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3. MaptupocoB 3. I. TexHoiroruu u METOABI OMNpEIENEHHS COCTaBa Teja ueloBeka /
3. I'. Maprupocos, JI. B. Hukonaes, C. I'. PynaeB. — Mocksa : Hayka, 2006. — 248 c¢. — ISBN 5-02-
035624-7.

1. OcHoBHI NOHATTS MNpPO ajJanTalil0 oOpPraHi3My JIOAMHH A0 Qi3HYHHX
HABAaHTaKeHb
AnanTamist (adaptatio- mpuctocyBaHHsS) - MPUCTOCYBaHHS OPTaHi3MY, MOYJISIIIT
ab0 1HmoOi O10JOriYHOT CHCTEeMHM 1O 3MIH YMOB ICHYBaHHSA. AjanTtamiiiHi 3MIHU
OpOXOJATh HA TE€HO- 1 (eHOTUMIYHMX piBHIX. OpraHi3aM CHOPTCMEHa B MpPOIIEC]
TPEeHyBaHb 1 3MaraHb MiJIJIA€ThCsl 0araTbOM 30BHINIHIM BIUIMBAaM, a 30KpeMa (PI3UYHUM
HaBaHTaXXEHHSAM. AJanTailisi 10 HUX - 1€ MpUBEJIECHHA Oyn0BU 1 (PyHKII opraHisamy B
BIJIMOBIJIHICTH JI0 MOTPEO CIIOPTUBHOT AISTTBHOCTI.
Po3pi3HsrOTh ananraiiito BUAOBY Ta 1HAWBIIYyaIbHY.
Cranii ananrariii: pyHkiioHasbHa Ta MOp(doJIOTivHA.
®dopmu aganTailii: paiioHagbHa i HepallloHaJIbHA.
Mopdonoriyai  NposBU  ajanTaiii: MOPUCKOpPEHa KIITHHHA  pereHeparis,

rinepTpodis Ta rimepruiasis opraHis.

2. Ananrauiiidi 3MiHM B ckeJieTi NiJ BIVINBOM (Pi3MUYHUX HABAHTAKEHb
Mopdonoriyai 3MiHH B KICTKOBIH CHCTEMi CIIOPTCMEHIB MPOXOASATh Ha PI3HUX
PIBHSIX 11 opraHizallii: MOJIEKYJIpBOMY, CYOKIIITHHHOMY, OPTaHHOMY 1 CHCTEMHOMY.

Ha MonekynasipHOMY piBHI CHOCTEPIraeThCcs IMIABUIICHWA CHHTE3 OUIKIB,

MyKoOToJlicaxapu/iiB, (EepMEHTIB 1 IHIIUX OPraHIYHUX PEUYOBUH, MIICUIIOETHCS
BIJIKJIAJICHHSI HEOPTaHIYHUX PEYOBHH, SKI 3a0€3MeuyloTh BHCOKY CTYIiHb MIIHOCTI
KicTKoBO1 TKaHWHU. CTymiHb 301MbIIEHHS MYKOIOMIcCaXapuaiB y KICTKOBIM TKaHUHI
3HAXOAUTHCSA B MPSAMIH 3aJ€KHOCTI BiJl IHTCHCHBHOCTI HABaHTAXCHHS: YUM BOHA
IHTEHCUBHIIIA, TUM OUTBIIA KUTBKICTh MYKOTIONICAXapHU/IiB BUSBIISETHCS y KICTKAX.

Ha TkaHMHHOMY piBHI CIIOCTEPITa€ThCSA IMJBHINCHA OCTCOHI3AIis KiCTKOBOT

TKaHUHU. Byno BimmideHo, mo Ha (i3MYHE HABAaHTaXXCHHsS KICTKOBAa TKaHWHA pearye
30UIbIIIEHHSIM OCTEOHIB. B 1eil yac cnocTtepiraerbcsi pyMHyBaHHSA CTapuUX OCTEOHIB 1
YTBOPEHHSI HOBUX KICTKOBHUX IIJIACTHH.

Ha opranHomy piBHi y BCIX KICTKaX CIIOCTEPITa€ThCS:




3MiHa XIMIYHOTO CKJIay;
3MiHa popMHu;

3MiHa BHYTPILIHBO1 OY0OBH;
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3MiHA IIBUJIKOCT1 POCTY 1 TEPMIHIB OKOCTEHIHHSI.

XiMIYHUHN CKJIaJ KICTKHM MiJl BIUTMBOM (DI3UYHOTO HABAHTAXKEHHS 3MIHIOETHCS B
CTOPOHY 30UIBIIEHHS HEOPraHiyHUX peyoBUH (Kaiblito, Qocdopy). B wmicuax
MPUKPITUIEHHS. CYXOXXKWUJIb M’SI31B YTBOPIOIOThCS TpeOeHl, ropOu, IMIOPCTKI MOBEPXHI.
Bonu TuM OUIbIII, YUM CUIIBbHIILIE PO3BUHEH] M’ SI3U.

Mopdosnoriuni 3MiHU B OyZ0BI KICTKOBOi CUCTEMH CIIOPTCMEHIB CIIOCTEPIralOThCs
y 1) okicTi, 2) KOMITAKTHIM 1 ry04acTiii pe4oBUHI1, 3) KICTKOBOMO3KOBIH MTOPOKHUHI.

OKicTs KICTOK TiJ BIJTMBOM (PI3MUYHMX HAaBaHTAXEHb 3HAYHO IOTOBIIYETHCS
BHACJIZIOK TMOCWJICHOTO (YHKIIOHYBaHHS ii BHYTPIIIHBOTO (KambianbHOro) imapy. B
MOTAJIBIIIOMY OKOCTEH1JIa YACTHHA OKICTS 3JIMBAETHCS 3 KOMIIAKTHHUM IIapoM Jiadizy.

KoMItakTHa pedoBHHA y CHOPTCMEHIB, SIK MPABHIIO, MOTOBINYETHCSA. PO3PI3HSIIOTH
TpU BUIU OyAOBHM TyO4yaTOoi pPEYOBUHU: JpIOHOKOMIPKOBA, CEpPEIHBOKOMIPKOBA,
KPYITHOKOMIpKOBA. Y JIIOJIEH, sIKI HE 3aiiMalOThCsl CIIOPTOM, rybuara pedoBuHa emidiziB
KICTOK, SIK TpaBWjIo, Mae NepudepuyHy 30HY 3 BIIHOCHO MaJIMMHU KOMIpKaMU 1 II€HT-
pajabHy 3 KOMipKaMu OUTBIIOTO PO3MIpy.

Benuki ¢izudni HaBaHTaXKEHHS, SIK PABWIIO, MPU3BOAATH 0 30UIbIICHHS PO3MIpPiB
KOMIpoK TyO4aToi pedoBuHH. Emidizapni Bigaimm TpyOUaTuMxX KICTOK HaOyBarOTh
OJTHOPITHOT KPYHMHOKOMIPKOBOI CTpYKTypw ©0€3 Tmojauly ry0daroi peYoBHHU Ha
nepudepuydny 1 IEHTPAIbHY 30HU.

KicTkoBOMO3KOBa TOPOKHUHA il BILTMBOM (DI3MYHUX HABAHTAXKEHI Yy 3B SI3KY 3
MOTOBIIIEHHAM KOMIAKTHOTO IIapy 3MEHIITYEThCS.

JIo CHOTONHINIHBOTO JHS B JIITEpaTypi 3yCTPIiYalOThCs CKYII JaHI Tpo Te, SK
BIUTUBAIOTh HABAHTAKEHHS CTATUYHOTO 1 TMHAMIYHOTO XapakTepy Ha (QYHKIlII MUTYHKY,
KHIIIEYHUKA, )KOBUHOTO MiXypa, Ui HE BHKJIMKAIOTh BOHU MOPYIIECHb TPaBJICHHS, 3aCTOIO
*KoBUl. J[y)ke BaXXJIMBUM € MUTAaHHS TIPO YIapHI MePeBaHTAXKECHHSI, K1 MOKYTh BUHUKATH
MIpU CHOPTUBHUX BIpPaBaX, KOJMU PI3KO 3MIHIOETHCA IIBUJKICTh PyXy TUIa CIIOPTCMEHA,

HaIpUKIIaJl, pU CTpUOKaXx, MOLITOBXaX, yaapax. Yu 1HepIiiiHI CHJIM BHYTPIIIHIX OpraHiB



CHPUSAIOTH PYXOBi, YU TadbMYIOTh HOTO?

[um nutanasam npucBsueni nooauHoki podotu I'.Xocke (1930), B.Kunons (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’A30Bii cucremi mig BIIMBOM (i3HYHMX
HABaHTa:KeHb

CnopTHBHa MpaKTHKa MOKa3ye, IO L IUIECTIPSIMOBaHI TPEHYBAHHS 30UIbLIYIOThH
CWIy Ta 3MIHIOIOTh IHIII (YHKIIOHAIbHI OCOOMMBOCTI M’s3iB. AJjie  4acTo
CIIOCTEpIralOThCsS TaKi SIBUINA, KOJM TPH MaKCHUMaJbHUX HABaHTAXCHHAX 1
HEJ0CTaTHLOMY IEPIOJi BIAMIOYNUHKY, CHJIa M S3iB TOYMHAE 3MEHIITYBATHCh 1 CIIOPTCMCH
HE MOJKE ITOBTOPUTH TMOTICPEIHIX PE3yJIbTATIB.

CuctematnyHi (13UYHI HABAHTAKEHHS B MPOIIECI 3aHSTTS CIIOPTOM MPUBOISATH 10
rinepdyHKIi M’s31B, SKa 3aKPIUIIOETHCS BIATOBITHOI CTPYKTYPHOIO MepeOyaoBOIO
M’ SI31B.

Jlo mopdosoriyHuX 3MiH, SKi XapaKTepu3ylTh TinepdyHKIi0 (rinepTpodiro)
M’s31B HaJle)KaTh: 30UIBIIIECHHA 00’€My, Baru opraHy, o0’eMy (JIOBXHUHHM 1 TOBIIUHH)
KIITHHHUX €JeMEeHTIB opraHa. Lli 3MiHM NpOXOJATh HAa PI3HUX PIBHAX CTPYKTYPHOI
oprasizarii M’si3iB: OpraHHOMY, KJIIITHHHOMY, CYOKJIITHHHOMY.

30UTbIICHHS] 1HTEHCUBHOCTI CKOPOYEHHS M’531B 3aKOHOMIPHO TiTHE 3a C000I0
aKTUBI3aIlIl0 OKPEMHUX TPOIECIB 1 CUHTE3Yy OUIKIB. AKTHBI3allisl €HEPTEeTUYHUX MPOIIECIB
OpPU3BOAUTH J10 MIABUIICHHS MOTPeOM y KHUCHI, IHTEHCH}IKAIii OKHCHOTO
doedopmnroBarHsa, TOOTO mpoleciB aepooHOoro pecuntesy AT®D. Ilopsang 3 1um
30UTBITy€eThC 1 aHaepoOHM nuisax pecuHTedy ATd 3a paxyHOK po3magy TIIKOTEHY i
kpeatuHpocdary. Takox croctepiracTecst 3poCTaHHS CUHTE3Yy OUTKY 1 301IBIIIEHHS Macu
Miodiopmit. OTKe CIoCTepIracThes 30UTHIICHHAS PO3MIPIB M’ SI30BUX BOJIOKOH.

B 1eit wac cnoctepiraerscs podoya rimepemis, sika CTBOPIOE HEOOX1THI YMOBH IS
IHTEHCUBHOTO MPUTOKY KPOB1 0 OPTaHiB 3a PaxyHOK BIAKPUTTS PE3E€PBHUX KaIIspiB.

Po6oTa Bcix opraHiB 1 CyJIMH 3aJI€KUTh B/l BIUIMBY HEPBOBOI CUCTEMH.



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

Tak, mpu CTaTUYHUX HABAHTAXKEHHSIX NOPAN 3 30UIBIIEHHAM 00’eMy M’s31B
30UIbIIYBABCS IUIOUIA MPUKPIMJIEHHS 0 KICTOK, 3pOCTAa€ CYXOKMJIKOBAa YacTHHA M’s3a,
30UIBIIYEThCA  BHYTPIM SI30BHM  CHOJYYHO-TKAaHHMM  mpomrapok  eHjpomizis. Ha
MIKPOCKOIIYHOMY PIBHI CHOCTEPIra€ThCsl 30UIbLIEHHS TPOQPIUHOro amapary M’s30BOrO
BOJIOKHA (CapKOIUIa3MH, siAep, MITOXOHAPIiH). Y 3B’SA3Ky 3 IIUM JAesiKl M’sI3€Bl BOJIOKHA
MOTOBILYIOTbCA, siipa HaOyBalOTh OKpyrioi (opmu. OpHak MiopiOpuid pPO3BUHEH1
MEHIIIE 1 pO3MIIIEeH] HEUIUIHHO.

JIoBroTpuBasii CKOpPOUYEHHS M SI30BUX BOJIOKOH 1 IHTeHCHU(iKaiiss B HUX
MEeTa0OJIYHUX MPOIECIB CHPUHSAE 30UTBIIEHHIO KITbKOCTI KPOBOHOCHUXHUX KaIllJIApiB.
PyxoBi Os111IKM 301TBITYIOTECS B OUIBIIIH Mipl B IOTIEPEYHUX PO3MIpax.

[Ipu nuHAMIYHMX HAaBaHTAKEHHSAX Bara 1 00’e€M M’s3y TeX 30UIbIIYETHCS, ajie B
MEHIIIM Mipi B TOpPIBHSAHHI 3 CTaTMYHUMM HaBaHTAXEHHAMH. B M’s3aX mpoxoauTh
30UTBIIEHHST M’S30BOT YaCTUHU M’S13y 1 CKOPOYEHHS CYXOXHIJIKOBOi YacTHHU. M’s30Bi
BOJIOKHA PO3MIIIYIOThCS TapajeilbHO IMOB3AOBXKHIA oci M’s3a. Ha MikpockomiyHOMY
pPIBHI CHIOCTEpIraeThCcsi 30UIBIICHHS KUIBKOCTI Miodiopwi. SAapa BUTATYIOTBCS 1
30UTBIIYIOThCS. KiTbKICTh HEPBOBUX BOJIOKOH Y M’ sI31 30UIBIITYETHCS.

I[Ipu  Qi3muHMX HABaHTAXKEHHSAX PI3HOI IHTEHCHBHOCTI  CIOCTEPIrae€ThCs
nepeOymoBa M s31B, SKa Ma€ BEJIMKE MPAKTUYHE 3HAYCHHS I HAyKOBOTO
OOTpYHTYBaHHS PYXOBHX PEXKUMIB SIK y 3BHYHHX YMOBaX, Tak 1 B yMOBax
NEePETPEHOBAHOCTI  MMICJISI  MaKCUMaJbHUX 1 CyOMakCMMaJbHUX  HaBaHTaKCHb.
Hocmimkennst [1.3.I'yaza /1963, 1966/ mnokazanu, mo 0Opu XpOHIYHIA MEPEBTOMI
rinoJHaMiss HETaTUBHO BIUTMBA€ HA BIJHOBICHHS (DYHKI[IOHAJbHUX BIIACTHBOCTEH
M’ SI31B.

[Tpu i3nyHUX HaBaHTAKEHHAX CEPEIHbOI IHTEHCHUBHOCTI CIIOCTEPITAIOTHCS 3MIHH
B M’53aX MPO AKI MU TOBOPHJIM BHUIIIE.

[Ticnsa ¢i3MYHMX HAaBaHTAXKECHb MMOBHHEH OyTH TMEPioja BIMIMOYMHKY JTOCTATHIA IS
BITHOBJICHHS M’513y. B iHIIIOMY BUNIaJKy B M’ 5131 pO3BUBAETHCS XPOHIUHA MEPeBTOMaA, a00
neperpeHoBanicth. 11.3.I'ya3p mokazas, mo mMopdosioriuni 3MiHH, 5Kl BiIOYBalOThCS B

M’s13aX, MPOXOAATh JABOMA IUISXaMH: 3 OJHOTO OOKY CIIOCTEPITaEThCs PO3Iaa M’ I30BUX
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BOJIOKOH; 3 IHIIOTO - MPOJOBXKE PO3BUBATUCH poOoua rinepTpodis M’ sS30BOi TKAHUHU

(B 3aJ1€KHOCTI1 B/l CTyIIEHSI IEPETPEHOBAHOCTI MEPEBaXKalOTh T1 200 iHI mpotecH). [Ipu
po3naal M’sA30BHX BOJIOKOH PYXOBI OUIKM 3MEHILYIOTBCA B 00’€Mi B pe3yibTaTl 4OTO
3MEHILIYETHCS KOHTAKTHI IUIOIII M'A30BUX 1 HEPBOBUX BOJIOKOH, BHACIIJIOK YOr0
3MEHIIYIOThCS (DYHKI[IOHATBHI MOXJIHUBOCTI M’SI31B. 3MEHIIYETHCS KPOBOIOCTAYaHHS
M’s31B. B M’s3ax 3MEHIIYeTbCsS MOMNEpeYHa 1 MOB3AOBXKHS IOCMYTOBAaHICTb, OKpEMI
BOJIOKHA MIAJAIOTHCS OUCTPO(ii, a HA JEAKUX 3 HUX YTBOPIOIOTHCS 3AYTTS 1 3BYKECHHS.
Ha wmicui M’30BUX BOJIOKOH, K1 PO3MAJIUCS, YTBOPIOETHCS CIOIYyYHA TKAHUHA.

Takum ymHOM, NpH NMOOYAOBI PAIIOHATBHOTO PYXOBOTO PEXHUMY, SIK B IpOLECI
TPEHYBaHHS TakK 1 B IIepioj] BIHOBJIEHHS, HEOOX1AHO BPaxOBYBaTH T1 CTPYKTYpPHI 3MIHHU B

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

4.0co01uBOCTI OyI0BH CepuUEeBO-CYAMHHOI CHCTEMH CIIOPTCMEHIB

OyHKIil0 3a0e3nedeHHsT M S30BOi JISIBHOCTI (SIK 1 BCIX IHIIMX IIPOIIECIB B
OpraHi3Mi) BHKOHYE CepIeBO-CyquHHa cucreMa. Di3MyHI HABAaHTaXCHHS BHUKJIHKAIOTH
nepeOy1I0BY BCiX JIAHOK ITi€T cUCTeMH, a 0co0JIMBO cepiist. 3MiHa GopMuU 1 po3MIpiB ceplis

CYNPOBOIKYETHCS OJTHOYACHUMHM 3MiHAMH B TeéMOLUPKYJIALil opranizmy. Lle crocrepira-

€ThCS TIPU BUKOHAHHI TaKWX BIIPaB sIK "BUC MpOrHyBIIWcs ', "cTilika Ha KHCTAX", "MicT"
(KoM 3MIHIOETBCSI HANIPSAMOK CHUIM TSDKIHHS KPOB1 IO BIAHOIICHHIO JIO CEPIl), a TaKOXK

BIIpaBH, fKI BUKIWKAIOTH IIJBUIICHHS BHYTPIIIHBOTPYAHOTO THUCKY - "YIOp PYKH B

CTOpOHY Ha KuTbIax", "ymop sexkauu ob6namuusM BHU3". [Ipu Bmpasi "Buc Ha Kinmbisx"

JacTO 3MEHIIYETHCS TOMEPEUHUIA PO3MIp CepIlsi, BOHO HaOyBae BHAOBXKEHOI ¢opmu. Lle
MOSICHIOETBHCS PO3TIATOM CEPIIEBOT CYMKH, SIKa CTHUCKA€e ceprie 3 0okiB. I1in yac BUKOHaHHS

BIpaB "CTilika HA KHUCTIX', "BUC MPOTHYBIIMCKL", "KYT B ynopi" y JESKHX CIOPTCMCHIB

cepiie HaOyBa€e TOPU3OHTAIBHOTO TOJIOKEHH. HaliOumbI paHiaibae MOJIOKEHHS 3aliMae

ceprie y Bipasi "criiika Ha KHCTAX" YV BCIX MOJOKESHHSX Tijla 3MiHA TPAHUIh CePIIs
OlTBII BUpaK€HA TPU BAOCI. Y CIOPTCMEHIB-TIOYATKIBIIIB 3MiHA IJIOMIMHUA CEPIsl B
MOPIBHAHHI 3 BUX1THUM TOJIO’KEHHSIM BHpakeHa OUIbII HIXK ) TPEHOBAHUX CIIOPTCMEHIB.

CoopTuBHI HaBaHTaXXEHHSI BUKJIMKAIOTH TiNEpPyHKIIO cepisi, sfKa Beae A0



.
30UIBLIEHHS] HOTO PO3MIPIB BHACIIAOK TinepTpodii MioKap/a 1 po3IIMPEHb KaMep CepL.

Xoua rineptpodis Miokapa € HeBii’€MHOIO OCOOJIUBICTIO CEPIIsl CIIOPTCMEHIB, OJHAK , Y
CHOPTCMEHIB TIMHACTIB, akpoOaTiB, Ba)XKOATJIETIB BUpPaK€HA cllabo, a y OIryHIB-
cTalepiB, BEJIOCUIICIUCTIB-IIIOCEHHUKIB MOKE JIOCATHYTH 3HaYHOI BUPAKEHOCTI.

Bara cepus 310poBO1 JIFOAWHH, SIKa HE 3aiIMa€ThCsl CIOPTOM, CTAHOBUTH 270-265 T,
y cioptcMeHiB - 310-500 r. Mix Baroto cepus 1 06’eMOM KaMep IpsIMOi 3aJIeKHOCTI He
croctepiraeTbesi. 30UIBLIEHHSI Barkd Cepus CYIMPOBOKYEThCA TINEPTPOPIEI0 M’ SI30BUX
KJIITUH - KapJioM1oIuTIB. ['inepTpodis kapAiOMIOUUTIB CYIPOBOIKYETHCS MOTIPIICHHIM
iX QyHKIIIHA.

Komu posrnsiHytn abcomoTHuil 006’eM poboTH, TO cepue 3 rinepTpodoBaHUM
MiOKapJIOM TIepeBa)kae HerinepTpodoBaHe, OAHAK MPH MEPEPAXyHKY HA OJWHUIIO Baru
Miokapaa, o0’eMm poOoTu Oyne Takuil camuii, abo0 ¥ MEHIIMA, HDK Yy BUIAAKY
HerinepTpodoBaHoro.

Otxe, Ak 6aunMo, TinepTpodiro cepisd y CIOPTCMEHIB CIiI BBaXKaTH HeOaKaHUM
sunieM. OpjHak ICHYIOTh YMOBH 3a SKHX MOXHa 3aJOBUIBHUTH ITIIBUIICHI
(GyHKITIOHANIBHI 3alUTA TIPU  HEBENWKiM TinepTpodii Miokapja B TIMO€IHAHHI 3
rinepTpodiero COCOYKOBMX M’sI3iB, 3 TPUCKOPEHHSIM BIIHOBJICHHS YJIBTPACTPYKTYP
(MiToXOHIPIH, Mio(IOPHIT) KapAIOMIOIUTIB, 30UTBIIEHHS KaMep Cepllsd MpH IiABUIICHH]
TOHYCY M’531B CTIHOK, NepeOya0BI TeMoJrHaMIKH (30UIBIICHHS CEPIIEBOTO BUKHUAY) 1
MOKpAaIeHHS KaniIsipu3aliii Miokapay.

O4eBUAHO ONTUMAIBHUMHU JJII POOOTHM MiOKapia € YMOBH MOCHJICHOT
BHYTPIKIITUHHOT pereHepaii yabTpacTpyKTyp. SKIIO 1€ € HeIOoCTaTHIM, TOJl
MPUXOAUTh 30UTHIICHHS KUTBKOCTI yIBTPacCTPYKTYp, sIK€ Beae A0 rinepTtpodii
KapIMIOIUTIB 1 MIOKap/y B IIIOMY.

[linBuieHHsT BUKHUIY KPOBI B apTepiaibHy CHUCTEMY aaanToBaHOI 10 (HI3UUHHX
HaBaHTa)XCHb CEPIEBUM M'si3aM TIPUBOJWTH JI0 BIAMOBIAHOI IMepeOydoBH apTepiid 3
IMOTOBIIIEHHAM 1XH1X CTIHOK.

[Ipu 3pocranHi (HI3UYHOTO HABAHTAXKEHHS MPOXOAUTH mepeldymoBa BCiX
KOMIIOHEHTIB MIKPOLIMPKYJISITOPHOTO pyciia KPOBI: PO3KPUBAIOTHCS PE3EPBHI KalUIsApH,

30UTBIIYETHCA 3BUBUCTICTh apTepiaibHOI JAHKK MIKPOLIMPKYISITOPHOIO pycia, MOMIPHO
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PO3IIMPIOETbCST  MOr0  BEHO3HMW BIAALT 1 (OPMYIOTBCA  apTeplosio-BEHYISIPHI

aHacTOMO3U. B pe3ynbTarTi bOro MIBUIYETHCS MICTKICTh MIKPOLUUPKYJIATOPHOTO pycia
1 MOKpaIy€eThCsl MOro MpONycKHA 34aTHICTh. [lpu Benukux (i3MYHMX HaBaHTaXEHHSX,
Kl TPUBOAATH JIO CTaHy BTOMH, 3MIHIOEThCS JIMQPOKAMUIIPHE pycio: JdlaMeTp
niMbaTUYHUX KanuispiB 30UIbIIYETHCS OUTBII HIXK B 3 pa3u.

Xapakrtep 1 00’€eM 3MIH MIKPOLUUPKYJIATOPHOTO pyclia 3aleXUTb Bl BIKY,
CIIOPTUBHOI cHemianmizamii, cTaxy 1 Kpamidikamii, a TakKoX BIJ O0COOJIMBOCTEN

TPEHYBAJIBHOT'O IIPOLIECY.

5. 3miHM po3MimieHHs1 i OyI0BM BHYTpPilIHIX OpraHiB NpM BUKOHAHHI

CIIOPTHUBHMX BIIPaB

nyHok. dopMa NITYHKY HEMOCTIHHA 1 MPU CIOKIMHOMY IOJOKEHHI TU1a 1 MpU
3MIHaXx MOJIOXEHB TiIA.
B ocHOBHOMY NOJIO’KEHH1 Yy CLIOPTCMEHIB CIIOCTEPIraeThes Koce abo BEpTHKAIbHE

noJiokeHHs TutyHka. [lpu BmpaBi “cTiiika Ha KHCTAX, “BUC IMPOTHYBIIUCHL , ''MicT”

IIUTYHOK 3aliMa€ TOPU3OHTAJIbHE TMOJIOKEeHHs. HalOinple BiAXWUIEHHS BiJl BUXIIHOTO

MOJIOKEHHS IUTYHOK TMpUKAMae TpH BOpaBi "CTiHka Ha KUCTIX''. TPAHHI ILIYHKY

3MiInyeTbes kpadianbHo Ha 18,9 cm (M.A./[>xadapos, 1968). HaiiGinbm pyxoma 4yacTuHa
IUTYHKY € BeJIMKa KPUBU3HA MIITYHKY.

OcHoBHMMH (YHKIISIMH INIIYHKY € €BaKyalliliHa, CEKpPETOpHa, EKCKpeTOpHa.
JlocmKeHHs TTOKa3ajid, M0 3 IMIJBHINCHHSAM 1HTEHCHBHOCTI M'a30BOi pobotu 1o 450
KI'M/XB IIBUJIKICTh €BaKyallii BMICTY IUTYHKY 30UTBIIY€THCA, PU MOAATBIIINA 30UTbIIICHH]
IHTEHCHUBHOCTI M’s130BOi poOoTH 10 750 KrM/XB eBakyarlisi 3MEHIIyeTbcs Ha 25% Bif
BuxigHOTO piBHS. [Ipy BHCOKMX HaBaHTa)XEHHSX 3MeHITyeThes Ha 40% Big BUXITHOTO
piBHA. Taki >k 3MiHH CIIOCTEpiraroThcsi B cekpeTopHii ¢yHkiii [lopymenHs B cekperii
IIUTYHKOBOTO COKY TIPU AMHAMIYHIN 1 CTaTUYHIN pOOOTI BUHUKAIOTh, KOJTM HAaBAHTAXKCHHS
BUKOHYIOTHCSI MEHIII HIK 32 TOJWHY J0 a0o0 micisa mpuiiomy ki, [lpurnideHHst cekperrii
OUIBIII BUPAXKEHO y BUIAJIKY >KHUPHOI 1 MEHIIIE - MpHu OUIKOBIM 1ki. EkckpeTopHa QyHKIIis

UUTYHKY TpU HaAMIpHIA M’s30Biil poOOTI MPOSIBISETHCS BHUAUICHHSIM MOPOJIYKTIB
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a30TUCTOro OOMIHY (aMiaKy, CEUYOBHHM) 3 MOJAJbIIMM BUKOPUCTAHHSM B TOHKOMY

KUIIEYHUKY. P131MYHE HABAaHTa)XXKEHHSI BUCTYIAE CBOIO POAY CTPECOBUM Jisi OPraHi3My,
MO>K€ BUKJIMKATH 3MIHU OYJOBU CIM30BOT OOOJOHKH HITYHKY. OOpa3HO KaKy4H, HUTYHOK
€ I3€pPKaJIOM CTPECOBUX CTaHIB.

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

KHILIKA, SKa MOKE 3MIIyBaTUCA B KpaHIAJIbHOMY HamnpsMKy Ha Biactanb a0 20 cMm. B
MEHIIII Mipl 3MIIY€eThCA MpaBUil BUTMH 00070BOi KuIIKK (10 14 cMm) 1 miBuit (mo 11,6
cM), ciina kuika 3minyerbea 10 11,2 cm (M.A.Ixadapos). Maiixke npu BCiX BrpaBax
KyT MPaBOro BUTHMHY 000JOBOI KHUIIKK OUIBIIMN 1 PO3MILIYETHhCS BHILE JIBOTO KyTa.

Bucxigna ninsiHka 000/10BOT KHUIIKK YacTille 3MIHIOE CBOIO JOBXKHHY 1 UIMPUHY HIX

HU3XiAHA JOUIsHKa. [Ipy BHKOHaHHI BHpaBW "piBHOBara JIG)Kayu BHOMEPEK >KepAuHU"
BUCXIiHA 000/10Ba KHUIIIKA 1 TOYATOK MPaBOi MOJIOBHHH IMOMEPEYHOT KUIITKH, a TAKOXK JIiBa
NOJIOBUHA TIOMEpeYHOi 000J0BOT KHUIIKA 3 HH3XIIHOKO 000JOBOIO  KHUIIIKOIO
PO3MIIIYIOTBCS Y BUTJISA/II TaK 3BaHOT "MBOCTBOJKK". BUHUKHEHHS IIUX CUJILHUX BUTHHIB
MOB’S3aHO 3  IHAWBIAYaIbHUMH MOPQOJOTIYHUMU  OCOOJMBOCTAMH 1  MiCIEM
NEePEeTUCKaHHS KepAuHOI0. SIKIIO0 momnepeyHa 000j0Ba KUIIIKA BUSBISAETHCS BHUIIE 1bOTO
MICIISl, TO BOHA 3HAYHO 3MINIY€ETHCS BBEPX, SKIIO HUXKYE, TO YACTHHA ii OMYCKAETHCS B
o0J1acTh Tazy.

[Teuinka. [TocTymoBo 3pocrarodi ¢hi3uyHI HaBAaHTAKECHHS B MEPioJi €BOJIIOIIHHOTO
OHTOTEHE3y IPHUBOIATH JO 30UIbIIEHHS a0CONIOTHOI 1 BITHOCHOI MacHW TEYiHKH 1 i
JTiHIMHUX Po3MipiB. [HTEHCHBHICTH KPOBOOOIry B II€UIHIII MpU JAUHAMIUHIN poOOTI
30UTBIIY€ETHCA, TPO IO CBITYUTH PO3MIUPEHHS KPOBOHOCHHUX KamiisapiB. Po3mipu
renaTolHUTIB 1 IX sifiep 30UIBIIYIOTHCS, Y TOM Yac K KUIBKICTH siiep He 3MiHIoeThes. [Ipu
MOMIpHOMY (DI3MYHOMY HaBaHTAKEHHI 30UIBIIYETHCS BIMKIAJAHHS TIIKOT€HY B TEUIiHIN
P 3MEHIIECHH1 )KUPOBUX BKIIIOUCHb B TeMaTOIUTaX.

XKoBuHMi MiXyp B MOJOXKEHHI CTOSYM Ma€ Tpymonoaiony Gopmy, HUKHIN Kpaid
KOHTYpPY TiHI MiXypa, K IpaBWIo, 3HaxXoauThes Ha piBHI III-IY monepexoBux xpebilis, B
MOJIOKEeHH] Jieskaun Ha kuBOTI Ha piBHI II-III momepexoBux XpebIliB, B MOJTOKEHHI Tiia
BHM3 ToJi0BOIO0 Ha piBHI [-II monepekoBux xpeOIiB. 3 Mepexoa0M B MOJIOKEHHS JIeKAUU

Ha YKUBOTI1, 3MIHIOETHCA HE TUIBKU PO3MIIIEHHS XOBYHOTO MiXypa, ajie 1 ioro dopma
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(Bona crae Oo6OomomioHoro B 34,7% BuUmaakiB), IO BiAOMBAETHCA Ha HOrO

€BaKyaTOpPHIA QyHKIIIi.

Ha >xoBYHMII MIXyp KpiM HOJIO)KEHHSI Tila 3HAYHUU BIUIUB MA€ XapakTep 3yCHIIb
M’s31B xKHUBOTa 1 Aiadpparmu. Tak, BCTAHOBJIEHO, IO MICJS 3rUHAHHS HIT B IMOJOXKEHHI
JeXaud Ha CNHMHI 00’€M KOBYHOIO MIXypa 3MEHILYETbCS; Mmicia Oiry BiH Moxe abo

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

ITyBaTHCS.
CrocrtepekeHHd TMOKa3aJd, W10 NpH I[JaBHOMY MIJBUIIEHHI 1 3MEHIIEHHI
Hanpy»XeHHS M S31B JKMBOTa TOHYC >KOBYUHOTO MiXypa Jello 3pocTae, a TNpu

JOBrOTPUBAJIOMY - 3MEHIIYETHCSA, dKOBUHHUM MIXyp OUIbIIE HATOBHIOETHCS KOBYIO.

[MimmnyHkoBa 3ano03a. OntuManbHl  (PI3WYHI HABAHTAXKEHHS  BUKIIHUKAIOThH
peakTuBHI MOp(odyHKIIIOMATbHI 3MIHU CTPYKTYPHUX KOMIIOHEHTIB KIHIIEBUX BIiJJIIJIiB
CHJOKPUHHOI TKaHWHU MiIIUTYHKOBOI 3aJl03U, SKi XapaKTepHU3YHOThCS TiNepTpodiero
KJIITHH 1 HArpOMa/KCHHSM B IIUTOIIA3M1 CEKPETOPHUX TPaHyJI.

IIpu xponiuHili BTOMI MOp(OQyHKIIIOHATBHI 3MIHH XapaKTEPU3YIOTHCS IOSBOIO
TUCTPO(IIHUX 3MiH, SIK1 MPOSBIAIOTHCS B 3HUKHEHHI YITKOCTI MeX 0aratbox KJIITHH 1 iX
sJiep, 3MEHIIEHHSIM KUIBKOCTI 200 BIFCYTHICTIO CEKPETOPHHUX I'paHyJ, B BakyoJizalii i
JECTPYKITii OKPEeMHUX KJIITHH.

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

CeuoBuninibHa cuctema. [linBumieHHs (Qi3MYHUX HABaHTAXEHb B MEPIOJ POCTY 1

PO3BUTKY OpraHi3My 30UIbllly€ aOCONIOTHY Bary 1 JiHIHHI PO3MIpH HHUPOK, OCOOIHUBO
TOBIIMHY KOPKOBOTO ImIapy. MIKPOCKOTIYHI JOCHIDKCHHS TOKa3alld  BEJIHKY
HAIMOBHEHICTh KPOB’I0 KIyOOUKiB HUPOK. [lopokHMHA Kamcynu KIyOO4YKa po3IIMpeHa i
MICTUTh MyXKi OUTKOBI mMacu. Kananbili HeppoHa TakoK PO3MIMPEHi, B X MOPOKHHUHI
criocTepiraeTbesi CKym4eHHs Oinky. [IpomyckHa 3MaTHICTP HHUPOK TIPH  TOMIPHHX
TUHAMIYHUX HAaBAaHTAXKCHHSX MIABUINYEThCS. [lpr HagMIpHUX  HaBaHTAKCHHSIX
dyHKITIOHATBHA 3JATHICTh HUPOK MOTIPITYETHCS.

@®i3U4H1 BNpaBU BIUIMBAIOTH HA MOJOKEHHS HUPKU. Hupka B MOJ0XKEHHI CTOSIYU

po3mimyetbest Ha piBHI XII rpyanoro - III momepekoBoro xpeoOiiB. [Ipu BHKOHaHHI
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TaKUX BIPaB SIK “BUC MPOTHYBIIKMCH TiHb HUPKOBUX YalIOK 1 HUPKOBOI MHUCKH

3MimyeTbcsi BBepX. CEUIBHUKM TpPU LbOMY BHIPSAMISIOTBCS 1 JAEMIO 3MILIYIOThCA
JaTepanbHO. BepxHiil KiHeUb Ce4iBHUKA, K IMPABUIIO, 3MIIIYETHCS OUIbLIE HDK HIMKHIN.
[Ticast cTpuOKIB TIHP HUPKOBUX YAIIOK 1 MUCKH PO3MILYETHCS HUKYE BUXITHOTO PIBHSI.

JluxanpHa cucreMa. Jlereni. Pi3nyHI HaBaHTaKEHHS BUKIUKAIOTH ajanTallliiHi

MOP(OJIOTiyH1 3MIHHU B JIET€HSX, K1 MPOSBISIOTHCS B OMIPHOMY PO3LIMPEHHI aJbBEO,
HE3HAYHOMY BUTOHYEHHI MDKaJIbBEOJISIPHUX NEPErOPOOK, rineptpodii
CIOJIYYHOTKAaHMHHOIO 1Iapy BICUEpalibHOI MmeBpHu. Taka nepedyaoBa 3a0e3neyuye OUIbII
eKOHOMHY ¢yHKIit0 oprany. JloBrotpuBani ¢i3M4YHI HABAHTAKECHHS BUKIHUKAIOTH
TUCTPO(d14YHI 1 AECTPYKTUBHI 3MIHH B JIETEHSX: PO3PUBU MDKAIBBEOJSIPHUX MEPETOPOIOK,

KPpOBOBWJIMBH, ITIOTOBHICHHS CIIOJIYYHOTKAHMHHOT'O KapKaCy OopraHa.

6. MopdoJioriuni nposiBu agantanii HEPBOBOI CHCTEMH TA €HIOKPUHHHUX

32103 NPH Ail PI3MYHUX HABAHTAKEHb

HepBoBa cuctema, B mporeci TpeHyBanbHOro mporecy MNpOXOAsTh 3MIHM Ha

pi3HUX MOPGOIOTIYHUX PIBHAX. 3MIHU BUHHMKAIOTh B KIPKOBHUX IIEHTpax 1 nepudepuyHii
HEPBOBIH CHCTEMI,

[TinBumieHa pyxoBa AiSJIBHICTh 30UIbIIYE HAAXOMKCHHS adepeHTHHUX IMITYJIBCIB
10 TIPOTIPIONENTUBHUX IUISIXaX JI0 KOPU KIHIIEBOI'O MO3KY, IO BiIOMBAETHCS HA OyaOBI
mipaMiIHUX KJITHH. A caMme 30UTBIIIY€EThCS TOBXKHHA JICHAPHUTIB 1 KUIBKICTh IIMIHUKIB TI0
ix moBxkuHI. Po3pocTaHHSA JEHAPUTIB 3 YTBOPEHHSAM HOBUX KOHTAKTIB MK HEPBOBHMHU
KJIITHHAMHU CTIpUSE€ HATPOMAKEHHIO 1H(pOpMAaIlii, SIKa JTOKATI3YEThCS 1 HATPOMAJIKYETHCS
B cuHancax. [lam’sTh Ha pyX TMOB'SI3aHa 3 YTBOPEHHSIM HOBHUX MIDKHEHUPOHAIBHUX
3B’SI3KIB.

[Tpu HamMipHuUX (I3MUYHAX HABAHTAXKCHHSX, KOJU HACTYIMA€ MEPETPEHOBAHICTH,
MpY BUCHAXXEHHI HEPBOBOi CHCTEMH, HEPBOBI KIITHHHU 3a3HAIOTH 3MiH, SIKI BEAYTH JIO

nopyieHs ix GyHkiii. Lle moB’s3aHo 13 3MEHIIEHHSIM KUTBKOCTI pUOOCOM 1 MITOXOHAPIH.

Crounnuii Mo3ok. [Ipy moMipHUX (I3UMYHUX HABAHTAXKEHHSIX B HEPBOBUX KJIITHHAX

MEePEJHIX POTIB CHUHHOIO MO3KY 30UIBIIYEThCS CHUHTE3 OUIKY, 3pOCTAa€ AKTHUBHICTH
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(dbepMeHTIB; TPU CUIILHUX HABAHTAXKEHHSAX 111 MIPOIECH TaIbMYIOThCS.

@Di3UYyH1 HABaHTa)XCHHsI BIUIMBAIOTh Ha NEpU(PEpPUUHY HEPBOBY CUCTEMY. A came
MPUIIBUIIITYETHCS MI€JIHI3allisl OCbOBUX LMJIIHJPIB HEPBOBUX BOJIOKOH, 110 MOKpAILy€e
YMOBH MPOBEACHHS IMITYJbCIB 1O HepBy. [lomipHi (i3uuHI HaBaHTAKEHHS CHPUSIOTH
TOMY, 1110 3 BIKOM TMHYTh HEPOHU MaJluX pO3MIpiB, a B nepuepuyHux HEpBaX 3pOCTae
71011 BOJIOKOH CEpEeHIX 1 BEJIMKHUX AlaMeTpiB. B pe3ynpTaTi MIBHUIKICTH MPOBEACHHS
HEPBOBUX IMIYJIbCIB MiIBUILYETHCS.

[Tpy KOPOTKOTpUBANIMX IHTEHCUBHUX (I3MYHMX HABAHTAXKEHHSX CIOCTEPIraeThCs
pPO3pOCTaHHsI KIHIIEBUX 3aKIHUYEHb MO XOAY HEPBOBOTO BOJIOKHA, 30UIBIIEHHS PO3MIPIB
pyxoBux Onsimiok. TpuBani IHTEHCHBHI HABaHTAXEHHS MPUBOASTH 10 30UTbIICHHS
KUTBKOCTI HEPBOBUX 3aKiHUeHb (OJSIIOK). MakcuMmanbHl HAaBaHTAXKEHHS MPUBOIATH 0
pYWHYBaHHS YaCTUHHU HEPBOBUX BOJIOKOH, PO3MIPH PYXOBHX OJISIIIOK 3MEHIIYIOTHCS.
Hactynae siBuiie neperpeHOBaHOCTI.

3aJ1031  BHYTPINIHBOI _ ceKkpellii. ApjanTaimiiHi  [polecu  MoB’s3aHl 3

HEHPOCEKPETOPHOIO AaKTHBHICTIO TiMoTallamyca, sSIKUi BIUTMBae Ha (yHKIlIO rinodisa -
3aJ103M JI€ TPOXOJIUTH MEPEKITIOYCHHS HEUpOpEeryssiii Ha E€HJAOKPUHHY peryJIsIlilo.
INnodiz y cBoto uepry abo crumymnwoe abo 1iHridOye AiSIbHICTh TepudEepUIHUX
CHIOKPUHHHX 3aJ103.

Kmituaauit cknan ageHorinodiza HEOTHOPIAHUN, B HBOMY PO3PI3HSIOTH 5 BHIIIB
KJIIITHH, K1 crenu(iyHO BIUIMBAIOTh HA (PYHKIIIT IIUTOIOAIOHOT 321031, HAIHUPHHKIB 1
CTaTEBHX 3aJI03.

ITin BrIMBOM mOMIpHUX (I3MYHMX HABaHTa)XEHb IMPOXOJIUTH AKTHUBAIlA KIITHH
rimodiza, Mo MOpP(OJIOTIYHO BHUPAKAETHCS B MOCHICHHI CEKPETOPHUX 1 IHKPETOPHUX
mporieciB. Benuki (i3uyHI HaBaHTXKEHHS BUKIMKAIOTH BTOMY OpPraHy - 3MIHIOETHCS
KUTBKICHE CITIBBIHONICHHS PI3HUX THUIIB KIIITHH, TNPUTHIIYETHCA IXHS-CEKPETOpHA
AKTUBHICTH, SIKa MPOSIBISIETHCS HAOPSIKOM 1 KpoBOBWIMBAMU. [IposBIsS€ThCS Kanoim-Ha
TUCTpo(ist OKPEMHUX KITITHH.

Hagnupawku. llpu ontumanbHuX (I3MYHUX HABAHTAXKCHHSIX CIIOCTEPIraeThes

CTUMYJIIOIOUHI BIUIMB Ha MOP(O]PYHKIIOHATBHUM CTaH KIPKOBOIO IIAPy HAJHUPHUKIB,

[0 CYNPOBOKYETHCS TINEPTPOPIEI0 KIITUH OCOOIUMBO MYyYKOBOI 30HUU, SIKA CHHTE3YE
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[JIFOKOKOPTUKOIH, K1 aKTUBYIOTh BYTJIEBOAHUI OOMIH B M s3aX.

XpoHiuHa BTOMa (MEpEeTPEeHYBaHHS) CYHNPOBOKYETHCS PI3KO BUPAKEHOIO
rinepTpodiero KIITHH KIyOOUYKOBOI 30HM KIPKOBOTO IIapy HAJHUPHHKIB, /1€ MPOXOAUTH
CUHTE3 TOPMOHIB - MIHEPAJIIOKOPTUKOIMIB, SIK1 PETYJIIOITH BOJHO-COJIbOBUI OOMIH.

Hlurononibna 3amo3a. OntuMmanbHl (i3MYHI HABAHTAXEHHS MalOTh MOMIPHUM

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

[Ipu xponiuHiii BTOMI MOpPQOJOriyHI 3MIHM B MIATOMOMAIOHIA  3a1031
XapaKTepU3y€eThCS MPUTHIYEHHSIM CEKPETOPHOT PYHKITII.

CrareBi 32103 B yMOBaX MOMIPHOIO (PI3MUHOTO HABAHTAXEHHS HE MIJAAIOTHCA

JNECTPYKTUBHUM 3MiHaM, B TOM dYac SIK M’SI30B€ MEpPEHANPYKEHHS CYMPOBOIKYEThCS
NOMITHOIO JIECTPYKIIIEI0 CIM’SIHUX KaHaJbI[IB, IO HETaTUBHO BIAOOpakaeThbcsl Ha

CHGpMaTOFGHGSi.

BuiioukoBa 3aj103a: Npy iIHTEHCUBHUX (DI3MYHMX HaBAHTAXCHHSIX CIIOCTEPIraeThCs
30UTBIICHHS] MO3KOBOTO IIapy, IO IIOB’S3aHO, HAIMEBHO, 13 3MEHIICHHSIM KUIBKOCTI
TiM(OITHUX eNeMEeHTIB opraHy. 3MEHIICHHsS KUIBKOCTI JIMQOITHUX €JIEeMEHTIB Y
BUJIOYKOBIM 3aJ1031 HETaTUBHO BiJIOMBAETHCS HA IMYHHO-010JI0TTUHUX 3aXUCHUX PEAKITISTX

OpraHizmy.



