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Pesrome. Xosupeu eaxkmoa ynompamogyui mexwupysu (YTT) maceupiu meKuwupysHuHe 9He MABIYMOMAU YCYLa-
pudar 6upudup. Vsumune nopmamuenuzu, Kyiauiueu, amMaied OWUPUWL Me3Nu2U, HUCOAMAH ap3omaucu 6d Kapuuu
Kypcammanapuune oeapiu UyKiueu my@atiiy yiempamogyus meKuupysu Hagaxkam mawxuc Kyuuui, 6aiKku 0agorau cu-
Gdamunu baxonaw yuyn xam camapanu ycyn oyaub Kkypunaou. Ywiby ycyn nain-6oinam annapamu, SUaiui moeat, Kopmu-
KAl CYSK 6d NapaapmukyIap 10MuoK MyKUMAAApHU 8U3YAIU3amcus KUIUuWod sHcyoa Mavaymomau 6yaub, peemamonos-
HUHZ OUACHOCMUKA 64 0d80JIaWl UMKOHUSMIAPUHU CE3UNAPaU 0apaicadd KeHeaumupaou 8a 0donaul camapadopiueutu
HAzopam Kuiuwl UMKOHUHU bepadu. Yuoby wapxoa peemamoud apmpum, 0Cmeoapmpum, CHOHOUIOAPMpum, nooazpa 6a
cunepxonecmepunemus myailiu nauiapHuHe WUKACMIaHUWU Kabu Oup Kamop peMamonoux KacaitukiapHy mauwxuc-
aawioa yriempamogyuoan ouoaiaHul UMKOHUSIMIAPU MYXOKAMA KUTUHAOU. Peemamuk Kacauiiukiap OuazHoCmurkacuod
conovnacmoepagus (IOMuOK MyKUMa MysuIMAIGPUHURS IACMUKIUSUHY AGHUKIAW2A UMKOH bepadu2an ycyn) dat ¢oiioa-
JMAHUW UMKOHUAMAApYU Xam Kypub uyukuiean. Myannugnapnune guxpuea Kypa, conosnacmospagpus me3 opaod KIUHUK
amanuémoa nauiap, MywaxKnap 8a ueamMeHmiapoacu OUOMexaHux y3eapuuiapru anukiaul, WyHuUHe0ex, 0asoiaul cama-
paocopaucuny 6axonawi yuyH OupuHuu 0apaxcany OUAeHOCMUKA YCyau cugpamuoa Mycmaxkam ypHawuwu Mymxut. Tasnu-
Xapaxam annapamuHyu Yibmpamosyu meKuupyeuoan Ymxauul wu@oKopHune OUaeHOCMUK 64 Mmepaneemux UMKOHUSIM-
JIAPUHU Ce3UNapau 0apaxcaod ouupaou.

Kanum cyznap: Pesmamux xacannuxnap, Tasnu-xapaxam annapamunune y1empamosyus mekuupyeu, ocmeoapm-
pum, CROHOULOAPMPUM, PesMAmMoud apmpum, nooazpd, COHOINACOPAPuUs.

Abstract. Currently, ultrasound examination (US) is one of the most informative methods of imaging examination.
Due to its portability, accessibility, speed of implementation, relatively low cost and almost complete absence of contrain-
dications, ultrasound appears to be an effective method not only for diagnosis, but also for assessing the quality of treat-
ment. This method is highly informative in visualizing the tendon-ligament apparatus, hyaline cartilage, cortical bone and
para-articular soft tissue, which significantly expands the diagnostic and treatment capabilities of a rheumatologist and
allows monitoring the effectiveness of treatment. This review discusses the possibilities of using ultrasound in the diagno-
sis of a number of rheumatological diseases, such as rheumatoid arthritis, osteoarthritis, spondyloarthritis, gout, and ten-
don lesions due to hypercholesterolemia. The possibilities of using sonoelastography (a method that allows you to deter-
mine the elasticity of soft tissue structures) in the diagnosis of rheumatic diseases are also considered. According to the
authors, sonoelastography may soon become firmly established in clinical practice as a first-line diagnostic method for
identifying biomechanical changes in tendons, muscles, and ligaments, as well as assessing the effectiveness of treatment.
Conducting an ultrasound of the musculoskeletal system significantly increases the diagnostic and therapeutic capabilities
of the clinician.

Keywords: Rheumatic diseases, ultrasound of the musculoskeletal system, osteoarthritis, spondylitis, rheumatoid
arthritis, gout, sonoelastography.

Kupnm. Byrum kacaumkiapy MyaMMOCH Mypak- — TPaBMaToJIOT, PEBMAaTOJIOT, PeabMInTONIOT, (U3HOTEPaTIeBT
Kabiauruya KOJIMOKJAa Ba TYpJIM COXa MYTaxacCHCIapuHH  Ba Oommkamap.
Kand KWiraH XOJiAa TAIlIXWC KyHWII Ba JaBoJjamira KOM- 2020 iun xonarura xypa, Poccusina TasHu-xapakar
TUIeKC EHJAIYBHH Tanad KUIaau: Hyp TAIXWUCH, OPTONE/A-  THU3MMH KacaJUIMKIapuHUHT Tapkanuiy 100 MuHr axonura
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14 247 tann Tamkun stou. E.A. Tamymko Ba E.JI. Haco-
HOBa MabJIyMOTIapura Kypa, SMHUAEMHOJIOTHK TaIKUKOT
JTABOMHJIA OJIMHTaH PEBMAaTHK KaCAUIMKIAPHUHI XAKUKUH
Tapkaiuiiu peeMarous aptput (PA) ydayH pacmuii cratu-
ctukanad 2,5 6apasap, ocreoaptput (OA) yuayH 5 Gapasap,
CHOHAWIOAPTPUT yuyH 3,5 OapaBap Ba OMPHUKTHUPYBYH
TYKUMAaJAQPHUHT TU3UMIIM KacalUIMKIApH ydyH 3 OapaBap
IOKOPH.

AXONUHUHT AesApiu Oapua &m rypyxjiapuua ydpa-
M, CypYHKaJIW KEUMINTra MOHMUINTH Ba PEBMATHK Kacal-
JUKJIAPHUHT 0apKapop PUBOXKIAHUWILU YJIapHU 3pTa Talll-
XHUCJAIIHUHT MYyXUMJIWTHHM Oenrunaian. Kacammmkau
apTa OOCKMY/IA aHUKJIAII JOMMHUN HOTHUPOHIIUK, Xa€T CH-
(aTUHUHT ce3wiapiaM Macaiiuiny Ba JABONAHWII HapXu-
HUHT CEe3WJIapiid AapaxkaJa OIIUIIUHU OJIAWHH OJIUII HM-
KOHUHHU Oepanu.

X03Upru BakTAa yIbTPATOBYII MabIyMOTIapu OUp
KaTop KacaJUIMKJIapHU TacHHU( A Me30HIapura KUPUTHII-
rad. lynnait xummb, cyomentonn OypcHT, WKKH OOILIH
TEHOCHHOBUT EKM €JIKa CHHOBUTHHHMHI MaBXXYyJJIUTH PEB-
MaTuK MOJMMHAITHS ydyH EBpoma peBmMaTm3Mra Kapiiu
auracu (EULAR) TacHu¢man Me30HIapura KAPUTHITaH.

Xap Oup OYfuM ToFail OmsaH KOIIAHTAH CYSKIap-
HUHT OYFuM [o3ajapuaaH, OyfruM OYIIIHFU Ba OYFUMHH
¥pab TypyBuM Ba Ooitmamyiap OWaH MyCTaxKaMJaHTaH
OyruM xanracumaH uOopar. BYFUMHUHT Kymmumua 3ie-
MEHTJIapura MeHHUCKiap, OyFuM wumparu Ooiinamiap Ba
cecaMacUMOH Cydkiap KaOu Ty3wiaMmanap  KUpajau.
ByrumMHM XOCWIJI KWITyBYH CYSIKJIAp YJIBTPATOBYILIHU TYIUK
aKC OSTTHPaIM, WIYHUHT YYYH YIApHH XaXMIH KYpHII
MYMKHH 3Mac. YJap KeHT aKyCTHK COsl KOJIUPHO, 9XOTeH
YM3UKJIU XOCWIANAp IIaKIuia xownamanu. ['nanus Torait
oJlaT[ia TOp TUMO- €KUM aHEXOMK TacMa INAKJINAA KYpHHAIH,
YHUHT TY3WIMIIM Ba KaJWHIMIH 3XOrpaduk >KHXaTIaH
Gaxomarnm MyMkuH. Karcyna dakar inpuk Oyrummapia
xoinamaan. KyHnananr kecumaarn MEHHCKIap TOMOTEH
ya0ypyak 3XOreH 30Hajlap KYpUHHIIUAA HaMOEH Oyiamu.
Oxorpadusi yNapHUHT TY3WIMIIN Ba SXJIWTINTHHA
Oaxouanl, HIYHUHTAEK, OYFUM OYIUIMFUTA TYHMIWIIMHH
aHWKJIAm WUMKOHWHHU Oepamu. Byrum Ooiimammapu Owp-
Oupura vankamn® KeTraH Kydcu3 5XOTreH YH3HKIap
KYpUHUIINAA Ky3ra TalDlaHaAd. 3aMOHAaBUH FOKOPH
AQHMKJIMKIArd CeHcopiap YIapHUHT TY3WIMIIUHA aH4a
SXIy 0axosaiira UMKOH Oepaau. Byrum Oyunumru Top
aHeXoreH 30Ha KYpUHHAIINAA TacBHUPJIAHAIIH.
Varapummapn  GYFEM  KaCa/IMKIApH OWIAH  GOFIHK
Oynumm €K MYCTaKWI TATOJOTUSHUHT  (TCHOWHUT,
MHO3UT, (AacCHUMUT) KYPUHMUIIM OYIUIIN MyMKUH OyiraH
MEPUAPTUKYISIP IOMIIOK TYKHMalap XaM YJIbTPaTOBYII
TEKIINPYBU OPKaJIX OCOH aHUKJIaHaIH.

PeBmaToua aprpuT. 3aMOHaBUU TylIyHYalapra
Kypa, PA HOMabiIyM 3THOJIOTHSUIM ayTOUMMYH PEBMATHK
KacaJlIMK Oynn0, CypyHKalld dpO3UB apTPUT (CHHOBUT) Ba
WYKN OpraHIapHUHT TU3UMIIHM IIUKACTIAHUIINA OWIaH TaB-
cudnanaan. byrum  cungpomu PA  HuHr - acocwuii
kypunumuanp. Kapa€uma acocaH Maifma OyFumiap Ba
NEepUaAPTUKYISIP TYKUMAaJIap MINTHPOK 3Taau. PAHHM spra
TalIXMCIAll 3aMOHABUH SAJUIMFIAHMINrA KAPIIW aCOCHM
JIOpH BOocHTanapy OMJIaH TEpalMsHHU Te3a OOIUIAIIHU Ba
TeHEeTHK MyXaHIUCIHK Ouonoruk Ttepanusicuan (GEBT)
KYJUIAIIHA TabMUHJIAWIW, Oy SUUIMFIAHMII Ba IECTPYKTUB
XOJIMCAJIAPHU CEKMHJIAIITHPraH X0J1a KIMHUK Ba Jiabopa-
TOPHSI PEMUCCHSCHUTA 3PHIINII Ba OXHUP-OKMOAT KaCaIIHK

MPOTHO3MHY CE3WIapiM Japaxaja SXIIMIall MMKOHWHU
Oepanam.

PA  naroreHesn = cuHOBMAN ~ MeMOpaHAHWHT
SULTUFIIaHUIT TTpoJiepanusicura, OFUp 3KCCyAaTHB CHHO-
BHUT PUBOKJIAHUIIINTA, KEHUHYAINK OYFUM TOFalil Ba CcyO-
XOHJIpaJl CYSIKHUHT JECTPYKIHMACUTa OJIMO KeJaguraH To-
MHUp TApMOFMHHHT TATOJOTHK HIAKIUIAHWINN OWiaH y3ura
XOC NaHHYCHHHT NposH(epannscura oiand Kenaaurad My-
pakka® CHTOKMHJIAp KaCKaJAWHHUHT (haosIalIfiinra acoc-
nanrad. [lanyc Ba runepTpousiIaHTaH CHHOBUIHHHT Bac-
KyISpU3aLMACHHUHT  Kydaitumu PA  QaommuruauHr
KypcaTknun Oynu0 Xu3MaT KWIMIIH MyMKHH Ba aKCHHYA,
KaCAJUIMKHYU JaBOJIAll NMaWTH[Aa NaHHYC Ba CHHOBUMHMHI
BaCKYJISIPHU3AIMSICH CE3UIApIIH lapakasia KaMmasiiu. Panrmm
Ba KyBBAaTIM JIONIUIEp XapuTajall OWIAH YIbETPAaTOBYII
PAna CHHOBHTHM aHUKJIANIAA >KyAa CE3THP SKAHIUTH
Kypcarunrad. Torail Ba CySKHMHI 3pO3UB Yy3rapras >KOu-
Japusa  TOMHP  TY3WIMaJapd  aHUK  KYpPHUHAIU.
SAnnuEnaHuimn kapaéHUHUHT (AOJUIMTMHE  OaxOJalIHUHT
acocuii Me30HM KyBBaTinu pommuiep xapuramam (KJX)
Oy¥inya cHHOBHA MEMOpPaHAHUHT BaCKYIAPU3AMSICHHIHT
OFHMPJINTH XUCOOIaHa !,

PAHUM TexmmpuITra UMKOH Oepaauran eTaKkdu OeJ-
v OYFUM 103aCHIa KUCTAIap Ba 3PO3HSAIAP XOCHI OYauIm
OwnaH  CyAKIApHUHT  JECTPYKTUB  INHUKACTIIAHHIIH
xpcobnananu. Pertrenonornk tekmmpysaa PAHUHT spta
Oockuwiapuia CysSK HYKCOHJIapM Xap JIOMM XaM
KYpUHMaiiau.

KynnapHuHr yneTpaToByIl TEKIIUPYBH PEHTIEHO-
rpagusra  KaparaHja OyFumiapna  3pTa  OpO3MB
Y3rapuiIapHd Ce3UNapiu Aapaxana Te3-Te3 aHUKIaiau.
PA Ounan orpuran GeMOpIIapHUHT OYFUM 3XOTpaMMaliapH
OYFUM I03aCHHHU TAIIKWI 3TYBUH CYSK TY3HJIMaJapHHUHT
ce3wyIapiii Japaxkana Oy3WIraHJIMTHHU KypcaTaiau; 3po-
3WsIap, aHUKCca KaT CysSKimapu OoIrdaiapd coxacuuaa
aHUK KYpHUHAIH.

Octeoaptpur. YiprpaToBym XxaMm OA Tamxucuna
MYXUM POJb YHHAHAN - yXmmam OHOJOTHK, MOP(OIOTHK,
KIMHUK KYpUHMILIAp Ba HaTW)Kanapra sra OyiaraH Typiu
STHOJIOTHSIN KaCAUIMKIAPHUHT T€TepOTeH Typyxu 0yino,
ynap OYFUMHHHI 0apya TapKHOHi KUCMIIapu, OMPUHYU
HaBOaTIa TOFail, IIyHUHTAEK CYOXOHIpaN CysSK, CHHOBHAI
MeMmOpaHa, JuraMeHTiap, Karcyna, IEepHapTHKYIIp My-
MIAKJIAPHUHT MIWKACTIAHHUIINTA aCOCJIaHTaH.

VYIIbTpaToOBYIl TEKIWIMPYBH YTKa3WiraHga OYFuM
TOFAMHMHT FONKATAIIHIIY, OYFUM OYIUIMFUAA TapyaiaH-
rad Torail Ba cysk "Oymaxmapu" ("OYFuM cuuxoHmapu')
naiao OynuIIM, CYSIKHMHI YeKKa OYFuM lo3aapuia Ipo-
nmudepaTuB y3rapumuiap (ocreodutiap), 6YFuM 103amapu-
HUHT HOAHHK Ba HOTEKHC KOHTYpJIapH, OyFuM Oynuimrnaa
CYIOKIUK TYIUIAHWIIW, IIYHUHTJEK, OYFUM HUYHard Ty-
3WIManap Ba MapaapTUKYISp allapaTHUHT THUIO- Ba JIHC-
TpoUK Yy3rapuiuiap KYpPUHHUIIKAIATH IIUKACTIAHUIIIMHA
KYpHILI MyMKHH.

OAH¥M 3pTa Taxuciam xyaa Myxum 0yiau0, XoH -
PONPOTEKTOPIJIAPHU ¥3 BaKTUIA KYJUIall Xajlu 3apapjaHMa-
raH OYFUM TOFaiira camapajin TabcHup Kypcaraau. Coriom
TOFal OMp XU KaJIWHIMKIATH CHJUIMK, Y3JIyKCH3 OUp XUl
AHEXOTEeH TacMa IIaKJIK/a KypHHAIH.

bab3u TaAKMKOTYMIAPHUHT (QUKpPUTa Kypa, THATHH
TOFall yJIbTPATOBYII TEKIIMPYBHra Kypa CYIOKIMKHH BH-
3yanu3aTcusi  KwiMacgan 1,8 MM JaH  KaMpok
IONKANIAITaHAa, XOHAPOMPOTEKTOPIAPHN KYJUIall XalH
XaM MHTaKT OYFUM TOFalilra TabCHp KWIHIIAA camMapaju

BuoJiorust Ba THOOMET MyamMMoJiapu
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6ynamu. lllyHuHraek, ymoy xojataa rualypoH KUCIOTacH
IpenapamiapuHl OYFUM Huura roOOpHII HMMKOHHUSITHHH
KYpHO YMKHII MaKcara MyBO(HKIHUP.

I'manun toraiinuur 1,0 MM JaH KaM IOTTKAJIAIIMIIIH,
CHHOBHAI XaiTajgap Ba MEHHCKJIAPIAru y3rapuiuiap,
PEHTIEHOJIOTHK MabIyMOTIap OWiaH OMpralmkaa TU33aHH
IMAIITHPHII yIyH KypcaTMa XucoOIaHaIH.

70,0x15mMMm nmaH karra OynraH Oypcut Ba belikep
KHCTajapu Mmaiao Oynranja yiabTPaTOBYI HABUTAIHSICH
épaamuia MyHKOUS KWIMII TaBCHS STWIAAH. OXorpadus
WUTHAHMHT OYTYH KMPHUTHIIMIIHM JaBOMHIQ BH3YaJH3aTCHS
KWINII, KOH TOMUPJIApH Ba HEPB CTBOJUIApUTA 3apap eT-
Ka3MacjHK, NaTOJIOTUK Y3rapuuuiap >KOWWAAH TapKHUOHU
9BaKyalysl KWJIWII Ba JOPU BOCHUTANAPHHHU (TITIOKOKOPTH-
KOCTEpOWIap, THaJIypoHaTiap) OYFMM HuHra 00OpHII
MMKOHUHU Oepay.

CnoHauiioapTpur. Cnonammnoaprpur  OwiaH
ofpuraH  OeMmopiapia  TasHY-XapakaT  THU3UMHIATH
Y3rapuiiapHd TalxXucialia yIbTPaToOBYII TEKIIUPYBHU-
HUHT POJIM XaM opTHO GopMmokna. CrioHauiIoapTpur - Oy
YMyMU#l KIMHHK, PEHTT€HOJIOTHK Ba T€HETHK XyCYCHUSTIAP
OwiaH TaBcHU(IaHraH yMypTKa ITOFOHAcH, Oyrumiap Ba
SHTE3NAPHUHT CYPYHKAJIM TH3MMIIM SULIMFJIAHUII Kacall-
JUKIapu  TypyXuaup.by KacaqmMKJIApHHHT TeTeporeH
rypyxu 0yiau0, aHKHJIO3JIOBYM CIIOHIMIIOAPTPUT (AHKUIIO3-
JIOBYM CIIOHIWIIOAPTPHUT), peakTus apTput (PeA), mcopua-
Tuk aprput (IICA), MYaKHUHT SUUTUFIAHUII KacaJTUTU
6unaH OOFJIMK CIOHIUIOAPTPUT,IOBEHUI CIIOHIMIOAPTPUT
Ba muddepeHIMANMAIAHMAaral CHOHIWIOAPTPUTHH  ¥3
WYNTa OJIAJIH.

VTKup Ba CypyHKaNM peakTHB apTPUTHHU YIbTPATO-
Byl €plaMH/ia TalIXMCJIall Ba KUECUM TalIXUCIall UMKO-
HUSTH KYpCaTHITaH.

OHTE3UT CHOHAWIOAPTPUT Typyxuaaru Oapya HO-
30JI0THK AKJUTAPHUHT 9HT XapakTepiu oenrucu cudatuga
KyWwId JONIUIEp PEeXMMH/IA BU3yalIn3aTChsl KWIANI YIyH
MaBxyn Oynu0, Oy MyaMMOIU coXajga BacCKYJISPU3AIIHI
(HeoaHrnoreHe3) HapakKacCMHM 0axoJiall WMKOHHHHU Oepa-
. HeoaHrnoreHe3HUHr OFUPIIMTUHU Y3rapTUPHUII OpKajiu
MaxaJUIMi Ba THU3UMIM JABOJALIHUHT CcaMapaiopiIury
XaK{Jla XaM XyJ0ca YUKapUIl MyMKHH.

ITonarpa Ba cyOKJIMHMK X0J1aT/ap. YIbTPAaTOBYII
TEKIIMPYBH AXWUI Taillapu  coXacuaaru Iojarpa
Todpanapy Ba KCAHTOMaJapHU KYPUII MMKOHWUHU OCpHIIH
AHMKJIaHTaH.

CyHrru  maiitnapia  CyOKIMHHMK — XOJIATJIapHU
AHMKJIAII yIyH YIABTPATOBYII TEKIIUPYBHUIAH
(oiinananum MMKOHMATHUTA KYIPOK bTHOOP
KapaTHIMOKIA.

Myrmait kw6, M.A. Reuss-Borst, C.A. Pape,
A.K. Tausche 2014 innga acCHMOTOMATHK TUTIEPYPUKESMIS
Omnan orpuraH Oemopiapaa OYFuMIlapa Irojaarpara Xoc
coHOrpauk y3rapuiuiap MaBXyIJIUTHHE Kypcatau Ba b.
OnHamit Ba Oomkamap 2019 Hunma KynpaHT IIKajlaid
YIBTPATOBYII Ba Ky4Wid JAOMNIUIEp XapuTanam &Epaamuia
ByJbrap ncopua3s owiad orpurad 6emopnapHuar 39,5% na
ACHMIITOMATHK SHTE3UT Ba CHHOBUT MAaBXY/TUTHHU
KypcaTau.

PeBmaTnk  Kaca/JVIMKJIap  AWATHOCTHKACHAA
yabTpaToBylian ¢oiiajanum uCTUHKOOIApU. YIIbT-
paToByIl NWATHOCTHKACH YCYJUIapd JOWMHH paBHIIAA
TaKOMWLTAIITUPUIMOKAA. SIHrH yeymiap MyBaddakusTiau
CHUHOBJAH YTKa3UIMOK/AA Ba aMaJIUETTa )KOPUM STHIIMOK/A.
ynpait  &kuawb, Oup KAaTOp TAOKUKOTIAp IIYHH

KypcaTAWKH, KOHTPAacT MoaiaaaH (oipanaHrania runep-
BaCKyJISIPU3aTCUAIAHTaH CHHOBHUHJAH CHIHAJ Kydasiy,
paHI' CUTHAJIM Ky4asOu Ba sUUTMFJIAHTaH OyFumiapnia cu-
HOBHT, HEKpo3 Eéku (hubpo3 aHUKpok (apkmaHagu. Myi-
TUMOJQJI CHHTE3JIM TacBHpJANl TEXHOJOTHACH YJIBTPaToO-
BYII TEKIIMPYBUHM Oup BakTHUHT y3una ternuu KT éku
MPT OynaxmapuHu KypcaTuil OMJIaH aMaira ONIMPHII
MMKOHHHHU Oepajiy.

VabTpaToBYII YCYIIAPUHUHT PUBOKIIAHUTIIN OWIIaH
IOMIIOK ~ TYKUMAJIApHUHT MEXaHWK XYCYCHSATJIAPUHH
6axonam mMymkuH Oynmu. IllyHna#t kuau0, cOHOAIACTO-
rpadus IOMIIOK TYKAMa TY3WJIMAIAPUHUHT 3IIACTHKIUTH-
HU aHMKJIAlIra UMKOH Oepaau. YCyll MaTOHHMHI Ty3HJIHIIH
Ba TapkuOura OofnuK OYynraH nedopMmaTcsuIaHyBUYaHIIH-
T'MHU aHUKJIAIITa acoCIaHraH.

DJacTUKIMK 3MIacTUK Jedopmanus maiTuaa mare-
PHATHUHT YY3WINIM €KW CHKWIIUINTA KAPIIMIINK KYpCaTHII
XyCYCHUSATIIAapUHHM akc JTTHpyBuM IOHr monymu Ouian
aHUKJIaHaau. XO3UPrd BakTAAa KYJUIAHWIAJUIaH acOCHMl
ycyJulapra KOMIPECcCHOH (KBa3HCTATHK) 3acTorpadus Ba
CHIDKHII TYIKWHIH (AMHAMUK) 3IIACTOTpadus KHpaIu.

Cwpkunl  TYNKMHIM - 3nactorpadust  NPUHIUIN
yIABTPATOBYII UMIYIbCH EPIAMUAA OJIMHTAH TYKUMAaHWHT
9NIACTUK Ae(hOpPMAIHs TYIKUHUHUHT TE3JHUK TAaKCHMOTHHH
ymdamra acocinaHrad. YmoOy TexHuKa HadakaT paHriii
amacTorpaMmanap Imakiuga cudaraun Oaxosamra, OaaKu
KUJIoTacKaniaapAaa €KM  COHHUSICHra  CaHTHMeTpiapna
MHKJIOPHHA Ymdamapra UMKOH Oepagu. MablyMKH, TepH
ocTH €F KaBaTW, MYyLIaK Ba OMPUKTHPYBYM TYKMMa KaOu
IOMILIOK TYKUMaNapHUHT DJIaCTHKIUICKM TaxMUHaH | JaH
103 xIla raga Oymamm. Llynunraek, xaBdmum Ycmanap
HOpMaJl TYKuMaliapra HucOaTtaH KyNpoK KaTTHKIMKKA ora
9KaHJIWTH aHUKIaHIW. By skurap, cyr 6e3u, KaIKOHCUMOH
06e3 Ba mpocrara 0e3M KacaJUIMKIAPUHH TallXHCIIalla
anactorpadust yCYIMHUHT KEHI KYJUTAaHWINIIWHKA TYIIyH-
tupaau. TasHY-XapakaT TH3UMH IOMIIOK TYKUMa Ty3WiIMa-
JIAPUHUHT AMAaCTUKINTH MUKPO3apapiiaHulll, sUUTHFIAHUIL,
¢ubpo3 Ba KancHPUKATCUSA KaOU TYpIIH MATOJOTHK XKapa-
€HJ1ap TabCUPUJA XaM Y3rapHUIIy MyMKUH.

Ckener MyIIaKJIapUHUHT AIACTHKIUTHHA Oaxojaml
yuyH snacrorpadusiian Qoiinananuin Oyinya OUpUHUYM
Hampnap 1990 ¥nnnmapHuHr ypramapuga maigo Oyiras..
CyHITH ¥H WWIMKHUHT oXupupaaH Oonurad Typiu KoH-
Japjard mnainapHd, OMpHHYM HaBOaTma AXWUT MaluHH
anactorpaduk YpraHum Oyiinda amoxXpaa Hampiaap manao
6yna 6onuraau. bup Katop Hampiap HopMal Ba JereHepa-
TUB y3rapuuulap nail KaTTUKIMIM XaKuzaa peajl BakT pe-
KMMHIa MabJIyMOT OJIMIN, IIYHUHIZIEK, Tepanus ManTuaa
MAafHUHT MEXaHWK XyCYCHUSATIApUHHM BakT YTUIIN OwiaH
OaxoJsiall MMKOHHSITUra OaruiIaHraH. busHuHr ¢uxpu-
MH34a, TCHIWHONATUAAA TYpiAM XWi OOFIaMiap Ba Mai-
Japaa  3UWIMKHUHT Kyl  HYHaIuIUIM — Y3rapuIluHU
KypcaTagurad HaTwxajuap Kuzukuil yitroraau. IIlynnait
k0, B.K. Coombes Ba Oomrkamap CHIDKUII TYIKAHIA
anacrorpadust Epaamuna AXWII Maiu Ba THU33a KOIMKOFH
XyCyCHil Mmaitn 3uwInruHn 0axo1al, TEeHAWHOMATHS OraH
oFpurad OeMopJiapZia COFJIOM KYHTWIIMJIAPHUHT Ha3opar
rypyxura HucOaTaH TH33a KOIKOFM XYCYCHMH maiu
3UWINTHHAHT OMIMINKM Ba AXWUI Talk 3HWINTHHUHT
TacaluIMHN KypcaTau. bUpok, 6ab3u TAIKUKOTIAp IIYHH
KypcaTaauKi, AXWIT NaHWHUHT TeHIMHONATHACHIA YHUHT
Ccyikka Oupukum (entez) coxacuaa KATTUKIMKHHHT
OIIMIIN, 3XTHMOJ, 3HTE30(UTIAPHUHT HIAKIUIAHWIIHA Ba
naiiHuHr Kancudukatcuscu OwnaH Ooryumk. lllyHWHTIECK,
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coHoanactorpadpus naitnapaaru JlereHepaTHB
y3rapuiuiapHd Ba OOIKa TaIKUKOT YCyJulapu €paaMmuia
aHWKJIA KUUWMH ~ OYynraH mailap — KaIMHJIMTHIATH
Kajcu(uKaTCHsIIapHU aHUKJIAIIN MYMKHHJIATH
KYpcaTuiraH. CyHrru  maiitnmapia — peBMAaTOJIOTHK

KacaJUIMKIIapJa 3JacTorpadus YCYJIMHUHT JTUArHOCTHK
UMKOHUSITIIAPYA XaKU/Ia SHTH MablIyMOTIAp maitno Oyiau.
Mynpait xwm6, E. Cindila Ba Oomkamap Illerpen

cuHApoMH  Oymran  Oemopiiapaa — acocwii  cyiak
OC3NMapUHUHT  JNACTHUKIMTHIA  ce3uwnapiu  (hapKHH
Kypcaraunap. CkiepoiepMusi  Ba  aHKHJIO3JIOBYH

CIOHAWIOAPTPUTAA NaWIapHU TEKIIMPHUII YCYJIapuIaH
¢doligananum  UMKOHMATIIApUM  ($aosl  YpraHWIMOKIA.
Bu3auAaT maxcwii TaxkpubamMu3 TH33a OYFUMH THAINH
TOFAalMHMHT  JJIACTHKJIUTUHU aHUKJIAINl UMKOHUSTHHU
KypcaTam, oy XOHJPOTIPOTEKTUB Tepanus
caMapaJopiIMIMHN JMHAMHUK OaxoJamijga KyJUTaHITHIIH
MYMKHH, aMMO KYIIMM4a YpraHuIlHA Tajnal Kuiay.

XyJjocajap.

Byrumunap YABTPATOBYII TEKIINPYBUHUHT
3aMOHABHH YCYIJIapH Y3WHUHT TE3KOPJHNTH, HHUCOAaTaH
ap30HJNIH, KapllX KypcaTMalapHUHI UYKJINTH Ba FOKOPU
AQHUKIUTH Ty(ailn pPEeBMATOJOTHUHI JAMarHOCTHKA Ba
JaBoJalll ~ MMKOHMSATJIAPMHM  CE3WJIapid  Japaxaja
KEHraWTUpaau Ba Tepamus CaMapaJopiuTHHM HazopaT
KWJINII UMKOHWHH Oepaji.

Xo3upru  BakTHa ~ OYFMM  KacaJUIMKJIApUHH
TaIIXUCIANI YIyH YJIbTPATOBYII TEKIIUPYBU yHIOy yCyITHH
OnaguraH MyTaxacCHCIApHUHI KaMJIUTH cababiu xanu
KEeHI KyJUlaHWIMaiau, rapud EBpona mamiakarinapu Ba
AKllIna  yapTpaToBymr — TasHY-XapakaT — TU3UMHHHU
TEeKIIMPUIIHUHT  aXpajiMac  KUCMH  XHUCOOIaHaaH.
Conoanactorpadus Te3 opaja KIMHAK aManuéTaa naimiap,
MYyILAKIIap Ba Ooitamapaaru OMOMEXaHHUK
y3rapunmiapEd  aHWKJIANm, — [IYHWHTJEK,  J1aBOJiall
caMapaJopiIMIMHN Oaxonam ydyH OHpHHYM Japa)kaiiu
JTUArHOCTHKA yCyiIH cudaTiaa MycTaxkaM YpUH Arajuiamn
MYMKHH.
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HCCIEJOBAHHE BO3MOXHOCTEH H
IIEPCHIEKTUB Y/IbTPA3BYKA B
PEBMATOJIOTHH

Canoxuui 1.0., Xamuoos O.A., Amemosa A.C.

Pesztome. B nacmoswee 8pems yibmpazeyKosoe uc-
cnedosanue (Y3U) aensemces oonum u3 naubonee ungop-
MAMUBHBIX MEMOO08 BU3VAILHO20 Ucciedosanus. braeo-
oaps ceoell NOPMAMuUEHOCMU, OOCMYNHOCMU, CKOPOCMU
peanuzayuu, OMHOCUMENbHO HU3KOU CIOUMOCMU U NPAK-
Mmuyecku HOIHOMY OMCYMCMBUI0 NPOMUBONOKA3AHUL,
Y3U npeocmasnsemca sghgpexmusnvim  memooom He
MOIbKO 05l OUASHOCMUKU, HO U Ol OYEHKU Ka4ecmed
JaeyeHus. JanHvlili Memoo A81aemcs 8blCOKOUHPOpMamue-
HbIM 8 GU3YATUZAYUU CYXONCUTILHO-CEAZ0UHO20 annapamd,
2UATUHOBO20 XPAWA, KOPKOBOU KOCU U NAPAAPMUKYISD-
HOU MsA2KOU MKAHU, 4O 3HAYUMENbHO pacuiupsem oude-
HOCmuyeckue u ieuebnvle 603MONCHOCTU PeeMamonozd u
N0360J151em KOHMPOIUPo8ams 3P pekmusHocms neyeHus. B
OaHHOM 0630pe 00CYHCOAIOMCSE BOIMONCHOCTU UCNONb30-
eéanus Y3U 6 ouacnocmuke psaoa pesmMamonocuyeckux 3a-
bonesanuil, Makux Kax pesMamouodHwill apmpum, ocmeo-
apmpum, CHOHOULOAPMPUM, NO0Azpa U NOPANCEHUS CY-
Xoocunuu  ecrnedcmsue  eunepxoniecmepunemuu. Taxoce
PACCMAmMpuBaiomcs. 603MONCHOCMU UCNOAb308AHUSL COHO-
anacmoepaguu  (Memooa, No3601A0UWE20 OnpedeIums
INACMUYHOCMb CIMPYKIMYD MASKUX MKAHell) 8 OUacHOCHU-
Ke pesmamuueckux 3abonesanuti. Ilo mHenuro agmopos,
CKOPO COHO21ACIO2PAPUS MOJICEM NPOYHO YMEEePOUMbCs
8 KIUHUYECKOU NpaKkmuke Kax Memoo OUAZHOCMUKU nep-
60U TUHUU OJi51 BbIABNIEHUS OUOMEXAHUYECKUX U3MEHEHUl 8
CYXOICUNUAX, MBIUYAX U CA3KAX, A4 MAKHCe OYEHKU I¢h-
¢exmusnocmu  aevenus. Ilposedenue Y3U  onopmo-
06UCAMENBLHO20 aNNaApama 3HAYUMENbHO NOGbldem Ou-
asHocmuvecKkue U mepanesmudeckue 803MONCHOCMU KiU-
Huyucma.

Knwouesvie cnosa: Pesmamuueckue 3abonesanus,
Y3U onopmno-osucamenvruoco annapama, ocmeoapmpum,
cnonounoapmpum, pPesMamoudnvlii.  apmpum, noodazpa,
coHoanacmoepagus.
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