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1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

Llens mucnumuHbl « MeToabl ANArHOCTHKY B HAHOTEXHOJIOTUSIX» — aTh PECTaBIeHNEe 00 OCHOBHBIX IPHHIIAIIAX
COBPEMEHHBIX (PM3NIECKUX METOJIOB, HC-TTOIB3YEMBIX JUIT ANAarHOCTHKN HAaHOMATepPHAaJIOB, OCOOCHHOCTSIX HX MPHUMEHCHUS
JUISL ICCIIEIOBAHMS PA3INYHBIX THIIOB HAHOCTPYKTYP U (PyHKIIMOHANBEHBIX HAHOMATEPHAJIOB, CTUMYIHPOBATH Pa3BUTHE
UHKEHEPHOTO MBIILIEHHs, TPUOOPETeHNE 3HaHUH, HEOOXOJUMBIX IJISl U3yUEHUS TOCIEAYIOMUX UCIHUILINH.

KoHkpeTHbIe 3a1a41 Kypca CBOASATCS K CIACAYIOIEMY:

1. PaccMoTpers BOSMOXKHOCTH MPUMEHEHUSI COBPEMEHHBIX (DM3HKO-XHMUYECKHX METOJOB JUIS AUATHOCTHUKHI
HAHOCTPYKTYPUPOBAHHBIX MaTE€PUANIOB 1 HAHOOOB-EKTOB.

2. W3yunts 0cOOEHHOCTH NPUMEHEHHs (PU3MKO-XUMUYECKHX METOJO0B BBICOKOTO Pa3pemIeHUs Ul JUaTHOCTHKH
HAaHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX Ma-TE€PUAIIOB, PEATU3yeMbIX B HAHOTEXHOIOTUSIX.

3. OCBOUTH TEXHUKY aHanu3a npoduield AuppakIMOHHBIX MAKCUMYMOB, (OPMHU-PYEMBIX
HaHOCTPYKTYPUPOBAaHHBIMH MaTepHaIaMu (pa3Mepbl odacTeil kore-peHTHOTo paccessHus 1 — 50 HM), ITO3BOJISIOLLYIO
MOJTy9aTh HHPOPMAIIHIO O TOHKOH CTPYKTYpe, 3aKOHOMEPHOCTSX (hOPMHUPOBAHMUS HOBBIX (a3.

4. OCBOHTH TEXHHKY ITOJydeHUS MH(GOPMAIMH O IMapaMeTpax TeKCTyphl HaHOCT-PYKTYPHPOBAaHHBIX MaTEpHallOB
METOJIOM PEHTTCHOCTPYKTYPHOTO aHANIN3a H METOJUKY 00pabOTKHM MOTydeHHBIX SKCIIEPHIMEHTAIBHBIX PE3YIbTaTOB.

S. OCBOHTH TEXHHKY IOJydeHUS] MH(OPMAIMH O THCIEPCHOM COCTaBe M MOPQOIOTHH KPHUCTAJUIOB U
BBICOKO/IUCIIEPCHBIX MTOPOIIKOBBIX CHCTEM METOJIOM PacTPOBOI 3MEKTPOHHON MUKPOCKOIIMU M METOJUKY 00paboTKu
IOJIy4€HHBIX 3KCIIEPUMEHTANIBHBIX PE3YIbTATOB.

PeSyJII:TaTI)I o6yqu1/151 10 JUCHUIITIMHE HAITPABJICHBI HA JOCTUKCHUC NHAUKATOPOB!:

OIIK-3.1 - CocraBnsieT OTUETHI IO YIEOHO-NCCIEA0BATENBCKO NeATETBHOCTH, BKITIOUAst aHATIHN3 IKCIICPHIMEHTAIBHBIX
PE3yNbTAaTOB, COMMOCTABICHUA UX C U3BECTHBIMU aHAJIOraMU

OIIK-3.2 - ®opmMupyeT JeMOHCTPAIMOHHBIA MaTepHall U IPECTaBIsAeT Pe3yAbTaThl CBOSH UCCIIC0BATEIBCKOH
JIEATETbHOCTH Ha HAYYHBIX KOH(PEPEHIHAX, BO BPEMs IPOMEKYTOUHBIX U UTOTOBBIX aTTECTalUil.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (paszen) OIOI: | F1.0.12

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al01erocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0¥CKa i 00paboTKH HH(OPMAIIH

MartemaTuyeckui aHaIu3

BBe)IeHI/Ie B CIICHUAJIBHOCTH

Brencnue B HAaHOWHKCHCPHIO

dusuka

HCOpl"aHI/I‘-ICCKaH H OpraHn4eCKas XuMus

dusnyeckass XuMus

DHU3NKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTHH

2.2 IMCOMILTHHBI M IPAKTHKH, 11 KOTOPBIX OCBOeHNE TAHHONH JHCIHILTHHBI (MOXYJIs1) HEOOXOIHUMO KaK
npeanIecTBYIOIIee:

Hpeﬂ,[[I/IHJ'IOMHaﬂ IIpaKTUKa

Hayuno-uccnenoBarenbckas pabora

BrimoniHeHMe 1 3a1UTa BBITYCKHOM KBaTH(UKaINOHHOH paboThI

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIATIINHBI
(MOJIY.JIsT)

OIIK-3: CnocodeH NpoOBOANTD H3MepeHUs U HA0II0/IeHUs, 00padaThIBATh U NPEACTABIATh IKCIIEPUMEHTAIbHbIE
AaHHBIE

3HaTh:

Juns noctmxenns OIIK-3.1: ¢usndeckre OCHOBBI U IPUHIIMITE paOOTEI IPHOOPOB U YCTPOUCTB AUATHOCTUKU MAaTEPHANIOB U
U3/IeNUi ¢ HAHOMETPOBBIM pa3pelIeHuEM, IIPHEMbI 00paOOTKH Pe3yNIbTaTOB UCIIBITAHUI

YMmerh:

Jns noctrxenus OIIK-3.2: ananusupoBaTh BO3MOKHOCTU IPUMEHEHUS (PU3NUECKUX METOJOB AUATHOCTUKH C
HaHOMETPOBEIM pa3pelIeHuEM, IPUMEHATh KOHTPOJIb-HO-U3MEPHUTEBHYIO alliapaTypy ¥ METOI6I 00pabOTKH MOIydeHHBIX
JIAHHBIX JJIS OTIPEIeTICHIS TEXHUUECKUX XapaKTePHCTHK HAHOOOBEKTOB M M3/ISIHH Ha MX OCHOBE, a TAKXKE O IapaMeTpax
CTPYKTYpPbl HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB
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ctp. 4

Baanern:

Jmst moctmkennst OITK-3.2: npencraBieHusMU 0 HAHOTEXHOJIOTUSAX B OTPACIISX, OTPEACTISIOMINX TEXHUUECKUI Mporpecc, U
OCHOBaX (PM3UKO-XUMHUIECKUX METOJIOB TUATHOCTHKH HAHOOOBEKTOB U HAHOCTPYKTYPHPOBAHHBIX MaTEpPHAaIOB; HABHIKOM
peleHns: KOHKPETHBIX HHKEHEPHBIX 3a/1a4, METOIaMH SKCIIEPUMEHTAILHOTO UCCIEA0BAaHUS MaTEPHAIIOB, CIIOCOOHOCTHIO B

COCTaBC KOJJICKTHBA y4aCTBOBAaTb B IIPOBCACHUU PACYCTHBIX pa60T

B pe3yjbTaTe 0CBOCHUA TUCHUIIJINHBI 06yqaloumﬁcu JOJIZKEH

3.1 |3narh:

3.1.1
HaHOMETPOBBIM Pa3peIICHUEM, IPHEMbI 00paOOTKH Pe3yIbTaTOB UCIIBITAHUH

q)HSI/ILICCKI/IC OCHOBBI U IIPUHIUIIBI pa6OTI)I HpI/I60pOB u yCTpOﬁCTB JANAarHOCTUKHU MaTCpUajIOB U I/IBZ[CJ'II/Iﬁ C

3.2 | YMmeTh:

3.2.1

napaMeTpax CTPYKTYpbl HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIOB

aHATM3UPOBATH BOSMOXHOCTH MPHUMEHEHHS (PU3MUECKIX METONOB JHATHOCTHKHA C HAHOMETPOBBIM
paspelIeHreM, IPUMEHITh KOHTPOIb-HO-U3MEPHUTENIBHYIO allapaTypy U METOAbl 00pabOTKHU IMOITyICHHBIX
JAHHBIX JJIsI ONIPE/IETICHNS] TEXHUUECKHX XapaKTePUCTHK HAHOOOBEKTOB M M3/ENil Ha MX OCHOBE, a TAKXe O

3.3 | Bmagern:

3.3.1

HPECTABICHUSIMU O HAHOTEXHOJIOTHSX B OTPACIIAX, ONPE/IEISIONINX TEXHUYECKUH IPOrpecc, 1 OCHOBAX
(PU3UKO-XMMHUYECKHX METOJIOB AUArHOCTHKH HAaHOOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX MAaTEpHAJIOB;
HAaBBIKOM PEIICHUS] KOHKPETHBIX HHXEHEPHBIX 3a/ja4, METOJaMHU 3KCIEPUMEHTAIBHOTO HCCIICIOBAHHS
MaTepHaloB, CHOCOOHOCTBIO B COCTaBE KOJUIEKTHBA Y4aCTBOBATh B IIPOBEJICHUH PACUETHBIX padboT

4. OFBEM JUCUMILINHBI (MOLY.JIST)

O6wasn TpyaoemMKocTb 23ET

YacoB 1o yueOHOMY ILIaHY 72 Bunsl KOHTpoNsS B ceMecTpax:
B TOM YHUCIIE
ayIUTOPHBIC 3aHITHS 36 3a4eThl 6
camocTosTeNnpHas pabora 36

5. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI (MOAY JIST)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BU/I 3aHATUS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Paznen 1. BBenenne
1.1 HanoTexHOIOTMY U SHEPreTHKA, MEIULMHA, KOJIOTUS, CTPOUTENBCTBO, 6 2 JI1.1J11.2
Paano3eKTPOHUKA, TUTOrpadus, COBpeMEeHHOEe MaTepraioBecHue /JIek/ JI1.4J12.1 J12.2
J12.3
01323354
Paznen 2. [Ipumenenue puznyecKuX MeTOI0B HCCIEA0BAHUS
MHKPO000beMOB [IJIsl IMATHOCTUKU HAHOCTPYKTYP B
HAHOTEXHOJIOTHAX.

2.1 Pentrenosckuii mudpaxromerp. B3anMocBs3b JaHHBIX, OTYIaeMBIX TIPH 6 4 JI1.1 J11.2 J11.3
aHaJIM3€ PEHTTEHOIPaMM, U IIapaMeTpax CTPYKTypbl MaTeprara. JI1.4J712.1 JI12.2
TpeboBaHMs K HOATOTOBKE OOBEKTOB HUCCIeOBaHUS. PexKUMBI pabOTHI J12.3
npubopa mpu onpeneNieHu: Ga3oBoOro U AUCIEPCHOTO COCTaBa, 2103253 54
IapameTpax TeKCTyphl MaTepHaia. Bo3sMOXKHOCTH TpUMEHEHNS
PEHTT€HOBCKOH TU(PPaKTOMETPUH IS ONITUMH3AINN TEXHOIOTUIECKUX
mporeccos. /JIek/

2.2 Paspemaroriast cnocoOHOCTh MPOCBEYUBAIOIIETO JICKTPOHHOTO 6 2 JIT.1JI1.2 JI1.3
MHKpOCKOTIa. PeXUMBI pabOTHI M TEXHHUECKHE BO3MOXKHOCTH METO/A. JI1.4J712.1 J12.2
TpeboBanus k 00beKkTaM nuccienoBanus. [lorydeHne TaHHBIX O J2.3
JIUCTIEPCHOM U (pa30BOM COCTaBE MOPOIIKOBBIX U 213253 54
HaHOCTPYKTYPHPOBAHHBIX MaTepuaoB. [IpuMeHeHNE METOTUKH PSMOTO
pa3perieHus KpUCTaUTUIECKON PEIISTKH IS OTYISHHS JAHHBIX O
COBEPILEHCTBE CTPYKTYPHI, HATMYUH TBEPIBIX PACTBOPOB B JIOKATBHBIX
MHKpooOBeMax obpasiia. /JIex/

23 30H/10BbIE MUKPOCKOIIBI BBICOKOTO Pa3peleH st sl TUarHOCTHKH 6 2 JIT.1JI1.2 JI1.3
COBEPIICHCTBA KPUCTAJUTMUECKOM CTPYKTYPBI, CTPOCHHS JI1.4J12.1 J12.2
TeTepoIepexo10B U reTepoo0beKTOB. TeXHHUECKHEe BO3MOXKHOCTH 2.3
MeToza. TpeboBaHus K 00beKTaM HucciaenoBanus. /JIex/ D132 53 54
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24 B03MOXHOCTH 1 IPEUMYIIECTBA IPUMEHEHUS] ATOMHOCUIIOBOM 6 2 JI1.1 J11.2 J11.3
MHKPOCKOIIMH U IPEUMYIIECTBA IPUMEHEHHS] CHHXPOTPOHHOTO JI1.4J712.1 J12.2
W3TY4eHUs] B HAHOTEXHOJIOTUSX uTorpadun /Jlex/ J12.3

21223324

2.5 CxaHupyoIas 3JeKTPOHHAs MUKPOCKOTIHUS, IIPUHITUI TTOTy4eHHS 6 2 JIT.1JI1.2 JI1.3
n300pakeHNs, TEXHHIECKHE BO3MOXKHOCTH. [IprMeHeHne CKaHupYIomIei JI1.4J712.1 J12.2
9JIEKTPOHHON MUKPOCKOIIMH, B TOM YHUCIIE HJIEKTPOHHO30HI0BOIO J12.3
MHUKpOaHaJIN3a, 1) JUarHOCTUKH MaTEpUaJioB. DKe - CIEKTPOMETPUHU 213253 54
JUTSL TAATHOCTUKY TOHKOTUICHOYHBIX HAHOOOBEKTOB. /JIek/

2.6 OCHOBBI TEXHUKH HAHOUJICHTUPOBAHUS. MeXaHU4eCKOe II0BEICHHUE 6 2 JI1.1J11.2 JI1.3
TBEPABIX TeNl B HAHOOOBEMaX MPH HAHOUICHTUPOBAHHH. JI1.4J12.1 J12.2
HaHnounaentupoBaHue 1 ero BO3MOXKHOCTH B IHATHOCTHKE J12.3
HaHOTeXHOJOTHH. /JIex/ 31323354

2.7 CennmeHTOTadws, TEXHHYECKHE BO3MOKHOCTH W METOIBI MOTYICHHS 6 2 JI1.1J11.2 JI1.3
nH(pOpPMANH O JUCHEPCHOM COCTaBe, 00IaCTH IPIMEHEHHS METO/Ia B J11.4712.1 JI12.2
JIMAarHOCTUKE HAHOTEXHOI0THM /JIek/ J12.3

212233524

2.8 Omnpenenenue MOpGHOIOTHH KPUCTALIOB U TUCIIEPCHOTO COCTaBa 6 6 JIT.1JI1.2 JI1.3
HAHOKPHUCTAJLINYECKON CUCTEMbI METOAOM PacTPOBOH 3NEKTPOHHOU JI1.4J712.1 JI12.2
Mukpockonuu. /IIp/ J12.3

21223324

2.9 PentreHoBckast udpakTOMETPUS B HAHOTEXHOJOTHSIX. AHAIN3 6 6 JIT.1JI1.2 JI1.3
npodwieit MMPPaKINOHHBIX MAKCHMYMOB, TTOJTyIeHUE JAHHBIX O JI1.4J12.1 J12.2
JUCTIEPCHOM U (pa30BOM cOCTaBe HAHOCTPYKTYPHUPOBAHHBIX 2.3
MaTepuaios. /TIp/ 215233 24

2.10 | Ananu3 npoduieii TuppaKIMOHHBIX MAKCHMYMOB, TIOJY4CHUE TaHHBIX O 6 6 JIL.1JI1.2 JI1.3
TEKCTYpe HAaHOCTPYKTYPHUPOBAHHBIX MaTepuaioB. /IIp/ JI1.4J12.1 J12.2

J12.3
21223324

2.11 |IIpuMeHeHHe PEHTTEHOBCKON AU(PPAKTOMETPHH U 6 24 JIT.1JI1.2 JI1.3
MHKPO3JIEKTPOHOTpaduN, MPOCBSUNBAIONIEH TPAHCMHACCHOHHOMH JI1.4J712.1 J12.2
MUKPOCKOIIHUH, 30HI0BOM MUKPOCKOIUHU, CKAHUPYIOLEH 3JIEKTPOHHOMI J2.3
MHUKPOCKOTIMH U 3JIEKTPOHHO-30HI0BOTO MUKpOAHAJIN3a, 2103253 54
HaHOMJICHTHPOBAHHS H BO3MOKHOCTH STHX METOJIOB B THATHOCTHKE
HaHOMATEPHAJIOB, MOTYIECHI TEXHHIECKUX JaHHBIX O HAHOPAa3MEPHBIX
Matepuanax u usgenui. /Cp/

2.12 | PenrreHoBckas Au(pakTOMETPHs B HAHOTEXHOJIOTUAX. AHATTU3 6 12 JI.1JI1.2 J11.3
npodwieit TUPPaKIUOHHBIX MAKCHMYMOB, MOJIyYEHHE JAHHBIX O TOHKOH JI1.4J12.1 J12.2
CTPYKType HaHOCTPYKTYPHPOBAaHHBIX MaTEPUAJIOB (JICIIEPCHOM, J12.3
¢a3oBoM coctase u TekcType). /Cp/ 01323354

6. POH/J1 OIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

KoHTpospHBIE pabOTHI, BOMPOCH K 3a4eTy

6.2. TunoBbIe KOHTPOJJIbHBIC 3AIAHUA U HHbIC MAaTEPHAJIBI IJIA TeKymeii aTrecTalnuu

[Tpumepbl KOHTPOJIBHBIX padoT

burner 1

1. HaHoTexHOIOTHM B SHEPIETUKE

2. [Tpumenenue Oxe- CIEKTPOMETPHUU IJIsl IUATHOCTUKH HAHOCTPYKTYP

buner 2

L. CxaHupyromas eKTPOHHAs MUKPOCKONHS, IPUHIUI HOTyIeHUS H300paKeHHs

2. [TprMeHeHNe PEeHTIEHOBCKOH AN(PAKTOMETPUH Ul JUATHOCTHKU TEKCTYPUPOBAHHBIX HAHOCTPYKTYP

6.3. TunoBble KOHTPOJIbHBIE BONPOCHI U 3aJaHUS 1JIsl IPOMEKYTOYHOI aTTecTaAluu

BOHPOCBI K 3a4CTy

L.
2.
3.

HaHOTEeXHOJIOTHH B SHEPreTUKE, CTPOUTENHCTBE, IKOJIOTHH, MEIHIMHE
Hanonuronrpadus
PenrtrenoBckast 1u()pakTOMETPHs, TEXHHIECKHE BO3MOKHOCTH
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Nk

8.

JUAarHOCTUKU MaT€pUajioB

9.
10.
11.

12.
13.

Il JUAaTrHOCTUKU MaTCpraIoB

14.
15.
16.

B3anmocBs3p Au(pakIMOHHON KapTHHBI U (a30BOTO, TUCIIEPCHOTO COCTaBa MaTepHaa
IIpumeHeHHEe PEHTTEHOBCKON ANGPAKTOMETPUH IJIS JTUATHOCTHKH MAaTEPHAIOB B HAHOTEXHOJIOTHSAX
IIpumeHeHUE PEHTTEHOBCKON AMGPAKTOMETPUH IJISl JUAaTHOCTUKU TEKCTYPUPOBAHHBIX HAHOCTPYKTYP
ITpocBeunBatomias »JIEKTPOHHAS MUKPOCKOIIUS, pa3pellaromasi CllocOOHOCTb, PEXXUMBI pabOThI, TEXHUYECKUE
BO3MOKHOCTH
[IpuMeHeHue NPOCBEUUBAIOLIEH 3JIEKTPOHHOM MUKPOCKOIIMH, B TOM YMCJIE BBICOKOTO Pa3pellCHUs, s

B03MOXHOCTH M TIpIMEHEHHE 3JICKTPOHHOW MHUKPOAN(PPAKTOMETPHUH, METOAA TEMHOTO TIOJS JUIS THATHOCTUKH
MPOCTPAHCTBEHHOTO pacmpenencHus da3
Pu3nuecKre MPUHUUINBI JUATHOCTUKHA OBEPXHOCTH MATEPHAIOB HA HAHOMETPOBOM YPOBHE METOJaMH 30HI0BOU
MHUKPOCKOIIMHU
IIpnmeHeHNEe aTOMHO-CHIIOBOH MUKPOCKOIIMHU B JINTOTpadHH
CxaHupyromas eKTPOHHAs MUKPOCKOMNHS, IPUHIUI HOTyIeHHS H300paKeHHs, TEXHUIECKHE BO3MOXKHOCTU

IIpuMeHeHUE CKaHUPYIOILEH 3JEKTPOHHONW MHUKPOCKOIIMM, B TOM YHCIIE 3JEKTPOHHO30HOBOIO MUKPOAaHAJIU3a,

ITpumenenue Oxke- CHEKTPOMETPUM I IUATHOCTUKU HAHOCTPYKTYD

HaHOI/II[eHTI/IpOBaHI/Ie Hn €ro BO3MOXXHOCTH B TUMAarHOCTUKEC HaHOTEXHOJIOTHUI

CG,I[I/IMCHTOFH.(I)I/IFI, MCTOAbI MTOJTYYCHUA I/IH(l)OpMaLII/II/I O JUCIICPCHOM COCTaBE, obnactu IIPUMEHCHUA METOJa

6.4. Kputepuu onieHuBaHUA

Texymunii KOHTPOJIb TEOPETUYECKNUX 3HAHUM U IPAKTUYECKUX HaBBIKOB IPOU3BOJUTCS MTPU BBIOJHEHUH PACUETHO-
MPAaKTUIECKUX PaboT B pOpMe OTBETOB Ha KOHTPOJILHBIE BOITPOCHI.
CTymeHT JOIyCcKaeTcs K caue 3aueTa B KOHIIE CEMECTpa MPH BBITIOJTHEHUH J0-MAITHUX PAaCcueTHO-TIPAKTHYECKUX padoT.
3a4er CTaBUTCS HA OCHOBAaHWHU MUCBMEHHOTO U YCTHOTO OTBETOB IO 3K3aMEHAI[HIOHHOMY OUIIETY B TOM CIIy4ae, eCiu
CTYICHT:
- 00HapY)KMBAET BEpHOE MOHNMAaHHUE CYITHOCTH PACCMATPUBAEMBIX SIBICHUH W 3aKOHOMEPHOCTEH, aeT onpeaeeHue u

HCTOJIKOBaHUE OCHOBHBIX IOHSATHH 3aKOHOB, TEOPUH, a TaKKe MPaBUIbHOE ONpeAeieHue GU3NIecKuX BEIMUMH U3 eIUHUI] U
CHoco00B U3MEpPEHMUS;

- MOXKET YCTaHABJIMBATH CBA3b MCKAY N3Yy4aCMbIM U PaHEC U3YUCHHBIM MAaTCPUAJIOM IO KYypPCYy NUCHOUIIIINHBI, a TAKXKE C

MaTEepPUAIIOM, YCBOCHHBIM IIPU U3Y4EHUU JPYIUX JUCLHUILIUH.
Ornenka «He 3auTeH0» CTaBUTCS B TOM CIIy4ae, €CIU CTYJEHT HE OBIaJell OC-HOBHBIMH 3HAHUSIMU M YMEHHUSAMH B
COOTBETCTBHH C TPEOOBaHMUAMH HPOTPAMMEI JINOO HE MOXET OTBETHTH HU Ha OJIMH U3 ITIOCTABJICHHBIX BOIIPOCOB.
B nrceMeHHBIX paboTax yIUTBIBAeTCS TAKKe, KaKast 9aCTh PaOOTHI BEIITOJTHEHA.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 |IIyn Y., OysHC @, Hanotexnomnoruu: yaeOHoe mocoOue 1 By30B Mocksa:
Tonosun 0. U. Texnocdepa,
2009
JI1.2 | banaGaunos B. 1. HanortexHonoruu: Hayka Oyaymero Mockaa: JkcMmo,
2009
JI1.3 | Ymanckuit f1. C., Kpucramnorpadus, pearreHorpadus u 3J1eKTpOHHAS Mocksa :
Ckakos 0. A, MHUKPOCKOIINS: YIeOHUK JUIS BY30B Merannyprus,
Hsanos A. H., 1982
Pacropryes JI. H.
JI1.4 [T'yces A. 1. HanoMaTepuainsl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOIUU Mocksa :
duzmatiut, 2007
7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 |IIyn Y., Oysnc @., Hanotexnonoruu: yaebHoe mocobme MockBa :
T'onosun 0. U. Texnocdepa,
2004
JI12.2 | Cyzpanes U. I1. HaHoTtexHomorus: HU3NKO-XUMHUST HAHOKIACTEPOB, Mockga:
HaHOCTPYKTYpP 1 HAHOMAaTEpUAIOB JIu6poxom, 2009
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ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.3 | JIyuunun B. B., HanortexHomorus: ¢pu3nka, Mporecchl, TMarHoCTHKA, MPUOOPHI: Mockga : 9bC
Tawupos 10. M. MOHOTpadus Uznarenbckas
(http://znanium.com/catalog/document?id=174598) ¢upma "Ouznko-
MaTeMaTH4ecKast
nuteparypa" (O
U3MATIINT),
2006

7.2. llepeuyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT"

31 |Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-O0ubnoreunas cucrema (3B5C) / m3narenscrso Jlanb. URL:
http://e.lanbook.com/

92 | IOpaiT [dnekTpoHHbIH pecype] : anekTpoHHO-0nbmroTeuHas cucrema (IbC) / m3natensctBo FOpatit. URL:
https://biblio-online.ru

93 | VHuBepcuTeTckas OubanoTeka oHIaiH [DIEeKTPOHHBIN pecypc] : aeKTpoHHO-0nbmuoTeynas cucrema (ObC) / OO0
Hupextmenua IMaomumuar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTporHas oubnnoreka Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp /

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obGecnieyenune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

7.3.2 IIpodeccuonanbHble 6a3bl JAHHBIX U HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTajor HaydHoi 6ubnuorexnu YenlY [DnexTpoHHSBIH pecypc] : 6a3a ganHbIxX / Yensd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexxum noctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : myapTuaMCIMILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / komranus Thomson Reuters. — Pexxum goctyma:
Juis 3apeructpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosup3osarenei YenlV. — Teker : aeKTPOHHBIMN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
UYenlV. — TekcT : 21eKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJY JISA)

OcBoeHNE AUCIUTUIIHEI OCYIIECTBIISIETCS B Y4eOHOH ayJUTOPHUH IIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaenToB. Ecim
3aHATUS BEAYTCS U MOTOKA CTYJCHTOB, TO IUCIUILUIMHA BEJETCS B ICKIMOHHON ayAUTOPUH MIEPBOTO KOPITyca,
paccuntanHoii Ha 100 cTyneHTOB.

Jlnis yCIeImHoro 0CBOEH!sI IUCIUILTUHBI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHa MYITbTUMEIUHHBIM KOMILIEKCOM U 3KPaHOM
JUISL IEMOHCTPALIMH CIANIOBBIX NIPE3eHTalNH.

Vcrionb3ytoTes 2JIeKTPOHHBIA YHTANTBHBIN 3a)1 HaydHoU Oubmuotexu Yenl'V (aymutopus 206) u yaeOHas 1abopaTtopus
BBIUHUCIIUTENEHOH (GH3nKH Kadenphl TeopeTndeckoit Gu3uku (ayauropus 222) [t cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAII[EHHBIE IEPCOHAIBHBIMI KOMITBIOTEpaMU, MYIbTUMEUIHHO anmapaTypoil. B aymuropusx obecrieuer 1oCTym K
Pa3NUYHON CIIPaBOYHOM JIUTEpaType, SHUUKIIONEANIM, OUOIorpaguueckuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaMOHHEIM pecypcaM «HTepHeT».

Ha Ka(be;[pe (I)I/I3I/IKI/I KOHACHCHUPOBAHHOTO COCTOAHUA UMCIOTCA CIICIUATIN3UPOBAHHBIC .]'Ia60paT0pI/II/IZ

JlabopaTopust peHTreHOCTpYKTYpHOTO aHaimmu3a Nel26, LleHTp KoIeKTHBHOTO Mob30BaHus «HaykoeMkue TexHonorum» 126
B, 126 T

PentrenoBckuii nudpakromerp APOH-3, pentreHoBckuii nmopoukosslil audpakromerp Bruker D8 Advance,
mapoBas MenbHula FRITSCH, sHeproaucnepcuonnsiii pentreHoBckuit ciekrpomerp ARL QUANT’ X, koMmbroTephI ¢
CIIeIMaTN3NPOBAHHBIM IIPOTPaMMHBIM OOecIiedeHneM — 5 mT.,
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JlaGopaTopus snexkTpoHHO# Mukpockomnuu Nel21, 123

DnexTpoHHbd MuKpockonn YOMB-100K, Bakyymubsiii oct BYII-4, ckaHUpYIOIIHiA 3JIEKTPOHHBI MUKPOCKOII
JEOL JSM-6510LA, Bakyymusbrii moct JEOL JEC-3000FC, atomubIii croBoii Mukpockomn Nanoe-ducator I, koMIbroTepsI ¢
pOrpaMMHBIM oOecTiedeHneM — 2 IIT.

JlabopaTopust ha3oBbix npeBparneHuid Nel31

HepuBatorpadsr Q-1500, Q-1000, cunxpoHHbIid Tepmuyeckuit anamusarop Netzsch STA 449 Ju-piter,
xpomarorpad, GoToKaITOpUMETp, ONTUICSCKUI MUKpOcKoT, MydernbHas neub Cron 10/11, Moct nepemernoro Toka P5030,
npecc ruapasnudeckuii [1T'P-10, koMIbioTeps! ¢ IpOorpaMMHBIM 0OecredeHeM — 2 IIT.

CosmectHast ¢ PO PAH (r.Mocksa) nadoparopust « DH3UKH MarHUTHBIX siBeHUI» Ne 101(4)

VYcraHoBKa TUIaBHIIbHAS JIEKTPOIYroBasi, Y CTaHOBKA UL M3MEPEHUS] MAarHUTOKAJIOPHYIECKOTro d(dekra, HaocC
BakyyMHbIit 2HBP, kprorenHas cucrema Juisi aBTOHOMHOM YCTaHOBKH 110 H3MEPEHUIO MAarHUTOKAIOPUIECKOTO dPPeKTa,
CHCTEMa BaKyyMU3aIlWH JUI aBTOMAaTH3MPOBAHHON YCTAHOBKH 110 H3MEPEHUIO MATHUTOKAIOPHIECKOTO 3 eKTa, ycTaHOBKA
0 YNbTPATOHKON Hape3Ke CIUIaBOB, JabopaTopHblil BakyymHbIi Hacoc HVP8 (HUMM VAC CILA), koMnbroTeps! — 3 MIT.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCSA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIST)

IMpu n3ydeHny JTaHHOW TUCIUIIMHBI HCIONB3YIOTCS JIEKIIMOHHBIE, IPAaKTHYe-CKHE 3aHATHUS U CAMOCTOSATENbHas paboTa
cTyaeHTa. Ha NeKIMOHHBIX 3aHATHAX MPENoAaBaTeNb H3araeT OCHOBHOE COJiepKaHKe TeM mporpaMMsl. [IpopaboTky
JICKIMOHHOTO MaTepuaa XelaTeJIbHO MPOBOANTH KakK MOCIe KaXKIOT0 3aHATHS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MTO3BOJIUT
CBSI3aTh BOSIMHO MTOJyICHHBIC CBEACHHS M COCTABUTH IIETBHYIO KAPTHHY.

Ha mpakTHueckux 3aHATHIX pacCMaTPUBAIOTCS OCHOBHBIE METOABI U NIPUEMBI pellIeHHUs 3a1a4. PekoMeHayeTcs nepen
Ka)bIM MPAKTHYECKUM 3aHATUEM BBITIOJIHUTH JIOMAIIIHEE 3a/[aHKE, YTO MO3BOJIHUTS JIydIlle YCBOMTh NPEIbIIYINIA MaTepra
1 M3y9UTH JIEKIIMOHHBIN MaTepHaI 0 IPEICTOAIIECH TeMe.

BaXHBIM MOMEHTOM TIPH U3Y4CHUH JTI000H AUCIUTUIIHEI SBIISCTCS OpTaHU3a-IUs CaMOCTOSTeNbHO paboTs!. IIpn ocBoeHuH
MaTepuana He ClefyeT CTPEMUThCS K MeXaHWIeCKOMY 3alIOMHHAHUIO IPUBEJICHHBIX OIpeeneHnl, GopMynupoBOK U
TIOJIOKEHHMH, ecr TpeOoBaHMS K BaM mpsMo He yka3siBaroT Ha 3T0. BriostHe ¢ exTrBHON MOKET OKa3aThCs IOTBITKA
TIOHSATH CYTh SIBJICHHS, BEIPAa0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJACPKAITUNCS B pEKOMEHIOBAaHHON
mutepatype. CkazaHHOe 0cOOeHHO 3P HEKTUBHO, KOTIa peyub UET O TaKUX TPeOOBaHMAX, KAK «IIOHUMAET» WIIN «UMEET
npezcrasienne». Hanportus, ecnu Bel nMeere fei10 ¢ TpeOOBaHUEM K AESTENBHOCTHU «JIOJDKEH YMETh», TO PEKOMEHIYeTCs
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE JEATEIRHOCTH. Bee 3TO MeeT HemocpeCTBeHHOE OTHOIICHHUE K IIOATOTOBKE K
MPAaKTHYECKUM 3aHITUSIM.

B cnyyae npuMeHneHus Ipy 00y4EHUH AUCIUILTHHBI SIEKTPOHHOTO 00Y4eHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIICHHE 00YJarOIMXCsI U TPEHOAaBATENsI OCYIIECTBISICTCS B PEKUME PEATFHOTO BPEMEHH (OHITAHH-ICKIN
(BeOMHAPBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, hopymbl, dIeKTpOHHAS TTOYTA U JP.).

ITpu 0Oy4eHny JUIL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTaHIUOHHBIC
o0pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH ITpHeMa-Tiepeiaui HHGOPMAIUX B JOCTYITHBIX JUIS HUX
(opmax.

Peanu3anust qUCHUILUIUHBI ¢ TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUII (1anee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00ydeHNS M IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEKACHUH BhICIIEro 00pa3zoBaHus «UenaOMHCKUN rocynapCcTBEHHbIH
yHHBepcHUTeT», «[1o10KeHNs 0 TIopsiiKe 3aueTa 00YJaOMUMHUCS TI0 OCHOBHBEIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTENbHYIO AESTEIBHOCTD, YICOHBIX IIPEAMETOB, KypCOB, AUCIUILINH (MOIYIIeH), IPaKTHK, JOTIOTHATEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaIMoHHO-00pa3oBaTenbHoi cpeasl PT'BOY BO
«Uenl'V». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealiu3aiii 00pa3oBaTeIbHON ASATSILHOCTH C
npumeHerueM D0, JIOT Moryr mpuMeHATh KOMIIOHCHTHI, HE BXOAAIINE B TIEPEUEHb AICKTPOHHON MH(DOPMAITHOHHO-
00pa3oBaTeNbHON CPEbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIIUITIJIMHBI OBYYAIOIIIUMHUCH C
HHBAJIMTHOCTBIO U OT'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

OcBoeHNE AUCHUIUIMHBI WHBAJIUAAMHU U JHLAMHU C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JI0OPOBbBSI OCYILECTBISIETCS C
UCIIONb30BAaHUEM CIEIUANbHBIX TEXHHUYECKHX CPEACTB M Tol0 HMHOOPMALMOHHBIX TEXHOJIOTHH, MNpPEeZOCTaBIseMbIX
PecypcHbIM ydeOHO-METOANIECKAM IICHTPOM MO OOYYCHHIO WHBAJIWIOB U JIHI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3JI0OPOBbS
Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOwiibHBIE CrieUalibHble TEXHUYECKHE CPEACTBA Ul JIMII ¢ HApyIIEHUSIMHU 3pEHUs: IOPTaTUBHBIN KOMITBIOTED
¢ BBOZOM/BBIBOJIOM IpudTom Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOrpaMMHON 3KPaHHOTO
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noctynia NVDA; 3eKTpoHHbIC YBEIWUYUTEIH YIS YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTEN MOPTATUBHBIC, TH(IOMIICEp;
(G POBEIE TUKTOPOHEI.

2. MoOunbHble CHelUadbHble TEXHUYECKHE CpEJICTBA U JIHIl C HapyIIeHUAMH CIIyXa: CHCTeMa CBOOOJHOTO
3BYKOBOTO MOJII CO BCTPOEHHOM coBMecTUMOCThi0 ¢ FM-ycrpoiictBamu; paamoxnaccsl «CoHer-PCM» ¢ mepenatymkom,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(GOPMAIMOHHAS A CIa0OCHBIIIAMKX ITepeHocHas «lIcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMepa; IPOrpaMMHUPYEMBIC CIyXOBBIC amIapaTsl
UHIUBUIYabHOTO MOJIb30BaHMUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIC TEXHOJOTHWH: IIPOTPaMMHOE OOeCIIeUeHHEe JKPAHHOTO JOCTYNIAa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHS; IPOTPAaMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
IporpaMMBbl PEUeBOT0 CHHTE3a ATl MOOMIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SKpaHHas JIyTa.

IIpn HeoOxoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHYECKHX HWIIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIIENHANBHOE TPOrpaMMHOE obecredeHrne (ImporpaMMa pPedeBOH HaBHTAIHH
NVDA, peueBsle CHHTE3aTOPbI, 3KPAHHBIC JTYIIBI).

B yueOHble aymuropum obecniednBaercsi OECIPENATCTBEHHBIH AOCTYHN IUIsi OOY4alOmIMXCS WHBAINAOB M OOydarommxcs ¢
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, e OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBEIMH
BO3MOXKHOCTSMH  3/I0POBBSI, IIPEAYyCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyleHUH UX 340pPOBbsl.

Jlns ocBoeHMs MUCHUIIMHBI MHBAIHIAM M JHLAM C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 3[0pPOBbSl MPENOCTABISAETCA AOCTYN K
MEeYaTHBIM HCTOYHWKAM, MMEIONIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHHYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OHONMOTEKH
UYenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMaX, C MOMOIIBIO CHEIMANbHBIX TEXHMYECKHMX U IIPOrPaMMHBIX CPEICTB
(pabouee MecTo IS HE3PSUETO IMOJB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM dKPaHHOTO JIOCTyIa ¢ cHHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U kKiaBuatypoil Clevy ¢ OONBIIMMH KHOMKAMHU W C pa3ieisiomiell KIIaBHUIIH
HaKJIAIKOM).

VY4eOHO-METOIMYECKHE MAaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JIMI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMH
3II0POBBS MTPEAOCTABIAIOTCA B (hopMax, aTalTHPOBAHHBEIX K OTPAHNYCHUAM HX 340POBBS M BOCHPHUATHS HHPOPMAIIHH:

Jlnst v ¢ HapyIIeHHSIMHU 3PCHUSL:

- B Ie4aTHOH hopMe yBeNUUEHHBIM LIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B Gopme aynuoddaiina,

- B medaTHo# Gopme mpudrom Bpaiins.

Jlns i ¢ HapyLIeHHsIMU CiTyXa:

- B IIe4aTHOH Gopme,

- B (hOpMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlns i ¢ HapylIeHHsIMU OTIOPHO-/IBUTATENbHOTO anmapara:

- B Ie9aTHoOi popme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayaunoaiina.

JlaHHEBII TTepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa O0YAIOINXCSL.

Jlns MHBaNMMIOB W JIMIl C OTPAaHWYEHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWUCHUIUIMHBI MOKET OBITH YaCTHYHO WIIH
HOJTHOCTBIO OCYIIECTBICHO C HCIIOJIB30BAHHEM AWMCTAHIIMOHHBIX 0Opa3zoBarenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM IUCIMIUIMHBI WHBANWAAaMH W JIMIAMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCS
WHIUBHOyanbHass pabora. Ilox wHAMBHOyanpHOW paboToif ToapasymeBaeTcs J1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeseM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAalMH), T.€. JJONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3ydYeHHe MaTepuana ¢ TeMH OOydalomMMHCS, KOTOpBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalbHas BOCIMTATeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTAIIMHM HAIPABICHBl HA MHIWBHIYATH3alNI0 OOYdCHU
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydJaromUMCcs HHBATHAOM WM OOydarommmcs ¢
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

IIpy mpoBeneHNMH NPOLEAYPH OLECHHBAHMS PE3YIbTATOB OOYHEHMS WHBAJIWAOB M JIMI] C OIPAaHUYCHHBIMH BO3MOXKHOCTAMH
3/I0POBBSI MO IUCIUIUIMHE OOECIICUMBACTCSA BBINOJTHEHHE CIEAYIOMNX JOMOTHHUTENBHBIX TPeOOBAaHHWI B 3aBHCHMOCTH OT
WHAVBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISETCS B HOCTYMHOH (opme (ycTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOH (hopme mpudTom bpaiins, ycTHO ¢ NCTIOIB30BaHUEM YCIIYT CYpIOTIEpEBOTINKA);

6) noctymHas (opma MpesoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH opMe yBETUIEHHBIM
mpudToM, B neyaTHol Gopme mpudrom bpaiins, B opMe 3IEKTPOHHOTO TOKyMEHTa, 3aJaHus 3a4MTBHIBAIOTCS aCCHCTEHTOM,
3aJaHus IPEAOCTABIIAIOTCS C UCTIOIB30BaHUEM CYpPIONIEPEBOAA);

B) goctynmHas ¢opMma MpeoCTaBIeHHsS OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITBIOTEE,
HOHCbMEHHO mpudToM bpaiins, ¢ HCIOoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBeneHHM NpoLENypbl OLEHUBAHUS PE3YNbTATOB OOy4EHHsS HHBAIKMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEYCMATPHUBAETCS HCIONIB30BAHNE TEXHHMUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMH. DTH CpPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpernctBa. Ilpm HEoOXOAMMOCTH HHBalIMAAM U JHIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3I0POBbS IPENOCTaBIISETCS
JOIOJIHUTENbEHOE BpEeMs [UIsl MOATOTOBKM OTBETAa Ha 3aJaHusl, IPOLENypa OLEHMWBAHHUS PE3YIbTATOB OOYdEHHS II0
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PaGoyast nporpamMma AUCHUILTAHBL "MeTO/ bl AMATHOCTHKH B HAHOTEXHOJIOTHAX" TI0 HATIPABIIEHHUIO TTOJATOTOBKH
(cenmanbHocTH) "HanonmxkeHepus" HampaBieHHOCTH (mpodunio) HanorexHonoruu B marepuanosenenun @I'bOY ctp. 10
BO «Uenl'V»

JUCHUILUIAHE MOXKET IIPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
HpOBeI[eHI/Ie npoueaypbl OUCHUBAHUA PEIYIHTATOB 06y‘IeHI/I$I WHBAJIUAOB W JIAII C OrPAaHUYCHHBIMHU BO3MOKHOCTAMU
30POBbA AOMYCKACTCS C UCIIOJIBb30BAHUEM NUCTAHIITUOHHBIX O6pa3OBaTeHbHLIX TEXHOJIOTHH.
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28.03.02 Hanounxenepusi, HaHOTeXHOJI0rMH B MaTepHaJIOBeIeHUU
PII{ «MeToabl AUATHOCTUKHU B HAHOTEXHOJIOTHSAX»
I'on naGopa 2022, ounoe

[IpopekTop no yueOHo# padote yTBepxaeHo 30.05.2022 B.E. ®enopos

VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢dusnyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud

3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Ipotokon 3acenanus Ne 7 ot 14.04.2022

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) B.A. Tromen1ies

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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