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HapuanbHi Ta BUXOBHI IIUT: JaTH clyXadaM YSBJCHHS aJanTaiiro g0 (i3UIHUX
HAaBaHTAXEHb Ta 1 MPOSBH Ha PI3HUX PIBHAX (DYHKI[IOHYBAHHS OpTaHi3My; BBECTHU
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3. Pecypcu iHTEpHET.

1. OcHoOBHI NOHATTA MNP0 ajJanTaNil0 OpPraHizamy JwWIAMHH A0 Gi3uUHNX
HABAHTAKEHb
Ananranis (adaptatio- mpuctocyBaHHS) - MPHCTOCYBAHHS OpraHi3My, MOMYJISIii

a0o 1HImIOiI OI0JOTIYHOI CHUCTeMH J0 3MIH YMOB ICHYBaHHA. AjanTaiiiiHi 3MIHH
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MpPOXOJIATh Ha TIeHO- 1 (EeHOTUHIYHUX piBHAX. OpraHi3aM cHopTCMEHa B HpoLeci

TPEHYBaHb 1 3MaraHb MiAJA€Tbcd OaraTbOM 30BHINIHIM BIUIMBAaM, a 30KpeMa (PI3MYHUM
HAaBaHTAXXEHHAM. AjanTailis 0 HUX - L€ IpHUBEACHHS OynoBU 1 (PYyHKIINA OpraHizmMy B
BIJIMOBIJHICTD JI0 MOTPEO CIIOPTUBHOI ISTIBHOCTI.

Po3pi3HstOTh afanTaiiito BUAOBY Ta IHAUBIIYyaIbHY.

Cranii aganTariii: ¢ yHKIIOHaJIbHA Ta MOP(OJIOriyHa.

®dopmu aganTaillii: paioHagbHa i HepallOHAJIbHA.

Mopdonoriyai  mposiBU  ajanTailii: NpUCKOpeHa KIITMUHHA  pereHeparis,

rinepTpodis Ta rinepruiasis OpraHis.

2. Ananrauiiini 3MiHM B ckeJieTi i BIVIMBOM (Pi3MYHUX HABAHTAKEHb
Mop@domnoriyHi 3MiHM B KICTKOBIA CHUCTEMI CHOPTCMEHIB MPOXOASATh Ha PIZHUX
PIBHSX ii opraHizailii: MOJIEKYJISIPBOMY, CYOKITITHHHOMY, OPTaHHOMY 1 CHCTEMHOMY.

Ha MonekynsipHoMy piBHI CHOCTEPIraeThCcsi TMIABUIICHUM CHHTE3 OUIKIB,

MyKoOToricaxapuiiB, (GEepMEHTIB 1 IHIIMX OpPraHiuHUX PEYOBHUH, IIJACHUITIOETHCS
BIJIKJIAJICHHS HEOPraHIYHUX PEYOBHH, SKI 3a0€3IMeuyloTh BHCOKY CTYIIHb MIIIHOCTI
KicTKOBOi TkaHWHMU. CTyniHb 30UIBIICHHS MYKOIOJICaxapuaiB y KICTKOBIM TKaHUHI
3HAXOAUTHCSA B MPAMIH 3aJ€KHOCTI BiJl IHTCHCHBHOCTI HABaHTAXCHHS: YHM BOHA
IHTEHCHUBHIIIIA, TUM OLTbINA KUTBKICTh MYKOTIOJIICAaXapH/IiB BUSBISIETBCS Y KICTKaX.

Ha TkaHWHHOMY piBHI CIIOCTEpITa€ThCSA IMJBHUINEHA OCTEOHI3AIis KiCTKOBOT

TKaHUHU. Byno BimmideHo, 1m0 Ha (i3MYHE HABAaHTAXXEHHsI KICTKOBAa TKaHWHA pearye
30UTBIIIEHHSIM OCTEOHIB. B 1€l yac crmocTepira€TbCsi pyWHYBaHHS CTapuX OCTEOHIB 1
YTBOPEHHS HOBUX KiCTKOBHUX IJIACTHH.

Ha opranHomMy piBHi y BCiX KiCTKaX CIIOCTEPIra€ThCs:

3MiHa XiIMIYHOTO CKJIady;
3MiHa popMu;

3MiHa BHYTPINTHBOT OYI0BH;

H w0 bdpoe

3MiHA MIBHJIKOCT1 POCTY 1 TEPMiHIB OKOCTEHIHHS.
XIMIYHAM CKJIaJ KICTKM M1 BIUIMBOM (PI3MYHOTO HABAaHTA)KCHHS 3MIHIOETHCS B

CTOpPOHY 30UIbLIEHHS HEOpPraHIYHUX pedoBUH (Kaublio, Qocdopy). B micisax



4
MPUKPIIUVIEHHS CYXO0XXWJIb M’S31B YTBOPIOIOTHCA TpeOeHl, ropOH, MIOPCTKI MOBEPXHI.

BoHu TuM OUIbII1, YUM CHIIBbHIILLIE PO3BUHEH] M’ SI3U.

Mopdosnoriyai 3MiHU B OyA0BI KICTKOBOi CUCTEMH CIIOPTCMEHIB CIIOCTEPIralOThCS
y 1) okicTi, 2) KOMIAKTHIM 1 ry04acTiii pe4oBUHI1, 3) KICTKOBOMO3KOBIH MOPOKHUHI.

OkicTs KICTOK MiJ BIUIMBOM (DI3MYHMX HABAHTAXXEHb 3HAYHO IOTOBLIYETHCS
BHACJIZOK TOCUJIEHOr0 (YHKIIIOHYBaHHA ii BHYTPIIHBOTO (KamOianbHOro) Imapy. B
MOJANBIIIOMY OKOCTEH1JIa YaCTUHA OKICTS 3JIMBA€THCS 3 KOMIIAKTHUM IIapoM Jiadizy.

KomnakTHa pedoBMHa y CIOPTCMEHIB, SIK MPABUJIO, MOTOBIIYETHCSA. PO3PI3HAIOTH
Tpu BUAM OynoBH Ty04yaToi pEYOBUHHU: JPIOHOKOMIPKOBA, CEPEHbOKOMIPKOBA,
KPYIMHOKOMIpKOBa. Y JI0/IeH, Kl He 3aiiMaroThCsl CIOPTOM, TyOuaTa peduoBHHA emidi3iB
KICTOK, SIK TPaBWJIO, Ma€ NepUPEepUuHy 30HY 3 BIAHOCHO MaJIUMHU KOMIPKaMU 1 IEHT-
payibHy 3 KOMIpKamM# OUIBIIOTO PO3MIpY.

Benuki ¢13uuHi HaBaHTaXXEHHS, K MPABUIIO, TPU3BOAATH 10 30UTBLICHHS PO3MIPIB
KOMIpOK TyOuaroi pedoBuHHM. EmidizapHi Bimaimm TpyOdaTMX KICTOK HaOyBaroTh
OJTHOPITHOT KPYMHOKOMIPKOBOI CTPYKTypw 0€3 moauly ry0daroi peYoBMHH Ha
nepudepruyHy 1 IeHTPaIbHY 30HHU.

KicTkoBOMO3KOBa MOpPOKHUHA T17] BILTUBOM (PI3MYHMX HABaHTa)XeH1 y 3B’S3KY 3
MOTOBIIEHHSM KOMITAKTHOTO I1apy 3MEHITY€ThCA.

JI0 CHOTOIHINIHBOTO JHS B JITEpaTypi 3yCTPIYalOThCSA CKyMl JaHi Mpo Te, SK
BIIMBAIOTh HABAHTAXKCHHS CTATHYHOIO 1 JMHAMIYHOTO XapakKTepy Ha (YHKII HUIyHKY,
KUIIEYHHUKA, )KOBYHOTO MiXypa, Y HE BUKIIUKAIOTH BOHH MOPYIIECHb TPABIEHHS, 3aCTOIO
*oBUl. J{y)ke BaXJIMBUM € MUTAaHHS TIPO YJapHI MepeBaHTAXKECHHSI, K1 MOKYTh BUHHUKATU
MpU CIIOPTUBHUX BIIPaBax, KOJU PI3KO 3MIHIOETHCS MIBUIKICTh PyXy TiJla CIIOPTCMEHA,
HAIPUKJIAI, PU CTPUOKAX, MOMTOBXaX, yaapax. Un iHEpIiifH] CHIH BHYTPINTHIX OpraHiB
CHPUSIIOTh PYXOBI, YU TAIBMYIOTh HOTr0?

um mutanHsM npucBsueHi nooauHoki podotu I'.Xocke (1930), B.Kunons (1934),
IBanuukoro, I1.3.Tym3a (1957), M. A. Jxadaposa (1954, 1968), I1.K.JIepuuna (1957,
[970). 3wmimeHHS  BHYTPINIHIX  OpTaHiB  BUBYAJIOCA  METOJAOM  KOHTPACTHOI

peHTreHorpadii.



3. AnanrtamiiHi 3MiHM B M’s130Bili cucteMi mig BIIMBOM (i3MUHHX
HABaHTa:KeHb

CnopTuBHa MpaKTHKa MOKa3ye, 10 LI IUIECTIPSIMOBaHI TPEHYBAHHS 30 UTbIIYIOTh
CWIy Ta 3MIHIOIOTh IHIII (YHKIIOHAAbHI OCOONMBOCTI M’s3iB. AJjie  4acTo
CIIOCTEPITalOThCS  TakKl SIBUINA, KOJM TMPU MAKCUMAJIBHUX HaBaHTAXEHHAX 1
HEJ0OCTaTHbOMY MEPIOAl BIAMOYMHKY, CHIa M S31B MOUYMHAE 3MEHIIYBATHCH 1 CIIOPTCMEH
HE MOX€ MTOBTOPUTH MONIEPETHIX PE3YIbTATIB.

CuctematnyHi (i3UYHI HABAHTAXKEHHS B MPOIIECI 3aHSTTS CIIOPTOM MPUBOISATH 10
rinepdyHKIli M’31B, sIKa 3aKpIIUTIOETHCS BIAMOBITHOI CTPYKTYPHOIO MepeOya0BOIO
M’ SI31B.

Jlo MopdosioriuHUX 3MiH, SKI XapaKTepHu3ylTh TinepyHKIio (rinepTpodiro)
M’SI31B HaJIe)KaTh: 30UIbIIEHHS 00’€My, Bard oprany, 00’eMy (IIOBXHHHU 1 TOBIIMHH)
KJIITUHHUX eJeMEeHTIB oprana. Lli 3MiHM MpoOXOoIATh Ha PI3HUX PIBHAX CTPYKTYpPHOI
oprasizaiii M’si3iB: OpraHHOMY, KJIITHHHOMY, CYOKJTIITHHHOMY.

30UTbIICHHS] 1HTEHCUBHOCTI CKOPOYEHHS M’531B 3aKOHOMIPHO TiTHE 3a CO0O0M0
aKTHUBI3AIlII0 OKPEMUX TPOIIECIB 1 CHHTE3y OUIKIB. AKTUBI3aIlisl EHEPTETUYHUX MPOIIECIB
OPU3BOJUTh JI0 TIJABHINCHHS TOTpeOM y KHCHI, I1HTeHCH}IKaIlli OKHCHOTO
doedopmnoBanHs, TOOTO mpoleciB aepooHOoro pecunresy AT®D. Tlopsang 3 1um
30UTBIIYEThCA 1 aHaepoOHUI NUIIX pecuHTedy AT® 3a paxyHOK po3maay TJIIKOTeHY 1
kpeatuHdocdary. Takoxk crocTepiraerecs 3pOCTaHHs CUHTE3y OUIKY 1 30UIbIISHHS MacH
Miodi6pmit. OTKe CocTepIracThes 30UTBIICHHS PO3MIPIB M’ SI30BUX BOJIOKOH.

B 1eit wac cnoctepiraerbcsi podoya rimepemis, ika CTBOPIOE HEOOX1THI YMOBH IS
IHTEHCUBHOTO MPUTOKY KPOB1 JO OPraHiB 3a paxyHOK BIIKPUTTS PE3EPBHUX KaIlJIAPIB.
Po6orta Bcix opraHiB i CyIMH 3aJICKUTh BiJl BILIUBY HEPBOBOT CUCTEMH.

CratuyHi 1 AMHAMIYHI HABAaHTAXCHHS TI0 PI3HOMY BIUIMBAIOTh Ha M SI3H.

Tak, mpu CTaTHYHWX HABAHTAXKCHHAX TOPSA 3 30UIBIICHHSIM 00’€My M’s3iB
30LTBITYBABCS TUIONIA MPUKPIMIICHHS 0 KICTOK, 3pOCTAa€ CYXOKHMIJIKOBAa YacTHHA M 534,
30UIBIIYETHCA ~ BHYTPIM SI30BUM  CHOJNYYHO-TKAHHMM  mpomiapok  eHaomizis. Ha

MIKPOCKOIIIYHOMY PIiBHI CHOCTEPIra€eThCs 30UIBIIEHHS TPO(IYHOrO amapary M’si30BOTO
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BOJIOKHA (CapKOIUIa3MH, SiFIEp, MITOXOHJIPii). Y 3B’S3KYy 3 IIUM JIesIKI M’ S13€B1 BOJIOKHA

MOTOBILYIOTbCA, siipa HaOyBaloTh OKpyrioi ¢opmu. OpgHak MiodiOpuiaum poO3BUHEHI
MEHIIE 1 pO3MIILI€H] HEILIbHO.

JIOBroTpuBajii CKOpPOUYEHHS M SI30BUX BOJIOKOH 1 IHTeHCHU(IKalmiss B HUX
MEeTa0OJIYHUX MPOLECIB CHPUHSAE 30UTBIIEHHIO KIJTBKOCTI KPOBOHOCHUXHHUX KAaIUISPIB.
PyxoBi Os1111Ky 301TbLIYIOTECS B OUIBIIN Mipi B OTIEPEYHUX PO3MIpax.

[Ipu nuHaAMiYHUX HaBaHTAXKEHHSX Bara 1 00’e€M M’s3y TeX 30UIbIIYETHCS, ajie B
MEHIII Mipi B MOpPIBHSHHI 3 CTaTMYHUMM HaBaHTAXEHHSAMU. B M’g3ax mpoXoauThb
30UTBIIEHHST M’S30BOT YaCTHHU M’S13y 1 CKOPOYEHHS CYXOXHIJIKOBOi 4acTWHU. M’s30Bi
BOJIOKHA PO3MIIIYIOThCS TapajeilbHO MOB3AOBXKHIA oci M’s3a. Ha MikpockomiyHOMY
PiBHI CIIOCTEpiraeTbcs 30UTbLIEHHS KUIbKOCTI MioiOpuin. Sapa BUTATylOTbCS 1
30UTBITYIOThCS. KUTBKICTh HEPBOBHX BOJIOKOH Y M’ 5131 30IIBLITYETHCS.

[Ipy  GiBUYHMX HABAHTAXKEHHAX PI3HOI IHTEHCHMBHOCTI  CIIOCTEPITraeThCs
nepedyqoBa M’s3iB, sSKa Ma€ BeJIMKE TPAKTUYHE 3HAYCHHS JJIs HAYKOBOTO
OOTpYHTYBaHHS pPYXOBUX PpEKHUMIB SK Yy 3BHYHHUX YyMOBaX, TaKk 1 B YyMOBax
NEPETPEHOBAHOCTI  MICJIS  MaKCUMaJdbHUX 1 CyOMakCUMajldbHUX  HaBaHTAKEHb.
Hocmimkennss [1.3.'ym3s /1963, 1966/ mnokaszanm, 1m0 NOpU XPOHIUHIM MEpeBTOMI
rinoJMHaMiss HEraTUBHO BIUIMBA€ Ha BIJHOBICHHS (DYHKI[IOHAJBHUX BIIACTHBOCTEH
M’ SI31B.

[Tpu Gi3MYHUX HaBAaHTAKEHHSIX CEPEHbOI IHTCHCUBHOCTI CITIOCTEPITAIOTHCS 3MIHU
B M’s13aX PO AKI MU TOBOPHJIN BHIIIE.

[Ticnsa ¢i3MYHNX HABaHTAXKEHBb MMOBHHEH OYTH MEPIoa BIMIMOYMHKY JTOCTATHIA IS
BITHOBJICHHS M’s3y. B 1HIIOMY BHMaAKy B M 531 PO3BUBAETHCS XPOHIYHA TIEpeBTOMA, a00
nepetpenoBanicTh. [1.3.I'yn3p mokazas, mo MoOpdOIJIOTidHI 3MiHU, SKI BiOYBAarOThCS B
M’si3aX, MPOXOAATh JBOMA MUISXaMU: 3 OJHOTO OOKY CIIOCTEpIraeThCsl po3maj M’ sI30BUX
BOJIOKOH; 3 1HIIIOTO - MPOJIOBXYE PO3BUBATUCH poboyYa TimepTpodiss M’ s130BO1 TKAHWHH (B
3aJIEKHOCT1 BiJl CTYNEHS MEPETPEHOBAHOCTI MEepeBaXkaroTh Ti abo iHmI mpomecu). [Tpu
po3majai M’S30BHX BOJIOKOH PYXOBI OLTKM 3MEHIIYIOTHCS B 00’€Mi B pe3yibTaTi 4Oro
3MEHIIYETbCS KOHTAKTHI TUIOMII M'SI30BMX 1 HEPBOBHUX BOJOKOH, BHACJIIOK YOTO

3MEHINYIOThCS (PYHKIIIOHATBbHI MOMJIMBOCTI M’S31B. 3MEHIIYEThCS KPOBOIMOCTaYaHHS
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M’s31B. B M’s3ax 3MEHIIyeTbCS MONEPEYHa 1 MOB3JOBXKHS MOCMYTrOBaHICTb, OKpEMI

BOJIOKHA MIAJAIOTHCSA IUCTPO(Dii, a HA JEAKUX 3 HUX YTBOPIOIOTHCS 3IYTTS 1 3BY’KECHHS.
Ha micui M’30BUX BOJOKOH, K1 pPO3MAJIUCS, YTBOPIOETHCS CIOIYyYHA TKAHHUHA.

Takum ymHOM, MpU MOOYAOBI PalliOHATIBHOTO PYXOBOT'O PEXHUMY, SIK B MpOIECi
TPEHYBaHHS Tak 1 B IE€pi0j] BIIHOBJIEHHS, HEOOX1AHO BPaXOBYBaTH Tl CTPYKTYPHI 3MIHU B

M’s13aX, Kl BAHUKAIOTh B PE3yJIbTaTi (PI3UYHUX HABAHTAXKEHb P13HOI IHTEHCUBHOCTI.

4.0co01mBOCTI OyI0BH CepuUEBO-CYAUHHOI CHMCTEMH CIIOPTCMEHIB

OyHkIito 3a0e3nedyeHHsT M S30BO1 JISJIBHOCTI (SIK 1 BCIX IHIIMX TPOIIECIB B
OpraHizmMi) BUKOHYE CEpIIEBO-CYIWHHA cucTema. DI3MYHI HABAHTAXKEHHS BUKIIUKAIOTh
nepeOyI0BY BCiX JaHOK i€ CUCTEMH, a OCOOIMBO ceplid. 3MiHa (opmu 1 po3MIpiB cepiist
CYNPOBOJIKYETHCS OJHOYACHUMU 3MIHAMU B TeMOIMPKYJIsLii opranizmy. Lle cnocrepira-

€ThCSI TIPY BUKOHAHHI TaKWX BIpaB SK "BHC MporHysinucs', "criiika Ha kucTax", "mict"

(KoM 3MIHIOETBCSI HANIPSIMOK CHUIM TSDKIHHS KPOB1 IO BITHOIIEHHIO JIO CEPIl), a TAaKOXK

BIIPaBH, fKI BUKIMKAIOTH IIBUIIEHHS BHYTPIIIHBOIPYAHOIO THCKY - "YIOp PYKH B

CTOpOHY Ha Kinbligx", "ymop aexadyn oOauwyusim BHU3". [lpu Brmpasi "BuC Ha KiTbIAX"

4acTO 3MEHIIYETHCS TOTNIEPEUYHUM PO3MIp CepIlsi, BOHO HaOyBae BHAOBXKEHOI dopmu. Lle
MOSICHIOETBCST PO3TATOM CEPIIEBOI CYMKH, sIKa CTHCKae cepiie 3 00kiB. [1i1 yac BUKOHaHHS

BIIpaB "cTilika Ha KUCTAX', "BHC MPOTHYBIIKCH ', "KYT B ynopi" y JIESKHUX CIIOPTCMECHIB

cepiie HaOyBa€e TOPU3OHTAIBHOTO TOJIOKEHHs. HaliOunbIl paHiaibae MOJI0KEHHS 3aliMae

ceprie y Bipasi "criiika Ha KHCTAX" V BCIX MOJOKECHHSX Tijla 3MiHa TPAHUIb CePIIs

OUThIII BHpa)KCHa TPH BAOCI. Y CHOPTCMEHIB-MIOYATKIBIIB 3MiHA IUIONIUHU CEPISI B
MOPIBHIHHI 3 BUXITHUM TOJIOKEHHSIM BUpPa)KeHa OUTBII HIXK Y TPEHOBAHUX CIIOPTCMEHIB.
CrnopTuBHI HABAaHTAXKECHHS BUKIWKAIOTH TIMEepQyHKIIIO Cepis, sSKa Beae 0
30UTBIIIEHHST HOTO PO3MIpiB BHACHIIOK TimepTpodii Miokapaa i po3MIMPEeHb KaMep CepIs.
Xoua rineptpodist MioKapaa € HeBiJl' EMHOIO OCOOJIMBICTIO CEPIlsl CIOPTCMEHIB, OJTHAK , Y
CIIOPTCMEHIB TIMHACTIB, akpoOaTiB, Ba)XKOATJIETIB BUPaKEHA cllabo, a y OiryHiB-
cTalepiB, BEJIOCUTIEIUCTIB-IIIOCEHHUKIB MOKE JIOCATHYTH 3HAaYHOI BUPAKEHOCTI.

Bara cepus 310poBO1 JIFOAWHH, SIKa HE 3alIMa€ThCsl CIOPTOM, CTAHOBUTH 270-265 T,
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y crioptcMeHiB - 310-500 r. Mix Baroro cepiis 1 00’ eMOM Kamep NpsAMOi 3aJI€KHOCTI He

crocTepiraeTbcsi. 30UIBIIEHHSI Bark cepus CYNpPOBOIKYETHCS TINEPTPOodiero M’ sI30BUX
KJIITUH - KapaioMionuTiB. ['inepTpodis KapAlOMIOLUTIB CYNPOBOKYETHCS MOTIPILICHHIM
iX yHKIIIH.

Komu posrisiHytu abcomoTHuil 006°eM poboTH, TO cepue 3 rinepTpodoBaHUM
MIOKapJIOM TiepeBaXka€ HeTimepTpodoBaHe, OJHAK MPH MEepepaxyHKy Ha OJMHHUIIO Bard
Miokapaa, 00’eM pobotu Oyne Takud camuii, ab0 ¥ MeHIM, HDK y BHUIAJKY
HerinepTpodoBaHoro.

Otxe, Ak 6aunuMo, TinepTpodiro cepisl y CIIOPTCMEHIB CIIiJI BBaXKaTH HeOaKaHUM
sunieM. OpHaK ICHYIOTh YMOBHM 3a SKHUX MOXHA 3aJOBUIBHUTH I1IBUIIEHI
(GYHKIIOHANBHI 3alUTH TpU HEBEIUKiM TinmepTpodii Miokapaa B TO€IHAHHI 3
rinepTpodier0 COCOYKOBUX M 531B, 3 MPHUCKOPEHHSM BITHOBICHHS YJIbTPACTPYKTYP
(MiTOXOHAPIN, Mi0(DIOPHIT) KapAIOMIOIUTIB, 30UIBIIEHHS KaMep ceplls MpH MiABUIIECHHI
TOHYCY M’531B CTIHOK, NepeOy/I0BI TeMOJANMHAMIKU (30LIBIIIEHHS CEPIEBOI0 BUKHUIY) 1
MOKpAaIeHHs KanuIsipu3allii Miokapay.

O4eBUAHO ONTUMAIBHUMHU JJii POOOTHM MiOKapja € YMOBH MOCHJIECHOT
BHYTPIKJIIITUHHOT pereHepailii yJabTpacTpyKTyp. SKImo 1e € HeJIoCTaTHIM, Toji
NPUXOIUTh 30UTBIICHHS KIUIBKOCTI YIBTPACTPYKTYp, SKe Beme 10 TinepTpodii
KapIMIOLMTIB 1 MiOKap1y B LIJIOMY.

[TinBuiieHHsT BUKUAY KpOB1 B apTepialbHy CHCTEMY aJanToBaHOI 10 (hI3MUYHHX
HAaBaHTAKEHb CEPIIEBUM M'S3aM TNPHUBOJUTL JO BIANOBIIHOI TepeOymoBH apTepiil 3
IMOTOBILEHHAM IXHIX CTIHOK.

[Ipu 3pocranHi (I3UYHOTO HaBaHTAXXEHHS TPOXOAUTH TiepedymoBa BCiX
KOMITOHEHTIB MIKPOIUPKYJISTOPHOTO pyClia KPOBi: PO3KPUBAIOTHCS PE3EPBHI KamiIspH,
30UTBITY€ETHCS 3BUBHUCTICTh apTepiabHOl JAaHKA MIKPOUUPKYISTOPHOTO pyciia, MOMIPHO
PO3IIMPIOETHCS] HOTO BEHO3HUM BIUT 1 (DOPMYIOTHCS apTepioo-BeHYISIPHI aHACTOMO3H.
B pesynbpTaTi 1BOTO MIABUIIYETHCS MICTKICTh MIKPOIMPKYISTOPHOTO pyclia 1 IOK-
panryeThCsi MOro MPOMyCKHA 37MaTHICTh. [Ipu Benmukux (i3MYHMX HABAHTAXKCHHSX, K1
MPUBOSTH 10 CTaHY BTOMU, 3MIHIOETHCS TIM(OKANUIIpHE PYCiIo: AlaMeTp JTIMPaTUUYHUX

KanuisipiB 30UIbIIY€ETHCS OUTBII HIXK B 3 pa3u.
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Xapakrtep 1 00°€eM 3MIH MIKPOLUMPKYJISATOPHOTO pycia 3aJeXHTh Bl BIKY,

CIIOPTUBHOI cHemianmizamii, cTaxy 1 Kpamidikaiii, a TakKoX BIJ 0COOIMBOCTEN

TPEHYBAJIBHOT'O IIPOLIECY.

5. 3MiHM po3MimieHHs1 i OyA0BM BHYTPilIHIX OpraHiB NpM BHUKOHAHHI

CIIOPTHUBHMX BIIPaB

nyHok. PopMa NITYHKY HEMOCTIHHA 1 MPU CIOKIMHOMY IMOJOKEHHI TU1a 1 MpHU
3MIHaXx MOJIOXKEHB TiIA.

B ocHOBHOMY MOJIOKEHH1 Y CHOPTCMEHIB CIIOCTEPIraeThesi Koce a0 BEpTUKAJIbHE

nojiokeHHsi nutyHka. [Ipu BmpaBi “cTifika Ha KUCTAX”, “BHUC NPOTHYBIIWCH’, "MICT”
IUTYHOK 3aliMa€ TOPU3OHTAJIbHE TMOJIOKEeHHs. HalOinbple BiAXWUIEHHS BiJl BUXIIHOTO

MOJIOKEHHSI NUIYHOK TNpuiMae mpu BrOpasl 'CTiHka Ha KHUCTAX'": TpaHULS IMITYHKY

3MilyeThCsl KpaHianbHo Ha 18,9 cm (M.A.[Ixadapos, 1968). HaiiGinbmn pyxoma yacTuHa
IUTYHKY € BeJIMKa KPUBU3HA IIUTYHKY.

OcHoBHUMH (YHKIIISIMH LUTYHKY € €BakKyalliiHa, CEKpeTOpHa, EKCKpETOpHa.
JlocmipKeHHs TToKa3ajid, 10 3 MIJBHUINCHHSM 1HTEHCUBHOCTI M'S30BOi poboTu g0 450
KI'M/XB IIBUIKICTh €BaKyallii BMICTY IIJTYHKY 30UTBIIY€EThCS, TIPH MOAIBIIIN 30UTbIICHH]
IHTEHCHUBHOCTI M’s130BOi poOoTH 10 750 KrM/XB eBakyarlisi 3MEHINyeThCs Ha 25% BIf
BUXITHOTO PiBHA. [IpM BHCOKMX HaBaHTaKEHHSAX 3MeHINYyeThcs Ha 40% Biag BUXITHOTO
piBHs. Taki X 3MIHU CIIOCTEpIraroThes B cekpeTopHii ¢yHkIii [TopymieHHss B cekpertii
IIUTYHKOBOTO COKY TMIPHU JUHAMIYHIHN 1 CTaTU4YHIN pOOOTI BUHUKAIOTh, KOJM HABAHTAKCHHSI
BUKOHYIOTHCSI MEHIII HIK 32 TOJMHY J0 a0o0 micisa npuiiomy ki, [lpurnideHHs cekperii
OUTBII BUPAKEHO Y BUITAJIKY KUPHOI 1 MEHIIIE - mpu OUTKOBIHM ixi. ExckperopHa QyHKITis
NUTYHKY TIPU HagMIpHIA M’s30Bii poOOTI MPOSBISETHCS BUIAUICHHSIM TPOIYKTIB
a30TUCTOr0 OOMIHY (aMiaKy, CEYOBHMHHU) 3 MOJAIBIIUM BUKOPUCTAHHSIM B TOHKOMY
KameyHuKy. Pi3MuHe HaBaHTAXKCHHS BHCTYIAE CBOTO POAY CTPECOBUM [IJISl OpraHi3My,
MO€ BUKJIMKATH 3MIiHH OYJIOBH CIIM30BOT 000JOHKH NITYHKY. OOpa3HO KaKydH, MITYHOK
€ 13€PKAJIOM CTPECOBUX CTaHIB.

ToBcTuii kumeynuk. HalOuipll pyxJIMBOK YacTUHOK € IMonepeyHa 000/10Ba
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KHILIKA, sIKa MOXE 3MILYBaTUCA B KpaHIaJbHOMY HampsMKy Ha BiacTaHb 10 20 cm. B

MEHLIII Mipl 3MIILY€eThCA MpaBUil BUTMH 00070BOi KUIIKK (10 14 cMm) 1 miBuit (mo 11,6
cM), ciina kumka 3minyerbed 10 11,2 ecm (M.A.lxxadapoB). Maibke npu BCix BIOpaBax
KyT MpPaBOro BUTHMHY 000J0BOT KHUIIKM OUIBIIMH 1 PO3MILIYETHCS BHILE JIBOTO KYTa.
Bucxigna ninsiHka 000J0BO1 KHMIIKH YacTIIIE 3MIHIOE CBOIO JOBXKHHY 1 IIMPUHY HIX

HU3XIOHA AUAHKa. [lpy BUKOHaHH1 BOpaBW "piBHOBara Jiekayd BOONEPEK >KEpAUHU"

BHUCXiJIHA 000/I0Ba KUIIIKA 1 TOYATOK MPaBOi MOJOBUHH MOTIEPEUYHOT KUIIIKU, a TAKOXK J11Ba
MOJIOBUHA TIOMEpEYHOI 0000BOT KHUIIKA 3 HU3XIJHOK 000JOBOIO  KHUIIIKOIO
PO3MIIIYIOTBCS Y BUTJISA/II TaK 3BaHOT "MBOCTBOJKK". BUHUKHEHHS INX CUJILHUX BUTHHIB
MOB’S3aHO 3  IHAUBIAYaJbHUMHU MOPQOJOTIYHUMU  OCOOJIUBOCTAMHU 1  MiICIEM
NEPETUCKAHHS KePAUHOI0. SIKIIO mornepeyHa 00010Ba KUIIKA BUSBIISIETHCS BHIIE IIHOTO
MICIIS, TO BOHA 3HAYHO 3MIIIY€EThCS BBEPX, SKIIO HUXKYE, TO YaCTHHA ii OMYyCKA€EThCS B
o0JacTh Tazy.

[euinka. [ToctynoBo 3pocratoui (Ppi3uyHI HABAaHTAXKEHHS B MEP10J €BOJIOLIIHOTO
OHTOT€HEe3y MPHUBOIATH JO 30UIBIIEHHS a0CONIOTHOI 1 BITHOCHOI MacH TEYIHKH 1 i
JTIHIMHUX Po3MipiB. [HTEHCHBHICTH KpPOBOOOIry B IMEUIHIIl MpU JAWHAMIUHIA poOOTI
30UIBIIYETHCSA, TPO IO CBIIYKTH PO3MIUPEHHS KPOBOHOCHUX KamiisipiB. Po3mipu
TENaTOIUTIB 1 1X sA/ep 30UIBIIYIOTHCS, Y TOM Yac K KUIBKICTh sjiep He 3MIHIOEThCA. [Ipu
noMipHOMY (Hi3WYHOMY HaBaHTa)KEHHI1 301IBIITYETHCS BIAKIAJAHHS TJIIKOTCHY B IEUIHII
pU 3MEHIICHH] )KUPOBUX BKJIIOYEHB B FEMATOIUTAX.

JKoBuHHMiT MiXyp B TOJIOKEHHI CTOSYM Ma€ TpymonoaioHy (GopMy, HIKHIN Kpait
KOHTYpY TiHI MiXypa, SIK IpaBmIo, 3HaxoauThes Ha piBHI III-IY monepexoBux xpebilis, B
MOJIOKEHH] Jieskaun Ha kuBOTi Ha piBHI [I-III monmepexoBux XpebIliB, B MOJIOKEHHI TiIa
BHU3 royioBoto Ha piBHI [-II monepexoBux XxpeOiriB. 3 mepexooM B MOJOKECHHS JIeKAUU
Ha JKMBOTI, 3MIHIOETHCSI HE TUIBKH PO3MIIICHHS >KOBYHOTO MiXypa, aje 1 ioro ¢gopma
(Bona ctae 6060omoai6HO0 B 34,7% BUMAKIB), 1O BiIOWBAETHCA HA HOTO €BaKyaTOPHIN
byHKITii.

Ha >xoBYHMIT MiXyp KpiM TIOJIO)KEHHSI Tijla 3HAYHWUN BIUIMB MA€ XapakTep 3yCHIIb
M’s131B JKMBOTa 1 fAiadparmMu. Tak, BCTAaHOBJICHO, IO MICIS 3TMHAHHS HIT B TMOJIOXKEHHI

Jexayu Ha chuHlI 00’€M >KOBYHOTO MIXypa 3MEHILYEThCS; Micig Oiry BIH MOXe abo
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3MEHIIyBaTucs abo0 30UIbIIYBATHCS, MICAS TaKUX BOpaB SK "ymop Jexadyu'", MOXKe

30UIBIIYBATHCS.

CnocrtepekeHHd TMOKa3alid, W10 MpH IUIABHOMY IMJIBUILEHHI 1 3MEHILIEHHI
Halpy>KEHHsT M SI31B JKMBOTa TOHYC JKOBYHOIO MiXypa Jello 3pocTae, a INpu
JOBrOTPUBAIIOMY - 3MEHIIYETHCSA, dKOBUHHUM MIXyp OUIbIIE HAIOBHIOETHCA KOBYIO.

[MimmnyHkoBa  3aio03a. OnrtuManbHl  (PI3WYHI  HABAHTAXKEHHS  BUKIIMKAIOTh

peakTuBHI MOp(POPyHKIIIOMATBbHI 3MIHU CTPYKTYPHUX KOMIIOHEHTIB KIHIIEBUX BIiJJILJIIB
€HJOKPUHHOI TKaHWHU MIJIUIYHKOBOI 3all03U, SIKI XapaKTepHU3YyIOThCS TinepTpodiero
KJIITUH 1 HArpOMa/I)KEHHAM B IIUTOIJIa3M1 CEKPETOPHUX TpaHyJl.

[Ipu xpoHiyHi# BTOMI MOp(}O(DYHKIIIOHATbHI 3MIHU XapaKTepU3YIOThCS IMOSBOIO
TUCTPO(IIHUX 3MiH, SIK1 MPOSBIAIOTHCS B 3HUKHEHHI YITKOCTI MeX 0aratbox KJIITHH 1 iX
A51ep, 3MEHIICHHSAM KUTBKOCTI a00 BIACYTHICTIO CEKPETOPHUX I'paHys, B BaKyoji3amii i
JECTPYKIIIT OKPEMHUX KIITHH.

B enpokpuHHIM YacTHHI MIAIUTYHKOBOI 3aJ03M CIOCTEPIra€ThCsl TinepTpodis
OCTPIBKOBOTO anapaTy Oprasy.

CeuoBuninibHa cucteMa. [linBumeHHs (QI3MYHMX HAaBaHTaXXEHb B TEPIOJ POCTY 1

PO3BHUTKY OpraHi3My 30UIblllye aOCOJMIOTHY Bary 1 JiHIAHI PO3MIPH HUPOK, OCOOJIMBO
TOBIIMHY KOPKOBOTO ImIapy. MIKpPOCKOITIYHI JOCHI/DKCHHS IIOKa3ali  BEJIHUKY
HAITOBHEHICTh KPOB’10 KIyOOUKiB HHpOK. [lopokHHHA Kamncynu KiyOouka po3IiupeHa i
MICTUTh TyXKi OiTkoBI Macu. Kananbili HeppoHa TakoXK PO3IIUPEHI, B iX MOPOXKHUHI
CIIOCTEpIraeTbcsl CKymueHHsS Oinky. IIpomyckHa 31aTHICTH HUPOK TMPU TMOMIPHUX
TUHAMIYHUX HaBaHTAKCHHSIX MIIBHUINYEThCS. [lpu HagMipHUX  HaBaHTaKCHHSIX
dyHKITIOHATBHA 3JaTHICTh HUPOK MOTIPIITYETHCS.

@®i3uyH1 BOpaBU BIUTMBAIOTH HA TOJIOKEHHS HUPKUA. HHpka B MOJTOKEHHI CTOSYH
po3mimtyerbest Ha piBHI XII rpymnoro - III momepekoBoro xpe6miB. Ilpu BukoHaHHI

TAaKUX BIPaB SK ‘‘BUC MPOTHYBIINCH TiHb HUPKOBUX YallOK 1 HHUPKOBOI MHUCKH

3MimyeThcsi BBepX. CEYIBHUKM TIPH I[HOMY BHIIPSMISIOTHCS 1 JIEMIO 3MINYIOTHCA
JmaTepanbHO. BepxHiil KiHEIb CeYiBHUKA, SK MPABUIIO, 3MINYETHCS OUIBINE HIK HIDKHIN.
[Ticns cTpuOKIB TIHb HUPKOBUX YAIIOK 1 MUCKU PO3MIILY€ETHCS HUXKYE BUXIHOTO PIBHS.

JluxanpHa cucteMa. Jlereni. ®i3nuHI HaBaHTaXEHHS BUKIMKAIOTH aJanTallliiHl
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MOpP(QOJIOriyHI 3MIHM B JIETEHAX, $KI HPOSABIAIOTHCA B MOMIPHOMY pPO3IIMPEHHI

anbBeOJl, HE3HAYHOMY BHUTOHYEHHI MIDKAIbBEOJIPHUX MEPEropooK, rineprpodii
CIOJIYYHOTKaHMHHOIO 1Iapy BICUEpasibHOI MeBpH. Taka nepedyaoBa 3a0e3neuye OUIbII
eKOHOMHY ¢yHKIit0 oprany. JloBrorpuBani ¢i3MYHI HABAHTAKECHHS BUKIHUKAIOTh
TUCTPO(d14HI 1 AECTPYKTUBHI 3MIHH B JIETEHSIX: PO3PUBU MDKAIBBEOJSIPHUX NEPETOPOIOK,

KPOBOBUJIMBH, ITOTOBIICHHS CIIOJYYHOTKAHMHHOI'O KapKacCy opraHa.

6. MopdoJoriuni nposiBu agantauii HEPBOBOI CHCTEMH TA €HIOKPUHHHUX

32J103 NPH Ail PI3MYHUX HABAHTAKEHb

HepBoBa cuctema, B mpoieci TpeHyBanbHOro mporecy MNpOXOAsTh 3MIHM Ha

pi3HUX MOPQOJIOTTYHUX PIBHIX. 3MIHM BUHUKAIOTh B KIPKOBUX LIEHTpax 1 nepudepudHii
HEPBOBIH CHCTEMI,

[linBuiieHa pyxoBa MIsJIbHICTh 30UIbIIYE HATXOHKEHHS a(epeHTHUX IMITYJIbCIB
0 TIPOTPIONENTUBHUX IUISIXaX 0 KOPU KIHIIEBOTO MO3KY, IO BIJOMBA€ThCS Ha Oy/10B1
mipaMiIHUX KJITHH. A caMme 30UThIIY€EThCS JTOBKHHA JCHAPUTIB 1 KIIBKICTh IIUIHUKIB 1O
ix moBxkuHI. Po3pocTaHHA JEHAPUTIB 3 YTBOPEHHAM HOBUX KOHTAKTIB MK HEPBOBHUMHU
KIIITHHAMU CIIPUSIE HATPOMADKEHHIO 1HGOpMaIlii, SKa JOKATI3YEThCS 1 HArpOMaJKYEThCS
B cuHancax. [laM’aThb Ha pyX TMOB'S3aHa 3 YTBOPEHHAM HOBUX MDKHEHPOHAIBHUX
3B’ SI3KIB.

[Ipn HagMipHuX (I3UYHUX HABAHTAKEHHSX, KOJU HACTYIA€ TMEPETPEHOBAHICTD,
MpY BUCHAXEHHI HEPBOBOI CHCTEMHU, HEPBOBI KIITHHHM 3a3HAIOTh 3MiH, fKi BEIyTh IO

nopyuieHs ix GyHkiii. Lle moB’sa3aHo 13 3MEHIIIEHHSIM KUTBKOCTI pUOOCOM 1 MITOXOHAPIH.

Crnunnunii Mo30k. [Tpr moMipHUX (HI3UYHMX HABAHTAXKCHHSIX B HEPBOBUX KIIITHHAX

MEPEeIHIX POTiB CIIMHHOTO MO3KY 30UTBIIYETHCS CHUHTE3 OIKYy, 3pOCTa€ aKTHUBHICTH
(dbepMeHTIB; TP CHJIBHUX HABAaHTAXEHHAX 11 TIPOILIECH TATBMYIOThCSI.

@®i3uyHI HABAaHTA)XCHHSI BIUTMBAIOTH Ha Tepu(epudHy HEPBOBY CHUCTEMYy. A came
MPUIIBUAIIYETHCS MIENiHI3aIlIA OChOBUX HUJIIHAPIB HEPBOBUX BOJIOKOH, IO TOKPAIIYE
YMOBU TPOBEACHHS IMIYJbCIB M0 HepBYy. [loMipHi (i3uyHI HABaHTaKEHHS CIPHUSIOTH

TOMY, 1[0 3 BIKOM T'MHYTbh HEHPOHU MaJIUX PO3MIpIB, a B NepuepruuHnx HEPBAX 3pOCTAE
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J0J11 BOJIOKOH CEpe/HIX 1 BEIMKUX AlaMeTpiB. B pe3ynbpTaTi MIBUAKICTH MPOBEIECHHS

HEPBOBUX IMIYJIbCIB MiJIBUILYETHCS.

[Ipy KOPOTKOTpUBAIMX IHTEHCUBHUX (PI3MYHUX HABAHTAKEHHSIX CIIOCTEPIraeThCs
pPO3pOCTaHHs KIHIIEBUX 3aKIHUYEHb MO XOAY HEPBOBOTO BOJIOKHA, 30UIBIIEHHS PO3MIPIB
pyxoBux Onsmok. TpuBani IHTEHCHBHI HABaHTAaXEHHS MPUBOASTH 10 30UIBIICHHS
KUIBKOCTI HEPBOBHMX 3aKiHUEHb (OJs110K). MakcuMaabHI HaBaHTaXEHHS MPUBOJIATH 10
pYHHYBaHHS YaCTUHH HEPBOBUX BOJIOKOH, PO3MIPH PYXOBHX OJISIIIOK 3MEHIIYIOTHCS.
Hacrynae siBuiie nepeTpeHOBaHOCTI.

3a/03M  BHYTDIIIHBOI  cekpellii. ApanTaimiiiHi  mOpouecd  MOB’s3aHl 3

HEHUPOCEKPETOPHOIO AKTUBHICTIO TiMOTallaMyca, KM BIUIMBaEe Ha (YHKLIIO rinodiza -
3aJ103M JI€ TPOXOJIUTH TEPEKIIOUYCHHS HEUPOPETYISIii Ha CHAOKPUHHY PETYIISIIIIO.
INmodiz y cBoro uepry abo crtumyitoe abo IHriOye isIbHICTh TepudepuaHux
SHIOKPUHHHX 3aJ103.

Knitnnnuii cknajg aneHorinodiza HEOJHOPIIHUM, B HHOMY PO3PI3HSIOTH 5 BU/IIB
KJIITHH, K1 crienu(iyHO BIUIMBAIOTh HA (PYHKIIT MIUTONMOMIOHOT 325103, HAJHUPHUKIB 1
CTaTeBUX 3aJ103.

ITin BrIMBOM TMOMIpHUX (PI3MUYHUX HABAaHTAXKEHb IMPOXOJUTH AaKTHUBAIlA KIITHH
rinodiza, Mo MOPQOJOTiYHO BUPAKAETHCA B TMOCHIICHHI CEKPETOPHHMX 1 IHKPETOPHUX
nporieciB. Benuki ¢i3udHI HaBaHTa)X€HHS BHUKJIMKAIOTh BTOMY OpraHy - 3MIHIOETHCS
KUIbKICHE CITIBBITHOIICHHS PI3HUX THUIIB KIITHH, TNPUTHIYYETHCSA IXHSI-CEKPETOpPHA
aKTUBHICTbD, SIKa TPOSBISIETECA HAOPSIKOM 1 KpOBOBWJIMBaMH. IIposBiIsieThes Kajoin-Ha
TUCTpOo(ist OKPEMHUX KITITHH.

Hagnupnauku. Ilpu ontumanbHuX (I3MYHUX HABAHTAXKECHHSIX CIIOCTEPIraeThes

CTUMYJTIOIOUHI BIUTUB HAa MOPGOQYHKITIOHATBFHUN CTaH KIPKOBOTO IIapy HAIHUPHUKIB,
0 CYNMPOBOIKYETHCS TIMepTpOo(di€ro KIITHH O0COOJMBO MyYKOBOi 30HUH, sIKA CHHTE3YE
TIIFOKOKOPTUKOINH, SIK1 aKTUBYIOTh BYTJIEBOAHUI OOMIH B M’ s3aX.

XpoHiuHa BTOMa (TEpeTPEeHYBaHHS) CYMPOBOKYETHCA PI3KO BHPAKECHOIO
rinepTpodi€ero KITHH KIyOOYKOBOI 30HM KIPKOBOTO IIapy HAJHUPHHKIB, /1€ MPOXOIUTH
CUHTE3 TOPMOHIB - MIHEPAJIIOKOPTUKOIMIB, SIK1 PETYJIIOITH BOJHO-COJIbOBUIT OOMIH.

[utononibHa 3ano3za. OntumanbHl (i3UYHI HABAHTAKEHHS MAalOTh IMOMIPHUM
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aKTUBYIOUMU BIUIMB Ha MOP(}O-(QYyHKIIOHATBHUN CTaH MNApeHXIMU LIMTOMOAIOHOT

3aJ103H, ii TUPIOUUTH 1 (HOTIKYIIH.
IIpu XxpoHiuHili BTOMI MOpP(QOJOriyHI 3MIHM B IIUTONOAIOHIA  3aJ031
XapaKTepU3Yy€eThCS MPUTHIYEHHIM CEKPETOPHOT PYHKITII.

CrareBi 3aJ1031 B yMOBax IMOMIPHOTO (PI3MYHOTO HABAHTAXKEHHS HE MMIJIJIAIOTHCS

JNECTPYKTUBHUM 3MiHaMm, B TOM dYac SIK M’SI30B€ IEpPEHANpPY>KEHHS CYIPOBOJKYETHCS
MOMITHOIO JIECTPYKIIEI0 CIM’SIHUX KaHAJbIIB, IO HEraTUBHO BIJOOpa)ka€ThCs Ha
CIIEpMAaTOreHE31.

BunoukoBa 3ajio3a: npu IHTEHCUBHHUX (I)iSI/ILIHI/IX HaBaHTaXCHHAX CHOCTepiFaCTBCSI

30UTBIIEHHS MO3KOBOI'O IIapy, IO IOB’SA3aHO, HANEBHO, 13 3MEHIIEHHSM KUIBKOCTI
TMGOITHUX €JIEMEHTIB OpraHy. 3MEHINIEHHS KUIBKOCTI JIM(OITHUX €JIEeMEHTIB Yy
BUJIOYKOBIH 321031 HETaTUBHO B1IOMBAETHCS HA IMyHHO-010JIOTTYHUX 3aXUCHUX PEAKIIISX

Opraizmy.



