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1. OcHoBHI NOHATTS MNpPO ajanTalil0 oOpraHizMy JWIAMHM 10 G(i3HYHUX
HABaHTaXKeHb
AnanTamist (adaptatio- mpuctocyBaHHsS) - MPUCTOCYBaHHS OPTaHi3MY, MOMYJISIIIT
ab0 1HmOi O10JOriYHOT CHCTEeMHM 1O 3MIH YMOB ICHYBaHHSA. AjanTtamiiiHi 3MIHU
IpOXOJATh Ha TeHO- 1 (eHOTHUHIYHMX piBHAX. OpraHi3aM CHOPTCMEHa B IMpoleci
TPEHYBaHb 1 3MaraHb MiAJa€ThCsl OAaraTboM 30BHINIHIM BIUIMBaM, a 30KkpeMa (Hi3u4HUM
HaBaHTaXXEHHSAM. AJanTailisi 10 HUX - 1€ NMpUBEJIEeHHA Oyn0BU 1 (PyHKII opraHisamy B
BIIMOBIAHICTH A0 MOTPEO COPTUBHOI JAISITBHOCTI.
Po3pi3Hs10Th ajanTallito BUI0BY Ta IHAUBIAYaJbHY.
Cranii ananTariii: pyHkiioHasbHa Ta MOp(dOJIOTIvHA.
dopmu aianTailii: pamioHajqbHa ¥ HEpallioHaIbHA.
Mopdonoriyai  mposiBU  ajanTallli: NpPUCKOpeHa KIITHHHA  pereHeparis,

rinepTpodis Ta rinepruiasis OpraHis.

2. Ananrauiiini 3MiHM B ckeJieTi Mij BIVIMBOM (Pi3MYHUX HABAHTAKEHb
Mopdonoriyai 3MiHH B KICTKOBIH CHCTEM1 CIOPTCMEHIB MPOXOIATh Ha PI3HUX

PIBHSIX 11 opraHizallii: MOJIEKYJIpBOMY, CYOKIITHHHOMY, OPTaHHOMY 1 CHCTEMHOMY.

Ha MonekynasipHOMY piBHI CHOCTEPIraeThCcs MIABUIICHWA CHHTE3 OUIKIB,
MyKoIoricaxapuiiB, (GEepMEHTIB 1 IHIIMX OpPraHiYHUX PEYOBHUH, IJACHITIOETHCS
BIJIKJIJICHHS HEOPraHIYHUX PEUYOBHH, SKI 3a0€3MeUyloTh BHCOKY CTYIIHb MIITHOCTI
KicTKOBO1 TKaHWHU. CTymiHb 301IBIIEHHS MYKOIONIcCaXapuaiB y KICTKOBIM TKaHUHI
3HAXOAUTHCS B MPSAMIH 3aJ€KHOCTI BiJl IHTCHCHBHOCTI HABaHTAXCHHS: YHM BOHA
IHTEHCUBHIIIIA, TUM OUTBIIA KUTBKICTh MYKOTIOJICAXapU/IiB BUSBISETHCA Y KICTKAX.

Ha TkaHMHHOMY piBHI CIIOCTEPITa€ThCSA ITIBHUINCHA OCTEOHI3AIis KiCTKOBOT

TKaHUHU. Byno BimMideHo, mo Ha (i3MYHE HABAaHTAaXXEHHsS KICTKOBA TKaHMHA pearye
30UTBIIIEHHSIM OCTEOHIB. B Ieil yac crmocTepira€TbCsi pyWHYBaHHS CTapuX OCTEOHIB 1
YTBOPEHHS HOBHX KiCTKOBHUX IUIACTHH.

Ha opranHomy piBHi y BCIX KICTKaX CIIOCTEPITa€ThCS:

1. 3MiHa XIMIYHOTO CKJIaay;



2. 3MiHa popMu;
3. 3MiHa BHYTPIIIHbOI OyJI0BU;
4. 3MIHA HIBUAKOCTI POCTY 1 TEPMIHIB OKOCTEHIHHS.

XiMIYHUHN CKIad KICTKHM MiJl BIUTUBOM (Di3UYHOTO HABAHTAXKCHHS 3MIHIOETHCS B
CTOPOHY 30UIBIIEHHS HEOPraHIYHUX pe4YoBUH (Kaublito, ¢ochopy). B micusx
MPUKPITUIEHHS. CYXOXXKWUJIb M’SI31B YTBOPIOIOThCS TpeOeHl, ropOu, IMIOPCTKI MOBEPXHI.
Bonu TuMm OUIb1II1, YUM CUIIBbHIILIE PO3BUHEH] M’ SI3U.

Mopdosnoriyni 3MiHU B OyZ10BI KICTKOBOi CUCTEMH CIIOPTCMEHIB CIIOCTEPIratoThCs
y 1) okicTi, 2) KOMITAKTHIM 1 ry04acTiii pe4oBUHI1, 3) KICTKOBOMO3KOBIH MTOPOKHUHI.

OkicTs KICTOK TiJ BIUTMBOM (PI3MUYHMX HABaHTAXEHb 3HAYHO IOTOBIIYETHCS
BHACJIZIOK TMOCWJICHOTO (YHKIIOHYBaHHS ii BHYTpIIIHBOro (kamOianbHOro) mapy. B
MOTAJIBIIIOMY OKOCTEH1JIa YACTHHA OKICTS 3JIMBAETHCS 3 KOMIIAKTHHUM IIapoM Jiadizy.

KoMItakTHa pedoBHHA y CHOPTCMEHIB, SIK MPABHIIO, MOTOBINYETHCSA. PO3PI3HSIIOTH
Tpu BUAM OynoBH Ty04yaToi pEYOBHHU: JPIOHOKOMIPKOBA, CEPEHbOKOMIPKOBA,
KpYIMTHOKOMIpKOBa. Y JIIOJIEH, sIKI HE 3aiiMarOThCsl CIIOPTOM, Trybuara pedyoBHHA emidisiB
KICTOK, SIK TpaBWjIo, Mae NepudepruyHy 30HY 3 BIIHOCHO MaJIMMHU KOMIpKaMU 1 II€HT-
pajbHy 3 KOMipKaMu OUTBIIOTO PO3MIpy.

Benuki ¢i3uani HaBaHTaXKEHHS, SIK MPABWIIO, MPU3BOAATH 10 30UIBIICHHS PO3MIpIB
KOMIpoK TyO4aToi pedoBuHH. Emidizapri Bigaimu TpyO4YaTUX KICTOK HaOyBarOTh
OJTHOPITHOT KPYHMHOKOMIPKOBOI CTPYKTypw ©0e€3 Tojauly ry0daroi peyoBHHU Ha
nepudepruyHy 1 IEHTPaIbHY 30HHU.

KicTkoBOMO3KOBa TOPOKHUHA M1l BILTMBOM (DI3MYHUX HABAHTAXEHI y 3B’SI3KY 3
MOTOBIIIEHHAM KOMIAKTHOTO IIapy 3MEHIITYEThCS.

JIo ChOTONHINIHBOTO THS B JIITEpaTypl 3yCTPIUalOThCS CKYII JaHl Ipo Te, SK
BIUTMBAIOTh HABAHTAKEHHS CTATUYHOTO 1 TMHAMIYHOTO XapakTepy Ha (QYHKIlII MUTYHKY,
KHIIIEYHUKA, )KOBYHOTO MiXypa, Y HE BUKJIMKAIOTh BOHH MOPYIIEHb TPaBICHHS, 3aCTOIO
*oBUl. J[y)ke BaXITMBUM € MMUTAHHS MIPO yAApHI EPEBAHTAKEHHS, SIKI MOXYTh BUHUKATH
MpU CIIOPTUBHUX BIIPaBax, KOJU PI3KO 3MIHIOETHCS MIBUIKICTh PYXy Tila CIIOPTCMEHA,
HaIpUKIIaJl, pU CTpUOKax, MOLITOBXAaX, yapax. Yu 1HEpIiiHI CHJIM BHYTPIIIHIX OpraHiB

CHPUSIIOTh PYXOBI, YU TAIbBMYIOTh HOTr0?
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[Mum nmutanasM npucBsueHi nooauHoki podotu I'.Xocke (1930), B.Kuoins (1934),

IBanuikoro, I1.3.Tyass (1957), M. A. Ixadaposa (1954, 1968), I1.K.JIepuuna (1957,
[970). 3mimeHHs  BHYTpPIIIHIX  OpraHiB  BUBYAJIOCA  METOJAOM  KOHTPAcTHOL

peHTrenorpadii.

3. ApanrtaniiiHi 3MiHM B M’A30Bill cucremi Mg BIVIMBOM (Pi3HYHMX
HABaHTa:KeHb

CnopTHBHa MpaKTHKa MOKa3ye, M0 LI IUIECTIPSIMOBaHI TPEHYBAHHS 30UIbLIYIOThH
CWIy Ta 3MIHIOIOTh IHIII (PYHKIIOHAIbHI OCOOMMBOCTI M’s3iB. AJjie  4acTo
CIIOCTEpIraloThCsA TakKi  SIBUINA, KOJW TP MAaKCUMaJIbHUX HaBaHTAXCHHAX 1
HEJ0CTaTHROMY IEPIOJi BIAMIOYMHKY, CHjIa M’S3iB TTOYMHAE 3MEHIITYBATHCh 1 CIIOPTCMCH
HE MOJKE ITOBTOPUTH MOTICPEIHIX PE3yJIbTATIB.

CuctematnyHi (13UYHI HABAHTAXKEHHS B MIPOIIECI 3aHSTTS CIIOPTOM MPUBOISATH 10
rinepdyHKIii M’a31B, sKa 3aKpIIUTIOETHCS BIATOBITHOI CTPYKTYPHOIO MepeOya0BOIO
M’ SI31B.

Jlo mopdosoriyHMX 3MiH, SKI XapaKTepu3ylTh TinepdyHKIi0 (rinepTpodiro)
M’s31B HaJle)KaTh: 30UIbIIEHHA 00’€My, Baru opraHy, o0’eMy (IOBXHUHHM 1 TOBIIUHU)
KIITHHHUX €JeMEeHTIB opraHa. Lli 3MiHM NpOXOJATh Ha PI3HUX PIBHAX CTPYKTYPHOI
oprasizaiii M’si3iB: OpraHHOMY, KJIITUHHOMY, CYOKJIITHHHOMY.

30UTbIIIEHHST IHTEHCUBHOCTI CKOPOYEHHS M’SI31B 3aKOHOMIpPHO TSTHE 3a COOOI0
aKTHUBI3AIlII0 OKPEMUX TPOIIECIB 1 CHHTE3y OUIKIB. AKTHBI3aIlisl EHEPTETUIHUX MPOIIECIB
NpPU3BOAUTH JI0 TMIABHUINEHHS TMOTpeOM y KHUCHI, IHTeHcH]iKalii OKHCHOTO
doedopmnroBarHs, TOOTO TporeciB aepobHoro pecuHtesy AT®D. Ilopsx 3 1um
30UTBITy€eThCA 1 aHaepoOHM nuisax pecuHTedy ATd 3a paxyHOK po3magy TIIKOTEHY i
kpeatuHpocdary. Takox croctepiracTecs 3pOCTaHHS CUHTE3Y OUTKY 1 30 UTBIICHHS Macu
Miodiopmit. OTKe CIoCTepIracThesl 30UTHIICHHS PO3MIPIB M’ SI30BUX BOJIOKOH.

B 1eit wac cnoctepiraerscs podoya rimepemis, ika CTBOPIOE HEOOX1THI YMOBH IS
IHTEHCUBHOTO MPUTOKY KPOB1 JO OPraHiB 3a PaxyHOK BIIKPUTTS PE3EPBHUX KaIlJIAPIB.
Po6oTa Bcix opraHiB 1 CyJIUH 3aJI€KUTh BiJl BIUIMBY HEPBOBOI CUCTEMH.

CratuuHi 1 AMHAMIYH1 HABAaHTAXKEHHSI 110 P13HOMY BIUIMBAIOTH HA M’ SI3U.



5
Tak, npu CTaTUYHUX HABAHTAXXCHHAX IIO A0 3 30LIBIIICHHSM O6’€My M’SI31B
9

30UIBIIYBaBCS IUIONIA MPUKPIMJIEHHS A0 KICTOK, 3pOCTAa€ CYXOKMJIKOBA YacTHHA M 434,
30UIBIIYEThCA  BHYTPIM SI30BHM  CHOJYYHO-TKAaHHMM  mpomapok  eHjnomizis. Ha
MIKPOCKOIIYHOMY PIBHI CHOCTEPIra€ThCsl 30UIbLIEHHS TPOQPIUHOro amapary M’s30BOrO
BOJIOKHA (CapKOIUIa3MH, siA€p, MITOXOHAPIiH). Y 3B’SA3Ky 3 IIUM JAesiKl M’sI3¢Bl1 BOJIOKHA
MOTOBILYIOTbCA, siipa HaOyBaloTh OKpyrioi ¢opmu. OpgHak MiodiOpuiaud poO3BUHEHI
MEHIIE 1 pO3MIIIEH] HEILIBHO.

JIoBroTpuBajii CKOpPOUYEHHS M SI30BUX BOJIOKOH 1 IHTeHCHU(iKaiisi B HUX
METa0OJIYHUX MPOIECIB CHPHUHSAE 30UTBIIEHHIO KIIbKOCTI KPOBOHOCHUXHUX KaIllJIAPiB.
PyxoBi Os1111KM 301TBLITYIOTECS B OUIBINIHN Mip1 B MOTIEPEYHUX PO3MIpax.

[Ipn nuHAMIYHMX HaBaHTAXKEHHSAX Bara 1 00’eM M’S3y TEX 30UIBIIYETHCS, ajie B
MEHIII Mipi B TOpPIBHSAHHI 3 CTaTMYHUMM HAaBaHTAXEHHAMH. B M’s3aX mpoxXoauTh
30UTBIIEHHST M’S30BOT YaCTUHU M’SI3y 1 CKOPOYEHHS CYXOXHIIKOBOi YacTHHU. M’s30Bi
BOJIOKHA PO3MIIIYIOTHCS TapajeilbHO TMOB3AOBXKHINA oci M’s3a. Ha MiKpoCKOMIYHOMY
pPIBHI cHOCTEpIraeTbCcsi 30UIBIICHHS KUIBKOCTI Miodiopwi. SAapa BUTATYIOTBCS 1
30UTBIIYIOThCS. KiTbKICTh HEPBOBUX BOJIOKOH Y M’ sI31 30UIBIITYETHCS.

I[Ipu  Qi3uuHMX HABaHTAXKEHHSAX PI3HOI  1HTEHCHBHOCTI  CIIOCTEPITa€ThCs
nepeOymoBa M s31B, SKa Ma€ BEJIMKE NPAKTUYHE 3HAYEHHS JUISI HAYKOBOIO
OOTpYHTYBaHHS PYXOBHX PEXKUMIB SIK Yy 3BHYHHX YMOBaX, Tak 1 B yMOBax
NEePETPEHOBAHOCTI  MMICJII  MaKCUMaJbHUX 1 CyOMakCHMalbHUX  HaBaHTaKCHb.
Hocmimxkennst [1.3.T'yaza /1963, 1966/ mnokazanu, 1o mpu XpOHIYHIA MEpeBTOMI
rinoJHaMiss HETaTUBHO BIUIMBA€ Ha BIJIHOBICHHS (DYHKI[IOHAJBHUX BIIACTHBOCTEH
M’ SI31B.

[Tpu i3nyHUX HaBaHTAKEHHAX CEPEIHbOI IHTEHCHUBHOCTI CIIOCTEPITAIOTHCS 3MIHH
B M’s13aX IPO SKi MU TOBOPHJIN BHIIIE.

[Ticnsa ¢i3mYHMX HAaBaHTAXKEHBb MMOBHHEH OYTH MEPioa BIMIMOYMHKY JTOCTATHIA IS
BITHOBJICHHS M’513y. B iHIIIOMY BUIIaAKy B M’5131 pO3BUBAETHCS XPOHIUHA MTEPEeBTOMaA, a00
nepetpenoBanicTh. [1.3.I'yn3p mokasas, mo MOpQoOJIOTiuHI 3MiHU, SKI BiIOYBarOThCS B
M’513ax, MPOXOJATH ABOMA LUISIXaMHU: 3 OJHOTO OOKY CIIOCTEpPIra€ThCs po3maa M’ S30BUX

BOJIOKOH; 3 IHILIOTO - IIPOJIOBKKE PO3BUBATUCH poOoyYa rinepTpodiss M’s30BOi TKaHUHU (B
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3QJIKHOCT1 BiJl CTYIEHS MEPETPEHOBAHOCTI MepeBakaroTh Ti abo i nporecu). [Ipu

po3naal M’sA30BHX BOJIOKOH PYXOBI OLIKM 3MEHIIYIOTBCA B 00’€Mi B pe3yibTaTi 4Oro
3MEHIIYETbCS KOHTAKTHI IUIOIIlI M'A30BUX 1 HEPBOBUX BOJIOKOH, BHACIIJOK YOro
3MEHIIYIOThCS (DYHKI[IOHATBHI MOXJIUBOCTI M’SI31B. 3MEHIIYEThCS KPOBOIOCTAYaHHS
M’s31B. B M’s3ax 3MEHIIYeTbCsS MOMNEpeYHa 1 MOB3AOBXKHS IOCMYTOBAaHICTb, OKpEMI
BOJIOKHA MIAJAIOTECSA TUCTPO(Dii, a HA JESKUX 3 HUX YTBOPIOIOTHCS 3IYTTS 1 3BY>KECHHS.
Ha wmicui M’30BUX BOJIOKOH, SIK1 PO3MAJIUCS, YTBOPIOETHCS CIOIYyYHA TKAHUHA.

Takum uymHOM, TpH NOOYAOBI PAIIOHATIBHOTO PYXOBOTO PEXHUMY, SIK B IPOLECI
TPEHYBaHHs Tak 1 B TIepi0j] BIIHOBJICHHS, HEOOX1JHO BPaxXOBYBaTH Tl CTPYKTYPHI 3MIHU B

M’s13aX, SIKI BAHUKAIOTh B pe3yJbTaTi (Di3MYHUX HABAHTAKEHb PI3HOI IHTEHCUBHOCTI.

4.0co01mBOCTI OyI0BH CepuHEeBO-CYAMHHOI CHCTEMH CIIOPTCMEHIB

OyHKIII0 3a0e3MeueHHs M’ S30BOi JISJIBHOCTI (SK 1 BCIX IHIIMX TPOIECIB B
OpraHi3Mi) BUKOHYE CEplLIeBO-CyIMHHA cucTeMa. PI3MyHI HABAaHTAXKEHHS BUKIMKAIOTh
nepeOyI0BY BCiX JIAHOK I11€1 CHCTEMH, a 0cOOJIMBO cepirs. 3MiHa (popMu 1 po3MipiB cepiis
CYNPOBOJIKYETHCS OAHOYACHUMU 3MIHAMHU B T€MOLIMPKYJIAIIT opranizmy. Lle crioctepira-

€ThCS TIPU BUKOHAHHI TaKWX BIIPaB sIK "BUC MpoOrHyBIucs', "cTikika Ha KHCTAX", "MicT"

(KoM 3MIHIOETBCSI HAIIPSAMOK CHJIM TSDKIHHS KPOB1 IO BITHOIICHHIO JIO CEPIlT), a TaKOXK

BIIpaBH, fAKI BUKIWKAIOTH IIJIBUIIECHHS BHYTPIIIHBOTPYAHOTO THUCKY - "YIOp PYKH B

CTOpOHY Ha KiblgXx", "ymop aexaun oOauwyusim BHU3". [lpm Brmpasi "BuC Ha KiTbIAX"

4acTO 3MEHIIYETHCS TOMEPEUHUM PO3MIp CepIlsi, BOHO HaOyBae BUAOBkeHOI opmu. Lle
MOSICHIOETBCS PO3TIATOM CEPIIEBOT CYMKH, SIKa CTHUCKAe ceprie 3 0okiB. I1in yac BUKOHaHHS

BIIpaB "CTilika HAa KHUCTIX' ', "BUC MPOTHYBIIMCEL", "KyT B ynopi" y JESKHX CIOPTCMECHIB

cepIie HaOyBa€e TOPU3OHTAIIBHOTO TOJIOXKEeHHs. HaliOumbIn paHiaibae TOJIOKEHHS 3aiiMae

ceprie y Brpasi "criiika Ha KHCTAX" V BCIX MOJOKESHHSX Tijla 3MiHA TPAHHIh CEPIIs

OUThII BHpa)kKeHa TPH BAOCI. Y CHOPTCMEHIB-MIOYATKIBIIB 3MiHA IUIONIUHU CEPIS B
MOPIBHSIHHI 3 BUXITHUM TOJIOKEHHSIM BUpPa)KeHa OUTBIN HIXK Y TPEHOBAHUX CIIOPTCMEHIB.
CnopTuBHI HaBaHTaXXEHHSI BUKJIMKAIOTH TiNepyHKIIO ceplsl, sKa Beae 0

30UIBIIIEHHS] MOr0 PO3MIpiB BHACTIIOK TinepTpodii Miokapaa 1 po3MIMPEHb KaMep CEPIIs.
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Xoua rineptpodist MioKapaa € HEeBiJ’€MHOIO OCOOJUBICTIO CepIls CIIOPTCMEHIB, OJHAK ,

y CIOPTCMEHIB TIMHACTIB, akpoOaTiB, Ba)XKKOATJETIB BHUpakeHa ciabo, a y OIryHiB-
cTalepiB, BEJIOCUIIEIUCTIB-IIIOCEHHUKIB MOKE JIOCATHYTH 3HaYHOI BUPAKEHOCTI.

Bara cepus 310poBO1 JIFOJWHH, SIKa HE 3aiIMa€ThCsl CIOPTOM, CTAHOBUTH 270-265 T,
y ciopTtcMeHiB - 310-500 r. Mix Baroto cepiisg 1 06’eMOM KaMep IpsiIMOi 3aJIeKHOCT1 HE
croctepiraeTbesi. 30UIBLIEHHSI Barkd Cepus CYIMPOBOKYETHCA TINEPTPOPIEI0 M’ SI30BUX
KJIITUH - KapaioMionuTiB. ['inepTpodis KapAiOMIOLUTIB CYNPOBOIKYETHCS MOTIPIICHHIM
iX QyHKIIIHA.

Komu posrnsiHytn abcomoTHuil 006’eM poboTH, TO cepue 3 rinepTpodoBaHUM
MiOKapJIOM TIepeBakac HerinepTpodoBaHe, OJHAK MPH MEPEPaxXyHKy HA OJUHUIIO Baru
Miokapaa, o0’eMm poOoTu Oyne Takuil camuii, ab0 ¥ MEHIIMHA, HDK Yy BUIAAKY
HerinepTpodoBaHoro.

Otxe, K 6aunMo, TinepTpodio cepls y CIOPTCMEHIB CIIiJI BBaXKaTH HeOaKaHUM
spunieM. OpHak ICHYIOTh YMOBHM 3a SKUX MOYKHA 3aJIOBUIBHUTH IBHUIICHI
GyHKITIOHANIBHI 3alUTA TIPU  HEBENWKiM TrinmepTpodii Miokapja B IMO€IHAHHI 3
rinepTpodiero COCOYKOBMX M’sI3iB, 3 TPUCKOPEHHSM BIIHOBJICHHS YJIBTPACTPYKTYP
(MiTOXOH PN, MIO(IOPHIT) KapA1OMIOIUTIB, 30UTBIIEHHS KaMep cepllsd MpH IiABUICHH]
TOHYCY M’S31B CTIHOK, NepeOya0BI TeMoJArHaMIKH (30UIBIICHHS CEPIIEBOTO BUKHUAY) 1
MOKpAaIeHHS KaniIsipu3aliii Miokapay.

O4eBUAHO ONTUMAIBHUMHU MJI1 POOOTHM MiOKapa € YMOBH IOCHJICHOT
BHYTPIKJIIITHHHOT pereHepailii yJbTpacTpPyKTyp. SKImo 11e¢ € HeJIoCTaTHIM, Toji
MPUXOAUTH 30UTBIICHHS KIUIBKOCTI yIBTPaCTPYKTYp, sIKe Beae A0 rinepTpodii
KapIMIOIUTIB 1 MIOKap/y B IIIOMY.

[linBuiieHHsT BUKHUIY KPOBI B apTepiaibHy CHUCTEMY aaanToBaHOI 0 (HI3UUHHX
HaBaHTXCHb CEPIEBUM M'Si3aM TPUBOAUTH 10 BIAMOBiAHOI IMepeOydoBH apTepii 3
IMOTOBILEHHAM IXHIX CTIHOK.

[Ipu 3pocranHi (HI3UYHOTO HABAHTAXKEHHS MPOXOAUTH mepeldymoBa BCiX
KOMITOHEHTIB MIKPOIUPKYJISTOPHOTO pyCiia KPOBi: PO3KPUBAIOTHCS PE3EPBHI KamiIspH,
30UTBIIYETHCA 3BUBUCTICTh apTepiaibHOI JAHKU MIKPOLIMPKYISITOPHOTO pycia, MOMIPHO

PO3LIMPIOETHCS] KOr0 BEHO3HUH BIAAUT 1 GOPMYIOTHCS apTepl0JIO-BEHYJIAPHI aHACTOMO3H.
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B pe3ynbrari 1pOro MiABUILYETHCA MICTKICTh MIKPOUMPKYJISATOPHOTO pycia 1 IMOK-

palryeTbcsi MOro MpomyckHa 3AaTHICTh. [lpu Benukux (i3MUHMX HABAHTAXKEHHSX, SIKi
MPUBOJATH 0 CTaHY BTOMH, 3MIHIOEThCS JTIMPOKANUIIPHE PYyCIIO: JlaMeTp JTIM(PaTUUHUX
KanuisapiB 30 UIbIIYETHCS OUTBII HIXK B 3 pasu.

Xapakrtep 1 00’€eM 3MIH MIKPOUUPKYJIATOPHOTO pyciia 3aleXUTh BlI BIKY,
CIIOPTUBHOI cHemianmizamii, cTaxy 1 Kpamidikaiii, a TakKoX BIJ 0COOIMBOCTEN

TPEHYBAJIBHOT'O IIPOLIECY.

5. 3miHM po3MilmieHHs1 i OyI0BM BHYTPIlIHIX OpraHiB NpH BHUKOHAHHI

CIIOPTHMBHUX BIIPaB.

nyHok. PopMa NITYHKY HEMOCTIHHA 1 MPU CIOKIMHOMY IOJOKEHHI TU1a 1 MpH
3MIHaXx MOJIOXKEHb TiIA.
B ocHOBHOMY TOJIOKEHH1 Y CHOPTCMEHIB CIIOCTEPITaeThesi Koce a0 BEpTUKAIIbHE

noJioKeHHs TutyHka. [lpu BmpaBi “cTifika Ha KHUCTAX, “BUC MPOTHYBIIHUCHL , ''MicT”

IIUTYHOK 3aliMa€ TOPU3OHTAJIbHE TMOJIOKEeHHs. HalOinple BiAXWUIEHHS BiJl BUXIIHOTO

MOJIOKEHHSI NUIYHOK TpuiMae Mpu BrOpasl 'CTika HA KHUCTAX'": TpaHUIS IITYHKY

3MiIyeThbes kpadianbHo Ha 18,9 cm (M.A./[>xadapos, 1968). HaiiGinpm pyxoma yacTuHa
IUTYHKY € BeJIMKa KPUBU3HA MIITYHKY.

OcHoBHMMH (YHKIISIMH INIIyHKY € €BaKyalliliHa, CEKpPETOpHa, EKCKpeTOpHa.
JlocmiKeHHs TTOKa3ajid, M0 3 MiJBHINCHHSAM 1HTEHCUBHOCTI M'S30BOi poboTu 10 450
KI'M/XB IIBUJIKICTh €BaKyallii BMICTY IUTYHKY 30UIbIITY€ThCS, PU MOAANBIIIN 30UThIICHH]
IHTEHCHUBHOCTI M’s130BOi poOoTH 10 750 KrM/XB eBakyarlisi 3MEHIIyeTbcs Ha 25% Bif
BUXigHOTO piBHS. [Ipym BHCOKMX HaBaHTa)XEHHSIX 3MeHIIyeThcs Ha 40% Bim BUXITHOTO
piBHsA. Taki >k 3MiHH criocTepiraloThbesi B cekpeTopHii ¢yHkuii [lopymenHs B cekperrii
IIUTYHKOBOT'O COKY TIPU JAWHAMIYHIHN 1 CTaTUYHIN pOOOTI BUHUKAIOTh, KOJM HAaBAHTAXCHHS
BUKOHYIOTBCSI MEHIII HIK 32 TOJWHY J0 a0o0 micisa nmpuiiomy Dxki. [lpurnideHHst cekperrii
ORI BUPAKEHO Y BHUITAJIKY KUPHOI 1 MEHIIIEe - mpu OUTKOBIHM ixi. ExckperopHa QyHKITisA
HUTYHKY TpU HaAMIpHIA M’s30Bi poOOOTI MPOSIBIAETHCS BUAUICHHSM MPOJYKTIB

a30TUCTOr0 OOMIHY (aMiaKy, CEYOBMHH) 3 MOJAIBIIUM BUKOPUCTAHHSIM B TOHKOMY
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kuieyHuKy. di3nyHe HaBaHTa)XKEHHS! BUCTYNA€E CBOIO POJY CTPECOBUM JUIsl OPraHi3my,

MO>K€ BUKJIMKATH 3MIHU OyJOBU CIM30BOT OOOJOHKH HITYHKY. OOpa3HO KaKy4H, HUTYHOK
€ 13€pKaJIOM CTPECOBUX CTaHIB.

ToBcTuit kumeynuk. HalOuibll pyxJIMBOIO YAaCTHHOIO € MomepeyHa 000/10Ba

KHILIKA, SIKa MOKE 3MIIYBaTUCA B KpaHIaJIbHOMY HampsMKy Ha BiacTtanb 10 20 cMm. B
MEHIIII Mipl 3MIIY€eThCA MpaBUil BUTMH 00070BOi KUIIKK (10 14 cMm) 1 miBuit (mo 11,6
cM), ciina Kumka 3minyerbea 10 11,2 cm (M.A.IxadapoB). Maiixke npu BCiX BpaBax
KyT MPaBOro BUTHMHY O0OJOBOI KHUIIKK OUIBIIMN 1 PO3MINIYEThCS BHIIE JIBOrO KyTa.
Bucxigna ninsiHka 0000BOT KHMIIKK YacTIIIe 3MIHIOE CBOIO JIOBXKMHY 1 IIMPUHY HIXK

HU3XiJHA nuisHka. [Ipu BUKOHaHHI BOpaBu "piBHOBara Jjexadu BIOMEPEK >KePAUHU"

BUCXIiHA 000/10Ba KHUIIIKA 1 TOYATOK MPaBOi MOJIOBHHH IMOMEPEYHOT KUIITKH, a TAKOXK JIiBa
IOJIOBUHA TIOMEpEeYHOI 000/0BOT KHIIKM 3 HHU3XIJHOO 000JO0BOIO  KHUIIIKOIO
PO3MIIIYIOTBCS Y BUTJISA/II TaK 3BaHOT "MBOCTBOJKK". BUHUKHEHHS IUX CUJILHUX BUTHHIB
MOB’S3aHO 3  IHAWBIAYaTbHUMH MOPQOJIOTIYHUMU  OCOOJUBOCTAMHU 1  MICIEM
NEepEeTUCKaHHS KepAuHOI0. SIKII0 mornepeyHa 0000Ba KUIIIKA BUSABISAETHCS BUIIE IILOTO
MICIISl, TO BOHA 3HAYHO 3MINIYETHCS BBEPX, SKIIO HUXKYE, TO YACTHHA ii OMYCKAETHCA B
o0JacTp Tazy.

[Teuinka. [TocTtymoBo 3pocrarodi ¢hi3uyHI HAaBAaHTAKCHHS B MEPioJi €BOJIIOIIHHOTO
OHTOT€HE3y MPHUBOIATH A0 30UIbIIEHHS a0CONIOTHOI 1 BITHOCHOI MacH TEYIHKH 1 il
JTiHIMHUX Po3MipiB. [HTEHCHBHICTH KpOBOOOIry B II€UIHIII MpU JAWHAMIUHIN poOOTI
30UTBIIYETHCSA, MPO IO CBIIYUTH PO3IIMPEHHS KPOBOHOCHHMX KamiasipiB. Posmipu
renaTolHUTIB 1 IX sifep 30UIBIIYIOTHCS, Y TOM Yac K KUIBKICTH siiep He 3MiHIoeThes. [Ipu
MOMIpHOMY (DI3WYHOMY HaBaHTAXKEHHI 30UTBITYETHCA BIAKIAJAaHHS TJIIKOTEHY B TEUIHIII
P 3MEHIIIEHH1 )KUPOBUX BKIIIOUEHb B TeMaTOIUTaX.

XKoBuHMiI MiXyp B MOJOXKEHHI CTOSYM Ma€ Tpymonoaiony Gopmy, HUKHIN Kpaid
KOHTYPY TiHI MiXypa, K paBmiIo, 3HaxoauThcs Ha piBHi [II-1Y monepexoBux xpebiriB, B
MOJIOKEHH] Jieskauu Ha kuBOTi Ha piBHI [I-III momepexoBux XpebIliB, B MOJTOKEHHI Tiia
BHU3 TroyioBOt0 Ha piBHI [-II monepexoBux xpeOiiB. 3 mepexo oM B MOJOKEHHS JIEKAUN
Ha KUBOTI1, 3MIHIOETBCA HE TUIBKUA PO3MIMIEHHS )KOBYHOTO MiXypa, ajie 1 ioro dopma

(BoHa ctae 6000mo1i0HOI0 B 34,7% BUIAJIKIB), IO BIIOUBAETHCA HA MOTO €BaKyaTOPHIN
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byHKIIii.
Ha >xoBYHMII MIXyp KpiM IOJIO)KEHHSI Tija 3HAYHUU BIUIUB MA€ XapakTep 3yCHIIb
M’s31B xKUBOTa 1 Aladpparmu. Tak, BCTAHOBJIEHO, IO MICJS 3rUHAHHS HIT B TMOJOXKEHHI

JeXauyd Ha CNHMHI 00’€M >KOBYHOI'O MiXypa 3MEHUIYEThCS; MICas Oiry BiH Moxe abo

3MEHIIyBaTuCs ab0 30UIbIIYBAaTUCA, TICHSI TaKUX BIIpaB K "ymop jgexayu", Moxe 301J1b-

ITyBaTHCS.

CrocrtepekeHHd TMOKa3aJd, W10 NpH IJAaBHOMY MIJBUIIEHHI 1 3MEHIIEHHI
Hanpy»XeHHS M S31B JKMBOTa TOHYC J>KOBYUHOTO MiXypa Jello 3pocTae, a IMpH
JOBrOTPUBAJIOMY - 3MEHIIYETHCSA, dKOBUHHUM MIXyp OUIbIIE HATOBHIOETHCS KOBYIO.

[MimmnyHkoBa 3ano03a. OntuManbHl  (PI3MYHI HABAHTAXKEHHS  BUKIIMKAIOTh

peakTuBHI MOp(odyHKIIIOMATbHI 3MIHU CTPYKTYPHUX KOMIIOHEHTIB KIHIIEBUX BIiJJIIJIiB
CHIOKPUHHOI TKaHWHU TMIiAIUTYHKOBOI 3aJ103U, SKi XapaKTePH3YIOThCSA TinmepTpodiero
KJIITHH 1 HArpOMa/KCHHSM B IIUTOIIA3M1 CEKPETOPHUX TPaHyJI.

[Tpu xpoHiyHi# BTOMI MOp(}O(DYHKIIIOHATBHI 3MIHU XapaKTePU3YIOThCS IMOSBOIO
TUCTPO(IIHUX 3MiH, SIKI MPOSBIAIOTHCS B 3HUKHEHHI YITKOCTI MeX 0aratbox KJIITHH 1 iX
sJIep, 3MEHIIIEHHSAM KUTBKOCTI a00 BIJCYTHICTIO CEKPETOPHHMX TpaHyJ, B BaKyoJizalii i
JECTPYKITii OKpEeMHUX KJIITHH.

B eHmokpuHHIN YacTWHI MINIIYHKOBOI 3aJI03M CIIOCTEPIraeThes TinmepTpodis
OCTPIBKOBOTO amapary oprasy.

CeuoBuninpHa cuctema. [linBumieHHs (Qi3MYHMX HaBaHTAXXEHb B IEPIoJ POCTY 1

PO3BHUTKY OpraHizmy 30UIblllye aOCOMIOTHY Bary i JiHIAHI PO3MIPH HUPOK, OCOOJIMBO
TOBIIMHY KOPKOBOTO ImIapy. MIKPOCKOTIYHI JOCHIDKCHHS TOKa3alld  BEJIHKY
HAIMOBHEHICTh KPOB’I0 KIyOOUKiB HUPOK. [lopokHMHA Kamcynu KIIyOO4Yka po3IIMpeHa i
MICTUTh MyXKi OUTKOBI mMacu. Kananbii HepoHa TaKoX PO3IMIMPEHi, B IX MOPOKHUHI
criocTepiraeTbesi CKym4eHHs Oinky. IIpomyckHa 3MaTHICTP HUPOK TIPH TOMIPHHX
TUHAMIYHUX HAaBAaHTAXKCHHSX MIIBUINYEThCS. [lpr HagMIpHUX  HaBaHTAKCHHSIX
dyHKITIOHATBHA 3JaTHICTh HUPOK MOTIPIITYETHCS.

@®i3uyH1 BOpaBU BIUIMBAIOTH HA TIOJIOKEHHS HUPKUA. HupKa B MOJOKEHHI CTOSYH
po3mimyetbest Ha piBHI XII rpyanoro - III momepekoBoro xpeoOiiB. [Ipu BHKOHaHHI

TaKuxX BIIPaB SIK “BUC MPOTHYBIIMCH TiHb HUPKOBUX YaIIOK 1 HUPKOBOI MHCKH
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3MimyeTbcsi BBepX. CeUiBHUKM TpPH LBOMY BHUIPAMISIOTBCS 1 JEHIO 3MIMIYIOThCS

JaTepanbHO. BepxHiil KiHeUb CEe4iBHUKA, K MPABUIIO, 3MIIIYETHCS OUIbLIE HDK HIDKHIN.
[Ticast cTpuOKIB TIHb HUPKOBUX YAILIOK 1 MUCKH PO3MILLYETHCS HUKYE BUXITHOTO PIBHS.

JluxanpHa cucteMa. Jlereni. Pi3nyHI HaBaHTaKEHHS BUKIUKAIOTH ajanTallliiHi

MOP(OJIOTiyHI 3MIHH B JIET€HSX, K1 MPOSBISAIOTHCS B IOMIPHOMY PO3IIMPEHHI albBEOI,
HE3HAYHOMY BUTOHYEHHI MDKaJIbBEOJISIPHUX NEPErOPOOK, rineprpodii
CIOJIYYHOTKaHMHHOI'O 1Iapy BICUEpalibHOI MIeBpH. Taka nepedyaoBa 3a0e3neuye OuIbI
eKOHOMHY ¢yHKIit0 oprany. JloBrorpuBani ¢i3uyHI HABaHTAXKEHHS BUKIMKAIOTh
TUCTPO(d14YHI 1 AECTPYKTUBHI 3MIHH B JIETEHSX: PO3PUBU MDKAIBBEOJSIPHUX MEPETOPOIOK,

KPpOBOBWJIMBHU, ITIOTOBHICHHS CIIOJIYYHOTKAHWMHHOT'O KapKaCy OopraHa.

6. MopdoJioriuni nposiBu agantanii HEPBOBOI CHCTEMH TAa €HIOKPUHHHUX

32103 NPH Ail PI3MYHUX HABAHTAKEHb

HepBoBa cuctema, B mporeci TpeHyBanbHOro mporecy MNpOXOAsSTh 3MIHM Ha

pi3HUX MOPGONOTIYHUX PIBHAX. 3MIHU BUHHKAIOTh B KIPKOBHUX IIEHTpax 1 nepudepudHii
HEPBOBIH CHCTEMI,

[TinBumieHna pyxoBa AiSJIBHICTh 30UIbIIYE HAAXOMKCHHS adepEeHTHHUX IMITYJIBCIB
10 TIPOTIPIOIENTUBHUX IUISIXaX 0 KOPH KIHIIEBOTO MO3KY, IO BiJOMBA€THCS Ha Oy/10B1
mipaMiIHUX KJITHH. A caMme 30UTBIIY€EThCS TOBXKHHA JICHAPHUTIB 1 KUIBKICTh IIMIHUKIB IO
ix moBxuHI. Po3pocTaHHs NEHIPUTIB 3 YTBOPEHHSM HOBHX KOHTAKTIB MK HEPBOBUMH
KJIITHHAMHU CTIPUSE€ HATPOMA/KEHHIO 1H(OpMaIlii, Ka JOKaII3yeThCs 1 HArPOMAaJIKY€EThCS
B cuHancax. [lam’sTh Ha pyX TMOB'SI3aHa 3 YTBOPEHHSIM HOBHUX MIDKHEHUpPOHAIHHUX
3B’SI3KIB.

[Tpu HamMipHuUX (GI3MUYHUX HABAHTAXKXCHHSX, KOJU HACTYIMA€ MEPETPEHOBAHICTH,

MpY BUCHAXXEHHI HEPBOBOi CHCTEMH, HEPBOBI KIITUHU 3a3HAIOTHh 3MiH, SKi BEAYTh IO

nopyuieHs ix GyHkiii. Lle moB’s3aHo 13 3MEHIIEHHSIM KUTHKOCTI pUOOCOM 1 MITOXOHAPIH.

CrmaamiA Mo30K. [Tpr moMipHUX (HI3UYHIX HABAHTAXKEHHSIX B HEPBOBUX KIIITHHAX

MEepPEJHIX POTIB CIHUHHOIO MO3KY 30UIBIIYEThCS CHUHTE3 OUIKY, 3pOCTa€ aKTUBHICTD

(dbepMEeHTIB; TPU CUIIbHUX HABAHTAXKEHHSAX LIl IPOLECH TaIbMYIOThCS.



12
@di3U4H1 HAaBaHTaXXEHHS BIUTUBAIOTHh Ha nepudepuyHy HEPBOBY CUCTEMY. A came

MPUIIBUIITYETHCS MI€JIHI3allisl OCbOBUX LMIIHJPIB HEPBOBUX BOJIOKOH, 110 MOKpAILy€e
YMOBH MpPOBEACHHS IMMOYJbCIB MO HepBy. [lomipHI (i3UyHI HaBaHTaXEHHS CHPUAIOTH
TOMY, 1110 3 BIKOM TMHYTh HEPOHU MaJluX PO3MIpiB, a B nepuepuyHux HEpBaX 3pOCTae
71011 BOJIOKOH CEpEeHIX 1 BEJIMKHUX AlamMeTpiB. B pe3ynpTaTi MIBHUIKICTH MPOBEACHHS
HEPBOBUX IMIYJIbCIB MiJIBUILLYETHCS.

[Ipy KOPOTKOTpUBANMX IHTEHCUBHHUX (DI3UYHUX HABAHTAXKEHHSAX CIOCTEPIraeThes
pPO3pOCTaHHsI KIHIIEBUX 3aKIHUYEHb IO XOAY HEPBOBOTO BOJIOKHA, 30UIBIICHHS PO3MIPIB
pyxoBux Onsimiok. TpuBaji IHTEHCHBHI HABaHTAXEHHS MPUBOASTH [0 30UTbIICHHS
KUTBKOCTI HEPBOBUX 3aKiHUeHb (OJsII0K). MakcumanbHl HAaBaHTAXKEHHS MPUBOJIATH J10
pYWHYBaHHS YaCTUHH HEPBOBUX BOJIOKOH, PO3MIPH PYXOBHX OJISIIIOK 3MEHIIYIOTHCS.
Hactynae siBuiie nepeTpeHOBaHOCTI.

3aJ1031  BHYTPINIHBOI _ cekpellii. ApjamnTaimiiHi  [polecu  MoB’s3aHl 3

HEHUPOCEKPETOPHOIO aKTUBHICTIO TiMOTallamyca, SIKMi BIUIMBaE€ Ha (YHKIIIO rinodiza -
3aJI03U JI€ TPOXOAUTH TMEPEKIIOYEHHS HEHpOperyisiii Ha EeHJOKPUHHY pPEryJsIiio.
INnodiz y cBoto uepry abo crumymnwoe abo 1iHridOye AiSIbHICTh TepudEepUIHUX
€HJOKPUHHHUX 3aJ103.

Kmituaauii ckman ageHorinodiza HEOTHOPIAHUN, B HBOMY PO3PI3HSIOTH 5 BHIIIB
KJIIITHH, K1 crenu(iyHO BIUIMBAIOTh Ha (YHKIIT MIMTONMOMIOHOT 321031, HAHUPHUKIB 1
CTaTeBUX 3aJ103.

ITin BrIMBOM mOMIpHUX (I3MYHMX HABaHTa)XEHb IMPOXOJUTH AKTHUBAIlA KIITHH
rimodiza, Mo MOpP(OJIOTIYHO BHUPAKAETHCS B MOCHICHHI CEKPETOPHUX 1 1IHKPETOPHUX
mporieciB. Benuki (i3uyHI HaBaHTaXKEHHS BUKIMKAIOTH BTOMY OpraHy - 3MIHIOETHCS
KUTbKICHE CIIBBIJHONICHHS PI3HUX THUIIB KIITHH, TMPUTHIYYETHCA IXHS-CEKPETOpHA
AKTUBHICTH, SIKAa MPOSIBISIETHCS HAOPSIKOM 1 KpoBOBWIMBAMU. [IposBIse€ThCsS Kanoim-Ha

TUCTpO(ist OKPEMHUX KITITHH.

Hagnupawku. [lpy ontumanbHuX (I3MYHMX HABAaHTAXEHHSIX CIIOCTEPIraeThCs
CTUMYJTIOIOUHI BIUTMB HAa MOPGOQYHKITIOHATHFHUN CTaH KIPKOBOTO MIapy HAIHUPHUKIB,
[0 CYMPOBOKYETHCS TINEPTPOPIEI0 KIITUH OCOOIUBO MYyYKOBOI 30HUU, SIKA CHHTE3YeE

[JIIOKOKOPTUKOIAM, SIK1 aKTUBYIOTh BYTJIEBOJHUNA OOMIH B M’sI3aX.
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XpoHiuHa BTOMa (MEpEeTpeHyBaHHS) CYIMPOBOKYETHCA PIZKO BHPAKEHOIO

rinepTpodiero KIITHH KIyOOUYKOBOI 30HM KIPKOBOTO IIapy HaJHUPHHKIB, /1€ MPOXOAUTH
CUHTE3 TOPMOHIB - MIHEPAJIIOKOPTUKOIIIB, SIKl PETYJIIOITH BOJHO-COJIbOBUI OOMIH.

Hlutononiona 3amo3a. OntuManbHl (i3WYHI HABAHTAXKEHHS MAlOTh HOMIPHHM

aKTUBYIOUMU BIUIMB HA MOPGO-PYHKIIOHATBHUM CTaH MapeHXIMH HIMTONOAIOHOT 3a103H,
il TUp1OIUTH 1 POJIIKYIIH.

[Ipu xponiuHili BTOMI MOPQOJOriyHI 3MIHM B IIUTONOMIOHIA  3aJ031
XapaKTepU3y€eThCS MPUTHIYEHHSIM CEKPETOPHOT PYHKIIII.

CrareBi 321031 B yMOBaX MOMIPHOIO (PI3MYHOTO HABAHTAXEHHS HE MIIAAI0ThCA

JNECTPYKTUBHUM 3MiHaMm, B TOM 4Yac SIK M’SI30B€ MEpPEHANPYKEHHS CYIMPOBOIKYEThCS
NOMITHOIO JIECTPYKIIIEIO0 CIM’SIHUX KaHaJbI[IB, IO HETaTUBHO BIAOOpakaeThbcsl Ha
CIIEpMaTOreHe31.

BunoukoBa 3ajio3a: Impu IHTEHCUBHHUX (I)iSI/I‘IHI/IX HaBaHTA>XCHHAX CHOCTCpiFa€TBC$I

30LIBIIICHHS MO3KOBOT'O IIapy, IO IIOB’S3aHO, HAIMEBHO, 13 3MEHIICHHSAM KUIBKOCTI
TiM(OITHUX eNeMEHTIB OpraHy. 3MEHIIIEHHS KUIBKOCTI JIM(OITHUX EJEeMEHTIB Y
BUJIOYKOBIH 3aJ1031 HETaTUBHO BiIOMBAETHCS HA IMYHHO-010JIOTTYHUX 3aXUCHUX PEAKITISTX

OpraHizmy.
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