MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 AnepHas 3HepreTuka u TemjaioQpu3nka
HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMbl: @U3KKa U TEXHHKA HU3KUX TeMIIepaTyp
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI HAHOTEXHOJIOI'MI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOII€HU

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.04.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

MakapoB .T.

SYETE

WaentnuraTtop

R9a51899%a-MakarovPG-4f257daf|

IL1.T". MakapoB

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

Sk

STETE

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.I1. KprokoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Sl

Ve

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

My3uHa KO.10.

WaenTndukatop

Re86e9a56-Puzina-4d2acadl

10.10. Ily3uHna




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

e ocBOCHHS] AMCUMIUIMHBI. COCTOUT B 3HAKOMCTBE C Pa3BUTHEM TEXHOJOIMH B Hay4dHBIX
UCCIICIOBAaHUAX M TEXHUYECKHMX CHUCTeMax IIpH T[epexojie K HaHoMmacmTadaM | HOBEHIIUMH
UCCIIEIOBAaHUSMHU B 00JIACTH HAHOTEXHOJIOT .

33[[3‘11/[ AUCHHUIIIMHBI

- 3HAKOMCTBO 00YYarOLUXCs C COBPEMEHHBIMH U NEPCIEKTUBHBIMU HAHOTEXHOJIOTUSIMH IS
pa3IMYHBIX OTpacieil X03sIMCTBOBAHUS U PEIICHUS SHEPTeTUYECKUX MPOOIIEM;;

- 00yuyeHHe CTYJAEHTOB IPUMEHEHUI0 0a30BbIX 3HAHUHN B 00J1aCTH HAHOTEXHOJIOTHH U
HAaHOMAaTEPHAJIOB ISl BHIIOJIHEHHSI KOHKPETHBIX HAYYHO-TEXHOJIOTHYECKUX padoT 1o mpodeccun.;

- 3HAKOMCTBO ¢ METOJaMH MOJEIMPOBAHKS U pacyeTa MPOLECCOB B PA3IUYHBIX CUCTEMAX C
IIPUMEHEHNEM HaHOTEXHOJIOTUHA U HAHOMATEPHUAJIOB..

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnocoben
AHAJIM3UPOBATH U
MOJIEIUPOBATh (PU3HUECKHUE
IPOIIECCHI B DJIEMEHTaX
YHEPTeTHYECKOTO
o0opynoBaHus

NJ1-4nx-1 3nakom ¢
0COOEHHOCTAMU
TEXHOJIOTUYECKHX TPOIECCOB,
MIPOTEKAIOIINX B 3JICMEHTAX
YHEPreTHYECKOTO
000pyI0BaHUS CIIEUAIBHOTO
Ha3HAYCHHS.

3HATh:

- TEXHOJIOTHH YIIPABJIEHUS CBOMCTBAMMU
MaTepHuasoB, HAIIPaBIECHHBIM U3MECHECHUEM
UX CTPYKTYPBI U pELICHUs 3a/1a4
CO31aHMsI HOBBIX YCTPONCTB,
000pyI0BaHUs U allapaTos;;

- OCHOBHBIE UICTOYHUKHU HAYYHO-
TEXHUYECKOH MH(pOpMAIMK 1O
IIPUMEHEHHUIO HAHOTEXHOJIOTUH U
COBPEMEHHBIX (Q)YHKIIMOHATBHBIX
HaHOMAaTEPHUAJIOB;.

YMETh!
- CaMOCTOSITENIBHO pa30upaThCs B
METOAMKaX pacyera InepeHoca Teria u
MPUMCHATH UX IJIA pCHICHUSA
MOCTaBJIEHHOMN 3aj1aui;;

- ONpCACIIATh NNEPCIICKTUBHBIC
HarpaBJIeHUs HCCIeI0OBaHUN U pa3paboTOK
B 00J1aCTH HAHOTEXHOJIOTUH U
HaHOMAaTepHaJIoB.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumMHa OTHOCUTCS K OCHOBHOU MpodeccuoHanbHOM 00pa3oBaTensHON nporpamme Ousuka u
TeXHHMKa HU3KUX TemmnepaTyp (nanee — OIIOII), nanpasnenus noarotosku 14.04.01 SAnepnas snepretuka
U Teruio(u3nKa, ypoBEeHb 00pa30BaHus: BeIciee 00pa3oBaHUE - MarucTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEXHOJIOTUH YIIPABJICHUS CBOMCTBAMU MaTE€pUAsIOB, HAIIPABICHHBIM U3MEHEHUEM UX
CTPYKTYpHI JUIsl pELICHUs 3a/1a4 CO3/IaHUSI HOBBIX YCTPOICTB, 000PYJOBaHMS U alllapaToB

- 3HaTh OCHOBHbIE HCTOYHUKH HAYYHO-TEXHUYECKON MH(DOPMAIIUH 110 TPUMEHEHHIO HAHOTEXHOJIOTUI
Y COBPEMEHHBIX (PYHKIIMOHAIBHBIX HAHOMATEPHAJIOB

- YMETh OIPEEIIATh NePCIEeKTUBHbIE HAIIPABJICHUs UCCIeI0OBaHUN U pa3paboToOK B 00JIacTu
HAaHOTEXHOJIOTUN N HAHOMAaTEPHUAIIOB




- YMCTb CaMOCTOSATCIILHO pa361/IpaTBCSI B MCTOAWKAX pacycTa NEpCHOCAa TCIJIa U IPUMCHATL UX JJIA
CIIICHHS IIOCTABIICHHOM 3aJa4u,
b

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0€MKOCTh JUCHIUIUIMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIC MTOHATHUSA 22 3 4 - 4 - - - - - 14 - H3yuenue mamepuanoe 1umepamypHbix
HAHOTEXHOJIOTUH UCIOYHUKOB:
11 OCHOBHBIC TOHSITHSI 22 4 - 4 - - - - - 14 - [1], 5-65
HAHOTEXHOJIOTHH [3], 5-45
2 Kpemuuenas 22 4 - 4 - - - - - 14 - H3yuenue mamepuanoe 1umepamypruvlx
MHUKPOIJIEKTPOHUKA. UCIOYHUKOB:
[TnanapHas TEXHOJIOTHUS [2], 50-216
2.1 Kpemuuesast 22 4 - 4 - - - - - 14 - [3], 152-198
MUKPOIJIEKTPOHUKA.
[1naHapHas TEXHOJIOTHUs
3 YrneponHsie 22 4 - 4 - - - - - 14 - H3yuenue mamepuanog numepamypHsix
HaHOMAaTEePHAIIBI UCHOYHUKOG:
3.1 VYriepoaHbie 22 4 - 4 - - - - - 14 - [3], 45-151
HaHOMAaTEePHAIIBI
4 MeTomp! morydeHus 24 4 - 4 - - - - - 16 - H3yuenue mamepuanog numepamypHsix
HAaHOCTPYKTYP UCHOYHUKOG:
4.1 MeTo/1bl TONTyYeHuUS 24 4 - 4 - - - - - 16 - [3], 199-290
HAaHOCTPYKTYP
3adeT ¢ OLEHKOM 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 0.3 58 17.7
Hroro 3a cemecTp 108.0 16 16 0.3 75.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas pabora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble nOHAMUA HAHOMEXHOL02UU

1.1. OcHOBHBIE OHATHS HAHOTEXHOJIOTUH

[Tonsitue HaHoTexHONOrMU. Kparkas ucropust HaHOTeXHOJIOTUU. [loHMMaHne HAHOTEXHOIOTMH
no O.Jpekciaepy. Ilpumepsl  npUMEHEHMs  HAHOTEXHOJNOTMH.  DU3MUECKUE  OCHOBBI
HAHOTEXHOJIOTUU. 30HI0Bas MUKpoOcKonusa. CKaHUPYIOIIMM 30HIOBBIH MUKpPOCKON. ATOMHO-
CHJIOBOM  MHMKpPOCKOI. ~ DJIEKTpOHHas MHKpockonuss. OCHOBHble 00JacTH  IPUMEHEHUs
HAaHOMAaTEpHaJIOB U HAHOTEXHOJIOTUH.

2. Kpemnuesas muxpoorekmponuxa. Ilnanapnas mexunono2us

2.1. KpemHueBas MukpoaiekTpoHuka. [InanapHas TexHonorus

Uctopruueckuii  KOHTEKCT  pa3BUTUA  KPEMHUEBOW  MHUKPOIJICKTPOHUKHU.  bumnonspHblil
TpaH3uctop. KpeMmHUEBblE HHTETrpajibHbIE CXEMBbl. OJTalbl W3FOTOBJIEHUS MHMKPOAJIEKTPOHHBIX
YCTPOMCTB MO TMJIaHapHON TexHonoruu. Bunabl nutorpaduu. Portomutorpadus. DoTOpe3ucT.
OkcnonupoBanue. Tpasnenune. @Dortomacka. M3roroBieHHe MOHOKpHUCTaUla IO METOAY
Yoxpasbckoro. OuncTka noanoxek. Yucrole KOMHATBHL..

3. Yenepoonwvle nanomamepuaiiol

3.1. YraepoaHble HaHOMaTepUabl

Amnotponus yriepoja. OCHOBHbIE XapaKTEPUCTUKU YIJIEPOAHBIX MaTepuanoB. Anmas. I'padur.
I'paden. HanorpyOku. @ymiepensl. @ymiepuabl. HanokommosuTsel. O05acTH HPUMEHEHUS.
I'pannynoe TepmoconpoTuBieHre. TepMOCONTPOTUBIICHHE B HAHOCTPYKTYpax..

4. Memoout NOJYYEerRUA HAHOCMPYKn1yp

4.1. Mertoabl OTy4YeHHUs] HAHOCTPYKTYP

4. Meronpl NOIY4YEHHs] HAHOCTPYKTYp 3HAKOMCTBO C METOJAMU HAHOTEXHOJIIOTMUYECKOTO
cuHTe3a. OcHOBHbIE TpeOOBaHMS, NPEAbIBISIEMbIE K METOAAM IIOJY4YEHUS HAHOYacTHI U
HaHoMaTepHuanoB. Pa3nuuHble crnocoObl Kiaccu(UKaluu METOIOB MOJYYEHHs HaHOMAaTepHasoB.
Pa3znenenne meronos no tumny (a3zoBoro mnepexoja. PaszaeneHue MeToN0B 10 MPUHIMILY CHHTE3A:
«CBEPXY-BHU3» U «CHH3Y-BBepX». PasneneHue MeETOLOB 1O JaJbHEHIIEMY IPUMEHEHUIO
MOJIy4aeMoro NMpojayKra. Pa3neneHne MeTo0B MO TUILy OCHOBHOIO Iporecca cuHre3a. OCHOBHBIE
OTJIMYUS METOJIOB MEXAaHUYECKOT 0, (PU3MUECKOro U XUMUYECKOTO JUCTIEPTUPOBAHMSL.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. ®usnyeckrue OCHOBBI HAHOTEXHOJOTUU. [IpuMepsl MpuMeHeHrs HAHOMATEPUaJOB U
YCTPOMCTB HAHOTEXHOJIOTUH;
2. CpaBHEHUE pa3IUYHBIX BUI0B MUKpocKonuu. ComocTaBieHne GU3NIeCKUX MPUHIIUTIOB X
JIEHCTBHSL,
3. MoaenupoBaHue Mpoliecca U3roTOBIEHUSI TUTTOBBIX MUKPO3JIEKTPOHHBIX CTPYKTYP
METOJIOM IIJIAHAPHOW TEXHOJIOTHH;
4. Ananu3 napameTpoB poCTa MOHOKPUCTAJUIOB MIPU KOHTAKTE 3aTPABOYHOTO KPUCTAJLIA CO
CBOOOHON OBEPXHOCTHIO MEPECHIIIEHHOTO PacTBOPA;
5. I'paden. Hanotpyoxu. @ymnnepensl. Hanokommnos3utsl. O61acTu MpUMEHEHNUS,
6. Pacuer rpaHUYHOTO TEPMOCOMPOTUBIICHHS B TUTIOBBIX HAHO- M KOMIIO3UTHBIX CTPYKTYpax;
7. CpaBHEHHUE Pa3TUYHBIX BUJIOB KJIacCU(DUKAIIMH METOIOB AUCTIEPTUPOBAHUS — TIO TUITY
¢dazoBoro nepexona; mo «prrocodpun» MpPoOU3BOACTBA — «CBEPXY BHH3»/ «CHU3Y BBEPX», IO



IPUHLIMITY IPOU3BOJICTBA, IO TUILy OCHOBHOT'O MPOIIECCa CUHTE3A.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota HE MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3arTaHMpOBaHHbBIC PE3YJIbTAThl OOYYECHHS TI0 TUCIUTIIINHE Konapr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1]2]3]4
3HaTh:
OCHOBHBIC HCTOYHUKH HAyYHO-TEXHUYECKON MH(POPMAIIHH 110 Kontpoinbnas pabora/OcHOBHBIC
MIPUMEHEHUIO HAHOTEXHOJIOTHI U COBPEMEHHBIX (PYHKITMOHAIBHBIX NI-4mx-1 + MOHATUS HAHOTEXHOJIOT UK
HaHOMaTEPHAJIOB;
TEXHOJIOTHH YIIPABJIEHUSI CBOMCTBAMH MaTEpUAIOB, HAIIPABICHHBIM KonTponbras padota/Metoms
M3MEHEHUEM UX CTPYKTYPHI JIJIsl pelIeHHs 3a/1a4 CO3/IaHUsI HOBBIX WNJ1-4nk-1 + | moJy4eHus U UCCIeAOBaHUS
YCTPOWCTB, 000PYIOBAHMS U allllapaToB; HAaHOCTPYKTYD
YMmerTh:
OTIPEICIATH EPCIEKTUBHBIC HaHpaBJ‘IeI;II/I}I HCCIEI0BAHUN U V-4 + Kontponbnas padota/KpemHueBas
pa3paboTOK B 00JIACTH HAHOTEXHOJIOTHIA 1 HAHOMATEPHAJIOB MHUKPOIJICKTPOHHUKA
CaMOCTOATEIILHO Pa30MpPaThCs B METOIMKAX pacyeTa MepeHoca Teria u V-4 + KoHntponbHas padota/YraepoaHbie
MIPUMEHATH UX JJIsSI pEIICHUs TOCTaBJICHHOM 3a1a4u; HAaHOCTPYKTYPBI




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

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. KpemuueBas mukpoanekrponuka (Kontponbnas padota)
2. MeTo/bI 1OJTy4€HUs U UcclieoBaHus HaHOCTPYKTYp (KoHTponbHas pabora)
3. OcHoBHbIE NIOHATUS HaHOTeXHOIoruM (KoHTponbHas padbota)
4. Yraepoaubie HaHOCTPYKTYphI (KoHTpoasHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOUYHAsI ATTECTAIUSA MO ANUCHHUILJINHE
3auem ¢ oyenkou (Cemecmp No3)

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H31aHNS

1. Peoxonkos, /{. . Hanomarepuans! : yuebHoe nocobue / Jl. Y. Peokonkos, B. B. JleBuna, 2. JI.
Hzumsurypu. — M. : BUHOM. Jlabopatopwus 3nanuii, 2008. — 365 c¢. — (Hanorexunonorun). — ISBN
978-5-947747-24-9.;

2. llyxka, A. A. Dnektponuka: [B 4 u.]. U. 2. MUKpO3/IEKTpOHHUKA : Y4EOHUK ISl CTY/IEHTOB BY30B,
o0yyaroImuxcs o HHXEHEPHO-TeXHUYeCKUM HampasieHusMm / A. A. llyka ; pen. A. C. Curos. — 2-
e u3., ucrp. u jon. — Mocksa : IOpaiit, 2020. — 326 c¢. — (Beicmee o6pa3osanmne). — ISBN 978-5-
534-01867-7.;

3. Imutpuen A.C.- "Tennosle nmponeccsl B HaHOCTpYKTypax", U3narensctBo: "MOU", Mocksa,
2012 - (303 c.)

https://www.studentlibrary.ru/book/ISBN9785383007082.html.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. Windows / OnepanrionHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas sJekTponHasi oudamorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaMMEHOBaHHe




YueOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX
3aHATUH U TEKYIETO
KOHTPOJIA

M-409/2, Aynutopus

CTOJI Ip€riogaBaTeis, CTOJI, JOCKa

kag. "HT" MeJI0Basi, MyJIbTUMEIUIHBIA IPOEKTOP
M-422/4, YuebHas CTOJI, CTYJI, MyJbTUMEIUUHBIN
naboparopus MIPOEKTOP
KpUODU3UKH
M-412, Yuebnas CTeJUIaX I XpaHEHUsI KHUT, CTOJL,
ayIUTOPUS CTYJI, MYJIbTUMEIUIUHBINA TPOCKTOP,

JOCKa MapKepHast

K-120, MammHHBIN 3a71

cepBep, KOHIUIIUOHEP

NBI
VY4eOHbIC ayIUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEACHUS IIPAKTUYECKUX kag. "HT" MeJIOBasl, MyJIbTUMEIUIHBIA IPOEKTOP
3anstui, KP u KIIT M-425/1, YuebHas CTOJI, TaOOPATOPHBIN CTEH]T
naboparopus
TEII0(PU3HKU
HAaHOCTPYKTYD
M-422/4, Yuebuas CTOJI, CTYJI, MYJIbTUMEIUIHBII
naboparopust MIPOEKTOP

KpUODU3UKH

M-412, YueOHas CTEJUIAX JIJIsI XpaHEHUs KHUT, CTOJI,

ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JOCKa MapKCpHasi

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

NBI
Y4eOHbIC ayAUTOPHH IS M-409/2, Aynuropust CTOJI TIpenoaBaTeisi, CTOJM, TOCKa
IIPOBEICHUS IPOMEKYTOUHOM kad. "HT" MeEJI0Basi, MyJbTUMEIUUHBIA TPOEKTOP
aTTecTaluu M-422/4, YuebOuas CTOJI, CTYJI, MyJbTUMEIUUHBIN
naboparopust MIPOEKTOP
KpUOPHU3UKH

M-412, YueOHas CTEeJUIaX IS XpaHEHUsI KHUT, CTOJL,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JIOCKAa MapKepHasl

K-120, MamuHHEIH 3a71
HBI]

cepBep, KOHIUIUOHED

ITomentenus miis
CaMOCTOSITENTLHOM pabOTHI

M-411/1,
KomMmnbroTepHslii Ki1acc

CTOJI, CTYJI, JOCKa MEJOBas,
MYJIbTUMEIUNHBIN TPOEKTOD,
KOMITBIOTEP NMEPCOHANBHBIN

ITomemenus s
KOHCYJIbTUPOBaHUs

M-402, Aynutopus xad.

HHTH

CTEeJIIaX JJIsl XpaHEHUsI KHUT, CTYJI,
CTOJI MUCbMEHHBIN

HOMCHICHI/I?[ AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knagosas

CTCIUIAXK JIA XpaHCHUA UHBCHTApPA,
CTCJUIAXK U XpaHCHHUA KHUT,
HHBCHTAapPb CHeHI/IaJ'II/I?;I/IpOBaHHI)Iﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHIT'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

OCHOBBI HAHOTEXHOJIOT UM

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

MeTop1 ontydeHus u uccieaoBanus HaHOCTpYKTyp (KonTposibHas pabora)
OcnoBHbIe TIOHATHS HaHOTeXxHONOTUH (KoHTponbHas padora)

Yriepoansie HaHOCTPYKTYpPHI (KoHTposbHAs paboTa)

Kpemuuesas mukposnextponnka (Konrpoiabnas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM-1 | KM-2 | KM-3 | KM-4
Homep Pa3en muciumminebl KM:
paznena Henens 4 8 12 16
KM:
1 OCHOBHBIE ITOHATUS HAHOTEXHOIOTUH
1.1 OCHOBHBIE ITOHITUA HAHOTEXHOJIOT U +
5 Kpemuuesas MukpoanekTponuka. [lnanapaas
TEXHOJIOTHS
21 Kpemuuesas MukpoanekTponuka. [lnanapras +
' TEXHOJIOTHS
3 YriiepoHbie HAaHOMATEPHAITBI
3.1 YriiepoHbIe HAaHOMATEPHAITBI +
4 MeTo/1bI TOTy9IeHUS HAHOCTPYKTYP
4.1 MeTopl OJIy4eHUsT HAHOCTPYKTYP +

Bec KM, %: 25 25 25 25
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