3AKJIIOYEHUE TUCCEPTAIIMOHHOI'O COBETA 24.2.417.03,
CO3JAHHOI'O HA BA3E ®EJEPAJIBHOI'O TOCYJAPCTBEHHOI'O
BIOUKETHOI'O OBPA3OBATEJBHOI'O
YUPEKJIEHUS BBICIIEI'O OBPA3SOBAHNA «TYJbCKUN
TOCYJIAPCTBEHHBIN YHUBEPCUTET»
MHHOBPHAYKH POCCHH, ITO JUCCEPTAIINNA

HA COMCKAHME YYEHOM CTENNEHU JOKTOPA HAYK

AtTrecranuoHHoe 1eito Ne
Pelenue QUCCepTaIMORHOro coBera oT 24.12.2024 . Ne 16

O npucyxnenvu llleaunoii FOmu CepreeBHbl, rpaXiaHKe Poccuiickoit Denepany,
YUEHOM CTEIIEHN JOKTOpa TEXHUYECKUX HayK.

Tluccepranus «HGOPMAIHOHHO-M3MEPUTEIBHBIC ¥ YIPABIIIOIINE CUCTEMBL IPOUSBOI-
CTBEHHBIMHU IIPOLIECCAMHU I MUKDPO- U HAHODIEKTPOHUKAY IO CIEIUATLHOCTH 2.2.11. Nn-
hOpMaIMOHHO-H3MEPUTEIBHBIE U YIPABIIAIOIIME CUCTCMBI IIPHHATA K 3aIIHTC 17 ceHTAOpA
2024 r. (mporokoi 3acenanus Ned) nuccepTalliOHHBIM COBETOM 24.2.417.03, co3naHHBIM Ha
6a3e defepalIbHOro rocyJapCTBEHHOrO OI0KETHOrO 00pa3oBaTEeNIBHOrO YYPEXKACHHA BEIC-
nrero o6pasosanus «TyIbCKHE ToCYNapCTBEHHBIM YHHBEPCUTCTY Muno6praayku Poccuu
(300012, r. Tyna, np. Jlemuna, a. 92); mpukas O CO3NAHUM JUCCCPTAIMOHHOTO coBeTa
Ne384/ux ot 29 mrons 2013 ropa.

Couckatenp 1llesnuna FOmua Cepreera, 1 mapra 1983 roma posxaeHus.

JluccepTalyio Ha COMCKAHUE YIEHO! CTEleHH KaHauaTa TeXHMYCCKIX HayK «Dopmu-
poBanue uHTEPOhEHCOB MOIb30BATENCH Mg NOCTYIa K 00BbEIMHEHHBIM KOPIIOPaTUBHBIM HH-
hopMaIMOHHBEIM pecypcamy 3ammruia B 2007 rony B IMCCEPTaLIOHHOM COBCTC, CO3/TaHHOM
fa 6a3e ®IAOY BO «HauuoHanbHEI! BCCIe0BaTeNbCKU YHUBEPCUTCT «MOCKOBCKHM HH-
CTUTYT 3IeKTPOHHOM TexHuKuy MuHOoOpHayku Poccuu. Pa6oraer mouentoM MHCTUTYTa CH-
CTEMHOM ¥ HPOrpaMMHON HHKEHEPHH W UH(POPMAIOHHBIX texgonoruit ®I'AOY BO
«HarmoHaIpHbIN MCcCIeq0BaTeNbCKUNA YHUBEPCUTET «MOCKOBCKHMII HHCTUTYT 3JIEKTPOHHOM
TEeXHUKI», T. MOCKBa, T. 3eJIEHOTpal.

JluccepTalys BHIIOJIHEHA B MIHCTUTYTE CHCTEMHOM 1 IpOrpaMMHON MH)KEHEPUU U UH-
dhopmanmonHbIX TexHOTorHd PI'AOY BO «HarmoHanbHbI UCClIeI0BaTENbCKUM YHUBEPCH-
ter « MOCKOBCKUH HHCTHTYT 3JIEKTPOHHOMN TEXHUKI, T. MOCKBa, I'. 3eI€HOTpax.

Hay4npiii KOHCYJIBTaHT — JOKTOP TEXHUYCCKUX HAYK, npogpeccop TATAPHUHA Jla-
puca I'emnagseBna, PI'AOY BO «HaIMoHATGHBIA KCCIIeI0BATENbCKINA YHUBEPCUTET
«MOCKOBCKHIA HHCTHTYT SIEKTPOHHON TEXHUKM», THCTUTYT CHCTEMHOM ¥ IIpOTpaMMHOM WH-
JKeHepHH U MHGOPMALMOHHEIX TEXHOIOIUH, . Mocksa, 3eneHorpal, IUPEKTOP.

O¢punmnanbHbIe ONMOHEHTHI:

KAPIIEHKO Anartoauii IlaBaosud, TOKTOp GU3UKO-MAaTEMATHICCKIX HAYK, npodec-
cop, ®I'BOY BO «MOCKOBCKHHA rOCY[apCTBEHHBIH TEXHUICCKIH YHUBEPCUTCT HM. H.D. ba-
yMaHa (HallMOHAIbHBIN MICCIIeI0BaTebCKI YHUBEpCHUTET)Y, Kadenpa CAIIP, 3aBe YOI

kahenpoii;



2

CUHUIINMH Baamuvup HropeBud, IOKTOP (i)I/IBI/IKO-MaTeMaTI/I‘-IGCKI/IX' Hayk, ©I'Y
«DeiepaNbHBIA HCCIEN0BATENBCKIN LEHTD «ndpopmaTuKka U YIPABICHUAC) Poccuiickoi
akamemud Hayk» (r. MOCKBa), IIaBHBIA HAYYHBIH COTPYAHUK;

POMAIIIKOBA Oxcana HuxosiaeBHa, JOKTOP TEXHUYCCKUX HAYK, npodeccop, Uu-
CTHTYT SKOHOMUKH, MaTEMaTUKH U UHGOPMAIIMOHHEIX texmonoruit ®I'BOY BO «Poccuit-
CcKas aKajeMus HApOIHOTO XO3SHCTBA M IOCYIapCTBCHHOM ciryx0s1 ripu IIpesunente Poc-
cuitckoit ®enepamuny» (r. Mocksa), Kadenpa CUCTEMHOIO aHAIM3A 1 uHGbOPMATUKH, IPO-
dbeccop

JaJI¥ MOJI0KMTeIbHbIe OT3EIBBI Ha JUCCEPTALIUIO.

Bexymas opranusanus ®I'50Y BO «CMOJIEHCKUN roCyIapCTBEHHbIN YHUBEPCUTET
B CBOEM IIOJIOYKHTEIBHOM OT3BIBE, HIOATMCAHHOM 3aBeTyIONHIM Kapeapol MaTeMaTHIeCKOro
ananmsa, .¢.-M.H., npodeccopoM Pacynossiv K.M. 1 yTBEPKACHHOM PEKTOPOM K.HACT.H, J10-
neHToM ApremenkoBsIM MLH., ykasaia, 4To [uccepTaris I1leuunoii FO.C. aBigeTcs 3aK0H-
YeHHOW HAy4YHO-MCCIEIO0BATENBCKON paboTOM, MOCBANIEHHON PEIICHAIO aKTyaJIbHOHN IMpo-
6r1eMBbl. MaTeprasIs! HCCEPTALM CIIYKaT XOpOIled HayIHO! 6a30M I MHKEHEPOB, TEXHO-
JIOTOB ¥ JAPYTHX CIEIUATNCTOB, 3aHATHIX B 00/IaCTH HHPOPMAIOHHO-U3MEPUTEIBHBIX U
ynpapismomux cucteM (MAYC). JlocToBEpHOCTS HAyIHBIX TOJIOYKEHMI, BBIBOIOB U PEKO-
MEHIAIHH TOATBEP)KIAETCA COOTBETCTBUEM TEOPETHYCCKUX U IMPAKTHYICCKUX PE3YJIBTATOR
pabOTEL: BCE BEIBOJIBI HMEIOT CTPOr0O€ TEOPETHICCKOe ob6ocHoBanue. [TocTaHoBKa 3a71a4 AHC-
CepTaluH, a TAKKe IMyTH MX PEIICHUs B IPUTOKECHIN K KOHKPETHBIM 00BEKTaM CBUIETEIb-
CTBYET O CaMOCTOSATEIBHOM MOAXOJE aBTOPa K cymecTByromel nmpoodneme. PaspaboTaHHbIA
Ha6op Mojienell, METOZOB ¥ aJrOPUTMOB IIPHIOJEH K UCIIONB30BAHUIO AT pa3IU4YHBIX CH-
cTeM, IMEIOIINX HeTMHENHEIH XapaKTep.

Hay4HEI# ypOBeHb [IPEICTABIEHHON UCCEPTAIN 1 PE3yIIbTAThl BHEAPCHIA TI03BOJISAIOT
CIeIaTh BEIBOJI, UTO aBTOP ABJISETCS 3PEJIBIM HaydHBIM pabOTHMKOM, CIIOCOOHBIM CaMOCTOs-
TENPHO BECTH HAYUHBIE HCCIENOBAHMS B 06JacT MH(QOPMAIMOHHO-U3MEPUTEILHBIX 1
YIpaBIAIONTIX CHCTEM, HO M PYKOBOIWTH TAaKOBBIMHU, OIPEACIIAL IICPBOOCPE/IHRIC HaIpaB-
JIeHHs Hay4HBIX M3bICKaHMHA. B menoM puccepranis I1lesnunoit }O.C. oTBeuaeT TpeboBa-
HISAM, TIPEIBABISEMBIM K JOKTOPCKUM AMCCEPTALMIM, CONCPIKAHNC aBTOpedepaTa IOJHO-
CTBIO COOTBETCTBYET COEPIKAHMIO JAUCCEPTAIIMH, & COMCKATENh 3aCIyKUBACT TIPUCY K ICHIA
yueHo cTENeH! JOKTOPa TEXHUYCCKHUX HayK II0 CIeINalbHOCTH 2.2.11. MadopmalimoHHO-
M3MEPUTEITBHBIC U YIIPABIIIOIINE CUCTEMBI.

CouckaTenp uMeeT 79 omyOIMKOBaHHBIX paboT MO TeMe JUCCEPTAIUY, U3 HUX B POLCH-
3MpyeMBIX Hay4HBIX H3/IaHUSAX OIyOIMKOBAHO 36 pa6oT, 4 MoHorpaduy, ToIy4eHo 16 cBH-
JIETENBCTB O PEerMcTparuy Iporpamm it O9BM, 061MM 00HeMOM 62 I1.JI., aBBTOPCKHUH BKIIa
55 n1UCTOB.

KpaTkasi xapakTepucTHKa paGoT. B ONyOJIMKOBaHHBIX paboTax MPEIoKEHBI TeOpe-
THUYECKE TIOJ0KEHN A, HApaBIeHHbIE Ha IIOBBIIICHUC YIPaB/IIEMOCTH NNYC ans MAKPO- U
HAHO3JIEKTPOHMKHY 3a CYET BHICOKO TOYHOCTH OICHKH COCTOAHMA NNYC u nporHo3sa ee Imno-
BeJIeH1s Ha OCHOBE (OPMATBHOTO aIlapaTa HeIUHEHHON TMHAMUKY. B muccepraliuu OTCyT-
CTBYIOT HEOCTOBEPHEIE CBENIEHHS 00 OIyOIMKOBAHHBIX COMCKATENIEM paborax.

Haubosee 3HauUMBIE paOOTHI:

1. IlleBauna O.C. MonenupoBaHue COCTOSHUA TEXHOIOTNIECKOTO 00opyI0BaHUA B CO-
craBe HH(MOPMAIMOHHO-YIPABJIIIOIIEH CHCTEMBL // TIpu6OphL ¥ CHCTEMBL. YTIPaBICHUS, KOH-
Tpois, nuarHoctuka. 2024. Nel. C. 29-35. (Ilepeuers BAK)

2. 11lesauna FO.C. ABTOMaTHYECKMM ITOUCK PENICHUS B MHDOPMAIMOHHO-yIPABIIIOIEH
cucTeMe Ui KOHTPOJIS COCTOSHHUA TIPOM3BOJCTBCHHON cpezbl // VINTEIUICKTYalIbHBIC CH-
cTemsl B pomsBozctee. 2024. T. 22. Ne 2. C. 41-47. (Ilepeuens BAK)
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3. Illeauna FO.C. YpasieHre CUCTEMOW KOHTPOJIA MOBEPXHOCTHAIX nedheKToB U3ze-
it MuKposekTponuky // Becthuk TaM60BCKOTo rocy1apCTBEHHOTO TEXHUYECKOI'0 YHU-
Bepcurera. 2024. T. 30. Ne2. C. 234-246. (Ilepeuens BAK)

4. 1llepuuna FO.C., Tarapuna JL.I'. IToaxo/Isl K OLIEHKE yIPaBIIEMOCTH CIIOKHOM HH(OD-
MaLOHHOH crcTeMsl // TIpu6ops! 1 CUCTEMBL. YTIPABIIEHHE, KOHTPOIIb, IMATHOCTHKA. 2024.
Ne 3. C. 33-38. (Ilepeuers BAK)

5. Shevnina, Yu.S., Sokolova, N.Yu., Kyaw Zaw Ye. Organization of Remote Interaction
Between Lecturer and Student During Completion of Study Assignment// Proceedings of the
2021 IEEE Conference of Russian Young Researchers in Electrical and Electronic Engineer-
ing, EIConRus pp. 2076-2080. (Scopus)

6. Shevnina, Ju.S., Gagarina, L.G., Chirkow, A.V. Information accompaniment of the
educational process of realization in the sustainable development interests at the University //
E3S Web of Conferences, 2021. T. 295. pp. 13. (Scopus)

Ha quccepTanuio 1 asTopedepaT HocTyuio 11 oT3pBOB. Bce 0T3BIBBI TTOJIOXKUTCIIBHEIE,
B HUX OTMEYAETCs aKTyalbHOCTh, HayuHas HOBU3HA, IPAKTHYCCKas 3HATUMOCTE pabotsl. OT-
3BIBBI IOCTYIIAIA M3 CIIEIYIOIMX OpraHu3alyi:

1. ®BI'AOY BO «HamroHansHbIi HCCIeI0BaTeIbCKIH ICPHBIN YHUBEPCUTCT «MU DN,
r. MockBa, ¢ 3aME€4aHUueM:

K HEJOCTaTKaM aBTopedepara CielyeT OTHECTH KOHLENTYaIbHOCTh U3II0KCHIA IIPHH-
[IUTIOB TIPOrHO3UpoBanus u3MeHerus coctosuus MY C mponsBoACTBEHHLIMA mporeccaMu
JUIS. MEKPO- ¥ HAHODJIEKTPOHHUKH. YKa3aHHOE 3aMEYaHHE HE SBILICTCA OTPE/CIIIOITIM U HE
M3MEHsIET 00t TIOTOKUTENBHOM OIIEHKH PabOTHI.

2. AO HITIT «DJIBUC», r. Mockaa, T. 3elIeHOrpa, ¢ 3aMCIaHuEM:

u3 aTopedepaTa HeIOCTATOYHO ACHO, Kak 00ecIeunBacTCs CBA3b MEMLY 3JIEMEHTaMHU
CMapT-KOMIIOHEHTa ¥ CYLIECTBYIOIMMH Ha MPEANPHATAN ABTOMATU3UPOBAHHBIMU CHCTE-
MaMH.

3. ®UIL] 1Y PAH, r. Mocksa, ¢ 3aMe4aHICM:

w3 aBTopedepaTa HeIOCTATOUHO MOHATHBI TPAHUIIE! IPUMEHUMOCTH aJIOpHTMa aHaIIu3a
y1 iporaosuposarus nosenenus MY C, onHako, yKa3aHHBIN HEJOCTATOK HE CHIKAET 3HAUH-
MOCTH ¥ [IEHHOCTHU JHUCCEPTAIIOHHON paboTHI.

4. IHCTUTYTa IPOrPaMMHBIX cicTeM umenn A K. Altnamassina PAH, r. IlepeciaBin-3a-
JIECCKMIA, C 3aMEUaHUEM:

K HeJOCTaTKaM aBTopedepaTa MUCCepTallHOHHON paboThl CIETYET OTHECTH OTCYTCTBIE
TEOPETHYECKOr0 OOOCHOBaHMA MPEIIOKEHHOTO alropuTMa yIpaBICHIA yCTOHYHUBOCTHIO
MY C. JlauHBIi HEIOCTaTOK HUCKOJIBKO HE CHIDKACT ob11ee MOJI0KUTEIBHOE BIICUATIICHUE
oT aBTOpedepara 1 MOIYYCHHBIX PE3YIILTATOB JUCCEPTAIMOHHOMN pabOoTHI.

5. ®I'BYH VHCTUTYT MaTeMaTHKA U MEXaHUKH UM. H.H. KpacoBckoro YpajibCKoro oT-
nenenust PAH (MMM YpO PAH), r. Exarepua0ypr, ¢ 3aMe4aHIeM:

u3 apTopedepara He HOHATHBI OCOOCHHOCTH BHE/IPCHHUA Ha IPOU3BOACTBEHHBIC TPE-
IpUATHS TIONYyIEHHBIX TPOrPaMMHBIX peanu3anuii paspaboTaHHBIX METOJIOB U alrOPUTMOB.
OHAKO, JaHHBIM HEJOCTATOK HE CHIDKACT 3HAYMMOCTH U aKTyallbHOCTH JUCCepTallMOHHON
paboTHL.

6. AO «HUMMD», r. Mocksa, T. 3ejeHorpas, ¢ 3aMCIaHieM.

K HeJOCTaTKaM aBTopedepaTa CiiefyeT OTHECTH OTCYTCTBHC 060cHOBaHHE BEIOOpA WH-
CTPYMEHTAIBHBIX CPECTB I [IpOrpaMMHO#l pean3aluy paspadoTaHHbIX MOJIEJIEN U ajro-
PHUTMOB, 4TO HE CHIDKAET HOJIOKUTEIBHOTO BICHATIEHIS OT paboTHL.

7. AO «Oco60€e KOHCTPYKTOPCKOe 6:0po MOCKOBCKOTO 9HEPTETHHECKOTO UHCTUTYTam, T.
MockBa, ¢ 3aMEYaHUEM
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oTMeuast [IOJI0KHATEIBHBIN XapaKTep AUCCEPTAIIAOHHOTO HCCIIEN0BaHNA, XOTENIOCh OBl B
KauecTBe 3aMEUYaHMI YKa3aTh Ha HEJOCTATOYHOCTh OCBEIICHHSA aBTOPOM B aBTOpedepare
OMCaHMA IIPOllecca IPOrpaMMHOM peann3auy pa3zpaboTaHHBIX MOJENeH ¥ arOPUTMOB.

3. ®AOY BO «HaioHanbHELA HCCIe[0BaTebCKIHT ToMCKHUit TOJIUTEXHUUECKUH YHH-
BepcUTeT», I. TOMCK, ¢ 3aMEUaHIAMM:

- Ha cTp. 5 aBTopedepaTa B MyHKTE 4 U Ha CTp. 6 B IyHKTE 3 yKa3aHO: ... C ICIBIO
JOCTYDKEHHUS COCTOSIHYS ycToiumBoro». Tounee 6BUIO OBI CKa3aTh: ... C LENBIO JOCTIKCHUSL
YCTOHYMBOI'O COCTOSHHMS;

- Ha cTp. 7 yKasbiBaercs: «KccnenoBaHusa TOBEACHBI 110 KOHKPETHOW METOIUKH, 00ecIe-
uuBaroIel OBHIICHIE Y(PPEKTUBHOCTY pa3pabOTKK U MCCIEIOBAHUA XapaKTePUCTUYECKUX
cBoiicTs UMY C B 2 pasa ...». XKenaTenbHO yKa3arh, II0 KaKUM KPUTCPUAM OIICHHUBAJIOCH I10-
prIeHne 5P EKTUBHOCTH pa3spaboTKy;

- B aBTOpedepare HeAOCTATOYHO OCBEIICHBI BOIPOCH! IIAHNPOBAHILA SKCIICPUMEHTOB.

9. AO «HIIII «IIymscap», r. MockBa, ¢ 3aMEYaHICM:

oTMeuas [OJIOKATEIbHEIE CTOPOHE! IUCCEPTALMOHHONA PaboOTHI [leuunoit FO.C., cie-
JlyeT yKa3aTh TaKKe Ha HEKOTOPYIO (parMEeHTapHOCTD M3JI0MKCHI qeTBepTOit IMaBkl (HET
CpABHHUTENBHOM OLEHKM PAa3INYHBIX IOIXO0/I0B K IPOCKTHPOBAHIIO untepdeiicos MNYC).

10. AO «HUMMD», r. MockBa, I. 3eI€HOrpaj, ¢ 3aMCUaHNAMU.

- B 0630pHOI yacTy He yureHa pabora M.I'puBca 110 nupossM nBoiiHuKam (Grieves,
Michael. (2016). Origins of the Digital Twin Concept. // Part III in book Digital Twin: Miti-
gating Unpredictable, Undesirable Emergent Behavior in Complex Systems (Excerpt)
10.13140/RG.2.2.26367.61609). BBuay OTCYTCTBHA aHAIN3d yKa3aHHO! KOHIICTIIIMU U €€
CpaBHEHHS ¢ KIACCHUECKON TeMaTHKOH SCADA-ACVYTII, Bo3HUKIY HEYETKOCTH ITOHMMA-
HIS 06BeKTa HCCiIeI0BaHII U Pa3phlB TEOPHH yPOBHs IPOU3BOACTBEHHOrO IIporecca (mpu-
BeJleHbl IIPEUMYINECTBA KOHIIETIIUN) U IPAKTHKY YPOBHA TEXHOJIOTHIECKOM oneparyu (uc-
nonp3oBal HaHomurorpad). YumrsiBasg, uro UUYC aBigeTcs IpOrpaMMHO-aIIapaTHRIM
KOMILIEKCOB M, KaK U cama IpoLeypa U3MEepeHHs, ABJIACTCA JaCThIO TEXHOJIOTUIECKOM OIIe-
palumy, a TaKe YHOMSHYTHIC BBINIE TPYIBL IIO o0IIeif Teopur TEXHOIOTHH U HU(GPOBBIM
BOMHMKA, MOXHO cuuTaTh UMY C BEIpakeHueM LudPOBOTO JTBOMHMKA BCETO IIPOU3BOJICTBA;

- aBTOp JIeIaeT aKIEeHT Ha JeTePMUHMPOBAHHOM Xa0Ce, HO HE IPHBOIMT IpuUMep I
xoukpetHoit MY C, Taroke OTCYyTCTBYIOT rpaduKi, IEPEMEHHBIC U TAPaMETPhI 3TOTO ABJIC-
HILS,

- HesicHA METOJIHKA IIOJTyYE€HHUS TOYHOCTH OLEHKH COCTOSHHUA (ctp.32 aBTOpedepara): Ka-
xue uMeHHo Tpr MAYC mccie[oBaIich, 4eM O0BACHAETCS POCT TOTHOCTH IIPOTHO3a U
YBEIMYCHUH YHCIIa UTEePaLi;

- CIIeZlyeT OTMETUTH P/l MEHee CYIIECTBEHHBIX 3aMeuyaHuii. B 0030pHOM YaCTH U3JIULIHE
MHOTO IIPHBOJIATCS dJIE€MEHTapHbIe (QaKThl U3 HJI. Jlna ananuza 4 oOpabOTKM JaHHBIX O
pHEMTHUX (AKTOpaxX B CMapT-KOMIIOHEHTE He 000CHOBAH BEIGOP METO/[a MAIIMHHOTO 00yJe-
HUSI, Pe3yJIbTaTOM KOTOPOTrO SBIIAIOTCS 3aKOHOMEPHOCTA 1 KJIACCU(PUKATOPEl COCTOSHUN
UMY C. ITpu ynpaBieHrd paboToH BaKyyMHOU U ONITHYECKON YCTaHOBKH C HCIIONE30BAHIEM
CMapT-KOMIIOHEHTa He YKa3aH BPEMEHHOMU NManasoH U1 anajlisa OTKJIIOUEHUN HAHOJIUTO-
rpada IpU BEIXOZIE [TAPAMETPOB U3 3aJAHHOrO AMANa30Ha, & TaloKe He 00BACHAETCH, IOUCMY
B JIByX CIydasx BMECTO aBTOMATHYECKOH KOPPEKTHPOBKH 1apaMerpon IPOM3OIIIO OTKIIFO-
yerye HanouTorpada. PucyHok «1. IIpon3Bo/iCTBEHHBIN [IPOLIECC B MHKPOIJIEKTPOHHUKE. ..,
KOTODBI# CONEPIKHUT Tallbl OT U3TOTOBIEHIS [EUATHBIX IUIaT IO MUCIBITAHUM, OTHOCUTCA K
paIE0>JIEKTPOHHOM armapaType, a He K MEUKpO- 1 HAHODJIEKTPOHUKE.

11. MypOMCKUil HHCTUTYT (bumman) ®I'EOY BO «BnaguMupcKan rocyJapCTBEHHBIN
VHUBEPCUTET UMEHH AJIEKCAHIIPa I'puropbesuda 1 Hukonas 1'puropsesutia CTOJICTOBBIX Y,

r. MypoM, ¢ 3aME€YaHIAMH:
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- B aBTOpe(epare AUCCEPTAIORHON paOOTE! IIPUBE/ICH alrOpUTM yIIpaBJIeHHUs yCTOMIN-
BOCTBHIO MH(OPMAIIFOHHO-U3MEPUTEIIBHOM yIIpaBIIAoIIeit CHCTEMOH (pHC.4), HO B AITOPUTME
OTCYTCTBYIOT KaKue-11u00 0OpaTHBIC CBA3HU, TOI/A KaK yIPaBIICHIC yCTOMYMBOCTRIO — UTEPA-
IIMOHHBIN IIPOIIECC;

- B paboTe He NpPHBENEHBI CYIIECTBYIOIME PEIICHUA, C KOTOpPHIME OCYIIECTBIIAIOCH
CpaBHEHVE [I0JyIEHHBIX Pe3y/IbTaTOB, YTO HE MI03BOJIACT B MIOJTHOM Mepe OIEHUTH MPaKTH4e-
CK¥e BO3MOYKHOCTH aJIFCOPUTMOB.

BbiGop 0pHIHANLHBIX ONNOHEHTOB M Be[yIeH OpraHH3aluu 00OCHOBBIBAETCS HUX
JOCTIDKEHVSMHE ¥ KOMIIETEHTHOCTBIO B JAHHOHM OTPaciv HayKH, HAJTHIHCM nyOIuKalui 1o
BEILIOTHEHHBIM MCCIISIOBAaHUAM, OMU3KAM K TEMATHKE COMCKATC/d, U, TAaKUM obpasoM, CIIo-
COGHOCTBIO OLPEIEUTh HAyYHYHO U IPAKTUIECKYIO IEHHOCTh IUCCEPTAIIMH, & TAIOKE OTCYT-
CTBHMEM COBMECTHBIX ITEYATHBIX paboT 1 myburkamuii. Corsiacue Ha OIIIOHMPOBAHAE IACCEp-
TaIwy OT BeAYIeH OpraHu3aliy 1 ONIIOHEHTOB UMECTCA.

JlMccepTAMOHHBIN COBET 0TMEYaeT, YTO HA OCHOBAHHH BBINOJHEHHEBIX conckare-
JIEM HCCJIeI0BAHUM

1. IIpe/IOKeHbl TEOPETHYECKHUE TIOAXOBI K HOBBIM IPUHIUIAM TIOCTPOCHIL NNYC na
OCHOBE Pa3pabOTaHHOTO MEPapXUIECKOro MOCTPOCHHA KOMIIOHCHTOB CHCTEMBI B KauecTBe
00BEKTOB YIPABIEHNsS C 3aJaHHBEIMHA [DAHMYHBIMU YCIOBHSIMY, CBASAMU MEXKILY HUMU U
YIIPaBJISIOIUMH BO3IEHCTBUAMM.

2. Ipennoxxena o000LMIEHHAs MaTeEMaTHIECKas MOACIID NNYC, ¢ npumeHeHuEM (Gop-
MAJIGHOTO allflapaTa TEOPUH Xaoca, paccMaTpHBaomlas IPOLEecC YIPABICHIA B TEPMUHAX
00BEKTHO-OPUCHTHPOBAHHOM TapaurMsl, IPUMECHEHNE KOTOpO# obecreynBacT onpenee-
HYe TMHAMAYECKOTO TIOBEAEHNS CHCTEMBI B 000 MOMEHT BPEMEHH, TO €CTh II03BOJIACT H3-
Oexarh HeOOpaTUMOM CUTYaITIH.

3. Paspa6oTaH 1 UCCIE0BAH HOBBIX aITOPUTM YIIPaBICHAA ycroitunoctsio UMY C my-
TeM TeHepHpPOBaHKs JIEMEHTOB JETCPMUHIPOBAHHOrO Xa0ca B CIyHac [IPE/III0IaraeMbIX OT-
KJIOHCHHUH OT CTAIIOHAPHOTO COCTOSHHUS, OIPE/IENAEMbIX Ha OCHOBE IPEABAPUTCIILHOIO aHa-
JTi3a TEKYIEero COCTOSHMUA CUCTEMBI, YeM JOCTUTACTCS MOBBIICHIC yrpasisemoctd MY C.

4. Pa3paboTaHa U UCCIIe0BAHA MaTeMaTHIeCKas MOJCIDb ONpPEIICTCHI I'PaHUYHBIX CO-
crostauit UMY C ¢ yaeToM THHAMUKY H3MEHEHHMs 00IIero COCTOSHMUS CUCTEMBI IIPH BHCIIHEM
YIpaBIIAIOMEM BO3/EHCTBIY, O3BOJMIOMAL OCYIIECTBIATL OLCHKY yIPaBIsIEMOCTH U
HAGIIIOIAEMOCTH KaK BCeil CUCTEMBI, TaK U €€ KOMIIOHEHTOB. IIpe/imoxerHas MoIe/k Olpe-
JeJIeT IPOCTPAHCTBO BEPOSTHEIX COCTOSHUA CHCTEMBI, YTO IPAKTHICCKH IIO3BOTIACT n30e-
aTh KaTacTpO(UUECKUX CUTYaIlUH.

5. TpesiosKeH adrOpUTM IIPOrHO3UPOBAHMS COCTOAHNA MY C, B OCHOBE KOTOPOTO JIe-
JKUT aHAM3 TeKymx mapamerpos MY C ¢ yueToM cBA3EH ME Ly HUMH C HOPOTOBBIMA 3Ha-
qeHMAMU U3 6a3bl TaHHBIX MOHUTOPHHTA HAGII0AEMOT0 Wi pedePEHTHOTO [Pporecea.

6. Pa3paGoTaH aJropuT™M NPUHATAS PEIICHUS B yCIOBHAX HEOIpeJeICHHOCTH BHCIITHEH
CpelIsl, BHYTPEHHIX XapaKTEPUCTUK ¥ NeNeH NNYC. Hanuume Takoro anropurma odecre-
yuBaeT GOPMUPOBAHKE ¥ IOBBINICHUE ONEPATUBHOCTH KOPPEKTUPOBKI YIPABIIAIOIIEr0 BO3-
JeffcTBUS 3a CUET COKPAIIEHUSA BEPOATHOCTHOTO IPOCTPAHCTBA aIbTCPHATHE, KpUTEPUsA IIPH-
HATHE PEIICHNS U YCIOBHUS JOCTIKEHIS LIE/IH nnyc.

7. PaspaboTaHa METOJKa IOCTPOCHH NUYC Ha OCHOBE IPENI0KEHHBIX TCOPETIIC-
CKUX ITOXO0I0B, pa3pab0TaHHBIX MaTEMATHICCKUX Mojeieil ¥ anropuTMoB, KOTopas B OTIH-
ype OT CYLIECTBYIOUIMX IIO3BOJISET ITOBBICUTH 5 PeKTUBHOCTH Pa3pabOTKH KOHKPETHOM
NNYC. MeToauKa IpeIycMaTpiBaeT yaeT TakixX (paKkTopos, Kak Ha3HA9CHHC, nenu UNYC,
OrpaHMUCHIS M HEIMHEHHOCTH BHEIIHEH CPE/Ibl U BHYTPEHHET0 KOHTYDPd CHUCTEMBI.

8. Pe3yapTaThl SKCICPUMEHTAIBHBIX pcCiIeIOBaHUil U Bepu(UKauy IIPCIIOKCHHBIX
npusHImIos rnocrpoerus UAYC npakTudecKu HOATBEPAMII aJleKBaTHOCTH pa3pabOTaHHBIX
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MATEMATHIECKIX MOJENeH, alfOPUTMOB ¥ METOAMKY IS MX IPOrpaMMHON peanusaliy B
BUJIE CMapT-KOMIIOHEHTa, BKII0YAaeMOr0 B COCTaB konkpeTHOH MNYC mo6oi npeMeTHOM

001aCTH.
Hayuynasi HOBU3HA BKJIIOYACT HOBBIC HAYYHBIC pE3yNBTaTHI, TIOIyYCHHBIC B pabote,

3aKJIIOYAETCS B CIIELYIOIIEeM:

1. Pazpaborana HoBas 00OOIIEHHas MaTeMaTHICCKasd MOJCIP NNYC na ocHOBE Qop-
MAJIbHOTO allllapaTa TEOPHMH Xaoca B IIPUI0KEHAN K COCTOAHUIO IPoLiecca yIpaBIcHIA B Tep-
MEHAX 00BEKTHO-OPUEHTUPOBAHHOM MapaJurMbl, KOTOpas OTINIaeTCA TEM, 9T0 II03BOJIAET
OIIpeeNSTh TUHAMHKY [TOBEICHUA CUCTEMBI B 000 MOMEHT BPEMEHHU € YUCTOM HUepapxu-
YeCKOro NMOCTPOSHH KOMIIOHEHTOB CHCTEMBI KaK 00BEKTOB YIIpaBlIeHUs C 3alaHHBIMU I'pa-
HAYHBIMY YCIOBUAMH, OIPEETIEHAEM CBA3CH MEXIY HUMU U YIPABIIAIOTINX BO3/ICHACTBHIM.

2. PazpaboTaH anropuT™ yIpaBJeHus YCTONIMBOCTBIO NNYC ¢ nmpeaBapUTeIbHBIM aHa-
JIM30M XapaKTePMCTUK CHCTEMBI IS MHUIMALIH JETEPMUHIPOBAHHOIO Xaoca ¢ I[EJIBIO J10-
CTHKEHHS COCTOSHIS YCTORUMBOTO, 3HAYMTENIBHO MOBBILIAIOMIETr0 yIPAaBIAEMOCTh CHCTEMEL.

3. Paspaborana MaTeMaTH4YeCKas MOZAENb TPaHUIHBIX coctosauit MUYC, ycnoBui ux
HACTYIUICHAS U AVHAMUKH M3MEHCHMS COCTOSHMUA CUCTCMBI HPU BHCIIHEM YIIPaBIIIONIEM
BO3JIEMCTBHUM, ITO3BOJIAIONIAs OLICHUTH YIPABIAEMOCTD U nabmonaemocth MY C kak B 11€-
JIOM, TaK ¥ TIOKOMIIOHEHTHO.

4. TIpeuIoxeH alrOPUTM aHANIKM3a M IPOTHO3UPOBAHMS U3MCHCHIA COCTOAHIL Nnvyece,
OT/IMYATOIIMAICS HAIMYMEM YCIOBHM (GOPMUPOBAHUSI ¥ KOPPEKTHUPOBKA YIPABJIAIOMIEr0 BO3-
JeHCTBYS, TIPELYCMATPUBAIOIUHA COMOCTABICHUE TEKYIINX XapaKTCPUCTHK NNYC ¢ Hakomn-
JICHHBIMY paHEE XapaKTepUCTHKaMK HaOJII01aeMOro M pedepeHTHOrO IIporecca.

5. Pa3pa60TaH aJrOPUTM NPUHATHA PELICHH B YCIOBIIX HEOIPE/ICICHHOCTH BHEILHEN
Cpelbl ¢ y4eTOM BHYTPEHHHX XapaKTepUCTUK neneit MY C, KOTOpBIA MO3BOJSET YMCHB-
[IATH KOJWYECTBO AJILTEPHATUB, CHU3WTH HEOIPEACICHHOCTE U 3HAYUTEIBHO ITOBBICUTH
ympasisiemocts MY C.

6. Ha ocHOBE IIpe/NI0KEHHBIX MOJIE/ICH 1 allTOPUTMOB pa3paboTaHa METO/IMKA IIOCTPOe-
aus MY C, OT/IMYAIOmAscs yU4eTOM CIer(QUKy KOHKPETHO NNYC, a uMEHHO Ha3HAYCHUS,
OrpaHMYEHNH U HEIMHEHHOCTH, YTO [O3BOJIAET 3HATUTCIBHO YIPOCTUTD HCCIICIOBaHUA Xa-
pakrepucTuyeckux caoiicts UMY C. Paspa6GoTanHas METOJMKA TIPEy CMaTPUBACT HUCTIOJIE30-
panue B cocrase UMY C HOBOIO TEXHUYECKOTO PEMICHUS C IPUMEHCHUEM METOIOB HEeJINHEH-
HOM JMHAMUKY UL [OBBINIEHUs YIPaBIAEMOCTH CHCTEMBI, BU3YaIM3AIN XapaKTEPUCTHK,
OIIEHKH COCTOSHUS ¥ IPOrHO3a €ro TUHAMUAKH.

TeopeTrudyeckas 3HAYMMOCTH HCCIEHOBAHMS 06GOCHOBaHA TEM, UTO pa3pabOTaHHbIC
TeOpETUUYECKUE IIOI0XKEHNS, HApaBICHHBIC Ha IOBBILICHUC ynpasisiemoctu MAYC st
MUKpPO- ¥ HAHODJICKTPOHHKH 3a CYET BBICOKOM TOYHOCTH OLCHKM COCTOMHIA UNYC u npo-
[HO32 ee IIOBEIeHHS Ha OCHOBE (DOPMAILHOTO aNapaTa HeIMHEHHON TMHAMUIKY, BHOCAT CY-
IIeCTBEHHBINA BKJIaJ B PAa3BUTHE HAYYHO-TEXHUYECKUAX OCHOB [IOCTPOCHMI HOBBIX I COBED-
mencTBoBaHus cymectByomux MY C npousBOACTBEHHBIMU TIPOLIECCAMU. Buenpenue pe-
3yJIBTATOB JVCCEPTAllMH B IPAKTHUKY MO3BOJIAIOT MOBBICHTE 5 (HEeKTUBHOCTE YIPaBICHUA
TIPOM3BOJICTBOM MHKPO- X HAHOIJIEKTPOHHBIX KOMIIOHCHTOB.

3HaYeHHe MOJYUYeHHBIX COMCKATE/IeM Pe3yJbTaToB MCCAeOBAHMS i NPaKTHKH
TOATBEPIKAACTCS TEM, YTO NPEIJIOKECHHBIC B IUCCEPTAIIMOHHOM paboTe TEOPETUYCCKHE 10~
JIOYKEHUS, HAaIIpaBJICHHBIE Ha MOBBIIEHHE YIIPABIIACMOCTH NNV C npou3BOICTBEHHBIMU IIPO-
[[eccaMu JUIsl MUKpPO- ¥ HAaHOBJIEKTPOHUKH:

_  ucmonszopansl B HUP, mpoexte «IIpuopuret 2030»;
— peanM30BaHBI B BUIE IPOrPaMM: MOIYICHO 16 CBHIETENBCTB O TOCYIapCTBEHHON pe-

rEcTpanuy mporpamm st OBM.
Pe3yIbTaThl JUCCEPTAIOHHONA pabOTHI BHEAPCHBI B pa6ounit nporecc AO «MuKpoH»,
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000 «HM-Tex», 000 «/leiitor», OO0 «MMEPC», 000 «9BMKoMILIEKT», 000
«IIpocencop Cepsucy, HOUY BO MVIIIIA, H1Y MUDT, uro moaTBepXKAaeTcs COOTBET-
CTBYIOIIMMU aKTaMu,a TaKKe B yue6usiii mponecc HOUY BO MVYTIIIIA 1 peKOMEHIYETCHA
MCIIONB30BATh JUIA CO3IAHIS MH(POPMAIMOHHO-U3MEPUTEIBHBIX M YIPABIIOIIIX CUCTEM ©
BBICOKOH YCTOMYMBOCTBIO M YIPABIIEMOCTBEO IS PA3IAHBIX IPEAMETHBIX obacrTei.

OleHKA J0CTOBEPHOCTH Pe3y/IbTATOB MCCIIeOBAHMI BBIBHIA, UTO:

- pesyNBTaTHl IOTYYeHb! ¢ MCIOIb30BAHUEM COBPEMCHHBIX METOLO0B MOJETUPOBaHUS,
IIPUMEHSAEMBIX B HAYYHBIX UCCIENOBAHUIX;

- Teopys HOCTPOEHA Ha HU3BECTHBIX, IPOBEPAEMBIX IAHHBIX, COMIACYCTCAH € oIy OJIMKO-
BaHHBIMM CBEIECHMSIMU I10 TEME TUCCEPTALIUN,

- B Iporiecce BepuQUKaIi pa3paboTaHHBIX TEOPETHHYECKUX OCHOB J0Ka3aHO ITOBBIIIIE-
ayte dh(GEKTUBHOCTH YIPABJICHISI aBTOMATU3UPOBAHHBIMU IPOM3BOJCTBEHHBIMU IPOIEC-
caM# B COOTBETCTBUE C TEOPETHIECKOH OIEHKOMU.

JIM4HbIH BKJIAJ COMCKATEIS COCTOMT B IUIAHAPOBAHUM, OPTaHU3AIINN 1 IPOBCACHUH
BCex MPEACTaBIEHHBIX B TICCEPTaIlMy UCCIICTOBAHNM; B paspaboTKe TEOPETUIECKUX II0JI0-
skeHmil moBssrmenus ympasisieMoctd MMYC; B MpoBEACHAN HKCIIEPUMEHTAIBHON OLCHKE
IpeIaraeMbIX PELICHHMH; B IPAKTUIECKON pean3aiy 1 BHEIpCHIN TIOJIyUEHHBIX PE3YJIhb-
TaToB (aKThl BHEIPEHM IIPCICTABIEHEI B nuccepraimu). B paborax B COaBTOPCTBE aBTOPY
npuHaIeKUT He MeHee 90% pe3ynpTaToB.

B xojie 3aIuTH JUccepTAuy OBLIM BBICKA3aHbl KPUTHYCCKHIE 3aMCTaHI. CouckaTenb
[Ilepruta FO.C. OTBETHIA HA 3aaBacMble €l BOIPOCH! i IPUBENa COOCTBEHHYIO apryMeHTa-
IHIO.

Ha 3acenanmy 24 nexabps 2024 roja IUCCEPTAIMOHHBIA COBET MPHUHAN PEIICHHIC:

32 U3JI0JKEHHE HOBBIX HAYYHO 0OOCHOBAHHBIX TCOPETUICCKUX [I0JI0KEHUH, HalIpaBJIeH-
HBIX Ha HOBHIIeHHe yrpapnsemoctd NAYC miis MUKPO- X HAHODJIEKTPOHMKH 32 CHET BBICO-
xoit TourocTH ouenku coctoanus MY C u nportosa ee MoBEICHUs Ha OCHOBE (hopMaIpEHOro
amnmapara HelMUHEHHON TMHAMUKA IPUCYTUTH Illesunnoii FOun CepreeBHe yueHYIO CTC-
IeHb JOKTOpa TEXHUYIECKUX HAYK 110 CIENUaTbHOCTH 2.2.11. labopManiOHHO-U3MEPUTETb-
HBIE ¥ YIIPABJIAIOIINE CUCTEMBI.

HpI/I IPpOBCACHNH TaUHOI'0 I'OJIOCOBAHUA I[HCCGpTaIII/IOHHBIﬁ COBET B KOJIMYECTBC 18 ue-
JIOBEK, U3 HUX 6 JOKTOPOB HayK IIO CrieaJIbHOCTHU paCCManHBaeMOﬁ ouccepranyy, y4acT-
BOBAaBIIIUX B 3accdaHuU, 13 22 4eJIOBEK, BXOOAIINX B COCTaB COBETA, IIPOr0JIoOCcCOoBAal: 3a — 17,

IPOTHB — 1, HEICUCTBUTCHBH FOJIETEHEN — HET.
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