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Pe3iome. COBpPEMEHHbBIN YPOBEHb PA3BUTUS MEOULMHCKOWN
Hayku NpenocTaBnsieT B pacrnopsbkeHve nevallero Bpada Tbicsaumn
Pa3HOO0BpPa3HbIX AMArHOCTUYECKUX N NedYebHbIX MEeTOaMK, nekap-
CTBEHHbIX CPeacTB. B nx npakTmyeckoM nNpuMEHeHUN Bpayy-Kin-
HULMCTY NPUXOANTCS YYUTBIBATL Camble PasnnyHble ¢hakTopbl: MNo-
KasaHus 1 NPOTMBOMNOKA3aHUst METOAUKM UK cnocoba NeyvenHus,
0COBEHHOCTM NMaumeHTa 1 TedyeHns 3abonesBaHunsi, COBMECTMMOCTb
VW YCUNEHME BIUSIHUS TEX UM UHbIX METOOOB 06CnenoBaHus,
JIeKapCTBEHHbIX MpenapatoB Apyr Ha Apyra, WHAMBUOYyaJbHYIO
NIeKapCTBEHHYIO HEMEPEHOCUMOCTb 1 MPOTMBOMOKa3aHUS y nauu-
eHTa. Bce 910 mepxatb B namMaTtv U npuHUMaTth 6e30wmnboyHbie,
npaBuibHbleE N CBOEBPEMEHHbIE PELLEHUSI CTAaHOBUTCS CIIOXHEE.
Mpuyem cuTyaums CTPEMUTENBHO YCYryonseTcs TeM, 4TO 0ObeM
3HaHW B MEAMLMHE PacTET IaBUHOOOPA3HO, @ BPeMS Ha NPUHSATNE
BPa4YOM COOTBETCTBYIOLLErO PELUEHUsi Npn NMoCTaHOBKE AMarHo3a
He yBennymBaeTcs. B cBA3M C 3TMM BO3HMKAET BOMPOC O CO34aHUN
CUCTEMBI, NO3BONSIOLLEN MUHUMN3NPOBATL BPEMS OIS NMPUHATUS
BPAY0OM PELLEHWNSI O HANMYMW TOTO WS MHOTO 3a60N1EBaHMS.

Lenb: paspaboTtatb CUCTEMY MOALEPXKKA MPUHATUSA Bpa-
4eOBHbIX PeLLeHNiA NPU AMarHoCTUPOBaHUM NALNEHTOB HA OCHOBE
6aiecoBCKMX CETEN.

Peaynbtatel. PaccMOTpeH BapuaHT CUCTEMbl NOAAEPXKMU
NPUHATUS BpavyebHbIX PeLLeHnin Npu NocTaHOBKe AuarHosa npo-
CTyAbl, rpynna v kopoHasupyca. NpeanoxeHa moaens 6aliecos-
ckon cetn ¢ nomouwbtio MO «GeNle Academic». MonyyeHbl pe-
3yNbTaThl NPOLEHTHLIX COOTHOLUEHWIT BO3MOXHbIX 3abonesaHunii
rnayneHTa Ha OCHOBE MMEIOLLMXCS CUMMTOMOB.

3akso4eHne. PacCMOTPEHHbIN B CTaTbe MOAXOA, K MOCTpoe-
HWUIO CUCTEMbI NOAAEPXKKN NPUHATUS PELLEHWI NPU3BaH OKa3blBaTb
MOMOLLb Bpayam Mnpwv NMoCTaHOBKE AMarHo3a nauyeHTy Ha OCHOBe
ero aHamHeza. CnegyeT OTMETUTb, YTO MOCTPOEHHasi GaliecoB-
cKkasi CeTb MOXeT ObITb MoaMdULUMpoBaHa nyTem A06aBNEHNS NHBIX
CUMMTOMOB C WX YCNOBHbIMU BEPOSITHOCTAMU U KOPPEKTUPOBKM
VIMEIOLLMXCS MOCTe 9KCNEPTHO OLEeHKM (6 puc., 6ubn.: 6 uct.).

KnioueBbie cnoBa: 6aiiecoBckas ceTb; 6e3yCcrioBHas BEpO-
ATHOCTb; FPUNMN; KOPOHABMPYC; NPOCTYAa; Ccuctema noamdep>XKu
NPUHATUS PELLEHNIA; YCIOBHAs BEPOSATHOCTb.
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BBEAEHUE

CoBpeMeHHbI YPOBEHb Pa3BUTMA MeOULUHCKOWN
HayKn npefocTaBnsAeT B pacnopsKeHue nevallero
Bpaya TbiCAYM pPa3HOOOpPa3HbIX AMArHOCTUYECKUX
N neyebHbIX METOAMK, NEKAPCTBEHHbIX CPefcTB. B ux
NPaKTNYECKOM NPYIMEHEHUN BPaYy-KIMHULNCTY Npu-
XOAUTCA yuMTbIBaTb CamMble pasnunyHble dhakTopbl: Mo-

Summary. Modern level of medical science develop-
ment provides the attending doctor with thousands of various
diagnostic and therapeutic techniques as well as medicines.
Practically applicating them, the clinician has to take into ac-
count a variety of factors: indications and contraindications
of the method or modalities of treatment, characteristics of
the patient and the course of the disease, compatibility or
strengthening of the influence of certain examination meth-
ods, medications on each other, individual drug intolerance
and contraindications in the patient. It becomes more difficult
to keep all this in memory and make error-free, correct and
timely decisions. Moreover, the situation is rapidly aggravated
by the fact that the volume of knowledge in medicine is growing
incrementally, and the time for a doctor to make an appropriate
decision when making a diagnosis does not increase. In this
regard, the question of creating a system that will minimize the
time for a doctor to make a decision on the presence of a par-
ticular disease arises.

AIM: To develop a medical decision-making support sys-
tem based on Bayesian networks in diagnosing patients.

RESULTS: A variant of the medical decision support sys-
tem for the diagnosis of cold, flu and coronavirus are consid-
ered. A Bayesian network model using the GeNle Academic
software is proposed. The results of the percentages of pos-
sible diseases of the patient based on the existing symptoms
are obtained.

CONCLUSION: The approach to the decision support sys-
tem construction considered in the article is intended to assist
doctors in making a diagnosis to a patient based on his anam-
nesis. It should be noted that the constructed Bayesian network
can be modified by adding other symptoms with their condi-
tional probabilities and adjusting the existing ones after expert
judgment (6 figs, bibliography: 6 refs).

Key words: Bayesian network; cold; flu; conditional probabi-
lity; coronavirus; decision making support system; unconditional
probability.

Article received 30.09.2020.

Ka3aHusA 1 NPOTNBOMNOKa3aHUsi METOAMKM UK crocoba
neyeHus, 0CO6eHHOCTU MauMeHTa 1 TeueHnsa 3aborne-
BaHWsA, COBMECTUMOCTb WV YCUNIEHVE BIUAHUA Tex
WM VHbIX METOHOB 0OCNeoBaHusA, NleKapCTBEHHbIX
npenapaToB APYr Ha Apyra, UHAVBYAYalbHYIO flekap-
CTBEHHYI0 HEMNepeHOCMMOCTb U MPOTMBOMOKA3aHUs
y naymeHTa. Bce 310 fepkaTb B NamAT/ 1 NPUHUMATD
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6e30LWKrb0oYHbIE, MPABUIbHbIE 11 CBOEBPEMEHHbIE pe-
LIeHNA CTaHOBUTCA CNioXHee. Mpruem cntyauus ctpe-
MUTENbHO YCyrybnaerca Tem, 4to o6bem 3HaHul B Me-
OVUVHe pacTeT NaBUHOOOPA3HO, a BPeMs Ha MPUHATME
BPAYOM COOTBETCTBYIOLLEro PeLleHns npu NocTaHoB-
Ke AuarHosa He ysenuumsaetca [1]. B cBasm ¢ atum
BO3HMKAET BOMPOC O CO3[aHUM CMCTEMbI, MO3BONAIO-
Wen MUHUMU3NPOBATL BPeMs Ansi MPUHATAA BPaYoMm
peLleHns o0 HanMymm Toro UM NHoro 3aboneBaHus.
Llene — pa3paboTaTb cucTeMy NMOALEPXKKA Npu-
HATUS BpauyebHbIX PeLueHnn Npu AMAarHOCTUPOBAHNUN
nauMeHTOB Ha OCHOBEe GaMeCoBCKMX CETEN.

PE3YNIbTATDI

baliecoBckaa ceTb — 370 rpadoBas BepOATHOCT-
Haa Mmopfenb, NpeacTaBnsAloWas coboll MHOXeCTBO
nepemMeHHbIX U UX BEPOATHOCTHbIX 3aBUCUMOCTEN NO
dopmyne baneca (puc. 1). Dopmyna balieca nossonsa-
eT onpenenntb BePOATHOCTb TOIro UM MHOIo cobbITnA

¢dopmyna baieca faeT BO3MOXKHOCTb O0Jiee TOUHO fne-
pecunTaTtb BEPOATHOCTb NMOCPEACTBOM B3STUA B pac-
yeT He TOJIbKO YXKe M3BeCTHOM MHGOopMaLun, HO 1 Ho-
BOW, MOJyYEHHOW B X0fe HabnoaeHwui [2].

B naHHOM paboTe B KauecTBe HOBOW (Mnn Habnto-
naemol) nHbGopMauUM BO3HUKHOBEHUSI COOLITUA A
(HannuuAa 3aboneaHKA) GbINO NPEANOKEHO UCMONb-
30BaTb JaHHbIE O CMNTOMax 3ab0s1eBaHNI KOPOHaBU-
pyca, NpocTyabl 1 rprnna naunueHTos.

CornacHo namsaTtke PocnoTtpebHag3sopa o pas3nu-
ynAx Mexgy CMMNTOMaMu KOPOHaBMpyca, NpoCTyabl
n rpunna’ (puc. 2) 6biK onpeaeneHbl cieaywlve
YCNOBHbIE BEPOATHOCTH:

«  «yacTo» Kak B 90 % cnyuyaeB 3aboneBaHus;
+  «MHoOrpa» Kak B 50 % cnyuaes 3aboneBaHus;
«  «pepko» Kak B 10 % crnyyaes 3aboneBaHus.

! Ccbinkm Ha mamAaTKM 1 pekomeHpauun. JlocTyneH no:
https://www.rospotrebnadzor.ru/about/info/news_time/

NpW yCIIoBNY, Y4TO MPON3OLLIIO APYrOe CObbITHE, CTaTK- news_details.php?ELEMENT_ID=13566 (naTa obpatyeHus:
CTUMYECKN B3aVIMO3aBUCMMOE C HUM. VIHbIMM cnoBamu, 20.11.2020).
P(B|A)P(A
P4 5y PB4 PA
P(B)
rae
P(A) — anpuopHas BepOATHOCTb TMNOTE3bI A (CMBICT TAKOH TEPMUHOMOTMM CM. HIKE);
P(A | B) — BepoATHOCTb rMnoTesbl A NP1 HACTYNNEHUN COBLITUA B (aNoCTepHOpHaR
BEPOATHOCTB);
P(B | A) — BepoATHOCTb HACTYNNEHNA COBLITUA B NPH UCTUHHOCTH TUMIOTESbI A
P(B) — nonHan BepOATHOCT HACTYNNEHNA COOLITUA B.
Puc. 1. Dopmyna baneca
OCHOBHbIE PA3JINYMS POCMNOTPEGHAZ30P
WHbIA KOHCYNETALMOHHBIA LIEHTP
MEXAY CUMNTOMAMM POGTOTPESHATAOP 6800555454

KOPOHABWUPYCA COVID-19,
NMPOCTYAHbIX 3ABOJIEBAHNIA M TPUMNA

CUMMTOMbI KOPOHABWUPYC
loBbiLeHHas

Temneparypa yacto
Yeranoctb MHOrga
Kawwenb yacro (cyxoif)
YuxaHue HeT

bonb B cycTasax MHorga
Hacmopk peako

Bonb B ropne MHorga
[wapes penko
lonosHas 60nb uHoraa
Oppiwka MHoOraa

NMPOCTYAHbIE rPynmn
3ABOJIEBAHUSA

peako yacro

MHorga yacro
HE3HAYNTESTbHBIN yacro (cyxoit)
4acTo HeT

yacTo YacTo

4acTo “Horaa

4acro “Horga

HeT UHorga (y peteit)
peako yacTo

HeT HeT

Puc. 2. NMamaTka PocnotpebHaz3opa o pa3numumax mexay CMMnTomamu
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(O Kopoxaeupyc O Npocryaa @) rpunn
Het Het Het
s b s i s i
O Bospact
Bapocnbii
Pebenok 7]
. O Kawens
O T:::;::;i: (O  Ycranocts Her O Ynxakue (O bonb B cycrasax
HeT Het | Inyoﬁ Het Het
Lla Fr Lla F’ HeSHa‘“‘TEnbNbﬂ‘i |"7 ﬂﬂ r’ ﬂﬂ F’
O Hacmopk O Bonk B ropne O Auapes O FonoeHas Gone O Ogbiwka
Her Her | Her Her Her
0a 7l Na 7l Aa 7 da 7 Ba 7]
Puc. 3. baecoBckas cetb B [10 «GeNle Academic»
™ Node properties: Kawens O X
General Defintion Fomat User properties
BEmrxDhR O HR|EZ %]
Koporasupyc =) Het =] Oa
MpocTtyna =] Het =] [a =) Het =) [a
punn Her Oa Her Oa Her Oa Her Oa
» |Het 0.9 0.05 0.05 0.05 0.05 0.05 0.05 0.05
BnaxHbiit 0.02 0.01 0.01 0.05 0.01 0.01 0.05 0.05
Cyxon 0.03 0.89 0.05 0.5 0.89 0.89 0.5 0.5
HesHaunTensHbIn 0.05 0.05 0.89 04 0.05 0.05 04 04

Omvena

Puc. 4. Tabnuua yCnoBHbIX BEPOATHOCTEN Ha NprMepe CMMMNTOMA KalLus

Ha ocHoBe 3Tux JaHHbIX Oblna cocTaBneHa baiie-
coBcKasi ceTb B 10 «GeNle Academic» (puc. 3).

Tabnuua ycnoBHbIX BEpPOATHOCTEN Ha npumepe
CMMNTOMa KalnA nmeeT Bug Ha puc. 4. B Hen ykasa-
Hbl NPOLEHTHbIE COOTHOLIEHMA NOABJIEHMA CUMMTOMA
Npu pa3nnyYHbIX BapuaHTax 3aboneBaHmii.

Ha ocHoBe BBefeHHbIX JaHHbIX OalecoBCKas ceTb
MIMeeT BO3MOXKHOCTb PacCUMTbIBaTb MPOLEHT BO3MOX-
Horo 3abonesaHusA. lonycTum, y naymeHTa-B3pocioro
MMeeTcAa pAd CMMNTOMOB: MOBbILEHHasA TemnepaTypa,
YCTanocTb, YMxaHue, HACMOPK 1 6onb B roprne. Toraa,

cornacHo dopmyne balieca (cm. puc. 1), BepOATHOCT-
Hble COOTHOLLEHNA ANA 3 NprBefeHHbIX 6onesHel by-
ZyT BbIrNsAeTb cnegyowmm obpasom (puc. 5).

AHanorMyHo paccMoTpuM JPYron BapuaHT uMme-
IOLMXCA Y NaLMEHTOB CMMMTOMOB: MOBbIWEHHaA TeM-
nepaTypa, ycTanocTb, Cyxol Kallenb, 605b B CycTaBax,
60nb B ropne, guapes n ofpilika. B 3Tom cnyvae pe-
3ynbTaT pacyeTta GaliecoBckol cet OyaeT B Monb3y
KopoHaBupycHol nHbekumm (puc. 6).

KoHeuHOo »ke, BEPOATHOCTHbIA BbIBOA O HanMuunu
TOW WSIN MHOW GONE3HW, PacCUMTbIBaeMblIi 6alieCOBCKOW
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(O Kopoxaeupyc @) NpocTyaa O rpunn
Her 100% S | Her 4%| Her 36% [ |
Ja 0% % Na 96% o Na 64% v
O Bospact
Bspocnbiit 100% ([l |
PebeHok 0% =
n O Kawene
OBbILWEHHARA
O ReDaTyTS O YcTanocts Het 100% | O YixaHue O bonb & cycraBax
B it 0%
HeT 0% HeT 0% Cyxoi o HeT 0% Het 100% (. |
o o o
fa 100% 5 fa 100% =] HesnauuTenshbiilt 0% = fa 100% 5 fa_ 0% B
O Hacmopk (O  Bonb B ropne O AOuapes (O ronoexas Gonb O Oppiwka
Her 0% Her 0% Het 100% | Het 100% (| Het 100% I |
Oa 100% =] Oa 100% = Ha 0% B da 0% & iAa 0% =
Puc. 5. BEpOﬂTHOCTHbIe COOTHOLLIEeHUA 3aboneBaHns KOPOHaBMpycom, I'IpOCTy,ElOVI nrpunnom
(@) Kopowaeupyc O Mpoctyas (@) Fpunn
Her 7% Her 97% Herss ([ |
Oa 932% 7] Oa 3% ~ Os 12% =
@) BozpacT
Bapocnesi 100% [l
PeSenok 0% F
n O Kawene
OBLILEHHSA
y
O TesnepaTypa O YcTanocTe Her 0% O MX3HUE O Bone & cycTasax
BnaxHuit 0%
Her 0% Her 0% P 100% IR Her 100% [ | Her 0%
da 100% = fda 100% E HeskaunTenensit 0% = fa 0% ] da 100% E]
O Hacwmopk O Bone & ropne O Auapen ) ronoeusa Gone O Opuiuka
Her 100% Her 0% Her 0% Her 100% Her 0%
Oa 0% 5 Oa 100% 0 Oa 100% =] Os 0% = Oa 100% =

Puc. 6. BepoATHOCTHble COOTHOLLEHMA 3a60/1eBaHIA KOPOHABMPYCOM, MPOCTYAO 1 FPUMINOM NPU HAIMYKN JPYTUX CUMMTOMOB

CETblO, HE MOXET 3aMeHUTb KOHCY bTaLuMio Mpodeccmo-
HanbHoro Bpaua. Ho, TeM He MeHee, Nocne KOpPeKTu-
POBKU COOTBETCTBYIOLUMX BEPOATHOCTEN, f06aBNEHNA
HOBbIX CHMMTOMOB 1 3a00neBaHU pa3paboTaHHYIO
CUCTEMY MOXHO PacCMaTpuBaTb Kak MepcrieKTBHOe
HanpaBsJieHne B MeanLUMHCKON ANarHOCTUKe.,

3AK/THOYEHKE

PaccMOTpeHHbI B cTaTbe Noaxog K NOCTPOEHNIO
CUCTEMbl MOAAEPXKKN MPUHATUA pPeLleHnin Npr3BaH
OKa3blBaTb NMOMOLLb Bpayam Npu NMOCTaHOBKE AMarHo-
3a MauMeHTy Ha OCHOBe ero aHamHe3a. CnefyeT oTMe-
TUTb, UTO MOCTPOEHHAsA HaecoBCKas CETb MOXET ObITb
mMoanduumpoBaHa nyTeM [o6aBneHns UHbIX CUMMATO-
MOB C VX YCJIOBHbIMY BEPOSITHOCTAMU 1 KOPPEKTUPOB-
K1 IMEIOLLNXCA MOCse SKCMePTHONM OLEHKM.
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JONONHUTENbHAA UHOOPMALLUA

NcTouHuk ¢puHaHcmpoBaHua. GuHaHcMpoBaHve
[aHHON PaboTbl HE MPOBOAMIIOCD.

KoHGNUKT mHTepecoB. ABTOPbI AeKnapupyoT
OTCYTCTBUE fIBHbIX U MOTEHLMANbHbIX KOHOIUKTOB
WHTEPEeCOoB, CBA3AHHbIX C My6nuKauuen HacTosLen
cTaTbu.

dTunveckana 3KcnepTtmsa. [lpoBegeHne nccnego-
BaHMA 0f0OPEHO JIOKANIbHbIM 3TUYECKM KOMUTETOM
OIrbBOY BO «BoeHHO-MeguLUMHCKaA akageMmnsa MeHn
C.M. Kuposa».

Bknap aBTOpOB. BCe aBTOPbI BHECNN CYLLECTBEH-
Hbll BKNag B NpoBefeHne nccieoBaHna U noaroTos-
Ky CTaTbW, Mpounv 1 ofobpunn ¢puHanbHy0 BEPCUIO
nepeq nyonmkaymen.
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