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BBenenne

OCHOBHOW 3a/1aueii BHEIPCHUS MHPOPMAITMOHHBIX
TEXHOJIOTHH SBJISIETCS TMOBBINICHUE 3((HEKTUBHOCTH
paboTHI 32 CUET aBTOMATH3ALWH PA3IIMYHBIX IIPOIEC-
coB. Ha naHHBIIT MOMEHT aKTUBHO BEIETCSI aBTOMATH-
3anus B 001acTH 00pa30BaHUA: IITHPOKO HUCIIONB3YIOT-
Csl DJCKTPOHHBIC JHEBHUKH, BEIOMOCTH, YUCOHBIC
paboTHI BEIIONHAIOTCS B AJIEKTPOHHBIX CHCTEMAax H
T.J. BaxKHEHITUM 3JIEMEHTOM B 3TOM 00JIACTH SBIISCT-
Csl TECTUPOBAHHUE.

OcHoBHas mpo0yieMa B aBTOMATH3aI[MH TECTUPO-
BaHUA — TPYAOEMKOCTb CO3JaHUA 3HAYUTCIIBHOTO
Yyclia BapUAHTOB 3aJaHU BPY4YHYIO. YHHBEpCab-
HbIE CpeACTBa IJIsi aBTOMATU3UPOBAHHOW IeHEepaluu
TECTOB HC BCCrja noaxoasiT K CHCHI/I(l)I/IKe Pa3INIHbIX
mucnuuiH.  [losTOMy 1menecooOpa3HO co3lIaBaTh
CpeICTBa TeHEepaluy UII KOHKPETHBIX TUCIHUIDIAH H
JTaKe MX pa3elioB.

JucnnmmHa «basbl NTaHHBIX» — Ba)kKHAS JIHACITH-
IUIMHA B 00pa30BaTEIbHON MPOrpaMMe IO TTOATOTOB-
K€ CIICUAJIMCTOB pa3IMYHbIX HaHpaBJ’IeHHﬁ, CBA3aH-
HBIX C I/IHq)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHLIMI/I TCX-
HOJIOTUSIMU, TaK Kak ceifdac MpakTUUYECKH BCE CUCTE-
MbI TIOCTPOCHBI HA OCHOBE 68,3]:.1 JaHHBIX. I[J'Dl KOH-
TpOJIsl YpOBHS 3HaHUW No aucuumniauHe «ba3pl nan-
HBIX» IMPOBOAATCA KOHTPOJIbHBIC U TCCTOBLIC 3aJaHUs,
KaK IT0 TEOPETHICCKIM OCHOBAM, TaK M Ha Pa3INIHBIC
MpaKTHYeCKHe TeMbl, Hampumep, «THIBI CcBs3ei»,
«Hopmanuzauus» u T.1. 3aganue no teme «Hopmamnu-
3amusy ABJSIETCS OoJIee MPAKTHYECKU HAIIPaBICHHBIM,
a BOT CYTh TECTOBOTO 3aJaHUS IO pasneny «Tumsl
CBsI3EH» TaKOBa: CTYACHTY BBHINACTCS BapHaHT 3aja-
HUS, cojiepaluid HeKui Habop Tabnuil w3 ompese-
JeHHOW mpenmeTHoil obsmactu. CTymeHT dOJKEH
YCTaHOBUTDH THUIIbI cBS3eH MCEXIY 3aJlaHHBIMU Ta6J'II/I-
[aMHu.

TecToBnIie 3agaHus 10 TCOPETHYCCKHUM OCHOBaM
Mr000W TUCHUIIIMHBL OOBIYHO TPEICTABISIOT COOOi
TECTHl MHOXXECTBEHHOT'O BBIOOpA, T/ IS OTBETa Ha
BOIIPOC HY>KHO BBHIOpATh OIMH HJIM HECKOJBKO Bapu-
aHTOB OTBeTa. B ATOM cilydae IOCTATOYHO IMPOCTO
clenaTh YHHBEPCAJbHBIC CPEICTBA TeHEpAIMH IS
JFOOBIX BOTPOCOB: HYXXKHO XPaHUTh HaOOp BOIMPOCOB,
a TaKke HEKOTOPOe MHOXKECTBO BEpPHBIX M He Oec-
CMBICJICHHBIX HEBCPHBIX OTBETOB. 3aTeM IIpu reHEpa-
MU BapuaHTa II0 ONPEACICHHBIM IIpaBUJIaM BBI6I/I-
paTtb U3 3TOTO MHOXKECTBA MOAMHOXKECTBO BEPHBIX H
HEBCPHBIX OTBETOB.

B Gomnee cnoXHBIX, Y3KOHAIPABJICHHBIX CIIydasXx,
clenaTh YHUBEPCAIBHBIC CPEICTBA TEHEpAIMH Tpe/-
CTaBIISIETCS HEBO3MOXHBIM. Hampumep, A1 TeCTOBBIX
3amaHuil 1o pasneny «THIBl CBsA3el» TUCIUTUTHHBI

«ba3pl maHHBIX» HEOOXOIUMO CO3/1aBaTh CHELUAIIb-
HBIE CPEJICTBA, TaK KaK B OTIMYHE OT IIEPBOTO CIIydasi,
MHOXXECTBO OTBETOB 3]IeCh OyJeT OAMHAKOBBIM, a
BOTIPOCHI (B JaHHOM CIIydae TaOJHUIIBI) JODKHBI OBITH
Pa3sHBIMHU U TEHEPHUPOBATHCS 0COOBIM CITOCOOOM.

OcTaspHBIE acIEKThl CHCTEM TCHEPAIH TECTOB, a
TaK)Ke IPOBEACHHS TECTUPOBAHUS HWHTEPECHBI, HO
OJIMHAKOBBI, HE3aBUCHMO OT (OPM IPEICTABICHUS
TECTOB, MOATOMY ObLiIa MOCTABJIEHA CIEAYIOIIAs LCIb:
aBTOMATH3MPOBATh IMPOIECC T'€HEepanuu TaOIUL JUIs
TECTOBBIX 3aJaHuil 1o paszneny «Tumsl cBa3el» nuc-
TUITIIWHBI «ba3zpl JaHHBIX».

3anaun

[Tocne anamu3a pa3TUYHBIX HCTOYHUKOB, OBLIO
BBISIBIIEHO, YTO CHCTEM JUI1 T€HEPALUU TAKOTO TUMA
3aJaHUH ITOKA HE CYIIECTBYET, TMOO OHM HE HAXOIAT-
cs B cBoOomHOM pnoctyre. K Tomy ke HeoOxoammo
YUUTBIBAaTh, YTO CHCTEMa T'CHEPAIMH JOJDKHA OBITH
HMHTETPUPOBAaHA U C CUCTEMOW MPOBEICHHS TECTHUPO-
BaHwMs (110 KpaliHeH Mepe, Ha ypOBHE CTPYKTYPBI Oa3bl
JIaHHBIX).

[TosToMy, B paboTe AJst TOTO Y4TOOBI JOCTHYb Iie-
71, OBLIIM TIOCTABJICHBI CIIEAYIOIINE 3a1auH:

e  M3yueHHE MpPEIMETHOI 00nacTH, a UMEHHO:
0030p TEOpHH PENAIMOHHBIX MOJeNe MaHHBIX U
BO3MOJXKHBIX THIIOB CBSI3€H MEXIy TaOauLIamu, CIio-
co0BI HX (POPMATEHOTO OTIPEJICIICHNS;

®  NPOEKTHPOBAHUE CHUCTEMBI, C TOMOILIBIO KO-
TOPOH MOKHO OyJeT yJOOHO reHepUPOBATh BAPHAHTHI
3aJaHMii, a TaKXKe MPOBOJUTH TECTHUPOBAHUE U y4ET
pE3yIbTATOB;

e  pa3paboTKa M peanu3alus aJropuTMOB CO-
3/1aHUs TTap TaOJIHUI] 110 33JaHHOMY THITY CBSA3H MEXITy
HUMH M CO3JaHHE NPOTOTHUIIA TMPUIOXKEHHUS C Beb-
uHTEepdEcoM MoIb30BaTE.

H3yuenne npeamerHoii o0J1acTu

PensimonHble  cucteMbl Oasupytorcss Ha  (op-
MalbHBIX OCHOBaX, TO €CTh Ha TEOPUHU, KOTOpas
Ha3bIBAETCS PENIIUOHHON MOIEIBIO TaHHBIX.

Bruta n3zyueHa Teopus persiIUOHHON MOJENU AaH-
HBIX, a TaKKe MOAPOOHO PaccMOTPEHBI BCE BO3MOXK-
HBIE THIIBI CBSI3€H MEXIy OTHOIICHHSMH M BO3MOX-
HOCTH UX (hOpManbHOTO ONpEIeNeHNs, TO €CTh, oja-
ras, 9To CBS3b CYIIECTBYET, €CIIM BO3MOXKHa OIepa-
IIUS] COeTNHEHNS.

Jns mepBUYHOM peanu3alnuu ajlropuTMOB reHepa-
MM OTHOIIEHWH MO 3aJaHHOMY THIy CBS3HM OBIJIO
BBIOpaHO TP OCHOBHBIX Thna cBs3u: 1:1, 1:M u M:M
C 3aJeHCTBOBaHMEM B KayecTBE aTpUOYTOB CBS3H
TOJIBKO KJIIOYEBBIX aTPHOYTOB.
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Co3znanue UML mmarpamm

Ha srtane mpoekTHpOBaHWS CHCTEMBI TeHEpalHuu
TECTOBBIX 3amaHMii OpUTH cocraBieHsl UML 1ma-
rpaMMbl BapUaHTOB HCIOJb30BaHUS M TIOCJEI0Ba-
TenbHOCTH. [IpH 3TOM OBLTA KCIONB30BaHA MPOrPaM-
ma Visual Paradigm for UML.
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Puc. 1. lnarpamma BapuaHTOB UCIIOJIb30BAHUS IS
IIpenonaBatens

C momompro UML amarpamm OblTa CpOEKTHPO-
BaHa CHCTEMa, MO3BOJIIOMAs paboraTh ¢ 0a30il mc-
XOIHBIX JJAHHBIX, TCHEPUPOBATH TECTOBBIC 3aJaHNUS 10
Teme «THumbl cBA3ei» AuCHMIUINHBI «ba3bl TaHHBIX»,
a TaK)kKe NMPOBOJNTH TECTUPOBAHKE CTYJCHTOB M MPO-
BEPKY PE3yJIbTaTOB.

B mpoTtoTunHO# BepcuM CHUCTEMBI OBLIO PEIICHO
peann3oBaTh (PYHKIMOHAIBHOCTh, JOCTYIHYIO Mpe-
N0/IaBaTei0, @ HUMEHHO: IIPOCMOTP M IOIOJNHEHHE
0a3bl MCXO/HBIX JIAHHBIX JJIsI TEHEepalUH, FeHepalys
BapUAaHTOB 33JlaHUil MO pa3jIMYHBIM [apaMeTpam u
COXpaHEHHE II€YaTHbIX BEPCHH CreHEPUPOBAHHBIX
BapUaHTOB KaK JUIA BBIIAYM CTYAEHTaM, TaKk W JUIs
IpernoiaBaTens.
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Puc. 2. O0mas cxema 6a3bl JaHHBIX

IIpoexTHpoBaHue U co3qaHUe HA3bI JAHHBIX

B pesynbrare pa6otst B mporpamme ERWin 6sima
CIIPOCKTHPOBaHa CTPYKTypa ©0a3bl JaHHBIX CHCTe-
MBI (pHcC. 2).

Takast CTpyKTypa MOMOKET YIOOHO TeHePUPOBAThH
BapHaHTHl 3aJaHU#, TPOBOAWTH TECTHPOBAHHE CTY-
JICHTOB WM y4eT pe3yibTatoB. Kpome Toro, ObUIH
TPEYCMOTPEHBI TaOIMIIBI TSI OCYIIIECTBICHUS aBTO-
pH3aIH B CHCTEME.

B 6ase manneix Oracle Oblay co3gaHbl TaONMIIE,
HEOOXOAUMBIE I MPOTOTUIIHOW BEPCHH CHCTEMBI
reHepaIy BAPHAHTOB 3aJaHU .

Pa3paGorka M peanu3anusi ajJropuTMOB reHe-
panuu

Jamee Opumm pa3paboTaHBl HEOOXOIWMBIE ajiro-
PHUTMBL: OINpPECIICHUS. CBSA3CH MEXAY CYIIHOCTSMH,
AIITOPHUTM T'€HEepalyy Mapbl CyLIIHOCTEH 10 3aJaHHO-
My THUITy CBSI3H M THITy OOBEKTa W aJrOPUTM I'eHepa-
MU MIOJTHOTO BapHaHTa 3aJaHHus.

Jnst peanuzalMyl NPOTOTHIIA NPUIOKEHHs OblLIa
KCIOJIb30BaHa miardopma Java

OucuunnuHa "Ba3skl JaHHBIX"
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Puc. 3. OkHo renepauuu BapuaHTa 3aJ1aHus

Peanu3oBano npuiioxkeHue ¢ BeO uHTepdercoMm,
MO3BOJISIONIEE IPOCMATPUBATh M PEIAKTUPOBATh 6a3y
WCXONHBIX JaHHBIX JJS TEHEpaluu, TeHePHpOBaTh
BapHaHTHI 33JaHUH U COXPAHATh BEPCHUU JIJIS [TE9ATH.

3akaroyenue

Takum o0Opa3oM, Ha ypOBHE CIPOCKTHPOBAHHOM
CTPYKTYpBI 0a3bl JaHHBIX CHCTEMa T'CHEPAIlH MOXET
OBITh MHTETPUPOBAHA C CUCTEMOM MPOBEIEHUS TECTHU-
pPOBaHWMsI, MO3TOMY BCTaeT BOIPOC JIMOO O CO3MaHUH
CTIIEIUAIEHOTO TIOpTajia JJIsl TPOBEACHUS TECTHPOBA-
HHUIA HE TOJIBKO IIO llaHHOﬁ TEMEC, HO U IIO0 llpyFI/IM,
00 O BHEAPEHUHW JAHHOTO TUMA TECTOBOTO 3aaHUs
B YK€ CYIIECTBYIOIINE CUCTEMbI TECTUPOBAHMS.
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Abstract

Recent advances in the field of artificia intelli-
gence have led to the emergence of expert systems.
Paper is devoted to these systems. Expert system is an
artificial intelligence program that has expert-level
knowledge about a particular domain and knows how
to use its knowledge to respond properly. The paper is
of interest to people fond of artificial intelligence.
Expert systems are used to help people make deci-
sions in awhole range of situations, example in hospi-
tals expert systems can help doctors diagnose illnesses
and suggest treatments. Development of medical ex-
pert systems is rather actual today. The paper gives a
detailed analysis of two experimenta medical sys
tems— PUFF, HDP.

Key words

Expert systems, human expert, artificial intelli-
gence, neural networks, production rules, knowledge
base.

Introduction

Expert systems were first introduced by research-
ers in the Stanford Heuristic Programming Project,
including the "father of expert systems" with the Den-
dral and Mycin systems. Principal contributors to the
technology were Bruce Buchanan, Edward Shortliffe,
Randall Davis, William vanMelle, Carli Scott and
others at Stanford.

Expert systems are designed to help people make
decisions by making the knowledge of a human ex-
pert available to them in a software package. Expert
systems are used to help people make decisions in a
whole range of situations.

. In the financia world they are used by peo-
ple to make decisions about investments, risks, and
complex projects;

. In hospitals expert systems can help doctors
diagnose illnesses and suggest treatments;

. In the oil industry they are used in explora-
tion for oil fields;

. In industry expert systems are used to help
maintain and repair equipment;

. In factories they are used to help manage
complex production processes.

An Expert systems is a knowledge-based comput-
er program containing expert domain knowledge

about objects, events, situations and courses of action,
which emulates the process of human experts in the
particular domain. In other words, expert system is a
computer application that performs a task that would
otherwise be performed by a human expert.

Development of medical expert systems is rather
actual today, by means of such systems, the doctor
can avoid own mistakes. These systems can be ap-
plied to various tasks of medicine domains including
prediction, design, monitoring, instruction, control,
generation of alerts and reminders, diagnostic assis-
tance, therapy critiquing and planning, information
retrieval, image recognition, and interpretation.

Expert systems have one huge difference from
other systems of artificial intelligence: they are not
designed to solve some of the universal tasks, such as
neural networks and genetic algorithms. Expert sys-
tems are designed for high-quality solutions to some
tasks of developers, in rare cases - areas.

Expert systems are extensively used in the medical
field. The most popular are:

1. PUFF- expert system to diagnose lung dis-
eases on the basis of pulmonary function

2. SPE - makes the diagnosis of states in in-
flammatory processes;

3. ABEL - diagnoses of acid and electrolyte
disorders;

4. Al / RHEUM - diagnosis of diseases of the
connective tissue;

5. CADUCEOS - diagnosis of general interna
medicine;

6. BLU FOX — diagnosis and treatment of de-
pression;

7. CASNET/GLACOMA - diagnosis and
treatment of eye diseases associated with glaucoma;

8. MYCIN - diagnostics and treatment of infec-
tious diseases;

9. HDP- is alarge diagnostic program cover-
ing most areas of heart disease.

10. ONCOCIN — treatment of cancer patients
chemotherapy and supervision over them;

11. PIP - diagnosis of kidney disease;

12. MODIS-2 — symptomatic diagnosis of hyper-
tension;

13. GUDON - learning system of diagnosis and
treatment of infectious diseases.
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