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K.m.H., 0oy., [loocopnas C.B.

Pabouas mporpamma
HaHoTeXH0/10rMM 1 HAHOMATEPUAIbI

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOCTOSATETHHO YCTaHABIMBAEMBII 00pa30BaTEeIbHBIN CTAaHAAPT K CTPYKTYPE MPOrpaMM ITOJATOTOBKH HAYYHBIX H HAYIHO-
HeJarorn4ecKux KaJpoB B aCIUPAHType (aABIOHKTYPE), YCIOBUSAM UX Pean3allii, CPOKaM OCBOCHUS ITUX IPOrPAMM C YIETOM
paznnuHbIX GopM 00yueHHs, 00pa30BaTENbHBIX TEXHOIOIHI N 0OCOOEHHOCTEH OTJENBHBIX KATEropuii acmupaHToB (2{bIOHKTOB)
(npukas ot 17.03.2022 r. Ne 2-22)

CocraBiieHa Ha OCHOBaHUH y‘I€6HOF0 IJ1aHa:

1.3.8 ®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka nonynpoBOJHUKOB

1.4.2 AHanuTHYECKast XUMUS

2.2.3 TexHonorus 1 000pyROBaHUE IS IPOM3BOACTBA MATEPHAIOB M IPHOOPOB ANEKTPOHHON TEXHUKH
2.4.2 DIeKTPOTEXHUUESCKNE KOMIUIEKCHI M CHCTEMBI

2.5.7 TexHOMOTHH U MallIMHBI 00Pa0OTKH JaBICHHEM

2.6.1 MeramioBefeHue U TepMuyeckas 00paboTka METayIoB U CIUIaBOB

2.6.2 MeTamunyprust YepHbIX, IIBETHBIX U PEIKUX METAJJIOB

2.6.3 JIuteitHoe IPOU3BOJCTBO

2.6.4 O6paboTKa METaJIIOB JaBICHHEM

2.6.5 TIopomikoBas METALTYprus U KOMIIO3ULIUOHHbBIE MAaTEPUaIIbI

2.6.6 HanorexHonoruu u HaHoMaTepuabl

2.6.9 TexHonorus MeKTPOXUMUYECKUX IIPOLIECCOB U 3aIIUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHsSI TOTUIMBA M BHICOKOPHEPTETUYECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOIIpOMBITIIIIEHHAs ¥ He(Tera3ompoMBbICIIOBast T€OJIOTHS, Teo(QHU3UKa, MAPKIIEHIEPCKOE JIENI0 U TEOMETPHS HEIP
2.8.6 T'eomexanuka, pa3pylieHre TOPHBIX MOPOA, PyJHHUYHAS a3pOra3oAHaMHKa U TOpPHAs TEIUIO(PHU3NKA
2.8.7 TeopeTnueckue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUUECKHUX CHCTEM

2.8.8 T'eorexHOIOrYA, TOPHBIE MAILIUHBI

2.8.9 Oboramenne mone3nbix nekonaemsix, ACII-22-4.plx , yreepxaerHoro YuensiM coperom HUTY MUCHC B cocTtaBe
cootBerctByronteir OITOIT BO 22.09.2022, npotokoin Ne 8-22

VrBepxkaeHa B cocrase OITOIT BO:

1.3.8 ®uzuka KOHAEHCUPOBAHHOIO COCTOSHUS

1.3.11 ®u3nka noIynpoBOIHUKOB

1.4.2 Ananutuyeckast XUMHs

2.2.3 TexHoyorus 1 000pyJOBaHKE IS TPOU3BOJICTBA MATCPHAIIOB U ITPUOOPOB IEKTPOHHOW TEXHUKH

2.4.2 DNeKTpOTEeXHNYECKHNE KOMITJIEKCH M CUCTEMBI

2.5.7 TexHONOrMM ¥ MAIIMHBI 00PabOTKU AaBJIEHUEM

2.6.1 MeramnoBeneHne 1 TepMudeckast 00paboTKa METaJUIOB M CIUIABOB

2.6.2 Metautyprus YepHbIX, IBETHBIX U PEIKUX METAJLIOB

2.6.3 JluTeliHoe MPOU3BOIICTBO

2.6.4 OOpaboTKa METAJIIOB AaBIICHUEM

2.6.5 IopomkoBasi METIUTYpPTrUs U KOMITO3UITHOHHBIE MaTEpUAIIbI

2.6.6 HanorexHonoruu u HaHOMaTepuabl

2.6.9 TexHONOrUs MEKTPOXUMHUYECKIX MPOLIECCOB U 3aIIUTa OT KOPPO3IUH

2.6.12 XuMudeckasi TEXHONOTHS TOIIMBA M BBICOKOIHEPTETUYECKUX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 I'opHOIIpOMBIIITIEHHAS ¥ He()TEra30IpOMBICTIOBAsI Te0JIO0T s, Teo(hH3HKa, MapKIIeHAepcKoe AeNI0 M TeOMETPHUS HEAp
2.8.6 T'eomexanuKa, pa3pylieHUe TOPHBIX MOPOJ, PYIHUYHAS a9pOra3oiMHAMUKa ¥ TOpHAas TeIIopH3NKa

2.8.7 Teoperuueckre OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUUECKUX CUCTEM

2.8.8 T'eoTexHOIOrUsA, TOPHBIE MAIIUHBI

2.8.9 OOorareHne NoJIE3HBIX UCKOMAEMBIX, , yTBepikaAeHHOH YueHsiM coBetoM HUTY MUCHUC 22.09.2022, mporokon Ne 8-22



Pabouas nporpamMma ogo0peHa Ha 3aceJaHUH
Kadenpa Texnosnorum MaTepuasioB 3J1eKTPOHUKH

TIpotokon ot 22.06.2021 r., Ne11-20/21

PyxoBogurens noapazaenenus Canumon Anekceit IropeBud



1. HEJIX OCBOEHUA

1.1

HGHI/I OCBOCHUA OUCHHUILIIUHBI.

1.2 | Hayuuth
1.3 | - ocHOBaM TEOpPHH U MPAKTUKU Pa3pabOTKH U BHEAPEHUS HAHOTEXHOIOTHI.
1.4 | — 6a30BBIM TEOPETHUESCKAM 3HAHHSAM B 00JIACTH Pa3MEPHBIX SBICHUH, MaCIITAOMPOBAHUS, METPOJIOTHIECKOTO
HOPMaTHBHO-IIPaBOBOr0 0OECIICUCHNSI HAHOTEXHOJIOTHH;
1.5 | - TeopeTHYecKNM U MTPaKTHYECKUM OCHOBAM OIIpEIeTICHIS OHATHH B 001aCTH HAHOTEXHOJIOTHH;
1.6 | — ocHOBaM IpOBeEHUS UCCIEOBaHUH, XPAaHEHUS U TPAHCIIOPTHPOBKY HAHOMATEpHUAIIOB.
2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI
Bnox OIT: 2.13
2.1 TpebGoBanus K leeIIBa]PHTeJILHOfI MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | 3D-mozenupoBaHHE MAIIMH, arperaToB U MPOLIECCOB
2.1.2 | buomatepuanoBeneHue
2.1.3 | BeicokoTemmepaTypHbI€ U CBEPXTBEpAbIE MaTEPHUAIIBI
2.1.4 |T'eonoro-mapkieiinepckoe odecreueHne ropHeIX paboT
2.1.5 |I'eoTexHONOrUN OCBOCHUS MECTOPOXKICHUH MOJIE3HBIX UCKOMAEMBbIX
2.1.6 | luarnoctuka, 5KCIepTU3a U KOPPO3UOHHBI MOHUTOPHHI COCTOSHUS METAJUIMYECKUX MaTEpUaIoB
2.1.7 |VHHOBallMOHHBIE KOHCTPYKIIUOHHBIE MaTEPHAIIbI
2.1.8 |VHHOBallMOHHBIE JIUTEHHBIE TEXHOIOTHH
2.1.9 | VIHHOBAaIMOHHBIC TEXHOJIOTHH W KOHCTPYKIIMH 000PYIOBaHHMS JUTS TIPOU3BOACTBA TPYO, eTalel U CHeINaIbHBIX N3AeNnit
2.1.10 | KoMno3unuoHHbIE HAHOMATEpUaIbl
2.1.11 |KommboTepHOE MOJICTMPOBAHUE B 3a/1a9aX T'€OMEXaHUKH, T€OKOHTPOIIS U pa3pyIIeHUS TOPHBIX TIOPOT
2.1.12 | KommnbloTepHOE MOJAETHPOBAHUE B 33/1a4aX T€OMEXaHUKU, TEOKOHTPOIS U paspyILEHUs] TOPHBIX TOPO,
2.1.13 | JlorucTuka v SKOJIM3aiiH TEXHOJIOTUI YEPHOI METaLTypruu
2.1.14 | MarepuanoBeieHHUE U TEXHOJIOTUH MATEPHAIIOB JIEKTPOHUKH
2.1.15 | MarepuanoBezienue HyHKIIHOHATBHBIX MAaTEPUATIOB
2.1.16 |MerannoBeneHue U TEXHOJIOIUH JIETKUX CIIJIABOB
2.1.17 | Merononorusi NpOEeKTUPOBAHMS TOPHBIX MPEIIPUSTHIA
2.1.18 | MexaHuKa MoJI3eMHBIX COOPYKEHHA
2.1.19 | OGecneuenue 6e30MacHOr0 MPUMEHEHUS HIEKTPOSHEPIHU Ha MPENPUATHIX MHHEPAIbHO-CBIPbEBOT0 KOMILIEKCa
2.1.20 |OnTHKa U (DU3HKA J1a3epOB
2.1.21 |Opranmzamnus u obecredeHIe KauecTBa aHATUTHIECKOTO KOHTPOJIS
2.1.22 | IlopouKoBble, KOMIO3UIMOHHBIE, a1 JUTUBHBIE MaTEpUAIIbl U MOKPBITUS
2.1.23 |IIpuGOpBI TBEPIOTETBHOMN IMEKTPOHUKN W MUKPOIIEKTPOHUKI
2.1.24 |IIpobaemMsl HaAEKHOCTH TOPHBIX MAIIHH M 000PYTOBAHU
2.1.25 |IIporieccsl ¥ TEXHOIOTHH 00OTaIeHHUS U TIIyOOKOH IepepadoTKi MUHEPATBHOTO CHIPhS
2.1.26 |PecypcocbepesxeHne 1 KOMIUIEKCHOE HCII0JIb30BaHHE CHIPhS B METAJUTYPTUH I[BETHBIX, PEIKHX U OIarOpOIHBIX METAILIOB
2.1.27 | CtpoutenbHasi T€OTEXHOJIOTUS
2.1.28 | Teopernueckue nccinenoBaHUsS U MOJICTMPOBAHNE MEPCIIEKTHBHBIX CTAJICIUIABHIBHBIX H (PePPOCIIIABHBIX MTPOLIECCOB
2.1.29 |TeopeTndeckre OCHOBHI U CPEACTBA KOMIIBIOTEPHOTO MOJENUPOBaHHUs nporeccoB OMJ]
2.1.30 |Teopus u mpakTUKa peUICHUS METAIJIOBEIYECKUX 3a/1a4
2.1.31 | Tepmoxumusi MaTEpUaIOB U TEPMOJUHAMHYECKOE MOJICIIMPOBAHUE
2.1.32 | TexHonoruueckue OCHOBBI MOTYYEHUs] MAaTEPUATIOB MAKPO-, MUKPO- U HAHOAIEKTPOHUKU
2.1.33 | ®uzuKa KOHACHCUPOBAHHOTO COCTOSHUS
2.1.34 | ®uzuKa KOHAEHCUPOBAHHOTO COCTOSIHUS U KBAHTOBBIE TEXHOIOTHH
2.1.35 | ®usuka KOHAEHCUPOBAHHOIO COCTOSHHSA (hYHKIIMOHATBHBIX MaTEPHATIOB
2.1.36 | dusuka HaHOPAa3MEPHBIX MATEPHANIOB U CTPYKTYP
2.1.37 | ®u3uka NONyIPOBOJHUKOB U AUIIEKTPUKOB
2.1.38 | ®U3HUKO-TEXHONOTUYECKUE OCHOBBI MOIy4E€HHUsI MATEPHAIOB U JIEMEHTOB MAKpO-, MUKPO- U HAHOIEKTPOHUKHU
2.1.39 | ®usuko-xuMusl HAHOMATEPUAIOB
2.1.40 | ®u3uKO-XxUMUS IPOLECCOB U MATEPUATIOB
2.1.41 | XvMUA ¥ TEXHOJIOTHSA TTepepabOTKH TBEPIBIX TOPIOYNX HCKOITAEMBIX




2.1.42

AxaneMH4ecKoe IchbMO

2.1.43 |MHOCTpaHHBIH 3BIK
2.1.44 |Ucropus u dpunocodus HayKn
2.1.45 | ®u3uKO-XMMHYECKHE U XMMUYECKHE ITPOLECCHl 00OTaIeH:s U epepadOTKH MOJIC3HBIX HCKOMAEMBIX H TEXHOTCHHOTO
CBIPBS
2.2 JucuunianHbl (MOAY/IH) U NPAKTHKH, JUIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIIINHBI (MOAYJIS) HEO0X0AHMO KaK
npeamecTBylomee:
221 [ToaroroBka K 3amure TUCCepPTALMK HA COMCKaHUE YIEHOW CTENEeHU KaHIuAaTa HayK
2.2.2 |IoaroToBka K 3aliTe JHCCEPTAIINH HA COMCKAaHNE YIEHOH CTENeH! KaHAUuAaTa HayK
2.2.3 |IloaroToBka K 3aliTe JHCCEPTAIINH HA COMCKAaHHE YIEHOH CTENEeH! KaHAUAaTa HayK
2.2.4 |IlogroroBka K 3allUTE JUCCEPTALMU HA COUCKAHME YUEHOU CTEICHU KaHIUaTa HAYK
2.2.5 |IloaroroBka K 3alIUTE JUCCEPTALMK HA COUCKAHME YUEHON CTENEHU KaHIUaTa HAyK
2.2.6 |IlogroroBka K 3alIUTE JUCCEPTALMM HA COUCKAHME YUEHON CTEIEHU KaHU1aTa HayK
2.2.77 |IloaroroBka K 3allIUTE JUCCEPTAlLMM HA COUCKAHME YUEHON CTENEHU KaHUaTa HayK
2.2.8 |IloaroroBka K 3alllUTE JUCCEPTALMM HA COUCKAHME YUEHOH CTENEHU KaHU1aTa HayK
2.2.9 |IloaroroBka K 3aIlllUTE JUCCEPTALMM HA COUCKAHME YUEHOHN CTENEHU KaHIu1aTa HayK
2.2.10 |IloxmroroBka K 3aIIWTe AUCCEPTAIMH HA COMCKAHUC YUCHOW CTEIICHH KaHIUIaTa HayK
2.2.11 |IloaroToBka K 3allUTe AUCCEPTALIMU HA COMCKAHNE YUCHOM CTeNeH KaHAnIaTa HayK
2.2.12 |IloxroroBka K 3alIMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTENEeHH KaHuaTa HayK
2.2.13 |IloxroroBka K 3alIMTe AUCCEPTALIMU HA COUCKAHUE YUEHOW CTENEeHH KaHauaaTa HayK
2.2.14 |IloxroroBka K 3allMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTeNeHH KaHuaaTa HayK
2.2.15 |IloxroroBka K 3allMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTelNeHH KaHuaaTa HayK
2.2.16 |IloaroToBka K 3alluTe AUCCEPTALMU Ha COUCKAHNE YUCHOH CTeNeHH KaHAnIaTa HayK
2.2.17 |lloaroToBKa K 3allUTe AUCCEPTALMN Ha COUCKAHNE YUCHOH CTeNeHH KaHAnIaTa HayK
2.2.18 |IloxroroBka K 3alIuTe AUCCEPTAMU HA COUCKAHUE YUCHOW CTEIeHH KaHJuIaTa HayK
2.2.19 |IloxroroBka K 3aIIuTe AUCCEPTAlMU HA COUCKAHUE YUCHON CTEIeHH KaHAuaaTa HayK
2.2.20 |IloaroroBka K 3alluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK
2.2.21 |IloaroroBka K 3alllUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK
2.2.22 |IloaroroBka K 3allluTe AUCCEPTALMU Ha COUCKAHUE YUCHOM CTENEHH KaHAUATa HayK
2.2.23 |IloaroroBka K 3alllUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEH KaHAUATa HayK
2.2.24 |IloaroroBka K 3aluTe JUCCEPTAIH HA COMCKAHUE YUEHOU CTETIeHN KaHAM1aTa HayK
2.2.25 |IloxmroroBka K 3aIIWTe AUCCEPTAMH HA CONCKAHUE YICHOW CTEIIeHH KaHuaaTa HayK
2.2.26 |IlonmroroBka K 3aIIWTe AUCCEPTAMU HA COMCKAHUC YUCHOW CTEIICHH KaHUIaTa HayK
2.2.27 |IloaroToBKa K 3alllUTe AUCCEPTALMU Ha COMCKaHNE YUCHOM CTeNeH KaHAnIaTa HayK
2.2.28 |IloxroroBka K 3alIMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTENEeHH KaH1aTa HayK
2.2.29 |IloxaroroBka K 3alIMTe AUCCEPTALIMU HA COUCKAHUE YUEHOW CTETNEeHH KaHuaaTa HayK
2.2.30 |IloxroroBka K 3allMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTENeHH KaHuaaTa HayK
2.2.31 |IloxroroBka K 3allMTe AUCCEPTALMU HA COUCKAHUE YUEHOW CTelNeHH KaHauaaTa HayK
2.2.32 |IloaroToBKa K 3alluTe AUCCEPTALMM Ha COMCKAHNE YUCHOH CTeNeHH KaHAnaaTa HayK
2.2.33 |IloaroToBKa K 3alluTe AUCCEPTALMN Ha COUCKAHNE YUCHOH CTeNeHH KaHAnIaTa HayK
2.2.34 |IloxroroBka K 3aIIuTe AUCCEPTAMU HA COUCKAHUE YUCHOW CTEIeHH KaHJuaTa HayK
2.2.35 |IloxroroBka K 3aIIuTe AUCCEPTAMU HA COUCKAHUE YUCHON CTEIeHH KaHJuaTa HayK
2.2.36 |IloaroroBka K 3alluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK
2.2.37 |lloaroroBka K 3allluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK
2.2.38 |IloaroroBka K 3alluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK
2.2.39 |IloaroroBka K 3alllUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEH KaHAUATa HayK
2.2.40 |IloxmroroBka K 3aIIWTe AUCCEPTAIMH HA CONCKAHUE YUCHOW CTEIIeHH KaHuaTa HayK
2.2.41 |IloaroroBka K 3aluTe JUCCEPTAIMH HA COMCKAHUE YUEHOU CTETeH! KaHAM1aTa HayK
2.2.42 |TloarotoBka K 3aliUTe JUCCEPTAIMH HA COMCKAHUE YUEHOW CTETIeH! KaHAHJ1aTa HayK

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA

KOMIIETEHIIUSIMHA

A-3: CnocodHOCTH MNPOBOJAUTH HAYYHO-UCC/I€10BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1,1 1o 32/1aHHOM TeMaTHKe U

0opMIATH HX Pe3yIbTATHI




3HaTh:

A-3-31 MeTonBI IPOBEICHUS HAYYHO-UCCIEI0BATEILCKUX PAOOT MO MOTYYEHHUIO U UCIIBITAHUIO HAHOMAaTEpHAIOB

A-2: CiocoOHOCTH MPOBOAMTH HAYYHBII IKCIIEPUMEHT U aHAJIU3 ero pe3yJbTaTa

3HaTb:

A-2-31 MCTOAUKY NPOBCACHUSA HAYTHOI'O OKCIICPUMEHTA 10 KOHTPOJIIO, U3BMECPCHUIO U UCTIBITAHUIO HAHOMATCPHAJIOB

A-1: Crioco0HOCTb K HAYYHOMY IIOUCKY H IPUMEHEHHIO Pe3YJbTATOB HAYYHO-UCC/IeJ0BATEIbCKHX H ONBLITHO-
KOHCTPYKTOPCKHX Pa3padoTok NPH CAMOCTOSATEIbHBIX HCCIE0BAHUSAX

3HaTh:

A-1-31 mpoBeneHNe HAYIHOTO ITONCKA, IPIMEHEHNE HayIHO-UCCIIEI0BATEIECKUX Pa3padoToOK

A-3: CnocodHOCTH MPOBOJUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paﬁOT])I 10 32/IlaHHOM TeMaTHKe U

0opMIATH HX Pe3yIbTATHI

YMmerb:

A-3-Y1 BeIOUpaTh 000pYIOBaHUE IPH IPOBEACHUN HAYIHO-UCCIEOBATENBCKIX PabOT

A-2: CnocodHOCTH NMpOBOAUTH Hay'-lH]:Iﬁ IKCIIEPUMEHT U aHAJIM3 €ro pedyjibTara

Ymerb:

A-2-VY1 npoBoIUTh Hay4HBIH SKCIIEPUMEHT U aHAIIU3UPOBATh €TO PE3YIbTATh

A-1: CnocooHOCTDb K HAQYYHOMY MMOUCKY ¥ IPUMEHEHUIO PE3YJIHTATOB HAYYHO-UCC/I1€10BATEC/ILCKUX U OIILITHO-
KOHCTPYKTOPCKHUX pa3pa60TOK npH CAMOCTOATEJIbHBIX UCCJI€A0BAHUAX

YMmerb:

A-1-Y'1 1poBOANUTE HAYYHBIH AKCIEPHMEHT U IPIMEHATh HAyIHO-UCCIEI0BATEILCKHE Pa3pabOTKH

A-3: CnocodHoOCTH MNPOBOJAUTH HAYYHO-UCC/I€I0BATE/IBCKUE U ONIBITHO-KOHCTPYKTOPCKUE pa60T1,1 10 32/1aHHOM TeMaTHKe U

0opMIATH HX Pe3yIbTATHI

Baagern:

A-3-B1 HaBBIKaMU MPOBEICHHS HAYYHO-UCCIE0BATENBCKUX paboT MO MOMYYEHUIO U UCIIBITAHUIO HAHOMATEpHAIOB

A-2: Cnioco0HOCTh MPOBOANTH HAYYHBIH IKCIIEPUMEHT U AaHAJIU3 €r0 pe3yJibTaTa

Baanernb:

A-2-B1 HaBbIKaMU aHa/u3a Pe3yabTaTOB HAYYHOI'O SKCIIEPUMEHTA

A-1: CnocodHOCTD K HAQYYHOMY NNOUCKY U IPUMEHEHUIO PE€3YJIbTATOB HAYIHO-UCCJI€A10BATECIbCKUX U ONBITHO-
KOHCTPYKTOPCKHUX paspaﬁoTox NMpH CaAaMOCTOATECJIbHBIX HCCICA0BAHUAX

Baagern:

A-1-B1 HaBBIKOM IIPOBEJCHUS HAYHOT'O IIOMCKA

4. CTPYKTYPA U COAEP)KAHUE

Kon Haunmenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | Ilpumedanue KM Boinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI
Paznen 1.
DyH1aMeHTaJIbHbIE
(uzuko-xumunueckue
OCHOBBI HAHOTEXHOJIOTH I
1.1 [Towuck 1 0030p IuTEpaTYpHI 7 4 A-1-31 A-1-Y1 JIL.1J11.2
Y DJIEKTPOHHBIX A-1-B1 A-2-31 JIT.3 JI1.7
ncrounnkos /Cp/ A-2-V1 A-2-B1 | JI1.8J12.4J13.
A-3-31 A-3-V1 1
A-3-Bl 92
1.2 [Townck 1 0030p JIUTEPATypHI 7 4 A-1-31 A-1-VY1 JIT.1JI1.2
1 DJIEKTPOHHBIX A-1-B1 A-2-31 JI1.3 JI1.7
ucrounnkos /Cp/ A-2-V1 A-2-B1 | JI1.8J12.3JI3.
A-3-31 A-3-V1 1
A-3-Bl €|




1.3 IMouck u 0630p TUTEPATypEI 4 A-1-31 A-1-V1 JI1.1J11.2
Y DJIEKTPOHHBIX HCTOUHHUKOB A-1-B1 A-2-31 JI1.3 JI1.6
Pa3mepHbIe 3aBUCUMOCTH A-2-Y1 A-2-Bl J1.7
MEXaHHUYECKUX, (PU3NIECKUX A-3-31 A-3-V1 JI1.8713.1
1 XUMHUYECKHX CBOMCTB A-3-Bl
MaTepuaioB. ONTHMabHbIE
pa3Mepsl B
HaHoTexHonorusx /Cp/

1.4 [Towuck 1 0030p IUTEpaTYpHI 4 A-1-31 A-1-Y1 JIL.1JI1.2
Y DJIEKTPOHHBIX HCTOYHUKOB. A-1-B1 A-2-31 JIT.3 JI1.7
IloHsiTHE CamoOpraHu3aluy U A-2-V1 A-2-B1 JI1.8J12.2
camoc6opku. /Cp/ A-3-31 A-3-V1 J12.4713.1

A-3-Bl

1.5 OO6cyxaeHne poiu 00bemMa u 3 A-1-31 A-1-VY1 JIT.1JI1.2
MTOBEPXHOCTH B (PU3UIECKUX A-1-B1 A-2-31 JI1.3 J11.6
CBOMCTBax A-2-Y1 A-2-Bl J1.7
HaHOPa3MEPHBIX OOBEKTOB. A-3-31 A-3-Y1 | JI1.8J12.4J13.
Tunsl B3auMoneiicTBus A-3-Bl 1
MEXTY
HaHooOBbekTamu. /I1p/

1.6 MeTtop! ucclieoBaHUs U 3 A-1-31 A-1-VY1 JIT.1J11.2
JTIUArHOCTHKA HAHOOOBEKTOB A-1-B1 A-2-31 JI1.3 JI1.6
u A-2-Y1 A-2-Bl J1.7
Ha”ocucteMm. /T1p/ A-3-31 A-3-V1 | JI1.8J12.4J13.

A-3-Bl 1
22

1.7 KBanTOBO-pa3zmepHsIit 3 A-1-31 A-1-V1 JI1.1 J11.2
ekt B A-1-B1 A-2-31 JI1.3 JI1.5
MOJTYTIPOBOIHUKOBBIX A-2-V1 A-2-Bl JI1.7 JI1.8
HaHoMmarepuanax. /I1p/ A-3-31 A-3-V1 | JI1.9J12.2J13.

A-3-Bl 1

1.8 Orpenenexnue pa3mMepoB 3 A-1-31 A-1-V1 JI1.1 JI1.2 KM2
HAaHOMAaTepUaJIOB. A-1-B1 A-2-31 JI1.3 JI1.5
KaIuJUIIPHOCTh U A-2-Y1 A-2-B1 JI1.6 JI1.7
CMaJrBaHHE B A-3-31 A-3-V1 JI1.8
HaHomarepuanax /ITp/ A-3-Bl JI1.9J13.1

1.9 IMouck u 0630p AUTEPATYpPEI 11 A-1-31 A-1-V1 JI1.1J11.2
Y DJIEKTPOHHBIX A-1-B1 A-2-31 JI1.3 JI1.7
ncrounnkos /Cp/ A-2-Y1 A-2-B1 | JI1.8J12.3J13.

A-3-31 A-3-V1 1
A-3-Bl €]

1.10 | OcHOBHBIC IOHATHUS U 2 A-1-31 A-1-VY1 JIT.1 JI1.2
ONpeEIEHNS HAyK O A-1-B1 A-2-31 JIT.3 JI1.7
HAHOCUCTEMAX U A-2-Y1 A-2-B1 JI1.8J13.1
HaHoTexHosorui. Mcropus A-3-31 A-3-V1
BO3HUKHOBEHHSI A-3-B1
HaHOTEXHOJIOTUH U HAYK O
HaHOCHCTEMaXx.

MeXIUCIUTUIMHAPHOCTb.
[TpumMepbl HAHOOOBEKTOB U
HAaHOCHUCTEM, MX
0COOEHHOCTH U
TEXHOJIOTMYECKHE
TIPUIIOXKEHUSI.

OOBEKTEHI U METOIBI
HaHOoTexXHONOoruM. [IpuHIMIEI
Y TIEPCTICKTHUBBI

pa3BUTHA
HaHOTEXHOJOIHil. /JIek/




OcobeHHOCTH HU3UIECKIX
B3aMMOJICHCTBHH Ha
HaHOMacITadax.

Pons 06bemMa 1 moBepXHOCTH
B ()M3NUECKUX CBOHCTBAX
HaHOpa3MEPHBIX

00BeKTOB. MexaHuka
HaHO00BekTOB. CHila TpeHHsI.
Kynonosckoe
B3anmozericTere. Cuiel Ban-
nep-Baansca. Ontrka
HaHOOOBEKTOB.
COOTHOIIIEHHE IJTUHBI BOJTHBI
CBETa U pa3MepoB
HaHoyacTull. Pa3nuums

B pacrnpoCTpaHEHU!U CBETa B
OITHOPOJIHBIX H
HAaHOCTPYKTYPHUPOBAHHBIX
cpenax. OcoOeHHOCTH
MarHUTHBIX CBOHCTB
HaHovacTuil. /JIex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-Y1 A-2-Bl
A-3-31 A-3-V1
A-3-B1

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1

1.12

MeTopl ucclIeIOBaHUs U
JIUAarHOCTHKA HAaHOOOBEKTOB
H

HanocucreM. OnITHYeCKUEe U
HEJIMHENHO-ONTHYECKUE
METOIBI

nrargoctukn. OcoOEHHOCTH
KOoH(OKaIEHON
MHUKPOCKOIIHH.
DNEKTPOHHAs] MUKPOCKOITHUS
(IT9M u COM).
OnexTpoHHAs
CIIEKTPOCKOIIHUS.
CxaHupyromas 30H10Bast
Mukpockonus: Cunosast
MHUKPOCKOTIHS.
CHeKTpOCKONHs aTOMHBIX
CHJIOBBIX B3aUMOJIEMCTBUH.
TyHHETbHAS MUKPOCKOITUS 1
criektpockomnus. OnTuueckas
MUKPOCKOTIHS OJIMKHETO
nonst. ITpumenenue
CKaHUPYIOLIEH 30H10BOU
MHKPOCKOIIHH B
HAaHOTEXHOIOrusX. /JIex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-V1 A-2-Bl
A-3-31 A-3-V1
A-3-B1

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1

1.13

KBanToBas MexaHuka
HaHOCHCTEM.
KBanTOoBOpa3MepHbie

3 PEKTHI B
HaHOOOBEKTAaX.
KBasu4acTuisl B TBEpIOM
Tele U B
HAHOCTPYKTYPHPOBAHHBIX
Matepuanax. KBaHToBble
Touku. KBanToBBIE

3¢ dexTsI B HAHOCTPYKTYpax
B MarHUTHOM IIOJIE.
DIEKTPONPOBOAUMOCTD
HaHOOOBEKTOB. [loHsTHE
GammcTiHIecKon
MPOBOJHMOCTH.

Onnoda /Jex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-V1 A-2-Bl
A-3-31 A-3-V1
A-3-Bl

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1

Paznen 2. Knaccuduxanus
HAHOMATEPHAJIOB.
IosyyeHue u npuMeHeHUe
HAHOMATepPHAIOB




2.1 IMouck u 0630p TUTEPATypEI A-1-31 A-1-V1 JI1.1J11.2
Y DJIEKTPOHHBIX A-1-B1 A-2-31 JI1.3J11.4
ncrounnkos /Cp/ A-2-Y1 A-2-Bl J1.7

A-3-31 A-3-V1 | JI1.8J12.1J13.
A-3-Bl 1
23

2.2 IMowck u 0030p THUTEPATYpPHI A-1-31 A-1-V1 JI1.1JI1.2
1 DJIEKTPOHHBIX A-1-B1 A-2-31 JI1.3 JI1.7
nuctounukos /Cp/ A-2-V1 A-2-Bl JI1.8J13.1

A-3-31 A-3-V1 22
A-3-Bl

2.3 MexaHu3MbI 00pa30BaHUS A-1-31 A-1-V1 JI1.1 J11.2
HaHOJUCIIEPCHBIX A-1-B1 A-2-31 JI.3 J11.7
cucrem.llopucras crpykrypa A-2-Y1 A-2-Bl1 JI1.8
HaHoMmarepuaiony /I1p/ A-3-31 A-3-V1 JI1.9J13.1

A-3-Bl

2.4 HanmonexynsapHas cTpykrypa A-1-31 A-1-V1 JIL.1J11.2 KMI1 P1
MOJIMMEPOB — KITyOOK, A-1-B1 A-2-31 JI1.3J11.4
ro0yna. Pasmep A-2-Y1 A-2-Bl J1.7
MOJIMMEPHOTO KITyOKa U A-3-31 A-3-V1 | JI1.8J12.1JI3.
T100YIbI. A-3-Bl 1
Mukpockonudeckoe ha3zoBoe 33
paszeneHne B CMecax
noauMepoB. biok-
comnoaumMepsl. Mukpodasznoe
pacciioeHue B OJI0K-
cononmmepax. CamocOopka 1
nu3anH
MOJIMMEPHBIX
HaHOCTPYKTYp. /T1p/

2.5 CTpyKTypa MOPUCTHIX U A-1-31 A-1-V1 JI1.1 J11.2
HaHOJIMCIIEPCHBIX CUCTEM. A-1-B1 A-2-31 JI1.3 J11.7
Mopdonoruaeckoe A-2-Y1 A-2-Bl1 JI1.8J13.1
MHOT000pa3ue A-3-31 A-3-V1
HaHOAUCIIEPCHBIX CUCTEM. A-3-B1
AmopdHnble u
KpUCTAIIMYECKHE
Marepuaisl. Me3zodassr.

Knaccugukarms
HaHOIOPUCTBIX U
HaHOHCIIEPCHBIX

MaTepHaJIoB: 10
TeOMETPUYECKOMY CTPOEHHIO,
KJIaccupUKaIus
Panymkesuya, o
XapaxkTepy TEKCTYPHI.
be3smognenpHbIE
XapaKTePUCTUKU
HaHOTIOPUCTHIX
MaTtepuanoB. BapuaHTbl
WU3MEHEHUS TEKCTYPBI B
mporecce
(PU3UKOXUMHUYIECKHX
npeBpamieHuil. Y nenpHas
IIOBEPXHOCTh MaTE€pUaIIOB,
pa3mep gactui u mop /JIex/




2.6

DyHaaMeHTalbHbIE
MEXaHH3MbI 00pa30BaHUs
HAHOHCIIEPCHBIX

cucreM. TepmuHonorus,
UCTIONb3yeMast IpU U3y4eHUU
JICIIEPCHBIX

cucreM. Pa3oBble
MPEeBpaIICHUs] B TOMOT€HHBIX
cpenax. Knaccuueckas
TEOpHs
3apOJIBIIIC00PA30BAHUS.
Kunernueckuii KOHTpOJIb
KPHUCTAII000pa30BaHusl.
PasHOBecHas dopma n
MOBEPXHOCTHOE
HaTsDKEHHE TBEpIbIX (as.
Ypasaenue OcTBasbaa-
Opelinnxa.
I'ereporennoe
3apozbIIIe00pa3oBaHueE.
OcobeHHOCTH pocTa
KPUCTAJUTHYECKUX YaCTHII.
MexaHHU3MBI pocTa
TuTeHoK. /JIex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-Y1 A-2-Bl
A-3-31 A-3-V1
A-3-B1

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1

2.7

KommozutabIe
HaHOMAaTEepHabIl.
Komnosutsr: matpuiia u
HanoJgHUTeNb. JlucnepcHas
(aza: KMM, KKM, KIIM.
I'eomerpust

YaCTHIIl HATIOJTHUTEJIS.
Knaccugukarms
KOMITO3UTHBIX MaTepHaJIOB.
Hanokxommno3utHbie
Matepuaibl. [lomumepHbIe
HAaHOKOMIIO3UTHI.
CBolicTBa HAHOKOMIIO3UTOB C
MOJIMMEPHON MaTpHILIEH:
MeXaHHYEeCKHE,
ANIEKTPUYECKHIE, ONTHYECKUE.
HaHnokoMmo3uTHI ¢
METaJTTNYECKON

MaTpulleii: OIpeaeIcHuUE,
MIPUMEPHI U OCHOBHBIE
cBoiictBa. KMM ¢

YHT B xauecTBe
HATIOJIHUTEJISL.
HaHokoMmo3uTHI €
KEepaMU4eCKOn

marpureit (KKM):
ompeeneHue, IpUMepsl U
OCHOBHBIE CBOMCTBA.

KMM u KKM,
WCTIONB3YIOIIUECS B
WHXCHEPHBIX MPUIOKCHUSX.
PriHoOUHBIC TPEOOBAHUS K
KMM u KKM.
Mexanuyeckue CBOICTBa
KMM u KKM /Jlex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-V1 A-2-Bl
A-3-31 A-3-V1
A-3-Bl

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1




2.8

OCHOBHBIE TTOIXOABI K
CHUHTE3y HAaHOMAaTEepHAJIOB.
IMoxxompr «CHU3YBBEPX».
MornexynspHas caMmocOopKa.
[Ipumeps! MoneKynsipHON
camMocOopku. MeTos
nonrydenus 0D-
HaHOMAaTepUaioB:
KOHJICHCALS

HAHOYACTHIl B MHEPTHOM
cpefie; OCaXKIEHUs B
YCIIOBUSX TUIA3MBI.

Metonap! nonyuenus 1D u 2D
-HAHOMATEPHAJIOB:
MOJIEKYJISIPHO-JTydeBast
SMUTaKCHs (METO]
(hU3MIECKOr0 OCAXKICHUS),
METOJ] XUMHYECKOTO
ocaxxnenus (CVD).
MexaHOXUMUYECKUIA CUHTES.
301b-TeNb METOLL!
MeXaHH3M,
[I0CJIEJ0BATEILHOCTD CTa UM,
IIpumeneHue 301b-renb
MeTo/Ia JIJIsl CHHTE3a
00BEMHBIX HAHOMATEPUaIOB
U NOKpBITHI. [Ipyrue
METOIBI TTOTyIECHHS
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepHasoB:
KPUOXUMHYECKAs
TEXHOJIOTHsI, TINPOJIN3
a’po307ei,
CBEPXKpUTHYECKAS

CylIKa, THAPOTEPMATILHBIN
Mmeton. CUHTE3 ¢
HCIOJIb30BaHUEM

1abJIOHOB (TEMITIATOB).
XUMUYECKIE UCTOUHUKHI
Toka. /Jlex/

A-1-31 A-1-V1
A-1-B1 A-2-31
A-2-Y1 A-2-Bl
A-3-31 A-3-V1
A-3-B1

JI1.1J11.2
JI1.3 J11.7
JI1.8J13.1

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1

CaMOCTOSITEJILHOM MOAT0TOBKH

Kon
KM

KonTponbHoe
MEpOTIPHUSITHE

ITpoBepsiemble
UHAUKATOPbI
KOMITETEHIIUH

BOHpOCI)I JUIA IOATOTOBKH




KM1

TeCT 2

A-3-31;A-3-V1;A-3-
B1;A-2-31;A-2-
V1;A-2-B1;A-1-
31:A-1-Y1;A-1-B1

Monyns 2

1. Mopoonoruueckoe MHOrooOpa3ue HaHOANUCIICPCHBIX CUCTEM.
AwmopdHBIe 1

KpHUCTAITHYEeCKUe MaTepransl. Me3ogassl. Knaccudukanns
HAHOIIOPUCTHIX U

HAHOJHMCIEPCHBIX MATEPUAJIOB: 110 TEOMETPUUECKOMY CTPOEHHIO,
KIIacCUpUKAIIHS

PagymkeBuua, o xapaxkrepy TeKCTYpHL.

2. be3aMoaenbHbIe XapaKTepUCTUKY HAHOMOPUCTBIX U HAHOAUCTIEPCHBIX
MaTepHaoB.

3. VenbHas IOBEPXHOCTh MAaTEPUAIIOB, Pa3Mep YaCTHLL U I10P.

4. TepMuHomnorus, ucroab3yeMas IpH U3y4eHUH JUCHEPCHBIX CHCTEM.
DasoBbIe

IpeBpaIIeHus B TOMOT€HHBIX cpenax. Kiraccnaeckas Teopus
3apoJIBIIIC00PA30BAHUSL.

Kunernueckuil KOHTPONb KPUCTAIO000Pa30BaHHUS.

5. PaBHOBecHas (hopMa M TIOBEPXHOCTHOE HATSHKEHHE TBEPABIX (as.

6. ['ereporennoe 3apopplmeodpa3zoBanue. OCOOEHHOCTH pocTa
KPUCTAITMYECKUX YACTHII.

MexaHHU3MBI pocTa IIEHOK.

7. O6mue oaX0IbI K CHHTE3Y HAaHOCTPYKTYPHPOBAaHHBIX MaTEPHAJIOB.
Jlutorpaduueckue

METO/Ibl — JIIEKTPOHHO-IIy4eBasi 1 HOHHO-JTy4eBas INTorpadus,
MUKpochepHas

nurorpadus, HaHonUTOrpadus, MATKas TUTOrpadus, MEKPOIIEIaTh.
Mukpo-anekTpoMexaHndeckre CUCTeEMbl. MeXaHOXUMUS — TOMOJT U
JHCIIEPTUPOBaHHE.

8. 3omb-rens cuntes. Craauu. [IpoayKTel.

9. Kommno3uTtHble MaTpuaisl: CTpoeHHe U Kiaccubuxarus. [IpuMepsrt.
10. HaHOKOMIO3UTHI: OTJIMYUE OT MUKPOKOMIIO3UTOB, AUCTIEPCHOCTD U
(opma gacTun

HAITOJTHUTEIS.

11. HaHOKOMITO3UTHI € TOIMMEPHOI MaTpUIIEH: TUITBI MAaTPUIL U
HaMoJIHUTENS.

12. HaHOKOMITO3UTBI ¢ MIOJIMMEPHOI MaTpULIEH: 3JIEKTPUUECKUE U
OIITUYECKUE CBOUCTBA.

[Ipumepsl.

13. CriocoOBI IPUTOTOBIICHHUS ITOTMMEPHBIX HAHOKOMITO3UTOB
HAITOJTHEHHBIX yTIIEPOAHBIMH

HAHOTPYOKaMH — U30TPOIHBIX U aHU30TPOIHBIX.




KM2

Tecr 1

A-3-31;A-3-V1;A-3-
B1;A-2-31;A-2-
V1;A-1-31;A-2-
B1;A-1-V1;A-1-B1

Monyns 1

1. OcHOBHBIE IOHATHS U ONpPEENEHNs B HAyKe O HAHOCHCTEMAX U B
HAHOTEXHOJIOTHH.

IIpumeps! IPUPOJHBIX U HCKYCCTBEHHBIX HAHOOOBEKTOB U HAHOCHCTEM:
0COOEHHOCTH HX

(M3MYECKNX M XUMHYECKUX CBOMCTB. METO/IbI HAHOTEXHOJIOTHH.
Knaccudukarus

HAHOMATEPUAJIOB 110 Pa3MEPHOCTH (C MIPUMEPAMH).

2. OcobeHHOCTH (PM3NUECKUX B3aNMOACHCTBUIT Ha HaHOMAacIITa0ax:
poib 00beMa

MOBEPXHOCTH — IPABUTAIIMOHHBIC U JIEKTPOCTATHICCKHE
B3auMoJeiicTBus. Ban-nepBaanbcoBsl B3aumoneiicTBus. Dpdekr
TEKKOHA.

3. Oco0eHHOCTH TOTTIOMICHNS B TIPETIOMIICHHUS CBETA B
HAHOCTPYKTYPUPOBAHHBIX Cpeax.

KauectBenHoe 00bsicHeHHE 3THX 3] dekToB. DOTOHHBIC KPUCTAIIIBL.
[IpuHumn necTus.

OcCo0OEHHOCTH MarHUTHBIX CBOMCTB HAHOOOBEKTOB.

4. OnTHyeckoe paspereHne u Ju(ppaKMOHHbIH Mpeaen.
KoHdoxansHas MUKPOCKOTHSI.

STED-Mmukpockomnusi.

5. HanonmarHocTHka ¢ MOMOIIBIO SJIEKTPOHHBIX U HOHHBIX ITy9IKOB!
JUarHOCTHKA U

MuKpoaHanu3. [IpocBednBaromnias >1eKTPOHHAS MUKPOCKOITHS 1
CKaHUPYIOIast

JNIEKTPOHHAS] MUKPOCKOIHSA: TIPHHIIUI pabOThI, BO3MOXKHOCTH U
OrpaHUYEHHS.

6. CxaHMpyIOImas 30H10Basi MUKPOCKOIIHS: TIPHHIIAI pabOTHI aTOMHO-
CHJIOBOTO U

TYHHEJIbHOT'O MUKPOCKOTIa, BO3MOXXHOCTH U OTPaHUYEHHS.
CkaHupyomas 30H10Bast

CTEKTPOCKOIIHS.

7. OnTrdeckass MUKPOCKOIHUS OJIM>KHETO TOJIS: IPUHIMIT PaboTHI,
BO3MOXKHOCTH U

OTpaHWYEHHUS.

8. OCHOBHBIE TOHATHSA KBAaHTOBOI MEXaHMKH: IOCTyAaTh! bopa,
runotesa ae bpoins,

TIPUHITAIT HeoTpeIeeHHoCTH [ eii3en0epra, mpupoia BOIHOBOTO
mpolecca U ypaBHeHHE

[Ipénunrepa.

9. MeTanibl, NONYyNPOBOJHUKU U AUDIEKTPUKH — 30HHAs TEOPHS.
Ksasnuactuuel. YpoBeHb

®Depmu. 3aK0H TUCIEPCUU NIPSIMO30HHOTO MOIYIMPOBOTHHKA.

10. Tumsl uaeanbHBIX TBEPAOTENBHBIX HAHOCTPYKTYp. KBaHTOBO-
pa3MepHBIit 3 dexT: pernreHne

ypaBHeHus LlIpeanHrepa 1uist 31eKTPoHA B OECKOHEUHO ITyOOKOH
KBaHTOBOM sIME,

KBaHTOBO-pa3MepHasi 100aBKa K IIMPUHE 3aIPEIICHHOMN 30HbI.

11. ITonmynpoBOIHUKOBBIE T€TEPOCTPYKTYPhL. MeTo MOIEKYIIIPHO-
JIy4eBOM MUTAKCUU U

MEXaHU3MBI POCTa MJIEHOK. Y CTPOHCTBO U MPUHIIMI pabOTHI Ja3epa Ha
KBAaHTOBBIX TOYKAX.

12. TpaHCHOPT 3AEKTPOHOB B HAHOCTPYKTYpax. OHOIEKTPOHUKA.
CHnuHTpOHUKA.

13. TloBepxHOCcTHOE HaTshKeHUE. Y paBHeHHe KOHra-/{rompe.
T'mppodobubIe 1 runpodHIEHEIE

nosepxHocT. KpuBusHa nosepxHoctu. YpasHeHue Jlannaca.

14. KpuBu3Ha noBepxHocTu. KanuiuisipHast KOHACHCAIUS U
AIACTOKAMIIIPHOCTE. Y paBHEHHE

KensBuna. BiustHue KpUBU3HBI Ha (Da30BBIE IEPEXOMBI.

15. Dddext nmoroca. PakTopsl BAUSIOMKE HA TUAPOGOOHOCTD
noBepxHocTH. Monens Bennens.

Mogens Kaccu. [Ipumenenue addekra toroca.
MHUKpO/HAHOUMIIPUTHHT THAPOGHOOHOTO

nonuMepa.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemble
Konx Ha3panne
WHIUKaTOPBI Cozepxxanne paboTbI
pabotst pabotst .
KOMIIETCHITUH
P1 Pedepar A-3-31;A-3-Y1;A-3- [ 1.MeToabl XUMHYECKOM TOMOTEHH3AIUH: ITUPOITU3 adPO30JICH,
B1;A-2-31;A-2- CyONIMManuoHHAS CyIIKa(KPHOXUMIUIECKask TEXHOIOTHSA),
VI1;A-2-B1;A-1- TUAPOTEPMAIIbHBII METO, CBEPXKPUTUUECKAS CyLIKA

31;A-1-Y1;A-1-B1 (nomy4yenue asporesneit).

2. MeTo/pl CHHTE3a HAHOMAaTEPHANIOB «CHU3Y-BBEPX». TepMoanHaMUKa
CaMOCOOPKH U caMOOPTaHU3ANNH — TEPMOTMHAMHIECKHE TIOTCHIIHATIBI.
3. Metozs! cHHTE3a HAHOMATEePHANIOB «CHU3Y-BBEpX». MOIEKyIIpHO-
JydeBast SMUTaKCUs

(PVD). Xumuueckoe ocaxaenue. [Inéuku Jlenrmiopa-bromkerT.

4. llaGoHHEIHA cHHTE3 (TeMInTaT-cuHTe3). Buas! TemmiaTos. Temmiar-
CHHTE3 IIEOJIMTOB:MOHOMEPHI U ouromeps! Si02; TeMmiaThl,
UCIIOJIB3YEMBbIE JUISl CHHTE3a LICOJIMTOB;MEXaHH3M 00pa30BaHHs
MIEPBUYHBIX, BTOPUYHBIX ¥ T.JI. arPETaTOB; IPUHIMITHATIBHAS CXeMa
cOopku 11eonuToB (Ha npumepe ZSM-5). OCHOBHBIE THIIBI I[EOTHTOB.

5. lllaGnoHHbI#A cUHTE3 (TeMIUIaT-cuHTe3). Buapl TemmiaToB. JKuakue
KpucTaiibl. J{uarpamma coctosinus «Boga-I1AB-macio» u sBostonus
MHLEIUIIpHOHN moBepXxHOCTH. CxeMa (popMHUPOBaHUS ME30IIOPHCTHIX
okcuzoB (Ha mpumepe MCM-41).

6. [Tonxoze! k momydyenuto 1D crpykryp. [DKK-meron.

7. XuMu4ecKkue ICTOYHUKY TOKa: MPHUHIUI AeHCTBUS Li-HOHHBIX
Garapeif, aHOAHBIC U KATOAHBIE MAaTEPUAIIBL.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

Monyns 1.

1. OcHOBHbIE IOHATHS U ONPEENEHNs B HAyKe O HAHOCUCTEMAX U B HAHOTEXHOJIOTHH.
ITpumeph NPUPOIHBIX W HCKYCCTBCHHBIX HAHOOOBEKTOB M HAHOCHCTEM: 0COOCHHOCTH HX
(U3MUECKUX ¥ XUMHYECKIX CBOUCTB. MeTos! HaHOTexHONOorHi. Kitaccuduxars
HAaHOMAaTEPUAJIOB 10 Pa3MEPHOCTH (C IPUMEPAMHN).

2. OcobeHHOCTH (PM3NUECKUX B3aNMOACHCTBUIT Ha HaHOMAcIITabax: poib 00beMa U
TIOBEPXHOCTH — IPAaBUTAIIMOHHBIE U AIEKTPOCTaTHIECKHE B3anMoaeiicTBIsL. Ban-nepBaanscoBbl B3aumonecTBrs. Dpexr
TEeKKOHA.

3. OcoOeHHOCTH TIOTJIOIIECHNS ¥ IPETIOMIICHUSI CBETa B HAHOCTPYKTYPUPOBAHHBIX Cpeiax.
KauectBerHOE 00BsIcHEHHUE 3THX 3D PekToB. DoTOHHBIE KpHCTALTHL. [IpnHINT neficTBus.
OCo0EHHOCTH MarHUTHBIX CBOHCTB HAHOOOBEKTOB.

4. OnTrueckoe paspenieHne u JudpakiuoHHblii npeaen. KondoxanbHas MUKPOCKOMIHS.
STED-Mukpockornusi.

5. HaHOIMarHoCTHKa ¢ MOMOILBIO 3JIEKTPOHHBIX U MOHHBIX ITy4KOB: JUArHOCTUKA U
MuKpoaHanu3. [IpocBednBaromias 31eKTPOHHAS MUKPOCKOIHUS U CKaHUPYIOIIas

3NIEKTPOHHAS] MUKPOCKOIHMS: IPUHIUI paOOThI, BO3MOKHOCTH U OTPaHUYEHHUSL.

6. CxaHMpyIOImAs 30HI0Basi MEKPOCKOIIHS: TIPHHIIAI pabOTH aTOMHO-CHIIOBOTO 1
TYHHEIIBHOT'O MUKPOCKOIIA, BO3MOKHOCTH U orpaHudeHus. CKaHUPYIOLas 30H10BasI
CIHEKTPOCKOMHS.

7. Ontuueckas MUKPOCKOMNUSI OJIM)KHETO TOJIS: IPHHIMI paboThl, BO3MOXKHOCTH H
OrpaHUYEHMS.

8. OCHOBHBIE TOHATHS KBAaHTOBOI MEXaHMKHU: TOCTyNaThl bopa, rumoresa ae bpoitns,
IPUHLUI HeomnpeneneHHocTH I'eizenbepra, mpupoa BOJHOBOTO Mpoliecca U ypaBHEHHE
[Ip&nunrepa.

9. Meraiisl, NOIYIPOBOIHUKYU U AUIEKTPUKYU — 30HHAs Teopus. KBasuuacTuiel. YpoBeHb
®Depmu. 3aK0H TUCIEPCUU NMPSIMO30HHOTO MOITYMPOBOTHHKA.

10. Tumns! uaEaTbHBIX TBEPAOTEIBHBIX HAHOCTPYKTYP. KBaHTOBO-pa3MepHsIil 3¢ dexT: perienne
ypaBHeHus LlIpeanHrepa 1u1s 31eKTpoHa B OECKOHEYHO IITyOOKOH KBaHTOBOH sIMe,
KBaHTOBO-Pa3MepHasi 100aBKa K MIMPUHE 3alPEIIeHHON 30HBI.

11. ITomynpoBOAHUKOBBIE TETEPOCTPYKTYPBL. MeTO MOJIEKYIAPHO-ITy4e€BOM SMUTAKCUH U
MEXaHU3MBI POCTa IUIEHOK. Y CTPOHCTBO M MPUHIMI PabOTHI Ja3epa Ha KBAHTOBBIX TOYKAX.
12. TpaHCHOPT 31EKTPOHOB B HAHOCTPYKTypax. OnHOIeKTpoHrKa. CIIMHTPOHUKA.

13. [loBepxHOCTHOE HaTsLKeHUe. Y paBHeHue FOura-/Tonpe. ['mapodobdHble u ruapoduIbHEIE
noBepxHocTU. KprBr3Ha noBepXHOCTH. Y paBHeHHe Jlamnaca.

14. KpuBusHa nosepxHocTy. KanuiuisipHas KOHAECHCAlMS U 21aCTOKAIWUIAPHOCTb. Y paBHEHUE
KensBuna. BnusiHue KpuBU3HbI Ha (ha30BbIE IEPEXOMBI.

15. Dddexr noroca. Paxropsl BiaMsIoNME Ha THAPoGoOHOCTE MoBepxHOCTH. Monens Bennerns.
Mognens Kaccu. I[Ipumenenue addekra moroca. MUKpO/HAHOUMIPUTHHT THIPOPOOHOTO
HOJIMMEDA.

Monyns 2

1. Mopgonoruueckoe MHOroodpasre HaHOANUCIIEPCHBIX cUcTeM. AMOP(HbIE 1




KpUCTaIIIHYecKue MaTepransl. Mesogassl. Knaccudukanus HaHOIOPUCTHIX U
HaHO/IUCIIEPCHBIX MaTEPHAJIOB: I10 FTEOMETPUUECKOMY CTPOCHHIO, KIIACCH(HUKALINS
Pamymkesmida, o Xxapakrepy TeKCTYpHI.

2. be3amonenbHbIE XapaKTePUCTUKI HAHOTIOPHUCTHIX ¥ HAHOUCIIEPCHBIX MAaTEPHAIOB.

3. YenbHas MOBEPXHOCTh MaTepPHAIOB, pa3Mep JaCTHI U TIOp.

4. TepMuHomnorus, ucrosab3yeMas IpH U3y4eHUU TUCHEPCHBIX cucTeM. Pa3oBble
IpeBpaIIeHs B TOMOTeHHBIX cpenax. Kiaccnueckas Teopus 3apoapinieo0pa3oBaHus.
Kunernueckuii KOHTPOIb KPUCTAIIO00PA30BaHUS.

5. PaBHOBecHas (popMa 1 MOBEPXHOCTHOE HATSDKEHHE TBEPIBIX (a3.

6. 'ereporennoe 3apoasimeoopasoBanne. OCOOCHHOCTH pOCTa KPUCTAIUINIECKUX JACTHII.
MexaHU3MBI pOCTA IJIEHOK.

7. Obure NoAXoIbl K CHHTE3Y HAaHOCTPYKTYPHUPOBAHHBIX MaTepHuaioB. Jlutorpaduueckue
METO/IbI — JNIEKTPOHHO-IIy4eBast 1 HOHHO-Ty4eBast JIutorpadus, MUKpochepHast
nurorpadus, HaHoIHTOrpadus, MArkas Turorpaduns, MEKponedaTs. MUKpO-3JIeKTpOMEXaHNIECKHE CUCTEMbI. MeXaHOXUMUS —
MIOMOJI ¥ AUCTIEPTHPOBAHUE.

8. 3onb-rens cuntes. Craguu. [IpoaykThI.

9. MeToapl XUMHYECKOH TOMOT'CHU3AITNH: TTUPOIN3 adpo30JieH, CyOIMMaIMOHHAs CyIIKa
(xproXuMHIecKas TEXHOJIOTHU), THAPOTEPMATBHBIN METO, CBEPXKPUTHIECKAs! CYIIIKa
(nomy4enue asporesneit).

10. MeTonbl cHHTE3a HAHOMAaTEPHAIOB «CHU3Y-BBEpX». TepMoauHaMiKa caMocOOpKU 1
CaMOOPTaHHU3AINH — TEPMOAWHAMHYECKHE MTOTCHITHAIEL.

11. MeTonsl cHTE3a HAHOMATEPHATIOB «CHU3Y-BBEpX». MOIEKyIIPHO-TydeBast SIMUTAKCUSL
(PVD). Xumnueckoe ocaxnenue. [Inéuku Jlenurmropa-bnomxkert.

12. I1a6oHHEIHA cHHTE3 (TeMInIaT-cHHTe3). Buas! TemmnaToB. TeMmiaT-cHHTE3 IEOIUTOB:
MOHOMeEPEHI U ofrroMeps SiO2; TeMInIaTs, HCTIONb3YeMBIe TS CHHTE3a IICOIUTOB;
MEXaHU3M 00pa30BaHUs IEPBUYHBIX, BTOPHUYHBIX U T.J. arPeraTos; NpUHIUNNAIBHASA CXeMa
cOOpKH 11e0UTOB (Ha npuMepe ZSM-5). OCHOBHBIE THIIBI [ICOJTUTOB.

13. [Ia6moHHbIHA cuHTE3 (TeMInTaT-cHHTe3). Buas! TemiutaTo. XXuaxue kprcramuisl. IuarpamMma
coctostHus «Boza-ITAB-Maciio» 1 3BOMIONMS MULETUISIPHOI moBepxHOCTU. CXeMa
(hopMHpOBaHUS ME3OTIOPUCTHIX OKCHIOB (Ha mpuMepe MCM-41).

14. ITonxons! k nonydenuto 1D crpykryp. [IDKK-meton.

15. XuMuueckne UCTOYHNKY TOKA: IPUHINM JeHCTBHS Li-noHHBIX OaTapei, aHOIHBIE 1
KaTOJIHBIE MaTEpHAIbI.

16. KomnosurtHble MaTpuabl: CTpoeHne U Knaccudukanys. [Ipumepst.

17. HaHOKOMIO3HUTHL: OTJINYHE OT MUKPOKOMIIO3UTOB, AUCTIEPCHOCTE M (hopMa JaCTHIT
HAMOTHUTEIS.

18. HaHOKOMIO3UTHI ¢ MOAUMEPHON MaTpPUIIEH: THIIBI MATPUL] U HATIOJHUTENS.

19. HaHOKOMITO3UTBI C MOJIMMEPHON MATPHUIICH: AIEKTPHUUECKUE H ONTHYECKUE CBOIMCTBA.
IIpumepsl.

20. CriocoObl MPUTOTOBJIECHUS MOJTUMEPHBIX HAHOKOMITIO3UTOB HAITOJHEHHBIX YIIIEPOJHBIMH
HaHOTPYOKaMH — H30TPOIHBIX ¥ aHU30TPOIIHBIX.

BapuanT 3x3amMeHanMOHHOro OmeTa npejcTaBieH B npunoxkenun Kk PIII.

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

[Ikana oueHUBaHUS 3HAHUH OOYYAIOIIUXCS 110 TUCIUTUIAHE:

O1eHKa «OTIMIHOY» — 00YJAFOLTHHCS MOKA3BIBAET TITyOOKHE, HCUSPIIBIBAIOIINE 3HAHHS B 00BbeMe IIPOIICHHOH TPOTrpaMMEL,
YBEPEHHO ACUCTBYET 110 IPUMEHEHUIO I0JIy4EHHBIX 3HAHUM Ha MIPAKTUKE, IPAMOTHO U JIOTHYECKU CTPOIHO U3JIaracT MaTepua npu
OTBETe, yMeeT (hOpMYITHUPOBATh BBIBOJBI U3 H3JI0KEHHOTO TEOPETUIECKOr0 MaTepuaa, 3HaeT JOMOIHUTEIbHO PEKOMEHI0BAHHYIO
JIUTEPATYPY.

Or1eHKa «XOPOIIO» — 00yJaIOIINICS TOKAa3bIBAaeT TBEP/IBIC U TIOCTATOYHO TIOJTHBIE 3HAHUS B 00beMe IPOHICHHOH MpOrpaMMEHI,
JIOIyCKaeT He3HAYUTeNIbHbIEC OMMOKY IIPH OCBEIIEHUH 3aJaHHBIX BOIIPOCOB, IPABMIIBHO JEHCTBYET MO MPUMEHEHUIO 3HAHHH Ha
IIPAKTUKE, YETKO U3J1araeT MaTepuall.

Or1eHKa «yIOBJICTBOPHTEILHO» — 00YJAIOIIMICS ITOKa3bIBaeT 3HAHUS B 00beMe MPOHICHHON MPOrpaMMBI, OTBETHI H3JIATaeT XOTS U C
OIIMOKAaMU, HO YBEPEHHO HCIPABIIICMBIMH [TOCJIE JOMOIHUTEIBHBIX X HABOSIINX BOIIPOCOB, IIPABHIIBHO ACHCTBYET 11O
IIPUMEHEHUIO 3HAHUH Ha IPaKTHKE.

OLeHKa «HEYJO0BIECTBOPUTEIBHO» — O0OYJAIOIIUICS JOITyCKaeT rpyOble OMMOKK B OTBETE, HE HOHUMAET CYIIHOCTH M3J1araeMoro
BOIIPOCA, HE yMEET IIPUMEHATh 3HaHUS Ha IPAKTHKE, 1a€T HEMOJIHbIE OTBETH HA JONOIHUTEIbHBIE U HABOASIIME BOIIPOCHI.

OL[CHK& «HC SABKa» — O6y‘iaIOLLII/II‘/'IC$[ HC ABHJICA HA 3K3aMCH.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTABUTEIH 3armaBue Bubnnorexa WznarenscTBo, rox
JI1.1 | Ceprees A. T. Hanomerponorus: DreKkTpoHHass OUOIMOoTEKa Mockaa: Jloroc, 2011
MOHOTpadus
JI1.2 | HeBoausn B. K. KBaHTOBas pusmka u DJeKTpOHHAs OMOIMOTEKa Mocksa: PUIL TexHochepa,
HaHOTEXHOJIOTUHU 2013
JI1.3 | Coxomnos /. IO. [TaTenToBaHMe N300peTeHNI B | DJeKTpOHHAs ONOITHOTEKA Mocksa: PUI] TexHochepa,
00J1aCTH BBICOKUX U 2010
HAHOTEXHOJIOTHi: MOHOTpadus
JI1.4 | Tonok FO. U., Tonok 3amuTa HHTEIEKTyaTbHON DJeKTpOHHAs OMOIMOTEKa Kazans: Kazanckuit
T. B. COOCTBEHHOCTH U HallMOHAJIBHBIN
MaTEeHTOBE/ICHHE: yIeOHOe HCCIEI0BATEIbCKUI
nocobue TEXHOJOTMYEeCKUI
yauBepcuter (KHUTY), 2013
JI1.5 |bneeman A. 1., TeopeTnueckne OCHOBBI OnexTpoHHas OnMONMMOTEKA Omck: OmMckuit
Janpmuna B. B., METOJIOB MCCJIEIOBaHUS rocynapCTBEHHBIN
ITononsukun /1. A. HaHOMAaTepUaJIoB: ydeOHOe TEXHUUYECKUH YHUBEPCUTET
rnocobue (OMI'TY), 2017
JI1.6 | Pepxonkos . 1., Hanomarepunaisl: yaeGHOE OnexTpoHHas OnONMHOTEKA Mocksa: JIaboparopus 3HaHHH,
Jlésuna B. B, nocobue 2017
Jzumsurypu J. JL.
JI1.7 | Ky3uenos H. T., OCHOBBI HAHOTEXHOJIOTHU: DJIeKTpOHHAs OMOJIMOTEKA Mocksa: JIabopaTopus 3HaHHH,
Hosotopues B. M., y4eOHHK 2017
XKabpes B. A,
Mapronun B. U.
JI1.8 | MypaBbeBa Upuna Mertposorusi, cTangapTu3anms | DIeKTpoHHas ONOIHOTeKa M.: U3a-8o MUCuC, 2015
BanenrunosHa, u ceprudukanus: 1ao.
OununnoB Muxaun MPaKTUKYM
HuxomaeBuy,
OunnukuHa Bepa
AnekcaHpoBHa
JI1.9 | J3umsurypu Diina MeTtoaonorust 1 mpaKTHKa DJIeKTpOHHAs OHOJIMOTEKa M.: [MUCuC], 2018
JleoHTBEBHA, OIIPE/ICNICHNS pa3MEPHBIX
Cunoposa Enena XapaKTepUCTHK MaTepuanoB (N
HukonaeBHa, 2965): y4e6. mocobue
Apxunos JIMutpuit
Hropesuu
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENIU 3aryaBue Bubnmorexa WznarenscTBo, rox
JI2.1 |Criues A. H. 3aluTa HHTENIEKTyalbHON OnexTpoHHas OnMONMMOTEKA Tomck: Onp Kontent, 2012
COOCTBEHHOCTH U
MaTeHTOBeIeHHE: yueOHOe
nocobue
JI2.2 | bypakoBa E. A., PyxoB |MeToIbl HAaydHO-TEXHIIECKOTO | DJIEKTPpOHHAs ONOIHOTEKA Tam60B: TamOOBCKuit
A. B., Tyronykos E. TBOPYECTBA B O0JIACTH rocynapCTBEHHBIN
H., ITaceko T. B., HAHOTEXHOJIOTHil: yueGHOe TEXHUYECKUH YHUBEPCUTET
TkaueB A. T nocobue (TTTY), 2017
JI2.3 |MoszroBa I B, Mertponorus 1 TEXHUYECKHUE OnexTpoHHas OnbONMMOTEKA Tam60B: TamOoBCKHit
Cagsenkos A. I1., U3MepeHHs: yueOHoe rOCyZlapCTBEHHBIN
Jusun A. T, 9JIEKTPOHHOE U3/1aHUE: TEXHUYECKUI YHUBEPCUTET
Ionomapes C. B., y4aeOHoe rmocodne (TI'TY), 2018
Iumkuna I'. B.
JI2.4 | A3un3urypu Dmna [Tpoueccs! momy4yenHus Bbubnuorexa MUCuC M.: U3n-o MUCuC, 2012

JleoHTHEBHA,
Cupnoposa Enena
Huxonaena

HAHOYACTHI] 1
HAaHOMATEepHAaJIOB.
HanorexHonoruu: yue0.
nocobue

6.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTABUTEIH 3armaBue

Bubnnoreka H3parenscTBO, TON

JI3.1 | A3unm3urypu Dmna

JIeoHThEBHA,
Cupnoposa Enena
Huxonaena

HAHOYACTHI 1
HaHOMAaTepHAaJIOB.
Hanorexnonoruu (N 3511):
yue0. mocodue

IIpouecce! nmomy4yenus DreKkTpoHHass OUOIMOoTEKa M.: [MUCuC], 2019

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKANMOHHOI ceTH « UHTepHET»

91 Poccrannapt

https://www.rst.gov.ru/

32 |Pocuano

https://www.rusnano.com/

ITaTtenTHas 6MbIHOTEKA

https://www .fips.ru/about/vptb-otdelenie-vserossiyskaya-

93 patentno-tekhnicheskaya-biblioteka/
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
o1 JInnensuu 11O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr

I1.2 [ESET NOD32 Antivirus

I1.3 | Win Pro 10 32-bit/64-bit

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasunauenune OcHarenne

JIroboit Kopryc | YueOHass ayauTopus Uil TIPOBEACHUS | KOMIUIEKT ydeOHoW MeOenmu 10 36 MecT il 00ydaronIuxcs,
MynsTUMeHHHAS 3aHSATUN JCKIUOHHOIO THINA W/WIK Ul | MyAbTUMEAUAHOe  00OpyHOBaHHE, MAarHHTHO-MapKepHas
MIPOBEICHHS IPAKTUUCCKUX 3aHITHIA: Jocka, pabouee Mecto mpernomaeaterns, IIKc moctymom k
UTC «Uurepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMUHBIN
kabuaer ©Ha tmiarpopme LMS Canvas, nIHIIeH3MOHHBIE

nporpammMel MS Office, MS Teams, ESET Antivirus
UuranpHbIi 3aI1 KOMITJIEKT y4eOHOi Mebenu Ha 55 mecT s oOydaromuxcs,

JNIEKTPOHHBIX PECYPCOB

50 HOK c¢ gmoctymom k MWTC «HMuTtepHer», 3UOC
YHHMBEpPCUTETa 4Yepe3 JIMUHbIH kaOuHeT Ha miatdopme LMS
Canvas, mmueHsnoHHble mnporpaMmsl MS Office, MS
Teams, ESET Antivirus.

JIro0oit
MynpTuMenuiinas

KOpITyC

YduebHass aymutopust ISl TIPOBEICHUS
3aHATUNA JIEKIMOHHOTO THIA W/WIA I
TIPOBEACHUS IPAKTUUECKUX 3aHATUI:

KOMIUTEKT ydeOHOM mebenm 1o 36 MecT i oOydaromumxcs,
MyIbTHMEAUHHOE  00OpydOBaHME, MAarHUTHO-MapKepHas
Jocka, pabouee Mmecto mpenogasatens, IIKc moctymom k
UTC «Uurepuer», DMOC yHuBepcuTeTa 4Yepe3 JIMYHBIN
xabuHer Ha iatgopme LMS Canvas, IHIEH3MOHHBEIC
nporpamMel MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

Kypc HaueneH Ha H3ydeHUe BOIPOCOB TEPMHUHOIOTUH, KIACCU(BHKAIMH, pa3MepHbIX 3()(HEKTOB, MACIITAOMPOBAHUS, UCCIICAOBAHHS,
XpaHEHUs, TPAaHCIIOPTUPOBKH HAHOMATEPHAIIOB.
Bo Bpems aynnTOpHBIX 3aHATHH B YI€OHOM KypCe HCIONB3YIOTCS AKTHBHBIC M MHTEPAKTUBHBIC TEXHOIOTHH:

— NIPOBEJCHUE MPAKTHUYECKUX 3aHATHH C UCTIOIb30BAHUEM HHTEPAKTUBHBIX U MYIbTUMEAUITHBIX TEXHOIOTHH (IIPe3eHTALHS B
dhopmare MS PowerPoint);
— MCTOJIb30BaHME ITPH TIPOBENICHUH 3aHATHI aKTHBHBIX ()OpM 00ydeHHsI, yIeOHBIX BHICOMATEPHAIIOB.

JlucruninrHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HAUUTeIFHOTO 00beMa CaMOCTOSTENbHOM paboThl. IIpu 3TOM OpraHu3yroTCs
IPYNNOBbIE M MHANBHAYAIbHbIE KOHCYIbTAaMK. KauecTBeHHOE 0CBOGHHE AMCLIMIIMHBI BO3MOXKHO TOJILKO PH CHCTEMATHUECKOM
CaMOCTOSITENILHON paboTe, YTO MOANEP)KUBACTCS CHCTEMON TeKyIIeH 1 pyOeKHOW aTTecTalu .




