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Pestome. Kupuwi. Tuzza 6ysumu ocmeoapmposu Kammaiap axoaucuoa 08pux 6a (YHKYUOHAL HOSUPOHIUKHUHS
acocuil cababnapuoan dupu xucodranaou. Penmeenoepadus ea macHum-pe3oHAHC momoepagus Kene KYLlaHuluuued
Kapamaii, yiempamosyus U3y aiu3amcuscu Masxicyonueu, UOHAAUWMUPYEYU HYPIAHUMHUHS UYKIUSU 8a OUHAMUK baxoaau
UMKOHUAMU Mydatliy moobopa Myxum OUdeHOCMUK ocumaza aiaumoxoa. Mamepuannap éa ycyanap. 2022—-2025 tiun-
napoa IlyoMeo maviymomnap 6azacuda UHOEKCIAH2AH UIMUL UWIAP ACOCUOA AHATUMUK wapx ymkazuiou. Taxnunea
VILMPAmogyul RApamMempiaapuHuHe MUKOOputl 6axocu Xamoda YiapHuHe PeHmeeHOI02UK 0SUPIUK 84 KIUHUK 0ZPUK XaMOd
DYHKYUOHAN WKANANAP OULAH KOPPETAYUACUHU 3 UHUSA OJI2AH OPUSUHAT MAOKUKOMIAD 64 MUSUMIU WLAPXIAD KUPUMUL-
ou. Hamuowcanap. Due myxum conoepagux Kkypcamxuuiap cupamuoa meouan MeHUCK 3KCMpY3usici, Cox cyseu xagpmacu
KAMUHIUSY 64 CUHOGUM OeNeUNapu aHUKIaHOU. MeHuck sKcmpy3usici KACAIIUKHUHS PEHMEEHON02UK OOCKUYU 6d KIUHUK
cumnmomaapu ounan 6apkapop OOSTUKIUKHU HAMOEH SMOU. Yibmpamogyw suueianuw Y3eapuuiiapu 6a 6y2um uyuoazu
CYIOKIUKHU AGHUKIAWOA 10KOPU Ce32UpIuK Kypcamou. JJunamuk ea iokiama ocmudazu Oaxonaul MeHUcK XOLamuHuHe
DYHKYUOHAN V32apuUUIIAPUHU AHUKIAW UMKOHUHU Oepou. Xynoca. Yavmpamogywi eusyanusamcusicu mu3za Oyeumu
0CmMeoapmpo3uda CmpyKmypasuil 6a ALIUTAHULL Y32APUIULAPUHY 6AX0Aauoa I0KOpU OUAZHOCMUK axamusmea 3ea 0y1uo,
KACAMIUKHU (DYHKYUOHAL CMPpamupuKrayus KUIuw Y4y ucmukooiiu ycyi xucobnanaou. Memoouxanu cmandapmaauwimu-
PULL YHU KTUHUK MABCUSIAP2a UHMe2payusi KUTUWHUHS 3aPYP Wapmuoup.

Kanum cyznap: muszza Oysumu ocmeoapmpo3su; yismpamosyul 6U3yaiu3amcuscu, MeHUCK IKCMpY3usacu, xapma
KAMUHIUSU, CUHOBUM, OUHAMUK DAXOIAUL, TOKIAMA OCMUOA2U MEKULUDYSE.

Abstract. Introduction. Knee osteoarthritis is one of the leading causes of pain and functional disability in adults.

Although radiography and magnetic resonance imaging are widely used, ultrasound imaging is gaining increasing clinical
importance due to its accessibility, absence of ionizing radiation, and ability to provide dynamic assessment of joint struc-
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tures. Materials and Methods. An analytical review of studies published between 2022 and 2025 and indexed in the Pub-
Med database was conducted to evaluate the diagnostic accuracy and clinical significance of ultrasound imaging in knee
osteoarthritis. The analysis included original investigations and systematic reviews reporting quantitative ultrasound pa-
rameters and their correlation with radiographic severity and clinical pain and functional scales. Results. The most signif-
icant sonographic parameters were medial meniscal extrusion, femoral cartilage thickness, and signs of synovitis. Menis-
cal extrusion demonstrated consistent association with radiographic stage and clinical manifestations. Ultrasound imag-
ing showed high sensitivity in detecting inflammatory changes and joint effusion. Dynamic and weight-bearing assessment
enabled identification of functional changes in meniscal position that are not detectable by standard radiography. Conclu-
sion. Ultrasound imaging has substantial diagnostic value in evaluating structural and inflammatory changes in knee os-
teoarthritis and represents a promising tool for functional stratification of the disease. Standardization of examination

protocols is essential for integration into clinical guidelines.

Keywords: knee osteoarthritis; ultrasound imaging; meniscal extrusion; cartilage thickness; synovitis; dynamic as-

sessment; weight-bearing evaluation.

Kupnm. Twuzza OyrumMu  ocTeoapTpo3u
(KOA)ma ynerpatoBym (YTT) Bu3yanmsarcus
YCYJMHU YpraHuil 103apOiauru Oup KaTop 0ObEKTHUB
KJIMHUK, JUarHOCTHK Ba W)KTUMOUI oMuiuiap OwiiaH
Oenrmnanamy. YmOy oMwDiap — TasHY-Xapakar
TU3UMHHUHT JleTeHEepaTuB KaCaJlJIMKJIApUHH
TalIXUCJAIla 3aMOHABUM, KyJai, (QyHKIMOHAT Ba
ailHaH MyJnTHUMOJaN EHJAIIYB 3apypJUTrHHHA  aKc
STTUPAIH.

bupnaunman, KOA OyTyH aynéma xarraiap
axoimucuia OFpUK, XapakaT dYeKJIAHWIIM  Ba
HOTHPOHJIMKHHUHT JHT KEHI TapKairaH cababiapuiaaH
Oupn  xucoOiaHagu. AHBAaHaBUH  TacBHpJIALI
yCyJulapu - peHTreHorpadusi Ba MarHUT-PE30HAHC
ToMorpadusi - MaBXKyIJIUK, IUHAMHK Oaxoamr
AMKOHMATH Ba HWKTHUCOIMH JKUXATAaH, alHHKCca
OupiamMun THOOWii-caHWTapus €pAaMu IIAPOUTHAA,
ce3wiapiu uyekyopinapra sra. YTT 3ca uHBa3uB
OynMaraH, KyJiail Ba HucOaTtaH ap30H TEXHOJOTHS
0ynmnb, OYFUMAaru SUUIMFIAHWII Ba CTPYKTYpaBHH
y3rapuuulapHi peajl BakKT PEXUMHUAA TacBUPIIALI
UMKOHMHH Oepanu. By sca yHM KyHAaIMK KIMHUK
amManuéraa aHbaHaBMH  ycyJulapra HMCTHKOOIIH
MYKOOHJ €KH KyIuMua BocuTa cudaTuia Kypcataan
[1-3].

Wxxunuunan, cyurru innnapaa KOAna cuso-
BUT Ba NEPUAPTHUKYJLIP Y3rapUILIaApHUHT HaTOTeHe-
THK POJIM MIIOHWIM PAaBUIIA TACAHKIAHIM. YpTaua
Ba ofrup nmapaxkamaru cuHOBUT KOA Ownan orpuran
OeMopriapia OFpUMK MHTEHCHUBIMIH Ba (DyHKIIMOHAT
Oy3wmnurap OwinaH OOFIHMK DKaHW aHUKJIAHTaH. by
aca cysk-xadTand Ty3wiIMalapHU Oaxounam OwiaH
Oup KaTopja SUUIMFIAHUII Y3rapUIUIapUHU XaM BH-
3yalnu3arcus KWIMII MyXUMIUTHHU Kypcartagu [4].
YTT cuHOBHan THUNEPTPOQHS, CUHOBUT Ba OYFUM
MYUAArd CYIOKJIUKHM AHHMKJIAIl UMKOHHUHM OepHIIH
ca0abnu, acocaH CysK y3rapuiuiapyu Ba OYFUM opa-
IuruHA Oaxosaml OWilaH YeKJIaHAaAWraH PEHTIEHO-
rpadusad  Tynampamy  [5,6]. YuuHUMpaH, WIMUAR
TaIKUKOTIAp XaKMHUHUHT opTHO Oopumm KOAHHHT
CTPYKTYpaBUH MapaMeTplapuHH - MEHUCK 3KCTPY3H-
sICH, Xa(Ta KAIMHIUTH, OCTeO(HUTIap Ba CHHOBHAI
y3rapunuiapau - Oaxonamiga Y TTHUHT JUarHoCTUK
aXaMHUSATUHY TabKUAJAMOKIA. TH3MMIIM TaxJIuiiap
VYTT épnamuna MEHUCK SKCTpy3usAcuHM ymdamr MPT
OmyaH JIUArHOCTHK IKUXATAAH CONHIITHPUIAIUTaH

HaTWKaIap OCPUILMHM, IIYHUHTIEK, IOKJIaMa OCTHIA
MEHHUCK XOJIATW/ard siHajga SKKOJ Y3raphlulapHU
aHUKJIAIl MyMKUHJIUTHHA Kypcatau. By aca kacai-
JUK OFUPJIWTHUHHA CTpaTH(GUKAIWS KHINII Y4YyH
myxumaup [7-10]. Kymmmua TaakukoTiaap Meauan
MEHHUCK IKCTPY3MACH IOKJIaMa OCTHIa aHWKJIaHTaH/a
ximHuK cumnTomaruka Ba KOA xypcarkuunapu 6u-
JaH KOppeNsus KWINIIWHU Tacaukiaiau, Oy oaca
YTTHu KacaluIMK OFUPIMTHHUHT OHOMapKepHu cuda-
THA KYPUO YHKUIIT UIMKOHMHHN Oepamum [11-14].

Typrununpan, YTTHuHr OyfuM Ty3wiMana-
PUHHMHI THHAMHK XaTTH-XapakaTHHU OaxoJai KoOu-
JUSTH anoxuna non3apomuk kaco atagu. KOA Ounan
ofpuran Oemopiapja YTKa3WwIraH TaJKUKOTIap
IOpUII BakTUJA MEAHATl MEHHUCK SKCTPY3USCHHUHT
TUHAMUK YJIBTPATOBYII 0aXOCH CTAaTHK XOJaTlaru
VymyoBmapra HUcOaTaH — ce3mwnapiu  (apKIapHH
AHUKJAraHvuHU Kypcarau. by MexaHuk roxiaMarap
TAbCUPUHH aKC ATTHPAAU Ba OFPHUK MEXaHH3MH XaM-
Jla KacaJUIMK TMPOTPECCHSICUHU TYIIYHUIIIA MYXUM
axamusTra sra 6ymumm MymkuH [15]. Maskyp €xna-
IIyB JUHAMUK Ba rokiama ocrugaru Y 1T Texmupy-
BHHHU CTaTHK TAacBHpJAII yCyJUlapura KyImmMm4a pa-
BHIIJIa KYJUTAlll OpPKAIM OVFUM Ty3WIMaJapUHUHT
(hyHKITMOHAIT XOJIaTH XaKuAa SHa/la aHWK MabIyMOT
OJIUIII UMKOHHMHHU Oepanu [16].

bemmnaunnan, 3amonaBuil Tagkukoriaap YTT
épaMuga CMHOBHUT, MEHUCK JKCTPY3USCHU Ba OCTEO-
(dbutnapHr MEKIOpHUI OaxoJamt I0OKOpHU HHTEPEKCIIEPT
WIIOHWIMIIMKKA 3ra 3KaHuHu xamaa MPT natmxkana-
pu OWiaH KyWId KOPPETSAIUs KAJTUIITHHN KYpCaTAu.
By YTTHuUHT KIMHUK Ba WIMHH-aMaIui axaMUSITUHU
siHaza oumpanu [17-19].

Ontuaunpgad, YTTHM AWarHOCTHK  airo-
putmnapra kuputuiml KOAHM miaxcuilmalmiTupuiIrad
TaIIXUCIAIl UMKOHUSTIAPUHA KEHTaUTHPUIIA MYyM-
kuH. YTT KOA Owmian OOFIUK MaTOJIOTHK Y3rapu-
[OUIApHA - OYFUM CYIOKJIUTH, CHHOBUT, MEHHCK JKC-
TPY3USCHUHH - aHHMKJIAIIla peHTreHorpadusra Hucoa-
TaH KYNPOK UMKOHHAT Oepaau Ba MPTra kaparanma
KYNPOK KyJail XamjJa TaKpoOpuUi KyJulalra spoKId
ycyn 0ynu0, aifHWKca COFIMKHU CaKJIall pecypciiapu
YeKJIaHTaH IapouTiIapAa MyXuUM axamusrra sra [20—
23]. Huxosr, axomu Kapumm Ba KOA TapKaawiim-
HUHT OpPTHO OOpPHWIIM IIAPOWUTHIA TACBUpJAIl YCYJI-
JIAPUHUHT WHPOPMATUBIIUTH, MABXKYUTUTH Ba (yHK-
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IUOHAJUIMTUHU OLIMPUII 3pTa TalIXUC, KacaJIUK
MPOTPECCUACHHNA MOHHWTOPHWHT KWJIWII Ba JTaBOJAII
caMapaJopJuruHu Oaxonamga MyXdM OMHJI XHCO-
omananu. YTT oMok TyKnmanap y3rapHiuiapuHU,
OyFUM MYMIard Ty3WIMAaNapHUHI TUHAMUKACHHU Ba
(GyHKIIMOHAN XaTTH-XapakaTHHH Oaxoiaml OpKailu
JMUArHOCTUK TUIATOpPMaHH Ce3WIapiid  Jlapaxana
KCHTAWTUPHII CAJIOXUATUTAa dra OYnub, pEeHTreHo-
rpadus Ba MPTra acocmanran €HpanryBlapHU TYII-
mupanu [24-28].

ynnatt kw6, KOApma YTTHm xKymmam
Oyirua TaJKUKOTIAPHUHT JON3apONuru  Hadakat
paBmiaH, Oanky 3aMOHaBUH JIMArHOCTHK  ajro-
pUTMIIapra sHajga KyJai, AMHAMHK Ba (YHKIHOHAI
KUXaTnadH WHPOPMATHB YCYIUIApHU HHTETPaIus
KWIAII 3apypaTu OwiaH Xam Oenrwinanaan. By sca
KITMHAK HaATIDKaTapHU SXIIWIANT Ba TUATHOCTHK pe-
cypciapaaH OKWIoHa (oijanaHuIIra Xu3MaT Kuja-
T

MaTtepuannap Ba ycyiap. YOy TaaKuKOT
3aMOHaBUHM agaOMETIApHA TH3UMIIAIITHPHIN  DJIe-
MEHTJIapura sra OyiaraH aHaJWTHK IIapX [IaKiIuaa
amayra omupwind. Wmnauar makcaam 2022-2025
HuJuIapaa 4ol 3TWITaH MablIyMOTJIAp acocHia Th33a
oyrumu octeoaptposu (KOA)ma ynpTpaToByII BHU3Y-
ANMM3ATCUSCUHUHT JTHATHOCTHK aXaMHATHHHU, XYCy-
CaH, CTPYKTypaBuUi Ba (YHKIMOHAN MapaMeTpiap
HyKTaW Ha3apuaaH Oaxojamijgad uOopar dJu.
TaxJIMTHUHT acocuil BazugacH KacauluK OFUPIIUTHU-
HU aKC 3TTUPYBYM TaKPOPIAHAJWTAH YIbTPATOBYIII
MapKepJapuHU aHUKJIAIll, YIapHUHT KJIMHUK Ba PEHT-
TEHOJIOTHK KypcaTKuduiap OWiIaH KOpPPensIUsCHHH
fOaxonmam  XamjJa YCYJHH  CTaHAAPTIIALITHPUII
HYHaTMIUIapuHA OeNTrIanaad noopar Oy am.

Hampnap  xumupysu  PubMed/MEDLINE
MabIyMoTiap 0azacuia amanra omupuinan. Kunupys
Kapa€Huna Kyduparn kanuT cysmap Ba  Melll-
TEPMHUHJIAPHUHT  KOMOWHANMANApW  KYJUTaHWIIIH:
“knee osteoarthritis”, “ultrasound”,
“ultrasonography”, “meniscal extrusion”, “synovitis”,
“cartilage thickness”, “dynamic ultrasound”, “weight-
bearing ultrasound”, “diagnostic accuracy”. Kuaupys
2022 vwmn 1 sHBapman 2025 #mn 31 nmexaOprada
O6ynran maBpHu Kampab onnu. Taxjawira TYIUK Mar-
HU MaBXyJ[ OYNTaH WHTIIN3 THJIUAArH MaKoJanap Ku-
putunad. KuaupyB cTpaTerusCHHUHT CEe3THPJIMTHHU
ommpuin Makcaauaa AHJ[ Ba OP maHTUKui omepa-
TopnapuaaH GpoiaaTaHUIIH.

[[apxra opurnHam KIMHAK TaAKUKOTIAAp (Tpo-
CIIEKTHB, PETPOCIIEKTUB Ba KPOCC-CEKLIMOH), IIyHUH-
roek, KOApa ynpTpaToByll mNapameTpiaapuHUHT
MHUKAOpUH O0axOCHHM ¥3 HWYMra OJITaH TH3UMIIH
mrapxjap Ba MeTa-TaxJiuiap Kuputuiaan. Kupurum-
HUHT MaxOypuii maptu cudaryaa yIbTPaTOBYUI
TEKITNPYBU METOIANKACHHUHT aHWK TaBcu(pu Ba cra-
TUCTUK TaxJIWJI HaTWKaJapUHUHT MaBXyIJIUrd Oe-
rwnagan. UlyHUHTIEK, yIbTpaTOBYII HaTHXaJlapH
peHTreHorpadusi €KM MarHUT-pe30HaHC ToMorpadus

OwiaH COJUINTUPWITAH TaJIKUKOTIAp XaM Kypuo
YUKWIAW. XaWBOHIapAa YTKa3WiraH TaAKUKOTIap,
Ky3aryB conu 10 Hadapaan kaMm OyiraH KJIMHUK XO-
JaTiap, MHUKIOPHHA TaxJIMICH3 Makojajgap Xamja
(hakaT MHTEPBEHTCHOH MYyOJakajapra OaFvIIUIaHTaH
HILIap TaXIWIJIaH YuKapu0 Tanutanau. TakpopiaHa-
JUraH HaMmyHara osra JIyOJNMKaT MakoJiaiap TYIUK
MaTH OOCKMYH/Ia YHKAPUIIIH.

MaxonanapHu capanain UKKH 0OCKU4YIa ama-
ra ommpuiau. Jlactinab capiaBxa Ba aHHOTaUUsIAP
TaxXJ 1M1 KHJIMHUAO, KUPUTHII ME30HIApUra MOCIUTH
Oaxonannu. Keiinaru 00CKuYa MOTEHTCHA MOC Ke-
JyBYM MAaKOJAJapHUHT TYIUK MATHH YPraHuIu.
Metonosioruk TadoByTIap 03ara KejraH XxoJuiapiaa
Kapop MeE30HJap acocHJa KaWra TaxJIWI OpKaiu
KaOyJl KWIHHIH.

Kuputwiran TagkukoTiapaad JIu3aiH TypH,
TaHJIaHMa XXMM, OEMOPJIAPHUHT €111 Ba KIUHUK XY-
CYCHSITIIapH, KYJUIAHWITaH YJIBTPATOBYIN Mapamerp-
napu (Meaual Ba jarepall MCHHCK 3KCTPY3USsICH, COH
cysTm XaTacH KAJWHJIWNTH, CHHOBUT, OYFUM
CYIOKJIUTH, OCTeo(pUTIap), AMHAMHUK EKU FOKJIama
ocTuard 0axojam MaRXyJIUTH, CE3THPIIMK Ba CIie-
MUPUKITHK KYypcaTKU4Iapu Xamjia HHTepoocepBep Ba
HHTPaoOCepBep HIIOHWIMINK Japakaliapu TYFPUCH-
JIary MabIyMOTIIAp aXXpaTHO ONWMHIU. AWHUKCA, YITb-
TpaToByIlI KypcaTknuiapuHuHr Kemnrpen—Jlawpence
Oyiirua pEeHTICHOJIOTHK Japakanall Ba OFPHUK XaMza
(yHKIMOHANI XOJaT KIMHHK IIKaxajgapu OWjaH Kop-
PENAHUICUTA ATOXHUIA YBTUOOP KAPATUIIIH.

Kuputunran tagkukomiap cudaTu yiabTpaTo-

BYII TPOTOKOJWHHWHT AHWKIWTH, YITYOBIAPHUHT
CTaHJAPTIAAMTUPWITAHIIATH, OSTAJIOH YCyJl OuWiIaH
“kyp”  CONMIITHPUIN  MAaBXYIJUTH, CTATUCTUK

TaXJUIIHUHT aJeKBaTJINTH Ba HATWXAJIAPHU TYIIUK
TaKIUM JTHIN Me30HJapu acocupa OaxonmaHan. [u-
3aifH Ba METOJMKAJIaTd TeTepOTreHIMK cababmu ¢dop-
MaJl MeTa-TaxJIW YTKaswiMaaw. TaxJmia TaBcHUHU
xapakTepra sra Oynu0, OapKapop KOHYHHUSTIapHH
AHUKJIAII Ba TYPJH YIBTPATOBYII MTapaMeTpIapuHHHT
OUAarHOCTUK KYPCATKUWIAPUHU Y3apO COMUILTHPHII-
ra KapaTuIIH.

TaAKUKOT WITapy YON STHITaH MabIyMOTIAp
TaxXJIWINra acOCIAHTaHJINTH Ba WHAMBUAYaN KIMHUK
MaTtepuan OWIaH WIUIANIHA Y3 WYUTa OJIMaraHInrd
cababmm, MaxallIuil 3THKAa KYMHUTACH PyXcaTh Tanad
STUIMA/IH.

Harmxamap. 2022-2025 ivwiapaa  von
STUIITaH WIMHUA MaHOaNap TaxJIMIIA HATIKACHAa TH3-
3a Oyrumm ocreoaptposu (KOA)ma ynbrparoBymI
BH3YaIH3aTCUSCHHI KYJUTAITHAHT Oapkapop
HYHaIMIIIapy aHUKJIAHKUO, yJap CTPYKTypaBuil y3ra-
pULIIApHY, SULTHFJIAHWUII OeNTHIapUHU, JHHAMUK
OMOMEXaHMKAaHH Ba YCYJIHUHI TaKpOpJIaHyBYaHIHUTH-
HA Oaxoyam OwjlaH OOFIMK DJKaHU KYpPCaTHIIH.
MabayMOTIapHA YMYMIIAIITAPHII 3HT FOKOPH JHa-
THOCTHK Ba MPOTHOCTUK axaMmusTra sra OynraH aco-
cHii coHorpa MK MapaMeTpiIapHu aXpaTHO KypcaTHIl
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MMKOHUHH Oepau. 3aMOHAaBUH TaIKUKOTIap yIbTpa-
TOBYII TEKIIUPYBH CTPYKTypaBWi >KAXataaH udoa-
nanran KOAHu, aitnukca Kellgren—Lawrence 6yiin-
ya |-V Gockuunapa aHuKIamaa I0KOPH CE3THPIINK
HaMoWuII dTUINUHA Tacaukiaanu. YTT ocreodurnap,
OYFHM HMYMJard CYIOKJIMK Ba CHHOBHUTHH CaMapaiH
BU3YAIN3aTCUsl KU, ITYHUHTEK MEHHUCK dKCTPY-
3USCH Ba COH CYSTH XaTacu KaJMHJINUTUHA MHKJO-
puii Oaxomam WMKOHMHH Oepaau. PeHtreHorpadus
Oowran commmrupmwiragaa, YT T oMok Tykumarap-
JaTd Y3rapuIUIapHH, XyMJaJaH CHHOBHAII THIIEp-
Tpodus Ba UHTPAAPTUKYIISP CYIOKIUKHH aHHKJIAIIAA
yerynwnuk — kypcarau.  bupok  KOAHuHr spta
Oockuunapua, aiHUKCA MEHHUCK OJKCTPY3WACH EKU
xadTa HyKCOHJapu sKKoy Oynmmaranna, YT T ce3rup-
JUrM 4ekjaHraH OYymu0 konmokma. MPT Owunan
TaKKOCHAIll MeIrual MEHHCK JKCTPY3WSICH Ba OYFUM
CYIOKJIUTMHHA ~0axojamjaa IOKOpH KOPPEISLUSHH
KYypcaTau, aMMO 9yKyp UHTPAapTHKYJIP Ty3WIMaa-
PHH, XyCycaH OJII Ba OpKa XOUYCHMOH OOfJIamMJIapHH
Bu3yanu3arcust kunuuiga YTT MPTaan optia Kona-
mi. Meaman wmeHuck skcrpysusicn (MME) osnr
TaKpopJiaHyBYaH Ba KJIMHUK JKUXATAAaH MyXUM Tapa-
MeTp cudaruga axpanub® uukaud.  Kymuwmik
tagkukotaapna MME nmapakacu Owmnman Kemmrpen—
Jlawpence 6yinua KOA orupauru ypracuna Kywin
KOppEJSIUsl aHUKJIaHTaH. JKCTpy3us >3 MM OynraH-
na -1V 6ockry MaBKyUIMTH SXTUMOIH CE3UIapIH
omrad. [llyauaraek, MME Ba WOMAC xamna VAS
IIKaajgapu OyHUYa OFpUK WHTSHCUBIUTH YpTacuia
OOFNUKJIMK aHUKJIaHTaH. by MEHHCK SKcTpy3usicH
Hadakar MOpP(OJIOTHK, OANKH KacalIUK IPOTPECCH-
SCUHUHT ()YHKIMOHAT WHIMKATOPH IKaHWHHU Kypca-
tagn. IOKIaMa ocTHaaru ynbTpaToBYII TaaKUKOTIIA-
pU THK TYpraH XO0JIaT/Aa dKCTPY3usl KHUMAaTUHUHT ET-
raH xoJyiatra HucOaTaH ONIWINMHE KypcaTam, Oy dca
MEHUCKHUHT  (DYHKIIMOHAT OCKApOPJIUTHHU  Tac-
JTUKJIAiIn Ba WenrxT-bearing 6axoalllHuHT axaMus-
TUHY Tabkuanaiau. CoH cyaru xaTacu KaluHINTH-
uu (OCT) ynprpatoBym Epaamunaa ymaam KOAHHHT
PEHTTEHOJIOTUK OFUPIUTHA OWJIaH CTATUCTUK KUXAT-
JIaH aXaMUSITIH OOFIUKIMKHA HaMoWuII 3Tau. Xadra
KaJTMHIUTA <2 MM OYJHIN KaCATMKHUHT FOKOPH
OockuuwIapy Ba TeHepalu3alMsjaHTaH OCTe0apTpo3
Ounan Oornuk Oynau. CTaHgapTIalITHPHITaH IPo-
TOKOJI Ba €Tapiy Taxpubara sra onepaTop IIapOUTH-
ma FCT yI4oBHHMHT TaKpOpJaHYBYAHIUTH ypTada-
IOKOpH 1€0 0axoJiaHIi, OUPOK TYPJIH TAIKUKOTIIApIa
CEHCOp dYacTOTach Ba CKaHepjam Oypuaruiaru
(dapkyiap METOJMK BapHaOCIUIMKHU F03ara KeJITHUP.IH.
CunoBuT Ba 0yruM nmumnaru cyroxmmuk YTT opkamm
aHMKJIAHTaHJla KJIMHUK CUMITOMAaTHKa OWIaH yprada
Koppensus kypcarad. CHHOBHANT THHEPTPOodhHUsS Ba
Jommiep opkaiy aHWUKJIAHTaH THIIEPBACKYJISpHU3aT-
CHUS KYTIMHYA OFPUK CHHAPOMH KYyWIH OYyIraH 6emMop-
mapra  kysatwiau. YTT MuHUMan MUKAOpIAru
CYIOKJIMKHM XaM aHHKJaMa [OKOPH CE3THUPIINK
KypcaTau Ba peHTreHorpadusara HucOaTaH sUIAFIA-

HUII OeITUIApUHA dPTa aHUKJIAll MMKOHHHU OepIiu.
Aipum Ttankukotinapaa cuHoBuT KOA mporpeccu-
SICHHUHT MYyCTaKWJI OMWIN cudaTrga 0axoJaHau.

JuHaMuK Ba rOKJIaMa OCTHIArd OaxoJam ¥c-
TUKOOJUIM WyHamu cudatuaa Hamo€H Oynan. Xapa-
Kar €KW MeXaHWK IOKJaMa BaKTHJIa MEHUCK XOJaTH-
HUHT Y3Tapulld aHUKIaHHO, Oy CTaTMK TacBHpIALI
yeyiiapuaa Kain STuiaMaiauran QyHKIHOHAT XYy-
cycusitnapau akc 3rtupau. Crtpecc-YTT menuan Ba
naTtepan OeKapOpIMKHH MHUKIOPHUH Oaxoyall HMKO-
HUHM OepIy Xamza PeHTI€H-CTPecC ycysn OulaH co-
JHIITHPTaHa ce3uaapiu ¢papk aHuKIaHManu. by sca
METOMJIADHUHI  CONUIUTUPWIAAWIAHIMTUHA  Tac-
JUKJIaNIn.

Kynuunuk TaaKukKoTIap yJIbTPATOBYII TMapa-
METpJIapUHUHT KJIWHUK OFPUK Ba (PyHKIHMOHAT
YEeKJIAaHWII INKajajgapud OwiaH ¥yprada papaxana
OOFNIMKJIMTUHA KypcaTau. ODHr KYWId KOPPesus
MME Ba FCT yuyH ky3atwigd. bupok xed Oup ma-
pamMeTp KIMHUK OFUPJIUKHH MYTJIAK aHHUKJIOBYH
Kypcatknu cudaruga HamoéH Oynmmanu, 0y KOAnma
OFPUKHUHT MYJITU(aKTOpUal TAOMaTHHH KypcaTaiH.

HuTepoOcepBep Ba mHTpaoOCepBEp Takpopa-
nyBuaHauk MME Ba ®CT yuyH ypraua €ku IOKOpH
Japaxana OaxoiiaHA¥, aMMO HaTIDKajaap OIeparop
TakxprOacura ce3nnapiy aapaxana OOFIMK 3KAHIUTH
TabKUJIAHH.

YMyMaH onranpa, Taxjui Hatwkaigapu KO-
Anma YTT y4 mapaxkaid MOJEIMHH IMAKIJIAHTHPHUII
HMKOHUHM Oepanu: CTPYKTypaBHUH (MEHHCK 3KCTpY-
3usAcH, XadTa KaluHIUTH, ocTeoduTiap), sUUIMFIIa-
HUII (CHHOBHT Ba CYIOKJIHK) Ba (DYHKITMOHAN (JUHA-
MUK Xamja IoKJiamMa OCTHAard Oaxouair). Ym0y aa-
paKaJIApHU SITOHA CTaHAAPTIALITUPUIIraH IIPOTOKOJI-
ra MHTEeTrpauysi KWIKMII UCTUKOOIM HyHanum cuda-
THaa 0axosaHIu.

Myxokama. Onunran Hatmwxanap 2022-2025
Hutapia yJabTPaToOBYLI BU3YaIM3aTCHSICH METOZO-
JOTUK TpaHchopMalus OOCKWYMHU OOIIIaH Keuupa-
érrannan kypcataan. MME >3 MM KypcaTKMYUHHHT
IOKOpH OOoCKuuiIap OmiiaH OOFIMKIWTH YHHU CTPYKTY-
paBuii Omomapkep cudaruna Kypub YMKHAI UMKOHU-
HU Oepamy, OMPOK 3KCTPY3Us MYCTaKWI MaTOJIOTHS
sMac, Oalku Meanan OYIMMHHHT KOMILIEKC MEXaHHK
JNEKOMICHCAMACUHN akc dTTupagd. LlyHuHrzaek,
TYpiWM  TAAKUKOTIApJa YIYOB  METOJMKACHHUHT
(bapkIaHUIIK CTaHAAPTIAIUTUPUIIHE KUAWUHIAIITH-
panu. ®CTHUHT IHArHOCTHK axaMHsATH MaBxKy[l OYiI-
ca-na, YTT xadranunr dakar oix ro3aiapuHu BH3Y-
anu3arcus Kumumm cababnu Oy KypcaTKud KHCMaH
nHauKaTop cudaruma 6axonanumu jJo3uM. CHHOBUT
OFpHUK Ounad O0FnuK Oyica-na, yHUHT cabal-HaThka
aToKacH Mypakka0d Ba MyITH(MAKTOpHAT XapaKTepra
sra. JlnHaMuK Ba IOKJIaMa OCTHIAru Oaxonam WHHO-
BammoH #yHamum 0ymm0, YTTHu cratmk mopdoo-
UK ycylaaH (QyHKIMOHAN AWarHOCTHKAa BOCHTACUTa
aitmanTupaan. bUpOK TPOTOKOIApHUHT Bapuader-
JIUTY KEHT KIMHUK KyJutamHu yeknangu. YTT peHt-
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reHorpadus Ba MPT ¥ypracunma opaivk MO3UIMSIHH
srajulaiiin: y Kyjiaid Ba HypJaHHIICH3, OMPOK UYKYp
MHTPaapTUKYJSIp Ty3wiMmaidapHu Oaxonampga MPT-
JaH OpTAa KOoJagu. DHI MyXHM YEKJIOB OIlepaTopra
OOFMUKJIMK Ba CTaHAAPTIAIITHPWITaH MHKIOPHUI
mKanaiapHuHr Hykmuruaup. llyHra kapamaid, pa-
JTUOTYIKWHIA TaXJIWJI, aBTOMATIAMITHPWITAH YITdanl
Ba TeNEeMEIHIIMHA TEXHOJIOTHSIAPUHUHT PHBOXKIA-
HUIIKA KENTYCHAa TaKpOPJAHYBYAHIUKHU OIIUPHII
WMKOHHHHU Oepaiu.

Xynoca Kunmub aiTraHma, yJIbTPaTOBYII ai-
nakadoH MPTHuHT “ap30H MyKOOWIM~ 3MaCIIMIMHU
nucbotnaau. DHaU Bazuda - YHH KIHHUK Kapop Kady
KWIMIIHUHT ~ CTPYKTypaBMH Ba CTaHIapTIAIITH-
pWITaH BOCUTACHTa alTaHTUPHIIIHD.

Xyaoca. 2022-2025 imnnapaaru 3aMOHaBUH
MaBIyMOTIIap TH33a OyFuMu octeoapTposuma (KOA)
yIbTPaTOBYIl  BHU3YalM3aTCUSCH €pJaMud  yCyln
MaKOMH/IaH YMKNO, KaCaJUIMKHH TAIIXHCIAIl Ba MO-
HUTOPUHT KWIHMIIAA CTPYKTYpaBHii-(yHKIHMOHAN BO-
cuta cudartuga axaMmuaT KacO JTaéTraHWHU Tac-
JUKIaWau. DHT FOKOPU TaKpOpJIaHYBUAHJIMK Ba KJIH-
HHUK axaMUsTTa dra COHOrpaduK mnapamerpiiap Memu-
aJI MCHUCK DKCTPY3HSCH, COH CySru XaTach KaJllH-
JIMTH Ba CHUHOBHUT Oeirwjapu xucoOjaHaaud. Yoy
kypcarknwiap Kemnrper—JlawpenCe O0yiinda peHTre-
HOJIOTHK OFHpJIUK OuiiaH ©OapKapop KOppeIsIusSHH
HAMOEH dTaIy Xamza alpuM XoJulapia OFpUK CHH-
JIpOMHU Ba (DYHKIIMOHAJ YEKJIAHWII Japakacu OWIaH
OornuK Oymaau.

JluHaMMK Ba IOKJIaMa OCTHJIaru yJbTPaTOBYII
baxomamr KOAHW Bm3yaim3arcus KWIHIIOA cudat
KUXATOAH SIHTM OOCKMYHM TaIKWI d3Taau. Yoy
€H/TanTyB MEXaHUK CTPECC IIapOUuTHAa OVFUM Ty3WII-
MAaJIAPUHUHT XaTTH-XAPAKaTUHHU TaXJIAI KWJIHAI HM-
KOHMHU Oepamu. byHaal GyHKIIHOHAT MabIyMOTIap
CTaHAapT peHTreHorpadusaga MaBxyn smac Ba MPT-
Jla JeKJIaHTaH Japaxama onmHanu, 0y aca YTTHmHT
JUarHOCTUK alrOpUTMJAru ¥y3ura XoC YpHUHH
Tapkuanainy. FOkmama mapouTHia MEHHCK XOJIaTH-
HHUHT Y3rapyiivHA Ba OEKapopiMKHU Oaxojaml HM-
KOHUSITH KacaJUIMK MPOTPECCHACHHUHT OMOMEXaHHK
MEeXaHWU3MJIApUHHU YyKyppOK TyIIyHHINTa €pmam Oe-
paau.

llly Oumman Oupra, ycyl MyXMM YeKJIOBIapra
ara. Oneparopra OOFIUKIMK, Ya4Yall MpOTOKOJUIAPHU-
HUHI SITOHA CTaHJAPTUHHUHI WYKIUTH Ba MUKAOPUI
HIKaJIAJTaApHUHT YHUpUKAUs KuiuaMaranaura Y TT-
HU XalKapo KIWMHWK TaBCUsUIapTra HWHTETpaIus
KWIMIIHK ~ Mypakkabnamrupagyn. Hamp atunran
TaAKUKOTIAPHUHT  TETePOTEHIIMTH  HATIKAIAPHH
TYFPUAAH-TYFPU COJMIITHPHUII UMKOHHWHHU YeKJIaiau
Ba STOHA METOOJIOTHK EHIANTyBra 3ra Ky MapKa3iu
TAAKUKOTIIAp 3apypPIUTHHU KYpCaTaaH.

YBTpaToByll BHU3YyaIM3aTCHAICH PEHTTEHO-
rpa¢usi €KM MarHUT-Pe30HaHC TOMOTPadUsHUA TYIHK
anMarnTupMmaim, Oupok ymapuau Tynaaupanu Ba KO-
AHUHT IOMIIOK TYKMMa XaMJa SJUTUFJIaHHUII KOMIIO-

HEHTJapUHU KyJai, XxaB)cu3 Ba ITUHAMUK Oaxoaml
nMKoHUHH Oepanu. Kenrycumaru TamkuKOTIapHUHT
SHT UCTUKOOJUTH HYHAIHMIIUIAPU MEHHUCK SKCTPY3HSICU
napamMeTpliapuHi  CTaHIApTIAITUPUIL,  xadTaHu
MUKJIOpUH OaxoJianl MOJACIUIAPUHU HMIIUTA0 YUKUII Ba
IOKJIaMa OCTHJAr¥ TEKITUPYB MPOTOKOJUIAPUHH amMa-
TUETra XKOPHUH dTUIIIAH HOOpaT.

Tuszza OYFUMU 0CTE0APTPO3UAA YIBTPATOBYIII-
HU CTPYKTypaBuUil Ba (yHKIMOHAI Y3rapuIUIapHA
KOMIUIEKC Oaxousain BocuTack cudaruaa Kypuo
YUKHUII JIO3UM. Y KacaJUIMK MPOTPECCHACH XaBPUHH
crparuuKanys KWIMII Ba JaBOJall caMapagopiii-
TUHA MOHHWTOPHHT KWJIHIINA KaTTa CATOXUATIA dra.
VY CynHUHT KeWHUHT'H PUBOMKIIAHHUIIHA YHHHT METOJ0JI0-
UK YHUQHUKAIMIACH Ba KIMHUK Kapop KaOyJ KPUTHII
AITOPUTMIIAPUTA WHTETPAIUs KWIMHUIIH JTapakacu-
ra 60FImK OVmamu.
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Y/IbTPA3BYKOBBIE BHOMAPKEPBI
OCTEOAPTPO34 KOJIEHHOI'O CYCTABA:
JAUATHOCTHYECKAA HEHHOCTb,
KITHHUYECKAA KOPPETALIUA H
HAIIPABJIEHUA HA CTAHJAPTH3AILIHIO

A6oynnaes A.M., Hpucmemos M.3., Mancypoe o L1

Peszrome. Bseoenue. Ocmeoapmpum KOAEHHO20 Cy-
cmasa A6asemcst OOHOU U3 eOYUUX NPUYUH 60U U PYHK-
YUOHANLHOU  UHBATUOU3AYUU 83DOCN020 Hacenenus. He-
CMOMPs HA WUPOKOe NPUMEHEeHUe peHmeeHozpagduu u
MASHUMHO-PE3OHAHCHOT  moMo2paguy, YIbmpazeyKoeds
suzyanuzayus npuobpemaem 6cé 6onvulee KIUHUYECKOe
3HaQueHue 061az00aps 0OCMYNHOCMU, OMCYMCMEUI0 UOHU-
3UpYIOWeco UIYUEHUs U BO3MONCHOCIU OUHAMUYECKOU
OyeHKu cycmasHwvlx cmpykmyp. Mamepuanvl u memoovl.
IIposeoén ananumuueckuii 063op nyoruxayuu 2022—2025
20008, UHOEKCUpOBaHHbIX 8 baze danuvix PubMed, noces-
WEHHBIX  OUACHOCIMUYECKOU MOYHOCMU U  KIUHUYECKOU
SHAUUMOCIU YILIPA3EYKOGOU 6U3YATUIAYUU NPU OCHIEO-
apmpume KoneHHo20 cycmagad. B ananuz exmoyanuce opu-
SUHATbHBIE UCCTIEO08AHUA U Ccucmemamuieckue 0030pbl,
cooepaicawyue KOTUUECMBEHHYIO OYEHKY YIbMPAa38yKOGbIX
napamempos U Ux KOppeiayulo ¢ peHmzeHOoN02UYecKol
MAACECIBIO U KIUHUYECKUMU WKATaMu 60U U (DYHKYUU.
Pezyromamor. Haubonee 3nauumvimu conozpaguueckumu
napamempamu OKA3anuch MeOUanbHAs IKCMPY3us MeHuc-
Ka, Mmomyuna O6eopenHo20 XpAwja U NpusHaKu CUHOBUMA.
DKempy3ua MeHucka npoOoemMoHCMPUpo8ana yYCmouuugyo
CBA3b ¢ PEHM2eHONo2UYecKol cmaoueti 3a00ne6anus u
KAUHUYECKOU CUMNMOMAMUKOU. YIbmpasgykosas 6usya-
AUAYUS. NOKA3ANA BbICOKYIO YYECTEUMENbHOCb 8 Bbl6-
JIeHUU 80CHANUMENbHBIX USMEHEHUll U CYCIMABHO20 BbINO-
ma. Junamuueckas u HASpy304HAsL OYeHKA NO360NUNA 6bl-
A6NAMb QYHKYUOHATbHBIE USMEHEHUs NOJOJICEHUS MEHUC-
Ka, HedoCmynHvlie Npu CMAaHOApmMHOU penmeeHozpaguu.
3akniouenue. Yivmpazeykoeas eusyanuzayus obradaem
BbICOKOU  OUASHOCTNUYECKOU  YEHHOCMbIO NpU  OYeHKe
CMPYKMYPHBIX U 80CHATUMETbHBIX USMEHEHULl NPU 0Cmeo-
apmpume KOJIEHHO20 Cycmasa u npeocmasiiaem nepcnex-
MUBHBL UHCIPYMEH (DYHKYUOHATBHOU CcImpamu@urayuu
3abonesanus. Cmandapmuzayus. MemoOuKu AGAAEmcs
KAI04e8blM YCI08UEM e€ UHmespayuu 8 KiuHu4eckue pexko-
MeHoayuu.

Kniouesvie cnosa: ocmeoapmpum xonennozo cy-
cmaea; yibmpaseykoeas u3YaIu3Ayusl, MEHUCKOB8A IKC-
MpY3us;, MOMWUHA XPAWA, CUHOBUM, OUHAMUYECKAS OYeH-
Ka,; HA2py304HAA OUASHOCMUKA.
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