OT3bIB O®UIIMAJIBHOTO OIIIIOHEHTA

JI0KTOpa TeXHUUEeCKHX Hayk, mpodeccopa NueuHa Anekcan/pa ['eopruesiya
Ha JMccepTaloHHy0 paboty Moprrta KoHCTaHTHHA Biiagumuposuua «Pa3paboTka
MeTO/IAUeCcKOro, MaTeMaTHueCcKoro, MporpaMMHOro, TeEXHUYeCKoro 1 prOOPHOIO
obecrieuenysi CUCTeMbl KOMITLIOTEPHOT'O 3peHU /I/Isl CAUTBIBAHUS MAaPKUPOBKA 1
06HapysKeHHs TOBePXHOCTHBIX Je()eKTOB MeTa/NoNpoKaTay, pe/CTaB/IeHHYT0 Ha
COMCKaHue YU&HOM CTereHy KaHaM/aTa TeXHHUeCKUX HayK MO CIIeanbHOCTH 2.2.8. -
«MeToibl ¥ TIPUOOPBI KOHTPOJIS U IMArHOCTUKK MaTepHasIoB, W371e/IUH, BeIecTB U
TIPUPO/THOU Cpe/ibI»

AKTYa/IbHOCTb TeMbI IMCCePTAN{HOHHOr0 MCC/Ie/{0BAaHUA

NuccepranponHas pabora K. B. MopTuHa nmocssileHa aKTya/TbHOU Y MPAKTUUECKH
3HaUMMOM TrpobieMe — aBTOMAaTH3al[iK KOHTPO/A KayecTBa META/IONpoKaTa C
WCII0/Ib30BAHUEM COBPEMEHHbIX MeTO/0B KOMITBIOTEPHOI0 3DEHUsA U r/1yD0KOro
oOyuenusi. PaboTa BBINO/JHEHA Ha BHICOKOM Hay4HO-TEXHUYECKOM ypPOBHE, OT/IMYAeTCA
CHCTEMHBIM TOZXOZOM K peLIeHHI0 KOMIUIEKCHOM 3ajjaud, OXBaTblBAOLieH Kak
TeopeTUueckre acrekThbl (Mogenyd oOyueHus, aarOpUTMbl aKTUBHOIO U TpaHC(hepHOro
oOyueHus), TaK ¥ TIPAKTHUYECKYIO peanM3aliyio (arnrapaTHbii KOMIUIEKC, NPOrpaMMHOe
obecrieueHue, BHeIpeHIe Ha MTPOMBIIIIEHHBIX TIPe/IIIPUATHAX).

AKTyanbHOCTh TeMbl OOyC/IOB/IeHa PACTYLUIMMKM TpeOOBaHUSMU K KadecTBY
MPOAYKLMA B MeTaIyprid, HeoOXOAUMOCTBIO CHIDKeHWs Opaka W TOBBIIIEHHS
5 eKTUBHOCTH KOHTPOJIs B YCJIOBUAX CJIOKHOM [TPOM3BOZICTBEHHOM Cpeibl (BUOpaLuy,
O/MKH, BBICOKAs CKOPOCTh JIBMDKEHUsI W3JeMMi M [Ap.). ABTOPOM Ipe/yIOyKeH
OPUIMHA/ILHBIA TIOAX0/1, COUETAOIi rHOpy/IHbIe apXUTEKTYpEI HelipoceTeii (ResNet50
+ YOLOV10), MeTo/ibl aKTMBHOTO M TpaHC(epHOTo 00ydyeHMsl, a TakKe COOCTBEHHYIO
arirmapaTHylo peajn3aliio CUCTeMbl TeXHUUEeCKOro 3PEeHUS.

Hayunast HOBH3HA MOJTBEPsKAaeTcsi pa3paboTKOM HOBBIX METO/IMK, a/ITOPUTMOB U
TIPOrpaMMHO-aINapaTHOr0  KOMILIEKCA, KOTOpble II03BOJIAIOT JIOCTMYb  BBICOKOH
TouHOCTH (710 98% 1J11 MapKUPOBKU 1 96% Jist ledeKTOB) Jake NPU ManoMm 00béme
pa3sMeUeHHbIX [JAHHBIX M B YC/IOBMsAX CH/IBHBIX TIPOMBIIUIEHHBIX mNomeX. Pabora
COOTBETCTBYET MacIopTy CreluaJbHOCTH 2.2.8 1o nyHKram 3, 4, 6, 7, 8.

CTpykTypa, 00heM u coiepKanue padoThl
NuccepraionHasi paboTa COCTOMT U3 BBe/EHWs, UETLIPEX IJ71aB, 3aK/THUeHMUs,
CITMCKA WCIIO0/Ib30BAHHOM JIMTepaTyphl U npuiokenus. Pabora copepxut 207 CTpaHULIbI
OCHOBHOIO Tekcra, 24 tabmmi, 88 pucyHnkoB. CIMCOK HUCIIOIb30BAHHOW JIMTEPATYPhI
BK/IFOUaeT 155 HauMeHOBaHUM.



CTpyKTypa JUCCepTallMOHHON paboThl IOCTPOeHa JIOTUUYHO U MOC/Iej0BaTe1bHO,
OXBaTbIBasi KaK TeopeTUUecKHe, TaK M INpPHUK/IaJHbIe acreKThl MCcefoBaHus. Pabora
COCTOWT U3 C/IeYIOINX OCHOBHBIX YaCTel:

1. BBegenue

O60CHOBaHa aKTyaJbHOCTb TeMbI, CBSI3aHHOM C HEOOXOAUMOCTELIO aBTOMATU3aINN
KOHTPOJISI KaueCcTBa MeTa/JIONpOKaTa B  CJIOKHBIX MPOMBIIIEHHBIX  YC/IOBUAX.
OnpegieneHbl  00beKT  (METOALI M CPeACTBA  KOHTPOJISL — KauecTBa — M3Je/InH
MeTa/UIypruueckoro  TPOM3BOACTBA) YW TpeAMeT  MCClefloBaHusA  (cucTema
KOMITbIOTEPHOTO 3DPEHHs /I CUMTBIBAHKs MAapKUPOBKH M OOHapy)kKeHHs [e(eKTOB).
CdopmyupoBaHbl 11e/ib, 3a7lauM, Hay4yHasd HOBH3HA, TeOpeTHYecKas M TpakTH4ecKas
3HAYMMOCTb. YKa3aHO COOTBETCTBME I1acropTy crenuanbHoCcTH 2.2.8. IlpuBeseHbl
OCHOBHbIE TIOJIOJKEHUs], BLIHOCUMbIE Ha 3alUTy, JaHHble O BHEJPeHUH, MyOIMKaUsaX 1
arppoOaliy pe3ynabTaToB.

2. I'naBa 1. AHaM3 COBpeMEHHBIX METO/IOB U MOJiefiell onpe/ie/ieHus: feeKToB
W3/le/IUid MeTaTyprudyeckoro rnpousBo/CTBa

PaccMOTpeHB! COBPeMeHHBIe MO/[X0/Ibl K 00yUeHut0 HelipoceTell NpU 4aCTUYHOU
pa3sMeTKe [JaHHbIX. I[IpOoaHaNM3UPOBAHBI METO/bl I10/lyaBTOMaTUUeCKOW pa3sMeTKH,
aKTHBHOro 00yueHusi, TpaHchepHoro u cimaboro obyuenusi. BreisBiaeHsl npobremsl
NPUMEHeHHs CUCTeM KOMILIOTEPHOTO 3PEHMs B YCIOBUAX MeTalaypruu: O/MKY,
BUOpaIi, BLICOKAas CKOPOCTh KOHBeliepa, TemIiepaTypHble KoiebaHus U [ip.
CdopmynrpoBanbl TpeOoBaHUS K pa3pabaThiBaeMOi CCTeMe.

3. I'maea 2. Pa3paboTKa aJroputMoOB U Mo/iesieli TpaHC(hepHOro o0ydeHus
CHCTeMbl KOMITbIOTEPHOTO 3peHUs AJ1s 3aa4 IIPOMbILLIIEHHON [1e()eKTOCKOIUU

[Tpemnoykena rubpujiHas  apxXuTekTypa: mpenodOydyeHHas ResNet50  +
moubuimpoBadHas YOLOv10. PazpaboTanbl MeTo/[MKKU TpaHC(EpPHOro U aKTUBHOI'O
o0yuenus, Bkarouass one-shot u few-shot mogxoanl. IlpeacraBieHbl MaTeMaTUUECKUe
Moziend, GYHKIMM — TIOTepb, CTparerud Bbibopa Haubonee UH(OPMATUBHBIX
n3obpakennid. OOOCHOBaHO UCTIOb30BaHHE MeXaHW3MOB BHHMaHHS, afalTHBHON
(dunbpTpaLuK, peryaspusalyy /15 MOBbILIEHHs YCTOMYMBOCTH K IIYMY U [IOMeXaM.

4. T'nmaBa 3. IIpumMeHeHWe aJTOPUTMOB AaKTUBHOTO MeToJa OOyuyeHUs B
paspaboTaHHOM MPOTrPaMMHO-aIIIapaTHOM KOMITIeKce

Onucan  mporpamMHo-armiapatHbii  Komruvieke — (ITAK),  peanusyrommi
IpeJ/IOKeHHble aJrOpUTMBL. [IpHBeJeHbl pe3ysbTaThl TeCTUPOBAaHUS MOJesleld Ha
peasibHbIX M CHUHTeTUYECKMX JIaHHbIX (BK/IFOUasi 3allyM/IEHHble, 3aCBeUYeHHbIe
n3o00pakenust). TlokazaHel Tpadmku oOyueHHs, METPUKH KadecTBa (mAP, Precision,
Recall, F1-score, IoU). IIpogemMoncTpupoBaHa paboTta cucTeMbl B peaJlbHOM BPeMeHU Ha
MPOMBIIIJIEHHBIX 00beKTax (TpyObl, TMCTOBOM TTPOKAT).

ITonTBepykaeHa BbICOKAas TOUHOCTD:

- pacrio3HaBaHue MapKHUpoOBKU — 98%,



- obHapyxeHue fieekToB — 96%.

5. 'naBa 4. Pa3paboTka anmapaTHOW 4aCTA CUCTeMbl KOMITbIOTEPHOT'O 3PeHUs [71s]
MeTa/IJypru4yecKoro rporu3BOACTBa

[lpuBegeno ormcanvie mnpubopa cucrembl TexHmdeckoro 3penus (CT3) mpma
MEeTa/ULypTuM, TMpeACTaB/leHbl YepTe)kW, CXeMbl, TeXHHUYeCKHe XapaKTepPHUCTHUKHU
komrioHeHToB CT3. OmnucaHbl MPOTOKOJ/BI B3auMOZeUCTBUsA. [IpuBe/ieHbl pe3y/ibTaThl
CPaBHEHUSI C CYIeCTBYHOIIMMU crcTeMamMyi. OO0CHOBaHbI MTpaKTUUYeCKas 3HaUMMOCTh U
5KoHOMMUUecKast 3D (PeKTUBHOCTh BHE/IPEHMUS.

6. 3ak/1I0yeHue

[TosBeneHbI UTOTH: pellleHa akTyasbHas HaydHO-TeXHUUYecKas 3ajada o CO3/IaHMI0
ycronuuBou CK3 a5t MeTasunyprum. [lepeunciieHbl OCHOBHbIE pe3y/IbTaThl:

- paspaboTaHa KOMIJIEKCHasi MaTeMaTUyecKasi MOJiesb,

- TIpeJIoXKeHbl TUOPUAHbBIE aITOPUTMBI,

- C037laH ¥ BHEAPEH MPOrpaMMHO arrapaTHbIM KOMILJIEKC KaK WHTerpUpoBaHasd
cucrteMa, oObeUHSAOIIAs KaK MpOrpaMMHbIe, TaK K arnraparHble KOMIIOHEHTBI [JIs
pelleHrs KOHKPeTHOU MH)XeHePHOU 3a/laul: aBTOMaTU3UPOBAaHHOI'0 KOHTPOJIA KayecTBa
MeTa/IONpPoKaTa C ITOMOIIBbI0 CHUCTEeMbl KOMITBFOTEPHOTO 3PeHUsI. COKpaléH 00BEM
pa3meTku Ha 40—-50% 6e3 ToTepyu TOUHOCTH.

7. IIpuiioxeHust
- AkT o BHesipeHuu Ha AO «BBIKCYHCKMI MeTasulypruueckuit 3asoz» u 000
«KAAK MOTOPC».
- CugeTenbCTBa 0 rocyaapcrseHHoun perucrpanuu [10.
-  Wcxoanbii kog Mmogened ResNet50 u1 YOLOv1O0.

HayuyHast HOBU3HA, MPaKTHUYeCcKasi 3HAYMMOCTh, CTereHb 000CHOBAHHOCTH
HAyUYHBIX M10/10)KeHUH, BHIBO/IOB U PeKOMeH/ialui

B jauccepraiiud  000CHOBAHHO 3asiB/IeHbl CJIe[IVIOIIME 37eMEeHThl Hay4YHOH
HOBHU3HBI:

1)  IlpemnoskeHa HOBasi CTPYKTypa TIPOrPaMMHO-arlapaTHOrO KOMILIeKca
CUCTEMbl KOMITbIOTEDHOI'O 3peHMs] C TIOBBILIEHHOW HAa/le’KHOCThIO, T103BOJISIOLas
YMEHBUIUTh  YKMC/IO  TPOMYLIeHHbIX /le)eKTOB M  HeBepHbIX  paclio3HaBaHUM
MapKHUPOBOYHBIX OTMETOK 33 CUeT WCIO/b30BaHUsl aBTOMAaTUYeCKUX MeTO0B
UHTeJIJIeKTya bHOT0 aHar3a n300pakeHUH, TMOPUIHBIX aJTOPUTMOB KOMITbIOTEPHOIO
3peHus Ha OCHOBe HEHMPOHHBIX CeTel, METO/I0B MOBBIIEHUS] KOHTPACTHOCTH U YETKOCTH
CUMTBIBAEMOrO M300pakeHUs] aHaJIW3MPyeMOro ydyacTKa JBUrarolllelcsl JIeHTbI
MeTa/UIOIIPOKaTa, a TakKe 3a CYeT JMHAMMYeCKOoro BblIOOpa MeTo/a CXeMbl aHaau3a B
3aBUCUMOCTH OT YCJOBHK PabOThI KaMephbl.

2)  Pa3paboTaHbl KOMITbIOTEPHBIE METO/Ibl, MaTeMaTUUECKOe U MPOrpaMMHOe
obecrieyeHue, TMO3BOJISIIOIIME MOBBICUTh HAJ€KHOCTb CUMTHIBAHHS MAPKUPOBKU MU



oOHapy)KeHHUs] TTOBEPXHOCTHBIX /le)eKTOB MeTa//IoNpoKaTa, YCTPaHSIe OCHOBHOM
HEeJIOCTaTOK M3BECTHBIX TexXHUUeCcKux pertreHud CT3 — 3aBUCUMOCTb KayecTBa
pacro3HaBaHUsi OT CKOPOCTH KOHBelepa.

ITpakTHueckasi 3HAYMMOCTH [IUCCEPTAlMOHHON PpabdoOThbl 3aK/IHOUaeTCd B
CJIeYIOIIEeM:

1)  npuMeHeHHe METOAMKH aKTUBHOrO 00y4eHHs U TUOPUHBIX anrOPUTMOB B
KOMILIEKCHOM MaTeMaTH4YeCKOM MO/eMd CUCTeMbl KOMITbFOTEPHOI'O 3PeHUs ITO3BOJIA/IO
MOBBICUTH 3G GhEKTUBHOCTb PACIIO3HABAHUS CUMBOJIOB MapKUPOBKU U OOHapy’KeHUs
TIOBEPXHOCTHBIX 1e(DeKTOB HU3/Ie/NiA MeTa/lITyPruieCcKoro Npou3Bo/ICTBa (0BepUTe/IbHASA
BeposiTHOCTE 98% /11 MapKUPOBKHU M 96% 151 1epeKToB);

2)  WUCII0/Ib30BaHWEe B MaTeMaTHUeCKOW MOJeny MeTOJ/I0B MHTEeJ//IeKTYya/JbHOI0
aHasmu3a JlaHHBIX obecrieurMBaeT COKpallleHWe BpPEMEHM afianTaliid TpU BHeJpeHUH
CUCTEMbl KOMIILIOTEPHOIO 3peHUs B TIPOM3BO/ICTBO, TIIOBBILIEHUE HaJeXHOCTU U
YCTOWYMBOCTH K BHEIIHUM (paKTOpaMm 3a CYeT AWHAMUUeCKOU HaCTPOWMKH MapameTpoOB
aJIrOPUTMOB;

3)  paspaboTaHHOe MporpaMMHoe obecriedyeHue Mo3BoJIsIeT CUHXPOHU3HUPOBATh
paboTy Kamephl M OCBEIeHHs], 3a CUeT Uero IOBBILAETCS TOUHOCThL OIpefie/leHus]
KOOpJuHAT fedeKTa, MO3UIIMKi MapKUPOBKU TPU JBU)KEHWUHW W3J1e/Hst MeTaJlJIoNpoKaTa.

CrerieHb 0O0CHOBAHHOCTU HAYUHBIX TOJIOYKEHUH, BBIBOJOB M DeKOMeHJalii B
gucceptariioHHo pabote K. B. MopTuHa sB/sSeTCS BBICOKOW M TMOATBEpPKAAeTCs
COBOKYITHOCTBIO TEOPEeTUUYECKHUX, SKCTIePUMEHTA/IbHbIX U MPaKTHYeCKUX apryMeHTOB.
O60CHOBAHHOCTL 06€CTIeUNBAETCS CJIe/IYIOIIMMHI K/TFOUeBbIMU aCTIeKTaMM:

- IIpUMeHeHWeM B [MUCCEepPTALMOHHOM HWCC/Ie/JOBaHUM UHTEe/UIEKTYaIbHOIO
MaTeMaTUueCcKOro arirapata Ha OCHOBe I'yOOKUX HEMpPOHHBIX CeTell U MeTOJIOB,
a/leKBaTHBIX TIOCTAB/IEHHBIM U PeIlleHHBIM 3aflauaM;

- COBMaJieHHeM TIONMyUeHHBIX TEOPeTUUeCKHX OLIeHOK M SMIIUPUYeCcKHUX
pe3y/bTaTOR TIPOBEIEHHOr0 UCC/IeJOBAHNS,

- CXOXKeCTBI0 pe3y/ibTaToB pUMeHeHHs pa3paboTaHHbIX Mo/lesiel U airOPUTMOB, C
pe3yJibTaTaMi, OITMCAHHBIMH B JIMTEPATyPE;

- J0CTaTOUHOM anpobalivei pe3y/IbTaTOB BhITIOJHEHHBIX UCC/IeJOBAHUM.

Odopmnenne pguccepranuu, ny0d/MKayuu, anpodamusi, Ccojep)KaHue
aBTopedepara

[ucceprauuss HamucaHa TeXHUYECKW TPAMOTHBIM — SI3bIKOM,  JIOTIOJTHEHa
HeoOXOJUMBIM KOJTUYeCTBOM PUCYHKOB, TaOJIHL] M MPUIOKEeHUH. ['1aBel JuccepTalyun
B3aMUMOCBsI3aHbl MEXXTy COOOM.

ITo Teme gucceprauuu onybmkoBaHo 20 paboT, B TOM UHCIIe:

- 5 CcTared B BeIyLUX PeljeH3uPyeMbIX M3/1aHusIX u3 nepeuds BAK.

- 4 cTaThy MPOMH/EKCUPOBaHbI B MeXKTyHapoaHou 6aze SCOPUS.

- 6 cTaTel B perjeH3UpyeMbIX H3JaHUsIX.



- crmemano 11 [OK7IamoOB Ha HayYHBIX MEXAYHApPOIHBIX U BCEPOCCHUCKUX
KOH(EPEeHITHUIX.

- TIOJIy4€HO 5 CBUJIETEIIBCTB O FOCYIaPCTBEHHOU PETUCTPALMK IIPOrpaMm a1t OBM.
Anpobarust paboThl MPOBOJIUIIACE HA Pa3IHYHBIX KOH(pepeHuusx ¢ 2023 mo 2025 rofx,
colepkaHue aBTopedepara II0JIHOCTBIO COOTBETCTBYET CONEPIKAHUIO IUCCEPTALIMHN.

3amMeyaHus M0 AUCCEPTALMOHHOM padoTe

L B pabote He mnpuBeneHbl KOJIUMYECTBEHHBIE KPUTEPHUHU, OIpEAeNSrolre
«XOPOIIIYIO» U «HEIPUEMIIEMYIO» MApPKUPOBKY. PeKOMeHlyeTcsl B NalbHENIIEM BBECTH
METPHUKHU YATAEMOCTH, YTOOBI 00ecriedyuTh OO BEKTUBHOCTH OLICHKH.

2. W3 marepuana JuccepTalliil HE BIIOJHE SICHO, KaKMM 00pa3oM, cucTema
TEXHUYECKOI'0 3PEHUs] UJIeHTHUPUIUPYET OOBEKT B I0JIe 3pEeHUS Kamepbl KaK Je(eKT.
JpyruMH ClIOBaMH, KaK CUCTEMA pa3indyacT KPUTHUECKU BAKHBINA T1ePEKT - MPOJOJIBHYIO
TPELIUHY OT HaparuHbl WX OT JIFO0O0T0 JIpyroro apredaxTa, MOX0kKero Ha TpeIuHy?

3. He BmosHe sicen mepedeHb BbIABIsAeMbIX jgedektoB (ctp. 121). XoTa
3a5BJICHO, YTO CUCTEMa aaiTUPYETCs] K HOBBIM jieekTaM Oe3 MOTHOTO nepeo0ydeHus,
He IIPeJICTaBIeHbl SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PaHee He BCTPEUABIIMXCS KJIAaCCOB
nedexTos.

4. Ctp. 95 — «llentp ™maccel jgedexrta» MUCAaTb HE COBCEM KOPPEKTHO,
npaBuiibHee ObUIO OBl  «IIEHTP MacCchl IUKCEIbHOW 005acTH  M300pakeHus,
COOTBETCTBYIOLIEH TePeKTy.

5. VYTBepxmaeTcs, 4To cucrema padoTaeT HpU CKOPOCTH JO0 2 M/C, HO He
II0OKA3aHO, KaK MEHSIOTCS METPUKHU KauyecTBa MPH Pa3IUYHBIX CKOPOCTSIX.

6. M3 wmarepuana JuccepTaliid HE BIIOJHE SICHO, HAa OCHOBAaHUM KaKHX
coobpaxenuit ObuT BBIOpaH 00bekTHB MVL-KF0818M—12MP. Ilpu ommcaHuu ero
XapaKTepUCTUK ObLTO ykazaHo pazpemenne 40962160, 94To OOBIYHO XapaKTEPHO IS
MaTpull BUJIeoKaMephl. ITO He omubdKa?

7. He yxazanel TpeOOBaHMS K XapaKTEepPUCTHUKAM KOMITOHEHTOB CHUCTEMBI
TEXHUYECKOr0 3peHus U KaHaoB cBs3U. KakoBa Obl1a peasibHasi CKOPOCTh BUIEOMOTOKA
B IIpouecce 1e(peKTOCKOITHH B YTCHUS MapKUPOBKH?

g. He mpoBezieHa olieHKa TUCTOPCHM ONTHYECKON CUCTEMBI U €€ BIUSHUSI HA
TOYHOCTL OIpPENEeIeHUs TIeOMETPUUYECKHX I1apaMeTpPOB BBIIBICHHBIX e(EKTOB W
MapKHPOBOK;

9. W3 maTtepuana auccepraldyd HE BIOJHE SICHO, TIPU KaKWX TeMIlepaTypax
MOXKeT paboTaTh CHCTeMa TeXHH4Yeckoro 3penus? He mpuBeneHbl HaHHLIE 10
CTaOMIBHOCTH PabOTHI KaMepbl, O0BEKTHBA U MUKPOKOHTPOJIIEPA B IIPOU3BOICTBEHHBIX
YCIIOBHUSX.



Hecmotps Ha ykasaHHble 3aMeudaHMsi, pe3ysbTaTbl HCCIeNoBaHUS MopTHHA
KoHcranTuHa BragumupoBuda npefAcTaBIsSIFOT HAYYHbBINH W MPaKTHYeCKUH WHTepec s
crienuanucToB. MitoroBoe BreyarieHue o padore — MoJ0KUTEITbHOE.

3akjovenune

Hucceprannonnas pabora Mopruaa Koncrantuna Bragumuposuda «Pa3zpadorka
METOAUYECKOr0, MaTeMaTHYeCKOro, MPOTPaMMHOTO, TEXHHYECKOro U MPUOOPHOro
oOecIieYeHns] CHCTEeMBbl KOMITBIOTEPHOIO 3PEHHUST Ui CUYUTHIBAHUS MAapKUPOBKUA U
OOHapyXKeHUsI TOBEPXHOCTHBIX Je(eKTOB MeTaIoNnpoKaTay, IpeJCTaBlIeHHas Ha
COMCKaHHe YYEeHOU CTEIEHU KaHIUAaTa TEXHUYECKUX HAyK I10 CHelUaAIbHOCTH 2.2.8 —
«MeToapl U MPUOOPHl KOHTPOJISI W JUACHOCTHKHA MaTepUajoB, H3JCIIHH, BEINECTB |
IPHUPOIHOU Cpenbl» COOTBETCTBYET T. 9-14 «llonokeHus O NPUCYKICHUH YUYEHBIX
CTEIeHEN», yTBEPXKACHHOTO ITIOCTaHOBJIeHUEM MpaBuTenbcTBa PO No842 ot 24.09.2013
r. Couckarens Moptun KoHcrantuH BiaguMupoBUY JIOCTOWMH MPUCYKICHUS YICHOR
CTEIeHH KaHAu1aTa TEXHUYECKUX HayK I10 cennanbHoCTh 2.2.8 — « MeToab!l 1 TpruOophI
KOHTPOJIA U JUArHOCTUKU MAaTEPHaJIoB, U3/ICTUH, BEIIECTB U TIPUPOTHOU CpeIbI»

OduunajbHbIil ONMOHEHT:

[Tpodeccop xadenapsr «MexaTpoHHKa M TEXHOIOTHYECKHAE H3MEPEHUS
OI'bOY BO «TamMb0BcKkuil rocy1apCTBEHHBIH TEXHUISCKHUH YHUBEPCUTET
JIOKTOP TeXHUYECKUX HayK, Ipodeccop
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