3AKJIIOUEHUE JUCCEPTALIMOHHOI'O COBETA 24.2.417.03,
CO3JJAHHOI'O HA BA3E ®EJEPAJIBHOI'O 'OCYIAPCTBEHHOI'O
BIO’KETHOI'O OBPA30OBATEJILHOI'O
YUYPEXJIEHHSA BBICIHIET'O OBPA30OBAHUS «TYJIbCKHUI
I'OCYJAPCTBEHHBII YHUBEPCUTET»
MWUHOBPHAYKH POCCHH, IO JUCCEPTALIUU

HA COUCKAHME YYEHOW CTEIIEHU JOKTOPA HAYK

ArtrectauuronHoe neno Ne
Pemenne nuccepramuonHoro cosera ot 15.04.2025 r. mporokon Ne 5

O npucyxnennu SinoBy EBrenuro CepreeBuuy, rpaxkaanuny Poccuiickoii @e-
Jepaluy, Y4eHOH CTENIEHH JOKTOPa TEXHHYECKHUX HAYK.

Hucceprauusa «MHpopMaMoHHO-H3MEpUTENTFHAS CHCTEMA OIEPATHBHOIO KOC-
BEHHOT'O KOHTPOJISI TEXHOJIOTHYECKUX CHCTEM» IO crnienuanbHocTd 2.2.11. Muadopma-
LIHOHHO-U3MEPHUTENBHBIE U YIPABJILIONIHME CUCTEMBI MPUHATA K 3amuTe 26.12.2024 r.
(mpoTokon 3acenanus Ne 18) muccepranmonssiM coBetoM 24.2.417.03, co3naHHEIM Ha
0ase (eaepambHOro rocyJapCTBEHHOTO GIOIXKETHOr0 00Pa30BATEIBHOTO YUPEXKICHHS
BBICIIETO 0Opa3oBanus «TynbCkui roCyIapCTBEHHBIH YHHBEpPCHTET» MHUHOOpPHAYKH
Poccuu (300012, r. Tyna, np. Jlenuna 1.92); nprka3 0 CO3JaHHH JIMCCEPTALHOHHOTO
coBera Ne384/uk ot 29.07.2013 r.

Anos Eprenunii Cepreesuy, 30 centsadpsa 1989 roga poxaeHus.

JluccepTanmio Ha COMCKAaHUE YYEHOW CTENEHHM KaHIMIATa TEXHHUYECKHX HayK
«IIoBpImeHne CTOMKOCTH COOPHBIX YepPBAYHBIX (hpe3 mpu 3ybodpe3epoBaHu KPYITHO-
rabapuTHbIX Kosecy 3amuTii B 2017 rogy B quccepranuoHHoM cosete [T 212.271.01,
CO3MaHHOM Ha 0a3e deaepanbHOro rocyIapCTBEHHOr0 OFOIKETHOrO 00pa3oBaTellb-
HOTO YYPEXIECHHUA BHICIIEro oOpa3oBaHus «TyIbCKHI rOCYHapCTBEHHBIM YHHBEPCH-
TeT», I. Tyna.

Paboraer 3amecTureneM aupexkropa no HayuHo# paborte B IlepemoBoii mHxke-
HepHOH mkone «Tynbckas umxeHepHas mkona « HTeNekTyaabHble 000POHHEIE CH-
creMe» O®I'BOY BO «Tynbckuii rocyaapcTBEHHBIM YHHBEPCHTET» MHHOOpHAYKH
Poccuu.

Huccepraius BeIIOIHEHA Ha Kadenpe «MalnHOCTPOSHHE U MATEPHAIIOBEIECHHEY
®I'BOY BO «Tymnsckuii rocy1apcTBEHHbIN YHIHBEpCHTET) MuHOOpHayKu Poccuu.

Hay4Hblii KOHCYJBTAHT — J[JOKTOpP TEXHHYECKHX Hayk, mpodeccop
Bopornnnn Muxaun Cepreesuy, ®T50Y BO «Tynbckuii rocyaapcTBeHHBIH YHH-
BEPCUTET, IPOPEKTOP 10 HAYYHOM paborTe.

OduumanbHbie ONMOHEHTHI:

AmnmuuHoB Buktop MBaHOBUY, JOKTOp TEXHHUYECKHX Hayk, mpodeccop, du-
nyan BoeHHOH akaIeMUM MaTepPHAIbHO-TEXHHYECKOT0 00ecneYeHuss MMEHH reHepaia
apmuu A.B. Xpynesa, MO PO, r. Ilen3sa, kadeapa paker o01IeBOHCKOBOTO Ha3HAYe-
HUSA ¥ apTHUIEPHMCKUX 00empunacos, mpodeccop;
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boraruxos Banepuii HukosiaeBuy, TOKTOp TEXHHYECKUX Hayk, mpodeccop,
®I'OY BO «TBepckoi rocy1apCTBEHHbIH TEXHHUECKHM YHHUBEPCHTETY, T. TBEPb, Ka-
¢enpa napOpPMAIIHOHHBIX cHCTEM, PpOdeccop;

I'pudxoB Anexceii HuxonaeBu4, 1okTop TeXHHYECKHX Hayk, qoueHT, ®DIBOY
BO «Tamb60BcKkuit rocy1apCTBEeHHBIM TEXHHUECKHI YHUBEPCHTETY, T. TamM60B, kKadenpa
SHEproodecneueHus MPeIpUATHI 1 TEIUIOTEXHHKH, 3aBEAYIOLIHI Kadeapoit

JIQJIA TIOJIOXKUTEBHBIE OT3bIBBL HA IUCCEPTALHIO.

Beaymas opranmsanusi — ®T'AOY BO «HarmoHanbHBIH HCCIeI0BATEIbCKHIM
YHHUBEPCUTET «MOCKOBCKUN HHCTUTYT JIEKTPOHHOM TEXHHUKHY, T. MOCKBa, T. 3eJIeHO-
rpaj — B CBOEM IIOJIOKHMTEIIBHOM OT3bIBE, oAnucanHoM [Ipesepsessim A JI., mpopek-
TOPOM IT0 WHHOBAllHOHHOMY Da3BUTHIO, JOKTOPOM TEXHHYECKHX HAyK, JOLEHTOM;
SAxyauneiM A H., npodeccopom MHCTHTYTa MUKPOTIPUOOPOB U CHCTEM YIIPABJIEHHS,
JIOKTOPOM TEXHMYECKHX HAyK, JOLEHTOM U yTBEPXKACHHOM J[poHOBBIM A.A., KaHIH-
JIaTOM TEXHHYECKHX HAYK, IPOPEKTOPOM II0 Hay4HO# pabore, ykasala, 4To JuccepTa-
mus SIHoBa EBrenus CepreeBuya MocBsIleHa aKTyalbHOM HaydHOM mpobiaeMe Hayd-
HOro 0OOCHOBAaHMsI METOJIOB U CPEACTB 00ECIEUEHHs ONIePaTHBHOIO KOCBEHHOTO KOH-
Tposis, cbopa u 06paboTku HHOPMAITHH O MPOTEKAIOIIUX TEXHOIOTHYECKHUX IPOLIEC-
cax ¥ MMPOrHO3MPOBAHMUSA COCTOSHHUA TEXHOJOTHUYECKHUX CHCTEM, B TOM YHCJIE C TOMO-
IGO0 IPUMEHEHHA HCKYCCTBEHHBIX HelipoHHbIX ceteit (MHC), B yCmoBHAX BO3POCIIHX
00BEMOB BBITYCKA MPOAYKIMH NBOWHOTO WM CIIEHHATBHOTO HA3HAUEHHS C YYETOM
CJIOKHOCTH IIPUMEHEHHS CYIIECTBYIOIIMX Ha phiHKe u3BecTHBIX MUC, Tpebyrommx
noaxmodeHusa k CUITY TexHonmornueckoro 000pyA0BaHUsA, ABIIOMIErOCH 00BEKTaAMH
KWH npOMBIIIIEHHBIX NPOU3BOACTB /I KOHTPOJIA TEXHOJOTHUYECKON MHUCITUILIHHEI,
UMEIOIIeH BayKHOE X03AHCTBEHHOE 3HAYCHHE B TPEOYIOIast CHCTEMHOT0 Hay9HO-000¢-
HOBAaHHOIO pemeHud. B pabore 4eTko 000CHOBAHO, YTO HEOCTATKU CYIIECTBYIOIIHX
CHUCTEM KOHTPOJIA NOAYEPKUBAIOT HeoOXxoaumMocTh pa3paboTku HoBoM UHC, uTo sB-
JSI€TCSI 3HAUUTEIbHBIM BKJIAIOM B JAHHYIO 00J1acTb.

Jluccepranus ABIAETCA HayYHO-KBATH(HKAIIMOHHONW paboTO|, ¥ OTBEYAET Tpe-
Oosanuam n.m. 9-11, 13, 14 «ITonoxeHus o MpUCY)KIEHUM YUEHBIX CTETICHEH», YTBEP-
KIIEHHOT0 noctanosyieHueM [IpasutenscrBa Poccuiickoit @enepanuu ot 24.09.2013
Ne 842, npenabsBisieMbIM K AUCCEPTALMAM HAa COMCKAHHUE YYEHOH CTENEHH MOKTOpa
HayK, a ee aBTop, JJHOB EBrenuit CepreeBud, 3aCiTy’KUBaeT IPUCYKACHUA EMY YISHOU
CTEIIeHH JIOKTOpa TEXHUYECKUX HayK IO crienuabHocT 2.2.11. MHpopManmoHHO-13-
MEPUTEJTBHBIE U YTIPABJIAIOIIHE CHCTEMEI,

Couckarens umeet 83 onyOnukoBaHHBIE Pa0OTEHL, B TOM YHCIIE 110 TEME JUCCEP-
TaIy OmyOJMKOBaHO 27 Hay4HBIX pa0oT: 8 cTaTeit B MEpUOAMYECKUX H3NAHUIX, pe-
xomMeHnoBaHHEIX BAK Muno6puayku Poccun no cnenuansHOCTH, 2 CTaThu B H37a-
HUSX, UHIEKCUPYEMBIX B HH(OPMALMOHHO-aHATUTHIECKUX CHCTEMax HAay4HOrO IH-
tupoBanus Web of Science u Scopus, 12 crateit B Apyrux peueH3UPYEMBIX H3/a-
HUX,1 MoHorpadus, 3 cBUOETENHCTBA O TOCYAAPCTBEHHOM PErHCTPAllMU IPOrPaMMBbI
st OBM u 1 narent PO Ha none3nyio Moaess.

B ony0nukoBaHHBIX paboTax M3JI0KEHO PEIICHUE aKTyalbHON Hay4HOH Mpo-
OnemMbl 000CHOBaHHMSA METOOOB M CPEICTB 00ECIEYCHHS ONEPATUBHOTO KOCBEHHOI'O
KOHTPOJIAA, cOopa u 06paboTku HHGOPMAIHH O MPOTEKAIOIIMX TEXHOJIOIHYECKUX IPO-




3

1eccax ¥ MPOrHO3UPOBAHUS COCTOSHHSA TEXHOJIOTHYECKHUX CUCTEM, B TOM YHCIIE C IIO-
MOLIBIO IPUMEHEHHSI UCKYCCTBEHHBIX HelpoHHEIX ceteit (MHC), B ycmoBusax Bo3poc-
KX 00BEMOB BBINTYCKa MIPOAYKIMH ABOHHOTO ¥ CIIEIMAIBHOTO Ha3HAYEHHS C YIETOM
CJIO’KHOCTH NPHUMEHEHUA CYIIECTBYIOIIMX Ha phiHKe u3BecTHBIX MUC, Tpebyrommx
noaxmoueHus k CUITY texnonornyeckoro o00pyaoBaHuUs, ABISIOMETOCT 00BEKTAMH
KHMHM npOoMBIIITIEHHBIX TPOU3BOACTB I KOHTPOJIS TEXHOJOTHYECKOM IUCIIMILUIAHEL.

B muccepranyu OTCYTCTBYIOT HEOCTOBEPHBIE CBEACHUA 00 OIMyOIIMKOBAHHBIX
couckaresneMm paboTax.

Haubonee 3HaunMblie HayIHBIE PabOTHI:

1. Jlarunk BHOpauuu Kak OCHOBAa CHCTEMBI MOHHMTOPHHra 00opymoBaHus /
E.C. fInos [u np.] / UadopmMannoHHO-U3MEPUTEBHBIE W YIIPABIIAIONIHE CHCTEMBI. —
2024. - T.22. - Ne'3. - C. 23-30.

2. Snos, E.C. ABTOMaTH3UpOBAHHBIH KOHTPOJb TEXHOJOTHYECKOH IHMCIH-
IUTHHBI COBPEMEHHOI0 MamkHoCcTpouTenbHOro npousBoactea / E.C. SInos, A.B. AH-
ueB // Bectauk PIPTY. —2024. — Ne 88. — C. 86-95.

3. Snos, E.C. [IpumeHeHue TEXHOIOTHI MAIIWHHOTO OOYYEHHS H HCKYC-
CTBEHHOI'0 MHTEJUIEKTA [UI aHajiu3a TexHojoruueckux nporeccos / E.C. SInos, A.B.
Annes // W3Bectus BeicmX yueOHbIX 3aBeneHuii. CeBepo-KaBKa3ckuii peruoH. —
2024. — Ne 3. — C. 33-40.

4. Snos, E.C. O npobnemax uHTErpanuu HHGOPMAIHOHHO-U3MEPHTEIBHEIX
CHCTEM B yCIIOBHSX NMPOTHUBOACHCTBHA KOMIBIOTEpHBIM atakaM / STuos, E.C. // Dnek-
tporuka HTB. — 2024, — Ne , — C. 60-63.

5. Snos, E.C. Iloctpoenue nudpoBoro ABOHHUKA MPOU3BOACTBEHHOTO TIPO-
mecca Ha OCHOBE MH(OPMAllMOHHO-H3MEPUTEIbHON CHCTEMBI KOCBEHHOTO KOHTPOJIS
subparuu / E.C. SInoB // Onexrponuka HTB. — 2024, — Ne 7. — C. 168-174.

6. Snos E.C. Maremaruueckass Mozeib HHGOPMALHOHHO-H3MEPHUTEIBHOM
CHCTEMBI KOCBEHHOT'O KOHTPOJISI COCTOSIHUS TEXHOJOIHYeCKHX cucteM / A.B. Anues,
E.C. SInoB // Onexrponuka — HTB. —2024. — Ne 9. — C. 120-122.

7. MaHHble 0 NOTpeOsIeMOi 000pYAOBaHUEM MOIIHOCTH KaK JOTIOHHUTETbHBIH
UCTOYHUK MHGOpPMALMH L1 WH(POPMAIHOHHO-U3MEPHTENTBHOM crcTeMsl / A.B. AHIes,
JUIIL bapcykos, M.C. Bopotunmun, AL Ilusenkosa, E.C. fHoB // Onextponnka HTB. —
2024. — Ne 9. - C.124-127.

8. Pas’ko N.I. Stochastic model of cutting-tool failure based on the level of
vibration / N.I. Pas’ko, A.V. Antsev, E.S Yanov // Russian Engineering Research. —
2021. - Vol. 41. — Ne 3. P. 240-245.

Ha aBtopedepar nuccepranmu moctynmio /2 oT361BOB. Bee OT3BIBBI TOJIOXKH-
TENIbHBIE, B HUX OTMEUAETCS aKTyaJIbHOCTh, HAyYHAss HOBH3HA, JOCTOBEPHOCTh IOy~
YEHHBIX PE3YJIbTATOB M NPAKTHYECKass 3HAYUMOCTh paboThl. OT3BIBBI MOCTYIHIIN U3
CJICAYIOIIMX OPraHU3allni:

I) MoOCKOBCKMH rocynapcTBeHHBIH yHHBepcuteT uMmenu M.B. JlomoHOCOBa,
r. MockBa, ¢ 3aMEeYaHHAMH:

1. Het nosicHeHHs, MoueMy B CHCTEME OTCYTCTBYET peaiu3alyisi IPOTOKOJIOB
tuna MQTT, 4ro orpaHuYHBaeT COBMECTHMOCTh M MacIITa0UPyeMOCTh
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2. Het moscHeHui (Mozeneil) Mo WHTerpaluy MPELIOKEHHON CHCTEMEI Horee
BBICOKOTO YPOBHSA

3. Cnenmyrommii a63an tpebyet nosicuenuii « TabnigHas yacTh oTo6paxkaer 06-
mee BpeMs paboTel 00OpyAOBaHHA, NMPOLEHT PpaboThl 000PYAOBaHUA (MAIIHHHOE
BpEM), MPOLIEHT paboThl 0O00PYAOBAHUS C YUETOM IMOATOTOBUTEIIFHO-3aKIIOUUTEb-
HOT'O BPEMEHH, 00IIYyI0 NOTPEOIEHHYIO HIIEKTPOIHEPTHIO, KOJIMYECTBO 00pab0oTaHHEIX
ACTAllCH ¥ M3PaCXOJOBAaHHEIX HHCTPYMEHTOB B CYTKH ...» M3 Tekcra aBropedepara
CICAYET, YTO KOJIMYECTBO 00pabOTaHHBIX AeTajiel MOACUHUTHIBAECTCS C IIOMOIIBIO HC-
KyccTBeHHOM HeipoHHOH cetn (MHC). Ho pesynprars! Takoro mojacyera, mpUHIKAIIH-
alTbHO, HOCAT BEPOATHOCTHEIN Xapakrep. Kak oTuetsr nHTEpIpeTHPYIOTCS ?

4. Het nukakoi uHpopmarmu o mouutopunre pabotst MHC. Ilapamerpsr pa-
00TBl 000pyAOBaHKA (BHOpAIMA M T.II.) MOTYT MEHSATHCS CO BPEMEHEM, M TEPBOHA-
JajibHas pasMeTKa yxe He OyaeT oroOpakaTh TEKYIIHE IPOIECCHI.

5. Omucanne camoit UTHC B aBTOpedepare Henonnoe. Ha ctp. 28 cHauana rogo-
putcs 00 00y4eHuHn ¢ yuuTeneM (pa3MEeYEeHHbIE JaHHbBIE) H 00yYEHHMH C IOAKpeIIe-
HHeM. A B cienmyromeM abzane BMECTO OOy4eHHs C IMOAKPEIUIEHHEM IOSABHIIOCH
DeepEmbeddedClustering (DEC).

2) ®I'BOY BO «Camapckuit rocy1apcTBEHHBINA TEXHHUECKHI YHUBEPCHTETY,
r. Camapa, ¢ 3aMeYaHHIMH:

1. B pabote aBTOpOM yzmeNIeHO Ype3MEPHO MHOTO BHEMaHMsA 0030y pa3IdiuHbIX
HUCTOYHHKOB.

2. B aBTOpedepaTe HE NPHBEIEHB! AaHHBIE O JOIrOCPOYHOM 3(PPEKTHUBHOCTH
CHCTEMBI, HAIPUMED, KaK OHa OyneT paboTaTh 4epe3 HECKOJIBKO JIET SKCILTYaTaAluH 1
KaKHe MEpBI IPEAYCMOTPEHBI IS €€ IOICPKKHA H OOHOBJICHH.

3. HemocTatogHo 4eTKO ONIpeaeeHbl MPEeUMYIECTBa pa3paboTaHHOM CHCTEMBI
BHOPOJMarHOCTUKY IO CPAaBHEHHUIO C CYLIECTBYIOIIHMMHE aHAJIOraMK

3) ®I'AOY BO «Tomckuit rocy1apcTBEHHBIH YHUBEPCHTET CHCTEM YIIPABICHHUA
¥ PaJUOIIEKTPOHUKHY, T. TOMCK, C 3aMEUaHUIMH:

1. Ha pucynke 8 HeT noscHenus noamucu «Moayib Toka» u «Moayis Bubpa-
K. Panee ykasaHHas TEPMUHOJIOTHS B TEKCTE HE BCTPEUYAETCA.

2. B mosacuenuu k pucyHky 10 Benercs peds 0 cepBepe W MaHENM ONEparopa,
OJHAKO WX 0003HaUEHNE HA PUCYHKE OTCYTCTBYET.

3. Meronn o0yuenus MHC onucans! B 06mmx yeprax. OTCyTCTBYIOT MOAPOG-
HOCTH WX pEaJIU3allii U TECTHPOBAHHSI.

4. B criucke onmy0aMKOBaHHBIX pab0T OTCYTCTBYET KOHKpETH3aus padoT, omyo-
JIUKOBAHHBIX B peKOMeH10BaHHEIX BAK m3nanmsax. He Bce penieH3upyeMble H3TaHus
BXOJAT B NEPEUEHb PELCH3UPYEMBIX HAyUHBIX H3JAaHHH, B KOTOPBIX JOJUKHEI OBITH
OnyOJIMKOBAaHbl OCHOBHBIE HAYUHBIE PE3YJIBTATHI AUCCEPTALIUEH.

5. B cnucke omyOmuKoBaHHBIX paboT B paszeie «CBHAETENBCTBA O TOCYAap-
CTBEHHOM pErucTpanuu nporpamMmsl it «9BM» nox Homepom 14 mpeacrapieH ma-
TEHT Ha 11oJe3Hyo Moaens RU216025U1.

4) Mypomckuii unctutyT ®I'BOY BO «BraguMupckuii rocyaapCTBEHHBIH
yHHBEpCHTET WM. Anekcanapa ['puropsesuya m Hukonas 'puropsesuua Crosnero-
BBIX», T. MypoM, C 3aMeYaHUAMHU:

1. He mOHATHO, YTO UMEETCS BBUAY IO TEPMHHOM «OTEPATHBHEIM KOHTPOJIbY
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2. Ha pucynke 8 aBropedepara HET MOACHEHHs 4TO Takoe «MOmIyip TOKa» H
«Monyns BuGpammm»

5) ®I'AOY BO Owmcxwuii rocymapcTeeHHbii yausepeuter umenu @, M. Jlocto-
€BCKOro, r. OMCK, ¢ 3aMEeUaHUAMHU;

1. B Tabmunax 1 u 2 aBropedepara npUBeAEHSI Pe3yIbTaTH H3MEPEHHUI, HO HE
YKa3aHO KOJIMYECTBO MOBTOPEHHH, IOTPELIHOCTH H3MEPEHHH, a TAaK)KE CBEIEHHUS O Me-
TOJaX CTATUCTUIECKOH 00pabOTKH.

2. He yka3aHO, KaK TIPOBOJHIACh KAJUOPOBKA JaTIHKOB TOKA, KAKHE TIOTPEI-
HOCTU OBLITH YUTEHHI.

6) ®I'BOY BO «lOxHo-Poccuiickuii rocyJapcTBEHHBIH MONMHTEXHUUECKMM
yauBepcutTeT iMeHd ML.H. [Tnarosay, r. HoBouepkacck, ¢ 3aMEYaHUAME:

1. He sAcHO, kakuM 00pa3oM OLEHHBAETCA aJ€KBaTHOCTh MAaTEMaTHIECKOH MO-
nemi MC onepaTHBHOTO KOCBEHHOTO KOHTPOJISA TEXHOIOTHYECKUX CUCTEM MAIIHHO-
CTPOUTEIIBHBIX IIPOU3BO/ICTB.

2. Pasnen «Crenens pa3paboTaHHOCTH TEMbI» MaJio HH(OPMATHBEH U HE COZIED-
JKMT aHaJIM3a IPEJIMETHOM 00IaCcTH HCCIIeq0BaHMUS.

3. Ykazannslie ycnoBu, mpu koTopsix MHC mosket nasath c6ou (HanpuMep, BITH-
SHUE 3NIEKTPOMArHUTHBIX MOMEX Ha JaTYMKU WK BUOpALH OT cocenHero o0opymoBa-
HHA), YTO BaJKHO I MPAKTHYECKOro MpUMeHeHws. He MoKa3aHo, Kak Oompeessercs
TIOPOTOBBIA YPOBEHL BUOPOYCKOPEHHUS, COOTBETCTBYIOIIEH paboTe 060py10BaHHA.

4. W3 aBTopedepara He ACHO, KakuM 00pasoM (hOPMHPOBAJICS TIEPEYEHD PEIKH-
MOB, OTHECEHHBIX K HaPYIICHUIO TEXHOJIOTHIECKOM JUCIIMILIAHEL.

7) ®I'BOY BO «Ps3anckuii rocy1apCTBEHHBIH PaqUOTEXHHYECKUH YHUBEPCH-
TeT M. B.®. YTkuHa», r. Pa3anp, ¢ 3aMEYaHUsAMH

1. He paccMOTpeHO BIMAHHE 4YeIOBEUeCKOro (akTopa Ha paboTy CHCTEMEI,
HaIpuMep, BO3MOXHBIE OKMOKku onepaTtopoB MM C 1 MeTOaBI MX MUHUMH3ALHH.

2. OnucaHbl TPY MOKOJIEHHSA JATYHKOB, HO HE YKa3aHbI MX TOYHOCTb, JUANa30H U3-
MEPEHHH, SHEPronoTpeOICHNA UK CpaBHEHHUE YD HEKTHBHOCTH MEK/LY MOKOICHHAMH.

3. Bmecto aktyansHbix npotokosioB (MQTT, OPC UA) npumerstorest Modulus
RTU u RS-232, yTo OrpaHHYHBaeT COBMECTUMOCTS.

8) MHCTUTYT MeTaUTypriuu u marepuaioBenenus umeHd A.A. Baiikosa PAH,
r. MockBa, ¢ 3aMeUYaHHAMH:

1. He paccMOTpeHO BMAHME BHEMIHUX (HakTOPOB (HAPUMEp, TEMIEPATyphl H
BIXKHOCTH) Ha paboty MMC u ee KOMIIOHEHTOB.

2. He paccMOTPEHEI BOIIPOCH! COBMECTHMOCTH, paspaborannoit MMC ¢ npyrumu
CHCTEMAaMH, HCIIOIb3YEMBIMH Ha MPEANPUATHAX, BKITFOYAst TPOTOKOJIBI 0OMEHa.

9) AO «HITIII» ITynscapy», r. MockBa, ¢ 3aMEUaHHsIMU:

1. Ha pucynxke 10 Benercs peus 0 cepBepe U IMaHEIH OIEPaTopa, OAHAKO UX

0003HauUEHHE HAa PUCYHKE OTCYTCTBYET.

2. U3 aBTOpedepara He MOHATHO, Kak UMeHHO ucnonb3yrores MHC mwis xos-
TPOJISL TEXHOJIOTHYECKOW JUCLUILIHHEI.

10) AO «KBIIy», r. Tyna, ¢ 3aMe4aHHAMH:

1. ABTOp yBNeKkaeTcs abbpeBUaTypaMu pasiiMuHbIX Ha3BaHHA, CIIACOK KOTOPHIX
B aBTOpe(depaTe He NPUBEIEH, STO 3aTPYAHAET BOCIPHUATHE COAEPIKAHUA PaOOTEL

2. U3 aBTOpedepaTa HE OUEBHIHO, KaK apXUTEKTYPa CHCTEMBI 00ECIIEUNBAET €€
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THOKOCTh M MacIITaOUPYEMOCTh, & TAK)KE BO3MOXKHBIC OIPaHMYEHHs IPETOKEHHBIX
anroputMoB ¢yHkIHoHupoBanusa UHC.

11) AO «HIIO «CIIUIAB» um. A .H.I'anuuesay, r. Tyna, ¢ 3aMEUaHHAMH;

1. Ha pucynke 8 aBropedepara ykasano o6o3uauenue «Momyiis Toka» 1 «Moyab
BUOpALMK», HO MO TEKCTY PaHee FOBOPHIIOCH O JATYMKE TOKA U JATIUKE BUOPALIUH.

2. K pucynky 9 aBropedepara He MpeCTaBIEHO OMUCAHKUE ¢ YKA3aHHEM IIPHH-
IUITHAJIBHOT'O Pa3/IMYusa MEXAY THIIOBOM U paspaboranHoi UHC.

3. B noacuenmsax k pucynky 10 Bemercs peus 0 cepBepe H MaHEIH ONeparopa,
HO Ha PUCYHKE OHH He 0003HAUEHEI.

12) AO IlenTtpansHoe KOHCTPYKTOPCKOE GIOPO ammapaTocTpoenus, r. Tyma, ¢
3aMEYaHHUAMHU:

1. HemocTatouHo NoApoOHO pacCMOTPEHEI BOIIPOCHI 3JIEKTPOMAarHUTHOM COBMe-
CTHUMOCTH JJaTYHKOB.

2. Tpebyerca nonoaHUTENBHAS IPOPAbOTKA METOANKH KATHOPOBKH/HACTPOMKH
CHCTEMBI 711 Pa3/IMUHbIX THIIOB 000PYIOBaHHS.

3. B aBropedepare nenecoobpasno ObUI0 JeTaIbHEE IPEACTABUTE CPAaBHUTENb-
HBIH aHAIN3 C 3apyOeKHBIMH aHAJIOTaMH.

Br16op odunuanbHeIX ONIMIOHEHTOR W BeAYIIEH OpraHM3aly 000CHOBBIBACTCA
UX JOCTHIKEHHSAMH M KOMIIETEHTHOCTBIO B IaHHOM OTpaciiy HayKH, HAJTAYHEM ITyOJIH-
KalWH 110 BBIIIOJIHEHHBIM HUCCIEIOBAHUAM, OJTH3KHMH K TEMAaTHKE COMCKATElIA, U, Ta-
KuM 06pa3oM, CIIOCOOHOCTHIO ONPENEIIUTh HAYYHYIO M MPAKTHYECKYIO LIEHHOCTh JHC-
CEepPTallMH, a TAaK)KE OTCYTCTBHEM COBMECTHBIX ITyOmukaruii. Coriacue Ha OIIOHHPO-
BaHUE OT BeAYILIEH OpraHu3allii ¥ ONIIOHEHTOB HMEETCS.

JuccepraunoHHbBIH COBET 0TMe4daeT HauboJiee CylecTBeHHbIE HAy4YHEIE pe-
3yJIbTaThl, IOJIyYEeHHbIE JIMYHO COUCKATEJIEM, HX HOBHU3HY, H YTO HA 0CHOBAHHH
BBINIOJIHEHHBIX COMCKATeJIeM HCCJIeJOBAHUIT pa3paboTaHbI:

— croco0 BeIOOpa MECTa YCTAHOBKH CPEACTB KOCBEHHOTO KOHTPOJIS COCTOSHUS
TEXHOJIOTUYECKUX CUCTEM;

— pe3yIbTAThl UCCIIETOBAHUA BUOPAIHOHHOI'O CUTHAJIA TEXHOJIOTMYECKHUX CHCTEM,

— CpeACTBAa KOCBEHHOI'0 KOHTPOJISA COCTOSHUSA TEXHOJIOTHUECKHUX CHCTEM,

— MaremaTryeckas Moaens MMC onepaTHBHOr0 KOCBEHHOTO KOHTPOJIS TEXHOJIO-
TMYECKUX CUCTEM MAIIWHOCTPOMUTEIBHBIX IIPOU3BOJICTE;

— apxuTektypa 1 anroputmel MHMC onmepaTHBHOr0 KOCBEHHOI'O KOHTPOJIS TEX-
HOJIOTMYECKUX CHCTEM MALUUHOCTPOUTEHHBIX IPOU3BOICTB;

— METOJI KOHTPOJIA TEXHOJIOTMYECKOW TUCITUILTHHEI ¢ mpuMeHeHneM MHC s
HHC onepaTHBHOr0 KOCBEHHOT'O KOHTPOJIS TEXHOJIOTHUECKHUX CUCTEM MAIIHHOCTPOH-
TEJIBHBIX ITPOU3BO/ICTB;

— METOJ, NPEAUKTHUBHON AHAIMTUKHA COCTOSIHHSA TEXHOJOTHYECKHX CHCTEM C
npumenenueM MHC mna MHUC onepaTMBHOTO KOCBEHHOTO KOHTPOJIS T€XHOJIOTHUE-
CKHX CHCTEM MaIIWHOCTPOUTEIBHBIX TPOU3BOICTB,

— METOJ, HA3HAYCHUS PAllHOHAIBHEIX PEKUMOB 00paboTKH Ha OCHOBE KOHTPOJIS
COCTOSIHUA TEXHOJIOTHYECKHUX CHCTEM I10 IAHHBIM KOCBEHHOI'0 KOHTPOJISI BUOpALIUH;

— pe3ynbTaTel anpobauuu paspaborannoit MMC Ha ocHOBE KOCBEHHOTO KOH-
TPOJISA COCTOAHHSA TEXHOJIOTHUECKOH CUCTEMBL.
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Hayunast HoBH3Ha paboThl 3aKIIIOYAETCS B TOM, 4TO:

— paspaborana maremaruueckas moaens MC onepaTHBHOrO KOCBEHHOIO KOH-
TPOJISL TEXHOJIOTHYECKHUX CUCTEM MAIIMHOCTPOUTENBHBIX IPOU3BOJCTB ¢ UCIIOJIB30Ba-
HUEM METOZa IMPOCTPAHCTBA COCTOSHUM, OTJIMUAIOIIASACSA OT U3BECTHBIX TEM, YTO I103-
BOJIIET HE TOJIBKO OCYIIECTBJIATH ONEPATHUBHBIN KOHTPOJb, cOOp U 00paboTKy uHGOp-
MalMK O TEXHOJOIMUYECKUX MPOLIECCax, HO U OICHUBATh AUHAMHKY COCTOSHHUS W pa-
OOTBI TEXHOJIOTUYECKOH CHCTEMBI (M3HOC HHCTPYMEHTA, M3HOC 000pYI0BaHHMS, HAKAII-
JUBAKOIIMEC U3MEHEHHS B paboTe 000opyaoBaHus);

— IpeyIoKeHa apxuTtekrypa u anroput™ MHUC onepaTuBHOrO KOCBEHHOTO KOH-
TPOJIA TEXHOJIOIMYECKUX CHUCTEM, OTVIMYAIOIINECS OT U3BECTHBIX TEM, UTO 33 CUET HC-
NOJIb30BAaHKWsA METOHOB KOCBEHHOTO KOHTPOJA He Tpedyercs momxmodenue k CUITY
CTaHKa, YTO 1M03BOJAET mpuMenATh Takyto MWC mia koHTposst 060pymoBaHus, HE HMEFO-
mwero CUITY, a Taxke He MOBBILIAET KaTeropuio 3HauuMocTu oobekTa KM o6opymosa-
Hus1, umerommero CUITY,

— pa3paboTaH METO KOHTPOJIA TEXHOJIOTHYECKOH JUCLIUIUTHHEI C IPHMEHEHHEM
WHC pna MUC onepaTHBHOTO KOCBEHHOTO KOHTPOJIS TEXHOJIOIHYECKHX CHCTEM Ma-
IIMHOCTPOUTENIbHBIX POU3BOICTB;

— pa3paboTaH METOJ NMPEAUKTUBHOW aHAJIUTHUKH COCTOSHUSA TEXHOIOTHYECKHX
cucrteM ¢ npumeHenueM MHC s MMC onepaTHBHOrO KOCBEHHOTO KOHTPOJISI TEXHO-
JIOTMYECKUX CUCTEM MAIIMHOCTPOUTENIBHBIX IIPOU3BOACTB, OTJIUYAIOIIUHACS OT H3BECT-
HBIX TEM, UTO U3 YPOBHs BUOpaluu B rporecce 00paboTKU BBIACIAIOTCS: IOCTOSHHAS
COCTaBJIAIOLIAA, XapaKTEPU3YIOIMIas apaMeTphl TEXHOJIOTHUYECKOr0 MPoLecca, BEICO-
KOYaCTOTHAsA COCTABJIAIOLIAs, XapaKTepU3YIOLIas COCTOSHHE OBICTPO M3HALIMBAEMOM
OCHACTKU (MHCTPYMEHTA), H HU3KOYACTOTHAS COCTABILAIONIAA, XapaKTePHU3YIOasa u3-
MEHEHHUE COCTOSIHUA 000pyHoBaHus, 9yTo no3sosser nmocrpouts MUC, xoropas Ha oc-
HOBE OJ[HOT'0 JIaT4MKa BUOpALMK, PACcIOI0KEHHOTO B ONPEACIEHHON Touke 000pymo-
BaHUA, MO3BOJIAET KOHTPOJIUPOBATh COCTOSHUE TEXHOJOTHYECKOM CHCTEMBI, NMPOM3-
BOJACTBEHHYIO JUCLHUIUIMHY U H3HOC HHCTPYMEHTA,

— pa3paboTaH METOJ HA3HAYEHUs PALMOHAJIBHBIX PEXUMOB 00pabOTKH Ha OC-
HOBE KOHTPOJIA COCTOSHHS TEXHOJIOTMUECKUX CHCTEM IO JaHHBIM KOCBEHHOT'O KOH-
TpPOJIs BUOpaIuu.

Teopernyeckasi 3HAYMMOCTb JUCCEPTALIMOHHON PabOTHI 3aKII0YAETCSA B:

— B JaTbHEHIIEM Pa3BUTHH METOAMUYECKOTO ITOIX0Aa IS yCOBEPIIEHCTBOBAHUS
U3BECTHBIX ¥ BHOBb pa3zpabarsiBaeMblx nepcnekTuBHbeIX MHC B 00macTty noBeIeHUs
3¢ (EKTUBHOCTH HKCIUIYyaTAllHH TEXHOJIOTHUYECKHX CHCTEM Ha OCHOBE OIEPATHBHOTO
KOCBEHHOT'O KOHTPOJIA TEXHOJIOTHUECKOH AUCIIUTLINHEL

— B CHHTE3€ HOBOM Marematuueckoi moaenu MHC onepaTHBHOTO KOCBEHHOTO
KOHTPOJIA TEXHOJOTHYECKUX CUCTEM MAIIMHOCTPOUTENIbHBIX IPOU3BOJICTB.

3HayeHHe MOJIyYeHHBIX COHMCKAaTeJleM Ppe3yJIbTaTOB HCCJIECN0BAHHUS [JIsI
NPaKTHKH OTpeae/IsieTcs;

— MX HMCIOJB30BAHUEM B BUJE CPEACTB KOCBEHHOIO KOHTPOJIA M crocoba ux
yCcTaHOBKM npu cuHTe3e apxutektypsl UMC onepaTuBHOIO KOCBEHHOIO KOHTPOJIA
TEXHOJIOTHYECKHX CHCTEM MAIIMHOCTPOHUTEJIBHBIX POMU3BOJICTB, YTO IIO3BOJIMIO OCY-
IIECTBIIATh MPOEKTHPOBAHKUE KAK CHCTEMBI B LIEJIOM, TaK ¥ €€ OTAEIBHBIX OJIOKOB;
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— NIPUMEHEHHUEM IIPEIOAKEHHOr0 MeToa 00pabotku undopmanmu gt UAC one-
PaTUBHOTO KOCBEHHOI'O KOHTPOJII TEXHOJOTHYECKHUX CHUCTEM MAITHHOCTPOHTEIIBHBIX
IIPOM3BOJICTB, YTO IIO3BOJIAET MOBBICUTH S((PEKTHBHOCTD MX IKCIUTYyaTaLl|H.

Pabora BeimonHeHa B pamkax akceneparopa ['K «Poctex» Ui TEXHOIOrHyYe-
ckux muaepos (2020 r.); rpanra IIpesunenta Poccuiickoit @enepauuu mis rocyaap-
CTBEHHOH TIOJJEPKKH MOJIOJBIX POCCHUHCKHUX YYEHBIX — HOKTOPOB Hayk MJI-
4372.2022.4 «ntennexryansHas cucreMa 3Q(GEKTHBHOM SKCILIyaTALMH JIE3BUMHBIX
PeXYIMX HMHCTPYMEHTOB € y4eTOM BapHaOenbHOCTH TIpoLecCa PEe3aHHA)
(2022 — 2023 rr.); HUP mmdp «Bubparws» (2020 — 2021 rr.), HUP mudp «Cucremar
(2022 — 2023 rr.) AO «HIIO «CITJIAB» um. A H. I'annueBay.

JloCTOBEpPHOCTH Pe3yJIbTATOB HCCJIeN0BAHHS 00ECIIEYMBACTCS PE3yIbTaTaMK
anpoOanuu pa3paboTaHHBIX METOJOB MMPH PEIICHUH IMPAKTHYECKHX 33134 CO3JaHu U
sHeapenns MMC Ha npeanpuatuu s KOHTPOJISA COCTOSIHHS TEXHOJOTHYECKHX CH-
CTEM M LIUTHPYEMOCTBIO ITyOmukanuid. TeopeTHYeCKue MoI0KEHHS He IIPOTHBOPEYHM
M3BECTHBIM TEOPETHIECKHM IMOJIOKEHHUIM.

JIM4HbIH BKJIaJ COUCKATEJIS 3aKJII0YAETCS B TOM, YTO BCE OCHOBHBIE PE3YJIb-
TaThl JUCCEPTALMOHHON pabOThI MOTYUYEHBI UM JIMYHO. ABTOP AUCCEPTAI[HH IPHHUMAIT
HETOCPEACTBEHHOE Y9acTHe B (DOPMYITMPOBAHMH LIENIH U 33]1a4 UCCIICIOBAHHMS, B IIPO-
BEJICHUU TEOPETUYECKUX M DKCIIEPHMEHTAJIbHBIX HUCClenoBaHuii. COMCKATENb MPOBEIT
aHAIHM3 CYILECTBYIOIMX HA PHIHKE CHCTEM MOHHUTOPHMHIA 000PYAOBaHHSA C MOCIIELYIO-
M GopMHpOBaHKEM MPOOIEMATHKH UCCIIeI0BaHUA; pa3paboTall CPEeNCcTBa KOCBEH-
HOr'O KOHTPOJIA COCTOSAHMA TEXHOJIOIMYECKHX CHCTEM, CIOCO0 MX YCTaHOBKH, pa3pa-
0otan matemaruueckyo Mmoaens UNC, apxurektypy u anroput™ padorst MUC, me-
Tojel 00paboTku unopmanun MUC; chopmupoBat npemioxKeHHs B YaCTH MIEPCIIEK-
TUB JanpHenmero ucnons3osanusa MUC; pazpaboran anroputm 06paboTku SKCIEepH-
MEHTAJIBHBIX JAHHBIX; IPHHSJI HETIOCPEACTBEHHOE YYACTHE B OKCIIEPUMEHTAX M BHE-
PEHHMH PE3YJIbTATOB UCCIICTOBAHHIH.

B xopxe 3amuthl aucceprauuu ObUTH BBICKAa3aHbl KpUTHYeckue 3amedanus. Co-
uckarenb SHoB EBrenmit CepreeBrd OTBETHII HA 3aJaBa€MbIE €MY BOIIPOCHI U IPUBEIT
COOCTBEHHYIO apTyMEHTALIHIO.

Ha 3acenanuu 15 anperns 2025 roga auccepTalldOHHBIN COBET MPHHST PELIICHHE:

33 PEelIeHUE aKTyaJIbHOW HaydHOU mpoOiemMbl 000CHOBAHHS METOJIOB U CPEACTB
o0ecIieueHns OIEpaTUBHOIO KOCBEHHOIO KOHTPOJL, cbopa u obpaborku uHboOpMaIyu o
IIPOTEKAIOIIMX TEXHOJIOTHUECKUX MPOLECCaX U MMPOTHO3UPOBAHUS COCTOSHHS TEXHOJIOTH-
YECKHX CHCTEM, B TOM YHCJIE C IIOMOILBIO MPUMEHEHUA UCKYCCTBEHHBIX HEMPOHHBIX CETEH,
B YCIIOBUAX BO3POCHIMX 0OBEMOB BBITYCKA MPOAYKIMH JBOWHOTO U CIICITHAIIEHOIO Ha3Ha-
YEHHUS C YYETOM CJIO0XKHOCTH NPUMEHEHHS CYIIECTBYIOIIMX Ha phIHKE W3BeCcTHRIX MUC,
TpeOyIOIMX MOAKTIOYEHHA K CHCTEME YHCIIOBOIO MPOrPaMMHOI0 YIIPABJICHHS TEXHOJIO-
THYECKOr0 000PYAOBAHMSA, SBJLTFOLIMXCS 00BEKTaMH KPUTHYECKOW MH(DOPMAIIMOHHOM HH-
(bpacTpyKTyphl MPOMBIIIIEHHBIX MMPOMU3BOJACTB I KOHTPOJIS TEXHOJIOTHMYECKOM JUCIIH-
IUTHHBI, UMEIOLLEH BaXKHOE 3HAUSHUE JUT Pa3BUTHS MAIIMHOCTPOUTEIIBHBIX IPOU3BO/ICTB,
npucynuth SSHOBY Eprenuto CepreeBudy y4EHYIO CTENEHb JOKTOpPA TEXHHMYECKHX
Hayk 1o crneuuansHocTH 2.2.11. MHpOpMamoHHO-U3MEPUTENBHBIE W YIIPABIILIIONIHE
CHUCTEMBIL.




Ilpy mpoBeneHMM TalHOTO TOJOCOBAaHHS JMCCEPTALMOHHBIH COBET B
KomMyecTBe 16 udenoBek, M3 HHX 6 [OKTOPOB HayK I10 CIELUaJIbHOCTH
paccMaTpUBaeMOM JHCCEpTalMK, YYaCTBOBABIIUX B 3aceNaHHM, U3 22 4YelloBeK,
BXOJAIIMX B COCTaB COBeTa, IIPOrosiocoBain: 3a — 16, TPOTHB — HET,
HEJICUCTBUTENBLHBIX OIOJIIIETEHEH — HET.
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