Kak BUIHO W3 PHCYHKOB BBIXOJHOW CHTHAJl Y)K€ MOYXKHO aHAJIM3MPOBATh C MPUMEHEHUEM
MIOPOTOBOTO JIETEKTOPA, YTO B CBOIO OUepeab He MOTpedyeT OOJBbIINX BBIUYMCIUTEIBHBIX PECYPCOB.
Taxke CTOUT OTMETHUTB, YTO MOJYYHMBILIEHCS anroput™M oOHapyxkeHuss QRS kommiekca o4eHb
YCTOMYHUB K MOMEXaM U UMEET BBICOKYIO HaJeKHOCTb. [Ipocras peanuzainus He TpeOyeT OOJBIINX
BBIUMCIIUTENIBHBIX PECYPCOB U B JAHHBIH MOMEHT MOJYYE€HHBIN aITOPUTM YCIIEUITHO MPUMEHSETCS B
cocraBe BctpoerHoro 110 B pa3paborannbsix nmpubdopax «IKI-Dkcnpeccy Ha MUKPOKOHTpOJLIIEpE €
apxutektypoii Cortex-M4F.
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CREATION OF SSDM IN MEDICINE ON THE BASIS OF TREES OF DECISIONS

A. S. Seidova, E. V. Berestneva, I. A. Osadchaya
(Tomsk, Tomsk Polytechnik University)

Now the problem of development of means of expression and the analysis of medical infor-
mation is actual. The most effective software solving this problem are the system of support of de-
cision-making (SSDM). In the report one of approaches of creation of knowledge bases for SPPR —
a method of trees of decisions is considered.

Keywords: analysis of medical data, knowledge base, trees of decisions, system of support
of decision-making, medical expert system

BBenenue. Menuiinackue HHGOPMAIIMOHHBIE TEXHOJIOTHU MPUOOPETAIOT BCE OOJIBIIYIO aK-
TYaJIbHOCTh, a MPOTrpaMMHOE oOecrieueHre JUIsi MEIUIIMHBI CTAHOBUTCS Bce Oosiee BOCTpeOOBaH-
HbIM. [Tog meaumuuckoir uHGOpManuoHHO# cuctemoit (MIMC) nmoHuMaeTcss KOMIUIEKCHAsT aBTO-
MaTHU3UpOBaHHasT MHPOPMAIIMOHHAS CUCTEMA, B KOTOPOH 0ObEIMHEHBI 3JICKTPOHHBIC MEIUITUHCKUE
3aIUCH O MAIlUeHTaX, JAaHHBIC MEAUIIMHCKUX MCCIICIOBAHNM, JaHHBIC MOHUTOPHUHTA COCTOSHUS Ta-
[IUCHTA C MEIUIIMHCKUX PHOOPOB U T.11. [1]

OTnruuTensHON 0COOEHHOCThIO HHTELIeKTYaIbHBIX MUC siBnisieTcs Hanmuue 0a3bl 3HAHUH.
baza 3nanmii — 370 0coboro poxa 6a3a JaHHBIX, pa3pabOTaHHAs IS YIPABICHUS 3HAHUAMH, T.C.
cOopoM, XpaHEHUEM, TIOMCKOM U BbIJIa4€i 3HAHUH.

3HaHUE - 3TO XOPOILIO CTPYKTYPUPOBAHHbIE JAHHBIC, WIM JAHHBIE O JIaHHBIX, WJIK METaJaH-
Hble. [ XpaHeHus 3HAHUN MCMONB3YIOTCA 0a3bl 3HAHUN, KOTOpPBIE, B CBOIO OYEpE/lb, SIBISIOTCS
OCHOBaMHU IS JTIOOBIX HH(OPMAITMOHHBIX cucTeM [2,3].

Metoasl npeacraBjienusi 3HaHui. CyliecTBYIOT AECATKH Mojened (WM s3bIKOB) Ipen-
CTaBJICHUS 3HAHUM A7 Pa3NMYHBIX MPEeIMETHBIX oOnacTed. BOJBIIMHCTBO M3 HUX MOXKET OBITh
CBEICHO K CIeAyIomuM kiaccam [2,3].: cemanTudeckue ceTH; (hpeiimMbl; popMaabHbIe JIOTUYECKUE
MOJIENH; MPOAYKIIMOHHBIE MOJIEIH.

B UnctuTyTe kubepHeTnkn TOMCKOTO MOJUTEXHHUUYECKOTO YHUBEPCUTETA pa3paboTaH Mpo-
TOTHIT CHCTEMBI TIOJJCP)KKA HAYYHBIX HCCIIEIOBAHUN OpOHXHaIbHOM acTMbl [6-8]. BpoHxuanbHast
acTMa SBJISIETCS] IPUYMHON 3HAYUTEIbHBIX OTPAHUYEHUN KU3HEACSITEIbHOCTH, CHUIKEHHS COLIMAIb-
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HOM aKTUBHOCTHU OOJIBHBIX, T.€. CHIXKEHHS UX KauecTBa >ku3HU. OrpaHnyeHrne CouUanbHoN U pusu-
YEeCKOM aKTUBHOCTH OTPHIIATEIHBHO CKA3bIBAIOTCS HA PAa3BUTHUH YEJIOBEKA, BHI3BIBAIOT CYIECTBEH-
HBIE TPYIHOCTH y 00JbHOTO. Ha pa3BuTHe 6011€3HM BAMSIOT HE TOJIBKO TaKue (PaKTOPbI KaK Hace -
CTBEHHOCTb, Tpo(deccrHoHabHbIe (AKTOPHI, IKOJOTHUYECKHe (aKTOPhl, HEPBHAI M HMMYHHas
CHCTEMBI, HO ¥ BO3MOXKHO sl APYruX (PakTopoB. /Lyt BBISIBICHUS CKPBITBIX 3aKOHOMEPHOCTEH Yy
00JIBHBIX OPOHXHMAJIHHON aCTMOM HaMU OBUIM MCTIOJIB30BAHBI MPEHMYIIECTBEHHO MPOIYKIIMOHHbIE
moenu [4-8].

MaremaTnyeckasi IOCTAHOBKA 3aJa4M. /[ HaXOKICHUS PEIIAIONIETo MpaBmIa MOCpea-
CTBOM OIIPEJICIIEHHBIX MaTEeMAaTHYECKUX MHCTPYMEHTOB, HEOOXOMMO HMEIOLIHECsS 3HAHUS Ipe-
CTaBHUTh M CTPYKTYPHPOBATH COTJIACHO MAaTEeMaTHYECKUM TEPMHHAM.

Nmeercst BeiOOpka X 13 n 0OBEKTOB (OOJBHBIC), XapaKTEPU3YIOMIUXCS M MEpeMEHHBIMHU
(pu3monornyeckue, ConuabHbIC, ICUXOJIOTUIECKHAE TIOKA3aTENHN):

xll xln

rje | - HoMep 00bekTa (00JbHBIE), | - HOMEp NEPEMEHHO (IPU3HAK).

U Bekrop Y={y1, ....Vi...Yk}, T1ie Yi— OJIMH 13 BO3MOXHbIX nuarHo3os (BAPI, BASP, BANP,
PD), Kk - xotm4ecTBO MPOTHO3UPYEMBIX KJIACCOB (MArHo3).

Takum o0pa3zom, 3amava 3aKITFOYACTCS B MOCTPOCHUM PEIIAIONIUX MPABUJ JIJIS BBISIBICHHS
3aKOHOMEPHOCTEH, T.e. Ul OTHeceHus I-ro oObekta (I =1...n) (0OJBHOTO) C OTpeNeICHHBIM MPH-
3HakoM | (j =1..m) k omHOMY 13 uMeromuxcs kimaccoB Yi (i = 1..K) (auaruos).

JIiis moydeHust 3aKOHOMEPHOCTEH B BUJIE MPOTYKITMOHHBIX MOJISIICH, T.€. IIOUCK B IAHHBIX
«ECIH...TO...» TPABWJI, Yallleé BCETO MCIOJIb3yeTCs aJITOPUTM OrpaHHYeHHOTO nepedopa M.M. bon-
rapia u METoJ1 AepeBbeB pemenuii [4, 5].

AJITOPUTMBI OTPAHUYEHHOT0 Nepedopa. DTU aNTOPUTMBI BBIUUCISIOT YaCTOTHl KOMOUHA-
LUH TPOCTHIX JIOTUYECKUX COOBITHI B MOArPYIMIax AaHHBIX.

Orpanu4eHueM CIyKHUT JUIMHA KOMOMHAIIMYU MPOCTHIX Jorndeckux coObiTii. Ha ocHoBanuu
aHaJlM3a BBIYMCJICHHBIX YaCTOT JIelaeTcs 3aKI0UYeHHE O MOJE3HOCTU TOM WM MHOW KOMOWHAIUH
JUIS YCTaHOBJICHUS aCCOLMAIMY B TAHHBIX, JUIS KJIacCU(UKALUY, TPOTHO3ZUPOBAHUS U TIP.

IocTpoenue nepeBbeB pemeHuii. JlepeBo pemieHuit - 3To crocod MPeACTaBICHHS MPABIII
B UEPAPXUYECKOM, MOCIeA0BATEIbHON CTPYKTYpe. JlepeBbs peleHuil crnocoOHbl pemaTh Takue 3a-
Jlau, B KOTOPBIX OTCYTCTBYET alpropHas UH(POpMaLKs O BIIE 3aBUCUMOCTU MEXIY UCCIIeyeMbl-
MU JaHHBIMH. Mepapxudeckoe cTpoeHHe epeBa KiIacCU(pHUKAIUU - OJTHO U3 HanboJiee BaKHBIX €ro
CBOWCTB.

B nacrosiee BpeMs Ha pbIHKE MPOTPAMMHBIX MPOJIYKTOB UMEETCSl JOCTATOYHO OOJIBIION
BBIOOP MHCTPYMEHTapHsl AJIsi KOMIIBIOTEPHOUM peanu3alii MeToJa JepeBheB pelieHuid. B Hamiem
ncciaenoBannu Obl1 ucroib3oBad makeT STATISTICA - cucrema It CTaTUCTAUYECKOIO aHaIM3a
JAHHBIX, BKJIIOYAIOIIAs IIUPOKUI HA0Op aHAIUTUYECKUX MPOLEAYP U METOJIOB.

3akaouenue. s GpopmupoBaHus MeIUIIMHCKUX 0a3 3HaHM Hambolee >(PPEeKTUBHBIMU
SIBJISFOTCSI METO/IbI MHTEJUIEKTYaJIbHOTO aHaln3a JaHHbIX. [IpoaykunoHnHble Moenu (B BUIIE Aepe-
BbEB PEILICHUI ), ONMCHIBAIONINX BBISIBIEHHBIE 3AKOHOMEPHOCTH (DPU3HOJIOTHUECKUX U TICUXOJIOTHY e-
CKUX 0COOCHHOCTEM MAIMEHTOB C PA3NIMYHBIMU (hopMaMU OPOHXUAIBHON aCTMBI.

[TonyuenHsie pe3ynabTaThl OyAyT HUCIONB30BAHBI ISl PACIIUPEHUS UMEIONIeics 6a3bl 3Ha-
HUN CUCTEMBI MOJICPKKH HAYYHBIX HCCIEAOBAHUNA OpOHXMUATBHONW aCTMBI, a TAaKXKe MPU CO3JIaHUU
MPOTOTHIIA BUPTYaJIHHOTO IIEHTPa OLIEHKH U MOHUTOPHHTA COCTOSIHUS JETei ¢ Haubolee pacmpo-
CTpaHEHHBIMH HENH()EKIIMOHHBIMU 3a00JI€BaHUSIMHU.
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INFORMATION TECHNOLOGY IN THE ANALYSIS OF GENETIC SUSCEPTIBILITY TO RHEUMATOID
ARTHRITIS

Chasovskikh N.Y.
(Tomsk, Siberian State Medical University)

Abstract. This study aimed to explore the underlying molecular mechanisms of rheumatoid
arthritis (RA) using bioinformatics analysis. RA susceptibility genes were extracted from publicly
available database The Catalog of Published Genome-Wide Association Studies. A total of 90 genes
were identified. The Gene Ontology (GO) functional analyses of susceptibility genes were per-
formed using Cytoscape ClueGO. The genes were mainly involved in the regulation of interleukin-
12 production, regulation of tyrosine phosphorylation of STAT protein; regulation of long-term
neuronal synaptic plasticity; antigen receptor-mediated signaling pathway; interleukin-2-mediated
signaling pathway.

Keywords: molecular mechanisms, functional analyses, rheumatoid arthritis, Gene Ontolo-
gy, multifactorial diseases.

COBpeMeHHaH MCI[I/IKO'6I/IOHOFI/I‘ICCK3H HayKa XapaKTCpU3yCeTCd IMNOCTOAHHO PACTyHIUMU
o0beMaMu JaHHBIX I/ICCJIG,HOBaHI/Iﬁ, XpaHCHHUEC U aHAJIN3 KOTOPLIX HCEMBICJIUMBIL 0e3 NPHUMCHCHUA
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