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1. IEJIX OCBOEHUA N CHUIIJINHBI

HCHB JUCHUITIIINHBI ((MeTOI[I)I JAWNAarHOCTHUKU B HAHOTCXHOJIOTUAX) — AAaTh IIPCACTABJICHUC 00 OCHOBHBIX MMpUHOUIIaAX
COBPEMCHHBIX (1)I/I3I/I‘ICCKI/IX METOJ0B, UC-TIOJB3YEMBIX IJId AMarHOCTUKA HAHOMATCPUAIOB, 0COOEHHOCTSX HUX MMPUMCEHCHUA
JUTSL UCCIICAOBAHUS PA3JIMYHBIX TUIIOB HAHOCTPYKTYpP U (byHKL[I/IOHa.HLHI:IX HaHOMAaTE€pUuajaoB, CTUMYINPOBATh Pa3BUTHUE
HHXXCHCPHOTO MBIIIJICHUA, HpI/IO6peTeHI/Ie 3HaHPIﬁ, HCO6XOI[I/IMBIX JJIA U3YYCHUA MOCICAYIOINX TUCHUIIINH.

KOHerTHBIe 3aaavu Kypca CBOIATCA K CICAYIOLIEMY:

1. PaCCMOTpeTb BO3MOXXHOCTH IPUMEHEHUS COBPEMCEHHLIX (1)1/131/1K0—XI/IMI/I"I€CKI/IX METOAO0B JJIsI TUAarHOCTUKH
HAaHOCTPYKTYPUPOBAHHBIX MAaTCPUAJIOB U HaHOOOb-CKTOB.

2. I/ISyT{I/ITL 0COOCHHOCTH NMPUMCHCHUA (l)I/ISI/IKO-XI/IMI/I‘leCKI/IX METOAOB BBICOKOTO Pa3pCIICHUA A AUAarHOCTHUKHU
HAaHOOOBEKTOB U HAaHOCTPYKTYPUPOBAHHBIX Ma-TCPHUAJIOB, PCAJIN3YCMbIX B HAHOTCXHOJIOTUAX.

3. OcBouTh TEXHUKY aHanu3a npoduield qudpaKIUOHHEIX MAaKCUMYMOB, (OpMHU-PYEeMBIX
HAHOCTPYKTYPHPOBAaHHBIMH MaTepHallaMHt (pa3Mepsl 00J1acTel Kore-peHTHOTO paccesHus 1 — 50 HM), T03BOJISIOMIYIO
HOJy4aTh UHPOPMAIIHUIO O TOHKOH CTPYKTYpe, 3aKOHOMEPHOCTAX (hOPMUPOBAHUS HOBBIX (a3.

4. OCBOHTH TEXHHUKY MOJY4eHUS] HH(GOPMAIH O NapaMeTpax TeKCTyphl HAHOCT-PYKTYPHPOBAaHHBIX MaTepHalioB
METOJIOM PEHTICHOCTPYKTYPHOTO aHAIN3a U METOJUKY 00pabOTKHU MOTYUYCHHBIX IKCIEPHUMEHTAIBHBIX Pe3yAbTaTOB.

5. OCBOHTH TEXHHKY MOTY4eHUS] HHGOPMAIUH O JUCIEPCHOM COCTaBe X MOP(OIOTHH KPUCTAIUIOB U
BBICOKO/IUCTIEPCHBIX MOPOMIKOBBIX CUCTEM METOJIOM PacTPOBOM MEKTPOHHON MUKPOCKOIMU M METOJUKY 06paboTKU
[IOJIy4EHHBIX 3KCIIEPUMEHTAIBHBIX PE3YIbTATOB.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 JMCUUIUIMHE HAIpaBJICHbI HA JOCTHKCHUC NHAUKATOPOB!:

OIIK-3.1 - CocTaBnsieT 0OTYETHI IO yI€OHO-UCCIAEI0BATENbCKOM NSSITENbHOCTH, BKIIOUAs aHAJIU3 SKCIEPUMEHTATBHBIX
PE3yIBTaTOB, COMOCTABJICHHUS X C U3BECTHBIMU aHATIOTaMHU

OIIK-3.2 - ®opmupyeT 1eMOHCTPAIMOHHBII MaTeprall 1 MPEACTaBIAET pe3yabTaTbl CBOCH HCCIIEeA0BATENbCKON
JEeATENPHOCTH Ha HAYYHBIX KOH(EPEHIUAX, BO BPEMs IPOMEKYTOUHBIX M HTOTOBBIX aTTECTALINI.

[TK-1.1: 3naeT ocHOBHBIE TPEOOBAHUS K TOCTHXKEHHIO TEXHUYECKOTO YPOBHS U3JETHH N3 HAHOCTPYKTYPUPOBAHHBIX
KOMITO3HIIHOHHBIX MATEPHANIOB C Y4ETOM OIbITA BEAYIIMX OpraHU3aui

ITK-1.2: ¥YMeer: aHaIM3UPOBATH UMEIOIINECS JINTEPATypHbIE JaHHbIE 110 B3aMMOCBS3H JJMCIIEPCHOTO COCTaBa M CBOHCTB
HAHOCTPYKTYPHPOBaHHBIX MaTEepHAIOB; 00ECIIEYNBATh COOIIOACHNE TPEOOBAHUIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH H
HOPMAaTHBHOH TOKYMEHTAIIMU Ha BCEX CTAMSIX IIPOCKTUPOBAHNS U3/ACNIUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepHaioB

I1K-1.3: BnageeTr HaBbIKaMH ()OPMHUPOBAHUS TEXHUUECKUX 3aJaHUH Ha IPHOOPETEHUE CBIPhS U BCIIOMOTATEIBHBIX
MaTepuanoB A MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTE€PUANIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.12

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al01erocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMAIIH

MartemaTuyeckui aHaIu3

BBC,HCHI/IG B CIICHUAJIBHOCTH

BBC}IGHI/IG B HAHOMWHKCHCPHIO

dusuka

HCOpFaHI/I‘-IeCKaSI 1 OpraHn4eCKass XuMus

duznueckas XUMHUs

DH3NKO-XUMIUECKHE OCHOBEI HAHOTEXHOJIOTHH

2.2 JIucuMnJuHbI M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

Hpe,HZ[I/IHJ'IOMHaﬂ IIpaKTUKa

Hayuno-uccnenoBarenbckas pabora

BrimonHeHue 1 3amuTa BEITYCKHOM KBaTH(HKaINOHHOH paboThI
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

OIIK-3: Cnioco6eH npoBOAUTH H3MePEeHHUA M HAOII0IeHHs], 00padaTHIBATH M MPEIACTABIATH IKCIIEPUMEHTAJIbHbIE
JaHHbIE

3HaTh:

Jus moctmxenns OIIK-3.1: ¢pusndeckre OCHOBHI U IPUHIMIIB paOOTHI IPHOOPOB M YCTPOWCTB AMATHOCTHKU MAaTEPHAIOB U
M3AeNnii ¢ HAHOMETPOBEIM Pa3pelIeHHeM, IIPHEeMbI 00pabOTKH Pe3ynbTaTOB UCTIBITAHHUH

Ymers:

Js moctmxenns OIIK-3.2: ananu3upoBaTh BO3MOKHOCTH IPUMEHEHUS (PU3NYECKUX METOJOB TUATHOCTUKH C
HAaHOMETPOBBIM Pa3peIIeHueM, IPUMEHATh KOHTPOJIb-HO-U3MEPUTEBHYIO aNapaTypy 1 METObI 00pabOTKHU MOIy4eHHBIX
JIAHHBIX IS OTIPEICTICHHS] TEXHUUECKUX XapaKTepPUCTHK HAHOOOBEKTOB M U3JIEIHI Ha UX OCHOBE, a TAKXKE O apaMeTpax
CTPYKTYpPbl HAHOCTPYKTYPHPOBAHHBIX MAaTEpUAIIOB

Baanernb:

Jmst moctrxennst OIIK-3.2: npencraBieHusIMHA 0 HAHOTEXHOJIOTUSAX B OTPACIISX, OMPEACTSIOMNX TEXHUUECKUI MpoTpecc, U
OCHOBaX (PU3UKO-XMMUYECKUX METOI0B TUATHOCTHKH HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MaTepPHUaIOB; HABBIKOM
peLIeHNs] KOHKPETHBIX MHKEHEPHBIX 3a/1a4, METOIaMH SKCIEPUMEHTAILHOTO UCCIEA0BAaHUs MAaTEPUAIOB, CIIOCOOHOCTHIO B
COCTaBe KOJUICKTHBA y9aCTBOBATh B MPOBEICHUH PACUCTHBIX PaboT

IIK-1: CnocodeH aHATH3UPOBATL ONBLIT BeAYILHX OPraHU3anuii, oprann3oBsIBaTh nNposeaeHne HUP no
NMPOEKTUPOBAHHIO U Pa3padoTKe HAHOCTPYKTYPHMPOBAHHBIX KOMIIO3MIIHOHHBIX MATEPHAJIOB H BHEPATDH Pe3yabTaThI
HCCIIeA0BAHNI B HOBbIC TEXHOJIOTHH

3HaTh:

I[J'I}I JOCTUKCHUA TIK-1.1: ocHOBHEIE C])I/I3I/IKO-XI/IMI/I'lCCKI/I€ METOJbI UCCITICAOBAHUS CTPYKTYPHI U CBOICTB
HAaHOCTPYKTYPUPOBAHHBIX MaTCPUAJIOB

Ymers:

Jus moctmxenns 11K-1.2: opraanzoBats nposenenne HUP npu pazpaboTke HAHOCTPYKTYPHPOBAHHBIX KOMITO3HITHOHHBIX
MaTEepPHUAIIOB

Baanernb:

Jlnsa moctmxenns 11K-1.2: HaBbIKaMu 1 3HAHUSIMHU pabOTHI C HAHOPa3MEPHBIMHU MaTepHalaMH, HaBBIKAMH 00paboTKH U
BHEJPEHUS SKCIIEPUMEHTAIBHBIX PE3Y/IbTATOB B HOBBIE TEXHOJIOTUI

B pe3yibTaTe 0CBOCHHS JUCUMILINHBI 00y4YalOLIUICS 10J2KEeH

3.1 |3narh:

3.1.1 | ¢pu3mUecKkue OCHOBBI M MPUHIUIIEI PA0OTHI MPHOOPOB U YCTPOHCTB THATHOCTHKY MaTEpHaJIOB M U3/ICIUI C
HaHOMETPOBEIM Pa3peIIeHAEM, IPHEMbI 00paOOTKH Pe3ylIbTaTOB UCIIBITAHUH

3.2 | YMmeTh:

3.2.1 | aHaMM3UPOBATH BOZMOXXHOCTH NPUMEHEHHS (PH3MUCCKUX METOIOB JHATHOCTHKH C HAHOMETPOBBIM
pa3pemeHneM, MPUMEHITh KOHTPOIIb-HO-IM3MEPUTENBHYIO allllapaTypy U METOABI 00paOOTKH HOITyIEHHBIX
JAHHBIX A7 ONpeAeIeHHs TEXHUUECKUX XapaKTePUCTHK HAaHOOOBEKTOB U M3/IeNINi Ha X OCHOBE, a TaKXkKe O
napamerpax CTpyKTypbl HAHOCTPYKTYpHPOBAaHHbBIX MaTepHajoB

3.3 | Baiagers:

3.3.1 | mpencraBieHUsIMH O HAHOTEXHOJOTHUAX B OTPACIIAX, ONPEIESISIOMUX TEXHUUECKUH TPOTpecc, U OCHOBAX
(PM3UKO-XMMHUYECKMX METOIOB ANArHOCTUKH HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;
HAaBBIKOM PEIIECHHSI KOHKPETHBIX WHXXEHEPHBIX 33124, METOAAMHU 3KCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS
MaTepUaioB, CIOCOOHOCTHIO B COCTaBe KOJICKTUBA y4aCTBOBAThH B IPOBEAECHUU PAcUETHBIX padoT
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 23ET
YacoB 1o y4eOHOMY IIaHy 72 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIE
ayAUTOPHBIC 3aHITHS 34 3a4eThl 6
caMocTosiTeNbHas paboTa 34,5
KOHTaKTHas pabora: 37,5
UKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BU/I 3aHATUS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pasnea 1. Beenenne
1.1 HaHOTeXHOI0THY U SHEPreTHKA, MEIULMHA, KOJIOTUS, CTPOUTENBCTBO, 6 2 J1.2J11.3J11.4
Paano3IeKTPOHUKA, TUTOrpadus, COBpeMEeHHOEe MaTepraioBeeHue /JIek/ JI1.5J12.6 J12.7
J12.2
01323354
Pasnen 2. [Ipumenenue puznyecKuX MeTOI0B HCCIEA0BAHUS
MHMKPO000beMOB [IJIsl IMATHOCTUKU HAHOCTPYKTYP B
HAHOTEXHOJIOTHSIX.

2.1 Pentrenosckuii mudpaxromerp. B3anMocBs3b JaHHBIX, MOTYIaeMBIX TIPH 6 2 JI1.2 JI1.3 JI1.1
aHaJIM3€ PEHTTEHOIpaMM, U [IapaMeTpax CTPYKTypbl MaTepraa. JI1.4 JI1.5J12.1
TpeboBaHMs K HOATOTOBKE OOBEKTOB HCCIeJ0BaHUS. PexkuMBI paboTHI J12.6 J12.7 J12.2
npubopa rpu onpeneneHnH (Ha3o0BOro U JUCIEPCHOTO COCTAaBa, J12.3
napaMeTpax TeKCTypbl MaTepuaia. Bo3MoKHOCTH IPUMEHEHUS 01223354
PEHTT€HOBCKOH TU(PPaKTOMETPUH IS ONITUMH3AINN TEXHOIOTUIECKUX
mporieccoB. /JIek/

2.2 Paspemaroriast cnocoOHOCTH MPOCBEYUBAIOIIETO JICKTPOHHOTO 6 2 JIL.2 JI1.3 JI1.1
MHKpOCKOTIa. PeXUMBI paOOTHI M TEXHUUECKHE BO3MOKHOCTH METO/IA. JI1.4 JI1.5J12.6
TpeboBanus k 00beKkTaM ucciaenoBanus. [lorydeHne TaHHBIX O J12.7J12.2 J712.4
JIUCIIEPCHOM 1 (ha30BOM COCTABE MOPOILIKOBBIX H 212233 24
HaHOCTPYKTYPUPOBAHHBIX MaTepuanoB. [IpuMeHeHne METOAUKY IPSIMOTO
pa3perieHus KpUCTaUTUIECKON PEIIeTKH [T OTYISHHS JaHHBIX O
COBEPILIEHCTBE CTPYKTYPHI, HATMYUH TBEPIBIX PACTBOPOB B JIOKATBHBIX
MHKpooOBeMax obdpasiia. /JIex/

2.3 30H/10BbIE MUKPOCKOIIBI BBICOKOTO Pa3pelieH st sl TUarHOCTHUKH 6 2 JI1.2 JI1.3 JI1.1
COBEpILIEHCTBA KPUCTAIUINYECKON CTPYKTYPBI, CTPOCHHUS JI1.4 JI1.5J12.5
TeTepoIepexo10B U reTepoo0beKTOB. TeXHHUECKHne BO3MOXKHOCTU JI2.6 J12.7 J12.2
MeToza. TpeboBaHus Kk 00beKTaM HucciaenoBanus. /JIex/ D132 53 54

2.4 Bo3MokHOCTH 1 TperMyIecTBa MPUMEHEHUSI aTOMHOCHIIOBOM 6 2 JI1.2 J11.3 JI1.1
MHUKPOCKOTIMH U IPEUMYIIECTBA PUMEHEHHSI CHHXPOTPOHHOTO JI1.4 J11.5J12.6
M3ITy4eHHs] B HAHOTEXHOJOTUAX urorpadun /Jlex/ JI2.7J12.2

21223324

2.5 CxaHupyoIIas 3JeKTPOHHAS MUKPOCKOIHUS, IPUHIUI ITOTY4EHHS 6 2 JIL.2 JI1.3 JI1.1
n300pakeHNsT, TEXHHIECKHE BO3MOXKHOCTH. [IprMeHeHne ckaHnpyIomei JI1.4 JI1.5J12.6
3JIEKTPOHHOU MHUKPOCKOIINH, B TOM YHCJI€ 3IEKTPOHHO30HOBOTO JI2.7J12.2 J12.4
MUKpOAHaJIN3a, U1 JMarHOCTUKU MaTepUaIoB. DKe - CIIEKTPOMETPUN 212233 24
JUTSL TUarHOCTHKH TOHKOIUIEHOYHBIX HAHOOOBEKTOB. /JIex/

2.6 OCHOBBI TEXHUKHA HAHOWJICHTUPOBaHUS. MeXxaHIUeCKOe MOBEICHHE 6 2 JI1.2 J11.3 JI1.1
TBEP/IBIX TNl B HAHOOObeMaxX NPH HAHOUICHTUPOBAHHH. JI1.4 J11.5J12.6
HaHouaeHnTrpoBaHue v €ro BO3MOXXHOCTH B THAaTHOCTHKE J12.7 J12.2
HaHOTexHoJorui. /JIex/ 31323354
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2.7 CennmenToradus, TEXHHIECKHE BOSMOKHOCTH U METOIBI MOTYICHHS 6 2 JI1.2 J11.3 JI1.1
rHpOpMAaILMU O AUCIEPCHOM cOCTaBe, 0071acTH MPUMEHEHUST METOIA B JI1.4 JI1.5J12.6
JIMAaTHOCTHKE HaHOTeXHOIOTHiA /JIex/ J12.7712.2

21323354

2.8 Omnpenenenue MOpHOIOTHH KPUCTALIOB M TUCIIEPCHOTO COCTaBa 6 6 JI1.2 J11.3 JI1.1
HAHOKPHUCTAJLIMYECKON CHUCTEMbI METOAOM PacTPOBO 3IEKTPOHHOU JI1.4 J11.5J12.6
Mukpockoruu. /TIp/ J12.7 J12.2

21323354

2.9 PenTtrenoBckas tudpakToMeTpus B HAHOTEXHOIOTHAX. AHAIN3 6 6 JI1.2 J11.3 JI1.1
npoduneit TudPaKUHOHHBIX MAKCHMYMOB, OTydEeHHE JaHHBIX O JI1.4 J11.5J12.1
JIUCTIEPCHOM U (pa30BOM COCTaBe HAHOCTPYKTYPHUPOBAHHBIX JI2.6 J12.7 J12.2
Matepuaios. /IIp/ J12.3

01323354

2.10 | Amanms npodriei AuppPaKIIHOHHBIX MAaKCUMYMOB, TIOJTy9eHHE JaHHBIX O 6 6 JI1.2 J11.3 JI1.1

TEKCType HAaHOCTPYKTYPHPOBAHHBIX MaTepuainos. /IIp/ JI1.4 J11.5J12.1
J12.6 J12.7 J12.2
21323354

2.11  |IIpnMeHeHHE pEHTTCHOBCKOH AN(PAKTOMETPHH U 6 20,5 JI1.2 J11.3 JI1.1
MHUKPOAJIEKTPOHOTpadu, IPOCBEUHNBAIOIIEH TPAHCMUCCHOHHON JI1.4 JI1.5J12.1
MUKPOCKOTIMH, 30HJ0BOH MUKPOCKOITUH, CKAHUPYIOIIEH JIEKTPOHHOM JI2.6 J12.7 J12.2
MUKPOCKOIIUU U JIEKTPOHHO-30HJ0BOTO MUKPOAHAIIN3a, J12.3
HaHOMIEHTUPOBAHUS U BO3MOKHOCTU 3TUX METOJOB B JUAarHOCTUKE D1 032053 54
HaHOMAaTEepPHaJIOB, OJYYEHNS TEXHUUECKHX AaHHBIX O HAHOPa3MEpHBIX
Matepuanax u uszgenui. /Cp/

2.12 | PenTtrenoBckas qudpakToMeTpHs B HAHOTEXHOJIOTHAX. AHAITN3 6 14 JI1.2 J11.3 J11.1
npodueit qudpPaKIMOHHBIX MAKCHMYMOB, OTydEHHE JaHHBIX O TOHKOH JI1.4 JI1.5J12.6
CTPYKTYpE HAaHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB (IUCIIEPCHOM, J2.7J12.2
(da3oBoM coctaBe u TekcType). /Cp/ 212233 24
Paznen 3. Unas koHTaKkTHas1 padoTa

3.1 WuauBuya bHbIC KOHCYITBTAIINH, TEKYIHNA KOHTPoJb /MKP/ 6 3,5 JI1.2 JI1.3 JI1.1

JI1.4 J11.5J12.6
J12.7 J12.2
3105232354

6. POH/I OHIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

YcTHbIi OIIPpOC, 3aJaHNA K MPAKTUYCCKUM 3aHATHAM, BOIIPOCHI K 3a4€Ty

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIE MaTepPUAJIbI JISl TEKYIe aTTecTAlUH

TuroBsie KOHTPOJIBHBIC 3aJaHUA 1 HMHBIC MaTCpHAJIbl JJIs1 TeKymeﬁ ATTCCTAllU NPCACTABJIICHBI B (I)OHZIEIX OLICHOYHBIX
CPE€ACTB JUCHUIITINHBI

6.3. TunoBbIe KOHTPOJIbHBIC BOIIPOCHI M 3aIaHUA 1JIA HpOMe)KyTO‘{HOﬁ aTTeCTallui

Bompocsr k 3auery

Hanomuronrpadus

IIpumeHeHHE PEHTTEHOBCKON AMGPAKTOMETPUH IJIS JUAaTHOCTUKU MaTepHAalIoB B HAHOTEXHOJIOTHAX
[IprMeHeHne PEeHTIEeHOBCKOH AN(PAKTOMETPUH Ul JUATHOCTHKU TEKCTYPUPOBAHHBIX HAHOCTPYKTYD
IIpocBeunBaromas 3JIeKTPOHHAS MHUKPOCKOIINS, Pa3peIlaioniasl ClloCOOHOCTh, PEXUMBI pabOThI, TEXHHIESCKIE
BO3MOXKHOCTHU

bl el

5. [IpumeHneHne npocBevYnBarOUIE IEKTPOHHONM MHMKPOCKOIIMH, B TOM YMCJIE BBICOKOTO pa3pellieHus, s
JUarHOCTHKH MaTepHajoB

6. B03MOXHOCTH ¥ TIPIMEHEHHE >JIEKTPOHHOW MHUKPOAN(PPAKTOMETPHH, METOAA TEMHOTO IO JUIS THATHOCTHKH
MPOCTPAHCTBEHHOTO pacmlpenencHus a3

7. ®du3ndeckre MPUHLUINBI AUATHOCTUKU MTOBEPXHOCTH MAaTEpUAlIOB HA HAHOMETPOBOM YPOBHE METOJAMHU 30HIO0BOI
MUKPOCKOIIHU

8. CxaHupyromas JIeKTPOHHAs MUKPOCKONHS, IPUHIUI HOTyIeHHS H300paKeHHs, TEXHUIECKHE BO3MOXKHOCTU

© ®I'BOY BO «Henl'V»




B

MIMHOBPHAYKHU POCCHU
denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpeXKICHHE BBICIIET0 00pa30BaHuUs

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpaMma AuCIUIDIAHEI "MeToIbl TUarHOCTUKY B HAHOTEXHOJIOTHSX " TI0 HAIPaBJISHHIO ITOTOTOBKI
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHoctH (npoduito) HanoTexHOMOTHY B

matepuanoseneaud ®I'bOY BO «Henl'V»

crp. 7

9.

JUTL TUarHOCTHUKU MaTepUuaioB

10.
11.
12.
13.

[IpuMeHeHuE CKaHUPYIOLIEH 3JIEKTPOHHOW MHKPOCKOIIMM, B TOM YHCIIE 3JICKTPOHHO30HJOBOIO MUKpOAaHAIU3a,

IMpumenerne Ojke- CIIEKTPOMETPHU JUTS THATHOCTHKH HAHOCTPYKTYP
BosMoxxHOCTH MeTO/a cequMeHToradhuu Npy MOTyIeHUH WHPOPMAIIUHN O JUCIEPCHOM COCTaBE MaTEepPHUAaIOB

Meron onTHYECKOM MUKPOCKOINH ONMKHETO OIS JUIS JUATHOCTHKH HAHOCTPYKTYD

Meton CIICKTPOCKOIINH KOM6I/IHaLII/IOHHOI‘O paccesaHuAa i1 JUarHOCTUKH HpOCTpaHCTBCHHOﬁ OOAHOPOAHOCTHU
HAaHOCTPYKTYPUPOBAHHBIX MaTCPUAJIOB

6.4. Kputepuu oneHuBaHUA

TeKymnﬁ KOHTPOJIb TCOPETUUCCKUX 3HAHUH U MPAKTUYCCKUX HABBIKOB MPOU3BOAUTCA IIPHU YCTHOM OIIPOCE 110 HpOfI}leHHBIM
MarepuajiaM pas3aciIoB JUCHUIIIIINHBI.
OL[eHKa «3a4YTEHO» CTABUTCA B TOM CJIy4ae, €CJIU CTYACHT MOCCTUII BCE MPAKTUYECCKUEC 3aHATHSA, TOATOTOBUII OTYETHI IO
MPAKTUYCCKHUM 3aHATUAM U 3allIUTUIT KX BO BPEMA 3a4€THOM HENEeJIU U OTBETUJI Ha JIOMOJHUTEIbHBIE BOIIPOCHI. B
MPOTUBHOM CJIYy4a€ CTAaBUTCSA OLICHKA «HE 3a49YTCHO».

7. YYHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue WznarenscTBo, Pecypc
JI1.1 | Ymanckuii 4. C., Kpucrannorpadusi, peHTreHorpadus 1 371eKTpOHHAs Mockga :
Ckaxos 0. A, MHKPOCKOIINS: YIeOHHUK JUIS BY30B Merannyprus,
WBanoB A. H., 1982
Pacropryes JI. H.
JI1.2 |IIyn Y., Oysuc @., HanoTtexHomoruu: yueOHoe ocoOue i By30B Mockga:
lNonosus 10O. U. Texnocdepa,
2009
JI1.3 | bamabanos B. 1. HanotexHonorun: Hayka OymyImero MockBa: JkcMo,
2009
JI1.4 |T'yceB A. U. Hanomarepuanbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTHH Mocksa :
duzmatiut, 2007
JI1.5 | CyBopos O. B. MarepuanoBeneHUe: METOABI UCCIEIOBAHUS CTPYKTYPBI U Mocksa : FOpaiit, 9BC
cocTaBa MaTepHAalOB: ydeOHOE mocoOue AT By30B 2023
(https://urait.ru/bcode/514643)
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Ymanckuii 4. C. Pentrenorpadus METAJIOB U MOJTYIPOBOHUKOB: MOHOTpadus Mockaa : 9bC
(https://biblioclub.ru/index.php?page=book&id=475626) Mertamnyprus,
1969
JI2.2 | JIyaunun B. B., Hanotexnomnorus: ¢pu3mKa, IpoIecchl, AMaTHOCTUKA, IPUOOPHI: Mocksa : 3bC
Taupos FO. M. MoOHorpadust Wznarenbckas
(https://znanium.com/catalog/document?id=174598) ¢dupma "duznko-
MaTeMaTHIecKas
nuteparypa" (O
N3MATIINT),
2006
JI2.3 | Monuna JI. H. Pentrenorpadus. KauecTBeHHBINH peHTIeHO(A30BHII aHATH3: TromeHs : 9BC
ydae6HOe mocodue TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCYIapCTBEHHBI
1 YHUBEPCUTET,
2016
J2.4 | Ky VY., Yaur XKJL., PacrpoBast anekTpoHHast MUKPOCKOIIUS /1711 HAHOTEXHOJIOTHM. Mocksa : 9BC
Kamunckas T.IT. MeTtoabl ¥ IpUMEHEHHEe: MOHOTpadust JlaGopaTopust
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.5 | ®unumonosa H. W., | Metoas! uccienoBaHus MUKPOSJIEKTPOHHBIX U HoBocubnpcek : 9BC
Konsuos b. b. HAHODJIEKTPOHHBIX MAaTEPUAJIOB U CTPYKTYP: CKAaHUPYIOIIas HoBocubupckuii
30HI0Basi MUKPOCKOIIMS: yueOHOE ITocooue roCylapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 7 TEXHHIYECKUH
YHHBEPCHTET,
2013
JI2.6 | Cyznanes U. I1. HanoTexHomorust: GpU3NKO-XMMHS HAHOKJIACTEPOB, Mockga:
HaHOCTPYKTYpP 1 HAHOMAaTEpHaJIOB JIubpoxom, 2009
J12.7 |Iyn Y., Oy»sHC D., HanorexHonoruu: yuebHoe mocobue Mockga :
l'onosun 1O. U. Texnocdepa,
2004

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / u3natennpctBo Jlane. URL:
http://e.lanbook.com/

32 |IOpaiit [DnexTpoHHEIH pecypc] : anekTpoHHo-0nbmmoreunas cucrema (9BC) / m3garenscrro FOpaiir. URL:
https://urait.ru

33 | VHuBepcuTeTcKasi OMOIMOTeKa OHIIAiH [ DIEeKTPOHHBIH pecype] : aNeKTpoHHO-0nbmuoTeynas cucrema (96C) / OO0
Jupextmenua [Ma6mumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nektpoHHbIi pecype] : anekTpoHHas oubimoreka Hayd. anektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp /

7.3 IlepevyeHb HHGOPMAIMOHHBIX TEXHOJIOT Wi

7.3.1 IlporpammHoe obecnieueHne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbubie 62361 JAHHBIX H HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. DnekTpoHHBIH KaTajor HaydHo# Oubnuorekn Yenl'V [DnekTpoHHbIN pecypc] : 6a3a nanHbIxX / Yensnd. roc. yH-T. —
Yenssounck, 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. anrsn. — Pexkum moctymna: TOJIBKO K3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : mynpTuaRCIIUILITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum noctyma:
Juid 3aperucTpup. nonb3opateneid Henl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosup3osarenei YenlV. — Teker : 2eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum qocTyma: assl 3aperiucTpup. Noabp3oBaTeneit
YenlV. — TekcT : 31eKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHUE AUCIUILIHHBI OCYIIECTBISIETCA B Y4eOHOH ayIUTOPHUHU NIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 ctyaeHToB. Ecin
3aHATUS BeAYyTCs I MOTOKA CTYJIEHTOB, TO IUCIMILUIMHA BEJETCs B ICKIIMOHHON ayIUTOPUH MIEPBOTO KOPITyca,
paccuuranHoi Ha 100 cTyIeHTOB.

JI7s yCTIemHoro 0CBOCHHUS TUCIMIUTMHBI ayTATOPHS JODKHA OBITH 000PYI0BaHA MYAbTUMEIUHHBIM KOMIUIEKCOM U SKpaHOM
JUTSL IEMOHCTpPAIMH CIaiIOBBIX TPE3eHTAIHi.
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Hcrionp3yroTest 3MeKTpOHHBIN YHTANBHEINA 321 HaydHoH Oubmmorexu Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOMN (pr3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTyeHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MYJIbTUMEINHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CHPaBOYHOM JINTEpAType, SHIUKIONCIHIM, OHOIHOTpad)MuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHEIX,
nH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS UMEIOTCS CTIEIHaIN3NPOBAHHEIE TA00PATOPHH:

JlabopaTopust peHTIeHOCTPYKTYpHOTO aHanu3a Nel26, [{eHTp KOJIeKTHBHOTO MoJib30BaHus «HaykoeMkue TexHomorum» 126
B, 126 T

PentrenoBckuii mudpakromerp JIPOH-3, perTreHoBcKuit moponikoBblit audpakromerp Bruker D8 Advance,
maposas MenpHuLIa FRITSCH, sneproaucnepcuonnslil peatreHoBekuil cnekrpomerp ARL QUANT X, koMIbIOTEPHI C
CIeIMaTN3UPOBAHHBIM IPOTPaMMHBIM OOecIieueHueM — 5 mT.,

JlabopaTopust aekTpoHHOH MuKpockomun Nel21, 123

OnexktpoHHbIH Mukpockon YOMB-100K, Bakyymubliii noct BYII-4, ckanupyromuil 3J€KTPOHHBIA MUKPOCKOI
JEOL JSM-6510LA, Bakyymusrit noct JEOL JEC-3000FC, aTomusIi cunoBoit Mukpockon Nanoe-ducator II, koMmmsioreps! ¢
MPOrpaMMHBIM O0ecrieueHreM — 2 IIT.

Jlabopatopust hazoBeix npeBpamennii Nel31

JHepusatorpadsr Q-1500, Q-1000, cuaxpoHHBIN TepMudeckuit anamm3atop Netzsch STA 449 Ju-piter,
xpomaTorpad, GpoTokamropuMerp, ONTHIECKHH MUKPOCKOI, MydensHast neds Crox 10/11, moct nepemennoro Toka P5030,
npecc rugpasiandeckuii [1I'P-10, koMnbIoTeps! ¢ MPOrpaMMHBIM 00€CTICUeHHEM — 2 IIT.

Cosmecrnas ¢ PO PAH (r.Mocksa) naboparopusi « Ou3uku MarHUTHBIX siBeHH» Ne 101(4)

VcTaHOBKA IIaBUIIBHAS 3IIEKTPOIYroBasi, ¥ CTAHOBKA ISl M3MEPEHHsI MarHUTOKAJIOpHIeckoro ddexra, Haoc
BakyymHbIi 2HBP, kprorenHast cuctema Juist aBTOHOMHOH YCTaHOBKH 110 H3MEPEHUIO MATHUTOKAJIOPUIECKOT0 3 deKra,
CHCTEMa BaKyyMH3alMH JUIsl aBTOMaTU3MPOBAHHOM YCTAHOBKH MO M3MEPEHNIO MarHUTOKaJIOpHIeckoro s(dexra, ycraHoBKa
TI0 YIBTPATOHKOM Hape3Ke CIUIaBOB, JabopaTopHsIil BakyyMHBII Hacoc HVP8 (HUMM VAC CIIA), koMmbloTeps! — 3 ImT.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

[pu 3y4eHny aHHOW JIMCIUILIMHBI NCTIOJIB3YFOTCS JIEKIMOHHbIE, IPAKTHYe-CKUE 3aHATHS U CaMOCTOSsITENIbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE CO/lepkaHue TeM mporpaMMsl. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa XelaTeIbHO MPOBOANUTH KakK MOCIe KaXI0T0 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOEIUHO MOJIYYEHHBIE CBEACHHS H COCTABUTD IIEIBbHYIO KApTHHY.

Ha npakThueckux 3aHATUAX PACCMATPUBAIOTCS OCHOBHBIE METOBI U IPUEMBI peLlICHUs 3a1a4. Pekomenayercs nepen
KaKIbIM IIPAKTUYECKUM 3aHATUEM BBIIIOJIHUTH JOMAIIIHEE 3aJaHHUE, YTO I03BOJIUT JIydllle YCBOUTH IPEABLIYIINI MaTepual
Y U3y4YMTh JIEKIIMOHHBIN MaTepual Mo MpeICcToAIIEl TeMe.

Ba)kHBIM MOMEHTOM NIPH M3y4EHUH JIF000H ANCIUIUINHEI SBISIETCS] OPTaHU3a-1IUs CAMOCTOSTENbHOM paboThl. [Ipu ocBoeHNH
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPeIeNIeHNH, (hOPMYITNPOBOK
MOJIOKEHUH, ecau TpeboBaHMA K BaM mpsMo He yka3siBaloT Ha 3T0. BionHe a3 hexkTuBHOMN MOKET OKa3aThCs MOMBITKA
TOHSATH CYTh IBII€HHs, BEIpA0OTaTh CBOE OTHOLIEHHE K HEMY, ONUPAsCh HA MaTepuall, CoJepKalluics B peKOMEHI0BaHHON
nureparype. CkazaHHOEe 0c00eHHO 3()(heKTHBHO, KOTAA pedb HICT O TAKUX TPEOOBAHMAX, KAK IIOHAMAET HIIH «AMEET
npexcrasieHue». Hamporus, ecnu Bel nmeere neno ¢ TpeOoBaHUEM K JEATETIBHOCTH «JODKEH YMETBY, TO PEKOMEHTYeTCs
MOYIPaKHATHCA B COOTBETCTBYIOIEM BHUJIE JEATEIbHOCTH. Bee 3To MeeT HemocpeICTBEHHOE OTHOIIEHUE K ITOATOTOBKE K
MPaKTHYECKUM 3aHATUSIM.

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUTUTMHEL SJIEKTPOHHOTO 00Y4YEHS, TUCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOMUXCSI U MIPEHOoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMEHH (OHNIAiH-IeKIUN
(BeOMHAPBI), YaThl, BUICO-KOH(EPEHIINH 1 AP.) WK OTJIOKEHHOTO BpeMEHN (CucTeMa JMCTaHIMOHHOTo 00y4enns Moodle,
MS Office365, hopymbl, SJIeKTpOHHAS TTOYTA U JP.).

ITpu 0OydeHny UL C OTPAaHNYEHHBIMI BO3MOXKHOCTSMH 3[J0POBBSI MICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHbIE
oOpa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00YJIeHHs, TMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JI0KEeHUS 0 peann3alii OCHOBHBIX U JOMIOIHUTEIBHBIX 00pa30BaTEIbHbBIX
HPOrpamMM C IPUMEHEHHEM DIEKTPOHHOTO 00Y4EeHHs U AUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (eiepaibHOM
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TOCYIapPCTBEHHOM OIO/DKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHus 0 mopsaKe 3aueTa 00yJIaromUMHICS IO OCHOBHBIM MTPO(}ecCHOHaIbHBIM 00pa30BaTeIbHBIM
nporpamMMam Boiciiero oopasobanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa30BaTeNbHYIO AATEILHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCITUTLTHH (MOJIYICH ), MPAKTHK, JOTOTHATEILHBIX
00pa3oBaTeNbHBIX IPOTPAMM» IOCPEACTBOM UIEKTPOHHOI HH(POPMaMOHHO-00pa3oBaTensHOM cpensl PI'BOY BO
«Yenl'Y». B uCKITIOYUTENBHBIX CiTydasx (Gopc-Maxkop U T.I1.) IPH peatn3anuu 00pa3oBaTeNbHON ISSTEIFHOCTH C
npumerenueM D0, JIOT MoryT NIpuMeHSITh KOMIIOHSHTBI, HE BXOJSIIHE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTeNBHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBOeHHE AMCHUILIMHBI WHBAIHAAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBISICTCS C
UCIIONI30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIOCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EeHHIO MHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
YenlV mo 3ampocy 00y4aromierocs.

1. MoOunbsHBIe cHelraIbHbIe TEXHUYECKHE CPENCTBA IS JIMIl C HAPYIICHUSMH 3PEHHS: IOPTATHBHBINA KOMIIBIOTED
¢ BBOAOM/BBIBOJIOM Ipudrom bBpaiing c¢ cuntesaropom peun «ElBraile-W14J G2»; HoyrOyku C IporpaMMHON SKPaHHOTO
poctyna NVDA; 31eKTpOHHBIC YBEIMYUTENIN ISl yAAJICHHOTO IIPOCMOTpA; BUJCOYBEIMYMTENIN IOPTAaTHUBHBIC, TH IOMmIEED;
(G POBEIE TUKTODOHEI.

2. MoOunbHble CHENHaIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUAMH CIIyXa: CHCTeMa CBOOOIHOTO
3ByKOBOTO OISl CO BCTPOEHHON coBMecTHMMOCTbIO ¢ FM-ycrpoiictBamu; panuokinaccel «ConeT-PCM» ¢ mepenaTd4nmkoM,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa HH(OPMAIMOHHAS A CIa0OCHBIIaNX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM IUIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMepa; IPOrpaMMHpYEMBIC CIyXOBBIC aImapaTsl
UHUBUIYabHOTO MOJIb30BaHMUS.

3. AccuctuBHbIE HH(OPMAIMOHHBIE TEXHOJOTHM: IPOrPaMMHOE OOECIICUCHHE SKPAHHOTO IOCTYHa C CHHTE30M
pean NVDA; mporpaMMBl 3KpaHHOTO YBEJIHMYCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a ATl MOOMIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SKpaHHas JIyIa.

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEeHHs Ha pabodumx MecTax A MPOBEACHHS MPAKTUYECKUX WU
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obOecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPbI, 3KPaHHBIC JTYIIBI).

B yueGHble aymutopuu obecneuuBaeTcsi OECHpPENsATCTBEHHBIM MOCTYN [Uisi OOy4alolmMXcs HMHBAIWIOB U OOyJaloOMIUXCS C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxkno# aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJalOmUXCS C YyIeToM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBOoeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 310POBbSl MPENOCTABISETCA AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOW OmOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OMONMOTEeKH
Yenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMAX, C MOMOIIBIO CHEIHANbHBIX TEXHMYECKHMX M IPOrPaMMHBIX CPEICTB
(pabouee MecTO ISl HE3PAUEro IOJIB30BATENS C MPOrPAMMHBIM 00ECIIeYeHHEM SKPaHHOTO JOCTyHa ¢ cuHTe30M peun NVDA,
pabodee MeCTO ¢ KOMIBIOTEPHBIM poiuiepoM H KiaBuatypoil Clevy ¢ OONBIIMMH KHOMKAMHU U C pa3jeiisionied KIaBUIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJaIOMMXCS W3 4YWCIa WHBAJIMIOB M JIMI] C OTPAaHHMYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBS MTPEAOCTABIIAIOTCA B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHS HH(POPMAIIHH:

Jlnist L ¢ HapyIIeHHSIMH 3pSHUS:

- B [le4aTHON opMe YyBETHUSHHBIM MIPHPTOM,

- B (popMe 3NEKTPOHHOTO JOKYMEHTA,

- B Gopme aynuodaiina,

- B meqatHo# (opme mpudpTom bpaitms.

Jlns i ¢ HapyIeHHsIMU CiTyXa!

- B Ie4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

JUnst L ¢ HapyIIeHHSIMHU OTIOPHO-ABUTATENIbHOTO anmapara:

- B Ie4aTHOH Gopme,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHBII epeyeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA 00YJatOMIIXCH.

Jlns MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWUCHUIUIMHBI MOKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mmp.).

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpaMma AuCIUIDIAHEI "MeToIbl TUarHOCTUKY B HAHOTEXHOJIOTHSX " TI0 HAIPaBJISHHIO ITOTOTOBKI
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B crp. 11
matepuanoseneaud ®I'bOY BO «Henl'V»

B ocBoeHMM OUCIMIUIMHBI WHBANMAAaMH W JIIAMH C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wuwHAWBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJEHUCTBHS C
IperofiaBaTelieM: HWHIMBHIyalbHas ydeOHas pabora (KOHCYIbTAlMM), T.€. MIOIOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3yd4eHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
UHUBHIyalbHas BOCIUTATeNbHAs paboTa. VIHAMBUIyambHBIE KOHCYIBTAIMHM HATPABICHBl HA MHAWBUAYATH3ALUI0 OOYdCHU
U YCTaHOBIICHUIO BOCIIUTATEIBHOIO KOHTaKTa MEXAy INpernojaBaTelieM M OOydarolUMCS HHBAIUAOM MM OOydaromumcs ¢
OTpaHWYCHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI.

ITpn mpoBemeHHM TPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB M JIMI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3J0pOBbsl 10 TUCHUIUIMHE OOECHEeYMBACTCSl BBIOJIHEHUE CIEIYIOIUX JOIONHUTENbHBIX TpeOOBaHUII B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKIHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHHBAHUS MPENOCTAaBIsCTCS B JAOCTYMHOH ¢opme (ycTHO, B
HMHCBMEHHOH (hopMe, B MHUCEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIOIB30BaHUEM YCIYT CYpAONEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHNUs 3aJaHUH OLEHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B medaTHOH popme mpudpTom Bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTECHTOM,
3aJaHuUs MPEIOCTABIIIOTCS C MCIOIb30BaHUEM CYpIONIEPEBOIA);

B) gocTynHas ¢opma MpedoCTaBIeHHUsS OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, Habop OTBETOB Ha KOMIIBIOTEDE,
NHUCbMEHHO mpHudTOM bpaiiis, ¢ HCroabp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBSI NPEIYCMAaTPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBSA3M C UX HWHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTU CpPEeACTBAa MOTYT OBbITh mpepocTaBieHbl YenlY uaM MOTyT HCIOIB30BaThCS COOCTBEHHBIE TEXHUUYECKHE
cpenctBa. [lpm HEoOXOAMMOCTH WHBAJIMIAAM W JIMIAM C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMH 3[0POBBSI IIPEIOCTaBISICTCS
JIOTIOHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHMs, NpOLeAypa OLEHWBAaHMS pE3YIbTATOB OOyJeHHS 110
JUCILHIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIoB.

ITpoBeaeHne mnpouexypsl OLIEHMBAaHHS pPe3ylIbTaTOB OOy4eHHMs WHBAIUIOB M JHMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3IIOPOBBS IOITYCKACTCS C MCTIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHII.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:kenepus, Hanorexnosioruu B Matepuajiopegenun, PIIJI "MeToabl 1TMAarHOCTUKHU B
HaHoTexHojorusx'", 2024 r.H., ounas ¢popma 00yueHus

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporokon 3aceqanust Ne 06 ot 17.01.2024

3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) B.A. TromeH1ieB

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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