OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MEKPO- 1 HAHOCHCTEMHON TEXHHUKH

MuHuCTEPCTBO HAYKH M BbicHIero odopasosanusi Poccuiickoii @enepaunu

WBAHOBCKUM 'OCYJAPCTBEHHBIA YHUBEPCUTET

Kadenpa dynnamenTanbHOM GU3UKH 1 HAHOTEXHOJIOTHIA

OZOBPEHO:
PykoBoaurens Ol
A.U. AnexcannpoB

(monuch)

28 aBrycra 2024 r.

Pabouass nporpaMma QM CIUILIHHBI

MarepuanoBeieHHE HAHOCTPYKTYPUPOBAHHBIX MATEPHUAIIOB

VYpoBeHb BbICIIETO 00pa30BaHUS: OakanaBpuaT

KBanudukanus BeITyCKHUKA! OakanaBp

HarmpaBnenue noaroToBKu: 28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAS TEXHUKA»
Hanpasnennocts (npoduib) Marepuasnsl MUKPO- 1 HAHOCUCTEMHON TEXHUKH

00pa3oBaTeNIbHOI MPOrpamMMBl:

HBanoBo



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MEKPO- 1 HAHOCHCTEMHON TEXHHUKH

1. Iles1n 0CBOCHHUSA THCIUILINHBI

[lenssMu OCBOEHUs NUCUMIUIMHBI «MaTepuanoBeeHue HaHOCTPYKYTPUPOBAHHBIX MAaTE€pPUATIOB)
SBIISIIOTCS] U3YYEHHUE OCHOB MaTepHalIOBEICHHS, HEOOXOAUMBIX JIJIs CTICIIUATUCTA B 00JIaCTH TEXHOJIOTUU
MIPOU3BOJCTBA KOMIIOHEHT MHUKPO- U HAHOCTUCTEMHON TEXHHUKHU: CTPYKTYypbl MaTEpHaJIOB, BKIIFOYAs
HaHOPa3MEPHBIN YPOBEHb, YCIOBHH (POPMUPOBAHUS CTPYKTYPHI ITPpH (pa30BBIX MPEBPALICHUSIX, METOIOB
dbopMUPOBaHUS CTPYKTYpPbI C 3a/laHHBIMM CBONCTBaMH, METOJIOB HCIBITAHUN MaTepHalioB, BUAOB U
CBOMCTB KOHCTPYKIMOHHBIX MaT€pHajOB M MAaTEpUAIOB C OCOOBIMU CBOMCTBaMH, BUIOB M CBOWCTB
COBPEMEHHBIX HAaHOPa3MEPHBIX MaTEPHATIOB (ITOPOIIKOB, IPOBOJIOK, IJICHOK).

2. Mecto nucuunjinHbl B crpykrype OIl

JucuuiuinHa sABIsieTcs 00S3aTEeNIbHOW; OTHOCUTCS K 4YacTH 0Opa30BaTEeNIbHOW IPOrpaMMBl,
dbopmupyeMoil yuacTHUKaMH 00pa30BaTeIbHbBIX OTHOIIICHUM.

YcneumHoe OCBOEHHME JaHHOW JUCHMIUIMHBI OyAeT CHocoOCTBOBATH TOTOBHOCTH CTYIEHTOB K
OCBOECHMIO KypcoB «lIpuknannas mexanuka», «MeToapl aHaIM3a U KOHTPOJIS HAHOCTPYKTYPUPOBAHHBIX
MaTepuanoB», « KOMIIOHEHTBI MUKPO- M1 HAHOCUCTEMHON TEXHUKN», «HaHOMarepuaibl B 3JIEKTPOHUKEY,
«Du3rKa 4aCTUYHO YHOPSAIOYECHHBIX cpely, «DU3HUecKue CBOWCTBA TOHKMX IUIEHOK M METOAbI UX
nojsydyeHus», «OpraHudeckue IUIEHKM W MOHOCIOW», «Merposjorus, craHjapTu3anus U
cepruuxanus», «Dduznka MOBEPXHOCTH», «TE€XHOJIOTHMsS KOMIOHEHTOB MHMKPO- M HAHOCHCTEMHOMN
TEeXHUKN», «BBeieHne B HAHOTPUOOIOTHIO», MPOXOXKIECHUIO Y4eOHOW M NPEIJUIUIOMHON NpaKTHK,
Hay4YHO-HCCIIEeI0BaTeNbCKON paboTe, BbinoiaHeHuo BKP.

Jli1s OCBOEHHUS JAHHOM JUCLUIUIMHBI 00yYarOIIUNACS TOJIKEH:

3HaTh: OCHOBBI (PM3MKHU B 00JaCTH MEXAHUKU, TEPMOAMHAMUKH, DJIEKTPUUYECKH M MarHUTHBIX
SBJICHUH, (PU3MKM KOHJEHCUPOBAHHOTO COCTOSHUS, OOIIel U (PU3MUECKOW XUMHUH, OCHOBBI MaTEMaTHUKH
B YaCTH TEOPUM BEPOATHOCTEH, METOJbI IUIAHWPOBAHUSA W aHAIN3a SKCIEPUMEHTAIbHBIX JIAHHBIX,
OCHOBHbIC MH(OPMAIIMOHHbIE TEXHOJIOTUHU IO MOJYYEHHIO M aHalu3y MHQpOpMaluu, MojlydyaeMoil u3
cetu VIHTEepHET, NHKEHEPHOU rpaduKu.

YMers: OPOBOIUTH HAOMIONEHUS M M3MepeHHs (U3NYECKUX BEJIMYMH, XUMHUYECKHE
HKCIIEPUMEHTBI, MaTEMATUYECKUE PACUEThl, aHAJIU3 U 00pabOTKY SKCIEPUMEHTAIbHBIX JaHHBIX, TIOMCKU
uHpopManuu B ceTu MIHTepHET, CTPOUTh U YUTATh TEXHUYECKUE UEPTEXKH.

HMmeTh: mpakTUYECKUH ONBIT HAOMIOJEHUS U U3MEpeHMs] (PU3MYECKUX BEJIWYHMH, IPOBEICHUS
XMUMHUYECKHX HKCIEPUMEHTOB, MAaTEMAaTHYECKUX PACUYETOB, aHaJIM3a U OOpabOTKU IKCIEPUMEHTAIBHBIX
JTAaHHBIX, TOMCKa MHPOpMaAIUH B ceTu VHTEepHET, MOCTPOEHUS M UTEHUS] TEXHUUYECKUX YEPTEKEH.

CryneHT, mpUCTyNamuid K W3YyUYEeHUIO TUCIUIIINHBI, JOJDKEH 00JaaaTh 3HAHUSMH, YMEHUSIMH,
HaBBIKAMHM TPAKTUYECKOW JI€ATEbHOCTH, IOJYYEHHbIMH pPaHEE B XOJI€ H3YyUYECHHsS JUCIUIUIMH:
«Duzukay, «Maremaruka», «Mmxenepnas rpadukay, «MHDOpMaAnMOHHBIE — TEXHOJOTHUNY,
«IInanupoBanue U 006padOTKa PE3yIbTaTOB IKCIEPUMEHTOBY, «XUMHUSD», «DU3ndecKass XUMUs».

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHUsI 10 TUCHHUIIJIMHE
3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIMU B cooTBeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:
a) yausepcaibHbie (YK):



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 «HaHOTEXHOJIOTHH U MUKPOCUCTEMHAs TEXHUKa»
Marepuaibl MEKPO- 1 HAHOCHCTEMHON TEXHHUKH

YK-1. CnocoOeH oCcymecTBISITh MMOUCK, KPUTHIESCKUN aHAJIU3 U CHHTE3 MH(POPMAIINH, TPUMEHSThH
CHUCTEMHBIN TOJIXO0/1 JUIsl pELIECHUs TOCTaBJICHHBIX 3a/1a4

0) obmenpodeccuonansubie (OIIK): Her
B) npodeccronanpueie (I1K):

[1IK-1. Cmnocoben OCYILECTBIISATh NMPO(ECCHOHAIBHYIO JESITEeIbHOCTh C YYETOM 3HAHHUU
TEOPETHUYECKHUX U IMPHUKIJIAJHBIX OCHOB MaTepHAIOBEICHHS, MUKPOMEXaHHUKU M COIIPOMATa.

[1K-2. CnocobeH mpoBOIUTH MNPO(PECCHOHANBHYIO AEATENIBHOCTh IO KOHTPOJIO CTPYKTYp H
CBOMCTB MaTepraJioB 1 KOMIOHEHTOB MUKPO- M HAaHOCHCTEMHOM TEXHHKH.

[1K-3. CrocobeH BbIOMpaTh W NMPUMEHSATh HA MPAKTUKE METOIBl M CPEICTBA IJIAHUPOBAHUS U
OpraHM3aluHi HMCCICAOBAaHUNH W Pa3pabOTOK, METOIbl MPOBEACHUS SKCIEPHUMEHTOB W HaOIIOICHHIA,
0000m1eHust 1 00paboTKN NH(OPMAITHH.

3.2. IlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIHKATOPAMU JTOCTH:KeHUs GOpMUPYeMbIX KOMIeTeHIH

B pe3ynbrare 0CBOGHUS TUCLMITIIMHBI 00YYatoLUics JOIKEH:

3HaTh:

— 3HaTh METO/bI [IOUCKA, KPUTHUUYECKOI'O aHAIM3a M CUHTE3a MH(OpMaIMK, CUCTEMHOTO 0X0/1a
JUTSL pelieHus 3a7a4 B oonactu marepuanosencuus (YK-1);

— CoBpemeHHble MH(QOPMALMOHHBIE TEXHOJIOTMM JAJs IOMCKA aKTyaJlbHOW HH(OpManuu B
obmactu wmarepuanoseaecnus (Yandex Browser, DBC "Yuuepcuterckas Oubamoreka on-line”,
6ubnuorpaduueckue 6a3bl JaHHBIX Poccuiickuii naaekc HayuHoro nutupoBanust (PUHLI), Scopus, Web
of Science), opranuzanuu BuACOKOHPepeHnuit  (Z00M), TMOATOTOBKH JOKJIAIOB U MpPE3EHTAIUN
(maket oducHbIx nporpamm Microsoft Office, onnaitn-oduc Google Docs) (YK-1);

— 3HaTh OCHOBHBIE TEPMHHBI M TOHATHS MaTEPHAJIOBEJCHHS, OCOOEHHOCTH CTPYKTYpHI U
CBOICTB MaTepuaoB pa3uuHoro GyHKIMoHansHoro HasHauenus (I1K-1);

— 3HaTh YCTPOMCTBO OOOPYMOBaHMS M METObI TMPOBEICHUS W3MEPEHUN W HAOMIOICHUA B
oOnacT MarepuanoBeieHus (Meramaorpaduyeckuii M TEpMHUUYECKHH aHalu3 CIUIaBOB, T€pPMUYECKas
00paboTKa, MEXaHWYECKHE HCIIBITAHMUS), OCYIIECTBISATh KOHTPOJb CTPYKTYPBI U CBOMCTB MaTepHAIIOB
(IK-2, TIK-3);

— 3HaTh COBPEMEHHbIE MIPOIPaMMHBIE CPEACTBA I 00pabOTKH U MpPEICTaBICHUs pe3yIbTaToB
HaOMOICHU U M3MepeHuii B obiactu matepuanoseaenus Origin/OriginPro (trial version), NEXSYS
ImageExpert Pro , DG Analyzer , JMicroVision (ITK-2, ITK-3).

Ymersn:

— NpPUMEHATh Ha MPAKTUKE METOMAbI MOUCKA, KPUTHUECKOrO aHalu3a M CUHTe3a MH(OpMaIuH,
CHCTEMHOTO TIOJIX0/1a JIJIs pEIIeHus 3a1a4 B 001actu marepuaioseaenus (YK-1);

— MHCIIOJIb30BaTh OCHOBHBIE TEPMHUHBI U IMOHATUS MaTepHAIOBEICHHs, 3HAHUS OCOOCHHOCTH
CTPYKTYpbl U CBOMCTB MaTepuajoOB DPAa3IMYHOrO0 (PYHKUHOHAJILHOTO Ha3HAYEHUS MpHU IPOBEICHUU
naboparopubix uccienoBannit ([IK-1);

— OKCIUTyaTHpOBaThb O0OpyJIOBaHME M MPUMEHATh Ha MPAKTUKE METOJbl IMPOBEIEHUS
U3MepeHuil W HaOMoJeHUH B 00NacTH MaTepualioBeNeHHs (MeTaiorpaduyeckuii M TepMUYECKUN
aHaJINW3 CIUIaBOB, TepMHUYecKas oO0padoTka, MEXaHMYECKHWE HCIbITaHUs), OCYIIECTBISATh KOHTPOJb
CTPYKTYpHI 1 cBoWcTB Matepuanos (I1K-2, [TK-3)
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— MHcnonb3oBath coBpeMeHHble WHGOPMAIMOHHBIE TEXHOJOTUU  JUId TOHCKA aKTyalbHOU
uH(popMalui B OONACTH MaTepUANOBEACHHS, HCKaTh HHPOpMmanmio B Oubmmorpaduueckux 6azax
JTAHHBIX, OPraHU30BBIBATH U YYAaCTBOBATh B JIMCTAHIIMOHHBIX BUACOKOH(MEPEHLHMSX, MOATrOTaBIUBATH
JOKJIAJIbI U DJIeKTpoHHbIe npe3eHTaruit (YK-1);

— OOpabatbpiBaTh U MPEICTaBIATh pPE3YyJIbTaThl HAONIONEHUNH W H3MEPEHUH C MOMOIILBIO
COBpEeMeHHBIX nporpamMMHbix cpeacts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro ,
DG Analyzer , JMicroVision (ITK-2, TTIK-3).

Baanern:

— CIIOCOOHOCTBIO OCYIIECTBIATh TIOMCK, KPUTUYECKHH aHalmM3 M CHHTE3 HH(OOpMAIHH,
OPUMEHATh  CUCTEMHBIH  MOAXOJN  JUIsl  peleHus 3agad B o0JacTH  MaTepUallOBe/ICHUS
HAHOCTPYKTYypupoBaHHbIX MatepuaioB (YK-1);

— CIIOCOOHOCTBIO HCHOJB30BATh OCHOBHBIE TEPMHHBI M MOHSATHUS MaTepUAJIOBE/ICHUs, 3HAHUSA
OCOOEHHOCTH CTPYKTYpPbl M CBOWCTB MaT€pUalOB PA3IMYHOrO (PYHKIMOHAJIBHOTO HAa3HAUY€HUS IIpU
npoBeaeHun JabopaTopHbeix ucciaenaoBanmii (ITK-1);

— CIOCOOHOCTBIO JKCIUIyaTHpOBaTh OOOpYJOBaHME M IMPUMEHATh HA IPAKTUKE METObI
IpoBeIeHUsT M3MepeHuil M HalmoneHuil B o0sacTH MarepuaioBeAeHUs (MeTauiorpadguueckuii u
TEPMHUYECKUN aHaJIu3 CIUIAaBOB, TepMHUEcKas oOpaboTKa, MEXaHMYECKHE MCIIBITAHMs), OCYLIECTBISAThH
KOHTPOJIb CTPYKTYPbI M CBOMCTB MaTepUaoB, COCTABIIATh OTYETHI O pe3yibTarax uccienoanuil (I1IK-2,
[1K-3)

— HaBbIKAMM TPUMEHEHHUS COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTHMU I IOHCKA
aKTyaJbHON WHpOpMANUU B 00JIACTH MaTepHaIOBEICHHs, HCKaTh HH(OopMaIio B Onbimorpadhuaeckux
0a3ax [JaHHBIX, OpPraHM3allMd M YYacTUS B JAUCTAHIMOHHBIX BHJICOKOH(EPEHUMSIX, IOATOTOBKH
JIOKJIaJI0B M AJIEKTPOHHBIX mpe3enTanuit (YK-1);

— HaBbIKaMM OOpabOTKM W aHaiu3a pPe3y/bTaTOB HAONIOJCHMM M HM3MEPEHUH C MOMOILBIO
COBpPEeMeHHBIX nporpaMMHubix cpeacts: Origin/OriginPro (trial version), NEXSYS ImageExpert Pro ,
DG Analyzer , JMicroVision (ITK-2, TTK-3).

4. O0beM U coep:kaHue TUCHUTITUHBI

O6wem muctuminHbl coctaBiset 10 3adeTHsix equnmuil (360 akageMuyeckux yaca)

4.1. Conep:kanue NQUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH U
TPYA0EMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOT0 THIIA

OO0beM MHOW KOHTAKTHON pabOThl M CaMOCTOSITENbHON paboThl 00yYaromerocs mo AUCIUIIIMHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEIHLHOM MPOTPaMMBI.

Ne Bunsl 3aHATHNA, UX DopMBI TEKYLIETO
i/ Paznenbr (Temsr) o0beM (B ak.uacax, 1mo KOHTPOJI YCIIEBAEMOCTH
li§ JTUCIUTLTAHBI o ouHOM popme (o ouHoit popme
§ o0OyueHus) oOy4eHus)
3 3ansatus | 3aHATUA
© JIEKIIOH | CEeMHHAp- ®opMbI TPOMEKYTOUHOM
-HOTO CKOTO aTTecTaluu
TUTIA TUTIA
Beenenue 4 2 2 mpakT. | BXoaHas auarHocTHka: Tect
3aHITHE | C MOCJIEIYIOIIUM
00CyX/IeHUEeM pe3yJIbTaTOB.
1 CtpoeHue u CTpyKTypa 4 8 8 mpakT. | ONMOPHBINA KOHCIIEKT
MaTepHaJIOB 4 naGop. | Marepuaisl NpaKTHUECKUX
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3aHATHE | 3aHSTUM.

2 | MexaHu4ecKre CBOHCTBA 4 10 6 nmpakT. | ONOpPHBIN KOHCIIEKT

MaTepHaJoB 3aHATHE | Marepuanbl NPaKTHYECKUX
8 mabop. | 3aHATHIA.
3aHATHE

3. | 3akoHomepHOCTH (pOpMHUPOBAHUS 4 14 12 npakt. | OnopHBIN KOHCIIEKT
CTPYKTYPBI KPUCTAIUTHYECKHX 3aHATHE | Marepuanbl NPaKTHYECKUX
MaTepuasoB 12 nmaGop. | 3aHATHI.

3aHATHE
HroroBast koHTpoOJIBHAS paboTa 4 0 4 nmpakt. | KonTpoawsHas pabora
3alura OT4ETOB 3ansatue | OTyeTsl 1O J1IAOOPATOPHBIM
mo  yjabopatopHeIM  paboTam 10 mabop. | paboram
HTorosasi KOHTpOJIbHASA paboTa 3aHATHE
IlonBenenue v aHanus 4 0 2 MpaKT.
pe3yIbTaTOB OCBOCHUS 3aHATHE
JUCIUILTAHBI
Htoro 3a cemecTp 34 34 mpakT. | DK3amMeH
3aHSATHS
34 mabop.
3aHSTHS

4 Tepmuueckas 1 XUMHKO- 4 6 2 npakT. | OnopHBINA KOHCIIEKT
TepMHuueckas 0opaboTka 3aHsATHEe | Marepuanbl NPaKTUYECKUX
METAJIJIOB U CIUIaBOB 16 naGop. | 3aHATHIL.

3aHATHI

5 | KoncTpykumoHHsle u 4 16 2 npakT. | ONOPHBINA KOHCIIEKT
WHCTPYMEHTAJIbHBIE MaTEPUAITbI 4 nabop. | Marepuainbl NPaKTHYECKUX

3aHATHM | 3aHATHM.

6 | Marepuainsl ¢ 0COOBIMU 4 14 8 mpakt. | ONMOpHBINA KOHCIIEKT
(bu3n4eCKUMHU CBONCTBAMHU. 3anaTuil | Marepuanbl NPaKTHUECKUX
Hanomarepuasbt 4 nabop. | 3aHATHH.

3aHATHUSA
HToroBasi KOHTpOJIbHASA paboTa 4 0 2 mpakt. | Konponbhas pabota
3almuTa OT4ETOB 3anaruil | OTueTsl 1Mo J1a0OPaTOPHBIM
1o J1a0opaTopHbIM paboTam 8 nabop. | paboTam.

3aHATHI
ITonBenenue 1 ananns 4 0 2 TMpaxKT.
pe3yJIbTaTOB OCBOCHUS 3aHATHE
JVCIUATUTHHBI

Hroro 3a cemectp 36 16 npaxT. OK3aMeH.

3aHSATHS

32 nabop.

3aHSATHS
HUTOI'O: 186 yacoB 70 50/66
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4.2. Pa3BepHyTO€ ONUCAHNE COJEPKAHUA TUCUMILIMHBI M0 pa3aesam (TeMam)

Beenenne. Bpenenue B npoOseMaTHKy IUCLMILIMHBI, IIpeJCTaBlieHHMe paOoueil mporpaMmsl,
OCMBICIICHHE TPeOOBaHWI K OpraHU3alMH Ipolecca OOydeHHs, caMOCTOSTEIbHONH pPaboThl U (GopMm
aTTECTALUN.

Pasgen. 1 Crpoenne m crpykrypa MmarepuaiaoB. CTpoeHHE M CBOWCTBAa KpPUCTAJLJIOB.
OnemenTsl Kpuctamuiorpaguu. Tumsl cBsi3el U Kpuctaumyeckue CTpykTypbl. CTpoeHHe U CBOWCTBA
peanbHbIX KpuctayuioB. Toueunsle aedexktsl u auddysus B kpucramwiax. Jucmoxammu. Metoabl
W3Y4YEHHUs] CTPYKTYPBI CILIABOB.

Pa3zgen 2. MexaHu4yeckHe CBOHCTBAa MaTepUAJOB. YIpyras M IUlacTHuYecKas jaedopMarius.
3akonbl ynpyroctd I'yka. . IlmactudyHOCTH KpucTayuioB. TpemMHbl M MEXaHUKA Ppa3pyLICHUs
kpuctamwioB. Kraccudukanus MexaHndeckux ucnbsiTaHuid. J(uarpamMma nedopmanuu mpu pacTsKEHUH.
Teepnocts 1o bpunemnto, no Poksemny, mo Buxkepcy. MukporBepaocts. YaapHas BSI3KOCTb.
YcTanocTs ¥ U3HALIMBAHUE.

Paznen 3. 3akonomepHocTH (GOpPMHMPOBAHHMSA CTPYKTYPbI KPHCTAUIMYECKHX MATEPHAJIOB.
Xumuueckui, (ha3oBbI U CTPYKTYpPHBINA cOcTaB cruiaBa. [loHsTue ¢a3pl. Pa3el — TBEpAbIE PACTBOPHI.
®da3bl — xumudeckue coequHenus. IlpaBuino ¢a3 I'nd6ca. Poct kpuctamnon. da3oBbie U CTPYKTYPHbBIE
IIpEBpallleHUs] B KpUcTauiax. Tepmuueckudl aHamu3.  Jmarpammsel coctosHus. [lnmactuyeckas
negopmanus U peKpUcTaUIM3alys METaJIOB U CIU1aBoB. KOMIOHEHTHI U (a3bl B CIIaBax ejle30 —
yraepoa: (epput, ayCTEeHHT, LEMEHTUT, Tpadwur. IIpeBpamieHuss B CILUIaBaX CHUCTEMBI KEJIE30-
uemeHTuT. [lepaut.

Pasznen 4. Tepmuueckass ¥ XMMHKO-TepMHUYecKasi 00padoTka MeTalJIOB U CIIaBOB. Teopus
TepMU4ecKoil 00paboTku cru1aBoB. CTPYKTYypHbIE MPEBPALICHUs IPH TEPMUUECKOM 00paboTKu cTaliell.
OcHoBHbBIE BHJIBI TepMHUECKON 00paboTku cranel. [lpakTtuka Tepmuyeckoil oOpaOOTKH. XHMMHKO-
TepMuieckas 00pabOTKa CTaJIu U CIUIABOB.

Pa3znen 5. KoHcTpyKIIMOHHBIE H MHCTPYMEHTA/IbHbIe MaTepuaJibl. CIIaBbl Ha OCHOBE XKelle3a.
Cranu u 4yryHsl. BiusiHue Jerupyronmx 3J1€MEHTOB Ha PAaBHOBECHYIO CTPYKTypy cTanu. CruiaBel Ha
ocHoBe Menu. CriaBbl Ha ocHOBe amtoMuHusA. CrutaBbl Ha ocHOBE MarHus. CrijiaBbl Ha OCHOBE THUTAaHa.
AHTHU(QPUKLIMOHHBIE CIJIaBbl HA OCHOBE 0J10Ba. TpHOOTEXHUUYECKUE U CMAa30YHbIE MAaTepUAIIbI.

Paznen 6. DaexkrporexHmueckne Mmatepuajbl. Hanomarepuajbl MarHuTHble MaTepHalbl.
[TpoBogHMKOBBIE MaTepuaibl. [1oMynpoBOJHIKOBBIE MaTepuanbl. TBepable TUAIEKTPUKH (IU1acTMacca,
Kepamuka, crexia). Hanowactuusl. Yrieponnsie HaHoTpyOku. HanonpoBonoku. HanoBonokHa.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHHI

TpanuionHbsie  00pa30BaTEIbHBIC TEXHOJIOTHH: KJIAaCCHYECKOe JICKIIMOHHOE OOydeHue
(JeKIMOHHBIE 3aHSTHS), 00YYECHHUE C MMOMOIIBIO YYeOHOH KHUTH (CaMOCTOsTENbHAsL paboTa), 00y4eHHe ¢
MIOMOIIIBIO CHCTEMbI MAJIBIX TPy (IIPU MPOBEACHUH JTA0O0OPATOPHBIX U MPAKTUYCCKUX 3aHATHH ),

HNudopmMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUHU: TEXHOJIOTHH CMEIIAHHOTO
0o0y4eHus, BKIIOYAIOIINE B CeOs:

— mnpoBeneHue He MeHee 20 % JEKIMOHHBIX M TMPAKTUYECKUX 3aHATHH, 3allUTa KYPCOBBIX
NPOEKTOB B OHJIAMH-pexxnMe B popMme BHICOKOHDepeHImii Z0om,

— TOpUMEHEHHE CICIUATU3UPOBAHHBIX MAKETOB JUIS MOJYUYCHHUS aHAIN3a YKCIIEPUMEHTAIbHBIX
JIAHHBIX U TIOCTPOCHHS dKCIIEpUMEHTaIbHBIX 3aBucumocteit ( Origin/OriginPro (trial version), NEXSYS
ImageExpert Pro , DG Analyzer , JMicroVision) npu BeimonHeHHH He MeHee 20% 1a00paTOPHBIX
pabor;

— MOMCK aKTyaldbHOW HHpopMmanuu B WHTepHeTe MpH caMOCTOSTENbHON paboTe mnpu
HOATOTOBKE K TPAKTUYECKUM 3aHATUSAM U PadOTe 10 KypCOBOMY IPOEKTY C MCIOJb30BaHueM Yandex
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Browser, DBC "VYuuBepcurerckas Oubamoreka on-line”, oOubmuorpadpuyeckre 0a3bl JaHHBIX
Poccuiickuit unaexc nayunoro nmutuposanus (PMHLI), Scopus, Web of Science.

— odopMIIeHHe W TPEJCTaBICHNE JIOKJIAI0OB Ha 3aJaHHBIC TEMbI IPU CAMOCTOSTEIBHOW paboTe
IIPH TIOJITOTOBKE K TMPAKTUYECKUM 3aHSATUSM B paboTe M0 KypCOBOMY MPOEKTY C MOMOIIBbIO O(PHUCHBIX
nporpamm Microsoft Office u  omnaiin

6. YuyeOHO-MeTOoIHUYeCKOE 0O0ecneueHHe CaMOCTOSITeIbHOMH PadoThl 00y4arOIIMXCS

OcHOBHOW ¢cnoco0 OpraHu3all CaMOCTOATENbHON paboThl CTYAEHTOB — CaMOCTOSATENbHAs
MOJATOTOBKA K BBITIOJHEHUS MPAKTUYECKUX pabOT MO0 METOJUYECKHM yKasaHusM. IIoJHOCTBIO Bech
METOAMYECKH MaTepual 1O OOECIEYEHUI0 CaMOCTOSTeNbHOW pabOThl CTYACHTOB IPUBEICH B
[Tpunoxxenun 1 k PIL.

7. XapaKTepuCTHKA OIEHOYHBIX CPEACTB JJsl TEeKYIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOUHOH aTTecTANMU 00YUYAIOIIMXCS M0 TUCHUIJINHE

CucremMa KOHTpPOJIA IO KypCy BKJIOYAET: BXOJAHOM KOHTPOJIb; TEKYIIUHA KOHTPOJIb,
IIPOMEXKYTOUHBIM KOHTPOJb 3a MaTepuan 3 ceMecTpa — 3K3aMeH, KypcoBas padoTa U HUTOrOBBIN
KOHTPOJIb Ha MaTepuai 4 cemecTpa — dK3aMeH.

B Tekymem KOHTpoJ€ HCIOIB3YIOTCS IIPOBEPKA OIOPHBIX KOHCIEKTOB W MaTepHalloB
MPaKTUYECKHUX 3aHATHHA U OTYETOB 110 JAOOPATOPHBIM paboTaM. B KOHIIe KaXK0ro ceMecTpa MUIIeTCs
UTOTOBasi KOHTPOJIbHAS pab0oTa, KOTOpasi OICHUBACTCS IO MATHOAUILHOM MIKaJIe.

[lepen xaxabIM J1aOOpaTOPHBIM 3aHSATUEM BEIETCS OMpOC-IOoMyck kK pabore. CTyaeHT o0s3aH
MoKa3aTh 3HAHMWS HEOOXOIUMOTO TEOPETHYECKOTO MaTephajlia U METOIuK wuccienoBanuid. [locne
KOKIOW MPAKTHUECKON padOThI CTYICHT MUIIET OTUYET U 3allMIIAeT ero nepes MpernoaaBaTreieM.

Jlonyck Ha 3K3aMEHbl MPOUCXOAMT MPH HAIUYUM  OTYETOB MO JabOpaTOpHBIM paboTaM U
MOJIOKUTEIHHON OLIEHKH 32 UTOTOBYIO KOHTPOJILHYIO pabOTy 3a CEMECTP.

DK3aMeHBbI MPOXOAAT YCTHO. bBuieTsl x3amMeHa cojepkatr OAuH TEOPETHUECKUN BOIIPOC U OJTHO
npakTHdeckoe 3amanue. Kaxmoe 3amaHue oOIeHHBaeTcs MO mnaTuOanbHON mikane. Mcmome3yrorcs
CJIEIYIOIINE KPUTEPUU OIICHKHU:

«S» — CTYACHT IIOJIHOCTBIO PACKPBIBACT TEMY BOIIPOCA, CAMOCTOATCIIBHO U ITOJIHO OTBCYACT Ha
JOMMOJIHUTCIIbHBIC BOIIPOCHI, CBA3AHHLIC C TEMOM BOIIpOCa,
«4» — CTYACHT IIOJIHOCTBIO PACKPLIBACT TEMY BOIIPpOCa, HO 3aTPpyAHACTCSA OTBEYATH HaA

JOMMOJIHUTCIIbHBIC BOIIPOCHI, CBA3AaHHBIC C TEMOM BOIIpOCa; HJIM TEMA BOIIpOCa paCKphbiTa HC ITOJHOCTHIO,
HO CTYACHT YBCPCHHO OTBCYACT HA JOIMOJIHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpoOcCa.

«3» — CTYyIEHT HE IMOJHOCTBIO PAacKpbIBaeT TEMY BOIIpOCa W 3aTpPyAHSETCS OTBEYaTh Ha
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIPOCA;
«2» — CTYIEHT HE PACKphIBACT TEMY BOIMPOCA, MPOSBISICT HE3HAaHHWE O0a30BBIX TEPMUHOB U

MOHATHUI, HEOOXOAUMBIX JUIS PACKPBITUS TEMBI.

Omnenka 3a dK3aMEH CTaBUTCA Kak cpeqHeapruMeTHdeckoe OajloB 3a OTBETHI Ha dK3aMeHEe U
0aJuIOB 32 UTOTOBYIO KOHTPOJIBHYIO paboTy. Pe3ynbTar okpyriisercs 10 LeN0oro yucia.

Bompockl k 3K3aMeHy, NpUMEpBl MPAKTUYECKUX 337ad M MaTepUaIbl HTOTOBBIX KOHTPOJIEHBIX
pabot — B ponzae oueHouHsIx cpeacts ([Ipunoxenun 2).

KypcoBasi paborta mpencraBiseTcsi B BHJE YCTHOTO JOKJaJa ¢ DJIEKTPOHHOM Mpe3eHTanuei
MarepuanoB fokiana. [Io pe3ynbpraTam 10K a BEICTaBISETCS OLICHKA:

«5» — CTyJEHT TOJHOCTBIO PAaCKPBIBAET TEMY KypCOBOW pabOThI, CAMOCTOSITENLHO H TOJHO
OTBEYAET Ha JIOTIOJHUTEILHBIE BOTIPOCHI, CBSI3aHHBIE C TEMOW KypCOBOM pabOTHI;
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«4» —  CTYIEHT HOJHOCTHIO PAaCKpBIBAET T€MY KypCOBOIl palOThI, HO JelaeT OIIUOKU MpHU
OTBETAaxX Ha JONOJIHUTEIbHBIE BOIPOCHI, CBSI3aHHBIE C TEMOM KypCOBOI;

«3» — CTYIEHT HE MOJIHOCTHIO PACKPBIBAET TEMY KYPCOBOM pabOThI;

«2» —  CTyIEHT He MOATOTOBWJI JOKJIAX C DJIEKTPOHHON Npe3eHTaluedl WM JTOKJIaa He

COOTBETCTBYET TEME KypCOBO pabOTHI.
[IpumepHBbIE TEMBI KYpPCOBBIX pabOT coiepXkarcsi B METOAMYECKHX yKa3aHWsIX K paboueit
nporpamme aucturinibl ([Tpunoxenun 1).

8. YueOHO-MeTOIMYeCKOEe M HH(POPMANIMOHHOE 00ecniedeH e T CIHIIHHbI

OcHoBHasi yueOHasi IUTEepaTypa

1. Pxesckas, C.B. MarepuanoBenenue : yaeOHuk s By3os / C.B. PxkeBckas. - 4-¢ u3j., nepepad.
u jon. - Mocksa : Jloroc, 2006. - 424 c. : un.,rabn., cxem. - (HoBas YHusepcuterckas bubnuoreka). -

ISBN 5-98704-149-X ; To xe [ DneKTpOHHEIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=bhook&id=89943

2. MarepuanoBenenue : yuyebnoe nocoobue / FO.IL. 3emckoB, FO.C. Tkauenko, JI.b. Jluxadena,
b.M. KBamnuH. - BopoHex : BopoHeXCKH roCyJapCTBEHHbIN YHUBEPCUTET MHKEHEPHBIX TEXHOJIOT UM,
2013. - 199 c. - ISBN 978-5-89448-972-8 ; To »xe [DnekTpoHHBIN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=141977

3. MarepuanoBeneHue: mpakTukyM : yueoHoe mocobue / B.W. I'opoganuenko, b.1O. JlaBunenko,
B.A. Ucaes u ap. ; nox pen. C.B. PxxeBckoit. - Mocksa : Jloroc, 2006. - 276 c. : wi.,tabmn., cxem. - ISBN
5-98704-041-8 ; To xe [DMeKTPOHHEIHN pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=89915

4. MouceeB, O.H. MarepuanoBeaenue: yueOHoe mocodue mo jmaboparopueiM pabdotam / O.H.
Moucees, JL.IO. IlleBsipeB, I1.A. MBanoB ; mox o6mi. pea. O.H. MouceeBa. - Mocksa ; bepnus :
Hupext-Menaua, 2017. - 244 c. : un., cxem., Taba. - bubnuorp.: c. 12. - ISBN 978-5-4475-9139-7 ; To
ke [DNeKTpoHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=464215

JlonoiHMTeIbHAS y4eOHas JIuTepaTypa

1. Connues, FO.I1. Marepuanosenenue. [IpumeHeHre u BEIOOp MaTepuaioB : yueOHoe mocobue /
FO.I1. Connmues, E.W. bopzenko, C.A. Bonorxxanuna. - Cankt-Ilerepoypr : Xummzaar, 2007. - 200 c. -
ISBN 978-5-93808-140-6 ; To ke [DnekTpoHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=102722

2. Komapos, O.C. MarepuanoBenenne B mammHocTpoeHuu : yueOHuk / O.C. Komapos, JI.O.
Kepxxenuesa, I'.I'. Maxkaesa ; pen. O.C. Komaposa. - MuHck : Bemiimas mkomna, 2009. - 304 c. : uin. -
bubnmorp. B xH. - ISBN 978-985-06-1608-1 ; To e [ DneKTpOHHBIH pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=144216
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3. IOm-Pozepu, FO. BBenenue B dusnueckoe meramnoeacnue / 0. IOm-Pozepu ; mep. B.M.
I'mazos, C.H. 'opuH. - 6.m. : I3garenscTBO "Metamnyprus”, 1965. - 202 c. - ISBN 978-5-4458-5207-0 ;
To e [DnexkTpoHHbIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=222289

4. KoHCTpYKIIMOHHBIE CTaJIH M CIUIaBbl : yuyeOHoe mocobue / I'.A. BopoOneBa, E.E. CknagHoBa,
B.K. Epodees, A.A. Yctunona ; oz pen. I'.A. Bopo6seBoii. - Cankt-IlerepOypr : Ilonmurexnuka, 2013.
- 440 c. : cxem., Tabm. - bubmmorp. B kH. - ISBN 978-5-7325-1010-2 ; To e [ DneKTpOHHBIH pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=447615

5. Pyackoii, A.M. HanocTpykTypupoBaHHbIE MeTayuinueckue Mmatepuansl / AWM. Pynckoit ;
MunuctepctBo  oOpa3oBanusi U  Hayku  Poccuiickoit ~ ®enepaunn, Caskt-llerepOyprekuii
rocyJJapCTBEHHbIH MonuTeXHU4Yeckuid yHusepcuret. - Cankr-IlerepOypr : Hayka, 2011. - 270 c. : cxem.,
Wi, Tabm. - bubmmorp. B kH. - ISBN 978-5-02-0254588-6 ; To xe [DnekTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=362992

6. Munae, A.M. TepmoanHamuka B MaTepuajoBeleHUU : yueOHoe mocobue / A.M. Munaes,
JA.M. Moppnacos, H.b. bagupoBa ; MunucrepcTBo oOpazoBanust M Hayku Poccuiickoit ®enepanum,
®denepaabHOE rocyJapCTBEHHOE 010 DKETHOE o0OpasoBaresbHOe yUpexIeHUE BBICIIIETO
npodeccnoHaIbHOro obpasoBanusi «TaMOOBCKHMH TOCYHapCTBEHHBIM TEXHHYECKHH YHUBEPCUTET». -
Tamb60B : UznatensctBo ®I'BOY BIIO «TI'TY», 2015. - 80 c. : w1, Tadi., cxem. - bubmuorp. B kH. -
ISBN 978-5-8265-1460-3 ; To xe [ DneKTpOHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=444651

7. bere6a, H.B. Matepuanosenenue : coopauk 3amgay / H.B. bere6a ; denepanbHoe areHTCTBO
MOpPCKOTO M PEYHOro TpaHCHopTa, MOCKOBCKas TOCyJapCTBEHHas aKaJeMHs BOJHOTO TpPaHCIIOPTa,
¢mwman GT'BOYBO «l"ocynapcTBeHHBI YHUBEPCUTET MOPCKOIO U PEYHOro (hjoTa MMEHM aJMupaia
C.O. MakapoBa». - Mocksa : Ansraup : MI'ABT, 2017. - 12 c. - bubnuorp. B kH. ; To ke
[DneKTpOoHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=483789

8. lapudymmun, ®.A. MarepuanioBeJeHHEC W TEXHOJOTHUS KOHCTPYKIIMOHHBIX MaTEpUANIOB :
yuebHo-MeTouueckoe nocodue / ®.A. INapudymiun, P.II. Aronos, B.B. Kunskos ; MunucrepcTBo
obpazoBanusi u Hayku Poccum, PDenepalibHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
yupexkaeHue  Belcuiero  npodeccuoHanbHOro — obpazoBaHuMs — «KazaHCkuit  HalMOHAIBHBIN
HCCIIEI0BATENIbCKUI TEXHOJIOTUYECKUI yHUBepcuTeT». - Kazans : M3natensctBo KHUTY, 2013. - 248 c.
: UJ., Tab1. - bubnuorp. B kH. - ISBN 978-5-7882-1441-2 ; To xe [DneKTpOHHBIHN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=258639

9. AnennueBa, E.B. MarepuanoBenenne : koHcrekT jeknui / E.B. AmenndeBa, 1.B. T'uscora,
O.H. Koxyxuna ; MuHnuctepcrBo obOpa3zoBaHus U Hayku Poccuiickoit ®eneparun, denepanbHoe
rOCyJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTeIbHOE YUPEXKICHHE BBICIIETO TPO(ECCHOHATBEHOTO
oOpa3zoBanusi, TaMOOBCKHUIl rocynapcTBEHHBI TeXHMYECKHH yHHMBepcuTeT. - TamOoB : M3narenbcTBO
®I'BOY BIIO «TT'TY», 2011. - 139 c. : wi., Tabdmn., cxem. - bubdmuorp. B xH. - ISBN 978-5-8265-0997-5
; To ke [DnekTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=277958
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10. bonxoButnHOB, B.®. MetamioBenenue u tepmudeckas oopadorka / B.D. BoaxoBUTHHOB ;
pen. B. PxaBunckoro. - Mocka : MAIITU3, 1961. - 463 c. - ISBN 978-5-4458-4875-2 ; To xe
[DnexkTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=220316

Pecypcm I/IH(l)OpMaIIHOHHO-TeJ'IeKOMMyHI/IKaIII/IOHHOﬁ CEeTH «I/IHTepHeT»:
Cuctema D2JIGKTPOHHOM TOJJIEPKKH 00pa3oBaTelbHOrO mporecca «Moil  YHHBEPCHTET)
https://uni.ivanovo.ac.ru

[Tpodeccnonanbubie 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcurerckas oubimoreka ontaia»y Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnextponHas oubnuoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii kataor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

IIporpammuoe obGecnmeuyeHue: omepanuonHas cucrema Microsoft Windows, maker oguCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-6paysep Microsoft Edge u(wimm) Yandex
Browser, Zoom; Origin/OriginPro (trial version), NEXSYS ImageExpert Pro , DG Analyzer ,
JMicroVision.

9. MaTepHaJ’leO'TeXl{I/I‘leCKOG odecrneyeHue JAUCHHUITJINHBI

VY4eOHble ayIUTOPUH:

— JUIsl TIPOBEJICHUsI 3aHATUH JIKIIMOHHOTO THUIA C KOMILJIEKTOM CHEIMaIM3UPOBAHHON ydeOHOH
MeOenu W TEeXHMYECKUMHU CpelCcTBaMu OOyYeHMs, CHyKallUMH JJIs IpeJoCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayAUTOPHUH;

— JUIsl TIPOBEIEHHUS 3aHATUH CEMHHAPCKOIO THIMA, KOHCYJbTAIMi, TEKYIIEro KOHTPOJIS H
IPOMEXYTOUHOW  aTTeCTallMd, BBINOJHEHHUS KYPCOBBIX paboT  (IPOEKTOB) C  KOMIUIEKTOM
CHeUaIn3UpOBaHHON yueOHON MeOEIu U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUSI.

JlaGopatopusi, ocHallleHHast J1a00paTOPHBIM 000PYA0BAaHHEM, KOMIIJIEKTOM CIIELUATN3UPOBAHHON
y4eOHOM MeOeNn U TEXHUYECKUMH CPeCTBAMU 00YUEHHUS.

[ToMemienue A CaMOCTOATENBbHOM paboThI, OCHAIEHHOE KOMIUIEKTOM CIEeIHaTu3upOBAaHHON
yueOHOM MeOeny, KOMIIBIOTEPHOW TEXHMKOW C BO3MOXKHOCTBIO MOJAKIIOUeHUs Kk cetu «/HTepHeT» un
obecrneuenneM goctymna B DUOC.

JlemoHCcTpanMoHHOE 000py/lIOBaHUE U YYEOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUNa, 00eceynBaroIe TEeMaTHUECKUE UIUTIOCTPALlMU: TIEPCOHAIBHBIA KOMITBIOTEP, TPOEKTOP, FIKPaH

ABTOp paboueii nporpaMMbl JUCHUILUIMHBI. JONEHT Kadeapsl SKCIEPUMEHTAILHOU U
TEXHUYECKOHN (PM3UKHU, TOIICHT, KaHANIAT TeXHuYecKnX Hayk HoBukoB B.B.

[TporpamMmma paccMoTpeHa W yTBEpKIACHA Ha 3acemaHuu Kadenpsl GyHIaMEHTAIBHON (QU3UKUA U
HaHoTexHoJorui 28 aBrycra 2024 r., nporokoin Ne |

IIpuiaoxkenue 1. MeToandyecKkue YKazaHus 1J1s1 oﬁyqammnxcsl 10 OCBOCHMIO JUMCIIMIIJINHBI

Ipunosxkenue 2. @OHJ OLEHOYHBIX CPEICTB /IJIsl MPOBEAEHUN MPOMEKYTOUHOI aTTecTalnu
00y4aroIMUXCH M0 JUCHMILJIMHE.
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