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Kupum

TpaBManaH KeWHH PUBOXIIAHYBYM TOHAPTPO3 TH33a OVFUHWUHHMHL CYSK, XPSII Ba CHHOBHAI
Ty3WJIMaJIApUHU KaMpal OJIyBYM CypyHKaJId ACCTPYKTHB-JACTCHEPATHB KacaJUIMK OYiInbO, y Ky
X0JIIap/ia MEXaHUK MIMKACTIAHHUII KM MEKPOTpaBMaliap HaTWXKacuaa puBoXkIaHaau. By maromoruk
XapaCHHUHT acocuil Oenrvcu OVFUM  (DYHKIMSICHHUHT YCKJIAHUIIM Ba OFPHK CHHAPOMUIHP.
KacannukHHHT MOP(HOJIOTHK acOCH XOHIPOIHUTIAPHUHT TUCTPO(HK Y3rapHiy, MPOTECOTTUKAHIIAD
MUKIOPHHUHT KaMaWHWIId Ba KOJUIAreH Ty3WIMAQJIAPHUHUHT Oy3wiuim Owinan Oornuk. Wik
O0ockuuiapia Oy y3rapunuiap MHKPOCKONHK Japaxkaga HaMoEH Oyiica, KeHHMHTH OOCKUdiIapnaa
CyOxXoHApan ckiepo3, ¢uOpo3 Ba ocrteopuTiap makuiaHumm Ky3atwiagu. Ly Owman Owpra,
CHUHOBHAJI NapJa/ia syUTMFIAHMII, TUTICPIUIA3Us Ba HHOWIBTPAIM jKapaSHIapH aBx onaau. Maskyp
MOPGOJIOTHK Y3rapuiIapHUHT OOCKMIMA-00CKHY TaxJIMIA KACAIJIMK PUBOMIIAHUII MEXaHHU3MHHU
aHIJIAIl, WIK TAlIXKC Ba MHIWBUAyaJl TEPAIECBTHUK EHIANIYBHH MIUIA0 YMKHIIAA MyXUM HJIMHIA Ba
aMaJInii axamusITra ara.
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AHHOTaNus

TpaBMajaH KeliMH PUBOXKJIAHYBYH TOHAPTPO3Aard MOPQOJIOTHK Y3rapuiuiap KacasTHKHHHT
Oockmuura OOFJIHK XOJIJa Xap XWJ Japaxana Hamo€H Oymamau. Mk OGocKudiapaa THATHMH XPSIIil
Ty3WJIMacH/Ia XOHIPOIMTIAPHUHT TUCTPOMUK Y3rapwili, METaxXpOMa3WsSHHHI TacalWIM Ba
MHTEPIEIUTIONAP MOJIAHUHT OYImamumy Kaia stwnaau. Keiinaru Oockuwiapaa sca ¢pubdposmnar,
CyOXOHIIpall CKJIepo3 Ba OCTeopUTIap IIAKIUIAHWIIM OWJIaH KeUyBUM TYy3WJIMaBUW KaiTa
Kypwinnuiap yctyniuk Kunaau. [y 6unan 6upra, CHHOBHAI Napaiard BACKyJIsip Ba UHOWIBTPATUB
peakiysuiap SUUIMFJIAQHUITHUHT  Y30K JaBOM OTHUIIMHU KypcaTHO, IaTOJIOTUK >KapaéHHUHT
MPOTPECCHACHAA MyXUM YpUH TyTaJd. Xpsll Ba CHHOBHAJ Ty3WJIMalapAard ymody MHUKPOCKOIHK
y3rapuiniap rOHapPTPO3HUHT KIIMHUK KSUHUIIN Ba MATOTEHETUK MEXaHU3MIIAPDHHU YyKyPPOK aHIJIAIl,
IIYHUHT/ICK, Xap Oup O0CKHY y4yH MOC TEpaneBTHK TAKTUKAHU OeNruiian MIMKOHHHU SIPATaIH.

Kanum cysnap: mpasemadan Ketluneu 2oHApmpo3, NAmMoMopponocus, MUKPOCKONUK
V3eapuwinap, xpauw my3uimMaci, CUHOBUAL Napod, OUCmMpodus, cKiepo3, ocmeodumiap.

AHHOTANUSA

Mopdonorndeckue HM3MEHEHUS IpH IOCTTPAaBMATHYECKOM TOHAPTPO3€ MPOSIBISIOTCS B
3aBUCHMOCTH OT CTaiNU 3a00JI€BaHUS 1 XapaKTEPU3YIOTCS Pa3IM4HOMN CTEIEeHbIO BhIpaxkeHHOCTH. Ha
PaHHUX CTAJAMAX OTMEYAIOTCS TUCTPOPHICCKUE W3MEHEHHS XOHIPOIMTOB B THAJIMHOBOM XpSIIE,
CHIDKCHHE METaxpOMa3Wu M Pa3phIXJICHUE MEXKKIETOYHOIO BELIeCTBAa. B MOCIEAYIOMMX CTaausiX
npeo01aaatoT mpoliecchl PuOPO3UPOBaHUs, CyOXOHAPATHLHOTO CKIIEPO3a U 00pa3oBaHNE OCTEOPHUTOB,
COITPOBOXK/IAIOIIMECS BEIpA)KEHHON CTPYKTYPHOM MepecTpoiikoii TkaHel. Kpome Toro, cocyauctoie u
WHQWIBTPATUBHBIC PEaKIIMN B CHHOBHAJIBLHOW 000JI0YKE CBHICTEIBCTBYIOT O JJIUTEIBHOM TEYCHUU
BOCTAJICHHsST W UTPAIOT 3HAUYUTENFHYIO POJIb B HPOTPECCHPOBAHUM I1aTOJIOTHYECKOrO Mpolecca.
BEeIsiBIIeHHBIE MUKPOCKOTTMYECKIE H3MEHEHUSI B XPSANIEBBIX M CHHOBHAIBHBIX CTPYKTYPaX MO3BOJISIFOT
IyO’ke TOHITh KIMHUYECKOE TEUCHHE U TMaTOreHEeTHYECKHME MEXaHM3Mbl TOHApTPO3a, a TakKke
OTIPEIENIUTh ONTHMAIBHYIO TePAEBTHUECKYIO TAKTUKY JUISI KQXKIIOTO dTara 3a00JIeBaHHMS.

Knrouesvie cnosa: nocmmpasmamuyeckutl 20Hapmpo3, namomopghono2us, MUKPOCKORUYecKue
UBMEHeHUsl, CMPYKMypa Xpsiud, CUHOBUATbHASL 000N04KA, OUCMPOPUs, CKLepo3, 0Cmeodumul.

Abstract

Morphological changes in post-traumatic gonarthrosis vary according to the stage of the disease
and differ in the degree of their manifestation. In the early stages, dystrophic alterations of
chondrocytes in the hyaline cartilage, a decrease in metachromasia, and loosening of the intercellular
matrix are observed. In later stages, structural remodeling becomes predominant, characterized by
fibrosis, subchondral sclerosis, and osteophyte formation. At the same time, vascular and infiltrative
reactions within the synovial membrane indicate a prolonged inflammatory process and play an
essential role in the progression of the pathology. These microscopic changes in cartilage and synovial
structures contribute to a deeper understanding of the clinical course and pathogenetic mechanisms
of gonarthrosis, providing a basis for selecting stage-specific therapeutic strategies.

Keywords: post-traumatic gonarthrosis, pathomorphology, microscopic changes, cartilage
structure, synovial membrane, dystrophy, sclerosis, osteophytes.

MyaMMOHMHT 10J13ap0JIMTH

ToHapTpo3 KyI yupailiuran aereHepaTuB-IucTpopuk OYFUM KacayuMKIapuaaH oupu 6ymuo,
y KyIOMHYa OJJIMHTM MEXaHWK JKapoxariap €KH OpTONEIUK IHKACTIAHUILIApAaH KEHHH
puBokianany [1]. By kacanmuk kynuHYa KyIMMya OFpUK CHHAPOMH, XapakaT YeKJIaHUIIN Ba CYSIK-
XpsIl TH3UMUIATH Oapkapop Ty3wiMaBuid Oy3wnunmiap OwiaH kedaaw [2]. TuOOuii-mxTUMOMI
HYKTaW Ha3ap/iaH TOHApTPO3 HOTUPOHIUKHIHT YHT KeHT TapKajiraH cababnapunan Oupu 6ynuo, nyné
MUKECHUIa MEXHAT KOOMIMSTUHUHT Macaiuiy Ba XaéT cuaTHHUHT €MOHJIANTYBUTA OJINO Kenaau [3].
Wnk Oockuwiapna XOHAPOIHMTIAP MUCTPOPHICH Ba XpPSIAArd METAaXpOMAa3WUSHHUHT ITacaluIIN
Ky3aTwiaau, Oy Xpsil MaTpULACHAArH OMOXMMHK MYBO3aHATHHHI Oy3WJIMIIU OwiaH OOFIHK [4].
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ACTa-CeKMH WHTEPUEIUTIONAP MOIJAHUHT OVIIANIMIIK, KOJUIATeH TOJAJAPHHUHT MapyajaHHUIIN Ba
MPOTEONTTUKAH MUKJIOPUHUHT KaMalWIlM KIMHUK Oelrujapuiard OFpUK Ba Xapakar 4YeKIaHWIIU
Oownan yiryH kedanu [5]. CyOxoHApan Cyskaard ckiepo3 Ba (GuOpo3 skapaCHiapu KacaJUTMKHUHT
KEeUHHTH OOCKUYIapuaa YCTYHINK Kuiaau, Oy MOphOIOTHK KUXaTIaH 0CcTeoPUTIap MaKIaHUIIH
ownan udponamanamu [6]. llly 6wian 6upra, onaquaru 6or (ACL) Ba MeHHCKanmapaaru JeCTPYKTUB
y3rapuiuiap TOHAPTPO3HUHI Te3 WITapWIAllMHU TabMUHIAWIU [7]. MHKpOCKONMK Aapa)kana
BaCKyJSIpU3AIUSHUHT Oy3wiuimu Ba Qaronurap WHQWIBTPANUSHAHT KyYaWWIIM SULTHFIaQHUII
XKapa€HUHUHT Y30K J1aBOM STUIINHU Kypcaraau [8].

I'mukozaMuHOTIMKaHIap Ba O0IIKa OMOMapKepap JapaXaCHHUHT MacalyIIN MOCT-TPaBMaTHK
TOHAPTPO3HUHT OMOXUMHUK KypcaTkuuu cudaruaa 6axomnanany [9]. DxkcriepuMeHTal TaJKUKOTIapaa
MEXaHUK NIMKACT eTKa3wiraH OYFUMIIapAa OCTeoapTpuIra yXmaml y3rapuuoiap Te3 ¢ypcaraa
puBoxanuiny ucoorianra [10]. Ly cababnu, TpaBMaiaH KEMUHTY TOHAPTPO3 aTOreHe3u Haakar
JoKal MOPQOJIOTHK Y3rapunniap, 0aakd OyTyH OYFMM TH3UMHIArd METa0OJIMK Ba OMOMEXaHUK
nucbananc OunaH OOFIUK SKaHIUTY TabKumtananay [11]. Kacanmuk orup 60CcKUUKIA )KappOXIUK Ba
SHIOMPOTE3all Kabu ycy/uiap Tanad stwiaau, Oy dca peaOmiHTanus )XapaCHUHU y3alTUpaIu Ba
HOTHUPOHJIMK Aapaxacunau omupanu [12]. Ly Gouc, TpaBMagaH KeHMWH PUBOXKIIAHYBYU TOHAPTPO3HU
spra 00CcKKUY1a MOP(OJIOTUK Ba THCTOXMMHK OEJITHIap OpKajld aHUKJIAIl Ba IPO(UIaKTUK Yopanap
Kypuil kyfaa Jon3apoaup. by xonar Horuponnuk (disability) kypcaTkuuigapuHu KaMaHTHPHII Ba
o6emopap xa€T cudaTHHU AXIMUIANIIA MyXUM axamMusT kaco staau [1, 2].

TaAKMKOTHUHT MaKCaaH

VYmly TaAKMKOTHUHI aCOCHM MaKCaJu TpaBMaJiaH KeWHWH pUBOXKIaHYBYM TOHAPTPO3HUHT I, 11
Ba Il 6ockuunapua Ky3aTuaaurad MUKPOCKOTIMK Y3rapuIIUTIapHU MOP(OIOTHK KUXATAAH YpraHHIIl
Ba YJApHUHT KJIMHUK OFMPJIMK Japa)kacu Xamja KaCaJUIMKHUHI WIrapuiaml JUHAMUKacu OuiaH
y3apo OOFNMMKIMTUHYM aHMKIanyian wuoopar. llly opkaiu MOCTTpaBMaTvk TOHAPTPO3HU OpTa
TalIXKCcaall UMKOHUATIAPUHN KeHTaWTHPUII XaM/a Xap Oup 00CKUY yUyH WHANBHUAYaNl TEPAEBTUK
EHIalTyBIAPHA UIIUTA0 YUKHIITA UIMUHN acOC SIPaTUII Ky3/1a TYTUJITaH.

MarepuaJiiap Ba ycyJuiap

Taakukotna 2020-2024 i#wmtap wmoOaiiHmaa @DaproHa BWIOATHUAATH TPABMATOIOTHS
OyMMIIapuia JaBoJIaHTaH MOCTTPaBMaTUK FOHAPTPO3 OMiIaH oFpurad OeMopiapJaH OJMHIaH TU33a
OVFfMMH TYKMMa HaMyHaMallapi MaToMOp(OJIOTUK TaxJawil ydyH ¢oigamanmwiad. bemopnap
Kacayutik 6ockuunapura myBoduk pasumiaa I, I Ba Il rpynmanapra axxpatunam, Xap 6up 60ckud
yuyH kampaa 10 Taman TYkuMa HamyHa onuHAd. Tykumamap 10 % mu  ¢dopmanunaa
MycTaxKamjaHuoO, nmapadus Oyokjapra >KOMJAIITUPWIIM Ba 5 MKM KaJMHJIMKAArd Kecumiap
taiiéprnangu. [MCTONOTMK mpenapaTtiap TE€MOTOKCHIIMH-303UH OWiIaH OVsuiau, IIyHHHIJIEK,
XOHIPOLMUTIAP XO0JIaTH Ba Xy»Kalipajapapo MOJAJagard y3rapuiUIapHU aHUKPOK KYpcaTHI y4yH
maxcyc I'kmatoxcmnuH Do3uH OYermnan (Qoimananmnnu. Taiépnanran kecmanap EpyFInuK
CKaHepJIOBYM 3IeKTpPoH Mukpockonusi (CEM) octuaa TaaKuK OSTWIAM Ba yHAA TOFal
Ty3WIMacuAaru JIECTPYKTUB Y3rapuiuiap, XOHAPOLMT amoNTO3M, MATPUKCHUHI Jerpajaius
*apaéHnapu, cyOXOHIpall CySKAard KaiTa TY3WIMII Ba CHHOBHMAJ Mapja SUUTMFIAHUII Oelruiapu
TacBUpPJIAH]U.

Onunran Mop¢oJIOTUK MabIyMOTJIap TOHAPTPO3HUHT Xap Oup OOCKMYMIA Ky3aTHJIraH
V3rapuIuiapHUHT XyCYCHSTIIApW Ba Japakacu Oyiimua Takkocinad Taxymia KWwinHId. bapda
HaTIDKaJap Maxcyc CTaTUCTUK AacTyp €plaMuia Kaita uiiaHu0, aHUKIaHraH KOHYHUSTIIap UIMUN
OaxonaHy.

Haruxanap Ba Mmyxokama

Tuzza OYFUMH TYKMMAJIAPHHUHT TAaTOMOPQOIOTHK TaxJIWIH JaBOMHUAA IOCTTPABMATHK
TOHAPTPO3HUHT Typau OOCKUWIApUTa XOC MHKPOCTPYKTypaBUW y3rapuiuiap aHUKIAHIH.
I'ucronoruk HamyHnanap 10% gopmaninHga MycTaxKaMJIIaHHO, CTAaHAAPT yCyiiaa mapaduH Onokiapra
KOWTAHIIM Ba 5 MKM KaJIMHJIMKAArd Kecumiap Taépnanan. XeMOTOKCUIMH-303UH OuilaH Oysiran
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npenapariap xamzaa (GpoToOMHKporpaguK TaxXJIMi HaTHXKajJapu acoCHIa TY3WJIMaBHH Y3rapuiuiap
TYJIUK OaxOlaH/Iu.

TankukoT ’kapa€Huja XOHAPOLMTIAPHWHI COHM Ba INAKIWAArM Y3rapuuulap, yJIapHUHT
UTOIIa3Ma Ba  AIpO0  MOPQOJOTHSCHAArd JerpajallioH Oenruiap, MIYHUHTOACK, XPSIII
MaTpulacujary KoJUlareH ToJjlajapd Ba IPOTEONNIMKAH MUKIOPUHUHI MMACalMIIM Ky3aTHUJIIH.
CyOxoHpall CysK coxacua CKIepo3 Ba KHCTO3 kapa&Hiap, CHHOBHAI Map/ajaa dca sSUIMFIIaHUII Ba
¢ubpo3 mapaxacu Typiau OOCKHUWIAPIA Xap XU HHTCHCUBIIMKAA KAl STHIIIH.

I Oockmuga xpsm Ty3wiMacu HuUcOaraH cakiaHTraH OVYinuO, XOHIPOUUTIAP COHH JEsSpiv
y3rapmarad. bupok alipum Xykanpanapaa HUTOIIA3MATHK WU Ba SAPOHUHI MAXAJJIMKA MUKHO3
XOJIaT! Ky3aTWAu. XpsIll MaTpuiiacuaa NpoTeOriuKaH MUKIOPUHUHT OWpa3 KaMaluIly, KOJUIareH
TOJIAJIAPHUHT HyHanuin OVinYa JUCOPTraHU3alMsACH Ba TCHTCHU3 TAKCHUMIIAHUIINA Kaipi STWinu. by
O6ockuuga CcyOXOHIpall CysK/Ia MUKPOCKOIMK JapakaJaru CKJIepo3 Oenruiapy Ba KUYHK KHCTO3
OYIuIMKIIap MakK/uTaHa OoIuTaraH.

CunoBuan napaaga Guopo3 kapaHUHUHT UK OCNTHIIapd aHUKIAHUO, SMUTENuan KaTiaMaa
THIEPIUIa3usl, MaiuH JTUM(OUT HHOWIBTPAIMS Ba MUKPOBACKYISIPU3AUSTHIHT OPTHIIINA Ky3aTHII/IH.
by y3rapunuiap sSUTMFIAHUIIHUHT CYpPYHKaIH JKapaéH cudatuaa Ke4a€TraHMHHU KYpcaThuO, XSl
Ty3uJIMacuard OMOKUMEBHI Ba MEXaHUK Oy3WJIMIUIAPHUHT OONUIAHUII OOCKUYura Moc kemaau (1-
pacMra Kapasr).

‘ -~ A B
1-pacm. CuHOBHAJI NAPAAHUHT MUTEINAJ KaTJlaMuaaru runepmiasus (1) xamaa
SJVTHFJIAHUI YY0FuAa JuMGon] NHPUILTPALUA Ba SHI'M KOH TOMHMPJIAPHUHT IIAKJIJIAHUIIA
BacKyJsipu3anus Oearunsapu (2).

I 6ockruga MOpdONIOrUK Tax 1N HATHKaJapyu XOHAPOIUTIAp COHUHUHT CE3UJIapin Aapaxasa
KaMalTaHuHH KypcaTau. XyXkaiipanap/a anonTO3HUHT WK Oelruiapy Ba aiipuM xoiuiapaa HEKpo3
kapaéunapu Kaiin oTtungu.  Luromnasmana nurmeHTanMs okapa€Hiapu  Ky4aiuO, sapo
TY3WIMIIUAATH JIECTPYKTUB Y3Tapuluiap KapHOIMUKHO3, KAPUOPEKCUC Ba KAPUOJIU3HUC XOJaTiiapu
aHWUKJIaHIU.

Torali Marpumacuna aerpajanus sxapa¢HIapu KECKHH Kydadran OVmmO, MpOTEOrTHKaH
MUKJIOpY aH4Ya KaMaWTraHW Ba KOJUIareH TOJAlapHUHT TY3WIMIN XamJa WyHanui Oyiunua usnaH
YUKKAHA Ky3aTWIaAH. by y3rapunmiap XpsOiHUHT MEXaHWK OapKapOpJIMTUHU IMacalTUpaad Ba
(GyHKIIMOHAT KOMIIEHCATOP MEXaHU3MIIAPHUHT €TUIIIMOBYMIUTHHU aKC STTHPATIH.
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CyOxoHapan cysk Ty3wJIMacuia CKJIepo3 kapaéHiapu wirapwiad OopraH, Maiga KUCTO3
OYUUIMKIIap KeHraiuo, CysaK apXUTeKTypacH KaiTa Kypuiull (peMoJe/IaHuI) OOCKUYNTa KUpraHu
Ky3atuiran. by Oockuuna octeored (haonusT Ba aHTMOTEHE3HHHT JIOKaN (haoJIIallyBH XaM Kail
strnan. CUHOBHAN Tapia/a sUDTHFIAHUII PEeaklusuIapy Ky4ailnO, THIEpIUIa3us Japa)kacu ONIHO
6opran, muMpon HHGUIBTPALKs KEHralTraH Ba MHUKPOBACKYJISIP TapMOKJIAp COHM KymaiiraH. by
y3rapunniap CHHOBHAQJ TYKHMMaJard CYpPyHKaJIM SUUTMFJIAHWII Ba (GUOpo3 rkapa&HUHHUHT
wiIrapuiamnHy udona sranu (2-pacm 'IS‘apaHr).

i " L

.,

2-pacm. Cy0xoHApaJ CysiK TY3WJIMACH/Iaru CKJepo3 :kapaénu (1) xamaa xpsiig MATPHIIACH/IA
KOJLJIareH TOJIAJIAPHUHT TY3WIHII Ba HyHa Ul 0yiin4a ae3opranusanusicu (2).

III 6ockuuaa xpsi TYKUMAcHIa XOHAPOIUTIIAP ACsIpan HyKoJdraH O0Yiun0, cakiiaHuO KoJraH
alipuM Xykalpaiap XxaM yo4aMu KUXaTWAaH KECKMH KWYpalTaH Ba SAPOHUHT YYKYp JAeTpalarius
OockuupAa OJKaHU aHUKIaHAW. L[luromnasmanarm Tpoduk QaonusT cycaiiraHu Ba  AIpO
CTPYKTYpaJApPUHUHT TYJIUK OY3WIUIIN OWJIaH KEUyBYM allONTOTHK Ba HEKPOTHK y3rapuiuiap Kaia
STHIIIN.

Toralt MaTpuIIacuaa JECTPYKIUS KapaCHH UyKyp KaT/iamapradya TapKajiran 0yiuo, TyKumamaa
KEHI' Xa)KMJIM HEKpo3 y4yokiapu xocwi OynraH. IlpoTteornukannap aespid MyKoJIraH, KoJjareH
ToJNaJIap TY3WINIIKAArH Je30praHu3aiys Ba GuOpuiUisap mapyajaHuIl KeCKUH Kydairad. by xomar
XPSITHAHT MEXaHUK 0apKapOPJIMTUHUHT TYJIHK WYKOJIUIIY Ba (PYHKIIMOHAT HHBOIIOIHS KapaEHUHH
anrnaraau. CyOXOoHIpall CysKia CKIEpo3 xKapaéHH I0KOpU Japaxaaa HaMoEH OYu0, KaTTa KUCTO3
OVIIIMKJIAap aHUKJIAHTaH, aWpuM Koiiapaa MUKposipuiuil (MUKpodpakTypa) Oenrmiapu
Ky3atwirad. CuHoBHai mapaaga GuOpo3 Ba rumepruiazus Ky4danno, auMmdouns nHUIbTpaTiap Ba
SSHTU KOH TOMHUP 3JIEMEHTIAPUHUHT KyNAauuIIM Kalja STWirad. by y3rapunumap syuMFIaHUIITHUHT
CYypYHKQJIH-TIPOTPECCUB Makira yrranuau kypcataau. Ly 6ocknyma ocTeoUT MIAKIIAaHUIINA YHT
IOKOpH Jlapakara eTraH 0ynu0, cysk yetu OVitnab Wupuk OupriamraH ycMa CHHTapu ycuMmranap Ba
Maiiia TpaHyJsIp CysKJajiap KYpUHHUIIAIArA KOHTIIOMepaTiiap XoCHi OyiraH (3-pacMra KapaHr).
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- Y IR =
3-pacm. Octeodut makuianumm (1), KeHr KyJaam/iu KUCTo3 OVULTHK X0CHJI 0yauiu (2)
XaM/Ja CHHOBHAJ napaAaHuHr udoaaau ¢pudposaanuuu (3). [eMOTOKCHIUH-I03MH OUJIaH
oysiaran. Karranammupunr: 40x10.

CratucTuK TaxJwil HaTwkajgapura kypa, I 6ockuyman III Gockuuraya XOHAPOUMUTIAD COHU

W3YWIT paBUIa KaMaiinb 6opranu Ba Oy y3rapuiiap axaMHUsTIN Japakana OyiaraHu aHuKJIaHIu (p
< 0.01). Martpukc gerpajauuscu OwigaH OOFIMK VY3rapuuuiap KacaJUIMKHUHI MJIrapuianl
OockHwIapuaa KeHT KyiaMmaa HaMo€H OYim0, ynap ypracumaru Gapkiap XaM CTaTUCTUK KUXATIAH
nmonwin ne6 6axonanau (p < 0.01). [lyaunraex, cyOXoHapa CysaKAaru peMoe/UIanuil (CKIepo3
Ba KHCTO3 y3rapuiuiap) Xamia CHHOBHMAJ MApAAHUHT SJUIMFJIAHHUII Japaskacd Ked OocKuwiapnaa
cesusapiu ouranu Ky3atwinu (p < 0.05).
KoppensuoHn Taxmmn HaTHKanapura OMHOaH, XOHPOIUTIIAP COHM OUaH OF UK IIHIIATH YpTacuaa
canouii 60FmUKIMK anuKIaHau (r =—0.72; p < 0.01), spHU XOHAPOLUMUTIAP MUKIOPHUHUHT KaMaHHUIIIH
OFpUK Kydaluimm OwiaH TYFpUAAH-TYFpU OOFIMK dKaHu Kypcatwiau. Ly Owmman Owupra,
MaTPUKCAArd MPOTEOTIIMKAHIIAP HapaYKAaCHHUHT TacaluIy OviIaH (PyHKIIMOHA YSKJIAHUIIT UHICKCH
Vypracuaa Kyuwin Mmycoat koppessiuus Ky3atuiaau (r = 0.68; p <0.01).

Ymly mnaroMopdosIoTHK MabJIyMOTJIAp KACAJUIMKHUHT  OOCKMUMa-OOCKMY  KEUMII
XYCYCHUSATIIAPDHHNA WIMHHK XKUXaTAaH €pUTHO, YHUHT KIMHUK-OMOMOP(OIOTUK ajloOKaJTapuHU O04Ynd
O6epau. Unk Oockuumard €Hrui MOPQOJOTHK Y3rapululapHU aHHUKIAIl OFPUK Ba (YHKIMOHAT
Oy3WiIHIITHM 3pTa OaxoJam UMKOHMHM Oepca, Ked 00CKHYIard Ty3WIMaBHid ACCTPYKIVSIHA Tax I
KUJIUII HQPOKOpPTra ONTHMAaJ >KappOXJWK TaKTUKAacWHU TaHjamnia épaam Oepamu. llly Tapuka,
UNUIA0 YUKWITAH MaroMOop@OJIOTHK OaxoJanl MIKaJACH IOCTTPABMATHK TOHAPTPO3HU OOCKUUIN
TaxJIWJI KWIKII Ba caMapaiy OOLIKAPUIIHUHT UJIMUN aCOCHHU sIpaTa.

I Gockmuma XOHIPONMUTIAP COHU HHCOAraH Oapkapop OYiIHMO, (akaTrmHa IUTOTUIA3MATHK
HIMIIUIT Ba SAPOHUHT MaXaIMid JAerpajaluscu kaObu WK IAUCTpodUK Y3rapummiap Kaia dTUIAH.
Xp?[III Marpugacuzia mpoTeorinkad MUKIOPHUHUHT KaMaWWIK Ba KOJUIareH TOJAJIAPHUHT TY3WJIUII
Oyiinya pe3opranuszanusicu Ky3aTunau. CyOXoHApan CysaKa1a MUKPOCKOMHK Japakaaru CKJIepo3 Ba
Maiiia KACTO3 YUOoKiap manjgo OynraH Oyica, CHHOBHAN Tapjaja €HTHI Tunepruiasus Ba Guodpos
Kapa€Hnapu Kaia stunan. by y3rapunuiap KIMHUK )KUXaTAaH CyOKIMHUK OOCKUYHM aKC STTHPAIH.

II Gockuyaa XOHAPONMTIAP COHHM CE3WIAPIM Japakaga KamaiuO, amomnTo3 Ba HEKPO3
Oenrumapu SKKOJN KYPHHMII OJAM. MaTpUKCHMHT Jerpajanusi apa€Hu KECKUH Kydaiuo,
MPOTEOTNIMKAaH MHKJIOPY aH4a IMacaiiin Ba KOJUIATEH TONAJAPHUHT apXUTEKTYpacH W3IaH YHKJIH.
CyOxoHpal CysiKIa CKIepo3 Ba KHCTO3 jkapa€Hiiap KeHraitno, CysKk peMoaesUIaHuIN (Gaosiaiin.
CuHOBHAN Mapaaaa sUUIAFIAHUIT Kydanno, TuMdon HHQUIBTpans Ba BaCKYJISIpH3AINs Japakacu
oman. By 60cK1Y maronoruk xapa&HHUHT (Ao JeCTPYKTUB MIAKITA YTa8TraHUHU KypcaTau.
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III Gockuyaa XOHIPOUMTIAP JNEApNU HyKodaraH OYnuO, cakimaHUO KoiraH Xykadpanmapra
SIPOBUI JECTPYKIIHMS Ba XaXKM KUXATUIAH KUYPAHHIN Ky3aTwiad. MaTpukc 4yKyp Kariamiaprada
eMUPHUINO, KEHT HEKPOTHUK 30HaNap Xocui 0ynau. CyOXoHIpall cysiKa Ky4Id CKJIepo3, KaTTa KHUCTO3
OYIUIMKIAp Ba MUKpoOsSpwiInil Oenruiap aHukiaanau. CuHoBWan mapnana udomanu ¢ubpo3 Ba
runepruiaszus Ounan Oupra, uMdouns HHOUIBTPATIAp Ba BACKYISP JIEMEHTIAP KYNMAWWIIH Kan
stunau. [y 6uiian Oupra, octeoduTiiap MAKILIAHUIIH FOKOPH Japaxajia HaMoEH OYu0, Cysk 4eTn
Oyiinad Oupnamran yecMaiiap Ba TpaHyssp ocCUpUKATIap XOCHI OVIIIH.

CTaTUCTHK Tax)IWJ HATHXKAIApH XOHApouuTiap coHMHUHT | 6ockmunan 111 6ockuuraya uzumin
kamaiin6 Oopummau (p < 0.01) Ba Marpukc nmerpajaiyscy OWwiaH OOFIHMK Y3rapHILIApHUHT
6ockuunan 6ockuura optud Oopunirau Tacaukianu (p < 0.01). Keituaru 6ockuunapaa cyoxonapan
CYSIK pPEMOJCIUTAHWIIN (CKIIEpO3 Ba KHCTO3 JKapaCHiap) Xamla CHUHOBHMAJ SUUIAFIAHUIITHUHT
Ky4YalUIU CTAaTUCTHK aXaMUsATra 3ra skanmrd anukianam (p < 0.05). Xonapouutiap coHr Ouian
OFpPUK UIIMAJATH Ypracuga Kywiu canouii koppensuus (r = —0.72; p < 0.01), myHuHrIex,
MaTPUKCJIArd MPOTEOTIIMKAH MUKIOPWHUHT KaMaluimy OuiaH (QyHKIIMOHA YEKJIaHWI HWHICKCH
Vpracuaa mycoar 6ormuiiuK (r = 0.68; p < 0.01) MmaBKynaIur aHUKIAHIH.

YMyMaH onraHaa, ymoly TaJKUKOT HaTIKaldapu MOCTTPABMATHK TOHAPTPO3HHHI OOCKUYIU
PUBOKIIAHUIIMHNA aHUKJIANIIa MOP(OIOTUK OaXOJAIHUHT MYXHM aXaMUSTHHA HAMOEH d1au. Wik
OockuuIapgaru MHUKPOMOP(OJIOTHK V3rapullllapHH dpTa aHMWKJIAIl OFPUK CHHAPOMHU Ba
(GOYHKIUSTHAHAT YeKJIAHUTITHHA KaMalTHPHINTa KapaTUIraH MaKCaJId JaBO yCYIUTAPUHU SKOPUH DTHII
UMKOHHMHHU sipatanu. Keu Oockuuiapaard Ty3WJIMaBHid JECTPYKIUS 5Ca KaPPOXJIUK aManuéTu
TYpUHH TYFpU TaHJIALa MyXUM MOP(OIOrHK ME30H BasudacuHu Oaxapaiu.
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