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1. OcHOBHi MNOHATTS NP0 ajanTalil0 OPraHisMy JIIOAMHM 10 QiIBUYHHX

HABaHTa’KeHb

Ananranis (adaptatio- mpuctocyBaHHs) - IPUCTOCYBaHHS OPTaHi3MYy, MOITYJISIIIi
a0b0 1HIIOI O10JOTIYHOI CHCTEMHM 10 3MIH YMOB ICHYBaHHSA. AjanrtaimiiiHi 3MIHU
MpPOXONATh Ha TeHO- 1 ¢eHoTumiyHuX piBHAX. OpraHi3aM CHOpTCMEHa B TIpoIieci
TpEHyBaHb 1 3MaraHb NIJJA€TbCS O0araTbOM 30BHIIIHIM BIUIMBaM, a 30KpeMa (PI3UYHUM
HaBaHTaXEHHAM. AjanTallis 10 HUX - 1€ IPUBEICHHS OyqoBU 1 (QYHKIIH OpraHizMy B
BIJIMOBIHICTD JI0 MOTPEO CIIOPTUBHOI TISITHHOCTI.

Po3pi3HsAIOTE aanraiiito BUAOBY Ta 1HAUBIyaIbHY.

Cranii aganTariiii: pyHKIIOHaJIbHA Ta MOp(]oJoTivHAa.

dopmu amanTaiiii: pamioHaibHa i HepallloHaJIbHa.

Mopdonoriyai  nmposiBU  ajganTamii: NPUCKOpPEHa KIITMHHA  pereHepairis,

rinepTpodis Ta rinepruiasis OpraHis.

2. AnanTaniHi 3MiHuM B ckeJleTi i BIJIMBOM (hi3MYHMX HABAHTAXKEHb
Mopdomoriuyai 3MiHE B KICTKOBIM CHCTEMI CIOPTCMEHIB MPOXOSATh HAa PI3HUX

PIBHSAX 1i opraHizailii: MOJIEKYJISIPBOMY, CYOKIIITHHHOMY, OPTaHHOMY 1 CHCTEMHOMY.

Ha MonekylasipHOMY pIBHI CHOCTEPIraeThCs TMIABHUINCHUN CHHTE3 OLIKIB,
MyKoOIoicaxapuaiB, (EpMEHTIB 1 IHIIUX OpPraHIYHUX PEYOBHH, IJICHIIOETHCS
BIJIKJIQJICHHS HEOPTaHIYHUX PEUYOBHUH, SKI 3a0€3MeUyl0Th BHUCOKY CTYIIHb MIITHOCTI
KICTKOBOI TKaHMHHU. CTyniHb 30UIBLIEHHS MYKOIONICAXapUAiB y KICTKOBIM TKaHWHI
3HAXOJUThCS B MPAMINA 3aJ€KHOCTI BiJI 1HTEHCUBHOCTI HABAaHTAXXCHHsS: YUM BOHA
IHTEHCUBHIIIA, TUM OUIbIIA KUIBKICTh MYKOIIOJIICAXapH/IIB BUSIBISIETHCS Y KICTKAX.

Ha TkaHWHHOMY piBHI CHOCTEpIra€ThCsA TMIABUINECHA OCTEOHI3aIisl KiCTKOBOI

TKaHUHU. Byno BiaMiueHO, 0 Ha (PI3MYHE HABAHTAKEHHSA KICTKOBAa TKAaHWHA pearye
30UTBIIIEHHSIM OCTEOHIB. B 1eil wac cmocTepiraeThCsi pyWHYBaHHS CTapUX OCTEOHIB 1
YTBOPEHHS HOBUX KICTKOBHUX IJIACTHH.

Ha opranHomy piBHi y BCIX KICTKax CIIOCTEPITaEThCS:

1. 3MmiHa XIMIYHOT'O CKJIaAdy;

2. 3MiHa popmu;



3. 3MiHa BHYTPIIIHbOI Oy/10BU;
4. 3MIHa HIBUIKOCTI POCTY 1 TEPMIHIB OKOCTEHIHHSI.

XiMIYHUN CKJIaJ] KICTKH MMijJ BIUIUBOM (PI3UYHOrO0 HABAHTAKEHHS 3MIHIOETHCS B
CTOPOHY 30UIbIIEHHS HEOPraHIYHUX pEYoBUH (Kaublito, ¢ocopy). B Micuax
MPUKPITUICHHS CYXOXXWJIb M’ S31B yTBOPIOIOTHCS TpeOeHi, TopOu, MIOPCTKI MOBEpPXHI.
Bonu tTiM G11b1111, YMM CHITBbHIIIIE PO3BUHEHI M SI3H.

Mopdosorigai 3MiHN B OY0BI KICTKOBOi CHCTEMH CIIOPTCMEHIB CIIOCTEPIraroThCS
y 1) okicTi, 2) KOMIIaKTHi# 1 ryd4yacTiii pe4oBuHI, 3) KICTKOBOMO3KOBIY MOPOKHUHI.

OkicTss KICTOK MiJ BIUIMBOM (I3MYHMX HABAHTAXEHb 3HAYHO MOTOBIIYETHCS
BHACIIIJIOK TTOCHJIEHOTO (YHKI[IOHYBaHHS ii BHYTpPIIIHBOrO (kKamOiajdbHOro) imapy. B
MOJIAJILIIIOMY OKOCTEH1JIA YACTUHA OKICTS 3JIMBAETHCS 3 KOMIIAKTHUM IIapoM aiadizy.

KomnakTHa pedoBuHa y CIOPTCMEHIB, SIK MPABWIIO, MOTOBIIYETHCSA. PO3pI3HAIOTH
TpU BUAM OyAOBM Try0yaTOi pEYOBMHU: JAPIOHOKOMIPKOBA, CEPEIHbOKOMIPKOBA,
KPYITHOKOMIPKOBA. Y JIIOZEH, IKI HE 3aiiMalOThCA CIOPTOM, T'yOuara pedoBHUHA eri(di3iB
KICTOK, K IpPaBWJIO, Ma€ NEpUPEpUUHy 30HY 3 BIJHOCHO MaJMMU KOMIPKaMH 1 IIE€HT-
pabHY 3 KOMipKamMu OUIBIIIOTO PO3MIPY.

Benuki ¢13uuHi HaBaHTaXEHHS, SIK MPABUIIO, TPU3BOAATH J0 301IbIICHHS PO3MIPIB
KOMIpOK TyO4aTtoi pedoBuHH. Emidizaphi Biggum TpyOuaTUX KICTOK HaOyBalOTh
OJTHOPITHOT KPYIMHOKOMIPKOBOI CTPYKTypH ©0€3 TMOoJlIy Try0daroi pedoBHHU Ha
nepudepruyHy 1 IEeHTPaIbHYy 30HHU.

KicTkoBOMO3KOBa MOpPOKHUHA M1/l BILTMBOM (PI3MUHHUX HABAHTAXEH1 y 3B’SI3KY 3
MOTOBIICHHSIM KOMITAKTHOTO IIapy 3MEHIITY€EThCA.

JIo ChOrOJHIIIHBOIO JHS B JIITEpaTypl 3yCTPIYAIOTHCS CKyIl JaHl Opo Te, SK
BIUTMBAIOTh HABAHTAXCHHS CTAaTUYHOIO 1 TUHAMIYHOT'O XapakTepy Ha (YHKIII IITyHKY,
KHIIIEYHHKA, )KOBYHOTO MiXypa, Ui HE BUKJIMKAIOTh BOHU MOPYIICHb TPABICHHS, 3aCTOIO
oBUl. J{y)Ke BaKITMBUM € MUTAHHS MIPO YAapHI EPEBAHTAKEHHS, K1 MOXYTh BUHUKATH
MpU CIIOPTUBHUX BIIPaBax, KOJU PI3KO 3MIHIOETHCS MIBUAKICTh PYXy Tija CIIOPTCMEHA,
HaIPUKJIaJl, MPU CTpUOKaX, MOMITOBXAX, yaapax. Un 1HepIliiHI CUJIM BHYTPIIIHIX OpPTraHiB
CIPUSIIOTh PYXOBI1, YU TATBMYIOTh HOT0?

M nuTanHsM npucBsdeHi mooauHoki podotu I.Xocke (1930), B.Kunons (1934),
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IBanunkoro, I1.3.Tym3a (I957), M. A. Jlxadaposa (1954, 1968), I1.K.JIepunna (1957,

1970). 3mimieHHss  BHYTpIIIHIX  OpTraHiB  BUBYAJIOCS  METOJAOM  KOHTPACTHOI

peHTrenorpadii.

3. AnanrtamiiHi 3MiHm B M’s130Bi cucremi migx BmJaMBOM (iZMUHHX
HABAHTAKEHb

CropTrBHA MPaKTHKA TOKAa3ye, MO Il IUIECTIPSIMOBaHI TPEHYBaHHS 30UTBIIYIOThH
CWIy Ta 3MIHIOIOTh I1HII  (YHKIIOHATIBHI OCOOMMBOCTI M’si31B.  AJie  dYacTo
CIOCTEpIraloThCs  Takl sIBUINA, KOJM TMpPU MAKCUMAJIbHUX HABAHTAKEHHAX 1
HEJI0CTaTHBOMY TEp10/1l BIAMOYMHKY, CHJIa M 531B TOYMHAE 3MEHIIYBATHCH 1 CIIOPTCMEH
HE MO’KE IMOBTOPUTH MONEPEIHIX PE3YIIbTATIB.

CucremaruyHi (131M4HI HABAHTAKEHHS B MPOLECI 3aHATTS CIIOPTOM IPUBOIASTH 110
rinepdyHKIi M’s31B, SIKa 3aKPIMUIIOETHCS BIAMOBIIHOI CTPYKTYPHOIO MEepeOyT0BOIO
M’SI31B.

Jlo MOpQoJIOriuHUX 3MiH, SKI XapaKTEpHU3yIOTh TiNEpPYHKUI0 (TinepTpodiro)
M’sI31B HajexaTh: 30UIbIIEHHS 00’€My, Baru oprany, 00’eMy (JZOBXXWHHU 1 TOBLIMHH)
KJIITUHHUX €JIeMEeHTIB opra”a. LI 3MiHM NpPOXOASATh HA PI3HUX PIBHAX CTPYKTYpPHOI
oprasizaiiii M’s31B: OpraHHOMY, KIIITAHHOMY, CyOKJIITHHHOMY.

30UIbIICHHS] 1HTEHCHUBHOCTI CKOPOYEHHS M’S31B 3aKOHOMIPHO TSATHE 3a COOOM0
aKTHBI3AII0 OKPEMUX TPOIIECIB 1 CHHTE3y OUIKIB. AKTHBI3AIlS €HEPreTUYHUX MPOIIECIB
NPU3BOAUTL IO TMIJBUIIEHHA TMOTpeOM y KHUCHI, IHTEHCU(IKallli OKHUCHOIO
dboedopuntoBanHa, TOOTO mporieciB aepoOHoro pecuntesy ATD. Tlopsa 3 mum
30UTbIIy€eThCA 1 aHaepoOHU 1uUIsAX pecuHTedy AT® 3a paxyHOK po3najy IIIKOTEHY 1
kpeatuHpochary. Takox crocTepiraerecs: 3pOCTaHHS CHHTE3Y OUIKY 1 30UThIIIEHHS Macu
M10¢10pmi1. OTKe crocTepiraeTbes 30UIbIIEHHS pO3MIPIB M’ S30BUX BOJIOKOH.

B 1ieit wac cnoctepiraerbcst pododa rimepemis, sika CTBOPIOE HEOOXi1THI YMOBH IS
IHTEHCUBHOT'O MPUTOKY KPOB1 JO OpPraHiB 3a PaxyHOK BIJKPUTTS PE3EPBHUX KaIMiIAPIB.
Po6oTa Bcix opraHiB 1 CyIMH 3aJIeKUTh Bij] BILTUBY HEPBOBOI CUCTEMHU.

CraTtuyHi 1 AMHAMIYHI HABAHTAKEHHS MO PI3HOMY BIUTUBAIOTH Ha M’SI3U.

Tak, mpu CTaTUYHUX HABAHTAXEHHAX TOpsA 3 30UIBIICHHSAM 00’eMy M’s31B
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30UTBILIYBABCS IJIOIIA MPUKPIIJIEHHS 10 KICTOK, 3pOCTa€ CYXOXKMJIKOBA YacTUHA M s34,

30UTBIIYEThCS  BHYTPIM SI30BHM  CHOJYYHO-TKAaHHMM — mpolmapok  eHaomizis. Ha
MIKPOCKOIIIYHOMY PIBHI CHOCTEPIra€ThCs 30UIbIIEHHS TPO(MIYHOrO amapary M’s30BOrO
BOJIOKHA (CapKOIUIa3MHu, SiJiep, MITOXOHAPiH). Y 3B’sA3Ky 3 UM Jesiki M si3€B1 BOJIOKHA
MOTOBIYIOTHCS, siipa HaOyBaloTh OKpyriioi (gopmu. OmHak MiodiOpwin pO3BUHEHI
MEHUIE 1 pO3MIILIEH] HELIIBHO.

JloBrorpruBayi CKOPOYECHHS M S30BUX BOJOKOH 1 I1HTEHCHU(IKamis B HHUX
METa0ONMIYHUX TPOIECIB CIPUHAE 30UIBIIEHHIO KITBKOCTI KPOBOHOCHUXHUX KAmlISIPIB.
PyxoBi Ouisiiiky 301UIBITYIOTECS B OUTBIIIN Mipi B MONEPEYHUX PO3MIpax.

[Ipy nuHAMIYHUX HABaHTXKEHHSAX Bara 1 00’eM M’s3y TeX 30UIbIIYETHCS, aje B
MEHIIIIM Mipi B TMOPIBHSAHHI 3 CTaTUYHUMH HaBaHTaXEHHsAMH. B M’s3ax MpoXoauTh
30UTbIIEHHS! M’S130BOi YAaCTUHU M’SI3y 1 CKOPOYEHHS CYXOKMJIKOBOI YacTHHHU. M’s30Bi
BOJIOKHA PO3MIIIYIOTHCS MapajeilbHO IMOB3J0BXKHIM oci M’s3a. Ha MikpockomiuHOMY
PIBHI CIIOCTEpIraeTbcsd 30UIBLIEHHA KUIBKOCTI Mio(iOpui. Sapa BUTATYIOTBCS 1
30UTbIIYIOThCS. KUTBKICTh HEPBOBUX BOJIOKOH Y M’$5131 30IBIIYETHCS.

[Ipu GIBUYHEX  HABAHTAKEHHSIX  PI3HOI  IHTEHCHBHOCTI  CIIOCTEPITAETHCS
nepedynoBa M’sA31B, sIKa Ma€ BEJIMKE MPAKTUYHE 3HAUYEHHS JJI1 HAyKOBOI'O
OOTpYHTYBaHHS pPYXOBUX PEKHUMIB SIK Yy 3BUYHHUX YyMOBaxX, Tak 1 B yMOBax
MEePETPEHOBAHOCTI  TICJIS  MaKCUMaJbHMX 1 CyOMakCUMallbHUX  HaBaHTaXEHb.
Hocmipkenns [1.3.T'ym3s /1963, 1966/ mnokazaim, 1m0 MOpH XPOHIYHIA TepEBTOMI
rinoJAnHaMis HEraTUBHO BIUIMBA€ Ha BIJHOBJICHHS (DYHKIIOHAJBHUX BJIACTUBOCTEH
M’sI31B.

[Ipu pi3nyHUX HABAHTAKEHHAX CEPEIHBOI IHTEHCUBHOCTI CIIOCTEPIratOThCA 3MIHU
B M s13aX PO K1 MU TOBOPHJIM BUILIE.

[Ticns (i3nYHUX HaBaHTaXEHb MOBUHEH OYTH Mepiof BIANOYMHKY JOCTATHIN IS
BITHOBJIEHHS M’513y. B iHIIIOMY BUIIaaKy B M’5131 pO3BUBAETHCA XPOHIYHA ITEPEBTOMA, 200
neperpenoBanicTh. [1.3.I'ya3p mokazas, mo MoOpQoJoriuyHi 3MiHH, SKI BiOYBalOTHCS B
M’si3aX, IPOXOJATh JIBOMa HUISIXaMH: 3 OJHOr0 OOKY CIOCTEPITaEThCs PO3Maj M’ sI30BUX
BOJIOKOH; 3 1HIIIOTO - MPOJIOBXKKE PO3BUBATUCH poOoUa rinmepTpodiss M’s30B0Oi TKAHUHU (B

3QJIEKHOCTI B/l CTYIEHS TMEPETPEHOBAHOCTI MepeBakaroTh Ti abo iHmIl mporecu). [lpu
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po3najai M’sI30BUX BOJIOKOH PYXOBI OUIKM 3MEHIIYIOTBCA B 00’€Mi B pe3yJbTaTi 4Oro

3MEHIIYEThCS KOHTAKTHI IUIONII M'SI30BUX 1 HEPBOBHX BOJOKOH, BHACTIJOK YOrO
3MEHIIYIOThCS (DYHKI[IOHATBHI MOMJIMBOCTI M’SI31B. 3MEHIIYEThCS KPOBOIMOCTAYaHHS
M’s31B. B M’s13ax 3MEHIIyeTbCS MONEpPEYHa 1 MOB3JOBXKHS MOCMYI'OBAaHICTh, OKpPEMI
BOJIOKHA MIJAAI0ThCs AUCTPO(ii, a HA JEIKUX 3 HUX YTBOPIOIOTHCS 3IYTTS 1 3BY)KCHH.
Ha Micii M’s130BUX BOJIOKOH, K1 pO3HAJIUCSA, YTBOPIOETHCA CIIONTYYHA TKAaHUHA.

Takum unmHOM, TIpH TIOOYAOB1 PAIIOHATFHOTO PYXOBOTO PEXHUMY, SK B TPOIECi
TPEHYBaHHS Tak 1 B P10/l BIIHOBIIEHHS, HEOOXITHO BPaXOBYBATU Ti CTPYKTYPHI 3MIiHH B

M’si3aX, SIKI BAHUKAIOTh B pe3yJIbTaTi (DI3WYHUX HAaBAaHTAKEHb PI3HOI IHTEHCUBHOCTI.

4.0co0smBOCTI O0yA0BH CepUeBO-CYAUHHOI CHCTEMM CIIOPTCMEHIB

OyHKIiI0 3a0e3medyeHHsT M S30BO1 JISUIBHOCTI (SIK 1 BCIX I1HIIMX MPOIECIB B
OpraHizMi) BUKOHY€E CEpLIEBO-CYJIMHHA cuctema. DI3MYHI HABAHTAXKCHHS BUKJIMKAIOThH
nepeOyA0BY BCIX JJAHOK L€ CUCTEMH, a 0OCOOJIMBO ceplisl. 3MiHA (OPMU 1 pO3MIPIB cepls
CYNPOBOIKYETHCSI OTHOYACHUMH 3MIHAMHU B TEMOIMPKYJIsLi opranizmy. L{e cmocrepira-

€THCS MPY BUKOHAHHI TaKUX BIpaB SK "BUC IMpOrHyBIucs', "cTikika Ha KUCTAX", "MicT"

(KoNU 3MIHIOETHCS HAMPSIMOK CHJIM TSDKIHHS KPOB1 MO BIIHOIIEHHIO JIO0 CEPIls), a TaKOXK

BIIpaBH, $IKI BUKIIMKAIOTh MIJABUIICHHS BHYTPIIIHbOIPYAHOTO THUCKY - "YIIOp PYKH B

CTOpOHY Ha KuIblix", "ymop gexauu oOauwyusim BHU3". IIpu Bopasi "Buc Ha KiIbIsax"

4acTO 3MEHIIYEThCS MOMEPEYHU po3Mip ceplis, BOHO HaOyBae BUIOBkeHOI ¢popmu. Lle
MOSICHIOETHCS PO3TITOM CEPIIEBOI CYMKH, sika CTUCKAe cepiie 3 00kiB. [1iy1 yac BUKOHaHHS

BIIpaB "CTiliKa Ha KUCTAX' , 'BUC MPOTHYBIIKCE', "KyT B ynopi" y JE€AKUX CHOPTCMEHIB

cepiie HaOyBa€e TOPU3OHTAIBHOTO MOTOKeHHs. Hal0inpIn paHianbae MOJ0KEHHS 3aiiMae

ceplie y Brpasi "cTifika Ha KUCTAX" Y BCIX MOJOKEHHIX TL1a 3MiHA TPAHUIL CePIIs

OLTBII BHpaXEHA MPU BIOCI. Y CIOPTCMEHIB-TIOYATKIBINIB 3MiHA IUIONIMHH CEPIS B

MOPIBHSHHI 3 BUXIJTHAM TOJIOKEHHSM BUPA)K€HA OUTBII HIXK Y TPEHOBAHUX CIIOPTCMEHIB.
CrnopTvBHI HABAaHTAXKEHHSI BUKIMKAIOTH TiNepdyHKIIIO Ccepis, sSKa Bele M0

30UTBIIIEHHST MOT'O PO3MIpPIB BHACIIJIOK TinmepTpodii Miokap/ia 1 po3IIMPEeHb KaMep CepIs.

Xoua rineptpodis Miokapaa € HEBil’€MHOK OCOOJIMBICTIO CEPIIs CIIOPTCMEHIB, OJHAK , Y



;
CHIOPTCMEHIB TIMHACTIB, akpoOaTiB, Ba)KKOATJIETIB BUpaxeHa ciabo, a y OIryHiB-

cTalepiB, BEJIOCUIICIUCTIB-IIIOCEHHUKIB MOXKE JOCSATHYTH 3HAYHOI BUPAXKEHOCTI.

Bara cepus 310p0BOi JIFOAWMHH, SIKa HE 3alIMA€ETHCS CIIOPTOM, CTAHOBUTH 270-265 T,
y croptcMmeniB - 310-500 r. Mix Baroro cepist i 00’eMOoM KaMep MpsiMOi 3aJIeKHOCTI He
CIIOCTEPITaeThCs. 3O0UTBIICHHS Bard CEpIlsl CYMPOBOKYETHCS TIMEepTpodiero M’ SI30BHX
KIIITUH - KapaioMionuTiB. ['inepTpodis KapaiOMiOIHUTIB CyPOBOKYETHCS MOTIPIICHHSIM
iX (yHKIIIH.

Konu posrnsnytu abGcomoTHUil 00’eM poOOTH, TO ceple 3 TinepTpodoBaHUM
MIOKap/IoM MepeBakae HerinepTpodoBaHe, OJHAK NPHU NMEpEepaxyHKy Ha OJMHUIIO Baru
MioKkapja, o00’eM poOoTu Oyjae Takuid camMuif, a00 W MEHIIUH, HDK y BUIAIKY
HeTinepTpoPpOoBaHOTO.

O1xe, sk 6aunmo, rinepTpodiro cepus y CIOPTCMEHIB Cij] BBaXkaTh HEOaKaHUM
aunieM. OjHaK ICHYIOTh YMOBH 3a SKMX MOXHa 3aJIOBUIBHUTH M1JABUIIEHI
(yHKUIOHANBHI 3al0UTH TpPU HEBENUKIM rineprpodii Miokapia B MOEIHAHHI 3
rinepTpoQier0 COCOYKOBHX M’S31B, 3 MNPHUCKOPEHHSM BIJHOBJIECHHS YJIbTPACTPYKTYP
(miToxOHPIN, MiODIOPHIT) KapAIOMIOIUTIB, 30UIBIICHHS KaMep CepIls MPH IiBUIICHHI
TOHYCY M f31B CTIHOK, MepeOy70oBl reMOJAMHAMIKU (30UIbIIEHHS CEPIIEBOTO BHUKHUY) 1
MOKPAIICHH Kansipu3aliii MioKapy.

O4eBUAHO ONTUMAIBHUMHU I pPOOOTHM MioKapia € YMOBH IOCHJIEHOT
BHYTPIKJIIITUHHOI pereHepaiiii yJbTpacTpPyKTyp. SIKIIO 11e € HeJAoCTaTHIM, TO/Ii
NPUXOAUTh 30UIBIIEHHS KUIBKOCTI YIBTPAacCTPYKTYp, sIK€ Bele A0 rineprpodii
KapJIMIOIUTIB 1 MIOKapAy B LIJIOMY.

[linBUILEHHST BUKHUAY KpOB1 B apTepiajbHy CHUCTEMY aJalnToOBaHOI 10 (DI3MYHUX
HABAaHTAXKEHb CEPIEBUM M's3aM TPUBOJAUTH A0 BINMOBIIHOI TMepeOymoBU apTepii 3
IMOTOBIIEHHAM IXHIX CTIHOK.

[Ipu 3pocranHi (i3UYHOrO HABAaHTAXKEHHS TMPOXOAUTH TiepedygoBa BCIX
KOMITOHEHTIB MIKPOIMPKYJISITOPHOTO PyClia KPOBi: PO3KPUBAIOTHCS PE3EPBHI KallIspH,
30UIBIIYETHCS 3BUBUCTICTh apTepiajbHOI JAHKH MIKPOIMPKYJISITOPHOTO pycia, MOMIPHO
PO3IIMPIOETHCS] HOTO BEHO3HUM BIIUT 1 DOPMYIOTHCS apTepioiI0-BEeHYIAPHI aHACTOMO3H.

B pe3ynpTaTi 1Or0 MIABUIMYETHCS MICTKICTh MIKPOIMPKYJISATOPHOTO pyclia 1 TOK-
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palryeThcsi HOro MpoONycKHa 37aTHICTh. [Ipu Benukux (Qi3MYHUX HABAHTAKEHHSX, SKi

MPUBOJSATH A0 CTaHy BTOMH, 3MIHIOEThCS JTIMGPOKANUIISIPHE PYCII0: AlaMeTp JiM(paTHUHUX
KanuisapiB 30UIbIIYETHCS OUIBII HIX B 3 pasu.

Xapakrep 1 00’€eM 3MIH MIKPOUHMPKYJISTOPHOTO pyclia 3aJIeXUTh Bl BIKY,
CIIOPTMBHOI cmemiamizaiii, craxy 1 KBamidikamii, a TaKoX BiJ 0COOIMBOCTEH

TPEHYBAJIBHOIO IIPOLIECY.

5. 3miHM po3mimieHHs1 i OyA0BM BHYTpPIllIHIX OpraHiB NpM BHKOHAHHI

CIIOPTHUBHMX BIIPAaB.

HInyHok. dopMa NMUTYHKY HEMOCTiMHA 1 MPU CIOKIMHOMY TOJIOKEHHI TiIa 1 TIpH
3MiHaX MOJIOkKEHD TiJA.
B ocHOBHOMY TIOJIOKEHHI Y CITIOPTCMEHIB CTIOCTEPITAETHCS KOCE a00 BEPTHUKAIBHE

nojiokeHHs: nutyHka. [lpu BmpaBi “cTifika Ha KUCTAX’, “BHC MPOTHYBIIUCBH”, "MICT”

IUTYHOK 3aiiMa€e TOPU3OHTAJIbHE MOJIOXKEHHs. HalOiabie BIAXWIEHHS BiJl BUXITHOTO

MOJIOKEHHSI TNUTYHOK TpUMMAae TpHW BIpaBi '"CTiiKa Ha KUCTAX' . TPAHULS INLUTYHKY

3MIIIYeThCs KpaHianbHo Ha 18,9 cm (M.A./>xadapos, 1968). Haitbinein pyxoma yacTuHa
IIUTYHKY € BEJINKA KPUBU3HA ILTYHKY.

OcHOBHUMHU (YHKIIISIMA [UTYHKY € €BaKyallliHa, CEKpETOpHa, EKCKPETOpHA.
JlocniJKeHHs TToKa3aliy, 10 3 MIJBHUIICHHSM 1HTEHCHBHOCTI M'si30BOi pobotu mo 450
KI'M/XB IIBUJIKICTh €BaKyallii BMICTY IUTYHKY 30UTbLIYETHCS, PU MOAANbIINA 301UIbIIEHH]
IHTEHCUBHOCTI M’s130BOi poOotu 10 750 KrM/XB eBakyalis 3MEHIIyeThcsl Ha 25% Bin
BUXIAHOrO piBHs. [IpyM BUCOKMX HaBaHTaXEHHSX 3MeHIIyeTbcss Ha 40% BiJ BUXITHOrO
piBHA. Taki >k 3MIHU CIIOCTEpIraroThCsl B cekpeTopHiid ¢yHkiii [lopymenns B cekperii
[IUTYHKOBOTO COKY MPH AMHAMIYHINA 1 CTaTUYHIN pOoOOT1 BUHUKAIOTh, KOJIU HABAHTAKCHHS
BUKOHYIOTHCSI MEHIII HIK 3a TOJWHY A0 a0o0 micis npuitomy ki, [IpurniuenHs cekperrii
OUIBIII BUPAXKEHO Y BUITAJIKY KUPHOT 1 MEHIIIE - Mpu OUIKOBiHM k1. ExckperopHa QyHKITIs
IUTYHKY TIpH HaAMIpHIA M’S30Biii poOOTI TPOSIBIASETHCS BHAUICHHSAM TPOIYKTIB
a30TUCTOr0 OOMIHY (aMmiaKy, CEUOBHHH) 3 TMOAAIBIIAM BHKOPUCTAHHSIM B TOHKOMY

KHIOCYHUKY. di3uyHEe HaBaHTAXKCHHS BHUCTYIIA€ CBOIo poay CTpCCOBUM IJIA opraHi3My,
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MO)X€ BHUKIMKATH 3MIHM OyJOBH CIU30BOi OOOJNOHKM HUTYHKY. OOpa3HO Kaxydw,

ILIYHOK € JI3CPKaJIOM CTPECOBUX CTaHIB.

ToBctuii kumeynuk. HailOuipln pyxJIMBOIO YAaCTHHOK € MonepeyHa o00070Ba

KHILKA, KA MOYKE 3MIIIYBaTUCA B KpaHIAJIbHOMY HampsMKy Ha BijacTtanb 10 20 cm. B
MEHIIIH Mipl 3MINIY€EThCA MpaBuii BUTHH 00010BOi Kumiku (10 14 cm) 1 miBuii (mo 11,6
cM), ciina kuika 3mingyerbes 10 11,2 em (M.A. Ixxadapos). Maitke mpu BCix BIpaBax
KyT TPaBOr0 BUTHUHY O0OOBOI KHUIIKKA OUIBIINNA 1 PO3MIIIYETHCS BUIIE JIBOTO KyTa.
Bucxigna ninsiHka 0000BO1 KHUIIKK YacCTIIIE 3MIHIOE CBOIO JIOBXKHUHY 1 HIMPUHY HIX

HU3XIJIHA JisHKaA. [Ipn BUKOHaHHI BHpaBW "piBHOBara Jjexadu BIIONEPEK >KepIAuHU"

BUCX1Ha 000/10Ba KHUIIIKA 1 TOYATOK MPaBOi MMOJIOBUHU MONEPEYHOT KUIIIKH, a TAKOX JIiBa
MOJIOBUHA TOMEPEeYHOI O000M0BOi KMIIKM 3 HU3XIAHOI O0OIOBOI0  KHIIKOIO
PO3MIIIYIOTBCSL Y BUTJISIII TaK 3BaHOI "ABOCTBONKU". BUHUKHEHHS IMX CUJIBHUX BUTHHIB
MOB’SI3aHO 3 IHAMBIAYaJbHUMH  MOP(OJIOTIYHUMH  OCOOJIMBOCTSIMH 1  MICLIEM
MEPETUCKAHHSA KEPAUHO0. SIKII0 monepeyHa 000/10Ba KHUIIIKA BUSBISIETHCS BUIIE 1IOTO
MICLISI, TO BOHA 3HAYHO 3MILIY€ETHCS BBEPX, SAKIIO HUXKYE, TO YACTUHA ii OMYCKAETHCS B
o0acTpb Tazy.

[Teuinka. [TocTynoBo 3pocTatoui Ppi3MuHI HABAaHTAXKEHHS B TIE€P10JI €BOJIOIIITHOTO
OHTOI'€HE3y IPHUBOJATH 10 30UIbIICHHS a0COMIOTHOI 1 BIIHOCHOI MacW TEYIHKH 1 ii
JIHIMHUX PO3MIpiB. [HTEHCHBHICTH KPOBOOOIrYy B TMEUIHII MPH JUHAMIYHIA poOOTI
30UIBIIYETHCS, PO IIO CBIIYWUTH PO3LIMPEHHS KPOBOHOCHUX KamuispiB. Po3mipu
renaToUuUTIB 1 iX siiep 30UIbIIYIOThCS, Y TOW Yac K KUIBKICTh siiep He 3MiHIoeTbed. [Ipu
MOMIPHOMY (DI3UYHOMY HAaBaHTAXKEHHI 30UIBIIYETHCS BIIKJIQJaHHS TJIIKOTEHY B MEYiHII
MIpY 3MEHIIEHH] )KUPOBUX BKIIFOUCHD B TEMIATOIUTAX.

JKoBuHuit MiXyp B MOJOKEHHI CTOSIYM Ma€ TPYIIONOAIOHY (GopMy, HUKHINA Kpaid
KOHTYpY TiHI MiXypa, sIK IpaBuio, 3HaxoauThes Ha piBH1 [II-1Y monepexkoBux xpeliiiB, B
MOJIOKEHH] Jieskaun Ha >kuBOTi Ha piBHI II-1II momepexoBux XpebIiB, B MONOXKEHH] Tiia
BHU3 ToyI0BOIO Ha piBHI [-II monmepexoBux xpebiriB. 3 mepexoaoM B MOJOKEHHS JIeKaun
Ha >KUBOTI, 3MIHIOETHCS HE TUIBKU PO3MIIIEHHS KOBYHOTO MiXypa, ajie 1 #oro dopma

(Bona ctae 606omoaioHo0 B 34,7% BUMAIKIB), 110 BIIOMBAETHCS HA HOTO €BaKyaTOPHIN

GyHKIII.
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Ha >xoBuHUI MiXyp KpiM MOJOKEHHS Tija 3HAUHUI BIUIUB MA€ XapakTep 3yCHIIb

M’s131B JKMBOTa 1 Aiagparmu. Tak, BCTAHOBJIEHO, IO MiCJ]s 3TMHAHHS HIT B MOJIOXKEHHI
JeXauyd Ha CHHUHI 00’€M MOBYHOIO MIXypa 3MEHIIYEThCS; Micisi Oiry BiH Moxe a0o

3MEHILyBaTUCA a00 30UIbIIYBATHUCS, TICHS TAKUX BIpaB K "ynop sexayu'", Moxe 3011b-

IIyBaTHUCS.

CrocTepexeHHsl TOKa3alW, L0 NpH IUIAaBHOMY IMIJBHUIIEHHI 1 3MEHIIEHHI
Hamlpy)XeHHSd M s31B JKMBOT@ TOHYC JKOBYHOIO MiXypa [elo 3pocTae, a Ipu
JIOBTOTPUBAJIIOMY - 3MEHIITY€ETHCSI, )KOBYHUI MIXyp OLTbIlIe HAITOBHIOETHCS JKOBYIO.

[MigmayakoBa 3amo3a. OntumanbHi  (GI3WYHI  HABAHTAKCHHS  BUKJIMKAIOTH

peakTuBHI MOp(oQyHKIIONMAIbHI 3MIHU CTPYKTYPHHUX KOMIIOHEHTIB KIHIICBHUX B1JIJILIIB
CHJOKPUHHOI TKAaHWUHU TMIIIUTYHKOBOI 3aJI03M, SKI XapaKTePU3YHOThCS TinepTpodicro
KJIITUH 1 HAarpOMaJPKEHHSIM B IUTOILJIa3M1 CEKPETOPHUX TPaHyJI.

[Ipu xpoHi4yHi BTOMI MOP(}O(DYHKIIIOHATBHI 3MIHU XapaKTEPU3YIOThCSA MOSBOIO
TUCTPOPIYHUX 3MIH, SIK1 MPOSBIISIIOTHCS B 3HUKHEHHI YITKOCTI MEXK 0ararbox KJITHH 1 iX
A51ep, 3MEHIICHHSIM KIUIbKOCTI ab0 BIJICYTHICTIO CEKPETOPHUX IpaHysl, B BaKyosi3auli 1
JECTPYKIIii OKPEMHX KITITHH.

B enmokpuHHIM 4YacTWHI MIAIUTYHKOBOI 3aJI03U CIOCTEPITAEThCS TiNepTpodis
OCTPIBKOBOTO amapary oprasy.

CeuoBuauibHa cuctema. [linBuiieHHs (I3UYHUX HABAHTAXEHb B MEPIOJ POCTY 1

PO3BHUTKY OpraHizmMy 30uIblllye aOCOJIOTHY Bary 1 JiHIHHI pO3MIpH HHUPOK, OCOOJIHUBO
TOBIIMHY KOPKOBOro Imapy. MIKpPOCKOMIYHI JOCHIDKEHHS TMOKa3aJl  BEJIUKY
HAIMOBHEHICTh KPOB’I0 KIyOOUKIB HUPOK. [TopokHMHA KamCynu KiIyOouka po3IIMpeHa 1
MICTUTh IMyXKl Oi1KkoB1 Macu. KaHanbli HepoHa TakoXX PO3UIMPEHi, B iX MOPOKHUHI
CHOCTEpIraeThCcsi CKymueHHs Ounky. IlpomyckHa 34aTHICTP HHPOK TMpPH IMOMIPHHUX
TUHAMIYHUX HABAaHTAKCHHSIX IMIIBUINYEThCA. [lpwm HamgMipHUX  HaBaHTAKCHHSIX
G yHKITIOHATBHA 3/JTaTHICTh HUPOK MOTIPITYETHCSI.

@di3uyH1 BNpPaBU BIUIMBAIOTH HA TOJIOKEHHS HUPKU. Hupka B MONOKEHHI CTOSYH
po3Mmimyetbest Ha piBHI XII rpymnoro - III momepekoBoro xpeo6iiB. [Ipu BuKOHaHHI

TaKMX BIpaB K “BUC MPOTHYBIIUCH” TiHb HUPKOBHUX YAaIIOK 1 HHUPKOBOI MHCKH

3MimyeTbcsi BBepX. CEUiBHUKM TPU I[bOMY BHIPSMIISIOTHCS 1 JEIHIO 3MINIYIOThCS
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naTepanbHO. BepXHiil KiHelb CeUiBHHKA, SIK MPABUIIO, 3MIITY€EThCS OUTbIIE HIXK HYDKHIM.

[Ticnst cTpuOKIB TIHb HUPKOBUX YAIIOK 1 MUCKH PO3MILYETHCS HUXKUE BUXITHOTO PIBHSI.

JluxanpHa cucteMa. Jlereni. Di3nyHl HaBaHTAXE€HHSA BUKIMKAIOTH aJanTarlliHl

MOP(OJIOriyH1 3MIHH B JIET€HSX, K1 MPOSBISAIOTHCS B MOMIPHOMY PO3LIMPEHHI ajJbBEO,
HE3HAYHOMY BUTOHYECHHI] MDKaTbBEOJISIPHUX MEepPEropooxK, rineprpodii
CHOJIYYHOTKAaHMHHOTO IIapy BiclepaibHOi mieBpu. Taka nepeOynoBa 3ade3nedye OuTbII
eKOHOMHY (GyHKIIIO oprany. JloBrorpuBam (i3U4HI HABAHTAKCHHS BUKJIMKAIOThH
TUCTpOo(divuHI 1 JECTPYKTUBHI 3MIHU B JIETEHSX: PO3PUBH MIKAIBBEOISIPHUX MEPETOPOIOK,

KpPpOBOBWJIMBH, ITIOTOBHICHHS CIIOJIYYHOTKAHMHHOI'O KapKacCy OopraHa.

6. MopdoJioriuni nposiBu aganrtamii HepBOBOI CHCTEMH Ta €HIOKPUHHHUX

32J103 NPH Ail PI3MYHUX HABAHTAKEHb

HepBoBa cuctema, B mporeci TpeHyBaibHOrO MNpOLECY MPOXOASATh 3MIHM Ha

PI3HUX MOPQOJIOTTYHHUX PIBHIX. 3MIHM BUHHUKAIOTh B KIPKOBUX LIEHTpax 1 nepudepuyHii
HEPBOBI# cUCTEMI,

[linBuineHa pyxoBa IsIIbHICTD 301IbIIYE HATXOKEHHS aQEepPEHTHUX IMITYJILCIB
M0 MPOMNPIOLENTUBHUX NUISIXaX 0 KOPU KIHIIEBOTO MO3KY, IIO BiIOMBAETHCS HA OymOBi
MipaMiIHUX KIITHH. A came 301UIbIITYEThCS TOBKMHA JCHAPUTIB 1 KIJIBKICTh HIUIIHUKIB T10
ix oBxuHI. Po3pocTaHHsA AEHAPUTIB 3 YTBOPEHHAM HOBUX KOHTAKTIB MIXX HEPBOBHUMH
KJIITUHAMHU CHpPUSE€ HATPOMAKEHHIO 1H(pOpMaIlii, SKa JOKAII3YEThCs 1 HATPOMAIKY€ETHCS
B cuHamncax. [laM’sTh Ha pyx MOB'I3aHa 3 YTBOPEHHSM HOBHX MiKHEHPOHAIBHHUX
3B’SI3KIB.

[Ipn HagmipHUX (I3UYHMX HABAHTAKEHHSIX, KOJM HACTYIAE MEpPETPEHOBAHICTH,

P BUCHAXXEHHI HEPBOBOI CHUCTEMH, HEPBOBI KJIITMHHU 3a3HAIOTh 3MIH, SIKI BEAYTh 10

nopyueHs ix Gpynkuii. Ile moB’s3aHo 13 3MEHIIEHHSIM KUTBKOCTI pUOOCOM 1 MITOXOHAPIH.

Crunnunii Mo30k. [Tpu moMipHUX (i3UYHHX HABAHTAXKEHHSX B HEPBOBUX KIIITHHAX

MepeHIX POriB CIUHHOI'O MO3KY 30LIBIIYEThCS CHHTE3 OUIKYy, 3pOCTAa€ aKTHUBHICTH
(dbepMeHTIB; PU CHIbHUX HAaBAHTAXKEHHSX 111 MPOIECH TaTbMYIOTHCA.

@di3UyH1 HaBaHTa)XEHHs BIUIMBAIOTh HA MepudepuyHy HEPBOBY CUCTEMy. A came
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MPUILBUAIIYETHCS Mi€JIHI3aIisl OCbOBHUX IMIIIHJIPIB HEPBOBUX BOJOKOH, IO MOKPAIIYE

YMOBH MPOBEACHHS IMITYJIbCIB 1O HepBy. [lomipHi (i3udHI HaBaHTaXEHHS CHPUAIOTH
TOMY, 1110 3 BIKOM TMHYTh HEHPOHU MaJMX pPO3MIpIB, a B NEPUPEPUUHUX HEPBAX 3POCTAE
7011 BOJIOKOH CEpPEIHIX 1 BEIMKHX JlaMeTpiB. B pe3ynpTaTi MBUAKICTH NPOBEAEHHS
HEPBOBUX IMITYJILCIB ITiIBUIYETHCSI.

[Ipy KOPOTKOTPUBAIMX IHTEHCUBHHUX (DI3UMHMX HABAHTAXKEHHSX CIOCTEPIraeThCs
PO3pOCTaHHS KIHIIEBUX 3aKIHUYECHb IO XOAY HEPBOBOTO BOJIOKHA, 30UTBIIIECHHS PO3MIpIB
pyxoBux Omsmiok. TpuBani IHTEHCHBHI HaBaHTaXEHHS MPHUBOAITH J0O 30LTBIICHHS
KUTBKOCTI HEPBOBUX 3aKIHUEHb (OJIAIIOK). MakcumanbHI HaBaHTAXXEHHS MPUBOJATH J10
pYHHYBaHHSI YaCTUHU HEPBOBUX BOJOKOH, PO3MIPH PYXOBUX OJISIIOK 3MEHILIYHOTHCS.
Hacrynae siBulie nepeTpeHoBaHOCTI.

3aj03u _ BHYTPINIHBOI _ cekpemii. AjanrtaiiiiHi  mOpolecu  ToB’s3aHl 3

HEHPOCEKPETOPHOIO AKTUBHICTIO TINOTaJlaMyca, KM BIUIMBae Ha (yHKIIIO rinodiza -
3QJI03U JI¢ MPOXOJUTh MEPEKIIOYEHHS HEUPOpEeryssiii Ha EHJAOKPUHHY pPeryJsililo.
[Nnodi3 y cBorwo uepry abo cTUMYJO€ a0o0 1HriOye JIsUIbHICTh MepudepuIHuX
CHIOKPUHHHX 3aJ103.

Kmitunaauii ckiman ageHorinodiza HEOMHOPIAHUN, B HBOMY PO3PI3HAIOTH 5 BHJIIB
KJIITHH, SK1 crienu(iyHO BIUIMBAIOTh HAa (YHKIIIT IIUTOMOAIOHOI 3271031, HATHUPHHKIB 1
CTaTEBUX 3aJ103.

ITin BruiMBOM moMipHUX (PI3MYHMX HaBaHTAXXEHb IMPOXOJUTH AKTUBAIllS KIIITHH
rinoiza, 1mo Mop(dOJOriYHO BUPAKAETHCS B MOCUIEHHI CEKPETOPHUX 1 IHKPETOPHHX
npoueciB. Benuki (pi3uyHl HaBaHTa)XKEHHS BUKIMKAIOTh BTOMY OpPraHy - 3MIHIOETHCS
KUIBKICHE CIIBBIJHOIICHHS PI3HUX THINB KIITUH, MPUTHIYYETHCA IXHSI-CEKPETOpPHA
aKTUBHICTh, SIKa MPOSBISETHCS HAOPSKOM 1 KpoBOBWIMBaMH. [IposiBisieTbes Kanmoin-Ha

IUCTPO(ist OKPEMHUX KIIITHH.

Hagampauku. Ilpum ontumanpHuUX (I3UMYHUX HABAHTAKCHHSIX CIOCTEPIraeThCs
CTUMYJIOI0YMI BIUTMB HA MOPGODYHKIIOHATHHUN CTaH KIPKOBOT'O IIapy HaJHUPHUKIB,
10 CYIPOBOIKYETHCS TITEPTPOGI€r0 KIITHH OCOOIUBO IYYKOBOI 30HUHU, KA CHUHTE3YE
TIIFOKOKOPTHUKOIIH, K1 aKTUBYIOThH BYTJIEBOJHHUI OOMIH B M s3aX.

XpoHiuHa BTOMa (TMEpETPEHYBAHHSA) CYIPOBOIKYETHCS PI3KO BUPAKEHOIO



13
rinepTpodiero KITHH KI1yOOUYKOBOI 30HM KIPKOBOIO I1apy HaJHUPHUKIB, JI€ IPOXOAUTh

CHUHTE3 TOPMOHIB - MIHEPAJIOKOPTUKOIIIB, K1 PETYITIOITh BOJHO-COJIHOBUN OOMIH.

[Iutononi6Ha 3ayno3a. OntumanbHi (i3UYHI HABAHTAKEHHS MalOTh IMOMIPHHUIMA

AKTUBYIOUMU BIUIMB HA MOP(PO-PYHKIIOHAIBHUI CTaH MapeHXIMU IUTOMOAIOHOT 3aJ103H,
il TUpiOIUTH 1 POIIKYITH.

[Ipu xpoHiuniii BTOMI MOp(OJNOTiyHI 3MIHM B HIMTONOAIOHIN  3a703i
XapaKTEPU3y€EThCS MPUTHIYCHHSIM CEKPETOPHOI (DYHKITIT.

CrareBi 3a103¥ B yMOBaxX IMOMIPHOrO (PI3MYHOTO HABAHTAKEHHS HE MiJAIOTHCS

JICCTPYKTUBHUM 3MiHaM, B TOH dYac SK M’SI30B€ IEpPEHAIPYKCHHS CYNPOBOIKYETHCS
MOMITHOIO JIECTPYKIIEID CIM’STHUX KaHAJbI[IB, II0 HEraTUBHO BIJIOOpAXKAETHCS Ha
CIIepMaTOrCHE3I.

BunoukoBa 3a103a: Npy 1HTEHCUBHUX (PI3MYHUX HABAHTAXKEHHSX CIIOCTEPIraeThCs

30UIBIIIEHHS MO3KOBOTO APy, II0 [OB’S3aHO, HAMEBHO, 13 3MEHIIECHHSIM KIJIbKOCTI
TM(OITHUX €JEMEHTIB OpraHy. 3MEHIIEHHS KUIbKOCTI JIM(POIAHUX €JIEMEHTIB Yy
BUJIOUKOBIH 3aJ1031 HEraTUBHO BiAOMBAETHCS Ha IMyHHO-010JIOITYHUX 3aXUCHUX PEAKIIAX

OpraHizmy.



