MMHUCTEPCTBO OBPA3OBAHNMS U HAYKH POCCUMCKOM ®EJIEPALIMU
ITepmckoe otnenenne Hayunoro coseta nipu npesuauyme PAH
10 METOJIOJIOTHH UCKYCCTBEHHOTO NHTEJUIEKTA
Poccniickas acconpanysi ICKyCCTBEHHOTO MHTEIUIEKTa

IlepMckuit rocyaapCTBEHHBIM HAIMOHAIBHBIN UCCIIENOBATEIILCKUA YHUBEPCUTET

[IepMcKHil HALIMOHAJIBHBIN MOJIMTEXHUYECKUA YHUBEPCUTET
HanmonanbHblil HCCIENOBATEIBCKUN YHUBEPCUTET «BBICIIAs MIKOJIAa SKOHOMUKH

[lepMckuii rocygapCTBEHHbBIM T'YMAaHUTAPHO-TI€1arOTMYECKUN YHUBEPCUTET
[lepMckuit rocyaapCTBEHHBIM MEAUIIMHCKHAN YHUBEPCUTET
uM. akajemuka E.A.Barnepa

VII BCEPOCCUMCKASI HAYYHO-IIPAKTHYECKASI KOH®EPEHIIHUS
C MEXIYHAPOJHBIM YYACTUEM
«MCKYCCTBEHHbBI UHTEJUIEKT B PEHIEHUU AKTYAJIBHBIX
COIUAJIBHBIX U DOKOHOMHUYECKUX IMPOBJIEM XXI BEKA»
20 — 21 okTs0ps 2021 roga

IlepBoe ungopMaHOHHOE COOOIIIEHUE

Kongepenus mnpoiiner B paMmkax
TPaJULIIOHHOIO YHUBEPCUTETCKO-
ro ¢opyma «Hayka u rmo0anbpHbIe
BbI30BEI XXI| Beka», KOTOPBIA CO-
crourca ¢ 18 mo 23 oktsa0ps
2021r.

Koudepenmnus Oymer mnocpsiieHa
aKTyaJIbHbIM IIpOo0JIeMaM pa3BUTHS
U TPUMEHEHUS METOJO0B MCKYC-
CTBEHHOTO MHTEJJIEKTa B 00jacTu
€CTECTBCHHBIX, TEXHUYECKUX U
T'YMaHUTapHBIX HAYK.

[lenbt0o  KOH(pEpEeHIH SBISETCS
OOMEH HJIeSIMU U OTBITOM, MEXIY
CHelaIuCTaMu, 3aHUMAIOLUMUCS
pa3paboOTKON MHTEUIEKTYalTbHBIX CHUCTEM, OOCYXKICHHE W O0O0OOIICHHE OMbITa TEOpEeTHYe-
CKUX U MPAaKTUYECKUX Pa3zpaboTOK, 00CykaeHne mpoOiaeM pa3BUTHs U IPUMEHEHUS METOI0B
MCKYCCTBEHHOTO MHTEJUJIKTA JJIsl PellleHus 3a/lay U3BJICUYCHUs 3HAHUM, pacrio3HaBaHus 00-
pa3oB, ONTUMHU3AINH, TPOTHO3UPOBAHUS U YIIPaBJICHUS 00bEKTaMH, MPOLIECCAMHU, SIBJICHUS-
MHU.

Tematuka kKoH(EepeHIIUU onpeesieTcs] TPOOIeMAaTUKON KaK TPaJAUIIHOHHBIX JTst [IepMckoit
HAYYHOM IIKOJIbI MCKYCCTBEHHOTO WHTEJIJIEKTa HAMpaBICHUN Pa3BUTHUA U UCIOJIb30BaHUS
MHTEJUIEKTYaIbHBIX CUCTEM (PKOHOMHUYECKOW, TEXHUYECKOM, MEAUIMHCKOU, CIIOPTUBHOM,
IICUXOJOTMYECKOM, COLMOIOTUYECKOM, KPUMUHAIIMCTUYECKOM), TaK M HANpaBJIEHUI, pa3Bu-
BaEMbIX I'OCTAMHU KOH(DEpEeHIUH.
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Mecto npoBenenusi koHpepeHuuu — 1. [lepms, [lepMckuil rocynapCcTBEHHBIN HAIMOHATIb-
HBIH uccnenoBarenbckuil yausepcuret ([ITHUY).

IleneBasi ayiuTOpUsA - TPUTIIANICHHBIC POCCUICKUE U 3apyOEKHBIC CIICIIHAIUCTHI B 00J1a-
CTH UCKYCCTBEHHOTO MHTEJUIEKTA, CTYJACHTHI U aCIMPAaHTHl IEPMCKHUX BY30B.

I[Inanupyemasi mporpaMma BKIIIOYAeT JOKJIAJIbI U CTEHAOBYIO ceccruro. K Havamy paboThl
KoH(pepeHu OyeT u3aaH COOPHUK TE3UCOB JOKIAA0B. Te3uchl MpuHUMArOTCS 10 1 OKTs0-
psA, opopMIIEHHBIE COTJIACHO MIA0JIOHY. DJEKTpOHHAs KOMHUs COOpHHKa OymeT 3aperucTp-
poBana B PUHI] u pasmeniena B eLIBRARY. lllab/i0H Te3ucoB 10KIa1a PEKOMEHIYEMbIM
0o0veMoM oT 4 110 6 cTpanul nomenueH B [Ipunoxenun 1.

Opranu3anuoHHbIi B3HOC B pa3zmepe 500 pyOreit 3a mybaukamuio ogHoi ctatbu. Obpasery
TUTATEKHOM KBUTAHIIMH ISl OTUIATHI OPTB3HOCA BHICHIJIACTCS] YYaCTHUKAM IOCJE PEIICHUS O
MPUHSITHHA UX CTaThH.

Kondepennus nposoaurcs npu noaaep:;xkke rpanra PO®U: 19-010-00307

CoOopHMKHM MaTepHaJIOB NpeabIAyIINX KOH(pepeHIIHii:
2016, 2017, 2018, 2019, u.I, 2019, 4.1, 2020

OTueTnl 0 KOHpepeHIIUsIX onmyOIuKoBaHbl B pa3aene «Hooctuy caiita [lepMckoro oTerne-

HHA Haquor O COBCTAa MpH Npe3nanyme PAH no MECTOAO0JIOTHHN NCKYCCTBCHHOI'O MHTCJIJICKTA

B srom romy Mmarepuanbsl KOH(pEpEeHIMH OyayT TakXKe OMyOJMKOBAHBI B H3/1aTEIbCTBE
“Springer” B cepun kuur «Smart Innovation, Systems and Technologies», mpouHaeKCHPOBaHbI B
Bl SCOPUS wu mpeacrasiens! B 1idhporoi Onbmmorexe SpringerLink, J{ast atoro, ctaThbd Ha aH-
TIIUIACKOM  si3bIke o0beMoM 7—15 ctp., coorBercTByMome TpeboBanusm (cm.: Proceedings
Guidelines for Authors) HykHO 3arpy3uTh aBTOpaMm Ha tuiatdopmy “Springer” mo 1 mionst 2021 r.



https://kias.rfbr.ru/index.php
http://www.permai.ru/files/20.05.2016.pdf
http://www.permai.ru/files/08.05.2017.pdf
http://permai.ru/files/26.05.2018.pdf
http://www.permai.ru/files/sbornik_trudov_2019_1.pdf
http://www.permai.ru/files/sbornik_trudov_2019_2.pdf
http://www.permai.ru/files/sbornik_2021_01.pdf
http://www.permai.ru/
http://www.permai.ru/
https://www.springer.com/series/8767
http://link.springer.com/
ftp://ftp.springernature.com/cs-proceeding/svproc/guidelines/Springer_Guidelines_for_Authors_of_Proceedings.pdf
ftp://ftp.springernature.com/cs-proceeding/svproc/guidelines/Springer_Guidelines_for_Authors_of_Proceedings.pdf

Cratbu mpoiiayT ABoifHOE ciemnoe pereH3upoBaHue. Cchllika HAa KaOWHET 3arpy3ku Oyaer coaep-
XKaThCsl BO 2-M HH(POPMAIIMOHHOM COOOIIECHUH.

IIIa0Ji0H cTaTby (A0KIa8a) nomeleH B [Ipunoxenun 2

YyacTHUKM KOH(EpEeHLMH, HaMEpeHHbIe OMyOJIMKOBAaTh CTaThi0O B COOpHHUKE MaTepuasoB
KOH(EPEeHIIMH, UHACKCHPOBAHHOM B “SCOPUS”, JOJDKHBI BBICTYNHUTH C JOKJIAIOM Ha aHTIIHICKOM
A3BIKE.

Opre3Hoc IS Yy9aCTHUKOB KOH(EPEHIIMH, KOTOphIC IUTAHUPYIOT MYOJIMKAIUI0 CTaTbU B
“Springer”, cocrasisier 20 Thicsd pyOieii (KaKk ¢ OJHOTO aBTOpa, TaK U C KOJUIEKTHBA COABTOPOB).
Opre3HOC OTUTAYUBACTCS TIOCTIE IPUHSITUS CTaThU K myOnukamuu. OriaTa OprB3HOCa U MOANHCAHNE
COTJIAIIICHUS O IMyOJIMKAIIMU JOJDKHBI OBITh TIpOM3BeAeHBI 10 1 aBrycra 2021.

Opranu3anuoHHbIH KOMUTET KOH(epeHunu

o Scuunkuii Jleonna Haxumosuy, 1.1.H., mpodeccop, npeacenarens [lepmckoro otae-
nenust Hayunoro cosera npu npesuaunyme PAH 1o MeTogonoruu HCKyCCTBEHHOTO MH-
TeJUIeKTa, [lepMCcKuil rocy1apCTBEHHBIN HAalMOHAIBHBIN MCCIIEI0BATEIbCKUN YHUBEP-
cutet (I[Ipeacenarens).

e KysHenoB Anapeii ['enHanpeBuY, K.T.H., JeKaH MEXaHUKO-MAaTEeMAaTHYECKOTO (HaKyIib-
teta, [lepMckuii rocy1apCTBEHHBIN HAIMOHAIBHBIN UCCIIEIOBATENILCKUN YHUBEPCUTET.

o [IlIxapamyra Anexcanap IletpoBuy, K.¢.-M.H., 3aMEeCTUTEIH I€KaHA MEXaHUKO-
MaTeMaTH4eckoro (axkynprera mo HaydHou padote, [lepMckuii rocyjapcTBEHHBIN
HallMOHAJIBbHBIN UCCIIEA0BATENbCKUM YHUBEPCUTET.

IIporpaMMHBIi KOMUTET KOH(epeHnH

o Scuunkuit Jleonun HaxumoBudy, 1.1.H., mpodeccop, IlepMmckuii rocymapcTBeHHBIN
HallMOHAJLHBIN UCClea0BaTeNbcKuil yHuBepeuret, (I[Ipeacenarens).

e Gorban Alexander N., Doctor of Philosophy, a.1.1., mpodeccop, University of Leices-
ter, UK.

e Kozlov Michail V., Doctor of Philosophy, Institute of integration and professional ad-
aptation, Netanya, Israel.

e AnekceeB Anekcanap OneroBud, K.3.H., JOLEHT, [lepMCKkHil HAIMOHAIBHBIN UCCIEN0-
BaTEJIbCKUI NOJINTEXHUYECKUN YHUBEPCUTET;

e bopucos Bagum Bragumuposud, 1.7.H., npodeccop, HanmoHanbHbI# UcciieqoBaTeb-
ckuil yauBepcutet «MOW» B r. CMoOeHCKe;

o T['naakuii Cepreii Jleonugosuy, k.¢.-m.H., norent, OO0 «Bunakc+y, r.Ilepms;

e [opOanp Anekcannap Hukonaesuu, a.¢.-mM.H., nmpodeccop, YauBepcutet Jlectepa, Be-
JMKOOpUTAHUS;

e ['op6auenko Bnaaumup MBanoBuy, 1.1.H., mpodeccop, [lenzeHckuii rocy1apcTBEHHBIH
YHUBEpCHUTET, I. [Ien3a;

e ['yceB Anapeii Jleonnaosuy, 1.T.H., npodeccop, [lepMckuii rocynapcTBEHHBIN HAIUO-
HaJIbHBIN UCCIIEI0BATENbCKANA YHUBEPCUTET;

e JlemeneB Anekceil ['ennaapeBuy, K.().-M.H., JoueHT, llepMckuii rocynapcTBEHHBIH
HAallMOHAJIBHBIN UCCIIEI0BATEIbCKUNA YHUBEPCUTET;

e Jlymnep AHnpeir ApTypoBUY, K.M.H., TOLIEHT, [IlepMcKkuii rocyqapCcTBEHHbI MEIULIMH-
CKMI YHUBEpCUTET M. akageMuka E.A. Baruepa;



[Tmakcun Cepreit AnexcaHapoBud, A.M.H., ipodeccop, [lepMckuii rocynapcTBeHHBIH
MEIUIIMHCKUI YHUBEpPCUTET M. akagemuka E.A. Baruepa;

3amsatuHa Enena bopucoBHa, k.(.-M.H., 1o1ieHT, HanimoHanbHBIN HCClIeT0BATEeIbCKHI
yHUBEpCUTET «BbIcIas mkona 3JKOHOMUKI;

Kypasckuii JIe CemeHoBHY, 1.T.H., Ipodeccop, MOCKOBCKUI TOPOJACKOMN IICUXO0JIOr0-
MEJarOrTHYECKUil YHUBEPCUTET;

JleBuenko Enena BacunbseBHa, a.mcux.Hayk, nmpodeccop, Ilepmckuii rocyaapcTBEHHBIN
HallMOHAJIbHBIN UCCIIEN0BATEIbCKANA YHUBEPCHUTET;

JloceB Anekcanap ['eopruesuy, a.¢.-M.H., npodeccop, Bonarorpaackuii rocyjapcTBeH-
HBII YHUBEPCUTET, T. Bonrorpan;

MapTteiHOoB AHatoymii MiBaHoBHY, 1.M.H., ipodeccop, akagemuk PAH, [Ipencenarens
Poccuiickoro Hay4HOT0 MEIUIIMHCKOTO 001IeCcTBa TEPaneBTOB, MOCKBA;

MunuanoB Butanuii FOpbeBuy, a.M.H., npodeccop, ui.-kopp. PAH, cekperaps rpyrm-
el 01.04. m-Health/e-Health EBpomneiickoro pecrniuparoproro ooiectsa, wieH [Ipas-
nenus Poccuiickoro pecnuparopHoro oomiectsa, [lepMckuii TocyapcTBEHHBIH MeTH-
LIMHCKUI yHUBEpPCUTET UM. akanemuka E.A. Baruepa;

Mopo3zenko Brnagumup BukrtopoBuu, k.¢h.-M.H., qoueHT, HarmoHansHbIN KcciaenoBa-
TEJIbCKUI YHUBEPCUTET «BpICIIas mKona 3KOHOMUKI;

Mupomo6oBa TaTtesina BacunbeBHa, 1.3.H., mpodeccop, [lepMckuii rocyaapcTBEHHBIN
HallMOHAJIbHBIN UCCIE10BaTEeIbCKU YHUBEPCHUTET;

Mycaensn JILA., a.¢.1H., npodeccop, 3aB. kapeapoit dunocoduu, [lepmckuii rocynap-
CTBEHHBI HAIMOHAJIBHBIN UCCIIEN0BATEIbCKUI YHUBEPCUTET;

[Tenckuii Oner ['ennanbeBuy, 1.T.H., mpodeccop, [lepmckuii TocynapcTBEHHBIN HaIlH-
OHAJIbHBIN UCCIIE0BATEIIbCKAN YHUBEPCUTET;

[TnotnukoBa EBrenus I'puropbeBHa, 1.m.H., mpodeccop, HamuonansHbIi ncciaenoBa-
TEJIBbCKUI YHUBEPCUTET «BpICIIas mKoIa dJKOHOMUKI»

[Tonemyk Anexcanap Hwuxomaeuy, OOO "MHpopManimoOHHO-BHIYUCIUTEIbHBIC CH-
creMmbl" (r.Ilepmb);

PycakoB Cepreit Bnagumuposuu, 1.¢.-M.H., npodeccop, 3aBeayoimuii kadeapoi npu-
KJIaJHONW MaTeMaTUuKu U uHpopmatuku, [lepMckuil rocy1apcTBeHHbIM HallMOHAIbHBIN
UCCIIEN0BATEIILCKUM YHUBEPCUTET

CmorynoB Brnagumup BacunbeBuy, 1.7.H., mpodeccop, [leH3eHckuii rocyaapcTBeHHbIN
YHUBEPCHUTET;

Crepuuk Cepreili ['ennanbeBuy, 1.3.H., npodeccop, OUHAHCOBBIN YHUBEPCUTET MPU
IIpaBurensctBe PD, r.Mocksa.

Cron6oB Banepwuii FOpreBuy, 1.71.H., nmpodeccop, [lepMckuil HarmoHaIBHBIN UCCIIEN0-
BaTEJIbCKUH NTOJINTEXHUYECKUN YHUBEPCUTET;

CuunnaBa 3ypabu Mpoaunesuy, K.T.H., JOLEHT, [lepMckuil rocyapcTBEeHHbIN Ir'yMaHu-
TapHO-TIEIarOTMYE€CKU YHUBEPCUTET;

TperpsikoBa Enena AmnapeeBHa, 1.3.H., mpodeccop, I[lepmckuii rocymapcTBeHHBIN
HallMOHAJIBHBIN UCCIIEI0BATEIbCKUNA YHUBEPCUTET;

Ounmuct Anekcanap CepreeBud, A.T.H., mpodeccop, FOro-3anaauelii rocyaapcTBEHHBIN
yHUBeEpcHUTeET, T. Kypck;



e XnweiHOBa Onbra BurambeBHa, n.M.H., mpodeccop, wi.-kopp. PAH, Ilepmckuii rocy-
JIApCTBEHHBIA MEIUIIMHCKUM YHUBEpPCUTET UM. akajeMuka E.A. Baruepa;

e XyaskoBa AHHa BragumupoBHa, K.I1.H., JOIEHT, [lepMcKkuii rocyaapCTBEHHBIN Tryma-
HUTAPHO-TIEIATOTUYECKU YHUBEPCUTET;

e UYepenanoB Penop MuxaiioBuy, IlepMCKMI TroCylapCTBEHHBIM TI'yMaHUTapHO-
MEJarOrTHYECKUil YHUBEPCUTET;

e UYeukun Aunekcannp BurambeBuu, 1.¢.-M.H., npodeccop, BoeHHas akageMusi HUM.
®.3.J13epxkuHCKOr0, T. MOCKBA;

e Uynpuna Ceetrnana UropesHa, K.¢.-M.H., foueHT, [lepMckuii rocy1apcTBEHHBIM HAIIU-
OHAJIbHBIM UCCIIEIOBATENbCKUI YHUBEPCUTET;

e ScHuukuii Buranuii JIeoHnaoBu4, K.3.H., JOUEHT, [lepMCKUl HaMOHAIBHBIN HCCIIE-
JIOBATEIbCKHUI MOJUTEXHUYECKUN YHUBEPCUTET.

[InaHupyroTCst AOKIAABI N0 CJIeAYIOIIHUM TeMaM:

o [ludposas 3KOHOMHUKA.

o [{udposas meaunuHa.

o [{udposas ncuxonorus.

o [ludposas KpuUMHUHAIUCTUKA U 0€30I1aCHOCTb.

o [ludpoBas JIMHIBUCTHKA.

e [{udposas negaroruka.

e [ludposas nOAUTONIOTHS.

e [{udposoii criopT.

e VlHTennekryanbHble U SMOLUOHAIbHBIE POOOTHI.

e MaTtemaTnueckasi pu3nuka U HUPpoBasi IPOMBIIIEHHOCTb.
® MeTo/1bl U NHCTPYMEHTHI CO3/1aHUsl HHTEIUIEKTYaIbHBIX CUCTEM.

IMogpo6Hasi mporpamma KoH(EpeHITUU OYACT pa30CciiaHa JOMOTHUTEIIBHO U pa3MeIlleHa Ha
calre KOH(pEepeHIIUH.

JIJ1s1l ydacTusi B KOH(p)epeHIMU He0OX0IMMO HAIIPABUTh HA yasn@psu.ru TEKCTBI Me3UCo8
00K1a0a, opopmaenuvie cmpo2o no wabnonam-oopasyam (cm. Ipunoxenus 1 u 2).
[To Bcem Bompocam cneyet oOpamarbest K 4eHaM OpraHu3alMOHHOT0 KOMUTETa KOH(e-
penruu 1o Tenedony +7 912-07-04-387, e-mail: yasn@psu.ru, B TeM€ 3JE€KTPOHHOTO THUChMa
npochba ykazath: «Bompoc opranuzatopaMm KoHGEpPEHIIUNY.

KiroueBble aaThbl:
- 1 urons 2021 r. — okOHUaHUE TIpUeMa cTaTel st COOpPHUKA JTOKIIAI0B, HHIEKCUPYEMOTO
B Scopus.
- 1 aBrycra 2021 r. — omaTa OpraHM3allMOHHOTO B3HOCA 3a IyOJIMKAIMIO CTaTbu B cOOp-
HUKE JOKIIAJ0B, HHJIEKCUPYEMOTo B SCOPUS.
- 1 oxTsi0ps 2021 r. — OKOHYaHUE ITPUEMA TE3UCOB Il COOPHUKA JIOKIIAI0B, UHAEKCUpYE-
moro B ELIBRARY.
- 10 oxrsiops 2021 r. — omiaTa OpraHU3alMOHHOIO B3HOCA 33 Y4aCTHE B KOH(EPEHIIUN.
- 20 — 21 okTs0ps 2021 r. — OTKpHITHE, IJICHAPHOE 3aceJaHKe U MPOBeACHHE KOH(epeH-
107078



http://math.psu.ru/artificial-intelligence-in-solving-urgent-social-and-economic-problems-19/

INPUJTOKEHHUE 1

IIa6s0H-00pa3en Te3MCOB AOKIANAA ISl MyOJIMKALMH
B COOpHHKE MaTepHaJIoB KOH(epeHIuH,
unaexcupyemom B PUHIIL (eLIBRARY)

VIIK 330.45

KOMIIBIOTEPHASA UHTEJVIEKTYAJIBHASA CUCTEMA OIITUMU3ALIUA
AJJAIITUBHOI'O YITIPABJIEHUSI ITIPOLECCAMHA BU3HEC-IVIAHUPOBAHUS *

Lllopuxos Anopeti Pedoposuu
Wuctutyt 3xonomukn YpO PAH, 620014, Poccus, r. EkarepunOypr,
yia. MockoBckasi, 29, afshorikov@mail.ru

byyenxo Enena Braoumuposena
VYpanbckuii rocy1apcTBEHHbIH SKOHOMUYECKUI yHuBepcurert, 620144, Poccusi, r. EkarepunOypr,
yi. 8 Mapra/Haponnoii Bonu, 62/45, evl@usue.ru

B cratbe nmpezacraBieHa MeToAMKa Pa3pabOTKU WHTEIUIEKTYAIbHOW CUCTEMBI ONTUMHU3AINN
a/IAITUBHOTO YITPABJICHHSI TIPOIECCaMU OM3HEC-TUTAHUPOBAHUS B YCIOBHUSIX HEOIPEIeIEHHO-
ctu. Pe3ynbrarsl paboThl 0a3UpPyIOTCS HA HOBOM METO/IE ONTUMHU3AIMHU aIalITUBHOTO YIPaB-
JIEHUS NIPOEKTaMU, UCITOJIB3YIOIIEM CETEBOE SKOHOMHUKO-MATEMATHYECKOE MOJEIUPOBAHHUE.
B crarbe onmceiBaeTCs METOMKAa KOMIBIOTEPHON peaau3alyy MpeyiaraeMo UHTEIIEKTY-
aTbHOM CUCTEMBI, KOTOpas MpeJHa3HaYeHa JUIsl aBTOMATU3AIMU MOJIECIMPOBAHUS MPOLIECCOB
OW3HEC-TIJIAHUPOBAHUSA W ONTHMU3AIMU AJANTHUBHOTO YIPABICHUS MPUHATHEM PEIICHUIN
[P UX pealin3alli Ha OCHOBE CETEBOI0 SKOHOMHUKO-MATEMATHYECKOTO MOJEIUPOBAHUSA, A
TaK)K€ METOJ0OB U MHCTPYMEHTApHUsl Pa3padOTKH WHTEUIEKTYaTbHBIX KOMITBIOTEPHBIX CH-
cteM. B pa3paboTaHHON CHCTEME YYMTHIBAIOTCS HWMEIOIINECS KOHKPETHBIE TEXHHKO-
HPKOHOMHMYECKHE YCJIOBHS M uMeroleecs nHpopMannoHHoe oOecrnieueHue. [lomydyeHHbie B
paboTe pe3ynbTaThl MOTYT CIY>KUTh OCHOBOM IJisi CO3JaHUSI MHTEUICKTYaJbHBIX KOMIIbIO-
TEPHBIX CHCTEM MOJJCPKKUA HPUHATHUS YIPABICHYECKUX PEUICHUN TMPU OCYIIECTBICHUH
MPOIIECCOB OM3HEC-TIIIAHUPOBAHUS B YCIOBUAX MH(POPMAIIMOHHON HEOIPEACIICHHOCTH.

KiroueBble ci10Ba: HHTEUIEKTyalbHAs CUCTEMA, aJallTUBHOE YIIpaBlieHUEe, On3Hec-
IUTAHUPOBAHUE, ONITUMU3ALIMS YIIPABJICHUS, SKOHOMUKO-MaTEMaTHUYECKOE MOIETUPOBAHUE,
CeTEeBbIE METO/bI IUTAHUPOBAHUS U YIIPABJICHUS.

© lopuxos A.®., byuenko E.B., 2020



YcneurHast JesITeaIbHOCTh 00T MPEANPHUITHS TPeOyeT COo3/1aHusl COBPEMEHHOT'0 HHCTPYMEHTAPHS
JUI OITUMM3ALMK YIIPABICHHS pean3alyeil IpoueccoB OM3HeC-IIaHUPOBAHUS, COOTBETCTBYIOIUX
UCXOHOMY OM3HEC-TIPOEKTY, C YI€TOM UMEIOIINXCA TEXHUKO-SKOHOMHUYECKUX U MH(POPMAITMOHHBIX
YCIIOBUH, a TaK’Ke BO3HUKAIOLINX PEaJIbHBIX POU3BOACTBEHHBIX WM OPraHU3AlMOHHBIX CUTYAIUH.
Jnist perienust Takoi 3a1a4M MpeJIaraeTcsl TEXHOJIOTHs pa3pabdOTKU M CO3/1aHuUsI HHTEIUICKTYaIbHOM
KOMITbIOTEPHOM CHCTEMbI ONTUMU3ALIUH aJalITUBHOTO YIIPaBJIEHUs MpoLieccaMu OU3HeC-
IUTAHUPOBAHMSL, Oa3UpyIOLIasics HAa HOBOM METOIE ONTUMHU3AIINH aJJalITUBHOTO YIIPAaBICHUS peau-
3anueit mpoekTos [ 1], MoziesIX 1 MeToJaX CETEBOr0 SKOHOMUKO-MAaTEMATHYECKOTO MOAETIMPOBAHUS
[1-3] u TexHOMOTMH Pa3pabOTKU HHTEIUICKTYAILHBIX CHCTEM B ()OPME KOMIIBIOTEPHBIX SKCIEPTHBIX
CHCTEM TOJICPKKU NMPUHATUS perneHut [4,5]. s popmanusaum 3HaHul B TaHHON CUCTEME
IpeiaraeTcsi UCIoIb30BaTh IPOAYKIIMOHHbIE JIOTHYECKUE PAaBUIa, aJITOPUTMBI B BUJIE peaiu3a-
IIUM KOHEYHBIX HA0OPOB apu(PMETHUECKUX U JIOTUYECKUX ONepaluii, KOTOpble yCTaHABIUBAIOT OT-
HOIICHUS MEXY PA3TUYHBIMUA THITAMU JIaHHBIX, CTEPEOTUITHBIMHU CUTYAIIUSIMH U (PaKTaMH C IIEITbI0
HOJIy4EHHUs JIOTHYECKUX BBIBOJIOB U (hOPMUPOBaHMs pe3yibTaToB. [Ipu sKcIuTyaTaluu Takux CUCTEM
UMEETCsl BO3MOKHOCTh OCYILECTBIIATH O0yUeHHE M HaKOIUIeHHE (hopMann30BaHHON U HeopMan-
30BaHHOM MH(OpPMAIMHK 11 IPUMEHEHUS B MOCJIEAYIOUIMX Mpolieccax JOrHYecKoro BbIBOIA U pe-
nIeHus: PyHKIMOHAIBHBIX 3a1a4.

[Tpenyaraemast MHTEJIEKTYallbHAs cCTEMa pa3paboTaHa ¢ UCIOJIb30BaHUEM TEXHOJIOTUI KOMIIbIO-
TEPHBIX IKCIIEPTHBIX CUCTEM MOJAECPKKU NPUHATUSA pewieHuil [4,5]. B cBoeM coctaBe oHa UMeEET
CJIEAYIOLIME OJCUCTEMBI: 0a3y JaHHBIX, COJEPKAILYIO JaHHbBIE B Pa3IMYHbIX (hopMaTax, CTPYKTY-
PUPOBAHHBIX B COOTBETCTBHH C APXUTEKTYPOH CHUCTEMBI M (DYHKIIMOHAILHBIMY 33/1a4aMu; 0a3y 3Ha-
HUI, coepxalyro (GakThl U 3HAHUS O MOJEISIX U METoAax OU3HeC-TIaHUPOBAHUS, KOTOPBIE CTPYK-
TYpUPOBaHbI U (HOPMATN30BAHBI PA3TUYHBIMU CPEACTBAMH; MTOACUCTEMY IPUOOPETEHHS 3HAHUH,
UCIIOJIb3YIOUIYIO PA3JIMYHbIE HHCTPYMEHTAJIbHBIE CPE/ICTBA; TOACUCTEMY (POPMUPOBAHUS PEIICHUIN
(GyHKIIMOHAJIBHBIX 337a4 CUCTEMBI (pelares 3a/1a4), Ha OCHOBE pean3alluy pa3InyHbIX MEXaHU3-
MOB, UCIIOJIb3YIOLIMX MPOLEAYPHI IOTHYECKOTO BBIBOJIA, (POpMabHbIE aITOPUTMBI U IBPUCTUUECKUE
POLEAYpPBI, CONMPSHKEHHBIX ¢ 0301 JaHHBIX U 0a301 3HAHUI; OICUCTEMY 00BICHEHUH (TPOTOKO-
JMPOBAHUs) BBIBOJIA PEIICHUH; MTOACUCTEMY 00YUEHUS; OJICUCTEMY HHTEUIEKTYaJIbHOIO MOJIb30Ba-
Tenbckoro uarepdeiica. Ha puc.1 npeacrasieHa cTpykTypHas cxema mnpejjaraeMoi KOMITbIOTep-
HOM KCIIEPTHON CUCTEMBI, COAEPKAILEH OCHOBHBIE ITOICUCTEMBI.
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Pucynok 1. CTpykTypa KOMNBIOTEPHO! HHTE/VIEKTYAJIbLHON CHCTEMBI



OO01mas METoIMKa CETEBOTO IIAHUPOBAHUS U YIIPABIICHUS TIPOIECCaMy OU3HEC-TUTAaHUPOBAHUS JITIS
XO3UCTBYIOMIETO CyOBheKTa (0€3 BOSMOYKHOCTH a/IalTAIlMK ) IpuBeieHa B MoHoTpaduw [2]. HoBbri
METO/1 pelICHUS 33/1a4i ONTUMU3ALUU aJJaITUBHOTO YIIPABJICHUS MPOEKTAMH Ha OCHOBE CETEBOTO
MOICIMpOBaHUs onucaH B padote [1]. B nanHo# paboTe Ha OCHOBE ATOT0 METO1a pa3paboTaHa Me-
TOJIMKA PEIICHUS 33]I[a4 ONTUMH3AIUH aTalTHBHOTO YIIPABICHUS MpoIleccaMu OU3HeC-
IUTAHUPOBAHMS, KOTOpask peajr30BaHa B peAsiaraeMoil HHTEIUIEKTYalIbHON CUCTEME MOIEPKKH
IIPUHATUS PELICHUMN.
B pa3pabotanHoli aBTOpaMH KOMIIBIOTEPHOI MHTEIEKTyalIbHOM cucteme Pemarens 3agau conep-
KHT CIIEYIOUINE OCHOBHBIE OJIOKH, pealIn3yIolre Ipoueaypsl popMupoBanus: 1) cereBoit Moenu;
2) KpUTHUYECKOTO MTyTH U KPUTHUECKOTO BPEeMEHHU; 3) MO3UIIMU CUCTEMBI, OIMCHIBAIOIICH TEKyIlIee
COCTOSIHHE TIpoliecca OU3HeC-TUIaHUPOBaHuUs; 4) CTpAaTerHy ONTHMAIBHOTO aJalITUBHOTO YIIpaBiie-
HUSI IPOIIECCOM OM3HEC-TJIAHUPOBAHUS, KAK PEAKIHIO Ha CIIOKUBIIYIOCS TIO3UIHIO CUCTEMBI; D)
UTOTOBBIX JIAHHBIX U OTOOpAXEHUs PE3YJIbTATOB PEIICHUS 33/1a4i ONTHUMHU3ALUU aJJalITUBHOTO
yIpaBieHUs MpolieccaMu OM3HEeC-TIIaHUPOBAHUS.
B kauecTBe TeCTOBOM 3a7auu, B padoTe pacCMaTPUBAECTCS IPUMEHEHHE MIPEATIAraeéMOil METOAUKHU
ONTUMM3AIMH aJAalITUBHOTO YIPABJICHHUs MPoILIecCaMu OM3HEC-TNIAHUPOBAHUSA Ha TIPUMEpEe peansa-
1IMY OU3HEC-TIPOCKTA MO OTKPBITHIO Kade.
Hcxoanas uadopmarius sl TOCTPOSHUS CETeBOM IKOHOMUKO-MAaTeMaTUYECKOM MOIeNu B BUE OC-
HOBHBIX pa0OT-oneparuii, HeOOXOIUMBIX [UIS pealn3anuy OU3Hec-TIaHa, COOTBETCTBYIOIIETO pac-
cMaTpUBaeMoOMy OM3HEC-TIPOEKTY, Mpe/icTaBieHa B Tabnuiie 1.
Tabnumna 1
Hcxonnble naHHble OU3HEC-TLIAHA

A pade- Conepane padors: oo™ | Mpemmectaytoue pagorss
R,(0) | Onpenenenue sna kade 4,(0)=1 -
R, (0) g)(;clgl)oeHHe KapThl MECTHOCTH TOPTOBOM TeppH- 4,(0)=2 B
R,(0) | HonGop med-nosapa 4,(0)=2 R,(0)
R,(0) | PaspaGorka merio 4,(0)=1 R,(0),R,(0)
R.(0) | HaGop nepconana 4,(0)=2 R,(0)
R, (0) gébH(?rI;IIdIJ:I;HHe JIOKYMEHTOB ¥ IIPOEKTHOM JIOKY- 4,(0) =2 R, (0)
R,(0) | Odopmrenue u perncrpanus 10rosopa apems! 4,(0) =2 R,(0),R,(0)
R, (0) | BriGop u noxymka oGopynosanus 4,(0)=1 R,(0),R,(0)
R,(0) | Onpenencume kounenuun npoxsmxenis 4,(0)=1 R,(0)
R,,(0) | ®opumuposanue Giomkera orkpsitis Kade 4,,(0) =1 R,(0),R,(0)

B cooTBeTCcTBUM ¢ METOAOM ONTHMHU3AIMH AANTUBHOTO yIpaBiieHus mpoekTami [ 1] paspaboTtana
METOJIMKA ONTHUMH3AINH aJallTHBHOTO YIIPaBIEHUS MpoIleccaMy OM3HEC-TUTAHUPOBAHMUS, Peau3y-
IOIIUMH UCXOAHBIA OM3HEC-TIPOCKT.

Ha nepBom 3tane, BciomoratensabM apamerpam 7 .= 0 u S:= 0, Ha ocHOBe ncX0MHBIX
JAHHBIX O PACCMaTPHUBACMBIX MPOIleccax OM3HEC-TNIAHMPOBAHUS ¥ IPABUJI CETEBOTO SKOHOMHUKO-
MaTeMaTHYECKOTO MoJenupoBaHus [2,3], popMUpyeTCst COOTBETCTBYIOIIAs CETeBas MOJIETh peau-

sanun Gusnec-mnanuposanns WM ) (R(7)) =WM ' (R(0)) e WM, (R(0)) B Buzne ceresoro

rpaduka, KoTopas U300pakeHa Ha pucC. 2 U COOTBETCTBYET MAacCCUBY paboT-orepanuit



R(7) ={R.(2).R,(2)....R, (7)}=R =R(0)={R(0),R,(0)...., R(0)}= = R, maccuny
JUINTEIIbHOCTH MCIIOTHEHHUS padoT-onepanuit

A7) =={4,(7), 4,(7),..., A“T (2)}=4 = 4(0) ={4,(0), 4,(0),...,4,(0)} = 4, . Havansusim
COOBITHEM B 3TOH CETH SIBJIACTCS COOBITHE O HOMEepOM |, huHATBHBIM — COOBITHE 1101 HOMEPOM 9.
Cumsonamu F 0), i1e 1,_5, OTMEYeHBI (PUKTHBHBIC pa0OTHI, HE TPEOYIOIINE 3aTpaT BPEMEHH H pe-
CYpCOB.

Pucynok 2. CeTeBasi MOJeJIb peajin3aluy MPoLeccoB OM3HeC-IUIAHMPOBAHUS

Ha BTOpOM 3TaIle, Ha OCHOBE MCXOIHBIX JAHHBIX, BKIIOYAIOIIMX — HAYaIbHbIl MacCHB paboT-
onepaunit R(7) ={R,(7),R,(7),..., R”T ()}=={R,(0),R,(0),..., R, (0)}=R,, coorer-
CTBYIOIIMI €My MAacCHB JUTHTEILHOCTH HCIIOTHEH s PaboT-oneparuii

A(7) ={4.(7), 4,(7),..., 4, (7)}=1{4,(0),4,(0),..., 4,(0)} = 4,, a Taxxe chopmuposannyto

CETEBYIO MOJZIEIb pealln3alliy IPOLECCOB OU3HEC-TUIAHUPOBAHUS, HEOOXOJMMO ONTHMHU3HPOBAThH
CETEBYIO MOJIETb 10 MapaMeTpy BPEMEHH — HAUTH KPUTHUECKUH MyTh, KpUTUUYECKOE BpeMsl U cop-
MHUPOBaTh COOTBETCTBYIOIIUI KaJleHAapHbIM rpaduk peanus3anuu Ou3Hec-TNIaHUPOBAHUS B 1IEJIOM,
T.C. PEIIUTh 331a4y KaJICHIapHOTo IIaHupoBanus [2,3].

Jlnis naHHOM ceTeBOil MO/IeNH, COOTBETCTBYIOLIEH paccMaTpuBaeMOMY OM3HEC-TIPOEKTY, KpUTHYE-
CKHM MyTh MPE/ICTaBJIEH Ha PUC. 3 U BbIIETIEH CEPhIM LIBETOM U KUPHOH JInHUEH. Ero jummrenbHOCTh
cocTaBJIsieT 7 HeJlesIb U COCTOUT U3 Habopa paboT-onepanuii:

R.(2),R,(2). F, (7). R,(2). Ry (7). R,,(2)} = {R,(0). R, (0),  F,(0),R,(0),R;(0).R,,(0)}. B
pesynbTate copmuposan kputnueckuit myrs R (1) ={R"(r;7,),R!"(z,;7,), ...,

R:;;)‘) (Tng_}gp.)il; Tngw) )} -

R ={R™(0:1), R (13), R (3:3), R (3:4) R (4:6), R (6:T)}= R™(0) =
R e " = 6. [nurensrocts peanusarian chopMUPOBAHHOTO KPHTHUECKOTO TTyTH

RT(’?") = Ré“p') OIIpEeAEIAET KPUTHUECKOE BpEMS TT(E) = To(e) = [, T.e. MUHMMAaJILHOE BPEMS, HEOOXO-

JAUMOC JI BBIIIOJIHCHUS BCEX pa60T-0HepauI/117I, 06pa3y101u1/1x BCCHh KOMIIJICKC MCpOHpI/IHTI/Iﬁ JJIsL
peajm3anuu MpouecCoB 6I/I3HGC'HJ'IaHI/IpOBaHI/I$I B IICJIOM.



PucyHnok 3. Kpuruueckuii myTh B ceTeBOi MO/e/IH peaju3aluu npoueccon 0us3-
Hec-IanupoBanus (7 =0)

Jist chopMHPOBAHHO#M CETEBOM MOJIETH Ha OCHOBaHUH HAMIEHHOTO KPUTHYECKOTO ITyTH M COOTBET-
CTBYIOIIEr0 €My MacCHBa JUTMTEILHOCTH UCIIOJHEHHs paboT-0meparMii peraeTcs 3a1a4a KajieH-
JAPHOTO IUTAHUPOBAHUS — HOPMHUPOBAHKS KaJI€HIapHOro IrpadrKa B BHJE TaOIMIIBI U JHArPaMMBI
IanTa [2,3].

Ha tpeTpeM 3Tare, B COOTBETCTBHH C METO/IOM, OITMCAaHHBIM B [1], peamusyercs crparerust OnTHMH-
3aIMH aIallTHBHOTO YIPABICHUS PaCCMAaTPUBAEMbIM IIPOLIECCOM OM3HEC-TUIAaHUPOBaHM, T.€. (Gop-

(e)
MHUPOBAHHA U PCAIN3alINN CTPATCTHU Ua S Ua , TAC Ua — MHOXKECTBO BCCX JOITYCTHMBIX CTpPATC-

ruil agantuBHoro ynpasienus [1]. [TonydeHHbie pe3ynbraTel 0TOOpaxarTcs B popme, ynoOHOM
JUI XO34HCTBYIOLIEro CyOBbeKTa (JIMLa, IPUHUMAIOILErO PELICHNUs ), PEATU3YIOLIEro IPOLECC ONTH-
MU3aI1H A TUBHOTO yIpaBlieHHUs OU3HEeC-TUIaHUPOBAaHUEM, B BHJIE TaOIuUL, rpaduKoB U 1ua-
TpaMM.

OTmeTuM, YTO NPUMEHEHNE METO0/1a ONITUMM3AIMY aJalTUBHOTO YIpaBJiIeHUs polieccaMu Ou3Hec-
IUTAHUPOBAHMS TP pa3pabOTKe MpeiaraéMoil KOMIIbIOTEPHOW HHTEIIEKTYaJIbHOM CHCTEMBI 103-
BOJISIET OCYIIECTBUTH OOPATHYIO CBsI3b B (JOPME COOTBETCTBYIOLIUX PEAKIINI YIPABIISAIOIIEr0 BO3-
I[GﬁCTBPISI Ha HCPECABUJACHHBIC U3MCHCHU A chyaquI IIpu €ro pCajin3dalli U MOJYYUTH OIITUMAJIb-
HBII pe3yNbTaT — ONTUMAaJIbHOE BpeMsl JUIsl HCIIOJTHEHUsI OU3HEC-TIPOEKTA B IIEJIOM.

Peanmaum{ IIponEeCCoOB 6I/I3HGC-HJ'IaHI/IpOBaHI/I$I ABJIICTCA BaXXHBIM 3JIEMCHTOM JACATCIIBHOCTHU 11000-
ro (MHAHCOBO-XO03HCTBEHHOTO 00BEKTa U ISl PEIICHUs] BO3HUKAIOIUX MIPU 3TOM CIIOXKHBIX 33134
HeoOxouMa pa3paboTKa SKOHOMHUKO-MaTEMaTHUECKUX MOJIENIe U METOJIOB X PEILLEHUSs, a TAKKe
CO3/1aHM€ Ha UX OCHOBE MPOTPAMMHBIX KOMITJIEKCOB, aBTOMATU3HUPYIOIIMUX 0a30Bble GYHKINU U
MOAJICPKKY PHUHATHUSA YIIPABICHYECKUX PEICHUI. B TaHHOW cTaThe MPEeACTaBICHO ONMCAHUE pas3-
paboTaHHON aBTOPaMU KOMITbIOTEPHOM MHTEIUIEKTYaJIbHON CUCTEMBI, peau3yIoIel ONTUMU3ALIUIO
aIalITUBHOTO YIIPABIIEHUs IIpoLieccaMy OU3HEC-TNIAHUPOBAHUS HA OCHOBE HOBOI'O METO/A, UCII0JIb-
3YIOLIETO CETEBOE MOJIEITMPOBAHUE U TEXHOJIOTUN KOMITBIOTEPHBIX IKCIIEPTHBIX cucteM. [Ipeanara-
emas MHTeJUIeKTyalbHas cucTeMa peainn3oBaHa B cpezie Delphi B Buzie web-npunoxenus u ynoona
B KaUECTBE MHCTPYMEHTAPHsI ISl MOAAECP KKU MPUHATHUS PELIEHUN ITPH pealn3aliy MIPOLECCOB Ce-
TEBOT'0 MOJIEIIMPOBAHMSI U OM3HEC-TNIaHUPOBaHUA. BHepeHne 1aHHON KOMIIbIOTEPHOI MHTEIIEKTY-
QIBHOM CUCTEMBI XO3HCTBYIOIMMH CyObEKTaMHU B MPAKTUKY CBOEH pabOThI MO3BOJIUT UM TOBBI-
CUTh 3P PEKTUBHOCTD MPOLIECCOB (OPMUPOBAHUS U pealn3alui OU3HeC-IPOEKTOB. JTa cucTeMa
MOYKET TaKXe UCIOIb30BATHCS IS SKCIIEPTU3bI KaUyecTBa pa3pab0TaHHBIX OU3HEC-TIPOEKTOB U TPe-
HUHTIA.
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CONTROL OF BUSINESS PLANNING PROCESSES
Shorikov Andrey F.
Institute of Economics, Ural Branch of RAS, Moskovskaya str., 29, Ekaterinburg,

Russia, 620014, afshorikov@mail.ru
Butsenko Elena V.

Ural State University of Economics, 62/45, 8 Marta str./Narodnoy voli str., Ekaterin-
burg, Russia, 620144, evl@usue.ru

The article presents a methodology for developing an intelligent system for optimizing adaptive con-
trol of business planning processes in the face of uncertainty. The results are based on a new method
for optimizing adaptive project control using network economic and mathematical modeling. The
article describes the methodology of computer implementation of the proposed intellectual system,
which is intended to automate the modeling of business planning processes and optimize adaptive
decision-making management when they are implemented based on network economic and mathe-
matical modeling, as well as methods and tools for developing intelligent computer systems. The
developed system takes into account the existing specific technical and economic conditions and the
available information support. The results obtained in this work can serve as the basis for creating
intelligent computer systems for supporting managerial decision-making in the implementation of
business planning processes in the conditions of information uncertainty.

Keywords: intelligent system, adaptive control, business planning, optimization of control, econom-
ic and mathematical modeling, network planning and control methods.
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1 First Section

1.1 A Subsection Sample

Please note that the first paragraph of a section or subsection is not indented. The first paragraphs that follows a table,
figure, equation etc. does not have an indent, either.
Subsequent paragraphs, however, are indented.

Sample Heading (Third Level). Only two levels of headings should be numbered. Lower level headings remain un-
numbered; they are formatted as run-in headings.

Sample Heading (Forth Level). The contribution should contain no more than four levels of headings. The following
Table 1 gives a summary of all heading levels.

Table 1. Table captions should be placed above the tables.

Heading level Example Font size and style

Title (centered) Lecture Notes 14 point, bold

1%-level heading 1 Introduction 12 point, bold

2"%-level heading 2.1 Printing Area 10 point, bold

3% Jevel heading Run-in Heading in Bold. Text 10 point, bold
follows

4" level heading :_OOWV\;eSt Level Heading. Text fol- 10 point, italic

Displayed equations are centered and set on a separate line.
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Please try to avoid rasterized images for line-art diagrams and schemas. Whenever possible, use vector graphics instead
(see Fig. 1).
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Fig. 1. A figure caption is always placed below the illustration. Short captions are centered, while long ones are justified. The macro
button chooses the correct format automatically.

For citations of references, we prefer the use of square brackets and consecutive humbers. Citations using labels or the
author/year convention are also acceptable. The following bibliography provides a sample reference list with entries for
journal articles [1], an LNCS chapter [2], a book [3], proceedings without editors [4], as well as a URL [5].
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