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MO3UIIMI TCOPUM JIBUTATECIIbHOW aKTHUBHOCTH B YU4€OHOM IMOCOOMHU TOBOPUTCS O (haK-
TOpax, OMPEICSISIONUX CHIIOBbIE CTOCOOHOCTH MHAMBHUAA, €T0 (U3HUYECKYI0 BBHIHOC-
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CIOCOOHOCTEM, 0OOCHOBBIBAIOTCSI METO/Ibl CIIOPTUBHON TpeHUPOBKHU. [laHHOE yueO-
HOE MOCOOMe MpeIHAa3HAuYEHO JJIA CTYACHTOB BBICIIMX YYEOHBIX 3aBeAeHHUH, 00Y-
YaIONIUXCS 10 CIIeUATLHOCTH — (pr3ndecKas KyJabTypa.
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BBEJAEHUE

[{enp0 TPEHUPOBOYHOIO TpoIiecca B JIOOOM BHJIE CIIOPTa SIBISETCS JOCTHMKE-
HUE TPEHUPOBOYHOTO d(PdeKTa, MO3BOJISAIOUIECTO CIOPTCMEHY MOKa3bIBaTh BCE Oolee
BBICOKHE Pe3yJbTaThl HA COPEBHOBaHUSIX. B 3aBUCMMOCTH OT BUJa ciopTa TPEHUPO-
BOYHBIN 3 (PEeKT MOKET B OOJIbIIIEH UIIM MEHBIIIEH CTeTIeHH 00YyCIaBIUBATHCS

- COBEpIICHCTBOBaHUEM pPabOThl HEPBHOM cHUCTEMBI ((popmMupoBaHHE [BHUTra-
TEJTHHBIX HABBIKOB, JAIOIIMX BO3MOXHOCTH TEXHHUYECKH MPABUIBLHO BBIIOIHITH CO-
PEBHOBATEIBLHBIC ABMKCHUS, U, T 3TO BAYKHO, MAKCUMAJILHO OBICTPO BCIIOMHUHATH O
TOM, YTO CJIETYET AENaTh B TOM WM MHOW COPEBHOBATEILHON CUTYyAIlUH);

- I3MEHCHHUSMH B MBIIIICYHOM ammapare U B CHCTEME TPaHCIOpTa KUCIOpoa,
JAIOMUMHU POCT (PU3UIECKUX CIIOCOOHOCTEH.

W3 sToro crmemyer, 9TO rpaMOTHOE TUTAHMPOBAHWE COJEPIKAHHUS TPEHHUPOBOY-
HOTO TpoIecca Mpe/Inoiaraer:

- 3HAHHUE YCTPOWCTBA M 3aKOHOMEPHOCTEH (YHKIIMOHUPOBAHUS Ha3BAHHBIX
CUCTEM OpraHU3Ma,

- 3HAHUE TOTr0, YTO JIOJDKHO B HUX M3MEHHUTHCS MOl BO3JACHCTBUEM TPEHHUPOB-
KU,

- 3HAHUE TOT0, YTO MOXKET K HY>KHBIM U3MEHEHUSIM TIPUBECTH;

- 3HAHUE TOT'0, YTO MOYKET JIaTh HETaTUBHBIN Pe3yJIbTar.

B cBsi3u ¢ 3TUM 0COOCHHO Ba)KHBIM B MOATOTOBKE CIEIHAIKMCTA MO (pu3nde-
CKOH KyJIbTYpEe U CHOPTY CTAHOBSITCS 3HAHUS O MEXaHW3Max OpPTaHW3AINH U YIIPaB-
JIEHUsl JABWKEHUSMU HEPBHOM CHCTEMOW, padoTe MBIIIEYHOro ammapara, padoTe
(GYHKIIMOHATBHBIX CHCTEM, 00ECIICUNBAIOIINX MBIIIIIB SHEPTHUEH U CPEeICTBAaMHU BOC-
ctaHoByieHus. OT 3HaHUH OCHOB OMOMEXaHWKH 3aBUCUT HACKOJIBKO OCO3HAHO W TIpa-
BUJILHO TIEJAror, TpeHep OyIeT TUIAaHUPOBATh COACP)KaHUE TPCHUPOBOYHBIX 3aHATHHA,
no0upaTh YIpaxxHEHUs, CHOCOOHBIE MTOBLICUTH UX Y(PPEKTUBHOCTS.

B ydueOHOM mocobuu paccMatpuBarOTCsi (GU3HOJIOTUYECKUE CUCTEMBI OPTaHU3-
Ma YeJIOBEeKa, 00eCIeUnBAOIINE €r0 JABUTATEIIbHYI0O aKTUBHOCTh; CBOMCTBA HEPBHO-
MBIIIEYHON CHCTEMBbI YEJIOBEKAa; MEXaHM3Mbl OPTaHMU3aAIlMU W YIPaBICHUS JBUXeE-
HUSIMU; YCTPONUCTBO OTMIOPHO-JIBUTATEIHHOTO anmapara 4eJIoBeKa.

C no3unmii o01Ie Teopuu IBUTaTEIbHON AKTUBHOCTH B y4eOHOM TMOCOOMU
TOBOPUTCS O (haKTOpax, OMPEACIIAIOMINX CHIIOBBIC CIIOCOOHOCTH MHIMUBHIA, €ro (H-
3MYECKYIO BRIHOCIUBOCTD, OBICTPOTY, TOBKOCTb.

Ha ocHOBe 3HaHMi (PU3MOTOTHIECKUX OCHOB JBUTATEIHLHON NESATCIHHOCTH H
IPOSIBJICHAS (PU3UYECKUX CITOCOOHOCTEH paccMaTpHBAIOTCS COJEPIKATEIbHBIC U Me-
TOJMYCCKHE ACTICKTHI CIIOPTHBHOMW TPEHUPOBKHU

YuebHoe mocobue conepKUT 0osiee ABAAIATH €IUHUI] UUTFOCTPATUBHOTO Ma-
Tepuasia — cxXxeM, TpadHUKOB, PUCYHKOB, CO3JAIOIIMX IPEACTABICHHE O CTPYKTYpE
OTHCHIBAEMBIX TIPOIIECCOB.

JlanHnoe yyebHOE mocoOue MpeIHa3HAYCHO JJIS CTYACHTOB BBICITUX YUCOHBIX
3aBeICHUI, 00YUYaIOMIUXCS MO CIICIHAIIBHOCTH — (pU3MUYECcKas KyJIbTypa.



I'IABA 1.
OCHOBHBIE AHATOMO-®YHKIIMOHAJIBHBIE CUCTEMBI,
OBECIIEYNBAIOIIUE PEAJIM3ALINIO AIBUT'ATEJIBbHbBIX
®YHKIIMIA OPTAHU3MA YEJIOBEKA

1.1. HepBHas cucrema

1.1.1. Cmpoenue u (hynkyuu HepeHoll cucmembl

HepBHast cuctema — 3TO COBOKYITHOCTh HEPBHBIX CTPYKTYp, 00€CIIeUHBAIOIINX
PETYISLIUIO IESITENIBHOCTU BCEX IPYTUX CUCTEM OPraHM3Ma U pEaKIMy OpraHu3Ma Ha
M3MEHEHHE YCJIOBUU BHYTPEHHEW M BHEWIHEW cpenbl. HepBHas cucrema IEUCTBYET
KaK MHTETpaTHBHAs CHCTEMA, CBS3bIBAS B OJHO IIEJIO€ YYBCTBUTEIBHOCTH, pPadOTy
CO3HAHUS, JABUTATENIbHYI0 aKTUBHOCTb, padOTy APYTUX PETYJISTOPHBIX CHUCTEM (IH-
JTOKPUHHOM Y UMMYHHOI).

HepBHas cucrema 06sagaeT CBOMCTBOM TpaHC(hOpMAIMU YHEPTUU BHEUTHEH U
BHYTPEHHEN Cpe/ibl B HEPBHBIN IIPOLIECC.

HepBHas cuctema COCTOUT W3 HEWPOHOB, WM HEPBHBIX KJIETOK U HEUPOIJIHIA,
WU HEMPOTIINAIIBHBIX KIIETOK.

HelipoHbl — 3T0 OCHOBHBIE CTPYKTYpHbIEC U (DYHKIIMOHATBHBIEC JIEMEHTHI HEPB-
HOW CUCTEMBI, CIIOCOOHBIE TEHEPUPOBATh U IMEpelaBaTh OMOAIEKTPUUECKUE UMITYIIb-
ChI B clTydae BO30YXJar0UIero BO3ICHCTBUSI HA HUX.

Heliponbsl uMeIOT pa3nuunyto Gpopmy u pazmepsl oT 3 MkM 10 150 Mxm. OT Te-
J1a HEMpOHA OTXOAAT OTPOCTKU JABYX BUJIOB:

1. enaputhl, nepenar0T HEPBHOE BO30YXKIAEHHWE K Telly HEHpoHa, CIIyXkaT
IJIaBHBIM MECTOM 00Opa30BaHUs BIUSIOLIMX HA HEMPOH BO30YKIAIOMIMX U TOPMO3HBIX
CUTHAJIOB.

2. AKCOHBI, IO HUM HMIYJbCHI UIYT OT TE€T HEUPOHOB K JIPYTUM KJIIETKaM
(HeiipoHaM, MBIIIICYHBIM BOJIOKHAM, JKEJIe3UCThIM KiieTkaMm). [lepenaua Bo30yk1eHUs
C OJJHOTO HEMpOHA Ha JPYTH€ KIETKU MPOUCXOAUT MOCPEACTBOM CHELUAIN3UPOBAH-
HbIX KOHTAKTOB — CUHAICOB.

B opranusme uenoBeka HaCUMTHIBAeTCs OoJiee cTa MUJLTMAPI0OB HEMPOHOB.

B 3aBucumocT OT (PYHKIIMU BBIACISIIOT TPU PA3HOBUIHOCTH HEHPOHOB: UyB-
ctButenbHbie (addexTopubie), 3hPexTopHbIe (IBUTraTeIbHBIE, CEKPETOPHBIE), BCTa-
BOYHBIE.

YyBCTBUTENbHBIE HEHPOHBI MTOCPEICTBOM PEUEHNTOPOB, HAXOAIIUXCS HA KOH-
nax ACHAPUTOB B TKaHSIX OpraHM3Ma, BOCHPUHUMAIOT BO3JEHCTBUSA OKpYXKarollen
Cpelibl, IpeoOpa3yroT UX B HEPBHOE BO30YKIEHNE, KOTOPOE 3aTeM MepeaéTcs Mo ak-
COHY JIpyTMM HEpBHbIM KieTKaM. CyllecTByeT OOJIbIIOE YMCIIO BUJIOB PELIETITOPOB.
OTnMyaroTCsl OHU T€M, Ha KaKOW BUJ BO3IEUCTBUSI OHH PEAarupyloT.

DddexTopHbIe HEUPOHBI — MOCHUTAIOT KOMAaHBI K pA00YNM OpraHaM.

BcTaBouHble — OCYHIECTBIISIIOT CBSI3b MEKY YYBCTBUTEIbHBIMU U JBUTATEIb-
HBIMHU HEHpOHAMH, y4aCTBYIOT B 00pab0oTKe HH(OpMAIUK U BEIPAOOTKE KOMaHI.

['muanpHbIe KIETKU 00JIe€ MHOTOYMCIICHHBI, YeM HEHPOHBI U COCTABJISIOT, IO
Kpaiineii mepe, nosioBuHy o0séMa [[HC, HO B oTiMume oT HEUPOHOB OHU HE MOTYT
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TEHEpHUPOBAaTh MOTCHIMAIIOB JEUCTBUSA. HelpornuanbHble KIETKM Pa3JIMYHBI 110
CTPOCHUIO M TPOUCXOXKJECHUIO, OHU BBINOJHSIIOT BCIOMOTaTelbHbIE (DYHKIIMU B
HEPBHOU cucteme, obecreurBasi ONOPHYI0, TPOPUUECKYIO (MUTAHKUE), CEKPETOPHYIO,
pPa3TpaHUYUTENBHYIO U 3aIUTHYIO (QYHKIIUH.

HepBHas cuctema coctout u3 n1Byx oTAenoB nenrpaibHoro (LIHC) — cniuuHoM
Y TOJIOBHOM MO3T U Mepu(epuuecKoro — HEPBbI U HEPBHBIE Y3JIbI (TAHTJINHN).

HepBbl — 3TO My4Yku HEPBHBIX BOJOKOH (TPYIIbI aKCOHOB M JACHAPUTOB), OK-
PY’KEHHbBIE COEIMHUTEIbHOTKAaHHON 000JI0YKOH.

HepaHbie y311bl (TaHTIIMU)— 3TO CKOIUJICHUS TeJl HepoHOB 3a npeaenamu [THC.
CymiecTByeT HECKOJIBKO BUJIOB TaHIJIMEB: CIMHAIbHBIE, YEPEITHO-MO3IOBbIE, BEreTa-
TuBHbIE. OOBIYHO TAHIIMA MMEET O0OJOYKY M3 COCAMHUTEIbHOW TKaHW. [aHrimm
Y4acTO COEJIUHSIOTCS MEXAYy c000i, 00pa3ysi pa3iuuHbIe CTPYKTYPhI (HEPBHBIE CILIE-
TEHUs, HEPBHBIE LIETIOYKU U T.II., HAIPUMEP, COJIHEUHOE cIieTeHue). Cucrema raur-
JIUEB BBIMOIHAET CBA3YIOMIYIO QYHKIIMIO MEXIY Pa3IMYHBIMU CTPYKTYpPaMHU HEPBHOM
CUCTEMBI, O0ECIEYMBAET MPOMEKYTOUHYIO OOpabOTKYy HEPBHBIX HUMIIYJIbCOB U
yIpaBJICHUE HEKOTOPHIMU (DYHKITUSIMU BHYTPEHHUX OPTraHOB.

[To ¢pyHKIIMAM HEpBHAS cCHUCTEMa TAKXKE JISTUTCS Ha 2 YacTH:

1) comarmdeckass — OTBEYaeT 3a MOSBJICHUE OILYIICHUH, padOTy CO3HAHUS,
YIPaBJIEHUE CKEJIECTHBIMU MbIIaMu. HEMpOHBI COMATUYECKON CUCTEMBI PAacCIOJIO-
’KEHBI B KOpPE T'OJIOBHOT'O MO3Ta (CEHCOPHBIE 30HBI, MOTOPHAs 30HA, ACCOLMATHUBHAS
30HA) B MEPEJAHMUX POTrax CIMHHOTO MO3ra (CIMHAJIbHbIE MOTOHEHUPOHBI, CBA3aHHBIE C
MBIIIIAMH), B CIIUHAJIBHBIX TAHTJUSX (T€Ja CEHCOPHBIX (UyBCTBUTEIBHBIX) HEUpO-
HOB, 33JHUX pOrax CIIMHHOIO MO3ra (BCTaBOYHBIE HEHUPOHBI MEXKIY CEHCOPHBIMU
HEHpPOHAMU CIIMHAIBHBIX TaHTJIUI U CCHCOPHBIMU HEHPOHAMU KOPBI).

2) BereTaTUBHas (ABTOHOMHAs) — yNPAaBIIIET BHYTPEHHUMHU OpPTaHAMHU U KeJle-
3aMU BHYTPEHHEHN CEKpEIUH, HE NOMUMHAACH co3HaHuoo. Oynkunert BHC saBnsgercs
HoJJepaHue MOCTOSHCTBA BHYTPEHHEH Cpenbl, NPUCIOCOOICHHE €€ K H3MEHSI0-
IIMMCSI YCJIOBUSIM OKPY’KAIOIIEW Cpeabl M JEATENbHOCTH opranusMa. COCTOHUT u3
JIBYX 4aCTE€H: CUMIIATUYECKOW U MapacCUMIIATUYECKOW. MHOrne BHyTpEeHHHUE OpraHbl
IIOJIy4YalOT U CUMIIATUYECKYIO, U MapacuMIIaTUYECKyr0 MHHepBaluto. [Ipu sTtoM BO3-
JEUCTBUE JABYX CUCTEM Ha OJMH M TOT € OpraH pasHoHampasieHo. Eciu cumnaru-
YecKas CTUMYJIMPYET aKTUBHOCTh KaKOTO-TO OpraHa, TO NapacUMIIaTU4YeCKasi aKTHB-
HOCTb TOTO € OpraHa TopMo3uT. 1 Hao0opoT.

HeipoHbl cCHMITATUYECKON YaCTH HAXOASTCSA B MOJKOPKOBOW YAaCTH TOJIOBHOTO
MO3Ta U B TaHJIMSAX, Haxonsmmxcs 3a npeaenamu [THC psigom ¢ no3BoHouHHKOM. B
CBSI3U C 3THM BCE€ OHHU pACIIOJAraloTCs Ha 3HAYUTEIBHOM PACCTOSIHUM OT UWHHEPBU-
pyEMBIX OpraHoB. ['aHIIMK MapacuMNaTUYECKOM HEPBHOM CUCTEMBI PACIOJIOKEHBI
HEIMOCPEACTBEHHO B OpPraHax MJM Ha MOJIXO0AAaX K HHUM, IMO3TOMY MPETaHIJIMOHAPHBIE
BOJIOKHA JIJIMHHBIE, @ IOCTTaHTJIMOHAPHBIE — KOPOTKHE.

Perymsiius GyHKIu BHYTPEHHUX OPraHOB BEreTATUBHOM HEPBHOM CHUCTEMOM
MOXET OCYIIECTBIATHCS, XOTSI U MEHEE COBEPLIEHHO, TP IOJIHOM HAPYIIEHUU CBA3U
¢ HHC. O6bscHsieTcst 3TO TeM, 4TO O0JIbIast 4acTh Kak apheKTOpHBIX, Tak U dhdek-
TOPHBIX HEMPOHOB BETE€TATUBHOU HEPBHOM CHUCTEMBbI HAXOHSTCS B BETE€TAaTUBHBIX
FaHTJIMSIX IepU(eprudecKoro oTaesa HEPBHOM CUCTEMBI.
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CymiecTByeT ABa BUJla BIUSHHUI HEPBHOM CHUCTEMbI HA OpPraHbl - IMyCKOBOE U
MOZYJIMPYIOLIEE.

Ilyckosoe 6nusHue BBI3BIBAET NEATEIBHOCTh OpPraHa, HAXOJAIIErocs B MOKOE.
[IpekpaiieHne UMIyJIbCalliy, BBI3BABIIECH NEATEIBHOCTh OPraHa, BEAET K BO3Bpallle-
HUIO B UCXOIHOE cOCTOsIHUE. [IprMepoM Takoro BIUSHHS MOXET CIIYXKHUThb 3aIlyCK
CEKpelrHU MUILEBAPUTEIBHBIX KeJie3 Ha GoHe UX GYHKIMOHAIBHOTO MOKOS; MHUIIHA-
1S COKPAILCHUH MOKOAIIECHCS CKEJIETHON MBIIIILBI IPU MOCTYIJIEHUH K HEW UMITYJIb-
COB OT MOTOHEUPOHOB CIIMHHOTO MO3Ta 1o 3 ()epeHTHBIM HEPBHBIM BoJOKHaM. [lo-
CJie MPEeKpalieHus: UMITYJIbCAllM B HEPBHBIX BOJIOKHAX, COKPAIICHUE MBIl TAKXKE
MIpEKpaIIaeTCsl, MbIIIIA PaccaadIgeTcs.

Mooynupyrowee (koppueupyrowjee) enusanue BeIET K U3SMEHEHUIO NHTEHCUBHO-
CTH JIEATEIbHOCTH OpraHa, HampuMep, YCHICHUIO WIM OCJIAa0JICHHIO COKpAIeHHUN
cepAla, CKeJIETHON MBIIIIbI, BRIPAa0OOTKE MUIIIEBAPUTEIBLHBIX COKOB.

Monynupyrolee BIUsSHUE OCYIIECTBIsICTCA: 1) C TOMOIIBI0 U3MEHEHUS NHTEH-
CUBHOCTH OOMEHa BEIECTB B OpraHe — OMOXMMHYECKUX IMPOIECCOB (Tpoduueckoe
JIECTBHME HEPBHOW CHUCTEMBI); 2) 3a CUET M3MEHEHUsI KPOBOCHAOXKEHUSI opraHa (co-
CyloABUTaTENbHBIN AD(DEKT).

Pegrexmopuwiii npunyun nepenoti pecynayuu yHKyuti opeanuzma.

Pegnexc — peakuus opranuzMa Ha pa3pak€HHE CEHCOPHBIX PEIENTOPOB.
Peduiexc ocymiecTBisieTcsi TOCPECTBOM PEPIICKTOPHOMN AYTH.

Pegrexmopnas dyea — 370 COBOKYIHOCTh CTPYKTYpP, YYaCTBYIOIIUX B OCylIe-
cTBiieHUH pediiekca. CxeMaTUuyHO pedIeKTOPHYIO AYTy BET€TaTUBHOIO U COMaTUyYe-
CKOT'0 pe(JIEKCOB MOKHO MPEACTABUTEH COCTOSIIIICH U3 MSITH 3BEHLEB.

1. Peyenmop nipenHa3HayeH sl BOCIIPUSATHS U3MEHEHUI BHEIIHEW WM BHYT-
PEHHEM cpejibl OpraHu3Ma U TpaHcpopmalluu YHEPTUn pa3ipakeHus B HEPBHBIA UM-
nysbC. COBOKYMHOCTh PELIENTOPOB, pa3IpaKeHHe KOTOPHIX BbI3BIBAET pediiekc, Ha-
3BIBAIOT peqhieKCO2eHHOU 30HOII.

2. Aggepenmmuulii nyms, 9yBCTBUTEIBHBIA HEUPOH U €T0 ACHAPUT, MO KOTOPO-
My BO30YXXJICHHE peIenTopa MEepPeHOCUTCS K Telly HelpoHa. g coMaTudeckoit
HEPBHOW CHCTEMBI TeJIa YyBCTBUTEIbHBIX HEHPOHOB PACIOJIaral0TCsl B CIIMHAIBHBIX U
YEpPENHO-MO3TOBbIX TaHrusAX. JJisi BEreTaTUBHOW B BET€TATUBHBIX FAHTJIMSIX.

3. Bcmasounvie Heliponwvl. VIX Ha3HaueHHEe — 0OECIIEUCHUE CBSI3U C APYTUMU
OTZIeTITaMU HEPBHOM CUCTEMBI, IepepaboTka U rnepeaaya UMIyIbCcoB K 3P heKTopHOMY
HEWPOHY.

4. Dhpexmopnvie Heliponvl. VIX Ha3HAUEHUE — TEHEPUPOBAHUE HEPBHBIX HUM-
MyJIbCOB, MOChUIaeMbIX K 3ddekropy. g comarnueckoil HEPBHON CHUCTEMBI 3TO
CIIUHAJIbHBIE MOTOHEUPOHBI.

5. Dghghexmop (pabounii opran).

VY pedriekTopHOI peakiuu MOXKET ObITh TOPMOHAJIBHOE 3BEHO, UTO XapaKTEPHO
JUTSI BETETATUBHOM peryisiuu GyHKIUNA BHYTpeHHUX opraHoB. Korma B pedexTop-
HYIO YTy BKIIIOYAETCSI TOPMOHAIIBHOE 3BEHO, MMPOUCXOIUT BHIPAOOTKA OMOIOTHUECKH
aKTUBHBIX BemlecTB. Hampumep, npu JelHCTBUM HA SKCTEPOPELENTOPHI CUIIBHBIX pa3-
TpakuTenel (X001, xapa, 00JeBOI pa3IpakUTeNb) BOZHUKAET MOIHBIN MOTOK ad-
dbepeHTHBIX UMITYJIbcoB, nocTynatonmx B [{HC, mpu sToM B KpoBb BRIOpachIBaeTCs
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JOTIOJIHUTENIBHOE KOJIMYECTBO aJpECHATIMHA U TOPMOHOB KOPBI HAJIOYEUYHHKOB, WT-
paKOIUX aIallTUBHYIO (3AIIUTHYIO) POJIb.

1.1.2. Ponb HepeHoll cucmembl 6 oOecheueHuu 08U2AmMeIbHbIX YHKYUIL Op-
2aHU3Ma Yen06exa

Hepgno-molueunas cenzw

Kaxxnoe BOJTOKHO MBIIIEYHON CHCTEMbI MHHEPBUPYETCS OTPOCTKAMHU AKCOHOB
CHMHAIBHBIX MOTOHEHPOHOB. CMHAIBHBIE MOTOHEHPOHBI 3TO HEPBHBIEC KJIETKH Iie-
PEOHUX POroB CHMHHOTO MO3ra. @yHKIHsS MOTOHEUPOHOB — TPAHCIALIMSA HEPBHOIO
BO30Y>KJICHHS U3 JIBUTaTENIbHOTO OTJIeJa KOPbI TOJOBHOTO MO3ra K MBIIICYHBIM BO-
JoKHaM. Pa3mep caMmbIX KpYITHBIX MOTOHEHPOHOB OoJiee 150 MM B quamerpe.

Kaxnpli MOTOHEVMPOH MHHEPBUPYET IPYIILY MBIIICYHBIX BOJOKOH. BosokHa
JAHHOMW T'PYIIBI CBA3aHBI TOJBKO C OJHAM MOTOHEMPOHOM. ['pyIma MbIIEYHBIX BO-
JIOKOH, BMECTE ¢ MOTOHEHPOHOM HMX WHHEPBUPYIOLIMM, HA3bIBACTCS JABUTATEIBHOMN
e IUHUIICH.

B 3aBucuMocCTH OT pa3smMepoB KOJIWUYECTBO JABUIATEJIbHBIX €IUHHUI] B COCTaBE
OTZEJIBHBIX MBIIII OTIIMYAETCS TAK K€, KaK U KOJNYECTBO BOJIOKOH B COCTABE PA3HBIX
JBUTATENbHBIX eauHuL. HanmpuMep, MpIa, nepeMeIaronias 3pa4ok ria3a, COCTOUT
BCEro M3 IIECTH JIBUraTENIbHbIX €AMHMII, TOTJa Kak IpsMmas Mbllna Oeapa u3 He-
CKOJIBKHX COTEH.

MoTOHEHPOHBI, UHHEPBUPYIOIIUE BOJOKHA OJHOW MBI 00pa3yl0T MOTO-
HEUPOHHYIO TPYMITY.

['pynmnbel MOTOHEHPOHOB PacloiaraloTCs B MO3BOHOYHOM CTOJIOE B 3aBUCHUMO-
CTH OT PACMOJIOKEHUS CBEPXY BHU3 MBIIIL, C HIMHU CBSI3aHHBIX.

Bce MOTOHEMpOHBI TpyNIbl CBSI3aHBI ¢ MOTOPHBIM HEHTPOM MbIiLbl. (MoTop-
HBIE IIEHTPBI 3TO TPYNIbl JBUIaTEJIBHBIX HEMPOHOB, PACIIONATAKOLIMXCSI B KOpE To-
JIOBHOrO Mo3ra. Kaxxaas Mpliia uMeeT CBOM MOTOPHBIM LEHTP. MOTOpPHBIE LIEHTPHI
OTJICTLHBIX MBI POPMUPYIOT MOTOPHYIO 30HY KOPBI OOJIBIIINX TOJIYIIAPUHA. ).

Ynpaenenue morueunvimu coxkpawenusmu [[HC

@DyHKIMS MOTOPHBIX IIEHTPOB — BO30YXKJI€HHE MOTOHEHpOoHOB. Bo30Oyxkmaro-
U CUTHAJ HayMHaeT MepeNaBaThCsl MOCJE TOro, Kak BO30OYAMUTCS caM MOTOPHBIN
1eHTp. Bo30yx1eHue MOTOPHOTO LIEHTpa HHUIIMUPYETCS BOJIEBBIM BO3JICHCTBUEM HA
HEro.

BoseBoe BO3AEMCTBHE 3TO — aKT NPOSBICHUS BOJM YEJIOBEKA, CONEPKAHUEM
KOTOPOTO CTaHOBUTCS OCO3HAHHOE BO30YKJIEHHE OCO3HAHO BHIOMPAEMBIX MOTOPHBIX
LEHTPOB.

[lonyunB curHan uM3 MOTOPHOIO IIEHTPA, CIMHAJIBHBIE MOTOHEUPOHBI CaMH
B030yx1atoTcs. Korga Bo30ykaeHUE TOCTUTAET ONpeaeEHHON BEJIMUMHBI, BKIOYa-
€TCSl MEXaHW3M Tepeaaun BOo30YKII€HHUsS MOTOHEHMpOHA MBIIIEYHBIM BOJOKHAM (cCo-
CTOstHME pabouero BO30YXaAeHHS MOTOHeHpoHa). [lomydnBiiee HEpPBHBINM CHUTHAI
MBIIIEYHOE BOJIOKHO HAYMHAET COKPALATHCS.

CBOMCTBOM nepeaaun HEPBHOTO BO3OYKICHUS SBISETCS €r0 UMITYJIbCUBHOCTbD,
T.€. HEpBHAs DHEPrus nepenacércss KOPOTKMMHU UMITYJIbCAMHU C ONPENEIEHHON B pas-
HBIX CIy4asx 4acToToi. YacTtoTa MMIYJIbCOB, MOCHUIAEMBIX MOTOPHBIM LIEHTPOM B
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CTOPOHY MOTOHEWPOHOB, OMPEICNACTCA CHJION BO30YXKIACHHS MOTOPHOIO IIEHTpa, a
cuiia BO30y>KJI€HUsI MOTOPHOTO IIEHTPa, B CBOIO OUYEPE/b, PETYIUPYETCS BOJIEH Ueso-
BEKa, TOYHEE, CUJION BOJIEBOTO BO3/CHCTBYS HA JJAHHBIN LIEHTP.

CBOMCTBOM CHMHAJIBHBIX MOTOHEUPOHOB SIBIISIETCS 3aBUCHMOCTb CHJIBI UX BO3-
OyKZI€HHs OT 4acTOThI MTOJy4aeMbIX UMITYJIbCOB. UeM Ooubliie yacToTa, TEM CHIIbHEE
BO30yXeHHE. B CBsI3U C 3TUM yClIOBUEM AOCTHXKEHHs pabodyero Bo30YKIEHUs, 5B-
JSI€TCsl TIPEBBIIIEHUE YaCTOThI MOJIy4aeMbIX MMITYJIbCOB HEKOM BenuuuHbl. YactoTa,
10 TOCTMKEHUU KOTOPOH MOTOHEUPOH MEPEXOJUT B pabouee COCTOSTHUE, HA3bIBACTCS
MOPOroBoM yacTtoTo padouero Bo3OyxkaeHus. (IloporoBasi yacTora — 3TO MUHH-
MajbHas 4acTOTa MOJYy4YaeMbIX HUMIYJIbCOB, MO JOCTHKEHUH KOTOPOH MOTOHEWPOH
MEPEXOAUT B paboyee COCTOSHHUS, HAUMHAs MOChUIATh HEPBHBIE UMITYJIbChI B CTOPOHY
MBIIIEYHBIX BOJIOKOH.). BbIcoTa mopora omnpenensieTcss pa3MepamMu MOTOHEHpOHa.
Yem 0o0sbllIe MOTOHEHUPOH, TEM BBILLIE MTOPOT.

B cocraBe rpynn MOTOHEHPOHOB, MHHEPBUPYIOIIUX KAKIYIO MBILIITY, IPUCYT-
CTBYIOT MOTOHEMPOHBI pa3HbIX Pa3MEPOB, C Pa3HbIMU MOPOraMHU YaCTOThI pabouero
BO30YXAE€HUs. DTO MO3BOJSET BOJEBBIM PEryJIMpPOBAHHUEM HU3MEHSTh YMCIO JBUTa-
TEJIBHBIX €MHHUIl MBIIIIBI, IPUBICKAEMBIX K COKPAILEHUIO. A UMEHHO, YBEIMYUBATh
UX YHCII0, IOCPEACTBOM YCUJIEHHsI BO30YKJIEHUS €€ MOTOPHOIO IIEHTpa, U yMEHb-
IaTh, MPU €ro CHWKEHMHU. KoJIMYecTBOM JABUraTENbHBIX €AMHMUII, MPUHUMAIOLINX
y4acTHE B COKPALEHUU MBIIILIBI, OIPEAEIISECTCS CHIIa COKPAILICHHUS.

(MexaHu3M BOJIEBOTO BO3ACHCTBUSA HAa MOTOPHBIE LIEHTPHI KOPBI T'OJOBHOIO
MO3ra 0OHAPYKUBAETCS B CIIOCOOHOCTH YEJIOBEKA M0 COOCTBEHHOMY KEJIaHUI0, HE3a-
BHCHMO OT KakuX Obl TO HM ObUIO BHEIIHUX (PAKTOPOB, MHULUUPOBATH COKpPAILICHHUE
00011 MOMEePEYHOIONIOCATON MBILIIBI CBOETO OpraHu3Ma (KpoMme CepIeqHOM), U B
JT000M HamNpaBJICHUH U3MEHSTH €ro CUITY.).

MexaHn3M HHULIMAPOBAHUS MBIIIICUHBIX COKPAIICHUH U YIIPABICHUS UX CHUIION
HEPBHOM CHUCTEMOM JIE)KUT B OCHOBE ITPOLIECCOB OPraHU3ALMK U YIPAaBJICHUS JIBHKE-
HUSMHU U (POPMHUPOBAHUS IBUTATEIIbHBIX HABBIKOB.

1.2. CucreMa BHEHNIHEro ALIXaHUA

Baxneiiiryto posb B obecniedeHrn 3(h(PEKTUBHOCTH JBUTATEIHHOM JESITEIIBHO-
CTH YEJIOBEKa UIPAET CUCTEMA BHEIIHETO AbixaHus. DyHKIMEN JaHHOW CUCTEMBI SIB-
JsieTCsl ra3000MeH MeXAy aTMOc(hEepHbIM BO3yXOM U KPOBEHOCHOH cucteMoil. Cy-
ThIO TA3000MeHa SIBJIsIETCS 3a00p OPraHUu3MOM KHUCIIOpOJia U3 aTMOC(EpPHOro BO3ayxa
U BBIJIEJICHUE B aTMOC(HEPHBIX BO3AYX YIIIEKUCIOro U JPYTUX ra30B, 00pa3yromuxcs
B Ipoliecce OMOXUMHUYECKUX peakiuil. Kuciopoa siBasieTcss XUMUYECKUM 3JIEMEHTOM,
obOecneunBaromuMm GochopuiuipoBanne AJ[® B MUTOXOHIIPUSAX KIIETOK, T.€. BOC-
IPOU3BOJICTBO DHEPTUU, HEOOXOAMMOU g uX (YHKIMOHUPOBAHUS, B TOM YHUCIE
SHEPIrUU, PACXOyEMOUN IPU COKPAIEHUSX MBIIIEYHBIX BOJOKOH.

Opranom, OTBEYAIONTUM 3a Ta3000MEH, SIBJISIOTCS JIETKHE, PACIIOIAraroIIfecs
BHYTPHU TPyIHOHN KJIeTKH. DYyHKIIMOHATLHBIMU €IUHUIIAMU JIETKUX SBIISIOTCS aIbBEO-
JIbI, 3aKJTIOYEHHBIE B albBEOJSIPHBIE MEMIOUKH. M3 HuX Kuciaopom arMochepHOro
BO3/lyXa MPOHHUKAET B KANWUISIPHl CEPAEUYHOCOCYAUCTON CHCTEMBI, OMyThIBAOIIHE
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Kaxayro anbBeoiy. Juamerp anbBeon cocrasisieT 0,2-0,3 mm. CyMmapHas miomaab
BHYTPEHHEH MOBEPXHOCTHU BceX alibBeos gocturaetr 80 M2, ux uucio okosio 300-350
MJIH. COBOKYITHOCTbH QJIbBEOJISIPHBIX XOAOB U MEIIOYKOB, B KOTOPBIX HAXOASATCSA allb-
BE€OJIbl, HA3bIBAIOT JBIXaTEIbHON 30HOM.

Bo3nyxoHOCHBINM TTyTh JETKUX (Tpaxesi, OpOHXHU, OPOHXHUOJIBI) — 3TO MPOCTPaAH-
CTBO, KOTOpOE 00eCleynBaeT JOCTaBKy aTMOC(hEpHOro BO3IyXa B Ta3000MEHHYIO 00-
7acTh. B BO3IyXOHOCHBIX IYTSX NPOUCXOAUT:

1. OuuilieHre BABIXa€MOT0 BO3/lyXa OT KPYIHBIX MbUICBBIX YACTHII.

2. YBIaxxHeHue BipIxaeMoro Bozayxa 1o 100%.

3. CorpeBanue Bo3myxa n0 temmeparypsl 37°C.

JIérkne mocpencTBOM COEIMHUTENBHOW TKAaHW MPUKPEIUIIOTCS K TPYAHOR
KJIETKE, KOTOpas SIBJISIETCS TEPMETUYHOM MOJIOCThIO AJis JierkuX. OHa mpeoXpaHsieT
HX OT MEXAaHMYECKUX MOBPEXKICHUN U CBOUMHU IKCKYPCHUSIMU 00ECIICUNBACT CY>KECHHE
U PacIIMPEHUE JIETKUX, a 3HAYUT — UX BEHTUIALHIO.

Kpome razooOMeHHOM (PYHKIIMU JIETKUE BBITIOJHSAIOT U P IPYTUX — HE ra3o-
OOMEHHBIX (YHKIIUH.

1. BeipaboTka OMOJIOTHYECKH aKTUBHBIX BEIIECTB, FrenapuHa, Tpombokcana B2,
IPOCTAarIaHInHOB, TpoMOOIUTacTHHA, (pakTopoB cBepThiBanus kpou VII u VIII, ruc-
TaMWHa, CEPOTOHMHA, METHWITpaHC(]epa3bl, MOHOAMUHOKCH/IA3bI, TIUKO3UITpaHChe-
pa3sbl. Jlerkue SBISIFOTCS OCHOBHBIM HCTOYHMKOM TPOMOOIUIACTHHA B OpTaHU3ME: KO-
I71a €ro Majao B KPOBH, BbIpAOOTKAa BO3pACTAaeT, KOrJja MHOTO — BbIpabOTKa TpoMOo-
MJIaCTUHA YMEHbBIIIAETCS.

2. HakTuBanusi OMOJIOTHYECKN aKTHBHBIX BEIICCTB. DHAOTEINN KaMMIIIIPOB
JIETKUX WHAKTUBUPYET 3a CUET MOTJIOMIEHUS Wik (EePMEHTATUBHOIO PACIICTUICHUS
MHOTHE OMOJIOTUYECKH aKTUBHBIE BEIIECTBA, [IUPKYIUPYIOIINE B KPOBH.

3. Jlerkve BBITIONHSIOT 3aIUTHYIO (DYHKIIMIO — OHH SIBJITFOTCSI 0aphepoM MeK-
1y BHYTPEHHEW M BHEITHEH Cpeoi oprannsMa, B HUX 00pa3yrTcsi HEKOTOpbIE aHTH-
Tesa, OCYIIECTBIsETCS (harolmuTo3, BhIpadaThIBAIOTCS JTU30IIUM, UHTEP(HEPOH, JTaKTO-
dbeppuH; B KamWUIspax 3aJepKUBAIOTCA U Pa3pyIIaAlOTCs MUKPOOBI, arperaThl KUpo-
BBIX KJIETOK, TPOMO0IMOOJbI. DYHKITNIO (haroMTo3a BHIMOJHAIOT TaK Ha3bIBaEMbIC
abBEOJISIpHBIE (harOlUTHI.

4. Jlerkue y4acTBYIOT B IIPOIIECCAX TEPMOPETYIISIUU — B HUX BbIpaOaThIBACTCS
OOJIBITIIOE KOJUYECTBO TEILIA.

5. Jlerkue sIBIAIOTCS pe3epByapoM BO3yXa AJIA r0JI0CO00pa30BaHUS.

Mexanuzm 60oxa u eviooxa

[TocTtynyieHue BO3ayxa B JIETKHE MPHU BIOXE M M3THAHWE €ro U3 JIETKUX MpPU
BBIJIOXE OCYIIECTBIISIIOTCS O1arofaps pacClIMPEeHUIO U CYKEHUIO TPYIHOMN KIETKH.

MexaHnusM BIoXa NpencTaBigeT cCOOONM TpU OJHOBPEMEHHO MPOTEKAOIIUX
npouecca: 1) pacipenue rpyJIHON KJIEeTKH, 2) pacUIMpEeHHe JETKUX B LEJIOM U allb-
BEOJI B YACTHOCTH, 3) MOCTYIUICHHWE BO3AyXa B aJIbBEOJIBI 32 CUET 00pa3zoBaHus Oosee
HU3KOTO JaBJICHHS B AJIbBEOJIaX IO CPABHEHUIO C aTMOC(EPHBIM.

Pacmupenue rpyTHON KIIETKH 00ECIICUMBACTCSI COKPAIIICHHEM HHCITUPATOPHBIX
MBIIIII] U MOXET MPOUCXOIUTH B TPEX HAMPABJICHUSIX: BEPTUKATHHOM, (DPOHTAITHBHOM



U CaruTTaJbHOM. VHCIUPATOPHBIMHU MBIIILIAMHU SIBISIIOTCS auadparma, Hapy>KHbIE
MeXpeOepHbIE U MEKXPSIIEBHIE MBIIIIIBI.

OKCIUPATOPHBIE MBIIIIBI 00ECEeYNBaIOT (POPCUPOBAHHBIN BBIIOX MOCPEICT-
BOM CY>KE€HHUSI TPYJTHOM KJIETKUA. DKCIUPATOPHBIMU MBIIIIAMU SIBIISIIOTCSI BHYTPEHHHE
MeXpeOepHbIE MBIIIIBI U KOChIE MBI OpIOHON cTeHKU. CIOKOWHBINA BBIIOX
OCYIIECTBJISIETCSl 0€3 YYacTHusl SKCITUPATOPHBIX MBIIII, 332 CUET FJTACTUYHON TSTH JIET-
KHX U pEOEPHBIX XPAIICH.

[Ipu croKOMHOM JABIXaHWM Ha PabOTy IBIXATENbHBIX MBIIII 3aTPaunBaeTCs
JUIIb 0KOJI0 2% NoTpedasieMoro OpraHu3MoOM KUCIIOPO/Ia.

Tsokenast ¢pusnyeckass pabora TpeOyeT yBENWUYEHHsS] BEHTWISIUU JIeTKuX. B
CBSI3M C 4Y€M, BO3pacTaeT yacToTa W riyOuHa asixanus. [locnemnee mpeamonaraer
POCT CHJIBI COKpAIICHUs WHCIUPATOPHBIX MbIII. [loMmumo 3Toro, mpu (popcupoBaH-
HOM BJIOX€ B pa0OTy BKJIIOYAIOTCSI MBIIIL, MOJHUMAIOIIUX TPYAHYIO KIETKY, MpU
CIIOKOMHOM BJIOX€ HE paboTarolue.

®dopcrupoBaHHBIN BBIJIOX MPEANOAracT BKIIOUEHUE B pabOTy SKCIIUPATOPHBIX
MBIIIIII.

KonuuecTBo kucinopozaa, cnocoOHOTo MOCTYNUTh B KPOBb U OBITH JOCTaBJIECH-
HBIM K OpraHam, ompejaensercss oO0ObEMOM JEroYHOM BeHTWIALMU. M3MepeHusmu
00BEMOB JIEFOYHON BEHTWISILIMM OLIEHUBAIOTCS BOBMOXKHOCTH JAbIXaTE€IbHOW CUCTEMBI
MH/IMBHJIA, & TaK K€ KOJUYECTBO MOTPEOIIEMOT0 OpraHM3MOM KHUCIOpOJa MPH BbI-
MOJIHEHUH Pa3HbIX BUAOB padboT. C 3TOH Lenplo pa3paboTaHbl U NPUMEHSIOTCA He-
CKOJIBKO BUAOB TecToB. Hanbosiee mHGDOPMATUBHBIMU SIBISIIOTCS CIAEAYIOIINE UX BU-
TTBI:

1. Kuznennasi emxocth jerkux (XKEJI) — sro Hanbonbiuii 00beM BO3/yXa,
KOTOPBI MOKHO BBIIOXHYTh MOCIie MakcuMalibHOro Baoxa. Yem Oosbiie JKEJI, Tem
Oonpie 00bEM JIETOYHOM BEHTWIISILIMM TPU OJAMHAKOBOM YacTOTE [bIXaHUS, TEM
00JIbIlIE KUCTIOPOJIa TOCTYMAET B KPOBB 3@ TO )K€ BpeMsi. Y MOJOJBIX JIOJIe HOpMY
XKEJI moxno paccuutats 1o popmyiie: XKEJI= Poct(m)x2,5 1.;

2. MunytHbIil 00beM Bo3ayxa (MOB) - 3T0 00beM BO3IyXa, MPOXOISIIETO Ye-
pe3 nerkue 3a 1 muH. OH cocTaBiseT B mokoe 6-8 j1, yacrora apixanus — 14-18 B
I mun. [Ipu unTeHcuBHOM MbleyHO Harpy3ke MOB moxert nocturate 100 m1. ITo
MUHYTHOMY OOBEMY BO3/yXa CYyAST O KOJMYECTBE KUCIOPOJa MOTpeOIsieMoro opra-
HU3MOM IIPU JIOCTATOYHO JUIUTEIBHO (PU3NUYECKON paboTe, BBHIIOIHAEMON C MOCTOSH-
HOW MHTEHCUBHOCTBIO.

3. MakcumanbHas BenTwianus jerkux (MBJI) — 3to 00beM Bo3ayxa, KOTOpPbIH
IPOXOJIUT Yepe3 Jerkue 3a | MUH. TPy MaKCUMaJIbHO BO3MOXHOM rITyOHMHE U 4acTOTe
neixanus. MBJI moxer nocturars y cnoprcMenoB — 180 s1/muH. [1o 00béMy BeHTH-
JSUMU B JAHHOM CJIy4ae MOXHO CYJIUTh O BO3MOXHOCTSIX JIBIXaTEJIbHOIO annapara B
nesiaoM. Pe3ynbTarbl BEHTWIALMM NpU pabOoTe B TaKOM PEKUME OIPEAENSAIOTCS He
T0abKO0 JKEJI, HO ¥ BBIHOCIIMBOCTBIO JbIXaTEIbHBIX MbIINIL. YeM BBIHOCIVWBEE MBIII-
I[bl, TeM OOJbIlIEe BIOXOB-BBIJOXOB CAENACT TECTUPYEMBIM 3a OJHY MHUHYTY, TEM
riIy0ke OHU OYyTyT.
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Heitipoeymopanvhas pezynsayus uHmeHCusHOCMU ObIXAHUS

I'maBHBIM perynsTopom abixanus siBasiercst CO2. Ilpu yBenuueHuu copepxa-
HUst CO2 B KpOBH BO3pACTaeT 4acTOTA U MTyOMHA JIbIXaHUs, BEHTUISILMS JIETKUX YBe-
mnuuBaercs. [Ipu cumxennn pH aprepuanbHON KpOBU MO CPABHEHUIO C HOPMaJIbHBIM
ypoBHeM (7,4) BEHTWIALIMU JIETKUX TAaKXKE yBeIMUMBaeTcsa. B ciydyae Bo3pacTaHus
pH BbIllIe HOPMBI BEHTHIISLIMS YMEHBIIAETCS, XOTS U B MEHBLICH CTEIEHHU.

Bnusaue CO2 u noHoB H+ Ha npixaHue oOyciaBiMBaeTcs UX JEUCTBUEM Ha
0COOBIE CTPYKTYpBI CTBOJA MO3ra, OOJIaJaloUIMe XEMOYYBCTBUTEIBHOCTBIO (LICH-
TpaJbHbIE XEMOPELENTOPBI). XEMOPELENTOPbI, PEArNPYIOIINEe HA N3MEHEHUE Fa30BO-
ro COCTaBa KpOBH, TaKKe OOHApYKEHbI B AYre aOpThl U B CHHOKAPOTUAHOW 00JIacTH.
CHwxenne HanpspkeHuss O2 B apTepuaibHON KpoBHU (rumokcemus) Huxe 50-60 mm
PT.CT. TAKXXE CONMPOBOXKIAETCA YBEIMUEHUEM BEHTHSLIMY JIETKUX yke uepe3 3-5 c. B
OOBIYHBIX YCIIOBUSIX TAKOTO CUJILHOTO MajJieHus HanpsokeHnu O2 He BCTpedaercs, Of1-
HAKO apTepuajbHasi TUIIOKCUS MOKET BOSHUKHYTh IIPH ITOJBEME Ha BBICOTY.

1.3. CepaeuyHococyaucrasi cucremMa

['maBHas posib CEpAEYHOCOCYIUCTON CHUCTEMBI — 00ECIIEUeHNE JABMXKEHUS KPO-
BU. TOJIbKO MpHU ABUKEHUU KPOBb MOYKET BBIMOIHATH CBOIO TIaBHYIO (YHKIIHUIO —
TPAHCIIOPT Pa3IMYHBIX BEIIECTB B opraHuzMe. OOMEH BEIIECTB MEXAY KpPOBBIO U
TKAHSIMU IPOUCXOJIUT B Kamujuisipax. B cTeHkax cepiua u cocyoB BbIpaOaThIBAIOTCS
MHOTHE OMOJIOTMUECKH aKTHBHBIE BEILECTBA, HAIPUMEP, T€MApUH, TUCTAMUH, CEpPO-
TOHUH, (JaKTOPbI CBEPTHIBAHUS KPOBH, SHIOTEIINU — COCYJOCYKUBAIOIIIEE BEIIECTBO.

Cepoye - COCTOUT U3 YETHIPEX OTAENIbHBIX MOJIOCTEH, Ha3bIBAEMBIX KaMepaMHu:
JeBOE Mpeacepane, NMpaBoe MpeAcepaue, JIEBbIA KEITyAOUeK, MPaBblil JKETyI0YeK.
OnHu paszaeneHsl neperopoakaMu. B mpaBoe mpeacepaue BXOAST MOJbIE, B JIEBOE
npencepane — JIErOYHbIe BEHbI. M3 MPaBoro »keiygo4yka U JIEBOrO KEITyJo4Ka BbIXO-
ISIT, COOTBETCTBEHHO, JIETO4HAasi apTepus (JETOYHBIM CTBOJI) U BOCXOJASIIAS aopTa.
[IpaBbrit Keay04eK U JIEBOE MPEICePANe 3aMBIKAIOT MaJIbI KPYT KpOBOOOpaIeHus,
JICBBIH JKeTyA04YEK U TIpaBoe npeacepaue — oounbinoi kpyr (Puc. 1).

L{uxn cepoeunoii desmenvHocmu

OCHOBHBIMHM COCTAaBJISIOIIMMH LUKJIA CEPACYHOW JAESATEIBHOCTU SBISIOTCS
CUCTOJa (COKpalleH!e) U AMacToa (pacuIMpeHue) Npeacepanil U Kelly104KOB.

[{nkn cepaeyHon AeATEeIbHOCTH IIPU YaCTOTE COKpAIIeHUH 75 yaapoB B MUHY-
Ty niutes 0,8 ¢. Ero MoHO pa3nenuTh Ha TpU OCHOBHBIE (pa3bl.

Cucrona npeacepauii — 0,1 ¢. 3a 310 BpeMsl )KeJIyJOUKH MOJTHOCTHIO HAIOJHS-
FOTCS KPOBBIO, ITOCTYNAIOIIEN B HUX U3 NIPEACEPAUN.

Cucromna xenynoukoB — 0,33 c¢. KpoBb 13 KelyJOUKOB BBIBOJUTCS B JIETOYHYIO
apTepuIO U aopTy.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B2%D0%BE%D0%B5_%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D1%80%D0%B4%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D0%BE%D0%B5_%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D0%B5%D1%80%D0%B4%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B2%D1%8B%D0%B9_%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B2%D1%8B%D0%B9_%D0%B6%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D1%87%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D1%91%D0%B3%D0%BA%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D1%91%D0%B3%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%B0%D1%80%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D1%85%D0%BE%D0%B4%D1%8F%D1%89%D0%B0%D1%8F_%D0%B0%D0%BE%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8B%D0%B9_%D0%BA%D1%80%D1%83%D0%B3_%D0%BA%D1%80%D0%BE%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%BA%D1%80%D1%83%D0%B3_%D0%BA%D1%80%D0%BE%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F

Jlnactona — obmas nay3a cepana — 0,37 c. [lepuon paccnabnenust cepaedaHon
MBIIIIBI, BO BPEMSI KOTOPOTO KEIYJOUYKHA U MPEACEpIns 3alOJHAIOTCA 3a CYET J1aB-
JICHUSI KPOBH, MOCTYIIAIOIIEH U3 TIOJIOU U JIETOYHOW BEH.

BepxHsas nonas
BeHa

/ JeroyHmn

NéroyHbie
BEHbI

Knanad

Knanad 3 : aopThl
TpéxcTBop4YaThii
Knanad

Huxxkuas nonas
seHa

Puc. 1.

Ceoticmea cepoeyHot Muluybl

Cepaeunast Mblla (MUOKap1) COCTOUT U3 KapIUOMHUOLIUTOB.

KapamomMuonuTsl — KIETKM HENPAaBHJIBHOM LMJIMHAPUYECKON (HOPMBI JJIMHON
100-150 mxm u guamerpom 10-20 mxMm. Kaxapiii kapauoMuonut uMeet 1-2 oBaib-
HBIX, YJUIMHEHHBIX SApa, JEKAIIUX B LIEHTPE U OKPYKEHHBIX MUOPUOpUIIIaMH, pac-
MOJIO)KEHHBIMH 10 Tiepudepun cTporo npsMoiuHeiHo. Ha oboux momrocax siapa
MMEIOTCS yITTMHEHHBIE 30HbI IUTOIIa3Mbl, JUIIEHHON MHOo(puOpriu1. KoHTaKThl 1BYX
COCEHUX KapAMOMMOLIMTOB HA3bIBAIOTCSA BCTABOYHBIMM JIHMCKaMH, 4Epe3 HUX Iepe-
naércs BO30YKJIECHUE OT KIETKH K KJIETKe.

Bosnukaer Bo30yxaenue B npoBoasimein cucteme cepamna (IICC). Dto yvacth
CEepPACYHON MBILIIBI CIEIUATU3UPYIOIIAACA Ha BbIAAYE OCTAJIBbHOMY CEpILY YIIPaB-
JSIOIIKUX CUTHAJIOB B (DOPME UMITYJIbCOB, OJOOHBIX UMITYJIbCAM HEPBHOW CUCTEMBI.

Cepane MOXET caMOpPEeryJIMpoBaTh COOCTBEHHYIO ESITEIbHOCTh, TOCPEICTBOM
HMMITYJIbCOB 3apOXKIAOIINXCS B CHHYCHO-TIPEACEPAHOM y3J€e. Ero Ha3pIBarOT BOJIUTE-
JeM pUTMa NEPBOTO MopsAnka. Pacromaraercs OH Ha CBOJAE IMPABOro MPEACEpAUs.
NmMnynbesl, 3apoKaaroniecs B CMHYCHO-TIPEICEPAHOM Y3JI€, IEPEAAIOTCS OT OJHOTO
KapJIMOMHOLIMUTA K JIPYrOMY, BbI3bIBas MX COKpalleHUE. MeXaHu3M CaMOperyJssiiuu
CEepACYHBIX COKPAILLEHUI HA3bIBAOT MUOTE€HHBIM MEXaHU3MOM.

[IoMMMO MHOTr€HHOTO MEXaHU3Ma PEryJiAlUu NEATENbHOCTH CEpALa, HE SB-
JISFOLIETOCS. OCHOBHBIM, CYILECTBYET HEPBHO-TYMOPAJIBHBIA MEXaHHU3M, BbIpa)aro-
IMNICS BO BJIMSHUM HA NPOBOJSAIIYIO CHUCTEMY CEPALA HEPBHOM M TOPMOHAJIBHOU
cucreM oprannsMa. [lox uxX BIMsHUEM U3MEHAETCS 4acTOTA CEPACUYHBIX COKPAILICHUM
U UX CHJIA.
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http://www.medbiol.ru/medbiol/anatomia/00045cd2.htm
http://www.medbiol.ru/medbiol/anatomia/000136d0.htm
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https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D1%8C_%D1%80%D0%B8%D1%82%D0%BC%D0%B0_%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%83%D1%81%D0%BE%D0%B2%D1%8B%D0%B9_%D1%83%D0%B7%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8F%D1%89%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D0%B5%D1%80%D0%B4%D1%86%D0%B0

Cepneunas MbIiia 00Ja7aeT XOPOIIEH AIACTUYHOCTBIO, PACTSHKUMOCTHIO U
YIPYTrOCThIO. MBIIIEUHBIE KIETKHA HACBIIIEHbI MUTOXOHAPUSAMHU. [ TaBHBIM HCTOYHHU-
KOM SHEPTUU COKPAIICHUS KapAMOMHUOIIUTOB SIBIISIETCA a3pOOHOE OKUCIICHHUE KUPHBIX
KHCJIOT.

Nmeer Mecto nuneiHas 3aBucuMoctb Mexxay YCC u 00bEMOM coBepiiiaeMoit
paboThl 3a equHuUIly BpemMeHu. [lpu makcumansHo HanpskéHHOM padote UCC Bo3-
pacrtaet 10 npeaeiabHo npoctkuMon 170-200 ya/mun. JlanbHeinee moBellieHHe Ha-
Ipy3KH yKe He conpoBoxaaercs yBeanuenuem YCC.

PaGoTa cepama npu o4eHb OOJIBIION YaCTOTE COKpAIICHUN CTAaHOBUTCS MEHEE
3¢ (PEeKTUBHOH, TaK KaK 3HAUYUTEIHLHO COKPAIIACTCS BPEMs HAMOTHEHUS YKEIIyJI0YKOB
KPOBBIO M YMEHBINIAETCS yAAPHBIN 00BEM.

JlocTrokeHre MOpOroBOM JJIsi MHAMBHUAA YaCTOThI CEPACYHBIX COKpAIICHHI
MPUBOAUT K UCTOIIEHHUIO CEPJICYHON MBIIIIIBI.

[To pexomenmanuu BO3 n0MyCTUMBIMU CUMTAIOTCS HArpy3Kd, MPU KOTOPBIX
YCC nocturaet 170 yn/muH.

Cocyoucmas cucmema opraHuzma uyejaoBeka (GOpMHUPYETCS CIETYIONIUMU pa3-
HOBHUJHOCTSIMH COCYJIOB: a0pTa — apTEpUU — apTEPHUOJIbL — KAITWILIIAPHI — BEHYJIBI —
KPYIIHBIE BEHBI — I10JIbIE BEHBI

Apmepuu — KpOBEHOCHBIE COCY/Ibl, HECYIIIUE KPOBb OT CEP/Illa K OpraHaM.

ApTepun NyJIbCUPYIOT B PUTME COKpaIlEHUW cepAna. PUTM 3TOT MOXHO IO-
YyBCTBOBAaTh, €CJIM MPUKATh MAJIbIBI TaM, TJI€ apTEPUU MPOXOIAT OJIM3KO K MOBEPX-
HOCTHU. Yalie Bcero myJibC HallyNbIBaIOT B pallOHE 3aIsCThs, T/I€ JIETKO MOKHO OOHa-
PYXUTh MYJIbCALUIO TYYEBOU APTEPUH.

CreHku apTepuil COCTOAT U3 TPEX CJIOEB, UKW 000J0UYEK: BHYTPEHHEH WIIM JH-
NOTENNS, CPEIHEN U HAPYKHOU — aJIBEHTUIIUH.

CymiecTByeT TpH THIIA APTEPUN:

- DJJACTHUYECKUM TUIl — aopTa, KPyHHbIE apTepuu. B CTEeHKe TakoW aprepuu
IIPEUMYILIECTBEHHO JJIACTUYECKHAE BOJIOKHA, MBIIICYHBIX AJIEMEHTOB IPAKTUYECKHU
HET.

- IIEPEXOJHBIN THUIl — apTEPUM CPEAHEr0 AUAMETpa. B cTeHke U 3yacTuyeckue
BOJIOKHA, U MBIILICYHBIC 3JIEMEHTHI.

- MBILIEYHBIN TUIl — aPTEPUOJIbI, PEKANWLLIPBL. B CTEHKE NpeuMyIIeCTBEHHO
MBILIECYHBIE 3JIEMEHTHI.

Benvi — KpOBEHOCHBIE COCYbI, 0 KOTOPBIM KPOBb ABHXKETCA K cepally. BeHbl
MOJTy4al0T KPOBb U3 KAMWIISIPOB. BeHbI 0O0BETUHSAIOTCS B BEHO3HYIO CUCTEMY, YacTh
CEpPACYHOCOCYUCTON CUCTEMBI. BEHAa COCTOUT M3 HECKOJIBKUX CIIOEB, KaK U apTEpHSL.
DTO 3HAOTENUN (BHYTPEHHUU CJIOM), MATKUN COCIUHUTENIBHBIM CIIOM, MBIIICYHBIH
CJIOM ¥ TIOTHASI COEAUHUTEbHAS TKAHb.

Ecnu y aprepuil CTEHKM TOJICTBIE U TBEPABIE, TO CTEHKU BEHO3HBIX COCYJIOB
TOHKME. JlaBlieHHME KpPOBHM B BEHAX 3HAUYUTEIBHO MEHBUIE, YEM B apTEpUAX, 4UTO
JOJKHO OBLTO ObI MPUBOAUTH K CHIDKCHHUIO CKOPOCTH €€ MBIDKeHUs. JJis yCKOpeHwUsI
«MPOTANKUBAHUS KPOBHU MO BEHAM CYIIIECTBYET CUCTEMA TIPUCTIOCOOJICHUIA:

BO-TIEPBBIX, ITO KJIANAHBI BEH, KOTOPHIE MO3BOJISIIOT KPOBHU T€UYb TOJIBKO B OJHY
CTOPOHY — K CepALy;
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D1%8B%D0%B9_%D1%81%D0%BE%D1%81%D1%83%D0%B4
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D1%82%D0%B5%D0%BB%D0%B8%D0%B9

BO-BTOPBIX, 3TO CIICMATbHBIA BEHO3HBIA ITyJIbC (BOJIHA COKpAIICHUH BEH),
OCYUIECTBJIsIEMas IIaJIKOA MYCKYJIaTypOil COCYI0B.

Kanunnaper — BIAIOTCS cCaMbIMU TOHKMMH COCYJaMU B OpraHu3MeE YeslOBeKa.
Cpennuii ux quamerp cocrasisieT 5-10 Mkm.

Tonbko B Kamwuisipax, COCIUHSIONIMX apTepUUd U BEHBI, IPOUCXOJUT OOMEH
BEIIECTB MEXIY KPOBBIO M TKaHAMH. CTEHKH KallUJUISIPOB COCTOSIT U3 OJHOTO CJIOA
KJIETOK 3HAOTENMs. TONIIKMHA 3TOrO CJIOS HACTOJBKO Maja, YTO IMO3BOJSET MPOXO-
IUTh B MEXKKJIETOUYHOE MPOCTPAHCTBO MOJEKYJIaM KUCIOPOJa, BOJbI, JIUIUIOB, TOP-
MOHOB M MHOTHUX JPYTUX BellecTB. M3 MEXKKIETOUHOTO MPOCTPAHCTBA BCE 3TU Bellle-
CTBa JIMOO MPOHUKAIOT B OJIM3JIEkKAIINE KIETKU, TM00 BO3BPAILIAIOTCS B PYCJIO KPOBH.
[IponykThl, 00pa3yromuecss B Pe3ysibTaTe XU3HEAEATEIbHOCTH OpraHu3Ma (Takue,
KakK JUOKCHUJI YTJIIEPOJia U MOUEBUHA), TAKKE MPOXOJST YEPE3 CTEHKY Kamuyuisipa JJist
TPAHCIIOPTUPOBKU UX K MECTY BBIBEJICHUS U3 OpraHu3Ma.

O0béM (unpTparuu yepes3 oOIyr0 0OMEHHYIO MOBEPXHOCTh KaNUJUISIPOB Op-
raHuzMa coctanisieT okojio 60 n/mMuH wiu npumepHo 85 000 si/cyt. B mMexanuzme
MMMYHHOTO OTBETA KJIETKU 3H/IOTEUS BBICTABIIAIOT HA CBOECH MOBEPXHOCTU MOJIEKY-
JIBI-PELENTOPHI, 3a€pKUBasi UMMYHHBIE KIETKA W MIOMOTasl UX MOCIEAYIOUIEMY Iie-
pPEX0y BO BHECOCYIMCTOE MPOCTPAHCTBO K o4ary MH(GEKIINU WK UHOTO MOBPEkKIe-
HUSL.

Uem Oosbilie MeTaboIMYeCKass aKTUBHOCTh KJIETOK KaKoro-lInbo opraHa, TeMm
0oJIbllIe KamUJUISIPOB TpeOyeTCs sl 00ECIEUeHUsT €ro MOTPEOHOCTH B MUTATEIbHBIX
BEILIECTBAX. B OOBIUHBIX YCIOBUSAX KalWJUISIPHASI CETh COAECPAKUT BCEro Juub 25% ot
TOro o0beMa KpOBH, KOTOPBIM OHA MOXKET BMECTUTh, TaK KaK OOJbIIas 4acTh KaIlui-
JIIPOB B COCTOSTHUU MOKOs He PpyHKIMOHUpYeT. [Ipu akTuBHOM paboTe opraHa o0bem
KpOBHU B KanuJuIApax yBEIMYHMBAETCS 3a CUET pPOCTa MPOMYCKHOM CIOCOOHOCTH apTe-
pHOJ, KOTOPBbIE CTAHOBSITCA IIUPE, BCIEACTBUE pacciabieHUs] TIaJKOMBIIIEYHBIX
KJIETOK, PAacHoOJIOXKEHHbIX B HUX. C POCTOM NOCTyHaroumied KpPOBU PACTET YHUCIO
GYHKIMOHUPYIOMUX KamuUIsipoB. CKOPOCTh KPOBOTOKA B KAMWJUIAPAX MPU ATOM HE
U3MEHSETCS, JaXKe HE CMOTPS Ha TO, YTO B 3TO )K€ BpeMs 00bEM MUHYTHOTO 00BEMa
KPOBH MPOKAYMBAEMOTr0 CEPALIEM U, KaK CIEICTBHE, CKOPOCTh JBUKEHHUS KPOBU B
KPYIHBIX COCYJaX, MOKET MHOTOKPAaTHO BO3PacTaTh.

OOmmast mIoIaab MONMEPEYHbIX CEUCHUN KamwuIIpoB denoBeka 50 Mm%, 3TO B
25 pa3 OoJblle TOBEPXHOCTH Tela, Bcero ux HacumThiBaeTcs 100-160 mupa. xamm-
nsipoB. CymmapHas AJIMHA KalWUIIPOB CPETHECTATUCTUYECKOTO B3POCIOTO YeJIOBeKa
coctasiisieT npudauzuTesnbHo 100 000 kM.

Kpossanoe (apmepuanvroe) oasnenue

KpoBb, ABMIKYyIIAsACS MO cOCylaM, HaXOIUTCS IO aBieHueM. BennunHa naB-
JIEHUsI CHMYKAETCsl OT apTepuil K apTepHojiaM M Kamuuisipam U OT nepudeprudeckKux
BEH K LICHTpAJIbHBIM. JlaBJieHHe KpOBU HOCUT KoJiebaTenbHbIN XapakTep. Konebanus
KPOBSIHOTO JIABJICHHSI 00YCJIOBJICHBI IMyJILCUPYIOIIUM XapaKTepoM paboThI cepana. A
TaK KaK KPOBEHOCHBIE COCY/bl O0JaarOT BBICOKOW 3JACTUYHOCTHIO M PACTSKUMO-
CTBIO, TO KOJICOAHUSI KPOBSHOTO JABJICHHUS] UMEIOT BHUJ] ITyJIHCOBOW BOJHBI, JBUKY-
IIEHCS OT KEITYJOUYKOB CEPJIa K €ro K€ MPeCePAUsM Mo OOJIBIIIOMY U MaJIOMy Kpy-
raMm. CKOpOCTh pacnpoOCTpaHEHHUs MMyJIbCOBOWM BOJIHBI 3aBUCUT OT pa3Mepa U YIpyro-
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cTH cocyna. B aopte ona cocrapisier 3-5 M/C B cpeHUX apTepusix (MOAKITIOYUYHON U
OoeapeHHoi) — 7-9 M/c, B MeIKUX apTepusix KoHeuHocter — 15-40 m/c.

MakcumanbHOE J1aBJIEHUE TOCTUTACTCs B MOMEHT BbIOpOCa KPOBH U3 CEpJilia B
aopty u HasbiBaercs cucronndeckum (CJI). Korma mocie BbITaIKUBaHUSI KPOBU U3
cep/illa a0pTaJibHbIE KJalaHbl 3aXJIOMbIBAIOTCS, 1aBICHUE KPOBHU OBICTPO CHHXKAETCS
70 BEJIMYUHBI, COOTBETCTBYIOIIECH TaK Ha3bIBAEMOMY JIUACTOJIMYECKOMY JABJICHUIO
(). Paznuna Mexty CUCTONMYECKUM M JUACTOJIMYECKUM JaBJICHUSIMU Ha3bIBA€TCA
MyJIbCOBBIM JaBJICHUEM.

Ha aprepuanpHoe naBieHHE BIUSIOT TJIAaBHBIM 00pa3oM Tpu (hakTtopa: a) vac-
toTa cepaeunbix cokpamieHui (HCC); 0) uamMeHeHrue yaapHoro oobeMa Uiu cepiaeu-
HOT'O BBIOpOCA KPOBU. B) U3BMEHEHHUE NEPUPEPHUUECKOTO COMTPOTUBIIEHHS COCYUCTOrO
pycia;

Yoapuwiii 06vém cepoya — KOTUYECTBO KPOBU BBHIOPAChIBAEMOrO CEpAIIEM B
aopTy 3a OJTHO COKpAILCHHUE.

[Ipu nepexone oT cocTostHUS MOKOsI K Harpy3ke YOC OBICTPO YBEIUYUBAETCS
U JIOCTUTAET CTAOUIILHOTO YPOBHS, aJIeKBATHOTO COBEpIIIaeMOii paboTe.

MakcumanbHasi BelMuMHaA yJaapHoro oobema cepana Habmomaercs rnpu UCC
130 yn/mMus.

HNanbreitmee ysenuuenue YCC He conpoBOXKIaeTC pOCTOM YJIapHOTo o0beMa
kpoBH, a 1o goctwkenun YCC 170 u OGosee ynapoB ynapHbIii 00beM HECKOJIBKO
ymenbaercs. [loanepxanue He0OXOAUMOIro YPOBHSI KpOBOOOpalieHUs: o0ecneynBa-
€TCs TOJIBKO OOJIBbIIIEH YacTOTON CepACYHBIX COKPAICHUM.

Munymmusiii 06vém Kposu

OmuuM W3 TJIaBHBIX TOKazaTened (PYHKIMU cepjila sIBIsSETCS BEIUYMHA MU-
HyTHOTO 00BeMa kKpoBu (MOK), BeIOpackiBaeMoil B cucTeMy OOJIBIIIOTO Kpyra Kpo-
BooOpamienusi. MOK MoXeT MEHATbCS B IIUPOKUX Mpeenax: oT 4-5 J1/MUH B TIOKOE,
110 25-30 51/MUH TIpU TSKENION (PU3UYECKON HArpys3Ke.

MOK ompenensercs yaapHbIM 00BEMOM Cep/lla U YaCTOTOM CEpACYHBIX CO-
KpAILLCHUH.

[Ipyn MHTEHCUBHOW Harpy3Ke MUHYTHBIM 00bEM cepilla MOXET BO3pacTaTh B
6 pa3 1o CPaBHEHUIO C COCTOSIHUEM TOKOs1. B Bo3pacTannn MUHYTHOTO 00beMa KpOBHU
npu (pu3ndecKkol Harpy3Ke Ba)XKHYIO POJIb UTPAeT TaK HA3bIBAEMbIA MEXaHU3M MbI-
meyHoro Hacoca. COKpallleHHE MBIIIL COMPOBOXKIAETCS CHKATUEM B HHX BEH, UYTO
HEMEJICHHO MPUBOJUT K YBEJIMYECHHUIO OTTOKA BEHO3HOW KPOBM W3 MBIIII HUKHUX
KOHEYHOCTEH.

Yewm Oosibllie MUHYTHBIH O0BEM, T€M OOJIbIIIE KUCIOPOJa JHOCTABISIETCS K pa-
00TalOIIMUM OpraHam 3a eIMHUILY BpeMEHH. B CBsI3U € 3TUM BO3MOYXHOCTH CEPJIEYHO-
COCYJIUCTOM CUCTEMBI 1O TPAHCIIOPTY KPOBU SIBJIIFOTCS OJHUM W3 OCHOBHBIX (DAKTO-
POB, OIpeAeNAIoNMX (PU3NIECKYIO0 BHIHOCIUBOCTD YEIOBEKA.

Pezuonanvuviit kposomok

KpoBoTOK B opraHax u TKaHSX MPU 3HAYNUTEIHLHOW (PU3MUECKON HArpy3Ke Cy-
IIECTBEHHO M3MeHseTcs. PaboTatoiye MbIbl TpeOYIOT yCHICHHsI OOMEHHBIX MPO-
1IECCOB M 3HAUYMTEJIILHOTO YBEIWYEHUS JOCTaBKHU Kuciopoja. Kpome Toro, ycunusa-
€TCSl TEPMOPETYJISAINMS, TaK KaK JTOTOJHUTEIHHOE TEIUIO, BhIpadaThIBAEMOE COKpa-
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HIAIOIIMMHUCS MBILIIIAMH, TOJDKHO OBITH OTBEICHO K TIOBEPXHOCTH TeNa. Y BEIMYCHHE
MOK camo no cebe He MOXKET 00ecleunTh aIeKBaTHOE KPOBOOOpaIlleHHE MPU 3Ha-
quTeapHON padoTre. UToOB!I ycioBHs 1Jii OOMEHHBIX IMPOIECCOB OBLIN OJIArOIPHUSIT-
HBIMH, HApAly C YBEJIMUYEHUEM MUHYTHOTO 00bemMa KpOBU TpeOyeTcs elle U rnepepac-
npesesieHue PernoHaAIbHOTO KPOBOTOKA.

B cocTtossHUM TIOKOSI KPOBOTOK B MBIIIIE COCTaBJIsIET oKoysio 20 MJ/MUH Ha
100 r MbllIeYHOUW TKaHU, a TPU UHTEHCUBHOW JTUHAMUYECKON paboTe BO3pACTaET A0
100 ma/mus. Tlpoucxoaut ycuieHne KpoBOTOKa 3a CUET pocTa uucia (QyHKIMOHU-
PYIOIIMX KanWUIIPOB U POCTAa JMAMETpPa HUX MPOCBETOB. KoMuecTBO KanmwiuisipoB
MOXET YBEIMUHUTHCS B 4-5 pa3. KpoBOTOK yCHMIHMBAEeTCs B Ha4alle Harpy3KH, a 3aTeM
JOCTUraeT CTAOMIIBHOTO YPOBHSI.

JlerouHslii KPOBOTOK BO BpeMs 3HAYUTEIHHOU (PU3NUECKONW HATPY3KH TaKKe
BO3pacTaer B 4-5 pa3 3a CU€T OTKPBITUS KANWJUIAPOB, HE (YHKUIUOHUPYIOIIHUX B CO-
CTOAHUU NOKOs. IIpoucxoaut 310 Mo Mepe pocTa YacTOThI AbIXaHUSA U YBEIUYEHUS
KOJIMYECTBAa KPOBH HAMPABIIIEMOTO CEPALIEM MO JETOYHOM apTEPUH K JIETKUM.

OCHOBHBIMH XapaKTEPUCTHUKAMHU pabOThl CEPACYHOCOCYAUCTON CUCTEMBI, OTI-
peaensronumMu 3pHEKTUBHOCTh GYHKIIMOHUPOBAHUS OpraHU3Ma B YCJIOBUSX 3HAYU-
TEIbHBIX (DU3UUYECKUX HATPY30K, SBIAIOTCS — yJIapHBIM 00BEM cepjilia, MUHYTHBIH
00BEM KpOBU M BBIHOCIMBOCTb CEPJIECYHON MBILIIBI. BBIHOCIMBOCTBIO CEpICUHOMN
MBIIIIIBI OIIPENEIIAETCS MAKCUMYM 4acTOThI COKpPALIEHUH, IPU KOTOPOM CEpALE CIO-
coOHO PYHKIIMOHUPOBATH O€3 yiepOa Jis ceosl.

1.4. DHIOKpHHHASA cHUCTEeMA

OyHKIUS SHIOKPUHHOM CUCTEMBI — I'yMOpajbHasl PEryJsiius METa0O0INYECKUX
MPOLIECCOB, MPOTEKAOIINX B OpraHu3Me. [ TaBHbIMU OpraHamMu SHJIOKPUHHOW CHUCTE-
MBI SIBJISIFOTCS YKEJ€3bl BHYTPEHHEN CEKPELUY U BHEIHEN CEKPELUU.

Kenesvl 6Hympennel cekpeyuu BblpadaThIBAIOT 0COOBIE CIIOKHBIE BEILECTBA —
TOPMOHBI, KOTOPBIE U3 TKAHU JKEJIE3bl BCACHIBAIOTCS B KPOBb M Pa3HOCATCS €O IO Te-
ny. 'OpMOHBI OKa3bIBAaIOT /1B BUJA BIUSHUN HA OpraHbl, TKAHU U CUCTEMBI OPTaHM3-
Ma — QYHKIHOHAIbHOE (MIPalOT BEChbMa Ba)KHYIO pOJIb B peryssiiuu (pyHKUUN opra-
HU3Ma) U MopdoreHeTnueckoe (oOecrneunBalOT MopdoreHes — pocT, (pusmyeckoe,
[I0JIOBOE M YMCTBEHHOE Pa3BUTHE; HAIPUMEDP, IIPU HETOCTATKE TUPOKCHUHA CTPALAET
passutue [IHC, cnenoBatenbHO, 1 yMCTBEHHOE Pa3BUTHE).

DyHKIIMOHAIBHOE BIUSHAE TOPMOHOB ObIBA€T TPEX BUJIOB.

[TyckoBoe BIMSIHME — 3TO CIIOCOOHOCTh TOPMOHA 3aMyCKATh AEATEIBHOCTD A()-
¢dekropa. Hanpumep, anpeHanvH 3amycKaeT pacrnaji TJIMKOTE€HA B MEYEHW U BBIXOI
TJIFOKO3bI B KPOBb, Ba30NPeCCHH (aHTHAMYpeTHueckuil ropmon — AJII") Bkitouaer pe-
abCcopOI1MIO BOABI U3 COOMPATENbHBIX TPYOOK He(PpOHA B MHTEPCTULIMI MOYKH.

Monynupytomee BIHSHUE TOPMOHA — U3MEHEHUE HHTEHCUBHOCTH IIPOTEKAHUS
OMOXMMHMUYECKUX TPOILIECCOB B OpraHax M TKaHAX. Hampumep, akTuBaIusi TUPOKCH-
HOM OKHMCIUTEJIbHBIX MPOLECCOB, KOTOPbIE MOTYT MPOXOAUTh U 0€3 HEro; CTUMYJIS-
usl aJpeHAIMHOM JIEATENbHOCTH CepAlla, KOTopas MpoXoAuT U 0e3 agpeHaInHa.
MonynupyromuM BIUSHAEM TOPMOHOB SIBJISIETCS] TAK)KE U3MEHEHUE YyBCTBUTEIIBHO-
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CTH TKaHU K JIEHCTBUIO IPYruX ropMoHOB. Hanpumep, GomuKyInH ycunuBaer aeil-
CTBHUE IIPOreCTEPOHA HA CIU3UCTYIO0 000J0YKY MAaTKH, TUPEOUTHBIE TOPMOHBI YCUIIH-
BarOT 3 (PEKTH KaTEXOJIaMUHOB.

[lepmuccuBHOE BIUSHUE TOPMOHOB — CIIOCOOHOCTh OJHOIO FOpMOHA obecre-
yuBaTh peanusanuio 3pdekra Apyroro ropmoHa. Hampumep, MHCYIMH HEOOX0AUM
IUIA TIPOSIBIIEHUSI JAEUCTBHS COMATOTPOIIHOTO TOPMOHA, (DOIITUTPONMH HEOOXOAUM
I peanu3anuu 3¢ ¢deKra THOTPONrHA.

O6a Buaa BIUSHUI TOpMOHOB (MOp(doreneTndyeckoe U (PyHKIMOHAIBHOE) pea-
JU3YIOTCA C TMOMOIIBID METa0OJIMYECKUX MPOLECCOB, 3ayCKAEMBIX IMOCPEACTBOM
KJIETOYHBIX ()EPMEHTHBIX CHCTEM.

B nonoctu uepena HaxonaTcs runodus, snudus, runoTasaMmyc, CpaiieHHbIe ¢
Mo3rom. Ha miee, Hike TBEpABIX XPALIEH TOPTaHU, PACIIOIATAFOTCS LIUTOBUIHAS XKe-
ne3a u 4 (1o ABe ¢ KaKJ0 CTOPOHBI) MapaIlUTOBU/IHBIE JKeJIe3bl, IPUPAILECHHBIE K €€
3a/IHEW MMOBEPXHOCTU. B rpyTHOM KIIETKE, 110331 IPYAUHBI JIEKUT BUIOYKOBAs XKe-
ne3a (Tumyc). B monocTu )kuBoTa pacnojararoTcs: MoJKedyJouHas jkee3a, Halro-
YEUHUKU (OHU JIeKAT B BUJE LIATIOYKM HA BEPXYLIKE KAXKIOU MOYKU U BKIHOYAIOT,
JIBE€ CaMOCTOSITEJIbHBIE JKeJIe3bl MO3IOBOE BEILECTBO U KOPY), MOJIOBBIE KeJe3bl MO-
MEIIAIOTCS Y MY>KYHH IMOBEPXHOCTHO, a Y JKCHILUH CHPATaHbl B IIyOHHE OPIOIIHOMN
IIOJIOCTH.

[TapHBIMH, T.€. UMEIOIIMMHUCS U CIPABa, U CJIEBA, SABISAIOTCS HaAINOYECHYHMKHU,
MIOJIOBBIE U MApaIMTOBUIHBIC KEIE3bI.

Camoli rmaBHOM >KeJIe30i BHYTPEHHEH CEKpEUH SABISIETCS TMHO(HU3, COCTOS-
i U3 Tpé€x yacted. ['mnodus Ha3pIBalOT JUPHKEPOM BHYTPEHHEHN CEeKpelnu, HOo B
HEM BbIPa0ATHIBAETCS MHOTO PAa3jMYHBIX TOPMOHOB, BO3JECWUCTBYIOIIUX HA APYTHe
JKeJe3bl U YNpaBIAIUX UMHU. ['unodus takxke BblpadaThIBa€T — TOPMOH, PEryJiu-
PYIOIIMI YPOBEHB JKUJIKOCTH B OpraHU3Me, TOPMOH 00JIer4arouiuii BBIX0J MOJIOKa U3
MOJIOUHBIX KeJE3 TpU KOpMIIeHHH peOEHKa, TopMoH pocTa. (IIpu HenopazsuTuu ru-
nodusa WK HEIOCTATOUYHON (DYHKIIMHM €ro 4eloBeK OTCTaeT B pocte). ['unepdyHk-
s runodusa, T.e. o0paTHOE SIBJICHHUE (HampuMep, Ipu U30BITOYHOM Pa3BUTHH Ke-
JIe3bl), IPUBOJUT K UPE3MEPHOMY POCTY, TUTAHTU3MY.

Onuu3 — o0pa3yeT ropMOH MEJIATOHUH, YTHETAeT Pa3BUTHE IMOJIOBBIX KEJNE3,
PEeIOTBPAIIAET NPEXKAEBPEMEHHOE ITOJIOBOE PA3BUTHE.

['unoTanamyc — BbIIEISIET TOPMOHBI, PErYIUpYIoIIKe padboTy runodusa.

BuoukoBas xkene3a — MpoaylUpyeT TOPMOH TUMO3UH, YYaCTBYIOIIMA B UM-
MYHOJIOTUYECKHX mponeccax. OKka3pIBaeT BIMSAHUE HA POCT U PA3BUTUE OpraHu3Ma u
Ha OOMEH KaJIbIHsL.

[IutoBUIHAS *Kene3a — BhIIEISET TOPMOHBI THPOKCUH U TPUUOATUPOHUH. B nx
COCTaB BXOJUT MOA. DTH TOPMOHBI CTUMYJIUPYIOT META00IU3M BO BCEM OpraHU3Me,
NOBBIIIAs aKTUBHOCTh MHOTUX (DEPMEHTOB, YYACTBYIOIIMX B PACIICTVICHUU YTJIEBO-
n0B. B MecTHOCTSIX, OAHBIX H10/10M, jKeJie3a MHOTIa 3HAUUTEIbHO pa3pacTaercs, 00-
pa3ysl Tak Ha3blBaeMbIi SHAEMHUYECKUN 300. YacTbiM HapylieHueM paldoThl HIUTO-
BUJIHOM eJe3bl SBISECTCSA €€ IMOBBIIIEHHAs AeATeabHOCTh. 1Ipu 3TOM ycuimBaroTcs
IIPOLIECCHI CTOPAHHUSI YTIIEBOIOB, YEJIOBEK CTAHOBUTCS Xy/IbIM, HEPBHBIM, IMOSBIISETCS
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myJeriiazue, ydamaercsi myjibCc. B Takux ciydasx MPHUXOAUTCS yAAsTh OOJBIIYIO
YacTh JKEJIE3BI.

[TapammToBHIHBIE JKeNIe3bl — BBIPA0ATHIBAIOT TOPMOH, PETYJIUPYIOMIHI 0OMEH
Kasblus U hocdopa B opraHusme.

["OpMOHBI MOKEITYJOUHOMN KeJIe3bl — YIpPaBJsioT OOMEHOM YIJIeBOJIOB. [ op-
MOH MHCYJIUH HEOOXOJIUM I HOPMAJIbHOTO UCIOJIb30BAaHUS caxapa — Kak B CMbICJTIE
€ro CropaHusi B TKaHSX, TaK U B CMBICJIE MPEBPAILCHUS €r0 NMEYEHbIO B PE3EPBHBIM
IJIMKOT€H. ['OpMOH TJIFOKaroH, TakyKe BbIPa0aThIBAEMBbIN MOIKETYyI0YHOU Kee30i,
ABJISIETCSI aHTarOHUCTOM MHCYJIHHA. OH CTUMYJIUPYET pACIIEIJIEHUE TJIMKOTeHa B T1e-
YEHU TP NaJCHUHN KOHIIEHTPAIIMU TITI0KO3bI B KPOBH.

BaxHol xene30i SIBIAIOTCS HAJNOYECUYHUKH, CUHTE3UPYIOIIUE Pl TOPMOHOB.
AnpeHaIMH U HOPAJIpEHAJIMH CHHTE3UPYIOTCS MO3TOBBIM BELIECTBOM HAANOYEUYHU-
KOB MpPH HAMpPsHDKEHHON paboTe M CUIIbHBIX BOJIHEHUSX. [lon BIUSITHUEM 3THUX TOPMO-
HOB PACHIMPSIIOTCS 3payky, y4allaeTcs ceplleOueHne M JbIXaHUEe, MBIIIILI TPUBO-
ISTCSl B «O0EBYI0 TOTOBHOCTB» — TEJIO BBICBOOOXIAE€T HAKOIUIEHHBIE PE3EPBbI, CTa-
HOBUTCSI CUJIbHEN M OBICTPEH, MOBBIIIACTCS] COMPOTUBISEMOCTh O0IH. AJIPEHATNH —
BJIMSICT MTPAKTUYECKU HA BCE BUJIbI OOMEHa BelecTB. [1of ero BIMsiHUEM TPOUCXOIUT
HOBBILIEHUE COACPKAHMSI TIFOKO3bI B KPOBH 3a CUET YCHJICHUS TIItOKoreHesa (obpa-
30BaHUE MIIOKaroHa), CHUYKAETCSl CUHTE3 TJIMKOTE€HA B IEYEHU U CKEJIETHBIX MBIIIIAX,
YCUJIMBAETCSl 3aXBaT W YTWIM3ALMS TJIFOKO3bl TKAaHSIMU, MOBBIIIAETCS AKTUBHOCTH
[JIMKOJIMTUYECKUX (DepMeHTOB. Takke aJpeHaJIMH YCUJIMBAET JUMOJN3 (pachaj *u-
POB) U TOPMO3HUT CUHTE3 KUPOB. B BHICOKMX KOHIEHTPALMIX aAPEHAIMH YCUIIMBAET
KaTaboIu3M OEJKOB.

Becbma 0osibliloe 3Ha4€HHE UMEIOT TOPMOHBI KOPbl HAJMOYEUYHUKOB, TaK Ha-
3bIBAEMbIE KOPTUKOCTEPOUIBI — TUAPOKOPTU30H, KOPTU3OH, albaocTepOH. OHM OTBE-
YaloT 3a peryyiluio KoaudyecTBa MOHOB K+ m Nat+ B KpoBU 4elOBEKa, y4acTBYET B
PEryJsIuy TeMOJIMHAMUKU ¥ BOJIHO-COJIEBOTO OanaHca, BXOAST B COCTAB MPOTEOJIU-
TUYECKUX (EPMEHTOB, PA3PYIIAOIINX OCIKH.

AHJPOTeHbI UM MOJIOBbIE TOPMOHBI (TECTOCTEPOH, ICTPOTEHBI), B HEOOIBIINX
KOJIMYECTBAX MPOU3BOJMMBIEC HAJMOYECYHUKAMH, BIMUSIOT HA Pa3BUTHE BTOPUYHBIX
MOJIOBBIX ITPU3HAKOB.

Oco0oe 3HaueHHe B OPraHU3ME MMEIOT IOJIOBBIE JKEJIe3bl. JTO JKEJe3bl Kak
BHYTPEHHEM, TaK BHEIIHEHN CEKPEIH, BRIPA0AThIBAIOT MOJIOBBIE KIETKU (SHIIEKIICTKH,
cnepmaTo3onibl). [loMHMO 3TOro MOJOBBIE JKENE3bl MYKUYHH BBIACIAIOT B KPOBb TEC-
TOCTEPOH, KOTOPbIM y4aCTBYET B Pa3BUTUU MYKCKHX MOJOBBIX OPTaHOB, PETYJIUPYET
CriepMaToOreHe3 U MOJ0BOE MOBEACHHUE, YCKOPST CKUTAHUE KUPOB, TAKKE OKa3bIBACT
BIIMSIHUE Ha a30TUCTHIN U (pocopHbIil 0OMEH.

[TonoBbIe xene3bl KEHIIUH BbIACIAT TOPMOHBI ACTpOreHbl. OHU CTUMYJIUPYIOT
pa3BUTHE MaTKW, MaTOYHBIX TPYO, Biarajiuiia, MOJOYHBIX Kelie3, MUTMEHTAlUIO B
00JIaCTH COCKOB U TIOJIOBBIX OpPraHOB, (DOPMUPOBAHNE BTOPUYHBIX MOJOBBIX MPU3HA-
KOB T10 )KEHCKOMY THITy, POCT Y 3aKpBITHE dMU(PHU30B JUIMHHBIX TPyOUaThIX KOCTEH. B
HEOOJIBIITUX KOJIMYECTBAX ACTPOTEHBI MPOU3BOATCS TAKXKE STUUKAMU Y MY>KUHH U KO-
pOIi HAATIOYEUHUKOB y 000UX TOJIOB.
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Kenesvl guewnell cekpeyuy CUHTE3UPYIOT Pa3INyuHbIe BEIIECTBA, KOTOPHIE BbI-
BOJSATCS TMO0 HA MOBEPXHOCTH Teja (MOTOBbIE, CAJIbHbBIE, CIE3HBIE, MTOJIOBBIE), TMO0 B
MOJIOCTH TeJa (MeYeHb, MOJKEITY0UHAas JKeJe3a, CIIOHHBIE, JKee3bl JKelyaKa U Ku-
IIICYHUKA).

lleuenv — camas KpyIHasl jkelie3a BHEIIHEW cekpeuuu. Pacrnosaraercsi B
OPIOITHOM TOJIOCTH (TTOJIOCTH KMBOTA) Mo quadparmMoit. OyHKIIMU TIEYSHU:

- 00€3BpEKUBAHNUE PAZTUYHBIX UYKEPOJHBIX BEIIECTB, B YACTHOCTH, ajljiepre-
HOB, SIJIOB U TOKCHMHOB, IMyTEM TpPEBpAIeHUs UX B OE3BpEIHBIC, MEHEEC TOKCHYHBIC
WM JIETYE yJalIseMble U3 OpraHu3Ma COeIMHEHUS;

- 00e3BpeKMBaHUE U YIAJICHUE U3 OpraHu3Ma M30BITKOB TOPMOHOB, MEIUATO-
POB, BUTAMHHOB, a TaK)K€ TOKCUYHBIX IMPOMEKYTOYHBIX ¥ KOHEUHBIX MPOIYKTOB 00-
MEHa BEIEeCTB, HApUMEp, aMMHUaKa, (eHo’a, ITaHojda, alleTOHA U KETOHOBBIX KH-
CJIOT;

- obecrieueHne IHEPreTHUECKUX MOTPEOHOCTE OpraHu3Ma IJIFOKO30M, U KOH-
BepTaIUsl Pa3IUYHBIX MCTOYHUKOB IHEPTUU (CBOOOJHBIX KUPHBIX KHCIOT, aMHUHO-
KHUCIIOT, TIMIIEPUHA, MOJIOYHOUM KUCIIOTHI U JIp.) B TIIOKO3Y;

- TIOTIOJIHEHUE U XpaHEHUE OBICTPO MOOMIM3YEMBIX IHEPTETUUECKUX PE3EPBOB
B BUJIE JICTIO ITMKOTEHA U PETYJISIUS YTIEBOAHOIO OOMEHa;

- TIOTNIOJIHEHHE U XpaHEHUE HEKOTOPHIX BUTAMUHOB (OCOOCHHO BEJUKH B TEUe-
HU 3arachkl >KUPOPACTBOPUMBIX BUTAaMHUHOB A, D, BOJIOpPacTBOPMMOIO BHUTaMHUHA
B12), a Takxe psna MUKpPO3JIEMEHTOB B YaCTHOCTH, KATUOHOB JKelie3a, MEIU U KO-
6anpTa. Taxke MeyeHb HETMOCPEICTBEHHO YYaCcTBYET B MeTabONIM3ME BUTAMHUHOB A,
B, C, D, E, K, PP u ¢ponueBoit KUCIOTHI;

- CHUHTE3 XOJIECTEpUHA U €ro 3PHUpPOB, JUMHUAOB U (POCPOIUNUIOB, JTUNONPO-
TEUJIOB M PETYJISAIHS JTUTTHTHOTO OOMEHa;

- CHHTE3 KETYHBIX KUCTIOT U OMIMpYyOrHA, MPOAYKIIUS M CEKPEITHS KETUH;

- TaK)K€ CIYXKUT AENO JJIS JOBOJBHO 3HAYUTEIBHOTO 00bEMA KPOBU, KOTOPHIi
MOET OBITh BBEIOPOIIIEH B 00IIIEE€ COCYAMCTOE PYCIIO TIPH KPOBOMOTEPE MIIH IIIOKE 3a
CUET Cy)KEHUS COCYI0B, KDOBOCHAOKAIOUTUX M€UCHb;

- CHHTE3 TOPMOHOB U ()epPMEHTOB, KOTOPHIE aKTUBHO YYaCTBYIOT B IIpeoOpa3o-
BaHUU MUIIHU B 12-TIepCTHOM KUIIIKE U MPOYHUX OT/AENIaX TOHKOTO KUIIICYHUKA.

Memabonumsi u mxanegvie 20pMOHbL.

MeTabonuTel — MPOYKTHI, 00pa3yromuecss B OpraHu3Me B Mpolecce oOMeHa
BEIIECTB KaK PE3yJbTaT Pa3TUYHBIX OMOXMMHUYECKUX PEaKIii, ITO aMHHOKHCIIOTHI,
HYKJICOTH/IbI, KODEPMEHTHI, YroJIbHAs KUCJIOTa, MOJIOYHAS, THPOBUHOTPAIHAS, a/le-
HUJIOBAs KUCJIOTHI, KpeaTHH. Perysius ¢ moMoIp0 MeTaboIMTOB Ha paHHUX 3Tarax
¢unorenesa Oblia eAMHCTBEHHON. MeTabONIMTHI OJHOW KIETKH HEMOCPEACTBEHHO
BJIVSUTA Ha JIPYTYIO0, COCEAHIOI0 KJIETKY WM TPYMITY KIIETOK, KOTOPHIE B CBOIO Ode-
penb TaKUM K€ CIIOCOOOM JIeHCTBOBAIM Ha CIEAYIONINE KICTKH (KOHTAKTHAS PeryJis-
1us). C mosiBIeHHEM reMOIMM(BI U COCYUCTON CHUCTEMbl METAaOOIUTHI CTaJH TIepe-
JaBaThCS M IPYTUM KJIETKaM OpTaHu3Ma ¢ JABWXKYIIehcs reMonumdoil Ha OobInme
PACCTOSIHUS, TIPUYEM OCYIIECTBIISATHCSA ITO CTajo ObICTpee. 3aTeM MOSBUIACH HEPB-
Has CHUCTEMa KaK PEryJHMpYIoas CUCTEMa, a €Ile MO3XKe — IHIOKPUHHBIE >KEJIE3bl.
MeTabonuThl XOTS U JACHCTBYIOT B OCHOBHOM KaK MECTHBIE PETyJSTOPBI, HO MOTYT
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BIIMSITh U Ha JIPyTU€ OpraHbl U TKaHU, Ha aKTUBHOCTh HEPBHBIX 1IeHTpoB. Hanpumep,
HAKOIUJIEHUE YTOJIbHOU KUCIOTHI B KPOBU BEET K BO30YXKIEHUIO JIbIXaTEIbHOIO 1IEH-
Tpa U YCWICHHIO JbIXaHus. [IpuMepoM MeCTHOW T'yMOpPalbHOU PETYISIIUU MOXKET
CIIy’KUTh TUNIEPEMUSI UHTEHCUBHO Pa0OTAIONIei CKEeJIETHOM MBIIIIBI - HaKaIllJuBato-
Hirecs: MeTaboJIUThl 00ECTIeUNBAIOT PACIIMPEHHE KPOBEHOCHBIX COCYJIOB, UTO YBEJIU-
YUBaET JOCTaBKY KUCIOPOJIa U MUTATEIbHBIX BellecTB K Mbiiiie. [Togo0HbIe peryns-
TOPHBIE BIUSHUS META0OJIUTOB MPOUCXOMST U B IPYTUX aKTUBHO pabOTAIOIIUX Opra-
Hax U TKaHSIX OpraHu3Ma.

TkaHeBble TOPMOHBI: OMOT€HHBIE aMUHBI (TUCTAMUH, CEPOTOHHUH), MPOCTArIaH-
JMHBI U1 KUHUHBI. 3aHUMAIOT MIPOMEKYTOUYHOE MOJIOKEHUE MEXTY TOPMOHAMHU U Me-
Ta0OJIMTaMH, KaK TyMOpaibHbIC (DaKTOPBI PETYJSINH. DTH BEIIECTBA CBOE PEryJsiu-
pytollee BIUSHUE OKAa3bIBAIOT HA KJIETKA TKAHEW MOCPEJACTBOM M3MEHEHHUSI UX OHo-
bu3uYecKnX CBOMCTB (IMIPOHUIIAEMOCTU MEMOpaH, MX BO30YyAMMOCTH), U3MEHEHUS
MHTEHCUBHOCTU OOMEHHBIX MPOIECCOB, YYBCTBUTEILHOCTH KIETOUYHBIX PELEIITOPOB,
o0pa3oBaHUs BTOPHIX MOCPEAHUKOB. B pe3ynbTaTe 3TOr0 M3MEHSETCS] YyBCTBUTEIb-
HOCTb KJIETOK K HEPBHBIM U T'YMOpPaJbHBIM BIUSHUAM. [103TOMY TKaHEBbIE TOPMOHBI
Ha3bIBAIOT MOAYJISITOPAMU PETYJIATOPHBIX CUTHAJIOB - OHU OKa3bIBAIOT MOIYJIUPYIO-
miee BiIUsHUE. TKaHEeBbIE TOPMOHBI 00Pa3yIOTCSl HECHEIMATU3UPOBAHHBIMH KJIETKA-
MU, HO JEUCTBYIOT OHHU IOCPEIACTBOM CIEIUATU3HUPOBAHHBIX KJIETOUHBIX PELENTO-
POB, HAIIpUMeED, JJIsl THCTaMUHAa OOHAPY>KEHO J1Ba BUAA penentopoB. [TockonbKy TKa-
HEBBIC TOPMOHBI BIIUSIIOT HA MPOHUIIAEMOCTh KJIETOUHBIX MEMOpaH, OHU PETYIUPYIOT
MOCTYIUICHUE B KJIETKY M BBIXOJ U3 KJIETKH Pa3JIMYHBIX BEILIECTB U MOHOB, OIpEJie-
JISIOIIMX MEMOpPaHHBIN NOTEHIMAN, @ 3HAYUT U Pa3BUTHE MOTEHIIMAIA IEUCTBUSL.

1.5. Cucrema kpoBu

Cucrema KpoBU — ATO COBOKYIMHOCTH OPraHOB KPOBETBOpEHUs, mepudepuye-
CKOM KpOBH, OPraHOB KPOBEPA3PYIICHUS M HEHUPOTYMOPAJIBHOTO armapara perysis-
1007071

Bcero B oprannsme nmeercst 5-6 11 kpoBu — 1/13 mMacchl Tena.

CocraB kpoBu. KpoBb — 3T0 xujkast TkaHb opranu3ma. OHa COCTOUT U3 TUIa3-
MbI (KHJIKasi 4aCTh KPOBH) U (POPMEHHBIX DJIEMEHTOB — SPUTPOIUTOB, JICHKOIIUTOB U
TpoMOo1uTOoB. [Inasma cocrasnsger 55-60%, popmennsie anemenTsl — 40-45%.

[Tna3ma coctouT u3 Bojbl (0k0i0 90%), Heopranudeckux cojei (oxosno 1%) u
OpraHUYeCKUX BemecTB (0KoJo 9%).

OpraHnyecKUMU BEIICCTBAMH IIJIa3MBbI SBJISTIOTCS:

1. benku — 67-75 r/n. Cpeau Hux ans0ymuHoB — 37-41 /1, rno6ynunoB — 30-
34 r/n, pubpunorena 3,0-3,3 r/m.

Ponb GenkoB: ynepkuBaroT BOIy B COCYyJax; yU4aCTBYIOT B MPOIIECCE CBEPTHI-
BaHUS KpoBU ((UOPUHOTEH U JApPYyTHUE TIa3MEHHBIE (PAKTOPHI CBEPTHIBAHHS KPOBH);
perynupytot pH kpoBu (0ernkoBbIil Oydep); yacTh OSIKOB TIa3MBbl SIBIISIOTCS] aHTUTE-
namMu (3ammTHAs (PYHKITUS); BBITOTHSIIOT TPAHCIOPTHYIO (DYHKINIO; 00ECIeYnBaOT
BS3KOCThH KPOBH.
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2. A3oTcozepikalue BeliecTBa mia3Mbl HEOETKOBOM MPUPOIBI - 3TO MPOMEKY-
TOYHBIE MPOIYKThI 0OOMeHa Oenka. OCHOBHBIMHU a30TCOJEPKALIMMHU BEIeCTBA TUIa3-
MBI SIBJISIFOTCS — MOYEBHHA, AMUHOKHUCIIOTBI, MOYEBasi KUCIIOTA.

3. be3azoTucThie opraHuyecKue BelecTBa — TItoko3a (4,4-6,6 MMonb/a, uim
80-120 mr%), MojouyHas, MUPOBUHOTPAAHAS KUCIOTHI, JUMHUABI ((POCHOIUIUIBI,
KUPHBIEC KUCJIOTHI, XOJIECTEPUH, JeUTHH). KOHIIeHTpalus r1toKo3bl B apTepUaibHON
KPOBH BBIIIE, YEM B BEHO3HOM, YTO OOBSCHSAETCS MOTPEOICHUEM IITIOKO3bl KJIETKaMU
OopraHu3Ma. YBEJIUYEeHHE KOHLIEHTPAUUU MOJIOYHOW KHUCIOTHI B KPOBH CBSI3aHO B OC-
HOBHOM C YCUJIEHUEM €€ IMPOAYKIMHU B MBIIIIAX.

4. bruonoruyecku akTUBHbIE BellecTBa ((hepMEHThI, BUTAMHUHBI, TOPMOHBI) U
ra3bl KpoBH (CM. pazzaen 9.2).

B opranusme B coctostHuM MOKOs 10 45-50% Bceil Macchl KPOBU HaXOJUTCS B
KpPOBSIHBIX JIETIO (CEJIE3EHKE, IEYEHH, JIETKUX U MOAK0XHOM COCYJIUCTOM CIUIETEHHH.

5. JleikOoUUTBI — KJIETKM UMMYHHOM cUCTEMBI pazmepoMm 7-20 MkM. B mokoe
JEHKOLMTHI OKPYTIOW (HOPMBI, CIOCOOHBI TPOHUKATH CKBO3b CTEHKH COCYJIOB U BbI-
XOJUTh U3 KPOBSIHOTO pycia. Pa3HOBUIHOCTAMHU JIEUKOLUTOB SBISAIOTCS JTUM(OLUTHI
Y MOHOLIUTHI.

JIumbonuTel — riaaBHbIE KJIECTKM UMMYHHOM CHCTEMBI, 00ECIIEUUBAIOT KaK Ty-
MOPaJIbHBIN (BBIPAa0OTKA aHTHUTEI), TaK U KIETOYHBIM UMMYHUTET (KOHTAKTHOE B3au-
MOJICHCTBUE C KJIETKaMH-)KepTBaMH — (arouuTo3), a TaKXkKe PEeryJIupyroT JesTelb-
HOCTb KJIETOK JIpyTuX TUIOB. B opranusme B3pocioro yenoeka 25-40% Bcex Jei-
KOLUTOB KPOBU coCTaBisioT muMdormter (500-1500 kretok B 1 MM®), y mereii momst
3THUX KJIETOK paBHa 50%.

MoHouuThl — 00J1aJa10T BBIpAXEHHOU (haronuTapHod (pyHKIMEH. ITO caMble
KpYIHBIE KJIETKU NeprupepruuecKoil KpOBH, OHU ABIISIFOTCA MakpodaraMu, To €CTb MO-
I'YT MOMJIOUIATh OTHOCUTENIbHO KPYIHBIE YACTHUIIBI U KJIETKUA WIJIM OOJIBIIOE KOJIUYECT-
BO MEJIKMX YaCTHII.

6. DpUTPOLUTBI — BBICOKOCIELUAIU3UPOBAHHBIE KIETKH KPOBH, OCHOBHOM
GyHKIIMEH KOTOPBIX SIBISACTCS TMEPEHOC KHUCIOpoJa M3 JETKMX K TKaHSAM Tejla U
TpaHcnopT Auokcuaa yriaepoaa (CO2) B oOpaTHOM HampaBIICHUU.

7. KpoBsiHbI€ MJIACTUHKHA WM TPOMOOIUTHI — 3TO HeOoubime (2-4 MKM) 6e3b-
snepHble chepuueckue OCCIBETHBIC KIETKH KpPOBH. TpPOMOOIUTHI BBITOJHSIOT
byHK1IMI0, (POPMUPOBAHUS TPOMOOIIUTAPHOTO arperara, NEPBUYHON MPOOKH, 3aKPHI-
BaIOILIE MECTO OBPEKAEHUS COCY/Ia.

QyHKYUuU Kposu.

1. TpancnopTHasi — JOCTaBKa TKAHSM Pa3JIMYHBIX BEILIECTB; 3a CYET 3TOTO BbI-
NOJIHAIOTCS QYHKUMU: a) AbIxaTesbHas; 0) muTaTenbHas; B) SKCKpeTOpHas (BbIIETHU-
TeJbHAs); T) PEryJsilUU MOCTOSHCTBA TEMIIEPATyphl Tejla — TPAHCIOPT TeIia; 1) pe-
T'YJSITOPHASI — y4acTHe B TyMOPAJIbHOW PEryIsiiuyd MHOTUX (DYHKIMI OpraHu3ma.

2. 3amuTHas GYHKIUS — y4yacTHe B (parouTose, o00pa3oBaHUHN aHTUTEIL.

Du3uKo-XumMuuecKue ceolUcmea Kposu.

BaxHelmmM CBOMCTBOM KPOBH SIBJISICTCS HAIMYUE OCMOTHYECKOTO JAABJICHUS.
CrabuibHO (DYHKUIMH KJIETOK OpPraHM3Ma MOTYT OCYIIECTBISTHCS TOJBKO OTHOCH-
TEIBHOM IOCTOSTHCTBE OCMOTHYECKOTO JIaBJICHHUS.
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KucnorHo-ocHoBHOe coctosiHre (KOC) opranusma siBASI€TCS OJHUM M3 BaK-
Helmux 1 Haubosiee CTaOMIIBHBIX MOKa3aTeseH, ONpeNessSIoUMX aKTUBHOCTh (ep-
MEHTOB, UHTEHCUBHOCTb U HAIIPaBJIEHHOCTb (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pe-
aKkUui B mporeccax oOMeHa BEIIECTB.

AKTHBHYIO PEaKIMIO Cpelbl OLEHUBAIOT MoKa3areneM pH, oTpaxatrommm co-
JepKaHue B )KUIKOCTIX HOHOB Bojopoaa. Bennunna pH kposu cocrasnser 7,35-7,45
— ciabouenoyHas peakuus. bonee 3naunTenbHble M3MEeHEHUs pH KpoBH CBSI3aHBI C
MaTOJIOTMYECKUMU HapyILIEHUSIMA OOMEHA BEILIECTB.

Poinb cuctemsl KpoBH B 00ecliedUeHUH ABUTATEIBHON (YHKIIMH OpraHU3Ma Co-
CTOMT B JOCTaBKE KHCIJIOPOJAa, UCTOYHUKOB SHEPrUU, aMUHOKHUCIOT, TOPMOHOB K
MBIIIEYHBIM BOJIOKHAM W HEPBHBIM KJIETKaM M OTBEICHUH META0O0IUTOB XUMHYECKUX
peaKLMii, UIyIHUX B HUX.

1.6. IIumeBapuTebHAs CUCTEMA

[TumeBapuTenbHas cuUcTeMa MpPEACTaBIseT cOOOM H3BUTYIO TPYyOKy, Hauu-
HAIOLYIOCS POTOBBIM M 3aKaHYMBAIOLIYIOCS aHAJIbHBIM OTBEPCTUEM, C IPUMBIKAO-
VMU K HEH CIIFOHHBIMH JK€JI€3aMH, [TIEYEHBIO U MOKEIyTI0YHOU XKeye30i. Beiaens-
10T IUIIEBAPUTENIBHBIN TPAKT, B KOTOPBIM BXOAAT POTOBOM OTAEI, IVI0TKA, MULIEBO/,
KEJTy10K, TOHKasi U TOJICTasl KMIIKU (KUIIEYHHUK). JKeTyoK U KUIIEYHUK COCTABIISIOT
xenynouHo-kuiieunbii Tpakt (KKT).

CTeHKa MUILEBAPUTEIBHOIO TPAKTa UMEET OJHOTHITHOE CTPOEHUE U BKIIOYAET
B ce0s CIM3UCTYI0, OACINU3UCTYIO, MBIIIEUHYIO U CEpO3HYI0 00010uyku. [TuneBapu-
TEIbHBIA TPAKT COOOIIAETCA ¢ BHEIIHUM MUPOM. OJTHAKO CTEHKa MUIIEBAPUTEIHHOTO
TpakTa HAJIEKHO 3allMIIAET BHYTPEHHIOK CpEeAy OpraHu3Ma OT MOMaJaHus MHUKPO-
OOB M MHOPOJHBIX YaCTHI] U3 BHEILIHEH CPEJIbI.

[TumeBapeHue — 3T0 COBOKYIMHOCTh MPOLIECCOB, 00ECIIEUNBAOLIUX pacllerie-
HUE OEJKOB, )KMPOB U YIJI€BOJOB MUILY B MUILEBAPUTEILHOM TPAKTE JJO CPABHUTEIIb-
HO IIPOCTBIX COEAVNHEHMH — MUTATENIbHBIX BellecTB. [IuTarenbHbple BEIIECTBA — 3TO
BOJIa, MUHEPAJIbHBIE COJM, BUTAMHUHBI U MPOJYKTHI pacllelieHusi OEIKOB, KUPOB U
YIJIEBOAOB MUY B MUIIEBAPUTEIILHOM TPAKTE HA COCAUHEHUS, IMIIEHHbBIE BUOCIIE-
OU(PUYHOCTH, HO COXPAHSIOLIUE YHEPreTHUECKYIO U MIACTUYECKYI0 LIEHHOCTh, CIIO-
COOHBIE BCAChIBATHCS B KPOBb U JIMM(]Y U ACCUMUIIUPOBATHCS OPTaHU3MOM.

3HauYeHHE MUIIEBAPUTEIILHON CUCTEMBbI — 00ECIIEUeHUE KIETOK U TKaHEel opra-
HU3Ma UCXOJHBIMU TJIACTUYECKUM U DHEPreTUYECKUM MaTepHallaMH, UCIIOIb3yEeMbl-
MU B Ipoliecce MeTadou3Ma.

YroObl mUTaATENbHBIE BEIlIECTBA MONAIM B OPraHu3M, NUIIa JOJKHA ObITh MO-
Bepruyra (¢usnueckoil oOpaboTke (pa3MenpyeHue, rnepeMelnBanue, HabyxaHue u
pacTBOpPEHUE), XUMUUYECKON 00paboTke — rusponu3y. ['uaponus — 3To mpoiiecc pac-
HICTUICHUSI TOJIMMEPOB (AemnonuMepu3anus) — OETKOB, XKUPOB M YIJIEBOJIOB IOA
BIMSIHUEM TUAPOJIUTUYECKUX (DEPMEHTOB MUIIEBAPUTEIBHBIX JKEJI€3 O MOHOMEPOB.
JKenespl NUILEBAPUTEIBHOTO TPAKTA MNPOAYLHUPYIOT TPU I'PYNIbl TUAPOIUTHYECKUX
(bepMeHTOB: TIpoTeasbl (PacHICIUIAIOT OCJIKK 10 aMUHOKHCIIOT), JUIa3bl (paciieris-
IOT JKUPBl U JIMOUABI 10 MOHOTJIMIIEPUAOB U JKUPHBIX KHUCIOT) U KapOOTHApa3bl.
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(pacumemisitoT yraeBoibl 10 MOHOCAXapua0B). IMEHHO 3TH NPOAYKTHI pacUIEIIICHUS
nuiy (repeBapuBaHus) U SBISIOTCSA MUTATEIbLHBIMU BEIIECTBAMH KUBOT'O OpraHU3-
Ma.

CreHKkaMy MHOTHX BHYTPEHHHUX OPTaHOB SBJISIOTCS IJIaJKue (HEUCUEPUCHHBIC)
MBIIIIBI (GKENTYA0K, KUIICUYHUK, TTUIIEBO/I, KEITUHBINA My3bIph U Jp.). IX aKTUBHOCTH
HE YIpaBIIAECTCS MPOU3BOJIbHO. [103TOMY riiagkue MBIIIIBI M MBIIIIY CepAlla Ha3bl-
BalOT HEMPOM3BOJILHON. MeJjIeHHbIe, YacTO PUTMUYECKUE COKpAIEHUs TJIaJKOMBbI-
IIEYHBIX CTEHOK BHYTPEHHHX OPraHOB OOECIEYMBAIOT MEPEMEUICHUE COAECPKUMOTO
ATUX opraHoB. TOHMYECKOE COKpaIleHUE CTEHOK COCYI0B MOAEPKUBAET ONTUMAIb-
HBI YPOBEHb KPOBSIHOTO JABJICHUS M KPOBOCHAOXKEHUE OPraHOB M TKaHEM, OTTOK
TUMBI OT CKEJIETHBIX MBIIII U BHYTPEHHUX OpPraHOB. [ JTaIkue MBITIIIHI TTOCTPOSHBI
M3 BEPETEHOOOPA3HBIX OJHOSICPHBIX MBIIICUYHBIX KIETOK, TOMmmMHON 2-10 MKwM,
mHor 50-400 MxM.

DyHKYUU MU EeBAPUMETILHOU CUCTEeMbl

1. Motopnas (nBuraTenbHas) QYHKIUS — 3TO COKpAaTUTENIbHAs ACATEILHOCTD
MUIIEBAPUTEIIBHOTO TPaKTa, 0OCCIeUnBaroIias U3MEIbUeHUE IMHIIH, €€ MePeMEIn-
BAaHUE C MUILEBAPUTEIBHBIMU CEKPETAMHU U TIEPEMEIICHUE TTUILEBOTO COACPKHUMOTO B
JTACTAILHOM HallpaBJICHUHU.

2. Cekpenusi — CHUHTE3 CEKPETOPHOM KJIETKOM CIEeNM(pHUUECKOro MpPOIyKTa —
CeKpeTa W BbIJIeJICHHEe ero u3 KieTku. CeKpeT NMUIEeBApPUTEIbHBIX JKelle3 00ecedn-
BaeT MEepeBapUBAHUE TUIITH.

3. BcaceiBanme — TpaHCIOPT MHUTATEIBHBIX BEIICCTB BO BHYTPEHHIOI CpPEIy
opraHusmMa.

1.7. OnopHo-aABMIraTe/IbLHBIN aNINAPAT

1.7.1. Mbuuuunr

JIBYOKeHUS YeoBeKa CTAaHOBSITCS CIEACTBUEM COKPAIEHUN CKEJIETHBIX MBIIIIII,
NPUKPETUIEHHBIX K KOCTAM ckeneta. CTpyKTypHOUW M (DYHKIIMOHAJIBHON eauHUIIeH
CKEJIETHOM MBIIIIIBI SBIISCTCS MBIIICYHOE BOJIOKHO, MPEJCTABIAIONee COO0M BBITS-
HYTYI0O MHOTOSIZIEPHYIO KJIETKY, (DYHKIIMEW KOTOpo# siBiseTcs cokpaiieHue. OCHOB-
HOE CBOMCTBO MBIIIIBI — COKPATUMOCTh, 00ECIIEUMBACTCS YKOpPOYECHUEM MHO(PHO-
PUILI, OPTaHOMIOB MBIIIEYHOTO BOJIOKHA. MUOGMUOPHILIBI MBIIIEYHOTO BOJOKHA 00-
pPa3yloT 1IeMnH, CBs3bIBaroIIKe ero kpas. CUI0BOM MOTEHIMAT MBIIIEYHOTO BOJIOKHA
ompeesieTCs TIOMIAIbI0 CeYeHUsI MUO(DUOPHILIL.

Muodubpuiina 310 ToXke Henb — Lenb capkomepoB. CoceqHue capKOMeEpbl
UMEIOT OOIYI0 MOTPaHUYHYIO CTPYKTYpy — Z-IuHui0 (Wiau tenodparmy). OHa mo-
CTpPO€HA B BUJE CETH U3 OCIKOBBIX (PUOPUILISIPHBIX MOJICKYJI, CPEAN KOTOPBIX CYIIle-
CTBEHHYIO pOJib UrpaeT albda-akTuHUH. C 3TON CEThIO CBSI3aHBI KOHIIBI TOHKUX aK-
TUHOBBIX (QriaMeHToB. OT Z-TUHUN aKTUHOBBIC (PMIIAMEHTHI HAMPABISIOTCS K IICH-
TPy capKoMepa, HO He JOXOMSAT 110 ero cepennnsnl. [locepeaune capkoMepa pacmoa-
raroTCs TOJICThIE MUO3UHOBBIC (PMITAMEHTHI.

B cTpykType MHO3MHOBBIX (hUITAMEHTOB UMEIOTCSI MHO3UHOBBIE TOJIOBKH, OKa-
3BIBAIOIINE YHEPTOMEXAaHMYECKOE BO3/ICHCTBHE HA aKTUHOBBIC HUTH, B CIydae CTH-
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MYJISIIIAM MBIIIIEYHOTO BOJIOKHA HEPBHBIM HMITYJIBCOM, TOSBJIICHHSI B CapKOILIA3Me
MOHOB KaJlbllMs U, KaK CIEACTBUS 3TOr0, Havana peakuui rugapoiauza ATO, garoumx
sHepruio. Pe3ynbraroM 3HEproMexaHnuecKoro BO3JI€UCTBUSI CTAHOBUTCS MPOABUKE-
HUE HUTEW aKTUHA BJIOJIb HUTEH MUO3MHA, YTO MPUBOJUT K YKOPAUMBAHUIO CapKOMe-
POB, MUO(DUOPHUILI, MBIIIIEYHOT'O BOJIOKHA M BCEH MBIIIIII B I[EJIOM.

MuopubpuiiIbl OKpY>KEHbI CapKOILIIa3MAaTUYECKONW CEThI0 MJIM CapKoIlia3Ma-
TUYECKUM PETUKYIYMOM, COCTOSIIMM U3 KaHAJbIEB U MEIIKOBUIHBIX PACIIUPEHU,
TaK Ha3bIBAEMBIX ITUCTEpH. KaHanblla ceTH HampaBlIeHBI BAOIh MHO(DHOPHILI, ITHC-
TEpHBI pacmoaratotcs nmonepek. [Ipu oTcyTcTBUM HEPBHOTO BO30YKICHHSI IIUCTEPHBI
CapKOTUIa3MaTHIECKON CeTH aKKyMYJHPYIOT HOHBI Kayblws. [lomumo 3TOTO Capko-
MJIa3MaTHYeCcKasl CETh BBIMOJHAET (DPYHKIIMIO OIMOPHI, K KOTOPON MPUKPEIISIOTCS
MUO(UOPHUILIBI.

CapkoriazMa MBIIIEYHON KJIETKH MPECTaBISIET COOON KOJIJIOUAHBIA PacTBOP.
B ero cocraB BxoasiT: pepMeHTH U KOGHEPMEHThI, aMUHOKUCIIOTHI, TTIMKOTEH, KUPO-
BbIC KarlJId, MUOTJIOOWH (CBSI3BIBAIOIIUN U MEPEHOCAIIUN KUCIOPO), aJeHO3UHTPU-
docdar (ATD), BemiecTBo aaroliee YHEPTUIO CKOIBKEHUIO HUTEH aKTHHA BJIOJIh HU-
Tei muo3uHa, kpeatundocdar (Kpd), naromuii snepruto s BoccranopieHuss AT
u3 AJI® (anenasunaudocdar), a Takxke Ipyrue BemecTsa. Bnonbs Mmuohudpus pac-
M0JIaral0TCd MUTOXOHJPHUH, B KOTOPBIX MPOUCXOJUT OKHUCIHUTENbHOE (HoChHOpUILIu-
poBanue AJI®. Ha BHyTpeHHEH MeMOpaHe KJIETKHU pa3MelIaroTcsi pubocoMsbl, obec-
MIEYMBAIOIINE CUHTE3 OCITKOBBIX COCTMHECHHM, a TAK)KE JIM30COMBI, B KOTOPBIX COJEP-
KAThCS THIPOIUTHYCCKUAE (DEPMEHTHI, PACIICIUISIONNAE OCIKH, HYKJICOTHIBI M TTOJTH-
caxapuabsl. BHenHIOIO MeMOpaHy MBIIIEYHOTO BOJIOKHA OITYTHIBACT CETh KaIWJUIS-
POB, KyJia BEIBOASTCS OTXOJbI pa0OTHI KJICTKH U OTKYJla B HE€ MOCTYMAT SHEPTOHO-
CUTEIH U KUCIIOPO/I.

Y CTaHOBJICHO, YTO MBIIMICYHAsT TKaHb MPEACTABISICT COO0N 00BETUHEHNUE MBI-
IIEYHBIX BOJIOKOH JBYX THUIIOB — OBICTPBIX M MemJieHHbIX. COCTaB OTIEIBHO B3SITOU
JIBUTATEIBHOU eAUHUIIBI (DOPMHUPYETCST BOJIOKHAMH OJHOTO TuMa. B 3aBHCHUMOCTH OT
TUTIa MBIIICYHBIX BOJIOKOH JBUTATEIbHBIC CAMHUIIBI TAaK)KE€ HA3BIBAIOTCA MEJICHHBI-
MU U ObICTpbIMU. B KaduecTBe yCiI0BHS JIeTICHUS BOJIOKOH Ha OBICTphIE M MEJJICHHBIC
HA3BIBAIOT pa3jnyiue B OBICTPOTE UX cokparieHus. [Ipu 3ToM He yduThIBaeTcs TO 00-
CTOSITENIbCTBO, YTO HE MOTYT BOJIOKHA OJIHOM MBIIIIBI COKPAIATHCS C PA3HON CKOPO-
CThI0. Bce BOJIOKHA MBIIIIBI TPOYHO CBA3AHBI MEXKIY COOOM COCNMHUTETHHOM TKa-
HbIO B 00mmit mydok. [ToaTomy, naxke ecinu padotaeT Toiabko 10% BOJTOKOH MBIIIIIHI,
Bce €€ BOJIOKHA YKOPAYMBAIOTCS OAMHAKOBO OBICTPO. CKOPOCTH COKpAICHHS OTpe-
JEISICTCS HE CKOPOCTHBIMHU CIIOCOOHOCTSMHM PaOOTAOIINX BOJIOKOH, @ UX CHJIOBBIM
MOTCHIIMAJIOM W CONPOTHUBIICHHEM OKa3bIBA€MbIM JBHKEHUIO. ECTECTBEHHO, dYTO
HAUOOJIBIIAs CKOPOCTh COKPAIIECHUS HMEET MECTO, KOT/1a B pabOTy BKIIFOUACTCS BECh
00BEM MBIIIIIBI, T.€. ¥ OBICTPBIC, M MEJICHHBIC BOJIOKHA, TIPU OTCYTCTBUU COMPOTHB-
neHus. Yem OoJbIie COMPOTUBIICHUE, TEM MEHBIIIE CKOPOCTh COKPAIIEHUS BIUIOTH JI0
HOJISI, HE3aBUCHUMO OT TOTO, 4TO pabOTalOT OBICTPBIC BOJIOKHA.

["oBopsT emé 00 0JHOM OTIMYHUM BOJOKOH JABYX THIOB, & UMEHHO, YTO B CIIy-
yae TPEHUPOBKHU CHJIa OBICTPBIX BOJIOKOH PACTET OBICTpPEE, UeM CHJIa MEUICHHBIX, 32
cu€T oOpazoBanus OoJblIero yncia MuopuOpwiI. B To ke Bpems TpeHHpPOBKA BbI-
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HOCJIMBOCTH B OOJIBITICH Mepe CKa3bhIBACTCsI Ha MEJICHHBIX BOJIOKHAX, 32 CUET Ooiiee
OBICTPOr0 pocTa yucia U 00ObEMOB MUTOXOHAPUN B uX cocTtaBe. M ecnu ObICTpBIit
POCT MUTOXOHAPUNA B MEJJICHHBIX BOJOKHAX MOKHO CBSI3aThb C T€HETHUYECKH 00Yy-
CJIABJIMBAEMBIM TOBBIIICHHBIM CO/IepX)aHueM B HUX MuToxoHapuanbHbeix [IHK, TO
MHEHHE O MEHbBIIIEM pocTe MHOPUOPHUILI, cCKOopee Bcero, ommnbdboyHo. Het nmpuuns, no
KOTOPBIM CUJTy MEJICHHBIX BOJIOKOH HEJNb3s1 ObUIO Obl YBEJIUYHUTH B TOU JK€ CTEICHH,
YTO U CUJTy BOJIOKOH OBICTPBIX (IIPH YCJIOBUU METOJMYECKH MPABUIBHOW WX TPEHU-
POBKH).

VY CTaHOBIIEHO, UTO MPU HATUYUHU BapUATUBHOCTU YKCJIA BOJIOKOH, BXOJSIIUX B
COCTaB Pa3HbIX JABUTATEIbHBIX €IUHUI] (KaK OBICTPBIX, TAK U MEIJICHHBIX ), OBICTPHIC
JIBUTaTeNIbHbIC €IMHUIIBI B CPeAHEM KpymnHee. B ux coctaB BXOAUT OOJbIIE MbIIICY-
HBIX BOJIOKOH, YEM B COCTAaB MEIJICHHBIX. B CBSI3U C 3TUM, IPU OJAMHAKOBOM KOJIUYeE-
CTBE€ JBUTATEIbHBIX €IUHUIl B COCTABE OJHOM M TOM K€ MBIIILBI Y Pa3HBIX JIIOJACH,
MBIIIIA WHIUBU/A, B KOMIIO3UIIUU KOTOPOU OoJibllie OBICTPBIX JABUTATENbHBIX €U-
HUII, U3HAYaIbHO OKa3bIBACTCS OOJIBIIEH MO0 00BEMY.

MoxHO AaTh cleayrouiee ONpeaeIeHUE MBIIIEYHON KOMIO3UIUA — 3TO COOT-
HOIIECHUE YHUCJa JBUTATEIbHBIX €AUHUIl PA3HBIX TUIIOB B COCTAaBE MBIMIILL. BepostT-
HO, YTO (POPMHUPOBAHUE JTAHHOTO COOTHOIICHHS O0YCIABIMBACTCS T'€HETUYECKUMHU
dakropamu.

CBOICTBOM HEPBHO-MBIIIEYHON CHCTEMBI SIBJSIETCSI 3aBUCUMOCTh pa3Mepa Mo-
TOHEHWPOHA OT KOJMYECTBA BOJIOKOH, BXOSIIUX B COCTAaB JBUTATEIbLHON €AMHUIIBI.
Yem Oosbllle BOJOKOH, TEM KpYyMHEHl MOTOHEHpoH. Takoe ycCTpOWCTBO HEPBHO-
MBIIIEYHOTO afmapara ONpeesieT MOPSAIOK Yy4acTHsl ABUTATEIbHBIX €AUHUIL JBYX
TUIIOB B pa0OTE B 3aBUCUMOCTH OT CHJIbI COKpallleHUs MBIIbL. [Ipy He3HAUUTEb-
HBIX HaINpSKEHUSX padoTaloT TOJBKO CaMble MEJIKHE MEJJICHHbIE JBUTATEIbHBIC
equnuibl. [To Mepe pocta cuibl BOJIEBOTO BO3ICUCTBUS HA MOTOPHBIC IIEHTPHI YHCIIO
JIBUTATENbHBIX €IMHMII, MPUBIEKAEMBIX paldoTe, Takxke yBenuuuBaerca. C orpene-
JIEHHOTO MOMEHTa B padOTy HAUYMHAIOT BKJIFOYATHCS OBICTPHIE TBUTATEIHHBIC €IMHU-
IIBI.

JIoCTaTOYHO TOYHO CYAUTH O MBIIIEYHONW KOMIIO3UMIMK WHIMBHUAA MOYKHO IO
pe3yJbTataM TPEHHPOBKHU €r0 OTAEJIbHBIX MBIIIL] CAMBIMHU IMPOCTHIMU CUJIOBBIMU YII-
paxHeHusIMU. UeM ObicTpee cuiia pacTér, TeM ObICTpee KOMIIO3UIUS, M, HA00OpOT
(pu yCIO0BUM MPABUILHOTO MTOCTPOSHUSI TPEHUPOBOYHOTO MTPOIIECCa).

1.7.2. Cmpoenue mena uenoseexka, obdecneuusarouiee peanu3auuio 06uza-
menbHbIX PYHKYUIL, U 8UOBL OBUINHCCHUIL YeE108€KA

OcoOEHHOCTBIO CTPOCHHUS Tejla YeJIOBEKa SIBJISICTCSI €0 3BE€HbEBasI CTPYKTYpa.

3BEHO ATO YaCTh Teja, OrpaHUdYeHHas cycTtaBamMu. ONOpHO-ABUTATEILHBIN all-
napart 3JI0pPOBOTO YEJIOBEKa COCTOUT U3 CEMUCCSATU JIBYX 3BEHBLEB.

JIBr>KeHMsI 3BEHBEB Teja MO3BOJISIIOT YEJIOBEKY MEpPEMENIaThCs CaMOMY M Iie-
peMerarh 0ObEeKThl BHEIIHEH cpeapl. [Ipu BBIOJHEHUN JaHHBIX JABMKCHHM IPOSIB-
JSIOTCS (PU3UUecKue CIIOCOOHOCTH: CHUIIa, BBIHOCIUBOCTH, OBICTPOTA, JIOBKOCTH, THO-
KOCTb.
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JIBvKeHUs 3BEHBEB Tea WHUITMHUPYIOTCS COKPAICHHEM MBI, MPUKPETIIEH-
HBIX K HUM. YCJIOBUEM OpTaHU3allMU ABW)KCHUN SBIIACTCS HaJWUWE PHIYAKHBIX Me-
XaHU3MOB. B coCcTaB KaIoro M3 HUX BXOJIUT JIBa 3BeHa Tela (HE 00s3aTeNbHO
CMEXXHBIX ), MBIIIIIA, CBSA3bIBaIoIIas ux, cycras (Puc. 2a, 20).

PhruakxHOo€ yCTPOWMCTBO TPU COKPAIICHUHM MBIIIIBI 3aCTaBIICT KaXKIOC U3
3BCHBCB BpAIAThCS B CycTaBe. Pa3HOBHIHOCTSIMH BpAICHUN 3BEHBEB SIBJISIOTCS -
crubaHusi, pasruOaHusi, OTBEJACHUS, IPUBEICHUS, CBEACHUS, Pa3BEICHUS, MPOHAIINS,
cynmuHarysi. CKOpOCTh BpAIICHUS OMPEICSISISTCS CHUJIOW COKPAIICHUS MBIIIBl U
BHEIITHUM COTIPOTHBIICHUEM JBHKEHUIO.

Mpimiibel, oOecieunBaronie ABUKCHHUS 3BEHBEB TeJla, HA3bIBAIOTCS CKEJICTHBI-
Mu. [lo cBoMM (PU3HOTOTHYECKUM XapaKTEPUCTUKAM OTO IMONEPEUHOIOIOCATHIC
MBIIIIIIBI.

Fucla. Puc.26.

CymecTByeT Tpy BHAA pblYaroB. JTO pblYard MNEPBOTO, BTOPOTO U TPETHETO
pona. OnopHO-ABUTATENbHBIN anmapar 4yenoBeka (GOpMUPYETCS B OCHOBHOM phlua-
raMy TPETHEro PoJa.

CycraBbl, CBSI3BIBAIONINE 3BEHBS TENA YEJIOBEKA, AEIATCA HA TPU BHIA IO CBO-
UM (DYHKIIMOHAJbHBIM BO3MOXKHOCTSAIM. JTO: OJIHOOCHBIE, ABYXOCHBIE U TPEXOCHBIE
CyCTaBBbI.

OIHOOCHBIMU SIBIISIFOTCS CYCTaBbl, COCAMHAIOIINE (DajaHTU MajblEB, KOJCH-
HBII1 U JIOKTEBOM CYCTaBbl. 3BE€HbS TEJIa B TAKOM CYCTaBE€ MOTYT BpPaIlllaThCs TOJBKO B
OJHOM IUIOCKOCTH, B OJIHY U APYT'YIO CTOPOHY. /[ opraHu3anuy 1BUKEHUN 3BEHBEB
TeJla B OJIHOOCHBIX CyCTaBax JOCTAaTOYHO JBYX MBI aHTATOHUCTOB — CTHOATENS U
pasrubarens. BpaiieHue B eIMHCTBEHHO BO3MOYKHOM IJIOCKOCTU B OJHOOCHBIX CYyC-
TaBax CaMblii IPOCTOM IO CTPYKTYPE U OPraHU3aLMU BUJI IBUKCHUHN YEI0BEKA.

JIBYXOCHBIMU SIBJISFOTCS: CYCTaBbl, COCAUHSIOIINE MAJIBLBI C KUCTHIO U I'OJIEHO-
CTOIOM, JIy4Y€3aIsICTHBIM CYCTaB, KIIFOUMYHBIN cycTaB. BIOOp MiocKocTel BpalleHus
3BEHBEB B TAKUX CyCTaBax HE OIrPaHUYCH.
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TpEXOCHBIMU SIBJISIFOTCS: TOJICHOCTOIHBIHN, IJIEYEBOM, TA300€APEHHBIN, MEKIT0-
3BOHOYHBIE CYCTaBbl. 3B€HbS T€JIa B TPEXOCHBIX CyCTaBax, IOMUMO BPALIEHUN B JIIO-
00 MJIOCKOCTH, CIIOCOOHBI COBEPIIATH MPOHALIUIO U CYTTUHALIUIO.

B 3aBUCMMOCTH OT CTPOEHHSI CYCTaBOB M HAIIPABJICHUI BpAICHUS B HUX 3BE-
Hbs T€JIa MOTYT U3MEHATH CBOE MOJIOKEHUE HA Ty WJIM WHYIO YIJIOBYIO BEIUYHHY.
Korga peub ua€T 0 MHOTOOCHBIX CyCTaBax, 4YeM OOJIbIIE JIaHHAs BEJIMYWHA, TEM
0O0JIBIIIE UCXOHBIX MOJOKEHUW MOXKHO IPUHSATH JUIsl OpraHU3allMK BpallleHU B Jpy-
rux HampasiieHUusX. CaMbIMU CBOOOJHBIMU C 3TON TOUKHU 3PEHHUS SIBJISIIOTCS TJICUEBOM
1 Ta300eApeHHbI cycTaBbl. Emé 0obilie BApHaTUBHOCTH ABMKEHUSAM IIJIeda U Oepa
B JJAHHBIX CyCTaBax MPUIAET UX CIIOCOOHOCTH K MPOHAIMH U CYITHHAIINH.

Jlns opraHu3zanuu BCEX JIBHKEHHM 3BEHA Tella B JIByXOCHOM CyCTaBe JOCTa-
TOYHO YETHIPEX MBI (YTO HA CAMOM JIeJIe U UMEET MECTO), a BCE BO3ZMOKHBIE JIBU-
KEHUSI B TPEXOCHOM CYCTaBE MOTYT OBITh OPTraHW30BAHBI IIECTHIO MBIIILIAMH (YTO MBI
MOKeM HaOJ0/laTh, B CIy4yae OpraHU3alMM JIBIXKCHHM TYJIOBHINA B IMO3BOHOYHBIX
cycraBax). B To ke Bpems ABMkKeHUS Oellpa M 1ieya B Ta300€IPEHHOM U TIJICUEBOM
cycTaBax 00€CIEUMBAIOT IO JIECATh MBIIIICYHBIX TPYTIII.

CoxkpalieHueM CKEJIETHBIX MBI 00€CIeUnBAIOTCS JIBMKEHUSI HE TOJIBKO
3BEHBEB TeJa. MBIIIIIBI ATOTO TUIIA BBITIOJHSIOT U pAll Apyrux ¢yHKuuid. B yactHo-
CTH, IPUBOJAT B JBUKCHUE IOJABHKHBIE YACTU TYJIOBHUILA: CBOLAT, Pa3BOAAT, MOM-
HUMAIOT, OITYCKAIOT JIONATKU, CTH0al0T, pa3rudaroT M03BOHOYHUK, OPraHU3YIOT TIPO-
HAIMIO U CYNHUHALWI0 BEpXHEW 4dacTu TyjoBuia. [lo cBoel CTpykType 3TO TOXe
BpalllaTEIbHbIE JBHXEHUS. B MEpBBIX YETBIPEX CllyyasX 3TO ABUKECHUSA B KIIOUMY-
HBIX CYCTaBaX, B OCTAJIIbHBIX — B IIO3BOHOYHBIX. 1€ K€ CKEJIETHBIE MBIIIIBI IPUBOISAT
B JIBYKCHUE OPTaHbl P€YM U JIBIXaHUs, OPTraHU3YIOT MUMHUYECKHUE MPOLECCHI, BTATH-
BAIOT KUBOT U T.]I.

B 3aBHCUMOCTH OT MECT NPUKPEIUIEHUS KaXKAasl U3 MBI, BPAIIAIOIIUX 3BEHO
B MHOI'OOCHOM CYCTaBe, TSHET €ro B CBOEM HampaBiieHMU. Ecin Hampsrate 3Tu
MBILILBI 10 OTAECIBHOCTH, TO KOJIMYECTBO BAPUAHTOB JIBUKCHHS 3B€HA U3 OJHOI'O MC-
XOJTHOTO TIOJIOKEHUS OYJIET PaBHATHCS KOJMYECTBY TaKuX MBI OJHOBPEMEHHOE
’KE COKpAIIEHUE HECKOJbKUX MBIIII JIEJTAeT BO3MOKHBIM BpaIlleHUE 3BEHA B JIFOOBIX
TI0CKOCTSX. HampaBineHHOCTh TakuX ABMKEHUH OyAeT onmpenensiTbess KoMOWHAIUen
HanpspDKEHUW MBI, B TaHHBIX CilydasX JEWCTBYET BEKTOPHBIM 3aKOH CIIOKECHUS
CHUJL

JIBMEHHS 3BEHbEB B MHOT'OOCHBIX CYCTaBax — ABJSAACH TAKUMU K€ MPOCTHIMU
0 CTPYKTYpE, KaK U ABMKEHUS B CyCTaBaX OJTHOOCHBIX, B TO K€ BpeMs 0oJiee CIIOK-
HBIE C TOYKH 3pCHUS UX OpraHU3alluH.

Bcé mHOrooOpa3ue BapuaHTOB BpAalllEHUWI 3BE€HA Teja B MHOIOOCHOM CYyCTaBe
OpraHU3yeTCsl BeCbMa He3HAYUTEIBLHBIM YHCIIOM MBI, JIro0ast MblllieuHas eMHUALIA
U3 ATOM TPYIIBI MOXKET UrpaTh POJib OpPraHu3aTopa OOJIBIIIOT0 KOJIMYECTBA JIBUXKE-
Hui. B HanOospiel cTeneHn MHOTOBAPUAHTHOCTh YYaCTHsl B OpraHU3allUU JIBUTA-
TEJIbHBIX MPOSBJICHUN YEJIOBEKA OTHOCUTCS K MBIIIIAM, MPUBOISAIIAM B JIBHKCHUSA
3BEHBSI B Ta300€IPEHHBIX U IJICUEBHIX cycTaBax. Kak MbI yke TOBOPHIIU, CTPOCHUE
JAHHBIX CYCTaBOB MPEJICTABIIACT MPAKTUUECKH HE OTPaHUYEHHBIN JHUAMa30H BHIOOpa
HCXOJIHBIX ITOJ0KEHUW U HAIIPABJIICHUW BPALCHHUS.
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3BeHbEBAsA CTPYKTypa TeJia YeJIOBEKa MO3BOJSIET €My COBEpIIaTh HE TOJBKO
IPOCTBIE BPAILIATEIIbHBIE, HO U CIOKHbBIC IBHKCHUSI.

CrnoxxHoe IBM)KEHHE 3TO KOMOWHAILMS TMPOCTHIX BpallleHUN 3BEHBEB Tela U
NOJABMKHBIX YacTed TYJOBHINA, COBEPIIAEMBIX B paMKax OJHOTO JBHUIaTEIbHOTO
nukia. KolnyecTBOM OTIENbHBIX BPAIICHUH BO MHOTOM OIPEAENSETCS CI0KHOCTb
nBwkeHus. [lo mpuynHe TOro, YTo TEJIO YeNOBEKa IMPEACTABISIET COOOW KOHCTPYK-
IIUI0, COCTOSIIIYIO M3 HECKOJBKHUX JIECSITKOB 3BEHbEB, YHCIIO JIBUTATEIBHBIX KOMOU-
HallWi, TOCTYIHBIX JIJIs1 BHIMOJHEHUS, SIBJSIETCS MPAKTUYECKU O€3rpaHuYHBIM.

JIBUraTenpHbIM LUK — 3TO 3apaHee ONpeAEcIEHHAs COBOKYITHOCTh BpAILICHUN
3BEHbEB TEJa, COBEPIIAEMBIX C OJHOU II€JIbl0, JINOO OJAHOBPEMEHHO (OJHOTAKTHBIC
JBUTaTeNIbHbIC ITUKJIbI), JTUOO B HEKON CTPOTrOW MOCJIEIOBATEIIBHOCTH (MHOTOTAKT-
HbIC). JIBMKEHUS MHOTOTAKTHOTO JIBUTATEIHHOTO IMKJIA COBEPIIAIOTCS 0e3 mays.

Oc0OEHHOCTBPIO MHOTOTAaKTHOTO JIBUTATEJIBHOTO IIMKJIA MOXKET SIBJISITBCS €ro
3aBEPIICHUE B UCXOJHOM IOJIOKEHUH, T.€. B IIOJOKEHUU, U3 KOTOPOTO CTAHOBUTCS
BO3MOXHBIM IIOBTOPHOE BBIIIOJIHEHHUE TOTO K€ JABUIATEIBHOrO AeucTBUs. JlBUra-
TEJIbHBbIE IUKJIbl TAKOTO THUIIA CTAHOBATCA COJAEPKAHMEM LUKINYECKUX BUJIOB Jes-
TEJIbHOCTHU. JIeMCTBUS LUKIMYECKOIO THUIA MOTYT COBEPILIATHCS B pEKUMax Hempe-
PBIBHOT'O Y IPEPHIBHOTO IOBTOPEHUS.

Bcro 6e3rpaHuyHy0 COBOKYITHOCTD CJIOKHBIX JBUKEHUMN, TOCTYIMHBIX YEIOBE-
Ky, MOKHO CHCTEMaTH3UpOBaTh, Pa30MB Ha rpymnibl. PaccMOTpUM 0COOCHHOCTH Kax-
JIOM U3 TPYIIIL.

1 rpynmna — KOMOMHAIIMY U3 HECKOJBKUX MPOCTHIX BpallaTeIbHbIX JBKCHUN

1.1. coBepiiaembie MOCIEAOBATENBLHO OJHUM 3BEHOM Tesa (ABUKEHUE KHUCTH,
KOTJIa YEJIOBEK PACIIUCHIBACTCS, KOra BpallaeT KUCThIO WX IICUYOM);

1.2. coBepiiaeMble HECKOJBKMMHM HE CMEKHBIMU 3BEHBSIMH OJHOBPEMEHHO
(CUHXPOHHOE OTBEJICHUE 00CUX PYK OT TYJIOBHUILA).

2 rpynna — OTAEJNbHBIE MOCTYIATENbHbIE NBHKEHUS. COBEPILICHUE TAKUX JBU-
YKEHUH TO3BOJISET JIIOISIM OKa3bIBaTh NPSIMOHANPABICHHBIE BO3JACHUCTBUS HA OKpPY-
Karolre 00bEeKThl U COOCTBEHHOE TEJO. Y CJIOBHEM OpPraHU3alUU MOCTYNATeIIbHOTO
JIBMDKEHUS SBJISIETCSI OJJHOBPEMEHHOE BpAIllEHHE JBYX MU 00Jiee CMEXHBIX 3BEHHEB
Tena.

YenoBek MOXKET Jes1aTh TPU BUAA ITOCTYIIATENbHBIX ABUKCHUN:

2.1. IloctynaTenbHbIe ABUKEHUSI NUCTANBHBIX (HaJIbHUX OT TYJOBUIIA) 3BEHb-
€B, U3 KOMOWHAIIUU JABYX JIFOOBIX CMEXKHBIX 3B€HbEB BEPXHUX WJIM HUKHUX KOHEYHO-
creit. Llenpr0 Takux ABUKEHUHN SIBIISIETCS OKA3aHUE IHUCTAJIBHBIM 3BEHOM ITOCTYIa-
TEJILHOTO BO3EHCTBUS Ha 0OBEKTHI OKPY>KAIOIIEH Cpebl.

Bce Toukn nuCTanbHOrO 3B€HA ABHXKYTCS MPSIMOJMHENHO, XOTS M HE mapali-
JIETbHO OTHOCUTENBHO ApyT Apyra. [lo Mepe otnanenus apyr ot Apyra, HalpaBJICHUs
JBIKEHUS TOUEK JUCTAJIBLHOIO 3BeHA BCE OOJIbIIE pacxoasaTcs. B cBs3u ¢ ATUM, BU-
KEHUE JIUCTATHLHOTO 3B€HA B paCCMATPUBAEMBIX CIy4asx CIEAyeT MPU3HATH 0COOBIM
BUJIOM JBUXCHUS, TaK KaK C TOYKU 3pCHHs (HU3UKU JTBIDKEHUE CUMUTAETCS MOCTYIIa-
TEIHHBIM, KOTJ]a BCE JIETATN KOHCTPYKIIMH CYOBEKTa BHKCHUS TEPEMEIIAI0TCs Ta-
pajuiensHO JIpyT Apyry. B Hamewm ke cimydae storo HeT. Ho Tak kak 0OBEKTHI, MO/I-
BEPraroIrecs: BO3ACHCTBUIO YEJIOBEKA, BBITOIHSIOLIECTO JaHHOE JBUXEHHUE, HAUMHA-
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FOT JBUTAThCS AEMCTBUTEIIBHO MTOCTYIIATENBHO, TO, 34 HCUMEHHUEM JIPYTOr0 BapUaHTa,
TEPMUH MMOCTYIATEIbHOE JBUKEHHUE BIIOJHE JOMYCTHM.

Bonbmias cBobosia BpIOOpa HampaBiieHW BpallleHWH Tuieda u Oelipa B muieye-
BOM U Ta300€IpEHHOM CyCTaBaX, B COYETaHUHU C OOJBIION BAPUATUBHOCTHIO MCXO/I-
HBIX MOJIOKEHUMN, TAET YEIOBEKY MPAKTUYECKU Oe3rpaHuYHbIe BO3MOXKHOCTH JIJISl OP-
raHW3aluu MOCTYyNaTEIbHbBIX BO3AECHCTBUI CBOMMH PYKAMHU U HOTAMH.

CymiecTByeT Tpy BapraHTa OpraHU3ally MOCTYIATEIbHBIX JBUKEHUN IEPBOTO
BUJA!

- 2.1.1. CMmexHbIe 3BEHbS BPAIIAIOTCS B Pa3HbIX HAIPABICHUSX;

- 2.1.2. CMexHbIe 3B€Hbs BPAILIAIOTCS B OJTHOM HalpaBJICHUH;

- 2.1.3. CMexHbIe 3BEHbS BpaIlalOTCs NEPIEHAUKYISIPHO APYT IPYTY.

Oco0bIM BUJIOM TMOCTYNATENbHBIX JIBUKCHUI SIBIISIOTCS JBUXKEHUS, OpPraHu-
3yeMbl€ BpallleHHeM Oe/ipa B KOJIEHHOM CyCTaBe W TYJIOBMINA B Ta300€ApEHHOM (Ha-
puMep, B MOJIOKEHUHU CTOSI Ha KOJEHE). B 3TuUX ciyyasx TyJOBHUIIE UTPAET POJIb
JUCTAIBHOIO 3BEHA.

HampaBneHHOCTBhIO JBM)XCHHI 3BEHBEB OIpenelisieTca o0lnee HarpaBiIcHUE
NOCTYNAaTEIbHOTO BO3JECUCTBUS U3 TOTO WM MHOTO UCXOJHOTO MoJiokeHus. KoHkpe-
TU3UPYETCS K€ €ro TPaeKTOpHs KOMOWHAIMeW CKOPOCTEH BpallleHusi 3BeHbEB. 3-
MEHsII KOMOMHAIIMIO CKOPOCTEN TMPHU TOU e KOMOWHAIIMK HaIpaBJICHUI BpallleHUH,
MBI TIOJIy4a€M OTJMYAIOlIHUEcs APYr OT Apyra HalpaBJICHUS MOCTYIMATEIbHBIX BO3-
JICUCTBUH.

Takum oOpa3oM, MOJATOTOBKA K BBIMIOJIHEHUIO MOCTYNATEIbLHOTO JIBUKECHUS
MPEJINOJIaraeT peluieHue HECKOJbKUX 3a7ad. B 3aBUCHMOCTH OT €ro 1eiau onpeaess-
€TCs TPACKTOPUS MOCTYNAaTEIHLHOTO BO3JEHCTBUS HAa O0OBEKT. 3aTeM, B 3aBUCUMOCTH
OT YCJIOBUH, B KOTOPBIX HAXOAUTCS UCIOJHUTEND, ONPEAEIACTCSI UCXOIHOE MOJIOKE-
Hue. /[ 3Toro Ta 4acTh TeJa, 4TO OyIeT HEMOCPEACTBEHHO BO3eHCTBOBATh HA 00b-
€KT, TUOO MBICJICHHO, JUOO peajbHO, YCTAaHABIMBAETCS B Hadayo Tpaekropuu. Mc-
XOJI U3 ITOTO, ONPEACIISIIOTCS HANIPABJICHUS BpAIICHUSI 3B€HhEB U KOMOWHAIUS CKO-
poCTel BpallleHU, ONPEACIACTCS CUila COKpAIEHUs KaX10M MBIl OnpeaeneHue
HY>KHOM CHJIbI COKPAILIEHUS] MBIIIL MPEANOJIaraeT yu4€T MOJOXKEHHS Ka)XJI0ro 3BEHA
OTHOCHTEJIFHO HANpaBJICHUS BO3ICUCTBHS, a TAKKe YUET psAsa Apyrux (paxkTopos.

2.2. Bropo#i BHI MOCTyNaTEIbHBIX JBUXKEHUW — MOCTYyNATEIbHbIEC IBUKCHHS
IPOKCUMAaJIbHBIX 3BEHbEB, U3 KOMOWHAIIMM JIBYX CMEXKHBIX 3BEHBEB BEPXHHUX WU
HIDKHUX KOHEYHOCTEW. [[enbro TakuX NBUKEHUH SBJISETCS OKa3aHUE MOCTYNATEIbHO-
r0 BO3JEHUCTBUS MPOKCUMAIILHOTO 3B€HA HA TYJIOBUILE. B ciaydae ¢ HIKHUMU KOHEY-
HOCTSIMU CYILIECTBYET JIBa CII0CO0a OpraHu3aliuy Takux JIBrkeHuH. [Ipumepamu nep-
BOT'O SIBJISIFOTCS: TMOJynpuces 0€3 U3MEHEHHs yrjla HaKJIOHa TYJIOBUINA; JIBUKCHHE
HOTH, BBITAJIKUBAIOIIIEE TEJIO BBEPX, MPU MOABEME IO JECTHUIIE. 31€Ch UMEET MECTO
BpallleHHUEe TOJICHU B FOJICHOCTOITHOM, a OeZjpa B KOJIGHHOM M Ta300€IpEHHOM CyCTa-
Bax, HO pabOTaIOT TOJBKO KBAAPHUIICTIC U UKPOHOXKHAS MBI [Iprumepamu BTOpO-
ro: KM HOTOM CHJSl Ha TpeHaxEpe, KOTJa BpaileHneM Oeapa B KOJEHHOM U Ta3o-
OepeHHOM CycTaBaxX W TOJICHW B TOJICHOCTOTTHOM IMPUBOJUTCS B JBWKECHHUE TIJIaT-
dopma ¢ 3adUKCUPOBAHHBIM Ha HEH TYJOBHUIIEM; TOJYOK HOTOW mpH Oere Ha KOHb-
Kax U T.J. B oTinune oT mosyrnpuceia B OpraHU3aliy NOCTYNATEIbHOTO JIBUKEHUS
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Oelpa B 3TUX CIIy4asiX HE y4acTBYeT UKpOHOKHas Mbliia. E€ neficTBue B )xume HO-
roil 3aMeHseTcsl JACMCTBUEM IMOIYNEPENOHYAaTON MBIIIIbI, & NMpU Oere Ha KOHbKax
aroguyHoil. [IpuMepaMu mocTynarenbHbIX JBHKEHUN PYK TOTO K€ BUIA SBIISIIOTCS:
pasrubaHue pykd B yrope Jiéxa; MOATATHMBAHUE Ha IMEPEKIIauHE, BbITAJIKWBAHHE
JIBDKHOM TMAJIKOU.

B npuHIMne, MOXHO TOBOPUTH O TPEX BApUAHTAX OPTraHU3ALMU MOCTYNATEb-
HBIX ABWKEHHUI BTOPOTO BUJA, TaK K€, KAK U TPEX BapUAHTaxX MOCTYIATEIbHbIX JBU-
KeHH Buna nepBoro. Ho B peaqbHOCTH MOCTyHaTellbHbIE BO3IEHUCTBUS HA COOCT-
BEHHOE TEJ0, KOT/Ia 3BE€Hbsl BPALAIOTCS B OJTHOM HAIPaBJICHUH WIHM NEPIEH IUKYIISIP-
HO APYT APYTY, COBEPIIAIOTCS KPAWHE PENKO.

2.3. Tpetnii BUI MOCTYIATENbHBIX IBUKCHUM: JIBOMHBIE - TPOMHBIE IMOCTYyIIA-
TEJIbHbIC JBHKCHUS, OPraHU3yeMble OJHOBPEMEHHBIM BpPAICHUEM TPEX — YETBIPEX
CME)KHBIX 3BEHBEB Tela. JIBOMHOE MOCTYNATEIbHOE IBUKEHNE UMEET MECTO IIPU BbI-
IIOJIHEHUY NPUCENAHUN Ha OAHOU Hore. IlocTynaTrensHo B 9TOM YIIPa)KHEHUU JIBUTa-
IOTCSl /1Ba 3B€Ha — OeApo U TyjoBHILE. TpoiiHOE MOCTyNaTeNnbHOE ABUKEHUE UMEET
MECTO TPHU BBINOJIHEHUU BBINPHITMBaHUuN. B 3TOM ciy4yae BBIXOJ Ha HOCOK 0OycCiaB-
JIMBAET OPraHU3aLHIO IOCTYIIATEIBHOTO IBUKEHHUS TOJICHU.

AHTaroHuCTaMM  IOCTYNATEJIbHbIX  JABM)KEHHUH  SBJISIOTCS  OOpaTHoO-
nocrynareibHble JBMKEHUsI. C TOUKH K€ 3peHUs] ONOMEXaHUKU JBUKEHUE CUUTACTCS
HOCTyNaTeIbHbIM, KOIJla KOHEUHOCTH pa3ruOaroTcsi, 0OpaTHOMOCTYNATEIbHBIM, KO-
r71a UMeeT MecTo ux crudanue. [Ilpumepom 0OpaTHOMOCTYNATENIBHOIO ABUKEHUS SIB-
JISIE€TCS NOATSATUBAHNE HA MEPEKIagUuHE.

3 rpynna - mpoCThle BpallaTEAbHbIE U OTACIIbHBIE IOCTYIIATENbHBIE IBUKEHNS,
YCJOKHSIEMbIE NMPOHALMEN WM CyNIMHAUMENW OJHOIO WM HECKOJBKHMX 3BeHbeB. Ha-
npumep, NpsMoi yaap B O0Kce, UM TMpU OT TPy CTOS.

4 rpynmna - cl10XHO-KOMOMHMPOBAHHBIE OJJHOTAKTHBIE JBUKEHUS MOT'YT 00be-
IUHATH B CBOEU CTPYKTYpPE HECKOJIBKO OJHOBPEMEHHO BBINOJIHAEMBIX ITOCTYIATEb-
HBIX JBW)KCHUMH, YCIIOXKHATHCS KOMOMHALMSMHU IMPOCTHIX BpAIICHU, MpOHAUued u
cynuHauueii. Hanpumep, MeTanue rpaHatel ¢ MecTa, IpUEMBI OOPHOBI U T.1.

5 rpymnma - MHOTOTaKTHBIE JBUTATENIbHBIE JCHCTBUS OOBEAUHSIIOT B CBOEH
CTPYKTYp€ HECKOJIbKO MOCJIEJOBATENbHBIX ABUTaTEIbHbIX KoMOMHauil. Takoro pona
JBUTATEIbHbIC IEUCTBUSI MOTYT OBITh KaK JEHCTBUSAMHU AlIMKINYECKOTrO IJIaHa, TaK U
ABJIATHCS NEUCTBUAMU LIUKINYECKU MMOBTOPsAEMBIMU. IIpuMephl: NpbDKOK ¢ MecTa B
JUITMHY; Iard Jro00ro BUJA; mar — nepexoja 0apbepa — miar; mar — MeTaHue; mar —
BBITAIKMBAHUE — TMPHU3EMJICHUE; TMMHACTUYECKME KOMOWHAILIMU; PHIBOK M TOJYOK
mradrd. Crofa ke MOYKHO OTHECTH KOMOWHAILIMIO U3 JIBYX MOCTYHaTeNlbHBIX U JBYX
00paTHOMOCTYNATENbHBIX JBUKEHUN, KOTOPYIO pealin3yeT YEJOBEK, C LIENbI0 Bpallie-
HUS 4Yero-aubo, HampuMmep, neaaie Benocurena. OcoOEHHOCTHIO OpraHU3alMNU
JIBUKEHUS TIO KPYTY SBJISETCS HEOOXOJUMOCTh CBOEBPEMEHHOTO B HY’KHOM HAIpas-
JIEHUW W3MEHEHMS KOMIIO3ULMHA CKOPOCTEW BpAILECHUSA 3BEHBEB IIPOLIECCE MOCTYIIa-
TEJIBHOTO ¥ O0PaTHOMOCTYNATEIBHOTO IIUKJIIOB.

6 Tpymnmna — CJI0XKHbIE ABUKEHHSI, 0COOCHHOCTHIO KOTOPBIX SBIISETCS OJHOBpE-
MEHHOE€ BBIMOJHEHHE HECKOJIbKMX CAMOCTOSITENIbHBIX JIBHXKEHUH € OOIIEeH LENbio.
TakoBbIM JBUraTENbHBIM JEHCTBHEM, B YAaCTHOCTH, SBIIETCS BEeJCHUE Msua B Oac-
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KetboJie, BeleHne mai0bl B XOKKee. BhIMmoiHeHus: cTporo onpeneiaéHHbIXx KOMOMHA-
IIUHA IBMOKEHUW HOT M JBIDKCHUH PYK IIPU BBITIOJIHEHUU BeAeHUM He Tpedyercs. Ho
pu BbIOOpE criocoba mepeMeneHrs CopTCMEeHa MPUHUMAETCS BO BHUMaHUE C yué-
TOM UTPOBOM CUTyallMM BbIOpaHHBIM crioco0 mepemelieHusi cHapsna. B oOpaTtHoM
Cllydae YYUTBIBAETCSl BEIOOP criocoba nmepeMeneHus CriopTcMeHa.
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I'JTIABA 2.
BUOXUMMUSA ABUT'ATEJIBHOU JEATEJIBHOCTH

2.1. XuMn4eckue BellecTBa, He0OX0AUMBbIE 1JI5 peaju3anun
ABUTaTEeJbHBIX QYHKUMI OpraHu3mMa

Benku opranuzMa 4enoBeKa BBIMOJHAIOT Cleayronme QyHKIUU — CTPYKTYyp-
HYH0, KaTaJIUTHYECKYI0, COKPATUTEIbHYIO0, TPAHCIOPTHYIO, PETYISTOPHYIO, 3aIUT-
HYI0, JHEPreTUYECKYIO.

B nporneccax obecrnieueHus: IBUTATENbHBIX (PYHKIIMA POJIb OCIKOB CIOXKHO TIe-
peotieHuThb. M3 0eTKOBBIX MOJIEKYN COOMparoTcss MUOGUOPUIUTBI M epMEHTHI, KaTa-
JU3HUPYIOLIME TPOLECCH BOCIPOU3BOJICTBA SHEPTHH B MBIIIEYHBIX BOJIOKHAX. benku
ABJISAIOTCS 0a30BBIMU 3JIEMEHTAMH CTPYKTYpPbl MUTOXOHApU. benku — reMorinoOouH u
MUOTJIOOMH MEPEHOCAT KUCIOPOI U T. 1.

benku npeacraBisaoT coboil coequHeHust aMuHOKUCI0T. CymectByer 20 BU-
JI0B aMHUHOKHCJIOT, HCIIOJIb3YEMBIX OpPraHM3MOM YeJOBEKa MPH CHUHTE3€ OEKOBBIX
coequHeHN. Bce OHM MMEIOT OAMHAKOBYIO YacTh, COCTOsIITYI0 U3 amuHou (H2N) u
kapookcuwibHOM (COOH) rpynn. OTinuyaroTcs aMHUHOKHCIOTHI CTPOCHUEM pajihKa-
J0B, OPMHUPYEMBIX B PA3HBIX COUYETAHMSIX U BapUaHTaxX CBSI3€W aTOMaMU Yyriepoja,
BOJIOPO/1a, KHCIIOPOJa, a30Ta, CEPHI.

AMHOHO-KApOOKCHIBRHAA TPVIIIA

Puc. 3.
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Mexay aMUIHBIMA U KapOOKCUIIbHBIMU TPYIIIAMH Pa3HbIX aMHUHOKHUCIIOT yC-
TaHABJIMBAIOTCS MENTHUIHBIE CBS3H.

CymecTByeT Ba BUJa aMUHOKHUCIIOT — 3aMEHUMbIE U HE3aMEHHUMBbIE. 3aMECHU-
MbIE AMUHOKHUCJIOTBI MOXET CUHTE3UPOBATh CAM OpPraHU3M YEJIOBEKA, HE3AMEHHUMBIC
JOJDKHBI MIOCTYIATh ¢ MUIIEH, X coaepxkamiei. OpraHus3m B3pOCIIOro 4eJIoBeKa CIo-
coOeH cuHTe3upoBath 12 u3 20 amuHokuciaot. Opranusm pedbénka 10.

AMMHOKHCIIOTBI, 00bEIMHEHHBIE TIENTUAHBIMUA CBSI3SIMH, 00pa3ylOT JJIMHHBIE
HE Pa3BETBIISAEMbIC LICTTU — MOJUIECTITU/IBI.

B cocTtaB nonunenTua0B MOTYT BXOJAUTh HEOEIKOBBIE KOMIIOHEHTBI, TAK HA3bI-
BaeMbIC MPOCTETHYCCKUE TPYIIIBI, KOTOPBIC BHIMOIHSIIOT BAKHYIO POJIb B OMOJIOTHYC-
CKOM aKTHBHOCTH COOTBETCTBYIOIIEro Oenka. [Ipocrernueckue rpymmbl MOTYT OBITH
OpraHUYeCKUMH (BUTAMUHBI, YIJIEBOJbI, JIMIUABI) WIM HEOPraHUYECKUMHU (HAIpHU-
Mep, HOHBI METAILIOB).

[IpocteTnueckue Tpymnmbl MPOYHO CBA3BIBAIOTCA C O€IKaMU U JIaXe MOTYT
OBITh TPUCOETMHEHBI KOBAJICHTHBIMU CBA3sMHU. [IpuMepoM MpOCTeTUYECKON TPYTIIIbI
SBJISIETCS] T€M, B MOJIEKYJIE TeMOTJI00MHa.

Kpome nenTuaHbix B Oe1Kax UMEIOTCS CBSI3U IPYTUX BUOB, OJaroapsi OHUM
MOJIMIICTITUIHASL TIENh MOKET NMPUHUMATh OMPENeNEHHYIO TPOCTPAaHCTBEHHYIO Gop-
My, Onarogapst IpyruM OTAeNbHbIE MOJUTIENTHIBI MOTYT CBSI3bIBATHCS MEXKIY COOOM.

Mouiekynbl Oeka MOTYT UMETh YEThIPE YPOBHS IMTPOCTPAHCTBEHHOT'O CTPOCHUSI.

[lepBblil ypoBEeHb Ha3bIBAETCSA MEPBUYHON CTPYKTYpPOH M MpEACTaBIsET co00i
LIETIh PACIOJIOKEHHBIX B OMNPENCIEHHOM TOPSAKE AMUHOKUCIOT (MOJTUNENTHIHAS
uensb). DUKcUpyeTcs 3Ta CTPYKTypa MPOUYHBIMU MENTUAHBIMU CBS3SIMH.

Brtopoii ypoBeHb — BTOpUYHAs CTPYKTYpa — 3TO IPOCTPAaHCTBEHHAs (popMa Io-
aunentuaHou uenu. Hampumep, y MHOTUX O€JIKOB MOJUIECNTHAHBIC HEMH HWMEIOT
dbopmy criupanu. Oukcupyercs BTOpUUIHask CTPYKTypa HE MPOYHBIMU TUCYIb(DUIHBI-
MU U HEKOBAJICHTHBIMU CBSI3SIMHU.

Tperuii ypoBeHb — TpPETHUHAsl CTPYKTypa — 3TO TPOCTpaHCTBEHHas (opma
BTOPUYHOM CTpYKTYyphl. Hampumep, BropuuHas cTpykTypa B opMe Criupaiu, B CBOIO
ouepesib, MOXKET YKJIAIbIBAThCS B MPOCTPAHCTBE B BUJIE TJIOOYJIBI, T.€. UMEET IIapo-
BUJIHYIO WJIH siALeBUAHYIO0 (opMy. CTaOUIM3UPYyETCsl TPETUYHAS CTPYKTYpa TEMH KE
HEKOBAJICHTHBIMU U TUCYIb(UIHBIMU CBS3SIMHU.

UeTBepTUUHON CTPYKTYpOM 00Ja4al0T TOJIBLKO HEKOTOpbhIe Oenku. UeTBepTHy-
Has CTPYKTypa — 3TO CJIOKHOE HAJIMOJIEKYJIIPHOE 00pa3oBaHUE, COCTOSIIEE U3 He-
CKOJIBKUX O€JIKOB, UMECIOIIUX CBOIO COOCTBEHHYIO TNMEPBUYHYIO, BTOPUYHYIO U Tpe-
TUYHYIO CTPYKTYphl. Kaxkapiii 0eNoK, BXOISAIINUNA B COCTAB YETBEPTUUHOM CTPYKTYPHI,
Ha3bIBaeTcs cyobenunuiiei. Hanmpumep, 6€J10K KpOBH TeMOTJIOOMH COCTOUT U3 YEThI-
pex cyObenuHuIl. Accoldanus CyObeAMHUI] B UETBEPTUUHYIO CTPYKTYPY HPUBOAUT K
BO3HUKHOBEHHUIO HOBOTO OMOJIOTMYECKOTO CBOMCTBA, OTCYTCTBYIOUIETO Y CBOOOIHBIX
cyowsenuuuil. Hanpumep, hopMupoBaHrue 4€eTBEPTUUHON CTPYKTYPHI B pAJIC CIIydacB
CONIPOBO’K/IAETCS MOSABICHUEM KATAIUTUUYECKON aKTUBHOCTH, KOTOPOUM HET y OTAEIb-
HBIX CyObEeIUHULL.

[IpoctpancTBenHast ¢opma Bcel OEIKOBON MOJIEKYJbI HA3bIBA€TCS KOH(OP-
manus. Kondopmanms, Haxomsach B KOTOpoi Oellok oOjagaeT OMOJIOrMYeCKON aK-
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TUBHOCTbHIO, Ha3bIBaeTcsd HAaTUBHOM. [lockonpky B Mojekyie Oenka Hapsay ¢ Ipouy-
HBIMH KOBAJICHTHBIMHU CBSI3IMH UMEIOTCSI €lle MEHee MNpOYHbIe (HE KOBAJIECHTHBIE)
CBSI3H, TO €r0 KOH(QOpMaIUs XapaKTepu3yeTcs HeCTAOUIBLHOCTBIO U MOKET JIETKO W3-
MeHATbCs. MI3MeHeHne npocTpaHncTBEHHOM (hopMbl Oeika BIMSIET Ha €ero Ouojaoruye-
ckue QyHKIIUH.

[ToTepst OeKOM CBOEH CTPYKTYpbl HA3bIBAETCS JIEHATYPALIUEH.

JlenaTypaliys BbI3bIBACTCS (PU3MUECKUMHU U XUMUUYECKUMH (haKTOpamHu.

duznueckuMu (HaKTOpaMu SBIISIFOTCS: HarpeBaHWe, Pa3IUYHBIC BUIBI U3ITyde-
HUsa (yabpTpaduoIeTOBOS M HOHM3UPYIONIEE HW3IIyUYCHUE), YIbTPa3BYK, BUOpaIus,
yAapHbIE BO3ACHUCTBUS.

K xumudeckum (hakropam OTHOCSTCS: ACUCTBHE KHUCIOT U IIEJIOYeH, coyel
TSKEIIBIX METaJIOB.

[Tox BIMSHUEM MEPEYUCIIEHHBIX (DAKTOPOB B MOJIEKYJIax OEIKOB pa3pbIBAIOTCS
paszuyHble HEMENTUIHBIC CBSI3H, YTO BBI3BIBACT pa3pylleHHE BBICHIMX (KpoMe mep-
BUYHOM) CTPYKTYyp M Tepexoja OENKOBBIX MOJIEKYJ B HOBYIO MPOCTPAHCTBEHHYIO
bopmy.

[Ipu kpaTKOBpEeMEHHOM JEHCTBUU JACHATYPUPYIOMUX (HaKTOPOB KOH(POpMaIU-
OHHBIE U3MEHEHHS OKA3bIBAIOTCA HE3HAUUTEIBHBIMU, U TIO3TOMY BO3MOKHBIM CTaHO-
BUTCS BO3BpallleHUE JICHATYPUPOBAHHOTO O€jKa B UCXOIHYI0 (OpMY C BOCCTAaHOBIIE-
HUEM €ro OMOJIOTUYECKUX CBOMCTB (peHarypanus). 3meHenue koHbopmaiuu B He-
OOJBIIMX TpeAesiax SBISETCS OJHUM M3 MEXaHU3MOB PEryjsiiuyd OHOJOTMYECKHX
(yHKUUN OENKOB B OpraHU3Me.

[IponomxuTensHOe BO3jeHCTBHE (DAaKTOPOB JACHATYpAIlMU BbI3BIBAET HEOOpa-
TUMOE TTyOOKO€ U3MEHEHUE TPEXMEPHOM CTPYKTYpbl OEITKOBBIX MOJIEKYJI, YTO JIeJia-
€T PeHATypPALUI0 HEBO3MOKHOM.

Yeneeo0owt — xnacc opraHnYecKMX COEIMHEHUH, C CHUJIBHO Pa3IMYAFOIIMMHUCS
CBOMCTBaMHU. YTJIEBObI BHIMOJIHAIOT pazHooOpa3Hbie PpyHKkIu B opranusme. [lo co-
BPEMEHHOU KJIaCCU(PUKAIIUUA YTIIEBOBI JICTSATCS HA YETHIPE TPYIIIBI: MOHOCAXAPHU/IBI,
Y Caxapubl, OJUTOCaXapuIabl U MOJUCAXAPUIBI.

Monocaxapuabl (ITpoCThIe caxapa) He TOJIBEPraloTCs TUIPOIU3Y, MOTYIUTh U3
HUX OOJee MPOCThIEe YIIIEBOJbI HEBO3MOXHO. MOHOCaxapuaaMu sIBISIOTCS: pr0o03a,
ne30Kcupr003a, TIK03a, GpyKTo3a, rajgakTosa u ap. (Puc. 5).
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[IFORO03A DFYKTO3A PHBO3A JTE30RCHPHBEO3A
Puc. 5.

Jlucaxapuapl COCTOST M3 JIBYX MOHOCaxapuJoB (MalbTo3a, caxapo3a U JaK-
TO3a).
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BE%D0%B7%D0%B0
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%82%D0%BE%D0%B7%D0%B0

Onurocaxapuibl cocToAT U3 Heckonbkux (10 10) moHocaxapumoB. Onuroca-
XapuJibl, COCTOSIIUE M3 OJIMHAKOBBIX MOHOCAXapUIHBIX OCTAaTKOB, HA3bIBAIOT TOMO-
noJiucaxapuiaMi, a U3 pa3HbIX — rerepomnoiucaxapugamu. Cpeau mpupoIHBIX OU-
rocaxapuioB HauboJliee pacnpocTpaHeHa paduHo3a — coaepxalias OCTaTKu PpyKTo-
3bl, TJIFOKO3bI M FaJakTo3bl. B OOJBIINX KOJMYECTBAX OHA COAEPKUTCA B CaXxapHOM
CBEKJIC U BO MHOTHUX JIPYTUX PACTCHUSIX.

[Tonucaxapuabl MpeacTaBsAiOT COOOM JIIMHHBIE HEPA3BETBISIEMbIE WM pa3-
BETBIIIEMbBIC IICTIH, BKIIOUYAIOIINE COTHU, THICSYH MOHOcaxapuaoB. C TOYKH 3pCHHUS
OOIIUX TPUHITUIIOB CTPOCHUS B TPYIINE TOIMUCAXaPHUIOB BO3MOKHO Pa3IMYUTh TOMO-
MOJIUCAXaPUIbl, CHHTE3UPOBAHHBIC U3 OJHOTHITHBIX MOHOCAXapHUIHBIX CIUHUIL U Te-
TEPOTOIUCAXAPUIBI, I KOTOPBIX XapaKTePHO HAJUYHME ABYX WM HECKOJBKUX TH-
OB MOHOMEPHBIX 0CTaTKOB. Hanbosee pacnpocTpaneHbl MOJIMCaXapHIbl, COCTOSIIIIE
U3 TJIIOKO3BI: [IEJUTI0NI03a (KJIeTYaTKa, MUIIEBhIe BOJIOKHA), KpaxMall, TIMKOTeH.

B opranusme denoBeka yrieBoioB 0koJio 1%.

OCHOBHBIM YTJIEBOJIOM OpPraHM3Ma YEJIOBEKa SIBJISETCS TIFOK03a, MPEeICTaBICH-
Hasi B HEM Kak B BUJIE MOHOCAXapuJI0B, TaK M BXOJIAIAsl B COCTAaB AMCAXapUIOB, OJIH-
rocaxapuioB u noiucaxapusoB. [loutu Bcs riroko3a (cBoOOAHAs U B COCTABE IMOJU-
caxapuJI0B) UMEET IUKINYECKYIO (OopMy.

CBoOo/iHasl TJI0KO3a B OpraHu3Me YelOBEeKa B OCHOBHOM HAaXOJMTCS U KPOBH,
IJIe €€ COJIEP’KaHKUEe JIOBOJIBHO MOCTOSHHO M KOJIEOJETCS B Y3KOM JAuana3zoHe ot 3,9
1o 6,1 MmMous/m.

[TonucaxapuaHoit GopMOii TIIOKO3bI SIBISETCS TJUKOTEH. [ JIMKOTeH 3TO CUJTb-
HO pa3BETBJIICHHAs MOJIEKYJA, COCTOSIIAsl M3 JECATKOB THICSY OCTATKOB TJOKO3HI.
Omnupudeckas Gopmyna rimkorena — (CgH10 O5),. OcHOBHBIC 3amachl TIMKOTEHA
COCPEIOTOYEHBI B TIeYeHU (110 5-6% OT Macchl reueHn) 1 B MbImax (10 2-3% ot ux
Macchl).

OcHoBHasi QYHKITMS TTIOKO3bI B OpTaHU3ME — dHepreTudeckas. [ mroko3a sBis-
€TCsl TJIaBHBIM MCTOYHHMKOM DHEPTUHU, KaK JJIsi MBIIICYHBIX COKpAICHUH, TaK U JIs
paboThI OONBIIMHCTBA APYTUX BUJOB KIETOK OpraHU3MA.

JIunuower — rpynmna pazHooOpa3HbIX MO CTPOCHUIO OPTaHUYECKUX YTIIEBOJOPO-
JIOB, HE PACTBOPSIONIUXCS B BOJIC, HO XOPOIIO PACTBOPSIOIIUXCS B OPraHUYECKUX
pactBoputensax. CTpyKTypHBIMU KOMIIOHEHTaMU OOJIBIIIMHCTBA OPTaHUYECKUX Be-
IIECTB, OTHOCUMBIX K TPYMIIE JUMUIOB, SBISIOTCS MHOTOATOMHBIC CIIUPTHI U CBSI3aH-
HbIE ¢ HUMH S(QUPHBIMH CBS3SIMH JKUPHBIC KHCIOTHI Pa3HOOOpPA3HOTO CTPOCHHS.
BonbIas 9acTh TUMUIAOB 3TO CIIOXKHBIC Y(DUPHI CIIHUPTA TIIUIICPUHA.

[IpocThie MUMUABI BKIIOYAIOT B CBOIO CTPYKTYpYy yriepon (C), omopoa (H) u
kuciopoa(O).

CrnosxHble JTUNUABI BKIOYAIOT B CBOIO CTPYKTYpy nomumo yriepoxaa (C), Bo-
nopona (H) u kucnopona (O) apyrue xumudeckue 3yieMeHThl. Yarie Bcero: docdop
(P), cepy (S), azot (N).

JIumuapl AeSITCS HA JKUPBI U KUPOTIOJ00HBIE BEIeCTBA (JIMTIOUIBI).

Mouekyna >xupa COCTOUT U3 MOJIEKYJIbI TIUIEPUHA U TPEX OCTATKOB KUPHBIX
kuciot (Puc 6).
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http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D1%83%D0%BA%D1%82%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D1%83%D0%BA%D1%82%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%BE%D0%B7%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%91%D0%BA%D0%BB%D0%B0
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%91%D0%BA%D0%BB%D0%B0

XKupsl oTUyaroTCs ApYr OT Apyra HAOOPOM >KUPHBIX KHCIOT. ATOMBI YIJIEpO-
Ja B MOJIEKYJIaX >KMPHBIX KHUCJIOT MOTYT OBbITh COEAMHEHBI JAPYT C APYroM Kak IMpo-
CTBIMM, TaK U JIBOWHBIMHU CB3AMH. JKUpHBIE KUCIOTBI, UMEIOIUE OAHY JBOWHYIO
CBSA3b, Ha3bIBAIOTCS MOHOHEHACHIICHHBIMH, JIBE JJBOMHBIE CBS3U — IOJIMHEHACHIIICH-
HBIMM, HE HMEIOIINE IBOMHBIX CBSI3€l — HACBIILIECHHBIMHU.

[TonoOHO yriieBogam >KUphl TAKKE SBIISIOTCSA BaKHBIMU UCTOUHUKAMU SHEPTUU
JUIsL opraHusma. | T >kupa npy MOJHOM OKHCIIEHUH JTaeT OKOJIO 9 KKasl 3Hepruu, B TO
BpeMS Kak IMPH MOJHOM OKHCJIEHUHU | T YIrJIeBOAOB WM OEIKOB BBIACISIETCS TOJBKO
0k0J10 4 KkKkan. OQHAKO KUPBI 10 CPABHEHUIO C YIVIEBOJAMU TPYJIHEE OKHUCISAIOTCA U
II0ATOMY MCHOJIB3YIOTCSI OPTaHU3MOM ISl IOJIy4E€HUsI SJHEPTUN BO BTOPYIO O4EPEb.
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K rpynne nunouaoB oTHocaTes (pochoaunuabl, rIUKOIUIUABI, JTUNONPOTEU-
HBbI, CTEPOUIBI.

docoaunuasl — COEAUHEHNU MHOTOATOMHBIX CIIUPTOB C KUPHBIMH KHCJIOTa-
MU U ocTaTKoM (pochopHoit KuciaoTel. K nmocnenHeir MOryT npucoeANHATHCS MOJIEKY-
JIbI IPYTUX BEIIECTB, B OOJIBIIMHCTBE CBOEM COJEPIKAILUE a30T.

['mukonMUnuabl — CI0XKHBIE JTUMUIBI, 00pa3yIOLIUecs B pe3ybTaTe COeAUHEHUS
JMIIUOB C YIJIEBOJAMHU.

JIMnonpoTeuHsl — CIOKHBIE JMIUABI, 00pa3yoIluecs B pe3ysbTaTe COeqUHE-
HUS JIMIIUAOB € OEJIKAMU.

Bwmecre ¢ 6enkamu pochonunuapl, IIUKOIUIUABI U JIMIONPOTEUHBI SBISIOTCS
OCHOBHBIMHU 3JIEMEHTaMU KJIETOYHBIX MEMOpaH.

Crepouzbl — BEILIECTBA, MOCTPOCHHBbIE HA OCHOBE CHOUPTA XOJECTEpUHA
(C27H450H), 6e3 yuacTusi ’KUPHBIX KUCIOT.

Oxono 80% xonecTteprHa BbIpaOATHIBAETCS CaMUM OPraHU3MOM (TI€UYEHBIO,
KHUIIIEYHUKOM, MMOYKAMH, HAJMIOYECYHUKAMHU, TTOJOBBIMH XKeje3aMu), ocTaibHbie 20%
noctynarot ¢ nuiei. 80% xoJsiecteprHa B opranusme cBoooanbie, a 20% — cBs3aH-
Hble. XoJieCcTepruH o0ecrneuyrBaeT CTAOMIBLHOCTh KJIETOYHBIX MEMOpaH B IIMPOKOM
uHTepBaie temneparyp. OH HeoOXoAuM Jig BbIpaOOTKM BUTaMHMHA D, BbIpaOOTKH
CTEPOUIHBIX TOPMOHOB — KOPTH30J1a, aJbJOCTEPOHA, 3CTPOTE€HOB, IMPOTE€CTEPOHA,
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TeCTOCTepoHa. MrpaeT BaXXHYIO pOJib B IEITEIHOCTH HEPBHOW W MMMYHHOU CHCTe-
MBI

Hyxkneunogule Kuciomal

OyHKIMeW HYKISHHOBBIX KHUCIOT SBIISETCS XpaHEHHE W Tepenada nHpopma-
U 0 cTpoeHue OenkoB. [lo cBoeMy CTpOCHHIO HYKJICHMHOBBIC KHCIIOTHI SBIISIOTCS
MOJMHYKJICOTHIaMH, COCTOSIIIIUMHU U3 OY€Hb OOJBIIOTO KOJIMYECTBA MOHOHYKIICOTH-
70B (HYKJICOTHIIOB). B cocTaB HyKJI€OTHIa BXOIUT a30TUCTOE OCHOBaHUE (IIUKIIUYE-
CKO€ COCIMHEHHUE, COJCpIKaIee aTOMbI a30Ta M 00JIa/laloIIee MEeTOYHBIMUA CBOMCT-
BaMM), yraeBoa B ocTaTok dochoproit kucioTsl (H3PO4).

CxeMa CTpOeHHUS HYKJICOTH/Ia BBITJISIIUT CIACAYIOMIUM 00pa3oMm:

A3.ocH. — Yri1. — Doc.k.

A3OTHCTBIE OCHOBaHMsI OBIBAIOT JIBYX THUIIOB: IIyPHHOBBIC (a€HUH, TYaHUH) U
MAPUMHUINHOBBIC (TUMUH, ITUTO3WH, YpaIlni).

Hyxneotupl, BXOASIINE B HYKJICMHOBBIE KUCIOTHI, COSIUHSIOTCS IPYT C APY-
rOM B JUIMHHBIE TOJIMHYKJICOTHIHbIE 1eNU d(OUPHBIMU CBS3SIMHU, UAYIIUMU OT YTJie-
BOJIa OJIHOTO HyKJIeoTHaa K hocopHoit kuciore cocennero (Puc. 7).

AzocH - YriL— $oc K.
A3 otH= VI —Pock.

A3 ocH=VYriL—®oc. K.
Puc. 7.

B pesynbrare Takoro cBs3bIBaHHS OOpasyercs JUIMHHAS 1enb. OTiIndaroTcs
MOJIMHYKJICOTHIBI IPYT OT JApYyra JJIMHOMN (T.€. KOJIMYECTBOM HYKJICOTHIOB) U TOCIIE-
JIOBATEIbHOCTBIO PACIOJIOKEHHSI HYKIEOTUIOB C Pa3HbIMU a30TUCTBIMH OCHOBAHUS-
MU.

B oaHy MOJieKylly HYKJIE€MHOBBIX KHUCIOT MOKET BXOAUTH YIJIEBOJ TOJIBKO O/I-
HOTO BHJIa — pub03a WK Ae30Kkcupudo3a. Ha 3Tom ocHOBaHMM BCe HYKJIEUHOBBIE KU-
CJIOTHI AeNATCS Ha ABa Tuma: pubonykienHoBbie — PHK (comepxat pubo3y) u ne3ok-
cupubonykiennonsie — JIHK (cogepxat nezoxkcupudosy).

Monekyna JIHK umeer Gonee cinoxuoe crpoenue, yem mojekyia PHK. Ona
COCTOMUT U3 JBYX MOJMHYKJICOTHUIAHBIX IEMEH, 3aKPYUYCHHBIX B CIUPAJIb BOKPYT 00-
el ocu U 00pa3yoIIUX IBOMHYIO CIIUpalb

OIuH BUTOK KOXA0W crivpaiu coaepKUT 10 HyKJI€OTHUI0B, TUAMETP ABOMHOM
CIIUpaIu OKOJIO 2 HM. A30TUCTBIC OCHOBAHUSI HYKJICOTHIOB 00EUX Ienel HaXOoIsaTCs
BHYTPH JIBOWHOU criupanu. Mexy a30TUCThIMU OCHOBAHHMSIMU HYKJIEOTHIOB Pa3HbBIX
LIeTIe yCTaHABIMBAIOTCS BOJOPOHbIE CBsA3U. CBs3bIBaHUE (CHAPUBAHUE) A30TUCTHIX
OCHOBAHHI OCYIIIECTBIISICTCS CTPOTO OMPEIETICHHBIM 00pa3oM. AJICHUH BCerya ycTa-
HAaBJIMBAET CBSI3b C TAMUHOM, a TYaHUH — C IIUTO3MHOM, ITPUYEM BCE O€3 NCKITIOUCHUS
OCHOBAHMS OJTHOM IIeNMU CHapeHbl ¢ OCHOBaHUSMU BTOpou. BcenemcrBue storo obe
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HYKJIEOTHJIHbIE LienH, oOpa3yroume monekyrny JHK, nMeroT oguHakoByro NiuHy U
IPOCTPAHCTBEHHO COOTBETCTBYIOT JIPYT APYry. Eciin B KaKOM-TO MeCTe€ OAHOU Lienu
HAXOJUTCSl aJICHUH, TO 00s13aTE€IbHO HAMPOTHB HETO B JIPYroM LENU MPUCYTCTBYET
TUMWFH, a HallpOTHB I'yaHWHA Bceria pacnojaraeTcs nutosuH (Puc. 8).

Takoe NpPOCTPAaHCTBEHHOE COOTBETCTBHUE [BYX NOJHMHYKICOTHUAHBIX LEIEH
JAHK nony4uio Ha3BaHHE KOMILJIEMEHTAPHOCTb.

[IpyHIMI KOMITJIEMEHTAPHOCTH JIEKUT B OCHOBE TAKHUX BaKHEWILHMX IPOLIEC-
COB, Kak perumnkanus (yasoenue mosekyinsl JJHK B mpoiiecce kieTouHOro AeneHust),
TpaHcKpuIus (mepeaada reneruueckor nHpopmaruu ¢ monekynsl JJHK nndopma-
nnonHoit PHK B mporiecce cuaTe3a 6enkoB) u TpaHcsnus (cOOpKa u3 aMUHOKHCIIOT
OEJIKOBOM MOJIEKYJIBI Ha puOOCOMaXx).

doc k —¥rn-AzocH AL, — A3.0cuT —¥rm—dock.

bocx—Vrn — Avocull.

ArocuI. —Vin— dock.

Goc k. —Vrn-—-AzocH AL — AsocnT.— Vin— $ock,
Pock— Vim —Asocul. ——— As.Ocul].—Vin—dock.
Puc. 8.

Aoenozunmpugpocham (AT®) sBnsercss HyKICOTUIOM. B coCTaB MOJIEKYIIbI
AT® BXoAST a30TUCTOE OCHOBAHHME — aJICHUH, YIJIeBOJ — pub03a M TPU OCTaTKa
dbochopHOI KUCIIOTHI (aICHUH, CBA3aHHBIN ¢ pUO030i1, HA3bIBACTCS aJICHO3ZUHOM).

Ocobennocthio MoJiekyibl AT® sBasieTcss TO, YTO BTOPOM M TPETHMl OCTATKH
dbochopHOI KUCTOTHI MPUCOCTUHSIIOTCS CBI3bI0, OoraToi sHeprueil. Takas CBs3b Ha-
3BIBAETCSI BBICOKOOHEPIETUUECKOU, UIIM MAKPOIPTUUECKON

B ynpomennom Bujse crpoeHne AT® MOKHO OTpa3uTh CXEMOI:

AnertH — pudosa— K- K—-D.K

ATPHOZHH

Puc. 9.

[Ipu ucnonwszoBanuu AT® B kauecTBE UCTOYHUKA SHEPTUU OOBIYHO MPOUCXO-
JUT OTHIEIUICHUE MMyTEM THAPOJIN3a TOCIeaHEro octatka (ochOpHON KUCIOTHI:

AT® + H,0 » AA® + H3P0, + Q (oHEprus)

B ¢usnonorndeckux ycioBusix, T. €. MPU TEX YCIOBHIX, KOTOPHIE UMEIOTCS B
XKUBOU KieTke (Temreparypa, pH, ocMOTHYeCKOe JaBlieHHE, KOHIIEHTpalus pearu-
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PYIOLIKX BEIIECTB U mp.), pacuierieHnue moiis AT® (506 r conmpoBoxaaeTcsl Bbljie-
nenueM 12 kkan, unu 50 x>k sHepruu.

['nmaBHBIMU TTOTpeOUTENIMU SHEPTUU AT®D B opraHu3Me SIBISIIOTCS:

* pEaKIMU CUHTE3A;

* MBILLIEYHAS IESITEIBbHOCTB;

* TPAHCIIOPT MOJIEKYJI M MOHOB uepe3 MeMOpaHbl (HampuMep, BCachblBaHUE Be-
IIECTB W3 KUILIEYHUKA, 00pa3oBaHUME MOYM B MOYKax, (opMupoBaHHe U Iepeaaya
HEPBHOT'O UMITYJIbCA U JP.).

Taxkum o6pazom, Ononorudeckas poib AT®D 3akimro4aeTcst B TOM, 9TO 3TO Be-
IIECTBO SABJISIETCS YHUBEPCAIBHBIM aKKyMYJISTOPOM SHEPIUH.

Bumamunst — HA3KOMOJEKYJISIPHBIE OPraHUYECKHE BEIIECTBA CaMOr0 pa3Ho-
o0pa3HOTrO CTpoeHUs. BUTaMUHBI y4acTBYIOT BO MHOXKECTBE OMOXMMHUUYECKHX pPEaK-
U, y4acTBYS B (JOPMUPOBAHUHN aKTUBHBIX IIEHTPOB OOJIBIIIOTO YKCa PEPMEHTOB, U,
CJI€A0BATEIbHO, UCHOJIB3YIOTCS OPraHW3MOM KAaK CTPOUTEIBHBIM MaTepuail IpH HUX
CUHTE3E.

BonbLIMHCTBO BUTAMUHOB HE CUHTE3UPYIOTCA B opraHu3Mme yenoseka. [1osTo-
My OHH JIOJKHBI PETYJISIPHO U B JOCTATOYHOM KOJIMYECTBE MOCTYIATh B OPTaHU3M C
NUIIeH Wi B BUAE BUTAMHUHHO-MUHEPAIbHBIX KOMIUIEKCOB W IMHILIEBHIX J00ABOK.
NckntoueHnst cocTaBisitoT BUTaMUH K, 10CTaTOYHOE KOJIMYECTBO KOTOPOTO B HOPME
CUHTE3UPYETCS B TOJICTOM KUIICYHUKE YeJIOBEKa 3a CUET JeATENbHOCTU OaKTepuil, u
BUTaMUH B3, cuHTE3upyeMbIii OaKTEpUSIMU KHUIIIEYHUKA U3 AaMUHOKHUCIOTHI TPUIITO-
daHa.

[To pu3nKO-XMMUYECKUM CBOMCTBAM BUTAMHHBI JCJISITCS HA JBE TPYIIBI: BO-
nopactBopumsie (B, C, P, PP) u sxupopactsopumsie (A, D, E, K).

KpoMe BUTaMUHOB muIlla MOXKET TaKXKe COJEepKaTh MpoBUTaMUHBI. [IpoBuTa-
MUHBI SIBJISIFOTCSI TIPEIIIECTBEHHUKaMU BUTaMUHOB. [lomagas B opraHus3M, MpoBUTA-
MUHBI [TPEBPAILIAIOTCS B BATAMUHBL.

N3mMeHeHne coluepkaHusi BATAMHUHOB B OpPraHU3MeE MPUBOJWT K BO3HUKHOBE-
HUIO PA3IUYHBIX MATOJOTUYECKHX (OOJEC3HEHHBIX ) COCTOSIHHIMA.

ABUTaMHHO3bI — ATOJIOTUYECKOE COCTOSIHUE, BBI3BAHHOE MOJHBIM OTCYTCTBU-
€M B OpraHu3Me Kakoro-inbo BUTaMHUHA. ABUTAMUHO3 BBI3BIBACT PA3BUTHUE TSHKEIBIX
3a00eBaHui, HAIPUMED, LIUHTH, B clay4yae OTCyTcTBUs BuTamuHa C. Y moneil aBu-
TaMHHO3bI PAKTUYECKH HE BCTPEUAIOTCS, TaK KaK B MUIIEBOM PAI[MOHE BCErAa MpH-
CYTCTBYET MUHMMAaJIbHOE KOJIMYECTBO BUTAMUHOB.

['unoBUTaMHHO3bI — 00JIeE JIETKOE MaTOJIOrMYECKOe COCTOSIHUE TI0 CPABHEHUIO
C aBUTaMHHO3aMH, BBI3bIBAEMOE HEIOCTATOYHBIM COJIEp)KaHUEM OT/CJIbHBIX BUTAMU-
HOB B opranusme. Hanpumep, BeCeHHUE TUTTOBUTAMUHO3BI.

['unepBUTaMUHO3bI — MATOJIOTUYECKOE COCTOSIHUE, TPUUUHON KOTOPOTO SIBJISI-
eTCs M30BITOYHOE MOCTYIJICHUE B OPTaHU3M OIpPECICHHBIX BUTAaMUHOB. Yaiie ru-
MIEPBUTAMUHO3bI BbI3BIBAIOTCS HAKOILUICHHEM B OPraHU3Me€ >KUPOPACTBOPUMBIX BUTA-
MHHOB, BBIJIEJICHHE KOTOPBIX C MOYOW 3aTPYJHEHO M3-32 UX HEPACTBOPUMOCTH B BO-
ne. XKupopacTBoprMble BATAMUHBI HAKAIIJIMBAIOTCS B KUPOBOUM TKAHU U TICUECHHU.
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W3 nepedrcaeHHbIX MaTOJIOTHYECKUX COCTOSHUM Y JIFOJIEH Yalle BCero HalIko-
JAl0TCA TUIIOBUTAaMUHO3bI. Hambomnee pacnpocTpaHeHHbIE MPUYHHBI BOSHUKHOBEHUS
TUIIOBUTAMUHO30B CJIEeAYIOIIHE:

a) UCTIOJIb30BAHUE JJIsi MIPUTOTOBJICHUS MUILIK MPOAYKTOB, COJEPKAIIUX MAJIO
BUTAMUHOB;

0) HeTIpaBUIILHOE TPUTOTOBJICHUE MUIIM, MPUBOJSIIEE K pa3pylICHUIO BUTa-
MUHOB (Hampumep, JJIMTEIbHAs BapKa UM MHOTOKPAaTHOE pa3orpeBaHue u T.11.);

B) 0JHOOOpa3Hoe muTaHue. B 3ToM ciiyyae B OpraHu3Me MOKET BO3HUKHYTh
AeUIUT BUTAMHUHA, KOTOPBIA COJEPKUTCS B HU3KOW KOHIIEHTPALIMU B MOCTOSHHO
MCIIOJIb3YEMOM MPOIYKTE MUTAHUS;

a) 3a00JIeBaHUS JKETYJOUHO-KHUIIIEYHOTO TPAKTa U TIEUYEHH, COMPOBOKIAIOIIHE-
Csl HApyIIEHUEM BCaChIBAHUS BUTAMUHOB,;

0) yrHeTeHre MUKPO(MIOPHl KUIIEYHHKA. DTO HAOII0AAaeTCsd IPHU MCIOIb30BA-
HUM JJIs JIeYeHUs1 NHQEKIIMOHHBIX 3a00JIEBaHUN Pa3IMYHbIX aHTUMUKPOOHBIX Ipena-
paToB (aHTUOUOTHUKHU, CYJIb(PaHUTAMUIBI U T.I1.);

B) MIOBBIILIEHHAs! MOTPEOHOCTh OpraHM3Ma B BUTAMMHAX, KOTOpas 4acTo Ha-
Osro1aeTcsl pu OEPEMEHHOCTH, MPU BBIMOJIHEHUH TSKENION (pu3ndeckoil padboTsl. B
3TOM cCllydyae OOBIYHOTO MOCTYIUIEHUS BUTAMUHOB C MUILIEH U UX CUHTE3a KUILICYHBbI-
MU MHKpOOaMH OKa)XeTCsl HEJOCTAaTOYHO JUisl opraHu3Ma. [losTomy y perysisipHo
TPEHUPYIOIIUXCS CIIOPTCMEHOB NOTPEOHOCTh B BUTAMUHAX Bo3pacTaeT B 1,5-2 pa3sa.

TI'opmonbl — opraHnyecKre BeEIIeCTBA Pa3HOOOPA3HOTO CTPOCHHS, BbIpaOaThI-
BaIOIIMECS KaK B CIICIIMATN3MPOBAHHBIX OpraHax — jKeJe3aXx BHYTPEHHEW CEeKpeIu,
Tak ¥ B KJIIETKAX psAJa HECTICIMAIN3UPOBAHHBIX OPTaHOB (CKEIyKa, MeYeHH, KHUIIey-
HUKa, TI0YEK, TUIAIICHTHI), Pl TOPMOHOB HEMPOMEINATOPOB CUHTE3UPYETCSI HEPBHBI-
MU KJIETKaMHu. [ OpMOHBI paclipOCTPaHAIOTCS ¢ KPOBBIO MO BCEMY OpPraHM3MY M OKa-
3BIBAIOT BIMSIHME HAa META00JM3M U (hHU3HOJI0THYecKre (QYHKIIUU Te€X KIETOK, I/Ie MX
EWCTBHUE HEOOXOIUMO.

B kieTkax opraHoB, B KOTOPBIX peaU3yeTcsl EHCTBUE TOPMOHOB (OpraHsbl-
MUIIIEHU), CHHTE3UPYIOTCS OCOOBbIe OENKH, Ha3bIBA€MbIE PEIENTOPaMU TOPMOHOB.
Otu 6enku 00JIaAar0T CIIOCOOHOCTHIO CIEIU(BUUYECKU CBA3BIBATHCS TOJIBKO C OMpeie-
JICHHBIMU FOPMOHAMH, IOCJI€ YEero MOCEAHNE HAaYMHAIOT NPOSBIATh NPUCYIINE UM
KayecTBa. Takoil MeXaHH3M IO3BOJIIET TOPMOHAM CTPOTO U30MpaTeNbHO BO3ICHCT-
BOBaTh Ha ONpEJEJeHHbIE OopraHbl. PeuentopHbie OeNKH HaxXxoAsATCs JUO0 BHYTpU
KJIETOK, THOO BCTPOEHBI B KIIETOUHYIO MEMOpaHy.

B kieTkax opraHoB-MUIIIEHEH conepikarcs (epMEeHTHI, pa3pymiaolue MoCTy-
Marolye B HUX TOPMOHBI, YTO OTPaHUYMBACT JICHCTBHUE TOPMOHOB BO BPEMEHH U TIpe-
AYTIPEKIAET UX HAKOTICHHE.

YyBCTBUTENBHOCTh PEIENTOPOB W AKTUBHOCTH (DEPMEHTOB, PACIICTIISIONTINX
TOPMOHBI, MOKET MEHSTHCS MPH HApYIICHHUsIX MeTa0oyM3Ma, U3MEHEHUIX (DU3HUKO-
XUMHUYECKUX TapaMeTpoB OpraHu3zMa (Temmeparypa, KHUCIOTHOCTb, OCMOTHYECKOE
JaBJICHNE), U3MEHEHHIX KOHIEHTPALMU BaXXHEUIINX CyOCTPaTOB, BOSHUKAIOIINX TPU
3a00JIeBaHUSAX, @ TaKXKe MPHU BBHINOJIHEHUU MBIIIEYHON paboThl. CiaeacTBHEM 3TOTO
ABIISIETCS YCUJIEHUE WM OCJIa0JeHHUEe BIMSHUS FTOPMOHOB Ha COOTBETCTBYIOIIME Op-
TaHBbl.
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MO>HO BBIAEIUTH HECKOJIBKO MEXaHHW3MOB JIEMCTBUS TOPMOHOB Pa3HbIX BH-
JIOB:

1. BkiroueHre ropMoHa B COCTaB OIpPECNIEHHBIX (PEPMEHTOB B Ka4ECTBE MPO-
CTETUYECKOU TPYIIIbI, IPUOOpPETEHNE TEMH HAaTUBHOU KOH(OPMAINH, TO3BOJISIONIEH
peann30BbIBaThH CBOM OMOJIOTHYECKUE (DYHKIIUH.

2. Nurubupytomniee nelcTBHe Ha OINpeAcsi€HHbIe (PEpPMEHTBHI, MPUBOJSIIEE K
CHUKEHUIO CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH.

3. BnusiHUE Ha NPOHUIAEMOCTh KJIETOYHBIX MEMOpPAH MO OTHOLIEHHIO K OIpe-
JEJEHHBIM XHMHYECKHUM COEAMHEHUSIM, B PE3YJIbTAT€ YEro B KIETKH IOCTYIAET
00JIbIlIe WK MEHBIIIE CyOCTpaToB AJsi (EPMEHTATUBHBIX PEAKIIUiA, YTO TOXKE CKa3bl-
BAETCS HA CKOPOCTH XUMHUYECKHX MTPOLIECCOB.

Bce Tpu mMexaHu3ma JEHCTBHS TOPMOHOB HANpPaBIIEHbl HA PETYJSILUIO CKOPO-
CTH XMMHYECKUX PEAKIIil, MPOTEKAIOIINUX B KJIETKaX, YTO, B CBOKO OYEPE/lb, OKA3bI-
BaeT BIUSHUE HA (HU3UOJIOTHUECKUE QYHKIIUH OPTaHOB.

[To XMMHUYECKOMY CTPOEHUIO TOPMOHBI MOKHO Pa3/IeJIUTh HA TPU TPYIIIIbI:

1. TopmoHbl O€TKOBOM TPUPOJBI (MOJUNENTHIBI): TOPMOHBI THIOTajlaMyca,
TOPMOHBI TUNO(DU3a, KATBIUTOHUH ITUTOBUIHON JKeJe3bl, TOPMOH MapaliuTOBHUIHBIX
KeJe3, TOPMOHBI IIOJKETYTOYHON HKEJE3bI.

2. 'opMOHBI — IPOU3BOIHBIE AaMUHOKHUCIIOTHI TUPO3UHA: HOACOAEepKAIIUEe TOP-
MOHBI IIUTOBUAHOM 7KeJIe3bl, TOPMOHBI MO3IOBOT'O CJIOSI HAIOYEYHUKOB (apEHAIIUH,
HOpaJApPECHAJINH).

3. [OpMOHBI CTEPOMIHOTO CTPOEHUS: TOPMOHBI KOPBI HAIMTOYEYHUKOB (TIIFOKO-
KOPTUKOUIbI), TOPMOHBI TIOJIOBBIX KeJje3 (TECTOCTEPOH, 3CTPOTCHBI).

[Io 0COOEHHOCTSIM CEKpELMH TOPMOHBI JIENSATCA HAa MOCTOSHHO MPOIYLHpYe-
MbI€ (T€CTOCTEPOH, 3CTPOTEHbI, ITIOKOKOPTUKOUIBI U Ap.) U MPOAYLUUPYEMbIE IO
«KoMaHze» (aApeHaauH, CepOTOHUH, UHCYJIMH, TACTPUH, CEKPETHUH U Ap.).

[TocTOSIHHO NpoxyLUpPYEMBIE TOPMOHBI BCE BpeMs NMPUCYTCTBYIOT B COCTaBE
KPOBH, OTKY/1a 110 MEpe HEOOXOAUMOCTH 3a0Mpar0TCs KJIETKAMU MPU MOMOIIHN CHUHTE-
3UPYEMBIX CAMUMU KJIETKaMH perentopoB. CKOPOCTh CEKPELMH TAKUX TOPMOHOB pe-
TYJIUpYeTCs 10 IPUHLIKITY OOpaTHOM CBSI3U — CHMKEHUE COJIepKaHusl TOPMOHA B Kpo-
BU, OTHOCUTEJIBHO T'€HETUYECKU OOYCJIOBJIEHHOTO YPOBHS, CTUMYJIHMPYET POCT €ro
IPOU3BOJICTBA K HAOOOPOT.

CrrMynoM Il CHHTE3a MOCTOSHHO HE NPOAYLHMPYEMBIX TOPMOHOB MOXET
CTAHOBUTHCS OTKJIOHEHHWE OT HOPMbI XMMHUYECKOTO COCTaBa KPOBH, BOSHUKHOBEHHE
CTPECCOBBIX CUTyallui, TOSIBJICHUE MUILU B KEIYIKE U KUIICYHUKE, CHUKEHUE KPO-
BSIHOT'O JJABJICHUS U T.[I.

CuHTE3 U BBIJIEJIEHUE TOPMOHOB B KPOBb PETYJIUPYETCS MPU YYaCTUH HEPBHOM
cucteMbl. Bo MHOTHX cllydasix B3aMMOCBS3b MEXAY TOPMOHAIBHOU (3HIOKPUHHON) U
HEPBHOM CHCTEMaMH BBINJISIAUT cieayromuM obpasoM. [Ipu Bo3aeiicTBuu Ha opra-
HU3M KaKHX-JI100 BHEMTHUX ()aKTOPOB, MPU BOSHUKHOBEHUU U3MEHEHHI B KPOBH WU
OpraHax, CHM)KCHUHU WJIU TOBBIIIEHUH KOHUEHTPALUH MOCTOSIHHO MPOIYyLUPYEMBIX
TOPMOHOB COOTBETCTBYIOIIasi uHMopMaIus nepeaaetcs mo addepeHTHHIM YyBCTBU-
tenbHbIM HepBaM B [LIHC. B oTBeT B runoraiamyce (4acTb MPOMEKYTOUHOTO MO3Ta),
B 3aBUCHUMOCTHU OT TOTO, O 4€M COOOIIaeTCsl, BbIpabaThIBaeTCs ONpeaeaEHHast pa3Ho-
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BHUJIHOCTh OMOJIOTUYECKH aKTUBHBIX BEIIECTB (TOPMOHBI THIIOTaJIaMyca), KOTOPhIC 3a-
TE€M MOCTYMalT B runopu3 (MO3roBOM MPHUIIATOK) U CTUMYJIHUPYIOT WM TOPMO3ZST
CEKpElLHMI0 UM OJHOTO M3 BUJOB, TaK HA3bIBAEMbIX, TPOIMHBIX TOPMOHOB (FOPMOHBI
nepeaHei 1o0au). TporHble TOPMOHBI BBIIETSIOTCS U3 TUTIO(GHU3a B KPOBb, IEPEHOCST-
Csl B JKeJie3bl BHYTPEHHEW CEKPEIMH U BBI3BIBAIOT B HUX CUHTE3 UM CEKPELMIO COOT-
BETCTBYIOIIUX TOPMOHOB.

[TomMuMoO 3TOr0 HEpBHAsI CUCTEMA MOXKET BO3/IEHCTBOBATH HA JKeJIe3bl BHYTPEH-
HEW CEKpEIMU HEeTMOCPEACTBEHHO 0€3 yJacTHs TPOITHBIX TOPMOHOB. TaKOBBIM CiTyda-
€M SBISIETCS MPSMOE HEPBHOE BO3JCKHCTBHE HAa MO3TOBOW CJOW HAJIMOYEYHUKOB U
BBbIJICTICHUE aJ[pEHaIMHA [P BOSHUKHOBEHUHU CTPECCOBOM CUTYAIIUH.

Bce xene3bl BHyTpeHHEH CEKperuu (GyHKITMOHUPYIOT COTIIACOBAHHO U OKA3bI-
BAIOT JIPYT Ha JIpyra B3auMHOE BIUsSHUE. VICKyCCTBEHHOE BBEJACHUE B OPTaHU3M TOp-
MOHOB HE€ TOJIKO CKa3bIBa€TCA Ha (PYHKIIMH >KeJIe3bl, BhIpaOaThIBAIOIIEH BBOAUMBII
TOPMOH, HO Y MOKET 0Ka3aTh HETaTUBHOE BO3ACHCTBHE HA COCTOSIHHE BCEH HEPBHO-
TOPMOHAJIBHOW PEryJsilivK B 1esoM. [103TOMy MCIIOIb30BaHUE B KAYECTBE JIOMMHIOB
TOPMOHAJIBHBIX MTPENAPATOB SBJISIETCS OMACHBIM JJISl 3I0POBbSI CIIOPTCMEHOB.

I'emo2no6un SBIAETCS OCHOBHBIM KOMIIOHEHTOM 3puUTpoiuToB. Ha ero momto
npuxoaurcs 30% ot Maccsl 3puTpouuTa Wik 90% OT cyXoro ocraTka 3TUX KIIETOK.

Mounekyna remoriiobuna 3To 0eok, 00JaaaoNuil YeTBEPTUIHON CTPYKTYPOH,
T.€. COCTOSIIUI U3 UeThIpex cyOobenuuuil. Kaxnas cyobenuauiia coaepKuT o1l mo-
aunentua v oJuH reM. CyObeIMHULIBI OTIIMYAIOTCS IPYT OT APyra TOJIbKO CTPOCHUEM
MOMUNENnTUI0B. ['eM mpeacTaBisier coO0I0 CIOXKHYIO HHUKIUYECKYIO CTPYKTYPY U3
YEThIPEX MUPPOJIBHBIX KOJIEll, COJAEPKAIllyl0 B IIEHTPE JABYXBAJICHTHOE 3KEJIE30
(Fe2+):

OcHoBHast (PYHKIIUSI SPUTPOLUTOB - TPAHCIIOPTHAS. DPUTPOLUTHI MEPEHOCST
KHUCJIOPOJ OT JISTKUX K TKAHAM M YTJIEKUCIIBIN a3 OT TKaHEH K JIETKUM.

B mpouiecce apixanust mpu atMochepHoM JaBiieHun 760 MM PT. CT. MpaKkTHue-
CKH BECh T€MOTJIOONH CBS3BIBACTCS C KUCIOPOIOM, 00pa3ysi OKCUTE€MOTIIO0WH.

[IpucoenuHsaeTcs: KUCIOPO HEMOCPEACTBEHHO K aTOMY JKeJie3a, BXOJAIIEMY B
coctaB remma. OOpa30BaBIIMNCA KOMIUIEKC TeMOTJIOONHA C KUCIOPOJOM — OKCHUTE-
MOTJIOOUH, ¢ TOKOM KPOBH MIEPEHOCUTCS B Pa3IUYHbIC OPTaHbl, TJI€ MPOUCXOIUT AMC-
COIIMAIIUS] OKCUTEMOTIIO0MHA.

B 1ienom 3a cyTku 4eloBeK, HE BBITOJHAIOMNN (pu3ndeckoit paboThl, UCTIOb-
3yeT 400-500 i1 kucnopoja. [Ipu BbICOKOM IBUTATEIHbHON aKTUBHOCTH MOTPEOJICHHE
KHUCIIOpOa 3HAYUTEIBHO BO3PACTAET.

TpaHCIIOPT KPOBBIO YITIEKUCIIOTO ra3a OCYLIECTBIISIETCS U3 TKAHEW BCEX opra-
HOB, TJI€ TIPOMCXOJUT €ro 00pa30BaHHE, B JIETKHE, U3 KOTOPHIX OH BBIJEISAETCS BO
BHEIIHIOIO CPENy.

Bonbias 4acTe yriekucioro raza rnepeHocuTcst KpoBbio B hopme cojieid — Ou-
kap6onatoB kanus u HaTpust (NAOH, KOH — kap6onatsr). O6pazoBanne Ouxkap0o-
HATOB MPOUCXOJUT B DPUTPOIHMTAX C ydyacTHEM TeMorioOnHa. bukapOoHaThl Kaius
(KHCO03) ocratorcs B sputpouurtax, oukapoonarsl Hatpus (NaHCO03) BeiBogsiTCcs B
miazMy KpoBu. C TOKOM KpOBH 00pa3oBaBIIuecs OMKapOOHATHI MOTAAAIOT B JIErOY-
HbIE€ KanWwuIsIpbl, rae npoucxoauT otaesnenne CO2. J[aHHbIe peakluu UAYT TaKXKe B
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PUTPOIUTAX, HO YK€ C YUJACTUEM OKCUTEMOTJIOOMHA, BOSHUKAIOIIETO B KaMMLIsIpax
JIETKUX 34 CUET MPUCOEIUHEHUS KUCIOPO/ia K TeMOTJIO0UHY.

buonornyeckuii cMbICT TAKOTO MEXaHHW3Ma NEPEeHOCa KPOBBIO YTIEKUCIIOTO ra-
3a 3aKJII0YAeTCsS B TOM, YTO OMKapOOHAThl KaJlud U HATpHs 001a/laioT BHICOKOU pac-
TBOPUMOCTBIO B BOJI€, U TIOATOMY B 3PUTPOILUTAX U B IJIA3ME OHU MOTYT HaXOJUThCA
B 3HAUUTEIHHO OOJBIINX KOJIMYECTBAX MO CPABHEHUIO C YIIIEKUCIBIM Ta30M.

He6onpmas gacts C02 MOXKET MEPEHOCUTHCS KPOBBIO B (DM3HUECKH PACTBO-
PEHHOM BHJIC.

2.2. OcHOBHBbIEC OMOXUMHYECKHE MPOLECCHI, 00eceYrBaONIHe PeaTu3alUuio
ABUIaTEJbHBIX (DYHKUMH OPraHu3zma

Memaboauzm — 3T0 COBOKYIMTHOCTh XMMHUYECKHX PEaKIUi, MPOTEKAIOIINUX BO
BHYTPEHHEU cpejie opraHu3mMa, T.€. B ero Kiietkax. B HacTosiiee BpeMsi H3BECTHBHI Jie-
CSITKH THICSY XUMHUUYECKUX PEAKIIUA, COCTABIISIIONIUX META00TU3M.

B cBoto ouepenb, MeTaboJIU3M JACUTCS Ha KaTaOoIu3M U aHAO0OIU3M.

[Tox xaTtaboIM3MOM MOHUMAIOTCS XUMUYECKUE PEAKIIMHU, 32 CUET KOTOPHIX
KpPYMHBIE MOJIEKYJIbl TOJIBEPralOTCs PACHICIUICHUIO U MPEBPALIAIOTCS B MOJIEKYJIBI
MeHbIIero pazMepa. KoHeuHbIMU MPOJYKTaMHU KaTaboJIM3Ma SBIISIOTCS TaKHUE IMPO-
creiimmue BemecTsa, kak C0,, H,0 u NH3 (AMMuax).

AHa00IM3M COBOKYMHOCTh XMMHYECKHX TPOIIECCOB, B PE3yJIbTaTe KOTOPHIX
CHUHTE3UPYIOTCS Pa3IUYHbIC CTPYKTYPHBIC SJIEMEHTHI KJIETOK.

OcHOBHOE Ha3HaUYEeHHE MeTab0IHU3Ma:

* OTHOBpEMEHHOE MPOTEKAHME Peakiuil kaTabonn3ma u aHaboJM3Ma MPUBO-
IUT K OOHOBIIEHUIO OPTaHM3Ma, YTO SBIISETCS 00S3aTENbHBIM YCIOBHEM €T0 JKH3HE-
nesTenbHoCTU. B cinydae mpeoOnananus aHabosmM3ma Haj KaTaOoJIM3MOM TPOUCXO-
JUT HAKOIUJICHWE XMMHUYECKHUX BEIIECTB B OpraHU3ME, B TNEPBYIO OYEpe]h OCIIKOB.
Hakormienue 6ekoB B opraHu3Me — 00s3aTeIbHOE YCIIOBUE €0 POCTa U PA3BUTHSL.

» O6ecneuenue 3Hepruekt (B popme monekyn ATD) Bcex morpedbHOCTEl Opra-
HU3MA.

DepmenmamueHblil KAMAIU3

depMeHTBI, WJIN YH3UMBI, - 3TO 0COObIe OETTKH, BHIMOIHSIONINE POJIb KaTaln3a-
TOPOB XUMHUYECKUX peakiuid. [[pakTuueckn Bce XMMUYECKUE PEAKIIMH B OpTraHU3ME
nporekaroT Onaronaps ywyactuto (epmentoB. K 2013 roxy Obuto omucano Oosee
5000 pa3ubix pepMEeHTOB

Cmpoenue pepmenmos

YyacTok MOJeKybl epPMEHTa, Ha KOTOPOM MIPOUCXOIUT KaTainu3, Ha3bIBACTCS
«aKTUBHBIM IIEHTPOM». AKTHBHBIHN IICHTP MOXKET (HOPMHUPOBATHCS, KaK TOJIBKO OCTaT-
KaMH aMHHOKHCIIOT, HaXOSIIUMHCS B Pa3HBIX MECTaX OJHOH M TOH K€ IOJIUTICTI-
TUHOW 1T WJIM K€ B Pa3HBIX MOJUIENTUIAX, HO MPOCTPAHCTBEHHO CONMKCHHBIX,
TaK U BKJIIOYATh B CBOM COCTaB OMPENEIEHHYIO TPOCTETUYECKYIO TPYIIITY.

OO0pa3zoBaHue aKTUBHOTO TIEHTPA U3 (HYHKIIMOHATBHBIX TPYIII, TOBOJBHO Jaje-
KO OTCTOSIIIIUX JAPYT OT ApPyra B MOJUMENTUIHBIX IEMSIX, HO COBMEIICHHBIX TMPO-
CTPAaHCTBEHHO B aKTHMBHOM IIEHTpe (T.€. HA YpPOBHE BTOPHUYHON WU TPETUIHOM
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CTPYKTYpHI Oenka), mo3BoyisieT (pepMeHTy obecrednBarh, HEOOXOIUMOE COOTBETCT-
BH€ MEXIYy aKTUBHBIM LIEHTPOM M MOJIEKYJIaMHU Pearupyromux BEUIeCTB (UX Ha3bl-
BalOT cyOCTpaTamu).

BonapmuHCTBO (hepMEHTOB COAEp AT B CBOEH MOJIEKYJie TOJIbKO OJUH aKTHB-
HBIM LEHTp. Y HEKOTOpbIX (DEPMEHTOB MOXKET MMEThCSI HECKOJbKO aKTUBHBIX IICH-
TPOB.

Mexarnusm Odeticmsus ghepmenmos

B mr060M kaTtanuze, oCyIiecTBIsIEeMOM (epMeHTaMH, MOXKHO OOHApYKUTh TpU
00s3aTENbHBIX CTAJHH.

[lepBast craausi — MOJIEKYJIbl pEarupyrolnX BelECTB (CyOcTpaTa) MpUCOean-
HSIOTCA K aKTUBHOMY IIEHTPY (epMeHTa 3a cueT cnabbix cBszeil. OOpasyercs dep-
MEHT-CYOCTpaTHBI KOMILIEKC, B KOTOPOM OJlarogapsi akTUBHOMY IIEHTPY BO3HHUKAET
HeoOXoauMasi JJis MOCJIEAYIONIEro B3auMOJICHCTBUSI OpUEHTAIINS MOJIEKYJ cyOcTpa-
Ta.

Ha BTOpO¥ cTauu NpouCXOoIAT pa3aTuvyHbIe PEaKItu.

Ha TpeTheil cTanuu npoucxoauT OTJAeICHUE MPOAYKTOB PEAKIIMU OT aKTUBHOTO
[IeHTpa ¢ oOpa3oBaHUEM CBOOOJHOrO (pepMEHTa, CIIOCOOHOTO MPUCOEAUHSTH K cebOe
HOBBIE MOJIEKYJIbI CyOCTpaTa.

B kierkax gepMeHTbl, KaTaIu3UPYIOIIMe MHOTOCTAIUIHBIE XUMHUYECKUE TIPO-
IIECChI, YacTO OOBEIUHSIOTCS B KOMIUIEKCHI, Ha3bIBAEMbIC MYJIbTH(EPMEHTHBIMU
CHUCTEeMaMH. DTH KOMIUIEKCHI CTPYKTYPHO CBSI3aHBI C OPTaHOMJaMH KIJIETOK WM K€
BCTpOEHBI B OMOMeMOpaHbl. OObeIUHEHHE OTAEIbHBIX (DEPMEHTOB B €IMHBIA KOM-
MJIEKC TIO3BOJISIET OJTHOBPEMEHHO YCKOPSTH BCE IMOCIEAOBATEIbHBIC CTAJANH MPEBpa-
HIEHUS KaKoro-i1nbo cyocrpara.

depMeHTaTHBHAs aKTHUBHOCTH 3aBHUCUT OT KOHIIGHTPAIIMM YYaCTHHKOB (Qep-
MEHTaTUBHOIO Katayiu3a ((hepMeHTa U cyocTpaTa) U yCIOBUU Cpelibl, B KOTOPOU Mpo-
TekaeT (epMeHTaTUBHAs peakius (Temreparypa, pH, npucyrcTBue MHTHOUTOPOB U
aKTUBaTOPOB).

Uem Oosbiie depmenTa, (MpU MOCTOSHHOM KOHIIGHTpalMu cyOcTpara), TeM
00JIbIlIEe PEAKIHil 32 €IUHUILY BPEMEHH.

CHIKEeHUE aKTHUBHOCTH (PEPMEHTOB TMPH TMOBBIIICHUU TEMIEPATYPhl BHIIIE
TEMIEPAaTypHOTO ONTHUMyMa OOBSCHSAETCS TEIUIOBOM JeHarypauuen (pepMeHTHOro
Oesika, KOTopasi TIPU BBICOKUX TEMIIEPATypaxX BBI3BIBACT MOJHYIO MOTEPIO KaTaIUTH-
YEeCKOM akTUBHOCTH (epmeHTa. s OonbmmHCTBa (PEPMEHTOB TEMIIEpaTypHBIN OTI-
TuMyM paseH 37-40°C.

CkopocTh (pepMEHTATUBHBIX PEAKIU 3HAUYUTEIHHO 3aBUCHUT OT KHUCIOTHOCTH
Cpelbl, B KOTOPOI OHM TIPOTEeKaroT. J[ist Kakaoro ¢epMeHTa HMEETCsl OTpeeIeHHOE
3HaueHue pH, mpu koTopoM HaOmroAaeTcss HauOoJblask CKOPOCTh peakuuii — pH-
ontumyM. [Ipu oTkIOHEHHH B TIOOYIO CTOPOHY OT 3TOTO 3HadeHus: pH ckopocTs pe-
aKIMU PE3KO MaJaer.

BnusHre KUCIOTHOCTH Cpelbl Ha CKOPOCTh (PEPMEHTATHBHBIX PEAKIUid 00Yy-
CJIaBJIMBAETCS M3MEHEHUAMH KOH(oOpMaIus (EepMEHTOB, U MPEXIE BCErO0 H3MEHe-
HUSAMH KOH(GOPMAIMK X aKTUBHBIX IEHTPOB. [Ipu pH-ontumyme dhepmeHT HAXOauT-
Csl B ONTUMAJIBHOW IS TIPOSIBJICHUSI KAaTATMTUYECKUX CBOMCTB KoH(popmarmu. [Ipu
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HEOOJBIIOM OTKIOHEHUH BEIMYMHBI KUCIOTHOCTH OT pH-omTtumyma HaOmiomaercs
HE3HAYUTEIbHOE HM3MEHEHUEe KOHOpMalHH, Hocsulee oOpatuMblii xapakrep. [lpu
3HAUYUTETFHOM OTKJIOHEHUU OT pH-onTuMyma (B CHIBHOKUCION U CHIIBHOIIEIOYHOM
cpelie) MpOUCXOAUT HeoOpaTuMas JeHatypaiust pepMeHTHOro Oeka, IPUBOIAIIAS K
MOJIHOM yTpaTe KaTaJTuTUYECKON aKTUBHOCTH.

CkopocTh (pepMEHTATUBHOW PEAKIUU CYIIECTBEHHO 3aBUCUT OT MPHUCYTCTBHUS
UHTHOUTOPOB U aKTUBATOPOB.

WHruOUTOpHI — 3TO XUMHUYECKUE COSAMHEHUS (OOBIYHO HU3KOMOJICKYIISIPHBIE),
KOTOpbIE, HAXO/SICh B HU3KUX KOHLEHTPALMSIX, U30UPATEIIbHO TOPMO3AT ONPEEIICH-
Hble (pepMeHTaTHBHBIC peakiuu. [Ipu 3TOM MHTHOUTOpP BCETAa MPUCOCTUHSETCS K
dbepmenTy ¢ obOpazoBaHneM (PEpMEHT-HHTHOMTOPHOTO KoMIUiekca. DepMeHT, CBs-
3aHHBII C UHTHOUTOPOM, TEPSIET CBOIO KAaTATUTHUECKYIO0 aKTUBHOCTb.

AKTHBaTOpPHI — BEIIECTBA, 0€3 KOTOPHIX HEKOTOPHIC BUIBI (DEPMEHTOB HE MOTYT
pean30BbIBaTh CBOM (PYHKIMHM. AKTHUBATOPbI, 00paTUMO MPHUCOEAUHSIOTCS K (ep-
MEHTY, U3MeHss ero KoHpopManuio. B 3Tom ciyyae usmeHenue kKoHpopmaiuu Oia-
TONPUATHO U (PYHKIIMOHUPOBAHUS aKTUBHOI'O LEHTpa. AKTUBATOpaMHU SIBIISIOTCA
HEKOTOPbIE TOPMOHBI, IPOMEXKYTOUHBIE TPOJYKTHl META00INYECKUX MTPOLIECCOB, NO-
Hbl METAJIJIOB.

Pezynayus cxopocmu ghepmenmamuenvix peaxyuti

Oco0eHHOCThIO (PEpMEHTATUBHBIX PEAKLUN SIBISETCS HAJIWYME MEXaHU3MOB
PETYJIAINNA UX CKOpPOCTU. braromapsi peryiasTopHbIM MeXxaHu3MaM (epMEHTATUBHBIC
pEeaklMK MPOTEKAIOT CO CKOPOCTAMH, COOTBETCTBYIOIIMMH MOTPEOHOCTSM OpPraHH3-
Ma.

K OoCHOBHBIM MexaHHM3MaM PETyJSAlUN CKOPOCTH (DEPMEHTATUBHBIX pPEaKIIUn
MOKHO OTHECTH CJIETYIOIIHE:

* W3menenue ckopoctu cuHTe3a (hepMeHTOB. DepMeHThl, SBISISACH OenKkamu,
MOCTENEHHO Pa3pyLIAIOTCs, U MOATOMY B KJIETKAaX MOCTOSSHHO CUHTE3UPYIOTCSI HOBBIE
dbepmenTHbie Oenku. [Ipy MOBBIIEHHH CKOPOCTH 00pa30BaHUs HOBBIX (PEPMEHTOB UX
coJiep)KaHue B KJIeTKax Bo3pacTaer. [Ipu 3ToM yBennyuBaeTcss U KOJIUYECTBO (ep-
MEHTATUBHBIX PEaKIMi, TaK KaK 3aBUCUMOCTb KOJIMYECTBA PEaKIMHU OT KOHLEHTpa-
U hepMeHTa HOCUT MIPSMOIMHEHHBINA XapaKTep.

[Tpu ymeHbllIeHHH BbIpaOOTKH (PEPMEHTOB MX KOHIIEHTpAlMs B KIIETKax IIO-
CTEMIEHHO CHUXAeTCsl, UTO COMPOBOXKIAETCS CHIXKEHHEM M YMCJIa KaTaJu3upyeMbIX
UMHU peakuuid. MI3MeHeHue cKopocTu cuHTe3a (EPMEHTOB CTAHOBHUTCS CIIEJICTBHEM
MOSIBJICHUSI B KJIETKE TE€X HJIM MHBIX XHMHUYECKHUX BEIIECTB, BBHICTYIAIOIIUX B OJHUX
cinyvasx nHaykropamu tpanckpununu PHK B npyrux e€ penpeccun.

* Moaudukamus ¢pepmentos. [log moaudukanueit noHUMaETCsT HE3HAYUTEN b-
HOE M3MEHEHUE XMMHUYECKOr0 cOCTaBa (PEpMEHTOB MO/ BO3AEUCTBUEM MHTMOUTOPOB
M aKTUBATOPOB, MIPUBOIAIICE K M3MEHEHHUIO KATATUTUIECKON aKTUBHOCTH.

Kodghepmenmui

KodepmeHnTbl, WM KO’H3UMBI — MOJIEKYJIbl HEOENKOBON MpPUPOJbI, MPUHU-
MaloIMe BMECTe ¢ (PepMEHTaMU y4acTHE B PAJE KaTAIUTUUECKUX PEAKIHIL.

Posib k0(hepMEHTOB B OCHOBHOM WIPalOT BUTAMUHBI UM UX METa0OJUTHI (da-
11e Bcero — pochopruummpoBaHHbie (OpMbI BATAMUHOB TpyTIibl B).
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Cunme3s HyKJ1€UHOBBIX KUCIOM

Cunre3 IHK (pernukaiiyisi) MHTEHCUBHO MPOTEKAET BO BPEMS KIETOYHOTO Jie-
nenusi. B nmpornecce perumkanuu B mosekyne JJHK (poautenbckas Mojekyna) pas-
PBIBAIOTCA BOJOPOJHBIEC CBSA3M MEX]Y a30THUCTHIMU OCHOBAHHSIMHU OOEUX €€ HUTEH,
YTO MPUBOJUT K packpyuuBaHuio ABoiHou cniupanu JIHK u oOpazoBanuio 1ByX cBO-
6oubIX HUTEH. K 00pa3oBaBmmMcst CBOOOJHBIM HUTSM, KaK K MaTpullaM, MOIXOJST
HYKJICOTUIbI B TpudocdaTHOM (PopMe U CBOMMHU a30TUCTHIMU OCHOBAHHSIMHU C CO-
OJIFOICHHEM TIPUHITUIA KOMITIEMEHTAPHOCTH (ICHUH — TUMHH U TYaHWH — ITUTO3HH)
IIPUCOEAUHAETCS K HUM. brarogaps 3ToMy NPUHLMITY CO3AETCS HYKHAS MTOCIEN0BA-
TEJIbHOCTh PACHOJIOKEHUA HYKIEOTUAOB. [lo Mepe nmpucoeauHeHns K MaTpuie HyK-
JICOTUBI CBA3BIBAIOTCS B NOJIMHYKJICOTUAHBIE HUTH, KOTOPBIE Cpa3y K€ 3aKpy4yuBa-
IOTCSl ¢ MAaTpULIEW B ABOMHYIO ciupaiib. [Ipr 3TOM OT KaKI0ro HyKJIEOTHIA OTLIEI-
JsieTcs o JBa octatka GocopHoit KUcioTel B popme audocdara. B koHeuHoMm cue-
T€, HA KaXKJI0H MaTpULE BOZHUKAET HOBAsI HUTh, KOTOPAsl IO CTPOCHUIO TOYHO COOT-
BerctByeT Apyroit Hutu JIHK. B pe3ynbraTe peniaukaium CHHTE3UPYIOTCA JIBE HOBBIE
mouiekyinsl JIHK (moyepHue), KoTopbie SIBISIIOTCS TOYHOM KOIMUEH pOAUTEIbCKOM MO-
nekynel JIHK. B nouepHux Monekynax O/IHa MOJHUHYKJICOTHIHAS HUTh IPOUCXOIUT
U3 POAUTEIBCKOW MOJIEKYJIbI, a IPyras CAHTE3UPOBaHa U3 HYKJICOTHAOB B IPOIIECCE
peIUTMKaIUU.

Cunre3 PHK (tpanckpumnims) Takxke nporekaet Ha mojiekysie JJHK. Ho B mpo-
[IECCE TPAHCKPUIILIUKM PACKPYUYHBAETCS TOJIBKO €€ OrpaHUYCHHBIN ydyacToK. OqHa HU-
el JIHK cioyxut marpuuei pis cuare3a uPHK Bropast mia cunre3a TPHK. K Hutam
MOAXOAAT HYKJIEOTUIbl B TpudochaTHOU PopMme, coaeprauue pudo3y, U Mo IpHH-
LAY KOMIJIEMEHTAPHOCTH PACIIOJIArarOTCsl B CTPOTO ONPEACIEHHOM MOPSAKE. 3aTeM
HYKJICOTU/IbI COECIMHSIOTCS B MOJUHYKICOTUI, U OT KaXJOT0 U3 HUX OTLIEIUIAETCS
mudocdar. OOpazoBaBIIMECs MOJIUHYKICOTHAHbIEC LIEMU ¢ MaTpULIEH ABOMHOW cru-
panu He 00pa3yroT U OTXOAT OT MoJekybl JTHK.

Memabonuzm denkos

Kamabonusm 6enxos

benku, BXOoIdIIMe B COCTaB KIJIETOK OPraHW3Ma, MOJBEPTatOTCS MOCTOSIHHOMY
pacniagy MoJ BIMSHUEM BHYTPUKJICTOUYHBIX MPOTECOIUTHUYECKUX (EPMEHTOB, HA3bI-
BAa€MbIX BHYTPUKJIETOYHBIMH MPOTEHHA3AMH WM KaTerCUHAMU. DTH (EepMEHTHI JIO-
KQJIN30BaHbl B CIEHUAIIBHBIX BHYTPUKJIETOUHBIX OpraHoujax — auzocomax. [lon nen-
CTBHEM KATENICUHOB MPOUCXOAUT Pa3pyllIeHUE MENTUAHBIX CBA3EM U BOCCTAHOBIICHUE
aMUHOKHUCIIOT, BXOJUBIIUX B COCTaB pazpyliaemMoro Oenka. B cyTku pacuieruisiercs
npumepHo 200 r 6eKoB opraHu3Ma.

Cunmes 6enkos

bonbiias yacTh aMMHOKHCIIOT, KaK MMONABLIMX B OPTaHU3M C MUIIEH, Tak U 00-
pa3oBaBIIMXCA B Mpoliecce Karaboiu3Ma MCIoNb3yeTcs st cuHTe3a OenkoB. Ilep-
BBII dTal CHHTE3a OejKa TPAHCKPHIMINS — MPOUCXOIUT B KICTOYHOM Sfpe, TIe Ha
ocHoBe /IHK, kak ucrounuka reneruueckoit nundopmanuu, cuatesupyrorcs nPHK u
TPHK.

['enernueckas (HacneACTBEHHAs) HHGOpPMAIHS OOYCIOBIMBAET MOPSAOK pac-
MOJIOKEHUS aMUHOKHUCJIOT B TIOJUIICTITUIHBIX IEMSAX CUHTE3UPYyeMOro Oenka. JTa
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uH(pOpMaIKs 3aKOIMPOBAHA CTPOTOM MOCIEIO0BATEIbHOCTHIO @30TUCThIX OCHOBAHUMN
HYKJI€0TU10B, popmupyronux mMoiekyny JHK. Kaxnas amuHokuciaora kogupyercs
COYETAHUEM A30TUCTBIX OCHOBAaHUM TPEX CMEXKHBIX HYKIIEOTHUJIOB, HA3bIBAEMBIM KO-
JIOHOM, WJIH TPUILIETOM.

VYuacrok monekynsl JJHK, conepxarnuii uagopmaiyio o6 onpeneieHHOM Oe-
K€, Mo’ay4dnsl Ha3BaHue «reH». Ha ognoit BetBu /JIHK BO Bpems TpaHCKpUNIMU IO
NPUHIMITY KOMIUIEMEHTAPHOCTH cUHTe3upyercs uHpopmannonnas PHK, na gpyroi
tpancnoptHeie PHK B Buae tpumneroB nykieotunoB. ”PHK npeacrasisier coboii
KOMUIO COOTBETCTBYIOMIEro rena. Cnenosatensno, uPHK conepxxut undopmaruio o
CTpOeHUHU OeKa, 3aK0IUPOBAaHHOTO B JaHHOM reHe. O6pa3osaBmuecs nPHK n TPHK
BBIXOJAT U3 s/Ipa B LIUTOILIA3MY KJIIETKH.

Crapt cuntesy PHK, nHa yuactke JIHK, comepkameli napopManuio o cTpoe-
HUU TOTO WJIA MHOTO OelKa, JaéT MPUCOEANMHEHHUE K OEJIKY, Ha3bIBAEMOMY PENpecco-
POM, MOJIEKYJIbl HHAYKTOpa. B posii HHAYKTOPOB MOTYT BBICTYNATh KaKk META0OJIUTHI
XMMHUYECKUX PEAKIMU, NMPOTEKAOUIUX B KIETKE, TAK U FOPMOHBI, IIOCTYIAOLINE B
KJIETKY M3BHE. POsIb penpeccopoB 3aKIH04aeTCs B IPENATCTBOBAHUN PACKPYYMBAHUU
neoriHor HUTH JJHK Ha ydacTke pacnoioxeHust TOro Wik HHOro rena. [Ipucoequne-
HUE MHAYKTOpPA K PENpeccopy U3MEHAET TPETUUHYIO CTPYKTYPY IIOCIEIHEro, 4TO U
00OyClIaBIMBaET yTpaTy UM CIIOCOOHOCTHU K MpENsITCTBOBaHUIO packpyunBanus JHK.

B xozxe BToporo 3tana — peKOrHUIMM (pacro3HaBaHus), MPOTEKAIOIIEro B 1IH-
TOIUIa3ME, AMUHOKHUCIOTBHI U30MPATEIBbHO CBA3BIBAIOTCA CO CBOMMH NEPEHOCUYUKAMHU
— tpancnoptHeiMi PHK. B cocTaBe 3TOro KoMmIuiekca aMMHOKUCIOTa 00JIalaeT Mo-
BBIIICHHOW XUMHUYECKOW aKTUBHOCTBIO. B CBSI3M C 3TUM BTOpPOM ATall CHHTE3a OeKa
4acTO HA3bIBAKOT AKTUBALIMEN aMUHOKHUCIIOT.

Tpertuii sTan cuHTe3a OenKa — TPAHCISALMS, MPOUCXOAUT Ha pubocomax. Kax-
nasi pubocoMa COCTOMT M3 JIBYX HacTed — Oombiiond u manoi cyouactui. Obe cyO-
YaCTHULIBI ABJSIOTCS HYKJIEIPOTEUaMH, B COCTaB KOTOPBIX BXoaaT pudocomubie PHK
U OCIKH.

PuGocoMbl criOCOOHBI JIETKO pacragaThCs Ha CyOUYacTHUIIBI (IUCCOIMAIUs), U
CHOBA COEIIMHATHCS IPYT C APYroM, oOpazyst pubocomy (accorrarius).

TpaHcasus HauUMHAETCS ¢ JUCCOLMAMU PUOOCOMBI Ha Cy04acTULIbl, KOTOPbIE
cpa3y ke MPUCOCIUHAIOTCS K HayalbHOM 4acTH MOJIeKybl nHpopmannonHoit PHK,
nocrynatromend u3 sapa. [Ipu 3ToM Mexay cybdyacTUllaMd OCTaeTcs MPOCTPAHCTBO
(Tak Ha3bIBaEMbIN TYHHEINb), I/I€ OKa3biBatoTcs 1Ba kojoHa MPHK. 3arem k koMek-
cy pudbocoma — uPHK npucoenunstorcs ase TPHK, cBsizanHbIe ¢ COOTBETCTBYIOINIU-
MU aMHUHOKHCIIOTAMHU.

K yuactky monekynel nPHK, Haxonsmemycss B TyHHENE, NPHUCOECIAUHSIOTCS
TonbKo MoJekybel Tex TPHK, komoHbl koTOphIXx KomIieMeHTapHbl kogoHaMm nPHK.
[Toatomy 3t TPHK noctaBisitoT B puOOCOMBI TOJIBKO CTPOTO ONpeieIeHHbIE aMUHO-
KHUCJOTHIL. Jlamee aMUHOKHUCIIOTBI COEIUHSIOTCS IPYr € APYTOM IENTUIHOW CBS3bIO,
obOpasys numnentun. [locne atoro pudocoma nepensuraercs Baoabr nPHK poBHO Ha
OJIMH KOJIOH (3TO MepeMelleHue pudocoMbl Ha3bIBANCS TpaHCIOKaLUen).

B pesynbrate Tpancnokanuu TPHK, gocraBuBmIas mMoliekyiny mepBOM aMUHO-
KHUCIIOTHI, OTIIETIJISIETCS] OT pUOOCOMBI, @ B 30HE TYHHEJIS MOSBISIETCS] HOBBIM KOJIOH, K
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KOTOPOMY IPUCOEIMHSETCSA IO NPUHIMIY KoMmIuieMeHTapHocth eme oaHa TPHK ¢
AMUHOKHCIIOTOM, COOTBETCTBYIOLIEH 3TOMY KOAOHY. JlOCTaBlIEHHas aMHUHOKHCIIOTA
COEUHSETCS ¢ paHee 00pa30BaBIIMMCS AMIENTUIAOM, YTO MPUBOAMUT K YJUIMHEHUIO
nenTuHOM nenu. Jlanee ciexyroT HOBbIE TPAHCIOKAIMU, TOCTYIUIEHHE Ha puOOCOMY
HOBBIX TPHK ¢ amMmuHOKHMCIOTaMHU 1 JanbHeWIIee yAJIMHEHHE NIENTHIHOMN LETIH.

TaxuMm 006pa3oM, NOPSAOK BKIIOUEHUS aMUHOKHCIOT B CUHTE3UPYEMBIE OEIIOK
ONPENENSAETCS OCIEN0BAaTENBHOCTHIO KOT0HOB B NPHK.

3aBepiaercd CUHTE3 MOJUNENTUAHON e IPU NOCTYIUIEHUU B TYHHEIb OCO-
060ro KoJoHa, KOTOPBIA HE KOAUPYET aMUHOKHUCIIOTHI U K KOTOPOMY HE MOXKET IpH-
coenunuThes HU oaHa TPHK. Takue KOmOHBI HA3bIBAIOTCS TEPMUHUPYIOLUIUMHU, WIHA
HOHCEHC-KoJioHaMu. OCOOCHHO BeJMKa MX POJb B CUHTE3€ OEJIKOB, MOJIEKyJa KOTO-
PBIX COCTOUT U3 HECKOJIBKUX IMOJUIIEITUIOB.

B wnrore 3a cdeT ONMMCAaHHBIX TPEX ITANOB CHHTE3UPYIOTCSA MOJMHENTUIBI, T.€.
(dopMupyeTcs nepBUUHAs CTPYKTypa Oenka. Beiciime (mpoCcTpaHCTBEHHBIE) CTPYKTY-
pbl (BTOpUYHAs!, TPETUYHAS, YETBEPTUYHAS) BO3HUKAIOT CAMOIPOU3BOJIBHO. DTO 00B-
SCHSAETCS TE€M, YTO NMPOCTPAHCTBEHHbIE CTPYKTYPbI (PUKCUPYIOTCSI B OCHOBHOM XHMHU-
YECKHMH CBS3SMH, BO3HUKAIOIMMU MEXIY pagukalaMyd aMUHOKUCIOT. Iloaromy B
Ka)X10M O€eJIKe 3TH CBsI3U 00pa3yroTCsl CieU(pUUECKr B COOTBETCTBUU C T€HETUUECKU
0OyCJIOBJIIEHHON TOCJIEI0BaTENbHOCTHIO PACIOJIOXKEHUS PAJUKAJIOB B MOJIUNEHTHI-
HbIX Hemsx. Ha aTtom »xe 3Tame B cocTraBe OENKOB 00pa3yloTCs MPOCTETHUECKUE
IPYIIIBL, 3@ CYET BKIKOYEHHS B CTPYKTYPY HOJIANENTHAA PA3JINYHBIX XUMUYECKHUX CO-
€IUHEHUM.

buoxumus motueunvix cokpauienui

XVWMHYECKUM TPOIECCOM, IHEPIeTUYECKH 00ECIIEUNBAIOIINM CKOJIbKEHUE HU-
TE€d aKTMHA U MMO3WMHA OTHOCUTEIBHO APYT APYra, T.€. aKTOB COKPAIIEHUS MbIILIECY-
HOTO BOJIOKHA, siBjisieTca peakius ruaponnza ATO (ATO+H20 — ALD+H3PO4).
Wnér nannas peakuusi O0garogaps GepMEHTaTUBHON aKTUBHOCTH MHO3MHOBBIX T'0OJIO-
BOK, KaTAJIM3UPYIOIINUX PEAKLMIO TUAPOIN3a. Y CIOBUEM Hadaja peaklui ruaposimsa
ABJISIETCA NOCTYIUIEHUE HEPBHOI'O MMIIYJIbCA B MBILIEYHOE BOJOKHO M CBA3aHHOE C
3TUM BbljielIeHHE NOHOB Ca U3 LIUCTEpH.

[Ipu orcyrctBum BoccTaHOBieHHS, AT® MBIIIIEYHOTO BOJIOKHA XBaTajo Obl
JMIIb Ha JTOJIU CEKyHJbl TETAHUYECKOTO COKPALIEHUs, IIOCIIE YEro CUjla COKpaIleHUs
HaynHaja Obl OBICTPO MaIaTh BIJIOTH JO HOJIS.

BoccranoBnenue AT® obecnieunBaercs Tpems criocodbamu. CaMblil onepaThB-
HbIM U3 HuX peakius dochopuwmupoBanus ALD kpearunpocparom (ALD + Kpd
— ATO® + Kp). CnenctBueM dochoprmupoBanns AJlD kpeatundocharom craHo-
BUTCS TIOSIBJICHUSI B CapKOILJIa3Me KPEaTHUHA.

Kpeatundocdara B MbIlIEUHBIX BOJOKHAX MOXKET OBITH OT 5 10 8 pa3 OoJblie
yeM AT®, B 3aBUCUMOCTH OT CTENIEHU TPEHUPOBAHHOCTH MbIIIIBI. DU3nyeckas Tpe-
HUPOBKAa CTUMYJUpPYET yBenuueHue kpeatuHdpocdara. Ho, He cmoTps HA 3TO, BO3-
MOKHOCTH KpeaTuH(oc(haTHOrO BOCCTAHOBJIECHUS OCTAIOTCA BECbMa OrpaHUYEHHbI-
MU.

[TosiBnenue B mbliedHoM BosiokHE AJ[® mpenomnpenensieT He TOAbKO BKIIOYE-
Hue KpeaTuHPochaTHOTO MeXaHW3Ma BOCCTAHOBIICHHUS, HA U HA4YaJI0 PeaKuil TIIMKO-
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au3a. OgHA MOJIEKyJa TIIIOKO3bI, MPOIAs ¢ ydacTheM (PEepMEHTOB JECSATh CTaIHid
peBpalleHuid, 00pazyeT JABE MOJIEKYJIbl MUPOBUHOTPATHON KUCIOTHI U YETHIPE aTo-
ma Bojaoposa (C6H1206 — 2C3H403 + 4H). CnenctBuemM MnpeBpanieHuil ritoKo3bl
ctaHoButcst pochopmmupoBanne aAByx mojekyn AJID. Bomopon, BeiaenuBminiics
[P TJIMKOJIN3€E, OKA3bIBAETCS B COCTABE MOJIEKYJ HUKOTHHAMUIAJCHUHINHYKIIEATH-
na (HAJI), kodhepmeHnTa, 1O0CTaBISAIOMIETO BOJIOPO] B MUTOXOHAPHUHU.

C momeHTa 00pa3oBaHUsl MUPOBUHOTPATHOW KUCIOTHI M BOAOPOJA, B MbIIICY-
HOM KJIETKE HauMHaeT paboTaTh MEXaHHU3M OKHCIUTEIBHOTO (hochopusuiupoBaHus
AJI®D B MUTOXOHAPHSIX.

Ha mepBom »sTame oOKuciIuTenbHOTO (HOCPOPUILTUPOBAHUS MHPOBUHOIPATHAS
KHUCJIOTa TpeBpamniaerca B ykcycHyto kucioty (C2H402). YkcycHas KUCIOTa BCTY-
MaeT B PEAKIHNIO ¢ KOPEPMEHTOM A — MEPEHOCUYNKOM OCTATKOB KHUCIIOT, 00pasys are-
tuinkopepmeHT A. IlpeBpanieHue NUPOBUHOIPATHON KUCIOTHI B YKCYCHYIO W TIpH-
COEIMHEHHE OCTaTKa MocienHel K KopepMeHTy A UIET ¢ y4acTUEM KUCIOpoAa, NpU
3TOM 00pa3yeTcs BoJa, YIIEKUCIbIN Ta3 U SHEPrUs, NO3BOJISAIONIAs BOCCTAHOBUTh TPU
AT®. B 310 %€ BpeMsi aToMbl BOAOPOJa, 00Opa3oBaBIIMECS B IPOLECCE TIUKOJIN3A,
JOCTABJIFOTCS B coennHeHnn ¢ HAJl B MUTOXOHIpUM, I'/I€ BCTYIIAIOT B PEAKIIUIO C
KHCJIOPOJIOM, Takke o0pa3ys Boay. OKHCIIEHHE JBYX aTOMOB BOJOpPOJAA Na&T IHEp-
TUIO JI71s1 BoccTaHOoBieHUS elE Tpex ATO.

BTopbiM 3Tanom OKUCIUTETHEHOTO (POCHOPUIUTMPOBAHUS CTAHOBUTCS IIUKI TPHU-
KapOOHOBBIX KUCIOT wiH Uk Kpedca. Ha mepBoii cTaguu 1yukiia 0OCTaTOK YKCyCHOM
KHCJIOTBl BBIXOAUT W3 COCTaBa aleTHIKOPEpMEeHTa A, COEAUHSSACh C LIABEIEBO-
ykcycHoit kuciotoit (C4H405), o6pazys numonnyto kucioty (C6H8O7). Jlumonnas
KHUCJIOTa TIpeBpamaeTcs B ajibda keroriayrapoByto kucioty (C5H60S5), anbda ketor-
nytapoBasi B ssHtapuyto (C4H604), surtapnas B sosnounyo (C4H60S), s6mounas B
njaBeseBo-ykcycHyto. K nmocnenneid npucoenuHseTcs: cieayromas MoJieKyia yKCyc-
HOM KHCIIOTBI, U IIUKJI OKUCIICHHS] TTOBTOpsieTcss. Ha Bcex cTagusix mpeBpamieHus JIu-
MOHHOM KHCJIOTHI B IIIABEJIEBO-YKCYCHYIO KHCIIOTY 00pa3yercs Boja, Ha MEePBbIX IBYX
CTaAMsIX K BOJE J0OaBIsAeTCA YIIIeKUCbIi ra3. Ha kaxaoil u3 4yeThipéx cTaauii oopa-
3yeTCsl SHEPTUs ISl BOcCTaHOBIICHUS TpeéX ATO.

[y TpuKapOOHOBBIX KUCIIOT SIBJISIETCS] 3aBEPIIAOIIMM STAllOM OKHCJICHHS HE
TOJIBKO YTJIEBOAOB, HO APYTHX OPTaHWYECKUX BewlecTB. [[eno B ToM, 4TO IpH pacna-
JIe ¥ )KUPOB, U aMUHOKHUCIIOT YKCYCHasl KUCIIOTa SBJISIETCS 00sA3aTeIbHBIM MTPOMEXKY-
TOYHBIM MPOYKTOM.

[TonHoe OKMCIEHUE OJHOW MOJEKYJbl MTUPOBUHOTPATHON KUCIOTHI U JIBYX aTO-
MOB BOJIOPO/a B LIMKJIE OKUCIUTEIBHOrO (hOCHOPUITMPOBAHUS TO3BOJISIET BOCCTAHO-
BUTH 18 monexkyn ATO.

AspoOHbI xapaktep BoccTaHOBIeHHUSI AT® B OojbIIel cTeneHu Npucyill Bo-
JIOKHAM MEJJIEHHOTO THIIa, YTO MPEIoNpeieisieT 3HaYuTeNbHO 00Jiee aKTUBHOE BOC-
MIPOU3BOJICTBO HEPTUHU, IO CPABHEHHUIO C OBICTPHIMH BoJIOKHaMH. [loMrnmo 3TOrO ak-
TUBHASI YTWIM3AIMs KUCIOT B PEAKIMSIX OKUCIUTENIBHOTO (hochopruimpoBaHus HE
na€T MeJICHHBIM BOJIOKHAM CHJIBHO 3akuciuBaThes. [locnennee 006cTosTeNnbCTBO Ae-
JIAET BO3MOKHBIM HCIIOJIb30BAHUE BOJIOKHAMHM MEIJIEHHOTO THIIA JJIi BOCCTAHOBIIE-
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Husg AT® 3HEeprum KUpHBIX KUCIOT. [[eno B TOM, 4TO B CUJIIBHOKHUCIION CPEJE HEBO3-
MO>KHO pacllleTUIeHre KUPOB (PepMEHTAMH.

Onnum w3 cneactBuil BoccTaHOBIeHHs AT® B peakuusx OKUCIUTEIBHOIO
dochopumupoBanus AJlD u riavkonnsa SBISAETCS peaklus pecuHTe3a KpeaTuH(poc-
dara, koropas uacT npu ydactuu dpepmerta Kpd-azel. Monekyna AT nepenaét
dochaTtHyro  rpymmy — MOJeKyide ~ KpeatuHa, — mOpeBpamasice B AJlD
(ATO+Kp—KpD+A1D).

JlaHHBIE peaklMM TMOJYy4YaroT pa3BUTHE C MOMEHTa OOpa3oBaHUsl KpeaThHa U
MPOTEKAIOT, KaK HEMOCPEJACTBEHHO BO BpeMsi pabOTHI MBIIIEYHOTO BOJIOKHA, TaK IO
€ro 3aBeplIeHUU. B CBSI3M C 3TUM, B MBIIICUHBIX BOJIOKHAX, TJ€ PEAKUUSI OKUCIHU-
TEeTHHOTO (HOChHOPWIIIMPOBAHUSI TIO3BOJIIET BOCCTAHABIUBATE 00bIION 006¢M ATD
3a eAUMHUITY BpeMeHH, dhochopuunpoBanne kpeatnHa AT mpenonpeaenser coxpa-
HEHHE HE TOJBKO BbICOKOTO ypoBHI AT®, Ho u xpeatundocdara. CuiibHee BCero
KOHIIEHTpaIus kpeatuHdocdara CHUKAETCS B OBICTPHIX BOJOKHAX.

JIocTaTOYHO NIUTENBbHBINA MEepephiB B pabOTe MPEONpEessieT MOJIHOE BOCCTa-
HoByieHre Kp® u AT®. O6vémom Monekyn AJI® u kpeaTrHa, HAKOMUBIIUXCS K MO-
MEHTY OKOHYaHHsS pPabOThI, ONpEJesieTCs] BEIWYMHA aJaKTaTHOTO KHCJIOPOJHOIO
JIOJITA.

[Ipy OTCYTCTBHM YCIIOBHM ISl YTHIM3ALMK TUPOBUHOIPATHONW KUCIOTHI B MU-
TOXOHApUSX (B clydyae HEIOCTaTKa KHUCIOpOJa UM CAMUX MUTOXOHAPUN) MPOTYK-
TOM TJIMKOJIM3a CTAHOBUTCS MOJIOYHAs KUcCJIOTa (JakTaT). K MoyiekynamM mUpoOBHHO-
rpaJHOM KUCIOTHI MPUCOECAUHSIETCS MO JBa aToMa BOAOPOAA MPU BCTYIUICHUU MHUPY-
BHUTA B PEAKIINIO C HUKOTMHAMUJIOM.

BriBeieHnEe MOTOYHOM KHCIIOTHI 32 MPEJIEIbl MBIIIEYHON KIIETKA U €€ HaKOIJIe-
HUE B MEXKJIETOYHOM MaTpUKCE BEAET K BOBHUKHOBEHUIO OOJIEBBIX ONIyIleHui. Pac-
MPOCTPAHEHUE MOJIOYHOM KHUCJIOTHI MO0 BCEMY OPraHU3My C KPOBOTOKOM JA€T OIIlY-
HIeHUE O0IIeH yCTaI0CTH, PAa3HOBUIHOCTH OOJIEBBIX OIIYIIICHUA.

YTunusupyercs MOJIOUHAsI KUCIIOTa MEYEHbIO, IJIe HA €€ OCHOBE CUHTE3UPYETCS
roko3a. Ha naHHyro peaknuio 3aTpayuBaeTCsl ABaALATh MSATh HNPOLIEHTOB SHEPIUU
MOJIOYHOM KHUCJIOTHI ItoCc kucinopo. (Ilo MHeHUIO psiga aBTOPOB, MOJIOYHAS! KUCIIO-
Ta, TOMUMO yTHJIM3allUH [1€YEHbIO, YCBAUBAETCS MUOKAPAOM, II€ OKUCISAETCS B MHU-
TOXOHAPUSIX JIO YIIIEKUCIOTO Ta3a U BOJbL ). OOBEMOM MOJIEKYT MOJIOYHOM KUCIIOTHI,
00pa30oBaBIINXCS K MOMEHTY OKOHUYAHUS PabOThI, OMpEesieTCs] BEIMUMHA JIaKTaT-
HOT'0 KMCJIOPOJAHOTO J0JITa.

Haubonee nHTEHCHUBHO 00pa3yeTcsi MOJIOYHAS KUCJIOTA MIPU COKPAILIEHUH OBICT-
PBIX BOJIOKOH. B CBsI3U C 3TUM, IPU 3HAYUTEIBHBIX MBIIICYHBIX HAMPSDKECHUSX UMEET
MeCTO OBICTpOE TMOSBJICHUE O0JIEBBIX ONIYIIEHUN B paboTaronmx MbIiax. B ciydae
WHTEHCUBHON pabOThl OOJIBIIIOrO YHCJIa MBIIII] UMEET MECTO OBICTPOE HACTYILJICHUE
00111eT0 YTOMJICHHS.

B 3aBucuMOoCTH OT MIPOU3BOAUTEIHLHOCTH PAOOTHl MUTOXOHIPUN HAXOJUTCS KU-
CJIOTHO-IIEIIOYHON OalaHC CapKOIUIa3Mbl MBIIIIEYHON KJIETKUA. UeM MEHbIIIe TPOU3BO-
TUTENHHOCTh MUTOXOHJPUN, TeM OOJbIe KUCIOTHOCTh. HeraTuBHBIM CIEICTBHEM
3aKWCIIMBAHUS MBIIIIEUYHBIX KJIETOK SIBIISIETCS pa3pylieHne 0eIKoB MUOGUOPHILI.
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I'JTABA 3.
HCUXOPU3NOJOI'MIECKUE MEXAHU3MbI OPI'TAHU3ALIUN
N YITPABJIEHUA IBUKEHUAMUAU

JIBUKEHUs, CBSI3aHHBIE C U3MEHEHUEM TOJI0KEHHUS ABYX WM O0Jiee 3BEHbEB Te-
J1a, a TAKXKE JIBUKEHUS 3BEHBEB B MHOTOOCHBIX CYCTaBaxX B MPOMEKYTOUYHBIX ILIOCKO-
CTSIX, MHUIUUPYIOTCSI COKpAIIeHeM JIBYX win Oosee M. Kpome Toro, B opranu-
3aIuy JIBWKEHUN 3aJeHCTBYIOTCS JAOMOTHUTEIIbHBIE MBIIIEYHBIC TPYMIIHI TSl (pUKca-
MM YacTeW Teja B 3aJaHHOM IOJIOKEHUHA W MPEAOTBPAILCHUS X HECAHKIUOHHUPO-
BAHHBIX KOJICOAHMIA.

Kax 6ymyT mponcxoauTh W3MEHEHHUS CYCTaBHBIX YIJIOB, a, CIIEAOBATEIIbHO, B Ka-
KOM TIOJIOKEHUH OyAyT HaXOIUTHCS T€ WIM WHBIC 3BEHBS TeNa B KaKIbI MOMECHT
JBUYKEHUS, 3aBUCUT OT OJHOIO (hakTopa, a UMEHHO, OT TOTO, C KAKOW CHUJION KaxkJas
U3 MBI Oy/IeT TAHYTh CBSI3AHHYIO ¢ HEW 4acTh Tena. YeM cuiibHee MBIIIEYHOE CO-
KpanieHue, TeM 0oJibllie CKOPOCTh BpalaTeIbHOTO JBUKEHUS, TEM Ha OOJIBIIIYIO Be-
JIMYHUHY YaCTh T€JIa U3MEHUT CBOE MOJIOKEHUE 32 OTBEIEHHOE BPEMSI.

Ecnu 13 0gHOTO M TOrO K€ MOJO0KEHUS ITIOCPEICTBOM COKPAILICHUS OJTHUX U TEX
’KE€ MBI, HO C Pa3HBIMU MPOSIBICHUSIMU CUJIbI OyAyT NMPUBOAUTHCS B JIBHXKCHUE
3BEHBS TeJa, TO KaXIbIH pa3 00IIas CTPYKTypa U3MEHEHHS TMOJI0KEHUs 3BEHbEB OY-
JET BBINISIAETh MO-ApyroMy. KoMIo3uIms M3MEHEHHI CYCTaBHBIX YIJIOB 3a BpEMs
JBIKCHUS KK pa3 OyAeT OTJINYaThCs.

Kak u3BeCTHO, €AMHCTBEHHBIM (PAKTOPOM, BIMUSIONIMM Ha CHIIYy COKpaIICHUS
MBIIIIBI CO CTOPOHBI LIEHTPAIBHON HEPBHOW CHUCTEMBI, SBJISETCS 4aCTOTAa HEPBHBIX
MMITYJICOB, UAYIIUX U3 €€ MOTOPHOTO IIEHTPA B JBUTATEIBLHON 30HE KOPHI TOJOBHO-
ro MO3ra K MOTOHEHpOHaM, HUHHEPBUPYIOLIUM JAaHHYIO MBIIIIY. Yem OoJblie yacTo-
Ta, TEM OOJIbIIIEE YMCIIO MOTOHEHPOHOB MPUXOJIUT B BO30YKIEHHOE COCTOSTHUE U Ha-
YUHACT WHHEPBUPOBATH MBIIICYHBIC BOJIOKHA, T€M OOJBIIEe YCHINE pPa3BUBACT
MbIIIIA. B CBOIO ouepenb, 4acTOTa HEPBHOM UMITYJIBCALIUU OIPEIEIISIETCS CUIIOU BO-
JIEBOTO BO3JIEMCTBUS HA MOTOPHBIM LEHTP. [10 3TUM nprurHaM OT IPABUILHOCTH OII-
pelesieHusT MOTOPHBIX LIEHTPOB B JIBUTAaTEIIbHOM OTJEJIE€ I'OJOBHOTO MO3ra, a TAKKE
OT TOTO, HACKOJIBKO TOUYHBIMH TIO CHJIe OyIyT BO3/IEHCTBUS HA HUX, 3aBUCUT KMHECTE-
TUYECKAs] TPABUJIBHOCTD BBITIOJIHEHUS JBUKCHUS.

B crnyuae coBepiiieHCTBOBaHUSI TOYHOCTH BO3ACHCTBHS Ha HEKUH OOBEKT, UHU-
IUUPYEMOTO COKpPAIIIEHUEM €IMHCTBEHHON MBIl (HAaIpUMeEp, yaap Mo Msauy mps-
MO pYKOW CHHU3Y, C LIEJIbIO MEPEeMEIICHUsI €ro Ha OMpeAeIEHHOE PACCTOSHUE), MbI
MMEEM JIEJI0 C OKa3aHUEM BOJIEBOTO BO3JCKUCTBUSA HA MOTOPHBIA LIEHTP TOJIBKO OJTHOMN
MBIIIBI. B Halem cinydae — KIItOUMYHOM eNbThl. HO B Cilyuae nBUKEHUS, CBA3AHHO-
ro C OJTHOBPEMEHHBIM BpAIllCHUEM HECKOJBKUX 3BEHbEB TeJia (HampuMmep, Irojaya
Ms4a CBEpXY), TPEOYETCsl BOJIEBOE BO3CHCTBUE HYKHOM CHUJIBI HA MOTOPHBIC IIEHTPHI
KQKJIOM MBIIIIIBI, YIaCTBYIOIICH B ABUKEHUH, JIJII TOTO, YTOOBI JIAIOHh TIEPEMECTH-
Jach B TpeOyeMyIO TOUKY.

N3MeHeHne CyCTaBHBIX YIJIOB SIBJIIETCS OJHOM M3 XAPAKTEPUCTUK TEJIOIABHKE-
HUM denoBeka. CXO0ICTBOM MMEBIIUX MECTO U3MEHEHUHN CYCTaBHBIX yTJIOB C «00pas-
IIOM» B TEPBYIO OYepeb OMPENESeTCs MPaBUIHLHOCTh JTIO00TO ABMKEHUS. Poib
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«o0pasia» urpaetr MmpeaCTaBICHUE O €ro0 KMHECTETHUECKON CTPYKTYpe, aKTyallu3u-
pyroieecss B CO3HaHUM HMCIIOJIHUTENSI 10 Havana JABvxkeHus. Ho mpousoiiTi 310 MO-
KET TOJIbKO TIPH HAJIMYWU JaHHOTO TPEACTABIICHUS B CO3HAaHWM WHAMBHAA. Kak u
mo0ble Ipyrue KMHECTeTHYeckue o0pasbl co3HaTenbHO (popmupyrorcs. CTpykTypoi
MO3Ta 4eJloBeKa, Ha 06a3e KOTOPOU pean3yIOTCsl TaHHBIC MPOIIECCHI, SBISICTCS COMa-
TUYECKasi CCHCOpHAsl CUCTEMA.

OpnHoit U3 GyHKUUNA COMAaTUYECKONM CEHCOPHOM CHCTEMBI YE€IOBEKa, TOMHMO
GyHKIIMH GOPMHUPOBAHUS MPEACTABICHUS O COOCTBEHHOM TeJe M (DYyHKIIUU BOCTIPH-
ATHS BO3JCUCTBUN Ha TEJIO W BHYTPEHHHE OPTaHbI, SIBISETCS BOCIPHUSTUE HEPBHBIX
MMITYJIbCOB, CUTHAIM3UPYIOMIMX O COCTOSIHUU CYCTaBHBIX KOHCTpYyKIui. Bocnpunu-
Masi CUTHAJI OT CYCTaBHBIX IMPONPHUOIEHTOPOB, YEIOBEK MOIYyYaeT MPEACTABICHUE O
TOM, B KAKOM TOJIO)KEHUH OTHOCHTEIBHO JPYT Jpyra HaXOISTCS CONpPsKEHHBIC 3Be-
Hbs Tena. Pe3yapTaToM JaHHOTO BOCHPUSTHS M CTAHOBUTCS CIIOCOOHOCTH CO3HAHMS
yesoBeka (hOpMHUPOBATh KuUHecmemuiecKue ncuxuieckue oopasvl, B COCTaBE KOTO-
PBIX, IOMUMO COMATUYECKOTO MPEACTABICHUS O CTPOCHUHU COOCTBEHHOTO Tela, OKa-
3BIBAIOTCSA MIPEICTaBICHUS 00 yriax, 00pa3yeMbIX CONPSKEHHBIMU 3BEHBSIMU.

Kunecrernueckoe npeacTaBiIeHUE O BEIMYMHAX CYCTAaBHBIX YIJIOB COOTBETCT-
BYET 3PUTEIILHOMY MPEJICTABICHUIO O TeX k€ YIJIOBBIX BEIMYMHAX MPU BU3YyAIbHOM
BOCIIPUSITUU TEX K€ 3BEHBEB CO CTOPOHBI. biarogaps 3TOMy CBOWCTBY YEJIOBEK MO-
KET MPUBOJUTH CBOU YAaCTU TeJIa B TO K€ CaMO€ IOJIOXKEHUE, B KOTOPOM HAXOJATCSA
aHAJIOTUYHBIC YaCTH Tella APYroro YeJoBeKa.

[IpencraBieHne 0 CyCTaBHOM YTJI€ MOXET BBOJUTHCSA B COCTaB KMHECTETHYE-
CKOro o0pasa IByMsl CIIocoOamu:

- TOCPEACTBOM (PUKCALUU yIiia, 00pa3yeMoro ABYMs COMPSKEHHBIMU 3BEHbSI-
MU Tena;

- MBICJIEHHBIM ITOCTPOCHHUEM yTJIA.

B nocnennem cinyyae yroji CTpoUThCs MEXKIY HallpaBiICHUEM 3BEHA U BHIOpaH-
HBIM MIPOCTPAHCTBEHHBIM OPUEHTUPOM, T.€. BEPTUKAIBLHON WM TOPU3OHTAIBHOMN JIH-
HUEH, MBICIEHHO MTPOBOAUMON Yepe3 OCh BpallleHUsI JAaHHOTO 3BEHA.

Kax MBI ye roBOpHIin, XapaKTEPUCTUKON TETOIBIXKCHHS YEJIOBEKA SBIISICTCS
M3MEHEHUE CYCTaBHBIX YIJIOB IO MEpe BpalICHMs 3BEHbEB Teia. 3allOMHHAsi HOBOE
MOJIO’)KEHUE 3BEHBEB, YEIIOBEK, TEM CaMbIM, (POPMHUPYET HOBBIM KHHECTETHUYECKUN
oOpa3. CBsizaB ¢ HUM, OCPEACTBOM BPEMEHHOI'O KOMIIOHEHTA CBSI3U MCUXUYECKHX
00pa3oB, 00pa3 UCXOAHOTO MOJIOKEHUS, YETOBEK MOJydyaeT 00pa3 HEKOro mpolecca.
B nannom o6pa3ze OyaeT comepkaThCs MpecTaBiIeHue 00 OJTHOBPEMEHHOM MEPEX0/Ie
TEX WJIM WHBIX 3BEHBEB €T0 Tejla W3 OJHOTO TOJIOKEHHUS B Apyroe. DIeMEeHTaMH 00-
pa3a CTaHOBSTCA IMPEACTABICHUS O BETMYMHAX M3MEHEHHs KaXKIOTO CYCTaBHOTO YT-
na.

[IpencraBnenue, cocTosiee U3 KHHECTETHIECKOro o0pa3a HeKOero HadaabHO-
o MOJIOKEHHUS YacTel Teja MHAWBUIA U KHHECTETUYECKOTO 00pa3a, B KOTOPOM TE K€
cambl€ 3BEHbS BCIIE/ 32 3TUM OKa3bIBAIOTCS PACIOJIOKEHHBIMU 110 JPYTOMY, SIBISET-
cs1 00pa3oM JIBUTaTEIbHOTO JIEHCTBUS WU MPEACTABICHUEM O €r0 KHHECTETHUECKON
cTpyKkType. O3HaueHHasi 0Opa3Hasi KOHCTPYKIIUSI OTHOCUTCS K pa3psity o0pa3oB Mpo-
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HECCOB, B KOTOPBIX JIBa NPCACTABIICHNA O HAYdJIbHOM WM KOHCYHOM IT1OJIOKCHU N o0Be-

TUHSAOTCA BpEMEHHBIM KOMITOHEHTOM.

Ha ocHoBe mpencTaBieHus: 0 KUHECTETUYECKOW CTPYKTYpE ABUKEHUS, B CO-
CTaB KOTOPOTO WHJWBHJ BBOAUT MPEJICTABICHUS O KOHKPETHBIX BEIMYMHAX HU3MEHE-
HUS CYCTaBHBIX YTJIOB, aBBTOMAaTUYECKH (POPMHUPYETCS MPEACTABICHUE O TTPOITOPIIUIX
JAHHBIX BEJIUYUH WM NPEACTaBICHUE O KOMIIO3UIIMY U3MEHEHHS CYCTaBHBIX YTJIOB.

Ho oxgHoro npencraBieHns 0 KHHECTETUYECKOW CTPYKTYPE JBUTAaTEIBHOTO aK-
Ta, JJaXKEe €CIIM TaKOBOE B CO3HAHUHU YeNOBEKa C(HOPMHUPOBAHO, SIBHO HEJOCTATOYHO
JUTSL TOTO, YTOOBI C/IeNIaTh JIBHXKEHHUE MpaBMiibHO. Heo0X01uMo HayunuThCs TIpeicTaB-
JISIEMOE PEATM30BBIBATb.

Kpurepuem cpopmMupoBaHHOCTH yMEHUS BBINOIHATH JABUTATEIbHOE JEHCTBUE
SBJISIETCSI CBSI3b MPEJCTABICHUS O KUHECTETUUYECKON CTPYKTYpe JBUXKEHUS C npeo-
cmasneHuem 0 MOMOPHBIX YEeHmpax Mvludy, OPTAaHU3ATOPOB COKPAIIECHUS HYXKHBIX
Mbl. Kpome Toro, Heo0X01uMO HaldW4KMe MPEACTABICHUN O CHJIaX BOJEBBIX BO3-
JNEUCTBUM HA KKl MOTOPHBIN LIEHTP, TaK KaK CUJIOM BO3JACHUCTBUN ONPEIEISIETCA
CKOPOCTb BpAIlICHUS 3BEHbEB, 4, CIE0BATEIbHO, U BEJIMUMHBI U3MEHEHUSI CYCTaBHBIX
YIJIOB 32 OJIMH U TOT K€ OTPE30K BPEMEHHU.

B npouecce 00yueHus IBUrateIbHOMY JIEMCTBUIO CHJIbI BO3JECHCTBHIA Ha MO-
TOPHBIC IIEHTPHI YTOUHSIOTCSA U 3anoMuHaroTcs. [lpu sToM mapannensHo ¢ popMmu-
POBaHUEM MPEJCTABICHUIN O CHUJIaX BOJIEBOIO BO3JICUCTBUS HA OTJEIbHBIE MOTOPHBIE
HEHTPbl UAET HEMPOU3BOIBHOE (HOPMHUPOBAHKE MPEACTABICHUN O MPOMOPUHUIX CHII
BO3JICHCTBUSI, T.€. HAOJIO/IaeTCs MPOIIECC, aHAJOTUYHBIM aKTam 3allOMUHAHUS TPO-
NOPILMI BEJIMYHUH, BOCIIPUHUMAEMBIX 3pUTEIBHONM CEHCOPHOW CHUCTEMOW, HAIpuMeEp,
BBICOTHI JIBYX HAOJII01a€MbIX OOBEKTOB.

Dopmuposanue 06uzamenbHbvIX HAGLIKOE

OcHoBoi 1151 hOpMUPOBAHUSI JBUTATEILHOTO HABBIKA WJTU MPOrPAMMBI yIIpaB-
JICHUs! JBUKEHHEM CTAaHOBUTCS MPEJICTABICHUE O €r0 KUHECTETHUUYECKON CTPYKTYpe.
CymectByert J1Ba crioco0a popMUpoBaHUs TOJAOOHBIX MPEICTABICHUH.

[TepBoiit cnoco® — HaOMIOJEHUE 3a JEUCTBUSMH APYroro 4ejoBeKa, BHITOJ-
HSIOIIETO0 WHTEPECYIONNE JBIKECHUS, W TOCIeAyromiee B OONbIIEH WIM MEHbIICH
CTETMEeHH TOYHOE UX KOMTUPOBAHUE.

Btopoit criocod — caMocTosATeIbHOE KOHCTPYUPOBAHUE MMOCPEICTBOM OOHApPY-
KEHUSI BApUAHTOB PEIICHUS 3a/7aud B COOCTBEHHOM cO3HaHUU. OCHOBOM JJIT 3TOTO
CTAHOBSITCS HAKOIJICHHbIE 3HAHWSI MHIAMBHUIIA O CBOWMCTBAX OKPYKAIOUIUX SIBIICHH,
€ro JIMYHbIW IBUTATENbHBIN OMBIT, HATMYHUE MPEACTABICHUN O BO3MOXKHOCTSIX CBOETO
OpraHu3Ma, U3yYEHHUE TAKUX BO3MOXHOCTEU, HAJIMUYUE NMPEACTABICHUNA O JNEHUCTBUAX
JPYTHUX JIOJIEH, peIIaBIIuX MOJ0OHbIE 3aa4H.

[IpakTrka TOKa3pIBaeT, YTO METOJ NMIEPECHUMAHUS YY>KOTO ONBITA, UK 00yde-
Hue, 6osiee >PPEeKTUBEH METOJa CaMOCTOSITENIbHOTO KOHCTPYUPOBAHUs, T.K. IIPOBe-
PEHHBI Ha MPAKTUKE BapUAHT JBUTATEIBHOTO JEHCTBUS MpejjiaracTcs y4CHHUKY,
MOHO CKa3aTh, B TOTOBOM BHjie. EMy 0CTaéTcsi TOJIbKO 3alIOMHUTBH U BOCIPOU3BECTH
Ha0I01aeMoe, He 3aHuMasICh u3obperarenbcTBoM. Ho, nake 3amoMHHB, 4TO eMy Ha-
70 JieN1aTh, 00yJaronuics B OOJIBITMHCTBE CIIy4aeB HE MOXKET cpa3y MOBTOPUTH ITO

53



JeNCTBYE MPaBWIbHO. U TOMBKO B MpoIlecce TPEHUPOBKHU OH MPUOIMKAETCS K perne-
HUIO TIOCTaBJICHHOM 3a/1a4H.

JlononHeHueM K mepBOMYy crnoco0y (GopMUpOBaHUS KMHECTETHUECKUX Mpe.i-
CTaBJICHUH, U JaKE €Tr0 3aMEIlEHUEM, MOKET CTAHOBUTHCSI BepOaIbHOE OMKUCAHUE TO-
ro, 4YTo Hajao Aenarb. ONUCaHWE MOMXKET COMPOBOXKIATHCS TAKTUIBHBIMH BO3AECHCT-
BHUSIMU Ha YaCTH TE€JIa YUEHUKA C LIEJIbIO UX IPUBEICHUS B HY>KHOE MOJIOKEHUE.

Bo03MOXHOCTh 00y4YeHUsI BBIMOJIHEHUIO JIBHXKEHHUM 1O 00pasily 00yCIoBIMBa-
€TCSl aHAJIOTUYHOCTBI0 aHATOMUYECKOrO0 CTPOCHUS YUYCHHKA M «YUHTENS», 4 TaKKe
COOTBETCTBHEM 3PHUTEIBHOIO U COMAaTHUYECKOTO MPEACTABICHUSA O TEJIEC U BEJIMYMHAX
CycTaBHbBIX YrioB. CleJCTBHEM MOCIEIHETO U CTAHOBUTCS CIIOCOOHOCThH YEJIOBEKA K
(GhOpMHUPOBAHNIO KUHECTETUYECKUX MPEACTABICHUN B MPOIECCE BU3YaIbHOTO BOC-
NpUATUS AEUCTBUU APYroro jauua. YeiaoBeK MO 3pPUTEIbHO BOCHPHUHUMAEMOMY 00-
pasily IeJeHanpaBIeHHO BBICTpAUBAET 00pa3 MOJIOKEHMS 3BEHBEB CBOErO Tejia Ha
HEUPOHHBIX MOJSAX COMATHYECKOW CEHCOPHOM cucteMbl. lIpu 3Ttom cienyer pasnu-
4aTh JIBa BUJA KOMUPOBAHUS — TOYHOE U MPUOTU3UTEIBHOE.

®opMUpOBaHUE TPEICTABICHUN O CIIOXKHBIX JBHXKEHUSX CBS3aHO C paslelie-
HUEM LEJOCTHOIO JBUIaTEJIbHOIO aKTa Ha COCTAaBHBIE JJIEMEHTBHI, KOTOPBIE 3aTEM
00BEIUHSIOTCS] CO3HAHUEM B €AMHYIO 00pa3HyI0 KOHCTPYKIUI0. TakuMu 3J1eMeHTaMu
MOTYT OBITh U OTJICJIbHBIC BPAIlIEHUs, U KOMOMHAIIMU BpaIlICHUH 3BEHbEB Tela.

®opMUpOBaHME BHAYAJIE 3PUTEIBHOIO, a 3aTEM HA €r0 OCHOBE KUHECTETHYE-
CKOro 00pa3a JNBUKEHUS SIBJISICTCS MEPBOM CTYNEHbIO B OCBOCHHM JBUTAaTEIIHLHOTO
nenctBud. Bropas cTynenp — 00y4eHue peaau3aiuy 3ayMaHHOTO.

Kak cka3zaHo BbIlIE, MPABUIBHOCTH CI0KHOTO JIBUYKECHUS ONPEIEISIETCA CXO/I-
CTBOM C OOpa3llOM HMCXOJIHOTO TMOJIOKEHHUS 3BEHBEB TEJIa M MX K€ TOJIOKEHHUS TI0
OKOHYAHWU JBWXKEHUS. B KakOM TMOJIO)KEHUM OKaKYyTCS 3BEHbSI, OyJIeT 3aBUCETh OT
TOTO, B KAKOM HAaIlpaBJIEHUH M KaK OBICTPO Kaxka0e U3 HUX Oynaer Bpamathces. Cko-
POCTBH BpaILCHUS 3B€HA ONPEAEISECTCS CUJION TATH MBI, BO3JIEUCTBYIOLIMX HA HETO.
Hanpasnenue BpamieHust 38€Ha B MHOTOOCHOM CYCTaBe, KaKk U CKOPOCTb BpAIlCHUS,
OTpENIEIIIETCS. BEKTOPHBIM ClIOkKeHHEM cuil. Cuiia COKpAILEHHs] MBI PETYJIHPYETCS
BOJIEBBIMU BO3ICUCTBUSIMUA Ha MOTOPHBIE LEHTPbl. KOMIIO3MLIKS M3MEHEHUs CyCTaB-
HBIX YTJIOB MPEAOIPEACIIAECTC KOMIIO3ULIMEN CHJI BOJIEBBIX BO3JACUCTBUM HA MOTOD-
Hble LIEHTpbl. VM3MEHEHHe MOCIeaHEeN INMPUBOAUT K M3MEHEHUIO KUHECTETUYECKOU
CTPYKTYpPBI JABUTATEIILHOTO akTa. ACCOIIMAaTUBHOE OOBEIWHEHUE MPEICTABICHUS O
KOMITO3UIIUA U3MEHEHUS CYCTABHBIX YIJIOB C MPEACTABICHUEM O MOTOPHBIX LEHTPAX
U MPEJICTaBICHUEM O KOMITO3UIIUU (TIPOTOPIUSAX) CUJI BOJIEBBIX BO3JACHCTBUM Ha HUX
SIBJISIETCS LIEJIBIO TPEHUPOBOYHBIX IEUCTBUM.

[IpaBWILHO BBIMIOJHUTE HOBOE JJIsl ¢€0sl IBUKEHUE C TIEPBOM TMOMBITKA YEJIO-
BEK MOXET TOJIBKO TOTa, KOT/1a KOHCTPYKIIMSI BHOBb Pa3ydrMBA€MOT0 ABUTATEIHLHOTO
NEeUCTBUS TIPEACTABIIACT COO0N KOMOUHAIIMIO U3 HECKOJBKUX YK€ OCBOCHHBIX YEJIO-
BEKOM D3JIEMEHTOB, & YCIOBHUS UX BBIIIOJHEHUS CXO0XHU C YCIOBUSAMH, B KOTOPBIX OHU
BBITIOJTHSITUCH 10 3TOro. OObEIUHUB B COZHAHUM MPEJCTABICHUS 00 3TUX JBHKCHU-
SX, a KOrJa 9TO HEOOXOAUMO, JOMOJIHUB MX MPEACTABICHUSIMU O MOMEHTE Hadaia
KQXKJIOTO U3 HUX, O0YYaIOIUNACS MOXET 0€3 KaKuX-TM0O0 MPOOHBIX MOMBITOK BOILIO-
TUTh 3aJlyMaHHO€ Ha MPaKTUKE (MPU YCIOBHH, YTO COTIACOBAHUE CKOPOCTEM BBINOJI-
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HEHHUS OTJIEJIbHBIX AJIEMEHTOB OKa3alioch ycnemHbiM). Ho Takas cutyanusi BcTpeya-
€TCs HEeYacTo. B OCHOBHOM JIFOM MPUXOJAT K OBJIAJACHUIO IBUTATEIbHBIMU HABbIKAa-
MU 4epe3 TPEHUPOBOYHBIN MpoLIECC.

B ocHoBe nBUTaTENBHONM TPEHUPOBKHU JICKHUT METOJI MPOO U KOPPEKIIMH OLIU-
0ok. [Ipu BBINOTHEHUH MEPBOM TMOMBITKA YYEHUK OMUPAETCS HA MPUMEPHBIE Mpe/-
CTaBJICHUS O CUJIaX BOJIEBBIX BO3JICHCTBUI HA MOTOPHBIE LICHTPbI, HEOOXOIUMBIX JJISI
JOCTUKEHUS KaXKIbIM U3 3BEHBEB HYKHOU ckopocTtH. Ho mpexnae, HyKHas ISl Kax-
JIOTO 3B€HA CKOPOCTH omnpeaensiercs. Yem Oomblie yroi U3MEHEHHS MOJIOKEHHUS 3Be-
Ha Teja, MO0 CPAaBHECHUIO C APYTMMH 3BEHBSIMHU, TEM OBICTpEE Ha Ty K€ OTHOCHTENb-
HYIO BEJIMYMHY 3BEHO JOJKHO JBUTAThCA, U HA000poT. [l03BOMISET YCTAHOBUTH BCIO
KOMOWHAIUIO CKOPOCTEMN MPECTAaBIEHUE O OBICTPOTE ABHXKEHHS B IIEJIOM.

OnHOBpEMEHHOE MPEACTaBICHUE CKOPOCTEH BpallleHUs! HECKOJIbKUX 3BEHBLEB
BEIET K (DOPMUPOBAHUIO TTPEACTABICHUSI O KOMIIO3UIIUKM CKOPOCTEH BpalllCHUS.

O cunax BO3/€MCTBUS HA MOTOPHBIE LIEHTPHI YEJIOBEK BCIIOMUHAET, €CJIU TIPE-
CTaBJICHUSI O CKOPOCTSAX BpaICHUS 3BEHBEB U HEOOXOIMMBIX JIJISl UX JOCTUXKEHUS CU-
JaxX BO3JICHCTBUS HAa MOTOPHBIC IIEHTPBI chOpMHUPOBaHbl. Ecii akTyanu3amus Kakux-
TO MPEJICTABICHUN OTCYTCTBYET, TO CHJIbI BOJIEBBIX BO3/EHCTBUN YCTAHABIMBAIOTCS B
TOU K€ MPOIOPLHH, YTO U MPOIOPLUHN U3MEHEHUS BEJIUYMH CYCTaBHBIX YIJIOB.

[IpencraBnenusi, IPUIMHHO-CIEACTBEHHO OOBEIUHSIONINE MPEACTABICHUS O
CKOPOCTH BpAILATEINBHBIX JBUKECHUMN 3BEHBEB B KAKUX-TO HAMPABICHUAX U3 KAKUX-TO
WCXOJIHBIX TOJIOKEHUW C TPEJICTAaBICHUSAMH O CWJIAX BO3JCHCTBUI Ha COOTBETCT-
BYIOIIIUE MOTOPHBIE LEHTPHI, (OPMUPYIOTCA B MPOIECCE JABUTATEIBHON MPAKTUKHU
VHJIUBUJIA.

[TonbITKa OJTHOBPEMEHHOTO YJIEP)KAHUS B CO3HAHUM HECKOJBKHUX HE CBS3aH-
HBIX APYT C APYTOM MOPEACTABICHUNA O CTPYKTYpPE JBUKEHHS, CKOPOCTH IBUKCHUS
OTAEIBHBIX 3BEHBEB, CHJIAX BOJIEBOTO BO3JICHCTBUS HA MOTOPHBIE LIECHTPHI MIPEIOTpe-
JeNsIeT UX cla0dyr KOHIEHTPAIMIO, a TO U MOJIHYI0 UPPAAHAINI0 KAaKUX-TO U3 HHUX.
Pe3ynbraTomM 3TOr0 CTAaHOBUTCS HIMPOKHI BHIOOpP BapHaHTOB BO3JEHCTBUS Ha MO-
TOpPHbIE LEHTPBI. [IOHATHO, YTO B TAKUX YCIIOBUSAX BEPOSATHOCTH TOYHOI'O BBINOJIHE-
HUs 3aJlyMaHHOrO JABHWXKEHHUs C NEPBOM NONBITKM BEChbMA HE3HAayuTesbHA. MIMEHHO
CJIO)KHOCTh OJIHOBPEMEHHOTO yJEpKaHUSI B MaMSATH OOJIBIIOTO KOJIMYECTBA DJIEMEH-
TOB OCBAMBAEMOTO CJIOKHOTO JIBUTATEIIBHOTO JEUCTBUS U MPEAONPENECISET UCIIOIb-
30BaHME METOJA Pa3ydyMBAaHUA 110 YACTAM. B 3TOM cilydae KOHCTPYKLHSI TPEHUPYeE-
MOTO JBWKEHHUS TOATAIHO YCJIOXKHSETCS, MO MEPE YCTAHOBJICHUS CBSI3€M MEXIY
3JIEMEHTaMHM, pa3y4YruBa€MbIMU TIEPBBIMHU.

Brinmonnenue nepBoi MonbITKU U (GUKcalus €€ HEeyJAa4HOro pe3ysbTara Ipe-
JOTpeIeIsIeT BOSHUKHOBEHHE TTOTPEOHOCTU B KOPPEKIIUUA CTPYKTYPhI BBITTOJTHEHHOTO
NBIKEeHUS. [IpoBeCcTH KOPPEKIMIO MO3BOJISAET MBICIUTEIBHBIA aKT — O8uecamenvHas
SKCMPanoasayusi.

Oxempanonsyust (unmepnonsiyus) Kak yMCTBEHHOE JIEHCTBHE — 3TO MPOTHO-
3UPOBAHUE OJHUX BEJIWYMH SIBJICHUW HA OCHOBAaHWM YYETA APYIMX BEJIUYUH, C IEP-
BBIMU CHCTEMHO CBSI3aHHBIX. DKCTPANOJIMPOBAHUE MOKET UMETh OTHOIIEHUE TOJIBKO
K MPOLIECCAMH, XapAKTEPUCTUKUA KOTOPBIX OIMUCHIBAIOTCA B MATEMATUKE CTECIIEHHBIMHU
¢yaknusvu. C TOYKHA 3peHUS] MATEMATHKU SKCTPAIOJSIIUS — 3TO MPOJOJDKEHUE
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GbyHKIIUY 3a TIpeIesibl €€ 00JacTH ONpeeTIeHuUs, TP KOTOPOM MPOTOJIKEHHAs (PyHK-
Usl TPUHAICKUT 3aJJaHHOMY KJ1accy.

Kak 1 BO Bcex Apyrux ciiydasx 3KCTparoJupoBaHusi, IPUMEHEHUE JBUTATEIb-
HOM 3KCTPAINOJISIUU MOXKET UMETh MECTO MIPU OOHAPY>KEHUU CUCTEMHOM 3aBHUCHUMO-
CTH U3MEHEHHMSI OJTHOM BEJIMUMHBI OT U3MEHEHUS APYTOH.

B nHamem ciydae u3MEHEHHE CUJIBI BOJIEBOTO BO3ICHCTBUS HAa MOTOPHBIN
IEHTP MBIIIIBI BEAET K MPSIMO MPONOPIUOHATBHOMY U3MEHEHHUIO YCKOPEHUS Bpallie-
HUSI 3B€HA, C HEW CBS3aHHOTO (JIMHEWHAas 3aBUCUMOCTh). Ha 3ToM OCHOBaHUM Uelio-
BEK CO3HATEIBHO KOPPEKTUPYET HETOYHOCTH JBUXKEHUM, TOCPEACTBOM AKCTPAMOJIH-
POBaHMs BHOCSI I3BMEHEHUS B MIPEACTABIICHUS O CUJIaX BOJIEBBIX BO3JEHCTBUI Ha MO-
TOpHBIE LIEHTPhl. HO BHECEHNE N3MEHEHU MOKET UMETh MECTO TOJIBKO TOT/a, KOraa
YeJIOBEK, JI0CTATOYHO YETKO MPEJICTABIISISI KHHECTETUUECKYIO CTPYKTYPY BBITIOJTHEH-
HOT'O JBMKEHHUSI, CPAaBHUBAET €€ ¢ 00pas3IoM, OJHOBPEMEHHO YJIEPKHUBasi B COZHAHUU
NPEACTABICHUE O BEJIIMUMHAX, UMEBIIUX MECTO BO3JIECHCTBUI HA MOTOPHBIE LEHTPHI.
[To 5T0i1 MpUYMHE YCTAaHOBJIICHUE ACCOIMATUBHBIX CBS3EH MEXAY MCUXHUUYECKUMU 00-
pazaMu CIy4YMBIIUXCS U3MEHEHUM W MPEJICTABICHUSIMHA O CHJIaX BOJIEBBIX BO3IECHCT-
BUIl HA MOTOPHBIC LIEHTPHI [IPU HETOYHOM BBITIOJHEHNN JIBUKEHUS UMEET TAKOE JKE
3HA4YE€HUE, KaK U IPU IPABUIIbLHOM BBIIIOJTHEHUH.

[Io Mepe 0CBOEHUSI KOHKPETHOTO JIBUKEHHUS, MHOTOKPATHO MBITASICh €0 Ipa-
BWJIBHO BBITIOJHUTD, YEIOBEK HAKAIUIMBAET JBUTATEIbHBIN ONbIT. CTPyKTypa HETOU-
HBIX JICCTBUI 3alIOMUHAETCS U CPABHUBAETCA C 00pa3lioM, OPUEHTUPYSICh HA KOTO-
pBIii, CO3HAHUE MTOCPEACTBOM IKCTPAIOISIAUA KOPPEKTUPYET CUIIBI BOJIEBBIX BO3/ICH-
CTBHUI Ha MOTOPHBIE IIEHTPHI, U3MEHSI KUHECTETUUECKYIO CTPYKTYPY JBUTaTE€IbLHOTO
aKTa.

OOyueHue JBUKEHUIO METOJOM MPOO M KOPPEKIMHU OMIMOOK UAET 10 MOMEHTA,
MOKa JBUXKEHHUE HE HAYHET CTaOWUJIbHO MPaBWIHHO BBIMOJHATECA. Ho mocTukenue
HY>KHOW TOYHOCTHU M CTAOMJIBHOCTU BBITMIOJHEHUS JIBIDKCHMSI HE O3HAuYaeT, 4yTo Tpe-
HUPOBOYHBIN MPOLIECC B CBA3U C 3TUM CIEAyeT 3aBepinTh. Ha naHHOM 3Tare BO3HU-
KaeT HOBas 3ajiaya — YCUJICHHE BHYTPEHHUX CBs3€l cPOPMUPOBAHHOTO MpejCTaBIe-
HUA O ABWKEHUH. [Ipoliecchl yCcuineHus: CBA3€H B IaHHBIX CIIydasiX 3TO MPOLECCHI OC-
BOCHMUS JIBUTATEIIbHBIX JIEVCTBUM.

Kak u yaepskanve B CO3HaHUU 00pa3oB JIFOOOTO IPYroro BHJIA, MIPEACTABICHUE
TBYKEHUS TpeOyeT omnpeneaEHHbIX TpaT HepBHOM sHeprun. Yem xyxe oOpas ABUxke-
HUsl chOPMUPOBAH, TEM CUIJIBHEE JOJIKEH COCPEAOTOUUTHCS YEJIOBEK, YTOOBI TOT CTa
B JIOCTATOYHOW Mepe YETKMM. HemocTaTok Ke KOHUEHTpPAUWU NPEIONpPEAEsacT He-
TOYHOE BBITIOJIHCHHUE IBUKEHUS, O YEM MBI YK€ TOBOPHIIN.

Yceunienne BHYTPUOOpA3HBIX CBSI3€M MO MeEpE BBIMOJHEHHUS TPEHUPOBOUHBIX
MOMBITOK CO3AAET YCIOBUSA IS Oosiee JIETKOro MPECTaBICHUS JIeTaJIe JBUKCHUS U
WCIIOJIb30BaHUsI OCBOOOJIUBIIICICS HEPBHOM PHEpruu B Apyrux uensx. Kpome toro,
Xopo1io chopMUpOBaHHBINM 00pa3 BUKEHUS JIETYE U OBICTPEE CBA3BIBACTCS C 00pas-
aMu 00CTaHOBKH, B KOTOPOH JaHHOE JIB>KEHUE CIIEAYET BBITIOIHSITH, CJICIOBATEIBHO,
ObICTpee B HY)KHBII MOMEHT aKTyaJIU3UPYETCSI.

VYxyamaer 4€TKOCTh MPEACTABICHHUS O JABUXKEHUHM M, COOTBETCTBEHHO, HEra-
TUBHO CKa3bIBACTCSI HA TOYHOCTH JBUKEHUH JIEWCTBHE OTBIEKAOMMX (PaKTOPOB, Ha-
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augre OOJIEBBIX ONIYIIEHWH, a TAaKKe CTPEMJICHHE MPOSBUTH HEAJCKBATHYIO BO3-
MOYHOCTSIM CHITY.

JI71si IpaBUIIHOTO BBIMIOJHEHUSI ABUTATENbHBIX JEHCTBUNA B JUCKOMMOPTHBIX
yclIoBUAX TpeOyeTcst B O0JbIIe Mepe, 4eM 0O0BbIYHO, COCPEIOTOUECHUE BHUMAHUS Ha
TEXHUKE JBH>)KECHUU. B CBS3M ¢ 3THM, €ClM J1a’ke B HOPMAJIbHBIX YCIOBHUSIX OT CIIOPT-
cMeHa TpeOyeTcs MpeesibHasi COCPEAOTOYCHHOCTD NP BHITIOJIHEHUH JIBUXKEHUS, TO B
YCIIOBUAX HEKOM(OPTHBIX JaHHOE JBM)KEHHE MPAKTUYECKH TapaHTHUPOBAHO OyeT
BBITIOJTHEHO C OIIMOKaMHU.

CBoliCcTBOM JTI000TO BUJA MAMSATH, B TOM YHCJIE TIAMSTH JBUTATECILHOM, SBIIS-
eTCsl 3a0bIBaHNE WJIM CHIDKCHUE CUJIBI aCCOIMATUBHBIX CBS3EH 32 BpEeMsI OTCYTCTBUS
noBTopeHus. CleICTBUEM 3TOTO CTAHOBUTCS CHHM)KEHUE YETKOCTU MPEACTABICHUS O
JBU)KCHUU, KOTJla BO3HHKAET HEOOXOJIMMOCTh CJEJIaTh €ro BHOBb, U BBINIOJHEHUE
NIBHKEHUS C OIIHOKO.

bricTpoTa 3a0bIBaHus OMpENEseTcss MPOYHOCThIO YCTAHOBUBIIUXCS CBS3EH.
Tak ke, Kak ¥ cuia CBS3€H, MPOYHOCTh PACTET IO MEpPE NMOBTOPEHUS JIBUKECHMUS.
[Ipo4HOCTBIO aCCOLMATUBHBIX CBsI3EH OIpeaesaeTcs ObICTPOTa BOCCTAHOBIIEHUS TOY-
HOCTHU JIBUKEHHUS T10CIIE JUIUTEIBHOTIO OTCYTCTBUS TIOBTOPEHUS.

MHuozomakmHuble ayuKiuuecKkue U YUKIU4YecKue 06UNCeHus

3agada JOCTH>KEHUSI HEPEPHIBHOCTH IBUKEHUM, KaK IIPU BBIOJIHEHUN IEUCT-
BUM LUKIMYECKOTO XapakKTepa, TaK U MPU BHIIIOTHEHUN AUKIMYECKUX MHOTOTAKT-
HBIX JIBIDKCHHH, JelaeT HEOOXOJMMBIM YETKOE OJHOBPEMEHHOE TMPE/ICTABICHUE
CTPYKTYpbl KaK MUHUMYM JBYX OTAEIbHBIX (OJHOTAKTHBIX) ABUKEHUN — COBEpIIIae-
MOT0 M cieayromniero 3a HuM. HecoOmroieHre JaHHOTO YCIOBUS BEIET K TOMY, UYTO
MOCJIe 3aBEpILICHUS MEPBOTO JABUKEHUS UYETIOBEK OYAET BBIHYXKJIEH OCTAHOBUTHCS,
YTOOBI MOMBITATHCS BCIOMHUTD O TOM, YTO JI€JaTh JajbIIle.

B ciiyyae BBITIOTHEHUSI ABYXTAKTHOTO JBM>KEHUSI, YEIIOBEK OT €ro Havaia u J0
MOMEHTa PELICHUsl JABUTATEIbHOM 3aJa4d JOJDKEH YAEPKUBATh B CO3HAHUMU IpPEH-
cTaBjeHue 00 000WX JTamax ABUTATENBHOTO akTa. [Ipu yaiMHEHWU JBUTATENHHOU
KOMOUWHAIIMU, O TOCIEAYIOMMX JBUKCHUSX YEJIOBEK BCIIOMHHAET B IMPOIIECCE BHI-
IIOJIHEHUS MTPEIBIAYIIUX.

[IpencraBienre CTPyKTypbl MHOTOTAKTHOTO JBMKCHHSI HE B MOJHOM OO0BEME,
MO3BOJISIET JOCTUTATh JIYYIIeH KOHIICHTpAllUU OOpa30B OTIEIBHBIX IBWXKEHUU. B
CJIydae COBEPLICHUS LUUKINYECKUX JIBUKECHUH, YEJIOBEK MHULIUUPYET HENPEPHIBHYIO
KPYTOBYIO aKTyaJM3allii0 OJHUX U TEX K€ MPEICTABICHUM.
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TJIABA 4.
®AKTOPBI, ONPEJAEJISIIOIIME ®U3NYECKUE
CIIOCOBHOCTH UHIUBUJIA

B teopun ¢usznueckoro BOCIUTaHUS BBIACIAIOT MSATh BUJIOB (PU3NUECKUX (JIBU-
raTelibHbIX) CIIOCOOHOCTEH 4elloBeKa: (U3MUYECKYI0 CHITy, (PU3UYECKYI0 BBIHOCIH-
BOCTh, OBICTPOTY, JIOBKOCTb, THOKOCTh. B Haieil paboTre Mbl pacCMOTPUM TEpPBbIC
YeThIpe BUa, Kak Haubosee BaxKHbIE, HAOOJee CI0XKHBIE B CBOMX MPOSBICHUSIX, BO
MHOT'OM JpPYT C IPYTOM CBSI3aHHBIE.

4.1. q)aKTOpbl, onpeaeaaommne CHJI0BbIC CIIOCOOHOCTH HHIUBHIA

Cunogvie cnocoonocmu — 3mo OOCMYNHASL UHOUBUOY BENUUUHA OeUCMBUsl HA
OKpYyHcaowue 00bekmol U COOCMBEHHOe Melo NPU COBePULeHUU meX UL UHBIX O8U-
2amesibHbIX OelCmBULL.

Benmnuuna neiictBus onpeaensieTcss psaaoM (pakTopoB BHEIIHETO W BHYTPEHHE-
ro TJiaHa.

BraemmaumMu gakropaMu SBISIOTCS MEXaHUYECKHE YCIOBUS JCHCTBUS MBIIICU-
HOM CHJIBI U CKOPOCTD JIBH)KCHUSI 00BEKTA, Ha KOTOPBIN OKa3bIBAETCS BO3CHCTBHE.

MexaHn4eCKMMM yCJIOBUSMU JECUCTBUS MBIIIICUHON CHUJIBI SIBJISTFOTCSI:

- TIJICYO JICHCTBHUS MBIIICYHOM CHIIBI HA OOBEKT;

- YIOJ1 IPUJI0KEHUSI MBIIIEYHON CHIIBI K KOCTHOMY pblYary;

- YIOJ1 IPUJIOKEHUSI BHEIITHEN CHJIBI K KOCTHOMY pbIYary;

- TIOJIO’)KEHUE 3BEHBEB Tejla OTHOCUTENBHO BHIOPAHHOTO HAMpAaBJIEHUS MOCTY-
MaTeJIbHOTO BO3ACHCTBHS.

[I;1eyo nercTBUS MBIIIEYHONW CHUIBI HAa OOBEKT ITO OTHOIIEHUE JUIMHBI IjIeYya
TATH MBIIIIBI K TJICYYy TPHUIOKESHHS CHIIBI K 00BheKTY. [1l1e40 TSAru MBIIIIBI ATO TIep-
MEHIUKYJISP OT OCH BpAICHUS 3B€HA TEJIa 0 JIMHUM, TTOKA3bIBAIOIICH HAIIPABJICHHUE
U MECTO TATH MBIIIIBL. [11e90 npritokeHust CUilbl K 00BEKTY 3TO PACCTOSIHUE OT OCH
BpallleHus JI0 MeCTa JACHCTBUS 3BEHA Tella Ha OOBEKT. Y IJIMHEHHE TuIeda MPHIIOXKE-
HUSI CWIbI, TP HEM3MEHHOM ILJI€Y€ TATU MBIIILBI TPUBOJUT K CHHXKEHUIO CUJIBI JCH-
CTBHUS.

Mpimia npa CBOEM COKpPAIIEHUH OJTHOBPEMEHHO BO3JICHMCTBYET HA JBa 3BEHA
Tena. Ho cuiibl 1eCTBUS MBIIIIBI HA KaXK/10€ U3 3BEHBEB OTJIUYAIOTCS, B TOM YHCIIE U
110 TOMY, YTO PacCTOSHUS JO OCEW BpalIEHUs] OT MECT NPUKPEIVICHUS MBIIIIBI K OJ1-
HOMY M JpYromMy 3BeHY pasHble. [I0 3TOM mpuYMHE 3HAYUTEIBHO OTJIMYAETCS CUja
NeNWCTBUS KBaJIpUIIeTica Ha ToJieHb U Ha Oenpo. Cuiia aeiicTBUs Ha OeIpo 3HAYUTEb-
HO OOJIbINIE, YTO CO3AAET YCIOBUS JJIsl BHITIOJIHEHUS TIPUCEAHUM ¢ OOJIBIIUM BECOM,
YeM BeC, ¢ KOTOPHIM MOXKHO C/AENaTh YIpaXKHEHHE pa3rudaHue rojieHu B MOJIOKESHUU
cuns. [lo »Toii e mpuurHe cuiia JEeHCTBUS TPUIEIICA TPU OTKUMAHUSIX OT OpyCheB
OOJIBIIIC CHUJIBI JICHCTBUS TPHUIIETICA IIPH PA3ruOaHUH TIPEATLICUbSI.

[151e40 TATH MBIl ONPEAEISAETCS YIIIOM JIEVMCTBUS MBIIIEYHOW CUJIBI HA KO-
cTHBIN pbryar. Hanbosnpinee mieuo uMeeT MecTo, KOra 3B€HO HaXOAUTCS MO/ YTIIOM
JIEBSIHOCTO TPAAYCOB K HAIIPABJICHHUIO TATH. B 3TOM mosI0’keHUH camoe OO0JIbIIoe Tijie-
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Y0 JIE€HCTBUS MBIIIEYHON CUJIBI M caMas OoJiplas cuia aeiicTtsus. OTKIOHEHHUE B JIIO-
OyI0 CTOPOHY IPHUBOJIUT K €€ CHUKEHUIO.

OcoOEHHOCTBIO aHAaTOMUYECKOTO CTPOEHUSI 4YeJIOBEKa SBIISIETCS HAalWYUE B
CTPYKTYpE €r0 KOCTHO-MBIIIEYHONM CHCTEMBI JIBYX THIIOB PBIYa)KHBIX MEXAHU3MOB.
OTO pBIYAXKHBIE MEXAHU3MBI, U3MEHSIONIUE YTOJI TSATH MBIIILBI IO MEPE BpAILLCHHUS
3B€HA B CyCcTaBe U HE W3MeHswomue. K nepBbiM, B 4aCTHOCTH, OTHOCSITCSI pbIYaKHBIC
MEXaHU3MBI: TIJICHO-TIpeIIeube-Outierc (crudanue npearedbs); 0eapo-TyI0BHUIIe-
npsiMasi MbliIa o6eapa (crudanue TyJoBUINA); OeApO-TOJIEHb-ABYTJIaBas MbIIIIa Oe/-
pa (crubanue royieau) u apyrue. Ko BTOpeIM: miedo-npeanieybe-Tpulenc (He 3aBu-
CUMO OT TOrO Kakoe M3 JBYX 3BEHBEB BpAIlla€TCs B JIOKTEBOM CYyCTaBe); Oenpo-
TOJICHb-KBAJIPUIICTIC (TaKXe B O0OMX CIydasix); TYJOBUIIE-TUICHO-IEIbTOBUIHAS U
Ipyrue.

[1;medoM EeMCTBUSL BHELIHEW CUJIbI OMPEACISETCS CUJIa MBIIIEYHOTO COKpaIle-
HUs, HEOOXOoJIMMasi JIJIsi OKa3aHWs BpalllaTeIbHOTO MpOTUBOAEHCTBUs eil. Camas
OoJIpIIIas CUJjia MBIIIEYHOTO COKpAIIeHUs TpeOyeTCsl, KOT/1a BHEIIHSSI CHJIa JIEUCTBYET
IIOJ YIJIOM JIEBSHOCTO I'paaycoB. B 3TOM MOJIOKEHUU CaMO€ JJIMHHOE IUIEYO JIEUCT-
BUS BHEIIHEW cuiibl. Uem OoJbIle OTKIOHEHHE OT YIJia JIEBSTHOCTO IpalyCoB, TEM
MeHbIIIe cuibl Tpedyerca. [lnevyo nelicTBus BHEUTHEN CUJIbl HA KOCTHBIN phIuar mpej-
CTaBJIsIET COOO MEePIEHIUKYIISP, MPOBEAEHHBIN OT OCH BpAIlleHUs K JIMHUU, ITOKa3bl-
BAIOLLIEH HAIIPABJIIEHUE U MECTO JECUCTBUSI CUJIBI.

Cuita MBIIIEYHBIX COKPALIEHUN NMPHU OKa3aHUM ITOCTYHATEIbHBIX TPOTUBOACH-
CTBUH ONPEAEISACTCS PACIIOJI0KEHUEM KAXKIOTO U3 3BEHHEB OTHOCUTEIBHO HAMpPaB-
JIeHUsI ACUCTBUsI BHEIIHEH cuibl. UeM Oosblie yrona ACHCTBUS BHEIIHEH CUIIBI Ha
3BEHO oTimyaeTcs oT yriaa 90%, TeM MeHbllas cuia TpeOyeTcs, sl COXpaHEHUs He-
MOJIBUKHOCTH 3BEHA.

[TonoxxeHneM 3BEHBEB Tejla OTHOCUTEIHLHO BHIOPAHHOTO HAIPABIICHUS MOCTY-
NaTeJIbHOTO BO3JACHUCTBHUSL ONPEAEISIETCS CUIIA, C KOTOPOU YEIOBEK B COCTOSIHUM BO3-
JIECTBOBATh Ha OOBEKT C IIEJIbIO €ro mepemMenieHrs. Uem Oobliie 1miedo aeiCTBUS
3B€HAa, TEM MEHBIIE CUJa €ro JICUCTBHS, MPU TOM K€ CUJIE COKPALLICHUS MBIIILBI.
[1nedo geicTBUs 3BeHA Tella MPEICTABIAECT COOON MEPIEHAUKYISP, MPOBOJAUMBINA OT
OCH BpAIlICHUs 3B€HA K HAIIPABJIEHUIO ITOCTYIIATEIIbHOI'O BO3IEUCTBUSI.

Tak Kak TOJIO)KEHUE OTACIBHBIX 3BEHBEB TEJId OTHOCUTEIBLHO HaIpaBJICHUU
MOCTYTATEIbHBIX BO3JEHCTBUNA W MPOTUBOJCHCTBUN OBIBAET HE OJIMHAKOBBIM, TO U
€YU JEWCTBUSL KaXJO0ro 3BE€Ha OyAyT OTJIWYaThCS APYT OT Apyra. B cBs3u ¢ yewm,
cuJja JAeUCTBHS HA 0OBEKT OyAEeT OTpaHUYMBATHLCS CUIJION JEHCTBUS 3BE€HA, HAXOAAIIe-
rocsi B CaMOM HEBBITOJHOM TMOJIOKEHUHU (MPH YCIOBUHU, YTO CUJIOBOM MOTEHIIMAI
MBIIIII], CBA3aHHBIX C KaXKJbIM U3 3BE€HBEB, OJMHAKOB).

OnTtumMusanmsi MEXaHUYECKUX YCIOBUM JIEVCTBUSl MBIIICYHON TSITH SIBJISETCS
I[EJIbI0 TPEHUPOBOYHON pabOThI MO CTAHOBJIEHUIO M COBEPIICHCTBOBAHUIO TEXHUKU
COPEBHOBATEIIbHBIX JIBUTATEIbHBIX ACHCTBUUA. OgHUM W3 YCIOBUH 3(P(HEKTHBHOCTH
JTAHHOU pabOTHI ABISETCS WHIUBUYTBHBINA TTOAXO0/ K KaXJIOMY 3aHUMAIOIIEMYCS.

Benuunna neiicTBus Ha IBWXKYIIMNCSA OOBEKT CBsI3aHA CO CKOPOCTBIO €ro Iie-
pemernieHusi. Uem Oosibiiie CKOPOCTh JIBIKCHUSI 00BEKTa 10 HaINPaBICHUIO BO3JEHCT-
BUS, TEM MeHbIe BenuuuHa. [Ipu 3ToM paboTa, KOTOPYIO COBEPIIAIOT MBIIIIIBI 32
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€IMHUITY BPEMEHH OBICTPOTO BIKEHHS OCTAETCS TaKOM K€, KaK U Mpu paboTe B cTa-
THYeCKOM pexkume. CaMoe CUIIbHOE JICUCTBHE Ha MepeMelniaeMblii 00BEKT OKa3bIBa-
€TCsl B MOMEHT, KOTJla TOT HaXOJIUTCSl B HEMOABH>KHOM COCTOSIHUH.

CHmwKeHUEe BeJTUYUHBI ICUCTBHUS, II0 MEPE POCTa CKOPOCTU JABHMIKEHHUS 00BEKTa
BO3JICKCTBUS, SABIACTCS (PU3MUECKUM 3aKOHOM, UMEIOIUM OTHOIIEHHE KO BCEM Me-
XaHUYECKUM B3aUMOJCHCTBHUSAM, 32 UCKIIFOYEHUEM CITYyYa€B PEAKTUBHBIX JIBUKECHUM.

Cy1iecTByeT MHEHHE, YTO BBIMOJHEHUE OBICTPHIX JIBIDKCHUN XapaKTEePU3yeTCs
HETPEIeTbHBIMUA HaIpPSHKEHUSIMUA MBI, TaKOBBIMU, HAIPUMEP, IBHKCHUSIMHU CUH-
TAlOTCS - OTTAJIKWBAHKWE B MPBIKKAX B JUIMHY W B BBICOTY C MecTa U ¢ paszdera, Gpu-
HAJIBHOE YCUJIWE MPU METAHUU CIIOPTHUBHBIX CHAPSAJIOB.

C To4ky 3peHus PU3NIECKUX 3aKOHOB MOMBITKA IPUHU3UTH 3HAYCHUE CHIIOBOM
COCTaBIISIOIIEH OBICTPBIX JABMKEHUN BBITIIAIUT HenornuHo. [lepBriit 3akon HeroTo-
HA HU KTO HE OTMEHSUI, & OH TOBOPUT O TOM, YTO YCKOPEHHUE TEJIa ONpPEIEIISIeTCs Je-
JICHUEM CUJIbI JIEWCTBUS HA TEJIO HA ero ke Maccy. I1o 3Tol npuunHe yCKOpEeHHue Me-
HEe MAaCCUBHOTO Tena Oyner OoJibliie, YeM YCKOpPEeHHE Telia ¢ 0oJbllieil Maccou, mpu
TOM e CuJie BO3JIecTBUs Ha HUX. U yem OoJblliee ycuiiie pa3BUBAIOT MBIIIIIBI, TEM
OoJbIlle YCKOpEHHUE, TeM OBICTpee BBINMOJIHSETCS NBIKeHUe. [IposiBneHue Makcu-
MaJbHO BO3MOKHOM CHUJIBI 0OYCJIaBIMBAET BBHIMOJHEHUE JIBIXKCHHSI ¢ MAKCHUMAJIbHO
BO3MOXHOM ISl MHAMBUIA ObICTpOTON. M3 3TOrO Clienyer, 4To rOBOPUTHh O HEmpe-
JIEbHBIX HAMPSXKEHUSX MBIIII TPU BBIMOJIHEHUH OBICTPHIX JBUXKEHUN HEMPaBUIBHO
C TOUKM 3peHus pu3uku. /[pyroe aeno, 4To cuja ACUCTBUS HA MEepeMeIIaeMblii 00b-
€KT CHMKAETCS 10 Mepe Habopa CKOPOCTH.

B kauectBe mpumepa HEOOXOIUMOCTH MOBBIIICHUS] CUJIIOBOTO MOTEHI[MANA Ye-
JIOBEKA, BBITOJIHSIONMIETO YIIPAXKHEHUSI HA CKOPOCTh, MOKHO HA3BaTh JIETKOATJIETUYE-
ckue MeTaHus. Hu 0 kakoM JOCTOMHOM pe3yJibTaTe B METAHUAX PE€UYb UJITH HE MOXKET,
€CJIU CIIOPTCMEH HE MPOSBIISAET IOCTATOYHO OOJIBIIYIO MBIIICUHYIO CUTTY.

CHwKeHue Cuibl ACUCTBUS, IO Mepe Habopa CKOPOCTH OOBEKTOM BO3ACHCT-
BUSI, CUJIbHEE BCETO MPOSBISIETCS MPU BHINIOJHEHUH JBUKEHHUI HUKJIMYECKOTO IJIaHa,
Kor/a ObICTPOTa BBINOJHEHUS JIBI)KCHHUM BO3pacTaeT Mo Mepe pocta ux yucia. Ha-
IpuMep, TIPH BBIMIOJIHEHUU CTApPTOBOTO pa3roHa B Oere.

[To mepe Habopa CKOPOCTH CHIIKAETCS CHUJIa JACHCTBUS HA TEJIO CIIOPTCMEHA €To
COOCTBEHHBIX MBIIII] B MOMEHT OTTalkuBaHusi. OJHOBPEMEHHO C 3TUM PACTET CO-
POTUBIICHUE JBUKEHUIO CO CTOPOHBI aTMocdepbl. HaunHaroT mposBisTh ceds u
JpyTye BUJIbI CONMPOTUBIICHUM. B UTOre, MaKCUMaJIbHYIO CKOPOCTh CIIOPTCMEH HaOU-
paceT B MOMEHT, KOTJIa CHJIa JEUCTBUS U CHJIbI COITPOTUBIICHUN CpaBHUBAOTCA. M uem
OOJIBIIIYIO CHITY CIIOCOOHBI Pa3BUTh MBIIIIIBI CIIOPTCMEHA, TEM € OOJIBIIEH CKOPOCTHIO
oH Oyzaer GexaTh. C 1€IbI0 MUHUMHU3AIMU HETaTUBHOTO 3(QerTa cOnpoTUBICHHUS
BO3/1yxa OETryHbI CIIPUHTEPHI IO MEPE POCTA CIIOPTUBHOIO pe3yJibTaTa YaCTUYHO Me-
HSIOT TEXHUKY Oera, i TOro, YToObl y4acTUTh IIIar.

[TomumMo BHEMHUX (PAKTOPOB, CHIIOBBIE BO3MOXKHOCTH WHIWBHUJA OMPEHEIs-
I0TCSI psiioM (DAaKTOPOB BHYTPEHHETO TJIaHa, a UMEHHO, (PU3UOIOTUYECKU 00yCIaBIIu-
BA€MbIM MOTEHI[MAJIOM CHJIbl MBIIIIEYHBIX BOJOKOH, CTEIEHbIO UX YTOMJICHHUSI, KOJIU-
YECTBOM MBIIIIEYHBIX BOJIOKOH, PUBIIEKAEMBIX K COKPAILICHHUIO.
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CuIi0BOYM MOTEHIMANI MBIIIIEYHBIX BOJIOKOH OMPEAEIIeTCs IIOMAIbI0 CeUeHUs
MuopuOpui1. Yem O0JbIIe MII0MIA b CEUEHUS, TEM O0JIbIlIe MUO3UHOBBIX TOJIOBOK B
coctaBe MUOGUOPWILT MIPU OJUHAKOBOW JUIMHE MBIIIEYHBIX BOJOKOH, TeM OOJIbIle
peakuuii ruaponusza AT® 0THOBpEMEHHO UMEET MECTO, TEM CHIIBHEE COKPALIECHUS.

CuI0BOM MOTEHIMAJ MBIIICYHBIX BOJOKOH MOET MEHSTHCS B IPOLIECCE BHI-
noJiHeHUs paboThl. CHIKATHCS BCIEACTBUE CHUKEHUSA KoHIeHTpauuu AT® B MbI-
[IEYHBIX BOJIOKHAX, U 00YCIAaBIMBAEMOI0 3TUM CHWXKEHHEM YHCJIa peaKIUuil TUApO-
mu3a AT® 3a eqununy BpemeHu. Bo3Bpamarbest K HCXOAHOMY YPOBHIO BO BpeMs OT-
JbIXa, MO0 Mepe BOCCTaHOBJIEHHUS 3anacoB AT®. B cinyyasx qJOCTaTOYHO AIUTEIBHOU
pabOThl MPUYMHON CHUKEHUS CHJIBI COKPAIIEHUS MBIIMICYHBIX BOJIOKOH CTaHOBUTCS
YaCTUYHOE pa3pylieHrne MUOGUOPHILIT KUCTIOW Cpefioi capKOIIa3MEbl.

Konm4ecTBO MBIIIEUHBIX BOJOKOH, MPHUBJICKAEMBIX K padoTe, OMpeaensieTcs
CUJIOM BOJIEBOTO BO3JICMCTBUS HA MOTOPHBIE LIEHTPHI MbIiIL. CUJI0N BOJIEBOrO BO3-
JIEUCTBHUA YEJIOBEK CIIOCOOEH MPOU3BOJIBLHO MAHUITYJIMPOBATH TaK e, KAK U TOUYEYHO
HaIPaBIIATh BO3JCHCTBUE HA TOT WJIM MHOM MOTOPHBIA LIEHTP Wiu ux rpynny. Cuiy
BOJICBBIX BO3JICCTBUM YEJIOBEK MOYKET 3allOMUHATH, BKIIFOYAs IPEACTABIICHUS O CUIIE
B cOCTaB 00pa30B JBUKEHUH.

EcrecTBeHHO, UTO cuiia BOJIEBOIO BO3JACUCTBHUS Ha MOTOPHBIE LIEHTPBI, KAK U
aKTUBHOCTh MX PEAaKIMM Ha HEro, OrpaHUYUBAETCA (PU3UOJIOTHYECKU (MAKCUMAIbHO
noctiwkumont cuion Bo30yxkenus [THC). B To ke BpeMs oOHapyXUBaroTCs IPUIH-
HbI, 0OyCJaBIMBAIOIIME€ B OOJBIIMHCTBE CIIYy4ae€B HEBO3MOXKHOCThH JOCTHXKEHUS WU
ATHUX BEJIWYUH, 3aJ10°KEHHBIX TPUPOHOM.

[IpruurHaMK, OTPAaHUYMBAIONIMMHU BOJIEBOM MOTEHUHAN, SIBIISIIOTCS MPHUYUHBI
MICUXUYECKOTO, (PU3UOJIOTUYECKOTO U MICUXOPU3HOJIOTHUECKOTO MPOUCXOXKICHHUS.

[IprunHBI MCUXUYECKOTO MPOUCXOXKAEHUS 3TO — HEAOCTATOYHAsT MOTHBUPO-
BAHHOCTH HA JOCTHUKCHUE LIEJIU JBUTATEIBHOIO IEMUCTBUS U JEUCTBUE OTBJICKAKOIINX
(dakTopoB.

CreneHpl0 MOTUBHUPOBAHHOCTH, BO-TIEPBBIX, OMPEAEISIETCS MOTEHIMAT BOJIE-
BOI'0 BO3JEHCTBUS HA MOTOPHBIE LIEHTPHI, YTO B UTOTE ONPEAEISIET CUJIOBOW NOTEH-
[[MaJl UHJIUBHU/IA TIPU BBITIOTHEHUW TOW WM OHOU PaOOTHI.

Bo-BTOpPBIX, CTENEHh MOTUBALMUA ONPEAENSAET CTEIEHb TOTOBHOCTH MHAMBUIA
TepHeTh 00Jb, BOHUKAIONIYIO B MBIIIIAX M CyCTaBaxX MPW 3HAUYUTEITHHBIX HaIpsiKe-
Husx. W eciau moTtHuBaIus K paboTe OKa3bIBaeTCS HEAOCTATOYHOM, HAMIPATATHCS CUJTh-
HEe OMpeIeIEHHOTO YPOBHSI COOCTBEHHAs] HEPBHAsI CUCTEMa WHJIUBUIY HE TTO3BOJIUT.
JloctaTouHass MOTUBUPOBAHHOCTh HA JOCTHMXKEHUE PE3YJbTaTa, EIAET BO3MOMKHBIM
IPEeoI0JIeHNE TaKoTo pojia baprepa.

Cuta 60JIEBBIX OIIYIICHUN, BO3HHKAIOIIMX MPU (PU3UYECKUX HAIMPSIKEHUSIX,
ompenesieTcs, MPEeXe BCEro, 00beMOM MBIIIEUHONH MacChl MPUBJIEKaeMON K padoTe.
UemM OoJibliie MBIIII U 4YeM OOJIbIIe IBUTATEIBHBIX €UHUIl B UX COCTaBE 3aJeHCTBY-
IOTCSI, TEM CHIIbHEE OO0JIb.

OTtBrekaromume GakTopbl OBIBAIOT JBYX BUIOB: (DAKTOPHI, CBS3aHHBIC C pelle-
HUEM 3a/1a4 JeATeILHOCTH, B (JaKTOPHI, C PEIICHUEM 3a7a4 He cBsi3aHHbIe. K mepBbIM
OTHOCATCS JEHCTBUS 0 HAOJIOMCHUIO W OIEHKE OKPYXKAIOIIEH CUTyaIluu, BHIOOPY
BapUaHTOB JBWXeHUH. HeoOXoauMocTh B ONEPATHBHOM OIICHHUBAHUU CKJIAJIBIBAIO-
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LIEHCS CUTYallMd M NPUHATHHA PEIICHHHW O IMOCIEAYIOUIUX NEUCTBUAX, €MIE B XOAEC
BBIIIOJIHEHUS 33JyMAaHHBIX PaHEee, UMEET MECTO IPH 3aHATHIX MHOTMMU BUJIAMHU JI€sI-
TEIbHOCTH, B TOM YHCJIIE, IIPU 3aHATUAX MHOTMMHU BUAAaMU cniopra. Ha aTy nHTEemex-
TyaJIbHYIO paboTy TpedyeTcs 3Heprus. U uem cioxHee padoTa, TeM 00JIbIlle HEPBHOU
SHEepruM OyneT OTBOAUTHCS HA MPOBEIAEHHE TAKOT'O POJA MBICIUTENIBHBIX IPOLEAYD.
Tpara HEpBHOM PHEPIrUM Ha OLEHKY CUTYyallMd M BCIIOMUHAHUWE MOCIECIYIOUIUX JIeH-
CTBUH NIPHUBOJUT K CHI)KCHHUIO IOTEHIHMAJA BOJIEBOI'O BO3JECHCTBHMS HAa MOTOPHBIE
LEHTpBL. B pe3ynbrare 3TOro 4acTh ABUTATENbHBIX €IUHUL padOTAIOIMX MBI OYy-
JIeT OCTaBaThCsl B HEpPAOOUYEM COCTOSIHMM Jake B cliyyae, KOTJa 4eIoBeK OyAeT Ibl-
TaTbCA MPOSIBUTh MAKCUMAIbHOE YCUIIHE.

K oTBnekaromuM gakTopaM BTOPOTO BHAA OTHOCSTCS MO3HABATEIbHBIC OTBIIC-
YEHUS U MPOSBIICHUS SMOLUH.

KoHTaKT ¢ HE3HAKOMOU OKPYKaIolIeH CPpeaor npeaonpeaesieT MPOsSBICHUE Y
YeJIoBEKa M03HaBaTeNIbHOM MOTPEOHOCTH B €€ U3YYEHHH, Ha YTO PacXoayeTcs ompe-
NENEHHAs YacTh HEPBHOM 3HEPrUU. B CBSA3M C 3TUM CIOPTCMEHBI — X035€Ba COPEBHO-
BaHWM, MOJy4alOT HEKOTOPOE MPEUMYLIECTBO HAJ CBOMMH HE MECTHBIMHU CONEPHU-
KaMH.

[IposiBneHne 3MouLMii — CTpaxa, BOJIHEHHMS, pacCTPOMCTBA, NPEIONpPENEIAET
CHIDKEHHE TIOTEHIMaJIa BOJIM, BO30YX/AI0IIEel MOTOPHBIE LIEHTPbI, B CUIIy TOTO, YTO
IPOSIBJICHUE JAHHBIX AYMOIMOHAJIBHBIX aKTOB MPEAIOJIAracT aKTUBU3ALUI0 HEPBHOTO
BO30YX/I€HHS TOW WK UHOM cuJiibl. [1o TOM e npuurHe OTBIEKAOMIMN 3PPEeKT nme-
€T MECTO B CJIy4yae aKTyaJu3alluH 4yBCTBA PAJOCTH.

boib cHUXKaeT CHIIOBbIE BO3MOYKHOCTH MHIMBUJIA (PU3UOIOTHYECKU. Y BEIUYHU-
Bas 00111ee BO30YK/I€HHE HEPBHOM CUCTEMbI, OOJIEBbIE BO3ACHCTBUS CHUKAIOT BOJIE-
BOM MOTEHLHMaN yenoBeka (00sb napanu3yer Boiwo). Uem cuiibHee CTaHOBHUTCS 0OJIb,
HaIrpuMmep, Mo NPUYMHE HAKOIUIEHUS MOJIOYHOUM KHUCIOTHI, IO MPUYUHE TPABMBI, TEM
ciabee BO3ACHCTBHE HA MOTOPHbIE IICHTPHI, JaXKe €CIHM MCUXOJOTUYECKH YEJIOBEK K
HAIPSHKEHUIO TOTOB.

Crnenyer 3amMeTUTh, YTO CYIIECTBYIOT CHOCOOBI MPOTHUBOACUCTBUS d(PeKTy
CHI)KEHHUS CHUJIOBOTO NOTEHIMAa BCJIEACTBHUE NMPOSIBICHUS OOJEBBIX OIIYIIEHUNH. DTO
npuéM psijia MCUXOAKTUBHBIX BEILECTB (aHAJIbI€TUKOB, AHECTETUKOB, ICUXOTPOITHBIX
IpenaparoB, aJIKOT0JIsl), & TAKKE MECTHAsI aHECTE3Us], HAIIPUMED, XJIOPITUIIOM.

YTomiieHue HEPBHOW CHCTEMBI TakXe SBISETCS (PAKTOPOM, CHUIKAIOLIUM I1O-
TEHIMaJ BOJMU 4eJoBeKa. J[eno B TOM, 4TO TaKOro poja YTOMJIEHUE BBIpaXKaeTcs B
CHUKEHUHU BO3MOKHOCTEW BO30YK/IECHHSI HEPBHOW CHUCTEMBI B LIEJIOM M, KaK CJIEACT-
BU€, B CHUYKEHUE NTOTEHIIMAJIa BOJIEBOTO BO3/ICHCTBUS HA MOTOPHBIE IIEHTPBI.

He 3aBucHMMO OT TOro, CKOJIbKO HEPBHOW SHEPIHH OCTAETCS HAa OPraHU3aLUIO
JIBUTATEJIbHOU NIESITEIHLHOCTH, TOJIBKO YacTh €€ MOWAET Ha BO30YKJIEHHE MOTOPHBIX
1eHTpoB. [IpUunHON 3TOro0 CTAHOBUTCS HETATUBHOE JICUCTBHUE elIE OJHOro (akTopa,
B JIAHHOM cllydae (akTopa MNcuxo(u3noIoriueckoro mporucxokIeHusl.

[Tpu BBIMOJHEHUH CIIOKHBIX ABUTATEIbHBIX JIEHCTBUM, TIOMUMO BO30YXKICHUS
MOTOPHBIX LIECHTPOB, HEPBHASI SHEPIHs PACXOAYETCS HA MPEICTAaBIEHUE TOTO, YTO Ha-
1o aenatb. Yacth pacxoayeTcs Ha ynep)kKaHHe B CO3HaHMM 00pa3a BBINOJIHIEMOIO
JEeNCTBUS, YacTh, KOI/Ia 3TO HEOOXOIUMO, HAIIPABIIETCS HA BCIIOMUHAHUE CTPYKTY-
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pol Oymymmx aBuxkeHui. OT YETKOCTH MPEJCTABICHUS O ABUKEHUU 3aBUCHUT TO, Ha-
CKOJIBKO TOYHO OHO OyJIeT BBINIOJIHEHO. YeM ClloKHee COBepIIaeMOe JIBUTATEIbHOE
nercTBue, YeM oO0bEMHEe JABUTATENIbHBIA 00pa3, TeM O0JIbIlIe HEPBHBIX YCUIIUHA Tpe-
Oyercs, 4TOOBI B JOCTATOUYHOM CTETIIEHU €r0 CKOHIICHTPUPOBaTh. 3a0UpaeTcs ke JaH-
Has SHEPrusl U3 OOIIero MCToYHUKa. TpaThl HEPBHOW PHEPTUM HA yIep)KaHUE B CO3-
HAaHWU MPEACTABICHUS O ABM)KECHUH TAKKE OrPaHUYMBAIOT MOTEHIIMAT BOJIEBOTO BO3-
JEUCTBUS HA MOTOPHBIC LICHTPHI.

[TombITKa BO YTO OBl TO HU CTAJIO MPOSIBUTH MAKCUMAJIBHYIO CHITY 32 CUET CHU-
YKEHUSI BHUMAaHUS K TEXHUKE JABUWKEHUS, TPUBOAUT K JCKOHIEHTpaUK o0pasa JABU-
weHust. CnecTBUEM 3TOrO B OOJBIIMHCTBE CIIYYa€B CTAHOBUTCS MCKAXKEHUE CTPYK-
TYpbI ABHXKEHUS CO BCEMH BBITCKAIOIIMMU MOCIEACTBUSMM.

Kak u Ha cuJIOBOM MOTEHIMANIC, HA KAYECTBE MPEACTABICHUNA O JBUKCHUSX
HETAaTUBHO CKa3bIBAETCS JICHCTBUE OTBIICKAIOMINX (PAKTOPOB U HAIMUUE OOJEBBIX
omrymieHu. JlaHHOE 00CTOATENBCTBO JeiacT HEOOXOIUMBIM YCHIICHHUE BHUMAHUS K
TEXHUKE JBUTaTEIbHBIX JICHCTBHM, €Ciau OO0JIb M OTBJICUYCHUS OYyAyT MMETh MECTO.
DHeprus I 3TOr0 MOKET OBITh MOJydeHa TOJBKO 3a CUET CHIDKCHUS JIOJIH SHEPTHH,
HaIlpaBJIIEeMON Ha BO30YXJeHHE MOTOPHBIX IIEHTPOB. BeleacTBre 3Toro Mbl uMeeM
emé OoJIbIIee CHIDKEHUS CHJIOBBIX BO3MOYKHOCTEH.

[ToBTOpEHNE NBUTAaTEILHOTO JEUCTBHS, 00yCIaBIMBACT Jydlllee 3alIOMHUHAHKE
€ro CTPYKTYphI (yCUIICHHE BHYTPHOOPA3HBIX CBS3CH), UTO, B CBOIO OYepE/ib, BEAET K
CHIDKEHMIO JIOJIM HEPBHOW SHEPrUU, HEOOXOIUMOM MJI YJEpKaHUS B COZHAHUU 00-
pasa ABUTraTeabHOro aercTBUs. OCBOOOXKIAOMIAACS YHEPTHUS MOKET PACX0/I0BATHCS
Ha BO30Y>K/I€HHE MOTOPHBIX LIEHTPOB MbIIL. CJIeICTBHEM 3TOr0 CTAHET POCT 00BbEMA
COKPAIIIAIOIICHCA MBIIIEYHOW TKAHU U POCT CUJIbI MBIIIEYHOTO COKpaiieHus. 13 ato-
ro CIEAYET, 4YTO, OT TOTO HACKOJIBKO OCBOEHO JIBUKEHHE, T.€. CKOJIbKO HEPBHOM SHEP-
ruu TpeOyeTcs NIl ero Ka4yeCTBEHHOTO MPE/ICTaBICHUS, BO MHOTOM 3aBUCHUT, KaKylO
CHJIY CMOXET IPOSIBUTh UHIUBU] TIPU €TO BBITIOJHEHUH.

Cka3aHHOE BBIIIIE MTO3BOJISECT YBUIETh MPUUYMHY TOTO, IOYEMY CHJIA HE SIBJIACT-
Cs KQ4eCTBOM HWHAMBHUIA, MPH JIIOOBIX OOCTOSITEIHCTBAX MPOSBIISIONIAMCS B PaBHOM
cTereHr. YacTo 4elloBeK, CIIOCOOHBIN MPOSBIATh 3HAUUTEIBHYIO CHIIY IPU BBHITIOJ-
HEHUU OJIHOTO JBUTaTEJIbHOIO JEHUCTBHS, HE MOYKET 3TO CHEIaTh MPHU BBINOJIHEHUU
JIPYToTo, Ja)e eCiau paboTaroT OJTHH U T€ YK€ MBIIIIIHI.

OcBoeHHE TEXHUKH JIBUTAaTEIBHOTO JIEHCTBHS ITO3BOJISICT HE TOJIBKO B OOJIBIIEH
MEpE PEanr30BaTh YK€ UMEIONIUNCS CHUJIOBOM MOTEHIMAI MBIIIEYHBIX BOJIOKOH, HO U
peAO0CTaB/IsIeT HOBbIE BO3MOXKHOCTH JIJIsi €ro pocta. BkitoueHue B paboTy HOBOIO
00bEMa BOJIOKOH TMO3BOJISIET OPTaHU30BaTh UX TPEHUPOBKY.

4.2. @axkTopsbl, ONpeAeaIIAe CKOPOCTHbIE CIIOCOOHOCTH MHIAMBHIA

K pa3psimy cKOpOCTHBIX CITOCOOHOCTEH OTHOCSATCS CIICAYIOIINE XapaKTePUCTH-
KM JIBUTATCIBHBIX IPOSBICHUM YEIOBEKA — 3TO OBICTPOTA JBUTATEIBHBIX PEaKIui,
OBICTpOTA BBINOJHCHHUS JBHUTaTCIIbHBIX JEHCTBUM, OBICTPOTA BBHITIOJHCHUS KaKOM-
100 paboOTHI, CKOPOCTh JBIKCHHUS OOBEKTOB ITOCJIE BO3ACHCTBHS Ha HUX (B TOM
qucje COOCTBEHHOIO TEJa).
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Bupgamu gBUraTenbHBIX PEAKIUNA SBISIOTCS — MPOCTHIE U CIOXKHBIE PEAKIINU
(xorna nsist JOCTUKEHUS 1IN JAESITeIbHOCTH TpeOyeTcsi MaKCUMalbHO OBICTpOE pea-
TUpOBAaHME Ha YTO-TO). Bumamu ABUTATENbHBIX ACHCTBUN: OJJUHOYHbBIE OJHOTAKTHBIC
JIBUYKEHUS; OJITMHOYHBIC MHOTOTAKTHBIC ABUKEHUS; HEPEPhIBAEMbIEC TIOCIIECIOBATEb-
HOCTH JIBUJKEHUI; IBUJKEHHSI CTAPTOBOTO pa3roHa.

Ilpocmou peaxyuetl IBISIETCSI OTBET 3apaHee U3BECTHBIM JBUKECHUEM Ha 0XKU-
JAEMBI CHTHAJ APYroro 4ejoBeKa, Ha OXKHUJIaeMOe MOSBJICHUE WJIM HCUE3HOBEHHE
4yero-n100, Ha Ha4ajo WM 3aBepIIeHrne Kakux-nmmoo npoueccos. [locnennue nBa Ba-
pUaHTa MO CYyTH 3TO TE€ K€ CUTHaJbL. BBICTpOTa MPOCTON peakiuu 3TO BpeMs, Mpo-
HIe/IIee C MOMEHTA MOCTYIUICHUSI CUTHAJIA O MOMEHTA Hayaja JBUKEHUS.

HaxondmeMycsi Ha cTapTe YeloBEKY HEOOXOAUMO OJHOBPEMEHHO MPEACTaB-
JSATh CTPYKTYpPY OYJyIIEro IBUKEHUS, BEIUYUHY BOJIEBOTO BO3ACHCTBUS HA MOTOP-
HbIE IIEHTPHI MIPU HavaJie JBMKCHUS, CUTHAII K Hauany JBkeHus. Ha manHowm srtame
JIeSITeTLHOCTH YEJIOBEK CTABUT Iepe] co00il 3a71auy 0OHApYKUTh CUTHAJI, HAXOJISICh B
TOTOBHOCTH K MaKCUMAaJIbHO OBICTPOMY pEarupoOBaHUIO Ha HETO.

[McuxoduznonornyeckuM (PaxTopoM, CIOCOOHBIM YXYAIIUTh Ka4yeCTBO peak-
IIUU, B YaCTHOCTH, YJUIMHUTH €€ (usmonornueckun obycinaBinuBaemoe Bpems (0,1-
0,2 cex. B 3aBUCMMOCTH OT TOr'0, Ha KaKO€ pacCTOsIHUE MepenaéTcss HEpBHOE BO30Y-
KJICHHUE), HETaTUBHO CKAa3aThCsl HA TEXHUKE JBUKEHHUS, CTAHOBUTCS HENMPABUIHHOE
pacrpeeneHue HEPBHOW SHEPTUN MEK]Ty BBIIIIEHA3BAHHBIMHU MPEICTABICHUSMH.

UYpe3smepHOE  COCpPEIOTOYEHHE HA  CUTHAJIe  MOXET  IPUBECTH K
Jie-KOHIICHTPAIIMU TPEJICTABICHUS O JBWXKEHUU, U HA00OpPOT, COCPEIOTOUYCHHE Ha
CTPYKTYpE ABMIXKEHUSI MOXKET CTaTh MPUYMHON JAEKOHILICHTPALMHU TPEIACTABICHUS O
curHajie. B mepBom ciydae mociie BOCHPUSITUS CUTHAJIA YEJIOBEK OyJeT BBIHYKJICH
3aHOBO BCIIOMHHATh O TOM, 4YTO €My cliefyeT aenath. U uem xyxe Oyner cdpopmupo-
BaHO B €r0 CO3HAHWU MPEJCTABICHUE O JABUKEHHUM, TEM JOJIbIlIe OH OYyAET BCIIOMHU-
HaTb. Bo BTOpOM, OTCYTCTBHE B CO3HAHHMH CTapTYIOIIETO MPEACTABICHHUS O CUTHAJIE
IpEeAOoNPEETUT OTHECEHHE BPEMEHU Haudajla JBHMXKEHHS IOCJIE €ro BOCHPUSITHUS 0
MOMEHTA BCIIOMHUHAHHSI O TOM, YTO UMEHHO IOCJE 3TOr0 CHTHaJla CIEAYET HaudaTh
JBH)KCHUE.

HeanexkBaTHOE€ BO3MOXXHOCTSAM JKEJIAaHWE MPOSBUTH MAKCUMAJIbHO OOJBIIYIO
CUJIy Ha CTapTe, T.€. CTaPTOBATh HE TOJILKO BOBPEMSI, HO U KaK MOXHO CTPEMUTENb-
HEW, TPUBEIET K YXYIUIEHUIO KAYeCTBA MPEACTABICHUS O ABUKEHHUU (U KaK CIEACT-
BUE€ K HAPYIICHUIO TEXHUKHU JBUTATEILHOTO JIeUcTBUA). [[puunHa 3TOr0, OTUyXAeHUE
HEPBHOM PHEPTYHU Ha aKT BOJIEBOI'O BO3JICHCTBUS HA MOTOPHBIE IIEHTPHI Cpa3y ke Mo-
CJIe TOTO, KaK MpPEeJICTABIIEHUE O €ro CUJIe aKTyalu3upyeTcsl B CO3HAHUU, T.€. €lIe J0
Hayasa aBwxkeHus. (Upe3aMepHasi KOHIIEHTpalUs Ha CUJIE CTAHOBUTCS MPUYMHOU He-
TOYHOTO BBITIOJIHEHUS JIFOOBIX JBUTATENIbHBIX JEUCTBUN, TPEOYIOIIMX MPOSBICHUS
MaKCUMAaJIbHOW CHJIBI U CKOPOCTH, HE 3aBUCHUMO OT TOTO, OTHOCSITCSI OHHM K pazpsiay
peaKkuil Uiy TAKOBBIMU HE SIBJIIFOTCAL. ).

Cnooicnas oeueamenvhas peakyus 3TO ONPEACICHHE 32 MAKCUMAJIBHO KOpOT-
KO€ BpeMs 3apaHee HE U3BECTHON CTPYKTYPHI JIBUTATEIHHOTO JAEHCTBUSA, CTIOCOOHOTO
JaTh TOJIOKUTEIbHBINA Pe3yNbTaT B CIOXKUBIIEHCS cuTyaluud. CIoKHBIE PEAKIUU SIB-
JISTFOTCSI OCHOBHBIM COZIEPYKAHUEM JICSITEIIBHOCTH B CIIOPTUBHBIX UTPAX, €AUHOOOPCT-
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Bax, aBTO U MOTOTOHKax M T.J. B CBSA3M ¢ 3TUM UMEHHO OBICTPOTOM peaklHii U UX Ka-
4eCTBOM, MPEXKIE BCErO, ONPEAEIAETCS YCIENIHOCTh COPEBHOBATEIBHON AESITENbHO-
CTH B JIaHHBIX BUJAX CIIOPTA.

MoO>KHO TOBOPHUTH O IBYX BHJIaX CJIOKHBIX PEAKIIMIA:

- IUTAHUpYEMasl CJIOXKHAsl peakusi — 3TO BbIOOP JEHCTBUS B YCIOBUSAX OCO3Ha-
HUS 1end (B 9TOM Ciydae B CO3HAaHMM Y€JIOBEKa HAJIMYECTBYET IO3HABATEJIbHO-
noTpeOHBII 00pa3 HEKOTO AEMCTBUS, BEAYLIErO K JOCTUKEHHIO 1IN );

- HE IJIaHUpyeMasi CJII0KHAsI pEaKIUs — 3TO BBIOOP U BBIMOJIHEHUE JEHCTBUS 10
MOMEHTa OCO3HAHUS LIEJIH.

bricTpoTa CHOXKHBIX PEAKIHMM BO BCEX CIIy4yasX OINPEACISIETCS BPEMEHEM akK-
Tyallu3alid 00pa3oB HY)KHBIX JBIDKEHUH. AKTyanu3aius oOpasza JTBHKEHHUS MO3BO-
JSI€T YEJIOBEKY €ro HayaTh, YTO OH U JIEJAET, €CIU MPUYUH [ OTJAJICHUS BPEMEHU
Hayana HeT. Hadano OBUKEHUS MOXKET OTKJIAAbIBATHCS, HAIPUMEDP, KOI/A LEJbIO
JBUKEHUSI SIBJISIETCS] BO3JICHCTBUE Ha MpUOIMKaroumiics 00bekT. JIo MoMeHTa, noka
JaHHBIA OOBEKT HE OKAXKETCA B HYKHOM MECTE, YeJIOBEK OyAeT HaXOIUThCS B CO-
CTOSIHUU O>KUJAHUS, YACPKUBas MPeICTaBICHUE O OyylleM ABMKEHUU B CBOEM CO3-
HaHUU. B 3THX ciydasx onmpenenuTh O CTOPOHBI TOYHOE BPEMS PEaKLMM HE Ipe-
CTaBJISIETCS BO3MOYKHBIM.

OTCcyTcTBHE aKTyaqu3alUu MHPEICTABICHUS O HYXKHOM JBM)KCHHH IPEAOIpe-
JEJSIET U OTCYTCTBHE IPABUIIBHOM JBHUraTelIbHOW peakuuu. [IpuunHON OTCYyTCTBUSA
aKTyaln3ally MOXET CTAHOBUTHCA, KaK OTCYTCTBUE B CO3HAHUU 3apaHee cPpopMuUpo-
BAHHOI'O MPEACTABICHUS O HY>KHOM JIBUJKEHHUH, TaK U OTCYTCTBHE CBSI3M MEXKIY 00-
pa3oM ABMXKEHUS U 00pa3zaMu 0OCTAHOBKH (B TOM YHUCIIE ¢ 00pa30M IIeIH AeATEeIbHO-
CTH), B KOTOPOH JIBUKEHUE CJIENYET BBIMONHATE. OOy4YeHHE JBUKEHUSM, COMPOBOXK-
Jaroleecs 3alOMUHAHUEM TOTO, TJ€ pa3yuynuBaeMble ABUKEHUS CIEIYET MPUMEHSTH,
JIEKUT B OCHOBE (DOPMUPOBAHUS UTPOBBIX, OOPLIOBCKUX, OOKCEPCKUX U JAPYTUX UM
NOJJOOHBIX HABBIKOB.

BbeicTpoTa akTyanuzanuu odpas3a JIBHKEHHUS ONPEAEINSETCS CHIION ero CBSI3U C
oOpazamu Lenu (Korja MmpeicTaBiIeHHe O 1IeJId UMEET MECTO) U 0OCTaHOBKHU, B KOTO-
POl IBM>KEHHUE HAJ0 J€NaTh, a TAKXKE TEM, HACKOJIBKO COCPEIOTOYEH MHIAMBHI HA pa-
6ote. Uem cuiibHEE CBSA3M U BbIIlI€ KOHIIEHTpPALMS BHUMAaHMsI, TEM MEHbIIE BPEMEHU
TpeOyeTcs JUisi BCOMUHAHUS IBUYKEHUH.

KoHueHTpanuss BHUMaHus, B CBOE O4epe/b, IPEANIOIAraeT yCUICHUE HEPBHOTO
HarnpspkeHust. Ho MakcumMyM, 10 KOTOPOTO MOXKET YCUIIMTHCA HEPBHOE BO30YXKAEHUE,
ONpeaeNsieTcsl CTENEHbI0O MOTUBUPOBAHHOCTH MHAMBHA. [1o 3TO# mpuuuHe, Kak U B
ciiy4asix OOJIEBBIX OIIYIICHUH, 00ycClaBIMBaeMbIX (U3HMUYECKUMHU HAMPSKEHUSIMH,
NEeSTEIBHOCTD, CBA3aHHAs C HEOOXOIUMOCTh MAaKCUMAJIbHO OBICTPOTO pearupoBaHMUs,
TpeOyeT HaJu4Ms CUILHOM MOTHUBAIMH, CHOCOOHOM 3aCTaBUTh HEPBHYIO CUCTEMY pa-
00TaTh B OJIHYIO CHUITY.

Kak u B ciyyasix nposiBI€HHS CUJIOBBIX CLIOCOOHOCTEH, Ha OBICTPOTE CII0KHBIX
peakiuil CKa3bIBaeTCsl ACMCTBHE PA3HOTO pojAa OTBJICKAIOUIMX (DAKTOPOB M HaTUUHE
0oseBbIx omrymieHuid. Yem cunpHee 00Jib U JEMCTBEHHEW OTBIEYEHHUS, TeM cialdee
KOHIIEHTpalusi BHUMaHUs Ha paboTe, MEJICHHEE PeakIys Ha MPOUCXOISIIee.
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OnpeneneHue CTPYKTYpbl JBW)KEHHM B W3MEHSIOIIUXCS YCJIOBHSX MOXET
BKJIOUATh B c€0s ATAll MPEIBAPUTENIbHOM MOCTAHOBKM YaCTHBIX 3a7ad U 3Tam Oosee
JETAILHOTO U3YUYEHUS] UMEIOIIeNca CuTyalun (Korja HU O KaKoM KOHKPETHOM JIBU-
KEHHM YEJIOBEK cpa3y He BcrnoMuHaeT). IlocTaHoBka 3amadum 3a0CTpsieT BHUMAaHHE
MHAMBUJA HA NIOMCKE JBWKCHUM, MTO3BOJAIOIINX €€ pemnTh. boiee netanbHOE U3y-
YEHUE OKPYKAIOLIEH CUTyallud CTAHOBUTCSI BO3MOKHBIM, KOTJA JUIs 3TOr0 HaXOIUT-
csl BpeMs, a uMeroasicst nH(GopMalys O CUTyallu MPEICTaBISAETCS HEA0CTaTOUHOM.
Peanm3anyst faHHBIX JEMCTBUM YIUIMHSET BPEMS PEAKIUU.

OpHuM W3 pPe3ysIbTaTOB BOCHPHUATHS MPOUCXOIAIIEIO, MOMXKET CTaHOBUTHCA
MIPOTHO3WPOBAHUE XOAa COOBITHI. AKTyaau3alus NpOrHo3a NpeaonpeaeisieT BbIoop
JBUTATEJILHOIO JACHCTBUS HAa €ro OCHOBE. B cilydyae ClOpTUBHBIX UIp MPOTrHO3UPOBA-
HUE HanboJiee YacTO MMEET MECTO, KOT/Ia KOMaH/1a WM OTIEIbHBIA UTPOK 3allluIa-
ercs. [Iporno3upoBaHue ykopadyuMBaeT BpeMsl peakluu, BIUIOTh 10 TOTO, YTO OTBET-
HO€ JICHCTBHE HA M3MEHEHUE CUTYAllMH, MOXKET PEaIn30BbIBATHCS €UIE 10 TOro, Kak
JAHHOE M3MEHEHHUE MPOU30MAET. B OJHUX ciaydasx NMPOTHO3MPOBAHME TAKOTO poJa
[IO3BOJISIET YJIYUIINTh KA4€CTBO PEAKLUH, B APYIMX OKa3bIBA€TCS €AUHCTBEHHBIM Ba-
PUAHTOM pEUIeHUs CTOAIMX 3anad. Hampumep, TOIbKO NMPOrHO3 AEHCTBUK Hama-
JAIOIIEro MO3BOJISIET BO MHOTHX CJIy4asX BpaTapro 3alIUTUTh BOPOTA, HaYaB JIBHXKeE-
HUE B HY’)KHYIO CTOPOHY €III€ JO MOMEHTA y/1apa HallaJaroluM 10 Ms4y.

BapraHTOM mIaHHpyeMON CII0KHOM PEaKIUU SIBISIOTCSA JEHCTBUS YEJIOBEKA B
OTBET Ha HEOKHJIaHHbIE U3MEHEHUs] 0OCTAHOBKM, HE CBA3aHHBIE C PEIICHUEM 3aad
NEeATEIbHOCTH, OCYIIECTBISIEMON B JaHHbIA MoMeHT. Hanpumep, ¢pyrOonuct, Oery-
M K M4y, OOHapy>KMBaeT Ha CBOEM NMYTH OpOCHBLIErocs B MAaJCHHUH 32 TEM K€
MSAYOM BpaTaps Apyroi Komanabl. IHUIIMATOPOM MBICIUTEIBLHOIO MPOLECCA B ITOM
Cllydae CTAHOBUTCS aKTyaJlM3alusi MPEACTABICHUS 00 OMACHOCTU CTOJIKHOBEHUS C
HUM M, 00yCIaBIMBaeMOE 3THM MOSBIEHUE 1enu AesTenbHocTu. lIpencraBienue o
LIeJI HalPaBUT MBICIU (PyTOONMCTAa B CTOPOHY ONPEIENICHUs CTPYKTYPbI IEHCTBUH,
CIIOCOOHBIX YBECTH OT CTOJIKHOBEHUs. B mMogoOHBIX ciyyasx ObICTpOTa peakiuu 3a-
BUCHUT U OT TOT'O, HACKOJIBKO OBICTPO YEJIOBEK OCO3HAET OMACHOCTh MPOUCXOISILETO.

B cinydyae MHOTOKpPAaTHOTO IMOBTOPEHUSI OJHOW M TOW K€ CUTyallMHd NPEACTaB-
JIeHUE O HEOOXOJMMBIX NEHCTBUSX MOXET MOSIBISTHCS B CO3HAHUU OBICTpEE, YeM
BOCIIOMHUHAHUE 00 OMAaCHOCTSX, C JaHHOM cUTyaluel CBSI3aHHBIX, T.€. O MOMEHTa
aKTyalM3alyy LIeJIu JBIKEHUs (HE IJIaHUpyeMas ClIoKHas peakuus). B ciydae He-
MEJIJIEHHOTO BBITIOJIHEHUSI HYXHBIX JE€UCTBHI O BO3MOKHOM HETaTHBE YEJIIOBEK MO-
KET BOBCE HE BCIIOMHUTD, €CJIHM YCIOBUS AJIA 3TOTO OYyT OMEPATUBHO YCTPAHEHBI. A
€CJIM ¥ BCIIOMHUTB, TO YK€ 0e3 MposiBIeHUs YyBCTBa cTpaxa. [Ipumepom sBisitoTCs
JEUCTBUA TEX K€ UTPOKOB MPU HEOXKUJIAHHBIX CTOJIKHOBEHUSX NpYT ¢ apyrom. Jloc-
TATOYHO OMBITHBIM UTPOK, HE YCIIEB MCIYTaThCsl, MOMEHTAJIBHO Ha 3TO OTpearupyer
JEeNUCTBUEM, TTO3BOJISIOLIMM OCTaThCsl HA HOTaX.

[IposiBIeHHEM CIOKHOM pEaKLMM TOTO K€ BHJA SIBJISIOTCS BHEIIHE HE BUIHU-
MBbIE JIEHCTBHS YEJIOBEKA M0 YAECPKAHWIO PaBHOBECHs, KOTJa OH MpocTo cToWT. Ilo
IIPUYHMHE TOTO, YTO TEJIO YEJOBEKA PACUIEHEHO HA 3BEHbSI, KAXKI0E U3 KOTOPHIX CIIO-
COOHO CBOOOJIHO BpAaIIaThCs B CyCTaBaxX, U MPU 3TOM IIEHTP TSHKECTU YEJIOBEKA HaXO-
JUTCSL TOCTATOYHO BBICOKO, CTOSIIIMK YEJIOBEK OKAa3bIBAETCA B COCTOSIHUM HEYCTOM-
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yrBOro paBHoBecHs. COXpaHUTh paBHOBECHE MO3BOJISIET HETIPEPhIBHAS pa00Ta MBIIIILL
rojieHed u 6€nep, BO3BpAILIAIOIIAsl TEIO B BEPTUKAIBHOE MOJIOKEHUE MPU MajleiiieM
OTKJIOHEHUHU OT HEeTo (COOCTBEHHO JIBUTaTeIbHAs PEaKius).

OT 310pOBOrO B3pOCIOro YelioBeKa Takoro poja pabora He TpeOyeT Kakoro-
00 3HAYUTENIBHOTO HANPSIKEHUS U MOTOMY OH Ha He€ MpaKTHYEeCKH He oOpaiaer
BHHMAaHUA. DTOTO HE CKaXELIb O JETAX, BIIEPBbIC CTAHOBSIIMXCS HAa HOTU. OTCYTCT-
BHE TPEHUPOBOYHOW MPAKTUKHU MPEIONPEACISIET OTCYTCTBUE HYXKHBIX PEaKIUH Ha
M3MEHEHHUE MOJIOKEHUS YacTe Tejla U, KaK CJIEICTBUE, JelaeT HEU30eKHbIMU Tajie-
HUSL.

Oco0oe MecTo B MEXaHU3ME JBUTATEIBHONW PEaKIUU TaHHOTO BHAA 3aHHMAET
¢yHKIIMOHMpOBaHUE BecTHOYIsApHOTrO anmnapara. Ero 3agaueit siBnsercsa ¢dopMupoBa-
HUE MIPE/ICTAaBICHHS O BEPTUKAIBHON JIMHUU, OTKIOHEHUS! OT KOTOPOU (PUKCUPYIOTCS
co3HaHueM. Pukcanus OTKIOHEHUS WHULUHPYET AKTYaJIN3alUI0 MPEACTABICHUS O
HE0OXOIUMOCTH PaOOThI TEX WJIM UHBIX MBIIIIII.

Cy1ecTBYIOT BUIBI JIEATENBHOCTH, TPEOYyIOMINE CIEHUATIbHON OTPaOOTKU TEX-
HUKH yJIEPKAHUSI paBHOBECHS. DTO BUIbI, CBA3AHHBIE C NEPEABMKECHUIMU IO y3KOU
OIIOpE, U BUJBL, IPU OCYILIECTBICHUU KOTOPBIX TEJIO MOJABEPIracTCs pa3HOHAIPaB-
JICHHBIM, HEOKMJIAHHBIM BO3JCHCTBUSM Pa3IMUHbIX CWiI. Hampumep, npu BbINOJIHE-
HUU yNpaXKHEHU HAa OpeBHE B THMHACTHKE, MPHU CITyCKE C TOP Ha JIbDKax.

[Tpu oieHKe cOCOOHOCTEN MHIMBUIA K CII0)KHOMY pEearupoBaHUIO0 HEOOXOIH-
MO YYMTBIBaTh HE TOJIBKO BPEMS PEArupOBaHus, HO U Ka4ECTBO PEAKIUH, T.€. B KAKOU
CTEIICHW BBINOJHEHHOE IBHUTATEIIbHOE IEHUCTBUE PEIIACT ITOCTABIICHHBIE 33Ja4M U
MPUOJIMKAET K TOCTHKEHUIO LENHN JeATeIbHOCTH. [Ipy 3TOM KayecTBO cieayer ole-
HUBATh C JIBYX IO3UIMH. BO-IEPBBIX, C TOYKHU 3pEHUSA TOYHOCTH HCIOJHEHHUS 3a1y-
MaHHOTO JIelcTBHS. BO-BTOpBIX, ¢ TOUKH 3peHUs €ro 3P(HEKTUBHOCTH B CIOKHUBIICH-
cs cutyanuu. B nocnegHeM citydae Mbl OIICHUBAEM HE TOJBKO OBICTPOTY BHIOOpA, HO
Y €r0 IPAaBUJIBHOCTb.

Takum oOpazom, OBICTPOTA CIOKHOM JBUTATEIBHON PEAKIIUH, MPEXKIIE BCETO,
ompenenseTcss ObICTPOTOM pabOThl CO3HAHMS.

Bvicmpoma oounounoco oOHomaxmHno2o 08udcenuss ONPEAeIseTcsl CUIon Jei-
CTBUS MBI HA 3BEHbS TEJa, MEXaHUYECKUMU YCIIOBUSIMH JIEMCTBUS MBILIECYHOU Ts-
TU, CONPOTHUBJICHUEM JBHKEHUIO. Chila JEHCTBUSL MBILIL, B CBOIO OYEPEAb, PETYIH-
pYETCsl CO3HAaHMEM YEJIOBEKA, Yepe3 MEXAHU3M BOJIEBOI'O BO3JIEHUCTBUSA HA MOTOPHBIE
ueHTpsl. O (akTopax, OrpaHUYMBAIOIIMX BOJIEBOM MOTEHLIMAT, MbI Y>K€ TOBOPHIIU.

bvicmpoma oeuorcenuii, cosepuiaemvix nociedoeamenbHO HENPEPbIGHO

3anaua coBepuieHUs KOMOMHALIMK ABUKEHUHN B peKUME hon stop mpezmnosara-
€T BCIIOMMHAHHUE O MOCJIEAYIOIINX JBUKEHUAX MO XOJY BBINOJHEHUSA NPEAbIAYIINX.
HepBHas sHeprus, 3aTpauriBacMas Ha BCIIOMHUHAHHME, HE MOXET HCMOJb30BATHCS C
1EJIbI0 BO30YKACHUS MOTOPHBIX 1IEHTPOB. [lo 3TOM mpuyunHe cuia ACHUCTBUSI MBIIII]
1, KaK CJIEJICTBHE, OBICTPOTA JABMKCHHI, COBEPIIIAEMBIX B pEXUME non stop, OKa3bl-
BAETCsl MEHBIIIEN, IO CPABHEHMIO C TEM, KOTZa OHU COBEPIIAIOTCS 10 OTAECIBHOCTH.
HckiroueHnem SBISFOTCS HEKOTOPBIE ABUTATENIbHBIE IEVCTBUS HIUKINYECKOrO TIJIaHa,
KOTI'JIa COBEPIIIEHUE MPEIbITYIIEro ABMKEHUS CO3AaéT YCIOBUS Uit Oojiee ObICTPOro
BBIITOJTHEHUS TTOCIIEAYIOLIETO.
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OcBoeHME IBMXEHUN U 3alIOMUHAHKE WX MOCIEI0BATEILHOCTUA CO3JaET YCIIO-
BUS ISl pOCTa JIOJM SHEPI'HH, HallpaBiIsieMON Ha BO30YXKIEHUE MOTOPHBIX I[EHTPOB,
U, KaK CIIEJICTBUE, K POCTY OBICTPOTHI ABMKCHUIA.

KonnuecTBo coBepmiaeMbIX IBHKEHUN 332 €IUHUILY BPEMEHHU HA3bIBAIOT TEM-
oM. Poct ObICTPOTHI BBITIOJIHEHUS OAMHOYHBIX JBUKEHUN MTPUBOJUT K POCTY TEMIIA.

bvicmpoma cmapmoegozo pazeona

CrapToBbIli pa3roH 3TO MOCIEAOBATEIbHOCTh [IUKINYECKUX ABUKECHHM, KOTAa
KaXJI0€ TOCIICAYyoIIee ABMKCHUE BBITIONHSACTCS ObIcTpee mpensimymiero. OT Toro,
CKOJIBKO HEPTUM OYyJIeT TPATUTh YEJIOBEK Ha MPEICTABICHUE MOCIEI0BATEILHOCTH U
CTPYKTYpBI CTApPTOBBIX JIBIXKEHUI, OyJeT 3aBUCETh OBICTPOTa HabOpa CKOPOCTU U €&
npeeabHas BeIu4rHa.

OcoObIMU BUJIAMU TTOCTIETOBATEILHOCTE!N IBIDKCHHUM SIBIISTFOTCSI IBUTATEIbHbBIC
NEUCTBUA, MPEAINONarawlliie cogepuieHue psaoa YUKIUYEeCKUX OBUNCEHUU ¢ Nnocie-
OVIOWUM BbINOJHEHUEM O8UdICeHUs], uMmerowe2o opyeylo cmpykmypy. Harpumep,
IPBDKOK B JJIMHY ¢ pazdera. OCOOEHHOCTBIO JAHHOTO JACHCTBUS ABJISIETCS HEOOXOMU-
MOCTb MPEICTABIATh JBUKEHUE BBITAJIKUBaHUE BCE BpeMs pa3roHa. EcrecTBeHHO,
YTO Ha 3TO OTBOJUTCA CBOS J10Js1 SHEepruu. 1o 3Toi nmpuyurHe CKOpOCTh Oera MphIry-
Ha BO BpeMsl pa3bera oka3blBa€TCs MEHBIIIE €ro K€ CKOPOCTH, IPU OOBIYHOM Oere.

BbricTpoTa BBIMIOIHEHUS 00UHOYHO20 MHOOMAKMHO20 OBUIICEHUs OTIPEICIIseT-
csl TeMH ke (DaKTopaMu, YTO U B CIIy4asiX BBINOJIHEHHUS MOCIEI0BATEIHLHOCTEH JIBU-
YKEHUI.

dakTOpoM, BO MHOT'OM OINPEIAETSIONIMM OBICTPOTY BBITIOJIHEHUSI BCEX HA3BaH-
HBIX BBIIIE€ BUJOB ACHCTBUI MHIAUBHUIIOM, SIBJISIETCS €r0 aHATOMHUYECKAs KOHCTUTY-
nusi. YeM IJIMHHEE KOHEYHOCTH, YEM BBIIIEC POCT, TEM HIKE MOTEHIHUAN OBICTPOTHI,
MIPU MIPOYUX PABHBIX YCIOBUSIX.

Ckopocmb 0sudicenust 00beKmos nocie 6030eticmausi Ha HUX TaKXke BO MHOT'OM
ONPENEISACTCS AHATOMUYECKOW KOHCTUTYLUHMEN WHAUBHUAA. ECTeCTBEHHO, 4TO, 4YeM
ObIcTpee Jemaercsi BO3/CHCTBYIONIEE IBIKEHUE, TEM OOJBIIYI0 CKOPOCTh MpUOOpe-
TaeT 00BEKT BO3/eHcTBUSA. HO Tipu TOM ke OBICTPOTE CKOPOCTh, KOTOPYIO TIPHOOpeE-
TET 00BEKT BO3ACHCTBUSA, OYIET BhIIIE y 00JIe€ BRICOKOTO YEJIOBEKa, YbH KOHEUYHOCTH
mHHee. [IpudnHa 3TOoro B TOM, 4TO MPEOI0JICHHEe 0O0BEKTOM BO3CHCTBUS OOIbIIIE-
IO pPAacCTOSIHUSA 3a TOXE BpPEMsI BO3IAEHCTBHUS BO3MOKHO TOJIBKO B CIIy4yae MPUJIaHHS
00BeKTy 00JbIIero yckopenus. [Ipu oguHaKkoBo# cuiie BO3EHCTBUS HAa CHApsI, T.€.
MPU OJMHAKOBOM €ro YCKOpPEHHUHM, 00Jiee BBICOKHMU UYEJIOBEK JEHUCTBYET Ha CHapsj
JIOJIBIIIE, YTO MO3BOJISIET U B ATOM ClIydae MpUAaTh TOMY OOJIBIIYIO CKOPOCTh U JIOC-
THYb, TEM CaMbIM, JIYUIIIETO pe3yJbTaTa.

bvicmpoma evinonnenus onpedenéunoii pabomsl ONpPEACISAETCS YaCTOTOU CO-
BEpIIAEMbIX JBUKEHUM U UX UHTCHCUBHOCTHIO.

B psine ciyyaeB ¢ pocTOM MHTEHCUBHOCTH BO3PACTaeT OBICTPOTA BBIMOJHECHUS
OTIIETBHBIX JABMXKEHUN. POCT OBICTPOTHI, B CBOIO OY€pe/h, CIIOCOOCTBYET POCTY Hac-
TOTBI.

UeM BBIHOCIMBEW B JAHHOM BHJIE JIEATEIIBHOCTH WHJIMBUJ, TEM BbIILIEC UHTCH-
CHUBHOCTb €0 JBU)KEHUH, BBIIIE YaCTOTA.
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CBoé BnusgHHE Ha JJINTCIIBHOCTD pa6OTBI MOJXKET OKa3bIBAaTb 6BICTpOTa BCIIO-
MHHAHHA COACPIKAHUSA pa6OTI>I.

4.3. dakTophbl, onpeaeasole BO3MOKHOCTH JIOBKOCTH HHIUBHUIA

JIOBKOCTB 3TO CHOCOOHOCTh Y€JIOBEKa 00y4aThCsl BBIMOJIHEHUIO JABUXKEHUU U
JIEHCTBOBATh B HECTAHJIAPTHBIX (HOBBIX JIJISl CE0sl) CUTYaIUsX.

bricTpoTa 00y4eHHs NBIKEHUSIM, MPEXKAE BCErO, OMPEAENseTCS CIHOCOOHO-
CTBI0O MHAWBUAA K (DOPMUPOBAHHIO MPEICTABICHUN O JBMKCHHSIX WA MOTOPHBIX
nporpaMM. OG0CHOBAaHUEM ATOTO SIBISIFOTCS] TPUBEAEHHBIC BBIIIIE PE3yIbTaThl HCCTIE-
JIOBaHUST MEXaHU3MOB (DOPMUPOBAHMS IBUTATEIHLHBIX HABBIKOB.

B ocHoBe dopmupoBaHUsS TBUTATEIHHBIX HABBIKOB JIGKUT JBUTATCIbHAS Ta-
MsITh. Kak 1 BO3MOXXHOCTH JAPYTUX BUIOB MaMSTH, BO3MOXHOCTH JABUTATEILHON Ta-
MSATH, ONPEACISIIOTCS T€HETUKON UHANBUIA. OTOEIbHBIMU COCTAaBISIOIIMMU JBUTA-
TEJIHHOM TaMATU SBISIIOTCS — CIOCOOHOCTh K 3allOMUHAHUIO KHUHECTETHYECKOM
CTPYKTYPBI JIBHXKEHHM, CIIOCOOHOCTD K 3alIOMUHAHUIO CUJIOBBIX U BPEMEHHBIX XapaK-
TEPUCTUK COOCTBEHHBIX JCHCTBUM, CHOCOOHOCTh K 3allOMHUHAHUIO XapaKTEPUCTHK
JBUKEHUS OKPYKAIOIIMX 00BEKTOB, CIIOCOOHOCTH K 3alIOMHUHAHUIO CIIOCOOOB COXpa-
HEHUS PaBHOBECHS U OBICTPOMY pPearupoBaHUIO HA U3MEHEHUS TIOJIOKEHHUS Tela.

Emé onHol cocrapismomiei ycrnexa npu oOy4eHUH JABUKEHUSM SIBJISIETCS JIBU-
raTelbHbI ONbIT MHAMBUA. CBSA3aHO 3TO C TE€M, YTO pa3HbIe JBUraTEIbHBIE JEHCT-
BHsI MOT'YT BKJIFOUATh B CBOM cOocTaB oO1ue sinemMeHThl. Hanmnune n3BecTHBIX AJIeMeH-
TOB B CTPYKTYp€ BHOBb Pa3yyMBAEMBIX JBH)KEHHUI MO3BOJISIET OBICTpEE OBJIAJEBATH
MMM (TIEPEHOC JBUTATEIILHOTO HABBIKA).

JIBUTaTENBHBIA OMBIT U BO3MOMXHOCTH JIBUTATEIBHON MaMATH OMPEAEISAIOT pe-
3yJbTaTUBHOCTh pa0OThI, KOT/Ia YEJOBEK BBIHYXIEH YTO-TO JenarTh Oe3 MpeaBapu-
TeIbHOr0 0Oy4eHus. B 1aHHOM ciyuyae mojpa3yMeBaeTCsi CUTyalus, KOrjaa YeJI0OBEKY
MIOKa3bIBAIOT, YTO HAJO JieNlaTh, & OT HEro TpeOyeTcs TYT K€ CKOMUPOBATh YBHUJICH-
Hoe. [lo cyTu, MmakcuManbHO OBICTPO OOYUYUTHCS, T.€. CPOPMUPOBATH B CBOEM CO3Ha-
HUU TIPEACTABIECHUE O KUHECTETUYECKON CTPYKTYpE IBUKEHUS U OPraHU30BaTh Mpa-
BUJIbHYIO PA0OTY CBOMX MBIIIILI.

3HaHUS U ONBIT YEJIOBEKa JIeKAT B OCHOBE €ro CIOCOOHOCTH JIEWCTBOBATh B
HE3HAKOMBIX cUTyaluusX. ONbIT U 3HAHUSA MO3BOJISIIOT, BO-TIEPBBIX, ONMEPATHUBHO, UC-
X0/l U3 1NN JEATEIbHOCTH U HAIMYECTBYIOUIUX YCIOBH, (POPMYIHPOBATH YACTHBIE
3a/1a4M, BO-BTOPBIX, BCIIOMUHATH O JIEUCTBUAX, MTOCPEACTBOM BBIIIOJHEHUSI KOTOPHIX
0I00HBIC 3a/1a4U PELIATUCH, B-TPEThHUX, PE3YJIbTATUBHO UX BBIMOJIHSTH.

OnaHuUM U3 BapuUaHTOB PabOTHl MBICIIA B HECTAHJIAPTHBIX YCIOBUSIX, SIBJISACTCS
BCIIOMUHAHUE O JEHUCTBUSX, BBIMOJHSABIIMXCS IO JAPYroMy MOBOAY, HO OJHUM U3
CJIECTBUN KOTOPBIX OKAa3bIBAJICS HYXKHBIU cEYac pe3yJibTar.

CrocoOHOCTh K NIEATeNTFHOCTH B HECTAaHAAPTHBIX CHUTYAIUAX Ipearoaraet
HCIIOJIb30BaHUE OMbITA JEATEIIbHOCTH APYTUX JtoAel. Pa3Mblluisist 0 TOM, YTO A€naTh
YEeJIOBEK MOXXET BCIIOMHUTBH O JEUCTBUSX BTOPBIX JIMI[ B T€X WM UHBIX CUTYyaIlUsX,
BCIIOMHUTH O TOM, KaKue 3aJja4¥l OHU TIepe1 COO0M CTaBUIIU U T.1I.
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Emé no Hauana BBINONHEHHS, B CTPYKTYPY JBUTATEIbHBIX AEUCTBUM MOTYT
BHOCUTBHCSI U3MEHEHHUS, YYUTHIBAIOIIME BO3MOXXHOCTH PEAIM3ALUMN 33aJyMAaHHOTO B
UMEIOIIeCs CUTyaluy. BeImoHeHne ke MpOoOHBIX MOMBITOK JAET BO3MOXKHOCTh MO-
JIIEPHU3UPOBATH CTPYKTYPY, YK€ B 3aBUCUMOCTH OT IOJIy4Ya€MBbIX PE3yJIbTATOB.

[Ipu oTCYyTCTBMM BCIIOMHUHAHUS O HY>KHBIX JBHKECHHUSAX YEJIOBEK MOXKET UX Ca-
MmocmosmenbHo KoHcmpyuposams. OCHOBOU 111 KOHCTPYUPOBAHUS CTAHOBUTCS TOT
K€ JIBUTATEJIbHBIN OIBIT, a TAK)KE 3HAHHE YCTPOUCTBA COOCTBEHHOTO Tejla U BO3MOXK-
HOCTEMW OpraHu3aliy JIBUKECHUHN €ro 3BEHbEB.

Onpenenenue coaepkaHus JeITeIIbHOCTH B HECTAaHAAPTHBIX CUTYalUsIX, KOT/Ia
oOcTaHOBKa TpeOyeT MPHUHATHS KaK MOXHO Oosiee OBICTPHIX PEIICHU, MOXKHO CUH-
TaTh BAPUAHTOM CJIOKHOU PEAKIIHH.

Bo03MOXXHOCTH JTOBKOCTH WHAWBHIA BO MHOTOM OMPEICISIOTCS pabOTON €ro
CO3HaHMS, €r0 OMBITOM U 3HAHMSIMU, JAIOUIMMH OCHOBY JJig paOoThl Mbiciau. Ho st
TOTO, YTOOBI peaIn30BaTh 3alyMaHHOE, IOMHUMO 3HAHHUS HAaJO OBITH (PU3UYECKU T'O-
TOBBIM 3TO clienaTh. B CBsI3M ¢ 3TUM, B 3aBUCUMOCTH OT 3ajia4d JACSITEIbHOCTH, YCIIO-
BU, B KOTOPHIX OHA OCYIIECTBIISCTCS, CUIIOBBIE CIIOCOOHOCTH, BBIHOCIUBOCTD M THO-
KOCTh MOTYT PEIIaoNM 00pa3oM CKa3bIBaThCS Ha BO3MOYKHOCTSX JIOBKOCTH WHIH-
BHUJIA.

JIOBKOCTBH pa3BUBAETCA B MPOILECCE NBUTATEIBHON NMPAKTUKA MHAUBUIA U POC-
Ta ero (PU3UYECKUX CIIOCOOHOCTEH IPyrux BUAOB. UeM pazHooOpa3Hee JBUTaTelIbHas
MPaKTUKa, 4eM OOJIBIIIUM YHUCJIOM ABWKEHUN WHIWBHUJ OBJIAJEBACT, TEM OOIBIITUMU
CTAHOBSITCSI BO3MOXHOCTH €ro JOBKOCTU. [Ipr 3TOM He MOXET UATH pedyb 00 abco-
JIFOTHOM JIOBKOCTH, T.€. O €€ MPOSIBJICHUU BO BCEX CIIydasiX, KOTJIa 3TO0 HEOOXOIUMO.
Hackonbpko ObICTpO HAYUUTCS MHIUBU TOMY WM UHOMY JIBUTAT€IIbHOMY JI€HCTBHUIO,
HACKOJIbKO KaYE€CTBEHHO OH CMOJKET PELIUTh Ty WA WHYIO 3a7auy JAEATEIbHOCTH B
HEKOUM HECTaHMApTHOW CUTYaIlluu, CMOXET JIM OH JaHHYIO 3ajady BoooOIIe chopmy-
JUPOBaTh, OYJET 3aBUCETh OT COJIEPKUMOI0 €ro JBUTAaTEILHOTO OIBITA, T.€. OT TOTO,
YeMy WHAWBHUJ KOHKPETHO YUYHUJICS U YEMY KOHKPETHO HAy4YWJICS K 3TOMY BPEMEHH.
Baxneiinee 3HaueHne Takke OyJeT MMETh HE TOJBKO COJEpKaHHEe, HO M KadeCTBO
JIBUTATEJIbHOM ITOATOTOBKY MHAYMBHAA. UeM OCBOCHHE ABUXKEHMS €r0 JBHUIaTSIbHOTO
Oaraxka, TeM OonbiuM Oynet 3(pdekrt, B ciiydae omopsl Ha HUX, MPU MTOCTAHOBKE U
pEIIEHNH 3a7a4 JeSITCIIbHOCTH.

O0BEM, Pa3HOCTOPOHHOCTh M KA4YE€CTBO JIBUTATEIILHOTO OIBITA OMPEACIISCTCS
HE TOJILKO CTPEMJICHUEM UHAWBHIA K KAUECTBEHHOMY OCBOCHHWIO HOBBIX JIBMKCHUH U
pazHooOpasueM ero uHTepecoB. BHe MeHblIel cTeneHn 00bEéM, pa3HOCTOPOHHOCTh U
Ka4e€CTBO JIBUTATEJIBHOTO OIbITA OMPEACIISIOTCS BO3MOXXHOCTSAMM €r0 JBUTaTEIbHON
namsTi. UeM oHa Jydiie, TeM OOJIbIIEMY YUCTY JIBH)KCHUN YEJIIOBEK CMOXKET 00Yy-
YUTHCS 32 BpeMsi TPEHUPOBOK, TEM B OOJIbIIIeH CTENEeHNU OH UX OCBOMT. [Ipu 3TOM Ha-
10 UMETh B BUJY, YTO BO3MOXHOCTH JIBUIAaTEIbHOM IMAaMATH, HE pa3BUBAKOTCS. EE
BO3MOKHOCTH OIIPEJICIISIOTCS TeHETHUECKH (PaKTOpaMu TaK e, KaK U CIIOCOOHOCTH K
W3YYCHUIO WHOCTPAHHBIX SI3bIKOB, COUMHEHHUIO CTUXOB, HAMMCAHUIO MY3BIKM WU T...
HenocpenctBeHHO B mporiecce TpEHUPOBKHU, KaK U IIPU U3YUYEHUH SI3BIKOB, pPa3BUBa-
IOTCSI HE CITIOCOOHOCTH, a HaKaIUIMBAeTCsl Oara)k 3HaHWW W HABBIKOB, YCKOPSFOIIHIMA
JanbHeIee 00yueHue, 9To OMMO0YHO ¥ PUHUMAETCS 32 Pa3BUTHE CIIOCOOHOCTEH.
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4.4. ®akTopbl, ONpeaeasOINe BO3MOKHOCTH GU3NUECKO
BbIHOCJIMBOCTH HHIAMBHU/IA

CymiecTByeT MHOKECTBO OIpeAesieHnd (u3nueckoil BhIHOCTUBOCTH. [lo Ha-
HIEMY K€ MHEHHIO JIy4Ill€ BCETO PACKPBIBAET CYTh JAHHOIO SIBICHUS CIIEIYIOLIEE U3
HUX: BBIHOCIIMBOCTbH — 3TO CIIOCOOHOCTh K COXPaHEHUIO (PU3NUYECKOU paboTOCIoco0-
HOCTH B YCJIOBUSIX HEIMPEPHIBHOM JABUTATENbHOM nestenbHocTu. 1o paboTocmnoco6-
HOCTBIO B JIaHHOM Clly4ae MOJpa3yMEBAETCsl HAJIUMYUE Y WHIUMBHAA BO3MOXKHOCTHU
MPOSIBIIATH IOCTATOYHYIO JIJI BBIIIOJHEHUS HEKOM paboTwl cuity. Hanpumep, Oexarthb
C OnpeAeIEHHON CKOPOCThIO, TOJHUMATh TUPIO OMPEACIEHHOTO Beca, MOATITUBATHCS
Ha MepeKIaguHe U T.J. Y TOMJICHUE, BHIPAXKAIOMIEECS B CHUKEHUM CUJIOBOTO MOTEH-
[[MaJla MBIIIEYHOW CUCTEMBbI, MOXET CJIeJaTh HEBO3MOKHBIM MPOSIBICHUE HY>KHOM
CHUJIBI, T.€. IPUBECTH K yTpaTe pabOTOCTIOCOOHOCTH.

Bo3moxkHOCTH (U3HUECKOM BBIHOCIHBOCTH OMHOCUMEIbHYL, T.€. PE3YJIbTAThI
OJIHOTO U TOTO >K€ YeJIOBEKa IMPHU BBHIMOJHEHUU Pa3HBIX BHUJIOB pabOT, TPEOYIOIMIUX
BBIHOCJIMBOCTH, BCETJIa OTJIMYAKOTCS, U BO MHOTHX CIy4YasX CYHIECTBEHHO.

OcHoBHBIMH (aKTOpamMu, 00YCIABIUBAIOIINMHI OTIUYMS, SIBISIOTCS:

- HeaJIeKBaTHasi TOTOBHOCTh Pa3HBIX MBIIII K JUIMUTEIBbHON paboTe (mpUyuMHa-
MU Pa3HOW FOTOBHOCTH MBIIII] MOTYT OBbITh OTJIMYMS KOMIO3UIMHU, pa3Hasi TPEHUPO-
BAHHOCTb, pa3Has HAMPABIECHHOCTb TPEHUPOBKH);

- pa3Hasi SPrOHOMUYHOCTh TEXHUKHU PA3HBIX JBUTATEIbHBIX JICHUCTBUIA;

- pa3Hasi OCBOCHHOCTb JIBUTATEIIbHBIX JCUCTBUIA;

- Bec paboTaromiero (JaHHbI (GakTop BO MHOTOM OIpEAEiseT pe3yabTar, Ko-
I/1a LEJbI0 EATEIbHOCTH SIBJISIETCS IEpeMEIlleHHe COOCTBEHHOTO Tela);

- OCOOEHHOCTH TEJOCIOKEHUsI MHAMBUAA (OmpenensitoT 3PQPEeKTUBHOCTh OT-
JEIbHBIX JBUKCHUHN U 3aTpaThl JHEPTUM HA WX BBINOJHEHHE B 3aBUCHUMOCTH OT BUJA
JIBUYKEHUI ).

I[ToMuMO OTIIMYMI BO3MOXHOCTEW MHAMBUA IPU OCYLIECTBIECHUH Pa3HbIX pa-
00T pe3yNbTaThl OJTHOTO U TOTO K€ YeJIOBEKa BCErJa HE OJUHAKOBHI MPU BHITIOJIHE-
HUU OJIHOW U TOM ke pabOThl, HO C Pa3HBIMU NPOSBJICHUSIMH cuibl. Hammpumep, nepe-
JBKEHHUE C pa3HOUM CKOpOCThI0. O MpUUMHAX 3TOTO Oy/IeT CKa3aHO HIIKE.

B 3aBucuMoOCTH OT BUJIOB U IIeJIel IEITEIbHOCTH OIIEHUBATh (PU3HUECKYIO BbI-
HOCJIMBOCTb MOYHO:

- TI0 JUIUTEJIbHOCTH CTAaTUYECKOTO HAIMPSHKEHUS OAHOW CHIIbI (JIJTUTEIBbHOCTD
yAepKaHUS TPy3a);

- TI0 KOJIMYECTBY JBUKEHUM, KOTOPOE B COCTOSIHUM CJeiaTh 4eJOBEK 0e3 OT-
JIbIXa, B OJTHOM TEMIIE, MPOSIBIISIS 33JaHHYIO CUITY;

- TI0 KOJIMYECTBY JBUXEHUM, KOTOPOE B COCTOSHUM CJEJaTh YeJIOBEK 0e3 OT-
JIbIXa, B OJTHOM TEMIIE, MPOSIBIISISA 3aJaHHYIO CUITY;

- 0 KOJIMYECTBY BPEMEHH, 3aTPAUYMBAEMOr0 Ha BHIIIOJIHEHUE ONMPeAeJIéHHOrO0
YHCJIa TAaKUX JIBUKCHUM,

- 110 CUJI€, KOTOPYIO YEJIOBEK MOYKET MPOSIBISATh, COBEpIIAs 3aIaHHOE KOJIMYe-
CTBO JBWKECHHI B OJIHOM TeMIIE€ (B YACTHOCTH, CUJIOW MBIIIECYHBIX COKPAIICHUI MpH
BBITAIKUBAHUU OTIPENIETISIETCS CKOPOCTh Oera);
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- MO0 KOJUYECTBY JABWKECHHI, COBEpIAeMbIX 3a OTBEIEHHOE BpEMs, U CUJIC
MBIIIEYHBIX COKpAIIeHHM, KOraa poCT CUJIbI BEIET K 00s13aT€IbHOMY POCTY YaCTOThI
JBIDKCHUH (CTIOpTUBHAS X0Ab0a, BEJIOCIIOPT);

- CYIIECTBYIOT BHU[IbI JESTEILHOCTH, TJI€ YCTAHOBUTH BO3MOKHOCTU (pu3nye-
CKOM BBIHOCIIMBOCTH WHJWBUJIA HEBO3MOXXHO HHM MO OJAHOMY M3 BBIIIEO3HAYEHHBIX
kpuTepreB. CBsI3aHO ATO € TEM, YTO COJIEPKAHUEM JCSITEIIBHOCTU B 3TUX CIIy4asiX siB-
JISIETCS BBIMOJIHEHUE OOJIBIIOTO YUCia OTIMYHBIX 10 CTPYKTYpE JIBIKEHHM C pa3HOMH,
B 3aBHCHMOCTH OT OOCTOSTEIHCTB, MHTEHCUBHOCTBHIO, B Pa3HOM TeMIle. BEHIIBHUTH
Han0oJiee BBIHOCIMBOIO MO pe3yJbTaTaM TaKoro poja ACSTEIbHOCTU B IIEJIOM, TAKKE
HE TIPEJICTABIIICTCS BO3MOYKHBIM, TaK KaK MPOSBICHUE BHIHOCIUBOCTUA B 3THX BHIAX
SBJISICTCSI BOXKHBIM, HO HE €IUHCTBEHHBIM (PAKTOPOM, OTPEICIISIONIAM JTOCTIKCHHE
MaKCUMaJbHOTO pe3yJsibTaTta. Bc€ 3TO MMeeT OTHONIEHHE NPAKTUYECKH KO BCEM BH-
JlaM CTIOPTUBHBIX €TUHOOOPCTB, a TakKKe K OOJIBINICH YacTH CIOPTUBHBIX WUrp. EawmH-
CTBEHHBIM BapUaHTOM OIIEHKH BBIHOCIUBOCTH JIIO/ICH, 3aHUMAIOIIUXCS IAHHBIMU BU-
JaMU JESTENbHOCTH, SBIISIETCS U3MEpPeHNE 00BbEMa paboThl, KOTOPYIO JIETAeT YEeJIOBEK
3a OTBEAEHHOE BpEMs.

Pe3ynbTaThl OLIEHKHM BO3MOXHOCTEH (PU3UYECKOW BBIHOCIMBOCTU IO Ha3BaH-
HBIM TTOKA3aTelsIM JIaJIeKO He BCEr/ia COBMAAAIOT C pe3yibTaTaMU COPEBHOBATEILHOM
NESTEIBHOCTH TEX K€ JIIOJACH, Aaxke Tam, rie (u3nueckasi BBIHOCIUBOCTD SIBIISAETCS
ONPENEIAIOIUM Ka4yeCcTBOM. JIeJI0 B TOM, YTO IOMUMO BO3MOXHOCTEW BOCCTAaHOBIIE-
HUS OpraHu3Ma JJIsl COPEBHOBATENIBHOTO pe3yibTaTa UMEET 3HaU€HHE, Kak ObLIO CKa-
3aHO BBILIE:

- OPTOHOMHYHOCTh TEXHHKH JBUTATEIBHBIX JICHCTBUM, COBEpPIIAEMBIX B IPO-
1IECCE COPEBHOBAHMIA;

- OCBOEHHOCTh TEXHUKH JIBUTATEIIbHBIX JICVCTBUIA;

- BEC CIIOPTCMEHA (JIaHHbIN (PaKTOp BO MHOTOM OIPEAEIIAET Pe3ysibTar, Koraa
LEJIBIO JICATEIbHOCTH SIBJIIETCS NTEPEMEILIEHUE COOCTBEHHOT'O Tela);

- 0COOEHHOCTH TEJIOCI0KEHU HHANBUIA.

Kak MbI y)ke TOBOPWJIM, OPTaHHU3AIMIO JBMKCHUM, HE MPEANOararonmx 3Ha-
YUTENBHBIX YCUIIMH, OepyT Ha ceOsi BOJOKHA MEJICHHBIX, HEOOJBIINX MO0 00BEMY,
JIBUTATENIBHBIX €IUHUIL. POCT CHIJIBI MperoiaraeT pocT 4ucia paboTaroiux BOJIO-
koH. K cokparnieHuto mocienoBaTeIbHO HAYMHAIOT MPUBIIEKATHCS BCE OoJiee KPYIMHbIC
JIBUTATENIbHBIC €IUHUIIBI. B CBA3M ¢ 3THM, MO Mepe pocTa CUJIbl COKpaIIeHUs: BCE
OOJBIIMM CTAHOBUTCS BKJIaJ B pabOTy BOJIOKOH ObicTporo Tuna. Ilo mpuuune Toro,
YTO BOCCTAHOBHUTEJIbHBIE CITIOCOOHOCTH BOJIOKOH JIBYX THIIOB CYIIECTBEHHO OTJIMYa-
I0TCS, pad0Ta, KOTOPYIO MOXKET cleiaTh 4eJIOBEK, coBepliasi B OONbIlIeH WM MEHb-
e CTENEeHW MHTCHCUBHBIC ABWKCHUS, OyIeT OTIUYaThCs 1Mo 00béMy. UeMm cuiibHee
COKpAIlIEHHsI, TEM MEHBIIUM OyJIeT 00bEM pabOThl, KOTOPBIA OH CMOXKET B LIEJIOM OC-
BOUTH. UeM OO0JbIYyI0 CHITY TIPUKIIAJIBIBACT MHIUBHI, COBEPILIAas OTACJIbHBIC IBUXKE-
HUS, TeM OOJIbIIIE CHUYKAETCS €T0 CHUIJIOBOW MOTECHIMAJ MPU BHITIOJHEHUU OJHOTO U
TOTO K€ 00bEéMa padoThl. [ TaBHOW MPUYMHON ATOTO SBISAETCS JACHCTBUE MOJIOYHOU
KHCJIOTBI, BCE B OONBIINX 00bEMaX BRIpAOATHIBAEMOM IO MEPE POCTA MBIIIICYHBIX Ha-
NPSKEHUM.
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dusnueckas padora npeanonaraeT GyHKIIMOHUPOBAHUE MBIIIIEUYHON CHCTEMBI
B OJHOM M3 TPEX PEKHUMOB:

- B p€KUME HEKOMIIEHCUPYEMOT'0 COXPaHEHHs pab0TOCIIOCOOHOCTH;

- B peKUME KOMIIEHCUPYEMOTr0 COXpPaHEHHs pab0TOCIIOCOOHOCTH;

- B pE)KMME CHUKEHHUSI CUJIbI MBILLIEYHBIX COKPAILICHUH.

PaboTta B pexxumMe mepBOro TUIA MPEAroaraeT MoJHOE BOCCTAHOBIIEHUE pac-
xonyeMmoir AT® pabGoTaromumMu BOJIOKHAMH B IIpoliecce caMoi paboThl, 3a CU€T pe-
aKIMHA TJIMKOJIA3a M OKHUCIUTEIHLHOTO (oCPOpUUTMPOBAHUSA. XapaKTEPUCTUKON pa-
60Tel B nanHoM pexkume sBisietcs puxcamuss YCC u Y/l Ha ypoBHE AOCTATOYHOM
IUTsl 00ECTIEYEHHS] MBILIEYHOW CUCTEMBI KHUCIOPOIOM.

PaboTta B pexxume BTOPOTO THUMA MPEANOJaraeT MoCTENeHHOE MPUBIICYCHHUE K
paboTe JTOMOTHUTENLHBIX ABUTATEIBHBIX €IUHUI] MBI, B CIydae HE TOCTATOYHO-
IO BOCCTAHOBJICHHSI MBIIIEYHBIX BOJIOKOH, padOTaIOIIMX H3HAaYalbHO. PocT 00bEMa
COKpAILAOIIECHCA MBILIIEYHOW TKAaHU IMO3BOJIIET KOMIIEHCUPOBATh CHUKEHUE CUJIbI
paboTaBIIUX BOJIOKOH.

Mpiia, paboTaromasi B pekKUMe KOMIICHCUPYEMOTO YTOMJICHUS, MOXKET Tie-
pelTH B pexuM paboThl iepBoro tuna. [Ipoucxoaut 3To B ciiydyae ypaBHUBAHUS pac-
X0J1a DHEPIruu U €€ BOCIPOU3BOACTBA 3 €IMHUIY BPEMEHH 3a CUET pOCTa YKCIIA pPa-
OOTaIOIIUX MBIMIEYHBIX BOJIOKOH. OTCYTCTBHE ypaBHHBAHUS MPEAOIPEACISET Mpo-
JoJKEeHUE pabOThl B pEKUME BTOPOrO THIIA BIUIOTH JO MOJHOTO MCUEPIBIBAaHUS pe-
CypCOB PEKPYTHUPOBAHHS MBILICYHBIX BOJIOKOH.

[To Mepe pocra urciia BOJIOKOH, BOBJIEKAEMBIX B padoOTy, pacTET MOTPEOHOCTh
MBIIIEYHON CUCTEMBI B KHCIIOPOJE. B CBA3M C 3TUM 4acTOTa CEPACYHBIX COKPALICHUMN
pu paboTe BO BTOPOM PEKHUME HEMPEPHIBHO PACTET TAK ke, KAK U YACTOTA JIbIXAHMSI.
[lepexon B pesxuM pabOTHI MEPBOTO TUIA MPEAONPEALIISIET (PUKCALNIO TOCTUTHYTOM
YHCC u Y/I.

PaGoTa B pexxrMe CHUKEHUSI CUITBI MBIIIIEYHBIX COKPAIICHU UMEET MECTO TIPH
OTCYTCTBUU BO3MOXHOCTEH YBEIMUYCHUS YUCIIA PAOOTAIONMIUX MBIIICUYHBIX BOJIOKOH,
T.€. MO0 TMPU HU3HAYAIBHO MaKCHUMAJIbHBIX HANPSDKEHHSIX, MO0, MPU HCUYEPIIAaHUH
BO3MOKHOCTEH UX pEKPyTUPOBaHMSI, B IIpoLiecce pabOThl BO BTOPOM PEXKHUME.

KonmdecTBo paboThl B peKMUME MEPBOTO THUIIA OTPAHUYMBACTCS IEHCTBUEM He-
CKOJIBKUX (haKTOPOB.

B cnydae mimtenbHO#M yCIIOBHO HU3KOMHTEHCUBHON PabOThI MMEET MECTO 3Ha-
YUTENbHOE CHUKEHUE 3alacoB TJIMKOTEHA W KUPHBIX KHUCIOT B PabOTaOIIUX MBbI-
IIEYHBIX BOJOKHAaX. CHIKEHUE HUKE KPUTUUYECKOTO YPOBHS, BEIET K 3aMEIJICHUIO
BCEX peaKkiui sHeproodecneyeHus. bbICTpoTa CHMKEHHS 3al1lacOB SHEPTOHOCUTENEH
BO MHOTO OIPEIEIISIETCS BO3MOKHOCTSIM JJOCTABKH B MBIIICYHYIO TKaHb KUPOB U yT-
JIEBOAOB C KPOBOTOKOM. OIHOBPEMEHHO C ATUM B pabOTaOIIUX BOJIOKHAX HEIpe-
PBIBHO MAET Ipolece paspylieHuss Muohpuopuin kucioi cpefoid. CKOpocTbh JAHHOTO
mpoiiecca HeOombIas (Tak Kak CTENeHb 3aKUCIMBAHUS MEJJICHHBIX BOJIOKOH HEBBI-
COKas), HO C TEUYEHHUEM BPEMEHM pa3pyLICHUS CTAaHOBATCS BCE Ooyiee 3aMETHBIMH.
JeiicTBue 06oux ¢GakTopoB 00YCIABIMBAET MOCTENEHHOE CHUKEHUE CHIIBI COKpaIlie-
HUW paboTaromux BOJIOKOH, YTO TpeOyeT yBenuueHus ux yucia. Ho B aTom ciydae
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pocT 00BEMOB pabOTAIOIINX BOJOKOH HE COMPOBOXAAETCS POCTOM MOTPEOIIEMOTrO
kuciopoa, pocrom HCC u Y/I.

Hpyrum (hakTopom, OrpaHMYMBAIONIMM BpeMsi pabOThl B MIEPBOM pPEKUME, SIB-
JISIeTCS MPOU3BOJICTBO MOJIOYHOM KUCTOTHI. OOpa3yeTcst MOJIOYHasi KMCJIOTa B Cllydae
HEJ0CTaTOYHOM JIJIsl TIOJTHOLICHHON YTUJIN3allud TUPOBUHOTPAIHON KUCIOTHI U BOJO-
poJia MPOU3BOJIUTEILHOCTH MUTOXOHIPHUM. POCT cuibl OOJEBBIX OIIyIIEHHUH, 00Y-
CJIABJIMBAEMbI HAKOIJICHUEM MOJIOYHON KHUCJIOTHI B MEXKJIECTOYHOM MaTpUKce, He-
M30€XHO MPUBOJUT K TOMY, UTO CO BPEMEHEM MHUIIMUPOBATH COKPAIIEHUE HYKHOTO
00bEMa MBIIIEYHON TKAaHW HEPBHAs CUCTEMa OKa3bIBaeTca HE B cocTosiHuU. [lo 3Toi
MPUYHHE BPEMs COXpaHEHHUsSI pabOTOCIOCOOHOCTH B ATHUX CIIydasX OTPaHUYMBACTCS
BPEMEHEM JOCTIIKCHHsI TIOPOTOBOM CHItbl 00JeBhIX TposiBieHuil. ([ToporoBas cuma
0OJIEBBIX ONTYIIEHUN ATO CHiIa O0JH, MPU KOTOPOU YETOBEK HE MOYKET BKIIOYHUTH B
paboTy 00BEM MBIIIEYHON MACChl, JOCTATOUHBINA JJIsi JOCTHUKEHUS HYKHOW BEJIMYU-
HBI ICCTBUS Ha OOBEKT WIIM COOCTBEHHOE TEJIO.).

bricTpoTa MOCTHXKEHHSI TTOPOTOBOM CHJIbI OOJIEBBIX OIIYIICHUN HAXOIUTCS B
3aBUCUMOCTH OT CHJIbI MBIIIICUHBIX COKpAIEHUH W YKclia paboTalomux Meliil. Yem
OoJIpIIIe MBI PA0OTAET M YeM CUJIbHEE UX COKpaIllleHUs, TeM Kopoue Bpems. [Ipu-
YUH 3TOMY HECKOJIbKO. Bo-11epBbIX, UeM OOJIbIIIe CHIa COKPAIICHUS MBI, TEM HUXKE
noporoBasi cujia 00JEeBBIX OIIyIIeHH. Bo-BTOpBIX, UeM MHTEHCUBHEW paboTa, Tem
aKTUBHEN UIET 00pa30BaHUE MOJOYHOM KUCIOTHI MbIIIIaMu. B-TpeThux, yem 00Jib-
1€ MBILIL BbIPa0aThIBAET MOJOYHYIO KHCIOTY, TeM OOJbllIe 00Iasl BeJIruynuHa OoJe-
BBIX OILIYLICHHM.

NmeHHO 00J1bI0 OOBSACHSIETCS OTCYTCTBHE BO3MOXHOCTH Y CIIOPTCMEHA, MOKa-
3BIBAIOILIETO BBICOKHE PE3YJIbTAThl B O€re Ha CpeHUE NUCTAHIUMU, TPOOEKATh C TEM
xKe ycrnexoM MapadoH. ITO UMEET MECTO, HE CMOTPSI Ha TO, UTO B LI€JIOM MOTEHIUAT
BOCIIPOM3BOJICTBA DHEPTUU B PEAKIMSAX OKUCIUTEIHHOTO (PochopriuIMpOBaHUS U
TJIMKOJIM3a y CPEJIHEBHKA BbIIIE, YeM y crernuanucta mapadonma. Ho, korma Geryr
OHH CO CKOPOCTBIO IMOCIIEIHEr0, J0JS OKUCIUTEILHOTO (hOChHOPUIIMPOBAHHS B 00-
meM 00bEME BOCHPOM3BOACTBA SHEPIHMH y CPEAHEBHMKA OKAa3bIBACTCS MEHbIIIEH
(cnenctBue Oojiee OBICTPOM MBIIMICYHOW KOMIIO3UIIMM W CIENUaIU3allid B Oere ¢
OombIneil CKOPOCTHIO). JlaHHOE OOCTOSTENBCTBO MPEAONPENLISIET TOpa3ao 00BN
pPOCT CHJIbI OOJIEBBIX OIIYIIEHUN y CPEIHEBUKA, 10 CPABHEHUIO ¢ MapadoHIEM MPU
npoOeraHuy OJHOTO M TOTO K€ paccTosHus. [lo 3Toi mpuymHEe Yepe3 HEKOTOpoe
BpeMsl CITIOPTCMEH CPEJIHEBUK OKa3bIBAETCS HE CIIOCOOHBIM BKJIIOUUTH B pabOTy HYXK-
HBII 00BEM MBIIICYHBIX BOJIOKOH, OCTaBJIssI, TEM CaMbIM HEHCIIOJIb30BaHHBIM UMEI0-
IIUICS MOTEHIIMAJI BOCTIPOX3BOICTBA SHEPTUH.

[IpyunHON OTCYTCTBUSI Yy MapadoHIla BO3MOXKHOCTH MPOOEXKATh CPEIHION0
JUCTAHIMIO CO CKOPOCTBIO CHEIUANINCTa CPEIHEBUKA, AK€ €CJIU OH B COCTOSHUU
HayaTh Oer B HY)KHOM TEMIIe, CTAHOBUTCS OoJjiee paHHEee JOCTH)KEHUE 0O0JIEBOro TO-
pora, Tak Kak Oer B TeMmIe CpenHeBHKa, TpeOyeT oT mapadoHIa, Kyaa OOJbIIero
MIPOSIBJICHUS BOJIM, YeM OT OeryHa Ha CpeJHue NUCTAaHIMH (CiencTBHe Ooiiee Me/l-
JICHHOM MBIIIeYHON Kommo3uIiun). [lomumo storo y mapadonna npu Oere ¢ 607b-
e, 4eM 0OBIYHO CKOPOCTBIO, MOTYT BO3HUKHYTH MPOOJIEMBI C ILIXaHUEM.
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Bpemst paboThl B iepBoM pekuMe (¢ y4ETOM BO3MOXKHOCTEH PEeKPYTUPOBAHUS
He padoTaBIIMX BOJOKOH 0€3 pocTa MOTPeOIIsIEeMOro KUCIOPOIa) MOKET COCTaBISATh
OT HECKOJBKHUX CEKYHJ J0 HECKOJIbKHUX YaCOB - B 3aBUCUMOCTH OT CHJIbI MBIIIICUHBIX
COKpaIlleHU, Yrciia paboTaIOMIUX MBIIII, YaCTOThl U JUIMTEIBHOCTH OTIEIBHBIX CO-
KpalieHui, TPEHUPOBAaHHOCTHU UHIMBU/IA.

KonudecTBo paboThl B pekUMe BTOPOTO THIA OMPEIEISIETCS BO3ZMOKHOCTIMHU
BOCCTAaHOBJICHHSI KaK M3HAYaJIbHO 33J€HCTBOBAHHBIX, TAaK U BHOBb MPHUBJIEKAEMbIX K
COKpAILICHUIO MBIIIEYHBIX BOJOKOH. M 31€ch CBOM BKJIaJ B Pa3BUTHE YTOMIICHHS
BHOCUT MOJIOYHAsl KMCJIOTA, HAaKaIIMBAIOUIascs B pabOTalIIMX MblMIax. boib He
MO3BOJISIET 33[CHCTBOBATh MAKCHUMAJIBHO OOJIBIIOE YHCIIO JIBUTATEIbHBIX €AUHUI] U
BBIIIOJIHATD JIOMOJIHUTEIIHO HEKOTOPOE KOJIMYECTBO JABHMKEHUN C TEM XK€ MpOsIBie-
HUEM CUJIBL.

Emé onHum (akTopoMm, COCOOHBIM OTPaHUYHMTH BpeMs pabOThl BO BTOPOM
pexXuMe, SIBIISIETCS BBIHOCIMBOCTD JIBIXaTEIBHOTO anmnapara. Jlemo B ToM, 4TO Mo Me-
pe pocTa YKciia MBIIICUYHBIX BOJIOKOH, BKJIIOYaEMBIX B pPabOTy, pacTET yacToTa JblXa-
Hud. [IpeBbllieHne YacTOTHI IbIXaHUs MOPOrOBOM BEJIMYHMHBI TPUBOAUT K HEIOBOC-
CTAHOBJICHUIO JBIXaTEJIbHBIX MBIIIL], CHI)KEHUIO CHJIbI UX COKpAIICHUW U, KaK CIE[I-
CTBHUE, CHIDKCHUIO O0BEMOB JIETOUHON BEHTWISIIIMU. BO3HHUKaIOMIUN B CBS3U C 3TUM
Ne(UIUT KUCIOPOJia MPEIONPEesieT CHUKEHUE CUJIBI COKpAIllCHUs padoTarouux
MBIIIEYHBIX BOJIOKOH M AaKTHMBHU3ALHMIO MPOW3BOACTBA MOJOYHOM KHUCIOTHL. byaet
MIPEBBIIICHA TOPOroBasi 4YacTOTa AbIXaHUS WM HET, 3aBUCUT HE TOJBKO OT TOrO, Ha-
CKOJIbKO BBIHOCJIMBBI JbIXaTEIbHBIE MBILIIbL. 3HAYEHUE UMEET U TO, KAKOE KOJIUYECT-
BO MBIIIEYHON Macchl 3aJieicTByeTCsl B paboTe. Uem OoJibliie Macca paboTarouux
MBIIIEYHBIX BOJIOKOH, TEM OOJIbIIIe KUCTOPOJa OHU TPEOYIOT, TeM vaile apixanue. [1o
ATOW MPUYUHE MPEBBILICHUE TOPOTrOBOM YACTOTHI JbIXaHHUs, IPEXK/IE BCEro, HadIt01a-
€TCSl MpPU BBHINOJHEHUU padoOT, TPeOyIOUMX ydacTHs OOJBLIOrO Yucia KPYHMHBIX
MbI. HanmpuMmep, npu nepeHocKe TAKENBIX TPYy30B BBEPX MO JIECTHUIIE.

B ciiyyae coBeplieHUs HUKINYECKU-HEMPEPBHIBHBIX JIBHKCHUN IIUTEIBHOCTh
paboThI BO BTOPOM PEKUME JI0 IBYX MUHYT.

bricTpoTa cHuXkeHus1 pabOTOCTIOCOOHOCTH TPU M3HAYAIIBHO MAaKCUMAaJIbHO MH-
TEHCUBHOW paboTe B PEXXHUME TPETHETO THUIA NMPEUMYLIECTBEHHO ONpeaensercs Obl-
CTpOTOM cHUkeHUs1 KoHleHTpaiuu AT® B BosokHax OwicTporo Ttuma. [locnennee
OTpeNeIIieTCs] BO3MOKHOCTSAMU BOCCTaHOBIEHUSI AT® W 4acTOoTON COBEpIIAEMBbIX
nerkeHni. C TeueHUEeM BPEMEHHU 37eCh TaK)Ke HauMHAET JIeUCTBOBATh (hakTop OoJie-
BOTO 1I0Ka. Bpemsi npeOriBaHust paboTaromiero B 6ojee uiiu MeHee KOMPOPTHOM CO-
CTOSTHUU OyAET OTJIMYaThCs B 3aBUCUMOCTH OT 00bEMa paboTaroled MBIIIEYHOM
Macchl U MPOU3BOJIUTEILHOCTA OKUCIHUTENIBbHOTO (ochopmmiupoBanus. OT o0béMa
paboTaroliei MBIIIEYHON MacChl TAKXKE 3aBUCHUT, MIPEBBICUT YAaCTOTA JbIXaHUS MOPO-
TOBYIO BEJIMYMHY WJIU HET.

BrlmioniHeHHE BIKEHUN ¢ MAaKCUMAIbHBIM YCUJIHEM, TPEOYIOMINX 3HAYUTEIb-
HBIX HEPBHBIX HAIPSKECHUHN, CTAHOBUTCSI MPUINHOM OBICTPOTO YTOMJICHHS IIEHTPATh-
HOU HEPBHOW CHCTEMBI, UTO TAKKE CHIDKACT CUIIOBOM MOTEHIIMAT pabOTarOIIETO.

OCOOEHHOCTBIO TPETHETO PEXKHUMa SIBISIETCA TO OOCTOATEIBCTBO, YTO MO MEpe
CHIKEHHS TpaT SHEPTHM MBIIIEYHAsi CUCTEMa OKa3bIBA€TCsl B COCTOSIHUM NEPENTHU B
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pexxumM paboThl mepBoro tuna. [lpu ycnoBuu, 94To0 K TOMYy BPEMEHH Y€JIOBEK HE OTKa-
3bIBAETCSI OT MPOJOJKEHUsT paboThl. (Tparbl pabOTaOMIMX BOJIOKOH CHUXKAIOTCS 0
YPOBHSI COOCTBEHHBIX BO3MOXHOCTEW HEPrOBOCIPOU3BOACTBA, KPOME TOTO, UMEET
MECTO CHIDKEHHE 00bEMa paldoTaroliell MBIIIEYHON Macchl, O MPUYUHE ACHCTBUSA
MOJIOYHOU KHUCJIOTHIL. ).

dakTopamMu, BIMSIIOUIMMUA HAa UTOTOBBIE PE3YyJbTaThl paOOThI, SBISIIOTCA aM-
IUIUTY1a OTAENIbHBIX JBMOKEHUN M UX YacToTa. Yem Kopode ABUKECHUS MPU TOU Ke
CHUJIE MBIIIEYHBIX COKPAIEHUNA U YeM OOJIbLIE BPEMEHU OTBOJUTCS MBIIIIAM Ha BOC-
CTAaHOBJICHHE (B CIy4ae COBEpPLICHUS LHMKIMYECKU-TIPEPBIBHBIX JBH)KECHHI), TEM
0oJIbIlIee KOTUYECTBO JBMKEHUM MOXKHO OyIeT caenats. YacToToi U ATUTENbHOCTHIO
HaANPSDKEHUH OMpeeNsieTcsi HHTEHCUBHOCTD, C KOTOPOM OPTaHn3M MOXET paboTaTth B
IIEpBOM pexuMe. HeM Kopoye HalpsKeHUsS U YEM OHU PEkKEe, TEM OOJBIIYIO CHUITY
MOXET MPOSBIISATh UHAUBU/I.

Bo3MOXHOCTH yenoBeKa MpH BHIOJHEHUM Pa3HbBIX BUAOB paboT BO MHOIOM
3aBHUCST OT MAaCCUBHOCTH MBIIIII, K paboTe MpuBiIekaeMbix. YeM MacCUBHEW MbIIIIIA,
TEM HUXKe €€ KOHKYPEHTOCIIOCOOHOCTh MPU BBIOJHEHUH ABMXKEHUMN, HE TPEOYIOIIMNX
CWIbHBIX HanpspkeHU. OCHOBHOM MPUYMHON 3TOTO SIBISIETCS CHIKEHUE KO3 Puiiu-
€HTa IOJIE3HOrO JEHCTBUS padOThl MbIMLEIL. /[e10 B TOM, 4TO BBINOJIHEHUE ABUXKE-
HUN C MaJIbIMU TPOSIBICHUSIM CUJIBI, TIPU HAJIMYUU 3HAYUTEIHHOTO MacchBa Hepabo-
TAIOUIMX BOJIOKOH, TPEOYEeT 3HAYUTENIbHBIX TPaT SHEPrUH MBIIIEYHOIO COKpAIICHUS
Ha IIPEOJOJICHUE CONPOTUBJIEHN yKOpauuBanus nociuenuux. Camwxenue KIIJI nema-
€T HEOOXOAMMBIM YBEIMYEHHE YKCJIa MBIIIEYHBIX BOJOKOH, NMPHUBJIEKAEMBIX K CO-
KpallEHUIO0, U, KaK CIIEJICTBUE, MPEAONPEAEIIIET, BO-IIEPBHIX, POCT MIPOU3BOACTBA MO-
JIOYHOM KHUCJIOTHI, BO-BTOPBIX, CHI>KEHHE 00jieBoro nmopora. [lo 3Toit npuurne yeno-
BEK ¢ OoJbllIel MBIIIEYHOM Maccoil yTpauyuBaeT pabOTOCIOCOOHOCTh ObICTpee, YeM
YeJIOBEK, MBIIIEYHAsl Macca KOTOPOro ONTUMAaJIbHA JIJIsl pabOThI C TAKO MHTEHCUBHO-
cThto. UeM 0OBEMHEN MBIIILBI MHAUBUAA, TEM B OOJbIIEH CTENEHU €My MOAXOIAT
COpPEBHOBAHMS Ha BBIHOCIMBOCTH, IpeJoaratomye 0oiee 3HaUUTeIbHbIE MbILICY-
HbIe HanpspbkeHus (Oer Ha Oosiee KOPOTKHE NUCTAHIIUU, YIPAKHEHUS ¢ Oosee Tshké-
JBIMU CHapsiiaMH, MepeHoc Ooiiee TSKENBIX TPy30B U T.1.). JaHHBIMU ke 00cTOs-
TEJIHCTBAMU O0YCIIaBIMBACTCS W BIMSHUE MBIIIIEYHON KOMIIO3UIIUN UHIMBU]IA HA pe-
3yJIbTATUBHOCTD BBITIOJHSAEMBIX UM pabOT, B 3aBUCUMOCTU OT TOTO, Kakasi BEJIHMYUHA
MBIIIEYHBIX ycuiauil Tpedyerca. Kak Obulo cka3zaHO BbIIIE, MAacca MBILIIBI IOMUMO
TPEHUPOBKU orpezaensercs e€ komnoszumueil. Yem ObicTpee KOMMO3UIMS, TEM OO0JIb-
II€ MBIIIEYHBIX BOJIOKOH BXOJUT B €€ cocTaB. Uem ObIcTpee KOMIO3UIIUS, TEM 00JTb-
I1€ BOJIEBBIX YCHJIUN TpeOyeTcsl AJi COBEpUICHUSI HU3KOMHTEHCUBHBIX JIBMKEHHI, 10
CPaBHEHUIO C YCWIMSIMHU UHAUBUAA C MEIJICHHOW KOMIIO3UIUEN.

KonuuecTBo BOBIEKaeMbIX B pabOTy MBIIIEUHBIX BOJIOKOH, KaK MbI 3HaeM, pe-
T'YJIUPYETCS BOJEBBIMU BO3ACHCTBUSMU HAa MOTOPHBIA LEHTP MbIIIBL. OTOOp xe
HEPBHOW 3HEPIUM Ha yAepKaHHe B CO3HaAHUM 00pa3a JBM)KEHUS MOTEHIMaJ BO3eH-
CTBHUS CHWXXAET. B CBSA3M € 3THM OCBOEHHOCTBIO ABMKEHUN BO MHOTOM OIPEAEIISIOT-
Csl BOBMOXHOCTH LIEHTPAJIbHOW HEPBHON CHUCTEMBI IO MPUBIICYEHUIO MAKCUMAIbHO
00JIbILIEr0 YKciIa ABUTATENbHBIX €IMHULL K COKPAILEHUIO, TPU paboTe BO BCEX PEKU-
Max.
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[To Mepe pocta OOJIEBBIX ONIYIICHUH CIIOPTCMEH MOXKET Ype3aTh KOJIMYECTBO
HEPBHOM 3HEPTHUH, OTBOJAMMOM Ha MPEACTABICHUE NBUKEHUS. JlenaeTcs 3TO C LeJblo
MOBBIIICHUSI TOTEHIIMAa BOJIEBOTO BO3/ICHCTBUS HA MOTOPHBIEC LIEHTPHI U MOJIEepiKa-
HUSI HA HY>KHOM YPOBHE CHJIbI MBIIIEYHBIX COKpalleHuil. HeraTuBHbIM CIEICTBUEM
ATOr0 CTAaHOBUTCS CHWIKCHUE YETKOCTH MPEACTABJICHUW O JIBUKCHUSX, MOTEPS MX
TOYHOCTH | B el OOJIbIIel CTeNeHU ObICTPOE YTOMIICHHE.

VXyamarbcsi TEXHUKA JABWKEHUW MOXXET W BCJIEACTBUEC HEPABHOMEPHOTO
YTOMJICHUS PaOOTAOMINX MBIIII, YTO TPEOYET KOPPEKTUPOBKH KOMIIO3HUITUN CHJI BO-
JIEBBIX BO3JICWCTBHI HA MOTOPHBIC IIEHTPHI. TpeHupoBoyHas padota mo ¢hopMHupoBa-
HHIO MPEICTABICHUN O KOMIIO3MIMUA BOJIEBBIX BO3JCHCTBUMA HA MOTOPHBIE LEHTPBI
MBIIII BO BCeX (pa3zax yTOMIICHUS, SBISICTCS] BAKHBIM YCIIOBUEM PAa3BUTHS CIICIIHAITh-
HOM BBIHOCJIMBOCTH.
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I'JIABA 5.
PA3BUTUE ®U3NUYECKNX CIIOCOBHOCTENM
(pusnonoruyeckre acreKThl, MPUHIIMITBI U METOJIbI TPEHUPOBKHU)

5.1. Pa3zButHe CHJIOBBIX CIIOCOOHOCTEH

Kak ObL10 cKka3aHO BbIIIE, CHIIA, KOTOPYIO MHIWBUJL MOKET MPOSIBUTH MIPHU pe-
IIEHUU TOW WJIM MHOW JBUTATENBHOM 3aJjauu, ONPENENaeTCsl - Ka4eCTBOM TEXHHUKHU
JNBU)KEHUM, CTENEHbIO OCBOCHHOCTH TEXHUKH JBUKEHUW, CHJIOBBIM MOTEHIMAIOM
BKJTFOYACMBIX B PaOOTYy MBIIIICYHBIX BOJIOKOH.

B cBs3U ¢ 3TUM TPEHUPOBOUYHBIN MPOIECC, LETBIO KOTOPOrO SIBISECTCS yBEIHU-
YEHHE CUJIOBBIX MTOKA3aTeNEH, MPEOJIaraeT:

1. Onpenenenne UHANBUIYATHLHO ONTUMANIBHBIX XapaKTEPUCTUK KUHECTETHYE-
CKOM CTPYKTYpPBI JBUTATEIbHBIX JCUCTBUN;

2. O0y4eHue BBIOTHEHUIO JaHHBIX ABUKCHUM;

3. IloBblllIEHHE CTENEHN OCBOEHHOCTH JIBUXKEHUM;

4. YBenuueHne CHUIIOBOTO MOTEHIINAIA MBIIIEYHBIX BOJIOKOH.

O MexaHu3Max U YCJIOBUSAX (POPMUPOBAHUS JBUTATEIBHBIX HABBIKOB, METOIAX
oOy4eHHs IBMKCHUSIM U CIIOCO0aX MX OCBOCHUS MBI YKe ToBOpIU. OCTaHOBUMCS Ha
(U3HOTOTUYECKUX aCIIEKTaX CUIIOBOM TPEHUPOBKHU MBIIICYHON CUCTEMBI.

5.1.1. @u3uonozua mpenupogounozo 3¢ppekma npu pazeumuu CuIbl Mbl-
WIEUHBIX COKPAUWLEeHUTL

OpHUM U3 CIIEICTBUIA BBIMOJIHEHUSI (PU3NYECKOM PaOOThI MOXKET CTAHOBHUTHCS
POCT MonepevyHrnKa padoTaBUIMX MBIIII] WJIM UX padoyas runepTpodus.

Beigensitor ABa tuna padodeil runeptpodun — capKkomiazMaTHyecKuii U MHO-
bubpuspabiid. CapkoriazMarudeckas padouas TUOEpTPOpuUsS — 3TO YTOJIICHUE
MBILLIEYHBIX BOJIOKOH BCIEACTBHE pOCTa 00bEMA CapKOIUIa3Mbl, pocTa 00bEMa MUTO-
XOHJIpUH, POCTa 3amacoOB SHEPIeTHUYECKHX HMCTOYHMKOB MBIIIEYHOTO COKpPAILECHHUS
(AT®, KP®, rnukorena, )KUPHbIX KUCIIOT).

Pabouas runeprpodusi JaHHOTO TUIA HE BEAET K POCTY CHUJIBI MBIIIL, a Mpea-
[10JIaraeT pOCT BBIHOCIUBOCTH.

Muodubpunspaas padodasi runepTpodust — 3TO YTOJIIIEHNE MBIIICUYHBIX BO-
JIOKOH BCJEACTBUE pocTa 00béMa Muopudpui. ['mneptpodust n1anHOro BUAA Ipeao-
npenenseT pocT CUJIOBOTO MOTEHIMana MbIIIIbl. Muogudpusuisipaas runeptpodus
BCErJla COYETAETCSl C CapKOIIa3MaTUYECKOM, TaK KaK pocT MUOMDUOPHILT MpeAnoa-
raer aJIeKBaTHBIA POCT BO3MOYKHOCTEN YHEPrOBOCCTAHOBIICHMUS.

Muodpubpuinsipas runepTpodus CTAaHOBUTCS CIIECTBUEM aKTHUBU3ALMU CHUH-
Te3a Muopuodpusut. Ilo coBpeMeHHbIM NMPEACTaBICHUSM AKTUBU3AIUS CUHTE3a MHUO-
GbuOPUIIT ATO peakIusi MBIIICYHONW KJICTKH Ha TOSIBJICHHUE META0OJIMTOB MBIICYHON
JesITeIbHOCTU B CapKoIula3Me (Hampumep, KpeatnHa). MeTaboauTsl MHAYLUPYIOT
TPAHCKPHUIILMIO B siApax MblmiedHou kinetku monekyin PHK na ywactkax JIHK, co-
JepKaimux WHPOPMAIMIO O CTPOCHHHM O€IKOB MUOGUOPHII. AKTHUBHBIA CHHTE3
MUOGUOPHILT HAUMHAETCS 110 OKOHYAHUU pabOThl U JUIUTCS OonpenenéHHoe Bpems. B
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MBIIICYHBIX BOJIOKHAX, HE MPUHUMABIINX y4acTusi B paboTe, cuHTe3 Oenka Muoguo-
puIul OTCYTCTBYET. M3 3TOrO ciemyer, 4To pe3yiabTaTUBHOCTb TPEHHPOBKH CHIIBI
KOHKPETHOM MBIIIIIBI ONPEENIeTCs KOJUYECTBOM paOOTaBLIMX MBIIIEUHBIX BOJIO-
KOH. B CBsI3M ¢ 3TUM Ba)XKHEUIIMM IPUHIMIIOM TPEHUPOBKU CUJIbI SIBISACTCS NPUHYUN
8bINOIHEHUSI DONLULO20 YUCTA MPEHUPOBOYHBIX YIPAICHEHUI C NPEOeNbHbIM U OKOJIO
npeoenbHbIM HANPHCEHUEM.

HeraTuBHBIM CIIEICTBUEM COKPAILIEHUS MBIIICYHBIX BOJIOKOH SIBIIIETCS pas3py-
[IEHUE YaCTH aKTMHOBBIX WU MHO3MHOBBIX HUTEW KHCIIOW Cpeloid capKoIlia3Mbl. 3a-
KHCJIMBAHUE CapKOIUIa3Mbl CTAHOBUTCA CIEACTBUEM XUMHUYECKHUX DPEAKUUU, MOJIy-
YaloUX pa3BUTHE C MOMEHTA Hayajla MBIIIEYHOIO cokpamieHus. CTeneHp 3aKuciu-
BaHUs OMPEACISAETCS MPOU3BOAUTEIBLHOCTHIO OKUCIUTEIHHOTO (HOCHOPUIITUPOBAHHUS
AJ1® B muroxonapusix. Pazpymmenne MmuopuOpust sBaseTcs: OHON U3 MPUYHH CHU-
YKEHUSI CUJIOBOTO TIOTEHIMANa, T.€. YTOMJIEHUS, pU (pusnueckoit padore.

5.1.2. Ceoiicmea cynepxomnencayuu u RPUHYUNBL PA3GUMUA CUTIbL MbLULY

CBoiicTBOM OpraHu3Ma SIBISIETCS CIOCOOHOCTh HE TMPOCTO BOCCTAHABIUBATHCS
nocJie Jo0oro Buaa paboT, a BOCCTaHABIMBAThCS ¢ 3armacoM. HaswiBaercst aTo siBie-
HHUE cynepKomMneHcayusi WId cynepBoccTaHoBiIeHue. CyrnepBOCCTaHOBICHHE BBIBO-
IUT paboTaBIIME CUCTEMBbI Ha 0oJiee BHICOKUM, [0 CPABHEHUIO C MMEBIIUMCS, (QyHK-
[IMOHAIBHBIA ypOBeHb. [IpOMCXOIUT HE TOIBKO BOCCTAHOBJICHUE TTOTPAYCHHOTO, HO U
€ro MPUPOCT.

CynepBoccTaHOBIIEHHE MUOPUOPUILT 00YCHABIMBAET TPEHUPOBOUHBINA 3PPEKT
IIPU PA3BUTHU CHITBL.

Cxemy pa3BUTHS BBIIICO3HAYCHHBIX MPOIECCOB MPEACTABISAET rpaduk cymep-
komnencaruu (puc 10). Ock F — cuita MbliegyHoro BoJIOKHA, 0Ch t — BpeMs. A — cuiia
Ha HAayaJo TPEHUPOBKH, B — cuia mo 3aBepmieHnn TpeanpoBku. C — cuia 1o 3aBep-
mIeHUN BoccTaHoBIeHHs. A — C BeNMYMHA CYNEPKOMIICHCAIIMH. YTOJ — CKOPOCTh

BOCCTaHOBJICHHSI (CKOPOCTh CUHTE3a MUOGUOPHIL).

Puc. 10.

CkopocTh cuHTE3a MUO(DUOPHUILI 1O 3aBEPILICHUH TPEHUPOBKHU HAXOAUTCS B 3a-
BUCUMOCTH OT 00BhEMa ciieraHHoi paboThl. Uem OoJibiiie paboTa, TEM aKTHBHEE CHH-
te3. Ha pucynke 11 — 3aBUcHMMOCTb HaYaIbHOM CKOPOCTH BOCCTAHOBIIEHHUS (CKOPOCTH
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cuHTe3a MHUOPUOPUIUT) OT 00BEMA BBHITIOJHEHHON PabOTHI M CBSA3aHHOTO C JTUM
YTOMJICHHSI.

AN\
F
B1
B=
B3
o >t

Puc. 11.

3aBUCHUMOCTh Ha4aJIbHON CKOPOCTH BOCCTAHOBJICHHS OT 00BbEMa TPEHHUPOBKHU
He JnHeHas. [IpupocT akTHBHOCTH BOCCTAaHOBUTEIIBHBIX MPOIIECCOB, 10 MEPE POCTa
00bEMa crenanHoM paboThl, CTaHOBHUTCS BCE MeHbIMM. Ha pucynke 12 — nsmenenue
Ha4yaJIbHON CKOPOCTH CHHTE3a MUOGUOPHUIII C POCTOM 00hEMa TPEHUPOBKHU. V — 00b-
€M TPEHUPOBOYHOM HAarpy3KH B YCIOBHBIX €AMHHUIIAX, S — HaYaJIbHAsi CKOPOCTh BOC-
CTaHOBJICHUs (CKOpPOCTh cuHTe3a Muopuopmia). C poctoM 00bEMa MPUPOCT CKOPO-
CTH CHI)KACTCS, CTPEMSCH K HYIJIIO.

Q) = — — — — — -

Puc. 12.

BoccTanoButenpHast akTUBHOCTH ¢ TeueHneM Bpemenu nagaet (Puc. 10). Ipu
ATOM, YeM BbIIIE HayalbHasi CKOPOCTh CUHTE3a MUO(DUOPHUILI, TEM J0JIbIIIE BOCCTAHO-
BUTEJIbHBIE IMPOIECCHl MUMEIOT MECTO. 3a CUET 3TOr0 HE TOJBKO KOMIEHCHUPYETCS
OoJibllIasi MOTEPsI CUJIBI MOCTIE BBITIOJIHEHUs 0osiee 00bEMHOM TPEHUPOBOUHON pado-
ThI, HO ¥ BO3pacTaeT BelMunHa cynepkomnencanuu (Puc. 13).
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Puc. 13.

[To HayanbHOU CKOPOCTU CHHTE3a MHUO(DHUOPUIIT MOKHO CYAUTh O BOCCTAaHOBHU-
TEJIBHOM MOTEHLIMANE, HAKOIJICHHOM MBIIIEYHBIM BOJIOKHOM 3a BpeMs paboTsl. (Boc-
CTAaHOBUTEJIbHBIN MMOTEHIMAI 3TO KOJIMYECTBO Oenka MUO(pUOPUILI, CIOCOOHOTO CUH-
TE3UPOBATHCS BCIEACTBUE MTPOBEIEHHON TPEHUPOBKH. ).

B cBA3u ¢ TeM, 4TO MO MEpe TPEHUPOBKH NOTEHIIMAJI BOCCTAHOBIICHUS BO3pac-
TaeT Bc€ B MeHbllel creneHu (Puc. 14), HeMuHYyeMO HAacTymaeT Takoe COCTOSHUE,
KOTJa JajpHeilee IpoAohKeHne paboThl CTAHOBUTCS! IPUYMHON CHMXKEHUS TPEHU-
poBouHOro 3 dexra.

Ha pucynke 14 — ckopocth cunte3a MuopuOpmt B ciydasx C u D oguHako-
Ba, HO CHIDKEHUE CWIbI B ciiyyae D Oosble. bonpuiee yromiieHne no 3aBepHieHUH
TPEHUPOBKU CTAHOBUTCS MPUYUHOMN TOTO, YTO TPEHUPOBOUHBIN 3PdekT B cayyae D
OyZzeT MeHbIIuM, yeM B ciydae C.

L Bs =2/ B4

Puc. 14.

TpenupoBouHast paboTa, pe3yIbTaTOM KOTOPOW CTAHOBUTCS HAKOIUIEHHE BOC-
CTAaHOBHUTEJIHHOTO MOTEHI[MAAa MAKCUMAaJIbHO IPEBBIIIAIONIETO 3aTPAThl, SBISCTCS
ontuManbHOU Harpyskoi (Puc. 15).
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Puc. 15.

TpeHrpoBOYHBIE HArpy3KH Kak OOJIBIINX, TAK U MEHBIIUX OOBEMOB MEHEE
s dextuBHbl. [Ipuuém, yem Oosibllie OTKIOHEHHE OT ONTUMAIbHOW BEJIMYMUHBI, TEM
MeHbIe dPpPexT. 3HaUYNTENbHOE MPEBBIIIEHNE ONTUMAIBHOTO 00bEMa TPEHUPOBOY-
HOU paOOThI MOXKET MPUBECTU HE TOJIBKO K CHUKEHUIO 3P deKTa CyrepKOMIICHCAIIUH,
HO M K HEJIOBOCCTAaHOBJICHUIO JO YPOBHsI, IMEBIIETOCs JI0 Hadajla TPEHUPOBKU. On-
MUMATLHOCMb TPEHUPOBOUYHOW HArpy3KH SABISIETCA €€ OJHUM NPUHYUNOM TPEHU-
POBKH CHJIBI.

[Ipu ompeneneHny ONTHUMAIBHOIO 00BEMA HArpy3KH CIIEyeT UMETh B BHIY,
YTO YTOMJICHHE BOJIOKOH Pa3HbIX TUIIOB MOCIE BBIIOJIHEHHS OJTHON U TOM e padoThl
OKa3bIBaeTcs pa3HbiM. ONTHUMalbHBIA 00BEM pabOTHI IJIs1 MEJIEHHBIX BOJOKOH
00JIbIIE ONTUMAIIBHOTO 00bEMA OBICTPBIX.

B npouecce 3kcnepuMeHTa, IPOBEIEHHOTO € LIEJIbI0 ONPENENeHUs BEIMYUHbI
HArpy3KH, JAlOIIe MaKCUMaJbHBIM TPEHUPOBOUYHBIN 3(PGEKT Mpu pa3BUTUU CHUJIBI,
OBLJIO YCTAaHOBJIGHO, YTO TAKOBOMW SIBJISIETCS HArpy3Ka, MOCJe KOTOPOM cuiia TPEeHH-
PYEMOI MBIIIIIBI CHUXKAETCSI HA CEMb-AEBATh MPOLUEHTOB OT MMEBIIEUCS 10 TPEHH-
POBKH.

DU3HOJOTUYECKUM CBOWCTBOM OPraHM3Ma SIBIISIETCSI 3aME€HA POCTA CUJIbI MbI-
[IEYHOr0 BOJIOKHA €€ CHIbKeHUEM. [Tuk cynepkoMmneHcaluu Kak pa3 U SIBISETCS TEM
MOMEHTOM, KOT/1a OJTUH Tpoliecc 3amensercs apyrum (Puc. 16).

A

F ™

o MWK BOCCTaHOBNeHMA t

Puc. 16.
82



CHumxaeTcs cuja Mo NpUYMHE TOTO, YTO B OPraHHU3ME HEMPEPhIBHO UAET MpO-
1ecc oOpaTHBIM CUHTE3y MBIIMICYHBIX OETKOB, a UMEHHO, TPOIECC UX pa3pylIeHUs
THAPOTUTHYESCKUMH (hepMeHTaMH. B cocTaB naHHBIX ()EPMEHTOB BXOJSAT TOPMOHBI
TITFOKOKOPTUKOUIBI, BRIpabaThIBacMble KOPOI HAIITOUYCTHHKOB.

CkopocTh pazpyuieHuss MUOGUOPHILT HAXOJUTCA B 3aBUCUMOCTU OT TPEHUPO-
BAaHHOCTH MBIIICYHOTO BOJIOKHA. UeM cuibHee MUOGUOPHILIpHAs TUIEPTPOdHs BO-
JIOKHA, TEM aKTUBHEE pa3pylIaroTcss MUOGUOPUILTEI (Kak B aOCOTIOTHBIX, TaK U B OT-
HOCHUTENBHBIX equHHIax). [lo-BunuMomMy, MbIleyHas KJIeTKa M0 Mepe pocTa 00bEMa
MUOGUOPIILT HaYMHAET BCE OoJiee aKTUBHO CHHTE3WPOBATh THAPOJUTHYECKHE (ep-
MEHTBI U PELENTOPHI TTIOKOKOPTUKOUIOB.

HeiictBue >ddexra paspyeHus MHOGUOPHIIT TUAPOIUTUYECKUMU (HepMeH-
TaMU TpeonpeeiseT He0OOX0IUMOCTb COOIOICHUSI TAKOTO MPUHIIUIIA OPTaHU3AIIH
TPEHUPOBOYHBIX 3aHATUH, KaK pecyiapHOoCmyb, a TaKke TpeOyeT OnpeaeneH s ONTH-
MaJIbHOT'O BPEMEHH BOCCTAaHOBJICHUS MOCJE KaXKI0T0 U3 HUX.

Ha mepBbiif B3 Hanbosee OIarompusATHBIM CPOKOM IPOBEIACHUS MOCIe-
TYIOIIMX 3aHSITHH ABJISIETCS MOMEHT JOCTHXKEHUS NTMKOB BOCCTaHOBJICHUS. B ciydae
yUallleHUs 3aHITHHI, KaK U MPU CIUIIKOM PEAKOM MX MOBTOPEHUU, OOLTUN TPEHUPO-
BOUHBIN ekt okazpiBaeTcs Huxke (Puc. 17). Ho BepHbIM 3TO 0cTaércst TOIBKO KO-
rza peub uAET 00 0IMHAKOBBIX 00BEMaX TPEHUPOBOUHOUN PabOTHI.

L L )

0 t aocpouroe tc:m tnp'ocpoueHHoe t

Puc. 17.

[Ipu coGmroneHun ONpeACNIEHHBIX YCIOBUN ydalleHue 3aHATuil 3PQPeKTHB-
HOCTh TPEHHUPOBOYHON PAaOOTHI HE TOJBKO HE CHHIKAET, a, HA0OOPOT, B 3HAYUTEIBHOU
Mepe ero nosbimaet. Ckaxkem 00 3TOM.

Ecnn cpaBHUTH MOTEHIMAIBI BOCCTAHOBJICHHS, HAKallJIMBacMble B IPOIECCE
paboTHI M0 Mepe CHIDKEHUS CUJIBl COKPAIIEHUsI BOJIOKHA, U OCTATOYHBIC MOTCHIINAIIBI
BOCCTAHOBJICHHS IO JOCTHMIKEHHHM TOW € CHJIbI, KOTJa CIIOPTCMEH OTABIXAeT, TO
OKa)XETCsI, UYTO OCTaTOUHBIEC MOTeHIMaNbI Boite. ([Ipu ycnoBuun mposiBneHus agpdexra
CYINEPKOMIICHCALIUY IO 3aBEPLUICHUH BOCCTAHOBIICHUSL. ).

Ha pucynke 18 — yrubr G1, 42, moka3pIBarolye BEJIUYUHY HAKaIllJIMBAaEMOTO
MOTEHLIMaja BOCCTAHOBJICHUS 10 Mepe pocTa 00bEMa clieaHHON padOThI U CHUXKeE-
HUS CHJIBI MBITIIIBI, OoJbire yriioB 1, 2, mOKa3pIBAIOIIMX MOTEHITMAT BOCCTAHOBIIE-
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HUSI TIPU TEX K€ CUJIaX MBIIIEYHOTO BOJIOKHA BO BPEMSI BOCCTAHOBUTEIHHOTO MEPHO-
71a TI0 3aBEPILICHUH TPEHUPOBKHU B MOJIHOM 00BEME.

FA

az § B2

Puc. 18.

W3 sToro cimenyer, 4Tto s BOCCTAHOBJICHHS MaKCUMaJIbHOW aKTHUBHOCTH CHUH-
Te3a MUO(PHUOPUILT B YCIOBUSX, KOT/Ia 3TOT Ipouecc emé uaer, TpeHUPOBOYHOU pa-
00ThI TpeOyeTCsl MEHBIIIE.

JlaHHOE OOCTOSTENBCTBO AT BO3MOYKHBIM BBIIIOJIHEHHE 32 OJHUH M TOT K€
Mepuoj BpeMeHH (HampuMmep, 3a Mecsil) 0obiiero o0béMa paboThl, IPU COXPAHECHUU
BEJIMYMHBI CYTIEPKOMIICHCALIMM Ha €IMHUIly 00bEéMa. J{J11 3TOro He0OX0IMMO MPOBO-
JIUTh TPEHUPOBKHU Yallle, CHIKAsl HAa aJ€KBATHYIO BEJIMUMHY HArpy3Ky Ha KaxKIou U3
HUX. Y4alleHue 3aHITHI BEeAET K pOCTY MPOU3BOUTEIBHOCTH CUHTE3a MUO(PUOPHUILI,
B COUYETAHHMH CO CHMKEHUEM 00bEMA padOThI, TpeOYIOUIEHCS ISl TOCTUKEHUS TEX Ke
pE3yNbTaTOB CUHTE3a MPU NPOBEICHUM 3aHATUN Ha MHKaxX cynepkommneHcanuu. Bcé
9TO BEET K 00siee OICTPOMY POCTY CHJIBI.

Ha pucynke 19 — utorossiit npupoct cuibl (Frip), B ciiydae npoBeneHus mo-
BTOPHBIX TPEHUPOBOYHBIX 3AHATUI 10 MOMEHTA JOCTHKEHHUSI ITHKA CYIIEPKOMIIEHCA-
IIUH, C OJTHOBPEMEHHBIM CHIKEHUEM UX 00bEMa, BBIIIE, YEM MPUPOCT CUJIBI 32 TO K€
BpEMs B CIydae, Korja MOBTOPHbBIE TPEHUPOBKHU MPOBOJMIMCH B MOMEHT JIOCTHIKE-
HUS KA cynepkommeHcanuu (Frip2).

_n b
k- panZ

Fa

Puc. 19.
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VYyanieHne TpeHUPOBOYHBIX 3aHATUN 10 MEPE POCTa TPEHUPOBAHHOCTH SIBJISA-
eTcsl 00s13aTeJIbHBIM YCIIOBUEM JAJIbHEHIIETO IPOIPECCUPOBAHUS.

Jleno B TOM, 9TO ¢ poCTOM 00BEMAa MHUO(PUOPHUIITT B MBIIIICYHOM KJIETKE PacTET
Kak a0COJIIOTHAsl, TaK M1 OTHOCUTENIbHAS CKOPOCTh UX pa3pyLIeHUs THAPOIUTHUECKH-
MU (pepMeHTaMH, 0 4€M ObUIO CKa3aHO. B CBs3M ¢ 3THM, NpU paBHBIX pe3yJbTaTax
CHUHTE3a MUO(PHUOPWILT PEeaNIbHBIM POCT CHJIbl Y TPEHUPOBAHHOTO CHOPTCMEHA OyAeT
MEHBIIE, YEM Y HAUMHAOLIETO.

Paspymienne MuOQUOpMIT THAPOTUTHUECKUMHA (PEPMEHTAMH CHHUXKAET CKO-
POCTBh X BOCCTAaHOBJIEHUS IOCJIE TPEHUPOBKU HA BEJIIMUMHY, C KOTOPOH HJIET OH CaM.
B cBsA3u ¢ 3TMM cOKpamaeTcss BpeMsi JOCTHUIKEHHE NMHKa BOCCTAHOBIICHHMS, a TAKXKE
CHIDKAETCSl Pe3yJIbTATUBHOCTh BOCCTAHOBIICHUA. B TO e BpeMs JOCTHKEHUE IUKA
BOCCTAHOBJICHUSI HE O3HAYAECT, YTO BOCCTAHOBUTEIbHAS AKTUBHOCTH TOXKE CXOAUT Ha
HeT. CuHTe3 Oenka MpOJOIKAET UATU C MOJ0KEHHOW €My CKOPOCThIO, HO CKOPOCTh
9Ta OKa3bIBACTCS HUKE CKOPOCTH Pa3PYILLCHMUS.

CHuXeHHe BeIMYMHBI CYNEPKOMIIEHCALUM B BHUJAX JACSITEIBHOCTH, TPEOyIO-
IIMX MPOSBICHUS MaKCUMAJIBHOM CUJIBI, CTAHOBUTCS BHaYaJle IPUYMHOMN 3aMeICHUS
pOCTa CIIOPTUBHBIX PE3YyJbTATOB, a 3aTEM U €ro IOJHOTO IIpeKpaleHus. Meronuue-
CKHUM CIIOCOOOM MIPEOAOJIEHHsI TaKOTO poja Oapbepa SBIISETCS y4allleHUE TPEHHUPO-
BOYHBIX 3aHATUN C OJJHOBPEMEHHBIM CHUKEHHEM O00BEMOB KaX10T0 U3 HUX.

Ha pucynke 20 — ¢pyHKIUS «a» MOKa3bIBaCT U3MEHEHHE aKTUBHOCTU CHUHTE3a
MuopuOpuILI 3a Bpems t2, pyHKIuUsA «b» pearbHOE H3MEHEHNUE CHITbI MBILLIEYHOTO BO-
JIOKHA 3a TO K€ BpeMs, t1 BpeMsl JOCTMKEHHS NTMKa BOCCTAaHOBIICHUA. Bpems t2 mo-
MEHT, MPEKPALICHUSI BOCCTAHOBUTEIBHOW AKTUBHOCTH W MOMEHT IIPOBEICHHUS IIO-
BTOPHOU TPEHUPOBKHU B MOJHOM 00bEMe V1 = V2. O0bEM TpeHUpOBKU V3 B MOMEHT
t] menbie 00bEMOB V1 1 V2. Fp — pa3Huiia cuibl MBIILIEYHOTO BOJIOKHA MOCTE Tpe-
HHUPOBKH, IPOBOJIUMON B MOMEHT BpEMEHMU tl, U TPEHUPOBKH, MPOBOAUMON B MOMEHT
BpEMEHH t2.

Puc. 20.

Y4anieHue TPEeHUPOBOUYHBIX 3aHSATHH C OJHOBPEMEHHBIM ONTHUMAJIbHBIM CHH-
KEHHEM 00BEMOB TPEHUPOBOYHOM pabOTHI HA KAKJIOM M3 HHX SBIISICTCS €IIE OJTHUM
MNPUHIUIIOM TPEHUPOBKU CHJIBI.
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BoccTaHoBUTENBHBIN IPOLECC TOJKEH OOECHEUnBAThCA CPEICTBAMU BOCCTa-
HOBJIeHUs. VX aepuuur oOyciaBiuBaeT CHIKEHHE 3(PQeKTa CyNepKOMIECHCALHU.
VYyalieHue 3aHATHNA TaKKe TEPSIET CMBICI B 3TUX yCIOBHAX. bonee Toro, poct TpeHu-
POBOYHON aKTUBHOCTH OyJ1€T IPUHOCUTH BPE.

[Tpu 3aHATHAX CHUJIOBBIMU BHJAMHU CHopTa HauOoJsiee Ba)KHBIMU JUJIsI BOCCTa-
HOBJICHUSI BEIIECTBAMHU SIBJISIIOTCS JKUBOTHBIE O€IKH. AMMHOKHCIOTHI KHUBOTHBIX
O€IKOB SIBIISIIOTCS CTPOUTEIHHBIM MaTEpUajIOM CUHTE3a MUOGuOpuiIL. benok sBiseT-
Csl OCHOBHBIM 3JIEMEHTOM CHHTE3HPYEMbBIX OPTaHU3MOM (PEPMEHTOB, SBIISIOLIMXCS
peryiasTopaMH BceX OMOXMMHUYECKHX IPOLIECCOB B KieTKax. BmecTte ¢ mumonpamu
6enku GopMHUPYIOT MEMOPaHBI MBILIECYHBIX BOJIOKOH H T.1.

Cy1iecTBEHHOE BIIMSHHE HA CKOPOCTh META0OJIMYECKUX MPOLIECCOB OKA3bIBAET
BUTAMHUHHBIA KOMILUIEKC. BUTaMUHBI BXOIAT B COCTaB OOJBIIOrO YKcia (PEepMEHTOB.
MMeHHO u3-3a HEAOCTaTKa BUTAMUHOB B BECEHHUH IIEPUOJ IPOUCXOAUT 3aMETHOE
CHI)KEHHE BOCCTAHOBUTEIBHBIX CIOCOOHOCTEN Opranusma, 1, Kak cleJCTBHE, 3aMe]-
JIEHHE TEMIIOB IIPUPOCTA PE3YJILTATOB U AK€ UX CHUKEHUE T10 CPABHEHUIO C OCEHBIO
U 3UMOM.

B T0 e Bpems cyliecTByeT CBOM Mpezell N0 NpUuéMy MepeunciIeHHbIX OHoIo-
TMYECKUX BEIIECTB, 32 KOTOPHIM JlajbHEeHIIee YBEIMUEHNUE UX YIIOTPEOICHUs TepseT
CMBICIJI, a IEPE03UPOBKA HEKOTOPBIX U3 ATUX BEUIECTB MOXKET AaTh HErATUBHBINA IS
310POBBS PE3YJIbTAT.

Jeduuut cpeacTB BOCCTAHOBIEHUS HEM30€KHO BO3HUKAET IO MEpE pocTa
MBIIIEYHON Macchl crioprecMmena. [1o 3Tol mpuunHe, ¢ pocToM 00BbEMa MBIIIL, KOIHU-
YECTBO MOTPEOIIIEMBIX CPEJCTB BOCCTAHOBIICHHMS IOJKHO aIEKBATHO BO3PAcCTaTh.

dapMaKoJIOTMYECKUM CITIOCOOOM BeJIeHUSI OOPHOBI C 3aMEJIJIEHUEM POCTa CUJIbI
ABJISIETCA MTPUMEHEHUE HMCKYCCTBEHHO CHHTE3MPOBAHHBIX T'OPMOHAJIBHBIX Ipernapa-
TOB, JEPUBATOB MY>KCKOI'O IOJIOBOI'O FOPMOHA TecTocTepoHa. CyIECTBYIOT pa3HbIe
MHEHHS 110 TOBOJY MEXaHH3Ma MOJIOKUTEIBHOIO JEHCTBUS CHHTETHYECKHX aHa0o-
nuKoB. HekoTopble aBTOpHI TOBOPAT O TOM, YTO OHU aKTUBU3HMPYIOT CUHTE3 Oelika B
MBIIIEYHBIX KJeTKax. [Ipu 3ToM n0CcTOBEpHOIN MHPOPMALIUU O MEXaHU3ME TaKOU aK-
TUBU3ALMN OHU HE NMPUBOJAAT. 3HAHUE XK€ 00 M3BECTHBIX MEXaHMU3MaxX CHHTEe3a Oeska
MO3BOJISAIOT TOBOPUTH O JIBYX BO3MOKHOCTSAX YCKOPEHHS CUHTE3a MUO(DUOPUIIIISIPHBIX
0€JIKOB CHUHTETUYECKUMHU TOPMOHAMU:

1. Hanuune y ropMOHOB CITIOCOOHOCTH MHAYLHPOBaTh TpaHckpunuuto PHK, Ha
y4acTKe r'eHa, HEeCYyIIero MHGOPMAaIIMIO O CTPOCHUH 0€IKOB MUODUOPUILT;

2. Bxitouenue ux B cocTaB (hepMEHTa MOJMMEpasbl, KaTaluu3aTopa peakluii
cunte3a PHK, B kauecTBe akTuBartopa.

[To mepBOMy MyHKTY MOKHO CKa3aTh CJIEAYIOIEe — FTOPMOHBI HE MOTYT OBITh
unaykropamu Ttpanckpunuuu PHK, necymelr mndopmaimio o cTpoeHUH OEIKOB
MuopuoOpm. [leno B TOM, YTO JaHHBIM MPOLECC HAYMHAETCS TOJBKO IOCIE TOTO,
KaK MBIILIEYHOE BOJIOKHO CJENaeT onpeAenéHHbli 00béM padboTsl. [locnennee o3Ha-
yaet, 4To uHAYKTOpoM cuHTe3a PHK B »TuX ciiydasx craHOBUTCS HEKHil MeTabOIUT
XUMUYECKUX PEAKLIHNA, UAYIIMX B MPOLECCE MBILIEYHBIX COKPAIICHHWI, HAaIpUMED,
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kpeatud. Ilpu orcyrctBum pabotsi, cunte3 PHK He akTuBupyercs, HecMOTpsi Ha
NPUCYTCTBUE B MBIIIEYHON KJIETKE, KAK CAMOT'0 TECTOCTEPOHA, TaK U €r0 JEPUBATOB.

B03MOKHOCTh BKJIFOUECHHS JIEPUBATOB TECTOCTEPOHA B COCTAaB IOJMMEPA3BI
TEOPETUYECKH cymecTByeT. O TOM 4TO, CTEPOUIHBIE TOPMOHBI OPTAHU3Ma YEJIOBEKa
CBSI3BIBAIOTCA C ONPEACIEHHBIMU PELENTOPAMHU B CAPKOIUIA3ME U MPOHUKAIOT B SJIPO
KJIETKM JIOCTOBEPHO H3BECTHO. B KauecTBe BapuaHTa NEWCTBUSA JAHHBIX CTEPOU-
PELENTOPHBIX KOMIUIEKCOB KaK pa3 M Ha3bIBAlOT BO3MOKHOCTh UX BKIIFOUEHUS B CO-
ctaB ¢epMeHTa nmoamumepasbl. ECTECTBEHHO, UTO TO K€ caMOe MOXKET MPOUCXOIUTH U
¢ nepuBaramu. Ho B 3TOM cilydae Mbl IMEEM MPOCTO 3aMEHY MPUPOIHBIX TOPMOHOB
Ha UCKYCCTBEHHBIE, U HE (aKT, uTo nocieaaue oonee 3¢p(HEeKTUBHBI.

[TIo manubiM A.A. Bupy u I1LK. KsIpre, a Takxe psaa Ipyrux UCCIIeI0BATENEH,
J€pUBaThl TECTOCTEPOHA 3aXBaThIBAIOT PELENTOPbI TIIOKOKOPTUKOUIOB. [lo 3Toit
MPUYMHE MEHbILIEE YHCIIO TITIOKOKOPTUKOUIOB MOTYYal0T BO3MOKHOCTh OKa3aThCs B
COCTaB€ TUAPOJIUTUYECKUX (PEPMEHTOB, UTO CHM)KAET KOJMYECTBO MOCIEAHUX, CIO-
COOHBIX pean30BbIBaTh CBOM (QyHKIMN. CHUKEHHE CKOPOCTU pa3pylIeHUsI MUOPHUO-
PWILI TUAPOIUTUYECKUX (PEPMEHTaMU U CTAHOBUTCS NMPUYMHOMN OOJBIIEro pocTa ux
00BEMa, KOr/1a CIOPTCMEH MPUHUMAET aHA0OIUKH.

Kak 6b1 TaM HM OBLIO, HO UMEHHO MCHOJb30BAaHUE ATIETaMU TOPMOHAJIbHBIX
[pernapaToB JAHHOTO BHJa SIBJISETCS B IOCIEAHEE BpPEMsl BaOKHEHIIMM (HaKTOpOM
nporpecca pe3yibTaToOB B BHJIaX CIOPTA, CBSI3aHHBIX C NPOSBICHUEM (PU3NYECKON
CHUJIBI.

C pocToM CUJIbl TPEHUPYEMBIX MBILII] PACTYT UX BOCCTAHOBUTENIbHBIE CIIOCO0-
HOCTU. UeM BbIIIe pe3yJIbTaT, TeM OOJbIIUNH 00bEM TPEHUPOBOUHOM pabOTHI JeiacT
CIIOPTCMEH, BOCCTaHaBIMBasACh Takxke ObicTpo. (I[log 00BEMOM TpEeHUPOBOUHON pa-
0O0ThI B BUJIaX CIOPTA, CBA3AHHBIX C MOJHATHEM TSKECTEH, MOHUMAETCs €€ 00Iuid
TOHHAX.).

Poct 00b€Ma TPEeHHPOBOYHON HArpy3Kd C POCTOM TPEHHUPOBAHHOCTH CIIOPT-
CMEHa MPOUCXOIUT 0€3 YBEIMUYEHUSI OTHOCUTEILHOTO TPEHUPOBOUYHOTO 00bEMA, T.€.
0e3 yBENMYEHMsI KOJUYECTBA TPEHUPOBOUHBIX MOABEMOB. [IporcxonuT 3TO moTomy,
YTO C POCTOM TPEHMPOBAHHOCTH PACTET BEC IMOJHUMAEMBIX CHapsAI0B. Eciu Bec cHa-
PANOB HE YBEIWYMBATh, TO IMPOM30UIET CHM)KEHHE WHTEHCUBHOCTH BBIITOJIHEHHUS
TPEHUPOBOYHBIX YIIPAKHEHUH.

MexaHu3M pocTa BOCCTAaHOBUTENIBHBIX CHOCOOHOCTEH BBHINISAUT Tak. C poc-
TOM 00BEMA COKPATUTEIBLHOTO anmnapara MbIILIEYHBIX TKaHEW U pocTa 00bEMa KIETKU
B LI€JIOM BHYTPUKJIETOYHbIE OUOJIOTrHYECKUE CUCTEMbI OTBETCTBEHHBIE 32 CUHTE3 OeJl-
Ka, TaKKe pa3BUBAIOTCSA. B 4acTHOCTH, B MBIIIEYHBIX BOJIOKHAX YBEIMYUBAETCSA KO-
JIMYECTBO SIIEP, PACTET YUCIO pUOOCOM, PACTET MPOU3BOJICTBO (hepMeHTOB U T.11. [1pu
YCIIOBUHU, YTO PECYPCOB BOCCTAHOBIIEHUS MOCTYNAET JOCTATOYHO, BCE 3TO Mpeaomnpe-
JIEJISIET TOBBIIIEHHE WHTEHCUBHOCTU BOCCTAHOBJICHUS W MO3BOJIIET CIIOPTCMEHY IO
Mepe pocTa TPEHUPOBAHHOCTH YBEIUYMBATh aOCONIOTHBbIE 0OBEMBI TPEHUPOBOUYHBIX
Harpys3oK.

Temu ke MpUYMHAMU MOXKHO OOBSCHUTH TaKOW (hM3MOJOTUYECKHM (hEeHOMEH,
Kak Oosiee ObICTPOE BOCCTAHOBJIEHHE CIIOPTUBHOM (DOPMBI MOCIIE MEpEPhIBA B 3aHIATH-
SX TI0 CPABHEHHIO C TeM, Kak MmN e€ mepBOHAYAIbHBINA HA0O0P.
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3a BpeMsi OTCYTCTBUS TPEHUPOBOYHOW pabOTHI MPOU3BOAUTEIHLHOCTh CHUCTEM
MBIIIIEYHBIX KJIETOK, CHHTE3HPYIOIIUX O€IOK, CHIKAETCS Topa3fo B MEHBIIEH cTere-
HU (eclid BOOOIIEe CHUX)aeTcs), yeM 00béM Muodguopmul. [lo 3Toi mpuyuHe, OTBET
OpraHM3Ma Ha OJIHYy U Ty K€ pa0boTy B cllydae BOCCTAaHOBIICHHUS YTpauyeHHOU CIIOp-
TUBHOUW (POpPMBI OKa3bIBaeTCs 0oJiee aKTUBHBIM, YeM IPH MEPBOHAYAIBHOM € Ha0o-

pe.

5.1.3. Memoowl cunoeoii mpenupoexku

PocT cuiioBoro nmoteHIma€a OTASIHHO B3ATON MBIIIIIEI ONPEALISIETCSI 00BEMOM
e€ MBIIICYHBIX BOJIOKOH, TPHUBJICKAEMBIX K paboTe B mporiecce TpeHupoBku. [Ipum
ATOM, HauOONbIIMKA 3PPEeKT TaéT TPEeHUPOBKA BOJIOKOH OBICTPHIX BUraTENbHBIX
€IVHMI], TI0 MPUIMHE TOTO, YTO B COCTaB OBICTPHIX TBUTATEIBHBIX C€IUHUI] BXOJUT
0O0JIbIlIEE YMCIIO MBIIICYHBIX BOJIOKOH, YEM B COCTaB MEIJICHHBIX. B CBs3M ¢ 3TUM
IIPUBJICUCHHUE K COKPAIICHUIO KaK MOKHO OOJIBIIET0 Yrciia OBICTPBIX JABUTATEIbHBIX
€IVHUI] CTAHOBHUTCS OCHOBHBIM YcCJOBUEM 3((HEKTUBHOCTH CHIIOBON TPEHUPOBKH.
Yuciio BKItOUYaEMbIX B PabOTy JBUTATEIBHBIX €IMHUI] MBIIIIBI OMPEACIISICTCS] CUITOM
BOJIEBOT'O BO3JIEMCTBUA HA €€ MOTOPHBIN LIEHTP. BO3MOXKHOCTH € BOJIEBOTO BO3/EH-
CTBHUSA OTPEIEISAIOTCA CTENEHbI0 MOTUBUPOBAHHOCTH MHIMBHIA. [1o ATOM mpuynHe B
OOJBIIIEl CTENeH MOTHUBHPOBAHHBIE CHOPTCMEHBI MOTEHIHUAIBLHO CIOCOOHBI JOC-
TUYb 00JIe€ BRICOKUX PE3YJIbTATOB.

Cy1iecTByeT HECKOIbKO METOJIOB TPEHUPOBKH CHITHI.

Meton 1 — evinonnenue ynpasicneHus ¢ MaKkcUManbHbiM HA4aibHbIM HaANPsice-
Huem. TeopeTnyecku K paboTe MOXKET ObITh MPUBIEYEH BECh O0OBEM TPEHUPYEMOU
MBIIIIIIBL.

Cy1iecTByeT Tpy pa3HOBUIHOCTH JaHHOTO METO/A.

Memoo 1.1. — 00HOpa306bIX MAKCUMATLHBIX HANPAHCCHUI.

Memool.2. — MHO2OPA306bIX MAKCUMAILHBIX HANPANCEHUL C NOCHENneHHbIM
CHUdICEHUEM CONPOMUBIEHUSL OBUNCEHUTO.

Memoo 1.3. — ebinosnerue ynpax)cHenus ¢ 8ecom Oau3Kum K npeoeibHomy (83-
90%) maxcumanvhoe Yucio pas.

B nmocneaaem ciydae 00bEM MBIIIEUHON MacChl, BKIIFOYAeMOM B padoTy ¢ Tep-
BOTO TOABEMA, TakkKe OyneT MakKCUMalbHbIM. OTIHYMEM TEPBOTO U TOCIETHETrO
noabEMa OyJieT pa3Huila B OBICTPOTE IBHKCHHIM.

KonnuecTBo moBTOpEeHM B OHOM MOJAXOAE, B CIydae TPEHUPOBKU Memo0oM
1.2., HE JOJDKHO OBITH OOJIBIIE MSATH, TPU CTAHAAPTHOM JJIUTEIHLHOCTH Pa30BOI0 Ha-
npspkerus oT 0,5 10 1 cexyHabI (CpeaHee BpeMs BBITIOJTHEHUS OOJIBITMHCTBA YIIPAXK-
HEHUM CHJIOBOM TPEHUPOBKH 0€3 yuéTa BpeMEeHH pabOThl B YCTYIAIOIIEM PEKUME).

B cBsi3u ¢ TeM, uTo TpeHupoBKa MetoAoM 1.3. mpenmnosaraet 6oJsiee ObICTpOE
BBITIOJIHEHUE TIEPBBIX MOIBEMOB, TI0O CPABHCHHIO C TPECHUPOBKOW MmeTomamu 1.1. m
1.2., paboTa, KOTOPYIO COBEPIIIACT MBIIIIA ITPU TOM K€ YUCIIE COKPAIEHU OKa3bIBa-
ercs B cityvae 1.3. MeHbIIIEeH.

Meton 2 — MHO20paz06020 ynpasxcHenus ¢ HenpeoelbHbIM HAYATbHbIM HANpSl-
arcenuem. CylmiecTByeT TpY BapUaHTa TAaHHOTO METO/A.
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Merton 2.1. — gvinonnenue ynpasicnenusi ¢ HenpeoeibHbiM HAYAIbHbIM HANPSsl-
JHCeHUEeM MAKCUMANbHOE YUCTO PA3.

C pocTom 4mclia clIeJlaHHBIX B MOJAXOJE MOJBEMOB B MBIIMICUHBIX BOJOKHAX
paboTaroMUX JBUTATENIBHBIX €IUHMI] PACTET yTomieHue. s Toro 4ToObl KOMIIEH-
CHUPOBATh CHUKEHHE MX CHUJIBI, BOJICH TPEHUPYIOIIErocs K paboTe HAaUMHAIOT TIPUBJIC-
KaThCsl 00JIee BBICOKOTIOPOTOBBIC JBUTATEIbHBIC eAUHHUIIBI. HecrnocoOHOCTh TpeHU-
PYIOIIErocsl BBITIOJHUTH YIIPAXXHEHUE O3HAYaeT, YTO €ro BOJEBOW MOTEHIIMA HCUEP-
MaH.

Bec miis BeIMOMHEHUS yNpaXHEHUH MOAOMpPAETCS C TeM pacuy€ToMm, dYTOOHI B
OJTHOM TIOJXOJI€ MOKHO OBLIO clenaTh MATh — MIECTh MOABEMOB, NMPU CTAHIAPTHOM
JUTUTENBHOCTH padouero Hampsbkenust oT 0,5 mo 1 cexkyHabl. BellioaHeHnEe B OJIHOM
no/1xo/ie OOMbIIEro Yrucia NoabEMOB 3(h(HEKTUBHOCTD CHIIOBOM TPEHUPOBKH CHUXKA-
eT. [Ipu4uHBI 3TOT0: YTOMJICHHE HEPBHON CHCTEMBI, YCHUIIMBAIOIIEECS TI0 MEpPe pocTa
YuCjIa BBIMOJHEHHBIX MOABEMOB; TOSBICHHE M YCUJIEHUM OOJICBBIX OIIYIICHHH, IO
npuYruHe 00pa30BaHUS MOJIOUYHOM KHUCIOTHI M €€ BbIXOJIa M3 MBIIMICUYHBIX KJIETOK B
MEXKJICTOUHBIH MaTpuKC. boiab cHuXkaeT moteHIuan Bojiu. Y yem cuibHee 00Jb B
COYETaHUHU C YTOMJICHHEM HEPBHOM CHCTEMBI, TEM OOJIbIIIee YUCIO OBICTPBIX JABUTA-
TEJBHBIX €IMHMI] OCTaHYTCS 0e3 paboThl. M3-3a 3TOTr0 COKpalieHne CaMbIX OBICTPBIX
JBUTATEIIbHBIX €UHHUIl CTAHOBUTCS HEBO3MOXKHOM, JaXK€ €CJIM MOTHUBAIUS JJIs MPO-
JOJDKCHHS yIpakKHEHHUs JocrarodyHas. Hakormsienue takoro o0bémMa MOJOYHOU KH-
CJIOTHI, KOTOPBIM OpraHWU3M OKa3bIBACTCS HE B COCTOSHUHU BBIBECTH B KPOBEHOCHYIO
CHUCTEMY 3a BpeMsl OT/bIXa, BEAET K TOMY, 9TO C CaMOT0 IIEPBOTO MOAbEMa B Clie-
TYIOIMX TOAX0JaX CIOPTCMEH HAYMHACT YYBCTBOBAThH CHIIBHYIO 00Jb, C KaXKIbIM
MMOBTOPEHUEM BCE O0JIee YCHITUBAOIIYIOCS.

Ho nake mpu coOroieHIY HOPMBI TIOBTOPEHUH B MOIX0/IE, TPCHUPOBKA CHJIBI
OBICTPBIX BOJIOKOH JaHHBIM METOJIOM MeHee 3P deKTHuBHA, YeM TPEHHPOBKA METOIOM
MaKCHUMAaJIbHBIX HalpspKeHWH. [IprudrHa 3TOro HepaBHOMEPHOCTh HArpy3KH, KOTOPYIO
MOJTy4aroT OBICTphIC BOJOKHA. BKiTrouasich B paboTy He cpa3sy, a 1o Mepe YTOMJICHUS,
pa3HbIe ABUTATEIBHBIC €IWHUIIBI pabOTalOT pa3HOe BpeMs. B CBSI3M C ATUM, TOJBKO
JUIS YaCTHU M3 HUX OHA MOYKET OKa3aThCsl ONTHUMABHOM, B TO BpeMs Kak 00BbEM pabo-
ThI OCTAJIBHBIX BOJIOKOH OYAET JIMOO MPEBHIIIATh ONTUMAIBHBIN, IMOO 0 HETO HE J10-
TSATHUBATh.

TpenupoBka MeToJaMHU MaKCHUMAJIbHBIX HAMPSOKCHUH IMO3BOJISICT HArpy3HTh
BCE BOJIOKHA B paBHOU Mepe. Ho mpu 3TOM Ha/lo MMETh B BHUITY, YTO MPEBBIIICHUE VI
HEeZ000p ONTUMAJIBHOTO KOJIMYECTBA MBIIICYHBIX COKPAIICHUI TPUBEAET K OTHOBpE-
MEHHOH TIeperpy3Ke WM HeIOTPy3Ke cpa3y BCEX BOJIOKOH JAHHOTO THIIA.

OnTuMaabHOE COOTHOIICHHE YHUCIa TMOABEMOB, BBITIOJNHIEMBIX B IPOIECCE
TPEHUPOBKH C TIPEICTLHBIMU M HEMPEICTLHBIMHI HANPSDKCHUSIMH, KaK M O0IIee YHCIIO
MOBEMOB, OTIPEICIACTCS] MBIIICUYHON KOMIO3UIIUEH 3aHUMaromerocs. Yem ObicTpee
MBIIIEYHAss KOMIIO3UIIUS, TEM MEHBIINM JIOJDKEH OBITH 00Iui 00béM padoThl. CHHU-
XKaercss 00bEM 3a CYET MEHBIIEr0 YWCclia HENpeASIbHBIX HAINPSKCHUH NpPH OITH-
MaJIbHOM KOJMYECTBE MpEICIbHBIX. YeM MejIieHHee KOMIIO3HIUS, TEeM OOJIbIe
MOABbEMOB C HEMpPENETbHBIMU HAMPSIKEHUSIMH CIIEAYeT BBITIOJHATh HAa TPEHHUPOBKE,
P TOM K€ YHCIIC TTOABEMOB ¢ TIPeACIbHBIMU. JI€0 B TOM, YTO ONTHUMAJILHOE JIJIs
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TPEHUPOBKHU OBICTPHIX BOJOKOH KOJUYECTBO MBIIIICYHBIX COKPAIICHUI HE SBISACTCS
ONTUMAJIbHBIM JIJI1 TPEHUPOBKH CUJIbI MEJJIEHHBIX BOJIOKOH TOM k€ MbIibl. [Ipounc-
XOJIUT 3TO MO MPUYUHE TOTO, YTO KOHUEHTpALUs KPEaTHHA B MEIJIEHHBIX BOJIOKHAX
IPU UX COKPAICHUSIX HE JOCTUTAeT TEX € BEJIUYUH, YTO B ObICTphIX. COOTBETCT-
BEHHO M BOCCTAaHOBUTEJbHBIM IMOTECHLIHMAI HAKAIIMBAETCS MEIJICHHEW. B cBs3M C
ATUM, ISl TIOJyYEHUS! ONTUMAJIbHOM HArpy3Ku, MEIUIEHHAs IBUTATENIbHAS €IMHUIA
JIOJIKHA COKPATUTHCS OOJIbIIIEE YUCIIO Pas.

CoxpaHeHHe HU3KOTO YpOBHS KpeaTWHA B MEIJICHHBIX BOJIOKHAX OO0YCIaBIIU-
BAE€TCS BBICOKOW NMPOU3BOAUTEIBHOCTHIO OKHUCIUTEIBLHOTO BOCCTaHOBICHUSI ATD B
MUTOXOHJPHSX, U, KaK CJIEICTBHE, aKTUBHBIM BOCCTAHOBJICHHEM KpeaTwH(ocdara.
[To »TOM K€ mMpUYMHE B MEJICHHBIX BOJIOKHAX CTEIEHb 3aKUCIMBAHUS CAPKOILIA3MBbI
ocTtaércs HeBbICOKOU. [locnennee 00CTOSTENBCTBO /1€J1a€T BO3MOXKHBIM BBIMIOJHEHHE
OOJIBIIETr0 YKCIIa HAPSHKEHUM MPU TEX K€ pa3pylICHUsIX MUOPUOpHUIUI. DTO BeCbMa
BaYXXHOE OOCTOSITENIbCTBO CJIEAYET YYMUTHIBATH MPH IIAHUPOBAHUU TPEHHUPOBOUYHOIO
mpolecca.

3amava JOCTUXKEHUS ONTUMAJIBLHOCTH HATPy3KH BOJIOKOH OOOUX THIIOB JIJIst
JIOAEU C MEJIEHHOM U PaBHOMEPHOW MBILICYHOW KOMIIO3UIMEW, IPEAONpPENEIseT
IIPUMEHEHHUS €1IE JBYX PA3HOBUIHOCTEN METOJAa MHOTOPA30BOI0 YIPAKHEHUS C He-
peAeIbHBIM HaYaIbHBIM HAIIPSIAKEHUEM.

Merton 2.2. — gvinonneHue ynpajicHeHusi ¢ HenpeoeibHbIM HAYAIbHbIM HANPs-
Jrcenuem ozpanuyentoe uucao pas. CIeCTBUEM TPEHUPOBKHU JAHHBIM METOJOM SIB-
JIAE€TCS NOMOJHUTENBHASI TPEHUPOBKA MEJIJICHHBIX JIBUTATEIIbHBIX €AUHHUI] TP OTCYT-
CTBUM Harpy3ku Ha OBbICTpbI€ BOJIOKHA. /[ cmopTcMeHa ¢ paBHOMEPHOU KOMITO3H-
LA€W ATO BBINOJHEHHUE ynpakHeHus 12-15 pa3 B HeckonbKHUX noaxoaax ¢ BecoM 40-
45% ot MakcuMasibHOro. CIIOPTCMEHY ¢ MEJJICHHON KOMIIO3UIIMEN MOJONIYT Beca
ot 55-60% mipu TOM XK€ KoJmdyecTBe NMoBTOpeHui. (B nanHom ciydae peub UaET 00
UJICATM3UPOBAHHOM BapUaHTE CHIIOBOM TPEHUPOBKHM, KOTZA CTOUT 3ajadya MaKCH-
MaJbHO YBETUYUThH CHJIOBOW MOTEHIMA KAaKON-TO MBIIIII, HE Oepsi BO BHUMAaHUE TO,
IIPY BBIMOTHEHUM KaKUX YMPAXHEHWW Mbl JIAHHBIA TOTEHIHAN OyJeM HUCIOJIb30-
BaTh.). [Ipy BBINOJHEHUH YNPA)KHEHUS B MOBBIIIEHHOM TEMIIE KOJIMYECTBO MOIBEMOB
B [I0JIXOA€ CHUXKAECTCS.

Merton 2.3. — vinonneHue ynpaj;cHeHusi ¢ HenpeoeibHbIM HAYAIbHLIM HANPsi-
JHCeHUeM 02PAHUYEHHOEe YUCIO Pa3, C NOCMENEeHHbIM CHUNCEHUEM CONPOMUBIEHUSL.

[TocTeneHHOE CHMXKEHWE CONMPOTHBIICHUS MO3BOJISIET OPraHU30BAaTh BCE JIBU-
KEHUSI COKPAIIEHUEM TOJIbKO MEIJICHHBIX BOJIOKOH U PABHOMEPHO MX 3arpy3uTh, HE
BKJIFOYasi B pabOTy OBICTpBIC JABUTATENIbHBIC €AUHUIILI. [Ipu TpeHHpPOBKE TaKUM Me-
TOJOM KOJMYECTBO MOABEMOB B MOAX0JI€ OCTAETCS TEM K€, UTO M MPU TPEHUPOBKE
METOJIOM 2.2., HO BEC [JIs MepBOro noabeéMa yeennuuBaerca Ha 10 npouenTtos. [1o-
CIEHUN OABEM BBIMOJIHAETCS C BECOM Ha 10 MpOIEHTOB HUKE HAYaJIbHOTO.

Memoo 3 — uzomempuuecko2o HanpsxceHus. 3BEHO Tella, Ha KOTOPOe JEHUCTBY-
€T BHEIIHSSA CUIa, YAEPKUBACTCA B ONPEICIEHHOM IOJIOKEHUU CHIIOW COKPAIlEHUS
MbIpel. [lo Mepe pocta yroMmieHus: CTaHOBUTCSI HEOOXOAMMBIM YBelIMUeHNE 00bEMa
paboOTaOIINX ABUTATEIIBHBIX €IMHUIL MBIIIIIIHI.
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HenoctaTok n30MeTpUYecKOro MeToia COCTOUT B cienyromeM. Jlroboe 3naun-
TeabHOE (PU3UUECKOe HanpsbKeHHe TpeOyeT 3aiep kKU abixanus. 1 ecnu npu BbINoOJ-
HEHUU YIPAKHEHUS B JUHAMUYECKOM PEKHME BOCCTAHOBJICHHUE JIBIXAHMS TIPOUCXO-
JIUT 110 3aBEPUICHUU KaXKI0ro MoabEéMa B MOAXO0/IE, TO MPU U30METPUUYECKOM Hampsi-
KEHUU JbIXaHUE MPUXOIUTCS 3a/epKUBaTh Ha BCE Bpems. 3ajiepKKa JbIXaHUS Ha
3HAUUTETFHOE BpPEeMs IpeloNpenessieT pa3BUuTHe runokcuu. ['unokcust mpeaomnpenae-
JISI€T 3aKUCIMBAHUE MBIIICUYHBIX BOJIOKOH B OOJIBIIEH CTENEHHU, YEM MPU BBHIMOTHEHUU
JMHAMHYECKUX YIIPaKHEHUH.

Emé ogHuM HETaTUBHBIM CIEACTBHEM PaOOTHI MBIIII] B U30METPUUYECKOM pe-
KUME SIBIACTCS JJUTENBHOE YXYAIICHHE KPOBOOOpalleHUs B HANPSXKEHHBIX MBIII-
1[aX, BCIEACTBHE MepeaaBlnBaHus cocyoB. CHIDKEHHE CKOPOCTH TOKa KpPOBU B Ka-
NUUISIpax CHUKAEeT 00bEM KHCIIOPO/Ia, JOCTABISIEMOTO MBIIICYHBIM BOJIOKHAM, B €III¢
OOJIBIIEH CTETIEHH.

[To >TUM mpuUYMHAM BBIOJIHATH W30METPUUYECKUE YIPAKHEHHs CIEIyeT He-
IPOAOKUTEIBHOE BpeMsl (He Oosiee 5 ceKyH/I) ¢ BecaMu OJIM3KUMU K MPEEIIbHBIM.

C MeTooM M30METPUYECKOr0 HaNpsKEHUs UMEET MHOI'O OOIIEro MEeTOoJ yc-
mynarnowe2o HanpsaxceHus (memoo 4). Hauanom BBITIOJIHEHUS YIPA)KHEHUS B YCTY-
HaroieM peXUMe SIBISIETCSl OCTaHOBKA B HanOoJiee HEOIaronpusTHOM, C TOUKH 3pe-
HUSI MEXaHUYECKUX YCJIOBHMM JEWCTBUS MBIIIEUHOM TSrW, NMOJIOKeHUHU. Takoe moso-
KEHHE MOYKHO OOHApYyKUTh B CTPYKType Jito0oro aBwxkeHus. Hanpumep, B xxume jé-
’a 3TO TIOJIOKEHHUE, KOTJ[a JIMHUS TIed NapajuiesbHa Moy. B MaHHbIi MOMEHT mi1edo
JIEUCTBUS BHEIIHEH CHIIBI HA INIEYO caMo€e OOJIBIIIOE.

C MOMeHTa JOCTHMXKEHHS YTOMJICHHSI, TIPY KOTOPOM MBIIIIA HE MOXKET YyAep-
’KUBATh 3BEHO TeJIa B CTATUYECKOM TOJIOKEHUH, HAYMHACTCS YCTYIarolee ABMKCHHE
naHHoro 3BeHa. [Ipm 3TOM, yCHOBHS AEUCTBHS MBILIEYHOM TATW HAYMHAIOT YIIyd-
IaThCs, CO37aBasi YCIOBHsL IJIsl TIPOJIOJDKEHUST pPaOOTHI IIPU TOM XKe, YKe MPEAeTbHOM,
cuiie Bo30yKJI€HUSI MOTOPHOIO LieHTpa. HenocTtaTku JaHHOTO METOAA OIpeeisatoTcs
M30METPUYECKUM XapaKTepPOM YCTYMAIOIIEro pexuma padoThl, pACCMOTPEHHOTO pa-
Hee.

MeToapl M30METPUUECKOTO M YCTYHAIOUIEr0 HANpsDKEHUs. HE SIBISIETCSI METO-
JaMH, TTO3BOJIIOIIMMHI peliaTh Kakue-1u00 ocoOble 3a/1a4uM, 0 CPAaBHEHUIO C METO-
namu 1 m 2. Ix mpumeHeHue MpoCTO MO3BOJISIET Pa3HOOOPa3uTh TPEHUPOBOUYHBIM
IpOLECC, CAENIaTh MEHEE CKYUHBIM.

[Tpu ompeneneHny TPEHUPOBOYHON HATPY3KH HA MBIIIIBI, TOMUMO KOJHUYECT-
Ba JIBIDKEHUH, CJIEyeT YUHTHIBATH JIMTEILHOCTh PaOOTHI TPEHUPYEMOU MBIIIIHI B
OJTHOM JIBUTATEIILHOM IIMKJE. BpeMs BBITIOJHEHUS MPOCTHIX BpallaTEIbHBIX TBUXKE-
HUI B YCIIOBUSX, KOTJIa OHO CIIEIIMAIIBHO HE 3aTATUBACTCS, 3aBUCUT OT YIJia Bpallle-
HUS 3BEHA TeJa, KOTOPOE MBIIIIIA TMPUBOANT B JBIKeHUE. Hanpumep, mpu BhIMOIHE-
HUU YIOpaXHEHUs «CcrubaHve — pasrubaHue mnpeamieubs (MOoIbEM Ha OHUUENC)»,
MpeaIieube U3MEHSET CBOE MOJIOKEHHE MPUMEPHO HA CTO MATHIECAT TPaaycoB, TO-
r7a Kak mpu cru0aHuu KUCTH €€ MOJ0KEHHE U3MEHSAETCS MPUOJIM3UTEIBHO Ha JIEeBs-
HOCTO. B xuMme néxa, B 3aBUCUMOCTH OT aHATOMUYECKOTO0 CTPOCHMSI MHAUBH/IA, TIe-
Y0 MOKET U3MEHAThH CBOE MOJIOKEHHE OT LIECTUIECATH /10 IEBSIHOCTA TPAAYyCOB U T.1.
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Yem Oouibliie yroJ BpallleHHs 3B€Ha Teja, TeM OOJNbIIyi0 paboTy B OJJHOM JIBH-
raTejabHOM LIMKJIE MPOM3BOAMUT MBIIINA, NpUBOsImas e€ B ABmkeHue. [lo atoit npu-
YHHE, BEC, MOJHATHINA «Ha OMIIETICY» NAcT OOJBIIYI0 HArpy3Ky MBIIILE, YeM BEC, MO/I-
HATBIN OJMH pa3 crudaTeneM KUCTH.

5.1.4. Ilpunyunet u MemooOwvl Cu1060ll MPEHUPOBKU 8 3ABUCUMOCU OM Ue-
J1U MPEHUPOEKU

Tpenuposra c yenvio co8epUIEHCMBOBAHUE MENOCTOINCEHUS

OaHUM W3 CIEICTBUIA CUJIOBOW TPEHUPOBKH CTAHOBUTCS CapKoIUIa3MaThye-
CKasi TUTIEPTPO(US MBITIICYHBIX BOJIOKOH. M ueM OoJbIyi0 Harpy3Ky MOJydaeT MbI-
[IEYHOE BOJIOKHO, TEM CHUJIbHEE TUNIEPTPO(HS JTaHHOTO BHIA.

[Tpu 3ansTHAX OOAMOMIIMHTOM, IIEJBI0 KOTOPOTO SIBJSIETCS COBEPILICHCTBOBA-
HUE TEJOCIOKEHHUsA, CapKOIUIa3MaTU4YecKas TUIepTpopusi OKa3bIBae€TCs IMOJIE3HOM B
TOM ke Mepe, uTo U runeptpodus muopudpusuispHas. JJlanHHoe 00CTOATENHCTBO Mpe-
TOTPENEIISIET YINPOUIEHUE Pacuy€TOB TPEHUPOBOYHON HArPY3KH JIFOAbMU, 3aHUMAIO-
IIMMUCS COBEPIICHCTBOBAHUEM CBOEH (UTYpHI, TaK KaK yTpPauMBaeTCsl 3HAUCHHUE
IPUHIKIA ONTUMAIIBHOCTH CUJIOBOM TPEeHHpPOBKU. Harpyska, mpeBbllIaromas OnTH-
MaJbHYIO JUIsl Pa3BUTHS CHIIBI, 111 POCTA MBIIIEYHON MAacChl MOXKET OKa3aThCs JHaXe
6onee addextuBHON. Ho cienyer uMerh BBUIY, UTO MPUPOCT CHIIBI B 3TOM Cllydae
Oyznet MeHbITUM. PacTu Harpy3ka JI0JKHA 32 CUET POCTa YKCIia MOAXO0B.

Kak yxe roBopuiiock panee, (pakTopom, OKa3bIBAIOIINM BIUSHUE HA PE3yJIbTa-
TUBHOCTH BKJIFOUEHUS B pa0OTy OBICTPBIX IBUTATEIBHBIX €IUHMUII, SIBJSIOTCS OOJIEBBIC
omryuieHus. [I[pyurHaMu UX MOSIBIIGHUS] CTAHOBUTCS MOJIOYHASI KUCIIOTa, B OOJIBIIIOM
00bEéMe BbIIEsieMasi OBICTPBIMU JIBUTATEJIbHBIMU €AMHUIIAMH, a TaKXKE€ MEXaHUYe-
CKHE BO3JICUCTBUS HA PELIEITOPHI MBIIIICUHON TKAHU U CYCTaBOB.

Yem cunpHee OOJeBbI€ ONIYLIEHHUS, TEM MEHbIIEE BO30YKIEHUE MOTOPHBIX
LEHTPOB, TEM MEHBIIIEE KOJUYECTBO JABUTATEIbHBIX €IUHUI] CMOXKET BKJIIOUUTHCS B
paboTy U MOABEPTHYThCSA TpeHUpoBKe. Cuiia OONEBBIX ONIYIIEHUN OMpEnensercs, B
TOM YHCIIe, U KOJIMYECTBOM OJHOBPEMEHHO PabOTAOIMIUX MBIIII. YeM O0JIbIle MBIIIIII
OJIHOBPEMEHHO paboTaeT W 4YeM CUJIbHEE MX COKpAIeHHUs, TeM CHIIbHEE MeXaHH4e-
CKHME BO3JICMICTBHUS HA PELENTOPbI CyCTAaBOB U MbIlIeYHOU TKaHU. KomnyecTtBom pa-
00TaOIMMUX MBI U HHTEHCUBHOCTBIO MX palbOTHI OINpeAeseTcss U 00bEM Bbipabda-
TBIBAEMOW MOJIOYHOW KUCJIOTHI.

HeobxoanmocThio ycTpaHeHUs1 O0JEBBIX OILIYILIEHUH ONpenensieTcs AJIUTEb-
HOCTb OTJbIXa MEX]Iy TPEHUPOBOUHBIMU MOJX0AaMHU. ToJIbKO mpuasi B KOMGOPTHOE
COCTOSIHHE, aTJIET MOXET NPUCTYIATh K BHIITOJIHEHHUIO CIEAYIOLIEro MOAX0Aa.

[TomuMoO 60JIEBBIX ONIYIIEHUH, CBSI3aHHBIX C 00pa30BaHUEM MOJIOYHOM KHUCIIO-
Thl 1 MEXaHUYECKUM BO3JICMCTBUEM Ha PELENTOPHI, IIPU BBIMOJHEHUH JABUTATEIbHBIX
NEeUCTBUN, B KOTOPBIX 33JICUCTBYIOTCSI OOJIBIIIME MBIIIEYHBIE MACCUBBI, MOTYT BO3HHU-
KaTh OOJIEBBIC OIIYIICHUS, CBS3aHHBIC C PA3BUTHEM THIOKCUHU. TakuMu yrpakHe-
HUSMH, B YACTHOCTH, SBJISIIOTCS MPUCEAHUS U TsTa CIIMHOM, BBITIOJHSIeMas 0e3 mays3.
[Ipr4rHOM THIIOKCUU CTAHOBUTCS CHHXKEHHUE BO3MOXKHOCTEW JIbIXAHUSI, BCIIEICTBUE
CIAaBIIMBaHUs rpyIHOM KiIeTKU. [Ipy BbINMOIHEHUH yipaxHeHu ¢ 75-80 mpoLeHTHBIM
HaIpsHKEHUEM MPOSIBIICHUS TUIIOKCUU HAYMHAIOTCSA Mocie S5-6 noabema.
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Heo0xoaumMocTh CHMKEHHSI CUITbI OOJIEBBIX OIIYIIEHUN MpPEIonpeaesseT Cco-
0JIt0/IeHKE CIIeIYIOUIEro MPUHIINIA BEIOOpa TPEHUPOBOUYHBIX YIPAKHEHUN TIPU 3aH -
TUSAX OOAMOWIITUHTOM U aTJIETHYECKOW TMMHACTUKOW, a UMEHHO, NPUHYUNA UHOUBU-
0YanbHOU MPEHUPOBKU MbIULY.

JlonomHUTENbHBIM (PaKTOpOM, OOYCIIABIMBAIOLNIUM pEATU3AIUI0 [PUHIUIIA
WHAVMBUYaTbHON TPEHUPOBKHU MBIIIIL IPU 3aHITUSIX O0OAUOUIIUHTOM, sIBIsieTCs (hak-
TOP TEXHUYECKOM CIIOKHOCTH YNpaXHEHHH. YUeM Ipolie ABUKEHUE, TEM MEHBIIE
BHHMaHMS aTjieT o0pallaeTcsl Ha €ro TEXHUKY, TEM CUJIbHEE MOTrYT ObITh BO30OYXe-
Hbl MOTOPHBIE LIEHTPHI KOPbI TOJIOBHOTO MO3ra, TéM OOJIbllIee KOJUYECTBO JBUTA-
TEJIbHBIX €UHUL TPEHUPYEMOU MBILIIBI 3aIEUCTBYETCA B padoTy.

Heo0OxoaumocTh peanu3aiii MpUHIIMIIA HHIWBUTYaTbHOW TPEHUPOBKHU MBIIIIIT
7ieslaeT HeOOXOIMMBIM TMOJ00p CPEACTB TPEHHUPOBKH, MO3BOJIAIOMIUX 3TO CHEINATH.
Takumuy cpeacTBaMu SBISIIOTCSA YIPAXKHEHUsI, BBIIOJHAEMBIE HA TPEHAXKEPAX, a TaK-
K€ C UCIIOJIb30BaHUEM YIIOPOB. J[€JI0 B TOM, 4TO KOHCTPYKLYA MHOTUX TPEHAXEPOB U
YIIOPOB MMO3BOJISIET (DUKCHPOBATh TEJIO 3aHUMAIOIIErOCs B ONPEACIEHHOM IOJIOXKE-
HUM, CO3/1aBas TOMY YCJIOBHUS JUUIsl COCPEAOTOUEHUSI Ha pad0OTe HYKHBIX MbIIII. be3
UCIIOJIb30BaHUSl TPEHAXEPOB U YIOPOB, BBHIIIOJHEHUE MHOTUX YIPaKHEHUH Tpedyer
OTBJICYCHUSI BHUMAHMs Ha yJIEPKAHUU I1O3BI.

Haubonee npocTeiMU, a TOTOMY Haubosee ONTUMAIbHBIMU JJIS1 ATIETUUYECKON
TPEHUPOBKH, SABIIAIOTCA YIPAKHEHUSA, B KOTOPBIX TE€ UM MHBIE MBIIILBI PEATU3YIOT
CBOIO OCHOBHYIO (DYHKIIMIO. DTO Pa3HOT0 poJia IPOCThIE BpAalIEHUS 3BEHBEB TEJA, CO-
BEPILIAEMBIE B YCIOBUAX OTATYECHUSL.

Pemienne 3amaun ynydiieHUs TEJIOCIOXKEHUS TPHU 3aHIATUAX OO0IUOUIITUHTOM
JNOCTUTAETCS MPUMEHEHUEM B TPEHUPOBOYHOM ITPOLIECCE BCEX PAHEE HA3BAHHBIX Me-
TOIOB.

Tpenuposka npu 3aHamMusAxX CULOBbLIMU BUOAMU CROPMA

[Tpu opraHuzauuu TPEHUPOBOYHBIX 3aHATHUI B BHUJAX CIOpTa, TPEOYIOIIUX
IPOSIBJICHUS] CUJIBI B COPEBHOBATEIbHBIX JICHCTBUAX, HAIIPUMEpP, B CUJIOBOM TPOEOO-
pbe U TSOHKENOM aTieTHKe, YyNpolleHne ynpakHenuit Heponyctumo. (Ilpunmmn uoen-
MUYHOCMU COPEBHOBAMENILHLIX U MPEHUPOBOUHbIX ynpadicheHui.). CMBICI 3TOro B
CIEYIOLIEM.

[IposiBiieHHE CHUIIBI B KOHKPETHBIX JBUIATENIBHBIX AEUCTBUIX 3aBUCHUT OT TOIO,
HACKOJIbKO MHJIMBUJ UX OCBOWJ. YeM MeHbllle BHUMAaHUS CHOPTCMEH oOpallaeT Ha
TEXHUKY JBUKEHUS, TeM OO0JbIlle€ HEPBHOW 3HEPIMU OH CMOKET HalpaBUTh HA BO3-
OyXJeHUE MOTOPHBIX IIEHTPOB, TEM C OOJIBIIEH CUIION COKPATATCS €r0 MBIIIIIBI.

Ho cHuxeHue HEpPBHOW HSHEPruMU, OTBOAUMOW HA KOHTPOJb HAJ TEXHUKOU
JNBU)KEHUM, CTAHOBUTCSI BO3MOYKHBIM TOJIBKO BCJIEICTBUE WX MHOTOKPATHOI'O MOBTO-
peHus B mojaHoM o0bEMe. [1o 310l mpuurHe, OCHOBHBIM COZAEP>KaHUEM TPEHUPOBKHU B
TEXHUYECKHU CIIOKHBIX BHJAX CIOPTA, TPEOYIOIIMX MPOSBICHUS MaKCUMaJbHOW CH-
JIbl, TOJKHBI OBITh KIMEHHO COPEBHOBATENIbHBIE IBUKEHUSI.

Crnenyer 3aMeTUTh, COBPEMEHHAs! TEOPHUSI CHIIOBBIX BHJOB CIOPTa TOBOPHUT O
HEOOXOMMOCTH BKJIIOUEHUS] B COCTaB TPEHUPOBOUHBIX 3aHITUN JABYX BUIOB TPEHU-
POBOYHBIX YIPAKHEHUN — YNPAKHEHUH, BBINOJIHAEMBIX C LIEJIBI0 COBEPIICHCTBOBA-
HUsI TEXHUKN COPEBHOBATENIBHBIX JBHMKCHWM, U YIIPAXHECHUM, BBIIOJHAEMBIX C II€-
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JIBIO YBEJIMYEHUS MBIIIEYHOM cruibl. K yncy mociaenHux OTHOCAT Bce Hanboee mpo-
CTBIE 10 MCIIOJHEHUIO JABUTATEIIbHBIC IEHCTBHSI, BBINOJIHAEMbIE ¢ MAKCUMAJIBHBIMU U
OJIM3KMMH K HUM HalpspKeHUsMU. [10 MHEHHMIO TEOPETUKOB TOJIBKO HEKOE ONTUMAJIb-
HOE€ COYETAaHNE KOJMYECTB YIPAKHEHUIN OJTHOTO U JPYTroro BHJIa MOXKET J1aTh Haubo-
Jee BBICOKUH pe3yibpTaT. Ho €10 B TOM, 4TO IPH BBITOJIHEHUH CIIOKHBIX COPEBHO-
BaTEJIbHBIX JIB)KEHUH paOOTaroIMe MBIIIEYHbIE BOJIOKHA MOMYYalOT TY>KE HArpy3Ky,
YTO W IIPU BBHIIOJHEHUM 0OJiee MPOCThIX yHnpakHeHuH. B 3aBucumoctu oT 00bEMa
cleNmaHHON pabOThl Harpy3Ka 3Ta MOXKET OBITh M ONTHUMAJIbHOW, U MPEBBIIATE €€, U
OBITH MEHBIIIE ONTHUMYMa. B CBsI3U, C 3TUM MBIIIEYHOMY BOJIOKHY, TOTYYHBIIEMY OTI-
TUMAJIbHYIO Harpy3Ky INpU BBIIIOJHEHUH CIOKHBIX JIBH)KCHHH, KAKON-TO MOMOJHU-
TEJIbHON TPEHUPOBKU He TpeOyeTcs. boyee TOro, NONMoJHATENbHAS HAarpy3Ka IpHUBe-
AET K CHIKEHUIO 3PPEKTUBHOCTH TPEHUPOBOYHOTO TPOIIEecca.

CoOunroieHrie MpUHIMINA UOEHMUYHOCMYU COPEBHOBATENBHBIX U TPEHUPOBOY-
HBIX YIpPa)KHEHUN HE MCKIIIOYAET BO3MOXKHOCTHU Pa30MEHMs LEJIOCTHOM CTPYKTYpbI
CJIOKHOTO COPEBHOBATEIIBHOTO JBMKEHUS HA OTAEIBHBIE 3JIEMEHTHI, C LIEJIBIO CamMo-
CTOATEIBHON OTPaOOTKU Kak10T0 U3 HUX. Ho 3TO MOKHBI OBITh UMEHHO 3JIEMEHTHI
JBUKCHUS, @ HE YNPAXKHEHUs, B KOTOPBIX pabOTalOT OJHU U T€ € MBI TpeHu-
poBOoYHasi paboTa, CBA3aHHAsI C BBHIIOJHEHUEM COPEBHOBATEIbHBIX YIPAXKHEHUH IO
qacTsM, HE JOJKHA JOMUHHUPOBATh HajJ pabOTOW, CBA3aHHOM C BBINOJIHEHHEM YII-
paXHEHU! B MOJHOM 00BEME. YIOp Ha OTPaOOTKY OTIEIbHBIX 3JIEMEHTOB COPEBHO-
BAaTEJIbHOTO JBWKEHUA HEOOXOJUMO JeNiaTh TOJbKO HAYMHAIOUIUM CIIOPTCMEHaM,
MOKa OHM HE HAYHYT CTAOMJIBHO BBINOJHATH COPEBHOBATENILHOE JIEUCTBHE B MOJHOM
00BEMe 0e3 OIHOOK.

B ocHOBe TseI0aTIEeTUUECKON TPEHUPOBKH JIEKUT METOJ HEMPEAEIIbHbIX Ha-
NPSOKEHUI OTPaHUYEHHOE YHUCIO0, COYETAIOMIMIICS ¢ METOJAaMH MaKCHUMAJIbHBIX Ha-
npspbkeHu. 1Ipu aToM peanusanus MeTona HEMPEAEIbHBIX HAIPSKEHUN MPEAnoara-
eT paboTy ¢ BecaMu BCEro JAMana3oHa BO3MOXKHOCTEW WMHIAMBHUAA, NMPH KOJUYECTBE
HOBTOPEHUN B MOJXOZE OT JBYX 0 nATU. OOyciaBIuBaeT 3TO OCOOCHHOCTSIMHU CO-
BEPIICHCTBOBAHUS TEXHUKU COPEBHOBATEIIbHBIX JIBUKECHU.

Cunosas mpeHuposxa 0Jisl pa3eumusi CKOpOCMHbIX Ka4ecmes

Cka3zaHHOE BBILIE, OTHOCUTEJIBHO OpPraHM3alMi TPEHHPOBOYHBIX 3aHATHHA B
CHWJIOBBIX BUJAX CIIOPTA, B MOJHOM Mepe OTHOCHUTCA U K BHJIaM CHOPTa, TPEOYIOMUM
IPOSIBJIICHUSI OBICTPOTHI.

ToJsIbKO MPOSBIISSA CUITY, YETIOBEK MOXKET MPUAATh YCKOPEHUE CBOEMY TEIly WUIIU
KaKOMY-TO CHOPTHUBHOMY CHapsnay. M uem Oosbllie cuiia, TeM OOJbIIe CKOPOCTh. B
CBSA3U C 3TUM JIOCTUKEHUE MPEEIbHO OOJMBIION CUJIbI AEHCTBUS MBIIIIL TPU BBIMOJ-
HEHUHU TAaKOTO POJIa NBMXKECHUM ABJISETCA BAXKHEUIIEH 3a1a4EH.

BrImonHsist Ha TpeHUPOBKaX OOJBIIOE KOJIMYECTBO COPEBHOBATENbHBIX JBUMKE-
HUH, CIIOPTCMEH, OJITHOBPEMEHHO C OCBOCHHEM TEXHUKH, AAET CTUMYJI JIs pOCTa CH-
JIOBOTO TMOTEHIMala pabOTaIOUIMX MBIIIEYHBIX BOJOKOH. JIOBOJIBHO 4YacTO OJHOTO
ATOro OBIBAET IOCTATOYHO, YTOOBI ONTUMAIBHO MX HArPYy3UTh. JlONMOJHUTENbHAS CHU-
JI0Basi TPEHUPOBKA TEX K€ MBI, CBSI3aHHAs C BBIIIOJIHEHUEM YIPAKHEHHUN aTieTh-
YECKOM T'MMHACTHKHU C BBICOKOM HMHTEHCHUBHOCTBIO, B 3TOM CIIy4a€ CTAaHOBHUTCS BpE.-
HO. Bo-nepBrIx, meperpyxarTrcs yxe padoTaBIlIne BOJIOKHA, BO-BTOPBIX, MMOJIyYalOT
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CTUMYJI JUIsl pa3BUTHSA OBICTPHIE BOJIOKHA, K PabOTe TPH BBHIMOJHEHUU COPEBHOBA-
TEJbHBIX JIBMKEHUU HE NpUBJEKaeMble. 1 yeM MacCUBHEE IMOCIEAHUE CTAHOBSTCH,
TEeM OOJIbIIIE CHJIBI YXOJAUT HAa OPTaHU3AIMI0 UX MAaCCUBHOTO COKpaiieHus. JlaHHbIii
(dakTop HE MOXKET HEraTUBHO HE OTPa)KaThCsl Ha OBICTPOTE BBHIMOJIHEHUSI COPEBHOBA-
TEJIbHBIX IBUKECHUN.

B To xe BpeMsi 0COOCHHOCTH TPEHUPOBKM B HEKOTOPBIX BUAAX CIOpTa, Tpe-
OYIOIIUX TPOSIBICHUS MAKCUMAJIbHON OBICTPOTHI BBIMOTHEHUS JIBHXKCHUM, J1€TAI0T
HEOOXOMMBIM TTPOBEICHHUE JOTOTHUTEIBHBIX aTIETHICCKUX 3aHATHH. [loTpeOHOCTD
B 3TOM BO3HMKAET, KOTJa Harpy3ka MBIIIEYHOW CHCTEMBI, ITOIy4aemMas B XOJI€ BbI-
TOJIHEHUSI COPEBHOBATEIIBHBIX JBHXKEHUN, OKA3bIBACTCSI HEAOCTATOYHOM. B wacTHO-
CTH, TaKO€ MOXKET ObITh, KOTJa BPEMS BBIIIOJIHEHUS COPEBHOBATENBHBIX JIBUKECHUI
CUJIBHO OTPAaHWYEHO, U BBIMIOJHSIOTCS OHU 10 OAHOMY pa3y. Hanmpumep, mpu Toska-
HUHU SIpa.

bricTpoTa BBINOJHEHUS JABUTATEIIBHOIO JACHUCTBUSA NPEAONPENEISET HEINpO-
JTOJKUTEIIBHOCTD MBIIIEYHBIX COKPALECHHM, 32 BpEMsI KOTOPBIX KOHIEHTpAMU Kpea-
THHA HE TOBBIIIAETCA JI0 HY)KHBIX 3HAaUeHHUH (0COOCHHO B BOJIOKHAX ME/JICHHBIX JIBU-
raTelbHbIX enuHull). CTUMYIHpPOBaTh MUOGUOPHIISIPHBIA POCT MBIIIEYHON Macchl
CTaHOBUTCS, B 3TUX CIIy4asiX, LEJIbIO BBIITOJIHECHUS aTJIIETUYECKUX yIIpaKHeHU. B oc-
HOBE OPraHU3al1uU JIONOJHUTEIBHON CUIIOBOM MMOJATOTOBKHU JOJKEH JICKATh ITPUHIIUIT
ONTUMAaJIbHOW UHTEHCUBHOCTU. BOJIOKHA OBICTPBIX IBUTATEIBHBIX €UHUII, HE y4acT-
BYIOIIIME€ B OPTaHU3AllMH COPEBHOBATEIBbHBIX ABWKEHUM, HE JOJKHBI NOJIYy4aTh CTH-
MyJ i pa3BuTud. [1o 3TOM mpudYrMHE OCHOBHOM METOJ JOIOJHUTEIBHON CUIIOBOM
TPEHUPOBKHU 3TO METOJI MHOTOPA30BOrO BBINIOJHEHUS YIPAKHEHUSI C OTPAaHUYCHUEM
KOJIMYECTBA TOBTOPOB.

**k*

Kak y»e roBopuiioCh B NMpENbIAYIIAX Pa3/ieslax, OCHOBHOM 3aJayei IIaHUpO-
BaHUS TPCHUPOBOYHBIX 3aHATUMN SIBJISIETCS ONMpPECICHHE ONTUMAIBHOTO 00bEMa Tpe-
HAPOBOYHOW HArpy3Kh M BpemeHu oTApixa. [Ipuuém, mimaHupoBaTh BEIWYMHY Ha-
IPY3KH U JJIMTEIIBHOCTh OTAbIXA HAJAO0 MO OTACIBHOCTU JUIA KaXXIOW IPYHIbl TPEHHU-
PYEMBIX MBIIIIII.

5.2. Pa3BuTHE CKOPOCTHBIX CIIOCOOHOCTEM

Tpenuposka cmapmogvix peakyuti u ObICIMPOMbL CINAPMOBLIX OBUNCEHULL

NroroBelii pe3ynbTar B psife BUAOB CIIOPTUBHBIX COPEBHOBAHUM BO MHOTOM
3aBUCHUT OT OBICTPOTHI CTAPTOBBIX PEAKIMUN U OBICTPOTHI BBINMOJHEHUS] CTAPTOBBIX
nBrkeHU. CTapTOBBIE PEAKIMKU B CIOPTE 3TO BUJI MPOCTHIX PEAKIMH, CYThIO KOTO-
PBIX SIBIIIETCSI OTBET 3apaHEe U3BECTHBIM JIBMKCHUEM HA OKUIAEMbIN CUTHaN. BbICT-
pOTa MPOCTOM PEAKLIHH ITO BPEMS, MPOUIEAIIEE C MOMEHTA MOCTYIUICHHS CUTHAJA J10
MOMEHTA Havaya JBUKCHUS.

YKOpPOTUTh CpeACTBAMU TPEHUPOBKH (PU3UOJIOTHUYECKH OTPEILISIEMOE BpEeMs
MIPOCTON PEaKIM HEBO3MOXKHO. DTO BpeMsl MTPOXOKIEHUS HEPBHOTO CUTHAIA U3 MO-
TOPHOM 30HBI KOPbI K MbIIIIIaM. B CBs3U ¢ 3TUM 3aa4ell TPEHUPOBKU CTAPTA CTAHO-
BHUTCS 3ajJiadya JOOWTHCS TOTO, YTOOBI OBICTPOTA CTAPTOBOM PEAKIIMM MaKCHMAaJIbHO
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COOTBETCTBOBAJIa (hYM3UOJOTUUYECKH OOYCIIaBIMBAEMOMY BPEMEHH MPOCTON pPEaKINH
(0,1-0,2 cexk B 3aBHCHMOCTH OT TOTO, Ha KaKOE PACCTOsSHUE Mepenaércs HEepBHOE
BO30Y’KJIEHUE), U TIPU 3TOM TEXHUKA CTAPTOBBIX JBMXKEHUN HE Hapyianack. C 3TUMHU
LEJISIMU B COJIEP’KaHUE TPEHUPOBKH CIIEAYET BKIIIOYATh BBHIIIOJHEHHE CTapTa MO CHUT-
Haly, aHAJIOTMYHOMY CHUTHAIIy, UCIOJIh3YEMOMY Ha COpPEBHOBaHUSX. Pesynbratom
ATOr0 CTAHOBUTCS 3alIOMUHAHME CUTHAJIA U (POPMUPOBAHUE YMEHHUS MPaBUIBLHO pac-
NpeNeNsiTh HEPBHYIO PHEPTUIO MEX]Y MPEICTABICHUSIMU O JBW)KEHHH, O CUTHAJE, O
BEJIMYUHE BOJICBOTO BO3/ICUCTBUS HA MOTOPHBIE IIEHTPHI.

BTopoii 3aiaueii TpEeHUPOBKM CTapTa SIBISETCA 3a7ava MOBBIIICHUS] OBICTPOTHI
BBITIOJTHCHUSI CTAPTOBBIX ABUKCHUM.

Kak m BO Bcex apyrux ciaydasx OOydeHHSs, JBUTATCIHHBIM JCUCTBHUSIM, STO
MHOTOKpPAaTHOE MOBTOPEHHUE CTAPTOBBIX JIBUIKECHUM, YTO IMO3BOJISIET CHU3UTH JOJIIO
HEPBHOM PHEPTUH, OTBOJMMON Ha yJepKaHUE B CO3HAHWH TMPEICTABICHUS O HUX, H
HanpaBuTh €€ Ha BO30YXKIECHUE MOTOPHBIX LIEHTPOB. CleCTBUEM 3TOr0 CTaHeT 0o-
Jiee OBICTPOE BHITIOJIHEHUE TPEHUPYEMBIX JIBUKECHUM.

Tpenuposka 6vicmpomuvl CLONHCHBIX PEaAKYULL

bricTpoTa ClOXKHBIX peakiuil OnpeIesieTCs BpEMEHEM aKTyalln3aluu 00pa3oB
HY>KHBIX JBWXKEHUU. bricTpoTa akTyanuzanuu oOpasa IBIKEHHS ONpEIesieTcs CH-
JIOM ero cBsi3u ¢ oOpazamu 1esu (KOr/aa MpeACTaBICHHUE O 1€ UMEET MECTO) U 00-
CTAaHOBKHM, B KOTOPOM JIBIXKEHHME HAJIO JeJiaTh, a TAKKE TeM, HaCKOJIbKO COCPENI0TO-
YeH WHAUBUI Ha paboTte. Uem cuibHEe CBS3W U BBINIC KOHIICHTPAIIUS BHUMAHUS, TEM
MEHBIIIe BpEMEHHU TPeOyeTCs ISl BCNOMUHAHUS JBUKCHUH.

Cy1iecTByeT HECKOJIbKO BHJIOB y4€OHO-TPEHHUPOBOYHOU pPabOThHI, MO3BOJISIIO-
IIUX CJeJIaTh pearupoBaHUE BO3MOXHBIM B MIPUHIIUIIE, ClIeJIaTh €ro 0ojiee MpaBUilb-
HBIM M YKOPOTUTBH BPEMs pearupoOBaHUS Ha U3MEHEHUS OOCTAaHOBKH B «OOEBBIX» yC-
JIOBUSX (B IEJIOM 3TO (D)OPMHUPOBAHUE YMEHUS UTPATh, OOPOTHCS, BOJAUTHh MAIIMHY H
T.1.):

- (¢opMHUpOBaHKE HABBIKOB HYXKHBIX JBUKEHUN W JTOBEJCHUE WX JO MaKCH-
MaJibHO BO3MO>KHOTO YPOBHSI OCBOEHHOCTH;

- MOJCIHMPOBAHUE CHUTyallui OyIyliel NesTeTbHOCTH, OMNpEeICHUE OITH-
MaJIbHBIX BAPUAHTOB JCHCTBUN B HUX, COBEPIICHUE JAHHBIX JEHCTBUAX B YCIOBHSIX
TPEHUPOBKH;

- uHGOPMHUPOBAHUE 0 HaYaja JEATEILHOCTH CBEAYIIMM YEJIOBEKOM O BO3-
MOYXHOCTH BO3HHUKHOBEHHUS TE€X WJIM WHBIX CHTYaIldid U O TOM, YTO B TaKUX CIIy4asx
HaJ0 JeNaTh;

- OOBSICHCHHE TOTO, B KaKHUX CHUTYyaIUSAX BBITTOJHSACTCS JABUTATCIBHOE JICHCT-
BHE, B MOMEHT €T0 Pa3ydyHnBaHUS;

- aHAJIN3 JICUCTBUM, BBIMTOJTHECHHBIX PAHEE CAMUM TPCHHUPYIOITUMCS WA KEM-TO
JIPYTHUM, C LETBI0 BBIABICHUS ONMIMOOK, OOHAPYKEHHUS TIOJIOKUTEIBHBIX CTOPOH U OTI-
penenenust HanbOosee YOPEKTUBHBIX BAPHAHTOB PEIICHUS 33]1a4;

- UTpa WM CIIAPPUHT, YyY4aCTBYS B KOTOPBIX, CIIOPTCMEHBI, TaK WM WHAYE, pea-
TUPYIOT HAa T€ WM MHBIC CUTyalluu CIOPTUBHOW OOpHOBI, 3alIOMHHAIOT CBOW TIpa-
BUJIbHBIC U HE TPABWIbHBIE JEUCTBUS, 3alIOMHHAIOT JIEUCTBUS COMEPHUKA U CBOMX
[MapTHEPOB;
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- TMOJCKAa3KH M YKa3bIBAaHUS Ha OIIMOKU B MPOIECCE TPEHUPOBOYHBIX UTP U
CIIApPUHIOB.

Bo Bcex mepeuyucieHHBIX ClydasiX MEpBbIM 3TallOM TPEHUPOBKH OBICTPOTHI
pearupoBaHus SIBISETCA ATall 3alIOMUHAHUS TOTO, YTO HAAO JE€JaTh B TOM WM UHOU
cutyanuu. CogepkaHue BTOPOTO 3Tara — MHOTOKPAaTHOE MOBTOPEHUE ITOro MO0 Ha
IPAKTUYECKOM, JINOO HA TEOPETHUECKOM YPOBHE.

CreneHb COKpalleHUs] BPEMEHU CIOKHBIX PEAKLIHM OMpENEIseTcs KOJINYECT-
BOM MOBTOPEHMI, YaCTOTOM MOBTOPEHUM, Ka4yeCTBOM C(HOPMUPOBAHHBIX NPEACTaB-
JICHUM O HYXHBIX JIB)KCHUSIX, KeJTAaHUEM UHJIMBUJA pad0OTaTh B 3TOM HAINPABJICHUHU.
bricTpoTa ciioxkHOW peaknuu, Kak U ObICTpOTa JII000TO BCIIOMUHAHUS, CHIDKACTCS 32
BpeMsi OTCYTCTBUA €€ MOBTOpeHUsl. CTeneHb CHUXKEHUS OyJeT ONmpeAessIThCA JIH-
TEIHLHOCTBIO TIEPEpPhIBA M MPOYHOCTHIO ACCOIMATHUBHBIX CBS3CH, MPUOOPETEHHOW 3a
BpeMs IPEABIIYIINX 3aHATHIA.

Tpenuposka 6bicmpomovl 0OUHOUHBIX OOHOMAKMHBIX OBUNCEHULL

beicTpoTa OIMHOYHOTO OJHOTAKTHOT'O JIBUKEHUS OMPENEISACTCA CHIION JEHCT-
BUSI MBIIII] HA 3BEHbS TEJIA, MEXAaHUYECKUMHU YCIOBUSIMU ACHCTBUS MBIIICYHOMN TSTH,
CONPOTHUBJIEHUEM ABWKEHHIO. CHJla AEHCTBUS MBI, B CBOIO OYEPENb, PETYIUPYET-
Cs1 CO3HAHHUEM YEJIOBEKA, YEPE3 MEXAHU3M BOJIEBOTO BO3IECHCTBUS HA MOTOPHBIE 1ICH-
Tpbl. TpeHUPOBKA OBICTPOTHI BBHITOJIHEHHS] OJIMHOYHBIX JIBMIXKEHUW aHaJOTUYHA Tpe-
HUPOBKHU CUJIOBBIX CIIOCOOHOCTEH 3TO:

1. Onpenenenne UHANBUIYAIBHO ONTUMAIBHBIX XapaKTEPUCTUK KUHECTETHYE-
CKOU CTPYKTYPBI IBUTATENbHBIX TEUCTBUM;

2. O0yueHue BBIMOJHEHUIO JAHHBIX IBUKECHUH;

3. IloBbllIeHUE CTEIEHU OCBOCHHOCTU JABUKCHUIA;

4. YBenu4yeHrne CUI0BOTO MOTEHIUAJIA MBIIIIEYHBIX BOJIOKOH.

Tpenuposka bvicmpoma 08UINCEHUL, COBEPULAEMBIX NOCIe008AMENILHO HENnpe-
PbIBHO (KOMOUHAYULL OBUNCEHULL)

3amaua coBepIieHNs KOMOWHAIIMY JBUKEHUN B PeXUME non stop mpesmnosara-
€T BCIOMHHAHUE O MOCIEAYIOUIUX JABUKEHUSIX IO XOAY BBINOJHEHUS TMPEABIIYIINX.
B cBsizu ¢ 3TUM cojepKaHUEM TPEHUPOBKH OBICTPOTHI BBIMOJHEHUS TAaKUX JBUTA-
TEJbHBIX JACUCTBHI SIBISETCSI MHOTOKPATHOE MOBTOPEHUE UX OTAEIBHBIX 3JIEMEHTOB
¥ MHOTOKPATHOE BBHITIOJIHEHUE OCBAaMBAEMOW KOMOWHAIIMU JIBMXKCHUM IO YacTsAM U B
1esioM. Pe3ynbraTtoM cTaHOBUTCS OCBOCHHE JIEMEHTOB KOMOMHAIIMM M 3alIOMUHAHUE
UX TOCJIEIOBATEIIBHOCTH. DTO CO3AaET YCIOBUSA ISl CHUKEHUS JIOJIM HEPBHOM dHEP-
TUH, OTBOJAMMOM Ha MPEJACTABJICHUE BBIMOJHICMBIX 3JIEMEHTOB M Ha BCIIOMHHAHUE
nocieayomux. ClaeacTBUe 3TOro — POCT JOJM dHEPTUHU, HAMpPaBIIIEMON Ha BO30YXK-
JIEHUE MOTOPHBIX IIEHTPOB, POCT OBICTPOTHI BBIMOJHEHUSI OTACIBHBIX JBUKEHUH,
CHI)KEHHE BPEMEHU BBITIOJHEHUSI KOMOWHAIIMM B IIE€JIOM.

Pa3HOBUIHOCTSMU JBHKEHUH, COBEPIIAEMbIX MOCIEA0BATEILHO HEMPEPHIBHO,
ABIISIIOTCS OOUHOYHbIE MHO2OMAKMHbIE OBUINCEHUS, YUKIUYECKUe OBUINCEHUs cmap-
MO0B020 pA320HA, MHO2UE OUCMAHYUOHHblE YuKaudeckue osudcenus. CopepraHue
TPEHUPOBKMU TaKUX JBUTATEJIbHBIX JIEUCTBUN TaK)Ke MPEANOoJiaraeT MHOTOKPATHOE UX
BBITIOJIHEHUE, KAaK TI0 YacTsAM, TaK M B IIEJIOM. B OTAENBHBIX CllydasXx MOXKET TpeOo-
BaTbCs pabOTa HAJl OCBOCHHEM OTJECIHHBIX DJIEMEHTOB.
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5.3. PazBurue JJOBKOCTH

Bo3MOXHOCTH JIOBKOCTH HHAWBHUIA BO3PACTAIOT IO MCPC q)OpMI/IpOBaHI/ISI cro
Oaraxka ABUTI'aTCIIbHBIX HABBIKOB pa3H0ﬁ HAIIPaBJICHHOCTH W PA3BUTHA (bI/ISI/I‘ICCKI/IX
CITOCOOHOCTEH BceX APYrux BUOB. I1o »Tou IMPUYINHC CIICHUAJIBHBIX METOAOB pa3BU-
THA JIOBKOCTH HC CYIICCTBYCT.

5.4. TpenupoBka pusuveckoii BBIHOCIUBOCTH

5.4.1. H3menenun cucmem opzanuzma npu mpeHUPOBKe (u3uuecKoil 6ul-
Hocugocmu

PaboTa MpIlIieqHON CHCTEMBI YeIOBEKA MPEATIoiaraeT MmoTpedieHne KUCIopoaa
B peaKIUAX OKUCIUTENBHOTO (hochoprmupoBanns AJlD B mutoxonapusx. Poct no-
TpeOJIeHUsT KUCIOpOoa ABJISIETCS TJIaBHBIM KPUTEPUEM pPe3yJIbTaTUBHOCTU TPEHUPO-
BOYHOI'O MpoIecca B BUAAX cHopTa, TpeOyromux (hu3ndeckoil BeIHOCIUBOCTU. Bo3-
MO>XHOCTU TIOTPEOJICHUST KUCIOpOAa OIPEACNIIIOTCS BO3MOXKHOCTIMHU JBYX (YHK-
[IUOHAJIBHBIX CUCTEM: KHCIIOPOJTPAHCIIOPTHOM, a0COpOUpPYIONIeH KHUCIOpOa U3 OK-
PYXKarUIEro BO34yXa U TPAHCIIOPTUPYIOLIEN €r0 K MBIIIAM, U CUCTEMbI YTUIU3ALlUN
KHUCIIOPO/Ia, T.€. MBIIIEYHOU CUCTEMbI, SKCTPArupyrolien (M3BIEKAIONIeH) U yTUITU3H-
PYIOLIEN JOCTABISIEMBIA KPOBBIO KUCIOPOA. TPEHUPOBKA BBIHOCIMBOCTU BEAET K UX
Pa3BUTHIO.

Hsmenenus 6 KuciopoOmpawcnopmHou cucmeme npu mpeHuposKe 8bIHOCIU-
gocmu

KucnopoarpancnoptHas cuctema MpeICTaBIsIET CO00M COBOKYMHOCTh TPEX
CaMOCTOSITENIbHBIX CUCTEM — CUCTEMbI BHEUIHETO JbIXaHUS, CUCTEMBI KPOBH U CEp-
J€YHOCOCYIUCTON CUCTEMBbI. DYHKIIMOHAIIBHBIE BO3MOKHOCTH KaXKI0W U3 HUX OIpe-
JEJISAI0T KUCITOPOATPAHCIIOPTHBIE BO3MOKHOCTH OPraHU3Ma.

Brewnee Ovixanue SIBIASETCS MEPBBIM 3BEHOM KHUCIOPOATPAHCIIOPTHON CHCTE-
Mbl.  Kucnopon nuddynaupyer B KpoBb uepe3 MeMOpaHbl aJibBEOJ B Mpolecce Jé-
TOYHOW BEHTHUJIALUU.

Y TpeHUupyrIUX BBIHOCIMBOCTh CIIOPTCMEHOB PACTET EMKOCTh JIETKHUX
(KEJI). Poct émkocTr N€rkux 00yclaBIMBAET POCT JErOYHOW BEHTHJISIIMK MPU TOU
K€ 4YacTOTE NBIXaHWS M TEX JKE€ TpaTrax 3HEPrMh Ha COKPALICHUE JIbIXaTEJIbHBIX
MBIIIILI.

Bmecte ¢ pocTOM €MKOCTH JETKMX PACTET BBIHOCIMBOCTH JBIXATEIBHOTO all-
napata. OGecreunBaeTCss POCT BHIHOCIMBOCTH JBIXAaTEJIBHOTO amnmnapaTa poCTOM BhI-
HOCJIMBOCTH JBIXaTEJIbHBIX MBIIII. POCT BBIHOCIMBOCTU JbIXAaTEIbHBIX MBIIII 00Y-
CJIaBJIMBACT POCT YACTOTHI JIbIXaHUs, IPU KOTOPOW OHU MOTYT pabOTaTh, HE CHUKAS
CHUJIBI COKPAILICHUH.

Cucmema Kkpoeu. TpeHUPOBKA BBIHOCIMBOCTH BEIET K POCTYy 00BEMA ITUPKY-
mupytomeir kpoBu (OLIK). C pocrom OIIK yBenuumBaercs 00BEM SPHUTPOIUTOB
(KpaCHBIX KJIETOK KPOBH) U, KaK CIICJICTBUEC, YBEITUIUBACTCS KOJIMYECTBO TeMOTIIO0H-
Ha (OEJIKOBBIX COEIMHEHUM, BXOMASIINUX B COCTaB APUTPOIIMTOB U O0JIAIAIOIINUX CITO-
COOHOCTBIO CBSI3BIBATH KUCIOPOJ).

98



Veennuenne OLIK moBbIIaeT BO3MOXKHOCTH TEILIOOTAA4YM 4yepe3 not. Mznu-
IIEK IJIa3Mbl KPOBU CO3/1a€T pe3epB sl €€ MOTepH BO BpeMs paboThl 0€3 3HAYNTEb-
HOTO TIOBBILIEHUSI TEMATOKpUTA (BA3KOCTU KPOBH).

[Ipy nnuTenbHON Harpy3ke B KPOBH CHMYKAETCS KOHLIEHTPALMS TJIFOKO3bI, KO-
TOpast U3 KPOBH MOCTYIAET B MBIIICYHbIE BOJIOKHA MO MEpE PacxoJ0BaHUs UX COOCT-
BEHHBIX 3amacoB. TpPEHUPOBKA BBIHOCIUBOCTH CTUMYJIHPYET POCT IPOU3BOJCTBA
[JIFOKO3bI TIEYEHBI0 B PEAKLMAX PACUICIJIEHUS TJIMKOTeHa. B CBA3M € 3TUM KOHIEH-
Tpalus TIFOKO3bl CHUXXAETCSI B MEHBIIEH CTEIEHU, YTO CKA3bIBAETCA HA PE3yJIbTaTe
COPEBHOBATEIIBHOUN ACATEIIBHOCTH.

Cepoeunococyoucmas cucmema. OT CKOPOCTH KPOBOTOKA, U3MEPSIEMOU JIUT-
paMu B MUHYTY, 3aBUCHUT, CKOJILKO KPOBHU 34 €WHUILY BPEMEHU MPOUIET Yepe3 JET-
KHE, HACBITUBIIKNCH KUCIOPOJOM, U CKOJIBKO KUCIOPOJia MOoJydaT MbIIIbl. CKOpOCTh
KPOBOTOKA OMPEACIISIETCSI YaCTOTOM CEPJIEUHBIX COKPAIIEHUM U CUCTOJUYECKUM 00b-
émoMm BeiOpoca. TpeHupoBKa BRIHOCIMBOCTH MHUIIMUPYET POCT BBIOpOCA 3a CUET yBe-
Tu4YeHus: 00bEMa MOJOCTeN cepia (KEITyJOUKOB U MPeACepIrii) U pocTa CUIIbI MUO-
Kapja (CepAeYHON MBIIIIIIbBI ).

TpeHnpoBKka BBIHOCIMBOCTA CTUMYJHUPYET POCT BBIHOCIMBOCTA MHUOKapAa,
OJilarosiapsi yeMy MOBBIIIAETCS] TOPOT OE30MaCcCHOM JJIsl 30OPOBbS YaCTOTHI CEPACUHBIX
COKpAaIllCHUH.

B npouecce TpeHUPOBKU BBIHOCIMBOCTH IIEPEPACIPEACISAETCS KPOBOTOK MEK-
Jy aKTUBHBIMU U HEAKTUBHBIMU MBIIICYHBIMHU TPYMIIAMU B MOJIb3Y AKTUBHBIX, 38 CUET
pOCTa Kanmuwisipu3aluy padoTaIOMUX MBIIIEYHBIX BOJIOKOH. 1o 3To# mpuunHe nos
CEepACYHOr0 BHIOpOCA, HAMPABISIEMOTO K paOOTAIOMIMM MBIIIIAM, Yy CIOPTCMEHOB
0oJIbllle, YeM Y HETPEHUPOBAHHBIX JIFOICH.

H3menenus 6 mvluyax npu mpeHuposke GblHOCIUBOCTNU

OnHUM U3 pe3ysbTaTOB TPEHUPOBKU BBIHOCIMBOCTA CTAHOBUTCSI AKTUBU3AIUA
CUHTE3a MUTOXOHJPHUI B paOOTABIIMX MBIIIEYHBIX BOJIOKHAX. MUTOXOHIPHIL CTaHO-
BUTCS OOJbINe BCIACACTBUE AeieHUs MutoxoHapuanbHbix JIHK. VYBemumumBarotcs
pa3Mepbl MUTOXOHIpHUM. Yem Oosbliie MUTOXOHJIPUH, TEM BBIIIE CIIOCOOHOCTH MBbI-
IIEYHOTO BOJIOKHA K YTHJIM3AlMKM KUCJIOPOJA, JOCTABISIEMOTO KPOBBIO, TEM OOJIbIIE
PE3YIBTATUBHOCTH OKUCIUTENHbHOTO (hochoprmmupoanus AJlD.

Ha nepBom 3r1ane TpeHUpOBKHU BBIHOCIMBOCTUA CHUYKAETCSA CUIIOBOM MOTEHLIHAI
TPEHUPYEMBIX MBIIII, [0 TPUYMHE UYPE3MEPHOTo paspyiieHus mMuopudbpwii. B
OOJIbIIICH CTEMEHU CHUXKAETCSI CHJIa OBICTPBIX BOJIOKOH. B nanbHeliieM cuiia CHU-
KaTbCsl MEPECTAET, a 3aTE€M, I10 MEPE POCTA BBIHOCIMBOCTU CO3JIAOTCS YCIOBUS IS
pOCTa CHUJIBI.

B pesynbTaTe TPEHUPOBKU BBIHOCIMBOCTH PACTET CETh KANMWUJUIIPOB B TPEHU-
PYEMBIX MBIIIIAX, O1aroaaps 4eMy pacTyT BO3MOXHOCTH AU Y3UN pa3IUIHbIX BE-
niecTB, B ToM yuciie 02, yepe3 KanWUISIpHbIE CTEHKW BO BHYTPbh MBIIIEYHBIX BOJIO-
KOH.

Hapsiny ¢ poctom mutoxoHpuit 3pPpekToM TPEHUPOBKH BBIHOCIUBOCTH CTa-
HOBUTCS POCT MPOU3BOAUTENBHOCTH TIUKOIN3a. OOyCIaBIMBAETCS POCT MPOU3BOIH-
TEIHLHOCTH POCTOM CHHTE3a B MBIIIEYHBIX KJIETKaX (DEePMEHTOB IIUKOIM3a. Bo3Moxk-
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HO, YTO aKTUBH3AIUs CHHTE3a ()EPMEHTOB TJIMKOJIM3a CTAHOBUTCS CIIEJCTBUEM OOpa-
30BaHMS B MBIILIEYHOM KJIETKE B Ipoliecce paboThl BCE TOTO K€ KpeaTHHa.

He cmotpsg Ha TO, 4TO MPOU3BOAMUTENIBHOCTh TJIMKOJIM3a PACTET, €ro JOJSA B
Boctipou3BojicTBe AT® cHuxkaercs. [IpuunHa sToro, emé 6osee MHTEHCUBHBIA POCT
IPOU3BOJUTEIIBHOCTH MUTOXOHIpUM. ClieicTBUEM 3TOro craHoButcs pocT pH cap-
KOILJIa3Mbl TPEHHPYEMBIX MBIIICUYHBIX BOJIOKOH M CHM)KEHUE IPOU3BOJICTBA MOJIOY-
HOM KUCHOTBI. TeopeTnuecKkn, MOKET HACTYIIUTh MOMEHT, KOT/1a BCSl IIPOU3BEAEHHAS
MUPOBUHOTPAJHASL KUCIIOTA U BOJIOPOJI CTAaHYT YTWJIU3UPOBATHCS MUTOXOHApUSIMU. C
3TOr0 MOMEHTAa BO3MOHOCTHU I JAJBHEHIIIETO POCTa MPOU3BOAUTEIBHOCTH MUTO-
XOHJIpUH MOKHO OBUTO OBI CUMTaTh WcUuepmaHHbIMH. Ha camoMm ke nmene 3Toro He
npoucxoaur. Jleno B ToM, 4To 1Mo Mepe pocta pH capkoruiazmsl CO31At0TCS YCIOBUS
Ut paboThl EPMEHTOB THAPOJIA3A KUPHBIX KHCIIOT, YTO MO3BOJISIET MCIOIH30BAThH
UX DHEPTHI0 BCE B OOJIbIIEM 00BEME, B pEaKIUIX OKUCIUTEIbHOTO (hochopumuinpo-
BaHus AJ[D.

[ToTpebieHue XUPOB B COYETAHUU CO CHIDKEHHEM IPOM3BOJCTBA MOJIOYHOM
KHUCIIOTHI TPEIONpeeisieT pocT 00bEMOB pabOThl, KOTOPYIO MOXKET COBEPIIUTH Ye-
JIOBEK.

PocTt 00bEMa MUTOXOHIpUI U CBSI3aHHBIN C TUM POCT BO3MOXKHOCTEH YTHUIIU-
3alAHA KUCJIOPOJIa IPEAOIPENAEIISIOT POCT COAEPKAHUS B MBILLIEYHOU KJIETKE MUOIJIO-
OuHa, TPAaHCTIOPTUPYIOIIETO KUCIOPO BHYTPH €€.

AKTHBHO€ HCTIOJB30BAaHNE YHEPTOHOCUTEIICH MBIIIICYHOUN KJIETKOW 00yCaBIn-
BAET POCT 3aMaCOB INIMKOTE€HA U JINMUAOB B €€ XPAHUJIUIIAX.

CrnenctBueM pocta 00bEMa MUTOXOHIPUNA U 3al1aCOB YHEPTOHOCUTENEH CTaHO-
BUTCS CapKoIJIa3MaTH4ecKasi padoyasi runepTpodusi MbIIIIEYHOTO BOJIOKHA.

['unepTpodusi MBIIIEUHBIX BOJIOKOH CO3/1a€T YCJIOBUS JJISI POCTa YKUCIIA TP B
MBIIIIEYHOM BOJIOKHE W OOYCJIaBIMBAEMOI0 3TUM pPOCTa CMHTE3a OEJIKOB HEOOXOU-
MBIX KaK JUIsl TOCTPOMKKA MUTOXOHIPHM, TaKk U TOCTpoitku Muodudpmui. B cBsi3u ¢
3THUM PACTET CUJIA MBILIEYHBIX BOJIOKOH.

5.4.2. llIpunyunovt mpenupoéKu huzuueckoii 8bIHOCAUBOCHU

B ocHoBe BbIOOpa METOJIOB TPEHUPOBKU BBHIHOCIWBOCTH M ONPENIETICHUSI 00hE-
MOB TPEHUPOBOYHOW HATPy3KH JiexKaT (HU3HOJOTUYECKU 00YCIaBIMBAEMbIE TPUHITU-
nel. Kak 1 B ciiydae pa3BUTHS CHIIOBBIX CIOCOOHOCTEM, TJIaBHBIM MPHUHIIUIIOM TLIa-
HUPOBAHUSI TPEHUPOBOYHOU HArpy3KHU OCTAETCA npuHyun onmumaivHocmu. 11peBbl-
IIEHUE ONTUMAIBHOTO 00bEMA TPEHUPOBOUYHOM pabOTHI BEAET K CHIKEHHIO d(Pdek-
TUBHOCTH TPEHHMPOBKH, B CJIydae K€ 3HAUUTEIIbHOU Meperpy3ku K CHUKEHUIO BO3-
MOYKHOCTEMN BBIHOCJIMBOCTH Y HEPBHBIM paccTporcTBaM. MOXKHO Ha3BaTh HECKOJIBKO
HETaTUBHBIX CJICACTBUM MEPETPYy3KU:

- HE TOJIHAs YTUIIM3ALMS MOJIOYHON KUCIOTHI OPraHUu3MOM Ha MOMEHT Hayajia
cienyromen TpeHUpoBKH. [Ipexae Bcero, MOXeT UMETh MECTO B CIy4ae Ype3MEpPHO
JUTUTEIILHOTO BBITIOJNHEHUS YMPAKHEHUN, MPEIIONAraloinX BKIOYEHHE B paldoTy
O0IBINX 00BEMOB MBITIICYHON MACCHI.

- DHEPreTHUYECKOE HCTOIIEHUE PabOTaIONIMX MBIIIEUHBIX BOJOKOH. Hanbonee
BEPOSITHO TIPH UTUTETHHOM HU3KOMHTEHCUBHON paboTe;
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- 4Ype3MEpHOE€ pa3pyLIEHUWE MBIIIEYHBIX MUTOXOHAPUN, KOTOpOE, IO-
BUJMMOMY, UMEET MECTO AK€ MpU OTCYTCTBUHU JepuIuTa KHUCIOpOJAa, XOTd U B
MeHbIINX MaciTabax. Hanbosnee BeposATHO B CilydasiX Ype3MEPHO JJIUTENBHON pabo-
ThI OJJHUX U TE€X 7K€ MBIIIILI;

- NIEPETPEHUPOBKA IBIXaTEIbHBIX U CEPACYHON MBIIII, B IEPBYIO OYEPEAb OII-
PEACIIAONINX BO3MOKHOCTH BBIHOCIMBOCTH OPraHU3Ma.

[IepeTpeHNpOBKA IbIXAaTEIbHBIX MBI MOXKET UMETh MECTO, B IBYX CIy4asiX:

- B Clly4ae 4pe3MEepHO JJIMTENIbHON padoThl, TpeOyIomEeNd 3HAYNTEIbHOIO y4ya-
IICHUS] IBIXaHUs, 0€3 MPEBBIIICHUS TOPOTOBOM YaCTOTHI;

- B CJly4a€ MHOTOKPATHOI'O MPEBBIIICHHUS] MOPOTrOBOM 4YaCcTOThI JbIXaHUA 3a
BpEMsl OJTHOW TPEHUPOBKH.

[ToporoBast yacToTa TEM BBIIIE, YEM BBIHOCIUBEE JIbIXaTelIbHbIE MBIIIIBL. [Ipe-
BBIIIIEHUE MOPOTrOBOM YaCTOThI JbIXaHUS MPUBOANUT K CHH)KEHHUIO CHJIBI COKPAILIEHUN
JBIXaTEIbHBIX MBIIIL, 10 IPUYNHE HEAOCTATKa BPEMEHH JUIsl IIOJTHOTO BOCCTAHOBJIE-
HUS 3aTpaurBaeMoi SHEpruu. BJoxX cTaHOBUTCS OBEPXHOCTHBIM, B CBSI3H YEM, 00b-
€MbI JIErOYHON BEHTWISLMU C YYallleHHEM BJI0Xa HE TOJBKO HE pacTyT, a HA000pOT
HAUYMHAIOT CHWXKAThCS. B BOJIOKHAX Bcex pabOTaOIIMX MBI, B TOM YHUCIE JbIXa-
TEJBbHBIX, CO3/AAI0TCS YCIOBUS Ul pa3pyLUIeHUs] MUTOXOHAPUN 1 MUO(UOPUILIL.

®u3noNorus MUOKapAa TakKe IPEANoJaracT HaJIWYWE W WHIUBHIYAIBHBIX
IIOPOTOBBIX YAaCTOT CEPACYHBIX COKpalleHWi. MHOropasoBoe IpEBBIIIEHUE OpPOTra
BEJIET HE NPOCTO K MEPETPEHUPOBKE MHOKApJA, a K CepAeUHbIM HapymeHusM. IIpa-
BUJIbHAs TPEHUPOBKA CEPJICYHON MBILIIBI JeiaeT €€ 0oJjiee BBIHOCIUBOW, YTO MOBBI-
[IAET ITIOPOTOBYIO YACTOTY COKPALICHUN.

B 3aBucuMocCTH OT cOCTaBa YNpa)KHEHUH, BBHINOIHIEMBIX B MPOLECCE TPEHU-
POBKH, CHJI MBIIIEYHBIX COKpPAIlEHUA U 00bEMa MPOJAENbIBAEMOIl pabOThI B LIETIOM,
Ha3BaHHbIE BUJbl HETATUBHBIX CIEACTBUN MOTYT IPOSBISTHCS OJHOBPEMEHHO B TEX
WIM UHBIX COYETaHUSX.

OnTtumanbHbli 00BEM TPEHHUPOBKU BBIHOCIUBOCTU OIPEACISETCS TPEHHUPO-
BaHHOCTBHIO criopTcMeHa. [lo Mepe pocTa criopTUBHOTO pe3yibTaTa 00bEM TPEHUPO-
BOYHOM pabOThI JOJDKEH pacTu. B OOIBITMHCTBE BUIOB CIIOPTA, TPEOYIOMINUX BBIHOC-
JUBOCTHU, POCT 00BbEMA TPEHUPOBKU JTOCTUTAETCSI POCTOM CHIIBI MBIIIEYHBIX COKpa-
IIEHUH TPU BBITOJHEHUH YIIPAXKHEHUHN (UTO MO3BOJISIET, B YACTHOCTH, 32 TO XKE BpeMs
PEOA0JETh OOJBIIYIO JUCTAHIINIO, BHIIOJHUB TO K€ KOJUYECTBO JBHKEHUH, UYTO U
paHblIe), B COYETAHWU C ONTUMAJbHBIM YBEIMYEHHEM UX uucia. B Bumax cmopra,
r7Ie MEpoil pe3yJbTaTa SIBISETCA KOJUYECTBO JIBIKEHUM, TPEOYIOIIUX MPOSBICHUS
OJIHOM M TOM K€ CHUJIbI, pOCT 00bEMA TPEHUPOBKHU JIOCTUTAETCS 3a CUET POCTa YKCIIa
JIBUYKEHUH, BBITIOJIHAEMbIX, IPUMEPHO, 32 TO KE BPEMSI.

Ipunyun pecynaprocmu 3ansamuy MPEANONATACT NPOBEACHUE MOCIEAYOIIETO
3aHATHS 10 MOMEHTa JIOCTHKEHHS MUKa CyNepKOMIIEHCAllMM M Hayalla craja J1oc-
TUTHYTOTO. J[€J10 B TOM, YTO CPOK JKM3HU MUTOXOHJIPUU C MOMEHTA MOCJIEJHErO Je-
JICHUS COCTABJISIET, 110 OLIEHKAM Y4EHBIX, 10 YeThIPEX Hefenb. JlaHHOe 00CTOSITENbCT-
BO W MPEAOIPEAEISIET CHUKEHUE X YHCIIA, €CIIM CTUMYJIBI 111 UX POCTA U JIEJICHUS
IIPOJIOJIKATEILHOE BPEMS OTCYTCTBYIOT.
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IHpunyun yuawenus 3auamuil 8 couemanuu ¢ Koppexkyueu 00bEM08 HaAzpy3KU
TOBOPUT O HEOOXOJIMMOCTH TPEHUPOBATHCS Hallle MO0 MEPE POcTa CIOPTUBHOIO pe-
3yibTaTa. Llenbio yyaiieHus sBAsSeTCs CTUMYIISIIUS aKTUBHOCTH BOCCTAHOBUTEIIbHBIX
IPOLIECCOB, MO3BOJISAIONIAS IPEOI0JIeBaTh afanTalMoHHble nmoporu. Kak u B ciydae
TPEHUPOBKHU CUJIBI, YYallICHUE 3aHATUH TpeOyeT KOPPEKTUPOBKU TPECHUPOBOYHON Ha-
IPY3KHU Ha OTJEIbHBIX 3aHATHUIX B CTOPOHY YMEHbIIICHHUS.

lpunyun adex6amHol UHMEHCUBHOCIU BbINOJIHEHUS COPEGHOBAMENbHBIX OBU-
2amenbHbIX 0eUCmEULl 8 YCI08UAX MPEHUPOSKU UHIMEHCUBHOCMU UX 8bINOJIHEHUS 8 YC-
Jo6usx copeenoganuti. Eciii mepesn 4eloBEKOM CTOUT LENb MOArOTOBUTHCA K KOH-
KPETHOMY BHJly COPEBHOBAaHUN HA BBIHOCIMBOCTbH, TO BBINOJHATH OCHOBHON OOBEM
COpPEBHOBATEJIbHBIX JABUTATENIbHBIX ACHCTBUI OH JIOJKEH C IMPOSBICHUEM TOM K€ CH-
Jbl, 4YTO U B YCJIOBHUSIX COPEBHOBAHWM, €ClIM Obl OHM NPOBOJWIMCH B 3TO BpEMS.
Bosnbiiasi 1 MeHbIlIass UHTEHCUBHOCTh Pa0OThl B YCIOBHUSIX TPEHUPOBKU HETATUBHO
CKa)KETCS CIIOPTUBHOM pe3yibTaTe. [I[pruunHa 3Toro B CIEIyrOUIEM.

bonbliass MHTEHCUBHOCTh MBIIIEYHBIX COKPAIICHUN NPU BBIMOJIHEHUH TPEHU-
POBOUHBIX YIIPaXHEHUH MpEANoaraeT BKIIOUYEHUE B pabOTy AOMOIHUTEIBHOTO 00b-
éMa MBIIIEYHON TKaHU M 0O0YCIIaBIMBAEMOE 3TUM IEpepacHpeneieHue KHCIopo/a.
CrnencTBueM 3TOTO CTAaHOBHUTCS TPEHUPOBKA a3POOHBIX BO3MOMNKHOCTEH MBILIIEUHBIX
BOJIOKOH, HE pabOTaIOUINX B MPOIECCE COPEBHOBAHUM, U CHUXKEHHUE a3pOOHOU Ipo-
U3BOJIUTEILHOCTH JBUTATEIIbHBIX CAUHHUII, B YCIOBHUIX COPEBHOBAHUN pabOTAIOIIHX.
[lo 3TOl mpuYKHE, B YCIOBUSAX COPEBHOBAHUN JI0JISI OKHCIUTEIBLHOTO (HOChHOpUILIU-
pOBaHUs B CTPYKTYpE 3HEproodecneyeHus padboThl OKa3bIBAETCS MEHbILIEH, YEM MOT-
na Obl ObITh. CHMKEHUE MPOU3BOJUTEILHOCTH OKUCIUTENBHOrO (pochopuimpoa-
HUS, B CBOIO OYepe/lb, CTAHOBUTCS MPUYMHON YBEJIMYEHHOTO MPOU3BOJICTBA JIAKTATA
u Oosee OBICTPBIN pocT Cuibl 00JIEBBIX ollylieHn. Bc€ aTo Benér k Oonee ObICTpO-
My JOCTH>KEHUIO MOMEHTA MOTEPHU pabOTOCIIOCOOHOCTH.

Emé onHMM HEraTUBHBIM CIJIEICTBUEM BBINIOJIHEHUS TPEHUPOBOYHBIX YIIPaXK-
HEHUM C 3aBBIIICHHOW MHTEHCUBHOCTBIO SIBIISIETCSI POCT MAcCChl JIBUTATENIbHBIX €I1U-
HUII, B YCJIOBUSX COPEBHOBAHUI HE PabOTAIOIINX.

BrinonHeHne TpeHUPOBOUYHBIX JBUKEHHUI C MHTEHCUBHOCTBIO HHMXKE COPEBHO-
BaTelIbHOM MaéT oOpaTHbIi 3(pdekT. B 3TOM ciydae B Hy)KHOM Mepe HE TPEHUPYIOTCS
OoJiee OBICTpBIC ABUTATEIIbHBIC €AMHUIIBI, PEAIbHO paboTarolue B yCIOBUIX COPEB-
HoBaHUU. [Ipy OGOJBIIIOM 3aHWKEHUU WHTEHCUBHOCTU TPEHUPOBOYHOUM pabOTHI MpoO-
UCXOJIUT CHIKEHHE 3(P()EKTUBHOCTH TPEHUPOBKHU JIBIXATEJIBHOTIO amnmapara u cep-
J€YHOCOCYJIUCTOM CUCTEeMbl. [[pUYuHON 3TOr0 CTAHOBUTCSI CHUKEHUE TTOTPEOHOCTH
MBIIIEYHON CUCTEMBI B KUCJIOPO/IE B TPOLIECCE TPEHUPOBKHU.

EAMHCTBEHHBIM Cy4aeM MOJIE3HOTO BBIMOJHEHUS TPEHUPOBOUHBIX YIIPaXKHeE-
HUN C MOHMKEHHON MHTEHCHUBHOCTBIO SIBJIICTCS CUTYallUs, KOrJa MPOBECTH MOJHO-
LEHHYIO0 TPEHUPOBKY C COPEBHOBATEIbHOW MHTEHCHUBHOCTBIO CIIOPTCMEH HE MOXKET.
[IporcxoauT Takoe, KOTrJa COPEBHOBATEIbHASI MHTEHCUBHOCTh ONpPENEISETCS HE ca-
MHM CIHOPTCMEHOM, a 4YEM-TO M3BHE, HAIpPUMEP, BECOM CIIOPTUBHOro cHapsiaa. U ec-
JIM CIOPTCMEH MOXET CpaboTaTh ¢ HYKHOM MHTEHCUBHOCTHIO JIUIIIb HEOOJIBIIOE YK C-
JI0 pa3, TO OBICTPOE CHIKEHUE CHIIOBOTO MOTEHI[MAIa MBIIII B IPOLECCE TPEHUPOBKU
CEJIAeT HEBO3MOXKHBIM €€ MPOJIOHKEHHE €IIE 10 MOMEHTA MOJIyYEHHUS] ONTUMAIbHON
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Harpy3ku. CHI)KEHUE BHEIIHETO CONPOTUBIICHUS MO3BOJIUT MPOIOIKUTH TPEHUPOBKY
U, KaK CJIEZICTBUE, BBIMOJHUTH ONTUMAIbHBIA 00bEM PabOTHI.

BrinonHeHne TPEHUPOBOYHBIX YIPAKHEHUN C PA3HOM MHTEHCUBHOCTBIO MOJTY-
Y4aeT CMBICI, KOrJa CIIOPTCMEH TOTOBUTHCS BBICTYNIATh HE B OJJHOM BUJE COPEBHOBA-
TEIHHOU MPOrpaMMBbl, a B HECKOJIbKUX, HAITPUMEP, HA HECKOJbKUX TUCTAaHIUAX Oera.
B stom ciiydyae OyaeT UMeTh MECTO TPEHUPOBOUHBIN 3(hPEeKT BO BCeX BUAAX MOATO-
TOBKH, HO BEJIMYMHA MPUPOCTA B OTAEIbHBIX BUJIaX OyJET HUXKE, YEM B CiIydae clie-
UAJIM3UPOBAHHOMN MTOATOTOBKH.

Ilpunyun ananocuynocmu KuHeCmMemuyeckou CmpyKmypbl MpeHUpoB8OUHbIX
VAPAXNCHEHUU CIMPYKMYpe COPEeGHOBAMENbHbIUL 08ucamebHulx Oeticmsautl. TpeHUpOB-
Ka BBIHOCJIMBOCTH MOCPECTBOM BBIMOJHEHHUS ABUKEHHM, HE CXOKUX C IBUKCHUSIMH,
BBITIOJIHSIEMBIMA Ha COPEBHOBaHMSX, OyaeT Manod()PeKTUBHON, TaK KaK MOTSHITHAIT
KUCJIOPOATPAHCIIOPTHOM CHUCTEMBI, HAKATUIMBAEMBIA B MPOILIECCE TAKWX 3aHSATHN, HE
OyJIeT UCIOIb30BaThCA B MpoIlecce cOpeBHOBaHUM. [IpHunHON 3TOr0 CTAaHOBUTCS OT-
CYTCTBHE y HEPa3BUTHIX, B TUIAHE MOTPEOJICHUS] KHUCIOPOJa, MBIIII BO3MOXKHOCTU
YTWIN3UPOBATh JOCTaBIsIEMbIH UM KucCIopoa. HeoOXoIuMOCTh pa3BUTHS CHCTEM
YTHIM3AIUU KUCIOpOoaa U 00yCIaBIUBaET peaiu3aliio JaHHOTO MPUHIIMIIA.

BrinonHeHne cCOpeBHOBATEIbHBIX JICHCTBUNA B YCIOBHSIX TPEHUPOBKHU IPEIO-
NpEeAENsieT CAHXPOHHOE Pa3BUTHE, KaK CUCTEM JOCTAaBKU KHCIOPOJIA, TAK U HYKHBIX
CUCTEM €r0 yTHIN3ALNH.

5.4.3. Memoowvt mpenupoexku puzuueckoil 6bIHOCIUBOCHU

duznonorus GU3NYECKON BHIHOCIMBOCTU MPEIONPEACIIICT TPUMEHEHHUE IBYX
OCHOBHBIX METOJIOB €€ TPEHUPOBKHU, @ UMEHHO, Memo0a Henpepbl8HO20 BblNOJIHEHUS]
MPEeHUPOBOUHBIX OeUCMBULL U ceputino2o (MHTEPBAIILHOIO) Memooda

MeTton HENPEPHIBHOTO BBINOJHEHUS — 3TO BBITIOJHEHUE BCEH TPEHUPOBOYHOM
paboThl 6€3 mepepbiBOB Ha OTABIX. TPEeHUPOBKA TAHHBIM METOJOM CTaHOBUTCS BO3-
MOXKHOM B CiTydae paOOThI MBIIII] B PEKHME IIEPBOTO TUIIA, IPU MUHUMAIBHOM IIPO-
W3BOJICTBE JIaKTaTa.

CepuiiHblil (MHTEPBAJIBLHBIN) METOJI TPEHUPOBKH BBIHOCIMBOCTU MPUMEHSIETCS
B ciIydae paOOThl MBIIII] B PEKHUMaxX BTOPOTO M TPETHErO THIIA, a TAKXKE B PEIKUME
MIEpBOT0 TUIIA, IPU 3HAYMTEILHOM IIPOU3BOJICTBE JIAKTATA.

OCHOBHOM 3a/1aueil 11 CIOPTCMEHA MPU TPEHUPOBKE TAHHBIM METOOM SIBJIS-
€TCSl OMPEACIIEHUE ONTUMAIBHON JJIMTEIBHOCTH OTAECIbHBIX cepuil. Pusmonoruye-
CKMUM OTPAaHMYMTENIEM JUIMTEIBHOCTh SBJISIETCS MOJIOYHAs KHCJIIOTa, BbIJEseMast
MBIIIICYHBIMH BOJIOKHAMH M BBI3bIBAOIIAs olryiieHus 6oiu. HeooxoauMocTs ycTpa-
HEeHUsI 00JIEBBIX OIYIICHUN MPEIONPECIIICT IIAHUPOBaHUE TIEPEPHIBOB B padoTe.

[Ipu ompeneneHUn IIUTEIBHOCTH PabOTHI B CEPUSX CIEAyeT UMETh B BUY,
YTO 3a BpeMsl IIepepbiBa MOJIOYHAsI KUCJIOTA, MOCTYIAOIIAs U3 MBIIICYHBIX BOJIOKOH B
MEXKJIETOYHBIH MATPHUKC, B MAKCUMAJIBHO OOJIbIIeM 00bEME MOJDKHA TPOHUKHYTH B
KauJUISIpbl U IO HUM B OCHOBHOE pycio KpoBU. Ho akTHBHOE BBIBEAEHUE MOJOYHOM
KHUCJIOTBI BO3MOXHO TOJIBKO TIPH JOCTATOYHO OOJBIION YacTOTE CEPACUYHBIX COKpa-
IIEHUN, 00YCIIaBIMBAIOIIEH BBICOKYIO CKOPOCTh KPOBOTOKA M MPOXOKIECHHUE KPOBHU
110 MaKCHUMaJIbHO OOJbIIEMYy YHCTy KanmuuisipoB. Co CHHKEHHEM YacTOThI cepJied-
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HbIX cokpamenuid a0 100-110 ynmapoB B MUHYTY M HM>KE MOJIOYHAs KUCJIOTa IMPO-
J0JKAET BBIBOAMTHCS, HO CKOPOCTh BBIBEJCHMSI CHUIKAETCS B pasbl, B CBS3HU, C YEM
OpOAODKEHNE OTAbIXa TepseT cmbica. M ecnu paborta B cepusix OyIeT CIMILKOM
00JbIIasA, TO KPUTUYECKOE 3alUIAKOBBIBAHUE MBIIIEYHOM CHUCTEMBl HACTYIHUT PaHb-
e, 4YeM OpraHu3M IOJIYYUT ONTHUMAJIbHYIO HAarpy3ky. Peanu3sys cepuiiHbli MeTOX
TPEHUPOBKHU BBIHOCIMBOCTH, CIIOPTCMEH JOJKEH HENPEPBIBHO KOHTPOJIUPOBATH CBOE
COCTOSIHE W OCTaHAaBJIMBAThCSl B HYKHBI MOMEHT, PyKOBOJICTBYSICb CBOMMH OLIY-
HieHUsAMU. ECTECTBEHHO, YTO CIIOCOOHOCTh YEJIOBEKA K CBOEBPEMEHHOMY MPUHSATHIO
MOJO0HBIX PEIMICHUI TPUXOJUT C OIBITOM.

OcoObIM BHIOM BBIHOCIMBOCTH SIBJISIETCSI BRBIHOCIIMBOCTD B BUAAX CIIOpPTa, Tpe-
OYIOLINX COBEPIICHUs OOJBIIOTO YKCa Pa3HOOOPA3HBIX JBIKEHUH C Pa3HON MHTEH-
CHUBHOCTBHIO. Hampumep, B UTPOBBIX BUJIaX U B CIIOPTUBHBIX €AMHOOOPCTBAX.

HeobxoaumMocTh pa3BUTHS BBIHOCIMBOCTU B 3TUX BUIAX CIIOPTA MpPEaonpese-
J€T NPUMEHEHUE ABYX Pa3HOBHUJIHOCTEW HENPEPBIBHOIO M CEPUAHOIO METOJOB, a
UMEHHO, BapUAaTUBHO-HENPEPHIBHOTO U BApUATUBHO-CEPUIHOTO (MHTEPBAILHOIO).

HenpepblBHO-BapuaTUBHBIN METOJI TPEHUPOBKU BBIHOCIMBOCTH IPEIIIOIATraeT
YepeOBaHUE KOPOTKUX MEPUOJOB MAKCHMajIbHO aKTUBHOM pabOTBI C MPOJOJIKU-
TEJIbHBIMU TIEPUOJIaMU pabOThl, HE TPEOYIOUIEH 3HAUUTENBHOTIO HampsbkeHus. Tpe-
HUPOBKA JaHHBIM METOOM IOJY4YaeT CMBICII, KOTJa 0OCOOEHHOCThIO COPEBHOBATEIb-
HOW JEATENBHOCTH SIBISAETCS YEpPEAOBAHUE NOCTATOYHO JUIMTEIBHBIX OTPE3KOB HHU3-
KOWHTEHCHUBHOW PabOThl C OTHOCUTENBHO HEMNPOJOKUTEIbHBIMU MaKCUMaIbHBIMU
HaIpsDKeHUsIMU. TakoBOH SIBISETCS COPEBHOBATENbHAS ACSITEIBHOCT B OOJBIINHCT-
BE€ UTPOBBIX BUJOB CIIOPTA.

BpeMms Takoro pojia TPEHUPOBKH MOXET BAPbUPOBATHCS B 3aBUCUMOCTH OT 00-
CTOSITENIbCTB M JIOCTUTaTh JJIUTEILHOCTH CaMUX copeBHoBaHUU. [Ipu sTom ciexyer
MCIIOJIb30BaTh BECh apCEHaJl JBHXKEHHM, COBEpPIIAEMbIX B IPOLIECCE COPEBHOBAHMIA,
IIPY YCJIIOBHUH, YTO JTAHHBIE JIBMXKEHHUE IOCTATOYHO XOPOLIO OCBOEHHBI.

CepuliHO-BapyaTUBHBIN METOJ UCIIOIB3YETCS ISl TPEHUPOBKHU BBIHOCIMBOCTH
B BUJIaX CIIOPTA, MPEAINOJIaraloiMX BbIIOJHEHHE OOJIBIIOro Yncia IeUCTBUN € BBICO-
KOM MHTEHCHBHOCTBIO 32 OTHOCHUTEJIBHO KOPOTKOE BpeMs. TakOBBIMU SIBIIIFOTCSI BCE
BUJbl CIIOPTUBHBIX €AMHOOOPCTB. TpeHUpoBKa BBIHOCIMBOCTU JAaHHBIM METOIOM
IpeanoJiaraeT BhIIOJHEHHE BCEr0 Habopa COPEeBHOBATEIbHBIX JEUCTBUN C COPEBHO-
BaTEJIbHON MHTEHCUBHOCTBIO B HECKOJIBKUX CEPUSX C HEOOJBIIMMHU nepepbiBaMu. Ec-
TECTBEHHO, YTO IJUTENbHOCTh KaXJA0W CEpUU JI0OJKHA ObITh MEHbILIEE, YEM JITTUTENb-
HOCTbh COPEBHOBATEIHLHOTO MOEAMHKA. B Tex BUIax cnopra, I/ie COPEBHOBATEIbHBIM
npolecc MpeanoiaaraeT MHOTOKPATHOE YEpPeIOBAHME aKTHUBHOW pabOThI C OTIBIXOM
(O6okc, XOKKeMN) IIUTETbHOCTh TPEHUPOBOYHBIX CEpUl MOKET MPUOMHKATHCS U TaXKe
PaBHATHCS BPEMEHU COPEBHOBATENLHBIX OTPE3KOB.

[TonoXUTENBHBIM CJIEACTBUEM TPEHUPOBKU BBIHOCIMBOCTH MEPEUYHCICHHBIMU
BBIIIE METOJAMU CTAHOBUTCS HE TOJBKO OJHOBPEMEHHAs TPEHHPOBKA CHCTEMBI
TpaHCIOpPTa KHUCJIOPOAA M CUCTEM €ro YTUIM3HPYIOUIMX. BBINOIHEHHE COpEBHOBA-
TEIBHBIX ACHUCTBUHN Tpenonpenemnser Bcé 0oiee mMpoyHOE UX OCBOCHHE.

BaprantamMu HenpepbIBHO-BApUATHUBHOTO W CEPHIHO-BAPUATUBHOIO METOJOB
TPEHUPOBKHU BBIHOCIMBOCTH SBJISIFOTCS UTPOBOM METOJ M METOJI «CIIappUHIOBY». Bens
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00pr0y ¢ peanbHBIM COMEPHUKOM, CIIOPTCMEH HE TOJBKO TPEHUPYET CHEIUAIbHYIO
BBIHOCJIMBOCTh, HO U MPUOOpPETAET YMEHHUsI BEIEHUS CHOPTUBHON OOpbOBI, COBEp-
[ICHCTBYET TEXHUKY JABUKCHUH.

CrneacTBueM KOMIUIEKCHON TPEHUPOBKU BBIHOCIUBOCTH MEPEUUCICHHBIMU Me-
TOJaMH CTaHOBUTCS MHOTOOOpHAs MOATOTOBKA (0 Y€M MBI TOBOPWJIM BBIIIIE), MIO3BO-
JSOIAst MPOSBIISTH BHIHOCIMBOCTD MPH BBITIOJIHEHUM MHOTHUX YIpPaXHEHHWH, B pa3-
HBIX 30HaX MHTEHCUBHOCTU. HO y Takoro pojga MHOro0opIieB pe3yabTaThl B OTIACb-
HBIX BHJIaX OKa3bIBAIOTCS HUXKE, YEM Y CIIOPTCMEHOB, CHELUAIIU3UPYIOLINXCS B HUX.
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I'JTABA 6.
COJIEP)KAHUE CIOPTUBHOM TPEHUPOBKH B 3ABUCHUMOCTH
OT COAEP’)KAHUA COPEBHOBATEJIBHOU AEATEJBHOCTHU

CopeBHOBaTeNbHAsA NEATEIBHOCTD MPEAINOIaracT HaIu4he y CIIOPTCMEHA OIl-
peAeN€HHOro, B 3aBUCUMOCTH OT BUJA CIIOPTa, Habopa KayecTB, CTETNEHBIO MPOsBIIE-
HUSI KOTOPBIX B COPEBHOBATEIIbHBIX YCIOBUSX ONMPEEISETCS CIOPTUBHBINA PE3YNIbTAT.
B cBsi3u ¢ 3TUM Ha pa3BUTHE UMEHHO 3THX KaueCTB JOJKEH OBITh HAIICJIEH TPEHUPO-
BOYHBIN TpollecC cropTcMeHa. Bce BUAbI ciopTa MOXHO pa30UTh HA HECKOJIBKO
TPYIII 110 IPUHITUITY OOITHOCTH 33j1a4, TPEOYIOIINX PEIICHUs B X0/I¢ TPEHUPOBOYHO-
ro Iporecca.

Cunoegvie 6uovt cnopma:

Taocénaa amnemuxa, nayspaugpmune

3aga4uu TPEHUPOBKHU:

1. Onpenenenre HHANBUAYAIBHO ONTHUMAIBHON TEXHUKU BBIIIOJHEHHUS COPEB-
HOBATEJIbHBIX YIPAXKHEHUN U 00YUEHHUE UX BBITIOJIHEHHUIO;

2. IloBblllieHUE CTETIEHU OCBOEHHOCTH COPEBHOBATENIbHBIX JBUTATEIIbHBIX JCH-
CTBUU;

3. IoBblIllIeHHE CHIIOBOTO TTOTEHIIMANIA MBI, pa0OTAIONIMX MPHU BBHIOJTHEHUU
COPEBHOBATEIIbHBIX JBUKECHHUII;

4. Tlcuxosorudeckasi MoAroToBKa (MOBBIIICHUE MOTHUBALIMHU K 3aHSITUSM JaH-
HBIMH BHJIaMH CIIOPTA U YYACTHIO B COPEBHOBAHUSAX);

5. YnydiiieHue noABUAKHOCTH B cycTaBax (Ti€ 3TO HEOOXO0IUMO).

T'upesoti cnopm

3aga4uu TPEHUPOBKMU:

1. Onpenenenrie MHAWBUIYATBHO ONTHUMAIbHOW TEXHUKHU BBITIOJHEHUSI COPEB-
HOBATEJIbHBIX YIPAXKHEHUN U 00YUYEHHE MX BHITIOJIHEHUIO;

2. IloBbllIEHNE CTENEHN OCBOEHHOCTH COPEBHOBATENBHBIX JIBUTATEIbHBIX JEH-
CTBUH;

3. IoBblllIeHHE CHIIOBOTO MOTEHIIMANIA MBI, pa0OTAIONIUX MPH BBHITOJTHECHUH
COPEBHOBATEJIbHBIX ABUKEHHM, 10 ONTUMAIBLHOTO YPOBHS;

4. IloBbIlIeHNE CIICHIMAJIBHOM BHIHOCIIMBOCTH;

5. Tlcuxonoruyeckasi MOArOTOBKA (TOBBIIIICHUE MOTHBAIIMM K 3aHSATUSM JaH-
HBIMH BHJIOM CIIOPTa ¥ YYaCTHIO B COPCBHOBAHMUSX );

6. YydiieHue noABMKHOCTH B cycTaBax (IIe 3TO HEOOXOAUMO).

Apmcnopm

3a1aur TPEHUPOBKHU:

1. ®opmupoBaHre HABBIKOB BeJeHUsI OOpbObI (OIpesaesieHne UHAUBUAYAJIbHO
ONTHUMAJIBHOTO COCTaBa MPUEMOB OOpbOBI, O0OyUYE€HHE WX BBINOIHEHUIO, OOy4YEeHHE
TOMY, B KaKOW CUTYallud TOT WM WHOU NPHUEM CIIeTyeT IPUMEHSTh, TTOBBIIICHUE ObI-
CTPOTHI MPUMEHEHHUSI HY’KHOTO NMpUEMA B OTBET HA U3MEHEHUE CUTYyalluu, TaKTUYe-
CKas ITOATOTOBKA);

2. I1oBbIlIeHNE CTETIEHN OCBOEHHOCTH MPUEMOB OOPHOHI;
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3. IoBeIIeHNE CHIIOBOTO TIOTEHIIMAJIA MBIIII, pa0OTAIONINX TPH BBHITTOJTHCHUH
npuéMoB 0OpHOBI;

4. IToBpI1IEHUE CITEIMAIIBHON BEIHOCIIMBOCTH;

5. Ilcuxonoruyeckasi MOArOTOBKA (TOBBIIIICHUE MOTHUBAIMU K 3aHSATUAM JaH-
HBIM BHJIOM CIIOPTa, IICUXOJIOTHYECKAS] OJATOTOBKA K KOHKPETHOMY COPEBHOBAHUIO,
CXBaTKe);

Hzpoeswie 6udvt cnopma

3ajaun TPEHUPOBKHU:

1. ®opmupoBanue yMeHus Urparh (00ydeHHEe MaKCUMaJIbHO OOJBIIEMY YHCITY
UTPOBBIX JCUCTBUN JAHHOW UTPhI, 00y4YeHHE TOMY, B KaKOW CHUTyallMd TO WJIM WHOE
JNEUCTBUE CJICAYET BBHIMOJHAThH, MOBBIIICHUE OBICTPOTHI PEAarupoOBaHUsl HYKHBIM WT-
POBBIM JICHCTBUEM Ha U3MEHEHHE CUTYAIluU, TAKTUUECKasl MOJITOTOBKA);

2. I1oBbIIIIEHUE CTENIEHN OCBOCHHOCTH TEXHUKHU UTPOBBIX JCHCTBUN;

3. [loBbIllIeHHE CHIIOBOTO MOTEHIIMANIA MBI, pa0OTAIOUIUX MTPU BBHITOJTHECHUH
UTPOBBIX AEHUCTBHI, 10 ONTUMAIILHOTO YPOBHS;

4. IToBbIIEHUE CIIEHIMAIIBHON BEIHOCIIMBOCTH;

5. Ilcuxonoruyeckasi MOArOTOBKA (TMOBBIIIEHUE MOTUBAIMK K 3aHSTHUSM JaH-
HbIMU BHJIAMH CIIOPTA, IICUXOJOTUYECKasl MOArOTOBKA K KOHKPETHBIM COPEBHOBAHU-
SIM, K OTACIBHON Urpe).

6. YyunieHue noJBUKHOCTH B CycTaBax (/1€ 3TO HEOOXO0UMO).

Eounobopcmea (yoaphvie, be3yoapHvie, cMeulenHvle)

3aga4uu TPEHUPOBKMU:

1. ®opMHpoBaHHE HABBIKOB BEJAEHUSI CIIOPTUBHON OOpHOBI (OmMpeaeraeHnue uH-
JTUBHUIYaJTbHO ONTUMAIBHOTO COCTaBa MPUEMOB OOPHOBI, 00yUYEHUE UX BBIMOJHEHHUIO,
o0ydyeHHue TOMY, B KaKOW CUTyallud TOT WJIM UHOM MpUEM CleAyeT MPUMEHSTh, MO-
BBIIIIEHHUE OBICTPOTHI pearupoBaHUsl HY>KHBIM MPUEMOM B OTBET Ha U3MEHEHUE CH-
Tyalliy, TAKTUYECKAs TOJATOTOBKA);

2. IToBbllIeHNE CTEIEHN OCBOSHHOCTH MPUEMOB OOPHOBI;

3. IoBbIllIeHHE CHIIOBOTO MOTEHIIMANIA MBI, pa0OTAIONTNX TP BBHITOJIHEHUH
puéMOB OOPHOBI, 10 ONTUMAIBHOTO YPOBHS;

4. IToBeIlIeHNE CITIEIMAIBHOM BHIHOCIMBOCTH;

5. Ilcuxonmoruyeckasi MOArOTOBKA (TIOBBIIIICHUE MOTHBAIIMM K 3aHSATUSM JaH-
HbIMU BHJIAMH CIIOPTA, ICUXOJOTUYECKAsl MOArOTOBKAa K KOHKPETHBIM COPEBHOBAHU-
SIM, K OTJICJIbHOMY MOCAWHKY ).

6. YydiieHue noJABUKHOCTH B cycTaBax (Ie 3TO HEOOXO0UMO).

Huknuueckue éudvi cnopma

3aaun TPEHUPOBKH:

1. Onpenenenre UHANBUIYAIHHO ONTUMAIBHON TEXHUKU BBIIOJHEHUSI COPEB-
HOBATEJIbHBIX JABMKEHUU U 00yUYCHHUE X BBIMIOJHECHUIO;

2. [ToBbIIIeHHE CTETIEHH OCBOEHHOCTH COPEBHOBATEIBHBIX JBUKCHUMH;

3. IoBbIlIeHWE CHIIOBOTO TIOTEHIIMAJIA MBI, pa0OTAIOIINX MPH BBHITTOJIHCHUH
COPEBHOBATEIIbHBIX ABUKEHHM, 10 ONTUMAIILHOTO YPOBHS,

4. TloBeIlIeHNE CIIEIMAIBHOM BHIHOCIIMBOCTH;
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5. Ilcuxonoruyueckasi MOArOTOBKa (MOBBIIEHHE MOTHBALMM K 3aHATHUSIM JaH-
HBIMHU BHJIAMU CIIOPTA M YYACTHIO B COPEBHOBAHUSAX);

6. TakTHueckas MOATOTOBKA (T ATO HEOOXOAUMO).

CropocmHno-cuiogvie 6uovl cnopma (npovlocKu, Memanus)

3ajaun TPEHUPOBKHU:

1. OnpezenieHre UHAUBUIYAIBHO ONTUMAIbHON TEXHUKHU BBITIOJHEHUSI COPEB-
HOBATEJIbHBIX JABMKCHUHN 1 00yUeHUE UX BBIOIHEHUIO;

2. IloBbIlIeHUE CTENEHU OCBOCHHOCTH COPEBHOBATEIBHBIX JIBUKECHUN;

3. IoBeIIeHWE CHIIOBOTO TIOTEHIIMAIA MBIIII, pa0OTAIOIINX MPH BBHITTOJTHCHUH
COPEBHOBATEIIbHBIX JBUKCHHUIA;

4. Tlcuxosoruyeckasi MOAroToBKa (MOBBIIMICHUE MOTHBALIUM K 3aHATHSM JaH-
HBIMH BHJIaM CIIOPTa M YYaCTHIO B COPCBHOBAHUSX);

5. YnydiieHue noABUAKHOCTHU B cycTaBax (Ie 3TO HEOOXO0IUMO)

CnoxcHo-KoopouHayuoHHbvle 6Udbl cnopma

l'umnacmuka cnopmusHas u xy0odcecmeenHas, akpobamuxa, QueypHoe Ka-
martue, IbIHCHAsSL akpobamuxa u op.

3aga4uu TPEHUPOBKHU:

1. OGyueHue BBITIOJIHEHUIO COPEBHOBATENbHBIX TBUKECHUM;

2. IloBellIeHUE CTENEHH OCBOCHHOCTH COPEBHOBATEIbHBIX JIBUKEHUN;

3. IoBsIllIeHHE CHUIIOBOTO MOTEHIIMAIA MBI, pA00OTAIONIUX MPH BBHITOJTHEHUH
COPEBHOBATEIIbHBIX ABMKEHUM, 10 ONTUMAIBLHOIO YPOBHS;

4. IloBbIlIeHKE CIIELMAIbHOM BHIHOCIMBOCTH;

5. Ynydiienue ruOKocTu

6. [lcuxonoruueckass MOArOTOBKA (MOBBIIEHUE MOTHUBAIMU K 3aHSATUSIM JIaH-
HBIMH BHJIaMH CIIOPTA U YYACTHIO B COPEBHOBAHUSIX ).

['opubie nviocu u opyaue 8udbl Cnyckos ¢ 2op

3agauu TPEHUPOBKHU:

1. ®opMupoBaHUE HABBIKOB CIyCKOB (00y4eHHEe 0a30BbIM 3JIEMEHTAM TEXHHUKH
CITyCKOB, OTpeJieJIeHue U 00ydeHUEe WHIUBUIYAIBHO ONTUMAJIBHBIM CIIOCOOaM IMpo-
XOXKJICHUS TUCTAHIIUNA B 3aBUCUMOCTH OT UX CTPYKTYphI, 00ydeHue criocodam pearu-
pPOBaHUSI M TOBBIIICHHE OBICTPOTHI PEarupOBAHMS HA HE TUIAHHPYEMBIE CUTYyalluu
CITyCKa);

2. IloBbIlIeHNE CTENEHH OCBOCHHOCTH 3JIEMEHTOB TEXHUKH CITyCKOB;

3. IoBslllIeHHE CHIIOBOTO MOTEHIIMAJIA MBIIIL, pabOTAIOIIMX IPHU BBITOJIHEHUH
COPEBHOBATEJIbHBIX ABMKEHHM, 10 ONTUMATIBLHOTO YPOBHS;

4. IToBeIlIeHNE CIICIMAJIbHOM BHIHOCIMBOCTH;

5. YydiieHue noABUKHOCTH B cycTaBax (Ie 3TO HEOOXO0UMO)

6. Ilcuxonoruueckass MOATOTOBKA (MOBBIIEHUE MOTHUBAIMU K 3aHSATUSIM JIaH-
HBIMHU BHJIAMH CIIOPTA U YYaCTHIO B COPEBHOBAHMSIX ).

Lpviocku 6 600y

3agauu TPEHUPOBKHU:

1. OGyueHue BBITIOJTHEHUIO COPEBHOBATENLHBIX JIBUKEHUN;

2. IloBbllIeHUE CTENEHH OCBOCHHOCTH COPEBHOBATEIBHBIX JIBUKEHUN;
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3. IloBbIlIeHHE CHJIOBOTO MOTEHIIMAIA MBIIII, paOOTAIONINX MPU BBHITOJIHEHUU
COpPEBHOBATEJNIbHBIX ABM)KEHUH, 10 ONITUMAIBHOTO YPOBHS;

4. YayuuieHue ruOKOCTH

5. Ilcuxonoruyeckasi MOArOTOBKa (IOBBIIEHHME MOTHUBALIMU K 3aHATUSAM JlaH-
HBIMU BUJJaMH CIIOPTa U YYaCTHIO B COPEBHOBAHMSIX).

Ipvidicku na avidrcax ¢ mpamniuna

3ajaun TPEHUPOBKHU:

1. Onpenenenuvie 1 00ydyeHHE MHAMBUAYAJIbHO ONTHUMAIbHOW TEXHHKE MPBIXK-
KOB;

2. IloBpIlIEHUE CTENEHN OCBOCHHOCTH IBUKEHUN MTPBLKKOB;

3. Obyuenue criocobam pearuipoBaHUs U MOBBIIICHUE OBICTPOTHI pearupoBaHUs
Ha HE TUIAHUPYEMbIE U3MEHEHUS MONETHBIX CUTYALIH;

4. Yny4duieHue NoJIBU>KHOCTHU B cycTaBax (Ii€ 3TO HE0OXO0IMMO);

5. Ilcuxonoruyeckasi MOArOTOBKa (IMOBBIIEHHNE MOTHUBALIMU K 3aHATUSAM JlaH-
HBIM BUJIOM CIIOPTa ¥ YYaCTHUIO B COPEBHOBAHUSAX ).
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