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AHHOTAD;IDI 

3KcrrepTHI:.1C CHCTeMbJ ).J,JISI Me).J,11U:11HCKOH .n11arHOCTl1K.H. II03BOIDIJOT 

cymeCTBeHHO IIOBJUUITh Ha IIOCTaHOBKY rrp e).J.Bap11TeJibHOfO .n11arH03a y 6 0 JibHblX. B 
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CTaTbe npHBe)J,eH 0)1.HH H3 a.nropHTMOB rrocrpoeHHSI AHarHOCTHqecKOH 3KCrrepTHOH 

CHCTeMbI. Ha ocHoBe )J.aHHoro a.nropMTMa crreu;ua.n11cTaM11 rrposo.n,HTC51 ｰ｡ｈｾ＠

.LI.HarHOCTHKa 3a6oneBaH11H, KOTopa51 6a:rnpyeTC51 na COBOKynHOCTH 

)J.Hcpcpepettu;HanhHO-)J.HarttocT11qecKHx npH3HaKoB. B pe3ynhTaTe crreu;11a.n11cT 

nonyqaeT HHcpOpMau;mo 0 sep051THOCT51X Toro HJIH HHOro 3a6oneBaHIDI B npou;eHTHOM 

OTHOIIIeHHH. Me)J.HQHHCKHe .n,aHHbie )J.JUI anropHTMa nocrpoeHIDI CHCTeMbl MOryT 

6hITh B351Thl 113 cnen;HaJIH3HpOBaHHbIX Me.LI.Hll.HHCKHX HCTOqHHKOB. 

ABSTRACT 

Expert systems for medical diagnosis can significantly aff ecl the formulation of 

the preliminary diagnosis of patients. The article presents one of the construction 

algorithms of diagnostic expert system. Specialists carry out early diagnosis of diseases 

on the basis of this algorithm which based on a set of differential diagnostic features. 

As a result, the expert receives information about the probabilities of disease in 

percentage terms. Medical data for the construction of the system can be taken from 

special medical sources. 

KnroqesLie cnosa: 3KcnepTHa51 c11cTeMa; .n.11arHOCT11Ka 3a6onesattMH; BecoBoi1 

K03cpcpHU.HeHT; .LI.HarHOCnJqeCKHH HH.LI.eKc; 3TaJIOHHbIH seKTOp naTOJionrn 

norHtJecKoro THna. 

Keywords: expert system; diagnosis of diseases; weight coefficient; diagnostic 

index; reference pathology vector Boolean type. 

Bse.neuue. IlyCTh HMeeTC51 n 60JibHhIX B KOHTpOJibHOH rpynne, y KOTOphIX 

ycTaHOBJietto m .n.HarH030B. Cpe,n;11 n 6on1>HhIX Pt HMeIOT HMeeT .n.11arH03 i, TO ecTh: 

i 
p1 - HMeJOT .n,11arH03 1; 
P2 - HMeJOT .n,11arH03 2; 

Pm - HMeIOT .n:11arH03 m, 

npHqeM HeKOTOpbie 60JibHbie MOryT c orrpe)J.eJieHHOH sepOSITHOCTblO HMeTh KaK 

.n;HarH03 Pb TaK 11 )J.HarH03 pj, TaKI1M o6pa3oM, HMeer MecTo HepaseHcTso: 
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PaccMOTpHM .n.11arH03 D. IIo pe3ynhTaTaM o6cnenoaaHIDI y PD 6onbHbIX HMeJOTC.SI 

CHMilTOMbl: 

l1 ... ls- Ha6op M<P<PepeHUHanhHO-)J.I1arHOCT:H:tleCKHX rrp1nHaKOB ( CHMITTOMOB) 

6one3HH D, T. e. o6pa3yeTC.SI BeKTop CHMITTOMOB: 

PD Cl1, l2 ... ls). 

CHMnTOMbI, B caoro oqepe,nh, np11Ha.n.ne)f(aT rro.n.rpynrre HeKOTopoii rpynnb1 

npH3HaKOB. Hanp11Mep, rpynna npH3HaKoB «06Uf.eKJZuHuttecKue uccReooeaHWl» 6y.n.eT 

BKnroqaTb B ce6.SI cne,nyIOII(He no.n.rpynnbI: KJlHH:H:t.J:eCKHH aHanH3 KpOBH c 

nei1KOUHTapttoii <PopMynoii 11 C03, KOrrporpaMMy, attanH3 Kana Ha UHCThI H 

aereTaTHBHhie QlOpMbl npOCTeHIIIHX, o6II(HH aHanH3 MOKpOThl H .n.pyr11e. fpynrra 

«6UOXUMUtteCKUe QHaJZU3bl)) 6y.n.er BKnroqaTh B ce6.SI no.n.rpyrmhI'. 6HOXHMHl{eCKHH 

aHanH3 KpOBH, 6HnHpy611H, rnIOK03Y B nna3Me, 6enoK 06w11i1 B CbIBOpOTKe H .n.pyrHe. 

PaccqHTaeM ttacmomy ecmpettaeMocmu fDi, K np11Mepy, rrpH3HaKa li> i = 1, s, 

KOTOpa.SI onpe.n.emeTC.SI: 3MIIHpH'leCKH rryTeM B3.SITIDI BbI60pKH rrau11eHTOB H no.n.cqera 

BCTpellaeMOCTH Ka)l(.lJ.oro 113 CHMITTOMOB [2]. 0TMeTHM, 'ITO qeM 60JibUie 6y.n.er o6'beM 

BbI60pKH, TeM TOllHee 6y.n.eT IlOKa3aTeJib qacTOTbl BClpeqaeMOCTH. 3aTeM .llllil 

KOHTpOJihHOii rpynnhI PD 6onbHbIX c .n.11arH030M D paccqHTaeM eecoeou 

K03cpi/JUZfUeHm kDi: 

k . _ f Di , 10001. 
Di-Lfj 10 • (1) 

.D:anee nocTpOHM 3maJZOHHbzu eeKmop namollozuu .LJ.JIR 6one3HH D llOzuttecKozo 

muna . ...sllleliKa aeKTopa HMeer 3HalleHHe true, ecnH ,naHHOe 3a6oneaaH11e HMeer 

.n.aHHbIH CHMilTOM, H 3HaqeHHe/alse HHaqe [3]. 

B pe3yJibTaTe MO)l(HO COCTaBHTb Ta6JIHuy 1, B KOTOpyro BXO.ll..SIT 3maJZOHHblU 

BeKmop 6one3HH D, qacToTa BCTpeqaeMOCTH H BeCOBOH K03QlQlHU,HeHT KIDKJJ.OfO 

CHMTITOMa ( 4): 
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ｔ｡Ｖｊｬｵｾ｡＠ 1. 
3Ta.JIOHHble OTBeTbl ,!l;a/neT, 'laCTOTa BCTpeqaeMOCTll II BeCOBbie 

ｋｏｬ｣ｬ＾｣ｬ＾ｮｵｵ･ｵｔｨｉＮｉｊＺｈｾ＠ ｾ｣ｬ＾･ｰ･ｮｵｵ｡ｊｩ｢ｈｏﾷＮｉｊＺｈ｡ｲｵｯ｣ｔｈＧｬ･｣ｋｈｘ＠ np113naKOB 

IlaTOJJOrHH 
flpH3H3KH lioJie3Hh i 
rpynna Ilo.nrpynna 3TaJIOHHhJe qaCTOTa I Becoeoil 

OTBeThl (+/-) BCTpeqaeMOCTll f ti ｾｏｬ｣ｪ＾｣ｪ＾ｈｾｈ･ｈｔ＠ kt% 
% 

IlpH3HaK l1 + f, k1 
fpynna 1 IlpH3HaK l2 - 0 0 

IlpH3HaK £3 + t. k3 
IlpH3HaK [4 + f4 k4 

fpynna 2 IlpH3HaK ls - 0 0 
IlpH3HaK l6 + !6 k6 

... ... ... . .. . .. 
fpynna k I1PH3HaK ｬｫＴＭｾ＠ - 0 0 

TaKHM o6pa30M, mo6oMy JJ.Hartto3y D cooTBeTCTByeT onpeJJ.eneHHhIH tta6op 

CHMilTOMOB npH3HaKOB, KOTOp.bie MO)l(HO npe)J.CTaBHTb B Bl:I.n;e eeKmopa 

coomeemcm6Ufl B D' r .n:e « 1 » H «0» CTaBHTC}l B COOTBeTCTBHe «+» H «-» 

(CM. pHCyttOK 1 ): 

Bv = Bv(8v11 8021 ... 8Dk+t), 

r e (i .. = {1, - ecnH )J.aHHoe 3a6oneaaHHe HMeeT JJ.aHHhii1 CHMnToM li; 
A tJ 0, - HHaqe. 
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I H<KUIO I 

ｾﾣＱＱＱＱＴｍＢ＠ 11. #z. ·- ＧＱｍ＼ｍｬ･ｐＹｦｦｾ＠
AMantOC'l\INflOIMx fl>M3-- (Cluln'IOuOa). Jr.1pul9pMWX 

AMI 6o.11al4M 0 

------Ml ,l\JlR llOl!X i OT 1 AO 5 ＧＢＭＭＭＭＭＭＭＭＭｾ＠r l..._ ___ -.-___ _,/ 

PaeotKTileM' 'WICTmy llCTp*"HUOC"4 fa 
ｾＳｊ｣｡＠ ｾＨｩｭ＠ 1 AOI) 

yes 

' 
3lilnoJ.lflblil at8l!!T npllJHHI I, 

npMMe'T' ｊｈｾ＠ W\Je (1) 

3tal10Nffblil OTI!le'T ｾｬｏｈ｡ｇ＠ I 
t, npl>o.er 3HB'«!+.lle fallie (0) 

8vi =l ODi =-0 ki = 0 I 
ｐ｡ｃｃＧＭｉｍｾ＠ aecotcil ＵＰｾｔ＠

ko ａｾｬｬｬＮｍ｡ＮｩＭＮＮｴｾ｡ｮｴ･＾ｃｮＴｾＱＧＴＪｬｈｬｬｄ＠ ｾｮｯ＠

ｾＨｬｴ＠

yae.t'IM'llMlt. l H3 1 

cocra-eeioop t"al1ll'IOnlM 6oneaot1e o 

Bv = Bv(8v110D2, ... 8Dk+t) 

ｾｃｍｦｩａｋ＠
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Pucy1101< 1. ARzopumM nocmpoenu.R :JmaJlo1111020 6e1<mopa namo1wzuu 60J1e:J11u 

0TBe11ruI Ha BOnpOCbl 0 Ha.JilfCIIUI HJIH OTCyrCTBHH CHMilTOMa y 6onhHOro, Bpaq 

<PopMHpyeT eeKmop coomeemcmeWI, 6onbH020 j no amUiorHH c pa6oTOH [ 1]: 

j = j( 8j11 8j21 ... ojk+t), 
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r e O· . = {l, - eCJIH ｲｲ｡ｾｈ･ｈｔ＠ HMeeT ,l\aHHblH CHMIITOM; 

.£\ lJ 0, - HHat.Ie. 

Baec:m eecrop ｷ｡ｾＱＱ＠ AAM 

ｾ＠ ONl'm)Ma y 15orw40lQ 

j = j( 8j1• Dj2, ... 8jk+t): r,l:\e 

Aoll llC&'X n;rn>non.i\ D 
Ml 033!>1 6one1Hel4 

8etm>p OOrn.>tOn> ｣Ｚｰ［ｴＹＴｾ＠ C lleJm>pOY 

OoneJHM D Ha .. a,,.._ ｣ｯ･ｮ｡ａｾ＠ ｾ＠ Te . 

ｐ｡＼ｘ＾｡Ｔｴ｢ｬＡｬｬＸ･ｬｃｬｬａｍ｡ｴｷｾ｡｡Ｎｩ｜＠ MH.leirc lndo no 
'------1 IPopwyno (2) c ｾ＠ ... y<:noeMM (3) 

ＨＸ･ｰｯｒｭｯｾ＠ t1aJ1+1..ui ,aooneUHMll y naUMeHTll) . 

PucyHoK 2. AllzopumM :JKcnepmHou cucme.Mbl ｾｵ｡ｺｈｯ｣ｭｵｋｵ＠ 3a60Jle6aHuR 

3aTeM BeKTop COOTBeTCTBIDI j 60JihHOrO cpaBHHBaeTCSI c Ka)l(,[l;hlM H3 BeKTOpOB 

COOTBeTCTBIDI B D 3a6oneBaHHH Ha HaJIWIHe cosna,n:eHHH, H Jl.illl Ka)l(J(Oro 3a6oneBaHm1 

paccqHThIBaeTCSI .n;11arHOCTMqecKHH HH.D.eKc IndD - eepoJI,mHocmb HQJZUt[,UJl oaHHOZO 

oua2Ho3ay 6oJihHoro no cpopMYne: 

(2) 

. = { 0, - 3HaqeHHfl i - x 5P.IeeK BeKTopoB j 11 Bv He paBHhI; ( 3) 
Pi 1, - 3HaqeH11fl i - x fl'lJeeKj H Bv ｣ｯｳｮ｡ｾ｡ｊｏｔＮ＠

TaKHM o6pa3oM, .n;IDI Ka)l(,ll.oro nau.HeHTa p accqMThrnaeTCSI BepoSITHOCTh Han11q11SJ 

Toro HJIH HHOfO 3a6oJieBaHIDI B npou.eHTHOM OTHOIIIeHHH (CM. p11C)'HOK 2). 
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3aKJJIO'leuue. B pa6oTe npe.nno)l(eH O,D,HH H3 MeTO.UOB cocTaB11eHID1 anropHTMa 

.[(HarHOCTHKH 3a6oneBaHIUI c TIOMOII.J;bIO BBe,D,eHHH 3TaJIOHHbIX HH.[(eKCOB H pacqeTOB 

BeCOB.bIX K03cpqmu:HeHTOB AIDI Ka)l(.[(OH 6one3HH. 

AnropHTM HBIDleTCH rrpHMepoM rrocrpoeHIDI .n;HarnOCTJ.ilieCKOH 3KCI1epTHOH 

CHCTeM.bI. 0TMeTHM, qTo YHHBepCaJI.bHOCTb ,D,aHHOro anropHTMa 3aKJUOqaeTCH B TOM, 

trro ero npHMeHeHHe MO)l(eT 6bITb peanH30BaHo .[(JUI pa31IH1iHbIX naTonor11if. KaqecTBO 

qacTOT.bI BCTpeqaeMOCTH MO)l(eT 6bITb ynyqmeHO 6naro.n:apH y BeJIWieHHIO q11cna 

BbI60pKH, TO eCTb npH anpo6au:1rn nporpaMM.bI B cne[(HaJIH3HpOBaHHOM Me,D,H[(HHCKOM 

[(eHTpe IIO .n;HarHOCTHKe ,n.aHH.bIX 3a6oneBaHHH. 
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