
THl 3aKJIaJBIBAYOTCS U IUQDEepPeHUUPYIOTCS HECKOIbKO paHee, YyeM
JIIOMOAJIbHBIE, XOTS ¥ T€ U APYTHE TETEPOXPOHHO YCKOPSIOTCS B CBOEM
Pa3BUTHH O CPAaBHEHHUIO C IPYTUMM CTPYKTYPHHIMM O0Opa30BaHUSIMHU
cnuHHOro mo3ra. OOQHAKO KakK TONBKO HUCXOISIIME ITyTH, Oepyliue
HayaJio OT CTBOJIOBBIX LIEHTPOB, JOXOMST A0 IJIeYEBHIX U TIOMOATLHBIX
CETMEHTOB, OTHOCUTEJIbHOE 3HAYCHHE TOCTIEIHHMX CPa3y Xe PE3KO Me-
HseTcsl. JlioMbanbHEIe CETMEHTHI TPHOOPETAIOT OCOOYIO CHITY M BELY-
LIYI0 posib B QYHKLIMOHAILHON CUCTeEME MPbLKKA.
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Takas peskasi nepeoilieHKa OTAENbHBIX (PparMEHTOB QYHKLUNOHANb-
HOM CHUCTeMBI B MOMEHT MX KOHCONMMIALMM SBIISETCS NMPSAMBIM CJIEI-
CTBHEM apXMTEKTYPHBIX OCOOEHHOCTEH TAHHOH (QYHKUMOHATBHON CUC-
TeMbl. MBI BUIEIM MHOIO INPHMEPOB TaKOi MepeOLEHKH NMPOKCUMO-
JUCTANbHBIX 3aKOHOMEPHOCTEH pa3BUTHSI B MOMEHT KOHCOJNHMIALMHU
GYHKIIMOHANTLHOM cucTeMbl. HanpuMep, HadanbHas ctamus (8 Hemesb)
Pa3BUTHSA YEJIOBEUECKOTO SMOPHOHA XapaKTepU3yeTCsl TeM, YTO BCE HEl-
POHBI, BLIPACTAIOLIUE Yepe3 TUIEYEBOE CIUIETEHME B HAITPABJICHUH K BEPX-
Hell KOHEYHOCTH, JOXOISAT OO MBILIL B TOYHOM COOTBETCTBUHU C 3aKO-
HOM NMPOKCHUMO-IUCTAJIBHOTO pa3BUTHSI, C TEM YCKOPEHHUEM B Pa3BUTHH
crubare/IbHBIX HEpBOB, O KOTOPOM MBI FTOBOPIUIH BhilLe. OIHAKO npesa-
Auposarue ceubanus kKaxk gpaemenma QyHKUUOHAALHOU cucmemsl Hacmy-
naem auwib mozoa, Ko20a K MOMOPHbIM INEMEHMAM 80CbMO20 CeaMeHma
noodxodam Hucxodsawue nymu om cmeoaa mo3ea (IIEPBUYHBIA MTyYOK).
C 3TOro MOMEHTA YIEJbHBIH BeC B CUCTEME TUCTATHHOM U MMPOKCUMAJTb-
HOM YacTell pyKM paguKaibHO U3MeHsieTcsl. CXBAaThIBAaHUE TTATbLIAMHU U
CXXMMaHHeE TIabLEB, XOTA M O0ECTIeYnBAETCSA AMCTAIBHOM 4acThio KO-
HEYHOCTH, HO TeM He MeHee NpUOOpeTaeT Bemyllee 3HAaYECHHE B Mac-
1rabe 1enoi GYHKIIMOHAJIBHOM CUCTEMBI ITOBUCAHHMS M MOMIEPXKaHUS
TeJia B MMOIBELIEHHOM COCTOSIHHM.

Hr1ak, MBI BUOMM, YTO MOMEHT KOHCOMUIALUMHU pa3nebHO CO3pe-
BAIOLIMX KOMIIOHEHTOB (PYHKLIMOHAJILHOH CUCTEMBI TIPENCTABISAET CO-
ot MCKITIOUUTENBHO BAXKHBIN KPUTHYECKUN MOMEHT, B KOTOPOM He-
MeUIEHHO Beaylliee 3HaYeHUe NTpUoOpeTaeT UEHTPAIBHBI KOMIIOHEHT
CHCTEMBI, NIPUIAIOUINI €l OKOHYATEILHYIO (MPU3NOJIOTHUECKYIO apXU-
TexkTypy. Mcxoast M3 3TOro 3Haue€HHs] MOMEHTAa KOHCOJUAALUM, MBI
CUMTAEM, YTO OH JIOJDKEH IMONBEPTHYTHCS TILIATEIBHOMY HUCCIIEAOBa-
HHIO JUISI BBIACHEHUS WHIWBHAYAJIbHBIX OCOOEHHOCTEH Ppa3IMYHBIX
GYHKUMOHAJIBHBIX CUCTEM M TTOPSIKA BCTYIUIEHHS B QYHKLIMIO OTIEb-
HBIX MX KOMTIOHEHTOB. [Ipexae Bcero BO3HMKAET BOMPOC: KaKUE YacTH
GYHKIHOHAJNILHOM CUCTEMBI OKa3bIBAIOTCA yX€& NOCTATOUYHBIMM IS
KOHCOJMUIALMH, a KaKUe He MOTYT KOHCOJMIUPOBATHCS?

IIpHHUMN MEAHMAJIbHOTO ofecnedeHHsA (PYHKUMOHANLHOH CHCTEMBI.
JTa 3aKOHOMEPHOCTD, ITIOAMEYEeHHAsT HAMHY Ha IpUMepe pa3BUTHs psilia
(GYHKUMOHANBHBIX CHCTEM, TIPEICTABISAET COOO0I, C Hallleil TOUKH 3pe-
HHUSI, OTPOMHOE OOCTIDKEHHE IBOJIIOIUU, U, BEPOSITHO, B HEHl BBIPa-
>KE€HA OTHA M3 CaMbIX COBEPILIEHHLIX (POPM IOCTYDKEHMS ycriexa B 6opbbe
3a «<HOPMY BBIKWBaHHSI».

CyTb 3TOH 3aKOHOMEPHOCTH COCTOHUT B TOM, YTO (PYHKLIMOHANbHAA
CHCTEMa, KaK OHa MOTJ1a Obl OBITh MPEeaCTaBIEHA ¥ B3pOCIOrO XUBOTHO-
ro, NOSABRJISIETCA He cpaly B Takoit mosHoit ¢dopme. Ilpexne Bcero o0b-
€IMHSIIOTCS T€ CTPYKTYPHbBIE YACTH OTIAEJIBHBIX KOMIIOHEHTOB CUCTEMEI,
KOTOPBIE YXX€ CO3pelIM K MOMEHTY KOHCOnuaaluuu. biaronapsi atoMy
(GYHKIIMOHAJIBHAS CUCTEMa, BCTYIIUB B MEPUOJ KOHCOJIMOALMUA CBOUX
KOMITOHEHTOB, CTAHOBHUTCSI Y€ B KaKOH-TO CTENEHW NPOXYKTHBHOM
3aM0JIr0o JO TOro, KakK BCe €€ 3BE€EHbS IMoayyar
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OKOHYaTeJNbHOE CTPYKTYpHOe odopMiueHHUe. Bpesynbra-
T€ 3TOr0 CO3AaeTcA IMOJIOXEHHKE, TP KOTOPOM (DYHKIIMOHATIbHASA CHUC-
TeMa MpUoOpETaET MPUCITOCOOUTEIBLHYIO PONb B XKM3HM HOBOPOXICH-
HOTO PaHblle, YEM OHA IMOJIHOCTBIO M OKOHYATENIbHO CO3peET.

Mgl MOXEM HarlOMHUTD 3€Ch NMPUMED C JIEHACTBHEM Kypape Ha ak-
conomis. IIpoBeneHMe HEPBHOTO BO3OYXIEHHMS yepe3 CHHAIIC Haya-
JIOCh TOpa3do paHblle, YEM OKOHYATEJNbHO CO3pejia MOJIEKYJIsSpHas
CTPYKTYPa CMHANTUYeCKOro obpa3oBaHUsl. MOXHO MOAMETHUTD TaKOif
MOMEHT, KOT[a Kypape HauMHAaeT yXe Mapalu3oBaTh XabpH U mnepe-
IHIOW 4YacTh TYJIOBMILA, TEM HE MEHEE aKCONOTAb IUIaBacT ¢ MOMO-
LUBIO CBOEOOPa3HbIX ABIDKCHUI XBOCTOBOM YacTH TysoBulla. SICHO, 4YTo
3[eCh YCKODEHHON KOHCOJWIALMEN OTAENbHBIX, BEPOSATHO, BEChMa
IpoOHBIX (parMeHTOR PyHKIIMOHAILHOM CUCTEMBI OPraHU3M U30eraet
pUCKa 0Ka3aTbCsl HETIOATOTOBJIEHHBIM B ClTydyae BHE3aITHOTO IlepephiBa
IMOPUOHATLHOTO Pa3BUTHA.

HaM yznanock HeKOTOpoe BpeMst HabMonaTh HEAOHOIIEHHBIH TUION
4ejioBeKa, pogMBIIETOCs BecoM 560 r. DT0 BO BCEX OTHOLIEHHSIX HENIO-
3peBlIEE CYLLECTBO TEM HE MEHee NMPOJENHbIBAIO KOOPAWHUPOBaHHEIE
cocaTtebHbIe ABMXEHHUS U BhICachiBaJIO 0Kojio 10 Mi Monoka. Heno-
HOLIIEHHBIA peOeHOK MpOXWI 42 OHsI, M 33 3TO BPeMsI Mbl MOTJIM Ha-
OmonaTe ONpENEeHHOE COBEPLUEHCTBOBaHUE €ro (YHKUIMOHAIBHOM
CUCTEMBI COCaHMS.

SIcHO, YTO B J@aHHOM CIy4ae HacCTyIWIa KOHCOMUIAIUS OTOEITBHBIX
KOMITOHEHTOB (bYHKUMOHAIbHOH cucteMbl. Kakas-To OO UEHTPalb-
HBIX KJIETOK O0BbeIMHMIACH MEXTY CO0O0M U KaKas-To YacThb Tepudepu-
YECKUX HEPBOB, UMEIOIMX OTHOLUEHHE K COCAHMIO, YCTaHOBMIA (DYHK-
LIMOHAIbHYIO CBSI3b C OTAENbHBIMUA MBIIIEYHBIMUA BOJIOKHaMU. OIHAKO
MBI 3HaeM, 4YTO 3TOT aKT Y HOPMaJIbHOIO JTOHOILEHHOTO peGeHKa OCy-
IECTBIIAETCS C TOpa3no GobLIeil CHION U ¢ GONBIIMM IPUCITOCOGH-
TeNbHBIM 3 dexrom. CnenoBaTenbHO, Y HAOMIONABIIETOCS HAMY paHHe-
IO HEIOHOCKA TOJIBKO KaKasi-TO YacTh BO3MOXHBIX CBs3ei ObLIa yCTa-
HORJIEHA K MOMEHTY IIpEXIEBPEMEHHBIX POJOB.

CornocraBisis Bce MOJIyYeHHbIE HAMU JaHHBIE, MOXHO OTMETHUTH
OIVH UCKITIOYUTENIBHO HHTEPECHBIN CiTyvait, KOTOPhIi OpocaeTcs B Ilasa
1IpY OLIEHKE NPUHLIMIIA MUHMMAJIbHOrO obecneyeHUs (PyHKUHMOHATb-
HOM CHCTEMBL: KOHCOMUOAUMS (DYHKIITMOHAIBHOM CUCTEMBI HAUMHAET-
Csl OTHIOABb He OeCIOpsAIOYHO M HE TakK, YTO cpa3y CO3peBaloOT Bce ee
KOMIIOHEHTHI U TaKKe cpa3y Bce KoHconuaupylorcs. Haobopot, co-
3peBacT HECKONBKO CTPYKTYPHBLIX €IMHMII, HO TaK, YTO OHU 20MO6bl
008e0UHUMBCA 8 KAKYIO~MO MUHUMAABHYIO, 6eCbMA HECOBEPUUEHHYIO, HO MEM
He MeHee apXUumeKmypHO NOAHOUEHHYIO YHKUUOHAABHYIO CUCEMY.

M3 Bcex M3y4eHHBIX HaMHM 3aKOHOMEPHOCTEM, KaK HaM KaXeTcs,
IMPUHILMIT MUHUMAIBHOIO OOecTieYeHHUsT UMEET 4Ype3BbMAWHO Timy0o-
Kuii OMONOTMYECKUN CMEBIC, UOO Bce HalbHeMllee COBepIIEHCTBOBA-
HUE QYHKUNOHAIBHOM CUCTEMBI MIET C YX€ GYHKIIMOHHUPYIOLIETO sIpa
cucTeMbl. briarogaps 3Toi 3aKOHOMEPHOCTH XXWUBOTHOE UMEET BO3MOX-
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HOCTb BBIXXUTD JaXe B TEX YCJIOBHAX, KOTIAa OHO OKAa3bIBAETCSA BBIHYX-
IEHHBIM ITOYeMY-TH00 paHbIle HOPMATBHOIO CpoKa HayaTh CaMOCTOS~
TEJBHYIO XW3Hb. HecMOTpsT Ha OrpoMHYI0 BaXKHOCTb 3TOrO MEXaHM3-
Ma, pa3paboTKa ero eule ToJbKo Hadara. <...>

Anoxun I1. K. Buonorus v Heipoduiuo-
Jorusi pedniekca. — M.: MeauuuHa, 1968. —
C. 76 —109.

A.P.NTIyPHUSA
TPU OCHOBHbIX ®YHKUMOHANBbHbIX BITIOKA MO3lrA

ITockonpKy TCUXHMYECKMEe TIPOLECCH 4YEJIOBEKAa ABJISIOTCS CIOX-
HBIMU (QYHKUMOHATBHBIMH CHCTEMaMH, HE JIOKATH30BAaHE B Y3KHX,
OrpaHMYEHHBIX YYacTKax MO3ra, a OCYIUECTBISIOTCS IMPH y4acTUH
CJIOXHBIX KOMIUJIEKCOB COBMECTHO paboTalOUIMX MO3rOBBIX ammapa-
TOB, CTAHOBHUTCSI HEOOXOAUMBIM BBISICHUTh, U3 KaKMX OCHOBHBIX (PYHK-
LIMOHAJIBHLIX efUHULL COCTOUT MO3l YeN0BEKA U KAKYK POJb MIPaeT
KaxJasi N3 HUX B OCYLLECTBJIEHMH CIOXHBIX GOPM IICHXUYECKOM nesi-
TEJBHOCTH.

MOHO ¢ NOJTHBIM OCHOBAaHHWEM BBLICIUTD TPY OCHOBHBIX (PYHKIINO-
HaJbHBIX 0J10Ka (WJIM TPM OCHOBHBIX ariapaTa) Mo3ra, yyacTue KOTo-
PbIX HEOOXOXMMO LISl OCYLLECTBJICHHUS TI000H NMCUXUYECKOMN nesITeNb-
HocTH. C HEKOTOPBIM NPHOIIKEHHEM K UCTHHE UX MOXHO 0003HAYHUTh
Kak: 1) 670K, obecieduBalOILMI PETYIAIHI0O TOHYCa WIM OOIPCTBO-
BaHUA; 2) GNOK NONydeHMs, TepepadoTKU U XpaHeHHsT UHGOopMaluH,
MMOCTyTaKolIei U3 BHELIHErO MUPa; 3) 6JIOK MPOrpaMMHUPOBAaHUS, pe-
IYJIALMM U KOHTPOJSA IICUXUYECKOMN IesITeTbHOCTH.

Tlcuxuyeckue MpoUeCCH YeJIOBeKa, B YACTHOCTU Pa3jIMYHbIC BUIbI
€ro CO3HATEJAbHOU NeATEIBHOCTH, BCETIa MTPOTEKAIOT IIPH Y4aCTHH BCeX
TpeX GJI0KOB, KaXIblH M3 KOTOPBIX MIPAET CBOIO POJib B 0OeCreueHUHU
[ICUXUYECKUX MPOLIECCOB, BHOCUT CBOI BKJIAJ B MX OCYLLECTBJIEHHE.

1
BJIOK PEI'YJIAIIMM TOHYCA U BOAPCTBOBAHHUA

st TOoro 4to6bI 06eCIIeYUTh IMOJHOLIEHHBIE TICUXUYECKHeE MTPoLec-
Chbl, HEOOXONUMO GOAPCTBEHHOE COCTOSIHKE YetoBeKa. TOMbKO B YCIIO-
BUSIX ONITUMANIBHOIO 6OAPCTBOBAHUS YeJJOBEK MOXET HAWIyYLIUM 00-
pa30M NPWHHUMATh U niepepabaThiBaTh HHPOPMALIHIO, BbI3LIBATD B ITa-
MSITH HY>XHble M30MpaTebHble CUCTEMBI CBS3eil, IpOrpaMMHpOBaTh
IesITeJIbHOCTb, OCYIIECTRBIATH KOHTPOJIb 32 HEI0, KOPPUTHPYS OLIMOKYU
W COXPAaHSIS €e HAIMPaBJEHHOCTh. XOPOLIO H3BECTHO, YTO B COCTOSTHHU
CHA TaKas 4YeTKasl PeryJsilusg MCUXMYECKUX MPOLIECCOB HEBO3MOXHA,
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X0 BCIUIBIBAIOLIMX BOCIIOMUHAHUM M accolualuil mpuoOpeTraeT
HEOPTaHU3O0BaHHBIM XAPAaKTep W HampaBJIEHHOE BBITIOJTHEHUE TICUXH-
YeCKOil AesITeTbHOCTH CTAHOBUTCS HEAOCTYITHBIM.

O TOM, YTO IS OCYLUECTBJIEHHSI OpraHU30BaHHOM, lieJeHaIpaB-
JICHHOM JeSITeJTbHOCTH HEOOXOMUM ONTUMANBHBIN TOHYC KOPHI, TOBO-
pun euie M. I1.I1aBnoB, nmucaBuinit, 4To, eCii 6L MBI MOTJIM BUIETh
CHCTEMY BO30OYXKIEHU, PacTIPOCTPAHSIOLIYIOCS 10 KOpe 6OMpCTBYIO-
HIEro XXUBOTHOTO (WIH 4elloBeKa), Mbl MOIJIM Obl HAOMIOAATh ABHXY-
1eecss KOHLIEHTPUPOBAHHOE «CBETOBOE ISITHO», NIEPEMELLIAIOLIEECH TT0
KOpe M0 Mepe Inepexofa OT OMHOW AeATENbHOCTH K APYTOM U ONULE-
TBOPSIOLLIEE TYHKT ONTUMAJIBHOTO BO30YyXIneHusi, 6e3 KOTOpPOIO He-
BO3MOXHO HOPM&JIbHOE OCYLLECTBJIEHHUE NESITEIBHOCTH.

B nanvpHeiilieM pasBuTHe 351€KTPODUINONIOrHYECKON TEXHUKH 1103~
BOJIMJIO YBUIAETD TAKOE «IISTHO ONMTUMAIBLHOIO BO30YXIEHHUSI» Ha Crie-
LHATBHOM TpHbOpe — TOMocKoIe, pa3paboraHHoM M. H. JIMBaHOBEBIM,
Ha KOTOPOM BO3MOXHO OQHOBPEMEHHO PErHCTPUPOBaTh 10 150 MyHK-
TOB BO30Y>KIE€HHUS KOPHI TOJJOBHOTO MO3ra ¥ oTpaXaTb IMHAMHUKY 3THX
TYHKTOB Ha TEJIEBU3MOHHOM YCTPOHCTBE. BTO MMO3BOJIWIO HAOMIONATS,
KaK B Kope 60IpCTBYIOLIETO MO3ra ACHCTBUTENBHO BO3HUKAET <«[IATHO
ONTUMAILHOTO BO30YXICHUSs», KAK OHO MPOIBUIaeTcsA IO MO3rOBOM
KOpE M KakK IpM Iepexone B COHHOE COCTOSIHHE 3TO MSITHO TepsieT
CBOIO MOABWXXHOCTb, CTAHOBUTCS MHEPTHBLIM M, HAKOHELl, yracaer.

W.I1.I1apnoBy NpHHAIIEXWUT 3aCiAyTra HE TOJILKO B TOM, YTO OH
yKasal Ha HE0OXONMMOCTE BOSHUKHOBEHHUSI TAKOTO ONITHMAJIBHOIO CO-
CTOSTHUS MO3TOBOW KOPBI ISl OCYILECTBIEHUS] KAXI0M OpraHu30BaH-
HOWM OEATEJBHOCTH, HO U B TOM, YTO MM OBUIM YCTAHOBJIEHBI T€ OC-
HOBHblE HEHpPOIMHAMUYECKME 3aKOHBI, KOTOPbIMHM XapaKTepU3YeTCsl
TaKoe ONTHUMANILHOE COCTOSTHHE KOpbl. Kak Ob1I0 MoKa3aHO ero ucce-
NIOBAaHUAMHM, TPOLIECCH BO3DYXIEHUsI, MpoTeKawlliie B HOIPCTBYIO-
ed Kope, MOAYUHSIOTCA 3aKOHY CHJIBI, COIJIACHO KOTOPOMY KaXmoe
CWIbHOE (MM GMOJIOTMYECKH 3HAYMMOE) pasapakeHHE BBI3BIBAET CHIIb-
HYI0, a Kaxnoe ciaboe pasapaxeHue — cnabyio peakiuio. H. I1. I1as-
JIOBBIM OBUIO MOKA3aHO TAKXKE, YTO B 3THX C/Iy4asiX HepBHBIE ITpoLiec-
Chl XapaKTePU3YIOTCS U3BECTHOH KOHUEHTPHPOBAHHOCTBIO, YPAaBHO-
BELIEHHOCTBIO BO3DYXKICHHS ¥ TOPMOXEHHUS, HAKOHELl, BLICOKOH MO~
BUXHOCTBIO, TIO3BOJISIIOIIEH C JIETKOCTBIO MEPEXOIUTh OT OMHOHN Hesi-
TEILHOCTM K OIPYTOW.

NMEeHHO 3TH 4e€pThl ONTHMATBHONH HEMpPOIMHAMUKK HCUYE3aI0T B
MPOCOHOYHOM WJIM COHHOM COCTOSIHMUM, MPU KOTOPOM TOHYC KOpBI
cHIDKaeTcsl. B TOpMO3HBIX, WM «(a30BbIX», COCTOSTHUAX «3aKOH CHIIbI»
HapyllaeTcs, BCJICACTBUE 4ero cyiabble pasapaxuTenu JTUb0o ypaBHU-
BalOTCSl C CHUJBHBIMU 110 MHTEHCUBHOCTH BBI3BIBAEMBIX MMHU OTBETOB
(«ypaBHUTeNBHasA dasar), 1M6O Aaxe MpPeBOCXOMST MX, BHI3BIBast 00-
Jiee UHTEHCHUBHBIC PEaKLMU, YeM T€, KOTOPhIE BBI3bIBAIOTCSI CHJIBHBI-
MU pa3fpaxuTesisIMU («l1apamokcanbHast azar»), 1ubo BooOIIE Nepe-
CTAlOT BHI3BIBaTh KaKye OBl TO HY OBIJIO OTBETHI («YIbTpanapagoKCalb-
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Hag ¢aza»). M3BecTHO Hasee, YTO B COCTOAHHU CHIDKEHHOIO TOHYCa
KOPBI HapyLLIa10TCsl HOPMAJIbHOE COOTHOILEHME BO3OYAUTEIBHBIX ¥ TOP-
MO3HBIX IIPOLIECCOB M Ta NMOABIKHOCTH HEPBHOM CHCTEMBI, KOTOpas
HeobXonrMma ISt TIpOTEKaHUS KaXXI0i HOPMaTbHOHU NICUXMYECKOH Jes-
TEJABHOCTH. Bce 3TO NMoKa3kIBaeT, KaKyl pellalolIylo pojib UIPaeT Co-
XpaHEeHHE ONMTUMAJIBLHOrO TOHYCa KOPBI Ul OPraHW30BaHHOTO MPOTe-
KaHUsI ICUXUYECKOMN HEATEIBHOCTH.

Bo3HMKaeT, OMHAKO, BOIIPOC; KaKHe arnmnaparhl Mo3ra 00ecreynBa-
0T COXpaHEHHE 3TOTO TOHYCa KOPhI ?

OnHuM u3 HauboJIee BaXXHBIX OTKPHITHI OBUIO YCTAHOBJIEHUE TOIO
¢axra, 4yTOo anmapathl, 00eCIEYUBAIOLINE U PEryIHPYIOLIHE TOHYC
KODBI, HaXONATCS HE B CaMOM KOpe, a B JIEXKAUIUX HUXKE CTBOJOBHIX U
MOIKOPKOBBIX OTAENAaX MO3ra M YTO 3TH arlapaThl HaXONsTCA B IBOM-
HBIX OTHOLUEHHAX C KOPOM, TOHU3MPYS €€ ! UCIBITLIBAsI €€ PErYIUPYIO-
1iee BIMSHUE.

B 1949 r. . MoaryH u I'. Mopyuiu oGHapyXWIH, YTO B CTBOJIOBBIX
OTIeJIaX TOJIOBHOTO MO3ra HaxomuTcs ocoboe HepBHOe 0Opa3oBaHME,
IO CBOEMY MOPQPOIOTHYECKOMY CTPOEHMIO U 110 CBOUM (PYHKIIMOHAITD-
HBIM CBOWMCTBaM NMPHUCIIOCODJIEHHOE K TOMY, YTOOH IrpagyalbHO (a He
MO MPUHIMKITY «BCE WIM HHYEro») PEryJIUpOBaTh COCTOSTHHUE MO3roBOH
KOPbI, U3MEHSA €€ TOHYC U obecnieunBas ¢ 6onpcTBoBaHre. [10CKONBEKY
OHO ITOCTPOEHO IO THITY HEPBHOM CETH, B KOTOPYIO BKpAaIUIEHHI TeJia
HEPBHBIX KJIETOK, COCIMHSIIOIIMXCS APYT C IPYTOM KOPOTKUMH OTpO-
CTKaMHM, OHO ObUTO Ha3BaHO PETUKYIApHOU dopMaimeit (reticulum —
ceTb). OHa-To ¥ MOIOYJTUPYET COCTOSTHHE HEPBHOTO arrapara.

OnHHU U3 BOJIOKOH 3TOH PETUKYNIsApHOU ¢opMaiuu (PD) Hampas-
JISTIOTCA BBEPX, OKAHYMBasCh B KOHEYHOM UTOre B HOBOI Kope. BTO
BOCXOJALIAs PETUKYJISIPHAS CUCTEMaA, MIPAOLEas pELIaloLyi0 pOJib B
aKTHBAallMM KOPLl U PETYJISINY €€ aKTUBHOCTH. JpyTHe BOJOKHA UAYT
B 0O6paTHOM HaIlpaBJIeHHH: HAYMHASACH B HOBOM M ApeBHEH Kope, Ha-
MTPARIAIOTCS K PaCIlONIOXEHHBIM HIDKE 00pa30BaHUSIM MO3ra. 31O HUC-
XOOSILAs peTUKYIApHasa cucTeMa. OHa CTABUT HILXKeJexXallue o6paso-
BaHUs MO KOHTPOJIb TeX IIPOTPaMM, KOTOPhIE BOSHUKAIOT B KOpE ro-
JIOBHOTO MO3ra M BBIMOJIHEHHE KOTOPBIX HYXKIAaeTcs B MOIUGMUKAIIMH
M MOIYNSLHH COCTOSTHHI GONPCTBOBAHMS.

0O6a 3T paznena PP cocTaBisOT eqUHYIO CHCTEMY, €IHHBIN caMO-
pETYJIHUPYIONIIHIACS amnmnapaT, KOTOpbIif oOecrieYuBaeT U3MEHEHHE TO-
HyCa KOpEI, HO BMECTE C TEM CaM HaXOIHTCS ITOJ ee BIUSHUEM, U3ME-
HSSICh ¥ MOTUDULIMPYSCH TTOH PETYJIUPYIOLMM BIUSIHHUEM MPOUCXOISI -
LIMX B HEH U3MEHEHUT.

Onucanue P® sBWIOCL OTKPBITHEM ME€PBOro GyHKIIHOHAIBHOIO
MO3roBOro 6j10Ka, 00ecneyrBalOLLErO peryslMio TOHYCa KOpPBI U CO-
CTOSIHUI OOAPCTBOBAaHHUSA, MO3BOJSIOLLErO PeryjMpoBaTbh 3TH COCTOS-
HHUS COOTBETCTBEHHO IMOCTABJIEHHBIM Tepel YeoBeKOM 3anayaM. Mc-
CJIENOBAHUE €ro JCHCTBUSA ITOKA3alo, YTO 3TOT OJIOK BHI3BIBACT pEak-
oo npobyxneHust (arousal), NMoOBBILLIAET BO3OYIMMOCTb, 0OOCTpsIET
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YYBCTBUTEJIBHOCTh M OKa3hIBAET TEM CaMBIM OOllee aKTUBHpYIOLIEe
BIMsIHWE Ha KOpY TONOBHOro Mosra. IlopaxeHue BXOASIUUX B HETO
CTPYKTYp TIPUBOIMT K PE3KOMY CHIDKEHMIO TOHYCa KODBI, K TIOSIBJIe-
HUIO COCTOSIHUS CHA, a HHOTAAa M K KOMaTO3HOMY COCTOsSIHUI0. BMecTe
¢ TeM 6BUTO OGHApYKEHO, YTO pa3gpaxeHue apyrux suep P® (ropmo-
34IIMX) BEJIO K BOSHMKHOBEHHIO XapaKTepPHBIX JUISI CHA U3MEHEHHI B
3JIEKTPUYECKOM AKTUBHOCTU KOPbI U K Pa3BUTHIO CHA.

* %k

Axtupupywouias P®, gsigomascs BaXHeWIIeH 4acTbl0 MEPBOro
dyHKIMoHaANIbHOro 6J10Ka MO3ra, ¢ caMoro Hayajga ObUta Ha3BaHa He-
crieiMpuyecKon. STo KOPEHHBIM 00pa3oM OTIMYANO €€ OT MOJABIAI0-
1Iero yucia cneiidpuuecKuX (CEHCOPHBIX M IBHIaTENbHBIX) CHCTEM
MO3roBOji KOphl. CUMTAJIOCH, UTO €¢ aKTUBUPYIOILEE M TOPMO3HOE I -
CTBME PaBHOMEpPHO 3aTPArMBalOT BCE CEHCOPHBIE W BCE IBHUTAaTENIbHBLIE
(QyHKUMK OpraHU3Ma M YTO €€ (PYHKUHMEN ABIACTCA JHILb PEryisuus
COCTOSHMI CHa U OOIpCTBOBaHMA, T.€. Hecneuunduyeckoro GoHa, Ha
KOTOPOM NpPOTEKAIOT CaMbl€ pa3IMYHbIE BUIBI AeATETBHOCTH.

DTo yTBEPXAEHUE HENb3sl, OMHAKO, IPU3HATH ITOJTHOCTHIO MPaBIIb-
HuiM. Kak mokazanu mampHeline HaOmoneHus, PO uMeer omnpene-
JIEeHHBIE 4epThl UM GHEePeHINPOBAHHOCTH WIH «CITELIM(PUIHOCTH» KaK
110 CBOMM aHaTOMHUYECKUM XapakKTepHUCTUKaM, TaK U MO CBOMM HUCTOY-
HUKaM U 1o ¢opMaM TpossBieHUs. Tonsko 3Ta nuddepeHUNpOBaH-
HOCTh («CTTeUH(HIHOCTb») HE UMeET HHYEro OOUIero ¢ «MOAATbHO-
CTbIO» OCHOBHEIX OPTaHOB YYBCTB (MY aHAJIM3AaTOPOB) U HOCHUT, KakK
ToKa3aJl psii aBTOPOB, CBOCOOpa3HbIM XapakKTep.

OcTtaHoBUMcS Ha 3Toi MU PepeHIIMPOBAHHOCTH MCTOYHUKOB aK-
TUBAlLIMM, COCTABJIAIOIIEH OCHOBHYIO GYHKLHMIO P®, u Ha ee nudde-
PEHLHPOBAHHOM TonorpaduuecKoil OpraHu3arum.

U3BecTHO, YTO HEpBHAsg CUCTEMa BCEraa HaXOIUTCA B COCTOSTHUU
HEKOTOPOro TOHYCa aKTHBHOCTH M UTO COXPaHEHHE ero CBSI3aHO CO
BCAKOM XHU3HEAEATEILHOCTEIO. OOHAKO CYIUECTBYIOT CUTYALlHH, B KO-
TOPBIX OGBIYHEBIN TOHYC HENOCTATOUEH U JODKECH OBITh MOBHIUIEH. DTH
CHUTYallMH M SIBJISAIOTCS OCHOBHBIMU UCTOUHMKAMU aKTHUBALIMU HEPBHOM
CUCTEMBI. MOXHO BBUIEUTB, 1O KpailHeit Mepe, TPM OCHOBHBIX HC-
TOYHHWKA 3TOW aKTHBAlLIM{, TIpUYEM HeHCTBUE KaXKIOTO U3 HUX Tepe-
JlaeTCs MpH TOCPENCTBE aKTUBMpYIolleit PD M, yTo CyliecTBEHHO, NpH
TIOMOILIM ee Pa3IMYHBIX YacTeif. B 3ToM U cocTouT nuddepeHIIMpPOBaH -
HOCTb WK CHEMDUIHOCTE QYHKIMOHAIBHOU OpraHU3alMy 3TOi «He-
crieiMPUYECKO» aKTUBHUPYIOLUEH CHCTEMEL.

TlepBbiii U3 3TMX UICTOYHUKOB — OOMEHHDIE TIPOIIECCH OPTAHU3Ma,
WIM, KaK MHOTAA BBIPAXAIOTCHA, €T0 «BHYTpPEHHee XO39HUCTBO». DT
npoliecchl, IPUBOASIIME K COXPAaHEHUI0 BHYTPEHHEro paBHOBECHUS
opraHmM3Ma (roMeocTasuca), B X Haubosee mMpocThix opMax cBSI3aHbI
C IbIXaTeJIbHBIMM, NHIIEBapUTENIbHBIMU TTPOLIECCAMU, C CaXapHbIM H
O6eIKOBBIM OOMEHOM, C BHYTPEHHEN ceKpeLueit u T.1. Bce oHM pery-
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JIMPYIOTCS IJIaBHBIM 00pa3oM armapaTaMM THitoTanaMyca. TecHO CBS-
33aHHas C ruroratamMycoM PP npomonaroBaToro u CpeiHero Moara Tak-
JKe UTpaeT 3HAYMTENbHYIO POJib B 3TOW Haubonee NpocToit («BUTAIDL-
HO#») dopMe aKTUBaLIMH.

Bbonee cioxHbie (OPMEBI 3TOrO BUAA aKTUBALIUM CBSI3aHBI C OOMEH-
HbIMM TpOLIECCAMM, OPTaHW30BAHHHIMH B OIpEHC/IEHHbIE BPOXICH-
HbI€ CUCTEMBI MTOBEAEHHUS (CHCTEMbl HHCTUHKTUBHOTO, WIH 6e3yCIIOoB-
HO-pe(IEKTOPHOIO, IMUILIEBOrO U MOJOBOrO MOBEACHHUS).

O6wuM 11 0o6OMX 3TUX BHIOB aKTUBALIMH SABISAETCS TO, YTO HMX
HUCTOYHHUK — OOMEHHBIE (M I'YMOpaJIbHbBIE) MPOLIECCH, MPOTEKAIOLIHE
B OpraHuamMe. Pazimuus e X 3aKMovaoTCs: B HEOAWHAKOBOM O CIOX-
HOCTH YPOBHE OpPraHH3alUMU M B TOM (akTe, YTO €CJIM MEpBbIE IIPO-
eccol, HauboJiee JIEeMEHTapHbIC, BBI3BIBAIOT JHLIb MTPUMHUTUBHEIE
aBTOMAaTHUYECKHE PEaKIIMM, CBSI3aHHBIE C HEAOCTAaTKOM KUCIIOpOoJa Wi
BBLIEJICHHUEM 3aIlaCHBIX BELIECTB U3 MX OPraHUYECKUX AEIO U TMPHU ro-
JIOAHUM, TO BTOPbIE OPraHU30BAHBI B CJIOXHEIE MMOBEICHYECKHUE CHUC-
TeMBbl, B pe3yjbTaTe NEHUCTBUSL KOTOPBIX YAOBJIETBOPSIOTCS COOTBET-
CTBYIOLIME NIOTPEOHOCTH M BOCCTAHABJIMBAETCSI paBHOBECHE «BHYTPEH-
HEro X03AiCcTBa OpraHMu3Mar.

EcTecTBEHHO, YTO I TOTO YTOOBI BBI3BATH CJIOXHBLIE HMHCTHUHK-
THUBHbIE (DOPMBI TOBEACHUSI, HEOOXOOMMa BeCbMa U30OMpaTeIbHAs U
crieuudpudeckas akTHBalusa. buonornyeckn cneunpuyHbie GOPMBI
MULLEBOMA WJIM MOJOBOM aKTUBAaUMHM 00ecrie4yuBaloTcsl 6ojiee BBICOKO-
PACHOJIOXKEHHBIMHU ApaMU Me33HUePanbHON, IM3HLEDATHHON U IUM-
6uyeckoii PO. B 3THx 06pa3oBaHUSX MO3rOBOIO CTBOJMA U IpEBHEN KOPBI
UMeIOTCH Bhicokocnenuduueckue sapa P@, pasmpaxeHue KOTOPBIX
TIPUBOIUT JIMOO K aKTUBALIMH, JIMO0 K OJJOKMPOBAHMIO PA3IUYHEIX CIOX-
HBIX GOPM MHCTUHKTHBHOIO ITOBEICHMUS.

Bropoit MCTOYHHUK aKTMBAllUM MMEET COBCEM HHOE MPOUCXOXIE-
HHue. OH CBSI3aH C NOCTYIUTEHHEM B OpTaHU3M pasapaxuresieit U3 BHELI-
HEro MHpa U NMPUBOAUT K BOBHUKHOBEHHIO COBEPLICHHO UHBIX (opM
aKTUBALlUHM, NPOSBIAIOUIMXCSA B BUJIE OPUEHTUPOBOYHOIO peduiekca.

YetoBEK XHUBET B MUPE MOCTOSHHO HOXOASILIEH N0 Hero HHdopMa-
UM, U TOTPEOGHOCTH B 3TOM MHGOPMALIMM MHOTIAa OKA3bIBAETCST Y HETO
HE MECHbIIICH, Y€M TOTPEOHOCTh B OPraHMYECKOM OOMEHE BellIeCTB.
JIMILEHHBIN MOCTOSTHHOTO NMPUTOKA MH(pOPMALIMK, YTO UMEET MECTO B
peNKHX CJy4asiX BBIKJIIOUEHHUS] BCEX BOCIPUHUMAIOILHUX OpPraHOB, OH
BITQIA€T B COH, U3 KOTOPOTO €ro MOXET BBIBECTH TOJNHKO MOCTOSSHHO
rnocTymnaroluas uHpopmaluss. HopMaibHBIH YeIOBEK NMEPEHOCHUT Orpa-
HUYEHUE B KOHTAKTE C BHEIUHUM MUPOM o4eHb Tsxeno. Kak 31o Ha-
omonan 1. X366, 10cTaTOYHO OBLIO IMOMECTUTh UCIBITYEMBIX B YCIIO-
BHUSI PE3KOTO OrpaHUYEHHUS NMPUTOKA BO3OYXIECHUM, YTOOBI UX COCTOSI-
HHe CTaHOBWIOCH TPYIHO MEPEHOCUMBIM U YTOOBI Y HUX BO3HUKAIU
rajulIOLIMHALMY, KOTOPble B KaKOMU-TO Mepe KOMIIEHCHPOBAJIMU Orpa-
HUYEHHBIA NpUTOK MHPopMauuu. COBEpIIEHHO eCTECTBEHHO [103TO-
My, YTO B ammapaTe roJOBHOIO MO3ra, ¥ B YaCTHOCTHU B anraparax
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PO, umeroTcs crneuraibHbIE MEXaHU3MBI, 00€CleYMBalOUINE TOHU-
4ecKylo (opMy aKTUBAallMM, UICTOYHUKOM KOTOPOM SBJISETCA NMPUTOK
BO30YXIEeHWH M3 OPraHOB YyBCTB, 00JIagalolUM B U3BECTHOM Mepe He
MEHBIIEH MHTEHCUBHOCTBIO, YEM IMEPBBIM, YKa3aHHBIM BbILIE MCTOY-
HUK aKTUBaLIUU.

OnHako 2Ta TOHM4YecKasd (opMma akTUBALMHK, CBS3aHHas C pabo-
TOM OpraHoOB YYBCTB, SIBJISAETCS JIMIIb HaUOOJEE 3JIEMEHTAPHBIM HC-
TOYHHUKOM aKTHBALlMHM ONMCHIBAEMOro TUMa. [JOCKONbKY YeTOBEK XH-
BET B YCJIOBUSAX ITOCTOSSHHO MEHSIOLLEHCS Cpenbl, 3TH U3MEHEHUSI —
WHOT/Ia HEOXUJAHHBIE IJIST HEro — TpeOyIoT U3BECTHOTO 00OCTPEH-
HOTO COCTOSIHUSI OOAPCTBOBaHUS. Takoe o6ocTpeHHOe 60apCTBOBA-
HHe TOJXHO CONPOBOXKAATEH BCIKOE U3BMEHEHHNE B OKPYXAalOILIHMX YCIIO-
BUAX, BCSAKOE MOSIBJICHHUE HEOXHUIAHHOTO (2 HHOTIOA U OXUAAEMOro)
U3MeHeHHSA YCJIOBHI. OHO IOIKHO MPOSIBISTLCS B MOOWIM3ALNY Opra-
HHM3Ma K BO3MOXHBIM HEOXHUIAHHOCTAM, H MMEHHO 3TO JIEXHUT B OC-
HOBe 0CO0OOro BuAa aKTUBHOCTH, KoTopelit U.II.IlaBnoB Ha3bIBau
OPUEHTUPOBOYHBIM pedIeKCOM U KOTOPHIN, He Oyayun 00s3aTEIBHO
CBSI3aHHBIM C OCHOBHBIMU OHOJIOTMYECKUMU OpMaMU UHCTUHKTHUB-
HBIX TTPOIIECCOB (ITUIIEBBIM, TOJOBBIM M T.1.), SIBJISIETCS BaXHEHLLeH
OCHOBO# IO3HABATEJLHON OEATEIBHOCTH.

OoHuM 13 Hanbosee BaXKHBIX OTKPBITHHA MOCNEIHUX ACCATWICTHIA
ObUTO OOHApYXXEHHUE CBA3M OPUEHTUPOBOYHOTO peduiekca, WIM peak-
LMK TpobyXKaeHUs (aKTHBaLMK), ¢ pabdoroit PP moasra.

Kak mokasaim McciieqoBaHNs, OpUEHTUPOBOYHBIN pediekc U pe-
aKlUsA aKTUBALUMM ITPEACTABINSIOT COO0OM CIIOXHOE, KOMIUIEKCHOE SIB-
JeHue. OTHcaHBl TOHUYECKAss U TeHepaau3oBaHHasi (G OPMEI 3TOH pe-
aKIIMM, C OMHOM CTOPOHHI, H ¢a3udeckas U JIOKaJbHas ee GOpMBI — ¢
ApYrou.

Te u npyTHe CBI3aHBI C Pa3IMYHLIMUA CTPYKTYpaMu B nipenaenax Pd:
TOHWYeCcKass M FeHepaJIu30BaHHash (pOpMBI — C HIDKHHUMH, da3uye-
CKasl ¥ NIOKaIbHAasl — ¢ BEPXHUMHM OTAEJIAMU CTBOJA, U MPEXIE BCETO
¢ HecnelU(UIECKON TaTaMHUYeCKO CHUCTEMOIA.

Kak mokaszaiy MHKpO3JEKTPOXHbIE UCCIETOBAHUS, Hecmeuuduye-
CKHe siapa TalaMyca, a TakKe XBOCTATOro TeJia M T'MITIoKaMITa PyHKLMO-
HAJILHO TECHO CBSI3aHbl C CUCTEMON OPUEHTUPOBOYHOTO pediekca.

Kaxnas peakliysi Ha HOBU3HY TpeOYyeT TNpEexXIe BCEro CAUYCHMS
HOBOT'O pa3npaXXUTENsl C CUCTEMOM CTapblX, YXe paHee MOsIBIABLUUX-
cs1 pasgpaxuTteneit. ToNbKO Takas «KOMITapalUsi» MO3BOJIUT YCTaHO-
BUTD, SIBJISIETCS JIM JaHHBII pasapaXXUTeNb HEUCTBUTEJIBHO HOBBIM M
JIOJDKEH JIK OH BHI3BIBATH OPMEHTHPOBOYHBIN pedieKkc WIH Xe OH SIB-
JISIETCS CTApBIM U MOSIBJIEHUE €ro He TpeOyeT creualIbHON MOOWIN3a-
LIMKM opraHu3Ma. TONbKO TaKoi MEXaHM3M MOXET 00eCrieYrMBaTh MpoO-
1€CC «MIPUBBIKAHUS», KOTa MHOTOKPAaTHO TMOBTOPSIOIIUICS pa3npa-
XUTEJb TEPSET CBOIO HOBU3HY Y HEOOXOMMMOCTD CIIELIMATBHOI MOOH-
JIU3aLIMM OpraHU3Ma IIpM €ro TIOSBJIEHUH UcYe3aeT. B a3ToM 3BeHe Mexa-
HHU3M OPHEHTHPOBOYHOro pediekca TeCHO CBSI3aH, CIENOBATENbHO, C
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MEXaHU3MaMHU MaMsATH, U UMEHHO CBSI3b JaHHBIX NPOLIECCOB U obec-
MEYHMBAET Ty «KOMITapalluio» CUTHAIOB, KOTOpas SIBIAECTCS OIHHM U3
BaXHEHIINX YCIOBUI 3TOrO BHAA aKTHUBAlIMK. BaXKHEMHIIIMM OTKPBHITH-
€M ITOCJIEHUX JIET U ObUIO yKa3aHME Ha TO, YTO 3HAYMUTEJIbHAsA 4acThb
HENPOHOB I'MIIIOKAMIA U XBOCTATOrO TeNa, He UMEIOIINX MOIAJIbHO-
criequduyecKux QyHKIIUMHI, OCyHIECTBIAAET QYHKUHIO «KOMITapaluuu»
CUTHAJIOB, pearupys Ha IOSIRJIEHUE HOBBIX pa3ipaXuTeJieid U BBIKITIO-
Yyasi aKTUBHOCTh B YCJIOBHAX MPUBBIKAHUS K HUM.

AKTHUBHUpYIOLIIasi U TOpMO3sillIast (MHaye TOBOpPs, MOIYJIHpPYIOLLIAs)
(YHKIIMHM HEHPOHOB TMMIOKaMNa U XBOCTATOIO TeJia OKa3aJIUCh, KaK
CTaJIO SICHO B NOCJIEAHHE T'OJbl, BAXKHEHIINM UCTOYHHUKOM PETyIsILIMA
TOHUYECKUX COCTOSTHUIM MO3roBO# KOpHI, KOTOPBIE CBSI3aHbI C HAanbo-
Jiee CJIOXXHBIMY BHUIAMH OPHEHTHUPOBOYHOro peduiekca, Ha 3TOT pa3
HOCSILLIUMH YK€ HE BPOXICHHBINA, a Oojiee CIOXKHBIH, MPIDKU3HEHHO
BO3HHUKAIOLLIWI WIH YCIOBHO-peIEKTOPHBIN XapaKTep.

OcTaHOBMMCSH B KpaTKMX 4YepTax Ha TPETheM HCTOYHUKE aKTHBa-
MM, B KOTOPOM TepBBIH (DYHKIIMOHANBHBIA OJIOK MO3ra IIpUHMMAaeT
UHTUMHOE y4JacTHe, XOTS M He MCYEpIbIBAET BCEX YacTeHd MO3roBOro
anmnapara, o6ecneynBaIlNX €r0 OpraHU3aiuio.

TakuM TpeTbUM UCTOYHHKOM aKTHBALIMK YEJIOBEKA CIYXaT IUIaHHI,
MEPCIIEKTUBBI M IIPOTPAaMMbl, KOTOpPbIe ()OPMUPYIOTCS B IIPOLIECCE CO3-
HaTEJIBbHOM XW3HH JIOACH; OHU COUMAIBHEI II0 CBOEMY IIPOMCXOXKIE-
HHUIO ¥ OCYIHECTBIISIIOTCSl TIpH OmipKaiilueM y4acTHM CHadajia BHeELU-
HEH, a NMOTOM M BHYTpeHHel peun. Besikuit cpopMylTMpOBaHHBIA B
pEYU 3aMbICEN BBI3BIBACT LCIYIO MPOrpaMMmy ACHCTBUM, HATIpaBNIEH-
HBIX K IOCTIDKEHUIO 3TOM Leu. Besikoe MOCTHXEHUE €€ TIpeKpaulaeT
aKTUBHOCTB, B TO BpeMs KaK oOpaTHOE BeleT K JalbHeulle MOGHIN-
3alMM yCWIHH. BBUIo OB HENTPaBWIBHO CUMTATH BOSHUKHOBEHHE TAKMX
HaMepeHHU U (OpMYIHPOBKY liejieil YUCTO UHTEJUIEKTYaJIbHBbIM aK-
ToM. OcCylIeCTBIEHNE 3aMbIC/Ia, NOCTIDKEHHE LIENMU TPeOYIOT U3BECT-
HOM 3HEpPruMu U MOTYT OBITh 0becTeyeHs! ML MpY HATAYUU TOCTa-
TOYHOIrO YPOBHS aKTUBHOCTH. MO3roBOH arnrapar, Jiexatiuii B OCHOBe
3TOU aKTHUBHOCTH (HauOosiee CyIeCTBEHHON IUISI MOHUMAaHUS CO3Ha-
TEJILHOTO TIOBEIEHHUS YEJI0BeKa), OCTABAJICA HOJITOE€ BpeMsS HEHU3BECT-
HBIM, U TOJBKO B TMOCJEAHHE TOAB ObLT CAe/MaH CYIIECTBEHHBIN Iar K
ero BbISIBIEHUI0. OTHOCSIUMECS K 3TOMY BOIIPOCY HaOMIOAEHHUS 3aCTaB-
JISIIOT OTBEPrHYTH CTaphle NMPEANOJ0XEHUS O TOM, YTO UCTOYHHUK yKa-
3aHHOM aKTUBHOCTH CJIEIYET UCKATh TOJBKO BO BHYTPUKOPTHKAIbHBIX
cBs3sX. OHU yOeauTeIbHO TTOKA3kIBAIOT, YTO B MMOMCKaX MEXaHU3MOB
3TUX HaunboJsee BLICOKMX (pOpPM OpraHU3alMi aKTUBHOCTH CJIEOYET CO-
XPaHUTb BEPTUKAIBbHBIN MPUHLUUI CTPOCHUSI (PYHKLHMOHAIbHBIX CUC-
TEM MO3ra, T.e. OOPATUTLCSH K TEM CBSI3SIM, KOTOPBIE CYLIIECTBYIOT MEX-
IIy BBICLUIMMM OTIENIaMH KOPHl U HMXenexalieit P®.

Hamo oTMeTHTb, YTO HMCXOAAlIMe amnmapaThl P® wcciaenoBaHbl
3HAYMTEJIBHO MEHBLIE, YEM €€ BOCXOMSLIUE CBA3M. OxHako Giaronaps
HeJIoN cepuH paboT BBLISICHEHO, YTO MOCPEACTBOM KOPTHKO-PETHKY-
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JNAPHBIX ITyTed pasnpaXeHHe OTACIbLHBIX Y4aCTKOB KOPBI MOXET BHI3bI-
BaTh FeHEpPAJM30BAHHYIO PEaKIHIO MPOGYXICHUs, OKa3biBaTh 0bJIer-
yaiolllee BIUSHWE Ha CleHHaIbHbIe pedieKChl, U3MEHITh BO30ydu-
MOCTb MBILIL, NOHKXATh MIOPOTH Pa3IUYUTENBHON YYBCTBUTEIBHOCTH
¥ 00YCIOBIMBATH pAL IPYTUX U3MEHEHMIA.

TakuM 00pa3oM, ¢ JOCTATOYHOM HANEXKHOCTBIO YCTAHOBJIEHO, YTO
Hapsay cO CeUUPUYECKMMH CEHCOPHBIMU U IBUTAaTEIbHLIMUA (YHK-
IHAMU KOpa TOJIOBHOTO MO3ra OCYLLUECTBIISIET M Hecrnelunpuyeckue
AKTHBYpPYIOIME (PYHKIIMM, UTO Kaxmoe crnerudpuueckoe adpdepeHT-
Hoe WM 3P depeHTHOE BOJIOKHO COIIPOBOXIAETCS BOJIOKHOM HECIIE-
1M(pHYECKOM aKTUBUPYIOLIEH CHCTEMBI H YTO pa3fpaXeHHUeM onpere-
JIEHHBIX YYacTKOB KOpPbl MOXHO BBI3BAaTh KaK aKTUBUPYIOLIME, TaK U
TOPMO3s1I¥e BIMAHUA Ha HIDKeJIeXalllne HEpBHble 00pa3oBaHusl. BhI-
SICHWIOCH Jajice, YTO HUCXOISAIINE BOJIOKHA aKTHBUPYIOLIeH (M TOp-
Mo3ssaueit) PO uMmeior 10CTaTouHO 1P depeHLIHUPOBAHHYIO KOPKOBYIO
OpraHu3alMIo, U eCIM Haubonee cneuupryeckre MyYKA ITUX BOJIO-
KOH (ITOBBIIHAMOIIHAX HJIH MTOHIKAIOUWUX TOHYC CEHCOPHBIX WIH ABUTA-
TeJIBHBIX AMMapaToOB) MCXOMST U3 MEPBUYHHIX (M YACTWYHO BTOpHY-
HBIX) 30H KOpBI, TO §ojiee OOLIHE aAKTHBHUPYIOIUHE BIUAHUA Ha PO
CTBOJIa UCXOIAT MpEXIE BCETO U3 JIOGHEBIX OTIENIOB KOPHL. DT HUCXO-
IAlIMe BOJIOKHA, MOYIIUE OT NMPepPOHTANBHON KOPHI K siIpaM 3pH-
TeJILHOTO Oyrpa ¥ HMWKEjieXaillMX CTBOJIOBBIX 00pa3oBaHUiA, U SIBJISA-
IOTCSI TEM alIapaToM, MOCPEACTBOM KOTOPOrO BHICLIME OTIC/IBl MO3-
TOBO# KOPBI, HEMOCPEACTBEHHO YYacTBYlOILIME B (POPMUPOBaHUK Ha-
MEPEHMI U IUIAHOB, BOBJIEKAIOT B 3TO M HIDKeNIeXallue anmnapaTtel PO
TajaMyca ¥ CTBOJIa, TEM CaMbIM MOIYJIUDPYS UX paboTy U obecrieunBasi
HauboJjiee coXHBIE (POPMBI CO3HATENBHON NEeATETEHOCTH.

Bce 3To mokasbIBaeT, UTO amnmnapaTrhl MepBOro GpyHKIMOHAIBHOTO
6JI0Ka He TOJBKO TOHM3UPYIOT KOPY, HO H CaMHU UCIIBITHIBAIOT ee Mud-
depeHIMpPYIOlllee BIUSHHUE U YTO TIEPBBIA (PYHKUUOHAILHBINA OIOK
MO3ra paboTaeT B TECHOM CBSI3W C BHICUIMMHU OTAEJIaMU KOPBHI.

2

BJIOK ITPUEMA, ITEPEPABOTKM U XPAHEHUA
HNHPOPMAIINHA

Kak 6nuto cka3aHo, TiepBhlil QYHKIMOHATBHBIN OJIOK [TOCTPOEH MO
THITY «HeCTIeLiM(bHUeCKoM» HEPBHOM CETH, KOTOPas OCYLLECTRISIET CBOIO
(QYHKIUHIO TIOCTEMEHHOTO, TPANyaIbHOTO H3MEHEHHUSI COCTOSHUI 1 He
HMEET NMPSMOTO OTHOLIEHHA HH K IIPUEMY M MepepaboTke HHpopMa-
MY, HH K BBIpAbOTKE COlEePXKaTeNbHBIX HAMEPEHH, IUIAHOB U IPO-
rpaMM 11oBeieHHA. Bo BceM 3TOM JaHHBIHM 610K MO3ra (pacronoXeH-
HbIN B OCHOBHOM B IIpedesiax MO3TOBOTO CTBOJIA, 0Opa30BaHUi MeXY-
TOYHOI0 MO3ra ¥ MEIHAIbHBIX OTAEIOB KOPHI) CYIIECTBEHHO OTIHYa-
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eTCs OT alapaToB BTOPOro (pyHKIIMOHAIBHOrO OJI0Ka MO3ra, Hecy-
LLIEr0 OCHOBHYIO (PYHKLMIO NpueMa, NepepalGoTKM U XpaHEeHHs UH-
¢dopmarmu.

3TOT O/I0K PacHONOXKEH B KOHBEKCUTAIBHBIX (HapyXHBIX) OTAENAX
HOBOHM KOPH (HEOKOPTEKCa) M 3aHUMAET ee 3aJHHe OTHEJbI, BKITIOYas
B CBOM COCTaB amniiapaTsl 3pUTEIbHOM (3aTbUIOYHOM), CIIyXOBOM (BU-
COYHOM) MU 0OLUIEeYYBCTBUTENBHOH (TeMeHHOI) obmactn. [To cBoeMy
THCTOJIOTMYECKOMY CTPOEHUIO OH COCTOMT HE U3 CIUIOLIHOM HepBHOM
CeTH, a U3 U30JMPOBAHHBIX HEMPOHOB, KOTOPBIE COCTABJIAIOT TOJILY
MO3roBOU KOpHBI, pacnojiarasch B 1IECTH CNIOSX, M B OTJIMYME OT armra-
paToB niepBoro 0J10Ka paboTaloT He MO MPHHLMITY rpaxyanbHBIX U3Me-
HEHHUH, a IO 3aKOHY «BCE WIM HUYEro», MPUHUMAs OTOEIbHLIC UM-
MyJbCHl M NiepeaBasg UX Ha JPYTHeE IPYTINbl HEHPOHOB.

Ilo cBOMM QYHKIIMOHATLHBIM OCOGEHHOCTSM aInaparhkl 3Toro 6J10-
Ka MPUCTIOCOOJIEHD] K TIPHEMY Pa3IpakKuUTeei, JOXOASIINX A0 TOJOB-
HOTO MO3ra oT nepudepHUYECKHX PELENTOPOB, K APOOJeHHI0 HMX Ha
OrPOMHOE YMCJIO COCTaBJSIIOUIMX 3JIEMEHTOB (AaHATM3Yy Ha MeJib4yai-
LIMe COCTARISIOIINE NETATH) ¥ K KX KOMOMHAUWHU B HYy>XHbIE TUHAMH-
yeckue (QYHKUMOHAIBHBIE CTPYKTYPHI (K 00pa30oBaHUIO LIENBbIX QYHK-
LIMOHAJIbHBIX CUCTEM).

D1oT OJOK COCTOMT M3 4acTel, 06/amalolliX BBICOKOIl MOIJATbHOMN
CIielM(pUIHOCTBIO. BXONSIIME B €10 COCTAB YACTH [TPUCITOCOOIEHBI K TOMY,
yTOOBI IPUHHUMATh 3PHUTENILHYIO, CIYXOBYIO, BECTUOYJIIPHYIO WIM O0lLe-
YYBCTBUTEIbHYIO HH(popMaUHIo. B 3T0T 6510K BKITIOYAIOTCS TaKKE LIEHT-
paTbHBIE arnapaThl BKYCOBOM U OOOHSTENBHOM peLienUMH, XOTs Y Yeso-
BEK2 OHM HACTOJILKO OTTECHSIOTCS LIEHTPAIbHBIM IPEACTaBUTEIILCTBOM
BBICHIMX 3KCTEPOLIENTUBHBIX, JUCTAHTHBLIX aHATU3aTOPOB, YTO 3aHUMa-
IOT B MpeJieax KOphI TOJIOBHOTO MO3ra OYeHb HE3HAYUTENTbHOE MECTO.

OcHOBY 3TOrO 6JIOKa 06pasyioT NMepBUYHBIE, WM MIPOEKIIMOHHEIE,
30HBI KOPbI, COCTOSIIIINE IIaBHBIM 06pa3oM U3 HEHpOHOB 4-ro adde-
PEHTHOTO CI0fl, 3HAYUTENbHAS YaCTh KOTOPBIX 00JIafaeT BhIcoYaiiei
cneunduyHocTh0. Tak, HaTpUMep, HEHPOHBI 3pUTENIBHBIX aNMnapaToB
KOpBI PearHpPYIOT TONBKO Ha Y3KOCTIeHUANTbHbBIe CBOMCTBA 3pUTENBHBIX
pasapaxkutesiei (OOIHM — Ha OTTEHKM LIBeTa, APYTHME — Ha XapakTep
AVHUH, TPEThM — Ha HAaNpaBicHHUE OBHXKEHUSA U T.11.).

EcTecTBEHHO, YTO TaKHe BBICOvaiiliMe Mo cBoeil nuddepeHUHPO-
BAaHHOCTH HEWPOHBI COXPAHAIOT CTPOTYIO MOJAILHYIO CrIeHUPUUHOCTD
W B MEPBUYHOMN 3aTBUTOYHOW KOpE HENb3si HAWTH KIIETOK, KOTOpBIE
pearvposanu Obl Ha 3BYK, TaK Xe KaK ¥ B TIEpBUYHOM BUCOYHOU Kope
MB!I He OOHApyXWIH KJIETOK, KOTOpbhlE pearipoBalu Obl HA 3pUTE/b-
Hble pa3apaXXUTeN.

Cnenyet, 0OOHaKO, OTMETHTD, YTO MTEPBUYHEIC 30HbI OTAEIbHBIX 00-
JlacTe¥l KOPHI, BXOMSIIIMX B COCTaB 3TOro 6JioKa, BKIKOYAIOT B CBOM
COCTAB M KNETKH MYJIBTHUMOJAIBLHOTO XapaKTepa, pearupyioliue Ha He-
CKOJBKO BHAOB paszapaxuTeseill, paBHO KaK Y KJIETKH, HE pearupylo-
LIMe Ha KaKOH-JTNO0 MOJAJIBHO-CIIEM(PUUECKUN TUIT pasipaxUTes el
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U, NO-BUOAUMOMY, COXPaHSIIOLAE CBOKMCTBA HEeCELUM(PHUIECKOro MOoa-
nepxaHuss ToHyca. OOHaKoO 3TH KJIETKM COCTAaBJSIOT JIUIIBL OYEHbB
HeOOoJNbIIYIO YacTh BCEro HEMpOHHOrO COCTaBa MEPBUYHBIX 30H KOPHI
(110 HEKOTOPBIM JAaHHBIM, He MPeBLIIAIOT 4 % 06IIero CocTaBa BCEX
KJIETOK).

IlepBUYHEBIE, WIX MPOEKIIMOHHBIE, 30HBI KOpBI Ha3BaHHOro 06j0Ka
MO3Ta COCTaBJIAIOT OCHOBY €ro paboTbl. OHU OKpYXE€HE! HAACTPOEHHbI-
MH Hall HUMH amnapaTaMi BTOPMYHbLIX (MM THOCTHYECKHMX) 30H KOPHI,
B KOTOPBIX 4-1 addepeHTHBIH CI0H yCTynaeT Beaylliee MECTO 2-MYy U
3-My CIIOSAM KJIETOK, HE MMEIOIIMM CTOJb BBIPaXX€HHOHM MOIalbHOMN
cneunPUYHOCTH. DTU CIIOH B 3HAYUTENLHO OONbIIEH CTEIIEHH BKITIO-
YalOT B CBOWM COCTaB aCCOLMATHUBHbIC HEMPOHBI C KOPOTKUMH aKCOHAa-
MM, [MO3BOJIAIONIYE KOMOMHUPOBATh NMOCTYNIAlOUIME BO30OYXIEHUS B T
WA UHBIC (YHKUMOHAIBHEIE Y30Phl M OCYLIECTBIISIOIINE, TAKMM 00-
pa3oM, CHHTETHYECKYIO (DYHKIIWIO.

Ilono6GHOE HEpPapXUYECKOE CTPOEHUE B OMMHAKOBOU CTEIIEHH CBOM -
CTBEHHO BCEM ODJIACTSAM KOpPHI, BKJIDUEHHBIM BO BTOpO OJIOK MO3ra.

B 3puTenpHO# (3aTBUIOYHONM) KOpe — Hal NMEePBUYHBIMU 3PUTEIIb-
HBIMH 30HaMHu (17-e mone BponMaHa) HaICTpOeHBI BTOPUYHBIE 3DH-
teabHble 1008 (18- u 19-e monsg bponmaHa), KOTophle, IpeBpallas
COMATOTOITMYECKYIO MPOEKIIMIO OTIAENbHBIX YYaCTKOB CETYAaTKU B €€
(GYHKUMOHATLHYIO OPTaHU3aLMI0, COXPAHSIOT CBOIO MOJANIBHYIO (3pH-
TEJbHYIO) CieHU(pHUYHOCTb, HO paboTaloT B Ka4yecTBe arrapara, opra-
HU3YIOLIETO 3pUTENIBHBIE BO3OYXXAEHUs, TIOCTYTIAIOIINE B MMEPBUYHBIE
3PUTEIIbHbBIC TTOJIS.

CryxoBast (BUCOYHAsI) KOpa COXPAHSET TOT XK€ MPUHLMIT ITOCTpOe-
Hus. Ee nmepBUyHbIe (IPOEKIIMOHHBIE) 30HBI CKPBITHI B [TyOMHE BUCOY-
HO¥ KODBI B TIOIEPEYHBIX U3BWIMHAX [ elis U mpeacTaBieHs! 41-M moszeM
BponMaHa, HEMPOHBEI KOTOPOTO MMEIOT BBICOKYK) MONAIBHYIO CHelin-
(bHYHOCTB, pearupys TOJLKO Ha BHICOKOMMGGbEPEHIIMPOBAHHbIE CBOWA-
CTBa 3BYKOBBIX pazfpaxureneit. Kak ¥ MepBUYHOE 3pUTENIBHOE IMOJIE,
3TH MEePBUYHBIC OTAENBI CIIYXOBOH KOPbl MMEIOT YeTKOE Tororpaduye-
cKoe cTpoeHMe. Psin aBTOpOB mojyaraer, 4To BOJIOKHA, HECYILIHE BO3-
OyXIeHHe OT TeX OTIEJIOB KOPTHEBAa OpraHa, KOTOPhIE PEarupyloT Ha
BBICOKHE TOHBI, pacIioyiaraloTcsi BO BHYTPEHHMX (MEIMAIBHBIX), a BO-
JIOKHa, pearvipyrolliiie Ha HU3KHME TOHBI, — B HapyXHBIX (JIaTepaib-
HBIX) OTHOeNiax M3BWIMHEI ['enwig. OTIUYHE B MOCTPOSHUHN MEPBUYHBIX
{(MIpOEKUMOHHBIX) 30H CIIYXOBOM KOPBbI COCTOUT JIUILUL B TOM, YTO €CJIH
B ITPOEKI[HOHHBIX OTHEJIAX 3PUTEJILHONM KOPHI NpaBhIe TOJIS 3peHHs1 060-
HX IJIa3 MpeACTaBICHbl TOJIBKO B 30HAaX JICBOTO, a JIEBBIC MOJS 3peHUS
00OMX I7Ia3 — B TEX X€ 30HAaX MPpaBoOro NMoayuapus, TO anraparsl Kop-
THEBa OpraHa NpeACTaBIeHbl B MPOEKIIMOHHBIX 30HAX CIIYXOBOW KOPHI
0o0OMX TIONyIIApU, XOTA TIPEUMYIIECTBCHHO KOHTpJIATEpaJIbHBIN Xa-
paKTep 3TOrO MPeNCTABUTEILCTBA COXPAHSAETCS.

Han annapataMu nmepBHYHON CIYXOBOU KOpbI HaICTPOEHBI ara-
paThl BTOPMYHOM CITYXOBOM KOpPBI, PACTIONOXEHHbBIE BO BHELIHUX (KOH-
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BEKCUTAIBHBIX) OTAEIaX BUCOYHOI obnactu (22-¢ M yacTUYHO 21-¢
nonsi bponMaHa) ¥ TaKKe COCTOAILME MPEHUMYLIECTBEHHO M3 MOIIHO
pPa3BUTOTO 2-TO U 3-TO CI0EB KIETOK. Tak Xe Kak 3TO HMEET MECTO B
anrapartax 3pUTeJIbHONH KOpPBbl, OHHU IPEBPALAI0T COMATOTOIMMYECKYIO
MNPOEKIIUIO CITYXOBBIX MMITYJICOB B (PYHKUMOHAIBHYIO OpraHHU3aLuIo.

HakoHel, Ta Xe NpUHUUIHAIbHAA (QYHKIIMOHATLHAS OpraHH3a-
LIS COXPAHSIETCS U B OOLIEYYBCTBHTENBHOM (TeMeHHOiT) Kope. OCHO-
BOI1 ¥ 3[€Ch SBIAIOTCA NEPBUYHbIE WM NPOECKLMOHHBIE 30HHI (3-€,
1-e u 2-e oy BpoaMmaHa), TOMMIIA KOTOPBIX TAKKE NPEUMYILECTBEH-
HO COCTOMT M3 00j1afaloliyx BLICOKOH MOJANbHOU CrieMPUIHOCTBIO
HEHPOHOB 4-TO CJ10s1, a TONorpadus OTIMYAETCST YETKOM COMAaTOTOIH -
YeCKOH NPOEKIUE OTOeNAbHBIX CETMEHTOB TEja, B CHIY Yero pas3apa-
KE€HUEe BEPXHHMX yJaCTKOB 3TOH 30HBI BHI3BIBAET ITOSBIEHHE KOXHBIX
OLUYIIEHHAH B HXKHMX KOHEYHOCTAX, CPEIHMX YYaCTKOB — B BEPXHHX
KOHEYHOCTAX KOHTPJIaTePAIbHON CTOPOHBI, a pa3paXeHHe ITYHKTOB
HIDKHETO IT0s1ca 3TOW 30HBI — COOTBETCTBYIOLLIME OLIYLIEHHUs B KOHTD-
JIaTepaJIbHBIX OTIENax JIKla, Tyd U A3BIKA.

Han 3TUMK NEepBHYHBIMH 30HAMM OOLUIEYYBCTBHTEIBHON (TEMEH-
HOM) KOpBHI HAICTPAMBAIOTCS €€ BTOPWYHBIE 30HHBI (5-€ M YacTUYHO
40-e nosne bponmaHa), Tak Xe KaK ¥ BTOPAYHBIE 30HBI 3DUTEIILHOTO U
CJIyXOBOI'O aHaJIM3aTOPOB, COCTOSIIHE ITPEUMYILECTBEHHO M3 HEHMPO-
HOB 2-10 U 3-TO (aCCOIMAaTMBHBIX) CJIOEB, BCAEACTBUE YEro WX pas-
ApaXeHHE TPHUBOAUT K BO3HUKHOBEHHIO 6oJiee KOMIUIEKCHBIX (POpM
KOXHOH U KMHECTETUYECKON YYBCTBUTEJIBLHOCTH.

TaxuM 06pa3oM, OCHOBHBIE, MOJAIBHO-CIIeIMpUYECKIE 30HBI BTO-
poro 6;10Ka Mo3ra NOCTPOEHBHI 10 €IMHOMY IIPUHLUITY HEPAapXUUECKON
OpraHM3al UM, KOTOPBIH OIMHAKOBO COXpPAHSETCS BO BCeX 3TUX 30HAaX.
Kaxmast U3 HUX JOJDKHA PaCCMAaTPUBAThCA KaK LUEHTPAIbHBIM, KOPKO-
BBIH armapaT TOrO WJIM MHOIO MOJANBHO-CHELMPUYECKOTO aHAIN3a-
Topa. Bce oHM npucnoco6IeHb! IS TOro, YTOOHB! CIYXXHUTD arnapaToM
IpyeMa, NnepepaboTKHU U XpaHEHUS [MQCTYIIAIOLUENH U3 BHEIIIHETO MUpa
MHpOpMALIUM, WIH, UHAYE TOBOPS, MO3TOBHIMM MeXaHHM3MaMH MO-
JaNbHO-crelupuYecKUx ¢GopM ITo3HABATENbHBIX POLIECCOB.

OnHako nMo3HaBaTe IbHas NeSITEIbHOCTD YeJIOBEKA HUKOrIa He TIPo-
TEKaeT, ONMPasiCh JTUUIL Ha ONHY U30JIHPOBAHHYI0 MOJAIBHOCTE (3pe-
HME, CIyX, ocfa3aHue). JItoboe npeaMeTHOE BOCTIPUATHE U TEM GoJee
MPENCTABIEHUE CUCTEMHO, OHO SIBJISIETCA PE3YJbTaTOM IOJIMMOLANb-
HOM NesITeJIbHOCTH, KOTOpasi HOCHT CHa4yalla pa3BepHYTHIN, a 3aTeM
CBEPHYTHI XapakTep. [103TOMY COBepllleHHO €CTeCTBEHHO, YTO OHAa
JOJDKHA OIIUPAThCS HA COBMECTHYIO paboTy LEJOH CUCTEMBI 30H KOPHI
TOJIOBHOTO MO3ra.

DyHKIHIO 06ecnedyeHUs TaKOW COBMECTHOM paGoTHl LENIOM TPyII-
ITbl AHAJIM3ATOPOB HECYT TPETHUYHBIE 30HbI BTOPOro 6J10Ka: 30HEI ITepe-
KPBITHS KOPKOBBIX OTIEJIOB PA3IMYHBIX aHATU3aTOPOB, PACIIONOXKECH-
HbI€ Ha FPaHMLIE 3aTHIJIOYHOH, BUCOYHOI U 3aMHELIEHTPATbHONH KOpPHI.
Hx ocHOBHas yacTh — 00pa30BaHUA HUXHETEMEHHOM 00J1aCTH, KOTO-
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pasi y 4eJloBeKa pa3BWIACh HACTOJNBKO, YTO COCTABJISIET eABa JIM He
YETBEPTYIO YacTh BCeX OOpa3oBaHUN OMMCHIBaeMOro 6joka. UMeHHO
3TO JAaeT OCHOBAHUE CUUTATh TPETHYHBIE 30HBI (MJIH KaK HX 0003HavaI
I1. ®nexcur, «3adHUI aCCOLMATHUBHBIN LEHTpP») CrelHU(pUUECKH 4e-
JIOBEYECKUMHU OGpa3oBaHUSIMU.

DT TPETUYHBIE 30HbI 33IHMX OTAEIOB MO3ra COCTOAT IMPEUMYILE-
CTBEHHO M3 KJIETOK 2-To U 3-ro (aCCOLIMAaTUBHBIX) CIOEB KOPHI M,
CJIEIOBATENILHO, TIOYTH HAlIEIO OCYIHECTBISIIOT GYHKIINIO HHTETPalun
BO30YXKIEHHH, ITPUXOMSIUINX U3 PasHLIX aHaiau3aTropoB. EcTh ocHOBa-
HHUSA IXyMaThb, YTO NOJARJISIONIECE OONBIIMHCTBO HEMPOHOB 3THUX 30H
HMEIOT MYJIbTUMONAIBHBIN XapakTep M, 110 HEKOTOPBLIM JaHHLIM, pea-
TUPYIOT Ha Takde 060bLIeHHBIE TIpPU3HAKM (HalmpUMeEp, Ha IpU3HaKU
TPOCTPAHCTBEHHOTO PACMONIOXEHUS WM KOJMYECTBA 2JIEMEHTOB), Ha
KOTOpBIE HE MOI'YT pearipoBaTh HEHPOHBI MEPBHYHBIX U JAX€ BTOPHY-
HBIX 30H KOpBI.

Ha ocHoBaHMM aHa/IN3a NICUXOJIOrMYECKHX SKCIIEPHUMEHTOB U KITH-
HUYECKHUX NaHHBIX ITOKa3aHO, YTO OCHOBHAsSI POJib 3TUX 30H CBsI3aHa C
MIPOCTPAaHCTBEHHOH OopraHM3auueil NPUTEKAIOWMX B pa3IMYHbe cde-
pbl BO3OYXIEHHWI, B MpPEBPAILCHUH TMOCIEI0BATENBHO MMOCTYMAIOINX
(CYKILIECCHMBHBIX) CHTHAJIOB B OIHOBPEMEHHO 0603pUMBIE (CHMYJIbTaH-
Hbl€) TPYTINH, YTO TOJBKO M MOXET 00ecreyuBaTh TOT CHUHTCTUYE-
CKHIi XapakKTep BOCIIPUSATHS, O KOTOPOM B CBOE BpeMsl YIIOMUHA elie
M. M. CeueHos.

Takast paboTa TPETUYHBIX 30H 3aIHHUX OTAEIOB KOPHl HEOOXOoUMa
He TOJIBKO U YCITEIIHOTO CHHTE3a JOXONSIIICH OO YenoBeKa HarJsal-
HOM MH(pOpMaLMK, HO U U Iepexona OT HEeIOoCpPeNCTBEHHbIX, Ha-
DJISOHBIX CUHTE30B K YPOBHIO CHMBOJMYECKHX TPOLIECCOB — IS OIle-
palMit 3HAYEHHUSIMU CJIOB, CJIOXKHBIMHU IPaMMATHYCCKUMHU H JIOTHYE-
CKUMH CTPYKTYpaMH, CUCTEMaM¥ YMCEN U OTBJICYEHHEBIX COOTHOILE-~
HUH. UMEHHO B CWIY 3TOr0 TPETHUHbIE 30HBI 3aIHUX OTHEIOB KODHI
ABJISIIOTCS anmapaTaMy, ydyacThe KOTOpBIX HEOOXOmUMO JUIS MpeBpa-~
IMEHUS HATJISLTHOFO BOCIPUSATHS B OTBJICUEHHOE MBILUIEHHWE, BCeraa
MpOTeKalolllee B U3BECTHHIX BHYTPEHHUX CXeMax, U JUISi COXpaHEHUS B
NaMsATH MaTepvaia OpPraHM30BaHHOTO OIbITA, MHaye ToBOps — He
TOJBKO IS TIOJy4YeHUS M KOOUPOBaHHs (TiepepaboTKH), HO U IS
XpaHeHHS MOJyYeHHON MHbOpMalnu.

Bce 3T0 ¥ 1aeT oCHOBaHHME O0O3HAYUTh BECh 3TOT GHYHKIIMOHAIb-
HEBIM 6A0K Mo03ra Kak 670K TNOoaydeHHs, NepepaboTKU U XpaHEeHUs
“HbopMauK. MOXHO BHIIEUTL TPH OCHOBHBIX 3aKOHA, M0 KOTOPBEIM
MOCTpOCHa paboTa OTACABHBIX YacTelH KOPbI, BXOASIUUX B COCTAB 3TO-
ro MO3roBoro 6o0Ka.

IlepBrBIil U3 HUX — 3aKOH UEPAPXUUYECKOTO CTPOCHUS BXOAALIHUX B
COCTaB 3TOro 0JIOKa KOPKOBHIX 30H. COOTHOLIEHUE EPBUYHBIX, BTO-
PUYHBIX M TPETHYHBIX 30H KOPBI, OCYILIECTBJISIOIIUX BCe Oojee CIoXK-
Hble CHHTE3bl JOXONslIed N0 yenoBeka WHGOPMALIMY, SIBIAETCS WI-
JocTpauueit 3Toro 3akoHa. Crnemyer, OXHAaKO, OTMETUTh, YTO OTHO-
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LIEHUS 3TUX 30H KOpbI HE OCTalOTCSl ONMMHAKOBBIMM, a U3MCHSIOTCS B
MpOoLIECCE OHTOTE€HETUYECKOTO Pa3BUTHUA. Y MaJeHbKOTO pebeHKa s
¢opMUpOBaHMA ycrnellHOH paboThl BTOPMYHBIX 30H HEoOXonuMa co-
XpPaHHOCTb NEPBUYHBIX, KOTOPHIE SIBASIOTCS UX OCHOBOH, a mist dhop-
MMPOBaHHUs paboThl TPETHYHBIX 30H — JIOCTaTOYHasA CHOpPMUPOBaHHOCTE
BTOPHYHBIX (FHOCTHUYECKUX) 30H KOPbI, 00ECIeuYrBalOINX HYXHBIH
MaTepHas I Co30aHUs OOJBIIMX MO3HABATENbHBIX CHHTE30B. [103TO0-
My HapylieHHe HU3LUINX 30H COOTBETCTBYIOLIUX TUITOB KOPBI B pAHHEM
BO3pacTe HEeU30eXHO NMPHUBOAMUT K HEMOPa3BUTHIO Oojiee BHICOKMX H,
CJIeHOBaTENEHO, KaK 3T0 ¢opMyaupoat JI. C. BHITOTCKUI, OCHOBHAsI
JIMHUST B3aMMOJIENCTBUS 3THX 30H HAIlpaBjieHa «CHH3Y BBEPX».

HaobopoT, y B3poCI0ro 4ejoBeKa C ero MOJMHOCThIO CIOXUBILUIUMM-
Cs1 BBICUIMMH TICUXWYECKMMH (PYHKUMSIMH BELYILEE MECTO MEPEXOMUT K
BBICLUMM 30HaM KOpbl. BoCTIpUHHUMast OKpYXAoIUU MHp, B3pOCHbIA
4eJIOBEK OpraHu3yeT (KOAMpYET) CBOM BIIEYATIICHHUS B U3BECTHHIC JIO-
ruyeckue cucTeMsl. IloatoMy HanGoJyee BBICOKHME (TpEeTHYHEIE) 30HBI
KOpBbI HAYWHAIOT YNIPABIATL pabOTOM MOMYMHEHHBIX MM BTOPHYHBIX 30H,
a MpH NMopakeHMH NOCHeIHUE OKa3bIBAIOT Ha UX PaboTy KOMITEHCUPYIO-
uiee BIUsAHUE. Takoe B3aUMOOTHOIIEHHE OCHOBHBIX MEPApXUUYECKU MO~
CTPOEHHBIX 30H KODPHI B 3peJIOM BO3pacTe nano ocHoBaHue JI. C. Beirot-
CKOMY 3aKJII0YHTH, YTO HAa MO3JAHEM 3Talle OHTOr¢He3a OCHOBHAS JIM-
HUSI MX B3aMMOJEMCTBUS HaNpaBJIEHA «CBEPXY BHHM3» M 4YTO B pabore
KOpBI TOJIOBHOTO MO3Ta Yy B3pOCJIOro yejaoBeKa OOHAapYXHBAeTCS He
CTOJIBKO 33aBUCHUMOCTb BBICIIMX 30H OT HM3IIHUX, CKOJBKO oOpaTHas 3a-
BUCUMOCTh — HHU3ILIKMX (MOJATbHO-CMEUPUUECKHX) 30H OT BBICLLIMX.

Bropoii 3aKoH paboThl 3TOro ¢GyHKIHOHAILHOrO 6J0Ka MOXHO
GOpPMYJINPOBATh KaK 3aKOH YOBIBAIOILEH CITELM(PUIHOCTH HEpapXH-
YECKHU NMOCTPOEHHBIX 30H KOPHI, BXOASILIIKUX B €r0 COCTaB.

IlepBUYHBIE 30HBI 06JAHAIOT MaKCUMAIbHOM MOTANBHOU Creuu-
GHUYHOCTBIO. DTO MPUCYLIE NMEPBUYHBIM 30HAM U 3pUTENLHON (3aThi-
JIOYHOM), U CIIYXOBOIl (BUCOYHOI), U OOLICYYBCTBUTENLHON (3amHe-
LIEHTpaTbHOM) Kopbl. Hanuuue B UX cOCTaBe OTPOMHOTO YMCia HEHPO-
HOB ¢ BBICOKOIU(GEepeHIIMPOBAHHON, MOZANbHO-CIIeUUPUYECKO
dyHKUMEH TOATBEPXIACT 3TO TOJOXEHUE.

BTopuyuHbIe 30HEI KOPHI (€ IpeoOIataHueM Y HUX BEpXHHX CJIOEB €€
€ MIX aCCOLTMAaTWBHBIMHM HEeHpOHAMHM) 00afaloT MOJATBHOM crie -
HOCTBIO B 3HAYHUTEIBHO MEHblIeH cTerieHH. CoxpaHsis CBOE HEINOCpeI-
CTBEHHOE€ OTHOILLEHHE K KOPDKOBBIM OTHENlaM COOTBETCTBYIOLLMX aHa-
JIN3aTOPOB, 3TU 30HBI (KoTopble I'. M. TlonsIKOB MpeanoYyuTaeT Hasbl-
BaTh MpPOEKLUMOHHO-aCCOLMALIMOHHBIMU) COXPAHSIIOT CBOM MOIAJIBHO-
crnieudgUUecKre THOCTUYECKUE (PYHKLIMH, UHTETPUPYS B OMHUX Cily4ya-
SIX 3PUTENIbHYIO (BTOPUYHBIE 3aThUIOYHbIE 30HBI), B APYTHUX CIIydasix —
CIIYXOBYIO (BTOPMYHBIE BUCOUYHBIE 30HBI), B TPETbUX Cy4asix — TaK-
TWIbHYIO HH(OpMaIInIO (BTOpUUYHbIE TEMEHHBIE 30HbI). OIHAKO BeIyLuas
pOJIb 3TUX 30H, XapaKTEPUIYIOIIUXCST TPeobiafaHueM MYJIbTUMOIAb-
HbIX HEMPOHOB H HEMPOHOB C KOPOTKHUMMU aKCOHaMH, B MpeBpallCHUU
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COMAaTOTOIMUUYECKOM TIPOEKIIMH B (PYHKLIMOHANBHYIO OpraHU3aLluIo Mo-
CTyTaloluei HHGOPMAIIUM YKa3bIBaeT HA MEHBLIYIO CITELIAATU3UPOBaH-
HOCTB UX KJIETOK, U, CJIEAOBAaTENbHO, TIEPEXON K HUM 3HAMEHYET CYLLIE-
CTBEHHBIN 1IaT Ha MYTH YOBIBAIOLIEH MOJATbHON CIEU(PUYHOCTH.

Elle MeHbllue MOJATbHAS CNTEUUGMUYHOCTL TPETUUHBIX 30H OIMUCHI-
BaeMoro 6;10ka, 0603HaYaeMbBIX KaK 30HBI TEPEKPHITHA KOPKOBBIX OT-
JIEJIOB pa3MHYHBIX aHATN3aTOPOB; STH 30HBI OCYIUECTBJSIOT CUMYJIb-
TaHHbIE (MPOCTPAHCTBEHHBIE) CHMHTE3bI, YTO AENAET IMPaKTHUYECKU
TIOYTH HEBO3MOXHBIM TOBOPHTL O TOM, KaKoi#l MOTATbHO-Cnenudpu-
YECKH (3pUTEIbHBIA WM TAKTWIBHBIA) XapakKTep OHU UMEIOT. B elile
MEHBLIEH CTETIEHHA 3TO MOXHO OTHOCUTD K BBICHIMM, CUMBOJIMYECKMM
YPOBHSAM PaGOThl TPETUYHBIX 30H, B KOTOPBIX MX (DYHKLIHUSA B U3BECT-
HON Mepe nmpuobpeTaeT HAOAMONAILHLIN XapakTep.

Takum ob6pa3oM, 3aKOH YyObIBawulei CrieUU(PHIHOCTH SBJISICTCS
JIIPYroil CTOpPOHO#M 3aKOHA MepapXUyeCKOIro CTPOEHHS 30H KOPbI, BXO-
ISIUIUX B COCTAB BTOPOTO 0J10Ka U 00eCIIeYMBAIOIINX ITEPEXOA OT IpO6-
HOTO OTPaXKE€HHUS YACTHBIX MOJAILHO-CIELU(PUYECKUX TPU3HAKOB K
CUHTETHYECKOMY OTPaXKeHHIO 6oJiee OOIUIUX U OTBIIEYEHHBIX CXEM BOC-
NMPUHUMAaEMOIO MMpa.

W.T1.T1aB10B yTBEPXIAJ1, YTO MPOEKIIMOHHBIE 30HBI KOPHI TIO CBOEMY
CTPOEHMIO SABJIAIOTCS HauboJee BrIcoKomupdepeHIIMPOBAaHHBIMH, B TO
BpeMs KaK OKPYXaIOlIUE MX 30HBI MPEIACTABIISAIOT CODON paccesiHHYIO
nepudepuio, BHIMOJHAIOUIYIO Te Xe QYHKUUH, HO C MEHbIIIEH YeTKO-
cThio. TO, YTO MePBUYHBIE 30HBI KOPHI MPEACTABIISIOT COOOI anmaparthl
¢ BhICOYaHUIe# MoJaTbHOU cnelMPUUYHOCTLIO, HE BBHI3BIBA€T COMHeE-
HUi. OIHAKO BpSA M MOXHO COIVIACUTBHCA C TEM, YTO OKPYXAIOILHUE
BTOPHYHbIE ¥ TPETHUUHBIE 30HBI MOXHO PAacleHUBATh JUIIL KaK «pac-
CESTHHYIO TIEpUPEPHIO», COXPAHSIOUIYI0 Te Xe (GYHKUMU, HO JUILb B
MEHee COBEPIIEHHOM BUIE.

3aKOHOMEPHBIM CJIEAYET CUWTATb MOJIOKEHUE, UTO BTOPUYHBIE U
TPETHUYHBIE 30HBI KOPHI (C NpeobianaHueM Y HUX MYJIbTUMOIATBHBIX U
aCCOLIMAaTUBHBIX HEMPOHOB U IPH OTCYTCTBHM MPSIMOI CBS3U C NEPU-
¢epueit) obnagaloT He MEHee COBEpLUEHHBIMM (HH3UIMMH), a OoJiee
COBEpILEHHBIMU (BBICIIMMHU) (QYHKIMOHANIBHBIMH OCOBEHHOCTAMU,
4yeM TIepBUYHBIE 30HBI KOPHI, U YTO, HECMOTPS Ha YOBIBAIOLLYIO CITe-
UMPUIHOCTD (@ MOXET OBbITh, KaK pa3 B CHJIY 3TOr0), OHHM CNOCOOHBI
UTPaTh OPraHMU3YyIOULYI0, MHTETPUPYIOLLYIO POJib B paboTe OoJiee Clie-
uMpUUeCKUX 30H, NMpUoOpeTas KJIKYEBOE 3HAYEHUE B OpPraHU3aluu
(DYHKIIMOHANBHBIX CUCTEM, HEOOXOAMMEIX MUl OCYIHECTBICHUS CIOX-
HBIX [103HABaTEJIbHbIX MPOLIECCOB.

be3 yyera 3TOro mpUHUMIIA BCe KIIMHMYECKHE (PAKTBI PYHKIMO-
HAIBHBIX HApYIIEHW, BO3HUKAIOIIUX MPU JIOKATBHBIX MOpaXeHUsIX
MO3ra, OCTAIOTCSI HEMOHSTHBIMHU.

TpeTnit, oCHOBHOI 3aKOH, KOTOPOMY MOIYUHSIETCS padoTa ONu-
CbIBaeMOTro (BTOpPOro) (yHKIMOHAIBHOro 6J0Ka (KakK, BIOpOYEM, W
KODBI TOJIOBHOT'O MO3ra B LIEJIOM), MOXHO 0003HaYUTh KaK 3aKOH TpO-
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TPECCUBHOM naTepanu3aiuu QyHKUUHA, BCTYyNAOWUX B ACHCTBUE 1O
Mepe Tepexoga OT IMEPBUYHBIX 30H MO3TOBOM KOPBI K BTOPUYHBIM U
3aTEM TPETUYHBIM 30HaM.

U3BecTHO, YTO NEpBUYHbIE 30HBI OOOMX MOJyLUapUil MO3TOBOI
KOpbl, MTOCTPOEHHBIX O NMPUHUHUITY COMAaTOTOIMMYECKON ITPOEKLINH,
paBHOLIEHHEBI. Kaxmast N3 HUX SBISETCS MPOEKIINe KOHTpJaTepaib-
HBIX (PacIloIOXKEHHBIX Ha IIPOTUBOITOJIOXHON CTOPOHE) BOCIIPUHHMA-
IOILMX MOBEPXHOCTEMN, U HU O KAKOM JOMHUHUPOBAHUH MEPBUYHBIX 30H
KaKOro-jaubo OJHOro U3 MoJjyllapuil TOBOPUTh HEJb34.

HWNHaye oOCTOMT Oe0 NMpPH Iepexone K BTOPUYHBIM, a 3aTeM U
TPETUYHBIM 30HAaM, TIe BO3HUKAET U3BECTHAS JlaTepaiM3auus QyHK-
LIMH, He UMEIoIasi MECTA Y XHBOTHBIX, HO XapaKTepHas it GyHK-
LIMOHAJIBHOM OpPraHMU3alliy YenoBeyeckoro Mo3ra. Jieroe mosnyiuapue
(y npaB1Iei) CTAaHOBUTCS JOMUHAHTHLIM. UMEHHO OHO HaUMHAET OCY-
LIECTBJIATh peyeBble GYHKUMH, B TO BpEMsI KaK MMpaBoe MoJyluapye,
He CBSI3aHHOE C JeSITEJIbHOCTBIO IMPaBOil PYKM M peyblo, OCTaeTcs
CYOIOMMHAHTHBIM. Majio TOro, 3710 JIeBOE MOJyllapyue HAYUHAET Ur-
paTh CYILECTBEHHYIO POJIb HE TOJILKO B MO3TOBO#I OpraHU3aLMy peye-
BbIX ITPOLIECCOB, HO ¥ B MO3rOBOI OpraHM3alMUX BCEX CBSI3aHHBIX C
pEYblO BHICHIMX (POPM TICHXMUYECKOM AEATEIbHOCTY — OPraHU3OBaH-
HOTO B JIOTHYECKHE CXEMBbl BOCIIPHATHS, aKTUBHOH BepOaIbLHOM 11a-
MSTH, JIOTHYECKOTO MBILWIECHHUS (B TO BpeMsl KaK IpaBoe, CyOIOMH-
HaHTHOeE, TToJylIapye JIMOO MIPacT B MO3TOBOM OPraHU3alMU 3ITUX
IIPOLIECCOB TIOOYUHEHHYIO pOJib, JUOO BOOOLIE HE y4acCTBYET B HX
obecrieyeHUM).

B urore natepanu3alny BHICUIMX (GYHKIIHHM B KOpE FOJIOBHOTO MO3ra
GYHKUMM BTOPUUHBIX ¥ TPETUYHBIX 30H JIEBOTO (BEAYLIEro) nojyuia-
pHsL Y B3pPOCJIOTO 4YeJloBeKa 3HAYHUTENBHO OTJIMYAIOTCS OT (PYyHKUMIT
BTOPUYHBIX U TPETUYHBIX 30H NMPABOro (CyOIOMHMHAHTHOrO) IOJyLIa-
puUst, BCICACTBHE YETO IPH JIOKAILHBIX MTOPaXEHHUAX MO3Ta MOAaBIIsIO-
1lIe€ YUCJIO CUMITTOMOB HAPYIIIEHHUS BBICUIMX ICUXUYECKUX [TPOLIECCOB
BO3HUKAET MPH MOPAXEHUAX BTOPUMHBIX ¥ TPETUYHBIX 30H JOMWHAHT-
HOTO (JIEBOTO) Mojyllapus. OTa Beayllas pojib JIeBOro (IOMUHAHTHO-
ro) nonyuapus (Kak 4 oO0LIMKA NPUHUMIT TIPOTPECCUBHON JlaTepasu-
3allMH (pyHKIIMIT) pe3Ko OTINYAEeT OPraHU3alMI0 YETOBEYECKOTO MO3-
ra OT MO3Ta XXMBOTHBIX, NOBEJCHNE KOTOPBIX HE CBSI3aHO C PEYEBO
JesATeIbHOCTBIO.

CnenyeT, OOHaKO, YYMTHIBAThb, YTO aOCONIOTHAsE TOMMHAHTHOCTb
OIHOTO (JIEBOTO) TOJYLIapus BCTPEYAETCs JaJeKO HE BCErga M 3aKOH
JIaTepATU3alIMd HOCHT JINILIL OTHOCUTENbHBIH XapakTep. [1o JaHHBIM
MOCJIEAHUX UCCIIEAOBAHUM, JIMLIb OHA YETBEPTh BCEX JIIOACH SIBJISIIOT-
¢S MIOJIHOCTBIO TMpaBIIaMM, MTPUYEM TOMBKO HECKOJIBKO B0JIblIE OMHOMN
TPETU MPOSABISET BEIpaXEHHOE NMpeobiianaHue JIeBOro Moayuapus, B
TO BPEMS KaK OCTaJIbHbIE OTJIWYAIOTCS OTHOCUTEIBHO C1a00 BBIPAXEH-
HBIM TIpeobJialaHWeM JIEBOrO ITONYIIAPUsI, 2 B OOHON HEcATON BceX
cJiyyaeB mpeofJiagaHye JIeBOTO TOMyIiiapusi BOOOIe OTCYTCTBYET.
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BJIOK ITPOTPAMMMPOBAHNA, PETYJIAIINN
N KOHTPOJA JEATEJIBHOCTHA

IIpueM, nmepepaboTka U XpaHeHHe HHPOPMAaLIMK COCTABIAIOT TOJIBLKO
OIHY CTOPOHY CO3HATEJIFHOM XXW3HH YenoBeKa. Ee npyras cropoHa —
OpraHMu3alvsl aKTUBHOM, CO3HATENIbHOM, LieJIeHAIIPaBIEHHOM NEATENb-
HocTH. OHa 06ecTieunBaeTCs TPETbUM (PYHKIMOHAIbHBIM GJI0KOM MO3-
ra — OJJOKOM NPOrpaMMHPOBaHNS, PETYISALMHA U KOHTPOJIS.

YenoBeK HE TOJBKO MAaCCUBHO pearMpyeT Ha JOXOISIINE A0 HETo
curHanel. OH CO3HaeT 3aMBICILI, (POPMUPYET TUIAHBI ¥ IPOTPaMMBbI CBOMX
JNEUCTBUIA, CIEOUT 32 UX BBINIOJIHCHUEM, PETYIMPYET CBOE MOBEACHUE,
MPUBOIIS €r0 B COOTBETCTBME C IUITAHAMH M ITPOrpaMMaMH; KOHTPOJIH-
PYET CBOIO CO3HATENbHYIO ACATEIbHOCTD, carnvas 3¢ dheKT NelCTBUM ¢
HCXOIHBIMH HaMEpPEeHHUSIMH U KOPPUTHPYsL JOIMYLIEHHBIE OUIMOKH.

Bce 3TH npouecchl TpeOYIOT HHBIX MO3TOBBIX aIIapaToB, YEM OITH-
CaHHBIE BBHINIE, U €CJTU JaXXe€ B MPOCTHX pedIEKTOPHBIX aKTaxX Hapsmy
¢ X adppepeHTHOM CTOPOHOH CYLIECTBYIOT KaK 3¢ PEKTOPHAsSI CTOPO-
Ha, TaK ¥ anmnapaTthi oOpaTHOM CBS3U, CITyXalllie KOHTPOJIBHBIM Cep-
BOMEXaHM3MOM, TO TeM 00Jjiee TaKue CIielialbHbie HEPBHBIE 00pa30-
BaHUSI HEOOXOAMMBI B pabOTe rOJIOBHOIO MO3ra, PETYJIHUPYIOLUErO CIIOX-
HYIO CO3HATEJIbHYIO IE€ATEJIbBHOCTh. DTHUM 3aJa4yaM U CITYXKaT allapathl
TpeThero 6JI0Ka TOJIOBHOrO MO3Ta, pacIoIOXEHHBIE B ITIEPEIHUX OTAE-
J1ax B0JIBIUNX IMOMYUIAPUHA — KITepeayu OT TepelHel HeHTPaIbHOU M3-
BWIHHBI. BLIXOMHBEIMM BOPOTAMHU 3TOTO OJIOKA CIIYXKUT ABUTATENbHAS
30Ha Kophl (4-e mone bpomMaHa), 5-it cj10it KOTOPOit COAEPXUT TH-
TaHTCKWE MUpaMUAHbIe KeTKu beira. BomokHa oT HUX MOYT K IBUTA-
TEJIbHBIM SAPAM CIIMHHOTO MO3ra, a OTTYAa K MBIIILAM, COCTaBJIss
4acTH GOJIBILIOTO TTMPAMUIIHOTO MMYTH. JTA 30HA KOPHI UMEET MPOCKIIN-
OHHBI XapaKTep U TOnorpapHYecKd MOCTPOEHa TaK, YTO B €€ BepX-
HHUX OTAeNax GepyT Hayajo BOJIOKHA, MAVIIME K HIDKHUM, B CPEIHHUX
OTHENaX — K BEPXHUM KOHEYHOCTSIM IMPOTHUBOMNOJIOXHON CTOPOHHI, B
HIKHUX OTOEJaX — BOJIOKHA, MAYLIHE K MBbIIILIAM JTH1A, Iry0, S3bIKa.
MaxkcuManbHOe NPEeICTABUTENBCTBO B 3TOM 30HE KMEIOT OpPTraHbl, 0c060
3HAYUMBIE U HYXIAolecsd B HauboJiee TOHKON perysiinu.

[IpoekuMOHHAs IBUTATE/IbHAA KOpa HE MOXET, OOHAKO, (PYHKIINO-
HHUPOBAaTh U30JMPOBAHHO. Bee ABUDKEHUS 4eOBeKa B TOW WU MHOM
CTETEeHU HYXIAIOTCS B MU3BECTHOM TOHHYECKOM (POHE, KOTOpBIH 06ec-
rneuyupaeTca 0a3aJbHMIMU OBUTATEIbHBIMU Y3JIaMU U BOJIOKHAMM
3KCTpPAaNUpaMUIHONA CUCTEMBI.

IlepBuuHasi (NMpoeKLIMOHHASA) NBUTATeIbHAs KOpa SBJISIETCS, KakK
YX€ CKa3aHO, BBIXOOHBIMH BOPOTaMU OBUTATEABHBIX UMITYJIbCOB («IIe-
PEIHVMH POraMH TOJIOBHOTO Mo3ra», Kak Ha3Bal ux H. A. bepHiurreiin).
EcTecTBEHHO, UTO ABUTATE/IbHBIA COCTAaB UMITYJILCOB, ITOCHIIaEMEBIX Ha
nepudepHio, 10/DKeH ObITh XOPOLIO MOATOTOBJIEH, BKJIIOYEH B U3BECT-
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HBIE IPOTPaMMBI, M TOJIBKO ITOC/€ TaKOH MOATOTOBKHM MMITYJIACHI, Ha-
MpaBleHHbIE Yepe3 NMEPEeNHIO UEHTPATBHYIO U3BWIMHY, MOIyT o0ec-
MeYUTh HYXHBIE 1ieJlecoo0pa3Hble NBIKeHus. Takas MmoAroToBka IBH-
raTeJIbHBIX UMITYJIbCOB HE MOXET OBbITh BEINOJIHEHA CAMUMM TTMPaMHUI-
HBIMH KiieTKaMU. OHa KoJDKHa ObITh 0GeCIieYeHa Kak B armnapare Inepemi-
Hell LIEHTpaTbHOM M3BWIMHBI, TaK M B allaparax HaICTPOCHHBIX Hal
HEIo BTOPMYHBIX 30H JBUTATEIbHOM KOPBI, KOTOpDbiE TOTOBST IBWTa-
TeJIbHBIE NIPOTPaMMBL, JIMLIB 3aTEM Mepeaarollivecs: Ha TMTaHTCKUE TTH-
paMHAHbBIE KIJIETKH.

B nipenenax camoii nepenHeil LEHTpATbHON M3BWIMHBI TAKUM allna-
paToOM, YYacTBYIOIIMM B ITOATOTOBKE IOBHUIaTENbHBIX IPOrpaMM sl
Tiepeayy UX Ha TMTAaHTCKUE NMMPaMUIHbIE KIIETKH, SBASIOTCSI BEDXHUE
CJION KOPBbl U BHEKJICTOYHOE CEPOE BELLECTBO, COCTABJICHHOE M3 3JMI¢-
MEHTOB JIEHIPUTOB U IMU. OTHOIIEHNE MACCHl 3TOT0 BHEKJIETOYHOTO
CEpOoro BELIECTBAa K Macce KIIETOK NepeaHeil LeHTpaIbHOH M3BWIMHDI
PEe3KO BO3pacTaeT Mo Mepe IBOJIOLIMH, TaK YTO BEJIUYHMHA €ro Y Yelo-
BeKa BIBOE OOJIbllIe, YEM Y BBICIIHUX, Y [TOYTH B MATh pa3 Oosblle, yeM
Yy HU3LHUX 006€e3bsIH. DTO 03HAYaeT, YTO IO MEpE Mepexona K BBICIIHM
CTYTIEHAM 3BOJIIOLIMOHHON JIECTHUIE M 0COOEHHO IO Mepe Tiepexona
K YE€JIOBEKY IOBHUTaTeJIbHBIE UMITYILCHI, T€eHEPUpYEMble TMITaHTCKHMH
NMUpaMUIHBIMY KjleTKaMH bella, O/DKHBI CTAHOBUTLCA BCe Oosee yIi-
paBJIIEMBIMHM, ¥ MMEHHO 3Ta yIIpaBJIsieMOCTb 00€CIIEYMBAECTCA MOILIHO
BO3pacTalOlMMM alilapaTaMH{ BHEKJIETOYHOIO CEpOTO BELLECTBa, CO-
CTOSILIETO U3 NEHAPUTOB U TJIMU.

IlepenHas LeHTpaTbHAsA W3BWIWHA SABASETCS, OMHAKO, JIUIIE MPO-
€KLIUOHHOUW 30HOM, WCIONHHUTE/JLHBIM aIlllapaToOM MO3TOBOH KOpBI.
Peluajolniee 3HaYeHHUE B MOATOTOBKE ABUTATEIBHBIX UMITYIBCOB UMEIOT
HaJICTPOCHHBIE HAl HEW BTOPUYHLIC U TPETHUYHBIE 30HBI, TAK X€ MO/~
YMHSIIOIHMECS TPUHIIMIIAM UepapXHuecKOro CTpoeHUs U yOniBawlei
crieuMpUYHOCTH, KaK M opraHHu3alus 6J10Ka MpueMa, mepepaboTKy U
XpaHeHus1 “HopMalmu. Ho ee ocHoBHOE oTaMuMe OoT Broporo (adbde-
PEHTHOTro) 610Ka 3aKJIoyaeTcs B TOM, YTO MPOLECCH 34eCh WIYT B
HUCXOISILEM HaIpaBJcHUH, HAYUHASCh C HAUOOJIee BHICOKUX — TpeE-
THYHBIX U BTOPUYHBIX 30H, IAe GOPMUPYIOTCA ABUTATENbHLIE TUIAHBI U
NporpaMMBbl, W JIUILb 3aTeM IepeXolasl K arrapataM INepBUYHON NBU-
raTeJIbHOM 30HBI, KOTOpas MOCBIIAET MOATOTORIEHHbIE NBUTATENbHbIC
UMITYJIBCHI HA NepUdEPHIO.

Cnenymwoliast 4yepra, OTaHYaiolas paboTy TpeThero (3¢ depeHTHO-
ro) 6;1oka Kopnl oT paboTsl ee BToporo (adpdepenTHoro) 6y0Ka, 3a-
KJIIOYaeTCsI B TOM, YTO 3TOT OJIOK €aM He COAEPXUT Habopa MOAAIL-
HO-CeNUPUUESCKUX 30H, NPEACTARIAIONIMX OTACNIbHbIC aHATTU3ATOPHI,
a COCTOMT LEJUKOM M3 anmaparoB 3ddepeHTHOro (IBUTraTeJbHOro)
THIA U CaM HaXOIMTCS NOA MOCTOSHHBIM BIIMSIHHEM arnapaToB adpode-
peHTHOro 6yioka. Ponb OCHOBHOM 30HBI 6JIOKA UrpalOT MPEMOTOPHBIE
OTAeNbl 10OHOH o61acTH. Mopdonoruyeckd OHU COXpPaHSIOT TOT Xe
TUI «BEPTUKAIBHOM» UCUEPYEHHOCTH, KOTOPBI XapaKTepeH ISl BCS-
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KON IBUTraTeIbHOK KODBI, HO OTJIMYAETCs HECPABHEHHO OOJbLUMM
Pa3BUTHEM BEPXHHUX CJIOEB KOPBl — CJIOEB MAJIBIX MTUpaMu. Pasnpaxe-
HUE 3THX OTAEJOB KOPHI BHI3BIBAET HE COMATOTONMMYECKHA OIpaHUYEH-
Hble B3IparMBaHWA OTAEJbHBIX MBILLL, a LIeJble KOMIUIEKCH JBUXeE-
HUI, UMEIOLINX CUCTEMHO OPTaHU30BaHHLIM XapakTep (ITOBOPOTHI IV1a3,
rOJIOBBI M BCETO TeJia, XBaTaTeJbHbIE NBUXEHUS PYK), UTO YXKE CaMo
TI0 ceGe yKa3blBaeT Ha MHTETPaTUBHYIO POJIb 3TUX 30H KOPHI B OPraHM-
3allU¥ IBUXKEHUM.

Crenyer OTMETHTD TAKXE, YTO €CJIM pa3lpaxeHUe MepeaHer HeHT-
PaTbHOM M3BWJIMHBI BbI3BIBAE€T OrpaHUYEHHOE BO3OYXXKAEHHUE, PacIpo-
CTpaHsIollieecs ML Ha OM3JeXallie TOYKH, TO pasapaxeHue Ipe-
MOTOPHBIX OTIEJIOB KOPbI PACIPOCTPaHAETCS Ha JOCTATOYHO OTAAICH-
Hble YYaCTKM, BKJIIOYAKOIIHME U IOCTUEHTpPaJbHBIE 30HBI, U, Ha0060-
POT, CaMH Y4acCTKM MMPEMOTOPHBIX 30H BO30YXIAIOTCA TIOM BIUSIHHUEM
pasapakeHUs JaJIeKO PaCIOJOXEHHBIX OT HUX YYacTKOB addepeHT-
HBIX OTAEJIOB KOPHI.

Bce 3t QakThl HAIOT NOJHOC OCHOBAHME OTHECTH IMPEMOTOPHEIE
30HBI K BTOPHYHBIM OTIE€JIaM KOPbI U BbICKAa3aTh IIPEAINOJIOXKEHHUE, YTO
OHM OCYIIECTBJISAIOT B OTHOILIIEHUM ABUXKEHHUH TaKylO X€ OpraHu3ylo-
Wy GYHKIKIO, KAKYI0 BBIIOJHSAIOT BTOPUYHbIE 30HBI 3aIHUX OTIE-
JIOB KOpHI, NpeBpallalolIMe COMAaTOTOITHYECKYIO MPOEKIIUI0 B PYHK-
LUHOHAIBHYIO OpTraHHU3aiHIo.

HawuGosnee cyliecTBeHHOM YacThiO TPEThEro PYHKIIHOHATBLHOTO 6J10-
Ka Mo3ra SIBISIOTCSI, OQHAKO, JIOOHbIE OONMM, WIH, €CIIHU BBIPAKATLCS
TOYHee, NpedPOHTAILHBIE OTIENB MO3ra, KOTOPBIE BCISICTBUE OTCYT-
CTBHMS B UX COCTaBe MUPAMHUIHBIX KJIETOK MHOTAA HA3BIBAIOTCS IPaHy-
NsapHo#t ToGHOM Kopoi. UMeHHO 3TH pasnesbl Mo3ra, OTHOCSICh K Tpe-
TUYHBIM 30HaM KOPBI, HTPAIOT PELIAIOUIYIO posib B (GOPMUPOBAHUM Ha-
MEepeHHI U IPOTpaMM, B PETy/SIUMH U KOHTpOJie Haubosiee CIOXHBIX
¢opm noseneHus uenopeka. OHM LEJIMKOM COCTOSIT U3 MEJIKUX, 3€PHU-
CTBIX KJIETOK BEPXHUX CJIOEB KOPBI, 00IaNaIOIIUX UL KOPOTKUMHU aK-
COHaMHM M HecylliuxX, TaKUM 00pa3oM, accoLMaTUBHbIE PYHKIIUH.

OcobGeHHOCTbIO TaHHOW 0bJacTH MO3ra siBisieTcsl ee Horareiiuas
CHCTeMa CBsi3el KaK € HMIXENEeXAlMMHU OTOeNaMu MO3ra (Meauanb-
HBIMH SIpAMM, NOAYUIKOH 3pUTEILHOrO O6yrpa U IpyrMMM obpa3oBa-
HUSIMH) M COOTBETCTBYIOIUMMHU oTHenamMu P®, tak U co BceMHU oc-
TAJIBHBIMM OTHEJIAMU KOPBI. DTH CBS3M HOCST IBYCTOPOHHUI XapakKrep
U JenaioT npe¢poHTAIbHBIE OTAEAL KOPbl 06pa3OBaHUSIMU, HaXO4sI-
LIMMHCA B 0COOEHHO BLITOTHOM IMOJOXEHUU Kak U IpUeMa W CHH-
Te3a CJIoXHeMHIeid cucteMbl addepeHTalMil, UAYHIUX OT BCEX OTAC/IOB
MO3ra, TaK M IS opraHu3auuu 3¢ @epeHTHBIX UMITYJILCOB, MO3BOJISI-
IOUIUX OKA3BIBaTh PETYIMPYIOLLINE BO3ACHCTBUS HA BCE 3TH CTPYKTYPHI.

Pewaroliee 3HaueHue UMeeT TOT HakKT, YTO JJIOOHBIE JOJNW MO3Tra, U
B YaCTHOCTM MX MeIuasibHble U Ga3albHBIE OTHENBI, 00JIaNarnT 0Co-
OeHHO MOILHBIMH MYYKaMH BOCXOMSILUMX M HUCXOISIUUX CBsA3eiH ¢ PD
Y MONYyYarOT MOIIHBIE UMITYJILChl OT CUCTEM MEPBOro (PyHKLMOHAIb-
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HOro OJIOKa, «3apsoKasch» OT HETO COOTBETCTBYIOLIMM 3HEpreTHde-
CKHM TOHYCOM. BMecTe ¢ TeM OHH MOTYT OKa3bIBaTh OCOOEHHO MOILL -
HOe MOIyiHpylolllee BIugHUe Ha P®, npunapas ee aKTHBUPYIOIIUM
MIMITYJIbcaM M3BEeCTHBIA U PepeHUMPOBAHHBIA XapaKTep U MPHUBOISA
HX B COOTBETCTBHE C TUHAMHWYECKUMH CXEMaMH ITOBedeHHS, KOTOPBIC
HEMOCPENCTBEHHO (GOPMUPYIOTCSI B IOOHOH KOpe Mo3ra.

Hanuyue Kak TOpMO3SIINX, TAK U aKTUBUPYIOLUHX U MOIY/IUDYIO-
LLIUX BIUSHMWI, KOTOpPEIE JJOOHBIE MOMH OKAa3bIBAIOT Ha anmapartbl PP
nepBoro 6;10Kka, J0Ka3aHO MHOTOYUCIEHHBIMH 3JIEKTPOGU3UOTOTHYE -
CKHUMH 3KCIEPUMEHTaMH, a TakKe C MOMOLIBI0 YCIIOBHO-pedIIeKTOD-
HBIX METOOWK (B 3KCIIEDUMEHTax C XMBOTHBIMHU), Pe3yJIbTaThl KOTO-
PHIX pPE3KO U3MEHSUTUCH MOCJIe XMPYPIMYECKHUX BMEIIATENBCTB, Hapy-
LUABLUMX HOpMajlbHOE (HYHKIIMOHHPOBAHHUE JIOOHBIX OTAEJIOB MO3Ta.

BiausiHue npedpOHTATBHOM KOpPbl, H OCOOEHHO ee MeTUATBLHBIX U
0azaNbHBIX OTOENIOB, HA BHICIIME (POPMBI IPOLIECCOB aKTUBALNH OBLIO
noapoObHo M3ydeHO Ha uejioBeke E.JI. XOMCKOH M ee COTpyIHHMKAaMH.
beU10 ycTaHOBJIEHO, YTO IpePPOHTATBHBIE OTAEABI KOPHI NEHCTBH-
TEJIbHO UIPaloT CYLIECTBEHHYIO POJIb B PErYJIALUHU COCTOSHUA aKTHB-
HOCTH, MEHSS €ro B COOTBETCTBUHU C Haubojiee CIOXHBIMH, GOpPMY-
JIMPYEMBIMH C ITOMOIIBIO peYd HAMEPEHHSIMH M 3aMBICaMH1 YeJIOBEKa.
CnenyeTr OTMETHTD, UTO 3TH OTIEJIBI MO3rOBOH KOPHI CO3PEBAIOT JIHILD
Ha O4YEHb MO3OHMX 3TallaX OHTOreHe3a W CTAHOBATCS OKOHYATEJILHO
MOJrOTOBJIEHHBIMH K IEHCTBUIO JIMIUD Yy peGeHKa 4 — 7-JIeTHErO BO3-
pacrta. TeMn pocTa rwiolaau JoOHbIX 061acTeit Mo3ra pe3Ko MoBbILLIAa-
eTcs K 3,5—4 romaM M MCIBITHIBAET 3aT€M BTOPOM CKAyoK K 7 — 8-
JieTHeMY Bo3pacTy. K mepBoMy M3 3TUX ITEPUOJIOB OTHOCUTCS M CYIIle-
CTBEHHBI CKa4YOK pOCTa KJIETOYHBIX TeJl, BXOASALIMX B COCTaB Ipe-
(POHTAITLHBIX OTIEJIOB KODHI.

B ¢punoreHese 3TH OTAEIBI MO3Ta MTOTYYAIOT MOIHOE pa3BUTHE JIUIID
Ha caMbIX MO3IHUX 3Tarax 3BOJIOUMHU. Y YeIOBEeKa OHM 3aHUMAIOT OO
1/3 Bceit Macchl MO3ra 1 HMEIOT ITOMUMO YKa3aHHBIX U ApyTHe byHK-
LIMM, Oosiee HEMMOCPeNCTBEHHO CBA3aHHbIE ¢ OpraHH3alMel aKTUBHOM
IESITEIbHOCTH JIIONEH.

DTH OTHEJIBI IBYCTOPOHHE CBSI3aHBI HE TOJIBKO C HHXeJeXalllUMHU
00pa3oBaHUSIMA CTBOJIA MU MEXYTOYHOrO MQ3ra, HO M CO BCEMU OC-
TaJILHBIMH OTAEJIaMH KOpbI 6obIIMX Momytapuit. OTMedeHsl Gorareii-
ILIKe CBSI3U JIOOHBIX JOJIel KaK C 3aTBUIOYHBIMH, BUCOUHBIMHU, TEMEH-
HBIMH OOJIACTSAAMH, TaK U C JIMMOMYECKUMH OTAeIaMH KOPBI. BTO MO~
TBEPXIEHO ¥ HEeHPOHOTpapUUYECKUMU HUCCIECIOBAHUAMM, YCTAHOBUB-
LIMMH Oorateiinyio cucreMy addepeHTHBIX 1 3depeHTHBIX CBA3e
noJyici npeGpoHTAIBHON 00IACTH C TTOJISIMU IPYTHX OONacTeil KOpHI.

Takum o6pa3om, To, UTO MpedPOHTAIBLHBIEC OTAENB KOPbI ABJISIOT-
Csl TPETUYHBIMU O0Pa30BaHUSAMH, CTOSILLIMMU B TeCHEMIIIEH CBA3H MOYTH
CO BCEMH OCHOBHBIMH 30HAMM KODbI TOJIOBHOTO MO3ra, He BHI3bIBaET
COMHCHMH, U X OTIMYHE OT TPETUUYHBIX 30H 3aJHUX OTAEJIOB 3aKJII0-
yaeTcs JIMIUb B TOM, YTO TPETUYHBIE OTACIIbI JIOOHBIX H0Jiei (paKTUUE-
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CKM HaJICTPOEHBI Hal BCEMM OTAEIaMH MO3TOBOI KOpBI, OCYLIECTB-
nad, TaKMM 00pa3oM, ropasfao 6ojiee YHHBEPCAIbHYIO (QYHKIIHMIO 00-
LIeHd peryasiivy TOBEICHUS, YEM Ta, KOTOPYI0 UMEET «3aIHUN acco-
LUATUBHBLIA LIEHTp», WM, MHade TOBOPS, TPETHYHEIE TOJs BTOPOTO
(pa”Hee omnucaHHOro) OJioKa.

Mopdonormieckue NaHHbIE O CTPOEHUM U CBSI3SIX JIOOHBIX doJeu
JEeNaloT MOHSATHBIM TOT BKJIa, KOTOPBIA 3TH OOpa3oBaHUSI BHOCST B
0OLLYIO OPraHU3alMI0 TIOBEAeHMA. YXKe paHHUe HAOMIONCHUS Hall XU~
BOTHBIMM, JHILICHHBIMH JIOOHBIX IOJIEt MO3ra, MO3BOJWIM YCTaHO-
BUTb, HACKOJIBKO ITYOOKO M3MEHSIETCSI MOBEACHUE XUBOTHBIX ITOCTE
X SKCTHPIIALIMH.

Kaxk ykaseiBan emie HM.I1.I1aBnoB, y TaKOro >XUBOTHOTO HEJb3sl
OTMETUTh KaKMX-THOO HapyllIeHHA B paboTe OTACIbHBIX OPraHOB YyBCTB.
3pUTeNBHBIA M KUHECTE3UUECKHIH aHaNM3bl OCTAIOTCS COXPAHHBIMH,
HO OCMBICJICHHOE, HallpaBJIeHHOE Ha U3BECTHYIO LIEJIL ITIOBEAEHUE TITy-
6oko MensieTcsa. HopManbHOe XXMBOTHOE BCETIIa HAMTPABJLSICTCS K LIETH,
TOPMO3$1 peaKlIMM Ha HECYILIIeCTBEHHbIE MOOOYHbBIE pazgpaxkurenn. Co-
0aKa Xe C pa3pylIeHHBIMH JIOOHHIMU JOJSIMHA pearupyeT Ha Jo0oi
MOOOYHBII pa3apaxXHUTeab. YBUIEB OMAaBIIHE JIMCTbS HA CAIOBOM IO-
POXKe, OHA CXBAaThIBAET, XXYET ¥ BbIIVIEBbIBAET UX. OHA He y3HAET CBOETO
XO35IMHA. Y Hee BO3HUKAIOT HETOPMO3HWMBbIE OpPUEHTHUPOBOYHLIE ped-
JIEKCBI B OTBET Ha JIIOOBIE 3JIeMEHTbl 0OCTAHOBKH, OTBJIEYEHUE B CTO-
POHY 3TUX HECYIIECTBEHHBIX 3JIEMEHTOB HapylllaeT IUIaHbl M ITporpaM-
MBI €€ MOBENCHMUSI, JeJIacT ee NoBeAcHUe PparMEeHTapHBIM U HEYIpaB-
ngeMbIM. IHOTZIa OCMBICTIEHHOE, LieNieHanpaBieHHoe TIOBeICHME CPhI-
BAaETCS Y TAKOTO XHBOTHOTO 6eCCMBICIIEHHBIM BOCIIPOU3BEIEHUEM O~
HaXIbl BO3HUKUIMX HHEPTHBIX CTEPEOTHIOB. CobaKH, MUILIEHHBIE JT00-
HBIX oJlef ¥ OMMH pa3 TOMYyYMBIIME MUILY U3 IBYX KOPMYILEK, pac-
TIOJIOXKEHHBIX CIIpaBa W CJIeBa, HAYMHAJIM COBEpUIaTh LIMTENIbHBIE
CTEepEOTHUITHBIE «<MassSTHUKOOOpa3Hbie» IBUXKEHHUA, MHOTOKPATHO TIepe-
Gerasg OT ONHOH KOpPMYILIKM K APYIOii, HE peryjJMpysi CBOEro MoBefe-
HUS MOJYYCHHBIMU TTOAKPETUIEHUIMM.

[Tomo6HbIe hakTsl mamu ocHoBaHKe U. I1. ITaBnoBy yTBEpXIaTh, YTO
JIOOHBIE JONY UTPAIOT CYLLECTBEHHYIO POJib B CHHTE3¢ HANIPABICHHOTO
Ha U3BECTHYIO LieJIb IBIKEeHUS, a B. M. bexTepeBy — BBICKa3aTh Mnpen-
TTOJIOXXEHHME O TOM, YTO JIOOHBIE HOAU MO3ra UIpalT CYLIECTBEHHYIO
pOJIb B «ITPAaBWIbHOI OlIeHKE BHEILHHMX BHeYaTIIEHWH U Liejiecoobpas-
HOM, HampaBJIEHHOM BBHIOOpEe NBUXEHMH, COOOpa3HO C YIIOMSIHYTOM
OlLIEHKOli», 0oDecrneyruBass TaKUM 00pa3oM «IICHXOPETYNSITOPHYIO AEs-
TepHOCTh». 1. K. AHOXHMH BBICKA3aJ1 IPEATNIONIOXEHHE, YTO JJOOHEIE JOTH
MO3ra UTpaloT CYIIECTBEHHYIO POJIb B «CHHTe3e 0OCTAHOBOYHBIX CHT-
HaJIOB», O0ECTIeYnBasi 3TUM <«IIPEABAPUTENBHYIO, TIPEIITYCKOBYIO ad-
depenTalINIO» TIOBEACHWS.

JanbHellliue MccieNoBaHUsl TO3BOJIWIK BHECTH CYLIECTBCHHBIE
YTOYHEHHS B aHAJIM3 TOJBKO YTO YIOMSIHYTHIX (DYHKIIMHA JIOOHBIX J1O-
neii Mo3ra. Kak mokasanu HaOmoaeHuss C.J[xxexoOceHa, obe3bsHa,
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JIMLUEHHas JIOOHBIX NOJeil, YCIEeUIHO OCYIUECTRISET MPOCThi€ aKThl
TIOBEZICHMs1, HaITpaBJIsieMble HENTOCPENCTBEHHBIMU BIIEYATIIEHUSIMH, HO
OKAa3bIBACTCSI HE B COCTOSIHUM CHHTE3UPOBATH CUTHAJIBI, MOCTYIIAIO-
IMe M3 pasHBbIX 4YacTe CUTyallUH, HE BOCIIPUHUMAEMBIX B €IHMHOM
3PUTEJIBHOM I10JIE, ¥, TAKUM 00Opa3oM, HE MOXET BBIONHSATH CIOX-
HbIE NIPOrPaMMBI NOBENEHUs, TPeOYIOUKME OMOPEl HA MHECTHYECKHUH
TiaH. JlanpHedllre ONBITHl Psila aBTOPOB IMOKAa3alH, 4YTO yHajleHHE
JIOOHBIX 10Nell MPUBOAMUT K pacriany OTCpOYEHHBIX PeakIIMii U K He-
BO3MOXHOCTH IOAYHHUTH IOBEAEHHE XXUBOTHOIO U3BECTHOM BHYTPEH-
Hell mporpamMe (HarpuMep, NMporpaMMme, OCHOBAHHOM Ha IOCHEN0-
BaTEJIbHOW CMEHE CUTHAJIOB). AHAIM3 3TUX HApYILUEHUI MO3BOJIWI 06-
HAapY>XUThb, YTO pa3pylUeHHUE JIOOHBIX JOJE BeAeT K HApPYIICHHIO HE
CTOJIBKO TTAMSITH, CKOJbKO BO3MOXHOCTH TOPMO3HUTH OPUEHTUPOBOY-
Hble pediekchl Ha NMoOOYHBIE, OTBIICKAIOLINE pa3gpaXxuTead. Takoe
XMBOTHOE HE B COCTOSTHUM BBIIIOJHSATh 33a4Yl HA OTCPOYEHHBIE peak-
LIMK B OOBIYHBIX YCIOBHUSAX, HO CIIOCOOHO OCYLIECTBISATD 3TH peakiluU
TIpU yCTpaHEHUM MOOOYHBIX, OTBJIEKAIOIIUX pasapaxuTteiaci (rmome-
LIEHHE B IOJIHYyI0 TEMHOTY, BBEACHHE YCIIOKaMBaIOWIUX (GapMaKomno-
TMYECKHAX CPEICTB U Ip.).

Bce 3T0 cBMIETENBCTBYET O TOM, YTO pa3pyllieHHe MpedpOHTATb-
HOU KODPBI ICHCTBUTEJILHO IIPUBOMT K IITyOOKOMY HApYIIIEHUIO CI0XK-
HBIX TIPOTPaMM MOBEIEHHUS U K BLIPAXXEHHOMY pPacTOPMaXKMBaHUIO He-
IIOCPEACTBEHHBIX peaklIMil Ha MOOOYHBIE pa3IpaXKUTeNH, AeJalolieMy
BBIITOJIHEHHUE CIIOXHBIX IIPOTPAMM IMOBEAEHUS HEAOCTYIIHEBIM.

Ponb npehpOHTaNIBHBIX OTAENIOB MO3ra B CUHTE3€ LIEJION CHCTEMBI
pasopaxXuTeNIel U B CO3MaHUM TUTaHA AeHCTBUSA TIPOSIBISAETCSA, OJHAKO,
HE TOJIBKO B OTHOIUEHUH aKTYaIbHO AECUCTBYIOIIMX CUTHAJIOB, HO U B
¢$OpMUPOBAaHUH aKTUBHOTO TTOBEICHMS, HAMIPABICHHOIO Ha Oymyliiee.

Kax noxazamu HabmoneHust K. ITpu6pama, XMBOTHOE ¢ COXpaHHBI-
MU JIOOHBIMH JOJIAMH OKa3bIBAETCSI B COCTOSTHUM BBLIEPXWBATD JUTHH-
HBIE T1ay3bl, OXMWAsg COOTBETCTBYIOIIETO MMOAKPEIUIEHHUS, U ero aKThuB-
Hble peaKllMM YCWIMBAKIOTCA JIMIb M0 Mepe NPUOMIDKEHUA BpeMeHH,
KOTIZIa JOJDKEH NOSIBUTHCS OXMOAEMBIM CUTHAN. B oT/iMuMe ot 3TOro Xu-
BOTHOE, JIMIIEHHOE JIOOHBIX LOJIEW MO3ra, He CIOCOOHO 0obecrne4yuThb
TAKOE COCTOSIHUE <«aKTUBHOIO OXHIAHUS» U B YCIOBHUSX IJIMTEILHOM
ray3bl JaeT cpa3y e Maccy ABXKECHUM, HE OTHOCS MX K KOHITY Nay3bl U
K MOMEHTY OXHIAaeMOTo pa3apaxuTensi. TakuM o0pa3oM, ecTb OCHOBA-
HUSI YTBEPXIATh, YTO JIOOHBIE IOJH ABISIOTCS OMHUM U3 BaXKHeMIIUX
anmnapaToB, TO3BOJISIIOILIMX XWBOTHOMY OCYLIECTBISTh aaeKBAaTHYIO
OPUEHTHUPOBKY He TOJIbKO Ha HacTOsLUEee, HO UM Ha Oyayuiee. 3TUM OHU
obecrnieynBaloT Haubosee COXHbIE (GOPMBI AKTUBHOTO ITOBEAEHMUS.

Crenyer, HaKOHell, YITIOMSIHYTh M TTOC/ICAHIO, OYeHb CYLIECTBEH-
HYI0 GYHKIUIO JIOOHBIX ZOJEH MO3ra B peryJsiliMM U KOHTPOJIE MOBe-
IEHMUS.

B HacTosiee BpeMs SICHO, YTO cXeMa pedIeKTOPHOH JyTH He MO-
KET pacCMaTpuBaThCs Kak MOJHO OTPaXalollash BCce CYLUECTBEHHOE B
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CTPYKTYpE MOBEACHUS U YTO OHA JIO/DKHA OBITh 3aMEHEHA CXEMOM ped-
JIEKTOPHOTr'O KOJNbLA Wi pedpriekTopHOro Kpyra. B HeM Hapsany ¢ Boc-
TIpUATHEM U aHAIM30M CUTHAJIOB BHEIIHEN Cpellbl U peakUWii Ha HUX
YYMTBIBAETCSI U TO OOpaTHOE BAMSIHUE, KOTOPOE OKa3bIBacT 3(ppexT
JMeACTBUST HA MO3T XXMBOTHOTO. DTOT MEXaHU3M «OOPaTHOM CBA3H» WIIH
«o0paTHO1 addepeHTaMN», KaK CYLIECTBEHHOE 3BEHO BCSIKOFO Opra-
HU30BAaHHOIO OEHCTBUA, ObLT IOCTaBJIEH B LIEHTP BHUMAaHHUS pSIIOM
UccaenoBaTeieit, U B cooTBeTCTBUH ¢ HUM I1. K. AHOXMHBIM OBLT yKa-
3aH anmnapar «akilenTopa AeHCTBUsA», 0e3 HAJIMYUS KOTOPOro BCSAKOE
OpPraHU30BaHHOE MOBEACHUE CTAHOBUTCSE HEBO3MOXHDIM.

MHoroumcneHHbIe HaOMIOASHIA MTOKA3bIBAIOT, YTO Haulonee CIIoxX-
Hble (POPMBI TAKOTO «aKUEMTOpa AEHCTBUSA» CBS3aHBI C JIOOHBIMM IO-
JISIMU MO3ra ¥ 4YTo JIOOHBIE JOJIH OCYLUECTB/ISIIOT HE TOMBKO QYHKIIMIO
CHHTE3a BHEIUHMX pa3ApaXUTesIei, MMOATOTOBKUA K AEHCTBUIO M ¢op-
MHPOBAaHHUIO MIPOTPpaMMbl, HO M (QYHKUHIO y4yeTa 3¢deKTa IIporu3Be-
JIIeHHOTO OeHCTBUSI M KOHTPOJIS 33 €ro YCIIEIHHBIM [IPOTeKaHUEM.

Pa3pyinienue 10OHBIX AOJEH MO3ra y XHWBOTHOIO JIMILIAET €ro BO3-
MOXHOCTH OLIEHMBaTb M UCIIPABJISITH IOMYyCKaeMBble OLIMOKM, BClen-
CTBHE Yero MOBEIEHHE TEPSAET CBOM OPraHMU30BaHHBIN, OCMBICIEHHBIH
XapakTep.

B Hayase 60-x rogoB ObIJIO BHECEHO €llle OXHO CYIIECTBEHHOE N0~
MOJIHEHWE B MOHUMaHKe PYHKUHUOHAIBHOM OpraHU3aluny JOOHBIX HO-
Jied Mo3ra XWBOTHOro. Pamom ucciemoBateneil 66010 YCTAHOBIIEHO,
YTO JIOOHBIE NOJIM XMBOTHOTO HE SIBASIOTCS OXHOPOMHBLIM 00pa3oBa-
HHEM M YTO €CJIM OOHHU YYACTKHU UX (FOMOJOTMYHBIE KOHBEKCUTATb-
HBIM OTHEIaM JOOHOM MoK YesloBeKa) MMEIOT MpsSIMOoe OTHOILIIEHHE K
peryjsiliMHd JBUTaTeJIbHBIX NPOLIECCOB, TO APYTHE 30HbI (TOMOJIOTHY-
Hbi€ MEIMAJIBHBIM M 0a3aIbHBIM OTHENaM JIOOHBIX JOJied 4ernoBeKa)
HMEIOT, TTIO-BUANMOMY, MHYIO OYHKIIMIO U UX pa3pylleHUe HE BEIET K
HapYLIEHUIO ABUIATENbHBIX [TPOLIECCOB.

JlobHBIe MOIM YENOBEKa, KaK YXe€ I'OBOPWIOCH, Pa3BUTHl HEU3ME-
pUMO O60JIb1UE, YEM JIOOHBIE OJIU AaXe BHICHIUX 00e3bsH. BoT mouemy
y YesioBeKa B CUJTy MPOTPEeCCUBHOM KOpTUKATU3auM GyHKIUHA 11po-
LIECCHI TIPOrPAMMMPOBAHUSA, PETYISLIMA M KOHTPOJS CO3HATEIBHOU
JIeSITeIBHOCTH B HECPAaBHEHHO OOJIBILENH CTENIEHH 3aBUCIT OT NPepoH-
TAJIbHBIX OTIEJIOB MO3Ta, YEM IIPOLIECCH PETYJIALIUY TIOBEACHHUS Y XK1 -
BOTHBIX.

B cury coBepllieHHO ITOHATHBIX MPUYMH 3KCTIIEPUMEHT Ha YeJIOBEKE
BO3MOX€EH B 3HAYUTEILHO OOJiee Y3KUX Ipeaeiax, 4eM Ha XXKMBOTHBIX.
OnHako B HACTOSILEE BPEMsI BCE XK€ MMEETCS OOUIMPHBIM MaTepurai,
MO3BOMSAIONINH MOTYYUTE 0oJiee MOJMHYI0, YeM paHblle, THOOPMALHIO
0 posiv TIpedPOHTAILHBIX OTIEJIOB KOPHI B PETYISILIUM TICUXMUECKUX
MPOLIECCOB YeJIOBEKA.

OcHOBHasg OTIMYUTEJIbHAST YepTa PeryysiuM YeJTOBeYeCKOM Co3Ha-
TeJbHON NesSTeIbHOCTH 3aKJIIOMaeTCs B TOM, YTO OHAa COBEpLIAeTCs
npu OaMKaMileM YyJacTHM pedyd, M €CIM OTHOCHUTENBHO 3JIEMEHTap-
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Hble (DOPMBI PETYJISIUMM OPraHWYECKHUX MPOLIECCOB M JaXe INMpOCTei-
wrx ¢opM NMOBEOECHUSI MOTYT NpPOTEKAaTh 06€3 y4yacTHsl pevyd, TO BbIC-
LIKEe TICUXUYECKHUeE Mpolecchl (GOPMUPYIOTCS M MPOTEKAIOT Ha OCHOBE
peUeBOH esITEIbHOCTH, KOTOpasi HA paHHHUX CTYMEHSAX Pa3BUTHUS HO-
CHUT pa3BEPHYTHIN XapakTep, a 3aTeM Bce bonee cokpalaeTcss. UMeHHO
B CHJIy 3TOIO €CTECTBEHHO HUCKaThb IPOrpaMMUpYIOLLEE, PEryIUPYIO-
1ee U KOHTPOJIUPYIolllee AEHCTBHE YETOBEYECKOTO MO3ra IIPeXae BCe-
ro B TeX ¢popMax CO3HATENIbHON JeSITeIbHOCTH, YIIPaBJIEHHE KOTOPBI-
MM COBepIlIaeTCs MPH OJIMKaillleM YYaCTHH peueBbIX ITPOLIECCOB.

HMeroTcss 6eccriopHble (DaKThl, TOBOPSIIIME O TOM, YTO HMMEHHO
TaKHe (GOPMBI PETYJISILIMM OCYULIECTBIISIIOTCS Y YeJIOBEKA IpH ONvKam-
1eM Y4acTHM JIOOHBIX Mojeil. AHDIMMCKUI uccrenoBaTens I'. Yonrep
MOKa3ajl, YTO KaXIbIil aKT OXHAAHHsA BHI3BIBAET B KOpE TOJOBHOIO
MO3ra 4eJIoBeKa CBOeOOpa3Hble MeIJICHHbIe MOTCHUHANIBbI, KOTOphIE
YCWIMBAIOTCS 110 MEPE YBEJIMYEHHS BEPOSITHOCTH MOSIBICHUS OXUIae-
MOTO CHUTHaJIa, YMEHbLIAIOTCA C NMaJeHUEM CTENEHH 3TOU BEPOATHO-
CTH M MCYe3al0T, KaK TOJBKO 3ajaya OXHUAATh CUTHAT OTMeHsieTcst. Xa-
pakTEPHO, YTO 3THU BOJIHBI, KOTOpble ObUTH HA3BaAHBEl UM <«BOJHAMH
OXMIAHUS», MOSABISIIOTCA IIPEXIE BCEro B JIOOHBIX HOJISIX MO3Ia U yXe
OTTYa PacNpOCTPaHAIOTCS IO BCeil OCTAILHOM KOpe.

ITouTH oDHOBpPEMEHHO ¢ 3TOi Haxoxkoit M. H.JIuBaHOB BMecTe cO
CBOMMHM COTPYAHUKAMH TIPH NMOMOLIM HHOTO METOAMYECKOro Npuema
TMOATBEPIWT y4acTHe MpepPOHTANBLHBIX OTAEJNIOB Mo3ra B Haubosiee
CJIOXHBIX hopMax aKTHBAllMM, BbI3bIBAEMOI MHTEUIEKTYaAJIbHOM nes-
TEJILHOCTBIO. PerucTpupys ¢ NMOMOIBK CIELUATBHON MHOTOKAHANb-
HOM YCTaHOBKY M3MEHEHUs OM031eKTpUYECKOi aKTUBHOCTH, OTpaXa-
JoLLIMe BO3OYXIEeHHE OJHOBPEMEHHO paboTalolX MYHKTOB Mo3ra (10
150), oH OGHapyXWJI, YTO KaxIas CJIOXHAas YMCTBEHHas paboTa BeaeT
K MOABACHUIO OOABUIOTO YHCIa CUHXPOHHO paboTalolHX ITYHKTOB
MMEHHO B JIOOHBIX HOMSAX MO3ra.

Bce HazBaHHBIE MCCIENOBaHUS, IPOBEAEHHbIE HE3ABUCUMO IPYT OT
JIpyra, y6enuTeIbHO CBUACTENBCTBYIOT O TOM, YTO KOpa JIOOHBIX HNO-
Jiei MO3ra y4acTBYET B FeHepallMM MPOIECCOB AKTUBAlIMH, BO3HUKAIO-
1ie Mpy HanboJiee CIIOXHBIX (popMax cO3HATENBHON IeATEeNBHOCTH, B
OpPTaHH3alMH KOTOPOI BaXXHEl1yI0 posib Urpaet peusb. [Tomo6HbIe ¢ak-
TbI CTAHOBSITCSl SICHBIMH, €CJTA YYECTh, YTO UMEHHO 3TH pa3fiebl MO3-
TOBOH KOPBI 0COOEHHO 60raThl CBI3AIMU C HUCXOISIENH aKTUBUPYIO-
et P@, B cury yero uMeeTcsa OCHOBAaHHME IyMaTh, YTO NOOHBIE TOITH
YyeJioBeEKa MPUHUMAIOT CaMOe HEMOCPENCTBEHHOE yYacTHe B ITOBBILIE-
HHHU COCTOSIHUSI aKTUBHOCTHM, KOTOPOE COMPOBOXIAET BCAKYIO CO3Ha-
TEJIbHYIO HEATEIBHOCTh. ITH X¢€ (DaKThl 3aCTARJISIOT OPEAINOJararh, YTO
WMEHHO Npe(POHTAIbHbIE OTIEIbI KOPHI, BHI3BIBAIOIINE TAKYIO AKTH-
BalIMIO, KaK pa3 U 06ecrieYuBaloT Te ciloxHeiuue GopMbl rporpam-
MHDOBAHHUS, PETYISLIUU U KOHTPOJSI CO3HATENIbHOH AeSTENbHOCTH
YyeJIoBeKa, KOTOphIE HE MOTYT OCYLIECTBISIThCS 6€3 yUacTHUSI ONTUMAaJTb-
HOTO TOHYCa KOPKOBBIX ITPOLIECCOB.
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B3AMMOJIENCTBUE TPEX OCHOBHBIX
OYHKIIMOHAJIBHBIX BJIOKOB MO3rA

Bbruto ©b1 HelpaBMJILHO MpPEATIONAraTh, YTO KaXObif U3 OMUCaH-
HBIX 6JI0KOB MOXET CaMOCTOSITENTLHO OCYHIECTBIISTH Ty WIM UHYI0 GOopMy
nestenbHOCTH. JI1o6as co3HaTeNbHas AESTENBHOCTD, KaK y>Ke HEOIHO-
KPaTHO OTMEYajIoCh, BCErIa IRIAETCS CII0XKHON QYHKIIMOHAILHON CHU-
CTEMOI M OCYHIECTBJISIETCA, ONMMUPAsiCh Ha COBMECTHYIO paboTy BCEX
Tpex OJ0KOB MO3Ta, KaXIblii U3 KOTOpPBIX BHOCHT CBOM BKJIAl B €€
OCYUIECTBIIEHUE.

¥YXe DaBHO NPOIILJIO TO BpeMs, KOraa ICHMXOJOrM pacCMaTpuBa-
JIH TICHXMYeCKHe (PYHKIMM KaK U30JHPOBAaHHBIE «CIIOCOOHOCTH»,
Kaxasd M3 KOTOpble MOIJa ObiTh JIOKATM30BAHA B OINPEAEICHHOM
yyactke Mo3ra. OHako MUHOBAJIO M TO BpEMs, KOTIa MCUXHUYECKUE
MPOLECCH MPEACTABISIIACH N0 MOAEIU pedIeKTOpHOU AyTH, Nep-
Bas 4acTb KOTOpOH mMesa ynucTo ad¢epeHTHHIN XapaKTep M 3aMoii-
HsUla QYHKUHMHM OLIYIIEHWS WM BOCIIPUSTHS, B TO BpeMs KaK BTOpas
yacTb — 3(ppeKTOpHAas — LEJUKOM OCYIUECTBISUIA IBUXEHUS U Ieil-
CTBUS.

CoBpeMeHHBbIe TPEICTaBIEHUs O CTPOSHHHN TCHXMYECKHE IpO-
LIECCOB HOCSIT COBCEM MHOM XapaKTep U UCXOIAT CKOpee M3 MOAEIHU
«pedIEKTOPHOTO KOJIblia» WJIA CJIOXHOI caMOperyJIUpyIOlIeHCs CHU-
CTEMBI, KaXJI0¢ 3BEHO KOTOPOH BKJIloUaeT KakK addepeHTHEIE, TaK
n 3¢ PeKTOpHbIE KOMITIOHEHTHI, a BCe 3BE€HbSl 3TOM CHCTEMBI B Lie-
JIOM HOCSIT XapakKTep CJIOXHOW UM aKTHBHOM IICUXUYECKON mesATeNnb-
HOCTH.

Bruto OB HEBepHO, HANPUMED, TIPEACTABISTh OLIYLIIEHHE ¥ BOC-
MIPUSTHE KaK YUCTO TACCHBHBIE NMpoliecchbl. M3BeCTHO, YTO yXe B
OlUyIlIeHHE BKJIIOUEHHI NBUTaTeJIbHbIE KOMIIOHEHTH U COBpeMeHHas
TICUXOJIOTUS TIPENCTABIAET OlIYLICHUE, a TeM Oojiee BOCIPHSATUE
KaK pedUIEKTOPHBIN aKT, BKIIOYAIOIMUN KaK adepeHTHOoe, TaK U
addepeHTHOE 3BeHO. UTOOB YOENUTHCSI B CIOXKHOM aKTUBHOM Xa-
paKTepe OLIYLICHWH, JOCTATOYHO HANTOMHUTD, YTO JaXe y XUBOT-
HBIX OHO BKJII04YaeT KaK HeoOXOAMMOe 3BeHO 0TOOp OUONIOTUYECKHU
3HAYMMBIX TIPU3HAKOB, 2 y Ye€JOBEKa — M aKTHBHOE KOIMpYIoLiee
BJIUSTHUE SI3BIKA.

Oco6eHHO OTYETIMBO BBICTYIAET aKTUBHBIN XapaKTep CIOXHOIO
MIPEAMETHOTO BOCTIpUATHSA. XOpOLIO U3BECTHO, YTO NMPEAMETHOE BOC-
MPUATHE HOCUT HE TOJIBKO MOJAMPELENTOPHBIA XapakTep, YTO OHO,
OMUpasicb Ha COBMECTHYIO paboTy uenod rpymmnsl aHaJW3aTOpOB,
BCEraa MMeEET B CBOEM COCTaBe M aKTUBHbIE ABMTaTEJbHBIE KOMIIO-
HEHTHI.

Peurajoutyto posrb IBUXEHHH 17123 B 3pUTEILHOM BOCIIPUSITUH OT-
Meuan eule Y. M.CeueHoB, HO 3KCIIEpUMEHTAIILHO MOKa3aHO 3TO
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ObUIO JIMIIb B IOCJEIHEE BpeMsS PAIOM MCHUXODU3HMOTOTHYECKHX
UCCNENOBaHUI, NMOKa3aBIIMX, YTO HEMOABUXHBINA Ifia3 IpaKTHYC-
CKU HE MOXET yCTOMYUBO BOCIIPUHUMATH KOMIIJIEKCHBIE TTPEAMETHI
M YTO CJIOXHOE MPEeIMETHOE BOCIIPUATHE BCETAa IPEANOaraeT uc-
M0JIb30BaHHUE aKTUBHBIX, IOUCKOBBIX IBHXEHHU 17123, BRLAEISIOLIMX
HYXHBbIE [IPU3HAKU U JIUIUB NIOCTENIEHHO TIPUHUMAIOLIUX CBEPHYTHIN
XapakTep.

Bce st pakThl nenai0oT 0UeBUOHBIM, YTO BOCIIPUSITHE OCYILIECTB-
JISIeTCS IPU COBMECTHOM YYaCTHH Bcex TpeX (GyHKIMOHAIBHBIX OJIOKOB
MO3ra, U3 KOTOPBIX ITEPBbIA 00€CIIeYnBaeT HYXHBIN TOHYC KOPHI, BTO-
pO¥M — JaeT BO3MOXHOCTE aHajIu3a U CUHTE3a NOCTymnamwileil nHPop-
MalMK, a TPETUA — HEOOXOAMMBIE HalpaBleHHbBIE TIOMCKOBBLIE OBH-
XKEHMST; MOCJIEAHEe MPUIAET aKTUBHBINH XapaKTep BOCMPUHHUMAOLIEH
JESITEJILHOCTH YEJIOBEKa B 1IEJIOM.

AHaJTOrMYHOE MOXXHO CKa3aTh U O ITOCTPOEHUH MPOU3BOJILHBIX JBH -
KEHUHN ¥ OEUCTBUM.

Yyactue 3¢pdbepeHTHBIX MEXaHU3MOB B IOCTPOEHUH IBHKEHHS Ca-
MooueBuaHO. OnHaKo, Kak noka3an H.A. bepHIUTeiH, IBMXKeHHE He
MOXET YIpaBJIATbCA OOHUMH 3¢ depeHTHHIMU UMITyIbcaMu. Jist ero
OPraHM30BaHHOIO BHITIOIHEHUS HEOOXOOUMBI ITOCTOSTHHBIE adpdepeHT-
HbIE€ UMITYJIbCEHI, CATHAJIU3UPYIOLLEE COCTOSTHUE COUJIEHEHUI U MBILILI,
TOJIOXKEHHE CETMEHTOB OBWXXYLIIETOCS allfapara U Te [POCTPaHCTBEH-
Hbl€ KOOpAWHAThl, B KOTOPHIX IBMDXKCHHE ITPOTEKAET.

Bce 310 menaeT MOHATHBIM, YTO MPOU3BONBLHOE OBIDKEHHE, a TEM
6onee TpeIMeTHOE NEHCTBUE OMUPAIOTCHS HA COBMECTHYIO paboTy ca-
MBIX Pa3IMYHBIX OTIEJIOB MO3ra. Eciu anmapatsl mepBoro 6y10ka obec-
MEYUBAIOT HYXXHBIH TOHYC MBILIL, 63 KOTOPOro HUKaKoe KOOPIUHM-
pOBaHHOE JIBIXKEHHUE HE ObLIO OBl BO3MOXHBIM, TO amaparhkl BTOPOTO
6s10Ka NO3BOJISIIOT OCYILIECTBUTH T€ apdepeHTHBIE CHHTE3H!, B CUCTEME
KOTOPBIX TIPOTEKAET IBMDKEHME, a almapaThl TPeThero 6J0Ka obecre-
YUBAIOT NMOMTYUHEHUE OBUKECHMA M NEHCTBUSI COOTBETCTBYIOLUMM Ha-
MEDPEHHUSIM, CIIOCOOCTBYIOT CO3NAaHUIO MPOrpaMMbl BBINTOTHEHHUS IBH-
raTeJibHbIX aKTOB M OCYLUECTBISIOT KaK PEryIslUIO ABIDKEHHUM, TaK U
KOHTPOJIb HaJl HUMH, 6€3 Yero He MOXET COXPAaHUThCSA OpPraHH30BaH-
HBI, OCMBICICHHBIA XapakTep ABUIaTCAbHBIX M JTIOOBIX APYTUX ACH-
CTBUH.

Bce 310 IenaeT 0YeBUIHBIM, YTO TONBKO YUET B3aUMOAEHCTBUS BCEX
TpeX QYHKIUOHANLHBIX OJIOKOB MO3ra, X COBMECTHOI paboThI U TOTO,
KakKoB CrieLM(PUYECKHH BKIIaA KaXI0TO U3 HUX B OTPAXKATEbHYIO Nesi-
TEJILHOCTb MO3ra, TO3BOJISIET NMPABWIBHO pELLaTh BOIPOC O MO3TOBBIX
MEXaHHU3Max IICUXUYECKOMN IeSTeIbHOCTH.

Jypus A. P. @yHKUMOHANBHAS OPraHU-
3auus Mo3ra // EctecTBeHHO-Hay4HBIE OC-
HOBbI ncuxonoruu / Iox pea. A.A. CMup-
HoBa, A.P.JIlypusi, B./I. HeObutuubiHA. —
M.: [lenaroruka, 1978. — C. 120 — 189.
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A.A. PAPBEP
MPUHUUNbI CUCTEMHOM CTPYKTYPHO-
®YHKUUOHANBLHON OPrAHU3ALUU MO3rA
N OCHOBHbIE 3TANbI EE ®OPMUPOBAHUA

DopMHUpoBaHHEe CTPYKTYPHO-GYHKIIMOHANBHONH OpraHN3allvui MO3Ta
B OHTOT€HE3e — IMpOUeCC UINTEJIbHBIN, OXBATHIBAIOLUIUN BECh NTIEPUOI
pa3BUTUs pebeHKa, BKJIIOYasi IOHOLIECKMA BO3pacT. I'eTepoxpoHHOe
pa3BUTHE HE TOJLKO PA3/IMYHBIX 00JJacTed KOPHI, HO U ITOJIEH ONHOMN U
TON Xe 00671aCTH, X CJIOEB, OTHENbHBIX HEHPOHOB M UX OTPOCTKOB
onpejessieT crendyKy apXUTEKTOHMKH KOpPbI Ha pPa3HbIX 3Talax BO3-
pacTHOro pa3BuUTHUA. OQHAKO, HECMOTPSI Ha T€TEPOXPOHHUIO CO3pEBa-
HUSI KOpbI, TIPOCTIEXUBAETCs OOLIMI MPUHUHUIT €€ CTPYKTYPHOH opra-
HU3allUM, XapaKTepHbIA UIST BCEX OTAEIOB.

B nepBrie Tonpl XU3HU pebeHKa Hanboiee 3HaYUTENbHbIE IPe00-
pa3oBaHMs IpeTepIieBalOT NUpaMHUIHble HEHPOHBL: 332 CYET yBEIUYEe-
HUsI COMBI pacTyT UX Pa3Mephl, BO3pacTaeT cTeNeHb X aAubdepeH LM -
POBaHHOCTH, HHTEHCUBHO Pa3BUBAIOTCA aIMKAIBHBIE JEHIPUTHI, 00-
pa3ysi CUCTEMY BEPTHKAJIBHBIX CBSI3eH. YITOPSIIOYEHHOCTD 10 BEPTHU-
KM 1 $OpMMpPOBAaHHE CBOWCTBEHHOH Kope OOJbIUMX ITONyLIapHAN
KOJIOHYaTOM OpPraHU3allMy OTYETIMBO BHISBISIIOTCS K 3-€THEMY BO3-
pacty. Ha 3TOM 3Tamne pa3BUTUS M3BECTHOM CTEINEHU 3PEIOCTH JOC-
TUTalOT BCTaBOYHBIC HEWPOHBI, B OCHOBHOM BEPETEHOOODA3HLIE U
3Be3qYaThIe KJIETKU, obeclieyrBaoliie UHTEPHEHPOHAIBHLIE CBSI3U
B TpyIlne HeHpOHOB; BBISIBASIOTCS U FHE3OHbIE rPYNITUPOBKHU, BbIpa-
KEHHBIE ellle 3HAYMTEIBHO MEHBIIE, YeM KONMOHKH. K 5 — 6-neTHEMY
BO3pACTYy Hapsady ¢ npoposkaiouleics nupdepeHIMpOBKO Hepo-
HOB ¥ (OPMHUPOBAHHUEM 3BE3T4YaTHIX KJIETOK PACHIMPSETCS CHUCTeMa
TOPU3OHTAJIBHBIX CBS3€H 3a CUET POCTa M Pa3BeTBIICHUSA OGa3aIbHBIX
AeHOPUTOB U OOKOBBIX TEPMHUHajiEH aNMUKaNbHBIX OEHAPUTOB, YTO
paclIUpsAEeT BO3MOXHOCTH MEXHEHPOHAIILHOIO B3aNMOICHCTBUSA B
CUCTEME HEHPOHHOTO aHcaMOJsi. AHcaMGieBasi OpraHu3alus mperep-
MEeBAET 3HAYUTEIbHBIE M3MEHEeHHUs K 9 — 10 ronaM, Korna 3HaYUTeNbHO
YCJIOXHSIETCS] CTPYKTYP2 MHTEPHEHPOHAJIBHOIO arrapaTa, HHTEHCHBHO
pa3BHUBAeTCsd CUCTEMA TOPU3OHTANBHBIX CBsI3e¢il, obecrneyuBaloias
B3aUMO/JICHCTBYE HEMPOHOB KaK B Npeaciaax OJHOro ancaMoasi, Tak 1
Pa3sIUYHBIX aHCaAMOIeH MeXITy coboil. B xone majbHEHIIETr0 pa3BUTHUS
nipoaoJpkampiiascs Mg epeHIMpoBKa MUPaMUIHBIX HEAPOHOB U BCTa-
BOYHBIX KJIETOK, YBEJWUYECHHE 0ObeMa MX BOJOKOH, Pa3BUTHUE BHYT-
PUKOPKOBOH MUKPOILIUPKYISITOPHOUI CETU U TNIUU obecrieuuBaioT Gop-
MHUPOBaHUE 3pejIOro TUTA HENPO— MU0 — COCYOIUCTON aHCcaMbieBoit
OpraHu3aluu HeilpoOHOB.

B NMpoeKIMOHHBIX U ACCOLMATUBHLIX 00IACTSIX KOPBI CTPYKTYpPHbIE
KOMIIOHEHTHI HEMPOHHBIX aHcaMbieil co3peBaloT U JOCTUTAKOT 3peJio-
rO YPOBHS B pa3Hble cpoKU. Hanbonee mnurenbHo popMupyercs Heit-

6 Beapykux 16 1



POHHBIN alnapar B Mojsx JoOHo! 00nacTH, rae onpeaeacHHas AUHA-
MuKa (POpMUPOBAHUA KJIETOYHBIX aHcaMOJIeit rpociexuBaercs 1o 20-
JIETHETO BO3pacTa.

CoBeplIeHCTBOBaHHE ¢ BO3PACTOM CTPYKTYPHOMH OpraHU3aluK KOpPhI
GONBILUX MONYIIAPUI CO3IAeT OCHOBY M QYHKIIMOHANBHOTO B3au-
MOJCICTBHS €€ HEPBHBIX LEHTPOB NPH pa3HbIX (GYHKUHOHAIBHBIX CO-
CTOSTHHMSIX U pa3HBIX hopmax aesarebHOCTH. HTerpaTuBHAS IeATeNb-
HOCTb MO3ra, B OCHOBE KOTOPOW JIEXKHT CUCTEMHOE B3aMMOAEHCTBUE
Pa3JTUYHBIX MO3TOBBIX CTPYKTYP, B 3HAUUTEJILHON Mepe OIpeaessieTcs
OpraHMu3aliMel COCTOSHMS CHOKOWHOTro 6oapcTBoBaHHsA. OCHOBHas
(YHKILINST KOPHI B COCTOSTHUH, 0003HayaeMOM A. A. YXxToMcKuM (1941)
KaK OIepaTUBHBIA TMOKOH, — 3TO FOTOBHOCTh K OOHApYXXECHHUIO, 00pa-
60TKe M OLeHKe Toi MHGOPMAIIMH, KOTOPas MOXET ITOCTYITHTh B JIIO-
60it MoMeHT. [1st Toro 4To6B MO3Tr MOT aleKBaTHO U HauboJiee 3KOHO-
MHMYHO OTpEarMpoBaTh Ha ITOCTYMAKOILYI HH(OPMALIHIO, HEOOXOmH-
MBI OIIpeleIEeHHbIE MEXaHU3MbI, (POPMHPOBAHHUE KOTOPHIX 00ECIIeY -
BaeT ONITUMAILHBIE YCJIOBUA LTSI peaTH3aLMH JeSITETLHOCTH. DTO MpeXie
BCEro ONpeleeHHbIM 00pa3oM OpraHHM30BaHHOE B3aUMOIEHCTBHE
CTPYKTYPHBIX 3JIEMEHTOB MO3ra, KOTOpbl€ MOTYT OBITH BOBJIE€YEHHI B
peaTN3aluIo IeATeILHOCTH.

B. . Mexasenes (1988), paccMaTprBas MeXaHU3MbI Pa3BUTHSA (YHK-
IIMOHAJIBHBIX COCTOSHUM, OTMEYAET, YTO OXHUM M3 BO3MOXHBIX ITyTeH
obecrneyeHus OlepaTUBHOTO MOKOs SIBJIIETCS MOOWIM3aLUsI IeMeH-
TOB CACTEMBI C BKJIIOYEHNEM B Hee M30BITOYHBIX KOMIIOHEHTOB, KOTO-
pble TIPH OMNpeAcieHUM CTPaTerMU MEATEBHOCTH BBIKIIOYAIOTCS U3
cucteMHoOM peakiin. ITockonbKy MHTErpaTUBHAs NeATEIbHOCTD MO3Ta
OCYLLECTBJIAETCSA NMPU CUCTEMHOM B3aMMOJEMCTBHH pa3IMYHbIX 0bJIac-
Teil KOPHI, COCTOSTHME TIOKOS XOJDKHO 00eCeYuBaTLCA ONpEACHeHHON
CTENEHBIO UX aKTUBALIMM U B3aHUMOIEUCTBUEM. Y B3POCIIOTO YENOBEKa
3T0 GYHKUMOHANBHOE COCTOSIHNE XapaKTepH3yeTcs Hanuuuem B 330
JOMHHUPYIOUIETr0 pUTMa — ajib(ha-pUTMa, UMEIOLLETO OIpPEIeIeHHYIO
MPOCTPAHCTBEHHO-BPEMEHHYIO OpraHu3atuio. [1oKa3aHo, YTO TpeTbaB-
JICHHE CTHMYJIOB Ha pa3Hoi ¢a3e anbda-LHUKIA ONMpEneasieT HEOMHO-
3HayHbI# xapakTep pearnpoBaHus (Lindsley, 1952). Ilo MHeHHIO
H.II. bextepeso# (1980), Bocxomsiuuit U HUCXOOSUINI PPOHTHI allb-
¢a-BoIHBI 00ECTIEYMBAIOT PETYISALUI0 HHOOPMAIIMOHHOTO TOTOKA:
OTKPBITHE HEPBHBIX KJIETOK IUI CEHCOPHOTO BXOJAa Ha BOCXOISLIE
yacTu anbda-BOJHB U 3aKphiTHEe Ha Hucxonsuei. [NepuoanyHOCTH
aKTUBHOCTH HEPBHEIX KJIETOK KODBI, 00ecrieynBaeMast atb(ha-pUTMOM,
CO3[aeT YCJIOBHMSA IS CKaHWpoBaHus HHbopMmauuu (Walter, 1950), ee
xBaHnToBaHus (Wiener, 1961). KpoMe Toro, anbha-putrMmy, LLIHPOKO
pacIpOCTPaHEHHOMY [0 KOpe, IPHMHAIUIEXHUT M BaXHas poJjb B IpPO-
CTPAHCTBEHHO CHHXPOHM3AlIMM HEPBHHIX LIEHTPOB. CHHXPOHHM3AMS
aKTHBHOCTHM HEPBHBIX 3JIEMEHTOB SABJISIETCS BaXXHEHIINM YCIOBUEM HX
B3aUMOJIEHCTBUA. ITO BHISSBIEHO KaK MPH U3Yy4eHHH KOPPEITIIMOHHBIX
cBsA3eid ONMU3KO M HUCTAHTHO PACIIOJOXEHHBIX HEPBHBIX KJIETOK
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(BextepeBa U Ap., 1985), Tak ¥ NpU U3YyYEHUU KOPPEISALIMOHHBIX OT-
HoweHuit putMoB DT (JIueaHos, 1972).

B nocneaHue roasl yCTaHOBNIEHa QYHKIIMOHAIBHAS [ETEPOTeHHOCTD
anbda-purMa (Suzuki, 1981; Inouye, 1986; MauyuHckasi, 1988). Belae-
JITIOTCS. HA3KOYACTOTHAsl, CPeIHEYacTOTHAast M BHICOKOYACTOTHAS CO-
CTaBJSIOINE, KAXION H3 KOTOPHIX MOXET NIPHHAIIEXATh ONpeaeicH-
Hasi posib B GYHKUMOHAIBLHOM OpraHu3alllui KOpHL.

Opranusanust 321 110Kos NpeTepieBaeT 3HAYUTEIBHEBIE U [UTUTENb-
HEBIe UI3MEHEHUS B OHTOTreHe3e. OTMeUeHa OCTENIEHHOCTh POpMUpOBa-
HHS aibda-pUTMa KaK TOMUHHUPYIOILIEH (OpMBI aKTUBHOCTH U U3MeHe-
HHUE C BO3PAaCTOM €ro MpOCTPaHCTBEHHO-BPEMEHHOM OpraHU3aLHUu.

INoseneHue anpda-puT™Ma B MOCTHATATBHOM OHTOTEHE3E CBS3aHO C
(opMHpOBaHHEM alllapaTa MHTEPHEHPOHOB, CO3IAOILIUX YCTOBUS IS
NepHOIAYHOCTH AaKTUBALIMOHHEIX IPOLIECCOB M peBepbepaliiy BO30YX-
IEeHHUA 110 BHYTPUKOPDKOBBIM M KOPKOBO-KOPKOBHIM LiersiM (Papbep,
Andeposa, 1972). Bo3pacTHas nMHaMHKa abda-pUTMa HOCUT HENU-
HEWHBIM XapaKTep ¥ UMeeT ONpPeleIEHHYIO PETMOHAapHYIO crienuduy-
HOCTb, YTO TOATBEPXKIAET IPEICTABIEHUE O HATUYUU B Kope OOMb-
ILIAX MOTYHIApUA HECKOJIBKMX TeHEpaTOpOB allbha-aKTUBHOCTH (Suzuki,
1974, 1981; danwiosa, 1985; Inouye, 1986, u ap.).

HauGosee GYHKIIMOHAJIBHO 3HAYMMBIM B ODECTIEYEHHUM MEXUEHT-
PIbHON WHTErPallMi JUCTAHTHO YAATEHHBIX OTAEJIOB KOPbI SIBIAETCSH
3aTbUIOYHBIA T'€HEepaTop, MpOIYyLMPYIOUIM CpeIHEYaCTOTHHIN anbda-
put™ (anbda-10), reHepaTM30BaHHBIN 1O KOpe OGOJTBIINX TTOIYUIAPHIA.
IepBbie nposiBieHus GYHKITMOHUPOBAHUS 3TOrO reHepaTropa obHapy-
XHBAIOTCS JIOKUIBHO B 3aTHUIOYHOM 001aCTH B TIEpUOJ, HOBOPOXIEHHO-
CTH B IIEPEXOHOM OT CHA K aKTUBHOMY 6OpPCTBOBAHUIO COCTOSTHUH.

B cocTOsSIHMHM COKOWHOTO 0OAPCTBOBaHUS anb(pa-pUTM HaYHWHAET
perucTpupoBathes ¢ 3 — 4-MecsayHoro Bo3dpacta. IIpu 3ToM oH oOHa-
PYXMBaeTCS KaK B 3aThUIOYHOMN 00JIACTH KOPHI, TaK U 3a €€ MpeaeiaMu
B TEMEHHOM M BHCOYHOI obiiactax. YacroTta sToro putMa (6 — 8 I'u)
OTJIMYAETCA OT TAKOBOM IeHEPATM30BAHHOIO albda-pUTMa B3POCIBIX,
OUYEBHIHO, B CWIY HE3PEJIOCTH HEPBHBIX 3JIEMEHTOB KOPBI U UX CHHATII-
THYECKOTO amnrapara. B TedeHHe nepBhIX IET XXU3HU HU3KOYACTOTHHIM
aTb(da-pUTM SBJISIETCA OCHOBHOM COCTaBJIAIOLIEH aibgha-Iuana3oHa Bo
BCEX 00JIAaCTAX KOPHI.

Ilepexon Ha TOMMHMPOBAHME BOJIH CPeIHEYACTOTHOTO AMANA30HA
paHbllle BCETo HAOMIOMAeTCA TAKKE B 30HE reHepalli TeHepaIn30BaH~
HoO¥t anbda-akTUBHOCTH. [JOMHMHHUPYIOIIKMM 3TOT pUTM BO Bcex obac-
TAX cTaHOBUTCA K 10 rogam, 4To MO3BOJSET PaCCMATPUBATh 3TOT BO3-
pacT KaK BaXKHBIM 3Tall B OPraHU3aLMK MEXIUECHTPAILHOTO B3aUMO-
IEeACTBUSA, IPUOTMXKEHHH €ro K 3peioMy THITY OPraHM3allUM COCTOS-
Hus nokost. [IpeoGnamanue B D3I MOKOSI MOUIHOCTH CPEXHEYACTOTHO-
ro anbda-puT™Ma Bo BceX 00JIacTAX KOPHI 3aTPYAHSIET BblaeaeHne ¢o-
KYCOB JPYTHX PUTMHYECKHMX COCTABJIAIOLUIMX albda-aHana3oHa — Jio-
KanbHBIX reHepaTtopoB no Cysyku (Suzuki, 1981), omHako obpaiaet
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Ha ceOsi BHUMaHUe OoJibHIasi MO CPaBHEHUIO C APYTMMM OOJIaCTAMHU
BHIPAXXEHHOCTb BHICOKOYACTOTHOIO anb(da-pUTMa B JIEBOH BHUCOYHOI
obnactu. OnpeneneHHbIE HJaHHBIE O PETMOHAPHOH CIELU(UYHOCTH
anbda-noaINanasoHoB TOJYYeHH MPH aHAJM3€¢ TPOCTPAHCTBEHHOMN
CUHXPOHHM3aLUUH, OLEHUBAEMOU IO 3HAYECHHUAM (YHKLUMU KOTE€PEHT-
HocTH (KOT'). O611eit 3aKOHOMEPHOCTBIO €€ (POPMHUPOBAHMS SIBJISIETCSI
YBEJIMYEHHE C BO3PACTOM CTENEHH CUHXPOHHM3allMM BOJH aibda-aua-
na3oHa KakK BHYTPH NOJYLIapH#, TAK U B OCOOEHHOCTH MEXIY CHM-
METPHUYHLIMH OTHAEJaMH IONYLIAPHit, YTO COTJIacyeTcsl C MpeacTaBlie-
HueM B.W.Mensenesa (1988) o 3HayeHUH M3OBLITOYHOCTH B OPTaHU-
3allUH COCTOSTHMS IMOKOS Ui obGecrieyeHus aleKBaTHOrO pearupoBa-
HHUSI B COOTBETCTBUU C KOHKPETHON MPOrpaMMoil 1eATeIbHOCTH.

BMecTe ¢ TeM npu aHanu3e MHAMBUAYansHBIX D3I ¢ 9— 10-1e1-
HEro BO3pacTa BBISRIsETCA crielH¢HKa MPOCTPAHCTBEHHOM OpraHu3a-
HUH ajibpa-pUTMa B IIPAaBOM M JIEBOM IOJNylIapuu. s JeBoro mnoiy-
HIapHs XapaKTepHO Hauuyue HeckonbKuX nmukoB KOI' B anbda-nua-
Ma3oHe, B MPaBOM MOJylIapuK Haubomnee BHICOKHE 3HAYEHUs HUMeEET
KOT cpenHeyacToTHOro anbga-puTMa MEXIY OJUCTAHTHO YOUIEHHBI-
MU obnactsami. IlomyliapHas crielipyKa NpoCTpaHCTBEHHOM CUHXPO-
HHU33LHUHU KOPPEJIHUPYET C UMEIOILIMMMCS B JIUTEpaType JaHHBIMU O pa3-
JMYUSAX B aHATOMUYECKON KOHCTPYKLIMH MOJTyliapuil, obecreyrnBaio-
IUMX BO3MOXHOE B3aMMOZENCTBHE HEPBHBIX 3JIeMEHTOB Kophl (Gur et
al., 1980). Crenyer noaq4epKHyTh BEIPAXEHHYIO MEXWHIUBUIYTBHYIO
BapHaTUBHOCTb BHYTPHUIIOJYIIAPHOM MMPOCTPAaHCTBEHHOW CHHXPOHU3a-
uu. IIpu aHanuse B31 iU ¢ pa3HOit YMCTBEHHO pabOTOCIIOCOOHO-
¢TI0 6bUTO MokasaHo (Papbep, Kupnuues, 1985), uto ypoBeHb pa-
60TOCIOCOOHOCTH M €€ YCTONYHBOCTh MOJOXUTEIBHO KOPPEIUPYIOT C
IuddepeHIHPOBAHHOCTBIO MPOCTPAHCTBEHHON CHHXPOHU3ALUM aJlb-
¢a-puTMa B KayZaJbHBIX OTAENaX MOJYIUAPHM, MPEUMYILECTBEHHO B
JIeBOM. YBEJIMUYECHHUE C BO3PACTOM MOYLIAPHBIX PA3IUYUiA B [IDOCTPaH-
CTBEHHON CHMHXPOHMW3alIUU ajb¢a-puUTMa, OYEBHAHO, OTpaxaeT ¢op-
MUPOBAHHE 3peJIOro THMa (GYHKUMOHATBHONU CrenUaTu3alUu ITOIy-
LLIApHIif, B OCHOBE KOTOPO JIEXHUT crellMdMKa CTPYKTYPHO-PYHKLIMO-
HaJIbHOM OpPraHM3allMM €e HEPBHBIX 3JIEMEHTOB.

Bo3pacTHBIM mpeo6pa3oBaHMsIM B OPraHM3allMM COCTOSIHUSA CIO-
KOMHOro 601pCTROBAaHUSI COOTBETCTBYIOT M3MeHEHUS (PYHKUIMOHANb-
HOM OpraHH3allMd MO3ra B IPOLIECCE AEATEIBHOCTH. DTO OTYETIUBO
BBISIBJISIETCSI TIPU U3YYeHUH (HOPMUPOBAHUSI CHUCTEMbI 3PUTEIBLHOTO
BOCITPUSITHS.

Hanuyue B neproa HOBOPOXIEHHOCTH CTPOTO JIOKATbHBIX 3pUTENb-
HBIX BBI3BAaHHBIX [IOTEHLIMAJIOB, PETUCTPUPYEMBIX B 3aTbUIOYHON ObJIa-
CTH, COOTBETCTBYET IO BpeMEHU MEPBUYHOMY OOpa3OBaHUIO B 3TOH
30He (okyca anbpa-puT™Ma, elle He paclpoCTPaHSIOUIErocss Ha Apy-
rue o6J1acTy KOopbl. 3pUTeabHAsT (PYHKIIMS Ha 3TOM 3Tame pa3BUTHUS
obecrneunBaeTcst TOJbKO TIpOeKLIMOHHOM Kopo#. [To o6pasHOMY BeIpa-
xeHnio M. M. CeueHona (1866), HOBOPDOXIECHHBI BUIUT, HO BUIEThH
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He YMeeT, TaK KakK OTCYTCTBYET aKTUBHBIN nmouck nHdopmaimu. Cuc-
TeMa, OIpeaessioliasi BO3MOXHOCTb TAKOro MOMCKa, HAYMHAET CKJIa-
JIBIBAaTbCS YK€ Ha MEPBOM IOy XW3HH, KOTa YCTAHABIUBAIOTCI MEX-
LeHTpasbHble CBA3M M BIT! Ha 3puUTeIbHEBIA CTUMY/I HAYMHAIOT PETUCT-
pHpOBaThCs 3a MpeAejiaMM NPOeKUHOHHON KOophl. B TeyeHMe mepBbIX
JIET XXM3HU OTMEYAETCA LUMPOKOE BOBJIGYECHHUE KOPbI OOJIBIIMUX MOIY-
LIApUH B aHAU3 3pUTEIbHOU HHpopMauuK. B 3 — 4-neTHeM Bo3pacte
3puTenbHble BIT OTHOBPEMEHHO pErMCTPUPYIOTCS B pa3MYHBIX 00Ma-
CTSX KOPHI, TIPUYEM B 3aTbUJIOUHOM M 3aMHeacCOLIMAaTUBHBIX 00J1acTsIX
OHM CXOIHBI MO KOH(MHUTrypaluy, mapaMeTpaM W peaKTMBHOCTH. YXe
Ha ITEPBOM TOIY IOSIBISIOTCSA M B TEUCHHE TMEPBBIX JIET XXU3HU CTabu-
nm3upytotcst BI1 Ha 3pHUTeIbHBIE CTUMYJIBI U B NIEPEIHEIEHTPATBHBIX
OTHeNIax KOPBl, YTO OTpaxaeT (POPMUPOBAHHUE CBSI3U CEHCOPHOTO 3BE-
Ha M JIBUTaTeJIbHOI CHCTEMBI, HEOOXOXUMON I CO30aHMs obpa3a-
3TANOHA. Y MaJEHbKUX AeTEH 3TOT MPOLECC OCYLUECTBIAETCS IPUA He-
MIPEMEHHOM TECHOM B3aMMOINEHCTBUM 3PUTEIBHON M ABUraTeabHOM
cucteM (3anopoxed, 1962).

IIupoxkas reHepaU3aLnsa OTBETOB MO KOpe GOJBILIKX TOMyLIapHUid B
nepBble TOOBI XXM3HH COOTBETCTBYET OpPraHU3allMM MEXIIEHTPAIBHOTO
B3aUMOZEICTBUS, ODECIIEUNBAEMOr0 PaclpOCTPAHEHUEM T€HEPATIU30-
BaHHOH aibda-aKTMBHOCTU. B QYyHKIIMOHANIBHOM CMBICTIE PaCLIMPEHHE
cepbl BOBJIEKAaEMBIX B PEAKUMIO CTPYKTYP CIIOCOOCTBYET aKTHBHOMY
MOXCKY MHGOPMaLIMH, €€ BKJTIOYEHNIO B [IO3HABATEIbHYIO AEATENbHOCTD.
OnHako Ha 3TOM 3Tare pa3BUTHA €LIE OTCYTCTBYET CBOMCTBEHHAs! 3pe-
JIOMY THMITY 3pUTEJIbHOTO BOCIIPUSTUS CITELIMAIU3ALMS YIaCTUsI pa3/iny-
HBIX KOPKOBBIX 30H B aHanu3e U Tnepepabotke uHdopmaiuu. 1o Mepe
CTPYKTYpHO-(GYHKUMOHAJIBHOTO CO3peBaHUs 00IacTeit KOphl, B 0COOEH-
HOCTH €€ 3aIHeacCOIMaTUBHBIX OTHENIOB, TaKasl CeLMATH3alINs OTYET-
JIUBO BBIABNAETCA. B 6 — 7-neTHeM Bo3pacTe 3putesbHble BII, peructpu-
pYeMbIe B MPOEKLIMOHHOM KOpE U 3a €€ NMpeaeaaMy, MpuobpeTaroT 4eT-
KHe pasiMdus o KOHPUTYpaUUu U peakKTUBHOCTU. OTBETHI 3aThUIOU-
HOI1 06acTu HauboJjiee CYLIECTBEHHO M3MEHSIOTCS IPU aHANIM3e KOH-
TYPHO-KOHTPACTHBIX 2JIEMEHTOB M300paxeHus. BI1 BucoyHO-TeMeHHO-
3aThUIOYHOM 065acTH HanboJjiee peaKTUBHEI ITPH HEOOXOMMMOCTH aHa-
JIM3a CJOXHBIX H300paxeHWi, TpeOYOIINX UACHTUDUKALUH.
Crneunanusalyri OTIACNbHBIX 3BEHLEB CUCTEMBI BOCIIDHSATHSI COOTBET-
CTBYIOT OTMEYEHHBIE B IICUXOJOrMueckKuX (3amopoxel, 1962) u mcu-
xousuonornyeckux (betenena, 1983) ucciaeroBaHUSIX CyHIECTBEHHBIE
CIOBUTH B Pa3BUTHH 3pUTEIbHON yHKIMU. OHU NPOSABASIOTCS B 0ber-
YeHUH BBIPAOOTKU JTAJIOHOB, B TOM YHCJIEe Ha CJIOXHBIE, paHee He-
3HAKOMBbIE CTUMYJIBI, HA OCHOBE BhIAEJICHMS CYIIIECTBEHHBIX IIPU3HAKOB.
C 9— 10-neTHero BO3pacTa YBEIUYMBAETCS MEXLICHTPAJIbHAS UHTETPa-
M1 IPOCKUMOHHBIX Y 3aJHEACCOUMATUBHBIX OTIAEIOB KOPbl OOJIBLIKX

! BoI3BaHHBIi MOTEHLHA.
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MOJylapyii, 0OOHApYXMBAIOTCAd CXOAHAS PEaKTUBHOCTb KOMITOHEHTOB
BI1 nipu npegbsAABIEHHH 3PUTEIbHBIX N300pakeHHH U YUITMHEHHE Bpe-
MeHHU 00pabOTKM CUrHaIa, YTO pacCMaTpPUBAETCs KaK PE3YJbTaT YCIOX-
HEHUs TIpoLecca NnepepaboTKH MHGOPMALIMKM B 3PHUTEJIBHON CHCTEME,
CBA3aHHBIN C BO3paCTAHUEM POJIM 33JHEACCOHHUATUBHBIX OTIEN0B KOPHI
W YCWIEHWEM HX BIMAHHUI Ha 00paboTKy MHGOpPMALIMH B MIPOEKIIUOH-
Hoti 30He (Papbep u mp., 1982). Bo3MOXHOCTb TAKMX BIIUSHUM U HAJTH-
YyHe IBYCTOPOHHHUX CBA3€H 33HEacCOLIMaTUBHON H MPOEKIIMOHHO KOPHI
OTMeueHH! B psine pabot (I'nesep, 1978; Mishkin, 1972). B skcnepuMeH-
TabHOM HccnemoBaHuu (CasueHko, Papbep, 1980) mokasaHO mosiB-
JIEHVE U YCHJIEHUE C BO3pacTOM BIMSIHUI 33HEAaCCOLMATUBHOM KODBI
Ha NMPOEKIMOHHYIO 30HY, PEATU3YEMBIX Y€PE3 UHTEPHEHPOHATLHBIN KOP-
KOBBII anmnapar, IOCTEIIEHHO CO3pEBalOLIMIl B OHTOT€HE3E.

MoxHo monarath, YTO OJHMM M3 BaXHBIX (paKTOPOB B oOecreye-
HUU COBEPLUCHCTBOBAHUS MEXIICHTPAIbHON WHTETPALIMU SIBJISETCS
¢opmMHupoBaHKE JIOKAIBHBIX FeHEpaTOpOB alb()a-aKTUBHOCTH. /lanbHe -
LIee COBEPLICHCTBOBAHUE CUCTEMBI BOCIIPUATHS HUHGQOPMALIMU CBS3a-
HO C BOBJICUCHUEM ITE€PEIHEACCOLMATUBHLIX OTAEIOB KOPH. CTPYKTYp-
HO-(QYHKUMOHAJIbHOE CO3peBaHNe IOOHBIX 061acTeit, UTparoIIMX BaX-
HEHLUYIO pOJib B KaTeTOPHU3aLMH Y KITACCU(PUKALUMH IPU3HAKOB, IIPO-
IoKawlleecs B TeYeHUE IIUTEBHOTO MepUoaa pa3BUTHS, 00YCIOB-
JuBaeT (HOpPMHUPOBAHHUE 3PEJIOr0 THIIA OMO3HAHMS MO BLIOPAHHOMY
pa3nenuTeNbHOMY IIPU3HAKY, YTO 00ECIIEYHBAET ONTUMAIBHBIE YCIIO~
BHS U1 6BICTPOTO aieKBAaTHOTO pearMpOBaHUs Ha MMOCTYTAIOUIYIO MH-
dopmanuio. Ha ocHoBe aHain3a coOBITHIHHO-00YCTOBJIEHHEBIX TTOTEH-
nuanoB (event-related potentials), perMcTpUpyeMBIX IMPU MNpeabsBiie-
HUHM CJIOXHBIX 3PUTENbHBIX 33a7a4, MOXHO CYUTATh, YTO BOBJICYECHHE
JIO6HOH 06NacTH JIEBOTO IMOJTYIIApUA B OCYILECTRICHHE 3aKIIOYUTEITb-
HbIX OINEpalMii BOCTIPUATHA — KIACCUPHUKALMIO MPU3HAKOB CTUMY-
Jla, ero OrNo3HaHUEe — IIPOUCXOOUT TONMBKO K 16 romam.

OYHKUHOHATBLHASA 3PEJIOCTh CUCTEMBI aHATM3a, 00paGoTKH U OLIEHKH
nocTtynamwluleii nHGOpMallnK, pe3ylbTaTbl KOTOPOH YNpaBislOT CUC-
TeMoit aktuBauuu (Cokonos, 1964; Kpatun, 1973), B 3HaYHUTENbHOR
Mepe OMNpeNeNsIeT OpPraHM3allMil0 BHUMaHUsSI, KOTOpOe, B CBOK Oue-
pedb, SBJISETCA MPOLECCOM, PETYIMPYIOIIMM (QYHKLUMOHAIBHOE CO-
CTOSIHUE KODBI, CO3NAIOIINM ONTUMANIbHBIE YCIOBUS UTA pealu3alluu
eI TEIbHOCTH.

B paHHeM ITOCTHATAJIBHOM IEPHOAE, KOTNAa CUCTEMa aHAIW3a HH-
¢dopMaliMK XapaKTepH3yeTCsl 3HAYUTETbHOM HE3PeTOoCThio, aKTUBALIU-
OHHBIE MPOLECCHl 0OYCIORIMBAIOT JHIIL HATMYUE MTPUMUTHUBHON OP,
JIMILIEHHOM MCCIENOoBaTe)IbeKOro KkoMnoHeHTa (Bonoxos, 1968). 1o mepe
CTAHOBJICHUSI CICTEMbI BOCTIPUSTHS U HaKOIUIEHHS] CEHCOPHOI'O OIbITa
aKTMBaLIMOHHLIE KOPKOBLIE TIPOIIECCHI, pEAIU3yeMBIE 3a CUET TeHepa-
JIM30BAHHBIX BOCXOISIIMX HecMelUPUIECKUX BIMSHHUI, PHOOpETaIoT
3HAYUMOCTD B [IOMCKE HOBOM 3MOLIMOHAIBHO MTPUBJIEKaTeIbHOM UHGOD-
Marmi. Kak nokasamu uccnenoranus H. B. dyOposuHcko# (1985), B no-
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UIKOJIBHOM BO3pacTe BJIUSHUS aKTUBHPYIOIIEH CHUCTEMBbI HOCSIT BbIpa-
XEHHBII XapakKTep SMOLUMOHATBLHONM aKTUBALMH, UMEIOLLIEH UHOE, YeEM
KOPKOBAsi aKkTUBAlIKs B3pOCJIOTO, 3/IeKTporpadyecKoe BhIpaXeHHe: OHA
TIPOSIBJISIETCSA HE B IECMHXPOHU3ALIMK alb(ha-aKTUBHOCTH, a B €€ YCHIIe-
HHM WIM MOSIBIEHUU TeTa-pUTMA. DMOLIMOHANBHAS aKTABaLIMsI, COTJIac-
Ho nipeacrasiaeduio I1. B. Cumonosa (1975), KoMIieHCUpYyIOUIass HEOO-
CTaTOK Y MPOJIOHTUpYIOLasi IIOMCK HOBOM MH(pOpMalLMK, OTMeYaeTcs y
YacTH JeTeii eile B 6 — 7-eTHEM BO3pAacCTe.

OmHako Ha 3TOM 3Talle pa3BUTHS OOHapyXuBaeTcs U 3pesas ¢pop-
Ma KOPKOBOM aKTUBallMH B BUIe GJI0KaIbl albda-puTMa, paclieHUBae-
MO#f KaK peaKlysi Ha MHPOPMAIIMOHHYIO COCTABISIONIyIo cpenbl (Co-
KosioB, 1964; Jly6poBuHckasi, 1985). IosiBnsieTcs BO3MOXHOCTD ITpH-
BJICYEHUS] BHUMaHUsI pebeHKa He TOJMBKO K KOHKPETHBIM, HO U K OT-
BJIEYEHHBIM XapaKTepUCTHKAM CTHMYJIa, CO3IAI0TCs yCIOBUS Wist Hop-
MHPOBAHUA MMPOU3BOJBHOTO BHUMAHUS IO PEYEBOM WHCTPYKLIHH.

OpraHu3auysi BHUMaHHS B 3TOM BO3PAacTe XapaKTepU3yeTCsl HEKO-
TOpOH M3OBLITOYHOCTHIO. Tak, MpH aHAIM3e KO(PPHUIINEeHTOB KOppes-
MH 6rnopuTMOB Mo3ra B. B. Andepopoit (1977) oTmMeueHa oOLIMpHas,
OXBAaTHIBAIOIAS PA3IMYHBIE O0JIaCTH KOPBI CUCTEMA MEXIIEHTPAIBHbBIX
CBs3ei.

CyliecTBeHHbIE U3MEHEHUST aKTUBALMOHHBIX IPOLIECCOB U Opra-
HM3aUWM BHUMaHUs HabmonaloTcs ¢ 9— 10-1eTHero Bo3pacra. Kop-
KOBasi aKTHBALMS NMPHOOPETAET YETKO BEIPAXCHHBIN He(UHUTHUBHBIN
XapaKTep B BUIE reHEpaTU30BaHHOMN IECHHXPOHU3AIMHU abda-pruTMa
C BOBJICYEHHMEM JIOOHBIX 0bOJIacTeit, MpUYeM MPEUMYIIIECTBEHHO aKTH-
BHPOBAHHLIM CTAHOBHTCS JieBOe monyllapue. bonee 3¢gpdeKTMBHBIMU
OKa3bIBAIOTCSA SMOLMOHATILHO HEUTpaJIbHBIE CTUMYNBL. IIpOCTpaHCTBEH-
Hasi opraHu3alisl BHUMaHHUsI Ha 3TOM 3Talle pa3BUTHS XapaKTepU3yeT-
¢ YMEHbLIEHUEM TeHEPATU30BAHHOCTY U POPMUPOBAHUEM (POKYCOB
JIOKQJTbHO B3aMMOCBSI3aHHOM aKTHMBHOCTH. Takast opraHu3auus siBjsi-
eTCS CJIE[ICTBMEM M30HPATENLHOTO PeryJHpOBAaHUSI aKTMBALMOHHBIX
MpOLIECCOR, OOECIEYNBAIOIINX COHACTPOMKY OIIpeNeIeHHBIX 3BEHBEB
CHUCTEMBI, YYACTBYIOLIUX B PEUTH3ALUUY KOHKPETHOM MPOTpaMMBl Jesi-
TEJILHOCTH.

OnpeneneHHas HarpaBJieHHOCTb aKTUBALIMOHHBIX TIPOLIECCOB MPO-
SBJISIETCS TIPU U3YYEHUU TIPOU3BOJIBHON PEry/siliy CEeHCOPHOM GQyHK-
uuH. B 4 — 5-neTHeM Bo3pacTe B CUTYallMM MOOKJIM3allMOHHOM I'OTOB-
HOCTH ¥ HeOOXOOVUMOCTH BBIIEJIEHUS] 3HAYHUMBIX CTHMYJIOB IIPOSIBISA-
eTcs reHepanu3oBaHHoe obsieryeHue BIT. Hanpotus, B 9 — 10 et u3-
MEHEHHUS UX HOCST M30MpaTEeNbHBIt B MPOCTPAHCTBE U BO BPEMEHH
XapakTep, T.€. B KXo 00J1aCTH U3MEHSIOTCS T¢é KOMITIOHEHTHI OTBe-~
Ta, KOTOpPbIE OTPAaXalT €¢ CIEUATU3UPOBAHHOE YYacTHUE B OIIpele-
JIEHHBIX OTepalUAX TI0 aHAMU3Y H 06paboTKe nHopMauu. I1pu sToM
C OYEBUAHOCTBIO BHICTYTIAIOT B3aMMOOOYCIIOBIEHHOCTL (POPMUPOBAHUS
NpOLIECCOB BHUMAHMSA ¥ BOCIPHUSTHUS, UX TECHOE €IUHCTBO, SIBJISIO-
1ieecsl OCHOBOI KOTHUTHBHOM NEeSITENbHOCTH.
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OTMeuast IporpeCCUBHYIO TEHAEHUIMIO B POpMHUPOBaHUM (HYHKLIMO-
HaNbHOM OpraHM3alli MO3ra, He0OX0IMMO YKa3aTh, YTO OHA HECKONb-
KO HapyllaeTcs B NOJPOCTKOBOM BO3pacTe, 0COGEHHO Ha HadaJbHBIX
JTarnax IT0JI0BOro CO3peBaHUsA, KOTIa B CHIIY HEHPOIHIOKPUHHEIX CIBH-
roB HaOIIOOAIOTCS KaK perpecCHBHEBIE OTKIOHEHHS B 3DI nokos, Tak
M HapYILUEHUS B OPTaHU3aLIMH BHUMAaHUS U U36UPATEIILHOTO BOCIIPHUS -
THSI. DTO MOXET OBITh OOBSICHEHO THIIEPAKTUBHOCTBIO THITOTAJIAMHUYE-
CKHX CTPYKTYp U YCWIEHHEM BCJIENCTBUE 3TOro HeCMEMPUIECKUX aK-
THUBUPYIOLIUX BIUSHHUINA, 3aTPYOHSIOIHX MPOSIBJICHUE MEXaHU3MOB M3~
OupartenpHOM akTHBallMM. Ha 3aBeplIaloiMx 3Tarax rnojaoBoro co3pe-
BaHUA 3THU OTKJIOHCHHUS HHUBEIUPYIOTCS U MEXaHU3MaM JIOKaJIbHOM
HM30MpaTeIbHOM aKTUBAllMK TPUHAUIEXMUT [JIABEHCTBYIOILAS. DOJb B
(byHKIIMOHANBLHON OpraHu3alMM Mosra. B 15— 16-meTHeM Bo3pacTe
yeTKas U30UpaTeIbHOCTh BOBJICYCHUSI KOPKOBBIX 00/1aCTel B OpraHu-
3alIMI0 BHUMaHUS MPOSIBIAETCS KaK B OTPaHHYEHHOM YHCJIE MEXILIEHT-
PaIbHBIX CBA3€H, TaK U B 1M PepeHIINALNY CHHXPOHU3ALIMHA PUTMHU-
YECKHUX COCTABISIOILMX aibgha-IuanasoHa.

DopMUpOBaHKE B OHTOTEHE3€E MPOILIECCOB H30HUpaTeTbHON KOPKO-
BOM aKTHBAallMM COOTBETCTBYET CTPYKTYPHO-(QYHKIIMOHAJBHOMY CO-
3pEBaHUIO JOOHBIX OTAEIOB KOPbl GOJBIINX MONYIUAPUH, SIBJISIOLIUX-
Cs1 BBICHIMM PETYJSITOPHBIM LIEHTPOM. OTH 00JIaCTH KOPbI, BKJIIOYasICh
B CHCTEMY BOCIIPUATHS U pacroiaras pe3ylbTaTaMU aHan3a HHPop-
MalluH, MOCTYTIAIOLIMMH MO OOLIMPHON CUCTEME BOCXOISLIUX U rO-
PHM3OHTANBHEBIX (IO KOpE) CBsA3¢il, OKa3bIBAalOT BIUSIHUE HA HUXEJE-
Kall[he OTIENB MO3ra, OTHOCSIUIHECS K aKTUBHpYIOUIei cucteMe. Pe-
TYJIUPYS BOCXOASILUME aKTUBUPYIOLIME BO3AEHCTBUSA, TOOHBIE Obnac-
TH 0o0ecIleYMBaAIOT YCJIOBUS M30MpaTelbHOMU, JTOKAJTBHON KOPKOBOM
aKTHUBAIHHU.

IIpenrnonaraercs, YTO HUCXOASIIHE BIUSHUS JIOOHBIX OTIETOB KOPBI
peTU3YIOTCS Yyepe3 JTUMOUUECKYIO CHCTeMY. B MONEensHBIX 3KCIepu-
MEHTaX Ha XWBOTHBIX [TOKa3aHO MOCTENeHHOE JOPMHUPOBAHUE B OHTO-
reHese JBYCTOPOHHUX (DYHKIIMOHATBHBIX CBSI3€H HEOKOPTEKCA U THII-
MOKaMIta, MeIUaIbHBIE OTHOEe/Ibl KOTOPOTO, MOJIyyas MpoaHalUu3upo-
BaHHYIO M NPOMHTErPUPOBAHHYIO B KOpe UH(POPMALIMIO, OKa3bIBAIOT
obneryaroniee, U30MpaTENBLHOE B MPOCTPAHCTBE M BO BPEMEHM BJIUS -
HUE Ha MpOoLECCh] NepepaboTK MHPOPMAaLMK B KOpe OOJIBLUIUX ITOIY-
wapuit (JIyoposuHckas, 1985). Bo3aMOXHO, YTO He TOJBKO TIPSIMbIE
BOCXONSIIYE BO3AEHCTBUS TMITINOKAMITIA OMNOCPEAYIOT JIOKAJIBHYIO aK-
TUBaLUI0. Hesb3a UCKITIOUNTD U 3HaueHHe cUcTeMbl CKUHHepa — JIMHI-
ciu (Skinner, Lindsley, 1973), GyHKIIHS KOTOpO#l COCTOUT B BBITOP-
Ma’KMBaHUU Ha YPOBHE HecneUUPUYECKOro TajlaMyca aKTUBUPYIOLIUX
BIUSHUM K He3ameiCTBOBAHHBIM 06JIACTAM KOpbl, TEM CAMBIM CIIO-
COOCTBYSI JIOKAILHOCTH aKTUBALIMOHHBIX MpoLeccoB. Bo3aMoXHO U yya-
CTHE CTPHUAPHBIX 00Pa30BaHMUH, UMEIOLIKUX IPOEKIINU U3 TUMOUYECKUX
cTpyKTyp. OUNLTPYs] CUTHAJBI, W3 HUX TOCTYMAWLIWe, CTpUApHbIE
CTPYKTYpPBI OKa3bIBAIOT Yepe3 TATaMyC TONOrpadyecKy OpraHu30BaH-
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Hble aKTUBMPYIOLLIKE BO3NEUCTBUA Ha KOpy O0JbIuuX rmorywapuii (Cy-
BopoB, Taupos, 1985).

@OopMHUpOBaHHE C BO3pACTOM CHCTEMBI PETYJIHPYEMO KOPKOBOM
aKTUBallU¥4 UMeeT BaXHeHllee 3Ha4EHUE HE TOJBKO IJIsI OpraHH3a-
LIMM BHUMaHMs1, HO U JII000# MO3roBoit mestesibHoCcTH. Co3aaBast yeiio-
BUSI M30MpaTENbHOM NOKAJIbHOW aKTHMBAaLMU HEPBHBIX LIEHTPOB, 3Ta
cUCcTeMa obecrneyrnBaeT GYHKUMOHAIBHYK OPraHU3alliio MO3TOBBIX
CTPYKTYp, aBCKBAaTHYIO Peayiu3yeMoil AesiTenbHOCTU. CKa3aHHOE OTYET-
JIMBO BBIsIBASETCA B OAWHamMuKe DD rokasatefeid B MPOLIECCE BbI-
MOJIHEHUA MBICJIUTEJIBHLIX OlNepauuit (peuieHre apudpMeTHIEeCKUX
3a/lay, 3PUTENIBHO-TIPOCTPAHCTBEHHBIN rHo3uc). IlokasaHo, 4TO B
MpoLIECCE OHTOreHe3a Ha (poHe yCWIMBAIOUIEHCS aKTHUBALMM JIEBOTO
MOJTyLIapUsi BO3pacTaloT A depeHIMPOBAHHOCTh M peTMOHApHAs CIie-
UMNGUYHOCTD BOBJICUEHUS CTPYKTYP JIEBOro M IPaBOro IOJYyLIApUS,
YYaCTBYIOLIMX B peaii3aliii KOHKPETHOH IeSATeIbHOCTH. YBEIUYUBa-
€TCsl ¢ BO3pacTOM M MEXITONYIUApHAasi KOTEPEHTHOCTh, CBUAETEILCT-
BylOLlIasi O TOM, YTO Hapsdy C MOJAYIIAPHOUN CleHAIM3alUEd YCHUITU-
BaeTCA U B3aMMOACHCTBUE MOJYLUAPH. YCTAHOBJIEHO, YTO y MJan-
LIKX WKOJBbHUKOB YCIIEIIHOCTD NEATEbHOCTH MOJHOCTBIO KOPPENHU-
pyeT ¢ aKTUBALMEd U MPOCTPAHCTBEHHOM JIOKAIBHOU CHHXPOHH3a-
uMeit obracteil mpaBoro nojyuiapusi, a B CTaplieM LWKOJBHOM BO3-
pacTe YCHEIIHOCTb HEATEJIbHOCTH OIpPEHEseTCs] MEXTOMYLIapHBIM
B3aUMOIENCTBUEM.

Bce M30XeHHOE JaeT OCHOBaHME I10J1arath, 410 GOpMHUPOBaHUE B
OHTOreHe3e CUCTEMHOI NeATETbHOCTH MO3Ta OTIpeesisieTCsl KaK CTPyK-
TYPHBIM CO3peBaHMEM 06J1acTe KOpPbI, B OCOOCHHOCTH €¢ IEpEaHe-
LIEHTPAJIBHBIX OTAENIOB, TaK W OpraHu3auueil QyHKUMOHAIBHbBIX CBsI-
3eil. CTpyKTypHOE CO3peBaHUE KOPKOBLIX oOsacTeit, ¢oOpMUpOBaHHUE
HUX HEWMPOHHBIX aHCaMObJiel 00ecTIeYBaIOT COBEPLLIEHCTBOBAHUE U Clie-
LIMATU3ALIHIO OCYLIECTRISIEMBIX B 3TUX 00JIaCTSAX OIEepaLyii.

B kauecTtBe HEHPODHU3UOTOTHUECKOM OCHOBBI (PYHKIIHOHATBHOTO
B3aMMOJEICTBHS 00nacTeit KOpbl paccMaTpuBaeTcs anbda-puTM, yac-
TOTHBIE XapaKTepUCTUKU W TIPOCTPAHCTBEHHAsA OpraHU3ausi KOTOpO-
ro GopMUDPYIOTCS B TEUEHHE JIUTEIBHOTO NEPHOAa UHANBHIYAIBHOIO
pPa3BUTHA.

CTaHOBJIEHHE U COBEPIICHCTBOBAHUE MEXIIEHTPAIbHBIX (PYHKUMO-
HaJIbHBIX CBS3€H OMNOCpENyeTCAd CO3pPeBaHMEM CUCTEMBI JIOKAIBHOM
yIpaB/IsiEMO# aKTUBallMM, CO3JAIOLUEH yCIOBUSL BOBIEYECHUS B Hes-
TEJIBHOCTb U COHACTPOMKM HeWPOHHBIX aHcaMmbiell cTpyKTyp MO3ra;
YYacTBYIOLIMX B PEAIM3AaIIMKA KOHKPETHOTO BHUIA IEATENbHOCTH.

Dapbep J.A. TIpUHUMIIBI CUCTEMHOM
CTPYKTYpHO-GOYHKUMOHANIBHOI OpraHmu3a-
LUYH MO3ra M OCHOBHBIE 3Tanbl ee popMu-
poBaHus // CTPYKTYpHO-(PYHKIIMOHAIbHAsN
OpraHM3alMsA pa3BUBaoIIerocs Mo3sra. — Jl.:
Hayka, 1990. — C. 168 —177.
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T.I.BETEJIEBA

PA3BUTUE CUCTEMbI 3PUTENbHOIO BOCMNPUATUA
B OHTOrEHE3E

AHanU3 HelpoOU3MONOTHYECKMX MEXaHU3MOB, JIEXALIUX B OCHO-
Be (POPMHPOBAHMS 3PUTEIBHOIO BOCIIPUSATHSA, ITO3BOJUI BBISIBUTH
3TaIlbl CTAHOBJIEHMS CUCTEMHOMN OpPraHU3alMM 3TOr0 CIO0XHOIO aKTa
Ha MeXHeHPOHAILHOM BHYTPUCTPYKTYPHOM, KOPKOBO-MMOOKOPKOBOM
U MEXIEHTPAJILHOM YpoBHAX. Kaxmelif U3 3THX ypoBHeH, obnamas
crielMPUIECKUMH IJIST HETO 3aKOHOMEPHOCTSIMU M BpEMEHHOM IOC-
JIeIOBATENbHOCTBIO Pa3BUTHS, BHOCHUT CBOI BKJIall B OCYLIECTBICHUE
CEHCOPHBIX IIPOLIECCOB, Ha 0a3e KOTOPBIX PEATM3YIOTCS KOHTAKThI
OpraHuM3Ma C BHEUIHEH cpelod M BO3HHUKAIOT T€ IMPUCIIOCOOUTEND-
Hble 3()deKTh, TOCTUXEHHE KOTOPBIX SIBJISIETCS OCHOBHBIM KPHUTE-
pHEM, IMTO3BOJIAIOLINMM PaCCMAaTPUBATh BOCIIPUATHE KaK QYHKLMOHATIb-
HYIO CUCTEMY.

OcHOBHOE CBOHMCTBO (PYHKLUMOHAIBHON CUCTEMBI — 00ECIIEYUBATh
aIeKBaTHOE B3aUMOIECHCTBHE OPTraHU3Ma C BHEIIHENW cpeaoil — mpo-
SIBJISIETCS Ha BCEX 3TallaxX OHToreHe3a. Peanu3auus 3toit 061uebuono-
[MYECKON 3aKOHOMEPHOCTH OCYILIECTRIIIETCS 33 CYET H30UPATEILHOrO
reTepPOTr€HHOIO Pa3BUTHS CTPYKTYP, KOTOPHIE C CAMBIX HaYaJIbHBIX CTa-
IV pa3sBUTHSI MHTETPUPYIOTCSI B CUCTEMY.

Hccnenoanusamu I1. K. AHOXMHA M €r0 COTPYOIHHMKOB OBUIO MOKa-
3aHO, YTO I'eTePOXPOHHS OTHOCHTCS KaK K 3aKJIaike U TeMIIaM pa3BU-
THsA GYHKUHMOHAIBHBIX CUCTEM, HEOOXOMUMBIX OpPTaHU3MY B pa3jivy-
HbIE TIEPMOIBLI €ro XU3HH, TaK M K TeMIIaM CO3PEBaHMS OTAEIBbHBIX
3BeHBLEB OJHOU M TOHN Xe PYHKIIMOHATLHON CUCTEMBI.

19 moHMMaHUA 3aKOHOMEPHOCTEH CUCTEMHOM OpraHu3aluy GyHK-
LM B OHTOT€HE3€e BAXXHOE 3HaYEHHUE UMEIOT TIpeACTaBIeHusA A. A. Map-
KOCSIHa O HaJIeXXHOCTH OHONOTHMYECKOU cucTeMbl. CorlacHO €ro Impea-
TIOJIOXEHMSIM YPOBEHb MHTETPAIBHOM peakIIMH JIto00i 13 PU3NO0IoTH-
YeCKMX CHUCTEM OPraHHW3Ma IMOCTOSHEH HAa BCEX CTaOUsIX Pa3BUTUS, CO-
3peBaHUE XE OTACNBHBIX 3IEMEHTOB CUCTEME], HE U3MEHSST MHTErPaib-
HYIO PeaKiIIO, MOBBIILAET HaNEeXHOCTh QYHKUMOHMPOBaHU. OMHUM U3
dakTopoB obecrieueHHUs] HaleXXHOCTH, MO MHEeHMIO A.A.MapkocsHa,
SIBJISIETCS. AMHAMWYHOCTb B3aUMOAEHCTBUS 3BEHbEB CUCTEMBI, KOTOpas,
B CBOIO O4epelb, ONPEREISIETCS COOTHOILEHUEM XECTKUX CTAOWIBHBIX M
THOKMIX IUTaCTMYHBIX CBsA3¢i. MOXHO MpeIITONIOXUTh, YTO MMEHHO XECT-
KHMe CBA3H CO3Ial0T BO3MOXHOCTh MMHHUMANBHOTO obecriedyeHUsT (byHK-
IIMOHATBHOM CHCTEMEI, B PE3YJIBLTATe YETO ee IIPUCTIOCOOUTENbHAS POJIb
NMpOSBIISIETCA daXe Ha TeX CTaausX, KOTrhda oHa He JOCTUIJIA OKOHYa-
TeJIbHOM 3pesiocTH. B mpoliecce pa3BUTHA TUTACTUHYHOCTD QU3HONIOTHYE-
CKMX CHCTEM YBEeJIMYUBACTCA.

Kak noka3siBaeT aHaNIN3 JATEPATYPHBIX AAHHBIX U MOTYYEHHBIX B
paboTe pe3y/ibTaTOB, 3TH 001i1e 3aKOHOMEPHOCTH Pa3BUTHA (PYHKIIMO-
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HATbHBIX CUCTEM TMPOSIBISIOTCS Ha BCeX TPEX UCCJIETOBAHHBIX YPOBHSIX
OPraHU3alHUHU 3PUTEJBHOTO BOCIIPUATHS.

BeKTpoPHU3NOOTMYECKUM OTpaxXeHHEeM MOpGhOPYHKITHOHAIBHO-
TO CO3peBaHUs HEMPOHHOTO anmnapara MpoeKIIMOHHOM KOPLl 1 OCHOB-
HOTO IEPEKIIOUATENBHOTO S0pa TalaMyca — JlaTepaJIbHOE KOJICHYaTOe
teno (JIKT) — siBnseTcss U3MEHEHNEe HEUPOHHBIX peaKLUi OT cIabbIx
TOHHUYECKHUX B 3 — 4-IHEeBHOM BO3pacTe K (PasHbIM OTBETaM CO cnado-
BBIpaXeHHOM (ha30il TOpMOXEHHS B IEPUOI ITPO3PEBAHUS, 4 3aTEM Ha
3 —4-#1 Henene XU3HU K MHOTO(a3HBIM PEaKIMsM, B KOTOPBIX TIEPH-
Ollbl aKTUBALIMM Y TOPMOXKEHMS 4YETKO YepenyroTcs. JuHaMuKa u3Me-
HeHMH xapaKrepa HEPOHHBIX OTBETOB B MMPOEKITMOHHOM KOpe COBITa-
aeT ¢ IMHaMHUKO# nepecTpoiky BII, 3BONMIOLMPYIOIHUX OT HAYaIBHO-
HETaTMBHEIX Y HENPO3PEBIINX XHUBOTHBIX K TTO3UTHBHO-HETAaTUBHEIM,
B KOTOPBIX MOCTEIIEHHO COKpallaeTCsl JIATEHTHBIN TMepruon HaYyaIbHOMU
TMO3UTUBHOCTH M YBEJIMYUBACTCSI BHIPAXKEHHOCTb BTOPUYHBIX KOMIIO-
HEHTOB.

B cBsi3¥ ¢ ONMCAHHBIMH BbllIE OOLIMMHU 3aKOHOMEPHOCTSIMM pa3-
BUTHs B OHTOTeHe3e (DYHKIIMOHATBHBIX CUCTEM MHTEPECHO OTMETHUTD,
YTO BO3HUKAIOLINE TIEPBBIMM B MOCTHATAJIBHOM XU3HU PeaKLIMU HeM-
POHOB KODBI, TIPUYPOYCHHBIE K HayalbHO-HeraTUBHOMY BIT u o6yc-
JIOBJIEHHBIE NPSIMBIMU CBA3SIMA TeHUKYISIPHBIX BOJIOKOH C allUKallb-
HBIMHU ACHAPUTAMHU HanboJjiee 3peJibiX MUPARMUIHBIX KIETOK, OTJinYa-
I0TCS1 YPE3BbIYaifHO OO0JIb1I0 cTaOGUNBLHOCTHIO. 10 BCeil BepOSTHOCTH
Ha 3TOM paHHEM 3Talle OHTOreHe3a He3PeJI0-pPOXIAIOUINXCS XHUBOT-
HBIX, KOHTAKTHl KOTOPHIX ¢ BHEIIHEH Cpenoil oueHb OTPaHUYEHH, Ta-
Kasl peakliMs Ha BHECUIHWH CTUMYJ SBJIAETCS BIIOJIHE aneKBaTHOU U
HaJeXXHOU; UMEIOILAsCS B 3TU CPOKU DYHKIIMOHATIbHAS CHCTEMA CUT-
HaJIM3UPYET HE TONBKO O HAUTWYUH WIK OTCYTCTBHH 3PUTEJIBHOTO CTH-
MyJia, HO U JIaeT HEKOTOpble CBeJeHHsI O €ro xapakTepe. beuio ycra-
HOBJIEHO, YTO Y KPOJIBYAT PELEMTTUBHBIE MO/, OOIaNaOlIMe OMpeNe-
JICHHBIMU (QYHKLIMOHAILHBIMU XapaKTepUCTHKaMH, nosBistoTes B JIKT
Ha 7-i JeHb XHU3HU, a B Kope — Ha 8-ii.

B atoT nepuon B JIKT BbloesisieTcsl TPH THIIA PELIENTHBHBIX MONEH
M3 YeThIpeX, OMUCAHHBIX I B3POCIBIX XHBOTHBIX, 2 B KOpe — TPH
U3 CeMHU NeUHUTUBHBIX TUIIOB. Bce TpH TUMA pEelENTUBHBIX MOJEH y
HEMPO3PEBIUHX XUBOTHHIX COBMANAIOT IUIS TIOAKOPKOBOTO H KOPKOBO-
rO YpPOBHEH. DTUMH THUIIAMHM SIBJISIOTCS KOHLIEHTPUYECKHE, OMHOPOI-
Hble U HEU3OHMpaTeIbHO YYBCTBUTENBHBIE K ABMKEHHIO PEelleIITUBHBIE
nojs. Hapsay ¢ stumu HeiipoHamu B JIKT u xope Henpo3peBumimx
KpOJIbYaT MMeeTcsl O0JblIoe KONHYECTBO KIETOK, HE 00JagalolInX
Kakoi-1ub0 opraHm3anueil peLeNTHBHOTO MOJISA. BTH 0cOGEHHOCTU
OTJIMYAIOT HE3PEIYI0 CHUCTEMY BHYTPHKOPKOBEIX CBSI3€il OT nepUHU-
THUBHOI, OpPraHM3aLMs KOTOPOH ITO3BOJISET OLEHUTh KOHTpacT, pa3-
MeEp, OPUEHTALIMIO M HATIpaBJIEHUE OBHOKEHMST CTUMYJia.

Tlepyuox mpo3peBaHUs XapaKTepuU3yeTCsl CYIUECTBEHHBIMH Iepe-
CTPOHKAMM 3DHUTEJILHOM CHUCTEMBI, KOTOpblE B OCHOBHOM KacaloTcs
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opraHu3auuy a¢gdepeHTHOro BXota Ha KOpKOBOM YPOBHE, HO YaCTHY-
HO 3aTparuBalioT ¥ tajaMudeckuit yposeHb. B JIKT kponpyar 11 — 12
JHEH XU3HU MNOSIBISETCS MOCAeOHUI (4€TBEPTHIA) TUM pELIENTUBHBIX
MoJieit (xapaKTepHBIX Uit B3POCJBIX), U3OUPATENbHO peardpylolnx Ha
HarpaBJIcHHE IBWKEHMSA, U, HECMOTPSI Ha COXPAaHHOCTb HEKOTOPOTO
KOJIMYeCTBAa HEHPOHOB ¢ HEMACHTUDULIMPYEMBIMU CBOMCTBAMH B 3TOH
CTpyKType 10 17 — 18-ro IHs, ¢ MOMEHTA MPO3PEBAHUS YKE UMEETCI
TOJHBIHA Habop Bcex 1eUHUTUBHBIX TUITOB PELIENITUBHBIX MOJIEH.

Ha KopkoBOM ypOBHE B I€epHOJ NPO3peBaHUsI MPOUCXOIUT Iepe-
MelleHue OKyca HaYalbHON NEIONSIPU3ALIMK U3 MOBEPXHOCTHBIX B
rn1y0OKHe CJIOM KOpBI, YTO, KaK ObUIO MMOKAa3aHO BBIILIE, OMpPEAEsIeTCA
CO3peBaHHEM COMBI ¥ 0a3anbHbIX ACHAPUTOB MUPAMUIHBIX HEHDOHOB,
BO3HMKHOBEHHMEM LIMMTUKOBOIO arrapara, Ha KOTOpPOM pacnoiaraior-
Cs1 aCUMMETPUYHBIE BO30OYIUTEIbLHBIE KOHTAKThl, UMEIOIIHE HaNOOb-
HIYIO IUTOTHOCTb Ha NPOKCUMAIbLHLIX YaCTAX ACHAPUTOB. DNCKTPOPH-
3UONIOTUYECKUM OTPaXEHUEM 3TUX IIPOLIECCOB SIBISETCSI BOSHUKHOBE-
HUE NO3UTHBHO-HeratuBHoro BIT v ¢da3HBIX peaklMit HEHPOHOB, Ha-
YaJIbHBIE PAIbl KOTOPBIX IPUXOOSTCS HA MAaKCUMYM MTO3UTHBHOM (ha3bl
BI1. Hecmotps Ha nudepeHIMpoBKY anmnapara OeClIMITUKOBBIX 3Be3/1-
YaThIX KJIETOK, CHOCOOHBIX OCYLIECTBISITh [IPAMOE TOPMOXEHHUE, TOP-
MO3HbIE MEXaHHU3MBbI ABJSIOTCA €lI¢ HEAOCTATOYHO 3pEebIMHU, TaK KakK
Ha 3TO CTaguM Pa3BUTHS €LIe OTCYTCTBYIOT KOPOTKOAKCOHHBIE BCTA-
BOYHBIE HEHPOHBI, 2 CUMMETPHUYHbIC CHHANTUYECKHE KOHTAKTBI Ha
TeNax NUpaMUl HE UMEIOT XapaKTepHbIX sl 1eUHUTUBHBIX TOPMO3-
HBIX CHHAITCOB 3JUTMIICOMAHBIX BE3UKYJ. B HeifpOHHOM aKTUBHOCTU He-
3pPeJIOCTh TOPMO3HBIX MPOLIECCOB MPOSIBIAETCA B LIUTENIHHOCTH TOD-
MO3HOM TIay3bl, CAEAYIOIIEH 32 HaYadbHBIM pa3psioM, K HEYECTKOCTU
BTOPHYHBIX TICPUOIOB AKTUBHPOBAHUSI.

3T1a HeaudpepeHIUPOBAHHOCTL TOPMO3HBIX MPOLIECCOB, OYEBUI-
HO, W ompeaesseT TOT ¢GakT, UTO XapaKTep pelleNTUBHBIX IMOJIEH KOp-
KOBBIX HEMPOHOB Y KpoJibyaT 10 — 16 mHeit Majo OTJIMYAeTCs OT TaKo-
BOT'O Y HETIPO3PEBIINX XHWBOTHBIX: BCE TAKKE BEJIMKO YHCIIO KIETOK,
OTBEYAIOIIHX Ha CTUMYJIAIIMIO JIIOGOT0 y4acTKa pelenTUBHOIO IO U
HEYYBCTBUTEIBHBIX WJIM HEWU3OMPATEIbHO YYBCTBUTENBHBIX K JIBUXE-
HMIO CTHMYJIA, TTOYTH OTCYTCTBYIOT HEHPOHBI, YYBCTBUTEIbHBIC K pa3-
MeEpYy M OopHeHTauuu. XoTs CTabMIBHOCTb OTBETA KaXXIOIo U3 HEpo-
HOB y KpousibyaT 10— 12 nHe# 3HaYUTETbHO YMEHBILIAeTCS 110 CpaBHE-
HHIO ¢ HENPO3PEBILIMMH XKUBOTHBIMH, PEaKIIMM OJIM3KO pacloOXeH-
HBIX KJIETOK JOBOJIbHO OAHOTHITHEL. DTO MMO3BOJISIET CYUTATh, YTO MEX-
HEUPOHHBIE CBSI3U B NEPUO NMPO3PeBaHUS OTINYAIOTCS eilie JOBOJIBHO
©0JIbLIOH XECTKOCThIO.

Y yenopexa nudpdepeHIMPOBKA MUPAMUIHBIX HEHPOHOB U HEKOTO-
PBIX BUWIOB 3BE€314YATLIX KIETOK, a HUMEHHO BepeTeHOOOpa3HbIX Heilpo-
HOB IV cios v 3Be3q4aThiX HEWPOHOB C JUIMHHBIM aKCOHOM, SIBJISIIO-
LLIMXCSI TIEPBBIM 3BCHOM IpHEeMa CEHCOPHOIO CTUMYJIa B KOPE, [IPOUC-
XOOMT elll¢ B IPEHATATbHOM MEepHOIe, U K MOMEHTY POXIECHUS OHU

172



SABJAIOTCS YX€ B U3BECTHOH Mepe 3peJIbIMU. DTO IacT OCHOBAHUE Mpel-
MIOJIOXKUTh, UTO ¥ pebeHKa yXKe C MOMEHTA pOXIeHHUs (PYHKLIMOHUPO-
BaHHe HEMPOHHEIX 3JIEMEHTOB MPOEKLIMOHHON KOPBI, BOCIIPUHUMAIO-
umx apdepeHTHYIO NOCLUIKY, HOCUT CIEIUATM3UPOBAHHBINA XapakTep.
IlonTBepXaeHUEM 3TOMY MOTYT CIYKUTb JaHHBIE O HAIMYUU BPOXK-
JEeHHBIX MEXaHU3MOB BocripusiTus ¢opMbl. [lokasaHo, YTO [KETH Iep-
BBIX Y4COB U JHEW XU3HU NMPEONTOYMTAIOT pacCMaTpUBaTh OQOpMIIEH-
HbIe U300paXeHUS U JUTUTENbHEeE GUKCUPYIOT B30p Ha CXEMAaTHYECKUX
U300paxXKeHHUIX M1, KOHIIEHTPUYECKUX Kpyrax U IPYTHX YepHO-0e-
JIBIX TaTTepHax, YEM Ha IJIadKWX LBETHBIX 00pa3uax.

B 25exTpodhH3U0NIOTHYeCKUX IKCIIEpUMEHTaX MOKa3aHa CBsI3b OC-
HOBHBIX KOMIOHEHTOB BIT HOBOpPOXIEHHBIX AeTEM ¢ KAU€CTBEHHBIMH
npu3HakaMu ctumyia. [losutuBHo-HeratuBHbIM BIT, peructpupyembiit
B ITPOEKIIMOHHOM 30HE HOBOPOXIECHHBIX, 00JIee BEIPAXEH MPH MPETbSAB-
JIEHWH 1aXMaTHOro PUCYHKA TI0 CPaBHEHHIO C TU(PYy3HBIM 3aCBETOM
3KpaHa ¥ 0OHapyXUBAaEeT CBSI3b C pa3MepaMH COCTABISIIOIHUX €ro Kie-
TOK.

XOTs B paHHEM JIETCKOM BO3pacTe He M3yuyanoch oTpaxeHue B BII
boJiee CJIOXHBIX NMPU3HAKOB CUTHANla, KOTOPbIE BBIIENSIOTCS Xapak-
TEPHBIMH JUIS 3pMTEbHOMI NTPOEKLUHOHHON KOPBI POCTHIMU U CIOX-
HBIMHU PELIENTUBHBIMU MOJIIMH, OJHAKO MOXHO TPEANONIOXHUTh, YTO
Y 4YeJ0BEKa 3TH I10Ji HAYWHAKT (PYHKIIMOHUPOBATb C MOMEHTA POX-
neHusi. 3ydeHue Ma3HbIX IBUXEHUH Y HOBOPOXIEHHBIX MEPBBIX Ya-
COB XHW3HHU MOKAa3aJIO, YTO BBEIECHHUE B IOJI€ 3PEHUST FEOMETPUUECKOM
(purypsl IpUBOAMT K TOMY, UTO NBUXXEHHUS IJ1a3 CTAHOBSITCS MeHee
XaOTHUYHBIMM, TIPUYEM OHU KOHLIEHTPUPYIOTCA Y OTHOM U3 BEPILIUH
TPeyTOJIbHUMKA WM Y OMHOTO M3 KpaeB Kpyra. OTH pe3yJbTaThl CBUIE-
TEJIbCTBYIOT O HaJJUYUHK CIIOCOOHOCTH K BBUIENEHUIO OTAENbHBIX 3Je-
MEHTOB KOHTYypa C MOMEHTA DOXACHUS pedeHka. OmMHAKO XapakTep
INIa3HBIX ABMXKEHUH U (PUKCALMS HA OMHOM U3 TOYEK Hal0T OCHOBaHHE
MoJIaraTh, YTO Ha 3TOM 3Tarle pa3BUTHS BOCIIPUHHUMAIOTCSI UL OT-
JeJIbHBIE 2JIEMEHTH M300paXkKeHUs, a He BeCch MpeaMeT B IiesioM. Bo3-
MOXHOCTh OCYIIECTBICHUSI HEKOTOPBIX ONepalluii Mo BhLICICHUIO Ka-
YeCTBEHHBIX ITPU3HAKOB CEHCOPHOIO CTUMYJia B PAHHEM MOCTHATAIb-
HOM TIEPHOJIE OMPENEIAETCS U3BECTHOM CTETIIEHBIO 3PEJIOCTH HelpOH-
HOTO armapaTa MPOeKUNOHHON KOPKOBOM 30HBI, O0YCIOBIUBAIOLLEH
MpUEM U HayaJIbHbIE 3Tarlbl aHAJIM3a BHEIIHEro CUTHAA.

Ilepuon, cooTBETCTByIOIIMI (DOPMUPOBAHUIO alrapara BCTaBOY-
HbIX HeHPOHOB U OTNPENEIAEMBIX UMU BHYTPUKOPKOBRIX CBsi3ell, ABJIS-
€TCSl UYPE3BBIYAHO BAXXHBIM 3TAllOM OHTOTeHe3a. Y KpOJuKa OH Mpu-
XOIMUTCH Ha 3 — 4-10 HEIEeNI0 XU3HU, KOrla 3HAYMTENhHO BO3PacTaeT
YUCNO 3Be304YaThIX HEUTPOHOB U (pOpPMUpPYETCS UX LIUITUKOBBINA anna-
paT. Co3peBaHHE ITUX NEMEHTOB, ONPEIeSIOUNX QYHKIIMOHHUPOBA-
HUE BO3BPATHBIX BO3OYAUTENbHBIX ¥ TOPMO3HBIX LIenei, OTpaXxaercs B
U3MEHEHUSIX HEHPOHHON ¥ CYMMapHOU aKTUBHOCTU 3PHUTEIBHON KOPHI.
Y kponbyaT 3-if HeleJd XWU3HM Hapsioy ¢ KOPOTKOJATEHTHBIMU Ha-
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YaJIbHBIMM pa3psiaMM KJIETOK, TIPUXOISLIIMMHUCS Ha MO3UTHBHOCTD BII,
HAYMHAIOT HabII0JaThCs MEepUOoNbl HAYaIbHOTO aKTUBMPOBAaHMS, CO-
OTBETCTBYIOIIME €r0 HETaTUBHOM (ha3e; MpOIOKUTEILHOCTE TOPMO3-
HOTO MepHOoAa COKPAIAeTCsl, BTOPUYHBIE Pa3psLIbl IpHOOPETAIOT YET-
kocTh. B BIT yBeMunBaeTCsi BHIpaXX€HHOCTb BTODHYHBIX KOMITIOHEHTOB.
Cyns no cpokaM ¢opmupoBaHus BTopu4HBIX $a3 BII, B oHTOrEeHE3E
YyeJIoBeKa Nepuony OypHOro pa3BUTHSI BHYTPUKOPKOBBIX HEMPOHHBIX
CBA3eil COOTBETCTBYET BO3pacT 2 — 3 Mecsila NMOCTHATAIBHON XU3HH,
OIHAKO MX OKOHYATEIbHOE CTAaHOBJIEHUE He 3aKaHYMBAeTCs U K 6 ro-
naM. Mopdonornyeckyde JaHHbBIE O CPOKax CO3PEBaHHUsI BCTaBOYHBIX
KOPKOBLIX HEHPOHOB XOPOIIIO KOPPETUPYIOT C 3TUMHU pPe3yJIbTaTAMH.

Y kposapyar Ha 3-# HeAese XHU3HU IMPOUCXOIIT CYILIECTBEHHEIE
H3MeHeHHd PYHKIIMOHANBHON XapaKTepUCTUKHU HelpoHoB. K 17 —
18-My IHIO BO3HMKAIOT IPOCTHIE, CIOXHbIE, IUPEKIIMOHAILHO- U
OPMEHTAIIMOHHO-YYBCTBUTEJIbHBIE peUEeNTUBHbIE MONs1. COBNaaeHue
CPOKOB CTaHOBJIEHUA PEUENTHUBHLIX MOJEH, pa3BUTHUS JEHIAPUTHOTO
arnnapara BCTaBOYHBIX HEMPOHOB M CO3pEBaHUSI TOPMO3HBIX CUHAII-
COB Ne(PUHHUTHUBHOIO THUIIa Ha TeJiaX MUPAMHUI [TO3BOJSIET CUUTATh
BO3BpaTHbIE CBSA3H, OMNpEAC/AIOLIMECS BKIIOYCHUEM B LieTb BCTa-
BOYHBIX HEHPOHOB, MOP(POJIOTHYECKUM CyOCTpaTOM (POPMUPOBaHUS
PELIENTUBHBIX MOJIEH, YYACTBYIOIIKUX B clelUpUuIeckoi 06paboTKe
3PHUTEJILHOTO CTUMYJA. DTO IPEANONOXEHNE TTOOTBEPXIAEeTCA JaH-
HBIMM O 3HAaYMMOCTH TOPMO3HBIX BHYTPUKOPKOBBIX CBsI3eil miA
(GYHKIIMOHMPOBAHHUS PELENTUBHBIX TMOJieH, obJamarolnx M30uUpa-
TEJIBHOUW YYBCTBUTEJHLHOCTHIO K OPUEHTAIIMM M HAMpPaBJICHUIO ABU-
XeHHUA. YMeHbUICHHE U30HPATEIbHOCTH B PEaKLIUAX KOPKOBBIX HEMH-
pPOHOB BCJIEACTBME paHHe# JENMPUBALUMH NMPUBOIUT K TMOSABICHUIO
PELENTUBHBHIX MOJNeH ¢ HeoOBYaiHO OOMBIIUMH BO3OYIUTEIBHBIMU
30HaMH.

B ¢popMupoBaHuH cielrpHUIecKUuX CBOUCTB HEHPOHOB 3PUTENBHOMN
KOpHBl TPUHUMAIOT Y4YacTHEe He TONBKO TOPMO3HEIE, HO U BO30OyIu-
TeJIbHbIE BO3BpaTHHLIE CBSI3H. B ITpOBeIcHHBIX HAMH OMBITaX OBLIO MTOKa-
3aHO, YTO B HEMPOHHOM OTBETE HAaMOONBLIEH CBSI3bI0 ¢ MHTEHCUBHO-
CTBIO 3PUTENILHOTO CTUMYJa 00J1afaloT BTOPUYHEIE pa3psiibl, BO3HU-
Kawoiuue Ha 180 — 250-i MWUIHCeKYHIe, KOTOPhIE TIOSIBJISIIOTCS B OH-
TOreHe3e KpOJNHMKa TOJIBKO Ha 3-i Helese XU3HU M OIOCPenyroTCs
CUCTEMOI BHYTPHMKOPKOBBIX CBsi3eit. 1o maHHBIM A. . CyniuHa, U30u-
PaTeNbHOCTBIO K KaYeCTBY CTUMYJIa 00J1afaloT UMEHHO Mo3aHUe (a3bl
OTBETa, HadyaJIbHbIE Xe¢ (ha3bl, 00sanast BHICOKOH YYBCTBUTEIBHOCTHIO
U MaJioit U30MPATETbHOCTHIO, ABISIOTCS TONBKO IETEKTOpaMHM COOBI-
THi. OIHaKo BO3OYIMTENIbHBIE BO3BPATHBIEC CBSI3H, TaK XK€ KaK U TOp-
MO3HbIE, SIBJISIIOTCST PE3YILTaTOM PAa3BUTHUS ariapaTa BCTABOYHBIX HEH-
POHOB, (QOPMUPYIOLIETOCS Y KPONUKA Ha 3-it Hedene mocTaMOpHo-
HATBHOTO Pa3BUTHA.

C co3peBaHMEM BCTAaBOYHBIX KJIETOK M (POpMHPOBAHUEM BHYTPH-
KOPKOBBIX CBsI3eH YCJOXHseTcs (PYHKIUOHAJIbHOE OObeIUHEHME
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HEMPOHOB B paboyue IpyNIbl, WIM aHCaMOJIH, YTO CO3HAeT Ipelro-
CHUIKM TS Gonbuielt quddbepeHIIMALIMY OCYIIECTBISIONIErOCs B Mpe-
Jeyax MpoeKIIMOHHOM KOPbl aHAIN3a CEHCOPHOro cTUMyJa. Eciu B paH-
HEM IIOCTHATAJIbLHOM Tepuone oO0beaUHeHHe HEeHpPOHOB IIPOMCXOTUT
TOJBKO Ha OCHOBaHUM OOLIHOCTH MoyyaeMoil adppepeHTHON MOCHUI-
KH, YTO TIPOSIBJISIETCS B 3HAYUTEJILHOM CXOACTBE OTBETOB OJIM3KO pac-
MOJOXEHHBIX JIEMEHTOB, TO 110 MEPE CO3pPEeBaHMsl afapara BCTaBOY-
HbIX HEHPOHOB BO3HHMKAET CMIOCOOHOCTD K CIIeNIUAIM3UPOBAHHOMY BOB-
JiedeHU10 OJIM3KO DAclONOXEHHbIX HEHPOHOB B aHAIM3 CEHCOPHOrO
CTUMYJIa. DTO HAXOOUT CBOE OTpPaXeHHE B Pa3nTu4YMU KOHPUTypaluu
BTOPWYHBLIX a3 orBeta. JuddepeHINpoBaHHOCTE 00paboTKH HHGOP-
MalMy OTAEIbHBIMU djIEMEHTaMH, 06 be IMHEHHBIMU B BEPOSATHOCTHO-
CTaTUCTUYECKUI aHCaMOJb, OTYET/IMBO MPOSIBIISIETCS B AUHAMHUKeE (a3
OTBeTa ITpY U3MEHEHWH UHTEHCUBHOCTH cTMMYyJ1a. ITOCKONIBKY CTENeHb
BBIP&XEHHOCTH BTOPUYHBIX IIEPUOJOB TOPMOXEHUSA U aKTHBHPOBaHHA
Yy pa3jIMYHBIX HEHPOHOB 3peJIO KOPBI HEOOHO3HAYHA, YTO OIpeaes -
€TCA pa3IMYHBIM XapaKTepOM MX CUCTEMHEIX CBsi3eil, MX AWHaAMHKa
TIpA CMEHE NapaMeTpoB CTHUMYJIAa TAKXKe HEOMHO3HayHa. Y KpojbyaT
3Ta HEOOHO3HAYHOCTh HAYWHAET OTYET/IMBO IIPOSIBIATECA IPH U3MeE-
HEHHWHM MHTEHCHBHOCTH pa3npaXkKuTenis ¢ 3-HemeJbHOro BO3pacTa, uTo
CBUIETELCTBYET O (POPMMPOBAHUHU YCIOBUM MU CIIELIHATH3MPOBAH-
HOTO BOBJIEYEHHS OTACJIbHBIX HEHPOHOB B aHAJTU3 CEHCOPHOTO CTUMY-
Jia, OTIpENEJIAIOUIETO MX MECTO B PYHKIIMOHaIbHOM aHcambie. [1o Mue-
HHUI0 A.b.KoraHa, aHcam0yieBass OpraHM3anMs pacllupsieT N14ana3oH
TUTaCTUYHOCTH CEHCOPHOI CUCTEMBI.

BxiroueHe HelipoHa B aHCAaMO/b B 3HAYUTENILHOM CTEMEHU OIpe-
JEISIETCA YCIOBUAMU TIOCTYTUIEHUSI B HEPBHYIO CHUCTEMY CEHCOPHBIX
curHaioB. Tak, B pabote U.H.KoHmparbeBoit 6bUT0 MOKa3aHO, 4TO
MUCTIEPCHS JIATEHTHBIX TIEPHOIOB OTBETOB OJIM3KO PACITOTOXEHHBIX
HEMPOHOB HAa OAMHAKOBHIE MO (PUIMYECKUM IapaMeTpaM CTHUMYJIBI,
MoaaBaeMble H30JIMPOBAHHO WIH ¢ yacToTtoii 1 ', HeoguHakoBa. Ju-
HaMHYHOCTb CUCTEMBI CBS3eH, ONpeNesSollas H3MEHeHUe CTENEHU U
XapakKTepa y4yaCTHs OTHEJbHBIX HEMpPOHOB B TIPOLECCE BOCIPHUITHA,
TIPOSIBJISIETCS M B OPraHM3alMK PEUENTTUBHEIX MOJIeH, KOTOpbIe TaKKe
He SBJSIIOTCA XeCTKO (PUKCUpOBaHHBIMU. [1o MaHHBIM aBTOpPOB, KakK
U3MEHEHHME YPOBHSI CBETOBOM ajanTaliid, TaK U U3MEHEHHE YPOBHS
0OIpCTBOBaHMS BBLI3BIBAET NMEPECTPOIKY pa3MepoB, TUToIaan U ¢op-
MBI pELIENITUBHBIX IMOJIEH KOPKOBBIX HEpOHOB, BIMAS Ha TIPOCTPaH-
CTBEHHOE pa3pelleHue, U30MpaTeIbHOCTh K OpPHUEHTAUMH CTHUMYJa,
HamnpaBJIeHHIO U CKOPOCTH IBHXXEHMS, HAOMIOIaBIINECS IEPECTPORKH
PELIENITUBHBIX NOJieH CBA3BIBAIOTCS ¢ AMHAMMYHOCTBIO BHYTPUKOPKO-
BOTO TOPMOXEHMS.

TakuM o6pazoM, MOXHO [10JIaraTh, YTO CO3pEeBaHME aTllapara BCTa-
BOYHBIX HEAPOHOB, 00ECMEUYNBIOIIMX pa3HOOOpa3ne U TOHKOCTh OCY-
LLIECTBISIEMBIX B KOpE ONepauuii, SpiseTcst Y4pe3BbIYaifHO BAXKHBIM 3Ta-
rioM ¢opMHpOBaHUsI Ipoliecca BocipusiTHsl. C ero pa3BUTHEM CUCTEMA
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BHYTPMKOPKOBBIX CBSI3eil CTAHOBUTCA 00Jice IUTAaCTUYHOM. YBEJIMUCHUE
CTENEHU T'MOKUX CBSI3€H, C ONHOM CTOPOHBI, MOBBILIAET HaAEXHOCTh
(GYHKUMOHUPOBaHUS 3TOM CHUCTEMBI, a C IPYIOil — CO3IaeT BO3MOX-
HOCTb TOHKOI U30MpaTe/TbHOM OLICHKY KaYeCTBa CTUMYJIA 3a cHeT QYHK-
LIMOHUPOBAHHUS KOMIUIEKCHBIX PeLIEIITUBHBIX ITOJIeH. Pa3sBUTHE CUCTEM-
HON opraHu3alvy Ha YpOBHE BHYTPUKOPKOBBIX CBAI3€H OIIpPEOE/ISAET
COBEPIIECHCTBOBAHHE B OHTOI€HE3€ HAYAIbHOIO 3Tara o6paboTKH 3pH-
TeJbHON HWH(}pOpMaLUK, 00eCreuyrBaIOIIEr0 BbIACIEHHUE IPOCTHIX U
CJIOXHBIX IPU3HAKOB CUTHAJA.

Pa3BuTHEe cHCTEMBI KOPKOBO-ITOAKOPKOBBIX OTHOLIEHHI B OHTOTE-
He3e OTpaXaeT Te Xe OCHOBHbIE OOLIEONOIOTHYeCKE 3aKOHOMEPHO-
CTH TepexoJa OT «MHHUMAJIBLHOro odecredeHUs» (YHKIHMH 33 CYET
>KECTKHMX CBs13eH K 1e(pMHUTUBHOM HopMe rubkux cesseit. Koptukody-
ranbHble BAUSAHUA Ha JIKT HauMHAI0T OCyIIECTBISITECSA Y KPOJIMKOB C
5 — 6-ro gus xu3uu. C 3T0ro Bo3pacta 10 15— 16-ro JHsa XU3HU KOp-
TUKOGYTa/IbHas MIOCHUIKA OKa3bIBAeT €IMHOOOpa3HOE TOPMO3HOE BITHS-
HHYE Ha CIIOHTAHHYIO ¥ BHI3BaHHYIO aKTUBHOCTH BceX HeipoHoB JIKT u
10 BCEil BEPOSITHOCTH HMMeeT Hecrneuudpuyeckuit xapakrep. C 15—
16-ro OHA cHcTeMa KOPTHKOQYTajJbHBIX CBsA3eil npuobpeTaeT 3HAYM-
TeJIbHY10 TMOKocTh. C 3TOro Bo3pacTa HapsiLy C HeCIeMPHUYECKUMH
TOPMO3HBIMH peakuMsiMH y YacTi HeiipoHOB JIKT B oTBeT Ha 3JIEKT-
PHUYECKYIO CTUMYJISILIMIO KOPBI BO3HMKAIOT (pa3Hble TOPMO3HO-BO30Yy-
IuTenbHble peakiuu. K 25— 30-My OHIO 3TOT TUI OTBETA CTAHOBUTCS
npeobnagaiuM. CTaHOBIEHHE (a3HBIX KOPTUKOQYTATBHBIX BAUSTHUAMN
MPUXOAUTCA Ha TOT IIEPHOJA OHTOTECHE3a, KOrla OKOHYATeNbHO (op-
MHUDPYIOTCA OTBETHI HEUPOHOB NPOEKLIMOHHOMA KOPHI, YTO JANO OCHO-
BaHHE NMPEANOJIOXHTH 3HAYUMOCTb KOPKOBOH MOCBUTKH IJ1s1 GOPMUPO-
BaHMs peakliMil Ha IOJAKOPKOBOM YPOBHE.

(DyHKIIHOHANBHAST 3aBUCUMOCTb KOPTHKOMYTANLHEIX BIHSHUIA B
¢dopMupoBaHMH OTBETOB peakiiuy HeiipoHOB JIKT omnpenensercs KOH-
BEpPreHUKUeN Ha ONTHOM HelpoHe addepeHTHOTO U KOPKOBOTO BXOIOB,
co3aalollleil yCIoBUA IJIS MX CIOXHOrO B3auMoneicTBusi. Kak 6nu10
MOKa3aHO BHIllIe, NPSIMBle KOPTUKOMYTATbHBIE BOJIOKHA CBSI3aHBI CJIOX-
HOI CHUCTEMO# CHHANTHYECKHX KOHTAKTOB KaK C OCHOBHBIMM, TaK U
co BctaBouHbIMU HelfipoHamu JIKT. Takast opraHM3anus MOXeT ofpe-
IENUTh HaOMIOAaeMbIN B 3KCIIepUMEHTE (pa3HBIN XapakKTep peaKlMi Ha
KOPTHKOG}YTATBHYIO TTOCBUIKY. B3auMoneicTBHe addepeHTHOro CUT-
Hajla C KOPTUKODYTAILHON MOCBUIKOM BBI3BIBAET pa3HOOOGpa3HbIe U3-
MEHEHHA DA3IUYHBbIX KOMIIOHEHTOB OTBETA, OIpEAeiisieMble BPEMEH-
HBIMM COOTHOILIEHUSIMH KOHBEPIMPYIOLIMX CUTHAIOB, ¢ OOLIE TeH-
IeHUMeH K MTOAYEPKUBAHMIO HayalbHBIX, 1 OCOOEHHO BTOPHYHBIX, (ha3
oTBeTa. XapakTep (popMHUPYIOIIMXCS B IpOLieCce pa3sBUTHs (ha3HBIX peak-
LIMiA Ha KOPKOBYIO TOCBUIKY M HMX B3aUMOINEHCTBHE C OTBETAMH Ha
addepeHTHBIE CTUMYJIBI 1aIOT OCHOBAHHE PACLIEHUBATD MX KaK PE3YJIbTaT
KOPTUKOMYTANBHbIX CIIELNMHYECKUX BIUSTHUN, YBEJIMYHBAKOWIMX TUIA-
CTHYHOCTb MEXHEUPOHHBIX CBS3eil Ha MTOAKOPKOBOM YpPOBHE.
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BnusiHue npoeKIMOHHOM KOpHlI Ha TATaMHUYecKOoe pesieifHOe Sapo
MpeACTaBJIEHO ABYMS TUIIAaMU BO3I€WCTBUH, GOPMUPYIOILMXCS B pa3-
JIMYHBIE CPOKH MOCTHATAILHOIO OHTOreHe3a. IlepBBIMU B OHTOTEHE3e
CO3pEeBalOT HecneMPUUECKHE BIUSHUSI TOHUYECKOrO XapaKTrepa, OKa-
3BIBAIOIIIME TIOHABNAIOIIECE BO3ACHCTBME HA HEHPOHHYIO aKTMBHOCTb
JIKT. KoprukodyranbHble BAUSHUS TAKOTO TUIA CBOMCTBEHHBI XHU-
BOTHBIM, HaXOOSIIMMCS Ha HU3KUX CTYTIEHSIX 9BOJIOLIMOHHOTO Pa3BH-
. Hecneunduueckue KoptTukodyraabHble BAUSHUS, GYHKUIMOHATb-
HO€ 3Ha4YeHHE KOTOPHIX COCTOMT B OTPaHHMUYCHMH MOTOKA IOCTYIal0-
LICH B KOpY UH(POPMALIMH, COXPAHSIOTCS U HA OoJiee TIO3AHUX 3Tarax
¢HI0- U OHTOTEHE3a M, MO-BUIMMOMY, OKa3bIBAIOT PErYJIHMPYIOLICE
BJIMSTHUE Ha MMOJKOPKOBHII YpPOBEHb NMpU U3MEHEHUH (PYHKLIMOHAb-
HOTO COCTOSIHHSI KOPBI. YIIeJIbHBIN BEC 3TOTO THUTIA BIMSIHUNA B perys-
LIMM CEHCOPHOTO BXOJa B IpOIIECCE PAa3BUTUS CHMDKAETCS B CBA3U CO
CTaHOBJICHMEM B OHTOTeHe3€e CIeLIM(MUIECKUX KOPTHKOQYTaTBbHBIX BIMSI-
HU, OKa3bIBalOIIKX CIOXHOE MONYJIUPYIOLUEE BO3AEUCTBUE Ha IPO-
LIECCHI TIpHEMa U 06pabOTKM CUTHATOB Ha TATaMUYE€CKOM YPOBHE.

Co3peBaHue KOPTUKODYTAILHBIX BIUSTHUN 03Ha4YaeT HOBBIM 3Tar B
Pa3BUTHUM CEHCOPHBIX MEXAaHHU3MOB — (QOPMUPYETCS €IUHasl NPOCK-
IIMOHHAsi CUCTEMA, B KOTOPOH (PYHKLMH KOPKOBOIO ¥ MOJKOPKOBOTO
3BEHBEB TECHO CBsi3aHbl. B 3TOMH crcTeMe MOOKOPKOBBIN YPOBEHD 10
CTEeTleHHM U TEMIIaM pa3BUTHUSI BHayaje olnepexXaeT KOpy OOJbILIMX IMO-
JryLiapuii. B rponecce oHToreHesa 1o Mepe CO3peBaHMsT KOPKOBBIX CTPYK-
Typ YBEeJIMYMBAeTCs KOPTUKAIN3AIIUSI CEHCOPHOU QYHKIIMU M HaYMHa-
IOT OCYLIECTBIAATECSA IMPdepeHIIMPOBAHHBIA KOPKOBBI KOHTPOJIb U
TOHKasl PETyJISALMS CEHCOPHBIX ITPOLIECCOB Ha TAIAMHUYECKOM YPOBHE.
Pa3BuTHE KOPKOBO-TTIOIKOPKOBHIX OTHOLIEHUI B OHTOFeHe3e obecrie-
YUBAET PEryjsglMIo CTETIEHU U XapakKTepa MepepaboTKu MHDOpMaIUuU
Ha TIOIKOPKOBOM YPOBHE M TEM CaMBIM MONyNAIHio addepeHTHOro
BXOZIa B KOpY.

Hapsiny co craHOB/IEeHHEM NMPOEKLUHUOHHOM CEHCOPHO-CIeuduye-
CKOM CHCTEMBI B OHTOF€HE3€ CKJIAIbIBAIOTCS OIpeeeHHbIE MEXIIEH -
TpaJIbHbIE OTHOIIEHMSI, 0OECTIEUNBRIOILIVE LIEIOCTHOE yYaCTHE pa3iuy-
HBIX 00JiacTel KOpBI B OCYLUECTBICHUM aKTa BOCIIPHUSATHS.

Crieunduka yyacTvsi HEITPOEKIIMOHHBIX 00J1acTeit B aHAIH3€e CTUMY-
Jla oTipenensieTcss KOHBEPreHUued pa3TMyHbIX BXOAOB. 3aHHUE accolMa-
TUBHBIE OOJIACTH TIOMYYAIOT 3PUTEIbHYI0 MHPOPMAIIWIO, WIYILYIO MO
IPEBHEMY PETHHO-TEKTO-KOPTaKaTbHOMY ITYyTH Yepe3 MOMYILKY 3PUTEIThb-
Horo 6yrpa M 3agHue sapa TalaMyca. Y XUIIHBIX 3TH 06J1aCTH MOJTy4arT
adpdepeHraunio u ot JIKT. Ha 3t obnacTy 3HayMTeNbHOE BIMSIHHE
OKa3bIBAIOT U HecmeLUMPHUUECKHUE MOAKOPKOBBIE CTPYKTYpHl. BaxHoe
3HaYeHHE UMEIOT MX KOPKOBO-KOPKOBBIE CBSI3M M, B YACTHOCTH, BXOIbI
U3 [TPOEKIIMOHHOM 00/1acTH, NMOKa3aHHBIE MOPQOIOTHYECKUMH H 3JIEK-
TPODHU3NOIOTHYECKMMH UCCIEZOBAHUSIMU.

PazBuTHEe MeXIIeHTpaTbHBIX OTHOLIEHU! BO MHOTOM OIPEIENsIeTCs
CO3peBaHUEM HEHpPOHHOIO arrapara aCCOLIMaTUBHBIX obnactel, ¢op-
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MUDYIOIIMXCS B OHTOTeHe3e B TeYeHHe OoJiee MUTHTENILHOTO TepHola,
YeM IPOEKIIHOHHBIE 30HbI. XOTS OHHU 3aKJIalbIBAlOTCH B SMOpHOTEHE3€
TOYTH OIHOBPEMEHHO C MEPBUYHBIMU MPOEKIIMOHHBIMU MOJSIMH, Pa3-
BUTHE UX B MIPEHATAILHBIN NEPHO UIET OYEHb MEIEHHBIMH TEMIIaMHU.
K MOMeHTY poxneHus peGeHKa acCOIMaTUBHBIE 30HBI XapaKTepHU3YIOT-
Csl HeOONMbLIONW IUMPUHOM KOPBI, HE3peJbIMU HEeMpOoHAMU HEOOMBbIUIMX
pa3MepoB, TOHKUMH, ITOYTH He BETBSILIMMUCS HeHIpUTaAMH. Takoe CTpoe-
HHUE ITHUX KOPKOBBIX 30H CBUIETENBCTBYET O TOM, YTO B ITOT HEPUON
OHHM HE MOTYT HUTpaTh GOJBLLION (PYHKIIMOHATBHOM poid. B TeueHue 1mocT-
HaTAJIbLHOTO OHTOTeHEe3a IUIOIalb aCCOLMATUBHLIX 30H PACTET HEPaBHO-
MepHO. OyeHb OYpHBIM POCT KOPKOBOUM MOBEPXHOCTH STUX OONacTeit
Habogaercsi B IMepBbIe MECALIBI XXHU3HU peGeHKa, BTOPO CKa4voK I1po-
HCXOOUT MEXIY IEPBEIM U BTOPBIM FOJIOM XU3HH, YBeJIMUCHHE MTOBEPX-
HOCTH MIET IO 7 JIET, @ B HEKOTOPBIX JOOHBIX MOJIIX 10 12 JeT.

AddepeHTHBIE BXOABI aCCOUMATHBHBIX 00JIacTel CO3pEBAIOT TeTe-
poxpoHHO. Ha paHHMX CpoKax MocTIMOPUOHATBbHON XM3HHU IJIaBEH-
CTBYIOLLAS POJIb ITPUHAIJICXHUT, OYEBUIHO, HecrieHH(UUECKOMY U pe-
TUHO-TEKTAJIBHOMY BXOZlaM.

Y HOBOpOXIeHHOIro pebeHKa paHHHE CrielnpUIeCKUe KOMIIOHEH-
THl BIT perucTpupyioTcsi CTpOro JOKaJbHO B MPOEKIIMOHHONU 001acTu
KOpBL. B 3TOT nepyon B HENMPOEKIIMOHHBIX 06JIaCTAX OTMEYAIOTCS JIULIb
MO30HKE KOyIeOaHUs, UCYe3alolMe IIPU TTOBTOPEHUM pa3dpaxXUTeNs.
DTHU KOMIIOHEHTBHI MAKCUMAJIBLHO BBIPAXEHBI B COCTOSSHUHU MEIIEHHO-
ro cHa. I[To3gHee BO3HHKHOBEHME OTBETOB, PETUCTPUPYEMBIX B HEMTPOSK-
LIMOHHOM 0BJIaCTH KOPH! Y HOBOPOXIEHHBIX, OCOOEHHO MX yraluae-
MOCTh M TIpEUMYILIECTBEHHAs] BHIPAXXEHHOCTb B COCTOTHUH 3aMeLIeH-
HOT'0 CHa JaJlM OCHOBAHHME PacLEHUBATh UX KaK HecrmeLudHUUECKueE.
B oTiinyne ot HecnenMUYIECKHUX OTBETOB B3POCJIOro, Yracalolux Mpu
MHOTOKDaTHBIX NPUMEHEHMSIX CTUMYNa, yrallleHHe 3TUX peakuuit y
MaIEHBKHMX JeTeil HaCTYTIaeT O4YeHb GBICTPO.

CXOIOHBIMU CBOMCTBAMHM 00JIANAIOT OTBETH HEMPOEKIIMOHHBIX 00-
JacTeit KOpbt Y HOBOPOXAEHHBIX KOTSAT, Y KOTOPBIX peaklIMH Ha adde-
PEHTHBIA CTUMYN He IBJISIIOTCS TOKATBHBIMU. Y 3THX XKMBOTHBIX OTBET
CYNpaCWILBMEBOM M3BHJIMHBI Ha 3JIEKTpUYECKOe pasfpaXeHHe 3pH-
TEeJILHOTO HEpBa CKJIAJbIBAETCS K MOMEHTY POXIEHUS ¥ MPEACTaBiIeH
B BHIE NJIMHHOJIATEHTHONA HETaTMBHOCTH.

ITono6HO TOMY KaK OTBEThI HENPOEKIIMOHHBIX 06IacTeit HOBOPOX-
IeHHOro pebeHKa MaKCHUMAaJIbHO BHIpaXeHbl BO BpeMsl cHa, BII, pern-
CTPUPYEMBIE B aCCOLIMATUBHOMN O0IACTH, KaK 3TO XapaKTepHO ISl He-
cnieurpUUECKUX OTBETOB, MMEIOT, MO JaHHBIM MapTu, HauOOMbLIYIO
aMIUIMTYAY NPH HEMOYTAJIOBOM HapKo3e. DTOT MOTEHLMAI COOTBET-
CTBYET I10 BPEMEHHBIM XapaKTePUCTHKAM M ITOCIIOHHOMY BHYTPHUKOD-
KOBOMY pacrpelesieHuIo nmo3gHei HeratuBHOCTH BII npoeKuyOHHOR
KODBI, HO 3HAYUTENILHO TIPEBHILIAET ee Mo aMruinTyne. Ha ocHoBaHMH
CONOCTARJICHHUST (HOPMBI U JIATEHTHBIX [IEPUOIOB OTBETOB, PETUCTPU-
pywoumxcst npy ctumyasuuu JIKT, 3agHUX Agep TajlaMyca U BepXHHUX
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OYrpOB YeTBEPOXOJIMHUS aBTOP BBUIBUTAET MPEANOI0XEHME 00 OTpaxe-
HUU B 3TOM NnoTeHUMane cneunduyeckoit agdepeHTaluu, mocTymnapo-
LIEH MO0 PETHHO-TEKTO-TAaMO-KOPTUKAILHOMY MyTH. O 3HAYMMOCTH
BXOZIa IpeBHEN MPOEKIIMOHHOM cucTeMbl B reHepauuu BIT 3anHeacco-
LIMATUBHBIX OTIAEJOB MO3ra CBUIETEJIBCTBYIOT U JaHHLIE O TOM, 4TO
OTMCAHHBIEC BBILIE OBICTPO YyracallluMe OTBETHl TeMEHHOI o6yacTu
HOBOPOXIEHHBIX Pa3IMYalOTCs 110 KOHQUTYPaLUUU U aMIUTUTYIHO-Bpe-
MEHHBLIM TlapaMeTpaM NpU NeHCTBHU CEHCOPHBIX CTHMMYJIOB Da3HBIX
MonanbHocTel. OTBET Ha CBETOBYIO BCIBILIKY, PETUCTPUPYEMEIH Y
HOBOPOXIEHHBIX B 3TOI 30He, UMeeT QOJblliee CXOACTBO C MO3THUMH
KOMIIOHEHTaMH OTBETa MPOCKLMOHHOU 30HBI, YTO CBHUIETEIBCTBYET
00 OTpaXeHHUH B HUX KAYECTBEHHON CrIeIM(UYHOCTH CTUMYJIA.

C 2 — 3-MecsyHOro BO3pacTa, Korna B MPOCKLIMOHHON U accouua-
TUBHBIX 00JIaCTSAX Mo3ra pebeHKa HaYMHAIOT peTUCTPUPOBATHCS MHO-
rokoMrioHeHTHboie BII, oOGHapyXuBaeTcs 3aBUCUMOCTb aMIUIMTYIbI
MTO30HEN HETATHBHOM BOJIHBEI (NMMKOBasg JaTeHTHOCTb 617 — 878 mc),
HUMeEIoLIe HaubOoMBIITYIO BRIPAXXEHHOCTh B LIEHTPAIBHON U TEMEHHOM
00JacTsAX, OT pasMepa sTueeK LAaxXMaTHOro M300paXeHusl. 3TO CBUIE-
TEJILCTBYET O BKJIIOYEHUHU ACCOLIMATUBHBIX O0JIaCTEH B AHAIU3 CIIELU-
(pryeckuX CBOMCTB 3pUTEIBHOIO CTHUMYJa Ha OYeHb PAaHHEM 3Tare
oHToreHe3a. MccnenosanusamMu T. bayapa mokasaHo, 4To AETH B BO3pa-
cre 50— 60 mHeit 06namalOT KOHCTAHTHOCTBHIO BOCHPHATHS (OpPMBI
rpeaMeTa, MOIYT pa3luyaTh €r0 OPHEHTALIMIO, PA3ENISIOT HAIOXEH-
Hble ¢UTyphl. ITOCKONBLKY 3TH Onepaly OKa3blBAIUCh BO3MOXHBIMH
JIMIIB TIPY IEMOHCTPAIIMY PEaTTbHEBIX TTPEIMETOB U He OCYILIECTBILLIUCH
TIPY TIPEOBSIBJIEHNH CIAMIOB, B KOTOPBIX COXPAHSIMCH JTUIIL MPOEK-
THBHbIE OTHOLHEHMST Mexay nuddepeHIIMPYyeMBIMU CTUMYJIaMH, aB-
TOP NPHXOIMUT K 3aKTIOYEHHIO 00 y4aCcTHM B HUX NapajUlakca IBHXe-
HMSI ¥ OUHOKYASIPHOTO MapajUlakca, YTo TpebyeT peanu3allhd COBMe-
CTHO# aKTUBHOCTH MHOTHX KODKOBEIX OONacTeil.

TakuMm 006pa3oM, yxe ¢ 2— 3-MecIYHOro BO3pacTa aHaIu3 CTPyK-
TYPUPOBAaHHBIX 3PHTEIBHBIX CTUMYJIOB HOCUT CHCTEMHBII XapaKTep.
Hefipodusuonornyeckoit OCHOBOH GopMHUPOBaHMS 3TOH crielMduye-
CKOM MEXIEHTPAILHON CHUCTEMBI SIBISIIOTCS, OYEBUOHO, CYLLUECTBEH-
Hble U3MEHCHHUS B CO3pEBAHMM HEHWPOHHOTO anmnapaTa acCOLMaTHB-
HBIX 30H. BhIlIe yke yKa3bIBaJIOCh, YTO B 3TOT MEepHON ¥ peOEHKa Ha-
OnronaeTcsl Ype3BbIYAHHO MHTCHCUBHBIN POCT MTOBEPXHOCTH accollda-
TUBHBIX 00JlacTeil. B 3KCIIe pUMEHTAJIbHBIX HCC/IEIOBAHHSIX YCTAHOBJIE -
HO, YTO Y KOTAIT Ha CXOOHOM 3Tamne pa3BuTus BII accouuatuBHBIX
oGnacTeil yxe He obyeryaiorcs npu BBeAeHMM Hembyrana. K KoHiry
MepBoOil — HavyaJly BTOPON HeJeNHd XU3HW HEUPOHBI acCOLIMAaTUBHBIX
o0yiacTeit KOpH MPHOOPETAIOT CNIOCOOHOCTL PearupoBaTh CEHCOPHO-
criequPUIECKUMU peaKLNSIMHA Ha 3pUTETBbHBIN CTUMYJ, HAYMHAIOIIU A
C 3THX CPOKOB BBI3LIBATh (ha3HbIE peaKIIMU.

CucteMa MEXLEHTPAIbHBIX OTHONICHMI obnacTeit KOphl, IPUHU-
MAaloIIUX Y4acTHe B aHAIM3€ 3PUTENBHOTO CTUMYJA, HauMHAIoas
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dopmupoBarbcs y pebeHka B 2 — 3-MeCSIYHOM BO3pacTe, peTeprieBa-
€T CYIIEeCTBEHHEIE TePEeCTPONUKH B Xole oHToreHesa. B 3—4 roga BII
acCOLIMAaTUBHBLIX OOJlacTeid, BO3HUKAIOIIME B OTBET Ha 3PUTEJIbHBIE
CTPYKTYPHUPOBAaHHBIE CTUMYJBI, 00JIafaloT TON Xe KOHUIypauuei u
PEAKTUBHOCTbBIO, YTO U OTBETHI MPOEKIIMOHHEIX 30H. 3TO OTHOCUTCS HE
TOJBLKO K OTBETaM 3aJHHUX aCCOLIMAaTHMBHBLIX 00MacTeit — TeMEHHON U
BUCOYHO-TEMEHHO-3aTbUTOYHOI, KOTOPhIE Y MHOTHUX OOCIeOBaHHBIX
IleTeit 9TOro Bo3pacTa UMENH Te Xe aMIUIUTYIHO-BPEMEHHBIE XapaKTe-
PUCTHUKM, YTO U OTBETHI 3aTbUIOYHOM 30HBI, HO B HECKOJBKO MEHb-
LIeil CTEMEeHHM M K OTBETaM MNepelHEUCHTPATbHBIX OOnacteit. Takoe
GyHKIUMOHAIIbHOE O0bEAUHEHHE, XapaKTepHU3yrollleecs MOJHBIM Ay0-
JIUPOBaHUEM 3aHUMHU aCCOLIMAaTUBHBIMHU 00JIaCTAMHU (PYHKLIMH TTPOEK-
LIMOHHOM 30HBI, ABISIETCA OTJIMYUTEIBHON YePTOH peakTUBHOCTHA MO3ra
nereit 3—4 ner. C HEZOCTATOYHOI 3peJIOCTBIO aCCOLIMAaTUBHBIX 00JIac-
TEe MOXET OBITH CBSI3aH psii 0COOEHHOCTEN 3pUTEIBHOTO BOCTIPUATHUS
nIered B 3TOM BospacTte. B nccnenopauusix naGoparopun JI. A. Benrepa
OBbUIO MOKa3aHO, YTO OTHECEHUE (HOPMBI TIPEIMETOB K 3aTaHHBIM 3Ta-
JIOHaM y Iereil B 4 roma CyLIeCTBEHHO OTIMYAETCS OT BBLIMTOJTHEHHUS
3TOH omnepauuu y 6osee ctapiux aereit. [Ipy cooTHECEHUH npeaMera
C JTAJIOHOM GOJbINAs YacTh meTeil 3—4 JeT OTIMYAlOT OTAEIbHBIE
MIpU3HAKHU NpEeAMETa, a He BClo ¢opMYy B LI€JIOM; AeTH, 6€301IHMO0YHO
ameKBaTHO COOTHOCUBLIHE (OpMY MPEIMETOB C ITAIOHOM, B 3TOM
BO3PACTHOM IpyTINe He BCTPEYAIHUCH.

Haun uccnenoBaHusl ¢ BHIpabOTKOM peaklUH pa3jIndeHUs] U300-
PaxXCHUMN pa3HOM CJIOXHOCTH TOKa3aId, YTO B OCYILUECTBIEHUH 3TOMI
OIepally AETbMU 3 — 4 JIET UMEIOTCS CYLIECTBEHHBIC OTJIMYHS OT CTap-
IIUX JOIIKONBHUKOB. DTU pa3iMyMsl KacajlucChb BHIPAOOTKM 3TANIOHA,
HCIOJIb3yEeMOTIO [UTS ONEpPaTMBHOrO OIMO3HAHUS M306paXeHUs B CTa-
OMJIBHBIX YCIIOBUSIX OTBITA. Y AeTeit 3 — 4 JIeT Takue 3TaIOHbI BhIpaba-
THIBAJIUCH TOJIBKO TIPH UCITOJIb30BAHUM OYEHb JIETKO Pa3TUYUMBIX (11aX-
MaTHBIX) WIXA 3HAKOMBIX (JIMLIEBBIX) PUCYHKOB U He (DOPMHPOBAIUCH
MIPH TIPEXBABACHUM CIOXKHBIX g AvddepeHINPOBKYM BEPOSITHOCTHBIX
TEKCTYP.

CucreMHas opraHu3aliusi 06j1acTeil Kopbl Mo3ra peGeHKa, y4acTBYIO-
IIUX B aHAJN3E 3PUTEIBHBIX CTHMYJIOB, CYLHECTBEHHO MEHAETCA B 6 —
7-neTHeM Bo3pacte. Ha 3ToM 3Tane pa3BuTHss (POPMHDYETCS YeTKasi
crneyanu3aums o0JiacTeil B OCYIIECTBICHUU OTIECHAbHBIX OIlepaluit
aHaNM3a 3PUTEJIBHBIX CTUMYIIOB. POKYCOM MaKCUMAIbHOM peakTUBHO-
CTH ITPH BBLIEJICHUH SJIEMEHTOB KOHTYPAa CTAHOBUTCS 3aThUIOYHAs 00-
JacTb, B KOTOPOH U3MEHSIIOTCS KOMITOHEHTHI Pi3g M Nag, 4TO cOOT-
BETCTBYET 3HAYMMOCTU 3TOW 30HBI B HAaYaJbHBIX MEpPUOAAX aHAIU3a.
BTopoit 1o 3HAYUMOCTH (OKYC PEaKTUBHOCTH TIPU OCYLUECTBIIEHUU
3TOi olepauuH pacnojiaraeTcs B HEHTPATbHON 00JIaCTH, TOE U3MEHE-
HUSI KacalTcsl KOMIIOHEHTOB, PETUCTPUPYIOLIMXCA B Gojiee MO3THEM
BpeMeHHOM HHTepBae (Nag U Pasp). Hamuume sToro ¢oxyca MoxHo
paccMaTpuBaTh KaK OTPaXXeHHWE YYyaCTHsl LEHTPAJIbHOU 30HBI B 3pH~
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TEJIBHO-MOTODPHBIX PEaKUUSIX, 3HAUUMOCTb KOTOPBIX, OYEBUIHO, BO3-
pacTaeT Ha JaHHOM 3Tarie pa3BUTHA. [IpM aHaNMN3E CIOXHEBIX 3PUTENIb-
HBIX CTUMYJIOB Hau0oJiee peakKTUBHOIL B Bo3pacTe 6 — 7 NeT CTAHOBUT-
csl BUCOYHO-TEMEHHO-3aTHhIJIOUHadg 00J1acTh, KOTOpasi, KaK MNoKasaj
NMpoBeNeHHbII# HAMM KOMITOHEHTHBbII aHanu3 BII, o6nagaeTr mexaHu3-
MaMH, CXOAHBIMM C TEMH, UTO BOBJICKAIOTCSA B aHATK3 JIEMEHTOB KOH~
Typa 3pUTENHLHON 30HOM.

HuddepeHUMpoBaHHOE BKIIIOYEHHE Pa3IMYHBIX 001aCTeH KOPHI IpH
MpEeIbABACHUM 3PUTEILHBIX CTUMYJIOB PA3IMYHON CIOXHOCTH CBUIE-
TENbCTBYET 00 YBEJIMYEHHU CTENEHU UX (QYHKIIMOHAIBHOW 3PEJIOCTH.
M3 mopdonornyeckux vccaeqoBaHUM U3BECTHO, YTO K 7-JIETHEMY BO3-
pacTy B OCHOBHOM 3aKaH4YMBAIOTCSI POCT TMOBEPXHOCTU aCCOLIUaTHUB-
HbIX obnacTeit U nuddepeHIMPOBKa HEPBHBIX 3JIEMEHTOB OTAEIBbHBIX
cnoeB Kophl. K 3TOMy Bo3pacTy HabIoaeTcs CYylIEeCTBEHHOE yyylle-
HUE TEepPLENTUBHBIX MPOLIECCOB: BbIGOP ITATOHHOW (PHUrypbl M3 psina
MONOOHBIX, MOABEPTHYTHIX TPaHCGHOPMALIMKM, COOTHECEHUE ITPEIMETOB
C 3TAIOHAMHU. B HalllX HCCIeI0OBaHUSX IO BhIpabOTKE peakliy pa3in-
YEHUS 3PUTEIbHBIX M300paxXeHHUii ObUIO MMOKa3aHo Gonee OBICTPOE 1o
CPaBHEHMIO C MIaAIUIMMH JOLIKOAbHUKAMHU (POPMUPOBAHUE ITAIOHOB,
MO3BOJISIIOLLIMX AETAM 6 — 7 JIET 6LICTPO OPUEHTHPOBATECA B MIPEIbSiB-
JISeMOM Habope CTUMYJIOB.

Bosnbiuas anddepeHINpoBaHHOCTH QYHKUUH pa3mUYHbIX 00/1aCTei,
BXOISILLUMX B CUCTEMHOE OOBbEAMHEHHE MPHU OCYILECTBIEHUH OTAEIb-
HBIX ONepauii aHaIHW3a 3PUTEJIBLHOTO CTUMYJa, MOXET, OYEBUOHO,
JIeXaTh B OCHOBE CYIIIECTBEHHOTO U3MEHEHUS] KOHCTAHTHOCTU BOCIIPHSI-
tHusi. U3BECTHO, 4TO ¥ JleTelt 3 — 4 JeT pacno3HaBaHUe (PUIYP NMPOHUC-
XOIWUT BHE 3aBUCUMOCTH OT UX TOBOpPOTA BBepX UMM BHM3. CpaBHU-
TeJbHOE U3yYeHUE KOHCTAHTHOCTHU BOCTIPUSATUSE (PUTYP HPH OTKIOHE-
HUHU UX Ha pa3jIMYHble YIJIBI OT (PPOHTANBHOM IUIOCKOCTH Y neTeit 3 —
4 1 6 — 7 yIeT NOKa3aIo YMEHbIIeHe KOHCTAHTHOCTH Y IETeit cTapliie-
ro Bo3pacTa. AHAJIOTUYHBIE JaHHbIE MTOJYYEHBI U B 3KCTIEpUMEHTAaxX Ha
XMBOTHBIX. Y IIEHKOB cpa3y IMociie Ipo3peBaHusa HabMonaeTcs HHBa-
PHAHTHOCTb K JIIOOOMY ITOBOPOTY (PUTYPBI, B TO BpeMsl KaK B3pOCIIbie
XXUBOTHBIE 00ANAIOT JIULLIb UHBAPHUAHTHOCTBIO [IPY MMOBOPOTE (PUTYPHI
BOKPYT BEPTUKAJILHOW OCH, IIPU MOBOPOTE Xe (hUTyphl BOKPYT TOpH-
30HTAILHOUI OCH UHBAPUAHTHOCTh OTCYTCTBYET.

BuIsSIBIEHHOE B HALWUIUX MCCIEIOBaHUSAIX CXOACTBO AKTUBHOCTH 3aThI-
JIOYHON M TIPEMOTOPHOI 30H y NeTeil 6 —7 JIeT, BEPOSTHO, JIEXUT B
OCHOBE COBEPIIEHCTBOBAHMS NEPLUENTUBHBIX U OMO3HABATEIbHBIX JIeii-
cteuii. IIMpokoe ¥ crieliain3upoBaHHOE BOBJIEUEHHUE B peaKIlIHIO 3a1-
HUX U MEpegHUX aCCOLIMATUBHBIX 00JacTeEd KOPbl MOXET OIpPENEIISTh
dbopMupoBaHme C 6-TETHETO BO3pAcTa CIHOXHBIX CHCTEMHBIX TepLIen-
TUBHBIX JEMUCTBUIH, B OCHOBE KOTOPHKIX JIEXUT COOTHECEHHE C ITANIOHA-
MU, UMEIOILIMMHU He KOHKPETHOE, KaK B Bo3pacTe 3 —4 JeT, a «o0lie-
NMPUHATOE» 3HAYEHHME, YTO CO3JAeT IMPEeANOChUIKU IS MOCTPOEHUS
aJeKBaTHBIX 00pa30B JI0ObIX HOBBIX 0OBEKTOB. B MpoBeIeHHBIX HAMU
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ICUX0(HU3MONOTHYECKHUX UCCIEOBAHUAX 3TO MPOSABWIOCH B YMEHbIIIE -
HUH pa3iMyMil B BbIpAaOOTKE 3TAJIOHA Ha JIETKO ONO3HABaEMbIe (1lax-
MaTHbIE) U 3HAKOMBbIE (JIMLEBbIE) M300paXXeHUs], C OJHOH CTOPOHHI,
1 MaJIO3HAaKOMBIE BEPOSITHOCTHBIE TEKCTYPHl — C IPYTOM.

Ananmus BII npu perreHUu pasnuyHBIX CEHCOPHBIX 3a1ay MMOKAa3biBa-
€T, YTO CITeLINATU3ALINA PaITHYHBIX 00J1acTeit y nereit 6 — 7 JieT Habmio-
IaeTCsl MPY OCYLLUECTBJIEHMM KaK HAYaJIbHBIX, TaK U 3aKITIOYHUTEIbHBIX
aKTOB BOCHPHATHS, IIPUBOMSLUMX K IPUHATHIO CEHCOPHOIO PELLEHMUS.
Tak, 1py CpaBHEHUM HAJIMYHBIX CTUMYJIOB HaHOONBILIMM 00pa3oM M3~
MEHSIETCSI OTHOCHUTEJILHO PAHHMI KOMIOHEHT Pi3p OTBeTa 3aThUIOYHOH
obnactu. I1py cpaBHEHHWH CTUMYJIOB C BEIOpAHHBIM 3TAJIOHOM U B CHTYa-
IMM HEOMPEHEJEHHOCTH BOSHUKHOBEHUSI CTUMYJIA TIPEUMYILECTBEHHO
3aMeiCTBOBAHHOM OKa3bIBACTCS TeMEHHAs 30HAa, OMHAKO U B 3aTbUIOY-
HOHM 061acTH IIPH 3TUX CEHCOPHBIX 33/aYaX MPOUCXOAAT HU3IMEHEHUS
MO3IHUX KOMIIOHEHTOB OTBeTA. [ToTyyeHHbIe TaHHbIE CBUETENLCTBYIOT
0 TOM, YTO K 6 — 7 romaM CKJIaIbIBAETCA CITOXKHAS CHCTEMA MEXIIEHT-
PAIBHBIX OTHOLUEHHMH, B KOTOPBIX 3aTbUTOYHOM 00JIACTH MPUHAIJIEXUT
CYLLECTBEHHAA POJIb HA BCEX 3Talax aHATM3a u3o6paxeHuit. Takast pyHK-
LIS 3pUTENIbHON KopH! npennojaraercst B. 1. [ie3epom Ha OCHOBaHUH
aHaM3a OCOOEHHOCTEH pELIENTTUBHBIX NOJIEH pa3/IMIHbBIX KOPKOBBIX 30H,
MPYHUMAIOUIMX YYaCTHE B aHATH3e 3pUTEILHOrO H300paxeHuA. ITockons-
Ky (hopMa M peaKTUBHOCTDb CJIOXHBIX PEUCIITUBHBIX ITOJEI 3pUTEITLHOMN
KODBI, UMEIOLLHX KaK ITOH-, TaK ¥ MOHOCHHANTUYECKUE BXOIbI, BApbH-
DYIOT B 3aBUCHMMOCTH OT YCJIOBUM CTHUMYJIILIMM, aBTOP CYMTAET, YTO
OHU MOTYT OCYUIECTRIIATL CTUMEHHE MTOCTyTaoueH adp¢GepeHTHOM CUT-
HaJIM3alMHd U 11peodpa3oBaHHOM B MHBapHaHTHYIO opmy HMHPOpmMa-
LMY BO3BpAUAIOLIEiCS U3 HIDKHEBUCOUHOM KOpHI.

HanbHeimee ycwieHye MHTETPUPYIOLEN pOJIU 3aThUIOYHON 06Ja-
CTH Habmonaercs B Bo3pacte 9— 10 set. ITpu ocylliecTBIEeHUH OTepa-
LIMM BBLICJICHUS KOHTYpA B 3TOH 30HE YBEIWYUBAETCS PEaKTUBHOCTh
paHHe# Mo3uTUBHOM a3sl BIT Py3p U MOMHMO 3TOro0 BOZHUKAET AOC-
TOBEPHOE YBEJIUYEHUE TTO3NMHETO KOMITIOHEHTA N3, HEPEAKTUBHOTO Y
neteit 3—4 1 6— 7 ner. DTH U3MEHEHUS CBUAETEILCTBYIOT O TOM, UTO
B BbI3BAHHOH aKTUBHOCTH 3aTBUIOYHOI 00JIaCTH YCHITMBAETCS OTPaXxe-
HUE KaK HayaJlbHBIX, TaK M TO3THMX 3TAIIOB aHaU3a, KoTopoe B 60-
Jiee MJIaqLUIEM BO3pacTe MPOSBISIIOCh TONBKO TIPU MPEAbABICHUM 60-
Jiee COXHBIX CEHCOPHBIX 3aiay. Bropoii ¢pokyc crieitudpuyeckoro pea-
TMPOBAHHUS B LIEHTPAJIBbHON 00JIaCTU CTAHOBUTCS MeHee BBIPAXKEH-
HBIM, YeM y fneTeif 6 — 7 jeT. Ha starte anasin3sa 3pMTelIbHOTO CTUMYIIA,
COOTBETCTBYIOLLEM Pa3BUTHIO KOMITOHEHTA Paso, BO BpeMsi KOTOPOTO Y
Jeteit 6 — 7 neT Habaoganroch MaKCHMAIBHOE IO CPaBHEHMIO C JPYTHU-
MM O0JIacTSIMU YBEJIMYEHUE PEAKTUBHOCTH LIEHTPAILHOM 30HBI, BO3-
HUKaeT CHUHXPOHHOE BOBJEYEHHE B PEAKIIMIO BCEX aCCOLMATUBHBIX
o0J1acTen.

B 9 — 10-neTHeM Bo3pacTe HabMIOAAIOTCS CYLIECTBEHHbIE H3BMEHEHHS
COOTHOUICHMS! aMIUIUTYI OTAENBHBIX (a3 OTBeTa M COOTBETCTBEHHO
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koHburyparvu BIT HenpoeKunoHHbIX obnacteit. Ecu y neteit 6 — 7 et
HauOoJiee BhIpAXKeHHHIM KOMIIOHeHTOM BII TeMeHHO# M BUCOYHO-Te-
MEHHO-3aThUIOYHOM obnacTeit nmpuMepHo B 50 % ciyyaeB ObU1a, KaK U
B 3aTBUIOYHOM 30HE, IO3UTUBHOCTH P30, TO K 9 — 10 ronaM 1oMUHHPYIO-
LIIUM CTaHOBUTCA Apyroit T BII, B KoTOpoM HauboJee BLICOKOAMIUTH -
TYZHBIMM KOMIIOHEHTaMH SRIAIOTCS Nago U CIIEXYIOIIMA 38 HUM Paso.
HsmeHenne xonbpurypauun BIl ¥ nosiBieHHe 0OJHO3HAYHOCTH DEaru-
pOBaHHA MO MO3IHWM KOMITOHEHTaM SIBIISIIOTCSI, C HAlllel TOYKHU 3pe-
HUS, TIOKA3aTe/IEM HOBOW IMEPECTPOMKM CUCTEMHOWM OpraHM3auuu 00-
NacTeil, BKTIOUAIOIUXCS B aKT 3pUTEBHOro BOCHpUATHsI. OObeauHe-
HMe 33THUX ¥ TIEPEOHKX aCCOLIMAaTUBHBIX 30H HA 3TOM 3Tare UHIUBULY-
aJTbHOTO PAa3BUTHUST NMPUHLUIHAIBHO OTIMYAETCSI OT UX CHUHXPOHHOH
JedTeILHOCTY Y JIeTell 3 — 4 JieT, Koraa OHW DyOnupyloT QyHKLHMIO 3a-
TBUIOYHOM O0JIaCTH, IPUHUMAs Y4aCTHE B Ha4aIbHBIX 3Tanax oopabor-
KM CTUMYJA, O Y€M CBUAETENLCTBYET CXOICTBO PEAKTUBHOCTH KX PaH-
HHMX KOMIIOHEHTOB, U B YacTHOCTU P13, ABIAIOLIEIOCS HJOMMHHDPYIO-
M B BIT 3agHeaccounaTMBHLBIX 30H. B CTapliieM e BO3pacTe oTMeya-
€TCsl COBMECTHAs! AeSITEJIbHOCTh pa3jIMUHbIX KOPKOBBIX O0acTeil B pea-
JIA3ALIMH 3aKTIOYMTEIBHBIX 3TartoB 06paboTKM CTUMYNa, YTo NpUOIU-
XaeTcs K 3peyioMy TUITY pearpoBaHHs.

Kak nokassiBarot ucciaenoBanusa WM. H.3ucnuHoit u ap., ne¢puHu-
TUBHBIA TUI pearMpoBaHHUs CKiIanbiBaeTcsd K 15 romaM, Koraa Haubo-
JIeE PEaKTUBHBIM CTaHOBHTCS Pago. OTpaxkeHue crielpUiecKrX CBOICTB
CTHMYJIa B 60Jiee MO3AHMX KOMITOHEHTaX OTBETa MOXET ObITh 0GYCJIOB-
JIEHO YIUIMHEHUEM Mpoliecca nepepaboTku MHpopMallK B 3aThUIOY-
HoM 06JacTH 32 CYET BIMSHUN, TIOCTYTAUINX U3 3aIHEaCCOLUaTHB-
HO# KOpBl. YBEIUYMBAIOIIAACA B XOIE€ OHTOreHe3a CreUMPUIHOCTD
BIUSHHUH aCCOLIMATHBHBIX ObJiacTell Ha nepepaboTKy UHGOPMaLMU B
3PUTEJIEHOM 30HE TNOKa3aHa B DKCIMEPHUMEHTANbHBIX MCCIeIOBaHUAX,
MPOBEIeHHBIX Ha KPOJIMKAX.

Taxum ob6pa3oM, IEpBBIM 3TANlOM B XOIe CTAHOBJIEHUS CUCTEMHOM
OopraHu3alMu objactei KOpbl, MPHHUMAKOIIKMX YJacTUEe B aKTe BOC-
TIPUSTHS, SABISIETCA O0OBEAMHEHHE MPOCKIMOHHON M aCCOLIMATUBHBIX
30H IPU OCYILIECTBIEHUH HAaYaNbHbBIX 3TANOB aHAJIM3a CTUMYIA, NpU-
BOASILLIMX K BBLIETICHUIO OTAEJIBHBIX TPU3HAKOB CUTHAIA. ITOMY 3Tarly
COOTBETCTBYET OPTaHH3alMA KOPKOBEIX obnacTteit v neteit 3 —4 ner. Ha
BTOPOM 3Tale pa3BUTHA MEXLIEHTPANIbHBIX OTHOIIEHN, XapaKTePHOM
JUIA geTeit 6 — 7-JeTHero Bo3pacTa, BO3HMKAeT yeTkast muddepeHIy-
POBaHHOCTL (DYHKIIMK Pa3INYHEBIX 00JacTeit KaK B HAYAIBHBIX, TaK U
0oJiee MO3MHUX OTIepallMsaX aHAIN3a 3pUTENILHOTO CTUMYJIA, 4TO OTpa-
XaeTcs B peakKTUBHOCTH pernoHapHbix BIT. Cnenywoiliemy 3tamy pas-
BUTHA CUCTEMHOM OpraHM3alliM MO3Ta COOTBETCTBYIOT MEXIIEHTPAJIb-
Hble OTHOLUEHMS, HabmonaeMsoie y neteit 9 — 10 yier. B 3TOM Bo3pacre
HavaJIbHBIE ONEepalyy aHaAJIN3a TIPEabSIBISEMOro H300paxKeHust OTpa-
KAI0TCSI TOJIBKO B 3aThIJIOYHON 06GJIACTH, NMPOSBISAACH B BHICOKOHN pe-
aKTUBHOCTHM KOMITOHeHTa Pj3. YuacTue accolMaTUBHBIX objacTeil B

183



HayaJIbHBIX 3Talax aHajiu3a 3pUTEILHOTrO cTuMyna B 9— 10 et aB-
JISIETCSI CBEPHYTBIM M HE OTPaXaeTcs B paHHUX KOMIIOHeHTax ux BIT.
B 3TOT nepuon peakKTUBHOCTS ITO3AHUX (a3 OTBETOB PAITUIHBIX obac-
Tell KOpHI CBUIETEBCTBYET 00 MX B3aMMOCBSI3aHHOM YYaCTHU B 3aK-
JIIOYUTEIBHBIX aKTax o0paboTKM 3pUTeIbHON HHPOPMalIMH.

s neMHUTHBHOrO THITa MEXLIEHTPATbHEIX OTHOIIEHU, HabmI0-
IIAEMOTO Y B3POCJIBIX MUCTIBITYEMBIX, XapaKTEepHO NaTbHEHIIee CBEPTHI-
BaHME HayaJlbHBIX OMEpalluii aHaIM3a CTUMYJA, YTO NPUBOIMT K HC-
Ye3HOBEHHIO 3aBUCUMOCTH paHHei MO3UTUBHOCTU P30 OoT xapakrtepa
U300paxKeHUs] U B IPOOYKUMOHHOM 30He. YCHIEHUE BHIPaXXEHHOCTH H
PEaKTUBHOCTH MO3AHMX (pa3 IjIs OTBETA B 3TOM 0OJIACTH MOXKET pac-
CMaTpHBaThCs KaK OTPAKEHUE CTAHOBJICHUS €IMHOM CHUCTEMBbI, 00b-
€JUHSIOLIEH NPOEKIIUOHHYIO U aCCOLIMATUBHbBIE 30HbBI IIPH OCYLLECTB-
JIEHUH CJIOXKHOIO aHaIM3a CTUMYJIa, YYUTBHIBAIOLIEIO ETr0 MHOIOIPaH-
Hbl€ CBSI3U C XPAaHSILWIMMHUCS B NMaMATH 3TAIOHAMM M MPUBOASILETO K
KaTeropusaluyuy M ONO3HaHHUIO 3TOr0 CTUMYJIA.

BuIABIEHHBIE 3TAIbl CTAHOBJEHWS CUCTEMHOI OpTaHM3allii MO3ra
OIpenesIsoT OCOOEHHOCTH BOCIPUHUMAKOWIECH (QYHKUMM Ha pa3sHBIX
CTaIMSAX MHAWUBUAYAIBHOIO Pa3BUTUS M CMOTYT ITPEICTABIATh OCHOBY
U1 BO3PACTHOM IMEPUOAN3ALINU.

HUMerowmecs B JuTepaType AaHHBIE CBUIETEJBCTBYIOT O TOM, YTO
neprHoasl OYpHOTO pa3sBUTHUSL CEHCOPHEBIX QYHKUUHA XapaxTepU3yloTCs
BBICOKOI ITUTaCTUYHOCTBIO ¥ NOBBILLIEHHONH YYBCTBHTE/IbHOCTBIO K BHELU -
HUM BO3IEHCTBHSIM, BCJICACTBUE YEro OHM OOBIMHO pacCMaTpHBAaIOTCS
KaK CEHCUTHBHbIC. B CEHCUTUBHLIE MEPUOILI CHIDKAIOTCS MMOPOTU BO3-
HUKHOBEHHS 3JIEKTPUUECKHX OTBETOB, CO3IA0TCA YCIOBHS, TTO3BOJISIIO-
e Jaxe B TEUYECHWE NOBOJBHO HEMPOAOIKUTENBHBIX BO3AEMCTBUN B
npeaenax OTHOTO 3KCIEpMMEHTa MEHSITb COOTHOHICHHs peakUMi Ha
CTAMYJISILIMIO IOMMHAHTHOTO ¥ HETOMUHAHTHOTO I71a3a. JIuieHue mpu-
TOKa CEHCOPHOU MH(POPMALIMHM B 3TH CPOKH Pa3BHUTHS IPUBOIUT K Ha-
pYLIEHHIO CIeLTU(UYHOCTH PEENTUBHBIX TTONei X GUHOKY/ISIPHOTO B3au-
MOIEWCTBUSA HAa HEHPOHHOM YPOBHE, YXYAIIAaeT pasziinyeHHue QUryp B
MOBEICHYECKUX IKCIIEPUMEHTAX. Y He3pEeIOpPOXIAIOLIMXCS XXUBOTHBIX
CCHCUTUBHEBINA TepUOI HauyMHaeTcs ¢ 3-U Helenu XHU3HU, JTOCTMIaeT
MaKCMMyMa K 4 — 8-i1 Helene ¥ NMOCTeNeHHO yracaeT K KOHILY 3-TO Me-
cAlla XU3HU. B CBs3M ¢ TeM 4TO ¢ 3-i Helenu XU3HU HayuHaeTCs Oyp-
HOE Pa3BUTHE BCTABOYHBLIX HEHPOHOB KOPBI U (POPMUPOBAHHE BHYTPU-
KOPKOBBIX CBSI3€H, MOXHO Ipeanosaratb, Y10 MMEHHO OHU 00YCJIOB-
JIMBAIOT BHICOKYIO TUTACTUYHOCTD (YHKLIUH B CEHCUTHBHBIHM MTEPHOL. ITO
[IPEATIOTOXEHHE MOATBEPXKAAECTCS TEM, UTO Y XXKMBOTHBIX, BbIPAILIEHHbBIX
B TEMHOTE, HaUOOJbIIIME U3MEHEHHUSI IIPETEPITeBAlOT BCTABOYHBIE HEM-
DOHBI, [UISI KOTOPBIX OTMEUYEHBI YMEHbILIEHNE BETBICHUH NEHIPUTOB U
U3MEHEHMS CBOMCTB LIMTOILIa3Mbl U (hepMEHTHON aKTUBHOCTH CHHAIl-
TUMECKUX MHUTOXOHAPHUI. AHAIM3 OTBETOB Ha MapHble CTUMYJBI Y OCII-
PUBUPOBAHHBIX XXUBOTHBIX BBISIBJIAET YMEHBLUEHHE BBIPAXKEHHOCTH BO3-
BPAaTHOTO TOPMOXEHMUS.
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VY yenoBeka HanboJiee MHTEHCUBHOE Pa3BUTHE HEHPOHHOTO arfmna-
paTa NpOeKIIMOHHOM KOPhl ¥ CUCTEMbl MEXHEHPOHHBIX CBA3€H UIET B
TepBble MeCAlbl XU3HU, UTO OTPaXaeTcsl B BOSHWUKHOBEHUM MHOIO-
KoMrioHeHTHoro BIT B 2 — 3-Mecss/uHOM Bo3pacTte. B 3T e CpokH pes-
KO YBeJIMYUBACTCA paspeliamuias CoCOOHOCTb 3PUTEILHOTO aHaJu-
3atopa (ot 20/600 B 1 mec mo 20/100 B 2 Mec) U mocTUTaeT YPOBHSA
B3pocioro (20/20) x 6-MecstuHoMy Bo3pacTy. [1o aHaJIorMu ¢ Mccie-
JIOBaHMAMHU Ha KOTATaX, ¥ KOTOPHIX MPOMOKUTENBHOCTL CEHCUTHUB-
HOT'O Mepuola COOTBETCTBOBANA ITEPUOLY CTAHOBNEHMST NeDUHUTUB-
HOTO YPOBHSI OCTPOTHI 3pEHMS, ObUTIO BBICKA3aHO IPEAIIONOXEHUE O
TOM, YTO Yy YeJJOBeKa 3TOT IMepUO] OXBATLIBACT MEPBLIE MOJroaa Xu3-
HU. DTO comtacyercs ¢ KIMHUYECKUMU JAHHBIMH O TOM, YTO HAaUOOIIb-
1Hasy TIOTEPS OCTPOTHI 3peHHS (aMOJIMOIMKA) BO3HHMKAET Y YEJIOBEKa
TIPY BPOXOEHHOH KatapakTe. OOIHAaKO UMEIOTCS JaHHbBIE, YTO BO3HUK-
HOBeHHEe KaTapakThl U B OoJyiee MO3AHUE CPOKH IMPUBOOUT MOCIE €€
yIoajeHus K Pa3BUTHIO aMOJIMOMUM, HEBO3MOXHOCTHU pa3iuyaTh Gop-
MBI ripeaMeToB. ITo TaHHBIM 3THX ABTOPOB, CEHCUTUBHEIN MEPUOL [PO-
Joyxaercs 10 3— 5 yeT.

3pUTeILHOE BOCIPHUATUE, OYAYUM CHOXHBIM CHCTEMHBIM aKTOM,
OYEBHMIHO, ONIPEAEIISIETCS HE TOJBKO CIIOCOOHOCTBIO K Pa3fIMYCHHUIO OT-
JEeNBHBIX IETATCH, XapaKTEPUCTUKOM YEro SIBJSIETCS OCTPOTAa 3pEHMUS.
B BocrnpusiTe BKTIOYAIOTCSI aKTUBALIMOHHBIE MIPOLIECCH, MEXaHU3MBI I1a-
MSTH, MBICJUTENIbHBIE onepaury. CeHCUTUBHBIC TIEPUOALI Pa3BUTHS 3THX
TIPOLIECCOB PaTHYHBI. [1pH NpUMeHEeHHU YCIIOBHO-pedIeKTOPHBIX Me-
TOIMK M3Y4YEHHUS BLICILIEH HEPBHOM HESATENBHOCTH pebeHKa MOKAa3aHo,
YTO KPUTHYECKUMU NepHodaMM Ui GOPMUPOBAHUS CEHCOPHBIX MpO-
LIECCOB SIBNSIETCSI BO3pacT 4 — 9 Mec, 1 06pa3oBaHUs TUHAMUYECKUX
cTepeoTunos — 1,5—2 rompa, mis GOpPMHPOBAHUS 3IMOLIMOHATIBHEBIX
peakuuii — nepsble 3 rofa XW3HHU, LTS Pa3BUTUSA BBICOKUX CTETEHEH
000611IeHUS B pe4eBBIX peakuusax — 4 — 5 neT. MHOXECTBEHHOCTb CEH-
CUTMBHBLIX TlepHoaoB paccMarpuBaeTcsi H. H. BacuneBckuM Kak 3ako-
HOMEPHOCTh OHTOTEHETUUECKOTO Pa3BUTHSI, OTpaXarollas pazHooOpa-
3ue (paKTOPOB OKPYKAIOIIEIH cpelbl, BIUSIOLIUX HAa CTAHOBICHUE anarl-
TUBHOTO NOBEICHMUSI.

Pe3ynbTaThl HalllBMX WCCIEIOBAHUI TOKA3bIBAIOT, YTO B BO3pacTe
6 — 7 neT accoUMaTHBHBIE OGJACTH SBNSIIOTCS aKTUBUPOBAHHBIMU 10
CPABHEHMIO C TAKOBLIMM y OoJjiee cTapiinx netei. B 3T cpoky MHIU-
BUIYATBHOTO PA3BUTHA HAOMI0AAI0TCS COKpallleHUE BpEMEHHBIX ITapa-
METPOB CEHCOPHO-CIELIM(PUIECKMX M CEHCOPHO-aCCOLUUATUBHBIX KOM-
noHeHToB BII, yeTkoe oTpaxeHue B UX peaKTUBHOCTU auddepeHLIu-
POBAHHOTO BOBJIEYEHUS HETMPOEKIIMOHHBIX O0NMAacTEX B OCYILECTBIE-
HUe pazIMYHBIX OTIEPAlIMi aHamH3a CTUMYJIA. DTO TO3BOJISET paccMar-
pHBAaTh nepuoa 6 — 7 JeT Kak CEHCUTUBHBIM JUTSI BOCTIPUATHS LIENOCT-
HOro oOpasa, 4yro omnpenesnsietca GOPMUPOBAHUEM CUCTEMHOM Opra-
HU3AUUU 3PUTENBLHOTO BoCTpUATHA. TIOCKONBKY B 3TH CPOKH
WHIVMBUIOYATLHOIO pa3sBUTHUS MEHSETCS HE CTONBKO HeHpOHHAs opra-
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HHU3alMsA 3PUTEIbHONW NMPOeKUUMOHHONW KOPbI, CKOJBKO MEXUEHTPAIb-
HBIE B3aMMOOTHOLIEHHUS OOJACTel, BKIIIOYAIOIIUXCS B 3PHUTENILHYIO
¢GYHKIIMIO, MOXHO TIPEANIOIOXUTh, YTO B mepuoa 6 — 7 JIeT miacTHy-
HOCTb O0YCJIOBJIUBAETCS 3TUM THIIOM CBSI3€H.

[IpuBeneHHBIC SKCIIEPUMEHTANILHBIE U TUTEPATYpHbIE TaHHBIC CBU-
JHEeTeIbCTBYIOT O TETEPOXPOHMU CO3PEBaHUSI B OHTOTE€HE3e MeXXHeH-
POHHOI0 BHYTPUCTPYKTYPHOTO KOPKOBO-TIOAKOPKOBOIO M MEXIIEHT-
PaJIbHOTO YPOBHEH 3pUTENIBHONM CUCTEMEI, Onpenensaolleit crenudu-
Ky Ipoliecca BOCIIPUSITUSA, a CIEI0BAaTEIbHO, 1 0COOCHHOCTH B3aUMO-
JEACTBUSI OPraHU3Ma CO CpeAOM Ha pPa3HBIX 3Tanax WHINBUIYANBHOTO
Pa3BUTHS.

TakuMm ob6pa3oM, opMHpPOBaHME Mpoliecca BOCHPUITHs HabIo0-
JaeTCsl B TEYEHHE UIMTEJIbHOIO IIepuoaa HHAWBUAYATbHOTO Pa3BUTHSL.
CoBepllleHCTBOBaHHUE 3PUTEIBLHON CEHCOPHOM CUCTEMBI XapaKTepHU3y-
€TCS YCIOXHEHHUEM B3aMMOJEHUCTBHUS MPOECKIIMOHHOM U aCCOIMATUB-
HBIX ObsacTeil KOpHI, OTNpEeNe/sIOIIMM UHTETPALUIO0 Pa3IMYHBIX 3Ta-
noB nepepaboTKK 3pUTeNbHON WH(POpPMaUMM Ha KOPKOBOM YPOBHE.

bemenesa T. I. Heiipodusuonornyeckue
MEXaHHU3Mbl 3PUTEJIBHOTO BOCIPHUATHUS
(OHTOTEHETUYECKUE UCCIEA0OBaHUsA). — M.:
Hayxka, 1983. — C. 118—138.

H.B.[1YBPOBHUHCKAS
OCHOBHbIE 3TANbl U HELPO®U3NONOTMUYECKUE
MEXAHU3Mbl ®OPMUPOBAHUA BHUMAHUA

AHanmu3 mnpoilecca GOpMUPOBAHUA BHMMAHMUS B XOIe WHIWBHUIY-
AJIBHOTO Pa3BUTHS ITO3BOJIMI BBI*UIEHHTH OOLLIHE 3aKOHOMEPHOCTH pa3-
BUTHS BHMMaHMS M €ro BO3PACTHYIO CIIelIUGUKY, XapaKTEPHYIO IS
OTHCJILHBIX 3TANOB OHTOreHe3a. Mcnmonr30BaHHAs MOIENb YracaHUs U
pacTOpMaXXMBaHMsI BEI3BAHHOTO CEHCOPHBIMH CTHUMYJIAMU OPUEHTHPO-
BOYHOro pednexca, wiu peakuuu (OP) oka3zanach aneKBaTHOH IIO-
cTapJieHHO# 3anaue. C ee MOMOIIBIO U TIPU PETUCTPALIMHU Psiia KOMIIO-
HentoB OP, B riepBylo ouepeab KOpKoBoro 33I'-KoMIIOHeHTa, yda-
JIOCh BBIWIEHHTh KaK BO3pacTHHIE 3aKOHOMEPHOCTH BO3HUKHOBCHUS
BHMMAHMS K pa3IMYHBIM CTUMYJIaM, TaK U OCOGEHHOCTH €ro Toaaep-
>KAHUS TIPU [MOBTOPEHMU CUTHAJIOB, @ TAKXKE YTOYHUTb HEApOodHU3HO-
JIOTMYECKHE MEXaHU3MBI, ONPENENSIOUINe 3TH MTPOLECCHI.

Cam dakT wiuTenbHoro ¢opMHUPOBaHUSA BHUMAHUS B XOI€ OHTOTe-
He34d, YYUTHIBASE KOPPEJSIIUI0 MEXIY CJTOXHOCTBIO GYHKIUUU U BpeMe-
HeM €€ CO3peBaHMSs, CBUIETEILCTBYET O BHICOKOM YPOBHE OpraHU3a-
IIMM 3TOTO NICUXO(DHU3UOTOTHUECKOTO aKTa. B TO Xe BpeMsl POSIBICHUSA
Mpoliecca BHUMaHMUS MPU OCYLLECTBIIEHUU Pa3IMYHbIX (OPM UHTErpa-
THBHOM IEATEIBHOCTH OOHAPYXKUBAIOTCA HAUUHASI C pAHHETO Mepuoaa
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MOCTHATAIbHOTO Pa3BUTHUS, UTO YKA3bIBAET Ha €ro BHIPAXKEHHYIO BO3-
PACTHYIO CTIELUUPUYHOCTD. DBOJIIOLUS BHUMaHHUA OCYLLIECTBIISIETCS My-
TE€M I10CJIEAOBATENIbHBIX KOJUYECTBEHHBIX U3MEHECHUIN MMEIOLLMXCS
CBOHCTB M mpeoOpa3oBaHMI KauyeCTBEHHOIrO XapakKTepa, IpU4YeM Ha
KaXIOM 3Tarie OHTOTeHe3a 9Ta (PYHKIIHMSA B CBOEM IIPOSIBICHUH XapakK-
TEpU3yeTCsl JOCTATOYHOU HANEeXHOCTBIO U OIMpeaesieTCsS] IPUHLIUIIOM
MHHMMAaJIbHOTO obecrnieueHus. Oco6eHHOCTH BHUMAHHSI B Pa3JIMYHBIC
Mepyuoabl 00YCIORIMBAIOTCA KOMIUIEKCOM Pa3IMYHbBIX (paKTOPOB: (PyHK-
LMOHAJBHBIMU BO3MOXHOCTSMHU pearupyoueif cucrteMsl (pyHKUMO-
HaJIbHOE COCTOSIHUE, YPOBEHDb U XapaKTep KOPKOBO! aKTMBAILMM), Ha-
OOPOM CpEHOBBIX BO3NEUCTBUMN, 3¢ (peKTUBHOCTL KOTOPBIX 3aBUCUT OT
XapakTepa peaKTMBHOCTH 3TOH CUCTEMBI, 0COOEHHOCTSIMU CTPYKTYDHI
MOTHUBAaUMOHHO-NIOTPEOHOCTHOM Cepbl U, YTO OCOOEHHO BAXHO, CIie-
udHUKOH B3aUMOAEHCTBUSA 3TUX DAKTOPOB.

OTH B3aUMOICHCTBMSI NPOCJEXHUBAIOTCA YX€ Ha paHHUX 3Tanax
OHTOIE€HE3a, [IPUYEM IOBOJIBHO YETKO, B CHJIY TOIO YTO CHCTEMa ak-
TUBALMH €lie He OTIMYAETCS CJIOXHOCTBIO U MHOTOYPOBHEBOI HMepap-
XMYECKO# opraHu3almei.

B nepron HOBOpPOXIEHHOCTH, KaK ObLIO MOKA3aHO B UCCIEIOBAHU-
six J1. A. @ap6ep, BO3MOXHO BBEIWIEHHUTDb € HEPATN30BaHHbBIC 3 (EKTH
MOOHIN3aLKUH, OOHApy>XXHMBaeMbIe 10 IepeXomy OT CHa K 6onpcTBOBa-
Hu1o. OHAKO IUaNa30H pa3apakUTesei, BH3bIBAIOIIMX 3TOT MEPEXO,
ellie AOBOJILHO HE3HAYUTENEH. BeayuM napaMeTpoM, IpUBOASIIIMM K
BO3HUKHOBEHHUIO OP B 3TOT nepuoi U B MepBbie MECSIIBI XKU3HHU, SIB-
JISIETCSI UHTEHCUBHOCTD Pa3fipaXeHUs (WK, Gojiee IMIMPOKO, KOIUYe-
CTBO CTUMYJIALIMK), NpHMYeM 3PPEKTUBHOCTh 3TOTO ITapaMeTpa o0Ha-
PYKUBaeTCA TMIaBHBIM 00pa30M IpH ero fnepBoM MHpeabsBieHUH. Mo-
OMIM3AIIMOHHASA TOTOBHOCTh B 3TOT MEPUON HOCHUT Yaule 0GOpPOHHU-
TENbHYIO, pexe — TUIIEBYI0 OKpacKy. CBs3b MEPBBLIX MPUMUTHBHBIX
OP ¢ o6opoHUTENBPHON MOTHBALIMEl OOHAPYXXUBAeTCS M B UCCIIEIOBa-
HUHU 3¢ ¢eKTOB HOBBIX CTUMYJIOB Ha HEHPOHHOM YpoBHe. [1epBhie mpo-
serieHss OP MoTuBUpOBaHbI 6a30BEIMU MMOTPEOHOCTSAMHU, BBI3LIBAIOT-
CSl OTPAHWYEHHBIM YMCJIOM CTUMYJOB, XapaKTepU3YIOTCS OOIIUM I10-
BbILLICHUEM QYHKIIMOHAJIBHOTO COCTOSTHUS M HANPaBIeHbl HA MOXYJIS-
LIUI0 TIPOTEKaHUd 0€3yCOBHO-pe(IeKTOPHON AeATeTBEHOCTH.

B 3T0T nepuon yxe BBISBASETCS BaXHas pojib OMHOTO U3 (haKTOpOB,
00YCIIOBIMBAIOLINX CNIELUMPUKY BHUMAHUS, — QYHKIMOHAILHOTO CO-~
CTOSHUSI, KOTOPOE SIBISAETCSl PE3YNbTUPYIOLIEH psila COCTOSHUIN HEeM-
POHHBIX aHCaMOneit U YIbTpaMHUKpOOpraHu3anuii HetipoHoB. Kak 6bU10
M0Ka3aHO, QYHKIIMOHAIBHOE COCTOSTHUE KOPHI OONBIIMX MOMyILIApHiA
HOBOPOXAEHHBIX KpailHe HEYCTOHYHUBO U HEe MOXET ObITh (POHOM, Ha
KOTOPOM BO3HMKAIOT ¥ Pa3bITPHIBAIOTCS TIPOHECCHI, CBSI3aHHBIE C BHU-~
MaHueM. HeycToidMBOCTS (DYHKIIMOHAIBHOTO COCTOSTHUS B 3HAYHMTEb-
HOM CTEIEHHU OIpeAeaseTcsl OCOOEHHOCTSIMU Pa3BUBAIOIIUXCS HEHPO-
HOB — HECTaOMIBHOCTBIO UX (OHOBOI aKTHBHOCTH, OOYCIHOBIMBAIO-~
e ¥ HeCTaObWILHOCTb peaKuuii. Y HOBOPOXIEHHBIX XXUBOTHBIX 3TOMY
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COOTBETCTBYIOT TaKK€ CIIOHTaHHBIE KOJIeOaHNsI YPOBHS MEMOPaHHOTO
MOTEHIIMAIA KJIETKH. 3aperHCTPUPOBaHHOE HAMH 0OpaTHUMOe Hapylue-
HUE CIIaifKOBOTO 3JIEKTPOTeHe3a, 0OHapYKUBaIOLeecs U B 3peJIbIX Hel-
POHAax TpU 3KCTPEMAJILHBIX YCIIOBUSAX, MOXET PacCMaTPUBAThCsl Kak
ocobas ¢hopMa aganTauuu, NO3BOSIOLIAS UTMTENTBHO COXPAHSTD XHU3-
HeIEeATeIbHOCTh KIETKM. YK€ Ha paHHHMX 3Tanax MWHIMBUIYAJIBHOTO
pa3BUTHA 3 deKkT MOOMIN3alMHK (Hanbosee 31eMeHTApHOE MpOosABJe-
Hue OP) peanusyercs B 3aBUCHUMOCTH OT XapaKTepa B3aMMOIEHUCTBUS
BOCXOMISILIUX aKTUBUPYIOIUMX BIUAHUM U COCTOSHHS CyOcTpaTa, BoC-
npuHuMalolero 3t BiauaHuA. JI. A. Qap6ep ObLIO IMOKa3aHO, YTO,
HECMOTPS Ha 3peJIOCTh PETUKYJIO-KOPKOBBIX CBSI3€i ¢ MOMEHTa POX-
neHus, NeUHUTHBHLIA THN peakUMM aKTHBAllMM HA YPOBHE THIIIO-
KaMIia ¥ pa3IMYHBIX 06/1acTeil HEOKOPTEKCA MPOSIBIISIETCS TETEPOXPOHHO
A OOYCJIOBJIEH CTENEHbIO UX (PYHKUMOHANBHOHN 3pefocTH. 3HAYeHHUE
GYHKIHOHATIBHOTO COCTOSIHUSI pearpylomei cucteMbl MOaTYepKUBa-
eTcsi U TeM (akToM, UTO CYLUECTBCHHbIE M3MEHEHUS B MpOSABICHHH
OP otmevalorcs y nereit B Bo3pacre 2,5 — 3 Mec XU3HM H CBSI3aHBI C
MEPBbIM NMEPUONOM CTaOUITHU3aLUNH COCTOSTHHHN CITIOKOMHOTO GOAPCTBO-
BaHMS C COOTBETCTBYIOIIMMU DI -KoppenaTaMu.

Cyl1ecTBEHHO, YTO (PYHKILIMOHAIbHOE COCTOSSHHE KOPBI OOJNBLUIMX
NoJIyluapuii, oueHMBaeMoe Io XapakTepuctukaM D21 mokos, sBis-
€Tcsl MPOSIBJICHUEM OIpEeNEIEHHOM OpraHM3aluWy MHOTHX B3auMoAeH-
CTBYIOIIMX Mpo1ieccoB. POpMHUPYIOIIASCS 32 CUET LUPKYIALIUN UMITY/Tb-
COB TI0 TA1aMO-KOPTHKAIBLHBIM H KOPDKOBO-KOPKOBBIM CBSI3SIM PUTMHU-
yeckKasl 3JIeKTpHYecKasi aKTUBHOCTE, TIpeTepreBasi Kak KauyeCTBEHHBIC
MEPECTPONKY, TaK U KOMTUUECTBEHHBIE U3MEHEHUS B XOiC UHIUBUIY-
AJTbHOTO Pa3BUTHS, MMOCTENIEHHO TIPUOOpPETAET YePTHI MPOCTPAHCTBEH-
HO-BpeMeHHO# opranu3aiiuu. I'. M. @pun otMeueHo MOCTENeHHOE CTa-
HOBJIEHHE MexXnonylapHoi korepeHTHocTH (KOT') ¢ rerepoxpoHueit
B KayI0-pPOCTPATBHOM HampaBieHUU OO Ae(PUHUTHBHOTO COCTOSTHUSA,
XapaKTepHU3YIOIerocss HaJlu4MeM BBICOKUX 3HayeHUit ¢pyHkimu KOT
MEXITY aKTHBHOCTBIO CHMMETPHYHEBIX TOYEK pa3IMYHBIX obnacTed o6oux
noxytapuit. CTabUnbHOCTE GYHKUHUOHAIBHOTO COCTOAHUS KaK HE00-
XOOMMOE YCJIOBHE ONTHMAIbHOIO PearMpoOBaHUsI COUYETAETCS C €T0 U3-
MEHYUBOCTBIO (IIACTHUHOCTBIO). DTO OTPAXAaETCs B MMOCTOSIHCTBE CPEH-
Hero ypoBHsg KOT kak nokaszaTensi TOHYCa KOPHI U WU3MEHUYMBOCTU
cnektpoB KOT, oTpaxaiomux IMHAMUKY MEXIIEHTPAIbHBIX OTHOLIE-
HUIA.

JTa6wnwvHocts cnekTpoB KOTI 1 nmpyrux rokasaresneil MeXUeHTpab-
HOTO B3aMMOJIEHCTBUS OTIUYAETCS, OMHAKO, OT HEMOCTOSIHCTBA PYHK-
LMOHAILHOIO COCTOSIHUSI B pPAHHEM OHTOTEHE3€, MOCKOJIbKY, KaK ObLIO
MOKa3aHO, MEHSIIHECS MEXLEHTPATbHbIC OTHOIUEHUS ameKBaTHHI
KaXIOH# KOHKPETHOM CHTyallMM M OTPaXaloT BBHICOKHE MPHCIIOCODOHU-
TeJbHBIC BO3MOXHOCTH LICHTPANbHOM HepBHON cucteMbl. [IpocTpaH-
CTBEHHO-BpEMEHHAasl OpraHU3allusl HAXOAUTCS KaK MOJ CYOKOPTUKATb-
HbIM KOHTpOJIeM ([I€pUOALl JOMUHHPOBAHUS ONpeaeNeHHBIX (pa3oBbIx
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CIOBHUIOB), TaK M KOPKOBBIM (eI HAst YaCTOTa OCHOBHOroO putMa u KOT
10 IIPOCTPAHCTRY).

CilenyeT OTMETHTB, YTO CPENH CTPYKTYDP-DPEryasaTOpoB (MYHKLMO-
Ha&JIBHOI OpraHU3alLMHU MMOKOosT 110 B[ -rroKa3arensaM BIACIACTCS JI06-
HO-THIIMOKAMITATbHBIH KOMIUTEKC. Y OOJIBHBIX ¢ MOPaXXEHUEM TUIIIIO-
KaMnoBoi ¢opMauuu B MextiomyurapHoil KOI' orMevdaercss natosio-
rMYECKOe YCHJIEHHE BO BCEX OTHENaX KOphl (KpOME BUCOYHBIX 06nac-
Teil) cBs3ei IO MepUOANYECKOM COCTaBNSAIONIe!l, a BHYTPU ITONaylla-
puii HabaoxaeTcs pe3Knid pa3dpoc ¢a3 U paccoriacoBaHMe aKTUBHO-
CTHU pa3UYHBIX 0061acTeil MopaXeHHOoro noyuapus. I1pu To6HbIX Mo-
PaXKCHUSAX, OCOOEHHO MeIMo0a3aIbHONW JIOKAIN3AUWHM, HaOII0daeTCs
oflilee CHUXEHHE YPOBHS NMPOCTPAHCTBEHHON CHHXPOHHU3ALMHU MOKa-
3atesied acCHMMETpUH BOJH DIT, coueranleecs ¢ apeaKTHBHOCThIO
OONBHBIX K pPa3IMYHBIM 3aNaHUsIM, OCOOEHHO CBSI3aHHBIM C WHTEJ-
JIEKTYaJIbHbIM HaIlpSIXXEHHEM.

I'etepoxpoHus GopMUPOBaHHUS U KaYeCTBEHHBIE IMIpeoGpa30BaHUs
MPOCTPAaHCTREHHON opraHu3auuu D3I MOKos B OHTOTE€HE3e B HaU-
Oosblleil CTEMEHU KacalTecsa €€ OCHOBHOW PUTMUYECKON COCTaBIISIIO-
el — anbga-prUTMa, IIpUIeM Ha o6CeIoBaHHBIH HaM# BO3PaCTHOM
JMANa30H NPUXOAUTCS OCOOBEHHO CYIUECTBEHHBI NMEPUOI CTaHOBIE-
HUSA 3TOro puTMa. [103TOMY He CITyYaifHO, YTO B HALLIMX UCCIIEN0BAHM-
SIX OCHOBHBIE BO3pacTHblE U3MEHEHHUS DI -XapakTepHCTHK BHHMa-
HMS 3aBUCAT OT OCOOEHHOCTEN BHIPAXEHHOCTH M OPTaHU3ALUM allb-
¢a-aktupHocT B DBI. IMapamnensHo ¢ nMpuOIMXKEHUEM OCHOBHBIX
XapaKTepUCTHUK anbda-puTMa K J1ePUHUTUBHOMY YPOBHIO OTMEYaeTcs
U CTaHOBJICHHUE 3peJioro THna D3OI -BpIpaXeHHsl peaKUUH aKTHBaLMH
KaK ToKa3aTesis NpUBICYCHHUST BHUMaHUs. BHavale 3Ta NedUBUTUB-
Hasl (hopMa peakiIM¥ aKTHBallMM NPOSBIAETCS JUIL B OOHApYXHBae-
MOM (Ha4yMHas ¢ 3 — 4-JIETHEero BO3pacTa) yMEHbIIEHUH YUCIa Koje-
GaHuil anbda-aManaoHa, KOTOpPOe HApacTaeT IO BCTPEYAEMOCTH U
CTENEHM BBIPAXEHHOCTH M ¢ 7— 8 JIET CONMPOBOXIAETCS CYLUECTBEH-
HBIM CHMDKEHHUEM aMIUTUTYAbI, YTO XapaKTepU3yeT UCTUHHYIO OJi0Kany
anbda-pUTMa.

OnHako B XoJie WHAUBUAYATHHOIO Pa3BUTHS MEHSIOTCSI HE TONBKO
aMIUINTYIHO-YaCTOTHBIE XapaKTePUCTUKU DI -peakliii aKTUBALMU B
anbda-auanasoHe, Ho ¥ ee Tonorpadusa. [1py BU3yaTbHOM aHAIM3e TO-
norpacpyyecKkie U3MEHEHHs TIPOSIBIISIIOTCSI B BUIE Bce OOJIBHICH TeHe-
paiiM3aLvu 6J0Kanb anbda-KonedaHuit o Kkope 0ONbILINX MOTYIIAPHIA.
T'ucrorpadpmyeckas oopaborka B3I maeT BO3MOXHOCTb TUGDEPEHIIU -
POBAaHHO OLICHUTH JIOKATHM3alIMI0O Hanbojee PeaKTHBHLIX YacTOT TIpH
BHUMAHMM TeX, BBIPAXXEHHOCTb KOTOPBIX B 3TOM CUTyalluM HauOOJNb-
MM 00pa3oM cHipKaetcs. [loka3aHo, YTO UX JIOKATHU3ALUs IpUypodYeHa
K 30HE PaCITONIOXXEHUS OCHOBHOTO GoKyca anbda-puTMa — TEMEHHO-
3aTBUIOYHO 06J1acTH. DTa IPHYPOUYEHHOCTh Haubosiee BRIpaXKeHa B 6 —
7- 1 9— 10-neTHEM BO3pacTe, HapyIHasch B CaMOH MJIQJIILEi BO3pacT-
HO¥M IpyTine ¥ y IKOJBHUKOB 1-ro xjacca. ¥ 3TUX HeTeil BbIABISIETCS
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0oJiee BeIpaXKeHHAd B MIalIeM BO3pacTe MIPUYPOUYEHHOCTh PEAKTUBHO-
CcTH NeUHUTUBHOI HAIpaBJICHHOCTH K LIEHTPAJIbHBIM 00J1aCTSIM, YTO
OTpaXaeT CYLIECTBEHHYIO BO3PACTHYIO 3aKOHOMEPHOCTh CO3PEBAHUS KaK
anbda-pUTMa, Tak U D3I B LiesTOM.

B 3—4-netHeM Bo3pacTe HamboJjlee BHIPAXEH MpPeUECHTPAIbHBIA
doKyc co3peBalolIEro aib(pa-puTMa, U €ro peaKTHBHOCTD SIBJSIETCSA
Bedyllleid NMp¥ BO3HMKHOBEHHWM BHUMaHMs. bymylinit ocHOBHOH, Te-
MEHHO-3aThUIOYHBIN (DOKYC HAXOAUTCS B JJATEHTHOM COCTOSIHUHU, €ro
MPOSIBJIEHUE MOXHO OOHAPYXUTh B 3TOM BO3pacTe MPH 3aKPBITHIX IJ1a-
3aX UCITBITYEMOTo. OTH 1Ba (poKyca MpOSIBIAIOTCSA HE3aBUCHMO APYT OT
JIpyTa U ellle He OPTraHU30BaHbl B EAUHYIO cHUCTeMY. JJOMHUHHpPOBAaHKE
KayJaJibHOTO (POKyca 0OHAPYXXMBAETCS C 6 JIET, YTO TIPOSIBJIAECTCS U TI0
€ro NMperMYyLLIEeCTBEHHON peaKTUBHOCTH BO BpeMms: OP B 3TOMH Bo3pacT-
HOM IpyIIE; IPH 3TOM CIELYET OTMETUTD, YTO Haubosee peaKTUBHOM
yactoToit senserca 9 I'm. CyiecTBeHHBIE BO3pacTHHIE TTpeoGpa3oBa-
HMsI NpUYpOUYeHHl K Bo3pacty 9— 10 ner. Hapsimy ¢ Bo3pacramoluei
PeaKTUBHOCTBIO TEMEHHO-3aTbIJIOUHOTO (pOKyca OTMeYaeTcsi U reHe-
PAIM30BAHHOE BOBJICUEHHE B PEaKIIUIO Pa3IMYHBIX 00JIacTeil KOpPHI
OOBIIMX TMONYLIApUM, UYTO IPOSBWIOCH B HAlIMX MCCJECAOBAHHUAX B
HaJIMYMH BO BCEX PETMCTPUPYEMBIX 30HAX €NMHON pEaKTUBHOM 4acTo-
o1 10 Ty, npencraBneHHOCTs KoTOPO# nipy OP CcylnecTBeHHO CHIDKA-
€TCS; JOCTOBEPHBIE U3MEHEHMS TaKOIO XapaKTepa OOHapyXXMBAIOTCS U
B NEPEIHUX OTAENIaX. DTH U3MEHEHHS OTPAXAIOT CTAHOBJIIEHUE OOLLEH
PEaKTUBHOM CUCTEMBI B KOPe OOJIbIIMX TTOTyLIapHii, B KOTOpo# $HoKy-
CBl aJibha-pUTMA CTAHOBSATCS B3aUMOCBA3aHHBIMH 32 CYET PETYIUPYIO-
LIMX BJIMAHHIA, BEIpAXECHHEM Yero W sSBASETCA oOlasi, Haubojee pe-
AKTHBHAs B CUTYallMyl HEOMNpeaeieHHOCTH NIPY BHUMAaHUM anbda-yac-
tota 10 't — reHepaJM30BaHHBIII KOMIIOHEHT.

HexkoTopslii c60it B pa3BUTHH 3TOH 001UEH 3aKOHOMEPHOCTH B 7 —
8-71€THEM BO3pacTe, OYEBUAHO, CBA3AH C PSIIOM CYIIECTBEHHBIX Tiepe-
CTpOEK, MPUYPOUYEHHBIX K AaHHOMY NEpHOLY OHTOreHe3a. HeManoBax-
HHIM (PaKTOPOM SIBJISIETCS Y MEPeJIOMHBI MOMEHT B pa3BUTHH peOeH-
Ka, COBMANAOUIHI ¢ HAYAIOM HIKOJLHOTO OOYyYeHUS, BIMSIONIUA Ha
XapakTepucTHKU IIT, a Taxke NnpeoGpa3oBaHUs YyBCTBUTEILHOCTH
U PEaKTUBHOCTM CHCTEMBI AKTHBALMH, O KOTOPbIX OyIeT CKa3aHO HILKe.
Bo BcsakoM ciydae, Takue MepephiBH HEMPEPHIBHOCTYH ellie pa3 Nom-
TBEPXAAIOT MOJOXEHHE O TOM, 4TO (GOpMHUpOBaHHE DYHKLMIA B Xoae
WHIMUBUIYAIBHOTO Pa3sBUTUS He ABJSETCS JMHEHHBIM IPOLIECCOM, a
TIpeACTaRNSET COO0 B3aMMOCBSA3aHHBIE 3TANB KONWUECCTBEHHBIX W3-
MEHEHHUH M KAYECTBEHHBIX ITPeoOpa30BaHUit U MepecTpoeK, Npuodpe-
TalOLIMX UHOTAA BUAMMOCTh OCTAHOBOK MJIH aXe HEKOTOPOTO perpec-
ca B pa3BUTUM. B 1aHHOH BO3pacTHOM IpynIie BO3HUKIIHE TepecTpou-
KM IIPOSIBIIMCH B NepepacipeacieHUH peakKTUBHOCTH YacToOT albgda-
IWara3oHa U BO BKJIIOUEHHUH B peaKLHIO NepeaHeleHTpaIbHOro GoKy-
ca anbda-aKTUBHOCTH, GYHKUMOHUPYIOLIETO Ha 6ojtee paHHUX 3Tanax
OHTOTEHE3a.
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IMapanmnenusm B GOpMUPOBAHHH OpraHU3alMH CHCTEM CIIOKOHHO-
ro 60apCcTBOBAHUS U BHUMAHHUS TPEICTABISETCS CYLLECTBEHHBIM. OH
CBUIETENLCTBYET He TONBKO O XOPOILIO M3BECTHOM 3aBUCHMOCTH peaK-
LUMMA OT (poHAa, HO M MOAYEPKMBACT AKTUBHBIA XapaKTep COCTOSHMS
TIOKOSI KaK pe3yibTaTa WHTErPAIbHON OLEHKU BHELIHEH W BHYTPEH-
Heil cpeabl OpraHu3Ma Ha JaHHBIA MOMEHT BpeMeHU. [1pu 370 onleH-
Ke (aHanu3 oOcTaHOBOYHOM adppepeHTaLMU, B YACTHOCTH) B JIATEHT-
HO#t HopMe NMPOUCXOIAT Te XKE NMPOLECCHl, KOTOPbIE BOBJIEKAIOTCS IIPU
COCTOSIHUM BHMMaHusd, — nepepaborka MHDOpPMALMU O COOTHOCH-
TEJIbHOH 3HAYMMOCTH Pa3IUYHBIX KOMITOHEHTOB CHTYallMH ¢ GOPMH-
POBaHMEM OIIpeesieHHOM yCTaHOBKHU. biiarogaps oCyluecTBIEHUIO 3TUX
MPOLIECCOB B ITOKOE BOSHMKHOBEHHUE U OLICHKA BO3HMKAIOUIMX Paccor-
JJacOBaHMM IPH ACHCTBUM BHEIIHMX CTUMYJIOB (B 3KCIIEPUMEHTE) CTa-
HoBATCA 60s1ee MU depeHLIMPOBaHHBIMU U OOYCAOBIICHHBIMHU AaXe MPU
[epBOM MPEABABICHUH Pa3APAXKUTEINS KOMIUIEKCOM (PaKTOpPOB.

Hapsny ¢ oco6eHHOCTIMH JIOKAMH3alKU PEaKTUBHBIX M3MEHEHUH
B Pa3IMYHBIX 061acTSIX KOPHl OOJNBLIMX [OTYILApUit B UCCICAOBAHUH
BBISIBWIACH U IMEPECTPOHKA UX JIaTepau3allui, OCOOEHHO OTYETIUBO
TpY CpaBHEHHWH JaHHBIX, TIOJYUYEHHBIX Ha geTax 6 —7 u 9— 10 ner.
Ecny y craplinx NOIIKOJISHUKOB OCHOBHOM (OKYC PeaKTUBHOCTH TIpU
BHUMaHHU HMeEET IMPaBONOIYLUapHYIO JIOKATH3AUMIO, TO B CTapuieit
BO3pAaCTHOH IpyIiiie OH NepeMelIaeTcs B JIEBOe Nomyliapye. Bospacra-
IOLIast POJIb JIEBOTO TMOIYLIAPHUS B Npoliecce HHANBUIYATBHOTO pa3BU-
THUS1 XOPOLIIO M3BECTHA M Y YeJIOBEKA OOBIYHO CBA3BIBAETCSI ¢ POPMHU-
pOBaHHUEM pedeBOil QYHKIIMU U BepOATbHO-JIOTHYECKOTO MBIIICHUS,
OIEpUPYIOIIETO O0JIee OTBIeYEHHBIMHU aOCTPAKTHBIMM KATETOPMSIMH —
OTHOCHUTENILHLIMM ITPU3HAKAMM pa3ApaXUTeNei.

OnHako cBsi3b OpMHUpYIOILEHCS TaTepaiu3anvu GyHKUUH ¢ pe-
4pl0, TIO-BUANMMOMY, He 0Dsi3aTesIbHA: B TTOC/IeqHee BpeMsl OJiarogaps
cepuu pabot maboparopuu, pykoBomuMoit B.Jl. bBuaHku, MpUHLMT
Jatepanu3aluy GYHKUHE GbUT pacripoCTpaHeH M Ha WHTETPATUBHYIO
eI TENLHOCTD XUBOTHHIX. B 0000111a0111ell paboTe 3TOr0 HAMpPaBJieHUs
TMIPUBOAATCS JaHHBIE, CBUACTENBLCTBYIOILME O TOM, YTO aHAIU3 U 006-
paboTKa OTHOCUTEIBHLBIX IPU3HAKOB (Ha MOAENSIX pediekca Ha OTHO-
LIEHHE, TIEPEHOCA YCIOBHBIX pedIeKCOB, OIMO3HAHWS CTHUMYNa IpH
pa3IMYHbIX MoH(pHUKAINAX), OCOOEHHO B 3aTPYyJXHEHHBIX YCJIOBUSX,
HEMPEMEHHO OCYLIECTBNSIIOTCA C BOBJIeYEHHUEM JIEBOH reMHUCPEpHI.
MoxXHO XyMaTh, YTO OCHOBHBIM (DAaKTOPOM, OINpEAeHSIOIIUM (QYHK-
LIMOHAJIBHYIO JJATEPATU3aLHIO NTPOLIECCOB MepepaboTKyu MHGOPMaLUK,
SIBJISIETCS1 Ka4eCTBO aHAJIU3UPYEMOTO MPU3HAKa BHE 3aBUCHMOCTH OT
TOro, B Kakyioo (QYHKUWIO OH BKJIIOYEH: YeM OH Ooyee abCTpaKkTeH,
4yeM CNIOXHee ero o0paboTka U Bhlllle 3HAYUMOCTD [UISL TPUHATUSA pe-
IHEHHS, TeM C OOJNblLIIEH BEPOSITHOCTHIO MOXKHO OXHWAATh BKIIIOYEHUS B
peakuMio ieporo nonyuapus. IloatoMy natepanusaumst GyHKUMA 1a
Pa3HbIX 3a1a4 U BUOOB AESATEJIBHOCTH MOXET UMETh B KaXIOM Ciaydae
CBOIO CrielUGUKY.
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WMes B BUOY BCe BHILLIECKA3aHHOE, MOXHO [TOJaraTh, YTO BBISIBUB-
Ieecsi B HalIUX MCCIIEOOBAHUSX NMPEUMYIIECTBEHHOE BOBJIEYCHHE B
PEaKILMIO IPY BHUMAHUM Y JeTeid 9 — 10 et J1eBOro moyiapus sipisi-
€TCsl CBUAETENILCTBOM TOTO, UTO MeXxaHU3Mbl OP HauMHaIOT BKJIIOYAThCS
B QHAJIU3 ¥ OIIEHKY He TOJIbKO KOHKPETHBIX XapaKTePHUCTHK CTUMYJIOB,
HO Y NPUCYIIMX UM 0oJjiee OTBICYEHHBIX, aOCTpaKTHBIX IPU3HAKOB.

TlonTeepxXneHUEM 3TOM HaINPaBIIEHHOCTH OHTOT€HETHYECKOTO pas-
BUTUS BHUMAHMSA CJIYXUT M3MEHEHHE C BO3paCTOM COOTHOCHMTEND-
HOH 3(p¢peKTUBHOCTH 3MOLIMOHANBHBIX K HEHTPAJIbHBIX CTUMYJIOB LIS
BbI30Ba M NMOAAEPXAHUS BHUMAHUA B MTOAL3Y nocaeauux. B 3—4 roga
pa3nuuus B 3G GPEeKTUBHOCTH 3TUX CTUMYJIOB YETKO HE IPOCIEXHUBa-
IOTCST; 3TO OOYCHOBICHO, BUIUMO, YPE3BbIYaifHO BbIPAXEHHBIM B JaH-
HOM BO3pacTe NMpeATIOYTEHHUEM HOBM3HBI, KAK TAKOBOM, YTO MPUBO-
IUT K TMOBBIIIEHUIO PEAKTUBHOCTH CHUCTEMEBI K TOHaM — HEUTpasb-
HBbIM CTUMYJIaM, HO NPEIBSIBASIBIIUMCS MEPBHIMH B 3KCIIEPUMEHTE.
B 6 — 7 neT Konu4ecTBO peakLuui nebHHUTHBHOM HAMpPaBIeHHOCTH B
anbda-guanazoHe Ha 3MOLMOHANBLHO 3HAYKMMBIC CTUMYNBL npeobia-
naeT B mpaBoM mnosyliapuu (74 %), B 7—8 netr — B neBoM (71 %),
MpeBbIlliasi TAKOBOE Ha HelTpaibHble. TonasKo K 9— 10 romam ycra-
HAaBJIMBAIOTCS OOpaTHBIE COOTHOWEHUS, ¥ 3(pPEKTUBHOCTh HEUTPAIb-
HBIX CTUMYJIOB [UISl BLI30Ba M MOLIEPXaHHWsI BHUMAHUS PUOINXAET-
¢Sl K MMelolneiica y B3pocibix. TakuM o6pa3oM, o 7— 8-JIeTHero
BO3pacTa BKJIIOYUTEILHO Ipeobnanaet 3¢ HeKTHBHOCTh 3MOLIUOHATIBHO
3HAYUMBIX CTUMYJIOB. IIpH 3TOM BaXHO OTMETUTH, YTO €CHHU Y OO-
LIKOJBHUKOB 3TO MpeodiiafaHue OTYETIUBO MPOSBISIIOCh B IIPAaBOM
TMONYIUAPUHH, TO Y LIKOABHUKOB 7 — 8 JieT OHO HabnozaeTcs B JICBOM
reMucoepe, 4TO MOXET CBHAETEILCTBOBATD NPH yieTe (GyHKUMOHATb-
HOH reTeporeHHOCTH MOYILAPUH 0 HATMYUH TOMUMO HEIMOCPEICTBEH-
HOTO BOCHPUATHA 3MOLUOHAJILHO 3HAYMMOTO CTHMYJa mpoliecca
BBIYJICHEHUS B HEM U IPYTHUX, 6ojiee OTBJICYEHHBIX CBOMCTB.

TlonTBepaeHHE 3TOTO MPEATIONOXEHUS MOXHO HAWTH B Pe3yibTa-
Tax pabot, uccneqoBaBIIUX 3(P(EKTH BIUSHHUSA IMOIMOHAIBHO 3Ha-
YUMBIX CTUMYJIOB Ha OCOOEHHOCTH MX BOCTIDMSITHS TTO Moka3aremo BIT
B BO3PAacTHOM acriekre. Y nereit 6 — 7 neT OhUIM BBIABJIEHH CYILECTBEH-
Hble pa3nnymsg B KoMnoHeHTax BIl sputenbHoO# MpoeKUMOHHON 06na-
CTU B OTBET Ha CTUMYJIbI, OAMHAKOBBIC 1O (PUINYECKUM XAPAKTEPUC-
THKaM, HO OTIMYalolHecss MO 3MOLUOHATBHON OKpacke (cxeMaTu-
yecKUe U300paXKeHMs JWlia, COCTaBJICHHBbIE U3 Habopa ONMHAKOBBIX
3JIEMEHTOB, B3aUMHOE pacMoIOXXEHHE KOTOPBIX MMPUIAET EMY BECE0e
UJIK CepaUTOe BhIpaxkeHue). B 7 — 8 seT 3TH pa3nuuust ChIaXVBAIOTCS,
4YTO OOHApY>KUBAETCS M NPH JOHTUTYAUHAIBHBIX UCCIENOBAHUAX, O~
HAKO TpH CpaBHEHUM 3(P(HEKTOB BCeX CTUMYINOB pasdnnyus B BI1 ObutH
OonbLIe BEIPAXKEHBI B JIEBOM TMOJTYILIAPUH, OCOOEHHO Y BHICOKO3MOLINO-
HaIbHBIX aeTeil. [loaTBepauaock NpeanosoXeHHUE O TOM, YTO JaHHBIE,
MOyYeHHBIE HA 3TOH BO3pacTHOM IPyIINe, OTPaXarT He CTOJIbKO CHU-
KeHue o011eit SMOLIMOHAILHOCTU C BO3PACTOM (XOTSI OHO UMEET MecC-
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TO), CKOJBKO WHOM, Oojiee OnmocpenoBaHHBIM XapakKTep BOCIPUATHSA
3MOLIMOHAIBHO 3HAYMMBIX cOObITHIA. [TpembsiBneHue TeX XKe pa3apaxu-
Tenew, HO MPEICTABIAIOLIMX COrJTACHO MHCTPYKLIMHU JIMLIO YYUTEIbHHU-
Ubl, IPUBENIO K MOABJEHHUIO OTCYTCTBOBABIIMX B OCHOBHBIX IKCIHEPHU-
MEHTaxX BbHIDAXCHHBIX Pa3JIMYUil Ha 3TU CTUMYJIbL.

OOHMM M3 BaXXHBIX NIOKA3aTeNei pa3BUBAIOLLEIICS CIIOCOOHOCTH K
BBIIEJICHUIO U OLEHKE LUIMPOKOro Habopa MPU3HAKOB pa3dpaXuTe-
Jieit ABAETCA BO3MOXHOCTh ONEPUPOBAHMS TAaKHMH CYLIECTBEHHBI-
MM [UIS TIpoLecca BHUMAHUS KaTerOPUsIMU, NMPUCYUIMMU CTUMYIaM,
KaK HOBH3HA U 3HAYUMOCTb, CPeIU KOTOPbIX OCOOEHHO BBLIIEISIETCS
TOCJIeTHSIA.

B npeabLIyluyx 171aBax He pa3 OTMEYAIOCh, YTO OCHOBHBIM (PaKToO-
POM, MEpBUYHO OOYCJIOBIMBAIOIIUM 3HAYMMOCTh TOTO WIM APYIOro
pa3gpaXkuTesisl WIM er0 OTAEIbHBIX TPU3HAKOB, MPOSABIAIOILUXCS B KaX-
IO KOHKPETHOI MOBENEHYECKON CUTYALWH, SABIASETCS JOMUHUPYIO-
was notpebHocTb. Ecii Ha caMbIx paHHMX 3Tanax oHroreHe3a OP Obin
TECHO CBSI3aH C OCHOBHBIMHM 0a30BbIMHU MOTPEOHOCTSIMM, TO MO Mepe
Pa3BUTHUSA MIPOUCXOJWIO ero Bce 6orbliuee obocobneHue, BepHee, Gop-
MMPOBAHME CBA3U C OPYroil KaTeropuei morpebGHOCTeN, IaBHBIM 00-
pa3oM NoTpebHOCTBIO B NMO3HAHMM, B NMPUTOKE MH(OPDMALIUH, KOTO-
pasi TIpOsIBJISIETCS ¢ TOTO MOMEHTa UHAUBUIYAJBHOTO Pa3BUTHU, KOIra
OP HauMHaeT BKIIIOYATLCS B MPOUECC BOCIIPUSTHS M aHANM3a HOBOTO
CTUMYyIIA.

IIpoBeneHHoe HaMH HccienoBaHue 3G (HEeKTOB BIUSIHUS MO3HABa-
TEJbHOU MOTHUBALIMMA HA XapaKTepPUCTUKM BHUMAHUSA TMOKA3a1o, YTO
BBIPAXXEHHOCTH [I03HABATEIbHOW MOTUBALIMM ONpPENENSIET T10KA3aTe-
o1 o6beMa BHUMAHUS U CIIOCOGHOCTH K €ro pacrpeaeneHun. Oco-
OEHHO CYILLIECTBEHHO, 4YTO y NeTeil 7—8 JIeT ¢ BBICOKUM YPOBHEM
IO3HABATEJILHON MOTMBALIMM BBISIBUIOCH MpPeodyiafiaHue MpOLieHTa
peakuuvii 6nokansl ansda-pUTMa B OTBET Ha HeWTpPaIbHBIH pa3fipa-
XHUTeNb (TOH) B JIEBOM IIOJYIIapUU, HE OTMECUEHHOE IMPU MEHbBIIEM
YPOBHE MOTHUBAllMM M CXOHNHOE C TeM, YTO HaOMIofaeTcs B craplueit
Bo3pacTHoW rpyrne (y 9 — 10-neTHux nereit). Ha ocHoBe 3THUX HaH-
HBIX MOXHO I0JaraTh, YTO y BBIAEJEHHON IpYMNIbl XeTeit oOHapy-
XKHUBAETCSI BO3MOXHOCTD BBIYJICHEHUS] HHQOPMALIMOHHOM 3HAYMMO-
CTH CTUMYJIa, a TAKXE ONEPUPOBAHUSA €10 B ITUHAMUKE BHUMAHMUS:
UMEHHO B IpYMIle NEPBOKJIACCHUKOB (IO CPaBHEHUIO C JOLUKOJb-
HUKaMHK) yaajlioch HabiiooaTh NepecTpPOMKY BbI3BAHHOM aKTUBHO-
CTH, aACKBaTHbIE IpafalusaM UHPOPMALIMOHHON 3HAYUMOCTH OJIH~
HAKOBBIX 10 GU3NYECKUM XapaKTePUCTUKAM TPOCTHIX 3PUTEILHBIX
CTUMYJIOB — BCHBILIEK cBeTa. JOIKONBHUKY YIABNTKBAIM Haubosee
3HAYUMBIE MOMEHTHl CEpUM CTUMYJIOB — HAyaJi0 M KOHEL, HO 3TO
OTHOLLICHHE HE CTAHOBHUJIOCH INOCTOSIHHOM CTpaTerueil ¥ He COIpo-
BoXZHanoch OUpdepeHIMPpOBAHHONM OICHKOM IPYTrMX KOMIIOHEHTOB
CUCTEMBI — MEHEE 3HAYMMBIX Pa3paXuUTeseil, paCIONIOXEHHEIX B ce-
peouHe psna.
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Brinenenue HHGOPMAaLIMOHHOH 3HAYHUMOCTH CTUMYJIa U Oosee nud-
¢depeHUMPOBaHHAS OlIEHKA ee rpaiaiuii, MPOUCXOIsllNe B UCCIEA0-
BaHHBII NEPHOJ OHTOTEHEe3a, OOYCJIOBJIMBAIOT BO3HUKHOBEHUE Dsla
paccorjacoBaHuii. ITocneaHme, NMpUBOAS K TOSBICHUIO U ITOIAEPXa-
HHUIO BHUMaHUsl, 00eCeYMBaIOT IPOJIOHTHPOBAHKE ONepalMii 1o o6-
paboTKe CTUMYNOB (YMEHUE BHIAENWTL B 3HAKOMOM HOBOE M 3Ha4U-
MoO€), YTO BefleT K 6oJiee MOMTHOMY MO3HAHHUIO CUTyaLMM. DTOT (dakT
TaK>Ke YKa3blBaeT Ha CBA3b IMpouecca BHUMaHHUA C [MO3HABaTEIbHON
MOTPEOHOCTRIO M Ha BAXHYIO POJIb, KOTOPYIO OHO HaYMHAaeT Mprobpe-
TaTh ¥ CTAPIIUX LUKOALHUKOB. BepiaiiH BHIENSET B CTPYKTYDPE MO3HA-
BaTeJbHOI IMOTpeGHOCTH, IT0 KpaifHeil Mepe, 2 KaTeropuu (perceptual
and epistemic curiosity), YTO MOXHO NEpPEBECTU KaK CTPEMJICHHE K
OULIYLIEHASIM ¥ CTPEMJIEHHE K MTO3HAHUIO (3HAHMIO) NTPU BCEM IIUPO-
KOM COACPXaHUM 3TOro MOHATHA. MOXHO IyMaTh, YTO B CTaplici
BO3PAcTHOH TpyNne BHUMaHME HAYWHAET TPOSBISITECA B 3aBUCHUMO-
CTH OT BTOpOU, OoJiee 3pesioif KaTeropuu MoTpebGHOCTH U MOLYJIUPO-
BaTb ONPENENIIEMYIO €10 HHTETPaTUBHYIO A€ATEILHOCTD.

IIpu 2TOM HE TOJBKO MpHUBJIEUEHHWE BHUMAHUA TOMydaer Gonee
LIMPOKYI0 OOYCJIOBJIEHHOCTh 3a CYET pacIMpEHHs] COCTaBa IPU3Ha-
KOB, MOTYIUHYX BbI3bIBaTh OP, HO ¥ moaaepXxaHue BHUMaHHS IIpU AeH-
CTBMM CHUCTEMBI Pa3gpaXxuTeneil CTaHOBUTCS OoJiee ITUTEILHBIM U 3a-
KOHOMEPHO OTpaXaeT rpajallid HOBU3HBI U 3HAYUMOCTH, YTO TIPOAB-
JigseTcsl B OTMEYEHHOM HaMH (pOpMHPOBaHUM OPTaHM30BaHHOTO XOIa
npouecca yracaHusg OP c BospactoM. TakuMm o6pa3oM, TOJBKO K 9—
10 rogam XH3HMA NPOLECC BHUMAHUS MPUOOPETAET XapaKTEPUCTUKM,
6M3KMe K AeUHHUTHBHBIM, U OJIM3KYI0 K JTePUHUTUBHON QYHKIINO-
HATBHYIO 3HAYUMOCTD. DTOT (DaKT JUTHTETBHOTO CTAHORIEHHUS CTOMb BaX~
HO# ncuxodU3NONOrH4eCKOi QYHKLIMH, TTOTYEPKUBAST CJI0XKHOCTD €€
BHYTPCHHEN OpraHM3aliy, CTaBHUT BOIPOC O (PopME MPOSBICHUA U
(GYHKIMOHAIbHON 3HAYUMOCTH NPOoLIlecca BHUMAHUSI Ha 6oee paHHUX
3Tarax MHIUBHAYAIbHOIO Pa3BUTHA.

ITokazaHO, YTO KaK y 3 —4-leTHUX, Tak U y 6 — 7-JIeTHUX HeTeil
MpeabpaBisgeMble CTUMYIB 3¢pdeKTUBHBI Mg BbizoBa OP mo Berera-
THBHBIM TOKA3aTeNSIM: 3aMeICHHE YaCTOTHI CEPAeYHBIX COKpAIleHUH
(UCC), xoxHo-ransBaHndeckoii peakunu (KI'P) u no 33T -kpurte-
puaM. OnHako GOpMBI HPOSIBIIEHHS peaKLIMU akTUBaluK B 33T cyille-
CTBEHHO OTJIMYHBL. B nolkonsHOM BO3pacTe 4aliie oOHAPYXUBAIOTCS
BOBJIEUEHUE B PEAKLIHIO TETA-IUAINa30HA U UHAS HAINlPaBJeHHOCTb U3-
MeHEeHHUI B IMana3oHe atb(ha — 3K3aIbTanus anbda-BojiH. Kak otMe-
4ajI0Ch, TAKME OCOGEHHOCTH DT MpHUCYIY 3MOLUMOHAIBHOMY pearu-
POBaHHUIO, KOTOPOE B OTBET HA HOBBIE CTUMYJIBI MPOgRIsieTcs ¢ 2 — 3-
MeCSTYHOTO BO3pacTa (KOMIUIEKC OXHBIeHUs). BrIcoKast YyBCTBUTEb-
HOCTb B JOLIKOJBHOM BO3pacTe K 3MOIMOHAIbHO 3HAYUMBIM CTUMY-
JlaM XOpOIIIO U3BECTHA U BBISBWIACH B HALIIMX UCCIEIOBAHUSIX B BUIC
Oonbuiel 3HEeKTUBHOCTH 3TUX pasapaxXuTeNei o CPaBHEHMIO C HEM-
TpaibHBIMU. Tlo-BUAMMOMY, IS AOLUIKOJIBHOIO BO3pPACcTa B IPOSBIIE-
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HMSIX BHUMAaHUA CYLLECTBEHHbIN BKJIaJ MIPUHAUICXKUT aKTUBALIUU 3MO-
IHOHANTLHOrO Xapakrepa. JefCTBHTEIBHO, B 4-NeTHEM BO3pacTe oOHa-
PYXHUBAETCS OYEHDL BHICOKAs CTENEHb MPEAITOYTEHHS] HOBBIX CTUMYJIOB,
HOBH3HA 00JIafaeT MOBHILLUEHHOMH MPUBIEKATENBHOCTHIO.

Ha ocHOBe HEKOTOPBIX JaHHBIX MOXHO IyMaTh, YTO 3TO CBSI3aHO C
BO3pacTHBIMH OCOOEHHOCTSIMH y4aCTHsI B CHCTEME aKTHBALMH TUIIIIO-
KaMITAJIbHEIX CTPYKTYp. I10Ka3aHo, 4TO TaK Ha3bIBaeMasi peaKivsl CrioH-
TaHHOTO YepemoBaHWS — BBIOOpa Bcerga HOBOro IEHCTBHS M3 IOBYX
BO3MOXHbIX — 06ycyioBieHa HGYHKUMOHAIBHBIM CO3DEBAHUEM THIIIIO-
KaMIia. B oHTOreHe3e 4esIoBeKa peakliusi CIIOHTAHHOrO YepeHOBaHUS
BO3HUKAET CKAaYKOM B Bo3pacte 4—4,5 jeT; npearnonaraeTcs, 4ro C
3TOTO BpEMEHH HAUMHAET MOMHOLIEHHO (YHKIIMOHUPOBATD TMITIIOKAMII,
LIHUTOAPXUTEKTOHNYECKOE (POPMUPOBAHUE KOTOPOrO 3aKaHUMBAETCS K
2-—4 romaM. B HalIMx MCCIeIOBaHUSAX, TaK Xe KaK B pabote I xedpes
1 KosH, 60bIIMHCTBO AeTei Miamweit rpynmsl (62,5 %) o6HapyXwiu
3¢ PeKT CIOHTAHHOrO Y€PEIOBAHMS, OCTAIBLHBIE OKA3AIMCh «ITO3UIIHO-
HepaMH» U BLIOMpPATH B MOUCKAX CIIPATAHHOIO LIApUKAa BCE BpEMS ONHY
U TY Xe KopoOouky. Pe3Koe cokpalileHHe B Iepuon ot 3 1o § —9 jet
KOJIMYECTBA CTEPEOTHITHBIX pELIeHHI JJOTHYECKUX 3aay, TPEOYIOLIMX
3KCTPAMNOAIHU HAlPaBJACHHs NepeMeLeHUs pa3apaxuTens, oGHapy-
>XeHo B uccaeaoBaHusix JI. B. KpylIMHCKOro ¥ cOaBTOpOB. AHa/IU3 JaH-
HBIX TIPUBEJI aBTOPOB K 3aKJIIOUEHHIO O BAXXHOW pONH (PYHKIIMOHAIL~
HOTO co3peBaHuUs JIOOHBIX OTHEJIOB KOPHl B 3THX Ipolieccax. MoxHo
TaKKe OyMmaTb, YTO YMEHBUICHWE CTEPEOTHITHBIX PEILUEHUI SIBISETCS
TIPSMBIM Pe3yJbTATOM BKJTIOYEHHUS B MHTETPATHBHYIO HESITCIbHOCTH
runroxamria. Poss co3peBarollimx JIOOHBIX 00acTell MOXET 3aKTIOYaThCs
B TOM, 4YTOOH OOecneYnBaTh THITNIOKAMIIATBLHO OOYCIOBIEHHOMY He-
MMOCPEACTBEHHOMY TIPEAMOYTEHUIO HOBU3HEI OTIOCPEIOBAHHBIN Xapak-
Tep 3a CYET MOIYIUPYIOIIMX U PETYIHPYIOUIUX BIUSHHUI Ha 3TOT MpoO-
11ecC, OCHOBOW (DOPMMPOBAHMSA KOTOPHIX SIBNISIETCS Gojiee MOJHBIA U
Pa3HOCTOPOHHMI aHATIU3 CUTYaLIMH.

DMOLIMOHAJIbHAS aKTHBALIMS B OTBET HAa HOBHIE CTHMYJIBI B IIO-
LIKOJIBHOM BO3pacTe, He MPHUBOMIAIIAS K BHICOKHMM CTEIIEHSM SMOLIHO-
HATBHOTO BO3GYXXICHHSI, TEM He MEHee XapaKTepH3yeTcs MpUCYLUCH
3MOLMOHATBHOMY pearuipoBaHUIO reHepanu3aliveil, rHIepKoMITeHCa-
TOPHBIMH CABUTAMHU, UMEIOILHMU MIPUCITOCOOUTEABHBIN XapakTep, YTO
MOATBEPXAAETCS B HANIMX HCCIeIOBAHUSX 3HAYMTEILHOM BBIPAXEH-
HOCTBIO BEreTaTHMBHBIX KOMITIOHeHTOB OP u ux Gonbliei CTONKOCTBIO
110 CPAaBHEHHIO C KOPKOBBIM KOMIIOHEHTOM. 17151 BOBHUKHOBEHMS 3MO-
LIMOHAJILHOHN aKTHBAlIMM XapaKTepHa CHUTyauus nebuiuta uHdopma-
MM O cTUMyJie. OTMeYeHHasl B HalllMX MCCEeNTOBaHUSX 3aTPYIHEHHOCTD
BbLOCCHUST HHPOPMALIMOHHBIX XapaKTEPUCTUK CTUMYJIA B HOLUKOJb-
HOM B03pacTe OOBACHSET MOBBIIEHHYIO 3MOIMOHAIBHOCTE AeTeH 3 —
6 net. OCoBEeHHOCTH, CBOMCTBEHHBIE BKIIOUYEHHIO B PEAKIIMIO SMOLIHO-
HaJIbHOW aKTUBallMKU: F€HEPaIN30BAaHHOCTb, HeaUGpGEepEeHIIMPOBaH-
HOCTb — COTJIaCyI0TCS ¢ BO3pacTHOM crieundukoil GyHKIIMOHUPOBa-
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HUS BOCIIPUHUMAIONIE CUCTEMBI MO3ra y 3 —4- 1 6 — 7-JIeTHUX JeTeil.
CKayoK B €€ pa3BMTHH NIPUYPOUYEH K CTapllieMy JOLIKOJIbHOMY BO3pa~
CTY M IPOSIBASIETCS B CMEHE T€HEPATU30BAaHHOTIO BOBJICUEHUS B peak-
LMIO Ha CJIOXHbBIE 3pUTEIbHBIE CTUMYIBLI Pa3MYHBIX 00nacTed KOphl
X CITeHATM3NPOBAHHBIM YYaCTHEM B IpoLIECCcax BOCIIPUATHS U aHa-
N33 U300paxKeHU.

DTOMY KayeCTBEHHOMY CIBUTY COOTBETCTBYET M Gonbluast audode-
pPEHIMPOBAHHOCTh pearMpoBaHus Ha HOBBIE CTUMYJIBI B cucteMe OP —
MOSIBJIEHUE, Hapsady C yBeJIMYEHUEM MEIJIEHHBIX BOJIH M 3K3IbTalld-
el anbda-xkonebaHuil, peakuuii 610Kaabl aibda-pUTMa, INIABHBIM
00pa3oM B KaymalbHBIX OTAENAxX IpaBoro nmoxymapus [Ipu satoM, mo
naHHeM 3.B.leHucoBoii ¢ coaBropamu u I1.B.Tapakanosa, B 6 —
7-neTHEM BO3pacTe (DOPMHUPYETCA MEXITOJyllIapHasi aCUMMETPHUS TTpH
3MOIMOHAJIBHOM pearipoBaHHMM M IpaBOE€ HOJyLIapue CTAaHOBUTCS
BEIYLIIUM B KOHTPOJIE IMOLIMOHAIbHOTO MoBeaeHus. CTereHb KOHTPO-
JISL BO3pAcTaeT B X0Oe MHAWBUAYATHEHOIO Pa3BUTHSA, U SMOLIMH y bojiee
crapiuux neteit (7—8 Jer), Kak ObUJIO MOKAa3aHO BbIILE, HAYWHAIOT
BIUIETATBCSI B CTPYKTYPY 00Jice COBEPLUCHHON IMO3HABAaTE/JIBHOMN Aesi-
TEJIbHOCTH. MOXHO Tipenronararb, YTO HayKMHasl ¢ MJIAAIIero MKOJb-
HOTO BO3pacTa BKIIIOYAETCA U pa3BuBaeTcs nmocryauposanHad I1. B. Cu-
MOHOBBIM 33BUCHMMOCTb 3MOIMOHANLHOTO PEarupoOBaHMs OT BEpPOSAT-
HOCTHBIX XapaKTePUCTHK, ITOJIHOLEHHO IMpOosBsieTcs UHPOPMaLlUOH-
Has MPUpPOJA IMOLIMI, TaK KaK CIIOCOOHOCTb K BEPOSITHOCTHOMY ITPO-
THO3UPOBAHHUIO TAKXKE MMOCTENIEHHO (OPMUPYETCS B OHTOTEHE3eE.

Takum o6pa3oM, cMeHa BEeQYILIMX CHCTEM aKTHBAallMM B CHUTyaLlUU
BHMMaHHs NPUYpOYEHa B OHTOTEHE3e K BO3pacTHOMY IepuHomy 6—
8 ner. MoOXHO moJjarath, YTo 3TOT HHUIHOJOTHYECKH MEXaHU3M Jie-
XMUT B OCHOBE BBISIBIEHHOTO PAacXOXAEHMsSI KaTeTOPHUIl NPEAOYTEHUS
M BHMMaHMA C 7-JIETHEro BO3pacTa ¢ 000COoONeHHEM IOCHeaHEN K
10 ronaM. B Hame#t paGoTe oKa3aHO, YTO UIMEHHO B 3TOT IEPHOI IIPO-
IPECCUBHO HapacTalT BCTPEYAEMOCTh U BHIPAXKEHHOCTh OJIOKAbI aJIb-
da-putMa, cHMXaeTcsl 3PPEKTHBHOCTL HEIOCPEACTBEHHON IMOLIHO-
HaJIbHOH 3HAYUMOCTH CTUMYJA UIsl TIpUBIEYEHUS BHUMaHus. B xone
yracauus OP B 10-7eTHeM Bo3pacTe OTMeYalOTCs Clydyad COXpaHe-
HUsA 30T -peakliMM aKTUBALIMK IIPH OTCYTCTBUM (YralleHuH) BereTa-
TUBHBIX KOMIIOHEHTOB. 3TOT $aKT, OTMEYECHHBIN Y B3IPOCIBIX, OTpa-
3KaeT MPOAOJIKAIOLLYIOCS «yMCTBEHHYIO» aKTUBHOCTD, UTO aHAJIOTHUY -
HO «[IEPCHECCHUIO ToucKa B cdepy HepoHANbHBIX MOaeNneh» U rme-
pebopy pasIMYHBIX TMIIOTE3 M 3KCTPANOSILIMH, OCYILECTBISIOLIMNXCS
BO BHYTPEHHEM IL1aHe. BaxHeIMU dakTOopaMu, 06YCIOBINBAIOILUMU
BBISIBJIEHHBIE B 9 — 10-/IeTHEM BO3pacTe M3MEHEHUSI B BOZHUKHOBE-
HUH U HAMpaBJIEHHOCTH aKTUBUPYIOIINX BIUsIHMI pu OP, saBisAI0T-
¢ ¢opMHUpOBaHME MBIIUIEHUS peOeHKa, CMeHa 3TanoB Pa3BUTHSA
KOTOpOro npuxoaurcst Ha 7—8 u 11— 12 neTt, U ycTaHOBJIEHHE ABY-
CTOPOHHUX CBSI3¢il HOBOTO YPOBHS aHAnM3a U UHTErPallUM C CUCTe-
MO aKTUBALIMH.
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PaccMoTpeHue npoliecca 3BOMIOLMM BHUMAHUS Ha OCHOBE MOJY-
YEeHHBIX JaHHBIX €lle pa3 MOOYEPKHYJIO €r0 MEpApXUYECKYI0 CUCTEM-
HYIO OpPraHU3all{io ¢ BhIPAXEHHBIM B3aMMOJEHCTBUEM CJIATaIOLIUX 3TY
CHCTEMY KOMITOHEHTOB. MBI Y€ YIIOMHHAIU O 3HAaYeHUH DYHKIHMO-
HAJIBHOTO CO3PEBaHUS BOCIIPUHUMAIONIEH CMCTEMbl MO3ra ISl [IPOsAB-
JNeHUH BHUMaHUS. [loATBEpXAEHUA 3TOTO MOJOXEHUS MOJYYEHBl U B
HaIlIMX 3KCIIEPUMEHTANbHBIX UccaenoBaHusx. [TokasaHo, 4ro hbopMu-
poBaHHe (hazHO-creHMPUYeCKMX peakiii HeifpOHOB TMITIOKAMITa, KO-
IUPYIOLIHUX TapaMeTphbl pa3apakeHHUsl, ABISETCS BAXHBIM (akTopoM,
00YCJIOBIIMBAIOLINM TIpOsBiIeHue AnHaMuku OP 3pesoro tumna. OnHa-
KO OKa3aJIoCh, YTO OAHOro 3Toro ¢axropa HeIOCTATOYHO U KpUTHYE-
CKHMM MOMEHTOM SIBJISETCS CTAHOBJIEHHE NTPOLIecCOB NepepaboTKy UH-
(opMalMy Ha KOPKOBOM YPOBHeE, KOTOpoe, o naHHbiM T.I'. betene-
BOM, 3aBeplliaeTcd K 3-HeAeJbHOMY BO3pacTy, Koraa oQOpMISIOTCS
BTOPUYHBIE TTIEPUOIB aKTUBUPOBAHHSI B COCTABE BBI3BAHHBIX PEAKLIUA
HEIPOHOB, OTpaxawuiue GYHKLIMOHUPOBAHUE CIIOXHBIX PELENTUBHBIX
IoJIe, a peaKLiMM NIpHOBpETAIOT CEMATH3NPOBAHHBIM XapakTep. 1o
HaXOOWT CBOE OTPAXEHHE B CrlelU(PUKE KOPTUKO-THUIINOKAMITAIbHBIX
BJIMSTHUM, KOTOpbIE XapaKTepH3yloTcss Tu¢h@y3HHIMU 3¢deKTaMu B
nepBble 2 HENENMU XKM3HU XHWBOTHOTO, a 3aTeM BBI3BIBAIOT B T'MITIO-
KaMIle OTBETHI OTNPENESIEHHOMN ITPOCTPaHCTBEHHO-BPEMEHHOM KOH(pU-
rypauly 1 MOIYNMPYIOT BbI3BaHHbIE apepeHTHBIM CTHMYJIOM pEaK-
LIMHA B HanpaBieHHWW MOMIYEPKUBAHUA M BLISIBJICHMSI UX crieuuduie-
CKHX CBOMCTB. CTaHOBJICHHE B3aUMOAEIHCTBUS AaHAIM3UPYIOLLEH CUCTE-
MBI U CHCTEMBI aKTUBALIMM, [UTACTUYHOCTh QYHKIIMOHUPOBAHUS KOp-
KOBO-TUIIIOKAMITAJIBHBIX CBA3€H TP OCYLUECTBJICHUM 3TOTO B3aUMO-
NEeUCTBUSA CYHIECTBEHHO MOBBILAIOT GPYHKUHUOHATBHBIE BO3MOXHOCTH
OpPWEHTUPOBOYHON peaKlinu.

Takum obpa3oM, yxe B popmupoBanuu OP Ha mpocTthie ¢pusnye-
CKUE XapaKTepPUCTUKU CTUMYJIOB IPOSIBIISIETCS 3HAUEHUE CTAHORJIEHUS
CIEeIM(UUHBIX CEJIEKTUBHBIX CBOMCTB M UX YIIPaBJIEHUsSI CO CTOPOHBI
BBICLIHMX LIEHTPOB (B JaHHOM C/Iy4ae — HEOKOPTEKCa) 33 CUeT BO3HUK-
HOBEHUs UMIYJILCOB paccoriacoBaHusi. UHTepeCcHO, 4YTO B 3JIEKTPO-
(PU3NONOTHYECKHX UCCIIENOBAHUSX, MTPOBENEHHBIX HA YEJIOBEKE, BBI-
SIBJIEH DO -KOppeJiST 3TOro Mmpoliecca B BUJIE TAK Ha3bIBacMOM Hera-
TUBHON BOJIHBI paccorjiacoBaHHUsl, BO3HUKAIOIE TpU U3MEHEHUM
NapaMeTPOB MOBTOPSIOLIErOCS CTUMYJIA U JTOKATU3YIOLLEeCs TperMy-
LWIECTBEHHO B MPOEKIIMOHHON 30HE KOPBHl OONBIUMX MONyLUIApUil U B
JIOOHBIX OTAENaX.

CrnenyiolliMii ypoBeHb OpPraHM3allMd BHUMAHUSI OCYILECTBISETCS
ITyTeM aHaJIN3a M OLIEHKH KATerOPHM 3HAYUMOCTH. 3HAUMMOCTDb YacTo
BBICTYTIAET KaK CUTHAIBHOCTDb, a 3Ta MOCIERXHSAS XapaKTepUCTHKA Olle-
HUBAETCA B KOHTEKCTE HUIMYHOTO MOBEICHHSI, B BEPOATHOCTHOM cpeae
B3aMMOCBS3aHHBIX cOOBITHIA. O1IeHKa 3TOi B3aMMOCBSI3H, [10C/Ie10Ba-
TeJIbHOCTH CTUMYJIOB, UX BPEMEHHOM MPUYPOYEHHOCTH TIpUOOpeTaeT
CUTHQILHOE 3HAY€HUE B MOBEAEHWUHM. MBI YK€ TIPUBOAIIHN JTUTEPaTyp-
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Hble JaHHbIE, ITOKa3bIBAIOLIME, YTO OTBETHI HEMPOHHBIX CHCTEM THII-
MOKaMITa OTPaXaloT MMEHHO 3TH XapaKTePUCTHUKHU CTUMYIALNN. [Tomu-
MO 3TOr0 M3BECTHO, YTO TMITNIOKAMIT IIPUYACTEH K OpraHU3alliK peak-
LA Ha CODBITHUS C MalOil BEPOATHOCTbIO BO3HMKHOBEHHS, KOTOPbIie
TaKKe B OIpeJeIEeHHOM KOHTEKCTE MOTYT OBbITh BHICOKO 3HAYMMBIMHU.
B nuteparype umeeTcs Maio paboT O XapakTepe peaKTHBHOCTH THII-
rMmokamIa uejioBeka no D3OI -noka3areyisaMm. B 3Toil cBsI3 HHTEPECHBI
JaHHble ApHOJbAca ¢ coaBropaMu. IlokazaHo, 4TO, HECMOTPsI Ha
BBISIBJICHHYIO HEOOIBLIYIO CBA3b CIIEKTPAILHEIX XapaKTepUCTHUK TeTa-
aKTHBHOCTH CO CKOPOCTBIO OCYLICCTBICHUS IBUTATEIbHBIX aKTOB, HAU-
GONbIUIKE U TOCTOBEPHBIE M3MEHEHUS CIIEKTPOrpaMM OOHAPYXEHBI TIpU
cyrybo yenoBedeckux popMax nesITeIbHOCTH: ITUCbME K 0COOEHHO Bep-
OaIbHOM 3aJaHHH, B MPOMEXYTKE MEXIY BOIIPOCOM M OTBETOM.

CylieCTBEHHBIM MOMEHTOM, BHISIBUBIUMMCSI B 9KCIIEpUMEHTax Ha
KUBOTHBIX, SBJISAETCS 3aBUCHMOCTH PEaKTWBHOCTH THUIITOKaMIIa Ha
3HAYKUMBbIC, BEPOSATHOCTHO U TIOBENECHYECKM O0YCIIOBIIEHHBIE COOBITHUS
OT €T0 CBSI3€M C HEOKOPTEKCOM. Tak, MBI OIATh HEU3GEXKHO MPUXOIUM
K POJIM KOPKOBOTO KOHTPOJISI M B 3THX TpoOLIeccax, CBI3aHHBIX C BHH-
MAaHHEM.

B cBsI3M C POJIbIO KOPKOBOMH PETYJISILIMM ITapaMeTpa 3HaYMMOCTH TIpe-
CTARISIETCS] HEOOXOAMMBIM PACCMOTPETH YYACTHE PasHBIX OTIETOB KOPbI
B OLIEHKE 3HAaYMMOCTH Ha Pa3HBIX 3Tarax OHTOreHe3a. 3aBUCHMOCTb
GYHKITHOHUPOBAHUS OTIpeNeIEHHBIX 001acTeii KOpbl OOJIBIIMX TIOJY-
LIapUii OT pa3HbIX aCIIEKTOB 3HAYUMOCTH CTUMYJIOB XOPOILIO H3BECTHA.
Hauano ucciaenoBaHHUsl 3TOTO BOIIPOC2 OTHOCHUTCA K OTKPBITHIO YOI~
TEPOM TaK Ha3biBaeMoW BONHB oxunaHus (CNV), ¢pyHKuHoHanbHAA
3HAaYUMOCTh KOTOPOM TECHO CBSI3aHAa ¢ BHUMaHHEM, HO BKIIOYAEcT B
ce6s 1 OLIEHKY TIOC/IEIOBATEIbHOCTH U MOMEHTA BOSHUKHOBEHHS 3Ha-
YUMOTO CTHMYJa, oOyCIOBIMBag aneKBaTHBEIM Ha Hero oTBeT. BosHa
OXHMAAHHUS JIOKATH3YETCS Y B3POCJBIX IPEeUMYILIECTBEHHO B JOOHOM
obnactu. UHTepecHO, 4yTo 3TOT GEeHOMEH He OOHApYXUBAETCA Y AeTei
IO 3-JeTHero Bo3pacTta, ¢ 3 0o 7 JieT BOJIHA OXUIAHUSA KpaliHe Heyc-
TOWYMBA M UMEET HEOONBIIYIO aMIUTMTYIY, YTO CBSI3bIBAETCA C HEyC-
TOHYHMBOCTHIO BHUMAHHS ¥ CKJIOHHOCTBIO K OTBJIEYEHUSIM B 3TOM BO3-
pacte, a B 8 — 15 et B 50 % ciyyaes COOTBETCTBYET 110 CBOMM ITapa-
MeTpaM TakoBO# B3pocnbix. C 12-yeTHero Bo3pacTa Habsiogaercs mne-
peMellleHHEe BOJHBI OXHIAHUSA U3 KaydalbHbIX B TMepelHeLeHTpalb-
HBIC OTIEJIbI KOPHI, [I€ OHA JOKATU3YETCSA U Y B3pochbix. ITo faHHBHIM
YuapeHua ¢ coaBTopaMu, popMHUpoBaHue NeHUHUTHBHBIX XapaKTe-
puctuk CNV onpenensgercs GyHKUMOHATBHBIM CO3peBaHUEM acCOLIM-
aTHUBHBIX 06JacTeil ¥ Koppeaupyer ¢ Oojiee IIIyGOKUM NOHUMaHUEM
JEeTbMH CYIIHOCTH ITpeTbIBICHHON 3alayuH.

OpyruM BaXHBIM D31 -KOPPEIATOM OLIEHKH 3HAYMMOCTH CTUMYJa
ABNSIOTCS no3aHue KomMrmoHeHTH BIT (pasBuBaroivecs nocie 100 mMc
OT MOMEHTA TIPEIBABIICHHS CTUMYJIa), PEaKTUBHOCTh KOTOPHIX HCCJIe-
JOBaJIaCh B 3aBUCUMOCTH OT COCTOSIHHS BHUMAaHHUs CyOBEKTA, BEPOST-
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HOCTHBIX XapaKTePUCTUK CTHUMYJia, €ro peleBaHTHOCTH, NPOTHO3a
ucnityemoro. Ilo3nHue BosHBI BIT okazamuch Ype3BbIMAfHO YyBCTBH-
TEJbHBIMU K NEPEYUCIEHHBIM XapaKTepUCTUKaM CTHMYJIa, IIOYEMY H
ObUTH OXapaKTepHU30BaHBI KaK «CBSA3dHHBEIE C COOBITUSIMHM ITOTEHIIMA-
Jibl». JIOKATH3alMs peaKTHBHBIX M3MEHEeHMIA 1I03AHMX BOH BI1 B OCHOB-
HOM TIPHYPOYE€HA K aCCOLIMAaTUBHEBIM O0JACTAM KOPHI GOJIBIIMX MMOJTY-
wapuii. UaTepecHo, yTo cpeny no3gHux BojiH BII BblmensieTcs Hera-
THUBHAsl BOJIHA, TOSBJISIONIASACA WIM 3HAYUTEIBHO BO3pacTaiollasi mo
aMIUTATYZIE B NIEPEOHELIEHTPAILHBIX OTIENAaX HEOKOPTEKCA IIPHU MPETbSIB-
JICHHHM CUTHAJIOB C MAJIOH BEPOSTHOCTBIO. JTa HEraTUBHOCTD, KAK HaM
MPEICTABISACTCS, BIIOJIHE MOXET ObITh OTPAXCHUEM BOCXOASIIEH UM~
MMOKaMNaJILHON NMOCBUIKY B KOPY OOJIBLIMX MOJTyIHapHiA.

Ilozguue xoMmoHeHTsl BII minrensHo GOPMUPYIOTCS B XOOE UH-
IUBUIOYAJILHOTO Pa3BUTHS M 3aBUCST B CBOEM MOSBACHUHU OT CTAHOB-
JIEHUSI CHCTEMHOM opraHu3aiuu psana GyHKIUN ¢ BOBIEYEHUEM acco-
LIMaTUBHBIX 001acTel HeoKopTekca. B nepron popMUpoOBaHUS MTO3THUX
BosH BII yBenuuuBawoTcs ux auddepeHIMPOBAaHHOCTD U CIIELIMaIU-
3aLIMA, MEHSIOTCA COCTaB U JIOKAJU3ALMs, UTO YKa3biBAET Ha BO3pacT-
aloiliee BoRJIeUYE€HHE JIOOHBIX 061acTeil KOpHI B aHAM3 pa3THYHbIX acTIeK-
TOB cTuMyna. B xapakrepucTukax IMO3QHMX BOJH OTPAXAETCH TaKKe
TIOSIBJIEHHE C BO3PAaCTOM HOBBIX CUCTEM KaTeropu3aliiu COOBITHH. I1pu
MPUBJICYEHHUN BHUMAHUS K CTHMYJY C IOMOILUBIO PA3TUYHBIX MHCT-
PYKUMiA B HHTepBaie OT 7— 8 1o 13 — 15 JieT HapacTaeT peaKTUBHOCTD
TO3AHEeW HeraTUBHOCTH BII K CUTHATBHOMY CTMMYJTY U pacTeT YUCIIO
CJTy4aeB BOBJICYEHUS B 3TH M3MeHEHUS JIOOHBIX OTHENIOB KOPHI.

CxomHasi HarpaBJIEeHHOCTh BO3PACTHRIX U3MEHEHMIA TIPU BOCIIPHSI-
TUM 3HAYUMBIX CTUMYJIOB OTMEYaeTCA M B ITOKA3aTeNISIX IPOCTPAHCTBEH-
HOM CMHXPOHHU3alMM, CYLIECTBEHHBIC CABUTH KOTOPOl OTMEUYAI0TCs C
7-neTHero Bo3pacta. Y neTel 7 JieT B OTBET Ha 3HAYMMBIN CTUMYJT yCU-
JIUBAIOTCA O CPABHEHMIO C peaklMeid Ha MHIUG@EepPEHTHBIN pa3apa-
XHUTENb KOPPEIALMOHHBIE CBA3M OMOMOTEHUUANIOB JTOOHOM U LEHT-
paJIbHO# 00JIaCTel JIEBOro MOJYIIAPMS; ¥ 6-IETHUX AeTeil He oOHapy-
XXUBAETCS HH CTOJIb CYILIECTBEHHOTO Pasimyus Mexay 3 ¢exTaMu CTH-
MYJIOB pa3HOl 3HAUMMOCTH, HM BBEIPDAXKEHHOTO NpeobiagaHus dhokyca
aKTHBHOCTH B NePEIHEUECHTPAILHBIX OTAENAX JIEBOTO TONyIIapHs.

B uccinenoBanusax B.B. Andeposoit, usyyasinieii oCOGEHHOCTH U
Tonorpaduio KOppeIsLIMOHHBIX CBA3EH pa3HBIX 00JIacTeil KOpbl 060HX
MoJiylIapyii pY MOBTOPHOM NpeAbSBIEHUM IETAM 5 — 11 JeT cinoBec-
HOM KOMaHIbl «BHHMaHue'!s>, BBIABICHBI BaXHbIE BO3pACTHBIE 33aKO-
HoMepHocTH. [Toka3zaHo, uTo ¢ Bo3pacToM IuGdY3HO MpeaCTaBIeH-
Hble M0 KOpe KOPPENALMHY 3aMEHAIOTCS YETKUMH (POKycaMH B3aMMO-
CBSI3aHHOM aKTUBHOCTH (cnennann3atus). CTOKOCTh CBI3€H MpH MOB-
TOPEHHUHM KOMAHAbl YBEIUYHBAETCHA, CBHAETEJBCTBYS O BO3PacTaHUH
CMOCOOHOCTH K MOANEPXaHUIO BHUMaHUA.

OcoOblit MHTEpPEC MpEeNCTaBIAET JIOKANMN3alusd (HOKYCOB B3aMMO-
CBSI3aHHOM aKTMBHOCTY KaK BHYTpU MOJNYLIApHi#i, TaK H A0 MOJylIa-
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puam. Ecnu B 5 ner cBa3u audgysHel, TO B 6-1eTHEM Bo3pacTte (op-
MHUpYeTCsl B3aUMOIEHCTBHE 3aJHEACCOLIMAaTUBHBIX 06MacTeil ¢ NpoeK-
LIMOHHBEIMM B IIpaBoM nosyuiapuu. B 7 netr noMuMo 3amHero dokyca
B3aMMOCBSI33aHHOI aKTMBHOCTU OOHAPYXUBAETCs KOHLEHTpalus Kop-
PENSIIMOHHBIX CBSA3€il B IMepEeIHELEHTPAIBHBIX OTIENax, KOTopast B
CUTYaLlMH CITIOBECHON MHCTPYKLMH XapaKTepU3yeTCsl HEBBIPAXEHHBIM
M JIAOWILHBIM NOJIYLIAPHBIM NpeanouyreHueM. B 10 — I 1-neTHeM BO3-
pacTe BLIAENSIOTCS 000Co0NeHHEBIE GOKYCH — MEpeaHUN U 3aAHUNT —
B JIEBOM MoOJTylIapuH. Takum o0pa3oM, aKTUBALIUsl BHUMaHUS NPOSIB-
JISIETCST B MODWIM3alIMM CBOMCTBEHHBIX BO3pacTy QYHKIIMOHATBHBIX BO3-
MOXHOCTe — IMePUENTUBHEIX HAa HOBOM CUCTEMHOM YPOBHE B 6 JIET U
MepLUENTUBHO-T0THYEeCKNX 0coOeHHO B 10— 11 sieT ¢ Bo3pacTaroLUM
y4acTHEM JIOOHBIX 006J1aCTeM KOPHI.

CylLueCcTBEHHO, YTO B 3TOM XK€ BO3pacTe ITOMHUMO YCHIMBAIOLLIETOCs
BORJIEYEHHS TIEPEIHHX OTIEJIOB KOPHI B OPraHU3allMio BHUMaHHUS pac-
TeT 3(P¢HEKTUBHOCTD MX PETYJIMPYIOLINX BIUSHUNA Ha CHCTeMy aKTHBa-
LIMH, YTO MPOSIBJISIETCS UHTEHCUBHBIM U CIIEHATU3UPOBaHHEIM 00srer-
YaolyM 3G @PEKTOM Ha CEHCOPHYIO QYHKIINIO, OOYCIOBJIEHHBIM BHELI -
HEei CJIOBECHOM WHCTPYKUHMEN, U OTpaXalolM 3¢hdeKT NPOU3BOIbHO-~
ro BHMMaHus. CylllecTBEHHO, 4TO B 9 — 10-1eTHEeM Bo3pacte oOserye-
HHUE B 3TOM CUTYaUUH 3aTPAaruBacT B KAXIOH KOPKOBOM 30HE UMECHHO Te
MPOLIECCHI U MPOSIBNIsSIETCA B TeX KoMnmoHeHTax BII, kotopele HAaUuOOb-
LM 006pa3oM XapakTepPU3YIOT OCHOBHYIO (PYHKIIMIO 3THX 00J1acTel HEO-
KOpTeKca B obLIeit cUCTeMe MHTErpaTUBHOM NMesTeTbHOCTH Mo3ra. Kak
MMOKa3aIM HalUW UCCIENOBAaHMS, MTPOU3BOIbHOE BHUMAaHUE 3HAYUTEIb-
HO COBEPIIEHCTBYETCS B BO3paCTHOM AuanasoHe ot 3 no 10 ner, mpe-
TepreBasi CKayoK B Pa3BUTHU K 6 — 7-JIETHEMY BO3DACTY.

B olLIeHKe OHTOreHETMYECKMX OCOGEHHOCTE BHUMAHUS BAXHAs POJIb
TIPUHAIEXHUT PEe3yNbTaTaM HEWPOTICUXOJIOTUYECKUX HMCCIeTOBaAHUMA.
JaHHble, MOIydeHHBIE Ha GOJIBHBIX C MTOpaXCHHUEM JIOOHBIX OTAENOB
MO3ra, TIOKa3aiM, YTO B 3TOM CIIyyae CyIIeCTBEHHO CTPANACT HE TOMb-
KO BBIOEAEHHE NMapaMeTpa 3HAYUMOCTH, HO, B 0OCOOEHHOCTH OpraHu-
3aMA peaklil B COOTBETCTBMHU C 3TUM IapaMETPOM, OCYILECTBIAI0-
L{asics MOCPeNCTBOM PETYAAIIMHU TIPO1IECCa BHUMAHUS. ITa NBOHCTBEH-
Hasi PyHKUMS TOOHBIX 0JIeif — BOBJIEYEHHE B BhiciIe (POpMBI aHATH-
3a U MHTETPALIMK U OCYLIECTBJIEHUE TAKXE BHICIIHUX (POPM peryisiiuu
U YVIIpaBJICHUS — SBJISETCA KIIOYEBBIM (aKTOPOM OpraHHM3allMM BHHU-
MaHMs, 4 OPraHU30BaHHOCThL 3TOTO ITpOLlecca MpEeACTaBIsAeTCs ONHOMN
M3 CaMbIX CYILECTBEHHBIX €TI0 XapaKTEPUCTUK.

B HauIMx UCCENOBAaHUSIX OTpaXeHHEM CTeNIEHU OpraHU3allMU BHU-
MaHMsI BBICTYTIWIA JUHAMMKA yracaHUs [IOBTOPSIOLIETOCs CTUMYJIA 11O
nokasatenio D3 -peakiinu akTuBanuu. B uHTepBanax or 3 10 7 JI€T U
oT 7 k 9— 10 romaM MPOUCXOOWIIO Pa3BUTHE YIOPSIOYEHHOIO Xona
yracaHus, Np¥ KOTOPOM MHTEHCUBHOCTh peakiiii aKTUBalMK BO Bpe-
MeHH (10 MEPE MPUMEHEHMI) CTAHOBWIACh a€KBaTHON MEHSIOILMM-
Cd KaTeropusiM HOBU3HHBI M 3HaUMMOCTH (3¢dekT perynasauuu). Ilo-
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BTOpHbIE TIEPUONbI AaKTUBALIMU (YTpaBisgeMasi BOJIHOOOPA3HOCTb) SIB-
JISUTUCh TIPU 3TOM OTPaXXeHUEM IIOCIIEA0BATENbHBIX ITAIOB D0JIee TITy-
60Koro aHajusa pasgpaxuteseil. Kak nmokasany Hauid 3KCHEepUMEH-
TaJIbHBIE UCCEA0BAHUSA, KDUTHYECKUM MOMEHTOM (POPMUPOBAHUS YTI-
paBngeMoro OP mo rokasarenio yraiieHUsl — pacTOpMaXXUBaHUS Hew -
POHHBIX peakUMU# SIBISETCA MEPHOI CTPYKTYPHOIO M (PYHKUMOHAb-
HOTO CO3peBaHUs HUCXOMSIIAX KOPKOBBIX BIUSHUH, HECYIUUX TIPOWH-
TerpUPOBAHHYI0 UHOOPMAUMIO. ITH BIUSIHUS PEATUIYIOTCA NyTEM
BKJIWOYEHHS Pa3/IMYHbIX CUCTEM aKTHMBALIMH (CpeMHEMO3TrOBOTO, Tajla-
MHYECKOT0, TUIOKaMNaJIbHOro ypoBHei). OHM OKa3bIBalOT Ha HEo-
KOPTEKC, B CBOIO OY€peab, BOCXONSAIINE aKTUBUPYIOILUE U MOXYIUDY-
IOLLMe BIUSIHUS pa3JIMYHOro KauyecTBa OJiarofgapsi UMKINYECKAM CBS-
3IM KOPKOBOTO YPOBHS C 3THMH CUCTEMAMH.

B pyHKIIMOHANIPHOM IUIaHE B COOTBETCTBUH C pe3yJibTaTaMHy obpa-
0OTKU U OLIEHKHX MH(OPMALIMH B TIPOEKLIMOHHO-AaCCOLIMATUBHOM KOMII-
JieKCe HEOKOPTEKCA 3aITyCKalOTCAd MeXaHM3Mbl T€HEPAJIM30BaHHOM H,
YTO O0CODEHHO BaXXHO, JIOKANBHOH aKTHBALMH. DPPEKTH JTOKATBHONH
aKTHBALIMKM B OosblUel CTENeHN o0yclioBlieHbl GYHKUMOHUPOBAHUEM
KOPKOBO-TAJJAMUYECKUX U KOPKOBO-TUNMITOKAMIIAJIBHBIX CBSI3EH, MpU-
YyeM Kak B QWJI0-, TAK M B OHTOTeHe3¢ HCTOYHUK 3aiTyCKa 3THUX CBA3eit
nepemMelliaeTcs K BbICIIMM MHTEIPATUBHBIM LIEHTPAM KaXXIOTo YPOBHS
OpraHM3alMY, Ha 3aBeplIalolleM 3Tare 3BOJIOLUHN — K JOOHBIM OT-
nejaM KOpblI.

Ecnu BoBiieueHHE TeHEPATM30BaHHBIX MEXaHU3MOB aKTHBALIUHU CO-
BEpLIAETCA C BKJIIOYEHHEM MO KOPTHKO(MYTAIBHBIM CBA3SIM PETHKY-
JISPHBIX AKTHBUDPYIOIMX MEXAaHU3MOB, TO U3bUpaTeNnbHas aKTUBALIUA,
COMPOBOXAAIOLasl pa3BepThIBAHME KOTHUTUBHBIX MIPOLIeCCOB, TpeOyeT
HEJOCTHOCTH JIOOHO-TATaMHYECKON CUCTeMbI. DYHKITMOHATBHBINA CMBICIT
BOCXOAALMX BIMSTHUM, 3aITyCKAEMbIX 3TOH CUCTEMOM, COCTOMUT B I10-
JaBJIeHHUH pPeakluil Ha HE3HAYUMBIE CTUMYJIBI, YTO MPUBOIMT K OTHO-
CHUTEJIbHOMY MOBBILIEHUIO PEAKTHBHOCTH K 3HAYUMBIM curHanam. Ha-
pALy C 3TUM IpeanosaracTcsl GyHKIUOHUPOBaHUE IPYTOTO MEXaHU3-
Ma, MPUBOMSILETO K aKTHBHOMY OOJIEMYEHHIO MMOCPECACTBOM JIOKAJIh-
HOI aKTUBAIIUM T€X CUCTEM, KOTOPbIE YYACTBYIOT B OTTO3HAHUHU U aHa-
Jin3e 3HaYMMOTO CTUMYJA.

HaHHbIe psna paboT MO3BONAIOT MONAarath, YTO OAHUM U3 KOMIIO-
HEHTOB 3TOH YCWIMBAIOLLEH CUCTEMBI MOTYT OBITh IMMOMYECKIE CTPYK-
TYPBl, ¥ B YaCTHOCTH THIIIOKAMII, CTUMYJISLHA KOTOPOTO MPUBOAUT K
00JIeTYeHUI0 KOMIIOHEHTOB KopkoBbix BII ¥ accouuaTuBHBIX nepe-
CTPOEK B peaklUAX HEHPOHOB KOphI 6OJbUINX TOJyinapuit. Pesynbra-
Thl HallIUX UCCIENOBAHUM 3(P(PeKTOB MOOYISALIMK KOPKOBOI1 BbI3BaH-
HOUW aKTUBHOCTM CO CTOPOHBI TMIIMIOKAMITATBHBLIX CTPYKTYp MOATBEp-
JWIH 3TO TOJOXeHHEe U IOKAa3alay, YTO MPpU pasapaXeHHH creurdu-
YeCKHX OTHETOB TMITIIOKaMIIa, OOJblle CBA3aHHBIX ¢ KOPKOBBIM BXO-
oM, Habmonaercs U3bUpaTensHoe obnerdeHue Mo3AHMX BoaH BII,
CBSI3aHHBIX C NepepaboTKoM MHPOPMaLIMH.

201



CyMMHpysT BCe TIepeuMcAeHHbIe JaHHbBIE, MOXHO 3aKJIOYHMTh, YTO
OpraHM3aliisi BHUMAaHHUsI B XOAE€ MHIWUBUAYAJIbHOIO pa3BUTHSA CYlle-
CTBEHHBIM O0pa30M 3aBUCHUT M ONpenesieTca (PyHKIIMOHATbHBIM CO-
3peEBaHUEM JIOOHBIX OTHENOB MO3ra, 3alyCKalollMX U PeryJIUpyOLIuX
OTIEJbHBIC, CBfI3aHHBIE C HMMM CHCTEMbI AKTHBHPYIOIIMX BIMSTHUN
pa3iMYHOIO KayecTBa, KaK I'eHepalH30BaHHbIE, TAK M JIOKATBHBIE TI0
cBoeMy 3¢ exTy.

KayecTBO 1 MHTEHCHBHOCTb BO3HHMKAIOIIEH aKTUBAlIUH, €€ pacIipe-
JleJIEeHUEe BO BPEMEHM, IIPUYPOYEHHOCTD K Pa3IMYHBIM MPOLIECCAM alleK-
BaTHBI XapaKTepy BBHITIONHSAEMOR AEATEIbHOCTH, UTO CBHACTEILCTBYET
0 HUIMYMHU XOPOLIO OPraHU30BAaHHOH CUCTEMBI YIIPaBJIEHHS, paclio-
JIaraloileit pe3ysibTaTaMd MHOTOTIapaMeTPUYECKOT0 aHaIu3a, 00paboT-
KH{ U OLICHKM BCEX aClEeKTOB CTUMYJISILIMM M Pa3IMYHBIX XapaKTECpU-
CTUK colepxaleiics B Heil HH(pOpMaLiH.

Crenyer OCTAaHOBUTBCA M Ha BO3PACTHBIX OCOGEHHOCTAX BHHMAHUS
y OeTel crapiieil IpyImnel. YXXe OTMeYaloCh, YTO B XapaKTepPUCTHKAX
MPOM3BOILHOTO BHUMaHHUA K 3TOMY BO3pacTy HaOJTIoMaloTCs CYIIIECTBEH-
Hble U3MEHEHHS KOJIMYECTBEHHOTO XapakTepa. B To ;e BpeMsi pe3yJib-
TaThl (PU3UOJIOTMYECKOTO IKCIEPUMEHTA BBISIBIUIM U 3HAYUTETbHBIC
KayeCTBEHHBIE IEPECTPONKM, CBA3aHHbBIE MPEXIe BCErO C MOKa3are-
JIIMU OPraHHU3allUU BHUMaHMA.

TlocKONBKY BHISIBJIEHHBEIH B 3TOM BO3pacTe YHOPSAIOYEHHEBIH MHO-
ropazHbIi X0 yrallleHUs TPeAIIOOXHUTENBHO OTPaXaeT BLIIBIDKEHHUE
M OLIEHKY TMIIOTE3 OTHOCUTEJIBHO CTUMYJA, MOXHO AyMaTh, YTO B
MOJACPXKAHUM M TUHAMUKE BHUMAaHHUSI B 3TOM BO3pacTe CYIIECTBEH-
HYIO POJib HAYUHAIOT UIrpaTh (HApSAy ¢ BHELTHUMH CTUMYJIAMU U CJIO-
BECHOH WHCTPYKLMEH) cOOGCTBEHHBIC BHYTPEHHHE MEXaHU3MBI, KOra
CaM UCIIBITYEMBIH CTABUT BOIIPOCHI U 3aJiaeT nesTeIbHOCTh. I1o-Buan-
MOMY, BO3pacTHBIE Ipeobpa3oBaHus. npoucxonsainne Kk 9— 10 rogam
KM3HU, OTPAXaIOT MOSBJIEHHWE U Pa3BUTHE BOJIEBOrO M MOCIENpPOU3-
BOJILHOTO BHUMAaHUSI, BEChbMa CYLIECTBEHHOTO MUIst yueOHOIt, npodec-
CHUOHANTBHOM M TBOPUYECKOH AeATeIbHOCTH YesioBeka. HyXXHO oTMETUTH
BBEICOKYI0 HMH(GOPMATUBHOCTh HUCIIONBb30BAaHHOM B MCCIEOOBAHUHM MO-
ey U3yYeHUsI BHUMaHud. <...>

TaxkuM 06pa3oM, NpoBedEHHOE UCCIIENOBAHHE BBISIBIIO OCHOBHBIE
TeHAEHLUWUHU B pa3BUTHH BHUMAaHHS B repuol ot 3 no 10 neT: ero Kop-
TUKAUTM3AL U0, HHTEJUIEKTYATU3alHI0 U COBEPLUIEHCTBOBAHHE OPTraHM-
3aliiM; OCHOBHbIE (HakToOphl U (HDU3UOJOTHUECKHE MEXAaHU3MEI, 00yC-
JioBnuBaiomiMe GOpMUPOBAHME BHUMAHMUSI, a TAKKE XapaKTeEp CUCTEM-
HOM OpraHu3alliy MO3TOBBIX CTPYKTYP, BKIIIOUAIOIIUXCS KaK B peaiv-
3alMI0 3TOTO rpolecca, Tak U B €ro peryisiHio.

Jybpoeunckas H. B. Heitpodusunonoru-
YeCcKMe MEXaHU3Mbl BHUMAHHSA: OHTOTECHE-
TU4yeckoe uccnenopaHue. — JI.: Hayka,
1985. — C. 111 —126.
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M.M.BE3PYKUX

MEXAHU3Mbl MEXXYPOBHEBOIO B3AUMOAENACTBUA
NMPU NOArOTOBKE K ABUIATENbHOMY OEUCTBUIO
HA PA3HbIX 3TANAX ®OPMUPOBAHUA HABbBIKA
B CBETE YYEHUA A.A.YXTOMCKOIro 0 AOMUHAHTE

OpraHuzauus IBUXEHUH (ITOA opraHu3alred Mbl IOHUMAEM «CO-
BOKYTTHOCTB MPOLIECCOB... IPEABAPAIOIIMX ¥ 00YCIORIMBAIOIUIMX BEITOJN-
HeHHe TpeOyeMoro ABHXKEHHS») BEICTPAUBAETCSI B OHTOTEHE3€ M B
npouecce GOpMHUPOBaHMSI HaBbIKa HE TONBKO KaK CUCTeEMa B3anMO-
NEeHCTBUM BHYTPU KaXIOrO YPOBHSI, HO M KaK CUCTEMA B3auMOAei-
CTBMIH MeXIy pa3HbIMH YPOBHSMH MHOTOKOMITOHEHTHO! UepapXM4eCKN
OpraHU30BaHHOW CHUCTEMBI, HATPABNEHHBIX Ha PCUICHUE OIpPEACICH-
HOW IBMraTe/JbHON 3amayi.

ITo A.A.¥YXTOMCKOMY, «sIBJIEHUS LEHTPAIbHOW MHHEpBallUM Xa-
pPaKTEPU3YIOTCH YPE3BHIYAITHO CIOXHBIMU OTHOILIEHUSIMU KaK MEXIY
OTHE/bHBIMYU YaCTSIMU CaMO¥ LIEHTPaJIbHON HEPBHOUW CUCTEMEI, TaK U
TeMHU NEpUPEPUIECKUMHA BIUSHHUAMU, KOTOPHIE MOCTOSAHHO BMELIM-
BAIOTCA B T€ WIH OPYTHE OTTIpaBJeHuUs mocieatei. Korna Ml Habo-
JaeM Kakoe-JIM00 KOOpPIWHMPOBAHHOE ABIDKEHHE, OTJIMYAIoLUeecs B
TO e BpeMsl O0JIBLION TOYHOCTBIO U TOHKOCTBIO B CBOEM BBINIOJIHE-
HUHU, MBI JOJDXHBI TIPEATIONOXUTL OYEHb TOHKUE U CIIOXHBIC OTHOLUE-
HUS MEXITY BCEMU YaCTAMU HEPBHOM CUCTEMBI, YUACTBYIOLIEH B IPOU3-
BEICHUM TAHHOTO aKTa».

TOHKOCTB M CIOXHOCTb B3aUMOOTHOILCHHUIT MEXTY LEHTPATbHBIMU
U nepUuQpepuyeCKIMU 3BEHbSIMM MHOTOYPOBHEBOH CUCTEMBI OpraHH-
3allMM IBUXEHHUM HauboJiee APKO U YETKO MPOSBISIIOTCA NPU aHANK3e
B3aUMOEICTBUS 3TUX 3BEHBLEB B TNPOLIECCE MTOATOTOBKYU K IBUIATEIIb-
HOMY JEeUCTBHUIO Ha pa3HbLIX 3Tarax ero GopMUpPoOBaHHUS. A.A.YXTOM-
CKU#l CUUTAJ, YTO «TOTOBHOCTbL K OIMpENC/NICHHON peakuuu... U ecTh
BBIDaXEHME NOMWHAHTHI, IEPEHECCHHOU B TaHHBIA MOMEHT Ha OIlpe-
NIeJIEHHBIE LIEHTPHI.

B 5THx LieHTpax BHa4aJle BO30yKIeHHUE TaK CJ1abo, YTO COOTBETCTBYIO-
1lee BHELIHEE BHIPAXEHUE 3TOTO BO3OYXKIOCHUSI B MYCKYNIaType MOXET
U HE IOJIYYUTHCH BIUIOTH JO TOTO MOMEHTa, KaK MHAUGpGEPEHTHBIE
UMITYALCHL HAYHYT CYMMMPOBATh BO3OYXIEHHNE B «IIOATOTOBUTEIBHOM
MpuOOope» U BHIABAT €ro JOMUHAHTHOE 3HAYEHME B TEKYILIEH peaKiiuu».
WMEHHO 3TOT IMOAXOX ONpeHeNuI BbIOOp TEX aCMEKTOB KOMILIEKCHOM
npobyieMbl OpraHM3alMy W PETYJISIIUM [TPOU3BOJIBHBIX JABUXEHUH B
OHTOT€HE3€¢ M Ha Pa3HBIX dTarnax (GOPMUPOBAHUS HaBbIKa, KOTOpbIE
MBI IIPEACTABISIEM B JAHHOM COOOIICHHU.

s M3ydeHHUs] CUCTEMHOM OpraHM3alliM JBUTATeIbLHON AesTesb-
HOCTH TpeOyeTcsl COOTBETCTBYIOLUMH CHUCTEMHBI aHAJIU3 COBOKYITHO-
CTH TIPOLIECCOB, MPOUCXOISALLMNX B LIEHTPE U Ha Tepudepru, 4To oCy-
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LI[ECTBIIIeTCS DA OMHOBPEMEHHOM HMCIONB30BAHUM 3JIEKTPO3HIIEda-
Jorpaum U NMeKTpoMUOrpahuu. AHAJIU3 BpEeMEHHON OpraHU3aliuu U
CUHXPOHM3ALIMK KOMIUIEKCA (PU3UONIOTHYECKHUX TTOKa3aTeIeH LLMPOKO
HUCITONIb3YETCS B COBPEMEHHOH (DU3HOJIOTHH.

B Halux UccIeXOBaHUSAX NMPU U3YYEHWH OpraHU3allMy JBUTATeNb-
HOTo AEWCTBUSt B MJAALIEM IIKOJBHOM BO3pacTe [UT PErMCTpaLUH,
00paboTKu ¥ aHanu3a OMOITOTEHLMATIOB MO3ra M MBI ObUT BhIOpaH
MTpeIBapUTENILHO IKCTIEPUMEHTANBHO alIpOOMPOBaHHBIN U OTpabOTaH-
HBII Ha JeTaX METOJ CIMeKTPaJIbHOTO KOTepeHTHOro aHajM3a TaK Ha-
3bIBaeMoOii orudamwluei anekrpomMuorpaMMel (O3MI'). [IpoBoaunuce
OIHOBpEMEeHHAas PETUCTpallMs MO OOLUETIPUHSATHIM METOAMKAM M dac-
TOTHO-KOT€PEHTHBIH aHaIU3 GHOTNOTEHIUAJIOB HCCIIeTyeMbiX 30H (JI0O-
HOM, LIEHTPAIbHOM M 3aTbUIOYHOM) KOPBI FOJIOBHOIO MoO3ra ¥ 6uomno-
TEHLMAJIOB ABYX OCHOBHBIX MBIIIL, NMPUHUMAIOUIMX y4acTUE B aKTe
MMCHbMA: arOHUCTa — IMOBEPXHOCTHOIO crubaresnst nanples (m. flexor
digitorum) ¥ aHTaroHMcTa — O0LLIEro pa3rudartesst manbles (M. extensor
digitorum). IIpy 3ToM OCHOBHOe BHMUMaHHE ObLIO yHeJleHO aHAIU3Y
KOOPAMHAUMOHHBIX OTHOLIEHUH 3JIEKTPUYECKON aKTHBHOCTHU MO3Ta U
MBILIL, MX OIWHAMHMKE B IPOLECCE OHTOTCHETUYECKOTO DA3BUTHS U
oby4eHHus.

B kayecTBe MOIENM IPOU3BOJBHON IBUTATEIIBHON MEATENILHOCTU
HCIIOJB30BAHO MTUCHMO cepHH OYKB «O» — crieunpUIecKH YenoBeye-
CKHH BHI IeATEIbHOCTH, KOTOPHI (DOPMUPYETCA TOJMBLKO B MPOLIECCE
O0y4YeHHUS M UMEET CIIOXHEHIIYI0 MYJIbTUMOIAIBHYI CTPYKTYPY CH-
CTEMHOM OpraHU3aluM.

B3aumoneiicTBUe OMOMOTEHUMATIOB MO3ra U MBIIIII B COCTOSTHUM
TOKOS CYHIECTBEHHO Pa3MyaeTcs y JeTei pa3HOro Bo3pacTa M Ha pa3-
HBIX 3Tanax (OpMUPOBAHHS HABBIKA, OMHAKO COXPAHSIOTCA JOCTOBEP-
HO 6o0J1iee BHICOKHE TOKa3aTeId B3aUMOCBSI3M GHOTIOTEHIIUAIOB KOPBI
(BHe 3aBUCUMOCTH OT MOJIYLIAPHA) C OMOMOTEHIIUATIAMUY MBILIIIBI-aro-
HUcta. KpoMe Toro, ¢ Bo3pacToM (M 1o Mepe OpMUPOBAHUS OBUTA-
TEJIBHOTO HaBhIKa) YBEJMUHBAETCA KOJUYECTBO AeTei, Y KOTOPBIX OT-
MEUYEHO KOOPIUHAIIMOHHOE B3aHMOACHCTBUE OMONOTEHLIHANIOB OPOH-
TIBHBIX OTIENOB KOPBl U OMOMOTEHLIMANIOB MBILULL B COCTOSIHUU CITO-
KOIHOro 600pCTBOBaHUS. B Bo3pacTe LiecTé — ceMHU JieT (bojiee yeM B
70 % cyyyaeB) GUOMOTEHIIMANIBI MBILIII «CBSI3aHBI» ¢ GUOMOTEHIIMANA-
MH 3aTHUIOYHBIX W IEHTPaAbHBIX 30H KODHI, W JHIIb ¥ 23 % neteit
OIHOBPEMEHHO OTMEYAIOTCS M IMUKHU (DYHKIIMM KOTEPEHTHOCTH OHO-
MOTEHHHANIOB (POHTAILHBIX 30H M OUOMOTEHUHANIOB MBbILII. OTCYT-
CTBHE ITHKOB KOT€PEHTHOCTH He O3Ha4aeT MOJIHOTO OTCYTCTBHS CBsI-
3eit, Ho 3HaueHusA ¢yHKuUMI KorepeHTHOCTH (KOT) B atux ciayyasix
He npeBbialoT 0,15 — 0,20 oTH. en., T.e. ypOBeHb KOTePEHTHOCTH Ype3-
BbIYaitHO HU30K. B ceMb — BOCEMB JIET 3TH COOTHOLUEHUS U3MEHSIIOTCS
HE3HAYMTENbHO, @ C BOCBMHU — IEBSATHU JIET OTMEYaeTcsl MOCTEMEHHOE
yBeJIHYEHHNE KOJUYECTBA AE€TEeH, HMEIOLIMX CBSI3M BCEX HCCIEIYyEeMbIX
30H KOpPBI H OUOTOTEHIIMAJIOB MBIIIIII.
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B neBSATHL — neCATD JIET KOTEPEHTHOE B3aUMONENCTBUE DPOHTANBHBIX,
LIEHTPAJIBHBIX U 3aThUIOYHBIX OTIENIOB KOPhl OTMeueHo v 81 % Aerteil.
Ecnu B miecTh — BoceMb JIeT HauOoJiee BHIPAKEHBI MOKA3aTeAn Kore-
PEHTHOCTH OMOIOTEHIMAJIOB MBI U 33TbJIOYHBIX OTAEIOB KOPBI, C
BOCbMH — JIEBSATU JIET MAaKCUMAIbHbIE 3HAYEHHUSI KOI¢PEHTHOCTH OT-
MEYeHB! MEXTY OHONOTeHIIMAIAMKM LEHTPAIbHBIX 30H KOPHI U OUOMO-
TEHLHAAJIaMH MBIIIILI.

Takum o6pa3oM, Mo Mepe BO3paCTHOro pa3BUTHS U ¢GHOpMUPOBa-
HUS IBDXEHHUH B MPOLIECC COBMECTHONM KOOPAMHALIMOHHOMN «HAaCTPO-
KW» BKJIIOYAIOTCH (PPOHTAILHBIE 30HBI KOpHI. I1pH 3TOM ycHiMBaeTcs
BHIPQXXCHHOCTh KOOPAUHALIMOHHBIX B3aUMOACHCTBUI IJICKTPUYECKON
aKTUBHOCTHU LIEHTPANBHBIX 30H KOPBHI Y MBIIIL, YBETHUYUBAIOTCS MaK-
cuMaibHble 3HaYeHUs dyHkuun KOI', 6osee 4eTKO BBLAECASIOTCA JIO-
KaJIbHbIE MTHKHK B ajib(a-aruana3oHe.

BriosiHe BEpPOATHO, YTO OOHAPYXEHHBIM B HALIMX UCCIENOBAHUSAX
eHOMEeH KOOpAMHAIIMOHHOIO B3aUMOAEHCTBHS OUOITOTEHILIMAIOB MO3ra
M MBIIUII OTpa)iaeT TOT MaTTepH aKTUBHOCTH, KOTOPBIN CBS3BIBAET
pa3jIMyHbIe YPOBHHU YTIpaBJIeHUS IBUXKEHUSIMH. B KOHEYHOM cyeTe Bce
MpOLeCCHl YNIPaBJIeHMS B JKUBBIX CUCTEMaxX HarlpaBJIEHBI Ha obecreye-
HME ONpENeICHHOTO B3aUMOAENCTBUS MEXTY Pa3sTMYHBIMUA QYHKIIHO-
HAJIBHBIMU CUCTEMaMM WIH pa3/IMYHBIMU YPOBHSIMHU OTHOU QYHKIIMO-
HIBLHOM cUcTeMBI. Helb3si UCKIIOYUTE U TOT GQakT, YTO Y IIPUMAaTOB U
y 4eJIOBEKA M0cJie BBIpabOTKM LIENOCTHON JBUTATEIBHOM peaKiyu odec-
MEYMBAETCS NPIMONA KOPTHKAIBHBIA KOHTPOJIb Haubonee nudpdepeH-
LIMPOBAHHBIX U CYLIECTBEHHBIX JIEMEHTOB ABMKEHUsI. UHBIMM CclTOBa-
MU, IO NIPAMBIM ITYTSIM OT IBUTATENBHOU KOPHI K MOTOHEHPOHAM KUCTH
obecreyrnBaeTcst KOPTUKATbHBIH KOHTPOJIb IBHXKEHUM OTACNBHBIX Masb-
1LIEB.

KoopauHauuoHHoe B3auMoIEiCTBME GUOIMOTEHIMANIOB MBI €
MOTOPHEIMM 30HaMH KOPbI U C IPYTUMH OBJIACTSIMU €llle pa3 MOITBE PX-
JaeT, 4YTO CEHCOMOTOPHYIO 00JIaCTb HE CNIEAYET pacleHUBATh KaK eIUH-
CTBEHHbIN ¥ BHICHIHIA YPOBEHE KOPKOBOM IBHUrareIbHON MHTErpaluu.
B TO Xe BpeMst ocTaeTCs HEICHBIM BOTIPOC: YeM OOBSICHAETCA «KOPTH-
KaIM3alus» YIPaBISIIOLIMX NATTEPHOB, SIBHO HE CBSI3aHHAas HEIOC-
DEACTBEHHO C MPEAHACTPOSYHBIM MPOLIECCOM U BEIOOPOM MOTOPHOI
nporpammbl? Ha Haiu Barsgn, ofHUM U3 06BACHEHUIt 3TOTO heHOME-
Ha MOXeT ObITh (POPMHUPOBAHKE KOMILIEKCA HecIelU(pUIeCKUX IT0-
3HBIX KOMIIOHEHTOB. EcTb maHHbIE 00 YyYaCTHM KOPBI GOJIBIIMUX [TOJTY-
LIApUI B OpraHU3alIMU HE TOJbKO JOKAJIBHOIO, HO U MO3HOTO KOMIIO-
HEHTOB IBWXCHHS.

CuuTaetcsi, YTO JIOKaJbHbIE TMATTEPHBI MOTOPHOW KOPHI UIPAIOT
0COGEHHO BaXXHYIO pOJib B Mpoliecce o0ydeHHsI, KOraa BeIpabaThiBa-
€TCsl IBUXEHHE, OTpabaThiBaeTCA €r0 KOPTHKAIBHBIA W MBILLIEUHbBIH
«PHUCYHOK». B 3TOM mpoliecce Ype3BbIYaifHO BaXHBI TOPMO3HBIE 3(-
(heKTBI, YTO MPOCIEKMUBAETCA B CUTYALMU TOTOBHOCTH IO PUCYHKY
KOPKOBOM akTUBallMM. I1o HAlIMM HaHHBIM, pAHHUH MO3HBII KOMITO-
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HEHT, NO-BUOMMOMY, HEOOXOOMM IS pPEryjaslHHd KOOPAMHALIMOH-
HOT'O B3aUMOIEICTBUA CTPYKTYp, 00€CIIeYnBaIOIIUX MOJIOXKEHUE UC-
XOIHOWM IO3bI, MBI PYKH, KUCTH, NanslieB. KNMHUYecKHEe NTaHHbBIE
CBUIETEJILCTBYIOT, YTO COOH 3TUX MEXaHU3MOB, T.€. CTPYKTYD, CBSI-
3aHHBIX CO «CXEMO Tella», TPUBOAUT K HADYLUEHUSAM IPOU3BOJILHBIX
JIBUXEHU.

AnanTuBHas peryJsauus o3bl Nepea IBUKEHUEM OCYILECTBISETCS
B pe3yJibTaTe B3aUMOLEHCTBUS IBYX CTPYKTYPHO-(PYHKLIMOHAIBHBIX
6sokoB. IlepBHii (opMUPYET AMHAMMYECKH «00pa3 Tejla», BTOPOM
obecnieyrBaeT BbIPAOOTKY, PUKCALMIO, XpaHEHHE U H3BJICYCHUE M3
NaMATHU STAIOHOB «00pa3a Tela», HENPEPHIBHO MOTOIHIIOIMXCS [TpU
obyyeHnH. EcTecTBEHHO, 4TO «00pa3 Tesa» U IpeaCTaBRIeHUs O He0O-
XOOUMOM ISl PETU3aLIMM OIPENEIEHHOTO ABMXKEHUS MO3bl MYJbTH-
MOIANBHEI M 0becrieynBaloTes Oaroaapss HHTErpaJbHOMY B3aUMOIEi -
CTBMIO Pa3JINYHBIX KOPKOBBIX CTPYKTYp. [10 Mepe BO3pacTHOIO pa3BU-
THSL B CBA3Y C CO3PEBAHMEM CTPYKTYP MO3ra U COBEpPILIEHCTBOBAHHUEM
IBUXEHUH TaKOe B3aMMOIEHCTBHE UIPAET POJib CBOETO pOla «IIPOBOM-
HHKa», 00JIETYaIOLIero HUCXOASIKAE BIUSIHUS B BUAE MpPeJHACTpOey-
HOTO MOBBILIEHUS BO30YIUMOCTH. BO3MOXHO, 3TO ONMH U3 BADUAHTOB
OODBSICHEHHUSI OIIPENEIEHHOTO «HACTPOS» KOPKOBOIH aKTUBHOCTH U OHO-
3JIEKTPUYECKON aKTUBHOCTH MBILILL.

PHUCyHOK KOOpAMHAIIMOHHON B3aUMOCBSI3H JIEKTPUIECKOI aKTUB-
HOCTH MO3Ta ¥ MBILII] B CUTYallMy I[TOATOTOBKU K JBMXKEHHUSIM IO TIpe-
IyTIpeANTEJILHOTO CUrHana (niepBasi a3a MOATOTOBKH) H MOCIEIHETO
(BTOpas aza) U3MeHsIETCS B MEPUOJ OT LIECTH — CEMH JIET K JIeBsI-
TH — JIECATHM [OllaM I10 Mepe OTPabOTKU IBHUTAaTEIBLHOTO ACHCTBUS.
B npoluiecce BEIpaGOTKH ABUTATEIbHOTO HaBbIKAa OCOOYIO PONIb KOIXKHO
UrpaTh TOPMOXEHHUE pedieKCOB U KOOpIAUHAIIUM, 3aTPYTHSIOILIMX BbI-
TOJIHEHUE BEIpabaThIBAEMO PEAKLIMK, TOPMOXEHHE ACATENBHOCTH CO-
MYTCTBYIOILLIMX MBIUIL ¥ KOOPAWHALIMM MBI, Y4aCTBYIOILMX B ABH-
KEHUH.

Kak cienyeT U3 HaluMX JaHHBIX, B CHCTEME TMEPECTPOEK KOOPIMHA-
LIMOHHOT'O B3aMMOJEICTBUSA OMOMOTEHUMATIOB MO3ra U MBILLILI Y 1iiec-
TH — CEMMWJIETHHX JeTEW NPoucxoIuT IuddepeHIpoBaHHOE U3MEHE-
HHUE B3aUMOIEUCTBUSA OMOIOTEHLIMAIOB MO3ra M MBIIIL B MEpBOH U
BTOpO¥ (ha3e MOATOTOBKHU K OBMXEHUIO. B repBoii ¢ase Ha poHe reHe-
PATU30BaHHOIO 3HAYMMOTo CHWXeHUst ¢yHkimu KOI' B nuanasoHe
TETa- U AIbda-pUTMAa 110 CPAaBHEHMIO C COCTOSTHHEM TIOKOST IOCTOBEP-
HO Bo3pacTaloT 3HaueHuss KOI' 6uonoTeHuManoB NOOHOM, LIEHTpaTb-
HOW M 3aTbUIOYHON 06sacTeil NpaBoro moyliapus W JieBoM JIOOHOM
00J1aCTU € MOTEHIIMAJIAMH MBIILILBI-aTOHHUCTA B YaCTOTHOM JHAana3oHe
12,5— 15T

DTH NaHHbIE CBUIETENLCTBYIOT O TOM, YTO B CHTYaLlMH FOTOBHOCTH
JI0 TIPERYIIPEAUTENBHOIO CUTHAJIA y AETEH LUIECTH — CEMM JIET MTPOUC-
XOIWUT MHOTO3HAUHBLIA BLIOOD TOW CTPYKTYPHI B3aUMOAEHCTBUSI, KOTO-
past MOXeT OBITE HeoOXoIMMa NPU MOCTEAYIOLLElH AeATeTbHOCTH. MOXHO
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CYMTaTh, YTO (asa roTOBHOCTH, coaepxauias OOJBLUYIO OOJK He-
OTIpeIeJIEHHOCTH, MoucKa (TpUYeM HEeOMNpenesIeHHOCTh MOXET OBITh
CBSI3aHA U C BO3PACTHBIMM OCOOEHHOCTSIMM HEPBHO-MBIILIEYHON pery-
AU, elle HECOBEepIIEHHOM Ha 3TOM 3Talle OHTOreHe3a, M C
Hec(POpMUPOBAHHOCTBIO TE€X TPEGOBaHMI, KOTOPBIM JOKHA COOTBET-
CTBOBaTh CTPYKTypa HEPBHO-MBINIEYHOH KOOpAUHALIMU TPH (POPMH-
POBaHUH IBIDKEHUI), onpeaesaer HeOOXOIUMOCTD «BHITOPMaXXUBaHUS»
ONHMX CBsSi3ei M AKTUBM3aLUU, YCWIEHUS! APYTHUX.

H3BeCTHO, YTO NpPegHACTPOEYHBbIE MPOLECCHl IEpen ABHXKCHHEM
XapaKTepHU3YIOTCSI CJIOXHBIMH M JJIUTEJIBHBIMU CITMHAIBHBIMM Tiepe-
CTpOKaMM, Ha YPOBHE KOTOPBIX IIPOUCXOOUT AKTHBHASI UHTETPUPYIO-
wag pabora Mo mepenade Bo30YXKIeHHST OT KOPhI K MblaM. B ator
MepHoJ OTMEYaIOTCSI U3MEHEHMSI B COCTOSSHHM Pa3IMYHbIX UHTEPHEH-
POHHBIX CUCTEM, CBA3aHHBIX C MOTOHEHPOHHBIMM SIAPaMH MBILLII-aro-
HHUCTOB M MBILILI-AHTaTOHNUCTOB.

IIpu comocTaBieHUH C IOTYYEHHBIMM HaMU JAHHBIMHU TIPEICTaB-
JISIET MHTEpeC TOT (aKT, YTO MPpEeaHaCTPOEYHOE MOBHBILIeHHE peduiek-
TOpPHOH BO30YIMMOCTH MOTOHEMpPOHHOro simpa Oyayllero aroHHUcTa
MPOU3BOJILHOTO JBIKCHUS CYILIECTBEHHO OOJIbllie, YEM MOBBILLICHHUE
pedieKTOopHOH BO3OYIUMOCTH APYTUX MOTOHEHUPOHHBIX SIIEP, KOTO-
poe TaKKe BO3HHMKAET elile IO CHTHaNa K ABHKeHHIO. [IpuueM B CUTya-
LIV peakLIMK BbIOOpa, Koraa 40 TpeqbsSBICHUsI CUTHAIA K ABDKCHUIO
HEU3BECTHA (PYHKIUA MBILILBL B JAHHOM JBHXEHHHM, OTMEYEHHOE
TIOBbILIEHHE pedJIEKTOPHON BO30YIMMOCTH MOTOHEHPOHHOIO sipa
ArOHMUCTA TIPUMEPHO OOMHAKOBO JaXe MPU YCJIOBHM, YTO MBILILA He
OYIET YYACTBOBATh B ABHXKEHHUH.

Ecnu paccMaTpUBaTh U3MEHEHHME B3aUMOACMCTBUA OHOMOTEHLIHA-
JIOB MBILLIL ¥ OHOITOTEHIIUAIOB KOPH KaK OTpakeHUE MaTTeEPHOB KOp-
KOBO# PETYIIALINM, TO KOOPIWHALIMOHHBIE TIEPECTPOMKH 3TUX B3aUMO-
JEeACTBUIA MOXHO CUMTATh OTPaXEHHUEM MPOLIECCOB «ABUTATEILHOTO»
BHUMAHHA, OXHIAHUS B CUTyallMM HEONpeAeIeHHOCTH, TeM (hoHOM
Juddy3Horo n3MeHeHHss BO3OyIUMOCTH, KOTOPBIA CBS3aH C KOPKO-
BO# mpeaHacTpoHKoi. B To Xe BpeMsl MpeIHACTPOECYHOE IMOBBILLIEHUE
BO30YIUMOCTH Oynylilero aroHMCTa pacleHUBaeTCs Kak creuudmnye-
CKHIl TOKANBHBIH MpoLicCC, CBA3aHHBIA C CaMUM IBUXCHUEM.

BhuTo 6b1 3aMaHYUBO CBSI3aTh BBISIBICHHBIM HaMM ¢axT 60jiee BbI-
COKO# B3aMMOCBS3H MBIIIILIBI-aroHucTa (My)) 1 OMONOTEHUIMANOB KOPHI
B GOHOBOM pexXUME (MMEHHO B (GYHKUHUSIX KOTCPEHTHOCTU MBILLIIIBI-
ArOHUCTA U MOTEHIIMAJIOB KOPHl OTMEYE€HbI MAKCUMAJIbHBIE 3HAYEHUS
KOTEPEHTHOCTH), a Taxke Gomblayio U AuddepeHUMPOBaHHYIO peak-
THBHOCTb MEPECTPOEK B3aUMOAECHCTBUS B CUTYaLIMU TOTOBHOCTH [0 IIpe-
OYTIPEAUTENNBHOTO CUTHAJNIA ¢ MIPEAHACTPOEYHBIM IMOBBILIEHUEM ped-
JIEKTOPHO BO30YOIMMOCTH MOTOHEHPOHHBIX siaep OyaylLlero aroHUCTa,
XapaKTEPHBIX JUIS CUTyallMM HeolpeaesIeHHOro Bribopa.

CHHUXeHHe CTeNeHU HeoNnpeAeJIeHHOCTH MOce Mpeaynpexiauie-
rO CHTHAaJa TIPUBOOUT K JIOKAJIbHOMY ycwieHMI0 GyHKuuu KOT Mo-
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TOPHBIX 30H KOPBl U MBILILBI-aHTATOHUCTA B AUANa30HE BHICOKMX Ya-
crot. [Tocne npenBapUTEbHOTO CUTHANTA, MO-BUAMMOMY, ITPOJOJIKA-
€TCS TIepPeCTPONKA HE TOJIBKO CTEMEHH HAIPSDKEHUS CAaMHUX MBILIL, HO
M UX KOOPIWHALIMOHHOTO B3aUMOICUCTBUS, CBA3aHHOTO C IIPUHATH-
€M pellleHMS ¥ BHIOOPOM MOTOPHOM MpPOrpaMMBI.

CnenyeT MogYepKHYTh, YTO XapaKTep IMepecTpoeK Bo BTOpo# dasze
MOATOTOBKM K IBIDKEHHSM Y JeTeil LIECTHM — CeMHM JIeT MMeeT Cylle-
CTBEHHBIE OTJIMYUS. B 3TO BpeMst 0OTMeYaeTCst TOJIBKO NMPEeMMYLLIECTBEH-
HOE CHIDKEHME B3aMMOCBS3M B OTJIMUME OT NepBod asbl, B X0A€ KO-
TOPO# BBHISIBJIEHO KaK CHIDKEHHE, TaK U JOBOJBHO 3HAYMUTEIbHOE YCHU-
JIEHUE B3aMMOCBSI3M IOTCHUHAIOB MO3Ta M MBIIIL, a8 TAKKe BKIIIOYE-
HHUE BO BTOpPOM (pase MOATOTOBKM MBILIUBI-aHTarOHUCTA. BO3MOXHO,
CHICKEHME B3aUMOAECHCTBHUSA 3aTparMBaeT KOOPAWHALUK, KOTOPEIE 3a-
TPYAHAIOT peaIu3auyio ABUXKEHHA, HO BITOJIHE BEPOATHO U APYIroe —
B YCJIOBHSIX HeCOpPMMpPOBAHHOIO HABBIKA, KOTAA TOHKAas M TOYHas
peaKkliIysi ellle HEBO3MOXHA, HeJb3 UCKIIOUNTh H «IepeperyaInupoBa-
HME», KOTOPOE CO3[aeT reHEPAJIM30BaHHbIN MaTTePH TOPMO3HOM HUC-
XOISAIIEH MOCHUIKHA, BBI3bIBAIOIIUN BHITOPMaXXUBAHUE CBS3EH.

Mbl He roToBBI JaTh MOJHOE OOBbICHEHHE (PYHKIIMOHALHOTO 3Ha-
YEHHUSI pEaKTUBHOCTH NEPECTPOEK MBILIEYHOTO B3aUMONEHCTBUS U 3a-
TBUIOYHBIX OTHEJIOB KOPbI, HO aKTUBHOE BKJIKOUEHHME B ITPOIIECC MOA-
FOTOBKHM K IBVMXKEHHUIO 3pUTe/IbHOM addepeHTallMKl He MmoaBepraercs
COMHEHMI0. DUKcalvs B3IJsIa, aHAIN3 3PUTENbHO-TIPOCTPAHCTBEH-
HBIX OTHOLUEHMH, a BO3MOXHO, BbIOOp OIIpeleIEHHOW TpaeKTOpUH
IBDKEHUH B Mpollecce MPUHSATHS pellleHUsT U BHIOOpa MOTOpHOI Mpo-
rpamMMel, 0e3yCIOBHO, CBA3aHbl C YCTPaHEHHEM M3OBITOYHOCTU CEH-
COPHEIX COODLLIECHUH, SBASIOWMMCS OJHUM U3 MEXaHM3MOB BHUMAHUSI.
He ucxiioueHo, 4TO BHITOPMaXXMBaHUE CBSI3ei B3aUMOAECHCTBHUS MBIILILL
M 3aTBUIOYHBIX OTMEJIOB KOPHBI NPEACTABISET COO0M OTpaXeHUe orpa-
HUYEHUST U3OBITOYHOCTH CEHCOPHOU MH(POPMAIIMU, YTO HEOOXOoH-
MO M Ui 0061er4eHus1 CECHCOPHBIX BXOAOB U QUIbTpaLUMU UHGpOpMa-
uud. Ponb npeaBapuTenbHOM 3pUTEIbHOM HHGOPMAIIUH TIPK THChME
(a IMEHHO TMHUCHMO BHICTYIIAET MOJENbBIO IMPEACTOAIIUX ABUXKEHUM)
COCTOMT B OMpPEACSCHUM COOTHOLIEHUI JIUCTa, PYKH, BCEro Teja U T. I1.
TloaTOoMy Tak BaXHa MO3MLMA TeJa U PYKH, ONpenesieMasl TOA 3pH-
TeJIbHBIM KOHTPOJNEM. [oka3aHo, YTO KMEHHO 3pHTeNlbHast HH¢opMa-
LIMS TIOMOTAET «KaJIMOpOBaThb» MbIIEYHYIO aKTHUBHOCTb U Haubojee
peJieBaHTHa [UISl [IPOLIECCOB, OCHOBHAS LIeJIb KOTOPBIX — 3aHATHE OMH-
pENEIEHHON MMO3ULIUHU.

TTo Mepe coBepllIeHCTBOBAHHSA NBMXKEHUS B IIPOLIECCE OHTOTEHETH -
YECKOro pa3BUTHS GOPMHUPYIOTCS HeMPOHATBHBIE KOHCTEJUIALMH, CO-
OTBETCTBYIOLIME N1aTTEPHY BbIPaboTaHHOrO ABMKeHUSI. COOTBETCTBYIO-
LIME NEPECTPORKH, HECOMHEHHO, IPOMCXOMAT M Ha HIDKeJIeXalluX
YPOBHSIX, U 3TO, NO-BHAMMOMY, NMPUBOIUT K M3MEHEHHIO KapTHHBI
B3aUMOJEHCTBMAS MOTCHLHUAIOB MBILIL M MO3ra, XapaKTepU3YIOILNX
MOJArOTOBKY K IBMXeHMI0. KapTuHa B3aMMomeicTBUS GMOIMOTEHIIUA-
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JIOB MO3ra ¥ MbILL y Aeteit 9 — 10 JeT Kak IO MpexyIpeIuTeIbHOro
CMrHaJIa, TaK W MOCAE HETO HAIMAOHO AEMOHCTPUPYET MPUHIIMIT MU-
HMMM3ALIMHU U COBEPLLIEHCTBOBAHMSA PErYISTOPHBIX IIPOIIECCOB TIPH IO~
TOTOBKE K JIBMXKECHHUIO.

CTpyKTypa B3aMMOACUCTBHSA OMOMOTEHIIMATIOB MO3ra M MBILIL B
MEHbLIEH CTETICHH U3MEHSIETCS B CHTYallHH TOTOBHOCTH [0 Npeayrnpe-
JUTETBHOTO CUTHaJIa, T.€. HYU OTKPBIBAaHHE 13, HU GHUKCALUS B3IJsI-
a, HY OOLIMH KOMIUIEKC IO3HBIX KOMIIOHEHTOB HE TpeOyIOT CTOIb
CYL1€CTBEHHOTO M3MEHEHHS B3aWMOOTHOIICHM MOTEHLIUAIOB MO3ra
u Mpliwl. He uckiroueHo, YTo cucTteMa B3auMoIeHCTBUsL oTpaboTaHa
YX€ HaCTOJIbKO TOHKO Y YETKO, UTO BBLAEIISIETCS, I0-BHIUMOMY, JHUILIb
CaMO€ BaXXHoOe, T.€. Ha 3Tale [OArOTOBKHU €CTb BO3MOXHOCTb HE TOJIb-
KO peuiath OOLIYIO 3a7a4y, HO U OCYILECTBISTh OoJjiee JpOOHYIO TpO-
rpaMMy JesITeJIbHOCTH.

JlorvyHO NpPearonoXuTh, YTO Ha 3TOM 3Talle BO3PAaCTHOTO Pa3BUTHUA
U 0DOYYEHMS CYILECTBYET BO3MOXHOCTb BEICTPANBAaThL OOJIee TOYHO 3ana-
Yy IOBIDKEHMSI, T.€. OTIPEdE/ISITh HE CTPAaTervio, a TAKTUKY OBIDKCHUS.
J1a cuTyalliy TOTOBHOCTH IO NIpPEAYIIpeaUTEeIbHOTO CUTHaja Xapak-
TEPHO 3HAYUMOE W JOCTOBEPHOE YBEMWYEHHE 3HAYCHHIN DYHKIHM KO-
TEPEHTHOCTU MNOTEHIHUAIOB JIOOHBbIX 00JAaCTEH U MBILLLI B JHANa3OHE
BBICOKMX 4acTOT. 3HAYMMOE YCWIeHHE B3aUMOICHCTBUS IMOTEHLIMAIOB
(PpOHTATBLHEBIX 30H KOPH ¢ MOTEHIUATIAMU MBIIIIL B IHANA30HE «CITELM -
(bUYEeCKMX IBUTATEIbHBIX» BBICOKOYACTOTHBIX PUTMOB OeTa-auana3oHa,
BEPOATHO, MOXET CITY>KUTb MOATBEPXAEHUEM NAHHBIX, CBUIETEIbCTBYIO-
II[UX O TMPAMOM YYACTHM (PPOHTAILHOW KOpH B TIPEIITyCKOBOM IPO-
IPaMMHUPOBAHMH JIBUTATENBHOTO NeicTBUSA. Bo dhpoHTansHOR Kope po-
HUCXOOUT KOHBEPTeHIIUA CUTHANOB MHTEPO- U IKCTEPOPELENTHUBHBIX
MOJANBbHOCTEN, 2 BO B3aMMONECHCTBUM aKTUBHOCTH 3TUX 30H KOpbI U
MBILIL OTpaXaeTCs MPEeABOCXUILAIOLINI BEIOOp MOTOPHOI 3aaqyy.

BriOOp TakTHKM OBMXKEHUS OIIpEAENIsieT, BEPOSTHO, U CTPYKTYDPY
MBILLICYHBIX HATIPSDKeHUH. BolTopMaxXuBaHUe CBSI3eil MEXXIY arOHUCTOM
U aHTarOHUCTOM, IO-BUAWMOMY, HEOOXOMMMO ISl YBEJIUYEHUsE CTE-
MeHEeH CBOOOARI, T.€. M OPTaHM3allU¥ HOBOW CTPYKTYpHI NPU pea-
JIM3aLUU AESITEIBHOCTH, YTO XOPOLUO WLTIOCTPUPYET MPUHLIMIT JOMU-~
HAaHTBI TOTOBHOCTH, T10 A. A. YxToMCKOMY. Hy’XHO OTMETHUTH, YTO 3TOT
TpoLiecC MpPsIMO TIPOTHBOIIOJIOXEH TOMY, KOTOPBIH OTMEYeH y AeTei
6 — 7 ner. U3BeCTHO, YTO Ha HAYaJIbHOM 3Tarne OOy4YeHUs IBIDKEHUSIM
AKTHBHOCTb MBILLIII-aHTalOHUCTOB YPE3BBIYAHHO BBICOKA; (PYHKIMO-~
HAJIbHOE 3HAYEHME 3TOro — GJIOKUPOBAHUE U3MHIIHUX CTEMEHEH CBO-~
6onbl. beaycnoBHO, B CHITy Uppanualum Bo30YyXIeHHUs B KOpe TOJIOB-~
HOTO MO3ra «XeCTKasl 3aBsi3Ka» KOOPAMHALMOHHOIO B3aUMOICHCTBUS
3TOi1 MBILILIEL HYHKIIMOHANBHO HellenecoobpasHa. [Toatomy ripu cdop-
MUPOBaHHOM ABIKEHHMH, HA000POT, BRITOPMAXHUBAIOTCSA CBSI3H, 00ec~
TEYMBAIOUIUE XECTKOE B3aUMOIEHCTBHE MBIIIUI-aHTATOHUCTOB. DTO
MPOSABASICTCS B 3HAYUMOM CHMXCHUM (DYHKUHM KOTepPEeHTHOCTH IO~
TEHUHATOB MBILILLI-aTOHUCTA M MBILILBI-AHTATOHHUCTA.
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Bo BTOpOIi (haze TOTOBHOCTH YCIIMBAETCS B3aUMOAEHCTBHE MIOTEH-
LIMATOB JIEBOM 3aTBUIOYHON 30HBI M MOTEHIINANIOB MBILIIBI-aTOHUCTA
no anbda-1 1 no anbda-2, a TakKe MOTCHLIMAIOB JEBOU 3aTHUIOYHOM
30HBI M IOTEHIMATOB aHTaroHUcTa 1o anbda-1. BoaMoxHo, 3TO oTpa-
KaeT TpoLecchl YCWIEHUS 3HaYUMOCTH 3PHTENBHO-MOTOPHOM KOOp-
JUHALWH IIpY BEIGOPE yXe CPOPMHUPOBAHHOH MOTOPHOM ITPOrPaMMEL.

TaxuM obpa3oM, IOCJIeIOBaTENbHO paccMaTpuBas TUHAMMKY
B3aUMOJCHCTBUSA MOTEHUHUAIOB OTACIBHBIX 30H KOPBI M ITOTCHLIMAIOB
MBI OYOYLIMX arOHUCTa W aHTarOHWCTAa, MBI BBLACTMIM T€ CITELH-
dbuyeckue U xapakTepHble 0COOEHHOCTH, KOTOpHIE ONpenesisUIU U3Me-
HEHHME YKa3aHHOro B3aUMOJEHWCTBHS Ha pa3HBIX 3Tafax BO3PACTHOTO
pa3BUTHA.

IMonyyeHHBIE JaHHBIE TO3BOJISIIOT HAM YCTAHOBUTh OCHOBHEIE Ha-
TpaBJIeHus 3TOTO IpoLiecca: OT CUTYalluH HEOTpeaeeHHOro BeIOOpa,
KOrZa OCHOBHYIO 33[ja4qy MOATOTOBKM K JBHXXEHHUIO MOXHO CHOPMYITH-
POBATh KaK BOIPOC «YTO AENATh ? », XapaKTepHU3YIOUIYIOCS «U30BITOY~
HOH TOTOBHOCTBIO», HECOBEPLUEHCTBOM MEXaHHU3MOB PETYISILHH, K
MMHUMU3ALUA DYHKIMOHAILHLIX [IePEecTPOeK ¥ M3MEHEHUIO OCHOB-
HOM 3a7ayM Ipoliecca MOATOTOBKM K IBYDKeHHI0. B mpouecce dopMu-
pOBaHUS OBUIaTeIbHOTO HaBbIKAa, MO-BUIMMOMY, OCYLIECTBISIETCS
NOC/IEIOBATEIbHBIN NTEpeBO;] 3aAauyM MTOATOTOBUTEILHOTO MEPHUOAA OT
BOIIPOCA «4TO HENaTh ? » K BOIPOCY «KaK JAeNarh ? », T.€. 001Ias cTpaTe-
TUS JeMCTBUA, KOTOPYIO HEODXOOMMO ONpEeAe/INTE IIPH MOATOTOBKE K
ABIDXEHHIO Ha HaYaIbHBIX 3Tanax (popMUPOBaHHSA HaBbIKa, CMEHSIETCS
BBIOOPOM KOHKPETHOM TaKTHKHU B TOM CJTydae, €CJIM ABKeHHE cop-
MHPOBAHO.

MOXHO NPEATIONOXHUTh, YTO OCOOEHHOCTH IEPECTPOEK B3aUMOICH -
CTBMS MOTEHIIMAJIOB MO3ra ¥ MBI OTPAXalOT KOMIUIEKCHOE BIIUSIHUE
00y4YeHHs M BO3PACTHOTO Pa3BUTHA Ha AESTEIbHOCTh MHOTOCTYTIEHYA-
TOH HepapXMYecKOM CHUCTEMBbI OpraHM3auuu ABiKeHuH. Cneumduy-
HOCTD 3TOT0 B3aUMOJACHCTBHsI 00ycnorIeHa GYHKIIMOHMPOBAHUEM LICHT-
paJIbHOM NMpOorpaMMbl, OTBETCTBEHHOM 3a BBIITOJTHEHHUE OIpeIcIeHHOMN
JBUTaTeNIbHON 3amayd. [loaydeHHble HAMHM JaHHbIE IMMOATBEPXIAIOT
[IpeacTaBieHUSA A.A. YXTOMCKOTO O TOMMHAHTE KaK «OINpeaeaeHHO!
KOHCTEJUISLIMM LEHTPORB C MOBBILIEHHON BO30YIMMOCTBIO B pa3HO06-
Pa3HbBIX 3TaXax roJIOBHOTO ¥ CHHHHOIO MO3ra».

bespykux M. M. MexaHU3Mbl MEXYpPOB-
HEBOTO B3aMMOJECICTBUA MPH MOATOTOBKE
K JBUraTeJIbHOMY IEHCTBHUIO HAa pa3HbIX 3Ta-
max (OpMHPOBAHUS HAaBbIKa B CBETE yye-
HHA A.A. YXTOMCKoro o aoMuHaHTe // Pa3-
BUTHE YUYeHHS1 A.A.YXTOMCKOro B COBpe-
MEHHOI pOCCUNCKOI U3NOIOTUH U TICHU-
xonorun. — CII6.: Uan-Bo C.-Tletepbypr-
ckoro yHuBepcuterta, 2000. — C. 157 — 166.
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M.M.BE3PYKNX

LUEHTPANbHbLIE MEXAHU3MbI PEFYNALUA
NMPOWU3BONbHbLIX ABMXEHWUM Y AETEN 6—10 NET

DJIEKTPOPU3HOJIOTMYECKHUIT AHAIN3 ITPOIIECCA
BBITIOJTHEHUA JIBWXKEHUI V HPABOPYKMUX JETEN

B npenpimyiieM coobuteHHM ObUTH pacCCMOTPEHB U3MEHEHYS B CHC-
TEMe OpraHM3allly ABIDKEHMUIA Y TIPaBOPYKUX M JIEBOPYKHX IeTeit 6 —
10 net B npearyckoBoM nepuoze (¢paze TOTOBHOCTH, OXuaaHus)!.

Ilocne curHana K Havyaty ABWDKEHUSI CUCTeMa OXWAAHUS 3aMEHSIET-
Csl CUCTEMOM peayiu3alli MOTOPHOI# NpOrpaMMbl, cGOPMUPOBAHHOCTH
KOTODOI1 oIpenessieT KOHEUHBIH pe3ynbTarT — 3¢hGEeKTUBHOCT QYHK-
LIMOHWPOBAHMS BCEX 3JIEMEHTOB CHCTEMBI, YUYACTBYIOILMX B €€ peaiM-
3aLMHN.

HecMoTpst Ha TO 4TO MOTOpHBIE NPOrpaMMBbl MIPEACTABISIOT CO-
0o#t runoTeTUYecKUe QYHKILMOHAIbHAIE 00pa3oBaHUsA, UX CyLIECTBO-
BaHHWE MOXET OBITh IPU3HAHO C TOU X€ CTEMNEHBIO YBEPEHHOCTH, YTO
M CylUECTBOBAaHHE BOCIIOMHHAHUM, yOexneHMi, HTeHUni. OqHako
BOIPOC O TOM, KaK MPOMCXOOUT MOAM(UKAIMSA MOTOPHOH 3aJauyM U
HEHTPaAJIbHBIX MEXaHU3MOB €€ peaJIu3aliii Ha OTOCJIbHBIX 3Talax BO3-
PacTHOTO pa3BUTHA, ITpHU 00y4eHUM M POPMUPOBAHHHU JBUIATEILHOIO
HapblKa, OCTaeTCs OTKPHIThiM. HeT 0IHO3HAYHOTO OTBETa M HA BOIIPOC
0 3aKOHOMEPHOCTSAX M B3aUMOCBS3H (AKTOPOB BO3PACTHOTO Pa3BUTUS
M OOyUeHHUsI, X BIUSHHA Ha MEXaHU3MBbl pealu3aliid MOTOPHBIX 3a-
Jlay TIpM BBLITIOTHEHUM IIPOM3BOJIbHBIX MBMDKEHUI Ha pa3HBIX 3Tamnax
OHTOreHe3a. MBI 1ojlaraeM, YTo MHTErPaTUBHbIE CTPYKTYPhI IBUTATENb~
HOTO AEHCTBUS B npolecce 00y4YeHHUs CTPOSITCA Ha 6a3e BO3PACTHBIX
U3MEHEHUHR, a OmbIT, 00ydeHUe OyayT paboTrath BHYTPHM KOHTEKCTa
TIOCJIEIHUX BO3PACTHBIX «IIPENPACIIONO0XKEHHUH OPraHU3Ma» B COOTBET-
CTBUH C TIPUHLIMIIAMH aHaNITHBHOTO XapaKTepa OHTOTeHETHYECKOTO pa3-
BUTHS.

MeToauka

Metonnyeckue TIOAXOAB! U METONWKA aHAJIM3A LICHTPANIBHBIX U TTe-
pudeprYeCcKUX MEXaHN3MOB CUCTEMHOW OpraHMU3ayH MPOHU3BOJIBHBIX
IBIDKEHUH Y IPABOPYKUX U JIEBOPYKMX OeTeit 6 — 10 net 6bUIM M3TO0-
JKEHHI B IIpelbIIyllieM cooO1eHM. B KauecTBe TOMONHUTEABHOTO KOM~

' Cm: bBespyxux M. M. UenTpansHble MeXaHHU3MBI OPraHU3alMH H PErYIALHY ABH-
XeHMit y aeteit 6 — 10 ner. CooGiienne 1. DnekTpobH3UOIOrMYECKH i aHAIU3 TIpoLec-
Ca MOAroTOBKM K nBUXeHuaAM // Puanonorus yenoseka. — 1997. — T. 23. — Ne 6. —
C. 31. punm. ped.
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MMOHEHTa aHATM3a 3PHEKTUBHOCTH ACITENBHOCTH NIPY pean3alluy IBU-
>KEHHMH OBUIM MCITOJNb30BAaHB BPeMEHHAst CTPYKTYpa M KadyecTBO Bbl-
MOJTHEHUST IBUXEHUIA.

BribpaHHast HAMHY MOIEJb MPOU3BOJIBHBIX ABHXKEHUN (ITHCHMO) HaeT
BO3MOXHOCTb C MOMOILBIO HECJIOXKHBIX METOOIUYECKUX IMPUEMOB OLIE-
HUTb HE TOJIBKO UX BPEMCHHYIO OPraHU3alUI0 U CTPYKTYpPY, HO U KO-
HEYHBIN pe3yJbTaT — Ka4yecTBO ABHXKEHUMH. TeH30MaTYHNK, 3aKpeIUIeH-
HBIM Ha CTepXHE LIAPUKOBOH PYYKH, U CUCTEMA YCWJIMTE/IEH MO3BO-
JIVJIY 3aperucTpupoOBaTh MEXAHOTPAMMY IBUXEHHUM, IO KOTOPOH OII-
PEOCHSIUCH. BPEMsI BBITIOJIHEHUS Kaknoro aBuXeHUs (Tgs), mpomon-
xutenbHocTh 1ay3nl (T;), OTHOIIEHUE TIPOIOIDKMTEILHOCTH IBHKE-
Hus U may3bl (Tps/Ts), BAPUMATUBHOCTh 3THX MOKa3aTened. Kauectso
BBIIIOJIHEHUSA IBUXEHUI OLIEHMBAIOCH MO CTaOWIBHOCTU BBICOTHI M
MPOTSXKEHHOCTH rpapUuecKUX 2JIEMEHTOB U T10 TIPOLCHTY HAPYLIEHUH
HUX KOH(HUIYpalINH.

Pe3yabrarhl HcclieoBaHHH M MX 00CYXKIeHHE

Oco0eHHOCTH AKTHBAIHOHHBIX NMPOLECCOB NPH BHINOJHEHHH ABHIKE-
Huit. [lepexon OT roTOBHOCTH K BHIIIOJHEHUIO IBYDKEHUI v HeTeit 6 —
7 ner (XapakTepU3yIOHINIics CylLIIeCTBEHHBIMH TIEPeCTPOHKaMU 4acTOT-
Horo crekrpa 331) BHI3BIBaET U3MEHEHMS, KOTOpDble OXBATBLIBAIOT
(DpOHTANIbHBIE, LIEHTPAILHBIE W 3aTbUIOYHBIE OTHENBI KOPbl OOJIBUINX
nonywapuii. B nepoit GpOHTAIBHON 30HE — 3TO HE OYEHDb 3HAYUTEIb-
HOE€, HO IOCTOBEpPHOE CHMXXEHHME BBIPAXEHHOCTH BBICOKUX YAacTOT B
Iuanasode 15,5...23,5 Tu (p<0,01). B neBoit ¥ NMpaBoil LIEHTPANBHBIX
30HaX — CYIIECTBEHHOE CHUXEHME BBIDAXXEHHOCTH ©-pUTMA, IIpPO-
IoJIXarolllee TO CHIDKEHUE ©-aKTUBHOCTH, KOTOPOE OTMEYAIOCh B CH-
TyallUd TOTOBHOCTU. B JeBOil LIEeHTpaIbHOI 30HE CHUXKAETCS TaKKe
BBIPAXKEHHOCTb BBICOKOYACTOTHOM aKTUBHOCTH (p < 0,01). 3aThUIOUHBIE
30HBI KOPBI TIPU BBINIOJIHEHWM IBHXEHHH HanbojIee aKTHBUPOBAHEI,
YTO MPOSBIAETCS B JOCTOBEPHOM CHMXEHUH BBIPAXEHHOCTH BCEX Ya-
CTOTHBIX COCTABRJIAIOIIMX. B rpaBoii M IeBOt 3aThUIOYHBIX 30HaX CYIle-
CTBEHHO CHUXXAETCS BHIPAXKEHHOCTH MEMIEHHBIX PUTMOB (p < 0,01), a
o — (<0,01...0,05) u B — (p<0,01) akTUBHOCTH.

AHaynu3 obuiel KapTHHBI aKTUBAIIUOHHBIX [MPOLIECCOB MIPH BBITOJ -
HEHUM IBUXCHUH MO3BOJISET BELUICIUTh CIEIYIOUIHE YEPThl: OOABIUYIO
BBIPaXXE€HHOCTD JIEBOTTOIYLIAPHBIX MEPECTPOEK YACTOTHBIX XapaKTepu-
CcTUK 33T, YeTKO NMPOABUBIIYIOCS B JIOOHBIX M LIEHTPAIbHBIX 30HAX
KODBI; HAaUDOJIBIIYIO PEAaKTUBHOCTD 3aHMX OTHENOB M YCTOMUMBOCTH
HU3KOYaCTOTHOTO o-pUTMa. bosiee BrIpaXXeHHas JIEBONONYIIapHast ak-
TUBALMs JIOOHBIX U LIEHTPAIbHBIX 30H KOPBI XapaKTepHa M JUISl 3Tarna
MTOATOTOBKY K ABVKEHMIO, a CTAOUIBHOCTD O -pUTMa — [UIST BTOPOi
ero da3el. Kak ¥ 1npu NOATOTOBKE K ABIKEHMSAM, Y IeTel 3TOro Bo3pa-
CTa B IIPOLECCE pPeaM3allUU ABMXKECHUI Hanbosiee peaKTUBHBI 3aThl-
JIOYHBIE 30HBI KOPBI.
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Takoii xapakTep aKTUBALIMOHHBIX MPOLIECCOB, OTPAXKAIOLMIT B GONb-
e crerneHu 3¢ geKT obuIei aKTUBAaUUM U He CBSI3aHHBIN CO CIielN-
¢buKoit caMoit NeATEIBHOCTH, MO-BUAUNMOMY, ONPEIEAAETCS HECOBEP-
IIEHCTBOM, HeC(HPOPMUPOBAHHOCTLIO IBUXKEHUIT Ha HAaYaJIbHOM 3Tare
CTaHOBJIEHMS HaBblKa. BKIIIOYEHHOCTb 3aTBUTOYHBIX OTIEJIOB KOPBI B
MpPOLECC OPraHM3alu U PEryjsiUMM JBUXEHUHR BIIONHE OOBACHUMA,
TaK KaK UMEHHO 3peHHE Ha 3TOM 3Tarle BO3pacTHOTO Pa3BUTUSA M IIpU
(hOpMHPOBAHUUN IBUraTEJIbHLIX HABBIKOB SIBJISICTCSl BEAYLIMM 3BCHOM
KOPDEKLHUH.

Bo3pacT ¥ 00y4eHHE CYLIECTBEHHO M3MEHSIOT CTPYKTYPHO-(QYHK-~
LKHOHAJIBHYIO OPraHM3aUMI0 MO3ra MpH BHIIOTHEHUW IBUXEHMH, Xa-
PaKTepU3ysl HOBYIO CTYIEHb aNalTUBHBIX W3MEHEHHH B CHUCTEMHOM
OpraHU3alnH AEATENBHOCTU. B IHHaMMKe NepecTpoeK YacTOTHBIX CO-
cTaBnstiox 331 npd BHIMOMHEHWU ABHXEHWH y aereit 9— 10 jer
MOXHO BBLICJIUTb CHUXEHHUE CNEKTPAIBHONW IIOTHOCTH MOLIHOCTHU
(CIIM) a;-vyactoT B TipaBoi ¢ppoHTaTbHOM 30HEe (p<0,01) M op-4yac-
TOT B JIEBO# (POHTAIbHOM M JEeBOM LieHTpalbHOU 30Hax (p <0,01).
YBennueHne MeUIEHHOBOJHOBOH DUTMHUKM OTMEYAeTCs JIOKAJIBHO B
neBoit ¢ppoHTansHoM 30He (p<0,01), a POCT BBICOKOYACTOTHBIX CO-
CTaBIAIOHIMX Hanboliee CylLIECTBEH B IEHTPAJbHBIX 30HAX KOPEI
(p<0,01...0,001). TIpuuemM B 1€BOI MOTOPHOI 30HE (KOHTpaaTepaib-
HOI paboTalolleil pyke) BbIpaxkeHHOCTb M3MEHEHHH BbICOKOYACTOT-
HBIX PUTMOB OoJibllie: ILMpPE AUAMNA30H YacTOT, OXBaTbIBAIOLIMH Bce
MOAAKANa3oHbl B-aKTUBHOCTU, U 3HAUMTeNbHee yBenuueHue CIIM.

TIpu BeIMONTHEHUH OBHXEHUI B 9 — 10-1eTHEM Bo3pacte 0cobo cle-
IyeT OTMETUTH I heEPEHLIMPOBAHHYIO PEAKTUBHOCTh OTAEIBHBIX Yac-
TOTHBIX COCTAaBAIOINX DD BO GPOHTATBHBIX OTAENAaX U OOJBIIVIO
BKJIIOUEHHOCTD JIEBOH reMUC(EephI.

IMocnenoBatenbHbIl aHAIM3 OAMHAMHKKA aKTHBALIMOHHBIX TpoLEC-
COB NIPY TMOATOTOBKE M BBIMOJHEHUU ABMXeHUH y geTeil 6 — 10 mer
TTOKA3bIBAET, YTO HA HAYATLHOM 3Tare GopMUpPOBAHUS IBUTATEIBHO-
ro HaBblKa HauboJjee pEaKTUBHDBI IEHTPAJIbHBIE Y 3aTLUIOYHbBIE 30HHI,
a B 9— 10 et — QpOHTANBHBIE U LIEHTPANIBHBIEC 30HBI KOPHL. JTO CMe-
meHue Gpoxyca aKTUBAIIUK B MepPeIHME OTAEIbI KOPHI BIIOJHE 3aKOHO-
MEpHO, TaK KaK MIMEHHO 3TH 30HBI UrPAIOT PELIAoINYIO POJb B Opra-
HHM3aLUU U YIIDABJIEHUU JBIDKEHUSMU, U UX BIIUSHUE YCUINBAETCS 110
MEpE COBEPIICHCTBOBAHUSA ABHXEHUH M (DOPMUPOBAHUSA NBUrATElb-
HOTO HaBBIKA.

JIoGHBIe oThmensl KOopbl, GPUIOreHEeTUYECKU Haubojiee MOJoabie,
(hopMHUpYIOTCA Ha BOCTAaTOYHO IO3AHUX ITAax OHTOTEHETHUYECKOIO
pasButus. IlokasaHo, 4to X 9— 10 rogaM npoMCXoIsIT CYLLIECTBEHHBIE
BO3PACTHBIE CIBUTY B CTPYKTYPHOM M3MEHEHMH 3THX 30H KODHl U H3-
MeHSETCS1 PYHKLIMOHAIbHAS 3HAYUMOCTh 3THX 30H B OPTaHHU3ALMH 1esi-
TEJbHOCTH 32 CYET BKIIIOYEHHS TIEpEIHNX OTIENAO0B KOPEI B YIIPaBJI€HHE
aKTUBaLlMOHHBIMU MpoueccaMu. Kpome Toro, 100HBIE 30HBI KOPBI HO-
JTUGYHKIMOHAIBHB M UX BKJIIOYEHHUE B CIIOXHYI0 WHTETPAaTHUBHYIO

213



OESATEJIBHOCTh NPH BBITIOJTHEHHUH IBMXXKEHHUM MOXET OTIPEIeNsiTbCA HE
TOJIBKO MX PEUIAIoUIeid POJbI0 B OPraHU3alluM CaMoul NesTebHOCTH,
HO M MX DOJIbIO B PEryJisiliMM IJIa30JBUraTeIbHBIX peaklUHii U mpo-
CTPAHCTBEHHOM OPUEHTHUPOBKE, a TAKXKE B OCYLIECTBICHUHM MEXaHU3-
MOB Me&XaHaTH3aTOPHOro CuHTe3a. [1o-BUIMMOMY, aKTUBHOE BKJTIOUE-
HHe JIOOHBIX 30H KOPBI B CHUCTEMHbIE MPOIIECCHl PETYISIUMM IBHXKE-
HUl, OTMEYEeHHOe HaMu y neTeit 9 — 10 jieT, ¥ eCcTh OTpaXeHHe IMOoJIO-
KEHUS O TOM, YTO OITBIT BCerna paboTaeT «BHYTPU KOHTEKCTA HOCAEI-
HHX BO3PACTHBIX MPEAPACITOIOXECHUH OpraHu3Mar.

H3meHeHne GYHKIIMOHANBHON OpraHu3aliiy MO3ra TIpH BbIITOTHE-
HUM ABIDKEHHI, CBA3aHHOE HE TOJIKO C BO3PaCTHBIM MOPdOGYHKIIHO-
HaJIbHBIM CO3pEeBaHMEM CTPYKTYP MO3ra, HO U ¢ GOpMHpPOBaHHUEM JBU-
raTreJIbHOro HaBbIKa, HAJIIAHO TEMOHCTPUPYET IMHAMHKKA MOKaszare-
JIe MEXUEHTPAILHOIO B3aUMOIEACTBUSA.

Oco0enHOCTH MeXXIIEHTPAILHOTO B3aUMOIeHCTBHA NPH BLINOJHEHUH
IBIDKeHHi. AHATH3 TUHAMUKH GYyHKUMH KorepeHTHocTH (Kor) y 6 —
7-neTHUX ANeTeH IMOKa3al, YTO BbIpaXeHHasi NepecTpoiika MeXIIony-
LIAPHOTO M BHYTPUIIONYILIADHOTO B3aUMOACHCTBMS XapaKTepHa Ui
3Tana BbIOOpa NMporpaMMBbl U NIPUHSATHS PELUEHUS TP MOATOTOBKE K
JBYDKEHUSIM.

Peanuzanus ABDKeHHUH BHI3BIBAET TOKAILHBIM POCT MEXIIOIyLIap-
HbIX Kor B UeHTpaJIbHBIX OT/IeNax no a-yactoraM (p<0,01), usamene-
HWE MEXIIONYLLapHOTO B3aUMOAENCTBUS B 3aTbUTOYHEIX OTAE/IaX KOPEL,
XapakTtepu3yiolleecs nageHueM Kor B nnanasoHe @-putMos (p < 0,01)
¥ nudpepeHIMpoBaHHON peakTUBHOCThIO Kor a-muana3oHa, NoBbI-
ureHueM Kor oy- ¥ cHibkeHueM op- (p<0,05...0,01) gacror.

BaxxHO OTMETHTD, UTO Y A€Tei 3TOro BO3pacTa NpH BHITTOJTHEHUHU
JBYXEHHM, KaK M IIpY BRIGOPE MOTOPHOM MPOTrpaMMBI, He U3MEHS -
€TCSI XapaKTep BHYTPHUIIOAYIIAPHOIO B3aUMOACICTBHUS B JICBOH TeMU-
cthepe. Haubonee 3Haymmble TepeCTpOMKU BHYTPUITOJNYLIADHOTO
B3aUMOOEUCTBHUS OTMEYAIOTCS TOJBKO B IPaBOil reMuUcdepe: Mpouc-
XOISIT CHUXEHHE JJOOHO-1IEHTPANbHOTO B3aUMOAEHCTBUSA 110 O-aua-
na3oHy (p < 0,05), CHUXeHHE TUCTAHTHON CHHXPOHHU3ALMH JIOOHBIX
M 3aTLUIOYHLIX OTAENOB KOpPH Mo ©- u B-yactoram (p<0,01), 4o,
0-BUIMMOMY, OTpaXaeT ONXHOBPEMEHHOE M3MEHEHHUE BHYTPUKOP-
KOBO# M KOPKOBO-NOJIKOPKOBOH MHTErpalliy B IIpoliecce AesaTelb-
HocTH. M3MeHeHe Kor o @-pUTMy BHISIBJIEHO B JIOOHO-LIEHTPaIb-
HbIX U JIOOHO-3aTHUIOUHBIX OTBEHEHUSAX IPABOTO IMOJyILUapus U B
IVUHAMMWKE BHYTPUNOIYLIAPHLIX GYHKIUMH KOr 3aThUTOYHBIX 30H KOPBI.
XapakTep ¥ U3MeHEHHE ©-aKTHBHOCTH MOCTAaTOYHO YETKO OTpaxKa-
0T QYHKUMOHANLHYIO CTIeUM(PUYHOCTb NMPOLECCOB, CBA3aHHBIX CO
3PUTENBHON M NMPONPUOLENTHMBHOU addepeHTaUMENR, UTpaIOLUX
3HAYUTENBHYIO POJIb B pEATU3allMM MTPOH3BOJBbHBIX IBUXEHUHN, TaK
KaK C pEaKTUBHOCTBIO ©-pUTMa CBSI3BIBACTCS BCA MO3avKa U3MEHE-
HUM KOTEPEHTHOCTH MOA BAUAHUEM Pa3iHYHbIX apdepeHTHBIX pa3-
JpaxuTeNen.
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KpoMe Toro, cienyeT BHIAEIHTDb LIEHTPAIbHO-3aThUIOYHBIN KOHTYD
YCWICHUS MEXTIOIYIIAPHOrO B3aUMONEUCTBUS GYHKIMOHANBHO 3aUH -
TEepECOBaHHBIX LEHTPATLHBIX U 3aTbUIOYHBIX 30H KOpHl. Kak U3BeCTHO,
BBICOKAasl KOTEPEHTHOCTh MO O-IHAarla30Hy XapaKTE€pU3yeT BHICOKYIO
CcTeleHb CHHXPOHHOCTH 6MopHTMOB. I10/106HEIE M3MEHEHUSI OTMEUEHBI
y B3pOCJIBIX [IDH BBIMOJHEHUH OBWXKEHMS, YTO IIPU OIHOBPEMEHHO
BBICOKOM MMPEACTABICHHOCTH O~PUTMOB (BBIPAXXEHHOCTH PUTMOB 3TOTO
IUana3oHa He U3MEHAECTCS HU BO BTOpO# ¢hase rOTOBHOCTH, HU NMpH
BBIIIOJTHEHUM [BYDKCHHMH) MOXET XapaKTepH30BaTh MaKCHUMAJIbLHYIO
CKOPPEJIMPOBAaHHOCTL OMOITOTEHLIMATIOB 3THX 30H HEOKOPTEKCA.

OCHOBHOM OCOOEHHOCTBIO TMHAMHKH MEXIEHTPAJIBHOTO B3alMO-
JIEMCTBUS TIPY BBLIMIOJIHEHUH ABWXKEHHI y meteit 9 — 10 neT Apnsgercs
¢ opMHUpPOBaHUE MEXIIONYIIAPHBIX CBA3¢i B TOOHBIX OTAEIaX KOPHI MO
O-PUTMY M OTCYTCTBUE TAKOBBIX B 3aTBUIOYHBIX, UTO CBUAETENBCTBYET
00 U3MEHEHUU 3HAYMMOCTHM PA3NIMYHBIX KOPKOBEIX CTPYKTYp B HpO-
Lieccax OpraHu3alVy ¥ PEryyIsiluM IBYDKCHUH. BeIy1UM 3BEHOM KOHT-
poJIsl Ha HavyaJIbHOM 3Tane (POopMHPOBAHUSA IBUrATENIbHOTO HABBIKA,
[IO-BUOIUMOMY, SIBJISIETCA 3PUTENIbHAsI CUCTEMA, a IMIPH OTHOCHTEIBHO
C(HOpMUPOBAHHOM HaBbiKe B 9 — 10 JieT «LEeHTp TSLKECTH» Mporpam-
MMPOBaHMS U KOPPEKLMHU IBMKEHHUH MEepeHOCHUTCS Ha IepeaHeacco-
UMATUBHBIC CTPYKTYPHI.

IlepecTpoK MEXUEHTPATLHBIX OTHOLIEHUHA ¥ 9 — 10-neTHUX ne-
Te#l Tak Xe, KaK y 6 — 7-JIETHUX TIPH BHITTOJIHEHHU OBWXKEHUI, MeHee
BBIPAXEHHI, YeM B MEPBOIT U BTOPOIf (ha3ax MOATOTOBKH K ABVDKEHUSIM.
IMo-BUnUMOMY, 3TO SIBASIETCS OOIMONHUTENBHBIM IMOATBEPXAEHKEM
OONBLUON 3HAYUMOCTH «ITpeIHACTPOUKM» Ha BCeX 3Tarnax ¢GopMHpPOBa-
HUSI IBUXKEHUH. BhInonHeHye OBMXKEHUI BHI3BIBAET JOKAJTBbHBIN POCT
MEXIIOMYHIapDHOM KOTePeHTHOCTH B JIOOHBIX oTAenax Kopwul: Kor yBe-
JmyuBaeTcs nno B-yacroraM (p<0,05). B MexaromyiiapHoM B3anMoaei-
CTBUM LIEHTPAJIBHBIX 30H KOpBl OTMedaeTcs: AuddepeHUUpOBaHHOE
pa3HOHaINpaBJIeHHOe M3MEHEHWE KOTEPEHTHOCTU TO pPa3lNYHBIM CO-
CTaBJISIOIIUM Q-pDHTMA: yBeJndeHue Kor Mo oy- ¥ CHIDKEHUE TI0 O;-
(p<0,05) yactotaMm, noaTBepXnawliee QYHKLHMOHAIBHYIO HEONHO-
POIHOCTH O~pUTMA.

Tlpu BBITOJTHEHMH OBIDKEHMM B 9— 10 JieT B 3aTBUIOYHBIX OTIENAX
KOPBI COXPaHAIOTCA BBHICOKHME 3HAUYCHUS MEXTIONYINAPHOH KOTepeHTHO-
CTH MO o)-I1ana3oHy, Ho cHiwkaercsi Kor mo oy~ u §;- (»<0,01) vac-
TOTaM, YTO SBJISAETCA €€ ONHUM MOATBEPXKIECHUEM HE3aBUCHMOCTHU
[IPOCTPAHCTBEHHOTO B3aUMOICHCTBHS Pa3MMYHBIX YaCTOT OL-PUTMA.

BrisieneHHoe y neteit 9 — 10 et npu BHINOJTHEHNH IBHXEHUH yCH -
JIeHUE «3aleiCTBOBAHHOCTH» JIEBOTO TMOMYLIAPUS B IIpOllecce MOATO-
TOBKM U PEUIN3ANUM IBYOKCHUM Hapsay ¢ GonblieH akTuBaueil (ppoH-
TAJIBHBIX 30H KOPHl U YCWICHHEM BHYTPHUIIONYLUAPHOTO U MEXITIOMy-
UIApHOTO B3aUMOAECHCTBUA IO OIpPEdeICHHBIM JIOKAIBHO OPraHH30-
BaHHLBIM IMaNla30HaM 4acToT OTpaxaeT 3¢ ¢eKT BO3pacTHOIO CO3peBa-
HUS KOPKOBBIX 30H M 3¢ (EKT BO3PACTHBIX MEPECTPOEK PYHKIIHOHATb-
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HOTI'0 B3aUMOJCHCTBHUS MPH peIN3aLlUH OJHOTO U TOrO Xe BUOa Aesi-
TEJIBHOCTH.

OcobenHocTH NPoCTPAHCTBEHHO-BPEMEHHOH OPraHH3AUMK DJIeKTPH-
9eCKOi AKTMBHOCTM MO3ra H MBIIIIL NPH BbINOJIHEHHH ABvKenui. O0Ha-
PYXEHHBII HaMU B (pOHEe U MPH MOATOTOBKE K ABVDKEHHUSIM (PeHOMEH
CHUHXPOHHU3ALIMH JIEKTPUYECKON aKTUBHOCTY MO3ra U MBIILII Mbl pac-
CMaTpUBAIM KaK OTPaXE€HHE MEXYPOBHEBOIO B3aMMOAEHCTBHS, T.€.
OTPAaXXEHUE TOTO MATTepHA aKTUBHOCTH, KOTOPBIN CBSI3bIBAET Pa3jini-
HBIE YPOBHH, M MPEXIE BCETO KOPKOBLIN U PyOpPOCUHANBLHBIN YpOB-
HU «IIOCTPOCHMUS ABVDKEHUI», TaK KAK UMEHHO pyOpOCTTHHAILHBIN ypO-
BEHb PEATU3YET «TeXHUUecKue POoHBI» ABMKeHn. OYyHKIMOHANBHYIO
3HaYUMOCTb 3TOr0 (JeHOMEHA MblI OTHEC/IM K OpPraHMU3alMH TO3HBIX
KOMIIOHEHTOB, [IpeABapSIOiNX ABMKEHUE, K aNaNTUBHOU pery/isiliuu
T03b1, NOJIOXKEHUA pYyKH, KWUCTH, MNaJbLIEB U CBSI3AHHBIX C TOPMOXE-
HUeM pedeKCOB U KOODAWHALWN, 3aTPYIHSIOIUNX IeSATETHEHOCTL OT-
JEAbHBIX MBILULI.

Mpb! NpennoioX iy, YTO NepecTpoilKa KOOPAMHALMOHHOTO B3aH-
MOIEHCTBMS TOTEHIMAJIOB MO3ra M MBIIUL HE TONBKO ob6ecrneynBaeT
coxpaHeHue (ynepXXaHHWe) OINpeneeHHOH ITO3bl, HO H SIBJISIETCSI KOM-
TIOHEHTOM TIOATOTOBKY K NPEACTOS MM IBVDKEHUSIM Ha TOM 3Talle, Koraa
TPOMCXOOUT MHOTO3Ha4HbIH BHIOOD TOH CTPYKTYpbl B3aMMOICHCTBUS,
KOTOpasl HeoOXOIMMa W afleKBaTHA MOCJeayoLIel eITENbHOCTH.

Ilpyn BbINONHEHUH nBYDKEHUU y neteit 6 —7 u 9— 10 et B nepe-
CTPOMKY MeXypOBHEBOI'O B3aMMOIECHCTBUS BKJIIOYEHbI BCE HUCCIENyE-
Mbl€ 30HBI KODBI, B TO BpeMsl KaK NP MOATOTOBKE K ABHKEHUIO B 3TOT
npolecc ObUIM BKJIIOYEHBI IIPEUMYIIECTBEHHO 3aTBUIOYHBIE OTAE/BI
Kopbl. ECTh U elle OMHO CYIIECTBEHHOE Pa3fauyue: IIPH ITOATOTOBKE K
IBYDKEHUIO OOJIblUAs YacTh BCEX NEPECTPOEK B3aUMONECHCTBHS OTHOCH-
Jlach K CBSI3SIM INMOTEHLUHAIOB MO3ra M MBILIIIBI-aTOHUCTA, 4 TIPY BhI-
MONHEHWH OBUXEHUIA B 6— 7 JIET IPOMCXOMUT aKTHBHAS MMEPECTPOitKa
B3aUMOIECHCTBUA GHOMOTEHIIMATOB MO3ra M 00eMX MBILIIL: KAaK arOHU~
CTa, TaK M aHTaroHucTa. ¥ 9— 10-1eTHUx neteif oTMeueH 3 ¢exT 60Mb-
11ei MepecTpPONKY B3aUMOAEHCTBUS OGMOTIOTEHIIUAIOR MO3ra VI MBI~
LIbI-aTOHMCTA.

O6nsicHeHHE (PHUIHONIOTMYECKHUX MEXAHHU3MOB CTONb BHIPAXEHHOTO
«paccornacoBaHUA» MEXYPOBHEBOTO B3aMMONEUCTBUS [PU BHITTONHE-
HUU OBUXEHWUH, MO-BUAUMOMY, CBA3aHO C HECOBEPUICHCTBOM TOH
WHTETPAIBHOM CTPYKTYDPhI, KOTOpast CKJIafBIBacTCS B NIpOiiecce MOATO~
TOBKH K JBMXCHUIO, HEANICKBATHOCTBIO BHIOOpA 3amayM OeWCTBUA U
3HAYUTENbHBIM «LIYMOM» TMPU Pealu3aliuy CaMOro ABMXEHHUS KakK B
6—7 ner, Tak 1 B 9— 10 rer.

BpeMeHHAA CTPYKTYP2 M Ka9eCTBEHHAS] OPraHM3alius ABIDKEHHiA. AHa-
JIU3 BPEMEHHOM CTPYKTYPH ¥ KaueCTBEHHON OpraHU3aluy ABUXEHUN
MOATBEPXAAET 3TO NPEATIONOXEHNE U CBUIETENLCTBYET O HECHOPMHU-
POBAHHOCTH U HU3KOI 2 DEKTUBHOCTH BHITIOJIHEHUS U3YYaeMBIX IBH-
XeHu# naxe B 9 — 10 ner.
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Huskoe xa4eCTBO OBHXEHUI B 6— 7 JIET OTpaXaeTcsi B 3HAUUTENb-
HOM BapMaTMBHOCTU BHICOTHI (52,4 %), npoTsaxeHHocTH (60,1 %) u
HapyiueHUH KoHurypauun (51,2 %) rpacduyeckux 3j1eMeHTOB U CO-
YyeTaeTcs ¢ VIMTEbHOM May30il MEXIY NBUXKCHUSIMU B CEpHUM, PaBHOU
IO MPOROIKUTERLHOCTU caMOMy IBMXKEHUIO (T = 3,22+£0,3 ¢, Ty =
= 3,491 0,3 c). Boicokasas NMpoAOIXUTEIBHOCTh Nay3bl, ABJISIOLIEHCS
HEOOXOMUMBIM KOMIIOHEHTOM MYJBTHUCEHCOPHOTO CHHTE3a, KOTOPOU
OTBOIMUTCH POJIb OLIEHKH BBLIMOMHEHHOro KBaHTa HeHcTBUSA U 3¢ dek-
TUBHOCTH MCITONIb30BAHUSA 3pUTEALHOTO KOHTPOJISI, OTPaXaeT HeoDXo-
IUMOCTh U 3HAYUMOCTh ITOCTOSTHHOTO CJIMYEHHS, OLIEHKH, KOPPEKIIUH
Y TIOACTPOMKM MPOTrpaMMBl TIO XO4y AESITCIbHOCTH.

[To Mepe BO3PacCTHOTO pa3BUTUA H COBEPLUEHCTBOBAHMS ABIDKEHUIM
x 9— 10 romam 3"auumo (T = 1,26 £0,06 ¢, p<0,05) yRenmunBaercst
CKOpOCTh OBWKEHHSI U 0ojiee yeM B 5 pa3 cokpauaercs naysa (T, =
= 0,64 £0,03 c), YTO CBUAETENLCTBYET 00 M3MEHEHHH (PYHKIUU TEKY-
LHEro KOHTPOJISl. JTO CBSI3aHO CO CHIDKEHMEM HEOIPENCIEHHOCTH, 60-
Jiee YeTKMM BBIOOPOM MOTOPHOM 3amayu, a Takxke ¢ 00Jiee ageKBaTHbIM
(GyHKIIMOHANBHBIM O0ecTieueHHEM AesITETbHOCTH.

Onxaxko cnoxuBiuascs K 9— 10 rogam GyHKUMOHATBHASI CTPYKTY-
pa OpraHu3anvy ABMXEHHUN obecrieduBaeT BHIMOJHEHHE HE CTOJIBKO
BBICOKMX IO KaYeCTBY, CKOJIBKO OBICTPHIX ABMDKeHHI. CoxpaHseTcs He-
CTabWIPHOCTh Ka4€CTBA BHINOTHEHUS IpadHYeCKUX 3JeMEHTOB, 3Ha-
YUMBI HapyLUeHUs ux KoHburypauuu (39,5 %). BeposiTHO, ZOMUHAHT-
Hasi OBUraTeJibHasi 3ajaya OOY4YEeHMSs], OPUEHTUPOBAHHAS Ha BBICO-
KYIO CKOPOCTD, HABI3aHHAs BHELTHUMU YCIOBUAMU U TPeOOBAHUSAMU
O0Yy4YeHHMsI, He COOTBETCTBYET (PYHKLIMOHANBHBIM BO3MOXHOCTSM pe-
6eHkKa. [To-BUIMMOMY, 3TO HECOOTBETCTBHE TOPMO3UT (hOPMUPOBaAHHE
HaBBIKA.

MexaHuaMoM 3ddekTa TOpMOKEHUST MOXKET OBITh OTCYTCTBUE BHYT-
PEHHMX (MCUXO(PU3NOIOTHUECKMX) BO3MOXHOCTEN 11l BHIOOpa anek-
BaTHO# MporpaMMbl JeATEJIbHOCTH, YTO MOPOXAaeT UHGOpPMAIMOH-
HYIO HEONpeaeNeHHOCTb, HEYETKOCTD LeNell U co3naeT BO3MOXHOCTh
MIpUMaTa BHEllIHe HaBSA3aHHBIX YCIOBHIA.

Bcaenctue atoro naxe K 9— 10 rogaM ocraercs Hec(pOpMHUPOBaH-
HBIM OIMH U3 TJIaBHbIX apaMeTpoB 3G GEeKTUBHOro obecnieyeHUst nesi-
TEJILHOCTU ~— COOTBETCTBUE NCUXOMDUIUOTOTHUECKUX BO3MOXHOCTEN
Y BHELUIHHUX TPeOOBAHUM, CO3AAIOLIMX YCIOBHS LISL CAMOIIPOU3BOJIb-
HOTO BbIOOpa ameKBaTHOM CTpaTerMu AesiTeIbHOCTH, 3HAaYUMBIX yCJIO-
BUM, MPOrpaMMBal.

3TO MO3BOJIAET CAENaTh BaXXHBIH BLIBOA: 06yUeHHEe 0600UIAET OTIBIT
Ha OCHOBE JOMHHAHTHBIX LieJIei AesITENbHOCTH, HO B COOTBETCTBUU C
UMEIOILMMMUCS Y OpraHuaMa QyHKIIMOHANTBHBIMU BO3MOXHOCTSIMH.

BpeMeHHble M KayeCTBEHHbie MapaMeTphl ABUXEHUI, OTpaxXalo-
wre 3¢h¢PEeKTUBHOCTL BHIOOpPa MOTOPHOM 3amadyut U cHPOPMUPOBAH-
HOCTb IBUTATEJbHON JeSATETbHOCTH, COTIOCTABMSIIMCH C MOKAa3aTeNsI-
MM QYHKIMOHANIBLHON OpraHrM3alMy MO3Ta KaK BhICLIETrO 3BEHA pery-
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JIALUMUA OIBUXEHUH. AHAJIM3 MaTpULIbl HHTEPKOPPEISIHK, BKIIIOYaK0-
et oxono 90 mapaMeTpoB, Noxa3ai, YTo I AeTeil BCceX BO3pacT-
HBIX TPYTI BBICOKas MNPENCTABICHHOCTH O-pHTMa BO (PPOHTANBLHBIX
(r=—0,398...—0,520) u uenrpainbubix (r = —0,380...—0,424) 30Hax
KOpHBI XapakTepusyeT MeHee 3(pdeKTUBHBIN BapHaHT OpraHU3allM{
JBHXCHUI C MEHbLIEH CKOPOCTHIO M 60JIbLIEH MPOAOJIKHUTENBHOCTHIO
nays3bl.

Kax noxasany Haulv ¥ccaeaoBaHMs, UTUTEIBHOCTD Hay3hl JOCTa-
TOYHO YETKO OTpaXaeT c(POpMHUPOBAHHOCTb IpPOrpaMMBI U aJeKBaT-
HOCTb BHIOOpa MOTODHOH 3a7a4M, a 00JblIas ay3a CBUAETEIbCTBYET O
BBICOKOI 110JIe HEONPENeIEHHOCTH U ITIOMEX B ACSTCIBHOCTH, Paccor-
JIaCOBaHUM B BBIOpAaHHOM W peaiIM3yeMoil mporpaMme, 4To CBSI3aHO C
HeoOXOOMMOCTBIO €€ TEKYLIEH KOPPEKIIHH. DTa CUTYALIMs JOJDKHA CO-
TIPOBOXIATHCSA (PYHKIMOHAIBLHEIM HaIpsDKEHHEM, YETKUM KOppeJisi-
TOM KOTOPOTO Y SIBJISIETCS BHIPAXEHHOCTh QPOHTATBHOIO U HEHTPAaNhb-
HOro ®-puTMOB.

Hawm nanubie NOATBEpIHIN OTPHUATEILHYIO CBA3b (DaKTOpa Me-
JIEHHBIX PUTMOB CO CKOpOCTHBIMH (r = 0,392...0,402) u KayecTBEH-
HbIMHU (r = 0,417...0,458) mapameTpaMu IBIDKEHUI TIPA OTHOCHUTED-
HO cpOpPMHUPOBAHHOM HaBhIKe Y neteit 9— 10 nert.

ITo Mepe bopMupoBaHust HaBEIKa K 9 — 10 romaM Gosiee 3HaUMMBI-
MU CTaHOBATCS KOPPEJISIIUM TTApaMETPOB MEXITOYILAPHOUW KOT€peHT-
HOCTH pUTMOB D3I TOOHBIX 30H KOPHI B OTHEILHBIX JHAMa30HaXxX yac-
TOT ¥ 3pdeKTHBHOCTH OBIKeHUM. [1pu 2TOM GoJlee HU3KHME 3HAYEHUS
KOrepeHTHOCTH MEXITOTYILIapHOTO B3aUMOAEeHCTBHS JIOOHBIX 30H B ©-
M o1 -IMaIa3oHax CBsi3aHbl ¢ MeHee 3¢ (PeKTUBHOMN NeATENBHOCTHIO. OTO
CBHUIETENLCTBYET O TIOBBILIEHWH POMU MEXTIONYHIAPDHON MHTErpalvu
B obecrneyeHH AeATEJIbHOCTH IO CPABHEHHUIO C NETHMH MJIafLIei BO3-
pacTHOM TPYIIIIHL.

3aKkiaogeHue

B uenomM nony4eHHblE HaMM NaHHEBIE CBHAETENBCTBYIOT, YTO XapaK-
Tep BPEMEHHOM M KAUeCTBEHHOM OpraHMu3aLuy IBMKEHUI y neTeit 6 —
10 neT, Tak Xe Kak mnoxasatenu (HhopMUpPoOBaHMS (DYHKIMOHAIbHOH
OpraHU3aUMH CTPYKTYP MO3ra, 0OeCleyuBaOlLIeil 3Ty NEATEIbHOCTb,
oIpeAenseTcsa TOH Beaylllei! MOTOPHOM 3amadeit, HA OCHOBC KOTOPOM
(hOPMUDPYETCST ABMXKEHNE, peanu3yiolicecss B paMKax BO3pACTHBIX BO3-
MOXHOCTeH opranu3Ma. B xome Bo3pacTHOTO pa3BUTHUS 0OYUEHHUE, T10-
BUAIMMOMY, 0000111aeT ONBIT B OMHOM Cly4ae IUISI CTPYKTYPhI IBVIKE-
HHA (BPEMEHHOI OpraHW3allMK), B APYrOoM — IUIA KadecTBa, QOpPMHU-
pys napajuleibHbIE alalTUBHBIE MPOrpaMMEl. B3aMOCBA3b POCTpaH-
CTBEHHO-BpEMEHHON OpraHU3alMU JIEKTPUYECKON aKTUBHOCTH MO3-
ra ¥ IapaMeTpOB OpraHM3allMM ABMXEHUH, OTpaxawllas CTENeHb
c(OpMHUPOBAHHOCTH HABBIKA, VCIOBMSl PeaNU3allMU ABWXKCHUH, M3-
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MeHEeHHE cOoAepXaHUsA N TpeOoBaHMI 3amayn IeMCTBUSA, NOMYEepKUBa-
€T €IMHCTBO Y LIEJIOCTHOCTb CHCTEMHOM OpraHW3aldy IBUTATEIbHOM
TIEeSATENIBHOCTH.

Bespyxux M. M. UeHTpanbHblE MEXaHU3-
Mbl PEryISALUNM IIPOU3BOJIBHBIX OBIDKEHUM Y
gereit 6— 10 net. Coobuienue I1. Dnexrpo-
(OH3UONIOrMYeCKMI aHAJIU3 ITPOLIECCa BBITON-
HEHUs IOBVKEHHWII Yy MpPaBOPYKUX AeTeit //
®uzmonorus yenoseka. — 1. 24, — Ne 3. —
C.34—41.

H.B5.CEJIbBEPOBA, T.A.®AJTUINOBA, O.B. KOXEBHUKOBA

®U3NONOIrnsa PAIBUTUA HEAPOIHOOKPUHHOW
CUCTEMBbI

KOHIENIUA JUOD®YIHOU HENPODHIOKPUHHON
CUCTEMBI

lopMmoHanbHas peryasuus pa3BUTHS OPraHHU3Ma IOJDKHA paccMar-
PHUBAThCs C NMO3ULUH TNPPY3HOA HEMPOIHIOKPUHHOMN cucteMbl. O60-
CHOBaHHEM K (GOPMYIUPOBKE TAaKOM KOHIIEMUHMH ITOCIYXWIO O0Hapy-
XeHHe TOPMOHOB B «3KTOIMMYECKUX» 30HAX: TOPMOHOB ITH1IEBAPHTENb-
HOM CHUCTEMBI CYOCTaHLIMU «P», racTpHHa, XONeLIUCTOKMHUHOB B KOpE
DONbLIMX TMOJNYyLIapUHA TONOBHOTO MO3ra, runoTaiaMmyce, THIIOQU3E,
MPOJOJITOBATOM M CITMHHOM MO3re; FTUMOQH3apHOTO aApeHOKOPTHKOT-
poniHoro ropMmoHa runopusa (AKTI) — B XemymnoyHo-KHILEYHOM
TPaKTe; TOpMOHa «C» KIIETOK IIIMTOBUIHOM XeJle3bl KaTbLIIMTOHWHA —
B XeyAKe, a TOPMOHA THUIIOTA/IAMYCa COMATOCTaTHHA — B ITOKETy-
JIoYHOM Xxene3e. KpoMe Toro, B Mo3ry o6HapyXeHbl peHUH U aHTHO-
TeH3uH Il, cexpeTupyeMble B OCHOBHOM IMOYKAMHU.

BeulecTBa, KOTOpbie BHa4Yale OBLTH HACHTHQHIMPOBAHB KaK M-
NoTATaAMUYECKIE DWIN3HHT-TOPMOHBI WIM UHTHOUpYIOUIHe (pakTopsI,
Taxke ObUTH OOHAPYKEHBI B HEOXKUIAHHBIX MecTaX. Tak, TUPOJIUOECPUH
(TPI') u cOMaTOCTAaTHH LMPOKO PACIIPOCTPAHEHBI B TOJIOBHOM M CITHH-
HOM MO3re.

Taxkum 06pa3oM, yCIOBHas TpaHb, IPOBOIMMAST MEXIY HEPBHOM K
SHIOKPUHHOW CUCTEMaMH, ¢ OTKPBITHEM YHHUKAIBHOU pOJH HeHpo-
MENTALOB ¥ TOPMOHOB KaK XMMWYECKOTO CHTHaA LieHTPATLHOM HEPB-
HOI CHCTEMBI Bce Gonblue ctupaeTcs. [loaTBepXaeHMeM 3TOrO sSIBIIsi-
I0TCS HOBBIC JaHHBIE B 00JIaCTH 3MOPHUONOTHHM, KOTOPhIE Jal0T OCHO-
BaHHUE CYUTATh, UTO TUIIOMDU3 IMTPOUCXOAUT U3 TOHN Xe IMOPHOHATBHON
3aKJIaiKy, YTO U TUIOTAIAMYC, M TIO3TOMY <«LIEHTPAJIBLHYIO» XENe3y
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SHIOKPUHHOMH CHCTEMBI MOXHO PacClieHHBATh KaK CreUUaTu3npOBaH-
HBIA OTAECH LEHTPANTBHOH HEPBHOU CHUCTEMEL.

T'unotesa md¢y3HOM SHIOKPUHHOM CHCTEMBI GblIa CHOPMYTHPO-
BaHa A. Pearse B 1977 r., Korma oH oKasan, YyTo IpyIiia SHIOKPHHHBIX
KJIETOK (KOPTHUKOTpO(dHI, MeaHOTpodsl runmodusa, napadoUTHKYIIsIp-
Hbie C-KJIeTKM LLMTOBUIHOM XeJe3bl U B-KIETKH MTOMKETyI0YHOH Xe-
Jie3bl) UMeeT ODlIMe ITUTOXMMHUYECKHE XapaKTepruCTUKH. [1o ero MHe-
HUIO, BCE KJIETKHM, MMEIOIIME HeoOxomumble (epMEeHTHI IUISI CHHTE3a
CXOAHBIX TMENTUAOB, OYIb TO XEIYIOYHO-KUILEYHBIH TPaKT WIHW MO3T,
110 JaHHBIM SMOPHOJIOTHYECKMX HCCIIEMOBAHUIM, TTIPOUCXONSAT U3 OXHOHN
Y TOM Xe FpYNIIbl HEUPO3KTOAEPMATTBHBIX KJIETOK. OTa CUCTEMA KIETOK
HasBaHa uM APWUJI-cucreMoit. Eille CIMIIIKOM Malo M3BECTHO O BO3-
MOXHBIX (DYHKUMAX MeNTUAepruyeckux ueiiporos B LIHC.

G. Kolata (1982) 6puta npemtoxeHa HOBast TEOPHUS IPUPOIbI TOPMO-
HOB ¥ M€XaHM3Ma UX nercTBUsA. OCHOBBIBASCH Ha MAHHBIX O LUMPOKOM
pacrpoCTpaHEHMH B OPraHM3ME M CHHTE3¢ BHE IHIOKPUHHBIX Xene3
MHOTHX TOJIATNICIITUIHBIX TOPMOHOB, a TaKKe O (PUIOreHETUYECKOM
POACTBE TOPMOHOB MJIEKOTIMTAIOLIMX U CYOCTAHLIMM, BBIBEIEHHBIX U3
KJIETOK HM3KOOPFaHM30BaHHbBIX OPraHU3MOB, BHICKA32HO NMPEATIONOoXe-
HHE, YTO TOPMOHBI SBJISTIOTCS SBOJTIOUMOHHO BO3HUKIIIEH ApeBHE hop-
Mo#i COOOLIEHNs KJIETOK APYT C IPYTOM — TKaHeBhLIM (pakTtopoM. XKee-
3bl, CIIEUHATU3NPYIOLIHUECT Ha BbIpaOOTKE OTHENBHBIX TOPMOHOB, TOS-
BIWIHUCH JIMIID B XO[I€ JaJIbHEMLIEN 3BOTIOLNU.

B momnosHeHWe MOXHO OTMETHTDb, YTO MHOTOYMCJIEHHBIE COOTBET-
CTBHUS B CTPYKType OOJBbLIMHCTBA MEMTUAHBIX TOPMOHOB M YaCThie MO-
BTOPEHUS POJCTBEHHBIX 0JIOKOB B aMHHOKHCIOTHOM OOCNENOBaTENb-
HOCTHM OTHENbHBIX TOPDMOHOB YKa3bIBalOT Ha TO, YTO OHU MOTIJIM BO3-
HUKHYTh B pe3yJIbTaTe YepelOBaHMUs IYTUTUKALIMEK U MyTaUW{ o01ero
TIEPBUYHOTO reHa.

Cwbica nuddy3Hoi HeIPOIHIOKPUHHON CHCTEMBI 3aKITIOYaeTCsl B
caenywoueM. Bo-mepBeix, Takoe B3auMomeicTBHe yaydiuaeT 3dhdek-
THMBHOCTb KOHTPOJSI, MOCKOJILKY JNBOHHOE pacnpOCTpaHEHHUE ONHOrO
MEenTHAa B HEMpPOHAX U SHIOKPUHHEBIX KJIETKaX 0OYyCIOBIUBaeT Gornee
3¢ ¢peKTHBHbII KOHEYHBIH KOHTPONb (PYHKLIMUH, UYTO AOCTUTAETCH COB-
MEICHUEM HEPBHOIO M TYMOPAJIBHOTO MelCTBUM. BO-BTODBIX, TOBHI-
ILAETCH SKOHOMMYHOCTb CUCTEMBI PETYIISILIMK (PYHKIIMM. EC/IN aKTHB-
HBIH MENnTUI MOXET OKa3blBaTh XejlaeMoe feiicTBUe Oojiee YeM B Ofi-
HOH CUCTEME OpTaHOB, TO MCIOJb30OBAHUE €ro sl MOCTHXKEHUS 3¢-
¢dexra OoJiee DKOHOMUYHO, YEM B CJIydyae MHOTUX NENTUIOB, CICLM-
(UYHBIX TS KaXKIOW TaKOW CHCTEMBI.

IMpencrapieHre O TOM, UTO MO3T CIIOCOOEH MPOAYLIMPOBATh OIpe-
[EJIEHHbIC TOPMOHANTBHO-aKTUBHbIE NMENTUIBI, HEHOBO. OrpOMHBINA UM-
MYJIbC UCCIENOBAHUSIM (DYHKIIMU MENTUIEPTHYECKON CUCTEMBI MO3ra
aJIN 1Ba KapAWHAJIBHBIX OTKPBITUS B HEMPO3IHIOKPUHONOIUU: 1) BbI-
NeJieHUEe, OYHUCTKAa U XMMUYecKas MIeHTUPHUKALUS THITOTATaMUYECKUX
PWIH3UHI-TODMOHOB U 2) oOHapyXeHHe HOBOH TIpyIinbl Helporen-
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THHOOB — 3HA0pGUHOB U sHKedannHoB. MneHtudukauus Tuponuntde-
pUHa (THPOTPONMUH-PWIM3NHI-TOPMOHA), a 3aTeM M IPYTUX PUITU3UHT -
rOPMOHOB SIBWIACh HAyajJOM JIaBUHBl MCCIIEAOBAHUN B 3KCIIEPUMEH-
TaNbHOH M KIIMHUYECKON SHIOKPUHONOTHH. TakuM 00pa3oM, MOSIBUICS
peasibHBIH cyOCTpaT, CBA3BIBAIOLIMI MO3r U 3HIOKPMHHYIO CHCTEMY,
TEM CaMbIM ObLJIa TIOATBEPXKIEHA MMITOTE3a O FEeMOTPAHCMMCCHM 3THUX
BEWECTB Yepe3 MOPTAIbHBIE COCYNBI rumodu3a.

Kackaanplii npuRuun aelcTBUA, IKOHOMMYHOCTD
H CneuuPUYHOCTb OHOXHMHH HEHPOIHNOKPHHHBLIX MPONUECCOB

B runotanaMmyce BBISIBIEHBl OTYETJIMBBIE CKOIUIEHUS HENPOHOB,
COIepXallluX ONpelejeHHbIe PWIM3MHI-TOPMOHBI (THIodu3apHbIe
JIMOEPUHBI U CTATHHBLI), OIHAKO OHHM HE MMEIOT CTOJIb YETKMX TPAHULL,
KaK B 3amHei nose runodusa.

IlepenHssi 30Ha HAKOIUIEHWS TOHAOOTPOMHH-pPUNIU3UHT-TOPMOH
(T'uPT') onpenensgeT UMKIMYECKYIO CEKpelUIO TOHAZOTPOIIMHOB, a
OoJsiee pocTpajibHasi 30H2 KOHTPOJHMPYET UX TOHUUYECKYIO CEKPEUHIO.
BeposATHO, BCE 3TH NENTHASPTHUUECKHE HEUPOHBI UMEIOT CJIOXHBIE
cBsizu ¢ [IHC u BblpaGatbiBaeMbie MU TIPOAYKTHL MOCTYTIAIOT B Cpe-
IOVWHHOE BO3BbIlIEHWE, OTKYyIa NMENTUIBl OYKBaIBHO 4Y€pe3 BOPOHKY
NPOHMKAIOT B KPOBb BOPOTHOW CUCTEMBI rUIodu3a.

MHOX€ECTBO 3KCINEPUMEHTATLHBIX (PAKTOB CBUIETENBCTBYIOT O CY-~
LIECTBOBAaHVH B OpPraHU3Me HEKOHM CHCTEeMbl, CXeMaTHYECKH HU300pa-
>KeHHOH Ha puc. 1.

CKOpOCTh cekpelldd TOpMOHa OTIe/bHO# KiueTKoi rumnodusa (5)
onpeneysieTcss BO3AEHCTBHEM CTUMYJIMPYIOLIETO (PUWIM3HHI-(aKTopa)
WIN UHruOupyromero (CTaTMHa) BO3AEUCTBUS TUMOTAJIAMUYECKUX
taxTopos (4). Cexpells MOXET BO3pacTaTh WIM ocsabeBaTh IpU BO3-
JEACTBUM PWIN3HHI-TOPMOHOB; IUISl MpeKpalleHUsT CEKpPeLlUU Heob-
XOOUMO BO3JeHCTBHE cTaTHHA (MHruoupyouero dakropa). C npyroi
CTOPOHEI, HAa CEKPETOPHYIO aKTUBHOCTb KJIETKHM BIIMSIET €€ YYBCTBU-
TENBHOCTD K AEHCTBHIO THIIOTATaMHYECKUX ITeNTHAOB. Hanpumep, 4yB-
CTBUTENBLHOCTb THUITodu3a K ctuMynsuuu [HPT cyuiectBeHHO BO3pa-
cTaeT B mepHon Beibpoca motponuHa (JIT) B cepennne nnkna. Iono6-
HO 3TOMY YYBCTBUTENBHOCTb THpeoTpodoB K TPI pe3ko cHUXaeTcst
MO RITUSTHUEM TUPEOMIHBIX TOPMOHOB. ITOCKONBKY CEKpeETOPHAs KieTKa
runodu3sa JullleHa UHHEePBAllMU, €6 aKTUBHOCTh CTUMYNTHUPYETCH WIIHM
HHIUOMpYeETCsl TUMOTATAMUYECKUMH TMENTUAAMU, KOTOphIE MOCTYIIa-
10T K Hell C KPOBBIO BOPOTHOM CHCTEMBI.

IMenTUaeprudecKMit HEHPOH HE3AaBUCHUMO OT TOrO, CEKPETUPYET JH
OH CTUMYJUPYIOLUMH WIM UHTUOMPYIOLIMUN MENTUL, aKTUBUPYETCS WIK
TOPMO3UTCH IO BIUSIHUEM CJIOXHONK CETH MOHOAMUHEPIHYECKHUX HEH-
poHOB. M3BecTHHI, MO MeHblIedl Mepe, TpU MOHOaMMHA (modaMuH,
HOpAaJApeHAJIMH, CEPOTOHUH), KOTOpbIE MMPUHKUMAIOT YYaCTHUE B peryJs-
WU MENTHIECPTHYECKUX HEHPOHOB TMITOTAJIaMyca: IIPeAnosaraeTcsl pojib
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Puc. 1. CucreMa peryjissuny oTAebHON KIETKU NEPEAHER oMU Tunodusa
FAMK — y-amuHoMacnsgHaa kucnota (no Jx. Tannepmen, X. Tannepmen, 1989)



U eIl OMHOro — y-aMHHoMacssiHOM KucioTel (TAMK). BoisicHeHUE BO3-
MOXHOCTUA HOEWMCTBUS HOpAJIpcHAIMHA, MO KpaWHed Mepe, yepe3 aBa
BMJA PELEnTopoB (o ¥ P) ele Gobliue ycaoxHWIo npobiemy. Kakoit
CHTHAJI — TIOJIOKUTENbHBIA WIM OTPULIATENIbHBIK — TOCTYMUT OT MO-
HOAMMHEPTMYECKOTO HeHpoHa K IIENTUAEPrHYeCKOMY HEUpPOHY (HEit-
POHaM), 3aBHCHT OT HH(OPMALINH, TIOJTy4aeMOii MOHOAMUHEPIUYECKUM
HelpOHOM OT OTDKaimX U oTnaneHHbIX Heitponos IIHC (1). Ouu pac-
TIOJIOXEHBI B CPEIHEM MO3re WIH CTBOJIE MO3ra U CaMHU SIBIISIIOTCSI MO-
HOAMHUHEPTHYeCKUMU. Tak, MyThb, 110 KOTOPOMY MepenaeTcsi MHGopMa-
LUMsl, CBA3aHHAas CO CHOM, MOXET HaUMHATLCS B Pa3IMYHbBIX OTACNIAX U
KCMOIb30BaTh pPa3HbIC MOHOAMUHEPIHYECKHE MEIUATOPHL, B TOM YHUCJIE
MIPUHUMAIOIIINE Yy4acTHE B TNepenavye CUTHAIOB, CBA3aHHBIX C COCTOSI-
HMEM KpaitHero uciyra. bonee Toro, o6a IryT MOTyT ONpeAe/sATh OsiB-
JIeHHe MeIuaTopa, CTUMYJHUPYIOLIETO MENTUAepIrHYeCKA HEMPOH.

I'unodus — HeomHopomHas Xxenesa. g Kaxaoro THia runogpu-
3apHBIX KJIETOK CYIIECTBYET CUCTEMA peryassuuu. Kaxmas kieTka mno-
CBOEMY pearvipyeT Ha MOCTYNaoUlylo K Hell ¢ KpOBbIO CMECh [MITOTa-
JIAMWYECKHX MTenTUAOB. KpoMe Toro, KaKablid nemTuaeprnyecKuid Hek-
POH runoTajaMyca sIBISeTCS YacThlo CBOE COOCTBEHHOM HEMPOHHOM
uenu B HHC. Beicokast n36MpaTeJbHOCTD, ¢ KOTOPOil THIOMU3 CeK~-
PETUDYET OTACNbHBIE TOPMOHBI, OOYCJIOBJIEHA OIpeeICHHbIM COYeTa-
HHMEM HEPBHBIX H T'YMODIbHBIX CUTHAJIOB, HEBOOOpa3suMas CIIOXKHOCTD
3TOM MpoGJieMBl €llle YyCYryoasieTcs TeM, YTO KIETKM MapaBEeHTPUKY-
JIAPHOTO M CYIIPaoITTUYECKOIO SIIEP, KOTOpbIE MPEICTABISIIOT COO0#
MENTUAEPTHYSCKHE HEHPOHB M CEKPETHUPYIOT aHTUAMYPETUUECCKU
ropMoH (AJT) ¥ OKCUTOLIMH, Ype3BLIYAHHO MOXOXM Ha TUMNOTaja-
MHYECKHE MEITHOepTHYeCKMe HellpoHH. ['yMopaibHbIE M HEPBHBbIC
MEXaHU3Mbl, KOTOpPblE KOHTPOJMPYIOT CEKPETOPHYI0O GMYHKUMIO 3ai-
Hell JoM runodu3a, CToJIb XKe CJIOXHbBI, KaK U II0Ka3aHHbIE Ha pyc. 1.

Ilpw BBeAeHMH modhaMUHA, HOpaOpeHATNHA WIM CEPOTOHUHA BO3-
HUKAIOT U3SMEHEHUS CKOPOCTH CEKPEeLMH OTAEIBHBIX TOPMOHOB THNO-
¢u3a. OaUH U TOT X€& MOHOAMMH MOXET CTUMYJIHPOBATH CEKPELIMIO
IBYX ¥ 00J1e€ TOPMOHOB WM CTUMYJIMPOBATh CEKPELIMI0 OTHOIO U3 HUX
U NOJaBJIATh CEKPELUIO IPYToro.

IIpennonaraercs, yto cyMMapHBI 3ddeKT neiicTBUs peryisiTop-
HOIO NENTHAA OMpEAcsaeTCs CHNEeUU(PUIECKUM BIMSHUEM IaHHOTO
MEeNTHAA U €T0 CIIOCOOHOCTHIO MHIYLIMPOBATEH BBIXOX IPYTHX HENTUIOB
WIA pas3jJIMYHBIX 3HIOTEHHBIX PEryJIITOPOB, KOTOPHE, B CBOKI O4eE-
penb, GOpMUPYIOT BTOPOM KacKal BKIIIOYEHUS B PEaKIIUIO PETYISTOP-
HBIX (aKTOPOB. JTa rHMoTe3a 0GOCHOBKIBAET MOJIOXEHUE O KACKATHOM
NPUHLNNE NeHCTBUS KOPOTKOXHUBYILIMX NeNTUIOB. B Gosee miMpokoM
CMBICJIE, Ha Halll B3MJISLA, 3TOT MPHHLUMIT YHUBEPCAJIEH M XapaKTepeH
TS Bcel HEHPO3HAOKPUHHOM cHcTeMbl. OBHAKO B HAacTos1uee BpeMst
TaKasi CUCTEMAaTU3aLMs 3aTpydJHEHA B CHJTY HEAOCTATOYHOCTH aHAJIM-
TUYECKMX (DAKTOB COBOKYITHOCTHU KACKATHBIX 3P(PEKTOB pas3mTUIHbIX
HelponenTUuIos.
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Puc. 2. CxeMa peryIaTopHOro NenTHAHOIO KacKala Ha pUMepe TUPOJIMbepuHa
(1. 11. AumapuH ¢ coasT., 1989):
TPI' — tupoaubepun; IJ1 — nponaktun; TCIT — tuporponuu; BUIT — Basounre-

ctuHanbHbI entun; BI1 — Bazonpeccud; OT — okcurouuH; AKTI — anpenokopTH-
KOTDOTIHLI TOPMOH

Kackan

JloctaTrouHOo 060CHOBAaHHYI0 KOMOMHHUPOBaHHYIO KilacCUUKALUIO
HeHpOoIeNTUIOB, B KOTOPOH Cle/iaHa MOMbITKA YYECTb UX XUMUUYECKYIO
CTPYKTYpY, OYHKIIMK U MecTa oOpa3oBaHus, npemiaraet WU. I1. Aima-
puH (1989) Ha npumepe THpoanbepuHa (pHC. 2).

Bo3pacTHbie acmekTbl pPa3sBHTHSA

1. Ilepuod smbpuocenesa. Hupghepenyuposka noaa
6 ambpuozenese

Ilon 3apoapiiia MPUHUKUMTHATLHO OMNpEAEHsieTcsl MPU OIIONOTBO-
peHUU ARUEKNeTKU. SifliexieTka BCeraa couepXur X-XpoMocoMy, U
TI0J1 3apOJbIIIA 3aBUCHUT OT TOTO, KaKOH CIIepMaTO30UI €€ OILUIOAOTBO-
pUT — codepxaiuit X-xpoMocoMy (KEHCKMH BapHaHT) WIH Y-Xpo-
MoOcOMY (MYXCKOi BapHaHT). B xeHCKOM opraHusMe oxHa u3 X-xpo-
MOCOM [TOABEPTraeTCA CIMUPATU3ALMH, [MPUBOASILEN K 0Opa3oBaHUIO
KOMITAKTHOM TNBIOKM MOJIOBOTO XpOoMaTHHA. Hannuue TONIOBOro Xpo-
MaTHHa yIaeTcd YCTaHOBUTh Ha 12— 16-if IeHb pa3BUTHS 3apOMIBILIA,
€ClI1 KAPUOTHUIT COOTBETCTBYET XEHCKOMY. MIHTEpecHo, UTO criupantu-
3aluy noaBepraercs Jobasg u3 X-xpomocoM. [1omoBHHA KIETOK XEH-
CKOTO OpraHM3Ma UMEET OTLIOBCKYIO X-XpOMOCOMY, a ITIOJIOBUHA — Ma-
TEPUHCKYIO, TOTHAa KaK B MYXCKOM OpraHu3Me Bce X-XpOMOCOMBI
HMMEIOT TOJIbKO MaTepHHCKoe npoucxoxiaeHue. [Ipenronaraercs, 4to
WHAKTHUBaUUsi BTOpOH X-XpOMOCOMBI Y I€BOYEK MPOUCXOAUT HE MOo-
HOCTBIO M OCTaIOTCS JIOKYChI, OTBETCTBEHHEBIE 32 MOJIOBOE PA3BUTHE.
IMoxaraloT TakkKe, YTO OCHOBHasA (HeCNMpaIU3OBaHHas) X-XpOMOCO-
Ma OTBETCTBEHHA 32 COMATHYECKUE MPOLIECCHI U HE UTPAET CYLLIECTBEH-
HOM pOJiM B NMOJIOBOM IUMopdHU3ME.

Ha paHHHX cTanusiX pa3BUTHS HMEETCA IBE Maphbl KAHAIOB [UISl BhIBE-
IeHus rameT: BonbdoBbl OTOKM (IIPOM3BOIHBIE Me30HeMpoca) U Mio-
JIepOBBI KaHAJIBI (IPOU3BOAHBIE Mapame3oHedpoca). brnaronaps xnaccu-
yeckuM ombiTaM 2Kocrta (A.Jost, 1947, 1953) 6bUTO yCTaHOBJIEHO, 4YTO
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eCJIM rOHaa He pa3BuBaetcsi (WIM yaajieHa), To co BpeMeHeM Bosbgdo-
BBI MMPOTOKM IIONBEPraloTCs pe3opOliny, a MioUiepoBsl KaHAIBI TPO-
JIOJDKAIOT pa3BUBAThCH, NMPEBpPALLAsiCh BO BHYTPEHHHUE XEHCKUE IOJIO0-
BEIE OpraHbl (SIMIEBOALI U MaTKY). TO Xe camoe IMPOMCXOIUT B CIyvae
pPa3BUTHS FOHAIKI ITO XEHCKOMY TUITY. M TOJIBKO eCi MPOUCXOOUT pa3-
BUTHE CeMeHHMKa, BonbdOBB NMPOTOKM Pa3BUBAKOTCS B CEMSIBBIHOCS -
IIHE KaHAJIbLIB!, 2 MIOJUIEPOBBI KaHAJIbl ITOABEPTalOTCA aTpobum.

BriociencTBUM BBHISCHWIOCH, YTO Pa3BUTUE BHYTPEHHMX IMOJIOBBIX
OPraHoOB M0 MYXCKOMY THITy 06YCJIOBICHO SMOPUOHANBHOI CEKpPELU-
el CeMEHHHKA U OTCYTCTBME TAKOBOH 00s13aTeNbHO NMPUBOIUT K pa3-
BMTHIO XEHCKMX ITOJIOBBIX TIPU3HAKOB Y IUIOAA, UMEIOLIETO NaXe MyX-
CKOW HaGop MOJIOBBIX XPOMOCOM.

TakuM o6pa3oM, FeHUTATUU I depeHIUPYIOTCS HE3ABUCHMO OT
XpPOMOCOMHOTO Habopa KJIeToK. SIMUHUK 3aponbIlia HE SIBJISIETCS HUC-
TOYHMKOM rOPMOHAJILHOIO BO3IEMCTBUS HA pa3BUTUE ITOJIOBBIX Opra-
HOB (puc. 3).

Dopmuposarue 2unomaramo-2unopuU3apHol cucmemst peeyasuuu QyHK -
yuu nonoesix Hcenes. U3BeCTHO, YTO TOHAHOTPOITMHEI Y XEHIIUH BbIIE-
JISTIOTCST LIMKJTUYECKH M 3Ta LUKINYHOCTh CBSI3aHAa C OCOGCHHOCTSIMHU
TPYMIILI SAEP THIIOTa/IaMyca (IIPEUMYLLIECTBEHHO ITPEONTUYECKON 30HBI).
Y nu1L MyXKCKOTO TT0/1a Habn1o1aeTcsl TOHMYECKHUH THT BBLICJIEHUS TO-
HAIOTPOIIMHOB (MMPEUMYIIIECTBEHHO Mearoba3anbHasi 30Ha). YCTaHOB-
JIEHO, YTO runogu3 He 00nanaeT MOJOBBIMU pa3NUYUIMHU U, Oyoydyu
NepecaKeHHBIMM OT CaMlia K caMKe, HaYWHaeT GyHKIIMOHUPOBATh UMK~
JIMYECKH.

B 3M6puoreHese CylecTByeT KpUTHUdecKuit nepuor — 8§ — 12 He-
nenb (M. puc. 3), BO BpeMsi KOTOPOTO CeMEHHMK J0JDKEH «C(POPMUPO-
BaTb» THIIOTAJIAMYC IO MY>KCKOMY THITY C ITOMOILIIbIO aHAPOreHoB. Ilpu
HEJOCTATOYHOM BO3AECHCTBUM TECTOCTEPOHA HA THITOTAJIAMYC B yKa-
3aHHBIN CPOK 3MOPHOHAJIBHOTO PA3BUTHS COXpPAHSAETCS LIMKIUUESCKHMA
THUI CEKPELIMY TOHANOTPOITMHOB AaXe IIPH HATHYUU MYXCKOTO Habo-
pa nojoBbix xpoMocoM XY. Eciin GepeMeHHOM XEeHUIUHE B OTIPENeeH-
HbIM MepUoa BBOAUTH GOJIBIINE O3Bl MOJOBEIX CTEPOUIOB, TO 3apO-
IOBIL JaXe MPU HATWAYUM XEHCKOro KapHoTHIA M SUYHUKOB OyIeT
0671a1aThb MYy>XCKHUM THIIOM CEKDEIIMM TOHAZOTPOIIMHOB.

PasBuTHEe caMoif TOHaIbl MPOUCXOOUT B HanpaBJieHHN (GOpMUpOBa-
HUA CTPYKTYD, M3OJHUPYIOLIMX INOJIOBble KJIETKM OT COMAaTUYECKHMX, a
TaKke 00ecreYUBaIOIIMX MOMOBBIM KJIETKAM BO3MOXHOCTh BBIXOIA BO
BHELIHIOW cpeny. OCHOBHBIM pa3TUYMEM B 3TOM CMBICIE SIBJISIETCS ONHU-
HOYHbIA WIM IPYTIIIOBOM XapaKTep TAaKOi H30JSLMK TOHOLUTOB. [ep-
BBI MPUCYLI AMYHMKY (pa3BUTHE (POJLTHKYIOB B KOPKOBOM YacCTH ro-
HaJbl), BTOPOM — CEMEHHHKY (CeMEHHbIE KaHAJIBLIBI OOpa3yloTcsd U3
MeIyJUISIPHOM 3aKJIalKH). DT MPoLecChl e TEPMUHUPOBAHLI TeHETHYECKH
Y c1ab0 KOHTPOJIUPYIOTCS ITyTEM FOPMOHANIBHOTO BO3AEHCTBUS. OIHAKO
nocsne MophoIormieckKoro oopmiIeHUsI TOHAbI IPUOOPETAIOT YyBCTBU -
TEJABHOCTh K CTUMYJISIUMUA TOHAAOTPOMMHAMM, XOTSI U HE UCKIIOYEHO
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BJIMSTHUE MOCEIHUX Ha YUCJIO MOJIOBBIX KJIETOK, MPOLISIIINX EPBUY-
HYIO CTaIMIO CBOETO pa3BUTHUA (10 Meilo3a). CTpoManbHBIE KIIETKMU IO-
HaJ OY€Hb YYBCTBHUTENbHBI K CTUMY/ISILIMH CO CTOPOHHBI runogu3a. Tak,
MaJILYMKM POXIAKIOTCHA ¢ XOPOILO Pa3BUTBIMU [JIAHIYIOLUMTAMM (KIIET-
kaMmu Jleiioura), KoTophle, OnHaKO, HaYuMHast ¢ 7—14-ro AHA mocne
pOXIeHUsT TIpeTepIeBaloT o0paTHoe pa3BuTHe. B nepuon 1mosaosoro co-
3peBAHMS TJIAHAYJIOLIMTH BHOBb HAYUHAIOT pa3BUBAThCH.

TpebyioT BHUMaHHsA CEAYIOLIME MPUHLMITHATBHEIE MOMEHTBI BHYT-
pyyTpoOHON auddepeHIMPoBKH nona (pyc. 4). AKTUBHOCTD IOJIOBBIX
XPOMOCOM TIPOSIB/ISIETCS Ha OYCHb KOPOTKOM OTPE3KE OHTOTCHE3a — B
nepuon augepeHLIMPOBaHHS 10Ja TOHAAbl, MpUYEM HX OeHCTBHE
HanpapJeHO JIMLIb Ha TKaHb 1ocjiegHeit. Bce octanbHbIE OpraHbl Mpo-
XOISIT CTAJAUIO Pa3BUTUSL HE3aBUCHMO OT TIOJIOBBIX XpOMOCOM. Pa3Bu-
THE TUIIOTAJIAMO-TUIIOPU3APHBIX CTPYKTYP, a TaKXe BHYTPCHHHUX M
HApYXHBIX TIOJOBBIX OPraHOB FeHEeTH4YeCKU AuddEepeHUMPOBAHO II0
XEHCKOMY THUITY, U JIU1LbL 3MOpHOHAIbHAS. HHKPEUUA CEMEHHUKA CITO-
coOHa U3MEHHUTDH MX pa3sBUTHE HA PA3BUTHE MO MYXCKOMY THITY.

QOYHKLMOHAIBHAS aKTUBHOCTD XeJie3 BHyTPEHHEN CEKpelluy B paH-
HUH MEepUOI BHYTPHYTPOOHOIO pa3BHTHA OOYCIOB/IEHA ICHETUYECKH,
XapaKTEPM3YeTCs aBTOHOMHOCTBIO 110 OTHOILEHUIO K LIEHTPAILHOM pery-
JSIUMM M OTBETCTBEHHA 3a €€ pa3BUTHE. JIMTepaTypHBle CBEACHUS U
JaHHbIE HALIMX UCCIIeAOBaHMH, TpoBeaeHHbIX coBMecTHO ¢ C. E. JleBu-
HOW, CBMAETEIBCTBYIOT O MOSBRJICHUM B KPOBHM 3apoIbIllia YENOBEKa
TOPMOHOB LIMTOBHMAHON XeJje3bl, HAAMOYEYHUKOB U ITOJIOBBIX XeJie3
yxe K 12-i Heflesie aHTeHAaTAJIbHOTO pa3BUTHUs. B mociaeayoiem nes-
TEJLHOCTh SHAOKPHMHHBIX Xejie3 NOAYMHEHA KOHTPOIIO CO CTOPOHBI
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Puc. 4. [IpyHuMnuanbHas cxema AuddepeHIMPOBKY f1oMa:
I — nesouku; [I — Manbyuku
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HepBHOI1 cucTeMbl. TakuM o6pa3oM, (popMHUpYETCsT eINHAasA HeHporop-
MOHAaNbHAaA peryasuus GyHKINA, KOTOpast K OCYLEeCTBISCT IEHTPab-
HBIiI KOHTpOJIb, KOOPOIWHALIMIO U MHTErpauuio GOpMUPOBAHUS BCETO
MHOroo0pasus KJIEeTOK, TKaHell ¥ OpraHos.

CucTeMBl 3HIOKPHHHOM PETyJsilIMd B OCHOBHOM YCTPOEHBI B BUIE
3aMKHYTBIX [I€Te)Tb, TAK Ha3bIBaeMoii 00paTHOM cBsi3u. [ToHsITHE «BHEIII-
HSSI» WIM «IUTMHHOTIET/IEBasi oOpaTtHas CBg3b» BO3HMKIIO B 50-¢ IT. XX B.,
MOCJIe TOTO KaK ObUIO MOKa3aHo, YTO TOPMOHBL Xejle3-MHUIIeHel oka-
3bIBAIOT BIIMSTHUE Ha aKTUBHOCTh CTPYKTYP aeHOTUIIOdH3a WiK oIpe-
IENEHHBIX HEHTPOB ranoTaiamMyca. B 60-¢€ rr. GbUI0 OTKPHITO CYLIECTBO-
BaHHe 0CO00M CeTH KPOBEHOCHBIX COCYNOB, 00ecIieYUBalOUIEeH TOCTYTI
TOPMOHOB aJ€HOTUIIO(PH3a K HEHPOLIMUTAM TUIIOTAIaMyca U, CJIedoBa-
TEIHLHO, BO3MOXHOCTD RITMSHUS Ha YPOBEHb CBOEH Xe cekpelnu. Takast
cUCTEMA OOpATHOM CBS3M IOJYyYHIa Ha3BaHHUE «BHYTPCHHSISA» WIH «KO-
poTkornetiiepasi». B 80-¢ rT. 6buIM NpeACTaBIeHE MTEPBhIe JOKA3aTEIb-
CTBa CYIIECTBOBAHHUSA «YJIbTPAaKOPOTKOM OGPaTHOM CBSI3W», T.€. MOKa-
3aHO, YTO PWIH3HHT-TOPMOHBI MOTYT PEryJIHPOBAaTh CBOM COOCTBEH-
HBI CHHTE3 M OCBOOOXIEHHE M, KaK CJeACTBHE, OCBOOOXKIEHUE CO-
OTBETCTBYIOLLIETO TOpMOHA runogusa. B 3pesroM opraHu3Me MexXaHU3M
KOPOTKOH OOpaTHOH CBS3M OCYIIECTBJIAECTCS CACOYIOLUIMM 0OOpa3oM:
FOPMOHBI, NTPOHHMKAs IO CHUCTEME BHYTPUMO3TOBON LMPKYISIIMU K
TUMOTATAMUYECKHM SIApaM, KOHTPOJIMPYIOLIMM CEKPELUIO THIIOPH3a,
TONABJISIOT UX AKTUBHOCTb U TEM CaMbIM CHIKAIOT aKTHBHOCTD CEKpe-
uuu runodusa. O6paTtHasi CBSI3b B peryasiium cekpeunu JII' 3aMbIkaeT-
CA HE Ha CTPYKTypax CpPeAMHHOrO BO3BbILIEHHWS, 2 HA YPOBHE KOPOT-
Kkux nodaMUHEPruuyeCKUX HeVPOHOB apKyaTHOTO sifpa, BbIpabaThiBa-
JOLIUX TOHAOOTPOIIMH — OCBODOXTAIOMHIH (aKTop.

H3yyeHre TOpPMOHOB B YEPEITHO-MO3TOBOM XHUIKOCTH TUIOMOB pa3-
HOTO BO3pacTa 110Ka3ajio, YTo Yy IUTOAOB MYXCKOTO MMoJia HET KOppensi-
UM MEXAY YPOBHEM 3CTPAIMO0JIa B KPOBHU U CHHHHOMO3TOBOMH XHAKO-
CTH, TOTZIA KaK Yy IUIONOB XXEHCKOTO T0JIa OHA JTOCTOBEPHA. TOJNBKO y
MOCTEIHUX UMEETCS IOJIOXUTEILHAA KOPPEISLIUA MEXITY KOHLIEHTpa-
HMei 3CTPaanosa B YyeperHO-MO3TOBOM XHUAKOCTH U ypoBHeM JIT  [Ins
domurponuHa (PCI) Takoil 3aBUCUMOCTH He 00HAPYyXeHO. Y 3apo-
OBIUEH MYXCKOTO T10J1a OHa OTCYTCTBYET U1 O60UX TOHAAOTPOITMHOB.

KosunyecTBO ropMOHOB B YEPEMHO-MO3TOBOM XUAKOCTH HE SIBIISI-
€TCA TIPOCTBIM OTPAXEHUEM UX YPOBHS B KPOBH, CKOpee, OHO OTpaxa-
€T pa3BUTHE CBSI3U MEXIY TMITOPHU30OM U TMIOTATIAMYCOM.

C yBesmueHHeM BO3pacTa IUIOAOB CIIOHTaHHasi TOHANOTPOITHAA aK-
THUBHOCTBb UX FMIIOHU30B CHHXANACh, 3a uckiitoueHueM OCI y ruionos
MYXCKOTO IToJ1a. BEIAIBNEHBI YETKHE MTOJOBBIE PA3TIMYHUS B CTOHTAHHOM
CEKPeLIVH; BhIACICHUE B UHKYOAaIMOHHYIO cpely 000MX rOHaIOTpONY-
HOB Y IUTOIOB XEHCKOTI0O 110J1a ObIJI0 JOCTOBEPHO BBIIE, YEM Y ILTOAOB
MY3KCKOTO I10JIa BO BCEX CPOKaX.

T'unoTtanaMuyeckas TKaHb TOCTOBEPHO CTUMYIHPOBAJa BLLIESACHUE
JIT xnetkaMu runogu3sa IwioaoB MyXCKoro roja B nepuon ot 20 no 27
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HeneNb pa3BuTHs. He o6HapyXeHO JOCTOBEPHOTO BIMSHHUSA THIIOTaIa-
myca Ha cexkpeunio OCT, a Taxxe BIMSIHHMA ero Ha cekpeumio JII' y
ILJIOOB XEeHCKOTOo 1noJa.

TakuM o6pa3oM, aKTUBHOCTh rHNo¢H3a B aHTCHATAJILHOM IEPUO-
Jie pa3BUTHA YeJIOBEKa BHICOKA, MAaKCUMalibHa — B CE€peluHe nepruona
U CHIDKAETCA K KOHLYY. AHTEHATAILHO MIET aKTUBHBIN Mpouecce nojo-
BOi au(pepeHUNPOBKH.

BaxHBIM sIBNIsSIETCS TOT AKT, YTO TOBBILLIEHHE KOHHEHTPAaUUH To-
HanoTtpornuHoB (ocoberHo JIT) B runoduse 1o BpeMeHH! NpeatiecTByeT
YBEJIMYEHHIO UX YPOBHA B KpoBH. [1o-BUIMMOMY, CHavana MpoOUCXO-
IUT UHTEHCHGWKALIMS CHHTe3a W JIKIIb 3aT€M BBICBOOOXIEHHME rop-
MOHOB. DTO NOATBEPXAAETCSH TEM, YTO BBISIBJIEHUE JIMOEpUHOBON aK-
TUBHOCTH B TUIIOTAJIaMYyCE COBITafaeT 10 BpEMEHH C MUHUMYMOM KOH-
ueHtpauuu JII B runopuse 1 MaKCUMyMOM — B TUTa3Me€ KPOBH.

CrnenoBaTelIbHO, YCTAHOBJIEH ()aKT CTUMYJSIIMM THIIOTANaMyCOM
cekpeuuu JIT' y MaIBYHKOB B cepedUHe aHTEeHATAILHOTO neprona. CBsi3b
3TOM aKTHBHOCTH TMNOTAIaMO-THUITO(QU3apHOI CHCTEMBI ¢ 3MOpHO-
HaILHOU aHAporeHu3anueil HecoMHenHa. Hanuuune nmomoXxureabHOH
KOPpEJISIUHU MeXNYy YPOBHEM TOHAIOTPONMHOB B KPOBH M UEPEITHO-
MO3TOBOM XWIKOCTH MOXET CBUAETEIbCTBOBATH O BO3HUKHOBEHHMHU
KOPOTKOM TNMEeTAW O0paTHOM CBSI3M MeXIy MNOo(HU30M U THIOTATaMY-
coM. Y IUT0A0B XEHCKOTO N0Jj1a CTUMYJISLIMS TMIIOTAIaMyCoOM Bbibpoca
JIT" He Habmonaercs.

ITonyueHHbIe pe3yNbTaThl UMEIOT OONbLIOE 3HAYEHUE IJIsT IOHUMa-
HUSA 3aKOHOMEPHOCTEI MOCTHATANBLHOTO Pa3BUTHUS PETIPOXYKTUBHOI
cucteMbl. OHM OMPOBEPraloT PacCIPOCTPAHEHHYIO TEOPHIO O TTOCTEMEH-
HOM CHWXXEHMH YYBCTBUTEJILHOCTH T'MIIOTAIAMHUYECKHUX CTPYKTYP K ITO-
JIOBBIM TOPMOHAM KaK OCHOBHOM NMpHYMHE Hayasa IMOJIOBOrO CO3peBa-
HMS, TaK Kax IocjelIHee MOJTHOCThIO UCKITIOUaeT BO3MOXHOCTD (pusro-
JIOTHYECKOTO B3AMMOREHCTBUST MEXITY TMITOTANIAMYCOM U TMIIOGU30M 110
HaCTyIUIeHUs mybepTaTta. bojiee BEpOSITHOM NpeacTaBIsieTcs: KOHLICTTITUS
O MOTEHIIMAILHOM TOTOBHOCTH PENPOIYKTUBHON CUCTEMBI K (DYHKLIMO-
HUPOBAHMIO €llle B aHTEHATAJILHOM TepUoie U BpEMEHHOM (10 Hayana
TIOJIOBOTO CO3PEBAHMS) €€ UHTHOMPOBaHUU. <...>

2. Ilpoxoxcdenue uepe3z podoevie nymu

Tlepuon poxneHus sBaseTcs TeM adGepeHTHRIM UMITYILCOM, KO-
TOPBII BBI3BIBAET PONOBOM CTPECC TIPEXIe BCEro U3-3a pPa3HbIX U3Me-
HEHU# roMeocTasa, reMOAUHAMUKM, (GYHKUMM BHELUHETO ABbIXaHUA.
TIpoucxoaut nocnenoparejabHad cMeHa ¢a3: paHHEN ajanTallUi WU
CJIeZIOBOTO BIMSIHUSI MaTEPUHCKOTO OPraHU3Ma, HalpsiKeHUs afanTa-
1IMH (pa36araHCUPOBAHHOCTH PETYNSTOPHBIX CUCTEM), OTHOCHUTEIBHOM
CTabWIbHOCTH PYHKUMI yCTOMUMBON adanTauuH.

YYuTBIBasi yHUBEPCANBHYIO PETYIUPYIOILYIO POJib HEPOIHIOKPUH-
HOW CHCTeMBI, NePUOIN3ailus NOCTHATANBHON amanraluu Haubonee
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BaXKHa U1 IOHMMAHUSI CTAHOBJIEHUST QUIHOIOTUYECKUX (PYHKIIMN U
MeTaboJIMYeCKIX IapaMeTpoB opraHu3Ma. ITporcxonut mocieaoBaTeIb-
HOe HanpskKeHue PyHKINOHATBHOM aKTMBHOCTH CJIEAYIOHUIMX TOPMO-
HaJIBHBIX CUCTEM MOCJIE POXICHHUS: MOBBILIEHHBIN BLIOPOC KaTexona-
MMWHOB, TTIOKOKOPTUKOUIOB — 3KCTPEHHBIE HEPOSHIOKPHHHBIE MEDBI
3alUNTBI B YCJIOBUSX POIOBOIO CTpecca, KOTOphble OBICTPO MEPeKIInYa-
IOTCS1 Ha AOJITOCPOYHBble, — NOBBILLIEHHAs CEKpelUuss TUPOTPOIIMHA,
KOPTHKOTPOIIMHA, TUPOKCHHA.

Bricokue KOHILIEHTpallMK KaTeX0JIaMUHOB B ITYIIOBUHHOM KPOBH IIPU
POXIECHHUM BaXHBl B MHULIMALMUM AbIXaHUS, CTAHOBJICHUU JIETOYHOM
(GYHKUMH, IIpeKpallieHMH CEKPeUMM XUIKOCTH JIETKHMMHM, 4 TaKKE B
MPOXOXIEHUM METabOUYECKON afanTallMi HOBOPOXACHHBIX, B 4aCT-
HOCTH aKTHBaLV¥ TJIIOKOHEOTEHEe3a, [JIMKOIeHOMN3a U JIMIONIN3a.

¥xe B iepBble 12 4 XM3HU KOHLIEHTPALUs KATEX0JIaMHHOB B KPOBH
CHMDKaeTcsl 0 YPOBHS B3POC/BIX C MMpeodiafaHUeM MPOIYKIIMM HOP-
agpeHAIMHA, IJIABHBIM 00pa3oM 3KCTPaMOOYJISIDHOH XpOMO(]HUHHOMN
TKaHbIO, TaK KaK He3peJiblil MO3roBOi CiTOl HaAIOYeYHUKOB CEKPETU-
pYyeT OrpadWyYCHHBIE KOJXYECTBA afpeHauHa.

bonee HU3KUI YPOBEHDb KATEXOJAMHHOB B ITYMIOBUHHON KPOBH I€-
Teil, pOAMBIIMXCS MyTEM KecapeBa CeYeHMUsl, SIBJIAETCS ONHMM H3 Ia-
TOGU3NONOTHYECKHX (DAKTOPOB rUIlepruapaTallii JIETKHX, YTO yXYI-
LIaeT BO3MOXHOCTH JIETOYHOT'O ra3oobMeHa M HEOHATaJIbHOM pecliu-
PaTOPHOM ajanTauKMM; B YACTHOCTH, CHICKAET TOKa3aTeNud BHYTDH-
rpyaHoro obMeHa Bo3ayxa B Bo3pacTte 24 .

BricokHil ypoBEHB CONEPXaHUS «TPOMHBIX» TOPMOHOB rurodu3sa B
TUTa3Me KpPOBM B IIEPBRIE YAaChl XM3HU OTPAXAET KOHTPONUpPYIOLIEe
IecTBYE BO30YXIEHHOTO rHNOTajiaMyca, ero THpoJaubdepruHa, KOpTH-
KOMUOepUHa ¥ COMATOTPONIMH-PWIU3UHT (PaKTOopa.

IIpoliecc poXIEeHHUsI COMMPOBOXIAETCS BHICOKOM KOHIIEHTpaLUEN B
KPOBH KOPTHMKOTPOIIMHA B TeYeHHUE MepBOi Hemeau, KOpTU30ja —
nepBble 3 4 XU3HU. TakuM 006pa3oM, pociexupaeTcss QyHKIIMOHUPO-
BaHHE TMITO(PU3aPHO-HAATIOYEYHHKOBOM CHCTEMBI. BEICTpOE CHIDKeHHE
YPOBHS 3THIX TOPMOHOB B NIEPBbI€ JTHU XN3HHU 00YCNOBEHO yracaHHWEM
CTPECCOPHON peakIM¥ HOBOPOXIEHHOTO, BHIBEIEHHMEM KOPTHU30Ja
MAaTEpPUHCKOIO NMPOUCXOXIECHHUS, SKCKpelueit cCBOOOAHBIX (POpM KOD-
THUKOCTEPOUAOB.

JuHaM1Ka THPOTPOIIMHA B KPOBH Y HOBOPOXIEHHOTO XapaKTepH-
3yeTcst OBICTPHIM HapacTanueM B Bo3pacTe 30 MUH — 2 Y4 C TIOCenyIo-
UMM CHUXEHHUEM JO CaMOTO HM3KOTrO YPOBHS rpeneia HOpMajbHOro
KonebaHug — Mexay 1-it u 2-ff Hemenei XW3HHM U IMOCTENECHHBIM
YBEJIUYCHUEM Ha 2-M Mecsilie XU3HU. [ToBTOpHOE MOBHIILIEHHE YPOBHS
TUPOTPOINHHA PacLICHUBAETCH KaK cO3peBaHUE PYHKIIMOHANIBHOMN CBSI-
34 B CHCTEME TUNO(U3 — HINTOBUIHAS XeJie3a M COMPOBOXIAETCS Ha-
pacTaHUEM YPOBHSI TUPOKCHHA B KPOBH.

MHorme McciIeIoBaTe I COOOINAIT O CHUXEHHN (QYHKIIHMOHATL-
HOM aKTUBHOCTH BCEX 3BEHbEB TMNMOPHU3APHO-TUPEOUIHON CUCTEMBI Y
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HOBOPOXIIEHHBIX, U3BJIEYEHHBIX TPAHCA0IOMUHANBHO, OCOGEHHO ITOCIe
SHIOTPaxeaTbHOTO HAABOOHOTO 00ecreyeHUs oneparmu. «IlocneacTeue»
aHACTETUKOB ITPOCJIEXHUBAETCs GoJtee 6 CYT B BUIIE HeCTAGIBHOTO YPOB-
HSI THPOKCHHA, TPUMOATHPOHNHA M PE3KOTO ITOBBIIICHHUS YPOBHS TH-
pPOTPOMUHA B KPOBM.

KoHuenrtpauus tupoxcuna (T4) u tpuitontupoHuHa (T3) B Kpo-
BH OBICTPO YBEJIMYMBAETCS U OCTAETCS Y HOBOPOXIEHHBIX IMOBBIILIEH-
HOW B TeyeHHUE 48 4 XU3HM C MOCHEAYIOUIUM CHUKEHHUEM.

Bricokoe comepxaHue comatorporuHa (CTI') cHuxaeTcs B nep-
Bbl¢ Yachl ITOCTHATAJILHON XU3HU. PeakLusi cCOMaTOTPONHON HyHK-
MU TUmo¢U3a HOBOPOXIEHHEIX Ha (HUIUONIOTHYECKHUE pa3ApaXKUTe-
JIU HeaJeKBaTHa: OTCYTCTBYIOT TopMo3Hble BiMsiuusa IHHC u ueHt-
pajIbHbIE MEXaHMU3MBbl PETYJISILIMMA CEKPELIMM COMATOTPONMHA, a BBE-
JEHUE DIIOKO3bl, TJIIOKOT€HA BBI3BIBACT TMOBBLILIEHHE YPOBHSI cOMa-
TOTpONKHA B KpoBU. B 7— 30-1HeBHOM BO3pacTe BIIEPBBIE IIPOCIEXKHU-
BaeTCs YTHETEHHUE CEKPEKUMH COMATOTPONMHA INpU BBEAEHUHU IJIIO-
KO3bl: JO 3 MeC OTCYTCTBYET MHIYLUHUDOBaHHBIK CHOM BHIOPOC
COMaTOTPOIMHA, HO PAHO PEAJIU3YETCS 3PENIblii OTBET C MOBBIUICHU-
€M TNPOJYKIIMM COMAaTOTPONMHA Ha BHI3BAHHYIO MHCYJIMHOM THMIIO-
DJIMKEMHIO.

IloBbILLIEHHOE COIEPXXaHUE COMATOTPOIIMHA B IEPBLIE Yachl XXU3HU
PACLIEHMBAETCST KaK TPUCIOCOOUTENbHBIN MPOLIECC, YYaCTBYIOIUMUA B
HnepeMoIeTNPOBAaHHH SHEPTETHYECKOro obecrieyeHHsT OpraHu3Ma osa-
rofiapsi agUIMoOKMHETHYECKOMY U aHabonudecKoMy 2ddekram.

CTaHOBJIEHUE POCTOBBIX 3((HEKTOB COMATOTPONMHA 3aBUCUT M OT
TUPEOMIHOrO (POHA OpraHU3Ma: HU3Kast KOHLIEHTPALUsT COMAaTOMETH -
Ha «C» B KPOBH YCTAaHORJIEHA Y JeTell CO CHIDKEHHON QyHKLUMER HIU-
TOBUAHOM XeENe3bl.

KinuHuueckass CMMIITOMaTHKA TMITEPTEH3MOHHOTO CHHIPOMA Y 1e-
TEH, POXIEHHBIX C TIOMOUIBIO KecapeBa CeYeHUsI, BOBMOXHO CBsI3aHa
C HEIOCTATOYHBIM BHIODOCOM B KPOBb KaTeXONAMMHOB H3-3a OTCYT-
CTBMSI POOOBOTO CTpecca, TaK KaK UMEHHO KaTeXOJIaMUHH UHULIMUDY-
10T AbIXaHUe, TIPEKPALIAIOT CEKPELIHIO XUIKOCTH JIErOYHOM TKaHbIO U
crnocoOCcTBYIOT CTAHOBJIEHUIO ra3000MeHHOM (PYHKIIMU Jerkux. Bepo-
SITHO, IUTMUTENbHAs KMCJIOPOAHAsi HeNOCTaTOYHOCTh, K KOTOPOM Tak
yyBcTBUTeNbHa LITHC, spisieTcsa maroreHeTMYECKUM 3BEHOM B IOSIB-
JIEHUH TMIepTeH3UOHHOTO CUMHAPOMA B rocienyomieM. IIpu 3ToM on-
pelCNeHHBI BKJIAN BHOCUT OTCYTCTBHME TOATOTOBUTENIBHOIO 3Tara K
BJIVSIHUIO aTMOC(EPHOTO JaBJEHUST HA YEperl HOBOPOXIEHHOIO, KO-
TOPBIH NTpH (GU3UONOTHYECKHX POAax MNPOUCXOOUT BO BpeMs IIPOXOX-
JEeHUs Yyepe3 pONOBbLIE ITYTH MaTepH.

3. Ilepawiii 200 xHcusnu

B nmepuon nercTBa 3CTpOreHB! CEKPETHPYIOTCS B HACTOJIBKO MaJioM
KOJIMYECTBE, YTO HE HHAYLUHUPYIOT PA3BUTHSL PENPOXYKTUBHBIX OPraHOB.
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AKTHBHOCTb HE3DEJIbIX CEMEHHMKOB M SIMYHHUKOB MOXHO CTUMYJIMPO-
BaThb 9K30Te€HHBIMH FOHAOOTPONMHAMH. [103TOMY COXpaHEHHE Tpery-
OepTaTHOrO COCTOSTHHMSI BOBCE HE O3HAYaeT HEeCIOCOOHOCTb SIMYHMKOB
pearupoBaTh Ha rOHaIOTPOIHYIO CTUMYJIILIHIO. CKOopee IesI0 3aKIoYa-
€TCsI B OTCYTCTBUHU 3TOH CTUMYJIIIIMU. B sKcriepuMeHTe runo¢pus Hero-
JIOBO3DEJIOTO XXMBOTHOI'O — CaMlia WX CAMKH OyIydM TPAaHCIUIAHTUPO-
BaH B TYPEULKOE CEIO B3POCJIOro T'MIOGU3IKTOMHUPOBAHHOIO XHUBOT-
HOTO0, OBICTPO PUOOPETAET XapPAKTEPHYIO IS B3POCIIbIX PEAKTUBHOCTD.
OTO CBUOETENBCTBYET O TOM, UTO OTCYTCTBUE WJIM HAIMYHE IOJIOBO3pE-
JIOCTH OTIPEHENSACTCA HE ASMYHMKAMU M HE THITODU30M, a COCTOSHUEM
CyTIparuno¢U3apHBIX TKAHEH, T. €. MO3TOM.

KoHILIeHTpalust TECTOCTEPOHA B IEPHUPEPHUIECKOI KPOBH HOBOPOX-
IEHHBIX MaJIbYUKOB BHIlLIE, YeM Y neBoueK. OnHAKO B KOHLE IIEpBOii
Hele U XU3HU 3TOT FTOPMOH TIPaKTUIECKU He OOHAPYKUBAETCSA B KPO-
BU geteit o6oero nona. C 1 1o 4 — 7 Mec Y 310pOBBIX MATTBYUKOB Ha-
OnogaeTcsl CYLUIECTBEHHOE IOBBILIEHUE COOEpXAHHUSI TECTOCTEPOHA,
JOCTUTAIONIETO TPUMEPHO TIONIOBMHBI €T0 YPOBHS Y B3IPOCIBIX MyXYHH.
B 3710 Bpems BbicoK U ypoBeHb JII B Bo3pacTe 6 — 7 Mec KOHLIEHTpa-
uuu JII' ¥ TecTocTepOHA BHOBH HE3HAYHUTENBHO MANAlOT M HE BO3pac-
TaloOT YK€ BIUIOTH JI0 ITyOepTaTHOro nepuona. I1oBbIIeHUE YPOBHS TOp-
MOHOB B IT€EpBO€ IMOJIYTOAHE XU3HU U3BECTHO ITOJ Ha3BaHUEM UH(paH-
THIBHOIO BBIGpPOCA TECTOCTEPOHA; €ro GMOJIOrHYeCcKoe 3HAaYeHHUE He-
sicHO. He ucKiIro4eHo, YTo B 3TOT NIEPUO ITPOUCXOIUT HEKUIM BaXXHBIN
UMITIPUHTHHT.

Jo HacTyTuleHHUS ITyOepTaTHOIO MepHoAa YPOBeHb FOHAZOTPOIIM-
HOB B KPOBH Yy I€BOYEK M MAJBYMKOB HHU30K. MccnenoBaHue pe3eppa
TOHAOTPOTIMHOB ITYyTEM OIpelieIeHUsI UX MPUPOCTA MOoce BBEIECHUSA
I'uPI’ nokasnIBaeT, YTO y MAJIIBYUKOB THITOMU3 conepxuT Gonslue JIT,
ay nesouek — OCI

OCT urpaer CyllleCTBEHHYIO POJib B (PU3MOJIOTHH OOOHMX IIOJNIOB,
NOCKONBKY ACUCTBYET HAa COMATHUECKUE KIETKM (KIIETKU FPaHyNEe3bl,
KieTkn CepToin), KOHTPOIHUPYIOIHEe MUKpOCpedy, B KOTOpPOM pa3-
BUBAIOTCS] M CO3PEBAIOT COOTBETCTBYIOLHME 3apOABbILLIEBbIE KIETKU. JC-
TPOTEHBI CTUMYJIMPYIOT JejieHMe KIETOK IpaHyse3bl, MPeABaApUTEIbHO
ucnbiTaBluux BosneicrBue OCT, U coBMecTHO ¢ PCI” MHAYLHUPYIOT B
3TUX KJIETKax apoMaTa3dy, KoTopas NpeBpalyaeT TeECTOCTEPOH B 3CTpa-
ouoji. KpoMe toro, actporeHst cOBMeCTHO ¢ DCI yyacTBYIOT B MHIYK-
uu peuentopos Kak JII', Tak u @CI' Peuentopbl @CI xapakTepHb
TOJILKO IUISI KJIETOK IpaHyne3bl, HO penentopsl JII obHapyxuBaoTcs
Ha KJIETKax TOKM, HHTEPCTALIMATIBHBIX KJIeTKaxX, KJIETKaX XeATOro Tena,
a Takxe (MHOTIAa) Ha KJIETKax rpaHynesbl. [1o Mepe NmpHOOGpETCHUSA
nocjaeAHUMH pelenTopoB JII' OHH TepAIOT KaKylO-TO 4acTh PELIENTO-
poB ®CI 1 coOTBETCTBEHHO CIIOCOOHOCTh pearupoBaTh Ha Hero. Bro-
pas BaxHetas gpyukuus JII' cBsg3aHa ¢ oynssuneir. OH CTUMYAUpPYET
CHHTE3 MPOrecTepoHa M NMPOCTAIAHAUHOB, IPUHHUMAIOLIUX Y4acTHUE B
3TOM IIpoliecce.

232



4. Om ] eoda 0o & aem

Xopollo U3BECTHO, YTO AETH HaNbOJIee UHTEHCHBHO PACTYT B MEp-
Bbl€ TOABl XM3HM, OOJHAKO PeAKO YYUTBIBAETCA TOT (hbakT, YTO CKO-
POCTh pOCTa NMagaeT HauMHasi CO BTOPOit [MOJIOBUHBI BHYTPUYTPOOHOTO
nepuona (puc. 5, b). 3ta 3aKOHOMEPHOCTD B OOIIMX YEpTaX COXpAHSIET-
¢Sl Ha NpOTSXKEHUH BCEro AETCTBa, BIVIOTh IO Hayala nybeprara.
TakuM obpa3oM, npenydGepTaTHBIH POCT MOXHO OTHECTH K pa3psioy
3KCMOHEHUUANBHBIX MPOLECCOB (pUC. 5, A).

Bruiots o Havasia rmy6GepTaTa pa3inyusi B CKOPOCTH pOCTa MaJIbuH -
KOB U [I€BOYEK HECYLIECTBEHHBI. CTaTUCTUYECKM POCT MAJIBYMKOB IIPU
poxXaeHuM Oojibliie, YeM JE€BOYEK, OMHAKO 3TO MpeobiagaHUe HE CO-
XpaHseTcs MOCTOSTHHO. bojiee Toro, HaGnonaeTcs TEeHAEHLMS K BbI-
PaBHMBAHUIO POCTA, TaK KaK yleJIbHAas CKOPOCTb POCTa JOBOJLHO XECT-
KO CBfI3aHa C BECOM HOBOPOXIEHHOTO.

[Mepuox ot 1 roma MO TOSBIEHWA MEPBHIX MPH3HAKOB IMpolecca
MOJIOBOTO CO3pPEBAHUS PacLIECHMBAETCH KaK 3Tall MOJOBOro MHQPaHTHU-
Jin3ma, T.e. TIoApa3syMeBaeTCsi, YTO B 3TO BpeMs HHYETO HE MPOUCXO-
IuT. OIHAKO HE3HAYUTENbHOE U TTOCTENEHHOE YBEIUYEHHE CEKPELIMU
FOPMOHOB runogu3a U roHaZl — KOCBEHHOE CBHAETEJILCTBO CO3pEBa-~
HUS IU3HLEDANBHBIX CTPYKTYP.

3aKOHOMEPHOCTH POCTa U COMATHMYECKOro pa3BUTHS NETEPMUHM-
pOBaHbI reHeTH4YeCcKHU. COIJIaCHO COBPEMEHHBIM BO33PEHMSIM OCHOB-
HYIO pOJib B peaJIM3allMM 3TOH reHeTHU4eCKOW MHPOpMaUMM HIpaioT
TOpMOHH. OHM SBIAIOTCA Kak Obl MOCpeTHUKAMH MEXIY BHEIHEH U
BHYTpEHHEN cpeloil opraHuama, ¢ OJHOM CTOPOHBI, U TeHAMH — C
npyroii. Tak, OMUH 4 TOT Xe TOPMOH CTUMYJIUpYET CUHTEe3 PEpMEHTOB

A b

cM KT
100 1
801 87
60 /_ 61
40 t 4
20 t 21 N

0 o ———t——t—— 0 T+

2 6 10 12 16 20 2 6 10 14 18 22 26
Boapact, Mec Boapact, Mec

Puc. 5. PasMepsl Tena (A) ¥ exeMecayHaa npubaska pocta (b5) y nereit B Te-
YeHUe MepBhIX JIET XXU3HM, BKJIIOYAs BHYTPHYTPOOHOE pa3BuTHE (B aKyllep-
ckux Mecsuax) (Ix. TanHep, 1968)
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B pa3HBIX OpraHax; Clie{U(pUIHOCTb 00pa3yIoLIMXCs PepPMEHTOB CO3-
JaeT BTOPUYHOE MHOrootpasue 3¢¢eKToB ropMoHoB. B cBolo oue-
pelb, TOPMOHBI CITOCOGHB M3MEHSTh IeHEeTHYECKYI0 MHGOpMaLHIO,
BOCTIpOM3BOAMMYIO Ha MaTpuuHoi PHK. TakuM o6pa3om, cioco6HOCTh
CHCTEM OPraHU3Ma NOCTUTaThb CBOETO KOHEYHOIO YpOBHSI pasBUTHUSA,
HECMOTPA Ha pa3InyMe BHEIIHUX (PaKTOPOB, MOXET OBITH OOBSICHEHA
TeM, YTO B PasHBIX CUTYallMsIX B OpraHUu3Me CKJIaJbIBaeTCs CBOeoOpa3-
HO€ COOTHOLUEHUE TOPMOHOB, ONTUMANBHOE IS peaNu3aluy IeHe-
TYECKO MHPOpMAUMH.

B Havasie XX CTOJIETHS IJIaBEHCTBYIOLLYIO POJIb B PETYIISIIIH POCTA
M COMaTUYECKOI'O Pa3BHUTHUSI OTBOAWIM IIIUTOBHIHOM XeJese.

BaxHe#leil CTOpOHOW OHTOr€He3a OPraHN3Ma SIBJISTIOTCS MPOLIEC-
ChblI ero pocTa. X CyILHOCTBH CBOIMTCS K 3aKOHOMEPHOMY YBEJTMYEHHIO
pa3MepoB Tejla U €ro KJIETOYHOM Macchl IO IpenesoB, CTPOro ycra-
HOBJICHHBIX T€HETUYECKH.

Cpeny ropMOHOB COMATOTPONUHY (TOPMOHY pPOCTa) MPUHAIIEXKHUT
0coboe MeCTO B CUCTEMHOM PETYJIILIMHM POCTOBBLIX MPOLIECCOB B Opra-
HuaMe. OnHa U3 DIaBHBIX GYHKLMI 3TOro rMnodu3apHOro TopMoHa —
CTHMYJIUPYIOILeE BIUSHHE Ha JIMHEWHBIN pocT, obliIne pa3Mepsl Tenaa,
€ro Maccy, pa3Mepsl U MacCy OTAENBHBIX OpraHoB.

T'opMOH pocTa HAaUMHAET CMHTE3UPOBATECA B TUNOPU3E YeNoBeKa
yxe ¢ 12-if Hegenu 3MOPHOHATBLHOTO Pa3BUTHUA, a YBEJIWYEHHE €ro
KOHLIEHTPALHUH MPOUCXOIHUT ¢ 20-i Heneau H 0COOEHHO CYLIECTBEHHO
nociie 30-# Hemenu. B 310 BpeMs comepxaHKe rOpMOHa B KPOBH IUTONA
B 40 pa3 NpeBBINIAET €ro YpOoBeHb B KPOBH B3POCJIOTO YEJIOBEKa U JIO
POXIEeHUS] OAWHAKOBO Y IUIOAOB 000€ero moia. B KpoBk 1tofga ropMoH
pOCTa aKTHBHO BBIBOIMTCS C Hayajla BTOPOTO TPUMECTpa, ¥ KOHIIEHT-
pauusa B KPOBHM COXpaHseTcs cTabWIbHOM J0 ero KOH1a, a mocie 30—
32-it Hemenmn oHa cHuxkaetcs. Ilepen pomamu KoHueHtpauus CTT
nocrerneHHo cHmkaeTca B 10 pas.

M3BecTHO, YTO pOCTOBasi aKTUBHOCTb TOPMOHA y 3MOpHMOHA M Ha
CaMBIX PAHHHX 3Tamax MoCTIMOPHOHATLHOTO pa3sBUTHS HeBelMuKa. B atn
IIEPHOABl OHTOTE€HE3a, XapaKTepU3YIOIIUeCs] Hauboblieit HHTEHCHUB-
HOCTBHIO POCTOBBIX ITIPOIIECCOB, MOCAEAHHE NUlIL Ha 20 % 3aBUCAT OT
dyukunu runodpusa. B ykazagusie nepuonsl CTT BHITONHSET B Opra-
HU3ME, N0-BUIMMOMY, HE CTOJIBKO POCTOBBIE, CKOJBKO aJaITTHBHBIC
¢dyukuuu. Ero yyactue B pocTOBBIX Npoleccax Hauboee MOJHO Mpo-
SIBJISIETCA Mo3aHee, B ¢ha3e BTOPUYHOTO MOAbEMA, ITPOHCXOAIIETO Ha
¢oHe cTabWIM3aLMK UHTEHCHBHOCTH pocTa. OUeBUAHO, B 3TH MEPHO-~
Jbl B TKAHSIX CO3PEBAIOT MEXAHU3MBI, 00CCIIEYNBAIOIINE NTPOSIBJIEHHE
ONPENENSAIONIETO BIUSHUS TOPMOHA Ha COMaTHYECKUM POCT U CHHTE3
benka.

TIpn Bo3vukHoBeHNH CTT-npoayuupyiolmx ormyxosei rumodusa
Yy 4eNoBeKa B paHHEM JETCKOM BO3pacTe pa3BuBaeTcs 3aboseBaHUeE,
MU3BECTHOE MOI Ha3BaHHEM «TMTaHTU3M». L1 aToro 3aGosieBaHUS Xa-
PAKTEpPHO 3HAYMTENBHOE, NPOTIOPLUMOHAIBHOE YBEJIWUYEHHUE pOCTa M
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Macchbl Tefa 3a CYeT YBEJIMUYEHUST MacChl KOCTEH, MBIILL, BHYTPEHHUX
opraHos. [Ipyu ruraHTU3Me POCT MOXKET JOCTUTATh B OTAEJBHBIX CITy4Ya-
ax 2M 70 cM, macca 220 xr (ripu cpeaneit HopMme 1M 70 cM U 70 kr
cooTBeTcTBeHHO). Ecnu onmyxonu runmodusa, npoayuupyioue CTT,
BO3HMKAIOT Yy 4eJIoBeKa B Oojiee MO3AHEM JETCKOM WJIM PAHHEM IOHO-
LIECKOM BO3pACTe, KOTZa 30HBI POCTA MHOTHX KOCTEH yXX€ 3aKpBITHI,
pa3BUBaETCA APYTO THIT MATOMOIMH — aKpoMeranus. OHa TakXe CBS-
3aHa c¢ runepnpoaykiueit CTT, HO nposirisieTcsi B HEpaBHOMEPHOM
pa3pacTaHWHU CKEJIETa, HEIPONOPIMOHATBHOM YBETUYEHHUU HEKOTO-
PBIX KOCTEH 4epera, HHXHCHA YENIOCTHU, KUCTEH PYK, CTOIM, XpsALUeH
(Hoca, YLIHBIX PaKoBHH), (PUOPO3HON TKAHU B CYCTaBax, HEKOTOPBIX
MBILIL M T. .

B ciyuasx HeaoctatouHocTd CTT B opraHu3Me peOeHKa pa3BUBaeT-
cs obpaTHas (popMa TaTOJIOTHHU POCTOBRIX MPOLIECCOB — TUMNoduU3lap-
Hasi KapJIMKOBOCTh (JIWUIMITYTH3M, TMNOMU3apHLIi HaHu3M). PocT u
Macca y Takux 00JbHBIX MOTYT ObITh BABOE MEHBIIIC, YEM Y 300POBBIX
$)1{0):1 (537

HMHTepecHo, YTO JajlleKO He Bcerga UHTEHCUBHOCTb POCTA U YBEJIU-
YeHHE MAacChl Tej1a OMpelefioTCd YPOBHEM TMITOPHU3apHOU MpOdYK-
LMY TOPMOHA M KOHLIEHTpauuM ero B XpoBu. OUEBHUAHO, YTO MHTEH-
CHBHOCTb POCTOBBIX ITPOLIECCOB B 3HAYUTEJILHON Mepe 3aBUCHUT HE TONb-
KO OT YpOBHS T'OPMOHA B KPOBH, HO M OT YYBCTBHTEIbHOCTH TKaHEM K
TOPMOHY.

B pacTtyiiiem opranmame Hauboliee YyBCTBUTEIbHbBI K JEMCTBUIO CO-
MaTOTPOIIMHA XpsIleBas TKaHb, M NPEXJE BCETO XPSIUM, DAacrloyio-
XeHHBIE B anudu3apHoit 061acTH TpyOUaThiX KocTeih. UIMEHHO Xpsile-
Bble 30HbBI U OOYCJIOBIMBAIOT POCT KOCTeif ¥ BCEero cKejnera B JUTUHY.
Ilpy occuguKalluy aKTHBHBIX XPALIEBLIX 30H POCT KOCTeH MOCTETIEH-
HO npekpamaetcss. CTI cTMMyTUpyeT XOHApUOreHe3 B 30HAX pOCTa
KOCTEH, YyCWINBasi nmponudepaTUBHbBIE NIPOLECCH B XPAILIEBON TKaHU
M CHHTE3 B HeH psla CTPYKTYPHBIX O€JIKOB (B YaCTHOCTH, KAJLIOT€HA)
M MYKOTIOJTMCaXapuIoB (B YaCTHOCTH, XOHApouTHCybdaTa). [Tocne 3ak-
PBITHS aKTHBHBIX LIEHTPOB B XPSAILIEBLIX 30HAX OHU CTAHOBITCS HEYYB-~
CTBUTEJIbHBIMU K TOPMOHY.

B HacTos11ee BpeMsi OCHOBHBIM FTOPMOHOM, PEryIUPYIOIHM POCT U
coMaTU4YeCcKoe pa3BUTHE, cyuTaeTcsd comatorpornuH (CTI, ropMoH
pocTa). OU3HOJOrHYECKOE JEHCTBHE COMATOTPONIMHA CBSI3aHO C aHa-
bonnueckuM 3(hdexToM Ha cofepxalue 6eIoK TKaHU, B TOM YHUCJIE U
Ha KOCTHYI0 cucTeMy. [IpM 3ToM HauboJiee MHTEPECHON OCOBEHHO-
CTBIO SIBJISIETCS] IPEUMYLIIECTBEHHOE e CTBHE rOPMOHA Ha POCT TPYO-
YaThIX KOCTEH, B MEPBYIO OYEPEOb HA X POCT B JUTHHY.

H3ydyeHue MexaHu3Ma neiicTsusi I'P Ha ypoBeHb MHCYJIMHA B KPO-
BU U DOCT KJIETOYHBIX CTPYKTYp NPHUBEJIO K OTKPHITHIO CeMeiCTBa
LIMPKYMTUPYIOIIUX NMENTHIOB, UMEIIMX HEKOTOpPEIE 001IIHe CBOMCTBA:
1) ¥iX KOHILIEHTpaLUs B CHIBOPOTKE 3aBUCUT OT ['P; 2) B TKaHsIX (KpoMe
KOCTEH) OHM ITPOSIBJSIIOT HHCYJTHHOITOAOOHYIO aKTUBHOCTSD (T.€. CTH-
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MYJHUPYIOT YTUIW3ALUHUIO [TI0OKO3bl) U 3) in Vitro CTUMYITHUPYIOT POCT
Xpsiia.

Kak cBunerenscTByior paboThl ¢ ouuileHHbIM I'P, cam ropMoH He
CTUMYJIUPYeT BTioueHHe SO4 B XOHIPOUTUHCYNb(AT XpALIEBOM TKa-
HH in vitro. «CynbdupyommM GhakTopoM», OMOCPEAYIOIIUM e UCTBHE
TP Ha xpsiiu, siBnsgeTcs coMmaToMenuH. [1onoGHEIM aeficTBHEM 00mana-
€T BEILECTBO MENTUIHON NMPUPOIHI, TONYYMBLIEE HA3BaAHHE «UHCYIH-
HomnonobHuI ¢dakTop poctar (UPP).

B KpOBUM IPUCYTCTBYET HE MEHEE TPEX Pa3TUYHBIX COMaTOMEIHHOB,
HO Hanbomnee U3ydeHHBIM SBJsieTcss coMaToMenH C. MecToM ero CHH-
Te3a CUMTaeTCs Ne4YeHb, XOTS CTUMYJISILUSA BBIPAOOTKH COMaTOMEIMHA
HU30JIMPOBaHHON nepdy3upyeMoit nevYeHbIo TpeOyeT Ype3MEPHO BBICO-
KOit KoHLeHTpauud I'P B sKkcriepUMeHTe YacTHYHast renaT3KTOMUS
IIPUBOIUT K 75 %-HOMY MageHHI0 YpOBHS COMaTOMEIMHA B TUIa3Me, a
B KPOBU IIEYEHOYHON BEHHBI €ro KOHLEHTpaUUs OKAa3bIBA€TCS BBILIE,
yeM B nepudepuuecKoil.

Ilepuon nonypacnajga BBEACHHOTO MEYEHOTO COMATOMEMMHA COCTaB-
€T 2 — 4 4, 4yTo ropasno Oonblle, YeM IUISl OPYTUX MENTUIHBIX rOp-
MOHOB, IepHOA nosrypacnana KoTopbix Bcero 20 — 30 muu. IpuynHa
CTOJIb JUTMUTEJIBHOM 3aIepXKM COMaTOMEIMHA B KPOBU 3aK/IOYAETCS B
TOM, YTO OH LIUPKYJIAPYET B CBA3aHHOM C CLIBOPOTOYHBIMU OE€JIKaMH
¢opme, NIpUYEM YYACTKH CBS3bIBAHUS CITEUMPUYHB U HACHILIAEMBI.
Y runopu33KTOMHUPOBAHHBIX XUBOTHBIX MEPUOI MOJypacraia coMa-
TOMEIVHA MajgaeT 00 8 MUH, U 3TO TMO3BOJIWIO PSIY HCCleloBaTeNeH
MPEnIoNoXuThb, yto I'P perynupyer B OCHOBHOM HE CHHTE3 COMAaTo-
MEIWHA, 2 CHHTE3 €ro OeJIKOB-TNIepeHOCYHKOB.

KoHueHTtpauusi coMmatoMenriHa C M3MeHsIeTCsS ¢ BO3pacToM. B kpo-
BHM NYTOBHHBI (Y HOBOPOXIEHHEIX) OHAa cocTaBiseT okono 0,3 ex/mi,
a y meteit aByxyieTHero Bo3pacta — 0,4 —0,5 en/Mi1. Y B3pOC/IBIX €T0
ypOBeHb Aocturaet 1 — 2 en/Min. 3T¥ LMQPHI CBIUAETEIBCTBYIOT O TOM,
YTO B MepHOoa Han0bO0Jee HHTCHCHBHOIO POCTa JIMOO MOBBILICHA YYB-
CTBUTEJIBHOCTh TKAHEH K COMAaTOMEOUHY, JUOO YCKOPEH €ro Kpyro-
000poT. OGHapyXeHa TECHAast TOJIOXUTEIbHAsST KOPPEJISILIVS MEXIY YPOB-
HeM coMaTtoMearMHa C B CHIBOPOTKE U CKOPOCTBIO pocTa ¥ 31 pebeHka
C TUIOTIMTYUTAPU3IMOM, TOJIYYaBIUUX B TeYCHHE IUIMTEIbHOTO BpeMe-
Hu ['P yenoseka.

Ilpu GenKOBO-KAJIOPUYECKOM TOJIOJAHWU (KBAaLIMOPKOP) YPOBHU
I'P B rna3Me MoBBILIEHBI, 4 COAEPXAHHE COMATOMEMHA, ONpeaesise-
MO€E BCEMM TpeMs MeTonaMH, cHuxeHo. [TonoGHo 3TtoMy, y nroaeii ¢
MyTalMeR, TTpUBONAILENR K KapJUKOBOCTH JIapoHa, BHICOKHE YPOBHU
I'P B r1azMe HabnomaloTcs Ha GOHe HU3KOTO ColepXaHUs COMaTOME-
IWHa. Y Takux OonbHbIX JeueHue ['P He CTUMYTHMpYET pOCcT U He TIOBBI-
HIaeT YPOBEHb COMAaTOMEOWHA. DTH HAOMIOAECHHUS, KaK U JaHHBIE 110
OEJIKOBO-KAJIOPUUECKOM HETOCTATOYHOCTH, COTJIACYIOTCS C MPECTaB-
JICHHEM O poJiM COMaTOMEnUHa B TopMOXeHuH cekpetuu I'P o mexa-
HU3MY ODpaTHOM CBS3M.
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Bo3pacTHbie XaPAKTEPHCTHKH CTAHOBJIEHMS OTAEJbHBIX
CACTeM 3HIOKPHHHOM peryjisiuMu

06 0COOEHHOCTAX CTAHOBJIEHUS OTAENBbHBIX 3BEHBEB IHIOKPHUHHOMN
CHUCTEMBI OOBIYHO CYAST IO JaHHBIM KOHLIEHTPALIK FTOPMOHOB B KPOBH.

CmanoeéneHnue cucmembl eun0¢u3 — u(umoeuanaﬂ nHeenel3a
6 npouyecce passumus

BeIsIB/IEHBI XapaKTepHbIE OCOOEHHOCTH CTAaHOBJICHUS (GYHKLMO-
HaTbHOM aKTUBHOCTH CHCTEMBI FTHITOpU3—INUTOBUIHAA Xene3a. O6-
pamaeT Ha ceb6s BHUMaHHME OTHOCUTENbHasA CTaOMIBHOCTL THUPEOT-
ponHo# hYHKUNH rUiopu3a Ha MPOTSXEHUH BCEro 06CIeI0BAHHOTO
BO3pacTHOTO MEPUOIA Pa3BUTUSI MAIbYMKOB. Hanbonblure KOHLEHT-
pallMyM THPEOTPONMHA OOHapyXeHH B Bo3pacTe 6, 7 u 8 Jner:
3,88+0,21;4,61+0,64 u 3,561+ 0,17 MME/n cooTBeTcTBeHHO. C 9 NeT
YPOBEHb KOHLEHTPALlMM TOPMOHA YCTAHABAMBAETCS B ONPEACACHHOM
Iuarna3oHe KojebaHUU, uMess HEOONBIIYIO TEHICHIHIO K yBEIHYE-
HHUIO B 13— 14 jer.

B omivyKMe OT TUPEOTPONHOW (YHKIIMU IHIModH3a IMTOBUAHAS
XeJie3a, o 1aHHBIM HauboJee 3¢ ¢heKTHBHOrO rOpMOHA — TPUMOATH-
POHMHA, MaKCHUMAJIbHO aKTHBHA B Bo3pacte 4 —6 jer (mo 4,42+
10,12 uMoinb/n). 3aTeM YpOBEHDb KOHIIEHTPALIMH TOPMOHA CHUXKAETC,
B 11 seT gocTHrasg mOCTOBEpHBIX 3HadyeHwuit 1,92+ 0,17 HMonp/n
(p<0,05). B 13— 14 ner cnemyeT myGepTaTHOE yBEIMYeHUE AKTUBHOCTH
WIMTOBUAHOM KEJE3bl, HE CTONb 3HAYUTENbHOE 110 CPAaBHEHUIO C Ha-
GaroaaBUIMMCS 10 6 JerT.

Pacuer xoadduLeHTOB Bapuauuu (V) ypoBHS KaXJI0TO U3 UHIM-
BUIYaJILHBIX ITOKA3aTeNlel B BUIE TIPOLIEHTHOTO OTHOWIEHUSI CUTMaJib-
HOTO OTKJIOHCHHUS M CPEIHEN CBUAETENBLCTBYET O 3HAYUTEILHOM pa3-
Opoce MHAMBHOYATBHBIX MOKa3zaTeneil y MaJbyMKOB B BO3pacTe 3 —
5 NeT IUTsl THPEOTPOTHOrO TOPMOHa runodusa v 5 — 7 neT 1S TpUio-
TUpoHnHa. PopMUpOBaHHE YCTONYMBEIX OOPATHBIX CBSI3eil B CUCTEME
TUNoGu3 — LIUTOBHIOHASA XKeJje3a MPOUCXOOUT B Bo3pacTe 8 —9 mer.
IMoBbIIEHHE aKTUBHOCTH CUCTEMBI TMITO(PU3 — IIIUTOBUAHASA Xeje3a
B MIEpUOM IIOJIOBOIO CO3PEBAHMS He BeOEeT K PacCOorIaCOBAHUIO B CH-
CTEME PEryNsiInM.

IlosyyeHHBIE JaHHbIE CBUAECTENBCTBYIOT 00 OTHOCUTENBHO paHHEM
CO3pEBaHUM 3TO CUCTEMBI TI0 CPABHEHUIO ¢ IPYTUMH, KaK 3TO Oyaer
BHUIHO B rocjieaymolieM. <...>

Bausnue 2OPDMOHO6 Ha pocm 6 npouecce nonoeoco pa3sumus

PocTtoBrie MPOLECCHI 3aBUCUMBI OT CJIOXHBIX BIUSSHUN TOPMOHANb-
HOTrO BO3MIEHCTBMS U HUCHBITLIBAIOT Ha cebe HEMOCPEACTBCHHOC BJINA-
HHUE BCETO CNEKTpA UCCICAOBAHHBIX TOPMOHOB.
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C HeJIBIO paCKPLITHA MEXaHU3MOB pealu3aliMM MHKPETOPHBIX CTH-
MYJIOB Ha ITPOSIBIECHUE IPHU3HAKOB COMaTHYECKOIO pa3BMTHS IPOBE-
JeH KOPPENALUMOHHBIA aHAIM3.

YCTaHOBJIEHO, YTO THUPEOMIHBIE TOPMOHBI (IO KOPPEISAILIMOHHBIM
OTHOILUEHUSAM C TPUHOATHPOHHHOM) OKA3BIBAIOT MOJOXUTENbHBIN
addekT Ha yBeTMUYEeHHE IUTMHEI TeJa, OTHAKO JOCTOBEPHBIX 3HAYEHMH
K03¢dPHLIMEHTa KOpPeaAsSIUHA Ha NPOTSDKEHUU BCEIO PAaCCMOTPEHHOTO
fepyoIa He BHISBJIEHO (pHc. 6), KO3Gh(HLUMEHT KOppeasiuuu ObUT B
npenenax ot +0,19 go —0,04.

TupeounHbsie TOPMOHBI BAMSIIOT HA POCT, 00ECIIeYBasi CHHTE3 rop-
MOHA pOCTa ¥ YCKOpeHHe OOMEHHBIX MTPOLIECCOB. DKCIEPHMEHTANIBHEIE
HUCCJIEAOBaHUS MOCIETHUX JIET TTOATBEPXKIAIOT, YTO B PUIMOIOTHUECKHMX
I103aX TUPEOHIHbIE TOPMOHEI OKa3bIBAIOT IMpeXIe BCero OeIKoBO-aHa-
6omuyecKuii 3PEKT 1 YTO YCKOPEHHE OKUCITUTEBHBIX ITPOLIECCOB IPE-
CTaBJIeT cCOOOH BTOPMMHOE BIIMSIHWE, HAINPaBJICHHOE Ha oOpa3oBaHHe

+ —
0,8—

L Il L1 1 1 1 1 L 1 ] 1 1 1

7 8 9 10 I1 12 13 14 15 16 17 18 19 20 ger

Puc. 6. B03paCTHa$I KOppeJALHUOHHAasi 3aBUCUMOCTDb OTACJIbHBIX TOPMOHOB U
JUIUHBI T€JIAa B NMEPHUOA MOJOBOTI0 CO3pE€BaHUA Y MATbYUKOB!

MO OCU KOODAMHAT — BO3PacT (JIET); 110 OCH OPAMHAT — KOI(MOIHULHMEHTH KOPPEISIUUH
KOHLIEHTpallMi TOPMOHOB B TUIa3Me KPOBM C BO3pacroM: D — 3cTpanuona, T — Tpuion-
tupoHuHa, CTI — comatorponuua, Kopr. — koptusona u T — TecrocTepoHa
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CO3UIATEIBHOW 3HEPIUU. TUpeOnIHbIE TOPMOHBI 00ECIIEYMBAIOT PABHO-
BeCcHe MeXIy aHabONMYECKHMH U KaTaboJIMYeCKUMHM [IPOLIECCaMHU, SIB-
JISTIOLIMMHKCSE HEOOXOOUMEBIM YCIOBHEM Uil HOpMATLHOTO pocta. ['opMo-
Hbl LUMTOBUAHOM Xeye3bl OKa3bIBalT Mopdonorudeckuil adpdekT u
BIUA0T Ha guddepennpopky Tkaneit. T.T. Kyp6aHoB ¢ coaBTOpaMu
TI0Ka3JIM BJIUSHUE TUPEOUAHBIX TOPMOHOB HapsiTy C IPYTMMM [OpMO-
HaMH Ha NMpOLIECCH ocCH(PHKAIMU U nu¢depeHITHPOBKH cKeneTa. B or-
HOLLEHMH KOCTHOM CTPYKTYpHI 3(p(eKT TUPEOUIHBIX TOPMOHOB BhIpa-
XaeTcsi B 00eCIeYeHUH HOPMAJTbHOM KOCTHO CTPYKTYPHI.

Ha yBenudeHue MHBI Tena TOMUHMDYIOLUEE BIMSHHE OKa3bIBaeT
TIpeXae BCEro COMaToTponMH (cM. puc. 6). Ha npoTsckeHMH BO3pacTHOro
nepuona ot 2 neT 1o 21 roma u3MeHEHHUsT KOHLIGHTPAIMKM COMaTOTPOITHMHA
HaxomATCS B IOJIOXKWUTETbHOU KODPEISALIMOHHON CBSI3N C AMHAMMKOI
YBEJIMUEHUS [UIMHBI TeJ1a. OTMEYEHO TPH IMKA BHICOKOM KOPPEJISILIIM 3TUX
nokaszaresneit B 11, 13 u 16 ner (r = +0,56; +0,64; +0,48 cOOTBETCTBEH-
HO). /I0CTOBEPHOCTh KOPPEIALMOHHBIX OTHOLIEHHH MEXIY KOHILIEHT-
pauuei ropMOHa pocTa M IUTMHOM TeJsia yTpauuBaercs B 18,5 rer.

ObecrnieyeHUS TUTACTUYECKUX M SHEPTETHYECKUX CTOPOH POCTOBOTO
poLecca OOHOTO COMAaTOTPOITHOrO FOPMOHAa HenocTaroyHo. Heobxo-
IHMMO €ro B3aUMOAECHCTBHE C COMATOMEIUHOM, HHCYJIMHOM, UHCYIIH-
HOTMOJOOHBIMH POCTOBBIMH (hpaKTOpaMH, TUPEOUIHBIMH U MOJIOBBIMH
TOPMOHAMH.

BnusiHMe aHOPOreHOB Ha YBEJIMYeHHUeE JUTMHBI Tela HOCUT (Pa3oBbIit
xapakrep. JJoCTOBEpHBIE NMOJOXUTENbHbIE KOPPEISLMOHHBIE OTHOILE-
HUS MEXITY TUHAMMKOM POCTOBBIX TOKa3aTeneil U BO3paCTHBIMU U3Me-
HEHUSIMM KOHUEHTpAIMH TECTOCTEPOHA oTMedaroTes ¢ 11 mo 15,5 ner.
Haubonee TecHble KOppelsiMy IPOCIEXUBAIOTCS B BO3pacTe oT 12,5
Io 14,5 et (cM. puc. 6). Yepe3 rox xapakTep OTHOLUEHUI pe3KO MEHsIeT-
cs, CTAHOBUTCS OTPULIATENLHLIM, U B 16 JIeT mMoka3aTe/ii CTAHOBSITCS
noctoBepHBbIMHU r = —(),48. Takast 3aBUCUMOCTBb COXpaHsieTcst 1o 18 nier,
KOITla JOCTOBEPHOCThL OTPUIIATEIBHON KOPPENSILIMOHHON CBSI3U MEXITY
MOKa3aTeIsAMH JUIMHBI Tejla M KOHLICHTPALMei TeCTOCTEPOHA UCUe3aeT.

TectoctepoH obanaeT MOIIHBIM aHaboNHYecKUM aeitcTBUeM. Ero
CIIOCOGHOCTE CTUMYJIMPOBATE OEJIKOBBII CMHTE3 PacIpOCTPaHIeTCS Ha
XpALUEBYIO M KOCTHYIO TKaHM. Kak BHIHO M3 MOJNYYEHHBIX NaHHBIX,
3HAYUTENBHOE BIMSHHUE €r0 Ha JUIMHY Teja TPOSIBISETCS B MEPBYIO
MOJNOBHUHY NEPHOa NOJIOBOro co3peBaHUs. CTUMYIUPYIOLIEE BO3ICH -
CTBME Ha POCT TPOAOJDKAETCA MO 3aKPBITHA 3MU@PHU3APHBIX 30H pocTa,
T.€. CIOCOBCTBYS YCHIEHHIO POCTOBBIX MTPOIIECCOB, TECTOCTEPOH YMEHb-
aeT MOTEHLHANbHBIE BO3MOXHOCTH POCTa, BIUSAS Ha CO3peBaHUE
KOCTHBIX CTPYKTYp TpyOUaThIX KOCTEM.

IIpu npexaeBpeMeEHHOM TIOJIOBOM CO3pPEBAHHUM 3aKPBITHE 3MUGH-
3apHBIX 30H POCTa NMPOUCXOOUT paHblie, B CBSI3U C 3TUM DOCT Teja B
JUTMHY TIPUOCTAHABIMBAETCSA Y BO3HHUKAET YMEPEHHAs! HU3KOPOCJIOCTD.

JuHaMuKa cKejJeTooO0pa3oBaHMS CIAYXHT OOHHMM M3 PEUIAIOIIMX
KPUTEPHUEB B OLIEHKE CTENEHHU pa3BUTHUS MHAUBUIyyMa. Ha ocHoBaHUU
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PEHTTEHOJIOTMYECKOI XapaKTEPUCTHUKH TOYEK OKOCTEHEHHUA U 3aKPhI-
TUS 3NUPU3APHBIX 30H POCTa BHIBOAMTCS TaKOW BaKHBIH ITOKA3aTelb,
KaK «KOCTHBIN Bo3pacT». Haubosee 4acTo B 3TUX 1IEJX UCTIONB3YIOTCSA
PEHTTEHOTpaMMBbl KMCTEH PYK, BKIIIOYas MUCTAJIbHbIE OTAENBI Mpel-
IUTeYbs KaK Haubosiee yIOOHBIH U pallMOHAIBHO 6e30macHbIi 06BEKT
HCCIIeIOBAHHUSA.

3aBeplUeHUEe OKOCTEHEHMS HA3bIBAETCS MHOTAA CKEJIETHOH 3pelto-
CTBIO M CBSI3aHO C YCIEUIHO peaiM3aliyeil moyoBoro cospesanusi. On-
HUM M3 JOCTOBEPHBIX IPU3HAKOB 3afIepXKH ITOJOBOTO CO3pEBaHUS
SIBJISIETCSI 3allepXKKa HOSIBJIEHHS] TOYEK OKocTeHeHHUsL. Ocoboe MecTo B
rpoueccax ocCupHKaly 3aHUMAIOT MOJIOBbIE TOPMOHBI, B YaCTHOCTH
Y MaJbYMKOB — TeCTOoCcTepoH. Hapsiny ¢ MOLUHBIM aHaOOJMYECKUM
3¢ ¢exToM Ha OGeNKOBBIE TKAHU (B TOM YMCJIE U KOCTHYIO) IOJIOBBIE
TOPMOHBI 001a1a10T BBIPAXKEHHOH MHUHEpPATHU3YIOIIEeH aKTUBHOCTBIO,
YTO MPOSIBJISIETCS B YTOJMUIEHUH KOCTEN, MTOBBILUEHUH UX IUIOTHOCTH U
NPHOOPETEHNH APXUTEKTOHMKH, XapaKTepHON I KOCTHOM TKaHU
3peJIor0 MHAUBUIAYYMA.

XKeHcKM TIOJIOBOM TOPMOH — 3CTPaauvo, KOTOPBIH B OIpene-
JIEHHBIX KOHLICHTpALMSIX ONPEHCISeTCS B KPOBU MaJbYMKOB, TaKXKe
CBSI3aH C POCTOBHIMHU IpoueccaMu. ITybepraTHoe yBeIUYEHHE KOH-
LEHTPAaUMHA 3TOr0 TOPMOHA MPOUCXOIUT paHbllle, YEM OCHOBHOIO
MYXCKOro ropMoHa — TecTtocTepoHa. Ha yBenmyeHue IIMHBI Teja
3CTPaIHOJI OKa3bIBaeT MOJOXUTENbHOE BIMAHME ¢ 8 no 13,5 ner. Hau-
OonblUME 3HAYECHHUS IOJIOXKUTEJbHOU KOppesLUU BHISIBJIEHBI B
11,5 net, r= +0,61. ITocne 13,5 net KoppeassUMOHHAS 3aBUCUMOCTh
3THX IOKa3laTeleil CTAHOBUTCH OTPMLIATENIbHOM, B 16 JieT mocTuras
IOCTOBEPHBIX 3HaUeHMH, r = —0,28 (cM. puc. 6). SABnsgsICh TOpMOHaAMH
aHabOoJIMYECKOTO NEMCTBUS, SCTPOTEHBI CTUMYJIUPYIOT POCT U GeIKO-
BB CUHTE3, TOPMO3sllice BIMAHUE Ha OOLIUI pOCT OpraHU3Ma cKa-
3bIBAETCSA B aKTMBALUM MPOLIECCOB OKOCTEHEHUST 3MUGMU3APHBIX 30H
pocTa TpyOYaThIX KOCTEH.

HannoyeyHHKOBBIE TOPMOHBI, U B YAaCTHOCTH KOPTHU30J, TI0 Ha-
LIUM JAaHHBIM, OKa3bIBalOT OTPHULATENbHOE BIUSHUE HA POCTOBBIE
npouecchl. KOHLIEHTpalUs: KOPTH30Ja B KPOBH MO OTHOLLUEHUIO K UTH-
He TeJla HaXOAMTCS B OTPULIATENbHOM KOPPENSIIIMOHHON 3aBUCUMOCTH
Ha MpPOTSLKEHHMHM BCETO 0OOCIEeTOBAHHOIO BO3PACTHOrO mnepuona (cM.
puc. 6). JJoCTOBEPHOCTD 3aBUCHMMOCTH OlpenenseTcsa ¢ 17 ner u He U3-
MEHSIET XapaKTepa OTHOLUEHU 1o 21 roxa.

Eute B 60-x romax ycTaHOBJIEHO, YTO BBeIeHUE TTIIOKOKOPTUKOUIOB
WIM CTUMYJSILMSI SHIOTEHHOM TIPOAYKIIMM BBEIEHHUEM KOPTUKOTPO-
[TMHA 3KCNEPUMEHTAILHBIM XXHUBOTHBIM IIPUBOAUT K OCTAHOBKE POCTA.
Bonee Toro, BBeAeHHE COMATOTPOINMHA HE OKA3bIBAET OOBIYHOTO aK-
THUBUPYIOLIETO BIUSIHUSA HAa POCT U GENIKOBBIM CUHTE3, €CJIM OHO coYe-
TaeTCsl ¢ BBeACHUEM OOJNBIIUX KO3 MTIOKOKOPTUKOUIOB. Y OeTel, Je-
YEHBIX MAaCCUBHBIMM [03aMM TJIKOKOKOPTUKOUAOB, HabnromaeTcs 3a-
IepXKa pocTa, Takoi Xe 2 dheKT BHpaxeH NpH TUNEPPYHKLUHU
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HAIMOYEYHUKOB. Y NETEH, YCUICHHO JICUMBLIMXCS COMATOTPOITMHOM
(runodpuzapHbIit HAHU3M) 3(PPEKT JieYeHM TOPMO3UTCSA, €CJTU UM BBO-
OWIH TJIIOKOKOPTUKOWIEI.

DbdeKT yrHeTeHHs] POCTOBBIX TMPOLIECCOB TNIIOKOKOPTUKOHMIAMHU
CBSI3aH € UX KatabonuyeckuM aeicTBUeM. OHM CTUMYIMPYIOT pacran
LIUTOIUIa3MaTUUYECKUX OEJIKOB B IMOJL3Y 00pa3oBaHUs XUPOB U YIJie-
BOJOB U3 OCBOOOAMBLUMXCS aMAHOKUCIIOT.

ITogBoasi uTOr, MOXHO ClieJaTh BHIBOA O TOM, 4TO IyOepTaTHBIH
CKayoK pocTa OOYyCNOBJIEH BJIUSIHUEM CUHEPrMYECKOTO BO3AEUCTBUA
COMATOTPOITHOTO TOPMOHA IIOCPEACTBOM COMAaTOMEIMHOB, WHCYJIMHA
¥ TMOJIOBBIX CTEPOMAOB, OOJb1Last A0JIS U3 NOCAECIHUX IPUXOIUTCS Ha
TECTOCTEPOH. B MTepaType HeMalo yKa3aHUil Ha CTUMYJISILIMIO COMa-
TOTPOMHON (PYHKIIMHK THIIO(H3a MATBIMH 103aMU TECTOCTEPOHA U YT-
HeTawllee AeHCTBUE OOJBLIMX N03. YMEHbIIEHHE CKOPOCTU pocTa B
KOHLe MybepTaTa 3aBUCUT OT BO3AEHCTBUS CTEPOUIOB HAa CO3pEBaHUe
anu@U3apHBIX 30H POCTa U CHUXXEHUE COMATOTPONHOM (HYHKUMH TH-
nogusa.

Onpenenenne (GU3HOJOrHIECKHX MEPHONOB CTAHOBJICHMS
CHCTEMbl JHAOKPMHHOH peryisiuMH

B pe3ynbraTe MpOBEOCHHBIX MCCAEHOBAHMUI IONMYYEH PSI HOBBIX
(aKTOB, UMEIOLIUX CYUIECTBEHHOE 3HAYEHME IS JANbHEHIINX Hayd-
HBbIX UCCJIENOBAHUN U Ui PAKTUYECKOrO 3ApaBOOXPaHEHHUSI.

BeIsiBEHBI ciEUMPUUICCKHE MEXAaHU3MBI Pa3BUTHA 3HAOKPUHHOMN
CHCTEMBI B LIEJIOM M €€ OTIE/NbHBIX 3BCHLEB, YCTAHOBJIEHBI 3aKOHO-
MEPHOCTH MX MHTETpalMy U peaiM3alliy Ha OTHEJIbHBIX 3Tarax.

CornacoBaHHOCTE NOCJEN0BATENbHBIX CABHIOB aKTHBHOCTHM 3HIO-
KDHUHHBIX X€JI€3 BRICTYIAET KaK (peHOMEH reTepoXpoHuH. Ilpu 3TOM
HabonaeTcs TpY YPOBHSI Te€TEPOXPOHHUM: MEXCHUCTeMHasi, MMoxpa3sy-
MEBaOLLAs CylIECTBOBAHME CaMOCTOSITETbHON NMHAMUKH aKTUBHOCTH,
COOTBETCTBEHHO I'Mnodu3a U UIMTOBUIHOM Xejie3bl, runodusa u ro-
Hall, runodu3a U HaATNOYEYHUKOB U T.M.; MEXOpTraHHasi, I KOTO-
po¥ xapakrepHa Oojiee paHHSsA aKTUBALUMS THIodH3a, a 3aTeM yXe
nepudepryeckoil Xesne3bl, YTO BIEYET 33 cOOOH BpeMEHHOE paccor-
JJacOBaHWeE UX LEATEJIbHOCTH; BHYTPUOpPTraHHas, MPUMEPOM KOTOpOM
MOXET CIYXUTh OoJiee paHHee TOBBIIIEHHEe KOHLEHTpALUU (HOJUTH-
TPOIIMHA B XO/I¢ Pa3BUTUS MybepTaTta, YeM YPOBHSI KOHIIEHTPALIMH JIFOT-
pornuHa, 6ojee paHHee MOBLILLICHUE CONCPXAHHUS 3CTPaauoia, YeM
TECTOCTEPOHA. BCe 3TO CBUIETENLCTBYET O HATMYMY YETKOM MOCTOSIH-
HOW Ka4eCTBEHHOM B3aMMOCBA3HM U MOCTOSAHHO MEHSIOLLIMXCA KOJIHYe-
CTBEHHBIX COOTHOLIEHHH MEXIY 3JIEMEHTAMU SHIOKPUHHOMN CUCTEMBI
C 3apaHee 3aJJaHHOW BPEMEHHOW MepapXHell 3THX 3JEMEHTOB U MpO-
UCXOISILIMX Ha UX YPOBHE PEryNATOPHBIX MpoueccoB. [Ipu 3Tom ycra-
HOBJIEHO, YTO U3MEHEHUE AKTMBHOCTH OQHOrO M3 KOMIIOHEHTOB CH-
CTeMBI SIBJIsIeTCS (DAKTOPOM pa3pellialollero XapakTepa ISl N3MeHEHUA
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aKTHBHOCTH BTOPOTO, KOTOPBIi, B CBOIO O4Yepeab, O0eCIeYnBaeT yC-
JIOBMS TIOCJIEQYIOLIETO U3MEHEHHUS TPETHEr0 KOMITOHEHTA.

YcTaHOBNIEHa ONpene/ieHHass 3aKOHOMEPHOCTH MOC/IeI0BATENbHO-
CTH aKTHBAallMH OTAEJIbHBIX 3BEHbEB SHAOKPUHHOM CUCTEMBI M JOCTH-
XeHHUsI Je(UHUTUBHOTO YPOBHSI peryiasuuMm. Jo mepuona IMOIOBOro
CO3peBaHUsI OPraHU3M HYXXIAETCS B JOCTIDKEHUH OIPEREICHHOM 3pe-
JIOCTH, IOCTaTOYHOTO pOCTa U Macchl TeJia ISl YIOBJIETBOPHTEILHOM
peaiM3aliy pa3BUTHSA PENPOIYKTMBHON CHCTeMBI. Beoy1ias ponb B 3T0T
TIEPUOJ MPUHALICXKUT QYHKIMHU IUUTOBUIHOM XeNne3bl U COMaTOTpOI-
HOMY TOpPMOHY runocdusa. MakcuMaibHas aKTUBHOCTb LIMTOBUIHOMN
KeJie3bl BBISIRIEHA B S-JIETHEM BO3pacTe, a yCTOWYUBBIE 0OpaTHBIE CBSI3H
B cCHCTeMe rHnodu3 — IMTOBUIHAS Xene3a (GOpMUPYIOTCS yXe B 8§ —
9 ner.

Kak cBHIOeTebCTBYIOT JIUTEpAaTYPHBIE HICTOYHHKHU, JaHHBIE 3KCIIEe-
PUMEHTAIbHBIX UCCIIEIOBAaHUH U KIMHUYECKHE HaOnoaeHUs 3a 6oNb-
HBIMU KPETMHHU3MOM, FTOPMOH POCTa IPOSIBJISIET CBOE OMOJIOTMYEecKoe
IEeNCTBHE JIUIIL B CHHEPTU3ME C APYTUMHU (PAaKTOpaMHM, CpeTH HUX GOJTb-
1asi poJIb IIPUHAUIEXXHUT TUPEOUIHBIM TopMOHaM. B taHHOM ciydyae UX
3Ha4YeHHME MOXHO PacCMAaTpUBaTh KakK (aKTop pa3pellaioniero Xxapak-
Tepa ULl TIPOSABJIEHUS] NEMCTBHSI COMATOTPOITMHA.

YMeHblIeHWe Npoliecca UHTIMOUPOBAaHUS TOHAIOTPOITMHOB SIBJISIET-
Cs1 OOHMM M3 BaXKHBIX (PU3UOJIOTMYECKHX MEXAaHU3MOB IMOJIOBOIO CO-
3peBaHus. CHIDKCHXE KOHLIEHTPALMK HHIMOUTOpa B MOYE Y NeTel Be-
JIeT K YBEJIMYEHUIO aKTUBHOCTH (POJUTHKYJIOCTHMYIUPYIOLLIETO TOPMO-
Ha. [TocnenHuit NOATOTORISAET OpraHbl-MHMIIEHH IS HaJibHEHIel ak-
THUBAaLMHA TOHANOTPONHON (PYHKLHUU runodpu3a — IMOBBILIEHUS KOH-
LIEHTpalMU B KPOBH JIIOTEMHU3UPYIOLIETO TOPMOHA.

B nepuon mybepTata IOBBIIIEHHIO CpeTHUX MTOKa3aTeNneil conepxka-
HUS TOHAIOTPOITMHOB TPEILIECTBYET YBeJIHUEHUE BApUa0eTbHOCTH 3THX
noxasatenieit. B passuTuM mmyGepTaTHON aKTUBHOCTH TOHAM CYIIECTBYET
nepuon, Korga 00bLION AXAIa30H KOJeGaHUH MHIUBUIYATBHBIX T0-
Ka3aTesjecil MOJOBBIX TOPMOHOB CBUIETENbCTBYET 00 OTCYTCTBHHU
c(opMUPOBAHHON OOpAaTHOM CBA3M.

Haunbonee BHICOKMIF YPOBEHBb YYBCTBUTEIBLHOCTH TOHAX K JIOTPO-
MMHHY ONpenensaeTcs B Bo3pacte 16 — 17 net. B 3TOT Xe nmepHon Hauu-
HaeT YCTaHABIMBATbCA Ne(OUHUTHUBHBIN YPOBEHDb PETYJISLIMH B CUCTEME
Tuno¢pu3 — TOHaIkbI.

IlyGepraTHasa aKTUBAIlUS OCH TMIOGH3 — HAAMOYEYHUKH IPOUC-
XOOUT TIO3JHEE OTHOCHTEJBHO YXE PaCCMOTPEHHBIX 3BEHBEB 3HJIO-
KpUHHOM cucteMbl. [lepBoe yBennyeHUe KORUEHTPAUNHA KOPTH30a OT-
Meyaercs B 14 jeT, MaKCMMaJIbHBIN YPOBEeHb YyBCTBHTEIBHOCTU KOPBI
HaJMOYeYHUKOB K KOPTHKOTPOITHOMY TOPMOHY I'MITOH3a Onpeaes-
erca B 18— 19 ner.

Taxum 006pa3oM, onpeaeniach MOIEIb LETOCTHOM (PYHKIMOHATb-
HOM pa3BUBAIOILIENCS SHINOKPUHHON CHUCTEMBI. A0 fIEpUOAa I1OJI0BOTO
CO3peBaHUs BeNYUIMM 3BEHOM, OTBETCTBEHHBIM 3a HajbHeMHllee
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pa3sBUTHE OpraHU3Ma, ABJISIOTCS CUCTEMa TMIMOPHU3 — IMTOBMAHAS
XeJe3a ¥ COMatoTpornHas GyHKUMS runodu3a; Mpu HacTyIUIEHUU 1ie-
pHoIa NTOJOBOTO CO3PEBAHNS AKTUBU3UPYETCS CHCTEMA TUIIOTATIaMYC —
runodu3. [1pexie Bcero 3To NMpossisieTcs: B MOBLIUIEHNU LUPKYJISLAK
hOLTUKYTOCTUMYTUPYIOIETO TOPMOHA, 3aTEM JIIOTEUHU3UPYIOLLETO,
YTO BeJET K YBEIMYEHHIO aKTUBHOCTH TOJOBBIX Xejle3. YXe Ha 3TOM
(boHe HayuHaercs IMyOepTaTHOE MOBBILIEHUE QYHKIUUUA CHCTEMBI TH-
nopu3 — HAOMOYEYHUKH, UTO CIOCOOCTBYET eule OoNbLIEMY HacChl-
ILIEHUIO OpraHN3Ma CTEPOMIHBIMYU rOpMOHaMU, Yepes orpeneieHHbIN
MTPOMEXYTOK BPEMEHH TMOC/IE MYOEPTATHBIX BCIUIECKOB, MTPOSBIIAIOLLINX~
cs B NpeBbILLIEeHUH Ne(PMHUTUBHBIX 3HAYE€HU KOHIIEHTPALIMU TOPMO-
HOB, BCE CUCTEMBI SHAOKPMHHBIX XeJie3 MPUXOIAT K ONTUMaNbHOMY
YPOBHIO peryysiuvy B3pOCJIOro MHIWBUIA.

KnnHnko-¢pu3HoorHdeckne nepuoabl CTAHOBJICHHS
UEJOCTHOH CHCTEMbl 3HIOKPHHHOW pery/asauud

Hynesan cmadus — cmadus HO60poxcOeHHOCMU

3Ta cTaavs NOJIOBOTO Pa3BUTUS OYEHb BaXKHA ISl MOHUMAHUSA He-
KOTOPBIX U3MECHEHUHA B OPraHHU3ME [0 Ha4daja COOCTBEHHO MOJIOBOIO
co3peBaHUs. OHa OTIM4YaeTCs MO XapakTepy OT IMOCACAYIOLIeH Iu-
TeJIbHOM CTAIMM UH(PaHTUIN3MA. BoliesieHe 3TOM CTaluy HEOOXOOU-
MO [OTOMY, YTO Ha €€ TIPOTSKEHUM MOTYT BBIABUTHCA BpPOXIECHHbLIE
HApYLUEHUS PEIPOAYKTHBHOM CUCTEMBI. DTa CTAAHS XapaKTepHU3yeTcs
HaJIMYMEM B OpPraHM3Me HUPKYJIUPYIOUIUX MaTepUHCKMX TOPMOHOB, a
TAKKE€ MOCTETNIEHHBIM PErPecCcOM IEATENIBHOCTA COOCTBEHHBIX XeJe3
BHYTPEHHEN CEKPELIMH MOCJe NPEeKPalleHUsE CTUMYISLMY MOCTETHUX
B aHTEHATA/ILHOM MEPHOJE.

KUIMHHYeCKM CTAIWK CBOMCTBEH TaK HA3BIBAEMBI IOJOBOI KpHU3
HOBOPOXIEHHBIX. OH 0COOEHHO SIPKO TIPOSIBIISIETCSI B CBOSOOPA3HOM
COCTOSIHUM DEMpPONYKTMBHOTO amnrapata. MiHorma y HOBOPOXIEHHBIX
JIEBOYEK OTMEYAeTCA peakilyis CO CTOPOHBI MaTKHU, MOSIBIAIOTCS KpO-
BSIHMCTbIE MEHCTPYaJIbHOIMOMNOOHbIE BHIOENIEHHS, a TakKXKe JOXHOE
thelarche BIUIOTB OO cekpeliu MoJoka. IlogobHas peakiusi MOJTOYHBIX
XeJe3 B Iepyoll HOBOPOXICHHOCTH ObIBACT ¥ Y MAJIbYUKOB.

B 3TOT ITepHo 0OTMeYaeTCs MOBBILIEHHOE COAepXaHHe COMaTOTpO-
[TMHA B TUIa3M€ KPOBU M, KakK CJeACTBUE, HAMOOIbIINE TEMIILl POCTa
10 CPaBHEHUIO ¢ TMOCIEOYIOIIMM POCTOM JeTeit 10 Imybeprara.

[lepsas cmadus — cmadus demcmea (uHgawmuausm)

XapaKTepHO MeJIEHHOE, TIPAKTUYECKH He3aMETHOE Pa3BUTHE PETpo-
LQYKTMBHO CHCTEMEI ITPU IIOCTENIEHHOM, HO HEYKJIOHHOM COMATUYECKOM
pa3sBUTHM OpraHM3Ma. Bemyuias poib B 3TOT IEPHOA TPHUHAUIEXKUT
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TOPMOHAM IITUTOBUIHOM XeNe3bl U COMaTOTPOITHOMY FOPMOHY TUrodusa
yepe3 MoCpeacTBO COMaTOMEIMHOBOH aKTUBHOCTH M MHCY/IHAHA.

Y neBouex HAyWHasi ¢ 3 NeT orMedaeTcs 0ojee BHICOKUI YPOBEHbB
COMAaTOTPOITHHA, U OHHU OINEPEXAIOT B POCTE CBOMX CBEPCTHHUKOB Malb-
YUKOB. MakcUMabHAsl aKTUBHOCTD LUIUTOBUAHOM XeJie3bl BEISIBICHA B
S5-7eTHEM BO3pacTe, a YCTOMYMUBLIE OOpAaTHBIE CBSI3U B CUCTEME TMIIO-
¢u3s — mmroBUIHAs Xeie3a GopMupyiorcs yxe B 8 — 9 ser. Hemo-
CPEeNCTBEHHO Nepeld My6epTaToOM CeKpELIMsl COMaTOTPOINMUHA elle 601b-
e BO3pacTaeT U oOpa3yeT mpemyOepTaTHBIM MUK C COOTBETCTBYIO-
MM YCWIEHMEM pOCTa. YPOBEHb 3CTPOT€HOB U KOPTUKOCTEPOMIOB
MOBBIIAETCA MEUTEHHO, JOCTUTas K KOHUY nepuona numb 1/3 ypos-
H$ B3pOCHbIX. HapyxHble M1 BHYTPEHHUE T€HUTATUH Pa3BUBAIOTCA Ma-
JIO3aMETHO, BTOPHYHBIX MOJIOBLIX MPU3HAKOB HeT. CTagus 3aKaHYUBA-
ercsi B 8 — 10 ner.

Y MabYUKOB 3Ta CTaaus OoJiee IMUTEAbHA, CEKpPeLMsi COMAaTOTPO-
MMMHA HaXOAWTCS Ha MEHbBLUIEM YPOBHE, OLHAKO 3a CUET [UIMTEABHOCTH
ero BO3ICHCTBHSA YCKOPEHHBIN TEMIT pOCTa COXpaHSAETCS AOJbLUE (IO
10 — 13 jer). OyHKIIMA KOpbl HANMOYEYHUKOB pa3BUBAETCA MPUOIH-
3UTENILHO TaK Xe, KaK Yy 1eBo4YeK. CylIECTBEHHON TUHAMHUKY [TepBUY-
HBIX ¥ BTOPUYHBIX ITOJIOBBIX MPU3HAKOB HE HaGII0IaeTCsl.

B 3t0T nepruoa GyHKUHOHAIBHO CIIOCOOHAST peNPOAYKTUBHAS CUC-
TeMa HaXOIWTCS NOI KOHTPOJIEM TOPMO3HEIX MPOIIECCOB CO CTOPOHEI
€¢ LEHTPAIbHBIX Y4acTKOB. OMTHUM M3 TaKUM MEXaHU3MOB SIBISIETCSH
TOHAJIOTPONHH-WHTHOHUpPYIOUIHA ¢pakTop. [laHHEBIE IUTEpaTYPHl CBUIE-
TEJLCTBYIOT O TOM, uTO Mojiekyia TH® mo MoneKyiasipHOMY Becy,
UMMYHHBIM ¥ JPYTUM CBOMCTBaM OJIM3Ka K MOJIEKY/e TOHAIOTPOIH-
Ha, HO He 00JIaflaeT CIOCOOHOCTHIO CTUMYTUPORATHL TOHANLl. Bxons B
KOHKYPEHTHOE B3aUMOIEUCTBHE C TOHATOTPONIMHAMU 32 COOTBETCTBY-
FOII{HE PELENTOPhl B OpraHax-MHIIEHSIX, TOHATOTPOITMH-UHTHOUPYIO-
it daxrop (FUD) Gnokupyer roHanoTpornHuil apdexr. Ha atom
CBOMCTBE OCHOBaHa METOJMKa ONpENCIeHUs MHIMOUTOpa, pa3pado-
taHHasg Hamu (H.B.CenbBeposa ¢ coaBT., 1976). BTOT ke MeXaHH3M
BO3MOXEH IUIST THITOTATAMUYECKHUX LIEHTPOB, PETYAUPYIOLIUX AeSATE/Ib-
HOCTb FMNIO(PU3a MO NIPUHLMITY 00paTHOM CBSI3M.

Pe3ynbTaThl aHATTM3a JAHHBIX JIATEPATYPHI U HAIUX UCCIIEIOBaHUMN
MMO3BOJISIIOT IIPEANIONOXHThb, YTo T MP He HaeHTHYEH KaKUM-THOO rop-
MOHaM 3MnudHU3a, cCKopee MocjeqHUe OOYCIOBIUBAIOT MPOAYKUHIO
uHruburopa runodpusoM. Murndbupymoiiee BavsHue Ha runodus 6uo-
JIOTUYECKH 1IeJ1eCO00pa3HO, TaK KaK MPErsTCTBYET QYHKUUOHUPOBA-
HUIO PENIPOOYKTUBHOMN CUCTEMBI 10 TIepUoda, Koraa ocTanbHble hyHK-
LIMM OpTraHu3Ma (pocT, ajanTtalisa) JOCTUTaloT CBOEro J0CTaTOYHOIO
pa3suTHusi. U3BecTHO, 4TO 3nudU3 ABNIETCS OPraHoM, 00ecTieYruBaio-
UIMM BPEMEHHOE B3aUMOJACHCTBHUE PEITPOAYKTUBHON CUCTEMBI C IpY-
CMMH cHCcTeMaMu opraHuaMa. ToT akr, yto cekpeunst TP coxpaHs-
€TCAd B NEPHUOI aKTHMBHOIl PeNnpONyKTUBHOH IE€ATEJIbHOCTU, 3aKOHO-
MEPHO M3MEHSETCss B XOIe TIOJNOBOTO IMKJIA U MCYE3aeT JIMIUb IpHU
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yracaHUH NMONOBOH (DYHKIIMM, CBUIETEIBCTBYET, UTO €r0 pOJib HE UC-
YepITBIBAETCS YYACTHEM B PETYISUUH yGepTaTHOro pa3suths. KoH-
LIEITIIUA O Havyajle myOepTaTa KakK pe3y/ibraTa «CTapeHMs» THIIoTaNaMy-
ca U CHUXXEHUS YYBCTBUTENBLHOCTH €TI0 K NOJIOBLIM FOpPMOHAM, Clel-
CTBHEM YETO U SABJIACTCS NOBBILIEHHE aKTUBHOCTH IMOJIOBBIX XKEJe3, He
MTONTBEPIAWIACE.

Bmopasa cmadus — eunoguzapras — wavano nybepmama

[NomyyeHHbIe B X0I€ UCCIEN0BaHMIT TOKA3aTeIbCTBA AKTUBALIMU LIEHT-
PATBbHBIX PEryJIATOPHBIX TIPOLIECCOB, JIEXAIIMX B OCHOBE MOIOBOTO CO-
3peBaHus, cliexywlide. Bo-nepBhIX, K Havyaly TOJOBOIO CO3PEBaHMST
TIPOUCXOOUT CHIDKEHHUE 3KCKPEIUKU C MOYOU MHTMOUTOpa rOHAaIOTpO-
MMHOB. BO-BTOpBIX, H3MEHEHHE YPOBHA KOHIIEHTPAaLIMH B KPOBH (OJI-
JIUTPOIHMHA Y JIIOTPOIIMHA NPEeAIeCTBYeT M3MEHEHNUSM YPOBHS KOHLIEHT-
pallMM B KPOBM TECTOCTEPOHA. B-TpeThNX, yBenUueHne pa3dpoca KoJe-
0aHUil MHOWBUOYAILHBIX MoKa3zaTenel GHOUTUTPONMUHA U JIIOTPOIIMHA
NpeaLIECTBYET aHAJIOTUYHOMY 110 PEryisiTOPHOMY CMBICTY YBETHYEHUIO
pa3bpoca KoneOGaHHU ypOBHEH 3CTPOreHOB U TeCTOcTepoHa. [locnenHee
CBHUIETENLCTBYET O TOM, UTO B IMyOEPTATHON aKTHBHOCTH TOHAH Cyllle-
CTBYET IMEPHOI, KOTAA 3HAYMTeJIbHAS TOHAJZOTPOITHAs! CTUMYJISILIUS He
naet 3¢h@eKTHBHOrO cTepounoreHe3a. bosnploi nnanazol KosebaHW
MHIMBUAYAIIBHBIX MTOKa3aTeJiel MoJOBbIX TOPMOHOB B 3TOT MEPUOA yKa-
3BIBAET HA OTCYTCTBUE C(HOPMHUPOBAHHOI 0OpaTHOM CBA3M.

OAHMM M3 TIPU3HAKOB Pa3BUTUS CUCTEMHBIX B3aMMOOTHOLIEHHUIA
3HIOKPUHHEIX XeJie3 B XONEe MONOBOTO CO3PeBAHUS SABISETCS MOBBI-
LLIEHMEe YYBCTBUTENFHOCTH IOJIOBLIX XeJie3 K TOHAXOTPOITHBIM FOpMO-
HaM. DTO MpOSABIAETCA B YBEIMYEHUH KOJHYECTBA TECTOCTEPOHA Ha
SIUHULY JIIOTPOITHMHA U (DOJUTUTPONHHA, B yBETUYEHUN QYHKIIMOHATb-
HBIX BO3MOXHOCTEN MOJIOBBIX XeJie3 B pe3yIbTaTe UX YCUIIEHHOTO pas-
BUTUA B NEPHOA TIONOBOTO CO3PeBaHUsI BCIEACTBHE TOHATOTPOITHOMN
CTUMYNSLIMHU. TakuM 00pa3oM NOCTUTaeTCs Bce GOMblIask COMIaCOBaH-
HOCTb, Pa3BUTHE, a 3aTEM U CTAOWIM3ALIMSA B3aUMOCBS3e MEXAY T'U-
nohu30M U rOHaJaMHu.

C noMOILBIO 3KCITEPHMEHTAIBHBIX HCCIEAOBAHHI YIaJIOCh 0XapaK-
TEPU30BATh P OCHOBHEBIX (PaXTOPOB, OGYCIOBIUBAOILINX YBEJIUUEHUE
YYBCTBUTEJILHOCTH TOHAl K CTUMYJIMPYIOIEMY BIUSHUIO TOHAIOTPO-
TIMHOB B ITpolIEcce MOMOBOro co3peBaHUs. MU ABIAIOTCA: U3MEHEHNE
WHTCHCUBHOCTH BBIBENEHWUSI TOHANOTPOITHBIX TOPMOHOB U3 LIMPKYJIH -
PYIOILLIETO pycia, U3MEHEHUEe aKTMBHOCTH (HUKCAIIMM TOHATOTPOITH-
HOB B TroHane, GakTop «BTOPUYHOIO IMOCpPEeAHHKa» (UHKIHYECKOTO
AM®), OTBETCTBEHHOTO 3a Mepenayy CTHMYIHPYIOLIETO BO3AeHCTBUS
rOHaIOTPOINMHOB C UX peLIENTOPOB HA BHYTPUKIIETOUHBIE CYOCTPATHI,
M3MeHeHUe CUHTE3a U CeKpelluM aHIpPOreHOB.

KiiMHU4YecKy 3Ta cTaaus BBIABNAETCS y AeBo4yek ¢ 8 — 10, y Mab-
yukoB ¢ 10— 13 ner. HabGmomaerca pe3kast akTUBU3ailUs runodusa
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(BKIIIOYAs TOHAZOTPOITHYIO M COMATOTPOITHYIO QYHKUMMN). YCIIeHuE
CEeKpEeIIMH COMAaTOTPONUHa BoJiee BHIPAXKEHO Y JEBOUEK; OHM KaK Obl
HaXoIsTCsI Ha BEPILUHUHE ITyGepTaTHOro CKavykKa pocTa, Y MATBYUKOB OH
JIMIIIb HAYWHAETCS M HE TaK BBIpaXeH, KakK B MOCHEAYIOLIEH CTaIHM.

VY nuu 060ero nojia HHTEHCUBHO BbIAensieTcsl (GOUTUTPONUH, CTH-
MYJIMPYIOILMi1 pa3BUTHE CEMEHHBIX KAHAIBLEB B SIMYKAaX, YTO BJICYET
3a co0oit Yy MaTbYMKOB OBICTPOE YBETMYEHHUE Pa3MEpOB TECTHKYJ. B
10 ner y 28 % MalbUUKOB OTMEYAETCS 3HAYUTETLHOE M3MEHEHUE SITYEK,
YTO SIBJIAETCSI [IEPBUYHBIM MOPQOJIOTHYECKUM MTPU3HAKOM Hayana Iy-
6eprata. Y MaIbYMKOB 11 JieT yBenmyeHe sudeK Habonaerca B 67 %
ciay4aeB. B Bo3dpacre 12 et 3ToT MOpPQOSIOTHYECKMI NTpU3HAaK MybepTa-
Ta BEIpaXKeH IMOYTH Y BCEX.

Ha sT0i1 cTanuu y n1eBoYek MOSIBASETCS MEPBbI MPU3HAK [TONOBO-
TO CO3peBaHMst JEBOYEK — YBEJINYEHHE MOJIOYHBIX XeJte3 (thelarche).
PocT MONOYHBIX XKejle3 MHOTAA HaYWHAeTCss aCMMMETPUYHO, YTO CBSI-
3aHO, ITO-BUAMMOMY, C Pa3HOW YYBCTBUTEIBHOCTHIO TKAHEH K CTUMY-
JIMPYIOLLIEMY BIMSHUIO TOPMOHOB. Yallle repBoit yBeTUYHUBAETCA JeBast
XeJe3a; B JalbHEHIIIEM 3Ta aCHMMETPHS HCUe3aerT.

Pa3BuTre MOJTOUYHBIX XKeJie3 ITPOTeKaeT BECbMa XapaKTePHO: CHaya-
Jla XeJIe3UCTYI0 TKaHb MOXHO TOJIBKO IPONalbIIHPOBATh, 3aTEM BbI-
MSTYMBACTCH OKOJIOCOCKOBBIM KpYXOK. B nocienyrolieM Hapsaoy ¢ pa3-
BUTHEM XEJIE3UCTOM TKAaHU OTKJIANBIBAETCS XKUPOBasi TKaHb U 00pa3y-
€TCs 3peJiasi MOJIOYHAsI XeJie3a.

TIpomoyokaeTcsi He3HAYUTENbHAS aKTUBaLMsA (PYHKUMH KOPHI Ham-
noyeyHUKoB. Hannmoye4HUKOBLIE aHAPOreHbI BMECTE C TOSIBIISTFOLIUM--
cs1 HeOOJIBIINM KOJIMYECTBOM ITOJIOBBIX TOPMOHOB MHOTIA MOTYT IIpU-
BOJIUTDb K HAYaJTLHOMY CKYIHOMY OBOJIOCEHHUIO TeHUTATHH. BO3MOXHO
HeOOoJbIIIoe YBEIUUEHHE HAPYXHBIX reHUTanuil. CTaaus OKaHYUBaET-
csl, KaK MpaBWIo, V IeBoYeK B 9— 12, y MaJibuuKOB — B 12— 14 jer.
B nepron nos1oBoro co3peBaHUA OKOHYaHUEM CTATUM SIBIACTCS TOSB-
JIeHHe Ka4eCTBEHHO HOBOTO INpH3HaKa ITybeprara.

Tpemobs cmadus — cmadus aKmueu3ayuu 20Hao

XapakTepu3yeTcsi OHa TeM, YTO B 3TOT IIEPHO o BAUAHHEM GO~
JIMTPOITKMHA Y HAPACTAIOLIETO KOMMYECTBA JIOTPOIIMHA HACTYTaeT aK-
THMBU3AIIMSI UHKPETOPHOM NegTeIbHOCTH FOHAM, [IPOMCXOIAT HapacTa-
HHE KOHLIEHTPAaLIMH ITOJIOBBIX CTEPOMIOB B KPOBU. DTa CTAMs [IPUME-
yarejibHa TeM, YTO Y MAJBYMKOB GHOJIOTMYECKH CYMMUPYIOILUH 3¢-
(beKT aHAPOreHOB U COMATOTPONMHA TPOSBASIETCA UHTEHCUBHBIM yC-
KopeHueM pocrta. Ctanus HauMHaeTcd y AeBouek ¢ 10— 11, y Manbpyu-
KOB — ¢ 12— 14 ner.

Y neBoYeK Moj BAMSHUEM 3CTPOreHOB MPOMONIXKAIOT Pa3BUBATh-
Csl MOJIOYHEIE XeJjIe3bl, MTOCTENEHHO YBEJIUUUBAIOTCS Madble MOJO-
BbI€ I'yObl U IMOSABASETCA KAYECTBEHHBIH IMPU3HAK — JIOOKOBOE OBO-
JIOCEHHUE.
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J1s ManbUMKOB 3Ta CTaaus XapaKTepHa TeM, YTO OHMOJIOTMYECKH
cyMMUpYIOLIMiA 9hEKT COMATOTPONMHA M aHIPOTEHOB MPOSABIISICTCS
HHTEHCHUBHEBIM YCKOpeHHeM pocTa. IlepBUYHBIE MMOJIOBblE MPU3HAKHU
TIPONOJIXKAIOT Pa3BUBATHCA.

Benen 3a ImyGepTaTHBIM YBETHYEHUEM STMUEK, TTPUMEPHO depe3 rol
TIOCJIe €r0 Hayasna, IIPOUCXOIUT YBETHYEHHME TEMIIOB Pa3BUTHSI TIOJIOBO-
r0 WieHa, TIpY 3TOM 3HAYUTEILHBIN IIPUPOCT UMEET MECTO B BO3pacTe
oT 12 mo 15 net BrmounTenbHO. Heo6X0MHMO OTMETUTE, YTO IMyOEpTaT-
HOE YBETHYEHHE HAPYXHBIX MOJOBLIX OPraHoOB Y MATBYMKOB ONEPEXaeT
pPa3BUTHE BTOPUYHBIX TTOJIOBLIX MPH3HAKOB MPUMEPHO Ha 1,5 — 2 roza.

Cpeny BTOPHYHEIX TOJIOBBIX IIPH3HAKOB Y MATLYMKOB IIPEXIE BCE-
ro HauMHaeT pa3BUBATLCA JJOOKOBoe oBojioceHue (pubarche) ¢ 11 mer,
HanboJjiee MHTEHCUBHOE NPOrpeCCHpOBaHMe 3TOrO IMpPH3HAKA IMPOKC-
xoauT B 13— 14 ner, ¥ K 14 rogaM y G0JBIIMHCTBA MAJIbYHKOB 3TOT
MPHU3HAK B TOM WIH MHOW CTENEHMW BHIPAXEH.

CrepounoreHes y MIBYHKOB Ha CTAAMK aKTHBH3alIMM TOHAM Xapak-
TEPU3YETCS HE TOJILKO ITOBBLILIEHNEM KOHIIEHTpallMK aHnporeHoB. iMeH-
HO B 3TOT MEPHOI KOHIIEHTPALIMA 3CTPOTEHOB MaKCUMaJibHa. BiusHue
BbIcokoro conepxaHua OCI 1 3cTporeHoB HHOTAA NPOSBISIETCSA B pe-
aKIIMHA MOJIOYHEIX XeJie3. DTO TPOSIBIAETCS GU3HOIOTUYSCKMM TPHITY-
XaHUEM, YBEJIMYEHHEM M PAaCIIMPEHHEM 30H COCKAa M apeoJibi, YCHIIe-
HHEM NUTMEHTALIMH, TIOSBIEHNEM OTHEJBHBIX BOJIOCKOB. TaK Ha3bIBae-
Moe MybepTaTHOE HaOyXaHHe MOJIOUHBIX XeJie3 B BHIE KOHHUECKOTO
YBEJIMYEHHUS COCKa ¥ OKOJIOCOCKOBOTO KPYXO04YKa (rTHHEKOMACTHsA) ObL1O
oTMe4yeHO HaMu ¥ 13-netHux B 13,3 % ciyyaes, v 14-netHux — 32,4 %,
B 15 neT — 15,5% u B 16 net — 12,9 %. DT U3MEHEHUSI TIPEXOAALLU U
MCYE3aI0T CAMOCTOATENIEHO K KOHILY TepHofa MONOBOTO CO3peBaHMs.

3akaHuMBaeTCd 3Ta CTaaus y JeBodyek B 10— 11 jer, y Majibuu-
KOB — B 12— 16 ner.

Yemeepmas cmadus — cmaous MaKCUMaAAbHOZ0
cmepoudozeresa

Ha 3Toit cTaguu MpoucXoauT MaKCHMMAJIbHOEe HapacTaHue Bhblaese-
HMS aHAPOT€HOB ¥ 3CTPOTEHOB, NPUYEM HUHTEHCHBHO (QPYHKIUHOHHUPY-
IOT KaK TOHAaJbl, TaK ¥ Kopa HaanoyeyHMkoB. CTamus HauMHaeTcs y
JaeBoyek B 10— 13, y ManrbuukoB — B 12— 16 ner.

Y MaJTbYHKOB YPOBEHb COMATOTPOITMHA OCTAETCS BBHICOKMM, Y JEBO-
YyeK HalmonaeTcs TEHIEHUMS K CHIDKEHUIO ero KOHLIeHTpauuy. [ToaroMy
CKOpOCTB POCTa Y MATHLYMKOB MAKCUMANTbHA, a Y JEBOYEK OHA I1aNacT.

W3MmeHeHHS B peNpONYKTHBHOM CHCTEME XapaKTEPU3YIOTCS [MOSB-
JIEHUEM AKCWUISAPHOTO OBOJIOCEHMSI, MPOAODKAIOLIMMCS POCTOM re-
HUTAIUHI, a y MAIBYMKOB, KpOME TOro — OoJIblLIEH MyTaLMeid romnoca
U crieqUpUUYEeCKUMM aHATOMUYECCKMMHU U3MEHEHHUSIMHA TOPTaHH.

MyTanus rojoca — BaXHEIN NMPU3HAK, CBUAECTENILCTBYIOHMIMIEA O CTe-
TIEHY TOJOBO 3PEIOCTH HHOUBUAYYMA. M 3MeHeHHEe rofioca y Majlbym-
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KOB WJIET [1apajUIe/IbHO C IMyOepTaTHBIM pa3BUTHEM roptaHu. [1pu aToM
IEeTCKHH rojoc B IMHAMHKE BO3pacTa 4Yepe3 MPOolecc «IOMKH» IoCTe-
MEHHO NMEePEXOIUT B TUNUYHBINA Myxckoit. Hauarno MyTauimoHHOTO 1npo-
1ecca, XapaKTepHbIMH MPU3HAKAMHU KOTOPOTO ABJSIOTCH U3MEHEHUs
TeMOpa royioca, OTMEUYEHO HaMH y IMoApocTKoB 12 et B 9,9 % ciayuaes.
B penxux ciyyasx HUTMYHe MYXCKOTO Irojioca BCTpedaercs yxe B 14 jier,
a 3aBepllieHUEe GOPMHUPOBAHHS Iojloca Y BCeX MOAPOCTKOB OTMEYaeTCst
K 17 ropaM. OgHaxko cleayeT yKasaTh, YTO MyTallUs rojioca OYeHb Ba-
puabesbHBIH NIPU3HAK, O 4Y€M CBUIAETEJIBCTBYET TOT (haKT, YTO CpPeau
obcnen0BaHHBIX HAMM B BO3pacTe 14 JIeT ¢ «IETCKUM» roj0COM OBUIO
5,4 %, ¢ «nomaowumcs» — 88,7 un «Mmyxkckum» — 10,8 %. B cpennem
nybepTaTHBIE U3MEHEHUS T0JIoCa IPUBOIAT K IMTOHMKEHHIO €r0 Ha OIHY
OKTaBy.

B 3T0Mt cTanny Hambolee 4acTo BCTPEYAIOTCA IKCIECCH IT0J0BOTO
CO3pEeBaHHUA B BUIE IMyOepTaTHOro 6a3o¢uaIn3Ma 1 IOHOIIECKON THHE-
KOMAacCTHH.

Ilamas cmadus — cmadus oKoHYAmMeAbHO20 BOPMUPOBAHUS

DU3NOJIOTHYECKH 3TOT [MEPHON XapaKTePH3yeTCsl YCTAHOBJIEHHEM
cbalaHCHpOBaHHON 0OpaTHOM CBA3M MEXIY TOPMOHAaMH rUnogpusa u
nepudepuyeckuMu xenezaMu. Cranusi HAYMHaeTCs y IeBytiek B 11 —
14 ner, y woHOWIEH — B 15— 17 ser.

Y I0OHOLUEH Ha 3TOi CTagWM 3aBeplraeTcsi GOpMUPOBaHHE BTOPHY-
HBIX ITOJIOBBIX NMPH3HAaKOB (06pa3oBaHWe anaMoBa si0N0Ka, OBOJOCE-
HUE Ha JIULE, TTepexod OT XXEHCKOro K MYXCKOMY OBOJIOCEHHUIO Ha
Ji06xe — pubarche). Hanbonee MHTEHCHBHOE pasBUTHE €TO IMPOUCXO-
IUT B 14 jieT, ¥ B 15 y GONBILIMHCTBA MOAPOCTKOB aKCHILISIPHOE OBOJIO-
CEHHUE Da3BUTO B TOM WiM HMHON ctereHH. K 17— 18 romam y Bcex
3I0POBKIX IOHOIIEH OHO BHIPAXKEHO 3HAYUTEITLHO.

Poct BOJNIOC Ha 5MIlE, KaK NpPaBHIO, HAYMHAET PAa3BUBATHCS IIPH-
MEDHO 4epe3 rojl IOCJe TIePBOro MPOSBJIEHUS aKCHILUIIPHOTO OBOJIO-
CEHHA. DTOT IMPU3HAK IHHPOKO BapbUpyeT Y Pa3HbIX WHIWBMAYYMOB 1O
CTENEeHH BHIPAXEHHOCTH H CPOKaM TosiBNeHUusl. OBOJIOCEHHE Ha JTUIIE
TIPOSIBJISIETCA B CJIENYIOILEH TTOCAeMOBaTEIbHOCTU: BEPXHSS I'y0a, nmon-
Ooponok, uieku, wes. Poct Bojioc Ha BepxHeit ryge orMeuaetcsi B 13
Jer — B 6,6 %, x 15— 16 ronaM 3TOT NpHM3HAK B Pa3sHOM CTENEeHH
BBIPaXeH y Bcex noapocTkoB. Hanuune Bonoc Ha moaboponke oTMeya-
ercaB 15ner824,4%,8 16 net — 35,48, B 17 ner —y70%,ak 18 —
y 1oHoiei. B 20 jeT 3TOT NpHU3HAaK BBIPAXEH Y BCEX IOHOLIEH.

BBIpaXXeHHOCTh KaablKa HETIOCPEACTBEHHO CBsI3aHa ¢ NMyOepTaTHBIM
pa3BUTHEM Xpslleil TOPTaHU M H3MEHEHHeM MNpoduiA LIed — 3TO
TPU3HAK HEMOCTOSTHHBIM, MONBePXXKeHHBIH 3HAYUTEIbHBIM UHIWBUIY-
aibHBIM KosiebaHUsIM. [1o HaluM HaGMIONEeHWAM, Pa3BUTHUE Kadbika
MMEET MECTO TOJBKO Y YacTH TOAPOCTKOB: B 15 ner — 11,11 %, B 16
netr — 38,7, B 17 ner — 40 %.
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PocT B OCHOBHOM NMPUOCTAaHABAUBAETCS, XOTS MOXET IIPOIOJIKATh-
Cs 3a CYeT Xpsillied MMO3BOHOYHUKA M B JaJIbHEHLIECM.

Hauasuiuce B 15— 17 j1e1, 3Ta cTanus 3akaHyuBaeTcsl popMUpoBa-
HUEM TEPBUYHBIX U BTOPUYHBIX MMOJOBLIX MPU3HAKOB, XapaKTEPHBIX
JUISL 3pEJIOTO MYXYMHBI, K 17 — 19 romam.

MUMEHHO Ha 3TOM CTanuy y AEBYLIEK MOSIBISETCS MEHapXe, KOTOPYIO
HEKOTOpbIC BpayM M MeJarord OIMOOYHO pACLEHMBAIOT KaK IMPHU3HAK
HacTyrUieHus mybeprata. CoOCTBEHHO, Hayano V CTaiuU y IEBYLIEK M
MPUYPOUKBAETCS K 3TOMY COOBITUIO; KOHLIOM €€ CYUTAIOT 3aKpeIUIeHUE
OBYJIATOPHBIX LIMKJIOB U peryi. B stot nepuon y 90 % nesyliek HaGmona-
€TCs1 OCTaHOBKA POCTa BCJIEACTBUE 3aKPHITHS IMU(PU3APHBIX 30H (Ieif-
CTBHE 3CTPOTr€HOB) W CHIDKEHUS! KOHUEHTPAalUMH COMATOTPOITHMHA IO
3HA4YEHHI, COOTBETCTBYIOLLMX 3peJIbIM XKeHIUKHaM. CTaaust HaYMHaeTCs
B 11— 14 et u K 15— 17 ronam 3aKaH4HUBaETCs TIOJTHBIM CO3PEBaHUEM.

Co3peBatolinii GoLTUKYJT BEIpadaThiBaeT BCe OOJIbIIEE KOTUYECTBO
3cTporeHoB. EciM pocT MX KOHUEHTpalUMK HEUTpaTn30BaTh crieuudu-
YEeCKMMM aHTHUTE/IaMHU, TO BbIOpOCAa rOHATOTPOIIMHOB B CEPEIMHE LIMKIIA
He mpowu3soiiner. Bo3pacTaHne KOHUEHTPaLUMU 3CTPOFeHOB SBISIETCS
HEOOXOOMMBIM YCJIOBUEM K PE3KOMY YBEJIMYEHHIO CEKPELUHH — IHKY
JIT u OCT, cneAcTBHEM KOTOPOTO ABISIETCS OBYJALIMSA. OBYIALMS TIPO-
HUCXOIHUT TOJIBKO MPH 3THX YCJIOBHUSIX B CepEIUHE MEHCTPYATBHOIO LMK~
Jla, cYuTad TepBbIM JIHEM Hayala LMKIa — IepBblid IeHb MEHCTpYya-
LMHA ¥ [TOCNeIHUM — TOCIEIHWH AeHb Nepel nocnenywilei. Bee 31o
KacaeTcsl HOPpMaJIbHOr0 MEHCTPYaAIbHOIO LHUKIIA.

HauanbHoe nosuilieHue ypoBHs JII', KoTopoe mpellliecTBYET €ro
BEIOPOCY B C€peIMHE LUKJIA, CTUHMYNIMPYET CHHTE3 TIPOTeCTepOoHa KIeT-
KaMH rpaHysessbl. [IporecTepoH siBisieTcst COCTaBHOI 4acThIO CUTHANA,
KOTOPBI MO MEXaHU3MY IMOJOXUTENbHON 00paTHOM CBSI3U BBI3BIBACT
«MUKOBHIH» BbIOpoC JII. KpoMe Toro, rmporectepoH NMpUHUMAET y4a-
CTHE B Mpolecce OBYISUMN, TeHCTBYA NapaKPUHHBIM ITYTEM, TTOCKONb-
Ky OH HeOOXOOuM I CHHTE3a (PEPMEHTOB, 00eCTIEUUBAIOIIUX MECT-
HOE UCTOHYEHHE CTCHKW GOJUTMKYJA, Yepe3 KOTOPYIO AOJDKHB MPOH -
TH SSHUEKIETKA M SHLIEHOCHBIH 6Yropok.

B HavanpHOHM (ha3e MOCTOBYJISTOPHOTO MEpHO/a, KOIIa HabIonaeTcst
KPAaTKOBPEMEHHOC MMaJeHNe KOHLEHTPAIlMU CTepOMIOB B KPOBH, JIOIM-
HYBIUMH (OJUTUKYN HAaYUHAET 3aAIOHATHCS JIOTEAUTHHBIMM KJIETKAMM,
AMEIOLLMMHU XEJTTYI0O OKpPacKy M OOTaThIMU JMOUIAMU. BuoxuMuieckast
CIIELIMAIM3ALIMS IOTEUIbHBIX KJIETOK TaKOBa, YTO Mon BiausHueM JIT,
IEHCTBYIOLLETO Yepe3 CUCTEMY aleHMIATLUMKIA3bI, OHH MPOMYLIMPYIOT
OoxblLIOe U BCE BO3pacTalolliee KOJAUYECTBO MPOreCTEPOHA U 3CTPOT¢HOB.

BricoKMe KOHLEHTpallMM 3CTPOreHOB M TPOreCTepoOHa B KPOBU
MHTUOUPYIOT TMIIOMQUIAPHYIO CEKpPEeLIMI0 TOHANOTPOIIMHOB, 3TOT 3¢-
¢dekT onocpenoBaH IJIaBHBIM 00pa3oM BO3AEHCTBMEM Ha LEHTPLI
TUIIOTaJIaMyca.

Ilpu nereHepalLyy XeNTOTO T€a TIPOUCXOIUT Pe3K0oe MaaeHHe KOH-
LICHTpallMK 3CTPOreHOB W MnporecrepoHa B KpoBu. [1pu 3ToM n3bupa-
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TeJIBHO Bo3pacTaeT KoHLeHTpauud PCI, 4yTo 3anyckaeT HOBYIO BOJHY
co3peBaHus HOJUTUKYNOB. B 3TO BpeMs B CEKPETOPHOM 3HIOMETPHH,
HUCIBITBIBAIOLEM TEIEPh HEAOCTATOK CTEPOMIHON CTHUMYJISILIMHU, BO3-
HUKAIOT reMMOpparuyecKue M JereHepaTHBHBIE M3MeHeHMS; HaKarl-
JIMBAsICh, OHH TPUBOAAT K KPOBOTEUEHHIO H OTTOPXEHUIO KOMITOHEH-
TOB, KOTOpHIE fajiee YOATIAIOTCS C MEHCTPYaIbHON KpoBbio. Y 95 %
XKEHIIWH KpOBOTEUEeHHE JUTUTCA 3 — 7 OHeix.

AHaH3Upys GoNbLIOA PaKTHYECKMH MaTepHUal IO U3YUYCHHIO TH-
HaMMKHU pa3BUTHSA BTOPUUYHBIX TIOMOBBIX MPU3HAKOB y 499 neBoYeK U
322 ManpYUKOB B MPOJOJIBHEIX UCCIENOBAaHUAX, MOXHO CIeNaTh cie-
JIYIOIINE BBIBOJBI.

Pacnipenenenue obciieqOBaHHEIX HETEH MO CTAAMSAM ITOJIOBOTO CO-
3peBaHMA (CM. TabJIMILy) ITO3BOJIWIO BBISIBUTH LIMPOKYIO Bapualeilb-
HOCTb B PacNpOCTPaHCHUH pa3IMMHBIX CTaOWi B IIpeiesiax OgHOTO U
TOTO XE BO3pacTa, YTO MOXHO OOBSICHUTh WHIHUBHUIYAJIBHBLIMH OCO-
GEHHOCTAMHM MOJIOBOTO Pa3BHUTHSA AETEH M MOAPOCTKOB. B IMHaMHKe
pa3BUTHS BTOPUYHEBIX ITOJIOBBIX NMPH3HAKOB Y MATBYHUKOB U IEBOYEK
UMEIOTCS pazjiMyuMs, 3aKJII0YaloIIMeCs B TOM, YTO IO CPaBHEHHUIO C
MaJIbYMKaMH, MOJIOBOE pa3BUTHE JEBOYEK MEHee pPacTAHYTO BO Bpe-
MEHH U NMPOHUCXOOUT CKAYKoobGpa3Ho.

Bo3pacTHoe pacnpenenenHe 00cjeI0BaHHLIX AeTei H NOAPOCTKOB
M0 CTAJHAM HOJOBOrO CO3peBanusn’

Boapacr, Hon CTanus rnonoBoro co3peBaHus, %

net I 11 I v \% Hroro
10 I 28,0 67,0 5,0 - - 100
M 74,0 26,0 - - - 100

i1 I 15,0 44,0 24,0 14,0 3,0 100
M 67,0 32,0 1,0 - — 100

12 I 4.0 30,0 32,0 20,0 14,0 100
M 39,0 47.0 12,0 2,0 - 100

13 a 1,0 11,0 19,0 17,0 52,0 100
M 8,0 36,0 45,0 9,0 2,0 100

14 a 2,0 6,0 3,0 30,0 61,0 100
M - 17,0 30,0 44,0 7,0 100

15 il - - 3,0 6,0 91,0 100
M - - 9,0 68,0 23,0 100

16 I — - - 38,0 100,0 100
M - - - - 62,0 100

17 I - - - 21,0 100,0 100
M - - - — 79,0 100

HpHMC‘{aHHCZ O — NEBOYKH M AEBYUIKH, M — MAJIbYHKH H IOHOIUH.

* Cob6crBenHble aaHHble (JI.T1. Aranosa).
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CyuuecTBylouiMe KiacCU(PHUKALMH CTaIUil NOJOBOr0 CO3pEBaHMSI
OTJHUYAIOTCA OT NpemtoxeHHoH. Tak, B moHorpaduu JI. M. Ckoponok
1 O.H. CaBuyeHko (1984) xapakTepu3ylOT IeJeHUE HA CTAOUM CIeaylo-
LM 00pa3oM:

Ia — oTcyTCcTBHE yBeNMUYEeHUSI HAPYXKHBIX [TOJIOBBIX OPraHoOB;

[6 — HavyanbpHOE YBEJIMYEHUE STHYCK;

Il — yBenuyeHHe SHYEK H MOUIOHKH, U3MEHEHHE €€ perbeda, NosIB-
JIEHHE BTOPMYHBIX TOJIOBBIX MIPHU3HAKOB B BUIE PEIKHX IIPAMBIX BOJIOC
Yy OCHOBaHMS I10JIOBOTO WIEHA, peXe — B MOAKPLUIBLIOBBIX BIIAAHHAX;

II1 — manbHelluiee yBeJIUYEHHE SIMUEK U MOLIOHKH, ITUTMEHTALIUSA
KOXW MOIIIOHKH, YBeJIHYEHUE JUTMHBI U AMAaMeTPa ITOJIOBOro YieHa u
ero rojosku. K BTOpUYHBLIM MOJIOBBIM IMPU3HAaKaM 3TOH CTaaMH aBTO-
pPbl OTHOCST OBOJIOCEHHE, ITOXOXeE Ha BOJIOCAHON ITOKPOB B3pOCHOTO,
HO 3aHMMalolllee MeHBUIYIO TUIOINANb, HE pacIipoCTpaHsolieeca Ha
BHYTPEHHIOIO IIOBEPXHOCTE Oenep;

IV — ¢opMa ¥ BeTMUHHA HAPYKHBIX MTOJOBLIX OPTaHOB M MOJIOBOE
OBOJIOCEHHE, KAK ¥ B3pOCJIOTO.

ITono6Hasa KayecTBeHHad OLIEHKA Pa3BUTHSA TPU3HAKOB JIEXHUT B
ocHoBe kiaccudukanuu Jx. TanHepa (1962). Drta kiaccupukalus
HauboJlee paclpocTpaHeHa W ropasmo JIy4llle COOTHOCHUTCSI C HalllUM
NeJIEHUeM Ha 3Talbl pa3BUTUS SHOOKPUHHOMN CHCTEMBI.

I cTagus TOJIOBOro pa3BUTHSA MANBLYUKOB — Ipemybeprart. Bropuy-
HBIX TTOJIOBBIX TIPM3HAKOB HET.

Il cranns — myGepraT. HeGonbllioe yBeimieHHe MOLIOHKH U TECTU-
KYJI; [IOJIOBOM WIEH OOBIYHO He YBETMYMBAETCS, KOXA MOIIOHKH Kpac-
HeeT. PocT peakuX INIMHHEBIX CTA00TMMIMEHTUPOBAHHBIX BOJIOC, BOJTOCH!
MpsIMble, U3PedKa BBIOTCSI, B OCHOBHOM Y OCHOBaHMUS MeHHCA.

111 ctanua — nanpHeiilee yBeTHYeHHE MOIIOHKH W TECTHKYJI, YBe-
JIMYEHHUE TIOJIOBOrO WieHa B OCHOBHOM B IUIMHY. BOJIOCH CTaHOBSTCS
TeMHee, TpyGee, 00Jbilie BBIOTCS, paCITPOCTPAHAIOTCA Ha JIOHHOM CO-
YIICHEHUH.

IV crapusa — panpHeiiliee yBeJTMYeHHE TECTUKYJT U MOIIOHKHM, 1O~
JIOBOY WieH YBEIMUUBAETCA B TONIIMHY. OBOIOCEHHME BHELIHE TIO B3pOC-
JIOMY THITy, HO 3aHWMaeT MeHbllee [IPOCTPAHCTBO.

V cramus — reHUTaJIHH 110 pasMepaM U GopMe COOTBETCTBYIOT ITO-
JIoBO3penbIM. OBOJIOCEHHE MOJTHOCTBIO COOTBETCTBYET B3pOCIIOMY.

1 cTagus monoBoro pa3sBUTHA OJeBOYEK — npenyoepTaT. BropuuHbIx
TOJIOBBIX TIPU3HAKOB HET.

II cranusa — nmybeprar. Tenapxe (ctanust 6yToHa); HATMYME HEGOb-
ILIOTO OBOJIOCEHHUS OKOJIO OOJIBIINX IMOJOBEIX I'y0.

III cramus — nanbHeilee pa3BUTHE MOJOYHBIX XeJle3 (TaTbITUpy-
€TCS XeJle3UcTasl TKaHb, HO XeJe3a He KOHTYpUPYETCS); OBOJIOCEHHE
pacrpocTpaHseTcs ¢ 60JbIIMX NOJOBBIX I'Y0 10 HATIPABJIEHUIO K JIOG-
KY; pa3sBUTHE OOJBLINX TTOJIOBBIX TYO.

IV ctanust — nanpHeilIee pa3BUTHE MOJIOYHBIX XeJle3, apeosia BhI-
CTyTIaeT U3 BTOPUYHOTO BO3BHILIEHH;, PACTIPOCTPaHEHHE OBOJIOCEHUS
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¢ OOJIBLIMX MOJIOBBIX Ir'y6 MO HAIPABJIEHHUIO K JJIOHHOMY COYIEHEHMIO;
MOSIBJIEHWE aKCWUISIPHOTO OBOJIOCEHUS.

V craausi — MeHapxe; 3aBeplieHue 0QOpMIEHUST MOJIOYHBIX Xele3
Y IIOJIOBOT'O OBOJIOCEHMS.

Kak mokasaim Hali uccieqoBaHus, Hauboee HHOOPMaTHBHBIMH
GEHOTUNMMYECKUMU TPOSBICHUAMU (PUIKONOrHYECKUX HM3MEHEHUH
(GYHKUMH SHIOKPUHHOW CHUCTEMBI B IEpUOI TMOJOBOTO CO3PEBAHUSA
CJIENYET CUMTATD MOSIBJIEHUE KaUeCTBEHHO HOBOTO IPH3HAKa TT0JIOBOTO
CO3pEeBaHUs, a HE CTENEHb BHIPAXEHHOCTHU MPU3HAKOB.

Crenyer UMETDh B BUIY, UTO B IPAKTUKE BCTPEUAIOTCH CIIyYaH, KOT-
I1a TOCNEAOBATENBHOCTD NIOSABICHUS BTOPUYHBIX MTOJOBBIX NMPU3HAKOB
HECKOJIBKO MHasl IO CpaBHEHHMIO ¢ ONMCaHHOM BhIlUE. B 2,5 % cnyyaes
MTOABJIEHMUE OCTEBBLIX BOJOC B MOAMBILICYHBIX BIIaAWUHAX [POUCXOIUT
OOHOBPEMEHHO C Pa3BUTHEM OBOJIOCEHUS Ha JIoOke, a B 1,2 % — paHb-
€. DTO BBI3BAHO Pa3sHHULEN HHIWBUIYATLHON YyBCTBUTEIbHOCTH BO-
JIOCAHBIX DPOJUTUKYNT WM NOBBIIEHHOW AKTUBHOCTBHIO CUCTEMEBI TUIIO-
¢$U3 — HaONMoOYEYHHUKH B CIIy4asix ¢ CUHIPOMOM JuU3HUedanbHON na-
TOJIOTMM, TaKMX, KaK IybepTaTHO-IOHOIIECKUH TUCITUTYHUTAPU3M.

TepMHMHOM <«HENpaBUNLHBIH MyGepTaT» ObUT Ha3BaH CUHIPOM Ba-
pUaHTa (PU3NOJIOTHYECKOTO MOJIOBOro Pa3BUTHS Y MAJILYMKOB, XapaK-
TCPU3YIOLIETOCA PAaHHUM TOSBJIEHMEM II0JIOBOTO OBOJIOCEHMS TIpH
WHQ)AHTWILHBIX pa3Mepax HapyXHbIX reHUTaHii. Takast 0co6eHHOCTh
MOJIOBOTO CO3pE¢BaHMA 00YCJIOBJIeHa 0OoNee paHHel aKTMBaLWer Haa-
MOYECUHMKOBBIX aHAPOTeHOB. I1pH 3TOM OOHapyX1BaeTCA MOBBIILEHHE
KOHLEHTPALMU TIIOKOKOPTUKOMIOB M aHAPOTEHOB KOPBI HAAIOYyey-
HHUKa B KPOBHM MajlbYMKOB, OOHAapyXeHO 3HAYWTENbHOE MOHABJIEHUE
CTEPOUIOreHE3a B TOHANAaxX, YTO M 0OYCJIOBIMBAET XapaKTePHYIO KIIUHU-
YEeCKYH KapTHHY 3aboJieBaHUS.

Bce 53To nonTeepxknaeT MpaBWILHOCTD TIPeIIOXEHHON HaMHU OLIEH-
KM pa3sBUTHS 3HIOKPHHHOMN cUcTeMbl. BCkpbiTHe (PM3H0NIOrMYEeCKUX IIpO-
1IECCOB, JIEXAIWX B OCHOBE NIPOSIBICHUIN MybepTaTHOTO pa3BUTUSA TO-
JIOBBIX TIPM3HAKOB, MO3BOJIAET 0DOCHOBaTh TAKTUKY TOPMOHAIBHOH
KOPPEKLUHU OTKJIOHEHUIT B COMAaTHYECKOM U ITOJOBOM Pa3BUTHH.

BoIssBNeHHBIE BO3pPACTHBIE IPAHMIIBI ITANIOB PA3BHTHSL 3HIAOKPHH-
HOH CHCTEMBI MOTYT 00€CIIeYHTh CBOEBPEMEHHOCTh Ha3HAYEHHUS FOp-
MOHOTEpanuiy MpH NaToJOoruv mybepTaTHOro pa3BUTHUA.<...>

Cenvseposa H. b., Quaunnosa T.A., Ko-
acesrukosa O.B. OuU3MoNOrusi pa3BUTHS
HEHPOIHIOKPUHHOIA cUcTeMbl // Pusnono-
TUA pOCTa U pa3BUTHS JE€Teil U MOAPOCTKOB
(TeopeTHYECKHE U KIIMHHUYECKME BOINPOCHI) /
Ilon pen. A.A.bapanosa, JI. A llleruisru-
Hoit. — M.: PAMH, 2000. — C. 29— 65.



Pasnen 4. PEBEHOK B COHMAJIBHAA CPEJA

J1.C.BBIFOTCKUA
NPOBNEMA BO3PACTA

1. IIPOBJIEMA BO3PACTHOW NEPUOIU3ALIAN
JETCKOI'O PA3BUTHS

Ilo TeopeTMYECKUM OCHOBaM MpeUIOXEHHbIE B HayKe CXEMBI Ie-
pUOAU3AIIMY NETCKOTO Pa3BUTUSI MOXHO PA3AC/IATL HA TPH TPYNIILL.

K niepBoii rpyrmne OTHOCATCS IMOMBITKY MEPUOAU3ALKHN NSTCTBA HE
MyTeM pacyJeHEeHMUs CaMOro Xola pa3BUTHUs peOeHKa, a Ha OCHOBE
CTYTIEHYaTOOOPA3HOI 0 MMOCTPOESHHS APYTHX INPOLECCOB, TAK WM MHaue
CBSI3aHHBIX C JETCKMM pa3BUTHeM. B kauecTBe nmpumepa MOXHO Ha-
3BaTh MEPHUOIU3ALMIO IETCKOTO Pa3BUTHUSI, OCHOBAHHYIO Ha OHOreHe-
THUYECKOM MPHUHLMIIE. bHOoreHeTHYeCcKasi TeOpHs MPENIIoNaraeT, 4YTo
CYLIECTBYET CTPOTHUI MapajIeJIU3M MEXIY PA3BUTHEM UYCJIOBEYECTBA
M pa3sBUTHEM peOeHKa, YTO OHTOreHe3 B KpaTKOM H CXaToOM BHIE
nopTopseT ¢wioreHed. C TOYKH 3peHUST 3TOW TEOPUU €CTECTBEHHEE
BCero pa3buBaTh NETCTBO HAa OTHEJbHBLIE MEPUOOBI COOOPA3HO C OC-
HOBHBIMHM MEPUOJAMH HMCTOPHH YeJIOBEYeCTBa. 1akKUM 00pa3oM, 3a
OCHOBY NepUOIMU3alMU NeTCTBa Oepercs rnepuoau3sauus (puioreHe-
THYecKoro pa3sutusi. K 3Toit Tpymnmne oTHOCUTCS Mepyoau3allis AeT-
cTBa, npeaaraemasg I'eTYMHCOHOM U IPYTUMU aBTOpPaMH.

He Bce MOMBITKU 3TOH IPpyNbl B OMUHAKOBOH MEpe HECOCTOSITEh-
HBI. K 3TO# rpynne npuHamIeXuT, HalpuMep, MOIMBLITKA IIEpHOaU3a-
LIM JETCTBA B COOTBETCTBUH CO CTYIIEHSIMM BOCIIMTaHUSI U 00pa3oBa-
HUS pebGeHKa, C pacuyJieHEHHMEM CHCTEMBI HApOJHOTO 00pa3oBaHUS,
MPUHSITON B JaHHOH CTpaHe (JOLIKOJMBbHBIN BO3pAcT, MIAAUINH ILKOAb-
HBIM BO3pacT U T.1.). Ilepyonu3auusi 1eTCTBa CTPOUTCS TIPU 3TOM He
HA OCHOBE BHYTPEHHErO pacujeHeHUs CaMOro pa3BUTUA, &, KaK BU-
JHM, Ha OCHOBE CTyTIEHE BOCITUTAHUSA M 0Opa3oBaHUs. B 3TOM ouu-
OOYHOCTb JaHHOM cxeMbl. HO Tak Kak mpoLecchl HETCKOTO Pa3BUTHS
TECHO CBSI3aHBI C BOCIIUTAHHEM peOEHKa, a CaMO pasneicHUe BOCIIH-
TaHUS Ha CTYTIEHU ONUPAETCA Ha OTPOMHBIA NPAaKTUYECKUIA OIBIT, TO
€CTECTBEHHO, YTO pacyjicHEHUE ASTCTBA 10 MENaroruyecKkoMy MpHH-
LIUITY Yype3BbIYaHO OJM3KO NOABOOUT HAC K UCTUHHOMY pacwieHe-
HHUIO JE€TCTBA HA OTHEJIBHLIE TIEPHUOBI.
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Ko BTOpO# rpymirie ciefyeT OTHECTH Te Hanbojiee MHOTOYUCIICH-
Hble [MONBITKYM, KOTOphie HarpaBJeHbl HAa BBIIEJIEHHE KaKOro-HUOYIbL
OOHOTO NMpHU3HAKa JETCKOIO Pa3BUTHUsS KaK YCIOBHOTO KPUTEPUSA i
€ro WICHEHUS Ha NMepHoAbl. TUIHYHBIM MIPUMEPOM CITYXKHUT NOIMBITKA
I1.TI. BroHckoro (1930) pacuIeHUThL JETCTBO Ha 3MOXU Ha OCHOBAHHHU
JEHTULIMHY, T.€. MOSBJIEHUI U CMEHBI 3y00B. IIpu3Hak, Ha OCHOBAHUH
KOTOPOTO MOXHO OTJIMYHUThH ONHY 3IIOXY JEeTCTBA OT APYTOM, DOJDKEH
OBITE: 1) MOKa3aTeNLHBIM UTS1 CYXIeHUS 00 O0lIEM Pa3BUTUM pebeH-
Ka; 2) JerKo JOCTYIHBIM HaOMI0JeHHIO U 3) OOBEKTUBHBIM. OTHM Tpe-
OOBaHUAM KaK pa3 W YAOBAETBOPSIET ACHTUIINS.

ITpouecchl JEHTHUNH HAXOOATCS B TECHOM CBSI3H C CYIIECTBEHHEI-
MU OCODEHHOCTSIMHM KOHCTUTYIIMM PACTYLUEro OpraHu3Ma, B YacTHO-
CTH C ero KalbLUU(pHUKaLWeh U IeATeAbHOCTHIO Xelle3 BHYTPEHHEH cex-
pelrH. B To XXe BpeMsi OHH JIETKO JOCTYITHBI HaOMIOIEHHIO M UX KOH-
CTaTUpOBaHue 6eCCriOpHO. JJeHTULIUA — SIpKUI BO3paCTHOM IMpU3HAK.
Ha ee 0CHOBaHHH NOCTHATAJILHOE HETCTBO PACWICHSETCSA Ha TPU 30~
XU: 6e33y60e HeTCTBO, JETCTBO MOJOYHBIX 3yOOB M NETCTBO MOCTOSIH-
HBIX 3y00B. be33yboe neTcTBO IIMTCS 10 NPOPE3bIBAHUS BCEX MOJIOY-
HBIX 3y60B (0T 8 Mec 1m0 2—2!/2 ner). MonoyHo3y6oe NeTCTBO Ipo-
IOJDKAeTCA IO Hayaaa CMeHbl 3y60B (NpUMOAM3UTENBHO N0 6'/2 n€eT).
HakoHell, TOCTOSTHHO3Y00€ NIeTCTBO 3aKaHYMBAETCS MOSBIEHNEM Tpe-
THUX 3alHUX KOPEHHBIX 3yO0B (3yObl MyApOCTH). B Mpope3piBaHUM MO-
JIOYHBIX 3y0OOB, B CBOIO OYEpEIb, MOXHO Pa3IMYHTh TPHU CTaIUH: abCco-
JIIOTHO Oe33yboe neTcTBo (nepBoe ITOJyToare), CTagust Ipope3bIBaHUs
3y00B (BTOpOE IOJNYTONME), CTAaAWUs MPOPE3bLIBAHUSI MPOMYJSPOB U
KJTBIKOB (TPETHIA TOJ TOCTHATANLHON XH3HU).

AHaJIOTHYHA MONBITKA NMEePHUOAN3alIMi TeTCTBA HAa OCHOBAaHUH Ka-
KOM-11b0 onHOM cTOpPOHH pa3BuTud B cxeMe K.IlITparna, BhloBHra-
IOLUErO B KAYeCTBE IJIABHOTO KPUTEPUS CEKCYalbHOE pa3BuTUe. B npy-
THX CXEMaX, TTOCTPOEHHBIX T10 TOMY X€ ITPUHLIMITY, BLIIBUTAIOTCS TICH-
xoJiormyeckue xpurepuu. Taxopa neproausanus B. [lltepHa, koTopbiit
pasjiuyaeT paHHee JETCTBO, B TEUEHHE KOTOPOTO peOEeHOK ITPOSIBIISIET
JIMWBb UTPOBYIO AEATEIBHOCTD (0 6 JIET); IEPHON CO3HATENBLHOTO yue-
HUSI C pa3fejicHUeM UIPHl U TPYAa, MePUOX I0HOLIECKOTO CO3PEBAHUSI
(14— 18 neT) c pa3BUTHEM CaMOCTOATENLHOCTH JIMYHOCTH M TUTAHOB
NanbHeNe Xu3Hu.

CxeMBI 3TOH TPYTINTBI, BO-NIEPBBIX, CYOBEKTHBHBI. XOTS B KaUue€CTBE
KpUTepHUs JUIA pas3ldeNeHUss BO3pacTOB OHH M BBIIBMTAKOT OOBEKTHB-
HBIHM TIPU3HaK, HO caM TpU3HAK GepeTcst Mo CYObEeKTUBHBIM OCHOBa-
HUSIM B 3aBUCUMOCTH OT TOrO, Ha KakKHX IMpoueccax 00Jipllie OCTaHO-
BUTCS Hallle BHUMaHHe. Bo3pacT — o6BbeKTUBHAS KaTeropusi, a He yC-
JIOBHAsl, MIPOU3BOJILHO BhIOpaHHasA U GUKTUBHAS BenuuuHa. [TosTtomy
BEXH, pa3rpaHMYHBaIOLLIE BO3PACT, MOIYT OBbITH pacCTaBiCHBI HE B
JIOOBIX TOYKAX XXMU3HEHHOTO NMyTH peOeHKa, a UCKITIOYUTENLHO U €INH-
CTBEHHO B T€X, B KOTOPHIX OOBEKTHUBHO 3aKAHYUBAETCA OONMH U OepeT
Hayajo Opyrou Bo3pacT.
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BTopoit HenocTaToK cXeM 3TOU IPYINbI TOT, YTO OHU BBIABUIAIOT
IUTSL pa3rpaHUUYeHUs BCEX BO3PACTOB €OUHBIM KPUTEPHI, COCTOSILUMH B
KaKoM-J160 oxHOM nipu3Hake. [Ipu 3ToM 3a0bIBaeTCs, 4YTO B XOI€ pas-
BUTHUSI U3MEHSIOTCA LEHHOCTh, 3HAYEHHE, IMOKA3aTeNAbHOCTh, CHMII-
TOMaTHYHOCTB ¥ BAXXHOCTH BLIOpaHHOTO NpU3Haka. [Ipu3Hak, rnokasa-
TeJIbHBIH U CYLIECTBEHHBIM IS CYXACHUS O Pa3BUTUH peOeHKA B ONHY
3MOXY, TEPSIET 3HAYCHUE B CIIEOYIOLIYIO, TaK KaK B XOAC Pa3BUTHSA Te
CTOPOHBI, KOTOPHIE paHbllie CTOSUTM Ha TIEPBOM IUTAaHE, OTOABUTAIOTCS
Ha BTOpoit rwiaH. Tak, KpuTepuii MOJOBOrO CO3pEeBaHMA CYLLIECTBEH U
ToKasaTesieH Ui myGepTaTHOTO BO3pacTa, HO OH ele He UMeeT 3TOro
3HAaYeHMs B IPEOUIECTBYIOIIMX Bo3pacTaX. [Ipope3siBaHue 3y0OB Ha
TpaHulle MJIafeHYECKOr0 BO3pacTa U PaHHEro JETCTBA MOXET OBLITh
TIPUHATO 3a NIOKA3aTeJbHbIN NpHU3HaK I O0IIero pa3sBUTUS peGeHKa,
HO cMeHa 3yOOB OKoJIO 7 JIeT U NosBeHHUe 3y60B MyJpOCTA HE MOTYT
OBITH MPUPAaBHEHHI 10 3HAYEHHIO JUISA OOUIETO Pa3BUTHUS K MOSIBIEHUIO
3y00B. YKa3aHHBIE CXEMb] HE YUYMTHIBAIOT pEOPraHMU3aiil CaMOro Ipo-
1iecca pa3sBUTHsA. B cyty 3TOM peopraHu3aiuy BaXXHOCTh ¥ 3HAYMUTEIb-
HOCTb KaKOTO-JIMOO MpHU3HAKA HEeNpEePhIBHO MEHSIIOTCA IIPH ITEpEXOoie
OT BO3pacTa K BO3pacTy. DTO MCKII0YAET BO3MOXHOCTh PACWICHEHMS
IeTCTBA Ha OTACJbHBIE 3TIOXU T10 eAMHOMY KPHUTEPHIO IS BCEX BO3pa-
cToB. JleTcKOe pasBUTHE — TaKOH CIIOXHBIN TMpollecC, KOTOPLIH HU B
OIHOW CTAaMK He MOXKET OBITH CKOJILKO-HUOYIb IIOJTHO OIpPeAEsieH TUILD
110 ONHOMY TIpHU3HAKY.

TpeTHIl HEZOCTaTOK CXEM — HX NMPHHIIMITHANIbHAS YCTAHOBKA Ha
HCCIeIOBAHWE BHENIHUX NMPU3HAKOB JETCKOTO Pa3BUTHS, 4 HE BHYT-
PeHHero CyuiecTpa mpoliecca. Ha mene xe BHYTPEHHSIsE CYILIHOCTb Be-
el ¥ BHelIHWE (POPMBI X TPOABIIEHUSI He COBMANAYOT. «...Ecinu Obl
¢GOpMBI IPOSIBAEHMS M CYIIHOCTh Belleil HeMmOCpeACTBEHHO COBMaja-
JIM, TO BCsAKasg Hayka OwUta 65 uanuiuHg...» (K. Mapke, @. Durensc.
Cou., 1. 25, 4. II, c. 384). HayyHoe ucclieqoBaHUE TIOTOMY U BBHICTYIIAET
HEOOXOOUMBIM CPEACTBOM MO3HAHUS HeHCTBUTENILHOCTH, YTO dopMa
MPOSIBJIEHUA M CYILIHOCTh Bellell HEMmOCPEACTBEHHO He COBITaaioT.
Ilcuxomorust B HacToOs1lEe BpeMS TTEPEXOAUT OT YHCTO OMUCATEILHO-
ro, 3MIIMPHYECKOTO U (PEHOMEHOJOTHYECKOTO U3YYeHUs SIBJIEHUH K
PACKPBHITUIO MX BHYTPeHHEH cylrHOCTH. [10 HeTaBHEr0 BpeMeHH TJ1aB-
Has 3a/Jaya COCTOSUIA B U3YYEHUU CHMITOMOKOMIUIEKCOB, T.€. COBO-
KYTIHOCTM BHEIITHMX MMPU3HAKOB, OTJIHMYAIOIIUX PA3TUYHBIE SIIOXH, CTa-
JHUU M $a3bl AeTCKOTO pa3BUTHA. CUMNITOM M 03HayaeT npu3Hak. Cka-
3aTh, YTO MCHXOJIOTUS U3Y4aeT CUMITTOMOKOMILUIEKCHI PA3IMYHBIX 310X,
$ha3 ¥ ctaguit JETCKOro pa3BUTHS, 3HAYUT CKa3aTh, YTO OHA U3y4yaeT
ero BHelltHWe npu3Haku. ITomnHHag Xe 3a1aua 3aKI04aeTcss B UCCie-
IOBaHUM TOTO, YTO JIEXKMT 33 3TUMU NMPU3HAKAMU U OOYCIOBIMBAECT
HX, T.€. CAMOTrO MIpOoLEecca AETCKOro pa3BUTHS B €0 BHYTPEHHHMX 3aKO-
HOMEPHOCTSX. B oTHOLIEHUH NMpo6ieMbl TTIEPUOXU3ALINHU TETCKOIO pas-
BUTHS 3TO O3HAYAET, YTO MBI JOJDKHBI OTKA3aThCH OT TOTMBITOK CUMII-
TOMAaTUYECKO# KiaccuduKallM¥ BO3PacCTOB M MEpeiTH, KakK 3TO CAe-
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JIaJIA B CBO€ BpEMsl JIpyTME HayKH, K KilacCH(pUKaUUH, OCHOBAHHOI
Ha BHYTpeHHeH CYILIHOCTHA M3y4aeMOro Npolecca.

TpeThba rpyrmna momneITOK MepUoIU3aLUU JETCKOro Pa3BUTHAS U CBSI-
3aHAa CO CTPeMJIEHHEM TIEPEHTH OT YUCTO CUMITTOMATHYECKOIO H OITH-
CaTeJIPHOTO MPUHIIMIA K BBIACNEHHIO CYILECTBEHHBIX OCOOEHHOCTEH
caMoro aetckoro pas3putusi. OMHaKO B 3TUX IONBITKaX CKOpee Iipa-
BWIBHO CTABUTCS 3ajaua, YeM paspeluaercs. [TonbITKY OKa3bIBAOTCS
BCeraa IOJIOBUHYATHIMM B pa3pelleHWH 3allady, HUKOTHA He HOYT DO
KOHILIa ¥ OOHAPYXKHBalOT HECOCTOATEILHOCTD B ITpobiieMe Iepuoau3a-
HMH. POKOBBIM NPENSITCTBUEM OKAa3bIBAIOTCH JUIA HUX METONOJIOrHYe-
CKHUe 3aTPYIHEHMS], TPOUCTEKAIOUINE OT aHTUIUATIEKTHIECKON M dya-
JIMCTUYECKON KOHUEMIIMY AETCKOTO Pa3BUTHsI, HE IO3BOJISIONIEH pac-
CMaTpPHUBAaTh €ro Kak €IHHbIN MpolLIeCC CaMOpPa3BUTHS.

TakoBa, HanpuMep, momnbiTKa A.Ie3ejUla MOCTPOUTh MEPHOIU3A-
LIMI0 HETCKOTO Pa3BMTHUS, UCXOIS H3 U3MEHEHUS €ro BHYTPEHHETO
pUTMa U TEMIIa, U3 ONpeIeNeHUs «TeKyliero oobeMa pa3putusi». Omnu-
pasich Ha NMPaBWJIBHBIE B OCHOBHOM HaOMIOAEHUS Hald U3MEHEHMEM C
BO3pacTOM pHUTMa pa3BUTHSA, ' €3e/UT NMPUXOIUT K PaCWICHEHUIO BCETO
JIETCTBA Ha OTIEJIbHBIE PUTMHUUYECKHE IMEePUOIbI, WM BOJHBI, pa3BU-
TS, OObENUHEHHBIE BHYTPHU ce0s1 TOCTOSIHCTBOM TEMIIA HAa BCEM ITpO-
TSOKEHMH JaHHOTO TIEPHOZIa M OTrpaHUYeHHbIE OT APYIMX NMEepHOIOB
SIBHOU CMEHOH 3TOoro TeMna. ['e3esut npencTasiser AMHAMHUKY JeTCKO-
ro pa3sBMTHA KaK MPOLECC TTOCTENEHHOro 3aMeUIeHUsT pocta. Teopust
Te3esuta MpUMBIKAET K TOi Ipyrire COBPEMEHHBLIX TEOPH, KOTOPLIE,
10 €ro Xe COOCTBEHHOMY BBIpaXEHUIO, AeAI0T paHHee JETCTBO BBIC-
1Ie# MHCTAHLIMEeH TS MCTOJIKOBAHUS JUYHOCTU U ee UcTopHH. CaMoe
[JIABHOE M BaXXHOE B Pa3BUTHHU peGeHKa copepiaercs, no [esesny, B
MepBbIE TONBI M JaXe B IepBhie MecAllbl XU3HH. [Tocnemytoliiee pa3Bu-
THE, B3SITOE B 1I€JIOM, HE CTOMT OJHOTO aKTa 3TOH JApaMbl, B HAUMaK-
CUMaJIbHOM CTEINEHU HACBILICHHON COmepXaHUEM.

Otkyaa npoucxoauT Takoe 3abnyxneHue? OHO ¢ HeoOXOIMMO-
CThIO IPOUCTEKAET U3 TON 3BOMIOLMOHUCTCKON KOHUELIUY PA3BUTHS,
Ha KoTopylo onupaercs I'e3es1 M COrjlacCHO KOTOPOi B pa3BUTHHU He
BO3HHMKAET HMYETO HOBOTO, HE NMPOHUCXOMUT KAYECTBEHHBIX M3MEHE-
HUMH, 3XeCb PACTET M YBEJIMYUBAETCS TOJNILKO TO, YTO JaHO C CaMoOrlo
Hauana. Ha camMoM jaene pa3sBUTHE HE MCYEPIIBIBACTCS CXeMOH OOJb-
LlI¢ — MEHbIE, a XapaKTEPU3YEeTCA B IMEPBYI0 OYepelb UMEHHO HAIM-
YUEM Ka4eCTBEHHbBIX HOBOOOPa30BaHHU1, KOTOpbIE MOAYUHEHBI CBOEMY
PUTMY M BCSIKHI pa3 TpeOylOT 0co0oit Meprl. BepHO, 4TO B paHHUeE
BO3pacThl MBI HabJolaeM MaKCHMAJIbHBIH TeMI pa3BUTHS TeX IMpel-
MMOCBUIOK, KOTOPHIMU OOYCJIOBJICHO JasibHeifiliee pa3BuTHe pebeHKa.
OCHOBHBIE, 3JIEMEHTapHbIe OpPTaHbl M (YHKUMHU BBI3PEBAIOT paHbLIE,
yeM BoIclMe. Ho HeBepHO 1oJ1araTh, YTO BCe pa3BUTHE HCUEpPIbIBAET-
Csl POCTOM 3THX OCHOBHBIX, 3JIEMEHTAPHBIX (PYHKIIMH, SBISIOLIUXCS
TIPEATNIOCHUIKAMMU 11 BHICUIMX CTOPOH JIMMHOCTU. ECiIM Xe paccMaTpH-
BaTh BBHICLLIME CTOPOHBI, TO Pe3yibTaT OyaeT oOpaTHBIM; TEMIT U PUTM
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HX CTAHOBJIEHMS] OKAXKETCSI MUHMMANBHBIM B [IEPBBIX aKTax obIei apa-
Mbl Pa3BUTUS M MAKCMMaUIbHBIM B €€ pUHaTE.

M-bI npuBenn Teopuio I'e3elsia B Ka4eCTBE MpHMeEpa TEX MTOJTOBUH-
YaTBIX MOIBLITOK NePUOIU3ALIMU, KOTOPbIE OCTAHABIMBAIOTCA Ha MOJI-
Jlopore TP Nepexoae OT CUMIITOMATUYECKOrO K CyIIIHOCTHOMY pasae-
JIEHUIO BO3pacTOB.

KakoBbl Xe HOJXKHBI OBITH TIPUHLIMIIBI MOCTPOCHUS MOTMHHOK
Mepuoau3anuu? MBI yXe 3HaeM, riae cleayeT UCKATh €¢ peabHOe OC-
HOBAHUE. TONBKO BHYTPEHHUE U3MEHEHHSI CaMOI0 Pa3BUTUSL, TOJNBKO
MepeoMbl M TIOBOPOTHI B €T0 TEYEHUH MOTYT JaTh HAJCXKHOE OCHOBa-
HHUeE IS OTpEeNEICHHUS TJIaBHBIX 310X MOCTPOSHHUS TUYHOCTH pedeHKa,
KOTOpBIE MBI Ha3biBa€M BO3pacTaMHu. Bce TeOpHU NETCKOTO pa3sBUTHUSA
MOTYT OBITh CBEIEHBI K IBYM OCHOBHBIM KOHLEMIMSAM. COracHo on-
HOM M3 HUX Pa3BUTHE €CTh He YTO MHOE, KaK pearn3anysi, Moauduka-
1M ¥ KOMOMHYIDOBAaHHWE 3aJaTKOB. 3eCh HE BO3HUKAET HUYETO HOBO-
rO — TOJBKO HapacTaHWe, pa3BepThHIBAHME M IEPErpyNITMPOBKa TeX
MOMEHTOB, KOTOpbIE JaHBl yXe ¢ caMoro Havasna. CorjiacHo Ipyroim
KOHIIETILIMY Pa3BUTHE €CTb HEIMPEPBIBHBIM MPOIIECC CaMOIBUXECHUSI,
XapaKTepU3YIOLLIMACS B IIEPBYIO OYepenb HeIPeCTaAHHBIM BO3HUKHOBE~
HHEM M 00pa3oBaHUEM HOBOTO, HE OBIBIIEr0 Ha IMPEXHUX CTYICHSX.
DTa TOYKA 3PEHUS CXBAaTHLIBAET B Pa3BUTHU HEUYTO CYIIECTBEHHOE IJISI
IHAJIEKTYECKOTrO MMIOHUMaHUs Mmpollecca.

OHa, B CBOIO OYepeab, NOMyCKaeT U WISATUCTAYECKHUE, U MaTepHa~
JIMCTYECKHE TEOPVH TMMOCTPOEHUSA JIMYHOCTH. B mepBoM ciyyae OHa
HaxOOMT BOIUIOIUEHHE B TEOPUSIX TBOPYECKON 3BONIOIIMHU, HANIPABAE-
MOI aBTOHOMHBIM, BHYTPEHHMM, XXU3HEHHBIM MOPBIBOM LIEJIEYCTPEM -
JIEHHO caMOpa3BUBalolUIleficsl JUYHOCTU, BONIEW K CaMOYTBEPXIECHUIO
U CaMOCOBEpIIIEHCTBOBaAHUI0. Bo BTOpOM ciyyae oHa IPUBOIMT K 11O-
HHMaHHUIO Pa3BUTHUSA KaK IpoLecca, XapaKTepU3yIOILEerocsd eAMHCTBOM
MaTEePHATBHON M MCUXMYECKON CTOPOH, €IMHCTBOM OOLUECTBEHHOTO
U JIMYHOTO TIPU BOCXOXIEHUMN pebeHKa M0 CTYNEeHSIM Pa3BUTHS.

C mocieqHe# TOYKH 3peHMS HET M He MOXET ObITh IPYTOTrO KpUTe-
pUsI [UISL OTIPpENESIEHUS] KOHKPETHBIX 310X I€TCKOTO Pa3BUTUST WIU BO3-
pAacTOB, KDOME Te€X HOBOOOpPa3OBaHUM, KOTOpHIE XapaKTEPU3YIOT CyIll-
HOCTB KaXIOro Bospacra. ITox Bo3pacTHEIMM HOBOOOPA3OBAHUSMU CJIe-
JIyeT IOHWUMAaTb TOT HOBBIH THUII CTPOEHUS IMYHOCTH M €€ OeATENIbHO-
CTH, TC NCUXMYECKUE U COLMATIbHBICE U3MEHCHMS, KOTOpPLIE BIEpBLIE
BO3HHMKAIOT Ha TaHHOW BO3PACTHO# CTYTIEHH U KOTOPHIE B CAMOM IJaB-
HOM M OCHOBHOM OMNpENEISIOT CO3HaHUE pebeHKa, ero OTHOLUCHHUS K
cpelie, ero BHYTPEHHIOI M BHEIIHIOW XH3Hb, BECh XON €r0 Pa3BUTUS
B IaHHBLIA NIEpUOL.

Ho oxHOro 310ro HeIOCTAaTOYHO IJIsi HayYHOM MepUoaU3alvy neT-
CKoOro pa3sutus. Heob6xoauMo yYuTHIBATh €lle ero MWHAMUKY, THHA-
MUKY Iepexon0B 0T OJHOTO BO3pacTa K apyromy. IlyreM 4ucTo 3Mmu-
pUYECKOTO MCCJIEAOBAHHS TICUXOJIOTHSE YCTAHOBWJIA, YTO BO3PACTHBIE
M3MEHEHUS MOTYT, Io ciosBaM bioHckoro (1930), mpoHcXoauTh pes-
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KO, KPUTHYECKH ¥ MOTYT IPOMCXOIUTD MOCTENEHHO, TUTHYECKH. BJIOH-
CKMIt Ha3bIBAaeT 3H0XamMi U cmaduamMu BpeMeHa IeTCKOM XM3HH, OTe-
JIeHHBbIE ADPYT OT IOpyra kpusucamu, 6ojee (31OXH) WIH MeHee (CTa-
JUW) PE3KHUMHU; (a3amu — BpeMeHa JAeTCKOH XHU3HU, OTTPaHUYEHHBIE
JpYT OT APYTa JIUTHYECKH.

JeNCTBUTENBLHO, B HEKOTOPLIX BO3pacTaX Pa3BUTHE XapaKTePU3YET-
¢ MEIUICHHBIM, BOJIIOIIMOHHBIM, WIH JIMTHYECKHUM, TedeHHEeM. DTO
BO3paCTHI IIPEUMYLLIECTBEHHO TUIABHOI0, YacTO HE3aMETHOTO BHYTPEH-
Hero U3MEHEHUS JIMYHOCTH pedeHKa, U3MEHEHHUS, COBEPIIAIOLIErocs
ITyTeEM HE3HAYUTEIbHBIX «MOJCKYIIPHBIX» JOCTHDKEHHH. 31eCh Ha Ipo-
TsDKeHUH 60Jj1ee WIH MEHee JUTUTENbHOTO CPOKa, OXBATHIBAKOILErO OOBMY-
HO HECKOJIBKO JIET, HE IIPOUCXOAUT KaKUX-TUO0 PpyHIAaMEHTAIbHBIX,
PE3KUX CIBUIOB M NIEPEMEH, TTEPECTPAaUBAIOLLIHUX BCIO IMYHOCTh peOeH-
Ka. bonee MM MeHee 3aMeTHbBIE M3MEHEHUS B THMYHOCTH pebeHKa Ipo-
HUCXOIAT 3XECHh TOJIBKO B pe3ylbTaTe JUTMUTEIBHOTO TeMEHHUs] CKPHITOTO
«MOJIEKYNISIpHOrO» mipoliecca. OHM BBICTYIIAIOT HAPYXY U CTaHOBSITCS
OOCTYIIHBIMH TIPSIMOMY HaOGIIOAEHHIO TOJIBKO KaK 3aKJTIOUeHHE MNMpo-
JOJDKMTENBHBIX TTPOLIECCOB JIATEHTHOTO Pa3BHTHSL.

B OTHOCHTENBHO YCTONYMBBIE, WIH CTAOWIbHEIE, BO3PACThl pa3BUTHE
COBEpUIAeTCS INIABHBIM 00pa30M 3a CUeT MHUKPOCKOITMYECKHX M3MEHEHHI
JIMYHOCTH peOeHKa, KOTOphle, HAKAIUTMBAsCh M0 U3BECTHOIO Ipenena,
3aTEM CKaykKooOpasHO OOHapyXMBalOTCsS B BHAE KAKOro-JIMOO BO3pacT-
HOro HoBoobpaszopaHms. TakuMK cTaOWILHBIMUA [TEPHOAAMHU 3aHSITa, €CITH
CYIUTh YHUCTO XPOHOJIOTHYECKH, OOJIbILAs YacThb JeTCTBa. ITOCKOIBKY BHYT-
PHM HUX pa3BUTHE WIET KaK Obl MOA3eMHBIM IYTEM, TO IIpU CPaBHEHUU
pebeHKa B Hayajle U B KOHLIE CTaOMILHOINO BO3PacTa OCOOEHHO OTYETIIM-
BO BBICTYTIAIOT OTPOMHBIE ITEpEMEHBI B €10 JTUWYHOCTH.

CrabuIbHBIE BO3PACTHl H3YYeHBI 3HAYHTEIBHO TIONIHEE, YeM Te,
KOTOpBIE XapaKTepHU3YIOTCS APYTHMM THUIIOM Pa3BUTUS — KPH3HCaMU.
INocrenHue OTKPHITHI YHCTO SMITUPHYECKUM MyTeM M JO CHX MOp He
TIPHBEACHHI €llle B CUCTEMY, HE BKJIIOYEHBI B OOILILYIO MEPUOAM3ALIUIO
JIETCKOTO pa3BUTHA. MHOTHE aBTODHI AaXe MONBEpPraloT COMHEHMIO
BHYTPEHHIOIO HEOOXOMUMOCTh UX CYILIEeCTBOBaHUS. OHHM CKIIOHHBI IIPU-
HHUMaTh UX cKopee 3a «b0JIe3HH» Pa3BUTHSA, 34 er0 YKIOHEHHE OT HOP-
MaJIBHOTrO ITyTH. I10YTH HUKTO U3 OYpXya3HbIX UCClIeHOBaTeNEeH HE MOT
TEOPETHYECKU OCO3HATh UX JeMCTBUTENBHOTO 3HaYeHusA. Haita monert-
Ka UX CUCTEMATH3alIMH U TEOPETHYECKOTO UCTONKOBAHUS, UX BKIIIOYE-
HHUA B OOLIYIO CXeMy JETCKOIO Pa3BUTHS NOKHA pacCMaTpUBATHCS
[MO3TOMY KaK efIBa JIU He IMepBas.

Hukro M3 uccnemoBaTesieil He MOXET OTPHULIATH caMoro ¢akra cy-
LIECTBOBAHUSA 3THX CBOEOOpPA3HBIX MEPHONOB B JETCKOM Pa3BATUH, U
Jaxe HauOoJee HeOUATeKTHYECKH HACTPOEHHBIE aBTOPHI MpU3HAIOT
HEOOXOOUMOCTE DOMYCTHTh, XOTA OBl B BUIE FMNOTE3bI, HATUYUE KpU-
3MCOB B Pa3BUTHU pebeHKa, Jaxe B CAMOM paHHEM JETCTBeE.

YKa3aHHBIE NEPUONB] C YUCTO BHEITHEH CTOPOHBI XapaKTepU3y1OT-
cSl 4epTaMH, NPOTUBOIIOIOXHBIMM YCTOWUMBHIM, WiIK CTaOWILHBIM,
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Bo3pacTaM. B aTHX nepuoaax Ha NMPOTSKEHUH OTHOCUTEJIBHO KOPOTKO-
ro BpeMeHHU (HECKOJIbKO MecCslieB, Tod WM, camMoe Gosbluoe, 1Ba)
COCPENOTOYEHB PE3KVE M KAalIUTAIbHBIE CIBUTH U CMELIEHUS, U3ME-
HEHUS U IIepeIOMBI B IMYHOCTH pebeHKa. PeGeHOK B 0UeHb KOPOTKHH
CPOK MEHSIETCS BeCh B 1IEJIOM, B OCHOBHBIX YepTax THYHOCTH. Pa3BuTtue
NMpUHUMaeT OypHBIA, CTPEMUTENbHBIN, WHOrAa KaTacTpogU4eCKU
XapakTep, OHO HAIIOMWHAET PEBOJIIOLMOHHOE T€YEHUE COOBITUIM KakK
[0 TEMITY MPOUCXOOSLINX U3MEHEHUH, TaK U 10 CMBICITY COBEPILIAIO-
LIMXCS IEpEMEH. JTO TIOBOPOTHHIE ITYHKTHI B IE€TCKOM Pa3BUTHH, NPHU-
HUMaloLIeM MHoraa opMy ocTporo Kpu3uca.

TlepBas 0COGEHHOCTL TaKMX MEPHOAOB COCTOMT, ¢ ONHOM CTOPO-
HBI, B TOM, YTO TpaHMlIbl, OTAENSIOIME HAYAJI0 U KOHEIl KPHU3HCca OT
CMEXHBIX BO3pacTOB, B BHICILIEH CTereHU HEOTYETNINBEI. Kpu3uc Bo3-
HHKaeT HE3AMETHO — TPYIHO ONPEICIIUTE MOMEHT €TI0 HACTYIUICHUS U
okoH4aHus. C Ipyroit CTOPOHBI, XapaKTepHO pe3Koe 000CTpeHnE KPH-
3Mca, IpoOMCXoAsiLiee OOBIYHO B CEPEIUHE 3TOIO BO3PACTHOIO MEPHO-
Ia. Hanuuue KyJTbMHHAIIMOHHOM TOYKH, B KOTOPOI KPHU3KUC NOCTUTAET
amrores, XapakTep13yeT BCE KDUTHYECKHE BO3PACTHl U PE3KO OTIMYAET
MX OT CTaOMJIBHBIX 9MOX AETCKOTO Pa3BUTHS.

Bropast 0c06eHHOCTb KPUTHYECKHX BO3PACTOBR MOCTYXKHJIa OTIIPaB-
HOM TOUYKOH MX 3MMOMUPHYECKOTO M3ydeHHs. [IeJI0 B TOM, YTO 3HAYU-
TeJIbHaA YacTb JeTel, NepeXrUBaOLUX KPUTHIECKHUE TIEPUOAEI pa3BU-
THSI, OOHAPYXXHUBAeT TPYAHOBOCTIUTYEMOCTD. JleTH KakK Obl BhlIamaloT
M3 CUCTEMBI ITEAarorn4eCcKoOro BO3€MCTBHUSI, KOTOpasl elle COBCEM He-
JIaBHO o0ecrneYynBajla HOpMaJbHBIH XOI UX BOCIIMTAHUS H OOyYeHHUS.
B 11kossHOM BO3pacTe B KPUTHYECKHE MEPUOB Y TeTeil oGHApyXHBa-
€TCs MaleHUE YCIEeBAEMOCTH, OCabieHHE HHTEPeCca K IIIKOJIBHBIM 3a-
HATUSIM U 0Dlllee CHIDKeHHE paboTocrmocobHocTH. B KpuTHUecKue Bo3-
pacThl pa3BMTHE peOEHKa YacTO COTPOBOXOAETCS Oojiee UM MeHee
OCTPBIMM KOH(DIMKTAMHM C OKPYXalOLIMMM. BHYTpeHHSS XXH3Hb pebeHKa
IOPOH CBsI3aHa ¢ OONE3HEHHBIMH U MYYUTEIbHLIMHU IEPEXUBAHUIMMU,
C BHYTPCHHUMH KOH(QIUKTAMH.

TlpaBaa, Bce 3TO BeTpevaeTcsl HajleKo He 0093aTeNbHO. Y pasHbIX
IeTeH KpUTHUECKHE TIEPHOIBI MPOXOIAT IMOo-pa3HoMy. B mpoTekaHuu
KpU3Kca Jaxe y Hanbosee OIHU3KHUX MO THITY PasBUTHS, 0 COLMHATb-
HOH CUTyallUM JeTeil CylLIeCTBYeT ropa3fo Oojbliie BapHalivii, 4eM B
CTaOWIBbHBIE IEPHOABLI. Y MHOTHX NIETEi BOBCE HE HAOMIOOAETCS CKOJIb-
KO-HUOYIb SICHO BHIPAXEHHOMN TPYIHOBOCITMTYEMOCTH W CHUXKEHMS
LIKOJIbHOM ycrieBaeMOCTH. Pa3zMax BapualMii B IpoTeKaHWH 3THX BO3-
pacTOB Y pa3HBIX AeTel, BIUSHNE BHEIIHNX M BHYTPEeHHHUX YCJIOBUH Ha
X0 CaMOTO KpH3MCa HACTONBKO 3HAYMTENbHBl M BEJUKH, YTO AU
IIOBOX MHOTMM aBTOpaM IOCTaBUTb BOIIPOC O TOM, HE SIBIAIOTCS JIU
BOOOIIIe KPHU3MCBHl NETCKOTO Pa3BUTHUSL MPOXYKTOM HCKITIOUHUTENIBHO
BHEIIHUX, HEOJIArONPHUATHBIX YCIOBUIM M HE MOJKHBI JIH ITO3TOMY CYH-
TaTbCsl CKOpEe WMCKIIOYEHUEM, YEM I[IPABWIOM B HMCTOPUH AETCKOTO
paszeutus (A.By3eman n ap.).
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BHelllHue YCIOBMS, pa3yMeeTcs, OTpelesiioT KOHKPETHBIM Xapak-
Tep oOHapyXeHHUST U MIPOTeKaHMA KPUTHYECKHX nepronoB. Hecxoxue y
Paj’TMYHBIX AEeTEH, OHU OOYC/IOBIMBAKOT KpalHE MECTPYI0O U MHOT0oo00-
pa3sHyIo KapTHHY BApUaHTOB KPUTUYECKOTO Bo3pacTa. Ho He HanuuneM
WIH OTCYTCTBHEM KaKHMX-JIMOO crielM¢pUYECKHX BHEILIHUX YCIOBHH, a
BHYTPEHHEH JIOTUKOH CaMOTO mpoliecca pa3BUTHS BbI3BaHa HeoOXoou-
MOCTb KPUTHYECKMX, IIEPEJIOMHBIX MIEPHOIOB B XH3HM pebeHKa. B aToM
yOeXIaeT HaC U3y4YeHUE OTHOCHUTENbHBIX MOKA3aTEEH.

Tak, ecnu rieperTH oT abCOMIOTHOMN OLEHKH TPYIHOBOCIIMTYEMOCTH
K OTHOCHUTeJIbHOM, OCHOBAHHOM Ha CpaBHEHHWHU CTEIICHU JIETKOCTH WIH
TPYTHOCTH BOCIIUTAHHUSI peOGEHKa B INMpPENIUECTBYIOLIUA KPU3KCY WIU
CJICAYIOIIUM 32 HUM CTAOWIbHEIN TIEPUOI CO CTEICHBIO TPYIHOBOCIIH-
TyeMOCTH B ITEpPUOA KPU3HUCA, TO HEJIb3ST HE YBUIETD, YTO BCSIKUI pebe-
HOK B 3TOM BO3pacTe CTaHOBUTCS OTHOCHUTEJIBHO TPYAHOBOCIIMTYEMBIM
10 CPaBHEHUIO C CaMMM COOOH B CMEXHOM CTaGIIBHOM Bo3pacte. Tou-
HO TaK X€ €CJIM NMepedTH OT abCOMIOTHON OLEHKH WIKOJBHOH ycreBae-
MOCTH K €€ OTHOCHUTEJIbHOW OlieHKEe, OCHOBAHHOW Ha CpaBHEHMH TEMIIa
MPOIBIDKEHUST peOeHKa B X0I€ 00y4YE€HHUs B Pa3IMYHbIE BO3pAaCTHLIE T1€-
PHOILI, TO HENB3S HE YBHIETD, YTO BCAKUN peGEHOK B NEPUOI KpHU3HUCa
CHIDKAET TEMIT IIPOIBIDKEHUSI CPABHUTENILHO C TEMIIOM, XapaKTepHbIM
151 cTabMIIbHBIX TIEPHONOB.

Tpetbeit 1, moXxanyif, caMoi BaXHOH B TEOPETUYECKOM OTHOILIE-
HHMH O0CODEHHOCTBIO KPUTUUYECKHX BO3pacTOB, HO Hauboyiee HESCHOH
A TMO3TOMY 3aTpydHAILUEH NpaBWIbHOE MOHHUMaHHUE NPUPOIbLI AET-
CKOTO Pa3BUTHS B 3THU NMEPUOLLI, ABISICTCS HETaTUBHBIA XapakKTep pa3-
BUTHS. Bee, KTO nmucan 06 3THX cBOEOOpa3HBIX MEPHUORAX, OTMEYAIM B
MEPBYIO OYepeb, UTO Pa3BUTHE 3E€Ch B OTIMYHUE OT YCTOMYMBBIX BO3-
PacToB COBEpPILIAET CKOpee pa3pyLUUTENbHYIO, YEM CO3MIATEIBHYIO
paboty. IIporpeccuBHOe pa3BUTHE JUYHOCTH peOeHKa, HeMpephIBHOE
TIOCTPOEHHE HOBOr0, KOTOPOE TaK OTYETIIMBO BHICTYIIANO BO BCEX CTa-
OWJIBLHBIX BO3PAacTaXx, B IIEPHOAbI KPU3HCA KaK OBl 3aTyXaeT, BDEMEHHO
NpUOCTaHARMMBaeTCA. Ha MepBbli I1aH BBIABUTAIOTCS NPOLIECCH OT-
MUpaHMs U CBEPTHIBAHUS, pacliaja U pa3ioXeHHsl TOro, 4yto 06pas3o-
BJIOCH Ha TPEIIIECTBYIOIIEH CTYTIEHM U OTIMYao peOeHKa TaHHOTO
Bo3pacTa. PeGeHOK B KpUTHYECKHE MEPUOIBI HE CTOJNBKO NMpHObpeTa-
€T, CKOJIBKO TepSIeT M3 npuodpereHHoro npexne. Hactyrnenue stux
BO3pacTOB HE OTMEYaeTcs MOSBICHHMEM HOBBIX UHTEPECOB peOEHKA,
HOBBIX CTPEMJIEHW I, HOBBIX BUIOB A€SITEAIbBHOCTH, HOBBIX (HOPM BHYT-
peHHeHd Xu3HU. PebeHok, BCTymalouiMii B eprUOAbl KPU3Uca, CKOpee
XapaKTepu3yeTcsa obpaTHBIMM YepTaMH: OH TepsieT UHTEpeChl, Buepa
€ellle HaMpaRJISIOUIME BCIO €r0 AESITENLHOCTD, KOTOpasi IomioLlasna 060ib-
LY YacTh €r0 BPEMEHH M BHHUMAHUA, a Telepb Kak Obl 3aMHMpacT;
MIpeXae CAOXMUBIINECS (POPMBI BHEIIHUX OTHOUWIEHHWH U BHYTPEHHEH
XM3HM Kak Obl 3anycTtepaloT. JI. H. Toncroit 06pasHo ¥ TOUHO Ha3Bal
OIWH U3 TAKUX KPUTHUECKUX MEPUONOB IETCKOTO Pa3BUTHUS ITyCThIHEHN
OTPOYECTBa.
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DTO ¥ UMEIOT B BUAY B NEPBYIO OYEPEb, KOTAA FOBOPST O HETATHB-
HOM XapaKTepe KPUTHYECKHX BO3pACTOB. DTUM XOTAT BBIPA3UTh MBICIb,
YTO pa3BUTHE KaK Obl MEHsiET CBOE MO3UTMBHOE, CO3UNATEIILHOE 3HaYe-
HMe, 3acTaBigsl HalOJonaTess XapakKTepU30BaTb MONOOHBIE ITEPHOALI
TPEUMYILECTBEHHO C OTPULIATEIbHON, HETAaTUBHONH CTOPOHBI. MHOTHE
aBTODHI JaXe YOeXIEeHbl, YTO HEraTUBHLIM CONEPXAaHUEM HCYEPIIbIBA-
€TCSl BECh CMBICIT Pa3BUTHA B KDUTHUYECKUE TIEPHONBL. ITO ybexaeHHe
3aKPEILUICHO B HA3BAHUSX KPUTHUYECKHX BO3PACTOB (MHOM TaKko! BO3pacT
Ha3bIBAIOT HeraTUBHOM (ha3oif, MHOM — (a30if CTPONTUBOCTH U T.JL.).

[ToHsATHSA 06 OTAEIBHBIX KDUTMUECKHMX BO3pacTax BBOOWINCH B HAYKy
SMITMpHYECKHM ITYTEM M B CIyYailHOM Mopsiake. PaHblie apyrux Obut
OTKPBIT ¥ onkcad Kpu3uc 7 net (7-i rox B Xu3HW pedeHKa — nepe-
XOOHBIM MEXIy NOIIKOJbHBEIM M OTPOYECKHMM Nepuoaom). PebeHok 7 —
8 J1eT yxe He JOLUKOJIbHUK, HO U He oTpoK. CeMWIeTKa OTJIMYAETCH KaK
OT IOWKOJIbHMKA, TAK M OT 1UKOJIbBHMKA, MO3TOMY OH MPEIACTABISIET
TPYAHOCTM B BOCHMTATEJIbHOM OTHOHIeHVMH. HeraTmBHOE comepxanue
3TOrO BO3pacTa MPOARIAETCA B MEPBYIO ouepelb B HapyIIEHHH TICHXH-
4YeCKOro paBHOBECHS, B HEYCTOWYMBOCTH BOJIM, HACTPOEHUS U T.I.

Ilo3xxe ObUT OTKPHIT U OMHCAH KPHU3UC 3-JIETHEro BO3pacTa, Ha-
3pIBA€MbIIf MHOTMMH aBTOpaMH (ha30ii CTPONTUBOCTHU WJIH YIIPSIMCTBA.
B 3TOT nepHod, orpaHUYEeHHBIH KOPOTKHM IMPOMEXYTKOM BPEMEHU,
JIMYHOCTh pebeHKa MpeTepreBaeT Pe3KME W BHE3anHbIe U3MEHEHHUS.
PebeHOK CTAaHOBUTCS TPYAHOBOCTIMTYEMBIM. OH NpPOSBIISIET CTPONTH-
BOCTb, YTIPSIMCTBO, HEraTUBU3M, KarlpU3HOCTb, CBOEBOJIME. BHYTpeH-
HME ¥ BHEIIHHE KOHGUIMKTB! YaCTO COTMPOBOXAAIOT BeCh MEPUOL.

Ewe nosxe ObUT M3ydeH KpU3UC 13 JieT, KOTOPHIM OMmuUcaH Iog
Ha3BaHWEM HeraTMBHOHM (ba3bl BO3pacTa MOJIOBOTO co3peBaHus. Kak
TOKA3bIBAET CAaMO Ha3BaHME, HETaTUBHOE COACPXAHUE MepUoda BbI-
CTYTIaeT Ha MEPBHI TUIAH U NPY NMOBEPXHOCTHOM HAONIOACHUM KaXET-
Csl UCUEPIBIBAIOIIMM BECh CMBIC]T Pa3BHTHS B 3TOT nepHon. [ManeHue
YCIIEBAEMOCTH, CHHXEHHE PabOTOCIMOCOOHOCTH, TUCTAPMOHUYHOCTD
BO BHYTPEHHEM CTPOEHHMH JIMYHOCTH, CBEPTHIBAHME U OTMUPAHME TNIPEX-
[l YCTAHOBMBILUEHCSI CHCTEMBI MHTEPECOB, HEFAaTUBHBINA, MPOTECTYIO-
WK XapakTep noBeneHUs 1Mo3sosisitoT O. Kpo xapakrepu3oBaTh 3T0T
MepUOJ KaK CTAIMIO TaKOM 1€30PMEHTHPOBKH BO BHYTPEHHUMX M BHELI-
HHMX OTHOLLUEHHUSAX, KOTAa 4eJIOBEUECKOE «sI» M MUP Dpa3flesicHbl 6oJee,
YeM B WHBIC TICDUOABI.

CpaBHUTENFHO HENABHO OBUIO TEOPETUYECKUM OCO3HAHO TO T10JIO-
KE€HHE, YTO XOPOUIO U3YYEeHHBIH ¢ (haKTHUECKOM CTOPOHHBI NEpeEXon OT
MJIaACHYECKOTO BO3pacTa K paHHEMY JeTCTBY, COBEPILAIOILUICS OKO-
JIO OZHOTO Toja XH3HU, NpeAcTaBIsieT cO0O0M B CYILLIHOCTH TOXE KPH-
TUYECKHIL MEPUOM CO CBOMMU OTIMYUTEIBHBIMU YEPTAMU, 3HAKOMBI-
MM HaM IO 0O0lIeMy OTIMCAHMIO 3TOU CBoe0Opa3Hoil (pOPMBI pa3BUTHSI.

YTo6bI MOSYYUTE 3aKOHYEHHYIO LIeITb KPUTHYECKHNX BO3PACTOB, MBI
MIPEUIOXKWIN Obl BKJIIOYUTh B HE€ B KaYyeCTBE HAYaIbLHOTO 3BEHA TOT,
TI0XaNnyil, caMblii CBO€OOPA3HbI U3 BCeX MEPHOLOB ACTCKOTO Pa3BH-
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THSI, KOTOPBIM HOCUT Ha3BaHHE HOBOPOXAEHHOCTH. BTOT XOPOILIO H3Y-
YEHHBIA NEPUON CTOMT OCOGHSKOM B CHCTEME IPYIMX BO3PacTOB M
SIBJISIETCS TIO CBOEM TPUPOAE, MOXATYi, CaMbIM SIDKMM M HECOMHEH-
HBIM KPU3UCOM B pa3BUTHH pebeHka. CKkayKkooOpa3Hasi CMEHa yCJIOBH
Pa3BUTHA B aKTe POXKIEHUS, KOTAA HOBOPOXIEHHBIN OBICTPO Tolana-
€T B COBEpPLIEHHO HOBYIO Cpedy, H3MEHsET BeCb CTPOM €ro XXM3HH,
XapaKTepHU3yeT Ha4aJbHbIM TIEpHOJ BHEYTPOOHOTO pa3BUTHUA

Kpu3nc HOBOpPOXIEHHOCTH OTAEJSIET SMOPHOHANBHBIM [1EPHOL Pa3-
BUTHs OT MJIaIeHYECKOro BospacTa. KpH3UC ONHOTO rofa OTAEJNseT
MJIaJIeHYeCTBO OT paHHero nerctsa Kpusuc 3 neT — mnepexon oT paH-
HEro JEeTCTBa K JONIIKOJLHOMY Bo3pacty. Kpusuc 7 net siBisieTcs coe-
IUHHUTEJIbHBIM 3BEHOM MEXKIY HOIKONMbHBIM U IKOJIBHBIM BO3PACTOM.
Haxkonen, kpuzuc 13 jeT cOBMagaeT ¢ NMepeIOMOM Pa3BUTHS MPH Ile-
pexofie OT LIKOJIbHOTO K IMyOepTaTHOMY BO3pacTy. TakMM oOpas3oM,
Tieped HaMH PacKpHIBaeTCA 3aKOHOMepHas KapTuHa. Kpuruieckue ne-
PUOOBl MEPEMEXAIOT CTAOWIBHBIE U SIBISAIOTCS NEPEIOMHBIMH, MOBO-
POTHBIMH IMYHKTaMM B Pa3BUTHH, JIMIITHUM pa3 OATBEPXIAs1, YTO pa3-
BUTHE peGeHKa eCTh OUAIEKTUYECKUH IpollecC, B KOTOPOM IEPEXOR
OT OIHOM CTYIIEH! K APYTOM COBEPIIAETCS HE 3BONIOLIMOHHBIM, a pe-
BOJIIOLIUOHHBIM ITYTEM.

Ecnu 6p1 KpuTHYECKME BO3PACThl HE OBLTH OTKPHITEL YUCTO SMIIH-
PHYECKMM ITyTEM, MTOHSITHE O HUX CJIeI0BaJIO OBl BBECTH B CXEMY pa3-
BUTHS Ha OCHOBaHMH TeOpeTUYECKOro aHanu3a. Ceifyac TEOpUH OCTa-
€TCs TOJBKO OCO3HAaBaTb M OCMBICIHBATBE TO, YTO YXE€ YCTAHOBJIEHO
SMITUPHYECKHM HCCAeAOBaHUEM.

B nepenoMHble MOMEHTHI pa3sBUTHS peOEHOK CTAHOBUTCS OTHOCH-
TeJIbHO TPYIHOBOCITUTYEMBIM BCJIEACTBUE TOrO, YTO U3MEHEHHME Teaa-
TOTHYECKON CUCTEMBI, IPUMEHSEMO K peOeHKY, He IOCIEeBacT 3a
OLICTPBIMM M3MEHEHMSIMU €T0 JIMYHOCTU. [legaroruka KpUTHYECKHX
BO3pacTOB HaMMeHee pa3paboTaHa B MPAKTHUYECKOM M TEOPETHYECKOM
OTHOIIIEHUH.

Kaxk Bcsixag Xu3Hb €CTh B TO Xe BpeMst ¥ yMupaHue (D. DHrennc),
TaK M JETCKOE Pa3BUTHE — 3Ta OJHA M3 CJIOXHBIX QPOPM XHM3IHU — C
HeoOXOMUMOCTBIO BKIIIOUYAET B ce0s1 MPOLIECCH CBEPTHIBAHUSI U OTMUpA-
HMA. BO3HMKHOBEHHE HOBOTO B Pa3BUTHHM HEMPeMEHHO 03HA4YaeT OTMH-
paHue cTaporo. [Tepexoa K HOBOMY BO3pacTy Bcerna O3HaMEHOBAH 3aKa-
TOM TIPEXHEro Bo3pacTa. [Ipotiecckl 00paTHOTO pa3BUTHSI, OTMUPAHMS
CTapOro M CKOHLEHTPHPOBAaHbI 110 NPEUMYIIIECTBY B KDUTUYECKHX BO3-
pacrtax. Ho 6bU10 OB1 BeTMYANIINM 3a0JIyXIeHUEM TTOIaraTh, YTO 3TUM
HCYEPITHIBAETCS 3HAUCHUE KPUTUUECKUX BO3pacToB. PasBUTHE HUKOTOa
HE IPeKpalliaeT CBOIO CO3UNATENBHYIO PaboTy, U B KDUTUYECKUE MTEPUOIBI
MbI HaOJoaeM KOHCTPYKTHMBHBIE IIPOLIECCHl pa3BUTHA. bosee Toro,
MPOLIECCH MHBOJIOLIMH, CTOJIb SICHO BBHIPQXEHHbIE B 3THX BO3pacTax,
CaMHM MOMYMHEHBI IIPOLECCAM TTOJOXUTENBHOIO MOCTPOSHHUST JIUYHO-
CTH, HaXOISATCA OT HUX B NIPSIMOM 3aBUCHMOCTH M COCTABJISIIOT C HUMU
Hepas3phIBHOE Lenoe. Pa3pyluurenbHas pabota CoOBepllIaeTCsl B YKa3aH-
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Hble NIEPHOJABI B MEPY TOTO, B MEPY YE€IO 3TO BHI3BIBACTCS HEOOXOMM-
MOCTBIO Pa3BUTHS CBOWCTB U 4epT JUYHOCTU. PaKTUUECKOE UCCIEN0-
BaHHUE IOKA3BIBAET, UYTO HErAaTUBHOE COAEPXAaHWE Da3BUTUS B Iepe-
JIOMHBIE TIEpHOIBI — TOJILKO OOpaTHasi, WIM TeHeBasi, CTOPOHA I03U-
THUBHBIX U3MEHEHU JINYHOCTH, COCTAB/IIOIUMX NIABHBIA M OCHOBHOM
CMBICJI BCSIKOTO KPUTHUYECKOrO BO3pacTa.

ITo3uTUBHOE 3HAYEHUE KPU3HUCA TPEX JIET CKA3bIBAETCSA B TOM, UTO
3IeCh BOZHHUKAIOT HOBBIE XapaKTepHBIE YePTHI JIMYHOCTH pedeHKa. Y-
TAHOBJIEHO, YTO €CJIM KPU3NC B CHITY KaKHX-TUOO NMPUYMUH NPOTEKAET
BSUIO M HEBBIPA3UTEJIbHO, TO 3TO NMPUBOOUT K TITyOOKON 3amepXKe B
pa3BUTUM adHEeKTUBHON U BOJIEBON CTOPOH JIMYHOCTH peOCHKA B ITO-
CJIEMYIOLLEM BO3pacTe.

B OTHOWIEHUH 7-7IeTHErO KPU3HUCa BCEMH HCCIENOBATENsIMA OTMe-
YaJioCch, YTO HApsSAy C HEraTUBHBIMU CUMIITOMaMH B 3TOM [epHOIe
nMeeTcs psa 60JNBLIMX JOCTUXKEHHMM: BO3pacTaeT CaMOCTOSITEIbHOCTh
pebGeHKa, U3MEHSETCS €ro OTHOLIEHHE K IPYTUM IETIM.

Ilpu kpusuce B 13 neT CHUXXEHHE MPOXYKTUBHOCTH YMCTBEHHOH
paGoOTHI yyallerocs BbI3BAHO TEM, YTO 3[€Ch IIPOUCXOXHT U3MEHEHHUE
YCTAaHOBKM OT HaIJISITHOCTH K IOHMMAaHWIO M AeJyKuwH. Ilepexom k
BBICIUCH (DOpME HMHTEJIEKTYAIbHOM HEATENHLHOCTH COIPOBOXAAETCS
BPE€MEHHBIM CHIDKEHHEM paboTOCITOCOOHOCTH. DTO TOATBEPKIACTCS U
Ha OCTJIbHBIX HETATUBHBIX CUMITTOMAaxX KPU3HCA: 32 BCSIKUM HEraTHB-
HbIM CUMITOMOM CKpPHIBA€TCSI ITO3UTHBHOE COJEPXKaHHE, COCTOSIICE
0OOBIYHO B nepexoie K HOBOM M BhICIIEH opMe.

HaxkoHell, He BBI3BIBACT COMHEHMI HaTUYMe MO3UTUBHOIO COmEp-
>KaHMS B KpU3UCE OTHOTIO rofia. 30ech HEraTUBHBIE CUMITTOMBI OYEBHUIHO
H HENOCPEACTBEHHO CBSI3aHBI C MONOXUTENLHBIMU TPUOOPETEHUAMU,
KOTOpBIe AeiaeT pebeHOK, CTAHOBACH HA HOTH M OBJIANIEBAst PEYBIO.

To e camoe MOXET ObITh OTHECEHO U K KPU3UCY HOBOPOXICHHOTO.
B 310 BpeMs pebeHOK fierpalipyeT BHaYalle Taxe B OTHOLUeHUH du3nie-
CKOTO Pa3BHUTUS: B MEPBLIE THU IOCNIE POXICHUSA IMaJacT BeC HOBO-
poxneHHoro. [Ipucnoco6ieHue K HOBOM ¢opMe XU3HM TIPEIBABISET
TaKue BHICOKHE TPeOOBaHMS K XHM3HECIIOCOOHOCTH pebeHKa, YTo, Io
cyioBaM BiioHcKoro, HUKOTIA YeJlOoBeK He CTOUT TaK OJIM3KO K CMep-
TH, KaK B yachl cBoero poxaeHus (1930). M TeM He MeHee B 3TOT
nepuon DOoJIbIlE, YeM B KAKOH-TH00 U3 MOCIENYIOIHUX KPU3HCOB, MTPO-
CTYTAeT TOT (PaKT, YTO pa3BUTHE e€CTh MpoliecC 00pa3oBaHUA M BO3-
HUKHOBEHHS HOBOTo. Bee, ¢ yeM MbI BCTpeuaeMcsl B pa3BUTHH pebeH-
Ka B MIepBbIe THMA U HEAETH, €CTh CTUIOLIHOE HOBOOOpa3oBaHue. OTpU-
LATeNAbHBIC CUMIITOMBI, KOTOPHIE XapaKTePH3YIOT HETaTUBHOE COAED-
>KaHME 3TOTO NepuoJia, TPOMUCTEKAIOT U3 TPYAHOCTel, OOYCIOBJIEH-
HBbIX UMEHHO HOBM3HOM BIIEPBbIe BOSHUKAIOLIEH U B BHICIICH CTETNIEHH
YCII0XHSOMIEHCS GOPMBI XU3HH.

Camoe cylIeCTBEeHHOE CONEPXXaHHe PAa3BUTHS B KPUTHYECKHUE BO3pac-
THI 3aKJIOYaETCsl B BOBHMKHOBEHUH HOBOOOpPa30BaHUIA, KOTOPBIE, KaK
TOKa3bIBAET KOHKPETHOE HCCIIeNOBaHUE, B BBICIIEH CTENEHM CBOe-
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obpasubel ¥ crieunduyHbl. X r71aBHOE OTIIMYME OT HOBOOOpa3OBaHUIA
CTabWIBHBIX BO3PACTOB B TOM, YTO OHM HOCSIT NEPEXOMHEBIA XapakTep.
3TO 3HAa4YUT, YTO B MOCIEAYIOLIEM OHH HE COXPAHSIOTCS B TOM BMIE, B
KaKOM BO3HUKAIOT B KPUTUUYECKHUI NEPHUOR, U HE BXOOAT B KayeCTBE
HEOoOXOAMMOrO CaraéMoro B MHTErPAIbHYIO CTPYKTYpy Oymylueit uy-
HocTd. OHU OTMHPAIOT, KaK OBl TTONIOIIAsICh HOBOOOPa3OBaAHUAMM Clie-
IYIOLLEro, CTabMWIbHOTO BO3pacTa, BKIIOYAsCh B X COCTaB KaK MOTYM-
HEHHasi UHCTaHLIUs, HE UMEIoLasi CAaMOCTOSITENIBHOTO CyLeCTBOBAaHMA,
PACTBOPSISICH M TPAaHC(HOPMHUPYSICh B HUX HACTOJIBKO, YTO 6€3 Crieuaib-
HOTO ¥ ITyOOKOT0 aHaIM3a 4aCTO HEBO3MOXHO OTKPEITh HATAYUE 3TOTO
TpaHCHOPMHUPOBAHHOTO 00pa30BaHUs KPUTUYECKOTO IIepruoaa B IpHUo0-
peTeHHMSIX IOCNIEAYIOLIETO CTabWIBHOTO Bo3pacTa. Kak TakoBble, HOBO-
o0pa30BaHUsA KPU3HUCOB OTMHPAIOT BMECTE C HACTYIUIEHHEM CJIEIYIO-
LLIETO BO3pacTa, HO MPOAOIDKAIOT CYILIIECTBOBATh B JIATEHTHOM BHIE BHYTPH
€ro, HE XXMBS CAMOCTOSATEJIbHOM XU3HbBIO, a JTULLIb YYACTBYSA B TOM IOA-
3eMHOM pa3BUTHH, KOTOPOE B CTaOMIbHBIE BO3PACTHI, KaK Mbl BUIEIH,
NPUBOIUT K CKAYKOOOpa3HOMY BOSHMKHOBEHHIO HOBOOOpAa3OBaHMH.

KoHKpeTHOe comepxaHHe OOUIMX 3aKOHOB O HOBOOOpa3OBaHUSIX
CTaOWIbHBIX U KPUTUYECKHUX BO3PACTOB OYAET PacKphHITO B [IOCHEIYIO-
1IIMX pa3fesax JaHHO# paboThl, MOCBSALUICHHEBIX pACCMOTPEHUIO KaXI0-
ro Bo3pacra.

OCHOBHBIM KpUTEPHEM JI€JIEHUSI NETCKOI0 Pa3BUTHUS Ha OTAECJbHBIE
BO3pAacThl B HAllIEH CXeMe JOJDKHBI CITY>KHTh HOBooOpa3oBanus. [locie-
JIOBaTeJIbHOCTh BO3PAaCTHBIX NMEPHOJOB JOJKHA B 3TOH cxeMe orpene-
JISTHCS YepeNOBAHHEM CTAOMIBLHBIX M KPUTHYECKUX TlepuoaoB. Cpoku
CTaOWIbHBIX BO3pacTOB, UMEIOLLIKX DoJice MIIM MEHEE OTYETIIUBEIE Ipa-
HHIIBl Hayajia U OKOHYAHUS, MpaBWIbHEE BCEro OINpPENENsTb UMEHHO
MO 3TUM I'paHULaM. KpuTHUEeCKHe XKe BO3pacThl M3-3a APYroro xapak-
Tepa MX MMPOTEKAHHUA [MPaBHJIbHEE BCErO OIPEAENATh, OTMeYas Kylb-
MHHALMOHHBIE TOYKMW, WIM BEPIIMHBI, KPU3HUCA U TIPUHMMAS 3a ero
HayaJsio OyiKaifiilee K 3TOMY CPOKY TIpeLIecTBYIOLIee MOJIYTolue, a
3a ero OKOHYaHUe — Okailiee Moayrogue MmocaeayoIero BO3pacTa.

CrabWwibHBIE BO3pacTHl, KaK YCTAHOBJIEHO 3MIIMPHYECKHUM HCCIIE-
JOBaHHUEM, UMEKOT SICHO BhIPAXKEHHOE NBYXWIEHHOE CTPOEHHUE U pac-
MMaIal0TCA Ha JABE CTAOUM: MEepBYIO U BTOPYIO. KpUTHYeCKHE BO3pPACTHI
HMMEIOT SICHO BBIPDAXXEHHOE TPEXWIEHHOE CTPOECHHE U CKIAIBIBAIOTCS
M3 TpeX CBA3aHHBIX MEXIY cO00M TUTHYECKMMU TTepexonaMu ¢Ga3: npea-
KPUTUYECKOM, KPUTHUYECKON U NOCTKPUTUYECKOM.

CnenyeT OTMETHUTD CYILECTBEHHbBIE OTJIUYHSA Hallled CXeMbl PA3BUTHS
pedeHKa OT JpyruX cxeM, OJIU3KHMX K HEH MO OMpele/ieHUIO OCHOBHBIX
TepUOAOB AETCKOro pa3BuTHUd. HOBEIMH B TaHHOM cXeMe MOMUMO TIpH-
MEHSIEMOTO B HEll B KaUeCTBE KPHTEPHS IIPUHLIMIIA BO3PACTHBIX HOBO-
00pa30BaHUl SBISAIOTCS CICOYIOUINE MOMEHTHI: 1) BBEICHUE B CXEMY
BO3pacTHOW TMEPUOAHU3ALIMH KPUTUYECKUX BO3PACTOB; 2) UCKIIIOYEHUE
M3 CXEMbI TIepHOia SMOPUOHATBLHOIO pa3BUTHS pebeHKa; 3) UCKITIoUe-
HHE NepHOona pa3BUTHSI, Ha3bIBAEMOI0 OOBIYHO IOHOCTHIO, OXBATHIBAIO-
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uiero Bo3pact nocjae 17 — 18 jiet, BIUIOTh A0 HACTYIUICHHSI OKOHYATE/Ib-
HOM 3penocTH; 4) BKIIOYEHNE BO3pacTa MOJIOBOTO CO3pEBaHMs B YHUCIIO
CTabWIBHBIX, YCTOMYMBBIX, 2 He KPUTHYECKUX BO3PACTOB.

OMOpHOHAIBHOE pa3BUTHE pebeHKa U3bSITO HAMH U3 CXEMBI 1O TOM
TIPOCTOU IIPUYMHE, YTO OHO HE MOXKET paCCMAaTPHUBATHLCA B OMHOM PSITY
C BHEYTPOOHBIM pa3BUTHEM peGeHKa KaK COLUAILHOTO CY1LECTBA. IMO-
PHOHAJIBHOE pa3BUTHE MPEIACTABISIET COO0I COBEPLIEHHO OCOOBIM THUTT
Pa3BUTHS, MOAYMHEHHBI IPYTUM 3aKOHOMEPHOCTSIM, YEM HauMHalo-
1HeecCs ¢ MOMEHTA POXIEHHST pa3BUTHE JIMYHOCTU pebeHKa. DIMOpHO-
HaJIbHOE PAa3BUTHUE U3YYAeTCS CAMOCTOSITEJBbHOW HaykKod — 3MOpHO-
JIOTUEH, KOTOpas He MOXET pacCMaTpUBAaThCsl B Ka4yeCTBe OMHON M3
rjaB ncuxosoruu. IIcUxosorust JOKHa YYMTHIBATh 3aKOHBI 3MOpPHO-
HaNbHOTO pa3BUTHUS pebeHKa, TaK KaK OCOOEHHOCTH 3TOTO Iepuona
CKa3blBalOTCA B XOI€ MOCAeYyTPpOoOHOro pa3BUTHUSI, HO U3-3a 3TOIO IICH-
XOJIOTMSI HMKAK He BKIII04aeT B cebs amOpuonoruio. TOYHO Tak xe
HEeOOGXOIUMOCTb YYUTHIBATh 3aKOHBI M TAHHBIE TEHETUKU, T.€. HAYKHU O
HACJlIEICTBEHHOCTH, He NpeBpalllaeT reHEeTUKY B OOHY U3 IJ1aB [ICUXO-
noruu. [lcrxosorus U3yyaer He HACAeICTBEHHOCTL U He YTPOOHOE pa3-
BUTHE, KaK TaKOBBIE, a JIUILb BIUSTHUE HACJCACTBEHHOCTH U YTPOOHO-
ro pa3BUTHUsI peOEHKa Ha ITPOIIECC €r0 COLMAILHOTO Pa3BUTHS.

IOHOCTL HEe OTHOCHTCS HaMH K CXeM€ BO3PaCTHBIX MEPUOIOB HET-
CTBa IO TOM MPHUYMHE, YTO TEOPETHYECKOE M SMITUPUUECKOE UCCIIEHO-
BaHHUs B OJMHAKOBOH Mepe 3aCTaBIAIOT COMPOTUBIATLCS YPE3MEPHO-
MY DacTATMBAHUIO JETCKOTO PA3BUTHSA U BKIIOYEHUS B HErO MEPBBIX
25 neT XU3HU YyesnoBexa. [To ob111eMy CMBICTY ¥ ITO OCHOBHBIM 3aKOHO-
MEPHOCTSIM BO3pacT OT 18 mo 25 jieT cocTaBisieT cKopee HadajabHOE
3BEHO B LIETTH 3PEJIBIX BO3PACTOB, YeM 3aKITIOUMTENIBHOE 3BEHO B LICIU
NEPUOIOB AETCKOTO pa3BUTUA. TpynHO NMPEeaCTaBUTD cebe, YTOOR! pa3-
BUTHE 4YeNnOBeKa B Hauaine 3penoctv (¢ 18 mo 25 ner) mMorsio OwITh
MOAYMHEHO 3aKOHOMEPHOCTSIM JETCKOTO Pa3BUTHS.

BxioyeHue myGepTaTHOTO BO3pacTa B YHUCIO CTaOMIBHBIX — HE0D-
XOOMMBIHA JIOTMYECKUI BBIBOA M3 TOr0, YTO HAM M3BECTHO OO0 3TOM
BO3pacTe Y YTO XapaKTepH3yeT €ro KakK Mepuos OrpOMHOrO moabeMa B
KV3HH IOAPOCTKA, KAaK MEPHUOI BBICIIMX CUHTE30B, COBEPILAIOLLMXCS
B TUYHOCTHU. DTO BHITEKAET KaK HEOOXOMMMBIN JIOTHUECKUH BHIBON U3
TOW KPUTMKH, KOTOPOH B COBETCKOI HayKe ObUIU IOABEPTHYTHI T€O-
pHH, CBOOSLUHME TIEPUOI ITOJIOBOFO CO3PEBAHUS K «<HOPMAJIBHOM NaTo-
JIOTUU» U K DIybodamnileMy BHYTPpEHHEMY KPHU3HCY.

TaxuM o6pa3oM, MBI MOTJIM OBI MPEACTABUTH BO3PACTHYIO MEPUO-
IHU3aLMIO B CIETYIOLIEM BHUIE.

KpH3HC HOBOPOXIEHHOCTH. HouwkonbsHbli Bo3pacT (3 rona — 7 Jer).
MnaneHueckuit Bo3pacT Kpusuc 7 ner.

(2 Mec — 1 ron). IlikonbHbl# Bo3pact (8 set — 12 ner).
Kpusnc oaxoro rona. Kpusuc 13 ner.

PanHee netctBo (1 ron — 3 roma) [Ilyb6eprarHblit Bo3pact (14 ner — 18 ner).
Kpuauc 3 ner Kpusuc 17 ner.
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2. CTPYKTYPA 1 ITMHAMMKA BO3PACTA

3agaya HaCTOSILUETO Maparpada — YCTAHOBJIECHHE OOLIMX MOJIOXKE-
HH, XapaKTepHU3YIOlUMX BHYTDEHHEE CTPOEHHE Npoliecca pa3sBUTHS,
KOTOpO€ MBI Ha3blBa€M CTPYKTYpPOH BO3pacTa, B KaXOYIO 3IOXY HeT-
CTBa.

Camoe obiiee TOJIOXEHWE, HA KOTOPOE CJEeNYyeT yKa3aTb Cpasy:
MpOLIECC Pa3BUTUS B KaXIYI0 BO3PAaCTHYIO 3IOXY, HECMOTDS Ha Bce
CJIOXXHOCTH €ro OpPraHu3allii U COCTaBa, Ha Bce MHOroodpasue 06-
Pa3yoILIHX €r0 YaCTUYHBIX MIPOLECCOB, OTKPHIBAEMBIX C TTOMOLILIO
aHaIM3a, TIPEeACTaBIsgeT coboit enuHOe lieaoe, obnanampllee oIpe-
IeJIEeHHBIM CTPOEHMEM; 3aKOHAaMH CTPOE€HHSI ITOTO LENOro, MIH
CTPYKTYPHBIMH 3aKOHaMH BO3pacTa, OIpeNensieTcsl CTPOEHHUE U Te-
YyeHHe KaXIOro 4acTHOIO Mpoiiecca pa3BUTHUSI, BXOASILETO B COCTaB
11eJIOTO.

CTpyKTypOii NPUHATO Ha3bIBaTh TaKUE LIEJOCTHBIE 0Opa3oBaHM,
KOTOpbIE He CKJIANbIBAIOTCSI CYMMapHO M3 OTIENBHBIX YacTeil, mpen-
CTaBJISIA KakK Obl MX arperar, Ho CaMM OIpedesiIoT cyab0y U 3HaYeHue
KaXIOM BXOOSIIIEN B UX COCTAB YaCTH.

Bo3spacThl npeactaBisgioT coboit TaKoe LEeIOCTHOE AMHAMHUYECKOE
o0pa3oBaHHe, TAKYIO CTPYKTYpPY, KOTOpasi OIIpelnesisieT pojib U YAelNb-
HBIH BeC KaXIOM YaCTUYHON JTMHUM Pa3BUTHS.

B kaxnyio HaHHYIO BO3PAaCTHYIO 310Xy Pa3sBHTHE COBEPLIAETCHA HE
TaKUM IIyTEM, YTO M3MEHAIOTCH OTAEJBHBIE CTOPOHBI JUYHOCTH pe-
OeHKa, B pe3yibTaTe Yero MPOHCXOMUT MepecTpoiika THYHOCTH B Lie-
JIOM — B Pa3BUTHHU CYIIECTBYET KaK pa3 oOpaTHasi 3aBUCUMOCTE: JINY-
HOCTb peOEeHKa U3MEHSETCS KakK IieJloe B CBOEM BHYTPEHHEM CTpOeE-
HHUU, U 3aKOHAMH W3MEHEHUs 3TOTO LIEJOT0 ONpeneseTcsl IBIDKEHHE
KaXJIOM €ro 4acTu.

Benencreue 3TorO Ha Kaxmaoi MaHHO BO3pacTHOM CTYNEHU MBI
BCEeraa HaxoOWM LEHTpaldbHOe HOBOOOpa3oBaHHeE, Kak Obl Bemyllee
IUTSL BCETO TIPOLIECCA Pa3BUTHSA U XapaKTepU3ylollee MepecTPOHKY Beei
JIMYHOCTH pebeHKa Ha HOBO# ocHoBe. BOKpyT OCHOBHOTO, WIH LIEHT-
paJibHOr0, HOBOOOpAa30BaHUS NAHHOrO BO3pacTa pPacliojaralTcs U
IPYTIITUPYIOTCS BCE OCTaNbHbIE YACTHYHBIE HOBOOOPa30BaHUsA, OTHOCS -
LIMecst K OTAEeNbHBIM CTOPOHAM JIMYHOCTH peGeHKa, U POLECCh pa3-
BUTHS, CBI3aHHbIE C HOBOOOPA30BaHUAMH MpPENLIECTBYIOIUX BO3pa-
CTOB.

Te npolecchl pa3BUTHUSA, KOTOpBie 60Jiee WM MeEHee HEMOCPEACTBEH-
HO CBSI3aHbl C OCHOBHBIM HOBOOOPa30BaHHEM, Oy/ieM Ha3bIBaTh UeHmM-
DANbHBIMU AUHUAMU PA36UMUs B JAHHOM BO3pacTe, BCe OpyTrUe 4acTHy-
HBbI€ NpOUECChl, U3MEHEHUS, COBEpIIAIOLIKECST B JAHHOM BO3pacte,
Ha30BEM NOOOYHbIMU AUHUAMU DA3GUMUS.

Camo coboil pazymMeeTcs, 4TO MPOLECCHI, IBISIONIMECS LIEHTPATh-
HBIMM JIMHUSIMM DAa3BUTHUSI B OMHOM BO3pacTe, CTAHOBSITCS MOOOUYHBI-
MH JIMHUSMU Pa3sBUTHUS B CJedyIOlUeEM, U 00paTHO — MOOOYHBIE JIU-
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HUM Pa3BUTUS OXHOTO BO3pacTa BHUIBUralOTCA Ha MEPBLIHM IUIAH U CTa-
HOBATCH LEHTPATbHBIMM TUHUASAMHM B IPYTOM BO3PACTe, TaK KaK MEHA-
I0TC WX 3HayeHHe W YHENbHBIH BeC B OOLIEN CTPYKTYpE pa3BUTHS,
MEHSIETCS UX OTHOLUECHHUE K LIEHTPAJIbHOMY HOBOOOpa3oBaHUIO. Tak,
MpU MEPEXOAE OT OIHOMN CTYNEHHU K IPYTOM TE€pECTpanBaeTCs BCS CTPYK-
Typa Bo3pacTta. KaxnpIif Bo3pact obiagaeT CrieluduYecKoi I Hero
€IMHCTBEHHON U HETIOBTOPUMOM CTPYKTYPOH.

ITosicHUM 3T0 Ha MpuMepax. Ecu MBI OCTAaHOBHUMCS Ha CO3HAaHUU
peGeHKa, TOHMMAaEMOM KakK ero «oTHoueHHe K cpene» (K. Mapkc),
M [IPUMEM CO3HaHHE, TTIOPOXACHHOE DUBUIECKUMU U COLIMAIBHBIMU
H3MEeHEHUSIMH MHAWBHUAA, 33 MHTErpaIbHOE BBIPAXEHUE BBHICIIMX U
HauboJsiee CYIIECTBEHHBIX OCODEHHOCTEN B CTPYKTYpE JIMYHOCTH, TO
YBUAMM, YTO TIpH ME€peXode OT OAHOrO BO3pacTa K APyroMy pacTyT U
pa3BUBAIOTCSI HE CTOJIBKO OTIEJIbHBIE YACTUYHBIE CTOPOHBI CO3HAHUA,
OTHE/NbHBIE €ro QYHKIMM WIM CIOCOOBI AEATEILHOCTH, CKOJNBKO B
MepPBYIO ouYepelb U3MeHseTcsl o0luast CTpyKTypa CO3HaHUs, KOoTopas
B Ka)XZIOM JaHHOM BO3pacTe XapaKTepu3yeTCs NPEeXae BCEro Onpene-
JIECHHOW CUCTEMOM OTHOLICHHH M 3aBUCHMOCTEN, UMECIOLLMXCSA MEX-
Iy OTHEJBHEIMHM €I0 CTOPOHAMU, OTAEJNbHBIMU BUAAMM €T0 OEeATENb-
HOCTH.

CoBepILUEHHO MTOHSATHO, YTO INpU Iepexofie OT OJIHOTIO BO3pacTa K
IpyTOMYy BMecTe ¢ 0011eil IepecTPOHKON CUCTEMBI CO3HAHMSI MEHSIOT-
CSl MECTAMH LIEHTPAIbHEBIE M TTOOOYHBIE THHUM pa3BUTHA. Tak, pa3BH-
THE pedH B paHHEM JETCTBE, B MEPHOJI €€ BOSHMKHOBEHUS, HACTOJILKO
TECHO U HETMOCPEeNCTBEHHO CBSA3aHO ¢ LIEHTPAIbHBIMU HOBOOOpa3zoBa-
HUSMM BO3pacTa, KOraa ToJbKO BO3HUKAET B CAMBIX IEPBOHAYANBHBIX
O4YepTAHUSIX COLIMATBLHOE M IIPEIMETHOE CO3HAHME pedeHKa, YTO peye-
BO€ Pa3BUTHE HEBO3MOXHO HE OTHECTHU K LIEHTPAbHBIM JIMHUSIM pa3-
BUTHUS pacCMaTpUBaEMOTo TNepHoaa.

Ho B 1IKOJBHOM BO3pacTe TNPOHOJDKAlollleecs] peYeBOe PA3BUTHE
pebGeHKa CTOUT YXe B COBEpILIEHHO IPYrOM OTHOUWIEHUHU K LIEHTpaIb-
HOMY HOBOOOPa30BaHHWIO JAaHHOTO BO3pacTa M, CJIeNOBaTeJIbHO, 10X~
HO pacCMaTpHUBATLCS B KauyecTBe OJHOM M3 MOOOYHBIX JIMHUI pa3BH-
THSL.

B MianeHuyeckoM Bo3pacTe, Korma B opMe Jierneta HpOUCXOIUT
MMOJrOTOBKA PEYE€BOTO Pa3BUTHS, 3TU TIPOLIECCH! CBAI3aHBI C LIEHTPAJb-
HBIM HOBOOOpa30BaHHEM NEpHOJa TaK, YTO JOJDKHBI OBITH OTHECEHBI
TaKke K NOOOYHBIM JIMHUSM pa3BUTHS.

MBI BUIHM, TAKUM 00Pa3oM, YTO OIMH M TOT XK€ MPOLECC peyeBo-
ro pa3BUTUS MOXET BLICTYNaTh B KayeCTBE MOOOYHOM JUHHAM B MJa-
JIEHYECKOM BO3pACTE, CTAHOBSCH IIEHTPAJIbHONW NHHHUEH DPa3BUTHUS B
paHHEM JIeTCTBE. <...>

Bweomcexui JI. C. CobpaHue COUMHEHHI.
T. IV. — M.: Tlenaroruxka, 1984. — C. 244 —
258.

267



N.A.APLIABCKUHA
OCHOBbl BO3PACTHOW NEPUOAU3ALUN

Jeneune OHTOTeHE3a Ha OTJENbHBIE NEPHOIBI B COOTBETCTBMHU CO
crneiMduYecKNMH 0COOEHHOCTAMH (PU3HOOTMYECKHMX OTITPABIEHNH B
KaXIOM M3 HHMX JO Cero BpeMEHM HE SIBNAETCA OQHO3HAYHO pelIeH-
HbIM. CIIOXHOCTE TPOGJIEMBI M TPYIHOCTH €€ PELLIeHUS OIPEREISIOTCS
psanoM nipuyrH. HayyHas nepronu3salusi OHTOreHe3a NOLKHA B 3HAYM-
TeNbHOM Mepe OITHpaThCsl Ha Haubosee UeHHBIE 3JIeMeHThl COBPEMEH -
HBIX TEOPUH WHIUBUAYAIBLHOTO pa3BUTHUS opraHu3Ma. Dusnomoruye-
CKasl TeOpHsI OHTOIeHe3a, KaK 3TO, B YaCTHOCTH, HEOZHOKPATHO ITOJ-
YyepKuBaia 1Koja HaropHoro (1940), nomkHa oXBaTbIBaTh BCE MOCE-
JIOBaTEJILHO pa3BepTHIBAIOIIWECS 3TAIBl €70, HAaYMHAasi C MOMEHTA BO3-
HUKHOBEHHSI OpraHMU3Ma B BHE OTUIONOTBOPEHHOM SHIIEKIETKH U KOH-
yasg CTapoCThIO M CMEPTHIO.

Heob6xon1Mo npexze BCero OCTaHOBHUTHCS Ha OIpeleIEeHUH CaMO-
TO ITOHATHS «oHmozene3»'. OHO 6bUTO BBeAEHO B GUooruio ee I'ekke-
nem (Haeckell, 1866). C 3TuM noHATHEM ['eKKeNb CBA3BIBAI pa3BUTHE
ocoOM, HauMHasi OT CTaAWM OIUIONOTBOPEHHOIO Siflla M TOJIBKO IO
CTaIMM 3aBEPUICHHUS NMPOLIECCOB PEKAMMUTYISALMH TIpeqieCTBYIOUIErO
¢wioreHeTHYECKOro pa3sBUTHA. OHTOTEHE3 B 3TOM CMBIC/IE COOTBET-
CTBYeT BpEMEHH Pa3BUTHsI OpraHM3Ma, COBITANAIOIIEMY C 3MOPHOHAIIb-
HRIM TIEpUOIOM Y SHLEKIIAIyIIUX WIA aHTeHATAIbHBIM TIEPUOIOM Y
MJIEKOITMTAIOLIMX ¥ YesloBeKa. Takoe MOHMMAaHMe OHTOTeHe3a Halllllo
CBO€ BhIpaxeHHe B cHopMyIuMpoBaHHOM [ekkeneM Guocenemuueckom
3aKoHe: «pa3BUTHE 3apoibiiia (OHTOTeHe3) €CTh CXKaToe U COKpallleH-
HOe MOBTOpPEHHEe pa3BuTHA pona (bwnoreHes)». [Ipu 3ToM uMeeTcs B
BUOY, YTO OPraHM3M B MNpollecce OHTOreHe3a MPOXOOUT IMOCJefoBa-
TEJIbHBIH PSLT B3POCJBIX COCTOSHUIA MPEAKOB, OTPaXalolUX COOTBET-
CTBYIOIIME 3TaMbl (PHIOreHeTUUECKOro pa3BuTHsA. Benen 3a Iekkenem
[MOJAaBJISIONIEE GONBIIMHCTBO HUCCIENOBATENEH MO OHTOMeHE3OM TO-
HUMAIOT HEKYIO0 COBOKYITHOCTH ITOCIEI0BATEIbHO Pa3BepThIBAIOUINXCS
CTanuii pa3BUTHS, KOTOPAs TIPOTUBOMOCTABISAETCS B3POCIOMY COCTOSA-
HU. Co BpeMeHH BO3ZHMKHOBEHHUS NMPe@OPMUCTCKHUX BO33PEHUII Ha
pa3BUTHE OpraHM3Ma B GUOJIOTMH Bce Gosiee U Goiee 3aKperuisiiach
abCONIOTH3ALIUA B3POCJIOTO COCTOSHHS, a UMEHHO TIpeACTaBIEHHE O
TOM, YTO JIUIIbL 3TO COCTOSSHUE ABNSIETCS XU3HEHHO U 3BOJIIOLIMOHHO
MOJTHOLIEHHBIM. ECM He CYUTaTh LIeHOTeHE3bl (IMOPUOHANTBLHEIE TIPH-
CIOCOBNEHHUSA), UCKAXAIOLIUE YETKYIO PEKATTUTY/ALMIO TATMHIEHE30B2,
TO COIJIACHO GHOreHETHYECKOMY 3aKOHY Ha MPOTSXKeHUH OHTOTeHe3a
HUKAaKUX HOBOOOpAa30BaHWi He TIPOMCXOAMUT. B COOTBETCTBHUU C 3TUM

! ontos — CY1LECTBO, 0cobb; genesis — Pa3BUTHE, BOSHUKHOBEHUE — OT IpEUYECKOTro.
2 [TanuHreHe3pl — NOCIEAOBATEILHO BO3HUKAOLME B npouecce 3M6pHOHaJII>H01'O
Pa3BUTHA NPU3HAKHK, NMOBTOPAIOIIHE CTPOCHHUE OTAAUICHHBIX B3POCJIBLIX NMPEAKOB.
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33KOHOM HOBOOOpPa30BaHMA, UM Npeobpa3oBaHUs, BO3MOXHBI JIULIb
BO B3pOCJIOM COCTOSIHUHU. B 3TOM cmbIcine Bepurud (1970) nmpaBwibHO
OLIEHUBaeT GHOre HETMYECKMIT 3aKOH KaK UCTOPU30BAHHYIO Pa3HOBUA-
HOCTb NpeOpMH3Ma, TOCKOJIBKY 3aKOH 3TOT TAKXKE OUPAETCS Ha KOH-
LIETIIHIO, He JOMYCKAIIYI0 HOBOOOPA30BaHU B MPOLIECCE PA3BUTHS.
XoTd, Ka3anock Obl, COBpeEMEHHOE MOHUMAaHUE OHTOreHe3a CHUMaeT
aHTUTe3y — Npe)OPMHU3M WIH 3IUICHE3, OZHAKO, KaK 3TO OyIeT Mno-
Ka3aHO HUXe, OMOTEeHETHYECKMI 3aKOH KakK Pa3sHOBUAHOCTBH Ipe-
(bOPMHUCTCKMX MPEACTABJIEHUI NPOOJDKAET B TOW WIM MHON Mepe roc-
ITOACTBOBATh HAll yMaMH MHOTHX MCCJIEOBATENIe U IO CHUIO IODY.

CesepuioB (1939) npemnaran pas3nvyarh OBa MEPUONA B XU3HEH-
HOM 1IMKJIe BCEro HHAMBUAYAILHOTO Pa3BUTHS OpraHusMa:; I — mepu-
Ol COOCTBEHHO WHIMBUIYAILHOTO pa3BUTHUA, WIH OHTOreHesa, Il —
MEePHUOJ TTOJIOBOM 3PENIOCTH, WIH B3pOCIOro cocTossHus. [lepBblit ne-
pHOI OHTOTEHE3a, B CBOIO ouepelb, NequTcs Ha 1) mepuon mopdore-
He3a, XapaKTepH3YIOLIMHCS: a) OY4eHb Pe3KUMM U3MEHEHMSIMU B GHOp-
M€ H CTPOEHMH OPraHoB U 6) oYeHb MHTEHCUBHBIM, 4acTo aupde-
PEHUMAIBHBIM POCTOM; 2) MEPHOI pOCTa, XaAPaKTEPU3YIOIIUNACH:
a) HEMHOTUMHM U HE3HAYUTEILHBIMU MOP(OIOrMYeCKUMHM U3MEHEHUSMU
1 6) Oosee WIM MeHee FapMOHMYHBIM YBEJIHMUEHUEM pa3MepoB, T.€.
MHTEHCHUBHBIM POCTOM OTHENBHBIX YacTeH Tena XUBOTHOro. Bropoii
TIEPHOA XapaKTepU3YyeTCs: a) OTCYTCTBHEM MOPGHOTEHETMUYECKUX WM3-
MEHEHMI; 0) OTCYTCTBUEM pOCTAa WIH KpaliHe MEMLIEHHBIM DOCTOM;
B) pa3MHOXEHHEeM BHIAA, T.€. OCYLIECTBJICHMEM AETOPONHON (yHK-
MK, WK GYHKIIMK Pa3MHOXEHMS.

Takum obpaszom, CepepuoB (1939), ¢ onHO#t CTOPOHH, pacIIMPII
[TIOHSITHE OHTOTE€HE3a, BKJIIOYHB B HEFO HE TOJIbKO 3MOPHUOHANBHBEI,
WM aHTEHATAJIbHBIN TIEPHOM, KOTOPBIM OrpaHUYUBAT OHTOreHe3 [ex-
KeJb, HO Y TIepHOd MOJMOJOCTH OPTaHM3Ma 10 BOSHUKHOBEHHS B3pOC-
JIOTO TIOJIOBO3pPEJIOro cocTtossHUS. C apyroit ctopoHbl, CeBepLOB BBEJ
HOBOE TOHATHE — «(PUWIdMOpUOreHe3bl». [TocaeaHue MPeacTaBasSIOT
coboif Te hopmbl HOBOOOpa3oBaHMM (apxallaKCHUCH, TeBHALIMU, aHa-
601uH)!, KOTOpbIE, BOZHMKAS HA OINpPEAEEHHBIX 3TallaX OHTOrEHEe3a,
He TOJIbKO MPeobpasyioT B3pOCiOoe COCTOSTHUE OPTaHU3Ma, HO U SBJIA-
JOTCS OCHOBAHUEM LISl BO3HUKHOBEHHS HOBBIX BIIOB. PiaMbpuore-
He3bl — TaKHe U3MEHEHMS X012 NATMHIEHETUMECKON PEKANTUTYJISILUH,

! ApxajJlakCUCHl — Te M3MEHEHHS B Pa3sBUTHH OpraHa MpH €ro 3akianke B 3MGpHO-
HAIBLHOM Nepuoae {(OTCYTCTBYIOLUME Ha COOTBETCTBYIOLUEH CTAAMM Pa3BUTHUSA Y MPEAKOB),
KOTOPBIE B NOCJEAYIOLEM W3MEHAIOT XO HHAMBHUAYATLHOIO Pa3sBUTHsI OPraHM3Ma; eBra-
MM — T€ X€ U3MEHEHMs, WIM HOBOOOpAa3oBaHMs, B Pa3sBUTHH IOTOMKOB, BO3HMKAIO-
LIMEe B CepelMHe 3MOPUOHATLHOTrO NMepHoNa, KOTOpble OTKJIOHAKT OT ITyTH Pa3BUTHSA,
KakoM 6bU1 CBOMUCTBEH pOAMTENbCKMM (OpMaM; aHAOONIMH — HU3MEHEHUS, WIH HOBOOG-
pa30BaHMUsl, BO3HMUKAIOLIME Ha MOCAedHHUX cTamusx MopdoreHesa, Koraa pa3BHTHE TOTO
WIM MHOTO OpraHa He OCTAHABJIMBAETCA HA COCTOSIHHM POAMTENLCKON (POPMBI, a NPOABHU-
raeTcsi Jajibllie, B CBSI3M C YeM MHOrma o003HaYaITCA KaK <«HAaACTaBKH».
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KOTOpBIE€ B OTJIMYKE OT LIEHOTeHE30B (3MOPHOHAIBHBIX MpUcTIocobe-
HU) BedyT K QUIOTeHETHYECKOMY ITpeoOpa30BaHMIO B3POCJIBIX Opra-
HU3MOB. Eciy, cornacHo 'ekkenio, OHTOreHe3s ecTh GyHKUMA uore-
He3a, To, cormacHo CeBeplLIOBY, (puoreHe3 ecTh (PYHKIUSI OHTOreHe-
3a. CeBepros (1939) He raeT MIOCTATOYHO TOYHOIO OTBETA Ha BOIMPOC,
SIRJISIIOTCS JIU (PUIIdIMOpHUOTreHe3bl BhIpaXEHUEM MYTALIMOHHBIX M3Me-
HEHUI B reHOME WIHM BhIpaXeHHWEeM ananTallMOHHBIX M3MEHEHHWH, BO3-
HHUKAIOIKMX Ha COOTBETCTBYIOLIMX 3Tarax OHToreHesa. Borpoc 3TOT B
CBSI3M ¢ aHaJIHU30M (DaKTOPOB U MEXaHHU3MOB, O0YCJIOBIUBAIONIUX TIpe-
o6pa3zoBaHHe¢ WHIMBUIYATLHOTO Pa3BUTHS OpraHU3Ma, UMeeT KpaitHe
HEMAJIOBAaXHOE 3HAUECHHUE.

B nuTeparype yXe IeNaTUCh YKa3aHWsS Ha OYEBUIHYIO MCKYCCTBEH-
HOCTb B ITIPOTUBOIIOCTAaRICHUM B3POCIOTO COCTOSTHMS OHTOTeHe3Y. YKa3bl-
Bast HA TPYAHOCTD WIH JaXe HEBO3MOXHOCTD YCTAHOBIEHMS IPAHMLI MEXITY
COOCTBEHHO OHTOTCHE30M M B3DOCIHIM COCTOSTHMEM, CemXBUYEK
(Sedgwicek, 1894, 1910) cuuran, YTO ¢ MOHSTHEM OHTOreHe3a HEOOXO-
JTIMMO CBSI3LIBATh BCIO COBOKYTTHOCTD ITOCIIEIOBATENbHEIX M3MEHEHUH Opra-
HU3Ma, HaYMHaA OT OIUIONOTBOPEHHOMN SIMILICKIIETKH M KOH4Yas CTapo-
CTBIO M CMEPTHIO. AHAJIOTHYHOM XXe TOUKM 3peHust nepxarcsi KpbDkaHOB-
ckuit (1939) u Haropuprit (Haropusriii, 1940; Haropusiit u ap., 1963).
Takoe ImMOHMMaHKWE OHTOTeHe3a SIBJIAETCS, TO-BUOIUMOMY, €MMHCTBEHHO
TIPaBIILHBIM, TTOCKOJIBKY OOIIENPUHSITO, YTO B TeHOME 3UTOTHI 3aKOOH~
POBaHBI BCE MEPHOXBI HHIWBUIYAILHOIO pa3BUTUs opraHuama. [lepuon
B3pPOCJIOT0 COCTOSTHUSA, KaK M CITCAYIOLIHIA 32 HUM IIEPHUOM, COOTBETCTBYIO-
M CTapyeCcKOMY BO3PacTy, HEIB3s MPOTHBOIOCTABIATE OHTOTEHE3Y,
TaK KaK ¥ OOWH U JIPYTOii COCTARISIOT JIMILB YacTH NOcHeIHero {Aplias-
ckuif, 1965a, 19656, 1967). TaxiM obpasoM, ecu CeBeplioB pacLIMPHI
TTIOHSTHE OHTOIeHEe3a, BKIIOYMB B HETO ellle OAMH 3Tan XH3HH — MOJMO-
JIOCTb, TO B Hallle BPEMSI C 3TUM TIOHSITUEM CBSI3BIBAETCS BeCh XU3HEH-
HBIA LIMKJI UHAUBUIYATLHOTO Pa3sBUTHS OpraHM3MA.

CloxXHBIM SABJISIETCSA BOIIPOC 00 aneKBaTHOM O00O3HaYeHUU GU3UO-
JIOTMYECKON TUCLIMIUTMHEI, HU3y4yalollieil CTaHOBJIEHHE U IMpeo0pa3oBa-
HHUe (PyHKIIMI B OHTOreHe3e. 3a pybexXoM B CBSI3H CO Bce Bosiee BO3pa-
CTaIOlLUM UHTEPECOM K M3YYEHHUIO Pa3HOOOPa3HBIX aceKToB GU3K0-
JIOTMHX OHTOTEHE3a BO3HMKAIOIIAS HOBasg MIUCLMUIUIMHA 0003HaYacTcs
«developmental physiology». C noHsTHeM <«aging physiology» unn
«Alterungs Physiology» cBsi3bIBaeTCsl MpeACTaBIeHUEe O IUCLIUIUIAHE,
U3yyalonle pU3NOJIOTHIO CTAPEHUS U CTAapoCcTH. B Haluel cTpaHe 3a
YKa3bIBaEMOM TUCUMIUIMHOM 3aKpeNnIoCch Ha3BaHUE «BO3pacTHast hu-
3HOJIOTHSA». DTa 06J1acTh PU3HOJIOTHHM OODKHA 3aHUMAThCSI HE TOJILKO
HU3y4YeHHEM 3aKOHOMEPHOCTEH CTAHORJIEHUS U NPeoOpa3oBaHUA QYHK-
U1 B OHTOTEHe3e, HO ¥ TIpEXIE BCEero U3ydeHHEM XapaKTepHUCTHK
cneurpryecKUX 0CO0eHHOCTEN (PU3UOIOTUU LIEJIOCTHOTO OpPraHu3Ma
B KaY€CTBEHHO pa3/IMyHbie BO3PACTHbIE MePHUOAbI, 00Pa3yIOLLIUe XKU3-
HEHHBII LIMKJT OHTOTEHe3a B 1eJIoM. TONbKO ML [IPU PACCMOTPEHUU
NPUYUH U MEXaHU3IMOB, OOYCIOBIMBAIOUIMX, C OJHOM CTOpPOHBI,
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crelIMUYHOCTD OCYIUECTBIEHNUS QYHKIUN B KOKIOM U3 BO3PaCTHBIX
MEPUOLOB, U C APYToif — IPEEMCTBEHHOCTh UX U3MEHEHHI U Tpeob-
pa30BaHKH MPH MEpexXoJe OT OAHOIo MepHosa K MocaeayioleMy, ode-
BUIHO, U MOXHO TOBOPHUTh O IEHCTBUTEJIBHO TUIOHOTBOPHOM H3yye-
HUM GU3NOJIOTHH OHTOTE€HE3a B 1IEJIOM, KOTOPYIO, OMHAKO, MTpaBWib-
Hee 0003HayaTh KaK BO3pacTHYI0 pu3nooruio. «BospactHyro» — no-
TOMY YTO peyb WAET 00 U3YUEHNH DU3HOJIOTHM OoJiee WIK MeHEE OUep-
YEHHBIX OTAEJBbHBIX BO3PACTHBIX MEPHOAOB, KOTOPHIE IPEEMCTBEHHO
CBSI3aHBI APYT C IPYTOM B LIEJIOCTHOM XW3HEHHOM LIMKJie MHIWBUIY-
ATBHOTO pa3BUTHA opraHu3Ma (ApiluascKuit, 1967).

B cBs3yu ¢ noTpeOHOCTAMH MpEXAe BCEro MPaKTHKH YXe NaBHO BHIYJICHU-
JIUCh JUCHUIUIMHBI, U3YYaIOLKE JIUILL OTAeNbHbIE BO3PACTHbIE MEPHOABI Pa3-
BUBAIOLLErOCsl OpraHU3Ma, a He OHTOreHe3 B LenoM. Tak, sMOpuosorus n3yya-
et MopQOJIOTHYECKHE, a B MOCIEAHee BpeMsl X (PU3MONOTMYECKHE ACIIEKTHI
Pa3BMTHsI OPTaHM3Ma JIMILUG B NpeAesax aHTeHaTabHOro nepyona. Ieauatpust
(a ellle HeAAaBHO IEJOJIOTHUS) OrPaHUYMBAETCA U3ydyeHHeM (PU3MONOrUMU U Ma-
TOJIOTMM TaK Ha3bIBAEMOTO JIETCKOTO BO3PaCTa, OXBATHIBAOLLIETO HECKOJBKO PaH-
HHX 9TANOB NOCTHATAILHOrO Pa3BUTHSA. [€pOHTONIOTUS U T€PHATPUS OrPaHUYH-
BalOTCSl U3YYeHHEM OCOOEHHOCTEH (PU3MOJIOTUH U NATOJIOTHH B OCHOBHOM HH-
BOJIIOLIMOHHOTO NEpHoAa, WIK TaK Ha3bIBAEMOTO CTap4YecKOro BO3pacTa, u T. ..

MsI elie He UMeeM CO3AaHHOW, XOTSA 6bl B OCHOBHOM, 3KCIIEPUMEHTAIb-
HOW BO3pAacTHOM (PU3MONIOIMH, PACKPHIBAKLLEH 3aKOHOMEPHOCTH Pa3BUTHS
OpraHu3Ma Ha IpOTSXKeHUH BCEro OHTOreHe3a B ueyioM. Co3maHue 3KCIepu-
MEHTIBHOM BO3pacTHOU (PM3UOJNIOIMHM HE TOJIBKO HE MCKIIIOYaeT pa3paboTKu
COOTBETCTBYIOILIMX MpobjaeM B Mpefeiax BbllUeHA3BaHHBIX JUCLIMIUIMH, HO,
HanpoTHB, obecreyrBaeT WIS HUX Gosee riIyOOKYl0 M BMeCTe ¢ TeM Gounee
3¢ eKTUBHYIO U IUTOAOTBOPHYIO PopMy aHanu3a. OCylIeCTBUTh AeJIEHUE OH-
TOT€HEe3a Ha OTHENbHbIe, 60Jiee WIK MeHee ouepUYeHHbIEe, BO3pACTHBIE MEPUO-
bl BO3MOXHO JHILb MPH YCAOBUU 3HAHMA CNelMPUUECKHX 0COOeHHOCTeM
(u3MoIOrnYecKUx OTNpaBaeHUH LeJOCTHOTO OpraHM3Ma B KaXI0M M3 NMepuo-
IOB. Mbl nmomuepkuBaeM: cnelnduyeckue oco6eHHOCTH DUIMOIOrHIECKHX
OTIIPaBJAeHUH LIEJJOCTHOTO OPraHM3Ma, a He OTAENBHBIX ero cucteM. Mayue-
HUE U3MEHEHUH AeATEILHOCTH JIULIb OTAEAbHBIX CHCTEM OPTraHOB B Mpoliecce
OHTOTeHe3a He MO3BOJAET MOCTHYL HE TONBKO OCOOEHHOCTH OTIIpaBIEHM
LIEJIOCTHOTO OPTaHW3Ma, HO U TNOHATL (QPU3HOMOTMYECKOe 3HAYEHUE PErUCT-
PHUPYEMBIX IIpeobpa3oBaHMii UIS1 OTAENBHO B3STOM CHCTEMBI BHE KOPPEIALIMH
ee co crieunuyYecKMMH MOTPeOGHOCTAMH LIETOCTHOro opranuima. Ha 3to 6suto
obpallleHO BHMMaHHe B paboTax Apuiasckoro (1960, 1967, 1970, 1971), Po-
3aHOBO#M (1966, 1968) u ux coTpyaHukoB. U3yuasa cTaHOBIEHHE 1 Tpeobpa3o-
BaHMWE [JESTEJbHOCTH HEPBHOM, CKENETHO-MbILUEYHOM, AbIXaTeJqbHOM, cep-
IEeYHO-COCYIMCTON U YaCTHYHO NULIEBApUTENIbHOMK CUCTEM, aBTOPbI YCTaHaB-
JIMBAIH KOPPESILUMHU B AEATEABHOCTH MepedUCTeHHbIX CUCTEM OpPraHoOB, aHa-
JIM3UPYS 0OCODEHHOCTH MX peakL Ui Ha JeHcTBUE pa3HOOOpa3HbIX CTPECCOBBIX
pasgpaXeHWit B pa3M4yHble BO3pacTHbhle nepuonnl. Mcnonbaya yyeHue Bpe-
JIEHCKOro — YXTOMCKOTO O JIaOWJIBHOCTH W rnapabuo3e U olieHUBas Iojydyae-
MBIl MaTepHas B aCNeKTe 3HEPTETUKH, aBTOPBI NBITAIOTCH MONONTH K MOHM-
MaHHUIO cretrdHYEeCKUX 0COOEHHOCTEH DUBHOTOrHYECKUX OTTIPABRICHU Lie-
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JIOCTHOrO OpraHM3ma B 3aBUCUMOCTH OT ero Bo3pacTta. [1ogo6HO TakuM Ouc-
UWIUIMHAM, KaK (U3MOIOrus TpyAa WIH CIIOPTUBHAsA (PU3HOJIOrUsI, KOTOphIE
MOTYT pa3pabaThlBaThCs JMIUbL B CBETE HPU3UONIOTHH LIETIOCTHOTO OPraHU3Ma,
M BO3pacTHasi U3MONOrMst MOXET IUIOLOTBOPHO pa3pabaThiBaThCsl M CO3Ma-
BaThCS JIMILb KaK (PH3HONOrUs LUEJOCTHOrO OpraHu3Ma. 3aayiu, CTOSLIHME e~
pel BO3pacTHO# QU3UONIOTHEN, TOMCTHHE BCEOOBEMITIOIM U TPYAHBI, HO Ta-
KOBa crienu¢puyeckas CyTb CaMoOro npeaMeTa. BoIMomHsAEMbIE B YKa3bIBAEMOM
IUIaHE MUCCIEJOBAaHHS NMOOYIMIH TPU3HATh HEOOXOAHMOCTD HeJeHUS XU3HEH-
HOTO LIMKJIa HHIWBUAYAILHOTO Pa3BUTHA OPraHH3Ma B CaMbIX OGLIMX yepTax
Ha OTAEJIbHbie BO3PACTHBIE NEPUOMABI, KaXIblii U3 KOTOPLIX XapaKTepH3yeTcs
CBOMM OCOOEHHBIM Ka4€CTBEHHBIM WIM cieuupUIYEeCKHM CBOeoOpa3reM du-
3UOJOTHYECKHMX OTMpaBaeHUi (Apwasckuit, 1960, 1965, 1967, 1971).

moaxoabl K OBOCHOBAHMIO JEJIEHUA XU3HEHHOI'O
IOHUKIA THIANBUAYAJIBHOI'O PABBUTHS
HA OTIAEJIBHBIE BO3PACTHBIE ITEPHObI

Hexkoropbie TEOpHH OHTOreHe3a B CBA3H C HPoOJieMOii
BO3PaCTHOH NepAOIH3AUHH

M3BeCTHBI TOMBITKH GHOJIOTOB H MOP(OJIOroB IMOZOUTH K 060C-
HOBaHHIO TIEPUOIUYHOCTHA OHTOTEHE3a C UCIONB30BAHUEM IUISL 3TOM
LEJH TIO NPEeUMYIIECTBY SKOJOTHYECKUX U MOP(ONIOTHIECKHUX KPH-
TepueB (BacHeuos, 1946; Kpbsixanosckuii, 1950; IlImunr, 1957, 1964;
Martgees, 1959; Muennunsnit, 1961; Cseunn, 1961; Boromo6ekuit,
1964; ByHak, 1965, u np.). ITonbITk# AaTh LETOCTHOE (HU3UOIOTH-
yecKoe 000CHOBaHUE NMEPUOAMYHOCTH OHTOTEHE3a Y XXMBOTHBIX (TIpH
3TOM UMEIOTCS B BUAY MJIEKOIMUTAIOUINE) H Y YeJIOBEKA eIle MOYTH
He IpeANpUHUMAINCE. MeXay TeM OU3HOTOTHYECKUH aHaTU3 Npo6-
JIEMBI TICPUOAUYHOCTHU OHTOTE€HE3a SIBJISIETCS €ABA JIU He CaMbIM pe-
HIAIOIHMM.

B Hanbonee o61eit popMe nmepuogu3aliist OHTOreHe3a IS MIEKO-
MMUTAIOLIHNX ITpelIoXeHa 1Konoit Haropuoro (Haropustlit 1 ap., 1963;
HuxkutiH, 1966). ABTOpH pa3Iu4aloT B XHU3HEHHOM IIMKIE WHIUBM-
IDyaIbHOTO pa3BUTHUSA OBa OOJBIUUX MEPUOAA: NPeHAMANbHbIL Y NOCMHA-
manshsii. [locTHaTanbHOE Pa3sBUTHE, B CBOIO OUYEpenb, HAEIUTCA Ha
TpHY GonbiuMX nepuona: 1) nepuod pocma, BO BpeMsi KOTOPOTO ITPOHC-
XOIAT MOCTENEHHOE YBETHYEHUE Beca Tejla U GOpMUpPOBaHHE BCEX OCO-
OeHHocTel opraHuaMa (Mop$oIorn4eckux, GPU3N0JIOTHIecKUX 1 6Ho-
XMMHYECKHUX), XapaKTepU3YIOLIMX MpeACTaBUTENEH COOTBETCTBYIOIIE-
TO BUAQ; 2) nepuod 3peaocmu, KOTAA NIEPEYUCIIEHHBIE OCOOEHHOCTH 10-
CTHUTaIOT MOJIHOLIEHHOTrO pacliBeTa M B TeUEHHE KOTOPOTO OHHU Ipo-
JIOJDKAI0T OCTaBaThCSl B OCHOBHOM ONHO3HAYHBIMH; 3) nepuod cmapo-
cmu — MO MPEUMYLLIECTBY MHBOJIOLMOHHEBIH MEpUOJ, XapaKTepU3y10-
LHIICA YMEHBILIEHHEM pa3MepOB Teja, NMOCTENMEHHBIM 0cCIabeHHeM
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BCEX €ro (PU3MOJIOTMYECKHUX OTIpaBlieHUH M, HAKOHEL, 3aTyXxaHUEM
SKM3HEHHOTO Mpoliecca, OKAHYMBAIOUIETOCST CMEPTHIO.

IlpuBeneHHasa nepHoOaIN3alMs OHTOTreHe3a B UCCIEIOBAHHUSAX LIKO-
el HaropHoro onupanack Ha y4eT 1moKasaTeieif CKOpOCTH pocTa Iug-
¢bepeHUMPOBKY TKaHe# ¥ OpraHoB, H3MEHEHHUSI COOTHOLLUECHUS HU3NO-
JIOTUYECKHUX XapaKTEPUCTHK B MPOLIECCe Pa3BUTHsI, HA aHAJIU3 U3MeE-
HEHMH HaNpsOKEHHOCTH M XapakTepa oOMeHa BELUECTB, a TaKKe Ha
yUeT U3MEHEHUH B MOJIEKYJIIPHON OMOJIOrMH KJIETOK U MEXKJIIETOUHO-
IO BEILECTBA B CBSI3M C MEHSIOIUMMMCS B3aMMOOTHOILLUCHUSIMU Opra-
HHM3Ma CO CpelIOH Ha pa3HBIX 3Tanax OHTOreHe3a. B ¢Bs3u ¢ mpobiaeMoii
MEPUOIN3aLNHU CYLLIECTBEHHO BAXXHBIM SIBJISIETCS 00OCHOBAaHHE KPUTE-
pUEB, KOTOpBIE JOJIXHBI Jieub B OCHOBY JEJIEHUSI OHTOI€He3a Ha OT-
JeNbHbIe BO3pacTHBIE IEPHOAbl. KpUTeprH 3TH JOJDKHBI OBITE B OCHOB-
HOM (OHU3MOJIOrHYECKUMH H OMOXUMHYECKUMU. OHH MOTYT OBITH U MOp-
¢onornyeckuMy. OIHAKO TOJBKO JHIIb MOPDOJOTHYECKUM ACHEKT
peLUeHHUs NpoOJIeMBl EPUOAN3ALAM HEJb3s1 CUUTATh IUIOAOTBOPHBIM
U NEPCIIEKTUBHBIM.

B neanaTpyy SMIUPUYECKH YCTAHOBUBILIEECS JCJIEHUE IETCKOrO U
[MOAPOCTKOBOTO BO3pacTa Ha OTAEJIbHBIC MEPUOLHLL €llie HE ONUPAETCs
Ha ODOCHOBaHHBIN (PU3HONOTHYECKUH (GYyHIAaMEHT U TpedyeT cylle-
CTBEHHOM KOPPEKILIMH B CBSI3M C YYETOM CrieUPUYECKMX OCOOEHHO-
cTel GU3NOIOTHYECKMX OTITpaBIeHHIt pa3BUBAIOLIETOCS OpraHu3Ma pe-
OeHKa B pa3nvyHble BO3pacTHBIE NMepHoAbl. KpUTepUH, KOTOPHIMH
MOJIb3YIOTCHA B NEAUATPUHU TIPU AEJIEHMU HETCKOrOo U MOAPOCTKOBOTO
BO3pacTa Ha OTHAeJIbHbIE TEPHONBI, SIBJISIOTCS HE CTONBbKO Mopdodu-
3UOJIOTMYECKHMH, CKOJIBKO COLIMAIbHO-OpraHM3alildioHHBIMU. OTClofa
M COOTBETCTBYIOLIIEE AeJIEHHE Ha CJIeYIOIINE TIEPUOIbL: TPYIHOM, SCE/b-
HbIA, WIN TIPCIOOUIKOJBHBINH, TOMIKOJIBHBIN U IIKOJIbHBIH.

B kxHure Macnosa (1952) npuBoguTCS NEpPUOAM3ALIUS, TIPUHSITAs
IO CeTo BPEMEHM B nequaTpuu: 1) nepuon yrpo6Horo aetctea (10 myH-
HBIX MecsLeB); 2) mepuon HoropoxaeHHOCTH (7 — 10 mHeit); 3) rpya-
Holt nepuoxk (12 — 14 Mec); 4) nmepuon MoJIOYHBIX 3y60B (6 — 7 JeT), B
KOTOPOM Dpa3jiMyaioT IEepBOe NETCTBO, X0 3—4 JieT (WM SCENbHBINA,
TIPeNOIIKOAbHBIH TepHoa), U BTOpOEe OeTCTBO, ¢ 4 mo 7 neT (WM
IOLUKOJIBHHM TIepron); 5) nepuon oTpoYecTBa, WIM WIKOJBHBIM BO3-
pacT (MHa4Ye — TpeThe AETCTBO), WIMTCA ¢ 7 1o 13— 15 neT; 6) nepu-
Ol TIOJIOBOTO CO3peBaHUA — Y OeBo4uek ¢ 13 mo 18 net, y ManbyUKOB
¢ 15 no 20 ner.

Ha cuMniosnyMe mo BO3pacTHOU MEpHOAN3AIUM, COCTOSIBIIEMCS B
HHcruryte Bo3dpacTHolt dusnonoruun AITH CCCP, 6buta peKOMEHIO-
BaHa CX€Ma BO3PacTHOM mepuomu3anuu. Takoro poma mepuoaM3alius
SIBJISIETCA B OCHOBHOM OOILIENIPHHATON B pa3HOOOpa3HBIX PYKOBOICTBAX
1O NMEAWATPHU M IMeAaroruke (oTeyecTBEHHBIX M 3apyOeXHBIX).

YTo Xe KacaeTcs BOIIpoca O JeJIEHUU Ha OTHAEbHBIE ITEPHOIbI C TOU-
K{ 3peHMs1 (PU3MOJIOTMIECKOro CYIIIECTBA MPOOJIEMbI, TO CUMTATh €0 B
MEeIAATPUM WIA B NEJAaroruke CKOJbKO-HUOYIb YCTOSBLLIMMCS, KOHEY-
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HO, HEBO3MOXHO. /10 cux rmop B GOBIION Mepe MOAZSPKMBACTCS CKEIl-
CHC KPYITHOTO CIIeHanUcTa 1o ¢dpusnonorim u marojporvu nercrsa [da-
yHmwiepa (Pfaundler, 1923), BoipaxeHHbIit B cioBax: «[lonbiTku nocra-
BUTDH MPOYHBIE TTOTPaHWYHBIE CTOJIOEI B HENMPephIBHOM TEYEHHWH IIPOLIEC-
ca pa3BUTHSA B IETCKOM BO3DPACTE CJIEAYET C €CTECTBEHHO-UCTOPUUECKOM
TOYKH 3PEHUS OTKJIOHHTD TaK XK€, KaK MBI OTKIIOHWIH Obl MOITBITKH pac-
WIEHUTD NMapabomy Ha OIpeie/ieHHbIe OTpe3KH. Jlaxe Mepexon OT BHYTPH-
yTpoOHOM K BHEYTPOOHOH XHM3HHU He 0Opa3yeT HacTOSLUEIO IIOBOPOTHOIO
MOMEHTA B NIpolieccax pasBUTHA». OMHAKO HAMO MOMYEPKHYTh, UTO MIpU
TaKOM TIOHMMaHHWM OHTOIEHE3a YeJIoBeKa €Ba M MOXET UATU peyb O
KauyeCTBEHHOM WIH CIieLM(pHIECKOM CBOeoOpa3uu (HU3NONOTHYECKHX OT-
MpaBjieHWA OpraHu3Ma B 3aBUCKHMOCTH OT Bo3pacTa. <...>

B nocnenHee BpeMsi BOIPOC O MOCJIENOBaTENbHBIX IEpUOAax AeT-
CTBa 3aTparuBaeTcs B psiie paboT, MOCBAILIIEHHBIX 0COOEHHOCTSIM MCH-
XOJIOTMHM pa3BuBawluerocs pebenka (Gesell, 1965; BawioH, 1967;
Flavell, 1967; Zazzo, 1968, u np.). B aTix paboTax AaeTcs HE CTONBKO
000CHOBaHHE KPUTEPUEB ITEPHUOIN3ALMH OHTOreHe3a pa3BUBAIOLIEIO-
¢q pebeHKa, CKOJIBKO OITMCaHHe OCOOEHHOCTEM IMICUXUKHA U CEHCOMO-
TOPHBIX peaKUMH B pa3HbIC BO3PACTHBIE MTEPHOII.

TakuM 00pa3om, pobieMa NEpUOTUYHOCTH, TIOAHSTAs B MCUXOJO-
MM, a He B (PU3HOJIOTMH, B KaKO-TO Mepe ITOBHUCJA B BO3XyXe U IO
Cero BpeMeHH He TOJIyYHIa CBOETO IUIOAOTBOPHOTO Pa3pelieHUsI B IIPU-
MEHEHHMM K OHTOTEHEe3y 4YesioBeKa. MeXTy TeM Ha3pesia HAacyllHasd U
JaXe OoCcTpast HEOOXOIMMOCTE HaMEeTUTh M OIpEAEINTb MyTU HAYy4HOIo
000CHOBaHMS TIEPHOOUYHOCTH OHTOTeHe3a MO OTHOLIEHUIO K YeJoBe-
KY, OIMpAsCh Ha yXe¢ HAKOIUIEHHEIE B 00JIACTH 3KCIIEPUMEHTAILHOMN
BO3pacTHOM PU3NOJIOTUM HaHHBIE. DTO HEOOXOMMMO HE TOIBKO B MHTE-
pecax TeOpHM, HO U B OCOOEHHOCTH B MHTEpecax MpaKTUKUA B CBSI3U C
000CHOBaHMEM CIIEITU(PHUUECKIX TUTHEHUYECKUX YCIIOBHH Cpellbl M CHUC-
TEMBI BOCITMUTAHHS, TPEOYIOIIUXCS B KaXKIOM BO3DACTHOM IEPHOIE.

JleneHue OHTOreHe3a Ha OTHETbHEIE TIEpHOABI MOOCKa3bIBAETCS He-
00XOAMMOCTBIO TIOHATH HEOOWHAKOBOCTh (PU3HONIOTMYECKUX OTIIPaB-
JIEHHIl opraHM3Ma B KaXIOM M3 HHUX.

K HacrosuieMy BpeMeHH IIPOIOJDKAET rOCHOACTBOBATh TEOPUSI, CBSI-
3aHHasi ¢ UMeHeM PybHepa (Rubner, 1908), ussecTHas nmox Ha3BaHM-
€M «3aKOHA MOBEePXHOCMU», WM «3HEp2emu4ecko20 npasula NnoeepxHo-
cmu», TIpETEHOYIONAS Ha OOBICHEHHE pasUYHBIX, B OCHOBHOM KO-
JIMYECTBEHHBIX, OCOOEHHOCTEN 3HEpreTHYEeCKHX MpoLieccoB U GU3N0-
JIOTMYECKUX OTIIPABJIEHWI OpraHu3Ma B pa3Hbie BO3PACTHbIE TTEPUOIHL.
Teopus 3Ta NMBITAETCA NOHATH KOMHMYECTBEHHBIE 0COOEHHOCTH 3HEpre-
TUKH B CBS3U C MEHSIOLIMMCS B IIPOLIECCE MTOCTHATANBHOTO OHTOIEHE-
33 COOTHOLIEHHEM MeXIY Maccoil K MTOBEPXHOCThIO T€Ia M OTHIOAL HE
TIPETEHAYET Ha TPAKTOBKY (hakTOpOB WM 3aKOHOMEPHOCTEH, OoINpese-
JIIOIIUX HHOIUBUAYATLHOE pa3BUTHE opraHu3sma. Kak ussectHo, Py6-
Hep, OMUPASICh HA «3aKOH MOBEPXHOCTH», TTBITANICS OOBSICHUTD HE TOJib-
KO pa3yInyye 0cOOeHHOCTel SHEpPreTUYECKUX TTPOLIECCOB B 3aBUCUMO-
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CTH OT MEHSTIOIIMXCS TMHEHHBIX pa3MEPOB OpraHu3Ma B MpoLecce ero
pocTa, HO U HEOOUHAKOBYIO INPOIOJDKUTEILHOCTh XXM3HU Y Da3HBIX
MJIEKOTTUTAIOLINX B 3aBUCUMOCTH OT BETUMUHBI IMHEHHBIX Pa3MEpPOB,
JOCTHraeMBIX K B3POCIIOMY COCTOSHHIO.

KpaTko oxapakTepu3yeM IPHUHATHIE NPEACTaBNEHUS O 3aKOHOMEP-
HOCTSIX OHTOTEHE3a, MMEIOUIMX OTHOLIEHUE K BOMPOCY O MEXaHU3MaXx,
ONpeNeNIAIIINX TPOJOKUTENBHOCTD XU3HH. <...>

CyIIIHOCTE 9HEPTETUYECKOTO TIPABUIIA CKEJIETHBIX MBILLLI COCTOWUT B
TOM, 4TO JBHTAT€JIbHAs AaKTHMBHOCThb, CTHMYJIHMpYeMas SHIOICHHO B
CBA3M C HEOOXOIMMOCTBHIO YIOBJIETBOPEHMs MHUILEBOH NMOTpeOGHOCTH
WM 3K30T€HHO B CBSI3M C JEMCTBMEM CTPECCOBBIX Pa3fApaXeHU, siB-
nseTca axmopom yrkyuonanbrol undyxuuu anaboauzma. OcobeHHOCTD
[IOCJICIHErO — HE MPOCTO BOCCTAHOBJICHWE WCXOOHOTO COCTOSHUS, a
00s13aTeIbHOE M30LITOYHOE BOCCTAHOBJIEHHE SHEPTETUYECKUX MOTEH-
IIHAJIOB, 3a CYET KOTOPHIX B MOCIEAYIOIUMHA MOMEHT MOXET OBITh OCY-
LIECTRJIEH OONMbIIMKA 00beM DYHKIIMIA.

HeobxonuMO OTMETUTD, YTO 3apPOALILI YXKE Ha CTaOMM 3UTOTHI M Jajee, Ha
CTalMH MODYJbI, 6JACTY/Ibl M racTpy/bl, T.€. 3a00Jr0 JO MOSBIEHUS Y HErO
HEPBHO-MBILIEYHON CUCTEMbI, OCYLIECTBISAET MMOCTOAHHYI0 LMTOIUIA3MaTH-
YeCKYI0 ABUraTeJIbHYIO aKTUBHOCTb. YKa3biBaeMasi LUMTOIUIa3MaTH4YeCKast IBU-
raTejpbHas aKTHBHOCTb OMMCHIBAIACh B JIMTEpAaType HEOAHOKpaTHO. B Halei
CTpaHe OHa MoApoOHO M3yyanack PeaHnueHKo (1959) nna 3apoabiieit poib.
B cBsI3M CO CKa3aHHbIM HEPreTHYECKOE NMPAaBWIO CKEJIETHBIX MBILILL, TIO-BH~
IUMOMY, 6oJ1ee TOYHO ciieayeT 0603HaYaTh KaK IHEPreTUYECKOE MPaBWIo IBU-
raTeJibHOM aKTUBHOCTH. B GyHKIIMOHANBHON MHAYKUIHUY U30BITOYHOrO aHab0-
JIM3Ma U CJeAyeT BUAETb TO crnieuMbuyeckoe, YTO XapaKTEPU3yeT HEr3HTPO-
MAHHBIA NPUHLIMII, JIEXALIWHA B OCHOBE MHAMBUAYAILHOTO Pa3BUTHUSA XUBBIX
OpraHU3MOB.

Kpm‘epm{ JeJIEHUS KHM3HEHHOI0 LMKJIA HAa OTJeJIbHbIC NMCPHOIbI

HanHble HccnenoBaHuit (Aplwasckuit, 1965, 1967, ApiuaBckas,
Po3aHoBa, 1968; PosaHoBa, 1968) mo3BomwM TIpURTH K 3aKiioye-
HUIO, YTO OCHOBHBIM M CYUIECTBEHHBIM KPUTEpHUEM, KOTOPHIH AOJIKEH
OBITH IIPVHAT TIPU OEJEHUM OHTOreHe3a Ha OTOEeIbHble NEPUONbI, SIB-
JfeTCA CIMOCO0 B3aMMOIEMCTBUSI OpPraHU3Ma C COOTBETCTBYIOLIUMU
YCIIOBUSIMM CPEbl B KAXIOM M3 HHX.

IMpyu 060CHOBAHUH TIEPUOINYHOCTH OHTOrEHE3a CYLUECTBEHHO BaX-
HBIM gBIseTCd YHUDHIMpPoBaHKe TepMUHOIorun. C MOHSITHEM nepuoda
TIpelUIaraeTcs CBS3BIBAaTh NpEACTaBIeHHE 00 OUepUYEHHOM OTPE3KE Bpe-
MEHM OHTOTEHE3a, B Ipene/iax KOTOPOro OCOOEHHOCTU (PU3UOIOTH-
YeCKHUX OTIpaBJIIEHUH SABAAIOTCA OoJiee UM MeHee OMHO3HAYHBIMH.
B pamkax nepuona q0JDKHBI ObITh BRLIEJIEHBI omdenbHbie gha3sl, Kaxaast
13 KOTOPHIX UMEET CBOH OCOOEHHOCTH.

ITepexon ¢ omHOTO IEpUONA Ha MOCJEIYIOWHUIA MpexiaraeTcsd 060-
3HAYaThb KaK HepesoMHbuili 3man uHOUeuoyanbHo2o pazeumus (Ipyrue
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MPEIJIOXKEHHBIE TEPMUHBI — «KPUTHYECKHIA TTEPUOI» WIN «KPUTHYEC-
Kas ctagus»). EnBa i, omHako, Lejiecoo0pa3Ho MOIb30BaTLCS MOHS-
THEM «CTalMsl», TaAK KaK 3TOT TEPMHUH 3aKpENwicsl B 3MOpDHOJIOTHU
IUISt XapaKTEPUCTUKH BBIPAXKEHHBIX MOpGOreHETUYECKUX ITpeobpaso-
BaHUIl B paHHEM OHTOTIeHe3¢, a UMEHHO CTagui MOpYyJbl, G1acTyJIbl,
TacTpyibl U T.I. <...>

ITepexon oT 0AHOTrO BO3PaCTHOIO MEPHOIA K MOCIEYIOIEMY TTpe-
cTaBisieT coO0M Kak Obl NepeIOMHBIA UITH KPUTUYECKUHA MTEPUO, OIl-
peaensieMblii Y3KUMHU BPDEMEHHBIMU IPAaHULIAMH, B T€YEHUE KOTOPOTO
MIPOMCXOIUT NpeoOpa3oBaHMe MeITeTbHOCTH Pa3IMYHBIX CUCTEM Opra-
HOB Ha HOBBIC YPOBHH JIJAOWJILHOCTH, 00ECICYHBAIOLIME aqaNTalHIoO K
CYLIECTBEHHO HOBBIM YCJIOBUSIM Cpelbl, C KOTODBIMM OPraHW3M He
B3aUMOIEHCTBOBI B IpeAbIAYIME BO3pAacTHbie Mepuoasl. UMeHHO
IIEPEJIOMHBIMHY 3TallaMH, WIM KPUTUYECKUMHU [IEPUOJAMU, ONpENesi-
€TCA IMCKPETHOCTh HEIPEPHIBHOTO B CBOEM TEYCHUH MPOLIECCA OHTO-
reHe3a. Ha repejioMHBIX 3Tallax cCOBEpLIAETCS IIEpeXo KakK OBl U3 OfI-
HOW OU3HOIOTUYECKOH MEpHI, XapaKTepHU3YyIOLIecs CBOUMU CIIELH-
(huyeckMMHU 0COOEHHOCTAMH (PH3HOTOrMYECKUX OTIIPABIEHHH, B COB-
ceM OpYTYI0 (PU3HOIIOTHYECKYIO MEPY, Ka4eCTBEHHO OTIIMYHYIO OT IIpe-
OBLOYyLUEH.

IToHATHE «KPUTHYECKHE TIEpHONbI» GBLUIO BHEPBBIE 0OOCHOBAHO TIO
OTHOLLIEHUIO K 3MOPHOHAILHOMY Pa3BUTHIO Y HHU3ILHUX MO3BOHOYHBIX
(pbibbl, aMdHOuHM). KputnueckyMM SIBJISIIOTCS TaMbl Nepexona OT On-
HOMH CTaauM BO3pacTalOLLEd OpraHM3aludKd pa3BUBAIOLIErocs SMOpUOHa
(kpuTideckue nepuonsl MopdoreHesa) K npyroii (Stockard, 1921; Bep-
Huny6, 1951; Tpudonosa, 1963). Kpuruueckue nepuoas — 310, Kpo-
M€ TOTO, 3TAlbl epexo/a OT OJHOTO THUITA OOMEHA BELUECTB K IPYTOMY,
WIH 3Tallbl Pe3KOTO U3MEHEHUs HaCNeACTBEeHHO OOYCIIOBIEHHOIO Tpe-
00BaHUS Pa3BUBAIOLIETOCA OPraHU3MAa K OKPYXAIOLICH cpeae.

3HaueHHe KPUTHUYECKUX IIEPHONOB B AHTEHATANbHOM Da3BUTUU
MJIEKOIIMTAIOLUMX IToAPO6HO uccnenosanock CeTiioBbiM (1956, 1959,
1960) u ero corpyauukamy. C IOHATHEM KPUTHYECKHUX TIEPHOIOB B
3MOPUOHAILHOM Pa3BUTHH HU3IIMX ITO3BOHOYHEBIX KaK B aHTCHATaJb-
HOM pa3BUTHH MJIEKOITUTAIOIIHUX OOBIYHO CBSI3bIBAETCS IpPEICTaBJIE-
HUE O BBICOKOH YYBCTBUTEJIBHOCTH WK MAJIOH PE3UCTEHTHOCTH, Ka-
KOW XapaKTepHU3yeTcsl Pa3BUBAIOUIUIICS OpraHU3M B COOTBETCTBYIO-
el cTaauu K OeHCTBUIO pPasHOOOpa3HBIX HECMIEUUPUUECKUX AIbTe-
pupyrouux pasapaxuresnei. CornacHo CBeTJNIOBY, KDUTUYECKUE I1e-
PUOIBI B @HTEHATAILHOM PAa3BUTHM — 3TO MEPHOIBI N1eTEPMUHALINH,
KOTOpBlE OTAENEHB! OT CNEUMATBbHOTO (PYHKUMOHUPOBAHUS NETEp-
MHHHUPYEMBIX CTPYKTYpP (M Oaxe OT IepBbIX ONTHUYECKU YJIaBIMBae-
MbIX NMPU3HAKOB AU bepeHIHaliK) Gonee WUIM MEHEE 3HaAYUTECINb-
HBIM JIATEHTHBIM NTepUoaOM. JIJIs1 3THX IeprUON0OB XapaKTepHO CHUXe-
HUE PETYJIATUBHON OeSITENbHOCTH, Ojlarogapsi Y€MY OHU JIerye BCETO
XapaKTepU3YIOTCS MOABEMOM HeCeuMPUIECKONR UYBCTBUTEIbHOCTH
K AEeWUCTBHIO MOBPEXIAKILINUX areHTOB. DTO HX MapKHUpPYIOUIMH
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MPHU3HAaK, JIeTKO HabaonaeMblil U3BHE. BHYTPEHHSAS UX CYUIHOCTh —
JEeTepMHUHALINSA, T.€. TIPOLieCC, CBA3AHHBIN C MeMpecCUei onpeneeH-
HOIf YaCTH HaCAeICTBEHHOrO anraparta. [1epHonbl 5TH ABISIIOTCS KPU-
THYE€CKUMHM He TOJBKO JJIS pa3BUBAIOIIETrocs: SMOpHOHA B LIEJIOM, HO
M JUIS OTHEJIbHBIX OPraHOB ¥ CHUCTEM TPU MX JeTepMHUHALIMU.

B nocsiegHME roabl NMOHATHE «<KPUTHUECKHE TIEPHOALI» OOOCHOBEI-
BaeTCA M MEePEHOCUTCS TAKXKe M Ha MOCTHATAILHOE Pa3BUTHE Y MTHIL
U Muekonutarouux: B I'epmanuu (Lorenz, 1935, 1959; Lorenz,
Tinbergen, 1938), B CILA (Scott, 1950, 1962, 1968; Levine, 1956,
1962; Harlow, 1958; Hesse, 1959; Freedman et al., 1961; Harlow,
Harlow, 1962; Zarrow et al., 1966, 1970; Denenberg, 1968; Levine,
Mullins, 1968; Ader, 1970; Levine, Thoman, 1970, u ap.), 8 YCCP
(Kregek et al., 1958) u y Hac B crpane (CiaonuM, 1961, 1962; O6-
pasuoBa, 1966; IlereasMan, 1966). Peub umer o TOM, YTO BIUSHUE B
ofpenesieHHbIE NEepPeJOMHbIE 3Tallbl MOCTHATAJILHOIO Pa3BUTHUSA He-
KHX HeafeKBaTHBIX JUIS JaHHOTO NepUoAa pa3apaxureieit (buonoru-
YECKHMX, COLMATLHBIX) COXPaHAeTCs B IMOCENYIOIEM, eIBa JIU He Ha
TIPOTAKEHWUM BCEM XHU3HU OpraHu3Ma. «3anevamaesaHue» HEKUX He-
aNeKBaTHBIX IJIA COOTBETCTBYIOLIETO KPUTHYECKOTO mepuona ¢hopm
pa3gpaxuTeseld B MOCAENYIOIIEM IreHepannu3yeTcsi B pa3HOOOpa3HbIX
OTBETAX OpraHM3Ma M Ha pas3flpaxuTesNu, OIU3KUE K 3aledaTieBlue -
Mycs. Cama npobieMa nojay4yuaa Ha3paHHue imprinting (aHri.). B He-
MeLIKOH JIMTEpaType OHAa U3BECTHA Iox Ha3BaHueM Prigung. B ciyuae
OeACTBUA B KDUTHYECKOM TIEpUOIE HEKMX CTPECCOBBIX (popM pa3npa-
XeHW}, UHTEHCUBHOCTh KOTOPHIX He MpeBHIIaeT afalTUBHBIE BO3-
MOXHOCTH B COOTBETCTBYIOLIEM IepHoOne, OpraHu3M MpUoOpeTaeT
CIIOCOGHOCTh B IMOCJERAYIOIIEM NPOTUBOCTOSATh HE TOJMBKO BAHSTHHUIO
BO3leHCTBOBABLIECTO pa3dpaXuTesst, HO U MHOTMX JIDYTUX CTPECccO-
BBIX (paxTOpoB cpeapbl. CTpeccoBasl peakllus, IepexXuTass B paHHEM
BO3pacTe B COOTBETCTBYIOILEM KPHTUUECKOM MEpHOaEe, B JalnbHeli-
1lIeM TIOBBIIAET HeCelMMUYECKYIO Pe3UCTEeHTHOCTh OpraHu3Ma K
OeHCTBUIO PA3HOOOPA3HBIX HUIMYECKUX U IICUXUYECKMX BO3aeHCTBUI
B TIOCJIEAVIOUIECH XU3HH.

OmHa u3 ¢opM 3ameyaTieBaHUA, U3YYaBHIIAsCS HA MJICKOINMTAIO-
1UX (KpbhICaX), BBIpAXANACh B TOM, YTO C TIEPBBIX AHENH XW3HMU JIO
BpEMCHH OTJIYYEHHUS OT BCKAPMJIMBAHUS MOJIOKOM MAaTe€PH XUBOTHOE
€XeIHEBHO (B TeYEHUEe HECKOJNBKUX MUHYT) HaXOOMIOCh B PYKax 3KC-
nepuMeHTaTopa. B Opyrux uccinemoBaHUsIX 3Ta dopMa BO3OEHACTBUS,
nojyvyuBLiasi Ha3BaHWe handling unu early handling, HauuMHamach B
TOM KPUTHUYECKOM ITEPUOAE, KOTOPHI COOTBETCTBYET BPEMEHH OTIY-
YeHWS OT BCKapMJIHUBAHUSA MOJIOKOM Marepi, ¥ B MOCAEIYIOILIEM [IPO-
JIOJXKANACh B TEYEHUE JUTUTEILHOTO BpeMEHH (B HEKOTOPBIX UCC/IeIO-
BaHUSIX IO B3POCJOTO COCTOAHUA). BEUTO 0GHapyXeHO, YTO MOMOMNBIT-
Hble KPBICH IO CPAaBHEHUIO C KOHTPOJIbHBIMHU B JaJbHEHLLIEM Xapak-
TEePU30BATUCH CYLIIECTBEHHBIM Mpeobpa3oBaHUeM B CBOEM MOBENCHHUM.
D70 BHIPAXAJOCH B GONBIIEH CTEIIEHH OpPUEHTALMA B CUCTEME Nabu-
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PHMHTA, B MEHBILIEH 3MOUMOHAIFHOCTH U B 00JIblIelt pe3CTEHTHOCTH
X OEHCTBHIO pa3HOOOPAa3HBIX CTPECCOBBIX (IMATOT€HHBIX) (PakTOpPOB
(Bernstein, 1952; Weninger, 1953; Denenberg, 1968, 1969; Levine,
Mullins, 1968; Schaefer, 1968; Denenberg, Zarrow, 1970; Levine,
Thoman, 1970, u ap.).

IIpoGneMa B 1EJOM, HMEIOLIAs OTHOLIEHUE K HM3YYEHUIO (AKTO-
pOB, ITOBHILIAOIIMX B paHHHE BO3PACTHHIE ITepUONbl Hecreuubude-
CKYIO PE€3HCTCHTHOCTh OpPTaHM3Ma, M3BECTHA Ceifyac roj Ha3BaHHEM
«paHBui onbIT» (early experience). CyliecTBeHHO 0OpaTHTb BHUMaHHE
Ha TO, YTO HEKOTOPHIC BHUALI PAHHETO OMBITA B 3aBUCUMOCTHU OT HeH-
CTBUS TE€X WIX UHBIX HOPM CTPECCOBOTO Pa3IPaXEHMS OCTABIIAIOT CBOK
cJiell B TeUCHHUE KpaTKOro nepuoia BpeMeHH. [pyrue BUABI paHHETO
OITbITa MOTYT CKa3aThCAd Ha MPOTSXKEHUH BCei XM3HHM M JaXe Ha ee
MTPONODKUTEILHOCTH, TPETHbH — HA 0COOEHHOCTAX (QYHKIIMH Pa3MHO-
XEHMS B JETOPOMTHOM IEPHOIE U faXe Ha 0COOEHHOCTAX (PHU3NONIOTHH
¥ noBeneHus y nmoromcraa (Denenberg, 1969). <...>

IOCTHATATbHBIA OHTOT'EHE3

Hepenomnue 3TaNbl NOCTHATAJIBHOIO OHTOTICHE3a

Cpasy nocJjie poXxIeHUs BeCbMa 3HAYMTEIBHO MeHsieTcsl GopMa B3au-
MONEUCTBY POIUBLIETOCS OPraHMU3Ma ¢ YCJIOBUSMH cpelbl. CyleCTBEHHO
00paTUTh BHUMAHHE HA YPE3BBIYAIHYIO CKOPOCTh MI3MEHEHUH U NPeos-
pa30BaHUM B IESITENBHOCTU pa3jIMYHbIX CHCTEM OPraHOB U OpraHU3Ma B
LEJIOM, KOTOpbie NMPOUCXOOAT B TeUEHHE HECKOJBKMX OHEH, YacOB M
Jaxe MEPBLIX MUHYT XU3HH 1ocsie poxaeHus. CKopocTs ripeobpa3opa-
HMIi, UMEIILUMX MECTO B MEepUode HOBOPOXACHHOCTH, HE UMeET cede
PaBHBIX HY B OHOM M3 NMPEIbLIYLINX (HCKITIOYass CKOPOCTh Mpeobpaso-
BaHUM, NpEeICTaBRICHHBIX B SMOPUOHATEHOM IIEPUONE) U HU B OTHOM
U3 MTOCJIEAYIOILMX BO3PACTHBIX MepHonoB. OT CKOPOCTH OCYILIECTRICHUS
ananTUBHBIX U3MEHEHUN M NpeoOpa3oBaHHM, BO3HHKAIOUIUX Y HOBO-
POXAECHHOTO OPTaHM3Ma B CBSI3M C TIEPEXONOM B CYILIECTBEHHO HOBbIE
YCJIOBUSL Cpelbl, 3aBUCUT CTeNEeHb MUINOIOTMYECKON TTOJTHOIIEHHOCTH
M pasBUTHUSA B [TOCTHATAJILHOM OHTOTEHES3E.

BosHukatolllee nocyie poxIeHus Mpeobpa3oBaHue HUIMOTOTHYE-
CKMX OTIpAaBJIEHUI OpraHy3Ma IpeaycMaTpyBaeT alalTUBHOE OCYILE-
CTBJICHUE (PYHKIIMiI1 He TOJIBKO B CBSA3M C M3MEHHUBIUHUMCS CITOCOOOM
TIUTaHUs (KOPMJIEHME MOJIO3UBHBIM MOJIOKOM), HO M B CBSI3U C U3ME-
HUBLUEHCS TeMIlepaTypoi cpenbl. [1noa nmocie poxXneHus MepexonuT
U3 YCJIOBHI TEIUJIOBOIO PaBHOBECHSI, COOTBETCTBYIOLIETO TEMIIEpaType
37°C, B cpemy CO 3HAUMUTETLHO CHHXEHHON TeMiiepaTypoit. TeMrepa-
TYPHBIHM nepernan aocturaeT npy atoM 15— 18 °C. B mpouecce aHTeHa-
TaJIbHOIO Pa3BUTHS NEATEJBHOCTh HE TOJBKO MHUILEBAPUTENBHOMU, HO
¥ CEpHEYHO-COCYAUCTOM, MBIXAaTEJIbHOM U CKEJIETHO-MBILIEYHON CH-
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cTeM obecreyrBaia B OCHOBHOM (QYHKIMIO MUTAHUS Pa3BUBaKOLLETOCSH
sMOpuoHa M 1wiona. [Tocne poxaeHus: GYHKIIUS MMTaHUS oOeCcIieynBa-
€TCS HeSITENLHOCTHIO MULIEBAPUTEIBHON CHUCTEMBI, a CKEJIETHAst MyC-
KyJIaTypa HauyMHaeT OCYLIECTRISITh TEPMOPETYAILMOHHYIO GYHKIUMIO.
B ycnoBHSIX CHIDKEHHOM TEMTIEPATYphl CPEB! BOZHUKAET Ta GopMa MbI-
LUIEYHOTO TOHYCa, KOTopas obecrieynBaeT CrielinrUIecKyto OpPTOTOHM -
YeCKYIO TI03Y HOBOPOXIEHHOTO (TaK Ha3bIBaeMylo CTMOATENbHYIO TH-
MEPTOHHUIO) U OTHOBPEMEHHO BBICOKMI YpOBEHb TEIUIONPOAYKLUUHU
(Eunxeesa, 1954, 1967; Apiwasckuii, 1967, 1971). IMocne poxneHwus,
B PaHHEM [OCTHATATBHOM BO3pacTe, hu3nonornyeckoil dopMoti crpec-
COBOTO pa3[paXXeHMWs sIBJISIETCS TEMIIepaTypa Cpelbl HYDKE TEPMOMH-
mudgepeHTHOM 30HBI. CHMXKEHHas TeMIepaTypa Cpelbl [0 CpaBHE-
HMIO C COOTBETCTBYIOLIEN TEpMOMHIU(PPEepeHTHOM 30HOI B 3TOM BO3-
pacTe SIBJISETCS €NVMHCTBEHHOW ajgekBaTHOM OpMON pasgpaxXeHus,
pPEPACKTOPHO CTUMYJIHUPYIOLLETO TOHUYECKYIO AKTUBHOCTD CKENIETHOM
MyCKyJaTyphl. CTUMyIHpyeMast akTUBHOCTB SIRJIsiETCsI GaKTOpoM (pyHK-
LMOHAJIBPHON HMHIYKLIVH NepBoi (GopMbl M3OHITOYHOTO aHabonu3Ma,
TIpU KOTOPO YBETMYMBAETCS MAcca XXUBOM IIPOTOIUIA3MBbI, T. €. TIPOUC-
XOIHT €€ POCT, IIPEXIE BCEro B CAMMX CKEJIETHBIX MBIUILIAX U COOTBET-
CTBEHHO BO BCEX ITPOYMX CUCTEMAX OPTaHOB.

Cpa3sy e Moc/ie poXIEHMs HAacTYyMaeT HOBBIM BO3pacTHOMN MEpPUOL,
M3BECTHBIN ¥ 3aKPENMBLINICS 1101 Ha3BaHUEM Nepuol HOBOPONCOEHHO-
cmu. byaydy ODHUM M3 OTBETCTBEHHBIX B OHTOTEHETUUECKOM Pa3BUTHUM
OpraHu3ma, 5TOT [IEpUOJ el HENOCTATOYHO NITyOOKO MPOaHATU3UPO-
BaH. BO3MOXHBIM OCHOBaHMEM IUISl BRUICJIEHUS €T0 B CAaMOCTOATENb-
HBIF BO3DACTHOM NepUOI MOXET CIAYXKUTh JIMIIB TO, YTO B 3TO BpeMs
UMEET MECTO BCKAapMJIMBAHME MOJIO3UBHBIM MOJIOKOM, IJISILLEECS B
cpenHeM 8 — 10 gHeit. BckapMiInBaHUE MOJTO3UBHBIM MOJIOKOM SIBJISI-
eTCA BEChbMa BaXHOI NPOMEXYTOUHOU (HOpMOl MUTAaHUS MeXIy Te-
pUOAOM reMOTPO(HOrO U AMHMOTPOMPHOTO MUTAHUA (OKOJIOTUTOAHBI-
MM BOZAMU) Y IEPUOIOM JIAKTOTPOPHOTrO MUTAHUS (TAaK HA3hIBAEMbIM
3penbiM MOJIOKOM). IIpUHSATOE B POAMJILHBIX JOMAaX IIO3MHEE HAYyao
BCKapMJIMBaHUA TPYABIO MATePH penyuypyeT BaXHEHIUMH 11l HOBO-
POXICHHOTO OpraHM3Ma HepHoJl BCKapMJIIMBAHUS MOJO3UBHBIM MOJIO-
KOM, OOratiM HMMYHOOMOJIOTHYeCKHMMHM BeulecTBaMu. [lepexon ot
BCKapMJIMBaHHUS MOMO3HBHBIM MOJIOKOM K 3peJIOMY MOJIOKY HE Xapak-
TePU3YETCS CKOABKO-HUOYAbL BbIpaXXeHHBIM H3MEHEHUEM (DU3NONIOTH-
YeCKHX OTIpPaBICHUIA HOBOPOXIEHHOTO OpraHu3Mma. BoT mouemMy me-
PHOI BCKApMIIMBAaHUSA MOJO3UBHBIM MOJOKOM, NMO-BUIUMOMY, IIpa-
BWIbHee O0003HAYUTh KaK 3Tal WHIMBHUIOYAIRHOTO Pa3BUTHS, B Teye-
HHE KOTOPOro cTabWiIM3upyeTcsl alalnTUBHOE Ipeobpa3oBaHue pOAVB-
LIEToCss OpraHU3Ma K HOBBIM YCIOBHAM cpedbl. B Takom ciyyae 5TOT
3Tan o0ecrneyuBaeT MEpexol B CACHYIOLIUI BO3PACTHOM TepHon, Xa-
pPaKTepUIYIOIIMIfCS UCKITIOYMTENIBHO IAKTOTPpOHOM POopMOil MUTaHMS.

Y MaTypoHaTHBIX, WIM TaK Ha3bIBa€MbIX 3PENOPOXIAIOILIMXCS XU~
BOTHBIX, MEPHUOI HOBOPOXIECHHOCTU SBIASETCS KPUTHYECKUM B TOM
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CMBICHE, KaK YKa3bIBAJIOCH BhIllle. UMEHHO B 3TOM IepHoae 0COOEHHO
BBIpaXXeHH! ABNCHHUS «3anevyaTieBaHus». Tak, ecau mig STHEHKA MOCIe
POXIOSHHUA UCKITIOUUTD KOHTAKT C MaTePhIO U BHIITAUBATh €I'0 MOJIOKOM
BPYYHYIO B T€YeHME TIEPBLIX JHEH ero XU3HH, TO BIIOCIEICTBUU TaKHE
SITHSITA CJEXYIOT 3a JIIOABMU M U3beraloT B3aMMOAEHCTBUS ¢ OCODSIMHU
cBoero Buaa. JIOCTMIHYB B3pOCJIOTO COCTOSHHS (B Bo3pacte 3 Jer),
TaKWe OBIBI HE CJIEAYIOT 3a MacylIUMCS CTaaoM, a AepKaTcsi OCOOHsI-
xoM (Scott, 1968).

Eciy HOBOPOXIEHHBIX 00€3bIHOK, TAKXKE OTHOCSILMXCS K MaTypo-
HATHBLIM OpTaHM3MaM, M30JIUPOBATh OT MaTepH M OT JAPYTHUX ocobeit
CBOETO BHWJA U BOCIIUTHIBAThL MCKYCCTBEHHO, TO, JOCTUTHYB IT0JIOBO-
3pesyioro Bo3pacTa, OHH C TPYIOM pa3sMHOXaloTcs (Y HHUX JIMOO OTCYT-
CTBYIOT, TUOO 3HAYMTEJIBLHO TOJABJIEHBI MTOJOBBIE HHCTUHKTERI). Ecin
OHU ¥ CTAHOBSATCA MaTeEPSIMU, TO HE INPOSIBASIOT HUKAKO# 3a00Thl O
csoem rnoromcrBe (Harlow, Harlow, 1962). Jlopenu (Lorenz, 1935,
1935) nomyepKuBaeT BeCbMa BAXHYK OCODEHHOCTh «3aIleyaT/ieBaHUsI»,
KOTOpPOE MOXET HMETh MECTO JIMILD B IpenesiaX O4eHb OrpaHMYEHHOTO
OTpe3Ka BpPEMEHH, COOTBETCTBYIOILEIO OIpeAe/ieHHBIM (a3aM, KpHU-
TUYECKHM TIEPHOIAM B OHTOTEHETHYECKOM Pa3BUTHH opraHusMa. Ilpu
3TOM MOIMYEPKMBAETCA TAKKe HEOOXONUMOCTD OTJIMYAThL SIBJIEHUS, 000-
3HayaeMble TOHATHEM <«3alieyaTIeBaHHE», OT SIBJIEHHI, 0O0O3Hayae-
MBbIX ITOHSITHEM «00ydeHHe». [locneaHee npeacTaBIeHO B COOTBETCTBYIO-
1IHe BO3PAaCTHBHIE MEPHOABI, HE COOTBETCTBYIOLIHE «KPUTHYECKUM».
Y MMMAaTYPOHATHBIX, T.€. He3PeJOpOXIaIOLUINXCSl XXUBOTHBIX, TaKHX,
HaIpuMep, KaK cob6aKy, COOTBETCTBYIOLIHE SIBIIEHUS 3ariedaTIeBaHUS
BO3HHMKAIOT JIMIUG B [IEPUOE IMTOCJE OTKPHITHS Iia3. MHOTOYHCIIEHHbBIE
MMpUMeEPEH! pa3HOOOpa3HEIX (POPM 3areyaTyieBaHUS B COOTBETCTBYIOLIME
KPHUTHYECKHE NIEPHOIH ¥ cO0aK NpuBoaaTcsa B KHurax Ckotra (Skott,
1963; Scott, Fuller, 1966).

VY 1IEHKOB nepuod omxpvimua 2143, KOTOPBII UMeeT MeCTO B BO3pa-
CTe OKOJIO ABYX Henesb, CKOTT 0603Ha4aeT KaK repHon HauuHalole-
rocs rnepexona K TeM (hopMaM B3aUMOIEHCTBHS CO Cpeloi Yyepe3 CeH-
COpPHOE BOCIIPMATHE U ABHTATEIbHOE ITOBEAEHHE, KOTOPHIE MOCTEMEH-
HO IIPHBEIYT OPTaHU3M K B3pOCJIOMY COCTOSIHHKD. B 3-HeieTbHOM BO3-
pacTe BO3HMKAET CIENYIOLIUII KPUTHYECKUH Mepuoa, ob6o3HayaeMbIid
KaK nepuood coyuaru3ayuy, T.e. epUoN HAYHHAIOUIETOCS KOHTAKTa He
TOJIBKO C OCOOSIMH CBOETO BHAA, HO M IPYTHX BHIOB, B YaCTHOCTHA U C
uesioBexoM !, TpeTuil KpUTHYECKHI MEPHOJ MPENCTABIEH B BO3pacTe
2— 2,5 MecsueB, o603HayaeMbIi CKOTTOM KaK rOHOWECKUE U COOTBET-
CTBYIOIIHI NepHONY OKOHYATETbHOH SMAHCHUITALIMK LIEHKOB OT MaTe-
pu. Crneayoouuil KpUTHYECKHI TTEPHOJA COOTBETCTBYET BPEMEHU 603-
HUKHOBEHUA NOAOBOU 3penocmu.

! B 3apy6exHoi 6M0N0rHYeCKOi TUTepaType TePMUH «COLHATBHbBIA» UCIIONb3YET-
csl, TIO-BUAMMOMY, HEMpaBOMEPHO LUMPOKO, MOKPbIBas, B YaCTHOCTH, TaKHe 3Haue-
HHUSl, KaK «CTAlHBIfA», «IPYMNOBOM» U T.A.
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Uccnenosanns Apuiasckoro (1965, 1967) u ero corpyIHHKOB I03-
BOJIMJTU BBIOENUTD CAEOYIOUIME TIEPEIOMHBIE 3Tanbl B MIOCTHATAILHOM
OHTOreHe3e MMMAaTYPOHATHO POXNAIOLIMXCS MJIEKOITMTAIOUIUX: 3Tarl,
COBNANAKIUUK CO BpEMEHEM MPO3PEBAHMS U pealu3alluel aHTUIpa-
BUTAlIMOHHOM peakKUMHU ¢ MOMOUIBIO MepeIHUX KOHEYHOCTeH (Y LUeH-
KoB 8 — 10 mHeit); 3Tanm peajin3allMM aHTUTPABUTALMOHHBIX PEAKLIMi
Ha BceX 4 KOHEYHOCTSX, COBIaalolril ¢ MpuodpeTaeMoil crnocobHo-
CTBIO OCYIIECTBIATH JIOKOTOMOTOPHbBIE aKThI B cpede (Y HIEHKOoB 16 —
20 nHeit XXM3HM); 3TAI OTIYYEHNS OT BCKapMIIUBAaHUSI MOJIOKOM Mare-
pu (y meHKoB 40 — 45 gHeit); 3Tan noJHONW IMAHCHUIIAUMKM OT MaTEpHU
(y uteHKoB 2,5 — 3 MecsLEeB); 3Tan BO3HMKHOBEHMS TIEPBBIX ITPU3HA-
KOB ITOJTOBOTO Co3peBaHus (y GecmopomHbix cobak 8§ — 10 Mec); atan
3aBEpLICHUS TIOJIOBOIO CO3PEBAaHMSI, COBNANAIOUINK C HACTYIUIEHUEM
TIONIOBOM 3PEJIOCTH U NETOPOTHOIO MEPUONA; 3TAll 3aBEPIICHUS TETO-
POAHOTIO IepHoaa, COBMAAAIOINWA ¢ BOSHUKHOBEHHEM TaK Ha3blBae-
MOTO WHBOJIIOLIMOHHOTIO MEPHUONa, WIM CTAPYECKOro Bo3pacra (y bec-
noponHelx cobak 7-— 8 ner). MHTEpBaIBI BpeMEeHU MEXIY TEpedHc-
JICHHBIMU TIEPEIOMHBIMY 3TAMaMU, KaK yKa3blBaJIOCH BBILIE, COOTBET-
CTBYIOT Pa3/IAYHBIM BO3PACTHBHIM [MEPUOAAM.

Y pasiuyHBIX BUIOB MJIEKONMUTAIOLIMX TEPEYHCIICHHBIE [TePeoM-
HBIE 3TAIbl BO3HUKAIOT B pa3HoOe XpOHOJIorHyeckoe BpeMs. Kpome Toro,
Y Pa3HbIX BUAOB MJIEKOMUTAIOLIMX JUTUTETBHOCTD KAXIOro M3 BO3pacT-
HBIX [IEPUOKOB, OMHO3HAYHEIX TI0 CBOEMY OMOJIOTMYECKOMY 3HAYEHUIO,
TAKX€e CYILLIECTBEHHO pa3jIMyacTCcs MO XPOHONOTHYECKOMY BPEMEHH.

KaxneIii nepeJoMHBIN 3Tan TIpeAcTaBisieT coboil pealu3anuio B
ornpeneIeHHOM BO3pPacTe COOTBETCTBYIOUINX, HACIEICTBEHHO 00YyCIOB-
JICHHBIX, BPOXIEHHBIX peakIlli, MpeIyCMOTPEHHBIX B T€HETUYECKOM
Koje. K kaxkmoMy mepeloMHOMY 3TalITy CO3pPEBAIOT (CTPYKTYPHO Y (PYHK-
LIMOHAJIBHO) T€ X& CHUCTEMBI KOHCTEJUISIUMI U3 LIEHTPAJIbHBIX 3BEHB-
€B, T.€. T¢ JOMUHAHTHbIE MEXAHM3MBI, KOTOphIE NTO3BOJISIIOT PEATU30-~
BaTh CYUIECTBEHHO HOBbi€ (hOpMbl B3aUMOIEHCTBUS C COOTBETCTBYIO-
IIUMH YCIIOBUSIMU CPEABI TIPU TIEPEX0Oe OT OIHOT0 BO3PACTHOIO ITe-
puoaa k mocaenyiouieMmy. beprcrpem (Bergstrom, 1967, 1972) non-
YEePKMBAET 3HAUCHHUE CO3PEBaHUS (CTPYKTYPHOTO U (PYHKLUMOHAIbHO~
TO) COOTBETCTBYIOIIMX HEPBHBIX LIEHTPOB B OHTOreHe3¢ B KadecTBE
CYLLIECTBEHHEMIIEr0 HErSHTPONMUMHHOTO hakTopa B UHIUBUIYATBHOM
Pa3BUTHH OPraHU3Ma.

Co3peBawiliie K OINpenejeHHOMY MEPEJOMHOMY 3TAaIly COOTBET-
CTBYIOLLIME AOMMWHAHTHbIE MEXaHMU3MBbl peau3yloT 0oJiee WIN MEHee
MOJIHYIO PEKAMMTYJISLMIO HACAEACTBEHHO OOYCIIOBIEHHBIX BPOXIEH-
HBIX peaKluit B ciydae, eCJIM OpraHu3M HauuHaeT B3aMMONECTBOBaTh
C TEMH XK€ YCJIOBUSIMM CPEbl, C KAKUMHU B 3TOM X€E BO3pacTe HauMHa-
JIA B3aUMOMAENUCTBOBATE MPEAIIECTBYIOLINE POOUTETBCKUE TIOKONEHUS.
Ecnu, omHako, Ha COOTBETCTBYIOLIEM TIEPEIOMHOM 3Tarie HaYUHAIOT
JeUCTBOBATh HEKME HOBBIE (OPMBI pasgpaxeHUU, KOTOpble He ObUIU
TIpEeICTABJIEHB] B ONpefe/IeHHOM BO3paCTe NMPEAIECTBYIOIMX POIUTE b~
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CKHMX MOKOJIEHUM, TO pasHpaXeHHUs 3THU He TONBKO 3aleqyaT/ieBaloTcs,
HO M MEHSIIOT BCe TMOCIeaylollee MHANBUAYAIbHOE PasBUTHE B HOBOM,
paHee HE MMEBLIEM MeCTa, HallpaBjieHUU.

B vccienoBaHMSIX psiia aBTOPOB YCTAHOBJICHO, YTO CYLUECTBEHHEM -
IINM TIEPEJIOMHBIM 3TarloM B ITOCTHAaTAILHOM OHTOTEHE3e SBIIETCS Iman
BO3HUKHOGEHUSA U 3aKPeNnfeHUs GHMUZPaBUMayUOHHbIX Deakyuil u npuob-
pemerus CROCOBHOCMU OCYWecmenames J0KOMOMOPHble aKkmbl 6 cpede.
HayuHas ¢ atoro srana ¢popMoit ¢GU3HOIOrHYeCKOro cTpecca, Orpe-
JEJISIOEro JaibHeMIIne 0COOEHHOCTH POCTa M Pa3BUTHS, ABISIOTCS
XapakKTep M CTeNeHb MHTEHCUBHOCTH OCYUIECTBJIEHUS ABUTATEILHBIX
TIOBEIEHYECKMX PEAKUMHA Y pa3HbIX BUIOB MICKOIMUTAOIIUX. MeKo-
MUTAIOLLKE, KOTOPHIE MOCJIE PEAIU3aLUH TT03bl CTOSHUS XapaKTepU3y-
I0TCS OrpaHHYEeHHOH IBUTaTeIbHON aKTUBHOCTBIO B cpelle, puobdpe-
TAlOT TUNHWYHBIE YEPTHI CTCHOOMOHTHOCTH, WIHM WIUOAJANTUBHOCTH,
C Y3KOCHEITHATH3UPOBAHHOIM IPUCITOCOOIEHHOCTRIO K cpene. Miteko-
MUTAIOLIHAE, KOTOPBIE IT0CAE PEATU3ALIMY TTO3HI CTOSTHUS XapaKTepH3y-
I0TCsI MHTEHCUBHO# U pa3HOOOpa3HOW ABUraTeNbHONU aKTUBHOCTBIO B
cpenae, MpUoOPETalOT YePTHl 3BpUOMOHTHOCTH, WIM apoOMOPQHOCTH,
¥ TeM caMbIM 60J1ee IIMPOKYIO BO3MOXHOCTD afallTallMy K pa3THYHBIM
YCJIOBHMSIM CYLLIECTBOBAaHHUA. <...>

B 3akiioyeHne MPUBOAUM CXEMY BO3PaCTHOM MepHUOaN3aLlHH.

Cxema nepHOIH3ANHA OHTOreHe3a y gejioseka (Apmasckwmii, 1965, 1967)

1. Aumenamanvnsiii onmoeenes

1. FepMUHAaNbHBIA, UM COOCTBEHHO 3apOAbILEBbIH, 1-1 Hemems
TIEPUON

2. DMOpHOHANBHBIH NEPUOH, JeAUTCS Ha 2 ¢das3bl: S Henmenb
1) cobctBeHHO rUcTOTPOPHAsA HOpMa MUTAHUSA,

2) ¢a3za XeJTOYHOro KpoBoOOpaleHUs

OMbpuodeTanbHbIi, WK HeOheTANbHBIM, 3Tall 2 Henenu

3. QeTanbHLbIH NEPUON, WIH NMEPUOA TeMO- 32 Hemenu
aMHUOTpoQHOH (GopMbI MUTAHUSA ILUIOAA

II. ITocmnamanbubili onmozenes

1. HeoHaTanpHbI{ 3Tan (WM Nepuomn 8 nHei
HOBOPOXICHHOCTH) — BCKapMJIMBaHue
MOJIO3UBHBIM MOJIOKOM

2. Ilepuon nakroTpodHOI HOPMBI MUTAHUS 5 —6 MecseB
(WIM TMMTaHUSA TaK Ha3bIBAEMBIM 3PENLIM MOJIOKOM)

neauTcs Ha ABe da3pl: 1) 1o 2 '/, — 3 Mecaues,

2) ¢ 310 5— 6 MecsiueB
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3. Ilepuon coueraHus naxktotpodHOU Gopmbl c6bmoll—12

MUTAHHUA C TPUKOPMOM MecsueB
DTan peaau3alUd U 3aKPEIUIEHUS 1103bl CTOSTHUS 10— 13 mecaues
4. TNepuon NpesIoIKONBHOTO, WIH ACEABHOTO ¢ 1rona go 2 —3ner

BO3pACcTa — OCBOEHME JIOKOMOTOPHBIX aKTOB B Cpeae
(xonp6a u Oer), 3TOT BO3PACT NMPUHATO elile
0003Ha4yaTh KaK Nepruoj, NepBoro JeTCTBA

5. Tlepron NOLUIKOJILHOTO BO3pacTa (3TOT BO3pacT ¢ 3106 —7 ner
MPUHATO elle 0603HaYaTh KaK KOHEYHBIH Nepruos

T1IEpBOTO LETCTBA)

6. [Mepnon mianliero WKOJIBHOTO BO3pacTa (310T ¢ 7n012—13ner
BO3pacT NPUHATO e1ue 0003HAYaTh KAK HayalibHBIN

MEepUOoL BTOPOTO AETCTBA, WIK OTPOYECKHUIA BO3PACT)

7. llepyon cTapiiero WKOABHOro Bo3pacra (nepuog ¢ 12—13 g0

MOJJIOBOTO CO3PEBaHUs, OO03HAYAEMBIH ellle KaK 17— 18 ner
KOHEYHbIH Mepruoa BTOpOro AeTCTBa, MU

MOAPOCTKOBbII)

8. [lepuon }OHOWIECKOro BO3pPAcTa, WIH ¢ 1700 20—21 roga
al0JIECLUEHTHBIA nepuoa (3TOT NMePHUOA NPEACTARAAET

coboit 0coBblit NEpeIOMHEBIN 3Tan B MHAWBULYAILHOM

Pa3BUTHHM, B TeUEHHE KOTOPOro cTabyin3HpyeTCs

HaCTYNUBLIAS M10JI0Bas 3pEJIOCTD)

9. Iepnoa CTALLUOHAPHOTO COCTOSTHUSA c 21 no 50—60 net
(o6o3HavaeMbli elle KakK B3POCHBIH, 3peblit WK

IETOPOIHbIH NEPUOL); €TO IIPMHATO AENAUTh Ha ABa

noanepuona — ¢ 21 mo 35nmeru ¢ 3500 50—60 ner

10. [Tepuon moxwioro Bo3pacta
11. [Tepuon crapyeckoro Bo3pacra ¢ 70—7510 90 ner

12. Ilepuon NONTOXUTENBLCTBA

¢ 60 no 70 —75 net

90 net u crapiue

Apwaeckuii H.A. OCHOBBL BO3PacTHOM
nepuoau3sauuu // PykoBoacTBo no ¢pusuo-
goruu. BospactHasi ¢usumonorus. — M.:
Hayka, 1975. — C. 5—67.



KOPOTKO OB ABTOPAX

AnoxuH Ilerp Ky3pmuu (1898 — 1974) — akamemuk AH CCCP u
AMH CCCP. Bripaoumuiics pycckuii GU3HOJIOT, CO3IaBIINi THHAa-
MHUYHYIO HayYHYIO LIKOJY, U CErOAHs 3aHUMAaIIUyI0 BEAYUIME TMO-
3UIIUU B pocculickoit dusnonoruyeckoit Hayke. OQMH U3 pomoHa-
YaJIbHUKOB CUCTEMHOTQ MOAX0N2a B PHUINONOTUH, YTO NO3BOJISAET NPH-
YHUCJIUTh €r0 K OCHOBOIOJOXHHKAM KuOepHeTHKH. [Ipuopurer
I1. K. AHOX¥HA B UENOM psifie IPUHUWIHAILHBIX TIOJIOXEHUH Teo-
pHM YNpaBieHUs NpU3HaBaI «oTell KubepHetuku» Hop6ept Bunep.
ABTOp NOHATHS «DYHKUMOHAIbHAS CHCTEMa» W KOHLIEITUUH CUCTEMO-
reHe3a — Haubosiee npopaboTaHHOU TEOPETUYECKONW KOHUEMUMNH B
BO3pacTHOM ¢u3nosioruyd. OpraHu3atop u nepseiit gupekrop MH-
cTutyTta HopManbHOi pusnonornun AMH CCCP (ceituac — umeHu
I1. K. AHoXxHuHa).

Apmascxnii Unba Apkannesua (1900 — 1997) — moxtop MeOMLIMH-
CKMX Hayk, npodeccop. KpyriHbIH poccHitcKuii GU3KOIIOr, MONb30-
BaBILMHCS OOJIBIIIMM aBTOPHUTETOM CpEIH YYEHBIX, CIIELUATUCTOB MU
MpaKTU4YeCKuX Bpayeit. OMWH U3 OCHOBOIIONOXHNKOB BO3PacTHOM (H-
3uosorum. IlepBoie paboThI OBUTH MOCBSIIEHB CTAHOBICHUIO B OHTOrE-
He3¢ MEXaHU3MOB Ber€TaTUBHOM DETYJIALIUY XHU3HEHHO BaXHBIX QYHK-
LM — KpoBooOpallleH!s U ObIxaHus. [lanbHeiiune uccneaoBalms Obuin
HaripaRIeHbl Ha BBIICHEHHE BO3PACTHBIX OCOOEHHOCTEH OOMEHHDBIX ITPO-
1IECCOB, MEATEJILHOCTA HEeHTPAJIbHOM HEPBHOM CHCTEMBI, TeOpeTHYE-
CKO€ OCMEBIC/IEHUE KITIOYEBHIX 3aKOHOMEpHOCTEH oHToreHe3a. ChopMmy-
JIMPOBAJ «3HEPreTHYECKOE NPAaBUJIO CKEJIETHBIX MBIILL» M LUEJBIN psn
JIPYTHX TOJIOXEHHUH, CHITPABUIMX BAXHYIO POb B CTAHOBJIEHHH BO3pa-
CTHOM (U3UOJIOTUM KaK HayKu. B TeyeHHe psima JeCATHICTHH BO3T/IaB-
nisn JIaboparopuio Bo3pacTHOM dusuosorun B MHCTUTYTe HOpMab-
Ho# M nmatojoruyeckoil ¢pusuonoruu AMH CCCP.

Bespyxux Mapusna MuxailioBHa — W3BECTHBIN COBPEMEHHBIH poC-
CUHCKHIT CUX0o(hHU3HO0IOr, TIenaror 1 OpraHu3aTop Hayku. Jupekrop
Hucturtyra BospacTHoit dusnonorun PAO, pykoBoautens JlabopaTto-
pUM BO3PACTHOM NCUXOMDHU3UONOTHH, Co3aaTeNb Y 3aBenyronias Kaden-
pOM BO3pacTHON (HU3HOJOTHM M NMCUXOPU3IUONOTUM YHUBEPCUTETA
Poccuiickol akanemuu obpaszoBaHusi. Kpyr HayqHBIX HHTEPECOB Ype3-
BBIYAHHO IIMPOK — HEHpO- U NMCUXODU3NONOTHs, NIKONbHAsI TUTHAE-
Ha, BETeTaTUBHAas peryasuns Hpu3HonoruueckKux GyHKUKMR, Megaroru-
Ka 3I0POBbS ¥ MHOTOE Opyroe. ABTOD MHOTUX HayuHBIX cTaTell U MO-
Horpaduii, UeJoro psgga yyeOHUKOB M YUYEGHBIX IMOCOOUM, y4eOHO-
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METONMYECKHX KOMIUIEKTOB. B nmocnenHune roanl 3¢pdekTrBHO 3aHMMA-
eTCd NMpoOJIeMaMM LIKOJIBHBIX TPYIHOCTER U MyTe MX MpeonosieHUs .
Oco60ii NONYASPHOCTEIO CPEAN NEIArOroB M POIUTENEN MONB3YIOTCS
KHUI'M U Opoutrophl («PebeHOK mier B 1Komy», «IlouyeMy yuuThest
TPYOHO», «A30yKa C KOMIUIEKTOM METOIMYECKUX MATEpHUATIOB» U MHO-
rve ApyTue), B KOTOPHIX CTPOroe HayyHoOe 3HAHKE COYETAETCS C JieT-
KHUM OJOCTYTIHBIM CTWJIEM H3JIOXEHHUsI, a PyHIAMEHTAIBHBIE CBEACHUS
HE 3aCJIOHAIOT OT YUTATeJIsl SICHbIE M METONUYECKH MTPOMYMaHHbIE NpakK-
TUYECKHME PEKOMEHIALINH.

Bepmreiin Hukonaii Anexcanaposuy (1896 — 1966) — BunHbI#M poc-
CUUCKWH YYEHBIA C MUPOBBIM MMEHEM, OJNIECTSLIUN 3KCIIEPUMEHTA-
TOP U TOHKUI TEOPETHK, CTOSBUIMM Yy MCTOKOB HECKOJbKUX (PyHOa-
MEHTATbHBLIX HAIIPABICHWH COBPEMEHHON (HDU3MONIOTHH U OOMEXaHUKH.
HayyHble vHTEpechl OXBaTbiBaI¥ cdepy (PUIMONOTUM HEHTPAIbHOMR
HEPBHOH CUCTEMBI U YTIPABICHHS IBMKEHUSIMHU. B CBOUX Tpynax OMHUM
HX TEPBBIX C(HOPMYJIMPOBaJI OCHOBHBIE ITIPUHUMITHI PU3HOIOTHYECKOHN
pEryJSILUM, CTABLIME YHUBEPCATBHBIMM MOJOXEHUSIMU TEOPUU yTIPaB~
nenus. Ha 3TOM OCHOBaHHUM CYMTAETCSA OQHUM M3 POJOHAYAILHUKOB
KUOGEpHETUKHU. BriepBhie BHICKA3aT TOYKY 3PEHUS O CITOCOOHOCTH MO3-~
ra K orepexaiolleMy OTPaXeHWIO NeCTBUTENBHOCTH U ¢POPMYIIHpO-
BaJI TIOHATHE «MOIEND NoTpeGHoro Oymyliero». KpynHblii BKJ1an B BO3-
pacTHy10 hU3MoIIoruIo BHeC Hnarogaps paboTaM 10 BO3paCTHOMY pas-
BUTHUIO DH3MOIOTHYECKUX MEXAHU3MOB ITOCTPOCHUS ABUXCHUM.

Berenesa Tarbana I'eoprieBHA — JOKTOpP OMOJOrMYECKMX Hayk,
npodeccop, BeaylIud HaydHbIH coTpymHMK WHCTHTYTa BO3pacTHOM
¢usnonoruu PAO. HanpapneHue ucciie10BaBUii — BO3pacTHBIE M UH-
IUBUAYyTbHBIE OCOOEHHOCTH 3PUTENBHOTO BOCIIPUATHSA Ha pa3HbIX 9Ta-
riax OHTOTe€He3a pebGeHKa. ABTOP HECKONbKHMX COTEH HAy4YHBIX pabor,
BKJTIOYasi KpYTHbIE MOHOTpauK, HEKOTOPHIE U3 KOTOPHIX TepeBele-
Hbl X M3JaHHI 38 PyOEXKOM.

Boirorckuii JIee CemenoBua (1896 — 1936) — 3HaMeHUTHIN OTeye-
CTBEHHBI1 TICUXOJIOT, pa3paboTaBILNi TEOPHUIO BHICIIMX MCUXNUECKUX
¢byHKUMi, MHOrO BHUMaHHUS YACHSABUIMNA Pa3BUTHUIO TCHUXUYECKUX
dyHKUMI B OHTOTE€HE3E, UX CBSA3HU C AeSITEIBHOCTHIO MO3TOBBIX CHCTEM.
OGocHOBAI MOHATHE O «30HAX OMFDKAMILIEro pa3sBUTHS» KaK BaXHeH-
weM (pakrope obydenuns. Tpynsl JI.C. BLITOTCKOIO 10 HaCTOSILLIETO BpE-
MEHHU He MOTEPSUTH aKTYaJbHOCTb ISl UCCIeaoBaTeNel ¥ NMPakKTHKOB
BO BCEM MHpE.

Teabmpeitx Dron — JOKTOp MEAMLIMHBL, JOUESHT, HeMeLKUH HU3NO-
Jor ¥ neauatp. OCHOBHOE HarpaBJIeHHME MCCIeNOBaHUl — MeTabo-
JIU3M Y NUTaHMeE JeTell paHHero Bo3pacTa. B cBoeit kuure «O6MeH 3Hep-
Y y pebeHka» (1927), cpa3sy Xe nocie BBIXOMa B CBET MEPEBENCHHOMN
Ha pYyCCKMI A3BIK, pacCCMaTPUBAI BaXHEHIIHE TE€OpETHIECKHE aCTIEK-
Thl BO3PacTHOIO Pa3BUTUSI U CHOPMYIUPOBAI UENBINA Pl MPUHLIU-
T10B, KOTOPBIE JIETIA B OCHOBY 3apOXAaBIUEHCS B 3TOT IIEPUOL BO3pa-
CTHO¥ (PU3NOJIOTHH.
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Jlyoposuckas Hatampa BaguMoBHa — TOKTOp GHOJTOTHYECKHX HayK,
npogeccop, uyieH-KoppecrioHaeHT PAO, 3aBenyrowuit 1abopatopueii
GU3NONOTX KOTHUTUBHOM JesrTeTbHOCTH IHCTUTYTa BO3pacTHOM (u-
anoyorud PAO. Hamnpagienue uccaenoBaHlit — GopMUpOBaHUE HEH-
POPHU3UOTIOTHYECKUX MEXaHU3MOB BHUMAHHUS B MPOLIECCE Pa3BUTHUSI
pebeHka. Ee mepy mpuHamiexaT MHOIO HaydyHBIX CTaTeil © MOHOIpa-
duii, a Taxcke yueOHMKOB M HAyYHO-TIOMYJIIPHBIX CTaTeil IS Mefaro-
TOB U poouTesnei.

Kopuuenko Hropr AHnpeeBHd — JOKTOpP OUOJIOTMYECKHX Hayk,
npogeccop, BeRyLUUit HayyHBIA COTpyOAHHK HMHCTMTYTa BO3pacTHOH
¢usnonoruu PAO. UasecTHblit GH3H0IOT-3KCIIEPUMEHTATOP U TEOpe-
TUK. BOJIBIIMHCTBO HayYHBIX paboT MOCBALLEHBI TIpoGIeMaM BO3pacT-
HOTO pa3BUTHA TEPMODEIYJALUMU M aganTaudH, MBILIEYHOH JesTeIhb-
HOCTH, OOMEHHBIX IIPOLIECCOB Ha TKAHEBOM M OPraHM3MEHHOM YPOB-
He. Co3pan u 6onee 20 net Bosrnasisun JIabopaTopuio 0OMeHa BEILIECTB
¥ sHepruM B UHCTUTYTE BO3pacTHOi dusnonoruu PAO. MHoro u rwio-
IIOTBOPHO 3aHHUMAETCS IeJaroruyecKuil IesATebHOCTBIO, SIBISIETCS
OIHUM M3 co3marejielt Kadenpsl 6uModbusuku ¢pusdaka MI'Y, Beipac-
TWI HEMaJl0 YYEHWKOB — KaHAWIATOB M IOKTOPOB HayK, COCTABHB-
KX HayyHyto wkoiy M. A. KopHueHko. B HacTos1Lee BpeMs ITpoaon-
KaeT paboTtathk Hal npodiieMaMu MOpGOGYHKIIMOHATBHOW KOHCTUTY-
LIMM ¥ BO3PACTHBIX ITpe0Opa30BaHUN CKEJIETHHIX MBIIULL U MBILLEYHOH
paboTOCITIOCOOHOCTH.

Jlypus Anekcanap Pomanoemy (1902 — 1977) — akamemuk AITH
CCCP, BUOHEIA OTeYeCTBEHHBI NCUXOJIOT, OCHOBOIIONOXHUK CaMO-
CTOATEJIBHOIO HANPAaBJIEHHS TICHXOJIOTMM — Helporcuxojgorun. CH-
CcTeMHbIe NpencranicHus A. P.Jlypusi o DesiTeIbHOCTH MO3Ta OTpaXe-
HBI B €I0 KOHLEILUH O TpeX PyHKUMOHATBLHEIX OJI0KaX, BKIIOYAIOUX
pa3TMYHble CTPYKTYPHl MO3ra M JieXallluX B OCHOBE OIpele/IeHHBIX
ncuxuyeckux npoueccoB. HayuHsle Tpyasl A. P. JIypus IMpoKo U3BeECT-
HBI BO BCEM MUpE.

Mapxkocsn Axon Apramecosnd (1904 — 1972) — goxTop MeIULIMH-
CKMX HaykK, npogeccop, AeHCTBUTENbHBIN WieH AKaIeMHUM Ie1aroru-
yecknux Hayk CCCP. KpymHbiit GU3HOIOr K eaaror, OMHH U3 OCHOBO-
TIOJIOXKHUKOB BO3pacTHON (DU3MONOTHH, ONECTAIVI OpraHU3aTop HayKy.
C 1949 r. 10 KOHIIa XXW3HH BO3MNABISAT MHCTUTYT HIKONBHON TMTHEHBL
u ¢pusnveckoro Bocnutanusg AITH PCOCP (HeiHe — UHCTUTYT BO3-
pacTtHoO# u3nonorum PAO). 3aHuMancs 3KCHEPUMEHTATbHBIMH HC-
CJIeIOBAHHUSIMH BO3PACTHBIX OCODEHHOCTEM CBePThHIBAHUS KPOBH, a TaK-
€ TEOpeTHUECKHUMH OCHOBAMM BO3PACTHOUN IepHoau3aluul U obuieH
TeOpHHU OHTOreHe3a. PaspaboTtan KOHUENIUWIO OHONOrMYEeCKON HaleX-
HOCTH B Ka4€CTBE ONHOTO U3 BeAYLIUX (HAKTOPOB OHTOreHe3a. ABTOp
HECKOJIBKMX JECSATKOB HayYHbIX ¥ HAy4MHO-TIOMYJSIPHBIX CTaTeil, Mo-
Horpaduii, ydeOHMKOB IUIS BY30B M TeXHUKYMOB. BriepBnie mo6uics
BBeJeHUs Kypca «Bo3pacTHast GU3HONIOTHS» B ITPOrpaMMBI ITOATOTOB-
KH CIMEUHATMCTOB TIeIarorMYeCcKoro mpoduis.
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CeabeepoBa Hesum bagmMaesHa — TOKTOp MEIUIIMHCKHX HayK, IPO-
deccop. CreunaIncT B 00J1aCTH SHIOKPUHONOTHH U TTEIUATPHH, BUI-
HBI COBpEMEHHBIN YYEHBIH, OMBITHBIN MPaKTUKYIOUIUt Bpad. Pyko-
BOAMT JlabopaTopuel SHIOKPUHOJNOTUM MHCTUTYTa BO3PAcTHOU u-
sponoruu PAQO. OcHoBHLBIE TPYIB! NOCBSIIEHB] 3HIOKPUHOJIOTHIECKHUM
acrnexkTaM IOJI0BOTO CO3PEBaHMA, a TAKKe MpobieMaM 3KOJOTH4EeCKOMR
GU3UONOTUH, CBA3AHHBIM C HapylICHUSIMM (PYHKUMH LIMTOBUIHOU
KeNe3bl.

Yxromcknit Anekceii Anexceesud (1875 — 1942) — akaneMHK, KpyTi-
HEWIIMM pyCCKHit (HU3NOJIOT, IKCIIEPUMEHTATOp M TeopeTHUK. Cosna-
TeJIb KOHLENIUM O JOMUHAHTE KaK CUCTeMooOpasyiouieM ¢pakrope —
QYHKUMOHAILHOM pabouyeM opraHe, ONpeIelsIOLLEM LieieHapapieH -
HOe TIOReICHUE ¥ TICHXIYecKue nnpouecchl. OTnrdaroumecst gunocod-
CKOM DIYOMHOU ¥ APKOCTHIO MANOXEHUS, TpyIAbl A.A. YXTOMCKOTO 110
CHX TIOp OCTAIOTCA HENpPeB3oHIeHHBIM 00pa3lioM HayYHOH ¥ yYeOHOH
JINTEPATYPhl 110 DU3HUOTOTUU.

Papoep debopa ApoHOBHA — NOKTOP OMONOTHYECKMX HAyK, IpO-
deccop, akangemMux PAO, npu3HaHHBINA THUAEP POCCUUCKOM BO3pact-
HO# u3Mosiornu. 3aHuMasach NpobiemMaMu HeUpodU3NOTOTHH, CO3-
Iana HayyHylo IIKOJY, B LIEHTpe BHUMAHHS KOTOPOU IYTH CO3peBa-
HUST QU3UOTIOTHUECKHUX MEXAHU3MOB HEATENBHOCTA MO3ra, obecriequ-
BaIOLUMX BaXXHEHIIME ICUXOPU3IN0ONOTMIeCcKNE (PYHKIIMU: BOCIIPUSTHE,
BHUMaHHe, IaMsATh U ap. B cBoux Tpymax ycmeiHo coderaer ¢yHAa-
MEHTIbHYIO IJIyOMHY UCCIENOBAaHMI C NMPUKIIANHON HaIlpaBjleHHO-
CTBIO METOOWYECKHX U HAYYHO-TIPAKTUYECKUX pa3paboTOK, BBI3bIBAIO-
HIMX OONBIUON MHTEPEC Y EIArOroB M IICUXOJIOTOB. ABTOD COTCH Hayy-
HBIX CTaTell, LEeJOTr0 psifa M3BECTHBIX MOHOIpadHil U y4eOHUKOB IO
BO3PACTHOR (PU3MONOTHU U TICUXOPUINOIOTHH.

Imunr-Heenasceen Knyr — nokrop Hayk, npodeccop. M3BecTHBIN
COBpeMeHHBIM (u3uonor, poauBuwuiica B Hopseruu, noiyquBIumii
obOpasoBanue B Jlauuu, XuByiuit 1 padorawnuit 8 CIIIA. Bes Hayy-
Hasl AeSiTEIbHOCTb HAalleJIEHA Ha pelIeHUE aKTyalbHBIX MpobJeM 3KO-
JNOTHYECKOM (PU3HOJIOTHH, C 3TOH XK€ TOYKHM 3PEHUS pacCMaTpuBaeT
BOIIPOCH pa3MepoB Tejla M BO3PaCTHBIX NMPeoOpa30BaHUM OpPraHOB U
cUCTeM opraHu3ama. MHOrMe KHWIM IepeBeJcHBl Ha PYCCKUMA SI3BIK
(«XKuBoTHBIE IyCTHIHUY; «KakK paGoTaeT OpraHu3M XHBOTHOTO»; «Du-
3UOJIOTHUS XUBOTHBIX: MPUCIIOCOOACHME U cpena»; «Pa3Mephl XHBOT-
HBIX: IOYEMY OHHM TaK BaXHBI») U COCTABMIIM 30Ji0TOM boHa Ppu3MO-
JIOTMYECKOM JIMTepaTyphl 6raromapsi HE TOJIBKO INIyOMHE M TOJHOTE
aHaTU3a, HO M 3aMEYaTENbLHOMY JIMTEPATYPHOMY TANAHTY, MO3BOJSIO~
1eMyY SICHO, IIPOCTO M HATJIANHO U3/1araTh CaMble CIOXHBIE BOMPOCHI
GU3HOTOTHH.
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