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ANALYSIS OF ARTIFICIAL INTELLIGENCE METHODS APPLIED
FOR PROCESSING SEMI-STRUCTURED DATA IN MEDICINE

B fjaHHO CTaTbe aBTOP OCBELIAET MPO6AEMY UCMONb30BaHWA METO/0B UCKYCCTBEHHOrO UHTENNEKTA B
061acTy 34paBoOXpaHeHns. PaccMaTprBaloTCs AOCTOMHCTBA U HElOCTaTKN Takux METO/0B UCKYCCTBEHHOMO
WHTENNeKTa, KaK 3HaHWe-OpPUEHTUPOBAHHbLIA MOAXOd, AEPEBbS PELLEHWNA, HEpOHHbIE CETU W TEHETUYECKME
anropuTMbl.

KntoueBble CnoBa: WCKYCCTBEHHbIA WHTENNEKT, HEPOHHbIE CETU, 3KCMEPTHbIE CUCTEMbI, [EPEBbS
PELLEHNIA, FeHETVYECKNE aNnrOPUTMbI.

In given article authors shine a problem of using artificial intelligence methods in the field of healthcare.
The advantages and disadvantages of such artificial intelligence methods as knowledge-based approach, decision
trees, neural networks and genetic algorithms are considered.
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B passutuM UMPOBOro 34paBOOXPAHEHUA OAHMM W3 Hambosiee MepcreKkTUBHBIX
HanpaeNeHWA ABNAETCA UCKYCCTBEHHbIA WHTENNEKT. B Hallell cTpaHe MOCTOSAHHO NOSB/AKOTCS
BCe HOBble M HOBble pa3paboTKM W WCCMeAOBaHWA, NpeAnaraiolime peannsaumio  3Tux
TEXHO/OTUI 415 MeAMLMHBI U 30paBOOXPaHEHNS.

PaccMOTpMM HEKOTOpble METOAbl WCKYCCTBEHHOIO WHTE/NNeKTa, MNPUMEHUMble [N
006paboTKM  CNaboCTPYKTYPUPOBaHHbLIX AaHHbIX B MeAuMUUHe, TakuMe Kak 3HaHue-
OPVIEHTUPOBAHHbIN MOAXOA, LepeBbs PeLLEHWI, HEMPOHHbIE CETU U TEHETUYECKINE anropUTMBI.

3HaHMe-0pMEeHTUPOBAHHbIN NOAXOA. [aHHbIA MoAX0L MOXET OblTb WCMO/Mb30BaH AN
pelleHns He(OpPMasIM30BaHHbIX MPO6/IEM, K KOTOPbIM OTHOCATCA 33ajayu, obnajaroLime
ClefyHoLWNMM XapaKTepUCTUKaMU:

- C/TIOXKHOCTb WJIN HEBO3MOXXHOCTb MPeACTaB/eHns 3a4a4 U JaHHbIX B YAC/IOBOW OpME;

- HETOYHOCTb M HEOAHO3HAYHOCTb UCXOAHBIX JaHHbIX Y 3HaHWIA 0 NPegMETHOW 061acTy;

- OTCYTCTBME KOHKPETHOIO airopuTma AN peLleHns onpeaeneHHon MeauLUHCKON 3ajaun.

3agaun 34paBoOOXPaHEHNS MOXKHO OXapaKTeprn30oBaTb BCEMU BbILLENEPEYNC/IEHHbIMM
CBOWCTBaMU, TaK KakK B OO/MbLUMHCTBE CBOEM OHW COAepXar 60/bLUoi 06beM MHOrOMEPHbIX,
3anyTaHHbIX Y NPOTMBOPEUMBBLIX KINMHWYECKMX AaHHbIX. OCHOBHasd npobsiema npy Co3LaHuu
3HaHWe-OPUEHTUPOBAHHbIX CUCTEM - MOCTPOeHMe 6a3bl 3HaHWWA. [aBHas TPYAHOCTb Mpw
co3aHnn 6a3 3HaHWI 3aKN0YaeTCs B NPAKTUYECKON CNOXHOCTM MOJTyYEHUS 3HAHWI OT Bpayen-
3KCMepTOoB, a TaKXe B TOM, YTOObI 3a/I0XKWUTb B CUCTEMY «3[PaBblili CMbIC/», KOTOPbIM 3a4acTyt0
PYKOBOACTBYeTCS 3KCrnepT. Kpome TOro, B OT/IMYME OT 3KCMEPTOB, Takue CUCTEMbI C/IOXHO
afanTupyrTCA K M3MEHEHWNIO Cpefbl. Tak >Xe MUHYCOM fB/ISAETCA HEBO3MOXKHOCTb BOCMPUATUA
CEHCOPHOI MHopMaLUK.

Ecnn Takmx orpaHuyeHuin 6yfeT CAWLIKOM MHOro, 3TO CWIbHO 3aTPYAHWT cO34aHue
3HaHWe-OpPMEHTUPOBAHHON CUCTEMbI. B 3TOM cnyyae 3HaHWE-OPUEHTUPOBAHHYHD CUCTEMY
MOXHO paccMaTpuBaTb HE KaK TOYHbIA WMHCTPYMEHT, & KakK CUCTEMY MOALEPXKKN MPUHATUS
pelleHnii. PaboTa C Held MPOMCXOAUT Chefylowum o06pa3om: cucTemMa 3ajaeT BOMpPOChI
Mo/b30BATESHO, M0 Mepe NosyveHns OTBETOB MeXaHM3M /IOrMYecKoro BbiBOZa ABUXeTca no 6ase
3HaHWI, onpefensieT, Kakue eLg BONpoChl HYXXHO 3a4aTb U B KOHLE AenaeT BbIiBOA,. Mpryém
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3HaHWe-OpPUEHTUPOBAHHAA CUCTEMA MOXET OOBACHWUTL BCHO LLEMOYKY PacCy>KAEHWUM, YTO TaKxXe
ABNAETCA MPEUMYLLECTBOM NPU MeLULMHCKOW AnarHOCTUKe.

[JepeBbs pelleHW. lMcnonb3oBaHWe 3TOr0 MeTofa npeanosnaraeT 3aHeceHWe B
nporpammy Moc/efoBaTe/lbHO 3a4aBaeMblX BpayoM BOMPOCOB, HEOOXOAMMbIX A1 peLleHust
onpeseNieHHON AMarHOCTUYeCKOM Npo6aeMbl. 3TW BONPOCHI CTPYKTYPUPYHOTCS B BUAE [epeBa, B
KOTOPOM  BepLUMHamy  ABNAKOTCA  BOMPOCbI, 33faBaeMble  OONbHOMY, a BeTKaMu -
a/lbTepPHAaTMBHbIE OTBETbI HA BOMPOCHI, KOTOPble, B CBOK 0OYepedb, BeAyT K ChefyroLum
BonpocaM. porpamMmMa OCyLLECTBNSET Nepexof OT BOMpoca K BOMPOCY A0 Tex Nop, fnoka He
OyfeT HalileHO peLLeHre UK ncyepnaHbl BO3MOXHbIE Nepexobl. MpobnemMbl B UCMONb30BaHUN
[lepEBLEB  PELUEHUIA HAUYMHAIOTCA MPU  YCNIOXKHEHUM peLlaeMblX AMArHOCTUYECKWX 3ajau.
[epeBbs pewleHNid ANA TakuMX 3afay CTaHOBATCA C/ULIKOM C/OXHBIMA U UMEKT BbICOKYHO
CTeneHb BeTBNeHMs. Bcé 370 npuBOAMT K npobfremaMm B aHanMse paboTbl [JepeBa U
MHTeprpeTauuy ero pesynbTatoB. Kpome TOro, npu Heo6XOLMMOCTU BHECEHUS| U3MEHEHWIA B
NOrMKY NporpaMmbl - MPUXOAMUTCA 3aHOBO CTPOUTb AepeBo 1 NOTHOCTbIO
rnepenporpaMmm1poBaTh BCHO 3ajauy.

B TO e Bpems TakoW Moaxof KpaviHe yno6GeH, Tak Kak NO3BONSET MpeACTaBUTb B
nporpamme JfIOTMKY COCTaBfieHMs MOC/ef0BaTe/lbHOCT BOMPOCOB BpayoM Mpu  peLleHu
AMarHoCTUYECKOM 3aflaun B KIMHWUYECKMX YCNOBMAX. ITOT NOAXOL MO3BOJMSET UMUTUPOBATH
MPOLeCC NPUHATUSA peLLeHns BpauoM Npyu NOCTaHOBKe AnarHosa.

HeipoHHble ceTw. HeipoHHbIe CEeTV XOPOLLIO NOAXOAAT [151 peLeHns
TPyAHOOPMaIM3YeMbIX 3afay, KOTOpble cofepaT 60/bLION 06beM Pa3HOPOAHbIX AaHHbIX, He
MMEILLMX MaTeMaTMyeckoro ornucaHus, 4YeM B OO/bLUMHCTBE C/yyaeB XapaKTepusytoTcs
MeANLUMHCKME [aHHbIe.

HeipoHHble CeTM CNOCOOHbI BbIABNATL CKPbITble 3aKOHOMEPHOCTW B MHOIOMEPHbIX
[aHHbIX, & TaKkXkKe OTKPbIBAOT BO3MOXHOCTb YMEHbLUEHUS PasMEPHOCTU BXOAHbIX [AaHHbIX,
OCTaBNsAA Hambosee CyLLeCTBEHHble. KpoMe TOro, HeMpOHHbIE CETU UCMOMb3YHOT 06yYeHVe Ha
nprMepax u He TpebytoT NPOrpaMmMrpoBaHuns NPasu BbIBOAA, YTO YNPOLLAET 3ajauy.

B T0 e BpeMsi CYLLECTBYIOT OMnpeAe/neHHble TPYLHOCTU, CONPSXKEHHbIe C NPUMEHEHVEM
HelpoceTeBbIX TEXHOMOMMIA B 3afa4ax 34paBooxXpaHeHus. Tak, B NofasnstolweM 60/bLUNHCTBE
CNy4yaeB HEBO3MOXKHO 3apaHee ornpesenuTb apxXUTeKTYpY HEMPOHHOW CETU U €€ CNOXHOCTb A1
KOHKPETHO MOCTaB/IeHHOW 3afiaun. Takke [/19 KavyeCTBEHHOM paboTbl HEMPOHHOW CeTu
Heob6X0AMMO NpPOoBeCTU paboTy Mo TwiatefbHOMY (DOPMUPOBAHUIO PEeNeBaHTHOM 00yuvatoLei
BbIOOpPKW. T1OMMMO 3TOrO, r/1aBHbIM HeAOCTATKOM WCMOJb30BaHUA HENMPOHHbLIX CeTell B
34paBOOXPaHEHNN ABNISETCA OTCYTCTBUE OOBACHEHWS MONYYEHUS TOFO WM MHOTO pe3ysnbTaTa -
Hefb3A NPOCNeaUTL MyThb MOCTAHOBKM AMarHosa.

[eHeTUYeCKUA  anropuTMm.  [eHeTUYeckue  anropuTMbl  MPeACTaBNAOT  CO6OM
UTepaLMOHHbIE BEPOSATHOCTHbIE 3BPUCTUYECKME a/ITOPUTMbI MOUCKA.

OCHOBHbIMM  MPEUMYLLECTBAMW TEHETUYECKUX &ITOPUTMOB SB/ISETCH BO3MOXHOCTb
MCNOMb30BaHNSA [aHHbIX Pa3/IMYHOr0 BMAA W 3HAYMTE/IbHOE YMPOLLEHWE TPYLOEMKUX W
[ONroBpeMeHHbIX 3afay. Kpome TOro, reHeTuyeckue asroputMbl CaMopasBMBAlOTCA W He
TpebyoT NOCTOSAHHOIO NepenporpaMMUpPoBaHns. TakxKe reHeTUYeCKne airopuUTMbl ONPeLensoT
He OLHO KOHKPETHOe peLleHue, a rpynny LOnyCTUMbIX BapvaHTOB, YTO ABMSETCA MOJE3HbIM
KayeCTBOM B 3afjayax AnarHoCTUKM.

Ho, Hapsgy ¢ LOCTOMHCTBaMW, reHeTUYecKne anropuTMbl 06/1a4at0T OrpaHUYeHsMU B
HacTpOKax TeHeTUYeCKNX OnepaTopoB. W KoauMpoBaHWe peLueHWs MNpeacTaBnseT coboi
TPyAoemMKmin npouecc. Ewwé ofHoN Npo6aeMort Npu UCMob30BaHUM TeHETUYECKUX airOpUTMOB
CTAHOBUTCA OTCYTCTBUE IPMEKTUBHLIX KPUTEPUEB 15 OKOHYaHUA paboThbl anroputMa. Kpome
TOro, reHeTUYeCKne airopUTMbl TPEOYHOT LOCTATOYHO BONbLUMX BbIYUC/UTENbHBLIX PECYPCOB.

BaliecoBckunii noaxod. B ocHoBe 6aileCOBCKOro noaxoga nexut Teopema baiteca,
KOTopast OTHOCUTCS K TeOpUM BePOSTHOCTEN. BaileCOBCKMIA NOAXO0A B 3aa4ax 34paBoOXpPaHeHNs
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MCNONb3YEeTCA MPU  BbIYMC/IEHWM YACTOTbl WM BEPOATHOCTM HACTYMJIEHUA KaKoro-nmoo
CO6bITKSA, Hanpumep, 3abonieBaHuns.

Mpu nprMeHeHuy 6aiiecOBCKOro MOAXOfa BO3HWKAeT npobnema OnpefenieHns Beex
B3aVIMOZENCTBUIA B CNOXHbLIX CUCTEMAX, @ TaKKe HeOOXOAMMOCTb MUCMO/b30BAHWS 3KCMEPTHbIX
OLLeHOK 41151 OnpefeneHns MHOXEeCTBa YC/TOBHbIX BEPOSTHOCTEMN.

Ho B TO e Bpems 6ailecOBCKUIA NOAXOL MO3BONSET WUCMO/b30BaTh TOMIbKO anpuopHYHo
MNH(OPMALMIO, YTO SBMAETCA HECOMHEHHbIM MpPenMyLLEecTBOM. Kpome TOro, OH [OCTaTOYHO
MPOCT B MOHUMAHWMN NTOTMYECKN BbIBELEHHbIX YTBEPXAEHNN.

Bce JOCTOMHCTBA M HEOCTATKM BbILLEPAaCCMOTPEHHBIX METOA0B NMpuBeLeHb! B Tabmue 1.

Tabnuua 1 - CpaBHUTEbHAsA XapaKTePUCTMKA METO0B UCKYCCTBEHHOTO MHTEN/EKTA

Ha3saHune meToa JocTonHCTBa HepnocTtaTku
3HaHue- - BO3MOXXHOCTb 00bACHEHUSA BCEW - NPaKTUYecKas CIOXHOCTb NOyYeHUs
OPVIEHTUPOBAHHbIN| LIENMOYKM PacCyXeHW; 3HaHWIA OT Bpayel-aKCnepToB;
noaxos, - MOTyT 06beIMHATL 3HAHWA HECKO/IbKUXIPAKTUYECKas C/IOXHOCTb B TOM,
3KCMepToB; 4TOObI 3a/T0XKWTb B CUCTEMY «3[PaBbli
- BO3MOXHOCTb JOKYMeHTaL MK CMbIC/1» 3KCMepTa;
npoLecca peLLeHms. - npo6nieMa aganTauuy 3KCNepTHbIX

CUCTEM K M3MEHEHUIO CPeabl;
- OTCYTCTBMWE BOCMPUATUS CEHCOPHOI

NHopMaLMK.

[lepeBbs peLLeHunit | - He TpebyIOT NOATOTOBKM aHHbIX; |- Npo6/ieMa aHanmn3a 60/bLIMX AEPEBLEB
- NPOCTOTa NHTePpeTaLMm NOMYHeHHKMISA CIIOKHBIX AMarHOCTUYECKUX 3ajaY;
peLLeHWiA; - TPYL0EMKOCTb U CNIOXKHOCTb BHECEHUA
- CNocob6eH paboTatsb C pasHbIMU N3MEHEHWI B NOTUKY NPOrpamMmmbl.

KaTeropusiMm iaHHbIX.
HellpoHHbIe CETU | - BbISIB/IEHME CKPbITbIX 3aKOHOMEPHOCTElEeBO3MOXHOCTb 3apaHee OnpeaenuTH

B MHOTOMEPH/ XX JaHH"XX; apXUTEKTYPY HENPOHHOM ceTu 1 eé
- BO3MOXHOCTb YMEHbLLIEHUSA CNOXXHOCTb A4/19 KOHKPEeTHO-
pasMEPHOCTU BXOAHbIX AaHHbIX, MocTaB/IEHHON 3aaauu;

0CTaB/sif Hanbosee CyLLECTBEHHbIE; |- HEOOXOAMMOCTD TLLATE/IbHOIO

- UICNO/b3YIOT 06yYeHMe Ha NpYMepax| HoOPMMPOBaHMS 06yYaroLLEen BbIOOPKK
He TpebyoT NporpaMMMpoBaHNA NPaBUOTOPas ONpeaenseT KavyecTBo paboTb
BbIBOZA. HEMNpPOHHON ceTu;

- OTCYTCTBME OOBACHEHUSA MONYYEHUA
TOrO WU/ UHOTO pe3y/ibTaTa - Hefb3s
npocneanTb NyTb MOCTAHOBKM AMarHo3a.

eHeTMYeCKNEe - BO3MOXXHOCTb MCMO/b30BaHMSA JaHHBIX OFPaHUYEHUS HACTPOKamMm
anropuTMbl pa3/IMYHOro BUAG; FEHETUYECKMX OMepaTopoB;
- 3HAUMTENbHO YNPOLLAKT TPYA0EMKME- TPYA0EMKOCTb B KOAMPOBAHNUM
1 [LONrOBPEMEHHbIE 3aauu; peLLeHNs;
- FTeHETMYECKNE aNITOPUTMbI - 0TCYTCTBME 3(hPEKTUBHBLIX KpUTEPUEB
camopasBuBatoTCs; AN OKOHYaHMS paboTbl arOpUTMa;

- FTeHETUYECKVE aNrOPUTMbl ONPEAENsIGTTPeOYOT AOCTATOYHO 60/1bLINX
He 0AHO KOHKPETHOE PELLEHUE, a FPYMMBBIYNCINTENbHBIX PECYPCOB
[0NyCTUMbIX BapUaHTOB

B HacToswee Bpems /19 60/1ee MacCcoOBOro NPUMEHEHNA UCKYCCTBEHHOIO MHTE/EKTa B
06nacTn 34paBOOXPaHEHUS CYLLECTBYET [ABa [/1aBHbIX MpenAaTtcTsus. [lepBoe - Heobxoaum
00NbLLIOM 06BEM fAaHHbIX W, BTOPOE, NPOMECCUOHANbHBIA MOAXO0A K MOCTPOEHUID CUCTEM
NCKYCCTBEHHOr0 WHTennekTa. [NaBHYt0 U Cepbé3HYH0 CNOXHOCTb MPW BHEAPEHUU CUCTEM
NCKYCCTBEHHOIO UHTE/NNEKTa B MeAMLMHE NPeACTaBNAa0T COO0M Ka4yeCTBEHHbIE, BbIBEPEHHbIE U
CTPYKTYPUPOBaHHbIE AaHHble, 6€3 KOTOPbIX WCKYCCTBEHHbIA WUHTENNEKT He OyAeT KOPPEeKTHO
paboTatb. Takxe 6e3 NpogecCnoHaIbHOro NOAXoAa K NOCTPOEHUO CUCTEM UCKYCCTBEHHOIO
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MHAN 1 TFKiUmKTW

MHOPM:;
B o

WHTENNeKTa A5 KaXKAOW KOHKPETHON MeMLMHCKOM 3afayn NpocToe MpUYMEHEHMe roTOBbIX
a/ITOPMTMOB K MOArOTOB/EHHbIM [aHHbIM He OyaeT [aBaTb KOPPEKTHbIA pe3ynbTaTr, T. K.
NCKYCCTBEHHbI UHTENNEKT TPebyeT onpefeneHHON HAaCTPONKN ANt MOHWMaHWS U NpaBUIbHON
NHTepNpeTauumn AaHHbIX 415 peLleHnst KOHKPETHbIX NPUKNaAHbIX 3agay.

TakunmM 06pa3om, BCe BblLLEPaCCMOTPEHHbIE METO/AbI UCKYCCTBEHHOIO UHTE/NEKTA UMEIOT
KaKk  JOCTOMHCTBA, TaK W  CBOM  HeJoCTaTKW, MNPUMEHUTENILHO K  06paboTke
CnaboCTPYKTYPUPOBaHHbIX [AaHHbIX B MeauuuHe. o3ToMy LenecoobpasHOCTb MPUMEHEHUA
TOr0O WM MHOTo MeTofa OyfeT 3aBMUCeTb OT COAePXXaHUA KOHKPETHOWN NPUKIaaHON 3aaaqun.
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