NuadopmanmoHHple  TEXHOJOTHMM W CHCTEMBI: Tpynbl  BocbMoit
Bceepoccuiickoit HayuHON KOHPEPEHIINN ¢ MEXKTyHAPOIHBIM YIaCTHEM. —
Xantel-Mancmiick:  AY  «Oropckmit  HHWUW  uHGOpMAaITMOHHBIX
TexHonoruii», 2020. — C. 108-114.

5. Ilempenxo B.U., Tedoyesa @.b., Ilasrose A.C., Cmpyuxos HU.B.
AHaU3 PUCKOB HAPYIICHUS WHPOPMAITMOHHON OE30MaCHOCTH B POEBBIX
POOOTOTEXHUYECKUX CHCTEMax MPH MacIITa0MPOBAHUM YHCICHHOCTH
arentoB // Ilpukacnmifickwii >KypHaJl: YIIpaBI€HWE ¥ BBICOKHE
TexHojormm. — 2022, - Ne2(58). - C. 92-109. -
DOI: 10.54398/20741707 2022 2 92.

6. Xoamoeopos B.H., Ilopoxnenko K. A. WudopmanumonHas
6e3onacHocts uHTEpdetica RS-232 npu peanuzanyu podOTOTEXHUUECKIX
cuctem // Hayka Hactosmero u 0yaymero. —2020. — T. 1. — C. 204-205.

7. Mamchenko M.V., Romanova M.A., Trefilov P.M. Defining the
Critical Characteristics of Unmanned Vehicles in a Smart City // IFAC-
PapersOnLine. — 2021. — Vol. 54(13). — P. 488-492. -
DOI: 10.1016/j.ifacol.2021.10.496.

Po:xnos A.B.

O0ocHoBaHue pa3sBUTHSA HHGOPMALMOHHO-AHAJHTHYECKON CHCTEMBbI
MPH peajn3alui TMOPUIHBIX Mo/esIell TEXHOJIOTMH aHAJN3a CPeabl
(pyHKUMOHMpPOBaHMS B 32]a4aX NPOTHO3HOT0 MO/IeJIMPOBAHMA

Aunnoramus: Ilpemiaraercsi K 00CYKIEHHIO Psi/I TIOMCKOBBIX
BOIIPOCOB peajin3aliui B3aWMOYBA3aHHBIX HOBBLIX 3JIEMCHTOB
TUOPUJIHBIX MOJIENIe B XOJIe ME30CHCTEMHOW WHTErpaluud U
paccMOTpeHust 0a30BBIX BAPHAHTOB PA3BUTHS MH(OPMAIIOHHO-
aHAJIMTUYECKON cucTeMbl. OCHOBHOE BHHUMaHUE (OKYCHPYETCS
Ha 0COOEHHOCTSAX W 0003PUMOI TMEPCIEeKTHBE PEIIeHUs 3a/1a4
MPOTHO3HOTO MOJICJIMPOBAHUST TIOCPEICTBOM BO3MOKHOCTEH
NPUMEHEHHUS] TEXHOJOIWU aHaiu3a cpeapl (yHKIMOHUPOBAHMUS
CIIOXHBIX CHCTEM Ha OCHOBE «3D» — CUTyallmOHHOTO IIEHTpa.

KaoueBbie cjoBa: aHanmu3 cpensl  (QyHKIMOHHPOBAHMS,
rUOpHIHBIE MOJICNIU, €AMHAs TEXHOJIOTHS, WH()OPMAIOHHO-
aHAINTHUYECKass  CHUCTeMa, ME30CHUCTeMHas  HMHTerpamus,
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MIPOTHO3HOE MOJICITHPOBAHNE, PE3yNbTAaThl WHTEIUIEKTYaIbHOM
JeATenbHOCTH, «3D» — CUTyaIlMOHHBIN IIEHTP

Pa3zBuTHe BO3MOXKHOCTEH MPOTHOZHOTO MOJICIUPOBAHUS CIOKHBIX
CHCTEM TPEJCTaBISIeTCS B JaHHOW paboTe Kak TodTamHas peanu3anus
HOBBIX 3JIEMEHTOB 2UOPUOHBIX MOOeseli TEXHOJOTMH aHaln3a Cpebl
(YHKIIMOHUPOBAHUS TPU WX B3aUMOYBS3aHHOW ME30CHCTEMHOW U
cUCTeMHOU uHTerpanuu. Ifenesoii ycmanoekoii siBIsSCTCS BCECTOPOHHEE
HCCIIeIOBaHNE OCOOCHHOCTEH B 00O03pHMOM TEPCHEKTHBE PEIICHHUs
NOUCKOBLIX 3a0a4 NPOSHOZHO20 MOOEIUPOBAHUs TIOCPEJICTBOM HOBBIX
BO3MOXKHOCTEH TIPUMCHEHHSI B COCTAaBE €JMHOW TEXHOJOTMU aHaIHu3a
cpeabl (DYHKIIMOHUPOBAHUS CJIOXKHBIX CHCTEM Ha OCHOBE OOOOIICHUS
OTIBITa IKCILTyaTauy 00opyaoBanust «3Dy» — CUTyallMOHHOTO TICHTpA.

[TparMaTHYECKUM acleKTOM 3/1eCh CIIeyeT CUUTATh MPOPadOTKy B
WHTEpecax COMYTCTBYIOIINX 00pa3068amenbHblX BOIPOCOB, BKIIOYAs
odopmiieHUE [6epcuil] pe3yIbTATOB UHMELLIEKMYANIbHOU 0esMelbHOCHU.

Tak, B 0003pUMOH TEPCIEKTHBE pEHmIeHUsI W O0O0OCHOBAHHSA
NPUKIAOHBIX TIPOOJIEMHBIX BOTPOCOB IMPOTHO3HOTO MOJICIIMPOBAHUS
XapakTepHOH 0COOECHHOCTHIO MPUMEHEHHUSI MEXHOI02UU AHATU3A CPeObl
¢ynxyuonuposanus (awen. 'Data  Envelopment Analysis', DEA)
BBIJICJISICTCS] PACCMOTPEHUE UHDOPMAYUOHHBIX HOMPEOHOCHEN DKCTIePTa
U UX o0ecrieueHrue B METOAOJIOTUYECKOM IUIAHE KaK GbIXOOHBIX OAHHbIX
npoodykyuoHnou modeau (6onee BvICOKO20 YPOBHA AOCMPAKyuuU TO
OTHOIICHUIO K CaMOMYy TPEIMETy, COOCTBEHHO TOBOPS, 1POSHO3HOU
ananumuxu), SIEMEHTAMH KOTOPOW U SIBJISIFOTCS BOIUIOIICHHBIE B
MPaKTUKE METOJbI U CPEJICTBA eOUHOU MeXHOAo2UY Ha OCHOBE
HETPUBHATIBHOTO O00OOIICHHUS MHOTOJICTHETO OMbITA OKCIUTyaTaluu
000py/I0BaHKS YHUBEPCUTETCKOTO «3Dy» — CHUTYaIlMOHHOTO IIEHTpA.

[Tpu sTOM TUOpHUIHBIE MOJIENIN aHAIM3a Cpe/ibl (PYHKIIMOHUPOBAHMSI
MPEUMYIIIECTBEHHO PACCMATPHUBAIOTCS 6 OOCIMAMOUYHO Y3KOM CMbICAE B
KOHTEKCTE HX TMOCTPOCHUS B COYCTAHUU C MEMAMU4ecKol Zepynnou
MoOerell, IPEJICTABICHHBIX B HAYYHOH MEpUOJIMKeE 1101 Ha3BaHueM «Free
Disposal Hull, FDH». CooTBeTCTBYyIOIEH ClIeNMaIu3alueld 37ech Ke
OIIPEIEeNICHO MPOTHO3HOE MOJICIIMPOBaHKUE Cpeabl (YHKIHOHHUPOBAHUS
CJIOXHBIX CHCTEM TIPH UHMEPAKMUBHOM 63AUMOOCCEUU IKCIIEPTOB
B3aMMOYBSI3aHHBIX TPEJMETHBIX O00JIACTeH C PSJIOM JOTIOJHUTEIBHBIX
BO3MOXKHOCTEH 3aJIeHCTBOBaHUS 3adefd AHAIMTUYECKOTO OIbITa B
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COBOKYITHOCTH ITPEIIE/ICHTOB / MACCHBOB JTAHHBIX MPEBIYIIIHX ITAIOB, B
TOM YHUCJIC TPUMEHUTEIILHO K CMECHbIM TIPOOJIEMHBIM Botipocam [1].

W B xadecTBe OAHOTO W3 WILTIOCTPATUBHBIX MPUMEPOB BAPUAHNIOB
MMOAOOHBIX pEIMIEHUH MOXKET OBITh HWH(GOPMAIMOHHO-aHATNTHICCKAS
CHCTEMa UCCIe008AHUS BO3MONCHOCEU 0eICKATAYUY KOHPIUKMA 8
UBMEHAIOWUXCS YCIOBUAX MHOSOCTOPOHHEZ0 NEPE208OPHO20 Npoyecca.

B cooTBercTBUM € OmHMCaHWEM MOJEITH B pEAM3alNN TPUBEAEM
o01re CBeIeHUS 0 Ha3HAUYCHUH TaKOBOH (asmopckuti koanekmus B [2]):

«Hngpopmayuonno-anarumuuecxas cucmema (MAC) uccienoBanus
BO3MOXKHOCTEH JedCKalallii KOH(IUKTAa OTHOCHTCA K aBTOMATHKE H
BBIYHACITUTEIHHON TEXHUKE, - amnmapaTHas peanmzanus
MOJIUGHUIMPOBAHHOHN MPOIEAYPHI OTPUIATEILHOTO 0TOOpa, OCHOBAHHON
Ha anropuT™Me OOHApYKEHUS AHOMAIUH UCKYCCMBEHHOU UMMYHHOU
cucmemvl, 00ECTIEUNBACTCS B HEH MOCPECTBOM COBMEIICHHUS KOHTPOJISA
MEepeAaTOYHbIX XapaKTEPUCTUK M CTATHCTUYECKOW OIICHKU MOKa3aTelis
YacTOThI BO3/ICHCTBHSI COBOKYITHOCTH JICCTAaOMIIN3UPYIOMINX (haKTOPOB.

Hapsiny ¢ mpouynmMu WHCTPYMEHTAIBHBIMH CPEJICTBAMHA MOXET OBITH
B MPUHIIMIIE WCIIOIB30BaHa /ISl COMPOBOXKICHUS 3a7ad HCCIIEIOBAHUS
OUCKPEMHO-COOLIMUIHBIX  NPOYecco8 B  HM3MEHSIOUIMXCS  YCIOBUSIX
MHOTOCTOPOHHETO  TIEPErOBOPHOTO  IIpollecca MpPH  COBMECTHOM
MIPIMEHEHUHU CIIO)KHBIX aBHAIIMOHHBIX M aBUAKOCMHYECKUX CHUCTEM H
KOMILJIEKCOB Pa3IMuyHOr0 Ha3HAUYCHHUSI».

OHUM U3 TIOCTIESAYIOMINX 8APUAHINOE PA3BUTUS 00ueli Mooenu B €€
COBEPIICHCTBOBAHUH /IS OOECIIEYHBAIOIINX MPOIIECCOB IMPOTHO3HOTO
MOJICJINPOBAHUS paHee ObUT U3BECTEH [Ho6bil | «CTIocO0 MOIENUPOBAHHUS
mporieccoB  00OCHOBaHHMs ~ TpeOyeMoro  YpOBHsS — JKHBYYECTH
pacnpesieieHHBIX CeTel CBS3HM BBIIIECTOSINEH CHUCTEMBI YIPABICHUS B
YCJIOBUSIX BCKPBITUSL M BHEUIHUX JECTPYKTUBHBIX BO3ACHCTBUI [3].

Omnyckasi pu PacCMOTPEHUH HEKOTOPBIE BTOPOCTENICHHBIC JICTAH
(opMUpOBaHUS EIMHBIX TEXHOJOTUH, a TaKKe HeXeIaTeJIbHOTO
MIPEKICBPEMEHHOTO  OCBEIICHUS  pe3yibmamos — UHMeIeKMYdIbHOU
dessmenvrocmu 10 ©X 0(hOPMIICHHS YCTAHOBICHHBIM MOPSIKOM, YKaXKeM
COTIOCTaBUMBIC 3apyOeKHbIC HHUIMATUBBI Me30CUCEeMHOU UHmMezpayuu
B KOHTEKCTE eetiMudurayuy nHPOPMALMOHHO-aHATUTHYECKUX CHCTEM:

CornacHo opuuuanbHeIM MyOnukanusiM, Aeenmemeo apmuu CLUIA
1O A0EPHOMY OpPYHCUIO U NPOMUBOOCUCMBUIO OPYHCUIO MACCOBO2O
yuuumoodicenuss (USANCA) sBISETCS HEOTHEMIIEMOW YaCThIO SIJICPHOTO
IUTAHUPOBAHUS B MOAJEPKKY KOMaH/I0BaHUS BOIOIOLIMX CTOPOH U apMHUU
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CHIA. CnemyeT oTMeTHTh, 9TO MHOTHE W3 mpeacraBurenieii USANCA
BBIKa3bIBAIOT CEPHE3HYIO0 03a00YEHHOCTh B TOM, YTO OOpa3oBaHUE B
00J1acTH s10epHo2o coepocusanuss aTpoGupoBaock. B 0TBETHBIX Mepax
odurmanpabie muia USANCA Taxke paHee 3asBHIIN, YTO UX areHTCTBO
MIPEIOCTABIISET MEXHUUECKYIO IKCnepmu3y TO SIEPHOMY CAEPKUBAHUIO
y4eOHbIM 3aBenieHusiM apmuu ¢ 2020 rosia, B TOM YUCIIE IS BKIFOUYCHUS
HAIMOHAJIBHON TIOJIUTUKA SIIEPHOTO CIEP)KUBAHUS B COBMECTHBIC
npocpammoul npogheccuonanbHo2o 8oenno2o oopazosanus apmun CILLIA.
Odunmansueie nuna USANCA nipu 5TOM yTBEP)KAAIOT, YTO OHHU «C
ONITUMHU3MOM CMOTPST Ha pacIInpeHrne 00pa3oBaHus B 00JIACTH SAAEPHOTO
CIEp)KMBaHUS, B 3HAYUTEIHHON CTETIEHN M3-3a TEKYITUX COOBITHHN, TAKIX
kKak To B Poccun u YkpauHe, KOTOPHIE YK€ MPHUBEIH K COBMECTHOMY
MPU3HAHUIO TOTO, YTO HE0O0XoauMo Oonble oOpa3oBaHHs B 00JacTu
SIIEPHOTO  CIEep)KWBaHUS». B cBowo  ouepems, [lpedcedamens
Obvedunennozo komumema HavaipbHukog wmaoos [B CIIA], ynomunas
KIIIOUEBbIC TONOXKEHUSI [loaumuxu 6 obaacmu npogpeccuonaibiozo
B80€HH020 00pazosanus 01  o@uyepog, 3asBISET, HYTO BOCHHOE
o0Opa3oBaHHe, OCHOBAaHHOE Ha Pe3yJbTaTax, IMOOIMIPSIET WCIOIb30BaHHE
60€HHBIX USp JUIS JOCTHKEHUSI Pe3yIbTaTOB 00YUYCHHS 110 MPOrpaMMam.
Tak, B YacTHOCTH oduIMaIbHble IHWa HHOo-TuxookeanHckozo
Komanoosanus u Esponetickoeo komanoosanus CIIA onpenenvmm
HEeCKOIbKO meM S0ePHO20 COepHCU8aHUs, C KOTOPBIMH CTaJIKMBAIOTCA
ouriepbl 00bEAMHEHHBIX CHIT B X0JI€ BOGHHBIX U, BKIIOYAS 1epexoo om
npUMeHeHUs. OObIUHBIX BOOPYIHCEHUl K SIOEPHOMY OpYIHCUio; BKIFOYAS
OcpaHuyentoe NpuUMeHeHue SI0epHo20  Opyicus. B JIOTIONIHEHHE K
cmpame2u4yeckomy A0epHOMY OpYX*CUIO, W CBA3AHHblIE C A0EPHbIM
opyacuem peuwieHus, KOTOpble, BO3MOXKHO, TTOTpeOyeTcs TMPUHSATh, eCIH
MIPEBOCXOJICTBO B BO3/AyXe HeAOCTyrHO. MHble oduIManbHbIe TUIa u3
nporpamm JPME apmuu, Boenno-6030ywinsix cun, Kocmuueckux cun,
Boenno-mopckozo ¢hnoma v Kopnyca mopckoii nexomvl BBICKa3bIBAIOT
YAOBIETBOPEHHE, UCXO/S U3 MPAKTUKU UCTIOIB30BAHUS «wargaming» B
CBOMX TNporpaMmax Juisi OOy4YeHHs CTYJIEHTOB BOIPOCaM SJIEPHOTO
ciepkuBanus. B cBoto ouepeb, oduimanbablie nuna u3 Hayuonaibnozo
YHUgepcumema 000pOHbl 3aABHIIU, YTO «wargaming» BO MHOTOM
Croco0CTByeT 00y4aeMbIM aHATU3UPOBATH XOJ1 IPUHSATHUS PEIICHUH UMH,
JNEUCTBUS ¥ TIOCIEICTBUS, a TaKXKe IMPEAOCTABISIET WHCTPYKTOpaM
BO3MOXKHOCTbh JIOCTUTATh yueOHble Yyeiu B BOSHHBIX MI'Pax W OICHUBATH
CIIOCOOHOCTH TIEPCOHANIA JIJIS IOCTHKESHHSI TUX U NOCIe0yIouux NeleH.
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HecMoTpst Ha 04EBUIHYIO OTIPE/ICIICHHYIO TPEBOKHOCTD TEHJICHIIHH,
OTMETHM HNPUOPUMEMHYIO HANPAGIEeHHOCb HAIMX WACH B OLIGHUBAHWUHU
3 pexTUBHOCTH 7151 chephl HAPOTHO-XO3IHUCTBEHHOH ACITSIBHOCTH [4].

JlanpHEeWIMMU 3TaraMy PelIeHuUs TTOUCKOBBIX M MPHUKJIAIHBIX 33189
MIPOTHO3HOTO MOJICIIMPOBAHUS B 0003PUMON TMEPCIEKTUBE MPOOIEMHOM
00J1aCcTH [T M3y4aeMbIX MTOTCHIIUATBHBIX BAPUAHTOB MPUIIOKECHUS HOBBIX
2UOPUOHBIX MOOenell MOKET OBITE Psia c(hOPMHUPOBAHHBIX TPEITI0KEHNN 1
peKoMeHIaIuii puMeHeHust «3D» — CUTyallMOHHOTO TICHTpa JIJISl HYK/T
I pexmueHol Opeanuzayuu 20POOCK020 X035UCMEd.
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Hxonnukos A.C.

Pa3paGoTka MHKpOCepBHCA, MPeTHA3ZHAYEHHOTO /ISl AHAIN3A U
NMPOrHO3UPOBAHUA U3HOCA IJIEMEHTOB KOHTAKTHOM CETH KeJIe3HBbIX
0por

AHHoTanus: B paboTe paccMoTpeHa IporpaMMHas peajn3aiys
MHUKpPOCEpBHCa,  MPEAHA3HAYEHHOTO Uil  rpadUyuecKoro,
BU3YaJIbHOTO aHAJIM3a YUCICHHBIX JaHHBIX, COOPaHHBIX BATOHOM
ucneitanus koHTakTHOH cetu (BUKC), xapaxrepmsyrommx
TEKyIIee COCTOSIHME OJJIEMEHTOB KOHTaKTHOW CeTH Ha
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