3AKJIIOYEHHE
JAUCCEPTAIIMOHHOI'O COBETA 24.2.345.01, CO3IAHHOI'O HA BA3E
®eiepabHOTO rocyJapcTBEHHOTO OI0MKETHOrO 06pa30BaTENLHOIO
YUPEXICHUS BEICIIEro cOpazoBanus
«HInKeropoCKuii rocy1apCTBEHHbIN TeXHH4eCKni yHuBepcHTeT uM. P.E. Anexceesay,
MumnvcrepcTBa o6paszoBaHus U Hayku Poccuiickoii ®enepalimmy
ITO MUCCEPTALIIM HA COUCKAHUE YUYEHOM CTEITEHU KAH/IUJJATA HAVK

aTTecTalliOHHOE J1e10 No

peleHne auccepraloHHoro coseta oT 11.12.2025r. Ne 3

O npucyxnennn Moprudy KoHcrantiHy Biagumuposudy, rpakaaHHHY

Poccuiickoit ®enepanium, yUeHOH CTENIEHH KaHIUIATa TEXHUYECKHX HAYK.
Hncceprauus  «Pa3paboTka METOIUYECKOTO, MaTeMAaTHYECKOro, IIPOrpamMMHOrO,
TEXHWYECKOTO M MNpUOOpHOro obecnedeHHs CHCTEMBl KOMIIBIOTEPHOIO 3PEHMS IS
CYMTHIBAHMA MapKHPOBKH M OOHApY)KEHUS ITOBEPXHOCTHBIX IEe(EKTOB METALIONPOKATA
Mo creudanbHoCcTH 2.2.8 «MeToasl ¥ MpUOOpPsI KOHTPONISA U AHATHOCTHKH MAaTEpHAlIOB,
U3JIENHi, BEIECTB U IPUPOJHON cpeabh MmpuHsATa K 3ammte 09.10.2025 r. (mpotoxoir Ne2)
IHUCcCcepTallMOHHBIM  coBeToM 24.2.345.01, co3manueiM Ha 6Gaze OIBOY BO
«Hmxeroponckuii rocy1apcTBeHHbIH TexHHYeckuil yHHBepcuter uM. P.E. Anexceesa»,
MumnmncrepcTBa oOpazoBanuss M Hayku Poccuiickoit ®enmepamuu, 603155, r. Hiokuuii
Hogropoxn, yn. Mununa, 24, npruka3s o co3qaHHH TACCEPTAIMOHHOrO coBeTa 24.2.345.01
Ne 714/uk ot 02.11.2012r.

Couckarens Moptun Koncrantun Brnagumuposwg, 07.08.1988 roma poxnenus. B
2011 romy OKOHYMN TIOCyIapCTBEHHOE o6pa301_3aTeJILHoe y4pexxXieHHe BBICIIETO
IpoGECCHOHATBHOIO 00pa3oBaHus «BIagMMHUpPCKII roCyJapCTBEHHEIN YHHBEPCHUTET
TI0 CTIENMAIBHOCTH «BBIYHCIHMTETBbHbIE MALMHBL, KOMILUIEKCHI, CHCTEMBI H CETH», paboTaeT
CTapIiiM HIDKEHEPOM IO KOMIIBIOTEPHOMY 3[€HHI0O B AKIIMOHEPHOM OOIIecTBe

«IudpoBas cTanb» B yIpaBleHUH pa3paboTKH IPOrpaMMHBIX IIPOLYKTOB.



Huccepranyss BeONHEHa Ha Kadeape «KOHCTpyMpOBaHHMS M IPOHM3BOJACTBA

Pa/IMOINEKTPOHHBIX  CPEICTBY, MHCTHTYT PATMOIEKTPOHMKY M WHOOPMATHKY
DeflepanbHOTO  TOCYIAPCTBEHHOIO  GIOIDKETHOTO  06Pa30BATENEHONO Y4peXKIeHHS
BEICIIEro obpazoBanus «MUPDA - Poccriickuii TexHOMOrHYecKHii YHUBEPCHTET.

Hay4qHb1il pyKoBOIHTEIb — JOKTOP SKOHOMAYECKHMX HAYK, KAHIMAAT TEXHAIECKIIX
HayK, foueHT [Ipockypsixos Astexcanap FOpsesuy, paboTaer B JOIDKHOCTH npodeccopa Ha
kagenpe «KOHCTpyMpoBaHHE H  HPOHM3BOIACIBO PAJMO3JIEKTPOHHBIX  CPEACTBY»
®efepalibHOrO  IOCYJApCTBEHHOTO  GIODKETHOrO0  06pa3’oBAaTeNLHOTO  YYPEKACHHS
BbICIIero obOpasosanus «MHPDA - PoccuiicKuii TeXHOJIOIWIECKHil YHHUBEPCHTET».
Odunnanbabie ONMOHEHTHI:

1. lusun Anexcanap I'eoprumeBHuY - JOKTOp TEXHHYECKMX HAyK, mpodeccop,
®enepanbHOEe IOCYIapCTBEHHOE OOKETHOE OOpA30BATENBLHOE YUPEXEHHE BBICIIENO
obpazoBanus «TaMOGOBCKHH TroOCyIapCTBEHHBI TEXHMYECKWN YHMBEPCHTET», Kadenpa
«MexaTpoHHKa ¥ TEXHOJIOTHYECKHe U3MEPEHHs», Podeccop;

2. Jlennco Esrennii CepreeBHY - KaHIUIAT TEXHWYECKHUX HayK, MIOLIEHT,
®enepanbHOE  TOCYAApCTBEHHOE OIODKETHOE 00pA30BaTeNbHOE YUIPEXKIAEHHE BBICIIETO
obpazoBaHus «Ka3zaHckuli  HaIMOHAJNBHBIM  HCCIEHOBATEILCKAM  TEXHUYECKUM
ynuBepcurer wuMenu A.H. Tynonesa-KAM», «kadenpa «PagvosnekTpoHuKa H
MHQOPMaLMOHHO-U3MEPHTENTbHAS TEXHUKA, IOLIEHT.

JAJIH NOJIOXKHTEIbHbIE OT3bIBbI HA AUCCEPTALHIO.

Benymass opranmsamus - @epepanbHoe TOCyAapCTBEHHOE aBTOHOMHOE
oOpa3zoBaTenpHOE YUpeXJeHHe Bhicmiero obpasosaHus «TOMCKHiI TOCYAapCTBEHHBIH
YHUBEPCHUTET CHCTEM YIpaBJieHUS W PaaUOd.IeKTPOHUKH», T. TOMCK, B CBOEM
IIOJIOKUTEIEHOM 3aK/FOYCHHH, ITOATMMCAHHOM KaHIMAATOM TEXHWYECKUX HayK, CTapIiM
HAay4yHbIM COTpyZHHMKOM, Ipodeccopom Kadempeli «TenesupeHne u ymIpaBIeHUEN;
MuxawnoM HBanoBndem KypsduuMm # KaHAMAATOM TEXHUYECKUX HAyK, [JOLIEHTOM
Kadenpel KamyctmaeiM Banentunom BanepsermueMm, ykaszana, 4YTO SHCCEPTALUA
yaoBieTBOpsieT TpeboBaHmsM 11.9-14 «llonoxeHuss 0 NPUCYXIEHUH YYEHBIX CTEHCHEN»,

BBIITOJTHEHA Ha aKTYaJIbHYIO TEMY, SABIIACTCA 3aBepH.I‘3HHOI7I pa60T0171 H COACPKHUT PCIICHUC
2



BAXHOM IIpaKTI/I‘IeCKOf/'I 3aJa4y 1o CO3JaHuIO METONOB U HpPI60pOB KOHTPOJIAL COCTOSTHHS

TEXHUYECKUX OOBEKTOB. 3aTpOHyTasi B Hell TeMa MMeeT 3HAYMTENLHEIA NOTeHIHAN i
naneHe#nero passutusa. CozepkaHue IUCCEpPTAIMH COOTBETCTBYET IACIIOPTY HAYYHOM
crenpanbiocT 2.2.8 — «Metonsl M pUGOPEI KOHTPONS U JUATHOCTHKH MATEPHAJIOB,
M3/IE/IAH, BELIECTB U IPUPOIHOH CPE/bD», B YACTHOCTH, IyHKTaM 3,4, 6-8. ABrop Moptua
KoncranTrie BramuMupoBUY 3aCiTy>KHBaeT PUCYK,IEHHs €My YIEHOM CTEIICHM KaHAUAATAa
TEXHUYECKHX HayK.

Conckarens umeer 32 omyONMKOBaHHBIE pPabOTE, B TOM YHCIE IO TEME
auccepralui — 14, ¥3 HAX B PEelEH3HPYeMBIX HAy4HBIX H3JaHHAX OIyOIHMKOBAaHO 5
crateil, 4 cTaTbM — B XypHAIaX, UHIEKCHPYEMBIX B MEXAYHApOMHOM 0ase JaHHBIX
Scopus, momydeHsl 5 CBHIETENBCTB O TOCYAAPCTBEHHOM PErHUCTPAlMH IIPOrPaMM Jjist
OBM. Tarke HMMEIOTCA CTAaTbd B MaTephalax MEXIYHAPOIHBEIX M BCEPOCCHMCKHX
KkoHbepeHIui. B  guccepramuu  OTCYTCTBYIOT — HENOCTOBEpHBIE  CBEOEHHMSI 00
ONyONMKOBaHHBIX  COHMCKATeNeM yd4eHOW cremend paborax. OOmmii  o0bem
onmy0/IAKOBaHHBIX HAyYHBIX H3JaHHi 00 Teme aucceprauud — 3,2 nJl. JHCTA,
aBTOpcKHM Biuiag — 70%.

Hawnbonee 3HaunTenbHbIe HayqHBIE pabOTHI [0 TEME TUCCEPTALIHH:

1)Moptun, K. B. Marematudeckas Mozeiab TpaHC(epHOro oOydYeHHS Ha
CHHTE3HPOBAaHHEIX JAHHBIX HU3/EIHH MeTallypruieckoro npoussoacTsa / K.B. Moptun
// Bectauk «HayuHslit nentp. 6e3onacHocTr xustenesrensaoct» (HIIBXT). — 2025.
—Ne1(63).—C.114-119.

2)Moprun, K.B., IlpockypskoB, A. H0. Meroauka pacmo3HaBaHus HaGOpoOB
CHMBOJIOB KJle¥iMa Ha Tpybax MeTaionpokara B 3aBojckux ycioBuax/ K.B. Moptus,
A.IO. IlpockypsikoB // «datauxu u cucremsl / Sensors and Systems». — 2025. — Ne 3. —
C.26 -31.

3)Moptun, K.B. TpanchepHslit anropuiM KOMOMHHPOBAaHHS OOYYEHHOM H
NOOOy4YeHHOH apXWUTEKTYphl HEHPOHHBIX ceTed Mg 3aga9M  Je(PEKTOCKOIHM
MeTajuryprudeckoro mnpousBoactea / K.B. Moptun // MexayHaponHbIi HaydHO—

HCCIIe0OBATeIbCKUM XypHAIL. — 2025. — Ne6 (156).




4) Moptun, K. B. Pa3paboTka HHCTpyMeHTa CHCTEMBI KOMIIBIOTEPHOTO 3PEHHS
IV TETEKTHPOBaHKA (parMeHTa ¥ (oHa M3/eHi MeTaLTypriyecKoro Npou3BoCTRa /
K.B. MopruH, A.IO. IIpockypsikos // Bectauk HLIBXK/I. — 2025. — Ne 2 (64). — C. 118-
126.

Ha auccepranmio H aBropedepat HOCTYNH.TH OT3bIBBI OT:

1) a.T.H., npodeccopa Kpasenn A.I'., «Bomrorpaackuii rocyaapCTBEHHBIM
TEXHUYECKHH YHUBEPCHTET», T. Bosrorpan;

2) n.1.1., nouenra @omuna A.A. , DI'BOY BO «BraguMHpCKmii rocyaapCTBEHHbIA
YHUBEpCUTET HKMeHU AulekcaHnpa Ipuroppeswua wu Hwukomas I'puropeeBuua
CroneroBbx», r. Bnaumup;

3) A.T.H., npodeccopa IlamsryeBa JI[.A., «HmKeropoickuii rocynapcTBEHHBIH
yruBepcureT M H.M. JlobaueBckoron, r. Hinkuuit Hosropon;

4) k.T.H., poueHra Bomnxopoi JL.B., ®I'BOY «keBckuit TrocymapCTBEHHbIM
TeXHUYEeCKui yHuBepcuteT nMeHr M. T. KananraukoBay, r. MbkeBck;

5) n.1.H., npodeccopa, HaymoBa M.b., ®I'KOY BO «Huxeropojickas akagaeMus
MunucrepcTBa BHyTpeHHUX Aen Poccuiickoit ®enepaiumy, r. Hiokanit HoBropoz;

6) n.¢.-m.H., npodeccopa lankuua B.A., BY BO XaHTrI-MaHCHIACKOTO OKpyTa-
FOrpe1 «Cypryrckuii rocy1apcTBeHHBIH YHUBEPCHTETY;

7) I.5.H, TJAaBHOTO HAY4YHOTO COTPYMHMKa, PYKOBOIHUTENS JabopaTopum
sKcriepuMeHTanbHOM 3koHOMUKU Ko3bipera A.H., ®I'bYH «lleHTpanbHblii 3KOHOMHUKO-
MaTeMaTUYECKU MHCTUTYT POCCHIICKOH akaileMUH HayK»;

8) n.3.H., noreata Mouceesa H. A., ®I'BOY BO «Poccuiickuii 3KOHOMHAIECKHH
yHuBepcuteT umenM I'.B. I nexanosa».

Bce OT3bIBBI MOJIOKHTENbHbIE, OTMEYAKT AaKTYaAJbHOCTb U cCoOJepXkar
3aKiodeHre o ToM, 4to Moptun KoHcranTuH BiaguMupoBWY AOCTOMH IPHCYXKACHWS
€My y4E€HOI CTelleHH KaHAMaTa TEXHMYECKMX HayK IO crieluanbHOCTh 2.2.8 «Metonbl U
mpuOOpEl KOHTPOJII W IMAarHOCTHKHA MAaTepHAIOB, H3AENHH, BEIIECTB M INPHPOJHOH
cpenbD.

B xadecTBe HauboIeE CYHIECTBCHHBIX KPETHYECCKHX 3aMe4YaHuH 0TMe9eHo:




1.B BeIBOZax 10 I71aBe 2 NPUBOISATCH CleAyIOMe AaHHbIe: «I UOpHUAHBINA TIOAXOX
obecrieyrBaeT paGoTy CHCTEMBI B PEXXMMe Peabdoro BpeMeHH (CKOPOCTh 10 2M/c) ¢
TOYHOCTEIO Paclio3HaBaHUA MapKUPOBKHU > 98% u ;1edekToB > 96%, CHIDKAs KOIHUECTBO
JIOXHBIX cpabaTsiBanmii Ha 20—25% (akT BHEIpEHII M2003000-YTB-19/25)», ogaako, B
TEKCTE ITIaBbl JUCCEPTANNHA U IPUIOKEHHOM aKTe BHEIPEHUS 9TH JaHHBIE OTCYTCTBYIOT.

2. B rnase 2, naparpad 2.1, ckazaHo, 9T0 «OMOHHMpPOBAHHAS MOJEIb, O3BOJISIET
5(deKkTHBHO 00y4aThCsl Ha OIPAHHYEHHOM HA50pe MAaHHBIX Je(eKTOCKOMMYECKIX
n3o0paxkeHuidy. IIpy 3TOM He yKasbIBaeTCs, KaKo¢ MHHAMAIGHOE COOTHOILEHHE MOXET
MMETh OrpaHWYEHHBIM HabOp NaHHBIX I MOJENU OTHOCHTENBHO PEKOMEHIYEMOTO M
KaKo€e KOJIMYECTBO JJAHHBIX HEOOXOIMMO JJIsl TECTHL OBAHMSI.

3. B rmase 3 B Tabmuuax 7 - 10 npUBOJIATCS pacCYUTAHHBIE N€OMETPHYECKHE
napameTpsl 00HapyXeHHOTO JAedeKTa, OHAKO OTCYTCTBYET HOSCHEHHME, KAKMM 00pasoM
OCYIIECTBIISLIACh KOPPEKIMS] IMCTOPCHU MMPOKOYTOJIBHOTO OOBEKTHBA KAMEPEI.

4. Ilpy ommcaHMH OCHOBHOTO COJEpXKaHMsI IOUCCEpPTAlMM B aBropedepare He
PACKpBITO, KaKUM 00pa3oM MHOTOMEpHbIE NPU3HAKH ITOBBILIAIOT KA4ECTBO ONpPEACIICHHUS
Ie(eKTOB METAIONPOKATA.

5. B aBropedepare ynoMHHAIOTCS CJIOM NyJUIHHIa J0OOYYEHHOM CETH, HO He
TMI0Ka3aHO BJIMSAHME pa3sMepoB QWIBTPOB ITyJUIMHTA M CTpaiifia QHIGTPOB HA KAaueCTBO
oby4eHus1.

BeiGbop oduIHAIBLHBIX  ONNOHEHTOB H  BeaylieH  OpraHH3alHH
000CHOBBIBa€TCS MX BHICOKOH KBaiMQuKaumuedl B 00JIaCTH KOMIIBIOTEPHOIO 3pEHHMS,
IPOrPaMMHO-TEXHWYECKUX CPEACTB HHTEIUIEKTYaJIBHOTO KOHTPOJS IMPOMBIILIEHHBIX
IPOLIECCOB, HAIMYMEM IyONMKalMid IO TeMmaThke, ONM3KOW K TEMe IUCCEpTaLUH
COHMCKATes, OTCYTCTBUEM COBMECTHBIX C HAM ITPOEKTOB M IIEYaTHEIX paborT.

OduimaneHbii  ommoHeHT  A.T.H., npodeccop JuuH AI.  sgBmsercs
BBICOKOKBATTM(UIIMPOBAHHBIM CIIEIMACTOM B 00.1aCTH HepaspyIIaoiero KOHTPOJIS H
JMarHOCTMKMA MAaTePUaliOB, H3ENUi, B TOM HMCI€ C MCIONB30BAHHEM OITHKO-

9JIEKTPOHHBIX YCTPOUCTB.



OdunpancHelii  ommodeHT  K.T.H., gouedt Jenmcos E.C.  sBusercs

BRICOKOKBATM(QUIMPOBAHHBIM CTIENMATMCTOM B O0JACTH ABTOMATH3ALMH KOHTPOJL
TEXHUYECKMX OOBEKTOB, B TOM 4HCIE C HCIONL30BAHHEM AaMNapara HCKYCCTBEHHBIX
HEUPOHHBIX CeTel.

Benymasi opranusamus ®TAOY BO «TYCVP» sBisiercs KpymHBIM HAayYHBIM
LIEHTPOM M0 pa3paboTKe CHUCTEM YIpPaBIEeHHS PasMYHBIMM TEXHHYECKMMH IIPOLECCAMH.
CotpymHuku Kadenpsl TeleBUNEHHS W YIPABICEMS, MOAIMCABIIAE OT3HIB, SIBISIOTCS
BBICOKOKBAJIM(QUIIMPOBAHHBIMYE  CIIC[IMATACTAMH 3 OONACTH KOHTPONS TEXHHMYECKHUX
OOBEKTOB, B TOM YHCJIE C HCIIOIB30BAHUEM IIPOMBILIIEHHOTO TeJICBUICHHS.

JlHccepTamMOHHLIH COBET OTMeYaeT, YT0 HAa OCHOBAHHMM BbINOJHEHHBIX
COHCKAaTeJIeM HCC/IeA0BAHMIA:

paspaboran ¥ BHeIpeH IIPOrPaMMHO-AIMAPATHEIA KOMILIEKC CHCTEMEI
koMIbroTepHOro 3penus (CK3) ¢ moBhIeHHONW Hai¢)KHOCTBIO, TIO3BOJIAIOIIMI YMEHBIIHUTE
YWCJIO TMPOIYLIEHHBIX Je(EKTOB METAUIONpPOKaTa W HEBEPHBIX PACIIO3HABAHUIA
MapKHPOBOYHBIX OTMETOK Ha HEM 3a CUET HMHTEIUIEKTYyalIbHOTO aHAW3a HW300paKeHHI,
AJITOPHUTMOB MX 06pabOTKK Ha OCHOBE HEHPOHHEIX CETel;

OpeNIoxKeHa KOMIUIEKCHas Marematwdeckas mozenms CK3 mis oOHapyxeHws
NeEKTOB M paclio3HaBaHMsA MapKMPOBKH METAUIONPOKAaTa, KOTOpas CHEDKAeT
BBIYMCIIUTENbHBIE 3aTpaThl Ha 20—30%, MOBEIIIAET TOYHOCTh, HAIEKHOCTh METOIOB 3a
CUET y4eTa KOHTEKCTyalbHOM HHGQOpMAaIlMd W TPUMEHEHHS aJallTHBHBIX aITOPHTMOB
¢uiIsTpanuy myMa;

AOKa3aHa >Q(EKTUBHOCTh pa3pabOTaHHHIX AJTOPHUTMOB, O0ECIIEYMBAIOIIUAX
BBICOKYIO YETKOCTh CUYHUTHIBAEMBIX H300paXEHWH TMPH CKOPOCTH IBIDKEHMS W3.IeIHit
Ipokara 10 2 M/C (HoBepHUTeNbHAs BEPOSTHOCTh PACIIO3HABAHMSA MAPKHUPOBKH HE MEHee
98% u nedexToB 96%).

Teopernyeckass 3HAYHAMOCTh HCCJIEAOBAaHHA  ODOCHOBaHA TeM, YTO
NPHMEHHTEJIbHO K NpobiieMaTHKe JHCCEPTANMH Pe3yJbTaTHBHO (3¢pexTHBHO, TO

€CTh C NOJTy4eHHeM 00./1aJaI0IuX HAYYHOH HOBHIHOM pPe3yJIbTATOB):



poka3aHa >GQEeKTUBHOCTh COBMECTHOM ONTMMM3AllMM IpH pEIICHWH 3a1a4
PACIIO3HABAHMS MapKUPOBKY U Jie(ekKTOB yepe3 obmIie MpU3HAKOBbIE MPOCTPAHCTBA, YTO
yYMEHBIIAeT OLIMOKY pacro3HaBaHus Ha 18% 10 cpaBHEHHIO C pa3/ieIbHBIMU MOJETISIMY;

H3JIOJKeHbI TIpUHIUIEI moctpoenns arantuBHoM CK3, ocHoBaHHBIE Ha
MHOTOMEPHOM aHAJIM3€ MPU3HAKOB (OCBEIEHHOCTh, TeoMeTpus aedeKTa, KOOpAUHATHI
MapKUpPOBKH H Ip.) ¥ OOpaTHOM CBA3U ¢ OIOKOM 0OpabOTKH, YTO CO3/AAET MPEITIOCHLUIKH
IJ1S TIOCTPOEHMS CAMOHACTPAUBAIOLIMXCS CUCTEM;

H3y4YeHbI OCHOBHEIE OCOOEHHOCTH W cCrelld(HKa BBITyCKa MeETaLTypru4ecKOH
OPONYKIMM HAa [POMBIIUIEHHOM NpPEANpPUSTHH, OKas3blBAOLME BIMSAHME Ha
s dexTUBHOCTD M HaziexHOCTh paboTel CK3;

npoBeAeHA MOJEPHHU3AIMNA CYIIECTBYIOIEN 3aBOACKOM MOMNEIH CHCTEMBI
KOMITEIOTEPHOI'O 3peHHs ¢ Lelbio e€ Goee MONHOM ajanTali¥ K PealbHbIM YCIOBHAM
METAJLTYPrH4eCKOr0 MPOU3BO/ICTBA, IOBHIMIEHUS TOYHOCTH M IIOJHOTHI PacIO3HABAHMS
MapKHAPOBKH U 1eEKTOB.

PesyibTaThl JHCCEPTAINHOHHOTO HCCJIEIOBAHHS PEKOMEHAYETCH HCI0/ib30BaTh
B METAJLTyprudecKuX IPOU3BOICTBAX, UCIONB3YIOIMX CACTEMY KOMIIBIOTEPHOIO 3PEHHS
IJISL KOHTPOJISI KadecTBa MPOAYKIIMY, a TakkKe B APYI'MX OTPAacilX MPOMBIIUIEHHOCTH, B
KOTOPBIX TPHUMEHSIOTCS IMOTOYHBIE TEXHOJOTMH ¢ BBICOKOM CKOPOCTBIO IEPEMEINCHHS
W3JIeIH.

3HayeHHe NOJMYYEHHBLIX COHMCKATEIEM Ppe3yJbTATOB HCCJIEeAOBAHHA IS
NPAKTHKH MOITBEPKAAETCH TEM, UTO:

onpeneeHbl KioueBble HemocTatku cymectByrommx CK3, cdopMyiupoBaHEI
TpeOOBaHUS K MOJCPHM3AIMH CYIIECTBYIOIIMX CHCTEM, HAIPABICHHOH Ha YCTpaHEHHWe
BBISIBJICHHBIX HEIOCTATKOB;

paspaGoTanbl U BHeapeHbl THOpuaHble amroputMbl it CK3 ¢ ucrnons3oBaHreM
HHCTPYMEHTOB TJIyOOKMX HEWpPOHHBIX CeTed i1 MOBBILEHWs YCTOMYHMBOCTH K
IPOMBIIUIEHHBIM TIOMeXaM; THOpHIHBIM IOAxor;, odecriednMBacT paboOTy CHCTEMBI B

pEXHMe pealbHOTO BPEMEHHM NpH CKOPOCTH ABH)KEHHS METALIONpOoKaTa 10 2 M/C ¢



TOYHOCTHIO PACIO3HABAHWS MapKupoBku He MeHee 98% wu medexroB 96%, cumkas
KOJIMYECTBO JIOXHBIX cpabaThiBanmii Ha 20-25%,;

NpeAJIoMKeH METOJ MHTEIUIEKTYaIbHOTO aHa!IN3a JAHHBIX, II03BOJIAIONIMI CHCTEME
aJlaNTHPOBaTECA K HOBEIM THNAM Je¢eKToB 0¢3 MOMHOro mepeoOydeHus MOJIEeH;
MHOTOMEPHBI aHATM3 IPU3HAKOB Jed)eKTOB [OBBIIIAET HAAEKHOCTh MEXaHH3Ma
00y4eHHs W CBOAUT K MUHIMYMY OIE€palii pyYHO} HaCTPOHKY;

npeJcTaBjieHa YHH(PUITMPOBaHHASA TpOLieypa TeCTHpoBaHMA pazpaboranHoii CK3,
YTO II03BOJIIET aBTOMAaTH3UPOBATH IpoIiecC €€ MCITONB30BaHUs, CHU3UTE TPYIOEMKOCTS,
MOBBICHTh  JIOCTOBEPHOCTH  OIEHKA  OKCIUTYaTallMOHHOIO  pecypca  H3JEIHH
METAUIONPOKATa.

Onenka JOCTOBEPHOCTH Pe3yJIbTATOB HCCJ1eJOBAHHS BbISIBHJIA:

TeOpHsi MOCTPOEHa Ha OCHOBE METONOB IMyOOKMX HEHPOHHEIX CETEH, TEOpHH
MHOXXECTB M TEOPHH ONTMMHU3alldM, MALIAHHOTO OOydeHMM H aHauu3a IMQpPOBEIX
U300paxeHui;

naes GasHpyeTcs HA WCIONB30BAHHM B MaTeMaTHIeCKOH MojelH pa3paboTaHHOM
CK3 ruSpuiHbIX alrOPUTMOB IS OTIPE/eNieHUs] TOBEPXHOCTHBIX Ae()eKTOB H MaApKMPOBKH
H3/IENNH METAJLIONPOKATA B YCIOBHAX BBICOKOM JUHAMUKH TEXHOIOTHIECKOTO IPOLIECCa;

YCTAHOBJIEHO, 4TO SKCIUTyaranus paspaboraHHod CK3 B pasmuyHBIX YCIIOBUSX
(OCBEIIEHHOCTh, HAMYKWe BHOpaLiK, CKOPOCTh KOHBeHepa) INPOAEMOHCTPHpOBAla ee
BBICOKYIO 3} ()EeKTHBHOCTB.

JInuHBIi BKJIAJ COHCKATEJISA COCTOHT B

- paspaboTke KOMILUIeKCHO# MareMarmdeckoir moxemd CK3 mis coBMecTHOro
aHAIM3a MApPKUPOBKU U Je(PeKTOB METAUIONPOKAT: C HCIOIb30BAHHEM HHCTPYMEHTOB Ha
OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH;

-paspaboTke W  OOOCHOBAaHWHM  QJITOPUTMOB  KOMIIBIOTEPHOIO  3pEHWS,

00ecrIednBarOITHX }’CTOf;I‘II/IBOCTB K IPOMBINUIEHHBIM ITOMEXaM,

-COCTaBICHUM 0aHKa TeOMETPUYECKHX MAAHHBIX Oe(eKToB Npokara M Habopa

angapuTa KieiMa, pa3paboTKe UxX Mozelnel 1 00 4eHs HEHPOHHOM CETH,



-[IPOEKTUPOBAHUM W  HAJIAAKE  almapatTHbIX Cpe€ACTB, IPHAMCHACMBIX B

paspaboranHoi CK3;

- y4acTUH B cOOpKe U ONbITHOM sKkcruryaTarui CK3.

Huccepramusa ymosinerBopsier TpeboBanusaMm 1.9 «[lonoxkeHHS O HpHCYXICHHU
YYEHBIX CTEMEHE», MMeeT BHYTPCHHEE €AMHCTBO M SBILIETCH 3aBEPIICHHOM Hay4HO-
KBUTM(HUKAITMOHHOH paboToi, B KOTOPOH H3JI0KEHE HAYYHO-000CHOBaHHBIE TEXHUIECKUE
pelIeHNs aKTyalbHOM 3a7jaqi COBEPIIEHCTBOBAHUSA CUCTEMBI KOMIIBIOTEPHOTIO 3PEHHS LA
METALTONPOKATHOIO 1IeXa, UMEIOIIEH CYIIECTBEHHOE 3HAYEHUE VI TIOBBIIIEHH Ka4ecTBa
KOHTPOJIS U3/IENHANA METAJLUTYPrUYeCKOro IpON3BOICTBA.

B xoge 3amuTLI ObLITH BLICKAa3aHbI KPATHYECKHE 3aMeYaHHA!

1. B muccepramuu He ykaszansl 3neMeHTH CK3, orpaHMyMBarolqye CKOpPOCTh
KOHBe#epa, W HET OIEHOK IIOTEHIMATLHONH BO3MOXKHOCTH paspaborannoit CK3 mo
YBEIMYECHUAIO CKOPOCTH KOHBEWEpa.

2. Hcnons30Banne aBTOPOM IHCCEPTALMH «AHTIMIM3MOBY U Crelu(uIecKoi
TEPMHUHOJIOTHH TEOPHH TITyOOKMX HEHMPOHHBIX ceTel Nake NpH HAIMYMM aJE€KBATHBIX
PYCCKOSI3BIMHBIX TEPMUHOB YCIIOXKHSET IOHUMaHHE CyTH paboTHL.

Ha 3amedanuss Moptun KoncrantuH BiragumupoBrY OTBETHII B TIpolIecCe
3acefianud. Bce 3aMeuaHuMs W ToXenaHus OyIyT y4YTeHBH! B JaIbHEWINEH Hay4HO-
HCCIIeIoBaTeNbCKO# paborte.

Ha 3acemanmu 11 mexabps 2025 roga auccepTallMOHHBIM COBET IPUHSAI PEIICHUE —
3a HOBEIE HAay4YHO OOOCHOBaHHBEIE TEXHMYECKHWE DEIICHHS W pa3pabOTKH, HMEIoINue
CYILIECTBEHHOE 3HAUYEHHUE IS Pa3BUTHS CTPAHEL, a HMEHHO, 3a pa3pabOTKy MPOrpaMMHOIO
M ammapaTHOro oO0ecrHedYeHHWs CHCTEMBI KOMITBKOTEPHOTO 3pEHMs UId OIpPEIEIICHHA
MOBEPXHOCTHHIX He(eKToB H3Aenuil MeTaJUIONpoKaTa M paclio3HaBaHHS MAapKHUPOBKH,
npucymute Moptudy KoHcTaHTHHY BiaguMupoBHdy y4eHyro CTEICHb KaHAWZATa
TEXHUYECKHUX HayK.

Ipy poBeieHAH TAHOTO TOJIOCOBAHHUS AUCCEPTALIMOHHEIH COBET B KomudecTse 20
YeNIOBEK, M3 HMX 7 JOKTOPOB HayK IO crienpam>HocTh 2.2.8 — Metonsl B npHOOPE!

KOHTpOJIS M [AWArHOCTHKH MAarTepHalioB, W3MENi, BENIECTB M IPUPOJHOM CpENb,
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Y4aCTBOBaBIIIMX B 3acCAaHUH, U3 21 YEJI0OBCKA, BXOMIIMX B COCTaB COBCTa,

TIPOroJiocoBayIy: 3a — 20 , IPOTHB — HET , HeICHCTBHTENBHEIX OIOJUIeTEHEH — HeT.

_ PaeBcxknii Anekcei CepreeBud

benos IOpuii I'eoprueBuy

11.12.2025 r.
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