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1. OCHOBU AJANTAIII OPrAHI3MY 0 ®I3UYHHUX
HABAHTAKEHbD.

Apnanrartis  (adaptatio- mpucTocyBaHHS) - TPHCTOCYBaHHS OpraHi3MYy,
ronyJisiii ado 1HIIo1 610JIOTTYHOT CHCTEMH 10 3MiH YMOB iCHYBaHHS. AmanTariiiHi
3MIHU MPOXOJATh Ha TeHO- 1 (EHOTUIMIYHMX piBHAX. OpraHi3am CIOPTCMEHa B

npoieci TpeHyBaHb 1 3Maradb MIAJA€ThCA OaraTbOM 30BHIIIHIM BIUIMBaM, a



30KpeMa (pI3MYHUM HaBaHTaKEHHAM. AJlanTalis 10 HUX - 1€ TPUBEACHHS OYI0BH 1
(yHKII{ OpraHi3aMy B BIANOBIAHICTB 10 TOTPEO CIOPTUBHOI AISUIBHOCTI.

Benuki (i3MuHI HaBaHTa)XXEHHsSI XapaKTepHI [UIsl CY4YacHOTO CIOpPTY,
CTaBJSATHh MIJBUIIECHI BUMOTH JO BCIX CHCTEM OpraHi3My B TOMY YHCIl 1 J0
CKEJIETHUX M S31B.

BuBueHHs 3MiH, fKi MPOXOASITh HA MaKpPOCKOMIYHOMY, MIKPOCKOIIIYHOMY 1
CyOMIKPOCKOIIIYHOMY PIBHSIX, MAa€ BAXKJIMBE TEOPETUYHE 1 MPAKTUYHE 3HAUYCHHS,
OCKUIbKA 3MIHM B OynoBI M’s31B B1IOMBaIOThCA Ha iX (YHKUIOHATBHUX

MOXIIMBOCTAX.

2. ATANITAIIIAHI 3MIHHU B KICTKOBIV CUCTEMI 1] BINIMBOM
GIBUYHOT'O HABAHTAKEHHSA

Mopdomnoriyai 3MiHM B KICTKOBI CHCTEMI CHOPTCMEHIB MPOXOJATH Ha
pPI3HUX pIBHAX 11 OpraHizaiii: MOJIEKYJSPBOMY, CYOKJIITHHHOMY, OPraHHOMY 1
CUCTEMHOMY.

Ha MonekynasipHOMY piBHI CIOCTEpIra€ThCsl MIABUIICHUNM CHUHTE3 OUIKIB,

MyKoOIoricaxapuiiB, (EpMEHTIB 1 IHIIUX OPraHIYHUX PEUYOBHH, IMiJACUITIOETHCS
BIJIKJIAJICHHS HEOPTaHIYHUX PEUYOBUH, K1 3a0€31EUYIOTh BUCOKY CTYIIHb MIITHOCTI
KiCTKOBO1 TKaHUHU. CTymiHb 30UTBIICHHS] MYKOTOJICAaXapy/IiB Y KICTKOBIM TKaHUHI
3HAXOJAUTHCA B MPSAMIN 3aJIE)KHOCTI BiJl IHTCHCUBHOCTI HaBaHT)KCHHS: YMM BOHA
IHTEHCHUBHIIA, TUM OLIbIIA KUTBKICTh MYKOITIOTiCaXapH/IiB BUSBISETHCS Y KICTKAX.

Ha TKkaHMHHOMY DPiBHI CIIOCTEPIra€Thcs MiJIBHINCHA OCTEOHI3allisl KICTKOBOI

TKaHUHU. byno BimMmideHo, mo Ha (I3MYHE HABAHTAKCHHS KICTKOBAa TKaHWHA
pearye 30UIbIIEHHSAM OCTEOHIB. B 1ieli yac croctepiraeTbcs pyWHYBaHHS CTapUX
OCTEOHIB 1 YTBOPCHHSI HOBHX KICTKOBHUX TJIACTHH.

Ha opranHomy piBHi y BCiX KiCTKaX CIIOCTEPIra€ThCs:

3MiHa XiMIYHOTO CKJIaay;
3MiHa popMu;

3MiHa BHYTPIIIHBOI OyI0BH;

B w0 e

3MiHa HIBUJKOCTI POCTY 1 TEPMIHIB OKOCTEHIHHSI.



XiMIYHUM  CKJajJ ~KICTKM MiJ BIUIUBOM  (PI3UYHOTO HaBaHTaXKECHHS
3MIHIOETHCSI B CTOPOHY 30UIBIIEHHS] HEOPTaHIYHUX PEUYOBUH (KabIlito, Gocdopy).
B Micisx OpUKpIMIEHHS CyXO0KUJIb M 31B YTBOPIOIOThCA rpeOeH1, TOpOH, MIOPCTKI
noBepxHi. BoHn TuMm OubIII1, YUM CUIIbHIILIE PO3BUHEH] M’ SI3U.

Mopdonoriyai  3MiHE B OyAOBI KICTKOBOI CHUCTEMH CIIOPTCMEHIB
cnocrepiratotecss y 1) OKICTI, 2) KOMMAakTHIA 1 ryOyacTiii pedoBuHi, 3)
KICTKOBOMO3KOBI1# OPOKHUHI.

OKIiCTSl KICTOK MiJl BIUIMBOM (hI3MYHUX HABAHTAXKEHb 3HAYHO MOTOBIYETHCS
BHACJ1IOK MOCUJIEHOTO (YHKIIIOHYBaHHSA il BHYTPIIHBOTO (KaMOlaJbHOTO) IIapy.
B mopanbmioMy OKOCTEHiNIa YaCTHHA OKICTS 3JTUBAETHCS 3 KOMIIAKTHUM IApPOM
miagizy.

KomnakTtHa pedoBMHA Yy CHOPTCMEHIB, $K TPaBWIO, MOTOBIIYETHCS.
Po3pizHsitoTh Tpu BuAM OyJOBHM TyO4aTroi pEUyOBUHU: JPIOHOKOMIPKOBA,
CepeIHLOKOMIPKOBA, KPYITHOKOMIpPKOBA. Y JIFOJCH, SIKi HEe 3aliMaloThCs CIIOPTOM,
ry0uata pedoBHHa emidi3iB KICTOK, SK MpaBUiI0, Mae NepudpepuyHy 30HY 3
BITHOCHO MaJJUMU KOMIPKaMH 1 IIEHTPaIbHY 3 KOMIPKaMH OUIBIIIOTO pO3MIpY.

Benuki ¢i3uvHi HaBaHTaKEHHS, SK MPaBUJIO, MPHU3BOIATH J0 30UTBIICHHS
pO3MipiB KOMIpoK TyOuaToi peuoBuHH. Emidizapri BIigALIM TpyOYaTHX KICTOK
HaOyBalOTh OJHOPIAHOI KPYITHOKOMIPKOBOI CTPYKTypu 0€3 moaily ryodaroi
PEYOBMHU Ha MepuepudHy 1 IEHTPAJIbHY 30HH.

KicTkoBOoMO3KOBa TOpPOKHWHA i BIUIMBOM (I3SUYHUX HABaHTAKEHI Yy
3B’A3KY 3 MOTOBILEHHSAM KOMIIAKTHOTO LIapy 3MEHIIY€ETHCS.

J10 CHOTOMHINIHBOTO THS B JITEPATYpPl 3yCTPIYAIOTHCA CKYIi JaHi mpo Te, SIK
BIUTUBAIOTh HABAHTAKEHHSI CTATUYHOTO 1 JIMHAMIYHOTO XapakTepy Ha (yHKIIii
NIUTYHKY, KHIIIEYHUKA, JKOBYHOTO MiXypa, YM HE BUKIWKAIOTh BOHU MOPYIICHBb
TPaBJICHHS, 3acCTO0 JKOBYl. JlyKe BaXXIMBUM € THUTaHHS TIPO yHAapHi
MepPeBaHTAKECHHS, SKI MOXYTh BUHUKATH MPHU CIHOPTUBHUX BIpPaBaxX, KOJIU PI3KO
3MIHIOETBCS IMIBUIKICTh PyXy Tila CHOPTCMEHA, HANpPWKIAN, MPU CTpHOKaX,
MOIITOBXaX, yaapax. Uu 1HepIiiiHI CUJIM BHYTPIIIHIX OPTraHiB CHPHUSIOTH PYXOBI,

YU TaJIbMYIOTh HOT0?



[um nutanHam npucBsueHi nooauHoki podotu I'.Xocke (1930), B.Knous
(1934), Wsamuukoro, IL3.Iyms (1957), M.A.Jxadpaposa (1954, 1968),
[L.K.JIepunna (1957, 1970). 3milieHHsT BHYTPIIIHIX OpPraHiB BUBYAIOCS METOJIOM

KOHTPACTHOI peHTreHorpadii.

3. AJAITAIIMHI 3MIHA B M'SI30BIA CUCTEMI I11J] BIINIMBOM
@IBUYHOT'O HABAHTAKEHHS

CrnopTrBHA TIpaKTUKa TMOKa3ye, IO Il IUICCTIPSIMOBAaHI TpPECHYBaHHSI
30UTBIIYIOTh CHJIY Ta 3MIHIOIOTH 1HII (DYHKIIIOHAJIbHI OCOOJMBOCTI M’s31B. AJie
9JacTO CIOCTEPIraroThCS TaKi SBUINA, KOJIH NMPH MaKCHMAJIbHUX HAaBAHTAXKCHHAX 1
HEJIOCTAaTHLOMY TEpiojll BIAMOYMHKY, CHJIa M SI31B IOYMHAE 3MEHIIYBATUCH 1
CTIOPTCMEH HE MOJKE TIOBTOPHUTH TOTEPEIHIX Pe3yJIbTaTiB.

Cucrematnyni (i3WyHI HaBAaHTAXKEHHS B TMPOIECI 3aHIATTI CHOPTOM
OpUBOJATH J10 TinepyHKIii M’s31B, $Ka 3aKpIUIIOETHCA  BIAMOBIAHOIO
CTPYKTYPHOIO TIEpeOyI0BOIO M’ SI31B.

Jo  MopdosoriyHUX  3MiH, SAKI  XapaKTepu3ylTh  TinepQyHKIIO
(rimeptpodiro) M’s31B HajexkaTh: 30UIbIIEHHS 00’€My, Baru opraHy, 00’eMmy
(TOBXXMHHU 1 TOBIIMHHU) KJIITHHHHX €JeMEHTIB opraHa. Lli 3MiHM mpoxonmsaTh Ha
pPI3HUX PIBHAX CTPYKTYpHOI opraHizamii M’s3iB: OpraHHOMY, KJIITHHHOMY,
CyOKJITITHHHOMY.

30UTbIIIEHHST THTEHCUBHOCTI CKOPOYEHHS M’S31B 3aKOHOMIPHO TSTHE 3a
co00I0 AaKTUBI3AIII0O OKPEeMHX TMPOIECiB 1 CHHTE3y OUIKiB. AKTHUBI3aIlis
CHEPreTUYHUX TPOIECIB TPHU3BOAUTH JI0 TMIJBUINEHHA TOTPEOM Y KHCHI,
iHTeHCcuikamii okucHOro (doedopuwitoBaHHs, TOOTO TMPOIECIiB aepOOHOTO
pecunte3y AT®. Ilopsia 3 mum 301IbIIY€ETHCS 1 aHaepoOHU NUISIX pecuHTe3y ATO
3a paxyHOK po3many TiikoreHy i kpeatuHdpocdary. Takoxk crmocrepiraerecs
3pOCTaHHS CUHTE3y OUIKY 1 30UIbiIeHHS Macu Miodiopui. OTKe crocTepiraeThes
30UTBIIICHHS PO3MIpPiB M’ SI30BUX BOJIOKOH.

B meit yac cmoctepiraerbcs poboua rimepemis, sKka CTBOPIOE HEOOXITHI

YMOBU [JIsi IHTEHCHUBHOI'O TPUTOKY KpPOBI JO OPraHiB 3a PaxyHOK BIAKPUTTS



pe3epBHUX KanuasipiB. PoOoTa BCiX OpraHiB 1 CyAMH 3aJl€XKWUTh BIJ BIUIUBY
HEPBOBO1 CUCTEMH.

CratuyHi 1 AMHAMIYH1 HABAaHTAXEHHSI 110 PI3HOMY BIUIMBAIOTh Ha M’ S3H.

Tak, npy CTaTUYHUX HABAHTAXKEHHSAX MOPsAJ 3 30UIbIIEHHSIM 00’ €My M’s31B
30UTBIIIYBABCS TUIONIA MPUKPITUICHHS 10 KICTOK, 3POCTA€ CYXOXKHUJIKOBA YacCTHHA
M’si3a, 30UIBIIYETHCS BHYTPIM SI30BUM CHOJYYHO-TKAaHHMM MpPOLIAPOK EHAOMI3Is.
Ha MikpOoCKOMIYHOMY pIBHI CHOCTEpIraeThcs 30UIbIIEHHS TPOQPIYHOrO amapary
M’S30BOTO BOJIOKHA (CapKOILJIa3Mu, siiep, MITOXOHAPiH). Y 3B’SI3Ky 3 IIUM JesKl
M’s13€Bl BOJIOKHA TMOTOBIIYIOThCA, sipa HaOyBarTh Okpyrioi ¢opmu. OmHak
M10(10pUIM PO3BUHEHI MEHIIE 1 PO3MIILIEH] HEIILIBHO.

JloBroTpuBayii CKOPOUYEHHS M’S30BHUX BOJIOKOH 1 1HTEHCH(]IKAIli B HUX
METa0OIYHUX TMPOIECIB CHPHUHSAE 30UIBIICHHIO KITBKOCTI KPOBOHOCHUXHUX
KanuisipiB. PyxoBi Oisimiky 30UIBIIYIOTBCS B OUIBLIIA Mipi B TNONEPEUHUX
po3Mipax.

[Ipn guHAMIYHMX HaBaHTaXXEHHSX Bara 1 00’eM M’s3y TEX 30UIBIITYEThCS,
ajle B MEHIIM Mipi B TOPIBHSHHI 3 CTaTUYHUMU HaBaHTOKCHHAMU. B M’s3ax
NPOXOJIUTh 30UTBIICHHS M S30BOi YAaCTMHU M’SI3y 1 CKOPOYEHHS CYXO>KHIJIKOBOI
JacTUHU. M’S30B1 BOJIOKHA PO3MIIIYIOTHCS TapalieIbHO TOB3JIOBXKHINA Oci M’s3a.
Ha wmikpockomiuHOMY piBHI CIIOCTEpIraeTbesi 30UIBIICHHS KUIbKOCTI MiodiOpwmil.
Anpa BUTATYIOTBCS 1 30UTBIIYIOTHCA. KiTbKICTh HEPBOBUX BOJOKOH Yy M 31
30UTBIIYETHCS.

[Ipn GBUYHEX HABAaHTAXXEHHSX PI3HOT IHTEHCHBHOCTI CIIOCTEPITAETHCS
nepebyaoBa M’s3iB, fKa Ma€ BEJIMKE MPAKTUYHE 3HAYCHHS MJII HAyKOBOTO
OOTpYHTYBaHHS PYXOBUX PEXHMIB SK y 3BHYHMX yMOBaX, TaKk 1 B yMOBax
MEPETPEHOBAHOCTI TICAS MAaKCUMaJIbHUX 1 CyOMakCUMallbHUX HABaHTaXKEHb.
Hocmimkennst [1.3.1'yn3s /1963, 1966/ nmokasanu, mo mpu XpOHIYHINA TEPEeBTOMI
rinoJguHaMiss HETaTUBHO BIUIMBA€E HAa BiTHOBJICHHS (DYHKI[IOHATLHUX BIIACTHBOCTEH
M’ SI31B.

[Ipu di3uyHKMX HABaHTAXEHHAX CEPEHbOI IHTEHCUBHOCTI CHIOCTEPIraloThCs

3MIHU B M’sI3aX MPO SIKI MU TOBOPHUJIH BUIIIE.



[Ticas ¢p13MYHMX HABAHTAKEHb MOBUHEH OyTH MEPioj] BIAMOUYUHKY TOCTaTHIN
JUIsL BIAHOBJICHHS M’s3y. B iHIIOMY BHIIaJKy B M’s31 PO3BUBAETHCS XPOHIYHA
nepeBToMa, abo neperpeHoBaHicTh. [1.3.1'ya3b mokaszas, 110 MOpQoJIOTiyH1 3MiHH,
AKl BIIOYBalOTbCS B M’s3aX, NPOXOJATH JBOMA IUIAXaMHU: 3 OJHOro OOKy
CTIIOCTEPITra€ThCsl PO3Maa M’ S30BUX BOJIOKOH; 3 1HIIIOTO - MPOJOBKKE PO3BUBATUCH
poboua rineprpodiss M’s30BOi  TKAaHWUHU (B 3alIEKHOCTI  BiJl  CTYyNEHs
MepEeTPEHOBAHOCTI MepeBaxarTh Ti a00 1HII mporecu). [Ipu po3naai M’ga30BUX
BOJIOKOH PYXOB1 OLIKM 3MEHINYIOTbCA B 00’€Mi B pe3yjbTaTi YOro 3MEHIIYEThCS
KOHTaKTHI TUTOIII M'I30BHX 1 HEPBOBUX BOJIOKOH, BHACHIJIOK YOTO 3MEHIITYIOTHCS
(YHKIIOHAIBHI MOMJIMBOCTI M’fA31B. 3MEHILIYETHCS KPOBOIMOCTa4aHHS M’s3iB. B
M’s13aX 3MEHIITYEThCS MONEpeYHa 1 TOB3OBXKHS TTOCMYTOBaHICTh, OKPEMi BOJIOKHA
miagaThes AUCTpodii, a Ha NEIKUX 3 HUX YTBOPIOIOTHCS 3AYTTS 1 3By»keHHs. Ha
MICIIi M’ SI30BHX BOJIOKOH, SIKi pO3MAJIUCS, YTBOPIOETHCS CIIONyYHA TKAHUHA.

Takum uuHOM, TIpH MOOYAOBI PAIiOHATHHOTO PYXOBOTO PEXKUMY, SK B
mpolieci TpeHYBaHHS TaK 1 B IepioJi BiHOBJICHHS, HEOOXiIHO BpPaxOBYBaTH Ti
CTPYKTYpHI 3MIHH B M’sI3aX, sIKi BAHUKAIOTh B pe3yabTaTi (PI3UUHUX HABaHTAXKCHb

PI3HOT IHTEHCHUBHOCTI.

4. ATATITAIIIAHI 3MIHA B CEPIIEBO-CYJIMHHINA CUCTEMI

OyHKIII0 3a0€3MeYeHHsT M’ SI30BOi MISNIBHOCTI (SK 1 BCIX IHIIKX IMPOIIECIB B
OpraHi3aMi) BHKOHYE CEpILIEBO-CYIWHHA cucTeMa. @DI3WYHI HaBaHTAKCHHS
BUKIIUKAIOTHh TEepeOyq0BY BCiX JIAHOK ITIE] CHCTEMH, a OCOOJHMBO cepIisi. 3MiHa
dbopMu 1 po3MIpiB ceplsd CYMPOBOKYETHCA OJHOYACHUMH 3MiHAMH B
reMOIMPKYJIAIIi opranizmy. Lle crocrepiraeTscsi Mpu BUKOHAHHI TaKWX BIIPaB K

"BUC IpOTHYBHIHCSB", "cTiiKka Ha KUCTAX", "MicT" (KOJU 3MIHIOETHCS HAMPSIMOK

CWJIH TSDKIHHSI KPOBi TIO BiTHOIIIEHHIO JIO CEPIIs), @ TAKOXK BIPABH, SIKI BUKITHKAIOTh

MiABUIIEHHS! BHYTPIITHROTPYAHOTO THUCKY - 'OMOpP PYKH B CTOPOHY Ha KUIBILAX",

"omopa Jsexxayn ob6amyusm  BHM3". I[lpm BmpaBi "BHC Ha KuIbIIX" YacTo

3MEHIIYEThCS MOMEPEYHUN po3MIp cepils, BOHO HaOyBae BHUJIOBKeHOI ¢opmu. Lle

TOSICHIOETBCS PO3TITOM CEPIEBOI CYMKHM, sika CTHCKae cepiie 3 OokiB. Ilim yac



BUKOHAHHS BIpaB 'CTiiika Ha KUCTAX', "BUC MPOTHYBIIUCE', "KyT B omopi" y

NeKUX CIHOPTCMEHIB ceplle HaOyBae TOPU30HTAJIBLHOIO MOJIOXKEeHHA. HanOiuibin

paHiasibae MOJIOKEHHS 3aliMae ceple y BIpaBl 'cTiika Ha kuctax" VY Bcix
MOJIOKEHHSIX TUla 3MiHA TpaHULb cepus OuUlbll BUpPaK€Ha Mpu BAOCL. Y
CHOPTCMEHIB-TIOYATKIBI[IB 3MiHa IUIOMIMHU Cepls B MOPIBHAHHI 3 BUXIIHUM
MOJIOKEHHSIM BUpa)ke€Ha OUTbII HIK ) TPEHOBAHUX CIIOPTCMEHIB.

CnopTuBHI HaBaHTaXEHHS BUKJIMKAIOTH TIMEPOYHKIIIIO CEpIls, AKa BEAE 10
30UTBIIEHHS] MO0 PO3MIpiB BHACTIAOK TinepTpodii Miokapaa 1 po3MIHPEHb KaMep
cepisi. Xoua rimeptpodis MioKapJa € HEBIJ €EMHOIO OCOOJMBICTIO Cepus
CIIOPTCMEHIB, OJIHAK, Yy CIOPTCMEHIB TIMHACTIB, aKpoOaTiB, BaXXKOATJICTIB
BUpakeHa cinabo, a y OiryHiB-cTaii€piB, BEJIOCUIEIUCTIB-IIOCEHHUKIB MOXeE
JTOCATHYTH 3HAYHOI BUPAKEHOCTI.

Bara cepust 310poBO1 T10IMHMY, SIKa HE 3aIMAETHCS CIIOPTOM, CTAHOBUTH 270-
265 1, y cnoptcmeniB - 310-500 r. Mix Baroro cepus 1 06’eMOM KaMmep MpSIMOi
3aJIeKHOCT1 HE CHocTepiraerbes. 30UIBIIEHHS Bard CepIsl CYMPOBOIKYETHCS
rinepTpodicro M’S30BUX KIITHH - KapaioMionutiB. ['imeptpodis kapa1ioMionuTiB
CYNMPOBOJIKYETHCS MOTIPIICHHAM X (DYHKITIH.

Komn  posrnsnytn  abcomtotHuii  00’em  poboTH, TO cepue 3
rinepTpooBaHUM MiOKapJOM IIepeBakae HerimepTpodoBaHe, OJHAK IPHU
nepepaxyHKy Ha OJMHUINIO Barum Miokapaa, 00’eM poO6oTu Oyae Takuii camwuii, abo
i MEHIIIN, HDK Y BUIAJIKy HETimepTpodOBaHOTO.

Orxe, gk Oaummo, rinepTpodito cepis y CHOPTCMEHIB CJiJ BBa)XaTH
HeOaxanuMm sBumieM. OpHAK ICHYIOTh yYMOBH 3a SKMX MOXHA 3aJI0BUTBHUTH
MiABUIIEH] (DYHKIIIOHANBHI 3amUTH TPU HEBENIUKii Trineprpodii Miokapjaa B
MOETHAHHI 3 TimepTpodier0 COCOYKOBUX M’S3iB, 3 NMPUCKOPEHHSM BiTHOBIICHHS
VIBTPACTPYKTYpP (MITOXOHAPIH, MiodiOpui) KapAiOMIONNTIB, 30UTHIICHHS KaMep
ceplsl TpH IMJIBUIICHHI TOHYCY M’S31B CTIHOK, NepeOyIoBI TIeMOJIWHAMIKH
(30UTBIIIEHHS CEPIIEBOTO BUKUAY) 1 TOKpAIICHHS KalIsapu3allii Miokapy.

O4eBUIHO ONTHUMAIBLHUMHU ISl POOOTH MiOKapjJa € YMOBU TOCHJICHOI

BHYTPIKIIITUHHOT pereHepanii yJbTpacTpyKTyp. SKIIO 1ie € HeJOoCTaTHIM, TOIi



NPUXOAUTH 30UIBIIEHHS KUIBKOCTI YJIBTPAacTPYKTyp, K€ BeAe N0 TrinepTpodii
KapJIIMIOIUTIB 1 MIOKapAy B IIUUIOMY.

[linBuIEeHHsT BUKHAY KpOBI B apTepiajibHy CHUCTEMY aJanToOBaHOI [0
(13MYHMX HABaHTAXKE€Hb CEPLIEBUM M's3aM MPHUBOJIUTH 10 BIANOBIIHOI epeOya0BH
apTepiil 3 MOTOBIIEHHSAM IXHIX CTIHOK.

[Ipu 3pocTaHHi (PI3MYHOTO HABAHTAXKEHHS MNPOXOAUTH NepedyaoBa BCIX
KOMIIOHEHTIB MIKPOLUUPKYJISITOPHOTO pycia KpOBI: PO3KPUBAIOTHCS PE3EpPBHI
Karuisipu, 30UTbIIYETHCS 3BUBUCTICTh apTEPiaibHOI JJAHKH MIKPOIUPKYJIATOPHOTO
pyciia, MIOMIPHO PO3IIMPIOETHCS HOTO BEHO3HUH BILT 1 (hOPMYIOTHCSI apTepioo-
BEHYJISIpHI aHacToMo3u. B  pe3ynbpTaTi 1BOTrO  MIJBUIIYETHCS  MICTKICTh
MIKPOIMPKYJISATOPHOIO pyclia 1 MOKPAIIYEThCS HOro MPOIyCKHA 3AaTHICTH. [lpu
BEMKNX ()I3MUYHUX HABAHTAKCHHSX, SIKI IPUBOIATH JI0 CTaHYy BTOMH, 3MIHIOETHCS
mimMoKanuigpHe pycio: aiaMerp JIM(paTUYHMX KamnuigpiB 30UTbIIYEThCS OUIBII
HIXK B 3 pasu.

XapakTep 1 00’eM 3MiH MIKpOIMPKYJISTOPHOTO Pyclia 3aJekKUTh Bl BIKY,
CIIOPTUBHOI Cremiaaizamii, craxy 1 kBamidikailii, a TaKoX Bl 0COOJIHBOCTEH

TPEHYBaJILHOTO MPOILIECY.

5. ATANITAIIIAHI 3SMIHU Y BHYTPIIIIHIX OPTAHAX

[InyHok. DopmMa IUTYHKY HEIMOCTIHHA 1 MPH CIOKIHHOMY IOJIOXKEHHI Tina i
IIpH 3MiHaX MOJIOKEHbB Tija.

B ocHOBHOMY TIONIO)KEHHI y CHOPTCMEHIB CIIOCTEpIraeThcsi Koce abo

(3

BEpTUKAIbHE TOJOXKEHHA NuTyHKa. [lpm BmpaBi “criika Ha KHCTIX”, “BHC

IPOTHYBIIKCH, "MICT” NUTyHOK 3aiiMae TOpH30OHTaNbHE TOJOKEeHHs. HaitbinmbIme

BIIXWJICHHS BiJl BUXITHOTO TOJIOKCHHS IIUTYHOK MPUAMAaE MpH BIIpaBi CTiiika Ha
KHCTSX'": TPaHMIIS IUTYHKY 3MIIIYEThCS KpaHianbHo Ha 18,9 cm (M. A. Ixxadapos,
[968). Haiibuipir pyxoma 4acTUHA NUTYHKY € BeJTMKAa KPUBU3HA ITUTYHKY.
OcHoBHUMU (QYHKITISIMH TIUTYHKY € €BaKyalliiiHa, CeKPeTOpHa, EKCKPETOPHA.
JlocaimKeHHs ToKa3aay, 10 3 MABUIIEHHSM IHTEHCUBHOCTI M'SI30BO1 pOOOTH /10

450 Krm/XB MIBHUIKICTh €BaKyallll BMICTY IIUTYHKY 301IbIIY€ThCS, IPU MOAANIBIIIN



30UIbIIEHH] IHTEHCHUBHOCTI M’s130BOi  poOotw a0 750 Krm/xB eBakyaris
3MeHIIyeTbcsl Ha 25% Big BUXIZHOTO piBHA. llpy BHCOKMX HaBaHTaXEHHSIX
3MeHiyeTbesi Ha 40% Bin BUXIAHOTO piBHA. Takl XK 3MIHHM CHOCTEPIrarOThCsA B
cekpetopHid QyHkuii [TopyiieHHs B cekpelii IUTYHKOBOTO COKY MPU TUHAMIYHIN 1
CTaTH4YHId poOOTI BUHUKAIOTH, KOJM HABAHTAKEHHS BUKOHYIOTHCS MEHII HIXK 32
roguHy a0 abo micas npuiiomy ixi. [IpurHideHHs cexpeuii OUIbII BHUPAXEHO Y
BUIIAJIKY KUPHOI 1 MEHILIE - MpHU OUIKOBIH k1. ExCkpeTopHa QyHKIis HUTYHKY NPU
HaJAMIpHIM M’A30Bili poOOTI MPOSBISETHCS BUIUICHHSM NPOAYKTIB a30THUCTOTO
oOMiIHYy (amMiaKy, CEYOBMHM) 3 TMOJAJbIIUM BUKOPUCTAHHSIM B TOHKOMY
KameyHuky. Di3uyHe HaBaHTaKEHHS BHUCTYNA€E CBOIO POJy CTPECOBUM JUIs
OpraHi3My, MOK€ BUKJIMKATH 3M1HU OYJ0BH CIIM30BOi 000JOHKHM HUTYHKY. OOpa3HO
Ka)Xy4H, IUTYHOK € I3€PKaJiOM CTPECOBHX CTaHIB.

ToBcTuit kumeynuk. HaltOouibIn pyXaIuBOIO YaCTUHOIO € TIoTiepeyHa 000/10Ba

KHUIITKA, sIKa MOYKE 3MIIYBaTHCS B KpaHIaIbHOMY HaIlpsSMKY Ha BijicTanb 10 20 cM.

B Menmiit Mipi 3MIITyeThCs IpaBUil BUTHH 000/10BOT KUIIKHU (10 14 cM) 1 1iBUi (10

11,6 cm), cimima kumika 3minyetbes g0 11,2 cm (M. A. Jxadapos). Maiixe npu

BCIX BIIpaBaxX KyT MPABOTO BUTHHY OOOMOBOIT KHUIIKU OUTBIIHN 1 PO3MIIIYETHCS

BUIIE JIIBOTO KyTa. BucximHa ninssHKa 00OAOBOI KHIIKK YaCTIII€ 3MIHIOE CBOIO
'

JOBKUHY 1 IMUPUHY HDK HU3XigHA AuIsHKa. [Ipum BUKOHaHHI BrmpaBu 'piBHOBara

JeXayu BOOMEPEK SKEpAMHHM" BHCXiHA 00070Ba KHUIIKA 1 IIOYATOK IPaBoOi

MOJIOBUHHU TIOTIEPEYHOI KHWINKH, a TaKOX JIiBa IOJIOBHHA IONEPEYHOi 00070BOT
KHIIIKA 3 HHU3X1THOK 00O0JO0BOIO KHUIIKOI PO3MIIIYIOTHCS Y BHUTJIAAI TaK 3BaHOI
"nMBOCTBOJKK". BUHUKHEHHS MIUX CUJILHUX BUTHHIB OB’ S3aHO 3 1HIUBIAyaJIbHUMHU
MOP(OJOTITYHUMHU OCOOJHMBOCTSIMHU 1 MICIIEM NEPETUCKAHHS >KEPAUHOI0. SIKIIO
nornepeyHa 00070Ba KHUIIIKA BHUSIBISIETHCS BHUIE I[HOTO MICISL, TO BOHA 3HAYHO
3MINIYETHCS BBEPX, SIKIIO HIDKYE, TO YACTHHA 11 OMyCKAETHCS B 00JIaCTh Tazy.
Ileuinka. IloctymoBo 3pocrtarodi (i3WYHI HABaHTAXKEHHS B MeEPiof
€BOJTIOIITHOTO OHTOTCHE3Y MPHUBOMATH 0 30UIBIICHHS aOCOIIOTHOI 1 BiTHOCHOT
MacH MEYIHKHU 1 11 JIHIMHUX po3MipiB. [HTEHCHUBHICTH KPOBOOOITY B MEYIHII MpHU

JMHAMIYHINA poOOT1 30UTBIIYETHCS, PO MO CBIAYUTH PO3IMIMPEHHS KPOBOHOCHUX



Kanuiapis. Po3Mipu rematonuTiB 1 iX saep 30UIbLIIYIOTECS, Y TOW Yac K KUIbKICTb
anep He 3MiHIeThCs. [Ipyn momipHOMY (DI3MYHOMY HABAHTAKE€HH1 30UTBIIYETHCS
BIIKJIaJaHHSl TJIIKOTEHY B TMEYIiHI[I OpU 3MEHIICHH! >XUPOBUX BKJIIOUYECHb B
remaTouTax.

XKoBuHMIT MIXyp B MOJIO)KEHHI CTOSAYM MAa€ rpylIonofioHy GpopMmy, HUKHIN
Kpail KOHTYpY TiHI MiXypa, K IPpaBuIIo, 3HaxoauThcsa Ha piHI [II-IY nonepexoBux
XpeO1iB, B OJOKEHH] Jiekaun Ha >kuBoTi Ha piBHI II-III monepekoBux xpeO1iB, B
MOJIOXEHH1 TiJIa BHU3 roJIoBoto Ha piBHi [-II monepekoBux xpeOiiiB. 3 nepexoaoM B
TIOJIOKEHHS JIe)Kayu Ha JKUBOTI, 3MIHIOETHCS HE TUIBKH PO3MIIICHHS KOBYHOTO
Mixypa, ane 1 ioro ¢opma (BoHa crtae 6000moaioHOI0 B 34,7% BUMNAAKIB), IIO
BiJIOMBAETHCS HA MOTO €BaKyaTOpHiN (yHKITII.

Ha >xoBYHMII MiXyp KpiM IOJIO)KEHHS Tijla 3HAYHHUU BIUTUB Ma€ XapakTep
3yCUJIb M’SI31B J)KUBOTA 1 aiadparmu. Tak, BCTAaHOBJICHO, IO MICJIsl 3TMHAHHS HIT' B
MOJIOXKEHH] JIeKauyu Ha CIUHI 00’€M KOBUHOTO MIXypa 3MEHINYEThCS; Micid Oiry
BiH MOXe a00 3MEHITyBaTUCS a00 30UIbIIYBATHCS, MICIS TaKUX BIpaB K "YyIop
aexadu', Moke 30UTbIITYBaTHUCS.

CrnoctepexeHHsl MMOKa3aiy, IO MPHU TUIABHOMY ITABUINEHHI 1 3MEHIICHHI
HANPYXXEHHS M S31B KUBOTa TOHYC XOBYHOI'O MiXypa Jem0 3pOocTae, a MpH
JIOBIOTPUBAIIOMY - 3MEHIITY€ETHCS, )KOBUHHI MIXyp OLIbIIIe HAIIOBHIOETHCS KOBYIO.

[MigmnyHkoBa 3ano3a. OnTuMmanbHi (Di3WYHI HaBaHTaXKCHHS BUKIUKAIOTH

peakTuBHI MOp(dOo(dYHKIIONATbHI 3MIHM CTPYKTYPHUX KOMITOHEHTIB KIiHIIEBHX
BiIJIUTIB €HIOKPUHHOI TKaHWHU ITIIIUTYHKOBOI 3aj103U, SKI XapaKTepHU3YIOThCS
rinepTpodi€ro KIITUH 1 HATPOMAKEHHSIM B IIUTOTUIa3M1 CEKPETOPHUX TPAHYIL.

[Ipu xponiuniii BTOMI MOpGOGYHKIIIOHATBHI 3MIHH XapaKTepPU3YIOThCS
MOSIBOIO  TUCTPOQIUYHUX 3MiH, SKI TMPOSBISIOTHECS B 3HUKHEHHI YITKOCTI MEX
0araThOX KJIITHH 1 iX s/1ep, 3MEHIICHHAM KUIBKOCTI a00 BiJICYTHICTIO CEKPETOPHUX
rpaHyll, B BaKyOJi3aIlii 1 1eCTPYKIlii OKPEeMUX KITITHH.

B eHmoxpuHHIA YacTHHI MiANITYHKOBOT  3aJI03U  CIIOCTEPIraeThCs
rinepTpodist OCTPIBKOBOTO anapaTy OpraHy.

CeuoBuniibHa cuctema. IlinBuiieHHs (I3UYHUX HABAHTAXXEHb B MEPioJl




pOCTY 1 PO3BUTKY OpraHi3My 30UIbllIy€e aOCOJIIOTHY Bary 1 JIiHIIMHI po3Mipu HUPOK,
0COOJIMBO TOBIIMHY KOPKOBOTO Iapy. MIKpOCKOMIYHI AOCIHIIKEHHS MOKa3alu
BEJIMKY HAllOBHEHICTh KPOB’10 K1yOOuKiB HUpOK. [lopokHnHa Kancynu kinyOouka
pO3IIMpPEHa 1 MICTUTh MyXKi OUTKOB1 Macu. Kananbli HepoHa TakoX PO3LIMPEHI,
B iX MOPOXKHUHI CIIOCTEPIraeThesl CKymueHHs: OulKy. [IpomyckHa 37aTHICTE HUPOK
Ipy TMOMIPHUX JUHAMIYHUX HAaBAHTAXKEHHSIX NiABULIYeThbcs. [lpu HaamipHUX
HaBaHTaXXEHHAX (DYHKI[IOHATbHA 3IaTHICTh HUPOK MOTIPIIYETHCS.

@®i3UyH1 BOpPaBH BIUIMBAIOTh Ha TOJOXKEHHS HUpPKU. Hupka B MOJOKEHH1

ctosun posmimyeTrsesi Ha piBHI XII rpynnoro - Il momepekoBoro xpeobuis. [Ipu

BUKOHAHHI TaKUX BIPaB sSK “BUC MPOTHYBIIKUCH TiHb HUPKOBUX YalllOK 1 HUPKOBOT
MUCKH 3MIIIyeTbCss BBepX. CEUiBHUKM MpPH IbOMY BHIPSAMISIOTHCS 1 JIEIIO0
3MINIYIOThCS JaTepaibHO. BepxHiil KiHelb Ce4iBHUKA, SK MPABUIIO, 3MIIIYETHCS
Outpme HDK HIWKHIA. [licns cTpuOKiB TiHb HUPKOBUX YalIOK 1 MHUCKH
PO3MIIIYEThCSI HUKYE BUX1THOTO PIBHS.

JluxaipHa cucTema. Jlereni. @di3UYHI HABaHTAXXCHHS  BHUKJIHKAIOTh

azanTaiiiai MopdoJoTiyHl 3MIHM B JIETEHSIX, SKI MPOSBISIIOTHCS B MOMIPHOMY
PO3IIMPEHHI aNbBEOJ, HE3HAYHOMY BHUTOHYCHHI MIKAJIBBEOJSIPHUX MEPETOPOJIOK,
rinepTpodii CroJIydHOTKAaHMHHOTO IIapy BicliepanbHOI MieBpu. Taka mepedyaoBa
3abe3reuyye OUThII €KOHOMHY (QyHKII0 oprany. JloprorpuBami ¢izudH1
HABAaHTAKECHHS BUKIHUKAIOTh AUCTPO(PIUHI 1 JECTPYKTHBHI 3MIHM B JICTCHSX:
pPO3pUBH  MDKAIBBEOISIPHUX  IMEPETOPOJOK,  KPOBOBHJIMBH,  ITOTOBIIEHHS

CIOJIYYHOTKaHMHHOTO KapKacy opraHa.

6. AJANITAIIIAHI 3MIHU B HEPBOBI CUCTEMI 1 EHIOKPUHHUX
OPI'AHAX OPT'AHI3MY

HeproBa cuctema, B mporieci TpeHyBaJIbHOTO TPOIECY TIPOXOIATH 3MIHHA Ha

pi3HUX MOP(}OJOTIYHUX PIBHAX. 3MIHM BHHHKAIOTh B KIPKOBUX IIEHTpax 1
nepudepuyuHiii HEPBOBIH CHCTEMI,
[linBuiieHa pyxoBa AIUIBHICTH 30UIBIIYE HAAXOKEHHS adepeHTHUX

IMITyJIbCIB 1O TPOMPIOUENTUBHUX IUIAXaX J0 KOPU KIHIIEBOIO MO3KY, IO



BIIOMBa€eTbCAd Ha OyIOBI MIpaMiJHUX KIITHUH. A came 30UIbLIYEThCS JOBXHHA
JEHJPUTIB 1 KUIBKICTh IIWIUKIB MO 1X JOBXHUHI. Po3pocTaHHsS AEHAPUTIB 3
YTBOPEHHSAM  HOBUX  KOHTAaKTIB MDK  HEpPBOBHUMHM  KIITHHAMHU  CHpUSAE
HarpoMa/pKeHHIO 1H(popMallii, SKa JOKaII3yeThCs 1 HArPOMAIXKYEThCS B CHHAIICAX.
[laM’sTh HaA PyX MOB'sI3aHA 3 YTBOPEHHSIM HOBUX MIKHEUPOHAIBHUX 3B’ SI3KIB.

I[Ipu HagMmipHUX GIBUYHUX HABAaHTAKEHHSX, KOJIM HACTYINa€e MepeT-
PEHOBAHICTh, NMPU BHUCHAKEHHI HEPBOBOI CHUCTEMH, HEPBOBI KJIITMHU 3a3HAIOTh
3MiH, SIKI BEIyTh A0 MOpylIeHb iX (yHkuid. Lle moB’s3aHO 13 3MEHIICHHSIM

KIIBKOCTI pOOCOM 1 MITOXOHJIPIA.

Crnunnauii Mo3ok. [Ipu nmomipHuX (I3MYHUX HaBaHTaXKEHHSIX B HEPBOBUX

KJIITUHAX TMEpPEeAHIX POriB COHUHHOTO MO3KY 30UIBIIYEThCS CUHTE3 OUIKY, 3pOCTa€
aAKTUBHICTh (PEPMEHTIB; IIPU CHJIbHUX HAaBAHTAXKECHHSX 111 MPOIIECH rajIbMYyHOThCSI.

®di3uyHI HABaHTAKEHHS BIUIMBAIOTH Ha Mepu(epudHy HEPBOBY CHUCTEMY. A
caMe TPUIIBUAIIYETHCS MI€TIHI3allisl OChOBUX IMJIIHJPIB HEPBOBUX BOJIOKOH, IIIO
MOKpallye YMOBH TMPOBEICHHS IMIyJIbCiB 1o HepBy. [loMipHi ¢i3uuHi
HaBaHTAXEHHS CIIPUSAIOTH TOMY, 110 3 BIKOM THHYTh HEMPOHU MajuX pO3MIpiB, a B
nepudepuyHUX HEepBaX 3pOCTAE JOJIsI BOJOKOH CEPENIHIX 1 BEIUKUX JiaMeTpiB. B
pe3yabTaTi MBHUAKICTH MPOBEICHHS HEPBOBHUX IMITYJIbCIB i IBUIIYETHCS.

I[Ipy  KOPOTKOTPUBAIMX IHTCHCUBHHX  (I3UYHHUX HABAaHTAKCHHAX
CIIOCTEPITaeThCsl PO3POCTAHHS KIHIIEBUX 3aKiHYCHB IO XOJy HEPBOBOTO BOJIOKHA,
30UTBIICHHS PO3MIPIB PYXOBUX OJisiiok. TpuBami 1HTEHCHBHI HaBaHTa)KCHHS
MPUBOAATH 70 3OUIBIICHHS KUIBKOCTI HEPBOBUX 3aKiHUYCHBb  (OJIAIIOK).
MakcuMmalibHI HaBaHTKEHHS TPUBOIATH 10 PYWHYBAaHHS YaCTHHU HEPBOBHUX
BOJIOKOH, PO3MIPH pPYyXOBHX OJSIIOK 3MEHINYIOTbcs. Hactymae — siBuie
MepEeTPEHOBAHOCTI.

3amo3u  BHYTPIIIHBOI _cekpeltii. ApmanramiifiHi Tpolecu TMoB’s3aHl 3

HEHPOCEKPETOPHOIO AaKTHUBHICTIO TIMOTallaMyca, SKAW BIUIMBAE Ha (YHKIIIO
rimodiza - 3aJI1031 JIe TPOXOIUTh MEPEKIIOUCHHS HEUPOPETYISIlii Ha SHIOKPHUHHY
perymmiro. I'imodiz y cBoio yepry abo cTumMmymoe abo 1HTIOye AISJIBHICTD

nepudepuyHrUX EHJOKPUHHUX 3aJ103.



Knitunauit cknan aneHorinodiza HEOJHOPIAHUHN, B HHOMY PO3PI3HSAIOTH 5
BUJIIB KJIITHH, SIKI cHenu(i4HO BIUIMBAIOTh Ha (PYHKIIT IIUTOMOMIOHOI 3a103H,
HAJIHUPHUKIB 1 CTATEBUX 3aJ103.

[lin BrMBOM mMOMIpHMX (I3BUYHUX HABAHTAXXEHb MPOXOJUTH AKTUBAIIIS
KIITUH Tinodiza, mo MopQOoJIOridyHO BUPAXKAETbCA B MOCHIIEHHI CEKPETOPHHUX 1
IHKpETOpHUX TMpoleciB. Benuki ¢i3M4HI HABAHTAXKEHHS BHUKJIMKAIOTh BTOMY
OpraHy - 3MIHIOETbCS KUIBKICHE CIHIBBIJHOIICHHS PI3HUX THIIB KIITHH,
MPUTHIYYETHCS 1XHSA-CEKPETOPHA AKTHUBHICTh, SIKa TMPOSBISIETBCS HAOPSIKOM 1

KpoBoBWIMBaMU. [IposiBisieTbes Kanoifg-Ha AUCTPOdis OKPEMUX KITITHH.

Hagnupnuku. [lpu onTumManbHux (I3MUYHUX HABaHTAXKEHHSIX CIIOCTE-
piraeTbcs CTUMYJIOIOYHUI BIUTUB HA MOP(PODYHKIIIOHATFHUN CTaH KIPKOBOTO ILIApy
HaJHUPHUKIB, 110 CYMPOBOJKYETHCS TINEPTPOdI€r0 KIITHUH OCOOIMBO IMYy4YKOBOT
30HUH, SIKA CUHTE3Y€ TIIOKOKOPTUKOINHU, SIKI aKTUBYIOTH BYTJIEBOJHUU OOMIH B
M’ s3ax.

XpoHiYyHa BTOMa (IEPETPEHYBaHHS) CYHNPOBOJKYETHCS PI3KO BUPAKEHOIO
rinepTpodicro KITHH KIyOOUKOBOI 30HM KIPKOBOT'O IApy HAJHUPHHKIB, JI€
OPOXOAUTHh CUHTE3 TOPMOHIB - MIHEPAJOKOPTHKOINIB, SKI PETYJIIOITh BOIHO-

COJILOBUU OOMIH.

[Mutononi6Ha 3aymo3a. OntuManbHi  GI3MYHI  HABaHTAXCHHS  MAarOTh
MOMIPHUN aKTHUBYIOYHMH BIUIMB Ha MOPQO-QyHKIIOHAIBHUN CTaH NapeHXIMHU
IIUTOIO1I0HOT 3aJI03H, 11 TUPIOMUTH 1 (HOTIKYIIH.

[Ipu xponiuniii BTOMI MOpP(}OIOTiYHI 3MIHM B MIMTOMOMIOHIN 3aJ03i
XapaKTepU3y€eThCS MPUTHIYCHHSIM CEKPETOPHOT (PYHKITI.

CrareBi 3a703W B yMOBaX IOMIPHOTO (I3UYHOTO HABAHTAKEHHS HE

MiTaI0TECSA TECTPYKTUBHAM 3MiHAM, B TOW 4Yac SK M S30BE TEPEHANPYKEHHS
CYMPOBOIKYETHCS TIOMITHOIO JECTPYKITIEI0 CIM’STHUX KAaHAJBIIB, 10 HETaTHBHO
BiTOOpaKa€eTHCS HA CIIEPMATOTCHE3I.

BunoukoBa 3ajo3a: mTpu  IHTEHCHBHHX (IBUYHMX HABAaHTAXCHHSIX

CIIOCTEpIraeThCsl 30UIBIICHHS MO3KOBOTO IIapy, IO IIOB’S3aHO, HAMNEBHO, 13

3MEHIIEHHAM KUIBKOCT1 JIM(OITHUX €JIEMEHTIB OpraHy. 3MEHIIIEHHS KUIbKOCTI



TiM(OITHUX €JIEMEHTIB Y BUJIOUYKOBIM 3aJ1031 HETaTUBHO BiOMBAETHCS HA IMYHHO-

010JIOTIYHUX 3aXMCHUX PEAKIISIX OpPraHi3My.
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