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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: b1.0.13

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:

BrimosiHeHMe 1 3aIUTa BBITYCKHOM KBaTH(UKaINOHHOH paboThI

ITpousBoaCTBeHHAs MpaKTHKA (IPEeJIUIIIOMHAs IPAKTUKA)

®azoBbIE paBHOBECHS U CTPYKTYPOOOpa30BaHHE
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ITpousBoacTBEeHHAS MPaKTHKa (HAYIHO-HMCCIIEIOBaTeIbCKas paboTa)

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJYJIS)

OIIK-3: CnocodeH NpoBOUTHL H3MEPEeHHs H HAOJII0/IeHN s, 00padaThIBATh U NMPEICTABISITH IKCIIEPUMEHTAJILHBIE
AaHHBIE

3HaTh:

Hnsa noctrxenust OIIK-3.1: pusndeckne OCHOBBI M IPUHLUIIBI paOOTHI MPUOOPOB U YCTPOHUCTB AUATHOCTUKY MAaTEPUAIOB U
U3/IeNHii ¢ HAHOMETPOBBIM pa3pelIeHUEM, IPHEMbl 00paOOTKH Pe3yNIbTaTOB UCIIBITAHUI

YMeTh:

Junst noctmxennst OIIK-3.2: ananu3upoBaTh BO3MOXKHOCTH NPHUMEHEHUS (PM3NUECKUX METOIOB IUarHOCTHKH C
HaHOMETPOBEIM pa3pelIeHHEM, IPUMEHATh KOHTPOJIb-HO-U3MEPUTEIBHYIO aliapaTypy ¥ METOBI 00paOOTKH MOITyIeHHBIX
JAHHBIX OIS OTIpeieTIeHHs TEXHUUECKUX XapaKTepHCTHK HAHOOOBEKTOB U M3/ISIHI Ha NX OCHOBE, a TAKXKe O MapaMeTpax
CTPYKTYpbl HAHOCTPYKTYPUPOBAHHBIX MaTEpHAIOB

Baanernb:

Jast noctixennst OIIK-3.2: npencTaBneHnsIMH 0 HAHOTEXHOJIOTHAX B OTPACIISIX, ONPE/EISIONNX TEXHHUECKUH IIporpecc, 1
OCHOBaX (PM3UKO-XHMMHYECKAX METOJJOB TNATHOCTHKH HAHOOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB; HABBIKOM
pelreHns KOHKPETHBIX HH)KCHEPHBIX 33/1a4, METOAaMH YKCIIEPUMEHTAIBHOTO HCCIEIOBAHNS MAaTEPHAIOB, CIIOCOOHOCTEIO B
coCTaBe KOJUIEKTHUBA y4aCTBOBATh B ITPOBEJICHUH PaCUETHBIX padoT

IIK-1: CniocodeH aHAJIM3UPOBATH ONBIT BeYIIUX OPraHu3anuii, opranu3oBbiBaTh nposeaesue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIO3MIIHOHHBIX MATEPHUAIOB H BHEAPSATH pPe3y/1bTaThl
HCCJIeI0BAHUI B HOBbIE TEXHOJIOTUH

3HaTh:

Jus noctmxenust [TK-1.1: ocHOBHBIE PU3HKO-XUMHUECKHE METOJIBI UCCIIEIOBAHUS CTPYKTYPHI U CBOHCTB
HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAIIOB

YMmerb:

Jnsa noctmxenus [1K-1.2: opranuzoBats npoenenre HUP npu pa3paboTke HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepuanoB

Baanersn:

s noctmxenns 11K-1.3: HaBbIkaMu 1 3HAHUSMU pabOTHI C HAHOPA3MEPHBIMU MaTepHAIaMH, HaBBIKAMH 00paOOTKH U
BHEJIPCHUS SKCIIEPUMEHTAILHBIX PE3YJAbTATOB B HOBBIE TEXHOJIOTHH

B pe3yjabTaTe 0OCBOCHUA JTUCHUIIJIMHBI 06y‘{2l01.l.l1(ll7[Cﬂ JOJIKEH

3.1 |3narn:

3.1.1 | ¢pu3Hueckue OCHOBBI M MPUHIUINBI PAOOTHI IPUOOPOB U YCTPOHCTB JUATHOCTHKH MaTEPHAIOB M U3AEIHUIL C
HaHOMETPOBBIM Pa3pelICHUEM, IIPUEMBI 00pPaOOTKU Pe3yIbTaTOB UCIBITaHUI

3.2 | YMeTh:

3.2.1 | aHanM3UPOBATh BO3MOKHOCTH MPUMEHEHHUSI (PU3UUECKUX METOJIOB TUATHOCTUKH C HAHOMETPOBBIM
paspeleHueM, IPUMEHSTh KOHTPOJIb-HO-M3MEPHUTEIBHYIO allllapaTypy ¥ METO/Ibl 00paObOTKU MOTy4EHHBIX
JAHHBIX IS OTIPEEIeHHS TEXHHUECKUX XapaKTePHCTHK HAHOOOBEKTOB M M3JIEIII Ha IX OCHOBE, a TAKXKE O
mapaMeTpax CTPyKTYpPbl HAHOCTPYKTYPHPOBAHHBIX MaTEPHUAIIOB

3.3 | Baagers:

3.3.1 | mpencraBieHUAME O HAHOTEXHOJOTHAX B OTPACIIAX, ONPENCSIAIOMNX TEXHUUECKAH MTPoTpecc, 1 OCHOBAX
(PU3UKO-XMMUYECKUX METOI0B AUATHOCTUKI HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MAaTEPHATIOB;
HaBBIKOM PELICHUS] KOHKPETHBIX HH)KEHEPHBIX 3a/1a4, METOIaMU SKCIIEPUMEHTAIBHOTO MCCIIEI0BAHUS
MaTepHaloB, CHOCOOHOCTHIO B COCTABE KOJUIEKTHBA Y4aCTBOBATh B IIPOBEICHUH PACUETHBIX padoT

© ®I'BOY BO «Henl'V»




B

MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

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

Pabouas nporpamMmma JUCHUTIIMHBL "MeTO}lBI JIMaTHOCTHKYU B HAHOTEXHOJIOTHAX'" 110 HaIpaBJICHUIO IIOATOTOBKHU

(cenmanbrocTH) 28.03.02 "HanoumxeHepus" HanpaBieHHOCTH (mpodio) HanoTtexHoIOTHY B crp. 5
matepuanoseneaud ®I'bOY BO «Henl'V»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 33ET
YacoB 1o y4eOHOMY IIaHy 108 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS 34 3a4eThl 6
caMocCTosiTeNbHas paboTa 73,8
KOHTaKTHas pabora: 34,2
UKP: 0,2
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/ JI1.5 JI1.6J12.2
2.4
01323354
Pasnen 2. [Ipumenenue puznyecKuX MeTOI0B HCCIEA0BAHUS
MHMKPO000beMOB [IJIsl IMATHOCTUKU HAHOCTPYKTYP B
HAHOTEXHOJIOTHSIX.

2.1 Pentrenosckuii mudpaxromerp. B3anMocBs3b JaHHBIX, MOTYIaeMBIX TIPH 6 2 JI1.2J11.3J11.4
aHaJIM3€ PEHTTEHOIpaMM, U [IapaMeTpax CTPYKTypbl MaTepraa. JI1.5 JI1.6J12.1
TpeboBaHMs K HOATOTOBKE OOBEKTOB HCCIeJ0BaHUS. PexkuMBI paboTHI JI2.2J12.3 J712.4
npubopa rpu onpeneneHnH (Ha3o0BOro U JUCIEPCHOTO COCTAaBa, JI2.5
napaMeTpax TeKCTypbl MaTepuaia. Bo3MoKHOCTH IPUMEHEHUS 01223354
PEHTT€HOBCKOH TU(PPaKTOMETPUH IS ONITUMH3AINN TEXHOIOTUIECKUX
mporeccoB. /JIek/

2.2 Paspemaroriast cnocoOHOCTH MPOCBEYUBAIOIIETO JICKTPOHHOTO 6 2 JI1.2 J11.3 J11.4
MHKpOCKOTIa. PeXUMBI paOOTHI M TEXHUUECKHE BO3MOKHOCTH METO/IA. JI1.5 J11.6J12.2
TpeboBanus k 00beKkTaM ucciaenoBanus. [lorydeHne TaHHBIX O J12.3 J12.4
JIUCIIEPCHOM | (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 obpasiia. /JIex/

2.3 30H/10BbIE MUKPOCKOIIBI BBICOKOTO Pa3pelieH st sl TUarHOCTHUKH 6 2 JIT.1JI1.2 JI1.3
COBEpILIEHCTBA KPUCTAIUINYECKON CTPYKTYPBI, CTPOCHHUS JI1.4 JI1.5
reTepoIepexo10B U reTepoo0beKTOB. TeXHHUECKne BO3MOXKHOCTU J.6J12.2 J12.3
MeToza. TpeboBanus Kk 00beKTaM uccienoBanus. /JIex/ 2.4

31323354

2.4 Bo3mokHOCTH 1 TperMyIiecTBa MPUMEHEHUST aTOMHOCHIIOBOM 6 2 JI1.2 J11.3 JI1.4
MHKDPOCKOIIMH U IPEUMYIIECTBA IIPUMEHEHHS] CHHXPOTPOHHOTO JI1.5 J11.6J12.2
W3Jy4CHHs] B HAHOTEXHOJOTUsIX utorpadun /JIex/ J2.3J12.4

31323354

2.5 CxaHupyomias 3JeKTpOHHAs MUKPOCKOIHS, IIPUHIUI TTOTy4eHHs 6 2 JI1.2 J11.3 JI1.4
n300pakeHNs, TEXHUIECKHE BO3MOXKHOCTH. [IprMeHeHne CKaHupYIoIei JI1.5 JI1.6J12.2
ANEKTPOHHON MUKPOCKOIIHH, B TOM YHCIIE JIEKTPOHHO30HIOBOTO J2.3J12.4
MHUKpOaHaJIN3a, U1 JUarHOCTUKH MaTEpUaJIoB. DKe - CIEKTPOMETPUHU 2132053 54
IS TMAaTHOCTHKY TOHKOIUIEHOYHBIX HAHOOOBEKTOB. /JIek/

2.6 OCHOBBI TEXHUKH HAaHOHUIEHTUPOBaHUA. MexaHuecKoe MOBeICHNE 6 2 JI1.2 J11.3 JI1.4
TBEPIBIX TEJl B HAHOOObEeMaxX pU HAHOUJICHTUPOBAHHUH. JI1.5 J11.6J12.2
HaHouneHTHpOoBaHKE M €0 BO3MOKHOCTH B JHarHOCTUKE J12.3J12.4
HaHOTeXHOJOTHH. /JIex/ 212233 34
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2.7 CennmenToradus, TEXHHIECKHE BOSMOKHOCTH U METOIBI MOTYICHHS 6 2 JI1.2J11.3J11.4
rHpOpMAILIMU O AUCIEPCHOM cOocTaBe, 0071acTH MPUMEHEHUST METOIA B JI1.5 J11.6J12.2
JIMAaTHOCTHKE HAHOTeXHOIOTHiA /JIex/ J12.3712.4

21323354

2.8 Omnpenenenne MOP(HOIOTHH KPHCTAIUIOB U TUCIEPCHOTO COCTaBa 6 6 JI1.2J11.3J11.4
HAHOKPHUCTAJLIMYECKON CUCTEMbI METOAOM PacTPOBO 2IEKTPOHHOU JI1.5 J11.6J12.2
Mukpockoruu. /TIp/ J2.3J12.4

21323354

2.9 PenTtrenoBckas tudpakToMeTpus B HAHOTEXHOIOTHAX. AHAIN3 6 6 JI1.2J11.3J11.4
npoduneit TudPaKUHOHHBIX MAKCHMYMOB, OTydIEeHHE JaHHBIX O JI1.5 J11.6J12.1
JIUCTIEPCHOM U (pa30BOM COCTaBe HAHOCTPYKTYPHUPOBAHHBIX J2.2J12.3 J12.4
Matepuaios. /IIp/ J12.5

01323354

2.10 | Amanms npodriei AuppPaKIIHOHHBIX MAaKCUMYMOB, TIOJTy9eHHE JaHHBIX O 6 6 J1.2J11.3J11.4

TEKCType HAaHOCTPYKTYPHPOBAHHBIX MaTepuainos. /IIp/ JI1.5 J11.6J12.1
J22J123712.4
21323354

2.11  |IIpnMeHeHHE pEHTTCHOBCKOH AN(PAKTOMETPHH U 6 30,8 J1.2J11.3J11.4
MHUKPOAJIEKTPOHOTpadu, IPOCBEUHNBAIOIIEH TPAHCMUCCHOHHON JI1.5 J11.6J12.1
MHUKPOCKOTIMH, 30HJ0BON MUKPOCKOITUH, CKAHUPYIOIIEH 3JIEKTPOHHOM JI2.2J12.3 J12.4
MUKPOCKOIIUU U JIEKTPOHHO-30HJ0BOTO MUKPOAHAIIN3a, JI2.5
HaHOMJIEHTUPOBAHUS U BO3MOKHOCTU 3TUX METOJOB B JUAarHOCTUKE D1 032093 54
HaHOMAaTEepPHaJIOB, OJYYEHNS TEXHUUECKHX AaHHBIX O HAHOPa3MEpHBIX
Matepuanax u uszgenui. /Cp/

2.12 | PeHTreHoBcKas TU(paKTOMETPHs B HAHOTEXHOJIOTHAX. AHAITN3 6 43 JI1.2 J11.3 JI1.4
npodueit qudpPaKIMOHHBIX MAKCHMYMOB, OTydEHHE JaHHBIX O TOHKOH JI1.5 J11.6J12.2
CTPYKTYpE HAaHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB (IUCIIEPCHOM, J2.3J12.4
(da3oBoM cocTaBe u TekcType). /Cp/ 212233 34
Paznen 3. Unas koHTaKkTHas1 padoTa

3.1 WuauBuya bHbIC KOHCYITBTAIINH, TEKYIHNA KOHTPoJb /MKP/ 6 0,2 JI1.2 JI1.3 JI1.4

JI1.5 J11.6J12.2
J2.3712.4
3105232354

6. POH/I OHIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

VYerHBIi onpoc, pedepats, BOIPOCH K 3a4eTy

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 IS JUaTHOCTUKU MaTepHAlIoOB B HAHOTEXHOJIOTHAX
[IprMeHeHNe PEeHTIEHOBCKOH AN(GPAKTOMETPUH JUIsl JUATHOCTHKU TEKCTYPUPOBAHHBIX HAHOCTPYKTYD
IIpocBeunBaromas 3JIeKTPOHHAS MHUKPOCKOIINS, Pa3pellaionias ClloCOOHOCTD, PEXUMBI pabOThI, TEXHHIESCKHIE
BO3MOXKHOCTHU

bl el

5. [Ipumenenue npocBevYnBarOUIEd IEKTPOHHONM MHMKPOCKOIIMH, B TOM YMCJIE BBICOKOTO pa3pellieHus, s
JUarHOCTHKH MaTepHajoB

6. Bo03MO0XHOCTH ¥ TIPIMEHEHHE >JIEKTPOHHOW MHUKPOAN(PPAKTOMETPHH, METOAA TEMHOTO IO JUIS THATHOCTHKH
MPOCTPAHCTBEHHOTO pacmlpeencHus a3

7. ®du3ndeckre TPUHLUINBI AUATHOCTUKU MTOBEPXHOCTH MAaTEPUANIOB HA HAHOMETPOBOM YPOBHE METOJAMHU 30HIO0BOI
MUKPOCKOIIMU

8. CxaHupyromas JIeKTPOHHAs MUKPOCKONHS, IPUHIUI HOTyIeHHS H300paKeHHs, TEXHUIECKHE BO3MOXKHOCTU
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9.

JUTSL TUarHOCTHUKU MaTepUuaioB

10.
11.
12.
13.

IIpuMeHeHuE CKaHUPYIOLIEH 3JIEKTPOHHOW MUKPOCKOIIMM, B TOM YHCIIE 3JICKTPOHHO30HJOBOIO MUKPOAaHAJIU3a,

Ipumenerne Oske- CIIEKTPOMETPHU JUTS TUATHOCTHKH HAHOCTPYKTYP
BosMoxxHOCTH MeTO/a cequMeHTOradhuu Npy MOTYIeHUH WHPOPMAIIUK O JUCIEPCHOM COCTaBE MaTEepPHUAaIOB

Meron onTHYeCKOM MUKPOCKOINH ONMKHETO OIS JUIS JUATHOCTHKH HAHOCTPYKTYD

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

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUICCKUX 3HAHUH M PAKTHICCKUX HABBIKOB MPOU3BOIUTCS IIPU YCTHOM OIIPOCE 10 MTPOHICHHBIM
MaTepuanaM pas3aeraoB TUCHIIIIHHEL.
OlLieHKa «3aYTEHO» CTABUTCS B TOM CIIydae, €CJIU CTYISHT NOCETHII Bce NPaKTUUECKHE 3aHITHUL, TOArOTOBHII pedepar u

3AIUTHII €r0 BO BPeMs 3a4€THOM HEIEeNN U OTBETHII Ha JOTIOJIHUTEIIBLHBIC BOIIPOCH. B MpOTHBHOM citydae cTaBUTCS OLICHKA
«HE 3aYTCHOM.

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 | ®unumonosa H. U., | Meronbl uccienoBaHusi MUKPOAJIEKTPOHHBIX U Hosocubupck : 9bC
Konsnos b. b. HAHODJIEKTPOHHBIX MaTEPUAJIOB U CTPYKTYP: CKAHUPYIOIIAs HoBocubunpckmii
30H0Basi MUKPOCKOIHSA: yueOHOE TocoOue rOCYJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 1 TEXHUYIECKUH
YHUBEPCHUTET,
2013
JI1.2 |IIyn Y., Oysnc D., Hanotexnonorun: yaeOHOe mocoOue 11 By30B Mocksa:
Tlonosux 0. U. TexHochepa,
2009
JI1.3 | banabanos B. 1. HaHoTexHONMOTHH: HayKa OyIymero Mocksa: Jkcmo,
2009
JI1.4 | T'yceB A. W. HanomaTtepuainsl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTUU Mocksa :
Dusmatiut, 2007
JI1.5 | Ky3nenos H. T., OCHOBBI HAHOTEXHOJIOTHH: YUCOHUK Mockga : 9BC
Hogoropries B. M., (https://biblioclub.ru/index.php?page=book&id=712972) JlabopaTopust
XKabpes B. A, 3HaHui, 2021
Mapronun B. U.
JI1.6 | CmupnoB B. N. ®duznyeckrie 0CHOBBI HAHOTEXHOJIOTUH U HAHOMATEPUAJIbl: Mockga, 9BC
ydaeOHOe mocoone Bounorna : Uadpa
(https://biblioclub.ru/index.php?page=book&id=727529) -Nrxenepus,
2023
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | Ymanckuit S. C. Pentrenorpagust MeTaIIIOB U MOJIYIPOBOJHUKOB: MOHOTpadus Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Mertannyprus,
1969
J12.2 | Cyzpanes U. I1. HanoTtexnonorus: Gpu3NKo-XUMHSA HAHOKIIACTEPOB, Mocksa:
HAHOCTPYKTYP M HAHOMATEPUAIIOB JIubpoxom, 2009
JI2.3 | Ymanckuii 4. C., Kpucrannorpadusi, peHTreHorpadus U 371eKTpOHHAs Mockga :
Ckaxos 10. A, MHKPOCKOIINS: YIeOHHUK JUTS BY30B Merannyprus,
Usanos A. H., 1982
Pacropryes JI. H.
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.4 | Jlyuunun B. B, Hanotexnomnorus: ¢pu3mKa, IpoIeccsl, AMarHOCTHKA, IPHOOPHI: Mocksa : 9BC
Taupos 0. M. MoHorpadus W3narenbckas
(https://znanium.com/catalog/document?id=174598) ¢bupma "Ousnko-
MaTeMaTHIecKast
murepatypa” (O
N3MATIJINT),
2006
JI2.5 | Monuna JI. H. Pentrenorpagus. KauecTBeHHBINH peHTIeHO()A30BHII aHATH3: Tromens : 9BC
ydaeOHOe mocoone TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCYIapCTBEHHBI
1 YHUBEPCUTET,
2016

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbInoTeuHas cucrema (ObC) / m3natenscrBo Jlane. URL:
http://e.lanbook.com/

32 |Opaiit [DnexTponHsI pecypc] : anekTpoHHO-0nbOmmoreunas cucrema (9BC) / m3garenscrso FOpaiir. URL:
https://urait.ru

93 | YHuBepcuTeTckas OMOIMoTeKa OHIaiH [ DIEKTPOHHBIH pecypc] : aiaekTpoHHo-0ubmoteunas cuctema (96C) / 000
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekrpoHHbIi pecype] : anekTpoHHas oubnmoreka Hayd. snektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp /

7.3 llepevyenb HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DneKkTpoHHBIN KaTanor HaydHoU Oubmmotekn Yenl'Y [DnekTpoHHbIi pecype] : 6a3a nanubix / Yensio. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: Toneko u3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIN.

3. Web of Science : MynpTHANCIUIIINHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
N5 3apeructpup. noas3oBateneit Yenl'Y. — TekcT : aMeKTpOHHBIH.

4. Scopus : pedeparusHas 6a3a qaHHbIX / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: s
3apeructpup. nojp3oBateneid Yenl'Y. — TeKCT : 3ME€KTpOHHBIH.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM nocTyma: 1uis 3aperucTpup. MoJIb30BaTenei
Uenl'Y. — Tekcr : 3IeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHHME JUCIIMITJINHBI (MOJY JIA)

OcBOeHUE AUCIUIUIMHBI OCYIIECTBIACTCS B y4eOHOH ayAUTOPHH IIEPBOTO KOpITyca, pacCUUTaHHOH Ha 25 cTyneHToB. Eciu
3aHATHUS BEAyTCs JUIS IOTOKA CTYACHTOB, TO JUCIUIUIMHA BEJETCS B JICKIHOHHON ayITUTOPHH MEPBOTO KOPITyca,
paccuuranHoi Ha 100 cTyqeHTOB.

JIJIs yCTIenHOTO OCBOCHUS TUCIIMIUTHHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYIbTHMEINHHBIM KOMIUIEKCOM U KpaHOM
JUISL IEMOHCTpALMK CIaiI0OBBIX TPe3eHTaIi.
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Hcrionp3yroTest 3MeKTpOHHBIN YHTANBHEINA 321 HaydHoH Oubmmorexu Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOTHI CTy/EHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEpaMH, MYJIBTUMENHHON 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 mopomnikoBbiit audpakromerp Bruker D8 Advance,
maposas MenpHuLIa FRITSCH, sneproaucnepcuonnslil pentreHoBckuil cnekrpomerp ARL QUANT X, koMIIbIOTEPHI C
CIeIMaTN3UPOBAHHBIM IPOTPaMMHBIM OOecIieueHueM — 5 mrT.,

JlabopaTopust aekTpoHHOH MuKpockomun Nel21, 123

OnexktpoHHbIH Mukpockon YOMB-100K, Bakyymubiii noct BYII-4, ckanupyromuil 3J€KTPOHHBIA MUKPOCKOI
JEOL JSM-6510LA, Bakyymusrit noct JEOL JEC-3000FC, aTomusIi cunoBoit Mukpockon Nanoe-ducator II, koMmmsroteps! ¢
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 rugpasandeckuii [1I'P-10, koMnbioTeps! ¢ MPOrpaMMHBIM 00€CTIEUeHHEM — 2 IIT.

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

VcTaHOBKA IIaBUIIBHAS 3IIEKTPOIYroBasi, ¥ CTAHOBKA ISl M3MEPEHHs 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 CIIIA), 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 JOMAIIHEE 3aJaHHUE, YTO IO3BOJIUTH JIydllle YCBOUTH IPEABLIYIINI MaTepual
Y U3Yy4YMTh JEKIIMOHHBIM 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
nurepartype. CkazaHHOE 0c0OeHHO 3()(heKTHBHO, KOTA pedb HICT O TAKUX TPEOOBAHMAX, KAK IIOHAMAET HIIH «AMEET
npexcrasieHue». Hamporus, ecii Bel nmeere neno ¢ TpeOoBaHUEM K JEATETBHOCTH «JOJDKEH YMETBY, TO PEKOMEHTYeTCs
MOYIPaKHATHCA B COOTBETCTBYIOIEM BHUJIE JEATEIbHOCTH. Bee 3To MeeT HemocpeICTBEHHOE OTHOIIIEHUE K ITOATOTOBKE K
MPaKTHYECKUM 3aHATUSIM.

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00Y4YEHS, TUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIMUXCsI U IPEHOoAaBaTeNst OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMEHH (OHNAHH-IeKIUN
(BeOMHAPBI), YaThl, BUICO-KOH(EPEHIINH U AP.) WK OTJIOKEHHOTO BpeMEHN (CucTeMa JIMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JIP.).

ITpu 0Oyderny HI C OTPAaHNYEHHBIMI BO3MOXKHOCTSMH 3[JOPOBBSI JJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHbIC
oOpa3oBaTenbHbIE TEXHOIOTUH MPeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsamust UCIUIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00YJIeHHs, TMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymiecTBusieTcs Ha 0OCHOBaHUHU «I10JI0KEeHUS 0 peann3alii OCHOBHBIX U JOTIOIHUTEIBHBIX 00pa30BaTeIbHbBIX
HPOrpamMM C IPUMEHEHHEM DIEKTPOHHOTO 00YYEeHHS U AUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (heiepaibHOM
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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 UCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/OpPOBBS OCYIIECTBISIETCA C
UCTIONIb30BAaHUEM CIIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHIO WHBAJIMJIOB U JIUI C OIPaHHYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMALMOHHBIE TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUH YyCTaHABIMBAaETCSA CIELMAIBHOE IPOrpaMMHOE obecriedeHne (IIporpaMMma pedeBOH HaBHTaIWy,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYITH).

B yueOHbple ayguTopuu obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm I OOYJarolUXCs C HMHBAIUAHOCTBIO K C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayquropuu, rie oOydaroTcsi MHBAIUABl U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT Ui OOYJaIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbSL.

Jlns ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHHYEHHBIMH BO3MOXKHOCTSMH 30pPOBbsSl MPENOCTABISETCS AOCTYN K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKNX W IMPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopMe dIeKTPOHHOTO TOKYyMEHTa B (hoHIe HayaHOU OnbmnoTeku Yenl'Y win 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJaIOMMXCs W3 4YWCIa WHBAIMIOB M JIMI] C OTPaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IIPENOCTABIIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHUYCHHSAM HX 3IO0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlng MHBaNMUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJTHOCTBIO OCYHIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpn mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[J0POBBsSI 00ECHEUMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKIMHU O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUHON aTTECTallud, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiurs, ¢
HCIIONIb30BAaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHUM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl  IIpEIyCMaTpHUBaeTCs HUCIONb30BaHHME TpepocTaBieHHbIX Yenl'Y wuiam  cOOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTpaHWYECHHBIMU BO3MOXHOCTSIMU 30POBBSI IPENOCTABISAETCA JOMONHUTENBHOE BpeMs I MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHUBAHUS PE3yIbTaTOB OOYUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npopuas "Hanorexnosornu B matepuanoseaennu", PI1J| ""Metoabl
AUATHOCTUKH B HaHOTexXHoJorusx'", 2026 r.H., ounas ¢popma o0y4eHHs

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl GU3NKH KOHIEHCUPOBAHHOIO COCTOSTHUS

[Tporokon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) B.A. TromeHueB

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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