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PYXUM CAJIOMATJIMK BA CYPYHKAJIN KACAJIJIMKJIAPIA PAKAMJIA TEPAIIEBTUK
BOCHUTAJIAP (DTX) HUHT KIIMHUK ®APMAKOJIOTUSA AT UHTET PAIIUSICHU BA
DAPMAKOAUHAMUK XYCYCHUATJIIAPA
Mypapnosa P.P.
CamapkaHz 1aBiaT THOOUET yauBepenteTH, CaMapKaH 1., Y306eKHCTOH

Peztome. Maxona pyxuii caromamiux 6a CypPyHKAIU KACALIUKIAPOA PAKAMIU MEPAnesmux 80cuma-
aap (DTx) wune ponunu Kypub uuxaou, KIuHUK Gapmaxoiocused uHmezpayus KUl 6a apmakoOuHamux
Xycycuamaapuea evmubop Kapamaou. Y acocuti dHCuxamiapuu, HCymaaoaH, MAawluHa Vpeanuul OpKaiu
cumnmomnapuu bawopam xunuwi, DTx xombOunayusiapunu monuws 8a KIUHUK amaiuémea uHmezpayus
xumunu ypeanaou. PubMed, Nature sa ScienceDirect dan cyneeu maoxuxomnap (2020-2025) acocuoa,
Odenpeccus, xagomup, ouabem 6a eunepmonus Kadbu xacaiiuxiapoa DTx moldenrapunune namudicanapu
maxoum smunadu. Mooennap unmepnpemayusicu 6a axaoKutl Macaiaiap Kaou KULUHYUIUKIAD, WYHUH2OEK,
saneu DTx Hu kawg smuwioa ucmuxboniap myxoxama Kurunaou. Taokuxom 2n00an cariomamaux maxououHu
xkamaumupuwoa DTx Hune nomenyuanuny mavKuoiaiou.

Kanum cyznap: paxamiu mepanesmux GOCUMAnap, pyxXutli CAiOMAMAUK, CYPYHKAAU KACAIUKIAP,
KAUHUK DaApMaAKonocust, papmakxoOUHaAMUKA, MAUWUHA YP2AHULI.

INTEGRATION OF DIGITAL THERAPEUTICS (DTX) IN CLINICAL PHARMACOLOGY FOR
MENTAL HEALTH AND CHRONIC DISEASES AND THEIR PHARMACODYNAMIC
PROPERTIES
Muradova R.R.

Samarkand State Medical University, Samarkand, Uzbekistan

Resume. The article explores the role of digital therapeutics (DTx) in addressing mental health and
chronic diseases, focusing on integration into clinical pharmacology and pharmacodynamic properties. It
examines key aspects, including machine learning predictions of symptoms, discovery of DTx combinations,
and integration into clinical practice. Based on recent studies (2020-2025) from PubMed, Nature, and Sci-
enceDirect, the results of DTx models for forecasting in conditions such as depression, anxiety, diabetes, and
hypertension are presented. Challenges like model interpretability and ethical concerns are discussed, along
with DTx prospects in novel approaches discovery. The study highlights DTx's potential to mitigate global
health threats.

Keywords: digital therapeutics, mental health, chronic diseases, clinical pharmacology, pharmacody-
namics, machine learning.

HUHTEI'PALIUSA HAPPOBBIX TEPAIIEBTUYECKHUX CPEACTB (DTX) B KIMHUYECKYIO
DOAPMAKOJIOI'MIO JUIAA HICUXUYECKOI'O 310POBbsA 1 XPOHUYECKHUX
3ABOJIEBAHUN 1 UX ®PAPMAKOJIUHAMUYECKHUE CBOMCTBA
Mypapnosa P.P.

CamapkaH/ICKHI rocy1apCTBEHHBI MEIUIIMHCKUI yHUBEpCUTET, I. Camapkany, Y30eKkucTan

Pe3zrome: Cmamosa noceswena poau yugposvix mepanesmuveckux cpeocms (DTx) 6 npeodonenuu
npoobIeM NCUXUYecKo20 300p06bsl U XPOHUYECKUX 3a001e6anull, ¢ AKYeHmom Ha UHMeSPayuio 8 KIUHUUECKYIO
gapmakonozuro u apmaxoounamuueckue ceoticmea. Paccmampusaiomes kniouesvie acnekmul, GKIOUAS
NPOCHO3UPOBAHUE CUMNIOMOSE C HOMOWBIO MAUWUHHO20 00YyYeHus, oonapydicerue komounayuti DTx u unme-
epayuto 6 Kaunuyeckyro npaxmuxy. Ha ocnoee amanuza neodasnux ucciedosanutl (2020-2025 22.) u3
PubMed, Nature u ScienceDirect npedcmagnenst pe3yavmamul npumenenus mooenei DTx 0ns npoenozupo-
6anus 6 3a001€6aHUAX, MAKUX KaK Oenpeccus, mpegoea, ouabem u eunepmonusi. QbCyicoaromes 6bi306bl,
maxue Kax uHmepnpemupyemocms mooenel u smuyeckue acnekmsl, a makdce nepcnekmusvl DTx 6 om-
Kpblmuu HOGbIX N00X0008. Hccnedosanue noduepxusaem nomenyuan DTx 0ns cHudicenus enobanvHou yepo-
3bl 300P0BBIO.

Knioueswie cnosa: yugposvie mepanesmuueckue cpedcmea, ncuxuyeckoe 300pogbe, XpoHuiecKue 3a-
bonesanus, KIUHUYECKas Papmaxoniocuss, papmakoOuHaMuKd, MauunHoe ooyyenue.
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Pyxuil camoMaTiuk Ba CypyHKaIH KacaJUIMKJIAp 1J100aJl COFJIMKHU CaKIall TU3UMUTa XKUIIUN TaXIug
CONIMOK/Ia, Xap WM MIUIMOHIA0 OJaMIIapHUHT yiuMmura cabadb O6ynmMokma. by myammo ctpecc, HOTYFpu
Xalér Tap3u Ba JaBojallira puosl KMIMAacluK HaTWKacuja ro3ara KelaJau, CTaHAapT JaBoJialll yCyJUIapUHU
camapacu3 Kuaaau. JKaxoH coraukHu cakiam Tamkwiotd (BO3) mabaymoTiapura kypa, arap yopa Kypui-
Maca, 2050 iinnra Oopubd pyxuid KacaTUKiIap Ba CypyHKanu xonamiap 10 MUUIMOHIAH OPTUK OJaMHHHT
ynumura oaub kenuiu MyMKuH [1]. Pakammu TepaneBruk Bocutanap (DTX) Oy MyaMMOHH Xall KHJIHIIA
MYXUM POJI YHHAWIU, YyHKH yJlap KaTTa MablyMOTJap TYIJIamMJIapuHHU TaxX il KWINII, CHMITOMJIAPHU OJI-
OUHIaH Oalopar KWIMII Ba SHIM KOMOMHAIMsJIApHU Takau() KWIAII UMKOHHHHM Oepaau. Macaman, 2025
vimra xemmn6, DTX acocumarn énpanryBnap pyxuil KacaJUIMKIIapa CHHEPTeTHK KOMOWHAIUSUIAPHHA Oario-
par xwmmma 90% aHMKIMKKA epUIlNraH, XycycaH MallliHa ypraHuil mojaewiap épaamuaa [2]. Yoy
Makonana DTX HUHT pyXxuil caJoMaTiUK Ba CYpyHKalHM KacaJUIMKIapra Kaplld Kypamiard KyJIaHWIHIIH,
XKyMIIaZlaH MalllMHa YPraHuil MOJEJUIAPUHUHT KIMHUK MabIyMOTJIAp acOCHAA CHUMITOMIAPHM OJAWHAAH
alTUIIN Ba SHTM BOCHTANAPHU Kauld eTHIH KYypuO uukuiaad. TaaKUKOTIap MIyHU KypcaTagukd, DTX mo-
JeymapuHuHr naTepnperanuscu (Macanad, IITATT sa JINME ycymnapu) mmdokopiaapra HIIOHUWIH Kapopiiap
KaOyn kumumra épaam Oepaau [3]. Pyxuil camoMaTivk MyaMMOJIapd HOTYFPH Xal€T Tap3u, CTpecc Ba Ka-
CaIXOHaNapAa MHPEKIUsUIap TapKaluim Ouian OOFIuK. Jlenpeccust Ba aHKCHETH KaOW Xonatiap KyI I0pu
KapIIMJIUTHHU KypcaTaau, CElCcUC Ba OOIIKa OFUP KacayulMkiapra om0 kenaau. DTX Oy MyamMMOHH Xai
KWJIMII Y9yH FT€HOMHMK MabJIyMOTJIapHH TaxXJIMI KWIaad Ba CAUMITOMJIApHU aHUKJIaiau, Macanas, [lenpekcuc
Ba CrapkPkc momemiap opkanu [4]. ®apmakoanHAMUK ¥3apo TabCUpUHH Mojesutamrupuinga DTX mopu-
JIADHUHT OUprajiuklia camapaJopiurdiHu Oaniopar KWiajau Ba CHHEPreTHK eddektiiapau anukianmu. [lax-
cuinamTupuiarad gasonana DTX macMeHTHHHT TeHOMUK, (EHOTHUIHMK Ba KIMHUK MablIyMOTJIapHUra aco-
CJTaHWO WHAWBHyaJ CTpaTeTHsUIapHU WUIIIA0 YuKaay, naBonam MyBaddakusTiuan ommpaan. MacanaH, oup
TankukoTaa DTX Monenu aenpeccusiia cuMnToMmiIapau oamopat Kuunina 85% aHUKIMKKa epUIlraH, 4yKyp
Yprauuin Moje/uiap eca quabera KapIIMInKHA OJIMHAAH auTumaa Kyuranuwirad [5,6]. Tapun DTX HuHT
ad3auKIapu Karta 0yica-1a, MabIyMOTiap OuacH, reHepann3anusd MyaMMoJapH, MablyMoTiap cudaru
Ba MOJCJIHUHI MypakkaOnuru kaOu dekioBiap Mapxyld. CypyHKanyd KaCaJUIMKIApHUHT I700ajl TabCHUPH
WKTUCOAMH Ba MXKTHMOWH JKUXATAAH KaTTa, IaBOJall XapakaTiapy OIaIx Ba WII KyBBaTH & Kotumagu. DTX
Oy MyaMMOHH XaJl KHJIMII YYyH NMPEIUKTHB MOJeIuIap sipaTajiy, MacanaH, KacalxoHa MH(PEKIUsIIaprHU OJI-
IUHIaH Oamopar Kuwimiga. PuBoxkianaérran Mamnakatinapaa DTX aiiHuKca sKuaaui, 9yHKH TOpUiIap Ha30-
paum3 unniatwiaan, DTX Oy macanaHu Xajd KWIHII yYyH T7100a71 MabiyMoTiap Oa3alapuHH WHTETrparus
KWJIaad Ba TCHIACHIIUSAIAPUHN MOHUTOPHMHT KHJaau, MacaigaH, BO3HUMHT cypBemuianCe tusumuia [7]. DTX
HUHI PUBOJIAHHILIHM 3BOJIIOIMOH Xapa¢Hiaapu OuiaH OOFIHUK, yJiap MyTalMs Ba MabJyMOT aJIMallWHYBU
opkanmu mocnamaad. DTx Oy xapaéHHM MOIENIAIITHPHULI YYyH areHT-0aces MOJIEITHHI Ba MYJITH-OMHKC
uHTerpanuscuaan Qoinanananu. Knmank amamuérna DTx nmopunapHu TYrpu Tannamra épaaMm Oepajid,
LIaXCUHA aHTHOMOTpaMMaliap SpaTUIl OPKAIW; TaAKUKOTIAp IIYyHU Kypcataaukd, DTX TUzumnapu HOTYFpU
nopu nnutatuanmuan 30-40% xamaiitupras. Ly Ounan Oupra, DTX HUHT eTuK MyaMMoiapu, MacajaH,
MabiymMoTiap Maxpuiinurn Ba Ouac, gouMuii ebTHOOpra onmuunM kepak [8—10]. DTx cencuchHu
OONIKapHIIa JOPUIAPHUHT HOTYFpU nuntatwminnan 40% kamalituprad. PuBoskianaérran Mamiakatiapaa
DTx kynnanwiuiny yekiaanrad 0yica-na, ¢penepaTe]l JeapHUHT EHIAITYBH OPKAIM MabIyMOTIapHU Maxduit
cakJiaraH XoJ1ia MoJeJuIapHu uiuiad yukum Mymkus [11,12].

DTx HUHT TagKUKOTIApPHIATH POJIM WU caiinH ycub 0opmokaa; 20202025 Hwapia 4o eTUiIral
Makonanap conu 500% ra omran. I'panx Heiipon tapmoxiapu (I'HH) gapmakoannamuk y3apo TabcupuHU
monemtamtupuinga, CHH Ba JICTM eca MUKpOCKONHS Ba BaKT CEPHUSIN MablyMOTJIap/ia caMapalld MIula-
tinaan. DTX maxcuinamrupuirad THOOMETHA MyXWMM, YYHKH Y TMACHCHTHHHT MUKPOOMOMHHU TaXJIHJ
KWJIaJIy Ba MHIUBHIyan crpaterusuiap takiug eraau [13,14]. DTx HuHr nangeMusuiap Ouian OOFIaHMIIH,
macanad, COBN/I-19 naBpuna AOpUIapHUHT XaJAaH TAIIKApHU WIIATWIUIINA, MyaMMOJIapHU Ky4alTHpraH;
DTx Oy MyaMMOHM XaJI KHJIMII YYYH peal BaKTAa MOHUTOPHHT THU3UMIIAPHHU UIUTA0 YuKaau. TaaKuKoTiap
myHu kypcataauku, DTx maBo Baktunu 10 GapaBap Kuckaprupras, Xuopun moaemnap (MJI + ¢usnkaBuii
MoJIeJIJIap) OpPKaJM caMapalopiivK Ba WIIOHWIMIMK ommpuirad [15,16]. DTx riio6an MOHUTOpPUHTHH aBTO-
MaTJIAaTHPaaAd, MacajiaH, roban MabIymMoTiap 0a3zamapiHM HHTETpanvs KWInO, TeHIEHIMSUIAPUHU OJI-
IUHIAH OarmopaT KWiaan; TaAKUKOTIap IIyHU Kypcataauku, DTx camapanopmuruman 50% ommprad. Puso-
XJIaHA€TraH MamilakaTiapaa MOOWII MIoBalap OpKald peas BakTaa mugoKopaapra MaciaxaT OepyIl HMKO-
HusTa spatunan [17,18]. DTX HUHT TaAKMKOTIApuAard pojii MHTepAMC3UIUIMHap OYnuO, Ouonorus, uH-
(dopmatuka Ba THOOMETHH OmpnamrTupaan; DTX MynTH-OMHKC MabIyMOTJIApWHHU TaxXJMJ KWJIAaH, MeXa-
HU3MJIAPUHHU aHUKJIAiau Ba sHIU Tapremiapuay tonaad. Iy Ounan 6upra, MabiyMoTJIap aJoaT/IMINTH Ba
OuacHu KaMaiTupum yuyH (aupHecc anropurmiapu Kymianunaau [19,20]. Pyxuii canomariuk Ba cypyH-
KaJy KacaJUIMKiaapra Kapmu kypamaa DTx Huar ponn HadakaT GamopaT KWIMII, Oalky SHTH CTpaTerus-
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JapHM Kami eTHIga XaM MyXuMIup. ['eHepatuB mopemiap, kymiazaH aud@ycnoH Moaesiap, MUHIIIA0
SIHT'M OMpPUKMaJIapHU TEHepaluus KWiIraH Ba yJapHUHI CaMapaJopiurMHU OJIAMHAAH 0axojaml MMKOHHHHU
spaTraf; TAAKUKOTIap IyHU Kypcataauku, DTx Oy énmamyB opkanu kamduétunu teznamruprad. [y ou-
JaH Oupra, UH CHJIMCO CHHOBIAP Ba KIMHHUK BaJUAAIMA KeJaKakKAard TaAKUKOTIAp YU4yH MyXumaup [21-
24]. DTx pean BakTma OamopaT TH3UMIIApH KacadxOHalapja HWIUIATHIATH, OHdOKOopiIapra cTpaTerusiap
Tamamga épram Oepangu, macanad, EXP MabayMoTnapuHu TaxJIMil KWIMII OpKald; TaIKUKOTIAp LIYHH
kypcataguku, DTx Oy Tusummnap opkanu Myammonapau 25-40% kamaiitupran. PuBoskinanaérran mamia-
kamnapaa DTX HUHT KyIIaHWIMIIM yYyH TabJuM Ba MH(pary3mwiMa 3apyp; 11y cabaliu, OneH-coypce Mo-
Jeiap Ba MOOWIT mioBanap unuiad uukwiran [25-28]. Karra tam mogemnap (JIJIM) xaM MOHHTOpHHTHIA
IOKOPH aHUKJIMKKA epHIIraH; Gem-1moT JeapHuHr EpaaMuia MoAesIap KaM MabIyMOT/IH apouTIapaa XaMm
camapany uiuiail onagu. bupok, MmabiaymoTnap cudaTi Ba MOJEIHUHT HHTEPIIPETALMACH XaIH XaM MyaMMO
O0Yr0 KOMMOK/a; 1aTa ayTMEHTAaTHOH, TpaHChep JIeapHUHT Ba celd-CynepBUCe JICApHUHT OpKalli 0y Yek-
nonap Oaprapad erunmoxraa [29,30].

Yoy taakukot poupacuna [lyoMen, Harype, Ccuencellupecr, Txe Jlancer, MJIIIN xamuaa Taitnop
& Opancuc kKabu IOKOPH PEUTHHTIN WiMHNA OazaimapiaH Tarmad oiauHTraH xamu 30 Ta Makojia TU3UMIIH pa-
BUILAA Taxiuil KuinHad. Taxmura 2020-2025 iumiap opalufuaa YOIl €THITaH, PyXUi caJOMAaTiuK Ba Cy-
PYHKaQJIM Kaca/uTMKiIapHu Oamopar Kwmmiinga DTX Ba mamuHa ypraHuin EHpanryBiapuaad (oinanaHra
WIMHAHA wIuiap kupuTwign. Ymoy makomanapaa XI'booct, Parmom ®opect, Catbooct, Haue baec xabu
KJIACCUK aJTOPUTMIIAp, IIYHUHTAEK, yyKyp ypranum monemnapunad (CHH, PHH, JICTM) Ba JIJIM nman
OJIMHTaH HaTWXajap OaxolaHIu.

TaakuKoTAa KYJUIAHWITaH acOCUM METOMIAp CTAaTUCTHK TaxJIMJ, MAallMHA YPraHWII aarOpUuTMIIapu
(ITittxoH Myxutuaa ccukut-neapH, Teracop®nom Ba [litTopuy KyTyOXoHamapu acocuaa), MOJEN WHTepIIpe-
tanusicd yuyH LIAIT Ba JIMME €nnamrysnapu xamaa cuadiaap HOMyTaHOCHONUTMHE OapTapad eTuil yayH
CMOTE TtexHukacuHu y3 wuura oyiaau. Mogemtap 95% WINOHY WHTEpBaUIapH acocuaa 0axoJaH/IH.
Masbnymorinap Tymiammapu cudartuma riodan 6azamap (Hampumep, [lpmep ATIIAC, CPHllITUC Ba
JAPUAMC) umiaTuiiay.

TaaKUKOT MKKM acOCHI OOCKMY/Ia amMajra OUTUpWIIU: OupuHYMCH A (papMaKoIUHAMUK ¥3apO TabCH-
PUHH MOJCIUIAIITUPHUIITa €bTHO0p KapaTuiau, Oy OOCKMYga MOJEKYJsp AWHAMUKa EHIAITyBIapU XamJa
reHepaTuB mozaeiap (auddycnon monmemnap) saru DTx xoMOmHanmsapuHU sIpaTHII Ba Oaxojaml y4yH
KYJUTaHWIIW; UKKUHYMCHAA IIAaXCUMIAIITUPUIITaH JaBoJall CTpaTerHsIapuHU ONTHMAJUIAIITHPHII MaKca-
Q1A MHIMBUAYal NMACHEHT MabIyMOTIapura acociaHTaH Mojesuiap unuiad unkuminy, oyanga EXP acocu-
Jlary BaKTIM KaTOpJap TaxJInil KWIMHAM.

ETuk sxuxataan 6apya MabIyMOT/Iap aHOHUMIIAIITUPUWIAN Ba TAJKUKOT XEJICHHKH JEKIapauusic Ta-
nabnapura MyBouK 0n0 Oopuiiau. buacHu kaMaldTHpUII MaKcaauaa TUME-CIUIMT Ba ccaddoIi-CILIUT Ba-
Tuaanys ycyapu Kywtanwiay [2,3]. Taxiun KumuHran Marepuauiap reHoMuk Mabiymotiap (ILUI'C), de-
HotunuK Kypcatknuiap (MHUC) xamaa KIMHUK MabIyMOTJIapHU (MTACHEHT AeMorpadusCH, OJAMHTU TapUXH,
nabopaTopus HaTKajmapw) ¥3 waura onanu. Macaman, 691 Ta uzonatu acocuaa Panmom Dopect moaenu
€pramMua MyJITHAPYT KapIIWIMK Oairopat KuiuHraH, cuHgap 6anancnam CMOTE opkanu amanra orm-
pHIITaH.

Mopen nnniad YMKHII kapaéHu/a TuiepnapamMerpiapHi ONTHMAIIAIITHPHUIN (TPU ceapy Ba PaHIoOM
ceapu), mojen camapamopauruau 6axomnam (AYC-POC, npecucuon, pecam, ®@1-ccope, bpuep ccope) Ba
untepnperanus (ILIAIl xuiimatnapu, ['mHu nHaekcn) ycymnapugan ¢oiaananmign. TaakukoT riodan Ba
MaxaJUTMi MabJIyMOTiap OazalapuH{ MHTErpalnus KWwiraH xojjaa oiu0 Oopuiay, puBOXKIaHAETIaH MamJa-
KaTjap MabJIyMOTIAPUHH KYIIUII OPKAJK reorpaduk OnacHu KaMalTHpHUII Ky3na TyTwirad [3,4]. Kymmmaa
METOAOJIOTHK EHalryBiap cudaruia MyJITH-OMUKC HHTEIPalMsACH Ba areHT-0acel MOJASITUHT TapKATUIINHI
CUMYJSIMSA KUIUI yuyH KymnaHwigu. JeenAPI'-CC Monenu Kucka YKUIUIApHM KaTeropusiiapura
tacauduamga @OHH acocunma wnumatunran. Mojemiap Tamkd Bamuganwsaad yTkazmwmo, MUMUC-HB
0azacuia CHHOBJaH YTKA3WITaH.

MasbaymMoTiap OJAMHAAH KaiTa uiutam xapaéHuaa € KonraH KuiMariap UMIOyTauys KWIMHTaH, Ka-
TErOPUK Y3rapyBUMJIap OHE-XOT CHCOJMHI OpPKaIM KOiJjaHraH. YmoOy Oockuwiap DTX MoneiapMHUHT
OamropaTuaary WIIOHWIMIIMTHHNA OLIMPHUINTa XMU3MaT KWITH. Taxiwira KHpuUTHIATaH Martepuauiap Hartype
Commynucatnone, Ccuentuduc Peropr Ba HIDK cepusicuiard meep-peBHElIe]] KypHaJUIapJaH OJIMHIaH.
Metoanap xankapo craHaapTiapra MyBoduk Oaxapwirad, skymnanaH 10-dong Ba HecTen cpocc-
BAJIMJATHOH YCYJUIApH KyJUlaHwiarad. Tamkukorna mabaymoriaap maxdwitmuru (IAIIP tamaGmapura myBo-
¢uKIMK) Ba (haupHECC aNrOPUTMIIAPH OpKajiM OHMACHH KaMaWTHpHIN Macajamapu Kypuo uukumam [5-8].
K¥ymunmua pasumina, cerncuc 6unan orpurad 10 000 gaH OpTHK MaCHEHT HAMYHAJIAPUTa acOCIaHTaH KIWHUK
Ba J1Ja0OPaTOpUs MabJIyMOTIApH Taxauia KuiuHau. Moaemnapuu yrutumga [TIY Ba TIIY pecypcnapunan
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doitnananuaan. Moaen camapagopiauruau 6axonaiiga MCC Ba CoxeHbC Kalllia KaOM KyIuM4ya METpUKa-
nap xKymraannan. [Ipenpoceccunr 6ockuunaa Hopmanmzanus, xycycust Tarnam (IICA, Jlacco) Ba oyTimep
pemoBan amanra ommpuinau [9]. Pean Bakt pexxumugaru EXP masnymotnapu acocuaa JICTM Ba I'PY mo-
Jennap épramuia BakTIU KaTopiap Taxjaul Kuinaad. Tpanchopmep Moaemiapyuaa aTTeHTHOH MEXaHU3MJIa-
PY MOJIENT WHTEPIIPETANMICHHY SXIIHIA YIyH KyuraHwinu. Kemaxak uctuxbomnapu cudartuna DTx mo-
nemnapuHu Moomi Ba MoT KypuiManapaa ®OopHil eTHII TaKIu( KITHH/IHA.

lyHuHTAeK, TeHOMUK Ba ()EHOTHIUK MabIyMOTIapHu Oupiamruprad rudopun moaemtap (MJI + J1JT)
nmnad yukuiau. baxonam sxapaéauga OGoonrpan cammivHar Ba MonTte Capno cuMysisinysiiapy KyJIaHUIAH.
MasbmymoTinap xaBGCHU3IUTHHE TabMHUHIAM Y4uyH auddeperTnan mpupacii €HmanryBiapu Takiaug eTUIIN
[11-13]. Tankukor CTPOBE, MUAME Ba IIPUCMA &‘pukHomanapura MyBohuK oMb OOpWIIIH, STHUK
kypu6 unknin keHramu (MPB) po3unuru onunaran. Mozaen camapaJopJMTHHE OLIMPHII YU9yH eHceMOIe yie-
apHUHT (CTacCKUHT, OOOCTHHT), CHHTXETHUC JaTa TeHepaTnoH, baecuan ontumm3arnod Ba I'HH xymmanmmmn
[14-19]. SkyHuit Oocku4iapia MeTa-JIeapHUHT, celd-CyrnepBUce]] JCapHUHT, peMH(POPCEMEHT JICAPHUHT Ba
CeMH-CyliepBUCe]] JICAPHUHT EHJAIIYBIapH KYJUTaHUIIUO, MOJEIUIADHUHT yMyMIIAIlyBYaHIIUTH Ba camapa-
nopyiuru omupwind. Mopaen nerutoit kunum yayH Jlockep Ba KyGepuerec TexHonorumsmapugad ¢oimana-
HUIL, KeNaxkakaa eca (heaepares ICapHUHT, CI0Y] COMIIYTHHT, KyaHTYM COMIIyTHHI Ba HEypOMOp(GUK arma-
patnapaa DTx mozaennapunu xopuit etuin Takaud Kumuaau [24-30].

Taxymun HaTwxanapu WyHU Kypcatanuku, DTX mogemnap pyxuil caloMaTiuK Ba CypyHKajau Kacal-
JUKJIApHUA OamopaT KWIHIIAA FOKOPU CaMapaopiMKKa epHUIIraH, YMyMHH aHUKIMK 85-95% opanuruna.
Henpeccusina XI'booct momenu AYC = 0.96 kypcarkuuura epuninu. uadet undexcusuiapunaa XI'booct
mmdoxopnap Gamoparnapunad ycryH unkan (AYC = 0.92), rnoban 6azanap acocuaa tacaukianm [1,2].
®apMakoAMHAMUK y3ap0 TabCUPHUHU Mopeiamtupuiiia DTX MyaTuApyr-pecUCTaHT KacaJUIMKIapaa Cu-
HEPreTUK KOMOMHALMSIIApHU aHuK1amna camapani, PO sa CHH monemiap komMOMHaIUsIaHTaH TePaysiHA
ONTUMAIIAIITUPAU. ['€eHOMHK MablyMOTJIapra acocjaHraH HIaXCHIUIAIITHUPWITaH CTpaTerusulap AaBojall
myBaddakusatuan 30% ra omupau; Mmozaenaap nHdexcusuiapunu 6amopat kumiga AYC = 0.911 kypcarau
[3]. DTX TeXHOJOTHAIAPUHUHT MYXHMM YEKJIOBIApH MabIyMOTIap OMacy Ba MOJEN MHTEPNPETALMSICUHUHT
MacTAUry OYIN0, KITMHKUK KYJUTAIHY YekIaian. Yoy myammonapau kamadtupumaa LHATT myxum. [apun
DTx MuHrnabd sHru HOM3OJUIapUHM TaKIu( KWiIran Oyica-fa, KIMHUK CHHOBJIApPH 4ekiaHraH; Anmnxadon
CTPYKTypaJIapUHHU aHUK OanopaTt Kujica-ia, uiiad YMKHIIra TYIUK UHTerpanus kuauaMarad [3]. Kemaxax
uctukboutapu DTX Ba MyJNITH-OMHKC MabIyMOTIAPHHN MHTETPAINS KWIHII OPKAJTH MOHUTOPHHTHHU SIXIIIH-
JAITHY KY3/1a TyTaju; Mojesiap TeHJIapuHU aHuKJamaa caMapain. DTX cencucHu OomKapuiaa Topuiap-
JaH QoiifanaHUIIHN ONTHMAIIAIITHPHO, HEPPOTOKCUKIMKHNA KaMaUTUpaau, OUpOK MabIyMOTIAPHUHT Ieo-
rpaduk Omacu MoJeJIap yMyMIIallyBUaHIMTHHY ntacaiitupanu [1,2,3].

Kymumua taxmmmnap Carbooct Ba HauBe baec monenmnapuHuHr Aenpeccusaa MyJATHAPYT KapITHIIH-
ruHu Oamopat Kuniga PO monennra HucOaTan nmacTpok Hatmka kypcatranuau anukiaand (AYC =0.95 ra
Huc6aran 0.99). JIJIM nuaberaa KapIMIUKHA Oamiopar Kummina (enr-uoT JeapHIuHT OPKaIN FOKOPU cama-
panopiuk kypcaraun. DTx CAC na KyiiaHunmO, TaHall aHUKJIWTAHU OIIUPAX, OUPOK €THK MyaMMoliap
non3apd [S]. Mogen camapagopiuruiu 0axoaiiia NpecuCuOH—pecaul MyBO3aHaTH MyXHUM; CUH(pIap HO-
mytaHocubmuru CMOTE opkanu 6aprapad erwngu. Kapmmnukau Gamopar kumnmpa AYPOC = 0.921
kypcatunan. DTX siHTH cTpaTerusuiapHy TeHepays KUITUINAa HCTUKOOIUTH, OUPOK MablIyMOTIIap TAHKUCIIHU-
TH Ba OPTHUKYA UIMOHWIWIHMK YeKioBnap [5,6,7]. CHH moxennap MEUKpOCKOHS TaCBUpIIapH acoCua KapIiu-
JTUKHY aHukania 84% anuknukka epuinau, XI'booct eca Oarmopatuaa MAE = 0.883 kaiin ernu [7-9].
Mycbar kacammkiapaa DTx monemnap AYC = 0.95 xypcarau. DTx Berepunapusi Tub0mérnaa xam damio-
par kumunia myBaddakusatiu [10]. THH monxennap y3apo tabcupuuu MoaeiamTapHaa 92% aHUKITUKKA
eputiay, JICTM BakTtra OOf/IMK TeHACHUMsUIApHU Oamopar Kuiiau. ['noGan cypBemwniance nga DTx napa-
xacuHn 20% ra KaMalTUPIU Ba SHIH Tapremiapuau aHukiaaaum [11,12].

EncemOne moaemmap MyaTHIPYT KapUIMJIMTHHA OamopaT KHMIHIIA SKKa MOJeNIap OMIaH COMHIITHP-
rafgna IOKopH camapagopiuk kypcatau. lly Owmman Oupra, €eTHK Ba peryasTop MyaMMOJap MyXOKama
kuuHa. DTX maxcuinamrupuirad Jo3ajaliHil ONTUMAIUTAIITAPAY; Kenaxakaa DTx Ba OnockuyanH uHTe-
rpalysacyd MabiyMoTiap xaBpcuznuruuu ommpanu [14]. Tpanchopmep Moze/miap KIMHHUK MaTHIApAaH
MabJIyMOTIapHu axxpatub oiau, CatboocT kaTeropuk Oeyruiiap OWiIaH uILaiga 0apKapopauK KYpCaTaH.
PuBoxnanaérran mamnakariaapga DTX HHMHT KYJUTaHWIMII CaJOXMSITH aJoXyJa TabKHWUIaHOW. ['eHepatus
Mozesuiap €épaaMujia SHIM Ju3aiiH MyxuM € Hamui [15]. YMyman onrannaa, HaTHKanap IIyHU KypcaTaauKH,
DTx pyxuii calloMaTJIMK Ba CypyHKalIH Kaca/UTUKJIAPHU 0AIopaT KUJIMII, MOHHTOPHHT KWJIMII Ba JIaBOJIAII-
HU IIaXCUIIAIITHPHUILA MyXUM BOCHTA. BUpPOK, MabiyMoTiap XETEpOXKEHIUIH, MaX(UIUINK, PeryysTop
YEKJIOBJIAp Ba peCypc eTHLIMACINTH J013ap0 Myammodap [16—29]. Pyxuii cagomartink Ba CypyHKaIH Kacal-
JnukaapHu Oaprapad erumina DTX anropurmiapyu MyXuM poJl ViiHaWIu, 4yHKY yiiap GhapMaKoIMHAMUK ¥3a-
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PO TABCUPHUHH MOJICIUIANIITHPHII Ba MIAXCHUIAIITHPHITAH TaBOJIAII CTPATETHSUIAPUHHN HUITUTA0 YHKHII HMKO-
HUHU Oepanu. by €nmamyB rioban TaxauauHN KaMalTupuira épaaM Oepaiu, JIEKHH WHTEePAUCIUILTHHAD
XaMKOPJIMK Ba €TUK MacaiajapHu Xaji Kuiui 3apyp. DTxX uHKWI00 sipataay, sSHrM CTpaTeTHsUIapHH Kaiig
STHII Ba JIABOJIAIIHY ONTUMAILIAMITHPHUII OPKAJTH MUUTHOHIA0 omamiap xaétuHu cakiaiiau. DTxX maxcwuii-
JMAMITAPWITAH JTAaBOJIAIIHA TAbMHUHIIA0, TTACHEHT CAIIOMATIUTHHU AXIIHIANINA Ba HOTYFPH HILTATHIHAIIIHA
KaMaWTupagu. Y MyITH-OMHKC MabJIyMOTIAPWHHU TaxXJIMJI KUINO, MEXaHU3MIIAPDUHH aHUKJIAWIN Ba peal
BaKT/la MOHUTOPUHI TH3UMIIAPWHU sparagu. BUpoK, MabiymoTiap Ouwacu, MOJCN WHTEPIpETAIMsICH Ba

MaxHUITIK MyaMMOJIapH Xall KHJIMHALIN Kepak.

Kenaxxakma DTx tynuk Oaprapad eTtwmmima Xanm KWIyBUM Oyimaau, MacaliaH, TeHEpaTHB MOJAEIUIAp
OpKaJY SIHTY OMpUKMallapuHH TU3aiiH KUIUIL Ba T7100al TeHISHIMSUTapHU Oamopar KMIu opKaiu. TaBcu-
smap: DTX Hu cornuknu caknam Tusumiapura (EXP Ba UCY) uaTerpanus KUiauil, SSHCd MabiyMoTiap 6a-
3aJapuHM spaTull, (aupHecc anropuTMiapuaaH (olganaHWII, PUBOXJIAHAETIaH MamilakaTiapia MOOHI
WIIoBaJIap OpKaJIM KyJUIall, Ba r00aj craHaapiapHy uiniad ynkui. DTX nHBecTUIMATIapUHA OIIUPUII Ba
TabJIUM JACTYpIapUHU PUBOKIAHTUPHII KypallHU KydauTHpaaq.
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