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A.FO. CanoxHukos’, A.A. Ky3neyoe', A.C. Maspura’', I'.I". Kynukoe?
"Yebumckuti 2ocydapcmeeHHbill aguayuoHHBILU mexHu4eckull yHueepcumem, 2. Y¢ha, Poccus,
2A0 «Yghumckoe Hay4YHo-npoussodcmeeHHoe npednpusmue «MornHus», 2. Yeha, Poccus

Beenenue. B HacTosMii MOMEHT NIpH peayii3alyy MPOEKTOB 10 pa3paboTKe U MPOU3BOJICTBY
BBICOKOTEXHOJIOTMYHON TPOAYKIMU Pa3paboTYHKu paboTaroT B Koomepauun. B paMkax Takux mpo-
€KTOB CO3Jar0TCs 1H(POBBIE TUIATPOPMBI, MO3BOJISIONINE CHU3UTh TPAH3aKIHOHHBIE MU3IEPKKU 32
CYET MOJIEPHU3AIMU ¥ aTOPUTMU3AIMU OM3HEC-TIpoleccoB. [IpuMeHeHne NBOWHHUKA TaKOW INpen-
METHO-OPUEHTUPOBAHHOM IIaT(OPMBI B KOPIIOPATUBHON MH()OPMALMOHHOW CUCTEME YHUBEPCHTETA
MIO3BOJIUT MOJEPHU3UPOBATH €ro y4eOHbIe IPOrpaMMBbl, a TAKXKe HOBBICHTH 3((EKTUBHOCTD ITOATO-
ToBKH cTyneHToB. Lleab mcciienoBanusi. PaccMoTpers cucTeMHYI0 MoJenb TpaHcdopMmanuu mpo-
1ecca 0Oy4eHHUsl C MCIONIb30BaHUEM I(POBOro JBOMHUKA MH(POPMAIMOHHON TIAT(GOPMBI, MO03BO-
JISIOIIEN pellaTh aKkTyallbHBIE 3aJaudl B 3aJaHHOM INpeAMeTHoW obnactu. PaspaboraTte mMeToauky
MpUMeHeHHsT (PYHKIIMOHAIBHO-CTOMMOCTHOTO aHaJIM3a NPHU y4ueTe 3aJaHHbIX OrpaHMYEHUH Ha pac-
TioJiaraeMble MPOEKTHBIE PECYPChI, BKIIOUasi BpEMEHHBIE.

MeToab! Hcciief0BaHusl, HCTIOIBL30BAHHbIE B padoTe:

— NPUHLUITE METOJIONOTHH CHCTEMHON WHXXEHEPUH (TIPOIIECCHOr0 MOIX0/1a, KU3HEHHOTO [IUK-
JIa ¥ Jp.);

— KOMIUIEKCHBIM MOJXO0J U CTPYKTYPHBIH aHaIK3 Ipolecca MPOeKTUPOBAHMUS IO METOOIOTUH
SADT (Structured Analyze and Design Technology);

— QyHKUMOHaNBHOE MozenupoBanue (B Hotaruu IDEFO).

Pesyabratbl. [IpemnokeHn MeToJ| ompeieseHus] PeCypCHBIX OTpaHMYEHHH, BKIIOYAs BPEMEH-
HbIC, Ha OCHOBE ()YHKIIMOHAJILHO-CTOMMOCTHOrO aHanm3a (DCA) mo MozaensiM MmpoIecCOB B HCCITe-
JTyeMO# IpeIMETHOH 00JIaCTH ¢ UCIOIb30BaHNeM NH(POPMAIMOHHOH TIAT)OPMBI.

[pennoxxeH MOMYIBHBIA MOAXO/A, OCHOBAHHBIM Ha JIOTMKE MPSMOro M 00paTHOTO OTHOUICHHHA
KOMITO3HMILIMHA — JIEKOMITO3UIIMK, ITyTeM BBIJEICHUS AJIEMEHTApHBIX OOBEKTOB HCCIENIyeMOW Mpen-
METHOH 00JIacTh 1o NpaBmwiaM AnudepeHaIbHO-UHTErPAIbHOIO UCYUCICHUS (OIpeneNEHHBIX U
HeonpeIeEHHBIX UHTErPajioB) U Jajiee TEOPHU TUHAMHUUYECKHX cHcTeM. [1oaxon 1eMOHCTpUpyeTcs
Ha pelIeHny 3a1a4i (POPMUPOBAHUS YUEOHBIX IIPOrpaMM I10 JUCHUILIMHAM 0a30Boi kadenps! «VH-
(OopMaIOHHbIE TEXHOJOTMH B MalIMHOCTPOSHUM», CBS3aHHBIX C IPOM3BOJACTBEHHON NESATEIHHO-
ctbto. [TokazaHo, 4TO MpUMEHEHUE TPEIUIOKEHHOTO TOIX0/1a TO3BOJIsIeT (popMaTn30BaTh IPOTHUBO-
peurs B KOMIIETEHIIUSX CTYIEHTOB C TpeOOBaHUSIMHU paboTonaTeNneii U ONpeAeIuTh KOMIIPOMHCCHBIE
peLIeHus Ui UX YyCTpaHEeHUsI.

3akiouenne. Pa3paOboTaHHBIN 1TOIX0]] CUCTEMHOTO (DYHKIIMOHAILHOTO MOJIETUPOBAHUS Ha OC-
HOBe IM(POBOro NBOHHMKA MIIaTGOPMBI TIPEMETHO-OPHEHTUPOBAHHON 00JIACTH MTO3BOJISIET TIPOU3BE-
CTH KOJIMYECTBEHHYIO OLIEHKY TPY/I03aTpar IPH PECyPCHBIX OrpaHUYEHHUSIX, BKITIOUAsi BpEMEHHEIE.

Kniouesvle crosa: npedmemno-opueHmupo8antas o01acms, CUCIEMHOE MOOeauposanue ou3-
Hec-npoyeccos, ungopmayuonnas niamegpopma, PLM-cucmema, GyHKyuonaibno-cmoumocmuou
ananus, cozoanue pabouezo npoyecca, bazoeas kageopa.
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MupoBoe pazBuTue MH(PPOBU3AINK B PA3INIHBIX 00JIACTSIX JIEATEILHOCTH OOIIECTBa, B TOM YHCIIE
B TMPOMBIIICHHOCTH, YK€ CO3/1a710 HEOOXOJUMbIC YCIIOBHS JUTS peau3allii KOHIICTIINH 4-i HHIYCTPH-
anpHoii peomorui INDUSTRY 4 [1]. B aTuX yclaoBHAX aKkTyalbHOW SBIsieTCs 3a7ada GopMai3aiun
MPHUKIIAIHBIX 3HAHUI HA OCHOBE MOJIENBHOW THITOTE3bl. DTO MPUBOJUT K HEOOXOJUMOCTA UHTETrPAIHH
nesteabHocTH By30B, OKDB 1 Mpon3BOACTBEHHBIX IUIOMAI0K HA OCHOBE JTYYIIUX MPAKTHK, ONBITA B BUIE
CHCTEMHBIX MOJIelield, BKIItovast iudpoBbie nBoMHKUKH 1 [ T-Texnonoruu [2—4]. Pa3zButue B yHUBEpCUTE-
Tax MexaHu3Mma 0a30BbIX (MPOM3BOJCTBEHHBIX) Kadenp, OpUeHTAIS WX MPOrpaMM Ha HCIOIb30BAaHHE
MEePEOBBIX TEXHOJIOTHI KOHKPETHOTO MPEANPUATHS OTPACIH MPUBOANUT K aKTyaJIbHOM 3ajade: opraHu-
3alliil B YHHBEPCUTETE TUIOIIAJKH WHHOBAIIMOHHOW OOydYaromied ¥ HayYHO-TIPOM3BOACTBEHHOM mesi-
TenpHOCTH B BUe nudposoro apoiHuka (L) xopnoparuBHoii mHpopmManmonHoii cucrembl (KHC)
npeanpuarus [5-9].

KHWC npenmnpusitst (CO CBOUM BHEIIHUM M BHYTPEHHHM COJIEPKAHUEM) — 3TO MPEXKJIE BCETO MHO-
KECTBO MHTEIPHUPOBAHHBIX MEXKJIY C000# cucrem paznmuHbix kiaccoB (PLM/CAD/CAM/CAE/PDM/
ERP/SRM/1C np.). Hudporoit (MHPOPMAIIMOHHBII) ABOMHUK KaK aJIeKBaTHOE OTOOpa)keHne 00bEKTOB
W UX CBf3CH B HCCIEAYEMOH MpeIMETHO-OPHECHTHPOBAHHONW OOJIACTH B COOTBETCTBHH C TPUHIIAIIOM
JIBOMCTBEHHOCTH, B CBOIO OYepe/lb, MapaliebHO 0TOOpaXkaeTcsi CTPYKTYpOH BHEIIHEH cpellbl U CTPYK-
Typoi BHyTpeHHero conepkanus. Opranuzanus no co3nanuto L[/ KMC moxpobHo paccmoTpena aBTo-
pamu B [10].

Ha puc. 1 moka3zaHa cxema pacrnonokenus nudpoporo apoiinuka KMC npou3BoacTBEHHOrO Mpe-
MPHUATHUS B CTPYKTYpE By3a U poiib 0a30BOH Kadenpbl HH(OPMAIMOHHBIX TEXHOIOTHH.

basoeas kacbegpa AT I KWC YTATY
NP, KP, ®11K, HXP, npakTiKa
NeoiHuk KMC
—_ [olnl > NpeqnpUATHA
OUPT || MATM || OADST || MBTO | rpame
P CAD/ ERP
CAM
| cag
O6beKThl ObbekTbl OBbeKThl OBbERTb
NpeaMeTHOR npeamMeTHOR npeamMeTHO npeaMeTHOR Pezyneratsi pabor (/1R
oBnactn obnact obnacti obnactu KP, BKP, HWAP, npaktuku)
DUPT . WATM . ©ANST . WBTO
| ) Bzaumoceasb
pesynsTartos
.| |Mogenu,yepre- PYHOBOACTBO 1 OTUETHBIX
MporpammHel MM OCHACTKK, Mozenu, MO SKCMAyaTawmm, [OKYMEHTOB
KOMMOHEHT, TEXHOOTHM, HepTeku, NacnopT U3aenus, DO
SNrOpHTMAK AR. | |nporpamme:4My| | PECHETBIM AD. dopmynapw op. 1-C
nap. Al OTueTHbie
\ LORYMEHTHI
] (NP, KF, BKP
I N m ¥ A N \i W T.0.)
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ﬂpeﬂnpng'r”e | YnanéHHblid gocTyn

Puc. 1. Mecto U KUC npeanpusatusa B coctase KUC yHuBepcurtera
Fig. 1. Place of the digital twin of the enterprise’s corporate information
system within the corporate information system of the university

Brigenum Buytpennee coneprkanue [J] KMC kak npeacrapiseMoe OnucaHueM OM3HEC-TTPOIECCOB,
CBsI3aHHBIX ¢ o0ydeHreM Ha 0a3oBoii kadenpe, a orHomenus LIJ] KUC ¢ KUC yauBepcutera (BHEIIHEE
COZICpKaHUe), ONMUCHIBAEMOE MHTETrPaTbHBIMU OM3HEC-TIPOIIeCCAMU B3aHMMOJICHCTBUS (DaKyJIbTETOB Me-
XK1y co00H, ¢ 6a30Bol Kadenpoii, ¢ MPOU3BOICTBEHHBIM MPEIIPUSTHEM.

BHenpenue nepeoBbIX TEXHOJIOTMM B Y4eOHBIH MPOIECC MPOUCXOIMT 3a CYET pa3pabOTKH yued-
HBIX [TPOTPAMM CIICIHATHCTaAMU 0a30BOM Ka(eapsl, YCTPAHSIOMINX Pa3PhIB MKy KOMITCTCHIUSIMHU BbI-
MyCKHUKOB By3a U TPpeOOBaHMSIMHU MPOU3BOACTBA (Oyayliero padboToaaress) 3a cueT aganTalu yueo-
HBIX TIPOrPaMM I0]] PEIICHHE aKTyalbHBIX 33124 IPSIIPHUITHS.
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Kaxxnass U3 akTyanbHBIX 33/1a4 U3 MPEAMETHOH 00JacTH COOTBETCTBYET OMNPEACICHHOMY 3Taly
xu3HeHHoro nukina (OKL) m3genms [11, 12]. x pemeHnemM B yHUBEpPCHUTETE 3aHUMAIOTCS COOTBETCT-
Byromue paboune rpynnsl ([II1C, HayuHO-HCCcenoBaTenbekue JlabopaTopud U T. 1.). Onucanue 3amaq
HA €CTECTBEHHOM SI3bIKE OTKPBIBAET BO3MOXKHOCTh JalIbHEHIIeH (opMaTn3alnui U MpeaCcTaBICHUS 3HA-
HUIl B (opMme OHTOIOrMYECKOH Mojenu, B (opMe CIPaBOYHHKOB W OpPraHH3alMOHHO-PACIIOPSIN-
TENBHBIX JIOKYMEHTOB W Jaliee B ()OpME CHCTEMHOW MOJICNI Ha MPEAMETHO-OPHEHTHPOBAHHBIX MeTa-
si3pikax IDEF, UML, BPMN [13-15].

Ha puc. 2 npeacrasinen ¢pparmMenT GyHKIIMOHATBEHONH MOJIEH, T/J€ TIOKA3aHO BIMSHUE aKTYaJIbHBIX
MPOM3BOJICTBEHHBIX 3a7]ad Ha COCTaBJICHUE WHAWBUAYaIbHOH TpaekTopuu o0y4deHus. OCHOBHBIMH
VIPaBISIONIMMY BO3/ICHCTBUSMH MPU DTOM SIBJSIFOTCS PO CTaHAAPTHI, ONMUCHIBAIONINE KOMITETCHIIUHN K
KOHKPETHBIM JIOJDKHOCTSIM, JIOTIOJTHEHHBIE TPEOOBAaHUSIMHU C TOUYKH 3PEHUSI KOHKPETHOT'O IPEANIPHSITHS, a
Takxke (emepanbHble TOCYIapCTBEHHBIE 00pa3oBaTelbHBIC CTAHAAPTHI, ONPEIEISIIOIINE KOMIIETCHIIMH
CIIEUAILHOCTEH B YHUBEPCUTETE, C YUYETOM €ro HayqHO-TPOU3BOJICTBEHHON JEATEILHOCTH.
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Puc. 2. ®parmeHT hyHKUMOHaNLHOW Moaenu (2-1 ypoBeHb)
Fig. 2. Fragment of the functional model (2nd level)

Ha npaktuke yueOHbIe TporpaMMbl 6a30Boi Kadeapsl orpaHHYeHbl 00bEMOM YacoB, BIIEISIEMBIM
Ha BapUaTHBHBIC JUCIHUILTUHEL [109TOMY /ISl MOCTpOCHUSI THOKOH TPaeKTOpUU 00yYeHUs Ierecoodpas-
HO NMPUMEHATh MOJYJIbHBIA MOJXOJ K COCTaBJCHHIO yueOHBIX mporpamm [16]. Ha puc. 3 mpuBeneHo
BIHsiHKE (0OpaTHAs CBSI3b) MPENNPUATHS Ha yueOHBIN Mpolece YHUBEPCUTETA B BUJIC BKITIOUCHUS JIHC-
IUIUTMH 0a30BOH Kadenpsl B y4eOHbIH TuiaH. OTMETUM, YTO Hajauure oOpaTHOW CBS3M IMperonaract
COXpaHEHHE YCTOMYMBOCTH 00BEKTa, TO €CTh €ro IEJIOCTHOCTH B PaMKax 3aJaHHbIX orpaHudeHui [17].

CyTh TaHHOTO MOJX0Ja OTpa)KeHa B TaOMHIIE, U3 KOTOPOH BHIHO, YTO OJMH M TOT € MOAYJb MO-
KET TPUMEHSATHCS MPU TIOATOTOBKE YUAIIUXCS Pa3HBIX CIEIHAIBHOCTEH M ¢ pasInyHbIX (HaKyJIbTETOB,
obecnieunBaronmx B meiaoM Bech XKL mznenusa. UT; u AJl; o603HaYaloT MOIYJIH y4eOHOH HMporpamMmbl
JUISL CTYZICHTOB, 00YYaIOIUXCsl M0 CIIENUATFHOCTSIM B 00J1aCTH HH()OPMAIIMOHHBIX TEXHOJIOTHI U aBUa-
IMOHHBIX JIBUTATENeH COOTBETCTBEHHO.

CTpYKTYpHBIM 3JIEMEHTOM Ka)JIOTO MOJYJISI SIBIISIETCS TEMa 3aHsTHs, HAallpaBJeHHAs Ha puoope-
TEHHE CTYJCHTOM Habopa KOHTPOIUPYEMBIX JCHCTBHI MPH PEIICHUH aKTyalbHBIX 3ajlad IPEIMETHON
obnacTH.

Kak mpaBuiio, Ha TiepBOM 3Tarie BHEAPEHHS OICHUBAIOTCS BPEMEHHBIC [TOKA3aTeld BHEAPEHUS OH13-
Hec-iporteccos [18]. [ToaTromy pa3paboraHHas MOJETL UCIIOIB30BAIACK JJIS pacyéTa BPEMEHHBIX 3aTpat
OpH  CO3JAaHMM  y4eOHO-METOMUYECKUX MaTepHalloB MOIYJs IO MeToAuke (yHKIHOHAIBHO-
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crouMmocTtHOro ananusa [19, 20]. Ha puc. 4 npuBeaeH pparMeHT Mmojaenu s pacuera moayist All; «ba-
30BbIi Kypc MoaenupoBanus B CAD/CAM-cucreMe», TpyA0eMKOCTh KOTOporo cocraBmia 270,1 4.
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Puc. 3. ®parmeHT hyHKLMOHaNbHON MoAenu (3- ypoBeHb)
Fig. 3. Fragment of the functional model (3rd level)
MoaynbHbIA cocTaB y4eOHbIX NporpamMmm
The modular structure of training programs
JlomKHOCTD VueOHas HaunmenoBanue
Ne CrieransHOCTh
(mpodeccus) mporpamMma MO
CucTeMHbIi OcHoBbl aamunuctpupoBanust | UT, — «OcHoBbl agmMuHucTprpo- | MHbopmaTtika
aIMUHUCTPATOP CAD/CAM/ Banusi CAD/CAM-cucrem» u
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(IPOEKTUP OBIIHK) B CAD/CAM-cucreme» arnmnapaToB;
AJl, — «Monynb Drafting MIPOEKTUPOBAHUE
3. B CAD/CAM-cucreme. ABMAIMOHHBIX
BasoBbIif kype» JIBUTaTeNEeH.
UT, — «OcHOBBI ynpaBJiIeHUs
KOH(UTypauuen u3aenus
B PLM-cucreme»
Wnxenep- OCHOBBI HH)KEHEPHOT'0 AJl; — «ba3oBsIii Kypc [IpoexTupoBanue
KOHCTPYKTOP ananusza B CAD/CAM/ Mozenuposanus B CAD/ aBHUAITMOHHBIX
4 (pacuer4uk) CAE-cucteme CAM-cucteme» JIBUTATENeH.
’ AJl; — «ba3oBbIit Kypc
HMH)XEHEPHOTr0 aHaJIn3a
B CAE-cucreme»
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Fig. 4. Calculation of time costs using the method of functional cost analysis

for the discipline “Basic course of modeling in CAD / CAM-system”
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yuebHLX NNaHOoE

PazpaboTKa MeTOLWYECKWX YKA3aHWi
COCTABNeHWE HOBbIX METOOWMYECKWX
yKasaHnﬁ no NpakTHUHEeCKUM
ZAHATHAM

CocTaeneHne paboumx nporpamM Ha
yuebHbM AUCLUNAMHAM

PazpaboTa WHAMEMLYANbHLIX
yqeﬁHHx nnaHoe

NMogroTOEBKa W W3roTOBNEHWE
EWjeoMaTeprana

NOArOTOBKA W W3COTOBMEHWE Yu.
npeseHTaunii (cnaipoe)

NOATOTOEKA NEeKUWOHHOrD MaTtepuana

MNOArOTOBEKA TUNOBLIX ga.u.aHMﬁ ansa
NPakTHYECKWUX 3aHATHKA

CocTaeneHne paﬁoqnx nporpasMM Ha
wUSAHEM AU AMHA

Puc. 5. ®parmeHT otuyeTa Activity Cost Report
Fig. 5. Fragment of the Activity Cost Report
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Hwxe npuBenensr popMysibl CyMMUpPOBaHHS 3aTpat Juisi pabodeid nmporpammbl auctmruinabl (PI1]])
C Pa3MUYHBIMH Pa3MEPHOCTAMH TI0 CXeMe KOMITO3UIIUH (CHU3Y BBEPX).
— n
PIIA, = )iz M;,
rae PI1/l, — Bpems Ha paspabotky p-it PIIJ[; n — konu4ecTBo HOBBIX Moayied B PI1/l,; M; — Bpems Ha
pa3paboTKy i-T'0 MOAYJISL.

— m
Ml - Zk:l tk s
T t, — BpeMs Ha pa3paloTKy k-i TEeMBbI; m — KOIIMYECTBO TEM B MOJYJIE.
— y4
te = L= Ni * Vi,

rne V; — odwveMm i-ro Buja paboT B JaHHOW TeMe; ¢ — KOJIMYECTBO BUAOB paboT npu pa3paboTKe TEMBI;
N; — HOpMa BpeMEHHU JUTS pacueTa Harpy3KH, COOTBETCTBYOMIAS I-My BUY padorT.

[Ipu pa3paboTke JNEKIMOHHOTO MaTepuana (Ipe3eHTalluii), BUAeoMaTepHaIoB U 3aJJaHui JJIs TIpak-
TUYECKUX 3aHATHH, a TaKKe YI1eOHO-METOJMUECKIX YKa3aHUH I MPOBEJeHHUs J1a00OpaTOPHBIX padoT Mo
JaHHOW NUCIUIUIMHE COTJIACHO pacueTaM 3aTpaThl COCTaBHIM 258 4acoB, YTO COIVIacyeTcs C pe3yibTa-
tamu OCA.

Kpome xonmnyecTBeHHON OLIGHKH TPYA03aTpaT JaHHBIN aHaJIN3 MO3BOJSET BBINOJHUTH IJITAHUPOBA-
HUe paboT U pacrpeaeieHne Harpy3Ka MEKIy COTpYTHIUKaMu 0a30Boi Kadepsl.

B mensix 0000MIeHUsT TOTYEPKHEM, YTO B PACCMOTPEHHOM IpuMepe ObLTH UCIIONB30BaHbBI TOJIBKO
MPOrpaMMHBIE CPEICTBA, METOJMYECKHE U WH(OPMAIMOHHBIE PECYPChI, UCIIONb3yeMbIe B paMKax IUd-
poBoro asoitnuka KMC npennpusrus.
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APPLICATION OF THE DIGITAL TWIN OF THE ENTERPRISE
INFORMATION PLATFORM IN PRODUCTION AND EDUCATIONAL
PROCESSES ACCOUNTING FUNCTIONAL, COST AND TIME
CONSTRAINTS (ON THE EXAMPLE OF BUSINESS PROCESSES
OF THE INFORMATION TECHNOLOGY BASIC CHAIR)
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Introduction. Currently, developers work in cooperation in implementing projects for the de-
velopment and production of high-tech products. Digital platforms are being created for these pro-
jects that reduce transaction costs by modernizing and algorithmization business processes. The ap-
plying of such a subject-oriented platform of digital twin in the corporate information system of the
University allows modernizing its educational programs, as well as improving the efficiency student
training. Aim. The purpose of the article is to consider a transformation systematic model of the ed-
ucational process by using the digital twin of an information platform that provides solving actual
problems in researched subject area. It is necessary to develop a method for applying ABC-cost ac-
counting the specified restrictions on available project resources, including time. Materials and
methods. The methods used in the work: the principles of system engineering methodology (process
approach, life cycle, etc.); the complex approach and structural analysis of the design process using
the SADT methodology (structured analysis and design technology); the functional modeling (in
IDEFO notation). Results. It was suggested a method for determining resource constraints including
time constraints, based on ABC-cost of process models in the researched subject area using an
information platform. A modular approach based on the logic of direct and inverse composition —
decomposition relations is proposed. The elementary objects of the researched subject area according
to the rules of differential integral calculus (definite and indefinite integrals) and then the theory of
dynamical systems were identified. Conclusion. The developed approach of system functional mod-
eling based of the platform digital twin of the subject-oriented area provides a quantitative working
hour costs including time and resource constraints.

Keywords: subject-oriented area, system modeling of business processes, information platform,
PLM-system, ABS-cost, workflow design, basic chair.

References
1. Kuznecov A.A., Mavrina A.S., Sapozhnikov A.Yu. Example of PLM-system Adoption at PJSC
“UEC-UMPO” in the Network of Interaction on the Project PD-14. International scientific journal
“Industry 4.0, 2018, no. 5, pp. 259-261.

54 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2020, vol. 20, no. 3, pp. 47-56


mailto:nytka_008@mail.ru
mailto:gennadyg_98@Yahoo.com
mailto:axl_mail_box@mail.ru
mailto:kuznecovopkr@gmail.com
mailto:nytka_008@mail.ru
mailto:gennadyg_98@Yahoo.com

CanoxHukos A.1O., Ky3Heuyoe A.A., lNpumeHeHue yugpoeoz20 080UHUKa
Maepuna A.C., Kynukoe I'.T". UHghopmMayuoHHoLU namgopmbi NPednpusiMus...

2. Kulikov G.G., Krivosheev I.A., Sapozhnikov A.Yu., Kuznetsov A.A. [Organization of the Virtu-
al Information Platform “Machine-Building Enterprise-Technical University” on the Example of Auto-
mation Process of Training Young Specialists]. Stankostroyeniye i innovatsionnoye mashinostroyeniye.
Problemy i tochki rosta: materialy Vserossiyskoy nauchno-prakticheskoy konferentsii [Machine tool in-
dustry and innovative machine building. Problems and growth points: materials of the All-Russian sci-
entific and practical conference]. Ufa, Ufa State Aviation Technical University, 2019, pp. 434-440. (in
Russ.)

3. Borovkov A.L, Ryabov Yu.A., Kukushkin K.V., Maruseva V.M., Kulemin V.Yu. [Digital Twins
and Digital Transformation of Military-Industrial Complex Enterprises. Vestnik of the East Siberian
Open Academy, 2019, no. 32, pp. 1-39. (in Russ.)

4. Siemens [Siemens]. Available at: https:/new.siemens.com/global/en/company/stories/research-
technologies/digitaltwin/digital-twin.html (accessed 08.06.2020).

5. Krivosheev I.A., Sapozhnikov A.Yu., Kuznetsov A.A. Development of End-to-End Training
Method of UGATU Students in UIS “UNIVERSITY-OKB-Serial Plant”. Journal of Modern problems
of science and education, 2013, no. 5. Available at: https://science-education.ru/ru/article/vi-
ew?id=10144 (accessed 01.06.2020) (in Russ.).

6. Kulikov G.G., Sapozhnikov A.Yu., Kuznetsov A.A., Mavrina A.S., Zagidullin D.I. [Approach to
the Application of the Concept of Digital Twin for the Transformation of the Corporate Information
System Using the Requirements of INDUSTRY 4.0 (on the Example of Creating a UIS “UNIVERSITY-
enterprise”)]. Vestnik UGATU, 2019, vol. 23, no. 4(86), pp. 154-160. (in Russ.)

7. Kulikov G.G., Sapozhnikov A.Yu., Kuznetsov A.A. [Information Technology Model of the Ap-
plied Digital Platform of the Basic Department in Science-Intensive Industries]. Upravieniye
ekonomikoy: metody, modeli, tekhnologii: materialy XIX Mezhdunarodnoy nauchnoy konferentsii [Eco-
nomic management: methods, models, technologies: materials of the XIX International scientific con-
ference]. Ufa, Ufa state University. aviation tech. university, 2019. pp. 282-285. (in Russ.)

8. Dron E.A., Pogorelov G.I., Kulikov G.G. [Development of Production Models at Introduction of
Automated Information Systems]. Bulletin of the South Ural State University. Ser. Computer Technolo-
gies, Automatic Control, Radio Electronics, 2018, vol. 18, no. 3, pp. 68—80. DOI: 10.14529/ctcr180308.
(in Russ.)

9. Loginovskiy O.V., Rizvanov K.A., Kulikov G.G. [Application of BI-Principles in the Gate Pro-
ject Management System to Create a Digital Twin of the GTE]. Bulletin of the South Ural State Univer-
sity. Ser. Computer Technologies, Automatic Control, Radio Electronics, 2020, vol. 20, no. 1, pp. 16-26.
DOI: 10.14529/ctcr200102. (in Russ.)

10. Kulikov G.G., Sapozhnikov A.Yu., Kuznetsov A.A., Mavrina A.S. [Design Methodology Sys-
tem Models of Workflows Using Subject-Oriented Metalanguages]. Bulletin of the South Ural state
University. Series: Computer technologies, automatic control, radio electronics, 2020, vol. 20, no. 2,
pp. 45-55. (in Russ.)

11. GOST R 56135-2014. Upravieniye zhiznennym tsiklom produktsii voyennogo naznacheniya.
Obshchiye polozheniya [State Standard 56135-2014. Life Cycle Management of Military Products. Gen-
eral Provisions]. Moscow, Standardinform, 2016.

12. GOST R 53791-2010. Resursosberezheniye. Stadii zhiznennogo tsikla izdeliy proizvodstvenno-
tekhnicheskogo naznacheniya. Obshchiye polozheniya [State Standard 53791-2010. Resource Saving.
Stages of the Life Cycle of Products for Industrial and Technical Purposes. General Provisions]. Mos-
cow, Standardinform, 2018.

13. Kalyanov G.N. CASE-tekhnologii. Konsalting v avtomatizatsii biznes-protsessov [CASE-
technologies. Consulting in business process automation]. Moscow, Hotline-Telecom, 2002. 320 p.

14. Yakimov .M., Kirpichnikov A.P., Mokshin V.V., Aleutdinova G.R., Paigina L.R. [Simulation
of Business Processes in the Bizagi Modeler System]. Vestnik of the Technological University, 2015,
vol. 18, no. 9, pp. 236-239. (in Russ.)

15. Antonov V.V., Beltyukov A.P., Kulikov G.G., Rodionova L.E. [Formal Representation of the
Model of Realization of the Functions of System Engineering Based on the Principle of the Enough Di-
versity of Structural Connections]. Bulletin of the South Ural State University. Ser. Computer Technolo-
gies, Automatic Control, Radio Electronics, 2019, vol. 19, no. 4, pp. 13-26. DOI: 10.14529/ctcr19040.
(in Russ.)

BecTHuk IOYplY. Cepus «KoMmnbloTepHbie TeXHONOrMM, ynpaBrneHue, paguo3NeKTPOHUKa». 55
2020. T. 20, Ne 3. C. 47-56



MH(bOKOMMyHVIKaLIMOHHbIe TeXHOJIOr'MN U CUCTEMbI

16. Piskunova E.V. [Foreign experience in implementing innovative educational programs].
Universum: Vestnik of the Herzen University, 2007, no. 1, pp. 19-21. (in Russ.)

17. Antonov V.V., Kulikov G.G., Antonov D.V. [Formalization of the Subject Area Usying of
Tools That Support Standards]. Vestnik UGATU, 2012, vol. 16, no. 3(48), pp. 42-52. (in Russ.)

18. Dubinina N.A. [Indicators for Evaluating Business Processes of an Enterprise]. Vestnik of the
Perm University. Ser. “Economy”, 2016, no. 2(29), pp. 179-191. (in Russ.)

19. Kuzmina E.A., Kuzmin A.M. [Functional Cost Analysis and ABC Method]. Quality Manage-

ment Methods, 2002, no. 12, pp. 6—10. (in Russ.)

20. Cheremnykh S.V., Semenov .O., Ruchkin B.C. Modelirovaniye i Analiz Sistem. IDEF-
Tekhnologii: Praktikum [Modeling and analysis of systems. IDEF-technologies: practicum]. Moscow,

Finance and Statistics, 2006. 192 p.

Received 10 June 2020

OBPA3ELl HIUTUPOBAHU A

ITpumenenue LH(POBOro IBOHHMKA HH(OpMAIH-
OHHOH IUTaT()OPMBI NPEANPUITUS B IIPOM3BOACTBEHHBIX
U ydeOHBIX Ipomeccax ¢ y4eToM (hyHKIMOHAIBHO-
CTOMMOCTHBIX M BPEMEHHbBIX OIpaHHYCHUI (Ha IpUMepe
Gu3Hec-npoleccoB 0a30Boil kadenapbl HHPOPMAIIMOHHBIX
texnomornid) / AO. CanoxnumkoB, A.A. Ky3neros,
A.C. Maspuna, I'.I. Kymukos // Becrnux HOVYpI'Y.
Cepust «KOMIBIOTEpHBIE TEXHOJOIHY, YIIpaBlIeHUEe, pa-
quoanekTponuka». — 2020. — T. 20, Ne 3. — C. 47-56.
DOI: 10.14529/ctcr200305

FOR CITATION

Sapozhnikov A.Yu., Kuznetsov A.A., Mavrina A.S.,
Kulikov G.G. Application of the digital twin of the enter-
prise information platform in production and educational
processes accounting functional, cost and time constraints
(on the example of business processes of the information
technology basic chair). Bulletin of the South Ural State
University. Ser. Computer Technologies, Automatic
Control, Radio Electronics, 2020, vol. 20, no. 3,
pp- 47-56. (in Russ.) DOI: 10.14529/ctcr200305

56 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.

2020, vol. 20, no. 3, pp. 47-56



	_Ref18911247
	_GoBack

