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HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OYHKIIMNOHAJIBHBIE HAHOINIOBEPXHOCTU IJISA DHEPI'ETUKU U

OIITO2JIEKTPOHUKHA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b4.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KoJssiokBHYM

IIpomeskyTouHast aTTecTALUS:

3auyer

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
Bnageneyu Omutpues A.C.
HpeHOI[aBaTeJIL NaeHTUdMKaTOp R8d0ce031-DmitriyevAS-aaaeae? A.C. J_IMI/ITPI/IGB

(LOIKHOCTB) (moamucs) (pacmudpoBKa MOIIHCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PykoBogutens RO manene OMnTpnes AC.
00pa3oBaTeILHOM MPOrpaMMbI * Mol - Vaerragmearop __|RBJ0CE03 L-DMitrlyevAS-aaacae? A.C. Imutpuen
(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozmucs) (pacuudpoBka
TIOJIITHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K
3aBeI[y10HlI/II/I BBIITYCKAarOIICH Bnagenes, My3uHa f0.10.
Ka(bez[pbl NaeHTUdMKaTOP ReB6e9a56-Puzina-4d2acadl IO,IO, HYSI/IHa
(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TIOJIITHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesb ocBOeHUS TMCUMILINHBI. N3Y4CHNE OCHOB HAYKH O ()YHKIIMOHAIBHBIX HAHOMOBEPXHOCTAX U
UX TPWIOKEHUSAX B COBPEeMEHHOW Temo(u3uKe, TUAPOJMHAMHUKE U  TEIIOMAaccOOOMEHe,
OIITOAICKTPOHUKE, HAHO(POTOHUKE, HAHOIUIA3MOHMKE W  MeTamarepuajax IMPUMEHHUTEIBHO K
TPaJUIIMOHHBIM U IEPCIIEKTUBHBIM 3a]1auaM 3HEPTreTHKH

3amauu IMCHMIIHHBI

- U3y4eHHE COBPEMEHHOM HayKH O (PU3UKO-XMMUU HAHOTIOBEPXHOCTEH, BKIIIOYasi pa3INuHbIC
MacmrTadbl — OT MaKpo JI0 HaHO, B YACTHOCTH Ha 0a3e HAHOKOMIIOHEHT U HAHOMAaTEPHAJIOB;

- U3y4eHHe MEXaHN3MOB CMAaYMBaHUs M PACTEKaHUs, a TAK)KE THCTEPE3nca HAHOTIOBEPXHOCTSIX
pa3nuuHON MOp(hoJIOTHY;

- U3y4eHHE MPOIECCOB MCIIAPEHUs, KOHACHCAIIMH KUTICHHS Ha Pa3IMUHBIX ()YHKIIMOHAIBHBIX
HOBEPXHOCTSIM; aHAJIN3 MHTCHCU(HUKALINY NCIIAPESHUS, KOHJICHCAIIMN ¥ KUIICHUS Ha TIOBEPXHOCTSIX
MYJIbTUMACIITAOHOM CTPYKTYpPHI M CIOKHON MOpdooruu;

- U3y4eHNE 0COOEHHOCTEH MaTepHaJIOB ISl IOBEPXHOCTEH B ONTOAIEKTPOHUKU M TEXHOIOTUH
MeTaMaTepualioB, IPHOOPETEHNE HABBIKOB BHITIOJIHEHUS HA 3TOH OCHOBE MH)KEHEPHBIX PacueTOB JJIs
pelIeHus] KOHKPETHBIX MPHUKIIAJHBIX 33/a4.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUS
KOMIICTCHIIUU
ITK-3 T'otoB N J1-2nik-3 3Ha€T OCHOBHBIE 3HATB:
CaMOCTOSTEIIBHO HaIlpaBJICHUS Pa3BUTHS U - THIIOBBIC PCUICHHUA CHCTCM, IIPOBOANTD
OIIpE/IeIISITh HAIPABJICHNE M | COBPEMCHHBIC TCHICHIMNM py | KOMIUICKCHBIN aHAJIU3 HAHOPA3MEPHBIX
XapakTep NPOBOJIUMBIX pacyere U aHaJIN3e CHCTEM H YCTPOHCTB Ha OCHOBE
UCCJICIOBAaHUM, yYUTHIBATh | 9P(PEKTUBHOCTH COBPEMEHHOMH ONTOAICKTPOHUKH;
COBpPEMEHHBIE TEHACHIIUN HAaHOPA3MEPHBIX CUCTEM U - CIIOCOOBI pacueTa MPOLIECCOB B
pa3BUTHUA HAHOPA3MEPHBIX | YCTPOUCTB COBPEMEHHOMU I'MIPOIMHAMUKE 1
CHUCTEM U yCTPOMICTB TeropusmKe.
YMETh:
- OIOMpPaTh KOMIIOHEHTHI COBPEMEHHOMN
OITO3JIEKTPOHUKH U MPOBOAUTH MX
pacuer;
- IPOBOJIUTH pacueTsl 3PPEeKTUBHOCTH
TUTIOBBIX HAHOTEXHOJIOTHYECKIX
YCTPOMCTB COBPEMEHHOMN 3HEPreTUKH U
OTITORJICKTPOHUKH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K (PaKyJabTaTHMBHBIM JIMCHUUIUIMHAM OCHOBHOM mpo(eccHOoHaIbHOU
oOpa3oBaTtenpHON TporpamMme HaHoTexHojormM M HaHoMmaTtepuanbsl B sHepretuke (manee — OIIOII),
HanpasieHus: noArotoBku 14.04.01 Snepnas sHepreTHka U Temjao(u3MKa, YpOBEHb OOpa30BaHUSA:
BhICIIee 00pa30BaHUE - MAarucTpaTypa.

Tpe60BaHI/ISI K BXOJHBIM 3HAHUAM U YMeHI/ISIMI

- 3HaTh OUBHKO-XUMUSI HAHOCTPYKTYP

- 3HaTh PU3KKA TBEPAOTO TEIA

- 3HaTh COBpEMEHHas! ONTOAIEKTPOHUKA

- 3HATH BHeKTPOMeXaHI/I‘IeCKI/Ie U HAHOMCXAHNUYCCKUEC CUCTCMbI




- 3HaTh TernioBbIe IIPOLIECCH B HAHOCTPYKTYpax

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTecTalMy 8 g | O |Jlex JIab | Ip — - VIKKTL | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OyHKIMOHATILHBIE 17 3 4 - 6 - - - - - 7 - Camocmosamenvnoe usyuenue
MOBEPXHOCTH, UX meopemuueckozo mamepuana: Visyaenue
Mopdoorust u JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MacImTabHOCTh "@YHKIIMOHAIbHBIE IOBEPXHOCTH, UX
11 OyHKIMOHATILHBIE 17 4 - 6 - - - - - 7 - Mopdoorus ¥ MacTabHOCTB"
MOBEPXHOCTH, UX H3yuenue mamepuanog iumepamypnolx
Mopdoorust u UCHOYHUKOG:
MacITabHOCTh [1], 72-101
[2], 192-234
[3], 36-48
2 CMaunBaHUE 1 13 2 - 6 - - - - - 5 - CamocmosamensbHoe usyuenue
pacTeKaHue Karelb 1o meopemuueckozo mamepuana: Vzyuenue
(bYHKIHOHATBHBIM JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
IIOBEPXHOCTSM "CMaunBaHUE U pacTeKaHHUE Karelb 10
2.1 CMaunBaHue u 13 2 - 6 - - - - - 5 - (YHKIIMOHATIBHBIM TOBEPXHOCTSIM"
pacTekaHue Kamnejb 110 H3yuenue mamepuanog iumepamypHsix
(YHKIMOHATIBHBIM UCHIOUHUKOB:
MIOBEPXHOCTSIM [1], 72-101
[2], 192-234
[3], 8-22
3 Hcnapenwne karmens Ha 17 2 - 4 - - - - - 11 - CamocmosmenbHoe uzyuenue
(bYHKIMOHATBHBIX meopemuueckozo mamepuana: Vsydaenue
MHOTOMACIITaOHBIX JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
TIOBEPXHOCTSIX "HcnapeHue Kanesip Ha (pyHKIHOHATbHBIX
3.1 Hcnapenue kamnens Ha 17 2 - 4 - - - - - 11 - MHOTOMAcCIITa0HBIX TOBEPXHOCTSIX"
(YHKIMOHATBHBIX H3yuenue mamepuanos numepamypHuix
MHOTOMACIITA0HBIX UCMOYHUKOG:
MTOBEPXHOCTSIX [1], 72-101




[2], 192-234
[3], 52-74

4 Kunenune na 19 2 - 6 - 11 Camocmoamensnoe uzyuenue
(YHKIIMOHAIBHBIX meopemuueckozo mamepuana: Visyaenue
MIOBEPXHOCTSIX JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
4.1 Kumenne Ha 19 2 - 6 - 11 "Kunenne Ha (yHKIMOHAIBHBIX TOBEPXHOCTSX"
(YHKIIMOHATBHBIX H3yuenue mamepuanog 1umepamypHbix
MTOBEPXHOCTSIX UCIOYHUKOG:
[3], 36-48
5 Konpnencanus Ha 18.7 2 - 4 - 12.7 Camocmosmenvroe usyuenue
(YHKIIMOHATBHBIX meopemuyueckoz0 mamepuana: Vzyaenne
MYJIbTUMACIITA0HBIX JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
NIOBEPXHOCTAX "KonzneHcanust Ha yHKIMOHAIBHBIX
5.1 Konnencanus Ha 18.7 2 - 4 - 12.7 MYJIbTUMACIITaOHbBIX TOBEPXHOCTSX"
(YHKIIMOHATBHBIX H3yuenue mamepuanoe 1umepamyprbix
MYJIbTUMACIITaOHBIX UCIOYHUKOG:
MIOBEPXHOCTSIX [1], 72-101
[2], 192-234
[3], 56-78
6 OyHKIIMOHATEHBIC 23 4 - 6 - 13 CamocmosamensbHoe usyuenue
TIOBEPXHOCTH B meopemuyueckozo mamepuana: VIzyaenne
OTITOJICKTPOHUKE, JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
HaHO(OTOHHUKH U "@®yHKIMOHAJIbHbIE TOBEPXHOCTH B
HAHOIIJIA3MOHHUKE OITORIIEKTPOHHUKE, HAHO(DOTOHUKH 1
6.1 OyHKITMOHAIBHBIE 23 4 - 6 - 13 HaHOIUTa3MOHHMKeE"
MIOBEPXHOCTH B H3yuenue mamepuanog 1umepamypHbix
OIITOAJIEKTPOHUKE, UCIMOYHUKOG:
HaHO(OTOHUKH U [1], 72-101
HaHOIIJIa3MOHHUKE [2], 192-234
[3], 116-161
3auer 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 16 - 32 0.3 59.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTalMU TIO pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii kKoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. DYyHKYUOHANbHBIE HOBEPXHOCTIU, UX MOPPDONO2US U MACUMADOHOCTb

1.1. ®yHKIMOHAIILHBIE TIOBEPXHOCTH, X MOP(OJIOTHUS U MACIITAOHOCTh
OYHKIMOHATBHBIE TMOBEPXHOCTH W WX BHABL. Mophosiorus MOBEPXHOCTH W €€ OIMUCAHHE.
MynbTrMacTabHOCTh TIOBEpXHOCTEH. OCOOCHHOCTH HAHOCTPYKTYPUPOBAHHBIX TOBEPXHOCTEH.

2. Cmauusanue u pacmeKkaHue Kanejib no d)VHKL{MOHaJleblM NOBEPXHOCNIAM

2.1. CmauuBaHue U pacTeKaHue Kareib M0 (yHKIIMOHAIbHBIM TOBEPXHOCTAM
[TonsiTe KOHTaKTHBIX yrioB. Monenu (Moabl) cMaunBanus: pexum IOura, pexxum Benrtuens u
pexum Kaccu-bakcrepa. [lonsTie o ructepesuce KOHTaKTHBIX YIJIOB U €M0 MEXaHU3Max.

3. Hcnapernue kanenv Ha d)]/HKMMOHClJlele MHO20MACUIMAOHDLX noeepxXrHocmix

3.1. Ucnapenue kanenb Ha PYHKIIMOHAIBHBIX MHOTOMACIITAOHBIX TOBEPXHOCTSIX

Hcnapenne kamens B oObeMe. TermtomaccooOMeH NpH HMCHMApEHUHM KareldbHa IOJUIOKKAX.
Huddysuonnas numutupyromas craaus. Mcnapenue kamnenb Ha TOBEPXHOCTH U POJIb KOHTAKTHBIX
yrioB. Pexxumpl ucmapeHuss ¢ MOCTOSHHBIM KOHTAaKTHBIM YIJIOM W TOCTOSSHHOW KOHTaKTHOM
nuHuer. Kunernueckas craaus ucnapeHus.

4. Kunenue na d)]/’HKUMOHa]ZbelX NnO6EPXHOCMAX

4.1. Kunienue Ha QyHKIMOHAIBHBIX TOBEPXHOCTAX

OcoOeHHOCTH KHUMEHUST Ha (DYHKIHMOHAIBHBIX MOBEPXHOCTAX. Ponb Mopdonorum u
MyJIbTUMACIITA0HOCTH B JUHAMHKE KHUIEHUS Karenb. [1y3pIpbKOBOE, MEpeXoqHOe W IUIEHOYHOE
KHIICHUE Kamelb. PexxuMm neBurtanuu npu kureHun kanennb (3ddexr Jleiimendppocra). Kumenue
KareJib Me30- ¥ HaHOKOJUTOU10B. D ekt kode-puHra.

S, KOH()eHCCluuﬂ Ha d)VHKI/luOHClJZbelx Myﬂbmwwacmma6ﬁbzx NnO6EPXHOCMAX

5.1. KonneHcanus Ha (yHKIIMOHAIBHBIX MYJbTUMACIITA0OHBIX TOBEPXHOCTAX

Konzaencanusa napa Ha (QyHKIMOHAIBHBIX M MYJIbMacIITaOHBIX MOBEPXHOCTIX. OcoOeHHOCTH
HAaHOCTPYKTYpPbl Ha CKOPOCTb KOHJEHcalMu. HeTpuBHalbHbIE PEXHUMBI  KOHJEHCALUU
MUKpOKaNeb.

6. @VHKLH/[OHCI]Ibele NOBEPXHOCHIU 6 ONMOIIEKMPOHUKE, HClHOd)OmOHuKM U HAHONIA3MOHUKE

6.1. @yHKIIMOHAJIbHBIE IOBEPXHOCTHU B ONTOZJIEKTPOHUKE, HAHO(POTOHUKHU U HAaHOIJIA3MOHUKE

OyHKIIMOHATIbHbBIE TIOBEPXHOCTH B ONTO3JEKTPOHUKE. JKUAKHE JTUH3BI, SJIEKTPOCMAauyUBaHUE U
npyrue 3¢ddextsl. OcoOeHHOCTH MOPQOJOTUM TOBEPXHOCTEH s 3aJady  HaHO(MOTOHUKH,
HAHOIUIa3MOHHUKH U METaMaTepHalIOB.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. PacueTsl mpo11eccoB 3JIeKTPOCMaunBaHUs U (POKYCUPOBKHU B )KUJKUX JHH3aX. OLEHKH
CBOMCTB ITOBEPXHOCTEW METAMATEPHUAIIOB;
2. Pacuet pe:xuMOB KOHAECHCAIIMH Ha (PYHKIIMOHAIBHBIX ITOBEPXHOCTSIX;
3. TensomaccooOMeH U KUIEHUU Kallelb Ha MOBEPXHOCTAX pa3InyHON Mop(doIoTHy;
4. PacueT ckopocTeil ucrapeHust Kareib Ha (YHKIIMOHAJIBHBIX TOBEPXHOCTSX;
5. Pacuer KOHTAaKTHBIX YIJIOB U CKOPOCTEHN paCTEKaHUs B Pa3IMYHBIX MOJEIIAX;
6. OueHkH (YHKIIMOHAJIBHBIX CBOMCTB U MOP(OIOTUHU MTOBEPXHOCTEH: PETYIISIPHOCTS,



CTOXAaCTUYHOCTb M (PPAKTAILHOCTH IIEPOXOBATOCTH, MOP(POIOTHUECKIE CHHTYISIPHOCTH.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxnenue marepuaioB Mo Kedicam pasiena "OyHKIMOHAIbHBIE MOBEPXHOCTH, HX
MOPQOJIOTHS ¥ MacIITaOHOCTH"

2. OOcyxkaeHue MmaTepuanoB Mo Keicam pazgena "CmaunBaHUWE W pacTEKaHUE Kamellb TI0
(hYHKIIMOHATILHBIM TTOBEPXHOCTSIM"

3. OOcyxneHne MaTepualioB MO Kelicam paszaena "VcnapeHue kamenb Ha ()yHKIIMOHATBHBIX
MHOTOMAacIITaOHBIX TOBEPXHOCTSIX"

4. OOcyxneHne wmarepuajioB 1o Keiicam pazgena "Kumenme Ha (QyHKIHMOHAIBHBIX
MOBEPXHOCTSX"

5. OOcyxneHue MartepuaaoB Io keiicam pazgena "KongeHcanus Ha (QyHKIIMOHAIBHBIX
MYJIbTUMACIITA0OHBIX TTOBEPXHOCTAX"

6. OOcyxneHne MarepuaioB IO Kelicam pazzaena "OyHKIHMOHAIbHBIE IOBEPXHOCTH B
OTITORJIEKTPOHUKE, HAHOPOTOHUKHU M HAHOILIa3MOHUKE"

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbr JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
JTUCLUIUIMHE
WHJIUKAaTOPOB cooTBeTCTBUH C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]/2]3]4][5]6

3HaTh:
CIOCOOBI pacyera MpoLeccCOB B COBPEMEHHOM WTL-2 + + KomnokBuym/Ouenkn (yHKIIMOHATBHBIX
I'MJIPOAMHAMUKE U TeIIo(u3MKe A-2mes CBOMCTB ¥ MOP(HOJIOTUH TOBEPXHOCTEH
TUTIOBBIE PEIICHHSI CUCTEM, TIPOBOANTH KOMILJICKCHBIH Komnoksuywm/TemomaccooOMeH npy KUTIEHUN
aHaJIM3 HAHOPA3MEPHBIX CUCTEM U YCTPOICTB Ha N-2rx-3 + |+ KaIleslb Ha MOBEPXHOCTSX pa3IMyHON
OCHOBE COBPEMEHHOM ONTORJICKTPOHHUKH MOp(OTIOTHH
YMersb:
IIPOBOJUTH pacueThbl 3(h(PEKTUBHOCTU TUIIOBBIX Konnoksuym/PacueTsl nporeccoB
HAaHOTEXHOJIOTUYECKUX YCTPOHCTB COBPEMEHHOM W/1-2nk-3 + AIIEKTPOCMAYUBAHUS U (POKYCHPOBKH B JKUIKUX
SHEPIreTUKU M ONTORJICKTPOHUKH JMH3aX
1o10MpaTh KOMIIOHEHTHI COBPEMEHHOMN WT-20c.3 + Komnoksuym/PacueT ckopocTeii ucnapeHus
OITO3JIEKTPOHUKHU U MPOBOJIUTH UX pacueT ) Karesb Ha (PYHKIIMOHAJIbHBIX OBEPXHOCTSIX




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. Ouenku HpyHKIIMOHATBHBIX CBOMCTB U MOpdonoruu nosepxHocteit (Komioksuym)
2. Pacuer ckopocTeli ucnapeHus Kamesb Ha (pyHKIMOHAJIBHBIX MoBepXHOCTIX (KostokBuym)
3. PacueTsl mpo1eccoB AIEKTpOCMauyuBaHus U (POKYCHPOBKH B KUAKHUX JnH3aX (KomnokBuym)
4. TenmmomMaccooOMeEH NpH KUIIEHUH Kalelb Ha IOBEPXHOCTAX PA3IMYHON MOp(hOI0oruu
(KomnmokBuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem (Cemecmp No3)

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Amutpues, A. C. ®u3uK0-XUMHsI HAHOCTPYKTYP : ydeOHoe nocobue no kypcam "dusnko-xumus
HAHOYACTHI] U HaHOMaTepHuasioB", "TernnoBble mporeccs B HAHOCTPYKTypax", " Xumus
HaHOCTPYKTYp. YacTh 2" 1o HampasiieHuto" S iepHas sHepreTrKa 1 Teraodusuka” no npopuio
"HanoTtexHonoruu u HanoMmarepuansl 1y sHepretuku” / A. C. Imutpues, 1. A. Muxaiinosa, Har.
uccnen. yu-t "MOUN" . — M. : Uzn-Bo MOU, 2013 . — 240 c. - ISBN 978-5-7046-1356-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5631;

2. Imutpues, A. C. BBeeHue B HAaHOHEPIeTUKY : yueOHoe rmocobue no kypcam "IIpoGiemsl u
MepPCIEKTUBBI HAHOAHEPTreTUKH", "OU3NKOXUMHUSI HAHOYACTHUI] U HaHOMaTepuaioB", "TernoBbie
Ipoliecchl B HAHOCTPYKTYpax ', Mo HarpaBieHHIo "SnepHas sHepreTuka u rerogpusuka',
npodumo "HanorexHonoruu u Hanomatepuaisl 1 sHepretuku” / A. C. Imutpues, U. A.
Muxaiinosa, Har. uccnen. yu-t "MOU" . — M. : Usparensckuit nom MOU, 2011 . — 320 c. - ISBN
978-5-383-00654-2 .;

3. Imutpues A. C.- "BBeaenue B HaHoTeru1o¢u3uky", (3. u3a.), Uznatenscrso: "JlaGoparopus
3Hanuit", Mocksa, 2015 - (793 c.)

http://e.lanbook.com/books/element.php?pll_id=66201.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;
2. Windows / OnepanrionHas cucrema cemeiictra Linux.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udamorexka - https://elibrary.ru/
3. basza nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com
5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpbITHIX AaHHBbIX Poccuiickoii ®@exepanuu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAJIBLHOI 3amuTH PO -

https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

13. HauuoHa bHBII MOpTAaJI OHJIAH 00yYeHus: «OTKpbITOE 00pa3zoBanme» - hitps://openedu.ru
14. O¢puunanbublii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpOBAHUIO H

MetpoJioruu - http://protect.gost.ru/
15. OTkpbiTas ynuBepcurterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaenue
HauMEHOBaHUue
Y4eOHble ayAUTOPUH TS M-422/4, YueOHas CTOJI, CTYJI, MYJIbTUMEIUMHBII
MIPOBEICHUS JICKITMOHHBIX nmabopaTopus MIPOEKTOP
3aHATUH U TEKYIIETO KOHTPOJIS KpUOpHU3UKH
K-120, MammHHbIHA cepBep, KOHAUIMOHED
3an MBI
Y4eOHble ayAUTOpUH TS M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMEIUMHBII
MPOBEACHUS TTPAKTUUECKUX nmabopaTopus MIPOEKTOP
3anatui, KP n KII Kpuo(u3uKH
K-120, MammHHbBIMA cepBep, KOHAUIMOHED
3an MBI]
VYueOHbIC ayAUTOPUH IS M-422/4, YuebHas CTOJI, CTYJI, MYJIbTUMETUIHBII
MIPOBEACHUS TPOMEKYTOUHOM naboparopus MIPOEKTOP
aTTecTaluu KpUOPHU3UKH
K-120, MamnHHbIM cepBep, KOHAULMOHED
3an MBI
[Tomernenus njs M-411/1, CTOJI, CTYJI, JOCKa MEJOoBas,

CaMOCTOSITENTbHOM pabOThI

KommnsrorepHslii knace

MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

I[Homemnienus aiis
KOHCYJIbTUPOBaHUS

M-423/1, Ayautopust
kag. "HT"

CTYJI, CTOJI TUCbMEHHBIN

[TomemeHus s XpaHEeHUS
o0opyI0oBaHUs U y9€OHOTO
WHBEHTapS

M-407/1, KnagoBas

CTCJUIAK IJId XpaHCHUS MHBCHTAP,
CTCJIIAXK IJIA XPAaHCHUS KHUT,
HWHBCHTAPb CHCLII/IaJ'II/IBI/IpOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CDYHKHHOHEUIBHBIG HAaHOIIOBCPXHOCTH IAJIA SHCPI'CTUKU U OIITOJJICKTPOHHUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

OneHku QyHKIIMOHAIBHBIX CBOMCTB U Mopdoioruu nosepxHocreil (Kosnoksuym)
TenmoMaccooOMEH MPH KUIIEHUH Karlelb Ha IIOBEPXHOCTSIX PA3INIHON MOP(OIOTHH
(KommoxBuym)

Pacuer ckopocTeii ncnapenus karmeiab Ha (yHKIHOHAIBHBIX ToBepXHOCTAX (KomnokBuym)
PacueTsl po1ieccoB 1eKTpocMaunBaHus U (POKYCHPOBKHU B )KUIKUX JIMH3aX (Komnoksuym)

Buja npomexyTouHOI aTTecTanMu — 3a4er.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb RM: L 2 3 4
pasjena Henens 4 8 11 15
KM:
1 @DyHKIMOHATbHBIE TOBEPXHOCTHU, UX MOP(OIOrus 1
MacIITabOHOCTh
11 @OyHKIMOHATbHBIE TOBEPXHOCTHU, UX MOP(OIOrus 1 +
MacIITabOHOCTh
2 CMaunBaHue U pacTeKaHUe Kareib 10 (PyHKIMOHATIbHBIM
MOBEPXHOCTAM
21 CMaunBaHue U pacTeKaHUe Karenib M0 (PyHKIIMOHATEHBIM +
MOBEPXHOCTSAM
3 Hcnapenue kamenb Ha QyHKIMOHATBHBIX
MHOTIOMacIITaOHBIX MOBEPXHOCTSIX
31 Hcnapenue kamnenb Ha QyHKIMOHATBHBIX +
MHOTIOMacIITaOHBIX MOBEPXHOCTSIX
4 Kunenue Ha pyHKIIMOHAIBHBIX TOBEPXHOCTSIX
4.1 Kunenne Ha QyHKIIMOHAIBHBIX TOBEPXHOCTAX +
5 Konzaencanys Ha GyHKIIMOHATBHBIX MYJIbTHUMACIITA0HBIX
MOBEPXHOCTAX
51 Konzgencanus Ha GyHKIIMOHATBHBIX MYJIbTHUMACIITA0OHBIX +
MOBEPXHOCTAX
6 @YHKIMOHAIbHBIE IOBEPXHOCTH B ONTO3JIEKTPOHUKE,
HAaHO(OTOHHMKHU M HAaHOIJIA3MOHUKE
6.1 @YHKIMOHAIbHBIE IOBEPXHOCTH B ONTO3JIEKTPOHUKE, +
HAaHO(OTOHHMKHU M HAaHOIJIA3MOHUKE
Bec KM, %: | 15 25 25 35
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