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Beryn

Opniero 3 HalBaXJIMBIIIKMX 3ajad, Bu3HaueHuUX Konnenmiero iHdopmaruzarii
OXOpOHHM 3710pOB’s YKpainu, npuiHaATii B 2017 poll, € «IiABUIIEHHS €PEeKTUBHOCTI
mpaii JiKapiB, SKOCTI MEAMYHUX MOCIYr 3a PAaxXyHOK BJIOCKOHAJIEHHS POOOYUX
npotecis 3a gonomoroto IKT, BpoBaykeHHSI CUCTEM MIITPUMKHU KIIHIYHUX PIIICHBY
[1,c4].

Cneundika I1arHOCTUKU 3aXBOPIOBAHb YM MATOJIOTIM MOJIATa€ B TOMY, IO Ha
pPaHHIX CTaaisiX BOHHU BiJA3HAYAIOTHCS MOTAHOK CHUMIITOMATHYHICTIO, TOMY HaBITh
JIOCBITYEHOMY JIIKaprO TOCUTh CKJIAJHO BUSIBUTH O3HAKH, SIK1 BKa3ylOTh Ha HasIBHICTh
3axBoproBaHHs. CamMe TOMY CydacHa MeEIMYHA JlarHOCTHKAa 0Oa3yeTbcs Ha
JI0Ka30BOMY MIJIXO/I1, SKUH 3aCHOBaHUI HA BUKOPHUCTAHHI BUCOKOTOYHOI arapaTypH 1
HOBUX 1H(QOPMAIIHHUX TEXHOJIOTISAX 1 I03BOJISIE OTPUMATH JOCTOBIPHI JIaHi PO CTaH
OpraHi3My JIOJUHU Ta 00’ €KTUBHO HOTO OLIHUTH [2, ¢.9].

Ane mpocTe MiABUIICHHS TOYHOCTI BUMIPIOBaHb (h1310JIOTIYHUX MOKA3HUKIB HE
no3Bosisie chopMyBaTh Ta OOIPYHTYBATH UITKY KOPEJAIII0 MDK CyO'€KTHBHUMH
BIIUYTTSAMM TIAIlIEHTa Ta JJIAarHOCTUYHUMH JaHUMH. ToMy TIIBKM CydacHi
IHTEJIeKTyaJIbH1 TEXHOJOTIi MIATPUMKH MPUAHATTS PIIICHb JIO3BOJISIIOTH IT1IBUITUTH
JIOCTOBIPHICTh PE3YJbTATIB JAIarHOCTUYHUX JOCIHIKEHb 32 PAXyYHOK BHKOPUCTAHHS
CHEllaJi30BaHUX METOAIB OOpOOKM JaHWX Ta HAJaHHS KIIHILMUCTY PO3LIUPEHOI
1H(pOopMaIii 1010 MATOJIOTIYHOTO MPOLECY.

1. CucremMu miATPUMKY NPUAHATTS JIKapPCbKOI0 pillIcHHSA

CyuacHi cuctemMu maATpUMKH npudHATTA pimeds (CIIIIP, anrm. Decision
Support Systems, DSS) BuHMKIM y pe3yJapTaTi 3JIUTTA  YIOPaBIIHCHKHUX
1H(QOpMaAIMHUX CHUCTEM Ta CHCTEM YHPABIIHHS 0Oa3amMH JaHUX 1 € IHCTPYMEHTOM
HaJaHHS JOMOMOTU THUM, XTO Bupilye (nmpuiimae pimeHHs). ToOTO npu3HaUYeHHAM
TaKMX CHUCTEM € TMIATPUMKA il 0coOu, sKa NpuiMae pPIIICHHS, Y TMOLIYKY
edexTuBHOTO pimeHHs. 3a ponomoroio CIIIIP moxe nmpoBoauTHCH BUOIp PIllIEHD Y
MEBHUX HECTPYKTYPOBAHMX 1 CIAOKO CTPYKTYPOBAHUX 3a7avyax, y TOMY YMCII U THX,
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mo maroTh Oararo kpurtepiiB. CIIIIP 3abe3nedye kopucTyBayam JOCTYI 10 AaHUX
Ta/abo Mojenei, TaKUM YMHOM BOHU MOXYTh NPUHAMATH ONTHUMAJIbHI PIIICHHS.
O60B’s3x0BuME kKoMnioneHTamu CIIIIP € 6a3a ganux, sxa MicTUThH 1HPOPMAIIiIO npo
00’€KTH, 110 aHaJ'IISYIOTLC}I Ta 0a3a Mojenel, B sKiil 30epiratoThCsi MaTeMaTHYHI,
JOTiYHi,  JIHIBICTUYHI Ta  1HII  MOJENi, SIKI  BUKOPHUCTOBYIOTH  JUIS
0araToKpUTepialIbHOTO, OPIBHSAJIBHOTO aHaJi3y ajJbTepHATUB pilleHHs. TexHooris
onpamtoBanus gaHux B CIIIIP 6a3yeTrhcsi Ha MeTojax IHTENEKTYyaJIbHOTO aHAIi3y
JaHUX 3 BUKOpUCTaHHAM anapaTy Data Mining (Hacammnepes, MeToAiB Kiacudikarii,
KJIacTepu3allii, MPOTHO3yBaHHsI, acoliallii, iieHTudiKaiii Ta BU3HAYCHHS 3MIH) Ta
0araTroMipHOrO CTATUCTUYHOTO aHATI3y.

Oco0MBOi aKkTyalnbHOCTI MPUUHATTA BIPHUX pIIIEHb Ma€e B MEIUIMHI Ta
OXOPOHI 3JI0POB'sl, TAK K MOMMIIKOBI JIIi B TAKTHIIl UM CTPATETIi JIKyBaHHS XBOPOIO
MOKYTb MPU3BECTH 0 MOAAIBIIOT BTpaTH 340p0oB's JtoauHu [3]. KpiM Toro, pileHHs
4acTO MaloTh NPUUMATUCS B yMOBax LIEHTHOTY, a TaKOX Oepydd 10 yBarum BUCOKY
BapTICTh KOXKHOI MOMUJIKH, MpoOiieMa 3a0e3MeUeHHsl JiKapiB Cy4acCHUMU 3aco0amu
MIATPUMKA TIPUAHSTTS PIIIEHh CTa€ BCE OUIBII aKTyaJdbHOIO. 3 PO3BUTKOM
iH(hOpMAIIIHHUX TEXHOJIOT1M CTajau aKTyaJbHUMU TUTAHHS CTBOPEHHS MEIUYHHUX
CIIIIP, BukopuCTaHHS SKHX B MEIUYHIA TPaKTHUIl Ja€ MOXJIHMBICTH HE TIJIbKH
3MEHIIIUTHA IMOBIPHICTh JOIMYIICHHS MOMUJIKHA B XOJ1 IIarHOCTUKU Ta JIKyBaHHS, a i
CIIPOCTUTHU POOOTY JIKAPIB.

3a JaHMMHM 3BITY MpO TEHAEHIII B raiay3l OXOpoHU 310poB's Bix Stanford
Medicine MaiilOyTHE OXOpOHHM 3J0POB'S 3AJICKUTH BIJ PSAAY BaXJIMBUX TEHACHIIIMH,
cepel SKUX BUAUISIIOTH MPOTHO3YBaHHS Ta NPO(]UIAKTHKY 3axBoproBaHocTi [4]. Y
IIbOMY KOHTEKCTI, SIKICHUW aHajl3 JaHUX MOKE MOTEHIINHO MOJIMIIATUA JIKyBaHHs
MalI€HTIB, 3HAWTU HEB1IOMI (DAKTOpHU PU3HMKY 3aXBOPIOBAHb a00 BHSIBUTH CYIYTHI
3aXBOPIOBAHHS, 3pPOOMTHM MEIUYHY [1arHOCTHKY OUIbBII TOYHOIO, MMOKPAIIUTH
YIpaBIiHHS BUTpaTaMu, TOIIO.

CucremMu  MATPUMKH  NOPUUAHATTS  Jikapcbkoro  pimenss (CIITTJIP)
(anrm. Clinical decision support system, CDSS — cucremu miaTpUMKd TPUAHSTTS
KJIIIHIYHUX PIIIEHb) € MEAUNIYHUMHU 1HPOPMAIIHHUMHU CUCTEMaMH, NMMPU3HAYCHUMH JIJIS
JIOTIOMOTH MEJIMYHUM CIIeIiaxicTaM B po0OTi 13 3a7ja4aMu, 3B’ I3aHUMH 3 TIPUHHATTAM
KIIHIYHUX (JIIKapChKUX) pillieHb. Take o3HaueHHS OyJio 3amporoHoBaHe Pobeprom
XeiiBopaoMm (Robert Hayward), cmiBpoOitHukoM LleHTpY 10Ka30BOi MEIUIIMHU
(Centre for Health Evidence): «Cuctemu miaTpUMKH NPUHHATTS JIKaPCHKUX PIIICHb
3B’SI3YIOTh PE3yJIbTaTH KIIHIYHUX JOCHIDKEHb 3 JAaHWUMH, HaSBHUMHU Yy BiTHOIICHHI
KOHKPETHOTO TMalli€HTa, BIUIMBAIOYM Ha BHUOIp JIKApCHKOTO PIIIEHHS Ui OLIBII
e(peKTUBHOTO HaJaHHS MEIUYHOI JomoMorm». Po3poOka Ta BIpPOBAaIKEHHS TaKHX
CIIIJIP B mpakTHKy € OJIHUM 3 TOJIOBHUX HAMPSIMIB PO3BUTKY IITYYHOTO 1IHTEIEKTY B
METUTTHHI.

2. O0’eKT HOCTITKEHHS

OueBunno, mo meanyHi (kminiyHl) CIIIIP maroTh 6a3yBaTHUCh Ha aKTyallbHUX
MEANYHUX 3HaHHSX. A Ui 3actocyBaHHA B Takux CIIIIP menuuni 3HaHHS MaroTh
Oytu dopmainizoBaHi [5, ¢.156]. OnauM 13 MeToaiB popMaizaiii METUYHUX 3HAHB €
nmoOy10Ba MaTEMaTUYHOI Ta/a00 1HGOpMaIiitHOT MOJIel 00’ €KTa TOCHIIPKSHHS.

JUis  TOJanbLIOr0  PO3TJSAY  BaXKJIMBO  BHU3HAUUTU  MOHATTA  «OO’€KT
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nocmmkenHs»  (OJ). B miteparypi, 0co0JMBO B  HaBYaJIbHO-METOAMYHIH,
MPUBOIUTHCS 0araTo 03HAYE€Hb LIbOTO TEPMIHY, SIKi1, IPETEHAYIOUN Ha OPUTIHATIBHICTD
Ta 3arajbHICTh, 3BYXKYIOTh pPaMKH BHU3HAYEHHS TEPMiHY, MOPYIIYIOUH BIACHE
3arajgpHICTh 1HOTO TepMiHy. OUYEeBHAHO, MO0 OOMEXKEHHS Kareropii «00’€KT
TOCTIKEHHS» TUIBKM pPEATbHUMHU YW YSIBHUMH, TPUPOJHUMHU YH IITyYHUMH
00’exTamH (IIpeIMeTaMu, MPOIIECaMH, SIBULIIAMH) €, M KO Ka)Ky4d, HEeKOPEKTHHM.

O/, sik enement I[IpO, BU3HAUYMMO TakK:

O/1 (06’ exT-opHUriHai) — e OKpEMUM €JIEMEHT a00 CUCTeMa, MPoIIec, SBUIIE a00
ebext B IIpO, skud OOCHIIKYETbCS 3 METOK BHU3HAYEHHS WMOr0 OCHOBHUX
BJIACTUBOCTEN (XapaKTEpUCTUK), BUSBIICHHS 3aKOHOMIPDHOCTEM 4YHM OCOOIMBOCTEH
1oro (yHKIIOHYBaHHS Ta MPOTHO3YyBaHHA MOT0 CTaHy (MOBEIIHKH) Y MallOyTHbOMY.

B HaBeneHoMy 03HaueHHI MiAKPECTIOEThCS MeTa JociipkeHHss O/ — BUBUCHHS
HOro BIACTHBOCTEM 1 cCTaHy (MOBEIIHKM) Ta MPOTHO3YBaHHS LIOTO CTaHy Yy
MalOyTHBOMY.

Cran Ta momeminka O]l BHU3HAYAIOTHCA WOro BIACHUMHU (BHYTPIIIHIMH)
BJIACTUBOCTSIMU, SIKI Ha3MBAIOThCS MapaMeTpaMy, Ta BIUIMBAMH 30BHINIHHOTO
CepeloBHUIlla, $KI Ha3MBAIOThbCs akTopamMu (KepyBaHHAMH, 30ypEeHHAMH) 1 €
BiactuBocTsiMU caMoi [1pO 1/ab6o BnactuBocTsMu iHmmx 00’ exTiB [IpO.

B namomy miaxomi 1o mooymaosu Mmeaunaaux CIITIP miaraoctranoro tumy O/l €
MAII€HT, SKUA PO3TIANAEThCA (HOCHIKYEThCs) B naeskomy ¢Gparmenti [IpO —
OKpeMiil  By3bKOCIIClL1ali30BaHiil 00JIacTi MEIUIIMHM, sKa BU3Ha4dae cdepy
3actocyBanHs CIIITP. Came mapametrpu O]l — BJIACTMBOCTI Ta XapaKTEPUCTUKHU
MalieHTa — po3MIANalThesl Ta aHam3yloThess B CIIIP 3 MeToro OLIHKK CTaHy
MmaIfieaTa, TO0TO, J1arHOCTHKH.

VY  BIANOBIZHOCTI 3 KOHUENTYyaJIbHOKW CTpyKTyporo Meauunux CIIIIP
TIarHOCTUYHOTO THUMY [JIsi OOIPYHTYBAaHHS Ta MIATPUMKH JIIKAPCHKOTO PILICHHS
HeoOXx11HO MaTH 6a3y moaeneit O/l ns pisaux gpparmenTtis [IpO.

B miit po6oTi po3risigaeThes npoiiec nmodyaou iHGopmarttiiaoi moaeni O/l mis
meanuHux CIITP miarHoctryHoro THIY.

3. Indopmaniitna mogesab 00’exkta nociaigkenns s meguuaux CIITITP

[Tlin 1udopmaniiinoro mogemwmo OJ (IMOJI) Oyaemo po3ymiTH CYKYHHICTh
nanux npo OJI, siki XxapakTepu3yrTh MOro HalOUIbII ICTOTHI BJACTUBOCTI 1 CTaHW,
MPUHIIMIIOBO BAXKJIMBI JIJISl 3aBJIaHb JTOCHIJKEHHS Ta I1IJIeH MOJIETIOBAHHS.

VY BIAMOBIAHOCTI 3 TEOPETUKO-MHOKHHHHM ITiIXO/IOM JI0 MOJCITIOBAHHS CUCTEM
(Tomamescekuii B.M., Xom A., ®eiimkin P. Ta @etipkia @.) mogamo IMO/I, To6TO,
dbopmanbamii onuc O], B TEOPETUKO-MHOKHHHOMY BHU/II — Y BUJII MHOKHH JTaHUX, SKi
OMHCYIOTh WOTO BJIACTHUBOCTI, CTaHW Ta Tporiec (PyHKI[IOHyBaHHs (TTOBEIIHKY) [6,
c37]:

1. MHOXWHA TapaMeTPiB — MHOKMHA 3HAYEHB «BJIACHUX» BIACTHBOCTEH
(aTtpudyTiB, XapakTepuctuk) OJ]

P= {pz'}; L= l, 2,...,?‘?,?

2. MHOXHWHA 3HAa4YEHb 30BHIIIHIX BIUIMBIB — MHOKWHA 3HAYEHDb BILIMBIB
30BHINIHBOTO cepeaopuia (iHmux 00’ektiB) Ha O/l (Ha fioro mapameTpu):
V=1{y}, 1=1,2,..1
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BrnmBy  30BHIIIHBOTO CEPENOBUINA MOXYTh OYyTH KOHTPOJbOBAaHUMH (SIKi
CIIOCTEPIraloThCcs) Ta HEKOHTPOJbOBaHI (30ypeHHAMHU), IETEPMIHOBAaHUMHU abo
BUITAIKOBUMU, CTATHYHUMH 200 THHAMIYHUMH.
B 3aranpHOMY BUTIQJIKy BCl BUIIIEBKA3aHI MHOXXHUHU HE TIEPETHUHAIOTHCA.

B Oynp-sxkuii MomeHT yacy ctad O/l BU3HAYa€eThCsl 3HAUEHHSAMU P;, Ta V;.

CyxkymnHicTs ctaniB O/l yTBOpro€ MHOXKHHY CTaHIB:
s; €5, q=012,..,n,

1€ S§g — NOYATKOBHM CTaH.
Cykynnicte 3anexHoctedl craniB s, OJ[ Bix yacy HasuBaTUMEMO (Ha30BOO

TPAEKTOPIELO.

[Toeninka (mpouec ¢yHkiionyBanHsa) O/l onucyeThCs NEIKUM ONepaTopom F,
SKAA B 3arajJjbHOMY BHIIQJIKy TI€PETBOPIOE HE3AJICKHI 3MIHHI B 3alCKHI Y
BIJIMOBIHOCTI 13 BITHOIIICHHSIMH BUTY:

p.(t) = F(p;(t),v,(2),1), ()
nel <c<npc+li.

(1) Ha3uBaeThbCcs 3aKOHOM (DYHKIIIOHYBAaHHS, SIKUM B 3araJibHOMy MOXeE€ OYyTH
3ajaHuil y Bual QyHKIIl, (YHKIIOHANTY, JOTIYHUX YMOB, B QJITOPUTMIYHINA UM
TabIMYHIN QopMi, y BUI1 CIIOBECHOTO MIPaBHJIa BIAIOBIIHOCTI.

CyKynHiCTh 3aJIe)KHOCTEH P, (t) Ha3uBaTHMEMO BUXiIHOIO TpaekTopiero O/

BpaxoBytoun cnemudiky posrmsgyBanux CIIIIP, B mnomanbmomy ams
cupomenss IMOJ] Bukimtounmo 3 Hei 30BHIMIHI BrurBy Ha O/,
Hexaii p; — enementapuuii napametp (o3naka) OJl, sikuii Mmoxke OyTH MOJaHUN Y

BUITIAAl: <KOom>=<3HaueHHs™>. | Koja, 1 3HAUEHHS O3HAKH MOXYTbh TpPUHAMATH
3HAQYEHHS 3 JEAKOTO JOMEHY [ — MHOXXHHHU JOMyCTUMUX 3Ha4eHb. SKINO M1 KOay
O3HAaKU ICHY€ €IWHUN JOMEH (MepesliK KOJiB, BIAMOBIJHHUX Ha3BaM O3HAK), TO
3HAQYEHHS O3HAKU B 3arajbHOMY BHUMAJAKy MOXYTh MPUHUMATHUCh 3 PI3HUX JIOMEHIB.
Hanpuxnang o3naka «Bik» Moxe mnpuiimatu 3HadeHHs 3 jgomeHiB B;=[0...120],
B,={1onwuii, mosoguii, cepenniui, miTHiN, crapuii}, Bs={no 18, 18-25, 25-40, 40-60,
crapiie 60}.

st dikcamii TOro, MO B SKOCTI MHOXXHHHU JOIMYCTUMHUX 3HAYEHb O3HAKH P
BUKOPHUCTOBYEThCS IoMeH D, OyaeMO BUKOPUCTOBYBaTH HoTauio p/D. Toni MoxHA
3anucatu: «Bik»/D, ne

3
D= U B,.

i=1
EneMeHTapHi 03HakKuM MOXYyTh OyTH 3rpyrnoBaHi1 (KJIacTe€pU30BaHi) 3a BHJOM 1
YTBOPIOBATH MHOXXMHU O3HAK OJHOro Buay. Bua o3naku — ue, (pakTuyHO, BUA
aHaniziB  (BumiptoBaHHs, onutyBaHHs) OJI. Hanpuxnaa, «AHami3 KpoBi»,
«AHTpPONOMETPHUYHI XapaKTEepUCTUKN», «Pe3ynbTaTtn Y3/l iereHiBy» ToIII0.
IMO/] nogamo y BUTJISAII KOPTEXKY:
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IM < ID,P >,

ne: ID — ineatudikamiitauii kog O], P — maOknHa o3Hak O], sika € 00’ enHaHHIM
MHOHUH BHIIB 03HaK O/I:

=1
KoxeHn enemMeHT pPj (]Zlk) MHOXHWHU P,' O3HAaK OAHOIro BHAY IIOHAETHCA Y

BUIJISI/II TEPHAPHOTO KOPTEXKY:
< poi}.ij,pz-ijpU, t; >,

ne t;— 4ac (y ¢hopmarti data/time) BUMIPIOBaHHS O3HAKH p;.

Taka monens € romomopdHoro O/, OCKUTbKM BpaxoBYIOThcs He BCi 03Haku O/,
aJie TUTbKY O3HAKW BAXKJIUBI JUTS 337249 JI1arHOCTHUKH.

He Baxxko J1oBeCTH, 110 B KOKHUM MOMEHT 4acy icHye equHa IMOJI, oCKUJIbKH B
KOXKHMM MoMeHT uyacy craH O]l xapakTtepusyeTbcs HAOOpOM 3HA4YE€Hb CBOIX
napaMeTpiB (O3HaK).

Buxopucranns 3anpornoHoBaHoi 1HQOpMaIiHOT MoJeTi 00’ €KTa JOCTIIKEHHS
no3BoJisie popmyBatu 6a3y moaeneit s meauuaux CIIITP giarHOCTHYHOTO TUITY.

BucHoBku

B miit po6oTi po3risiHyTO MeToj MoOyAoBH i1H(pOpPMAIIMHOI MOjem 00’€KTa
JOCIIKEHHSI HA OCHOBI T€OPETHUKO-MHOKWHHOTO MiAXoAy mis ¢hopMyBaHHS 0asu
mozenet gmsa  meauunux  CIIIP  giarHocTMuHOro  Tumy.  3amporoHOBaHA
iHdopmariiiina Moxaens Bukopuctana B CIIIIP mikapem akyIiepoM-TiHEKOIOTOM,
ommcaHii B [7].
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Abstract. The paper considers the method of constructing an information model of the
research object on the basis of a theoretical-multiple approach for the formation of a database of
models for medical SPR diagnostic type
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database
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