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IMPEIVCIIOBHUE

dusnonorns yeaoBeKka SIBISIETCSI TEOPETUUECKOM OCHOBOM 1I€JIOT0 psina
MPaKTUUeCKUX TUCHUTUIAH (MeIUIIAHBI, ICUXOJIOTUHU, TIeJaroruK1, 6MOMeXaHUKU,
O0uoxuMum U 1p.). be3 moHMMaHus HOpMaJabHOTO TeUeHUs PU3NOTOTMUECKIX
MPOIIECCOB 1 XapaKTepU3yIOIINX X KOHCTAHT pa3JIMUHbIe CIEMaINCThI HE MOTYT
MpaBWJILHO OLIEHMBaTh QYHKIIMOHAJIBLHOE COCTOSIHUE OpraHn3Ma 4yejJoBeKa U ero
paboTOCOCOOHOCTh B Pa3IMUHBIX YCIOBUSIX IeSITeIbHOCTU. 3HaHNE
dur3ronornyecKx MexXaHM3MOB pPeTyISIINN pa3aIndHbIX QYyHKINUI opraHu3Ma
nMeeT BaxKHOe 3HaueHMe B IIOHMMAaHMU X0Ja BOCCTAHOBUTEIbHBIX IIPOIIECCOB BO
BpeMsI U TOCJIe HANIPSDKEHHOTO MBILLIEYHOro TPy aa.

PackpriBast o0cCHOBHBIE MeXaHU3MBbI, 00eCIieuBaIoIINe CYIleCTBOBaHNE
LIEJIOCTHOI'O OpraHM3Ma U ero B3aMMOIEICTBUE ¢ OKpYKalolllell cpeoi,
dur3ronorus mo3BossIeT BhISICHUTh U MCCIed0BaTh YCIOBUS U XapaKTep U3MeHEeHUIA
IesITeJIbHOCTH pa3IMYHbIX OPraHOB M CUCTEM B IIPOIlecce OHTOTeHe3a YeIOBeKa.
dusnonorns sIBasgeTcs HAYKOM, OCYIIECTBIISIIONIE CUCTEMHBIN MOIXO B
U3Y4YEeHUU U aHaJIN3e MHOTOOOpa3HbIX BHYTPHU- U MEXKCUCTEMHbBIX B3aUIMOCBSI3eit
CJIO’KHOI'O YeJIOBEUYECKOro opraHmn3Ma M cBelleHre UX B KOHKPETHbBIS
dyHKIIMOHATBEHBIE 00pa30BaHUS U €IUHYIO0 TEOPETUUECKYIO0 KapTUHY.



BaxxHo momuepKHYTh, UTO B Pa3BUTHUM COBPEMEHHBIX HAYUYHBIX (PU3NOJIOTUUECKUX
MpEeICTaBJIEHUIA CYIIIECTBEHHAsI POJb IIPUHAIJIEKUT OT€YECTBEHHBIM
ncciiegoBaTesiM. 3HaHUE UCTOPUHU 0001 HayKM sIBJIsIeTCSl HE00X0o MOt
MPEeINOChUIKON s MIPaBUJIbLHOTO MMOHMMAaHMSI MeCTa, POJIU 1 3HAUCHUS
TUCHUTIINHBI B COJIepKaHUU COLIMAIbHO-MIOJIUTUYECKOrO cTaTyca o0IecTBa, ero
BJIMSIHUMSI Ha Ty HayKy, a TakKe BJIMSIHUE HaYKM U €€ TIpedcTaBUTelIeld Ha pa3BUTHE
o6bmiecTBa. [ToaToMy paccMOTpeHNE UCTOPUUECKOTO IIYTH Pa3BUTHUS OTHEIbHBIX
pa3nenoB (U3MOJOTUN, YIIOMUHaHKE Hauboiee IpKIUX ee mpeacTaBuTesieil u
aHaJIM3 €CTeCTBEHHOHAY4YHOI 0a3bl, HA KOTOPOI (OpMUPOBAIMCH OCHOBHEIE
MOHSATUS Y MpEeNCTaBJIeHUS 3TOM TUCLUUIUIMHEI, TaIOT BO3MOXHOCTh OLIEHUTH
COBPEMEHHOE COCTOSIHME TIpeaMeTa U ONpPeNeanTh ero najabHelIime
MepCcIieKTUBHBIE HAaIlpaBJIeHUS.

®usnonornyeckasa Hayka B Poccun 8 XVI11 — XIX cTojeTusx npeacraBieHa
wiessnoit 6aectsaimmx ydeHeIx— M. M. Ceuenos, @. B. OBcsiHHEKOB, A.

S. Jaramnesckuii, A. ®@. Camoiinos, U. P.Tapxanos, H. E. Beenenckuii, U. M.
Ceuenosy u U. I1. [1aBnoBy npuHajIeXXUT 3aciyra
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CO3IaHUsI HOBBIX HaIlpaBJIeHUI He TOJIbKO B Poccuiickoii, HO 1 B MUPOBOI
puznonorun.

dusmoornio Kak caMoCTOSITEAbHYIO TUCHUIUIMHY HavalIu npenogaBaTth ¢ 1738 1.
B AkagemMmnuyeckoM (nmo3xe Cankr-IleTepObyprckom) yHuBepcurere. CyliecTBEHHOE
3HaYeHUe B pa3BUTUM QU3MOJIOTUY IPUHAIJIEXXUT M OCHOBaHHOMY B 1755 T.
MoOCKOBCKOMY YHUBEPCUTETY, I'lle B ero cocTaBe B 1776 r. 6blJ1a OTKpHITA Kadeapa
puznonoruu.

B 1798 r. B Cankr-IleTepbypre 6bu1a ocHOBaHa MennKo-Xupyprudeckast
(BoeHHO-MeqUIIMHCKAS) aKageMusl, KOTOpasi Chirpajia UCKIIUUTEIbHYIO POJib B
pa3BuUTUM GU3MoJIOrUM YenoBeka. Co3gaHHYIO MpU Hell Kadenpy Gu3MoI0rumn
nocjenoBaTeabHO Bo3TiiaBasuin I1. A. 3aropckuii, /1. M. Bemutancknii, H.

M. Sky6osmu, U. M. Ceuenos, . ®. lluon, ®. B. Oscaannkos, U. P. TapxaHos,
H. I1. ITaBnos, JI. A. Opbenn,

A. B. Jlebenunckuii, M. I1. bpecTkuH u gpyrue BblaarolIMecs MpeacTaBUTeNN
durzronornyeckoi Hayku. 3a KaxkJIbIM Ha3BaHHBIM MEHEM CTOSIT OTKPBITHS B
(durzronoruun, UMEIIe MUPOBOE 3HAUCHUE.

B niporpammy o6ydeHus B PU3KYJIbTYPHBIX By3aX (PM3MOJIOTHS BKIIOYAIach C
nepBbIX gHel nx opranm3aumu. Ha co3zgannubix I1. ®. Jlecradptom B 1896 r.
Bricimx Kypcax pusndeckoro odpazoBaHus cpasy ke ObLI OTKPHIT KaOMHET
duznonorumn, mepBLIM PyKOBOIUTEIEM KOTOPOTIO SIBJISIICS akaneMuk U. P.
Tapxanos. B nmocnenyroiiye roasl ¢puznoaoruto 3gech npenonasaiu H. I1.



Kpaskos, A. A. Baabtep, I1. Il. PocToB1EB,

B. 4. Yarosen, A. I'. 'mHenmHckmii, A. A. YxTomckuii, JI. A. Op6enu, . C.
bepuros, A. H. Kpecrosaukos, I'. B.®oasboptunp.

BypHoe pa3BuTne GU3NOIOIrUN 1 YCKOPEHNEe HayYHO-TEXHUUECKOTO TIporpecca B
cTpaHe o0ycioBwiIn nogpaeHne B 30-x rogax XX CTOJIETUSI HOBOTO
CaMOCTOSITEJIBHOTO pa3nesna (prU3MOoJIOTUN YeJ0BeKa — (DU3NOJIOTUM CIIOPTa, XOTS
OTIIeJbHBIE pa0dOTHI, TIOCBSIIIEHHbIE N3YUeHUIO PYHKIINI opraHu3Ma Ipu
BBINTOJIHEHNU (PU3NUECKUX Harpy3oK, Iy 0JIMKoBalIuch ellle B KoHie XIX Beka (.
O. Pozanos, C. C. I'py3nes, 0. B. binaxesuu, I1. K. 'opbaues u np.). IIpu sTom
cjieqyeT MOqUepKHYTh, YTO CUCTeMaTUUYeCKIe UCCIeJOBaHUS U ITpernojaBaHue
dusmosorny cropra HavyaJauch B Hallleil cTpaHe paHblie, YeM 3a pybexkoM 1
Hocuau OoJiee 1ejieHaIIpaBieHHbI XapakTep. Kcratu 3ameTM, 4To TOJIbKO B 1989
r. 'enepanbHas Accambies MexnyHapogHoro Coro3a Gru3noa0rn4eckKnx HayK
MIpUHSIIA pellleHre O CO3TaHuM Mpu Heil Komuccun «PU3MoI0ris cropTa», XOTs
nono6Hble Komuccun u ceknuu B cucteme AH CCCP, AMH CCCP, Bcecoro3sHoro
dusunonornyeckoro obmectsa uMm. WM. I1. Ilasnosa u I'ockomcniopra CCCP
CyILIeCTBOBaJIN B Hamieil ctpaHe ¢ 1960-x romos.

TeopeTnueckue NpeanoChblIKA 11 BOSHUKHOBEHUS 1 pa3BUTUS PU3HUOJIOTUN
cnopTta OblIM co3gaHbl dyHIaMeHTalbHbIMU paboTamu . M. Ceuenona, U. I1.
ITaBnoBa, H. E. BBenenckoro, A. A. Yxtomckoro, U. C. beputamsuinu, K. M.
brikoBa u np. OmHAaKO cucTeMaTU4YeCKOe
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n3ydeHue prU3MOJIOTUYECKUX OCHOB (PU3NUECKOI KyJbTYphl U CIIOPTa HAYaJIoCh
3HAUYUTEAbHO Mo3xKe. OcobeHHO Ooblias 3aciayra B CO3IaHUM 3TOTO pa3aesia
duznonorum npuHagiaexut JI. A. Opbenu u ero yueHuky A. H. KpectoBHuKoBy, u
OHa Hepa3pbIBHO CBsI3aHA CO CTAHOBJIEHMEM M pa3BUTHEM AKaneMUMn PU3NIecKoi
KyabTyphl M. I1. ®. JlecradpTa n ee Kabeapbl GPU3MOIOTUN — TTEPBOIA TTOTOOHOIM
Kadenpsl cpenu GU3KyIbTYPHBIX BY30B CTpaHbl U B MUDE.

ITocne co3manug B 1919 r. kadenapsl GU3MOJIOTUM B UHCTUTYTE PU3NUIECKOTO
o6pazosanusg uM. I1. ®. Jlecradra nnpenogaBaHrie 3TOro MpeaMeTa OCyIeCTBISIIN
JI. A. Opb6enn, A. H. KpecroBuukos, B. B. BacunbeBa. b. I'annenscman, E. K.
XKyxkos, H. B. 3umkun, A. C. Mo3xyxuH, E. b. Conory06, A. C. Cononkosunp. B
1938r. A. H. KpecToBHUKOBBLIM ObLT M31aH TePBbIi B HAIllell CTpaHe U B MUpPE
Y4ebHUK pU3HOIOTUN 11 MTHCTUTYTOB (PU3MUECKOM KyJbTYphl, a B 1939 1. —
MoHorpadust «Pusnonorus crnopTa». BaxkHyio posb B JaJbHEMIIIEM pa3BUTUN
MpenojaBaHusl TUCHUIUITAHBI ChITpaIi TpU U3JaHus Y yeOHMKa PU3M0I0TUn
yenoBeka mon pegaknueir H. B. 3umuna ( 1964, 1970, 1975r.1.)

CraHoByieHre (PU3NOJIOTMU CIIOPTa B 3HAYMTEIBLHOI Mepe ObLI0 00YCIOBIIEHO



LIMPOKUM TIpoBedeHeM (pyHIaMeHTaIbHbIX 1 MIPUKIaIHbIX UCCIed0BaHUI 110
npenmeTy. Pazsutre 110000 HayKy CTaBUT Nepe] NpeacTaBUTEISIMIA MHOTHX
crelraabHOCTe Bce HOBbIE M HOBbIE MPaKTUUECKME 3aJaul, Ha KOTOpbIE TEOPUS
HE BCerna M cpasdy >Ke MOXKeT JaThb OJHO3HAauHbIM oTBeT. OJHAKO, KaK OCTPOYMHO
zameTtu . KpaykpodT (1970), — «... HayuHbIe UccaenoBaHus 001a0aloT OJIHOMN
CTpaHHOU 0COOEHHOCTBIO: Y HUX €CTh MPUBbLIYKA PAHO WUJIM MO3THO OKa3bIBaThCsI
MOJIE3HBIMU JIJISI KOTO-TO WJIU J1asl 4ero-TO». AHAIN3 pa3BUTHUS yU4eOHOTO 1
Hay4HOIro HarpaBJIeHU PU3MOJI0TUHM CIIOPTA CO BCEil 0UEeBUIHOCThIO
MOATBEPXKIAET 3TO IIOJIOXKEHHE.

3arnpockl TeOpUU 1 NPAKTUKU (PU3NUECKOr0 BOCIIMTAHUS 1 00yUeHUs TpeOyIOT OT
dur3ronornYecKoi HayK pacKpbITHsI 0COOEHHOCTEN (PYHKIIMOHUPOBAHUS
OpraHmM3Ma ¢ y4eTOM BO3pacTa JIOIe 1 3aKOHOMEPHOCTEM UX aganTalun K
MBILLIEYHOH nesTeabHOoCTU. HayuHble mpuHIUNBI (U3MYECKOTO BOCIUTAHUS JeTeil
1 TIOIPOCTKOB 0a3UpPYyIOTCS Ha (PU3MOJIOTMYECKIX 3aKOHOMEPHOCTSIX POCTa U
pa3BUTHUS YeJIOoBeKa Ha pa3HbIX 3Tallax OHToreHe3a. B mpouecce puznyeckoro
BOCHUTAHMS CJIEAYET He TOJAbKO IOBBIIIATH ABUTaTeIbHYO MOATOTOBIEHHOCTh, HO
1 dopMHpoBaTh HEOOXOMMMBIEe TICUXODU3NOTOTNYeCKIe CBOMCTBA U KauecTBa
JIMYHOCTH, 00eCIieunBalollIe €€ TOTOBHOCTb K TPYIY, K aKTUBHOU JIesIT€JIbHOCTU B
YCJIIOBUSIX COBPEMEHHOTO MUpA.

dopmupoBaHne pa3TMIHBIX OPTAaHOB U CUCTEM, IBUTATEIbHBIX KAYeCTB 1
HaBBIKOB, NX COBEPIIEHCTBOBAHUE B Ipollecce (PU3NUECKOro BOCIIUTAHUS MOXKET
OBITh YCIIEIIHLIM IIPY YCIOBUM Hay4HO 0OOCHOBAHHOTO IIpUMEHEHMS pa3IMUHbIX
CPEICTB 1 METOI0B (PM3MUECKON KYJIbTYPhI, a TAKxKe IPU HEOOXOIMMOCTHU
MHTeHCU(UKAIINY WIN CHIDKEHUS MBILIEYHBIX Harpy3ok. IIpu aToMm Heo6Xxoamumo
YUYUTHIBATh BO3PACTHO-IIOJIOBbIE
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U MHOUBUIYadbHble 0COOCHHOCTU NIeTell, MOJPOCTKOB, 3peblX U MOXKUIBIX JIOIEH,
a TaKKe pe3epBHbIE BO3MOXKHOCTH MX OpraHM3Ma Ha pa3HbIX ATamnax
WHIWBUIYaJbHOTO pa3BUTHS. 3HAHNE TaKMX 3aKOHOMEPHOCTEN creaanucTaMu
OrpajuT MPaKTUKY (PU3NUECKOr0 BOCIIMTAHMSI OT IPUMEHEHUST KaK
HEIIOCTAaTOYHBIX, TaK M Upe3MEPHBIX MBIIIEUYHBIX Harpy30K, OIMACHBIX IJIST 3OPOBbS
JIIOEN.

K HacTog1eMy BpeMeHM HaKOILIEHbI 3HAaUNTeIbHbIe (DaKTUUeCKe MaTepUabl 110
CIOOPTHUBHON M BO3pAaCTHOM (PU3MOJIOTNH, U3JIOKEHHbIE B COOTBETCTBYIOIIUX
yuyeOHMKaxX 1 y4eOHbIX mocobusix. OmHaKO B MOCAEIHNE IOIbl IO HEKOTOPbhIM
pa3nenaM mpeaMeTa MOsSIBUJIMCh HOBbIE NaHHBIE, HE BOLIEOIINE B IIpeKHIE
n3naHus. Kpome Toro, B CBSI3W ¢ MOCTOSIHHO MEHSIBILIEICS U NOIMOJIHSIBIIEIACS
y4eOHOI mporpaMMoii coiepkKaHre paHee U3NaHHbIX pa3Nie0B IUCLUILINHBI He



COOTBETCTBYET COBPEMEHHBIM TeMaTUUYECKUM ILIaHaM, 10 KOTOPLIM BeIeTCs
nperonaBaHve B Pu3KyabTypHBIX By3ax Poccun. C yyeToMm cKa3aHHOTO, B
npeajiaraeMoM yueOHMKe U3J103KeHbl CUCTEMaTU3pOBaHHbIE, OTIOJHEHHbIE U B
psiie caydaeB HOBbIe MaTepHaibl B paMKaX CErOJHSIIHUX YUeOHBIX 1 HaYUYHBIX
CBeJIeHMI 110 TIipeaMeTy. B cooTBeTCcTBYIOIIME pa3aeibl yueOHMKa BKIIIOUEHBI 1
pe3yJbTaThl COOCTBEHHBIX MCCIEN0BAaHUI aBTOPOB.

B 1998-2000 romax A. C. CononkoBbiM 1 E. b. Cosory6 n3maHsl Tpu yueOHBIX
rnoco6bus 1o o611eid, CHOPTUBHON U BO3paCTHOM (PU3MOJIOTUU, KOTOPhIEe ObLIN
IIMPOKO BOCTPEeOOBAHBI CTYIEHTaMM, 0J00PEHbI MpenoaaBaTeasIMU U TTOCTY KN
OCHOBOM 151 TIOATOTOBKU COBpeMeHHOro yueoHunka. M3manneiii umu B 2001 .
y4eOHMK COOTBETCTBYET HOBOIi IIporpaMMe MO JUCLUIINHE, TpeOOBaHUSIM
I'ocynmapcTBeHHOro cTaHgapTa BhICIIETO Ipo¢heCCUOHAILHOTO 00pa30BaHMS
Poccniickoit ®enepanyy 1 BKIIOYAET TPU YaCTU — OOIIYIO, CIOPTUBHYIO U
BO3PacCTHYIO (PU3MOJIOTHIO.

HecMoTps Ha mocTtaTouHOo 6osbioii TUpazk nepsoro usnaHus (10000 3k3.), yepes
IBa roga yyeOHMKa B Mara3mHax He oKa3ajocb. Kpome Toro, aBTopbl MOJYYUIN OT
yuTaTeNel psia 3aMedaHuid 110 JOIMYyIIeHHBIM TPy Habope HETOYHOCTSIM,
opdorpadpurueckuM ommbKaM U IIp., 3a YTO OHU BBIpaKalOT UCKPEHHIOIO
MpU3HATEIbHOCTh. B mepBOM M3maHUM He ObUIO pelakTopa U KOppeKTopa.
ABTOpBI CO3HAIOT, YTO ¥ IO BTOPOMY M3IaHUIO, UCIIPABJIEHHOMY U JOIOJHEHHOMY,
MOTYT OBITh HEKOTOPHIE 3aMeUaHus] 1 npeanoxKeHus. OHu ¢ 61aronapHOCTbBIO X
MPUMYT.
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Yacte 1
OBIIIAY ®OU3NO0JIOT'UA

JIroboMy TpeHepy U meaarory Ijisl yCHelIHON IpodecCuoHalbHON NesITeIbHOCTI
Heo0XoIuMo 3HaHue ¢GYHKIIUI opraHu3Ma uyejioBeka. JInib yyeT ocobeHHOCTE
€ro XU3HeIesITeIbHOCT MOXET IOMOYb IIPaBUJILHO YIPaBISTh POCTOM U
pa3BUTHEM OpraHM3Ma uyeJloBeKa, COXpaHEHMEM 30POBbsI IeTel U B3POCbIX,
noaaep>kaHrueM paboTOCIOCOOHOCTH daxKe B ITOXKUIOM BO3pacTe, pallMOHAILHOMY
HCTIOJIb30BAHUIO MBIIIEYHBIX HArpy30K B Mpoliecce Gru3nuecKoro BOCIIMTAHUS 1
CIIOPTUBHOI TPEHUPOBKH.

1. BBEJIEHUE. UCTOPUA ®U3NOJIOT NN

1.1. HNPEAMET ®U3NOJOI'NU, EE CBA3b C IPYTUMU HAYKAMU



1 3HAYEHUE J1JI1 ®U3UYECKON KYJIbTYPhI U CIIOPTA

dusnonornss — 3To0 HayKa 0 GYHKIMAX M MeXaHU3Max HesITeIbHOCTH KIIE€TOK,
TKaHel, OpraHoB, CCTEM 1 Bcero opraHuzMa B 11ejioM. Gusnomornueckas
(QyHKIIUST — 3TO MposIBIeHUE KU3HEAESATEIbHOCTH, UMEIOIee MPUCIOCOOUTEIbHOE
3HaueHUeE.

dur3ronorus Kak Hayka Hepa3pbIBHO CBsI3aHa C IpyTMMU nucuuiimHaMmu. OHa
0asupyeTcs Ha 3HaHUSIX PUBNUKHU, OMOPU3UKM U OMOMEXaHUKU, XUMUU U
onoxmmMmun, oo011Ie 6MOJIOTUM, TeHETUKM, TUCTOJIOTUN, KNOepHETHUKM, aHaTOMUM. B
CBOIO o4epenb, PU3NOIOTUS SIBIASIETCSI OCHOBOM MEIULIMHbI, TICUXOJIOTUH,
MeJaroruky, COIMOJ0TUN, TEOPUU U METOIUKN PU3NYeCKOTro BocnuTaHus. B
npoliecce pa3BUTUS PU3NOTOTMYECKON HayK1 U3 001Iel PrU3M0I0TU BbIASININCH
pa3IMuHbIe €€ YacTHBIE pa3ieibl. GU3NOJoTHUS Tpyaa, GU3MOJIOTHUS CIIopTa,
aBrakocMmuueckast Gpu3nojorus, pu3noaorus moaBoJHOTO Tpyaa, Bo3pacTHas
dusmnosiorus, ICUXopu3NOIOTUSI U Ip.

O6mas ¢pu3noJiorus NpencTaBiIsieT CO00M TeOPeTUIECKYI0 OCHOBY (PU3NOJIOTUN
cnopta. OHa oNMChIBaeT OCHOBHBIE 3aKOHOMEPHOCTH NIESITEIbHOCTH OpraHM3Ma
JIIOIEH pa3HOro Bo3pacTa M I10Jia, pa3jindHble PyHKIIMOHAIbHbIE COCTOSIHUS,
MeXaHU3MbI pabOThl OTIAEJIbHBIX OPraHOB U CUCTEM OpraHu3Ma 1 ux
B3anuMoIelicTBUS. Ee mpakTnyeckoe 3HaueHrue COCTOUT B HAYyYHOM 000OCHOBAaHUU
BO3paCTHBIX ATAllOB pa3BUTHUS OpraHU3Ma YyeJ0oBeKa, MHIANBUIYaJlbHbIX
0COOEHHOCTSIX OTHEJILHBIX JIFOAe, MEXaHU3MOB IIPOSIBACHUS UX PU3NUECKUX U
YMCTBEHHBIX CITOCOOHOCTEM,
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0CO0EHHOCTEI KOHTPOJIS ¥ BO3MOKHOCTEH yrnpaBiieHnsT QyHKIIMOHAIBHBIM
cocTostHEeM opraHn3Ma. OU3nonorus BCKpPhIBaeT MOCIEeICTBUS BpeIHbBIX
MPUBBIYEK Y UeTOBEKa, 00OCHOBBIBAET YT NPOGUIAKTUKM (PYHKIMOHATBHBIX
HapylIeHU U coXpaHeHUe 300POBbsl. 3HAaHUS PU3UOJIOTUM [TOMOTAIOT MeJarory u
TpEHEepYy B MpolieccaX CIOPTUBHOIO O0TOOpa ¥ CHOPTUBHON OpUEHTAlLIuU, B
MMPOTHO3UPOBAHNM YCIIEIIHOCTHA COPEBHOBATEILHOM NeITeIbHOCTH CIIOPTCMEHA, B
palloHaJIbHOM MOCTPOEHUM TPEHUPOBOYHOTO IIpollecca, B o0ecreueHnn
WHIWBUIYaIN3alui PU3NIEeCKIX HArpy30K U OTKPBIBAIOT BO3MOXKHOCTH
HCIOJIb30BaHUS PYHKIMOHAILHBIX pe3epBOB OpTraHU3Ma.

1.2. METOJbl ®U3NOJOTNYECKHNX UCCJIIEJOBAHUN

dusnonorng — HayKa SKCIICpUMCHTaJIbHasd. 3HaHU4 0O CI)YHKLII/IHX 1 MEXaHU3Max
JCATCIBHOCTU OpraHnu3Ma IoCTPOCHLI Ha OIIbITax, IIPOBOAMUMBIX Ha )KNBOTHBIX,



HaOJIIOOEeHUSIX B KJIIMHUKE, 00CIeI0BAaHMUSIX 300POBHIX JIOIE B pa3IMUHbIX
BKCIIEpUMEHTAabHbBIX ycJIOoBUSX. [Ipr 3TOM B OTHOIIIEHMM 300pOBOTO YeOBeKa
TpeOYIOTCS METOIbI, HE CBSI3aHHBIE C MOBPEXKICHUSIMU €ro TKaHel 1
MIPOHUKHOBEHMEM BO BHYTPbh OpraHM3Ma — TaK Ha3bIBa€Mble HEMHBA3WBHBIE
METOMHI.

B obuieit dopme pusmosorust UCroab3yeT TpU METOIUYECKUX IpueMa
HCcIeToBaHMIi: HaOIoneHe MM METOJ «4E€pHOTO SIINKa», OCTPHINA OIBIT 1
XPOHUYECKUI SKCIIEPUMEHT.

Kiaccuueckumuy MeTomaMuy MCCIEN0OBAaHUI SIBISIMCh METOAbI YIaJ€HUSI U METOIbI
pa3npaxkeHus OTHeJbHBIX YacTell UM 1IeJIbIX OpPraHOB, B OCHOBHOM
MPUMEHSIBIIMECS B OMNbITaX Ha XKMBOTHBIX MUJIM BO BpeMsI OoIlepalnii B KIMHUKE.
Onu gaBany npuOIN3UTENbHOE TIpeJicTaBlIeHne 0 PYHKIMAX yoaJeHHbIX WU
pa3npaxkaeMbIX OpraHOB M TKaHelil opraHu3ma. B 3ToM oTHolIeHnU
MIPOrpeCCUBHBIM METOJIOM MCCI€I0BaHMS 1IEJJOCTHOIO OpraHU3Ma SIBUJICS
paspabotanHbiii M. I1. ITaB10BBIM MeTOI YCIOBHBIX pedaeKCOB.

B coBpeMeHHBIX ycIoBMSIX Hanboiee pacrpoCTpaHEHHBIMHU SIBJISIFOTCS
BJIEKTpOPU3NOJIOTNUYECKIE METOIbI, TIO3BOJISIIONINE PETUCTPUPOBATh
BJIEKTPUYECKIE MPOLIECChl, HE U3MEHSIS TeKYIel NesITeJIbHOCTU U3y4yaeMbIX
OpraHoB U 0e3 MoBpexXXIeHNs TIOKPOBHBIX TKaHE — HampuMmep,
aJIeKTpoKapauorpadus, ajieKTpoMuorpadus, 3JeKTposHLedanrorpadpus
(perucTpalys 3JeKTpUUeCKO aKTUBHOCTHU CepJilla, MBIIIIL 1 Mo3ra). PazButue
paauoTereMeTpUu MO3BOJISIET MepeaaBaTh 3TU II0JlydaeMble 3alCy Ha
3HAYUTEJIbHBIE PACCTOSIHUSI, a KOMIIbIOTePHbIE TEXHOJIOTUM U CIellajbHbIe
MporpaMMbl — 00€eCIIeUYnBaIOT TOHKMI aHaIu3 (PU3MOJTOTMUECKIX JaHHBIX.
HMcnonb3oBaHue GOTOCHEMKM B MH(PpPaKpaCHBIX JydyaX (TeIJIOBUIECHNS) TO3BOJISIET
BBISIBUTh HanboJiee ropsiyre Wi XOJ0dHbIe yYacTKU Tesa, HabIrogaeMble B
COCTOSIHUU TIOKOSI WU B pe3yJibTaTe AesTeabHocTU. C MOMOIIbIO TaK Ha3bIBaeMOit
KOMITLIOTEpHOII ToMorpaduu, He
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BCKpbIBasl MO3ra, MOXXHO YBUAETh MOpGOGYHKIMOHAIbHbIE €0 U3MEHEHMST Ha
pasnuuHoii TnyonHe. HoBble maHHBIE 0 paboTe MO3ra 1 OTHEJIbHBIX YacTell Teia
IaeT M3yuyeHue MarHUTHBIX KoJieOaHUIA.

1.3. KPATKAA UCTOPUA OU3INOJIOTI'NN

Hab6nroneHust 3a >ku3HeqesITe IbHOCTbIO OpraHn3Ma Mpou3BOIMINCH C
He3armaMsITHBIX BpeMeH. 3a 14-15 BekoB mo H.3. B [Ipesaem Erunre mpu
M3rOTOBJICHUM MYMUIA JTFOJU XOPOIIO 3HAKOMUJINCH ¢ BHYTPEHHUMU OpraHaMu



yenoBeka. B rpobHuiie Bpaua papaoHa YHaca n3o00pakeHbl IpeBHUE
MeJIUIHCKUEe MHCTPYMeHThl. B JIpeBHeM KuTae TOJIBKO 10 MyJIbCY YAMBUTEIBHO
ToHKO paznuyanu no 400 6one3neit. B IV-Y Beke o H. 3. TaM ObLIO pa3BUTO
y4yeHre o GYHKIIMOHAJILHO BaXKHBIX TOUKaAX Teja, KOTOPOe B HACTOSIIEe BpeMst
SIBUJIOCh OCHOBOI1 JIJIsI COBpeMEHHBIX pa3paboToK pediiekcoTepanuu 1
urnoykanusanus, Cy-JI>)kok Tepanuu, TeCTUpoBaHUs GYHKIIMOHAJILHOTO
COCTOSIHUSI CKeJIETHBIX MBIIIIIL] CIIOPTCMEHA MO BeJIMYMHE HATIPSIKEHHOCTU
BJIEKTPUUECKOTIO TI0JISI KOXKM B OMORJIEKTPUUECKM aKTUBHBIX TOUKaX Hall HUMMU.
HpeBnsist MHous npociiaBuiach CBOUMU OCOOBIMU PaCTUTEILHBIMU pelieNTaMu,
BO3/IEMCTBMEM Ha OpraHM3M YIpakKHEHUSIMU MOTY U IbIXaTeJIbHON r’MMHACTUKU. B
IpesHeii ' perinu niepBble npeacTaBaeHusI 0 GYHKIMSIX MO3Ta 1 cepalia
BbIcKa3biBaau B IV-V Beke mo H. 3. 'mnmokpat (460-377 r. 1o H. 3.) 1 ApUCTOTENb
(384-322 no H. 3.), a B JlpesHeM Pume Bo 11 Beke no H.3.— Bpau 'amen (201-131
I. 10 H. 3.).

OnHako, Kak 3KclepuMeHTaJIbHasi Hayka, pusnonorust Bo3Hukiaa B X VII Beke
Hallleil 3pbl, Korjga aHrauiickuii Bpad B. ['apBeil oTKphLI Kpyru KpoBooOpalleHus.
B sToT xe nepuon ¢ppaHiy3ckuii yuyeHnili P. JlekapT BBea noHsATHE pediekc
(oTpakeHue), OnMcaB MyTh BHELIHE! MHGopMaLMKA B MO3T U OOpaTHBINA Iy Th
IBUTATEeIbHOrO OTBeTa. PaboTaMu reHnajJbHOTO pycckoro yyeHoro M. B.
JlomoHocoBa 1 HeMeLKoro pusuka I'. I'eabMroibia o TpeXKOMIIOHEHTHOM
MpUpoJe LIBETHOIO 3peHMsI, TpakTaToM dexa I'. IIpoxasku o GyHKIIMSIX HEpBHOM
CUCTEeMBI U HaOromeHUsIMU uTanbsgHia JI. 'aabBaHM 0 JKUBOTHOM 3JIEKTpUUYECTBE B
HepBax u Mbllax otMedeH X Y1 Bek. B XIX Beke pa3paboTaHbl npenacTaBIeHUS
aHriuiickoro ¢pusnosnora Y. IlleppuHrrona o6 nHTerpaTUBHBIX IIpolleccax B He-
PBHOI cCTeMe, U3JI0KEeHHbIE B ero n3BecTHoil MoHorpaduu B 1906 r. IIpoBeneHbI
MepBbie UCCIeN0BaHUS YTOMJIeHUS UTajbsiHIeM A. Mocco. O6HapyKuia
M3MEHEeHMS ITOCTOSTHHBIX MOTEHIIMAJI0B KOXU MPpU pa3npaxkeHusx y yeaoneka U. P.
TapxaHoB (¢peHoMmeH TapxaHoBa).

B XIX B. pabotamu «otua pycckoi ¢puszunonaorun» M. M. Ceuenona (1829-1905)
3aJ103KeHbI OCHOBBI Pa3BUTHS MHOTUX o0JiacTeil GU3NOI0rIy — U3YUeHUe ra3oB
KpOBH, TIPOLIECCOB YTOMJIEHHS] I «aKTUBHOTO OTIbIXa», a TJTaBHOE — OTKPBLITUE B
1862 rogy TopMOKeHMSI B LIEHTpabHOI HepBHOU cucTeMe («CeueHOBCKOTro
TOPMOXKEHUS») U pa3zpaboTka PU3MOJIOTUUECKUX
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OCHOB INCUXMYECKHMX MPOIIECCOB UeJIoOBeKa, IT0Ka3aBIIMX pedIEKTOPHYIO IPUPOILY
MOBeIeHUYECKNX peakIuii yeaoBeka (* Pedirekchl rojoBHOro Mo3ra», 1863 r.).
HanpHetimas pa3pabotka ugeit U. M.Ceuenona niia gpyms nytsamu. C ogHOMU
CTOPOHBI, U3YyUYeHNEe TOHKMX MeXaHU3MOB BO30YKIeHUS 1 TOPMOKEHMUSI



nposonminock B Cankrt-Iletepbyprckom YumBepcurere H. E. Beenenckum (1852-
1922). UM co3maHo npencTaBieHue 0 Pru3MoJIOTUYeCcKOol J1abMIbHOCTH KaK
CKOPOCTHOM XapaKTepUCTHUKE BO30YKIeHMS 1 YUeHNe O Mapabrose Kak o0Iiei
peaxkiiy HepBHO-MBIIIEUHOI TKaHU Ha pa3apaxkeHue. B maiabHeiiiem 3To
HalpapJjieHre ObLIO MPOJOJKEHO ero yueHUKOM A. A. YxTtomckum (1875-1942),
KOTOPBIH, U3y4asi IpoliecChl KOOPAMHALIMM B HEPBHOM CCTEeMe, OTKPBUI SIBJICHIE
TOMMHAHTHI (TOCIIOICTBYIOIIETO ouara Bo30y>KIeHNsT) M POJIb B 3TUX IIpolieccax
yCcBOeHMS puTMa pasapaxkeHnii. C Ipyroil CTOPOHBI, B YCIOBUSIX XPOHUYECKOTO
sKcnepuMeHTa Ha 1ejoctHoM opranusme, WM. I1. I1asnos (1849-1936) Bnepshie
co3nall yueHue o0 yCI0BHBIX pedJiekcax u pa3paboTaj HOBYIO IllaBy (GPU3MOJOTUI
— ¢U3MONOTHUIO BHICIIEN HepBHOI nesitenbHOCTU. Kpome Toro, B 1904 1. 3a cBOM
pabothl B ob6mactu muieBapenus U. I1. [1aBnoB, oqHMM U3 NepBBLIX PYCCKUX
y4eHbIX, 0611 oTMeueH HobeneBckoil mpemueii. Pusmoaornyeckre OCHOBBI
MOBeIeHNs YeJIoBeKa, pojib coyeTaHHBIX pediieKcoB ObuIM pa3padboraHsl B. M.
bexTepeBbiMm.

KpynHeblii BK1ag B pa3BuTHe (PU3UOJIOTUNA BHECIU U IPYTHUE BbIIAIOIIAECS
OTeueCTBeHHbIe (PM3MOJIOTH: OCHOBATEIb 3BOIOIMOHHON (PMU3MOIOTUN 1
amanTogoruu akaneMuk JI. A. Opbenan, n3ydaBIInid yCI0BHO-pedIeKTOPHBIC
BJIMSIHUSI KOPBI Ha BHyTpeHHMe opraHbl akall. K. M. BeIkoB, co3naTeab yuyeHus o
dyHkmoHansHOM cucteMme akan. I1. K.AHOXMH, ocHOBaTe/Ib OTeUeCTBEHHOM
ayiekTpoaHLIedanorpadum — akan. M. H. JIuBaHoB, pa3paboTunMK KocMUYECKOM
duszmonorum — axkan. B. B. JlapuH, ocHoBaTenb pusnosornu aktuBHoctu — H. A.
bepHuTeitn u MHOTHE OP.

B obmacti ¢pu3mosoruy MBIIIEYHON IeITeIbHOCTH CAeIyeT OTMETUTh OCHOBATEIS
oTedecTBeHHOI (pu3nooruu criopra — npod. A. H. Kpecropunkona ( 1885-
1955), HanicaB1ero nepBblii yueOHUK M0 GU3MOJOTUN YyeloBeKa JJIs
GM3KyIBTYpHBIX BY30B cTpaHbl (1938) 1 nepByro MoHorpaduio mo ¢pu3noJaorumn
cropta (1939), a Takke mmMpoko n3BecTHLIX YyueHbIX — mpod. E. K. XKykosa, B.
C. ®apdena, H. B. 3umkuna, A. C. Mo3xXyxmuHa 1 MHOTHUX JIp., a CpeIu
3apy6exkHbiXx yueHbIX — I1.-O. Actpanna, A. Xwia, P. I'panura, P. Maprapus n

np.

2. OBIIVUE 3AKOHOMEPHOCTHU ®U3NOJOI'NN N EE OCHOBHBLIE
INIOHATUA

KuBble opraHu3Mbl TIPEACTABIISIIOT CO00M TaK Ha3biBaeMble OTKPBITbIE CUCTEMBI (T.
€. He 3aMKHYThIe B cebe, a Hepa3pbIBHO CBSI3aHHbIE ¢ BHeIIHel cpenoii). OHu
COCTOSIT U3 0€JIKOB 1 HYKJIEMHOBBIX KUCJIOT U
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XapaKTepU3YIOTCI CIIOCOOHOCTHIO K aBTOPETYJISIIINA 1 CAMOBOCIIPOMU3BEIECHUIO.
OCHOBHBIMHU CBOMCTBaMM XXMBOT'O OpTaHM3MA SIBJISTFOTCSI OOMEH BEIIeCTB,
pa3apaxknMOoCTh (BO30YyIMMOCTh), TTOIBUKHOCTh, CAMOBOCITPOMN3BEIeHIIE
(pa3MHOXKeHe, HAaclIeICTBEHHOCTh) M caMOpery siums (Ioamep>kaHrue roMeocTasa,
MPUCITOCODJIIEMOCTh-aJalITUBHOCTD ).

2.1. OCHOBHBIE ®YHKIIMOHAJIBHBIE XAPAKTEPUCTUKHA
BO3BYJINMBbBIX TKAHEN

OO1IMM CBOMCTBOM BCEX JKMBBIX TKaHEH SIBJISIETCS pa3IpakiMOCTh, T.€.
CIMOCOOHOCTD IOJI BJIUSIHMEM BHEIIHUX BO3NeHCTBUIA U3BMEHSITh OOMEH BeIeCTB U
sHeprun. Cpenu BceX XKMBBIX TKaHEW opraHu3Ma 0co00 BBIIEISIOT BO30yIMbIe
TKaHU (HEPBHYIO, MBILIEYHYIO U 3KeJIE3UCTYI0), peaKlisl KOTOPhIX Ha pa3apakeHue
CBsI3aHa ¢ BO3HUKHOBEHUEM crielIaIbHBIX POPM aKTUBHOCTU — 3IEKTPUUYECKUX
MOTEHIINAIOB U IPYTUX SIBJICHUIA.

OcHOBHBIMU QYHKIIMOHAIBHBIMU XapaKTepUCTUKaMU BO30yIMMBIX TKaHe
SIBJISTIOTCSI BO30YIMMOCTD U JIaOMJIbHOCTb.

Bo30ynuMocTh — CBOMCTBO BO30YIMMBIX TKaHE OTBeUYaTh Ha pa3apaKeHue
cneuyecKM MPoLecCOM BO30YKIEHUS. DTOT MPOoLeCcC BKIUYaeT
BJIeKTpUUYeCcKIe, MOHHbIe, XUMUUYECKIe 1 TEeIJIOBble U3BMEHEHUs], a TakKKe
cnenduyeckre MposIBJICHUS: B HEPBHBIX KJIeTKaX — UMITYJIbChl BO30Y>KIIE€HUS, B
MBIIIIEUHBIX — COKpallleH!e MU HanpspKeHne, B 3KeJIe3UCThIX — BBIIEeICHNE
orpenejeHHbIX BellecTB. OH IpeacTaBiisieT co00i Iepexo] U3 COCTOSTHUS
GU3MOITOrMYECKOTO MOKOSI B IesITeIbHOE cocTosTHrE. 111 HEpBHOI M MBIIIIEYHOM
TKaHU XapaKTepHa TakxKe CIIOCOOHOCTh IepeaBaTh 3TO aKTUBHOE COCTOSIHUE
COCEIIHUM y4JacTKaM— T.€. TIPOBOJIVMOCTb.

Bo30ynuMble TKaHM XapaKTepU3YIOTCSI IBYMSI OCHOBHBIMM HEPBHBLIMU IIPOIeCCaMU
— BO30yXXIeHruEeM U TopMoxkeHneM. TopMoXkeHe — 3TO aKTUBHas 3adepKKa
npoiiecca Bo30y:KueHns1. BzauMmoneiicTBie 3TUX IBYX IPOILIECCOB 00eCTIeUnBaET
KOOPJIWHAILIMIO HEPBHOM HesSITeIbHOCTU B II€JIOCTHOM OpraHu3Me.

PaznnuaroT MecTHOe (MM JTOKaJIbHOE) BO30YXKIIeHUEe 1 pacIpOCTpaHsIIoIIeecs.
MecTtHOe BO30Y:KIeHNe MpecTaBisieT He3HaUnTeIbHbIe N3MEeHEHUs B
MMOBEPXHOCTHOI MeMOpaHe KJIeTOK, a pacIpocTpaHsIoleecsd BO30yKIeHe
CBSI3aHO C Mepenaveil Bcero KoMmiuiekca ¢GpU3noa0rnyeckKux n3MeHeH! (MMITyJIbca
BO30YKIeHMsI) BIOJb HEPBHOM MJIM MbIIIEYHOM TKaHU. JIJ1s1 u3MepeHust
BO30yIMMOCTH MOJb3YIOTCS OmpeneieHueM nopora, T.e. MUHAUMAaJIbHOU BeJIUYMHBI
pa3pakeHusl, Py KOTOPOU BO3HUKAET pacIipoCTpaHsIolIeecs: BO30yKIeHUeE.



BenuunHa ropora 3aBUCHUT OT PYHKIIMOHATBHOTO COCTOSIHUS TKAHU U OT
0COOEHHOCTE! pa3apakuTessi, KOTOPbIM MOXKET OBITh JTI000€ N3MEHEeHNE
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BHEIIIHEN cpelbl (JIEKTpUUYECcKoe, TEIJI0BOe, MeXaHUUEeCKOoe U Ip.). UeM Bhlliie
MOpOT, TeM HIXKe BO30YyIMMOCTb 1 HA000poT. Bo30y1MMOCTh MOXKET MOBBIILIATHCS
B MIpOIlecCe BHIMOJIHEHNUST (GU3NIECKUX YIIPaKHEHUI ONTUMaIbHON IIUTEIbHOCTHU
Y UHTEHCUBHOCTHU (HampuMep, Mo BIMSHUEM pa3MUHKU, BXOJe BpabaThIBaHUS) U
CHIDKAThCS IPU YTOMJICHUH, Pa3BUTUN MEPETPEHUPOBAHHOCTH.

JIabMILHOCTH — CKOPOCTh MPOTEKaHUs Mpoliecca Bo30yKIeHNsI B HEPBHOM U
MBbIIIEYHOM TKaHM (J1aT. JaOMIMC — MOABYDKHBIN). [ToHsATHE TaOMILHOCTU WU
dyHKIMOHaNBEHON noaBuzKHOCTH Ob110 BEIIBMHYTO H. E. BBenenckum B 1892 r. B
KayecTBe ogHOU n3 Mep JabuibHocTH H. E. BBeneHckuit mpenioxxuia
MaKCHUMaJIbHOE KOJIMYECTBO BOJIH BO30YKIEeHUS (JIEKTPUUSCKIX MOTEHIIMAIOB
TIEUCTBUST), KOTOPOE MOXKET BOCIIPOU3BOIUTHCS TKAaHbIO B 1 ¢ B COOTBETCTBUM C
puUTMOM paznpakeHns. JIabMIbHOCTb XapaKTepu3yeT CKOPOCTHBIE CBOMICTBA TKAHMU.
OHa MOKeT ITOBBIIIATHCS MO BIUSHUEM pa3IpakeHUil, TPEHUPOBKU, OCOOEHHO Y
CIIOPTCMEHOB MPU Pa3BUTHUM KauecTBa OBICTPOTHI.

2.2. HEPBHASA U TYMOPAJIBHAS PETYJIALUA ®YHKIAN

Y npocTteimmx oJHOKJIETOUYHBIX XKMBOTHBIX OJHA € IMHCTBEHHAs KJIeTKA
OCYIIECTBJISIET pa3HOOOpa3Hble PYHKIINU. Y CIOKHEHNUE Ke eITeIbHOCTI
opraHm3Ma B IIpollecce PBOJIOLNM NPUBEIO K pa3aeeHno GYHKIMNA pa3InyHbIX
KJIETOK — UX cnenuaau3anun. g ynpaBiieHUs TAKUMU CIOKHBIMU
MHOTOKJIETOYHBIMU CUCTEMaMM y:Ke ObLIO HETOCTAaTOUYHO JIPEBHETO CIIocoOa—
epeHoca peryJupyolnX KU3HeIeITeIbHOCTh BEIIECTB XXKUIKNUMU CpelaMu
opraHmsma.

Perynsiusg pa3nmuuHbiX GYHKIMN Y BBICOKOOPTaHU30BAHHBIX JKUBOTHBIX U
YyeJIOBeKa OCYILECTBIISIETCS IBYMS Iy TSIMU: TYMOPAJIbHBIM (J1aT. TyMOp —
KUJIKOCTh) — Yepe3 KPOBb, TUMQPY U TKAHEBYIO KMIKOCTb 1 HEPBHBI M.
Bo3MmoxkHOCTH TYMOpaabHOM peTyasaiMu GyHKIMI orpaHUYeHbI TEM, UTO OHA
NIeliCTBYeT CpaBHUTEIBHO MEIJIEHHO 1 He MOXKET 00eCIIeUYNTh CPOYHBIX OTBETOB
opranu3Ma (ObICTPBIX IBMXKEHUI, MTHOBEHHOM peaklMy Ha SKCTPEeHHbIE
paznpaxkuTtenan). KpoMme Toro, ryMopajabHBIM IIYTEM ITPOUCXOIUT IIUPOKOE
BOBJICUEHME pa3INYHBIX OPraHOB U TKaHel B peakiuio (1o npuHIuny «Bcewm,
BceM, BceM!»). B oTaanune ot 3T0T0, ¢ MOMOILBIO HEPBHOI CUCTEMbI BO3MOXKHO
OBICTpOE M TOYHOE YIpaBJIEeHNEe pa3INYHbIMU OTHeJIaMU 11eJIOCTHOTO OpraHnu3Ma,
IIoCTaBKa cOOOIIeHNIT TouHOMY agpecaTy. O0a 3T MexaHn3Ma TeCHO CBSI3aHbl,



OIHAKO BeYIIYIO pOJIb B PEryasiuu (pyHKIMI UTpaeT HEpBHAS CUCTEMA.

B perynsmnum ¢yHKIIMOHAIBHOI'O COCTOSIHUASI OPraHOB M TKaHe# MPpUHUMAIOT
yJacTre oco0Oble BellleCTBa — HEWPOIIeNTUAbI, BhIIEISIeMbIe
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JKeJie30i BHYTpeHHEN ceKpeln TUTo(GU30M U HEPBHBIMM KJI€eTKaMU CIMHHOTO 1
TOJIOBHOTO Mo3Ta. B HacTosiIee BpeMsI N3BECTHO OKOJIO COTHU MOI00HBIX
BEIIIECTB, KOTOPHIE SIBJISTFOTCSI OCKOJIKaMU O€JIKOB M, He BBI3bIBas caMU
BO30YKIeHMS KJIETOK, MOT'YT 3aMETHO N3MEHSTh NX QYHKIIMOHAJIILHOE COCTOSIHIE.
OHU BIUSIIOT Ha COH, MPOIECChl 00YUYeHMS U TTaMSITU, Ha MBILLIEYHbII TOHYC (B
YaCTHOCTH, Ha TTO3HYIO0 aCUMMETPUIO), BHI3LIBAIOT 00€3IBIDKEHIE MM OOIMpPHEIE
CYIIOpOTH MBIIILI, 00JIagaroT 00e300IUBAIOIIM U HAPKOTUUECKUM 3(PdHeKTOM.
Oka3ayioch, YTO KOHIIEHTpAILMsI HEMPOIENTUIOB B IJ1a3Me KPOBU Y CIIOPTCMEHOB
MOXET IpeBhIIaTh CPeIHNI YPOBEHDb Y HETPEHUPOBAHHBIX JIUII B 6-8 pas3,
nosbiast 3pGHeKTUBHOCTh COPeBHOBATEIbHOU HesITeIbHOCTU. B yciaoBusix
Ype3MepHBIX TPEHUPOBOUHBIX 3aHSATUI TPOUCXOIUT MCTOIIEHE HEMPOIETITUIOB 1
CPBIB aJamTalluy CIIOpTCMeHa K GU3NYEeCKUM Harpy3KaM.

2.3. PEOJIEKTOPHbINA MEXAHU3M JIEATEJIbHOCTU HEPBHOI
CUCTEMbI

B nestreabHOCTH HEPBHOI CUCTeMbl OCHOBHBIM SIBASIETCSI pedIeKTOPHBIN
MexaHu3M. PedJiiekc — 3To oTBeTHas peaklysl OpraHM3Ma Ha BHEIIHee
pa3npaxkeHune, OCyllecTBJIsieMasl C y4aCTueM HEepBHOIM CUCTEMBI.

HepsHblii myTh pediekca Ha3biBaeTcs pedJieKTOpHOU nyroii. B coctas
pedieKTopHOMI nyTu BXondaT: 1) BocripuHuMalolee oo0pa3zoBaHue — pelernTop, 2)
YyBCTBUTEJIbHBIN Mian adpdepeHTHBIN HEIPOH, CBSI3bIBAIOIIMIA pelienTope
HepBHBIMU LIEHTpaMH, 3) IIPOMEKYTOUHbIE (MM BCTaBOYHbBIE) HEPOHBI HEPBHBIX
LeHTPOB, 4) 3ddepeHTHBIN HelipOH, CBI3LIBAIOIINI HEPBHbBIE IIEHTPHI C
nepudepueii, 5) pabounii oprad, oTBeUaroInii Ha pa3JapakeHne — MbIIIIA Wi
KeJe3a.

Hanb6omee npocThie pedIeKTOpHbIE 1YTW BKIOYAIOT BCErO IBE HEPBHbIE KIETKU,
OJHAaKO MHOXKeCTBO pedJIeKTOPHBIX OyT B OpraHU3Me COCTOSIT U3 3HAUUTEJILHOT'O
KOJINUeCTBa pa3HOOOpa3HbIX HEMPOHOB, PACHOJOXKEHHBIX B pPa3JIMUHBLIX OTIeIaX
LIEHTPaJILHOM HEPBHOM CUCTEeMBI. BBITIONIHSS OTBETHBIE peaKIiy, HEPpBHBIE IIEHTPBI
MOCHUIAIOT KOMaHIbI K paboueMy oprany (HampuMep, CKeJeTHOI MBIIIILIE) yepe3
3¢ depeHTHbIE TYTU, KOTOPHIE€ BBLIIIOJHSIOT POJb TaK Ha3bIBA€EMBIX Ka Ha J1 O B
npsiMmoii ¢Bsi3u. B cBolo ouepenn, B X0Oe OCYIIECTBIEHUS pedIeKTOPHOTO OTBETa
WJIM MOCJIE HEro pelLenTopbl, HaXoasIIuecs: B pabodyeM opraHe, 1 Ipyrue



pelLenITOPHI Tejla MOCKhLIA0T B LIEHTPAJIbHYIO HEPBHYIO cUCTeMY MHPOPMALIMIO O
pe3yabTaTe neicTBus. AddepeHTHBIE ITyTH 3TUX COOOIIEHNIA — KaHaJlbl 00paTHOM
cBs3u. IlonydyeHHast uHQopMalys UCIOIb3YEeTCsI HEPBHBIMU LIEHTpaMU IJIsI
yIIpaBJICHUS] TaTbHEUIITIMMU NEUCTBUSIMHU, T. €. IIpeKpalieHneM pedIeKTOpHOI
peaxkiuu, ee IpoJo/LKeHneM Win u3MeHeHueM. CiaenoBaTebHO, OCHOBY
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11eJIOCTHOM pedIeKTOpHOI NesITeIbHOCTU COCTaBJIsIeT He OTIeabHasl pedaeKTopHast
IyTa, a 3aMKHYTOe pedaeKTOpHOe KOJIbLIO, 00pa3oBaHHOE MPSIMBIMU U 0OpaTHLIMU

CBSI3SIMM HEPBHBIX LIEHTPOB ¢ Nepudepueii.
24.TOMEOCTA3

BHyTpeHHsIg cpena opranmu3mMa, B KOTOPOU XUBYT BCE €ro KJIeTKH, — 3TO KPOBb,
JuMda, MeXXTKaHeBasl JKUIKOCTh. Ee XapakTepu3yeT OTHOCUTEIbHOE TTOCTOSIHCTBO
— roMeocTa3 pa3JIMYHBIX MOKa3aTeslel, TaK KaK JIIoOble ee M3MEHEHNST IPUBOIAT K
HapylIeHuio ¢GYHKIINI KIEeTOK U TKaHel opraHu3mMa, ocob6eHHO
BBICOKOCIIEIMAJIN3UPOBAHHBIX KJIE€TOK IIEHTPpaIbHOI HepBHOU crucTeMbl. K Takim
MMOCTOSTHHBIM MOKa3aTeJIsIM TOMeOocTa3a OTHOCITCS TeMIlepaTypa BHYTPEHHUX
OTIIEJIOB Teja, coxpaHseMas B npenenax 36-37 C, KUCITOTHO-OCHOBHOE
paBHOBecHe KpOBH, XapakTepnsyeMoe BeanmauHoit pH = 7.4-7.35, ocmoTnyeckoe
naBiaeHue KpoBu (7.6-7.8 aT™.), KoHLIeHTpalus remorjaobuHa B Kposu — 130-160
r. 1, U Ip.

I'omeocTas mpencrasiseT co00I He CTaTUUECKOE SIBJICHUE, a TMHAMNYECKOE
paBHOBecue. CIToCOOHOCTh COXPaHSATh TOMEOCTa3 B YCIOBUAX IIOCTOSSHHOTO
oOMeHa BellleCTB 1 3HAUMTEIbHBIX KoJe0aHmnii ¢aKTOPOB BHEIIHEN CPeIbI
obecrieunBaeTCsi KOMIUIEKCOM PeryJsiTOpHbIX QYHKIUI opraHu3Ma. DT
peryJIaTOpHBIE IPOIIeCCHl MoAIepsKaHNs TUHAMIUECKOTI'0 PaBHOBECHS TTOJTYYMIN
Ha3BaHNe I'OMEOKMHE3a.

CreneHb cIBUTa MOKa3aTeJIeid TOMeOoCTa3a IpU CYIIeCTBEHHBIX KOJIeOaHMIX
YCJIOBUI BHEIIHEHN Ccpenbl WX NPU TSLKEJIOM pabdoTe y OOJIbIIMHCTBA JOAEH OYEHb
HeBenuka. Hanpumep, nnurenbHoe nameHenue pH kposu Bcero Ha 0.1 -0.2 moxeTt
MPUBECTHU K CMepTEAbHOMY Mcxony. OmHako, B 00IIeil MOy NMEIOTCS
OTJIeJIbHbIe MHIUBUIKI, 00J1agaolle ClIOCOOHOCThHIO MEPEHOCUTh TOpa3io
OosbIIe COBUTH MOKa3aTesleil BHYTpeHHEN cpenbl. Y
BBICOKOKBATN(UIIMPOBAHHBIX CIIOPTCMEHOB-0€T'YHOB B pe3yabTaTe OOJBIIIOTO
MOCTYIUIEHUST MOJIOYHOM KHCIOTHI U3 CKEJIETHBIX MBIIII] B KPOBb BO BpeMs Oera Ha
cpelnHue 1 IIMHHBIE nuctaHnuy pH KpoBu MoxeT cHKaThcs 10 Beanuud 7.0 u
naxe 6.9. JIulllb HECKOIBKO YeIOBEK B MUPE OKa3aJMCh CIIOCOOHBIMMU ITOIHSTHCS
Ha BbIcOTY nopsaka 8800 M Han ypoBHeM MopsI (Ha BepllMHY DBepecTta) 6e3



KHUCJIOPOTHOTO Mpubopa, T. €. CyILlIeCTBOBATh U ABUTaThCs B YCIOBUSIX KpailHEro
HeJocTaTKa KMCJIopoaa B BO3MIyXe 1, COOTBETCTBEHHO, B TKaHSIX OpraHM3Ma. DTa
CMOCOOHOCTH OIIpeaesieTCsl BPOKIEHHBIMU 0COOEHHOCTSIMU UeIoBeKa — TaK
Ha3bIBa€MOI1 ero TeHeTUUEeCKOM HOPMOI peaKlIMy, KOTopas gake IJIs1 JOCTaTOYHO
MOCTOSIHHBIX (PYHKIIMOHAJIBbHBIX TTOKa3aTelell opraHu3Ma MMeeT IUPOKUe
WHIVBUIYaJbHbIE pa3IddMs.
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2.5. BOBHUKHOBEHHWE BO3BY XIEHWA U ETO ITPOBEJIEHHUE 2.5.1.
MEMBPAHHBIE ITOTEHILINAJIBI

MembOpaHa KIeTKM COCTOUT U3 IBOMHOIO CJIOSI MOJIEKYJI JIMITUIOB, TOBEPHYTHIX
«TOJIOBKaMM» HapyXKy, a «XBOCTaMI» OAPYT K Ipyry. Mexxny HUMHU CBOOOTHO
IUTaBaloOT IJIBIOBI 0eIKOBBIX MOJeKya. HekoTopble 13 HUX TIPOHU3BIBAIOT MEMOpaHy
HacKBO3b. B yacTu Takux 0eJ1KOB UMEIOTCSI, 0COObIe MOPhI UM MOHHBIE KaHAJbI,
yepe3 KOTOpble MOTYT IPOXOIUTh MOHbBI, y4acTBYIOIME B 00pa30BaHUN
MeMOpaHHBIX oTeHuanoB (puc. I -A).

B Bo3HUKHOBEeHUM U oA Aep>KaHUA MeMOpaHHOTO TTOTeHIIMalIa TIOKOSI OCHOBHYIO
pOJIb UTPAIOT JBa CIieMaJbHBIX 0eaKa. OMUH U3 HUX BBITIOJHSET POJib
0CO0OTrOHATPpUIi— KaJIMeBOro Hacoca, KOTOphIi 3a cueT sHepruu AT® akTMBHO
repeKaunBaeT HATPUI M3 KJIeTKA Hapy>Ky, a KaJIMil BHYTpb KJIETKU. B pe3yabraTe
KOHILIEHTpalXsl MIOHOB KaJiisl CTAHOBUTCSI BHYTPU KJIE€TKH BbIIIE, YEM B

OMBIBAIOLIEN KIIETKY KUIKOCTH, 8 MOHOB HATPUS — BBILLIE CHAPYXKMU.
K + Nat

Puc. 1. Memobpana 6036ydumoix Kaemok 6 noxoe (A) u npu 6o3oymucoenuu (b).
(ITo: b.Anns6epte u ap., 1986)
a — JIBOMHOM CI0OU TUnuuoB, 6 — OeJIK1u MeMOpaHbI.



Ha A: kananbl «yTeuku Kanus» (1), «<HaTpuii-KaaneBbIid Hacoc» (2)
1 3aKPBITHII B IOKOEe HAaTpUeBbIl KaHal (3).
Ha b: oTKpbITHIN IIpy BO30YKIeHNM HaTpUeBbI KaHal (1), BXOXKIeHre NOHOB
HaTpHs B KJIE€TKY U CMEHa 3apsiIoB Ha HApY>KHOU 1 BHYTPEHHEI CTOpOHE
MeMOpaHBblI.
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BTopoii 6e10K Ccy>KUT KaHaJIOM YTeUKU KaJiusl, Yepe3 KOTOPbI MOHBI KaJlus B
cuny nudp@y3um cTpeMsITCsl BBINTU U3 KJIETKU, i€ OHU COJepKaTcs B U30BITKE.
HMoHbI Kanusi, BBIXOIS U3 KJIETKM, CO3AI0T MOJOXKUTEIbHBIN 3apsia Ha Hapy>KHOM
MOBEPXHOCTU MeMOpaHbl. B pe3yabTaTe BHYTPEHHSISI IIOBEPXHOCTh MeMOpPaHbI
OKa3bIBAETCS 3apsDKEHHOM OTpULIATEIbHO MO OTHOLIEHUIO K Hapy>KHOU. Takum
ob6pa3oMm, MeMOpaHa B COCTOSIHMY TTOKOSI MOJISIPU30BaHa, T. €. UMeeTCs
ompeneaeHHas pa3HOCTb MOTEHIIMAI0B 0 00€ CTOPOHBI MeMOpaHbl, Ha3bIBaeMasi
noTeHanaoM nokosi. OHa paBHa 111 HelipoHa rpuMepHo MuHyc 70 M B, mis
MBIILIeYHOT'0 BoJJoKHa — MuHYC 90 MB. U3MmepsitoT MeMOpaHHBIN TTOTEeHLIMA
MOKOS$1, BBOJISI TOHKMIA KOHUMK MUKPO3JIEKTPOa BHYTPb KJIETKM, a BTOPOM
BJIEKTPO IToMelllasl B OKPY>KaIoIIY0 XXKUJIKOCTb. B MOMEHT mpokojia MeMOpaHbl 1
BXOXKJI€HUSI MUKPO3JIEKTPOJa BHYTPb KJIETKM Ha 3KpaHe ocuuiorpada
HabJI0JAaI0T CMellleHe Jyda, IIPONOPLMOHATILHOE BeJIMYMHE TTOTeHIIaa MOKOSI.
B ocHoBe B030y>XIeHMSI HEPBHBIX 1 MBIIIIEUHBIX KJIETOK JIESKUT ITOBbIIIEHUE
MIPOHULIAEMOCTA MEMOpaHBI 111 MIOHOB HAaTpUsI — OTKpPbIBaHME HATPUEBBIX
KaHajioB. BHelllHee pa3apakeHKe BhI3bIBAET MepeMellleHre 3apsSoKEHHbBIX YaCTHIL
BHYTpU MeMOpaHbl U yMEHBIIIEHEe UCXOIHOM pa3HOCTY MOTEHIMAI0B M0 00e
CTOPOHBI WX AenoJisipu3annio MeMOpaHbl. Heboibime BeTmYrHbI
IeTIoJISIpU3aliii IPUBOIIT K OTKPbIBAHUIO YaCTU HAaTPUEBBLIX KAHAJIOB 1
HEe3HAUYUTEeJIbHOMY IPOHUKHOBEHUIO HATPUSI BHYTPD KJIETKU. DTU peaKiun
SIBJISTFOTCSI HOAMOPOTOBBIMU U BBI3BIBAIOT J1 U I b MECTHbIE (JIOKaJIbHbIE)
W3MEHEHUSI.
ITpu yBennyeHnu pazapakeHus1 UBMeHeH!s MeMOpaHHOTrO MOTeHIIaaa JOCTUTAIOT
ropora Bo30yIMMOCTH WJIN KPUTUUECKOTO YPOBHS NEIOJIsIpu3aiiuyu — okoJjo 20
MB, 1ipu 3TOM BeMUMHA MTOTEHIMAalIa TTOKOSI CHIZKAETCSI MpUMEepHO 10 MUHYC 50
MB. B pe3yabTaTe OTKpbhIBaeTCsl 3HaUMTEIbHAsI YaCTh HATPUEBBLIX KAaHAJIOB.
[Ipoucxonut naBHOOOpPa3HOE BXOXIEHNE NOHOB HAaTPUSI BHYTPb KJIE€TKU,
BbI3bIBalOIIEe Pe3KOe N3MEHEHe MeMOpaHHOr 0 MOTeHIIMaja, KOTOpoe
perucTpUpyeTCs B BUE MOTeHLIMaNa NelicTBUsI. BHyTpeHHSsIs1 cTopoHa MeMOpaHhI B
MecTe BO30YyXKIeHUsI OKa3blBaeTCsl 3apSKEHHOM MOJOXKUTEIbHO, @ BHEIITHSIST —
oTpunareiabHo (puc. 1 -b).
Bech 3TOT mpoliecc ype3BbIiYaiiHO KpaTKOBpeMeHHbI. OH 3aHMaeT BCero OKoJjio



1-2 Mc, TIoCIe YeTo BOpOoTa HATPUEBBLIX KaHAIOB 3aKpbiBatoTcs. K 3TOMy MOMeHTY
JIOoCTUraeT 00JIbIION BeJIMUMHBI MeIJIEHHO HapacTaBIlasl Ipy BO30Y>KIeHUN
MMPOHNUIIaeMOCTb IIJISI HOHOB Kajns. BeIXonsiye n3 KJeTKM NOHBI KaJIus BBI3BIBAIOT
OBICTpOE CHIDKEHME MOoTeHIInaaa neiicTpus. OmHaKo OKOHYATeIbHOE
BOCCTAHOBJIEHME MCXOTHOTO0 3apsija MpoaoJKaeTcs elle HeKoTopoe BpemMsi. B
CBSI3U C OTUM B MOTEHIIMAJe NEUCTBHUS pa3IndaloT KpaTKOBPEMEHHYIO
BBICOKOBOJIbTHYIO YaCTh — MUK (WIX € I a i K) U IJINTEIbHbIE MaJIble KOJIeOaHMs
— cJIeoBbIe moTeHIMabl. [loTeHmansl 1eficTBUS MOTOHEPOHOB UMEIOT
aMIUIUTYy MMKa OKOJIO
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100 MB 1 nuTenbHOCTh 0KOJIO 1.5 McC, B CKeJI€THBIX MBIIILAX — aMIUIMTYIa
noteHnuana nevictsuda 120-130 mB, ammmrenpHOCTE2-3 MC.

B niporiecce BoccTaHOBJIEHMSI TI0CIe TTIOTEeHIIMAIalieicTBUSI paboTa HaTpuUii-
KaJIneBOro Hacoca obecrieurnBaeT «OTKAuKy» U3JIMIIHUX MOHOB HATPUSI HAPYXKY 1
«HaKa4YMBaHME» IMTOTEPSIHHBIX MOHOB KaJInsI BHYTPb, T. €. BO3BpallleHIe K NCXOIHOM
acCUMMETpPHM X KOHIIEHTpaluu 1o obe cTopoHbl MeMOpaHbl. Ha paboTy aToro
MexaHu3Ma TpaTutcs okoyio 70% Bceil HeoOXoaMMOIi KJIeTKe SHEPTUM.
BosHukHOBeHME BO30yKIeHUs (ITIOTeHLIMaIaaeiCTBIS) BO3MOXKHO JIUIb IIPpU
COXpaHEHUM JOCTATOYHOI'O KOJIMYECTBA MOHOB HATPUS B OKPYKaIOIeil KIIETKY
cpene. boabiiye noTepu HaTpUsl OpraHM3MOM (Harpumep, ¢ IOTOM IpU
IJIUTEIbHOU MBIIIEUYHO paboTe B YCIOBUSIX BBICOKOI TeMIlepaTyphl BO31yXa)
MOTYT HapyIINTh HOPMAIbHYIO JeITeIbHOCTh HEPBHBIX W MBIIIEYHBIX KIIETOK,
CHU3MB pabOTOCIOCOOHOCTh YejioBeKa. B yCcIoBUSIX KMCIOPOTHOTO TOJI0IaHMS
TKaHel (HampuMep, Py HAJIMYUK 0OJIBIIIOr0 KMCIOPOTHOTO IOJITa BO BpeMs
MBIIIIEYHOI pabOTHI) Mpoliecc BO30YKIeHMS TakKKe HapyllaeTcs 1M3-3a MOopasKeHUs
(MHaKTUBALMM) MeXaHM3Ma BXOXKIEeHUS B KJIETKY MOHOB HAaTpUsl, U KJIETKa
CTaHOBUTCS HeBO30ynmMoii. Ha miporiecc mHaKTMBALIMM HAaTPUEBOI'O MEXaHM3Ma

2+

BJIMET KOHIeHTparus noHoB Ca >* B kposu. [Ipu nosbiiennn conepskanus Ca >+

2+

CHMZKACTCA KIICTOYHAasA BO36Y,I[I/IMOCTB, a I1ipu ,HG(I)I/IL[I/ITG Ca B036YI[I/IMOCTB

TIOBBIIIACTCA, U MOABIAOTCA HEIIPON3BOJIBbHBIE MBIIIIECYHBIC CYJOPOTI'NA.

2.5.2. TPOBEAEHUE BO3bY KJIEHUSA

[ToreHnuanbl necTBUS (MMITYJAbChl BO30YXKIEeHUS) 001a0al0T CIOCOOHOCThIO
PacIIpOCTPaHSThCS BAOJb IO HEPBHBIM U MBIILIEYHBIM BOJIOKHAM.

B HepBHOM BOJIOKHE MOTEHIIMAT OEUCTBUS SIBJISIETCSI OY€Hb CUJIbHBIM
pazapaxkuTesieM IS COCETHUX YUYaCTKOB BOJOKHA. AMIUIMTYIa MOTeHIMaa
IEeCTBUS OOBIYHO B 5-6 pa3 IpeBHIlIaeT ITIOPOrOBYIO BEIUUNHY IEIIOJISIpPU3aLIIN.



DT0 0becreunBaeT BLICOKYIO CKOPOCTh U HaAe>KHOCTh IIPOBEIECHMSI.

Mexxny 30HO# BO30y>KIeHUsT (MMeIoIeil Ha TTOBEPXHOCTHU BOJIOKHA OTPU-
LaTeJAbHBIN 3apsi U Ha BHYTPEeHHEU cTOpoHe MeMOpaHbl — MOJOXKUTEIbHbBIN) U
COCEIIHUM He BO30Yy>KII€HHbIM Y4aCTKOM MeMOpaHbl HEPBHOI'O BOJIOKHA (C
00paTHBIM COOTHOIIEHUEM 3apsIIOB) BO3HUKAIOT 3JIEKTPUUECKNE TOKA — TaK
Ha3bIBaeMble MECTHbIE TOKU. B pe3yabTaTe pa3BuUBaeTCs NEHOISIpU3aLINS
COCEIHEero y4yacTka, yBeJIN4YECHUE €ro MOHHOM MPOHUIIAEMOCTHU U MOSBICHUE
MoTeHLMana nercTBusl. B ucxomHoi ke 30He BO30y>KIeHMsI BOCCTaHABJIMBAETCS
MOTEeHIIMAaN TTOKosl. 3aTeM BO30Y:KIeHEM OXBaThIBACTCS CJIEIYIOLIMIA YIacTOK
MeMOpaHbI U T. 1. TakuM 06pa3oM ¢ MOMOIIIBIO MECTHBIX TOKOB ITPOUCXOIUT
pacnpocTpaHeHWe BO30YKIEHUS Ha COCEIHME YIaCTK HEPBHOIO BOJIOKHA, T.€.
MIpoBeIeHUE HepPBHOro uMiItyJibca. [lo Mepe mpoBeneHus aMIuinTyaa IoTeHIIMaia
IEMCTBUSI HE YMEHBIIAETCS, T. €. BO30YXXIIeHME He 3aTyXaeT gaxke Ipu OOJIbIIOK
IUTMHE HEpBA.
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B niporiecce oo ¢ nepexoqoM oT 0€3MSIKOTHBIX HEPBHBIX BOJIOKOH K
MSKOTHBIM IIPOM30IIJIO CYILIECTBEHHOE MOBBIIIEHNE CKOPOCTU NPOBEICHUS
HepBHOI0o nMmnyJjbca. st 6e3MIKOTHBIX BOJIOKOH XapaKTepHO HelpephIBHOE
MpoBeeHNEe BO30YXKIEHMSI, KOTOPOE OXBATHIBAET MOCIEI0BATEIbHO KaXKIbIiA
COCeIIHUI yyacTOKHepBa. MSIKOTHBIE K€ HEPBBI OUYTU MOJTHOCTHIO MOKPHITHI
HU30JIMpYIONIeil MUETMHOBOM 000109KOi. MOHHBIE TOKM B HUX MOTYT IIPOXOOUTH
TOJILKO B OTOJIEHHBIX yYacTKax MeMOpaHbl — MepexBaTax PaHBbe, TUIIIEHHBIXATOM
o6ojiouku. [Ipu nmpoBeneHn HEPBHOTO UM IyJibca BO30YyXKIeHNE MepeCKaKBAET
OT OIHOTO IIepexBaTa K IpyroMy ¥ MOXKETOXBAThIBAThIAXKE HECKOJIBKO
nepexsatoB. Takoe mpoBeeHEe TTOJYUMIO Ha3BaHUe caJibTaTOPHOTO (J1aT. saltus—
NpbEKOK). IIpu 3TOM NoBbIIIaeTCS HE TOABKO CKOPOCTh, HO M 3KOHOMUYHOCTD
npoBeneHus1. Bo30yxkneHue 3aXxBaThIBA€T HE BCIO IOBEPXHOCTh MeMOpaHbI
BOJIOKHA, a JIUIIb HeOOoabIIyI0 €€ yacTh. CaenoBaTeIbHO, MEHbIIIE SHEPTUU
TPATUTCS HA aKTUBHBIN TPaHCIIOPT MOHOB 4Yepe3 MeMOpaHy IIpu BO30y>KIeHUU U B
IIPOIIECCE BOCCTAHOBJICHUSI.

CKopocTh MpoBeIeHUST B pa3HbIX BOJIOKHAX pa3inuyHa. bojee TojacThie HEpBHbIE
BOJIOKHA IIPOBOIAT BO30YyXIeHNE C OOJIbIIEH CKOPOCThIO: Y HUX PACCTOSIHUS
MexXay nepexpatamMu PaHBbe Oosblie u gjuHHee cKauyku. Hanbomblnyo cKopocTh
MPOBeIeHUSI UMEIOT IBUTaTeIbHbIE U IIPOIIPUO-LIENTUBHBIe addepeHTHEIS

-1
HCPBHLIC BOJIOKHA — 10 100 nt C - B ToHKMX cMMmaTUYeCKMX HCPBHLBIX
BOJIOKHax (OCO6CHHO B HEMUCINHU3UPOBAHHDBIX BOJ'IOKHaX) CKOPOCTD IMPOBCIOCHMA

mayia — nopsinka 0.5 — 15 pg ‘C- ! .



Bo BpemMs pa3BuTusg noteHImana geiicTBus MeMOpaHa IIOJTHOCTBIO TepsieT
BO30YyIMMOCTb DTO COCTOSIHME HAa3bIBAIOT ITOJIHOM HEe BO30YIMMOCTBIO TN
a0CoJIIOTHOH pedpaKTEepHOCTHIO. 3a HUM CJIeNyeT OTHOCUTEIbHAs
pedpaKTepHOCTD, KOTIa MOTEeHIIA INeMCTBUS MOXKET BO3HUKATh JIUIb IIPU OYeHb
cuabHOM pa3apaxkeHuu. [locTeneHHO BO30yIMMOCTL BOCCTaHABIMBAETCS 1O

HWCXOJHOIO YPOBHSI.
3. HEPBHAA CUCTEMA

HepBHyt0 cucTeMy noapa3aesioT Ha repudepuueckyto (HepBHbBIE BOJTOKHA 1
y3ibl) U HeHTpanbHY10. K 1ieHTpanbpHoit HepBHOI cucteMe (LIHC) otHOCAT
CIIMHHOM U I'OJIOBHOM MO3T.

3.1. OCHOBHBIE @ YHKIIUUN HHC

Bce BaxkHeiile noBeaeHUYECKNEe peakiiiy YeJIoOBeKa OCYIIECTBIISIIOTCS ¢ TOMOIIbIO
IHHC.

OcHoBubiMU OyHkIgMu LHHHC gpasioTcs:

e o0BeauMHEeHUE BCEeX YacTell opraHmu3Ma B eJJMHOE 11eJ10€ U UX PeryJsius;

* yIpaBJIeHUE COCTOSIHUEM 1 MOBedeHeM OpTraHU3Ma B COOTBETCTBUU C
yCJIOBUSIMM BHEILIHEH CpeJibl U eT0 IMTOTPEeOHOCTIMM.
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Y BhICHINX JXKMBOTHBIX U YyejioBeKa BenyiuuM otneaom LIHC aBnsieTcs Kopa
O0oapmx noayiuapuii. OHa ynpasisieT Haubosee CI0XKHBIMUA QYHKIMSIMU B
KU3HeNesSITeIbHOCTU YeJ0BeKa — MCUXUUECKHMMU MmpolieccaMu (Co3HaHMe,
MBIIIJIEHUE, peub, IaMsITh U 1P.).

OcHoBHBIMU MeTogaMu M3ydeHus1 GyHkumuii LHIHC gaBastorcs MeTonsl ynajleHus u
pa3npaxkeHus (B KJIMHUKE W Ha KUBOTHBIX ), pETUCTPALIN JIeKTPUIECKIX
SIBJIGHUI, METOJ YCIOBHBIX peJIEKCOB.

ITpomomkaroT pa3padbaThiBaThcsl HOBble MeTO bl 3ydeHus: ITHC: ¢ momolnpbio Tak
Ha3bIBAEMOI1 KOMITbIOTePHOI TOMOTpadri MOXKHO YBUIETh
MopdodYHKIIMOHAIbHbIE U3MEHEHMST MO3Ta Ha pa3jIMYHOM ero riayouHe;
doTocreMKH B MH(PpaKpacHBIX Jydyax (TeII0oBUIECHIE) TO3BOISIOT 0OHAPYKUTh
HauboJiee «ropsiure» TOUYKM MO3ra; HOBbIe JaHHBIe O paboTe MO3ra maeT u3ydyeHune
ero MarHUTHBIX KOJieOaHMIA.

3.2. OCHOBHBIE @YHKIIMU U B3AUMOJIENCTBUSA HEMPOHOB



OCHOBHBIMU CTPYKTYPHBIMU 3JI€MEeHTaM1 HEPBHOM CUCTEMBI SIBJISIIOTCSI HEPBHBIE
KJIETKW WJIN HEUPOHBI.

3.2.1. OCHOBHBIE ®YHKIIMU HEMIPOHOB

Yepes HelpOHBI OCYILECTBISIETCS Mepenada nHPopMaluyl OT OJHOTO yJyacTKa
HEPBHOI CHCTeMbI K Apyromy, oOMeH nHpopMaleil MexX1y HEpBHOI CUCTEMOM U
pa3IUYHBIMY YYacTKaMHU Tejia. B HelipoHax MpOMCXOOsT CIOXKHENIIIE ITPOLIECChI
00paboTku nHpopMmanuu. C UX ITOMOILIBI0 GOPMUPYIOTCS OTBETHBIE PeaKIINU
opraHusMa (pedieKkchbl) Ha BHEIIIHAE 1 BHYTpeHHUE pa3apakeHus.
Takum 06pa3zoM, OCHOBHBIMU (HDYHKIUSIMU HEHPOHOB SIBJISIFOTCS: BOCIIPUSITHE
BHEIIHUX pa3apakKeHUii — pelenTopHas QYHKIMS, UX IepepaboTka —
MHTerpaTuBHasg GyHKIIMS U Mepegada HEpBHBIX BIAUSHUAN Ha Ipyryue HEMPOHbI WU
pa3nanyHble paboune opradbl — 3¢ dekTopHas ¢yHKIMS. B Teae HepBHOU KIIETKH,
WJIN COMe, MIPOMCXOOSAT OCHOBHBIE MpOllecChl mepepaboTKu MHPOPMALIUM.
MHorouncieHHbIe IPEBOBUIHO pa3BeTBIEHHbIE OTPOCTKU — NEHIPUTHI (I'ped.
IEeHIPOH — OepPEeBO) CIy>KaT BXOJaMU HEepOHa, 4Yepe3 KOTOpPble€ CUTHAJIbI
MOCTYNAalOT B HEPBHYIO KIETKY. BhixoqoM HellpoHa SIBAsSIETCSl OTXOMSIIMIA OT Tejia
KJIETKA OTPOCTOK — aKCOH (T'ped. aKCUC — OCb), KOTOPHII NepenaeT HEpBHLIE
MMIOYJIbChI Jajibllle —IPYyToii HePBHOM KiIeTKe Wi pabodyeMy opraHy (MbIIIIIE,
kese3e). Oco6eHHO BBICOKOM BO30YIMMOCTBIO 00J1a1aeT HaYalbHasl YaCTh aKCOHA
1 paclIMpeHre B MECTE €ro BhIXOJa U3 TeJla KJIETKU — aKCOHHbIN XOJIMUMK
HelipoHa. IME@HHO B 3TOM CerMeHTe KJIeTKM BO3HMKAET HePBHBIN UMITYJIbC.
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3.2.2. TUIILI HEVIPOHOB

HeiipoHbl mogpa3nessitoTcs Ha TpU OCHOBHBIX TUIIA: apdepeHTHbIe, 3ddepeHTHbIe
1 TIpOMeXyTouHble. AddepeHTHbIe HeIPpOHBI (1yBCTBUTEIbHBIE, WU
LIEHTpOCTpeMUTENbHbIe) NepenaroT nHgopmanuio ot perentopos B LIHC. Tena
BTUX HeWpoHOB pacroygoxeHbl BHe [IHC — B cIMHHOMO3roBbIX y3/1aX U B y3JaxX
yepenHbIX HepBOB. ApdepeHTHbIe HeMPOHBI UMEIOT IIMHHBINA OTPOCTOK —
IEeHIPUT, KOTOPbIA KOHTAKTUPYET Ha Nepudepr ¢ BOCOPUHUMAOLIUM
oOpa3oBaHUeM — pelleNTOPOM MM caM 00pa3yeT pelenTop, a TakKsKe BTOPOId
OTPOCTOK — aKCOH, BXOIIIIMI Yepes3 3aIHNE pora B CIIMHHOM MO3ST.
DddepeHTHbIE HelIpOHBI (LIeHTPOoOEKHBIE) CBSI3aHbI C Tepeaadeii HUCXOISIIMIX
BJIMSTHUIA OT BBIIIEJIEKAIINX 3TaxKell HEpBHOM CUCTEMBI K HIDKeJIeKallluM WY U3
IHHC x pabouum opranam. st apdpepeHTHBIX HEMPOHOB XapaKTePHBI
pa3BeTBIEHHAsI CeThb KOPOTKUX OTPOCTKOB —IEeHIPUTOB 1 ONWH IJIUHHBIA



OTPOCTOK—AaKCOH.
ITpoMexxyTouHble HEMPOHBI (MHTEPHEHPOHBI, UJIM BCTABOUHBIE) — 3TO, KaK
MpaBuIo, 00Jiee MeJIKME KIeTKM, OCYIIECTBIISIONINE CBSI3b MEXKIY pa3IMUYHLIMU (B
YacTHOCTH, adPepeHTHIMU U 3depeHTHBIMU) HeiipoHaMu. OHU nepenaroT
HepBHBIE BJIUSHUS B TOPM30OHTAJILHOM HallpaBjaeHUM (HallpuMep, B Ipeenax
OJHOI'0 CerMeHTa CIIMHHOTO MO3Ta) U B BEpTUKAJILHOM (Harpumep, 13 OJHOTO
cerMeHTa CIIMHHOI'O MO3ra B IpyTve — BhIIIEe WM HIDKeJIeXalle CerMeHThI).
bnarogapsi MHOTrOUYMCIEHHBIM pa3BeTBICHUSIM aKCOHA MPOMEXKYTOUHbIE HEMPOHBI
MOT'YT OOJHOBPEMEHHO BO30Yy>X1IaTh 0OJIbIIIOE YMCIO OPYTUX HEMPOHOB.

3.2.3. BO3BYXKJAIOIIINE N TOPMO3AIINE CUHAIICHI
B3aumoneiicTBre HelipoHOB MexX1y coboit (1 ¢ 3pPeKTOpHBIMU OpraHaMm)
MPOMCXOIUT Uepe3 crelualbHble 00pa3oBaHUs — CHUHAMNCHI (I'ped. — KOHTAKT).
OHu 06pa3yroTcsl KOHLIEBBIMY Pa3BETBICHUSIMU HEMPOHA Ha Tejle WM OTPOCTKAX
npyroro HelipoHa. Uem 6oJibllle CUHAIICOB Ha HEPBHOI KJIeTKe, TeM 00Jibllle OHa
BOCIHPUHUMAET pa3jIMUHBIX pa3apakeHuil U, cjieqoBaTebHO, IINpe cpepa BAUSTHUA
Ha ee IesTeIbHOCTh U BOBMOXHOCTb YU4aCTHS B pa3HOOOPaA3HBIX peaKIUsIX
opranu3mMa. OcobeHHO MHOI'O CMHAIICOB B BBICIINUX OTJeJaX HEPBHOM CUCTEMbI 1
MMEHHO Y HeMpOHOB ¢ HanboJjiee CI0XKHBIMU (PYHKIIUSIMU.

B cTpykType cuHarca pa3anyaroTTpu djieMeHTa (puc. 2):
I)npecuHanTr4ecKyo MeMOpaHy, 00pa30BaHHYIO YTOJIIEHeM MeMOpaHbl
KOHEYHOM BETOUYKM aKCOHA,

2)CUHANTUYECKYIO 11eJIb MEXKIY HelipoOHaMMU,

3)IIOCTCUHANTUYECKY 0 MeMOpaHy — YTOJIIIeHNe Ipujierarolleil MOBepXHOCTU

CJEIYIOIIEro HEMpPOHa.
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Puc. 2. Cxema cunanca

Ilpe. — npecunanmuueckas

membpana, [locm. — nocmcunanmuyueckas
Membpaua,

C — cunHonmuueckue ny3vlpvKu,



II[—cunonmuueckas uienv,,

M — mumoxondpuii, ;

Ax — auemuaxoaun

P — peuyenmopuot u nopst (Ilopst)

dendpuma (/) caedyroujeco

HelpoHa.

Cmpenxa — o0HocmopoHHee npogederue 8030y ucOeHUs.

B 60abIIMHCTBE cy4daeB nepeaayda BAUSHUAS OMHOTO HEMpOHA Ha Opyrou
OCYIIECTBIISIETCS XMMUUYECKUM TTyTeM. B mpecruHanTnueckoi 4acTy KOHTaKTa
MMEIOTCS CUHOIITUYECKIE Ty3bIpbKH, KOTOpbIe COJepKaT CIlellajbHble BellleCTBa
— MeauaTophl WiK nocpedHUKU. UMy MOTyT OBITh alIEeTUIXOJUH (B HEKOTOPBIX
KJIeTKaX CIIMHHOI'O MO3Ta, B BeTeTaTUBHBIX y3J1aX), HopaapeHaauH (B OKOHYAHUSIX
CUMITaTUYECKUX HEPBHBIX BOJIOKOH, B TUIIOTajlaMyce), HEKOTOPhle aMUHOKMCIOTHI
u np. IIpuxopnsiye B OKOHYaHNS aKCOHA HEPBHbBIE MMITYJIbChI BBI3BIBAIOT
OITIOPOXKHEHNE CUHANTUYECKUX ITY3bIpbKOB U BhIBEeIeHNE MeauaTopa B
CUHANTUYECKYIO IIENb.

ITo xapakTepy BO3HEMCTBHUS Ha TOCIEAYIOLIYIO0 HEPBHYIO KJIETKY pa3inyaroT
BO30Y>KIalOII1e U TOPMO3SIINE CUHATICHI.

BBo36y:xxnarolmmx cuHarncax MeauaTophl (HalmpuMep, alleTUIXOJIUH) CBSI3bIBAIOTCS
co cnepUIeCKUMU MaKpOMOJIeKyJIaMi OCTCUHANITUUECKO MeMOpaHbl 1
BBI3BIBAIOT €€ Aemnosipu3anuio. IIpu 3ToM peructpupyercs HeOONbIIoe 1
KpaTKoBpeMeHHoe (0K0JI0 1Mc) KoebaHne MeMOpaHHOTO MOTeHIIMajla B CTOPOHY
TeJIOJISIpU3allii W 1 BO30y K Iaroluii mocrcuHantuyeckuii norenuuain (BITICII).
Ilns Bo30yxkneHus HelipoHa HeoO6xonuMo, uTo6nl BIICII noctur moporosoro
ypoBHs. JIJ151 TOro BeJIr4rHa JeHoasSpU3allMOHHOIO CIBUIa MeEMOpPaHHOTO
MOTeHIIMaNa IoJXKHA cocTaBIsATh He MeHee 10 MmB. JleiicTBue MennaTopa oueHb
KpaTkoBpeMeHHO (1 -2 Mc), mocJjie yero oH pacliersgercsd Ha HeaddeKTUBHbIE
KOMITOHEHTHI (HarpuMep, alleTWIXOJIMH pacuieruisieTcss GepMeHTOM
XOJIMHACTEPAa30i Ha XOJIMH M YKCYCHYIO KHUCJIOTY) WI 1 MOIJIoNIaeTcs: 00paTHO
MpecMHANTUYEeCKMMU OKOHYaHUSIMU (HarlpuMep, HOpaapeHalIrH).

B TopMo3simnx cuHamncax cojepxkaTcsi TOpMO3HbIe MeIMaTophl (HarmpuMep, raMma-
aMUHOMAacJIsiHast KucioTa). X neiicTBue Ha MOCTCMHAINTUUECKYI0 MeMOpaHy
BBI3BIBAET YCUJIEHNE BhIXOa MOHOB Kaaus U3 KJIeTKU U yBeJIMUeHUe TT0JIsIpru3ain
MeMOpaHbl. IIpu 3TOM peructpupyercst KpaTKOBpeMeHHOe KojiebaHue
MeMOpaHHOIr0O MOTEHIIMajla B CTOPOHY TUIEpHOISIpU3aliud — TOPMO3SIIINIA
nocrcuHantuyeckuii nmorexnuuan (TIICII). B pe3ynbraTe HepBHas
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KJIeTKa OKa3bIBAa€TCsl 3aTOPMOXKEHHOI. Bo30ynuTh ee TpyHee, YeM B UCXOTHOM



coctostHuU. 711 aTOr0 moHagobuTcs 6ojaee CUAbHOE pa3apakeHue, YTOObI
JTOCTUYb KPUTUUECKOTO YPOBHS JIEIOJISIPU3ALIIMN.

3.2.4. BOBHUKHOBEHUE UMITYJIbCHOTI'O OTBETA HEMMPOHA
Ha memOpaHe Tena 1 1eHIpUTOB HEPBHOM KJIETKM HAXOIITCS KakK BO30y>KOaroIIue,
TaK U TOPMO3SIIIMEe CUHAICHL. B oTne1bHbIe MOMEHTHI BPEMEHM YaCcTh UX MOXET
OBITh HEAKTUBHOI, a Ipyras 4acTh OKa3bIBae€T aKTMBHOE BJIMSIHUE Ha
npujieralnye K HUM ydyacTku MeMOpaHbl. O011ee n3aMeHeHne MeMOpaHHOTO
MOTEeHILIMala HeiipoHa SIBJISIETCSI pe3yJbTaTOM CJIOXKHOI'O B3aUMOOEUCTBUS
(uaterpamun) MecTHbIX BIICIT u TTICII Bcex MHOTOUMCIIEHHBIX aKTUBUPOBAHHBIX
cuHaricoB. IIpu ogHOBpeMeHHOM BJIMSIHUM KaK BO30y>KIalOILIMX, TaK 1
TOPMO3SIIUX CUHANICOB MPOUCXOOUT ajirebpandyeckoe CyMMUpoBaHue (T.€.
B3aMMHO€ BbluMTaHue) UX 3¢ddexkToB. [Ipu 3ToM Bo30yKneHNe HeiipoHa BOZHUKHET
JIMIIIb B TOM CJy4ae, €CJiM CyMMa BO30y>KIaloIIMX MOCTCUHANITUYECKUX
MOTEHIIMATIOB OKaXKeTCsl 00JIbIle CYyMMBbI TOPMO3SIIIMUX. DTO MNPEBHILIEHUE JOIKHO
COCTaBJISITh OMpeeJICHHYIO TToporoByio BeanunHy (okono 10 MB). Toabko B aTOM
clyuae IOSIBJIsIETCS TTOTeHIaN OecTBUS KiaeTKU. CiaenyeT OTMEeTUTh, UTO B LIEJIOM
BO30YyIMMOCTh HelipOHa 3aBHMCUT OT €ro pa3MepoB: YeM MEHbIIIe KJIeTKa, TeM BHIIIIe
€€ BO30yI1MOCTb.
C nosiBJieHMEM TIOTEeHIMala JeiCTBUSI HAUMHAETCS MPoliecc MpoBedeHMs] HEPBHOTO
MMITyJIbCa 10 aKCOHY M Mepenaya ero Ha CiaedyIolnii HelpoH Wi pabo4ynii opra,
T.e. ocyuiecTBisieTcsl 3ddekTopHast GyHKIUS HelipoHa. HepBHEBIN nMITyIbC
SIBJISIETCSI OCHOBHBIM CPEIICTBOM CBSI3U MEXKy HelipOHaAMM.
Takum obpazom, nepegadya nHGOpPMaLIMKA B HEPBHOM CUCTEM MPOUCXOIUT C
oMoIIbI0 IByX MexaHn3MoB — anekTrpuueckoro ( BIICII; TTICII; noTteHmuan
IEeHCTBUS) U XUMUYECKOTro (MequaTophl),

3.3. OCOBEHHOCTU AEATEJIBHOCTUNU HEPBHBIX HEHTPOB

CBolicTBa HEPBHBIX LIEHTPOB B 3HAUUTEJIbHOUN Mepe CBSI3aHbI C 0COOEHHOCTSIMU
MPOBEIEHMUSI HEPBHBIX MMITYJIbCOB UYe€pPE3 CMHAIICHI, CBSI3bIBAIOILIME PAa3JIMYHbIE
HEPBHBIE KJIETKU.
3.3,1. OCOBEHHOCTMU INPOBEJAEHNSA BO3BY K/IEHUA YEPE3
HEPBHbBIE HEHTPbI

HepBHBIM 1IEHTPOM Ha3bIBalOT COBOKYITHOCTH HEPBHBIX KJIETOK, HEOOXOIUMBIX IIJISI
OCYIIECTBJICHUSI KaKOU-T100 PyHKIIUU. DTU LEHTPbl OTBEYAIOT
COOTBETCTBYIOIIMMHU pedJIEKTOPHBIMU peaKIIMSIMU Ha BHEIIIHEE

22

pa3apaXCHUEC, ITOCTYIIMBIICC OT CBA3aHHBIX C HUMU PCLUCIITOPOB. Kietkn HCPBHLBIX



LIEHTPOB pearupyrT 1 Ha HEMOCPEICTBEHHOE UX pa3apakeHle BellleCTBaMu,
HaxOISIIMMUCS B IMpOTeKarollell yepe3 HUX KpoBU (TyMoOpalibHble BIUsHUS). B
11€JIOCTHOM OpraHu3Me MMeeTCsI CTpOToe CorjlacoBaHie — KOOPIUHALINS UX
IesITEIbHOCTH.

IIpoBeneHre BOJHBLI BO30YXXIE€HMSI OT OTHOIO HelipoHa K IpYyroMy 4epe3 CUHAIIC
MPOUCXOIUT B OOJBIIMHCTBE HEPBHBIX KJI€TOK XMMUUYECKUM IIyTEM — C IIOMOIIBIO
MeJauaTopa, a MeIuaTop CONEP>KUTCS JIMIIb B MPECUHANITUYECKOI YacTU cCUHarca 1
OTCYTCTBYeT B IIOCTCMHaNTU4YecKoii MeMOpaHe. [1loaToMy BaxkHOIT 0COOEHHOCTBIO
MpOBeIeHMUSI BO30Y>KIEHUS Yepe3 CUHONTUYECKNE KOHTAKThI SIBJISIETCS
OITHOCTOpPOHHEE IIPOBEeIeHNE HEPBHBIX BIUSHUIA, KOTOPOE BO3MOXKHO JIUIIb OT
MpeCcMHANTUYeCKO MeMOpaHbl K MOCTCUHAIITUYECKO M HEBO3MOXHO B 0OpaTHOM
HalpapjieHuu. B CBSI3M ¢ 3TUM MOTOK HEPBHBIX UMITYJIbCOB B pedIeKTOPHOMI nyre
nMeeT oIpeleeHHOe HampaBiaeHne oT adhdepeHTHBIX HEPOHOB K BCTABOYHBLIM U1
3aTeM K 3 (HEepEeHTHBIM — MOTOHEMPOHAM WJIM BEreTaTUBHBLIM HEVpOHaM.
bonbiioe 3HaueHUe B IesITeIbHOCTU HEPBHOI CUCTeMbl UMEET Apyras
0COOEHHOCTDh MPOBEEHMST BO30YKIIEHUS Yepe3 CUMHAIIChl — 3aMeIJIEHHOE
npoBeaeHue. 3aTpaTa BpeMeHH Ha IPOLECChl, IPOUCXOASIINE OT MOMEHTAa
MOAX0Jla HEPBHOTO UMIYJbCa K IIPECUHANITUYECKON MeMOpaHe 10 IMOSIBJASHUS B
MOCTCUHAIITUYECKO MeMOpaHe MOTEeHIINAI0B, Ha3bIBAETCSl CUHAIITUYECKOMN
3aiep>KKoii. B 00JIbIIMHCTBE LIEHTpaJbHbIX HEUPOHOB OHA cocTaBisieT okoJjio 0.3
Mc. [Tocne aToro Tpebyercs ele BpeMs Ha pa3BUTHE BO30YXKIaIOIIEro
nocrcuHantuyeckoro noreHnuana (BIICIT) u nmoteHnuana neiicteusi. Bech
Mpoliecc Iepenauyr HEPBHOTO UMMYJbca (OT MOTeHIMaaa JeMCTBUS OJHOM KJIETKU
10 MIOTeHIIMaja NeCTBUS CaenyIollei KIeTKN) Yepe3 OIMH CMHAIIC 3aHUMAaeT
npuMepHo 1.5 mc. Ilpu yromneHnN, oxXnaxkIeHU U psifie IpYyTUX BO3IeiCTBUIA
IJINTEIbHOCTh CMHAIITUUECKOM 3alep>KKM Bo3pacTaeT. Ecnu xxe mis
OCYILECTBJICHMSI KaKOM-I100 peakuuu TpebyeTcs yyacTrue 00JIbIIOro yncia
HEPOHOB (MHOTHUX COTEH U JaxKe ThICSY), TO CyMMapHasl BeJIMUYMHa 3aIep>KKU
MpOBeIeHMS 10 HEPBHBIM 1LIEHTPAM MOKET COCTaBUTh NECSIThle NOJIU CEKYyHIbI 1
Jaxke 11eJ1ble CeKYH/IbI.

ITpu pediekTOpHOI HesTeILbHOCTU 001lee BpeMsl OT MOMEHTa HaHEeCEeHUS
BHEIIIHEro pa3apakeHusl 10 IMOSIBJIeHUSI OTBETHOM peakliMy OpraHnu3Ma—TaK
Ha3bIBa€MOE CKPHITOE WM JIATEHTHOE BpeMs pedJiekca OnpenessieTcss B OCHOBHOM
IJIUTEIbHOCTHIO MPOBEIEHNUS Yepe3 CUHAICHI. BelnurHa JIaTeHTHOTO BpeMEeHU
pediiekca CIy>KUT BaXKHBIM IToKa3aTeaeM (QYHKIMOHAJIbLHOI'O COCTOSIHUASI HEPBHBIX
LHeHTpOoB. MI3MepeHune JIaTeHTHOTO BpeMeHHU IIPOCTOM NBUTaTeIbHOMN peakiun
YyeJ0BeKa Ha BHEIIHUI CUTHAJ IIMPOKO MUCIIOJb3YyeTCs B MPaKTUKe IJIsl OLIEHKU
dynkumoHansHoro coctostHus ITHC (puc. 3).
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3 150 mc Sl

Cc 0]

Puc. 3. Cxema usmepernus
eépemeHnU 08uUeamenbHol
peakuyuu
A — agpepenmnute,

D — agppepenmnvie u
Il — yenmpanvnsie nymu,
C— ommemka c6emogozo
cuenana, O — ommemxa HAICUMA
KHONKU,

t ISOmc — epems peakyuu.

3.3.2. CYMMALIUA BO3bY KAEHNUSA

B oTBeT Ha onMHOYHYI0 adhdEepPEeHTHYIO BOJHY, UAYIIYIO OT PELENTOPOB K
HellpoHaM, B IIpeCUHANTUYECKOI YacTy CUHAIIca OCBOOOKmaeTcsl HeOOoIbIIoe
KOJM4YecTBO MenuaTopa. [Ipu 3ToM B mocTcruHanTuueckoii MeMOpaHe HelipoHa
o6b1uHO Bo3HUKaeT BIICIT — Hebobiasg MecTHas genoisgpusanus. [ns Toro,
yT0o0OBI 001112 110 Beeil MeMbOpaHe HelipoHa BeanunHa BIICII nocturana mopora
BO3HMKHOBEHUS MOTeHIIMaNa NeiACTBUsI, TpebyeTcsl cymMMalus Ha MeMOpaHe
kjeTku MHorux nogmnoporossix BIICII. JIumb B pe3yabTaTe Takoil cyMMaluu
BO30Yy>KI€HMSI BOBHUKAET OTBET HelipoHa. Pa3nnuyaroT mpoCTpaHCTBEHHYIO U
BpPEMEHHYIO CyMMaIluIio.

[IpocTpaHcTBeHHAas cymMMalivs HabJrogaeTcsl B cliydyae OJHOBPEMEHHOIO
MOCTYIIJIEHUSI HECKOJBKIX MMITYJIbCOB B OJMH M TOT K€ HEMPOH I10 pa3HbIM
MpecMHaNTU4YeCKMM BoJoKHaM. O THOMOMEHTHOE BO30Yy>XKIeHUe CUHAIICOB B
pa3JIMUHBIX Y4acTKaX MeMOpaHbl HEMpOHa MOBHIIIAET aMIUIUTY1y CyMMapHOIO
BIICII oo moporosoii BeinunHbl. B pe3ybTaTe BO3HMKAeT OTBETHBIN MMITYIbC
HelipoHa U oCyILIeCTBIsIeTCs pedaekTopHas peakiysa. HampuMmep, mis noaydeHus
OTBeTa JIBUTaTeJIbHOM KJIETKM CIIMHHOI'O MO3Tra OOBIYHO TpebyeTcs OMHOBpe-



MmenHas aktuBanmsa 50-100 apdepeHTHBIX BOJIOKOH OT COOTBETCTBYIOIINX
nepugepruyecKux pelenTopos..

Bpemennasg cymMaimst npouCXOoOuT IIpU aKTUBAIIMM OJTHOI'O M TOTO Xe
adpepeHTHOTO IyTHU cepureil mocaenoBaTeIbHbIX pa3apaxkeHuii. Eciau nHTepBabl
MEXIY MOCTYMAOUIMMI UMIyabcaMu noctaTouHo Kopotku 1 BIICII neiipona ot
OpeablIyIInX pa3npakeHUid He YCIIeBaloT 3aTyXaTh, TO nocienyomie BITCIT
HaKJIaIbIBaIOTCS OPYT Ha Opyra, MoKa JIemosapu3ans MeMOpaHbl HeiipoHa He
TOCTUTHET KPUTUYECKOTO YPOBHS IJIsI BOBHUKHOBEHUS TTOTEHIIANa IeCTBUSI.
TakuMm crioco6oM gaxke ciadble pa3apaskeHusl yepe3 HEeKOTOPOe BpeMst MOTYT
BBI3BIBATH OTBETHBIE PEaKIIMM OpraHm3Ma (HalpuMep, YUXaHWe U KallleJlb B OTBET

Ha ciabble pa3apakKCHMA CJIMBUCTON 000J0UYKM ObIXaTE€IbHBIX HYTeﬁ).
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3.3.3. TPAHCOOPMAINA 1 YCBOEHUE PUTMA

XapakTep OTBETHOI'O pa3psiia HelipoHa 3aBUCUT He TOJIbKO OT CBOMCTB
pa3apaxkKuTessi, HO U OT (PyHKIIMOHAJIBbHOTO COCTOSIHUSI CaMOTO HelipoHa (ero
MeMOpaHHOTrO 3apsina, Bo30yIMMOCTH, JabunbHocTH). HepBHBIE KieTKM 001analoT
CBOMCTBOM M3MEHSITh YaCTOTY MepeJarollnXCsl UMITYJIbCOB, T.€. CBOMICTBOM
TpaHchOpMaLM pUTMa.

IIpu BrICOKOI1 BO30YyIMMOCTH HelipoHa (HampuMep, Hocjie nprueMa KogeunHa)
MOXKeT BO3HUKATh yuallleHrne UMIyJabcaluy (MYJbTUILIAKALIASL pUTMa), a IpU
HU3KOU BO30yIMMOCTH (HampuMep, Ipyd yTOMJICHUMN) IPOUCXOIUT ypexKeHUe
pUTMa, TaK KaK HECKOJIbKO NPUXOISIINX UMIYIbCOB TOJKHBI CYMMUPOBATHCS,
YTOOBI HAKOHEIl TOCTUYh ITOpPOra BO3HMKHOBEHUS MOTeHIaNa JeUCcTBUSI. DTN
W3MEHEeHMST YaCTOThl UMIYJIbCalli MOTYT YCUJIUBATh WIK OCAa0JsTh OTBETHbIE
peaklMy opraHr3Ma Ha BHEITHME pa3apasKeHus.

IIpu puTMHUYecKUX pa3apakeHUsIX aKTUBHOCTb HelipoHa MOXKET HaCTPOUTHLCS Ha
PUTM IIPUXOISIIMX UMITYJIbCOB, T. €. HA0Jr0HaeTCs SIBJIEHE YCBOSHUSI pUTMa
(YxTomckuii A. A., 1928). Pazsutue ycBoeHUsI puTMa o0ecrieuBaeT COHACTPONKY
aKTMBHOCTU MHOTHMX HEPBHBIX LIEHTPOB IIPU yIIPaBICHUMN CIO0KHBIMU
IBUTATEIbHBIMU aKTaM1, OCOOEHHO 3TO BayKHO IJIs TOAOep>KaHNsI TeMIia
HAKINYECKUX YIIPAKHECHUIA.

3.3.4. CIEJOBBIE ITPOLECCHI

ITociie okoHYaHUS OEUCTBUS pa3dpakUTesi aKTUBHOE COCTOSIHME HEPBHOM KJI€TKU
WJIM HEPBHOTI'O LIEHTpa OOBIYHO IIPOJIOJIKAETCsI ellle HEKOTOPOe BpeMsl.



JITUTeNbHOCTD CJIEIOBBIX IIPOLIECCOB pa3aindyHa: HeOOoabIlIask B CHMHHOM MO3Te
(HEeCKOJIbKO CeKYH] WM MUHYT), 3HAUUTEIbHO 0O0JIbIlIe B IIEHTPaX roJIOBHOTO
Mo3ra (IecsITKU MUHYT, Yachl WIX OaxKe THW) U 0O4eHb 00oJbIlast B Kope 0OJIbIIMX
roJiymapuii (10 HECKOJIbKUX JIECSITKOB JIET).

ITognep>xuBaTh IBHOE Y KPaTKOBPEMEHHOE COCTOSIHME BO30YKIEHHUSI B HEPBHOM
LIEHTPE MOTYT UMITYJIbChl, LIMPKYJIUPYIOLIYE 10 3aMKHYTHIM LIEIISIM HEMPOHOB.
3HaYNUTEIbHO CJIOXKHEE M0 TIPUPOAE IJIUTEILHO COXPaHSIOIINECs] CKPBIThIE CeIbl.
IIpenmnoinararoT, 4TO JJUTEJIbHOE COXpaHEHNE B HEPBHOM KJIeTKe CIeI0B CO BCEMU
XapaKTepHBIMU CBOMCTBAMHU pa3IpakKUTesIsl OCHOBAHO HA U3MEHEHUU CTPYKTYPbI
COCTaBJISIIOIIMX KJIEeTKY 0€JKOB 1 Ha MepecTPOoiiKe CUHANTUYECKUX KOHTAKTOB.
HenponokuTenbHbIe UMITYJIbCHbIE MOCIEAeCTBUS (IJIMTEAbHOCTBIO 10 1 yaca)
JieXXaT B OCHOBE TaK Ha3bIBa€MOI1 KpaTKOBPEMEHHOI MaMsITH, a IJINTeJIbHbIE
cJieqbl, CBSI3aHHbIE CO CTPYKTYPHBIMU U OMOXUMUYECKHMMU TIepeCTPOiKaMU B

KII€TKaX, — B OCHOBC (l)OpMI/IpOBaHI/IH I[OJ'[FOBpCMCHHOfI IIaMsITH.
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3.4. KOOPAUHAIUA AEATEJIBHOCTHU LHHC

ITpoueccrl KoopauHanmu nestenbHocTy LIHC ocHOBaHBI Ha corjlacoBaHUU IBYX
HEpPBHBIX MPOLIECCOB — BO30YXKIEHUS U TOPMOKEeHUSI. TopMoKeHe SIBIISIeTCS
aKTUBHBLIM HEPBHBIM MPOLIECCOM, KOTOPBIN MpeaynpexxaaeT Uiu yrHeTaeT
BO30YyXXIIeHHE.

3.4.1. BHAYEHMUE ITPOLIECCA TOPMOXEHUSA B ITHC

SIBneHre TOPMOXKEHUS B HEPBHBIX IIEHTpaX OBIIO BIIEPBBIE OTKPHITO Y. M.
CeuenoBbIM B 1862 r. 3HaueHMe 3TOTO Mpoliecca ObIJIO pACCMOTPEHO UM B KHUTE
«Pednexcrl rojoBHoro mo3ra» (1863).

Onyckag janKy JSTYLIKA B KUCJIOTY M OJHOBPEMEHHO pa3pakasi HEeKOTOPhIe
Y4aCTKHM TOJIOBHOTI'O Mo3Ta (HampruMep, HaKJIaablBas KpUCTAJJINK MOBapeHHOM COMN
Ha o0y1acTh IIpoMexKyTouHoro mosra), M. M. CeueHoB Hab1101a1 pe3Ky1o
3allep>KKy U TaXKe MOJIHOE OTCYTCTBUE «KUCIOTHOTO» pediekca CIIMHHOIO MO3Ta
(oTmepruBanms jganku). OTcrona oH caeiaa 3aKjIloueHne, 4YTO OJHU HepBHBIE
LIEHTPBI MOTYT CYIIECTBEHHO U3MEHATDH pedIEKTOPHYIO IeATeIbHOCTh B IPYTUX
LIEHTpaX, B YaCTHOCTY BHIIIIEIeKalllFie HEPBHBIE IIEHTPHI MOTYT TOPMO3UTH
TIeITebHOCTh Hrpkeliexkanyx. OnucaHHbINA OMNBIT BOIIEN B UICTOPUIO (PH3UOJIOTUN
o1 Ha3BaHeM CeuyeHOBCKOe TOPMOKEHME.

Topmo3HBIE TIporecChl —HEO00XOIMMbBIII KOMITIOHEHT B KOOPIWHAIINM HEPBHOM



IesITeJIbHOCTU. Bo-miepBhIX, MpoliecC TOPMOXKEHUSI OTpaHUYNBAET
pacrnpocTpaHeHre BO30Y>KIeH!S Ha COCEOHNE HEPBHbBIE LIEHTPHI, YEM
COCOOCTBYETEIr0 KOHIIEHTpallMi B HEOOXOOUMBIX yYacTKaX HEPBHOM CHUCTEMBbI.
Bo-BTOphBIX, BOBHMKAsI B OJHUX HEPBHBIX LIEHTPaX MapajjiebHO C BO30YKIeHUEM
IPYTUX HEPBHBIX [IEHTPOB, MIPOILIECC TOPMOKEHMSI TeM CaMbIM BBIKJIIOUAeT
IesITeJIbHOCTh HEHY>KHBIX B IAaHHBIII MOMEHT OpraHOB. B-TpeThux, pa3Butue
TOPMOXKEHUS B HEPBHBIX LIEHTpaX MpenoXpaHseT UX OT Ype3MepHOTO
MepeHanpssKeHus Ipu paboTe, T. €. Ur'paeT OXPaHUTEIbHYIO POJb.

3.4.2. IOCTCUHAIITUYECKOE U IIPECUHAIITUYECKOE
TOPMOXEHHE

IIpouiecc TopMOXKeHUSI, B OTJIMUKE OT BO30Y>KIEHUS, HE MOXET PacIpOCTPaHIThCS
110 HEPBHOMY BOJIOKHY — 3TO BCErja MECTHbIN Ipolecc B 001acTu
CUHANTUYECKUX KOHTAKTOB. I1o MeCTy BOBHUKHOBEHMS pa3InyaroT
MNpeCUHANTUYECKOe U MOCTCUHAIITUYECKOE TOPMOXKEHUE.

ITocTcuHanTHYEeCKOE TOPMOXKEHNE — 3TO TOPMO3HBIEe 3(P(DEKThI, BOZHUKAIOIIE B
MOCTCUHAINITUUEeCKOU MeMOpaHe. Yaile Bcero 3ToT BUJ TOPMOKEHMS CBSI3aH C
HanuuueM B ILIHC cnierimanbHBIX TOpMO3HBIX HEMpOoHOB. OHM MpencTaBiIsIIOT
00011 0COOBIl TUN BCTABOYHBIX HEUPOHOB, Yy KOTOPBHIX OKOHYAHWSI AKCOHOB
BBIIEJISIIOT TOPMO3HBIN
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MenuaTtop. OOHUM U3 TaKMX MeIUATOPOB SIBJSIETCS raMMa-aMUHOMACIsSTHasI
kuciora (I'AMK).

HepBHble UMITYJIbCBI, HOAXO0s1 K TOPMO3HBIM HeipOHaM, BbI3bIBAIOT B HUX TaKOM
>Ke mporecc Bo30yKIeHUsI, Kak U B IPYyTrUX HEPBHBIX KieTKax. B

OTBET MO aKCOHY TOPMO3HOM KJIETKU PAaCHpPOCTPaAHSIETCSI OOBIYHBIN ITOTEHIAI
nericteust. OgHAKoO, B OTJIMYME OT APYTUX HEMPOHOB, OKOHUYAHMSI aKCOHA IIPU 3TOM
BBIAEJISIOT He BO30YKIalOIIuiA, a TOpPMO3HOU MeauaTop. B pe3yiabTate TOpMO3HbIE
KJIETKA TOPMO3ST T€ HEMPOHBI, HA KOTOPHIX OKAHUYMBAIOTCS UX aKCOHBI.

K cnienmanbHBIM TOPMO3HBIM HEMpOHAM OTHOCSTCS KJIETKU P3HIIIOY B CIMHHOM
Mo3re, KieTku [lypknHbe Mo3:Keuka, KOp3MHYaThie KJIeTKI B IIPOMEXXYyTOUYHOM
MO3Te U 1p. boyblioe 3HaueHue, HallpuMep, TOPMO3HbBIE KJIETKU UMEIOT IpU
peryJsiliMy NesITeIbHOCTU MBIIII-aHTarOHUCTOB: TIPUBOJIS K paccaabIeHUIO MbIIIILT
QHTArOHMCTOB, OHU 00JIErYyaroT TeM CaMbIM OJHOBPEMEHHOE COKpaIlleHe MBIIIIII-
aroHucToB (puc.4).

KneTtku PaHIIOY yyacTBYIOT B peryJjsiliii YPOBHSI aKTUBHOCTHU OTAEIbHBIX
MOTOHEUPOHOB CIMHHOTO Mo3ra. [Ipn Bo30y:KneHNN MOTOHEpOHA UMITYJILChI



MOCTYMAIOT MO €ro aKCOHY K MBIIIIEYHBIM BOJIOKHAM 1 OJTHOBPEMEHHO 10
KoJIJIaTepalisiM aKkCOHa — K TOPMO3HOI KieTKe PaHIIIoy. AKCOHBI IOCaenHel
«BO3BPAIIAIOTCSI» K 3TOMY 3Ke HeHIpOHY, BBI3bIBas €ro TopMoxKeHue. YeMm OoJiblire
BO30YKIAIOILIMX UMITYJIbCOB MOCHIJIa€T MOTOHEMPOH Ha Iepudepuio (a 3HAUUT, U K
TOPMO3HOI1 KJIETKE), TeM CHJIbHEe 3TO BO3BpaTHOE TOPMOXKeHIME (pa3HOBUIHOCTD
MOCTCUHAIITUYECKOTO TOpMOoXKeH!s ). Takast 3aMKHYTasl cicTeMa JIeUCTBYyeT

Puc. 4. Yuacmue mopmosnoii knem
KU 8 pecyasiuyuu MblulY-aHmMazoHUCno8
B u T— 6036yucoarouuti u mopmosuslii Heliponsl. Bo3byucdenue ('+) momoHneii-
pona moluiywvl-ceubamens (MC) u mopmodscenue (—) MOmMoHeUpoOHA MblUUbL-
paseubamens (MP). P — koxcubiii peyenmop.
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KaK MeXaHMU3M CaMOperyJsiliii HelipoHa, IMpeaoXpaHsisl ero OT Ype3MepHOit
aKTUBHOCTH.

Knerku ITypkuHbe MO33KeuKa CBOMMM TOPMO3HBIMU BIUSIHUSIMU Ha KJIETKU
MOIKOPKOBBIX SIIEP U CTBOJIOBBIX CTPYKTYP YUACTBYIOT B PeTYJISIIIAM TOHYCa
MBIIIILI.

Kop3uHuaThie KJIeTKA B IIPOMEXXYTOUYHOM MO3re SIBJISIIOTCSI KaK Obl BOPOTaMMU,
KOTOpBI€ TIPOIYCKAIOT WM He MPOIYCKAIOT UMITYJIbChI, UAYIINE B KOPY OOJBIINX
MOJIyIIapyuil OT pa3JIMUHBIX 00J1acTeil Tea.

IIpecunanTuyeckoe TOpMOXKEHIE BOZHUKAET Mepel CMHANTUYEeCKMM KOHTaKTOM —
B IIpecrHanTuuYeckoii obsactu. OKoHYaHWEe aKCOHA TOPMO3HOI HEPBHOM KJIETKU
oOpa3yeT CHMHAIC Ha KOHIE aKCOHA BO30YyKaarolleil HEpBHOM KJIETKH, BbI3bIBAIOT
Ype3MepHO CWILHYIO JeHoIsIpu3aliiio MeMOpaHbl 3TOT0 aKCOHa, KOTopasi yrHeTaeT
MPOXOAsIIKe 3eCh MOTeHILMAJIbl JEUCTBUS U TEM CaMbIM OJIOKMpYET Iepenady
BO30Yy:KIeHMs. DTOT B TOPMOXKEHHUSI OTpaHUUYMBAET MOTOK aPpdepeHTHBIX
UMITYJIbCOB K HEPBHBIM LIEHTpPaM, BBIKJIFOUasl [IOCTOPOHHME IIJISI OCHOBHOM
NesITeJIbHOCTU BJIUSIHUS.



3.4.3. ABJEHUA NPPAANALINN N KOHIOEHTPALIUN

ITpu pa3npakeHur OJHOTO pelernTopa Bo30yKIeHrne MOXKeT B IIPUHIINAIIE
pacnpoctpansaThes B IITHC B 11060M HamnpaBiaeHUM U Ha J100yI0 HEPBHYIO KIETKY.
DTO MPOUCXOAUT Oy1arogapsi MHOTOUKUCIEHHBIM B3aUMOCBSI3SIM HEMPOHOB OJIHOI
pedIeKTOPHOI NYTU ¢ HelipoHaMM IpyTuX pedaeKTopHBIX nyT. PactpocTpaHeHue
rpoiiecca Bo30Y:KIeHNsI Ha IpyTre HepBHbBIE 1IEHTPhI Ha3bIBAIOT SIBJICHUEM
uppagualnm.

YeMm cunibHee adpdepeHTHOe pa3apakeHre U YeM BbIllle BO30YyIMMOCTh
OKpY>KaloIlIMX HEMPOHOB, TeM 00JIbllle HEPOHOB OXBAThIBAET MPOLIECC
uppanuanuu. IIporecchl TOpMOXKEHUST OTPAaHUYNBAIOT MppaIualiio 1
CIoCcOOCTBYIOT KOHIIEHTpallMU Bo30yxKneHus1 B ucxomnHoM nmyHkre IHHC.
IIpouecc nuppangnaliuy UrpaeT BasKHYIO MOJIOXKUTEIbHYIO pOJib IIpU GopM
MPOBAHNM HOBBIX peaKluii opraHn3Ma (OpUEeHTUPOBOUYHBIX peaKIInii, YCIOBHBIX
pediekcon). UeM Ooiblile aKTUBUPYETCSI pa3IMUHBIX HEPBHBIX LICHTPOB, TEM JIerye
0oTOOpaTh U3 X UKcIa Hanbosee Hy>KHbIe JIS1 MOCaenyIoIel qesITeIbHOCTU
LeHTpBI. biraronaps nppaauainy Bo30y>KIeHUSI MEXKIY pa3IndHbIMU HEPBHBIMU
LIEHTpaMM BO3HMKaIOT HOBbIe (PYHKIIMOHAJIbHbIE B3aMMOCBI3—YCJIOBHBIE
pedekcnl. Ha 3T0i1 0cHOBE BO3MOXKHO, HaripuMep, GoOpMUPOBaHKE HOBBIX
IBUTaTeIbHBIX HaBHIKOB.

BmMmecTte ¢ TeM, uppanuaiiysi Bo30y:KIeHNSI MOXKET OKa3aTh U OTpHUIIaTeIbHOE
BO3JIefiICTBUE Ha COCTOSIHME U TTOBeJIeHe OpraHru3Ma, Hapyllasi TOHKIe
B3aIMOOTHOIIIEHUSI MeXX Y BO30Y>KII€HHBIMU 1 3aTOPMOKEHHBIMU HEPBHBIMU

OEeHTpaMM U BbI3bIBasd HAPYIICHWA KOOpANHAIIN TIBVDKEHUIA.
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3.4.4. JIOMNHAHTA

Hcciaenyst ocobeHHOCTA MeXIIeHTpaJlbHbIX OTHOIIEHU, A. A. YXTOMCKUA
00Hapy>XWJI, YTO €CJIM B OpTaHU3ME KMBOTHOTO OCYIIECTBISIETCS CIOXKHAS
pedieKTopHas peakiysl, HallpuMep, MOBTOPSIOIIMECs aKThl IJTOTaHMs, TO
BJIEKTPUYECKOE pa3IpakeHre MOTOPHBIX LIEHTPOB HE TOJBKO II€pecTaeT BbhI3bIBATh
B 3TOT MOMEHT JIBIKEeHNE KOHEUHOCTEeH, HO U yCWIMBAET IpoTeKaHne HavaBIlleiics
LEITHOM peaKIMM IJIOTaHUS, KOTOpas OKa3ajlaCh IJIaBEHCTBYIOIIEIA.

Takoit rocnoncTByroiuii oyar Bo30yxxaeHus B LIHC, onpenensironinii TEKyIIyO
NIesTeJIbHOCTh opraHusMa, A. A. Yxrtomckuii (1923) o603HauMI TEpMUHOM
JTOMUHAHTA.

JloMuHUMpYyIOIIMi o4yar MOKeT BO3HUKHYTh IIPU MOBBIILIEHHOM YPOBHE



BO30yIMMOCTU HEPBHBIX KJIE€TOK, KOTOPBI cO3MaeTcsl pa3IMUHbIMU Ty-
MOpaJbHBIMU U HEPBHLIMU BIUSHUSIMU. OH MOJaBJIsIeT NesITeIbHOCTD IPYTUX
LIEHTPOB, OKa3bIBasl CONPSDKEHHOE TOPMOKEHIE.

O0benuHeHre 0OJILIIOTO YKCIa HEMPOHOB B ONHY JOMUHAHTHYIO CUCTEMY
MMPOMCXOIUT MyTEM B3aIMHOI'O COHACTpaMuBaIivs Ha OOl TeMIT aKTUBHOCTH, T. €.
nyTeM ycBoeHus: putMa. OTHU HEPBHBIE KJIETKU CHIDKAIOT CBOU 00Jiee BHICOKUIA
TEMII IeSITeJIbHOCTH, a IpYTue — IMOBBIIIAIOT HU3KUI TEMIT 10 HEKOTOPOIO
CpeIHero, onTUMajJbHOTO pUTMa. JJoMrMHAHTa MOXKET HaJ0JITO COXPAHSITLCS B
CKPBITOM, CJIEJOBOM COCTOSIHMU {MOTeHIMabHas JoMuHaHTa). [Ipu
BO300OHOBJICHAM MPEKHET0 COCTOSIHUS WM HpeXXHEel BHEIIHEN CUTyallun
JTOMMHAHTA MOXKET CHOBA BOBHMKHYTH (aKTyanmu3alus JoMuHaHThI). Hampumep, B
MPeNCTapTOBOM COCTOSIHUM aKTUBU3UPYIOTCS BCE T€ HEPBHBIE LIEHTPhI, KOTOPLIE
BXOIWIY B pab0OuyI0 CUCTEMY BO BpeMsl MPeablAyILIUX TPEHUPOBOK, U,
COOTBETCTBEHHO, YCUJIMBAIOTCSI QYyHKIINM, CBSI3aHHbIE C paboToil. MbICIeHHOE
BBITIOJIHEHWE (PU3NUECKUX YIPpaKHEHUI WK MpelicTaBIeHre IBIKEHUN TakKe
BOCHPOMU3BOIUT pabouyro TOMMHAHTY, 4TO o0ecneuynBaeT TpeHUpYOInii apdekT
MpeNCcTaBJIEHUs IBXKEHUN U SIBJISIETCS OCHOBOM TaK Ha3bIBaeMOI MIeOMOTOPHOM
TpeHupoBKU. [Ipu mosHOM pacciabiaeHuu (Hamp. IIpy ayTOreHHO TpeHUPOBKE)
CIIOPTCMEHBI TOOMBAIOTCS YCTpaHeHUsI paboynX TOMMUHAHT, YTO YCKOPSIET
MPOLIECCHl BOCCTAHOBJICHMSI.

Kak ¢aktop noBeneHusi, IOMMHAHTA CBsI3aHA C BbICILIEA HEPBHOM I€STEIbHOCTbIO
U TICUXO0JIoruel yeaoBeka. JJloMuHaHTa sBasieTCss GU3MOIOTMYeCcKOil OCHOBOI aKTa
BHUMaHWUs. [Ipy HanMUMKM TOMUHAHTHI MHOTHE BJIMSIHUAS BHELIIHEH Cpellbl OCTAaIOTCS
BHE Halllero BHUMaHMs, HO 3aTO 0ojiee MHTEHCUBHO YJIaBJIMUBAIOTCS U
aHAJIM3UPYIOTCS Te, KOTOpble HAC 0cCOOeHHO MHTepecytoT. Takum obpazom,
JTOMMHAHTA SIBJISIETCSI MOIITHBIM (PaKTOpOM OTOOpa OMOJTOTMUYECKA 1 COLIMAILHO
HamnboJiee 3HAUMMBIX pa3apakeHUid.
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3.5. DYHKIIUU CITMHHOT'O MO3I'A 1 ITOAKOPKOBbBIX OTAEJIOB
I'OJIOBHOI'O MO3T'A

B IHHC paznuuarot 6osiee npeBHKUE CerMEHTapHbIe 1 SBOJIOLIMOHHO 0ojiee
MOJIOAble HaJlceTMeHTapHbIe OTIeJbl HepBHOI cucTeMbl. K cerMeHTapHbIM
OTHeJIaM OTHOCIT CIIMHHOM, IMPOIOJITOBATHINA M CPeIHUI MO3T, YYaCTKM KOTOPBIX
pPeryIupyoT GyHKIIUM OTOEIbHBIX YacTell Tella, JieXallluX Ha TOM Xe YpPOBHE.
HancermeHnrapHbie OTHeIbl — IIPOMEXKYTOUYHBIN MO3T, MO33Ke4YOK 1 Kopa O0JIbIINX
MOJIyIIapuii He UMEIOT HeIIOCPEICTBEHHBIX CBSI3€il ¢ OpraHaMu Tejla, a YIIPaBJIsSioT



X OC€ATCIbHOCTHIO YE€PE3 HMKCIICKAIINE CCTMCHTAPHBIC OTHOCIIHI.

3.5.1. CIIMHHOM MO3r

CHOuMHHOM MO3T SBJsSIeTCS HU3IIMM U HanboJiee apeBHUM oTaeaoMm HTHC.

B cocrtaBe ceporo BelllecTBa CIIMHHOTO MO3ra 4ejJIoBeKa HaCUMTHIBAOT 0KoJio 13.5
MJIH. HEpBHBIX KJ1eToK. Y13 HuUX ocHOBHYIO Maccy (97%) npeacTaBiasiioT
MMPOMEKYTOUHbIEe KJIETKM (BCTaBOUYHbIE MJIM MHTEPHENPOHHI),

KOTOpbIe 00€CIIeUnBaOT CIOKHBIE MPOIIeCChl KOOPIMHAIINN BHYTPH CIIMHHOTO
Mosra. Cpeay MOTOHEHpOHOB CIIMHHOTO MO3ra BBIIEISIIOT KpYIHbIe ajlbda-MOTO
HEUPOHBI U MeJIKIe — raMMa-MOTOHepoHkl. OT ajgbda-MOTOHEHPOHOB OTXOIST
HaunboJiee TOJICThIe M OBICTPOIIPOBOISILINE BOJOKHA IBUTAaTeIbHBIX HEPBOB,
BBI3BIBAIOIIMI€ COKpPAILIEHUS CKEeJIEeTHBIX MBIILIEUYHBIX BOJTOKOH. TOHKIE BOJIOKHA
raMMa-MOTOHEPOHOB He BBLI3LIBAIOT COKpallleH!s MbII. OHM MOAXOIAT K IIPO-
MpHOpeLeNITOpaM — MBIILIEYHBIM BepeTeHaM U PeTyJIupyIOT UX UyBCTBU-
T€JAbHOCTb.

Pednekchbl CIMHHOIO MO3ra MOXKHO MOApa3ae/IuTh Ha JBUTraTeIbHbIE,
oCyIIeCTBJsIeMble ajlbpa-MOTOHEPOHAMU MepeTHUX POT'OB, I BereTaTUBHBIE,
ocylecTBiasseMble adpdepeHTHBIMU KJIeTKaMi 00OKOBBIX POTOB.

MoToHEepOHBI CIMHHOI'O MO3ra MHHEPBUPYIOT BCE CKeJIETHbIe MBIIIIIHI (3a
HUCKIOUeHreM MbInia). CoMHHOM MO3T OCYILECTBIISIET 2JIeMeHTapHbIe
IBUTraTeJbHbIe pedaekchl — crudaTesibHble U pa3rubaTebHble, pUTMUYECKUE,
1IaraTejibHble, BO3HMKAIOIINE MPU pa3IpakeHNN KOKU WIN MPONpUOPELeNTOPOB
MBI ¥ CYXOXKUJINHI, a TaKKe TTOChUIaeT IMTOCTOSIHHY IO UMITYJIbCALIMIO K MBIIIIIAM,
Moaaep>KuBasi MbIllIeuHbIl ToHYC. CrienaabHble MOTOHEHPOHBI MHHEPBUPYIOT
IBIXaTeJbHYIO0 MYCKYJIaTypy — MesKpeOepHble MBIIIILI U nuadparmy, u obecrie-
YKMBAIOT ObIXaTeJbHble OBIDKEeHUS. BeretaTuBHbIe HEMPOHBI MHHEPBUPYIOT BCE
BHYTpEHHME OpraHhbl (Ceplile, COCYIbl, IIOTOBLIE XKeJIe3hl, 3Kejle3bl BHYTPEHHEN!
CeKpellnu, MUILeBapUTEIbHBINA TPaKT, MOUYEIIOJIOBYIO CUCTEMY).

ITpoBomHMKOBasT GYHKIMS CIIMHHOI'O MO3Ta CBsI3aHa ¢ Mepejadeil B BhIlIeaesKalle
OTJIeJIbl HEPBHOI CUCTEMBI TT0JIy4aeMoOTIo ¢
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nepudepun moToka MHGOPMALIMU U C IIPOBEJEHUEM UMITYJIbCOB, UAYIINUX U3
T'OJIOBHOI'O MO3Ta B CIIMHHOIA.

3a nocaenHue roasl pa3paboTaHbl cClieliMaJbHbIe METOIUKU IS U3YUESHUS
IesITeJIbHOCTU CIIMHHOIO MO3Ta y 3M0POBOTO YeaoBeka. Tak. HarpuMmep,
dyHKIIMOHATBHOE COCTOSIHUE ajibda-MOTOHEHPOHOB OLIEHUBAIOT MO U3MEHEHUIO
OTBETHBIX IMOTEHIIMAJIOB MBIIIIL IPY NepudepruiecKX pa3apakeHUsIX — Tak



HazbpiBaeMoMy H-pediekcy (pediekcy 'odmaHa) MKpOHOXKHOI MBIIILIBI TIPU
pasnpakeHun 6obiebepiioBoro HepBa 1 o T-pediekcy (0T TeHIOH —
CyXoxkmire) KaMm0aa0BUIHON MBIIIIIBI IIPU pa3apakeHUN aXujjoBa CYXOXKMIUS.
Pa3zpaboTtaHbl METOIUKM perUCTpaliii (C HEMOBPEKIEHHBIX TTOKPOBOB TeJia)
MOTEHIIMAIOB, MMPOXOIIIINX 10 CIMHHOMY MO3TY B I'OJIOBHOIA.

3.5.2. IPOJIOJITOBATBIN MO3I' U BAPOJIMEB MOCT

ITpomoaroBaThlii MO3r M BapoareB MOCT (B 1I€JIOM — 3aIHUI MO3T) SIBJISIFOTCS
YacThIO CTBOJIA MO3ra. 311ech HaXOAUTCsI OOJIbIIAs TpyIIia YepeTHOMO3TOBBIX
HepBoB (ot V go XII napsl), ”HHEpBUPYIOLIMX KOXY, CIM3UCTbIE 000I0UKH,
MYCKYJaTypy TOJIOBBI U psii BHYTPEHHUX OpraHoB (cepille, Jierkue, nedyeHb). TyT
>Ke HaXoOsTcs LIEHTPhl MHOTUX THILIEBapUTEIbHBIX pedIeKCOB — >KeBaHUS,
IJI0TaHUSI, IBVDKEHUN XKelyIKa M YaCTU KUIIIeUHWKA, BbIIeICHUS
MUILEBapUTEIbHBIX COKOB, aT TakKKe LIEHTPBI HEKOTOPHIX 3aIIMTHBLIX pedIeKCcoB
(unxaHus1, Kalluisl,, MUTaHUSI, CJI€300TIeIeHUsI, pBOTHI) U LIEHTPhI BOJHO-COJIEBOTO
u caxapHoro oomeHa. Ha nHe IV xxenymouka B mpogoJroBaToM MO3re HaXOOUTCS
JKM3HEHHO BAaKHBIN ObIXATEIbHBIN LIEHTP, COCTOSIIUNA U3 LIEHTPOB BI0OXa 1
BbITOXa. ETo coCcTaBIsSIIOT MeIKKe KJIeTKHU, ITOCHIIAI0IINE UMITYJILCHI K
IbIXaTeJIbHBIM MBIIIIIAM Yepe3 MOTOHEMPOHBI CIIMHHOI'O MO3Ta.

B HemocpencTBeHHOM 0JIM30CTH pacloOXeH CeplaedHO-COCYIUCThIN LeHTp. Ero
KpYIHbIE KJIIETKM PETYJUPYIOT NEeITEIbHOCTD Ceplla U MPOCBET COCYIOB.
IleperuieTeHne KJIETOK AbIXaTEJILHOIO U CePIEeYHO-COCYIUCTOTO LIEHTPOB
obecreunBaeT UX TECHOE B3aMMOIEICTBIE.

IIponmonroBaThiii MO3r UT'paeT BakKHYIO POJIb B OCYIIECTBJIEHUN IBUTaTEILHBIX
aKTOB U B PETyJSILIUM TOHYCa CKEJICTHBIX MBbIIIIL, ITOBbIIIAsl TOHYC MBIIIIII-
pasrubareineii. OH NpyUHUMaeT ydyacTue, B YaCTHOCTH, B OCYILIECTHJIEHHU
YCTAaHOBOYHLIX pedieKCOoB 103bl (IIeHHbIX, Ta0UPUHTHLIX ). YUepe3 mpomoaropaThlii
MO3T MIPOXOISIT BOCXOISIINE MYTU CIYyXOBOM, BECTUOYISIPHOIA,
MIPOIPUOLENTUBHON U TaKTUJILHOI 4yBCTBUTEILHOCTHU.

3.5.3. CPEJJHU MO3T

B cocTaB cpegHero mo3ra BCXOIST YETBEPOXOJIMUS, YepHas cyOCcTaHIIUS U
KpacHble gnapa. B mepenHux 0yrpax 4eTBEpOXOJIMUS HAXOIATCS 3pUTEIbHbIE
MOJKOPKOBBIE LIEHTPHI, a B 3aJHUX — CJIyXoBbie. CpenHUi MO3r
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y4acTBYeT B peryslii OBUKEHUI IJ1a3, OCYILIECTBIISIET 3pauKOBBINA pedieke



(pacmmpeHue 3paykoB B TEMHOTE U Cy>K€HME X Ha CBETY).

YeTBepoX0aMUs BHIMOJTHSIOT Psi peaKlnii, SIBJISIIOIINXCS KOMIIOHEHTaMU
OpPUEHTUPOBOYHOTO pediiekca. B oTBeT Ha BHe3aInHOe pa3apakeHue MIPOUCXOIUT
TMOBOPOT TOJIOBHI U IJ1a3 B CTOPOHY pa3pakuTesl, a Y SKUBOTHBIX—
HacTopaxkuBaHue yieil. DTot pediekc (o U. I1. [TasaoBy, pedaekc «Hto
Takoe?») HeoOXOoIuM IJIsI MOATrOTOBKM OpTraHM3Ma K CBOEBPEMEHHOI peaklny Ha
JIt060e HOBOE BO3JIEiiCTBUE.

YepHas cybcTaHILMS CpeIHero Mo3ra UMeeT OTHOILIeHUE K pediekcaM XKeBaHUs U
IJIOTaHUsI, YYaCTBYET B peTYJISILIMU TOHYCa MBI (0COO€HHO NP BHIIOJIHEHUN
MEJIKMX IBVDKEHUI najibllaMy PyK) U B OpraHU3alli COIPY>KeCTBEHHBIX
IBUTATEJIbHBIX peaKLIuii.

KpacHoe si1po cpenHero Mo3ra BBIIIOJHSIET MOTOPHbIE PYHKIIMUA — PEryaupyeT
TOHYC CKeJIETHBIX MBIIIILI, BbI3bIBasl yCUJIEHUE TOHYCA MbIIIL-CTU0aTe e,
Oka3bIBasi 3HaUUTEJILHOE BJIMSIHUE Ha TOHYC CKEJIETHBIX MBIIIIL, CPEIHMUIA MO3T
MPUHUMAET yJacTHe B psifie yCTAaHOBOYHBIX pedJIEKCOB MO aepsKaHMsl TO3bI
(BBIMPSIMUTEIBHBIX — YCTaHOBKE TeJla TEMEHEM BBepX U JIp.).

3.5.4. IPOMEXYTOYHbLIN MO3T

B cocTaB nmpoMexXyTOUYHOTO MO3Ta BXOMIST TaJlaMycC (3pUTeIbHbIE OYTPhI) 1
runoTtaiamyc (mogdyropne).

Yepes Tamamyc poxoaT Bce apdepeHTHbIe MyTH (32 UCKITIOUeHUEM
00OHSTEILHBIX ), KOTOPbIe HAIIPABJISIIOTCS B COOTBETCTBYIOIINE BOCIIPUHUMAIOIIE
001acTH KOphI (CIyXOBBIe, 3pUTEIbHBIC U TIp.). Sapa TajaMyca moapa3nesiioTcs
Ha cnenuduyeckre n Hecriemupuueckre. K cnenmdryecknuM OTHOCST
nepexKiIoyaTebHble (peeiiHbie)siapa U accouaTuBHbie. Uepes
MepeKIoYaTebHbIe Sapa TadamMmyca nepenaroTcsa apdepeHTHbIE BAUSHUS OT BCEX
pelenTOpoB Tejua. ACCOLMaTUBHBIE SIApa MOJYYaloT UMITYJIbCHl OT
MepeKIoYaTeIbHbIX saaep 1 obecreynBaroT ux B3auMoaeicreue. IloMmumo atux
g1ep B TaJlaMyce MMEIOTCS Hecrelpuueckre saapa, KOTopble OKa3hbIBalOT KaK
aKTUBHUPYIOIIME, TaK U TOPMO3SIIIME BIUSIHUS Ha HEOOJIbIIMEe 0071aCTU KOPHI.
bnarogapst oOIIMPHBIM CBSI3SIM TajlaMyC UTpaeT BasKHEHUIIyIo poJjib B
>KMU3HEeIEesATeIbHOCTU opraHru3Ma. UMnyabChl, HayIyde OoT TajlaMyca B KOpy,
W3MEHSIIOT COCTOSITHHE KOPKOBBIX HEMPOHOB U PETYIUPYIOT PUTM KOPKOBOM
akTuBHOCTU. C HeMOCPEICTBEHHBIM yyacTUEeM TajlaMyca IIPpOUCXOdUT oOpa3oBaHue
YCJIOBHBIX pedaeKCOB 1 BbIpabOTKa ABUTraTeIbHLIX HaBBIKOB, (GOpMUPOBaHIE
SMOLIMI YeJloBeKa, ero MUMUKHU. Tanamycy IpuHaIjIesKuT 00abIast pojib B
BO3HMKHOBEHMU OIIYILEHNI, B YaCTHOCTH olnylueHus 6oyu. C ero nesaTeJIbHOCThIO



CBSA3bBIBAIOT PETYJISALINIO 6I/IOpI/ITMOB B 2KM3HU 4YCJIOBEKA (CYTO‘IHI)IX, CC€30HHBIX U
Ip.).
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rI/IHOTaJ'IaMYC ABJACTCA BBICIIMM ITOOKOPKOBBIM HECHTPOM PETYISAINN
BereTaTUBHBIX QPYHKIIMIA, COCTOSIHUIA O0APCTBOBAHUS 1 CHA. 31€Ch PACIIOI0XKEHbI
BeTeTaTUBHbIEC LICHTPbI, pEryaupylolle oOMEH BEllECTB B OpraHUu3Me,
obecrieunBarolye rmoaaep>kaHrie MOCTOSTHCTBA TeMIlepaTyphl Teja (y
TEIUIOKPOBHBIX) 1 HOPMAJILHOT'O YPOBHSI KPOBSIHOTO IaBJ€HUS, MO IeP>KIBarOIIAe
BOJHBIN OajlaHC, peryJupylolle 4yBCTBO Irojioja 1 HachllleHus. Pa3apakeHust
3aJHUX A0Cp rmriorajlaMyca BbI3bIBA€T YCHMJICHUE CUMIIaTUYCCKUX BJH/IHHHﬁ, a
nepeIHux — IMapacuMmnaTudeckue 3PpPeKThl.

bnaromaps cBsi3u runoTtanamyca ¢ runoduzoM (TuroTajaamMo-runoduszapHast
CHUCTEMa) OCYILECTBISIETCSI KOHTPOJIb AeSITeIbHOCTH XKeJie3 BHYTPEHHEN CeKpeLn.
BereratuBHbIE 1 TOPMOHAJIbHBIC p€aKII, pECryjanupyCeMbIC€C T'NI1O0TaIaMyCOM,
SABJIAAOTCA KOMITIOHEHTAMM SMOIIMOHAJIBHBIX M IBUT'AaTCJIbHBIX peaKLIHﬁ YecJIOBEKaA.

3.5.5. HECIIEHNOUNYECKAA CUCTEMA MO3T A

Hecnenuduueckas cucreMa 3aHUMaeT CPeIMHHYIO YacTh CTBoja Mo3ra. OHa He
CBsI3aHa C aHAJIM30M KaKoM-In00 crnelupuieckoi 4yBCTBUTEIbHOCTU WM C
BBIMTOJITHEHUEM OIIpeNeIeHHbIX peaeKTOpHBIX peakiuil. UMmyabCchl B 3Ty cUCTEMY
MOCTYMAlOT yepe3 00OKOBbIE OTBETBJIEHUS OT BCeX cnelupuuecKux myTei, B
pe3yabTaTe 4yero obecneunBaeTcs Ux oo0lIMpHoe B3auMoaenctaue. s
HecrenuPUUecKoil CUCTEMBI XapaKTepHO paclojoKeHe HEpOHOB B BUIE
nuddy3HoI ceTn, obunne u pa3HoobOpas3re NX OTPOCTKOB. B CBSI3M ¢ 3TMM OHa 1
MOJIy4mnjia Ha3BaHUEe CETEBUIHOTO 00pa30BaHMs WM PETUKYJISIpPHON (popMalivu.
PaznuuaroT nBa Tuma BIMSHUS HeclelMPUUeCcKo CUuCTeMbl Ha paboTy Apyrux
HEPBHBIX LIEHTPOB — aKTUBHUpYIOllee U TopMo3sdiee. Oba Tumna 3TUX BIUSHUA
MOTYT OBITh BOCXOISIIMMU (K BbIIIeIEXKaAIUM [EHTpaM) U HUCXOISIIIUMU (K
HIDKeJIeKalnM 1ieHTpaMm). OHU ciysKaT IJIsl peryJupoBaHusl GYHKIIMOHAJIbLHOT'O
COCTOSIHMSI MO3Tra, YPOBHSI 00IPCTBOBAHUS M PETYJISILIMA TTO3HO-TOHUYECKUX 1
(da3HbBIX peaklMii CKeJIeTHBIX MBIIIILI.

3.5.6. MO3XKEYOK

Mo3:xeuoK — 3TO HajJcerMeHTapHoe 00pa3oBaHUe, HE MMEIollee He-
MOCPEICTBEHHBIX CBSI3€M C MCIIOJHUTEIbHBIMU anmapaTaMu. Mo3>Ke4OoK COCTOUT
13 HeMapHOro o0pa3oBaHMSI — 4YE€PBS U MapHBIX MOJYyIIapUN.



OCHOBHBIMU HEMPOHAMU KOPHI MO33KeUKa SIBJISTFOTCSI MHOTOUMCIIEHHBIE KIeTKU
ITypkunbe. biarogapsi oOIIMPHBIM CBSI3SIM (Ha KaXKI0M KJIETKe OKAaHUYMBAETCS 10
200 000 cuHaricoB) B HUX NPOUCXOIUT MHTETpaLlsl CaMbIX pa3JIMYHbIX CEHCOPHBIX
BJIMSIHUM, B TIEPBYIO ouepeb IMPONPHUOLEITUBHBIX, TAKTWIBHBIX U
BeCcTUOYISIpHBIX. [IpencTaBuTeIbCTBO pa3HbIX NepudepruUecKrIX pelenTopoB B
Kope
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MO33KeUKa UMEET COMATOTO-TIMYECKYI0 OpraHn3aInio (rped. coMmaToc — TeJo,
TOIIOC — MECTO), T. €. OTpakaeT IOPSIIOK UX PACIOJOXEHHUS B TeJle YeJoBeKa.
Kpome Toro, aTOT NOpsIIOK pacloIoXKeHUs] COOTBETCTBYET TAKOMY K€ ITOPSIIKY
PAaCIIOJIOKEHMS IIPEICTaBUTEIbCTBA YUACTKOB TeJjia B KOpe OOJIbIINX ITOJYIIapuid,
yTo obyieryaetT oomMeH nHopMalreil MexXay KOpoid 1 MO3KeUKOM 1 obecrieurBaeT
X COBMECTHYIO HeSITeJIbHOCTh B YIIpaBJIeHUU ITOBeIeHeM YeaoBeKka. [1paBmibHas
reoMeTpuyecKasi OpraHm3alus HeMpoOHOB MO3XKeuKa 00yCJIOBIMBaeT ero 3HaueHue
B OTCUETE BPEMEHH! M YETKOM IOAAepsKaHUI TeMITAa UKINISCKNX IBVKEHMIA.
OcHOBHOI QYyHKIIMEN MO3KeuKa SIBJISIETCSI peryasiys MMO3HO-TOHUYECKUX peakKIInit
1 KOOpIWHAIINS IBUATATeIbHON nedrenbHocTh (Opbenn JILA., 1926).

ITo anaToMHUYecKUM 0COOEHHOCTSIM (CBSI3SIM KOPBI MO3XKe4UKa C ero siapaMu) 1
GyHKIIMOHAILHOMY 3HaU€HUIO MO3KE€UOK MOJApa3nesiioT Ha TPU MPOdOIbHbIe
30HBI:

* BHYTPEHHIOIO WM MeIUalbHYyI0 —KOpY 4epBsl, QYHKIIMEN KOTOPOI SIBJISIETCSI
peryJisiiusl TOHyCa CKeJIETHBIX MBIIIIL, NOoaaep>KaHne O3kl 1 paBHOBECUS Tea;

*  MIPOMEXYTOUHYIO — CpeIHIOI0 YacTh KOPHI MOJIyIIapuii MO3KeuKa, QYHKIINS
KOTOPOI1 COCTOUT B COIIaCOBAHUM IMO3HBIX PeaKIINil CIBKEHUSIMU 11 KOPPEKIIUU
OlINOOK;

* OOKOBYIO WJIM JlaTepaibHYIO KOpY MOJyIlIapuii MO3KeuKa, KOTopasi COBMECTHO
C IPOMEXXYTOUYHBIM MO3TOM M KOPOU OONBIINX MOJyIIapuii y4acTBYeT B
MPOTPaAaMMUPOBAHNUM OBICTPHIX OAIMCTUUECKUX NBMXKEHUMN (OPOCKOB, yIapoB,
MPbLKKOB U TIP. ).

3.5.7. BASAJIBHBIE SAJIPA

K 6a3ajbHBIM SiIpaM OTHOCST M0JIOCATOE TEJIO, COCTOSIIEe U3 XBOCTATOIO sIIpa 1
CKOpPJYIIbI, ¥ OJIeTHOE SIIPO, a B HACTOSIIIEe BpeMS IPUUNCISTIOT TaKKe
MUHIaJeBUIHOE TeJio (OTHOCSIIeecs K BereTaTUBHBIM LIEHTpaM JTUMOMYeCcKoit
CUCTEMBI) U YepHYI0 CyOCTaHIIUIO CpeIHEro Mo3ra.

AddepeHTHBIE BIUSHUS MPUXOIIT K 0a3aJIbHBIM SIIpaM OT PelielITOPOB Tejla uepes
TajaMyc 1 OT BceX obJiacTell Kopbl 00JbIINX TTojyniapuii. OHM MoYTH
HUCKJIIOUUTEIbHO MOCTYMAKOT B IojlocaToe Tejlo. DPdepeHTHbIe BAUSIHUS OT HETo
HAIIpaBJISIIOTCS K 6JIeTHOMY SIIPY U Jajiee K CTBOJIOBBIM LIEHTpaM



SKCTpanupaMUIHON CUCTEMBI, a TaKXKe yepe3 TajlaMyc o0paTHO K Kope.
bazanbHEBIe sigpa y4acTBYIOT B 00pa30BaHUM YCJIOBHBIX pedIeKCOB 1 OCY-
IIECTBJICHUHU CJIOXKHBIX 0€3yCIOBHBIX pedaeKkcoB (000pPOHUTENbHBIX,
nuiea00bIBaTeAbHBIX 1 Ip.). OHM obecneunBaroT HEOOXOOUMOE MOJI0KEHME Tela
BO BpeMs GU3NYecKoii paboThl, a TakKxKe MPOTeKaHe aBTOMAaTUYeCKIX
PUTMUYECKUX NBUKEHUI (IpEeBHUX aBTOMATU3MOB).
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bienHoe aapo BHIMOIHSIET OCHOBHYIO MOTOPHYIO (DYHKIIUIO, @ IOJIOCATOE TEJIO
peryjaupyer ero akTUBHOCTb. B HacTos11ee BpeMsI BbISIBJIEHO 3HaUeHEe XBOCTATOIO
Sg7pa B KOHTPOJI€ CJIOXKHBIX IICUXUUYECKUX MPOLIECCOB—BHUMAaHUS, MaMSITH,
oOHapy>KeHNN OIINOOK.

3.6. BETETATUBHAA HEPBHAA CUCTEMA

Bce ¢pyHKIIMM opraHmu3Ma yCcJIOBHO MOXHO pa3/ieIuTh Ha cOMaTUUecKue, Ui
aHUMaJIbHbIe (3(KMBOTHBIE), CBSI3aHHBIE C BOCIIpUSITHEM BHeIIHeW MH(popMaum u
IesITeJIbHOCThIO MBIIIIL, U BereTaTUBHBIE (paCTUTEIbHbIE), CBSI3aHHbIE C
NesITeJIbHOCThIO BHYTPEHHUX OPraHOB, — IPOILECChl bIXaHMsI, KPOBOOOpallleHMs],
NuileBapeHus], BblIeJleHus], 0OMeHa BelleCTB, pOcTa M pa3MHOXKEHMSI.

3.6.1. DYHKIIMOHAJBHAS OPTAHU3AIINSA BETETATUBHOM
HEPBHOI CUCTEMBI

BereratuBHOI HEpBHOM CUCTEMOI Ha3bIBalOT COBOKYIMHOCTD 3(pdepeHTHBIX
HEPBHBIX KJIETOK CIIMHHOI'O U TOJIOBHOT'O MO3ra, a TakxKe KJIeTOK OCOOBIX Y3JI0B
(raHriMeB), MHHEPBUPYIOIIUX BHYILIPpEHHUE OpraHbl. Pa3apakeHns1 pa3anyHbIX
pelienTOPOB Tejla MOTYT BbI3BaTh U3MEHEHUs] KaK COMaTUUYeCKUX, TaK 1
BereTaTUBHLIX (PYHKIIMIA, Tak KaK apdepeHTHbIE U LIEHTpaJIbHbIE OTIebl 3TUX
pedaeKTopHbIX OyT ob1re. OHU pa3InyaroTCs JUIIL CBOMMU 3PpdepeHTHLIMU
oTneaaMu. XapakKTepHOil 0cO0eHHOCThIO 3PPepeHTHBIX ITyTel, BXOIIIIUX B
pedIeKTOpHbIE TYTU BeTeTaTUBHBIX pedeKCOB, SIBJISIETCS UX IBYXHEHPOHHOE
ctpoeHue (oauH HelipoH Haxoautcsd B LIHC, apyroii — B raHriavsx Wi B WH-
HEepBUPYEMOM OpTaHe).

BereraTuBHast HepBHasl cUiCTeMa MoJpa3esieTcsl Ha ABa OTlesia —
CUMIIATUYECKNI U TTapacuMIaTuIecKuii (puc. 5).

DddepeHTHbIE TYTU CUMITIATUYECKOM HEPBHOM C M C T € -M bl HAUMHAIOTCS B
IPYJIHOM U MTOSICHUYHOM OTHEJIaX CIIMHHOTO MO3Tra OT HEMPOHOB €ro O0OKOBBIX
poros. Ilepenaua Bo30y>KneHHs ¢ TIpeay3710BbIX CUMIATUUECKUX BOJOKOH Ha



MOCJIey3/J10BbIe IPOUCXOOUT ¢ yYacTHUEM MeauaTopa alleTUIX0JIMHa, a ¢
MOC/IeY3JI0BBIX BOJIOKOH Ha MIHHEPBUpPYEMbIe OpTaHbl — C y4JacTHeM MeauaTtopa
HopaapeHalnHa. MCKiItoueHneM sIBJISIIOTCSl BOJIOKHA, MTHHEPBUPYIOIIME ITIOTOBbIE
JKeJie3bl M pacIIipsIoIIe COCYIbl CKeJETHBIX MBIIIIL, TIe BO30yKIeHre
rnepenaeTcs ¢ IIOMOIIbIO alleTHIXOJIMHA.

DddepeHTHbIE ITYTU TTapacUMITIaTUYECKOM HEPBHOM C M C T € Mbl HAUMHAIOTCS B
T'OJIOBHOM MO3Tre — OT HEKOTOPHIX sSIAep CpeIHEero U MpoaoaroBaToro Mo3ra, u B
CIIMHHOM MO3Tre — OT HEelipOHOB KpPECTIIOBOro oTaena. IIpoBeneHre Bo30yKaeHUs
B CHMHAIICaX MapacUMIIaTUYECKOro MyTHU MPOUCXOIUT ¢ yYacTUEM MeauaTopa
aleTwiIxoauHa. Bropoit
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Puc. 5. Beecemamuenas nepenas cucmema
Cnesa — obaacmbp 6biXx00a 8040KOH! NApACUMNAMU4ecKoli (vepHolii ueem)
U CUMNAMuU4ecKol (3aumpuxo8ano) cucmem.

Cnpasa — cmpoenue s pepenmuoti uacmu pepaekmopHoli 0yeu eeeemamuéHblx
pegnexcos. Cnesa — cxema cpedHezo, npo001208amo20 U CHUHHO20 Mo32d.
Apabckue yugpol — HomMepa 2pyOHbIX CEMEHMO08, pUMCKUEe — HoMepda
NOSICHUYHBIX CeeMEeHMO8.
3¢ depeHTHBIN HEIPOH HaXOIUTCS B MHTEPHUPYEMOM OpraHe WIM BOJIM3M OT HETO.
BriciimM peryiasaTopoM BeTeTaTUBHBIX (QYHKIIUH SIBIISIETCSI TUTIOTaJaMyC, KOTOPBIi

TIEICTBYET COBMECTHO C PEeTUKYJISIpHOU popMaliieid U TUMOMIECKOU CUCTEMOI

IO, KOHTPOJIEM KOPbI 00JIbIINX TToJTymapuii. Kpome Toro, HeiipoHHI,
pacmoyioKeHHbIE B CAaMUX OpTraHaX WM B CUMIATUYECKUX y3JIaX, MOTYT
OCYIIECTBJISITh COOCTBeHHBIEe pediieKTopHble peakuuu 6e3 yyactus [IHC —
«repudepudeckre pedaeKkchbi».

3.6.2. DYHKIIMU CUMIIATUYECKOUN HEPBHO¥ CUCTEMBI

C yyaCcTuem CUMIIATUYECKOMI HepBHOﬁ CHUCTCMBEI ITPOTEKAIOT MHOTHEC Ba’KHbIC



pedJieKchl B OpraHn3Me, HalpaBjaeHHbIE a o0ecIieuyeHre ero JesITeJIbHOTO
COCTOSIHUSI, B TOM YHCJIe — €ro IBUTaTeJIbHOM aKTMBHOCTU. K HUM OTHOCSTCS
pediieKChl paciupeHus: OpOHXOB, yUallleHUsI U YCUJIeHUST cepaeUHbIX
COKpallleHUi, pacllIMpeHs COCYIOB ceplila U JIETKUX MPU OJTHOBPEMEHHOM
CY>KEHMU COCYJOB KOXHU 1 OpraHoB OPIOIIHO MOoJOCTH (0bOecreyeHne
repepacripeaejeHus KpoBH), BEIOpOC NeMOHUPOBAHHON KPOBY U3 MIEUYEHU 1
ceJIe3eHKHM, paclllelIeHre TJIMKOTeHa 10 ITF0KO3bl B MeueH (MoOuIn3anus
yIJ1€BOMOHBIX UICTOUHUKOB SHEPIUM), YCUIEHUE IesTeIbHOCTU Kejle3 BHyTpeHHe!
CEeKpellH U MOTOBBIX Keje3. CuMnaTuyeckast
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HEepBHAas CUCTeMa CHIKAET NesITeJIbHOCTD psifa BHYTPEHHUX OPraHOB: 1
pe3yJbTaTe CY>KEeHUsI COCYJIOB B ITOYKAX YMEHbIIAIOTCS IIPOLIECChl MOYe-
o0pa3oBaHMsI, yTHETAETCS CEKpeTOpHasi 1 MOTOpHasl OesITeIbHOCTh OPraHoOB
JKeJ1y IOUHO-KHUIIIEYHOTO TpaKTa; MpeJoTBpallaeTcss akT MOYEUCITy CKaHUsI —
pacciiabisieTcsl MBI CTEHKM MOYEBOTO ITy3bIpsI U COKpalllaeTcsl ero COUHKTEP.
IToBbIlIeHHAs! aKTUBHOCTH OpTaHU3Ma COIIPOBOKIAETCS CUMITAaTUYECKUM
pedaekcoM paciuupeHus 3pauka. OrpoMHoe 3HaueHue 111 JBUTraTeIbHOM
IesTeJIbHOCTU OpraHnu3Ma nuMeeT TpodriecKoe BINSIHIE CUMIIATUYECKUX HEPBOB
Ha CKeJIeTHBIE MBIIIIIBI, yayulllaiollee X oOMeH BellecTB U QYHKIIMOHAIBLHOE
COCTOSIHME, CHMAalOlllee YTOMJIEHHE.

CuMITaTUYECKUI OTIIeT HEPBHOI CHCTEMBbI He TOJIBKO IOBBIIIIAET YPOBEHD
GyHKIIMOHMpPOBaHUS OpraHU3Ma, HO 1 MOOMJIM3YeT eT0 CKPhIThIE
dyHKIIMOHANIBHBIE pe3epPBbl, aKTUBUPYET NEeATEIbHOCTb MO3Ta, MOBLIIIAET
3alllTHBIE peakly (MMMYHHbBIE peakliu, 6apbepHble MeXaHU3MBI U JIp.),
3amycKaeT ropMoHajbHble peakluu. OcobeHHOe 3HaUeHe UMeeT CUMITaTU4ecKast
HepBHAasl cUCTeMa IIpU pa3BUTUI CTPECCOBBIX COCTOSIHUIM, B HanboJjee CI0KHBIX
yclioBusIX skuzHenesaTeabHocTu. JI. A. OpbOenn noguepKrBa BaxkHeillee 3HaueHe
CUMIATUYECKUX BIMSHUMI IJIs1 TIpUCIIOcO0IeHrs (amanTalnn) opraHu3Ma K
HanpspkeHHOM paboTe, K pa3IndyHbIM YCIOBUSIM BHEIIHEH cpelibl. DTa QyHKIINS
ObU1a MM Ha3BaHa aJanTallMOHHO —TpOopUIECKOIM.

3.6.3. DYHKIIMU IAPACUMITATUYECKOM HEPBHOI CUCTEMBbI

ITapacummaTuyeckasi HepBHasi CUCTeMa OCYILECTBJISIET Cy>KeHue OPOHXOB,
3aMeJIeHNe U ocaabJieHne cepIedYHbIX COKpallleH!il; Cy>KeHe COCYIOB cepllia;
TOTNOTHEHNE BHEPropecypcoB (CMHTE3 INIMKOreHa B TeYeHU U yCUJIEHUE MTPOIIeCCOB
NUIeBapeHusl); yCUIeHne MpoliecCoOB MoYeoOpa3oBaHUs B IMMOYKaX U obecreueHne
aKTa MOUYeHMCITyCKaHUs (COKpallleHe MBIIII MOYeBOIro My3bIpsl U pacciabiieHne



ero cunkrepa) u np. [lapacumnaTtuyeckast HepBHasl ccTeMa MPEeNUMYIEeCTBEHHO
OKa3bIBaeT IyCKOBbIE BIMSIHUS: Cy>KeHHUe 3padyKka, OpOHXOB, BKIIOUEHNE
NesITeJIbHOCTU MUILeBapUTEIbHbBIX XXeJie3 U T. II.

JessiTeIbHOCTH MapacUMIIaTUUECKOro OTJie/Ia BereTaTUBHOU HePBHOI CUCTEMBI
HampaBJjieHa Ha TeKYIYIO peryJisiiuio GyHKIIMOHAIBLHOIO COCTOSIHUS, Ha
noaaepKaHue MOCTOSTHCTBA BHYTPEHHEN cpelibl — IroMeocTasa.
ITapacummaTuyeckuii oTaen odecriednBaeT BOCCTAaHOBIEHNE pa3IMUYHbIX
dur3ronornyecknx mokasareneil, pe3Ko M3MeHEeHHbBIX Mocje HAIIPSDKEHHOM
MBbIIIEYHOI pabOThI, MOIOJHEHNE U3PacX0d0BaHHBIX 3Hepropecypcon. Meauarop
rnapacuMNaTUIeCKON CUCTeMbl — alleTUJIXOJIMH, CHIKAsl 4yBCTBUTEJILHOCTD
aJlpeHOpeleNTOPOB K JEeMCTBUIO aJpeHalMHa 1 HopaJpeHajlnHa, OKa3bIBaeT

onpecaCJICHHOC aHTUCTPCCCOPHOC BJIIUAHUC.
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Puc. 6. Becemamuensie pegaexcobi

Bausinue nosoxcenus mena na wvacmomy cepoeuHwviX cOKpaujeHuii
(yo./mun). (Ilo.MocendosuuM.P., 1972)

3.6.4. BETETATUBHBIE PEG®JIEKCbHI

Yepes BereTaTUBHBIE cCMMIAaTHUYeCcKKUe U ITapacuMnatndeckue nyt ITHC
OCYIIECTBJISIET HEKOTOPbIE BereTaTUBHBIE pedIeKChl, HAUMHAIOIIECS C
Pa3INYHBIX PELENITOPOB BHEITHEN M BHYTPEHHEN Cpellbl: BUCIIEPO-BUCIIEpaIbHBIE
(C BHYTpEHHMX OpTraHOB Ha BHYTPEHHME OpraHbl — HAIpUMeEP, IbIXaTeJIbHO-
ceplieuHblit pediekc); nepMo-BUcIiepaabHbIe (C KOKHBIX TOKPOBOB — M3MEHEHHE
TeITeJIbHOCTA BHYTPEHHUX OPTaHOB IIpH pa3gpakeHUN aKTUBHBIX TOUEK KOXKH, Ha-



MpUMep, UTJI0yKaJbIBAaHUEM, TOUYEUHBIM MacCaXKeM); C pelelITOPOB IJ1a3HOT'O
s10;710Ka — rj1a30-ceplieyHblil pediekc AlHepa (ypexxeHue cepalebreHunii mpu
HaJlaBJIMBAaHUU Ha TJIa3HbIe SI0JI0KM — MapacuMIlaTU4ecKuii 3¢ ¢heKT); MOTOPHO-
BUCILIEpaJIbHbIe— HaIlpUMep, OPTOCTITUYECcKas mpoba (yJalleHue cepaiedueHus
MpHY nepexoie U3 MOJI0XKEHUS JiexKa B TI0JIOXKeHNE CTOSI — CUMIIaTU4YecKuit -
dekT) 1 np. (puc. 6). OHU UCHONB3YIOTCS IJIST OLICHKU (DYHKIIMOHAIBLHOTO
COCTOSIHUSI OpraHn3Ma 1 0cCOOEHHO COCTOSIHUSI BereTaTUBHOM HEPBHOM CHCTEMbI
(OLIEHKM BJIMSIHUSI CUMITIATUYECKOI'0 WJIY MapacuMIIaTUYECKOIo ee OTIea).

3.7. JNMBNUYECKAS CUCTEMA

ITon nMMbryecKoi CUCTEMOM TOHMMAIOT PSJ KOPKOBBIX Y MOIKOPKOBBIX
CTPYKTYDP, GYHKIIMY KOTOPBIX CBSI3aHBI C OpraHU3alel MOTUBALIMOHHO-
SMOLIMOHAJILHBIX PEAKIIMA, ITpoLlecCCaMy NaMSITU U 00yJYeHusI.

KopkoBbie oTaebl AMMONYECKON CUCTEMBI, IPEACTAaBISIONINE €€ BBICIINIA OTIE],
HaXOMSTCI Ha HYDKHUX Y BHYTPEHHUX MOBEPXHOCTAX OOJIBIINX IOJYyIIApUA
(y4yacTku J100HOI KOpPBI, MOSICHAs! U3BWJIMHA WX JIMMOWYECKasi Kopa, TUIINoKaMI 1
1p.). K HogKopKoBbIM CTpYyKTypaM JUMONUYECKON CUCTEMbl OTHOCSIT TUIIOTaJIaMyc,
HEKOTOpHBIE Spa TajJjamMyca, CpeIHEro MO3ra U peTUKyJIsapHoi dopmanu. Mexmy
BCEMHU STUMU
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OTIeJIaMU UMEIOTCS T€CHbIE TIpSIMbIE X OOpaTHBIE CBSI3U, 00pa3yIolIre TaK
Ha3bIBAEMOE «JIMMOMYECKOE KOJIbLIO».

JInmmbunyeckas cucTeMa yJdacTBYeT B CaMbIX Pa3HOOOPa3HbIX MPOSBICHUSIX
IeATEIbHOCTH OpraHU3Ma — B PETYJISIIMA MUIIEBOTO ¥ MAUTHEBOrO MOBEICHMS,
LIUKJIa COH-00IpCTBOBAaHMKE, B Ipoleccax GopMUPOBAHNUS IMaMITHOIO ciena
(OTIOKEeHUSI U U3BJICUEHUS 13 MTaMSITH), B Pa3BUTUM arpecCUBHO-000POHUTEIbHBIX
peakiuii, obecrieunBasi U30MpaTeabHbIA XapakTep nmopeneHus. OHa Gopmupyer
MOJIOXKUTEIbHbBIE M OTPULIATEIbHBIE SMOLIMMCO BCEMU OBUTATEIbHBIMMU,
BEreTaTUBHLIMU 11 TOPMOHATBHBIMU X KOMIIOHEHTaMU. DJIEKTPUIECKIE
pa3apakeHus pa3InYHbIX YYaCTKOB JUMOUYECKON CUCTEMBbI Yepe3 BXKMBJICHHbBIE
3JIEKTPObI (B 3KCEPUMEHTAX Ha XXUBOTHBIX, B KIIMHUKE P JIeYeHUN OOJIbHbBIX )
BBISIBUJIM HAJIMUKE LIEHTPOB YIOBOJBCTBUS, (POPMUPYIOLIMX TTOJIOXKUTEIbHBIE
SMOLINM, U HEYTOBOJILCTBUS, (GDOPMUPYIOIIMX OTPULIATEIbHBIE SMOLIVN.
M3onupoBaHHOE pa3apakeHWe TaKMX TOYEK B TJIyOOKMX CTPYKTypax Mo3ra
YeJIOBEKa BBIZbIBAJIO TTOSIBJIEHUE UYBCTBA «OE€CIIPUYMHHOM pagoCTr»,
«becnpeIMeTHOM TOCKM», «0€30TUETHOTO CTpaxa».



3.8. DYHKIIVMHU KOPBI BOJIBIIUNX IMOJYIIIAPUI1

Y BbICIINX MJIEKOTIATAIOIIUX KMBOTHBIX M YejloBeKa BeayuuM otaeaom LIHC
SIBJISIETCSI KOpa 0OJIbIINX MOJYILIapUid.

3.8.1. KOPKOBBIE HEMPOHBI

Kopa npencrasiseTr coboii ciioii ceporo BellecTBa TOMIIUHON 2-3 MM,
coJiepKallliii B cpeqHeM OKoJo 14 MiIpa. HEpBHBIX KJIE€TOK. XapaKTepHBIM B Hell
SIBJISIETCSI O0MIMe MEKHEMPOHHBIX CBSI3€M, pOCT KOTOPKIX MpoaokaeTcs no 18
JIET, a B psIAe CAy4yaeB U Jajiee.

OCHOBHBIMU TUITAMU KOPKOBBIX KJIETOK SIBJISIFOTCSI TIMpaMUIHbIE U 3Be3q4UaThie
HEWpOoHbI. 3Be31UaThle HEUPOHBI CBSI3aHBI C MPOLIeCCaMU BOCIIPUSITHUS
pa3npakeHuil 1 00beIUHEHUEM NeSITeIbHOCTU Pa3JIMUHbBIX TTMPaMUITHBIX
HEMPOHOB.

ITnpamMuHble HEHPOHBI OCYLIECTBISIOT 3DPEePEeHTHYIO PYHKIIMNIO KOPHI
(mpeuMylleCTBEHHO Yepe3 MMpaMUIHBINA TPAaKT) U BHYTPUKOPKOBbBIE MIPOLIECCHI
B3aMOJIECTBUS MEX Y yIaJeHHBIMU IPYT OT Opyra HeilpoHamu. Hanbonee
KpyTHbIe MApaMUIHble KJIeTK — TUTaHTCKUe nupaMuabl beria HaxoaaTcs B
nepengHell HeHTpaabHON N3BUINHE (MOTOPHOM 30HE KOPHI).

OyHKIIMOHATBLHON e TUHUIIEN KOPHI SBJISIETCS BEPTUKaIbHAs KOJIOHKA
B3alIMOCBSI3aHHBLIX HEMPOHOB. BEITSIHYTHIE€ 110 BEPTUKAJIM KPYIHbIE MPaMUIHbIE
KJI€TKH! C pPacCMOJ0KEHHBIMUA Hal HAMU 1 MOJ HUMM HEipoHaMU 00pa3yroT
dyHKIIMOHANBEHBIE 00beIMHEHNST HelipOHOB. Bce HelipOHbI BepTUKAIbHOMN KOJTOHKU
OTBEYAIOT Ha OJHO U TO XXe apdepeHTHOe pa3apakeHue
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(OT OTHOTO 1 TOIO K€ pellerTopa) OOUHAKOBOM peakieil 1 COBMECTHO
dopmupyroT apdepeHTHBIE OTBETHl MMpaMUIHBIX HelipoHOB. 1o Mepe HamoOHOCTH
BEpPTHUKAJIbHbBIE KOJIOHKM MOTYT O0beIUHATHLCS B 001ee KpyIIHbIe 00pa30BaHUS,
obecreunBasl CJI0XKHbBIE peaKIvMN.

3.8.2. DYHKIIMOHAJBHOE 3HAYEHUE PA3JINYHBIX KOPKOBBIX
IMOJIEN

ITo ocobeHHOCTSIM CTpoeHUs U GYHKIMOHATILHOMY 3HAYEHUIO OTIEIbHBIX
KOPKOBBIX YUaCTKOB BCSI KOpa Moapa3uesiseTcs Ha TP OCHOBHBIE T'PYIINbI MOJIei
— IepBUYHLIE, BTOPUYHbIE U TpeTUYHbIE (puc.7).

IlepBruHBIe MO CBSI3aHbI C OpraHaMy YyBCTB M OpraHaMu IBVDKEHUS Ha



nepudepun. OHU obecrieunBarOT BOZHUKHOBEHHUE OliylleHuii. K HuM oTHOCSTCS,
HaIpuMep, IoJjie 60JeBOM 1 MBIILIEYHO-CYCTaB-HOI UyBCTBUTEJIHLHOCTU B 3aIHEM
LIEHTPpaJIbHOM M3BUJIMHE KOPbI, 3pUTEJIbHOE M0JIe B 3aThIJIOYHOM 001acTy,
CJIYXOBOE€ MoJie B BUCOUYHOI 00J1aCTU M1 MOTOPHOE T10JIe B MepeIHel LIeHTpaTbHOMI
n3BWINHE. B TIepBUYHBIX TOJISIX HAXOASTCS BHICOKOCHEMATN3UPOBAHHbBIE KJIETKU-
OIpeaeanuTe/ I WIN NEeTEKTOPhI, N30MpaTeJIbHO pearupyplie ToJIbKO Ha
orpenejeHHbIe pa3apakeHus. HarpuMep, B 3pUTeIbHON KOpe UMEIOTCSl HEPOHBI-
IeTeKTOPbI, BO30Yy>KIaroliuecs] TOJbKO IPpY BKJIIOUYEHNUU WIN PU BHIKIIOUEHUN
CBeTa, YyBCTBUTEJIbHBIE JIMIIb K OIIpeIeIeHHON ero MHTEHCUBHOCTH, K
KOHKpPETHBhIM MHTEpBajaM CBETOBOTO BO3IEUCTBUS, K OIpe e IeHHON IJIMHE BOJHBI
u 1.0. Ilpn paspylieHny nepBUYHBIX I0JIEH KOPbl BO3HUKAIOT TaK Ha3bIBaeMbIe
KOpKOBasl CIernoTa, KOpKoBasl ri1yxoTa 1 T.II.

BTopuuHble moJjist paconoKeHbI PSIAOM ¢ MepBUYHBIMU. B HUX mpoucxomut
OCMBICJIMBAaHME U y3HaBaHME 3BYKOBBIX, CBETOBBIX U IPYTUX CUTHAJIOB, BOBHUKAIOT
cJioxHbIe hopMbl 00001IeHHOTO BocnpusiTus. I1pu mopazkeHun BTOpUYHBIX MOJIeH
COXpaHsIeTCSI CIIOCOOHOCTD BUMIETh IIPpeIMETHhI, CJIbIIIATh 3BYKH, HO YeJI0BEK UX HE
y3HaeT, He IOMHUT 3HaUeHUSI.

TpetuuHbIe MOJIS1 pa3BUTHI IIPAKTUUYECKM TOJIBKO Y UeJI0BeKa.

Comaruyeckoe CeHCOpHOE none

MotopHoe none

33.\.['01#1\7'\ LEHTDARBHAEA MABAIMHE

MepeHAn LEHTPANLHAR U3BUIIAHE
CnyxoBoe none

\
3pwTeNbHOE NORES

MLt

Puc. 7. Ilepsuunbie, 6mopuutvie u mpemuutvle N0AsL KOPbl 00AbULUX NOAYULAPULL
Ha A: kpynnbie mouku — nepeuunvle nos, cpeoHue — emopu4Hble noJs,
menkue — mpemuunwie noas (no I'HU. I[loaskoe 1964, A.P. Jlypus, 1971)

Ha B: nepsuunsie (npoekyuonnsie) noas Kopvl 604buUX NOAYULADULL
(no B.Ilengpunvo, JI. Pobepme, 1964)
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DTO accolMaTUBHbIE 00J1aCTU KOPhl, 00ecneunBalolre Briciie ¢GopMbl aHaIU3a 1
CHHTe3a 1 (OpMUpPYIOIIMeE 1eJIeHalpaBIeHHY O NOBEIEHYECKYIO NesSITeIbHOCTD
yenaoBeka. TpeTuuyHbIe MOoJIsl HAaXOIITCS B 3aJHEN TTOJIOBUHE KOPbl — MEXIY
TeMEHHBIMHU, 3aThIJIOUHBIMU 1 BUCOUHBIMM 00J1aCTSIMHU, 1 B TIepeIHElN MTOJOBUHE —
B IIepeIHUX YacTsIX JoOHBIX obaacTeil. UX poiab ocoOeHHO BejiMKa B OpraHU3alliu
COTJIaCOBAaHHOM paboThl 000MX MoJiylapuii. TpeTudHbIe MOJIST CO3PEBAIOT Y
yej0oBeKa IM03Ke NPYyruX KOPKOBBIX MOJieil U paHbllle IPYTUX JerpaiupyroT Ipu
CTapeHUMU.

QyHKIOMeN 3aJHIX TPeTUUHBIX MoJeli (TJIaBHBIM 00pa30oM, HIDKHETEMEeHHBIX
obJtacTeii KOphl) SIBJISIETCS IIpUeM, epepaboTka n XxpaHeHrue nHpopmanuu. OHu
dbopMUpPYIOT IpeacTaBlIeHNe O CXeMe Tejla U cXeMe IIPOCTpaHCTBa, obecreunBast
MIPOCTPAHCTBEHHYIO OpHeHTalIo AB:KeHnit. [lepeqHue TpeTU4YHbIE OIS
(mepengHe-100HbIE 001aCTH) BBIMOJIHSIOT OOIIYIO PEryJIsSIIAIO CIOKHBIX (popM
MoBeaeHUs YeaoBeKa, GopMUPYSI HaMEepEeHUs 1 IUIaHbl, IIPOrpaMMbl
MIPOM3BOJIbHBIX JBXKEHUI M KOHTPOJIb 3a UX BBIMOJIHEHMEeM. Pa3BuTne TpeTUUYHBIX
MoJIeli y yejoBeKa CBSI3bIBAIOT ¢ (yHKIMel peun. MebllieHre (BHYTPEHHSISI pedb)
BO3MOXKHO TOJIBKO IIPXA COBMECTHOH NEesATeIbHOCTU pa3IUYHbIX CEHCOPHBIX
cucrteM, obbeqrHeHe MHPOPMAIIUU OT KOTOPhIX ITPOUCXOIUT B TPETUYHBIX ITOJISIX.
I1Ipu BposkIeHHOM HeJOpa3BUTUU TPETUYHBIX MOJIei YeJI0BeK HEe B COCTOSIHUM
OBJIQIETh pPeublo (IPOM3HOCUT JIMIIbL 0€CCMBICIEHHbIE 3BYKM) 1 TaKe
MPOCTEeUIIMMHU ABUTAaTEIbHBIMU HaBbIKaMU (HE MOXET OHeBaThCsl, IOJIb30BAThCS
OpyIMsSIMM TpyHa U T. IL.).

3.8.3. TAPHAS TEATEJBHOCTH U IOMUHUPOBAHUE
MOJYIIAPUN

O6paboTka MHGOPMALIMK OCYILECTBISIETCS B pe3ybTaTe MapHOU OesITeIbHOCTU
000uX moaylIaprii roloBHOro Mo3ra. OmHaKo, Kak mpaBuio,
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OIHO U3 MOJYILIapUii SIBIASIETCS BEIYIIIMM — JOMUHAHTHBIM. Y OOJIBIIIMHCTBA
JIfofieii cBeaylleil mpaBoii pyKoi (TipaBliieii) TOMUHAHTHBIM SIBJISIETCSI JI€BOE
MOJIyIIapHe, a COIOYMHEHHBIM (Cy01OMUHAHTHBIM) — IpPaBO€ IMOJIyIIapHe.
JleBoe moaylinapure o CpaBHEHUIO C IIPaBbIM UMeEET 00J1e€ TOHKOE HEMPOHHOE
cTpoeHue, OoJbllee OOraTCcTBO B3aMMOCBSI3E HEMPOHOB, OoJice
KOHIEHTPUPOBAHHOE MPENCTABUTEICTBO QYHKIIMIA U JTyYIINUE YCIOBUS
KpOoBOCHaOXeHMs1. B ieBoM TOMUHAHTHOM MOJyIIapuX HAXOIUTCS MOTOPHbIM



LIeHTp peuu (LeHTp bpoka), o6ecrneunBarOIIMii pedeByO NesITeIbHOCTD, 1
CEHCOPHbI LIEHTP PeUYM, OCYIIECTBIISIOIIMI MIOHMMaH1e CI0B. JIeBoe mojyimapue
CHeLMaJIM3UPOBAHO HA TOHKOM CEHCOMOTOPHOM KOHTPOJI€ 3a NBVDKEHUSIMU PYK.
Y yenoBeka pazanyaroT Tpu GopMbl QYHKIIMOHAJILHOM aCUMMETPUN: MOTOPHYIO,
CEHCOPHYIO 1 ICUXM4ecKyro. Kak nmpaBuiio, y 4eJoBeKa MMEIOTCS Beayllasl pykKa,
Hora, ria3 1 yxo. OnHako npobiemMa GyHKIIMOHAJIBHONM aCUMMETPUU JOBOJbHHO
cioxHa. HampuMep, y yeaoBeKa-IpaBIlIv MOXET ObITh BEIYIIINM JIEBBIA IJ1a3 WA
JIEBO€ YXO0, CUTHAJIbl, OT KOTOPHIX SIBJSIOTCS IJIaBeHCTBYOMUMU. [1pu 3TOM B KaxK-
JOM HOJYyLIApUX MOTYT OBITh IpeAacTaBaeHbl QYHKIIMM HE TOJIBKO MpPO-
TUBOITOJIOXKHOI, HO ¥ OTHOMMEHHOI CTOPOHHI Teja. B pe3ynbTate 3TOr0
obecrieunBaeTcsl BO3MOXKHOCTb 3aMElleHUsI OJHOI'0O MOAyLIapusl IPYTUM B ciiydyae
€ro NOBPEXIEeHMS, a TAKXKE CO3MAETCS CTPYKTYpPHAsi OCHOBA IJISI NEPEMEHHOTO
JTOMUHMPOBAHUS NOJYLIApUIA IPU yIIpPaBA€HUN IBVKEHUSIMU.

IIcnxuyeckass acuMMeTpus POSIBJISIETCS B BUIE ONpeNeIeHHONM Crelaln3alun
noayuapuit. st 1eBoro noayiapusi XxapakTepHbl aHaJIUTUYECKIE TIPOIIECCHI,
rnocjaengoBaTebHas 00paboTKa MHPOpMaLIK, BTOM YUCIe C IIOMOIIBIO peyH,
abcTpakTHOE MBILUIEHNE, OLIEHKAa BPpEMEeHHBIX OTHOLIEHMIA, TPeaBOCXUILECHNE
OyIyIIMX COOBITUM, YCIEIIHOe pellleHne BepbaabHO-JI0THYeCcKX 3amad. B mpaBoMm
noJiyimapun nH@popmalust oopabaTbiBaeTcs 11eJIOCTHO, CUHTeTUYecKH (0e3 pac-
YJIEHEHMsI Ha JeTaJli), C y4eTOM IIPOILIJIOTO OIbITa 1 06€3 ydacTusl peuu,
npeobiagaeT IpeaIMeTHOE MBIILIEHNE. DT 0COOEHHOCTH MO3BOJISIIOT CBSI3bIBATh C
MpaBbIM MOAYIIapUEM BOCIIPUSITHE IIPOCTPAHCTBEHHBIX IPU3HAKOB U pEILICHIE
3pUTEILHO-TIPOCTPAHCTBEHHBIX 3amad. DyHKIMMY ITpaBoOTo MOIyIIapus CBSI3aHbI C
MPOIIEOIINM BpEMEHEM, a JI€BOTO — C Oy IYIIM.

3.8.4. DJIEKTPUUYECKASI AKTUBHOCTbH KOPBI BOJBIIINX
MOJYIIIAPUN

M3MeHeHns PyHKIIMOHATBHOTO COCTOSIHUSI KOPBI OTPaXkarTCs B 3aMUCH €€
BJIEKTPUUYECKOM aKTMBHOCTU — 3jieKTpo3HIIedaorpaMMebl (DDI'). CoBpeMeHHbIe
BJIEKTpo3HILedanorpadbl yCUINBAIOT
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MOTEHIIMaIbl MO3Ta B 2-3 MJIH. pa3 1 Jal0T BO3MOXKHOCTb ucciieqoBaTh DDl oT
MHOTHX TOYEK KOPbl OTHOBPEMEHHO, T. €. M3y4YaThb CUCTEMHBIE IIPOLIECCHI.
Perncrpamusg D31 mpou3BoguTcs B BUIE YepHUIbHOM 3alcU Ha Oymare, a Takke
B BUJI€ 11€JI0CTHOI KapTUHbI HA CXEME MOBEPXHOCTU MO3ra, T. €. KapThl MO3ra
(MeTon KapTUpOBaHMsI) Ha 9KpaHe MOHUTOPOB COBPEMEHHBIX KOMIIbIOTEPHBIX
cucteM (puc. 8).



PaznnuaroT onpeneaeHHbIe TUaIlla30HbI YaCTOT, Ha3biBaeMble puTMaMu DDI (puc.
9): B COCTOSIHUM OTHOCUTEJIBHOT'O MOKOSI Yallle BCero PerucTpupyercs: aibda-puTM
(8-13 konebanuii B 1¢); B COCTOSIHUM aKTUBHOIO BHUMaHUSI — OeTa-puTMm
(14xonebanuii B icH BbIllIe); IIPU 3aCHITTAHUH,
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Puc. 8. Kapmuposanue mosea
MHuoeokananvHas pecucmpauus ssekmpostyepanoepammsl (D3I) uenoseka
Ha 9KpaHe MOHUMOpPA U ompadiceHue 6030yicOeHHbIX (C8emHuble 30HbL)
U 3amMopMONCEeHHbIX (MeMHble 30HbL) Y4ACMKO8 KOPbl
a “‘*‘*"‘W““"-W—-»-—M-h-l

O WMtk s |

Puc. 9. DI samvinounoii (a—oa9)
u MomopHoti (e—3) obaacmeii Kopwl
60AbWUX NOAYUADPUT Hen08eKa NPU
DASAUUHBIX COCMOSAHUSAX U 80 8DEM5

MbluteuHol pabomol
a — aKmueHoe cocmosiHue,
enasa omkpwoimel (6ema-pumm);
60— nokoii, enasa 3akpwvimsl (arbga-pumm);
6 — dpemoma (mema-pumm);

2 — 3acwinanue; 0 — 2ay00KuUli COH
(Oeabma-pumm); e — HenpublYHAsl UAU
msaxcenas paboma — aACUHXPOHHASL 4aACMAs
aKmueHoCmb (sieaeHue 0ecUHXpoHUIAyuUU);
e — yukauueckas paboma — medeHHbvLe



NOMEHUUAAbL 8 memMne 08UNCCHULL
(«meuensle pummol» III); 3 — @binoaHeHUe
0CB0CHHO20 0B8UNCEHUSI — NOsGACHUE
anvha -pumma.
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HEKOTOPBIX SMOLIMOHAJIBbHBIX COCTOSIHUSIX —TeTa-puTM (4-7 KonebaHuii B 1 ¢);
pu r1yO00KOM CHe, TIOTepe CO3HaHMsl, HapKo3e — HesibTa-puT™ (1 -3 KonebaHus B
1c).
B B3I orpaxkaroTcsd 0co0eHHOCTH B3aMMOIECTBUSI KOPKOBBLIX HEHPOHOB TIpH
YMCTBeHHOI 1 puzudeckoii pabore (JIusanos M. H., 1972). OtrcyTcTBue
HaJakeHHOU KOOPIMHAIINY P BHITIOJIHEHNN HETIPUBBIYHOM WU TSDKEIOM padOThI
MPUBOIUT K TaK Ha3bIBAEMOU NeCUHXpOHU3ALMU DD — OBICTPOI aCUHXPOHHO
aktnBHOCTH. ITo Mepe popMupoBaHNg IBUTATEIBHOIO HaBbIKa B DDI" BO3HUKAIOT
SIBA€HUSI CUHXpoHU3aunu DD — ycuiieHus: B3auMOCBSI3aHHOCTU (CUHXPOHHOCTH
1 cnHGAa3HOCTH) 3JEKTPUIYECKON aKTUBHOCTU Pa3jIMUHBIX 00JIacTeil KOpPHI,
yY4acTBYIOIIMX B yrpaBieHun nsrkeHusMu. [1pu nukinmyeckoit pabore
MOSIBJISIFOTCSI MeJIJIEHHbBIE MOTEeHLIMaJIbl BTEMIIE BBITIOJIHSIEMOTO, BOOOpaXkaeMoTo
WIN NPEeNCTOSIIEro ABMKeHUs — «MedeHble puTMbl» (Cosiory6 E. b., 1973).
ITomrMo ¢poHOBOIM aKTUBHOCTU B DDI" BBIIESIOT OTIOEJIbHbIE IIOTEHIIMAIBI,
CBsI3aHHBIE ¢ KAKUMU—JIN00 COOBITUSIMU: BbI3BaHHBIE TTIOTEHIIMAJILI, BOSHUKAIOIIIE
B OTBET Ha BHEIIHME pa3lpakeHus (CIIyXOBble, 3pUTeNbHbIE U IP.); MOTEHIINAbI,
OTpakarollre MO3TOBbIe TIPOLIECCHI IPU MOATOTOBKE, OCYIIECTBICHUM U
OKOHYAHWM OTIENbHBIX IBUTATEIBbHBIX aKTOB — 3TO «BOJHA OXKMIAHUS» WA
ycioBHasl HeratupHas BoiHa (Yourep I'., 1966), npeMoTOpHbIE, MOTOPHbIE U
duHanbHBIE MOTEeHIINAIE U Op. KpoMe ToTo, perucTpupyIoT pa3alndHble
CBepXMeJIeHHbIe KOJIe0aHMs IIMTEeIbHOCThIO OT HECKOJBKIX CEKYHII IO HECSITKOB
MUHYT (B YaCTHOCTH, TaK Ha3bIBaeMble «OMeTa-MOTEHIINAIbI» U Ip.), KOTOPHIE
OTpakarT OMOXNUMHUYECKHE MTPOIIECChl PETYISIIN QYHKIMIA 1 TICUXUYECKOMN
IesITeJIbHOCTU.

4. BbICIIIAA HEPBHAA JEATEJBHOCTD

PazpuBas ugeu 1. M. CeueHoBa o pedieKTOPHOI OCHOBE TTOBeIeHYECKOMN
IesITeJIbHOCTU LieJocTHOro opranusMma, WM. I1. [1aBioB npuilien K MbICIIH, UTO B
M3MEHSIOIIMXCS YCIOBUSIX BHEIIHEH cpenbl HEIOCTaTOUHO 00JIanaTh
CcTaHIapTHBIMU pedIEKTOPHBIMU peaklsIMU, a TpeOyeTcsl BbIpaboTKa HOBBIX
pedIieKCcoB, aleKBaTHBIX HOBBIM YCJIOBHSIM CYIlleCTBOBaHUS. BnepBbie 00
YCJIOBHBIX pedekcax OH 3aroBOpuII B M3BecTHOM Manpunckoii peun B 1903r.



4.1. YCJOBHUSA ObPA3SOBAHUA U PASHOBUJIHOCTMH YCJIIOBHbBIX
PE®JIEKCOB

YcnoBHbIe pedaeKChl 10 MHOTUM MpHU3HAKaM OTJMYAIOTCS OT 0€3yCIIOBHBIX
(Tabi.1).
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Tabauma I
Pasnunuma ycrnoBHbIX M 6E3yCNOBHbIX PepIEKCOB
besycnoBHbIe pedieKchl | Y clIOBHbIE pedJIeKChI

BpoxxneHHble peakiumn IIprobpeTeHHbIe peakIIun
ITocTostHHO BpeMeHHO cyliecTByOLIMe
CYLLIECTBYIOIIME peaklny |peakuuyu MHOuBUIYyaabHbBIE
BunoBrie pediaekcol pednexkcsl O6pa3yroTcs
HMMmeroTcs roToBbIe HOBBIE pedaeKTOpHbIE Ny
pedJieKTOpHbIE TyTU Ocy11ecTBISIIOTCS

OcyuiectBisitoTes BceMu  |Benymmmu otaeiamu LIHC

ornenamu LITHC

YcnoBHbIe pedJieKchl Y MIEKONUTAIOIIUX 1 YeJI0BeKa OCYIIEeCTBIISIFOTCS KOPOit
00JIBIIMX TMOJIyIIapuii (B 3TOM TakKKe NPUHMMAIOT yyacTue TaJaMU4YeCKUid OTaes
MMPOMEKYTOUHOT'O MO3ra 1 B psifie clydyaeB MOJKOPKOBLIE SIapa).

N. I1. ITaBnoBbIM ObL1a pa3paboTaHa 00bEKTUBHASI METOIMKA U3YyYEHUS
npruobpeTaeMbIX WM YCIOBHBIX pedIEeKCOB, KOTOpasi OCHOBBLIBAJIAaCh Ha U30JISILIA
o0cienyeMoro opraHm3Ma OT IMIOCTOPOHHUX pa3pakKeHUd 1 Ha TOUYHOM
perucTpalyy CUrHajaa U oTBeTa Ha Hero. MccienoBaHusl IpoBOIMINCH Ha cobaKax
B 3BYKOM3O0JMPOBAHHBLIX KaMepaXx («0alllHsIX MOJTUaHUS» ), Kya IT0JaBaIiCh
I03MpOBaHHbIE pa3IpakeHNsl CBETOM, 3ByKOM, MeXaHUYECKUMM pa3apakeHUSIMU
KOXU U Ip. B KauecTBe OTBETHOM peakluy ObLJIO BLIOPAHO BhIIEIEHUE CIIOHBI,
KOTOpasi OTBOAMJIACH OT OJHOTO 13 CIIOHHBIX IIPOTOKOB, BHIBEIEHHOIO Ha
Hapy>KHYIO ITOBEPXHOCTD IIeKM (METOAMKa (PUCTYJIbI CAFOHHOM XKeJle3bl).

B niporuiecce BbipaboTKM nprobpeTaeMbiX pedIeKCOB NOIKHBI COOJII0IATHCS
clenyouye yCcaoBUs:

e CoueraHue a1060r0 MHIUDDEPEHTHOTO pa3IpakKUTeNsI C KAKUM-I100
3HAYMMBIM 0€3yCJIOBHBIM pa3apaskeHreM (Harp, MUILeBbIM) — MeTOIMKa
0e3yCI0BHOTO MOOKPENIeHNS;

* HuauddepeHTHOE pa3apakeHne JOJKHO MpeallecTBOBaTh 0€3yCI0BHOMY,
9TOOBI MPUOOPECTU CUTHATIBHOE 3HAUCHHUE;



e HepBHbIe LIECHTPHI, K KOTOPbIM adpecOBaHbl pa3apakeHusl, JOIKHbBI ObITH B
COCTOSIHUM ONTHUMAJIBHOTO BO30YXKIEHUSI.

Hanpumep, nociie npeaBapuTeIbHOTO U30JIMPOBAHHOIO IEMCTBUSI CBETOBOTO
curHana cobake mojaaBaaoCh NOJKPEIJIEHNEe — MSICOCYXapHBIA IMTOPOILIOK U
perucTpupoBaaoch BoeiaeaeHue ciatoHbl. [locie psiga coueTaHuii 3TUX CUTHAJIOB
y>K€ OJJHO TOJIbKO BKJIFOUEHME CBETa BbI3bIBAJIO BBIIEIECHUE CIIOHDI, T. €. ObLI
BbIpabOTaH HOBBIN pedieKc, O0MOJIOTUUECKUIA CMBICI KOTOPOTO 3aKJIF0Yaics B
MOArOTOBKE OpraHu3Ma K MprueMy IUILMN.

MexaHnn3M o6pa3oBaHMs yCIOBHOIO pediekca 3aKiiovalcs B GOpMUpOBAHUA
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HOBOM pedaeKTOpHOI Nyru, B KOTOPOoii K apdepeHTHOI yacTu 6€3yCI0BHOIO
pediekca npucoequHsIach HoBoe adpdepeHTHOe Hauyano pedaeKTOPHOU OyTu,
uayliee oT 3pUTeJIbHBIX NyTeil. MeXny LieHTpaMU 3TUX UCXOMHBIX pedIeKCOB
chopmupoBaiach HoBasl ¢BI3b, KoTopylto WM. I1. IlaBioB Ha3Bajn BpeMeHHOMI
CBSI3bIO, TaK KaK B cjlydae IpeKpallleH!s MoJauyy MUIIN MT0Cjie CBETOBOTO CUTHala
CJIFOHHOM YCJIOBHBIN pedieKkc nucuesan. B xome BbipaboTKM yCIOBHOTrO pedaekca
Ha0JII0Ja/IMCh OoNpeaesieHHbIe ¢a3bl 3TOro Ipolecca:

1) renepanuzanuu (006001I€eHHOE BOCIIPUSITUE CUTHAJIA, KOTIA YCJIOBHAsI peaKius
HabJro1anach Ha JII000M CXOIHbBINA CUTHAJ), OCHOBOM 4ero ObLIN MpOIecChl
uppaauanum Bo30yXKIeHnsI B Kope 00JIbIIMX MOJyIIapuii; 2) KOHLEHTpallun
BO30YKIeHUs (peaKiys TOJbKO Ha KOHKPETHBIN CUTHAJ), YTO MOSIBJISUIOCH 32 CUeT
BbIpabaThbIBAa€MOI'0 YCIOBHOTO TOPMOXKEHMS Ha ITOCTOPOHHME HEMOAKPEeIlIsieMble
curHaibl 1 ~crabunuzauuu (yrnpodeHus: yCI0BHOTO pedJiekca).

B nanbHelImx nccienoBaHUsIX yCIOBHBIE pedJieKChl ObIJIM BEIpa0OTaHbI B
pa3HOOOpa3HBIX BKCIIEPUMEHTAJIbHbBIX YCIOBUSIX (B TOM UMCJIE B YCIOBUSIX
CBOOOJHOTO TMOBENIEHUST) Y pa3IMUHbBIX XXUBOTHBIX, ITHULI, PbIO, yeperax, gaxe y
ame0. M3yuyeHue 6MOMOTEeHIIMAIOB KOPHI OOJBIIMX IOJYIIaprii IToKa3ajio, 4YTo
ycJioBueM 00pa3oBaHUsI BPEMEHHOM CBSI3M MEXIY M3ydyaeMbIMI KOPKOBBIMU
LIEHTpaMM SIBJISIETCSI IPOCTPAHCTBEHHASI CUHXPOHU3ALIMS UX 3JEKTPUUECKON aKTUB-
HOCTH.

Pa3znuuaroT HECKOJBKO Pa3HOBUIHOCTEN YCIOBHBIX pedIeKCOB: HATypalbHbIE —
Ha CUTHaJIbl, XapakKTepu3ytolye 0e3yclIoOBHbIe pa3paxkuTean (Harp., 3amax msca
IJISI CJIFOHHOTO pedJieKca) M MCKYCCTBEHHbIE — Ha IIOCTOPOHHUE CUTHAJIbI
(HampuMep, 3amax MsIThl); 2) HaJIMYHbIEC U CJIEJOBbIe HA YCIOBHBINA CUTHA,
HEIMOCPEeICTBEHHO MpealleCcTBY 0NN 0€3yCI0BHOMY MNOJIKPEIJIEHUIO, U Ha €TO
cJieIOBO€ BIIMSIHUE; MOJIOXUTEIbHbBIE (C aKTUBHBIM IIPOSIBJIEHUEM OTBETHOM
peaxkiimn) 1 oTpuIaTeabHbIe (C €e TOpMOXKeHnEM); 4) yCI0BHBIe pedieKChl Ha
BpeMsI — IPY PUTMHUYECKON ITo1aue yCIOBHBIX CUTHAJIOB OTBETHAS peaKIIUs



MOSIBJISIETCS Yepe3 3alaHHbI MHTEepBaJl Jaxke IpU OTCYTCTBUM OUYE€PEIHOrO
CUTHAaJIa; 5) yclIoBHBIE pedJIeKChl IEPBOI0 MOpsiaKa — Ha OJIVH MpeIlIeCTBY LI
YCJIOBHBIN pa3pakuTeb — U 00Jiee BHICOKUX IOPSIIKOB, KOTga 0€3yCI0BHOMY
MOOKPEIJICHUIO MPEeaIIecCTByeT coueTaHne OBYX MOCea0BaTeIbHO IO dAIIAXCS
CUTHaNIOB (CBET + 3ByK) — YCJIOBHBII pedJieKc BTOPOro MopsiaKa, TpeX CUTHAJIOB
(cBeT + 3BYK + Kacajka) — yCJOBHBII pedeKc TpeThero nopsiaka u T. 1. Y cobak
BBIpa0aTHIBAIOTCSI, B OCHOBHOM, pedeKChl TPEThETO TopsIKa, Y 00e3bsIH —
YeTBEPTOro, Y TpYIHOro pedbeHKa — 5-6 TopsiaKa, Y B3pOCoro yejgoBeKka —
IBaauaToro u bosee nmopsakoB. OcBoeHME peuyn YeI0BEKOM MpeacTaBiasieT coboit
dbopMHupoBaHKE OTPOMHOM 11eTI YCIOBHO-0€3yCI0BHBIX pedJIEKCOB, He
TpeOYIOIMMX CHeaabHOrO MOIKpPEIISHNS.

46

IIpu dopMuUpoBaHNM HOBBIX ABUraTeILHBIX HAaBBIKOB BO3HUKAIOT OCOObIE
pedieKChl, KOTOpble B OTIMUME OT CEHCOPHBIX pedaekcoB win pediiekcos Ipoaa (B
KOTOPBIX HOBOM 4acThIO pedieKTOpHOU nyTu Obuia apdepeHTHasT 4acTh) UMEIOT
HOBYIO 4acTh peIEKTOPHOU O1YTU B 3¢ depeHTHOM OTaeae (HOBbIE
WCIOJTHUTEIbHBIE anmapaThl — MBbIIIIBI). DTO TaK Ha3bIBaeMble

MHCTPYMEHTaJbHbIe WIN oIlepaHTHBIEe pediekchl — pediekcsl I1 pona
(Konopckns 0. M., 1970).

4.2. BHEIIHEE U BHYTPEHHEE TOPMOXEHUE YCJOBHbIX
PE®JIEKCOB

ITo cBOEMY MPOUCXOXKIEHUIO TOPMOKEHIE YCIOBHBIX pedIeKCOB MOXET ObITh
0€3yCJIOBHBIM (BPOKIEHHBIM) U YCJIOBHBIM (BbIpaOOTaHHBIM B T€UEHME >KU3HU). K
0€3yCIOBHOMY TOPMOXKEHHIO OTHOCSAT OXPaHUTEIbHOE MU 3aipeaebHOe
TOPMOXKEHIE, BO3HUKAIOIIEe IIPU Ype3MEePHO CHJIBHOM WM JJIATEITLHOM
pa3apaxkeH!U, U BHEIIIHEe TOPMOXKEHHME YCIOBHBIX pe(IeKCOB MOCTOPOHHUMMU IJIST
LIEHTPOB YCJIOBHOTO pedJekca pa3apakuTe sIMu (HarpuMep, HapyllIeHe
HEIIPOYHOT'O JBUTATEJILHOTO HaBbIKA Y CIOPTCMEHA B HEOOBIUHBIX YCIOBMSIX
COpEeBHOBAHUIA).

YcnoBHOE TOpMOKEeHIE BBIpabaTHIBACTCS IIPU OTCYTCTBUM ITOIKPEIICHUS
YCJIOBHOTO CUTHaJIa. Pa3nnyaroT HECKOJBbKO BUIIOB YCIOBHOIO TOPMOKEHUSI:
yracarenbHoe, TuddepeHIMPOBOUYHOE 1 3alla3bIBaolliee. Y racaHue pa3BUBaeTCs
TIpY TOBTOPEHUM yCJIOBHOTO CUTHaIa 0e3 moakperieHus. Hampumep, nmest
TIPOYHBIN CIIOHHBIN yCIOBHBIN pediekc y cobakM Ha BCIBIIIKY CBETa 1 3aTeM
MIPUMEHSIS CBeT 0€3 ITOIKPEIUIeHNsI, MOKHO TTOJIYYUTh MOCIEI0BaTEIHLHO
ciaenyromne yciaoBHble otneTbl— 10, 8,6,4, 5, 2,0,0, 0 Kanenab CIIOHBL.



JuddepeHIMPOBOUHOE TOPMOKEHIME BhIpabaThIBAETCS MPU NOJIKPEIJIEHU OTHOI'O
YCJIOBHOTO CUTHaja (Hampumep, 3ByK ¢ yactotoit 500 I'tr) u oTcyTcTBUMA
noakpereHus: cxonHbIX ¢ HUM curHajoB (38yK 1000,200 u 100 I'tr), Ha KoTopbie
TepBOHAYAILHO (B IIepuoJ reHepaJn3aliii yCIOBHOro pedJiekca) moaydacs
YCJIOBHBIN OTBET. DTOT BUJ TOPMOXKEHUSI, B YaCTHOCTHU, TTIO3BOJISIET CIIOPTCMEHY
oTanddepeHIINPOBaTh COKpallleHNsI HEHY>KHBIX MBIIIILL IIPU BIpaboTKe
JIBUTaTeJIbHOIO HaBbIKa, T. €. UMeeT BasKHOE KOOPJIMHAIIMOHHOE 3HaUYCHHUE.
IIporiecc BocnmuTaHMs YeI0BEKA COMTPOBOKIAETCS MOCTOSTHHOM

I GepeHIPOBKOM MOIKPEIUIIeMbIX U OCYKIaeMbIX 00IIeCTBOM MOBEIEHUYECKUX
peakiuii (UTO TaKOe «XOPOIII0» U UTO TaKOE «ILJIOXO»).

3ana3gbiBarollee TOpMoXKeHre GOpMUPYETCs IPU OTCTaBJASHNUM Ha OIpeneaeHHbIN
OTpEe30K BpeMeHU MOAKPEIUIEHUSI OT YCIOBHOTO curHajia. B aToM ciyuae cpasy
MOCJIe YCJIOBHOI'O CUTHAJIa peaKIds OTCYTCTBYET (TOPMO3UTCS ), HO Tepe

MOMCHTOM IIOOKPECIUICHUA 06Hapy}KI/IBaeTCH.
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4.3. INHAMUWYECKU CTEPEOTUII

B >x113H1 0OBIYHO BCTPEYAIOTCSI HE OTHEIbHBIE YCIOBHBIE pedIeKChl, a CIOKHbIE
X KOMILIEKCHI, B KOTOPbIX OHU COYETAIOTCS ¢ 0€3yCI0BHBIMU pediekcaMu
(mBUTATENBLHBIMU, CEPAECUYHO-COCYAMCTHIMU, IbIXaTeJIbHLIMU 1 1p.). CucTeMy
yCJIOBHBIX U 0e3yciaoBHBIX pedekcon WM. I1. [1aBioB Ha3Bay JMHAaMUYeCKUM
crepeoturioM. OHa BbIpabaThiBaeTCSl IPY MOBTOPEHUN OJHOTO U TOTO K€ MopsiaKa
paznpakeHuil (CUTyaluii) 1, COOTBETCTBEHHO, BhIpaskaeTcs B LIETIM 3aKpeIICHHBIX
OTBETHBIX peaklluii, T. €. crepeoturie. Ho mpu 3ToM n3MeHeHre BHEITHUX yCIOBUA
MOXET BbI3BaTh MEPECTPOIMKY 3TOI CUCTEMBI WM €€ pa3pyllieHre, YTO OTMeUaeTCs
TEPMUHOM — ITMHAMUYECKU.

Hampumep, y cobaku BeipaboTaH IMHAMWYECKUI CTEPEOTUIT Ha OIpeIeJICHHbIN
MOPSIIOK 130 pa3apaxkuTesieid, 1 UMeIOTCs Ha HUX 3aKpeIlIeHHbIE YCIOBHBIE
BEJIMYMHBI CIIOHOOTAEIeHNS], cieluduueckre o Kaxkaoro curHana: 1) Ceet —

12 xanensp; 2) 3ByKk — 20 K.; 3) Metponom-120 ya, 'C_ - 10k.; 4)

-1
MeTtpoHom —60 ya, (HemonkpersieMblii pa3apaxkutesb).— 0 K.; 5)

CBer— 12 k.; 6) 3ByK — 20 K. Ecaiu Tenepb mogaBaTh OOMH M TOT XX€ CUTHAJ, TO
OTBETHasl 1IeTlb peakiuii coxpanurtcs npexHeit: 1)Ceet— 12 k.; 2) Cset-20 K.; 3)
Cser— 10k.;4)CBer — O k.; 5) CBeT — 12 k.; 6) CBeT — 20 k. OnmHaKO

M30JIMPOBAaHHOE BKJIIOUEHME CBETOBOI'O pa3fpakeHNsl COXpaHsIeT OObIYHBIN OTBET
— 12 x. CnegoBaTeibHO, B KOpe 00JbIINX IOJYyIIapuii cobaku obpa3oBaHa 1eNb



MocJjeqoBaTeIbHO BO30Y>KIAIOLIMXCS UM 3aTOPMasKMBaAIOIIUXCSl HEPBHBIX 1IEHT-
POB, B KOTOPOI aKTMBHOCTb Ka>KJIOr0 aBTOMaTUYECKM BHI3bIBAE€T BKIIOUEHNE
cienytomuiero. IloqoOHBIN cTepeoTUIl BO3HMKAET Yy CIOPTCMEHa MpU BhIpaboTKe
IBUTATEIbHOIO HaBbIKa, OCOOEHHO NP BBHIMOJIHEHNM CTaHIAPTHBIX JBVKEHUIA.
Taxkoii cTrepeoTurl, CBSI3aHHbBIN C 1ebio MOTOPHBIX akToB, A. H. KpecTtoBHIKOB
Ha3BaJl ABUTraTeJbHbI TUHAMUUYECKUil cTepeoTuni. OH jierye oopasyeTcs mpu
BBITIOJIHEHUY [IUKJIMUECKUX YIpakKHEHUI, YeM allMKINYEeCKUX.

4.4. TUNIBI BBICIIEY HEPBHOH JEATEJBHOCTH, 1 U 11
CUTI'HAJIBHAA CUCTEMA

Cnyuusiueecs B 1924 r. B JIeHuHrpane cujibHOe HaBOJHEHNE TPO3UIO 3aTONMUTh
KJIETKU ¢ MOJONBITHBIMU coOaKaMM, KOTOPhIE UCTIBITAJIN CUIbHBIN cTpecc. Ha
CJIeOYIOLIU JeHb 0OOHAPYXXKMIOCh, UTO Y HEKOTOPHIX M3 HUX MPOHaau IMPOYHO
BbIpaboOTaHHBIE YCIOBHBIE pedIeKChl, HO Y IpyTruX pedieKchl COXpaHUINUCh. DTO
Haseso U. I1. ITaBnoBa Ha MBICAB O pa3JIMYHBIX TUIIaX HEPBHOIM CUCTEMBbI Y
XKMBOTHBIX. B KauecTBe OCHOBHBIX cBOMCTB HepBHOI cucteMsbl U. I1. [1aBnos
paccMaTpuBajl CUIY BO30Y>KIIE€HUS U TOPMOKEHUSI, UX YPaBHOBEIIEHHOCTh U
MOABMKHOCTh. C y4eTOM 3TUX CBOMCTB UM ObLIM BhIAEIEHBI clieayoline 4Tura
BBICIIIE HEPBHOM
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nesarenabHocTu (BULL,), KoTOpble OKa3aauCch CXOOHBIMU ¢ 4TeMIIepaMeH-TaMH,
BbIIEJIEHHBbIMU ellle I unmokpaTtom B V Beke OO H. 3.

1. Tun cunabHBIN HeYpaBHOBEIIEHHbIN (X0JepuK). XapaKTepru3yeTcsl CUIbHbIM
IpolieccoM BO30yKIeHUs1 1 6oyiee caabbIM MPOLIECCOM TOPMOKEHMUSI, TIOITOMY
JIETKO BO30YKIAeTCs M C TPYAOM 3aTOPMaKMBAeT CBOU peaKLIUU.

2. Tun cuabHBIN ypaBHOBEIIEHHBIN 1 BEICOKOIIOABMIKHBIN (CAHIBUHUK).
OTanyaeTcsl CUJIbHBIMM YpaBHOBEIIEHHBIMIU U BHICOKOIIOIBMKHBIMHU IIPOLIeCCaMU
BO30Y3KIeHUS 1 TOpMOKeHH. JIerko nepeximoyaeTcst ¢ OIHON GopMBbl
IesITeJIbHOCTU Ha IPYTylo, OBICTPO agalTUPYyEeTCsl K HOBOI CUTYalUM.

3. Tun cuibHBINA ypaBHOBEILIEHHBI MHEPTHBIN (PrermMaTuk). UMeeT cuibHbBIE 1
ypaBHOBeEIIIEHHbIE MMPOLIECCHl BO30YXKIEHUSI U TOPMOXKEHUSI, HO MaJIO ITOJdBVKHBIN
— MEIJIEHHO MepeKII0Yaroniics ¢ BO30yKaeH!s Ha TOpMoxKeHne u obpatHo. C
TPYIOM IIepEeXOIUT OT OTHOTO BUIA NEesATEIbHOCTHU K IPYTOMY, 3aTO BLIHOCIUB IPU
IJINTEeIbHOU paboTe. MeajieHHO, HO MPOYHO aJanTUPYyeTCs K HEOObIYHBIM
YCJIOBUSIM BHEIITHEN Cpebl.

4. Tun cnabplii (MeJIaHXO0JIUK). XapaKTepusyeTcs ciabbiMu MpolieccaMu
BO30Y>KIE€HMS 1 TOPMOXKEHMSI, C HEKOTOPbIM MpeobaagaHieM TOPMO3HOIO



Mpoliecca, Majo aJgalTUBEH, ITOABEPKEH HeBpo3aM. 3aTo 00JiagaeT BhICOKOM
YYBCTBUTEIBHOCTBIO K CI1a0BIM pa3ipakKeHUsIM U MOXKET UX JIETKO
anddepeHIpoBaTh.

OnucaHHbIe TUNBI UMEIOTCS y JKMBOTHBIX M YesoBeKa. OHU IpeacTaBisioT coboit
JIMIIIb KpaliHUe MPOsIBJIEHUsI 0COOEHHOCTEl HEPBHOM CUCTEMBI. MEXXIY KOTOPBIMUA
MOXKET OBbITh 3HAUUTEJIbHOE YMCJIO TIEPEXOTHBIX TUIIOB.

Kpowme Toro, WM. I1. I1aBnoB Beiaenun cnenudriecku yeaoBedyeckue tunsl BUJI,
CBSI3aHHbIE C HAJIMYKMEM Y YeJIoBeKa 0CO00ii — BTOPOU CUTHAIBHOI CUCTEMbBI —
CJIOBA BUJIMMOTO, CABIIIMMOrO, HaNMCaHHOTO, IPOM3HOCUMOrO, B OTJIAYME OT
NepBOI CUTHAJBHOM CUCTEeMBI, OOIEl OJIS1 YeJTOBEKa U JKMBOTHBIX —
HEIMOCPEeICTBEHHBIX pa3ipaKuTejeil BHEIIHEN I BHYTPEHHEW cpelibl OpraHu3Ma.
Bropas curHanbHag cucTeMa ype3BblYaliHO paclIdpuiia aganTaloHHbIe
BO3MOXHOCTHU uejoBeka. Ee cBoiicTBaMu sIBIsIIOTCSI — 000011eHre curHaiaoB I u
11 curHajgbHOU cUCTEeMBbI, MOsIBJIeHUE abCTpaKIid (CIOKHBIX KOMILIEKCHBIX
MOHSITUIA — MY>KeCTBO, SIpOCTh, 10OpOTa U IIp.), BO3MOXHOCTh Mepeaaun
HaAKOIIIEHHOTO OIbITa NPEeAIlIeCTBYOIINX IMMOKOJIEHUN MOCeqy LM
(BO3HUKHOBEHUE HaYKM, KyJbTYpHI 1 TIp.). BTOpas curHajgbHasg cucteMa TakKuM
00pa3oM cocTaBMIa OCHOBY IMMCbMEHHON U yCTHOM pedu, IOoSIBJeHUSI MaTeMaTu-
YeCKMX U HOTHBIX CUMBOJIOB, abCTpaKTHOI'O MBILILIEHNS yenoBeka. Ee ne-
SITeJIBHOCTh CBS3BIBAIOT C QYHKIMSIMU TPETUYHBIX MOJIEN KOPHI OOIBIINX
MoJylLIapuii, IPeUMYILECTBEHHO JIEBOI'O MOAYyLIApUs Y TIpaBlIe, rie HaXOmsTCs
LIEHTPHI peyu.

B cBsI3u ¢ pa3aIMYHBIM COOTHOIIIEHUEM Y JIIONEN peaklnii, CBSI3aHHBIX C
npeobimaganueM I mnu Il curnanpHoii cuctemsl, M. I1. I1aBnoB paznuyan
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cnenpuyecKrd 4eJ0BeYECKIE TUIIbl HEPBHOM CUCTEMBbI: «MBICIUTEIbHbBIN» — C
npeobaagaHueM BTOPOM CUTHAJILHOU CUCTEMbI — U «XYHO0XKE€CTBEHHBI» — C
npeobyagaHueM NepBOil CUTHAJbHOU cucTeMbl. Cpeny B3pOCAbIX JII0Aei
KOJIMUECTBO JIUII ¢ MpeobagaHieM BTOPOU CUTHAJIbHOM CUCTEMBI COCTaBJISIET
OKOJIO TI0J10BMHBI HacesieHns1. Okos10 25% cocTaBiIsgIoT Julla ¢ IIpeodiagaHrueM
MepBOIl CUTHAJILHOM CUCTEMBbI 1 MpUMepHO 25% — nuiia, MMerolie paBHOBeCHe
o6eux cucrteM. COOTBETCTBEHHO 3TUM TUIIaM, B HACTOsIIIee BpeMs pa3indaroT 2
OCHOBHBbIE (POpMBI MHTEJJIEKTA UeIOBeKa: HeBepOalbHbIA NHTEIIEKT,
OTpazKaloIluii IpUPOIHbIE BO3MOXHOCTY MHIWBU A MAaHUITYJIMPOBATh C
HEMOoCpeaCTBEHHBIMU (0COOE€HHO 3pUTEIbHO-TIPOCTPAHCTBEHHBIMN )
pa3npakuTeIsIMU, U BepOabHbIN MHTEIJIEKT, OTpaykalolInii CIiocCOOHOCTh
MaHUNYJUPOBATh CO CJIOBECHBIM MaTepHUajioM, UTO OMpenessieT XxapakTep
MOBEJEHUYECKNX peaKlnii, B TOM UHCJIE U B CIIOPTE.



5. HEPBHO-MBIIIEYHBINA AIITAPAT

Y 4denoBeka CymeCTBYCT 3 By aa MbIIIIT: ITOIICPCYHO-IT10JI0CAaTabIC CKCICTHLIC
MbIIIIHBI, ocobas IIOIICPCUHO-II0J0CaTad CEPpACYHAA MbBIIIIA 1 ITaIKNEC MBIIIIIBI
BHYTPCHHUX OPIraHOB.

5.1. DYHKIHNOHAJ/IbHAA OPTAHU3ALNA CKEJETHBIX MbIIIIT

CkeJieTHbIe MBIIILBLI YeJoBeKa comepkaT 0Koao 300 MJIH. MBILIIEUYHBIX BOJIOKOH U
UMEIOT TTolanb nopsiaka 3 M2. Ilenass MblIIIIia peacTasisieT cOO0M OTaeIbHbII
OpraH, a MbIIII€YHOE BOJOKHO — KJIETKY. MBIIIILBI THHEPBUPYIOTCS
IBUTATEIbHBIMU HEPBaMU, TI€peIalOIIMMU U3 LIEHTPOB MOTOPHbIE KOMaH/IblI,
YyBCTBUTEJIbHBIMUA HEPBaMU, HECYILIMMHU B LIEHTPHI MHPOPMALIMIO O HATIPSDKEHUU U
JIBVDKEHUM MBIIIIL, ¥ CUMIIATUYEeCKUMU HEPBHLIMU BOJIOKHAMU, BIMSIIOIIMU Ha
oOMeHHBIe ITpollecChl B MbIlIIe. OyHKIINM CKeJTETHBIX MBI 3aKJIF0YaiOTCS B
repeMelleHN YacTeil Teaa Ipyr OTHOCUTENILHO ApyTra, IepeMelleHU Tejaa B
MpoCTpaHCTBE (TOKOMOLMS) U oA Oep>KaHUM O3kl Tea.

OyHKIIMOHAIBLHON e TMHUIIEN MBIIIIBI SIBJISIETCS IBUTATeIbHAS € IUHNLIA,
COCTOSI11Ias1 U3 MOTOHEpOHa CIIMHHOTO MO3Ta, ero aKCoHa (IBUTraTeIbHOTO HepBa)
C MHOT'OYKCJI€HHBIMIA OKOHYaHUSIMU U MTHHEPBUPYEMBIX MM MBILIEYHBIX BOJTOKOH.
Bo306yxxneHre MOTOHeIpOHa BhI3bIBAET OJHOBPEMEHHOE COKpallleHUE BCeX
BXOJSILIMX B 3TY €IMHUIY MBIIIEYHBIX BOJIOKOH. JIBUraTtenbHble eqanuHUIIbI ([1E)
HeO0OJIbIINX MBIIIIL COAEPKAT MaJa0€ YMCI0 MbIIIEeYHbIX BOJOKOH (JIE M1y
IJ1a3HOTOo s10710Ka 3-6 BOJIOKOH, MBIIIII ajabieB pyku 10-25 BosokoH), a JIE
KPYIHBIX MBIIIL] TYJIOBHINA 1 KOHEYHOCTE — 110 HECKOJILKMX ThICSY (Hampumep,
JIE ¥MKpOHOXHOI MbIIIIbI Yea0oBeKa — 0Koj10 2000 MBIIIEYHBIX BOJOKOH).

50

Menkue MBIl THHEPBUPYIOTCS U3 OMHOTO CErMEeHTa CIMHHOIO MO3ra, a
KpYIHBI€ MBIIIIBI—MOTOHepOHaMU 2-3 CIIMHAIBLHBIX ceTMEHTOB. MOTOHEIPOHHI,
WHHEPBUPYIOILIKE OJHY MBIIIIY, COCTABJISIIOT OO MOTOHEIPOHHBIN MyJI, B
KOTOPOM MOTYT HaXOIOUTbCSI MOTOHEUPOHHBI pa3InUHbLIX pa3MepoB. boibinue JIE
o0pa3oBaHbl KPYIHBIMU MOTOHEMPOHAMHU, KOTOPbIE UMEIOT TOJICThIE aKCOHBI,
MHOX€CTBO KOHIIEBBIX pa3BEeTBJIEHUIA 1 OOJIBIIIOE YMCIIO CBSI3aHHBIX ¢ HUMU
MBILIEYHBIX BOJOKOH. Takue JIE nMeroT HU3Ky10 BO30yIMMOCTb, TEHEPUPYIOT
BBICOKYIO YaCTOTY HEPBHBIX UMITYJIbCOB (TTopsinka 20-50 mMIyabcoB B 1¢) u
XapaKTepU3yITCsl BLICOKOUM CKOPOCThIO MpoBeneHUs Bo30ykaeHus1. OHu
BKJIIOUYAIOTCS B pabOTY JIMIIIb IPU BHICOKMX HArpys3kax Ha mblnny. Meakue J1E



UMEIOT MOTOHEHPOHBI HEOOJIBIINX pPa3MepOB, TOHKME U MeIJEHHO IMIPOBOISIIE
aKCOHBI, MaJI0€ YMCJIO MBILLIEYHbIX BOJOKOH. OHU JIeTKO BO30YIUMBbI U
BKJIIOYAIOTCS B pabOTy IIpU HE3HAUUTEJILHBIX MBIIIEUHbIX ycrnusax. Hapactanue
Harpy3KU BhI3bIBA€T aKTUBALIMIO pa3nnuHbIX JIE cKeleTHOI MBIIILEI B
COOTBETCTBUM C UX pa3MepaMU — OT MEHbBIIMX K 00JbIIMM (IIpaBUIO
XeHHeMaHa).

MbiieyHOe BOJOKHO MpeNCTaBisIeT cCO00i BBITSIHYTYIO KJIETKY (e€ ITMaMeTp OKOJIO
10-100 MxMm, a gauHa 10-12 cMm). B cocTtaB BoJOKHaA BXOOST €ro 000J0UYKa —
capKojJeMMma, XUIKOe COIEP>KMMOe — CapKoIlia3Ma, SIpo, SHEPreTUIecKue
LIEHTPbl —MUTOXOHAPUHM, O€JIKOBBIE NeI0 — PUOOCOMBI, COKPATUTEIbHbIE
BJIEMEHThl — MMOPUOPUILIBI, a TAKXKe 3aMKHYTasi CUCTeMa IPOod0JdbHBIX Tpy0OOoUeK
1 LINCTEPH, PACITONIOKEHHBIX BIOJIb MUODUOPUIUT U comepxkaimx noHel Ca 2" —
CapKOILUIa3IIITAUYECKU peTUKyJIyM. IloBepxHOCTHAsI MeMOpaHa KJIETKM yepe3
paBHBIE TIPOMEXKYTKM 00pa3yeT nornepeyHbie TPyOOUKH, BXOISIINE BHYTPb
MBIILLIEYHOT'O BOJIOKHA, IO KOTOPHIM BHYTPb KJIE€TKM NPOHMKAET MOTEHIIMA
IeCTBUS IpU €€ BO30YKIeHNN.

Mnodn6puaIsl —3TO TOHKME BOJIOKHA (IraMeTp X 1-2 MKM. mimHa 2-2.5 MKM),
colepxkaliye 2B1aa COKpaTUTEIbHBIX 0€1KOB (ITpOTO-GUOPMIII): TOHKNE HUTHU
aKTMHA 1 BABOE 0oJjiee TOJCThble HUTU MUO3MHA. OHM PacIiooKeHbl TaKUM
00pa3oM, YTO BOKPYT MUO3MHOBBIX HATEW HaXOooUTCsI 6 aKTUHOBBLIX HUTEM, B
BOKPYT KaXXI 0¥l aKTUHOBOM — 3 MUO3MHOBBLIX. ModuOpuiibl pa3neaeHsl Z-
MeMOpaHaMH HaOTIeJbHbIE YUaCTKU— CapKOMepbl, B CpeIHEN YaCTU KOTOPBIX
PACIOJ0KEHBI IPEUMYIIECTBEHHO MUO3UHOBbIE HUTU, 4 aKTUHOBbIE HUTHU
MpUKpeIuieHbl K Z-MeMOpaHaM no 6okam capkomepa. (Pa3Hast cmiocoOHOCTh
aKTMHaA U MHO3MHA MPEJIOMJISITh CBET CO3aeT B COCTOSIHAM MOKOSI MBIIIILILI €€
MOoNepeyHO-M0JI0CaThIiA BUI B CBETOBOM MUKPOCKOIIE).

Hutu aktrHa coctaBiisitoT okojio 20% cyxoro Beca MUopuOpuI. AKTUH COCTOUT
u3 IByX ¢opM Oenka: 1) rimobyasspHoit GopMbl — B BUle chepruUeCKUX MOJIEKYI U
2). TAJIOYKOBUIHBIX MOJIEKYJI TPOIIOMUO3MHA, CKPYYEHHBIX B BUJI€ IBYHUTYATHIX
cnupajeil B IJIMHHYIO 1eTlb. Ha mpoTsokeHnu 3Toii 1BOMHOI aKTUHOBOM HUTU
KaXKIbIii BUTOK COJIEPXKUT 110 14
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MOJIEKYJ II00YIsSIpHOro akTrHa (1o 7 MoJieKyJ ¢ 06eux CTOpPOH), Harogooue
HUATKM ¢ OyCUHKAaMU, a TaKKe LIEHTPhI CBA3bIBaHMs MOHOB Ca >* . B aTux 1ieHTpax
COJIEPKUTCS 0COOBIN 6eJIOK (TPOMOHMH), YYacTBYIOIIMIA B 00pa30BaHUM CBSI3U
aKTMHA C MUO3MHOM.

M1u031H cocTaBjieH U3 YJI0XKEHHbBIX MapajieJIbHO 0€JIKOBBIX HUTEM (3Ta 4acTh
npencTaBisieT coboil Tak Ha3blBaeMblil JIerkuii MepoMuro3rH). Ha o6omnx KoHIax



€ro MMEIOTCS OTXONMAIINE B CTOPOHBI IIIENKH C YTOIIIEHUSIMIA — TFOJ0BKaMu (3Ta
YacTh — TsDKEJIBIA MEPOMMO3MH), 61arogapst KOTOPLIM 00pa3yIoTcsl OoIepedHbIe
MOCTHKM MEXKIY MAUO3MHOM M aKTUHOM.

5.2. MEXAHU3MbI COKPAIIIEHUA N PACCJIIABJIEHUSA
MBIIIEYHOTI'O BOJIOKHA

[1pu ipon3BOILHOM BHYTpEeHHE! KOMaHIe COKpallleHe MBIIIIILI YeJI0BeKa
HaunHaeTcs nmpuMepHo uepe3 0.05 ¢ (50 mc). 3a 310 BpemMss MOTOpHasl KOMaHIa
repenaeTcss OT KOphl OOMBIINX MONYyIIaphii K MOTOHEHpOHaM CIIMHHOTO MO3Ta 1
10 IBUTaTeJIbLHBIM BOJJOKHAM K Mblie. [Tomoiins K Mblie, mpolecc
BO30YKIEeHUS TOKEeH C ITOMOIIbIO MearaTopa Mpeo10jieTh HepBHO-MbIIIEUHbIH
CHHAIIC, YTO 3aHMMaeT npuMepHo 0.5 Mc. MenmaTopoM 31ech SIBIISICTCS
alleTWJIXOJIMH, KOTOPBIA COIEep>KUTCSI B CUHAIITUUECKUX My3bIpbKaX B
MMpeCUHAINITHYEeCKOI YacTy cuHarca. HepBHBIN M ITyJIbC BBI3BIBAET MepeMelleHIe
CUHANTUYECKUX ITY3bIPbKOB K IMPECUHANITUUECKON MeMOpaHe, NX OTIOpOKHEHNE 1
BBIXOJl MeIraTopa B CHHAIITMYECKYIO Ieb. [leficTBre alleTMIXOIMHA Ha
MMOCTCUHATNITUYECKYIO0 MeMOpaHy Upe3BbIUYaifHO KpaTKOBPEMEHHO, IOCJIe Yero OH
pa3pyllaeTcs aleTUIXO0JMHAICTepa30il Ha YKCYCHYIO KUCIOTY U XoauH. ITo Mepe
pacxoIoBaHMS 3aMachl alleTUJIXOJWHA IIOCTOSIHHO ITOIIOJTHSIOTCS IIyTeM ero
CUHTE3UPOBaHMS B MIpeCUHANITUUECKO MeMOpaHe. OqHaKo, ITpU OYeHb YaCTOU 1
IJTATETLHON MMITYJIbCalli MOTOHEHpOHA pacxo alleTUIXOJIMHA TIPEBHIIIAaeT ero
TTOTIOTHEHNE, a TaKXKe CHUIKAETCSI UYBCTBUTEJIBHOCTD ITOCTCUHANITYECKOM
MeMOpaHbI K ero JeiCTBUIO, B pe3yJIbTaTe Yero HapyllaeTcs IpoBeIeHe
BO30Y>KIEeHUS Yepe3 HePBHO-MbIIICYHBIM CUHAIIC. DTH IIPOIIECCHI JIeKaT B OCHOBE
nepudepruyecKux MeXaHU3MOB YTOMJICHUS IPU IJINTEJILHOMN U TSKEIOU
MBIIIEYHOI paborTe.

BoigenuBimiicss BCUHANITUUECKYIO 1IeJIb MeIUATOp MPUKPEIUISIeTCs K pelenTopam
MMOCTCUHAIITMYECKOM MeMOpaHbI U BEI3LIBAET B HEU SIBJICHUS HEIOJISIpU3allii.
Heb6omp11oe moamoporosoe pa3apakeHre BhI3bIBAET JUIIbL MECTHOE BO30YKIeHNE
HeO0OIbIION aMIUTUTY Ibl — IOTeHIMaa KoHleBo# rutactuHky (ITKIT).

ITpu moctatoyHoil yacToTe HepBHBIX UMITYJIbCcOB IIKII mocTuraer moporoBoro
3HAYEHMSI U Ha MBIIIEYHOI MeMOpaHe pa3BUBAETCSI MbIILIEUHBIN TTOTEHIIA

-1
neiicTBust. OH (CO CKOPOCTBIO 5 37 «= ) DPACIpPOCTPAHSETCsI BIOJb T10

IIOBCPXHOCTU MBIIIIECYHOT'O BOJIOKHA U 3aXOIUTE ITOIICPECYHBIC
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TI)Y60‘IKI/I BHYTPb BOJIOKHA. [ToBbiras IIPOHNIOACMOCTb KJIICTOYHbIX MeMﬁpaH,



MMOTEHIIAaN JeCTBUS BBI3BIBAET BBHIXO M3 LIMCTEPH U TpybOoUueK
capKoIuTa3MaTUYECKOro peTukyjayMa noHos Ca >* , KOTOpble IPOHUKAIOT B
MHOGUOPUILIBI, K IIEHTPaM CBSI3bIBAaHMS OTUX MOHOB Ha MOJIEKyJIaX aKTHUHA.

IMon Biustnrem Ca >* mJIMHHBIE MOJIEKYJIBI TPOITOMMO3MHA TTPOBOPAYMBAIOTCS
BIIOJIb OCU M CKPBIBAIOTCS B XXEJTOOKM MEXIY cheprnIecKMMHI MOJIEKYyJIaMI aKTHHa,
OTKpBIBasl y4aCTKM MPUKPEIUIEHUS TOJIOBOK MUO3MHA K aKTUHY. TeM caMbIM
MeXIy aKTUHOM W MUO3MHOM 00pa3yIoTcs TaK Ha3bIBaeMbIe TTOIIepeUHbIe
MocTuku. [Ipy 3ToM rojIoBKM MHO3MHA COBEPIIAIOT IPeOKOBBIE IBUKEHUS,
obecrieunBasi CKOJIbXXeHNEe HUTEM aKTUHA BIOJIb HUTE MMO3MHA ¢ 000MX KOHIIOB
capkoMepa K ero IeHTpy, T. €. MeXaHMYECKYI0 PeaKIIMIO MBIIIIEUHOTO BOJIOKHA
(puc. 10).

DHeprus rpeOKOBOro IBVXKEHUS OJTHOTO0 MOCTHKA ITIPOM3BOIUT IepeMellleHre Ha |
% IJIWHBI aKTUHOBOM HUTH. JIJIsT MaIbHEMIIIEro CKOIbXKEHUSI COKPATUTEIbHBIX
0eJIKOB IpyT OTHOCUTEJIBHO Ipyra MOCTUKM MEXIY aKTUHOM UM MUO3MHOM JIOJIXKHBI
pacragaThCs U BHOBb 00pa30BBIBATHLCS Ha CIENYIOLIEM LIEHTpe cBsi3biBaHus Ca >+ .
Taxoii mpoiiecc MPOMCXOAUT B pe3yJIbTaTe aKTUBALIMKA B 3TOT MOMEHT MOJIEKYJI
Mmro3nHa. Mro3uH npruobpertaeT cBoiicTBa pepmeHTa ATd-a3b1, KOTOPHI
BbI3bIBaeT pacnan AT®. Breimenusiasica npu pacriane AT® sHeprus npuBoIuT K
pa3pylIeHNIO

RRIm

=z
A

Puc. 10. Cxema snexmpomexaHuueckoii cés13u 6 MblULeYHOM 80A0KHE
Ha A: cocmosinue nokos, na b — 6036yacdenue u cokpaujerue
da — nomenyuaa oelicmeusi, Mm — MeMOpaAHA MblULeYHO20 8010KHA,
n _ nonepeunvle mpyoouku, m — npoooibHbie mpybouUKU U YUCMepHbvl ¢ UOHAMU
Ca?* ,a — moHKUe HUmu aKkmuHa, M — MoJchmble HUMu MUO3UHA
¢ ymoaujeHusmu (20408Kamu) Ha KOHYax. 3em-memobpanamu 02paHu4eHbol
capkomepol muopubpuan. Toacmoie cmpeaku — pacnpocmpaneHue NoOMeHyuala
deticmeus npu 6036yxcdeHuu 8040KHa u nepemeujerue uonoe Ca>* us yucmepH
U npo0oabHbIX mpybouek 6 muoubpuinvl, 20e oHu codelicmayrom obpa308aHUI0
MOCMUKO08 MedcOy HUMAMU AKMUHOM U MUOSUHOM U CKOAbICEHUE IMUX Humell
(cokpaujerue 8040KHA) 3a cuem 2pebKo8blX 08UNCEHUL 201080K MUOSUHA.
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MMEIOIINXCSI MOCTUKOB M 00pa3oBaHuio B mpucyTcteuu Ca **

HOBBIX MOCTHKOB Ha
CJIeOYIOIIEM yJacTKe aKTUHOBOW HUTHU. B pe3ynbTaTe mOBTOpEHMS IT0T00HBIX
MPOLIECCOB MHOTOKPAaTHOr0 00pa3oBaHUsI U pachala MOCTUKOB COKpaIllaeTcs
IJIMHA OTAEIbHBIX CAPKOMEPOB M BCET'O MBILIEYHOI'O BOJIOKHA B LIEJIOM.
MakcnMasibHas KOHIEHTpalys KaJlblysl B MUopUOpUIe JOCTUTAeTCs YKe yepe3
3 Mc 10ocJie TIOSIBJICHMSI MOTeHIIMajla IeCTBUS B TIONIEPEUHBIX TpyOOUKax, a
MaKCUMaJIbHOE HaIlpsbKeHNe MBIIIEYHOr0 BOJIOKHAa — 4depe3 20 Mmc.

Becw npolniecc ot nosiBaeHNsT MBIIIIEUHOTO MOTEHIIMajla JeCTBUS 1O COKpallleHUsI
MBbIIIIEUHOI'O BOJIOKHA Ha3bIBa€TCs JIEKTPOMEXaHNUYECKOM CBSI3bIO (MU
BJIEKTPOMEXaHNUYECKUM COIpsDKeHUEM). B pe3ynbTate coKpalleH!s] MbIIIEUYHOTO
BOJIOKHA aKTUH 1 MMO3UH 00Jiee paBHOMEPHO paCHpelesioTCsl BHYTPpU
capkomepa, 1 ucue3aeT BUAMMasl 1o MUKPOCKOIIOM IToNepeyHasi MICYepuYeHHOCTh
MBILIIIBI.

PaccnabiaeHne MBIIIIEUHOrO BOJIOKHA CBSI3aHO C paboToil 0co60ro MexaHm3ama —
«KaJIbIIMEBOTO HACOCa», KOTOPHI o0ecIieunBaeT oTkayky noHos Ca ** u3
MUOPUOpMIT 00paTHO B TPYOOUKM capKoILla3MaTU4YecKoTo peTukyjiyMma. Ha aTo
Takcke TpatuTcs sHepruss ATO.

5.3. OAMHOYHOE U TEXHNYECKOE COKPAIIIEHNE.
BJIEKTPOMNOI'PAMMA

[1py egMHTYHOM HAaAIOPOTOBOM pa3lpakeHNH IBUTATEILHOTO HepBa WIM CaMOM
MBIIIIIBI BO30YKIEHNE MBILIEYHOTO BOJIOKHA COIIPOBOXKIAETCS

OIMHOYHBIM COKpallleHreM. DTa ¢popMa MeXaHMIeCKOI peakMy COCTOUT 13 3 (das:
JIATEHTHOT'O WX CKPBITOTO IIeproma, Gpa3bl COKpalieHns u ¢ha3bl pacciaabaeHusl.
CaMoi1 KOpOoTKOI (a30ii IBJISIETCI CKPBITHINA MEPUOI, KOTIa B MBIIIIE TTPOMCXOINT
aJIeKTpoMexaHmdecKkas nepemnada. Pasza pacciaabiernus oobr9H0 B 1.5-2 pasza 6osee
MPOIOJKATEIbHA, YeM (a3a COKpallleH!s, a IpY YTOMJIEHNU 3aTATMBAaeTCs Ha
3HAYNTEIBHOE BpeMs.

Ecnu naTepBanbl MeKIy HEpBHBIMUA MMITYJIbCAMU KOPOYE, YeM IJINTEIHHOCTD
OIMHOYHOTO COKpAIIIEHNS, TO BO3SHUKAET SIBJIEHIE CYIIepHO3UIINN — HaJIOKEeHIe
MeXaHn4ecKrX 3(p(HeKTOB MBIIIIEYHOTO BOJIOKHA IpYT Ha Apyra u HabJaroaaeTcs
ciaoxHas popMa CoKpalleHnsT — TeTaHyc. Pa3nuyaror 2 ¢popMbl TeTaHyca —
3y0yYaTHIii TeTaHyC, BO3HUKAIONINIA TIpr 60Jee peaKoM pa3apakeHuii, Korjaa
MPOUCXOIUT MOTaJaHue KaXKIoro CliedyIollero HepBHOTO UMITyJibca B a3y
pacciabieHnsT OTIeIbHBIX O HOYHBIX COKpAIlleH!iA, Y CIUTOLIHON WX TJIa IKUi
TeTaHyC, BOZHUKAIOILINI IIpK 00Jiee YacTOM pa3apaskeHNH, KOTIa KasKIbIi
clenyIoUInii UMITYJILC TomnanaeT B ¢a3y cokpaiieHus (puc. 11). Takum obpazom, (B



HEKOTOPBIX T'paHMIIAaX) MEXXY YaCTOTOI UMITYJILCOB BO30Y>KIEHMUS U aMIIUTY JOM
cokpaiteHus BojokoH JIE cyliecTByeT onpeaeneHHOe COOTHOILIEHUE: TIPHU

HebOoIbII0I YacToTe (HarmpuMep, 5-8 nMmil. B 1¢)
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Puc. II. Odunounoe coxpauwenue, 3y64amolii U CRAOUHOU MeMAanyc
Kambanosuonot moiuiysl yenoseka (no: 3umkun H.B. u dp., 1984). Bepxuss
KpUueass — COKpaujeHue Moblullbl, HUNCHASL — OMMemKa pasopaicerus MblUllbl,
Cnpaea yKasaua 4acmoma pasopaicerus

BO3HHMKAIOT OOUHOYHbIE COKpaIlleHHs, TIpU yBeandeHnr 4acToThl (15-20 umr. B 1¢)
— 3y04aThIil TeTaHYC, IIPpX TaJbHeiIIeM HapacTaHM! 9acTOTHI (25-60 mm. B 1 ¢)
— rnankuii Tetanyc. OnMHOYHOE COoKpalleHue — 0osiee ciiaboe U MeHee
YyTOMUTEJIbHOE, YeM TeTaHUYeCcKoe. 3aTO TeTaHyC o0ecrneuynBaeT B HECKOJIbKO pa3
0oJiee MOIIIHOE, XOTSI M KPaTKOBPEMEHHOE COKpallleH!e MBIILIEYHOrO BOJIOKHA.
CokpallleHHe 11e10i MBILIIBI 3aBUCUT OT GOPMBI COKpallleHus: oTaeabHbIX JIE 1 nx
KOOpJIMHAIKU BO BpeMeHHU. [Ipu obecriedeHnn IJIMTENbHOM, HO HE OYeHb
MHTEHCUBHOM paboThl, oTHoeabHbIe JIE cokpalaroTcs monepemMeHHo (puc. 12),
rnoaaepsKuBasi o011ee HanpspkeHre MBIIIIBI Ha 3aJaHHOM YpOBHeE (HarpuMmep, IIpu
Oere Ha JJIMHHBIE 1 CBepXJIMHHbBIE nucTaHuuun). I1pu aTom otnenbHbie JIE MoryT
pa3BUBaATh KaK OIMHOYHBIE, TaK U TeTaHUYECKHNE COKpAIeHMsI, YTO 3aBUCUT OT
YaCTOThl HEPBHBIX MMITYJILCOB. ¥ TOMJIEHHE B 3TOM CJIydyae pa3BUBAETCS MeIJIEHHO,
TaK Kak, pabotast mo ouepenu, JIE B IpomMexXyTKax MexXKIy aKTUBAlLIMEN yCIIeBalOT
BOccTaHaBIMBaThCs. OHAKO MJISI MOIITHOTO KPaTKOBPEMEHHOI'O Y CUIIHSI



(HampuMep, MOTHATHS IITAHTH) TPeOyeTCss CMHXPOHM3AlINS aKTUBHOCTH
otnenabHbIX JIE, T. €. omHOBpeMeHHOe Bo30yXKIeHne nmpakTudecku Bcex JIE. D10, B
CBOIO o4epenb, TpeOyeT OTHOBPEMEHHOM aKTUBaLlU
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Puc. 12. Pasauunbie pexucumot pabomol dsucamenvuvix edunuy, (AE)

1
| I
| [
! ]
| ]
1

COOTBETCTBYIOILIMX HEPBHBIX LIEHTPOB U JOCTUTAETCS B pe3yabTaTe IIUTEIbHOM
TpeHUPOBKHU. [Ipr 3TOM OCyIIECTBIISIETCS MOIIIHOE U BECbMa yTOMUTEIbHOE
TETAHUYECKOE COKpAIICHNE.

AMIIMTYIa COKpalleHus OIMHOYHOTO BOJJOKHA HE 3aBUCUT OT CHJIbI
HaJMOPOTrOBOro pa3apaxkeHusl (3aKoH «Bce minu Hudero»). B otimuue ot atoro,
MpU HapaCTaHUU CUJIbl HAIOPOrOBOTO pa3apakeHusl COKpaIlleHUe €0 MBILIIIbI
MOCTEINEHHO pacTeT 0 MAaKCUMAaJIbLHOM aMIIUTY IbI.

PaboTa MbIIILBLI ¢ HEOOJBIION HATPY3KOM COMPOBOKIAETCS peIKOM YaCTOTOM
HEPBHBIX UMITYJIbCOB M BOBJIeueHUEM Hebobioro yncaa E. B atux ycinoBusix,
HaKJIaabIBasl OTBOOSIINE SJIEKTPOIAbI HA KOXY Hal MBIIIIEN X UCOOJb3Y S
YCWJIMTEJIbHYIO almnapaTypy, MOXXHO Ha 9KpaHe ocLuiaorpada uin ¢
MPYMEHEHNEM YePHWIbHOM 3a1Ccy Ha OyMare 3aperucTpupoOBaTh ONMHOYHEBIE
MoTeHIanbl aeicTBUs oTaeabHbIX [ E. B ciydae >ke 3HaUMTENbHBIX HAIIPSDKEHUA
noTeHuuanbl geucteust MHorux I E anrebpandecku CyMMUAPYIOTCS M BOBHUKAET
CJIOXKHasl MIHTeTpUpOBaHHAsI KpYBasl 3aIIMCH 3J€KTPUUIECKO aKTUBHOCTH LEJI0M
MBI — 37eKTpoMuorpamma (OMI).

®opma DMI orpaxkaeT xapakTep paOOTHI MBIIIIIEL: IPY CTATUYECKUX YCUINUSIX OHA
MIMEET HEMPEPbIBHBINM BUI, a IpY TMHAMMYECKON paboTe — BUI OTIEJbHBIX MaUYeK
WMOYJIbCOB, IPUYPOUYECHHBIX, B OCHOBHOM, K HAQUaJIbLHOMY MOMEHTY COKpaIlleHUS
MBbIIILIbI M pa3eJeHHbIX NepUOodaMu «3JIEKTPUUYECKOro Mo4aHuss». Oco6eHHO
XOPOILIO PUTMUAYHOCTD MOSIBJIEHUS MTOJOOHBIX MayeK HaOII0JaeTCs Y CIOPTCMEHOB
pu HUKJINYecKoi pabote (puc. 13). Y ManeHbKMX OeTell M HeadalTUPOBAaHHBIX K
TaKou paboTe ULl YeTKMX NEPUOAOB OTAbIXa HE HAOJI0IaeTCs, YTO OTpaKaeT He-
TOCTaTOYHOE pacciaabiaeHre MBIIIEUYHbBIX BOJJOKOH pabOTAaIOIIEN MBIIIIIIHL.



Yewm OoJibllle BHEIIHSIS HArpy3Ka 1M CUJIa COKPAILEHUST MBIIILIbI, T€M BBIIIE
aMmruiutya ee DMI'. DTo cBs3aHO ¢ yBeJIMYEHUEM YaCTOThl HEPBHBIX UMITYJIbCOB,
BOBJieueHUEeM Ooblero uncia JIE B MblIllIle 1 CUHXpOHU3ALIUEN
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Puc. 13. Daexkmpomuoepamma mvluiyy-aHmazoHUCmMo8 NpU YUKAU4eckKol pabome

SMIT Tpexrn. MbllLBI

MexaHorpamma

nx aktTuBHocTu. CoBpeMeHHass MHOroKaHaJIbHasl aImapaTypa no3BOoJIsIeT
MMPOM3BOJINTH OJTHOBPEMEHHYIO peructpannio DMI' MHOrMX MBI Ha pa3HbBIX
KaHajax. [Ipu BbIITOTHEHN CHOPTCMEHOM CJIOXKHBIX IBIDKEHMI MOXKHO BUOETh Ha
noayd4eHHbIX DMI' KpuBBIX HE TOJIBKO XapaKTep aKTUBHOCTU OTAEJIbHBIX MBILIIII,
HO U OLIECHUTh MOMEHTHI U MOPSINOK UX BKIIIOUEHUS WU BLIKIIOUEHUS B pa3IndHbIe
(da3pl gBUTraTEILHBIX aKTOB. 3anucu DMI', mojaydyeHHbIE B €CTECTBEHHBIX YCIOBUSIX
IBUTATEIbHOMN IesTeIbHOCTH, MOKHO MepeaBaTh K perUCTPUPYIOLIEH anmapaType
1o TeaedoHy WIM paguoTeaeMeTpUuIecK. AHAJIN3 YacTOThI, aMIJIUTY IbI U POPMBI
DOMI' (HampuMep, ¢ TTOMOIIBIO CIIeLMaIbHBIX KOMIIBIOTEPHBIX IIPOTpaMM)
MO3BOJIIET NOJYYUTh BaxkHYI0 MHPopMalno 00 0COOEHHOCTSIX TEXHUKU BBITIOIHSI-
€MOTO CIIOPTUBHOI'O YIIPasKHEHUS U CTEIIeHU €€ OCBOEHMS 00cielyeMbIM
CIIOPTCMEHOM.

ITo Mepe pa3BuUTHS YyTOMJIEHUS IIPU TOH K€ BeJIMUMHE MbIIIIEYHOTO yCUJINS
amruiutyga DMI HapacTaeT. DTO CBSI3aHO C TeM, YTO CHIDKEHME COKpaTUTEIHLHOM
cnocobHocTn yToMJieHHBIX JIE KoMneHcupyeTcs HepBHBIMU LIEHTpaMU
BOBJIeUeHUEM B paboTy monojHUTeAbHbIX [IE, T. €. myTeM yBeanyeHus:
KOJINUeCTBa aKTMBHBIX MBILIIEYHBLIX BOJOKOH. KpoMe Toro, ycuianuBaercs

CHMHXpOHM3aIuAd aKTUBHOCTHU I[E, YTO TAaKKEC ITOBLIIIACT aMIUIUTY Y CYMMapHOfI
OMI.

54. MOP®OO®YHKIIMOHAJIBbHBIE OCHOBBI MBIIIEYHOW CHUJIbI

I[BI/DKeHl/Ie SBJISIETCS PE3yJIbTATOM B3aMMOIECTBUS BHYTPEHHUX U BHEIIIHUX CHII,
pPa3BHUBACMBIX B OITIOPHO-ABUI'aTCJILHOM aIlliapaTrc, — aKTHMBHBIX (BOSHI/IKaIOH_II/IX



MpY COKpAaIlleHNN MU HalpsLKEHUN MBIIIIIBI BO BpeMsI ee BO30Yy>KIeH!s) U
MacCUBHBIX (YIpyroe HalpssKeHUe MPU pacTsoKeHUM MbIIIIBI, COIIPOTUBIEHNUE
MBI U €€ CYyXOXKWINSI).

Cujta MBIIIIIBI 3aBUCUT OTpsiia MOPPOIOTnUecKX U GU3NOJOrnYecKnX PakTopOoB:
KOJIMYECTBA M CBOVMCTB MBIIIIEYHBIX BOJIOKOH B MBIIIIIIE,
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MCXOITHOM IJIMHBI MBIIIIIBI, XapaKTepa HEPBHBIX UMITYJILCOB, MEXaHUIYECKIX
YCJIOBUM NEMCTBUS MBIIIIBI HA KOCTHU CKEJIeTA.

Cujta MBIIIIIBI SIBJISIETCS CYMMOM CHJIBI OTIEJIbHBIX €€ MBIIIEYHbIX BOJOKOH.
ITogcunTano, yTo 1 OMMHOYHOE MBIIIEYHOE BOJIOKHO MKPOHOXKHOM MBIIIIIHI
pazpuBaeT HanpsbkeHue 100-200 mr, IIIE nkpoHOXKHOM MBIIIIIBI YeJIoBeKa
conepxkuT okoyo 2000 MbIIeYHbIX BOJIOKOH U pa3BuBaeT HanpsbkeHue 200-400 r,
1 nkpoHoxHast Mbla cogepkut okojio 1000 JIE, T. e. pa3BuBaeT HamnpspkeHe
200-400 xr.

Boapmioe 3HaueHNe MMeeT aHATOMIUUECKOE CTPOEHEe MBIIIIIEI. B mapaieabHo-
BOJIOKHUCTHIX U BepeTeHOO0Opa3HbIX MBIIILAX (KaM0aJloOBUIHASI MBIIIIA U Op.) CUIa
MBI TeM 00JIbIIIe, YeM OOJIbIIIe €€ aHATOMUYECKUIA ITONEPEYHMK, T. €. IDIOalb
MOTIEPEYHOro CeUEHMs 11eJI0M MBIIIIEI. B meprucThIX MbIIax (IByriaBasi MbIIIIIa
1 IIp.) GU3MOIOTrMUECKH TTONIEPEUHMK, T. €. TIOIIAIb ITOIIEPEYHOr0 CEeYeHUS BCEX
MBIIIIEUYHBIX BOJIOKOH ropa3mo 0oJbllle, YeM ee aHaTOMUYECKUii IornepeyHnK. B
TaKO# MBIIIILIE YITAKOBAHO 3HAYMTEIbHO 0O0JIbIlIe MBIILIEYHbIX BOJOKOH W,
COOTBETCTBEHHO, OOJIbIIIE ee Cua.

Ha cuny cokpaiiieHust MBIIIIIBI BJIUSIET €€ UCXOIHas JJIMHA, TaK KaK OT Hee.
3aBHUCUT BO3MOXKXHOE KOJIMYECTBO MOITEPEYHBIX MOCTUKOB MEXIY aKTUHOM U
MHO03MHOM. IIpenmosnaraioT, 4To B KaXKIOM IIMKIIE TIPUCOe TMHEHUSI-0TCOe TMHEHMS
MONepEeYHBIX MOCTUKOB pacxoayetcs sHeprus 1 monexkynbl AT Ha 1
ronepeyHblii MocThK. ClieqoBaTeIbHO, YeM 00JIbIIe 00pa3yeTcsl B MbIIIIEUHOM
BOJIOKHE aKTMHO-MMO3MHOBBIX MOCTHUKOB, T€M BBIIIe CKOPOCTh pacllerieHus
AT®, 60ab111€ TITAa COKPATUTEILHBIX 0EJIKOB 1, COOTBETCTBEHHO, OOJIbIIIE
pa3BUBaeMasi MBILILEH CUA.

Hanb6onblee Koan4ecTBO aKTUHO-MUO3MHOBBIX KOHTAKTOB 00pa3yeTcst Ipu
HeOOJIBIIIOM PaCTSLKEHNM MBIIIIILI O HEKOTOPOU ONTUMaIbHOM IIMHEL. [1pu
3HAYMTEIbHOM PaCTSDKEHUM capKoOMepa HUTH aKTHHA JaJIeKO pacXomsiTcs B
CTOPOHBI U TTPAKTUYECKN HE KOHTAKTUPYIOT C PACIIOIOKEHHBIM B CpeIHEel YacTh
capkoMmepa MMO3MHOM. B ciyuae ke pe3Koro yMeHbIlIeHUs IJIMHBI capKoMepa
HUTH aKTWHA B [IEHTpEe MEPEKPhIBAIOT IPYT Ipyra, IPensaTCTBYSI KOHTaKTaM C
MMO3MHOM M TaKxKe YMEHbIIIast Ynucjio o0pa3yeMbIX MOCTUKOB. B CBSI3M ¢ aTnMM
0COOEHHOCTSIMM B3aMMOJIECTBUSI COKPATUTEIbHBIX0EIKOB HanbobIllas cuia



MBIIIIIIBI TIPOSIBJISETCS TP HEKOTOPOM €€ IpeBapUTEeIbHOM PaCTSKEHUU.
OnHOI 13 BaXKHEUIIMX XapaKTePUCTUK CKEJIETHBIX MBIIIIL, BAUSIOIIMX Ha CUTY
COKpallleHUsI, SIBJISIETCSI COCTaB (KOMITO3MIIMSI) MBIIIIEUHBIX BOJIOKOH. PaznuuaroT 3
TUIA MBIIIEYHBIX BOJIOKOH — MeJIeHHble HeyToMiisieMmble (I Tuma), ObicTphie
HeyToMJIsieMble WIN MpoMexyTouHble ( 11-a Tumna) u 66icTphie yTomiasemsble (11-6
TUIIA).

Mennennnie BoiokHa (1 Thna), ux ob6o3Havarot Takke SO — Slow Oxydative
(aHrJ1. — MeIJIEHHbIe OKMCIUTEIbHbIE) — 3TO BBIHOCIUBBIEC (HEYTOMIISIEMbIE) U
JIETKO BO30yIMMble BOJIOKHA, C 60raThiM KpOBOCHAOKEeHEM, 00JIbIINM
KOJIMYEeCTBOM MUTOXOHIPUIA, 3aI1TaCOB MUOTJIOOMHA 1
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C UCTIOIb30BaHNEeM OKMCIMTEIBHBIX IIPOLIECCOB SHEeprooodpa3oBaHus (adpobHbIE).
Hx, B cpenHeM, y yemoBeka 50%. OHU JIerKo BKIIIOUAIOTCS B pabOTy mpu
MaJIeHIINX HAMPSDKEHUSIX MBIIL, OYeHb BHIHOCIMBBI, HO HE 001a1at0T
IOCTaTOYHOI cuioii. Yalle Bcero OHM MCTIONL3YIOTCS IPH IO Ie P>KaH!
HEeHarpy304HOl cTaTUYeCKOil pabOThl, HAIIpUMeEp, IMPU COXPAaHEHUU TO3bI.
brictprie yromnsiemble BookHa (11-6 tuma) mau FG — Fast Glicolitic (6sicTpEIe
TJIMKOJIMTUYECKIE) UCITOIb3YIOT aHa3pOOHbIE MPOIIeCChl 3HePTrooOpa3oBaHUs
(rnmukonu3). OHM MeHee BO30YyIMMBI, BKIIIOYAIOTCS MY OOJIBIINX Harpy3Kax 1
obecrneunBalOT OBICTPhIE M MOIIIHBIE COKpAIIeHNS] MBIIII. 3aTO 3TH BOJOKHA
onicTpo yToMisitorcs. Ux nmpumepHo 30%. BonokHa npomeskyTouHoro turna (I1-a)
— OBICTpBIe HEyTOMJISIeMbIe, OKUCIUTENbHbIe, NX 0Koa0 20%. B cpennem, mis
Pa3HbBIX MBIIIIIL XapaKTepPHO Pa3IMYHOE COOTHOILIEHNE MeIJIEHHbIX HEYTOMIISIeMbIX
1 OBICTPBIX YTOMJISIEMBIX BOJIOKOH. Tak, B TpeXTJIaBOl MBIIIIIIE TjIeua
npeobianaroT ObicTpblie BojokHA (67%) Ham MemneHHbIMU (33%), 4TO
obecrneyrnBaeT CKOPOCTHO-CUJIOBbIE BOBMOXKHOCTHU 3TOU MbILIILIbI (puc. 14), a ns
0oJiee MeIJIEHHOI 1 BHIHOCIMBOM KaMOaJTOBUIHOM MBIIIIILI XapaKTepHO HaJIN4Ke
84% menneHHbIX 1 Bcero 16% O6bicTphix BosiokoH (CanrtaH b., 1979).

OnmHaKo, COCTaB MBIIIEYHBIX BOJIOKOH B OTHOM M TOM K€ MBIIIIIe MMEET OTPOMHBIE
VHAMBUIYaJbHbIE pa3IduKs, 3aBUCSIINE OT BPOXKIESHHBIX TUOJIOTUUECKIX
ocobeHHOCTel yeaoBeka. K MOMEHTY posKIeH!s dea0oBeKa ero MBIl COmepsKaT
JINIIb MeIJIeHHbIEe BOJIOKHA, HO TIOJ BIMSHAEM HePBHOU PeryJIsiinu
yCTaHABJIMBAETCS B XOlle OHTOreHe3a IeHeTUYECKU 3aJaHHOEe MHAUBUIYaIbHOE
COOTHOIIIEHIE MBILIIEYHBIX BOJIOKOH pa3Horo tuma. [lo Mepe mepexoma ot 3pesioro
BO3pacTa K MOXKXWJIOMY YUCJI0 OBICTPBIX BOJOKOH y YeJI0BeKa 3aMEeTHO CHIXKAETCSI
1, COOTBETCTBEHHO, YMEHbIIIaeTcsI MblllieuHast cuia. Harpumep, Hanboabinee
KOJIMYECTBO OBICTPBIX BOJIOKOH B HAPY>KHOI T'OJIOBKE 4-X TJIaBOM MBIIIIILI Oeapa
MY>XK4nHBI (0K0J10 59-63%) oTMeuaeTcs B Bo3pacTe 20-40 neT, a B Bo3pacte 60-65



JIeT nX 4yuciio mout Ha 1/3 menbiie (45%).

Tpexrnasas HapyxHas Kambano-

nneva o Benpa BAHER

16%

Puc. 14. Cocmag mbiuieuHbix 60410KOH 6 PA3HBIX MbLULUAX
Meonennvie — uepHvim ygemom,; Obicmpovie — cepbim
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KonnyecTBo TeX WM IpyTrux MbIIIEUYHBIX BOJIOKOH HE U3MEHSIETCSI B IIpoLiecce
TpeHUPOBKU. BO3MOKHO TOJIbKO HapacTaHUe TOJIIUHEI (runepTpodust)
OTJEeJIbHBIX BOJIOKOH, a TaKXK€ HEKOTOpOE M3MEHEHME CBOMCTB MPOMEXYTOUHBIX
BoJIOKOH. IIpy HampaBJIeHHOCTH TPEHUPOBOUYHOTI'O IIpoIecca Ha pa3BUTHE CUJIBI
MPOUCXOIUT HapacTaHe 00beMa OBICTPhIX BOJIOKOH, YTO U 00eCcreunBaeT
MOBBIILIEHNE CUJIbI TPEHUPYEMbIX MBIIIILI.

XapakTep HEpBHBIX UMIYJIbCOB U3MEHSIET CUJIY COKpPAILleHUST MBILIL] TPeMsI
cnocobamu:

1) yBenuueHneM uucia akTuBHbIX JIE — 5T0 MexaHu3M BOBJICUEHUS WIN
pekpytupopaHus JIE (cHauana mporMcXoauT BOBJIeUeHUE MeIJIeHHbIX 1 Oojiee
Bo30yauMbIX JE, 3aTeM — BbIcOKOOpOroBbiX OLICTpHIX [ E);

2) yBeJIMUYEeHUEM YaCTOThl HEPBHBIX UMIYJIbCOB, B pe3yJIbTaTe Yero IpoOUCXOIUT
Mepexoli OT caabbIX OMUHOYHBIX COKpPAILlEHUI K CUIbHBIM TeTaHUYECKUM
COKpAIlleHUSIM MBIILIEYHBIX BOJOKOH;

3) yBeauueHreM cuHxpoHu3auuu JIE, mpu 3ToM OpouCcXOauT yBeJIUUeHE CUIbI
COKpaIlleHUS 11eJI0i MBIIILIBI 32 CYEeT OTHOBPEMEHHOM TSITM BCeX aKTUBHBIX
MBIILIEYHBIX BOJOKOH.

Cy1iecTBeHHOE 3HaUeHIE NMEIOT MeXaHN4YeCKUe YCI0BUS pabOThI MBIIIIIBI —
TOUKA MPUJIOXKEHMS €€ CUJIbI M TOUKA MPUJIOXKEHMS COIIPOTUBIICHUS
(mogHMMaemoro rpysa). Hanpumep, npu crubaHuu B JIOKTe BeC IIOJHAMAeMOro
rpy3a MoxeT OBbITh TTopsinka 40 Kr u 6oJiee, Ipyu 3TOM CUJIa MbBIIIII-crubaTesei
nmocturaeT 250 Kr, a Tara cyxoxwinit — 500 Kr.

Mexxny cuioil 1 CKOPOCTBIO COKpAIIlEHNsT MBIIIIIBI CYIIECTBYET OMpeeIeHHOE
COOTHOIIeHUE, UMerollee BUI rurnep0oibl (COOTHOIIEHNE CiJIa — CKOPOCTh, 1o A.
Xwumny). YUeM BbIllle cuila, pa3BuBaeMasl MbIIILEH, TEM MEHbIIIE CKOPOCTh €€



COKpallleHusI, 1 HA000pOT, ¢ HapacTaHMEM CKOPOCTM COKpallleHHs MajgaeT
BeanunHa ycrnusd. Hanbobliyro cKopocTh pa3BUBaeT MBIIIIIA, paboTaroinas 6e3
Harpy3ku. CKOpOCTb MBIIIIEYHOI'O COKpAIeHUSI 3aBUCUT OT CKOPOCTH
MepeaBIDKEHNS TTOIIePEeYHbIX MOCTUKOB, T. €. OT YaCTOThI I'peOKOBBIX IBVKEHUN B
enuHuily BpeMmeHu. B owbicTphix JE aTa yacTtoTa Bhilie, yeM B MeajieHHbIX JIE, 1,
COOTBETCTBEHHO, MOoTpebisieTcsa 60mbiie s3Hepruu AT®. Bo BpeMs cokpallieHust
MBbIIIEUYHBIX BOJIOKOH B 1 ¢ mpoucxoaut rpuMepHo oT 5 1o 50 LHuKI0B npu-
KpeIlIEHUSI-0TCOe IMHEHNS MoIepeYHbIX MOCTUKOB. IIpu 3ToM HUKaKuX KonebaHuit
CHWJIBI B LIEJION MBIIIIIE He olyiaeTcs, Tak Kak JIE paboTtaroT acuHXpoHHO. JIniib
MpY YTOMJIEHUM BO3HMKAeT CUHXpoHHas padoTa JIE, 1 B MBIIIIIAaX IOSIBISIETCS
IpOXb (TpeMOpP YTOMJIEHMS).

5.5. PEXKHWMBbBI PABOTbI MbIHIIIbI

Mexanunyeckas pabora (A), coBepiiaemasl MBIIILIENA, U3MEPSIETCS IPOU3BEIEHIEM
nogHnMaeMoro Beca (P) Ha paccrostaue (h): A= P Jp xrm. Ilpu perucrparmn

pabOTHI M30JIMPOBAHHON MBIIIIIBI JIATYIIIKA BUIHO, YTO YeM OOJIbIlle BeINYMHA
rpy3a, TeM MeHbIIle BhICOTa, Ha KOTOPYIO
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ero MoJHMMaeT MbIa. Paznmyaior 3 pexkmma paboThl MBIIIIIBI: N30TOHUYECKUIA,
N30METPUUYECKUI 1 ayKCOTOHUYECKUIA. .

M3oToHnuecknii pexxum (pexkiM IMOCTOSTHHOTO TOHYCa MBILIIILI) Ha0Ir0gaeTcs mpu
OTCYTCTBMM Harpy3KM Ha MBIIIILY, KOTIa MBIIIIIA 3aKperjieHa ¢ OJHOTO KOHIIa 1
cB0OOIHO cokpamaeTcs. HanpsckeHue B Heli ITpU 3TOM He U3MEHSIETCST. DTO
MMPOMCXOIUT MPHU pa3lpaskeHUN U30JIMPOBAHHOM MBIIIIILI JITYIIKH, 3aKpeTlJIEHHOMN
OJHMM KOHIIOM Ha mTaTuBe. Tak Kak npu 3Tux yciaosusax P =0, To MmexaHuueckast
paboTa MBIIIIKI TakKe paBHa HyJto (A = 0). B TakoM pexknMme paboraeTt B opra-
HU3Me YejloBeKa TOJILKO OfHAa MBI — MbIIIa s3biKka. (B coBpemeHnHoi
JIMTEpaType TaKKe BCTPEeUYaeTCs TEPMUH M30TOHUMYECKUN PEKM IO OTHOIIEHUIO K
TaKOMY COKpallleHMIO MBIIIIIBI ¢ HArpy3KOil, MpU KOTOPOM IO Mepe U3MEHEHUST
IJIMHBI MBIIIIIBI HAIIPSDKEHNE €€ COXpaHsIeTCsl HEM3MEHHBIM, HO B 3TOM cjydae
MeXxaHu4ecKas padoTa MBIILIIIBI HE paBHA HYJIIO, T. €. OHA COBEPIIaeT BHEIITHIOIO
paboTy).

M3oMeTprueckuii peskuM (pesKuM MOCTOSIHHOM IIMHBI MBIIIIILI) XapaKTepu3yeTcs
HamnpspKeHWEM MBIIIIBI B YCIOBUSX, KOTIa OHA 3aKperjieHa ¢ 000MX KOHIIOB MU
KOTJIa MBIIIIIa HE MOXKET HOTHATH CIIUIIKOM 00Jbloit rpys. Ilpu atom h = 0 n,
COOTBETCTBEHHO, MeXaHnUecKasl paboTa Toxke paBHa HYJI0 (A = 0). DTOT pexxum



HabJIrogaeTcsl Mpu COXpaHEHUM 3allaHHOM O3kl ¥ IIPU BBHITIOJHEHUN CTaTUYECKOM
paboThl. B 3TOM cilydyae B MBIILIEYHOM BOJIOKHE BCE€ PaBHO MPOMCXOMIST IPOLIECCHI
BO3HUKHOBEHMUS U pa3pyllIeHUsI MOCTUKOB MEXIy aKTUHOM U MUO3UHOM, T. €.
TPAaTUTCSI SHEPTUS Ha 3TU MPOLIECChl, HO OTCYTCTBYET MeXaHUUecKas peaKilus
TepeMelleHNsI HUTel akTUHA BIOJb MIo3nHa. Pu3nomormiyeckas XxapakKTeprCcTHAKA
TaKO# pabOThI 3aKII0YAETCS B OILIEHKE BEJIMYMHBLI HATPY3KHU U IJIMTEILHOCTHA
pabOoTHIL.

AYKCOTOHMUYECKUI pexXrM (CMEIIaHHBIM pexkXiM) XapaKTepu3yeTcsl U3MeHEHUeM
IJIMHBI U TOHYCa MBIIIILBI, TIPU COKpaIlleHUH KOTOPOI MPOMCXOIUT MepeMelleHIe

rpysa. B aTom ciyyae cosepuiaeTcs MexaHudeckast pabora Mbiiiel (A= P .h ).

Taxoit peskKrM TIPOSIBJISIETCS TIPU BLITTOJTHEHNN TUHAMMYECKOM pabOThI MBIIIIII JasKe
MIPY OTCYTCTBUAM BHEIIHETO TPYy3a, TaK KaK MBIIIIIBI IPEONOJIEBAIOT CUJTY TSDKECTH,
IEeMCTBYIONMIYIO Ha TeJIo uejloBeKa. Pa3nmmuaroT 2 pa3sHOBUIHOCTHU 3TOTO pesKuMa
pabOTHI MBIIIIL: TPEOI0IeBaAIONINIA (KOHIIEHTPUYECKNI) 1 YCTYNaIOIINiA
(3KCLEHTPUYECKUIT) PEsKIM.

M3ydenne pabOTHI MBIIIILI ¢ pa3IMYHBIMUA Harpy3KaMU 1 B pa3HOM TeMIIe
TTO3BOJIMJIO BBIBECTH 3aKOH CPEIHUX HATPY30K M CPEIHEr0 TeMIla IBVKEHMIA:
MaKCHUMAaJIbHYIO MeXaHN4YeCKYyI0 paboTy MBIIIIIA COBEPIIAET NPU CPEIHUX
Harpy3Kax 1 cpegHeM TeMIle IBIDKeHMi. [Ipr BBICOKMX CKOPOCTSIX COKpaIlleHUs
MBIIIIIBI YaCTh €€ SHEPTUM TPATUTCS Ha IIPEOI0JIeHe COPOTUBIIEHNS (pacTYIIETO
BHYTPEHHETO TPEHUS M BI3KOCTU MBIIIIIBI), @ TIPY HU3KUX CKOPOCTIX — Ha
roep:KaHre M30MEeTPIUECKOTO HAIIPSDKEHMSI, KOTOPOE TaKsKe IIPUCYTCTBYET

61

B OTOM CJly4ae IS 3aKpeIIeHns] TOCTUTHYTOM IUTMHBI MBIIILBI B KaXKIbIA TaHHBIN
MOMEHT BpeMEHH.

Paboty, mpon3BoanMyo MBIIIIIAMU YeI0BeKa, N3YJaloT, UCIIOJIL3YS pa3InIHbIe
METOIVKHU €€ PErUCTpallii — 3prorpaduio, BeJo3proMeT-puronap. B sprorpadpun
(rped. 3proH — paboTa,rpado — mrcaTh) peTUCTPUPYETCS aMILUINTYyJa IoabeMa
pa3IMYHBIX TPY30B, MOABEIIEHHBIX Yepe3 0JIOK. Berumcigs mo aprorpamme
BEeJIMYMHY paOOTHI KaK IIPOM3BeIcHIE Ipy3a Ha aMITINTY Ay ero moabema (A =

P .h ), A. M. CeuyenoB ommcan B 1905 r. gBjaeHre aKTUBHOTO OTIbIXA.

Okazajioch, YTO MACCUBHBIN OTABIX PaBOIl PYKM IOCJIE €€ YTOMJIEHUS JaeT
MeHblllee yBeJIndYeHne ee paboToCIOCOOHOCTH, YeM I1ociie paboThl (BO BpeMsl ee
OTIIbIXa) JIEBOM PYKMU.

5.6. DHEPT'ETHUKA MBIIIEYHOI'O COKPAIIIEHUSA



ITpu paboTe MbllIM, XUMHUYECKasl SHEPTUS MPeBpalllaeTCsl B MEXaHUUECKYIO, T. €.
MBIIIILIA SIBJISETCS XMMUYECKUM JIBUTaTeIeM, a He TeIJIoBbIM. JIj1s1 mpolieccoB
COKpallleH!s 1 pacciiabieHnst MbIl morpebdnsiercs sHeprus. AT®. Pacmernienue
AT® ¢ oTcoemnHeHNEM OTHOI MOJIEKYJIBI pocdaTa u oOpa3oBaHEM
ageHosnHaudocdarta (AID) conmpoBoxnaercs puineaeHneM 10 Kkan sHepruu Ha 1
MoJib: ATO = AJID + @ + DH.. Ognako 3anackl AT® B Mplmax HeBeJINKH (OKOJIO
5 mMoab -2~ '). Ux xBaTtaeT auib Ha 1-2 ¢ pabotel. KonmnmyectBo AT® B MbIiax
He MOKeT U3MEHSIThCs, TaK KakK 1pu oTcyTcTBUM AT® B MbIiax pa3puBaeTcs
KOHTpaKkTypa (He paboTaeT KaJbLMeBbIil HACOC W MBIl HE B COCTOSIHUN
pacciabagaThbes), a IpU N30BITKE — TepsIeTcs DJaCTUYHOCTb.

Ilst mpomoykeHust paboThl TpedyeTCsl MOCTOSTHHOE BocnoHeHne 3anmacoB ATO.
Boccranosnenne AT® nmporcxonnT B aHadpoOHBIX YCIOBUSIX — 3a CUET pacliaua
kpeatnHdocdara (Kp®d) 1 riaroko3sl (peakimm IIMKOJIN3a) — U B a3pOOHBIX
YCJIOBUSIX — 3a CUET peaKLMil OKUCIEeHUS KUPOB U YII€BOJOB. DHEPIrOCUCTEMBI,
HCIIOJIb3yeMble B KaueCTBe MCTOUHMKOB 3HEPruM, 0003HavaroT KakK ¢pocdarenHast
sHepreTuueckas cucrema wim cucteMa ATO-Kp®, rmukoautnyeckas (Man
JIaKTallMIHasl) CUCTeMa U OKUCIUTeIbHasl (M1 KUCJIOpOdHasl) CUcTeMa.

brictpoe BoccTtaHoBiIeHne AT® mporcXoanT B THICIYHbBIE JOJM CEKYHIBI 3a CUET
pacnaga Kp®. AII® + Kp® = ATO + Kp. Hanbonbireit a3pbeKTMBHOCTHA 3TOT
IIyTh 3HepPTroobpa3oBaHMs JOCTUTAET K 5-6-if ceKyHue paboThI, HO 3aTeM 3amachl
Kp® ncueprnbiBaroTcs, TaK KaKMX Takke HeMHOTO (0koio 30 Mmmonb -z ).
MemnenHoe BocctaHoBiaeHNEe AT® B aHA3pOOHBIX YCIOBUAX 00eCIIeunBaeTCs
SHepTuen pacllelieHNs TT1I0K03bI (BhIIeIsIeMOli U3 TIMKOTeHa) —peaKinuei
IJIMKOJIM3a ¢ 00pa3oBaHeM B KOHEYHOM UTOI'€ MOJIOYHOM KUCIOTHI (J1aKTaTa) 1
BoccTaHOBJIeHHEM 3 Mojiekya AT®. Dra peaknus mocTuraeT HamOOIbIIEi
MOIITHOCTHU K KOHITY 1-i1 MUHYTBI paboTHI.
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Oco6oe 3HaueHne 3TOT NyTh 3HEPro0Opa30BaHMUSI UMEET ITPU BHICOKON MOIITHOCTU
paboThl, KoTopas npoaokaercs ot 20 ¢ 1o 1 -2 muH (Hampumep, Iipu 6ere Ha
CpelHne TUCTAHIIMN), a TaKXKe IIPU PE3KOM YBEJIMUESHUN MOIITHOCTH OoJiee
IJIUTEbHOU 1 MeHee HalpssKeHHOM paboThl (CIIypThl M (PUHUIIIHBIE YCKOPEHUS
npu 6ere Ha NJIMHHbIE TUCTAaHIMM) U IIPpUA HEIOCTAaTKe KHUCI0POda BO BpeMs
BBITTOJTHEHMS CTaTUUecKoi paboThl. OrpaHnueHne UCII0JIb30BaHUS YII€BOI0OB
CBSI3aHO HE ¢ YMEHBIIIEHUEM 3aIlacoB IVIMKOreHa (TJIFOKO3bl) B MBIIILAX 1 B
TeYeH!, a C yTHETeHNEeM peaKIMH TJIMKOJIM3a N30bITKOM HaKONMBIIIEHCS B
MBIIILAX MOJIOYHOM KUCJIOTHI.

Peakiium okucieHus: obecrieuynBaroT SHEprueil paboTy MBIIIIL B YCIOBUSIX



TOCTAaTOYHOI'O TTOCTYIUICHHST B OpTraHU3M KHMCJIOpoaa, T. €. IIpU a’po0HOI padoTe
IJTATETLHOCTBIO Oosee 2-3 MuH. JlocTaBKa KMcaopoaa JOCTUTaeT HEOOXOIMMOTO
YPOBHS TIOCJIe JOCTATOYHOTO pa3BepThIBaHMUS (PYHKIMI KUCIOPO TPAHCIIOPTHBIX
CHUCTEM OpraHu3Ma (IbIXaTeJIbHOM, CEPIEeUYHO-COCYIUCTON CUCTEM M CUCTEMBI
KpoBH). BaxkHBIM TTOKa3aTesleM MOITHOCTH a3pO0OHBIX IPOIIECCOB SIBIISIETCS
MpeneabHasl BeJIMYMHA MOCTYIIEHNs B OpraHU3M KUCcJIopoja 3a 1 MuH —
MakcuMaibHoe noTpebeHue kuciaopoaa (MIIK). Dra BennunHa 3aBUCUT OT
WHIWBUIYaJbHBIX BO3MOXKHOCTEH KaxKI0ro YejaoBeKa. Y HeTpeHMPOBAHHBIX JIUII B
1 MUH TocTymaeT K paboTaronuM MbIIIIaM okoiao 2.5-3 10, ,ay
BBICOKOKBATM(PUIIMPOBAHHBIX CLIOPTCMEHOB —JIBDKHUKOB, TUIOBIIOB, 0€TYHOB-
craiiepoB U Op. mocturaet 5-6 1 u gaxe 71 B 1 MuH.

[Tpu 3HAUNTETHEHOI MOIIHOCTHA pabOTHI 1 OTPOMHO# ITOTPEOHOCTH TIPU 3TOM B
KHCJI0POJ€e OCHOBHBIM CyOCTpaTOM OKMCJIEHMS B OOJIBIITMHCTBE CIIOPTHUBHBIX
yIIpaskKHEHWH SIBJISIOTCS YTIE€BOObI, TaK KaK IJISI X OKUCIIEHUS TpebyeTcs Topa3 o
MEHBbIIIe KNCIOPpOa, YeM IIpU OKKUCIeHNN KupoB. [1pn ncnonb30BaHNN O THOM

MOJIEKYJIbI ITIOKO3BI ( 6 H 1 06 ), TOTy4YEeHHO# 13 IIMKOTreHa, o0pa3yeTcs

38 monekyn AT®D, T.e. a3pobHBI ITyTh 3Heproobpa3oBaHNs 0OecTIeunBaeT IIpU
TOM K€ pacXoJie yIJIeBOJ0B BO MHOI'O pa3 6ojbiie nponykunu AT®, yuem
aHa’pOoOHLIN MyTh. MoJIOUHAs KMCJIOTa B 3TUX peaklUsIX He HaKalIMBaeTcs, a
MPOMEXKYTOUHBIN NPOIYKT — MUPOBUHOI'PaIHAsI KMCIIOTa cpa3y OKUCIISETCS IO
KoHeyHbIX nponyktoB — CO, ,u H, O.

B xauecTBe NCTOYHMKA SHEPTUM KUPHI UCIIOJIL3YIOTCSI B COCTOSTHAN
IBUTAaTEJIbHOTO MOKOS, IIPH JIF000i1 paboTe CpaBHUTEIBHO HEBLICOKOM MOIIIHOCTH
(Tpebyromieii 1o 50% MIIK) u ripu oueHb IJINTEJIbHOI padoTe Ha BHIHOCIMBOCTD
(Tpebyromeit okoao 70-80% MIIK). Cpenu Bcex UICTOUYHUKOB SHEPTUU KUPHI
001amaroT HauboJIblIel SHEPreTUUEeCKO eMKOCThIO: TIpU pacXogoBaHUU 1 Mos
AT® Brigensercs okoio 10 kkan sHeprun, 1 moiasg Kp® —oxkoio 10.5 kkan, 1
MOJISI TJIFOKO3BI TIPY aHa3pOoOHOM paciieruieHn — okoJio 50 KKkai, a mpu
okucJieHnr 1 Mo riiroKo3bl — okoJjio 700 Kka, pyu oKucjaeHuu 1 MoJist XKupoB
— 2400 kkan (Kom . M., 1982). OngHako ucnojb30BaHUEe KUPOB MpU padoTe
BBICOKOI MOILIHOCTH JUMUTHUPYETCS TPYIHOCTBIO JOCTaBKU KUCI0poaa pabo-
TAIONIM TKaHSIM.
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PaboTta MBI COnTpoBOKIAeTCs BBIIEJIEHNEM Tela. Termiooopa3oBaHuie
MMPOUCXOIUT B MOMEHT COKpaIlleHNSI MBI — HadaJabHOE TeII000pa3oBaHme (OHO
COCTaBJISIET BCETO OJHY THICSUHYIO BCeX SHEProTpaT) U B IIePHOJ BOCCTAHOBJICHUS
— 3aras3apIBarollee TeIioobpa3oBaHue.



B 00BIYHBIX yCIOBUSX TIpU paboTE MBI TEIUIOBBIE TIOTEPU COCTABIISIIOT OKOJIO
80% Bcex sHeprotrpat. s oeHKHN 3pHEeKTUBHOCTU MeXaHNUYeCKOI pabOoThl
MBIIIIBI UCTIOJIB3YIOT BhIUMCIeHNe KoadduineHTa rmoje3dHoro geiicteus (KITI).
Beanuuna KITJI moka3piBaeT, Kakasl 4acTh 3aTpayrMBaeMOU S3HEPIUU UCIIOIb3YeTCsI
Ha BBINOJHEHNE MeXaHN4YeCKOU paboThl MbIIILLI. Ee BEIYUCISIOT 110 hopMmyIie:
KITI=[A:(E-e)] 100% ,

roe: A — sHeprusd, 3aTpadeHHasl Ha nmoJjie3Hyro paboty; E — obmumii pacxon
SHEPTUM; € —PacXoJ SHEPTMU B COCTOSIHUM MOKOSI 32 BpeMsl, paBHOE ITUTEb-
HOCTHU pabOTHI.

Y nerpenuposanHoro yenoBeka KIIJI mpumepno 20%, y cmopremena — 30-35%.
ITpn xonp6e Hanbonbimii KITJ orMedaeTcs npu ckopoctu 3.6-4.8 km ® yac ™',
MpU NeJaJupOBaHUM Ha BEJIO3PTOMeTpe — MpHU IJIUTEIbHOCTU IKMKJIa okoo 1 ¢. C
YBEIUYEHUEM MOIIIHOCTU pabOThI M BKIIOUEHUEM «HEHY>KHBIX» MbIIIL KIT/I
yMeHbmaeTcd. I1pu cratudeckoil padbore, MockoiabKy A = 0, 3pHeKTUBHOCTH
pabOThI OLIEHNBAETCS MO IITATEIBHOCTH MO IEP>KMBA€MOT0 HAIIPSZKEHNST MBIIIILI.

6. TIPOU3BOJIbBHDBIE JIBUXKEHUSA

JBuratenbHas nesTebHOCTh YeJ0BeKa SIBJISIETCSI OCHOBHOM (popMoii ero
ToBeleHNs BO BHelmHel cpene. [Ipu a3ToM cienyer yka3aTh, YTO He TOJIBKO
dusnyeckas pabora, HO U pa3HOOOpa3HbIe BUIbl YMCTBEHHOI'O Tpyda B KOHEUYHOM
UTOTe MPOSIBJISIIOTCS ABUTraTebHOI akTuBHOCTBIO. Y. M. Ceuenos (1863) no
ATOMY MOBOMAY MHUCAJ, UYTO «... Bc€ 0ECKOHEUHOE pa3HOOOpa3re BHEITHUX
MIPOSIBJIEHUIA MO3TOBOI NEeSITeIbHOCTU CBOAUTCS OKOHYATEJIbHO K OTHOMY JIMIIIb
SIBJICHUIO — MBIIIIEYHOMY IBIDKCHUIO.

6.1. OCHOBHBIE ITPUHIIUIIBI OPTAHU3ALIMU ABUXKEHUN

BrInmonHeHne IBUTATETLHBIX aKTOB OCYILECTBIISETCS OOIIMPHBIM KOMILIEKCOM
HEPOHOB, PacCIOJIOKeHHBIX B pa3nnuHbIX oTnenax IITHC. Takag ¢yHKImoHambHas
CHCTeMa yIIpaBJeHNs IBIDKEHUSIMHA SIBJISIETCS MHOTORTaKHOM 1 MHOT'OYPOBHEBOIA.
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6.1.1. ObIIIASA CXEMA YIIPABJEHUSA IBNAKEHUAMU

Pemraronmmm dpakTopoM nmoBeneHUs SIBASETCS MOJE3HBIN pe3yabTat. Jisa ero
TOCTVDKEHUS B HEPBHOM crcTeMe (DOPMUPYETCS IPyIIa B3aMOCBSI3aHHBIX
HelipoHOB — ¢yHKuMoHanbHas cuctema (I1. K. AHoxun, 1975). JleaTeabHOCTD ee



BKJIIOYAET Clenylolue mpouecchl: 1) o6paboTka BceX CUTHAJIIOB, ITOCTYMNAIOIINX U3
BHEIIIHEe! 1 BHYTpeHHE! cpedbl OpraHm3Ma — TaK Ha3blBaeMblil adpepeHTHBINH
CUHTE3, 2) IpUHITHE PELICHUS O LIeJN U 3aJadax OercTBUs; 3) co3maHue
MpeacTaBieHus 00 oXXrgaeMoM pe3yiabTaTe U ¢opMUpOBaHe KOHKPETHOM TPO-
rpaMMbl IBVDKEHUIA; 4) aHAJIU3 MTOJYUYeHHOTO pe3yjibTaTa U BHECEHHE B IPOrpaMMy
MONPAaBOK — CEHCOPHBIX KOPPEKIINIA.

B npornieccax adpdepeHTHOro cCruHTE3a YYacTBYIOT Iy 00KME BHYTPEHHUE
Mpoliecchl — No0yXXIeHne K NeUCTBUIO (MOTUBALMS) U €T0 3aMbICe, U3BJIEKAIOTCS
13 MaMSITU MOTOpPHbIE cjiedbl (HaBbIKM) U BblyUYeHHbIE TaKTUUECKHe KOMOMHAIINMN.
Y 4enoBeka Ha X OCHOBE CO3JaeTCsl ONpeae/IeHHbIN MIaHU KOHKpeTHas
MporpaMMa IBIKEHUS. DTH IIPOLIECChl OTPAKAIOTCS B U3BMEHEHUSIX 3JIeKTPUUeCcKoi
AKTUBHOCTHU MO3Ta — «BOJIHA OXXUIAHUST», U3MEHEHUS Orn0aroleil aMIUTUTY IblI
99T, ycuiieHrne B3aMMOCBSI3aHHOCTU KOPKOBBIX HEMPOHOB, MECTHBIE TTOTEHLINAJIBI
TOTOBHOCTH U Op. PEHOMEHBI, CBSI3aHHBIE C TTOBBILLIEHHEM BO30YIMMOCTHU
KOPKOBBIX HEAPOHOB U cO31aHeM paboueil cucteMbl Mo3ra. BoIpaskeHHOCTh 3TUX
(deHOMEeHOB OoTpaxkaeT CTelleHb 3aMHTEPECOBAHHOCTH YeJIoOBeKa B peaKluu,
CKOPOCTb U CHUJIY OTBETHBIX COKpallleHuii Mbliiil. Ha ypoBHe cimHHOrO Mo3ra
MPOIIECCHI MPEIHACTPONKI OTpasKaloTCs MOBBIIIEHNEM BO30Y IMMOCTH
CIUpPAaJIbHBIX MOTOHEMUPOHOB, B MbIIIIIIAX — IMOBBIILIEHUEM YYBCTBUTEIbHOCTHU
MIPOIPUOPELIEIITOPOB CKeaeTHBIX MbIIL. CeHcopHast MHPopMaIus o pe3yabTaTe
BBITTOJTHEHMST IBDKEHYSI, TToJIydyaemMasl 1o KaHajlaM o0paTHOI CBSI3U, UCIIOJIb3YyeTCsI
HEPBHBIMU [IEHTPaMU IJIs1 YTOYHEHUSI BpEMEHHBIX, IPOCTPAHCTBEHHBIX U CUJIOBBIX
XapaKTepUCTUK IBUTATEIbHBIX aKTOB, BHECEHUS MOMPAaBOK B KOMaHIbl — TaK
Ha3bIBaeMbIX ceHCOpHBIX Koppekumii (W. k. bepramreita, 1966; K. I[Tpudpawm,
1975).

6.1.2. PE®@JIEKTOPHOE KOJIBIHEBOE PETI'YJINPOBAHUE U
ITPOI'PAMMHOE YIIPABJIEHUE ABUXEHUAMU

B nBuratenbHON OeST€IbHOCTU YeJIOBEKa pa3aindaroT IIPOM3BOJIbHbIE JBKEHUS
—CO3HATEeJILHO yIIpaBJisieMble 1eJieHanpaBieHHble JeMCTBUS U HeIIPOU3BOJIbHEIE
JIBYDKEHMS, TPOUCXOsIe 0e3 ydyacTHsl CO3HAHUS U MpeaCTaBIISIOIIe CO00M
60 6e3ycIoBHBIE peaKluu, IM00 aBTOMAaTU3UPOBAHHbIC JBUTaTeIbHbIe HaBBIKM.
B ocHoBe ympaBiieHUs TPOMU3BOJIbHBIMU IBIDKEHUSIMU YeJIOBEKa JiexKaT IBa
pa3IMUHBIX (U3MOJIOTUUECKUX MeXaHu3Ma: 1) pedieKTopHOE KOJIblIEBOE
peryJupoBaHue U 2) IIporpaMMHOE yIIpaBJIeHUe 10 MeXaHU3MY LeHTpaJbHbIX
KOMaH]I.
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3aMKHYyTasl cucTeMa pedIeKTOPHOTO KOJIbLIEBOTO PEryINpOBaHUS XapaKTepHa IJIs
OCYILIECTBJICHUS PAa3IMYHBIX (OPM IBUTATEIBHBIX NEACTBUIA W MO3HBIX PEAKIINA,
He TpeOyIoIIKUX ObICTPOTO ABUTAaTEJIbHOIO aKTa. DTO MO3BOJISIET HEPBHBIM LIEHTpaM
MoJiy4aTh MHQOPMALIAIO O COCTOSIHUM MBIIII U pe3yJIbTaTaX UX OeUCTBUN MO
pa3aIu4HbIM adPepeHTHHIM IIyTSIM U BHOCUTD ITONPAaBKU B MOTOPHbIE KOMaHIbI 10O
X0y HEHCTBUSL.

IIporpamMMHOe yrnpaBieHHe 10 MeXaHU3MY LIEHTPaJIbHBIX KOMaH — 3TO
MEXaHU3M PEryJsiuu IBIKEHUI, He3aBUCUMBIA OT adhdepeHTHBIX
MNpONPUOLENTUBHBIX BIMSIHUMN. Takoe yrpaBiieHHE UCIOJIb3yETCS B CIydae
BBIMTOJTHEHMST KPATKOBPEMEHHBIX JIBVDKEHMI (IPHIKKOB, OPOCKOB, YIapoB,
METaHWI), KOrJa OpraHU3M He yCrneBaeT UCII0JAb30BaTh MHGOPMALIMIO OT
MPONPUOPELITITOPOB MBI X IPYTUX pelenTopoB. Bes mporpamma nojkHa ObITh
roTOBa elIlle 10 Havaja JIBUraTeabHoro akra. [Ipr aToM oTCyTCTBYeT 3aMKHYTOE
KOJIBIIO PETYJISILMU. Y IIpaBJieHUe MPOMU3BOAUTCS MO TaK Ha3bIBA€MOU OTKPHITON
MeTjie, a aKTMUBHOCTb BO MHOTHX ITPOMU3BOJIbHO COKPAIIAIOIIMXCS MBIIIIAX
BO3HUKAET paHbIIIe, YeM perucTpupyeTcs oopaTtHas adpdepeHTHaAsI UMITYJIbCALIUSL.
Hanpumep, npu BHIIIOJHEHUN MPBIKKOBBIX IBXKEHUN 3J1€KTpUUYeCKasi aKTUBHOCTD
B MBIIIIIAX, HAIpaBJeHHAas Ha aMOPTU3aLIMIO yaapa, BOSHUKAET paHbIIIe, 4yeM
MPOUCXOIUT CONIPUKOCHOBEHNE C OMOPOHA, T. €. OHAa HOCUT MpenynpeanuTe/IbHbII
XapakTep.

Takue neHTpajlbHbIE IPOTPAMMBI CO3IAIOTCS COTJIACHO C(POPMUPOBAHHOMY B
Mo3re (TJ1aBHBIM 00pa3oM — B aCCOLIMATUBHOM MepeaHe-100HOoM 0071aCT KOPhI)
o0pa3y IBUTaTebHOTO NEWMCTBUS 1 eI OBWXKEeHUS. B manbpHelieli KOHKpeTHOM
pa3paboTKe MOTOPHOI MporpaMMbl IPUHMUMAIOT y4acTHe MO3KEeUOK (JlaTepajibHast
00671acTh ero Kophl) 1 6a3ajabHbIe Sgapa (1mojaocaToe Tejao U 61emIHoe SIapo).
Nudopmanmst oT HUX TTOCTYIIAET Yepe3 TalaMyC B MOTOPHYIO M TIPEMOTOPHY IO
00J1acTH KOpbI U Jajiee — K UCIIOJHUTEIbHBIM LIEHTpaM CIIMHHOTO MO3ra 1
CKEJICTHBIM MBILIILIAM.

MexaHu3M KOJIbLIEBOTO PEryIupoBaHUS sIBJIsieTCsI O0jiee TPEeBHUM
(unoreHeTMYECKM ¥ BO3HUKAET paHblII€ B MPOLIECCe NHAWBUAYAIbHOTO Pa3BUTHSI.
ITpuMmepHO K TpeM rojgaM JO0CTaTOYHOE pa3BUTHE IOJIYYalOT 3pUTEIbHbIE
oOpaTHbIE CBSI31, OCYILECTBIISIIOIIME TEKYIIMNIA 3pUTEIbHO-MOTOPHBIA KOHTPOJIb, ac
5-6 JIeT MPOUCXOAUT Mepexol K TEKYIIEMY KOHTPOJIIO NBIDKEHUM ¢ ydyacTueM
MPONPUOLENTUBHBIX 00pPaTHBIX CBSI3€ii. DTOT ME€XaHU3M JOCTUTaeT 3HAYUTEIHLHOTO
COBepIIEeHCTBa K 7-9 TIeTHeMy BO3pacTy, MOCJIe Yero HauMHaeTCs IepeXxo K
dbopmMupoBaHMIo MexaHU3Ma LieHTpaabHbIX KoMaH. K 10-11 rogam nosbliieHue
CKOPOCTHU MPOM3BOJILHBIX IBVIKEHMI 00€CeurBaeTCs JOCTATOYHBIM Pa3BUTUEM
MPOLECCOB MPEABAPUTEIBHOIO MPOTPAMMUPOBAHUS UX ITIPOCTPAHCTBEHHBIX U



BpeMeHHBIX ImapaMeTpoB. C 3TOro Bo3pacTa MpeacTaBieHbl 00a MexaHU3Ma
yIIpaBJIeHNS IPON3BOIBLHBIMU IBIDKEHUSIMU, JaJbHENIIIee COBEPIIEHCTBOBAHIIE

KOTOPBIX MpOoozKaeTcs BIjIoTh 0o 17-19 ner.
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6.1.3. TP OCHOBHbIX ®YHKIIMOHAJIbHBIX BJIOKA MO3T'A

Cpeln MHOTO3TaXXKHBIX CUCTeM HEPBHBIX LIEHTPOB 0000I1EHHO MOXKHO BBIIEIUTh
TPpY OCHOBHBIX (pyHKIIMOHaNbHBIX 6j10Ka (JIypus A. P., 1973):

1)610K peryasium ToOHyca, ypoBHSI 00ApCTBOBaHUSI;

2)6JI0K mIpuemMa, repepaboTKu U XpaHeHUs MHPOpMalLiu;

3)0J10K TIpOorpaMMUPOBaHMsI, PETYJISIMUNA KOHTPOJISI IBUTaTeIbHOU NesSITeIbHOCTH.
K nepBomMy ¢yHKIIMOHAJBbHOMY 0JIOKY OTHOCSITCSI HecielupruuecKre OTaeIbl
HEPBHOI CUCTEMbI, B YACTHOCTHU PETUKYJsIpHasi GopMalysl CTBOJa MO3ra, KOTOphIe
MOOYIUPYIOT GYHKIIMOHAIBLHOE COCTOSIHME BhIIEIeXXalluX 1 HIDKeIexXalmux
OTJIEJIOB, BBI3bIBAsl COCTOSIHUSI CHA, 00IPCTBOBAHMS, TTIOBBIIIIEHHO aKTUBHOCTHU,
yBEJIMYKBasl UM yMEHbIIask MOLIHOCTh OBUraTeIbHBIX peaKInii.

BTopoit pyHKIIMOHANBHBIN 0JIOK PACIIONOXKEH B 3aJHUX OTHeJIaX MoJayIlIapuii u
BKJIIOYAET B CBOI COCTaB 3pUTeJIbHbIE (3aThLJIOYHbIE), CIyXOBbI€ (BUCOUYHLIE),
00111e4yBCTBUTEIbHBIE (TEMEHHBIE) 00JIaCTH KOPHI U COOTBETCTBYIOIINE
MOOKOPKOBBIE CTPYKTYphI. [lepBruHbIe (MPOEKIIMOHHBIE) KOPKOBBIE T10JISI 9TOTO
0;10Ka 0OecrieuyrBaroT MPOLECChl OIIYIIEHNS, a BTOPUYHbBIE MOJISI — MPOLIECCHI
BOCIHPUSTUSI, ONTO3HAHUSI MHOopMaLMy. Beicimii oTaen 3Toro 6joka —
TpeTUUYHbIe (acCOIMaTUBHBIE HIZKHETEMEHHBIE) MO0JIsI, KOTOPhIE OCYIIECTBIISIIOT
cioxHble GopMbl adhGepeHTHOro CUHTE3a, CO3/1aBasi MHTerpajibHbIil 00pa3
BHEIIHEro Mupa u 0000111as1 CUTHAJIBI, IPUXOISIIME OT JIEBOM 1 MPpaBOil MOJIOBUHBI
tena. OHU GOPMUPYIOT MPENCTABICHUS O «CXEeMe TeJla» U «CXeMe IPOCTPaHCTBa»,
oOecreunBasi IIPOCTPAHCTBEHHYIO OPUEHTALIUIO TBUKEHUIA.

Tpetuii GyHKIIMOHAIBHBIN 010K pacnoOXeH B IIEpeIHUX OTAeaaX OOJIbIINX
noJiymapuii. B ero cocraB BXondT nepBUYHbIE (MOTOPHBIE) U BTOPUYHBIE
(IpeMOTOpHBIE) T10JIS1, @ BHICIIAM OTIEJIOM SIBJISIFOTCSI aCCOLIMaTUBHBIE TIepeaHe-
JIoOHBIe (Wau TipedpoHTaANIbHEIE) 001acTH (MepeTHre TPpeTUUHbIE TT0JIsT). DTOT 010K
C y4acTHUeM peudeBbIX (PYHKLUI BBITIOJHSIET YHUBEPCAJIbHYIO peaKinio o01ei
peryasiyy noBpeneHus, popMupysl HAMepEeHMS U IJIaHbI, IIPOrPpaMMBbI
MPOM3BOJILHBIX IBMXKEHUI M KOHTPOJIb 3a UX BBIIOJIHEHUEM.

6.2. POJIb PA3JINYHbLIX OTAEJIOB ITHC B PEI'YJISALIUU I1IO3HO-
TOHUYECKHNX PEAKIIUT



MbiieuHast qesiTeJIbHOCTh BKJIFOUAeT B ce0s1 MPOLIECChl OCYIIEeCTBICHUS
IBUTaTEIbHBIX aKTOB W MPOLECCHl NOAOEP>KaHUS O3Bl TeJIa. DTU MPOLIECCHI
peryaupyrorcs pa3andHbiMu oTaeaamu ITHC.
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6.2.1. POJIb CIIMHHOI'O MO3T'A

MbIlIeuHBI TOHYC SIBJISIETCS IO CBOel mpupoe pedaeKTOpHbIM akToM. st ero
BO3HUKHOBEHMSI TOCTAaTOUYHA pedIeKTOpHAs NeITeJIbHOCTh CTMHHOTO Mo3Ta. [1pn
IJIUTEIbHOM PaCTSLKEHUU MBI B TI0JI€ CUJIBI TSDKECTH BO3HMKAET MTOCTOSIHHOE
pa3npaxkeHne UX IPoIpUOpeleNITOPOB, TIOTOKU MMITYJIbCOB OT KOTOPBIX TIPOXOIST
MO TOJICTHIM apPepeHTHBIM BOJIOKHAM B CIIMHHOM MO3T, TOe IepenarTcs
HeIocpeCTBeHHO (0e3 yuyacTHsl BCTaBOYHBIX HEMPOHOB) Ha ajibda-MOTOHEHPOHBI
MepeaHUX POTOB 1 BBI3BIBAIOT TOHMYECKOE HAIpsKeHUe MbIIL. Takue
IBYyXHeHpOHHbIE (M1 MOHOCUHANTUYECKNE) pedIeKTOPHbIE JYTHU JIEXKaT B OCHOBE
TOHUYECKMX CYXOXKMJIBHBIX (C PeleNTOPOB CYXOXKIINI) 1 MUOTAaTUUECKIX
pedJieKCOB Ha pacTsLkeHUe (C pellelTOPOB MbIIIEYHbIX BEpEeTeH). DTO pedIeKChI
aKTUBHOTO TIPOTUBONEHCTBUS MBIIIIILI €€ pacTssKeHnio. B mpon3BoabpHOM
IBUTATEIbHOM IesITeJIbHOCTH UeJIOBeKa MHOrIa TpeOyeTcs MogaBleHne 3TUX
pedieKkcoB, HanpuUMep, IIPU BHIIOJIHEHUM 1ITarara.

CrerieHb TOHUYECKOI'O HAIPSKEHUST MBIIILBI 3aBUCUT OT YaCTOThI UMITYJIbCOB;
MOoChIIaeMbIX K Hell ajabda-MoToHeiipoHaMu. O qHAKO, ITOTOKM 3TUX UMITYJIbCOB
MOTYT PEeryJupoBaThCs BhIIIeJIeKalllMMI 3TaxkaMU HEPBHOI CHCTEeMBbI, B
YaCTHOCTHU, HecneUPUUIeCKUMHU OTAeIaMU CTBOJIa MO3Ta ¢ ITOMOIIBLIO TaK
Ha3bIBaeMOIi raMMa — peryJisiliuu. Pa3psiabl raMMa-MOTOHEMPOHOB CIIMHHOTO
MoO3Tra NoJ BJUSIHUEM PeTUKYJISIpHOU (popMalliy MOBBIIIAIOT 4YyBCTBUTEIHLHOCTD
pelenTOpOB MBIIIEUYHBLIX BepeTeH. B pe3ynbTaTe mpu Toi 3Ke JIUHE MBIIIIIBI
YBEJIMYNBAETCS TIOTOK UMITYJILCOB OT PelleNITOPOB K ajb(pa-MOTOHEpPOHAM U1 ajiee
K MBIIIIIIE, TTOBBIIIAsI €€ TOHYC.

6.2.2. POJIb KOPbI 'OJIOBHOT'O MO3I'A, MO3XKEYKA U CTBOJIA
MO3T'A

B peryasium ToHyca ydacTByeT TakKe MellJIeHHasl YacTh MMPaMUITHON CUCTEMBI 1
pa3InugHble CTPYKTYPhI IKCTpANIUPaMUIHON CUCTEMBI

(TTOIKOPKOBBIE SAOpa, KpacHbBIE sIIpa U YepHast CyOCTaHIMs CpeIHeTo MO3ra,
MO3KeUOK, peTUKYJIsIpHasl ¢opMaliusl CTBOJIAa MO3Ta, BeCTUOYJISIpHbBIE sapa



MPOJO0JIrOBaTOr0 MO3Ta).

Hecnenuduueckast cuctreMa BbI3bIBaeT 0011lee MU3MEHEHWE TOHYCa Pa3INYHbIX
MBIIIIL; YCUIEHUE TOHYCa OCYILECTBIISIET aKTUBUPYIOIINI OTIIe] PETUKYISIPHOM
dbopmalmu cpeaHero Mo3ra, a yrHeTeHrue — TOPMO3SIIUI OTAe] IIPOI0AroOBaTOro
Mo3ra. B otnnyue oT Hee cnenuduueckasi cuctreMa (MOTOPHbIE LIEHTPbI KOPbI
OOJIBIINX MOJIYIIAPUIA ¥ CTBOJIA MO3ra) IeMCTByeT n3bupaTeabHo, T. €. Ha
OTHeJIbHBIE TPYTIbI MBILII-CTU0aTeIell WK pa3rubaTeneil. Y cuieHue ToHyca
MbIIIII-CrrbaTesiell BhI3bIBalOT KOPKOBHIE BIMSIHUS, TIepeaarolecs
HETOCPEeICTBEHHO K HelipoHaMm
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CIIMHHOTO MO3ra Mo KOPKOBO-CIIMHHOMO3T0BOM (IMpaMUIHOI) CUCTeMe, a TaKKe
yepes3 KpacHble siapa (10 KOPKOBO-KPACHOSI 1€ PHO-CIMHHOMO3TOBOI CUCTEME) U
YAaCTUYHO Yepe3 PEeTUKYISIpHYIO popMalmio (1o peTUKYJIO-CIIMHHOMO3IrOBOM
cucteMe). B mpoTUBOIIOI0KHOCTD UM, BJIMSIHUS, MIepenaromecs yepe3
BECTUOYJISIpHBIE SIIpa IIPOIOJTOBaTOIO MO3ra K BCTABOYHBIM U JBUTATEIbHBIM
HelipoHaM IlepeIHNUX POroB CIIMHHOIO Mo3ra (1o BeCTUu0Yy10-CIIMHHOMO3TOBBIM
MYyTSIM), BBI3bIBAIOT TOHMYECKOE MOBBIIIEHNE BO30Y IMMOCTA MOTOHEIPOHOB
MBIIIII-pa3rudartesieii, yTo obecrneurBaeT IMOBBIIIEHNE TOHYCA 3TUX MBIIIIII.
Mo3xedok popMupyeT IpaBUIbHOE pacipeeeHe TOHYyCa CKeJIETHBIX MBIIIILI:
yepe3 KpacHbIe siapa CpeITHEr0 MO3Ta OH MOBBIIIAET TOHYC MBIIII-CrubaTenei, a
yepe3 BeCTUOYIISIpHbBIE SIIpa MPOAOJITOBATOr0O MO3ra — YCWIMBAET TOHYC MBbIIIIII-
pasrubartesneii. B monnepkaHuu 1o3bl M paBHOBECHSI TeJla, peryJysiiuy TOHyca
MBIIIII] OCHOBHOE 3HaUeHME UMeeT MeIraabHasl IPoaoJibHasl 30Ha MO3KeuKa —
Kopa 4epBsl. [Ip1 MO33KeUKOBBIX pacCTPOMCTBAX MaJaeT TOHUUECKOe HAMPsDKEeHUe
MBI (ATOHUS) U BCIAEACTBHE HEHOPMAJIbHOIO pacIpeaeaeHnsI TOHYCa MBbIIIILT
KOHEYHOCTEeI BO3HMKAET HapyIlleHUe MMOXOIKHU (aTaKCusl).

brennoe siapo yrHeTaeT TOHYC MBIIIIIL, a IOJ0CAaTOe TEJI0 CHIDKAET €ro
yrHeTarollee neicTpue.

Bricimii KOHTPOJIb TOHMYECKON aKTMBHOCTH MBIIIIL OCYILIECTBISIET Kopa O0JbIINX
MOJIyILIapuii, B YaCTHOCTU €€ MOTOPHbBIE, IIpeMOTOpHbIE U J100HbIe obacTu. C ee
yJacTHeEM MPOUCXOIUT BbIOOp Hambosee 1eaecoodbpa3Hoi 11 TaHHOTO MOMEHTa
o3kl TejIa, 00eCeYrnBaeTCs €€ COOTBETCTBUE NBUraTeIbHOM 3a1aye.
HenocpencTBeHHOE OTHOILLIEHNE K PETYJISIUM TOHYCa MBIIIL UMEIOT MeIJICHHbIE
NUupaMuIHbIe HeMPOHbI Moa0KeHNs. KopKOoBbIe BIMUSHUS HATOHUYECKHE peaKInuu
MBIIIII] TIepedatoTcs Yepe3 MeIJIEHHYI0 YacTh MMPaMUIHOTO TpaKTa 1 uyepes
AKCTpaMpaMUIHYIO CUCTEMY.

6.2.3. PEQJIEKCDHI IIOAJEPKAHUSA I1O3bI (YCTAHOBOYHBDIE)



CrenuanbHas rpymmna pedJeKCOB CIIOCOOCTBYET COXPAaHEHUIO TT03bl — 3TO TaK
Ha3blBa€Mble YCTaHOBOUYHBIE pediieKchl. K HUM OTHOCSTCS CTaTUUECKUE U CTaTO-
KMHETUYECKME pedIEKChl, B OCYIIIECTBIEHNN KOTOPHIX 00JbIIOE 3HAYEHNE UMEIOT
IPOOOJITOBATHIA U CPEIHUIA MO3T.

Cratuueckue pedaekchl BOZHUKAIOT IIPU U3MEHEHUM TT0JIOKEHUS TeJla WU ero
yacTel B rpocTpaHcTBe: 1) mpu M3MeHeHUSIX MOJI0XKEHHS I'OJIOBbI B IPOCTPAHCTBE
— nabupuHTHBIE pedIeKChl, BOSHMKAOIINE MPY pa3apakeHUN PELIENTOPOB
BeCTHUOYISIPHOTO amrapara, 2) meiHble pedaeKCcbl—BO3HUKAIOIINE C
OPONPUOPELICOTOPOB MBIIIILI 1IIEX TP U3MEHEHUHN MOJ0XEHMS TOJIOBBI 1O
OTHOIIEHUIO K TYJIOBUIILY, U 3) BBIIPSIMUTEIbHBIE pedieKChl — C PeLeNnTOPOB
KOXH, BECTUOYJISIPHOTO
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afnrapara M ceTyaTku Iiasa. Hampumep, mpu oTKIOHEHUM T'OJIOBBI Ha3a
MOBBIIIAETCS TOHYC MBILII-pa3rudaTeieid CIIMHbI, a IPpU HAKJIOHE BIIEpe] — TOHYC
MBIIII-cTubaTeneit (1adupuHTHLINA pedekc). C MOMOIIBIO BRIIIPSIMUTEIBHOTO
pediiekca MPOUCXOIIT MOCAen0BaTeIbHbIe COKpAIllEHUs MBIIII] 1lIeX W TYJIOBUILIA,
a 3aTeM M KOHeYHOCTel. DTOT pediiekc obecrieurBaeT BEepTUKaJIbHOE MOJOKEeHIE
Teja TeMeHeM KBepXy. Y ueJioBeKa OH MPOSIBISIETCS, HAIIpUMED, IIPU HbIPSTHUM.
CraTo-kuHeTHn4YecKre pedIeKChbl KOMIIEHCUPYIOT OTKJIOHEHMS Tejla IpU yCKOPEHUN
WIN 3aMeIJIeHN TIPSIMOIMHEHOTO IBVKeHUsT (JIMGTHBIN pediieke), a TakKe MpHr
BpallieHUsIX (OTKJIOHEHMSI T'OJIOBBI, Tejla U IJ1a3 B CTOPOHY, IPOTUBOIIOJIOXKHY IO
nBrkeHu1o). [lepemeliieHue rjia3 co CKOpOCThIO BpallleHus Tejia, HO B
OPOTUBOIIOJIOXKHYIO CTOPOHY, X OBICTPO€ MX BO3BpallleHNE B UCXOTHOE MOJIOKEHIE
— HUCTArM ria3 — obecrneynBaeT cCoXpaHeHe N300 pakeH!sI BHEILIIHETO MUpa Ha
CETYaTKe IJIa3 U TEM CaMbIM 3pUTEIbHYIO OPUEHTALIAIO.

6.3. POJIb PA3JIMYHLIX OTJEJOB IIHC B PEI'YJALIMU ABUXKEHUI

CrnrHHO# MO3T 06ecneunBaeT NpOTeKaHNe MHOTUX 3J1€MEeHTapHBIX JBUraTeIbHbBIX
pedeKCcoB, BKIIOUEHNE KOTOPHIX B CJIOXKHBIE IBUTATEIbHbBIE aKThl U PETYJISIMS 10
MOIITHOCTHU, IPOCTPAHCTBEHHOM OPMEHTALMM U MOMEHTY BKIIIOUEHMSI
OCYILIECTBJISIETCS BhILIEIEKAIIUMA OTIeIaMU FTOJIOBHOTO MO3Ta I10J1 KOHTPOJIeM
KOpPBI OOJIBIINX TTOJYIIApUIA.

6.3.1. POJIb CIIMHHOTI'O MO3I'A 1 ITOAKOPKOBbBIX OTAEJIOB ITHC
B PET'YJILIUU ABUXKEHUI



CHnuHHOM MO3T OCYIIECTBJISIET Psi 3JIEeMEHTapHbIX IBUraTeJIbHBIX pedaeKCOoB:
pedJIieKChl Ha pacTsbKeHue (MMOTaTUYECKUE U CYXOXWIbHbBIE pe(JIeKCHh,
HampuMmep, KOJeHHBIN pedJiekc), KoxKHbIe cribda TejabHble pedieKchl (Hampumep,
3alllTHBIN pedeKc OTaepruBaHus KOHEYHOCTHU MPpU yKojaaxX, oXKorax), pa3ruba
TeabHble pediieKchl (pedieKe OTTATKMBAHUS OT OMOPHI, JIEKAILWIA B OCHOBE
CTOSIHUS, XOObOKI, Oera), mepeKpecTHble pedJIeKChl 1 IP.

DnaeMeHTapHbIe IBUTaTeIbHBIE pedeKchl BKII0YalTCcsI B 0ojiee CIOKHbIE
IBUTATEIbHbIE aKThl — PETrYJISILUIO NeITeJIbHOCTUA MbIIII-aHTarOHUCTOB,
PUTMUYECKMX M LIaraTeJbHbIX pedJIEKCOB, JIEKAIlUX B OCHOBE JOKOMOLIMA 1
IPYTUX OBV>KEHUMN.

Jlns1 crubaTeabHOTO OBVKEHUS B CyCTaBe HEOOXOOUMO He TOJbKO COKpallleHNe
MBIIL-cTubaTeseii, HO U OJHOBpEMEHHOe pacciabieHne MBILIL-pa3rubdaTenaeii.
IIpu 3TOM B MOTOHEIIpOHAaX MbIIIL-CTU0aTelIell BOZHUKAET IPoliecC BO30y>KIeHMS,
a B MOTOHEeIpOHax MbIIII-pa3drudaresneii — Topmoxenue. [Ipn pasrnbanum
cycTaBa, Ha000pOT, TOPMO3STCS LIEHTPHI crudaTesieid U BO30yKIar0TCS LEHTPHI
pasrubareineii. Takie KoopIUHALIMOHHbIE
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B3aIMOOTHOIIEHUSI MEeXY CIIMHAJIbHLIMU MOTOPHBIMU LIECHTpaMU Ha3BaHbBI
peLMIpPOKHOM (B3aMMOCOYeTaHHOW ) MHHEepBaleil MbIII-aHTaroHucToB. OaHaKo
PeLUIIPOKHbIE OTHOLLIEHUS MEXKAY LIEHTPaMM MBIIII-aHTarOHMUCTOB B
HEOO0XOIMMBbIX CUTYaLMsIX (Hampumep, npu ¢GUKCallU CyCTaBOB, IIPU TOYHOCTHBIX
NBIDKEHUSIX ) MOTYT CMEHSThCS OTHOBPEMEHHBIM MX BO30YKIEHUEM.

CocTaBHOI YaCcThIO Pa3JIMYHBIX CJIOXKHBIX IBUraTeIbHBIX JeHACTBUIA, KaK
MMPOM3BOJILHBIX, TaK Y HEIIPOU3BOJIBHBIX, YACTO SIBJISTIOTCS pUTMUYECKIE
pediekchl. DTo ogHa U3 GOpM APEBHUX ¥ OTHOCUTEILHO MPOCTHIX pedIeKCOoB.
OHU1 0c00€HHO BBIpaXKeHbI MTPU BBHIMOJTHEHUM LIMKINYECKOM padOThl, BKIHOUYAIOTCS
B 11araTeabHble pediiekchl. OCHOBHbIE MEXaHU3MBI 1IaraTeJbHbIX IBUXKEHUN
3aJI03KeHbI B CITMHHOM Mo3Te. CrieniajabHble HepOHbI (CITMHAIbLHBIE
JIOKOMOTOpHBIE TeHepaTOphbl) 1 MHOTOUMCJIEHHbIe B3aUIMOCBSI3 BHYTPH CITMHHOTO
Mo3ra 00ecIeyrBaloT NOCIeI0BaTeIbHY0 aKTUBHOCTD Pa3IMYHbIX MBIIIIIL]
KOHEUHOCTEM, corjacoBaHre puTMa n a3 IBIKEHUI, IpUCcIoco0IeHe IBIKEHNIA
K Harpyske Ha MbIIIBL. B cpeqHeM MO3Ty pacroioxKeHbl HEAPOHbI «JI0KO-
MOTOPHOM 00J1aCTU», KOTOPbI€ BKIIOUAIOT 3TOT MEXAHU3M U PETYJIUPYIOT
MOIITHOCTBH pabOThI MBIIIIL, 00ecreurnBas IPUMUTHUBHYIO GOpMY JIOKOMOLIMIA — 0e3
OpUEHTAllM B IPOCTPAHCTBE.

HeitpoHbl MpoMesKyTOUHOM TTPOIOJIbHOM 30HBI KOPhI MO33KeUKa COTJIaCyIOT MO3HbIE
peakuuu ¢ nBKeHUusIMU. OHU BBIIOJIHSIIOT TaKXKe TOUHbBIE pacyeThl IO XO1y
IBYDKEHUI, HEOOX0MMbIe 111 KOPPEKIIUM OIIMOOK 1 aganTalud MOTOPHBIX



MpoTpaMM K TeKylllel cutyauuu. IIporpaMmMupoBaHne KaskIoro IMocIe Iy OIIero
11ara OCyIlecTBJISIETCSI MMM Ha OCHOBe aHajIu3a Ipenbiayiiero. Kpome Toro
MMPOU3BOIUTCS COTJIaCOBaHME OBWKEHUI pyK W HOT, 1 OCOOEHHO — PETYJISIIS
aKTUBHOCTU MBIIIII-pa3rubarteseil, obecrieynBarolInX ONOPHYIO ¢a3y IBIKEHUS.
3HaueHe MO3KeUuKa B YeTKOM MoAaepsKaHUM TeMIla PUTMAYECKNX IBVKEHUIA
OOBSICHSIOT T€OMETPUUECKHU TTPaBIILHBIM YepenoBaHueM psiaoB 3pdepeHTHBIX
kieTok Ilypkuabe n moxoaammx K HUM adpdepeHTHBIX BOJIOKOH.

K ynpaBneHnI0 pUTMUUYECKUMU IBIDKEHUSIMHA HETIOCPEICTBEHHOE OTHOIIIEHIE
MMEIOT aKTUBUPYIOIINE U YTHETAIOIINe OTIe/bl peTUKYJISIpHOU opMaluu,
BJIMSTIOIIE HA CHJTY ¥ TeMII COKPAIIICHNS MBIIIII, a TAK:Ke TTI0JKOPKOBEIE sSIpa,
KOTOpbIe OPraHM3yIOT aBTOMAaTUUECKOe UX MPOTEeKaHNe U CONPY>KEeCTBEHHbIE
IBIDKEHMST KOHEUYHOCTel. BKiIroueHne 1peBHIX GOpM PUTMHUYECKAX IBIKEHUI
(IMKJIOMTHBIX) B aKT IMChMa TTO3BOJISIET YEJIOBEKY MEPENTH OT OTHEIBHOIO
HauyepTaHMsl OYKB K OOBIUHOI MUCbMEH HOM CKOopoIMch. To ke caMmoe IIPOUCXOIUT
IIPY OCBOEHUHM aKTa XOObObl — C MEPEXOIOM OT OTIEJbHBIX IIIaroB K PUTMUYECKOMN
noxonake. ImaBHOCTh pUTMUUECKUX IBVXKEHUI, YeTKOE YepeaoBaHue

PCIUITIPOKHbIX COKpaH_[eHI/Iﬁ MBIIIIT obecreynBarOT IIPEMOTOPHBLIC OTIOCIIBI KOPHI.
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6.3.2. POJIb PA3JIMYHBIX OTJIEJTOB KOPBI BOJIBIIINX
MOJYIIIAPUN

dyHKIIME KOMIUIEKCa pa3IMIHBIX KOPKOBBIX 00J1acTeil SIBIISIETCS ONpeIesieHIe
11e1€c000pa3HOCTH JIOKOMOLIMIA, X CMBICJIa, OPUEHTALIMU B IIPOCTPAHCTBE,
MepecTpoiiKa MporpamMm IBVKEHUI B pa3IUYHbIX CUTYAlMSIX, BKIIOUEHNE
PUTMMYECKUX JIBVKEHUI KaK COCTaBHOI'O 3JIEMEHTA B CJIOXKHbBIE aKThl ITOBEICHUSI.
06 yyacTuu pa3IMYHBbIX KOPKOBBIX 001aCTel B peTyJISILUNA TUKINYECKUX
IBYDKEHUIA MOKHO CYIMUTh IO MOSIBJCHUIO B UX 9JIEKTPUIECKON aKTUBHOCTH
MeJJIEHHbIX TTOTEHILIMAJIOB B TeMIIe JBVDKEHUSI — «MeUeHbIX pUTMOB « DI, a mpu
peIKUX OBMKEHUSIX — I10 U3MEHEHUSIM orubaroleil aMiiutyny 991" KpuBoi.

B opranmuzanuy nBUraTeJbHbIX aKTOB YYaCTBYIOT MPAKTUYECKU BCE OTHEIbI KOPHI
OosblMX noayinapuii. MotopHast 061acTh KOpbl (I pe LeHTpaJibHasl U3BUIMHA)
MOChIIaeT UMITYJILChI K OTHEIbHBIM MBIIILAM, IPEUMYIECTBEHHO K TUCTaJIbHBIM
MbIIILAaM KoHeuHocTell. O0bequHeHe OTOebHbIX 2JIEMEHTOB IBVXKEHUS B
LIEJIOCTHBIN aKT («KMHETUYECKYIO0 MEJIOINIO» ) OCYILIECTBISIOT BTOPAYHBIE MOJS I
pe-MoTopHoIi obyiacTu. OHU OIpeneIsIoT MOCIeI0BaTeIbHOCTh IBUTATEIbHbIX
aKTOB, POPMUPYIOT pUTMUUECKIE CEPUN NBVXKEHUM, peryJupyoT TOHYC MBIIIILI.
ITocTeHTpanbHasl U3BWJIMHA KOPHI MpeacTaBisieT cob0ii 0011euyBCTBUTEIBHOE



oJje, KOTopoe o0ecreunBaeT Cy0ObeKTUBHOE OLIYILIEHNUE TBUKEHUIA.
HicxkHereMeHHBIe 00J1acTU KOpPHI (3aHIE TPETUYHbIE I10JIsT) POPMUPYIOT
MIPEACTaBJIIEHUS O B3AUMHOM PACIIOJIOXKEHUN PA3JIUYHBIX YacTeil Teia u
MOJIOKEHUH TeJla B MPOCTPAHCTBE, 00ecneunBaT TOYHYIO aIpecalliio MOTOPHBIX
KOMaHJ K OTII€JIbHBIM MBIIIIAM U IPOCTPAHCTBEHHYIO OPUEHTALIMIO IBUKEHUIA.
O6nacTu KOphl, OTHOCSIINECS K IMMONYECKOI cucTeMe (HIDKHME U BHYTpEHHUE
YaCTU KOPHI), OTBETCTBEHHBI 32 SMOLIMOHAIbHYIO OKPACcKy IBVXKEHUM 1
yIOpaBJIEHE BereTaTUBHBIMU MX KOMIIOHEHTAMMU.

B BrICcIIEH peryasiiiu Nporu3BOJbHBIX IBVDKEHUIA BaXKHEMIIAsl pojib NPUHAIIECKUT
nepengHe-I100HBIM ob0acTIM (TTepeIHUM TPETUUHBIM MOISIM). 30eCh ITOMUMO
OOBIYHBIX BEPTUKAJIbHBIX KOJTOHOK HEPOHOB CYIECTBYET NPUHIUIINAIBHO HOBBIA
TUI QYHKIMOHAJIBLHOM € IMHUIIBI — B (pOpMe 3aMKHYTOI'O HEMPOHHOIO KOJIbIIA.
[MupKynsmyst UMITYJIbCOB B 9TOM 3aMKHYTOM cucTeMe oOecIieurBaeT
KpaTKOBpeMeHHYI0 IaMsITh. OHa coxXpaHsieT B KOpe BO30YKIeHUEe MEXIy
BpeMeHeM MpUXoaa CEHCOPHBIX CUTHAIOB U POpMUPOBAaHUEM OTBETHOM
addepeHTHOI KoMaHabl. TaKkoil MeXaH13M CIYXKUT OCHOBOU CEHCOMOTOPHOI
WHTErpalyu IIpy IIporpaMMUPOBAHUM OBVDKEHUI, IPU OCYILECTBICHUN
3pUTEIbHO-IBUrAaTEIbHBIX PEAKIINIA.

dyHKIMEN IepenHe-I100HOM (TPETUUHOM) 001aCTH KOPHI ABIISIETCS CO3HATEIbHAS
OLIEHKA TEeKYILIel CUTyalluy 1 MpeIBUIeHNe BO3MOXHOI0 Oyayiuero, BbipaboTka
LEJIM U 3a0a4M IOBEIEHMSI, IPOTPaMMUPOBAHME IIPOU3BOJIBbHbBIX IBV>KEHUM, UX
KOHTpPOJb U KoppeKiusi. COOTBETCTBUE BBIMOIHSIEMbIX
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IEMCTBUMA MMOCTABJIEHHBIM 3aadyaM NPUIAET IBUKEHUSAM YEJI0BEKA OIPEHEIEHHY O
11eJ1eco00pa3HOCTh U OCMBICIEHHOCTb. [Ipu mopakeHnuun J00HBIX HOJeil NIBUKEHUS
yeJ0BeKa CTAaHOBSTCS 0€CCMBICEHHBIMMU.

6.3.3. PEUEBAS PETYJIALUA IBUXKEHUIA

Crneuudukoii peryasauun IBVKEHUN y yeJoBeKa SIBJISIETCS TO, YTO OHU TTOTUYMHEHBI
pedeBbIM BO3IAEUCTBUSIM, T. €. MOTYT IPOrpaMMUPOBATHCS JIOOHBIMU TOJISIMU B
OTBET Ha MOCTYNalIll1e U3BHE CJIOBECHbIE CUTHAJIbI, @ TaAKKe OJ1arogapsi y4yacTUIO
BHEIIHEN MM BHYTpPEeHHEN peun (MBILUIEHUST) caMOoro dyejaoBeka. B aToil pyHkium
MPUHUMAIOT YYacTHe pacIlojIoKEeHHbIE B JIEBOM IOJIyIIapUH YyeloBeKa CEHCOPHBIM
LIEeHTp peun BepHUKe 1 MOTOPHBIN LIEHTp peun — 1eHTp bpoka. CuutaroT, 4To
adpepeHTHAsT UMITYJIbCALMS OT peueBOil MYCKYJIaTyphI SIBJISIETCSI BaXKHBIM
OPUEHTUPOM, JOMOJTHSIOUIM IPONPHUOLIETITUBHBIE CUTHAJIBI OT paboTaroIIMX
MBI, a GopMUpPYIOIIMECS Ha peueBOil OCHOBE M30MpaTeIbHbIE CBI3M B KOpe



00JIeryaroT COCTaBJI€eHEe MOTOPHBIX IPOTPaAMM.

DTa ynpapJsiollas cucTeMa ellle He pa3BuTa y pedenka 2-3 jeT. OHa nosBJisieTcsl
Juib K 3-4 rogam. BHenHsIs pedyb, CMEHSISICh MOCTENEHHO 1IeTTIOTOM 1 MepeXxoIs
3aT€M BO BHYTPEHHIOIO pedb, CTAHOBUTCS BaXKHBIM PETYJISITOPOM MOTOPHBIX
IIEUCTBUU B3POCJIOTO YeTOBEKA.

6.4. HUCXOJAAIIUE MOTOPHBIE CUCTEMBbI

Bricime oTaeabl roJJOBHOTO MO3ra OCYIIECTBIISIFOT CBOM BJIMSIHUS Ha
NeSITeJIbHOCTh HYDKEJIEXKAIMX OTAEI0B, B TOM YMCJIE CHMHHOTO MO3Ta, Yepes
HUCXOSIIUE MyTHU, KOTOPbIe TPYOIIMPYIOT OOBIYHO B ABE OCHOBHbBIE HUCXOMSIIE
CHUCTE€MBbI — MUPAMUIHYIO U SKCTpaNMpaMUIHYIO.

B HacTosee BpeMst npegjiaratoT moapasaesiTh OCHOBHbIE HUCXOISIIUE My TH,
HCXOMs U3 PAaCOI0KEHUSI HEPBHBIX OKOHYAHUIA B CIMHHOM MO3T€ 1
GYHKIMOHAIBHBIX pa3Indmii, Ha CeayolIue 2 CUCTeMBbl: 60Jiee MOJIOIYIO
JlaTepaibHY10, BOJIOKHA KOTOPOI OKaHUYMBAIOTCS B OOKOBBIX (JIaT€paJIbHBIX) YaCTSIX
CIIMHHOT'O MO3Ta Y CBI3aHHYIO MPEMMYIIECTBEHHO C MYCKYJIATypOU OUCTaTbHbBIX
3BE€HbEB KOHEUYHOCTEM (CIH0JIa OTHOCST KOPKOBO-CIIMHHOMO3T'OBYIO 1
KpPaCHOSIIEPHO-CIMHHOMO3TOBYIO CUCTEMBI), U IPEBHIOI MEIMAIbHYIO, BOJOKHA
KOTOPOI OKaHYMBAIOTCSI BO BHYTPEHHUX (MeIuaJIbHbIX) YacTsaX 0e1oro BellecTna,
CBSI3aHHYIO TJIaBHBIM 00pa3oM ¢ MyCKyJaTypoli TYJOBMIIA U MTPOKCUMaIbHbBIX
3BEHbEB KOHEYHOCTEN, COCTOSIILY IO U3 BECTUOYJIO-CIIMHHOMO3TOBOM U PETUKYJIO-
CIIMHHOMO3TOBOM CUCTEM.

IMupamugHast cucTeMa BBITOJIHSIET 3 OCHOBHbIE DYHKIIVN:

* [I0ChLJIaeT MOTOHEpOHAM CIIMHHOI'O MO3Ta UMITYJIbChl — KOMaHIbI K
IBVDKEHUSIM (IIyCKOBbIE BIMSIHUS);
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* W3MEHSeT IpOoBeIeHNE HEPBHBIX UMITYJIbCOB BO BCTABOUYHBIX CIIMpPaJbHbBIX
HelipoHaXx, obJieryas MpoTeKaHue Hy>KHbIX B JAHHBIA MOMEHT CIIMHHOMO3TOBBIX
pedaexkcos;

*  OCYIIECTBJISIET KOHTPOJIb 3a MOTOKaM adp(dEepeHTHBIX CUTHAJIOB B HEPBHbBIE
LIEHTPbI, BHIKJIFOUAsI IOCTOPOHHIO MHGOpMaLMIO U obecrieurBasi oOpaTHbIE CBSI3U
OT pabOTAIOIIMX MBbIIIILI.

BosiokHa nupaMuIHON CUCTEMBI BBI3BIBAIOT MTPEUMYIIIECTBEHHO BO30YXKIEeHE
MOTOHEHPOHOB MBIIIII-CTU0aTeneil, 0cOOEHHO BIMSISI HA OTIEIbHbIE MBIIILIbI 1
Jake YaCTU MBIIII BEpXHUX KOHEYHOCTEU, B YACTHOCTY HA MBIIIIIBI ITATBLIEB PYK.
DKcTpanupaMuaHas CUCTeMa OKa3bIBaeT 00001eHHbIe BO3IeCTBUSI HA TO3HO-
TOHMYECKHME PeaKIMi OpraHu3Ma OT KOpbI, MO3XX€UKa, IIPOMEXKYTOYHOTO MO3ra 1



MOJKOPKOBBIX snep. BimsHus 3Toil cucTeMBbl IepenarTcsl yepe3 KOPKOBO-
KpaCHOSIIEpHO-CIMHHOMO3IOBOM ITyTh, COCTaBJISIIOIINI PYHKIIMOHATBHO €IHOE
1eJIO€ C «MeIJIESHHOW» MOACUCTeMO NUpaMUIHOIO TpakTa, U yepe3 OoJiee
IPEBHIOI MeIUaJbHYIO0 CUCTEMY (BECTHOYI0-CIIMHHOMO3TOBYIO U PETUKYJIO0-
CIIMHHOMO3TOBYIO CUCTEMHBI).

Takum obpazoM, cpei HUCXOISIINX MOTOPHbBIX CUCTEM, OCYIIECTBIISTIOIINX
(GyHKIIMIO KOHTPOJISI aKTUBHOCTU MOTOHEHPOHOB CIMHHOTO

Kopa
BonbLnx
IIFJJIyIi‘.{’l;JL'l'ﬁ

CpenHui
Moar

Mpononro-
BaTbi
MO3T

e — = — CrnuvHHOM

PasH, TOHUY, MO3I
Metua

Puc. 15. Cxema ocHo8HbIX HUCX00SWUX Nymell pe2yaauuu 08UamenbHol
desmenvHoCmu
I — 6bicmpas noocucmema u 2 — medaeHHaAss NOOCUCMEMA KOPKOBO-CRUHOMO320-
8020 nymu (nupamudnozo mpakma); 3 — KOPKOBO-KPACHOAO0EPHO-CRULOMO320-
eoti nymo. Jlamepanvnas cucmema — 1, 2, 3. Meduanvnas cucmema — 4, 5. M —

MOMOHELPOH CNUHHO20 M03e2a, noayuarowuli ¢pasnvie (Pasel.)
u monuveckue (Tonuu.) 6o36ynucoarouue (+) u mopmossaujue (—) 81UAHUA.
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MO3ra, MOXHO BBIIEINUTh OTHY YacTh, KOTOpasi 00ycioBIuBaeT ha3HyIo
IBUTATEILHYIO HEATEIBHOCTb — 3TO «OBICTPast» MOACUCTEMA ITMPAMUIHOTO
TpaKTa, ¥ IPYTYIO YaCTh — OCTaJbHbIC HUCXOMISIINE CUCTEMBbI, KOTOPbIE
o0ecrieunBalOT PETyJISIIIAI0 TOHYCa MBIIIII ¥ TTO3HBIX peakiinii opraHn3ma. M3 atux
CHUCTEM TPHU CHCTEMbI 00€CIIeUMBAIOT MTOBHIIIIEHNE BO30YIMMOCTI MOTOHEPOHOB
MBIIIII-CTHOaTeNNel (KOPKOBO-CIIMHHOMO3-TOBast, KOPKOBO-KPaCHOSIIE PHO-
CIIMHHOMO3TOBasI U KOPKOBO-PETHUKY-JI0-CIIMHHOMO3I0Basl), a OJHA CUCTeMa
(BecTOy10-CIMHHOMO3TOBAs) — TOPMO3UT 3T MOTOHEHMPOHHI (puc. 15)

7. CEHCOPHBIE CUCTEMDbDI



CnoxxHble aKThI TTIOBENIEHNS YeJIoBeKa BO BHEIIIHEN cpene TPeOYIOT MOCTOSTHHOIO
aHaJIM3a OKpYKallero Mupa, a Takske 0CBeIOMJIEHHOCTU HEPBHBIX LIEHTPOB O
COCTOSIHUU BHYTpPeHHMX opraHoB. CrieninajbHbIe HepBHBIE amliapaThl, CIy>Kallue
IJIsl aHaIM3a BHEIIHUX U BHYTpeHHUX pasnpaxkenuii, U. I1. ITaBiaoB Ha3Ban
a”Hanu3aTopamu. CoBpeMeHHOe IIpeacTaBlieHre 00 aHaJIn3aTopax Kak CJIOXKHBIX
MHOTOYPOBHEBBIX CUCTEeMaX, Nepenarolunx MHPOpMaIIUIO OT PelenTOPOB K KOpe 1
BKJTIOUAIOIINX PETYJIUPYIOIINe BIAUSIHUS KOPhI Ha pelleNITOPhl U HIKeaexKalle
LIEHTPbI, TIPUBEJIO K ITOSIBIIEHNIO 00s1ee 00IIIeTO MOHITHUSI CEHCOPHBIE CUCTEMBI.

7.1. OBIIIUU IJIAH OPTAHU3AIIMU U @YHKIIUN CEHCOPHbIX
CUCTEM

B cocTaBe ceHCOpHOIi cCUCTeMBI pa3inyaloT 3 oTaena: 1)nepudepuyeckui,
COCTOSIILINIA U3 PELENTOPOB, BOCOPUHUMAIOIIMX OIpeae/IeHHbIe CUTHAJbI, 1
crelMajJbHbIX 00pa3oBaHMIA, CITIOCOOCTBYIOIIMX paboTe pelenTopoB (3Ta 4YacThb
npencTaBisieT coboil opraHbl YyBCTB — IJ1a3, YXO U Op.); 2) IPOBOTHUKOBBIA,
BKJIFOUAIOIINM MPOBOISIINE MyTH U TTIOJKOPKOBBIE HEPBHbBIE LIEHTPHI; 3) KOPKOBBIN
—- 00J1acTH KOpbl OOJBIINX MOAYIIAPpUI, KOTOPBIM agpecyeTcsl JaHHas
nHbopManus.

HepBHBIi 1Ty Th, CBS3BIBAIOIINIA PELIENTOP C KOPKOBBIMU KJI€TKaMU, 0OBIYHO
COCTOMT M3 YeThIpeX HEMPOHOB: IEPBLI, YyBCTBUTEIbHbBII HEMPOH PaCIIOJOXEH
BHe IIHC — B cCNIMHHOMO3TOBBIX y3J1aX MM y3JaX YepEeIMHOMO3IrOBbIX HEPBOB
(cnupanbHOM Yy3J1€ YIUTKU, BECTUOYIISIPHOM y3J1€ 1 Ip.); BTOPOd HEHpOH
HAXOJIUTCS B CIIMHHOM, IPOJIOJITOBATOM WJIM CPEIHEM MO3Te; TPETUI HEMPOH — B
pesieHbBIX (TepeKJItoYaTeIbHbIX), Sapax Tajamyca (IpOMeXKyTOUHbII MO3T);
YeTBEPTHIA HEMPOH NpeacTaBasieT cO00il KOPKOBYIO KJIETKY IPOEKIIMOHHOM! 30HbI
KOPbI 0OJIBIINX MOJYILIapUIA.

OcHoBHBIe PYHKIIMU CEHCOPHBIX CUCTEM:

75

e cbop u obpadboTKa MHPOpMAIIMU O BHEIIHEN 1 BHYTPEHHEI cpelle OpraHU3Ma;
* OCYlIECTBJIE€HNE OOpaTHBIX CBS3ei, THOOPMUPYIOIIMX HEPBHbIE LIEHTPHI O
pe3yabTaTax JIesTeJIbHOCTH;

* @ojajaep:KaHMe HOPMaJbHOTIO YPOBHS (TOHYcCa) (GYHKLMOHAJIbLHOTO COCTOSIHUS
MoO3Ta.

PaznoxxeHue cI0XXHOCTEM BHEIIHETO U BHYTPEHHEr0 MUpa Ha OTIeJIbHbIe
ayieMeHThl U ux aHanu3 WM. I1. I1aBaoB cunTan ocHOBHOM (pyHKIIMEN CEHCOPHbBIX
cucteM (aHanmzaTopoB). [lomuMo niepBuyHOro cbopa nHGopmanum BaxkHOM
(QyHKIIMEN CEHCOPHBIX CUCTEM SIBIISIETCSI TAKXKE OCYILECTBIIEHNE OOpaTHBIX CBSI3EM



0 pe3yJibTaTax JesITeJIbHOCTU opraHu3Ma. 111 yTOUHeHUsI U COBEPLIEHCTBOBAHUS
pa3INYHBIX NefCTBUI YeJd0oBeKa, B IepBYyI0 odepenb npurareabHbiX, [ITHC momkHa
nojy4yaTbh MHPOPMAIMIO O CUIe U IJIMTEIbHOCTU BHIMMOJIHSIEMbBIX COKpaIlleHUIA
MBIIILIAMU, O CKOPOCTU M TOUYHOCTHU TIepeMellleHUI Tela Wi padourX CHapsIOB,
00 M3MEHEHUSIX TeMIla IBMKEHM, O CTeNIeH! JOCTUXKEHUSI MOCTaBJIeHHOM 11eJI1 U
T. 11.be3 310t nHpopMaly HeBO3MOXKHO GOpMUPOBaHIE U COBEPIIEHCTBOBAHIE
IBUTATEIbHBIX HABLIKOB, B TOM UMCJIe€ CIOPTUBHLIX, 3aTPyIHEHO
COBEPIIEHCTBOBaHNE TEXHUKU BBITIOJHSIEMBIX YIIpasKHEHUIA.

HaxkoHel1, ceHCOpHbIe CUCTeMbl BHOCSIT CBOI BKJaJl B peTYJISILIMIO (PyHK-
IIMOHAJILHOT'O COCTOSIHMS opraHu3Ma. UMmmynbcanys, nayias oT pa3andHbIX
pelenTopoB B KOPY OOJILIIMX TTOJIYIIapUil KaK MO CrelnuduIecKuM, TaK 1 I10
HecTenPUIECKUM ITyTSIM, SIBJISIETCS CYIIECTBEHHBIM YCIOBUEM MO e PKaHUST
HOPMaJIbHOTO YPOBHSI €€ (DYHKIIMOHAJIBLHOTO cOoCcTOsIHUS. MCKycCTBEHHOE
BBIKJIFOUEHME OpPTraHOB YYBCTB B CIIeLIMaJIbHBIX SKCIIEPUMEHTaX Ha SKMBOTHbBIX
MPUBOJINUIIO K PE3KOMY CHIKEHUIO TOHYCa KOphI M 3achbllaHno. Takoe XXMBOTHOE
MPOCHITNIATIOCH JIMIIL BO BpeMsI KOPMJICHMS U TIPU TT03bIBaX K MOUYEUCITY CKaHUIO WIN
OIMOPOXKHEHUIO KUIIIEUHUKA.

7.2. KTACCUOUKAINA N MEXAHU3MbI BO3BY KJIEHUSA
PELIEIITOPOB

Penienniropamu Ha3bIBalOTCS crielMabHbie 00pa3oBaHusl, TpaHC(HOPMUPYIOIIIE
(mpeobpa3yollne) SHEPrui0 BHEIIHETO pa3apakeHUsI B CIIeIM(PUIECKYI0 SHEPTUIO
HEPBHOT'O NUMMYJbCA.

Bce penenTopsl 1o xapakTepy BOCOPUHUMAEMOM cpelbl AeISITCS Ha
BKCTEePOpPELeNTOPhI, IPMHUMAIOIINE pa3apakeHUsI U3 BHEIIHEU Cpeibl,
(peLieniTOpbl OPraHOB CiIyXa, 3peHusl, 00OHSHMSI, BKyca, OCSI3aHUS ),
WHTEPOPELIENITOPHI, pearupyrolye Ha pa3apakeHnsl U3 BHYTPEHHUX OpPTaHOB, 1
MIPOIIPHOPELIETITOPHI, BOCIIPMHUMAIOIINE pa3apakeHNsI U3 IBUTATEIbHOTO
anrmapata (MbIIIL, CYXOXWINM, CyCTaBHbIX CYMOK).

ITo Bumy BocnprHMMAaeMBbIX pa3apaKeHUId pa3andarT XeMOPELENTOPbI
(peenTophbl BKYCOBOM 1 OOOHSITEIbHON CEHCOPHBIX CUCTEM, XeMOPEILIeIITOPhI
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COCYIOB U BHYTPEHHMX OPTaHOB); MeXaHOPELeNTOPhI (TIPOIIPUOPELIeTITOPHI
JIBUTATEIbHON CEHCOPHOI CUCTEMBI, 6apOpeLleNITOPLl COCYIOB, PeLEeNTOPhI
CJIYXOBOI, BeCTUOYJISIpHOM, TAKTWJILHOI M 00J1€BOIi CEHCOPHBIX CUCTEM);
doTopeniennTophl (peLeNTOPhl 3PUTEIbHON CEHCOPHOM CUCTEMBI) U
TepMOpeLeNITOPhI (PeLeNITOPhl TeMIIepaTYpPHOI CEHCOPHOI CUCTeMbI KOXU U



BHYTPEHHUX OPTaHOB).

I1o xapakTepy CBSI3U ¢ pa3apakUTeIEM Pa3IMUaOT JUCTAaHTHBIE PELENTOPHI,
pearupyoliiyre Ha CUrHajAbl OT yIaJ€HHBIX UICTOYHUKOB 1 00YCI0BIMBAIOILINE
npenymnpeauTebHble peakiuy opraHu3Ma (3puTelbHbIe U CIYXOBbIE) U
KOHTaKTHbIE, MIPUHUMAIOIIe HEIIOCPeACTBEHHbIe BO3NeNCTBUS (TaKTWIbHbBIE 1
zp.)

ITo cTpyKTypHBIM OCOOEHHOCTSIM pa3jIMyaroT MIEpBUYHBIE 1 BTOPUYHbIE
peuenTtopsl. [lepBuuHbIe peLieNTOPbl — 3TO OKOHYAHUS UYBCTBUTEIbHBIX
OUMOJISIPHBIX KJIE€TOK, TeJo KoTopbiX HaxoauTcs BHe LIHC, onuH oTpocToK
HOIXOIUT K BOCOPUHMMAIOLIEN pa3apakeHre NOBEPXHOCTH, a IPYToi
Hanpasisercsd B IIHC (Hampumep, mponpropeenTophl, TEPMOPELEIITOPHI,
0o0OHATEeIbHBIE KJIETKM). BTOpHUYHBIE pelienTophl IpenacTaBiaeHb
cneaaInu3upoOBaHHBIMU PELIENITOPHBIMUI KJIETKAMM, KOTOPhIE€ PaCIIOIOXKEHbI
MEXOY 4yBCTBUTEIbHBIM HEAPOHOM M TOUKOUN HNPUIIOXKEHUS pa3apaknTeIs
(HammpuMep, GOTOpeLeNITOPHI IJ1a3a).

B niepBUUYHBIX pelienTopax 3HEPTUs BHEITHETO pa3dp>KUTENs] HEMOCPEICTBEHHO
npeobpa3yeTcsl B HEpBHBI UMIYJILC B OTHOM M TOM Xe KieTke. B
nepudeprnyecKkoM OKOHYaHUM UYBCTBUTEIbHbBIX KIE€TOK MPHU NEUCTBUN
pa3apaKuUTesIsl BOSHUKAET IMOBbIILIEHE TPOHUIIAEMOCTU MeMOpaHbI U ee
IeTIoJIsipu3alivsi, BO3HMKAeT MeCTHOe BO30YyKIIeHue — pellelITOPHbIIA NOTeHIAA,
KOTOPBI, JOCTUTHYB MOPOTrOBOM BEJIMUYMHBI, 00y CIOBIMBAET MNOSIBJICHNUE
MOTEHIIMAaMa OEeCTBHUS, pAaCOPOCTPAHSIEMOrO 110 HEPBHOMY BOJIOKHY K HEPBHBIM
LIEHTpaM.

Bo BTOpMYHEBIX pelienTopax pa3apakKUTeb BbI3BIBAET IOSIBJIEHNE PELICITOPHOIO
MOoTeHIIMana B KieTke-perentope. Ee Bo30y:KneHre NpUBOIUT K BbIAEICHUIO
MeIraTopa B MPeCUHANITUUECKOM YaCTU KOHTAaKTa KJIIETKU-PelenTopa ¢ BOJTOKHOM
YyBCTBUTEJIBHOT'O HelipoHa. MecTHOe BO30y>KIeHNe 3TOro BOJIOKHA OTpazkKaeTcs
MOsIBJIEHHEM BO30Y>KIarollero MOCTCUHANTUYEeCKOro MoTeHIIMajla UJIn Tak
Ha3bIBa€MOI0 TeHepaTOpHOro noreHnuaina. [lpu noctmkeHun nmopora
BO30yIMMOCTU B BOJIOKHE UYyBCTBUTEJIHLHOI'O HEMPOHA BOZHUKAET MOTEHIIAAT
nericteud, Hecymii mHPopMaimio B IIHC. Takum o6pa3oM, BO BTOPUYHBIX
pelieriTopax ogHa KjeTKa rmpeobdpa3yeT 3Hepruio0 BHEIIHErO pa3apakUTeisl B
pelLenTOPHbINA NOTEHIUAJ, a Apyrasi — B I'eHepaTOPHBIN MOTEHLIMAI U TOTEHIIMA
IEeUCTBUA.

7.3. CBOMCTBA PEIIEIITOPOB

['1aBHBIM CBOMCTBOM PELIEOTOPOB SIBASIETCS MX U30MpaTebHasl 4yBCTBUTEILHOCTD



K aJIcKBaTHBIM pa3apaKuTeIsIM. BOIbIIMHCTBO pelienTOpOB
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HACTPOEHO Ha BOCIIPHUSITHE OTHOTO BUa (MOJAJILHOCTH) pa3paskKuTesss — CBETa,
3ByKa 1 T. . K TakuMm crienmduyecKuM 11 HUX pa3apakuTesIsiMm
YYBCTBUTEJLHOCTh PELIEIITOPOB Upe3BbIUATHO BhICOKA. BO30y IMMOCTh pelienTopa
U3MepsIeTCsI MUHAMAJIbHOM BEITMUYMHON SHEPIUM aleKBaTHOTO pa3apaKuTes,
KOoTopast Heobxonauma JJjisi BOSBHUKHOBEHUSI BO30Y>XKIeHUsI, T.€. TOPOroM
BO30Yy>KIEeHUSI.

JpyruM CBOMCTBOM peLIeITOPOB SIBJISIETCSI OUeHb HU3Kasl BEJIMYMHA ITOPOTOB IIJIst
aJlleKBaTHBIX pa3apaxkuteieil. Hampumep, B 3pUTeaIbHOM CEHCOPHOI cucTeMe
B0O30yxKHIeH1e (HPOTOPELEIITOPOB MOKET BOBHUKHYThH IIPpU JEUCTBUM CBETOBOM
SHEpPrum, KoTopast Heobxonuma 1jis1 HarpeBaHusi 1 M Boasl Ha 1° C B TeyeHUe
60000 net. Bo30yxxneHne pelienTOPOB MOXKET BOZHUKATh M P IefCTBUN
HeaJleKBaTHBIX pa3apaxkuTesieil (Halmpumep, OllylleHe CBeTa B 3pUTeJIbHOMI
cUCTeMe IMPU MEXaHUYECKMX U DJIEKTPUUEeCKUX pa3apaxkeHusx). OIHaKo B 3TOM
cjyuyae IMopoTu Bo30y>KIeHUsI OKa3bIBalOTCSI 3HAUUTEIbHO 00Jiee BHICOKUMMU.
PaznuuaroT abconroTHbIE U pa3HOCTHbIE (nuddepeHIaTbHbIe) IOPOTHU
AOCOJIIOTHBIE TTOPOTU U3MEPSTIOTCS MUHUMAJIBLHO OILYIaeMOM BeJTMYMHOMN
pazapaxkutens. JuddepeHnanbHbie IOPOTrU NPeACTaBISIIOT CO00M MUHUMAIbHY O
pasHUILY MeXIY IBYMSI MHTEHCUBHOCTSIMU pa3apaskKuTelIsl, KOTOpas elle
BOCIIPMHMMAETCSI OpraHU3MOM (pa3Inumsl B LIBETOBBIX OTTEHKaX, IPKOCTU CBeTa,
CTeINeHN HanpspKeHUST MBIIIIL, CYCTaBHBIX yTJIaX M IIp.).

dyHIaMeHTaJIbHBIM CBOMCTBOM BCETO SKMBOTO SIBJISIETCS adanTalys, T.€.
pucnocobJIsIeMOCTh K YCJIOBUSIM BHEIIIHEH cpeabl. AqanTallMOHHbIE IIPOLECCHI
OXBaTHIBAIOT HE TOJLKO PEleNTOPHI, HO 1 BCE 3BEHbSI CEHCOPHBIX CUCTEM.
AnanTanus nepudepruyeckKnx 3J1eMeHTOB IIPOSIBIISIETCS] BTOM, YTO IIOPOTHU
BO30YXKIIEHUS PELIEeNITOPOB HE SIBJISIFOTCS ITIOCTOSIHHOM BemunHou. [lyTem
MOBBILIIEHUST TOPOTOB BO30YKIEHUSI, T. €. CHIDKEHUSI YyBCTBUTEIbHOCTH
peLenTopoB IMPOUCXOIUT NpUcHocobieHre K JIUTeIbHbIM MOHOTOHHBIM
pasnpakeHusM. Hammpumep, 4eaoBeK He OIIYIIaeT MOCTOSIHHOTO IaBJIeHUST Ha
KOXKY CBOEI OJIe3KIIbl, He 3aMedaeT HelpephbIBHOTO TUKAHUS YacOB.

ITo ckopocT amanTaluy K IIMTEILHBIM pa3apaskeHUsIM perenTOPbl
rnoapasaessitoT Ha ObICTpOo amanTupyromecs (pa3Hbie) U MeIJIeHHO
aganTupymoiuecs (Toandeckue). Pa3Hble pellenTOPEl pearnpyioT JIUIIb B HaJaIe
WJIN TIpY OKOHYAHUM IeHCTBUS pa3apaskKuTelIsl OJHUM-IBYyMS UMITYJIbCaMU
(HampuMep, KOXKHBIEe peLieNTOPhI gJaBiaeHus —Tenbla [la-unHu), a ToHn4Yeckue
npogosrkarT nockliaTh B LIHC HeocnmabeBarolnyo nHGopMalnio B TeUeHUE
IJIUTEIbHOTO BpeMeH! NefiCTBUS pa3apakuTelisl (HalmpuMep, TaK Ha3blBaeMble



BTOPUYHbIE OKOHYAHUSI B MBIIIIEUYHBIX BepeTeHax, KoTopble nHGopmupyroT LIHC o
CTAaTUYECKUX HAMPSDKEHUSIX).

ApanTainys MOXKeT COIPOBOXIAThCs KaK MOHMKEHEM, TaK 1 MOBHILIEHIEM
BO30YIMMOCTH pelienTOpoB. Tak, mpy nepexoie U3 CBETI0ro MoMeIleH s B
TEMHO€ IIPOMCXOIUT MOCTENEeHHOE MOBLIILIEHNEe BO30ya1MOe -
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TH GOTOPELIENTOPOB TJla3a, U YeJOBeK HauMHaeT pa3jandaTh c1abo oCBellleHHbIE
MpeaIMeTbl— 3TO TaK Ha3biBaeMasl TeMHOBas aganTtauusi. OqHaKo Takasl BEICOKasI
BO30YIMMOCTh PELIEITOPOB OKa3bIBAETCSI YpE3MEPHOM IIpU TIepexojie B SIPKO
OCBelleHHOe MoMellleHe («CBeT pexkeT riaa3a»). B aTux ycinoBusx Bo30yIMMOCTb
doToperenTOopoB OLICTPO CHUIKAETCSI — MPOMCXOIUT CBETOBAS alarTallysl.
HepBHag cuctemMa TOHKO peryJupyeT 4yBCTBUTEILHOCTh PELIEITOPOB B
3aBUCUMOCTHU OT ITOTpebHOCTel MOMeHTa ImyTeM 3(hdEePEeHTHOU peryIsiiun
penienTopoB. B yacTHOCTHU, pU Mepexoae OT COCTOSIHUS TTOKOSI K MbIILIEYHOMI
paboTe YyBCTBUTEIBHOCTh PELIENITOPOB IBUTATEJIbLHOIO armapaTa 3aMeTHO
BO3pAcCTaeT, UTo oOjIerdyaeT BOCIpusITe MHPOPMALIMK O COCTOSIHUN OTIOPHO-
IBUTATEJIbHOrO amnrmaparta (raMma-peryJisiius). MexaHu3Mbl agantaluy K
Pa3IMYHON MHTEHCUBHOCTH pa3IpakuUTesIsi MOTYT 3aTparuBaTh He TOJIBLKO caMu
pelenTophl, HO U Apyrue odpa3oBaHus B opraHax uyBcTB. Hampumep, npu
aJanTalyy K pa3IMyHOM MHTEHCUBHOCTH 3ByKa IIPOUCXOIUT U3MEHEHUE
MOJBMXKHOCTH CJIYXOBBIX KOCTOYEK (MOJIOTOUYKA, HAKOBAJIbHU U CTPEMSIUKa) B
CpelHeM yXe YeJ0oBeKa.

7.4. KOJIUPOBAHUE MHOOPMAIIUN

AMIIIATYHa ¥ IJIATEIBHOCTD OTAEAbHBIX HEPBHBIX MMITYIbCOB (ITOTEHILIMAJIOB
TefiCTBHUS), MOCTYIAOILIMX OT PElleNITOPOB K IIEHTpaM, TP pa3HBIX pa3dpakeHUSIX
OCTalOTCs MOCTOSIHHBIMU. OJTHAKO peLieNTOPhI IepealoT B HEPBHBIE LIEHTPhI
aJleKBaTHYI0 MHGOPMALIMIO He TOJBKO O XapaKTepe, HO U O CUJIe NeMCTBYIOLIETo
pasnpaxutens. MHbpopMalysg 06 n3MeHeHUSIX MTHTEHCUBHOCTH pa3apakUTeIsl
Konupyetcs (mpeobpasyercs: B GopMy HEpPBHOTO UMITYJIbCHOTO KOJIa) IBYyMSI
cnocobamu:

1) n3sMeHeHMeM 4acTOThI UMITYJILCOB, UAYIINX I10 KasKIOMY U3 HEPBHBIX BOJIOKOH
OT peleNTOPOB K HEPBHBIM LIEHTpaM, U 2) U3MEHEHMEM JKciia U pacripeesIeHUs
UMIYJIbCOB — MX KOJIMUECTBA B ITaUKe, MHTEPBAJIOB MEXIy MauKaMMu,
MPOJOJIKATEIBHOCTH OTHEIbHBIX MaueK UMITYJIbCOB, YMCJIa OJHOBPEMEHHO
BO30Y3KIEHHBIX PELENITOPOB M COOTBETCTBYIOIMNX HEPBHBIX BOJOKOH
(pa3zHOOOpa3Has MPOCTPaHCTBEHHO-BpeMeHHasl KapTUHA 3TOI MMIyIbCcalluu,



O6oratast uHgoOpMalueil, Ha3bIBaeTCsl MaTTEPHOM).
YeMm Oosibllle MHTEHCUBHOCTD pa3apakuTesl, TeM 0obliie yacToTa apdepeHTHBIX
HEPBHBIX UMITYJILCOB U UX KOJIUYECTBO. DTO 00YCIOBIMUBAETCS TeM, YTO
HapacTaHUe CUJIbI pa3apaskKuTelIsl IPUBOIUT K YBEJIUUEHUIO NEMOIsIpU3aliin
MeMOpaHbI peLernTopa, UTo, B CBOIO OUYepellb, BhI3bIBAET YBEJIMUYEHNE aMILIUTY Ibl
reHepaTOPHOro MOTeHIIMaja U TTOBBIIEHNEe YaCTOThl BO3HMKAIOIIMX B HEPBHOM
BOJIOKHE MMIYJIbCOB. Mexny JorapudmMom cuibl pa3apakeHus 1 YMCIOM
HEPBHBIX UMITYJILCOB CYILECTBYET MPSIMO, IIPOIIOPILIMOHAIbHASI 3aBUCUMOCTb.
79
HMmeetcs eme onHa BO3MOXHOCTb KOIMPOBAHUSI CEHCOPHOI MH(POpMAaLIUN.
M306upareabHas 4yBCTBUTEIBHOCTD PEIIETITOPOB K alleKBAaTHBIM pa3IpaKUTeIsIM
y>Ke MO3BOJISIET OTIAEJUTh pa3IddHble BUAbI JeMCTBYIOLIEe Ha OpraHu3M SHEPIUu.
OnHako 1 B mpefaeax OJHOU CEHCOPHOI CUCTeMbl MOXKET ObITh pa3inyHasi
YYBCTBUTEJIbHOCTh OTIEJIbHBIX PELIEIITOPOB K pa3HBIM IO XapaKTepUCTUKaM
pa3apakuTesIsIM OJHOM 1 TOM K€ MOIaJbHOCTH (pa3inueHre BKYCOBBIX
XapaKTepUCTUK pa3HbIMU BKYCOBBIMU pelleNITOpaMMU SI3bIKa, IIBETOpA3INUEHIEe
pa3InYHbIMU (HOTOpELIeNITOpAMU I1a3a U Op.).

7.5.3PUTEJIBHAS CEHCOPHASA CUCTEMA
3puTesibHAsI CEHCOPHAsI CUCTeMa CJIYXKUT IJ1s1 BOCOPUSITUSI M aHAIU3a CBETOBBIX
pasnpaxkenuii. Yepes Hee denoBek noaydaet no 80-90 % Bceit mHbopMam o
BHeIIIHe! cpene. ['1a3 yenoBeka BOCIIPMHUMAET CBETOBBIE JIYUM JIUIIb B BUIUMOM
yacTu criekTpa — B auana3oHe oT 400 mo 800 HM.

7.5.1. OBIIINM IIJIAH OPT AHU3ALIU

3puTenbHasl CEHCOpHasl CucTeMa COCTOUT U3 CIeAYIOIIMX OTIEI0B:
nepudepudecKuii OTae]— 3TO CJIOXKHBIN BCIIOMOraTe/JIbHBIN opraH — rjas, B
KOTOPOM HaxoasTcst poTopenenTophl U Tejaa 1 -x (6UmoasIpHbIX) U 2-X
(raHIJIMO3HBIX ) HEMPOHOB;
2) MPOBOIHUKOBBIN OTHE]I —3pUTEIbHBINA HEPB (BTOpas Mapa 4YepermHO-MO3TrOBBIX
HEPBOB), TIPEICTABJISIONINI CO00I BOTOKHA 2-bIX HEHPOHOB M YaCTUYHO
MepeKpelBarIIuiics B Xrua3zMe, repegaeT MHPoOpMalnio TpeTbUM HelipoHaM,
YacTh KOTOPBIX pacIiojiokeHa B MepeIHeM IBYXOJIMUU CpeIHEro Mo3ra, Jpyras
YacTh — B SIIpaxX MPOMEXKYTOYHOTO MO3ra, TaK Ha3bIBaeMbIX Hapy>KHbBIX
KOJIEHYaThIX TeJlaX;
3) KOpPKOBBI OTHesl — 4-e HelipoHbl HaxoasaTcs B 17 1mojie 3aThII0YHOM ob1acTn
KOpBI OOJIBIINX TTOJYILIapuii. DTO oOpa3oBaHUe MpeAcTaBlIsieT cOO0 ITepBUYHOE
(TIpoeKLIMOHHOE) MOJIe WU SIIPO aHaJIn3aTopa, QYyHKIME KOTOPOTO SIBJISIETCS
BO3HMKHOBEHHUE OINYIIEHUIA. PSI1oM ¢ HUM HaXOIUTCS BTOPUYHOE M0JIe WIN
nepudepus aHaauzatopa (18 1 19 mosust), GyHKIIMSI KOTOPOro — OIO3HaHUE U



OCMBIC/IMBAHNE 3pUTEIbHBIX OIIYIIEHUI, UTO JIEXKUT B OCHOBE IIpoliecca
BocripusiTus. JlanbHeliinass oopaboTKa 1 B3aUMOCBSI3b 3pUTEIbHOM MHGOPMALIUU C
MHGOpMaLME OT IPYTUX CEHCOPHBIX CUCTEM IMPOMCXOINUT B aCCOLMATUBHBIX
3aJHUX TPETUYHBIX MOJSIX KOpbl —HIDKHETEeMEHHBIX 00JIaCTSIX.

7.5.2. CBETOITPOBOJAIIUE CPEbBI I''TA3A U ITPEJTOMJIEHUE

CBETA (PE®PAKIINSA)

I'maznoe s1610K0 IpencTaBiasieT co00ii MIapOBUIHYIO KaMepy ITMaMeTPOM OKOJIo 2.5
CM, COJiep>Kallly0 CBETOIPOBOISIIME CpeIbl — POrOBUHY,
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BJIATy TIepeIHEN KaMephl, XpYyCTaJUK U CTYTHEOO0pa3HYIO XKMUIKOCTb —
CTEKJIOBUIHOE TeJIO0, Ha3HaUeH1e KOTOPHIX IMPEJIOMIISITh CBETOBbBIE JIyUU U
dbokycupoBaTh UX B 00JIaCTH PaACIIOIIOKEHUS PELIeNITOPOB Ha ceTyaTke. CTeHKaMu
KaMephbl ciyxkaT 3 o6omouku. HapyxkHast Hempo3pauHasi 060Ji0uKa— cKjepa
MEePEeXOIUT crepeay B Mpo3padHyro porosuily. CpemHsisl cocyaucTas 0060jiouKka B
repenHel YacTu riaa3a oopa3yeT peCHUUHOE TeJI0 U pady>KHYI0 000JI0UKY,
00yCJIOBIMBAIONIYIO LIBET I1a3. B cepennHe pany>kHOi 0007109KH (pady>KKH)
MMeEETCsl OTBEPCTHE — 3pavyoK, peTYJIUPYIOIINI KOJTUYECTBO MPOITYCKaeMbIX
CBETOBBIX JIyueil. Jluamerp 3pauka peryJupyercst 3pauykKoBbIM pedIeKCOM, LIEHTP
KOTOPOTO HaXOJIUTCS B CpedHeM Mo3Te. BHYTpeHHsIs ¢ € T U a-Tast 000J10UKa
(ceTyaTKa) WM peTUHA, COOEPKUT (HOTOPELIEIITOPHI TJIa3a — MaJOYKUA U KOJI0OUKU
U CIY>KUT JJ1s1 IpeoOpa3oBaHMsI CBETOBOI SHEPTUM B HEPBHOE BO30YKIICHHUE.
CBeTomnpeIoMIISTIOIIME Cpelbl T1a3a, IIPeJOMIISISI CBETOBBIE JIy4H, 00eCcIeunBaoT
yeTKoe n3o0pakeHne Ha ceTyaTke OCHOBHBIMU TIPEJIOMIISIIOIIMMU CpelaMu Ija3a
YyeJIoBeKa SIBJISIOTCSI pOrOBUIIA M XpycTanuK. Jlyun, nayie u3 6€CKOHeUHOCTU
yepes LIEHTP POTOBUIIBI U XpyCTaIMKa (T. €. yepe3 IVIaBHYI0 ONTUYECKYIO OCh
rJ1a3a) NepreHauKyIsIpHO K UX MOBEPXHOCTU, He UCTILITHIBAIOT MpejioMaeHus. Bee
OCTaJIbHBIE JIYUM TIPEJTOMIISIFOTCSI U CXOSITCS BHYTPU KaMephl Ij1a3a B OJHOM TOUKe
— ¢okyce. IIpucnocobyeHre ria3a K Y4eTKOMY BUOEHUIO Pa3IMYHO yOaJeHHBIX
npeaMeToB (ero GoKycupoBaHUe) Ha3bIBAETCSI aKKOMOIalMeil. DTOT Ipolecc y
yeJIoBeKa OCYIIECTBIISIETCS 32 CUeT M3MEHEeHUSI KpUBU3HBI XpycTajauKa. biavkHss
TOYKa SICHOTO BUACHMS ¢ Bo3pacToM oToaBuraercs (ot 7 cMm B 7-10 et mo 75 cm B
60 net u 60Jee), TaK KaK CHIDKAETCS DJIACTUYHOCTh XPYCTaJIMKa U yXyIIIaeTCs
akkoMopanus. Bo3HukaeT ctapueckasi 1aJlbHO30PKOCTb.
B HOpMe IJIMHHUK IJ1a3a COOTBETCTBYET IpeJIOMIIsIIONIEe crte riaa3a. OnmHako y
35% mroneil UMerTCsl HapyIIeHUSI 9TOr0 COOTBEeTCTBUS. B ciiyuae 611M30pyKkocT
IJIAHHUK T71a3a 00jblie HOPpMbI M (OKYCHPOBKA Jydell IPOUCXOIUT Tepe
ceTJyaTKoM, a n300pakeHne Ha ceTyaTKe CTaHOBUTCS pacIUIbIBYaThIM. B
TaJIbHO30PKOM IJjla3y, HA000pOT, IIMHHUK Ij1a3a MeHbIIIe HOPMBI U (POKYC



pacriojiaraeTcs 3a ceTyaTkoil. B pe3yabTaTe M300pakeHre Ha ceTUaTKe TOXKe
pacIIbIBUYaTO.

7.5.3. DOTOPELEIILNA
dotopenenTops! T1a3a (MaJOYKM U KOJIOOUYKM) — 3TO
BBICOKOCHELMAIN3UPOBaHHbIE KIIETKU, Ipeobpa3ylollre CBETOBbIe pa3apakeHus B
HepBHOe Bo30ykneHne. DoToperienimg HaunMHaeTcs B HAPY>KHBIX CETMEHTaX 3THUX
KJIeTOK, T/le Ha CHelMaibHbIX JMCKaX, KaK Ha II0JI0OUKaX, PacloI0KEeHbI MOJIEKYJIbI
3PUTEIBHOIO MMI'MEHTa (B IMaJIouKax — POJOICHH, B KOJIOOUKaX —
Pa3sHOBUIHOCTHU ero aHajora). [lon meiicTBueM cBeTa MPOMCXOOUT Psill OUeHb
OBICTPBIX TIpeBpallleHNI 1 obecliBeuMBaHNEe 3pUTEJILHOTO MATMEHTA.
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B oTBeT Ha CTUMYJ 3TU PELIENTOPHI, B OTJIUYME OT BCEX IPYTUX PELENTOPOB,
dbopMUPYIOT pellenTOpHLIN MOTEHIIMAJ B B TOPMO3HBIX NU3MEHEHUI Ha
MeMOpaHe Ki1eTKU. JIpyrumMu caoBaMu, Ha CBETY IIPOUCXOIUT TUMNEPHOIsIpU3aLIMs
MeMOpaH PEeLEeNTOPHUX KIJIETOK, a B TEeMHOTE — MXIETOoJsIpu3alus, T. €. CTUMYJIOM
IJ1s1 HUXSIBJISIETCSl TEMHOTA, a He cBeT. [Ipu 3TOM B coceTHUX KJIeTKaX MPOUCXOIST
oOpaTHBIE U3BMEHEHMSI, UTO I103BOJISIET OTACIUTh CBETJIble U TeMHBIE TOUKU IIPO-
ctpadcTBa. PoToXMMMUYECKIE peaKIIMM B HApy>KHBIX CeTMEHTax (POTO-peIienTopoB
BBI3bIBAIOT M3MEHEHMSI B MEMOpaHaX OCTaJbHOM YaCTU pe-LeNTOPHOMN KIETKH,
KOTOpBbIE TIepenaroTcs OUMOISIPHBIM KiIeTKaM (IIepBLIM HEpoHaM), a 3aTeM U
TaHTJIMO3HBIM KJI€TKaM (BTOPbIM HEMpOHaM), OT KOTOPBIX HEPBHBIE UMITYJIbChI
HaIIpaBJISIFOTCSI B TOJIOBHOM MO3T. YacTh TaHIIIMO3HBIX KIETOK BO30y:KIaeTcs Ha
CBETY, 4aCTh — B TEMHOTE.
[Tanouku, paccessHHbIE MTPEeMMYILECTBEHHO MO nepudepun cetyatku (ux 130 MiH),
1 KOJIOOYKM, PacCIIOIOKEHHbBIe MPENMYIIECTBEHHO B IIEHTPAJIbHOMN YacTU CeTYATKU
(ux 7 MJIH), pa3nInyaroTcs o ceonM GyHKIUIM (puc. 16-A). [Tagoukn o61amaroT
0oJiee BBICOKOI UyBCTBUTEIBHOCTBIO, YEM KOJIOOUKM, U SIBJISIOTCS OpraHaMu
cyMepedHoro 3peHusi. OHU BOCIIpUHUMAIOT YepHO-0ejioe (OeciBETHOE)
n3obpaxenue. Konbouku npeacTasisitioT coboit opraHbl JHeBHOTO 3peHust. OHu
obecreunBaroT 1BeTHOE 3peHue. CyiiecTByeT 3 Buaa KOJI00UeK y YeJoBeKa:
BOCIIpMHMMAIOIIE TIPEeMMYIeCTBEHHO KPaCHBIM, 3eJ1eHbIiA U cCMHe-(QUOIeTOBbIM
uBeT. Pa3Hasg nx 1BeToBast 4yBCTBUTEIBHOCTD OIpENeIsieTCs pa3IndusIMU B
3pUTEeIbHOM IUrMeHTe. KoMOuHaly BO30y>KIeHNST 3TUX MPHEMHUKOB pa3HbIX
IIBETOB JAIOT OLIYIIYHUS BCEil TaMMBI IIBETOBLIX OTTEHKOB, @ pABHOMEPHOE
BO30YyXKIIeHME BCeX TpeX THUIOB KoyJboueK — ollylleHue o6eoro npeta. Ilpnu
HapylleHU1 PyHKIMKA KOJI00UYeK HACTynaeT LIBETOBasI cienoTa (IalbTOHU3M),
YyeJIOBEK MepecTaeT pa3inyaTh 1iBeTa, B YaCTHOCTU, KPAaCHBIN M 3eJ1eHBIN [IBET. DTO
3aboneBanne otMedaeTcst y 8% MyxxuuH n'y 0.5% sKeHIIuH.



7.5.4. DYHKIIMOHAJIBHBIE XAPAKTEPUCTUKU 3PEHUSA
BaxkHpIMM XapaKTeprUCTUKAMU OpraHa 3peHus SIBJISIFOTCS OCTPOTa U T10JIe 3peHUs
OcTpoToii 3peHnsI Ha3bIBaeTCsI CIIOCOOHOCTh pa3jinyaTh OTIedbHble 00beKThl. OHA
U3MepsIeTCsI MUHMMAJIbHBIM YTIJIOM, IIpU KOTOPOM JB€ TOUKU BOCIIPMHUMAIOTCS KaK
pasnenbHble, — npuMepHO 0.5 yriioBoit MUHYTHL. B ieHTpe ceTuyaTKim Koa00YKMn
nMeroT 0osee MeJIKue pa3Mephl M pacIioioKeHbl Topa3 o IIOTHee, [I0O3TOMY
CIIOCOOHOCTH K ITPOCTPAHCTBEHHOMY pa3JIMUEeHUIO 31eCh B 4-5 pa3 BHIIIE, YeM Ha
nepudepuu ceruatku. CiemoBaTelbHO, LIEHTpaJIbHOE 3peHMEe OTJInYaeTcs 6ojee

BBICOKOM OCTPOTOI 3peHMs, yeM Ieprdepudeckoe 3peHue. [[nsg netaabHOTro
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Puc. 16. Peyenmoput ceHcopHbBIX cucmem
A: pomopeuyenmopuoi. Konbouxu (1) u nasouxu (2).

B: cayxosvie peuenmopui. 1 — secmubynspras recmuuya, 2 — bapabanuas
Aecmuuya, 3 — nepenoHuamolli Kauan yiumku, 4 — eecmubyiapuas memobpaua,
5 — ocnoenas membpana, 6 — nokpoenas membpaua, 7— 6040CKO8blE KACHKU,

8 — agpepenmmuvie HepsHble 8040KHA, 9 — HepBHbIE KAEMKU CRUPAAbHO20

eaHenus (nepevite Heliponst). B u I': eecmubynspHsie peyenmopol.

B — omoaumossiii annapam. 1 — omoaumosas membpana, 2 — omoaumst
(Kpucmannwl yeaeKucao02o Kaibuus), 3 — 6040CK08blepeyenmopHble KAemKlU,
4 — eonokHa éecmubyaapuozo Hepea. I'— noaykpyacHvie kananvl. I— 60410KHO
gecmubyasipHO20 Hepea, 2 — aMnyid,

3 — Kynyaa ¢ 86040CKO8bIMU DEUEnnmopHbIMU KACMKAMU,
4 — noaykpyucuolii kanas. Cmpeaku noKasvlearm HanpasieHue Koaeoanui
Kynyvl
NpuU UHEPUUOHHBIX CMEULeHUAX IHOOAUMPDbL.



Jl: nponpuopeuenmopol. Mviuweunoe sepemerno. 1 — aggpepenmuoe nepenoe
80/0KHO, 2~ 3Kcmpaghy3aibHble MblUleUHble 80JA0KHA (Nepepes3ansl),
3 — eHympueepemernHble (UHMpADY3aibHble) MblULEUHblIE 80NI0KHA,
4 — ob6onouxka eepemena, 5 — s0pa, 6 — s0epHas cymKa,
7/— uyecmeumenbHble HePEHble OKOHUYAHUS,
8 — agppepenmusbie HepeHble camma-6040KHA, 9 — cyxoxucuiue.
CyxoaucunvHulii opean. I — agppepenmuoe HepsHoe 8010KHO,
2 — MbluleyHbvle 8040KHA, 3 — cyxoxcuiue, 4 — kancyaa,
5 — uyscmeumenvHbvle Hep8HbLe OKOHUAHUSL.
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pas3IrIsAbIBAaHMS IIPEIMETOB YeJI0BEK IIOBOPOTOM I'OJIOBHI U TJ1a3 MepeMelaeT UxX
n300pakeHne B LIEHTP CETYATKM.
OcTpoTa 3peHns 3aBUCUT He TOJIBKO1 OT TYCTOTBI PELIENITOPOB, HO M OT YETKOCTHU
n300pakeHusl Ha ceTyaTke, T. €, OT IIPeJOMJISIIOIINX CBOMCTB TJla3a, OT CTeNeH!
aKKOMOJallu’, OT BeJIMUYMHBI 3padyka. B BogHOI cpene mpeaoMiisiomas cuiia
POTOBUIIBI CHIZKAETCS, TaK KakK ee KO3 UILIMEHT IpeToMJIeHHS OJIM30K K
Ko3(pdpuimeHTy Boasl. B pe3ynbTaTe mom Bomoil OCTpOTa 3peHNST YMEHbBIIIAETCS B
200 pas3.
[Tosrem 3peHnsT Ha3bIBAe€TCSI YaCTh MPOCTPAHCTBA, BUAMMAsI IIPY HETTOIBV>KHOM
MoJIoKeHUN Ti1a3a. {1 yepHo-0eJIbIX CUTHAJIOB T10JI€ 3peHUSI O0BIYHO OTpaHNYEHO
CTPpOEHMEM KOCTell ueperia 1 MoJoXKeHeM B IJIa3HULaX I1a3HbIX s16J10K. Jlis
LIBETHBIX pa3IpakuTeeii MoJie 3peHrs] MeHbIIIe, TaK KaK BOCIIPMHUMAIOIINE NX
KOJI00UKM HaXOOSATCS B LICHTpaJbHOI YacTu ceTuaTku. HanMeHbIiee moje 3peHust
oTMedaeTcs 115 3ejieHoro 1peta. [Ipy yromieHnu 1moje 3peHust yMeHbIIIaeTcsl.
Yenosek obyagaeT OMHOKYISIPHBIM 3peHUEM, T.€. 3peHUEeM OBYMs ItazaMu. Takoe
3peHre UMeeT IIPeuMYIeCTBO Iepe] MOHOOKYJISIPHBIM 3peHreM (OIHUM IJ1a30M) B
BOCHPUSTUHU Ty OMHBI IIPOCTPAHCTBA, 0COOEHHO Ha OJIM3KUX pacCTOSHUSIX (MeHee
100 M). YeTkocTh TaKOTO BOCIIpUATHS (TJIa30Mep) obecrieunBaeTcs XOpolei
KOOpAMHAIIel IBIKeHNs 000MX TJIa3, KOTOPHIe TOKHBI TOYHO HaBOJINUTHCS Ha
paccMaTpuBaeMblii 00beKT. B 3TOM ciyuyae ero nzobpakeHue romnamaeT Ha UIeH-
TUYHBIE TOYKN CeTYATKN (OIMHAKOBO YIaJIeHHBIE OT IIEHTPa CEeTYATKI) M YeJTOBEK
BUJIUT OJHO M300pakeHue. YeTKuii ToBOPOT I1a3HBIX sI0JIOK 3aBUCUT OT pabOThI
Hapy>KHBIX MBIIIIII IJ1a3a — ero rja3oJdBUraTeIbHOTO armapaTa (4eThbipeX IMpsSMbIX
1 IBYX KOCBIX MBIIIII), IPYTUMU CJIOBaMU, OT MbIIIIeyHOro OaaHca ria3a. OgHako
naeagbHbII MBIIIEUHBINA 0ajaHC ra3a uin opTopopust UMeeTCs JUIb Y
40%moneii. Ero HapyleHre BO3MOXKHO B pe3yJibTaTe YTOMJIEHUS, NEeCTBUSI
aJIKOTOJIS M TIp., @ TaKKe KaK CJIeICTBUe nucbanaHca MBIIIL, YTO IPUBOIUAT K
HEUYETKOCTHU U pa3lBOeHNI0 n3o0paxkeHus1 (retepodopusi). [Ipu HeOoIbIIMX



HapylLIeHUSIX cOaTaHCUPOBAHHOCTU MbIIIEYHBIX yYCUINIA HaOIr0gaeTcsa HeOOIbIIoe
CKpbITOE (MM PU3MOJOTMYeCcKOe) KOCoraa3re, KOTopoe B 001pOM COCTOSIHUU
4eJI0BEK KOMIIEHCHUPYET BOJIEBOU pEryJIsINUei, a Ipy 3HAUYNTEIbHbBIX — SIBHOE
KOCOTIJIa3ue.
['mazonBuraTebHbBIN anmapaT UMeeT BaXKHOE 3HAUCHUE B BOCIIPUSITAM CKOPOCTH
IBVDKEHUS, KOTOPYIO YEJIOBEK OLIEHMBAET JIUOO IO CKOPOCTHU IIE€pEMELIECHUS
n300pakeHns MO CeTYaTKe HEIIOABUIKHOIO TJia3a, IM00 M0 CKOPOCTH OBVDKEHUS
Hapy>KHbIX MBIIII] IJ1a3a OpU CAEOSIIINX IBVDKEHUSIX ri1a3a.
M3o06paxkeHne, KOTOpoe BUIUT YEIOBEK ABYMS Ijla3aMu, IIPeXKIe BCEro
oIpenessieTcsl ero BeayluuM riazoM. Bemymuii rina3 obaagaeT 601ee BbICOKOM
OCTPOTOM 3peHMsI, MTHOBEHHBIM U OCOOEHHO SIPKMM BOCIIpUSITHEM LIBeTa, Ooyiee
OOIIMPHBIM I0JIEM 3PEHUS, JIYUIINM OILIYIIEeHWEM 1y OMHbBI IIPOCTPAHCTBA.
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[1Tpu npunieaBaHMM BOCIIPMHUMAETCS JIMIIL TO, UYTO BXOIUT B MOJI€ 3pEHUSI 3TOTO
ria3a. B meioM, Bocripugtue o6beKTa B 00JIbIIIE Mepe obecrieunBaeTcs BeLyIInuM
I71a30M, a BOCHPUSITHE OKPYKaollero ¢oHa — He BeIYIIUM TJ1a30M.

7.6. CI1YXOBAS CEHCOPHASA CUCTEMA
CayxoBasi CeHCOpHasl CUCTeMa CIY>KMT IJISI BOCIIPUSITHS M aHaJIM3a 3BYKOBBIX
KoJebaHmii BHelIHel cpenbl. OHa nmpuobpeTaeT y yejoBeKa 0co00 BaKHOE
3HAUYECHME B CBSI3U C PA3BUTHUEM PEUYEBOTO OOILEHUS MEXIY JTHOIbMMU.
JleaTeIbHOCTh CYyXOBOM CEHCOPHOI CHCTEMBI MMEET TakoKe 3HaUYeHUE IJIs1 OLIEHKU
BPEMEHHbBIX MHTE€PBAJIOB — TeMIa X pATMa OBVDKECHMIA.

7.6.1. OBIIIN ITJIAH OPT AHU3ALIU

CayxoBasi CEHCOpHasl CUCTeMa COCTOUT 13 CIENYIOIIUNX pa3aesioB:
nepudeprnyeckurii oTae, KOTOpbIii IpeacTaBasieT co00it
CJIOKHBIN CTIEUATIU3UPOBAHHBIN OPraH, COCTOAIINNA U3 HApY>KHOTO,
CpEeIHEr0 U BHYTPEHHEIO yXa;
2) IIPOBOJHUKOBBII OTHE] — MEePBBIA HEUPOH MPOBOJHUKOBOIO OT/ENA,
HaXOIMIIUICA B COAPAILHOM Y3JI€ YJIUTKHU, MOoJay4aeT BO30YKIeHUE OT
peLenITOPOB BHYTPEHHETO yXa, OTCIo1a MH(pOpMaLIKs MOCTyHaeT IO €ro BOJIOKHAM,
T. €. 10 CJIYXOBOMY HEpBY (BXOJISIlIEMY B 8 Map 4epernHO-MO3TOBLIX HEPBOB) KO
BTOPOMY HEUPOHY B IIPOIOJITOBATOM MO3T€ M MOCJIE MepeKpecTa 4YacTh BOJIOKOH
HUOET K TPEThEMY HEMPOHY B 3a0HEM JIBYXOJMMHU CPEIHETO MO3Ta, a YacTh K siapam
MIPOMEXYTOUYHOTO MO3ra — BHYTPEHHEMY KOJI€HYATOMY TeEIly;
3) KOPKOBBIA OTHE]l — IpeacTaBjeH YeTBEePThIM HEPOHOM, KOTOPBIIA HaXOIUTCS
B IIEPBUYHOM (IIPOEKIIMOHHOM) CJIYyXOBOM II0JI€ B BUCOUYHOI 001aCTU KOPHI
00JBIINX MOJYILIApUil U 00ecreurnBaeT BOSHUKHOBEHME OIIYILEHNsI, a Oojee
cJioxkHast 00paboTKa 3ByKOBOI MHPOPMALIK IMTPOMUCXOIUT B paCHOI0XKEHHOM



PSIIOM BTOPUYHOM CJIYXOBOM I10JIe, OTBeYaroieM 3a GOopMUpOBAHUE BOCIIPUSITUS U
orno3HaHue nHpopMmaumu. IlonydyeHHbIe CBeIeHUS TTIOCTYNAIOT B TPETUYHOE MOJIe
HWXKHETEMEHHOU 30HbI, TI€ UHTErPUPYIOTCS C ApyruMu popmMamu MHGOpMaLIHHN.
7.6.2. DYHKIMUN HAPY2KHOI'O, CPEJHEI'O U BHYTPEHHETI'O YXA
HapyxxHoe yXxo sBjsieTcsl 3ByKOYJIaBJIMBAIOIIAM aIlllapaToM.
3BYKOBbI€ KOJIeOaHUS yIaBINBAIOTCS YIIHBIMU paKoBUHAMU (Y >KMBOTHBIX OHU
MOTYT IIOBOPAYMBAThCS K UICTOYHMKY 3BYKa) U MEepeIaroTCs 110 HApY>KHOMY
CJIyXOBOMY IIpoxoay K 6apabaHHOI MeperoHKe, KOTopasl OTIEAsIeT Hapy>KHOe YXO
OT CpeIHEro.
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YnaBnuBaHue 3ByKa M BECh MPOLIECC CIYIIAHMUS ABYMS YIIIaMUd — TaK Ha3bIBaeMbIiA
OMHaypaJibHbII CIyX — MMeeT 3HaueHue JJIsI oIlpeaeeHs] HallpaBJeHUs 3ByKa.
3ByKOBbIe KoaebaHus, uayliue cOOKy, JOXOIAT O0 OJIMZKalIIero yxa Ha He-
CKOJIBKO IeCATUTHICIYHBIX Honeii cekyHabl (0.0006 ¢) paHblie, 4eM OO Ipyroro.
DTOI HUUTOXKHOM pa3HUIIbI BO BpeMEHM MpHXoda 3ByKa K 000MM yllIaM
JTOCTaTOYHO, YTOOBI ONIPENE/IMTh €r0 HallpaBJIeHUE.
CpenHee yXxo SIBASIETCS 3BYKONPOBOIIIMM anmapaToM. OHO npeacTaBisieT coboit
BO3IYIIHYIO MOJIOCTh, KOTOpas uepe3 ciayxoByto (EBcraxueBy) TpyOy coeauHsieTCs
¢ moJiocThlo HocornoTku. Koyebanust oT 6apabaHHOI NepenoHKU Yyepe3 CpeaHee
yXO TIepeIaloT CoeTMHEHHbIE IPYT C IPYTroM 3 CIyXOBble KOCTOUKA — MOJIOTOYEK,
HaAKOBIIIBHS U CTPEMSIUKO, a MocjieHee yepe3 MeperoHKY OBaAJILHOI'O OKHA
nepenaeT 3TU KojebaHUs XUIKOCTU, HaXOs11Ielicsl BO BHYTPEHHEM yXe, —
nepuwinmde. braromgapsi c1yXoBbIM KOCTOUKAM aMIUIMTYda KoJieOaHMiA
YMEHBIIIAeTCs], a CKJIa UX YBEJIUYMBAETCSI, YTO MO3BOJISIET IPUBOIUTH B NBIDKEHNE
CT0J10 >KMIKOCTU BO BHYyTpeHHeM yxe. [Ipu cribHBIX 3ByKax cnenuaibHble
MBIl YMEHbBIIAIOT MOJABVKHOCTh 6apabaHHON MepenoOHKU U CIYXOBbIX
KOCTOUEK, aJalTUPys CIYyXOBOH anmapaT K TaKUM U3MEHEHUSIM pa3IpakKuTess U
MpenoXpaHss BHYyTPEHHEE yXO OT pa3pylleHus. biiaromapss coe qMHEHUIO Yyepe3
CIYXOBYIO TpyOy BO3IYIIHOIM MOJOCTU CPETHETO yXa C IOJOCTbI0 HOCOIJIOTKM
BO3HMKAaeT BO3MOXXHOCTb BbIpaBHMBAHUS IaBJIeHUS N0 00€ CTOpOHBI 6apabaHHOMI
MepernoHKU, YTO IIpedOTBpallaeT €€ pa3phbiB MPU 3HAYMTEIbHBIX NU3MEHEHUSIX
IaBJICHUS] BO BHEILIHEU cpejie — IMpY NOrpyKEeHUSIX Mo Bo4y, IogbeMax Ha
BBICOTY, BBICTpeJIaxX U Ip. DTo 6apodyHKIIUS yXa.
BHyTpeHHee yxo sIBJIsIeTCSl 3ByKOBOCIIpMHUMaOIIMM arnmnapatom. OHo
PACIOJOXKEHO B IMPaMUOIKE BUCOUHOM KOCTU U COAEPXKUT YIUTKY, KOTOpas y
yeJloBeKa 00pa3yeT 2.5 cipaidbHBIX BUTKA. YJIUTKOBBIM KaHaJ pa3eaeH IByMs
reperopoiKaMy OCHOBHOI MeMOpaHoii U BecTUOYJISIpHOI MeMOpaHoiisa 3
y3KMXX0Ja: BepXHUii (BeCTUOYIsIpHasl JIECTHUIIA), CPEeIHUI (TTepernoHYaThIii KaHa)



u HIKHUM (bapabaHHas JecTHULIA). Ha BepllmHe yJIMTKU UMeeTCsl OTBEpCTHE,
COoeIMHSIolIee BEpXHUIA M HUKHUM KaHalbl B €IMHBIA, UOYIIUNA OT OBaJIbHOIO OKHA
K BepIlIMHE yJIUTKM U Ianee K Kpyrjiomy okHy. ITojocTh ero 3amoiHeHa
KUJIKOCThIO — MepmInM@oii, a TTOJIOCTh CPeIHEro rMmepernoHyaToro KaHajia
3aIl0JIHEHA XKMIKOCThIO MHOTO cocTaBa — 3HIoMMMoi. B cpegHem KaHaire
PAaCIIOJIOKEH 3BYKOBOCIIpMHUMAIONINIA anrapaT—KopTu eB opraH, BKOTOPOM
HaXOIATCSI MeXaHOPEeIENTOPhI 3BYKOBBIX KOJIeOaHMiT — BOJIOCKOBBIE KJIIETKU.
7.6.3. ®I3NOJOTUYECKNI MEXAHN3M BOCIHPUATHUA 3BYKA
Bocmnpusarie 3sByka 0oCHOBaHO Ha JBYX Ipolleccax, MPOUCXONAIINX B YIUTKe: 1)
paszesieHre 3ByKOB Pa3IMYHON YaCTOTHI IO MECTY MX HaMOOJIBIIIETO
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BO3JIeMiICTBUSI HA OCHOBHYIO MeMOpaHy YJIUTKU U 2) IIpeobpa3zoBaHMe
pelenTOPHBIMU KJIETKAMU MeXaHMYeCKUX KojaebaHuii B HepBHOE BO30Yy KIeHUE.
3ByKOBHIe KoieOaHMsI, MOCTYIAIONIe BO BHYTPEHHEE YXO0 Yepe3 OBaJIbHOE OKHO,
nepenaroTcsd rnepuanMaoe, a KoiaebaHus 3TOM KUIKOCTU MPUBOIAT K CMEILIEHUSIM
OCHOBHOI1 MeMOpaHbl. OT BBICOTHI 3BYKa 3aBUCUT BLICOTA CTOJI0A KOeOIrOLIeiiCs
KMUIKOCTH M COOTBETCTBEHHO MECTO HaMOOJIBIIIET0 CMEIIEHNST OCHOBHOM
MeMOpaHbI: 3BYKM BBICOKOI YaCTOTHI Jat0T HauboabIInii 3pPekTHa Hauaje
OCHOBHOIT MeMOpaHBbI, a HU3KIX 9aCTOT —IOXOIIT 10 BEPIIMHBI YAUTKU. Takum
00pa3oM, TIpupa3INIHbIX 10 YACTOTE 3ByKaX BO30Y>KIAaIOTCS pa3HbIe BOJTOCKOBLIE
KJIETKA W pa3Hble HEPBHBIE BOJIOKHA, T. €. OCYIIECTBIISIETCS IIPOCTPAHCTBEHHBIN
KOJ. YBeauueHre CUIbl 3ByKa IIPUBOIUT K YBEJIMUEHUIO UKciia BO30YKIEHHBIX
BOJIOCKOBBIX KJIETOK 1 HEPBHBIX BOJIOKOH, UTO MO3BOJISIET pa3inyaTh
MHTEHCUBHOCTD 3BYKOBBIX KOJIE€OaHMIA.
Bonocku perienTophiX KJIETOK MOTPY>KEHBI B TOKPOBHYIO MeMOpany. I1pu
Koe0aHMSIX OCHOBHOI MeMOpaHbl HAUMHAIOT CMeIaThCsl HaXosAIIrecs Ha Hel
BOJIOCKOBbBIE KJIIETKM M MX BOJIOCKM MEXaHUYECKU pa3apakatoTcsl HOKPOBHOI
MeMOpaHoii. B pe3yJjibTaTe B BOJIOCKOBBIX pelieNTOpaX BOZHUKAET MPOLIeCC
BO30YKIeHMsI, KOTOPHIN 10 addepeHTHBIM BOJIOKHAM HaIlpaBJIIeTCsI K HelipoHaM
criupajibHoro y37a ynautku u nanee B LIHC (puc.16-b).
PaznmmuaroT KOCTHYIO M BO3OYIIHYIO IIPOBOIMMOCTD 3ByKa. B OOBIYHBIX yCIOBHSIX
y 4yeJjioBeKa IpeobiiagaeT BO3AyIIHasI IPOBOIUMOCTb — MPOBeIEeHNE 3BYKOBBIX
KoebaHMIi yepe3 Hapy>KHOe 1 CpellHee YXO0 K pelienTopaM BHYTpeHHETo yxa. B
cjydyae KOCTHOM IPOBOIMMOCTH 3BYKOBBIE€ KOJIEOaHMS TIepealoTcs yepe3 KOCTH
yepera HeIoCpeICTBEHHO yIUTKe (HarmpuMmep, IIpU HbIPSIHUM, MTOIBOJHOM
TUTaBaHUM).
YenoBek 00bIYHO BOCHIpUHUMAaET 3BYKU ¢ yacToToil ot 15 mo 20000 I'tx (B
nmnana3oHe 10-11 okraB). Y meteil Bepxuuii npenen nocturaet 22000 I'n, ¢



BO3pacToM OH nmoHmxkaeTcs. Hanbonee BrIcOKast 9yBCTBUTENLHOCTh OOHApy>KeHa B
o6mact yactoT ot 1000 mo 3000 I't1. DTa 06;1aCTh COOTBETCTBYET HamboJiee YacTo
BCTPEYAIOIINMCS YaCTOTaM 4eJI0BEUECKOM peur M MY3bIKH.

7.7. BECTUBYJIAPHAA CEHCOPHAS CUCTEMA
BectubynspHast ceHCopHasl cucTeMa CIIY>KUT IJIST aHaJIn3a MOJIOKEHMS 1 IBIDKEHUS
TeJia B IIPOCTPAHCTBE. DTO OgHA M3 JIPEeBHEUIIINX CEHCOPHBIX CUCTEM, pa3BUBILIASICS
B YCIIOBUSIX IEHCTBHS CHIIBI TSDKECTH Ha 3eMite. UMITy IbChbl BeCTUOYIIpHOTO
arraparTa MUCIOJb3YIOTCS B OpraHu3Me JJis IO aepKaHnsl paBHOBECHS Tela, IJIst
PETyISIUU ¥ COXpaHEeHUs IT03bI, IS IPOCTPAaHCTBEHHOM OpraHM3alui IBVIKEHUIA
YyeJIOBeKa.
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7.7.1. OBIIIUM IIJIAH OPT AHU3ALIUU
BectubynsipHasi ceHCOpHasl CUCTeMa COCTOUT U3 CJIEAYIOIINX OTIEJIOB:
AntepudepruecKuii OTIe] BKJIIOYaeT JBa 00pa3oBaHUs,
coJiepxkalle MexaHoOpellelTOphbl BeCTUOYISIpPHOI CUCTEMbI — IpeIBepre
(MeIIIoYeK M MaTO4YKa) W ITOJYKPY>KHbIe KaHaJIbI;
2) TIPOBOJHUKOBBIN OTHEJl HAaUYMHAETCS OT PEleNITOPOB BOJOKHAMU OUMONSIPHOI
KJIeTKU (IepBOTO HeiipoHa) BeCTUOYJISIPHOrO y3J1a, pacloJ0XXeHHOTO B BUCOYHOM
KOCTH, IPYTHE OTPOCTKU 3TUX HEMPOHOB 00pa3yIOT BECTUOYISIPHBINA HEPB 1
BMECTE CO CJIYXOBBIM HEPBOM B COCTaBe 8-0i1 ITaphbl YepermHO-MO3IrOBbIX HEPBOB
BXOJIST B IIPOJOJITOBATHIA MO3T; B BeCTUOYISIPHBIX SIIpax MPOIOJTrOBaTOro Mo3ra
HaXOJSITCS BTOPbIe HEMPOHbBI, UMITYJIbCHI OT KOTOPBIX ITIOCTYIAIOT K TPEThbUM
HelipoHaM B TajlaMyce (ITPOMeXXyTOUHBII MO3T);
3) KOPKOBBII OTIEJI IIPEICTaBIISIOT YeTBEPThIe HeIPOHBI, YaCTh KOTOPBIX
MpeacTaBieHa B MPOEKIIMOHHOM (TIEpBUYHOM) I10JI€ BECTUOYJISIPHOI CUCTEMBbI B
BHCOYHOI 00JIaCTH KOPHI, a Ipyras 9acTh — HAXOIUTCS B HEIOCPEICTBEHHOM
0JIM30CTH K MMpaMUIHBIM HelipoHaM MOTOPHOI 00J1aCTH KOpHI U B
MTOCTIEHTpaIbHON M3BMIMHE. ToYHas J0KanM3alns KOPKOBOTO OTIesIa
BECTUOYJISIPHOM CEHCOPHOI CUCTEMBI y UeJIoOBEeKa B HACTOSIIIIEe BpeMs He
yCTaHOBJIEHa.

7.7.2. DYHKIIMOHUPOBAHUWE BECTUBYJSAPHOTI'O AIIITAPATA
Ilepudepuueckuii oTaes1 BeCTUOYISIPHONM CEHCOPHOI CUCTEMbl HAXOIUTCS BO
BHYyTpeHHeM yxe. KaHajbl 1 IT0JIOCTA B BUCOYHOM KOCTH 00Pa3yrOT KOCTHBII
JIaOUPUHT BeCTUOYISIPHOIO anrapaTta, KOTOPbI Y4aCTUYHO 3aIl0JIHEH
TepeIToHYaThIM JTa0MpIHTOM. MeXXIy KOCTHBIM U MePEIMOHYATHIM JIAOMPUHTAMU
HaXOJIUTCS KUIKOCTh — TepuinMda, a BHyTpU ITeperoHYaToro JabupuHTa —
sHpoanMd@a.

Arnmapat npegaBepus peIHa3HadYeH IJIsT aHaJIn3a IeiCTBUS CUJIBI TSDKECTH TPU



M3MEHEHMSIX MOJ0XKEHUS Teda B IIPOCTPAHCTBE U YCKOPEHUI MPSIMOJIMHENHOTO
nBuxkeHus. [lepenoHyartsl il 7TabUPUHT MpeaaBepus pa3ieseH Ha 2 TTOJOCTH —
MeEIIOYeK M MAaTOUKY, COAep-KAIllUX OTOJIUTOBBIE MIPUOOPHIL.
MexaHOpelenTOpbIOTOJUTOBBIXIIPUOOPOB MPEACTABISIIOT COO0I BOJTOCKOBBIE
kiaeTku. OHM CKJIeeHbl CTyqHeo0pa3Hoi Maccoii, 00pa3ylolleil MoBepX BOJIOCKOB
OTOJIUTOBYIOMEMOpaHy, B KOTOPOIl HaXOISITCS KPUCTAJLIbI YIAEKHCIOTO KabIIvs
— otonuThl (puc.16-B). B MaTouke oTosmTOBass MeMOpaHa pacIiojiosKeHa B
TOPM30HTAJIbHOM IIJIOCKOCTH, @ B MEIIIOYKE OHA COTHYTa M HaXOOUTCs BO (GpOH-
TaJIbHOW M CaruTTaJbHON ITocKOCTIX. IIpu n3MeHeHUr MOJIOXKEHUS TOJIOBbI U
TeJla, aTakKe MPpU BePTUKAJIbHBIX MU TOPU3OHTATbHBIX YCKOPEHUSIX OTOJIUTOBBIE
MeMOpaHbl CBOOOIHO TIepeMallialoTcs o JeCTBUEM
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CUJIBI TSDKECTH BO BCEXTpEX IUIOCKOCTSIX, HATITMBAsI, CXKMMasl Uan crubast npu
9TOM BOJIOCKU MeXaHopelenTopoB. Uem 6osbliie nedopmariusi BOJTOCKOB, TEM
BbIIIIE YacToTa adpPepeHTHBIX UMITYJILCOB B BOJIOKHAaX BECTUOYISIPHOI'O HEPBA.
Anrapat NMoJayKpy>KHbIX KaHAJIOB CIY>KUT IJIs1 aHaJnU3a NefdCTBUS LIEeHTPOOesKHOM
CUJIBI TIpU BpalllaTeIbHbBIX IBKEHUSIX. AIEKBATHBIM €ro pa3apakuTeaeM
SIBJISIETCS YIJIOBOE YCKOpeHue. Tpu oyru MojayKpy>KHbIX KaHaJI0B PacIlIOKEeHBI B
TpeX B3aMMHO MePIeHINKYISIPHBIX IIOCKOCTSIX: MepeaHsisi — BO ¢GpOHTaIbHOMU
ILUIOCKOCTH, O0KOBasi — B TOPU3OHTAIBLHOM, 3aIHSISI — B cCaruTTajabHOM. B omHOM
13 KOHLIOB KaXkKJIOro KaHalla UMeeTcsl pacluupeHre — amnyaa. Haxonsuecs B
Hell BOJIOCKM YYBCTBUTEIBbHBIX KJIETOK CKJI€EHBI B IpeOeIIoK — aMIyJISIpHYIO
Kymyay. OHa npeacTasisieT co00ii MasTHUK, KOTOPBIA MOXKET OTKJIOHSTHCS B
pe3yjbTaTe pa3HOCTU HdaBeHUS 3HI0JMMPbI Ha TPOTUBOMNOJI0KHbBIE TOBEPXHOCTHU
kynynasl (puc. 16-I). Ilpu BpalaTeabHbIX OBIDKEHUSIX B pe3yabTaTe MHEPLIUU
sHIOoJUM@da OTCTaeT OT NBMKEHUSI KOCTHOM YaCTU 1 OKa3bIBAaeT JaBJ€HUE HA OIHY
13 NOBEepXHOCTeH Kymybl. OTKIIOHEHUE KYMyJabl U3ridaeT BOJOCKHU pelleNTOPHBIX
KJIETOK 1 BBI3bIBA€T MOSIBJIEHUE HEPBHBIX UMIYJILCOB B BECTUOYISIPHOM HEpBE.
Haubonbime naMeHeH s B MOJ0XKEHUN KYITYJIbl IIPOUCXOISIT B TOM ITOJYKPY>KHOM
KaHaJie, IOJI0KEeHE KOTOPOr0 COOTBETCTBYET IJIOCKOCTU BpallleHUs.
B HacTostiee BpeMsi moka3aHo, YTO BpallleH!sI UJIM HAKJIOHBI B OJHY CTOPOHY
yBeInuMBaroT ahGepeHTHY IO UMIYIbCAlUIO, a B IPYTYI0 CTOPOHY— YMEHBIIIAIOT
ee. DTO MO3BOJISIET pa3iMyaTh HaIMlpaBIeHUE MPSIMOJIMHEIHOTO UIU
BpalllaTeJIbHOrO IBIKEHMSI.
7.7.3. BIUSTHUS PA3/IPAXKEHUI BECTUBYJIAPHOI CUCTEMBI HA
JAPYTUE ®OYHKIIUU OPTAHU3MA
BectubynsipHasi ceHCOpHas crcTeMa CBsI3aHa CO MHOTMMM 1LIEHTpaMu CIIMHHOTO U
TOJIOBHOT'O MO3Ta 1 BHI3BIBAET PSiI BeCTUOYIJI0-COMAaTUYECKUX U



BECTUOYI0-BEreTaAaTUBHBIX pedIEKCOB.

BectubynspHbie pa3zapakeHns BbI3bIBAIOT YCTAHOBOUYHBIE peIEKChl NU3MEHEHNS
TOHYCa MBIIII, JU(GTHBIE pedaeKChl, a TAKXKe 0COObIe NBYXKEHUS IJ1a3,
HarpaBJIeHHbIE Ha cOXpaHeHue N300pakeHns Ha ceTyaTKe, — HUCTArM (JIBIDKEHUS
IJ1a3HbIX SI0JI0K CO CKOPOCThIO BpallleHUs, HO B IPOTUBOMNOJI0KHOM HalpaBieHUN,
3aTeM OBICTpOE BO3BpallleHNE K UCXOIEHO NO3ULUN U HOBOE IIPOTUBOIIOJIOXKHOE
BpallleHIe).

IToMrMO OCHOBHOM aHaJIM3aTOPHOUN (PYHKIIMU, BaXKHOU IJIs1 yIIpaBIeHUS O30 U
IBVDKEHUSIMU YeJIOBEKa, BECTUOYJISIpHASI CEHCOpHAsl CUCTeMa OKa3bIBAET
pa3HooOpa3Hble TOOOYHBIE BIUSIHUS HA MHOTME (DYHKIIMM OpraHu3Ma, KOTOpble
BO3HUKAIOT B pe3yJibTaTe Mppaduallii BO30YKIEeHUS Ha IPYyTrrie HEPBHbIE LIEHTPbI
MpY HU3KOM yCTOMUMBOCTU BeCTUOYIsipHOIO anmapara. Ero paznpaxkeHue
MPUBOIUT K CHIDKEHUIO
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BO30YIMMOCTH 3PUTEIbHOI M KOXXHOI CEHCOPHBIX CUCTEM, YXYILIEHUIO TOYHOCTU
IBrKeHui. BectubynspHble pa3apakeHusI IpUBOIAT K HApYILIEHUSIM
KOOpJIWHAIIM JBVDKEHUIA U TIOXOIKU, U3MEHEHUSIM YacTOThI cepaiebueHus 1
apTepUaJIbHOT'O JaBJICHUS, YBEJIMUEHUIO BPEMEHM JBUTATEIbHON peakLuu 1
CHIDKEHUIO YaCTOThI IBVDKEHUI, YXYAIIEHNUIO YyBCTBA BpEMEHM, NU3MEHEHMIO
MCUXUYECKUX (PYHKIIMNIA — BHUMAaHUSI, OIEpaTUBHOTO MBIIIEHUS,
KpPaTKOBPEMEHHOI MaMSITH, SMOLIMOHAJILHBIX MPOSIBIIEHU, B TSDKenbIX ciydasx
BO3HUMKAIOT TOJIOBOKPYKEHMSI, TOIIHOTA, pBOoTa. [loBbIlIEHNE YCTOMYMBOCTH
BECTUOYISIPHOUN CUCTEMBI NOCTUraeTCs B 0OJbIIE Mepe aKTUBHBIMU BpallleHUSIMUA
YyeJioBeKa, YeM IMaCCUBHBIMU.

B ycnoBusix HeBecoMoCTH (KOTda y YeJl0BeKa BHIKIIOUEHBI BECTUOYISIpHbIC
BJIMSIHYS) BO3HMKAET yTpaTa IpencTaBIeHus] O HallpaBJIeHUM I'paBUTALMOHHOMN
BEPTUKAIX U IIPOCTPAHCTBEHHOM IIOJIOXKEHUHU Tejla. TepstoTcs HaBbIKM XOIIbOBI,
Oera. YXxynliaeTcsl COCTOSIH€ HEPBHOI CUCTeMbl, BOSHHUKAET IOBbIIIIEHHAS
pa3IpakuTeIbHOCTD, HECTAOMILHOCTh HACTPOCHUSL.

7.8. ABUT'ATEJIbBHAAA CEHCOPHAS CUCTEMA
JIBrUTaTeibHasl CEHCOPHAsl CUCTeMa CIYXKUT 1151 aHaIM3a COCTOSTHUS
IBUTATEAbHOIO ammapara — ero IBW>KeHMs 1 noaoxeHus. MHbopMauus o
CTEIleHU COKpallleHUsI CKEJIETHBIX MBIIIL, HATSDKEHUN CYXOXKWINKA, U3MEHEHUN
CYCTaBHBIX YTJIOB HEOOXOIMMa 111 Peryasiyiyi IBUraTeIbHbl aKTOB U I103.

7.8.1. OBIIIUI IIJIAH OPT AHU3AIINU
JBrTraTebHasl CEHCOPHAsSl CUCTEMA COCTOUT U3 CIEAYIOLIMX 3-X OTIIENO0B:
nepudepruyeckurii oTaes, IpeacTaBIeHHbINA IIPOIIPUO-PELIEIITOPAMH,
PACIIOJIOKEHHBIMM B MBIIIIIAX, CYXOXUINUSIX U CYCTaBHBIX CyMKaXx;



2) TIpPOBOJHUKOBBII OTHEJ, KOTOPhI HAUMHAETCs OUMONSIPHBIMU KJIeTKaMU
(mepBBIMU HEMpOHAMMU), Tejla KOTOPHIX pacriojiokeHbl BHe [ITHC — B
CIIMHHOMO3TOBBIX y371aX. OIMH UX OTPOCTOK CBSI3aH C pelieNTOpaMM, IpyTrou
BXOIUT B CIMHHOM MO3T U MepeaaeT NpOonprUOLeNTUBHbIE UMITYJIbChl KO BTOPbhIM
HelipoHaM B IIPOJIOJITOBaThIA MO3T (YacTh MyTeil OT MPOIPUOPELIEITOPOB
HampasJisieTCsl B KOpY MO3KeuKa), a 1ajaee K TPeThbUM HellpoHaM — peJieiiHbIM
sIpaM Tajamyca (B IpoOMesKYTOYHBIM MO3r);
3) KOPKOBBIM OTHE HAXOIUTCS B MepeqHell LIeHTpajlbHOI U3BUINHE KOPbI
00JBIINX ITOJIYIIAPUIA.
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7.8.2. DYHKIIMUUA ITPOITPUOPELEIITOPOB
K nponpuoperienitopaM OTHOCSITCSI MbIIIIEYHbIE BEPETEHA, CYXOXKUJIbHbIE OPTaHbI
(unm opranbl ['oabIKK) U cyCTaBHBIE pelienTOPHI (peLenTOphl CyCTaBHOM KaIlCyabl
U CYCTaBHBIX CBSI30K). Bce 3Th perienTopsl MpencTaBiIsiioT co00ii
MeXaHOpPEeLEeNTOPhl, ceU(PUUIECKIM pa3apakUTeIeM KOTOPHIX SIBISIETCS UX
pacTsSDKeHue.
MbiieuHble BepeTeHa NPUKPEIUISIIOTCS K MBIIIIEYHbIM BOJIOKHAM HapalIeIbHO —
OJMH KOHeIIl K CyXOXKUJINIO, a APYrol — K BOJIOKHY. Kaxknoe BepeTeHO TTOKPHITO
KamcyJjoi, 06pa3oBaHHON HECKOJIbKUMU CIOSIMHU KJIETOK, KOTOpasl B LIEHTPaJIbHOM
YacTH paclIvpsieTcsl U 00pa3yeT sinepHylo CyMKY. BHyTpu BepeTeHa coaepKUTCs
HECKOJIbKO (0T 2 10 14) TOHKMX BHYTPU BepEeTEHHbIX WU TaK Ha3bIBAEMBbIX
MHTpady3aJbHBIX MBIIIEUYHBIX BOJIOKOH. DTU BOJIOKHA B 2-3 pa3a TOHbIIIE
OOBIYHBIX BOJIOKOH CKEJIETHBIX MbIIIL (3KCTpady3aIbHbIX).
HMuTtpady3anbHble BOJTOKHA MOAPa3IesIFOTCS Ha IBa TvNA: 1) IJIMHHBIE, TOJCThIE,
C SiIpaMM B SIH€PHOM CyMKe, KOTOpbI€ CBSI3aHbI C Harboj1ee TOJICThIMU U
ObIcTponipoBosAIIMMU addepeHTHBIMU HEPBHBIMU BOJIOKHAMU — OHU
UHPOPMUPYIOT O JMHAMNYECKOM KOMIIOHEHTE IBMKEHMS (CKOPOCTU U3MEHEHUS
IJIMHBI MBIIILBI) 1 2) KOPOTKUE, TOHKHUE, C sIApaMU, BHITSIHYTHIMU B 1IETIOUKY,
MHGOPMUPYIOLIME O CTATUYECKOM KOMITIOHEeHTe (yIep>KMBaeMoii B TaHHbIN
MOMEHT JIJIMHe MbIIIbI). OkoHYaHusT apdepeHTHBIX HEPBHBIX BOJIOKOH HAMOTaHbI
Ha UHTpady3aJbHbIe BOJOKHA pelienTopa. IIpu pacTsokeHUM CKeJ1IeTHOM MBIIILIbI
MPOUCXOIUT PACTSLKEHNE U MBIIIIEYHBIX PEeLeNTOPOB, KOTOpoe aedopMupyeT
OKOHYAHWSI HEPBHBIX BOJOKOH UM BBHI3bIBAECT MOSIBJIEHE B HUX HEPBHBIX UMITYJIbCOB.
YacToTa mponpuoLenTUBHON UMITYJIbCALIMM BO3pacTaeT C YBEJIMUEHUEM
PACTSDKEHMSI MBI, a TAKXKe TIPU YBEJIMUEHUN CKOPOCTHU €€ pacTsokKeHus. TeMm
CcaMbIM HepBHbIE [IEHTPbl THPOPMUPYIOTCS O CKOPOCTH PACTSDKEHMST MBIIIIIBI U €€
nnuHe. BenencTBue manoli aganTtalyy UMITYJIbCalysl OT MBIILIEYHbIX BEpETEeH
MpOJ0JIKaeTCsl B TeUeHKE BCero neproaa nogaep>KaHus pacTsIHyTOrO COCTOSIHUS,



4yTo obecrneunBaeT NOCTOSSHHYIO OCBEIOMJIEHHOCTD LIEHTPOB O IJIMHE MBI YeM
0oJiee TOHKME 1 KOOPIMHUPOBAHHBIE IBVXKEHUSI OCYILECTBIISIIOT MBIIILIBI, TEM
00JbIlIe B HUX MBIILIEYHBIX BEPETEH: y UeJIOBeKa B TJIyOOKMX MBIIIIAX IIeu,
CBSI3BIBAIOIIMX IMO3BOHOYHUK C T'OJIOBOM, CpeqHee X YMCIIO cocTaBisieT 63, a B
MbIIIIIax Oenpa 1 Taza—MeHee 5 BepeTeHHa 1 T Macchl MBI (puc. 16-11).

IHHC MoXeT TOHKO peryJrpoBaTh YyBCTBUTEJIbHOCTDH MPOIIPUOPELIETITOPOB.
Pa3psinbl MeIKuX raMMa-MOTOHEHPOHOB CIIMHHOI'O MO3Tra BbI3bIBAIOT COKpallleHUe
UHTpady3aJIbHBIX MBIIIEUYHBIX BOJIOKOH MO 00€ CTOPOHHI OT SIIEPHOI CYyMKU
BepeTeHa. B pe3yabTaTe cpemHsisi HeCOKpaTHUMasi YacTh MBIIIIEYHOTO BepeTeHa
pacTgaruBaeTtcs, U gedpopMalus OTXOISIIEro OTCI0ga HEPBHOIO BOJIOKHA BhI3bIBAET
MOBBILIIEHNUE
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ero Bo3oynumoctu. [Ipu Toii xe narHe CKeJleTHOU MBILIIBI B HEPBHBIE LIEHTPHI
Ipu 3ToM OyIeT MocTynaTh 0ojbiiee ynucio ahpdepeHTHBIX UMITYJIbCOB. DTO
MO3BOJISIET, BO-MIEPBHIX, BHIIEISITH NPONPUOLIETITUBHYIO UM MyJbcallvio Ha ¢GoHe
npyroi apdepeHTHOI MHPOPMALIMKU U, BO-BTOPBIX, YBEJINUNBATH TOYHOCTD
aHaJin3a COCTOSIHUS MBI, IToBhIIIeHe UyBCTBUTEIBHOCTU BEPETEH MIPOUCXOIUT
BO BpeMsl IBIZKEHMS U JaxKe B IIPEeICTapTOBOM COCTOSIHUU. DTO OOBICHSIETCS TEM,
YTO B CWJIy HA3KOM BO30YyIMMOCTU TaMMa-MOTOHEHPOHOB X aKTUBHOCTH B
COCTOSIHUU TI0KO$I BbIpakeHa ¢j1abo, a Ipy MPOU3BOJbHBIX IBUKEHUSIX U
BECTUOYJISIPHBIX peaKLMsIX OHa aKTUBUpYeTCcs. YyBCTBUTEIBHOCTD IPOIIPUOPELICTI-
TOPOB TIOBBIIIAETCS TaKKe MPU YMEPEHHbBIX pa3IpakeHUSIX CUMIIaTUYEeCKIX
BOJIOKOH U BBIJIeJIEHUN HEOOJILIINX 003 aJpeHanHa.

CyXO0XWJIbHBIE OpraHbl pacloj0oXKeHbl B MeCTe IepeXxoga MBIIIEUHbIX BOJIOKOH B
cyxoxmnus. CyXoxKuiabHble pellenITOpbl (OKOHYaHMSI HEPBHBIX BOJIOKOH) OILJIETAIOT
TOHKME CYyXOKWIbHbIE BOJOKHA, OKpY>KeHHbIe Karicyaoii. B pe3yibraTe
MOCJIeJOBaTeIbHOTO KPEeIJIeHUSI CYXOXKMJIBHBIX OPTaHOB K MbIIII€YHBIM BOJIOKHAM
(a B psile cayyaeB — K MBIIIEYHBIM BepeTeHaM), pacTsLKeHUe CYXOKMIBHBIX
MeXaHOPELENTOPOB MPOUCXOIUT IIPU HANPsDKeHUM MBI, TakuMm o6pa3oM, B
OTJINYME OT MBIIIEUHBIX BEPETEeH, CyXOKWIbHBIE pellenTOpbl THPOPMUPYIOT
HepBHBIE IIEHTPHI O CTENEHU HATIPSZKEHMS MBIIII] 1 CKOPOCTH €0 pa3BUTHS.
CycTtaBHble pelienTopbl THPOPMUPYIOT O MOJOXKEHUM OTHEIbHBIX YacTeil Tejia B
MPOCTPAHCTBE M OTHOCUTEJILHO APYT Apyra. DTU pelenTOpHI IPeaCTaBISIIOT COOO0M
cBOOOIHBIE HEPBHBIE OKOHUYAHMS MJIM OKOHYAHUS, 3aK/II0UEeHHBIE B CIIELIMAIBLHYIO
Kkancyny. OIHU cycTaBHBIE pelleNTOPhl MOChIIAI0T MHPOPMALINIO O BEIUUYMHE
CYCTaBHOTIO YTJia, T. €. O MOJOKEeHUN cycTaBa. X uMnyabcalus IpooJKaeTcs B
TeUYeHUEe BCero nepuoja coxpaHeHus JaHHoro yrija. OHa TeM 0oJbllieii 4acTOThl,
yeM 0OoJibllie CABUT yrja. JIpyrue cycTaBHbIe pelieTOPhl BO30Y>KIat0TCsI TOJIBKO B



MOMEHT IBIXKEHHS B CyCTaBe, T. €. IIOChUIAIOT MHGOPMALIMIO O CKOPOCTH
nBrkeHns. YacTora X MMITYJIbCALIIM BO3PACTAET C YBEJIMUEHUEM CKOPOCTHU
M3MEHEHMS CyCTaBHOIO yTIJa.
CurHaJsl, UOyIIUE OT PELIETITOPOB MBIIIIEYHBIX BEPETEH, CYXOXKIMILHBIX OpPTaHOB,
CYCTaBHBIX CYMOK M TaKTHJIBHBIX PEIIeNITOPOB KOXKM, Ha3bIBAIOT
KNHECTETUUECKIMH, T. €. THGOPMUPYIOIIMMHA O IBIDKeHNH Tea. X ydactue B
MIPOU3BOJILHON peryJIsainy IBIKeHN pa3inmdHo. CUTHAJIBI OT CyCTaBHBIX
pPeleNTOPOB BBI3BIBAIOT 3aMETHYIO PEAKIIMIO B KOpe OOJILIINX ITOJYIIapyil 1
XOPpOIII0 0CO3HAaIOTCs. baromaps nM 4eaoBex Jiydllle BOCIPUHUMAET Pa3InUuns
MIpY IBIDKEHUSX B CyCTaBaX, YeM pa3IduMsI B CTEIIEHN HAIIPSDKEHMS MBI TPU
CTaTUYECKUX ITOJIOKEHUIX WM Hoaaep:kaHnun Beca. CUTHAIBI 3Ke OT IPYTUX
MIPOIIPHOPELIETITO-POB, MOCTYIIAIOIIME TIPENMYIIECTBEHHO B MO3XKEUOK,
obecrieunBalOT 0€CCO3HATENBHYIO PETYJISIINIO, TTI0NCO3HATEIbHBIA KOHTPOJIb
JIBVDKEHUI U 1103.
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7.9. CEHCOPHBIE CUCTEMBbI KO2KH, BHYTPEHHUX OPT'AHOB,
BKYCA N1 OBOHSIHUA
B xoxke 1 BHYTpEeHHUX OpraHax MMeIOTCsI pa3HOOOpa3Hble pelenTopPhI,
pearupypoiye Ha U3NIecKre N XMMIUIECKIe pa3IpakuTeNN.
7.9.1. KO2KHASA PELIEIILINA
B xoxke nipencraBiieHa TaKTWIbHas, TeMIlepaTypHas 1 6oieBast peuenuus. Ha 1 cm
2 KoxXH, B cpenHeM, rmpuxonurcsd 12-13 XonogoBbIX ToUeK, 1 -2 TEIUIOBBIX, 25
TaKTWIBHBIX U 0KoJio 100 60JieBBIX.
TakTmiabHasI ceHCOpHas ccTeMa IIpeHa3HaueHa I aHaJIn3a JaBJIeHUs U
npukocHoBeHus. Ee penenTopsl pencTaBisgioT codoii CBOOOIHBIE HEPBHbBIE
OKOHYAHUS U CI0XKHbIe 00pa3oBaHud (Teabla MelicHepa, Teabna [lauunHm), B
KOTOPBIX HEpBHBIE OKOHYAHMS 3aKJII0UYEHbI B CIEaIbHYIO KaIICyy.
OHM HaxXOIATCI B BEPXHMX M HIDKHUX CJI0SIX KOXKM, B KOXKHBIX COCyIax, B
ocHoBaHUIX Bojioc. OcoOeHHO X MHOI'O Ha majibliaX pyK M HOT, JIaJOHSX,
MoJolIBax, rybax) DTo MexaHOpPELeNTOPhl, pearupyioline Ha pacTsokeHue,
naBiaeHue 1 BuOpaumio. Hanboee 4yBCTBUTENILHBIM PEIIETITOPOM SIBJISIETCS TEIbIIE
ITayunHM, KOTOpPOE BBHI3BIBAET OLIYIleHNE TPUKOCHOBEHUS MMPU CMEILIEHUN
karicyibl uinb Ha 0.0001 mm. Yem 6onbiire pa3Mepsl Teabla [lauunau, TeM 6oiee
TOJICTBIE U OBICTponpoBondime adpdepeHTHbIE HEPBBI OTXOIAT OT Hero. OHMI
MPOBOJIT KpaTKOBpeMeHHbIe 3ajbl (aauTeabHocThio 0.005 ¢), nHbopMupyroue
0 HavaJie 1 OKOHYaHUM NEeMCTBUS MeXaHUecKoro pasnpakurensd. I1yTe
TaKTUJIBHOU MHGOpMAIIIN CIIeIYIONINii: perenTop — 1 -1 HeMpOoH B
CIIMHHOMO3TOBBIX y3J1aX —2-if HEMipOH B CIIMHHOM WJIN MPOJOJITOBAaTOM MO3Te —



3-i1 HelipOH B IIPOMEKYTOYHOM MO3Te (TalaMyc) — 4-i1 HeiipoH B 3alIHel
LIEeHTpaJIbHOI U3BWIMHE KOPBI OOJIBIINX TTOJYILIapUii (TepBUYHAs
COMAaTOCEHCOpHas 30Ha).
TeMmnepaTypHasi pellenius ocyllecTBsieTcs: X0JI0T0BbIMU pelienTopaMu (KOJ0Obl
Kpayse) u trermobiMu (Tenbna Pydpdunu, I'onbmxku-Manuonu). Ipu Temneparype
koxu 31-37 C ati perienTophl MOYTH HeaKTUBHBI. Hike 3Toii rpaHuIIbl
X0JIOJOBBIE pelleNTOPbl AKTUBU3UPYIOTCS MMPONOPLMOHAIBLHO TTageHUIO
TeMIIepaTyphl, 3aTeM X aKTUBHOCTD MaJaeT U coBceM npekpaiaercs npu +12 C.
ITpu Temnepatype Bollie 37 C aKTUBU3UPYIOTCS TEILUIOBbIE PELICIITOPHI, JOCTUTasT
MaKCUMaJIbHOM akTUBHOCTU npu +43 C, 3aTeM pe3KO IpeKpallaroT OTBETHI.
boneBag peneniuys, Kak cuuTaeT OOJBIIMHCTBO CIELMAINCTOB, HE UMEET
crielMajbHbIX BOCIPUHUMAKOIIMX 00pa3oBaHuii. boneBbie pa3gpakeHust
BOCIIPMHUMAIOTCS CBOOOIHLIMU HEPBHBIMM OKOHYAaHUSIMU, a TaK:Ke BO3ZHUKAIOT
MpU CWIBHBIX TeMIIEpaTypPHBIX U MeXaHUUYeCKUX pa3Ipa’KeHUsIX B
COOTBETCTBYIOILLIMX TEPMO — M MEXaHOPELIEIITOPaX.
TeMmnepaTypHble 1 00JIeBbie pa3apakeHus IepeaaloTcsl B CIIMHHOMN
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MO3T, OTTyJa B IPOMEXXYTOUHBII MO3T 1 B COMaTOCEHCOPHYIO 001aCTh KOPHI.
7.9.2. BUCHEPOLIEIITUBHAS (MHTEPOPELIEIITUBHAS)
CEHCOPHASA CUCTEMA
Bo BHyTpeHHMX OopraHax MMeeTCs MHOXKECTBO pellelTOPOB,
BOCIIPMHMMAIOIINX JaBJieHne —0apopenenTophl COCYI0B, KMIIIEYHOTO TpaKTa 1
Ip., I3MEHEHUs XMMI3Ma BHYTPEHHEN Cpelibl — XeMOPELEITOPHI, €€ TeM-
nepaTypbl — TepMOpeLEeNTOPhbl, OCMOTUUYECKOTO JaBJieHUs], 00JIeBbIe pa3-
npaxkeHus. C X NoMOIIbI0 6e3yCI0BHO pedIeKTOPHBIM IIyTEM PeryJupyeTcs
MOCTOSIHCTBO Pa3JIMUHBIX KOHCTAHT BHYTPEHHEN cpebl (TToaaepKaHue
romeoctasa), [LIHC nanpopmupyetcst 06 uaMeHeHUsIX BO BHYTPEHHUX OpraHax.
HNHudopMmalLust OT UHTepOPELIENITOPOB uepe3 01y>KIalolnii, YpeBHBINA U Ta30BbIi
HEepBbI IOCTyHaeT B MIPOMEKYTOUHBIA MO3T 1 najiee B , TJOOHbIE U Apyrue 0061acTu
KOpPBI FT'OJIOBHOTO MoO3ra. JlesiTeIbHOCTh 3TO CUCTEMbI IIPAKTUUECKU He
OCO3HAETCS, OHA MaJjio JIOKAJIM30BaHa, OOHAKO IIPU CUJIbHBIX pa3dpaKeHMUSIX OHa
xopoluo omryiaercsd. OHa ydacTByeT B QOPMUPOBAHUY CIOXKHBIX OIIYILIEHUN —
JKaXKIIbl, TOJI0OaM JIp.

7.9.3. OBOHATEJIBHASA 1 BKYCOBASI CEHCOPHBIE CUCTEMbI
OO6oHsITEeIbHAS U BKYCOBasl CEHCOPHBIE CUCTEMBbI OTHOCSITCS K JIPEeBHEUIIIM
cuctemMaM. OHM TIpegHAa3HAUEHBI IIJIS1 BOCIIPUSATHS 1 aHAJIN3a XUMUYECKUX
pa3apakeHuii, ITOCTYIAIIINX U3 BHEIIHEN cpeabl. XeMOpeLenTOPbl 00OHSIHMS
HaXoHdsTCs B 00OHSATEILHOM S3IUTEINM BEPXHUX HOCOBBIX XOJIOB.



DTO — BOJOCKOBBIE OUITIOJISIPHBIE KIETKH, TIepeaarolie MHGOopMaIio Yepe3
pelreTyaTyr KOCTh Yepena K KjieTKaM 0OOHSTEIbHOM JTYKOBMIILI MO3Ta U Jajiee
yepe3 000HITENIbHBINA TPaKT K 00OHSTEIbHBIM 30HAM KOpPHI (KprOUeK MOPCKOTO
KOHSI, U3BMJIMHA TUIINOKaMIIa 1 Ipyrue). Pa3nuunHbie perienTopbl M30MpaTeIbHO
pearupyroT Ha pa3Hble MOJIEeKYJIbl MaXy4MX BEIIeCTB, BO30YXXIasCh JUIIb TEMU
MOJIeKYJIaMU, KOTOPbIE SIBJISIIOTCS 3€pKaJbHOM KOMUEl MOBEPXHOCTH pellerITopa.
OHu BoCIpHMHUMAIOT 3UPHBINI, KamMm@apHbBIA, MIATHBIA, MYCKYCHBII U Op. 3aIllaxu,
MprUYeM K HEKOTOPBLIM BellleCTBAM UyBCTBUTEIbHOCTh HEOOBIUAIHO BBICOKA.
XeMopelLenTopbl BKyca NpeacTaBasioT CO00i BKyCOBbIE€ JTYKOBUIIbI,
PacCIIOJIOXKEHHbIE B SMUTENNH SI3bIKa, 3aJHEl CTeHKE IJIOTKM U MITKOro Heba. Y
JIeTeil UX KOJIM4YeCTBO OOJIblIe, a ¢ BO3pacToM — yObiBaeT. MUKPOBOPCUHKM
peLeNTOPHBIX KJIIETOK BHICTYHAIOT U3 JTYKOBUIIbI HA IOBEPXHOCTD SI3bIKa U
pearupyroT Ha paCTBOPE€HHbIE B BOJIe BelllecTBa. MIX cCUTHaIBI MOCTYIIAIOT yepes
BOJIOKHA JIMIIEBOT'O U SI3bl KOTJIOTOUYHOI'O HEPBOB (IIPOIOJTrOBaThIii MO3T) B TajlaMycC
1 najaee B COMaTOCEHCOPHYIO 00J1acTh KOphL. PerienTophl pa3HbIX4yacTel sI3bIKa
BOCHPUHUMAIOT YEThIpe
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OCHOBHBIX BKYyCa: FOpPbKOIo (3aIHsIS1 YaCTh SI3bIKa), KUCJIOTo (Kpasl SI3bIKa),
claaKoro (mepeaHsisl 4acTh sI3bIKa) 1 COJIEHOTO (TIepeqHsIsI YacTh U Kpasl SI3bIKa).
Mexxny BKyCOBBIMU OLIYIIEHUSIMU U XUMUYECKIM CTPOCHMEM BellleCTBa
OTCYTCTBYE€T CTPOro€ COOTBETCTBHUE, TaK KaK BKYCOBBI€ OILIYIIEHUSI MOTYT
M3MEHSIThCS NP 3a001eBaHUN, 0€pPEMEHHOCTH, YCIOBHO-PEDIEKTOPHBIX
BO3IEUCTBUSIX, U3MEHEHMSIX anreTuTa. B popmMupoBaHMM BKYyCOBBIX OILIYIIEHUI
y4acTBYIOT 00OHSIHME, TaKTWIbHasI, OojieBasi 1 TeMmnepaTypHasl 4yBCTBUTEILHOCTb.
HMHbopMmaliust BKyCOBOM CEHCOPHOI CUCTEMbI UCIIOJb3YeTCS IJIs1 OpraHu3allnun
MUILEBOr0 MOBEIEHMSI, CBSI3aHHOIO C TOOBIBaHMEM, BLIOOPOM, MPEAIIOYTEHUEM WU
OTBepraHveM nuilu, GpopMrUpoBaHMEM UYBCTBA I'0JIOAA, CHITOCTH.

7.10. TIEPEPABOTKA, B3AUMOJIEVICTBUE Y1 3HAUEHUE

CEHCOPHOI UHO®OPMALIMU

CeHcopHast uHGopMalLus IepegaeTcsl OT pelleNTOPOB B BBICIIKE OTJIEIbl MO3Ta I10
JIBYM OCHOBHBIM MYTSIM HEPBHOM CUCTEMbI — CIIeLIU(PUUIECKUM U
HecneuuduuecknuM. Crienudryeckue MpoBOASIINAE MyTU COCTABISIIOT OJUH U3
TPEX OCHOBHBIX (PYHKIIMOHAJIbHBIX 0JIOKOB MO3ra — 0JIOK IIpueMa, repepaboTKi 1
XpaHeHUs1 MHpopMaluu. DTo Kiaccuueckue-adpdepeHTHbIe TyTU 3pUTEIbHOM,
CJIyXOBOM, IBUTaTEeJIbHOM 1 Op. CEHCOPHBIX cucTteM. B 06paboTke 3TOM
nHpOopMalM y4acTByeT 1 Hecrienuduueckass CUCTeMa MO3ra, He UMeIolast
MNPSIMBIX CBsI3el ¢ MepudepruIecKIMU pelienTopaMiy, HO MOJydarolasi UMYy IbChl
10 KOJIJIaTepasisiM OT BCEX BOCXOISIINX CIIeIUPUIECKUX CUCTEM U



obecrneunBarolas UX IIUPOKOe B3aMMOJIeHiCTBUE.

7.10.1. OBPABOTKA CEHCOPHOI1 UTHOOPMAILINN B

ITPOBOJHUKOBBIX OTAEJAX

AHann3 1ojiydyaeMbIX pa3apakeH!il IPOMCXOIUT BO BCEX OTIeJIaX CEHCOPHBIX
cucteM. Hanbosee npoctast popma aHajn3a OCYyILECTBIISIETCS B pe3yJbTaTe
BBIIEJIEHUS CleaIN3UpOBAHHBIMY PELIENTOPAMM pa3ApakuTeeil pa3andHoOn
MOJAJILHOCTH (CBET, 3BYK U Mp.) U3 BCeX MagaroliX Ha OpraHu3M BO3NIEUCTBUIA.
ITpu 3TOM B OJIHOM CEHCOPHOI CUCTeMe BO3MOXKHO y:Ke 0oJiee meTaabHOe
BblIeJIeHe XapaKTepUCTUK CUTHAJIOB (LIBeTO-pa3indeHre (poToperenTopaMmu
KoJIOOYeK U Ip.).
BaxkHoi1 0co60€HHOCTBhIO B paboTe MPOBOJHUKOBOTO OTAea CEHCOPHBIX CUCTEM
SaBJsIeTCs HajibHelast oopaboTka apdepeHTHOI nHbOopMaLIK, KOTopast
3aKJII0YAETCs, C OJHOM CTOPOHDI, B IIPOOOJIKAKOIIEMCS aHAIM3€ CBOMCTB
pa3apaxkuTess, a ¢ APYyroil — B IMpoleccax UX CUHTe3a, B 00001eHn
nocrynusiieit nHpopmauuu I1lo Mmepe nepemaun apdepeHTHLIX UMIYJIbCOB Ha
0oJiee BBICOKME YPOBHU CEHCOPHBIX CUCTEM yBEJIMUMBAETCSI YMCIIO HEPBHbBIX
KJIETOK, KOTOpbIe pearupyroT Ha appepeHTHbIe
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CUTHabI OoJiee CJI0XKHO, YeM MpOocThie IIpoBoAHUKU. Hanpumep, Ha ypoBHe
CpEeIHEro Mo3ra B MOJKOPKOBBIX 3pUTEILHBIX [IEHTpaX UMEIOTCSI HEMPOHHI,
KOTOpbI€ pPearupyroT Ha pa3IMYHYIO CTeeHb OCBEIEHHOCT U OOHAPYKMBAIOT
IBIDKEHNE, B MOIKOPKOBBIX CIYXOBBIX LIEHTpaX — HEWPOHbI, U3BJIEeKAIOLIIe
MHOPMALIMIO O BLICOTE TOHA 1 JIOKAJIM3aluU 3ByKa, NesITeIbHOCTh 3TUX HEPOHOB
JIESKUT B OCHOBE OpMEHTUPOBOYHOI'0O pediekca Ha HeoXXUIaHHbIE pa3apakKuTesIN.
bnarogapst MHOruM pa3zBeTBIeHUSIM apPEpEHTHBIX ITyTE HA YPOBHE CIIMHHOTO
MO3Ta U IMOIKOPKOBBIX LIEHTPOB 00ecIeurnBaeTcsl MHOTOKpPAaTHOE B3aMOIECTBUE
addepeHTHBIX UMITYJILCOB B Mpeneaax OJHOM CEHCOPHOI CHUCTeMbl, a TAKKe
B3aMMOIEUCTBIE MEXIY pa3IMUYHBIMU CEHCOPHBIMU CUCTEMaMM (B YaCTHOCTH,
MOXXHO OTMETUTb Ype3BbIUaiiHO OOIIMPHBIE B3AMMOOEUCTBUS BECTUO YISIpPHOMN
CEHCOPHOI CUCTEMBbI CO MHOTMMM BOCXOISIIIIUMU U HUCXOISIIUMMU ITYTSIMU).
Oco6eHHO MPOKKME BO3MOXKHOCTHU JJIsl B3aUMOJEUCTBUS pa3jIMUYHbLIX CUTHAJIOB
CO3M1aI0TCS B HecleUPUIECKO CUCTEME MO3ra, TIe K OMHOMY U TOMY Xe
HENUPOHY MOT'YT CXOIUTCS (KOHBEPTUPOBaTh) UMIYJIbChI pa3INIHOTO
npoucxoxaeHus (ot 30000 HelipOHOB) M OT pa3HbBIX PElENITOPOB Tea.
Bcaencrsue 3Toro Hecnenuduueckasi ccTeMa UrpaeT 00JIbIIYIO pOJib B
Mpolieccax MHTerpauuu GyHKIU B OpraHu3Me.
IIpu mocTtynieHuu B 00Jjiee BLICOKME YPOBHU HEPBHOM CUCTEMBI
MPOUCXOIUT paciiupeHre chepbl CUTHAIU3AMN, IPUXOISIIE OT OJHOIO



penenTopa. Hanmpumep, B 3pUTEIbHON CUCTEME CUTHAIbI OJHOTO pelenTopa CBsI3a-
HbI (4epe3 CUcTeMy HOIOJHUTEIbHBIX HEPBHBIX KJI€TOK CeTYaTKU — T'OpH-
30HTAJIBHBIX U JIp.) C IeCITKAMM FAHTJIMO3HBIX KJI€TOK U MOTYT, B IPUHILIUIIE,
rnepenaBaTh MHGOPMAIIMIO JTIFOOBIM KOPKOBBIM HeiipoHaM 3pUTeIbHOM KOphl. C
IPYroii CTOPOHBI, IO Mepe MPOBEIeHUSI CUTHAJIOB IIPOUCXOIUT CXKaTue
nadopmanmu. Hampumep, onHa raHrano3Hast KJIETKa CeTYaTKA 00beIMHSIET
MHPOPMALIMIO OT COTHU OUMOJISIPHBIX KJIETOK U JeCSITKOB ThICSY PELIENITOPOB, T. €.
Takast ”HGOpMaIMs ITOCTYIIaeT B 3pUTEIbHbBIE HEPBHI Y3Ke TT0C/Ie 3HAUNTETbHOM
00pabOTKM, B COKpallileHHOM BUJIE.
Cy1ecTBeHHOM 0COO0€HHOCTBIO AeSITeIbHOCTHA IPOBOTHUKOBOTO OTAEa
CEHCOPHBIX CUCTEM SIBJISIETCS Tepejada 0e3 NCKaxKeHUi crielinruyecKoin
nHPOpPMALIMK OT PELIENITOPOB K KOpe OO0NbILIMX Ioaylnapuii. bojbinoe KoJIuyecTBoO
nmapaJjjeabHbIX KaHanoB (B 3puteabHoM HepBe 900000 BOIOKOH, B CTYXOBOM —
30000 BOJIOKOH) MOMOTAaeT COXPaHUTh CelUPUKY MepeIaBaeMoro coo0IieHus, a
Mpo1ecchbl 60KOBOro (J1aTepajbHOr0) TOPMOXKEHUS U30IUPOBATH 3T COOOIIEHNUS
OT COCEIIHMX KJIeTOK 1 IyTeil.
OnHoli U3 BaxKHEHIIMX CTOPOH 00paboTKu adpdepeHTHOI nHPOpMaLIUU SIBJISIETCSI
oT60p Hanboiee 3HAUNMBIX CUTHAJIOB, OCYIIECTBIISIEMbI BOCXOIAIINMU 1
HUCXOISIIUMU BIAUSHUSIMUA Ha pa3JIMYHBIX YPOBHSIX CEHCOPHBIX cUCcTeM. B aToM
oTbope yJacTBYeT Takke HecrenUIeCKNil OTae HEPBHOM CUCTEMBI
(ImMmOuMUecKkasi cucTeMa, peTUKyJasipHas dopMmanys). AKTUBUPYST WK
3aTOpMaxXrBasi MHOTHE LIEHTPAJIbHbIE HEAPOHBI, OH CIIOCOOCTBYET OTOODPY
HaunboJiee 3HAUMMOI JIs1 opranu3Ma nHpopmauuu. B otnuune
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OT OOIIMPHBIX BJIUSIHUN CpeTHEeMO3Tr0OBOI YaCTU PETUKYJISIpHOI opMaliuu,
UMITYJIbCALIUST U3 HecTlelnUUIeCKUX siIep TalaMyca BO3JeiCcTBYeT JUIIb Ha
OorpaHMYeHHbIe YYaCTKM KOpPhI 00JIbIIMX nojymapuii. Takoe uzbupareabHoe
MOBBIIIEHUE aKTUBHOCTU HEOOJIBILION TepPUTOPUHM KOPHI UMeeT 3HaUeHe B
OpraHM3alMM aKTa BHUMaHMS, BBIIENsIs Ha o01eM adpdepeHTHOM (poHe Hanboiee
BasKHbIE B JaHHBII MOMEHT COOOIIEHNS.

7.10.2. OBPABOTKA UHO®OOPMAIIMN HA KOPKOBOM YPOBHE
B xope 60abIIMX MoJyILIapuid CIOKHOCTL 00paboTK MHGOPMAILIIM BOo3pacTaeT OT
MEPBUYHBIX I0JIeil KO BTOPUYHBIM U TPETUYHBIM €€ MoJisiM. Tak, pocThle KJIETKU
MEPBUYHBIX IT0JI€i 3pUTENbHOI KOPBI SIBJISIFOTCS IETEKTOPaMI YepHO-0eTbIX
IpaHULl IPSIMBIX JIMHUI, BOCIPUHAMAaeMbIX MEJIKUMM yYacTKaMU CETUYaTKU, a
CJIO>KHBI€ U CBEPXCIOXKHBIE HEMPOHBI BTOPUYHBIX 3PUTEIbHBIX MOJIEN BbIICISIOT
IJIUHY JTUHWM, UX YTJIbI HAKJIOHA, pa3JIMUHble KOHTYPHI GUTYp, HallpaBJIeHUE
IBYDKEHUSI 00bEKTOB, MMEIOTCS KJIETKM, OITIO3HAIOIIEe 3HAKOMBbIE JIMLIA JI01ei 1



T. II.
[IepBruHbIE MOJISI KOPBI OCYILECTBIISIOT aHAJIM3 pa3dpakeHUl onpeneIeHHOMN
MOJAJILHOCTH, TTIOCTYHAIOIIMX OT CBSI3aHHBIX ¢ HUMM CIIeLUPUUECKUX PellelITOPOB.
DTO TaK Ha3bIBaeMble siIepHble 30HbI aHannM3aTopos, no WM. I1. I1aBioBy
(3puTenbHbBIE, CIYXOBHIe U np.). UX nesaTebHOCTh JIEKUT B OCHOBE BO3ZHUKHOBEHUS
olnymeHuit. Jlexkaliue BOKpYTr HUX BTOPUYHBIE 110181 (Iepudepursl aHaJIM3aTOPOB)
MOJy4aroT OT MEePBUYHBIX IOJIel pe3yIbTaThl 00paboTK MHPpOpMaALIIU U
npeobpa3yroT ux B 6osee cioxHbie GopMbl. Bo BTOPMUYHBIX MOJISIX IPOUCXOIUT
OCMBICIMBaHME MOJYYEHHOU MHpOpMALINK, €€ Y3HaBaHWe, 00eCIIeYnBarOTCs
MPOLIECCHI BOCTIPUSTHUS pa3apakeHnil TaHHOU MogabHOCTU. OT BTOPUYHBIX ITOJIEN
OTIIEJbHBIX CEHCOPHBIX CUCTEM MH(pOpMALIMS ITOCTYNAET B 3aJHUE TPETUUHBIE
MOJIS1 — aCCOLIMAaTUBHbIE HIDKHETEMEHHBIE 30HbI, T€ NPOUCXOIUT MHTETpaLvs
CUTHAJIOB PAa3JIMYHOM MOIAJTbHOCTH, ITO3BOJISIIONIAS CO30aTh LIEJIbHBIA 00pa3
BHEIIIHEeTO MUpa CO BCEMM €ro 3armaxaMu, 3ByKamMu, KpackaMu U T. . 31ech Ha
ocHOBe addepeHTHBIX COOOIIEHNI OT pa3HbIX YaCTEU IIPaBOi U JIEBOU ITOJIOBUHbI
Teaa GOPMUPYIOTCS CIOXKHBIE TIpeICTaBIeHMS YeJIOBeKa O CXeMe IIPOCTPaHCTBA U
cXeMme Teja, KOTOpble 00eCIreunBaroT MPOCTPAHCTBEHHYO OPUEHTALIAIO JIBVIKEHUIA
1 TOUHYIO afpecalyio MOTOPHBIX KOMaH K pa3JIMYHbIM CKEJIETHBIM MBIIILAM. DTU
30HBI TAKXXKE NMEIOT 0co00e 3HadYeHre B XpaHeHUU MoJaydeHHOol nHgopMmamu. Ha
OCHOBE aHa/Inu3a U CUHTe3a uHdopMalu, 00paboTaHHOU B 3aJHEM TPETUUYHOM
T10JI€ KOPHI, B €€ MepeIHUX TPETUUHBIX I0JIsIX (TepeaHeii JoOHOoM 001acTh)
dopMupyIoTcs 1enau, 3agaun U IporpaMMBbI TTOBeJeHUS YeJoBeKa.

BaxkHoi1 0cO6€HHOCTHIO KOPKOBOI OpraHM3alii CEHCOPHBIX CUCTEM SIBJISIETCSI
SKpaHHOE WJIM COMATOTOIMMYecKoe (J1aT. COMaTUKYC — TeJICCHBIN, TOTNKYC —
MECTHBII) IpedCTaBUTEIbCTBO
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dyskumii. YyBcTBUTEIbHBIE KOPKOBBIE LIEHTPHI ITIEPBUYHBIX MOJIeil KOpbl 00pa3yIoT
Kak ObI 3KpaH, OTpakarollnii pacojioXXKeHNe pelLleNITOPOB Ha epudepunu, T. €.
3J1€Ch UMEIOTCSI IMIPOEKIINU «TOYKA B TOUKY». TaK, B 3agHEN LIEeHTpaJIbHOI
n3BWINHE (001eYyBCTBUTEIBHOM M0OJI€) HEMPOHBI TAKTUIILHOM, TeMIEpaTypPHOU U
KOXKHOM 4YBCTBUTEJIBHOCTU MPEICTABICHBI B TOM XK€ MOPSIKE, UTO U PELENTOPHI
Ha MOBEPXHOCTHU TeJla, HallOMMHAasl KOO YejloBeUyKa (TOMYHKYJIIOCa); B
3pUTEIbHOM KOpe — KaK Obl 3KpaH peLeNTOPOB CETYATKM; B CIYXOBOM KOpe — B
ONpPEICIIEHHOM IMOPSIKE HEMPOHBI, pEarupyrolye Ha OIPENeICHHYO BbICOTY 3BY-
KoB. TOT ke NpUHLMN NPOCTPAaHCTBEHHOI'O MPeNCTaBUTEIbCTBA MHPOPMALINU
Ha0Jr0daeTCs B IEpEeKI0YaTeIbHBIX SIApax MPOMeXXyTOUYHOTO MO3ra, B Kope
MO33Ke€4UKa, YTO 3HAYUTEJIbHO 00JIeryaeT B3aMMOAEUCTBIE pa3IMUHbBIX OTOEIOB

[HHC.



O06acTh KOPKOBOI'O CEHCOPHOIO MpeacTaBUTEIbCTBA IO CBOMM pa3MepaM
oTpaxkaeT PYHKIMOHAIbHYIO 3HAUMMOCTh TOM MM MHOM yacTu adpdepeHTHOI
nHbopManmu. Tak, B CBSI3U ¢ 0c000# 3HAUMMOCTBIO aHaan3a HPOpMaIIA OT
KMHECTETUYECKUX PeleNTOPOB IaJIblieB PYKU U OT peueoOpa3yrollero amnmnapara y
YyeJ0BeKa TePPUTOPUSI UX KOPKOBOTO TIPeJCTaBUTEIbCTBA 3HAUNTEIbHO
MPEBOCXOIUT CEHCOPHOE MPENCTaBUTEIbCTBO JIPYTUX YUACTKOB Teaa. AHAJIOTMYHO
3TOMY, Ha eIUHUILY IUIOLIAIN LIEHTPAJIBLHOM IMKU B C€TYATKE Irjla3a MPUXOIUTCS
rmout B 500 pa3 0oJiblIasi 30Ha 3pUTENLHOM KOPHI, YeM Ha TaKylo XXe e TUHUILY
TUIoLIaau Tepudeprun ceTuyaTKu.
Bricimie ornensl ITHC obecrieunBaloT akTUBHBIN MOUCK CEHCOPHOU MHOpMaIIUN.
DTO HAIISIIHO MPOSIBJISIETCS B NESITEIbHOCTU 3pUTEJIbHON CEHCOPHOM CUCTEMBI.
CrnienmasbHbIe MCCeJOBaHUS IBVDKEHMI TJ1a3 MOKa3aii, 4To B30p GUKCUPYET He
BC€ TOUYKHU IIPOCTPAHCTBA, a JINIIbL Hanbojiee nHGOpPMaTUBHbBIE ITPU3HAKK, 0CO00
BasKHbBIE JJIsl pellleHMsT KaKoil-110o 3agaun B faHHBIN MoMeHT. ITonckoBast
dyHKIIMS 17123 SBJISIETCS YaCThIO aKTUBHOTO MOBEIEHMS YeJIOBEKa BO BHEIIIHEM
cpele, ero CO3HaTeIbHOMU NesTebHOCThI0. OHa yIpaBJIsieTCsT BHICIIUMU
aHAJIM3UPYIOIINUMU U UHTETPUPYIOLIMMU 0071aCTIMI KOPBI —JI0OOHBIMU JOJISIMU,
MO KOHTPOJIEM KOTOPBIX IIPOUCXOIUT aKTUBHOE BOCIIPUSITHE BHEIITHETO MUPA..
Kopa 6onpinmx nonymapuii odecrieyrnBaeT Hanboiee IMPOKOe B3aUMOIENCTBIE
pa3JIMUHBIX CEHCOPHBIX CUCTEM U MX YUacTHe B OpraHU3aliuy JBUTATeIbHbBIX
IeiicTBUI yeloBeKa, B TOM YKMCJIe B IIPOLIECCe eT0 CIIOPTUBHOMN IeSITeIbHOCTU.
7.10.3. BHAYEHME JEATEJIBHOCTU CEHCOPHBIX CUCTEM B
CIIOPTE

DPPeKTUBHOCTD BHIIOTHEHUS CIOPTUBHBIX YIIPaskKHEHUIA BO MHOT'OM 3aBUCUT OT
MPOIIECCOB BOCIIPUSTHS U MepepabdOTKN CEHCOpHOI MHPOpMaLIMi. DTHU MPOIECCh
00yCJIOBIMBAIOT KaK HanboJjiee palliOHaIbHYO
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OpraHu3aluIo IBUTaTebHBIX aKTOB, TaK M COBEPIIEHCTBO TAKTUYECKOTO
MBIILJIEHUS cnopTcMeHa. YeTkoe BocpusTue IIPOCTPAaHCTBA M MPOCTPAHCTBEHHAS
OpHeHTalNs IBIKEHNI o0ecreunBaloTcs GyHKIIMOHMPOBaHEM 3pUTEIbHOM,
CJIyXOBOI, BeCTUOYJISIpHOI, KMHeCTeTUUeCcKoi pereniuu. OeHKa BpeMeHHbBIX
WHTEPBAJIOB U yIpaBjeHUe BpeMEHHbIMU ITapaMeTpaMU IBDKeHUIA 0a3UpyrOTCS Ha
MPONPUOLIENITUBHBIX 1 CIYXOBBIX OIIYIIEeHUSIX. BecTnOynsipHbIe pa3npaskeHus: npu
MMOBOPOTAaX, BpallleHUsIX, HAKJIOHAX U T. I1. 3aMeTHO BJIMSIIOT Ha KOOPAMUHALIAIO JBU-
>KEHUH U TIposiBieHre (U3NUECKUX KaueCcTB, 0COOEHHO MPU HU3KOM yCTOMUNBOCTHU
BECTHUOYISIPHOTO amIaparta. DKCIIepUMeHTaJbHOE BHIKJIIOUEHME OTIeIbHbBIX
CEHCOpPHBIX addepeHTalMii y CHOPTCMEHOB (BBLINIOJHEHUE NBUKEHUIA B



CIIeLIMaJIbHOM OIlIeTHUKE, NCKTI0YAIOIIEeM aKTUBAIIAIO IIEHHBIX
MPONPUOPELICTITOPOB; IIPU UCIOIb30BaHUU OUKOB, 3aKpbIBAIOIIMX LIEHTPaJbHOE
Wiy nepudeprdeckoe mojie 3peHus ) IPUBOIMIO0 K PE3KOMY CHIDKEHHIO OIIEHOK 3a
yIpaxkHeHUe WI U K TTOJIHOM HeBO3MOXKHOCTHU €ro UCIoJHeHus. B
IIPOTHUBOIIOJIOKHOCTh 3TOMY, COOOIIeHNe CIIOPTCMEHY TOIOJTHATETLHOMN
nH@popmanum (0cobeHHO CPOUYHOI — B IIpollecce IBVXKEHMS) TIOMOTrajo ObICTPOMY
COBEPIIEHCTBOBAHMIO TeXHMUYECKNX nelicTBuii. Ha ocHOBe B3amMomeiicTBIs
CEHCOPHBIX CHCTEM Y CITOPTCMEHOB BhIpadaTHIBAIOTCSI KOMIUIEKCHBIE IIPEICTaBIIe-
HUSI, COIPOBOKIAIOIINE €T0 NesTeIbHOCTh B U30paHHOM BUE CIIOpTA —
«9yBCTBO» JIblla, CHera, BOIbI 1 T.M. I1py 3TOM B KaXKIOM BUIIE CITOPTA MMEIOTCS
HaunboJiee BaskHble — BedyllIle CEHCOPHBIE CUCTEMBI, OT aKTUBHOCTU KOTOPHIX B
HanOboJbIIIell Mepe 3aBUCHUT yCITEIITHOCTh BBICTYIIJIEHII CITOPTCMEHa.
8. KPOBb

KpoBb mpencraBiisgeT co060it BHyTPEHHIOIO XKIIKYIO cpeay (TKaHb) OpraHn3Ma,
o0ecreunBarolIyo OrpeneaeHHOe IMTOCTOSTHCTBO OCHOBHBIX (DM3MOIOTMUYECKIX U
OMOXMMMYECKMX TTapaMeTPOB U OCYILECTBIISIONIYIO TYMOPaAJbHYIO CBSI3b MEKIY
opra"Hamu. CyllecTByeT OBa MOHATHUS: epudeprudeckass KpoBb, COCTOSIIIAs 13
TUIa3Mbl M HAXOISIIMXCS B Hell BO B3BEIIIEHHOM COCTOSIHUM (POPMEHHBIX
aneMeHTOB U cuctema Kposu (Jlaar I'.®., 1936), kyna oTHOCAT nepudepuIecKyio
KpOBb, OpTaHbl KPOBETBOPEHUS U KpoBepa3pyllleH!s! (KOCTHBIM MO3T, ITeYeHb,
cejie3eHKa 1 TuMdaTrdeckue y3ibl). KpoBs gaBisgeTcs cBoeobpa3Hoil (opMoit
TKaHU U XapaKTepU3yeTCs pSIIoM OCOOEHHOCTE: K1IKas cpea opraHn3ma,
HaXOIUTCSI B MOCTOSIHHOM JBWKEHUM, COCTaBHBIE YaCTU KPOBU MMEIOT pa3HOe
MIPOUCXOXIeHNE, 00pa3yloTcs 1 pa3pylIaloTCs B OCHOBHOM BHE €e€.
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8.1. COCTAB, OBPBEM U ®YHKIINN KPOBUA
KpoBb cocTont n3 ¢popMeHHBIX 3J1eMeHTOB (42-46%) — 3pUTpOoIIUTOB (KpaCHBIX
KPOBSHBIX KJIETOK), JICUKOLMTOB (0eJIbIX KPOBSIHBIX KJI€TOK) X TPOMOOIINTOB
(KpOBSIHBIX IUIACTMHOK) M XKUAKOM YacTu — 1uia3Mbl (54-58%). I11asma Kposu,
JniIeHHas GuOpUHOIeHa, Ha3bIBAETCSI CHIBOPOTKOM. Y B3pOCIOro yejoBeka ob1ee
KOJIMYECTBO KPOBU cocTaBisdeT 5-8%Macchl Tera, 9YTO COOTBETCTBYET 5-611. O0beM

KPOBU TIPUHATO 0003HaYaTh 110 OTHOIIEHUIO K Macce Tesa (M * kr~ ' ). B cpen-

1 1

HEM, OH paBeH Y My>KUMH — 65 ma e kr ~ ', y skeHmmmH — 60 Mo e kr - ' my nereit

—okoso 70 e kr "',

KonmaecTBO 3pUTPpOLIUTOB B KPOBU IIPUMEPHO B THICSYY pa3 OOJIbIIE, YEM
JIEKOIINTOB, U B HECATKH pa3 BhILIE, YeM TpoMboumToB. [TocaenHue mo csonm
pasMepaM B HECKOJILKO pa3 MEHBIIIE, YeM SPUTPOLUTEL. [103TOMY 3pUTPOLIATHI

cocTapistioT 6o1ee 90% Bcero ob6beMa, MPUXOISIIErocs Ha 10710 GOpMEHHBIX



3JIEMEHTOB KpOBU. BhIpaxkeHHO€e B IMpolleHTaX OTHOIIIeHe 00bemMa hopMeHHBIX
3JIEMEHTOB K 0011eMYy 00beMy KPOBU HA3bIBAETCIT € MATOKPUTO M. Y
MY>KUYIH FeMaTOKPUT COCTaBJIsIeT B cpegHeM — 46%, y xxeHIH — 42%. D10
O3HayaeT, YTo y MY>KUMH (pOpMeHHBIe 3JIeMeHThI 3aHUMaIoT 46%, a mia3ma —
54% obbemMa KpoBH, a y KeHIIH — 42 1 58%, COOTBETCTBEHHO. DTa pa3HUIIa
o0ycJIOBJIeHA TEM, YTO Y MY>KUMH COMIeprKaHe SpUTPOLIMTOB B KPOBU OOJBIIIE, UeM
y XXEHIIWH. Y IeTeil TeMaTOKPUT BBIIIIE, YeM Y B3POCHIBIX; B IIPOIIeCCe CTapeHUS
TreMaTOKPUT CHIDKAETCS. Y BeJIMUYeHNEe TeMaTOKpHTa COITPOBOXKIAETCS
BO3pacTaHUEM BSI3KOCTU KPOB U (BHYTPEHHUM €€ TPEHMEM ), KOTOpasi ¥ 3J0POBOT0O
B3pOCJIOro YejaoBeKka coctanisgeT 4-5 en. [lockonbky nepudepmaeckoe
COIIPOTUBJIEHE KPOBOTOKY IIPSIMOIIPOIIOPIIMOHAIBHO BSI3KOCTH, JIF000€E
CYILECTBEHHOE yBeINYEeHNE TreMaTOKPUTAa IIPUBOIUT K HMOBBIIIEHIIO HAarpy3K1 Ha
cepiile, B pe3yJibTaTe yero KpoBooOpallleHle B HEKOTOPBIX OpraHax MOXKeT
HapylIaThCsl.

KpoBb BBIOMHAET B OpraHn3Me Heblil psin GU3NOJ0rndeckKnX @ y H K IT U .
TpancnopTHast GYHKLMSI KpOBU 3aKJII0YAETCsI B IIEpeHOCe BCeX HEOOXOIMMBIX IS
KU3HENEITEeIbHOCTA OpraHn3Ma BelllecTB (IMMTaTeIbHBIX BEIIECTB, ra30B,
TOPMOHOB, PEpMEHTOB, METabOOJIUTOB).

JlprxaTebHast GYHKIIAS COCTOUT B JOCTaBKe KMCJIOPOAa OT JIETKMX K TKaHSAM 1
YIJIEKMCJIOTO Ta3a OT TKaHel K JierkuM. Kuciiopon riepeHocuTcst
MPEeMYILeCTBEHHO SPUTPOLMTAMU B BUIE COEeIUHEHHUS C TeMOTJI00MHOM —

OKCHI'eMOTJI00MHOM ( H G 02 ), YIJIEKMCIIbINA a3 — Ij1a3Moil KpoBU B popMe

O6uKapOOHATHBIX MOHOB ( H ( 03 -). B OOBIUHBIX YCIOBUSIX MPU JbIXaHUU

Bo31yxoM 1 r remorino6uHa npucoenussieT 1.34 M Kuciaopoa, a Tak Kak B OJJHOM
ymutpe KpoBu cogepxkurcs 140-160 r remornob6mHa, TO KOJIMYECTBO KMCJIOPOaa B
HeM cocTaBisieT okoa0 200 MiT; 3Ty BETMUMHY OPUHSATO Ha3bIBaTh KUCIOPOIHOMN
€MKOCTbIO KpOBH (MHOI'JA 3TOT IoKa3zaTesb paccunuThiBatoT Ha 100 M KkpoBn).
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Takum 06pa3oM, eciii IIPUHATH BO BHUIMaHME, YTO O0IINiT 00beM KPOBH B
opraHu3Me 4ejioBeKa COCTaBJISIET 5 JI, TO KOJMYECTBO KUCIOPOIa, CBSI3aHHOE C
reMOIJIOOMHOM, B Hell OyIeT paBHO OKOJIO OJHOTO JIMTpA.

IutaTenpHast GyHKIMS KpOBU 00YCIOBIIeHA TTEPEeHOCOM aMHUHOKHUCIOT, TJIFOKO3HI,
>KIPOB, BUTAMUHOB, (pépMEHTOB 1 MUHEPAJIbHBIX BEIIECTB OT OpraHOB
MUIIeBapeHns K TKaHIM, CUCTEMaM 1 JIETI0

TepMoperynsitopHas GyHKIMS obecrieunBaeTe yyacTueM KpPOBU B IepeHoce Teria
OT OPraHOB M TKaHE!, B KOTOPBIX OHO BBIpabaThIBaeTCs, K OpraHaM, OTIAaIOIIM
TeIJI0, UTO U MOAAepKUBaeT TeMIIepaTypPHBI TOMeOoCcTas.



BrinenurenbHasa QyHKIMS HalpaBjieHa Ha IIEpeHOC IMIPOAyKTOB oOMeHa
(MoueBMHA, KpeaTuH, MHAWKAH, MoYeBasl KUCJI0Ta, BOJa, COJIM U IP.) OT MECT UX
o0pa3oBaHUs K opraHaM BblaejieHus (ITOYKH, JIETKKE, [IOTOBbIE U CIIOHHbIS
>KeJIe3hl).
3ammTHasg GyHKIIUS KPOBU MpeXKIe BCEro COCTOUT B (pOpMUPOBAHMU UMMYHUTETA,
KOTOPBI MOXeT ObITh KaK BPOXKIEHHBIM, TaK U MpUoOpeTeHHbIM. Paznuuaror
TaK>Ke TKaHEeBOI 1 KJIeTOYHbI MMMyHUTET. [1epBhlil N3 HUX 00yCIOBIeH
BbIpaOOTKOU aHTUTEJ B OTBET Ha MOCTYIJIEHUE B OpraHn3M MUKPOOOB, BUPYCOB,
TOKCHHOB, SII0B, UY>XKepOIHbIX 0€JIKOB; BTOPOM CBSI3aH C (ParoyuTo30M, B KOTOPOM
BeIyllasi poJib MPpUHAIJIEXNUT JIEUKOLUTAM, aKTUBHO YHUUYTOXKAKOIINUM
Moragarlre B OpraHu3M MUKpOObl 1 MTHOPOJIHKIE Tejla, a TakoKe COOCTBEHHbIE
OTMMpAIOILIie U MyTareHHbIe KJIETKU.
PerynsropHast GpyHKIUS 3aKJII0YaeTCsl B OCYILIECTBICHIUM KaK I'yMoOpaabHOMI
(mepeHoC KPOBbIO TOPMOHOB, I'a30B, MUHEPaJIbHBIX BEIIECTB), TaK 1
pedIEeKTOPHOM pery sy, CBSI3aHHOM ¢ BIAMUSIHAEM KPOBU Ha MHTEPOPELeNTOPHI
COCYIIOB.
8.2. DOPMEHHBLIE DJIEMEHTbI KPOBI
O6pazoBaHue GOpPMEHHBIX JIEMEHTOB KPOBM Ha3bIBaeTCIT € MO0 I 0 3 3 0 M. OH
OCYILIECTBJISIETCS B pa3JIMUYHBIX KPOBETBOPHBIX OpraHax. B KocTHOM Mo3re
00pa3yroTcsl SpUTPOLIUTHI, HEATpohUIbl, 203MHOGUIBI 1 6a30duibl. B cene3enke u
JIuMdaTrIecKuX y3ax GopMupyroTcs JeiikouuTbl. O6pa3oBaHue MOHOIIUTOB
OCYILIECTBJSIETCS B KOCTHOM MO3I€ 1 B PETUKYJISIPHBIX KJIIETKAaX I€UYEHU, CEeI€3€HKNU
1 TuM@aTUIECKuX y3JI0B. B KpacHOM KOCTHOM MO3Te M Ccele3eHKe 00pa3yoTcs
TPOMOOLIUTHI.
8.2.1. PYHKI MU BDPUTPOIINTOB
OcHoBHOI pu3noTOrNYecKoi GyHKIMeH SpUTPOLIMTOB SIBJISIETCS CBSI3bIBaHUE U
MEePEeHOC KMCA0pOoaa OT JIeTKMX K OpraHaM 1 TKaHsIM. DTOT OpPOLecC
ocylecTBsIeTcs 61arogapsi 0COOEHHOCTSIM CTPOEHUS SPUTPOLUTOB U XU-
MHUYECKOr0o coCTaBa reMorjio0unHa.
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DPUTPOLIUTHI SIBJISIFOTCSI BEICOKOCHEMATN3UPOBAHHLIMU 0e3s11epHbIMU KJIeTKaMU
KPOBM IMaMeTPoM 7-8 MUKpPOH. B KkpoBu yenoseka comepxurca 4.5 -5 10" -4
sputporuToB. dopMa 3pUTPOIIUTOB B BALIE IBOSIKOBOTHYTOTO OMCKa
obecrieurBaeT 00IBIIIYIO MOBEPXHOCTD IJIs1 CBOOOIHOM TUddy3uu ra3oB yepe3 ero
MeMOpaHy. CyMMapHasi IIOBepXHOCTb BCeX SPUTPOLIUTOB B LIMPKYIUPYIOIIEH
KpoBH cocTasisgeT 0Koao 3000 az” .
B HavanbHBIX (pa3ax CBOEro pa3BUTUSI SpUTPOLUTHI UMEIOT SIIPO U HA3bIBAKOTCS
peTUKyJIoLUTaMU. B HOpMaIbHBIX YCIOBUSIX PETUKYJIOLUTHI COCTABISIOT OKOJIO



1 % ot ob1iero yncnaa MUPKYJIUPYIONINX B KPOBU SPUTPOLIMTOB. Y BeTUUEHNE
YKCIa PeTUKYJIOLUTOB B eprudepruuecKoil KpOBU MOXKET 3aBUCETh KaK OT
aKTUBAlMM SPUTPOLIMTO3a, TaK U OT yCUJIEHUS BbIOpOCa PETUKYJIOLUTOB U3
KOCTHOT'O MO3Ta B KpoBOTOK. CpeqHsIsI MPOI0IKUTEILHOCTD JKU3HU 3peJIbIX
SPUTPOLIMTOB COCTaBsIeT 0KoJ0 120 mHei, rmocie 4ero oHu pa3pyliarTcs B
TeYeH U ceJie3eHKe.
B npouiecce nepenBrxkeHUs KPOBU 3pUTPOLIMTHI HE OCEIAl0T, TaK KaK OHU
OTTAJIKUBAIOTCS IPYT OT APYTa, IIOCKOJIbKY UMEIOT OJHOMMEHHBIE OTPUIIaTeIbHbIC
3apsinbl. [Ipy oTcTanBaHUM KPOBU B KAIIWJLISIpE SPUTPOLIUTHI OCeNAlOT Ha JIHO.
CkopocTtb ocenanust 3puTpouToB (COD) B HOpMaJIbHBIX YCIOBUSIX Y MY3KUMH
coctapisieT 4-8MM B 1 yac, y skeHuH — 6-10 MM B 1 yac.
ITo Mepe co3peBaHUsI SPUTPOLIMTOB UX SIIPO 3aMelllaeTCsl JblXaTeIbHbIM
nmurMmeHToM— remoryiiobuHoM (HB), cocrasastommm okoao 90% cyxoro BeliecTsa
spuTpoluTOB, a 10% coCTaBIsSIIOT MUHEpATbHBIE COJIU, IJII0K03a, 0€JIKU U XKUPHI.
I'eMorno6uH — cI0XXKHO€ XMMUUYECKOe COeIHEHEe, MOJIeKYJIa KOTOPOro COCTOUT
u3 6enKa rimobduHa U Keje3ocoaepxkalleil yactu — rema. I'eMorjiobuH o6iagaet
CBOIMCTBOM JIETKO COEIMHSITHCS C KUCIOPOIOM U CTOJIb 3Ke JIerKO ero OTIaBarTh.
CoenuHsISICh ¢ KMCI0POI0OM, OH CTaHOBUTCS okcuremoriooumHom (HBO » ), a
OTJaBasi ero — IIpeBpalllaeTcsl B BOCCTAHOBIEHHBIN (peayLpOBaHHbIN)
remorioouH. I'emorno6mH KpoBu yestoBeKa cocTanisteT 14-15% ee macchl, T. €.
okouio 700 r.
B ckeneTHBIX U cepaeuHOl MBIIIIAX COAEPKUTCS OJU3KUIA IO CBOEMY CTPOEHUIO
0eJ10K MUOTJ100MH (MBILLIEYHbIA TeMora100uH). OH 6oee aKTUBHO, YeM
reMOIJIO0MH, COeIMHSIeTCSI ¢ KUCIOPOa0M, obecrieunBasi UM paboTarolye MBIIIIIbI.
OO611ee KOJIMUYeCTBO MUOTJIOOMHA Y UeloBeKa COCTaBIsIeT 0KoJio 25%
reMoryiobrHa Kposu, B 0oJibliieii KOHIIEHTpAallu MUOTJIO0MH CONEPKUTCS B
MBbIIIILIAX, BHITOJHSAIOIIMUX (PYHKIIMOHAIbHYO Harpy3Ky. Ilon BausiHuem
duzMUecKrX Harpy30K KOJIM4eCTBO MUOTJI00MHA B MBIIIIAX MOBBIIIIAETCS.
8.2.2. DYHKIIU JEMKOLIUTOB
JleiikoMTHI MO GYHKIIMOHAIBLHBIM U MOP(HOJIOTUYECKUM TIpU3HAKaM
MpeaCTaBISIIOT COO0M OOBIYHbBIE KIETKM, COJlepXKalllie SIApo U IIPOTOILIa3My.
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KonnuecTBo J€MKOLUTOB B KPOBU 3J0POBOTO Y€EJIOBEKA COCTABIsAET 4- 6 -10° -2,
JleiikoIMTHI HEOTHOPOIHBI IO CBOEMY CTPOEHHIO: B OHUX M3 HUX IIPOTOILIa3Ma
UMeeT 3epHUCTOe CTpOoeHre (I'PaHyJIOLUThI), B IPYTUX 3€pHUCTOCTU HET
(arpanynonmThl). I'panyaonuTel cocTaBIgioT 65-70% BcexX JEMKOIMTOB 1 IEISTCS
B 3aBUCUMOCTH OT CITOCOOHOCTU OKpPAIlIMBAThCSI HEUTPaTbHBIMU, KUCIBIMU WU
OCHOBHBIMM KpacKaMM Ha HEUTpOPUIbI, 503MHO(PWIBI 1 0a30(WIIbL.



ArpanynonnTsl cocTaBisioT 30-35% Bcex 0ebIX KpOBSHBIX KJIE€TOK M BKIIIOYAIOT B
cebs TMMGOIUTH 1 MOHOUMTHI. DYHKIMY pa3IMUHBIX JIEHKOIIUTOB pa3HOOOpa3HBbI.
IIpouieHTHOE COOTHOILIIEHME Pa3IUYHbIX (POPM JIEHKOLIUTOB B KPOBY Ha3bIBAETCS
JeiikonuTapHoil popmyioii. O6I1ee KOJIMIECTBO JIEMKOLUTOB U JIEUKOLMTapHasi
dopMya He SIBISIOTCS ITOCTOSTHHBIMU. Y BeJIMUeHNEe YiCla JISUKOIIMTOB B
nepudeprnyeckoii KpoB1 Ha3bIBAETCS JIEMKOLIMTO30M, @ YMEHbIIIeHe—
JerikoneHuen. ITponomkKuTeIbHOCTD XKU3HU JIEUKOIUTOB cocTaBiisieT 7-10 nHeid.
HeitiTpodunsl coctanisgtoT60-70%BcexneMKOIUTOBMKIIIHO/JICT Hanbojee
Ba>KHBIMU KJI€TKAMU 3allMThl OpraHn3Ma oT 6aKTepuil U MX TOKCUHOB. IIpoHuKast
yepe3 CTeHKU KalLISIpOB, HEUTpOodUIbl TToNagaoT B MeXKTKaHEBbIE
MIPOCTPAHCTBA, IIe OCYIIECTBIsIeTCs (ParouuTo3 — MOTJOIIeHE U IIepeBapruBaHie
O0akTepuii U IpYyTUX MHOPOIHBIX OEJIKOBBIX TeJl.

DosuHodmisl (1 -4% ot ob11ero uncia JIESHKOUTOB) afcopOUpPyIOT Ha CBOIO
MOBEPXHOCTh aHTUT'eHbI (Uy>KepoaHble O€JIKK), MHOTME TKaHeBbIe BellleCcTBa 1
TOKCUHBI 0€JIKOBOU MPUPOILI, pa3pyllast u obe3Bpexunas ux. Kpome
IEe3MHTOKCUKAIIMOHHOM (PYyHKIIUY 203MHODMIIbI IIPUHUMAIOT y4acTue B
NpenymnpexXIeHu pa3BUTHS aJUIEepTUUECKIX peaKiIuii.

bazoduinsl cocraBistor He 6oiiee 0.5% Bcex NEMKOIUTOB U OCYIIECTBIISIIOT CUHTE3
rernapyHa, BXOJSIIEro B aHTUCBEPTHIBAIOIIYIO CUCTEMY KpoBU. bazoduibl
Y4acCTBYIOT TaKKe B CUHTE3€ psifia OMOI0TMYeCK aKTUBHBIX BEILECTB U
depmenToB (rucramuH, ceporonu, PHK, ¢pocdoTaza, numnasza, nepokcumasa).
JInmdpoumtsl (25-30% oT unciia Bcex JeHKOUTOB) UTPAIOT BasKHEHIIIYIO pOJib B
npolieccax o6pa3oBaHUsI UMMYHHUTeTa OpraHn3Ma, a Takske akTUBHO YYacCTBYIOT B
HeUTpannu3aluy pa3andHbIX TOKCUYECKIX BEIIeCTB.

I'naBHBIM (paKTOPOM UMMYHOJIOTUYECKOM CUCTEMBbI KPOBU SIBJSIIOTCS T- 1 B-
JuM@ouuThl. T-TUM@POLUTHI IPEKAE BCETO BHIIOIHSIIOT POJIb CTPOrOro
MMMYHHOTO KOHTpoJiepa. BCTynuB B KOHTaKT ¢ J1100ObIM aHTUT€HOM, OHU HaJI0JITO
3alIOMUHAIOT €T0 T€HETUUECKYIO0 CTPYKTYPY U ONpPeNesiioT IporpaMMy
0MocuHTe3a aHTUTE (MMMYHOTJIOOYJIMHOB), KOTOpasl OcylecTBisieTcs: B-
JuMmdonuTaMu. B-mumMdo1nTel, HOAy4YrB IporpaMMy OMOCHMHTE3a
MMMYHOTJI00YJIMHOB, IPEeBpalllalOTCs B MJ1a3MOLIMTHI, SIBJISIOIIMeCs (pabpukoit
aHTUTEJI.
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B T-numdonuTax NpouCcXoIUT CUHTE3 BEIlIECTB, aKTUBUPYIOIINUX (HaroluTo3 u
3alllMTHbIE BOCHAJIIMTEIbHbIE peaku. OHM CIeOsT 3a TeHEeTUUYECKON YMCTOTOMN
opraHm3Ma, IpensaTCTBYS NPIDKUBICHUIO Uy>KepOIHbIX TKaHel, aKTUBUPYS
pereHepannio U yHUUYTOXKasl OTMEpILe UM MyTaHTHbIE (B TOM YHUCJIe U
OITyXOJIeBble) KIE€TKM COOCTBEHHOIro opraHmu3ma. T-1umMmdonuraM pUHaIJIEKUT



TaK>Ke BaKHasl pOJIb PEryISITOPOB KPOBETBOPHOU (PYyHKIINM, 3aKITIOYAIOIIASICS B
YHUUTOXEHMU Yy>KEPOIHBIX U CTBOJIOBBIX KJI€TOK KOCTHOTO MO3Ta. JInM@ouuThI
CnOCOOHBI CHHTE3UPOBATh O€Ta— 1 raMMa-riao0yaInuHbI, BXOOSIINE B COCTaB
aHTUTE]I.

K coxkanenuto, 1uM@OIUTHI HEe BCErja MOT'YT BBIMIOJHSTH CBOIO POJIb B
obpazoBaHun 3pPEeKTUBHON CUCTeMbl UMMYHUTETa. B yacTHOCTH, BUpPYC
nMMmyHonedunuta yeiaopeka (BAY), ei3biBaromnuii rpo3Hoe 3abonesanue CITAL
(cuHIpOM IIPpUOOPETEHHOIr0 UMMYHOIe(PUIINTA), MOXKET Pe3KO CHIKATh
MMMYHOJIOTMYECKYI0 3alllUTy opraHu3Ma. I JlJaBHbIM IyCKOBBIM ME€XaHU3MOM
CIIN a sBasgercsa npoHrnkHoBeHue BY u3 kposu BT-muMbornutel. Tam Bupyc
MOXKET OCTaBaThCsl B HEAKTUBHOM, JIaTEHTHOM COCTOSIHUM HECKOJIbKO JIET, [IOKa B
CBSI3U CO BTOpMYHOI MH(EKIIMel He HaUHeTCs UMMYHoOIorndecKasi cTumyssaus T-
JquMmdonuToB. Torma BUpyC aKTUBUPYETCS M pa3MHOXKAETCsI TaK OypHO, UTO
BUPYCHbIE KJIETKHU, ITOKKIas1 MOpa*KeHHbIE TUM@POLMTHI, HOTHOCTHIO MOBPEXIAIOT
MeMOpaHy 1 pa3pyliaroT ux. IIporpeccupyroias rudeab 1uMpOLUTOB CHIKAET
CONPOTUBJSIEMOCTb OpraHn3Ma K pa3jIMYHbIM MHTOKCHKAIIMSIM, B TOM YUCJIE U K
MUKpoOaMm, 6e3BpeIHBIM IIJISI UeJ0oBeKa ¢ HOpMaJIbHBIM UMMYHUTETOM. Kpome
TOTO, pe3KOo ocjabeBaeT yHUUYTOXeHue T-1uM@onTaMyu MyTaHTHBIX (paKOBBIX)
KJIETOK, B CBSI3U C YeM CYILECTBEHHO BO3pacTaeT BEPOSITHOCTh BO3HUKHOBEHMS
3JI0KaYeCTBEeHHLIX onyxoJjeii. Hanbonee yacteimMu niposisaenussmu CITM [a
SIBJISIIOTCS: BOCHAJIEHMS JIETKUX, onyxoiu, nopaxeHus: LIHC u rHoiitHMUKOBbIE
3a0071€BaHMS KOXH 1 CAU3UCTBIX 000I0UYEK.

ITepBuunbie 1 BTopruHblie HapylieHus npu CIIMle o6ycaoBauBaioT MecTpyro
KapTUHY U3MeHeHus nepudepuyeckoit Kposu. Hapsiny co 3HaUUTEIbHBIM
CHIDKEHHEM 4ucia JUM@OLIMTOB, B OTBET Ha BOCHaJIeHUE UM THOMHUUYKOBbIE
MopakeHUsT KOXKM (CIAU3UCTHIX) MOXKET BOZHUKATh HEUTPODUILHbIN JIEHKOILIMTO3.
IIpu mopakeHun cucTeMbl KPOBU TIOSIBJSIIOTCSI O4aru maToJIOrM4ecKoro
KPOBETBOPEHHUS U B KPOBb OyIYT IOCTYHaTh B OOJBIIIOM KOJIUYECTBE HE3peable
dopmnl nefikonuToB. IIpyu BHYTpeHHNX KPOBOTEUEHUSIX M UCTOIIEHUN O0OJIBHOTO
HauMHaeT pa3BUBATbCS MPOrpeccupyrollasl aHeMUsl C YMEHbIIIEHUEM YKciia
SPUTPOLIMTOB U FreMOTJIO0MHA B KPOBH.

MonouuThsl (4-8%) SIBASIIOTCSI caMbIMU KPYIIHBIMU KJIETKaMU 0€J10i1 KpOoBH,
KOTOpbI€ Ha3bIBalOT Makpodaramu. OHM 061a1ar0T caMOil BBICOKOM
daromuTapHOil aKTUBHOCTBIO MO OTHOIIIEHHUIO K TIPOAYKTaM pacrajga KJIeTOK U
TKaHEeH, a TakKe 00e3BpeKMBAIOT TOKCHMHBI, 00pa3yolIecs B ouarax BOCIaJeHus.
CuynTaloT TakKe, YTO MOHOLIUTHI MPUHUMAIOT

104

ydyactue B BbIpaboTKe aHTuUTed. K Makpodaram, Hapsiogy ¢ MOHOLIUTAMU, OTHOCST



PeTUKYJSpHBIE U SHOOTEINabHble KJIECTKU TTeYeH!, CeJIE3€HKN, KOCTHOT'O MO3ra 1
JIuMaTUIECKUX Y3JIO0B.

8.2.3. DYHKIUMU TPOMBOIINUTOB
TpoM6oLUTHEI — 3TO MeJIKUe, 0e3bsiaepHble KPOBSHbIE TIJIaCTUHKU
(6smkm bumionepn) HenpaBWIbHOM GOopMbI, TaMeTpoM 2-5 MuKpoH. HecMoTtps
Ha OTCYTCTBUE sIIpa, TPOMOOLIMTHI 001aJal0T aKTUBHBIM MeTaboJIM3MOM U
SIBJISIIOTCSI TPETBUMM CaMOCTOSITeIbHBIMY XKUBBIMU KJIeTKaMU KpoBu. Yuciio ux B
riepudepraeckoii Kkposu Kosebaercsa ot 250 go 400 -10° -27!
MPOIOJIKUTEIBHOCTD KM3HU TPOMOOIIMTOB COCTaBisgeT 8-12 mHeid.
TpombonuTaM NprUHAIJIEXNAT Bedyllasl pojib B CBEpThIBaHMM KpoBU. HemocTaTok
TPOMOOLIMTOB B KPOBU —TpOMOOIIeHUsI— HabJIro1aeTcsl Ipyu HEKOTOPhIX

3a00JIeBaHUSIX U BbIpaKacTCsa B OBBIIIIEHHOMN KpOBOTOYUBOCTHU.

8.3. DI3NKO-XNUMHNYECKNE CBOMCTBA I1JIA3MbBI KPOBHI
ITna3zma KpoBu yestoBeKa IIPeACTaBIIsIeT co00i OECIBETHYIO KUIKOCTb,
conepxkalyro 90-92% Boabl u 8-10% TBepAbIX BelIeCTB, K KOTOPbIM OTHOCSITCS
IJII0K03a, 0€JIKU, XUPbI, pa3IUnUHbIe COJIM, TOPMOHbBI, BATAMUHBI, IIPOIYKThI
obOMeHa BellecTB 1 Ip. PU3NKO-XMMIUECKIe CBOMCTBA TTa3MbI OIIPEIETSTIOTCS
HaJIMYMEM B Hell OpraHMYeCcKMX M MUHepaJIbHBIX BEIECTB, OHM OTHOCUTEIHLHO
TOCTOSIHHBI I XapaKTepU3YIOTCS LIETBIM PSIIOM CTaOMILHBIX KOHCTAHT.

Y nenvHBIN Bec m1a3Mbl paBeH 1.02-1.03, a ynenbHBIM Bec KpoBu — 1.05-1.06; y
MY>KYMH OH HECKOJILKO BHhIIIE (00JIbIlIe SpUTPOLIMTOB), YeM Y SKEHILWH.
OcMoTrUyecKoe IaBJIeHNE SIBIISIETCS BaxKHENIIMM CBOCTBOM Iu1a3Mbl. OHO
MpUCYIIe pacTBOpaM, OTIEJICHHBIM APYT OT Ipyra MOoJyIpOHUIIaeMbIMU
MeMOpaHaMU, U co3aeTcs OIBIDKEHNEM MOJIEKYJI pacTBOpUTEIISI (BOIBI) Uepes
MeMOpaHy B CTOpOHY OoJIbIIIeli KOHIIEHTpAllM pacTBOPUMBIX BelnecTB. Cuia,
KOTOpasi NIpUBOINT B IBWIKEHIE PACTBOPUTEND, 00eceunBasi €ro MPOHMKHOBEHIIE
yepe3 MOoJYyIpOHUIIaeMyIo MeMOpaHy, Ha3bIBaeTCsI OCMOTUYECKAM NTaBJIEHUEM.
OCHOBHYIO pOJIb B BeJIMUMHE OCMOTHUYECKOI'O JaBJIeHUSI UTPAIOT MUHEpAJIbHbIE
coJin. Y yejloBeKa OCMOTHYECKOe daBjeHne KpoBU cocTaBisieT okoyo 770 klla
(7.5-8 at™.). Ta yacTb OCMOTHUUYECKOT'O JaBJeHMsI, KOTOpast 00yclIoBjieHa OeIKaMu
TUTa3MBI, Ha3bIBaeTCsI OHKOTHMYECKUM. M3 00111ero 0CMOTHMYECKOTO NaBJICHUS Ha
noito 6enkoB mpuxonutcs npuMepHo 1/200 yacTh, YTO coCcTaBIsIeT NpUMEpHO 3.8
Kl1a.

KieTk1 KpoBM MMEIOT OCMOTHYECKOE JaBJIeHEe OOUHAKOBOE C
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ra3Moii. PacTBop, mMeronmii ocMOTHYECKOE JaBjeHe, paBHOE JaBJIECHUIO KPOBMU,
SIBJISIETCSI ONITUMAaJIbHBIM 111 GOPMEHHBIX 2JIEMEHTOB M Ha3bIBACTCS



M30TOHMYEeCKUM. PacTBOPHI MeHbIIIE KOHIIECHTPALIMA Ha3bIBAIOTCS
TUIMOTOHUYECKUMM; BOJIa M3 3TUX PACTBOPOB IMOCTYIIAET B 3PUTPOLIMTHI, KOTOPbIE
HabyXaroT ¥ MOTYT pa3pbIBaThCsl — MPOUCXOOUT UX TremMoan3. Eciu u3 mia3mel
KPOBU TepsieTCsl MHOT'O BOIbI M KOHIIEHTPAIIMS COJIel B HEli MOBBIIIIAETCS, TO B
CHJIY 3aKOHOB ’ OCMOCa BOJia U3 3PUTPOLIMTOB HAUMHAET MOCTYNaTh B IJIa3My 4yepes
X MOJYIPOHUIIaeMYI0 MeMOpaHy, YTO BBI3bIBa€T CMOPILINBAHKIE SPUTPOLIUTOB;
TaKue pacTBOPHI HA3bIBAIOT TUIEePTOHNYECKUMU. OTHOCUTEIBHOE MOCTOSIHCTBO
OCMOTHMYECKOTO aBJIEHNST 00EeCIIEUYNBAETCSI OCMOpEIIeNTOpaMU 1 peaan3yeTcs
IJIaBHBIM 00pa3oM uepe3 opraHbl BblIeICHUSI.

KucnoTHo-11e1049H0€ COCTOSIHUE MPEeACTaBAsIeT OJHY 13 Ba>KHbIX KOHCTAHT
KUJIKOU BHYTpPEeHHEI cpelibl OpTaHU3Ma U SIBJISIETCSI €€ aKTUBHOM peakiivei,
00ycJI0BJIeHHOU KoJImuecTBeHHBIM cooTHolreHneM H* x u OH -~ umonos. B
YUCTOM BoMe comepxKuTcs onrHakoBoe Koandectso H™ 1 OH -~ uoHoB, moaTomy
oHa HeuTpanbHa. Eciu unciao nonos H* B equHuIle 06beMa pacTBOpa MpeBhIIAeT
yucio noHoB OH ~ |, pacTBop nMeeT KMUCAYIO peaKiiio;eCau COOTHOIIIEHNUE ATUX
MOHOB 00paTHOE, pacTBOP SIBJISIETCS 1IeJIOUYHBIM JIJIs1 XapaKTepuCTUKA aKTUBHOM
peaxkiiy KpOBU IMOJIb3YIOTCS BOOJOPOIHBIM MoOKa3zaTeaeM, uin pH, KoTopslii
SIBJISIETCSI OTPULIATEAbHBIM HeCITUYHBIM JIOrapu(PMoM KOHIIEHTPALN BOJOPOTHBIX
noHoB. B xummnuecku uncroii Boge nmpu temnepatype 25 C pH pasen 7
(HeitTpanbHas peakuus). Kucnas cpena (auuno3) umeet pH Hioke 7, mieaouHast
(ankano3) — Bhile 7. KpoBb nMeeT ciiabolenoyHyo peakuuto: pH apTepuaibHO
KpoBu paBeH 7.4; pH BeHO3HOI KpoBH — 7.35, YTO 00YCIOBIEHO OOJBIINM
coliep>kaHreM B Hell YIJIeKUCJIOro ras3a.

bydepHbie cucTeMbl KpoBU 00ecrieunBaoT Nogaep>KaHue OTHOCUTEIBHOTO
MMOCTOSIHCTBA aKTUBHOM peaKLMU KPOBU, T. €. OCYIIECTBIISIIOT PETYISIIAIO
KHCJIOTHO-IIIEJIOUHOI'0 COCTOSIHUS. DTa CIIOCOOHOCTh KPOBU 00YCJIOBJIEHA OCOOBIM
PMBUKO-XMMUUYECKM COCTaBOM Oy(dEepHBIX CUCTEeM, HEUTPaIU3yIOIINX KUCIIbIE U
1IeJIOYHbIE TIPOIYKThI, HaKaIlJIMBalolIecs B oprann3mMe. bydepHble crucTeMbl
COCTOSIT U3 CMeCH CJIa0bIX KHUCIOT C UX COJISIMU, 00pa30BaHHBIMU CUJILHBIMU
ocHoBaHUsIMU. B KpoBu nMeetcst 4 0ydepHbIX cucTeMbl: 1)0ukapboHaTHas 0y-
dbepHas cucTemMa — yrojibHasl KUCI0Ta-ABYYTJIEKUCIIbII HaTpuii (

H,CO,; - NaHCOy;), 2)dpochatHasd 0ydepHas cucTeMa-oIHOOCHOBHBI-
IBYOCHOBHBII docdopHOKMCHbIi HaTpuit ( NaH , PO, - Na,HPO,); 3)
remorjoomnHoBas 6ydepHasi cucTeMa — BOCCTaHOBJIEHHBIN TeMOI100MH-KaJauiiHast
coib remornobuna ( HHe - KHeO,); 4) 6ydepHas cucteMa 0eIK0B Ita3mMbl. B
noaaep:kaHuu 0ydepHbIX CBOMCTB KpOBU BemyIllasi pojib NPpUHAIJIEXKUT I'e-
MOTJIOOMHY ¥ eT0 coasiM (okojio 75%), B MeHbIIIel cTerneHn 0MKapOOHAaTHOMY,
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dochaTtHOMY Oydepam u 6eKaM I1a3Mbl. beslku mia3mel urparoT poJib 0ydepHoii
CUCTeMbl, OJ1arogapsi cBouM aM@pOTepHbIM cBolicTBaM. B Kuclioil cpene oHU BenyT
ce0s1 Kak I11eJ104YH1, CBSI3bIBasI KUCJIOTHI. B 11e104HOM cpene 0eJIKu pearupyroT Kak
KHCJIOTHI, CBSI3bIBAIOIIME 1IEJIOUM.
Bce 6ydepHble cucTeMBI CO30a0T B KPOBH 1IEJIOYHOM pe3epB, KOTOPHINA B
opraHu3Me OTHOCUTEJIBbHO MOCTOsIHeH. BenmunHa ero n3MepsieTcs KOJIu4eCTBOM
MUWUIMJIUTPOB YTJIEKUCIIOTO Ta3a, KOTOpoe MOKeT OBITh cBs13aHO 100 M1 KpoBU NpH
Hanpsckenn CO > B mra3me, paBHoM 40 MM pt. cT. B HOpMe oHa paBHa 50-65
obbwemHoro mnporeHTa CO , . PedepBHasl 111€JI0UYHOCTh KPOBU BHICTYIIAET IpeKe
BCEro Kak pe3epB 0ydepHbIX cCTeM MpOoTUB caBura pH B KHUCIy0 CTOPOHY.
KonnonnHele cBoiicTBa KpoBU 00eCIieurMBarOTCs, TJIaBHBIM 00pa3oM, 3a cueT
0eJIKOB 1 B MEHbIlIeil Mepe — yTrjieBogaMu U jgunougamu. Oo1ee KoJImuecTBO
0eKOB B 11a3Me KpoBU cocTaBiseT 7-8% ee obbeMa. B mra3zMe HaxomuTcs psin
0eJIKOB, OTJIMYAIOIIUXCS TTI0 CBOUM CBOMCTBAM M QYHKIIMOHAJILHOMY 3HAUEHUIO:
anbO0yMuHBI (0K0J104.5%), Tmo6ynuabl (2-3%)n dubpuroreH (0.2-0.4%).
benkuy miaa3Mbl KpOBU BBITIOJNHSIIOT QYHKIIMU PETYJISITOPOB BOJHOTO OOMeHa MEXIy
KpOBbIO U TKaHsIMU. OT KojimyecTBa 0€JIKOB 3aBUCST BSI3KOCTh U Oy epHbIe
CBOICTBa KPOBM; OHU UTPAIOT BaXKHYIO POJIb B TONAEPKaHNM OHKOTHYECKOIO
JaBJIeHUS TIa3MBbl.

8.4. CBEPTBIBAHUE U IIEPEJINBAHUE KPOBU
XKunkoe cocTosiHre KpOBU U 3aMKHYTOCTh KPOBEHOCHOTO pycCiia SIBJISIFOTCS
HeOOXOIMMBIMHU yCIOBUSIMHU KU3HENESATETbHOCTH OpraHu3Ma. DT yCIOBUS
CO3JaeT CUCTeMa CBEPThIBAHUS KPOBU (CHCTEMa reMOKOaryJIsilinm), COXpaHsroIast
LUPKYJIUPYIOILIYI0 KPOBb B XXIUJIKOM COCTOSIHUM U MpenoTBpallarolias ee moTepro
yepes3 MOBPEKIEHHBIE COCYIbl MOCTPEICTBOM 00pa30BaHUs KPOBSIHBIX TPOMOOB;
OCTAaHOBKa KPOBOTEUEHMST Ha3bIBA€TCS T€MOCTA30M.
BwMecte ¢ TeM, mpu OOJILIINX KPOBOMIOTEPSIX, HEKOTOPHIX OTPaBICHUSIX 1
3a00JIeBaHMSIX BO3HUKAeT HEOOXOIMMOCTD B IepeIMBaHUM KPOBU, KOTOPOE
JTOJIKHO OCYIIECTBIISIThCS IIPU CTPOTrOM COOJIIOIEHUN €€ COBMECTUMOCTH.

8.4.1. CBEPTBIBAHUE KPOBU

OCHOBOMOJIOXKHUKOM COBpPEMEHHOI (hepMEHTATUBHOI TEOPUU CBEPTHIBAHUSI KPOBU
apnsieTcs nipodeccop Heprnrckoro (TapTyckoro) yHusepcurteTta A. A.
[MmunT(1872). B nanbHeiieM 3Ta Teopus Obljla 3HAUMTEJIbHO NOMOJHEHA U B
HacTosIIIee BpeMsl CUMTAIOT, YTO CBEPThIBaHME KPOBU MPOXOOUT Tpu ¢a3bl: 1)
oOpa3oBaHue MPOTpoMOMHA3kI, 2) obpa3zoBaHue TpoMbOMHa, 3) oOpa3oBaHue
pubpuna.
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(TpoMOOKMHA3KI), IpeAcTaBstoNIero coboit Gochoaunuabl pa3pylIaroaXcs
TpOMOOLIMTOB, KJIETOK TKaHell 1 cocynoB. TpoMOomaacTuH popMupyeTcs IIpu

2* Y HEKOTOPBIX IUIa3MEHHBIX (PAKTOPOB CBEPTHIBAHUS KPOBH.

yuactum noHos Ca
BTopas ¢aza cBepThIBaHUSI KPOBU XapaKTepU3yeTcs IpeBpallleHneM HeaKTUBHOTO
MpOTpoMOMHA KPOBSIHBIX TUIACTUHOK MO, BAUSIHAEM IIPOTPOMOMHA3KI B aKTHUBHBIN
TpoM6OuH. IIpoTpoMOUH SBAsSETCS IIIIOKOOPOTEUIOM, 00pa3yeTcs KIeTKaMu
TeYeHu IIpu ydyacTum BuTamuHa K.
Btpetneii pase cBepThIBaHUSI U3 pacTBOPUMOTO ¢$UOpUHOreHa KpoBH,
aKTUBUPOBAHHOI'O TPOMOMHOM, 00pa3yeTcss HepacTBOPUMBIH 6eJIoK GuOpUH, HUTU
KOTOPOTO 00pa3yoT OCHOBY KPOBSIHOTO CI'ycTKa (TpoMo0a), mpeKpallarolero
IajbHelIee KpoporeueHne. GUOPUH CIIYKUT TaKKe CTPYKTYPHBIM MaTepHUaioM
py 3aKuBiIeHnM paH. PubpuHOTEH MpeacTaBiasieT co00ii caMblii
KPYITHOMOJIEKYJISIPHBIN 0€10K I1a3Mbl M 00pa3yeTcs B IIeUeHU.

8.4.2. IEPEJINUBAHUE KPOBU
OCHOBOITIOJIOXKHUKAMM YU€HHUS O TpyIIax KpOBU U BO3MOKHOCTH €€ TepeIuBaHus
OT oJHOTrO YejoBeka K npyromy owuin K. JTangmreiinep (1901) u 4.
Suckuii( 1903). B Haleii cTpaHe nepearMBaHue KPOBU BIIEpBbIe OBIJIO MPOBEIESHO
npodeccopom BoenHo-menunmHckoit akagemun B. H.IIlamosiMB 1919r.,aB
1928r.uM 6bL10 MpeaIoXKeHO IepelrBaHre TPYITHOM KpOBH, 32 YTO OH ObLIT
yIocToeH JIeHMHCKON MpeMuu.
S1. SIHCcKuMit BRI YeThIpe TPYIIbl KPOBU, BCTpeUarolIecs y Jroaei. Dra
KaccuduKalys He yTpaTiia CBOETo 3HaUeHUs U 10 HacTosiero Bpemenn. OHa
OCHOBaHa Ha CpaBHEHUM aHTUT€HOB, HAXOISIIMXCS B SpUTPOLIMTAX
(arrJroTUHOTEHOB), M aHTUTEJ, UMEIOIMXCS B I1a3Me (arrJroTUHUHOB).
Broigenensl rimaBHbIE arTJOTUHOTEHBI A 1 B 1 COOTBETCTBYIOIIME arrIl0TUHUHBI
anbda u 6eTa. ATTIIOTMHOTEH A M armIlOTUHUH ajibda, a Takke B n OeTa
Ha3bIBAIOTCSl ONHOMMEHHBIMU. B KpoBM YeioBeKa He MOTYT COOepKaThCs
oITHOMMEHHbIe BellecTBa. IIpu BcTpedye MX BO3HMKAET peakllysl arTJoTUHALIUY, T.
€. CKJIeMBaHUS SpUTPOLIMTOB, a B JaJIbHEWIIeM 1 pa3pyllueHue (remoaus). B atom
cjlyyae roBOpsIT O HECOBMECTUMOCTU KPOBU.
B sputponuTax kposu, otHeceHHOoM K I (0) rpyrmine, He conep>KUTCS
arrJIOTMHOTEHOB, B IJIa3Me Ke MMEIOTCS arrIlOTUHUHEI ajlbda 1 6eta. B
sputpouutax 11 (A) rpynmsl UMeeTcs arrIlOTUHOTeH A, a B IJla3Me —
arrimrotuHuH 6eta. s 111 (B) rpynmsl KpoBU XapakKTepHO HaJIMuMe
arrJaroTUHOreHa B B apuTponuTax 1 arrioTiHMHA albda B riasme. IV (AB)
rpyIIia KpoBU XapakTepudyeTcs conep>kKaHueM arrjiloTUHoreHoB A u B u
OTCYTCTBUEM arrIIOTUHUHOB.
IlepennBaHne HECOBMECTUMOM KPOBU BBI3bIBA€T reMOTpaHCHY3MOHHBIN IIIOK—



TSDKEJI0€ TTaTOJIOTUUEeCKOe COCTOSIHME, KOTOPOe MOXKET 3aKOHUUTHCS THOEIbIo
yeyjoBeKa. B Tabnuie 2 mokazaHo, B KaKMX CJydasiX Mpu MepeiMBaHUuN KpOBU
IoHOpa (YeJIoBeK, MaIoIIUii KPOBb) PELIMIMEHTY (Uel0BeK, MPUHUMAIOLIMI KPOBb)
BO3HMKAET arrjroTuHaLus (0003HaUeHO 3HAKOM +).

JTrogsim mepsoit (I) rpynmbel MOXKHO MepeanBaTh KPOBb TOJBKO 3TOM I'PYIIIHI, a
TaKKe 3Ty TPYIITY MOXKHO MepeIMBaTh JIIOOSIM BCeX NPYTUX TPYIIIL.
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Tabmuma 2
ATTIIOTUHALMS [IPU TIEPEIMBAHUU KPOBU JIFOJEH Pa3HbIX TPYTII
ATTIIOTUHUHBI | ATTJIIOTUHUHBI B SpUTPOLMTAX JOHODPA
B IUTa3Me
peLmneHTa I (o) IT (A) I (B) IV (AB) | Ilosromy mroneit
[(x.8) — + + + ¢ I rpynmoit
I(B) — — + + Ha3bIBAIOT
I (@) — + — +
IV (0) — — - -

YHUBepCaJlbHbIMU ToHOpaMu. JIrogsm IV rpynmnbl MOXKHO mepeanBaTh
OJHOMMEHHYIO KpOBb, a TaAK:Ke KPOBb BCeX OCTaJIbHBLIX I'PYIII, TIO3TOMY 3THUX
JII0JIeid Ha3bIBalOT YHUBepcalbHbIM U penunueHTaMu. Kposs moneit Hu III rpynm
MOXHO MeperBaTh JOJISIM ¢ OTHOMMEHHOI, a TakKe ¢ IV rpynnoii. Yka3aHHbIe
3aKOHOMEPHOCTHU OTparkKeHbl Ha puc. 17.

BaxHoe 3HaueHue Npu nepeIruBaHUU KPOBA UMEET COBMECTUMOCTbD IO pe3ycC-
dakTopy. Bnepsbie oH ObLJI 0OHapy>KeH B 3pUTpOLIUTaX 00€3bsIH-MaKaK IMOPOIbl
«pe3yc». BocaencTBum okaszajaoch, UTO pe3yc-GpaKTop COIep>KUTCS B
sputpoumTax 85% moneit (pe3yc-noaoxKuTeabHast KpoBb) U auilb y 15% mroneit
OTCYTCTBYET (pe3yc-oTpulaTebHasi KpoBb). [Ipy MOBTOpHOM IlepeiMBaHUM KPOBU
peLMIEeHTY, HECOBMECTUMOMY I10 pe3yc-(pakTopy ¢ JOHOPOM, BOZHUKAIOT
OCJIOXKHEHMSI, CBSI3aHHbIE C arrjoTUHALE HECOBMECTUMBIX TOHOPCKUX
SPUTPOLIUTOB. DTO SBJISIETCS Pe3yJIbTaTOM BO3IEUCTBUS CIELUPUUIECKIX
aHTUpPEe3yC-arrJlOTUHUHOB, BhIpabaThIBAEMbIX PETUKYJI0-3HI0TEINATILHOM
CUCTEMOM II0CJIe MePBOTO IepeIBaHus.

IIpu BcTynneHnn B Opak pe3yc-MoJ0XKUTEIbHOTO MY>KUMHBI C pe3yc-
OTpULIATEIbHOM JKEHIIMHOU (UTO HEPEIKO caydaeTcs) IUIOJ YacTo HacjleayeT
pe3yc-daxkTop otua. KpoBb mjioga npoHUKaeT B OpraHU3M MaTepH, BhI3bIBas
o0Opa3oBaHMe aHTUPE3yC-arrJI0OTUHUHOB, KOTOPbIE MIPUBOISIT K T€MOIU3Y
SpUTPOLIUTOB Oymyiero pedenka. OmHaKo, OJs1 BEIpaXkeHHBIX HapyIIeHU y



MepBOTO pebeHKa NX KOHILIEHTpalMs OKa3bIBa€TCS HEJOCTATOYHOM M, KaK IMIpaBuUJIo,
TUIOM, POXKIAETCS KMBBIM, HO ¢ TeMOJIMTUYECKOM XeNlTyxoi. IIpu moBTopHOi
0epeMeHHOCTH B KPOBY MaTepH PE3KO BO3paCTaeT KOHIEHTPAIMs aHTUPE3YCHBIX
BEIIECTB, UYTO MPOSIBISIETCS HE TOJbKO I'€eMOJIM30M PUTPOIIUTOB T1J10]a, HO U
BHYTPHUCOCYIMCTHIM CBEPTHIBAHEM KPOBHU, HEPEIKO IIPUBOISAIINM K €TI0 THOeI 1
BBIKUIBIIITY.
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Puc. 17. Cxema gormmycTuMOro repeauBaHus KPOBU

8.5. PET'YJIAALINA CUCTEMbI KPOBUA
Perynsmus cucteMbl KpOBM BKIIIOUAeT B ce0s MmoaIep>kaHue IIOCTOSTHCTBA 00bema
LUPKYJIUPYIOLIel KpOBU, €€ MOP(POIOr1Ieckoro coctaBa u (pu3nKo-XuMUUIeCKIX
CBOICTB IIJ1a3Mbl. B opranmsmMe cymiecTByeT IBa OCHOBHBIX MeXaHU3Ma PEerysinu
CHUCTEeMBbI KPOBU — HEPBHBIN U TYMOPAIbHBIA.
BricimM 1o IKOpKOBBIM IIEHTPOM, OCYIIECTBIISIONIMM HEPBHYIO PETYJISIIIAIO
CHUCTeMBI KpOBH, SIBJIsIeTCs runoTajiaMmyc. Kopa rojjoBHOTo Mo3ra oka3bIBaeT
BJINSTHYME Ha CUCTEMY KPOBM TakKKe dyepe3 TUIotaamyc. DPpdepeHTHBIE BIUSIHUS
TrUnoTajaMyca BKIIOYaOT MeXaHNU3Mbl KPOBETBOPEHHUS, KpPOBOOOpaIleHUS 1
repepacripeaejeHus KpoBH, ee JeNMOHUPOBaHUS U pa3pylleHus. Perentophl
KOCTHOTO MO3Ta, IIeUYeHH, CeJIe3eHKH, TNMPATUIECKNX y3JI0B ¥ KPOBEHOCHBIX
COCYJIOB BOCIIPUHUMAIOT TIPOUCXOISIINE 31eCh NU3MeHeHus, apdepeHTHbIe
UMITYJILCBI OT 3TUX PELENTOPOB CAYKAT CUTHAJIOM COOTBETCTBYIOIINX U3MEHEHUIA
B MOJKOPKOBBIX LIEHTpaX peryiasaunu. ' nmorasamyc yepe3 cMMNaTUYECKUIA OTOEN
BereTaTUBHOI HEPBHOM CUCTEMBI CTUMYJIUPYET KPOBETBOPEHUE, YCUIMBAsI
spuTponoas. IlapacnMnaTnyeckue HepBHbBIE BIMSHUAS TOPMO3SIT 3PUTPOIT033 1
OCYILECTBJISIIOT IepepacrpenesieHre JeKOIMTOB: YMeHbIIeHNe NX KOJIMYeCTBa B
nepudepruIecKX CoCyIax M yBeIWdeHNe B COCydaX BHYTPEHHNX OPraHOB.
I'mnoTramamMyc IpyuHUMAET TakKe ydacTue B peTyJISIIUNA OCMOTHUYECKOI'0O JaBIeHUs,



noaaep>KaHNM HeoOXOIMMOTO YPOBHS caxapa B KPOBM U IPYTUX (PU3UKO-
XMMUUYECKIX KOHCTAHT I1J1a3Mbl KPOBM.
HepsHag cucTema oka3blBaeT Kak IIpsIMO€, TaK M KOCBEHHOE peryJimpyloliee
BJIMSIHUE Ha cucTeMy KpoBu. IIpsasMoii Ty Th peryJisiumny 3aKjrodaeTcs B
IBYCTOPOHHMX CBSI3IX HEPBHOI CHCTEeMBbI C OpraHaM1 KpOBETBOPEHMS,
KpoBepacIipenieaeHus U KpoBepa3pylueHusi. ApdepeHTHbie U 3ddepeHTHBIe
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UMIYJIbChl UAYT B 000MX HapaBJeHUSIX, PETYJIMPYS BCE MPOLIECCH CUCTEMbI
KpoBu. KocBeHHas1 CBSI3b MeXKIy HEPBHOM CUCTEMOI U CUCTEMOI KpOBU
OCYIIECTBJISIETCSI C TOMOILBIO TYMOPaJIbHBIX TIOCPETHUKOB, KOTOPKIE, BN Ha
penenTopbl KPOBETBOPHBIX OPraHOB, CTUMYJIUPYIOT WI U OCJIA0/ISIOT IeMOII033.
Cpeny MexXaHU3MOB I'YMOPaJIbHOM peTyJISIIAN KpOBU 0co0ask poJib MPUHAIJIEKUAT
010JIOTMYECKM aKTUBHBIM IJIMKOIIPOTEeUJaM — IreMOMNO3TUHAM, CUHTE3UPYeMbIM
IJIaBHBIM 00pa30oM B ITOUKaX, a TaKKe B IIeYeHU U cejie3eHke. IIpomykims
SPUTPOLIUTOB PETyIUPYETCS SPUTPONOITUHAMHU, JTEHKOLIUTOB — JIEAKOMOATUHAMU
1 TPOMOOIIUTOB — TPOMOOITIO3TMHAMU. DTH BellleCTBa YCUINBAIOT KPOBETBOPEHNE
B KOCTHOM MO3Te€, cejie3eHKe, IIeYeHU, peTUKYJI03HI0TeINaIbHON CUCTeME.
KoHIieHTpamsi reMOIo3THHOB YBEJIMUNBACTCS IIPU CHIDKEHUN B KPOBU
(bopMeHHBIX 2JIEMEHTOB, HO B MaJIbIX KOJIMUECTBAX OHU MOCTOSIHHO COOepKaTcs B
IU1a3Me KpOBU 3I0POBbBIX JI0JEH, IBASSICH GU3MOJIOTMUECKUMI CTUMYASITOpaMU
KPOBETBOPEHMSI.
Ctumynupylollee BAUSHAE Ha TeMOII093 OKa3bIBalOT TOPMOHBI TUIiodu3a
(COMaTOTPOMHBIN U aIPEeHOKOPTUKOTPOITHBIN TOPMOHBI), KOPKOBOTO CJIOS
HaJIMOYeYHUKOB (TJIIOKOKOPTUKOUIBI), MYKCKHE MOJIOBbIe TOPMOHBI (aHIPOTEHHI).
2KeHckue ooBble TOPMOHBI (3CTPOreHbl) CHIDKAIOT T'eMOI033, IO3TOMY
cojliepxkaHue pUTPOLIUTOB, TeMOTJIOOMHA U TPOMOOIIUTOB B KPOBU >KEHIIIMH
MeHbIIIe, YeM y MY>KUYMH. Y MaJb4MKOB U JeBOYeK (0 IOJOBOI'0 CO3pEeBaHMs)
pa3In4uii B KapTUHE KPOBU HET, OTCYTCTBYIOT OHU U Y JIIOAEN CTapyeCKOro
BO3pacTa.
9. KPOBOOBPAIHIEHUE

KpoBoobpaiieHune npencrapiaseT co0oil GU3N0I0TUIeCcKe IPOLECCHI,
obecrieunBarolle HeMpPepbIBHOE NBUXKEHIE KPOBU B OpraHM3Me Oj1aromapst
IesITeJILHOCTU cepaua u cocynoB. ITocpencTBoM KpoBooOpallleH!s JOCTUTraeTCs
WHTerpanus pa3andHbIX QyHKINUI opraHu3Ma U ero yyacThe B peakiusax Ha
U3MEeHEeHNe OKpYKalolllel cpebl.

9.1. CEPJIIE 1 ETO ®U3NOJOTUYECKUE CBOVICTBA
HMcTouyHMKOM 3HEprum, He0OXOIUMOM 1JIsI MPOIBMKEHUSI KPOBU IO COCYIaM,
apasieTcss pabota cepaia. OHo npeacTaBiseT co00¥i MOJbIi MBIIIIEUHBIN OpraH,



pa3IeJIeHHbIN MPOIO0JbHOM MEePETOPOIKONM Ha MPaBYIO U JIEBYIO MTOJOBUHBI.
Kaxknast 13 HUX COCTOUT U3 Mpeacepars U XKeJyI0UKOB, OTIeIeHHbIX
dubpo3ubIMI TIeperopoakamMu. OTHOCTOPOHHMIA TOK KPOBH M3 MIPeICcepaii B
JKeJIyIOUKU 1 OTTYyJa B aOpTy U JIETOUYHBIE apTepru 00eceunBaeTCsI
COOTBETCTBYIOIIMMM KJIallaHaMH, OTKPBITHE W 3aKPBITHE KOTOPBIX 3aBUCHUT OT
rpaJleHTa IaBJIeHUI Mo 00e MX CTOPOHHI.
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TommmHa CTEHOK pa3IMYHBIX OTIEJIOB ceplilia HEOOMHAKOBA U OIIPeNesIeTCs NX
GyHKIIMOHANTBHON POJIBIO. Y JI€BOTro Xejygouka oHa coctaBaseT 10-15 MM, y
mpaBoro — 5-8 MM u y mipencepauii — 2-3 mm. Macca cepama pasHa 250-300 T, a
o0beM kenyaoukoB — 250-300 mu. Cepnure cHabxkaeTcsl KpOBBIO uepes
KOpOHapHbIe (BeHEUHbIC) apTepry, HAUMHAIOIIMECS y MeCTa BbIXxoma aopThl. KpoBb
yepe3 HUX ITOCTYIaeT TOJILKO BO BpeMsI pacciabieHrss MUoKapaa, KOJIMYeCTBO

', a TIpyu HaTIpsDKEHHOU (PU3n-

1

Kotopoii B mokoe coctaniisieT 200-300 M -rruer”
yecKoil pabote MoxeT mocturatb 1000 Mn - murn”
K ocHOBHBIM CBOMCTBaM cepaeUHOI MBILIIILI OTHOCSITCS aBTOMAaTHsI,
BO30YIMMOCTb, IIPOBOINMOCTD I COKPATAUMOCTb.

ABTOMaTHEN ceplila Ha3bIBaeTCsI €0 CIOCOOHOCTh K PUTMUUYECKOMY COKpAIleHUIO
0e3 BHEIIHNUX pa3apaskeHuii Mo BIMSHIEM UMITYJIbCOB, BOBHUKAIOIINX B CAMOM
opraHe. Bo30y>kneHune B cepille BO3HUKAeT B MeCTe BIIaJeHUs ITOJIbIX BEH B
MpaBoe Ipeacepane, rne HaXoIUTCs TaK Ha3blBaeMblii CUHOATPHUAJILHBIN y3e
(y3en Kuc-Prsxa), asisioniniics ri1aBHBIM BOIUTEIeM pUTMa cepaiia. Jlamee
BO30YXKIeHHeE 110 MpeaceparsiM pacIpoCTPaHIETCs 10 aTPUOBEHTPUKYISIPHOTO
y3na (y3en Amod-TaBapa),pacoyioxKeHHOTO B MEXKIIPEICEPIHON IEPErOPOIIKe
MpaBoOTO Mpencepans, 3aTeM 1o nyuky I'ncca, ero HoxkkaM 1 BotokHaM [lypkunbe
OHO MPOBOJUTCS K MYyCKYJIaType >KeJyJOUKOB.

ABTOMaTHs 00yCIOBJIEHa M3MEHEHNEM MeMOpPaHHBIX IIOTEHIIAIOB B BOJINUTETIE
pUTMa, YTO CBSI3aHO CO CIBUTOM KOHIIEHTpAIlUM MOHOB Kalus U HATpus 1o obe
CTOPOHBI JIETOIIPU30BaHHBIX KIeTOYHBIX MeMOpaH. Ha xapakTep nmposiBieHus
aBTOMAaTHMU BJIUSET colep>kKaHue cojieil KaJablus B MUoKpane, pH BHyTpeHHe
Ccpellbl U ee TeMIlepaTypa, HEKOTOphble TOPMOHEI (aipeHaInH, HopaapeHaaIuH 1
alleTUJIXOJIMH).

Bo36ynumocTh cepilia IposiBIIsieTCsI B BOSHUKHOBEHUN BO30YKIEHUS IIPU
IeCTBIM Ha HETO DJIEKTPUUECKIX, XUMUUECKUX, TEPMUUECKUX U IPYTUX
paznpaxkuTteseil. B ocHoBe mpoiiecca Bo30y:KIeHMS JIEKUT TTOSIBJICHUE
OTPHUIIATEIBHOTO DJIEKTPUUECKOI0 ITOTEHIala B IIEPBOHAYAILHO BO30YKIeHHOM
yJacTKe, IPY 3TOM CHJIa pa3apaskuTelisl NoJKHA ObITh He MeHee TTOPOTOBOIA.
Cepnle pearupyeT Ha pa3apakuTeib 0 3aKOHY «Bce wiu Hudero», T. €. Wid He



OTBeYaeT Ha pa3lpakeHye, U1 OTBeUYaeT COKpallleHeM MaKCUMaJIbHOI CUJIBI.
OnHako 3TOT 3aKOH mposiBisieTcsl He Bcerna. CTeneHb COKpallleHUsT CepIedHOoM
MBIIIIIBI 3aBUCUT HE TOJBKO OT CUJIbI pa3apakuTesisl, HO U OT BEJIMUMHBI €
MpeaBapUTEIbHOIO PACTSDKEHUS, a TaKKe OT TeMIIepaTyphbl ¥ COCTaBa MUTAOIIEH
€e KpOBU.

Bo30ynuMmocTh MUOKapa HeIocTosiHHA. b HauaabHOM Tiepuoe Bo30yKaeHuUs
ceplevHasl MblIlIa HeBoCcCIpuUMUMBa (pedpakTepHa) K IIOBTOPHBIM
pa3npakeHUsIM, 9TO COCTaBasAeT ¢a3y adCOTIOTHOM pedpakKTepHOCTH, paBHYIO I10
BpeMeHU cuctojie cepana (0.2-0.3 c¢). BenencrBue 10CTaTOYHO IJIUTEIHLHOTO
neproja abcoaroTHON pedpakKTepHOCTH
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cepleyHasl MbIIIIA He MOXET COKpaIllaThCs 110 TUITY TeTaHyca, YTO UMeeT
UCKITIOYMTEILHO BaxKHOE 3HaUEHME IS KOOPIMHAIIM paboThl IIpeacepanii 1
>KeJ1y IOUKOB.

C HavanoM pacciabjieHus BO30yIMMOCTb cepilia HauMHAaeT BOCCTAaHABJIMBAThCS 1
HacTynaeT paza OTHOCUTENIbHOI pedpakTepHOCTU. ITocTyIieHre B 3TOT MOMEHT
TOMOJHUTEIBHOIO UMITYJIbca CIOCOOHO BhI3BaTh BHEOUEPETHOE COKpallleHUe
cepaia — skcrpacucrtony. [lpu aToM nepuo, ciieayoInii 3a 9KCTPaCHUCTOIOM,
IJIATCS 00JIbIIe BpeMeHH, 4yeM 0ObIYHO, ¥ Ha3bIBaeTCsl KOMIIEHCATOPHOM I1ay30ii.
ITocne ¢a3bl oTHOCUTENBLHOU pedpakTepHOCTU HACTyIaeT Mepuo MOBBIILIEHHON
Bo30ymuMocTu. ITo BpeMeHU OH COBIaJaeT ¢ JUAaCTOJNYECKUM pacciiabieHrueM 1
XapaKTepU3yeTCs TeM, UTO MMITYJIbChI TaXKe HeOOJIbIION CHIbI MOTYT BbI3BaTh
COKpallleHue cepiia.

ITpoBomuMoOCTh cepalia obecneunBaeT pacopocTpaHeHue BO30YXXIeHUs OT KJIeTOK
BOIUTEJNIEN pUTMa Mo BceMy Muokapny (puc. 18). IlpoBeneHne Bo30yKIeHUs MO
CepIly OCYIIECTBIISIETCS JeKTpUYeCKUM IyTeM. [loTeHman neicTausl,
BO3HUKAIOIIMWI B OJHON MBILLIEYHOM KIIETKE, SABISIETCS pa3IpakKUTeaeM s
npyrux. IIpoBoIMMOCTb B pa3HBIX yyacTKaXxX ceplilla HeOJMHAKOBA U 3aBUCUT OT
CTPYKTYPHBIX OCOOEHHOCTEN MUOKapJa U IMPOBOISIIE CUCTEMbI, TOIIINHbI
MMOKapJia, a Takke OT TeMIIepaTyphbl, yPOBHS TJIMKOI'eHa, KUCIOpPOIa 1
MUKPO3JIEMEHTOB B CepJI€YHOI MBIIIILIE.

CoKpaTUMOCTb CepIIeYHOI MBIIIILI 00yCIOBINBAET YBEJINUEeHNE HAIPSLKEHUS WA
YKOpOUYeHHe €€ MBIILIeYHbIX BOJOKOH Ipu Bo30y:KneHuu. Bo3byxxneHue u
COKpallleHue SIBJISIOTCS QYHKIMSIMI pa3HbIX CTPYKTYPHBIX 3JI€MEHTOB MbIIIIEYHOTO
BOJIOKHA. Bo306y:kneHne — 3T0 (pyHKIMS ITOBEPXHOCTHOM KJIETOYHON MeMOpaHbI,
a cokpalleHrne — (pyHKIUS



CuHoAaTpWanbHbil y3en

TRUDBEHTPUKY-

Puc. I8. Cxema pacriojioskeHus1 BonuTelisl putMa (Tieiicmekepa)

1 IPOBOMSIIEH CUCTeMbl Ha (PpOHTATIbHOM pa3pese cepiia
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muopubpua. CBsI3b MeXKIYy BO30YKIEHUEM U COKpallleHHEM, CONPsDKeHUe UX
IesITeIbHOCTU NJOCTUTAETCS MPU y4acTUM 0coO0ro oOpa3zoBaHUsI
BHYTPUMBIIIEYHOTO BOJIOKHA— CApKOILJIa3MaTUUECKOI'0 PeTUKYIyMa.

Cusa cokpallieHus1 cepjilia IpsiMO MPONOpLMOHaIbHA IJIMHE €r0 MbIIIeYHbIX
BOJIOKOH, T. €. CTEIIE€H! X PACTSDKEHUS MPU U3BMEHEHUU BEJIMYMHBI TOTOKA
BeHO3HOI KpoBu. MHBIMU clI0BaMU, yeM 00JIbllIe ceplle pacTIHYTO BO BpeMs
IHUACTOJIbI, TEM OHO CHUJIbHEE COKpAIaeTCsl BO BpEMS CUCTOJIbl. DTa 0COOEHHOCTD
cepIedHoit MbIIbl, yctaHoBieHHas O. @pankom u E. CrapanHroM, nmojryunia
Ha3BaHMe 3akoHa cepaia Opanka-CrapiauHra.

ITocTaBimkamMy sHeEpPrun Ijisd cokpaieHus cepaua cayxat AT® n Kpd,
BOCCTAHOBJIEHIE KOTOPHIX OCYIIECTBIISIETCSI OKUCIUTEIbHBIM U TJIMKOIUTUYECKIM
dochopunuposanueM. IIpu 3ToM npennnouTUTEILHBIMU SIBJISIIOTCSI a3pO0OHBIE
peaxkium.

B npouecce Bo30y>XKneHUS U COKpallleHWsI MAOKapaa B HEM BO3HMKAIOT OMOTOKUM
cepjille CTaHOBUTCS JIEKTporeHepaTopoM. TkaHuU Tena, obJiagast BLICOKOM
3JIEKTPOIIPOBOJIHOCTHIO, IMMO3BOJISIOT PETUCTPUPOBATh yCUIEHHBIE DJIEKTPUYECKIE
MOTEHIIUAIBI C PA3JIMYHBIX YYACTKOB €0 TIOBEPXHOCTH . 3aich OMOTOKOB ceplla
Ha3bIBaeTCs 2JIeKTpoKapauorpadueii, a ee KpuBble— 3JIEKTPOKapAuorpaMMoit
(BKI'), koTopas BriepBble Obl1a 3anucaHa B 1902 r B. DitHTXoBeHOM.

s peructpaunu DKI' y yenoBeka MpUMEHSIOT 3 CTaHIAPTHBIX (IBYXIIOIIOCHBIX)
OTBeIEHMS, TP 3TOM BJIEKTPOIbl HaKJIadbIBalOT Ha MOBEPXHOCTh KOHeYHOCTeN: |
— IIpaBas pyka-jieBas pyka, Il —mnpaBas pyka-neBas Hora, [II—neBast pyka-neBas
Hora. [ToMruMo cTaHIapTHBIX NPUMEHSIIOT OJHOMNOIIOCHBIE TPy IHbBIE OTBedeHUS (



Vi - Ve )u ycuneHHbIe oTBeneHUsT oT KoHeuHocTeil (aVL, aVR u aVF).

ITpu ananuze DKI' onpenessitoT BeJMYMHY 3y01I0B B MWIIMBOJAbTAX U JJIMHHY
WHTEPBAJIOB MEXY HUMU B JOJISIX CeKYHIbI. B KaxkmoMm cepieyHoM LUKIIe
paznuyarot 3y6usl P, Q, R, S,T (puc. 19). 3y6en P orpazkaet Bo30yKneHne
npencepauii, uHTepBajl P-Q — BpeMs1 mpoBeneHus BO30YyXKIeHUs OT Mpeacepaus K
xkenynoukam (0.12-0.20c). Kommiekce 3y6moB QRS (0.06-0.09 ¢) xapakrepusyer
BO30y:KIeHIe JKeTyIouKoB, a nHTepBas S-T mn 3yoerr T — mporiecchl
BOCCTAHOBJIEHHS B XXeJIyIo4YKax, T. €. ux penoasgpusanuto. Marepsan Q-T(0.36-
0.40c¢), Ha3bpIBaeMblil 3JIEKTPUUECKOI CUCTOJION, OTpakaeT paclpoCTpaHeHe
BJIEKTPUUECKMX MPOIIECCOB B MUOKpaJie, T. €. ero Bo30yxxneHue. Bpems
BO30YKIeHMS MUOKapa 3aBUCUT OT NPOIOIKUTEILHOCTU CEPIIeYHOTrO I1KIIa,
KOTOpYI0 ynoOHee Bcero onpenesiTh 1o narepsany R-R

ITo nmokazatensm DKI' MoxXHO cyauTh 06 aBTOMaTHUM, BO30YyIMMOCTH,
COKPaTUMOCTU U MPOBOAVMMOCTH cepaeuHOoii MbIIIbI. Oco6eHHOCTU aBTOMATUNU
ceplla MpOoSIBIISIIOTCS B M3MEHEHNSIX YaCTOThI I pUTMa 3yO1I0B

Puc. 19. Cxema aieKTpoKapIroTrpaMMbl 30POBOT0 YeJI0BeKa
1 — unTepBan PQ; 2 — unrepsan QRS; 3 — unTepnan ST; 4— unTepnan QT
(aMeKTprUecKas CHCTOIa Cepra)

DKI', xapakTep BO30yIMMOCTH Y COKPATUMOCTA — B TMHAMUKE pUTMa U BBICOTE
3y06110B, 2 0COOEHHOCTU IIPOBOIUMOCTH — B IMPOJOJIKUTEIbHOCT MHTEPBAJIOB.
PutMm paboThl cepliia 3aBUCUT OT BO3pacTa, IoJjia, Macchl Tejaa, TPeHUPOBAaHHOCTU.
Y Mono1bIX 300pOBBIX JI0Jel yacToTa cepaedHbix cokpalneHuii (HCC)
coctasisieT 60-80ynapoB B 1 munyty. U CC menee 60 ymapos B 1 MuH.
HasbIBaeTcs1 Opanukapaueii, abonee90—raxukapaneii. Y 300pOBBIX JTI0Jei MOXET
Ha0J110JaThCsl CUHYCOBasi apuTMMSI, TP KOTOPOI pa3HUILIA B IIPOJIOJIKUATEIbHOCTHU



cepIeyHbIX IIMKIIOB B IToKoe cocTapisieT 0.2-0.3 ¢ u 6omee. MHorma apurMus
cBsI3aHa ¢ pa3zaMu IbIXaHMS (IbIXaTeJIbHasi apuTMMUSI), OHa 00yCIOBJIeHa ,
peo01aTaroIINMA BIUSTHASIMU 0J1y:KIAfOIIero MM CUMIIATUIECKOTO HepBOB. B
9TUX CIy4YasiX cepllebreHus yJalaroTces IIpyU BIOXe U yPeKaIOTCs IPU BhITOXE.
be3ocTaHOBOUHOE OBIDKEHME KPOBH 110 COCYIaM O0YCIIOBIEHO pPUTMUYECKIMU
COKpaIlleHUSIMU CepJilla, KOTOPhIe YepeIyIOTCS C €ro pacciaadieHueM.
CokpaleHne cepIeqHOi MBIIIIIBI Ha3bIBaeTCSI CUCTOJION, a ee pacciaabiaeHne —
nunactojoit. [lepuon, BKIIOYaromuii CUCTOY M IMACTOJIY, COCTABIISIET CepleUHbIi
k. OH cOCTOUT U3 TpeX da3: CUCTOJIBI TIpeacepauii, CUCTObI 3KeJTyJOYKOB 1
o01ielt quacToiabl cepaua. JdnurenbHocTh cepaeuyHoro 1ukia 3asucut ot YCC.
ITpu cepaeunom putme 75 ymapos B 1 MuH. oHa coctapiseT 0.8 ¢, Ipu 3ToM
cucroja npencepaus papHa 0.1 c, cucroina xkenynoukoB — (0.33 ¢ u ob1ast
nuractoia cepaia — 0.37 c.

JleBblil 1 MpaBbIii >KeJyIOUKU TIPpU KaXKJIOM COKpallleHNM cepjlla yeJloBeKa
M3TOHSIOT COOTBETCTBEHHO B aOPTY M JIETOYHBIE apTepun npuMepHo 60-80 M
KPOBU; 3TOT 00beM Ha3bIBAETCSI CUCTOJMYECKUM WU yIapHBIM 00beMOM KPOBU
(YOK). YmuoxkuB YOK Ha YHCC, MOXKHO BBIYMCIUTHL MUHYTHBII 00BbeM KpOBU
(MOK), koTopblii cocTaBisieT B cpeqHeM 4.5-5 1. BaxkKHbIM moKazaTesieM sIBJIsSeTCs
cepIeuHsblit nHIeKc— oTHomeHne MOK K mromaay moBepXHOCTH Tea;
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9Ta BEJIMYMHA Y B3POCIBIX JIIOIEN B cpeqHeM paBHa 2.5-3.5 4 -mun™' -m™ > . Ilpu
MBILLIEYHOH NeITeIbHOCTH CUCTOJIMUECKUIT 00beM MoxkeT Bo3pacTaTh 10 100-
150M1 u 60onee, a MOK — no 30-35 autpos.

9.2. IBUXKEHHUE KPOBU 110 COCYJIAM (rEMOJINHAMMKA)
JIBI>KeHMe KpOBHU T10 cOCyIaM O0yCIOBJIEHO I'paJeHTOM JaBJIeHUs B apTepusIX 1
BeHaX. OHO MOMYMHEHO 3aKOHAM T'MIPOJMHAMUKI U OIIpeesisieTCsl IBYMSI CUJIaMU:
IlaBJICHNEM, BJIMSIOIIMM Ha IBIKEHUE KPOBU, Y COITPOTUBJIEHEM, KOTOPOE OHa
WCIIBITBIBAET MIPU TPEHUU O CTEHKU COCYIOB.

Cuioii, co3narolleii naBjaeHUe B COCYIMCTON CUCTeMe, SBsieTcsl paboTa ceplia,
ero COKpaTuTeabHas cnocobHOoCTh. COMpoTUBIIeHE KPOBOTOKY 3aBUCUT MpPEKIe
BCEro OT AuMaMeTpa COCyIOB, X IJIMHBI U TOHYCA, a TAKXKe OT OT o0beMa
LUPKYJUPYIOLIe KpoBU U €€ BI3KOCTU. [Ipn yMeHbIlIeHUM nuaMeTpa cocyla B IBa
pasza corpoTuBjieHre B HeM Bo3pacTaeT B 16 pa3. ConpoTuBieHe KPOBOTOKY B
aprepuoisiax B 10 © pa3s mpeBbIllIaeT CONPOTUBJIEHNE EMY B aOpTeE.

PaznuuaioT 06beMHYI0 1 IMHEHHYIO CKOPOCTH IBVKEHUS KPOBH.

O0BeMHOI CKOPOCTHIO KPOBOTOKA Ha3bIBAIOT KOJMUECTBO KPOBU, KOTOPOE
MpOTEKaeT 3a 1 MUHYTY Uepe3 BCIO KPOBEHOCHYIO CUCTEMY. DTa BeJIMYMHA



cootBeTcTBYyeT MOK 1 usmepsiercs B muwutuautpax B 1 muH. Kak obmias, Tak u
MeCTHast 00beMHbI€ CKOPOCTH KPOBOTOKA HEIOCTOSIHHBI U CYIIIECTBEHHO MEHSIIOTCS
npu ¢pu3ndecknx Harpyskax (tabJ. 3).
JInHeitHOI CKOPOCThIO KPOBOTOKA HA3bIBAIOT CKOPOCTH NBIKEHUS YaCTHUL KPOBU
BIIOJIb COCYJOB. DTa BeJIMUMHA, U3MEepEeHHasi B CaHTUMeTpax B 1 ¢, mpsiMo
MPOTNOpLMOHATbHA 00bEMHON CKOPOCTH KPOBOTOKA

Tabmuma 3
OO61ast u MecTHasE 00’beMHasl CKOPOCTh KPOBOTOKA Y Ue0BeKa
(o Beiiny u buiony)

ITokazarenu O6BbeMHast CKOpOCTh KpOBOTOYA (

ma -mun” ")

Cocrostnne |Pusznueckasa pabora

MOKOS Jerkas |Cpennsisa | Tsokenast
O61ast oobemMHas 5800 9500 [17500 {25000
CKOPOCTh KPOBOTOKA
CKeleTHBIE MBIIIIIBI 1200 4500 (12500 {22500
Mosr 750 750 750 750
Cepaue 250 350 750 1000
Opransbl 6proIIHOMI 1400 1100 (600 300
TOJIOCTH
[Mouku 1100 900 600 250
Koxa 700 1500 1900 600
HNpyrue opraHbl 600 400 400 100
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1 00paTHO IPOIOPILIMOHANIbHA TUIOIIAI CeYEeHUsI KPOBEHOCHOTO pyciia. JInHeitHas
CKOPOCTb HEOJMHAKOBA: OHA 0OJbIIIE B LIEHTPE COCYda U MEHbIIIE OKOJIO ero
CTEHOK, BBIIIe B a0pT€ U KPYMHBIX apTepusiX U HIKe B BeHax. CaMasi Hu3Kast
CKOPOCTh KPOBOTOKA B KalyuIsIpax, obIas miomanb cedeHnst KoTopbeix B 600-800
pa3 Oosble momany ceueHus: aopthl. O cpenHeil TMHeHHONM CKOPOCTU KPOBOTOKA
MOXKHO CYJIUTb 110 BpEMEHHU MOJHOI'0 KpYyroo6opoTa KpoBu. B cocTosiHuM 1TOKOsI
oHO cocTaBiseT 21 -23 ¢, npu TspKenoii paboTte cHuzkaeTcs 10 8-10 c.

ITpu Kaxk oM COKpallleHUH cepiila KpOBb BbIOpAChIBAETCS B apTEPUM IO/,
OOJIBIIIIM HaBJIeHHEM. BclleIcTBIE CONPOTUBIIEHNSI KPOBEHOCHBIX COCYIOB €€
MepeaBIDKEHNIO B HUX CO3aeTcs NaBIeHne, KOTOPOe Ha3bhIBalOT KPOBSIHBIM
naBjaeHueM. BeanunHa ero HeogMHaKOBa B pa3HBIX OTIeJaX COCYIUCTOro pycia.



Haunbonbliee naBjieHne B aopTe U KPYNHBIX apTepusix. B Menkux apTepusx,
apTepuroJjiax, Kalmuulsipax U BeHaX OHO IOCTENEeHHO CHIDKAeTCs; B IOJIbIX BeHaX
IaBJIeHE KPOBY MeHbIlIe aTMOC(EpHOro.

Ha npoTsckeHun cepliedHoro ykKJia gaBjieHue B apTepUsiX HEOJMHAKOBO: OHO
BBIILIE B MOMEHT CUCTOJIBI M HIKe TIpU nuacTtoiie. Hanbosbllee gaBieHmne
Ha3bIBAIOT CUCTOJIMUYECKMM (MaKCUMaJIbHbI M), HAMMeHbIIIee — TUACTOJINYECKUM
(MuHUMaJIBHBIM). KoJte6aHusT KpOBSHOTO IaBJICHUS IPU CUCTOJIE U TUACTOJIE
cepiia MpOUCXOIAT JIUIIIbL B a0pTe U apTepUsIX; B apTeprojax U BeHaxX JaBJIeHIe
KPOBU IOCTOSIHHO Ha BCeM MPOTSDKeHUM cepaeuHoro uukia. CpenHee apre-
puajbHOE NaBJieH!e MpeCcTaBiIsieT coO00 Ty BeJIMUMHY HaBJIeHUsI, KOTOPOE MOTJIO
OBl 0OecrieunTh TeUeHNe KpOBU B apTepusix 6e3 KojieOaHM qaBiaeHMs IIpU CUCTOJIe
U guacTosie. DTO IaBjeHUe BhIpakaeT SHEPruio HEIPEPhIBHOIO TEUEHUST KPOBH,
MOKa3aTeJIM KOTOPOro 0JIM3KM K YPOBHIO JUacToIMYecKoro gasiaeHus (puc. 20).
BenauuuHa apTepuanibHOTO JaBiaeHUS 3aBUCUT OT COKPATUTEJILHOM CUIIbI
Muokapaa, Beamunabl MOK, mIMHBI, eMKOCTH M TOHYCA COCYIOB, BI3KOCTU KPOBMU.
YpoBeHb CUCTOJIMYECKOTO NaBJICHUSI 3aBUCUT, B TIEPBYIO ouepeb, OT CUIbI
cokpaleHuss Muokapaa. OTTOK KpOBU U3 apTepUii CBSI3aH C CONIPOTUBJICHUEM B
nepudepruyecKux cocyaax, MXTOHYCOM, UYTO B CYIIECTBEHHOI Mepe oIpeneseT
yPOBEHb OUACTO-INYECKOIo naByieHud . TakuMm oOpa3oMm, naBjieHNe B apTepusIX
OyHeT TeM BbIllle, YeM CUJIbHEee COKpallleH!s cepaila U yeM OoJiblie
nepudepuyeckKkoe COnpoTUBIIEeHNE (TOHYC COCYIOB).

ApTtepuanbHOoe IaBjieHUE Yy yeJoBeKa MOXKeT ObITh UBMEPEHO IIPSIMBIM U
KOCBEHHBIM criocobaMu. B mepBoM ciiydyae B apTepuio BBOIUTCS I10JIasl UTJia,
coeIMHEeHHas ¢ MAaHOMETPOM. DTO Hanbojee TOYHBIN Criocob, 0JHaAKO OH MaJjio
MPUTOeH IS MpaKTUUeCcKuX lieaeil. BTopoii, Tak Ha3bIBaeMblii MaHKETOM HBIN
croco6, 6611 mpemyioxeH PuBa-Pouun B 1896 r. 1 ocHOBaH Ha orpenejeHun
BEJIMYMHBI TaBJACHUS, HEOOXOIMMOI NIJIsI ITOJIHOTO CXKATUSI apTepUr MaHKETON 1
MpeKpallleHsI B Hell ToKa
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ARTEAN ApTepuonsl  Kanunnaps BaH:

Puc. 20. Usmenernue kpossano2o 0asaenus 6 pasHvix 4acmsax cocyoucmozo pycia

KpPOBHU. DTUM METOJOM MOXKHO ONpPENEJTUTh JUIIb BEJIMYNHY CUCTOJINYECKOTO
nasiaeHus. s onpeneseHnus] CUCTOJIMYECKOTO 1 TMAaCTOIMYECKOro JaBIeHUs
MIPUMEHSIETCSI 3BYKOBOI WJIM ayCKYJIbTaTUBHAIN crioco0, npeminoxkeHHbIn H. C.
KopotkosbiMm B 1905 r. IIpu aTOM criocobe Takke MCIOJIb3yeTCs MaHKeTa 1
MaHOMETP, HO O BEeJIMYMHE IaBJIEHNUS CYISAT He 110 MYJILCY, a II0 BO3HUKHOBEHUIO 1
MCUYE3HOBEHUIO 3BYKOB, BHICIYIIIMBAEMbIX Ha apTepUU HIKE MeCTa HaJIOKEHMS
MaHKeThl (3ByKM BO3HMKAIOT JIMIIB TOT A, KOTIa KPOBb TEUET I10 CXKATOMU
aptepun). B mociemHme Tombl 111 U3MEPEHUS apTepUaIbHOTO TaBJICHUS Y
YyeJIoBeKa , Ha PacCCTOSIHUM UCIIOJIb3YIOTCS paguoTeleMeTpudecKue nprubdophl.

B cocTostHuM moKost y B3pOCIBIX 3M0POBBIX JIOAEH CUCTOINMYECKOE JaBIeHNUE B
rieueBoii aprepun coctanisieT 110-120 MM prt. cT., nnactonuueckoe— 60-80Mm
pT. cT. IloganHpIM BceMmnpHOIT opraHnzanum 31paBooXpaHEHMSI, apTepUaIbHOE
nasiaenue 00 140/90MM pT. CT. ABIASIETCSI HOPMOTOHUYECKNM, BBIIIIE STUX BEIUUYNH
— runeptoHndyeckuM, a Himske 100/60MM pT.cT. — runotoHndyeckum. PasHuiia
MEXIY CUCTOINYECKAM M TUACTOJIMUYECKUM NaBJICHUSIMN Ha3bIBA€TCS ITYJIbCOBBIM
JIaBjeHUeM WU MyJIbCOBOI aMIUIMTYION; ee BeJudnHa B cpenHeM paBHa 40-50 mm
pT. cT. Y moneil MoXMIO0ro Bo3pacTa KPOBSIHOE JaBJICHHE BBIIIE, YEM Y MOJTOIBIX;
y OeTeil OHO HIKe, YEM Y B3POCIIBIX.

B xamminspax mporcxoIuT oOMeH BEIECTB MEXKIY KPOBbIO M TKAHSIMHU, ITO3TOMY
KOJIMYECTBO KaIIWIJISIPOB B OpraHU3Me 4eJoBeKa odeHb BeInKo. OHO OoJIblle TaMm,
rie MHTeHCuBHee MeTabonu3M. Hanpumep, Ha
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eIMHUILY TUIOIIAIN CepaeUYHOM MBIl KalTUJIISpOB IPUXOIUTCS B IBa pa3a
Ooubllle, yeM ckejeTHoi. KpoBsHOe maBiieHNe B pa3HBIX KalluIsIpax KojaebieTcs



oT 8 10 40 MM PT. CT.; CKOPOCTh KpOBOTOKA B HUX Hebombmag — 0.3-0.5 MM -¢™ .
B Hauasie BeHO3HOIT cucTeMbl gaBieHne KpoBu paBHO 20-30 MM PT. CT., B BeHaX
KOHeYHOCTeil — 5-10 MM pT. CT. ¥ B IIOJIBIX BeHaX OHO KoyebieTcs okoo 0.
CreHKM BeH TOHbIIIe, 1 UX pacTsLkuMocTh B 100-200 pa3 6oibllie, YeM y apTepuid.
[ToaTOMy €MKOCTh BEHO3HOTO COCYIMCTOTO pycjia MOXeT Bo3pacTaTh B 5-6 pa3
JIaxke MpY He3HAUYMTEJILHOM MOBBIIIEHNN JaBjJeHUs B KPYIHBIX BeHax. B aToii
CBSI3U BEHBI HAa3bIBAIOT EMKOCTHBIMU COCYIIaMM B OTJIMYME OT apTEePHii, KOTOPhIE
OKa3bIBaIOT OOJIBIIIOE COMPOTUBJIEHNE TOKY KPOBU U HAa3bIBAIOTCSI PE3UCTUBHBIMU
cocynaMu (cocyJamMy COIPOTUBIICHUS).

JInHeitHast CKOPOCTh KPOBOTOKA Jake B KPYITHBIX BEeHaX MEHbIIIE, YeM B apTEPUSIX.
Hamnpumep, B 1IoJIbIX BeHaX CKOPOCTh ABMKEHMSI KPOBU MOYTH B IBA pa3a HILKeE,
yeM B aopTe. YYacThe ObIXaTeJIbHBIX MBI B BEHO3HOM KPOBOOOpallleHNN
00pa3HO Ha3bIBAeTCS IbIXaTeJIbHBIM HACOCOM, CKEIETHBIX MBIIII— MbIIIEUYHBIM
HacocoM. IIpu nuHaMuyecKoit paboTe MBI IBMKEHUIO KPOBU B BeHaX
croco6cTBYIOT 00a 3TX dakropa. [Ipy cTaTmuecKx yCcuiansix IpUTOK KPOBU K
Ceplly CHIKAeTCsl, YTO MPUBOIUT K YMEHBIIIEHUIO CepIeuHOro BbIOpoca,
MageHIIo apTepraJIbHOIO JaBJIeHNI U yXyOIIeHNI0 KpOBOCHA0XKEHNS TOJIOBHOTO
MO3Ta.

B nerkux mMmeetcs1 nBoitHoe KpoBocHabxxeHMe. I'a3000MeH obecneynBaeTcs
cocylaMHi MUJIOTO Kpyra KpoBOOOpalleHus, T. €. JIETOYHBIMUA apTePUSIMU,
KanujjsipaMu 1 BeHamu. IIutaHue nerouyHoii TKaHU OCYILEeCTBIISIETCS TPYIIION
apTepuii 00IBIIOTO Kpyra — OpOHXUAJTBLHBIMU apTEPUSIMU, OTXOISIIUMHI OT
aopThl. JlerouHoe pyciio, MpoIycKarliee 3a OMHY MUHYTY TO 3Ke KOJTUYEeCTBO
KpPOBMU, UTO 1 OOJIBIIION KPYT, UMEET MEHBIITYIO IIPOTSLKEHHOCTh. KpyIHbIe
JIETOYHBIe apTepuM 0ojIee pacTsSLKUMBI, YeM apTepun 60osbiioro kpyra. [lostomy
OHM MOTYT BMelllaTh OTHOCUTEIBbHO 00JIbIlIe KPOBU 0€3 CYIeCTBEeHHbIX N3MEHEHUI
KPOBSIHOT'O JaBjeH!s. EMKOCTh JIerOUYHBIX COCYI0B HETTOCTOSIHHA: TIPY BIOXE OHA
yBEeJIMUMBAETCs, IIPU BbIIOXEe — yMeHbIIaeTcs. JlerouHble cocy bl MOTYT BMelllaTh
ot 10 mo 25% Bcero o6bemMa KpOBH.

CornpoTuBieHre TOKY KPOBH B COCYIaX Majoro Kpyra KpoBooOpalieHus
npuMepHO B 10pa3 MeHbIIIe, 4eM B cocymax OO0JIbIIIOro Kpyra. DTo B 3HaU H-
TeJILHOI Mepe 00yCI0BIEHO IIMPOKUM TUaMETPOM JIETOUHBIX apTepuoi. B ¢Bs3m ¢
MOHIKEHHBIM COIPOTUBJIEHEM MpaBhIii XKeJlyIoueK cepalia padboTaeT ¢
He0OJIbIIOM HArpy3KOi 1 pa3BUBaeT NaBJIEHME B HECKOJBLKO pa3 MEHbIIEE, YEM
neBbIit. CUCTOIMYECKOe JaBjeHNe B JIETOYHOM apTepun cocTapiasteT 25-30 MM pT.
CT., Inacroiandeckoe — 5-10 MM pT. CT.

KanunngpHast ceTh Majoro Kpyra KpoBooOpalieHuss UMeeT ITOBEPXHOCTh OKOJIO
140m * . ODTHOMOMEHTHO B JIETOYHBIX Kanmuuisipax HaxoguTtcd oT 60 mo 90 mu



KpOBH. 32 OOHY MUHYTY Uepe3 BCe KalLISIPhI JIETKUX ITPOXOIUT
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3,5-5 1 kpoBH, a ripu ¢pusndeckoit pabore — 10 36-35 2 -mun”' . DPATPOLUTHI
MPOXOIAT Yepe3 JieTKue 3a 3-5 ¢, HaXodsICh B JIETOUHBIX Kanujjispax (Tae
MpoucxXoIuT razooomeH) B TeueHue 0.7 ¢, mpu duzndeckoit pabore—0.3c.
Boabiioe KoaIM4ecTBO COCYIOB B JIETKUX MPUBOIUT K TOMY, UTO KPOBOTOK 3]1€Ch B
100 pa3 BrIllIe, YeM B IPYTUX TKAHSIX OpraHu3Ma.

KpoBocHabxkeHne cepia OCyIIeCTBIISIETCS KOPOHAPHBIMU, WJIM BEHEUHBIMU,
cocynaMmu. B otimuune ot Ipyrux opraHoB, B cOCyJax ceplilla KpOBOTOK
MPOMCXOIUT NPENMYIIIECTBEHHO BO BpeMsl TUacTOJbl. B mepron cuctorbl
JKeJIyIOUKOB COKpallleHre MUOKapJa HacTOJIbKO CIaBIMBAeT pacIlojioKeHHbIE B
HEM apTepun, YTO KPOBOTOK B HAX PE3KO CHIDKAETCS.

B nokoe uepe3 kopoHapHble cocynbl TIpotekaeT B 1 MmuayTy 200-250 M1 KpoBwu,
4yTto cocTtabiisieT 0koio 5% MOK. Bo Bpems pusznueckoii paboThl KOpOHAPHBIM
KPOBOTOK MOXET BO3pacTu 10 3-4 2 -mun”' . KpoBocHabxeHne Muokpana B 10-15
pa3 MHTeHCUBHEe, YeM TKaHell Opyrux opraHoB. Yepes JIeByI0 BEHEUHYIO apTEpUIO
ocymecTBiaseTcs 85% KoOpoHapHOTO KPpOBOTOKa, uepe3 npaByio — 15%. BeHeuHble
apTepUH SIBJISIOTCS KOHLIEBHIMU 1 UMEIOT Majlo aHACTOMO30B, [IO3TOMY UX PE3KUIi
crasM win 3aKynopka [IprBoIIT K TSDKeJIBIM HOCTIeICTBUSIM.

9.3. PETYJIAALINA CEPJAEYHO-COCYANCTON CUCTEMBI
Pabora cepaua ycuimBaeTcs Ipy yBEJIMUYEHUM BEHO3HOTO MTPUTOKA KpOBU. MabIliia
cepana Npy 3TOM CUJIbHEE PaCTATUBAETCS BO BPEMS TMACTOJIbI, UYTO CHOCOOCTBYET
0o0Jee MOILIHOMY MOCJIeAYIOIEeMY €€ coKpalleHno. OqHaKo 3Ta 3aBUCUMOCTD
nposiBisgeTcs He Bcerna. IIpy odeHb 00ABIIIOM MPUTOKE KPOBU CEPILIE HE YCIIEBAET
MOJIHOCTHIO OCBOOOIUTH CBOM MOJOCTH, COKPAIIEHNS €r0 He TOJbKO He
YCUJIMBAIOTCS, HO JaxKe ociaabeBaroT.

['maBHYIO pOJIb B peryjsiiiiu OesTeIbHOCTU Cepalla UTPatoT HEPBHBIE U
rymMopajbHble BIusHMs. Ceplle cokpallaeTcs 6aarogapsi UMITyJIbcaM, Mo-
CTYHNAIIUM OT IJITaBHOTO BOIMUTEJISI pUTMa, JeSITeJIbHOCTh KOTOPOrO KOH-
TPOJIUPYETCSI NEHTPAJTbHON HEPBHOUM CUCTEMOM.

HepBHag perynsnuys nesaTeIbHOCTU Ceplia OCYIIeCTBIsIeTCs 3P depeHTHBIMU
BETBSIMU OJIy>KIaroIIero U CUMIIaTU4eCcKoro HepBoB. McciaenoBaHre HEpBHOM
peryysiliuy nesiTeJIbHOCTU ceplilla Hayanoch ¢ OTKpbITUs B IleTepOypre B 1845 r.
O6pathsimMu Bebep TopMo3di1ieTo BIUSIHUS O1y3KIaroliero Hepsa, a B 1867 T. TaM 3Ke
O6patbs LloH 0OHapyKUIM yCKOpsItollee BAUSIHMEe CUMITaTU4ecKoro HepBa. U
Juib 6narogapst onbiTam W. I1. ITaBnosa (1883) 6b110 MOKa3aHO, YTO pa3iUdHbIE
BOJIOKHA 3THX HEPBOB MO-pa3HOMY BJIMSIOT Ha paboTy cepaua. Tak, pazapakeHue



OJHMX BOJIOKOH 0J1y>KIaOIero HepBa BhI3bIBaeTypeKeHUe cepaleOreHunid, a
pasnpakeHue Opyrux — ux ocjabieHue. HekoTopble BOJOKHA CUMIATUYECKOTO
HepBa yyallaloT PUTM CepIedYHbIX COKpaAllleHU, IpyTrue — yCUJIUBAIOT UX.
Ycunu-
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BOIOIIMI€ HePBHBIE BOJIOKHA SIBJISIOTCS TPOPUUIECKIMU, T. €. NeHCTBYIONIMMHU Ha
cepilie MyTeM IOBBIIIeHNS 0OMeHa BellleCTB B MUOKapIe.

Ha ocHoBe aHain3a BceX BAMSHUI OJ1y>KIAIOIIEro 1 CUMIIaTU4eCKOro HEpBOB Ha
cepjlle co3laHa coBpeMeHHas1 Kiaccudukanus ux 3¢ ¢GeKToB. XpOHOTPOITHBIN
3¢ddeKT XxapakKTepu3yeT U3MEeHEeHNe YaCcTOThl CepIeUHbIX COKpaIlleHU,
0aTMOTPONHBIN —U3MeHeHNe BO30YyIUMOCTH, I POM OTPO IT H bl i — M3MeHeH!e
MMPOBOIMMOCTH 1 MHO-TPOITHBIN — M3MeHEeHUe COKpaTUMOCTU. Bee aTu mpoliecchl
Ony:KHarolye HEpBbI 3aMeIJISIIOT U 0CIa0JISIIOT, a CUMIIaTUYECKNE — YCKOPSIIOT U
YCUJIMBAIOT.

LlenTpsnl 61yKIar0IIMX HEPBOB HAXOISATCS B IIPOJOJATrOBaTOM MO3Te. BTophie nx
HeHpOHBI PACIIOIOKeHbI HEMOCPEICTBEHHO B HEPBHBIX y3iax cepana. OTpocTKur
9TUX HEHMPOHOB MHHEPBUPYIOT CUHOATPUAJIbHBINA U aTPUOBEHTPUKYJISIPHBIN Y3J1bI U
MBIIILIBI TIpeICcCepInii; MUOKap/I SKeJyJOUKOB OJY:KIaloIINMKA HepBaMU He
nHHepBupyeTcs. HelipoHbl cuMITaTUUeCKIX HEPBOB PACIIOJIOXKEHBI B BEPXHUX
cerMeHTax I'pyJHOIo OTAejla CHMHHOI'0 MO3ra, OTCloa Bo30yXXIeHne nepeaaeTcs B
LIefiHbIe U BepXHUE IpyaHbIe CUMIATUYeCKKUe Y3JIbl U Jajiee K cepauy. MMIyabchl
C HEpBHBIX OKOHYAHMI MTepealoTcsl Ha cepalie MocpeacTBOM MeauaTopoB. s
0JTy>KIaIoIIX HEPBOB MeIMATOPOM CIYKUT alleTUIXOJIUH, IJIsl CM M AT -4eCKUX
— HOpaJpeHaJIuH.

LlenTpnl 61y>KHar0IIX HEPBOB IIOCTOSIHHO HAXOOSITCS B COCTOSIHUM HEKOTOPOTO
B0O30YyKIeHus (TOHYyca), CTeleHb, KOTOPOTO U3MEHSIETCS MO, BIUSHUEM
LIEHTPOCTPEMUTEIbHBIX UMITYJILCOB OT pa3HbIX pellenTOpoB Teaa. [Ipu cToiikoM
MOBBILIIEHUY TOHYCA 3TUX HEPBOB cepAlieOMeHNsI CTAaHOBSTCS pexke, BO3HUKAeT
cuHycoBag bpanukapaus. TOHYC LIEHTPOB CUMITATUYECKMX HEPBOB BhIpaskeH
cnabee. Bo30yxXkneHre B 3TUX LIEHTpaxX YCUIUBACTCS IIPU SMOLIMSX Y MBIIIEUHOI
NesITEJIbHOCTH, UTO BElleT K YYallleHUIO U YCUJIEHUIO CEeplIeUYHBIX COKpaIleHUIA.

B pednexkTopHoil peryasiiuu paboThl cepilia y4acTBYIOT LEHTPHI IIPOIOJITrOBaTOroO
1 CIIMHHOTO MO3ra, TUIIoTajaMyca, MO33Keuka 1 KOpbl 00JBIIMX MOJyIIapuid, a
TaKKe pelenTOPhl HEKOTOPHIX CEHCOPHBIX CUCTEM (3pUTEIbHOM, CIIyXOBOM,
IBUTaTEJIbHOM, BeCTUOYISIpHOIT). boJibllioe 3HaUueHNe B peryisiuu cepaa 1
KPOBEHOCHBIX COCYJIOB MMEIOT MUMITYJIbCHI OT COCYIMUCTBIX PEleNITOPOB,
pPAacCIoOJOKEHHBIX B pedaeKCOreHHbIX 30HaX (Ayra aopThl, OMdypKamusi COHHBIX
aprepuil u np.). Takue Ke peLienTopbl UMEIOTCS U B caMOM cepiie. YacTb 3Tux



perenTopoOB BOCIIpMHUMAET N3MEHEHHS JaBJaeHUs B cocynax (6apopelenTophl).
XemopenenTopbl BO30y>K1al0Tcsl B pe3yabTaTe CIBUIOB XMMUYECKOIO COCTaBa
TU1a3Mbl KpoBU I1pu yBeaudeHuu B Heit pCO » unm cHkeHus pO - .

Ha nmesitenbHOCTH CepaeUyHO-COCYAUCTOM CUCTEMBI BIMSIIOT UMITYJILChI OT
pelenTOPOB JIETKNX, KNIIIEYHNKA, pa3IpakeHre TEIUIOBBIX U 00JIeBBIX
pelenTopoOB, SMOIMOHAJIBHBIX U YCIOBHOPE(MIEKTOPHBIX BO3IEIUCTBUIIA.
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B wacTtHOCTH, pM NOBBIIEHN TeMmIiepaTypbl Tejla Ha 1 C yacToTta cepanebueHmni
Bo3pacTaeT Ha 10 ymapoB B 1 MUHYTY.

I'yMopanbHas peryisims IesITeTbHOCTH Cepalia OCYILIECTBISIETCS MyTeM
BO3MIeMICTBUSI HA HEr0 XMMMUYECKUX BEILEeCTB, HAXOISIINXCSI B KPOBU.
IIpencTaBieHns 0 TyMOpPaJIbHOM PETYJISIIINN CBSI3aHBI ¢ 3KcriepuMeHTamu O. Jlesn
(1922), moayumBIIEro «Barycomnoao0Hoe BeleCTBO» MPU pa3apaskeHnn
MOCTraHIIMOHAPHBIX BOJIOKOH OJ1Y:KIAIOIINX HEPBOB, U aHAJIOTMYHBIMU OIbITaMU
Y. Kennona (1925) Ha cnMnaTnyecKnx HepBax, 0OHAPY>KMBIIIETO «CUMIIaTUH». B
JaJibHelileM ObUIO YCTaHOBJIEHO, UYTO BhILIEHa3BaHHbIE BellleCTBA — 3TO
alleTUJIXOJIVH W HOpaJIpeHaIH.

I'yMopanbHBIe BAUSHUS Ha Cepilie MOTYT OKa3blBaThCsl TOPMOHAMU, ITPOJYKTaMU
pacriajza yrieBoJIoB 1 0eJIKOB, M3MeHeHnsIMU pH, MOHOB KaIus 1 KaJTbIIys.
AnpeHannH, HoOpaJpeHaJInH U TUPOKCUH yCWJIMBAIOT pabOTy cepliia, aleTUIXOINH
— ocnabnser. CHkeHue pH, yBeandyeHrue ypoBHSI MOUE€BUHBI U MOJIOUHOM
KICJIOTHI MOBBLIIAIOT CEPIEYHYIO NesATeabHOCTD. [Ip1 n30bITKE MOHOB KaJns
ypeskaeTcsi pUTM 1 YMEHbIIIaeTCsl CHJIa COKpallleHuii cepila, ero Bo30yIMMoCTh 1
MPOBOIMMOCTE. BhICcOKast KOHIIEHTpays Kajausl IPUBOIUT K PaCcCIOCHUIO
MMOKaplia 1 OCTaHOBKe cepila B nuactose. MoHbI Kanblys yJyalaloTpUTM 1
YCWJIMBAIOT CepliedHble COKpaIlleHUs], OBBIIIAT BO30YIMMOCTh 1 IPOBOAMMOCTh
MMOKapa; mpy n30bITKE KAJIbLUS CEPILIE OCTAHABINBAETCS B CUCTOJIE.
DyHKIMOHAILHOE COCTOSIHIE COCYIVCTON CUCTEMBI, KaK W cepllia, peryjanupyeTcs
HEPBHBIMU Y TYMOPaJIbHBIMI BIUSHUSIMUA. HepBEI, peryimpyroinme TOHYC COCYIOB,
Ha3bIBAIOTCS COCYIOIBUTaTEIbHBIMIA U COCTOSIT U3 IBYX YacTell —
COCYIOCYKMBAIOIINX U cocynopacmmpsonmx CuMaTidecKre HepBHbIE BOJIOKHA,
BBLIXOSIIME B COCTaBe TepPeIHNX KOPEIIKOB CIIMHHOTO MO3Ta, OKa3bIBalOT
Cy:KUBalolllee IeiicTBUe Ha COCYIbl KOXKM, OpraHOB OPIOIIHOM IOJIOCTH, TTIOUEK,
JIETKUXHY MO3TOBBIX 000J1049eK, HO pacIIpsIioT cocy bl cepamna. CocyaopacIumpsiro-
IIMe BIWSHUSI OKa3bIBAIOTCS ITapacUMIAaTUYeCKUMU BOJTOKHAMM, KOTOPHI€ BBIXOMIST
13 CIIMHHOTO MO3Ta B COCTaBe 3aHNX KOPEIIKOB.

OnpeneneHHbIe B3aUMOOTHOILIEHUSI COCYIOCY>KMBAIOIINX W COCYIOPaCIINPSIONIAX
HEPBOB MOIIEP>KMBAIOTCSI COCYIOABUTaTeIbHBIM LIEHTPOM, PACIIOJIOKEHHBIM B



MIPOJOJITOBATOM MO3re U OTKPHITHIM B 1871 r. B.MD.OBCIHHUKOBBIM.
CocynonBuraTesIbHbII LIEHTP COCTOUT U3 IIPECCOPHOro (COCya0CYKMBAIOIIEro)u
IeTIpecCOpHOTro (cocymopaciInpstoniero) oTaeaoB. I'J1aBHass poiab B peryJsiun
TOHYCa COCYIOB IIPUHAIJIEXKUT MpeccopHOMY oTaeny. Kpome Toro, cyliecTByOT
BBICIIIMI€ COCYIOIBUTaTeIbHbIE IIEHTPhI, PACIIOJIOKEHHbBIE B KOpe T'OJIOBHOTO MO3Tra
U TUMOTaJaMycCe, M HU3llMe—B CIIMHHOM Mo3re. HepBHas peryJsius ToHyca
COCYIIOB OCYIlLIeCTBIIsIeTCS U pedieKTOpHBIM nyTeM. Ha ocHoBe 0€3yClIOBHBIX
pediekcoB (000POHUTENILHBIX, MUIIEBHIX,
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MOJIOBBIX) BhIpa0aThIBAIOTCS COCYOMCTBHIE YCJIOBHBIE peakluy Ha CJI0Ba, BUJI
00BEKTOB, SMOLIUK U JIp.

OCHOBHBIMHU €CTE€CTBEHBIMU PELENTUBHBIMU ITOJISIMU, TI€ BO3SHUKAIOT pedIeKChl
Ha COCYIbI, SIBJISIFOTCSI KOXKa U CJIM3UCThIE 000JI0UKU (IKCTEPOLIENITUBHbBIE 30HBI) U
ceplIeyHO-COCYIMCTasl cucTeMa (MHTepOLeNITUBHBIE 30HbI). [ 1aBHeAILIMMU
WHTEPOPELIENITUBHLIMI 30HAMU SIBJISIFOTCSI CUHOKApPOTHUIHAS U aOpTaJibHasl; B
TaJbHeuIeM Iog00HbIe 30HbI ObUIA OTKPBITHI B YCThE MOJBIX BEH, B COCyIax
JIETKUX Y XKeJIy TOYHO-KUIIIEUHOTO TPaKTa.

['ymopanbHas peryasiiusl TOHyca COCYI0B OCYIIEeCTBIISIETCS KakK
COCYIOCY>KMBAIOLIMMHU, TaK ¥ COCYTOpacIIUpsIOIMH BemlecTBaMu. K nepBoit
IpyIIie OTHOCIT TOPMOHBI MO3TOBOTO CJI0S1 HAIMOUYeYHUKOB — apeHaJIMH U
HOpaJIpeHaJlnH, a TaKKe 3alHeil moau runodusza — pazonpeccuH. K uncay
T'YMOPAJIbHBIX COCYIOCYKMUBAIOIINX (PaKTOPOB OTHOCSIT CEPOTOHUH,
00pa3yIolMIACs B CIU3UCTON 000JI0YKe KUILIEYHUKA, B HEKOTOPBIX y4acTKax
TrOJIOBHOI'O MO3Ta M IpH pacnane TPOMOOLMTOB. AHAJIOTMYHBIN 3¢hGEKT OKa3bIBaeT
oOpasyrolleecsl B MOYKax BElIeCTBO PEHUH, KOTOPHIM aKTUBUPYET HAXOISILIUIACS B
IU1a3Me rj1o0yanH — TUNepTEeH3MHOIeH, MpeBpalllasi €ro B B aKTUBHbBIMA
rUnepTeH3MH (AHTMOTOHUH).

B HacTosiiee BpemMst BO MHOTMX TKaHSX Tejla 0OHapy>KeHO 3HAUMTEIbHOe
KOJIMYECTBO COCYIOpACIIMPSIOIIMX BelnecTB. Takum adpdekTom obnagaet
MeNYJUIMH, BhIpabaThiBaeMbIii MO3TOBBIM CJI0€M MOYEK, ¥ MPOCTOrJIaHIVHDI,
oOHapy>KeHHbIE B CEKpeTe IpeacTaTeIbHOM Keje3bl. B mogueatocTHON n
MOIKey IOYHOM 3Kejie3ax, B JJeTKMX U KOXKe YCTaHOBJIEHO HaJIMuMe BechMa
aKTMBHOTO ToJunenTuaa — OpaduKMHMUHA, KOTOPBI BBI3BIBAET pacciabiieHue
IJ1aJKOM MYCKyJIaTypbl apTepUoJI U TTIOHIKaeT KpoBsHOe naBieHue. K
COCYIOpaCIIMPSIONIMM BellleCTBaM TaK>Ke OTHOCSITCS alle TUJIXOJIWH,
00pa3yIouiics B OKOHYaHUSIX IMapacuMIaTUUYECKUX HEPBOB, U TUCTAMUH,
HaXOISIIUICS B CTEHKaX XKeJlydKa, KUIIEeYHNKA, a TAK:Ke B KOXKE U CKeJIETHBIX
MbIIax (rmpu ux padore).



Bce cocynopacuupsioiiye BeliecTBa, Kak IpaBujio, 1eCTBYIOT MECTHO, BbI3bIBasI
TISITALAIO0 KamWIsipoB U apTepro. CocyaocyKuBarollye BellecTBa
MpenMyIIeCTBEHHO OKa3bIBAIOT 00Illee NeCTBUE HAa KPYIIHbIe KPOBEHOCHBIE
COCYIBI.

10. IBIXAHUME

JlpIXxaHeM Ha3bIBAETCSI COBOKYITHOCTD (PU3NOJIOTMUECKIX MPOLIECCOB,
o0ecrneynBaroIINX MOCTYIDIEHE KICIOPOoaa B OpraHN3M, NCITOJIb30BaHNE €T0
TKaHSIMU JJIS1 OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEaKIMii 11 BEIBEIEHUS U3
opraHm3Ma yTJIEKMCIIOoro rasa. JlpixatenbHas QyHKIIAS OCYIIEeCTBIISIETCS C
MOMOIIbIO BHEIIHETO (JIETOYHOTO) IbIXaHUS,
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nepeHoca O, K TkaHaM 1 CO , OT HUX, a TaKxKe ra3000MeHa MeXX1y TKaHSIMU U
KPOBBIO.

10.1. BHEHHIHEE AbIXAHUMNE
Y yenoBeka BHellIHee ObIXaHUE 00eceunBaeTCs Tpaxeeil, OpoHXamu,
OpOHXMOJIaMH U aJIbBeoJIaMM, 001Ilee KOJIMIECTBO KOTOPHIX cocTaBisieT okojo 700
MwIIroHOB. ITnomans anbpseon pasHa 80-100 M 2 , a 00beM BO3yXa B HUX OKOJIO
2-3 1UTpoB; 00beM BO30yXOHOCHBIX MyTell — 150-180 M. B 0OBIYHBIX yCIOBUSIX
aJIbBEOJIbI HE CIaJaroTcs, TaK KaK HaXoIsdIIascs Ha MX BHYTPEHHEN ITOBEPXHOCTH
KUJIKOCTh COOEPKUT CypdaKkTaHThl — BellleCTBa, CHIZKAIOIINE MTOBEPXHOCTHOE
HaTsDKEHUE.
I'a3000MeH MeXIy JIeTKM MU 1 OKpY:Kalolllell cpeloii OCYILEeCTBISIETCS 3a CUET
BIOoXa M BbImoxa. [Ipy Bgoxe 00beM JIerKMX yBeJIMYMBAETCS, TaBJIeHNEe B HAX
CTaHOBUTCS HIKE aTMOC(EPHOTO, M BO3IYX ITOCTYIIAeT B IbIXaTeJbHbBIE ITYTH.
DTOT NpolecC HOCUT aKTUBHBIN XapaKTep U 00yCI0OBJIEH COKpallleHueM Hapy>KHbIX
MeKpeOepHBIX MBIIIIL M OITyCKaHMeM (COKpallleHrueM) nrnadparMsel, B pe3yabTaTe
yero o0beM jerkux Bo3pactaeT Ha 250-300 mu1. Bo BpeMst BbIoxa 00beM rpyIHO
MTOJIOCTH YMEHBIIIAeTCs, BO3IYX B JISTKMX CXKMMAeTCsI, TaBJIeHNe B HUX CTAHOBUTCS
BBIIIIE aTMOC(PEpHOTO, M BO3AYX BBIXOIUT HapyKy. BEIIOX B CITIOKOIHOM
COCTOSIHMM OCYILECTBJISIETCSI MACCMBHO 3a CUET TSLKECTHU I'PYIHOM KJIeTKU U
paccimabaenns nnadparmbel. PopcupoBaHHBIN BBIIOX IMIPOUCXOIUT BCIEICTBUE
COKpallleHUIi BHYTPEHHUX MeXXpeOepHBIX MBIIIII, YACTUYHO — 3a CUET MBbIIIII]
IJIEYeBOTO T10sica M OPIOIIHOIO IIpecca.
BazkHoe 3HaueHMe IJIsT OCYIEeCTBICHUS BIOoXa 1 BbIIOXa MMeeT FrepMeTUYECKU
3aMKHYTas TieBpajbHast MoJIOCTh (IeJIh), 00pa3oBaHHAas BUCIIEpaIbHBIM
(TIOKpBIBaeT JeTKOe) U MapueTaabHbIM (BBICTWIAET I'PYIHYIO KIETKY U3HYTPU)
JIMCTKAMM TIJIeBPbI U 3allMIeHHasT He0OJIbIINM KOJIUYECTBOM KUIKOCTH.



JlaByieHMe B TIEBpaILHOM MOJOCTHU HIKe aTMOC(hEpHOro, KOTOpoe elile 0oabIie
CHIKAeTCsl IPU BIOXE, CIIOCOOCTBYS IOCTYIUIEHUIO Bo3nyXxa B jerkue. Ilpu
ronagaHuy BO3IyXa WIN KUIKOCTHU B IJIEBPaIbHYIO MOJIOCTD JIETKHE CITagat0TCsI
3a CUET UX 37aCTUUYECKOU TSATH, IbIXaHe CTAHOBUTCS HEBO3MOXXHBIM U
pa3BUBAIOTCS TSDKEJIble OCIOKHEHUS] — ITHEBMOTUIPOTOPAKC.

KonnuecTBO BO3ayXa, HAXOOIIETOCs B JIETKUX IOC/IE MaKCMMaJIbHOI'O BIOXa,
cocTaBJsieT OOIIYI0 eMKOCTh JIETKMX, BeJIMUYMHA KOTOPOU Y B3POCJIOro yejioBeKa
paBHa 4-6 1. B 00111eii eMKOCTH JIETKMX MIPUHSTO BBIIEISATDH YEThIpe
COCTaBJISIIOIIMX €€ KOMITIOHEHTA: IbIXaTeJIbHbIII 00beM, pe3epBHbBII 00beM BIOXa 1
BBIJIOXA ¥ OCTAaTOYHBIN 00BeM.

JpIxaTeIbHbII 00beM —3TO KOJIUYECTBO BO3AyXa, IPOXOISIIEro yepe3 JerKue
npu cnokoitHoM Baoxe (Bbimoxe) u paBHoe 400-500 mi1. Pe3epBHbIil 00beM Broxa
(1.5-3 1) cocTaBnsieT BO3MyX, KOTOPBIA MOXKHO BIOXHYTb JTOTIOJTHUTEILHO TTOCIIE
00BIYHOTO BIIOXA.
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P3epBHBIM 00BeMoM Bbigoxa (1-1.5 ;1) Ha3bIBaeTcss 00beM BO3ayXa, KOTOPLIH elle
MOKHO BBIIOXHYTb Mocjie 00bIYHOTO BhImoxa. OctaTouHsblil 00beM (1-1.2 1) — 310
KOJIMYECTBO BO31yXa, KOTOPOE OCTAeTCs B JIETKMX MOCIe MaKCMMaJbHOI'O BHIIOXA
1 BBIXOOUT TOJIBKO MpH ITHeBMOTOpakce. CymMMa IbIXaTeIbHOTO BO3AyXa,
pe3epBHBIX 00BEMOB BI0OXA M BhITOXA COCTABIISIET XKM3HEHHYIO €MKOCTD JIETKNX
(KEJI), paBHy10 3.5-5 11; y CHOPTCMEHOB OHA MOXET NOCTUTaTh 6 J1 1 Ooiee.

B nokoe uenosex nenaet 10-14 mprxaTeabHBIX UKIOB B 1 MUHYTY, IO3TOMY
MUHYTHBI 00beM abixanust (MOJI) coctapisietT 6-8 1. B cocTaB gpixaTeabHOIO
BO3IIyXa BXOIUT TaK Ha3bIBaeMoe MepTBoe (BpeaHoe) rmpocTpaHcTBo (120-150 mi),
00pa3zoBaHHOE BO3JYXOHOCHBIMHU ITyTSIMU (IMIOJIOCTH PTa, HOCA, TJIOTKU, TOPTaHHU,
Tpaxeu u OPOHXOB), HE YUYACTBYIOILIMMHU B ra3000MeHe Bo3nyxoMm. OgHaKo
3aIIOJIHSOIINI 3TO IMIPOCTPAHCTBO BO3MYX UTPACT MOJOKUTEIBHYIO POJIb B
noaaep>KaHUM ONTUMAJILHON BIasKHOCTU U TeMIlepaTyphbl albBEOJISIPHOTO Ta3a.
CooTHoIlIeHe KOMITOHEHTOB IbIXaTeJIbHOTO KA (IJIATEILHOCTD (a3 BIoxa 1
BbIJOXa, IIyOMHA OhIXaHWs, JUHAMUKA JaBJIeHUS U CKOPOCTh ITOTOKOB B BO3IIYXO-
HOCHBIX ITyTSX)XapaKTepU3YIOT TaK Ha3bIBaeMBI MATTePH IBIXaHMS, KOTOPHIN
3aBHUCHUT OT BHEIIHNX Y BHYTPEHHUX BIUSHUI HAa OPTaHU3M.

B npouiecce razoobMeHa MeXKIy OpraHu3MOM U aTMOC(EpHBIM BO31YXOM 00JIbIIOE
3HaYeHMEe UMeeT BEHTWISILMS Jerkux, obecneunBaroiiasi OOHOBJIEHHE COCTaBa
aJIbBEeOJISIpHOTO Ta3a. M HTeHCUBHOCTh BEHTWISILIAM 3aBUCUT OT TJIyOMHBI 1
YacTOTHI ObIxaHus. KoandecTBeHHBIM MMOKa3aTeIeM BEHTUIISIAN JIETKUX CIYKUT
MUHYTHBII 00beM IbIXaHUsI, OTIpenesieMblil KaK MPOM3BedeHEe OhIXaTeIbHOIO
o0beMa Ha YMCJIO IbIXaHUil B MUHYTY.



JlerouHnast BeHTWISILMS obecreunBaeTcsl paboToi AbIXaTeJIbHBIX MBIIIL. DTa
paboTa cBsI3aHa C MPEOJ0JIEHMEM 21aCTUYECKOTI0 COIIPOTUBIICHMS JIETKUX U
CONPOTUBJICHUSI NbIXaTeJILHOMY IIOTOKY BO31yXa (HeaJ1acTUUYeCKOoe

conpotusiienue). [Ipyu MOJI, paBHOM 6-8 1 ® MuH ~'

, Ha paboTy IbIXaTeJIbHBIX
Ml pacxonyercs 5-10 mu1 @ mun ~ ' O, . [Ipu pusmyecknx HarpyskKax, Kormna
MO nocturaet 150-200 i ® mun ~ ', 11 obecieyeHnss pabOTHI IbIXaTEIbHBIX
MBI TpebyeTcs yxke okono onHoro jutpa O » . Beicokas kKucinopomHas
CTOMMOCTD ObIXaHWs HEBBITOMHA JJISI OpraHn3Ma, Tak Kak O » He MOXKeT
HCIIOJIb30BaThCS MJISI MTOJIE3HOM paboThI.

M3 Bo3nyxa anbBeos O, mepexoguT B KpoBb, a B Hero noctynaeT CO » . [ToaTromy
ra3oBbIil COCTaB MX BO3MIyXa B IIpoliecce BEHTUJISILINMI JIETKUX HEOIUHAKOB

(Tabn. 4).

BoigbixaeMplil BO3MYyX COCTOMT M3 CMECH aJIbBEOJISIPHOIO U BO31yXa BpeTHOTO
MPOCTPAHCTBA, II0 COCTaBY MaJio OoTiIMUaromerocs: or atmocdepHoro. IToaromy
BBIIBbIXaeMBI BO3MyX conmepkutT 0oabie O, n Mmenpine CO, 1o cpaBHEHUIO C
aJbBeoJIsIpHBIM. HazHaueHue J1eroyHoii BeHTWISILIMA COCTOUT B MO AepsKaHUT

OTHOCUTCJIIbHOI'O ITOCTOAHCTBA YPOBHA
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Tabauua 4
CoctaB Bo3ayxa (B %) NpyU CNOKOMHOM AblXaHUH
Bo3ayx Kucmaopon | Yruaekuciblii ra3 A3soT
Bnpixaemblii 20.94 0.03 79.03
BbinbIxaeMblii 16.30 4.00 79.70
ANbBeOJISIpHBINI 14.40 5.60 80.00

napumnagbHoro gasaeHuss O > u CO > B anbBeoasspHoM Bo3nyxe. Ilpu at-
MocdepHoM maBiennu 760 mum pT. ¢T. pO > B HeM paBHO 159MmmprT. cT. 1 pCO », —
0.2 MM pT. CT., a B anbBeoJisIpHOM Bo3ayxe — 102 MM pT. cT. 1 40 MM pT. CT.,
COOTBETCTBEHHO. XapaKTep JIEFOYHOU BEHTUJISILIUM OIpeaelisieTcs I'padieHTOM
MaplajJbHOrO JaBJIEHUS 3TUX ra30B B Pa3IMUHBIX OTHeNaX IbIXaTeJIbHBIX ITyTeId.

10.2. OBMEH I'A30B B JIETKHUX

N UX ITEPEHOC KPOBbBIO

Ilepexonm O > u3 anbBeoasIpHOro Bo3ayxa B KpoBb U CO » U3 KpOBU B aJbBEOJIbI
MPOUCXOIUT TOJABKO IMyTeM nuddy3umn. Hukakoro Mexanmnsma akTUBHOTO
TpaHCIOPTAa I'a30B 31IeCh He CyllecTByeT. JBrKyliei cunoil nud@y3un sIBasSIOTCS
pa3HOCTHU (IpaIueHThl) NapLyadbHbIX HaBiaeHuit (HanpsckeHuii) O . n CO , 1o
00€e CTOPOHBI aJIbBEOJIIPHO-KAIIWJLISIpHOI MeMOpaHbl I a3pOoreMaTU4eCcKoro



0apbepa HanpsokeHue ra30B B pa3IMYHBIX cpellaxX MpencTaBiIeHo B Tabuuiie 5.
Kucnopon n yriaekucibiii ra3 1nd@yHIUPYIOT TOJBKO B paCTBOPEHHOM
COCTOSIHUU, YTO 00ecIieuynBaeTCsl HaJIu4reM B BO3IYXOHOCHBIX MyTSIX BOISIHBIX
MapoB, ciIu3u 1 cypdakTaHToB. B xome nuddysun yepes aspore-MmaTuIeCKUt
O0apbep MOJIEKYJIbl pACTBOPEHHOIO ra3a IpeoaojieBaT 00JIbIIOe CONPOTUBIICHNUE,
o0ycioBieHHOE coeM cypdakTaHTa, aJlbBEOJISIPHBIM 3MUTEINEM, MeMOpaHaMu
aJIbBeOJI 1 KalWIJISIPOB, SHAOTEJIMEM COCYIOB, a TaKXKe IIa3MOUM KPOBU U
MeMOpaHOU S5pUTPOLIUTOB.

JInddy3noHHAs CHIOCOOHOCTD JeTKUX IJIsI KUCI0poda OUeHb BeJInKa. DTO
00yCJIOBJIEHO OTPOMHBIM YHCJIOM (COTHU MUJIJIMOHOB) ajlbBEOa U

Tabnuma 5
HanpamxeHune O, u CO . (MM pT. CT.) NPU CNOKOWHOM AblXaHUU
BO34YXOM
Cpena Kucaopon | Yriaexkuciblii ra3
AJBbBEOJISIpHBIN BO3YX 102 40
BeHo3Has KpoBb 40 46
AptepuanbHasi KpOBb 100 40
TkaHu 10-20 50-60
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0O0JIBIIION X Ta3000MEHHOI MTOBEpXHOCTHIO (0Koy1o 100 M 2 ), a TakKe MaJIoi
TOJILIIMHOM (0K0JI0 1 MKM) ajibBeOJISIpPHO-KaNWLJISIPHO MeMOpaHbI.
Hnddy3noHHast CITOCOOHOCTD JIETKMX Y YeoBeKa mpuMepHo paBHa 25 M1 O, B 1
MUH B pacueTe Ha 1 MM pT. CT. rpaJiueHTa NaplydaJIbHbIX JaBJIeHU KMUCIOpoa.
YuuteiBad, uto rpagueHT pO > MeXIy NpUTeKalolleil K JeTKNM BEHO3HOM KPOBbBIO
1 aJbBEOJIIPHBIM BO3IYXOM COCTaBJIsIET 0KOJI0 60 MM PT. CT., 3TOr0 OKa3bIBaeTCsI
IOCTaTOYHO, YTOOKI 3a BpeMsI ITPOXOXKIESHNS KPOBU Yepe3 JIeTOUHBIA KaIJIJIsIp
(oxoio 0.8 ¢) HamnpspKeHre KMCJIopoaa B Hell ycIesio ypaBHOBECUTHCS C
aJbBeoJIIpHBIM pO 5 .

Hudpdysust CO > 13 BEeHO3HOM KPOBU B aIbBEOJIbI IaKe IMPU CPaBHUTEIbHO
HeOoabmoM rpagueHTe pCO > (0K0a0 6 MM PT. CT.) HIPOUCXOTUT HJOCTATOYHO
JIETKO, TaK Kak pactBopuMocTb CO » B skmakux cpemax B 20-25 pa3 6oabliie, yeM y
kuciaopoja. IToatoMy mocjie mpoxoxKaeHust KpOBU 4Yepe3 JIerOYHble KaIllWLISIPhI
pCO , B Heil OKa3bIBaeTCs PaBHLIM aJIbBEOJIIPHOMY M COCTABJISIET OKOJIO

40 MM pT. CT.

JpixaTenbHast GYHKIINSI KPOBU MpesKe Bcero obecrneuynBaeTcsl JOCTaBKOM K
TKaHsIM HeobxommMoro uM KoymdectBa O » Kuciaopon B KpoBM HaXOINUTCS B IBYX
arperaTHbIX COCTOSIHUSIX: pacTBOpeHHBIN B ma3Me (0.3 00.%) u cBsI3aHHLIN C



reMoriao6uHoM (oko10 20 06.%) — OKCUTreMOII001H.

OTtnaBuINil KUCIOPOI IeMOIIOOMH CUMTalOT BOCCTAHOBJIEHHBIM WU
ne3okcuremMoriaiodbuHoM. ITockoibKy MoJieKya reMoriobuHa cogep>kKuT 4 4acTUIlbl
reMa (3Keje30coieprKalllero BeliecTBa), OHa MOXKET CBSI3aTh YeThIpe MOJIeKyabl O

> . KonmnuectBo O 5 , cBI3aHHOTO remorjioonHoMm B 100 M1 KpoBU, HOCUT Ha3BaHUe
KHCJIOPOIHOI eMKOCTH KpOBH U cocTaBisieT okoiao 20 mi O » . KucnopongHas
€MKOCTb BCEIl KpOBM UejioBeKa, coaepkalieil mpumepHo 750 r remorinobuHa,
npubJIM3UTeILHO paBHa 1 1.

Kaxxnomy 3HaueHnio pO > B KpOBU COOTBETCTBYET OIIpeieIeHHOE IIPOLIEHTHOE
HackIllleHre TeMoriobuHa KuciaopogoM. KpuByio 3aBUCMMOCTU MMPOLIEHTHOTO
HACBILIEHUST TeMOTJI00MHA KMUCJIOPOAOM OT BeJITMUYMHBI MaplaIbHOTO HaPsSLKEHUS
Ha3bIBAIOT KPMBOI IHCCOLMALIMK OKCUTremMorjoomHa (puc. 21). AHanu3 xona 3Toi
KPUBOI CBEpXY BHM3 ITOKA3bIBaeT, YTO ¢ yMeHbIleHeM pO > B KPOBU MPOUCXOIUT
THCCOLMAIIASI OKCUT'eMOIIO0MHA, T. €. IIPOLIEHTHOE collep KaHue
OKCUTIeMOrjio0MHa YMEHbIIIaeTCsl, a BOCCTaHOBJIEHHOTO pacTeT.

B pa3nuuHBIX yCIOBUSIX NEsITEIbHOCTU MOXKET BO3HMKATh OCTPOE CHIDKEHNE
HaCBIIIEHHOCTH KPOBY KUCIOPOIOM —TunokceMus. [IpmamHbI TUTIOKCEMUN
BechbMa pa3zHooOpa3Hbl. OHa MOXKeET pa3BUBATLCS BelieaCcTBUEe CHIDKeHUs pO » B
aJIbBEOJIIPHOM Bo3ayxe (TIpou3BoIbHAs 3adep>KKa IbIXaHUs, BIbIXaHEe BO3IyXa C
noHwKeHHbIM pO » ), Ipu GU3NUECKUX HAarpy3kax, a Takxke Ipyu HepaBHOMEPHOI
BEHTUJISILIAM Pa3JIMYHbBIX OTHEIOB JIETKUX.

Oo6pazyromuiica B TKaHax CO », muddyHoupyeT B TKaHeBble KalWIJISIphl, OTKY1a
MepEeHOCUTCSI BEHO3HOM KPOBBIO B JIETKUE, I'Ie MEePEeXOaUT B
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Puc. 21. Kpueaa ducconauuu oxcuzemo2100uHa 6 Kpoeu 4ea068eKka 8 noKoe
A — codepucanue HbO 5, 6 apmepuanvholi kposu, B — mo xuce 6 éenosnoii kposu

aJIbBEOJIBI U YIAISETCI C BBIIBIXaeMbIM BO3IYXOM. Y TJIEKMCIIBII ra3 B KpoBU (KaK
n O, ) HaXOOUTCS B IBYX COCTOSIHUSIX: paCTBOPEHHBIN B I1a3me (oKojio 5% Bcero
KOJINUeCTBA) U XMMUYECKH CBSI3aHHbLIN ¢ Ipyrumu BelectBaMu (95%). CO, B



BHUJI€ XUMMYECKUX COeIUHEHUI nMeeT Tpu ¢hopMbl: yrojabHas kuciaota (H, CO 3 ),
conu yroabHoit kuciaoTsl (NaHCO s ) uB cBsizu ¢ remorsiooudHom (HBHCO s ).

B xpoBu TKaHEBBIX KaIUJIJISIPOB OHOBpeMeHHO ¢ noctymieHrueM CO » BHYTpPb
SPUTPOLIUTOB U 00pa30BaHUEM B HUX YTOJIbHOM KUCJIOTHI Mpoucxoaut otaava O »
okcuremoriiobnmHoM. BocctaHoBaeHHBII H B JT1eTKO CBSI3BIBaeT BOOOPOIHEBIE MOHHI,
oOpasymolmecs: Ipy IUCCOIUAIINN YTOJbHOM KMUCIOTHI. TakuM o0pa3oM,
BoccTaHOBJIeHHBIN H B BeHO3HO# KpoBu criocobcTByeT cBga3biBanmio CO 5 ,
A0KCHUTeMOIJI00MH, 00pa3yOLIUIACS B I€TOYHbBIX KaOWIspax, o0J1erdyaeTr ero
oTIavy.

B cocTostHum mokos ¢ mpIxaHrMeM 13 opraHm3Ma 4ejaoBeka ynaisercs 230-250 v
CO. B 1 Munyty. Ilpn ynanesun n3 kposu CO > 13 Hee yXOIUT IIPUMEPHO
SKBUBAJICHTHOE YMCJIO MOHOB BOJIOPOIA.

TakuM TTOpSIIKOM IbIXaHUE YJacTBYET B PETYISIIAN KACIOTHO-IIEIOUYHOTO
COCTOSIHUSI BO BHYTpeHHel cpelie opraHu3mMa.

OOMeH ra30B MeXIY KpPOBbIO M TKaHSIMU OCYILIECTBIISIETCS TaKXKe IMyTeM
nrddy3un. Mexxny KpoBbIO B KAIIMJLISIpaX M MEKTKaAHEBOM SKMIKOCThIO
cyliecTByeT rpagueHT HanpstkeHus O » , KoTopslit coctapasgeT 30-80 MM pT. CT., a
HanpsckeHne CO >, B MHTepCTULIMAIbHOM XXKUIKocTH Ha 20-40 MM PT. CT. BbIIIIE,
yeM B KpoBu. Kpome Toro, Ha ooMeH O » 1 CO », B TKaHSX BJIMSIOT ILIOIIAb
00OMEHHOI MOBEPXHOCTH, KOJIMYECTBO IPUTPOILINTOB B KPOBU, CKOPOCTH KPOBOTOKA,
K03 duLmenTs 1udEPy3un ra3oB B TeX cpelax, yepe3 KOTOPhIe OCYIIeCTBIISIETCS
X MepPeHoC.

ApTrepuanbHasi KpoBb OTHaeT TKaHsIM He Bech O » . Pa3zHocTh Mexny 06.% O, B
MpuTeKalolleil K TKaHsIM apTepuaabHoii KpoBHu (0KoJio 20 00.%) 1 oTTekaroleit ot
HUX BEHO3HOI KpoBbIO (TiprMepHOo 13 00.%)
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Ha3bIBAaeTCsI apTEPUO-BEHO3HOM pa3HOCTHIO 10 Kucaopony (7 06.%). Dra BeanunHa
CIIY>KUT BayKHOM XapaKTepUCTUKOMN IbIXaTeJbHOU QYHKIIMU KPOBU, ITOKa3bIBasl,
Kakoe KoquuecTBo O » mocTaBisioT TKaHaM Kaxkabsie 100 mn kposu. g Toro,
YTOOBI YCTAHOBUTH, KaKasl 4YaCTh MMPUHOCUMOTI'0 KpoBbio O, TIepeXoIUT B TKaH U,
BBIUMCIISIOT KO3(POUIIMEHT yTrImn3anuny (MCoIb30BaHus) Kuciaopona. Ero
OIIPEEISIIOT ITyTeM IeJIEHNSI BEJIMUMHBLI apTepHUO-BEeHO3HOM pa3HOCTH Ha
cogepxkanue O , B apTepuajbHOU KpoBu 1 yMHOXeHHUs Ha 100. B rokoe mis1 Bcero
opranu3Ma kKoaduumeHT ytunuzanuu O » paseH npumepHo 30-40%. OngHako B
MUOKapJie, CepoM BellleCTBe MO3ra, IeYeHU M1 KOPKOBOM CJIO€ MOYeK OH
coctaisieT 40-60%. I1pu TsoKeabIX GU3NYECKMX HArpy3Kax KoapduimeHT
YTWIN3ALMA KUCJIopoaa paboTalolMMU CKeJIETHBIMM MBIIIIIaMHA 1 MIOKapI0OM
nocturaet 80-90%.



B cnabxxenuu mbii O , Ipu TSDKeoi paboTe UMeeT oIpeleIeHHOEe 3HaUeHUe
BHYTPUMBIIIEUYHBIA MUTMEHT M M O T J1 0 0 ¥ H, KOTOPHIA CBSI3bIBAET
monoaHUTENbHO 1.0-1.5.J1 O, . CBa3b O >, ¢ MHOrI00MHOM 00Jiee MpoYHasl, YeM C
remorjaoomHoM. OkcumuorjioouH otaaeT O > TOJBKO MPHU BbIPAKEHHOMU
TUTMOKCEMUN.

10.3. PEI'YJALIUA IbIXAHUSA
Perynsiug BHelIHero gbIXaHMS MpeacTaBisgeT coboii GU3MoJIOrnIecKuii IIpoiece
yIIpaBaeHUs JIETOUYHOM BEHTUJISILIMEN 1151 00ecIiedyeHr s ONTUMaJbHOTO Ta30BOro
coCTaBa BHYTpPEHHEN cpelbl opraHn3Ma B OCTOSSHHO MEHSIIOIINXCS YCIOBUSIX €T0
XKU3HenesaTeIbHOCTU. OCHOBHYIO POJIb B PEryJsSILIMU ObIXaHUSI UTPAIOT
pedIeKTOpHbIE peaKlMKi, BOSHUKAIOIIE B pPe3yJIbTaTe BO30Y>KIEeHNUS
cneuIecKX pelenTopoB, 3aJ10KEHHbBIX B JIETOUHOU TKaHU, COCYIMCThIX
pedIeKCOTreHHbIX 30HaX U CKeJIETHBIX MbIlILax. LleHTpanbHbIM anmapat
peTyasIUM IbIXaHUS MPEeNCTaBISIIOT HEpBHBIE 00pa30BaHUsI CITMHHOTO,
MPOJOJTrOBAaTOr0 MO3ra 1 Bbllle Jexaiux cermeHToB LIHC.
I'ymopanbHag peryasiums gbixanusi, co3nanHas 1. Xonnenom u . ITpuctan okono
50 neT ToMy Ha3al, B MOCJEeIHNE I'oJbl HE HAXOIUT SKCIIEPUMEHTAILHOI'O
MOATBEPXKIEHMS, 0OJBIIMHCTBOM CIELUATNCTOB CUMTAETCS OILIMOOUYHON 1
YIIOMUHAETCsI ceiiyac TOJbKO B UICTOPUUYECKOM IUIaHe. DTO 00YCIOBIIEHO
OTKPBITUEM ceUPUUECKUX PelenTOPOB (MeXaHO- 1 XEMOPELENTOPOB), a TAKKe
IpyTUX pedaeKTOPHBIX BAUSHUN Ha IbIXaTeabHbIN LeHTp. IToaToMy Bce
M3MEHEeHMSI BHEIITHET'0 IbIXaHUs B HACTOSIIIEe BpeMsl OOBSICHSIIOTCSI TOJIbKO
pedIEKTOPHBIMU MEXaHU3MAMMU.
JpIXaTeabHBIA PUTM U yIIpaBJeHUe NesITeIbHOCThIO ObIXaTeJIbHbBIX MBbIIIIL]
reHepupyeTcsl paboTol IbIXaTeJbHOTO LIEHTpa, IIpeaCTaBIsIOIIEero cooom
COBOKYIHOCTb B3aMMOCBSI3aHHBIX HEAPOHOB PEeTUKYJISIPHOU (popmanmn
MPOIOJTrOoBaTOro Mo3ra 1 Bolenexaux otaenoB IITHC, obecrieunBarommx
TOHKO€ IIpUCHOCO0IeHNE IbIXaHUS
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K pa3JIMUHBIM YCJIOBUSIM BHellIHel cpenbl. CoBpeMeHHbIE MpeacTaBlIeHUs 0 paboTe
IBIXaTeJIbHOTO IIEHTPa CBOASATCS K TOMY, YTO YacTh JbIXaTeJbHbBIX HEMPOHOB,
00beIMHEHHBIX B TaK Ha3bIBa€MYIO JlaTepajibHYI0 30HY SIBJsIeTCS 3PPepeHTHO
YacThIO ObIXaTeJIbHOIO LIEHTpa U 00ecneunBaeT NpeuMyIecTBeHHO a3y Bioxa
(MHCIMpaTOpHbIe HelipoHKI). Ipyras rpymnma HelipOHOB, COCTaBJISIONIAS
MeIMaJIbHYI0 30HY, sIBJIsIeTCS apdEepeHTHOM YacThIO IbIXaTeJIbHOTO LIEHTpa 1
obecrmeunBaeT a3y BblgoXa (3KcOUpaTOpHbIe HelipoHhbl). [IpenHa3HaueHne 3Toi
30HBI 3aKJII0YAETCsl B KOHTPOJIE 3a NEPUOJINYHOCTHIO JbIXaTeJIbHOM PUTMUKMU,
OpPraHu3yeMou JJaTepaJlbHOM 30HOM.



B perynsmum npIxaHus Ha OCHOBE MeXaHM3Ma OOpaTHBIX CBS3El MPUHUMAIOT
y4acTHe€ HECKOJIbKO TPYIIT MEXaHOPELENTOPOB JIETKHX.

PenieniTopsl pacTsoKeHUs JIETKMX HAXOISITCS B IVIAIKKUX MBIIIIAX Tpaxeu U
OpOHXOB. AIEKBAaTHBIM pa3dpakKUTEJIEM 3TUX PELIEIITOPOB SBJISIETCS PACTSLKEHUE
CTEHOK BO31yXOHOCHBIX MyTe.

HppuraHTHBIE peLIENITOPHI PACHOI0XKEHBI B SIIUTEINAIBLHOM CJIO€ BEPXHUX
IbIXaTeJbHBIX MyTel U pa3apakaloTcs MPU U3MEHEeHUN 00beMa JIETKUX, a TakKe
MpU MMHEBMOTOPAKCE, KOJJIArce U JeMCTBUM Ha CIM3UCTYIO Tpaxeru U O6pOHXOB
MEXaHWYECKUX WM XUMUUYECKUX pasnpaxuTeneit. [Ipy paznpakeHnun stux
peLenTopOB y YeJOoBeKa BO3HUKAIOT KalllJIeBOU pedekc, mepiieHne 1 X KeHue,
yyJallleHWe IbIXaHWsI U OpPOHOCIIa3M.

JI>ku1 - perienTopbl paclooXeHbl B CTEHKaX aJdbBeOJI B MeCTaX MX KOHTAKTa C
KanuwIsipaMy, HO3TOMY MX €Ill€ Ha3bIBAIOT IOKCTAKAMWLISIPHbIE PELENTOPbI
JIETKUX. DTU peLenTopbl GOpMUPYIOT YacTOe MOBEPXHOCTHOE NbIXaHUE MPU
MaTOJIOTUM JIeTKUX (BOCIIaJieHue, OTeK, MOBPEXIeHNsI JerOUYHOM TKaHM), a TaKXKe
pazapaxaroTcs MpU AEVCTBUM HEKOTOPBIX OMOJOTMYECKN aKTUBHBIX BEIIECTB
(HUKOTUH, TUCTAMUH U JIp.).

[TponnpropenienTophl AbIXaTeAbHbBIX MBIIIL (MeXpeOepHbIE MBIIILIbI, MBIIIIIIBI
>KMBOTAa) 00€CIeUnBAIOT YCUIeHE BEHTUISIUM JIeTKUX TIPU TTOBBILLIEHUN
COMNPOTUBJICHUS IbIXaHUIO.

[Tognep>kaHue MOCTOSTHCTBA ra30BOr0 COCTaBa BHYTPEHHEN Cpelbl OpraHrn3Ma
peryJupyeTcs C IIOMOIIbIO LIEHTPATbHBIX U NepUdepUIECKIX XEMOPELIEIITOPOB.
LleHTpanbHbIE XEMOPELIENITOPHI PACIIOJIOXKEHBI B CTPYKTYypax NpOa0JATrOBaTOroO
MO3Ta, 1 OHM YYBCTBUTEJIbHbI K U3BMEeHEeHUIO pH MeXXKIIeTOUHOM >KMIKOCTH MO3Ta.
DTHU peLenTopbl CTUMYJMPYIOTCS HOHAMU BOJIOPO1a, KOHIIEHTpALMsI KOTOPbBIX
3apucutT oT pCO > B KpoBHU. [Ipu cHIKeHnU pH MHTEepCTULIMATBHON KMAKOCTHU
MoO3ra (KOHLIEHTpalusl BOJOPOIHBIX MOHOB PacTeT) AbIXaHWe CTaHOBUTCS OoJiee
r1y6okuM 1 yacteiM. HanmpoTus, npu yBeanueHun pH yrHeraetcss akTHBHOCTh
IbIXaTeJbHOrO LIEHTPa U CHUZKAETCSI BEHTWISILIUS JIETKHX.

[lepudepuueckue (apTepruanbHble) XeMOPELEOTOPhl PACIIONOXEHbI B IyT'e a0PThI U
MecTe JeJieHMsT 001eil COHHOM apTepuu (KapOTUIHBIA CUHYC). DTU pelenTophl
BBI3BIBAIOT pe(IEKTOPHOE
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yBeJIMYEHNE JIeTOYHOI BEHTWISILIMU B OTBET Ha CHIbKeHHe pO » B KPOBU
(runmokcemusi).

AddepeHTHbIE BIUSHUS ¢ pabOTAIOIIMX MBIIIIL OCYIIECTBIISIFOTCS 6J1arogapsi
pa3apakeHUI0 IPOIIPUOPELIEITOPOB, YTO MPUBOAUT K YCUJICHUIO ObIXaHUS
pedaeKTOpHbIM ITyTeM. [IoBbIIIEHME AKTUBHOCTHU ABIXAaTEJIBHOTO LIEHTPA B 3TOM



cliydae SIBJISIeTCS pe3yJIbTaTOM paclpOoCTpaHEeHUsT BO30Y>KIEHUS 110 pa3IMYHbIM
otnenam LHHC.
CyliecTBeHHOE BO3IECTBIE HA PETyJISILMIO ObIXaHUsI OKa3bIBalOT U
ycaoBHOpedIeKTOpHBIE BAUSHUS. B 4acTHOCTHU, AMOLIMOHAIbHBIE HArpy3KHU,
MpeNCcTapTOBbIe COCTOSIHUSI, TUITHOTUYECKIE BHYIIIEHUS, BIUSIHUS
nHauddepeHTHBIX pa3apaxkuTeneil, couetaBiumxcs padee ¢ u36bITkoM CO 5
camMoobOyudeHMe yIIpaBJIeHUIO JbIXaHWEeM MOJATBEpKIaoT cKkazaHHoe. JlerouHast
BEHTWISILIS 3aBUCUT TaKKe OT 0COOeHHOCTel reMoauHaMuKkuy (ypoBeHb AJl,
BennunHa MOK), TeMniepaTypbl BHEIIHel cpeabl U ApyTruX ¢GaKTOPOB.
11. IMIIEBAPEHUNE

IuineBapeHeM Ha3bIBaeTCs mpolecc GU3NUEeCKOl U XMMUUeCKO nepepaboTKu
MUILM, B pe3yJbTaTe KOTOPOro CTAHOBUTCS BO3MOXKHBIM BCAachIBaHME MUTATEIbHBIX
BEIIeCTB 13 MUILeBAPUTEILHOIO TpaKTa, MOCTYIUIEHUE UX B KPOBb 1 UMY U
yCBOEHIE OPraHU3MOM.

11.1. OBIIIAA XAPAKTEPUCTUKA ITNMIIEBAPUTEJIbHbBIX

INPOLIECCOB

B nuimeBapuTebHOM anrapaTte IIPOUCXOISIT CJIOXKHbIE PU3UKO-XUMUYECKIE
MpeBpalleHns] UL, KOTOpbIe OCYILECTBIISIOTCS 61arogapss MOTOPHOIA,
CEKpeTOpHOI1 M BcachiBarolleit ero pyHkuusiM. KpoMme Toro, oprassl
MUILEeBaPUTEIbHON CUCTEMBI BLITIOJHSIIOT U 3KCKPETOPHYI0 QYHKIIMIO, BHIBOJIS U3
opraHu3Ma OCTaTKU HelepeBapeHHOM MUIIN 1 HEKOTOpbIe MPOIYKTHI 0OMeHa
BEIIECTB.
dusnyeckas 06paboTKa NMUILIKA COCTOUT B €€ pa3MeIbUeHNH, ITepeMeTNBaHIN 1
pPacCTBOPEHUHU COIEepKaIMXCs B Hell BelllecTB. XMMUUECKe M3MEHEHMS UL
MIPOMCXOIIT MO BIUSHUEM TUAPOJIUTUYECKIX TTUIIeBapUTEIbLHBIX (ePMEHTOB,
BbIpabaThIBa€MbIX CEKPETOPHBIMU KJI€TKaMM IMUIleBapUTEIbHBIX XeJie3. B
pe3yJbTaTe 3TUX MPOILECCOB CIOXKHBIE BelllecTBa MUILIK pacIleILIsIIOTCsI Ha 6ojiee
MPOCThIE, KOTOPhIE BCACHIBAIOTCS B KPOBb WIM JUMQPY U yUaCTBYIOT B OOMeHe
BelllecTBa opraHusme. B mpoiiecce repepadboTK Nullia TepsieT CBOM BUIOBbLIE
crneuuduueckre CBOMCTBa, MpeBpallasCh B IIPOCThIE COCTaBHBIE DJIEMEHTHI,
KOTOpPbIe MOTYT OBITh MCIIOJIb30BaHbI OPTraHU3MOM.
C 1enb0 paBHOMEPHOT'O U 00JIee TIOJTHOTO TiepeBapuBaHUS IMUILN
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TpeOyeTcs ee epeMelllMBaHue U MepeIBIDKeHIe 110 3KeTy J0YHO-KUILIEYHOMY
TPakTy. DTo obecreuyrnBaeTcss MOTOPHOI (QYHKIIMEl MUIeBapUTEIbHOTO TpaKTa 3a
CUeT COKpaIlleHUs TJIaIKMX MBIIII] CTEHOK KeayIKa 1 KuineuyHnka. Mx
IBUTATeIbHAsI aKTUBHOCTb XapaKTepU3yeTcs MePUCTAILTUKON, pUTMUYECKOMN
cerMeHTaIell, MaITHUKOOOpa3HBIMU JIBIDKEHUSIMUA M TOHUYECKIM COKpAIleHEM.



CekpeTopHast GYHKLMS MUILIEBapUTEILHOIO TpaKTa OCYILEeCTBIISIeTCS
COOTBETCTBYIOIIMMHU KI€TKaMU, BXOISIIXMU B COCTAB CIIOHHBIX 3Kejie3 MOJOCTHU
pTa, XeJie3 XKeJlyIKa U KAIIIEYHUKA, a TaK>Ke TOIKey TIOYHOM XKeJle3bl U ITeYeHM.
[IumeBapuTenbHBINA CEKPET NPEaCcTaBIsieT CO00I pacTBOP 3JIEKTPOJIUTOB,
conepxkaluii GepMeHThI 1 IpyTrue BellecTBa. BeiaeastoT Tpu rpymnmnsl pepMeHTOB,
MNPUHUMAIOIIMX YyJacTHe B MMILeBapeHUN: 1) mpoTeasbl, paclernstoline 0eaKu;
2) numnassbl, pacllerisiole XUphbl; 3) KapOboruapasbl, paclleIIsole YIaeBOIbl.
Bce nuieBapuTeabHbIe XKeje3bl BIpadaThIBAIOT OKOJIO 6-8 TUTPOB CEKpeTa B
CYTKH, 3HaUMTEJIbHas 4aCcTb KOTOPOTro IMOABEpraeTcsl 00paTHOMY BCAChbIBAaHUIO B
KUIIIEYHUKE.

[IumeBapuTenbHasl cucTeMa UrpaeT BaxkKHYIO pOJib B MOAOep>KaHUM TroMeocTasa
O0aromapst ee aKCKpeTopHOU (pyHKIMM. [InineBapuTenbHbIe XXeae3bl CIOCOOHBI
BBIIEJISITH B OJOCTh XKeJIyJOUYHO-KUILIEYHOTO TpaKTa 3HAYMTEIbHOE KOJIMYECTBO
a30TUCTBIX COeNMHEeHUI (MOUYeBMHA, MOUYeBasi KMCJIOTa), BOJbI, COJIE, pa3IMUHbIX
JIEKapCTBEHHBIX 1 SITOBUTHIX BellecTB. COCTaB M KOJIUYECTBO MUILIEBAPUTEIbHbBIX
COKOB MOTYT SIBJISITbCSI PETYJISITOPOM KMCIIOTHO-IIEJIOYHOI'O COCTOSIHUSI U BOITHO-
cojeBoro oomena B opranusmMe. CyllecTByeT TeCHasl B3aUMOCBSI3b BhIIEJIUTEILHOMN
GyHKIIMM opraHOB NuIIeBapeHUs ¢ QyHKIIMOHATBHBIM COCTOSIHAEM IIOYEK.
HccnenoBanue ¢pu3nona0ruy uileBapeHus sIBIsieTcs Ipexae Bcero 3aciayroi M.
I1. ITaBnoBa u ero yueHukon. MMu 0b11 pa3paboTaH HOBbIA MeTO U3yUYEHUSI
>KeJIy JOYHOM CeKpeLiMi — OMNepaTUBHBIM MyTEM BbIKpanBajaach 4acTh XKeayIKa
cobaKu ¢ coxpaHeHUEeM BereTaTUBHOM MHHEpBallMK . B 3TOT MaleHbKUA
KeJlyJo4YeK BXKUBJISIach QUCTyIa, Jarolasi BO3MOXKHOCTD I10JIy4aTh YMCThIA
>KeJ1yIOUHBINA COK (06€e3 mpuMecH IUIIN) Ha JIIoOOM 3Talle IUIeBapeHUsl. DTO
MO3BOJIMJIO TTOAPOOHO XapaKTepru30BaTh QYHKIIMM OpTraHOB MUILEBAPEHUS U
PACKPBITh CI0XKHbIE MEXAaHU3MbI UX OdedTeabHOCTU. B 3HaK nmpusHaHus 3acayr U.
I1. ITaBnoBa 1o ¢puszmonoruu nuieBapeHus emy 7 oktsaopss 1904 r. 6v11a
npucyxxneHa Hobenesckas npemus. JlanpHeliie nuccieoBaHUs MPOLECCOB
nuiieBapeHus B tabopatopum W. I1. [1aBaoBa packpbelinm MeXaHU3MbI
IesITeJIbHOCTU CJIIIOHHBIX U MOIKEIyIOYHOM Kejie3, ITeYeH! U Kejle3 KUILIeYHMKa.
ITpu aTOM OBLIO YCTAHOBIEHO, YTO UeM BHIILIE PACIIOI0KEHBI 3Keae3bl [IOXOdy
MUILeBapUTEIbHOIO TpaKTa, TeM 0oJiblliee 3HaueHNe MMEeIOT HEpBHbIE MeXaHNU3MbI
B peryJisiiuu ux GyHkuuii. JlesareIbHOCTD XKeJie3, HaXOISIIUXCS B HIDKHUX
OTIeJIaX MUILEeBAPUTEILHOTO TPaKTa, PeryJupyeTcs NpeuMyIleCTBEHHO

T'YMOpPaJbHBIM ITyTEM.
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11.2. IMINEBAPEHHUE B PA3JIMYHBIX OTAEJAX XEJIYJI0OYHO-
KHUIHNEYHOI'O TPAKTA
ITpouecchl nuieBapeHns B pa3HbIX OTAeaaX >KeJly JOYHO-KUIIEYHOT O TpaKTa
MMEIOT CBOM OCOOEHHOCTHU. DTU OTJIMYMS KacaroTcsl PU3UUYECKON M XUMUYECKOMN
nepepaboTKy UL, MOTOPHOM, CEKPETOPHO, BCACHIBAIOIIEH W BBIAEIUTEILHON
(QyHKIMIT OpraHOB MUIEBAPEHUSL.
11.2.1. IMINEBAPEHHUE B ITOJTOCTHU PTA

IlepepaboTka NpUHATON NUILIY HAUMHAETCSI B pOTOBOM MOJIOCTU. 31eCh
HPOUCXOISIT €€ U3MeIbYeHrEe, CMAaUYMBaHWE CIIOHOM, aHAJIN3 BKYCOBBIX CBOMCTB
MUY, HaYaJdbHBII TMAPOJIN3 HEKOTOPHIX MUILEBHIX BEIIECTB U (pOpMUPOBAHNE
MHIIeBOTO KOMKa. [Inima B moocT pra 3amep>xuBaercs B Tederue 15-18 c.
Haxonsice B poTOBOM MOJIOCTH, NHUIA pa3apakaeT BKYCOBbI€, TAKTUJILHbIE 1
TEMIIepaTypPHbIE PELIENITOPHI CAU3UCTOM 000JTOUYKM M COCOUYKOB SI3bIKA.
PaznpazkeHue 3TUX pelienTOPOB BhI3bIBaeT pedIeKTOPHbIE aKThl CEKpelnn
CJIFOHHBIX, >KE€J1Y JOUYHbIX U ITOIXKeJIyJOYHOM Xele3, BEIXO XKeJI4d B
TBEHAAIATUIIEPCTHYIO KUIIKY, U3MEHSIET MOTOPHYIO aKTUBHOCTbD XKeJIyIKa, a
TaK>Ke OKa3bIBA€T BaXKHOE BIIMSIHME Ha OCYILECTBJIEHUE >KeBaHUsI, IJIOTaHUS U
BKYCOBYIO OLIEHKY MUIIIN.
ITocne n3amMenbueHUs U nepeTUpaHus 3y0aMu IUIA TTOABEPraeTcss XMMUIECKOM
obpaboTke 6Jiarogapsi 4eMCTBUIO TUIPOIUTUUECKUX PepMEHTOB €11 I0HbI. B
MOJIOCTb PTa OTKPBIBAIOTCS MPOTOKM TPEX I'PYIIN CIIOHHBIX XKEJIE3: CAU3UCTBIX,
CEPO3HBIX U CMEIIaHHbIX: MHOTOUYNCIeHHbIE XKeJI1e3bl POTOBOM ITOJIOCTHU U SI3bIKa
BBIIEIISIIOT CIM3UCTYI0, 00raTyr0 MYLIMHOM CIIIOHY, OKOJOYIITHBIE JKE€I€3bl
CEKpEeTUPYIOT >KUIKYI0, CEpO3HYIO CIIOHY, Ooratyio (pepMeHTaMu, a
nomguentocTHble M1 moabs3bIdHbIE — BBIIEISIOT CMEIIAaHHYO CIIOHY. benkoBoe
BEILIECTBO CJIOHBI MYIIMH JIeJaeT NUIEBO KOMOK CKOJIB3KUM, YTO 0o0jieryaet
IJI0TaHWE MUIIYA U IPOJBUKEHME €€ T10 MUIIEBOIY.
CnroHa— TepBbIil IUILEBAPUTEIbHBINA COK, KOTOPBIA COOEeP>KUT TUAPOIUTAYECKIIE
dbepMeHTHI, paciueruisiomue yriesoabl. PepMeHT CiIroHBI aMuiIasa (ITUAJIAH)
MpeBpalaeT KpaxMajl B Iucaxapuibl, a GepMEeHT MajlbTa3a — OuUcaxapuibl B
MoHocaxapuabl. [IoaToMy npu 1OCTaTOYHO OJIUTEIHLHOM IepeXKeBbIBAHUU UL,
coliepaKallleld KpaxMmall, oHa mprobpeTaeT caaakuii BKyc. B cocTaB CItoHBI BXOIST
TaKkKe Kucaas U menouyHast pocdartasbl, HE0OJbIIOE KOJIUYECTBO
MPOTEONUTUUYECKUX, JIMTTOJIUTUIECKUX pepMEeHTOB 1 HyKjea3. CitoHa obagaeT
BBIpaXK€HHBIMM 0AKTE€PULIAIHBIMMA CBOMCTBAMM, O0YCIOBIEHHBIMA HAJTUYEM B
Hel ¢depMeHTa JIM301IMMa, pacTBOPSIOlIero o60ygouky 6akrepuii. O0I1ee Kojde-
CTBO CJIIOHBI, BhIIEJISIEMOe 32 CYyTKU, MOXKET cocTaBsTh 1 -1.5 .
CdopmupoBaHHBI B pOTOBOI MOJOCTU MUILIEBOI KOMOK IepeMelaeTcsl K KOPHIO



SI3bIKa U Jajiee MOCTYyIaeT B IIOTKY.
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AddepeHTHasg MIyabcalys IpU pa3apasKeHUN pelenToOpOB 3eBa U MSITKOTO Heba
repenaeTcs o BOJIOKHAM TPOMHUYHOTO, SI3BIKOTJIOTOYHOT'O M BEpXHET0 ropTaH-
HOI'o HepBa B ILIEHTP IVIOTaHMSI, HAXOISIIMIACS B TIpogoarosatoM Mo3re. Orcroaa
a¢ddepeHTHBIe UMIYILCHI CJIeNYIOT K MBIIILIAM TOPTaHU U TJIOTKH, BHI3LIBASI
KOOPIMHUPOBAaHHbBIE COKpaILleHNS.

B pe3ynbraTe mociie1oBaTeIbHOTO COKpAIEHUST 3TUX MBIIII] MUIIEBOI KOMOK
MOCTYyIaeT B MUILEBO 1 ajiee nmepeMelaeTcs K XKenynKy. 2Kuakas nuia
npoxoaut nuieson 3a 1 -2 ¢; TBepnas — 3a 8-10 c¢. C 3aBepiieHreM akTa
IVIOTaHUS HauMHaeTCs XKeJlyIoYHOe MUIleBapeHue.

11.2.2. IIMIIEBAPEHUE B XEJIYJKE
IuineBapuTeabHble GYHKIINM KeTyaKa 3aKJIH0UaloTcs B IEMOHUPOBAHUM TTUIIHU, €€
MeXaHNYeCKOM M XMMUYEeCKOI 00paboTKe 1 MOCTeNeHHO! 3BaKyalliy MUILEBOTO
COJIEpP>KMMOT0 Uepe3 IIPUBPATHUK B IBEHAMIIATUNIEPCTHYIO KUIIKY. XUMUUecKast
00paboTKa MUILK OCYILECTBISIETCS 3KeayJOUHBIM COKOM, KOTOPOTO y YeJoBeKa
obpasyercd 2.0-2.5 1 B cyTku. 2KenyIOUHBII COK BBIOEISIETCS MHOTOUYNCIIEHHBIMU
JKeJie3aMHU TeJjla XKeJlyIKa, KOTOpble COCTOSIT U3 TJIaBHBIX, OOKJIagOYHbIX U
no0aBOYHBIX KJIeTOK. I'J1aBHBIE KJIETKU CEeKPETUPYIOT MUIlleBapUTeIbHbIe
depMeHTBI, 00KIaI0UYHbIe — COJISITHYIO KUCIOTY M JO0OaBOYHbIE — CJIM3b.
OcHOBHBIMU PepMEHTAMM KeJTy JOYHOTO COKa SIBJISIFOTCS IpoTeasbl U aurasza. K
MIpOoTea3aM OTHOCSTCS HECKOJIBKO TTeTICMHOB, a TakKxKe JXKeJIaTUHA3a U XMMO3MH.
IlericuHBI BBIOESIIOTCS B BUIE HEAKTUBHBIX MENCUHOreHoB. IIpeBpalenue
METICMHOTEHOB M aKTUBHBIN METICUH OCYIIECTBISIETCS MO BO3IECTBIEM COJISTHOM
KUCAOTHI. [lencuHbI pacIlernsoT 0eJIKM J0 MoJuIenTuaoB. JanpHedmii pacia
UX IO aMUHOKMCJIOT IIPOUCXOIUT B KMIIIEUHNKE. XMMO3UH CTBOPA*KMBaeT MOJIOKO.
JInmasa XXeJyIOYHOr0 COKa pacIIeIUIsIeT TOJIbKO 3MYJIbI'MPOBaHHbBIE XKUPHI (MO-
JIOKO) Ha IJIULEPUH U KUPHbIE KUCIOTHI.

KenymouHblil COK MMeeT Kucaylo peakiuo (pH mpu nepeBapuBaHuy MUILIKA paBeH
1.5-2.5), uyto obycnoBneHo coagepxkaHueM B HeM 0.4-0.5% comnsHol KUCIOThI. Y
3JI0POBLIX Jronei mis HeiTpanuzamuu 100 M1 xxerygouyHoro coka Tpebyercs 40-
60 MJI TEIMHOPMAJILHOTO pacTBOpa IIeJOUYr. DTOT MOKa3aTeIb Ha3bIBaeTcs 00Iei
KHUCJIOTHOCTBIO Key 1ouHOoTO coka. C yyeToM o0beMa ceKpelliy Y KOHIIEHTpaLuu
BOJOPOIHBIX MOHOB OIpeeIIsieTcs] TaKKe NeOuT-yac CBOOOIHOM CONSTHOM
KUCJIOTHI.

Causb Key JIOYHOTO coKa (MyLIMH) TIpeJcTaBiIseT co00i CI0XKHbBIN KOMIUIEKC
TJTIOKOTIPOTEMIOB U APYTUX O0€JIKOB B BUJIe KOJUIOMIHBIX pacTBOpPOB. MyIH
MOKpPBIBAET CIM3UCTYIO KeayIKa 10 BCeil MIOBEPXHOCTHU U MpeloXpaHseT ee Kak OT



MeXaHNYeCKUX MOBPEKIEHNI, TaK U OT caMoIlepeBaprBaHMs, TaK KaK OH 00y1agaeT
BbIpaXKeHHOU aHTU-TIENTUYECKON aKTUBHOCTBIO U CIIOCO0EH HeUTpain30BaTh
COJISTHYIO KUCJIOTY.
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Becw npoliecc xkeaynoyHO ceKpellny MPUHITO OeJIUTh Ha TpHU ¢da3hbl:
CJIOXXHOPEDIEKTOPHYIO (MO3TrOBYI0), HEMPOXUMHUUYECKYIO (CKeJTyJOYHYI0) U
KUIIEUHYIO (OyoJaeHalbHYIO).
CekpeTopHasl IesITebHOCTD KeJTyaKa 3aBUCUT OT COCTaBa M KOJIMYECTBA
rnocTrynaroueit nuiy. MsicHasl TIMIa SIBJISIETCS] CJILHBIM pa3apaskuTesieM
JKeJIy HOUHBIX 3KeJie3, NeSITeIbHOCTh KOTOPBIX CTUMYJIMPYETCS B TeUeHUEe MHOTHX
yacoB. [Ipu yrieBogHo# nuille MakKCUMajlbHOE OTIeJIEHUE 3KeIyJOUYHOTO COKa
MPOUCXOIUT B CIOXKHOpedJIEKTOPHOU (paze, 3aTeM CeKpellnsl CHIDKaeTCs.
Topmo3siiiee Bo3aeiicTBIE Ha 3KeJTyJOYHYIO CEKpPEeIldio OKa3bIBAIOT KUD,
KOHIIEHTpUPOBAHHbIE PACTBOPHKI COJIEH, KUCIOT U IeJIOUeid.
IlepeBapuBaHue NUIIM B XXeJIyOKe OOBIYHO IIPOUCXOINT B TeUeHHNe 6-8 JacoB.
JIMTeIbHOCTh 3TOTr0 Mpollecca 3aBUCUT OT COCTaBa IUIIH, ee oO0beMa 1
KOHCHUCTEHIINH, a TaKKe OT KOJIMUECTBA BBIIEIMBIIETOCS XKeJIyJOUHOIO COKa.
Oco0eHHO MoJITo B 3KeayaKe 3amepkuBaeTcs skupHas nuia (8-10 yacoB u 6oiee).
Kungkoctn riepexonsT B KAIIEUHNUK Cpa3y 3Ke MOocje UX MOCTYIUIEHUS B 3KeTyIOK.
11.2.3. IUIIIEBAPEHUE B JIBEHAJIIIATUITEPCTHOM KNUIIIKE
B o6ecneuyeHnn KuiieuyHOTo MuileBapeHus: 00JIbIIoe 3HaueHe UMEIOT IIPOLIECCHI,
MPOUCXOIIINE B IBEHAIIATUIIEPCTHON KUIIKE. 311eCh MUIEBbIe MacChl
MOABEPraroTCsl BO3AEUCTBUIO KMIIIEUHOI'O COKa, XKeJTUM 1 COoKa IOIKey IOYHOM
keJe3nl. [IiMHa nBeHaOATUTIEPCTHON KUILIKY HeBeJIMKa, TI03TOMY MHIIla 3eCh He
3aJlep>KIBaeTCsl, 1 OCHOBHbIE MPOIIECCHI MUILIeBapEeHUsI IIPOUCXOIST B
HIDKeJIeXKallX oTaeNlaX KulleuyHrKa. KuieuHslii cok, o0pa3yeMblii Xeje3aMu
CIIM3UCTOM 000JIOUKM ABEHAOIIATUNIEPCTHOMN KUIIKH, COINEPKUT OOJIbIIOE
KOJIMYECTBO CJIM3U U PepMEHT IenTuaa3y, pacileristonmii 6eaku. bonee ciaboe
IefiCTBHE BTOT COK OKa3bIBAaeT Ha XXMUPHI U KpaxMai. B HeM comepKuTcs TaksKe
depMeHT 3HTepOKMHA3a, KOTOPBI aKTUBUPYET TPUIICMHOTEH MOIKETy JOYHOTO
coka. KineTku nBeHanaTUnepCcTHOM KUIIKM BhIpabaThIBAIOT IBa TOPMOHA —
CEeKpPEeTUH MXOJICIIMCTOKMHNH — MaHKPEO3UMUH, YCUJIMBAIOIINI CEKPELIIO
MOIXKeJTY IOYHOM KeJie3bl.
i Kncinoe comep:kmmoe KeayaKa Ipy nepexone B IBeHAIIATUIIEPCTHYIO KUIIKY
npuobpeTaeT LIEJIOYHYIO peaKIIUIo O BIUSHUEM KeJT4d, KUIIIeUHOI'o 1
MOIXKeJIy IOYHOTro coKa. Y uenoBeka pH nyoneHaqIbHOro Cogep>KMMOro
kosnebsnercs ot 4.0 no 8.0. B runponmnze nutaTeabHbIX BEIIeCTB, OCYILECTBISIEMOM
B IBEHAATUIIEPCTHOM KUILIKE, 0COOEHHO 3HAaUMMa POJib COKa IOIKey I0OYHOM



>KeJIe3Hhl.

3HaueHe MOIKeyJOUYHOM Kele3bl B IUIeBapeHU oueHb BeJruko. OCHOBHasI
Macca TKaHU TIoIKeJIyJOUHOM JKeie3bl BhIpabaThIBaeT MUILIeBAapUTEILHBINA COK,
KOTOPBII BHIBOAUTCS Yepe3 MPOTOK B MOJOCTh ABEHANIATUNEPCTHOM KUIIKU. Y
yeJioBeKa 3a CyTKM Bhiuensgercsd 1.5-2.0 i
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MOIXKEeJIY JIOYHOT'O COKa, IpeACTaBIISIIoIIero cob0il Mpo3pavyHy o KUIKOCTh CO
menouyHoit peaknueit (pH = 7.8-8.5). Cok momKkenyIo4Hoii XKejie3bl 0oraT
(depMeHTaMu, KOTOpbIE€ PACILIEILISIIOT 0€JIKH, XKUPHI U YIJIEeBOIbl. AMMIa3a,
JlaKTa3a, HyKJjieas3a 1 JiIa3a CEeKpeTUPYIOTCS MOIKeNy T0YHOM’ 3Keae30ii B
aKTMBHOM COCTOSIHMY M PACLIEIUISIIOT COOTBETCTBEHHO KpaxMaJl, MOJIOUYHBIN caxap,
HYKJIE€UHOBBIE KMCJIOTHI U 3KUpbl. HyKJiea3pl (TpUIICMH U XMMOTPHUIICUH )
00pa3yroTcs KJIIETKaMU KeJie3bl B HeIesITeIbHOM COCTOSIHUM B BUIE TPUIICMHOTEHA
1 XMMOTPUINCUHOTeHA. TpUIICMHOIeH B ABE€HANIIATH II€PCTHOM KUIIIKE MO/I
nericTBreM ee pepMeHTa SHTepO-KMHA3bI IIpeBpallaeTcs B TpUrcuH. B cBoro
ouyepelb, TPUIICUH MpeBpallaeT XUMOTPUIICUHOIEeH B aKTUBHbBIA XMMOTPUIICHUH.
ITon BaustHUEM TPUIICUHA M XMMOTPUIICUHA pacIIeIIsIIoTCsT OeJIKU 1
BBICOKOMOJIEKYJISIPHbIE MOJUIIEIITUILI 1O HU3KOMOJIEKYISIPHBIX MENTUI0B U
CBOOOJHBIX AMUHOKHUCIIOT.

3HauMTebHA POJb IleUeH! B nuieBapeHuu. KiieTku rneuyeHu HerpepbIBHO
BBIIEJISIIOT K€I4b, KOTOPasI SIBJISIETCS OJHUM M3 BaXKHEMIIMX MUILEBAPUTEIbHBIX
COKOB. ¥ dejioBeKa 3a cyTKM obpasyercs okoao 500-1000 ma xemun. I1ponecc
o0pa3oBaHMsI JKeIYU UIET HeIIPpEePhIBHO, a MOCTYILICHUE €€ B
IBEHAILATUIIEPCTHYIO KUIIKY — MEePUOINUECKI, B OCHOBHOM B CBSI3U C IIPUEMOM
nuiy. HaTolak >kejaub B KUIIEUHUK He TTIOCTYNaeT, OHA HAIIPaBJISIETCS B SKETUHBIN
MMy3bIpb, '€ KOHIIEHTPUPYETCS U HECKOJILKO U3MEHSIET CBOI COCTaB.

B cocTaB xemuu BXOAST 3KeTUYHbIE KUCJIOTHI, XKeJIYHbIE MUTMEHThI U IpyTrue
OpraHmJecKre 1 HeopraHndeckue BellecTBa. 2KeJTyHble KUCIOThHI IPUHAMAIOT
y4JacTue B mpolecce IepeBapruBaHus XXupa. ZKeTuHbllii TUTMEeHT OrinpyOvH
o0pa3yeTcs Kak KJeTKaMU IeYeHU, TaK 1 U3 reMOorjo01Ha B mpolecce
pa3pyllIeHMs] TaM pUTPOLUTOB. TeMHbIN LIBET 3KeJ1ur 00yCIOBJIeH HaJluuieM B
HEM 3TOr0 IMMTMEHTA.

2Kenuypb NOBbBIIIAET aKTUBHOCTh (PEPMEHTOB IOJIXKEIYy JOYHOIO Y KUIIIEYHOTO COKOB,
ocob0eHHo nuna3bl. OHA ASMYJIBTUPYET XKUPhl X pACTBOPSIET NPOIYKTHI UX
TAIPOIN3a, YeM CIIOCOOCTBYeT X BcachbiBaHMIO. Co3maBasl 1IeJI0YHY0 peaKiiio B
IBEHAIIIaTUIIEPCTHOM KUIIIKE, JKeJTUb IPEISITCTBYET pa3pyllIeHUI0 TPUIICUHA
nerncruHoM. OHa BBIINOJHSIET U PETYISITOPHYIO POJIb, SIBJISISICH CTUMYJISITOPOM KeTue
o0pa3oBaHMsI, >Ke14e-BbIIeIEHNS], MOTOPHOU U CEKPETOPHOU NEeATEIbHOCTU



TOHKOTO KuIlleyHMKa. 2Keaub 001amaeT Tak 3Ke 0aKTeproCcTaTuIeCKUMM
CBOICTBaMM, 3aJiep>KMBasi THUJIOCTHBIE TIPOLIECCHI B KUILIeYHUKe. Bennka posb
>KeJIYM BO BCAaChIBAaHUU 13 KUILIEUYHMKA XXUPOPACTBOPUMbBIX BUTAMUHOB, X0JIECTEpU-
Ha, aMAHOKUCJIOT 1 COJICH KaIbLIus.
Ileuenb, 0O6pasysl Keaub, BHIMOIHSIET HE TOJIBKO CEKPETOPHYIO, HO 1
BKCKPETOPHYIO (BBLOECIUTENbHYI0) PyHKIINIO. OCHOBHBIMU OpTraHNYECKUMU
ASKCKpEeTaMU TMeUYEHHU SIBJISIIOTCSI COJIM JKEJITYHBIX KUCIOT, OMInpyOuH, X0JIeCTepUH,
>KUPHBbIE KUCIOTHI U JISLUTHH, a TaKxKe KaJIbLAi, HAaTpUid, XJ10p, OMKapOOHATHI.
ITonamas ¢ >Ke14ybio B KUIIIEYHUK, BCE 3TU BEIIECTBA BHIBOISITCS U3 OpraHU3Ma.
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11.24. IINMIHIEBAPEHUE B TOHKOM KHUIHEYHUKE
ITumesble Macchl (XMMYC) M3 IBEHAALIATUIIEPCTHON KUIIIKU TIepeMelaloTcs B
TOHKUI KUIIIEYHUK, Tl TIPOoJorKaeTcs UX MepeBapruBaHue MUIeBapUTeIbHbIMU
COKaMU, BbIICIMBIIMMMUCS B IBEHAAATUIIEPCTHYIO KUIIKY. B MecTe ¢ TeM, 31ech
HaYMHaeT JEeCTBOBATh M COOCTBEHHBIN KUILIEYHBIN COK, BhIpabaThIBaeMblii
JINOEePKIOHOBBIMU 1 OpYHHEPOBBIMU XKeJie3aMU CIM3UCTOI 000JIOUKM TOHKOM
KMIIKWA. B KUIlIeYHOM COKe COIep>KUTCSI SHTEPOKMHA3a, a TaK Ke IOJIHBII Habop
dbepMeHTOB, paclIeIUISIOIINX 0eJIKU, XUPhI U YIIeBOIbL. DTU (GepMEeHTHI
YY4acTBYIOT JIMIIb B MIPUCTEHOYHOM IHUIIEBAPEHUM, TaK KaK B MOJIOCTh KUIIKW OHU
He BoeIgenstoTcs. [TonocTHOe nuieBapeHe B TOHKOM KUIIIEYHUKE
oCyllecTBsIeTCsl (epMeHTaMHU, ITOCTYIIMBIIMMU C TIUIIEBLIM XuMycoM. IlonoctHoe
nuileBapeHue Haubosee 3PpPEeKTUBHO 11 TUAPOIN3a KPYITHOMOJIEKYJISIPHBIX
BEIECTB.
[TpucteHoyHOE (MeMOpaHHOE) MUllleBapeHne, OTKphIToe akal. A. M. YrojieBbIM B
1950-60-x rogax, MpOUCXOIUT Ha TTOBEPXHOCTU MUKPOBOPCUHOK TOHKOM KUIIIKMU.
OHo 3aBeplIaeT NPOMEXYTOUHBIN 1 3aKJIIOUNTEIbHbBIN 3Tambl MUILeBaApEeHUs IIyTeM
TUIPOJIN3a MPOMEXYTOUHBIX MTPOAYKTOB paciieruieHnss. MUKpOBOPCUHKHA
MpeaCTaBISIIOT COO0OM MMJIMHAPUYECKIE BhIPOCTHI KUIIIEUHOT'O SMUTEJINS BICOTOM
1-2 Mmxm. KonmaectBo nx orpoMHo — ot 50 go 200 mutH Ha 1 MM2 OBEpPXHOCTH
KHUIIKY, YTO YBEJIMUMBAET BHYTPEHHIOIO ITOBEPXHOCTh TOHKOI0O KuieyHuka B 300-
500 pa3. O61mpHas MOBEpXHOCTh MUKPOBOPCUHOK yJIyUIllaeT U IIPOIIeCChl
BcacbhiBaHUs. [IpoayKThl MPOMEKYTOYHOTO THAPOIM3a MOIMAagaoT B 30HY TaK
Ha3bIBAE€MOI II€TOYHOM KaliMbl, 00pa30BaHHOW MUKPOBOPCUHKAMU, T1€
MPOUCXOIUT 3aKJTIOUNTENIbHAS CTaaus TUIPOJIN3a 1 IepeXo ] K BCaChIBAHUIO.
OcHOBHBIMU (pepMEHTaAMU, YYACTBYIOIIUMHU B IPUCTEHOYHOM IUILIeBApEHUH,
SIBJISIFOTCSI aMuJlasa, JIula3a U npoTeasbl. biarogapst aToMy nuiieBapeHuo
npoucxoaut pacieriene 80-90% nenTuIHBIX U TJIMKOJIM3HBIX cBs3ell 1 55-60%
—TPUTIALEPUIOB.



IIpucTeHOUYHOE NUIlIeBapeHNEe HAXOOUTCS B TECHOM B3aUMOIEUCTBUU C
MoJoCTHBIM. [loloCcTHOE NUIlieBapeHre MOATOTaBIMBAET UCXOIHbIE MUILIEBHIE
cyocTpaThl OIS IIPUCTEHOYHOI'O MUIleBapeHus], a TTocjielHee YMeHbIIaeT 00beM
obOpabaThiBaeMOT0 XMMYCa B MOJOCTHOM IMILIEBApPEHUH 3a CUET Mepexoaa
MPOAYKTOB YACTUYHOTO THUAPOJIN3a B IIETOYHYIO KaiiMy. DTU MPOLIEeCChI
cocoOCTBYIOT HanboJjiee MOJTHOMY IlepeBapMBaHUIO BCeX KOMIIOHEHTOB MUILIU 1
MOATrOTaBIMBAIOT UX K BCACHIBAaHUIO.

MoTopHas nesaTeJIbHOCTh TOHKOTO KUIIIeUHUKa obecrneunBaeT nepeMelliBaHue
XUMYCa C NUILIEBapUTEIbHBIMU CEKpEeTaMU 1 NPOIBIKEHHUE €r0 MO KUIIIKe
Osaromapsl COKpallleHHIO KPYTOBOI 1 MPOI0JIbHOM MYyCKyaaTypshl. IIpu
COKpallleHUH! TIPOJO0JIbHBIX BOJOKOH TJIaIKOI MYCKYyJdaTyphbl KMILIEYHUKA
MPOUCXOIUT YKOPOUEHHE yyacTKa KUK, IpY pacciableH — ero yIJMHEeHUE.
[TpomoXKnTeIbHOCT MePUOI0B COKpAIEeHUS 1
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pacciabjieHus] y4acTKOB KMILKM MPY MasiTHUKOOOpa3HbIX ABVKEHUSIX COCTaBJISIET
4-6 c¢. Takag nmeproIMYHOCTh 00yCJIOBJI€HA aBTOMAaTHEl I1agKoil MyCKYyJIaTy phl
KUIIIEYHUKA — CIIOCOOHOCTBHIO MBIIIIII ITIEPHUOINYECKU COKpAIaThCs U
paccaabasaThes 6e3 BHeIIHUX Bo3neicTBuil. CokpallleHUs KpyTroBOM MYCKYJIaTyphl
KUIIIEYHMKA BBI3BIBAIOT MEPUCTATLTUYECKIE NBIKEHUSI, KOTOpPbIe CIIOCOOCTBYIOT
nepenaBIKeHno Uiy Briepen. I1o qanHe KUK OMTHOBPEMEHHO IBUIKETCS
HECKOJIbKO MePUCTAIBTUUECKUX BOJIH.

CokpallleHre MPOAOJbHBIX 1 KPYTOBBIX MBIIIL] PEryJaupyeTcs 0Jy>KIaroluM 1
CUMITaTUYECKUM HepBaMU. bayknaromuii HEpB CTUMYJIMPYET MOTOPHYIO
dyHkumio kuieyHuka. [lo cuMnaTuyeckoMmy HepBYy IepeaaroTcsl TOpPMO3HbIE
CUTHaJbl, KOTOpPbI€ CHIKAIOT TOHYC MBIIII] U YTHETAIOT MeXaHNUYEeCKIUE NBUKEHUS
KuineyHuka. Ha MoTopHY10 (QYHKIMIO KMIIIEYHMKA OKa3bIBAIOT BIUSHUE U
ryMopajibHble (PaKTOPhI: CEpOTOHMH, XOJUH U SGHTEPOKUHUH CTUMYJIUPYIOT
JIBVDKEHNUE KUILIeYHUKA.

11.2.5. IMIHIEBAPEHHUE B TOJICTOM KNHIEYHUKE
IlepeBaprBaHMe IMILIM 3aKaHUYMBAETCS B OCHOBHOM B TOHKOM KUIIIeUHUKE. 2Keie3bl
TOJICTOI'O KMIIIEYHUKA BBIIEJISIOT HEOOJIbIIOE KOJIMYECTBO COKa, 00raToro ClIm3bio
n 6eqgHoro dpepmenTamu. Huzkast pepMeHTaTUBHASI aKTUBHOCTDH COKA TOJICTOT'O
KUIIIeYHMKa 00yCI0BIeHa MaJbIM KOJIMUYECTBOM HelepeBapeHHbIX BEILECTB B
XUMYcCe, TTIOCTyNarIleM U3 TOHKOro KuinedyHuka. CoKooTneJeHre B 9TOM OTIesie
KUIIEYHUKA PETyIUPYyeTCs IIIaBHBIM 00pa30M MECTHBIMM BIUSIHUSIMMU,
MeXaHU4YeCcKoe pa3apaxkeHne ycuianuBaeT cekpenuto B 8-10 pas.
bonbliyto poab B XU3HeAESITeIbHOCTA OpraHn3Ma 1 GYHKIMHU NUlleBapuTEeIbHOTO
TpakKTa urpaet MUKpodJiopa TOJCTOro KUIIIeYHUKA, I1e 00UTal0T MUJLJIMAPIbI



pa3]IMUHBIX MUKPOOPTraHU3MOB (aHa3pOOHbIE M MOJIOYHBIE OAKTepUN, KUILIeUHasI
najouka u ap.). HopmanbHast MukpodJiopa TOJCTOro KMileUYHUKa MMPUHUMAeT
y4acTHe B OCYIIECTBIECHNMN HECKOJBKMX (PYHKIIMIA: 3allMIlaeT OpraHu3M OT
BpPEIHBIX MUKPOOOB; y4yacTBYeT B CUHTEe3€ psiia BUTAMUHOB (BUTAMUHBI TPpYyNIIbl B,
BuTaMuH K) u 1pyrux 61Mojornuyecky aKTUBHBIX BEIECTB; MHAKTUBUPYET U
pasznaraet ¢pepMeHTHI (TPUIICUH, aMiIa3a, XejJaTuHa3a U Jp.), IIOCTYNUBIINE U3
TOHKOTI'O KMIIIEUHMNKA, a TaKxKe cOpakrBaeT yIaeBOObl M BbI3bIBA€T THUEHUE 0el-
KOB. JIBMZKeHMSI TOJICTOTO KUMILIEUHMKA OUYeHb MeJIEHHbIE, [IO3TOMY OKOJIO
MOJIOBUHBI BpeMEeHH, 3aTpauyBaeMoOTo Ha MullleBapuTeabHbIN mponecc (1 -2
CYTOK), UAeT Ha IepeaBUKeHNe OCTaTKOB MUIIMA B 3TOM OTHAeJIe KAIIeUHUKA.
B TojicTOM KMIlIEeYHHKE MHTEHCUBHO IIPOUCXOOUT BCAChIBAHWE BOJBI, BCIIEICTBHUE
4ero o0pa3yroTcs KaJoBble MaCChl, COCTOSIIIME U3 OCTATKOB HelepeBapeHHOM
MUILY, CIU3U, KETUYHBIX MUTMEHTOB 1 0akTepuil. OnopoxKHeHUe IPSIMOI KUK
(medexkarus) ocyuiecTBIsieTcs: peaeKTOpHO.
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11.3. BCACBIBAHME ITPOJAYKTOB ITEPEBAPUBAHUS ITUIIIN
BcacbeiBaHreM Ha3bIBaeTCsl MPOLECC MOCTYIUIEHUS B KPOBb U IMMQY pa3IMyHBIX
BEILECTB U3 MUILEBApPUTEIbHON cucTeMbl. KMIIEUHBIN SNUTEINI SIBASETCS
Ba>KHEUIIMM OapbepOM MeXIy BHEIIHEN Cpeloii, pojb KOTOPOM BBIIOJIHSIET
MOJIOCTh KUILIEYHUKA, 1 BHYTPEHHEU cpenoil opraHu3Ma (KpoBb, 1uMda), Kyaa
MOCTYyNaloT MUTAaTeIbHbIE BEllleCTBA.
BcacbeiBaHue npencrtaBisieT co00i CIOXKHBIN IIpoliece 1 obecreunBaeTcs
pa3IMYHBIMUA ME€XaHU3MaMM: GUIbTpaLeid, CBI3aHHOU C Pa3HOCTHIO
TUAPOCTATUUECKOIO NABJIECHUS B Cpedax, pa3aeJeHHbIX IIOJyIpOHUIIaeMO
MeMOpaHoit; uddy3ueil BelecTB M0 I'paJueHTy KOHIEHTPALIMU; OCMOCOM,
TpeOyIOLIM 3aTpaT 3HEePIUu, ITOCKOJILKY OH IIPOMCXOOUT MPOTU B IpagreHTa
KoHLeHTpanuu. KoinuecTBO BCachIBalOIIMXCS BEIIECTB HE 3aBUCUT OT
norpebHOCTel opraHn3Ma (3a UCKJIIOUeHUEM XKeJie3a U Meliu), OHO
MpOIOpPLMOHAaIbHO MoTpebyieHnto nuiy. Kpome Toro, cimusucras o60jiouka
OpraHoB NuilleBapeHusI 001agaeT CIoCOOHOCThIO N30MpaTeIbHO BCaCchIBaTh OOHU
Bell[eCTBA 1 OTpaHNYMBATh BCAChIBaHUE NPYTUX.
CnocoOHOCTBIO K BCAaChIBaHUIO 00JI1aJaeT SMUTEINN CIU3UCTBIX 00010Y4E€KBCETO
NuIeBapuTeaIbHOr0O TpakTa. Hampumep, cim3ucTas mojgocTu pTa MOXeT BCachbIBaTh
B HeOOJIbIIIOM KOJIMUecTBe 3(pUpHbIE Macjia, Ha Y4eM OCHOBAHO MIPUMEHEHNE
HEKOTOPLIX JIEKapCTB. B He3HaUMTEeNbHOM CTeNeHN CIIoOCOOHA K BCAaChIBaHUIO U
cau3ucTas 00o104Ka Keayaka. Boma, ajikoronab, MOHOCaxapuabl, MUHepaJbHbIE
COJIM MOTYT IIPOXOIUTh Yepe3 CAUBUCTYIO XKeJlyaKa B 000X HallpaBJIeHUSIX.
Haunbonee MHTEHCUBHO IIPOLIECC BCAChIBAHMSI OCYILIECTBISIETCS B TOHKOM



KUIIeYHUKE, 0COOEHHO B TOIEl M MOAB3IOIIHOM KHUILKE, UTO OMpeIeseTcs X
00JBIION MMOBEPXHOCTHIO, BO MHOT'O pa3 MpEBHILIAOIIEl ITOBEPXHOCTh Teja
yenopeka. [lopepXHOCTh KHIlIeUHMKA YBEJIMUYMBAETCS HaJIMUYEM BOPCUHOK, BHYTPHU
KOTOPBIX HAXOMATCS I1aJKKe MBIILIEYHbIE BOJIOKHA M XOPOIO pa3BUTasI
KpoBeHOCHas 1 TuMdaTtrudeckasi ceTb. IHTEHCUMBHOCTD BCaChIBaHUSI
BTOHKOMKMILIEYHNKECOCTaBIs1eToK0102-3 11 B | yac.
YraeBonsl BcachkIBaIOTCS B KpPOBh B OCHOBHOM B BUIE TJIIOKO3BI, XOTSI MOTYT
BCacChIBaThCs M IPyTrre reKco3kl (rajakros3a, ¢pykrosa). BcackiBaHe MpoOUCXOIUT
MNpPEeUMYIIeCTBEHHO B IBE€HAMIIATUIIEPCTHOM KUIIIKE U BEpXHEl 4acTu TOLLEM
KMIIIKKA, HO YaCTUYHO MOXKET OCYIIEeCTBIISIThCS B 3KeIyJIKe U TOJICTOM KUIIeUHUKE,
benku BcachiBalOTCSI B KpOBb B BIJIE aMUHOKUCJIOT U B HEOOJIBILINM KOJIUYECTBE B
BHUJIE TIOJUNENTUIOB Yepe3 CIM3UCThIe 000I0UKM IBEeHAIIIaTUIIEPCTHOM U TOLIEHN
KMIiIoK. HekoTopble aMMHOKUCIOTHI MOT'YT BCAChIBAThCS B 3Ky IKE U
MPOKCUMAJIbHOM YaCTU TOJICTOTI'O KUIIIEYHUKA.
Kupbl BcacbhIBaroTCsl 00JbllIeli 4acThbio B TUM@Y B BUAE XKUPHBIX KUCJIOT U
IJIIeprHA TOJIBKO B BEpXHEU YaCTU TOHKOIrO KMIlIeYHUKa. 2KrpHbIe KUCIOThI HE
pacTBOPUMEI B BOJe, TIOSTOMY MX BcachIBaHUE, a TAKXKe BCachbIBaHUE
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XO0JIeCTepUHA 1 IPYTUX JUNOUIOB IIPOMCXOINT JIUID MPY HAJIMUNU KEJTUH.
Bopna 1 HeKoTopble 3J1eKTPOJUThI IIPOXOISIT uepe3 MeMOpaHbl CIM3UCTOMN
000JI0YKM NUIIEBapUTEIBHOTO KaHajla B 000MX HampaBiaeHUsIX. Boga mpoxoaut
nyteM nuddy3un, U B €e BcaChIBAaHUM OOJBIIYIO POJIb UTPalOT TOPMOHAJILHEIE
dakToprl. HanboJiee MTHTEHCMBHOE BCAaChIBaHUE MIPOUCXOIUT B TOJICTOM
KUIIeyHuKe. PacTBopeHHBIE B BOJ€ COJIM HATPUsI, KaJIMs 1 KaJabIIUS BCaChIBAIOTCS
MPEeUMYIIeCTBEHHO B TOHKOM KUIIIEUHUKE M0 MEXaHU3MY aKTMBHOTO TpaHCIIOpTa,
MIPOTHUB I'paiieHTa KOHIIEHTPAL1M.

12. OBMEH BEILIECTB U DHEPI'A
OOMeH BellecTB U SBHEPTUM — 3TO COBOKYITHOCTh (PM3UUYECKUX, XUMUUECKIX U
dur3ronornyecKux mpoueccoB YCBOSHUS MUTATEAbHBIX BEILIECTB B OpraHU3Me C
BBICBOOOXKIeHEM 3Heprun. B oOMeHe BelecTB (MeTaboin3Me) BhIACISIOT JBa
B3alIMOCBSI3aHHBIX, HO pa3HOHAMNpaBJeHHBIX Mpolecca — aHa0o0IU3M U
KaTaboym3M. AHA00JIM3M — 3TO COBOKYIHOCTH IIPOILIECCOB OMOCUHTE3a
OpraHM4YecKrX coeIMHEHUI, KOMIIOHEHTOB KJIETOK, OpraHOB U TKaHel 13
MOIJIOLIEHHBIX MUTaTeJbHBIX BelllecTB. KaTtabonamu3m — 3To npolecchl
paclleIUIeHUs] CJIOXXHBIX KOMIIOHEHTOB OO MPOCTHIX BEIIECTB, 00eCcIeYnBaromnx
SHEpreTUYecKre U IIacTuUecKre NoTpeOHOCTH opraHu3mMa. 2KuzHeaesTeIbHOCTh
opraHu3Ma obecreunBaeTcsl SHepTruen 3a cueT aHa3pOOHOro U a3poOHOI0
KaTaboM3Ma IoCTyHaroUIUX ¢ MUIIei 0eJIKOB, JKUPOB U yIJIEBOIOB.



12.1. OBMEH BEJIKOB
benku BISIOTCS OCHOBHBIM IJIACTUYECKUM MaTepraaoM, U3 KOTOPOIro MOCTPOEHBI
KJIETKU 1 TKaHu opraHu3Ma. OHU SIBJISIOTCSI COCTaBHOI YaCThIO MBI,
(pepMeHTOB, TOPMOHOB, TEMOII00MHA, AHTUTEI U IPYTUX KM3HEHHO BaXKHBIX
oOpa3oBaHuii. B cocTtaB 0eJKOB BXOOST pa3IMuHble aMUHOKUCIIOTHI, KOTOPhIE
roapa3aessiioTcs Ha 3aMeHUMble U He3aMeHUMBbIe. 3aMeHUMble aMUHOKUCIOTHI
MOTYT CUHTE3MPOBAThCI B OpraHn3Me, a He3aMeHMMbIe (BaJIuH, JIEUIINH,
WU30JIEULIVH, JIM3UH, METUOHUH, TpUITOPaH, Tp€OHUH, (peHUJIaJaHUH, apTUHUH
UTUCTUIMH) — MOCTYMAIOT TOJBKO C MUIIEH.
ITocTynuBime B opraHu3M 0eJIKM paclIeIUISIOTCS B KUILIeYHUKE 10 aMUHOKUCIIOT
1 B TAKOM BUIE BCACBHIBAIOTCS B KPOBb Y TPAHCHOPTUPYIOTCS B IIEYEHb.
ITocTynuBime B neyeHb aMUHOKKMCIOTHI TIOIBEPraloTCs Ne3aMUHUPOBAHUIO 1
repeaMUTPOBaTIO. DTU MPOLIECChl 00ecneunBaroT CUHTE3 BUOOCTIeIMPUUIHBIX
aMMHOKUCJIIOT. M3 meyeHn Takre aMUHOKMCIOTHI IOCTYMAIOT B TKAHU U
WCIOJB3YIOTCS IJISI CUHTe3a TKaHecneluuHbIX 0eakoB. [1pu n36bTouHOM
MOCTYIIEHUH O0€JIKOB C MUILEN, IT0CIe OTIIEIIEHUS
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OT HUX aMUHOTPYIII, OHU MPEBPALIAIOTCI B OpTaHU3ME B YTJIEBOIbI U XKHPHIL.
benkoBbIX J€mo B OpraHM3Me 4yejaoBeKa HeT.
Hapsiny ¢ ocHOBHOI, TtacTuyeckoi ¢pyHKIMel, 0eJIK1 MOTYT UrpaTh poab
UCTOYHMKOB 3Hepruu. IlIpu okucienun B opranu3me 1 r 6enka Boigensgercd 4.1
KKaJ 3Hepruu. KoHeuHbIMU NpOIyKTaMU pacileryieHus 0eJIKOB B TKaHSIX
SBJISIFOTCS MOYEBMHA, MOYEBAsI KMCJI0TAa, aMMUaK, KpeaTuH, KpeaTUHUH 1
HeKoTophle Apyrue BenlecTBa. OHM BLIBOOSTCS U3 OpraHn3Ma IouykaMu 1
YaCTUYHO MOTOBBIMU XKeJI€3aMU.
O cocrosiHuu 6e1KOBOTo 0OMeHa B OpraHmu3Me CyIsT 110 a30TUCTOMY OajlaHCy, T. €.
10 COOTHOILIEHUIO KOJINYECTBA a30Ta, IIOCTYIIMBILIETO B OPraHU3M, U €ro
KOJIMUECTBA, BEIBEICHHOIO U3 opraHnn3Ma. Eciam 3To Kon1n4ecTBO OJJMHAKOBO, TO
COCTOSIHME Ha3bIBaeTCs a30TUCThIM paBHOBecreM. CocTosiHuE, TIpU KOTOPOM
YCBOEHHNE a30Ta MPEBBILIAET €ro BbIBEICHNE, HA3bIBA€TCS TTOJO0XKUATEIbHBIM
a30TUCTBIM OamaHcoM. OHO XapaKTepHO IJISI pacTyIero opraHu3Ma, ClOpTCMEHOB
B IIepUO X TPEHUPOBKM U JIUII MOCJIe IepeHECeHHbIX 3a00aeBanHuii. [Ipy nmoaHOM
VJIA YaCTUYHOM O€JIKOBOM IOJIOJaHUHU, a TaK K€ BO BpeMsI HEKOTOPHIX 3a00-
JIeBaHUI a30Ta yCBaMBaeTCsl MEHbIIIe, YeM BhIIesieTcsl. Takoe COCTOsIHIE
Ha3bIBAa€TCSl OTPULIATEILHBIM a30TUCThIM OanaHcoM. IIpu romoganum 6e1Ku oqHUX
OpPTaHOB MOTYT MCIHOJIb30BATHCS ISl MOAIEPKAHUS KU3HEAECATCIAbHOCTU NPYTUX,
6o1ee BaxxHbIX. [Ipy 3TOM pacxomyroTcs B mepBYI0 ouepelb 0€IKU IeYeH! U
CKEJIETHBIX MBILII; cogeprKaHue 0€JIKOB B MUOKapAe M TKaHSIX MO3ra OCTaeTCs



nouty 6€3 U3MEHEHUA.
HopMmanbHas xXu3He1esITeIbHOCTh OpraHrn3Ma BO3MOKHA JIMIIb TIPU a30TUCTOM
PaBHOBECHM, MJIN MOJIOKUTEIFHOM a30TUCTOM OajaHce. Takue coCTOSTHUS
IOCTUTAIOTCS, €CJIM OpraHu3M IojydaeT okojio 100r 6eaka B CyTKU; MpU OOJIBIINX
duznueckrx Harpy3kax noTpedbHocTh B 6eykax Bo3pactaet mo 120-150 r.
Bcemupnasa Opranuzanus 3npaBooxpaHeHNs peKOMEeHOyeT YIIOTpeOIsITh He MeHee
0.75 r 6enka Ha 1 Kr Macchl Teja B CYyTKM.

12.2. OBMEH YTJIEBOJIOB
YrieBoabl MOCTYIIAIOT B OpraHM3M 4eJ0BeKa, B OCHOBHOM, B BHIE KpaxMmalia 1
IJIMKOreHa. B mpoliecce mmieBapeHnst MX HUX 00pa3yroTcs II0Ko3a, GpyKTo3a,
JIaKTO3a U TajakTo3a. ['JIloKo3a BcachlBaeTCsl B KPOBb 1 Uepe3 BOPOTHYIO BEHY
MoCTymaeT B nedeHb. PpyKTo3a 1 rajakTo3a MpeBpaIialoTcs B IITIOKO3Y B
MeYyeHOYHBIX KileTKaX. M30BITOK IT1I0K03kI B ITeueHn pochopunmpyercst u
IepexoauT B TIMKoTeH. Ero 3amacel B meyeHN 1 MBIIIIIAX Y B3POCJIOTO YelloBeKa
coctapistioT 300-400 r. IIpu yriaeBoagHOM TOJIOTAHUM MPOMCXOIUT pacmall
IJIMKOTeHa U TJII0K03a ITOCTYIIaeT B KPOBb.
YraeBonsl cayKaT B OpraHM3Me OCHOBHBIM MCTOYHHUKOM 3Hepruu. [1pn okuciaeHnn
yI'yIJieBogoB ocBoboxkmaercs 4.1 Kkan sHepruu. J1jis1 OKMcaeHus yriaeBoI0B
TpebyeTcss 3HAaUMTEIbHO MEHBIIIe KMCIOPOIa, YeM TP OKHMCICHUI KIPOB.
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DTO 0COOEHHO TTOBBIIIAET POJIb YTIEBOIOB IIPU MBIIIEUHOU nessrenbHoCcTr. [1pn
YMEHBIIIEeHNN KOHILIEHTPALUU TJIFOKO3bI B KPOBU PE3KO0 CHIDKaeTCs puzmuecKast
paboTocrnoco6HOCTh. bobiloe 3HaUeHne YTI1eBOIbl UMEIOT IJISI HOpMaJIbHOM
IesITeIbHOCTA HEPBHOM CHUCTEMBL.
I'mroko03a BBITIOJIHSIET B OpraHU3Me M HEKOTOphIe IIacTudeckue pyHkimu. B
YaCTHOCTH, IIPOMEXXYTOUYHBIE TIPOAYKTHI €€ 0OMeHa (IIEHTO3bl) BXOISIT B COCTaB
HYKJICOTUIOB 1 HYKJIEMHOBBIX KUCJIOT, HEKOTOPBIX PEPMEHTOB M aMUHOKMCIIOT, a
TaKKe CJIY>KaT CTPYKTYPHBIMU 3JIeMEHTaMM KJI€TOK. BaxKHbIM MPOM3BOIHBIM
TJIIOKO3bI SIBJISIETCSl aCKOpOMHOBas1 KucaoTa (ButamMuH C), KoTopasi He
CUHTE3UpYyeTCsI B OpraHu3Me yeoBeKa.
[1pu roomanum 3amachl TAIMKOTeHA B TI€Y€HN W KOHIIEHTPAIINS TJIIOKO3EI B KPOBU
yMeHblIaoTcs. To e IIPOouCcXooUT NpU IIMTEJIbHON U HanpseKeHHOM (Pu3nyecKoi
paboTe 06€3 TOMOIHUATEILHOTO MpreMa yrieBonoB. CHIDKeHNe ColepsKaHNs
rmoKo3bl B Kposu 10 0.06-0.07 % (HopmanbHast koHeHTpaus 0.08-0,12 %)
MPUBOIUT K Pa3BUTUIO TUIIOTJIMKEMUU, YTO MPOSIBJISIETCS] MBIIIIEUHOI C1ab0CThIO,
MMaJicHreM TeMIIepaTyphl Tella, a B aJbHEHIIIeM — CyJoporaMu 1 IMoTepei
cozHanusl. [Ipu runeprinukemun (comepskaHue caxapa B Kposu nocturaet 0.15% u
0oJiee) M30BITOK TIIIOKO3BI OBICTPO BHIBOIUTCS MOYKaMH. Takoe COCTOSTHIE MOXKET



BO3HMKATh IPY SMOLIMOHAILHOM BO30YKIECHUH, TTOCIIe TIpreMa MUILIK, OoraToi
JIETKOYCBOSIEMbIMU YTJIEBOJAMU, a TaKzKe IpU 3a00J1eBaHUSIX MOIKEY T0UYHOU
>Kene3nl. [1py ucToleHnn 3anacoB IVIMKOTeHA YCUIMBAETCsI CUHTe3 (DepMEHTOB,
obecreunBaroIINX peaKkiio TJIIOKOHeOoreHe3a, T.e. CUHTe3a IJTF0KO3bI U3 JlaKTaTa
I aMUHOKWCIIOT.

12.3. OBMEH JIMTINJIOB
dusnonornyeckas poyib J1 M IT U 1 0 B (HeHATpaJbHBIE KUPHI, GochHaTUIBI U CTEPTHI)
B OpTaHM3Me 3aKJII0YaeTCsI B TOM, UTO OHU BXOJIST B COCTaB KJI€TOUHBIX CTPYKTYP
(mnacTuyeckoe 3HaueHue JUMUIO0B) U SIBJISIOTCS 00raThiIMM UCTOYHUKAMU SHEPTUN
(?HEpreTMYecKOe 3HAUYCHNE).
HertiTpanbHble XXUpbI pacLISIUISIIOTCS B KUIIEYHUKE 1O TJNIepUHA U SKUPHBIX
KHCJIOT. DTH BellleCTBa, IPOXO s Yyepe3 KUIIeYHNK, BHOBh IIPEeBPaIlaloTCs B XKD,
KOTOPBIi BcackiBaeTcs B TMMGY U B HeOOJIBIIIOM KOIUUecTBe B KpoBb. KpoBb
TPaHCIOPTUPYET XKUPbI B TKAHU, TIe OHU UCIIOJb3YIOTCS IS MJIaCTUUYECKOrO
CHHTE3a 1 B KaUeCTBE SHEPTeTUUYECKOro MaTepHraia.
OO6111ee KOJIMYeCTBO XXMpa B OpraHu3Me 4ejJoBeKa KoJjieOaeTcsl B IIMPOKUX
npenenax u cocrasisieT 10-20% Macchol Tena, IpU OXUPEHUNA OHO MOXKET
nocturathb 40-50%. 2KupoBbie nemno B opraHm3Me HellpepbIBHO 00HOBIsI0TCS. [1pn
OOMIBHOM YIJI€BOJHOM MUTAHWM M OTCYTCTBHUU KMPOB B ITNIIE CUHTE3 JXUPa B
OopraHu3Me MOXKET IPOUCXOIUTH U3 YTIIEBOIOB.
HerliTpanbHble XUPbI, TOCTYIIAIONIME B TKAHU U3 KUIIIEYHUKA U XUPOBBIX JIEIIO0,
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OKUCJISIFOTCSI M MICTIOJIb3YIOTCS KaK MCTOYHMK 3Hepruu. Ilpu okucnenuu 1 r xxupa
ocBoboxkmaercsa 9.3 kkan sHeprun. B cBSI31M ¢ TeM, YTO B MOJIEKyJIe Krpa
COJIEP>KUTCSI OTHOCUTEIBHO Majlo KMCIOpOoaa, MocjaeaHero Tpebyercs Is
OKUCJICHMSI XKUPOB 00JIbIlle, YeM MPU OKUCIeHUM yIriaeBoaoB. Kak sHepreTuueckuii
MaTepHaJl >KUPbl UCHOIL3YIOTCS TJIaBHBIM 00pa30oM B COCTOSTHUM MOKOS U TP
BBIMTOJTHEHUH IJINTEJIbHON MaJJOMHTEHCUBHOM (pu3nueckoii paboTel. B Hauane
0oJiee HaIPSLKEHHOM MBILIEYHOM MeSITeTbHOCTH MCOIb3YIOTCS IPEUMYIIECTBEHHO
yIJIEBOIbI, KOTOpPbIE B HaJbHEMIIIeM B CBSI3M ¢ YMEHBIIIEHNEM 1X 3a11acoB
3aMenaroTcs xkupamu. Ilpu naurenbHoit padore 1o 80% Bceit sHepTUN
pacxomyeTrcsl B pe3yJibTaTe OKUCIECHUS KUPOB.
KupoBast TKaHb, ITOKpbIBaroOIasl pa3JInuHble OpraHbl, IPeJOXpaHsIeT UX OT
MeXaHu4YecKuX Bo3aeicTBuii. CKoIUIeHue 3Kupa B OPIOLIHOM MTOJIOCTHU
obecrieunBaeT PUKcAIUIO BHYTPEHHUX OPraHOB, a TONKOXKHAs KMpOBasl KJieTuaTKa
3allMIaeT OPTaHMU3M OT M3JIMIITHKUX TertonoTephb. CeKpeT caabHBIXKeIe3
MpegoXpaHsIeT KOXKY OT BhICHIXaHUS U U3JIMIIIHET0 CMadMBaHUs BOJIOMA.
[IuieBbie MPOAYKTHI, OOraThle XKUpamMu, coaepKaT HEKOTOPOe KOJIMUEeCTBO



docdatrnos u crepruHoB. OHU TaKKe CUHTE3UPYIOTCS B CTEHKE KUIIIeYHUKA U B
TeYeHN U3 HEUTPaJTbHBIX XKUPOB, GocPOpHOI KUCIOTH 1 XoanHa. Pocdatum bl
BXOJST B COCTaB KJIETOYHBIX MeMOpaH, siapa W IIPOTOIIa3Mbl; OH UMEIOT
0osiblIIOe 3HaYeHUe IJIST (PYHKIIMOHAJIbHONM aKTUBHOCTU HEPBHOM TKAHU 1 MBIIIILI.
Bazxnasa ¢dusmomornyeckast pojib IIPUHAIIEKUT CTEpUHAM, B YACTHOCTHU
XOJIeCTepUHY. DTH BelleCTBA SIBJISIIOTCS MICTOYHUKOM 00pa30BaHUSI B OpraHu3Me
JKEJTYHBIX KMCJIOT, a TAKXK€ TOPMOHOB KOPBI HAJIMOYEYHUKOB 1 MOJOBBIX JKeJIE3.
ITpu n30BITKE XOJIecTeprMHA B OpraHu3Me pa3BUBaeTCs ITaTOIOTrMUeCKUA ITpoIecc—
aTepockiepo3. HekoTopsle cTeprHbI MWLM, HalIpuMep, BuTaMuH]l, Takke
o6JiamaroT 60JbIION (PU3NOTOTUIECKOM aKTUBHOCTHIO.
OOMeH TUNMIOB TECHO CBsI3aH ¢ 0OMeHOM 0enkoB 1 yrieBonoB. [loctymnaronye B
OpraHu3M B N30bITKe OEJIKM 1 YTJIEBOIBI IIpeBpaltaroTcs B kup. HaobopoT, ipn
TOJIOTAHUU XXUPBI, pacIIeIUISISICh, CIYKAaT UICTOYHMKOM YTJIEBOIOB.

12.4. OBMEH BO/JIbI U MUHEPAJBHBIX COJEN
Bona sBisieTcst cocTaBHOI 4acThIO BCeX KJIETOK U TKaHEl M B OpTaHU3Me
HaXOJUTCS B BUJE COJIEBBIX pacTBOpoB. Tesno B3pociaoro uenoBeka Ha 50-65%
COCTOUT U3 Bogbl, y neteii — Ha 80% u 6osee. B pa3HbIX opraHax u TKaHsIX
coliep>kaHue BOJIbI Ha € JUHUILY MacChl HeoqMHaKoBO. OHO MeHbIIIe BCEro B KOCTSIX
(20%) u sxuposoit Tkauu (30%). B meimax Boasl cogepxkurcsa 70%, Bo
BHYTpeHHUX opraHax — 75-85% ux maccel. Hanbonee BeIMKo 1 MOCTOSTHHO
conepkaHue Boabl B KpoBU (92%).
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JInimeHue opraHu3Ma BOJIbl 1 MUHEPAJIbHBIX COJIE€H BbI3bIBAET TSKEJIbIS
HapyleHnsI u cMepTh. IloHOe Totonanue, HO IIpU IIpreMe BOIBI NEPEHOCUTCS
yejioBeKoM B TeueHne 40-45 cyTok, 6e3 Boabl — Juib 5-7 gHeit. [lpu
MUHEPaJIbHOM TOJI0JaHUM, HECMOTPSI HaIOCTaTOYHOE ITOCTYIUIEHNE B OPraHU3M
IPYTUX MATATEIBLHBIX BEIIECTB U BOIBI, Y KUBOTHBLIX HA0II0JAJINCh TTOTEPS
arreTuTa, OTKa3 OT ebl, UCXYJaHUe 1 CMePTh.
IIpu 06BIUHOM TeMmepaType U BIasKHOCTHU BHEIIHEN cpelbl CYyTOUYHbIN BOIHBIN
0ayaHc B3pOCJIOro ueyjoBeka coctapiseT 2.2-2.8 1. Okomno 1.5 1 kugkocTtu
noctymnaet B Buae BuImTol Bonbl, 600-900 Mi1 — B cocTaBe IIMIIEBBIX IPOIYKTOB
n 300-400 M1 oOpa3yeTcs B pe3yjbTaTe OKUCIUTEIbHBIX peakinii. OpraHuzm
TepsieT B CyTKU npuMepHo 1.5 1 ¢ mouoii, 400-600 ma ¢ notom, 350-400 M1 ¢
BbIIbIXaeMbIM Bo3myxoM n 100-150 M ¢ ncripakHeHUSIMU.
OO6MeH MUHepaJIbHBIX COJIEN B OpraHU3Me UMeeT 00JIbIIoe 3HaYeHUE NIJISl €0
XKU3HenesaTeJbHOCTH. OHU HaXOISTCsl BO BCeX TKaHX, cocTanJss mpuMmepHo 0.9%
o011Ieit Macchl Tela yejoBeKa. B cocTaB KJI€TOK BXOJISITMHOTE MUHEpaJbHbIE
BelllecTBa (KaJunii, KaJIbLMi, HaTpuii, pocdop, MarHuii, >kene3o, o, cepa, XJop 1



npyrue). HopmanbHoe ¢pyHKIIMOHMpPOBaHWE TKaHE obecreunBaeTcsl He TOJIbKO
HaJIMYMEM B HUX TeX WIM UHBIX COJIEN, HO U CTPOTro OIpeesIeHHBIMU UX
KOJIMUEeCTBEHHBIMU COOTHOLIEHUSIMU. [Ipy n30bITOYHOM MOCTYIUIEHUU
MUHepaJbHbIX COJIei B OpTaHU3M OHU MOT'YT OTKJIadbIBaThCs B BUJIE 3aMacoB.
Hatpuii u xj10p NeNOHUPYIOTCS B TTONKOXKHOM KJIeTYaTKe, KaJIMii — B CKEeJIeTHBIX
MBIIIAaX, KaJbIuii 1 Gochop — B KOCTSIX.
dusmonornyeckoe 3HaYeHNEe MUHEPAJIBLHBIX COJIeil MHOrooopa3Ho. OHHI
COCTAaBJISIIOT OCHOBHYIO MacCy KOCTHOI TKaHU, OIIpeeJIsIioT YPOBEHb OC-
MOTHUYECKOI'0 JaBJIeHUsI, y4aCTBYIOT B 00pa3oBaHUM Oy(PepHBIX CUCTEM U BIUSIIOT
Ha oOMeH BelllecTB. Beanka posb MUHepaJbHBIX BEIIECTB B IIpolieccax
BO30YKIeHMS HEPBHOI M MBIIIIEYHON TKaHe#, B BOBHUKHOBEHUM 3JIeKTPUUECKUX
MOTEHIIMAJIOB B KJIETKaX, a TAKXKe B CBEPThIBAHNM KPOBU 1 MEePEHOCE €0
KHUCJIOpoaa.
Bce HeobXxonuMble Ij1s1 opraHM3Ma MUHepajibHble 3J1€MEHThI IIOCTYNAIOT C IUIIEei
1 BOOOI. BoAbIIMHCTBO MUHEpAIbHBIX COJIEH JIETKO BCAChIBAIOTCS B KPOBB; X
BbIBeIeHUE U3 OpraHu3Ma IIPOUCXOIUT IJIaBHBIM 00pa3oM ¢ Mouoii 1 moToM. Ilpu
HanpspKeHHOM MBIIIEUHOM JesITeIbHOCTU MOTPeOHOCTh B HEKOTOPHIX
MUHEepaJbHBIX BEIIECTBAX yBEIMUYNBAETCSI.
M xopoTKOo 0 3HaUeHNM BUTAMUHOB, KOTOPbIE HE BBIMOJHSIIOT SHEPTETUUYECKYIO
WIN IIaCTUYECKY0 (GYHKIMIO, asIBJISIICh, COCTaBHBIMU KOMITOHEHTaMU
(hepMEeHTHBIX CUCTEM, UTPAIOT POJIb KaTaJIM3aTOPOB B 0OMEHHBIX Iporeccax. OHu
MPeNCTaBIISIIOT cO00I BelllecTBa XUMUUYECKOM IIPpUPOJIbl, HEOOXOMMMBbIE IJIs
HOpPMAaJILHOTO 0OMeHa BelleCTB, pOCTa, pa3BUTHSI OpraHU3Ma, Nogaep>KaHus
BBICOKOI pabOTOCIOCOOHOCTH U 3OPOBHSL.
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Butamunbl nensat Ha BomopactBopuMble (rpyrma B, C, Pu np.) u .
xupopactBopuMbie (A, 11, E, K). JloctaTouHoe TOTCYIJIeHNe BUTAMUHOB B
OpraHu3M 3aBUCUT OT MPaBUJIbHOIO palliOHA MUTAHUSI U HOPMAJIbHON (PyHKIIMU
MPOLIECCOB TMIlieBapeHUs; HeKoTophlie BuTaMuHhbl (K, B ;> ) cuHTe3upytorcs
OakTepussMU B KniieuHrke. HegocraTouHoe MoCTyIuieHMe BUTAMUHOB B OpraHU3M
(rUmoBUTAaMUHO3) VI TTOJIHOE MX OTCYTCTBUE (aBUTAMUHO3) IPUBOISAT K
HapylLIeHUI0 MHOTUX GYHKIIUNA.

12.5. OBMEH DHEPI'IA
B opranmnsme noJKeH MOOIep>KUBAThCS SHEPreTUUeCcKUil 6ajaHC IMTOCTYIICHUST U
pacxona sHepruu. ZKuBble opraHu3Mbl MOJy4YaloT SHEPIUIO B BUIE €€
MOTEeHIMAJTbHBIX 3aI1acOB, aKKYMYJIMPOBAHHBIX B XUMUYECKUX CBI3SIX MOJIEKYJI
yIJIEBOIOB, KUPOB U 0eJIKOB. B mpoiiecce 6M0JI0rM4ecKoro OKMCaeHus 3Ta
SHEPIrUs BHICBOOOXKIAeTCs M UCIIOJIb3yeTcs mpeknae Bcero mist cuare3a ATO.



3amacel AT® B KJIeTKax HEBEJINKH, TTO3TOMY OHU TOJKHBI ITOCTOSTHHO
BOCCTAHABJIMBATHCSI. DTOT MPOLIECC OCYIIECTBIISIETCS IIyTEM OKUCIIEHUSI
MMUTATEIbHBIX BEIIECTB. 3aIiac SHEPTUM B INIIE BHIpaXKaeTcs €€ KaJIOPUIMHOCTBIO,
T. €. CIIOCOOHOCTBIO OCBOOOXKIATH IIPU OKUCIEHUN TO I MHOE KOJIMYECTBO
sHepruu. Pacxon sHepruu 3aBUCHUT OT BO3pacTa M MoJia, XapaKTepa 1 KOJINJeCcTBa
BBITIOJIHSIEMOI pabOThl, BpeMEeHHU T'0Jla, COCTOSIHUS 3JOPOBbS U NIPYTUX (aKTOPOB.
MHTEeHCUBHOCTDL SHEPTETUUECKOTO 0OMeHa B OpraHu3Me ONpenesseTcs Ipu
oMoy KajopuMetpun. OtipeneaeHne sHeproooMeHa MOKHO IPOM3BOIUTH
METOIaMU TIPSIMOI 1 HeIPSIMOM KaJOpUMETpPHUH.

[Ipssmast KamopuMeTpHst OCHOBaHA Ha M3MEPEHUHN TeIlia, BBIIEISIEMOTO
OpraHM3MOM U IIPOBOJIUTCSI C TIOMOILBIO CHELMAIbHBIX KaMep (KaJJoOpUMeTPOB).
DTO TEIUIO ompeneseT BeIMINHY U3pacXxoqoBaHHOM sHeprun. [Ipsmas
KaJIOpUMETpHSI HanboJiee TOYHBII METOII, HO OH TpebyeT IJINTeIbHBIX
Ha0JI10IeHUI, TPOMO3MIKOTO CIlellaabHOI0 000pyIOBaHUS U HEeprueMIeM BO
MHOTHUX BUOaX NpodecCcOHaIbHONM M CIOPTUBHOM IEeSITEIbHOCTH.

3HAUYUTEIbHO MPOIIE OMpPeNesiTh paCXOIbl SHEPTUM METOIaMU HEIIPSIMO
KajopuMeTpun. OIuH 13 HUX (HempsMasi pecriipaTopHasi KaJIOpUMeTpHsI) OCHOBaH
Ha U3y4yeHUM razoobMeHa, T. €. Ha oIlpeaeeHU KOJIUUecTBa MoTpedIsieMoro
OpraHM3MOM KHCJI0POJa U BBIIbIXaeMOTO 3a 3TO BpeMsl yriiekucyioro raza. C atoi
LIeJIBIO MCIIONB3YIOTCS pa3IMUHbIe Fa30aHAIN3aTOPHI.

JI1st OKMCIeHUsT pa3IMUHBIX ITMTATeIbHBIX BEILIECTB TpeOyeTcs pa3HOe KOJINYECTBO
kucjopona. KoandyectBo sHeprun, ocBoboxkmaemMoe Ipu UCHOoab30BaHuU 1 1
KHCJI0pOJa, Ha3bIBaeTCsl €ro KaJJopuuecKuM 3KBUBajaeHTOM. IIpu okucieHun
YTJIEBOIIOB KaJIOPUUYECKMi1 SKBUBAJIEHT paBeH 5.05 KKaJ, Ipyu OKMCIEHUH KNPOB —
4.7 kkan n 6eakoB — 4.85 kkai.
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B opranmnszmMe oOBIYHO OKMCIISIETCSI CMECh ITMTATEIbHBIX BEIIECTB, IO3TOMY
Kajopudeckuii skBuBayieHT O » Konebaetcs oT 4.7 mo 5.05 kkain. C yBenuueHueM
B OKHCJISIEMOI CMECH yTIIEBOIOB KaJIOPUUECKII SKBUBAJICHT MOBHIIIIAETCS, a C
yBEIUUYEHUEM KUPOB — CHIKAETCS.

O BenmumMHE KaJopuuecKoro skBuBajieHTa O » Y3HAIOT IT0 YPOBHIO IbIXaTEJIBHOTO
koadPummenta (1K) — orHocuTeIbHOTO 00beMa BhIABIXaEMOM YIIEKUCIOThI K
o6bemy nornomaemoro kuciaopoga (CO , /O, ). Benuunna JIK 3aBucuT ot
cocTaBa OKHUCJseMbIX BellecTB. IIpu okucieHun yrieBoaoB oH paseH 1.0, nmpu
okucyieHnu xkupoB — 0.7 u 6eakoB — 0.8. [Ipu okuciaeHN cMecH TTMTaTeIbHbBIX
BEILIECTB BeJI4MHa ero kojebaercsd B npenenax(.8-0.9.

ITpu BTOpOM MeTOIe HETIPSIMOM KaJoOpUMeTpUU {aaMeHTapHast KaJOpUMeTpHsl)
YUYUTBIBAIOT KaJJOPUAHOCTh IMMPUHUMAEMO MUILIY U BedyT HaOII0JeHUs 3a MacCoi



tena. [TocToSTHCTBO Macchl Tejla CBUIETEILCTBYET O OajlaHCe MEKILY
MOCTYIUIEHUEM SHEPreTUYeCKuX pecypcoB B OpraHu3M U UX pacXOJIOBaHUEM.
OnHako MpH UCITOJIH30BAHNM 3TOTO METOJa BO3MOXKHbI CYIIIEeCTBEHHBIE OINOKM;
KpPOMeE TOT'0, OH He TTO3BOJISIET OIpeaeIUTh SHEPTOTPaThl 32 KOPOTKME ITPOMEKY TKU
BpEMEHM.

B 3aBucMMOCTH OT aKTMBHOCTHM OpraHu3Ma M BO3IeiCTBUII Ha Hero (pakTopoB
BHEIITHEN Ccpelbl pa3inJaloT TP YPOBHS S3HEPTeTMIECKOro 0OMeHa: OCHOBHOM
00MEH, SHEePTOTPaThl B COCTOSTHUM MOKOSI 1 SHEPTOTPATHI TP Pa3IMYHBIX BHUIAX
TpyJa.

OcHOBHBIM 0OMEHOM Ha3bIBaeTCs KOJIMUECTBO SHEPTUH, KOTOPOE TPATUT OPTraHU3M
MIpU TIOJIHOM MBIIIIEYHOM MOKOoe, uepe3 12-14 yacoB mocie nmpreMa Uiy 1 pu
okpyxatrouieii Temmnepatype 20-22 C. Y B3pociioro yejioBeka OH B CpellHEM paBeH
1 xkan Ha 1 Xr Maccel Tena B 1 yac. Y moneii mpu Macce Teja B 70 KT OCHOBHOM
obMeH B cpenHeM paBeH okoso 1700 kkan. HopManbHbIe ero KoyuebaHus
coctaBiisiioT! 10%. Y >XKeHIIMH OCHOBHOM 00MeH HECKOJIBKO HIDKE, YeM Y MY>KUUH;
y IeTeli OH BBbIIIe, YeMY B3pPOCJIbIX.

DHePTroTpaThl B COCTOSTHUN OTHOCUTEILHOTO ITOKOS IIPEBHIIIAIOT BEJINYMHY
OCHOBHOTO 0OMeHa. DTo 00yCI0BJIEHO BIAMSHUEM Ha SHeprooOMeH Mpo1ecCoB
MUIIeBapEHNSI, TEPMOPETYIISINE BHE 30HBI KOM(POpPTa U TpaTaMU SHEPTUM Ha
MoaaepsKaHne TO3bI Tejla YeJI0BeKa.

DHeproTpaThl IIpU pa3IMUHBIX BHIAX TPYyJa ONpenesstoTCs XapaKTepoM
IeaTeJTbHOCTH YejoBeKa. CyTOUHBIN pacXol SHEPTUM B TAKUX CIydYasX BKIIIOYAeT
BEJIMUYMHY OCHOBHOTO OOMEHa M 3HEPIruio, He0OXOMUMYIO IJIsT BHIIOJTHEHUS
KOHKpeTHOTO BHaa Tpyna. [lo xapakTepy nNpou3BOICTBEHHON IeITEILHOCTH 1
BEeJIMUMHE SHEProTpaT B3pOCJIoe HaceJIeHNe MOXKeT ObITh pa3iesieHo Ha 4 TpYMIIbI:
1) n1roou yMCTBEHHOI'O Tpyla, MX CyTOUYHbIN pacxon sHeprum coctaniseT 2200-
3000 kxau; 2) 1011, BHITOJHSIOIYE MeXaHN3UPOBaHHYIO paboTy 1 pacxonyo-146
mue 3a cyTku 2300-3200 kkair; 3) a1 Y4aCTUYHO MeXaHM3UPOBAHHOTO TPy A C
cyTouHbIM pacxoaoM 3Hepruu 2500-3400 kkain; 4) 11011 HeMeXaHU3MPOBaHHOTO
TSDKEJIOTO (PM3NYECKOTO Tpya, SHeProTpaThl KOTOPHIX mocturaroT 3500-4000
KkKaj. [Ipy criopTBHOI OeITEeTbHOCTH pacXod SHEPTUU MOXKeT cocTaBiIaTh 4500-
5000 kkan 1 6osee. DTO 0OCTOSATENHCTBO CAENYET YUNTHIBATh IIPU COCTABICHUN
MUILEBOro palllioHa CIIOPTCMEHOB, KOTOPbIH MOJKeH 00ecrneurnBaTh BOCIIOJHEHE
pacxoayeMou SHEPTrUmu.

Ha mexanudeckyro paboTy TpaTUTCSI He BCSI OCBOOOXKIAOIIASICS B OpraHu3Me
sHeprus. bosibias ee yacTh IpeBpalnaeTcs B TeIUI0. To KOTMUeCTBO SHEPIUN,
KOTOpOE MJIIET Ha BBLITTOJIHEHNE pabOThI, Ha3bIBaeTCsd KOIDOUIIMEHTOM TOJIE€3HOTO
neiictBust (KITI). Y yenoseka KIIJI He npesbiinaet 20-25 %. KITJI ipu



MBILLIEYHON NeSITeIbHOCTH 3aBUCUT OT MOLIIHOCTU, CTPYKTYPhI U TeMIIa IBUKEHUIA,
OT KOJIMYECTBA BOBJIEKAEMBIX B paOOTY MBIIII] X CTEIIEHU TPEHUPOBAHHOCTHU
YyejoBeKa.

12.6. PET'YJALINA OBMEHA BEIIIECTB 1 DHEPT'UU
LlenTpanbHOI CTPYKTYpOIi peryasiuuy oOMeHa BEIleCTB U SHEPTUU SIBJISIETCS
runoTtajiamMyc. B runoraiamyce J10KaJarM30BaHbI Sapa U LEHTPHI PeTyIsUr rojoaa
1 HACBIIIEHUS, OCMOPETYJISILIMA U 3HeprooobMeHa. B gnpax rumorasamyca
OCYIIECTBJISIETCSI aHaJIU3 COCTOSIHUSI BHYTPEHHEI Ccpedbl OpraHu3Ma 1
dopMuUpyIOTCS YyIIpaBIISOIIe CUTHAIBI, KOTOpPhIE MOCPEeICTBOM 3(PPepeHTHRIX
CUCTeM IIPHUCIIOCcA0IMBAIOT X0 MeTaboarn3Ma NOTPEOHOCTSIM OpraHmu3Ma.
DddepeHTHLIMU 3BEHbSIMU CUCTEMBI PEryJISIAM OOMeHa SIBJISTIOTCSI
CUMITAaTUYECKU 1 ITapaCUMITIATUYECKUI OTHEIbl BET€TATUBHOM HEPBHOM CUCTEMBI
Y SHIOKPUHHAsI CUCTEMa.

OOMeH BelllecTB 1 monydeHne akkymyaupyemoid B A T® sHeprum nmporekaroT
BHYTpU KJIeTOK. IToaToMy BaxkHelnM 3(pPpeKTopoM, uepe3 KOTOPHIA
BereTaTMBHAsI HEPBHASI U SHIOKPUHHASI CUCTEMbI BO3IEUCTBYIOT HAa OOMEH
BEILIECTB 1 DHEPIUHU, SIBJISIFOTCS KJI€TKMA OpraHoB 1 TKaHel. Peryisius obMeHa
BEILECTB 3aKJIH0YAETCS B BO3AEUCTBUU Ha CKOPOCTh OMOXMMUUYECKUX peaKIIniA,
MPOTeKaIIMX B KJIeTKaX.

BoszgeiicTBue runoraiamyca Ha 0OMeH 0€JIKOB OCYILECTBISIETCSI YEPE3 CUCTEMY
runoTajaamMyc-runo¢u3-ImnToBUIHAS XKeie3a. IToBhIeHHas IpoayKIIus
TUPEOTPOMHOTO F'OPMOHA MepeaHel JOAU r'unodu3a NPUBOIUT K yBEIUYESHUIO
CHHTE3a TUPOKCHHA U TPUNOATAUPOHMHA IIIUTOBUIHOM XKeJIe3bl, pEryIUpPYOLINX
O6enkoBbIii ooMeH. Ha oOMeH 6e1KOB OKa3bIBaeT MpsSIMOE BIMSIHIAE COMATOTPOITHBIN
TOPMOH Tunodusa.

PerynsaropHast poab runorajsamMyca B XKUpOBOM oOMeHe cBg3aHa ¢ PyHKIIMEN
ceporo 0yrpa. BiusHue runorajsamyca Ha 0OMeH XXHUPOB OIOCpeIOBaHO
W3MEHEHMEM IOpMOHAJIbHOM (QYHKIMK r'Mnodu3a, IUTOBUIHOM
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1 TIOJIOBBIX 3Kene3. HegocTaToyHOCTh TOpMOHAIBbHOM (DYHKIIAM 3Kejie3 BeldeT K
oxXupeHuto. bosee ciaoxHbIe paccTpoiicTBa JKMPOBOTO 0OMeHa HabJII0al0TCs TP
n3MeHeHNU QYHKIIMHA MOIKeNyI0YHOM Keae3bl. B 3ToOM ciyyae oHM OKa3bIBaIOTCS
CBSI3aHHBIMU C HapylIeHUSIMU yTIaeBoJHOro ooMeHa. McTolleHne 3anacoB
IJIMKOT€Ha MpY MHCYJMHOBOM HEIOCTATOUHOCTU MPUBOJUTK KOMIIEHCATOPHOMY
YCUJICHUIO TIPOLIECCOB IIIOKOHEOreHe3a. Beaencreue 3Toro B KpoBu
yBEJIMUUBAETCS Collep:KaHe KEeTOHOBBIX TeJl (0eTa — OKCHMMaCIISIHOM,
alleTOYKCYCHOI KMCJIOT U anieToHa). Hapymenue gpochonunumHoro oomMeHa
MPUBOIUT K XXKUPOBOI MHOUIBTpaLIMU TTedeH!. JIemnTUHBI 1 KedaauHbl IPU 3TOM



JIETKO OTHAIOT JKUPHbIE KUCJIOTHI, UAYIINE Ha CUHTE3 XOJeCcTeprHa, YTO B
nociaeayroleM 00yClI0BIMBAET U3MEHEHMS, CBSI3aHHbIE C TUIIEPXOJIECTEPUHEMUE.
Ha yrineBonHBIII 0OMEH rUIoTaaaMyc BO3IEHCTBYET Yepe3 CUMIATUIECKYIO
HepBHYIO cucteMy. CuMIIaTU4ecKre BIAUSHUS yCUIMBAIOT PYHKIIMIO MO3TOBOTO
CJIOSI HAAIMOYEYHUKOB, BBIIEISIOIETrO adpeHAJINH, KOTOPHI CTUMYJIUPYET
MOOMJIM3AIIMIO TIMKOreHa U3 TIeYeHu U MbIl,. JleificTBUe «caxapHOTo» YKOJja B
nHo IV Xxenymodka mpooJaroBaToro Mo3ra Takke CBSI3aHO C yCUJIEHUEM
CUMITaTUYECKUX BAUSIHUM. I 1aBHBIMU TYMOpaabHBIMU (PaKTOpaMU peTyaslnuu
yIJIeBOJHOTO 0OMeHa SIBJISIFOTCS TOPMOHBI KOPHI HAAIMOYEeYHUKOB 1
MOIKey IOYHOM 3Kejie3bl (MTIOKOKOPTUKOUIbI, MHCYJIMH U TJIIOKAaroH).
I 1roKOKOPTUKMOIBI(KOPTU30H, TUIPOKOPTU30H) OKa3bIBalOT MHTMOUPYIOILIIEe
(Topmo3siiee) Bo3aelicTBIE Ha IMTIOKOKMHA3HYIO peakIvio IeYeHr, CHIKas
ypOBeHb TJIIOKO3bI B KpoBU. MHCYIMH cnOCOOCTBYET yTUIM3AIUU caxapa
KJIETKaMH, a TJIFOKaroH yCwinBaeT MOOMIM3AlIMIO IJIMKOTreHa, ero paclleruieHue u
yBeJIMUYEHUE COOdepKaHUs IIFOKO3bI B KPOBMU.
B runoranamMmyce pacmnojioxKeHbl HepBHbIE LIEHTPHI, peTyJIUPYIOIINe BOIHO-COJEBOI
oOMeH. 31ech 3Ke HaXOISITCS U OCMOPELIeIITOPHI, pa3apakeHre KOTOPhIX
pedaeKTOpHO BAMSIET HAa BOJIHO-COJIEBO 00MeH, obecrieunBasi MOCTOSIHCTBO
BHYTpPEHHEN cpelibl OpraHrn3Ma. boJibiyo pojib B peryJisiinyd BOOJHO-COJE€BOr0
oOMeHa UTparoT aHTUINYPETUUECKII TOPMOH rurodr3a U TOpMOHbBI KOPbI
HaOIIOYEYHUKOB (MUHEPATKOPTUKOUIHI). 'opMOH runodusa cTuMyJIupyeT
oOpaTHOe BCachlBaHME BOIBI B IIOYKAX W YMEHbIIIAeT 3TUM MOo4YeoOpa3oBaHMe.
MuHepankopTUKOUIHI (aJIbJOCTEPOH) NEUCTBYIOT Ha SIUTEINI ITOYSUHBIX
KaHaJblLIeB U MOBHIIIAIOT 00paTHOE BcachlBaHKE B KPOBb HaTpus. Perynupyroliee
BO3JIeiicTBME Ha 0OMEH BOObBI M COJIel OKa3bIBAIOT TAKXKE TOPMOHBI IIIMTOBUIHOMN U
napaluToBua-HOM Keje3. [1lepBrlil yBeanunBaeT ModeoOpa3oBaHue, BTOPOM
crnocoOCTBYET BBIBEIECHUIO U3 OpraHU3Ma coJjiell Kajabus u ¢pocdopa.
DHepreTUYecKrii 0OMeH B OpraHu3Me peryjamupyeTcs HepBHOM 1 9HIOKPUHHOM
cucTeMaMu. Y pOBeHb SHEProoOMeHa JaKe B COCTOSIHAM OTHOCUTEIBHOIO MTOKOS
MOXKET U3MEHSIThCS MO BIIMSIHMEM YCIOBHO pedIeKTOPHBIX pa3apakKuTeIei.
Hamnpumep, y cnopTCMEHOB pacXxol SHepPruu MOBLIILIAETCS B IIPEICTapPTOBOM
coctosgHuu. CyIlecTBeHHOE BIIMSIHIE HAa yPOBEHb
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SHeproobMeHa OKa3hIBalOT TOPMOHKI ruIodu3a 1 IUTOBUIHOI XeJe3bl. [1pn
ycuJieHUM GYHKIUY 3TUX Kejle3 BeJIMYMHA ero NOBbIIIAaeTCsl, IpU 0Caa0JIeHun —
MOHMIKAETCSI.

13. BBIIEJTEHHUE

OcHoBHOI pu3MoIOorNYecKoi PyHKIIMEN BbIAEIUTEIbHBIX IPOLIECCOB



SIBJISIETCSI OCBOOOXKIEHNE OpraHrn3Ma OT KOHEUHBIX MPOAYKTOB 0OMEHa BEIeCTB,
n30bITKa BOAbI, OPTaHNYECKMX U HEOPraHUYECKUX COETUHEHUM, T. €. COXpaHEHUE
MOCTOSIHCTBA BHYTPEHHEN Cpelibl OpraHU3Ma.

13.1. OBIIIASI XAPAKTEPUCTUKA BBIJIEJIUTEJIBHBIX ITPOLIECCOB
BoigenuTenbHble QYHKIIMY Y YeT0BEKa OCYIIECTBISIIOTCSI MHOTUMM OpraHaMu 1
CHCTeMaMHM OpraHu3Ma: MOYKaMH, 3KeJ1yJO0UYHO-KUILIEYHbIM TPAKTOM, JIETKUMMU,
MOTOBBIMHU, CAJIbHBIMU XKeJie3aMU 1 ap. Yepe3 Mouku y yejoBeKka yaajsitoTcs
n30bITOK BOJIbI, COJIE 1 MPOOYKThl 0OOMeHa BellecTB. 2Kely 10YHO-KUIIEUYHbIA
TPaKT BLIBOJIUT U3 OpTaHU3Ma OCTATKM MUILEBbIX BEIECTB 1 MUILIEBAPUTEIbHBIX
COKOB, X€JI4b, COJIM TSDKEJIbIX METaLJIOB U HEKOTOPhIE JIeKapCTBEHHbIE BEIIECTBA.
Yepes ierkre BbIAEISIOTCS YIIEKUCAbINA Ta3, Tapbl BOIbI M JI€Ty4Yre BEIeCTBa
(IpoayKThI pacHana ajJkoros, JIeKapCcTBeHHbIe BellecTBa). IloToBble Xee3nl
yIAJISoT BOOY, COJIM, MOYEBMHY, KPEATUHUH U MOJIOYHYIO KUCJIOTY; CaJIbHbIE
>KeJie3bl — KOXKHOE cajlo, odpa3ylolllee 3alllMTHbBIN CJIO Ha IIOBEPXHOCTH TeJa.
Benyias posib B BbIAEIUTEABHBIX MPOLIECCaX Y COXPAaHEHUN TOMeOocTas3a
MPUHAIJIEXXUT MOYKAM Y TOTOBBIM XKeJe3aM.

13.2. IOYKN N UX OYHKIINN
[Touyku BBITIOJHAIOT LEJIBIA Psid BBIAECAUTEIbHBIX U TOMEOCTATUYECKUX QYHKIINIA B
OopraHu3Me 4ejoBeKa.
K HUM oTHOCSATCA :

1) monmepskaHre HOPMAJILHOTO COAep>KaHUsI B OpraHU3Me BOJIbI, COJIEN 1
HEKOTOPHIX BellecTB (TJII0K03a, aMUHOKKUCIOThI);

2) peryasuusi pH KpoBU, 0CMOTUYECKOTO AaBJI€HUs], MOHHOIO COCTaBa M KHUCJIOTHO-
11I€JIOYHOTO COCTOSIHMS,

3) 9KCKpelus U3 opraHru3Ma IpoayKTOB O6€JIKOBOro oOMeHa 1 UysKepOIHbIX
BEIIECTB;

4) perysiiusl KpOBSIHOTO JaBJIE€HMSI, SpUTPOII033a U CBEPThIBaHUS KPOBHU;

5) cexpenusi GepMEeHTOB U OMOJOTMYECKN aKTUBHBIX BelleCTB (peHUH,
O0paIVKWHUH, IpOCTarIaHAHBI U ap.). TakuM ob6pa3oM, moUKa SIBJISIETCS OPraHOM,
oOecreunBarOIIMM JBa TJIaBHBIX Mpoliecca — MO4eo0pa3oBaTENbHbINA 1
TOMEOCTAaTUYECKUIA.

OcHOBHbIE QYHKIIMY MOYEK OCYIIECTBISIIOTCI BH € @ p O H a X.

B xaxxnmoii mouke 4yeaoBeKa MMeETCsI OKOJIO OHOIO MUJIJIMOHA He(POHOB,
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I Puc. 22. Cxema cmpoenus negppona
A — HeppoH,
1)— cocyducmotii (maavHuzueg) kaybouex,
2)— useumoii Kanaiey nepeoco nopsoka,
3)— cobupamenvuas mpyoka
b —menvuye lllymasuckozo-boymena;
1 — npunocawuii cocyo,
2 — eblHOCAUULL cocYO,
3 — KanuaaspHas cemov Kaybouka,
4)— noaocms Kancywl,
5)— Hauano useumoeo KaHaavua,
6 ) kancyaa Illlymasnckozo-boymena
SIBJISTFOLLIUXCS €e PYHKIMOHAILHBIMY €IMHUIIAMU 1 BKJIIOYAIOLIMMU MaJIbIIUTUEBO
(TToyeyHoe) Teablle U MOYEBbIe KaHAJIbIIBI.
Manpsnurue B o Teablie cocTouT 13 Kancyabl HlymasHckoro-boymena,
BHYTPH KOTOPOI HAXOIUTCSI COCYIUCTHIN KiIyoouek (puc. 22). B kopkoBoM ciioe
pacIIoIoKeHO 0KoJIo 75% Karicyn 1 M3BUTHIX KaHaJblieB. B morpaHnyHoi 30He
(MeXIy KOPKOBBIM 1 MO3TOBBIM CJIO€M) — IOKCTaMeIyJUIsIpHAs 30Ha —
pacIiojiaraloTcsl ocTajJbHbIe KaIlCyJIbl; N3BUTHIE KaHAJIbIIBI 3TOI0 KOMILJIEKca
HaXOIATCS y TpaHULIbI C TIOYeYHO JoxaHKoi. FOKcamenyisipHble HeDpPOHBI
OTJINYAOTCSI OT KOPKOBBIX HEKOTOPBIMUA OCOOEHHOCTSIMA B CTPOESHUM U
KpOBOCHa0KeHN! (0IMHAKOBBIN JUaMeTp MPUHOCSIIMX U BLIHOCSIINX apTePUOJT).
CynuraroT TakKe, 4YTO KXKCTaMeIYJUISIPHBII KOMILIEKC BBIIMOIHIET SHIOKPUHHYIO
ponb (00pa3yeTcst peHuM), CTUMYJINPYET CEKPEII0 TOPOMHA ajibI0CTEpOHA
HaJMo4YeYHUKaMU U peryJupyeT BOJIHO-COJIeBOM OajlaHcC.



KancynalllyMmasHcKkoro-boywMmeHawumeer GopMy ABYCTEHHOU Yallu 1
oOpa3oBaHa BIaBJe€HHEM CJIEIIOTO pacIIMPEeHHOTO KOHIIAa MOUEeBOTO KaHaJIblia B €€
npocBeT. BHYTpeHHSIsI CTeHKa KarcyJibl, COCTOSIIAs M3 OIHOCIOMHOTIO MJI0CKOI0o
BIUTEJNS], TECHO COIIPUKACAETCS CO CTeHKaMM KalIJISIPOB COCYIUCTOTO
KJIyb6ouka, o0pa3ysi 0a3aJbHYIO
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puneTpyromyo MmeMOpaHy. Mexny Heil 1 Hapy>KHOM CTeHKOI KarlCyJibl
HaXOJUTCH IeJIeBUIHAS TTOJ0CTh, B KOTOPYIO MOCTyNaeT Ila3Ma KpOBH,
dunpTpyromascs uyepe3 6azajgbHy0 MeMOpaHy U3 KanLISIPOB Ki1yOouKa.
Kny6ouek cocTouT u3 mpUHOCHIIEH apTepru, CI0XHOMN CeTU apTepualbHbIX
KanuIJISIpoOB M BBIHOCSIIIEH apTepun. JlnaMeTp BbIHOCSILEH apTeproIbl MEHbIIIE,
YyeM IIPUHOCSIIEeH, YTO CIIOCOOCTBYET MOAIep>KaHUIO B KalUIsIpax Kiy0OUuKoB
OTHOCHUTEIBHO BHICOKOTO KPOBSIHOTO HaBJIECHMSI.

MoueBble KaHaJbllbl HAUMHAIOTCS OT 1LeJIeBUIHOM MOJIOCTHU KarcCyJbl, KOTOpast
HEeMoCpeJCTBEHHO IePeXOaUT B IIPOKCUMAaIbHBIN (KaHaJell IIepBOro MopsiaKa)
MU3BUTOI KaHajiell. B HeKOTopoM OTIajieHruU OT Karicyjbl MPOKCHUMaJIbHbIN KaHajel]
BBITIpSIMJISIETCSI M1 00pa3yeT netiio ['eHsie, mepexoasilyro B TUCTaJIbHBIN (KaHajIell
BTOPOTI'O TIOpsIIKa) N3BUTOM KaHaJIell, OTKPBIBAIOIINICS B COOMpaTEIbHYIO TPYOKY.
CobupatenbHble TPYOKM IIPOXOIIT Yepe3 MO3TOBOM CJION MOYKU U OTKPBIBAIOTCS
Ha BepXyIlIKax cocouykoB. CobupaHre KOHEUHOM MOYN ITPOUCXOIUT B TTOYEUHBIX
JIOXaHKaX, KyJa OTKPbIBAIOTCS TTOYE€YHbIE YallleUKH.

B 06BIUHBIX yCcTIOBUSX yepe3 00e 1mouku, cocTapstomue auib 0.43% macchl Tena
yeJIoBeKa, IIpoXoauT okKojio 25% obbeMa KpoBH, BEIOpachkIBaeMOM cepiieM.

! ga 1 r TKAaHU — 3TO

KpoBoTOK B KOpe mouku gocturaet 4-5 M ® MuH -
HanboJiee BBICOKUIA YpOBEHb OpPTraHHOTI'0 KpoBOTOKa. OCcOOEHHOCTh ITOUYEYHOTO
KPOBOTOKA 3aKJIF0OUAeTCsI TaK’Ke BTOM, UTO HECMOTPSI Ha CyIlleCTBEHHbIe KOoJieOaHusI
apTepHaIbHOTO aBJeHNsI, KPOBOTOK B ITOUKAX OCTAETCS IIOCTOSIHHBIM. DTO
00yCJIOBJIEHO CHElMaIbHOM CUCTEMOI caMOpeTyJIsIliA KpoBOoOpallleH!s B HUX.

13.3. IPOIIECC MOYEOBPA3OBAHUSA N ET'O PETI'YJIALINA
CoriacHO COBpeMeHHbBIM IMpeCcTaBIeHUsIM, 00pa30BaHNe KOHEUYHON MOUM
SIBJISIETCS PE3yJIbTATOM TPeX MPOIeCcCOB: GMIbTpani, peadcopOIIny 1 CeKpeInm.
ITpouiecc prabTpani BOIbI M HU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB IIJIa3Mbl Uepe3
CTEeHKM KaIlMJUISIPOB K1y 00UKa IIPONCXOIUT TOJBKO B TOM CiIydae, €CJIM JaBJICHIE
KpoBHU B Kanujuisipax (o0kojio 70 MM PT. CT.) IpeBbIIIAET CyMMY OHKOTHYECKOTO
naBjeHust 6eKoB ra3Mbl (0KoJio 30 MM PT. CT.) ¥ JaBJieHUsT XKUIKocTU (oKojio 20
MM PT. CT.) B KaricyJe Kiyoouka. Takum obpazoM, 3¢pdeKTruBHOE PUIbTPALIMOHHOE
IaBJIeHue, oIpeHesiollee CKOpOCTh KIyOOUKOBOM (GpMIbTpaliii, COCTABIISIET
okoJji0 20 MM pT CT.



®unbrpar, noctynuBimii B Karicysry LllymnsiHckoro-boyMena, coctapisier
MePBUYHYIO0 MOUY, KOTOpasl 10 CBOEMY COAEPKaHMIO OTJIMYAeTCsI OT COCTaBa
TUTa3MBI KPOBHU TOJILKO OTCYTCTBHEM 0€JIKOB. B cyTKM Uepe3 ITOUKM 4eaoBeKa
npotekaeT 1500-1800 1 kpoBu, u U3 Kaxxabix 10 1 KpoBU, MpoxoIsilieil yepes
KanmuIsIipbl KJ1y00oukoB, o6pa3yeTcs okojio 1 1 ¢puiabTpaTa, UTO COCTaBIISIET B
teyeHue cyTok 150-180 nnepBuyHOit MOUN.
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Takast uHTeHCUBHAsI GMILTPALIMS BO3MOXKHA TOJBKO B YCJIOBHUSIX OOMIBHOTO
KPOBOCHA0XKEeHUSI OYEeK U IIPU 0OCOOOM CTPOSHUM (PUIILTPALIMOHHON ITOBEPXHOCTHU
KanIJISIpoOB KJIy0OUKa, B KOTOPBIX HOIEp>KMBAETCS BHICOKOE TaBJICHNE KPOBHU.
Kananbuesast peabcop01us miim o6paTHOE BCachbIBaHUE IMTPOUCXOIUT B U3BUTBIX
KaHaJbllaxX 1 netie I'eHie, Kyga noctynaeT obpa3oBaBlasics epBruyHas Moda. U3
150-180 1 mepBuuHOI Mouu peabcopobupyercs okono 148-178 1 Bonsl. B
MOYEeYHbIX KaHAIbLAX OCTaeTCsl HeOOJIbIIOEe KOTUUECTBO KUIKOCTU— BTOpUYHAS
(KOHEYHas1) M 0 9 a, C YTOUYHBII 00beM KOTOpOoil paBeH okoso 1.5 1. Yepes
cobupaTtenbHbIe TPYOKH, MOYEUHbIE JTJOXaHKA M1 MOYETOUHMKM OHA MOCTYIIAeT B
MO4YeBOM My3bIphb. Takoe 3HaUNTEIbHOE 00paTHOE BCcachIBaHWE OOBSICHIETCS TEM,
4yTO 00111as cyMMapHasl IIollaab KaHajblleB MOYeK YeJIOBeKa COCTaBIIsIeT

40-50 M ? , a mIMHa BceX M3BUTHIX KaHaibleB nocturaeT 80-100 kM. JInnHa
KaHaJblleB omHoro HedpoHa He npesbiaeT 40-50 mMm. Peabcopbimu
MOJABEPraroTCsl KpOMe BOIbl MHOTHE HEOOXOIUMBbIe 11 OpraHM3Ma OpraHu4YecKue
(T1r0K03a, aMMHOKMCJIOTEI, BATAMUHBI) M Heopranndeckue (moubl K Na ™, Ca?*
, docdaThl) BemiecTna.

Kananbp1iieBast cekpenus OCyIIeCTBISETCS KIeTKaMy KaHaablleB, KOTOPhIE TaKKe
CIOCOOHBI BHIBOIUTH M3 OpraHm3Ma HeKOTOphIe BelllecTBa. Takue BeliecTBa ciaado
GUABTPYIOTCS WM COBCEM HE MPOXOIST U3 IIa3Mbl KPOBU B MEPBUUYHYIO MOUY
(HeKOoTOphble KOJIJIOMIbI, OpraHNYecKre KUCI0Thl). MexaHu3M KaHaJlblieBOM
CEeKpelM COCTOUT B TOM, YTO KJIE€TKM 3MUTENMs HepoHa 3aXBaThIBAIOT
Ha3BaHHBIE BEIIECTBA M3 KPOBU U MEXKKIJIETOUHOM KMIKOCTU U IIEPEHOCST UX B
MPOCBET KaHajblla. JIpyroii BapuaHT KaHAJbIIEBOU CEKpellny 3aKII0UaeTCs B
BBIJIEJIEHN B IIPOCBET KaHAIbIEB HOBBIX OpraHUYECKIX BEIIECTB,
CUHTE3MPOBAHHBIX B KJIETKaX HedpoHa (MOUYeBMHA, MOUYeBasl KMCJIOTa, YPOOUINH 1
1p.). CKOpoCTh KaXkKJI0ro U3 3TUX MPOLIECCOB peryJupyeTcs B 3aBUCUMOCTH OT
COCTOSIHUS OpraHM3Ma M XapakKTepa BO3IEUCTBUS Ha HETO.

Perynsius Mmoyeobpa3oBaHUs OCYIIECTBIISIETCSI HEMPOryMOpaabHBIM ITyTEM.
BricimM mmoIKOpKOBBIM LIEHTPOM PETYISIIAN MOYeoOpa30BaHUS SIBIISIETCS
runoTajamyc. UMIyibChl OT pelenTOPOB MOYeK M0 CMMIATUYeCKUM HepBaM
MOCTYMAIOT B TUIOTaJIaMyC, I'le BbIpabaThIBaeTCsl aHTUANYPETUUECKIA TOPMOH



(AJIl') niu Ba3ompeccrH, yCUIMBaOIIMii peabcopOLi0 BOAbI U3 TIEPBUUYHOM MOUU
U SIBJISTFOLLIMIACSI OCHOBHBIM KOMIIOHEHTOM T'YMOPAJIbHOM peryJIsiiuy. DTOT TOPMOH
MOCTyIaeT B Tunodus, TaM HaKarjnuBaeTcs U 3aTeM BbIAEISIeTCS B KPOBb.
IToprienue cexkpernun AJl I' conpoBoxxmaeTcs yBeJIMUeHUEM MPOHULIAEeMOCTH
M3BUTHIX KaHAJbIIEB U COOMpPATEIBHBIX TPYOOK IJIs1 BOABI. Y CUJIEHHAS
peabcopObLys BOABI IPU HENOCTATOYHOM €€ MOCTYIUIEHU B OpraHU3M OPUBOIUT
KCHIDKEHMIOINYpe3a; MO4Ya IIPY 3TOM XapaKTEpU3yeTCs BLICOKOUW KOHIIEHTpalei
Haxonsuuxcs B Heit BemiecTs. [Ipu n30bITKe BOALI B OpraHM3Me OCMOTHUUYECKOE
IaBJIeHUeE IJ1a3Mbl ITagaet. Yepes ocMo- u
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WOHOPELIENTOPbI TUMOTaJIaMyca U ITI0YeK IPOUCXOIUT pedIeKTOPHOE CHIDKEHIE
npoaykuuu AJII" 1 ero mocTyIieHusI B KpoBb. B aTOM ciiydyae opraHusm
n30aBIIsIeTCS OT U30BITKA BOABI MYTEM BbIOEIECHUS OOJIBIIOrO KOJINYeCTBA MOYM
HU3KO# KoHIeHTpauu. CyllecCTBeHHOe 3HaueHle B TYMOPaJIbLHON peryJIsiiun
MOYe0o0pa3oBaHMs IIPUHAIIEKUT TOPMOHY KOPbI HANMOYEYHUKOB aJIbIOCTEPOHY
(M3 rpynIbl MUHEPATOKOPTUKOUIOB), KOTOPHIN yBeJIMUMBaeT peabcopOIi0 MOHOB
Na * u cekpenuto noHoB K * |, yMeHbI1as nuypes.

HepsHag perynsuust MoueoOpa3oBaHus BhIpakeHa ciaabee, yeM ryMopajibHasi, 1
OCYIIECTBJISIETCS KaKyCIOBHOPEPIEKTOPHBIM, TaK 1 0€3yCI10BHOPEPIEKTOPHBIM
nyteM. B ocHoBHOM oHa mpoucxoguT 6jarogapsi pedaeKTOpHLIM U3MeHEeHUSIM
MIPOCBETA MOYEUYHBIX COCYIOB MO BJIMSHUAEM PA3JIAYHbIX BO3NECUCTBUI HA
OpraHu3M. DTO BeJeT K CABUraM MO4YeYHOTO KPOBOTOKA U, CJIeOBAaTEIbHO,
npoliecca MouyeoOpa3oBaHus. Y cJIOBHOPe(JIEKTOPHOE MOBBIIICHUE NUype3a Ha
HIN(PPEepEeHTHBIN pa3apakKUTellb, NOIKPEILUIEHHOE ITOBBIILIEHHBIM ITOTpe0aeHe
BOJIbl, CBUIETEIbCTBYET 00 Y4aCTUX KOPbI OOJBIINX HOAYIIAPUIA B PErYJISLINNA
Mouyeobpa3oBanus. CiaenyeT MMeTh B BUY, YTO ITOYKM 00J1a1al0T BHICOKOM
CIOCOOHOCTBIO K caMOpeTyJisiiui. BhIKiItoueHre BHICIIIMX KOPKOBBIX 1
MOJKOPKOBBIX LIEHTPOB PETYJSLIMA HE TIPUBOIUT K MPEKpPaLleHUIO
Moueo0Opa3oBaHUsI.

13.4. TOMEOCTATHUYECKAS ®OYHKIUSA [TOYEK
[TomeprxaHne moYykaMuy MOCTOSIHCTBA 00beMa M COCTaBa BHYTPEHHEN Cpelibl 1
MpexXJie BCero KpOBU OCYIIECTBISIETCS CIelMaJIbHOU cucTeMOol pedaeKTOpHOMI
peryaslyu, BKIOYAKIIed cnenpuieckre pelenTopbl, apdepeHTHbIE NyTH 1
HEepBHBIE LIEHTPHI, TIe IIPOUCXOIUT nepepadorka nHPopmamnuu. KomaHms K
MOoYKaM MOCTYIaT o 3¢dEepeHTHBIM HEPBAM WINA T'YMOPaJbHBLIM IIYTEM.
ITpucnocobieHne paboThl HOYEK K U3MEHSIIOLIMMCS YCIOBUSIM OMpeeasieTcs
MPEeUMYIIECTBEHHbIM BJIMSIHAEM Ha KJ1y0OOUYKOBBIM M KaHAJIbLEBbIN ammapar
pa3au4HbIX ropMoHOB (AL, abaocTepoH, MapaTTOPMOH, MHCYJIMH, TaCTPUH,



TUPOKAJIbIIMOTOHUH).

ITouku SIBISIFOTCSI OCHOBHBIM OPraHOM OCMO— U BOJIIOMOPETYJISILUN (perysiiun
ob6beMa). OHu oOecrieunBalOT BhlAeJeHNe U30bITKA BOJIbI M3 OpraHM3Ma B BUE
TUNOTOHUYECKOM MOYM MPU yBEJIMYEHHOM COJE€PKaHUU BOObI (TUMIEpruapaTaliim)
VI 3aJep>KUBAIOT BOIY M BBIBOISAT MOYY, TUIIEPTOHUYECKYIO 10 OTHOILIEHUIO K
IU1a3Me KpoBU, IpU 00€3BOKMBAHUM OpTraHU3Ma (JeruapaTtanuu). DTu
0COO0EHHOCTH MOYEBBIBEIECHUS OTPEIeIISIIOTCS aKTUBHOCTBIO IIEHTPaJbHBIX 1
nepudepruyeckix OCMO- U HAaTPUOPELIENITOPOB U ypoBHEM BhigeneHus Al u3
runoTrajgamyca.

B moukax ocylecTBIsIETCSI CUHTE3 psifia OMOJOTUUEeCKU aKTUBHBIX BEIIECTB
(peHuH, OpaIUKMHU, yPOKWHA3a, IPOCTArjJaHIuHLI U Op.), KOTOPbIE yY4aCTBYIOT B
peTyISIUM U TToAIep>KaHNM MTOCTOSIHCTBA BHYTPEHHEH
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Cpelnbl OpraHu3Ma, T. €. IIOYKU SIBJISIIOTCS TUIMMYHBIM OpraHOM BHYTPEHHEMN
CeKpeLun.

13.5. MOYEBBIBEJIEHUE U MOYEUCITY CKAHUE
OO6pazyromiasicst B IIOUYeYHBIX KaHaJIbIlaX KOHeYHass MOYa 110 cOOMpaTeIbHbIM
TpyOKaM MOCTyMaeT B IMTOYEUHbIE JOXaHKU, MOYETOUYHUKU 11 MOYEBOM ITy3bIPb.
O6beM MOUM B HEM MOCTETIEHHO yBEJIMIMBAETCS, €r0 CTeHKHU pacTsaruBarorcsa. Ha
HavaJbHOM 3Talle 3alloJIHEHMS ITy3bIpsl HAMIPSDKEHNE eT0 CTEHOK He U3MEHSIeTCSI, 1
JIaBjeHue BHYTpU ero He pacteT. Korma o6beM Moun B 1y3bipe mocturaet 250-300
MJI, HaIIpsDKeHMe T71aIKOMBIIIEYHBIX BOJIOKOH €TO CTEHOK pe3KO HapacTaer,
NaBJieHMe KUIKOCTHU B €ro MoJ0CTU nocturaeT 15-16 cM BOOH. CT. M HacTymaeT
pedIeKTOPHBIN aKT MOYEHCITY CKAHHS.

BenymmM dakTopoMm, BhI3BIBAIOIIMM pa3apakeHrue MeXaHOpeleNTOPOB MOUYEBOr0O
ITy3bIpsI, IBJISICTCS MMEHHO PACTSDKEHME €r0 CTEHOK 1 B MEHbBIIei CTeTIeHr —
yBeJIndeHne napieHusl. Ecim moMecTuTh My3bIph B KaICyly, IPEsSTCTBYIOIIYIO
€ro pacTSDKEHUIO, TO TOBBIIIEHNE NaBAeHUS BHYTPU ITy3bIpsl HE BHI3bIBAET
COOTBETCTBYIOIINX pedIeKTOPHBIX peakiinii. Bo3by:kneHne, BO3HUKIIIEE TIPU
pazapakeHU MeXaHOPELIEITOPOB MOUYEBOTO My3bIPsi, TOCTYMHAET MO
addepeHTHBIM HEpBaM B KPECTIIOBBII OTIIeJI CIIMHHOTO MO3ra, TIe HaXOIUTCS
pedaeKTOpHLI LIEHTp Modeucityckauus. DddepeHTHas ”HHepBallUs MOUYEBOTrO
ITy3bIPST OCYIIECTBIISIETCS CUMIIAaTUYECKIMM 1 MIapacuMIaTUIeCKIMM BOJIOKHAMMU.
HNmrmynbchl, Tiepenarolyecst o CUMIIaTUIECKM BOJIOKHAM, paccaabIsioT MBIIIIIbI
Iy3bIPs1 ¥ MOBBIIIAIOT TOHYC €ro XKOMa, 4TO CIIOCOOCTBYET 3allOJTHEHUIO ITY3bIps
MOUOii 1 ee ynepxkaHnio B HeM. [IpoTuBomon0XHBIN 3¢ (GEKT BHI3BIBAIOT
HMITYJIbChI, TOCTYMAIOIIe MO MTapacUMIIaTUYECKM BOJIOKHAM, YTO IMPUBOIUT K



0oJiee YaCTOMY MOYEHCITY CKaHUIO.
CrMHaJIbHBIN LIEHTP MOUYEHMCITY CKaHUSI HAaXOIUTCS 101 KOHTPOJIeM BhILIeIesKalX
OTJI€JIOB MO3Ta: TOPMO3SIIINE BIUSHNS UCXOIIT N3 KOPhI TOJIOBHOTO MO3Tra 1
cpenHero Mo3ra, Bo30y>Kmaroliye — 13 TUIoTajaMyca U BapoJjireBa MOCTa.
IlepBbie MO3BLIBLI K MOUEHCITYCKAHUIO TMOSIBJISTIOTCS Y B3POCJIOro UyejoBeKa, Koria
00BbeM MouH B Iy3bIpe gocturaeT 150 M. Y cuiieHHBI NOTOK UMITYJILCOB
HacTyImaeT npu ypeandeHu Mouu B my3sipe 1o 250-300 mi. I1pu 3ToM numeet
MECTO IIPON3BOJIbHOE Mouencnyckanue. Ilpu manbHelieM MoBbIIeHN 00beMa
COJIEP>KMMOTO MY3bIPsI AKT MOUYEHCITYCKaHUSI CTAHOBUTCSI HEIIPOU3BOJIbHbBIM.

13.6. IOTOOTAEJEHUE
IToTooTneneHne BBHIMOJHSIET psia BaskKHBIX (YHKIMI B opraHu3Me. Boigenenue mora
ocBOOOXIaeT OpraHn3M OT KOHEUHBIX MPOJIYKTOB 0OMeHa BeIlleCTB; IIyTeM
BbIBEIEHUS BOMIbI M COJIEI MO Iep>KIBAETCS MIOCTOSIHCTBO
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OCMOTHMYECKOTO IaBJICHMS, a TAK:Ke HOPMAJIM3YETCsl TEMITepaTypa Tejla BCIEICTBUE
TeIJIO0TAauYU MPU UCHApEHUM T10Ta ¢ MOBEPXHOCTU KOXKMU.
IT ot comepzkut 98-99% BombI, MUHEpaAIbHbIE CONU (XJIOPUCTBINA HATPUIN U
XJIOPUCTHINA Kanuii, cyabdatsl, pocdaThl) 1 OpraHMIEeCcKHre BelllecTBa (MOYEeBHMHA,
MoueBasl KMCJIOTa, KpeaTUHUH, TUIITYpoBas KucaoTa). [I1oTHOCTh moTa cocTaBisieT
1.010-1.012. B cpenHeM 3a CYyTKM B YCIOBUSIX OTHOCUTEIBLHOTO GU3NUECKOT0 1
SMOLIMOHAILHOTI'O TIOKOSI, TIpU KOMGOPTHOM TeMIlepaType OKpYy>Karollel cpeibl
Boigeasercsa 500-600 ma moTa.
PaznuuaioT TepMrUecKoe 1 SMOLIMOHAIBHOE MOTOOT IeIeHIE.
TepMuueckoe MOTOOTAEIEHUE MPOMCXOOUT Ha BCel MOBEPXHOCTHU TeJa,
SMOIIMOHAJILHOE — Ha JaJIOHSIX, MTOJOLIBEHHON CTOPOHE CTOIM, B ITOIMBIIIIEUHBIX
BIIaJMHaX, Ha JIMIIE 1 pexKe Ha IpYyTUX ydacTKax Tejia.
HNHTEHCUBHOCTH M CKOPOCTh TEPMUUECKOT'O TIOTOOTIEJICHNSI HAXOIUTCS B TIPSIMOit
3aBUCHMMOCTH OT YPOBHSI MOBBIIIEHUSI TeMIIepaTyphl OKpyKaroleii cpenbl. I1pu
TeMmepaType Bo3nayxa okojio 60 C y denoBeKka B TedeHMe yaca obpasyercs 2.5 1
noTa. B ropsunx mexax 3a pabouyio CMeHY BbIJIeJIeHIEe ITOTa MOXKET COCTaBJISITh
10-12 n. UcnmapeHne noTa B TaKMX YCJIOBUSIX MMeeT UCKITIOUNTEIbHOE 3HaUeHIE
IJ1sI TIOIIe p>KaHUsl TeMIIepaTypHOTo TOMeocTas3a, Tak Kak Ha UcIiapeHue 1 r BoIbl ¢
MMOBEPXHOCTH TeJjla yesioBeka pacxonyerced 2.43 kJIx (0.58 kkain).
DMOILMOHAJIBHOE (X0JIOOHOE) ITOTOOTAEeHEe BOZHUKAET MPY PA3IMUHbBIX
MICUXMYECKUX peaKlusx (CTpax, pagocTh, THEB), YMCTBEHHOM HaIPSDKEHUU, T. €.
dakTOpOB, HE OKA3BIBAIOLIMX CYILIECTBEHHOTO BJIUSHUSI HATEPMOPETYJISILIMIO.
DMOIIMOHAJIbHOE TTOTOOTAEIeHE B OTINUME OTTEPMUUECKOrO UMEEeT OUeHb
KOPOTKUI1 JJaTEeHTHBIN Teprom, ObICTPO JOCTUTaeT MaKCMMyMa,



COOTBETCTBYIOILIETO CHJIE€ BO30YXKIEHHUS, U TaK 3K OBICTPO MPEeKpallaeTcs C
OKOHYaHMEM pa3lpakeHus,
IToTootneneHue, Bbi3biBaeMoe GU3NUECKOI pabOTOM, IIPEACTaBSIET COUETaHUE
000X BUIOB — TE€PMUUECKOTO (BCAEICTBUE MOBBIIIEHUS TEMOJOMPONYKIIMU ITPU
MBbIIIEYHOM NesATeIbHOCTH) U 3MOolMOoHaIbHOro. ClieqoBaTeIbHO, MTHTEHCUBHOCTh
MOTOOT/EJIEHMS IIPU CIIOPTUBHON IesSITeIbHOCTU 3aBUCUT KaK OT €€ XapakTepa, Tak
1 OT 3MOLIMOHAJIbHOTO (hOHa.
OO0pa3oBaHue MOTa SIBJSIETCS CAOKHBIM CEKPETOPHBIM MPOLIECCOM. HaAXOMSIIMUMCS
Ol KOHTPOJIEM HeliporyMopaabHOI perysiun. MHHepBalus MOTOBbIXKeJe3
OCYILECTBJISIETCSI CUMITaTUYECKMU HepBaMU. OTINUUTETbHOU 0COOEHHOCTHIO
BOJIOKOH CUMMATUYECKUX HEPBOB SIBJISIETCSI TO, UTO OHU BBIAC/ISIIOT B KQUeCTBE
MeauaTopa He aJipeHalvH, a alleTWIXOJWH, T.€. IeUCTBYIOT 10 MEXaHU3MY
MapacUMIIaTUUECKUX, XOJUHAIPTUYECKUX CTPYKTYp. MexaHU3M 3MOIMOHAILHOTO
MOTOOTAEJIEHUS OTJIUYAETCS OT TEIUIOBOTO T€M, UYTO XOJIOMHBIN MOT BBIIEISIETCS
MO BJIMSIHAEM T€X CMMMOATU4YeCKUX HEPBOB, B CUHAIICAX KOTOPBIX BBIIEISIETCS
anpeHanuH. [TapacuMnaTryeckass MHHEpBallys Ha NesITeJIbHOCTh IMMOTOBBIX KeJie3
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He oKa3blBaeT BausSHUS. LIeHTpbI, peryaupyroline moToobpa3oBaHue,
pacmoyioXeHbl B CIIMHHOM MO3Te W B TUrnoTajgamyce. Y CIOBHOPedJIEKTOPHO WUIn
MpU HarpeBaHUU TEPMOPELIENITOPOB KOXKM UMIYIbChI IIOCTYIAIOT B
COOTBETCTBYIOIME LIEHTPhI, U OTTY1a MO CUMIIATUYECKUM HepBaM BO30YKIeHIE
repenaeTcs K MIOTOBBIM JKeJle3aM.
14. TEIIJIOBON OBMEH

CrniocoOHOCTh OpraHu3Ma 4eJioBeKa COXPaHATh MOCTOSIHHYIO TEMIIEpaTypy
00yc0BJIeHa CIIOKHBIMU OMOJIOTMYECKUMU U PU3NKO-XUMUYECKIMU TIpolieccaMu
TepMoperysiiuu. B oTanume oT X010 JHOKPOBHBIX (IMTOMKUIOTEPMHBIX )
>KMBOTHBIX, TEMIIEpaTypa Teja TEIIOKPOBHBIX (TOMOMOTEPMHBIX) XKUBOTHBIX MPU
KoJe0aHUsIX TeMIepaTypbl BHEIIHEN Cpebl ITOAIeP>KMBAETCS Ha ONpeaeeHHOM
ypPOBHe, HanboJiee BHITOTHOM 151 XKU3HeAesITeIbHOCTU opraHu3Ma. IlonnepkaHue
TeIUI0BOro 0ajaHca OCYIIECTBIIsIETCS OJaronapsi CTporoii Copa3MepHOCTH B
oOpa3oBaHUU TeIlJIa U B €€ OTHave.
BennunHa Terioobpa3zoBaHus 3aBUCUT OT MHTEHCUBHOCTH XMMUYECKUX PeaKIInid,
XapaKTepHU3YIIINX YpOBEHb 0OMeHa BellecTB. TermooTnadya peryampyercs
MperMYIIeCTBEHHO (U3NYECKMMMU IIpolleccaMi (TeIIon3ayYyeHue,
TeIUIONpPOBeAeHNE, UCIIapeHNe).

14.1. TEMIIEPATYPA TEJIA YEJIOBEKA U U3OTEPMUA
TewmmepaTypa Tejla 4YeJI0BeKa U BBICIINX KMBOTHBIX MOIIEP>KMBAECTCS Ha
OTHOCHUTEJIBHO ITIOCTOSTHHOM YPOBHE, HECMOTPS Ha KOJie0aHs TeMITepaTy phbl



BHEIIHEN cpedbl. DTO MOCTOSIHCTBO TeMIepaTyphl Tejla HOCUT Ha3BaHUE
n3oTepmun. M3oTepmMus B mporecce OHTOreHe3a pa3BUBAETCS ITIOCTEIIEHHO. Y
HOBOPOXIECHHBIX IETEM OHA HAJIE€KO HE COBEPIIECHHAN YCTOMYMBHINA XapaKTep
npuobperaeTe Bo3pacToM. IlepepacnpenesieHue Teria MeXKay TKaHas 1
OCYILECTBJIsIETCSI KpoBblo. KpoBb, 0071a1as1 BHICOKOH TEIJIOEMKOCTbHIO, IEPEHOCUT
TEIUIO OT TKaHEU ¢ BHICOKMM YPOBHEM TeI1000pa3oBaHUs K TKAHSIM, Ili€ TEILIO
obpa3yeTcs B HeOOJIbIINX KoJIMyecTBaX. B pe3yyibTaTe BhIpaBHUBAETCS yPOBEHb
TeMIlepaTyphl B pa3JIMUHbBIX YaCTSIX TeJia.

TeMnepaTypa NOBEpXHOCTHBIX TKaHel («000JI0UKI» ), KaK MpaBUjIo, HIKE
TeMmepaTyphl I1y00KUX TKaHel («sapax»). TemrepaTypa IIOBEepXHOCTH Teia
HEepaBHOMEpHA 1 3aBUCUT OT MHTEHCUBHOCTHU ITepeHOCA K Hell Terjia KpOBbIO U3
I1y0OKMX YacTell Tela, a TaksKe OT OXJIaxKIarollero Win CorpeBalollero neicTBus
TeMIlepaTyphl BHelIHe# cpenbl (puc. 23). Tak, TemmepaTypa KOXXU Ha MOKPHITHIX
OIeXXIO0M yJyacTKax KoJyiebaercs oT 29 no 34 ; KojebaHusI TeMIlepaTypbl KOXKHI Ha
OTKPBITHIX YacCTSIX Tejia B CYIIeCTBEHHOM Mepe 3aBUCST OT TeMIIepaTyphbl BHEIITHEM
Cpelbl.
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Puc. 23. Temnepamyphbote a0po (cepvim ysemom) u 00404Ka
TemnepaTypa riay0oKmnx TKaHel 0oyiee paBHOMepHa 1 coctasisieT 37-37.5 .
TeMnepaTypa neuyeHu, Mo3ra, MoYeK HECKOJIbKO BbIIIE, YeM IPYTUX BHYTPEHHUX
OpTaHOB.

O TeMmmepaType Tejia 4eJaoBeKa CyIsIT OOBIYHO Ha OCHOBAHUU €€ U3MepPEHUs B MO-
MBIIIEYHOM BIIagnHe. 3Iech TeMIIepaTypa y 300pOBOIo YejoBeKa paBHa 36.5-37 .
TemnepaTypa Teaa HIDKe 24 1 Bblllle 43 He COBMECTMMA C 3KM3HbBIO YeJIOBeKa.
H3oTepmus umeeT 60JbII0e 3HaUeHME 1151 MeTab0JIMYeCKUX TIPOLIECCOB.
depMeHTHI 1 TOPMOHBI 00J1aIal0T HabOJIbIIIell aKTUBHOCTBIO IIPU TEMITEpaType
35-40 . TemmnepaTypa TeJia yeJloBeKa He OCTAaeTCs MOCTOSIHHOM, a KoJieOIeTcs B Te-
yeHue cyTok B npenenax 0.5-0.8 . MakcumanbHasg TeMIiepaTypa Tejaa
Habronaetrcs B 16-18 yacos, a MuHMMabHasg — B 3-4 4aca.



ITocToSIHCTBO TeMIiepaTyphl Tejla y YeJIoBeKa MOXKET COXPaHSIThCS JUIIb TPH
YCJIOBUM paBeHCTBA TEII00Opa3oBaHus U TEIJIONOTEePU BCEro opraHu3ma. J1o
IOCTUTAETCS MMOCPEICTBOM (PU3NOJIOTNIECKNX,MEXaHU3MOB TEPMOPET YIS,
KOTOPYIO MIPUHSTO pa3aesisiTh Ha XUMUUYECKYIo 1 ¢pu3ndeckyro. CriocoOHOCTh
Yyej0BeKa IMMPOTUBOCTOSATh BO3JEeMCTBUIO TeIljla M X0JI0Ja, COXpaHsIs CTabUIbHYIO
TeMIlepaTypy Telia, UMeeT U3BeCTHbIE TIpenesbl. [1pn upe3aMepHO HU3KOM Wi
OYeHb BBICOKOI TeMIIepaType Cpeabl 3allIMTHbIE TEPMOPETYISIIMOHHBIE
MEXaHN3Mbl OKa3bIBAIOTCS HEJOCTAaTOYHBIMU, M TEMIIEpaTypa TeJla HaUMHaeT Pe3KO
MagaTh WIKN MOBBIIIATHCS. B TIepBOM cllydyae pa3BUBAETCSI COCTOSIHUE I U 11 OT€ P M
1 U, BO BTOPOM — TUIIEPTEPMUM.

14.2. MEXAHUN3MBbI TEIINIOOBPA3OBAHUSA
OO0pa3oBaHue Teruia B OpraHU3Me IPOUCXOIUT TJIaBHBIM 00pa3oM B pe3yJibTaTe
XUMUYECKUX peakinii ooOMeHa BenlecTB. IIpy OKMCIeHNN MUIIEBBIX KOMIIOHEHTOB
1 OpYTUX peakluii TKaHeBOTO MeTaboamn3Ma obpasyeTcs Teruio. BennunHa
Terna000pa30BaHNs HAXOIUTCS B TECHOI CBSI3M C YPOBHEM MeTab0oIMuecKoi
aKTMBHOCTU opranusma. [loaTomMy TermaonpoayKIno Ha3bIBalOT TaKKe
XUMHUYECKON TEPMOPETYIISIIUEIH.
Xumuueckasi TepMOPETyJISILS MMeeT 0co00 BaxkHOe 3HaUeHUe JJIs TI0IIepKaHUs
MTOCTOSIHCTBA TeMIIEPATyPhI TeJla B YCAOBUAX oxaaxkneHus. I1pu moHmmkennm
TeMIIepaTyphbl OKPY>KaIOIIeil cpeabl IIPOUCXOINT YBEINUeHNE NHTEHCUBHOCTHU
oOMeHa BellleCTB U, CJIeloBaTeJIbHO, TEIUI000pa3oBaHus. Y dejloBeKa yCUJIeHIe
Ter000pa30BaHNS OTMEUAEeTCsI B TOM cliydae, KOrja TeMIlepaTypa OKpy>Karomlei
cpelbl CTAHOBUTCS HILKE
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OINTUMAaJbHOI TeMIlepaTyphbl MJIH 30HBI KoMdopTa. B 00bIUHOI JIerKoit oexxIe 3Ta
30Ha HaxomuTcd B npenenax 18-20 , a n1g o6HaxkeHHOTO yesoBeka—28 C.
CyMMapHoOe Terioo0dpa3oBaHue B OpraHM3Me IPOUCXOIUT BXOJe XMMUUECKIX
peaxkiuii oOMeHa BellecTB (OKUCIeHUe, TJIMKOIN3), UTO COCTaBIISIET TaK
Ha3bIBaeMOE MEPBUYHOE TEIUIO U IIPU PACcXOdOBAaHNI SHEPTUN
MakposprudeckuxcoenuHennii (AT®d) Ha BrIToIHEHME pabOTHI (BTOPUYHOE
Teruio). B Bume mepBuyHOro Teria B TKaHsaX paccemBaeTcs 60-70% sHeprum.
Ocranbabie 30-40% nocne pacuemieans AT® obecrieunBaoT paboTy MBIIIII,
pa3InYHbBIe TIPOIECChl CUHTE3a, cekpelny n ap. Ho 1 mpu 3TOM Ta 1M MHas 4acThb
SHEPIUM TIEPEXOINT 3aTeM B Ter1o. Takum o6pa3oM, 1 BTOPUUHOE TETIIO
oOpa3syeTcsl BCIEICTBUE 9K30TEPMUUECKIX XMMUUYECKUX peaKIlnii, a Ipyu COKpallle-
HUM MBIIIEYHBIX BOJIOKOH — B pe3yjbTaTe UX TpeHMsI. B KoHeUHOM MTOTe
MePEeXOIUT B TEIUIO WM BCSI SHEPTUSI, WU MOJABJISIONIasl €€ YacTh.
Haubonee nHTeHCHBHOE TeNa1000pa30BaHUe B OpraHU3Me IMPOUCXOOUT B MbIIIIAX



pu uXx cokpaineHnn OTHOCUTEIbHO HeOOIbIlIas IBUTaTeIbHAs aKTU BHOCTD BEIIET
KyBeJIMYEHUIO TeIsioo0pa3oBaHus B 2 pasa, a Tsbkejast paborta — B 4-5 pa3 u
6o1ee. OnHAKO B 3TUX YCJIOBUSIX CYLIECTBEHHO BO3pacTaioT MOTepH Teria C
MMOBEPXHOCTH TeJia.
ITpu ipomoKUTENbHOM OXJIAXKIEHUM OpTaHM3Ma BO3HUKAIOT HETPOU3BOJIbLHEIE
MepUoaNYeCcKe COKpallleHUsI CKeJIETHOM MYyCKYJIaTyphl (XojogoBasi 1poxsb). I1pu
STOM MOYTHU BCSI MeTaboIMYecKasi SHEPTUsl B MbIIIILe OCBOOOXKIAeTCsI B BUIE TeIla.
AXTHBAIMS B yCIOBUSIX X0J0Ja CUMIIATUYECKON HEPBHOI CUCTEMBI CTUMYJIMPYET
JINTIOJIN3 B XKMPOBOM TKaHU. B KPOBOTOK BBIAEISIIOTCS U B MOCJIEIYIOIIEM
OKUCJISIFOTCSI ¢ 00pa3zoBaHueM 0O0JIbIIOro KOJIUYEeCTBa Teria CBOOOMHbIE XXKUPHBIE
KUCI0Thl. HakoHell, MoBhIIIeHNe TeTIONMPOAYKIIUKU CBSI3aHO C yCUJIEHUEM
byHKIIMIT HaIMOUYeYHUKOB U IIIUTOBUIHOM Kejie3bl. [ OpMOHBI 3THX XKeJie3,
ycuimBasi OOMeH BeIleCTB, BBI3bIBaeT MOBHILIEHHOE Terioobpa3oBanue. Ciaemyer
TaKKe UMeTh B BUJY, UYTO BCe (PU3MOTOTMUEeCKe MeXaHU3Mbl, KOTOPhIE peryJim-
PYIOT OKUCJIUTEJILHBIE TIPOLIECChl, BIUSIOT B TO K€ BpeMsl 1 Ha ypOBEHb
Tera000pa3oBaHuUs.

14.3. MEXAHUWU3MBbI TEIIJIOOTJAAYUN
Ornaua Teruia opraHu3dMoM (pu3nyecKast TEpMOPEryJsins) OCyIeCTBIISIeTCS
MMyTeM U3JydeHUsI, IpoBedeHUS U UcTiapeHus. U371y 4 e H U e M TepsieTcst
nmpuMepHO 50-55% Temia B OKpy>Karollyto cpeny IIyTeM JIYYeUCITyCKaHMs 32 CUeT
nHdpakpacHoi yacTu crekrpa. KoandecTBo Teria, pacceMBaeMoro OpraHu3MoM B
OKPY>KaIOIIYIO Cpeny ¢ U3JIydeHreM, TIPONOPIMOHAIILHO TIIOIAAN TOBEPXHOCTH
yacTeil Tena, KOTOpble COMPUKACAIOTCS C BO3IYXOM, U Pa3HOCTU CPeIHUX
3HAYEHUI TeMIIEpaTyp
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KOKM 1 OKpyKaroleit cpeabl. OTnava Teria u3aydyeHrneM npekpaliaeTcs, eciu
BbIpaBHUBAETCS TEMIIEpATypa MOBEPXHOCTU KOXKU M OKPY>KAIOIIEi Cpebl.
TennonpoBeneHNe MOXET IPOMUCXOAUTH IMMyTeM KOHIYKIIMUA U KOHBEKIIVH.
Konnyxkimeii Terio TepseTcst npya HEMOCpeICTBEHHOM KOHTAaKTe YJYacTKOB TeJa
YyeJIoBeKa ¢ IpyruMu pusndeckuMu cpenaMu. [Ipy 3ToM KoJImuecTBO TepsieMOro
TeIlia MPOIOPIMOHAIBHO pa3HUIIE CPEIHNX TeMIepaTyp KOHTaKTUPYIOIIX
MMOBEPXHOCTEN U BpeMEHM TeIJIOBOro KoHTakTa. KoHBeKIms —
CIOCOOTeIIOOTAaYM OpraHUu3Ma, OCYILECTBIISIEMbIl yTeM IepeHoca Teria
IBIDKYIIAMUCS YacTUIIaMM Bo3nmyxa. KoHBeKIMel Terio paccenBaeTcs Ipu
00TeKaHUM MOBEPXHOCTHU Tejla IOTOKOM Bo31yXa ¢ 6oJiee HU3KOI TeMIlepaTypoi,
yeM TeMIepaTypa Koxu. JIBiKeHre BO3AyIIHbBIX TOTOKOB (BeTep, BEHTUISIINS)
YBEJIMUMBAIOT KOJUYECTBO OTHaBaeMoro Teruia. IlyTem TemaonpoBeneHus: opra-
HI3M TepseT 15-20% Temia, mpy 3TOM KOHBEKIIUS MIPeICTaBIsIeT 60j1ee MOIIIHBIIN



MEXaHM3M TEeIUIOOTAauYM, YeM KOHIYKIIHS.
Tennoornauya myTeM UCIapeHUs] — 3TO CIIOCO0 paccerBaHUSI OpraHU3MOM Terlia
(oxo010 30%) B OKpy:KaIoIIyI0 Cpelly 3a CUET ero 3aTpaThl Ha MCapeHue IToTa Win
BJIAT'Y C TIOBEPXHOCTH KOXKHU U CIM3UCTBIX IbIXaTedbHbIX myTeil. [Ipy TeMnepaType
BHelIHel cpenbl 20 mcmapenue Biaaru y dyenoBeka coctasisteT 600-800 r B CyTKM.
ITpu nepexone B Bo3nyx 1 r Bonsl opranm3m tepsieT 0.58 kkan teria. Ecimn
BHEIIHSS TEMIIEpaTypa MpeBbIIaeT cCpeaHee 3HaueHNe TeMIIepaTyphl KOXH, TO
OpraHu3M He OTHaeT BO BHEIIHIOIO Cpely TeIUIo U3JydeHUeM U IPOBeIecHUEM, a
Hao00poT, moryioulaeT Terio u3BHe. McnapeHue XXUIKOCTU C TIOBEPXHOCTH TeJla
MPOUCXOIUT MpH BAaKHOCTU Bo3ayxa meHee 100%.

14.4. PEI'YJAIUA TEIIJIOOBMEHA
Perynsamug teruioo6MeHa obecrieunBaeT 6ajlaHC MEXIy KOJIMUYECTBOM
MNPOAYLMPYEMOro B € JUHUILY BPEMEHM TeIlIa U KOJMYECTBOM TeIlIa, pac-
ceruBaeMOro OpraHM3MoOM 3a TO K€ BpeMsl B OKpyKaroliyto cpeny. B pesynbrare
TeMIlepaTypa Tejla YeJIoBeKa MOIIeP>KMBAETCsl Ha OTHOCUTEN bHO MOCTOSIHHOM
YPOBHE.
Bocnpusitue 1 aHanu3 TemiepaTypbl OKpY:Kalolleil cpedbl OCy 1IeCTB-JISIETCS C
MOMOIIIBIO TEPMOpPELenTOPOB. TepMopeenTopbl UMEIOTCS B KOXKE, MBIIILAX,
cocylax, BO BHYyTpeHHHMX OpraHax, JbIXaTeJbHBIX MyTIX, CIMHHOM U CpeTHEM
mosre. OIHU U3 HUX pearupyroT Ha XoJiof (X0JIO-TOBblepeLeNTOPhI), KOTOPHIX
HAIIOBEPXHOCTH TeJla YyeJoBeKa HacunThiBaeTcs okoyo 250000, npyrne — Ha
Teruio (TeryioBbie penenTopkl), ux npumepHo 30000. PazBeTBieHHas ceTh
TEpMOpPELEeNTOPOB obecreurBaeT NoaApoOHY MHOPMALIMIO O TEMIIEPATyPHBIX
CIIBUTaX BO BHEIIHEI U BHYTPEeHHEU cpejlle opraHn3Ma, KoTopasl IocTymnaeT B
BBICIIIME LIEHTPHI TEII000OMEHa.
159
[lenTpanbHBIi anmapaT TEPMOPETYJISILUM HaXOOUTCS B TIepeaHell 1 3aHeil yacTu
runoTajgamMyca, a Takxke B peTUKYJISIpHOM (hopMaliuy cpegHero moara. LleHTp
TEPMOPETYJISIAN COOEeP>KUT pa3IUUHbIe 110 PYHKIMSIM IpYHIlhbl HEPBHBIX KJIETOK.
TepMmouyBCTBUTEIBHBIE HEUPOHBI IEPETHETO TMITOTajlaMyca MO IeP>KUBAIOT
0a3aJIbHBINYPOBEHD («yCTAHOBOYHYIO TOUKY») TEMIIepaTyphl Tejla B OpraHu3Me
yejoBeka. DddeKTOpHbIe HEMPOHBI 3aJHEr0 TUIoTajJlaMyca U CpeJlHeTO Mo3ra
YIIPABJISIIOT MpOolieccaMU TEIUIONPONYKIIMM 1 TEIIOOTIauH.
BaxkHast posib B TepMoperyasuny npuHanaiexuT BeiciunuM oTaenam LIHC — kope n
OIVKaiIIMM MTOAKOPKOBBIM LIEHTpaM. DMOLMOHAIbHOE BO30y>KIeHE, N3MEHEHUS
B TICUXMYECKOM COCTOSIHMM OKAa3bIBAIOT CYIIECTBEHHOE BIMSHIE Ha YPOBEHb
Terio00pa3oBaHMs 1 TeruiooTnaur. OTUeTIMBLIe U3MEHEHNS TEMITepaTyphl Teaa



Ha0JII01aI0TCSI Y CIIOPTCMEHOB TP CTapTOBOM BO30YyKIeHUN (IIpeacTapToBas
nuxopanka). Ilpy minTeabHO MbIIIEYHOU paboTe TeMIiepaTypa Tejla MOKeT
nosbimathbes 10 39-40 u 6oiee.
B ocyiiecTBaeHMN ryMOpaIbHOM peryJISiiiU TeriooOMeHa yJacTBYIOT KeJle3bl
BHYTpEHHEI CeKpelrH, IITaBHbIM 00pa30M ILMTOBUIHAS ¥ HAAMOYEUHUKU.
YuacTtue IUTOBUIHON KeJie3bl B TEPMOPETYJISILIMU 00y CIOBIEHO TeM, UTO
BJIMSIHUE TIOHVKEHHOI TeMIlepaTyphbl IPUBOJIUT KyCUJIEHHOMY BbIIEJIECHUIO €€
TOPMOHOB, ITOBBIIIAIOIINX 0OMEH BEIeCTB, U, CIeIoBaTeIbHO, TeII000pa3oBaHNe.
Posib HanMoO4YeYHUKOB CBSI3aHA C BhIAEIEHUEM MMM B KPOBb KaT€X0JaMUHOB,
KOTOpbI€, YCUIMBAsI OKMCIUTEIbHbIE MPOLIECChl B TKAHSIX, B YaCTHOCTHU B MBIIIIIIAX,
YBEJIMUMBAIOT TEIUIOMPOIYKIIMIO U CYy>KMBAIOT KOXHBIE COCYIbI, yMEHbIIIasl TeTI10-
oTIavy.
15. BHYTPEHHASA CEKPEIIUA

IHHC ynpasiseT nesiTeIbHOCThIO pa3IMUHbIX OPTaHOB U CUCTEeM OpraHu3mMa C
TTOMOIIIbI0 HEPBHOM 1 TyMOpaJIbHOU perysiuun. B cucteMy rymopaibHOI
perysiliuy pa3audHbIX GYHKIIMI OpraHM3Ma BKIIOUYEHbI CieluaIbHbIE JKeJle3bl,
BBIAEJISIONIEe CBOM aKTHMBHbIE BEIIECTBA — T'OPMOHBI HENOCPEACTBEHHO BKPOBb,—
TaK Ha3bIBaeMble 3KeJie3bl BHYTPEHHE! CeKpelnu.

15.1. OBIIIASL XAPAKTEPUCTUKA PHIOKPUHHONW CUCTEMBI
I'ymMopanbHas peryJisius OCyIecTBISIeTCSI IByMsI CIIocobaMu:
1) cucteMoii xxeJjie3 BHyTpeHHEl CeKpeluy U SHIOKPUHHBIMU 3Kejle3aMu (Tped.
BHIOH — BHYTPb, KPUHO — BBIIEJISITH), IPOAYKThI KOTOPbIX (TOPMOHBI)
MOCTYIMAalOT HEMOCPEICTBEHHO B KPOBb U NEHMCTBYIOT JUCTAHTHO Ha yHajleHHbIE OT
HUX OpraHbl U TKaHU, a TAaKXKe CUCTeMOI SHIOKPUHHBIX TKaHEW NPYTUX OpraHOB;
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2) CUCTeMOM MECTHOI cCaMOpPEryJsiuu, T. €. IeMCTBUEM Ha COCeIHUE KIETKHU (B
npenenax OgHOrO OpraHa Win TKaHU) 0MOJOTMUeCKU aKTUBHBIX BEILECTB
(TKaHEeBBIX «IT'OPMOHOB» — I'HeTaMM Ha, CEpOTOHMHA, KUHMHOB, IIPOCTAIIaHAMHOB)
Y IPOAYKTOB KJIETOYHOro MeTaboan3Ma (HampuMep, MosiBeHUe IIpU GU3NIECKIX
Harpy3kax MOJIOYHOM KMCJIOTHI B MBIIIIAX BeAET K pacCIIMPEHUIO B HUX
KPOBEHOCHBIX COCYIOB U YBEINYEHUIOOOCTABKU KHCIOPOIaA).
K sHIOKpHMHHBIM Xejie3aM OTHOCST clienytolnre o0pa3oBaHusl, AMnbu3 (BEepXHU
NpUIATOK MO3Tra WM IIMIIKOBUIHAS KeJjle3a), TMnodu3 (HUKHUN ITpUIaTOK
MO3ra), BUWIOUYKOBas XKejie3a (TUMYyC MM 300Has Kejae3a), INMTOBUIHAS
(TUpeounHasI) XeJjie3a, OKOJIOIIMTOBUIHbIE (TapaTUPEOUTHBIE) SKeae3bl,
MoIXKeJIy IoYHas Kejie3a (MaHKpeac), HaalmOYeYHUKH, TI0JIOBbIe XKejle3bl (TOHAIbI).
I'opMOHBI BBIAEISIOTCS TAKXKE KJIETKAMU HEKOTOPBIX OpraHoB (ITOYKU, Cepale,
IUIalleHTa, IUIeBapUTeIbHbIIA TPAKT).



MeTomamMu U3yueHUs Kejie3 BHYTPpeHHEH CeKpeln SIBASIOTCS TpaaulIMOHHbIE
METOJIbl yAaJeH!s] WK pa3pylueHus (y yeaoBeKa Mpu 3ab0JieBaHUSIX WIN Y
SKMBOTHBIX B 9KCIIEpMMEHTE), BBEIeHIE OIIpeaeIeHHOTO TOPMOHA B OpraHU3M,
aTakke HabJIIOIeHNsT B KJIMHUKE 32 00JIBbHBIMU C MATOJIOTMEN SHIOKPUHHOM
crcTeMBbl. B COBpeMEHHBIX YCIIOBHSIX KOHIIEHTPAIIAIO TOPMOHOB B3Kejle3aX, KpOBU
WIN MOYe N3YYarOTOMOJIOTUUECKMMHI U XUMUYECKIMU MEeTOIaMU, UCTIONIb3YIOT
yAbTPa3BYKOBOE UCCIeOBaHUE, IPUMEHSIOT paIuOMMMYyHOJOTMYECKUI MeTOI.
OOmuMMH CBOMCTBAMU XeJle3 BHYTpEeHHE CeKpelun SIBJISTFOTCS:

1. OTcyTcTBHE BHELIHMX MPOTOKOB B OTJIMUME OT XKeJjle3 BHEIHEN CeKpelnu,
MMeEIONIMXTaKe TTPOTOKM (HalpruMep, CaJIbHBIX, MOJIOUYHBIX, CIFOHHBIX U JIp.);
MPOAYLIUPYEMbIESHTOKPMHHBIMU KeJle3aMU TOPMOHBI BCaChIBAIOTCS
HEIOCPEeICTBEHHO B KPOBb, MMPOXOISIIYIO Yepes JKeje3y,

2. CpaBHMTEJILHO HeOOJIbIIINE pa3Mephl U Macca;

3. JleiicTBEe TOPMOHOB Ha KJIETKUA M TKaHU B BeCbMa MaJlbIX KOHIIEHTpAIUSIX
(HammpuMep, Bcero 1 ragpeHannHa MoxeT akTuBu3upoBaTh 100 MIH. Arymaybux
cepren);

4. NU3bupaTte4ibHOCTH OECTBUS TOPMOHOB I1a OIIpeaeeHHble TKAHU U KJIETKH-
MUILIEHN, UMEIOLINe CIlelIaIbHbIe pellenTOphl Ha MOBEPXHOCTU KJIETOYHOMN
MeMOpaHbl WX BIIa3Me, CKOTOPBIMU CBSI3bIBAIOTCSI TOPMOHBI;

5. Crieni(puIHOCTH BBI3BIBAEMBIX MMM (PYHKIIMOHAIBHBIX 3G PEKTOB;

6. beicTpoe pa3pyllieHre TOPMOHOB (HarpuMep, IIepuo/I mojaypacraua B KpOBU
aJIpeHaJMHa 1 HopaJpeHainHa — okoio 0.5-2.5 muH, 60abIIell YacT TOPMOHOB
runnodpuza —10-15 mMun).

DHIOKpUHHBIE Kejle3bl TOJIKHBI IOCTOSHHO BhIpabaThIBaTh TOPMOHBI, YTOODI,
HECMOTpS Ha OBICTpOE pa3pylieHne, NoAIep>KBaTh HEOOXOIMMYIO UX
KOHIIeHTpanuio B KpoBu. CoxpaHeHre HOPMAaJILHOTO YPOBHS KaXkKJ0ro roOpMOHa 1
X COOTHONIEHWI B OpTaHN3Me PETYINUPYETCS 0COOBIMA HEPBHBIMU 1
Ir'yMOpaJbHBIMU MeXaHU3MaMU OTpULIATe]IbHOI 00paTHOM CBSI3U:
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OpU U30BITKE B KPOBU KAKOr0-JI1M00 rOpMOHA MM 00pa3yeMbIX MO, €ro
BO3JIE/ICTBMEM BEILECTB CEKpeLysi 3TOr0 TOpMOHA COOTBETCTBYIOIEH Kene30ii
CHIKAeTCs, a TIpM HenocTaTKe — yBeauunuBaeTcd. Hapylmenus nessreIbHOCTH
SHIOKPMHHBIX KeJie3 MOT'YT IMPOSIBJISAITLCS B UX Ype3MEePHOUM aKTUBHOCTU —
runep@yHKIUNA WA 0CAabJIEHNN aKTUBHOCTA— TUTTOGYHKIINM, YTO IIPUBOINT K
CHIDKEHUIO paboTOCIIOCOOHOCTHU, pa3IMUHbLIM 3a00/IeBaHUSIM OpraHU3Ma U Jaxke
CMEpTH.

I'opMoHaMu Ha3bIBAIOT OCOOBIe XMMUUYECKIE BellleCTBA, BhIIEIsIEeMbIe
crieliMajJu3upOBaHHBIMU SHIOKPUHHBIMU KJIETKaMU U 00J1amaroliye JUCTaHTHBIM



IeiCTBHEM, C IOMOILLIO KOTOPHIX OCYIIECTBIISIETCSI TyMOpajibHasl peryJIsius
GyHKUMIA pa3IMYHBIX OPraHOB M TKaHEW opraHu3Ma.

ITo xuMu4Yeckoil CTPYKTYpe BBIIEISIOT 3 TPYIINbl TOPMOHOB:

1. CrepouHbie TOPMOHBI — MOJOBbLIE TOPMOHbBI 1 KOPTUKOCTEPOUIHBIE TOPMOHBI
HaJINIOYeYHUKOB;

2. IIpon3BomgHbIe aMUHOKHMCIIOT — TOPMOHBI MO3TOBOT'O BellleCTBA HAIMIOYEUHNKOB
(ampeHaJlMH, HOpaJIpeHaJInH ), IUTOBUIHON KeJIe3Hhl;

3. IlenTugHbIE TOPMOHBI—TOPMOHBI TUNO(PHU3a, MOIKENY TOUHOM 3Keae3bl,
OKOJIOIIUTOBUIHBIX XKeJIe3, a TAKKe TMIIoTalaMUUecKe HelpoIenTrIbl.
OyHKIMYI TOPMOHOB 3aKJII0YAIOTCS B MI3MEHEHNN 00OMeHa BEIeCTB B TKaHSIX
(MeTaboMuecKoe JIeicTBIe), aKTUBALIMA TeHeTUUECKOro anrapara,
peryJupyloiiero poct u GopMmoobdbpazoBaHUe pa3IMUHbIX OPTAaHOB TeJia, 3allyCKe
pa3IMUHbIX GYHKLIUNA (Harpumep, BblIeJIeHe 13 IeUYeHU IJIF0KO3bl B KPOBb MPU
paboTe), MOLYJISLUM TeKYIel aKkTUBHOCTU pa3jIMYHbIX OpraHoOB (Harpumep,
M3MEHEeHMST YaCTOThI cepaleOMeHni Mpyu SMOIIMOHAIbHBIX COCTOSIHUSIX
OpraHusma).

MexaHn3M BIUSHUS TOPMOHOB Ha KJIETOYHYIO aKTMBHOCTh 3aBUCUT OT UX
CIIOCOOHOCTH CBSI3BIBAThCS € pelleNTOpaMM KJIETOK-MUIlIeHel. BiausHue
MENTUIHBIX TOPMOHOB 1 MPOU3BOIHBIX aMUHOKMCIIOT OCYIIECTBIISIETCS MMyTeM UX
CBSI3BIBAHMS CO clielMPUUIECKIMU pelieNTopaMi Ha TTIOBEPXHOCTU KJI€TOUHBIX
MeMOpaH, YTO BBI3bIBAET LEMHYIO peaklnio 0MOXUMUUYECKIX Mpeobpa3oBaHUil B
kineTKax. CTepouHbIe TOPMOHBI 1 TOPMOHBI IIIUTOBUIHOM XXeJie3bl, 001aaato1ye
CIMOCOOHOCTHIO TIPOHUKATH Uepe3 KIETOUHYI0 MeMOpaHy, 00pa3yloT B LIMTOIIa3Me
KOMIIJIEKC CO criepUIeCKUMHU pelienTopaMu, KOTOPbIA MPOHUKAETB KJI€TOYHOE
SIIPO U 3amyckaeT MopdoreHeTudeckue 3pdekThl oopa3zoBaHusgd GepMEeHTOB U
BUIgOCHeM(PUIHBIX OEJIKOB, a TaKXKe yCUIeHNe S3Heproodpa3oBaHUsI B
MUTOXOHIPUSIX, TPAaHCIIOpTa TJIFOKO3bl 1 aMUHOKHUCJIOT 1 IPyrie U3MEHEHUS B
KU3HEIeSITeIbHOCTU KJIETOK.

B xneTkax-MUIIIeHSIX UMEIOTCSI MEXaHU3MBbI JIJISI CAMOPETYJISIIIMNA COOCTBEHHBIX
peaxiiii Ha TopMOHaJIbHbIe Bo3nelicTBus. I1pn M30BITKE MOJIEKYJI TOPMOHA
YMEHbIIIAeTCsl YUCI0 CBOOOIHBIX PEeLEeNTOPOB KJIETKU IJIsI UX CBSI3bIBAHUSI, U TEM
CaMbIM CHIKA€TCSl UYBCTBUTEIbHOCTh KJI€TKU K NE€MCTBUIO TOPMOHA,

a IIpY HeJOCTaTKe TOPMOHOB — yBeJIMUEHNE
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Yypcaa CBOOOMHBIX pelleNTOPOB MOBHIIIAET KJIETOUHYIO BOCIIPUAMYUBOCTb.
ITouTn 11t BceX TOpPMOHOB BBISIBJIEHBI OTUYETJIMBBIE CYTOYHBIE

KoJIeOaHUSINX codep>KaHusl B KpoBU. boJibllieii 4acThbio IPOUCXOIUT YBEIMUEHUE
UX KOHLIEHTpAlLlMM B THEBHOE BpeMsl M YMeHbllIeHre B HOuHOoe BpeMsi. OHaKo B



9TOM TeproInKe NMeIOTCs crienudruueckrie 0oco6eHHOCTU — TaK, MaKCUMaJIbHOE
cojliep>kaHre TOpMOHa pocTa B KPOBU Ha0JI10JaeTCsl O3IHUM BEUepOM, B
HayajbHbIe CTaIUU CHA, a TOPMOHOB HAAIIOYEYHMUKOB TJIKXKOKOPTUKOUJIOB — B
yTpEeHHME YacHl.

15.2. DYHKIINU XKEJIE3 BHYTPEHHENW CEKPEIINU
JlesITeIbHOCTD 3Kejie3 BHYTPEeHHEN CeKpelluy HaXOOUTCs 10 KOHTPOIeM
MHOTOYMCJIEHHBIX MPSIMBIX 1 00paTHBIX CBsI3eli B opraHu3Me. OCHOBHBIM
peryasaTopoM ux GYHKIINNI SIBIISIETCS TUIIOTaJaMyC, HEOCPEICTBEHHO CBI3aHHBIN
C TJIaBHOM SHIOKPUHHOM 3Keae30i — Tunodm3om, BIUSIHUSI KOTOPOTO
pacIIpOCTPaHSIIOTCS Ha IpyTue neprudeprudeckiie JKejie3nl.

15.2.1. DYHKIUU I'NITOD®U3A
I'unodus cocTouT U3 Tpex mojeii:
1) mepeaHsIsE DO UK aneHOrumnodus,
2) TIpOMeXXyTOYHas1 DOJIsI U
3) 3agHss DOJIST WIM HEMpOTUIiopus.
B an eHoru moguse riaaBHYIO CEKPETOPHYIO GYHKIIMIO BBIMOJHSIIOT 5 TPy
KJIETOK, KOTOphIe BhIpadaThIBAIOT 5 cenuduueckux ropmoHoB. Cpenn HUX
BBIIEJISIOT TPOIHbIE TOPMOHHI (J1aT. TPOIIOC — HaIlpaBJIeHUe), peryJupyrolne
dyHkMM nepudepudeckux xkemnes3, u 3¢p¢GeKTOpHbIe TOPMOHBI, HEITOCPEICTBEHHO
IeicTBYIOIIMEe Ha KJIeTKUMUIIeHU. K TpOIMTHBIM TOpMOHAM OTHOCST CJieyIOIIue:
KOPTUKOTPOIMH WIN agpeHOKOPTUKOTpoIHbIi ropMmoH (AKJIT), peryanpyroiimii
(GyHKIIMM KOPKOBOTO CJI0S1 HAIMOYEYHUKOB; TUpeOoTpoIHbix TropMoH (TTI),
AKTUBU3UPYIOLIMI IUTOBUIHYIO 3Keje3y; roHanoTponHblii ropmoH (I'TT),
BJIMSIIOILIMI Ha PYHKIIUY MOJOBBIX XKeJle3.
DPPeKTOPHLIMU TOPMOHAMU SIBJISIFOTCI COM AT O T p 0 I H bl ¥ TopMoH (CTT)
WJIM COMATOTPOIIMH, ONpeNesIOIINKA POCTTeNa, U IIPOJIAKTUH, KOHTPOJIUPY IO
IesITeJIbHOCTh MOJIOUHBIX JKeje3.
BrigeneHure ropMOHOB IlepeHel D01 runodu3a peryjampyeTcs BellecTBaMu,
00pa3yeMbIMI HEMPOCEKPETOPHBIMU KJIETKAMU TUIIOTaJamMyca —
TUNoTajJaMUYeCKUMU HeliponenTUaaMu: CTUMYJIUPYIOIIUMU CEKPeLao —
JnbeprHaMU U TOPMO3SIIUMU €€ — CTa T U H a M U. DTU peTyJIupyloline
BellleCTBa IOCTABJISIOTCS TIOTOKOM KPOBHY M3 TUIIOTajlaMyca B IIepeIHIO ITOJIIO
runodusa, rie U oKa3blBaloT BIMUSHIE Ha CEKpeli0 TOPMOHOB KJIETKaMU
rurodusa.
CoMaToponuH IpeacTaBisieT co00i Bugocnelu@puuHbIii 0€10K, orpeaessitoni
pocTTena (Iy1aBHbBIM 00pa30oM yBeIUUYMBAIOIINI POCT KOCTEN B IJIUHY ).
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Pab6oThl o reHHOI MHXXEeHEepUU ¢ BHeIpEeHNEeM KPbICMHOI'O COMaTOTPONMHA B
F€HETUUYECKUI anmnapaT MbIIIeX TO3BOJWIN IMOJIYYUTh CYIIEPMBILIE BIBOE
6ombiero pocrta. OnHako, COBpeMeHHbIe MCClIeIOBaHUS TTIoKa3aau , YTO
COMATOTPOIIMH OPTaHMU3MOB OJHOIO BUJIAa MOXET YBe-JIMUYMBATh POCT TeJia Y BUJIOB,
CTOSIIIMX Ha 0oJiee HU3KUX CTYIIEHSIX 9BOJIIOLIMOHHOIO pa3BUTHUSI, HO HE
addekTuBeH 1151 601ee BLICOKOPA3BUTHLIX OpraHu3MoB. B HacTosiiiee Bpems
HallleHOo BelllecTBO-NocpenHuK, nepenarommii Baustausa CTI Ha KieTKu-MuUIIeH!,
— COMaTOMeIIMH, KOTOPBIN BhIpabaThiBaeTCsl KJIeTKaMU MeYeHU M KOCTHOM TKaHM.
ComartoTponuH obecrieynBaeT CUHTE3 0ejika B KileTkax, HakoruieHue PHK,
yCUJIMBAeT TpaHCOOPT U3 KPOBU aMUHOKMUCJIOT B KJI€TKU, CIIOCOOCTBYET YCBOSHUIO
a3oTa, co3JaBasl IOJOXKUTEIbHbBII a30TUCThIM 0ajlaHC B OpraHu3Me, IIOMOraeT
YTUJIN3AlUU KUPOB. BeigeieHre coMaTOTpONHOro TOPMOHA YBEJIMUUBAETCS BO
BpeMsI CHa, Npu PU3NYECKIX Harpy3kax, TpaBMax, HEKOTOphIX MHPeKuusix B
runoduse B3pOCIOro YejloBeKa ero couepKaHne CoCTaBisIeT okojo 4-15 mr, y
JKEHIIUH CpeJHee ero KOJIMYECTBO HECKOIbKO BhIlIe. OcOO0€HHO YBeJIUUNBaAETCs
koHueHTpanust CTI' B KpoBU y MOAPOCTKOB B IEpUO, MOJIOBOro co3peBanus. [1pu
roJIOTaHMU ero KOHIeHTpalus Bo3pacTtaeT B 10-15 pas.

YpesmepHoe BbIgeJIeHNe COMAaTOTPONMHA B paHHEM BO3pacTe IMPUBOIUT K PE3KOMY
yBeandeHnIo IInHbI Tena (mo 240-250 ¢cM) — ruraHTu3My, a ero HeOCTaTOK — K
3a7eprKKe pocTa —KapJaUKOBOCTU. I unmoduzapHbie TMraHThl ¥ KapJUKU UMEIOT
OPONOPLHUOHAILHOE TEI0CI0XEHNE, OJHAKO Y HUX HA0I0JAI0TCS U3MEHEHMS
HEKOTOPBIX GYHKIIMI OpraH1u3Ma, B YaCTHOCTHU CHIDKEHME BHY TPUCEKPETOPHBIX
(GyHKIMT moa0BbIX XeJe3. M30bITOK coOMaTOTpOnIMHA BO B3POCIOM COCTOSIHUU
(Tmoce OKOHYaHMS pocTa TeJjla) MPUBOIUT K pa3pacTaHUIO ellle He OKOCTEHEBILMNX
OKOHYATeJIbHO YacTel cKejleTa — yIJIMHEHUIO MaJblieB PYK UM HOT, KMCTE 1 CTOII,
YPOIJIMHOMY POCTY HOCa, MOA00pOaKa, a TAKXKe K YBEJIMYEHUIO BHYTPEHHUX
opraHoB. Takoe 3a00JieBaHNe Ha3bIBAeTCs aKpOMeTaJusl.

IIponakTuH peryaupyeT poCT MOJOYHBIX KeJle3, CUHTE3 U CEKPELI0 MOJIOKa
(BbIBEIE€HME MOJIOKA obecrneunBaeT IPYyroil TOpPMOH — OKCHU-TOLIMH), CTUMYJIUPYET
MHCTUHKT MAaTE€pUHCTBA, a TaKKe BJIMSIET Ha BOOHO-COJIE€BO 0OMeH B OpraHusMe,
SPUTPOINO033, BHI3BIBAET MOCIEPOIOBOE oXXUpeHue 1 ap. apdekTol. Ero BuineneHue
pedaeKTOpPHO aKTUBU3UPYETCSI aKTOM cocaHusl. B ¢BsI3u ¢ TeM, 4TO IIpoaakKTUH
HOIIEp>KUBAET CYILIECTBOBAHME KEJITOrO Tejia U BIpabOTKY MM TOpMOHA
MporecTepoHa, OH IOJ YUYW TakKxKe Ha3BaHUE JIIOTEOTPOITHOI'O TOPMOHa.
Koptuxkorponus (agpeHoKOpTUKOTpOoINHbIIropMmoH — AKTT) aBisieTcss KpyImHBEIM
O0esKoM, mpyu 00pa30BaHUM KOTOPOTO BBIACIISIIOTCS B KAUeCTBE IMTOOOUYHBIX
MPOAYKTOB MeJIAaHOTPOIMH (BAUSIIOIINI Ha 060pa3oBaHue IMTMEeHTAa MeJlaHuHA) 1



Ba>KHBIN MenTua — 3HI0pduH, obecrneunBarolImii o6e30oauBaroime 3pPeKkTol B
opraHuzMe. OCHOBHO€ BJIMSIHAE KOPTUKOTPOIIMH OKa3bIBaeTHA (PyHKIIMU
KOPKOBOTO CJI0SI HaJINMOYEeYHUKOB,
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0Cco00eHHO Ha 00pa3oBaHMe TIIOKOKOPTUKOUIOB. KpoMe TOTro, OH BhI3bIBAET
paclieIieHre JKMPOB B JKMPOBOM TKaHM, YBEJIMUMBAET CEKPELIUI0 MHCYJIMHA U
comaTtorpormHa. CTUMYJIUPYIOT BbIAeJIeHNEe KOPTUKOT-POIIMHA Pa3InUHbIe
CTPEeCCOBBIE pa3NipaskKUTeIN — CUJIbHAsA 00J1b, X0JI0I, 3HAUUTeJIbHbIEe (PU3NUECKUE
Harpy3Ku, IICUX03MOLIMOHaJIbHOE HanpspkeHre. CnocoOCTBYS yCUIEHUIO
0eJIKOBOTO, JKNPOBOI'O U YIJI€BOJHOTO OOMEHOB B CTPECCOBBIX CUTYyallUsIX, OH
obecrneunBaeT MOBBIIEHUE COIMMPOTUBISIEMOCTU OpTaHU3Ma IEUCTBUIO
HebJIaronpUSITHBIX(AKTOPOB Cpenbl. T. €. IBISETCS aJallTUBHBIM TOPMOHOM.
TupeorponuH (TupeoTponHbiiropmMmoH — TTI')yBennuuBaeT Maccy IIMTOBUIHOMN
>KeJIe3bl, UMCJIO aKTUBHBIX KJIE€TOK, CIOCOOCTBYET 3aXBaTy Hoda, 4TO B LIEJIOM
YCUJIMBAET CeKpelrio ee TOpMOHOB. B pe3yJibTaTe HapacTaeT MHTEHCUBHOCTb BCEX
BUJOB OOMEHa BEIECTB, MOBBIIIAeTCS TemnepaTyphl Teaa. Obpazopanue TTIT
yBEJIMYMUBAETCS TIPU MOHMKEHNM BHEITHEN TeMmepaTyphl Cpelibl 1 TOPMO3HUTCS
TpaBMaMu, 00jeBbIMU olnyleHusIMU. Cekpenist TTI MozKeT BBI3BIBATHCS
YCIIOBHO-pePIEKTOPHBLIM IIyTEM — 10 CUTHaJIaM, TIPeIIIeCTBYIOIIUM
OXJIAXKJIEHUIO, T. €. KOHTPOJIUPYETCS KOPOU OOJbIINX MNOAyLIapUii. DTO
nMeeTO0IbII0e 3HaUeHNE IJIS1 IPOLIECCOB 3aKaJIMBaHUSs, TPEHUPOBKU K
MMOHMZKEHHBIM TeMIlepaTypaM.

I'onapotrponHbsie ropmoHbl (I'TI') — domnuTponuH 1 TOTPONUH (MX MHAYE €1lIe
Ha3bIBaIOT (HOJIMKYJIOCTUMYIUPYIOIINIA 1 JTIOTEMHU3UPYIOIIUI TOPMOHbBI) —
CUHTE3UPYIOTCS U CEKPETUPYIOTCS OTHMMU M TEMU K€ KJIeTKaMu rurodusa, OHU
OJMHAKOBBI Y MY>KUYMH U XXEHILVH 1 [0 CBOEMY IEHACTBUIO SIBJISIFOTCS
CUHEPrUCTaMU. DTU MOJIEKYJIbl XMUMUYECKH 3alUIIEeHbI OT pa3pylleHUs B ITeYeHU.
I'TT’ ctumynupyroT o6pa3oBaHNe U CEKPELINIO TT0JIOBLIX TOPMOHOB, a TaKKe
dysxm suaHnkoB U ceMeHHUKOB. Conepxxanue I'TI" B KpoBU 3aBUCUT OT
KOHILIEHTpal1 B KPOBU MYXKCKUX U 3KEHCKUX I10JIOBBIX TOPMOHOB, OT pedaeKTop-
HBIX BJIMUSIHUAM MPU TTOJIOBOM aKTe, OT pa3JINYHbIX (PaKTOPOB BHEIIHEI Cpedbl, OT
YPOBHSI HEPBHO-TICUXUUYECKUX PACCTPOMCTB.

3anHss noJis runodusa ceKpeTupyeT TOpMOHBI Ba30IIPECCUH U OKCUTO-1IMH,
KOTOphle 00pa3yIoTcs B KJIeTKaxX TUrnoTajgaMyca, 3aTeM 10 HepBHBIM BOJIOKHAM
MOCTYIIAIOT B HEUporumnogus, roe HaKaruiMBalOTCS U 3aTEM BBIIEISIIOTCSI B KPOBb.
Bazonpeccun (J1at.Ba3 — cocy/, IIpeccyc—aaBjieHNe ))OKa3bIBaeT IBOSKUI
duznonornyeckuii 3¢ GeKT B OpraHu3Me.

Bo-niepBhIX, OH BBI3BIBAET CY>KEHIE KPOBEHOCHBIX COCYIOB U IOBBIIIEHNE



apTepuaJibHOT'O JaBJICHUS.
Bo-BTOpHBIX, 3TOT TOPMOH yBeIMUMBaeT 0OpaTHOE BcachlBaHME BOJbI B IOYEUHBIX
KaHaJIbIlaX, YTO BBI3bIBAET ITOBBIIIEHE KOHIIEHTPALlM U YMEHbIIIeHe 00beMa
MOYH, T. €. OH JIEHCTBYET B KauecTBe aHTUIUYypeTndeckoro ropmoHa (AJIIN). Ero
CeKpelUsl B KPOBb CTUMYJIUPYETCS U3MEHEHUSIMU BOIHO-COJIEBOTO OOMEHa,
duzMueckMU Harpy3kamu, SMOLMOHAJbHBIMU cTpeccamu. Ilpu yrorpebaeHumn
aJIKOTOJIsl yTHeTaeTCsI
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cekpenust BazornpeccuHa (AJIlN), yBeauuuBaeTcs: BbIBeIeHNE MOYM U BOZHUKAET
o0e3BoXMBaHKWE OpraHu3Ma. B ciiydae pe3koro naneHus: BHIpabOTKU 3TOTO
rOpMOHa BO3HMKAeT HecaXapHbI 1uadeT, MPOSIBIISIIONINAICS B TTaTOIOIrMUECKOI
MoTepe BOJbl OPraHU3MOM.
OKCUTOLMH CTUMYJUPYET COKpallleH!s] MaTKU MpY podax, BbIAeJIeHNe MOJIOKa
MOJIOYHBIMU Xejie3aMU. Ero cekpelnio ycuianBaroT UMITYJIbChI OT
MeXaHOPELeNTOPOB MAaTKU IIPU €€ PaCTSKEHUHU, a TaKKe BIMUSIHUS KEHCKOTO
MOJIOBOT'O TOPMOHA 3CTPOTEHa.
ITpoMexxyTouHas nojs runodusa MouyTyu He pa3BUTa y UyeloBeKa, UMeeTCs JIUIIb
HeOboJbIIas IPyIMNakIeToOK, CEKPeTUPYIONIMX MeJTaHOTPOIHbBII TOPMOH,
BbI3bIBAIOIIMI 00pa3oBaHue MeJlaHMHA — IUTMEHTa KOXHU U BoJIoc. B ocHOBHOM
3Ty PYHKIIUIO y YejoBeKa o0ecrieurBaeT KOPTUKOTPOIIMH IlepenHeit noau
rurodusa.

15.2.2. DYHKIIMUN HAJJITIOYEYHUKOB
HannoyeuyHuky pacroiararoTcst HaJ IOYKaMy M COCTOSIT M3 IBYX pa3NJarolInXCs
Mo cBOUM (PYHKIIMSIM YacTeli— KOpbl HallTIOUeYHUKOB (0JIM3KOM T10
MPOUCXOXKIEHUIO K IOJIOBBIM 3Kejle3aM) U MO3IOBOTO BellleCTBa
(bopMupyomerocs: U3 CUMIIATUYECKUX KIIETOK).
B xope BrIpabaThIBaeTCs rpyIiia TOpPMOHOB, Ha3bIBa€MbIX KOPTUKOUIAMU WJIN
KOpTUKOCTepouaaMu. KOpTUKOUIBI SIBJISIFOTCS >KU3HEHHO HEOOXOIUMBIMU JIJIST
opraHm3Ma ropMoHaMu, X OTCYTCTBUE IIPUBOIUT K CMEPTH.
Kopa HaamoyeyHKoOB COCTOUT U3 CIEAYIOIIMNX TpeX CI0EB:
e Kkiay06oukoBas (Hapy>KHas1)30Ha,CeKPETUPYIOIIAsITOPMOHBI MUHEPATKOPTUKOU I
(B OCHOBHOM — aJIbJOCTEPOH);
* My4koBas (CpeaHsis )30Ha,CeKPeTUPYIOLIASITIIOKOKOPTUKOU IbI
(IpeuMyI11eCTBEHHO KOPTU30J WIN TUIPOKOPTU30I);
e certuartas (BHYTpEHHsSI)30Ha, CEKpETUPYIOIasi He0O0JbIIOe KOJI U U €CTBO
MOJIOBBIX TOPMOHOB (aHJAPOT€HOB 1 3CTPOr€HOB).
M u Hepajl KOPTUKOMIBI Y YeJOBeKa MpelcTaBIeHbl OCHOBHBIM T'OPMOHOM —
aJIbJOCTEPOHOM, KOTOPbI MeeT CYIIECTBEHHOE 3HaUeHUE B peTyJISILUU



MUHepaJibHOro ooMeHa B opranusMe. OH CIocoOCTBYeT IOIIepKaHUIO Ha
MMOCTOSIHHOM YPOBHE HATpUS U KaIus B KpOBU, TUM®Pe U MeXKTKaHEBOI KUIKOCTH,
yBeJIMYNBas1 IIpu He0OXOOUMOCTH 0O0paTHOE BCachblBaHME HATPUS B ITOUKAX U
BbIXOH Kajausl B Mouy. CoxpaHeHHe HaTpusI B IIa3Me KPOBU TIPUBOIUT K 3aIeP3KKe
BOIbI B OpTaHU3MeE U TTOBBIIIEHUIO apTepuaJbHOIro napaeHus. OT mpaBUIbHOTO
COOTHOILIEHUSI HATPUSI M KaJIusl B XKUIKUX Cpelax 3aBUCST IIPOIECChI
BO3HUKHOBEHMUS U MMPOBEIeHUS BO30YKIEeHNS B HEPBHOM M MBIILIEYHOI TKaHSX, T.
€. BCe IIPOLIECChl BOCIIPUSTHS, TTIepepaboTK MHPOpMalLIMI U yIIpaBJIEHNS IIOBe-
IeHueM opraHnsma. HapyiieHue cekpelnu ajibJoCcTepoHa MOXKET IIPUBECTU K
rubdenn oprannzmMa. O6pa3oBaHue ajbJOCTEPOHA PETYIUPYETCS
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He TOJbKO conepkaHrneM Na 1 K B KpoBHU, HO M ¢ TOMOIIBLIO peHUHA, BBIIEISIEMOTrO
SHIOKPMHHOU TKaHBIO MOYEK IPU YXYIIIEHNN B HUX KPOBOTOKA.
I'mroKoKOopTHUKOMAKI ITaBHBIM 00pa3oM obecreunBaroT CUHTE3, TJIIOKO3bI
(rrokoHeoreHes), o0pa3oBaHMe 3allacoB TJIMKOTeHA B II€Ye€HU 1 MBIIIIIAX,
yBeJIWUeHNe KOHIIEHTpALU TJII0KO3bl B KpoBU (MoOMIM3anus u3 rneyeHn). [pu
3TOM OHM BBIIIOJIHSIIOT OCOOYIO poJib B 0€J1KOBOM oOMeHe. OHU yrHeTaroT CUHTE3
0eJIKOB B MeUeHU 1 MBIIIAXxX (Co3Mal0T OTpUIIaTEIbHbBIN a30TUCTHIN OajlaHC),
YBEJIMUYNBAIOT BBIXOI CBOOOIHBIX aMUHOKMCIIOT, UXIIEpeaMUHIPOBaHEe 1
CTUMYJIMPYIOT 00pa3oBaHNe N3 HUX (GepMEHTOB, HEOOXOIMMBIX JIJIST
HOBOOOpa30BaHUS ITIOKO3bI. BBI3bIBast IpyU 3TOM MOOMIN3ALUIOXKIAPOB U3
>KUPOBOI TKaHU, TJIIOKOKOPTUKOUIBI CO30al0T HEOOXOIUMBbIE KUPOBbIE U
yIJIEBOIHbBIE SHEPrOpeCypChl IS aKTUBHOM HeSITeIbHOCTA OpraHu3Ma.
IToBbiIeHUIO PabOTOCHOCOOHOCTH CIIOCOOCTBYET TAKXKe YBEJIMUEHUE STUMU
TOpPMOHAMH BOCIIPUMMYMBOCTH TKaHEN K aIpeHaJMHy 1 HOopaapeHaJIuHy,
MOBBIIIIEHNEe UMMYHUTETa U CHIDKEHUE aJlJIepTuueCKuX peakluii, yaydlleHue
MpolieccoB IepepabdboTku nHbopMaluu B ceHcopHbIX cucteMmax u LIHC. Bce
yKazaHHbIe 3 (HEKThI IITIOKOKOPTUKOUIOB (KOPTHU30J1a) 00eCIeunBaIOTIIOBBIIIIEHUE
YCTOMYMBOCTU OpraHn3Ma K JeiCTBUIO HeOIaronpusiTHbIX (PaKTOPOB Cpelibl,
CTPECCOBBIM CUTYaIIMSIM, B CBSI3M C YeM MX Ha3bIBAIOT aJallTUBHBIMU TOPMOHAMMU.
M36BITOYHOE comep:kaHre KOPTHU30Jia B OpraHnu3Me IPUBOJIUT K OXKUPEHUIO,
TUNIEPIIINKEMIH, paciany 0eJIKoB, OTeKaM, ITOBBILIEHNIO apTepHUaTILHOTO
nasiaeHus. [1py HemoOCTaTOYHOCTH KOPTHU30J1a pa3BuBaeTcsl OpoH30Bast (MIn
aIIMCOHOBAa) 00Je3Hb, KOTOPasl COMPOBOKIAETCSI OPOH30BOI OKPACKOM KOXKH,
ocjabyieHueM JIesTeIbHOCTU CepIeyHO U CKeJIeTHBIX MBI, TIOBBILLIEHHOM!
YTOMJISIEMOCTBIO, CHIDKEHUEM YCTOMYMBOCTU KMH(PEKIIMOHHBIM 3a001eBaHUSIM.
ITonoBbie TOPMOHBI HAAMOYEYHUKOB — 3TO MPEUMYIIECTBEHHO aHIPOTEH bl
(MY>KCKUe€ TI0JIOBbIe TOPMOHBI) 1 3CTPOreHbI (3KEHCKME M0JIOBbIe TOPMOHBI),



KOTOpbIe HanboJjiee aKTUBHBI HA paHHUX 3TallaX OHTOTeHe3a (10 MOJIOBOTO
co3peBaHusl) U B MOXUIJIOM Bo3pacTe (IT0Cjae CHIXKEHUS] aKTUBHOCTU IOJIOBBIX
keje3). OHU yCKOpSIIOT MOJIOBOE CO3peBaHMe MAIbUMKOB, (OPMUPYIOT IIOJIOBOE
MoBeIeHNe Y KeHIIMH. AHIPOTreHbI BHI3LIBAIOT aHaboImueckue 3pheKTHI,
MOBLIIIASI CUHTE3 0€JIKOB B KOXK€, MBIIIIEUHON 1 KOCTHOM TKaHU, CIIOCOOCTBYIOT
Pa3BUTHUIO BTOPUYHBIX MOJOBBIX ITPU3HAKOB I10 MY3KCKOMY THUITY (XapaKTepHOe
OBOJIOCEHNE Y MAJIbUMKOB U N30BITOYHOE OBOJIOCEHNE — BUPUIUIUULIT — Y
TIEeBYIIEK).

Mo3roBoii ci10ii HaIMOYeUYHMKOB COEPKUT aHaJIOT CUMITATUYECKUX KJIETOK
(xpomadUHHBIE KJIETKM), KOTOPbIe CEerperupyoT aJapeHaJnH U HopaapeHaluH,
Ha3bIBaeMble KaTexod-aMruHamMu. OHU CUHTE3UPYIOTCS M3 aMUHOKUCIIOTHI
TUPO3UHA B
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pe3yJabTaTe LeMOYKM ITO3TAIMHbBIX Mpeodpa3oBaHMii U3 MpellecTBEHHUKOB
(tuposun-JODA -nodamMrH-HOpaIpeHaINH-aApeHaaInH). B Mo3roBoMm cioe
cuHTe3upyeTcs B 6 pa3 0oJbllle TOpMOHA agpeHaHa, YeM HO-paJapeHaIrHa.
OnHako B IJTa3Me KpOBU HOpaJpeHalrHa oKa3biBaeTcs B 4 pa3a 0oJibllle 32 CUeT
TOTIOJTHUTEIBHOTO €T0 MOCTYIIJIEHUS! N3 OKOHYaHUI CUMITAaTUYECKUX HEPBOB. DT
TOPMOHBI Pa3INYalOTCs O CIIOCOOHOCTH CBSI3bIBATh pa3HbIE aApEeHOPELIEIITOPHI
KJIeTOK-MUIIIEHEN: HopaJapeHaJInH NMeET CPOACTBO K alib(pa-agpeHopelienTopaM
BCEX COCYIOB, a afpeHaIuH K ajibda-perenTopaM cocya0oB OOJBIIMHCTBA OPTraHOB
1 K O6eTa-agpeHo-pelenTopaM Cocya0B cepila, MBIIII 1 MO3ra, UTO OIpeaesseT
HEKOTOpbIe pa3IMuns UX BIUSTHUM.

AJnpeHaanH U HopaJpeHaJnH UTPaloT BaKHYIO poJib B aJanTalii opraH1u3Ma K
Ype3BbIUYaiHBIM HAMPSDKEHUSIM — CTpeccaM, T. €. OHU SIBJISTIOTCS aJalTUBHBIMU
TOPMOHAMU.

AJnpeHaauH BbI3bIBACT LIeJabIi psag 3p@eKkToB, o0ecneunBamIMX . JesTeJIbHOE
COCTOSIHHE OpraHu3Ma:

* yyYallleHME U yCUJIEHUE CepAeUYHbIX COKpAIlleH!I, 00JeryeHre JbIXaHus IIyTeM
pacciabiaeHrs OpoOHXMaAJIbHBIX MBIIIL, YTO O0€CIIeYMBaeT YBeJIMUYEHUE TOCTAaBKA
KHUCJIOpOOa TKaHSIM;

* pabouee nepepacrpenejieHie KpOBU — MYyTEM CY>KEHHUS COCYI0B KOXU U
OpraHoB OPIOIIHONM MOJIOCTU U PacCIIUpPEHUs COCYI0B MO3ra, CEpIaeYHON 1
CKEJIETHBIX MBIILIIII;

* MoOMIM3aLMS SHEPTOPECYPCOB OpraHM3Ma 3a CUeT YBEJIMUEHUS BbIXOIa B
KPOBb TJIFOKO3bI U3 ITEYEHOYHBIX AEMO M XXUPHBIX KUCIOT U3XXKUPOBOI TKaHU;

* yCUWJICHHUE B TKAHSIX OKMCIMTEIbHBIX PeaKIil U HOBBIIIEHNE TEILIOIPOIYKIINN;



* CTUMYJSIMSI aHa3pOoOHOI0 paclerUIeHUs TJIIOKO3bl B MBIIIIIAX, T. €.
MOBBIIIEHNE aHA9POOHBIX BO3MOXKHOCTEN OpraHmu3Ma;

e moBbIlIeHUEe Bo30yauMocTu ceHcopHbIX cucteM u LIHC. Hopanpenanun
BBI3bIBAET CXOMHBbIE 3(P(PEKTHI, HO CUJIbHEE

IefiCTByeTHa KPOBEHOCHBIE COCYIbI, BbI3bIBAsI ITOBBIIIEHE apTepPHUaTbLHOTO
IaBJIeHUs, 1 MeHee aKTUBEeH B OTHOIIIEHNM MeTaboJIMueCKUXpeaKinii. AKTABAIIS
BBIOpOCa agpeHaIMHa U HOpaJpeHajJnHa B KpOBb 00eCIieuynBaeTCs CUMITAaTUUECKOM
HEpPBHOI CUCTEMOIi, BMEeCTe C KOTOPOM 3TU TOPMOHBI (DYHKIIMOHAJILHO COCTABJISIIOT
eIl HYI0 CUMIIaTO- aJipeHaIO-BYIO CUCTeMY, 00ecIieurBaroIIyIo
MPUCIIOCOOUTEIbHBIE peaKIIMK OpraHn3Ma KII00bIM U3MEHEHUSIM BHEITHE Cpebl.
15.2.3. ®YHKLUU DU TOBUIHOU (TUPEOMUITHOM) XEJIE3bI

B mmToBnoHOI XKejle3e MMEIOTCS IBe TPYIINbI KJIeTOK, 00pa3yronux 1Ba
OCHOBHBIX BUIa TopMoHOB. OnHa rpymnra KJIETOK BhIpabaThiBaeT TPUHOITUPOHUH
U TUPOKCUH, a Apyras — KaJbIUTOHUH. [1epBbie
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KJIETKM 3aXBaThIBAIOT M3 KPOBU COeqUHEHMS fiona, Ipeodpa3yoT UX B aTOMapHbIi
o1 1 B KOMILJIEKCEe C OCTaTKaMU aMUHOKUCJIOTHI TUPO3UHA CUHTE3UPYIOT
ropMoHbI TpuiiogTupoHuH (T s ) u TeTpaiton-TupoHuH uian TupokcuH (T 4 ),
KOTOpHBI€ TIOCTYNAIOT B KPOBb 1 IUMPY. DTU TOPMOHBI, aKTUBU3UPY S
IreHEeTUYECKUI armapaTt KJIE€TOYHOTO SIIpa M MATOXOHIPUH KJI€TOK, CTUMYJIMPYIOT
BCe BUJIbI OOMeHa BeIlleCTB 1 SHEepreTUuUecKruii ooMeH oprann3ma. OHU YCUJIUBAIOT
MOTJIOIIEHNEe KMCIOPOa, YBEJIMUNBAIOT OCHOBHOM 0OMeH B opraHU3Me U MOBbIIIA-
IOT TeMIIepaTypy TeJa, BAUSIIOT Ha 0eJIKOBBIN, JKUPOBOM 1 YIJIeBOIHBIN OOMEH,
o0ecreunBarOT POCT U pa3BUTHE OpraHn3Ma, yCUINBaOT 3PPEeKTUBHOCTD
CUMIIATUYECKUX BO3IEMCTBUI HA YACTOTY CEPIAEUYHBIX COKpPAIEHUI, apTepUaIbHOE
IaBjieHUe 1 MOTOOTAeeHe, oBhIaoT Bo30ynumocts ITHC.

B xpoBU TUPOKCHH CYILIECTBYET B CBSI3aHHOI ¢ OeJKaMu HeaKTUBHOU ¢opme.
JInmb oxkojio 0.1 % ero konuuecTBa HAXOAUTCS B CBOOOIHOM, aKTUBHOM (popMe,
KOTOpas U BbI3bIBaeT ¢yHKIIMOHaIbHBIE 3 deKThl. boiee BhIpakeHHBIM
duszmosornyecKknM nercTereM obiagaeT TpUHOITUPOHMH, HO €T0 Colep:KaHue B
KpOBHM 3HAUUTEJILHO HIKE.

I'opMOH KaJnbLIMTOHUH (MU TUPOKAJIBLUTOHUH) BMECTE C TOPMOHAMMU
OKOJIOIIATOBUIHBIX XKeJIe3 yYaCTBYET B PEryJysiliiu COIepKaHUSI KaJIbLUs B
opranu3Me OH BbI3bIBAET CHIDKEHINE KOHIIEHTPALIMU KaJIbL1s B KPOBU U
TMOTJIOIIEHNEe €TI0 KOCTHOI TKaHbIO, YTO CITIOCOOCTBYET 00pa30BaHUIO U POCTY
KocTell. B perynsimm cekpeliuy KaJblIUTOHU-HA YYaCTBYIOT TOPMOHBI KeJIy JOUYHO-
KUIIEYHOTO TPAKTa, B YaCTHOCTHU TaCTPUH.

IIpu HeJOCTAaTOUYHOM IIOCTYIIEHUM B OpraHU3M 110Ja BO3HUKAeT pe3Koe CHIDKEHNe



aKTUBHOCTHU IIIUTOBUIHOMN 3KeJle3bl — TUIIOTUpeo3. B meTckoM Bo3pacTe 3TO
MNPUBOIUT K Pa3BUTUIO KpeTUHU3MaA — 3adep>KKe pocTa, I0JIOBOro, PU3n4ecKoro u
YMCTBEHHOI'O pa3BUTUSI, HAPYILIEHUSIM IIporiopuuii Teaa. et ropMoHOB
IIIMTOBUIHOM KeJe3bl BO B3POCIOM COCTOSIHUU BBI3bIBACT CIU3UCTBINA OTEK TKaHei
— Mukcenemy. OH BO3HMKAeET B pe3yJbTaTe HapylleH!us 6eJIKoBOro ooMeHa,
MOBBIIIAIOIIEr0 OHKOTUYECKOe NaBjleHMeTKaHEBOM XKMIKOCTU, U COOTBETCTBEHHO,
BBI3BIBAIOIIETO 3aep>KKY BOoIbl B TKaHIX. IIpy a3TOM, HECMOTps Ha pa3pacTaHue
keJie3nl (300), ceKkpelisi TOpMOHOB CHIDKeHa. JIj1s1 KoMIleHcaluy HeJocTaTKa oaa
B IMILE M BOJE, MMEIOILErocss B HEKOTOPBIX perMOHaxX 3eMJIM U BBI3bIBAIOIIETO TaK
Ha3bIBa€MbII SHIEMUYECKUA 300, B pallMOH HaceJeHUS BKIIOUAIOT HOIUPOBAHHYIO
COJIb 1 MOPENpOAYKTHL. I MMOTHpeo3 MOXKET TakKke BO3HUMKATh IPU I'eHeTUYEeCKUX
aHOMaJIUsIX, B pe3yJibTaTe ayTOMMMYHHOTO pa3pylleH!s IUTOBUIHOM XKeJie3bl U
IpU HapYLIEeHUSIX CEeKpelluy TUPEOTPOITHOTO TOpMOHA rurodusa.
B cinyuae runeptupeosa (M366ITOUHOIO 0Opa3oBaHNSI TOPMOHOB IUTOBUIHOM
>KeJie3bl) BO3HUKAIOT TOKCUYEeCKMe SIBJIEHUSI, BhI3bIBatole bazenoBy 00Jie3Hb.
ITIpoucxonut pa3pacTtaHue IIUTOBUIHOM XKeae3bl
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(300), MOBHBIILIAETCSI OCHOBHOI 00MeH, Ha0Ir0Jal0TCs TIOTEPsI Beca, myderaas3ue,
MOBBIIIEHNE pa3IpakUTEILHOCTH, TaXUKapaus.
15.2.4. DYHKIHMUN OKOJOHINUTOBUJIHBIX XKEJIE3

Y yenoBeka MMEIOTCI YeThIpe OKOJIOUIUTOBUIHBIE 3Kee3bl, TIpuerarolie K
3aJHel MOBEPXHOCTHU IIUTOBUIHOM XXene3bl. UX mpoayKT— mapaTUpUH WK
napaTTOPMOH Y4aCTBYeET B peryJsiiuy codeprKaHus Kaabliys B opraHusmMe. OH
MOBBIIIAET KOHIIEHTPALIMIO KBNS B KPOBU, YCUJINBAsI €ro BcachblBaHNUE B
KMIIIEYHUKE 1 BBIXOJ 13 KocTeil. BhipaboTka mmapaTropMoHa ycUianBaeTcs IIpu
HEJIOCTAaTOUYHOM COAep>KaHUM KaJdbIUs B KPOBU U B pe3yabTaTe CUMIATUUECKUX
BJIUSIHUI, a TIolaBJIeHre CeKpelluu — IIpu U30bITKe Kanbliugd. Hapyienue
HOpPMaJIbHOI CeKpeluy MPUBOIUT B clydyae Tunep@yHKIMN OKOJIOLIUTOBUIHBIX
>KeJie3 K IoTepe KOCTHOI TKaHbIo KaJablins 1 ¢pocdopa (HIeMuHepaau3alys KocTeil)
"1 n1edpopMalii KOCTel, a TakKe K MOSIBJICHUIO KaMHEU B MMOYKax, NageHUIo
BO30yIMMOCTHY HEPBHOM U MBILIEYHOI TKaHEeU, yXyIIIeHUIO ITPOIIeCCOB BHUMAaHMSI
U nmaMsaTu. B ciydyae HemocTaTouyHOM GYHKIIMKA OKOJIOIIUMTOBUIHbBIX XKeJie3
BO3HUKAIOT pe3KOe IOBhIIIeHNEe BO30YIMMOCTIA HEPBHBIX IIEHTPOB,
MaTOJOTUYECKIME CYIOPOr U CMePTh B pe3yJIbTaTe TEeTAaHUYECKOTO COKpallleHUs
IbIXaTeJbHbIX MBbIIIILI.

15.2.5. DYHKIIMU BUWJIOYKOBOM XKEJE3bI 1 DITUOU3A
BunoukoBas xeie3a (TUMYC WM 300Has 3Kejie3a) MMeeT OCHOBHOE 3HaUeHUE JJIsI
obecreueHMs1 B opraHm3Me MMMyHHUTeTa (00pa3oBaHMe U cIlelaIn3alis



T-num@onuToB), a TaKKe BBIMOIHSIET SHIOKPUHHbIE (PYHKIINN.
CekpeTaToitkese3bl —TIOPMOH TUMO3UH —CIOCOOCTBYET UMMYHOJIOTUECKO
cnemuanu3auuu T-mumMmdponntos. KpoMe Toro, oH o6ecreunBaeT Mpolecchl
MpoBeeHUsT BO30Y>KIE€HUS B CMHAIICAX, CTUMYJIUPYET TOPMOHAJIbHbIE peaKIIiH,
obJjieryas cBSI3bIBaHNE€ TOPMOHOB, aKTUBUPYET MeTa0OJIMUeCcKe peakliuy B
opraHusme.

bOyaxmmy snudn3a (BEpXHET0 MO3TOBOTO IIPUIATKA VJIN ITAIITKOBUIHON KeJIe3hI)
CBSI3aHBI CO CTEIIEHbIO OCBEILEHHOCTU OpraHnu3Ma 1, COOTBETCTBEHHO, UMEIOT
YETKYIO0 CYTOUYHYIO II€pUOAUYHOCTh. DTO CBO€0Opa3HbIe «O0MOJIOrMYeCKre Yachl»
opranu3Ma. 'opMoH snudun3a — MeaaTOHUH BbIipabaThIBAETCS U CEKPETUPYETCS B
KpOBb U 1LIepeOpOo-CHMHAIILHYIO SKUIKOCTh MO, BAUSIHUEM UMITYJIbCOB OT CETYAaTKU
rina3a. Ha cBeTy BbIpaboTKa ero CHI>KaeTcsl, a B TEeMHOTE — ITOBBIIIAETCS.
MenaToHuH yrHetaeT (pyHKUMM runodusa, CHIKasl, ¢ OQHON CTOPOHBI, BHIPA0OTKY
obserarommx ero GyHKIUA r'MOOTalaMUYeCKIX JUOEpUHOB, a C IPYTOu,
HEeMoCpeJCTBEHHO yrHeTasi aKkTUBHOCTD alleHOTUNnodu3a, B IIepByI0 ouepenb
nogasJsisi o0pa3oBaHue TOHAOOTPONIMHOB. [logneiicTBueM MeaaTOHMHA
3aJlep>KUBAETCS MPEKIeBPEMEHHOE pa3BUTHE TIOJOBBIX 3Kejie3, popMupyeTcs
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UKJINYHOCTD MOJOBBIX QYHKIIMIA, ONpenenaseTcs JINTeJILHOCT, OBapUaabHO-
MEHCTPYaJIbHOTO LIMKJIa JKEHCKOI'0 OpraHu3Ma.

15.2.6. PDHIOKPUHHBIE ®YHKIINHU MMOKEJTYTOYHOMN XKEJE3bI
IMomxenynouHas xene3a GYHKIIMOHUPYET Kak Kejie3a BHEIIHEe! CeKpelnn,
BbIJIEJISISI MUILIEBAPUTEIbHBIN COK Uepe3 CIielliaabHble IPOTOKU B 12-TH MEPCTHYIO
KMIIIKY, ¥ KaK »KeJie3a BHyTpeHHEe! CeKpelln, CEKPEeTUpPYs HEIMOCPEeICTBEHHO B
KpOBb TOPMOHBI MHCYJIMH 1 Tiifokarod. Okono 1 % Macchl 3Toi XKeJie3bl
COCTaBJISIIOT 0CcOOble CKOILIEHMS KJIETOK — OCTpOBKHU JIaHTrepraHca, cpeau
KOTOPBIX UMEIOTCS B IIpeobiangarolleM KOJINJeCcTBe 0eTa-KIeTKH,
BbIpabaThIBaOIIMEe TOPMOH MHCYJIMH, M B MEHbIIIEM 4MCJie albda-KIeTKH,
BBIIEJISIIONIIE€ TOPMOH TIJTFOKATrOH.

I'1roKaroH BbI3bIBAET pacillellyieHue TJIMKOTeHa B TIeYeHU 1 BBIXOM B KPOBb
TJIFOKO3BI, @ TaKXKe CTUMYJIUPYET paclleIlyieHre XXUPOB B TIeUeH! 1 KUPOBOt
TKaHMU.

NHCyanH — 3TO MOJUTIENTH I, 006J1agaronii IIMPOKUM IeHiCTBUEM Ha pa3IMuHbIe
MPOLIECCHI B OpraHU3Me — OH peryjaupyeT Bce BUIbl OOMeHa BelleCTB U
sHeproobMeH. JleficTBys IMyTeM MOBBILIEHUS IIPOHUILIAEMOCTH KJIETOYHbBIX
MeMOpaH MBIIIEUHBIX 1 XKUPOBBIX KJIETOK, OH CIIOCOOCTBYET MepeXo1y ITIOKO3bI
BHYTPb MBIIIIEUHBIX BOJIOKOH, TTOBBIIIAsI MbILIIEYHbIE 3aI1aChl CHHTE3UPYEMOTO B
HUX TJIMKOT€HA, a B KJIETKaX >KMPOBOU TKaHU CIIOCOOCTBYET IpeBpallleHUIO



IJ1F0KO3HBI B >kKup. IIpoHnIiaeMocTh KJ1€TOYHBIX MeMOpaH 110, BAUSIHUEM MHCYJINHA
MOBBIIIAETCS TaKKe U IJIT aMUHOKMCIIOT, B pe3yabTaTe Yero CTUMYJIMPYETCS
cuHTe3 nHdopmanmnoHHoit PHK 1 BHyTpukieTouHbI cuHTe3 Oeika. B meuenu
WHCYJWH BBI3bIBAET CUHTE3 IVIMKOT€Ha, aMUHOKICIOT U 0€JIKOB B II€Y€HOUYHBIX
KJIeTKax. Bce ykazaHHbBIe mpoLecchl 00yCI0OBAMBaOT aHaboanYecKuii 3pdeKT
WHCYJIHA.

ITponyxiyst ropMOHOB MOKENY IOYHOM KeJle3bl peTyJIUpyeTcs collepsKaHueM
TJIFOKO3BI B KPOBHU, COOCTBEHHBIMU O0COOBIMU KJIETKaMU B ocTpoBKax JlaHrepraHca,

2+

noHamu Ca U BJIUSHUSIMU BEr€TaTUBHOM HepBHOﬁ cucteMmbl. B cJIydac

CHIDKEHMST KOHIICHTPAIIUM TJIIOKO3bI B KPOBU (TUIIOTIUKeMUN) 10 2.5 MMoab® 1
- wim
40-50 Mr% B mepBYIO oUepeb Pe3KO HapyllaeTcsd IesITeIbHOCTh MO3Ta,
JINIIIEHHOTO MCTOYHUKOB SHEPTUM, HACTYIAIOT CYIOPOTH, TIOTEPSI COZHAHUS U IasKe
CMepTh uesioBeka. [ unorinmkeMust MoXeT BO3HUKATh IMpU U30bITKE MHCYJIMHA B
opraHu3Me, IIpH TTOBBIIIEHHOM PacXoJie TJIIOKO3bI BO BpeMs MBIIIEYHO padOTHI.
Hedunut MHCYJIMHA BBI3bIBACT TSDKeI0e 3a00JieBaHe — caXapHBIN nuade/n
(MoUen3HypeHHe), XapaKTepu3yIoluiics runepriukeMueii. B opranusme npu
9TOM HapyllIaeTcsl YTUIN3alUs B KJIETKaX TJIIOKO3bI, PE3KO MOBBIIIAETCS
KOHIIEHTpaIs ITI0KO3bl B KPOBU U B MOUE, UYTO COMIPOBOXKIAETCSI 3HAUNUTEIbHBIMU
MOTePsIMU BOMIBI ¢ MOUOl (o 12-15 1 B cyTKn),
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COOTBETCTBEHHO, CUJIbHOM KaxXKI0i U 00JbIIMM MOoTpebeHreM Boabl. Bo3HuKaeT
MbIIlIeUHasl ¢J1a00CTh, MageHue Beca. [loTepio yrieBogHbBIX UICTOYHUKOB SHEPTUN
OpraHu3M KOMIIEHCUpPYEeT pacmnalioM >KUpoB 1 0eJKoB. B pe3ynbTaTe MX HENoJHO
nepepabdOTKM B KPOBY HAaKaIUIMBAIOTCS SIMOBUTHIE BEIIECTBA, KETOHOBBIE Tejla 1
BO3HUMKaeT caBUT pH KpoBU B KUCIYIO CTOPOHY (alMA03). DTO MPUBOIUT K
IrnabeTHUIEeCKOM KOME C ITOTepeil CO3HAHUS U YTPO30il CMEPTHU.

15.2.7. DYHKIIUU ITOJIOBbBIX XKEJIE3
K nonoBbIM keje3aM (roHamgaM) OTHOCSITCEMEH-HUKU B MY>KCKOM OpraHu3Me 1
SIMYHUKU B JKEHCKOM OpTaHM3Me. DTH 3KeJle3bl BHITIOJHSIOT JIBOSIKYI0 (YHKIIUIO:
GopMUPYIOT MOJOBbIE KIETKU 1 BHIIEISIIOT B KPOBb MOJIOBbIE TOPMOHBI. Kak B
MY>KCKOM, TaK U B KEHCKOM OpraHu3Me BbIpa0aThIBAIOTCS U MYKCKME TT0JIOBBIE
TOPMOHBI (aHIPOTreHbI) U XXKEHCKIEe — (3CTPOTeHbl), KOTOPhIE OTIMNYAIOTCS I10
nXKoJm4yecTBY. X BBIpabOTKa M aKTUBHOCTh PETYJIMPYIOTCS TOHATOTPOIHBIMU
ropMoHamu rurnodusa. Ilo XuMuueckoit CTpyKType OHU SIBJISIFOTCSI CTepOUIaMU
(IpOU3BOIHBIMU XOJECTEepUHA), IPOIYLUPYIOTCS M3 00Iero IpeailecTBeHHNUKA.
DcTporeHbl 00pa3yIoTes IMyTeM Ipeodpa3oBaHMs U3 TECTOCTEPOHA.
My>KCcKOMi ITOJI0BOI TOPMOH TE€CTOCTEPOH BbIpabaThIBaeTCsl CHEMaIbHBIMU



KJIeTKaMM B 00J1aCTH U3BUTHIX KaHAJIbIIeB CEMEHHUKOB. [lpyrast yacTh KJIE€TOK
obecrieunBaeT co3peBaHUe CIIEpMATO30MI0B U BMECTEe C TeM MPOAyLUpyeT
acTporeHnl. [OpMOH TeCTOCTEpOH HaUMHAET AEWCTBOBATH €llle BCTa- TN
BHYTpUYTPOOHOTO pa3BUTHS, GOPMUPYSI OpraHu3M I10 My>KcKomy Ttuity. OH
obecIrieunBaeT pa3BUTHE MEPBUYHBIX 1 BTOPUYHBIX ITOJOBBIX IIPU3HAKOB
MY>KCKOTrOOpraHu3Ma,peryJIMpyeTIIpoLecChl criepMaToTreHe3a, IIpoTeKaHue
MOJIOBBIX aKTOB, GOPMUPYET XapaKTepHOE MOJI0BOE MOBeaeHNEe, OCOOEHHOCTU
CTPOEHMS M COCTaBa Teja, ICUXuueckrne ocobeHHoCcTH. TecTocTepoH 001a-
JaeTCUIbHBIM aHA00IMYECKUM JIefiICTBUEM — OH CTUMYJIMPYET CUHTE3 0eIKOB,
croco6CcTBYS runepTpodUN MBIIIIEYHON TKAHU.

BripaboTKa 3KeHCKMX TTOJIOBBIX TOPMOHOB (3CTPOreHOB) OCYILIECTBIISIETCS B
SMYHUKaX KiIeTKaMy QOJITNKYJI0B. OCHOBHBIM TOPMOHOM 3THUX KIJIETOK SIBIISIETCS
acTpanno. B suuyHukax Takke BhIpadaThIBAIOTCS MYXKCKUE TT0JIOBBIE TOPMOHBI —
aHIPOTeHbl. DCTPOTEeHBI PETYJIUPYIOT Mpoliecchl GOPMUPOBAHUS JKEHCKOTO
opraHu3Ma, pa3BUTHE NEPBUYHBIX 1 BTOPUYHBIX ITOJIOBBIX MIPU3HAKOB JKEHCKOTO
opraHu3zMa, pocT MaTKM U MOJIOUHBIX 3KeJie3, CTAHOBJIeHUE LIIMKJIMYHOCTH TTOJIOBBIX
dyHKUMIA, TpOTeKaHWe POJIOBOro aKkTa. DCTpPOoreHbl 001a1al0T aHa0O0JIMIeCKUM
IeficTBUEM B OpTaHM3Me, HO B MEHbIIIel CTereHn, YeM aHaporeHnl. Kpome
TOPMOHOB 3CTPOTE€HOB, B JKEHCKOM OpraHM3Me BhIpabaThIBA€TCSI TOPMOH
MPOTeCTEPOH. DTOol PyHKIMEN 006J1agaroT KJIETKHU KeJITOTO Tejla, KOTOpOoe Mocye
OBYJISILIMA CTAHOBUTCSI 0CO0O0I KeJ1e30i BHYTpeHHE CeKpelvH.
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Cekpelys 3CTPOreHOB U IIpOorecTepoHa HaXOOUTCS OO KOHTPOJIEM TTOJIOBOTO
LIEHTpa THIoTajaMyca M TOHaJOTPOITHOTO TOpMOHA runodun3a, KOTOpble
GopMUpYIOT NePUOIUYHOCTL OBapUaablio-MeHCTpyabHoro nukiaa (OMILI)
IJIUTEIbHOCThIO, B CpeqHEeM, OKOJIO 28 THel Ha MPOTSEKEHUU BCero NeTOPOIHOrO
reproIa XN3H! KeHIMHBI (TipuMepHo ¢ 12-15 net no 45-55 ner).
OBapuajbHO-MEHCTPYIbHBIN LUK COCTOUT U3 ClIeayIoImX 5 da3:

* MeEHCTpyaJibHas1 (IpuMepHO 1-3 meHb) — OTTOp>KEHME HEOII010T-BOPEHHOM
SIAIEKIIETKY C YaCcThI0 MAaTOYHOI'O 3MUTENMS M KpOBOTedeHreM (MeHCTpyalueii);
* mocTMeHcTpyalbHas (4-12 neHb) — co3peBaHMe ouepeIHOro GoJUTHUKYJIa C
SAMWIIEKIIETKOM U YCUJIIEHHOE BBIIEJICHUE 3CTPOTEHOB,

e osynasaTopHas (13-14neHb) — pa3pbiB QOJIMKYJIA U BBIXOM SIULIEKISTKA B
MaTOYHbIE TPYOBbI;

e mocroByasaTopHas (15-25 neHn) — obpa3oBaHue 13 JOMHYBIIE To GOJIINKYIa
JKEJITOTO TeJjla U MpOoaylpOoBaHKe TOPMOHA IIporecTepoHa, He00X0AUMOTO IS
BHEIIPEHMS OTUIOOOTBOPEHHOM SIMIIEKJIETKA B CTEHKY MaTKI M HOpMaJIbHOTO
MpoTeKaHus 6epeMeHHOCTH;



* mpeaMeHCTpyaibHas (26-28 neHb) —pa3pylieHue XKeJaToro Teaa (pu
OTCYTCTBUM OILIOJNOTBOPEHMSI ), CHUKEHIE CeKpeLMi 3CTPOreHOB 1 IMPOrecTepoHa,
yXyIIIeHUe cCaMOYyBCTBUS 1 paboTOCIIOCOOHOCTH.

15.3. I3AMEHEHUA DHIOKPUHHBIX ® YHKINI ITPU PA3JIUYHBIX

COCTOSHUAX

ITpu upe3BbIUATHBIX PUBMUECKUX U TICUXUYECKUX pa3apakeHusX (IeperpeBaHue,
nepeoxjgaxaeHue, 60ab, CTpax, TSLKeJble IICUXUYECKUE TTepesKMBaHusI,
HeroMepHasl pu3nuecKkasi Harpy3ka 1 JIp.) Y 4eJloBeKa BO3HUKAET COCTOSIHUE
HanpscKeHus1 — ctpecc. [Ipu aToM B opraHusme pa3BepThIBaIOTCS KaK
cneuuduyeckne peakiiuy 3alIuThl OT JelCTBYIolIero akropa, Taku
Hecnenuduueckue IMpUCocoOuTeIbHbIe peakiy. KoMrmieke 3alTHBIX
HecnenuPUIeCKX peakuii opraHn3Ma Ha He0J1aronpusaTHbIE BIIMSIHUAS Cpeabl ObLI
Ha3BaH KaHaJackuM yuyeHbIM I'. Cenbe (1960) o61mM amanTalliOHHBIM CUHIPOMOM.
DTO cTaHAAPTHBIE peaKly 1, KOTOPble BOZHUKAIOT MPU JIOOBIX pa3apaskKUTeNIsIX,
CBSI3aHBI C SHIOKPUHHBIMU M3MEHEHMUSIMU U TIPOTEKAIOT B CIEAYIOLIUE 3 CTaIuu.
e Cranus TpeBOTU IPOSIBIISIETCS AUCKOOPAMHALIMEN pa3IudHbIX (yHKIIA
opraHusMa, roaaBjieHneM QYHKIUNA IIATOBUIHON 1 MOJOBBIX XXeJie3, B pe3yJIbTaTe
Yero HapyuarTcsl aHaboanmuyeckue mpolecchl cuHTe3a 6enkos 1 PHK;
OTMeYaeTCsl CHIDKeHNE UMMYHHBIX CBOMCTB OpraHM3Ma — YMEHbIAI0TCS
aKTUBHOCTb BUJIOUKOBOI XKeJie3bl M KOJIMUECTBO JUM@POLIMTOB B KPOBU; BO3MOXKHO
MOSIBJIEHNE $I3B XKeJyJIKa U 12-Tu NepCcTHOM KUIIIKW; OPraHM3MOM BKJIIOUYAKOTCS
CpOYHBIE 3allIMTHBIEC peaKLU ObICTPOro pedIEKTOPHOTO
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BBIOpOCA B KpOBb TOPMOHA HAAIIOUYEYHNKOB agpeHaInHa, 4TO IT03BOJISIET PE3KO
MOBBICUTh JESITEIbHOCTh CepIeYHON U NbIXaTeJIbHOI CUCTEM, HaUaTh
MOOMIN3AIINIO YTII€BOIHBIX 1 KUPOBBIX UICTOYHUKOB SHEPIUHU; XapaKTepeH TaKxKe
WU3JIUIIHE BLICOKUI YPOBEHb SHEProTpaT MPU HU3KON YMCTBEHHOU 1 (U3NUIECKOI
paboTOCIIOCOOHOCTH.
e Cragus pe3rCTeHTHOCTH, T.€. TTOBBIIIEHHON YCTOMUYNBOCTHA OpraHU3Ma
XapaKTepUu3yeTcsl BO3pacTaHUEM CEeKpelli TOPMOHOB KOPKOBOTO CJIOST
HaJIMOYEYHUKOB — KOPTUKOMIOB, YTO CIOCOOCTBYET HOpMaau3alun 0eJIKOBOro
obMeHa (aKTMBAlLIMM CUHTe3a 0EeJIKOB B TKAHSX);
MOBBIIIAETCS COAep>KaHue B KPOBU YIJI€BOIHBIX UICTOUYHUKOB SHEPIUU;
BO3HMKAaeT MpeobamaHre KOHIIEHTpalluy B KPOBU HOpadpeHaJIHa HaJl
aJlpeHaJITHOM — 3TO o0ecIeunBaeT ONTUMMU3ALIMIO BereTaTUBHBIX U3MEHEHUI 1
SKOHOMM3AIINIO SHEPIOTPaT;
MOBBIIIAETCSI TKaHEeBasl YCTOMYMBOCTD K JE€MCTBUIO HA OPTaHU3M
HeO0J1aronpusITHhIX (PaKTOPOB Cpembl;



BO3pacTaeT paboTOCIOCOOHOCTb.

e Cranus UCTOIEHUST BOSHUKAET MPU YpEe3MEPHO CUIIbHBIX U IJIUTEIbHBIX
pa3apakeHusIX;

(bYHKIIMOHAIbHBIE pe3ePBbl OpraHU3Ma UCUYEPITbIBAIOTCS;

MIPOVCXOIUT UCTOIIIeHNE TOPMOHAIBHBIX 1 SHEPTeTUUECKIX PECYPCOB
(comeprkaHre KaTeXoJaMMHOB B HadIloyeuyHuKax cHmkaeTcs no 10-15% ot
MCXOIHOTO YPOBHS), YMEHbBIIIaeTCsS MaKCUMAaJIbHOE U ITyJIbCOBOE apTepHaIbHOE
IaBJeHNEe KPOBU;

MajgaeT CONPOTUBRISIEMOCTh OpraHW3Ma MOBPEKIAIOIIUM BO3IECTBUSIM;
HEBO3MOXKHOCTh HaJbHelIeir 60pbObl C BpeIHBIMH BIUSHUSIMI MOXKET IIPUBOINTH
K CMEPTEJIbHOMY MCXOMy .

CTpeccoBble peakiii — 3TO HOpMaJIbHBIe IPUCIIOCOOUTEIbHBIE peaKIInn
opraHu3Ma K JeiCTBUIO CUJIbHBIX HEe0JarONMpUsITHBIX pa3apaxkuTeaei —
cTpeccopoB. JleficTBre CTpecCOPOB BOCIIPUHUMAETCS pa3InUYHbIMU pelienTopaMu
TeJla 1 Yyepe3 KOpy OOJIbIINX MONYIIaprid mepeaaeTcs Ha TUIoTajJaMyc, TIe
BKJIIOUAIOTCSI HEPBHBIE U HeiporyMopaabHble MeXaHU3Mbl ananTauuu. [Tpu atom
MIPOVCXOIUT BOBJIEUeHIE NIBYXOCHOBHBIX CUCTEM aKTHUBAIIAM BCEX
MeTaboInuecKuX 1 (GyHKIIMOHAIBbHBIX IIPOLIECCOB B OpraHu3Me:

e OcyuiecTBasIeTCS aKTUBALIMS TaK Ha3bIBA€MOU CMMITaTO-aIpeHa-JI0BOM
cucteMbl. [1o cuMmaTyecKuM BOJTOKHAM K MO3TOBOMY CJIOIO HAAIIOYEUYHUKOB
MOCTYNaT pedIeKTOPHbIE BIUSHMS, BbI3bIBAIOIINE CPOYHBINA BHIOPOC B KPOBb
aJanTUBHOTO TOPMOHA aIpeHaInHa.

e JlelicTBUe anpeHalHa Ha siapa rUmoTajaMyca CTUMYJIUPYET aKTUBHOCTD
TUIIOTaIaMO-TUIIODU3apHO-HAAIIOYEYHNKOBOM cucTeMbl. OO0pa3yeMble B
ruroTajaMmyce obyerdaroliye BeiiecTBa—iInbepruHbl ¢ TOKOM KPOBU MePeaarTCs
B MEPEIHION MOJI0 runodusa 1 yxe yepes3 2-2.5 MUH yCUJIMBAIOT CEKPELIUIO
KOPTHUKOTPOITMHA
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(AKTT), KoTopHlii, B CBOIO oUepelib, yKe yepe3 10 MUH BhI3bIBAET YBEJINUYEHHBIN
BBIOPOC TOPMOHOB KOPKOBOTO CJIOSI HAIMOYEYHUKOB — TJIK3KOKOPTUKOUIOB U
aJbIocTepoHa. BMecTe ¢ MOBBIIIIEHHOM CeKpelleil COMaTOTPOITHOI'O TOPMOHA 1
HOpaJpeHaJIMHA 3T TOPMOHAIbHbIE N3MEHEHMSI 00y CIOBIMBAIOT MOOMIN3AIINIO
SHEPreTUUEeCKUX PECYpPCOB OpraHM3Ma, aKTUBALIMI0 0OMEHHBIX MPOLIECCOB U
TTOBHIIIIEHNE TKAHEBOM COMMPOTUBIIIEMOCTHU. BEITIOIHEHNE KpaTKOBPEeMEHHOI 1
MaJIOMHTEHCUBHOI MbIIIIEYHOI pabOThl, KaK MOKa3aJIu UCCIeI0BaHUS
paboTaroliero 4ejaoBeKa WiIN 3KCIePUMEHTAITbHBIX JKUBOTHBIX, HE BHI3BIBAIOT
3aMeTHBIX U3MEHEHUI coleprKaH!s TOPMOHOB B IJIa3Me KPOBU U B MOYE.
3HauuTeIbHbIEe MbIIIIeUHbIe HArpy3Ku (rpeBbimaroinmre 50-70% oT MaKCUMaJIbHOTO



NoTpeOeHNsT KUCJIOPOJa) BBI3BIBAIOT COCTOSIHME HANpsDKeHUSI B OpraHU3Me
1 MIOBBIIIEHHYIO CEKPEeLI0 COMAaTOTPOIMTHOTO TOPMOHA, KOPTUKOTPOIIMHA,
Ba30IIpeCcCrHa, ITIOKOKOPTUKOMIOB, abI0OCTEpOHA, alpeHaJInHa, HOpaJlpeHaanHa
1 mapaTropMoHa. Peakiiny sHIOKPMHHOM CUCTeMbl MEHSIFOTCSI B 3aBUCUMOCTH OT
0CO0eHHOCTeli CIIOPTUBHBIX YIIpaXkHEeHU. B KakIoM OTIeIbHOM cliydae
co3JaeTcs CJIOXKHas crenuduieckast CucTeMa rOpMOHAJIbHBIX B3aMMO-OTHOIIICHUIA
¢ KaKuMU 100 BenylmMu ropmoHamMu. X peryaupyitoliiee BIUsIHAE Ha
MeTaboJInuecKre U SHEepTeTUYeCKIe MPOLIECCHl OCYILECTBIISIETCSI BMECTE C
IPYTUMU OMOJIOTMYECKM aKTUBHBIMU BellleCTBaAaMU (3HIOP(OUHBI, TpOCTarjJaHIuHbI)
U 3aBUCHUT OT COCTOSIHUSI CBSI3BIBAIOIINX TOPMOHBI PELIETITOPOB KJIeTOK-MUIIIEHE.
C yBeauueHNEM TSKECTH pabOThI, MOBBIIIEHEM €€ MOITHOCTU 1 HAIIPSKEeHHOCTH
(ocobeHHO B COpeBHOBAHMSIX ) MPOUCXOIUT ITOBBIIIIEHNE CEKpElINU aJlpeHalnHa,
HopaapeHaJlnHa U KopTukongos. OqHaKo, TOPMOHA/IbHbBIE peaKluu y
HETPEeHUPOBAHHBIX JIMI U KBATU(UIUPOBAHHBIX CIIOPTCMEHOB 3aMETHO
pasnyaroTcs. Y Jroaei, He MOArOTOBJIEHHBIX K GU3MYeCKUM Harpys3kam,
HacTynaeT OBICTPHIN U 0UEeHLOOJIBIIION BLIOPOC B KPOBbL 3TUX TOPMOHOB, HO 3a1achl
X HEBEJMKN M BCKOpPE HACTyIaeT UX MCTOlIeHe, OrpaHNYMBaloIlee
paboTOCOCOOHOCTh. ¥ TPEHUPOBAHHBIX CIIOPTCMEHOB (PYHKIIMOHAIbHBIE Pe3ePBbI
HaJIMTOYeYHUKOB CYIIeCTBEHHO yBeanueHbl. CeKpelrs KaTeX0JIaMIHOB He
SIBJISIETCSI Ype3MepHO, oHa OoJjiee paBHOMEpHa U HAMHOTO 0oJjiee IJIMTeIbHA.
AKXTHBAILMS CUMIATO-adpeHaIOBOI CUCTEMBI YBEJIUUYMBaAETCs €llle B
OpeacTapTOBOM COCTOSIHUM, 0COO€HHO y 0OoJiee cl1abbIX, TPEBOKHBIX U
HeyBEepEeHHBIX B CBOUX CUJIaX CIIOPTCMEHOB, BHICTYILIEHUSI KOTOPBIX B
COPEBHOBAHMSIX OKa3bIBAIOTCS HEYCITEIIHBIMUA. ¥ HUX B 00JbIlIell Mepe HapacTaeT
CeKpelMs aapeHaInHa — «TOMOHA TPEeBOTU». Y BBICOKOKBAJIMMUIIMPOBAHHBIX U
yBEpPEHHBIX B ce0e CIIOPTCMEHOB, ¢ OOJILLIMM CTaxkeM, aKTUBALIUsI CUMITaTO-
aJlpeHaJIOBOM CUCTeMBbl ONITUMUBUPYETCS U , HabIromaeTcs mpeobiiagaHue
HOpaJIpeHaJnHa — «TOpPMOHAa roMeocTa3a». [lon ero BansIHIEM pa3BepTHIBAIOTCS
GyHKIIMM IbhIXaTeabHON U CepaedHO-COCYIUCTON CUCTEeM, YCIIMBAETCSI JOCTaBKa
KHCI0pOJa TKaHIM U
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CTUMYJIUPYIOTCS OKUCIUTEIbHBIE TIPOLECChI, TTIOBBIIIAIOTCS a3pO0OHbIe
BO3MOXKHOCTM OpraHu3Ma.

YBenunuenue BeIpabOTKM aJgpeHaiMHa U HOpaJpeHaJarHa y CIIOPTCMEHOB B
YCJIOBUSIX HAIIPSDKEHHOM COpeBHOBATEJILHOM NesITeILHOCTU COMPSLKEHO C
COCTOSIHHEM 3MOLIMOHaAbHOIOo cTpecca. [Ipu aToM cekpelys aapeHaJInHa 1
HOpaJpeHaJMHa MOXKeT ObITh YBeJIMueHa B 5-6 pa3 Mo CpaBHEHMIO ¢ MCXOIHBIM
doHOM B mHU OTHbIXa OT Harpy3okK. OnucaHbl OTAeIbHbBIE CIyYyal HapacTaHUS



BBINIEJICHUS alpeHaarHa B 25 pa3, a HopagpeHanuHa B 17 pa3 oT UCXOIHOTO
yPOBHS ITpu MapacdOHCKOM Oere M JIbDKHBIX roHKax Ha S0 KM.

AXTHUBM3aLIMS TUIIOTAIaMO-TUNO(U3apHO-HAANOYE€YHUKOBOM CHUCTEMBbI 3aBUCUT OT
BUA CIIOPTa, COCTOSIHUSI TPEHUPOBAHHOCTHY U KBaJduGUKaIMU criopTcMeHa. B
LUKJINYEeCKMX BUAAX COOPTA MMOJaBjeHe aKTUBHOCTHU 3TOI CUCTEMBI B
MPeICTapTOBOM COCTOSIHUM M BO BPeMSI COPEBHOBAHMI KOppearpyeTe HU3KOMH
paboTocnocobHocThi0. Hanbosee ycneHo BEICTyHalT CHOPTCMEHHI, B
OpraHu3Me KOTOPBIX CeKpelus KOPTUKOUIOB YBEeJINUNBAeTCs B 2-4 pa3a mo
CpPaBHEHUIO ¢ UCXOAHBIM (oHOM. OcoOeHHOE yBeJIMUYeHUE BhIX01a KOPTUKOUIOB U
KOPTUKOTPOIIMHA OTMEYAETCs P BHIIIOJHEHUN (PU3NUECKIUX HArpy30K 0O0JIbIIOIO
o0beMa 1 THTEHCUBHOCTH.

Y cnopTcMeHOB CKOPOCTHO-CHJIOBBIX BUIOB CIIOpTa (HaImpuMep, y JecsaThOopiieB B
JIETKOI aT/IeTUKe) aKTUBHOCTb TMIIOTaJaMO-runodu3ap-HO-HaAIIOYeYHUKOBOM
CHUCTEMBI B MPEACTapTOBOM COCTOSIHUU CHIDKeHA (3¢ (deKT S5KOHOMU3ALMKU pacxoaa
TOPMOHOB), HO BO BpeMsI COpeBHOBaHMII — yBeJIn4YeHa B 5-8 pas.

B BO3pacTHOM IJTaHe OTMeueHa ToBhIIIeHHas (OHOBas 1 pabouasi ceKperust
KOPTUKOMJIOB U COMAaTOTPOITHOTO TOPMOHA Y CIIOPTCMEHOB-IIOIPOCTKOB, 0COOEHHO
y akcejepaToB. Y B3pOCJbIX CIIOPTCMEHOB MX CEKpeLsl YBEIUUMBACTCS C POCTOM
CIIOPTUBHOTO MaCTepPCTBa, UTO TECHO KOPPEJIUpPYeT C YCHEIIHOCThIO BHICTYIIICHUMN
Ha copeBHOBaHMSIX. IIpy 3TOM OTMeUeHO, UTO B pe3yJibTaTe agalTaluu K
CUCTeMAaTUYECKUM (U3NYECKMM Harpy3kaM OJHO U TO K€ KOJIMYEeCTBO TOPMOHOB
ObICTpee coBepllIaeT CBOM KpyroodbopoT B opraHmn3Me KBaTUGULIMPOBAHHBIX
CIIOPTCMEHOB, UeM Y JIoJell, He 3aHUMAaIoIINXCsl GU3NUECKUMU yIIpasKHEHUSIMU U
He aJalTUPOBaHHBIX K TAaKMM Harpy3kam. 'opMoHbI ObICTpee 00pa3yIoTcs 1 CeK-
PEeTUPYIOTCSDKEe3aMHU, yCIEeITHESNPOHUKATBKIETKU-MUILIEHU U CTUMYJIUPYIOT
0OMEHHBIE MPOIIECChI, ObICTPee MPOXOASAT MeTaboJIMUYecKe TTpeBpalleHus B
MeYeHu, a MPOAYKThI MX pacliaga CpOYHO BHIBOASTCS MoYKamMu. Takum oOpa3om,
MIpY OHUX U T€X XK€ CTaHIapPTHBIX Harpy3Kax y OIBITHBIX CIIOPTCMEHOB CEKpeIysl
KOPTUKOMIOB MpOTeKaeT HanuboJiee , 3KOHOMHO, HO MIPU BBIMOJIHEHUM TpeaebHbIX
Harpy30K UX BbIAeJIeHNEe 3HAUNTEIbHO IIPEBHIIIaeT yPOBEHbY HETPEHUPOBAHHbBIX
JIILI.

['MroKoKOpTHUKOMABI yCUIMBAIOT IIPUCIIOCOOUTEIbHbBIE PeaKIIM B OpraHu3Me,
CTUMYJIMPYS TJIFOKOHEOTE€HE3 1 BOCIIOJIHSIS 3aTpaThl SHEPrOpecypcoB B OpraHU3Me.
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YBennueHue cekpeluy albI0CTePOHHU MIPU MbIIIEYHOI paboTe IMO3BOJISIET
KOMIIEHCUPOBATh IIOTEPU HATPUSI C TIOTOM M BHIBECTH HAKOMUBIIMECS U3JIUILIKU
KaJIusl.

AKTH BHOCTb IIIUTOBUIHOM XeJie3bl U MOJIOBBIX KeJie3 Yy 001 bllleii yacTu



CHOPTCMEHOB (3a UCKJII0OUeHeM HanboJsiee TTOoArOTOBIEHHBIX ) UBMEHSIETCS
HE3HAUYNUTEJIbHO. Y CJIeHNE MPOAYKIMM NHCYJIMHA U TUPEOUIMbBIX
TOPMOHOB OCOOE€HHO BEJIMKO MOCJI€ OKOHYAHMSI pabdOTHI IJ1s ITOIIOJHEHUS 3aTpaT
BHEPTropecypcoB B opraHu3Me. AlleKBaTHbIe (PU3NUYECKIE€ HATPY3KU SIBJISIFOTCS
BaXXHBIM CTUMYJISITOPOM Pa3BUTHUS U (YHKIIMOHUPOBAHUS ITOJIOBBIX XXeje3.
OnHako 60JblIne Harpy3Ku, 0OCOOEHHO Y IOHBIX CIOPTCMEHOB, TTONABJISIOT UX
TOPMOHAJIbHYI0 aKTUBHOCTh. B opraHmn3Me >KeHIIY H-CIIOPTCMEHOK 00JIblie
00beMbI PU3NUECKUX HArPY30K MOTYT HapyllaTh MPOTeKaHNEe OBapUajlbHO-
MEHCTPYaJIbHOTO LIMKJIa. B opraHu3Me My>K4rH aHIPOT€HBICTUMYJIUPYIOT
HapacTaHMe MbIIIeYHO! MacChl M CUJIbI CKeJIETHBIX MBIIIL. Pa3Mephl BUITOUKOBOI
XKeJe3bl Y TPEHUPYIOIINXCS CHOPTCMEHOB YMEHbILAITCS, HO aKTUBHOCTD €€ He
CHIKAETCH.
PazButue yToMJIeHUsI CONPOBOXKIAETCSI CHUKEHNEM BbIpaOOTKI TOPMOHOB, a
COCTOSIHUS TIEPEYTOMJICHUS Y TIEPETPEHUPOBAHHOCTU — PaCCTPOMCTBOM
SHIOKPUHHBIX PyHKIIMI. BMecTecTeM, oKa3anoch, 4YTO
BBICOKOKBATM(ULIMPOBAHHBIE CIIOPTCMEHBI 00J1agat0oT 0COOEHHO pa3BUTHIMU
BO3MOXKHOCTSIMM IPOU3BOJILHOM caMOperysiuu GyHKIMA B paboTarolieM opraHe.
IIpu BosieBOM MpeoI0JI€eHNM YTOMJIEHUSI Y HUX OTMEUEeHO BO300OHOBJIEHUE POCTa
CEeKpelMH aJalTUBHBIX TOPMOHOB M HOBasl aKTUBALIMS MeTabOIMYEeCKUX MPOILIECCOB
B opranusme. CienyeTt Takxke UMeTh B BUIY, UTO MpeleabHble HAarpy3KU He TOJIbLKO
YMEHBIIAIOT BbIIEJICHNE TOPMOHOB, HO Y HAPYLIAIOT IIPOLIECC UX CBS3bIBAHUS
pelienTopaMu KJIeTOK-MUIIIeHe! (HarpruMep, HapyllaeTcs CBSI3bIBaHNe
TJIIOKOKOPTUKOMAOB B MUOKAPE€ Y TOPMOH TepsIET aKTUBUPYIOIee NeCTBUE HA
paboTy cepaeUyHOMN MBIIIIIHI).
AKTUBHOCTb SHIOKPUHHBIX XXKeJIe3 HAaXOIUTCS TakKe MO KOHTPOJIeM
IesATebHOCTH ANr(pU3a U MOTUNHSIETCS CyTOUHBIM KojebanusaMm. [lepecTporika
CYTOYHBIX OMOPUTMOB FTOPMOHAJIBHOM aKTUBHOCTH Y Y€JIOBEKA IIPU JAJIbHUX
rnepesaeTax, nepece4yeHn MHOTUX BPEMEHHBIX TTOSICOB 3aHUMAET OKOJIO IBYX
HeIeb.
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Yacts II CIIOPTUBHAA ®U3NOJIOT' UL
CnoptuBHast GU3MOJIOTHUS SIBASETCS KaKydeOHOM, TaK 1 HayYHOU IUCIUIUIAHOMN.
Ee nzyudeHune ocylecTBiIsIeTCSI BO BCEX BBICIINUX U CpeIHUX (PUBKYJILTYPHBIX
yu4eOHbIX 3aBeIeHUsIX, Ha ¢aKyabTeTaX (U3MIECKOTO BOCIUTAHUS
MeJarorr4eckux By30B, a TaKoKe Ha OTIOEJbHBIX Kadenpax rocy1apCTBEHHbBIX
YHUBEPCUTETOB 1 MeIUIIMHCKUX BY30B. B mpemonaBaHum npenmera,
MPaKTUUECKOU IesITeJIbHOCTU TPEHEPOB, (PU3NOJIOTOB U CIIOPTUBHBIX Bpadeil
HMCHOJIL3YIOTCSI MaTepUaAJIbl, ITOJIyYeHHbIE IPU BBINOJHEHUN Hay4YHO-



HCCJIEI0BATEILCKIX paboT, KOTOPhIE MPOBOISATCS B cooTBeTcTBYOMX HAN,
JnabopaTopusix U Ha Kadenapax.
Pasnen I
OBIIIAA CIIOPTUBHAS ®U3NOJIOTIUA

CrnopTuBHasl GU3MOJIOTHUS BKIIOUYAET B ce0s1 1BA OTHOCUTEIBHO CAMOCTOSITeIbHBIX
1 BMECTE C TeM CBSI3aHHBIX MexX1y coboii pa3znena. ComepKaHUeM IepBOro —
o0111eli CHOPTUBHON PU3MOJIOTUN — SIBJISIIOTCS (PU3NOJIOTUYECKIE OCHOBDI
aJanTanuu K GU3ndecKM Harpy3KaM U pe3epBHbIe BO3MOXHOCTH OpraHU3Ma,
dyHKIIMOHANIBEHBIE M3MEHEHUS U COCTOSIHUSI OpraHu3Ma Ipr CIIOPTUBHOM
IesITeJIbHOCTH, a TakkKe puzndeckass paboTocrocoOHOCThb CIIOPTCMEHA U
dusnosornyeckrie OCHOBLI YTOMJIEHHS M BOCCTAHOBJIEHMSI B ciopTe. BTopoii
pa3nes — JyacTHasl CnopTUBHAsA (GU3UOJIOrUSI — BKJIIOYAeT B ceds
durzronornyeckyro Kiaccupukamo GU3nIecKnx yrpaKHeHU, MeXaHU3Mbl U
3aKOHOMEPHOCTU (POPMUPOBAHUS U pa3BUTHS JIBUTATEIbHBIX KaUeCTB U HaBLIKOB,
CHOPTUBHYIO pabOTOCIIOCOOHOCTH B OCOOBIX YCIOBUSIX BHEILIHEHN Cpelibl,
dusnosornyeckrie 0COOEHHOCTU TPEHUPOBKM KEHILMH U JeTeil pa3HOro BO3pacTa,
durzronornyeckre 0OCHOBBI MACCOBBIX (POPM 03T0pOBUTEIbHON PU3NMUECKOM
KYJbTYPBbI.
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1. CIIOPTUBHAA ®U3NOJIOTUA - YHEBHASA N HAYYHAA

JNCHUAITINHA
1.1. CIIOPTUBHASA ®UN3NOJIOTI'US, EE COIEPXAHUE U 3AJIAYU

CnopTtuBHast GU3NOJIOTUS — 3TO CIleLMaIbHbINA pa3aes GrU3noa0rnun 4eaoBeKa,
M3yYaroIIvii n3MeHeHWs1 QYHKIMI OopraHu3Ma 1 MX MeXaHU3MBbI O] BIUSHUEM
MBbIIIEYHOM (CIIOPTUBHOM) OeSITeIbHOCTA M 00OCHOBBIBAIOIIMI MPAKTUYECKIE
MEPONPUSITHS MO MOBBIIIEHUIO €€ 3P PEKTUBHOCTHU.
CrioptuBHast GU3MOJOTHS II0 CBOEMY MECTY B CUCTeMe ITOJTOTOBKHU CIIEIIMAINCTOB
o pU3UYECcKOoi KyJbType U CIIOPTY CBsI3aHa C TpeMsl IpylnaMu y4yeOHbIX U
Hay4HBIX TUCIMIUIVH.
IIepByto rpymnmy cocTaBisioT ¢pyHIaMeHTalbHble HAYKK, Ha KOTOPBIX 0a3upyeTcs
cnopTuBHas1 GU3NUOJOTHUS, OHAW UCHOJb3YET UX TEOPETUUYECKIE TOCTUKEHMS,
METOJIMKHI UCCIIETOBAHMS U CBENIEHMS O (haKTopaxX Cpelbl, C KOTOPhIMU
B3aIMOJIEMCTBYET OpraHM3M COOPTCMEHa B MpoLiecce TPEHUPOBOYHOM 1
COpPEeBHOBATEJILHON JesTeJbHOCTU. K 4ncily TaKuxX OUCLMILIUH CJIeayeT OTHECTHU
O6uoioruio, GU3NOJIOTUIO YeJIOBEKa U XKMBOTHBIX, XUMUIO U PU3HUKY.
Bo BTOpy10 rpynmy BXoAsAT yuyeOHbIE M HAyYHbIe OUCLIUIUIAHBI, B3au-
MOJEeCTBYIOIINE CO CIIOPTUBHOU Pr3MOI0rUeil TaKuM 00pa3oM, YTO OHU B3aMMHO
oboraiaroT Wik JONOJHSIOT OpYr apyra. B aToM minaHe cnopTuBHast GU3MOIOTUS



TE€CHO CBSI3aHAC aHaTOMMUell, OoxuMuel, 0MoMeXaHUKOI, TUTUEHOU U
IICUXOJIOTUEH.

M, HakoHell, TpeThIO IPYNITy OUCLUIUIMH, C KOTOPhIMU CBSI3aHaA CIIOPTUBHAS
(du3moIIorus, coCTaBasSIOT T€ U3 HUX, KOTOPbIE UCIOJIL3YIOT €€ Hay4YyHbIe
TOCTVDKEHMSI 1 METOOUKHU MCCIIEIOBaHNS B CBOMX LeasaX. K HUM OTHOCSTCS Teopust
U MeToJIuKa PU3NIeCcKoil KyJabTYypHhl, IleJaroruka, ClopTUBHO-IIeJarornyecKue
IUCLMIUIAHBI, CIIOPTUBHAsI MeIUIIMHA, JiIedeOHast PU3KYJIbTypa.

OnHoli 13 BaKHBIX 3a7a4 CIIOPTUBHOM (PU3UOJIOTUU SIBIASIETCS HayYHOE
obocHOBaHMe, pa3paboTKa U peaau3alus MepoIpUsITHil, 00ecreunBaroIX
JIOCTUZKEHNE BBICOKMX CIIOPTUBHBIX PE3YJIbTAaTOB U COXPAHEHUS 300POBbS
cnopTcMeHoB. ClienoBaTeIbHO, CIOPTUBHAS (GU3MOJI0TUS — HayKa IMpUKIagHas 1
B OCHOBHOM IpoduIaKTUYECKasl, TaK KakK, MCCIIenysI 1 YUYUThIBasI pe3epBHbBIE
BO3MOXKHOCTH OpTaHM3Ma 4ejJ0oBeKa, OHa OO0OCHOBBLIBAET MYyTU U CPEACTBA
MOBBIIIEHUST PadOTOCIOCOOHOCTH, YCKOPEHUST BOCCTAHOBUTEILHBIX IIPOLIECCOB,
OpenyIIpeXIeHUS ePeyTOMICHNS, TIEPEHATIPSKEHNS U ITIaTOJOTMYECKIUX CIBUTOB
dyHKIIMI opraHU3Ma, a TakkKe NpoPMIIaKTUKY BOZHUKHOBEHMSI pa3IUuYHBIX
3a00JIeBaHMIA.

OTanunTeIbHOM METOINYECKO OCOOEHHOCTBIO CIIOPTUBHOM (PU3MOJIOrUN
SIBJISIETCSI TO, YTO €€ MaTepHraJabl MOTYT OBITh TTOJYYE€HBI TOJIBKO M3 SKCIIEPUMEHTOB
C YeJIOBEKOM, TIe IIpUMeHeHe psia KJIaCCUUEeCKUX METOI0B (PU3UOJIOTUNA
HEBO3MOXHO.
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B cBs131 ¢ 3TUM JIMIIBL OTAEbHbBIE YTOUHSIONIME SKCIIEPUMEHTHI, KaK IpaBuUJIo, C
LEeJIbIO M3YYEeHUSI MEXaHU3MOB (PU3UOJTOTUYECKIX CIBUTOB IPpY PU3NUYECKUX
Harpy3Kax OpOBOISTCS Ha KMBOTHBIX.

BaxxHo Takke moguepKHyTh, YTO OCHOBHOM 3amadeil CIOpTUBHOM (PU3NOJIOTUMN
SIBJISIETCSI CpaBHUTEJIbHOE U3yuYeHNe (YHKIMOHAJIbHOTO COCTOSIHUSI OpraHu3Ma
YeJIOBEKa, T. €. CCIeI0BaHUEe IMPOBOIMUTCS N0, BO BpEMS M MOCJIE€ IBUTATEIbHOM
aKTUBHOCTH, YTO B HATYPHBIX YCJIOBUSIX BeCbMa 3aTpyIHUTENbHO. [loaTOMYy
pa3paboTaHbl cielalbHble HArPY304YHbIE€ TECThI, HO3BOJISIOIINE 1O3MPOBATh
(pr3MUECKy0 aKTUBHOCTb U PETUCTPUPOBATH COOTBETCTBYIOIIIE U3MEHEHMS
dyHKIIMI opraHU3Ma B pa3InyHble IEPUOILI IeITeaAbHOCTH YeoBeKka. C 3Toii 11e-
JIbIO HCIIOJIb3YIOTCS BEJI03ProMeTp, Oeryiast nopoxka (TpendaH), CTyIeHbKU
pa3HOI BBICOTHI, a TAKXKE pa3IMYHbIE MPUOOPEHI, ITO3BOJISIIOIINE PETrUCTPUPOBATH
(GyHKIIMM ceplIeuyHO-COCYIMCTOM, IbIXaTeJbHOM, MBIIIIEUHO! U LIEHTpaJIbHOMI
HEPBHOM CHCTEMBbI Ha paCCTOSIHUM, TIepenaBasi COOTBETCTBYIOIIME TTOKA3aTeJIN 110
TEJIEMETPUUYECCKUM KaHaIaM.

CniopTuBHasl GU3MOJIOTHS 3aHUMAET BasKHOE MECTO B Te€OpUM (PU3NUECKOMN



KYJbTYPBI, COCTaBasAsI GYHIAMEHT 3HaHMUIA, HEOOXOIUMBIX TpeHEepy 1
MIperoaaBaTeNr0 I JOCTKEHUS BBICOKX CIIOPTUBHBIX PE3YJILTATOB U
coXpaHeHMs 3J0pOBbsI CIOPTCMEHOB. IloaToMy TpeHep 1 memaror mOJIKHbI
XOPOIIO 3HaTh O (PU3MOJOTMUYECKUX Mpolieccax, MIPOUCXOISIIINX B OpraHu3Me
CIOPTCMEHA BO BpeMsl TPEHUPOBOYHON U COPEBHOBATEIbHOM OESATEILBHOCTH C TEM,
9yT00BI HAYYHO OO0OCHOBAHHO CTPOMUTH M COBEPIIECHCTBOBATH 3Ty paboTy, yMeTh
apryMeHTUPOBATh CBOM pACHOPSLKEHMSI 1 peKOMeHIalun, n3oeraThb
HepeyTOMJICHMS U TIEpEHANPSDKEHUSI M HE IPUYMHUTH Bpea 310POBbIO
TpeHupyromuxcsa. OHU TakKe JOJKHBI IIOHUMAaTh CYTh MU3MEHEHMI, BO3HUKAIOIINX
B OpraHM3Me COOPTCMEHa B peaOMINTALIMOHHOM Meproae, YTOObI aKTUBHO U
TPaMOTHO BJIMSITh Ha HUX, YCKOPSISI BOCCTAHOBUTEJIbHbBIE PEAKIIUN.

Takum o6pazom, n3 U3JT0XKEHHOTO CIEAYET, YTO CHOPTUBHAS (PU3MOJIOTHS KaK
yuyeOHasl 1 Hay4Hasl IMCUUILIMHA, pelllaeT ABe OCHOBHLIE Ipobaembl. OmHa 13 HUX
COCTOUT B (PU3NOJOTUUECKOM 0OOCHOBAHMM 3aKOHOMEPHOCTEN YKpEIJICHUS
3JI0POBbSI UeJIOBEKA C MOMOIIbIO PU3NUECKUX YIIPasKHEHUI U TTOBBIIICHUS
YCTOMYMBOCTHU €ro OpraHM3Ma KIEeWCTBUIO Pa3IMUHbBIX HeOJIaronpusiTHBIX
dakTOopoB BHENIHEN cpeabl (TeMIepaTypa, JaBjieHre, paaualns, 3arpss3HeHHOCTh
BO3yXa 1 BOIbI, MH(PEKIIUU U T.1I.), a TAK3KE B COXpaHEHUU 1 BOCCTAaHOBJIEHUU
paboTOCIIOCOOHOCTH, TIPENSATCTBUM Pa3BUTUIO paHHETO YTOMJIEHUST M KOPPEKLIUU
MCUXO03MOLIMOHAJILHBIX Meperpy30K B Ipoliecce NpodeccuoHalbHON NesITeIbHOCTU
yejaoBeKa. DTU 3a1aul CHOPTUBHON (PM3MOJIOTUH PellaloTCs B paMKaX MacCOBBIX
dopM puznUecKoii KyJabTypHI.

Bropas npobiema cnopTUBHOM (PU3MOJIOTNHU 3aKA0UYAETCS B GU3UOJIOTNYECKOM
000CHOBAHMY MEPOIPHUATHUI, HallpaBJAeHHBIX Ha TOCTV>KEHNE BBHICOKIX
CHOOPTUBHBIX PE3YJIbTATOB, OCOOEHHO B OOJIBIIIOM CIIOPTE.
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DTH aBe nmpobyieMbl NOJIHOCTHIO HE COBIIAIAIOT, TaK KaK IJIs JOCTUXKEHUST Hau-
BBICILIMX PE3YJIbTATOB B MPOLIECCE TPEHUPOBOK B Psile CIIyYyaeB NPUMEHSIOTCS
TaKWe Harpy3KHW, KOTOpble MOT'YT IIPUBOOUTH K CHVDKEHUIO YCTOMYMBOCTH
OopraHu3Ma K He0J1aronpusaTHbIM BO3IEMCTBUSIM BHEIIIHEN CPEIbl, YXYILIEHUIO
COCTOSIHUSI 30OPOBBS U JaXKe K BOSBHUKHOBEHUIO 3a00J1€BaHUIA.

HMcxons u3 Bcero ckazaHHOTO, CTAHOBUTCSI OUE€BUIHBIM, YTO (PU3HUOJIOTAUYECKIE
0CO0EHHOCTH (PYHKIIMI OpraHM3Ma cjlenyeT M3ydaTh U OLIEHMBATh pa3aebHO KaKB
OTHOILIEHUU MAaCcCOBOI (PU3MUECKON KYJIbTYPhl U PU3NIECKOI MOATOTOBKHU
crnelyaabHbIX KOHTUHIEHTOB (BOGHHOCIYXXAallle, MOKapHbIe, T€0JIOTU, CTYIEHTHI,
IIKOJILHUKM 1 HEKOTOpbIe NPYyTre KaTeropui), TaK U1 B OTHOLIEHNUM Pa3JIMUHBIX

BUJIOB CIIOpPTa, 0COOEHHO CIIOPTAa BBICIIMX TOCTUKEHUIA.
1.2. KAQEJIPA ®OU3NOJOTI'UU CIIBTA®K UM. II. ®. JECTADTA



N EE POJIb B CTAHOBJIEHUU U PASBUTUU
CIIOPTUBHON ®GU3NUOJIOTIUU

B niporpammy o06yueHust B GU3KYJIbTYPHBIX By3ax (PU3MOJIOTHS
BKJTIOUasachenepBoix gHelinmxopranm3auni. Haco3 ganabIxI 1. M. JIec-ra¢proms 1896
r. Beicimx Kypcax ¢puzndeckoro oopa3oBaHus cpa3yzKe ObLI OTKPBIT KaOMHET
dusnosornu, nepBLIM PyKOBOIUTEIEM KOTOPOIO SIBJISUICS akaneMuk UBaH
PamazoBuu TapxaHoB (TapxHuiuswin). B nociaenyroniye roabl prU3MOJI0OTUIO 31€Ch
npenonasanu H. I1. Kpaskos, A. A. Banbtep, I1. I1. PocTtoBuies, B. 5. Yaroger, A.
I'. 'muenmuckmii, A. A. Yxomckuii, JI. A. Opbenu, U. C. beputos
(bepurtamsuinn), A. H. KpectoBaukos, I'. B. ®ons6opTunp.
Hexperom Copeta HaponHubsix KoMmuccapoB oT 22 okTs16pst 1919 r. Ha 6aze
Bricimx KypcoB ¢puznueckoro oopa3oBaHus ObLI CO3JaH MHCTUTYT PU3NUIECKOTO
o6pazosanusg uM. I1. ®. Jlecradra (B 1929 r. mpeobpa3oBaHHBINA B MHCTUTYT
dusmueckoii KyabpTypbl nM. I1. ®@. Jlecradra, a B 1993 1. — B akamemunio) ¢
yupexxaeHueM psina Kadenp, B TOM uncie Kadeapbl GU3M0I0TMM — IepBOil TaKoi
Kadenpsl cpenr GU3KYJIbTYPHBIX BY30B CTPaHbI.
OprannzoBannyio Kadenpy ¢ 1919 r. mo 1927 r. Bosrnasnstn Jleon Abraposny
Op6enn, Briocnenctsun geicteuteabHblil uwieH AH CCCP, AM H CCCP u AH
ApMmCCP, I'epoit Coumanuctuueckoro Tpyna, maypeat I'ocygapcTBEHHBIX ITpeMUA
CCCP, renepan NoJKOBHUK MeIUILIMHCKOM Cay>KO0bI, MOYETHBIN WieH psaa
3apy0OesXKHbIX akaJeMuii. Y>Ke B Te roabl noa pykopoacTBom JI .A. Opb6enu 6bu1n
BBITIOJIHEHBI TIepBble HAYUYHO-UCCIeN0BaTeIbCKIEe PabOTHI IO BIUSIHUIO
dusznueckrx Harpy3okK Ha opraHusM. QnHako, MpeaMeT B OCHOBHOM IIpeIiogaBaics
10 TIpOorpamMMe MEIUIIMHCKNX MHCTUTYTOB B BUIE YTECHUS JICKIINI 1 BHITTOTHEHMS
OTJEeJIbHBIX JJabopaTOPHBIX 3aHSITUI 10 Kypcy 0011eil (pU3MO0JI0rui ¢ HEKOTOPhIM
aKIIeHTOM Ha pazzeie «DU3noNmoTusT MBIIIII.
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B npuxiiagHOM I1aHe OCBEIANIMCh JIUIIb OTAeIbHbIe MeIUIIMHCKIE BOIIPOCHI,
CBSI3aHHBIE C BIAUSHUEM (PU3MYECKUX yIIpakHEeHUI Ha opraHu3M. Takoe
coliepxkaHue OUCLUILIMHBI OTpaXkaJio BTO BpeMsl 00beKTUBHOE COCTOSIHIE
Hay4YHBIX 3HAaHUI B 001acTU (PU3UOJIOTUN MBIIIEYHON IeITeIbHOCTH KaK B HaIIICi
CTpaHe, TaK U 3a py0exkoM. DTo ObLI HauaJlbHbIN, TTIEPBbIi ITEPHUO CTAHOBIECHUS
CIIOPTUBHOM (PU3UOJIOTUU.
ITocne yxona u3 udcturyta JI. A. OpbOenu 3aBenyrommM n3bupaercs:t Anekceit
Huxonaesnu KpecToBHMKOB, pyKOBOIUBILIMIA Kadenpoii Gu3nonornm Ha
npoTsckeHuu 28 et — ¢ 1927 o 1955 rr. B aToT nepuon cotpynHUKM Kadeaphl
npoBen 60JbIIYI0 padoTy Mo c6opy GYHKIMOHAIBHBIX MOKa3aTeJel opraHu3Ma
CIIOPTCMEHOB MO/, BAUSIHUEM Pa3IUYHbIX PU3NYECKUX YIIPAKHEHUIA U aHAJIU3Y X



n3MeHeHuii. O6001eHHBII MaTepHall mo3BoauI mpodeccopy A. H.
KpecToBHMKOBY M31aTh IePBbIil B Halllell CTpaHe U 3a pybexkoM yueOHUK
duzronorun mjist MTHCTUTYTOB (pu3nmuyeckoil KyabTyphl (1938) u nepByro
MoHorpacduio 1o crioptTuBHoU ¢pusznoaoruu (1939). U3ganme Ha3BaHHBIX KHUT
IaJI0 BO3MOXXHOCTD BBIICINUTHh M OKOHYATEILHO C(hOPMHUPOBATH B GU3NOIOTUN
YeJIOBeKa HOBBIM yUeOHBIM 1 HAaYYHBIU pa3nell IpeaMeTa — CIIOPTHUBHYIO
dusnonoruio. C 3TOro BpeMeHN HaUMHAETCsI BTOPOI, IIEPEXOTHbBIN ITePHUOI
pazputus crioptuBHoi puzmonoruu (1930-1950-e roapl) Kak yueOHOM 1 HAYYHOM
nucuurinHbl. C 1955 o 1960 r. kadenpoii pykosoaut rpodeccop E. K. 2Kykos.
CoBpeMeHHBIH, TpeTUii IeproI pa3BUTHS CIOPTUBHOM pusmoaoruu (1960-1990-e
robl) XapakKTepU3yeTcsl CO3MaHNEM CUCTeMaTUUeCKOIo y4eOHOro U Hay4YHOTI o
pa3neoB OUCHUILINHLI, COOTBETCTBYIOIINX HOBBIM 3aJadyaM ITOATOTOBKHA
BBICOKOKBATM(UIIMPOBAHHBIX, TPAMOTHBIX CIIEIIMAJINCTOB MO PU3NUIECKON
KyJbType U CrIOpTy. B yueOHBIX mporpaMMax 3TOro neprojaa oTpaxkaroTcs IBe
B3alIMOCBSI3aHHBIE YacTHy IpeaMeTa (o0111ast M yacTHasl CIOpTUBHAsI PU3UOIOTHUST).
C sToro BpemMeHu (U3MOJIOTrY CIIOpTa HAUMHAIOT U3y4aTh He TOJBKO BO3IECTBIE
OTIEeJIbHBIX (PM3MUEeCKIX HAarpy30K Ha QYHKIIMY OpraHW3Ma, HO 1 BIUSHUE
CUCTeMaTUUEeCKIX TPEHMPOBOK 1 MX 0cOOeHHOCTel Ha (PyHKIIMOHAIbHOE
COCTOSIHIE CITOPTCMEHOB, 0COOEHHO B IIPOLIECCe NOCTIDKEHNS BBICIIIETO
CIIOPTUBHOTO MacCTePCTBA.

BazkHy10 poib B CTaHOBJIEHUM COBPEMEHHOTO Kypca CIIOPTUBHOM (PU3MOTI0TUN
ceirpan npodeccop Hukomnait BacunbeBru 3uMKIUH, 3aBe10BaBIIMA Kadeapoit
dusnosornu ¢ 1961 mo 1975 rr. u BLIIYCTUBILNI TPU U3NAHUS YueOHMKA
«Pusnonorusa yejoBeka» 1mox ero penaknueit (1964,1970,1975). UaTeHCcnBHO
Pa3BUBAIOTCS MCCIEIOBAaHMS B 00J1aCT KPOBOOOpAIleHNSI, HEPBHO-MBIIIIEYHOTO
arrmapara, 2JIeKTposH1edanorpaduu, n3ydaercs: GU3NOJI0rUsl CTPECCOBBIX
coctosgHMi B criopTe. JlokTopckmue nuccepranmu 3amuinaoT B. B. Bacunbesa, E.
b. Conory6, 0. 3. 3axapbsanu. B nmepuon 1975-1984 rr. kadenpoii 3aBenyer
3aciyxennbiit gesatenb Hayku PCOCP, mpodeccop Anekcannp CepreeBmd
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Mo3zxyxuH. OCHOBHBIM HallpaBJeHNEM HayYHO-HMCCIIEIOBATEILCKOM pabOThI
CTaHOBUTCS M3y4YeHMe QYHKIIMOHAJILHBIX pe3epBOB criopTcMeHa. Ha mpoTsskeHun
1984-1986 rr. 06s13aHHOCTH 3aBeayIolIero Kadgenpoit BpeMeHHO UCITOJIHSIET
IToueTHsIl paboTHUK BhIcIIero oopa3zoBaHus Poccun, npodeccop Enena
bopucosna Cojory6. C 1986 r. kadenpoii 3aBenyeT 3aciny>KeHHbII IesTeJb HayKU
P®, mpodeccop Anekceit Cepreesumu Cononkos. HayuHble mHTepechl KOJIJIEKTHUBA
cOCpeI0oTauMBarOTCS Ha mpobaemMe GU3NOIOrMIecKOl aganTaluy opranu3Ma
CIIOPTCMEHOB K (PU3NUYECKUM Harpy3Kam.



OueBUIHO, €CTh BCe OCHOBAHMS F'OBOPUTH 1 O YETBEPTOM MEPUOLIE PA3BUTUS
¢usuosiornu cnopra, Kotropblii Hauajcst B XXI cTtosetun n o0yclioBieH Co31aHIEM
CUCTEMbI MHOTOYPOBHEBOI ITOITOTOBKHU CHELMaINCTOB (bakajiappuar,
crielIMaJuTeT U MarucTparypa) u rosisjieHrueM I'ocymapcTBeHHbBIX
o0pa3oBaTeJbHBIX CTAaHAAPTOB B 3TOM obnacTu. JlaHHOE 0OCTOSTEIBCTBO
MOCTY>KJIO OCHOBOM CO3JaHMsI, HOBBIX YUeOHBIX ITPOrpamMM IJIsI pa3TNUHbIX
KaTeropuii 00y4JarmImxcs 1 n3gaHie y4eOHMKOB M y4eOHbIX ITOCOOuIi B
COOTBETCTBUM C 3TUMU nporpammamu. Kadenpa ¢usnosiorun okasanach mepBoii B
9TOM pazzuene padbotsl, a mpodeccopamu A. C. CononkosbiM 1 E. b. Cojiory6
MOATOTOBJIEHBI M U3MIaHbI HOBbIE yUeOHbIe MporpamMMhl 11 6akanaBpos (2001) u
maructposB (2002), a Takke yu4eOHUKU TpU YUeOHBIX ITOCOOUS IO OOIIEH,
COpTUBHON U Bo3pacTHOI ¢usmosorun (2000-2001).

Pacnionarast BBICOKOKBaJM(PUIIMPOBAaHHBIM COCTAaBOM COTPYIHUKOB, Kadeapa
dusnosornu BHecaa 00JBIION BKIAJ B IIOJATOTOBKY Hay4HO-IIe Jaroru4yeckKux
KaJpoB U CTaHOBJIEHUE y4eOHOTO IIpollecca B MHCTUTYTaX U TeXHUKyMax
dusnueckoit KyabTyphl. Tak, ¢ 1935 r. (Korma Obla BBeleHa 3alIdTa
nuccepranmii) mo 1998 r. mon pykoBOJICTBOM COTPYIHMKOB Kadelnphl yCIeIIHO
3ammieHo 13 mokropckux n 160 KaHIMIATCKUX OUCCepTaluii (BTOM YKCTIe
MHOCTpaHHbIMU acrimpaHTamu u3 Kyowl, Kuras, Uaouu, Erunra u [loabimm).
CotpynHuku Kadeapbl NpUHUMAIN y4yacTUe B COCTaBJICHUM BCeX M3HaHHBIX ¢ 1938
mo 1990 rr. 11 yyeb6HBIX TIporpaMm 1 10 y4eOHUKOB 110 PU3UOJIOTUN IJIsT
WHCTUTYTOB (U3NUecKoil KyabTyphl. [Ipu aTOM pegakTopamMu 8 yueOHbBIX
nmporpaMm 1 6 yuyeOHMKOB OBbLIN 3aBeaylolne Kadenpoit GpUu3noaoruu
ITTOU®OKum. I1. @. Jlecradra. B 13 yuebHMKAX MO CITIOPTUBHO-IIEJarOIMUECKIM
TACLMITIMHAM TJ1aBbl IO (PU3UOJIOTUYECKON XapaKTepucTuKe GU3NIeCKNX
yIpakHeHUI HalMcaHbl TaKKe CO-TpYIHU KaMu Kadenpsl ¢pusnonorun. Kadpenpoit
MOArOTOBJIEHO 1 U3JaHO 8 METOIMYECKUX IMTOCOOuii B BUIE IMIPAKTUKYMOB T10
MpOBeIeHUIO J1a00opaTOPHBIX 3aHATUI MO GU3MOJIOTUH, 7 CIIelIUATBHBIX YUeOHbBIX
Moco0Ouil U3MaHbl IJIS1 CTYA€HTOB 3a0YHOTr0 (aKyJibTeTa U 4 — 111 TeXHUKYMOB
dusnueckoii KyabTypbl. OnmyoaukoBaHo 6onee 30 jekuuii Mo pa3andHbIM
BompocaM (U3NOIOTMUYEeCKOM XapaKTepUCTUKU PU3NUECKUX YITPaKHEHUIA.
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HayuHo-uccnenoBatenabckas paboTta mperomaBaTelieil oXBaThbiBaja BCe OCHOBHBIE
paznenbl GU3MOJOTUI: HEPBHYIO 1 MBILLIEYHYI CUCTEMbI, OpraHbl YyBCTB,
KpoBooOpallleHue U JbIXaHue, BblaeeHle, BHYTPEHHIOI CeKpellnio, a TakKe
crielMajbHble TIpo0JieMbl CIIOPTUBHON PU3MOJIOTUM: aganTalus K pru3nIecKum
HarpyskaM, QYHKIIMOHAJIbLHbIE pe3epBhbl OpraHN3Ma CIIOpTCMEHa, yTOMJIEHE 1
BOCCTaHOBJIeHNUE 1 JIp. ExXeronHo 1o pa3jIMyHbIM BOIIPOCAM CIIOPTUBHOM



dusmosornm nevaTaroTcs necaTk HaydHbIX padoT. C 1939 mo 1990 r.
COTpYIHUKAMU Kadenphbl ony6ankKoBaHo 20 MoHorpaduii, HemocpeacTBEHHO
CBSI3aHHBIX CO CIIOPTUBHOI (PU3MOJIOTHEN, HEKOTOPhIE U3 HUX MepeBeIeHbI 3a
pyoexxom (bonrapus, I'epmanus, Ilonsma, Pymbinus, I'penust, YexocmoBakust).
BricokokBannpuypoBaHHBIN KOJIJIEKTUB COTPYTHUKOB Kadeapbl GU3NOTOTUN
MMOCTOSIHHO TIpUBJIeKas K ce0e BHMMAaHUE MPeIonaBaTeIbCKOro cocTaBa Jpyrux
MHCTUTYTOB, 0COOEHHO BHOBBL 00pa3oBaHHbLIX. HaunHasg cioBOeHHBIXJIET, HA
Kadenpe CTaKMpOBaINUCh MpenogaBaTe/n psiga MHCTUTYTOB PU3MUECKOI
KyJIbTYphI U (HaKyJIbTeTOB (PU3NUECKOTO BOCIIMTAHMS TIeJarornyecKux
WHCTUTYTOB, UHCTUTYTOB (PU3MUYECKOI KYJAbTYpPhl COLIMATMCTUUYECKIX CTpaH 1
HEKOTOPBIX MEIUIIMHCKUX BY30B. TOJILKO 3a MOCaenHue 5 eT TaKyl0 CTasKMPOBKY
Ha Kadenpe npoiiu okojio 40 yenoBek. KpomMe Toro, rosbllieHne Kpaaudpukaumn
MperionaBaTesieil 13 Ha3BaHHBIX MHCTUTYTOB 10 CIeaIN3alui «(U3NOTIOTUS»
peryJisipHO ocylecTBasieTcsl B MHCTUTYTe MOBBIIIEHUST KBaJTUDUKALIUUA 1
nepenoaroropku kaapos (M I1IK u I1 K) Hamrero By3a.

Cy1iecTBeHHa pOJIb COTPYTHUKOB Kadeaphl U B 00JIaCTU OpraHU3aiOHHOMN
negarenbHOCcTH. Tak, A. H. KpecToBHnkoB mo 1955 1. Bo3riaBisyi METOIMYECKYIO
KoMuccuio no ¢puznoaorun Beecoro3Horo komurera no Gpu3ndeckou KyabType U
criopty npu Coetre Munuctpo CCCP, H. B. 3umkunc 1962 no 1976 r. Hapsiny ¢
pyKoBoncTBOM 3Toii KoMuccueil ObLI TipeaceaaTesieM HayYHO KOMUCCUM IO
dusunosornu, buoMexanuke, MoppoJoruu U OMOXUMHU CIIOPTA, IIpeacenaTesieM
KOOPAMHAIIMOHHOM KOMUCCUM MO MpenoJaBaHuI0 MeIUKO-01M0JIOrMIYeCKUX
IUCLMIUIAH 1 WieHoM npe3uauyMa Hayunoro cosera npu I'ockomcriopre CCCP.
A. C. Mosxyxure 1976 mo 1985 r. cocTosT WieHOM METOIMYECKOI KOMUCCUN
I'ockomcrniopta CCCP u 6511 npencenateaeM CoBeTa 3aBeayolInX Kadpenpamu
dusnonornm MHCTUTYTOB pr3ndeckoit KyabTypbl PCOCP, aA.C. CononkoB —
yieHoM HayuHoro coBeta I'ockomcriopra CCCP no 6nonornyeckum HaykaMm,
npencenareneM cekunu «Pusnosornd crnopra» IIpobiaemuoit komuccu AH
CCCP u AMH CCCP, a B HacTos1Iee BpeMsI pyKOBOIUT cekuneil «Pusznonorus
cnopta» CaHkTt-IleTepb6yprckoro ob1ecTBa GuU3n0JI0roB, 0MOXUMHUKOB 1
dapmakonoros um. M. M. CeueHoBa u coctout uieHoM IIpaBieHus aToro
ob1ecTna.

B nocneqHue ronbl KOJIEKTUB Kadeaphl BeaeT 00abIIyI0 paboTy 10 MepecTpoiKe
1 COBEPIIeHCTBOBAHMIO IperiogaBaHus (U3MOJOTUN U TTPOBEeNEHUIO0 HAyYHBIX
HUCCJIEI0OBAHMIA.
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B cooTBeTcTBUM ¢ HOBBIM YUeOHBIM IUIAHOM W HOBOI MPOIrpaMMOil T10
dusnosoruu nepeneaaHsl paboune mporpaMMbl 1 TeMaTUYECKUE TUIaHbI JIEKLIUI 1



J1abopaTOPHBIX 3aHATUI 10 MpeaMeTy. C y4eTOM TOro, 4To KOJIMYECTBO
JIEKIIMOHHBIX YaCOB B HOBOW ITporpamMMe CYIIeCTBEHHO YMEHbIIEHO, JeKIIMU HOCST
MpenMyIlIeCTBEHHO MPo0JeMHBIN xapakTep. JJabopaTopHble 3aHSTUS IIPOBOISITCS
TaKuM 00pa3oM, YTOOBI OHM CITOCOOCTBOBAIM MMOHUMAHMIO CYLIIHOCTH MEXaHU3MOB
1 0COO@HHOCTEe! perysuun Gu3noJI0ornuecKruX MpolecCOoB MPU MbIIIEUHOM
IesITeJIbHOCTH, OBJIAIEHNIO METONMKAMU UCCIEIOBaHMsI, IIPUBUTUIO CTYIeHTaM
HaBBIKOB HayYHO-MCCJIeI0BaTEIbCKOM pabOTHI.
Peanmzanms HoBoro yue6HOTO IIJTaHa ITI0 MHOTOYPOBHEBOM CTPYKTYPE BBHICIIETO
dusKynbTYpHOro o6pa3zoBaHus TpedyeT co3maHus CIliellnaabHbIX 00pa30BaTeIbHO-
Mpo¢heCCUOHATBLHBIX IIPOTPaMM IO (GU3NOJIOTUM C YUETOM IIOITOTOBKU
0akajaBpoOB, IUIJIOMUPOBAHHBIX CIIEIIMAJINCTOB U MarucTpoB HayK. PelieHne atux
3ajlay 0cCOOEHHO BaXKHO U MPUOPUTETHO IJIs1 Kadpenpbl MIOTOMY, UTO Halllei
akajeMueil pa3paboTaH CBOI BapMaHT yueOHOI0 IIaHa IO OCYIIECTBICHUIO
MHOTOYPOBHEBOM CTPYKTYpPHI BhICIIEro (GpU3KYyJIbTYpHOro o6pa3zoBanus B Poccum.
3a IOCTUTHYTBIE YCIEXN B YUeOHOI 1 HayYHOI paboTe 1 B CBSI3U C 75-J1€TUEM CO
IHS ocHoBaHMs Kadeapsl B anipesie 1995 roga pemenuem YueHoro CoBeTa
akajeMuu eii mpucBoeHo nums rpodeccopa A. H. KpectoBHuKOBa, ajisl CTy1€HTOB
yUpeKIeHbl IBe ero MMeHHbIE CTUTICHINN.

1.3. COCTOSSTHUE U TEPCIIEKTUBBI PA3BBUTUSA CIIOPTUBHOI

OU3NO0JI0Trnn

OcHoBHbIe yueOHbIe M HayYHbIe pa3pabOTKU IO CIIOPTUBHOU Pu3Moorumn
BIIEpBbIe HAYAIMCh U Hepa3phIBHO CBSI3aHBI C MCTOpHEl pa3BUTHS Kadeaphl
dusmoornm akagemMun pusmdeckoi KyJabTypsl uM. I1. @. Jlecradra.
Oco6eHHOCThIO AeITeIbHOCTU Kadeaphbl (U3MOJOTUN IBUIOCH CO30aHNe pU Hell
Hay4YHbIXJIAOOPATOPHIA TI0 OCHOBHBIM pa3fiesiaM CIIOPTUBHON (PU3UOJIOTUU.
BrinmonHeHHBIE MccIe0BaHUS B 9TUX JIaOOPAaTOPUSIX TTO3BOJIMIN ITOJYYUTh HOBBIE
JIaHHbIE TI0 CIIOPTUBHOM 0MO3HEPreTHKe 1 OCYIIECTBUTh KilacCU(pUKAIINIO
CIOPTUBHBIX YIIPasKHEHUI C yUeTOM MUX 3HepreTndyeckoil xapakrepuctuku (A. b.
I'annenbcMaH); ObLI1a pa3paboTaHa MeTOIUKA HEMHBA3UBHOI'O OIpenesIeHUs
KOMITO3UIMM CKEJIETHBIX MBIIIIL M BCKPBITHI MEXaHU3MbI Pa3BUTUS JBUTAaTEILHOTO
HaBbika (H. B. 3uMKuH); BhIsIBJIeH (eHOMEH CUHXPOHMU3ALNU MOTEHIIMAI0B Ha
anekTpomuorpammax npu yromneHun (E.K.2KykoB); onpeneneHbl 0cOO€HHOCTH
COCYIMCTBIX peaKlyil y CHOPTCMEHOB pa3InYHbIX crienuanu3anuii (B. B.
BacunbeBa); co3gaHa opuruHajabHasi METOJIMKA PETUCTPALIMU JIeKTPOIHILedanor-
paMM HemoCpeACTBEHHO B MPOIlecce BhICOKOMHTEHCUBHOI MBIILIEYHOMN
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paboThI U BIIEpBbIE UCCIeOBaHbl KOPKOBbIE MeXaHU3MbI PETyJISILAN IBUKEHUI
cnoptcMeHOB (E. b. Conory0); n3yueHbl SMOIIUM IPA COPEBHOBATEILHOM



nesateabHocTU (C. A. PazyMoB); pa3BUTO mpeacTaBiaeHe 0 GU3MOJIOTIUYECKUX
pe3epBax crioptcMmeHa (A. C. Mo3:xXXyxyH); 060CHOBaHO y4eHHe O
dyHKIIMOHaNBHOU cucteMme agantauuu cnopTrcMeHoB (A. C. Co-10IKOB) U 1p.

B nanpHeiiieM n3ydyeHne pa3IMIHbIX IPo0IeM CIOPTUBHOI (PM3MOJIOTUM B HaIlIE
CTpaHe CYIeCTBEHHO paCIIMPSIOCh U YIy0IsIOCh, HO TIPU 3TOM B OOJIBIIIMHCTBE
cJlydaeB MCIOJIb30BaJINCh METOINYECKHE MOAXO0IbI, pa3paboTaHHbIe Ha Kadenpe
dusmomorn AOK mm. I1. @.Jlecradra. B HacTosII€E BpeMST NcCie TOBaHUS
BEJYTCS BO BCeXy4eOHbIX 1 HAyYHO-MCCIeN0BaTEIbCKUX MHCTUTYTaX (PU3NUECKON
KyJAbTYpPhl, BO MHOTMX YHUBEpPCUTETAX, MEIULIMHCKUX U ITeIarornyeckux By3ax.
M3yuyaroTcs poJib 1 3HaUeHUE BceX (PU3MOJTOTMUECKIX CUCTEM OpraHu3Ma IMpu Mbl-
IIEYHOU HesSITeJIbHOCTH, a TaKKe IMMPUOPUTETHBIE IJISI CIOPTUBHOM (U3MOTIOTUN
npo0OJyieMbl: aganTauys K Gu3ndecKrM Harpy3kam, paboToCIocoOOHOCTb,
yTOMJIEHME Y BOCCTAHOBJIEHUE CIIOPTCMEHOB, (GOYHKIIMOHAJILHbIE Pe3ePBbI
opraHuszMa u Jp.

BrisicHeHue Borpoca o mnpoieccax akcTpanoasiuuu B [IIHC nMmeer cymiecTBeHHOE
3Ha4YeHMe IIJIsT 000CHOBaHMSI BapMaTUBHOCTU HArpy30K B IIpolecce CIIOPTUBHOM
TpeHUpPOBKHU. TOJILKO Ha OCHOBE 3TOI KOHILEHIIMNA MOXKET ObITh IPaBUIbHO
MMOCTPOEH TPEHUPOBOYHBIN ITPOLIeCC, TIPU KOTOPOM HOJIKHBI BApbUPOBATHCS
BEJIMYMHA, CKOPOCTh 1 MTHTEHCUBHOCTh Harpy3o0K, 4To ellle He Bcerna NpUHUMaeTCs
BO BHUMaHME MeIUKaMu, TpeHepaMu 1 criopTcMeHaMu. Heob6xonuMo Takke
YUYUTBIBAaTh BO3PACTHYIO TMHAMUKY JJOKOMOTOPHBIX (GYHKIIMI UeloBeKa.
ITpropuTeTHEIMU HaIlpaBJACHUSIMU HaJbHEUIINX UCCIeJOBaHUN (GU3NOJIOTUN
LHHCsaBagtoTcs BbIsSICHEHE ocobeHHOCTel ¢dopMUpOBaHUS 1 MOOMIM3ALIN
GyHKIIMOHANTBHBIX pe3epBOB MO3ra CIIOPTCMEHOB 1 M3yUYeHUE MepecTPOeK
KOPKOBBIX (PYHKIIMOHATBHBIX CUCTEM B3aMMOCBSI3aHHOI aKTUBHOCTHU B IpoLecce
aJanTaluy UX K crielaan3upoBaHHbIM Harpy3kam. CylllecTBeHHOe BHUMaHNe
cjeqyeT yIeIUTh MCCcleqOBaHNUSIM BhI3BaHHOM aKTUBHOCTHU KOPHI 0OJIBIINX
MOJIYIIApUil ¥ CIIMHHOI'O MO3Ta, a TakKe poJii QYHKIMOHAIBLHON aCUMMETPUN U
CEHCOPHBIX CUCTEM B (POPMUPOBAHMM HEKOTOPHIX CIIeIIMaJIbHBIX JIBUTATEIbHbBIX
HaBBIKOB.

B nocnenHme ronbl pa3BuBaeTCs HOBOE HarpaBJieHNE CIIOPTUBHOMN (PU3MOJIOTHUH,
CBSI3aHHOE C pa3pabdOTKOM CITOPTUBHOM I'eHETUKM U paccMaTpUBaroIIee
0CO0OEHHOCTH HACIEICTBEHHBIX BIUSHUIA U TPEHUPYEMOCTH pa3InUHbIX
dur3ronornyeckux mokasarene U GU3NIYECKUX KauecTB U, B IIEPBYIO ouepeb,
POJIU BPOXKIEHHBIX MHINBUIYAJIbHO-TUIIOJIOTMUECKIX 0COOEHHOCTEN opraHu3Ma
IIJISE CIIOPTUBHOI OpHEHTALlMM, OTOOpa M MPOTHO3MPOBAHUS JOCTIKEHUH B CIIOpTE.
bnaronpustHbie UBMEHEHUs, IPOUCXOISILNE B OpraHu3Me, 1 B YaCTHOCTHU, B
CepIeYHO-COCYIMCTON CUCTEME TIPU 3aHITUSIX (PU3NUYECKOUN KyIbTYypOii U CIIOPTOM



— OYEeBUIHBHI.
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OnHako Jajieko He BCe BOIIPOCHI 3TOTO pa3jiesia CIOPTUBHOMN KapauOJIOTru
pellieHbl, U n3ydyeHne (PyHKIMOHAIbHBIX CIBUTOB HEJIb3S1 CUMTATh 3aKOHYEHHBIM.
TpebyeT manpHeiiIero ucciegoBaHUsI BO3MOXKHOCTb Pa3BUTHS MAaTOJOTMYECKUX
M3MEHEHUI B ceplle (ImaToJlornyeckoe cnopTuBHoe cepale, o I'. @. Jlanry),
KOTOpbIe MOTYT BO3HUKHYTh IMPEsKIe BCEro BCIEICTBIE Upe3MEPHBIX TPEHUPOBOU-
HBIX Harpy3o0K, IIPEBLIIAIOIINX BO3MOXKHOCTA KOHKPETHOI'O CIIOPTCMEHa.
TpynHOCTH B U3yUEHUM U MpenynpexKaeHun psiga 3a001eBaHNi y CIIOPTCMEHOB
3aKJIF0UalOTCSl BTOM, YTOBHACTOSIIEE BpeMsl HET pa3pabOTaHHOTO U HAyYHO-
000CHOBAHHOTI'O Kypca MaToJIOTUYeCKOi (U3NOIOTU U CIIOpTa, HEOOXOIMMOCTD
KOTOPOTO BeChbMa OUYeBUIHA.

Jlo HacTosIIeTO BpeMeH! OTCYTCTBYIOT JaHHBIE, Kacarouiecs: 3(p¢GeKTUBHOCTHU
pa3HBIX COUeTaHUI TeMIla IBVXKEHUI 1 4aCTOThI IbIXaHUS B pa3IMYHbIX BUIAX
CIOpPTa, a TaKXKe 0 XapaKTepe U CTeNeHU NPOU3BOJLHBIX KOPPEKIIM BHEIITHETO
IBIXaHWUS.

Jlo cux mop ocTaeTcsl CIIOPHBIM BOMPOC O IJIMTEJILHOCTA BOCCTAHOBJIEHUS TIOCIIE
HaIpsEKeHHBIX TPEHUPOBOUYHBLIX U COPEBHOBATEIbHBIX HAarpy30K.

Kacasicb HEKOTOPBIX CIEMATBHBIXTEOPETUYECKIX BOIIPOCOB, UMEIOIINX U
HEeCOMHEHHOE MpUKJIaIHOe 3HaYeHle B CIIOPTE, HY>KHO B IIEPBYIO ouepeab yKa3aThb
Ha Ipo06JieMbl aganTaiuy K Gu3ndeckuM Harpy3kaM, GQYHKIIMOHAJILHBIX PE3E€PBOB
opraHmu3Ma, CHOPTUBHOI OMOPUTMOJIOTUH, TICUXO(PU3UOTOTNYECKOTO U
MEJIUIIMHCKOro 0TO0pa U MpodecCUoHaJIbHOM OpHUeHTallMM CIIOPTCMEeHOB. B
YACTHOCTHU, OJVKANIIIMMU 3aJadyaMU SIBJISIFOTCS OIIpeiesieHr e KOJINYeCTBEHHBIX
KpUTEepHEB pa3IMUHLIX CTaaui amanTalyy, aHaJIU3 aJalTUBHBIX (PYHKIIMOHAIbHBIX
cucteM, GOPMUPYIOLIUXCS : IPU PA3IMYHBIX BUIAaX CIIOPTUBHOM HesSITeIbHOCTH,
nnddepeHIIpoBaHre aganTallMOHHBIX U3MEHEHUIA OT MpeaIaToJ0TuYeCKIX
COCTOSIHUM 1 MCClieJOBaHNE KOMITEHCATOPHBIX PeaKIIUii.

Y>ke MHOTHE TOOBI MPOBOISTCS MCCAeN0BaHMS pa3IMUHbBIX QYHKIIMN OpraHnu3Ma
criopTcMeHoB. OIHAKO KOMITJIEKCHBIe 00CIeT0BaHUS OCYIIECTBIISTFOTCS
OTHOCHUTEJIbHO peIKO, a aHaJIU3 UX Pe3yJbTaTOB CBSI3aH C IJIUTEIbHOU 00paboTKO
MojilydyaeMbIX TaHHBIX. B CBSI3M ¢ 3TUM B CHOPTUBHOI (PU3MOJIOTUU 0O0JIbILIOE
3HaUYeHMe MPUOOPETAIOT TaK Ha3blBaeMble IKCIIPECC-METOIbI, TO3BOJISIOIINE
olleHUBaTh (PYHKIIMOHAJILHOE COCTOSIHHE CIIOPTCMEHAa He TOJIbKO MOocje, HO 1 B
Mpoliiecce TPEHUPOBOK M coOpeBHOBaHMI. BaskHoii 3amaueil CIOPpTUBHBIX
dusnosoros sBjsIeTCsl TakKxkKe 000CHOBaHKE, pa3pabdoTKa U BHEIPEHUE SKCIIpecc-
METOHOB C LIeJIbI0 UccaenoBaHus PyHKIIMOHAJIbHBIX CUCTEM aJanTaluu,
dbopMUpyrOIMXCS K pa3IMUHbIM BUIaM GU3NUECKUX YIpasKHEHUM.



HMcnonbp3oBaHne KOMIIbIOTEPOB JACT BO3MOXKHOCTh OBICTPO aHAJIU3UPOBATh U
00001maTh pe3yabTaThl, NOJYYEHHbIE Pa3IMYHBIMU METOJaMU MCCIEI0BaHMS, a
Haubosiee BaxKHbIe 1 MHPOPMATUBHBIE Cpa3y BHEAPSTh B IIPAKTUKY.

I'oBopst 0 MaccoBoOl PpU3MUYECKOI KyAbType, Hy>KHO YUYUTHIBATh CIedyIOlIee.
[IprMeHsieMble Harpy3Ku OOJDKHbBI BbI3bIBATh N3MEHEHMS,
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COOTBETCTBYIOIIME TOJBKO CTaAWM HOBBIIECHUS HECIELU(PUUIECKON yCTOMUMBOCTHU
(amanTupoBaHHOCTU) opraHu3mMa. Heobxonumo Takke mpenaynpesxxaeHue
BO3MOXXHOCTH BO3HMKHOBEHMS TpaBM. Bce 3T0 OTHOCHTCS M K pU3NUeCKOit
MOArOTOBKE CHelraIbHbIX KOHTUHT€HTOB: BOEHHOCIY>KAIINX, CITacCaTeIbHBIX
KoMaHa 1 ap. Oco60ro BHUMAaHMS 3aCIy>KUBAKOT 3aHATUS PU3NUYECKOI KyJIbTy PO
C I€ThbMHU, XXE€HIIIMHAMM, UHBAIWAAMHU 1 JIMLIAMU C OCJIa0JIEHHBIM 3JOPOBbEM.
TpebyroTcs manbHelilnas pa3paboTka 1 Hay4yHoe 000CHOBaHUeE 11eJ10ro psiga
(przronornyeckux mpobyem, CBI3aHHbIX C BO3PACTHBIMU U MEIUKO-
0110JIOTMYECKUMI OCOOEHHOCTSIMM 3THUX KOHTUHI'€HTOB JIMLI, XapaKTepOM 1X
aJlalITUBHBIX MEPECTPOEK.

B 6nmxaiiime roabl B MacCOBOM (PM3MUYECKOMN KYJIbTYPE CIEIYET PELINTh BOIIPOCHI
0 MUHUMAaJIbLHOM 00beMe PU3NUECKUX YIPpaKHEHUMU MPY pa3IndHOM UX COYETaHUU
1 HEOOXOIMMOW MPOAOKUTEIbHOCTH 3aHSATUIA, YTO B COBOKYITHOCTH TTO3BOJIUT
MOJYYUTh JOCTATOYHBINA 0300POBUTEILHBIN 3(PPEKT B OTHOILIEHUN yCTONUYMBOCTHU
JIIoAei K IeCTBUI0 HeOIaronpusITHHIX (aKTOPOB OKpYXKarollei cpelbl U
COXpaHEeHUs BLICOKOI YMCTBEHHOI U puzmueckoi pabortocrnocobHocTu. Takoro
poJia KCClIeJOBaHMS CI0XKHbI, 00b€MHBI, HO OHU KpaitHe Heobxoaumbl. I1pu aTom
MUHHMAaJIbHbIE HOPMbI HATPY3KM U BPEMEHM P 3aHITUSAX QU3NIECKUMU
yIpa>kHeHUSIMU, OUYeBUIHO, Oy IyT HEOQMHAKOBBI MIJ15 JIML] pa3JIMYHOIO BO3pacTa,
COCTOSIHMSI 300POBBS, T0JIa, Mpodeccuu, 4To NoTpedyeT nuddepeHInPOBaHHOTO
Mnoaxonda K MUCCAeN0BaHMSIM pa3HbIX I'PYIIN HaceaeHus. BmecTe ¢ TeM HeoO6xoaumo
MOTYEePKHYTh, YTO U 1O HACTOSILIETr0 BpeMEHN OCHOBHOE BHUMaHKE
HcclIemoBaTeel ObIIO 00palleHoO Ha CIIOPT, OCOOEHHO CIOPT BBICIIMX
noctkeHnii. Puznmueckas KyJIbTypa MacCOBOrO XapaKTepa HaXOIUTCS B CTOPOHE,
1 QYHKIMOHAJIbHbIE U3MEHEHNS, afaNTUBHbIE MEPECTPOMKHM IIPU STOM U3YJaIOTCS
B MEHBIIIEN CTCIICHMU.

HMHTeHCHMBHO pa3BUBaroIascs NpakTUKa pU3nM4ecKoil KyJabTyphbl U CIIOpTa TpebyeT
ObICTpeIIel pean3alluy MPUKIAIHBIX HAIIPaBJIE€HNWIN CIOPTUBHOM (DU3HOJIOTUM.
BmMmecTecTeMm, ellie pa3 ciaenyeT HallOMHUTH O0I1IEM3BECTHOE MOJOXKEHNUE O TOM, UTO
He pa3pabaTbiBasl rJ1y00KO TEOpETUUECKMX ITPOoOJIeM U He IPOBOASI
dyHImaMeHTaIbHBIX UCCIeN0BaHM, Mbl IOCTOSIHHO OyJeM OTCTaBaTh U B
npaktuke. I1o1e3HO HAIIOMHUTH CJI0Ba M3BECTHOI'O UTAJILSIHCKOIO (PM3MKaA 1



dusmonora Aneccannpo BonbTra, ckazanHbie uM enle B 1815 rony:» Het Huuero
MIpaKTUYHEe XOPOIIe TEOPUID».

2. AJAIITAIUA K PUSNYECKUM HATPY3KAM U PESEPBHBIE
BO3MOXHOCTHU OPITAHU3MA

OnHoil n3 BaxKHEUIMX NpobJjieM COBpeMEHHOU (PU3MOI0TNY U MeIULIMHBI
SABJISIETCS UCCIENOBAHUE 3aKOHOMEPHOCTEM Mpollecca amanTaliy opraHnu3Ma K
pa3InYHbIM (pakTopaM cpelbl. AJanTaius yeJoBeKa 3aTparupaeT IIUPOKUIA
CIIEKTP 00I1e0MOTOrNYeCKX 3aKOHOMEPHOCTEMH,
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MHTEepeCHl paOOTHUKOB PAa3JIMYHbIX HaAYUYHBIX OUCLUILIMH U CBSI3aHa, IIpexXIe
BCETO, C CAaMOpETyJIMpOBaHNEM MHOTOKOMIIOHEHTHbBIX (PYHKIIMOHATbHBIX CUCTEM.
He cnyuaiino ipobyieMa amanraluy 4ejaoBeKa sSIBJISIETCS OMHUM M3 OCHOBHBIX
pa3nenoB obmMpHO MexXnyHapoqHO OMOJIOTUUECKOM IMIPOrpaMMBl.
B Hacrosiee Bpems umeeTcs psn onpeaenaeHnil anantauny. Ha Hatn B3rsim,
HanboJiee MOJHBIM SIBJISIETCS MOHITUE (PM3MOJIOTUUECKON aganTaluy, JaHHOE B
TpeTbeM uzfgaHuu boibiinoit CoBeTCKO DHIMKIIONEINN: «A TarTalus
dusznosornyeckasi — COBOKYMHOCTb (PM3MOJOTMYECKUX PEaKIIMid, IexKalas B
OCHOBE MpUCHOCO0JeHNSI OpTaHU3Ma K U3MEHEHUIO OKPYXKAIOIINX YCIOBUMA U
HaIIpaBJICHHAS K COXpPAaHEHUIO OTHOCUTEJILHOTO MMOCTOSHCTBA €TI0 BHYTPEHHEN
cpenbsl — roMmeoctasu». (M., 1969.T.1.C.216).
3HaueHue MpobieMbl aJanTaly B CIIOPTEe OMpeaeIsieTcs IpexXae BCEro TeM, 4To
OpraHu3M CIIOPTCMeHa JOJIKeH IpucrocabinBaThes K GU3NUYECKUM Harpy3kam B
OTHOCUTEJIbHO KOPOTKOE BpeMsi. UMEHHO CKOPOCTb HACTYIUICHUS adanTalun 1 ee
IUTATETBHOCTh BO MHOTOM OIIPENENIA FOT COCTOSIHUE 3T0POBBI U TPEHUPOBAHHOCTh
cnopTcMeHa. B 3Toil ¢BSI3M 3HAaUMTENbHBIM HayYHBI MHTEepEeC OISl MIPAKTUKU
cropTa NpeCcTaBIISIET pa3paboTKa CUCTEMHOI0 0OOCHOBAaHUS adanTallnuy
opraHm3Ma B IIpollecce JOCTUIKEHMS BBICILIEro CIIOPTUBHOIO MacTepcTBa. Bmecte ¢
TeM 00I11en3BECTHO, YTO MOP(POPYHKIIMOHATbHbIE OCOOEHHOCTH OpraHM3Ma
yejaoBeKa, chopMUpOBaBIIIMEcs B TeUeHMe JJIUTEJIbHOr0 Nepuoia 3BOJIOLNUN, He
MOTYT U3MEHSTHCS C TAaKOM e OBICTPOTOM, C KaKO M3MEHSIIOTCS CTPYKTypa U
XapaxkTep TPEHUPOBOYHBIX U COPEBHOBATEIbHBIX HATPY30K B CIIOPTE.
HecooTBeTcTBUE BO BpeMeHU MEXKIY 3TUMU NpPOoLieCCaMU MOXKET IPUBOIUTH K
BO3HUKHOBEHUIO (DYHKIIMOHAIBHBIX PACCTPOMCTB, KOTOPHIE TIPOSIBIASIIOTCS

Pa3JIMYHBIMU [TATOJIOTMYECKUMU HapyLIEHUSAMU.
2.1. ITMHAMMUWKA @YHKIIUI OPTAHU3MA IIPU AJIATITAIIUU U EE



CTAIUN
Onpenenenne ¢GyHKIMOHAJIBHBIX U3MEHEH, BOSHMKAIOIINX B IIEPUO]I
TPEHUPOBOUYHBLIX U COPEBHOBATEIBHBIX HAarpy30K, HEOOXOIUMO MPEKIIe BCEro IJIst
OIIEHKM IIpoliecca aJarTaliy, CTeIIeHN YTOMJIEH!s], YpOBHS TPEHUPOBAHHOCTH U
paboTOCIOCOOHOCTH CIIOPTCMEHOB U SIBJISIETCSI OCHOBOM IIJISI COBEPIIIEHCTBOBAHUS
BOCCTAHOBUTENLHBIX MeponpusaThii. O BIUIHIM GU3NUYECKNX HArpy30K Ha
YyeJIoBeKa MOXKHO CYINUTh TOJBKO Ha OCHOBE BCECTOPOHHETO ydeTa COBOKYITHOCTH
peakIuii IIeJJOCTHOTO OpraHu3Ma, BKIIIoUask peakIMi CO CTOPOHBI 1IEHTPaJIbHOM
HEPBHOM CUCTEMBI, TOPMOHAJIBLHOTO amIiapaTa, CeplIeYHO-COCYINCTON 1 ThIXaTelIb-
HOI cuUCTEM, aHaIM3aTOPOB, oOMeHa BellecTB 1 ap. CiaenyeT NoguepKHYTh, YTO
BBIPaKEHHOCTh M3MEHEHN QYHKIINIA opraHi3Ma B OTBET Ha (PU3MUIECKYIO
Harpy3Ky 3aBUCHT IPEKIE BCEro OT MHANBUIYATbHBIX
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0COOEHHOCTE YeJI0BeKa M YPOBHS eT0 TpeHUpoBaHHOCTU. M3MeHeHnsT pyH-
KIIMOHAIBHBIX TTOKa3aTejiell opraHn3Ma CIIOpTCMEHOB MOTYT OBITh ITPaBUIBHO
MMpOoaHaJIN3UPOBaHbI M BCECTOPOHHE OLIEHEHBI TOJILKO IIPU PACCMOTPEHNUN UX B
OTHOIIIEHNH K IPOLIECCY aJanTaIm.
[TpucnocobuTenbHbIe N3MEHEHNS B 3OPOBOM OpraHn3Me OBIBAIOT IBYX BUIIOB:
M3MeHEHMs B IPUBBIYHOM 30He KoyieOaHMil PaKTOpOB cpedbl, KOraa cucTeMa
OYHKIMOHUPYET B OOBLIYHOM COCTaBe; M3MEHEHUS TIpU NENCTBUM UYpE3MEPHBIX
(HempUBBIYHBIX) PAaKTOPOB € BKIOUEHNEM B (PYHKIIMOHAIBHYIO CUCTEMY
TOTIOJTHUTEIbHBIX 2JIEMEHTOB M MEXaHM3MOB. B tutepaTtype mepBast u BTopast
I'PYNITBI IPUCITIOCOOUTETBHBIX M3MEHEHNI HEPEIKO Ha3bIBAIOTCS
amanTalroHHbIMA. [To-BmoMoMy, 6osee orpaBIaHHBIM Oy IeT Ha3bIBaTh IIEPBYIO
IPYNITy U3MEHEHWI 0OBIYHBIMA (PU3NOJIOTHYECKIMU PEeaKIMSIMU, ITOCKOJIBKY 3TH
CIBUTH HE CBSI3aHBI C CYIIeCTBEHHBIMU (U3NOIOTMYECKIMU ITEPECTPOIKaMU B
opraHu3Me 1 He BBIXOJIST 3a Mpeeibl GU3MoJornuecKoil HopMbl. BTopas rpymma
MIPUCITOCOONTETBHBIX M3MEHEHNI OTINYaeTCd 3HAUNTEIbHBIM NCITOJIb30BaHNEM
du3MoIOrMYeCcKNX pe3epBOB 1 NEPECTPONKON PYHKIIMOHAIBHBIX CUCTEM, B CBSI3H C
yeM UX Iieecoobpa3Ho Ha3bIBaTh amantainoHHbIMu casuramu (Coonkos A. C,
1981).
HecoMHeHHBI i1 MHTepeC MpencTaBIgeT NOHATHE OOIIEeTo aganTaliOHHOIO
CUHIpOMa, IpemioKeHHoe KaHalncKuM yueHbIM I'ancom Cenbe (1960). Ilox
MOCIEIHMM OH IMOHMMAET COBOKYITHOCTD 3allIUTHRIX peaKluii OpraHn3Ma 4eJ0oBeKa
WJIN JKUBOTHBIX, BO3HUKAIOIINX B YCIOBHSIX CTPECCOBBLIX CUTyanuii. B
aIanTalliOHHOM CUHIPOME aBTOP BBIIESIET TPU CTAIUN: CTAIUIO TPEBOTH,
00yCIOBJIEHHYIO MOOMIM3alIMell 3alUTHBIX CYJI OpTaHU3Ma;
CTaIUIOPE3UCTEHTHOCTH, CBSI3aHHYIO C MIPUCIIOCO0ICHNEM YeJIoBeKa K



SKCTpeMaJbHBIM (paKTOpaM cpelbl U CTaIUIO UCTOIIEHNSI, BOSHUKAIOIIYIO IIPpU
IJINTETBHOM CTpecce, YTO MOXKET IPUBECTU K BOSHUKHOBEHMIO 3a001eBaHUI U
JIaXke CMEpTHU.

B nnHamMuKe amanTaliliOHHBIX U3MEHEHUI Y CIOPTCMEHOB MBI BhIAEISIeM YEThIpe
cTagun: PU3MOJIOTMUECKOr0 HAPsDKeHMSI, afallTUPOBAaHHOS-TU, IU3aJanTalun 1
peanmanranuy. Kaxxmoit n3 HUX IPUCYIIH CBOU (PYHKIIMOHAIbHBIE N3MEHEHUS U
peTyIATOPHO-3HEpTreTUYecKne MexaHnu3Mbl. EcTecTBeHHO, OCHOBHBIMU,
UMEIOIINMU MIPUHLIMNNAJIbHOE 3HaUeHEe B CIIOPTE CJIeNyeT CUMUTATh IBE IIepBbIe
craguu. IIpuMeHUTEIHLHO K 0011Iei cXeMe aganTalluid TaKue CTaaui CBOMCTBEHHBI
JIIOOSIM B Ipoliecce IIpUCHoco0aeHUs K JIIOOBIM YCIOBUSIM AeSITeIbHOCTUA. DTO
MOJIOKEHNE OBLIIO TEOPETUUYECK 0O00OCHOBAHO, SKCIIEPUMEHTAJILHO JOKAa3aHO 1
onnyoankoBaHo A. C. CoyogkoBbIM enie B 1974 rony.

Cranusa ¢U3M0oJI0rnuecKoro HarpsoKeHUs opraHu3Ma XxapaKTepu3yeTcst
npeobJiagaHueM MPOLECCOB BO30YKIEHNS B KOpe roJI0OB-HOrOMO3TraM
pacrpocTpaHeHUEM MX Ha MOJKOPKOBLIE 1 HIDKeJIeXKalllue NBUraTejJbHble 1
BereTaTMBHbBIE IIEHTPHI, BO3pacTaHreM (PYHKIIMUA KOPHI HaIIIOUYeYHUKOB,
yBeJIMYeHNEM TToKa3aTesiell BereTaTUBHBIX CUCTEM U
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ypoBHsSI oOMeHa BelecTB. Ha ypoBHe nBUraTebHOrO armaparta XapakKTepHBIM IS
9TOU CTAaIUM SBJSIETCS YBeJIMUEeHNEe YNCIa aKTUBHBIX MOTOPHBIX €IUHMUII,
TIOTIOJTHUTEIbHOE BKIIOUEHNE MBIIIIEYHBIX BOJIOKOH, YBEJIMUYEHUE CUJIBI 1 CKOPOCTHU
COKpaIlleHUsI MBIIIII, YBeJIN4YeHne B MbIax rimkoreHa, AT® n kpeatundocdara.
CrnopTtuBHas paboTOCHOCOOHOCTh — HEYCTONUMBA.

B cramuu HanpscKeHusI opraHn3Ma OCHOBHasI Harpy3Ka JIOXKUTCS Ha
peryasTopHbleMeXaHU3MBbI.. 32 cUeT HalpsoKeHUS peryJISITOPHBIX MeXaHU3MOB
OCYIIECTBJISIETCS TIPUCITOCO0IeHNe GUBMOJIOTMUYECKUX peaKiii 1 MeTaboan3Ma K
BO3poCIIMM ¢u3nueckuM Harpys3kam. IIpu 3ToM B HEKOTOPHIX CaydasiX MU3MEHEHUs
dyHKIMIT opraHn3Ma MOTYT HOCUTDH BhIpaskKeHHBII XapakTep.

Cranus aganTUpOBaHHOCTU OpTraHU3Ma B 3HAUMTeJIbHOMMepe TOXKIeCTBEHHA
COCTOSIHUIO €r0 TPEHUPOBAHHOCTU. JIpyruMu cioBaMu, B OCHOBE pa3BUTHUS
TPEHUPOBAHHOCTH JIEKUT MPOIeCC aganTalluid oprann3mMa K Gu3anyecKim
Harpy3kaM. OU3NoJIOrMIYECKYI0 OCHOBY 3TOM CTaINM COCTAaBJISIET BHOBD
yCTAaHOBUBILMICS YpOBeHb PYHKIIMOHUPOBAHUS paMUY-HBIX OPTraHOB 1 CUCTEM
IJISE MO Ie p>KaHUsI TOMEOCTa3u B KOHKPETHBIX YCIOBUSIX NESITeIbHOCTH.
OmnpenensgeMble B 3TO BpeMs QYHKIIMOHAIbHBIE CIBUTY HE BBIXOIAT 32 paMKU
pusmnosiornyecknx KogebaHuii, a paboTocrnocoOHOCTh CHOPTCMEHOB CTa0MIbHA U
Taske MOBBIIIAeTCS.



Cragus nu3amanTalyy opraHrM3Ma pa3BUBAeTCs B pe3yabTaTe NepeHaNpsLKeHUs
aJanTalMOHHBIX MEXaHM3MOB 1 BKJIIOUEHMSI KOMIIEHCAaTOPHBIX peaKInid
BCJIEICTBME MHTEHCUBHBIX TPEHUPOBOYHBIX HATPY30K 1 HEJOCTATOYHOTO OTIbIXa
Mexny Humu. IIponecc nu3zamantanuy o CpaBHEHUIO C IMPOLECCOM
MPUCIIOCOOJIEHUS pPa3BUBAETCS, KaK NPaBUIO, MeIJICHHEE, IIPUYEeM CPOKHU €T0
HACTYIUIEHUS, IPOJOJKUTEILHOCTD U CTENEeHb BhIPa>KeHHOCTU (PYHKIIMOHATbHBIX
W3MEHEHUI TIpU 3TOM OTJIMYAIOTCS 00JBIION BapUAaTUBHOCTBIO U 3aBUCSIT OT
WHIUBUIYaJbHBIX 0COO€HHOCTEl opraHu3ma. Ctagus nu3ananTanuu
XapaKTepU3yeTcs €llle U TeM, YTO OTCYTCTBYIOT MPM3HAKM aKTUBALl HEPBHOM U
SHIOKPUHHOM CUCTEM U UMEET MEeCTO HEKOTOPOEe CHIDKEHME O0IIeit
(QyHKIIMOHATBHOU yCTOMYMBOCTHA OpraHu3Ma. DTO COCTOSIHUE MOXET OBITh
OTHECEHO K npen-6oae3neHHoMY. I1py nu3ananTanyuy HabIrOIar0TCS
SMOLIMOHAJIbHAS U BereTaTUBHASI HEYCTOMUMBOCTD, pa3dpakKUTEIbHOCTD,
BCIIbLJILYMBOCTD, TOJIOBHBIE 00J11, HapylleHrne cHa. CHIbKaeTcsl yMCTBEHHAsT U
dumznyeckast paboTOCIIOCOOHOCTb.

[Ipouecc nuzamanTanuu SIBJISIETCS pe3yabTaTOM TOTO, YTO OMOCOoLMaaIbHas IiaTa
3a aJjanTalyio K THTEHCUBHBIM TPEHUPOBOYHBLIM M COPEBHOBATEIbHBIM Harpy3Kam
BBIILLJIA 3a Ipenesibl GU3NOJIOrMYeCKUX pe3epBOB OpraHM3Ma U BhIIBUHYJIA Mepe
HUM HOBBIE Ipo0OeMbl. KoHeUHbIl CX0n Au3aldalTallMOHHBIX PAaCCTPOMCTB
MOXKET IMPOTEKATh C JOCTATOYHOM €Ile CIIOCOOHOCThIO K BOCCTAHOBIIEHUIO BCEX
dyHKIMIT opraHu3dMa U paboTOCIIOCOOHOCTH, YTO Yallle BCEro 1 HabaromaeTcs y
CHOPTCMEHOB.
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B npyrux ciaydasix nusaganTtanysi OyIeT UMEeTh CKPBIThIe Je(eKThl, KOTOphIE
BBISIBJISIIOTCSI TOJIBKO C T€UYEHMEM BPEMEHM MO BIMSIHAEM WIN OY€Hb BHICOKUX
Harpy30K, W1 KaKO-TO JOIMOJHUTENbHOU BpenHocTU. Y, HakoHel, qu3ananTaius
MOKET 3aKOHUMThCSI CTOUKMMU HeO01aronpusITHBIMU U3MEHEHUSIMU GYHKILIUNA
OopraHu3Ma, CHIDKEHUEM WJIM YTPaTol CIIOPTUBHOM pabOTOCIIOCOOHOCTH.
OueBumHO, cCTagUs OM3aganTali M0 CBOMM MaTOPU3MOJIOrMYEeCKUM OCHOBaM B
3HAYUTEJILHOI Mepe COOTBETCTBYET COCTOSIHUIO MEPETPEHUPOBAHHOCTU
CIOPTCMEHOB.

Crangus peaganTalyy BO3HUKAET II0C/IE IJIUTEIbHOTO IepephiBa B
CUCTEMATUUYECKMX TPEHUPOBKAX MJIM MX MPEKpAIlleHU COBCEM U XapaKTepU3yeTCs
nproOpeTeHnEM HEKOTOPHIX UCXOIHBIX CBOMCTB M KAUeCTB OpraHu3Ma.
POU3NoIOTNYECKIIA CMBICIT 3TOM CTaIUN —CHIDKEHNE YPOBHS TPEHUPOBAHHOCTH U
BO3BpallleHre HEKOTOPbIX MOKa3aTesell K ICXOIHbIM BearnyrnHaM. MoxXHO
nojaraTbh, YTO CIIOPTCMEHAM, CUCTEMATUYE€CKN TPEHUPOBABIIMMCS MHOTHE TOIbI 1
OCTAaBJISIOIIUM OOJIBIIION CIIOPT, TpeOYIOTCS crelralbHble, HAYYHO 0OOCHOBaHHbIE



03J0POBUTEIbHbIE MEPONPUSITHS OJI51 BO3BpAILEHNSI OpraHM3Ma K HOpMaJIbHOM
KU3HEIEATEIbHOCTH.

Craenyet uMeThb B BUJY, UYTO BO3HMKILINE B Mpolecce IIUTEIbHBIX M1 MHTEHCUBHBIX
(prBrYeCcKX Harpy30K CTPYKTYPHbIE U3MEHEHMSI B MUOKapIe U CKEeJIETHBIX
MBIIILAX, HApYIIeHHBI YpOoBeHb 0OMEHa BEIleCTB, TOPMOHAJILHbBIE 1
depMeHTaTUBHBIE IEPECTPOMKM, CBOEOOPA3HO 3aKpereHHbIe MEXaHU3Mbl
peTyasaInM K UCXOTHBIM 3HAaUeHUSIM, KaK IMpaBIIo, He BO3BpallaloTcs. 3a
cUcTeMaTHUUecKHe upe3MepHble Gr3ndecKre Harpy3Ku, a 3aTeM 3a ux
MpeKpalleHrue OpraHu3M CIIOPTCMEHOB B NaJIbHEMIIIEM IJIATUTOIIPENECTCHHY IO
OMOJOTUUECKYIO LIEHY, YTO MOKET IIPOSIBISTHCS pa3BUTHEM KapINOCKIEepOo3a,
OXXMPEHUEM, CHIDKEHUEM PE3UCTEHTHOC-TU KJIETOK M TKaHEU K pa3IMYHbIM
He0J1aronpusITHLIM BO3IEVCTBUSIM U MOBLILLIEHUEM YPOBHS 00ILIei
3a00J1€Ba€MOCTHU.

IIpu amanTamym K4pe3MepHbIM 111 JAaHHOTO OpraHn3Ma (pu3n4ecKruM HarpyskaM B
MOJHOU Mepe pean3yeTcs 0011e0noIornyeckass 3aKOHOMEePHOCTb, KOTOpas
COCTOMUT B TOM, YTO BCE MPUCIIOCOOUTENbHbBIE peaKIIMU OpraHnu3Ma K HeOObIYHbIM
(akTopam cpenbl 001a0a0T JUITb OTHOCUTEIBHOM IieJeco00pa3HOCThI0. MHBIMUI
cJIoBaMM, IaKe yCTOWYMBAas, NOJATrOBpeMeHHas aganTainus K Gu3ndeckKuM
Harpy3kaM MMeeT CBOIO (PYHKIMOHAJIbHYIO UM CTPYKTYPHYIO LIEHY.

Ilena amanTaliy MOXKeT HPOSIBIISITBCS B IBYX pa3IUMYHBIX (popmax:

1) B mpsiMOM M3HAIIMBAHUM (PYHKIIMOHAJBbHON CUCTEMBI, HA KOTOPYIO MpU
ajarTaluy nagaeT rjiaBHas Harpyska,

2) B IBJICHUSIX OTpUILIATeIbHOI NMepeKPEeCTHOM aganTaiyy, T. €. B HapyLIeHUN Y
aJaNTUPOBAHHBIX K OIpeeeHHON (U3NUYeCKO Harpy3Ke Jaeil Ipyrux
(QyHKIIMOHANTBHBIX CUCTEM M aJalTallMOHHBIX peaKIlInii, He CBSI3aHHBIX C 3TOM
Harpy3Komu.

IIpssmast yHKIMOHAIBHASI HEJOCTaTOYHOCTh MOXKET pealn30BaThCs B YCIOBUSIX
OCTPO BO3HMKIIIEH O0JbIION HATrPYy3KU, IIPU KOTOPOI
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Ha0JI00aI0TCS MPSIMbIE MOBPEKAECHUSI CTPYKTYP Cepalla, CKeJIETHBIX MBbIIIIILI, Ha-
pyuieHus: pepMeHTHON aKTUBHOCTU 1 ApYyTue U3MEHEHUS, SIBJISIIOIIMEeCs] KaK
UTOTOM CaMOM Harpy3Ku, TaK ¥ BOZHUKAIOLIEU IIPU 3TOM CTPECC-PEAKIINU
(ITmennukoBaM. I'., 1986). Dra 11eHa CPOUYHOI amanTalyuy SIPKO MPOSIBJISIETCSI TIPU
MEePBBIX HArpy3KaxX HETPEHUPOBAHHBIX JIIONEH U yCTPAHIETCS IIPABUIILHO
MOCTPOEHHBIM TPEHUPOBOYHBIM IIPOLIECCOM U pa3BUTUEM aTAlITUPOBAHHOCTH.
Ilena aganTanyu B 3Ha4MTEJILHOM Mepe 3aBUCUT OT BUIA (PU3NUECKMX HArpy30K, K
KOTOPBIM MPOUCXOIUT Ipucnocobnenue. Tak, HampuMmep, y TSLKEI0aTIETOB
BBICOKOTPEHUPOBAHHBIX K CTATUYECKAM CHUJIOBBIM Harpy3Kam, HabJIrogaeTcs



CHIDKE€HME BBIHOCIMBOCTU K JMHAMUYECKOUN paboTe; yTOMJIEHIE MPU TaKUX
Harpy3kax y HUX pa3BUBaeTCs ObICTpee, YeM Y HETPEHUPOBAHHbBIX 30OPOBBIX
moneit. OmMHOBPEMEHHO Y TSDKeI0aTIeTOB B IPOTUBOIIOJIOXHOCTD JIFOISIM,
TPEHUPOBAHHBIM Ha BHIHOCIMBOCTb, OOHAPYKEHO CHWIKEHNE MJIOTHOCTHU
KaWIJISPOB B CKEJIETHBIX MBIIILAX U OTCYTCTBUE POCTA MACChl MUTOXOHIPHUEB.
Ha ¢oHe BbICOKOI TpeHUPOBAHHOCTH Y IITAHTUCTOB, OOPLIOB U APYTUX
CHOOPTCMEHOB HEPEIKO HAOII0daeTCsl CHIDKEHNE PE3UCTEHTHOCTHU K OE€CTBUIO
X0JIOJa U IIPOCTYIHBIM 3a001€BaHUSIM, HApYIIEHNE KJIETOYHOIO ¥ TyMOPaJIbHOTO
UMMYHUTETA.) Y BBICOKOTPEHMPOBAHHBIX Ha BHIHOCIMBOCTDH CIIOPTCMEHOB
OTMEYAIOTCS HapyllIeHUs (YHKIUM XXeayI0YHO-KUIIIEYHOTO TPaKTa, IIeYeHN 1
MOYEK, UTO SIBJSIETCS CJA€ACTBUEM OTPAaHUYEHHOIO0 KPOBOCHAOXKEHMS STUX OpTaHOB
B IIEpUOJ, JJUTEIbHOM MBILLIEYHOI pabOTHI.
OnHako, BhICOKas 1ieHa aJanTalyuy U GeHOMEeHbI OTpUILIaTeIbHOM MepeKpeCTHOM
PE3UCTEHTHOCTHU MPU TAKOM IIPUCHOCO0IEHNN NPEACTaBISIOT COO0 BO3MOXHOE,
HO BOBCe He o0s13aTenbHOe siBJieHre. Hanbosee palimoHaabHbIN MYTh K
OpeaynpexXIeHUIO adanTallMOHHbIX HApYIIIEHNUI COCTOUT B MPaBUIbHO
IIOCTPOEHHOM PEXXMME TPEHUPOBOK, OTIbIXA U MMUTAHUS, 3aKaJIVBAHUU,
MOBBIIIEHUN YCTOUYMBOCTU K CTPECCOPHBIM BO3OEUCTBUSIM U TAPMOHUYHOM
(pr3MUECKOM U TICUXUYECKOM Pa3BUTUU JUYHOCTHA COPTCMEHaA.

2.2. PUBNOJTOTINYECKHNE OCOBEHHOCTU AJAIITAIIUUA K

OU3NYECKHUM HATPY3KAM

AnanTanus Kak ob11ee yHUBepcaabHOE CBOMCTBO KMBOTO 0OecIieunBaeT
>KM3HECIIOCOOHOCTh OpraHrM3Ma B UBMEHSIOIINXCS YCIOBUSIX U MIPEeOCTABISIET
MpoLIeCC aleKBaTHOIO MpUCHOCO0IeHUs ero PyHKIIMOHAIbHBIX U CTPYKTYPHBIX
BJIEMEHTOB K OKPY>KaIoIle cpee.
B nenom uccnemoBaHue mpoliecca aganTaluuyd U ee MeXaHM3MOB, O-BUIMOMY,
clieqyeT OTHECTU K MeXIUCLUIUTMHAPHOU MpobaeMe, KOTopasi MOXKET CTaTh
KJIFOUYEBOM B IOHMMAHUU MHOTMX aCI€KTOB Pa3BUTUS TPEHUPOBAHHOCTHU, 3[OPOBbS
1 3a0071€Ba€MOCTH COOPTCMEHOB.
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CucreMa 3akanuBaHus 1 GOPMUPOBAHUS CUJILHOTO, KPAaCUBOTO 1 BHIHOCIMBOTO
YyeJ0BeKa Bceraa CBS3bIBAJIach C aJanTanueid ero K Gu3an4ecKuM Harpy3Kam.
dusnyeckiie Harpy3KN — CaMBbIil €CTECTBEHHBIN W IpeBHUI (HaKTOD,
BO3JeMICTBOBABIIIMI Ha 4YejioBeKa. bynyun o0yciaoBiIeHHBIM caMOU ITPUPO IOk
3€MHOI TpaBUTALlM, 3TOT (PaKTOp BO BCE BpeMEHa COMPOBOXK AN YeJIOBEKA, U
JBUraTeIbHAs1 aKTUBHOCTh BCerjaa ObL1a BaXXHBIM 3BE€HOM €ro MPUCIIOCO0IEHUS K
oKpyKamwlinemy mupy. OOQHUM U3 HEIIPEMEHHBIX YCIOBUIA pa3BUTHS ananTaldy K
dur3ryecKrM Harpys3kKaM SIBJSIeTCs] MOOMIM3AINS U UCOIb30BaHue PU3M0I0rndec-



KMX pe3epBOB OpraHu3Ma.
C dusnosornuecKkoil TOUKM 3peHUsT BeIYIIMMU B TPEHUPOBKE SIBJISIIOTCSI
MOBTOPHOCTH U BO3pacTaHue (M3NUECKMX Harpy3oK, 4To 3a cueT oOpaTHBIX
01O0JIOTMYECKMX CBSI3€i MO3BOJISIET COBEPIIEHCTBOBATh (PYHKIIMOHATIBLHEIE
BO3MOXKHOCTM OPraHOB M CUCTEM M MX BHepreThdeckoe obecrneueHre Ha OCHOBE
MeXaHu3Ma caMoperyasiuuu opraHu3Ma. C 3TUX MO3ULIMK TPEHUPOBKA CBOJIUTCS K
aKTUBU3ALIMM MEXaHU3MOB aJanTallui, BKIIOUEeHNIO0 GU3NOIOTNYECKIX Pe3epPBOB,
01aromapsi KOTOpbIM OpraHM3M 4YeJIOBEKa jJierye U ObICTpee IMPUCIocabInBaeTCs K
MOBBIILIEHHBIM Harpy3kKam, COBEPIIEHCTBYS CBOM (pu3ndeckue, GU3noaorndeckue 1
MICUXUUYECKNEe KauecTBa, IOBbIIIAs COCTOSIHAE TPEHUPOBAHHOCTH.
dusnonornyeckas CynHOCTb COCTOSIHUSI TPEHUPOBAHHOCTA — 3TO TaKOM YPOBEHD
(GYHKIIMOHATBHOTO COCTOSIHUSI OpraHN3Ma, KOTOPbhI XapaKTepU3yeTcst
COBEPIIEHCTBOBAaHMEM MEXaHU3MOB PEryJslny, yBeIndeHrneM PrU3noa0rndeckKmux
pe3€pBOB 1 TOTOBHOCTBIO K MX MOOMIN3AlIMU, YTO BbIPA>KaeTCs B €r0 MOBBIIIIEHHON!
YCTOMYMBOCTHU K JJIUTEJILHBIM 1 UHTEHCUBHBIM (PU3MUYECKUM Harpy3kam u
BBICOKOI pabOTOCIOCOOHOCTH.

PazBuBiieecs B mpoiiecce TPEHUPOBKU COCTOSIHME TPEHUPOBAHHOCTH 10 CBOUM
dusnosornyecknuM MexaHu3MaM U MopdoPyHKIIMOHAJIBHON CYyTU COOTBETCTBYET
CTaIuy aJalTUPOBAHHOCTHU OpraHM3Ma K Gu3NJecKu M Harpys3kaM. B moHaTusx
«aJlarTanys, afanTUPOBAaHHOCTD», C OJHOM CTOPOHBI, I «TPEHUPOBKA,
TPEHUPOBAHHOCTb», C IPYTOi CTOPOHbI, MHOTO OOIIMX YepPT, IJIaBHOI N3 KOTOPBIX
SIBJISIETCSI NOCTUKEHIE HOBOIO YPOBHS pabOTOCIIOCOOHOCTH HA OCHOBE
o0pa3oBaHMsI B OpraHn3Me cnenuaibHON aganTUBHOU (PYyHKIMOHATBHOU CUCTEMBIC
oIpelieIeHHbIM YPOBHEM (PU3MOJIOTMYECKMX KOHCTAaHT. TpeHnpoBKa 1
TPEHUPOBAHHOCTb — IIOHSTHUS MeNarornyeckue, XoTs U 6a3upyroTCsl OHU Ha
3HaHUSX (PU3MOJTOTUUECKNX 3aKOHOMEPHOCTEN OpraHn3Ma CIIOpTCMEHOB.
HMccnenoBaHue 1 XxapakTepuCTHUKA 3TUX MNPOLECCOB U COCTOSIHUI, CBSI3aHHBIX
MpexXae BCEro ¢ 000CHOBaHMEM pallMOHAJIbHO MTOCTPOEHHBIX TPEHUPOBOYHBIX
Harpy3okK, sIBJISieTCsI IIpeporaTuBoOil menaroros. AmanTtaiys 1 agarnTAPOBAHHOCTD
CHOOPTCMEHOB K PM3MUYECKMM Harpy3kaM 1 Bce (PyHKIIMOHAIbHbIE U CTPYKTYpPHBIE
MepecTPOMKM, COBEPIIAIOIINECS IIPU 3TOM B OpraHu3Me, OTHOCSITCS K
010JIOTMYECKUM KaTerOpusIM M COCTABJISIIOT OCHOBHBIE HayUYHbIE U yueOHbIe
npo0byieMbl MEIMKOB 1 (PM3UOJIOTOB.
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Apanranus opraHu3Ma K GU3nuecKM Harpy3KaM 3aKjirodaeTcsl B MOOMIN3aluU 1
HCIOJb30BaHNM QYHKIMOHAJIILHBIX pe3epBOB OpraHu3Ma, B COBEPIIIEHCTBOBAHUN
UMEIOIIMNXCST (GU3MOJIOTUUECKUX MEXaHU3MOB PeryJISILUMN.

Huxkakux HOBBIX (YHKIIMOHAJIBLHBIXSIBJIEHM 1 MEXaHU3MOB B MIPOILIeCCe adanTaliuu



He HabJI100aeTCsl, IPOCTO UMEIOIINECS YK€ MeXaHU3Mbl HAaUMHAIOT paboTaTh
COBepIlIeHHEee, MHTEHCMBHEE 1 SKOHOMWYHeEe. B ocHOBe amanranuu K puU3nyecKum
Harpy3KaM JiexXaT HepBHO-TyMOpabHble MEXaHU3Mbl, BKIFOYAIOIINECS B
IEeSITeIbHOCTb U COBEPILEHCTBYIOIIMECS IpU paboTe OBUTATEIbHBIX €IUHNILL
(MBI ¥ MBIIIEYHBIX Tpy1mn). [1pn aganTanyum criopTCMEeHOB IPOUCXOIUT
yCUJIeHUE NesITeIbHOCTH psiga PyHKIMOHAIBHBIX CUCTEM 3a CUET MOOMIM3au U
HCIIOJb30BAaHUS UX PE3EPBOB, a CUCTEMOOOpa3yOIIUM (PaKTOPOM MPU STOM
TIOJIKEH SIBJISIThCSI HPUCOOCOOUTEIbHBINA MOJIE€3HbINA pe3yJIbTaT — BBLIIOJIHEHUE
MOCTaBJIEHHOM 3a1aul, T. €. KOHEUYHbI CIIOPTUBHBIN pe3yIbTaT
Kommiekc @yHKIIMOHAIBHBIX CUCTeM, 00eCIIeUnBaIOIINX KOHEUHbII CIIOPTUBHBIN
pe3yabTaT, GOPMUPYETCSI OPraHU3MOM CIIOPTCMEHA paau JOCTUKEHMS 3TOTO
pe3yabTata. OTCYTCTBUE pe3ybTaTa WM CUCTeMaTUUYeCK HEIOCTaTOYHBIN ero
YPOBE€Hb MOTYT He TOJABKO CTUMYJIUPOBATh (OpMHUPOBaHNE JAaHHOIO KOMILIEKCa,
HOI pa3pyllaTh €ro, NpeKpaiaTh QYHKIIMOHUPOBAaHNE B 3aBUCMOCTHU OT
BEJIMUYMHBI U XapakTepa GU3M0JIOrMYeCKUX pe3epBOB, BOJU, MOTUBALIMU U IPYTUX
dakTopoB. Takum ob6pa3om, aganTauus K MbIIIEYHOUN OeATEIbHOCTU NPEICTABIISIET
c000i1 CUCTEMHBIN OTBET OpraHM3Ma, HallpaBJI€HHbIA Ha JOCTVDKEHNE COCTOSTHUS
BBICOKOW TPEHMPOBAHHOCTH M MUHUMM3ALMIO PU3UOIOTNYECKOM LIeHbI 3a 3TO.
2.3. CPOYHASA 1 JOJITOBPEMEHHASA AJAIITAIINA K
OUBNYECKUM HAT'PY3KAM
IIpu Bcem MHOTOOOpa3nM MHAMBUIYaIbHON (HEHOTUINUECKON aganTalun
pa3BUTHE €€ Y YeJoBeKa XapaKTepU3yeTcss HEKOTOphIMU ob1mmMu yeptamu. Cpeau
TaK1X 4epT B MpUCHOCOOIEHNM OpraHU3Ma K JIIOObIM (pakTOpam Cpelbl ciaeayeT
BBIIEJISTh IBA BUIA adalTallii — CPOYHYIO, HO HECOBEPIIEHHY IO, 1
IOJATOBpeMeHHYI0, coBepiieHHYI0 (Meepcon @.3., 1986).
CpouHas aganTaius BO3HMKAeT HEIOCPEICTBEHHO TI0C/Ie Hauajla JeMcTBUS
pa3apaKUTENS U MOXET peaii30BaThCsl HAa OCHOBE TOTOBBIX, paHEe
chopMUupoBaBIINXCST GUMOJIOTMUYECKUX MeXaHM3MOB 1 mporpaMM. O4eBUIHBIMUA
MPOSIBACHUSIMU CPOYHOM aJaNTalluU SIBJISIIOTCS YBEIWYEHNUE TEMIOMPOIYKINA B
OTBET Ha XOJIOI, YBEJINYEHUE TEIUIOOTIAYM B OTBET HAXKapy, pOCT JIETOYHOM
BEHTWISILIAM, YIAPHOIO 1 MUHYTHOT'O 00beMOB KPOBU B OTBET Ha (PU3MUYECKYIO
Harpy3Ky M HEJOCTaTOK KHMCIOpoaa, IpucnocobaeHre opraHa 3peHnsl KTEMHOTE,
Oer yeaoBeKa, 00YCIOBIEHHBINA COLMAIbHO 3HAUMMOM HEOOXOIMMOCTBIO, 1 1.
OTanunTebHOI YepTO CPOUYHOI amanTaluy SIBJISIETCS TO, YTO JIesITeJIbHOCTD
opraHusma
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MpOoTeKaeT He Mpeliesie ero BO3MOXKHOCTEM Npy MOYTH MOJHOM MOOMIM3alin
duszmosornyecknx pe3epBoB, HO NajaeKo He Bceraa obecrieunBaeT HEOOXO MBIt



amanTaloHHbIN 3pdekT. Tak, 6er HeaTanTUPOBAHHOTIO YeJOBeKa MPOUCXOIUT
npu OJM3KUX K MpeaeabHbIM BeJIMUMHAX YIapHOT0 00beMa KPOBU M JI€TOYHOMI
BEHTWISILIMM, TP MaKCUMaJbHOM MOOMIN3aLIMU TJIMKOTeHa B IIeueHu. bricTpoe
HAKOIUIEHWE MOJIOYHOIM KHCIOTHI B KPOBU JUMUTUPYET UHTEHCUBHOCTh
(pu3nUecKoii Harpy3Ku — JBUraTeJbHasl peakiys He MOXKET ObITh HU TOCTAaTOYHO
OBICTpOIi, HA JOCTATOYHO IJINTEIBHOM.

Takum obpaszoM, PyHKIIMOHAIbHAS afalNTUBHAsI CUCTEMa, OTBETCTBEHHAs 3a
JBUTAaTEJIbHYIO0 PEaKIIO IPpU CPOUYHOM agarnTaly, XapaKTepu3yeTcs IpeneIbHbIM
HAOpsDKEHUEM OTIEIbHbBIX €€ 3B€HbEB 1 BMECTE B TEM OIpeNeIEHHbIM
HECOBEPIIIEHCTBOM CaMOU OBUTAaTEIbHOU pEaKkIu.

Ha ypoBHe HepBHOI1 1 HeHipOTyMOpPaJIbHONPETYISLINN Pealn3yeTcs MTHTEHCUBHOE,
n30BITOYHOE 10 CBOEMY POCTPAHCTBEHHOMY PaCIpOCTPAHEHUIO BO30YXXKIEeHME
KOPKOBBIX, IOIKOPKOBBIX Y HUZKEJIEKAIMX IBUTAaTEIbHBIX LIEHTPOB, KOTOPOMY
COOTBETCTBYET 3HAUMUTEJIbHASI, HO HEIOCTATOYHO KOOPIMHUPOBAHHAS
IBUTATEIbHAS NeSITeIbHOCTh. DTOT IIPOIecC XapaKTepu3yeT HauaJabHbIN 3Tam
(dopMupoBaHUs IBUTATEIbHOIO HaBbIKA.

Co CTOpOHBI IBUTATEILHOTO arlfapaTa CpoyHasi aJarnTalus OposiBIsSIeTCs
BKJIFOUEHHEM B PEAKIIMIO NOMNOJHUTEIbHON YaCTU IBUraTEIbHBIX €IUHMII, a TaKXKe
reHepaJiM30BaHHbIM BOBJI€UYEHMEM JIMIITHMUX MBILIEUYHbIX rpynn. B pe3ynbraTe cuina
1 CKOPOCTh COKpAIlleH!SI MOOMIM30BAHHBIX MBIIIIL OKA3bIBaIOTCSI OTPAHUYEHHBIMMU,
HO MaKCUMAaJIbHO NOCTMXKMMBIMU IJIS1 JAHHOI'O BUIA adarnTalyy; KOOpaIruHALI
MBIIIIL] HETOCTATOYHO COBEPIIIEHHA.

Ha ypoBHe BeretaTMBHbBIX CUCTeM obOecrnedyeHursl CpOYHOI aganTaluu K
(pm3ryecKrM Harpy3kaM Ha0JIro1aeTcss MaKCUMaJIbHasi MOOMIM3aIINs
(QyHKIIMOHANTBHBIX pe3epBOB OPraHOB AbIXaHMS M KpOBOOOpaIlleH!s, HO
peann3yIoIIMXCSI P 3TO HESKOHOMHBIM ITyTeM. Tak, yBeandeHrne MUHYTHOTO
o0beMa KpOBU TOCTUTAETCSI POCTOM YAaCTOTHI CePAEUYHbBIX COKpAIeHUIA TIpU
OrpaHMYEHHOM BO3pACTaHUU yJapHOTO 00beMa KpOBU. Y BeIUUYEHNME JIeTOYHOMI
BEHTUJISILIMM OCYILECTBIISIETCS 3a CUET BO3pPACTAHUS YaCTOTHI IbIXaHUS, HO HE
r1yOrHBI ObIXaHWS, IIPU 3TOM HAOJII0OA€TCsI HECOOTBETCTBUE MEXYy YaCTOTOM
IbIXaHWS U OBVDKeHUI. B uTore nerouyHast BEHTWISILIMSI BCe Ke He M30aBisieT OT
Pa3BUTHUS TUIOKCUW U TUIIEPKAITHUN.

B uie1om cpouHas amanranys K GU3NUeCKUM Harpy3KaM XapaKTepU3yeTcs
MaKCHMAaJIbHOM MO0 YPOBHIO 1 HEAKOHOMHOM runep@yHKIeil, OTBETCTBEHHOM 3a
amanTanuio QyHKIMOHATBHOM CUCTEMBI, pE3KMM CHIDKEHHEM (PU3MOJIOTUUECKIX
pE3epBOB JAHHOMU CHUCTEMBI, SIBJICHUSIMU YPE3MEPHOU CTpECC-peAKIIMU OpraHU3Ma
1 BO3MOXKHBIM MOBPEXIEHUEM OpTaHOB U cucTeM. B pe3ynbTaTe nBuraTejbHEIE, T.
€. 10 CYILIECTBY, MMOBEAEHUECKME PEAKIIN OpraHu3Ma OKa3bIBAlOTCS B



3HAUYUTEJIbHOU MEpE JIUMMUTUPOBAHHBIMU.
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JonroppemMeHHas amganTaiysl BO3HMKAET IOCTEIIEHHO, B pe3yJibTaTe JJUTEeJIbHOrO
WJIM MHOTOKPATHOTO IeMCTBUS Ha opraHu3M (pakTopoB cpebl. [IpuHIMNManibsHOM
0COOEHHOCTBIO TAaKOW alalTallM SIBJISIETCS TO, UYTO OHAa BOBHMKAET HE HA OCHOBE
TOTOBBIX (PM3MOJTOTMYECKMX MEXaHU3MOB, a Ha 0a3e BHOBb COPMUPOBAHHBIX
porpamMm peryaupoBaHus. loJroBpeMeHHas aganTamnus, 0o CyIecTBy,
pa3BUBAETCI HA OCHOBE MHOTOKPATHOM pea3alluid CPOYHOM afgariTalyun 1
XapaKTepUu3yeTcs TEM, YTO B UTOr€ MOCTENEHHOTO KOJIMYECTBEHHOIO HAKOILICHUS
KaKNX-TO U3MEHEHUI OpraHn3M IIpHUOoOpeTaeT HOBOE Ka4eCTBO B OIPEIEICHHOM
BUIE IEITEIbHOCTU — U3 HEANAIITUPOBAHHOTO MPEBPAIIIACTCS B a1allITUPOBAHHBINA.
B pe3ynbTaTe obecneunBaeTcsl OCyIIECTBICHUE OPraHU3MOM paHee
HEIOCTUKUMBIX CUJIbI, CKOPOCTU U BLIHOCJIUBOCTU MpHY (PU3MUECKUX Harpyskax,
pa3BUTHE YCTOMUYMBOCTU OpraHU3Ma K 3HAYUTEJIbHON TMITIOKCUM, KOTOpas paHee
ObLJIa HECOBMECTMMA C aKTMBHOM >KM3HENESITEIbHOCTHIO, CIIOCOOHOCTh OpraHmu3Ma
K paboTe IpH CYLIECTBEHHO N3MEHEHHbBIX MOKA3aTEISIX TOMEOCTa3a, pa3BUTHE
YCTOMUYMBOCTHU K XOJIONY, TEIU1y, OOJIBbIIMM 103aM SI10B, BBEIEHE KOTOPHIX paHee
OBLIO CMEPTEJIbHbBIM.

JonroppemMeHHas amanTamus xapakrepusyercs Bo3HUKHOBeHneM B LIMCHoBBIX
BPEMEHHBIX CBS3€M, a TAKXKE MEPECTPOMKOM amnmapara ryMOpaJbHOM peryJISiin
(QyHKIIMOHATBHOU CUCTEMBI — 3KOHOMMWYHOCTHIO (DYHKIIMOHUPOBAHMS
I'yMOpPaJILHOT'O 3B€Ha U MOBLIILIEHUEM eTo MOIIHOCTU. B oTBeT Ha Ty XXe caMy1o
Harpy3Ky He BO3HUKAeT pe3KNX U3MEHEeHUI B OpraHM3Me U MhbllleyHast paboTta
CONPOBOXKOACTCI MEHBIIINUM yYBEINYECHUEM JIETOYHOM BEHTUISILIMM, MUHYTHOTO
o0beMa KpoBH, (pepMEHTOB, TOPMOHOB, JIaKTaTa, aMMUaKa, OTCyTCTBUEM
BbIpa>K€HHbBIX MOBPEXAEeHUI. B pe3yabpTaTe CTAHOBUTCS BO3MOKHBIM JIJIMTEJIBHOE
U cTabMIbHOE BBITIOJIHeHUEe (U3MUecKUX Harpy3ok. Ilepexon ot cpouHoit
KIOJTOBPEMEHHOM aganTaly 3HaMeHyeT CO00M Y3JI0BO MOMEHT
aJarTaluoOHHBIX MTPOIIECCOB, TAK KAK UMEHHO 3TOT MEPEeXO0I Ie1aeT BO3ZMOXKHOMN
>KI3Hb OpraHu3Ma B HOBBIX YCJIOBUSIX, paclIUpsieT cpepy ero obutaHus u cBobomy
TOBeIeHUSI B MEHSIIOLIEICS cpelie. DTOT MOMEHT OIIpeIesIsIeTCs MMPesKIe BCero TeM,
4TO BO3HUKAET aKTUBALIMS CUHTE3a HYKJIEMHOBBIX KHACIOT U 0€JIKOB, YTO IIPUBOIUT
K M30MpaTeIbHOMY PA3BUTHUIO OMPEHEIIEHHBIX CTPYKTYD, JUMUATUPYOIINX
IBUTATENIbHYIO IeITeIbHOCTh. POPMHUPYIOTCS YCTOMUNBEIE NBUTATEIbLHBIC
IVHAMUYECKME CTEPEOTUIIbI, Pa3BUBACTCS SKCTPAIIOJIALNS, IOBbIILIAOIIAS
BO3MOXKHOCTB OBICTPOM IEPECTPOUKI OTBETHBIX PeaKLUii IpU U3MEHEHUSIX CPeIbl,
MPOUCXOIUT YMepeHHasl TUIepTpodPus B CKEJIETHBLIX MBIIIIAX, CepalLe,
IbIXaTEJAbHBIX MBIIIAX U IPYTUX pabouynX opraHax, yBeJIU4eHNEe MacChl



muToxoHIpuii. CyllecTBEeHHO YBeJIMUMBaeTCsd a3poOHasi 1 aHa3poOHast MOIIIHOCTD
opraHusMa. Hopmanusyercsi romeocTa3 opraHusma, yMeHbIIaeTcsI
ctpecc-peakiys. UHTeHCUBHOCTh U IJIUTEILHOCTh MBIIIIEUYHOM paboThI
BO3pacTaloT.
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B npouiecce amanranuy opraHn3mMa oOMeH repecTpanuBaeTcsl B HalpaBJIeHUU 0oJiee
SKOHOMHOT'0 pacXOIOBaHUS SHEPTUN B COCTOSIHUM MOKOS 1 TTOBBIIIEHHOM!
MOILIHOCTH MeTabon3Ma B yCJIOBUSIX PU3MUeCcKOro HanpspkeHus. Takast
repecTpoiika 6mojorndyecku 6osee 1esecoodpa3Ha U MOXKET SIBUTHCS OOLIUM
MeXaHU3MOM (U3NOJIOTMUECKO aganTalyH.

AJanTuBHBIE CIBUTY SHEPreTUUECKOro 0OMeHa 3aKII04YaoTCs B IEPEKIIIOUEHNH C
yIJIEBOOHOTO THIIA Ha KMPOBOii. Beny1yo pojb B 3TOM UTparOT TOPMOHBI:
IIFOKOKOPTUKOUIBI YCKOPSIIOT pacrag 0ejaKka, akTUBUPYS IpeBpallleHue
aMUHOKMCJIOT B TJIFOKO3Y, a KaTeX0JIJaMUHbI BbI3bIBAIOT MOOMIM3AIIMIO pe3epBa
IJIMKOTeHa B MMeUYeHM U aKTUBALMIO JIMIOJIN3a KUPOBOU TKaHU, YBEJIMUMBAsI IIPUTOK
KHCJIOPOa, TJIFOKO3bl, aMUHOKHUCIIOT U XXKUPHBIX KHUCJIOT K paboTaloIIMM TKaHSIM.
OnpeneneHHbIe YepThl peHOTUIa, CPOPMUPOBABIIMECS B pe3yIbTaTe
IOJTOBPEMEHHOM aJanTaliy opranu3Ma K pu3ndyeckuM Harpy3kaM, CTaHOBSITCSI
dbakTopoM NpopUIaKTUKU KOHKPETHBIX 00JIe3HEe! UIIM MaTOJOTnIYeCKIUX
cuHIpomMoB. TToBbIIIEHNe pacxoja XXKUPOB MPUBOIUT K aTpodUM KMPOBOI TKaHU,
CHIDKEHMIO M30BITOYHOI'O Beca 1, IPY MPOUYMX PaBHBIX YCIOBUSIX, YMEHBIIIAET
pa3BUTHE aTePOCKIEpOo3a. Y BeIMUYeHNE eMKOCTHU U MPOITYCKHOM CIOCOOHOCTH
KOpPOHaApHbBIX COCYIOB, pa3BUTHE CUCTEMbI SKCTpaKapIUaIbHLIX aHACTOMO30B
CIOCOOCTBYIOT YMEHBIIEHUIO BEPOSITHOCTH 3aKyIIOPKM KOPOHAPHBIX apTepuil 1
BO3HUKHOBEHMSI MHPapKTa MUOKapaa. Y BeIndeHre IMTOTeHLUMAIbHBIX pe3epBOB U
MOIITHOCTHU CEPJIeYHOM MBIl MOKETBTeUEHNE aXKe IJIMTEJILHOTO BpeMeHU
BO31eMCTBUS HeOIaronpusITHLIX (PaKTOPOB Ha OpraHU3M He MPUBOJIUTH K
BO3HUMKHOBEHUIO CEPIIEYHO-COCYIUCTHIX PACCTPOMCTB Y TPEHUPOBAHHBIX JIIOIEH.

2.4. DYHKIIMOHAJIBHAS CUCTEMA AJAIITAIINNU
[IpoBenmenHbIe B IOCIeHIE TOIBI MCCIIeTOBAHMS MeXaHU3MOB 1 3aKOHOMEPHOCTEH
aJanTalyy JIOJel K pa3IMYHbIM YCIOBUSIM IeITeIbHOCTH IIPUBEIN HAC K
yOeKIeHUIO B TOM, UTO IOJTOBpeMeHHas aJanTanus o0sg3aTeIbHO
COITPOBOXIAETCS CIEAYIOMMU PU3NOTOTMYECKUMHU IPOIeCCaMM:

a) TIEPECTPOMKON PETYJIITOPHBIX MEXaHU3MOB,
0) MoOMIM3aIMei 1 MCIIOJIb30BaHUEM Pe3epPBHBIX BO3MOXKHOCTEM OpraHn3Ma,
B) GopMHpPOBaHMEM CIIEINATBLHON (QYHKIIMOHAILHOM CUCTEMBI aganTalliy K



KOHKPETHOI TPpYyO0BOM (COPTUBHOI) nesiTeibHOCTU dyejaoBeKka (CoJlogKoB
A.C.,1981, 1988). Ilo cytu nena, 3Tu Tpu GU3MOJIOTUYECKIE PEAKIINU SIBJISIIOTCS
IJIaBHBIMU M OCHOBHBIMM COCTAaBJISIIOILIMMU Mpolecca aJanTaiuu, a
o0111e01oTorn4yeckKas 3aKOHOMEPHOCTh TaKUX MPUCIIOCOOUTENBHBIX MEPEeCTPOEK
OTHOCHUTCS KJIt000I IesITeIbHOCTU YeJloBeKa.

B moctikeHnu ycTOMYMBOM U COBEPIISHHON aganTaliiy 00JbIIYIO pOJIb UTPalOT
repecTpoiiKa peryasaTOPHbIX MPUCIIOCOOUTENbHBIX MEXaHU3MOB 1 MOOMIN3ALIMS
duzMoIornuecKnx pe3epBoB, a TaKKe MOCJIeJOBaTeTLHOCTh
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X BKJIIOUEHUS Ha pa3HbIX (PYHKIMOHAIbHBIX YpOoBHAX. OueBUIHO, BHaUaIe
BKJIFOUAIOTCS OOBIUHBIE (PU3MOTOTMUeCKe PeaKIM 1 JINIIb 3aTeM — peaKInuu
HaIpsDKeHUSI MeXaHW3MOB ajanTaluu, TpeOyrolre 3HaYMTeIbHbBIX
SHEPreTUYeCKMX 3aTpaT ¢ MCIOJIb30BaHNEM pe3epPBHBIX BO3MOXKHOCTEN OpraHn3Ma,
YTO MPUBOJUT B KOHEYHOM UTOTE K GOPMUPOBAHUIO CIIeLIMaIbHOMN
GyHKIIMOHATBHOM CUCTEMBI afanTaly 1, 00ecrneunBaroleil KOHKPETHY IO
nesiteabHOCTh YyenoBeka (ComonkoB A.C., 1998).

Taxkas1 GpyHKIMOHAIbHASI CUCTEMA Y CIIOPTCMEHOB IIpeacTaBiisieT co00il BHOBb
copMUpoBaHHOE B3aMMOOTHOIIIEHNE HEPBHBIX IIEHTPOB, TOPMOHAJIbHBIX,
BereTaTUBHBIX 1 UCIIOJHUTEIBHBIX OPTaHOB, HEOOXOIUMOE IJIs1 pellleH!s 3a1a4
npucrioco6jieHusI opraHusMa K pusnueckum HarpyskaM. MopdodyHKIIMOHAIbHOM!
OCHOBOI1 TaKO# CUCTeMBbI SIBJIsIETCSI 00pa3oBaHUe B OpraHU3Me CUCTEMHOTO
crpykrypHoro ciena (Meepcon ®. 3., 1981) B oTBeT Ha MBIIIEYHYIO paboTy, UTO
MPOSIBJISIETCS CO3JaHeM HOBBIX MEXIIEHTPaJIbHBIX B3aUMOCBsI3eil, MOBBIIIIEHEM
AKTUBHOCTHU JIbIXaTeJIbHBIX PEepMEHTOB, TUNIEpTpOPHUEil cepalia, CKEIeTHBIX MBI
1 HaJIMIOYEYHMKOB, YBEJINUYEHNEM KOJINUEeCTBA MUTOXOHIpUIA, ycuieHneM GyHKIII
BereTaTUBHLIX cucTeM. B 1eaoM, pyHKIIMOHaNbHAsI CUCTeMa, OTBETCTBEHHasI 3a
ajanTainuio K Gu3anyecKruM HarpyskaM, BKJIto4aeT B ce0sl Tpu 3BeHa: addepeHTHoe,
LIEHTpaJbHOE PeryasiTopHOe U 3¢ PeK-TopHOoE.

AddepeHTHOE 3BeHO PYHKIIMOHATBHOU CUCTeMBbI afalTalliid COCTOUT U3
pelenTopoB, aTakKe YyBCTBUTEILHBIX HEMPOHOB U COBOKYITHOCTeH addepeHTHBIX
HEPBHBIX KJIETOK B IIEHTpaJIbHON HepBHOI crucTeMe. Bce 3Tu 3j1eMeHThl HEpBHOM
CHCTeMBI BOCIPMHNMAIOT pa3apaskeHNsT U3 BHEIIIHEN cpenbl 1 OT CaMOIo
opraHu3Ma 1 Y4acTBYIOT B OCYII€CTBJIEHUU TaK Ha3biBaeMoOro ap@epeHTHOTo
CHHTe3a, HeoOXxomumoro s agantauun. AddepeHTHbI CMHTe3 BO3HUKaeET, 110 1.
K. AHoXxuHy, Ipy B3auMOoJIefiCTBUMA MOTUBALIMU, NaMsITH, 00CTaHOBOYHOI 1
mycKoBoii nHpopManuu. B coprte, B OMHUX caydasix (HarpuMmep, y 0eryHOB, JIbDK-
HUKOB, TUMHACTOB), addepeHTHBII CUHTE3 IJIsl IPUHSATUS pelleHUsT O HaJajle
CBOMX JIBMXKEHUM OTHOCUTEIBHO MPOCT U 3TO objieryaeTr GopMUpoOBaHUE



aIalITUBHOIM CHUCTEMBI, BIPYTMXKe (e IMHOOOPCTBA, CIIOPTUBHbBIE UTPHI), BECbMa
CJIOKEH M 3TO 3aTpyaHSIET 00pa3oBaHUE TaKOM CUCTEMBI.

LlenTpanbHOE peryasaTopHOe 3BeHO (YHKIIMOHAIbHOU CUCTEMBbI IPEeICTaBAECHO
HEMPOTeHHBIMU ¥ TYMOpPaJbHBIMU MPOLIECCAMU YIIPABJIEHUS aJalTUBHBIMUA
peakuussMu. B oTBeT Ha adpdepeHTHBIE CUTHAIBI HEUpOreHHas 4acTh 3B€Ha
BKJIIOYAET NBUTaTEJIbHYIO PEaKIMI0 U MOOMIN3YeT BereTaTUBHbIE CUCTEMBI Ha
OCHOBe pedIeKTOpHOro MpuHIMNa peryasuun GyHkuuii. AddepeHTHas
MMIYJIbCALUS OT PELIEIITOPOB K KOPE TOJTOBHOTO MO3Ta BBI3BIBAET BO3ZHUKHOBEHUE
MOJIOKUTEIbHBIX (BO30YIUTEIbHBIX) U OTPULIATEIbHBIX (TOPMO3HBIX) IIPOLIECCOB,
KOTOpBbIE
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1 GopMUPYIOT PYHKIIMOHAJIBHYIO aTallTUBHYIO cucTeMy. B amanTupoBaHHOM
OpraHu3Me HeliporeHHasl 4acTh 3B€Ha OBICTPO M YETKO pearupyer Ha
adPepeHTHYI0 UMITYJIbCALAIO COOTBETCTBYIOIIE MBILIEYHON aKTUBHOCTBIO 1
MoOuIM3alKell BereTaTuBHbIX QYHKIIMI. B HeamanTupoBaHHOM OpraHM3Me TaKOoTo
COBEPILIEHCTBA HET, MBILLIEYHOE ABWXKEHNE OyIeT BHIMTOJIHEHO MPUOJIU3UTENBHO, a
BEreTaTUBHOE 0OECIIeYeHNE OKaXXeTCsl HETOCTATOUYHBIM.

[Tpu noctynieHun curHanaa o GU3NUECKOl Harpy3Ke OTHOBPEMEHHO C
OINMCAaHHBIMU BbIIIe U3MEHEHUSIMU IIPOUCXOOUT HEWMPOreHHas: aKTUBALS
T'YMOPAJILHOM YaCTHU LIEHTPAJIbHOTO PETYJISITOPHOTO 3B€HA, OTBETCTBEHHOTO 3a
yIpaBJieHHe aJanTaldoHHbIM IpoiieccoM. DyHKIMOHAIbHOE 3HaYeHIE
I'yMOpaJbHBIX peakiinii (MMOBBIILIEHHOE BEICBOOOX IEHNEe TOPMOHOB, (DePMEHTOB U
MeIMaTOPOB) OMpPENEIISIeTCs TEM, YTO OHU MyTeM BO3AEWCTBUS Ha METab0IM3M
OpraHoOB M TKaHel obecredynBaroT 00Jiee MOJHOLEHHY0 MOOMIN3aIIO
GYHKIIMOHAIBLHOM afalTUBHOMN CUCTEMBI M €€ CIIOCOOHOCTh K JJIMTENbHOM paboTe
Ha TTOBBILIIEHHOM YPOBHE.

DddexTopHOE 3BeHO PYHKIIMOHATBHON CUCTEMBI alallTalluA BKIIOYAEeTB ce0s
CKeJIETHbIE MBIIILIbI, OPTaHbl AbIXaHUs, KPOBOOOpAIlEeHNS, KPOBb U ApYyTHe
BereTaTUBHbIE CUCTeMbl. UHTEHCMBHOCTD 1 INIMTEIBHOCTDh (PU3NUECKIX HATPy30K
Ha YPOBHE CKEJI€THBIX MBIIIILI ONpPEaeIsIeTCsI TPEMSI OCHOBHBIMU (DaKTOpaMU:
YMCJIOM M TUIIOM aKTUBUPYEMBIX MOTOPHBIX €IWHUIL, YPOBHEM U XapaKTEPOM
0MOXMMHUYECKUX MPOLIECCOB B MBILIEYHBIX KJIETKaX; 0COOCHHOCTSMU
KPOBOCHA0>KE€HWS MBIIIIL, OT YeTO 3aBUCUT IPUTOK KHCIOPOIa, MATATEIbHBIX
BEIECTB 1 yIaJeHrne MeTaboJUTOB. Y BeJIMUeHNEe CIUJIbl, CKOPOCTU U TOYHOCTU
IBVDKEHUIA B MPOLlecce NJOJTOBPEMEHHOM aganTallii JOCTUTAeTCs IBYyMS OC-
HOBHBIMH IIpolieccamu: (popMHUpOBaHMEM B LIEHTPAJIbHON HEPBHOM CHCTEME
(OYHKIIMOHAILHO CUCTEMBI YyIIPABJICHUS IBDKEHUSIMUA 1 MOPdo-
OYHKIIMOHAILHBIMY U3MEHEHUSIMUA B MBIIIIAX (TUIEPTPOdPUS MBIIIIL, YBEIUUYSHUE



MOIIIHOCTH CUCTEM a’3pO0OHOI0 U aHa3pOOHOTr0 3HEproodpa3oBaHus, BO3pacTaHUe
KOJIM4eCcTBa MUOIIO0MHA U MUTOXOHAPHUI, yMeHbllIeHe 00pa3oBaHus 1
HaKOIUIeHUsI aMMMaKa, repepacrpenejieHue KpoBOToKa 1 1Ip.).
Takum obpazom, popMupoBaHue PyHKIIMOHAIBHON aTalTUBHOI CUCTEMBI C
BOBJIEUEHMEM B BTOT MPOLIECC pa3IMUYHBIX MOPHOPYHKIIMOHAIBLHBIX CTPYKTYP
opraHu3Ma COCTaBJIsIeT MPUHIUIHUAILHYIO OCHOBY IOJTOBPEMEHHON amanTalyun K
duznueckM Harpy3kaM 1 peann3yeTcs MoBbileHrneM 3)GeKTUBHOCTU
IeSITeJIbHOCTH pa3IMYHbIX OPTaHOB M CUCTEM M OpraHu3Ma B 1IeJIoM. 3Has
3aKOHOMEPHOCTU (OpMUPOBaHUS (PYHKIIMOHATBHOM CUCTEMBbI, MOXKXHO
pa3IMUYHBIMU cpeacTBaMu 3P(HEKTUBHO BIUSATH HA OTIEAbHbIE €€ 3BEHbSI, YCKOPSIS
npucnocobjeHre K Gu3nueckiM Harpy3KaM U MOBbIIIasi TPEHUPOBAHHOCTD, T. €.
YIIPABJISITh aJanTalOHHBIM IPOLIECCOM.
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2.5.TIOHATHUE O OUBNOJOTINYECKNX PESEPBAX OPI'AHU3MA, UX
XAPAKTEPUCTUKA U KJACCUDOUKALINA
YuyeHue o GU3MOIOrMYECKUX pe3epBax MpeacTaBaseT OIHY U3 BasKHEUIIINX OCHOB
dusmosornm cropra, Tak Kak mo3BOJISIET TIPaBIILHO OIIEHUBATh U pelllaTh 3adaun
10 COXPaHEHUIO 3J0POBbs I MOBBIIIEHNIO TPEHUPOBAHHOCTU CIIOPTCMEHOB.
IIpencraBieHue o pe3epBHBIX BO3MOXKHOCTSIX OpraHn3Ma CBSI3aHbI C
dusuonornueckuM ydyeHueM K. bepHapa, I1. bapa, Y. KenHona o coxpanenuu
roMeocTasa MpH OeMCTBUM Ha OpraHNU3M pa3JIMYHbIX He0JaronpusITHBIX (PaKTOPOB
3a CYeT yCuaeHUs (PyHKIMI XKMU3HEHHO BasKHBIX OPTraHOB U CUCTEM C
HCIIOJIb30BaHUEM UX PE3ePBOB.
[TpuHIIMIIIaNTBEHBIE TOIOXEHUS YUeHUs 0 PU3UOJIOTUYECKUX pe3epBax B HaIIEi
cTpaHe ObUIH pa3paboTaHbl B 30-X rogax IpoILUIOTO CTOJeTHs akageMukoM JI. A.
Op06enu, KOTOpbIA HEOTHOKPATHO ITOIUYEePKUBAJ MOJOXEHNE O 3HAUMTEeIbHbIX
BO3MOXKHOCTSIX OpraHu3Ma ueyioBeKa IMpucrocadmBaThesl K HEOOBIYHBIM
YCJIOBUSIM BHEIIIHEN Cpelibl 32 CUeT ero pe3epBHBIX BO3MOXKHOCTel. B nanbHeiiiem
unen JI. A. Opbean HalLLIM IJIOJOTBOPHOE TEOPETUUECKOE U MPUKIIaTHOE
pa3BUTHE MpexXae Bcero B ¢pusnonoruu BoeHHoro tpyaa (bpectkun M. I1., 1968;
Canos U. A. n CononkoBA.C, 1970;3arpanckuii B. I1., 1976;CononkoBA.C, 1978,
u np.). B dusuonornu copra 3ta npobjeMa Hadana uydatbcss B Mockse B. B.
Ky3snenossiM (1970) u B Jlenunrpane A. C. Mo3xxyxuHbim (1979).
B Hacrosiiee BpeMs 1o Gu3MOJI0rMYEeCKUMU pe3epBaM U opraHu3Ma IIOHMMaeTcsI
BbIpabOTaHHAasI B Ipoliecce 3BOJIIOINM aJarTallMOHHasl 1 KOMIIEHCAaTOpHas
CIOCOOHOCTh OpraHa, CUCTEMbI M OpraHn3Ma B 1IeJIOM YCUJIMBATh BO MHOTO pa3
WHTEHCUBHOCTb CBOEH IeSITeJIbHOCTH II0 CPaBHEHUIO C COCTOSIHAEM
otHOcuTeabHOTO MoKos (bpectkuna M. I1., 1968). ®usnonorndeckue pe3epsBsl, 110



MHEHHIO aBTOpa, 00ecreuynBaioTcs oIpeaeIeHHbIMU aHAaTOMO-(PHU3UO0JIOTUYECKUMU
1 GYHKIIMOHAJILHBIMUA OCOOEHHOCTSIMU CTPOEHMS U NesSITeIbHOCTA OpraHu3Ma, a
MMEHHO HaJIM4reM MapHbIX OpraHOB, 00eCIIeUnBaIONIX 3aMellleHe HapyIIeHHbBIX
dyHKuMIit (aHAIM3aTOPbI, XKeJie3bl BHYTPeHHElH CeKpelly, TIOUKU 1 1Ip.);
3HAUUTEJILHBIM yCUJIEHUEM NesITeIbHOCTU ceplilla, yBeJIMUeHueM O0I1Ieit
MHTEHCUBHOCTH KPOBOTOKA, JIETOUYHOM BEHTWISIIUM U YCUJIEHUEM HeITeIbHOCTH
IPYTUX OPTaHOB U CHUCTEM;

BBICOKOI pE3UCTEHTHOCTBIO KJIETOK M TKaHel opranmu3Ma K pa3jIMYHbIM BHEIITHUM
BO3JIEMICTBUSIM U BHYTPEHHUM M3MEHEHUSIM yCJIOBUM UX GYHKIMOHUPOBAHUSL.

B xauecTBe nmpumMmepa NposiBJieHUs (PU3NOJTOTUUECKIX Pe3epPBOB MOXKHO yKa3aTh Ha
TO, UTO BO BpeMs TsKeJloi Pu3nueckoil Harpy3kKd MUHYTHBIN 00beM KPOBU Y
XOPOIIIO TPEHNPOBAHHOIO YeJoBeKa MOKeT nocturaTth 4071, T. €. yBeJIUUYMBaTLCS B
8 pas, JerouHast BEHTUISIIUAS TIpU
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5TOM Bo3pacTtaeT B 10 pa3, obyciaoBiauBasl yBeandeHe NoTpedaeHns1 Kucjiopoja 1
BbIIeJIeHe YIJIEKUCIOro ra3a B 15 pa3 u 6osee. B atux ycinoBusix padboTa cepjia
YyeJIoBeKa, KaK IMOKa3bIBaIOT pacyeThl, BodpacTaeT B 10 pas.

Bce pesepBHble Bo3aMoxkHOCTH opranuzMa A. C. Mozxyxun (1979) npennaraer
pa3nenTh Ha JIBE TPYIINbI: cOllMaabHbIe pe3epBhl (IICUXOJOTUUECKUE U
CIIOPTUBHO-TEXHUUECKIE) 1 OMOIOTUecKe pe3epBhl (CTPYKTYpHBIE,
ouoxmmMuyeckue u ¢puznonorndeckue). MopdpodyHKIIMOHATIBLHON OCHOBOM
dur3ronornyecKux pe3epBoB SIBISIOTCS OpTraHbl, CUCTEMbI OpraHu3Ma 1
MeXaHU3MbI UX peryJIsiliug, o0ecreunBalolre nepepadoTky nHGopMainm,
noaaep:kKaHue roMeocTa3ay KOOpAMHAIIAIO IBUTATEeIbHBIX U BeTeTaTUBHBIX aKTOB.
dusnonornyeckrie pe3epshl, 0 MHEHUIO aBTOpa, BKIIFOYAIOTCS HE BCE cpa3y, a
noouepenHo. [lepBasi ouepens pe3epBoB peanusyetcs rpu pabote 1o 30% ot
a0COJIIOTHBIX BO3MOXKHOCTEN OpraHn3Ma 1 BKJIIOYaeT MepeXxol OT COCTOSIHUS
TTOKOS K TIOBCeTHEBHOM NesAITeIbHOCTU. MeXaHU3M 3TOTO mpoliecca — YCJIOBHbBIE U
0e3ycioBHbIE pedJiieKChl. BTopast ouepe b BKIIOUEHMSI OCYILECTBISIETCS MpU
HaIpsCKeHHON NesITeTbHOCTH, HEPEIKO B SKCTPEMaIbHBIX YCIOBUSIX NPpU paboTe OT
30% mo 65% oT MakcUMaJIbHBIX BO3MOXKHOCTEN (TPEHUPOBKHU, COPEBHOBAHMUSI).
ITpu 5TOM BKIIIOUEHME PE3EPBOB IIPOUCXOINT Oaromapst HeiporyMopaab-HbIM
BJIMSIHUSIM, @ TaK:Ke BOJIEBBIM yCWIMSIM U 3MoOLUSIM. Pe3epBbl TpeTheil ouepenu
BKJIIOUYAIOTCS OOBIYHO B 0Opb0O€ 3a KM3Hb, YaCTO I10CJI€ TIOTEPU CO3HAHUS, B
aroHuu. BkiroueHne pe3epBoB 3TOi ouepean oO0ecreunBaeTcsl, MO-BUINMOMY,
06e3yciIo0BHOPE(MJIEKTOPHBIM MIyTEM U 00paTHOM I'yMOpaIbHOM CBSI3bIO.

Bo BpeMs copeBHOBaHMIT WM pabOTHI B 3KCTPEMaJIbHBIX YCIOBUSIX TUana3oH
dusnosornyecKnx pe3epBoB CHIKAETCs, TIO3TOMY OCHOBHAsI 3a/laya COCTOUT B €ro



noBbilieHn. OHO MOXET TOCTUraThCs 3aKalrMBaHMEM OpraHu3ma, ooIen u
CIlelIaJIbHO HaIlpaBJIeHHON (PU3NUECKO TPEHUPOBKOM, UCITOIb30BaHUEM
dbapMakon0oruuyeckx cpeacTB 1 aganToreHoB. [Ipyu 3ToM TpeHUPOBKU
BOCCTaHaBJIMBAIOT U 3aKPEILISIOT GU3NOJIOTUYECKIE pe3epBbl OpraHu3Ma, BEIyT K
ux pacimmpenuro. Eme B 1890 r. W. I1. I1aBnoB yka3biBa, 4TO U3pacX0J0BaHHbIE
pecypchbl OpraHM3Ma BOCCTAHABIMBAIOTCS HE TOJIBKO 1O MCXOIHOTO YPOBHSI, HO 1 C
HEKOTOPbIM U30bITKOM ((heHOMEH M30BITOUHOI KoMITeHcaln). bruonornueckuii
CMBICT 3TOro peHoMeHa orpomeH. I1IoBTOpHbBIe Harpy3Ku, IPUBOISIINE K
cyIepKoMIIeHcaluy, 00ecrieurBatoT MOBbIIIEHNEe Pab0UrX BOZMOXKHOCTEN
opraHusMa. B a3ToM 1 cocTouT riaBHbINA 3QGHEKT CUCTeMaTUIYEeCKIX TPEHUPOBOK.
[Ton BAMSITHUEM TPEHUPYIOIIUX BO3AEHCTBUI CIOPTCMEH B IIpoliecce
BOCCTAHOBJIEHUSI CTAHOBUTCS CUJIbHEE, ObICTpEe U BHIHOCIMBEE, T. €. B KOHEUHOM
WUTOT€ PACIIUPSIIOTCS €ro GU3N0J0rndec-Kuepe3epBbhl.
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3. DYHKIIMOHAJIBHBIE UBMEHEHNWS B OP'AHU3ME IIPU

OUBNYECKUX HATPY3KAX

dusnueckrie Harpy3KW BBI3LIBAIOT IIEPECTPONKN pa3IMIHbBIX (GYHKIIMI OpraHn3Ma,
OCOOEHHOCTH U CTEeNEeHb KOTOPBIX 3aBUCST OT MOIIHOCTHU U XapaKTepa
IBUTaTeIbHOU NESITEIbHOCTU.

3.1. UBMEHEHUS ®YHKIINU PA3JIMYHBIX OPTAHOB 1 CUCTEM
OPI'AHU3MA

B cocTostHuM 1oKos1 nesaTeIbHOCTDb pa3aIndHbIX (PYyHKINI OTperyJupoBaHa
COOTBETCTBEHHO HEBLICOKOMY YPOBHIO KMCJIOPOIHOIO 3aIIpoca 1 3HePro-
obecneuenus. IIpu nepexomekpaboyemMy ypoBHIO HEOOX0oaMManepecTpoika
byHKIMI pa3nUUHBIX OPraHOB U CUCTEM Ha 0oJjiee BHICOKUI YPOBEHb aKTUBHOCTHU
1 HOBO€ MEKCHUCTEMHOE COoTJIacOBaHME Ha pabodyeM ypoBHE.
B 11eHTpanbHOI HEPBHOU CUCTEME MPOUCXOMUT TTOBBIIIEHNE JTa0MJILHOCTU U
BO30yIMMOCTU MHOTHUX MPOEKIIMOHHBIX 1 aCCOLIMAaTUBHBIX HEMPOHOB. Bo Bpems
pabOThl «HEHMPOHBI ABVKEHUS» OPTaHU3YIOT Yepe3 MMPaMUIHBINA ITYyTh MOTOPHYIO
aKTUBHOCTb, a «HEHPOHHI TTOJIOXKEHUSI» Yepe3 IKCTpanupaMUIHYIO0 CUCTEMY —
dopmupoBanue paboueit mo3nl. B paznuunbix otnenax LIHC co3maercs
dyHKIIMOHAaNbHAY cCTeMa HEPBHBIX LIEHTPOB, obecrneunBaroiiasl BEIIOTHEHE
3aJlyMaHHOM 1ieJI OeiCTBUS Ha OCHOBE aHaJIM3a BHEIIHe nHGopMalu, NeUCTBY-
FOLIIMXB TaHHBIM MOMEHT MOTMBALIMI 1 XPaHSIIIMUXCS B MO3TY ITaMSITHBIX CJI€IOB
JIBUTATEIbHBIX HABLIKOB 1 TAKTMUECKUX KOMOMHaIMIi. Bo3HMKarommii KOMILIEKC
HEPBHBIX LIECHTPOB CTAHOBUTCS paboyeil TOMUHAHTOM. KOTOpasi UMeeT
MOBBIIIEHHYIO BO30YIMMOCTb, ITONKPEIUISIETCS pa3andHbIMU addepeHTHBIMU



pasnpakeHUSIMU U U30MpaTeIbHO 3aTOPMaKMBAET peaKlM Ha OCTOPOHHME
pasnpaxkuTteand. B penenax TOMUHUPYIOIMIMX HEPBHBIX LIEGHTPOB CO31aeTCs LIEIb
YCJIOBHBIX 1 0€3YCIOBHBIX pedIeKCOB MM ABUTATEeNbHBINA TUHAMWYECKUIA
CTepPEeOTHII, 00JIerYarolInii ITOCcIeJOBaTeIbHOE BHITIOJIHEHNE OTMHAKOBBIX
IBIDKEHUH (B MUKIMYECKX YIPaKHEHUSIX ) WIM IIPOTPaMMBI pa3IMYHbBIX
IBUTAaTEJIbHBIX aKTOB (B allMKJIMYECKUX YIIPasKHEHUSIX).

Eie nepen HauasioM paboThl B KOpe OOJIBIINX TOJYIIApUil IIPOUCXOIUT
MpeaBapuTeIbHOE IIPOrpaMMIpOBaHe 1 GopMUpOBaHUE IIPEIHACT-POMKH Ha
MpeacTosiiiee IBIKEeHNEe, KOTOPhIe OTpaXkKaloTcsl B pa3IMUHbIX popMax M3MeHEHU
aJIeKTprIecKoit akTuBHOCTHU. [Iponcxomut n3bumparenbHOe yBeINIeHNEe
MEXKIIEHTpaJbHbIX B3aUMOCBSI3€ll KOPKOBBIX MOTEHIIMAJIOB, U3MeHsIeTcs popMa
KpUBOM, orubaronieil aMIinTyay KojebaHuii DD, mosBIsSIIOTCS «MeUYeHbIe
PUTMBD» DDI' — MOTEeHLMANbI B TEMIIE TIPEeICTOSIIETrO IBMKEeHUS, BO3HUKAIOT
yCJIOBHbIE OTpUIIaTeIbHbIe KOJIeOaHMsI MM TaK Ha3bIBaeMble «BOJIHBI OXKUIAaHUS»,
a TaKkke IMpe-MOTOPHBIE 1 MOTOPHBIE TTOTEHIIAIIBI.
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B criuarOM Mo3Ty 3a 60 MC TIepen HadyaioM IBUTATEIHbHOI'O aKTa IMOBHIIIIACTCS
BO30YIMMOCTh MOTOHEHPOHOB, UTO OTpakaeTcsl B HapaCTaHUM aMILIUTY IbI
BbI3bIBAEMbBIX B 9TOT MOMEHT CIIMHAILHBIX pediekcoB (H-pediekcon).

B Mobwnmzanum GyHKIMiA opraHn3Ma U UX pe3epBOB 3HAUNTEIbHA PO b
CUMIIATUYECKON HEPBHOI CUCTEMBI, BhIIEIEHNUSI TOPMOHOB runodusa u
HaOIIOYEUYHUKOB, HEHPOIIETITUIOB.

B nBuratensHOM arnmapate Mpy padoTe MOBBIIIAIOTCS BO30YIMMOCTh 1
JTaOMIBHOCTD pabOTAOIINX MBIIIIII, TIOBHIIIIAETCS YyBCTBUTEIBHOCTD UX
MIPOTIPUOPELIETITOPOB, paCTET TeMIIEpaTypa U CHIKAETCS BSI3KOCTDH MBIIIIEYHBIX
BOJIOKOH. B MBIIIIIIaX JOMOJHUTEIBHO OTKPBIBAIOTCS KANUJISPhI, KOTOPHIE B
COCTOSTHMM TTOKOSI HAXOIWJINCh B CITABIIEMCSI COCTOSIHUM, W yIyYIIaeTCs
KpoBocHaOzkeHne. OgHaKO MpU OONBIIMX CTaTUYeCKUX HarnpsobkeHusx (6osee 30%
MaKCHUMaJIbHOTO YCWINS) KPOBOTOK B MBIIIIIAX PE3KO 3aTPyTHSIETCS I BOBCE
MpeKpallaeTcs u3-3a CIaBINBaHNUSI KPOBEHOCHBIX coCcynoB. HepBHBIE MMIYILCHI,
MIPUXONIIINE B MBIIIITY ¢ HeOOIBIIION YaCTOTOM, BRI3BIBAIOT cabble OMMHOYHbBIE
COKpaIlleH!sI MBIIIIEYHBIX BOJIOKOH, a IIPY MOBBIIIEHNN YaCTOThl — MUX 0oee
MOIIIHbIE TeTaHUYECKIEe COKpaIlleHMSI.

Paznuunbie nBuratenbHble enuHUIIbI (JIE) B 11e101i CKeaeTHOI MBIIIIE OpU
IJIATENbHBIX (U3NUECKUX HAarpy3Kax BOBJIEKAIOTCS B pabOTy IonepeMeHHO,
BOCCTaHABJIMBASICh B MIEPUOIBI OTIBIXA, a TIPX OOJIBIINX KPaTKOBPEeMEHHBIX
HaIpSBKeHUSIX —- BKJIIOYAIOTCS CUHXPOHHO. B 3aBUCMMOCTH OTMOIIIHOCTH PaboThI
aKTUBUPYIOTCS pa3Hble JIE: mpu He60JbII0M MHTEHCUBHOCTU pabOThl aKTUBHBI



JINIIb BHICOKOBO30YIMMbIE 1 MeHee MOIIIHbIe MemieHHbIe JIE, a ¢ moBbIIIeHnEM
MOIITHOCTU pabOThl — IMPOMEKYTOUHbIE 1, HAKOHEIl, MaJIOBO30yI1MbIe, HO
HamnboJjiee MollHbIe ObicTphie JIE.

JpIXxaHre 3HAUMUTEIbHO YBEJIUYMBaAETCs IIPU MBIIIEUYHOI paboTe — pacTeT
r1youHa npixanms (mo 2-3 1) 1 yactora geixanud (mo 40-60 BmoxoB B 1MuH).
MUuHYTHBIH00BEMIBIXaHAATIPUITOMMOXKETY BeTnunBaThest 1o 150-200 1 @ My ~ ' .
OnHako 60JblI0€ MOTpebIeHNe KUCIOpoaaablXa-TeJIbHbIMI MbIIIaMu (1o 1 1 @
MFH "' ) IenaeT Heleaecoo0pa3HbIM IIpeeIbHOE HAIIPSLKEHNE BHEIITHETO

I bIXaHUS.

Ceplied HO —COCYIHUCTasl CUCTEMA, YUACTBYS B TOCTAaBKe KKUCI0poaa paboTarolum
TKaHsIM, IIpeTepIieBaeT 3aMeTHbIe pabourie N3MeHeHUsI. Y BeJIMYMBaeTcsI
CHUCTOJIMYECKHI 00beM KpOBHU (TIpM OOJIBIINX HAarpy3kKax y cIiopTcMeHoB 1o 150-

1

200 mur), HapactaeT YCC (mo 180 yo ® Mmu "' u Oonee), pacTeT MUHYTHBIH

' u 6oiee).

00beM KpoBH (Y TPEHUPOBAHHBIX CIIOPTCMEHOB 10 35 J1 ® MUH ~
ITpoucxomut nmepepacnpeneneHne KpOBA B MOJIb3Y padOTAIOIINX OPraHOB —
IJIaBHBIM 00pa30M, CKeJIETHBIX MBIIIIL, a TAKXKe CepaeUYHOI MBIIIIIbI, TeTKUX,
aKTUBHBIX 30H MO3Ta — W CHIDKEHIE KPOBOCHAOKEeHNST BHYTPEHHIUX OPTaHOB U
koxu. IlepepacrnpeneneHre KpoBu TeM 0ojiee BbIpakeHO, YeM 0OoJIbIe
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MOIITHOCTh paboThl. KonmmuecTBo IMPKYIMPYIOLIE KpOBU IIpU padoTe
YBEJIMUMBAETCS 32 CUET €€ BbIXOJIa M3 KPOBSIHBIX Hero. Y BeJIMUYMBAETCSI CKOPOCTh
KpPOBOTOKA, a BpeMsl Kpyroo60opoTa KpOBU CHIKAETCSI BIBOE.

B cucreme kpoBu HabMomaeTcsl yBeInueHe KoandecTBa GOpMEHHbBIX JIEMEHTOB.
Hab6aromaercss MuoreHHsbIi apuTpornTos (1o 5.5-6® 10'Z> ® 1 ') u MUOreHHBII
TpoMbo1LuTo3 (yBeandeHue B 2 pa3a). B 3aBUCMMOCTH OT TsKeCTH pabOThI
MPOSIBJISIFOTCSI pa3IMuHble CTaIuy MUOTeHHOToJIeliKolTo3a. He Oombiiue
TPEHNPOBOYHBIE HArpy3KH BHI3BIBAIOT MOSIBJIEHUE 1-0ii cTammm —
JIuMdoLMTapHOI ¢ mpeobiagaHueM B JeUKoIUTapHOi popMyie TUM@POLIMTOB U
pPOCTOM O0IIEro KOAM4YecTBa JeMKomToB 10 10-12 ® 10° ® 1-' | Bosee
3HAYMTEJbHbIE Harpy3K1, 0COOEHHO B COPEBHOBAHMSIX, BBI3BIBAIOT MOSIBJIEHUE 2-0M
cTaguu Uian 1-oif HEUTPOPUIBHOU ¢ pOCTOM KOJIMUecTBa HEUTPODUI0OB (0COOEHHO
FOHBIXY MaJI0YKOSIIEPHBIX ) ¥ YBEJIMYEHUEM KOJINIECTBA JICHMKOLIMTOB IO

16-18 ® 10° 1~ ' . Ucromaroiiasa Harpy3Kka IPpMBOIUT K 3-eif CTaIUN WU 2-0i
HEUTPOPUIBHOM C pE3KUM POCTOM KOJIMYECTBA JIEUKOLIUTOB B KPOBU 10

20-50 ® 10° ® 1 ' mpeobnagaHreM He3peabIX GOPM HEUTPOPUIOB U
MCUYEe3HOBEHUEM IpYTUX GOpM JIEHKOIUTOB (203MHO-PMII0B, 6a30(1IOB).

ITpu paboTe yBenmumnBaeTCs OTHaya KMCIOpOIa M3 KPOBU B TKaHM.
CoOTBETCTBEHHO, CTAHOBUTCS 0OJIbIIIe apTepUO-BEHO3HASIPA3HOCTh MO KUCIOPOAY



1 KO3(pPUIIMEeHT UCHOAb30BaHMUS KMCI0POIa.
Poct KkucinopogHOro gojira npy nepeaBrskKeHUsIX CIIOPTCMEHOB Ha CpeIHUX U
IJIVMHHBIX OUCTAHIIMSIX COMPOBOXKIAETCS YBEJIMUYEHEM B KPOBU KOHIIEHTpaLlU
MOJIOYHOM KUCIIOTHI U cHIKeHneMpH kpoBu. B ¢Bsi3u ¢ moTepeii Boabl 1
yBeJIMYEeHUEM KOJIM4YecTBa (POPMEHHBIX 3JIEMEHTOB MOBBIIIIEHUE BSI3KOCTU KPOBU
nocturaet 70 %.
ITpy HUKIMYEeCKUX YIPaKHEHUSIX pa3IMYHON JJIUTEIbHOCTHU C yBeIUUeHUEM
IUCTAHLIMU CHIDKAIOTCS € IMHUYHBIE SHEPTOTPAThI M PACTyT CyMMapHbIe
SHEProTpaThl Ha BCIO paboTy, a aHa3POOHBIN ITyTh SHEPTrONPOAYKIIMNH (3a CUET
ATO, Kp® u rimmkonmsa) cMeHsIETCS ITIOCTEIIEHHO a3pO0OHBIM ITyTeM (3a cUeT
OKMCJICHMSI YTJIEBOMIOB, a 3aTeM U XKUPOB).
3.2. DYHKIIMOHAJIBHBIE CABUT U

TP HATPY3KAX IOCTOSSHHOI MOIIIHOCTHN
OyHKIMOHAIBLHBIE N3MEHEHNS B OpTaHMU3Me CIIOPTCMEHA 3aBUCAT OT XapaKTepa
dusnueckoii Harpy3ku. Eciau paboTta coBeplmaeTcsi ¢ OTHOCUTEIBbHO MOCTOSIHHOM
MOIITHOCTBIO (YTO XapaKTepHO IJIs1 HUKJINYECKUX YIIPasKHEHUI, BHIIOJIHSIEMbIX Ha
CpEeIHUX, IIMHHBIX U CBEPXIIMHHBIX IUCTAHLMSIX), TO CTENEeHb (GYHKIMOHAIbHBIX
CIBUTOB 3aBUCHUT OT YPOBHS €€ MOILIHOCTU. YeM 00Jbllle MOIIHOCTh paboThI, TEM
0oJblie moTpebaeHue

205

MOK

yce

Puc. 24. Usmenenusa wacmomaot cepoeunwvix coxkpauwienuii (4CC),
cucmoauueckozo (COK) u munymmnozo o6semoé kposu (MOK)
npu pasiu4Hoili pabome

KHUCJIOpoda B € JUHUILY BpeMeHU, MUHYTHbLIN 00beM KpoBu U abixaHust, YCC,
BBIOPOC KaT€X0JaMUHOB. DT U3MEHEHUS] UMEIOT MHAMBUIYaTbHbIe OCOOEHHOCTH,
CBSI3aHHBIE C T€HETMYECKMMI CBOMCTBAMHU OpraHU3Ma: Y HEKOTOPHIX JI UII peaKIIys
Ha Harpy3Ky CHUJIbHO BBIpaxKeHa, a y IPYTUMX — He3HaunTeabHa. OyHKIIMOHAILHBIE
CIBUTU TaKKe 3aBUCST OT YPOBHS pabOTOCIIOCOOHOCTU M CIIOPTUBHOI'O
MacTepcTBa. MMeroTcs TaksKe TTOJIOBBIE M BO3pacTHBIE pa3nuuns. [1pn ogHaKoBoO
MOIITHOCTU MBIIIEYHOU paboThl PyHKIIMOHAIbHBIE CIBUTH OOJIbIIIE Y MEHee



MMOATOTOBJICHHBIX JINII, a TAKXKe Y XKEHIIUH 110 CPAaBHEHUIO ¢ MY>XKUMHAMU U Y JeTel
10 CPaBHEHUIO CO B3POCIIBIMU.
OcobeHHO cienyeT OTMETUTh MPSIMO IIPOITOPLUOHATBHYIO 3aBUCUMOCTb MEXK Y
MolIHOcThIO paboThl 1 YCC, KoTOpast y B3pOCIbIX TPEHUPOBAHHBIX JIUII
HaOmomaercda B nuanaszone ot 130 no 180 ym ® MuH "', a y HOXKMIBIX—OT
110 mo 150-160 ym  mun - ' (puc. 24). DTa 3aKOHOMEPHOCTH ITO3BOJISIET
KOHTPOJIMPOBATh MOIITHOCTEL pabOTHI CIOPTCMEHOB Ha JUCTAHIIMU (HalIpuMep, Yy
TUIOBLIOB, OETYHOB, JTBDKHUKOB C TTIOMOIIBIO KapaUO-JINIEPOB), a TAKKE OHA JICSKUT
B OCHOBE Pa3JIMYHBIXTECTOB PU3MUECKOI pabOTOCIIOCOOHOCTH, TaK Kak
peructpanust YCC Hanboee J0CTyHA B €CTECTBEHHBIX YCIOBUSIX NBUTaTeIbLHOM
IesITeJIbHOCTH.

3.3. DYHKIIMOHAJIBHBIE CABUTU ITPU HATPY3KAX

NMEPEMEHHOI MOIIITHOCTU

PaboTa mepemMeHHOI MOIITHOCTU OCOOEHHO XapaKTepHa IJisi CHOPTUBHBIX UTP U
eIMHOOOPCTB, OHA HaOMI0HaeTCs Y IPY CTaHIAPTHBIX allUKINYECKNX
yVIIpaXXKHEHNSIX — B TMMHACTHUKeE, aKpobaTnKe, PUTypHOM KaTaHUM U IIp., a TAKKe
MIpU pBIBKaX, CIypTax, GUHUIINPOBAHNY B LIMKIMUECKIX YIpasKHEHUSIX.
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Puc. 25. Yacmomuwi cepoeunvix cokpaujeHuii npu pabome nocmoAHHOI
mouwHocmu (A) — 6ez na 10 km u npu pabome nepemeHHOl MOUWHOCIMU —
uzpa 6 pymooa (b) u 6oaeiivoa (B)

Kaxxnmoe n3amMeHeHne MOIITHOCTHA pabOThI TpeOyeT HOBOTO CIABUTa aKTUBHOCTU
pa3IUYHBIX OPTaHOB U CUCTEM OpraHM3Ma CIOPTCMEHa.
ITpu aTOM OBICTpBIe M3MeHeHus B nesiteabHocTu LIHC 1 nBuraTenbHOro amnmapara,
HE MOTYT CONPOBOXIATHCS CTONb K& OBICTPBIMU MEPECTPONKAMU BEreTaTUBHOTO
obecrieueHns1 paboThl. Ha 3TOT mepexoaHblil IIpoliecc 3aTpayruBaeTcsl HEKOTOPOe
BpeMsI, TaK Ha3bIBaeMOe BpeMs 3allep>kKKi. B 3To BpeMsI TKaHM opraHu3Ma
HCIIBITBIBAIOT HEJOCTATOUHOCTh KUCIOPOJHOTO CHAOKEeHUSI 1 BO3HUKAET
KUCIOPOIHLIN nojr. YUem 6oJibllle CIIOPTCMEH adanNTUPOBaH K paboTe mepeMeHHOMN
MOIITHOCTHU, TeEM MEHbIIIe
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y HETO BpeMs 3allep>KKH, T. €. ObICTpee BO3HMKAIOT CIBUTH B IbIXaHUU,
KpOBOOOpallleHNH, SHEeproTpaTax 1 HakaruInBaeTCss MEHbIINN KMCJIOPOIHbBIN JOJT.
BereraTuBHBIE CUCTEMBI y alallTUPOBAHHBIX CIOPTCMEHOB CTAaHOBSTCS Oosee
JIaOMJIbHBIMUA — OHM JIErYe MOBBIIIAIOT QYHKIIMOHAIBLHYIO aKTUBHOCTD ITPU
MOBBILLIEHUY MOIIHOCTU paboThl U ObICTpee yCIeBarT BOCCTAHABIUBATLCS MPU
KaXKIOM €€ CHIDKEHUHM, JaxKe B Ipolecce padboThl (puc. 25). BaxkHo npu 3ToM, 4TO
BOCCTAHOBJIEHHE T10 X0y pabOThl HE TOBOIUT (PYHKIMOHAJbHbIE TTOKA3aTe N 10
YPOBHS ITOKOSI,a COXpaHIEeTNX Ha HEKOTOPOM ONTUMaJIbHOM ypoBHe. Hammpumep,
YCC B nporecce urpsl B 6ackeT60J1 KojaebeTcsI B JUarna3oHe
ot 130 mo 180y * MuH "' . Y HeXTOBAJIBIINKOB B XOlIe TPEHUPOBOUYHBIX
WHIWBUAYaJbHBIX YPOKOB WJIM COPEBHOBATEILHBIX IT0€IMHKOB KaxkKIasl OTIebHast
MUKpOITIay3a MO3BOJISIET HECKOJbKO CHSTh BLICOKII YPOBEHb HEPBHO-
SMOIIMOHAILHON HAIIPSEKEHHOCTH M1 HEMHOT'O BOCCTAHOBUTH DYHKIIMY IbIXaHUS U
KpPOBOOOpaILleHHSsI, HO TIPU 3TOM COXpaHsIeTCs He0OXO0MUMbI padounii ypoBeHb UX
rokaszaTeJieil M He yIJIMHSIeTCS BpeMsl peakIinu.
Jl1st TecTUpoOBaHMS aganTallii CIIOPTCMEHOB K paboTe mepeMeHHO MOIITHOCTU
WCIIOJIBb3YIOT (Pr3HUUecKre Harpy3KM (CTEINT-TeCT, BEI03Pro-MeTpUIeCKuii TECT), B
KOTOPBIX B CIyYaiHOM IIOpSIIKE WIN C OTIpeNeIeHHON 3aKOHOMEPHOCThIO
BapbUPYIOT MOIIHOCTh paboThl U mpu 3ToM peructpupytoT HCC (unm gpyrue
dumznonornyeckue nokaszarean). Pacuet koppenssuun YHCC 1 MOLITHOCTH Harpy3kKu
MO3BOJISIET CYAUTh O MPUCHOCOOJEHHOCTU OpraHu3Ma KOHKPETHOIO CIIOPTCMeHa K
TaHHOI paboTe.
3.4. IPUKJIAJTHOE 3HAYEHUE ®YHKIIMOHAJIbHBIX U3MEHEHUN
JJISI OHEHKHN PABOTOCIIOCOBHOCTMU CITOPTCMEHOB
3HaHMe OCHOBHBIX 3aKOHOMEPHOCTEN (PYHKIMOHATBLHBIX CIBUTOB OpraHU3Ma



YeJI0BeKa IIPY MBIILIEYHOU paboTe MO3BOISET UX UCOOIb30BaATh IJIS1 PEIICHUS
MHOTHUX MPUKJIAAHbIX 3aJa4, B YaCTHOCTU — IJIs1 ¢pusmnonorum cnopra. Cpenau
Ba>KHEMWINX (PU3MOJIOTUUECKUX KPUTEPUEB, ONPEIeIsIONINX agalTUPOBaHHOCTh
OpraHmu3Ma COOpTCMeHa K (M3NUECKUM Harpy3KaM U TeKYyIIUi YpOBEHb
paboTOCIIOCOOHOCT MOXXHO OTMETUTH CIeAYyIOIINeE.
e CKOpOCTb MePEeCTPOUNKM NEeITEILHOCTU OTIEJIbHBIX OPTraHOB 1 CUCTEM
opraHu3Ma OT YPOBHS MOKOSI Ha ONITUMAaJbHBINA paboumnii ypoBeHb 1 CKOPOCTh
o0paTHOI0 Mepexoja K ypOBHIO TTOKOSI, UYTO XapaKTepU3yeT XOPOIIYyIo
MPUCIIOCOOJEHHOCTh OpraHn3Ma CIOPTCMEHOB K (PM3NYECKUM Harpy3KaM.
e JINUTENbHOCTD yIepsKaHUs pad0uYnX CIBUTOB pa3IMUHBLIX (GYHKIIUIA Ha
ONTHUMAJILHOM YpPOBHE, UTO OMpeneseT ananTaiuio K paboTe IMOCTOSTHHOMU
MOILITHOCTH.
e BeanunHa QyHKIMOHIILHBIX CABUIOB MPU OOUHAKOBOM paboTe, IO KOTOPOI
MOXKHO OLIEHMBATh yPOBEHb ITOATOTOBJIEHHOCTH CIIOPTCMEHA I10 Oojee
SKOHOMHOMY BBINOJHEHHUIO HATPy3KH.
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e TecHoO€ COOTBETCTBME IIEPECTPOEK BETETrauBHBLIX (PYHKIIWIA IIEpEMEHHOMY
XapakTepy paboThl, UTO XapaKTepU3yeT aJanTaluio K paboTe nepeMeHHOMI
MOIIIHOCTHU.
e [IpsiMo mpornoplLMroHaabHasI 3aBUCUMOCTb MEXKIY YPOBHEM MOTpeOIeHUs
kuciaoponaa, HCC, MuHyTHOro o6bemMa ObIXaHMSI M KpOBOOOpaIlleHUs, C OTHOM
CTOPOHBI, I MOILIHOCTBLIO PabOTHI, C APYTOM CTOPOHBI, KOTOpAsI IIO3BOJISIET
HCIOJb30BaTh pa3jIMUHbIe HATPY30UYHbIE TECTHI C perucTpaleil JaHHbIX
rnokazaTteJjei sl OLleHKU paboTOCIIOCOOHOCTH CIIOPTCMEHOB.
4. DUBNOJOTI'NYECKAS XAPAKTEPUCTUKA

COCTOSSHUI1 OPTAHM3MA ITIPU CIIOPTUBHOMN JAEATEJBHOCTHA
B xone cuctemaTrueckoil TPEHUPOBKM B OpraHU3Me COOPTCMEHA BO3HUKAET Pl
pa3ANYHbIX QYHKIMOHAJIBHBIX COCTOSIHUIA, TECHO B3aMMOCBSI3aHHBIX OPYT C
IpyToM, TOe KaxKIoe Mpeablayliee BIusIeT Ha IIpoTeKaHue nocaenyouero. o
Havayia paboThl y CIIOpTCMEHA BO3HUKAET MPEACTapTOBOE M COOCTBEHHO CTapTOBOE
COCTOSIHME, K KOTOPBIM IIPUCOEOUHSIETCS BIMSHIAE pa3MUHKM, OT KaueCTBa
Pa3MMHKM U XapaKTepa NpeIcTapTOBOrO COCTOSIHUSI 3aBUCUT CKOPOCTb U
3¢ PEKTUBHOCTh Bpa-0aThiBaHUSTbHAYAIE pabOTHI, a TAK:KE HAJIMYME VI
OTCYTCTBHE MEPTBOI TOUKU. DTU IIPOLIECCHI OMPEIEISIOT, B CBOIO OUepelb,
CTeNeHb BBIPAXKEHHOCTU U IJIUTEIbHOCTh YCTOMYMBOIO COCTOSIHUS, a OT HETO
3aBUCHUT CKOPOCTb HACTYIUIEHWS U Iy OMHA pa3BUTUSI yTOMJIEHHUS, YTO Jajiee
0o0ycnoBanMBaeT 0COOEHHOCTH IPOLIECCOB BOCCTaHOBIEHUS. B 3aBcMMOCTH OT
YCIIEIIHOCTYU NPOTEKAHUS BOCCTAHOBUTEIbHBIX MPOLIECCOB Y CHOPTCMEHA Mepe]l



HayajaoM CJIEIYIOIIEeTO TPEHUPOBOYHOIO 3aHSITUSI WU COPEBHOBAHMUS TIPOSIBSITCS TE
WJIN MHbIE (OPMBI IIPEACTAPTOBBIX PEAKIIMIA, UTO OISITh-TaKU OyIeT OnpenesiTh
MOCAEIYIOIIYI0 IBUraTeIbHYIO OeSTeIbHOCTbD.

4.1. POJIb DMOIINH ITPU CITOPTUBHOMU AEATEJBHOCTU
B perynsiiiun ¢yHKIIMOHAJIbHBIX COCTOSIHMM, KOTOpPHIE SIBJSIIOTCST 6a30i1
IBUTATEIbHOM IesTE€bHOCTH YeJIOBeKa, IIPUHUMAIOT yJyacTue pa3jinyHbIe
TICUXO0J0TUYECKIEe, HEPBHBIE U TYMOpaJIbHbIe MEXaHU3MBbI:
MOTpeOHOCTU, OCHOBHBIE UCTOUYHUKM aKTUBHOCTH,
MOTHBBI, NOOY>KIarole K yI0BJIETBOPEHUIO 3TUX NOTPEOHOCTEN;
SMOLIMH, TIOOKPETISIOIINe NesITeIbHOCTb;
peudeBast peryJsiius (caMoopraHu3anys 1 cCaMOMOOMIN3a1nsl);
rOpMOHaJIbHbIE BIUSIHUS — BbIIeJeHUe TOPMOHOB rurodusa, Haarno4euHKOB U
ap.
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4.1.1. SHAYEHUE DMOLINN

CriopTuBHas IesITeIbHOCTD, U, B IEPBYIO OUepeb, BHICTYILJIEHUS Ha
COPEBHOBAHMSIX, BHI3bIBA€T B OpraHM3Me COPTCMEHA IBOSIKOTO pOJa BIUSHUS:
* (u3MUYECKOe HAMPSDKEHUE, CBSI3aHHOE C OCYIIECTBICHUEM Harpy304HOM
MBIIIEYHO! pabOThI;
*  SMOULMOHAIBHO-NICUXNYECKOE HAPSDKEHNE, BbI3bIBAEMOE SKCTpEeMaTbHBIMU
pa3apaxkuTeasIMu (CTpeccopaMm).
K nmocnennaum otHOCcsTCe 3 pakTopa:
*  0oJblIoK 00beM MHPOPMALIMK MOCTYHAIOILIUIA K CIIOPTCMEHY, KOTOPBI co3/1aeT
nHPOPMAILIMOHHYO Neperpy3Ky (0cCo0eHHO, B UTPOBLIX BHUAAX CIIOPTa,
eIMHOOOpPCTBaX, CKOPOCTHOM CITyCKe Ha JIbIXKaX CTOPHT.IL.);
*  Heo0XOIMMOCTb nmepepabaTbiBaTh MHGOPMALIMIO B YCIOBUSX IeduUInTa
BpPEMEHU;
* BBICOKUI YpPOBE€Hb MOTHUBALIMM — COLMAIbHOM 3HAUMMOCTHU PUHUMAEMBbIX
CIIOPTCMEHOM DPEILICHUMN.
IIpu ocymiecTBaeHNM 3TUX MIPOLIECCOB OTPOMHA POJIb SMOLIMIA.
DMoLMU TIpeaCcTaBs 0T co00i TMYHOCTHOE OTHOILIIEHME YeJIoBeKa K OKpY>Kalollei
cpene u cebe, KOTopoe ompenesieTcs ero NoTpeOHOCTIMU U MoTuBaMu. Mx
3HaYeHME B MOBEIEeHUN 3aK/II0YaeTCs B OLIEHOYHOM BJIMSIHUM Ha JeSTeJIbHOCTh
cneuyecKX CUCTEM OpraHu3Ma (CEHCOPHBIX MU MOTOPHBIX ). DMOLIUHU
obecrieunBarOT U30MpaTeIbHOE MOBEIeHNE YeJIoBeKa B CUTYallud CO MHOTMMU
BbIOOpaMU, MOJKPEILISIS ONpeieeHHbIe yTU pellleHs 3a1a4 U CIIOCOObI
IEUCTBUM.
B criopTe oHM MOCTOSIHHO COMPOBOXIAIOT CIIOPTCMEHOB, KOTOPbIE UCIIBITHIBAIOT



«MBIIIEYHYIO PaloCTh», «CIIOPTUBHYIO 3JIOCTh», «TOpeUb MOPaKEHUSI» U «PagoCTh
moo6ebl». DMOLIMU SIPKO TIPOSIBJISIFOTCSI B MIPEJICTAPTOBOM COCTOSIHUAM, a TAaKXKe BO
BpeMsl CIIOPTUBHOM 00pHLObI, SIBJISIFOTCS BasKHBIM KOMIIOHEHTOM B IIpoliecce
TaKTUYECKOI'O MBIIUIEHUS. DMOLMOHAIBHBIN HACTPOI yBEINYMBAET
MaKCHMAaJIbHYIO IPOU3BOJILHYIO CUJY U CKOPOCTH JIOKOMOIIUIA.

4.1.2. ICUXOOUBNOJOTNYECKNE MEXAHU3MBbI ITPOABJIIEHUSA

PMOLIUI

DMOLIMU TIOpa3aesaioT Ha HU3IIMe (MMEIoIIecs U y XXUBOTHBIX) U BBICIINE,
CBsI3aHHBIE C COLIMAJILHBIMU aclieKTaMU JKU3HU YeJioBeKa (MHTeJUIeKTYyallbHbIe,
MOpaJIbHbIE, 3CTETUYECKIE), €0 CO3HATEIbHBIM ITOBEeAeHEM 1 MO3HABATEIbHOMI
NesITeIbHOCThIO — MHTEepecaMi, CO3HaBaeMbIMU 1 HECO3HaBaeMbIMI MOTHMBaMU
(moOyXIeHusIMU, BJe4eHUSIMI ), YyBCTBAMU, OMCKaMU MH(POpMALIUN.
OHU BO3HUKAIOT IIPU HEJOCTATOUYHOM yIOBJETBOPEHUU NOTPEOHOCTEM, MpU
pacxoXIeHU HeoOXO0IUMOM 1 peabHOI MHGOPMALIUH.
210
B BO3HMKHOBEHNM SMOIIMII yYaCTBYIOT HEKOTOPbIE OTHEJIbI KOPhI OOIBIINX
MOoJyLIapUil ¥ TIOAKOPKOBBIE 00pa30BaHUsI — HIDKHME U BHYTPEHHNME IIOBEPXHOCTHU
OobIIMX ToJIyInapuii (MosicHast U3BUJIMHA, TUIIIIOKAMIT),-HEKOTOpbIe sapa
Tajamyca, TUIoTajlaMyc, ceTeBUIHOe oOpa3oBaHe CPEIUHHBIX OTIEJI0B CTBOJIA
Mo3ra. DT 00pa3oBaHMS MIPEACTABISIOT CO00I TaKHA3bIBaeMbIIIUMOUKO-
PETUKYJISIPHBII KOMILIEKC, KOTOPhIII COBMECTHO C BBICIIMMU OTJIeJIaMU KOPbI
dopMupyeTIMOLIM YeTOBEKa.
DMoLMOHaJIbHbIE peaKI BKIIOUYAIOT IBUTaTeIbHbIE, BET€TaTUBHBIE U
SHIOKPUHHBIE TIPOSIBJICHUST: U3MEHEHUS NhIXaHUSsI, YaCTOThI CepIeUHbIX
COKpallleHUli, apTEepUAJILHOTO JaBJICHUS, 1€ITEIbHOCTU CKEAETHBIX 1 MUMUUYECKUX
MBI, BBIJIeJI€HE TOPMOHOB — aIpeHOKOPTUKOTPOITHOTO Fr'OpMOHa rurodusa,
aIpeHaJMHa, HOpaIpeHaJIMHAUKOPTUKOMIOB, BhIAEIsIEeMbIX HAAOYEeYHUKAMMU.
PaznnuaroT sMomm nonoKuTeabHbIe U oTpuliaTeabHble. [1pn anekTpudyecKux
pa3npakeHUsIX B OMNbITaX Ha KMBOTHBIX U MpPU JIeUeOHBIX MpoLieaypax B KINHUKE Y
yeJioBeKa ObLJIM OOHAPY>KEHBI LIEHTPhI yI0BOJLCTBUS (B TUIIOTAIaMyce, CpeIHEeM
MO3TI'€) U HeYyIOBOJLCTBUS (B HEKOTOPHIX 001acTIX Tajamyca). boibHbIe Tipu
pa3apakeHUM 3TUX LEHTPOB UCIBITHIBAIN «0eCOIPUIMHHYIOPAd0CTh>,
«becnpeIMeTHYOTOCKY », «0€30TUETHBINA CTpax».
Bxirouasice B C10KHBIE TICUXMUECKUE POLIECCHI, SMOLIMY YYaCTBYIOT B IPUHSITUU
pelleHuit, odecrieyr BalOT TaK Ha3bIBa€MOE 3BPHUCTUUYECKOE MBIIICHUE TPU
BHE3aITHbIX OTKPBITUSIX Y UYeJOBeKa, MOIKPeILIss ero «o3apeHue». Y nereit 2-3 net
B OTJIMYKE OT B3POCJbIX SMOLIMOHAJIbHASI OKpacKa CJI0B UMeeT 0ojblliee 3HAaUCHUE,
YyeM MX CMBICJIOBOII KOMIIOHEHT.



DMOLIMU SIBJSIIOTCS MEXaHU3MOM PeTyJISLUA UHTEHCUBHOCTU JIBVXKEHU, BbI3bIBAsI
MoOMIM3anio PYHKIIMOHAIBHBIX PE3€PBOB OpraHn3Ma B 3KCTPEeMaJIbHBIX
CUTYyalUsIX. DTO 0COOEHHO HAIJISIIHO MPOSIBISIETCS] B COPEBHOBATEIbHbBIX
YCJIOBUSIX, KOTJa Pe3yJIbTATUBHOCTh BHICTYIUIEHM CIOPTCMEHA MPEeBbIIIAET €ro
TOCTVDKEHMSI HA TPEHUPOBOYHBIX 3aHATUSIX. OIMHOYHOE BbINOJIHEHUE pabOThI, IPHU
00BIYHOM MOTHMBALIMK, BCETAa MeHee IJIMTEIbHO U MeHee 3(PPeKTUBHO, YeM IMpu
COPEBHOBAHUU C APYTUMU JIMLIAMU, TIPU TTOBBIILIEHHON MOTUBaUM (purc.26).
CrnocobHOCTh K MOOMIM3anun ¢GyHKIMOHAIBHBIX Pe3€PBOB IIPY MOBLILLIEHHOMN
MOTHMBALIMA B HaOOIbIIE Mepe MPUCyIla ONMbITHBIM KBaIU(PUIPOBAHHBIM
CIIOPTCMEHaM, B TO € BpeMsl HeTpeHMpOBaHHbIE JIMIIA Yallle BCErO MCUYEPIIbIBAIOT
pe3epBbI CBOEr0 OpraHU3MaykKe Npu 0O0bIYHOU MOTHUBALIUU.

3HauuTeIbHbIE HEPBHO-TICUXUYECKIE HATIPSDKEHUS IPU CIOPTUBHOM NEeSITEIbHOCTH
MPUBOIAIT K PE3KOMY YCUJICHUIO SMOLIMOHAIBHBIX peaKlnii, 00yCIOBIMBas
SMOLMOHAJIBHBIA CTPECC Y CIIOPTCMEHOB, a IIPU YpE3MEPHOM BO3AEUCTBUNA
BbI3bIBAIOT HETATUBHBIE MPOSIBICHNSI SMOLIMI — IHUCcTpece (YXyOdlIeHne
OYHKIIMOHAILHOTO COCTOSIHUS 1 aKTUBHOCTU OpTaHM3Ma, CHIDKeHe UMMYHUTETA).
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Puc. 26. Hsmenenue pasauunvix noxasameneii mekyujeii pabomocnocoonocmu
npu pabome Ha eeaodpzomempe 0o omkasa ¢ 0o6viunoli (I)
u nogviuwennol (Il) momueayueii y esocuneducma-nepeopaspsioHuKa
Ilo ocu abcyucc — epems pabomui, c.

Ilo ocu opounam: wvacmoma cepoeunwvix coxkpauwenuti (4CC), yo/mun; amniumyoa (A)
IMT uxponoucroii mviuiyst, MB; daumeavrocmo akmusrnocmu (T) ¢ IMI uxpornoxucroii
MbLUYDL, C; OMmYen UCNbLINYeMO020 0 CAMOYY8CMBUU: CMpeaKa ¢ Kpyickom — «Xopouio!»,
¢ keadpamom — «Yceman!», c mpeyzoavnukom — «Ouenv ycman!»; uacmoma Ovixanus
(420), 1/mun; cmaduu pabomocnocobrnocmu: OC (ceemavie Npsamoy20abHUKU) —



onmumanvHoe (ycmotiuugoe) cocmosnue, KY (kocas wumpuxoeka) — KOMNEHCUPOBAHHOE
ymomaenue, 1Y (vepuvie cmoabuku) — 0eKoMHEHCUPOBAHHOE
ymomaeHue.

B dopmupoBaHumy sMoLMii U SMOLIMOHAJILHBIX CTPECCOB YUacTBYeT OCOOBIM 1oiace
010JIOTUYECKUX PETyISITOPOB — HEUPOIENTU b (3HKehATUHBI, SHIOPUHEI,
ornuaTHbIe NenTuabl). OHU NpeacTaBasTIOT cO00i OCKOJIKM 0€IKOBBIX MOJIEKYJ —
KOpPOTKHE aMUHOKMCJIOTHBIE 1enouku. HeliponenTuabl pacnpeneieHbl IIMPOKO U
HepaBHOMEPHO B pa3JIMUHBLIX OTJie/IaX I'OJIOBHOTO M CIIMHHOro Mo3ra. JleiicTBys B
00J1aCTH KOHTAKTOB MEXIy HelpoHaM1, OHU CIOCOOHBI yCUINBATh WIN YTHETATh
nx yHkuu, obecreurBast ooe3boauBarommii 3pPeKT, yayulas naMaTh U Gop-
MUpOBaHMe IBUTraTeJIbHbIX HABHIKOB, U3MEHSISI COH 1 TeMIepaTypy Teja, CHUMast
TSDKEJIble COCTOSIHUS MPU aIKOrojn3Me — abcTuHeHU. X KoHIIeHTpalus B
HEPBHOI CHCTeMe YMEHBIIIaeTCsl IPU OTPpaHUYEHUSIX IBUTATeIbHOM aKTUBHOCTU 1
YBEJIMYUBAETCS TIPU SMOLIMOHATBHBIX
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peakuusx, crpeccax. O6Hapy>KeHO, B YaCTHOCTH, UYTO Y CIIOPTCMEHOB B
COpPEeBHOBATEJILHBIX YCIOBUSIX KOHIIEHTpALIMS HEMPOIenTuIoB B 5-6 pa3
MpeBbIIIaeT UX 00bIYHOE COoJep:KaHue Y HeTPEHUPOBAHHBIX JIUII.
4.2. IPEJCTAPTOBBIE COCTOSAHUA
IIpencrapToBble COCTOSIHMSI BOZHMKAIOT 3aJ0JIT0 10 BBICTYILJIEHMUS, 32 HECKOJILKO
IHeW 1 Helellb 10 OTBETCTBEHHBLIX CTapTOB. Bo3HMKaeT MbICJIeHHAsl HaCTpoiika Ha
COpeBHOBaHME, MOBbIIIIEHHAs] MOTHUBALIYSI, pacTeT ABUTraTeJIbHas aKTUBHOCTh BO
BpeMsI CHa, MMOBHIIIIaeTCS 0OOMEH BEIIeCTB, YBEJIMUMBaeTCs MbIIIIeUHas cuja, B
KpOBH TOBBIIIAETCS COJIep:KaHNe TOPMOHOB, 9pUTPOLIMTOB 1 TeMOTJI00MHA.
DTU NPOSIBJICHUS YCUIUBAIOTCS 32 HECKOJIBKO YacoB JI0 cTapTa U elle OoJiee 3a
HECKOJIbKO MUHYT Mepel HauajloM padoThl, KOTrJa BO3HUKAET COOCTBEHHO
CTapTOBOE COCTOSIHUE.
4.2.1. DOPMBI ITPOABJIEHNA U GPNU3NOJOTI'NYECKHUE
MEXAHUWU3MBI [TIPEJICTAPTOBBIX COCTOAHUN
IIpencrapToBbie COCTOSIHMSI BO3HMKAIOT IO MEXaHU3MY YCJIIOBHBIX pedIeKCOB.
dusnonornyeckiie 3MeHEHNST BOBHMKAIOT Ha YCIOBHBIE CUTHAIbI, KOTOPBIMUA
SIBJISIIOTCS pa3dpakUTeIM, COMYyTCTBYIOIINE TIPeaIIeCTBYIOIINM 3aHATUSIM (BT
CTaauoOHa, CIIOPTUBHOIO 3ajla, HaJIMule COIIEPHUKOB, CIIOPTHUBHAS ¢dopmMa U Op.).
B Mo3ry uenoBeka repe] BHIIIOJHEHEM KaKOTO-JIM00 MPOM3BOJI bHO-TO AEUCTBUS
MOSIBJISIFOTCS OIpeJieieHHble CABUTU. Bo3HMKAeT 3aMbIce U IIJIaH MPeaCcTOSIIEro
neiictBus. IIporcxoasaT n3MeHeHUs JIEKTPUIYECKOM aKTUBHOCTU B KOpe 0OJIbIINX
MOJyILIapUil — YCUIMBAIOTCSI MEXKIIEHTpaJIbHbIe B3aUIMOCBS3H1, U3MEHSIETCS
aMITINTYyJa TTOTeHILIMAJIOB U orubaroliasi X KpuBasi, MOSIBJSIETCS OTpazkaroliast



MMOATOTOBUTENIbLHBIE MPOIIECChl YCIIOBHAS HeraTUBHAs BOJIHA (TakK Ha3bIBaeMas
«BOJIHA OXKUJAHUS» ), HA0I10Jal0TCsl MeJJIeHHbIe TTIOTEHIAIbI BTEMIIE
MPEeCTOSILEro IBKeHUS («MeueHble pUTMbI» DDI"), B MOTOpHOIT KOpe
BO3HMKAIOT TaK Ha3bIBaeMble IIPEMOTOPHBLIE 1 MOTOPHbIE TTIOTeHIMaIbl. Bee 3T
M3MEHEHMsI OTpaxkaloT NOArOTOBKY MO3ra K MpelCTOsIIEeMy I1eiCTBUIO 1
BBI3BIBAIOT COMYTCTBYIOIIME BereTaTUBHbIE CIBUTU U U3MEHEHUSI MOTOPHOM
CHUCTEMBI, T. €. IPOUCXOIUT aKTyaau3alus pabouyeil JOMUHAHTBI CO BCEMHU €€ JII0-
TOPHBIMU 1 BeT€TaTUBHBIMUA KOMIIOHEHTAMU.

PaznuuaroT npeacrapToBble U3BMEHEHUS IBYX BUIOB — Hecnelu@uueckue
(mpunroboiipaboTe)u cnenuduueckre (CBsI3aHHbIE CO CIIeUbUKON
MPeICTOSIIMXYITPAKHEHUIA ).

K yncny Hecnenuduueckux n3aMeHeHU OTHOCAT 3 GOopMbI MpeCTapTOBBIX
COCTOSIHMI: 60€BYIO TOTOBHOCTb, MMPEICTAPTOBYIO JJUXOPAIKY U IIPeICcTapTOBYIO
arnaTuio.
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BoeBas roToBHOCTh 00ecrnieunBaeT HaWTy I IICUXOJIOTUYECKUIA HACTPOIi 1
(pyHKIIMOHATBHY0 NOATOTOBKY COPTCMEHOB K paboTte. HabaromaeTcs
ONTUMAaJbHBIN YPOBEeHb (PU3MOJOTMYECKUX CIBUTOB — MOBBIIIEHHAS
BO30YIMMOCTh HEPBHBIX LIEHTPOB U MbIIIIEUHBIX BOJIOKOH, aJieKBaTHasl BeJIMUMHA
MMOCTYIUICHMS TJIFOKO3bI B KPOBb U3 MeUeHU, 0JIarONpUsTHOE TIPEBHILIEHNE
KOHIIEHTpallM1 HOopaJapeHaaHa Hajll agpeHaaIlnHOM, ONITUMAIbHBINA YCUIeHe
YaCTOThI U I1yOMHBI IbIXaHUSI M YaCTOThI CeplleOMeHNnid, yKOpOUeHe BpeMeH!
IBUTATEJIbHBIX peaKlIuii.

B cnyyae BO3HMKHOBEHUS IPEACTapTOBOM JIMXOpaaKu BO30yIMMOCTb MO3Ta
Ype3MepHO TTOBBIIIEHA, YTO BHI3bIBAET HApYIIIEHNE TOHKIX MEXaHU3MOB
MEKMBIILLIeYHOU KOOpAMHALIMY, U3JIUIIHAE S3HEProTpaThl U MpexKaeBpeMeHHbIN
nopaboyuii pacxo yrjieBogoB, M30BITOUHbBIE KapaUOpeCIMpPaTOPHbIE PEaKIIH.
ITpu 5TOM y CIIOPTCMEHOB OTMeUeHa ITOBhIILIeHHAsI HEPBO3HOCTbh, BO3HUKAIOT
danbcTapThl, a IBMXKEHUS] HAUMHAIOTCS B HEOIIpaBIaHHO OBICTPOM TEMIIe U BCKOpPE
MPUBOMIST K UCTOIIEHNIO peCypCOB OpraHmu3Ma.

B npoTuBOMOI0KHOCTH 3TOMY, COCTOSIHUE MPeICTapTOBOM amaThmn
XapakTepu3yeTcs HEJOCTaTOYHBIM YPOBHEM BO30YyIMMOCTH LIEHTPaJIbHOU HEPBHOM
CHUCTeMBbl, YBeJIMUeHeM BpeMeH! IBUTATeIbHON peaklni, HEBLICOKMU
U3MEHEHUSIMU B COCTOSIHUU CKEJIESTHBIX MBIIII M BeTeTaTUBHBIX(YHKIIUA,
MOIABJIEHHOCTBHIO U HEYBEPEHHOCTBIO B CBOMX CHJIaX CIiopTcMeHa. B mpoiiecce
IJIATEbHOU paboThl HETaTUBHBIE CIBUIM COCTOSIHUI TMXOPaIK/A 1 allaTUXA MOTYT
Mpeo0eBaThCs, HO TIPU KPaTKOBPEMEHHBIX YIPaskKHEHUSIX TaKO BO3MOKHOCTH
HET.



Creunrduyeckue npeacTapToBble peakiii OTPakaloT 0COOEHHOCTH MpPeICTOSIIEH
paboTtel. Hanmpumep, pyHKIIMOHaIbHBIE U3BMEHEHWS B OPraHU3Me BbIIIIE MEPE]
0eromM Ha KOPOTKHE NUCTAHIIMU IO CPABHEHMUIO C MPEICTOSAIIMM O0€roM Ha
IJIWHHbIE TUCTAHLUW; OHU 0OJbIlIEe Mepe] COPEBHOBAHNUSIMU MO CPABHEHMIO C
0OBIYHOU TPEeHUPOBKOM. B Kope 60JbIIMX noaylapuii 00Jble aKTUBAPYIOTCS Te
30HbI, KOTOPbIE MTOJKHBI BOBJIEKATHCS B pabOTYy; Mepe HUKINYECKUMU
YIIPa>KHEHUSIMA BO3HUKAIOT KOJe0aHMs MMOTEHIIMAJIOB B TeMIIE MPeaCTOSIIErO

T BVDKEHMSI.

4.2.2. PETYJAIIUSA IPEACTAPTOBBIX COCTOSIHUI
UpesmepHble MpeacTapTOBble PEAKIIMM CHIZKAIOTCS Yy CHOPTCMEHOB I10 Mepe
MPUBBIKAHUSI K COPEBHOBATEIbHBIM yCIOBUSIM.

Ha ¢popMbl niposiBieHMST peIcTapTOBBIX PeaKInii OKa3bIBaeT BIUSIHUAE TUI
HEPBHOI CUCTEMBI: Y CIIOPTCMEHOB C CHJIbHBIMU yPaBHOBEILIEHHBIMU HEPBHBIMU
MpolieccaM — CAaHTBUHUKOB 1 (pJierMaTUKOB 4allle HabarogaeTcs boeBas
TOTOBHOCTb, Y XOJIEPUKOB — MpeacTapTOBas JUXOpaaKa; MeJaHXOJIUKHU B
TPYIHBIX CUTYALMSIX MOABEPXKEHBI MPEACTAPTOBON araTHM.
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YMeHune TpeHepa IMpoBecTr HeoOXoauMyto beceny, NePEeKJIIOUUTh CIIOPTCMEHa Ha
IpYTOI BUMO OEATEIbHOCTU CIIOCOOCTBYET ONTUMM3ALIMN IIPENCTAPTOBBIX
coctostHuii. Mcmonb3y1oT mas aToro 1 Maccaxk. OmHako HanbOoabliee
peryaupylolee Bo3aeCTBIE OKa3bIBaeTIIPABUIbHO IIPOBEIeHHAs pa3MUHKa. B
cllydae MpeacTapTOBOM JIMXOpaaKu HE00X0IMMO NPOBOAUTL Pa3MUHKY B
HEBBICOKOM TEMIIE, ITOIKIIOUYNUTh Ty OOKNE PUTMUAYHBIE TbIXaHUS
(rUIMepBEHTUJISILINIO ), TaK KaK IbIXaTeJIbHbIN LIEHTP OKa3bIBA€T MOIIIHOE
HOpMAaJIM3YIOIllee BIMSIHNAE Ha KOpy Ooabluux noaymapuid. [1pyu anmatuu, Ha060poT,
TpebyeTcs NpoBeNeHNe Pa3MUHKNA B OBICTPOM TEMIIE IJIsI TIOBBIILICHMUS
BO30YIMMOCTH B HEPBHOM 1 MBIILIEYHOU CUCTEMaX.

4.3. PASMUHKA U BPABATBIBAHUE
B nmoaroroBke opraHn3ama K npencTos el paboTe oueHb BeJIrKa poJib Pa3MUHKH,
TaK KakK 311€Ch K YCIOBHOPE(DIEKTOPHOMY MEXAHU3MY TMPEACTAPTOBBIX COCTOSTHUM
MOAKJIIOYaOTCs 6€3yCI10BHOPe(hIeKTOPHbIE peaKIiK, BbI3BaHHbIE PA0OTOM MBIIIILI.

4.3.1. PABMUHKA

PaznuuaroT o0111y1o 1 cnenuaJbHYI0 4acTh pa3MUHKMU.
Oo611asg pasMuHka HecrienrduyHa. OHa HampaByieHa Ha TTOBBILLICHNE
(PyHKIIMOHAJIBHOTO COCTOSIHMSI OpraHM3Ma M CO3JaH1E ONTUMAaIbHOTO
BO30YXIeHUS LIEHTPAIbHBIX 1 NepUdEPpUIECKIX 3BEHbEB IBUTATEIHLHOTO
anmapara. Eine 1o Hadanaa paboThl cO30ar0TCs YCA0BUS 11 GOPMHUPOBAHUS HOBBIX
NIBUTaTeIbHBIX HABBIKOB M HAWJIYYIIIErO NPOsIBAeHUS PU3NIECKIX KAUeCTB.



PazorpeBaHue MBI CHIDKAET UX BSI3KOCTh, MOBBIIIAET TMOKOCTh CYyCTaBHO-
CBSI30YHOTO amIapara, CIiocoOCTByeT OTAaue TKaHSIM KMCI0poia U3
OKCUTIeMOrJIo0MHA KPOBU, aKTUBUPYET GepPMEHTHI U YCKOPSIET IPOTEKaHe
O0uoxmMuyeckux peakuuii. OgHaKo pa3MUHKaA He JOJKHA JOBOOUTH CIOPTCMEHA
IO BBIPasKEHHOTO YTOMJICHUS U BBI3BIBATh IOBBIIIIEHNE TeMIlepaTyphl Tejia BhIIlIe
38 C, 9TO BBI30BET OTpUIIATEIbHBIN PPEKT.
CrnienimasbHasg 4acTh pa3MUHKM oOecrneunBaeT CrieupuiecKyio MOAroTOBKY K
npencrosiieil paboTe UMEHHO TeX HEPBHBIX LIEHTPOB M CKEJIETHBIX MBIIIIII,
KOTOpPbI€ HECYT OCHOBHYIO Harpy3Ky. IIponcxonut oxxupneHue pabouynx JOMUHAHT
M CO3JaHHBIX Ha X 0a3e OBUTATEIbHBIX TUHAMUYECKUX CTEPEOTUIIOB,
BereTaTUBHbIE CABUTU TOCTUTaIOT YPOBHS, HEOOXOIMMOrO MJIsI OBLICTPOro
BXOXKIIEHHS B
paborty.
OnTumalbHas IIMTEeJIbHOCTh pa3MUHKU cocTaBisgeT 10-30 MuH, a uHTEpBaj 10
paboOThI He JOKEeH MPeBBIIATh 15 MUH, 1Tocie yero addekT pa3sMIHKHA
CHIDKAETCSl.
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4.3.2. BPABATBIBAHUE
ITepronpl TOKOsI 1 pabOTHI XapaKTepU3yIOTCSI OTHOCUTEIBHO YCTONUYMBBIM
cocTostHueM QPYHKIIMIA opraHu3Ma, ¢ OTJIaXKeHHOU UX peryisaiuei. Mexxny HUMU
UMeroTcs 2 TIepeXOoHbIX Tepruoja —BpabaThiBaHUS (OT MOKOS K paboTe) u
BOCCTaHOBJI€HUS (OT pabOTHI K OKOIO).
Ilepuon BpabaTbiBaHUSI OTCUMTHIBAIOT OT Havaja paboOThI 1O MOSIBIECHUS
yCTOMUMBOro cocTosiHUsI. Bo Bpemst BpabaThIBaHMSI OCYIIECTBISIOTCS 2 TIpoliecca:
* Mepexoj opraHu3Ma Ha pabouuii ypoBeHb;
* COHACTpOMKa pa3IMYHbIX (YHKIIUIA.
BpabaTsiBaHue pa3andyHbIX PYyHKUNI OTIAYAETCS TeTePOXPOH-H OCThIO, T. €.
Pa3HOBPEMEHHOCThIO, 1 YBEINYEHNEM BapHMaTUBHOCTH MX ITOKa3aTeNei.
CHauaJia 1 oueHb OBICTPO BpabaThIBalOTCS IBUTraTeIbHbIEe GYHKIIMU, a 3aTeM boJiee
WHepTHBIE BereTaTuBHbIE. M3 BereTaTUBHBIX MOKa3aTeliell ObICTpee BCEro
HapacTarT 00 pabodyero ypoBHSI YaCTOTHLIE ITapaMeTPhl — YacTOTa CepaeYHbIX
COKpallleHUIi 1 IbIXaHUs, 3aTeM 00beMHbIe XapaKTepPUCTUKN — yIapHbIIA 1
MUHYTHBIN 00beMBI KpOBH, ITyOMHA BJOoXa 1 MUHYTHBIN 00beM ObIXaHMs. 3a UX
rnepecTpoiikaMu cJIeyeT pocT IMoTpebyieHrsI KUCI0poaa U, Mo3Ke BCero,
HaJla>kKMBaHUE TEPMOPETYIsSUu (3TOT MOMEHT COIIPOBOXKIAETCS
norootaejieHrneM). MHep1ns BereTaTUBHBIX CIBUIOB CBSI3aHa, B YaCTHOCTHU, C TEM,
YTO B HaYaJibHbIe MOMEHThI pabOThI MOIIIHAsI MOTOpHasl JOMUHAHTA OKa3bIBaeT
oTpuliaTebHOE (TOPMO3HOE) BIUSHUE HAa BereTaTUBHbIE LICHTPHI.



bonee 6nicTpoe BpabaThiBaHUe HabJrogaeTcsl y 6ojee KBaJaupuIrpoBaHHBIX
CIIOPTCMEHOB, B 60Jiee MOJIOJ0OM Bo3pacTe (y IMOJPOCTKOB) 1 B IEPUO]I
CHOPTUBHON (HOPMBI Y CIOPTCMEHA.

YBenuueHure BapuaTUBHOCTH OTpaykaeT IMOUCKU pa3InUYHBIMU (PYyHKIIUSIMU
paboyero ypoBHsI CIBUTOB, aJeKBATHOTO IJIsI JAHHOI'O YIIPaXKHEHMSI.
AHaNMM3IIUTEIBbHOCTY CEPIEUYHBIX [IMKJIOB 1 IbIXaTeJIbHBIX IIMKJIOB MOKa3hIBaeT UX
00JBIIIONM pa3dpoc B 3TOT TPYIHBIN IJI OpraHu3Ma nepexoaHblii mepuon. C
MEPEX0JIOM K YCTOMUMBOMY COCTOSIHUIO TIpU paboTe V ITOCTOSTHHON MOIITHOCTH
BapuMaTUBHOCTb PYHKUMI cHIzKaeTcs. Hanpumep, KkoadpueHT Bapuanun
IJINTETbHOCTU CePASUHBIX IIMKJIOB CO-CTaBJISIETY OETryHOB-Pa3psIIHUKOB B ITOKOE
5-10%, ipu BpabaTteiBaHn— 25-30%, B ycToiumBoM coctostHU —2-4%.
Ilepron BpabaThiBaHMSI MOXKET 3aBepIIAThCS MOSIBJIEHUEM «MepPTBOI TOUukM». OHa
BO3HUKAaET Yy HEIOCTATOUYHO MOJATOTOBJIEHHBIX CIIOPTCMEHOB B pe3yJibTaTe
JUCKOOPIUMNALIMKA ABUTAaTeIbHBIX U BereTaTUBHBIX GyHKuM. [Ipu ciuimkom
WHTEHCUBHBIX IBWKEHUSIX 1 3aMeJIJICHHOU IepecTpoiike BereTaTUBHbBIX IPOIIECCOB
HapacTaeT 3aMEeTHBIN KUCIOPOIHBIN IOJIT, BO3HUKAET TsLKesloe cyObeKTUBHOE
coctogHue. IIporcxonuT pocT colnepkaHus JakTaTaB KpoBu, pH KpoBu cHmzKaeTcs

o 7,2 1 MeHee. Y cIIopTCcMeHa Ha0II01al0TCs OObIIIKA 1 HapyILIEHUS
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cepIe4yHoro putMa (apuTMusl, 3KCTPACUCTOJIMS), YMEHbIIAeTCsl XKU3HEeHHAasI
eMKocThierkux. B OM I' yBennuuBaeTcsl aMIIMTY 1A NOTEHIMAI0B pabdoTaOIIMUX
MbIL, B DD pa3BuBaeTcsl 1eCUHXPOHM3ALIMS aKTUBHOCTHU. B 3TOT mepuon
paboTocrnocobHOCTh pe3ko namaeT. OHa Bo3pacTaeT JIMIIbL MOCJIE BOJIEBOTO
MPeoIoIeHNST «MEePTBOIM TOUKM», KOTJIa OTKPLIBA€TCS «BTOPOE IbIXaHUE», WU B
pe3yJibTaTe CHIDKEHUSI MTHTEHCUBHOCTU paboThl. Ilogo6HOE cocTosTHMEe MOXET
HEOJIHOKPATHO ITOBTOPSITHCS BO BpeMsl IJIUTEIbHOM pabOThl IpU MOBBILIEHUSX €€
MOILIHOCTH, HeaJeKBaTHBIX BO3MOXKHOCTSIM CIIOPTCMEHa.

4.4. YCTOMYUBOE COCTOSHUE NP HUKJINYECKHNX

YIIPAJKHEHUSA X
ITpu nauTeNbHON HMKINUYECKO paboTe OTHOCUTEIBLHO ITOCTOSI MHOM MOIITHOCTH (B
30HaX 0OJBIION M YMEPEHHOU MOIITHOCTH, YaCTUYHO CYyOMaKCUMAaIbHOM
MOIIIHOCTH) B OpraHU3Me CIOPTCMEHA BO3ZHUKAET yCTONUMBOE cocTosiHue (steady
state), KoTopoe IIpoJoKaeTcsl OT MOMEHTa 3aBepllieHuns] BpabaThIBaHUS 1O Havajia
YTOMJICHUSI.
4.4.1. BUABI YCTONYUBOT O COCTOSIHUA

ITo xapakTepy cHabOXKeHUs opraHu3Ma KMCJIOPOIOM BBIIEISIOT 2 BUIa
YCTOMYMUBOI'O COCTOSIHUS.



e  Kaxymeecs (W11 JIOXKHOE) yCTOMUMBOE COCTOSIHUE (TTpU paboTe OOJbIION 1
cybMakcuMaabHOM MOIIHOCTH), KOTa CIIOPTCMEH IOCTUTAeT YPOBHS
MaKCHMAaJILHOT'O MOTpeOIeHNsT KUCIOpOoa, HO 3TO MoTpebJieHrue He TIOKPhIBaeT
BBICOKOTO KMCJIOPOIHOIO 3ampoca 1 00pa3yeTcsl 3HaUMTeIbHbIM KUCIOPOTHbIN
TOJT.
e HcTrHHOE YCTOMUMBOE COCTOSIHME MpU paboTe yMEepeHHOI MOILIIHOCTH, KOTI1a
noTrpebJjieHre KMCI0pPOga COOTBETCTBYET KUCIOPOJIHOMY 3aIlpoCy, U KUCIOPOIHbBIN
JIOJIT IOYTH He 0Opa3yeTcs.
4.4.2. PI3UOJOTNYECKNE OCOBEHHOCTH YCTOMYMUBOT O
COCTOdAHUS ITPU HUK/INYECKUX YIIPAZKHEHUAX
3a UCKIOUeHnEeM KpaTKOBPEMEHHBIX [UKJINUECKUX YIpakKHEeHU MaKCUMalbHOMI
MOILIHOCTH, BO BCeX APYTUX 30HAX MOILIHOCTHU IT0C/I€ OKOHYaHUSI BpabaThIBaAHUS
yCTaHaBJIMBAETCs yCTOMYMBOE cocTosiHue. I1pr 3ToM MOIIHOCTH paboOTHI,
HECMOTpPSI Ha HEKOTOPbIE OTKIIOHEHUSI, IIPaKTUUeCKH 0JIM3Ka K ITOCTOSIHHOM. Takoe
COCTOSIHME XapaKTepu3yeTcsl CAeayoIIUMI 0COOEHHOCTSIMM.
*  Mob6unuzauusi Bcex CUCTEM OpraHM3Ma Ha BBICOKMIA pabounii ypoBEHb
(rmaBHBIM 00pa3oM, KapIMOpPECHUPATOPHOU CUCTEMBI U CUCTEMbI KPOBH,
obecneunBaromuxgoctimkeHrne MIIK).
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e (Crabunmuzanus MHOXECTBA ITOKa3aTeNei, BAUSIONMX Ha CIOPTUBHbIE
pe3yJbTaThl — IJIMHBI X YaCTOTHI 11Iar0B, aMIUTUTY Ibl KoJebaHuii 00I11ero eHTpa
Macc, 4aCTOThI U IJ1IyOMHBI IbIXaHUS, YaCTOThI CepASUYHbIX COKpAIlleHUI, yPOBHS
noTpebeHnsT KUCI0poaa U Ip. (XOTsI HEKOTOpbIe TToKa3aTe I MOTYT MOHOTOHHO
BO3pacTaTh, HallpUMep, TeMIlepaTypa TeJjia, Wi CHIXKAThCS, HallpuUMep, OKCUre-
HalMsI KPOBU).
e CornacoBaHue pabOTHI pa3IMYHbIX CUCTEM OpraHu3Ma, KOTOpoe CMEHSIeT UX
JUCKOOPAUHALIAIO B TIEpUOd BpabaThiBaHUSI — HapUMep, yCTaHaBJIMBaETCS
oIpelieIeHHOEe COOTHOILIEHNEe TeMIa nbixaHud u apykenud (1:1,1:3 u op.).
Y TpeHnpoBaHHBIX CIIOPTCMEHOB BBIPak€HHOCTh ycTounBoro coctossuus u KITJ]
paboThl 00JbIIIe, YeM Y HeTpeHUPOBaHHBIX JKll. OHO Y HUX NOJIbIIIE
MPOd0JIKAETCS.
4.5. OCOBBIE COCTOSHUA OPTAHU3MA ITPU ALIMKJIMYECKUX,
CTATUYECKUX U YIIPAJKKHEHUAX NEPEMEHHON MOIITHOCTHU
PaznuuHble BUOBI CTaHIAPTHBIX alIMKINYECKUX YIIPpaKHEHUM, a TakXKe
CUTYALIMOHHBIX yIIPa*KHEHUI XapaKTepu3yITCs IIepeMeHHOM MOIITHOCThIO pa0dOoTHI,
T. €. OTCYTCTBHUEM KJIaCCUUECKUX (POPM yCTOMIMBOIO COCTOSTHMUSI.
4.5.1. OCOBBIE COCTOAHMUA 1TPU CTAHJIAPTHBIX
AIIUKINYECKHUX



N CTATUYECKHUX YIIPAZKHEHUSIX

BrinonHeHne pa3anyHbIX yIIpaskHeHUI B TUMHACTHUKE, TIPhIKKAX B BOY, TSZKEI0M
aTJIeTuKe, METaHMSIX, IIPbDKKAaX B IJIUHY, B BHICOTY, C IIIECTOM, CTpeJibbe U T. II.
BecbMa KpaTKOBpeMeHHBI. B oT/IMune OT IINTENbHBIX IMKINUEeCKUX YIpasKHeHUN
3JIeCh HEBO3MOXHO JOCTIDKEHUE YCTOMUMBOTO COCTOSIHMS MO TTOTPpeOIeHUIO
KHCIOpoaa U IPYTUM (PU3UOJIOTUUECKIM TTOKa3aTeIISIM.
OnHako MOBTOpHAs paboTa B 3TUX BUIAaX CIIOPTa BhI3bIBA€T CBOEOOpa3HOE
MpOSIBJIEHUE Mpoliecca BpabaTbIBaHMS U TTOCIEAYIOIel cTabman3anuy QyHKIIUIA.
Kaxxnoe npeapinyiiee BbIMOJTHEHNUE YIIPAKHEHUS CAYKUT Pa3MUHKON JJIsI
MOCJIeYIOIIEro 1 BhI3bIBaeT BpabaThiBaHE OpraHU3Ma C IIOCTeIIeHHBIM
HapacTaHueM (pYHKIMOHAJbHBIX CIBUIOB, BIUIOTH 10 HEOOXOIUMOIro padoyero
ypoBHs ¢ nioBbilieHreM KIIJI paboThl.

4.5.2. OCOBBIE COCTOAHUA ITPU CUTY AIIMOHHBIX

YIIPAJKHEHUAX

B criopTuBHBIX uUrpax u enuHobopcTnax (6okc, bopbbda, (pexToBaHUeE)
NesTeJIbHOCTh CIIOPTCMEHA XapaKTepu3yeTcsl He TOJIbKO U3MEHEHUEM TeKYIlei
CUTyallMU, HO U TTIepeMEHHOI MOIIIHOCThIO PabOTHI.
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HecMoTpst Ha MOCTOSIHHBIE U3MEHEHMSI MOIIIHOCTH, MOCJIE IPOXOXKIESHUS
BpabaTbhIBaHMS pa3JIMUHbIe COMAaTUUeCKMEe U BereTaTUBHbIE MOKa3aTel YCTaHaB-
JIMBAIOTCS B IIpeaeax HEKOTOPOIro ONTUMAaIbHOIO paboyero auarma3oHa.
Hanpumep, npu urpe B 6ackerdbon YHCC nepxutcs B IIpeneaax

1

130-180 yn.® muH "' . Xotda Ha ypoBeHb 180 yn. ® MuH ~' 3TOT mokasaTesb

IIOOHMMACTCA JUIIDb B OTOCJIIbHBIX 3IIM3040aX UI'PhI, 3aTO OH HE CHM2KAECTCSA MCHEC

! B MOMEHTHI UI'POBLIX I1AY3. Ho,zmer(aHHe 9TOI'0 OIITUMAJIBHOTO

130 yn. ® mMuH -
nrara3oHa GYHKIIMOHAJIBHBIX BO3MOXHOCTEN TpeOyeT HeOOXOMMMBIX 3aTpaT
SHEPTUHU U IPOU3BOJIBHBIX YCUJINI. Y KaXKIOTO CIOPTCMEHA MMEeETCsI
WHIWBUAYaJbHAS IJINTEJIHHOCTh HEMPEPBIBHOTO COXPAaHEHMS TAKOTO COCTOSIHUS.
OnTtuManbHast 103a HEMPEPBIBHOM pabOThI 3aBUCUT OT BPOXKIEHHBIX
0c00EeHHOCTE, YpOBHS CHOPTUBHOI'O MaCTEPCTBA, TEXHUUECKON MIN TaKTUYECKOM
HaIIpaBJICHHOCTH TPEHUPOBOYHOI'O 3aHATHSI, MTHTEHCUBHOCTHU NESITEIbHOCTH U TIP.
npranH. GexXToBaNBIINKN, HAIpUMeEP, UCIIOJIB3YIOT pa3IMUYHbie MUKPOMAY3hl IS
HEKOTOPOTO BOCCTAHOBJIEHNST GYHKIINI OpraHu3Ma. DTH I1ay3bl He TOJKHBI OBITH
IJTATETLHBIMUI, YTOOBI HE CHU3UTh TOCTUTHYTHIN paboumii ypoBeHb (UTOOBI He
YBEJIWUMIOCH BpEMS IBUTATEIbHON peaKIy, He TTOBLICIIACh €r0 BapUAaTUBHOCTD,
He CHM3WIach TOYHOCTh YKOJIOB). 3aTO 3TH Iay3bl ITO3BOJISIOT M30€eKaTh OBICTPOTO
HaCTYIIJIEHUS YTOMJIEHUS, COXPaHUTh BBICOKUI YPOBEHb BHUMaHMS, HECKOIBKO

BOCCTAHOBUTDH OBUTATCIIbHBIC 1 BET€TATUBHBIC (I)YHKI_II/II/I.



5. ®DUBNYECKAS PABOTOCIIOCOBHOCTDH CITOPTCMEHA
dusnyeckas pabOTOCIIOCOOHOCTh CIIOPTCMEHA SIBJISIETCS BhIpakKeHHEM
KU3HENeITeIbHOCTH YeJI0BeKa, MMEIOIIM B CBOE OCHOBE IBUKEHUE,
YHUBEPCAJILHOCTh KOTOPOro Oblja OecTsile oxapakTepuzoBaHa eie M. M.
CeueHoBBLIM. OHa IIPOSIBISIETCS B pa3IMUHBIX (POpMax MbBIILIEYHON NesITeIbHOCTU U
3aBUCUT OT CIIOCOOHOCTU U F'OTOBHOCTHU YejioBeKa K (pU3MUIecKoil padboTe.

B Hacrosiee Bpems pusndeckasi paboTocrnocoOHOCTh HanboJiee IMPOKO
HCCIIeNyeTcsl B CHOPTUBHONM MpaKTUKE, IIPeICTaBIIsisd HECOMHEHHBIN MHTepeC IS
CIELMATNCTOB KaK MeJINKO-01MO0JIOTMYECKOTO, TaK U CIIOPTUBHO-MEIarOrM4ecKoro
HanpasieHnii. Puzngeckass padoToCIOCOOHOCTL — OJIHA U3 BaKHENIIIMX
COCTaBJISIIOIIMX CIIOPTUBHOIO ycrexa. DTO KaueCTBO SIBJISIETCSI TaKKe
OIpeIe/ISIONINM BO MHOTUX BUIaX NPOU3BOICTBEHHON NeITeIbHOCTH,
HEOOXOIMMBIM B TTIOBCEeTHEBHOI KM3HU, TPEHUPYEMbIM M KOCBEHHO OTPaKarolM
COCTOSIHME (PU3NUECKOTO Pa3BUTUS U 300POBbS UeIOBEKa, €ro IIPUrogHOCTb K
3aHATUSIM (PUBUIECKON KYIbTYPOIl U CIIOPTOM.

5.1. TIOHATHUE O ®U3NYECKOM PABOTOCIIOCOBHOCTH "

METOJINYECKHUE I10/1X0O/Ibl K EE OIITPEAEJEHNIO
TepmuH «puszndeckass paboTocnoCoOOHOCTh» YOOTPEOISIeTCsS JOCTATOYHO IIIMPOKO,
OIHAKO €My He JaHO IOKa eIMHOT0, TEOPETUIYECKU 1 MPAaKTUIECKN 000CHOBAaHHOTO
onpenenenus. [IpenioxxeHHble onpeneneHus paborocrnocodHocTu (BuHorpanos
M.H., 1969;KocunosC.A., 1965; Kapnman B.J1., 1974; Aynuxk U.B., 1977; Astrand
P, 1954; Lehman G, 1967, u np.), mo MHEHUIO psija CIIeLUaINCTOB, HEPEJIKO HOCST
OJHOCTOPOHHMIA XapaKTep 1 He BCerjaa yUYUTHIBAIOT IpU 3TOM GYHKIIMOHAJIbHOE
COCTOSIHME opraHusmMa 1 3p@PeKTUBHOCTD TpyIa.
C yuetrom m3noxeHHoro, B. I1.3arpsackuiinA. C. Eropos (1971) yxe npemiararor
onpenesiTb paboToCIOCOOHOCTh KaK CIIOCOOHOCTD Y€JIOBEKA COBEPIIATH
KOHKPETHYIO IesITeJIbHOCTh B paMKaX 3aJlaHHBIX ITapaMeTpOB BpeMeH! U
apdexkTuBHOCTU Tpyaa. [Ipu 3TOM aBTOpHI CUUTAIOT, UTO PaOOTOCIIOCOOHOCTD
clenyeT OLleHMBATh IO KpUTEePUsIM MpodecCuoHaIbHOU NeITeIbHOCTU U
cocTosgHUS PYyHKIMI opraHu3Ma, IPyriMHU CJIOBAaMU, C TIOMOIIbIO TIPSIMBIX U
KOCBEHHBIX €€ MOKa3aTeJIeu.
Pa3zBuBas najnblie 3TU NpeacTaBAeHUs U IPOBOISI MHOTOUMCIIEHHbIE 00CIe10BaHuUs
CHEIMAIMCTOB pa3imuHoro npoduid neareabHoct, M. A. Canos, A. C.CoyioIKoB,
B. C. Illeronesu B. U. Kynemos (1976,1986) BHOCAT HEKOTOpHIE TOMOJHEHUS B
orpenejeHre paboToCmoCOOHOCTH YelOBeKa, 1 IJIaBHOE — YTOUHSIIOT XapakKTep
MpSIMBIX TTOKa3aTesieil, 000CHOBBIBAIOT M IIpejiaraioT HeOOIbIION KOMILJIEKC
MHGOPMATUBHBIX KOCBEHHBIX KOHCTAHT 1 BBOIIT KOJIMUYECTBEHHBIN MHTETrpaJbHBIN
ToKa3aTelb s OlleHK! paboTocrocobHocTu. 1o mociaenHeit aBTOpbl HOHUMAIOT



COCOOHOCTD Y€JI0BEKA BBIMOJIHATH B 3aJaHHBIX MapaMeTpaxX U KOHKPETHBIX
yCJIIOBUSIX MTPOPECCUOHANBHYIO AESITeIbHOCTh, CONPOBOXKIAIOIIYOCS
00paTUMbIMU, B CPOKHU PErjJaMeHTHPOBAHHOIO OTIbIXa, PYHKIMOHAJIbHBIMU
W3MEHEHUSIMU B OpraHu3Me.

Agnantupys npuBeJeHHOe BbIIIe orpenesieHrne paboTocrocoOHOCTH K -TIpaKTHUKE
CIOpTa, CJIeAYeT yKa3aTh, UTO MpPsIMbIE ITOKA3aTEIN Y CIIOPTCMEHOB MO3BOJISIIOT
OLIEHMBATh UX CIOPTUBHYIO HESITEIbHOCTh KaK ¢ KOJIUYECTBEHHOUN (METPHI,
CEeKYHJIbl, KWJIOIpaMMBbI, OYKHM U T. 1I.), TaK U C Ka4eCTBEHHO! (Halle>KHOCTh 1
TOYHOCTb BBITIOJIHEHUSI KOHKPETHBIX (U3NUYECKUX yIIpaxkHeHUii) cTopoHbl. C 3Toi
TOYKHU 3PE€HMSI BCE METOIVKM UCCIeqOBaHMS MPSIMbIX ITOKa3aTeJIeid
paboTOCIIOCOOHOCTH TTOAPa3aeasIlOTCS Ha KOJIMUEeCTBEHHbIE, KaUeCTBEHHbIE U
KoMbuHupoBaHHbIe. C ITOMOIIIbI0 KOMOMHUPOBAHHBIX METOIMK MCCIEIOBAHUST
MOXKHO OLIEHMBATh KaK NPOU3BOIUTEILHOCTh, TAK HAOEXKHOCTh U TOYHOCTD
CHOPTUBHON NEATEIbHOCTH.

K KocBeHHBIM KpUTEepUsIM pabOTOCIOCOOHOCTA OTHOCST pa3aIndyHble KJIMHUKO-
duznonornyeckue, OMOXNUMHNYECKHE U TICUXO0(PU3NOJIOTNIYECKe TTI0Ka3aTeNu,
XapakTepUu3yIlie N3MEeHEeHMS
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¢dyHK1IMIT opraHu3Ma B npoiecce paboThel. JIpyrumMu cioBaMu, KOCBEHHBIE
KpUTEpUHN pabOTOCIIOCOOHOCTH MPEACTABISIOT COOOM peaKy OpraHm3Ma Ha
OIpeeeHHYI0 HAarpy3Ky M yKa3bIBalOT Ha TO, KaKO (pPM3MOJOTUUECKOMN LIEHOM
IJIS1 4eJIoBeKa 00XoauTcs 3Ta pabota, T. €. 4eM, HallpuMep, OpraHu3M CIIOPTCMEHaA
pacIulauMBaeTCs 3a JOCTUTHYThIE CEKYHIbI, METPbI, KUJIOTpaMMBI U T. 1. Kpome
3TOr0 yCTAHOBJIEHO, YTO KOCBEHHbIE MOKa3aTeIM paboTOCHOCOOHOCTH B IpoLecce
Tpyda YXyOLIAKTCs 3HAYMUTEJIbHO paHbIlle, YeM €€ MpsIMble KpUTEpUU. DTO NaeT
OCHOBaHNeE KCI0Jb30BaTh pa3nyHble (U3NOJIOTMIYECKNE METOIUKHU IJIsI
OPOTHO3UPOBaHUS Pab0TOCHOCOOHOCTH UeJIOBeKa, a TaKxKe IJIs1 BBIICHEHUS
MeXaHM3MOB aJallTallii K KOHKPETHOU MpodeCCUOHANBHOM OeSTeIbHOCTH, OLICHKE
pa3BUTHS YTOMJIEHUS M aHAJIW3a OPYTUX QYHKIMOHAJIBHBIX COCTOSITHUIA OpraHuU3Ma.
IIpu onieHKe paboOTOCIIOCOOHOCTU M PYHKIIMOHAJIBHOTO COCTOSIHUS YeJIOBEKa
Heo0XO0IMMO TaKxKe YUUTHIBATh €ro Cy0OBbeKTUBHOE COCTOSTHHUE (YCTaI0CTh),
SIBJISTIONEEeCs] MOBOJIbHO MHGOPMATUBHBIM MoKa3aTejeM. Olnyiiast ycTaJlocThb
4YeJ0BeK CHUXKaeTTeMN paboThl MM BOBCE IIpEeKpallaeT ee. DTUM CaMbIM
npenoTBpalaeTcs PyHKIMOHAIbHOE UCTOIIEHNE PAa3IMYHbIX OPTaHOB U CUCTEM U
obecreunBaeTcsl BOBMOXKHOCTb OBICTPOr0 BOCCTAHOBJIEHUS pabOTOCIIOCOOHOCTH
yegoBeka. A. A. YXTOMCKUIA cuMTa OLIyIIeHNe YCTaJIOCTH OOHUM 13 HauboJiee
4yBCTBUTEJIbHBIX ITOKa3aTeJaeil CHIDKEHUSI pab0TOCIIOCOOHOCTU U pa3BUTHUS
yromieHnst. OH nucai: «Tak Ha3bIBaeMble CyObeKTUBHBIE TTOKa3aHUS CTOJIb Ke



00BEKTUBHBI, KaK U BCIKHUE NPYTHUE IJISI TOTO, KTO YMeeT UX IIOHMMAaTh U
pacmmdposeiBaTh. Pu3MoIOr O0JIEe YeM KTO-I1M00 3HAET, YTO 32 BCIKIM
CyOBEKTUBHBIM NepeXXKBaHEM KpoeTcs PM3UKO-XMMUYECKOE COOBITHE B OpTaHN3-
Me» (Yxtomckuii A. A.. Cobp. cou.—JI., 1952.T.3.C. 134).
O6o0061IeHHbIe TaHHBIE TT0 OLIEHKEe Pab0TOCIIOCOOHOCTH YeJIOBeKa C YUeTOM €ro
CyOBbEKTUBHOTO M (PYHKIIMOHAJIBHOTO COCTOSIHUS, MPSIMBIX 1 KOCBEHHBIX
ToKazaTesieii paboTocrmocoOHOCTH MpeacTaBiIeHbl BTabiuie 6, coctaBiaeHHoi U.
A. Canosbim, A. C. CononkosbiM, B. C. IlleronessiM 1 B. U. Kynemossim (1986).
Pacnonarast TakumMuy TaHHBIMM 1 COTIOCTaBJISIS UX C (paKTUUYECKM HA0II0aeMbIMU
CIBATAaMHM y YeJIOBEKA B MepHOI JTI000M ero IedTeTbHOCTH, MOXKHO C JOCTAaTOYHOMI
IOCTOBEPHOCTBIO CYIUTh O NMHAMUKE pabdOTOCIOCOOHOCTH, YTOMJIECHUS 1
MepeyTOMIIEHUS U TIPA HEOOXOIMMOCTH PEKOMEHI0BATh IIPOBEIEHNE
COOTBETCTBYIOLIMX O3T0POBUTEIHLHBIX MEPOIIPUSITHIA.

5.2. IPUHIIUIIBI U METOJIBI TECTUPOBAHUSA ®N3NYECKOU

PABOTOCIIOCOBHOCTHA

OnpeneneHue ypoBHS pU3M4YecKoil paboTOCIIOCOOHOCTH y YeloBeKa
OCYIIECTBJISIETCS MyTeM MPUMEHEHMST TECTOB C MaKCUMAaJIbHBIMU 1 CY0-
MaKCUMaJIbHBIMU MOIITHOCTSIMU (PU3NUECKUX Harpy3oK.
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Bce TecThl, 0 KOTOPHIX B JaJIbHEHIIEM MOUAET pedb, XOPOIIo 1 MOAPOOHO
M3JIOKeHBI B crienuaibHbIX mocobugax B. JI. Kapnimana ¢ coaBTopamu, 1988; U. A.
Aynuka, 1990 u np., u B JaHHOM pa3jejie OHU He OyOyT IeTajJbHO
paccMaTpuBaThes, a OYIYT M3I03KEHBI JI UMb O0IIME TIPUHIIAILI TECTUPOBAHUS 1
nXx ¢pu3noIornueckasl XxapakKTeprucThKa.
B TecTax ¢ MakcUMaJbHBIMUA MOLIHOCTSIMU (PU3NUYECKUX HAT'PY30K UCIBLITYEeM bl
BBITIOJTHSIET paboTy ¢ MPOTPECCUBHBIM YBEJINYEHUEM €€ MOIITHOCTH IO UCTOIIEHMS
(mo otkaza). K uncny Takux mpo6 otHocaT TecT Vita Maxima, Tect HoBakku 1 np.
ITpMeHeHME TUX TECTOB MMEET M OIIpeaeeHHbIe HEJOCTATKI: BO-TIEPBHIX,
MpoOBI HeOEe30ITacHbBI 11T UCIBLITYEeMBIX M TIOTOMY IIOJIXKHBI BBITIOTHITHCS TIPU
00s13aTeJIbHOM IIPUCYTCTBUM Bpaya, ¥, BO-BTOPHIX, MOMEHT IIPOM3BOJILHOI'O OTKa3a
— KpUTepHii 0OUeHb CyObeKTUBHBIN 1 3aBUCUT OT MOTUBAIINM UCITBITAHUS 1
Ipyrux ¢pakToOpoB.
TecThsI ¢ cybMaKcMMaIbHOUM MOIIHOCTHIO HATPY30K OCYIIECTBIISIIOTCS C
peructpanueii Gu3noJI0rnIeckKnx ImokasaTeseil Bo BpeMsl padOThI WM ITOCe ee

okoHYaHus. TecThl JaHHOM IPYIIIbl TEXHUYECKH MPOIIE, HO UX
Tabauuya 6

Cxema oueHKH paboTocnocobHOCTU



Ilepuoanl CyobekTnB- |Kianmnuko- IIcuxodu- |IIpodeccuno- |Pynknuo- |(CreneHn
padorocmo- |Hoe c¢dusnogoruye [3mojiornde |HajabHas HallbHOE CHUKeHH S
co0HOCTH COCTOSIHHE cKHue cKmue padorocmo- |cocTosiHHe |[paboTo-
nokKasaTeJd |IOKa3aTelJ |COOHOCTH OpraHm3Ma [cmoco0-
/| HOCTH 10
HHTe-
rpajbHOMY
KPHUTEPHIO
Bpaba- Ynyuimaercs | YaydinaroTcd |YaydilaroT-|YIIydilaeTcs Ho 16%
ThIBaHUE cs HopmanbsHoe
CrabunbHas |Xopoliee YcroitunBocts | Ycroitun-  |Coxpansercs |COCTOAHAE —
paboTo- nokasaTtesieil |BOCTb Ha cTabuib- |YTOMJICHNE
CIIOCOOHOCTD IoKa3saTejie |HOM ypOBHE
"
Heycrotiun- |Yxymmaercs |Pasnonamnpas- |Pasnonarn- |(Hesnaum- INepexomnoe [16-19%
Bas paboTo- JIEHHbIE paBlIeHHBIE |TeJIbHOE COCTOSTHHAE —
CITOCOOHOCTH CIOBUTH CIBWTH II0- |CHIDKEHUE XPOHUYECKOE
BereTaTUBHBIX |Ka3aTesell, yTOMIJIEHE
byHKIIMIA. HEKOTOpHIEe
Yxynmenne |KOHCTAHTHI
nokKasarejieil |He U3MEHSI-
dyHKUMOHAB- [FOTCS

HBIX TIPO0O




IIporpeccu- |IloctossnHoe |OmHOHampaB- |OmHO- BripazkernHoe
pymoliee 10)114%11(3314 (3 JICHHOEe YXYI- |HaIlpaBJIeH- |CHIDKEHUE,
CHIDKEeHIE YCTaJIOCTH, He |IIEHMe BCeX |HOe yXyH- |IIOosIBIIeHME
paboTo- MpoXondilee |HoKa3aTejiell, |IeHue BeeX |TpyOnIxX
CHoCcOOHOCTH |TTOCITEe BEJIMYMHBI nokKasaTe- |omMOOK 49 B
IIOTIOJTHH- KOTOPBIX JIETA. paboTte
TEJILHOTO MOTYT IIpu3Hakn
OTIBIXa BBIXOOUTH 3a |HeBpacTeHii
peaesbl YeCKUX
dusmonorn-  |COCTOSTHUIA
YeCKIX
KoJieOaHUIA.
IIpn
byHKIMO-
HaJbHBIX TIPO-
0ax — 3Ha4u-
TeJIbHOE CHU-
KeHue
ToKa3zaTeJiel,
a TaKKe
TIOSIBJICHNE
ATUITMIHBIX
peaknuin
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MoKa3aTeJIu 3aBUCST He TOJIBKO OT MpoJieaHHO paboThl, HOII OT 0COOEHHOCTEM
BOCCTAHOBUTEJILHBIX MpoleccoB. K MX 4MCcIy OTHOCSTCSI XOPOILIO U3BECTHHIE
npo6sI C. I1. JIeryHoBa, I"'apBapiuckuii cren-tect, TecT Mactepa u ap.
[TpuHLMnManbHast 0CO6EHHOCTh 3TUX MPOO 3aKJII0YAETCS B TOM, YTO MEXIY
MOILIHOCTBHIO MBIIIEYHOUI pabOThI U NIUTEIbHOCTHIO €€ BBIMOJIHEHUSI MMEETCSI
00paTHO MPOIIOPIIMOHAIbHAS 3aBUCUMOCTb, 1 C 1IeJIbI0oIIpeeeHrs] (U3nIecKon
paboTOCIIOCOOHOCTHU IJIsI TAKMX CJIy4yaeB IMOCTPOEHHI ClielajlbHbie HOMOI'PAMMEBIL.
B nipakTuke ¢uszmosorum Tpyna, Criopra 1 CIiopTUBHOM MeIULIMHBLI Hanboee
LIMPOKOE pacIpocTpaHeHUEe MOJYyYWIO TeCTUpOBaHUEe (PU3MUECKOMN
pabotocriocobHocT 110 YHCC. D10 00BsICHSIETCS B IepBYI0 odepenb TeM, yto HCC
SIBJISIETCSI JIETKO PErUCTpUpPYEeMbIM Pr3roaorndeckum napamerpomM. He meHee
BaxkHO U To, YTo YCC nuHeHO cBsIi3aHa ¢ MOIIHOCTHIO BHEIIIHE MeXaHUYeCKOM
pabOThI, C OHOM CTOPOHBI, U KOJIUYECTBOM ITOTPEOIIIEMOT0 ITIPX HAarpy3Ke
KHCJIopoJia, — C IPYTromu.

AHanus 1utepaTypsbl, IIOCBAIIEHHON MpobaeMe onpeneaeHus: Gu3ndecKoin
pabotocriocodbHocTH 110 HCC, 1103BOIIETTOBOPUTHOCIENYIOIINX ITOAX0IaX.
ITepBriii, Hanbonee mpocToii, 3akarodaeTcs B u3MepeHun YCC rpu BHINOJIHEHUN



duzryeckoii paboThl KaKOH-TO onpeneJeHHO MOIITHOCTHU

(marmpumep, 1000 kI'm® mMuH ~ ' ). Unes TectupoBanus GpuU3NIeCcKon
paboTOCIIOCOOHOCTH BIAHHOM CJIyyae COCTOUT BTOM, UTO BhIPa’k€eHHOCTh
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yyallleHMs ceparebreHust oopaTHO IMponopLMOHaTIbHA (PU3UIYECKOM TTO/I-
TOTOBJICHHOCTH UeJIOBeKa, T. €. YeM 4allle CepAeyHbIii pUTM IIpU HAarpy3Ke TaKoi
MOIITHOCTHU, T€M HIKe pabOTOCIIOCOOHOCTh UYel0oBeKa, 1 HAa000POT.

BTopoit nogxon cocTOUT B onpeneJeHn TOM MOITHOCTY MBILIIEYHOM paboTHhI,
KoTopast Heobxonumamias nopeimeHuss YCC go onpeneseHHOro ypoBHs. Takoii
MoAX0 SIBJsIeTCS Hanboiee NepCreKTUBHBIM. BMecTe ¢ TeM OH TeXHUYeCcKU 0ojee
CJIOXKEH U TpeOyeT cepbe3HOro pU3NoI0rnuyecKoro 000CHOBaHMSI.

CnoxHocTy GU3M0JI0rM4ecKoro 060CHOBaHUS TAKOTO MOAX01a KTe-CTUPOBAHUIO
duzryeckoii paboTocnocoO6HOCTU 00YyCIOBIEHbI HECKOJLKIUMU MOMEHTAMU:
BO3MOXKHBIMM TPEIaTOJIOTMYeCKUMU U3MEHEHUSIMU CepIeYHO-COCY IUCTOMN
CUCTEMBI;, pa3IMYHBIMU TUIIAMU KPOBOOOpaIlleHUSsI, IIPU KOTOPBIX OIMHAKOBOE
KpOBOCHAa03KeH1e MBI MOXKeT obecrieuynBaThcsl pa3nuyHoii BeanunHoin YCC;
HEOJMHAKOBOM (PM3NOJIOTMUYECKON LIEHOM yJallleHUsI CepaeUHOM NesATeIbHOCTHU P
duznueckx Harpy3Kax, onpeueasieMoil TaK Ha3bIBaeMbIM 3aKOHOM MCXOIHBIX
BEJIMYMH U T. II.

Cpenn clopTCMEHOB 3TU Pa3IMUKs B 3HAYUTEILHON CTEIEHN CTIakKMBaIOTCS
CXOJICTBOM BO3pacTa, XOpOIIMM 310pPOBbeM, TeHIEeHLMEN K OpaauKap-I1u B IIOKOeE,
pacipeHreM QyHKIMOHAIBHBIX Pe3epBOB CePAEUYHO-COCYAUCTOM CUCTEMBI 1
BO3MOXKHOCTEe! MX MCIOJIb30BaHMU IpU PU3MUECKIX HArpy3Kax. DTo
00CTOSITEILCTBO, TTO-BUAMMOMY, ONpPENeINI0 UCIOJIb30BaHUEe B COBPEMEHHOM
criopte Tecta PWC 170 (PWC — 3710 niepBbie OYKBBI aHTJIMICKOT'O TePMUHA
«dpusnueckas paborocnocobHocTh» — Physical Working Capacity), KoTopblit
opueHTHUpoBaH Ha gocTikeHue onpeneaeHHon YCC (170 cepaedyHbIX COKpallleHUiA
B 1 MuHyTYy). UcnibiITyeMoMy mpejjiaraeTcsl BHIIOJIHEHE Ha BeJIO3ProMeTpe Uin B
CTEM-TeCTe 2-XMATUMUHYTHBIX HArpy30K YMePEeHHO! MOIIHOCTUA C MHTEPBAJIOM 3
MUH, nociie KoTopbix m3MmepstioT YCC. Pacuetnokaszarenst PWC 170 mpou3BoguTcs
o caenyrouiein popmyre:

170 -
PWC -0 :‘A/1 + (W2 _Wl )—:fl

fz- fl

rie: ‘A/ n ﬂ/ » — MOILHOCTB [IEPBOW 1 BTOPOii HATPY3KH;

f, uf, — YCC B KoHIIe mepBOIl 1 BTOPOI Harpy3KU.

B nacrogmiee Bpems cuntaercs obmenpuaaTeiM, yTo YCC pasHasa 170 yo.mun ~ ',



¢ (U3MOJIOTUUECKOIN TOUKHM 3pEHUS] XapaKTepru3yeT co00il Hauajlo ONTUMaabHOMU
paboueil 30HbI PYHKIIMOHMPOBAHMS KapIMOPECIU-PATOPHOU CUCTEMBIL, ac
METOINYECKON — Havyaja0 BBIPAXKEHHOU HEJIMHEMHOCTA HA KPUBOM 3aBUCUMOCTH
YCC ot momtHocTH pusndeckoi padoTtsl. CyllecTBEeHHBIM (GU3NOI0TUUECKIM
TIOBOJIOM B M0Jib3y BhiOopa ypoBHsI HCC B maHHOI ITpobe CIYKUT U TOT (PaKT, YTO
[IpX 4acToTe myJibca 6oblie 170 yo.MuH ~' pocT MUHYTHOIO 06beMa KPOBU €CIIU
1 IPOUCXOIUT, TO YK€ COMPOBOXIAETCS OTHOCUTEIbHBIM CHIDKEHUEM
CUCTOJIMYECKOr0 00beMa KPOBH.
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ITIpo6a PWC 170 pekoMeHmoBaHa BcemupHoil opraHuzaiyeii 3npaBooXpaHeHus
IJIST OLIeHKY (pU3nIecKoil paboTocnocoOHOCTH YenoBeKka. IlepcrieKTUBbI
HCIIOJIb30BAaHUS 3TOM MPOOKI B CIIOPTE OUEHb IIMPOKM, TaK KaK MPUHIIUII ee
OPUTOJEH IJISI OIpeeaeHUsI KaK O0IIel, TaK1 CrieralibHO padoTOCIOCOOHOCTH
CHOPTCMEHOB.
Jpyroii IMpoOKO pacopocTpaHeHHOI mpoboii sBasieTcs: padpaboraHHblii B CIITA
l'apBapackuii cTen-TecT. DTOT TECT pacCUMTaH Ha OLIEHKY pabOTOCIIOCOOHOCTH y
3J0POBBIX MOJIOABIX JIOJEH, TaK KaK OT UCCedyeMBbIX JULl TpeOyeTcs
3HAUUTEJIbHOE HampsbkeHue. ['apBapacKkuii TeCT 3aKJIl0YaeTcsl B MoJbeMaxX Ha
CTYIIeHBbKY BbIcOTOM 50 cM misg My>kumnH 1 40 cM 1714 3KeHIIIUH B TeYeHUE 5 MUHYT
B Temiie 30 moagbeMoB B 1 MuH (2 mara B 1 ¢). Ilocie okoHYaHus1 paboThI B
teyeHue 30 ¢ BTOpoii MUHYThI BOCCTAHOBJICHUS MTOJCUMTHIBAIOT KOJIMUYECTBO
yIapoB IIyJibca 1 BRIYUCASIOT nHAeKC ["apBapackoro cren-tecta (MI'CT) o
dopmyie:

IIpodoancumenvrocmo

pabomuwi(c) -100

UI'CT= 5.5 ‘Hucano

yoapoe

-1
nyavca(e )
bonee Touno moxuo pacuurath UI'CT, ecnu nmynbe 3 paza — B riepBbie 30 CeKyH[I,
2-11, 3-11 1 4-i1 MuHyT BoccTaHoBieHUs. B aToMm ciiyyae MI'CT BurumcasioT mo

dopmye :

t 100
f,+1,+1y) 2

Urcrt= (

rae: t — BpeMsI BOCXOXIEHMS Ha CTYIEHBKY (C),



fi.f5, f3 — YKCJI0 MyJAbCOBBIX yaapos 3a 30 ¢ 2-i, 3-i1 u 4-ii MUH

BOCCTaHOBJICHUI.

O1eHKY paboTOCIIOCOOHOCTH MpOBOAITHOTAbMMIIE 7.
OnmHMM 13 pacopOCTpaHEHHBIX U TOUHBIX METOJIOB SIBJISIETCS OIpeieieHIe
duzryeckoii paboTOCIOCOOHOCTH MO BEJIMUMHE MaKCUMaJIbHOT'O MOTpeOIeHUs
kuciopojga (MIIK). DTor MeTo BHICOKO olieHuBaeT MexXmyHapoaHast
O0uoJiornueckas mporpaMma, KotTopast peKoOMeHAyeT IJisl OLIeHK! (pU3MIeCKOi
paboTOCIIOCOOHOCTH MCIIOJIb30BaTh MHPOPMALIMIO O BEJIUYMHE a3pOo0OHOM
MPOU3BOIUTEIHLHOCTH.
Tabauuya 7
Onenka pu3n4ecKoii padboToCIOCOOHOCTH MO HHIEKCY
FapBapackoro cren-tecrta (no: Aynuk WU. B., 1979)

nrcr Ouenka
Io 55 Crnabaga
56-64 Huxe cpenneii
65-79 Cpennsg
80-89 Xoporias
90 u 6onee OtimyHas
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Kak n3BecTHO, BeJIMUMHA TTOTPe0IIEMOT0 MBILIIIAMU KUCJI0pOaa SKBUBaJIeHTHA
npousBoauMoit uMu pabore. CiaenoBaTeabHO, NOTpebIeHUE OpraHU3MOM
KUCJIOpoaa Bo3pacTaeT MPOIOPILMOHAIbHO MOIITHOCTU BHIIOIHSIEMOM pabOThI.
MIIK xapakTepusyet cob60oii To mpeneibHOe KOJIMUECTBO KMCI0PO1a, KOTOPOe
MOKET OBITh MCITOJIL30BAHO OPraHM3MOM B €IMHUIYBpPEMEHU.

AspobOHast BO3MOXHOCTh (a3p0o0OHasi MOILIHOCTh) YeJIOBEKa OIpeHesIsieTCs MpexKe
BCEro MaKCUMaJbHOM IIJISI HEr0 CKOPOCThIO MOTpebieHus Kucjaopoaa. Yem Bhilie
MIIK, TeM 6oabiie (TIpy IPOYNX PaBHBLIX YCIOBUSIX) a0COMIOTHASI MOILLIHOCTD
MakcUMaJIbHOM aspo0bHoii Harpy3ku. MIIK 3aBucut ot 1ByX (yHKUIMOHAJIBHBIX
CUCTEM: KUCJIOPOJ-TPAaHCIOPTHOM CUCTEMBI (OpTaHbl JbIXaHUsI, KPOBb, CepPIeUHO-
COCYyJMCTasi CUCTEMA) U CUCTEeMbl YTWIM3aLUM KUCIIOPOa, IIaBHBIM 00pa3oM —
MBIIIIEYHOM.

MakcumajibHOe NoTpebIeHre KUCIOpoJa MOXKeET ObITh OIpeeIeHO ¢ TOMOILIBIO
MaKCUMaJIbHBIX TIpo06 (IIpsIMOii MeTOJ) U CyOMaKCUMalIbHBIX P00 (HempsMoit
Meton). st onpenenenuss MIIK. mpsiMbIM MeTOIOM KMCHOAb3YIOTCS Yallle BCeTO
BEJIOAPIOMETP WM TpeabdaH U razoaHaan3aTtopsl. [Ipn npuMmeHeHUN IPSIMOTO
MeTOJa OT UCIBITYeMOT'0 TpeOyeTcs »KeJlaHue BBIMOJHUTL paboTy 10 0TKa3a, YTo



He BcermagocTmskuMo. IToaToMy 0bU10 pazpadboTaHO HECKOIBLKO METOIOB
Henpsimoro onpeneineHns MIIK, ocHoBaHHBIX Ha auHeliHo# 3aBucuMoct MIIK n
YCC npu pabote ompeneeHHOM MOIITHOCTHA. DTa 3aBUCUMOCTD BhIpaxKaeTcCs
rpaduuecky Ha COOTBETCTBYIOIINX HOMOIrpaMMax. B manbHelileM oOHapy>kKeHHast
B3alIMOCB$I3b OblJIa OMKMcaHa MPOCTHIM JUHEHHBIM ypaBHEHUEM, IIMPOKO
HCIIOJIb3YEMbIM C HaYYHO-TIPUKIAIHBIMU U y4eOHBIMU LIeJISIMU JIJIST
HETPEeHNPOBAHHBIX JIMI] ¥ CIIOPTCMEHOB CKOPOCTHO-CHJIOBBIX BUIOB CIIOPTA:

MITK=1.7 - PTWC,y, +1240

s onpenenenuss MIIK y BeICOKOKBaIn@UIIMPOBAaHHBIX CIIOPTCMEHOB
mukiandeckux BunoB criopta B. JI. Kapniman (1987) nipemiaraeT cieayoLIyio

dopmyay:
MIK=2.2 - PW(C,,, +1070
ITo MHEHUIO aBTOpA, U P M/ C 170 | MIIK nprumepHO B paBHOM CTeIeHU

XapaKTepu3yloT GU3NUEecKyo paboTOCIIOCOOHOCTD UyeaoBeKa: KOaDPuImeHT
KOppeJIuny Mexkny HUMM odeHb BBICOK (0.7-0.9 momaHHBIM pa3IMUHBLIX aBTOPOB),
XOT$ B3aMMOCBSI3b 3TUX TI0Ka3aTeseil 1 He HOCUT CTPOTO JIMHEMHOTO XapaKTepa.
TeMm He MeHee, Ha3BaHHbIE KOHCTAHThI MOTYT OBITh PEKOMEHIOBAHHI B
MpaKTUYECKUX LEeISIX s aHaIr3a TPEHMPOBOYHOTO Mpoliecca.
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5.3. CBSI3b ®MIBNYECKON PABOTOCIIOCOBHOCTH C
HAIIPABJEHHOCTBIO TPEHUPOBOYHOTI' O ITPOIIECCA B CITIOPTE

Onpenenenne pu3MIecKoil pabOTOCIIOCOOHOCTH II0 TECTY P M/ ( 170

IIIPOKO BOIIUIO B IMPAKTUKY CHOPTUBHOI GU3NOJIOTMNA M MEIUIINHEL. B CBSI3M ¢
STUM TOBBICWIACh aKTYaJIbHOCTh BOIIpOCa O JUAarHOCTUYECKOM U
MMPOTHOCTUYECKOM 3HAaUE€HUM TeCTa, O TOM B KaKOil Mepe 3TOT Hecrneuuduueckuii
MoKa3aTesIb MOXeT OBITh MCIIOIb30BaH IJIs ITOMCKa ONTUMAaJIbLHOTO
TPEHUPOBOYHOI'O IIpoIecca CIIOPTCMEHOB Pa3IMYHON CIIelMaIn3allnu.

K HacrosimeMy BpeMeH! MMeEeTCST TOCTaTOUYHOE KOJIMUECTBO UCCIeNOBAHNI 3TOTO
Borpoca. B o61eit popMe oTBeT HaMETHJICS Y:Ke TIpU aHaJIi3e
AHTPOITIOMETPUUECKIX TaHHBIX CIOPTCMEHOB, KOTOPBIE€ TOBOJHHO TECHO
CONpsDKEeHbI C HAIlpaBJIeHHOCTHIO TPEeHUPOBOYHOTO Ipoliecca. Tak. B. JI. Kapnman
1 coaBTopbl (1988) BbhICKa3aau mpeamnojaokeHue (U MoATBEPAUIN €ro MPOCThIMU
dopmynamu 1j1st 60KCepoB U 6OPIIOB) O JIMHEMHON 3aBUCUMOCTU MEXIY Maccoi

TeJa U abCOJIIOTHBIMU BeJINYMHAMU P ‘/‘/ ‘ 170 * BwMmecTte ¢ TeM oHM OTMCTIIN,



4YTO OTHOCHUTEJIbHBIE 3HaUeHUs (B pacuyeTe Ha 1 KT Beca) ¢ HapacTaHWEM MaccChl
TeJla JaXke MMEIOT TeHIEHIINIO K CHIDKEHUIO, MO-BUIMMOMY, 32 CUET YBEJIUUYEHUS
>KUPOBOI TKaHM (6aCKeTOOJMCThI, BATEPHOJIMCTHI).

AHanbonpIre OTHOCUTEIbHbIE BEJINUYNHBI P ‘/‘/ ‘ 170 Ha0JII01al0TCA y

CIIOPTCMEHOB, TPEHUPYIOLIMX KaueCTBO BHIHOCIMBOCTU. 151 60p1IOB 1 OOKCEepoB
B. JI. KapnMman ¢ coaBTopamu (1988) npemnozkun cienyromnme GopMyJIb:

PWC,,, (s 60xcepos) = 15.0 P+ 300,
P WC170 (mns 6opuoB) = 19.0 P +50, roe: P —wmacca Tena.

Bo3mozkHO, cmopTrBHAS TIPpaKTUKA U TTIOATBEPKIAET TaKyl0 3aKOHOMEPHOCTD, HO
PACKPBITh GU3NOJOTUUYECKYIO CYITHOCTh €€ C ITOMOIIbIO TaHHBIX (GOpMYJT He
MIPEeICTaBISIETCS BO3MOKHBIM.

BrisicHeHO, YTO CITOPTCMEHBI CKOPOCTHO-CHJIOBO# Tpymmbl (60pIibl, 00OKCEPHI,

TMMHACThl) OTCTAIOT I10 MTOKA3aTesIM P M/ ( 170 4 MIIK paxe oT MeHee

KBaTM(PUILIMPOBAHHBIX JBIKHUKOB, rpebiioB, pyToonucToB. Guznyeckas
paboTOCIOCOOHOCTHh BHICOKOKBATMGUIIMPOBAHHBIX JILDKHUKOB BhIIIIE, YeM OETyHOB
KaK B OOBIUHBIX YCJIOBUSIX, TaK M B «KJIMMaTUUYECKO» Kamepe TIpU TeMIiepaType
+40 C, a 3ateM Ha «BbICcOTE»3000M.

YuuBepcanbHas 3aBucumMocTb HCC oT MOIITHOCTU pabOThI ITO3BOJISIET B
LUKJINYEeCKIX BUJAX CIIOPTA OLIEHMUBATH CIIeMAIbHYI0 pab0TOCIIOCOOHOCTD IO
casuram YCC B omnpenesieHHOM Iuara3oHe (MeTOIOM TeJIEyIbCOMETPUM) U TI0
CKOPOCTH MepeMelleHs] CIIOpTCMeHa.

HeobxommMo Takke KOCHYTHCSI OTHOM METOIMYECKOM CTOPOHBI T€CTa

P M/( 170 » KOTOpast 0603HaYaIach U TP aHajIM3e COOCTBEHHOTO MarepHasa 1

Ha KOTOpYIO, IO HallleMy MHEHUIO, IToKa obpaliaeTcs HeJOCTaTOUHOe BHUMAaHUE.
DTO — BOIPOC O CNeUUPUUHOCTH IJIs1 CIIOpTCMEHA

227

caMoii TecToBoit Harpy3ku. OueBUIHO, UTO paboTa Ha TpendaHe UIn
BeJiodproMeTpe 0ymet 6ojee MpUBLIYHOM (1 O0J1ee SKOHOMHOI) IS
BEJIOCUIIEIUCTOB, OETr'yHOB, JIBDKHUKOB, UeM IIJISI CIOPTCMEHOB JPYTUX
cnenuann3anuii. BoaMoXHO, UTO ¢ 3TUM YaCTUYHO CBSI3aHbI M YIIOMUHABIIIECS
y3Ke pasinuus mapamMeTpoB Ppu3nueckoin paboToCIIoCOOHOCTU MeX Iy I'PYyIIoi
0oKcepoB, 60pILIOB, TUMHACTOB 1 I'PYMIION JILDKHUKOB, I'peb1IoB, (GyTOOJIMCTOB.

HeKOTOpBIe aBTOPLBI CUUTAIOT O6H.[CHpPIHHTBII>i TECT P ‘/ ‘/ ‘ 170 HEOOCTAaTOYHO



nHGOPMATUBHBIM JJIS1 psija BUIOB CIIOpTa U MpeajiaraloT pa3aeibHOe BbIMOJHEHUE
Harpy3Ky KaKk HOraMu, Tak ¥ pyKaMu, yKa3bIBasl YTO COOTHOILIEHWE (PU3NIECKOMN
paboTOCIIOCOOHOCTY HIZKHUX M BEPXHUX KOHEYHOCTEN IpeTepIieBacT
CYILIIECTBEHHbIE BO3pACTHbBIE N3MEHEHNS.

5.4. PESEPBBI ®U3UYECKON PABOTOCIIOCOBHOCTH
AXTyanbHOCTh JaHHOTO pa3fejia 00yCclaoBJeHa TeM, UTO COBPEMEHHbIE BHICIINE
CIOPTUBHBIE TOCTUKEHMSI HEBO3MOXKHbBI 0€3 MaKCUMaJIbHOTO HaIPSDKeHUS
du3rUYecKrX u N1yXoBHBIX cui yenoBeka. CiaenoBaTeabHO, 3HAHUE ATUX
3aKOHOMEPHOCTE He0OXOOMMO KaK TpeHepy, GU3MOJIory U CIIOPTUBHOMY Bpauy,
TaK 1 CaMOMY CIIOPTCMEHY.

O061meduznonornyeckoe 3HaueH1ue 3Tou MpoobaeMbl COCTOUT B TOM, YTO Ha
MprUMepe CIIOPTUBHOM HNeITeTbHOCTA OHA PacKpbIBAaeT 3HaUeHME TIJIAaCTUUYHOCTHU
HEPBHOI CHCTeMbl KaKIJIsl peaKlii CpOYHOM aganTaluy, TaK v ISl
dopmMupoBaHus CIOXKHBIX (PYHKIIMOHAIBHBIX CUCTEM JOJTOBPEMEHHOTO 3HAUESHUS
(ITaBnos M. I1., Op6enu JI. A., Anoxun I1. K.). Eciu npu aTom yudecthb
BbhIcKazaHHY0 elle M. M. CeueHOBBIM MBIC/Ib 00 YHUBEPCAJbHOCTH MBILLIEYHOTO
COKpallleHUs], KaK BaKHEHIIIeTo JKM3HEHHOI'0 aKTa, TO CTAaHOBUTCSI OUEBUIHBIM, UTO
npob6jeMa pe3epBoB PprU3NMUECKON pabOTOCIIOCOOHOCTH COMPSDKEHA CO MHOTUMU
dyHImaMeHTaIbHBIMU 3aKOHaMU 00111eli (PU3MOJIOTUM YeIoBeKa.

Haubonee BaxkHOI XapaKTepUCTUKOI pe3epBHBIX BO3MOXKHOCTEI OpraHmu3Ma
SIBJISIETCSI aJanTalliOHHAsI CYIIHOCTh, 3BOJIIOLIMOHHO BhIpaboTaHHAasI CIIOCOOHOCTD
opraHu3Ma BbIIep>KUBaTh 00JIbIIYIO, yeM 00bIuHO Harpy3ky (bpectkun M. I1.,
1968). UccnenoBanune ¢pusanmiyeckoil paboTocrnocoOHOCTH criopTcMeHa (0COOeHHO
BBICIIIEN KBaJIUdUKALINN) HaeT YHUKAIbHBIN (paKTUUYECKUIA MaTepraa JIJIsk OLIEHKU 1
aHajM3a GYHKLUA opraHr3Ma B 30He BUIOBBIX IIpedeJbHbIX HallPsSDKeHUIA.
ITosTOMY MOXXHO CUMTaTh, UTO JUMUTUPYIOLIMMU PakTopamMu pu3ndeckoit pabo-
TOCIIOCOOHOCTU CHOPTCMEHA SIBJISIIOTCSI MHIWBUAYaJlbHbIE Mpenesibl 1C-
MOJb30BAHUS UM CBOMX CTPYKTYPHO-QYHKIIMOHAIBHBIX PE3€PBOB pa3INUYHbIX
opraHoB U cucteM. B tabauie 8 (maHHbIe pa3IMUHLIX aBTOPOB) MpeacTaBIeHbI
OCHOBHBIE CBEIEHMUS MO XapaKTEPUCTUKE (PYHKIIMOHAIbHBIX PE3€PBOB MPU
dusnueckoii pabore pasHOl MOITHOCTU. M3 MaTepuaioB 3Toil TabOIUIIbI ClIeayeT,
4YTO OCHOBHBIMU pE€3€pBaMU SIBJISIFOTCSI
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dyskmoHanbHble Bo3MoxkHocTH LIHC, HepBHO-MBILIIEYHOT0 armnapara, Kapauo-
pecnMpaTOPHOM CUCTEMBI, MeTaboIMUYeCKre 1 OMORHEPTeTUUECKIE MPOLIECCHI.
OueBUIHO, YTO MPU Pa3IUYHBLIX MOIIHOCTSIX pabOTHI U B pa3HBIX BUOAX CIIOpTa
CTEINeHb YJ4acTUs 3TUX CUCTEM OylIeT HeOJUHAKOBOIA.



Tabauya 8

DyHKIIMOHATBHEBIE pe3epBhI IPU GU3NUYECKON paboTe pa3IMIHOM MOIITHOCTU

MomHoOCTh padoThl ABTOpHBI
MakcumajabHas CyoMakcumMaabHas boabmas VYMmepennas
'nmukonus, AT, bydepHbie cucTeMsl, Pesepsrl kapauo- |Pe3epsrl BogHo- |A. C.
Kp®; pesepsrl HelporymopajiabHasi pecnupaTOpHO  |coseBoro Mo3zxyxuH,
HEPBHO-MBIIIEYHOI |peTysnust GyHKIIAA 10  |CUCTEMBEI, obMeHa, roko- |1979
CHUCTEMBI MO IeP>KaHIIO TJIIOKO3HI, 3bI; TJIIOKOHEOTe-
romeocrasa aspOOHBIX He3, UCIT0JIb30-
IPOLIECCOB U BaHUe XUPOB
roMeocTasa
3amacel AT AnpobOHO-aHa’pOoOHBIT | A3pOOHO- AnpoOHBI H.A.
u Kp® o0OMeH, TITI0KO03a aHa’POOHBIN obMeH; Tirroko3a |Crerrou-
o0OMeH, ITTUKOTEH |KpoBH, 3amachl |kuHa, 1984
MBIIIIL] IJIMKOTeHAa
AHas3po06HBII 00MeH;| AHa3pOoOHBI 0O0MeH, Ycunenne AnpoOHBIt H.A.
3anackl AT® u Kp® |nmorpebiaenne kuciaopona |PpyHKIMIA Kapauo- (0OMeH, domuH,
pecnupaTopHOii |orpaHudeHHble |[1984
CHUCTEMEI, SHEPTOTPAThI
aspoOHBbIli 0OMeH
®docoarennas AspobHO-aHaspoOHBI | A3poOHO- PezepBhr SI.M. Ko,
BHepreTuYecKast 0o0MeH, pe3epBbl Kapauo- |aHa3pOOHBIHI TJTIOKO3BI, 1986
crucTeMa pecnupaToOpHOM cUCTeMbl|0OMEH, 3amachl  |TJIMKOTeHa;
TJIIOKO3BI 1 HCIIOIb30BaHUE
IJIMKOTeHa KUPOB;
€MKOCTBhOKHCJIN-
TEJIbHOM
CHUCTEMBI
AnakraTHBIN JlakTaTHBII PezepBhr Pezepshr B.M.
SHEPTeTUYEeCKUIil SHEPTeTUYECKUI pe3epB |adpobHO- okucaureabHoro |Kannaus,
pe3eps aHa’pOOHOTO dpochopunmpo- 1992
obMeHa BaHMUSI, UCHOJIb-
30BaHUE XXKUPOB
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HpI/I pa60Te MaKCUMaJIbHON MOILIHOCTA BBHUAY €€ KPAaTKOBPECMCHHOCTH I'-TaBHBIM

SHEePTeTUUEeCKUM pe3epBOM SBIISIIOTCS aHadpoOHbIe mponecchl (3amacATdu Kpd,

aHa3POOHBIN ITTUKOJIN3, CKOPOCTh pecnHTe3aAT®), a GYHKIIMOHAIBLHBIM PE3EPBOM




— CMOCOOHOCTb HEPBHBIX LIEHTPOB MOAIEeP>KUBATh BEICOKMIA TeMII aKTUBHOCTH,
coxpaHsIsl Heo0XoauMble MeXIIEHTpaJIbHbIe B3auMOCBsI3u. [Ipu aToii paboTe
MOOMJIM3YIOTCS Y PACIIMPSIIOTCS PE3€PBHI CIILI U OBICTPOTEI.

I1Ipu paboTe cybMakcruMaabHOM MOIIHOCTUOMOJOTUUECKN aKTUBHBIE BellleCTBA
HapyllIeHHOTo MeTabojin3Ma B O0JIBIIOM KOJIUYECTBE MTOCTYIIAIOT B KPOBb.
JleiicTBYSI Ha XeMOpeLenTOPhl COCYI0B U TKaHEl, OHU PedIEKTOPHO BbI3bIBAIOT
MaKCHMaJIbHOE MOBBIIIeHNe QYHKINN CepieYHOCOCYIUCTON U IbIXaTeTbHOMN
cucteM. Eiie 60abi1eMy MOBBIIIEHNIO CUCTEMHOTO apTepUajbHOTO TOHYcCa
CHOCOOCTBYIOT Ba30IUJISITATOPU TM-TIOKCUYECKOT'O MPOUCXOXKIECHUS,
CHOCOOCTBYIOIINE OMHOBPEMEHHO YBEINYEHUIO KATUJIJISIPHOTO KPOBOTOKA.
DOyHKIMOHAILHBIMUY pe3epBaMU IIpH padoTe cyOMaKCcMaJIbHOM MOIITHOCTH
SIBASIOTCSI OydepHble CUCTEMBI OpraHU3Ma U pe3epBHasI MIeJJOYHOCTh KPOBU —
BaskKHelIre GakTophl, TOPMO3SIIME HapylleHue TOMeocTa3a B yCIOBUSIX
TMNOKCUX Y1 UTHTEHCUBHOTO IIMKOJIM3a; JajJbHellllee ycruieHne paboThl Kapauo-
pecnupaTOpHON cUCTEeMbl. 3HAUMMBIM OCTaeTCs TJIMKOJUTUYECKUN BKJIal B
01103HEePreTUKyY paboTarOIUX MBIIIL 1 BLIHOCIMBOCTh HEPBHBIX LIEHTPOB K
WHTEHCUBHOM paboTe B YCIOBUSIX HENOCTATKa KUCIOPOAaA.

IIpu paboTe 60JbIION MOIITHOCTH (PU3NOJIOTUUECKIE pe3ePBLI B 00ILIEM Te K€, UYTO
U IIpU cyOMaKCcUMaJIbHOI paboTe, HO TepBOCTEeNIeHHOE 3HaUeHUEe UMEIOT
cienyroie GpakTophl: Moaaep>kaHe BHICOKOI0 (OKOJIOIPEeIbHOI0) YPOBHS
pabOThI KapIMO-peCOUPATOPHON CUCTEMBI; ONITUMAIbHOE IIepepacnpeneieHne
KpOBHU; pe3epBbl BOILI U1 MEXaHU3MOB (U3NUECKOUN TepMoperyJsiuu. Psa aBTopoB
SHEPTreTUYECKMMHU pe3epBaMU TaKoil pabOThl CUMTAIOT HE TOJbKO a3pOOHbIe, HO U
aHa’pOOHBIE MPOLIECCHI, a TAKXKE META00JIU3M KHUPOB.

IIpu paboTe yMepeHHOII MOLITHOCTU pe3epBaMU CYXKaT IIpeebl BHIHOCIMBOCTHU
ITHC, 3amackl rMKoreHa u IJit0Ko3bl, a TAaKXKe SKUPbI U TIPOLIECCHI
IJIFOKOHEOTeHe3a, MHTEHCUBHO yCHIMBaloluecs mpu crpecce. K BaxKHbIM
YCJIIOBUSIM JJIATEJILHOTO 00ecrneuyeHus] TaKoi paboThl OTHOCST pe3epBhbl BOIBI 1
cosieit 1 3pHEKTUBHOCTH MPOLECCOB PU3NUIECKON TEePMOPETYIISLIAN.

OO0wmue cBeIeHUsI O pe3ePBHBIX BO3MOXKHOCTSIX Pa3/IMUYHBIX 3B€HbEB CUCTEMbI
TpaHCIIOPTa KMCIOpoia MpencTaBiieHbl B Tabauite 9. M3 Tabauiibl 9 BUIHO, UTO
HanOOJbIINM (IBaallaTUKPATHBIM) pe3epBOM ajanTanuu objamaeT cucTeMa
BHeIIHero nbpixaHus. Ho maxke mpu Takmx ee (pyHKIIMOHAIbHBIX BO3MOXHOCTSIX OHA
MOXKET BHOCUTH OIpeieIeHHbI BKJIal B OrpaHuYeHre GU3nIecKoin
paboTOCIIOCOOHOCTH CHOPTCMEHA.

ArnnapaTkpoBooOpallleHHsI 3aHMMaeT 0cob0e MECTO, ITOCKOJIbKY SIBJSIETCS

230
Tabauua 9



IlpeneabHble CABUTM B BHCIEPaJbHBIX CHCTeMaX NPH MbIIIEYHOH padoTe
(o B. I1. 3arpsinckomy, 3. K. Cynumo-Camyiinno, 1976)

IToka3zaTean B nokoe | IIpu dpusnvec- KpatHocth
Koii padore H3MEeHEeHU |
YacrtoTa cepaeuHbIX coKkpamieHnii B MuH. |70 220 3
ApTepunanabHoe IaBJIEHUE, MM PT. 2
CT.,CCTOIMUeCKOe ApTepHraabHOe 120 200 2
IaBJIeHNE, TUACTOINIECKOe 4
ApTepuanbHoe JaBieHUe, IyJILCOBOE 80 40 3
Y napHbiit 066eM KpoBU, M MunyTtHBIN (40 160 8
00beM KpOBU, J1 ApTepHUO-BEeHO3HAsI 60 180 4
pa3HuIa 1o Kuciaopony, 06.% 4.5 40 6
YacroTra gpIxaHus B MUH. 410 16 10
I'mybuna mpIxaHus, i 0.5 60 20
MuHYTHBIN 00beM OBIXaHU, JI 6 5
IMotpebiieHne KUcaopona, J*MUAH ~ ! 0.25 120 20
BolneneHue yriiekuciaoro rasa, aemMus ~ ! 0.2 54
20

OCHOBHBIM JIMMUTHPYIOIIAM 3B€HOM TpaHcHopTa Kuciaopoga. Kpome Toro,
CepIEeYHO-COCYIUCTAsI CUCTEMA CIY>KAT TOHKUM MHIMKATOPOM IIeHbI aTanTalin
opraHm3Ma K pa3JIMYHbIM (haKTopaM BHEIIHEN cpeabl M K GU3NUYECKIM HaTrpy3KaM.
OO0 5T0i1 3Ke ee poar CBUIETEN bCTBYIOT GOpMUPOBaHIE TaK Ha3bIBA€MOI'O
«CITOPTUBHOTO CEPAIa» M YYaCTUBIIKECS B ITOCIETHEE BpEMSI
TIpeanaToJOrnuyecKe U MaToJOrnuecKre n3MeHeHs GYHKIMN cepalia Ipu
BBICOKMX CITOPTUBHBIX Harpy3kax. K umciy Takix n3amMeHeH!iT MOKHO OTHECTH
HapyIIEHNS CepIeYHOro pUTMa, BOSHMKHOBEHNE CUHAPOMa TUCTpoduM MrIoOKapaa
BCJIENICTBUE (GPU3NUECKOTO ITepeHaIpsbKeHNs U IPYTUe CIBUTH.

B Tabauie 10 rmoka3aHo, 4TO cepIeyHO-COCYIUCTAsI CcTeMa 00JiagaeT MOITHBIM
pe3epBOM IIepepacIipeaeeHs] KpOBOTOKA, W II0 €T0 CyMMapHOU MOIIIHOCTHY Ha
TIEPBOM MECTe CTOUT CKeJIeTHasI MyCKyJiaTypa.

Cpeny Bcex OpraHoB M TKaHEM MBIIIILI 3aHUMAIOT IVIaBEHCTBYIOIIEe ITOJI0KEeHIE
110 CBOEMY BJIMSIHUIO Ha IIEHTPaJbHYIO TeMOINHAMHUKY. DTO 00BICHSIETCS
00JIBIIION Maccoii cKeneTHBIX MBI (0Koo 40% Macchl Tejla) M UX CIIOCOOHOCTHIO
K OBICTPOMY M3MEHEHUIO YPOBHS GYHKIIMOHAJIHLHON aKTUBHOCTH B IIMPOKUX
npeneax: B COCTOSIHAM TTOKOSI KPOBOTOK B IMOITEPEYHO-TIOI0CATHIX MBIIIIIAX
coctapiasieT 15-20% ot MmuHyTHOro o6bema Kpou (MOK), a ipu TseKesoil paborte
oH MoxeT gocturath 80-85% or MOK.
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Tabauya 10



PacnpenesieHne KpoBOTOKA B NOKOe M NP (PpU3MYECKHX HArpy3Kax

pa?»JII/I‘IHOﬁ UHTCHCHUBHOCTH

(no H. M. Amocosy 1 H. A. bpenaety, 1975)

Opransl ITokoit dusnueckasa Harpyska
Jlerkag Cpenassa Tsoxemas

Ma| , |MA, |Md, |Mad .
Opransl 1400 24 1100 | 12 600 3 300 1
OprolIHOMI 1100 19 900 10 [ 600 3 250 1
IOJIOCTH 750 13 |75035| 8 750 4 750 3
[Moukn 250 4 0 4 750 4 1000 4
Mosr
Cepaue
CkeneTtHas
MYCKynaTypa 1200 21 4500 | 47 | 12500 | 71 | 22000 | 88
Koxka 500 9 1500 | 15 | 1900 | 12 600 2
I pyrue opraHbl 600 10 400 4 300 3 100 1
Hmozo 5800 100 |9500 |100 (17500 (100 (25000 |[100

B mamy 3amadyy He BXOIMJI aHAJIM3 OMOXMMHUYECKIX OCHOB (PM3MUECKOM
pabOTOCIIOCOOHOCTH CIOPTCMEHOB. DTOM ITPOo0OIeMe TTOCBSIIEHBI MHOTHIE Pa0OTHI
6moxmumukoB criopta. Ho ecTh 1Ba 0MOXMMHUUYECKUX acrekTa, 6e3 KOTOPhIX
HEBO3MOXKHO paccMaTpuBaTh GU3NOJIOTHUECKHE pe3epBhl pabOTOCIIOCOOHOCTH
yenaoBeKa. Bo-nmepBhrIX, 3T0 OMO3HEpreTMYecKoe odecriedeHrne MbIILIEYHOT'O
COKpallleHHsI, KOTOpO€ BBICTYIIA€TB POJIM pe3epBHOI0 akTopa IIpU Harpy3Ke
pa3IMYHOM MOIITHOCTH M HaIlpaBJI€HHOCTU (GU3NUECKOUN padOTHI.

BTopoit aciekT — 3T0 peryjupyroiiasi pojb MeTaboJaUTOB, 00pa3yOLIMXCs ITPpU
MBbIIIEUYHOM NesATeIbHOCTH, KOTOPBIE SIBJISIIOTCS ITyCKOBBIM 3B€HOM (Uepe3
XeMOpeLeNTOPhl) LIEHTpaJIn3aliy KpoBooOpallleH!s, IPensITCTBYIOIIEH
HapylIeHUIo ToOHyca cocyaoB. COBUTY OMOXUMUYECKX KOHCTAHT IIpHU
HAIIpsDKeHHOM MbIIIeUHOI paboTe (MeTaboJInuecKuii aunao3, TUIIOKCHUS 1
TUMNOKCE-MUSl, TUTIepKaITHUSI) SIBJISIFOTCS TakKoke BasKHEUIMMU (akTopaMu ped-
JIEKTOPHOM 1 TYMOPAJILHOM PETySalny pa3InyHbIX 3BeHbeB Kapauo- V
pecrMpaTOPHON CUCTEMBI, BKIIOUasl bIXaTeJIbHBINA 1 COCYIOIBUTATEIb-HbII
LIEHTPHI.

Bce niepeunicieHHoe BhIllle PyHKIIMOHAIbHBIE pe3epBbl GU3NUECKOMN
paboTOCIIOCOOHOCTH HOJKHBI pacCMaTpUBaThCs He U30JIMPOBAHHO, a BO
BpEeMEHHOI, TMHAMUYeCKOI B3auMocCBg31. I1oaToMy mocTpoeHne NTpeHn-
POBOYHOTIO Mpoliecca, 1 BOCCTAaHOBUTEIbHBIX MEPONPUSITUIA, U peadMIMTalun
TOJKHO OBITh TOXKE TMHAMWYECKIM U KOMIUIEKCHBIM, YYUTHIBAIOIIM
pa3HooOpa3ue agjanNTUBHBIX ITIEPECTPOEK B OpraHn3Me criopTcMeHa npu pu-



3MYECKMX Harpy3kax ¥ 3aKOHOMEPHYIO MOCJIeJ0BaTEeIbHOCTb UX BKIKOUEHUS U
(yHKIIMOHMPOBAH M$ HAa BCEX ATamnax €ro >KM3HeIesTeIbHOCTH.
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6. DU3NOJIOT'NYECKHME OCHOBBI YTOMJIEHUS CITOPTCMEHOB
TeopeTnueckoe 1 NpaKTUYECKOE 3HaYeHWE MPOOIeMbl YTOMIEHUSI OIIpeaesieTCs
TEM, UTO €€ 3aKOHOMEPHOCTHU SIBJISTFOTCSI PU3NOJTOTUUECKOU OCHOBOM
paboTOCHOCOOHOCTH YeIoBeKa M HayYHOI OpraHu3alyy Tpya. DTo Mpexkie BCEro
npenamnojaraeT NprUBeaeHNE YCIOBUI Tpyda yeJdoBeKa B COOTBETCTBUE C €r0
MCUX0(PU3NOTOTNUECKIMI BO3MOXHOCTSIMU.
6.1. OIPEJAEJEHUE U ®U3NOJOTI'NYECKUE MEXAHU3MbI
PA3BUTUA YTOMJIEHUS
YTomneHnue siBisieTcsl BaxKHelIIel mpooaeMoit (pU3MogI0orud cnopTa 1 OTHUM U3
Haubosiee aKTyaJbHbIX BOIIPOCOB MeIUKO-0MOI0rMUeCcKOi OLeHKH
TPEHUPOBOUYHOU 11 COPEBHOBATEJIbHON NEeITEeIbHOCTU CIIOPTCMEHOB. 3HaHUE
MeXaHU3MOB YyTOMJICHUS U CTaIUi €ero pa3BUTHUS MO3BOJISIET IPaBUIbHO OLIEHUTH
GyHKIIMOHAILHOE COCTOSIHKE U pabOTOCIIOCOOHOCTh CIIOPTCMEHOB U JOJIXKHO
YUYUTHIBATHCS TIpU pa3paboTKe MepOIpUSITUIA, HallpaBJIEHHbIX Ha COXpaHEHNeE
3J0POBbS U TOCTUXKEHNE BHICOKMX CIIOPTUBHBIX pPe3yJIbTaTOB.
K Hacrosiemy Bpemenu nMmeetcst okojio 100 onpeneneHnii TOHATUS YTOMIIEHUST 1
psin Teopuii ero poucxoxaeHust. Oouire GopMyJIMPOBOK caMo I10 cebe
yKa3bIBaeT Ha €llle HeIOCTaTOYHOE 3HaHME 3TOr0 CJIOXHOTO SIBJICHUS U €T0
MexaHu3MoB. C pU3M0I0rn4ecKoii TOUKM 3peHUsT YTOMJIEHUE SIBIISIETCS
(GYHKIIMOHAILHBIM COCTOSIHMEM OpraHu3Ma, BhI3BAHHBIM YMCTBEHHON WX
duznyeckoii paboToii, IIpy KOTOPOM MOTYT Hab/II0IaThCsI BPEMEHHOE CHIDKEHUE
paboTOCIIOCOOHOCTH, M3MEHEeHNE (PYHKIIMIA OpraHrM3Ma U MOSIBJICHUE
cyobexkTuBHOrO oiyiieHus ycraaoctu (CononkoBA.C, 1978). Ucxons u3 aToro,
MIPUHSTO BBIOEASATH IBa OCHOBHBIX BUOA YTOMJIECHUS — PU3NUYECKOe U
YMCTBEHHOE€, XOTSI TaKOe JieJIeHrne TOCTaTOYHO yCJIOBHO.
Takum o6pa3om, riaaBHBIM U 00bEKTUBHBIM MIPU3HAKOM yTOMJICHHUS YeJoBeKa
SIBJISIETCSI CHIDKEeHUE ero paboTtocrnocobHocTr. OaHAKO MOHIKe-- HUe
paboTOCIIOCOOHOCTU HE BCeTa SIBJISIETCSI CUMIITOMOM YTOMJIEHUS.
PaboTocrmoco6HOCTh MOXKET CHU3UTHCS BCAEACTBUE MTpeObIBaHNS YeI0BeKa B
HeO0J1aronpusITHBIX YCIOBUSX (BBICOKASl TEMIEpaTypa U BIaKHOCTh BO3/yXa,
MOHIDKEHHOE MapliaibHOE JaBjeHue KMCIOopoaa BO BAbIXxaeMoOM Bo3nyxe u ap.). C
IPYroil CTOPOHHI, IJUTeIbHAs paboTa C yMepeHHbBIM HaIlpsDKeHEeM MOKET
MpOoTeKaTh Ha (OHE BBIPAZKEHHOTO YTOMJIEHUS, HO 0€3 CHIKEHUSI
Mpou3BoAUTeNbHOCTU. ClenoBaTeIbHO, CHIDKEHNE pab0TOCIIOCOOHOCTH SIBJISIETCSI
MPU3HAKOM YTOMJIEHUS TOJILKO TOI'[a, KOrJa M3B€CTHO, YTO OHO HACTYIIMIO



BCJIENICTBME KOHKPETHO BBLITTOJHEHHOU (PM3NUECKON I YMCTBEHHOM padoThl. [Tpu
YTOMJIEHUH pabOTOCIIOCOOHOCTh CHIKAeTCsl BpeMEHHO, OHa OBICTPO
BOCCTaHAaBJIMBAETCS IIPU €XKeTHEBHOM OOBIYHOM OTIBIXE.
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CocTostHMe YTOMJIEHUSI UMEeT CBOIO TMHAMUKY — YCUJIMBAeTCS BO BpeMs pabOThI
1 yMEHbIIIaeTcsl B Ipoliecce OoTabIXa (aKTUBHOI'O, IACCUBHOIO U CHA). Y TOMJIEHUE
MOXKHO paccMaTpUBaTh KaK €CTeCTBEHHOE HOPMIIIbHOE (PYHKIIMOHAJIbHOE
COCTOSIHME OpraHu3Ma B Ipoliecce Tpya.

JpyruM BaxkHBIM KpUTEPUEM OLIEHKN YTOMJICHUS SIBJISIETCSI UBMeHeHe QyHKIIMIA
opraHusMma B repuo padboTsl. IIpy 3TOM B 3aBUCMMOCTU OT CTEIIEHU YTOMJICHUS
GyHKIIMOHAIBHBIE CIBUTY MOTYT HOCUTh pa3JIMUHbIN XapakTep. B HauanbHOM
CTaIuM YyTOMJIEHUS KJIMHUKO-(OU3NOJIOTUUYECKNE U IICUX0(PU3NOTOTUYECKIe
MOKa3aTeJIM OTJINYAIOTCSI HEYCTOMUYMBOCTHIO M pa3HOHAIIPAaBJIEHHLIM XapaKTepoM
U3MEeHEeHUI, OJHAKO UX KojebaHusl, KaK MpaBUJIO, HE BBHIXOIST 3a MpeIeIbl
dusmosormyecknx HopMaTUBOB. IIpy XpOHMYECKOM YTOMJIEHNH, 1 OCOOEHHO
repeyToOMJIeHUH, UMeEeT MeCTO OJHOHAIMpaBIeHHOe 3HAUNTEJIbHOE yXYyIIIeHe
BceX QYHKIIMOHAIBHBIX MOKa3aTeJeil opraHn3Ma ¢ OJHOBPEMEHHBIM CHUKEHUEM
ypoBHS npodeccruo-HanbpHoaesTeabHocTHUenoBeKa(ComonkoBA.C, 1978,1990).
IIponiecc yroMmyieHNs XapaKTepu3yeTcs 1 ellle OJHUM MPHU3HAKOM —
CyOBEKTUBHBIM CUMIITOMOM, YCTAJIOCTBIO (TSZKECTh B TOJIOBE, KOHEUHOCTSIX,
00111381 ¢J1ab0CTh, pa30UTOCTD, BSUIOCTh, HEJOMOTaHUE, TPYTHOCTh BBIIOJTHEHUS
paboThI U T. 1.). A. A. YXTOMCKUIT yCMOTpeJ B yCTaJOCTU HE TOJILKO
CcyOBbEeKTUBHBIN MPU3HAK HAJIMYMS Pa3BUBAOILIETOCS YTOMIECHHSI, HO M HEUYTO
Ipyroe u 0oJiblliee, YTO UMeeT BeChbMa BaxkKHOe IpakKThudecKoe 3HaueHune. OH
CUMTAJI, UTO YCTANIOCTh SIBJISIETCSI OMHOBPEMEHHO U «HATypaJbHBIM
npenymnpeauTesieM yToMiaeHns». Oulyias ycTajloCcThb, YeJI0BEK CHIZKAET TeMIT
pabOTHI MJIM BOBCE €€ IIpeKpalllaeT. DTUM CaMbIM IIpeJOTBpalaeTCs
«(OYHKIIMOHAIBHOE MCTOIIEHIE» KOPKOBBIX KJIETOK 1 00eCTIeunBaeTCs
BO3MOXKHOCTb OBICTPOI'0O BOCCTAHOBJIEHUSI pabOTOCIIOCOOHOCTH UeaoBeKa. ABTOp
CUMTAaJ OLIYIIeHNE YCTAJIOCTH OJHUM M3 HanboJjiee YyBCTBUTEIbHBIX MTOKa3aTeaei
YTOMJIEHUSI.

OnHako BHIPAXKEHHOCTD YCTAJOCTH HE BCETIa COOTBETCTBYET CTEIIEHU YTOMJICHMS,
T. €. 00bEKTUBHBIM IPSIMBIM M KOCBEHHBIM ITO0Ka3aTesIsIM paboTocriocooHocTu. B
OCHOBE 3TOr0 HECOOTBETCTBHS B IIEPBYIO oUepeab JIEKUT pa3Hasi SMOLIMOHaJIbHAsI
HaCTpoiiKa paboTarolIero Ha BhIOJHsIeMY0 paboTy. [1py BeIMOTHEHUN PUSITHOMN
WIN COLMAJIbHO-3HAUMMOM pabOoThI, IIPY BHICOKOM MOTHUBAIIMM paboTaroiiero,
YCTaJIOCTh He BO3HMKAET Y HETO B TeUEHUE IJINTEIHLHOTO BpeMEHMU.

Hao6oport, nipu 6eciiesbHOM, HEMHTEepeCHOM paboTe YCTalOCTh MOXKET



BO3HUKHYTb, KOTJIa 00BEKTUBHO YTOMJIEHIE WM BOBCE ellle He HACTYNUJIO, WU
BBbIPaXKEHHOCTh €ro JaJieKO He COOTBETCTBYET CTEIIeHU YCTaJIOCTH.
CnenmoBaTeabHO, OIWH M TOT K€ MPU3HAK YTOMIIEHHS SIBJIsIETCS MHOOPMATUBHBIM
TOJIbKO B KOHKPETHBIX YCIOBUSIX NEsITeJIbHOCTU U IIPU ONpelieIeHHOM COCTOSIHUMN
opranm3ma. [loaTomMy 1151 KOHCTAaTallKA YTOMJIEHHS B KaXKIOM BHIEe PaOOTHI
1eJecoobpa3HO UCHOJb30BaTh OCOOBI HA0OOP MPSAMBIX M KOCBEHHBIX MOKa3aTeJIeH,
aJeKBaTHBIN IS JTAaHHOTO BUIA TPYIa.
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HacTtoiiunBble MONBITKA MHOTUX HUCCIIeqoBaTeIell IPOHUKHYTh B TaiiHbI
GU3NOIOTMIECKIX MEXaHM3MOB COCTOSIHUASI YTOMJICHUS TIPUBEIN K HAKOTLICHUIO
OOILIMPHOro 3KCIepuMeHTaIbHOro MaTepuaia. Ha ocHoBe 3THX JaHHBIX OBLIO
CO3IaHO MHOT'O TUIIOTE3 M TeOPHii, HO B HACTOSIIIEee BpeMsI B KaueCTBe
CaMOCTOSITEJIbHBIX OHM MOT'YT BBICTYTIATh TOJILKO B MCTOpHUUECKOM acrekTe. K nx
YUCJY CJIeAyeT OTHECTU TEOPHUIO UCTOILLIEHMST SHEPTeTUUYECKX PECYPCOB B MBIIIIIAX
IHndda (1868), Teoputro 3acopeHnst MBI TpoayKTamu oomeHa Ildarorepa
(1872), Teoputo oTpaBieHuss Metabonutamu Beiixapaa (1902) u Teoputo
3amynieHus (BciencTBue HemocTaTtka Kuciiopona) Gepsopna (1903). Bee atn Tak
Ha3bIBaeMble JIOKATLHO-TyMOpPaJIbHbIe TEOPUM He TIOJJTHOCThHIO BCKPHIBAIOT
MeXaHM3Mbl yTOMJIEHHs], TaK KaK B KaUeCTBE €r0 OCHOBHOM MPUYMHBI
paccMaTpUBAIOT JINIIb MECTHbIE N3MEHEHMS B MBIIIIEYHOM TKaHU, 1 YaCTHHIE
CIBUTH IIPUHUMAIOTCS 3a ob1ue nmpouecchl. OMHAKO Kaxkaasi U3 3TUX TeOpUil
MpaBUJIbHO OTpaxkajia OJHY M3 MHOTMX CTOPOH CJIOXKHOIO IIpolecca YyTOMJICHUS.
Haubonee pacripocTpaHeHHas1 B Hallleil cTpaHe LIeHTpaJIbHO-HEepBHAsI TeOpUs
yTomieHus, cpopmyaupopaHHas M. M. CeueHoBbiM B 1903 roay, BcecCTOpoHHE
pa3BUTHUS U JOMOJHEeHHasd A. A. YXTOMCKUM, CBSI3bIBA€T BOBHUKHOBEHUE
YTOMJIEHUSI TOJBKO C AeSITeJIbHOCTbIO HEPBHOI CUCTEMbI, B YaCTHOCTU, KOPHI
Oonpimx noxymapuid. [Ipy aTOM mIpenmnonaraaoch, 9To OCHOBOI MeXaHM3Ma
YTOMJICHUS SIBJISIETCS OcJIabeHe OCHOBHBIX HEPBHBIX IPOIIECCOB B KOpe
rOJIOBHOTO MO3ra, HapyllleHre NX YPaBHOBEIIEHHOCTH ¢ OTHOCUTEILHBIM
npeobiagaHreM mpolecca Bo30y>KaeHus Had 0oJjiee ociaabieHHBIM ITPOLIECCOM
BHYTPEHHETO TOPMOKEHNS 1 pa3BUTHEM OXPAHUTEIHLHOTO TOPMOKEHHS.

OnHakKo CoOBpeMeHHbIE J1eKTPOPU3NOIOTUIECKIE U OMOXMMNYECKUE METOIbI
HCCJIeOBaHUS U TIOJIyUYeHHbIE Ha X OCHOBE JKCIIepHMMeHTaiibHbie TaHHbIe He
MTO3BOJISTIOT CBECTH IIPUUMHBI YTOMJICHUS K U3MEHEHHNSIM B KAKOM-TO OJTHOM OpraHe
WJIN CUCTeMe OpraHOB, B TOM UHCJIe HepBHOU cucteMe. ClienoBaTeabHO,
MIPUICHIBATH BOSHMKHOBEHNE TTIEPBUYHOTO YTOMJIEHMST KaKOM-TOO OIHOM
crcTeMe HermpaBOMepHO. B 3aBMCMMOCTHI OT cocTOSTHUS PYHKIIMIA OpraHU3Ma U
XapakTepa JesITeJIbHOCTHU YeloBeKa IMepBUYHOE BOBHUKHOBEHUE YTOMJICHUS



BapMaTUBHO M MOXKeT HAOJII0IaThCd B pa3]IMUHBIX OpraHaX M CUCTeMaX OpraHu3Ma.
MpuiieyHast paboTa cBsi3aHa ¢ BOBJIEUEHUEM B IeITeIbHOCTh MHOTUX OPTaHOB U
dopMupoBaHEM B OpTaHU3MeE CIIelMaJIbHON QYHKIIMOHAIBHON CUCTEMBI
aJarnTanuu, odbecreuynBaroleil KOHKPEeTHYIO OedTeabHOCTh YesioBeka. IToaToMy Ha
CHIDKeH1E paboTOCIIOCOOHOCTH BIIMSIET BOBHUKHOBEeHNE (PYHKIIMOHATbHBIX
M3MEHEHMI He TOJIBKO B HEPBHOI CHICTeMeE, HO 1 B IPYTUX pabodnX 3BEHBSIX —
CKeJIETHBIX MBIIIIAX, Opra-HaXIbIXaHUsI, KPOBOOOpaIlleHUsI, CUCTEME KPOBH,
JKeJie3aX BHYTPEHHEN cekpelnu U Ip. TakuM o6pa3oM, COTJIacHO COBPEMEHHBIM
MpeNCTaBIEHUSIM O PU3NUECKOM YTOMJIEHUU, OHO CBSI3aHO, BO-TIEPBBIX, C
pa3sBUTHEM
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GyHKIIMOHANTBHBIX U3MEHEHNI BO MHOTUX OpTaHax M CUCTEMaX, BO-BTOPHIX, C
pa3IMUYHBIM cOYeTaHNEM IeITeJITbHOCTA OPraHOB U CUCTEM, YXYIIIeHe ¢YHKIIAIA
KOTOPBIX HaOII0JaeTCs TPy TOM WU MHOM BHUIle PU3NUECKUX yITpasKHEHUI.
ITosToMy co3maHue o01Iel Teopun 0 GUBNOIOTUUECKIX MeXaHN3MaX YTOMJIEHUS
He MO3KET OCHOBBLIBAaThCI Ha OTHEJILHBIX CCTeMaX OpraHn3Ma U JOJKHO
YUYUTHIBATh BC€ MHOroobpa3ye U BapuaTUBHOCTh XapaKTepa CIABUTOB QYHKIINMA,
00YCIOBIMBAIOIINX Ty WIN UHYIO OeITeIbHOCTh YejloBeKa. B 3aBucuMoCTH OT
XapakTtepa paboThl, ee HAIPSPKEHHOCTHU U TIPOIOIKUTEIBHOCTH BeIyIllasl pojib B
pa3sBUTUM YTOMJIEHUS MOXKET MIPpUHALIEXKATh pa3InYHbIM (QYHKIIMOHAILHBIM
CUCTEMAaM.
Hrak, yromaeHune gBasieTcss HOpMaJlbHOU PU3MOIOrNYecKol peakirueil opraHn3mMa
Ha paboty. C OIIHOU CTOPOHBI, OHO CIIY>KUT OYe€Hb BaKHBIM I pabOTaromniero
yeaoBeKa PaKTOpoOM, TaK KaK MPEMnsITCTBYET KpailHEMY MCTOIIEHUIO OpraHn3Ma,
MEPEeXOIy €ro B IAaTOJIOTMUYECKOE COCTOSIHIE, SIBJISIICH CUTHAJIOM HEOOXOINMOCTH
MpeKpaTUTh paboTy M MepeiiTu K oTabIXy. Hapsany ¢ aTuM, yroMjieHue urpaet
CYIIIECTBEHHYIO POJb, CIIOCOOCTBYS TPEeHMUPOBKEe QYHKIINI OpraHn3Ma, ux
COBEPILIEHCTBOBAHUIO 1 pa3BUTH 0. C Ipyroii CTOpOHBI, YTOMJIEHUE BEIET K
CHIDKEHUIO paboTOCIIOCOOHOCTH CIIOPTCMEHOB, K HEOKOHOMUYHOMY
pacXoIOBAaHUIO SHEPIUM U YMEHBIIIEHNIO (PYHKIIMOHAIILHBIX pE3EpBOB OpraHU3Ma.
DTa cTOpOHA YTOMJICHUS SIBJISIETCS HEBBITOIHOM, HapyLIaloLIe JJIUTeIbHOe
BBITIOJIHEHNE CIIOPTUBHBIX HATPY30K.

6.2. DAKTOPBI YTOMJIEHUA N COCTOSAHMUE

®YHKIIN OPTAHU3MA

OcHOBHBIM (aKTOPOM, BBI3BIBAIOIINM yTOMJIEHHE, IBAsIeTCS Pu3ndecKas
WINYMCTBEHHAs Harpy3Ka, namaromas Ha abdepeHTHbIE CUCTEMBI BO BpeMs
pabOoTHI. 3aBUCUMOCTD MEXKIY BEJIMUMHOI HArPy3KU U CTEMNEHbIO YTOMIIEHUS
MOYTH BCceraa ObIBaeT JMHEUHOM, TO €CTh YeM 0OoJIbllle Harpy3ka, Tem bosee



BbIpak€HHBIM 1 paHHUM $IBJsIeTCS yTomaeHue. [loMrnMo abCoIOTHON BeIMUNHBI
Harpy3Ky, Ha XapaKTepe pa3BUTHUS YTOMJIEHUS CKa3bIBA€TCS eIle U s ee
0CO0EHHOCTE, cpeay KOTOPBIX ClIedyeT BhIAEeANUTh: CTaTUUEeCKUI NI
IMHAMUYECKUIA XapaKTep Harpy3Ku, MOCTOSIHHBIM WJINM NepUOINYECKU ee
XapakTep U MTHTEHCUBHOCTb Harpy3Ku.

Hapsiny ¢ ocHoBHBIM (pakTOpoM (paboueit Harpy3Koiil), BeAylLIUM K YTOMJIEHUIO,
CYLIECTBYET PsiO JOMOJHUTEIBHBIX WIN CIIOCOOCTBYIOLINX (PaKTOPOB. DTU
dakTophl camu 1o cebe He BenyT K pa3BUTUIO YTOMJIEHHSI, OTHAKO, COUETAasICh C
IeliCTBIEM OCHOBHOTO, CIOCOOCTBYIOT 00Jiee paHHEMY 1 BbIPAa’KEHHOMY
HacCTYIUIEeHUIO yTomieHMs1. KuncaynonoJHUTeIbHBIX (aKTOPOB MOKHO OTHECTH:

* (hakTOpHI BHEIIHEN cpeabl (TeMIlepaTypa, BJIa’)KHOCTb, Ta30BbIi COCTaB,
OapoMeTpuyecKoe JaBjeHue 1 Ip.);
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* (aKTOpBhI, CBI3aHHbBIE C HAPYIIEHUEM PEXMMOB Tpyla U OTIbIXA;

e (akTOophl, 00YCIOBIEHHbIE U3MEHEHNEM IPUBBLIYHBIX CYTOUYHBLIX OMOPUTMOB, U
BBIKJIIOUEHNE CEHCOPHBIX pa3apaKeHUIA;

* couuagbHble PaKTOPHI, MOTUBALMS, B3AUMOOTHOILIEHUSI B KOMaHIe U JIp.
CyObeKkTUBHbBIE 1 O0OBbEKTHUBHBIE IPU3HAKMA YTOMJIEHUSI BeCbMa MHOI000pa3Hbl, U
MXBBIPA>KEHHOCTHbB3HAYNUTEJILHOM Mepe 3aBUCUT OT XapaKTepa BBINOJIHSIEMbIX
yIpa>kKHeHUI U MICUX0(PU3M0JI0TNYecKX ocobeHHocTel yeaoBeka. K
CYyOBbEeKTHUBHBIM IIpU3HAKaAM YTOMJIEHUSI OTHOCUTCS YYyBCTBO yCTaJOCTH, O0IIIee 1IN
JnokanbHoe. [Ipu 3TOM nosiBIIsIIOTCS 60JIM U YyBCTBO OHEMEHHSI B KOHEUYHOCTSIX,
MOSICHULIE, MBIIIIIAX CIOMHBI U 11IeU, XXeJIaH!e IIPeKpaTUTh paboTy WIM UBMEHUTD €€
PUTM U IIP.

Eme 6o1ee pazHooOpa3HbIMU SIBJISIIOTCS 00bEeKTUBHBIE NTpu3HaKu. [1pu 1r060om
BHUJI€ YTOMJIEHMS OeTajlbHOEe 00CIeq0BaHe MOXKET OOHAPY>KUTh U3MEHEHMS B
xapakTepe QyHKIIMOHUPOBaHUS JI000i CUCTeMbl OpraHnu3Ma, HaunHasi OT
IBUTATEIbHOM, CEPAEUYHO-COCYIUCTOM U LIEHTPAJIbHOM HEPBHOM CUCTEMBI M KOHYAasI
TaKUMU, Ka3aJ10Ch ObI, HE CBSI3aHHBIMU C HEIOCPEICTBEHHOI pabOoTOl cCUCTeMaMU,
KakK TIMIieBapuTeIbHas U BblAeauTeabHas. Takoe MHOroobpasne n3aMeHeH1il oTpa-
>KaeT 3aKOHOMEPHOCTH (PYHKILIMOHUPOBAHMS OpraHn3Ma KakK e IUHOTO0 LeJIOr0 U
XapaKTepu3yeT HeIlloCpeICTBeHHbIe peaklny obecriedeHrs: ¢GyHKIIMOHAIbHOMN
Harpy3Ku, a TakKxKe aganTallMOHHbIE 1 KOMIIEHCATOPHbIE CIBUTH.

IIpu yTomMaeHn cO CTOPOHBI LIEHTPaAbHON HEPBHOI CUCTEMbl OTMEUAIOTCS
HapylleHre MEeXIeHTpaJbHbIX B3aUMOCBSI3€eli B KOpe roJIOBHOIO MO3ra,
ocJiabjeHne yCa0BHO-pe(IEKTOPHBIX PeaKIINiA, HEPABHOMEPHOCTD CYXOXKMJIbHBIX
pedJiekcoB, a IpU MepeyTOMJIEHUN — pa3BUTHE HE-BPO30IOI00HBIX COCTOS HU 1.
M3MeHeHus1 cepaedHO-COCYIUCTON CUCTeMbl XapaKTepU3YIOTCS TaXUKapIue,



J1aOMIBHOCTBIO apTepUaJIbHOIO JaBJaeHUS, HealeKBAaTHBIMU peakKLMSIMU Ha
IO3UPOBAHHYIO (U3NYECKYIO0 HATPY3KY, HEKOTOPHIMU 3JI€K-
TpoKapauorpadpuueckuMu cusuraMu. Kpome Toro, cHimKaeTcs HachIIeHUE
apTepuaJbHON KPOBU KUCIOPOAOM, y4UalllaeTcs IbIXaHUe M YXyIIIaeTcs JerouyHast
BEHTUJISILIVS, KOTOpask IpU MepeyTOMIECHUN MOKET CYIIECTBEHHO YMEHbIIAThHCS.
B xpoBu cHIZKaeTCs KOJIMUYECTBO SPUTPOLIUTOB 1 TeMOTrJIo0OMHa, OTMeJaeTcs
JIEMKOLINTO3, HECKOJIBKO YyrHeTaeTcs ¢daromydTapHasi aKkTUBHOCTbD JIEUKOLIUTOB U
yMEHbIIIaeTCsI KOIUYeCTBO TpoMOonuToB. IIpu mepeyToMyieH MHOTIa OTMEYaroT
00JIe3HEHHOCTb 1 yBeJIMUeHMe MedeHr, HapylleHue 0eJIKOBOTO U yIieBOIHOTO
obMeHa.

OpnHako Bce 3T U3MEHEeHMs He BO3HUKAIOT OJHOBPEMEHHO 1 He pa3BUBAIOTCS B
OJJHOM M TOM Ke HampapiaeHuu. Mx nuHaMuka onpenensieTcs psiaoM
3aKOHOMEPHOCTEM, 1 JIUIIL OOHAPYKUB 3TU 3aKOHOMEPHOCTU, MOKHO HE TOJIBKO
MOHSITh XOJI Pa3BUTUSI YTOMJIEHMSI, HO U JaTh IPaBUJIbLHYIO
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OLIEHKY COCTOSIHUIO YeJ0oBeKa M aKTMBHO MPOTUBOAEHCTBOBATh pa3BUBAIOILIEMYCSI
YTOMJICHHUIO.

HM3MmeHeHns BO3HUKAIOT B IIEPBYIO oUyepelb B T€X OpraHax M cUCTeMaX, KOTOphIe
HEeIMoCpeaCTBEHHO OCYIIECTBIISIIOT BBINIOJHEHME CIIOPTUBHOM AesareabHocTU. [1pu
dusnueckoii paboTe — 3TO MBIIlIeYHas CUCTeMa U IBUTaTeIbHBINA aHAIU3aTOP.
OngHoBpeMEHHO U3MEHEHHUSI MOTYT MOSIBISITLCS B T€X CUCTeMaX M OpraHax,
KOTOpbIe 00ecneynBarOT (PYHKIIMOHUPOBAHNE STUX OCHOBHBIX pabOTaroIMUX
cuCcTeM—IbIXaTeJIbHOM, cepaeyHO-COCYIUCTOM, KpoBU U Ap. C Ipyroil CTOPOHHI,
MOXeT ObITh M TaKO€ IOJOXEHHE, KOrJa y>XKe MMeeT MeCTO CHIPKeHHe (YHKIUMA
opraHu3Ma (OCHOBHBIX U 00eCIIeUnBaIOIIMX CUCTEM), a CIIOPTUBHAsI
paboOTOCITIOCOOHOCTH €llle COXPaHsIeTCsI Ha BLICOKOM YPOBHE. DTO 3aBUCUT OT
MOPaJIbHO-BOJIEBBIX Ka4eCTB CIIOPTCMEHa, MOTUBALlUU U Ip.

M3MmeHeHus: B HEKOTOPBIX CUCTeMaX, He CBSI3aHHBIX HEIIOCPEICTBEHHO C
obecrieyeHreM BBINIOJTHEHNS CIeaJIbHbBIX yIIpaxXHEHUN, IIpU YTOMJIEHUN UMEIOT
NPUHLUIIMAIBHO MHOM reHe3 U JU00 SIBJISIIOTCSI BTOPUYHBIMU, UMEIOIIUMU 001N,
HecnenudUIecKii XxapakTep, TM00 UMEIOTPEryJISITOPHOE WU KOMIIEHCATOPHOE
3Ha4yeHUe, TO eCTh HaIlpaBJieHbl Ha cOajjaHcupoBaHue (PYyHKIIMOHAIBHOT'O
cocTosiHUsI opraHu3ma. M3 ckazaHHOToO CTaHOBUTCSI OUEBUIHBLIM, UTO Bedylllee
3HA4YECHNE B Pa3BUTUU SIBJICHUI YTOMJIEHUSI MIMEET LIEeHTpaJIbHAsI HEPBHAsI CUCTEMa,
obecrieunBaroasi MHTErpalyo BceX CUCTEM OpTaHMU3Ma, peryJisiuio 1
nprucnocobjieHre 3TUX CUCTEM BO BpeMsl paboThl. Bo3HUKIIIME B mpolecce
yTOMJICHUSI M3MeHeHUsI GYHKIIMOHAJILHOTO COCTOSIHUS 1IEHTpaJlbHOM HEPBHOM
CUCTEeMBbI OTpaxkaroT, TAaKUM 00pa30oM, IBOMCTBEHHBIN MPOLIeCC — M3MEHEHUS,



CBSI3aHHBIE C MEePECTPONKON (PYHKIIMOHUPOBAHUS PETYJIMPYEMBIX CUCTEM, U
CIBWUTY, BOSHUKAIOIINE B CBSA3U C IPOILIECCOM YTOMJIEHUS B CAMUX HEPBHBIX
CTPYKTYpax.
YToMmaeHne nMHaMUYHO I10 CBOEM CYIITHOCTU U B CBO€M pa3BUTUU MMeEET
HECKOJIBKO II0CJIEJOBATEIbHO BO3HUKAIOIINX NPpU3HAKOB. IIepBbIM IIpHU3HAKOM
BO3HUKHOBEHMUSI YTOMJICHUS IpU PU3NIYECKOl paboTe SIBIsIETCSl HapylleHue
aBTOMAaTUYHOCTHU paboumx OBIDKeHUI. BTOpoil mpu3HaK, KOTOpBIA HanboJjiee 4eTKO
MOXKET OBbITh YCTAHOBJIEH — 3TO HapyllleHWe KOOpAMHaLK IBrkKeHuii. TpeTuit
MpY3HAK — 3HAYMTEIbHOE HANPSDKEHNE BereTaTUBHBIX (QYHKLWNA IIpr
OJHOBPEMEHHOM MaJeHNUM MIPOMU3BOIUTEILHOCTH pabOThI, a 3aTEM U HapyllIeHUE
CaMOTO BereTaTMBHOI'0 KOMIIOHeHTa. [Ipyn BeIpakeHHBIX CTENEHSIX YTOMJIEHUS HO-
BbI€, MaJIO YCBOEHHBIE JBUIraTeIbHbIE HABLIKA MOT'YT YTraCHYTb ITOJHOCTHIO. [1pn
5TOM OYE€Hb YaCTO PACTOPMAKMBAIOTCS CTaphble, O0Jiee IIPOUYHbIE HABBIKA, HE
COOTBETCTBYIOIIME HOBOII 00CTaHOBKE. B CIIOPTHBHOM IpaKTUKE 3TO MOKET
CIIY>KATh NPUYMHOM BOZHUKHOBEHMS PA3JIMYHBIX CPBIBOB, TPABM U T. 1.
238

6.3. OCOBEHHOCTHU YTOMJIEHUA I1PU PA3JIMYHbBIX BUJTAX

OU33NYECKHUX HATPY30K

OnHMM 13 OCHOBHBIX IPU3HAKOB YTOMJICHUS SIBJISIETCSI CHUDKEHIE pa-
00TOCIIOCOOHOCTH, KOTOpasi B MPOLIECCe BBLITIOJIHEHUS pa3InYHbIX (PU3NUECKUX
yHOpaKHEeHUI U3MEHSIeTCS 110 pa3HbIM IIPUUMHAM; IIO3TOMY U (PU3UOJIOTUUECKIE
MeXaHU3MbI pa3BUTUSI YTOMJIEHUSI HeOoNMHAKOBbI. OHU 00y CI0BIE€HBI MOLIIHOCTBIO
paboThI, €€ IIUTEIbHOCTHIO, XapaKTepPOM YIIPa>KHEHUM, CIOXKHOCTBIO X
BBIIIOJIHEHUS U TIP.
I1Ipu BBITIOJIHEHNM HUKJINYECKOM pabOThl MAaKCUMaJIbHO MOILIIHOCTU OCHOBHOM
OPUYNHON CHIDKEHMS pabOTOCIOCOOHOCTU M pa3BUTHUS YTOMIIEHUS SIBISIETCS
yMEHbIIIEHNE TTOABMKHOCTU OCHOBHBIX HEpBHBIX mpoueccoB B IIHC ¢
npeobyiagaHueM TOPMOXKEHMS BCAENCTBUE OONBIIOro NoTokKa 3¢ depeHTHOM
UMIYJIbCAllMM OT HEPBHBIX LIEHTPOB K MBbILIIAM U apPepeHTHBIX UMITYJILCOB OT
paboTarolMX MBIIII K HeHTpaM. Pa3pylinaercs pabodas cucreMa
B3alIMOCBSI3aHHOI aKTMBHOCTU KOPKOBBIX HelipoHOB. KpoMme Toro, B HelipoHax
majaeT ypoBeHb cogepskanusg AT® u kpeatuH-pocdaTa, U B CTpYKTypax Mo3Ta
MOBBIIIAETCH COMIEPKaAaHE TOPMO3HOTO MEIMATOpa — raMMa-aMUHOMACISTHON
kucaoThl. CyliecTBeHHOE 3HaU€HUEe B pa3BUTUU YTOMJICHUS IIPU 3TOM UMEET
n3MeHeHre QYHKIMOHAJIBLHOIO COCTOSIHUSI CAaMUX MBIIIIL, CHIDKEHUE UX
BO30YIMMOCTH, JaOMJIILHOCTH M CKOPOCTH paccaabieHus.
ITpu nuknuueckoit pabore cyOMaKCMMaJIbHOM MOIITHOCTU BeIYIIUMU NpUYMHAMU
YTOMJICHUS SIBJISIOTCS YTHETCHUE NEITEIbHOCTU HEPBHBIX [IEHTPOB Y U3MEHECHUS



BHYTpEHHEI cpelbl opraHnn3ma. IIpmurHa 3Toro — 000 HEJOCTATOK
KUCI0pOoJa, BCIeICTBUE KOTOPOTO pa3BUBAETCsI TU-TIOKCeMUs], cHKaeTcs: pH
KpoBH, B 20-25 pa3 yBeImunBaeTCs ColeprKaHe MOJIOYHOM KUCIIOTHI B KPOBH.
KucnoponHslii 1oAT 1ocTUTaeT MaKCUMaIbHBIX BeanduH — 20-22 1.
HenookucneHnHble mpoayKThl 0OMeHa BelleCTB, BCAChIBAsICh B KPOBb, YXYIIIAIOT
IesITeJIbHOCTh HEPBHBIX KIeTOK. HampspkeHHast mesiTeIbHOCTh HEPBHBIX LIEHTPOB
oCyIIecTBIsIeTCs Ha (poHE KUCITOPOTHON HEIOCTATOYHOCTHU, YTO ¥ MPUBOIUT K
OBICTPOMY Pa3BUTUIO YTOMJICHUS.

IHuxnnyeckast paboTa 00JBIION MOITHOCTUA IIPUBOIUT K Pa3BUTUIO YTOMJIEHUS
BCJIeACTBUE OUCKOOPIMHALIMM MOTOPHBIX U BeTeTaTUBHBIX PyHKIMi1. Ha
MPOTSLKEHUN HECKOJIbKMX IECITKOB MUHYT HOJIKHA TMONAep>KUBaThCS BechMa
HampspkeHHast padoTa cepaeyHO-COCYIMCTON U ObIXaTeJIbHOM CUCTEM IS
obecrieuyeHnsI THTEHCUBHO paboTarollero opraHm3dMa Heo0XoIMMbIM KOJIUYECTBOM
kuciaopoja. Ilpu 3Toit paboTe KMCIOPOTHBIN 3aIIPOC HECKOJIBKO MPEBHIIIAET
OTpeOIeHNe KUCIOPOaa U KUCIOPOTHBIN noar nocturaeT 12-15 1. CyMmapHBIit
pacxom 3HepruM IIpu Takoil paboTe oueHb BeJIUK, Ipu 3ToM pacxonyercs no 200 r
IJTFOKO3bI, YTO IPUBOIUT K HEKOTOPOMY €€ CHIKEHHIO B KPOBM.
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ITponcxomut Takke yMeHbIIIeHEe B KPOBA TOPMOHOB HEKOTOPHIX XKeJie3
BHYTpeHHel cekpeluu (runodusa, Haano4YeYHUKOB).

JIIUTeIbHOCTh BBIMOJIHEHMST IUKINYECKOM paboThl yMepEeHHOU MOIIIHOCTH
MPUBOAUT K pa3BUTUIO OXpaHUTeIbHOTO TopMoxkeHus B ITHC, ncroieHmto
SHEPropecypcoB, HANPsDKeHUIO GYHKIINN KUCIOPOATPAHC-TIOPTHOM CUCTEMBI,
>KeJie3 BHYTpeHHel CUCTeMbl 1 M3MeHeHNI0 oOMeHa BellecTB. B opranusme
CHIKAIOTCS 3aIachl TJIMKOT€HA, YTO BelIeT K YMEHbBIIEHUIO COIepsKaHMUs TITIOKO3bI
B KpOBU. 3HaUUTEJIbHAsI TOTEePsI OpTaHU3MOM BOJIbI U COJIei, U3BMEHEeHHe X
KOJIMUYEeCTBEHHOI'0 COOTHOILLIEHMSI, HApyIlIeHe TepMOPETYJISIUM TaKKe BEIYT K
MMOHIDKEHUIO pab0TOCIOCOOHOCTH 1 BO3HUKHOBEHUIO YTOMJIEHHUS Y CIIOPTCMEHOB.
B MexaHmn3Me pa3BuTHSI YTOMJICHUS NPU IIATEILHON (U3MUECKOi paboTe MOTyT
UTPATh OIpeNeAeHHYIO pOJib U3MEeHEeHUsT 0€JIKOBOTO 0OMeHa 1 CHIDKeHUe YHKIINI
JKeJie3 BHyTpeHHel cekpelun. I1py 3ToM B KpoBU CHIKAeTCsl KOHIIEHTpaIUs
IIFOKO— 1 MUHEPaJIKOPTUKOUIOB, KAaTeX0-JTaMUHOB 1 TOPMOHOB LIMTOBUIHOM
KeJe3bl. BenencTBue 3TUX U3BMEHEHU, aTakke Bpe3yJibTaTe JJUTEIbHOTO
BJIMSTHUSI MOHOTOHHBIX appepeHTHRIX pa3ipaskeHUl B HEPBHBIX LIEHTpax
BO3HMKAET TOPMOKEHNE. YTHETEHUE NesITEIbHOCTH 3TUX LIEHTPOB IIPUBOIUT K
CHIDKEHUIO 3(PPEKTUBHOCTU PETyISIINN IBMKEHUN 1 HapYIIeHUIO X
KoopauHauuu. [1pn 1uTeaTbHOM BBHIOJTHEHUN PabOThl B pa3HbIX KIMMAaTUYECKUX
YCJIOBUSIX Pa3BUTHE YTOMJIEHUSI, KDOME TOTO, MOXKET ObITh YCKOPEHO HapyIlIeHUEeM



TEPMOPETYISLNN.
ITpu pa3snanMyHbIX BUAAX alUKJIMYECKUX IBVKEHUI MeXaHU3MBbl pa3BUTUS
yTOMJIEHMSI TaKxKe HeOqMHAKOBbI. B yacTHOCTHU, IIpU BHIMOIHEHNMN CUTYALIMOHHbBIX
yIIpaxkHeHUH, IPU pa3HBIX popMax paboThl IIepeMEHHO MOIIHOCTU 0OJIbIIINe
Harpy3KM UCHBITHIBAIOT BBICILINE OTIEJbl TOJJOBHOIO MO3Tra 1 CEHCOPHBIE CUCTEMBI,
TaK KaK CIIOpTCMeHaM He00XOIMMO ITOCTOSSHHO aHAIU3UPOBATh NU3MEHSIONIYIOCS
CUTYalNIO, MIPOrpaMMUPOBATh CBOU NEUCTBUS M OCYIIECTBIISITh MEPEKIIOUEHNE
TeMIIa ¥ CTPYKTYpPhI IBUKEHUIA, YTO U IPUBOIUT K pa3BUTUIO yToMJeHUs. B
HEKOTOPHIX BUJaX cropTa (Harmpumep, ¢yTodoJ1) CyllecTBEHHAas! pOJib IIPUHAIJIEKUT
HEJO0CTaTOYHOCTHU KHUCIOPOTHOTO 00ecneueHrsI U Pa3BUTHUIO KMCJIOPOJHOIO IOJITa.
ITpu BBHITIOJIHEHMM TUMHACTUYECKUX YIIPAKHEHUI U B € IMHOOOPCTBAX, YTOMJIEHNE
pa3BUBaeTCs BCAEICTBUE yXYOIIEHUS MPOIYCKHOM CIIOCOOHOCTY MO3ra 1
CHIDKEHUS GYHKIMOHAJIBHOTO COCTOSIHUS MBI (YMEHbIIAeTCsl UX CUjia U
BO30YIMMOCTb, CHUZKAETCSI CKOPOCTh COKpallleHusI 1 pacciaabueHus). Ipu
cTaTU4YecKoi paboTe OCHOBHBIMM MPUUMHAMU YyTOMJICHUS SIBJSIIOTCSI HEIIpephIBHOE
HarpsDKeHe HEPBHBIX LIEHTPOB W MbIIIIL, BBIKIIOUEeHUE OeSITeIbHOCTU MeHee
YCTOMYMBBIX MBIIIEUHBIX BOJIOKOH M 00JIBIION MOTOK addepeHTHBIX U
3¢ PepeHTHBIX UMITYJILCOB MEXKIY MBIIIIIAMA 1 MOTOPHBIMU LIEHTPaMMU.
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64. ITPEAYTOMJIEHUE, XPOHUYECKOE YTOMJIEHUE U

INEPEYTOMJIEHUE

B nmocnenHue necsatuiieTusl BRIIBUHYTO MpeICTaBIeHUE O IPEIyTOMIICHUN WIN
CKPBITOM YTOMJIEHUU, TI0J] KOTOPBHIM ITOHUMAETCSI HaTludure Ipupadore
CYILIECTBEHHBIX (PYHKIIMOHAIbHBIX NU3MEHEHUI CO CTOPOHBLI HEKOTOPBIX OPraHOB U
CHUCTeM, HO KOMIIEHCUPOBAHHBIX APYrUMU GYHKIIUSIMU, BCIEICTBHAE YETo
paboTOCIIOCOOHOCTD YeJIOBeKa COXpaHsIeTCs Ha IpeskHeM ypoBHe. Takas
TpaKTOBKA HavaJbHBIXSIBJIEHUI YTOMJIEHUS BIIOJIHE oIpaBaaHa. JleficTBUTEIHbHO
P BBIMOJHEHNM HEKOTOPBIX MUKJINYECKUX YIIpaskKHeHUH (Jierkas aTjaeTuka, ber
Ha KOHbKaX M JbDKaX, BEJIOTOHKU, IMJ1aBaHKUeE) IIpU HEU3MEHHOI CKOPOCTHU
IBYDKEHMSI OTMeJaeTcsl yJallleHre TeMIla M yMeHbllleHre IJIMHEI 11ara (rpebka).
CHIKeH1e e CKOpOCTHU IMepeaBIKeHNs] HauMHaeTCsl JIUIIb TOraa, Korjaa yJa-
IIeHe TeMIla yKe He KOMIIEHCHpYeT YMEeHbIIeHNe 111ara Win KOraa TeMIT TakKe
HaumHaeT ypexxaTbces. IIpr 3ToM BaxkHO MOIUYEpKHYTh, UTO yUallleHUe TeMIla 1
yMeHbIIIeHe 111ara BO3HMKAET 3aI0JIT0 IO TOr0 BpeMEHM, KOTda IIJIsl ClIOPTCMeHa
CTaHOBUTCSI HEBO3MOXKHBIM COXPAHATh UCXOHbIE BEJIMYNHBI 3TUX TTOKa3aTeeil.
AHaJorMyHO 3TOMY ToaAep:KaHe Heo0XoIuMoro pabodyero ypoBHsI MUHYTHOTO
obbeMa nbpIxaHus (1 COOTBETCTBEHHO, IMOTPebIeHNST KUCI0POJa) BO3MOXKHO 3a
CUET MOBBILIEHUS YaCTOTHI IbIXaHUs, KOMIIEHCUPYIOIIEro MOHMKEHEe Ty OMHbBI



IbIXaHWSI B HaYaJIbHble MOMEHTHI yToMmieHMs (puc. 27). CinenoBaTellbHO, TaKUe
paHo
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Puc. 27. Hsmenenua munymmuozo oosema dvixanusa (MOJI), wacmomot dvixanus
(9) u eayounot dvixanus (I'J]) 6 npouecce beza
Ilo abcyucce: epems, MuH, yugpol ceepxy — memnepamypa mead; no opouHame:
cneea — MO, a/mun, u 471, 60./mun, cnpasa — I'J1, a.
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BO3HMKAIOIIe M3MEHEHNST HOCAT IpOoGIIaKTUIECKNI XapaKTep, OHA HalpaBaeHBI
Ha TIpeayTpexxIeHre Uin 3a0ep>KKy pa3BUTHUSI YTOMJIEHUSI U CBUIETEIbCTBYIOT O
COBEPIIECHCTBE PETYJISIIUN Pa3IMIHLIX OPTAHOB W CHCTEM.
Taku M 00pa3oM, pa3BUTHE CKPBLITOI'O YTOMJIEHUS 00yCIOBI€HO N3MEHEHUSIMU
KOOpIWHAIIAM IBUTATEIbHBIX U BETeTATUBHBIX PYHKINIA 0€3 CHIDKEHUS
3¢ deKkTUuBHOCTU paboThl. B puznonornueckoM MexaHnu3mMe BOSHUKHOBEHUST 9TOU
CTaguM yTOMJIEHUS BakHasl poJib MPUHAIIEXKUT YCIOBHBIM pediekcaM 1
pa3BUTHUIO BKCTpanoiasanuu. biaaromaps uM Xopoio TpeHNPOBAHHBINA YeJIOBEK
3HAYMTEJILHO JIyUllle MCIoAb3yeT (PyHKIIMOHATbHBIE pe3epBbl OpraHu3Ma IJjs
cMeHbI GOPM KOOpIMHAIINY IBUTATEIbHBIX U BET€TaTUBHBIX (PYHKIIWIA C LIETbIO
MpeIOTBPAICHUS U OTCPOUKU Pa3BUTUSI YTOMIICHUS.
HMHorma cKphITYIO CTaIuI0 YTOMJIEHHS Ha3bIBAIOT ellle KOMIIEHCUPOBAHHOM, a Ipu
CYIIECTBEHHO BBIPpaK€HHBIX MPHU3HAKaX YTOMJIEHNS — IeKOMIIEHCUPOBAHHOMN
dopmoit (Monorapos B.J1., 1986). Takast knaccudukaiys yTOMJISHHS, Ha HalIl
B3IJISI, SIBJISIETCS HEYIa9HOM Kak 110 opMe, TakK U I10 COlep>KaHMI0. Y TOMJICHIE
— BTO HOpMaJIbHas peaklnsl opraHn3Ma Hapaboty. KomrieHcanmst 1 ocobeHHO
IeKOMIIeHCalns PyHKIINI — 3TO COBOKYMHOCTh PeaKkLMii opraHn3Ma Ha
MMaTOJIOTMYECKIUE TIPOIIECCHI, Ha MOBpeXXIeHNs B opraHax 1 cuctemax. CoenHeHne
HOPMaJIbHOTO (PYHKIIMOHAJILHOTO COCTOSIHUSI OpTaHU3Ma C IaTOJOTMYECKUMU €ro
MIPOSIBJICHUSIMU HEKOPPEKTHO U TepsieT BCIKUIA (PU3MOJIOTMUECKUI CMBICT KakK B



TEOPETUUECKOM IUIaHe, TaK U 0COOEHHO IIpU pa3paboTKe IMpaKTUIeCKIX
MEPONPUSITHIA TI0 TIpeNyNpeXKIeHNIO pa3BUTUA yTomiaeHus. [loaTtomy Hanboee
1ejaecoodpa3HoO BBIIEISITH IPOCTO YyToMIeHHe (0e3 Kakux-1100 orpeneaeHnit) Kak
HOpMaJibHOe (PYHKIIMOHAJIbHOE COCTOSIHME OpraHn3Ma BO BpeMs pabOThI, IpU3HAKHI
KOTOPOT'0 MOJHOCTBIO MCYe3ai0T Mocjie 00BIYHOTO (perjiaMeHTUPOBAHHOTO)
otnbixa. [Ipy mmTeabHON WIM MHTEHCUBHON paboTe, HAapyIIeHUN PeXXNMOB TpyIa
U OTIbIXa CUMIITOMBI YTOMJICHUS] KYMYJUPYIOTCS 1 OHO MOXKET ITePEXOIUTh B
XpoHudeckoe yromyueHue u nepeyromuenue (ComonkoBA.C, 1978).

XpOoHNYECKOE YTOMJIEHIE — 3TO MOrpaHNYHOE (PYHKIIMOHAIBbHOE COCTOSIHIE
opraHm3Ma, KOTopoe XapakTepusyeTcsl COXpaHeHUEeM K HavyaJly ouepeIHOro
TPYIOBOI0O MUKJIA CyOBEKTUBHBIX M O0BEKTUBHBIX IIPU3HAKOB YTOMJIEHUS OT
Npenbiayieid paboThl, IS IMKBUALIMA KOTOPBIX HEOOXOIUM ITOIOJIHUTEIbHBIN
OTIbIX. XpOHUUYECKOE YTOMJIEHIE€ BOZHUKAET BO BpeMsl IJIMTeJIbHOU paboThl IIpU
HapylIeHUH peXXUMOB Tpyla 1 oTabiXxa. OCHOBHBIMU CyOBbeKTUBHBIMU TIpU3HAKaMU
ero SIBJISIIOTCS OIyIleHNe yCTaJlOCTH Tepeld HauajloM paboThl, ObICTpast
YTOMJIIEMOCTD, pa3IpakKUTeIbHOCTh, HEYCTOMUMBOE HACTPOEHNE; 00bEKTUBHO MPU
5TOM OTMeuaeTcs BhIpaxkeHHOe u3MeHeHre QYyHKIUI opraHu3Ma, 3HaunuTeJIbHOe
CHIDKEHHE CIIOPTUBHBIX PE3YJIbTATOB U MOSIBJIEHNE OIIMOOYHBIX IEVCTBUIA.
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IIpu xpoHMYECKOM YyTOMIEHUU HEOOXOIUMBIN YPOBEHb CIIOPTUBHOM
paboOTOCIIOCOOHOCTH MOXKET MOAIEeP>KUBATHCS JINIIh KPaTKOBPEMEHHO 3a CUET
MOBBIIIEHNST O0MOJIOTMUECKOM LIeHbI K OBICTPOro pacxogoBaHUs (GYHKIIMOHATIbHBIX
pe3epBOB opraHmn3Ma. s IMKBUIALIMN HEeOIaTOIIPUITHBIX U3MeHEeHN OYHKIIIT
opraHmu3Ma 1 COXpaHeHMsI CIIOPTUBHOI pabOTOCIIOCOOHOCTA HEOOXOIMMO
yCTPaHUTDb HAPYIIIEHNUS PEKMMOB TPEHUPOBOK U OTIBIXail IPeIOCTaBUTH
CHopTCMeHaM JONOJHUTENbHBIN OTObIX. IIpy HECOOII0NEHNN 3TUX MEPOIIPUITUI
XPOHUYECKOEe YTOMJIEHIE MOXKET MepeiTH B MepeyTOMIICHUE.

IlepeyTOoMileHrEe — 3TO ITaTOJOTUUECKOE COCTOSIHIE OpraHn3Ma, KOTOpoe
XapaKTepU3yeTcsl IIOCTOSTHHBIM OLIYILEHUEM YCTaJIOCTH, BSJIOCThIO, HapyllleHeM
CHa M anreTuTa, 60JIsIMU B 00J1acTU cepalia U Ipyrux dactaxrena. s
JIMKBUIALIAA 3TUX CUMIITOMOB JOMOJHUTEIBHOTO OTAbIXa HEJOCTaTOUHO,
aTpebyeTcs crelmaabHoe JeueHue. Hapsiny ¢ epeunciieHHbIMU, 00beKTUBHBIMU
MpM3HaKaMU TIepeyTOMIIEHUS SIBISIOTCS pe3Kie N3MeHeH!sT GYHKIIMI opraHn3ma,
YacTh KOTOPBIX BBIXOIUT 3a Ipeaesibl HopMaJabHbIX KOJeOaHU, TOTINBOCTD,
OJIBIIIKA, CHIZKEHME MacChl Te€la, pacCTPOMCTBA BHUMAHUS U MaMSTU, aTUITMYHBIE
peakuy Ha PyHKIMOHAJIbHBIEe TIPOOBI, KOTOPhIE YaCTO HE NJOBOISTCS N0

KOHIIA.

I'1aBHBIM O00BEKTUBHBIM KPUTEPUEM TIEPEYTOMIIEHUS SIBISIETCS PEe3KOe CHIDKEHIE



CIIOPTUBHBIX Pe3yJAbTAaTOB U MOSIBJIEHNE TPy OBIX OIMOOK P
BBIMIOJITHEHUH CITelIaTbHBIX Pu3ndecKuxymnpaxkHeHuii. CopTCMEHBI ¢
MIpU3HAKaMM TIepeyTOMIIEHUS JOKHBI OBITh OTCTPAaHEHBI OT TPEHUPOBOK N
COpPEeBHOBAHMI U TIOIBEPTHYTHI MEIULIMHCKON KOPPEKIIMH.
OcymecTBieHHas B mocjieqHue roabl ¢usuonaoramu Tpyna (Camos U. A.,
CononkoB A. C, lllerones B. C, 1986) koimuecTBeHHas OlieHKa paboTOC-
MOCOOHOCTHU Pa3IMUHBIX CHELMATINCTOB MO3BOJMIAYCTAHOBUTD, YTO CHIDKEHME
MPSIMBIX 1 KOCBEHHBIX €€ moKazaTteneil 1o 15% mo cpaBHEHMIO ¢ NCXOIHBIMU
CBUJIETEJILCTBYET O Pa3BUTUU B OpraHuU3Me siBJieHUi yTomieHust, 16-19% —
TOBOPUT O HAJIMYMU XPOHUYECKOr0o YTOMJIeHUS, a cHIKeHue Ha 20% u 6oiee
yKa3bIBaeT Ha BO3HUKHOBEHME MepeyTOMIICHUSI.

7. DUBNOJIOT'NYECKAA XAPAKTEPUCTUKA

BOCCTAHOBUTEJBbHbBIX ITPOLIECCOB

BoccraHoBuTenbHBIE TIPOLIECCHI — BaKHEIIee 3BeHO paboTOCIOCOOHOCTH
crioprTcMeHa. CmiocoOHOCTh K BOCCTAHOBJICHUIO MIPY MBILLIEYHOU HeSITeIbHOCTU
SIBJISIETCSI €CTECTBEHHBIM CBOMCTBOM OpraHm3Ma, CyIeCTBEHHO OIpeneIsiiolIM
€ro TpeHnpyeMocTh. [103TOMy CKOpPOCTb M XapaKTep BOCCTAHOBJIEHUS pa3IMUHbBIX
dyHKuMIt moce GU3NUeCKUX Harpy30K SIBJISIOTCS OJHUM U3 KPUTEepHeB OLIeHKU
OYHKIIMOHAIBLHOM MOATOTOBIEHHOCTH CITOPTCMEHOB.
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7.1. OBIIIAA XAPAKTEPUCTUKA ITPOIHECCOB BOCCTAHOBJIEHU S
Bo BpeMs MbIIIeUHOI NeITEIbHOCTU B OpraHM3Me CIIOPTCMEHOB IIPOUCXOIST
CBSI3aHHbIE APYT C IPYroM aHaboJrMuecKre U KaTaboarudyecKue Mpouecchl, Ipu
9TOM IUCCUMWISIINS MpeodaamaeT Hau accuMuisueii. B coorsercTsum ¢
KoHIIemuel akagemrka B. A. DHrensrapara (1953), Bcgkasg peakiys
paciiernieHns BhI3bIBAeT WJIN YCWIMBAET B OpraHM3Me peakiiy peCUuHTe3a,
KOTOpBbI€ TI0CJIe TIpeKpallleHUsI TPYI0BOI IesTeJIbHOCTU BedyT K MpeobiiagaHuio
MPOILECCOB aCCUMWJISILIMKI. B 3T0 BpeMs1 BOCHOIHSIIOTCSI U3pACX0J0BaHHbBIE BO
BpeMsI TPEHUPOBOYHOI U COpeBHOBATEJILHOM pabOThl SBHEPrOpeCyPCHI,
JIMKBUIUPYETCS KUCIOPOIHBIN TOJT, YIAISIOTCS IPOAYKThI pacnaa,
HOPMaTM3YIOTCSI HEMPOIHIOKPUHHBIE, aHUMaJIbHbIE U BeTeTaTUBHbBIE CUCTEMBI,
cTabunu3upyeTcs romeocTtas. Bcsi COBOKYIMHOCTD IIPOUCXOISIINUX B 3TOT MEPUO]T
dusmosormyecknx, 6MOXMMIUUIECKIX W CTPYKTYPHBIX U3MEHEHUI, KOTOpHIE
obecreunBaloOT nepexod opraHm3Ma oT pabodyero ypoBHSI K UICXOTHOMY
(mopaboueMy) COCTOSIHUIO, U O0bEINHSIETCSI MOHSITHEM BOCCTAaHOBJIEHHE.
ITpu xapakTepucTKe BOCCTAHOBUTEILHBIX IIPOIECCOB CIEMYET UCXO0-
mutbnzydenus W. I1. I1aBiaoBa o ToMm, 4TO Impoliecchbl UCTOIIEHUS U BOC-
CTaHOBJIEHMS B opraHu3Me (IesTeJIbHOM OpraHe) TECHO CBSI3aHbI MeKIy co00ii 1 ¢



npolueccamMu Bo30yxkneHus 1 TopmozkeHus B IITHC. DTo nojoxxeHue MoJTHOCThIO
MONTBEPKIEHO SKCIIepUMeHTAILHBIMU nccaenmopannsMu I'. B. @onasbopra (1951),
B KOTOPBIX OBbIJIa YCTaHOBJIEHA T€CHAS CBI3b MEXIY IIpoleccaMi UCTOLIECHUS U
BOCCTaHOBJIeHUS (PYHKIIMOHAIBHBIX IMOTEHIIMAIOB B paboTaloleM opraHe.
[ToxazaHo Takke, yeM 0OJbIIIe SHePTeTUUECKIE TPAThl BO BpeMs pabOThI, TeM
MHTEHCHUBHEE IIPOLIeCChl UX BoccTaHOBIeHMsI. OHAKO, €C/IM UCTOLICHUE
OYHKIIMOHAIBHBIX TIOTEHIIAAIOB B IIpoIlecce paboThI IIPEBHIIIAET ONITUMAaIbHBIN
YPOBEHb, TO MOJTHOTO BOCCTAHOBJIEHMST HE MporcxonuT. B aTom ciyuae dpu-
3U4YecKasi Harpy3Ka BbI3bIBaeT NalbHelilllee YTHeTEHUe IPOLeCCOB KIETOYHOIO
a"Haboym3Ma. [Ipr HecoOTBeTCTBUM peakinii OOHOBICHMS B KJIIETKAX
KaTaboJMYeCKNM MpolieccaM B OpraHu3Me MOT'YT BO3HUKATh CTPYKTYPHBIE
M3MEHEHMs], BeIyIre K pacCTPOMCTBY QYHKIIMIA 1 JasKe TOBPEXKIECHNIO KIIETOK.
ITocne okoHuaHMs GU3NUECKIX HArpy30K B OpraHu3Me 4ejloBeKa HEKOTOPOe
BpeMsI COXPaHSIOTCS (PYHKIIMOHAIbHbIe U3MEHEHUS], IIPUCYIIe TepUOLy
CIIOPTUBHOM NeATeTLHOCTH, 1 JIMIITH 3aTeéM HaUMHAIOT OCYIIECTBISITHCS OCHOBHbBIE
BOCCTaHOBUTEJIbHBIE TIPOLIECCHI, KOTOPbIe HOCIT HEOJHOPOIHbIN XapakTep. [1pu
STOM BaXKHO MOMYEPKHYTH, UTO BCIEICTBUE GYHKIIMOHAJIBHBIX Y CTPYKTYPHBIX
MepecTpoeK, OCYIIECTBIISIIOLIMXCS B IIPOLIeCcCe BOCCTAaHOBJIEHUS, GYHKIIMOHAJIbHbIE
pe3epBBI OpTaHM3Ma PACIIMPSIIOTCS M HACTYITAET CBEPXBOCCTAHOBIIEHE (CyTIep-
KOMIIEHCAIIWS).
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ITpouecchl BoccTaHOBJIEHUS Pa3IMUHBIX (PYHKIUIA B OpraHu3Me MOTYT ObITh
pasnesieHbl Ha TPU OTHEAbHBIX epruona. K nmeppomy (pabouemy) nmepuomy OTHOCSIT
T€ BOCCTAaHOBUTEIbHbIE peaKIiy, KOTOPbIe OCYIIECTBIISIFOTCS y>Ke B Ipolecce
caMoii MbIlIeyHoU paboThl (BocctaHoBaeHUEe AT®, kpeatnHdocdarta, mepexon
IJIMKOreHa B MIOKO3Y MPECUHTE3 III0KO3bl U3 IIPOJIYKTOB €€ pacriaga —
IJIIOKOHeoreHe3). Pabodee BoccTaHOBIGHUE MO e pKUBaeT HOpMaJlbHOE
GYHKIIMOHAIBHOE COCTOSIHAE OpraHru3Ma U JIOIYCTHUMbIE apaMeTphl OCHOBHBIX
rOMeOCTaTUYECKUX KOHCTAHT B MPOLIECCe BBIMOJHEHUSI MBIIIIEUHON HATpy3KU.
Pabouee BoccTaHOBJIEHNE NMEET pa3IMUHbBIN I'eHe3 B 3aBUCUMOCTH OT
HanpsbKeHHOCTH MBIIIEYHOU padoThl. IIpy BEIMOIHEHNN YMEPEHHOUN Harpy3Ku
MOCTYIJIEHUE KUCJIOpOoJa K paboTaIoIIMM MbIIIaM U OpraHaM MOKpbIBaeT
KMCJIOPOIHBIN 3ampoc oprann3ma n pecuate3 AT® ocylecTBisgeTcss a3poOHBIM
nyteM. BoccTaHoBI€HNE B 3TUX CAy4asiX IpoTeKaeT IpU ONTUMaIbHOM YPOBHE
OKMCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX MpolleccoB. Takue ycinoBust HabJromaroTcs
P11 MaJIOMHTEHCHUBHBIX TPEHUPOBOYHBIX HArpy3KaxX, a TakKe Ha OTHEIbHBIX yUac-
TKax 0era Ha IJIMHHbIE TUCTAHILIMU, KOTOPBIIA XapaKTepu3yeTcsl ICTUHHBIM



YCTOMYUBBIM cocTostHUEeM. OIHAKO MPY YCKOPEHNH, a TaK3Ke B COCTOSTHUU
«MEepPTBOI TOUKM» adpOOHBIN PECUHTE3 NOIOJIHSIeTCS] aHa3pOOHBIM OOMEHOM.
CwMmenranHbIil xapakTep pecuaTe3a AT® u kpeatnHdocdaTta 1o xomy padOThI
CBOICTBEHEH YMpa>KHEHHUSIM, JIEXKAIM B 30He 00JIbILION MOITHOCTU. [1pn
BBIMOJTHEHUY pabOThl MaKCUMaJIbHOI U cyOMaKCHUMalbHOU MOIITHOCTY BO3HUKAET
pe3Koe HeCOOTBETCTBUE MEXKIY BO3MOXKHOCTSIM 1 paboyero BOCCTaHOBJICHUS U
CKOPOCThIO pecuHTe3a pocdareHoB. DTo 0JHA U3 IPUUMH OBICTPOrO pa3BUTHS
YTOMJICHUS TIpU 3TUX BUIAaX Harpy3oK.

BTopoii (paHHMi1) TIepro BOCCTaHOBJIEHUST HabJIro1aeTcsl HeMOCPeaCTBEHHO MOore
OKOHYaHUS pabOThI JJeTKOM 1 CpeqHell TSDKECTU B TeUeHNE HECKOJIBKUX IeCSTKOB
MUHYT 1 XapaKTepu3yeTcsl BOCCTAHOBJICHUEM psiia yKe Ha3BaHHBIX ITOKa3aTesei,
a Takke HopMasiu3anueil KUCI0pOIHOM 3a10JKEHHOCTH, TJIMKOTe€Ha, HEKOTOPhIX
dusmosornyecknx, 6MOXMMUUECKIX U TICUXOPU3NOTOTMUEeCKIX KOHCTAHT.
PanHee BoccTaHOBJI€HME TUMUTUPYETCS TJIaBHBIM 00pa30M BpeMeHeM IOralleHusI
KuciaopogHoro goira. [lorameHune ajakTaTHOM 4aCcTU KUCIOPOIHOTO H0OJTra
MMPOUCXOIUT IOBOJBHO OBICTPO, B T€UEHUE HECKOJILKIX MUHYT, U CBSI3aHO C
pecuHTe30M AT® n kpeatuHdocdara. Iloramrenne sakTaTHON YacTH
KHACJIOPOJIHOTO H0JiTa 00YCIOBJIEHO CKOPOCThIO OKMCIECHUSI MOJIOUHOM KUCJIOTHI,
YPOBEHb KOTOPO IIpU JJIUTEIbHOM U TspKesioil paboTe ypennuupaeTcs B 20-25 pa3
110 CPaBHEHMIO C UCXOIHBIM, a JIMKBUIAIINS 3TOM YacTHU HOJITa IPOMCXOIUT B
teyeHue 1.5-2 gacos.
TpeTuii (Mo3mHMIA) TIepUOI BOCCTAHOBIIEHUSI OTMeYaeTCs TIoCIe JIUTeIbHOU
HaIpsoKeHHOM paboThl (6er Ha MapadoHCKIUe
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TUCTAHLIMNA, MHOTOKMJIOMETPOBBIE JILDKHbBIE 1 BEJIOCUTIEIHbBIE TOHKM) U
3aTSIrMBaeTCsl Ha HECKOJIBKO YacoB U JaXKe CyTOK. B 3To BpeMst HopMau3yeTcst
0O0JIBIIMHCTBO (PU3MOJOTMYECKUX U OMOXMMHUYECKMX TTOKa3aTeliell opraHu3ma,
yIaJISIIOTCS MPOAYKTHl 0OMeHa BellleCTB, BOCCTaHABIMBAIOTCSI BOJIHO-COJIEBOI1
0ajaHCc, TOPMOHBI U (PepMEHTHI. DTU IPOLIECCHI YCKOPSIIOTCS MPaBUIbHBIM
PEXKMMOM TPEHUPOBOK M OTAbIXa, pallMOHAJILHBIM MUTAaHUEM, IIpPUMEeHEHEeM
KOMITJIeKCa MeJINKO-0MOJJOTUYECKUX, TIeJarorn4ecKuX 1 MCUX0JOTMYeCKUX
peadbMIMTaOHHbIX CPEICTB.

7.2. DU3NOJOTI'NYECKHNE MEXAHU3MbI BOCCTAHOBUTEJbHBIX

IMPOLIECCOB

Kak un 1106011 mpolecc, TpoOUCXOISIIMi B OpraHu3Me, BOCCTaHOBJIEHNE
peryJmpyeTcst IByMsI OCHOBHBIMHM MeXaHM3MaMM — HEPBHBIM (3a CUET YCIOBHBIX
1 0e3yca0BHBIX pedieKcoB) U TyMopaabHbIM. [1pyn 3TOM ogHM aBTOpHl (CMUPHOB
K. M., 1970) yka3bIBalOT Ha BeayIylO POJb HEPBHOM peTyJISILIUA OpU



BoccTtaHoBaeHUH, npyrue (Bupy A. A., 1988; Boinkos B. M., 1990) coobmiaroT o
TOMMWHHUPYIOILIEM BIUSHUN TyMopanbHOi. [To MHEHMIO TTOCIe THUX, TMEHHO
HaKOIUIEHNE MMPOAYKTOB 0OMeHAa BEIIEeCTB 1 TOpPMOHAILHBIE N3MEHEHMS B
nporecce GU3NIYECKIX Harpy30K OIPENesIIOT CKOPOCTh, MHTEHCUBHOCTD 1
MIPONOJKATEIBHOCTD BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

M o3xHO ToaraTh, YTO B TaH HOM Cjydae JIeJIO OOCTOMT HECKOILKO MHAYE.
[Ipexxne Bcero ciemyeT UMeTh B BUIY, UTO B II€JIOCTHOM OpraHM3Me, 0COOEHHO BO
BpeMSI OTBETCTBEHHOM 1 HaNIPSDKEHHOM pabOTHI M TTOCJIE €€ OKOHYAHUS, OTIENSATh
OIVH MEXaHM3M OT IPYroro Hejb3d. B mo00M meprone BoccTaHOBIIEHUS
(paboueM, paHHeM, TIO3THEM) PETYJISILNS 3TOTO MPoIlecca OCYIIEeCTBIISIETCS TP
y4acTHM KaK HEPBHOTO, TaK ¥ TYMOpaJib -HOTO MeXaHu3MOB. BmecTe ¢ Tem
OYEBUIHO, YTO Ha pa3HBIX dTallax JeITeIbHOCTU YeJI0BeKa UX POJIb HEOIMHAKOBA.
HepBHBIIT MeXaHU3M pEryasun, Kak 0ojee OBICTPHIi, MpesKae BCeTo HampaBiseT
1 OCYIIIECTBJISIET BOCCTAHOBJIEHNE B TIEPHO, CAMOI JeITeJIbHOCTH U B paHHEM
nepuoje BoccraHoBaeHNs. C IMOMOIIBIO HEPBHOIO MeXaHM3Ma MMPENMYIIeCTBEHHO
peryavpyeTcss HopMaan3amys BHYTpeHHER cpelbl OpraHu3Ma, TJIaBHBIM 00pa3oM
yepes3 CepaeYHO-COCYAMCTYIO M IbIXaTeIbHYI0 CUCTEMBI (JIOCTaBKa KMCIOPOa,
MMUTATEJILHBIX BEIIECTB, YIaJeHNe IIPOIYKTOB 0OMeEHa).

Bosee MemieHHBIN TyMOpaJIbHBINA MeXaHN3M PeTYJISLINN 00eceuynBaeT MpeKie
BCEro BOCCTAHOBJIEHNE BOTHO-COJIEBOro 0OMeHa, 3aIacoB IJTFOKO3bI M TJIMKOTeHa, a
TaKkKe (hepMeHTOB ¥ TopMOoHOB. OIHaKO, ellle pa3 IMoJUuepKrBaeM, UYTO B IIpoliecce
TPYIOBOI M CIIOPTUBHOM IEeATEIBHOCTH YeJIOBEKa PETYJISLNS OPTaHOB, CUCTEM 1
X QYHKIINHA B IIEJIOM OCYIIIECTBISETCS TOJIHLKO COBMECTHBIM, HEPBHO-
T'YMOPaJIbHBIM ITyTEM.
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Bo BpemMs paboThI 1 TIOCTIE €€ OKOHYAHWST HEPBHO-TYMOpPAJIbHBIN MEXaHU3M
peryJmpyeT, ¢ OJHOI CTOPOHBI, ITPOLIECCHI OCBOOOXKIEHNST 1 MOOMIN3allN
SHEPTUU, UYTO MPUHITO CYNTATh SPTOTPOIHLIM HaIlpaBJIeHUEM PETYJISINH, a C
IpyToii, — IIPOLIeCCHI, YCIIMBAIONIe aHab0aImu3M, T. €. TPOPOTPOITHOE
HanpasieHune peryasiaun (KoponesJI.A., 1977).

MHorouncieHHbIe Ha0II0IeHNS 3aX0J0M BOCCTAHOBIEHUS Pa3INYHbBIX (YHKIIIA
opraHu3Ma CIIOPTCMEHOB BBISIBIISIFOT HEKOTOPbIE OCOOEHHOCTH B PETYJISIIIAM 3TUX
peakumii. [1py m3yyeHnn GyHKIIMI reMOIUHAMUKHA B TIEpUOIE paHHETO
BOCCTAHOBJIEHUS TI0CJI€ CIIOPTUBHBIX HArpy30K OTYETIMBO IIPOCIEKUBATNCH
CBOeoOpa3Hble COOTHOIIIEHUST aAPEeHIPTUIECKMX U XOJUHIPINUECKUX BIUSHAN Ha
PETYISILMIO CeplIedHO-COCYINCTOM CUCTeMBI. TaK, OTHOCUTEIHLHO OBICTPOE BOCCTA-
HOBJIEHME YaCTOThI CEPIIeYHBIX COKpaIlleHN, yIapHOro o0beMa KpOBY U BpeMEHN
CHUCTOJIbI YKa3bIBaeT Ha MPEeMMYIIECTBEHHO aIpeHapTrudeckie BausgHus. boiee



MEJIJIEHHO PEeTryIupOoBaIiCh 1 HOPMAIM30BLIBAINCH apTeprabHOE KPOBSIHOE
JIaBJieHUe, BpeMsl TMacTOIbl, TOHYC MBIILIEYHBIX apTepuil U repudeprudeckoe
COIIPOTHUBJIEHIE KPOBOTOKY. Takme 0coOOeHHOCTH Ha JaHHOM 3Tare
BOCCTAHOBJIEHHUS 00eCIIeunBalOT CBOCOOpa3HyI0 SKOHOMU3AINIO MeTaboIMIeCKNX
MIPOIIECCOB, BRIpAKAIOIIYIOCS B 00IIIeM CHIDKEHIN MOTpeOIeHNsT KUCIopoaa 1
aKKYMYJISILIMU JaKTaTa (XOJMHIPTUYECKOe BIIUSHUE).
Hab6mronaemast 3aMeTHast BApMaTUBHOCTh BOCCTAHOBIIEHUS 3aBUCUT TaKXKe OT
WHIWBUOYaJbHBIX OCOOEHHOCTEN CIIOPTCMEHOB, YPOBHS NX TPEHUPOBAHHOCTU U
XapakTepa MblllleuyHo# paboThl. s HanboJjiee OBICTPOro U MOJTHOTO
BOCCTAaHOBJIEHNSI, CBOMCTBEHHOTO TPEHUPOBAHHBLIM JIFOJSIM, XapaKTepHa
YCKOpEeHHasI MepecTpoiiKa peryisinn BTpodOoTpon-HOM HallpaBJIeHUU. Y CKOpeHue
3TOTrO Iepexona o0yCI0BIEHO CHUKEHEM TOHYCa CUMIIaTUYeCKOTO OTaela 1
MOBBILIEHNEM TOHYCa MapacUMITIaTUYECKOro OTHesIa BereTaTUBHOM MHHEePBAIlK B
Mpolecce CUCTEMAaTUYeCKUX TPEHUPOBOK.
B xone crienmuanbHBIX UCCIEI0BaHNI yCTaHOBIIEHO, YTO B (ha3e paHHETO
BoccTaHOBJIeHUS 0K010 50% COCTaBISIOT 3proTponHbIepeaKilim, Ha JOTII0
TpodOTPOMHBIX peakiuii mpuxoautcs npumepHo 20%, u 30% npuHamiexkaT
CMellIaHHOMY HaIlpaBJIeHUIO perysauuu. B ¢a3e mo3gHero BoccraHoBIeHUS 6ojiee
TTOJIOBMHBI COCTABJISTIOT TPOPOTPOITHBIE TIPOLIECCHI, UTO, ITO-BUINMOMY, SIBIISIETCS
MeTaboanueckor 6a3oi 0yt 00pa3oBaHUS B OPraHU3Me «CTPYKTYPHOIO ClIeaa»
JIOJITOBPEMEHHOM aJanTaluu.
Kak 1 Bcskme cructeMbl ¢ 00paTHOM CBSI3bIO, BOCCTAHOBUTEIBbHBIE ITPOIIECChHI
BCIeNCTBUE GYHKIIMOHAIBHBIX U CTPYKTYPHBIX MEPECTPOEK IIPUBOIIT K
CYIIepBOCCTAHOBJICHHIO. DTO SIBJICHHE COCTABJISICT OJHY M3 BasKHEUIIIMX
du3MoIOrMYeCKNX OCHOB TPEHNUPOBKM, KOTOPOE, paciiupsist GYyHKIIMOHATbLHBIE
pe3epBbl OpraHu3Ma, 00ecreurnBaeT PpOCT CUIbI, OBICTPOTHI U BLIHOCIMBOCTH.
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7.3. DUBNOJOI'NYECKUE 3AKOHOMEPHOCTU

BOCCTAHOBUTEJBHBIX ITPOLIECCOB

B HacTosiee BpeMst 60abMHCTBO Uccienopateneii (JIyrosues B. I1., 1988;
Bonakos B. M., 1990; Conoankos A. C, 1990, u np.) cBOISIT OCHOBHBIE
dusnosornyeckre 3aKOHOMEPHOCTH BOCCTAHOBUTEIBHBIX IPOIIECCOB K
CIeIyIoIIeMy: NX HepaBHOMEPHOCTH, T€TePOXPOHHOCTH, (ha30BOMY XapaKTepy
BOCCTAHOBJIEHHUS pabOTOCIOCOOHOCTH, N30MPaTEIbHOCTU BOCCTAHOBJICHUS U €€
TPEHUPYEMOCTH.
1.HepaBHOMEpHOCTH BOCCTAHOBUTEJILHBIX IIPOILIECCOB BIIEPBLIE OblIa yCTaHOBJIEHA
A. Xunnowm (1926) npu aHanu3e TMKBUIALMU KACIOPOIHOMN 3a00>KEHHOCTH
opraHm3Ma. ABTOp IIOKa3aJjl, YTO cpa3y MOCjIe OKOHYAHUS pabOThl BOCCTAHOBJIEHNE



uaeT ObICTPO, a 3aTEM CKOPOCTh €ro CHIKaeTcsl U HabrogaeTcs ¢pa3a MeIJIeHHOTO
BOCCTaHOBJIeHUS, B mocnenyroiieM ObLI0 MMOKa3aHO, YTO HaJIMUKe IBYX (a3
BOCCTAaHOBJICHUSI OTMeUaeTcsl, KaK IpaBUIo, MOCJIe TSBKeaou pu3nmueckoil paboThl.
ITocne yMepeHHBIX Harpy30K moraiieHue KUCIOPOIHOTO HoJra HOCUT
oJHOoMa3HBINA XapakTep, T. €. Ha0Ir0gaeTcs TOJAbKO ¢da3a OBICTPOTO
BOCCTAHOBJICHMUSI.

daxT HEpaBHOMEPHOI'0 BOCCTAaHOBJIEHU B JaJbHEMIIIeM ObUI OTMEUYEH B TMHAMUKE
rokazaTeJjieil CepaeuHO-COCYIMCTOM CUCTEMBI, OPTaHOB IbIXaHUSI, HEPBHO-
MBIIIEYHOTI'0 afrapaTta, KapTUHbI neprudepruueckoii KpoBU 1 oOMeHa BElleCTB.
TmatenbHbINA aHAINU3 3TUXJAHHBIX IPUBEJ K3aK-JIIOUEHUIO O TOM, UTO
dusnosornyeckre KOHCTaHThI OPTraHNU3Ma BOCCTAHABIMBAIOTCS HAa pa3IMYHbIX
aTamnax MmocaelecTBUS C pa3HOM CKOPOCThIO. DTOT (HaKT COCTaBJIsIET
MPUHLIMUIIMAIBHY 0COO0EHHOCTD Mocaepadounx ¢GyHKIMOHAIbHBIX CIBUTOB,
KOTOPYIO CJIeyeT YUYUThIBATh IIpU perjaMeHTalluy peXKMMOB TpyJa U OTIbIXa U
MpY BbIOOPE TaKTUKM MIPUMEHEHUS pa3IUndHbIX CPEeICTB peKpealin.

2. B ocHOBe reTepOXpOHHOCTH BOCCTAHOBJICHUS JIEXKUT TIPUHLIUIT CAMOPETYJISILINN,
CBUAETEIbCTBYIONINI BIAHHOM CJIyyae OTOM, YTO HEOJTHOBpEMEHHOE IIPOTEeKaHe
Pa3IMYHBIX BOCCTAHOBUTEJILHBIX IIPOIIECCOB oOecreunBaeT Hanboee
ONTUMAJILHYIO IEeSITeILHOCTD 11eJIOCTHOTO OpraHn3ma. B yacTHOCTH, MHOTOJIETHUI
OITLIT HAbJIIOAEHU 3a CIOPTCMEHAMM MOKAa3bIBAET, YTO Cpa3y I0C/Ie OKOHUYAHUST
duznueckrx Harpy30K BOCCTaHABJIMBAIOTCS ajlakTaTHasl ¢pa3a KMCJIOPOIHOIO J0JIra
u docdareHnl. YUepe3 HECKOJIBLKO MUHYT OTMedaeTcsl HopMaJiu3alus myjbca,
apTepUaJILHOTO HaBjIeHUs], yIapHOT0 1 MUHYTHOTO 00BHeMOB KPOBU, CKOPOCTHU
KpOBOTOKA, TO €CTh Te€X I0Ka3aTejieli, KOTopble 00ecreunBaOT BOCCTAHOBJIEHUE
JIaKTaTHOM a3kl KUCIOpoaHOTO gojra. COoycTsl HECKOJIbKO YacOB I1OCJIe Harpy30K
BOCCTAHABJIMBAIOTCS IMOKAa3aTeJIM BHEIIHETO AbIXaHUsl, IJII0K03a 1 TJIMKOTEH.
OOMeH BellecTB, nepudeprndeckasi KpoBb, BOIHO-COIeBOM 6anaHc, GepMeHThI 1
TOPMOHBI BOCCTaHABJIMBAIOTCS Yepe3 HECKOJIbKO CyTOK. TakuMm o06pa3oM, B
pa3IMuyHble BpeMeHHbIE
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MHTEPBaJIbl BOCCTAHOBUTEJIBHOTO Meproga QyHKIIMOHAIBEHOE COCTOSTHAE
OopraHm3Ma HeOJHO3HAYHO. DTO cjedyeT NPUHUMAaTh BO BHUMAaHUE, TIJIaHUDPYSI
XapakTep Harpy3ok 1 peabuInTallOHHbIE MEPOIIPUSITHS.

3. Cnenyrmoleilt 0coO0€HHOCThIO mocjepabounx U3MeHeHU I siBisieTcsl (pa3HOCTh
BOCCTAHOBJIEHUSI, KOTOpasi, B YaCTHOCTHU, BbhIpaXkaeTcsl B U3MEHEHUH YPOBHS
pabotocrocobHocTr. B nMHaMuKe BOCCTaHOBJIEHUSI pab0OTOCIIOCOOHOCTH
pa3InyaioT Tpu dashbl.

e Cpasy nocJjie HanpsoKeHHOU paboThl HabIromaeTcst TeHASHIINS K



BOCCTAHOBJIEHUIO JO MCXOMTHOTO YPOBHS, UTO COOTBETCTBYET (ha3e MOHMKEHHOMN
paboTocrocobHocTr. IIoBTOpHBIE HArpy3KX B 3TOT MEePHO BhIpabaThIBAIOT
BBIHOCJIMBOCTD.

* B manpHelinneM BocCTaHOBJIEHME MTPOOOJIKAaeTy BEIMUYNBAThLCS, HACTyHaeT
CBE€PXBOCCTAHOBJIEHNE, COOTBETCTBYIOIIEE (pa3e MOBBILIEHHOM
paboTOCIIOCOOHOCTH; HOBTOPHBIC HATPY3KU B 3TY a3y IOBLIILIAIOT
TPEHUPOBAHHOCTb.

e BoccTaHoBieHue 10 UCXOIHOIO YPOBHS COOTBETCTBYET (pa3e UCXOIHOU
paboTOCIIOCOOHOCTH; MOBTOPHBIE HATPY3KM B 3TO BpeMs Majio 3(PPEKTUBHbBI 1
JIMIIIb MOJJIEP>KUBAIOT COCTOSIHME TPEHUPOBAHHOCTH (puc. 28).

4. Pa3nuuHbIil XapakTep OesITeIbHOCTU YeJ0BeKa OKa3bIBaeT N30MpaTeIbHOe
BJIMSIHAE HA OTHEJIbHbIE (PYHKIMM OpraHu3Ma, Ha pa3Hble CTOPOHBI
SHepreTuyeckoro ooMeHa. M36mupate1bHOCTh BOCCTAHOBUTEILHBIX MIPOLIECCOB
MOTUYMHSIETCS 3TUM K€ 3aKOHOMepHOCTsIM. IloHnMaHne n3bupareabHOTO
XapakTepa TPEeHUPOBOYHBIX Y COPEBHOBATEILHBIX Harpy30K, aTakKe
n30MpaTeIbHOrO XapakTepa BOCCTAHOBJIEHMS TTO3BOJISIET 1ieJI€eHAIpaBIeHHO U
3(EeKTUBHO YIIPaBJIATh NJBUTaTEIbHBIM alllapaToM, BereTaTUBHBIMU (HYHKISIMU
1 DHEPTeTUYECKUM OOMEHOM.

M36mupaTeabHOCTh BOCCTAHOBUTEJIBLHBIX MIPOLIECCOB ITOCE€ TPEHUPOBOYHBIX U
COpEeBHOBATEJILHBIX HAarpy30K OIpeeIsIeTCsl U XapaKTepoM dHeproodecreyeHusl.
ITocne paboThl IpenMYIIECTBEHHO a3pO0OHOI HapaBJIE€HHOCTHU
BOCCTAHOBHUTEJIbHBIE MPOLIECCHI ITOKA3aTeJIe BHEIIIHETO

Puc. 28. 3nauenue 6occmanoéumenvHbvlx
npoueccoé 6 UsMeHeHuU
pabomocnocoOHocmu
Yepuovie npsamoy20abHUKU — Nepuoo
pabombl, 20pU30HMANAbHAS AUHUS —
UCXO0OHDBLL YpOo8eHb pabomocnocobHoCmu.
I — noddepucusarnue ucxoonoii
pabomocnocobHocmu npu OAUMENbHbIX



unmepeaiax omowixa;

Il — cHuxcenue pabomocnocobHocmu

npu HedoCmMamoyHOM 80CCMAHOBACHUU,

III— noeviuwenue pabomocnocobHocmu

npu noemopHol pabome 6 nepuoo
CYnepKomMneHcauuu.
IbIXaHUs, Ga30BOi CTPYKTYpPhI CEPAEUHOrO LUKIa, GYHKIIMOHATbHOMU
YCTOMYMBOCTHU K TUIOKCUU TIPOUCXOISIT MeIJIeHHee, YeM I10CjIe Harpy30K
aHa’poOHOTro Xapakrepa. Takass 0COOEHHOCTh MPOCEXKMBAETCS KaK MOCIe
OTJEeJIbHbIX TPEHUPOBOYHBIX 3aHSITUM, TaKU MOCIe HEAEeJIbHbIX MUKPOIIMKIIOB,
5. Pa3BuTHe 1 coBepIllIeHCTBOBAaHME JOJATOBPEMEHHOM aganTaiiy BO BpeMsl
TPEHUPOBOK K PU3NYECKMM Harpy3kam IIpOSIBJISIETCS] Ha pa3HbIX 3Tanax
CHOPTUBHON NesATeIbHOCTU (BpabaThiBaHUE, YCTOMUYMBASI pabOTOCIOCOOHOCTD), a
TaKKe 1 B IEpUOJ BOCCTaHOBJIEHUs. BoccTaHOBUTEIbHBIE TPOLIECCHI,
MPOMCXOIMIINE B pa3IndYHbIX OpraHax 1 cucTeMax, NoJBep>KeHbl TPEHUPYEMOCTH.
Jpyrumu ciioBaMu, B XOJi€ pa3BUTHS aJallTUpOBAHHOE ™ OpraHuM3Ma K Harpy3kKam
BOCCTAaHOBUTEJIbHBIE TIPOLIECCHI YIyUIlIalOTCsI, TTOBbIIIAETCS UX 3PPEKTUBHOCTD. Y
HETPEHNUPOBAHHBIX JIML] BOCCTAHOBUTEJILHBIN TTepUO YIJUHEH, a ¢a3a
CBE€PXBOCCTAHOBJICHHUS BbIpaXKeHa cj1a00. Y BBICOKOKBAIU(PUIIMPOBAHHBIX
CHOPTCMEHOB OTMEUAIOTCS HENPOAOKMUTEIbHbBIN NeprOo BOCCTAHOBIEHHUS U
0oJee 3HAUNUTEJIbHBIE SIBJIEHUSI CYIEPKOMIIEHCAIINN.
Takum ob6pa3om, aHaIM3 GU3NOJOTUUECKUX 3aKOHOMEPHOCTe !
BOCCTAHOBUTEJIbHBIX IPOLIECCOB CBUAETEILCTBYET HE TOJBKO 00 OIpeaeIeHHOM
TEOPETUYECKOM MHTEpeCce, HO U CYILIECTBEHHOM MPUKJIaIHOM MX 3HAUEHUU.
BaxkHast poinb MeIUKO-0MOIOTMYEeCKIMX OCOOEHHOCTE BOCCTAHOBJIEHUS 1 UX
peanu3anus B IIpakKTUKe TPEHUPOBOYHOM NEATEILHOCTU OYAyT CIIOCOOCTBOBATH
JTOCTUIKEHMIO BHICOKMX CIIOPTUBHBIX Pe3yJbTaTOB, IPaBUJILHOMY ITPHUMEHEHUIO
peabMINTalMOHHBIX MEPOIIPUITHAI U caMO€ IJTaBHOE — COXPAaHEHUIO 300POBbS
CIIOPTCMEHOB.
7.4. DUSNOJTOTI'NYECKHUE MEPOIIPUATHUA ITOBBIIIEHNUSA
DOOEKTUBHOCTU BOCCTAHOBJIEHUSA

B Hacrosiiee BpemMst Bce MEpONpUSITUS, HallpaBJIe€HHbIE HA YCKOPEHUE
BOCCTAaHOBUTEJIbHBIX MPOLIECCOB, AEJIST Ha MeJarormyeckue, ICUxoJaornieckue,
MeIULIMHCKNE U (pusnoaornyeckue. Eciau nmepprie TpU BUaa JOCTaTOYHO XOPOIIO
WU3BECTHBI U OTPaAKEHHBI B IUTEpaType, TO MO MOBOAY (PU3UOJIOTUUECKUX
MepOonpUsITU SICHOCTU HeT. KoHeuHO, B KaKO-TO Mepe OHU B3alMOCBSI3aHbI C
MEIULIMHCKUMU U OPYTUMU MEPOIPUSITUSIMUA, HO UMEIOT XU CBOU 0COOeHHOCTU. YTOo
Ke Takoe (Pr3UOoJIOTUYeCKre MEePOIIPUSITHUS IO YCKOPEHUIO MTPOLIECCOB BOCCTA-



HoBJeHus1? X TeopeTnueckoe 000CHOBaHME IIOCTPOSHO Ha MPEICTaBICHUSIX O
(GU3MOTOrNYecKNX 3aKOHOMEPHOCTSIX CIOPTUBHOM NEATEIbHOCTU U
GYyHKIIMOHAIBHBIX pe3epBax opraHn3mMa. OHU BKIIOYAKOT B ce0s1 KOHTPOJIb 3a
cocTosiHMeM (YHKIWIN OpraHn3dMa, TMHaAMHUKOU paboTOCOCOOHOCTU M YTOMJICHUS
B MepHOJ TPEHUPOBKU 1 COPEBHOBAHMIA, a TaKxKe MOOMIM3ALIMIO U MCIIOJIb30BaHNUeE
(OYHKIIMOHAIBHBIX pPe3epBOB OpraHmM3Ma JJjisi yCKOPEeHNSI BOCCTaHOBJICHUSL.
HMHTerpanbHbIM KpUTEpHUEM OLIEHKN 3()(HEKTUBHOCTH
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BOCCTaHOBUTEBHBIX MPOLIECCOB SIBJISIETCS YPOBEHb O0IEN 1 CrIeUaaIbHOM
paboTOCIIOCOOHOCTH.

Bce BoccTaHOBUTENBbHBIE PU3NOJIOTNYECKIE MEPOIIPUSATUS MOTYT OBITH pa3aeeHbl
Ha IMOCTOSIHHbIE U ITepuoaudeckre. MeponpusiTys repBoit

IPYIIIbI IIPOBOISTCS € LEIbI0 IPOGUIAKTUKM HEOI1aronpusTHbIX QYHK-
LIUOHAJIbHBIX U3MEHEHUI, COXPAHEHMS U TTOBBIILIEHUS HeCTIeLIM(PUIECKON
PE3UCTEHTHOCTU U (PU3NOJIOTMUECKIX PE3EPBOB OpraHU3Ma, IpeaynpexxIeH s
pPa3BUTHUS paHHErO YTOMJICHHUS U TTepeyTOMJIEHUs CIOpTCMeHOB. K Takum
MEPOIPUSITUSIM OTHOCSITCSI pallMOHAJILHBIN peXXUM TPEHUPOBOK U OTIbIXA,
cbajlaHCMpOBaHHOE MMTaHUE, NOIOJHUTEIbHAS BUTAMUHU3A1MS, 3aKaJIMBaHUE,
ol1eyKperisitole pu3ndeckre yrnpaskHeHusl, ONTUMU3aLMs SMOLMOHAJIbHOTO
COCTOSIHUSI. DTU MEPOIPUSATUSI JOCTATOYHO XOPOIIO U3BECTHBI, PeaJn3yIOTCs B
CIIOPTUBHON MPaKTUKE 1 HETPEOYIOT TOMOTHUTEILHOTO OOOCHOBAHUSL.
MepornpusiTust BTOpOii TpyHIlbl OCYIIECTBIISIFOTCS IO Mepe He0OXOIu -MOCTH C
LIeJIbI0 MOOMIM3ALMK PE3EPBHBIX BO3MOXKHOCTEM OpraHvu3mMa JJjisl o1 aepKaHus,
SKCTPEHHOI'0 BOCCTAHOBJIEHMSI U TIOBBILLIEHUST pa00OTOCIOCOOHOCTU CLIOPTCMEHOB.
K MeponpusaTisiM 3Toi TpynIibl OTHOCSIT pa3adYHble BO3IEMCTBUS Ha
OMOJIOTMYECKM aKTUBHBIE TOYKH, BIbIXaHWE YMCTOTO KACI0POaa NP HOPMaJIbHOM
U TIOBBIIIIEHHOM aTMOC(hEepHOM HaBjieHuH (Tunepdapruyeckasi OKCUreHaius),
TUMOKCUYECKYIO TPEHUPOBKY, MacCax, IPUMEHEHNE TETJIOBBIX MPOLEnyp,
yabTpaduroseToBoe 0b6JydeHne, aTakKe MCI0Ib30BaHe 0MOJOTMYeCKUX
CTUMYJISITOPOB U aalTOre-HOB, HE OTHOCSILMXCS K JOIMMHIaM, MUILIEBBIX BEIIECTB
MOBBIIIIEHHOI OMOJIOrMYeCKO aKTUBHOCTU U HEKOTOPbIE JpYTHUE.

YacTb MeponpusaThii 3TOM IpyHIibl allpoOMpoBaHa 1 BHEIpPEHa B IIPAKTUKY CIIOPTa,
B OTHOIIIEHUU IpyruX (0coO6eHHO (papMaKOJIOTUYECKUX CPEACTB) CleayeT
TOBOPUTH TIOKA C OIpeHaeeHHO OCTOPOKHOCThIO. BO-TepBhIX, OTAEIbHbIE
BEIIECTBA, HE OTHOCUBIIIMECS paHee K JONMUHIaM, HAUMHAIOT IIPUYKCIISTh K
MOCJIEIHNM, a BO-BTOPBIX, CUCTEMAaTUUYECKOE IIpUMEHEeHEe HEKOTOPHIX MpernapaToB
MOXeT MPUBOJUTH K UCTOIIEHUIO PE3€PBHBIX BO3MOXKHOCTENM OpraHu3Ma,
CHIDKEHUIO €ro HeCenU(PUUIEeCKOl YCTOMYMBOCTU ¥ BOSHUKHOBEHUIO psiia



MAaTOJIOTUYECKUX COCTOSTHUIA.

M3 yncina 61M0I0rn4ecky akTUBHBIX BEIIECTB, PEKOMEHIYEMBbIX IJIsI YyCKOPEHUS
BOCCTAaHOBUTEJIbHBIX MIPOLIECCOB U MOBLILIEHUS pabOTOCIOCOOHOCTH, HAanbOJIbIIIEe
pacrnpocTpaHeHe MONYyYWIN PaCTUTEIbHbIE CTUMYISITOPHI U aJalTOr€HbI
(>keHbIlIeHb, DJIEYTEPOKOKK, JIeB3esl, KUTAaCKMIi IMMOHHUK, 3aMaHuxa U 1p.). OHu
XapaKTepU3yITCs IIUPOKUM JMAaNa30HOM OeCTBUS, HU3KOM TOKCUYHOCTBIO,
BO3MOXKHOCTBIO MCIIOJIh30BaHMS X KaK B Ka4eCTBE TOHUZUPYIOIINX U
CTUMYJUPYIOLIMX CPEACTB IPU BBLITIOJHEHUN OTBETCTBEHHBIX paboT, TaK U C
LIEJbI0 YCKOPEHUS aganTaluuy, IOBBIIIEHNS 00111eil HecriennudruiecKoi
PE3UCTEHTHOCTHU OpraHM3Ma U yJIy4JllleHUsI BOCCTAaHOBUTEIbHBIX IIPOIIECCOB.
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B 3KkcTpeHHBIX ciIydyasx MOXKHO PEKOMEHIOBATh IIperapaThl, CTUMYJIMPYIOIIETO
IeCTBUS, KOTOPbIe OBICTPO CHUMAIOT YCTaJIOCTh, YCKOPSIIOT BOCCTAHOBJICHNE
IUIACTUYECKUX U BHEPTETUUYECKMX IIPOLECCOB U MOBBIIIAIOT pab0TOCHOCOOHOCTD;
MOJIOKUTEIbHOE JeCTBUE IIPU 3TOM IIOSIBJSIETCS UMb Ha (POHE BHIPakeHHOT'O
yTomieHus. K 4ynciay TakuM IpernapaToB OTHOCST CUIHOKApO, OMMeTuI,
nupoieTam, oJudeH u aktoBuT. OHU BOCCTaHABINBAIOT QYHKIIMOHAIBLHOE
COCTOSIHME IIYTE€M CPOYHOI MOOMIM3ALIMU COXPAHUBIIMXCS pe3ePBHBIX
BO3MOXKHOCTeI opranmn3ma. OmHaKo clIelyeT UMETh B BULY, UTO IJIUTEILHOE
MpYMeHeHNe NOJ00HBIX BelllecTB 0€3 JOMOJHUTEIbHOTO OTAbIXa MOXET
MPUBOJIUTH K BOBHUKHOBEHUIO HeXXeJIaTeIbHbIX U3MEHEHWI B OpraHUu3Me.
I[TosTOMy HerpeMeHHBIM YCIOBUEM JOCTIKEHUS OaronpusiTHoro agpdexra
SIBJISIETCS TIpaBUJIbHbBIN BBIOOP Kypca mpreMa, a TakKKe MHIVUBUIY aau3alius
TO3UPOBKHU B 3aBUCUMOCTH OT (PYHKIIMOHAJIBHOTO COCTOSIHUSI OpraHn3Ma 1
XapakTepa CIOPTUBHON IesATeIbHOCTH.

KoHTpoib 3a BoccTaHOBIEHHEM (DYHKIIMI OpraHM3Ma U paboToCnOCOOHOCTH —
IOBOJILHO TpYOHAs 3a1ada, IJIs1 pellieHUs] KOTOpOoii TpeOyIOTCsl MOATOTOBIEHHbIS
cHeyaancThbl, HEOOXOAMMOe ammapaTypHoe obecredeHre U yCIOBUS IS
MpoBeeHns ucciaeqopannii. OJHAKO CYIIECTBYIOT peKOMeHIaIu 110
HCIOJb30BaHUIO 00JIee MIPOCThIX METONMUECKUX MpreMoB. B yacTHoCTH, IS
olLieHKM 3¢ GEKTUBHOCTA BOCCTAHOBICHUS MPU 3aHATUSIX 03 0POBUTEIbHBIMU
dusmueckum ynpaxkaeHusmu E. I'. MunbHep (1985) pekoMeHIyeT Ucnoa b30BaTh
MyJbCOMETPHUIO UM OPTOCTaTUUYECKY0 npo0y. Eciu npu exxenHeBHOM IIOACUETe
YacTOTHI MyJIbCca YTPOM IIOC/Ie CHA JexXKa ero Kojie0aHusI He MPeBhIIIaloT

1

2-4 yo e MuH ~ ' , MOXKHO IOJIaraTh, YTO Harpy3ka agekBaTHa (yHKIIMOHAJIbHBIM
BO3MOXKHOCTSIM OpTaHM3Ma 1 BOCCTAHOBUTEJIbHBIE MPOLIECChI TPOTEKAIOT
HopMaJibHO. [Ipy BbIMOJHEHUN OPTOCTATUUECKOM MPOOBI B 9TUX YCIOBUSIX

(HOI[C‘ICT IIyJbCa JI€XKa 1 I10CJIC MCIOJICHHOI'O BCTaBaHI/IE[) IIPUHATO CUUTATDb, YTO



pa3HUIIA ITYJbCOBBIX YIapoB MeHee 16 CBUIETEIhCTBYET O XOpOIIeM
BOCCTAHOBJIEHUH, TIpU pa3Hulle 16-18 ymapoB — BOCCTaHOBUTEJIbLHbBIE ITPOIECCHI
yIOBJIETBOPUTEJILHBIC, 1 €CJIM YacTOTa CepAeUHbIX COKpallleHU MOBLICUIACh Ha

' u 6osee — 31O TOBOPUT O MICPCYTOMIICHNU 1 HCITOJTHOM

18 ym ® MuH -
BoccTaHoBaeHUU. CyIlIeCcTBYIOT U Ipyrue aHaJOTMYHbIe peKOMEH AN,
CoBeplileHHO 0YeBUIHO, YTO HEKOTOPbIE U3 Ha3BAHHBIX (PDU3MOJIOTMUYECKUX
BOCCTaHOBUTEJbHBIX MEPOIPUSTUI UCIIOJb3YIOTCS MeaaroraMu, ICUX0JIoraMu 1
COOPTHUBHBLIMUY BpadyaMu, YTO, BO-MI€PBLIX— XapaKTepHU3yeT BOCCTAHOBJIEHME KaK
KOMILIEKCHYIO Mpo0JieMy, a BO-BTOPBIX, TOBO-PUTOTOM, YTO (PU3MOJOTUUECKUE
3aKOHOMEPHOCTU (PYHKIIMOHUPOBAHUSI OpraHU3Ma JOJIKHBI YUYUTHIBATHCS U
YUYUTBIBAIOTCS pa3IMYHbIMU CeladucTaMu. B 3aKkitoueHrne OTMETUM, UTO
npo0bJyieMa BOCCTAaHOBJIEHUSI B CIIOPTE COCTOUT B NajIbHEMIIEeM U3bICKaHUU 1
pa3paboTke HanboJjiee 3PPEKTUBHBIX pPeadMIMTALIMOHHBIX CPEICTB U OCOOEHHO B
Hay4YHOM O0OCHOBAaHMHU CUCTEMBI UX MIPUMEHEHUSI.
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Pasnen 11
YACTHASA CIIOPTUBHAA ®OU3UOJIOTI'US
K pa3zgeny yacTHOI CHOPTUBHOM (PM3MOJI0OTNM, KaK YK€ YKa3bIBaj OCh BbIIIIE,
OTHOCATCS pu3noorndeckas Kiaccudukanmst GuandecKux yrnpakHeHUH,
XapaKTepUCTUKaA JBUTaTeJIbHBIX KaUeCTB 1 HABLIKOB 1 OCOOEHHOCTH
(P yHKIIMOHATBHOTO COCTOSIHUSI M paO0OTOCIIOCOOHOCTH JIMIL pa3HOI'O BO3pacTa U
1oja B 0COOBIX YCIOBUSIX BHEIIHEN cpenbl. BaxkHoil pu3nosorndyeckoin
0COOEHHOCTBIO ATOTO pa3iesia SIBJISIETCS TaKKe, paCCMOTPEHNE MEXaHU3MOB 1
3aKOHOMEepPHOCTel (GYHKIIMOHUPOBAHUSI OpraHu3Ma Ipu crieuuduueckoit
npodeCcCuoOHATbHOM IeSTeIbHOCTU CIOPTCMEHOB C YYE€TOM MX TPEHUPOBAHHOCTHU 1
reHEeTUYECKOI 00yCIOBIEHHOCTH.
8. DU3NOJIOTNYECKAA KIACCUDOUKAILINA

N XAPAKTEPUCTUKA ®UBNYECKUX YIIPAXKHEHUN
dusnyeckre ynpaxkHeHNSI — 3TO IBUTATEIbHAS JeITeIbHOCTD, C TIOMOIILIO
KOTOPOM pelarTcs 3a1aun (pU3n4eCKOro BOCIIMTaHUS — o0pa3oBaTeabHasl,
BOCIIUTATEIbHAS U 03I0POBUTEIbHAS.
dusnyeckue ynpaxkKHeHNS Ype3BbIYaiiHO MHOT000pa3Hbl. JI1s nxX Kiaccupukamm
HEBO3MOXKHO NPUMEHUTh OJWH € IMHCTBEHHbII KPUTEPUIA. DTUM OOBSICHSIETCS
HaJW4re pa3IMUYHbIX CUCTeM (PU3MOJIOTrMUYECKON KilacCU(pUKALIU O Pa3HbIM
KPUTEPUSIM, IOJTOKEHHBIM B X OCHOBY.



8.1. PA3JIMYHBIE KPUTEPUN
KJIACCUOUKAINN YIIPAJKHEHUI
B cBs13u ¢ MHOroo6pasneM Ppu3nuecKuX ynpaxkKHeHU, pa3IndHbIMUA UX popMaMm
1 GU3NOJIOTMUYEeCKIMU MeXaHU3MaMM B OCHOBY KjlacCU(UKaALIMU MOJI0KEHbI
paznuyHble Kputepun. Cpeay HUX pa3IndaroT cliedyIolIne OCHOBHBIE KPUTEPUN.
e DHepreTuyeckue KpuTepun — KiaccuPuUupyolne ynpakHeH s 110
npeo06JiagarlnuM UCTOYHUKAM SHepTruu (a3poOHbIe U aHa3pOOHKIe) 1 IO YPOBHIO
SHeprorpat (eIMHUYHBIM — KKaJl B I ¢) 1 cyMMapHbIe, HaBeIO BBHITIOJHEHHY IO
paboTy).
* buomexaHnmuyeckne — BBIIEISIOLINE MO CTPYKTYPE IBVDKEHUIN Y1 -paskHEeHUS
LHUKJINYeCKHe, alluKINnJecKrie 1 CMelllaHHbIe.
e Kpurepnu Benymero ¢pmu3andeckoro KauecTsa — yIpakKHEeHUSI CUJIOBLIE,
CKOPOCTHBIE, CKOPOCTHO-CUJIOBBIE, YIIpasKHEHMSI Ha BHIHOCJIMBOCTD,
KOOpIMHAIIMOHHbIE UM CJIOKHO-TeXHUYECKUE.
e Kpurepuu npeneabHOTO BpeMeHU paboThl — IOIpa3aeasionie yII -pakHeHUS
10 30HaM OTHOCHUTEIbHOI MOIIHOCTH.
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IIpennaranu TakKe KiacCupUIMpoBaTh yIpasKHEHHUS 110 OTHOILLIEHUIO MOIIIHOCTH
SHEProTpar K ocHoBHoMY obMeHy (Seliger V., 1972); yuntbiBanu B3auMoaeiicTBIe
CO CIIOPTUBHBIM CHapsaoM 1 yejaoBeka ¢ yesoBekoM (Pomun B. C, 1985);
KJaccUULIMPOBAIN BUABI CIIOPTA O COOTHOIIEHWIO MHTEHCUBHOCTU CTaTUYECKOM
1 TUHAMMYECKO# pabdOTHI U CTeNleH! onacHOCTH 11 3m0poBbs (Mitchellat all.,
1985). Brigensiiu Takske 2 rpyInbl CHOPTUBHBIX yIIpaxKHeHUI: 1) cBsI3aHHbIE C
npeneabHbIMU PU3NUECKMU Harpy3kaMu U pa3BuTreM PU3NYECKUX KauyecTB U 2)
TeXHUYEeCKUe, TpeOyIollne crelralbHbIX ICUX0(PU3UOJIOTUYECKUX KaueCTB —
aBTOMOTOCIIOPT, CAHHBIN, TTApYCHBIN, MMapalltOTHBINA, KOHHBIN CIIOPT, OeJdbTaruia-
Hepuamuap. (Komsl.M. 1986). CyiecTByeT TakKe psif ITeIaroruyeckux
KjaccuduKaluii yrpaxkKHeH!, KOTOpbIe 31eCh HE pacCMaTpUBAIOTCSI.
Knaccudukanys mo sHepreTUuecKMM KpUTEPUSIM paccMaTpUBaeT Moapa3esieHre
CIIOPTUBHBIX yIIpakHEHUI MO TpeobiagarolieMy UCTOUHUKY SHEPTUu:
aHa’pOoOHBIe aJlaKTaTHBIE (OCYIIECTBIsIEMBIC 3a CUeT SHepIruu GocdareHHON
cucteMbl — AT® u Kp®), anaspoOHbIe 1aKTaT-HBIE (32 CUET SHEPTUM ITMKOIN3a
— pacnaga yrjieBoaoB ¢ 00pa3oBaHMeM MOJOYHOM KMCIOThI) U a3po0OHbIe (3a cUeT
SHEPTUM OKMCJICHUS YTJIEBONOB U KUpPOB). CooTHOIIEHNE a3pOOHBIX 1
aHa’pOOHBIX UICTOYHUKOB 3HEPIMU 3aBUCUT OT IJIMTEJILHOCTU paboThl (Tabi. 11).
Tabauuya 11
CooTHOMmEeHNEe aHA3POOHBIX H a3POOHBIX HCTOYHUKOB dHepruu (%)
NpH pa3JudHON IJUTENbHOCTH (PU3HIECKHUX YN PaKHEHHH



(mo: P. Astrandetal., 1970; 1. B. Aynuk, 1979)

IIyTs IIpomxoKHTENbHOCTh PAOOTHI
aHepro-npoaykuuu |[10c| 1 2 4 10 | 30 1 (2 4gaca
MUH (MHH| MHH | MUH |[MHH| Yac
AHaspoO6HBII 8 | 70 | 50| 30 | 10 | 5 2 1
AspoOHbII 15 30 | 50 70 | 90 | 95 | 98 99

ITpu k1accndukanuy Mo ypoBHIO SHEPTOTPAT BHIIEIISIOT YIpaskKHEHUS I10
BEJIMUYMHE CYMMAapHBIX U €IMHUYHBIX 3aTpaT sHeprun. C yBeTndeHUeM IJIMHBI
IUCTAaHLIMY CyMMapHbIe SHepTroTpaThl pacTyT, a € TMHUYHbIE CHIDKAIOTCS.
8.2. COBPEMEHHAS{ KJACCUOUKALIUSA
O®N3NYECKUX YIIPAXKHEHUN
OO0wenpuHATON B HacToOsIIIee BpeMsl cunuTaeTcs Kiaaccudukauus puanmieckKmux
ynpaxkaenuii, npemioxenHas B. C. ®apdenem (1970). B sToii cucteme B cuity
MHOT000pa3us ¥ pa3HOXapaKTepPHOCTU PU3NUYECKUX YIIpasKHEHUMN
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MIPUMEHEHBI pa3JIMYHbIE KPUTEPUM KilacCUbUKAINI (CM. CXeMy KilacCupUKaIm).
Cxema ¢du3uosornyeckoi kjaaccupukKanum ynpaKHeHHi B ciopTe
(o B. C. ®apdenio, 1970)
I1O3bI
e JlexxaHue
e CuneHue
e CrosHue
e Onopa Ha pyKu
JBUXKEHUS
I. Crepeorunnbie (CTaHAAPTHBIE) IBUXKEHHS
1) KayecTBeHHOro 3Ha4eHHs (C OIEHKOH B 0ajaaax)
2) KoinyecTBeHHOro 3HaYeHus (¢ OlleHKOH B KMJIOrpamMmMax, MeTpax,
CeKYHIax)

[uxinnueckue

ITo 30HaM MoLITHOCTH:

e  MakcuManabHOI

e (CyOMakcuMaJIbHOM
e  bospimoi



*  VYMepeHHoit

AUMKINYECKUE

*  CoOCTBEHHO-CUJIOBbIE

e CKOpPOCTHO-CHUJIOBBIE

e [IpunenbHbie

II. CuryannoHHbie (HeCTaHAAPTHBIE) IBHKEHHUS
e CriopTuUBHBIE UTPHI

e EnunobopcrtBa

e Kpocchl

Bce cnopTuBHBIE yIIpakHeHUS pa3nesIeHbl IepBOHAYAIbHO Ha MO3bI U IBIKEHMS.
3aTeM Bce IBIDKEHUS IToJpa3eseHbl II0 KPUTePUI0 CTaHIapTHOCTU Ha
CTaHIApPTHbBIE WU CTEPEOTUITHbIE (C TIOBTOPSIOILIMMCS TTOPSAKOM OeWCTBUI) U
HeCTaHIapTHBIC WA CUTYallMOHHBIE (CIIOPTUBHBIE UTPHI U e MMHOOOPCTBA).
CraHmapTHbIe OBDKEHUSI pa30UThI HA 2 TPYIIbI IO XapakKTepy OLIEHKU
CIIOPTUBHOTO pe3yjbTaTa — Ha yIpaskHEHNSI KaueCTBEHHOTO 3HaYeHUs (C OLIEHKO
B Oajslax — TMMHACTHUKA, GUTYpHOE KaTaHue, IPbLKKKU B BOOY U 1Ip.) U
KOJIMYECTBEHHOTO 3HaUeHUs (C OLIEHKO# B KMJIOTpaMMax, MeTpax, ceKyHmax). 13
MOCJIeJHUX BBIIEIEeHBI YIIPasKHEHUS C pa3HOU CTPYKTY POl — allMKJINYeCKre 1
uukandeckrue Cpenu aluKINYeCKUX YIpaxKHEHU BbleIeHbl COOCTBEHHO-
CUJIOBBbIE (TsDKeJasl aTJeThKa), CKOPOCTHO-CHIOBbIE (IIPbIKKU, METAHUST) U
npuLeabHbIe (CTpeabba).

Lyknmmueckne yrpaskHeHHS 110 IIpeaeIbHOMY BpeMeH! paOOoThl pa3iesieHbl 0
30HaM OTHOCHUTEJIbHOI MOIIIHOCTH — MaKCUMAaJIbHOI MOIITHOCTHU
(mponomxatromuecs g1o 10-30 ¢), cybmakcumanbHoi (ot 30-40 ¢ mo 3-5

255

MUH), 607b110i (0T 5-6 MuH 1o 20-30 MuH) U ymMmepeHHoi MoltHocTu (oT 30-40
MWH JI0 HECKOJIbKIX 4acoB). [Ipy 3TOM yUMTHIBAIOCH, UTO pU3MUecKast Harpy3Ka
He paBHa (pM3MOJOrMUECKOM Harpy3Ke Ha OpraHu3M 4yejioBeKa, a OCHOBHOI
BEJIMUMHOM, XapaKTepHU3yIolleil GU3NoIOTNIECKY0 HaTPY3KYy SIBIISIETCS
MpeneIbHOe BpeMs BHITIOJHEHUS paboThl. AHAIN3 CIOPTUBHBIX PEKOPIOB Ha
pa3IMYHbIX TUCTAHIUSIX y O€eryHOB, KOHBKOOEXKIIEB, IUIOBLIOB U MIp. MO3BOJIUI
MMOCTPOUTH JIOTApU(PMUUIECKYIO 3aBUCUMOCTb MEXIY J0rapu(pMOoM MHTEHCUBHOCTH
sHeprorpat (1 COOTBETCTBEHHO CKOPOCTH MPOXOXKIASHUS TUCTAHIIUIA) 1



JoraprdMoM MpeaeaIbHOTO0 BpeMeHN PadOTHI.

Ha rpaduke 310l 3aBUCUMOCTH BBIAEIUINUCH 4 pa3InUHbIXydacTKa:

1) ¢ HauBBICIIIE CKOPOCTRIO (0KOI0 10 M ® ¢ ™' ) — 30HA MaKCUMAaJIbLHOM
MOIIIHOCTH;

2) CO CKOPOCTBIO OJM3KO0I K MaKCUMaIbHOM (C pe3KMM TaleHeM CKOPOCTH B
nuara3oHe ot 10 mo 7 M® ¢~ ' ) — 30Ha cybMaKCUMaJIbHOM MOIIHOCTH,

3) ¢ 6osee MeqIEHHBIM MageHeM ckopoct (7 —6M® ¢~ ') u

4) 30Ha C HOBBIM PE3KUM IMageHreM CKOpocTH (1o 5 m® ¢ ~!

1 MeHee) — 30Ha
YMEPEHHOM MOIIHOCTH.

8.3. DUBNOJJOTINYECKAA XAPAKTEPUCTUKA CIIOPTUBHBIX 1103

N CTATUYECKHUX HAT'PY30K

JIBuratenbHas1 OeSITeIbHOCTh YeJIOBEKa MPOSIBISIETCS B MOIIeP>KaHUU T103bI 1
BBIIIOJITHEHUM MOTOPHBIX aKTOB.

ITo3a— 31O 3aKperyieHre YyacTeil ckejieTa B onpeaesieHHoM noiaoxeHuu. [1pu aTom
obecnieunBaeTcs NoaaepKaHue 3aJaHHOTO yrja WJIM He00X0IUMOTO HAIIPSDKEHNST
MBIIIIII.

IIpu coxpaHeHUU 1103bl CKEJIETHBIE MBIIIIBI OCYILECTBIISIIOT I1B€ (OPMbI
MeXaHUUYeCKO peaKlu — TOHMYECKOTO HaNpsDKeHUs (IToKa BO3MOXKHO
JOCTATOYHO CTAOMJIbLHOE COXpaHEeHHUE MO3bl) U (Pa3HbIX (TETAHMYECKMX )
COKpalleHui (1151 KOppeKIMU TI03bI IIPU €€ 3aMETHBIX OTKJIOHEHUSIX OT 3aJaHHOTO
MOJIOXKEHUS Y IPpU 0OJIbIINX yCUIUSX).

OcCHOBHBI€ T103bl, KOTOPbIE COIIPOBOXIAIOT CIIOPTUBHYIO NESITEIbHOC