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

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBanue o6pa3oBaTejbHON nporpaMMsel: D (eKTHBHBIC TeNJI0IHepreTHYecKue CHCTeMbI TPeNpPUATHI
u KKX

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
IMPUMEHEHUE HAHOTEXHOJIOTUM B TEILIODHEPTETUKE

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 57,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

KayanuH I'.B.

WaentnuraTtop

Rc52ad4a9c-KachalinGV-f75a674e

I'.B. Kavanuu

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K IOB.
V) pagoBaTeHLHOH Bnageneyu BOPOBCKUIA .B. o
IIpOorpaMMabI NaeHTUdMKaTOP H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/H/I
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leabp ocBoeHMs] AUCHMILIMHBI. (OPMHpPOBAaHME y CTYJCHTOB KOMIUIEKCa Oa30BBIX 3HAHUU O
XUMUYECKMX W (HU3MYECKHX METOJlaX CHHTE3a HAHOYACTUIl W HAHOMAaTepHalloB, O Crocobax
KOHTPOJIMPYEMOTO pOCTa JJisi TOJYy4YeHHs HaHOYacTHI] Tpebyemoro paszmepa U (GOpMBI, O METOJaX
CHHTE3a TUICHOK M TIOKPBITUM, 0 MACCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MUKPOIIOPUCTHIX MaTepuaax, o
caMOOpraHu3allid HAHOYACTHUIl B IJICHKAX U OOBEMHBIX CTPYKTypax, O TEXHOJOTHSIX M 000pYyAOBaHUU
st MoguuKanud  (PyHKIMOHAIBHBIX TOBEPXHOCTEH COBPEMEHHBIX JHEPreTHYECKHX OOBEKTOB,
TEIJIOHEePreTUYecKuX cucteM npennpusitui u XKKX.

33[[3‘11/[ AUCHHUIIIMHBI

- 3HAKOMCTBO C UCTOpUEN CTAaHOBJICHUSI HAHOTEXHOJIOTHH;

- OBJIQJICHUE CTICIU(UIECKON TEPMUHOIOTHEH;

- opMupoBanue npeacTaBieHui 00 3¢ dheKkTax, BOSHUKAIOIMNUX ITPH MOIUDUKAIIIN paboInX
MOBEPXHOCTEH TPYOOIIPOBOJIOB U TETNIOOOMEHHOTO 000PYI0BaHUS MIOBEPXHOCTHO-aKTUBHBIMHU

B€IICCTBaAMU,

- U3yueHue (PU3MYECKUX OCHOB MPOSIBICHUS Yy HAHOMATEPHAJIOB YHUKAJIBHBIX CBOMCTB;

- OPUEHTALUS CTY/IEHTOB B IEPCIEKTUBHBIX HAIPABJICHUSAX U 00JIACTSIX MPUMEHEHUS
HAaHOTEXHOJIOTU B JHEPIE€THUKE, TEIUIODHEPIeTUYECKUX cucTteMax npeanpusatui u XXKX;

- N3y4YECHHE TEXHOJOTMYECKHUX MOIX0J0B K IMOIY4EHUIO HAHOYACTULl 1 HAHOMATEPUAJIOB;

- U3y4eHHE ONBITHO-TIPOMBIIUIEHHOTO 000pyI0BaHUs sl JOPMUPOBAHUS HA DIIEMEHTAX
9HEPreTUYecKOro 060pyA0BaHMsI MHOTO(YHKIIMOHAIBHBIX HAHOKOMITO3UTHBIX MOKPBITHIA;

- U3y4YEHHE aHATUTUYECKOT0 000pYyI0BaHUs JIJIsl HCCIEA0BAHNS XapaKTEPUCTUK HAHOMATEPHUAaJIOB
Y 3alIUTHBIX HAHOKOMIIO3UTHBIX IIOKPBITHI;

- hopmupoBanue npeacrapieHui 00 3P PerTax, BOZHUKAIIINUX MPU MOTUPUKAIMHA PAOb0InX
IIOBEPXHOCTEH TPYOOIIPOBOJIOB U TEIJIOOOMEHHOIO 000PY0BaHUS TOBEPXHOCTHO-aKTUBHBIMU

B€IICCTBaAMU.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIJIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-3 Cnocoben
y4acTBOBaTh B
JKCIUTyaTaluu
TEII0IHEPTETUYECKUX
CUCTEM IIPEANPUATHI U

AKKX

N 1-4nk-3 Ciocoben
IPUMEHSTH Ha MPAKTUKE
pa3InyYHble METOJIUKH U
COBPEMEHHBIE TPOTrPAMMHBIE
MAKEeThI JIsI TOBBIILICHUS
HaJIe)KHOCTH
TEIJI0PHEPTeTHUYECKUX CUCTEM
npennpustuii n XXKX

3HATH:
- IPUHIIUIIBI TOCTPOEHUS
BBICOKOBAKYYMHBIX CHCTEM JJIs
peanu3anuu MporeccoB MO DUKAIIUN
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB U
(GbopMHPOBaHUS HAHOKOMITO3UTHBIX
HOKPBITHI; BO3MOXHOCTH U CIIOCOOBI
MPUMEHEHHUS TIOBEPXHOCTHO-aKTUBHBIX
BEUIECTB JUIsl YAAJIICHUS OTJIOKEHNUN U
MTOBBIIIEHNS] KOPPO3UOHHOM CTOMKOCTH
MIOBEPXHOCTEN IHEPIETUUECKOTO U
TEII0PHEPTETHYECKOr0 000py10BaHUS;
- OCHOBBI DPO3MOHHOT0, a0Pa3UBHOTO U
KOPPO3UOHHOTO pa3pyLICHUs
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB,
MPUMEHSIEMBIX CETOJIHSI B JHEPIeTUKE U
TEIJI0PHEPTETHKE;

- OCHOBHBIE TEPMUHBI, OTIPEACIECHUS 1
MOHSATHUS IPUMEHUTEIBHO K
HaHOTEXHOJIOTHAM; 0OCOOCHHOCTH
CTPOEHUS] HAHOMATEPHUAJIOB U UX OTJIMYUS
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

OT TPAJAUIMOHHBIX MAaTEPHAIIOB; OCHOBHbIC
BO3MOXXHOCTH 1 ICPCIICKTHUBLI
HPUMEHEHUSI HAHOTEXHOJIOTHI ISt
pa3pabOTKN MEPOTIPHUITUH 110
COBEPILCHCTBOBAHUIO TEXHOJIOT Uil
NPOM3BOJICTBA, TPAHCIIOPTUPOBKH U
HOTPeOJICHNS TEITIOBOU U 3JIEKTPUYECKOIT
DHEPTHH;.

YMETB:

- BEIOUPATh CXEMHBIE PEIICHUS JUTSI
peann3ai HOHHO-TIIIa3MEHHBIX
TEXHOJIOTUH (POpMUPOBAHUS
HAaHOKOMITO3UTHBIX MTOKPHITUI HA
DJIEMEHTAX YHEPTeTUYCCKOTO
TEIUIOIHEPTETHYECKOTO 000PYI0BaHUS;
CTaBHTH 3ajlauy Ha pa3paboTKy
croco0a/cmoco60B MOTUGBUKAIIH WITH
dbopmupoBanus pyHKIMOHATBHBIX
MOKPBITUH C TpeOyeMbIMU
XapaKTePUCTHKAMHU, HCXOISl U3 YCIOBUI
AKCILTyaTallii ¥ CBOWCTB MaTEPUAIOB
U3JICITUI/3]IEMEHTOB SHEPTeTUYCCKUX
CHCTEM, TEIUIODHEPTEeTHUECKUX CUCTEM
npennpustui n XKKX.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
O¢ddexTuBHbie TemnosHeprernyeckue cuctemsl npeanpusatuil u XKKX (manee — OIIOII), nanpaBnenus
noarotoBku 13.04.01 TerutosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHus: BbIclIee 0Opa3oBaHUeE -
MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh Ha 6a30BOM ypoBHE nporpamMmmbl 6akaiaBpuaTa Kypchl IO CIAEAYIOUIUM JIUCHUTUITMHAM:
«Pusukar, «Xumus», "Marepuanosenenue. TexHOIOrnsA KOHCTPYKIIMOHHBIX MaTEpHUaoB",
«TexHnueckast TepMOJUHAMUKA»

Pe3ynbraThl 00y4eHus, MONTydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBIITOJHEHUN
BBIMTYCKHON KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 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
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepMuss! 1 18 2 6 - 2 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmpoio:
ONpEJEIICHUs IToBTOpenune maTepuana no pasaeny "TepMHUHBI
11 CoBpemeHHOE 8 2 - - - - - - - 6 - U onpeaeneHus"
COCTOSIHUE U 3a/1a4u Camocmoamenvroe usyuenue
UCIIONIb30BaHUS meopemuueckozo mamepuana: Visyaenue
HAHOTEXHOJIOTHI1 B JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
TEIJIO3HEPTreTUYECKUX "TepMUHBI U onIpeaeseHus"
cHcTeMax NpennpusITHi H3yuenue mamepuanog 1umepamypHbix
n KKX UCHOYHUKOG:
1.2 XuMuueckue, 10 4 - 2 - - - - - 4 - [1], ¢c. 99 - 131, TepmuHsl 1 onpexenenus c. 15
(hm3n9ecKre METOIBI -41; 137 - 149
CHHTE3a HAHOYACTHII U [4], c. 14 - 32;
HaHOMaTEPHAJIOB
2 DOpO3HOHHEIA U3HOC 22 10 - 6 - - - - - 6 - CamocmosamensbHnoe usyuenue
METaJIOB meopemuyuecko20 mamepuana: Vzyuenue
2.1 Knaccudukanus 10 6 - 4 - - - - - - - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
(haxkTOpOB, KaK "DPO3HOHHBIA H3HOC METAIUIOB"
NIPUYMHBI U3HOCA U ITodzomogKa K mexkyuiemy KOHmponio:
paspyLICHUs JJIEMEHTOB [ToBTOpEeHue MaTepuaa no paszieity
9HEPIreTHYECKOro "DPO3HOHHBIA H3HOC METAIUIOB"
obopyioBaHus H3yuenue mamepuanog 1umepamyprbix
2.2 MeToasl HCClIeTOBaHUS 12 4 - 2 - - - - - 6 - UCHOUHUKOG:

CBOMCTB IIOBEPXHOCTH
KOHCTPYKIIMOHHBIX
MaTepHuaaoB u
MOKPBITUI

[2], c. 158 - 190
[4], https://op.mpei.ru/#/work-programs/work-
programs-disciplines/primary/6420/method-
directions:~:text=%D0%AD%D1%80%D0%B
E%D0%B7%D0%B8%D0%BE%D0%BD%D0
%BD%D1%8B%D0%B9%20%D0%B8%D0%
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B7%D0%BD%D0%BE%D1%81%20%D0%B
C%D0%B5%D1%82%D0%B0%D0%BB%D0
%BB%D0%BE%D0%B2-
,%D1%81.%2081%20%2D%20119,-
%D0%A2%D0%B5%D1%80%D0%BC%D0%
B8%D0%BD%D1%8B%20%D0%B8%20%D0
%BE%D0%BF%D1%80%D0%B5%D0%B4%
D0%B5%D0%BB%D0%B5%D0%BD%D0%B
8%D1%8F

3 BaxyymHuoe 16 Iloozomoeka K meKyuiemy KOHmMPOJiio:
oOecrieueHre HOHHO- IToBTOpeHne MaTepuaa 1o pa3aeiny
TTa3MEHHBIX "BakyyMHoOe obecriedeHrue HOHHO-TITa3MEHHBIX
TEXHOJIOTUil TexHoJorui"
3.1 du3nyecKkre 0CHOBBI 8 Camocmoamenvroe usyuenue
MIPOIIECCOB MPH meopemuueckozo mamepuana: N3ydenne
(hopmupoBaHuH JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
MIOKPBITUH B BaKyyMe. "BakyymHoe obecriedeHHe HOHHO-TIITA3MEHHBIX
Knaccudukarus TEXHOJIOTHI"
METOJIOB TIOJTyYECHUS
MIOKPBITUH
3.2 CoBpeMeHHBIE HOHHO- 8
TUTa3MEHHBIE CIIOCOOBI
HaHECEHUs! TOKPBITHH.
CxeMbl (OpMUPOBAHUS
2D u 3D
HaHOKOMITO3UTHBIX
MIOKPBITUI
4 ITpumenenue 16 Ilo0z0mogKka K KOHMPOILHOU padome:
HaHOKOMITO3UTHBIX W3yuenne maTepHaoB Mo pa3ierny
MOKPBITUH IS IIpuMmeHeHre HAaHOKOMITO3UTHBIX IIOKPBITHI
TIOBBIIIICHUS JUIS TIOBBIICHHS 3()(HEKTHBHOCTH
3¢ PeKTUBHOCTH 9HEPreTUUECKUX CUCTEM, TEIUIO3HEPTEeTHYECKHUX
JHEPreTUUECKUX cucreM npennpusituii n )KKX 1 noaroroska x
CHUCTEM, KOHTPOJILHOM paboTte
TEIJIOPHEPTreTHUECKUX Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
CUCTEeM NpeNnpUsITHi 1 OpPHEHTHPOBAHBI Ha PEIICHNs MUHN3a/1a4 110
KKX paszgeny "[IpuMeHeHNe HAHOKOMITO3UTHBIX
4.1 OKcIIepuMEeHTaIbHOE 4 MOKPBITUH JUIS MOBBIIEHUS 3()(HEeKTHUBHOCTH

MOJCJIMPOBAHNUE DPO3UN

OHEPTCTUYECCKUX CUCTEM, TCINIOOHEPTCTUYCCKUX

6




cucteM npeanpuatuit u XKKX". CryneHTs

METaJUIOB.
OcobenHocTH HEO0OXO0/IMMO TTIOBTOPUTH TEOPETUUECKHH
9PO3UOHHOTO MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
pa3pymeHus AQHAJIOTUYHBIX 3a/1a4. IPOBECTH PACUETHI 10
MaTepHAaJIOB C BapHWaHTY 3aIaHUS U CAETATh BEIBOABL. B
MTOKPHITUAMHI Ka4ecTBE 3a/IaHUS HCIIONB3YIOTCA CIEAYIOIIHNE

4.2 [Iprmmenenne ITAB- 12 4 - - - 8 - YIpaXHEHUS:
TEXHOJIOTUH IS H3yuenue mamepuanog numepamypHsix
TTOBBITIICHS UCHOYHUKOB:
3¢ pekTUBHOCTH [3],c.4-38;94-128
(yHKIIMOHUPOBAHUS
TEIUIO3HEPTeTHIECKOT 0

000pyI0BaHUS U

cuctem KKX
Ok3aMeH 36.0 - - - 0.5 - 335

Bcero 3a cemecTp 108.0 32 - 16 0.5 24 335

Hroro 3a cemecTp 108.0 32 - 16 2 - 0.5 57.5

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU 10 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeaam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmunbvi u onpedenenus

1.1. CoBpeMEHHOE COCTOSIHUE U 33/1a4M UCT0JIb30BAHUSI HAHOTEXHOJIOTUM B
TEIJIO3HEPreTUYECKUX cuctemax npeanpusatui u JKKX

[loHsiTHE HAHOTEXHOJIOTUH, OCHOBHBIE TEPMUHBI W onpeneneHus. HMcropust pa3BuUTHS
HaHOTeXHOJOrui.  Du3MKo-XMMHUYeCKHe  ocoOeHHOocTH  HaHomarepuanoB.  CoOBpEeMEHHBIE
JIOCTMKEHUSI HAHOTEXHOJOTWI.  AKTyallbHbIE 3a/laud  MNPUMEHEHUST HAHOTEXHOJOTMH B
TEIJIOPHEPreTUYECKUX CUCTEMAX, SJIEMEHTaX MAIIMH U arraparax.

1.2. Xumuueckue, pU3n4ecKue METOIbl CHHTE3a HAHOYACTHUIl U HAHOMAaTEpUasoB

Knaccudukanus nanomarepuanoB. OCHOBHbIE (HU3UYECKUE NPUYMHBI YHUKAJIBHBIX CBOMCTB
HaHoMmaTepuasioB.  CBoiicTBa  HaHoMarepuanoB. (OCHOBHBIE  MOAXOAbl K  IOJIYYEHUIO
HAaHOMATEpPHAJIOB:  «CBEPXY-BHU3»,  «CHHU3Y-BBEpX». XHUMHUYECKHUE CIOCOOBI  IOJyYEHUs
HaHoMareuanoB. [Ipumepbl o0OpymOBaHHS MJii XUMHUYECKOTO TMOJYYEHHUS HAHOMATEpUATIOB.
dusnueckue crnocoObl MolydeHus HaHomarepuaioB. [Ipumepsr o6opynoBanust st HU3NIECKOTO
noJlyueHus: HaHomarepuayioB. Ilnmasmo-xumudeckue crnocoObl M O0OpyIOBaHHE MAJSl MOTyYEHUs
HaHOMaTEPHUAJIOB.

2. IpOo3UOHHbBI UBHOC MEeMAI08

2.1. Knaccudukarus GpakTopoB, Kak MPUYIWHBI H3HOCA M Pa3pyIIECHUS 3JIEMEHTOB
SHEPreTUYECKOro 000PYAOBaHUS

AHanu3 OTKa30B IpH OIKCIUIyaTallid COBPEMEHHOTO JHEPreTHMYECKOro 000pYyIOBaHHUSL.
Knaccudukarust 0CHOBHBIX NPUYMH, BBI3BIBAIOLINX Pa3pylIeHHE (YHKIHOHAIBHBIX TOBEPXHOCTEH
obopynoBanusi. I[lpuMepsl  MOBpPEXKIEHHH  DJIEMEHTOB  JHEPreTHYECKOro  00OpyIOBaHHS.
[Ipumensiemble CrIOCOOBI 3aIUTHI AJIEMEHTOB YHEPreTHYECKOro oOopynoBaHus. TpeGoBaHHS K
METOJaM 3allUThl W 3allUTHBIM TIOKPBITHSM Il HawOoJiee OTBETCTBEHHBIX JIIEMEHTOB
HHEPreTUYECKOro  O0OpyAOBaHMsS. OpPO3UMOHHBIM  H3HOC DJIEMEHTOB O0OpYAOBaHUS  NpHU
BBICOKOCKOPOCTHOM YAapHOM BO3JCHCTBUH JKUIKHX YACTHIl — IPUYUHBI U TIPUMEPHI MTPOSBICHUS,
BIMSHHE Ha A(PQPEKTUBHOCTb pabOThl 000pynoBaHMs. AOpa3MBHBIM HM3HOC 3JIEMEHTOB
HHEPTEeTUYECKOT0 000pYIOBAHUS: IPUIMHBI U MPUMEPHI MPOSIBIICHUSI, BIUSHNAE HA 3(PPEKTUBHOCTD
paboThl 000pynOBaHMA. DKCIEPUMEHTAIbHOE 000pyHOBaHME A MOAEITUPOBaHUS aOpa3UBHOIO
M3HOCA MAaTE€pUAJIOB U MOKPBITUH.

2.2. MeToibl MCCIIETIOBaHUSI CBOMCTB MOBEPXHOCTH KOHCTPYKIIMOHHBIX MaTepuasoB U
MTOKPBITHI

Onpenenenue CTPYKTYphl W pa3MepoB HaHOYacTHI. [IpuHIMMBI pabOThl CKaHUPYIOLIUX
30HJIOBBIX MHKPOCKOTOB. DJIEKTPOHHAsT MUKpOCcKomnusi. OmnpeneneHne TOMIUHBI TOHKUX TUICHOK U
nokpbITHil. OnpeseneHue MepoxoBaTOCTH MOBepXHOCTU. CIOCOOBI OMpeeeHne MEeXaHHYeCKHX
CBOIWCTB MaTepuajioB M MOKpbITHHA. OmnpeneneHue TBEPAOCTH M HaHOTBepaocTh. OnpeneneHue
TPUOOJIOTHUECKUX XaPAKTEPUCTHUK.

3. Baxyymnoe obecneyenue UOHHO-NIA3MEHHBIX MEeXHOA02Ul

3.1. ®usznueckue OCHOBBI POIIECCOB NMPH (POPMUPOBAHUH MTOKPHITUN B BaKyyMe.
Knaccudukanus MeTo10B MOTy4eHUs TOKPBITUI

XapakTepUCTUKH METOAOB MOIY4EHHs IOKPHITHM B BakyyMe. [IoHATHE BaKyyMHOE HallblJICHUE.
TepMuueckoe ucnapeHue MarepuagoB B Bakyyme. OCHOBHbIE NpPEUMYIIECTBA M HEIOCTATKU
BAaKyyMHBIX METOJIOB TIOJy4eHHUS NOKphITHH. OOOpymoBaHME Ui CO3JaHUS U TOAEpKaHUSA
BakyyMma. [IpuHIMIBI M3MEpeHHs HU3KOro JaBiieHuss — Bakyyma. OCHOBHBIE NapaMeTpbl
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dopMHpOBaHUS TOKPHITMA B Bakyyme. TpeOoBaHHS K TOATOTOBKE IOBEPXHOCTH IIPH
dbopMHpOBaHMKM TOKPHITHH B Bakyyme. [Iporecc 3IeKTpOIMTHO-TUIA3MEHHOW 00paboTKH
MaTepHaloB.

3.2. CoBpeMeHHbIE HOHHO-TIJIA3MEHHBIE CIIOCOOBI HAHECEHUS MOKPHITUN. CXeMbl
dbopmupoBanus 2D u 3D HAHOKOMITO3UTHBIX OKPBITHI

HonHo-1u1a3MeHHble crnocoObl GopMUPOBaHUS MOKPHITHI B Bakyyme. lIpenMyiiectBa HOHHO-
IUIA3MEHHBIX ~TEXHOJOIMM. B3aumopelcTBue HMOHOB € TBEpAOM NOBEPXHOCTHIO. (CXEMBbI
bopMUPOBaHHUS HAHOKOMIIO3UTHBIX MOKPBITHI. MarHeTpoHHOe pachblUIeHHE MAaTepualoB,
IIPEeUMYIIECTBa, HEJOCTATKU, 00JIacTu mpuMeHeHus. [loHsTHe TyroBOro pacnblieHus (MCHapeHHs ).
CTpyKkTypa pacobUIEHHOTO TMOTOKa HpPU JYyroBOM pacnbUleHHH. KOHCTpYKIMHM —JIyroBbIX
ucnapureneir, obractu npumenenus. Ilonstme o mpomecce HIPIMS. Ocobennoctu ropeHus
BBICOKOMOIIIHOTO MMITYJILCHOI'O MarHeTpoHHOro paspsaa. CocrtaB mia3mel npu pexume HIPIMS.
[Tpumenenne HIPIMS.

4. Ilpumenenue HaHOKOMNOZUMHBIX HOKDLIMUL 0J18 ROGbIUEHUA DD exmusHocmu
QHepeemuyecKux cucmem, meniosanepcemuyeckux cucmem npeonpusmunl u JKKX

4.1. DKcriepuMEeHTabHOE MOIETUPOBAaHUE PO3UU MeTaI0B. OCOOEHHOCTH IPO3UOHHOTO
pa3pyLICHUs] MAaTEPUATIOB C MOKPBITUSIMHU

OKCIIEpUMEHTAIbHbIE  CTEHIbl JUII  MOJEIUPOBAHMS  IPOLECCOB  BBICOKOCKOPOCTHOTO
B3aUMOJICUCTBHUS KUJKUX YACTHUI] C TOBEPXHOCTHIO MATEPHAIOB. THUIHYHAS KPUBAas 3PO3HMOHHOTO
M3HOCA IUIACTUYHBIX MaTepuasioB. MeToAMKa HW3Y4EHUs XapaKTEPUCTHK ITOBEPXHOCTU IIOCIIE
KaIuley1apOHOIr0 BO3AECHCTBUS. BiusHUE 3alUTHBIX MOKPBITUH Ha MPOLECC 3PO3UOHHOTO M3HOCA
IIPU KaIjiey1apHOM BO3ECHCTBUH.

4.2. llpumenenue [TAB- TexHonoruii 1y1st moBsieHus 3GpPEeKTUBHOCTH (HYHKIIMOHUPOBAHUS
TEeIUI03HEepreThyeckoro odopynosanus u cucrem XKKX

OcHOBHbBIE IPUYMHBI CHUKEHUS SHEPro3(PPEeKTUBHOCTH TETIO3IHEPTETUYECKOT0 000pyA0BaHUs
U TpyOOIIPOBO/HBIX CHUCTEM TPAaHCHOPTUPOBKHM BOAHBIX Cpell B Mpolecce KcIuryataiui. OCHOBBI
NPUMEHEHUS MOJIEKYJISIPHBIX CJI0€B HEKOTOpbIX BUAOB [IAB nis mossimenust 3pgexTuBHOCTH
TpyOONPOBOJHBIX cHCTEM. MexaHu3M (OPMHPOBAHUS HAHOCTPYKTYPUPOBAHHBIX MOKPBITUH Ha
ocHoBe [1AB Ha pabounx moBepxHOCTAX 00OpynoBaHMs. BiusHue NOKPHITUI HA OCHOBE MOJIEKYJ
ITAB Ha TepMOIMHAMUYECKHE M TUAPOAMHAMHUYECKHE XaPAaKTEPUCTUKU TEIJIOIHEPTreTHYECKOIO
o0opynoBaHus. DKCIIpecC METOJUKA OLIEHKH KOPPO3MOHHBIX CBOMCTB 3alllUTHBIX IOKPBITUH.
DIEKTPOXUMHUECKUE CIIOCOOBI ONpeIeNeHNs] KOPPO3ZUOHHOM CTOMKOCTH MaTepHuajIoB U MOKPHITHH.
[Ipumenenue I[IAB TexHomoruii [uisi 3amIUThl dHEpPreTHdeckoro obopyaoBanusa. OleHka
3 PEKTUBHOCTH MOKPHITUH Ha ocHOBe IIAB-TexHonoruii mpu OJIOKMPOBAHUH KOPPO3MOHHBIX
IPOLIECCOB U PpELIEHHHM NpoO0JIeM YyJaleHUs CTapblX U IPEeAOoTBpallleHuss 0O0pa30BaHUS HOBBIX
TEpMOOAPbEPHBIX OTIOKEHUH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. U3yueHne MeTOAMKH pa3pabOTKU Anu3aiiHa 2D HaHOKOMITO3UTHBIX MOKPBITHIA;
2. Uzyuyenue nanonpodumiomepa «Dektak 150». OnpeneneHue TONIUH HAHOCIOEB U
IIEPOXOBATOCTH MOKPHITHHA;
3. V3y4eHne 3KCTIIepIMEHTAIBHOTO 000pYIOBAHUS IS OMIPEISIICHIS] MUKPOTBEPIOCTH H
HaHOTBEP/IOCTH MAaTEPUAIIOB U MOKPHITUH;
4. Nzyuenue 000pynoBaHHS IS DJIEKTPOIMTHO-TUIA3MEHHON TIOJTMPOBKH KOHCTPYKIIMOHHBIX
matepuaioB. [IpoBeieHue 31eKTPOIUTHO-TIIIA3MEHHOM MOJIMPOBKU 00Pa3LioB U3
JIETUPOBAHHBIX CTaJEH;
5. 3yuyenue ycranoBku «I'edect+» 11 hopMupoBaHHsi HAHOKOMIIO3UTHBIX U



1 y3nOHHBIX TOKPBITHH. [IpoBeeHe TEMOHCTPAIIMOHHOTO TEXHOJIOTHYECKOT0 TIpoIecca
10 HAaHECEHUIO Ha 00pa3iibl HOKPHITHS HA OCHOBE TUTAHA,

6. NU3zyuenue obopynoBanus «I edect-18-4M» mist popmupoBaHUs HOHHO-TIA3MEHHBIX
MOKPBITUI Ha KPYMMHOra0apUTHBIX JIEMEHTaX 3allOPHON apMaTyphbl, TEIIO0OMEHHOTO
000pyI0BaHus, 000JI0UEK TBAJI,

7. N3yuenune ycTpoiicTBa U MpUHITKIIA PAOOTHI MOOMIILHOM YCTaHOBKH JiJIst BHeaApeHus [1AB-
texHoJoruil B cucreme JKKX.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OGcyxnenue wmartepuanoB 1o Keicam pasgena "[IpuMmeHeHHe HAHOKOMIO3UTHBIX
HOKPBITUI Juis HOBBIILICHUS 3 PEKTUBHOCTH JHEPreTUYEeCKUX CHCTEM,
TEIJI0PHEPTreTHUECKUX cucTeM npeanpustuil n XKX"

Texywuii koumpons (TK)

: HCYJIbTAIIMM HAIPaBJICHBI HA MOJYyYE€HWE WHJMBHUAYAIBHOTO 3a/IaHUs ISl BHITIOJHEHUS

1. Koncynbra amnpa.Jiie a TOoJy4YeHHe aIBHOTO 3312 OJIHE
KOHTPOJIBHBIX MEPOIPUATUI 110 pa3aeny "TepMuHsl u onpeaeneHus"

2. KoHcynbranuu HanmpaBlIeHbI HA MOJYYCHUE WHIAWBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3zeny "DpOo3UOHHBINA U3HOC METaIOB"

3. KoHcynbTanmuu HaIrpaBJICHbl HA MOJTYYCHUEC WHIWBHYATHLHOTO 3aaHUS IS BHIMTOTHCHHS
KOHTPOJBHBIX MEPOIPHUATHI 1o pa3feny "BakyymHoe oOecrieueHHuE MOHHO-TIIA3MEHHBIX
TEXHOJIOTHI"

4. KoHCynbTallUM HAIpaBJICHbl Ha MOJTYYEHHE WHIUBUIYATbHOTO 3a/JaHUs JUISl BBIOJHEHUS
KOHTPOJIBHBIX MEPOTIPUATHIA 10 pazneny "[IpumeHneHre HaHOKOMIIO3UTHBIX MOKPBITHH IS
MOBBIIIEHUS 3((HEKTUBHOCTU HSHEPreTHUYECKUX CHUCTEM, TEIUIODHEPTeTUUECKUX CHUCTEM
npennpustail u XKX"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI H OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arutaHMPOBaHHBIE PE3YIBTATHI O0YUYEHHS M0 AUCIUILTHHE
(B COOTBETCTBUH C pa3aeioM 1)

Kongl
WHJIUKaTOPOB

Howmep paznena

JTUCLUTLIUHEI (B

COOTBETCTBUHU C
n.3.1)

1]12]3]4

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3HATh:

OCHOBHbBIE€ TEPMUHBI, ONIPEIEICHUS U TOHATUS IPUMEHUTEIBHO K
HAaHOTEXHOJIOTUSIM; OCOOEHHOCTH CTPOEHUS HAaHOMATEPHUAJIOB U
UX OTJIMYMS OT TPAAUIIMOHHBIX MAaTEPUATIOB; OCHOBHBIE
BO3MO>XHOCTH U NEPCIEKTUBbI IPUMEHEHHSI HAHOTEXHOJIOTUI
U1 pa3pabOTKU MEPONPUATUN IO COBEPIICHCTBOBAHHIO
TEXHOJIOTUI MPOU3BO/ICTBA, TPAHCIIOPTUPOBKU U NOTPEOIECHUS
TEIJIOBOM U 3JIEKTPUUYECKON IHEPTUU;

NJ1-4nk-3

TectupoBanue/TepMuHbI U onpeaeacHUS

OCHOBBI 3pO3HMOHHOTO, a6pa3I/IBHOFO H KOPPO3NMOHHOT'O
pa3spymieHus KOHCTPYKIITMOHHBIX MaTCPpHAJIIOB, IIPUMCEHACMBIX
CCTOJIHA B OHCPIrCTUKC U TCIIJIOOHCPICTUKE

N/1-4nk-3

TectupoBaHue/ IPO3MOHHBIN U3HOC METAIIOB)

IIPUHLUIIBI [IOCTPOCHUS BBICOKOBAKYYMHBIX CUCTEM JUIS
peayin3anuy MpoueccoB MOAU(PUKAINN KOHCTPYKIIMOHHBIX
MaTepHuagoB U (OPMHUPOBAHNS HAHOKOMITO3UTHBIX OKPBITUH;
BO3MO>KHOCTH U CITIOCOOBI TPUMEHEHHUS TOBEPXHOCTHO-AKTUBHBIX
BELLECTB Ul yIaJICHUS OTJIOKEHUN U TIOBBILLICHUS
KOPPO3UOHHON CTOMKOCTH OBEPXHOCTEN IHEPIETUYECKOTO U
TEIIO3HEPreTUYECKOro 000pyJ0BaHUS

NJ1-4nk-3

TectupoBanue/BakyymHoe obecrieuenue
MOHHO-TIIIa3MEeHHBIX TEXHOJIOTHH

YMmerh:

BI)I6I/IpaTI> CXCMHBIC PCIICHUA AJI pe€ain3alii HOHHO-
MJIa3MEHHBIX TEXHOJIOTUH (POPMUPOBAHNS HAHOKOMITO3UTHBIX
HOKpI)ITI/Iﬁ Ha 3JIEMCHTaX S9HCPIr€THYCCKOIo U
TEIJIOIHEPTETHIECKOT0 000pYI0BaHUS; CTABUTH 331a4y Ha
pa3zpaboTKy crmoco6a/crnoco00B MOAU(PUKAIINH HITH
(dbopMupoBanus (pyHKIMOHAIBHBIX TOKPBITHI ¢ TPeOyeMbIMU
XapPaKTCPUCTHUKAMU, UCXOOs1 U3 YCJIOBI/II;'I OKCILTyaTaluu U

NI-4nk-3

KonTponbnas padota/llpumenenne
HAHOKOMITO3UTHBIX OKPBITHH JUIsl TIOBBIILIEHUS
3¢ (PEKTUBHOCTH U3 YHEPTETU-YECKOTO 1
TEIUIO3HEPTreTUYECKOT0 000PYI0BaHUS
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CBOWCTB MaTEpUaIOB U3EINI1/3]IEMEHTOB SHEPreTHYECKUX
CUCTEM, TEIUIOOHEPreTuYeCKuX cucreM npeanpustuil u KKX
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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
2 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. BakyymHoe obOecrieueHre HOHHO-TUTa3MEHHBIX TexHomorul (TectupoBanue)
2. Tepmunsn! u onpeaenenns (TectupoBanue)
3. Dpo3uoHHbIN n3HOC MeTauioBy» (TectupoBanue)

Dopma peanuzaruu: [lucemennas padota
1. IlpumeHeHne HAHOKOMITO3UTHBIX TIOKPBITHH JUIs1 TOBBILIEHUS 3()(HEKTUBHOCTH U3/1EIUN
SHEPreTH-YECKOT0 U TeryiodHepreTuiueckoro obopynosanus (Kontponbnas padota)

bannpHO-peNTHHIOBask CTPYKTYpa AUCLUIUIMHBI SABJISIETCS PUIIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp No2)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. XaptmanH, Y. OuapoBaHie HAHOTEXHOJIOTHH : Tiep. ¢ HeM. / Y. XaptmanH. — M. : BUHOM.
Jlaboparopus 3xanwmii, 2008. — 173 ¢. — (Hanorexuomorun). — ISBN 978-5-947745-88-7.;

2. 'yces, A. U. Hanomarepuansl. HanocTpykTypsl. Hanorexnonoruu / A. U. I'yces. — 2-e u3n.,
ucnp. — M. : ®m3marmut, 2009. — 416 c. — ISBN 978-5-9221-0582-8.;

3. ®ununmos, I'. A. I'uapoanHamMuka 1 TEMIOMaccOOOMEH B IPUCYTCTBUU TTOBEPXHOCTHO-
akTuBHBIX BemecTB / ['. A. ®ununmos, I'. A. Cantanos, A. H. Kykymkun. — M. :
Oneproaromusaat, 1988. — 184 c.;

4. beszybueBa M. M.,Bonkos B. C.- "Hanorexnonoruu B 3Hepretuke", MznarensctBo: "CIIGI'AY",
Cankr-IlerepOypr, 2019 - (63 c.)

https://e.lanbook.com/book/191238.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeictra Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. ba3za nannbix Web of Science - http://webofscience.com/
3. ba3za nannbIx Scopus - http://www.scopus.com
4. HauuoHabHasi 3JIeKTPOHHAs1 0ubamoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru
7. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -

http://www.economy.gov.ru

8. ba3za oTkpbIThIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
9. DaexTpoHHasi oTKpbITasi 6a3a 1aHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

10. HauMoHAaXbHBII MOPTAaJI OHJIAKH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
11. OpunuanbHblid caiT @e1epajbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJHpOBaHUIO U

MmeTpoJioruu - http://protect.gost.ru/
12. OTkpbiTasi yHuBepcuTeTcKkas nnpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HANMEHOBAaHHE
Y4eOHble ayIUTOPUH AJIs 3-209, Kabuner CTEJIIaX JUIS XpaHEHUs KHUT, CTYII, Kad,
MIPOBEICHUS JICKITMOHHBIX COTPYAHHUKOB mkad s XpaHeHUs] KHBEHTaps, CTOJ

3aHATHUH U TEKyIIEro
KOHTPOJISI

MMACbMEHHBIN

Y4eOHbIC ayAUTOPHH IS
MIPOBE/ICHUS MPAKTHYCCKUX
3agsatui, KP u KII

3-209, Kabuunet
COTPY/IHUKOB

CTEJIIaX JUIS XpAHCHUS KHUT, CTYJI, KA,
mkad 171 XpaHeHWs] KHBEHTAPS, CTOJ
MUCHLMEHHBIN

Y4eOHble ayIUTOPUH AJIs

3-209, Kabuner

CTCJUIAX UL XpaHCHUA KHUT, CTYII, I_HKa(b,

MIPOBEICHUS COTPYJTHUKOB mkad A1 XpaHSHUS] HHBEHTAPS, CTOJ
MPOMEKYTOUYHOM aTTECTAINH MUCHEMEHHBIN
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI JlexmonHas MMCHEMEHHBIN, BEIIAIKA IJI ONEXKIbI,
ayTUTOpUS KOMITBIOTEPHASI CEeTh C BBIXOJIOM B MIHTEpHET,

KOMIIBIOTED IIEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHEP

ITomemenus mis
KOHCYJIbTUPOBAHHUS

B-204, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTEJUIaX, CTOJI IIPENoJaBaTess, CTOI AJIs
OpPITEXHUKH, CTYJ, IIKad ISl JOKyMEHTOB,
mKad Ui 0J1eXK b, KOMITBIOTEP
IIEPCOHAJIBHBIN, IPUHTEP, XOJIOIUIBHUK

[TomemeHus st XpaHEHUs
o0opyI0BaHus U y4eOHOTO
WHBEHTapS

B-206, Kabuner
COTPYJIHUKOB Kad.
HHTC n

CTy, Kad ISt TOKyMEHTOB, CTOJ
MHCbMEHHbBIN, KOHAUIUOHED, AUIIJTIOMHBIE U
KYpCOBBIE paObOThI CTY/ICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpI/IMCHeHI/Ie HAHOTEXHOJIOTUM B TCIIJIOOHCPICTHUKEC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Tepmunsl u onpenenenus (TectupoBanue)

Dpo3uoHHbIN n3HOC MeTaiuoBy (TectupoBanue)

BakyymHoe o0OecrieueHre HOHHO-TUIa3MEHHbIX TexHoJoruil (TectupoBanue)
[TprMeHeHre HAaHOKOMITO3UTHBIX TIOKPBITHIA JUISI TOBBIIICHUS 3P PEKTUBHOCTH U3 ICITHIA
SHEPreTH-YeCKOTo U TeriodHepreTuueckoro obopyaosanus (Kontponbnas padota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3znen nucuumninHb KM: L 2 3 4
pasjena Henens 4 8 10 14
KM:
1 TepMUHBI U ONIpEICTCHUS
CoBpeMeHHOE COCTOSIHUE U 33J]Ja4l UCIIOJIb30BAHUS
11 HAaHOTEXHOJIOTUI B TEIJIOOHEPreTUYECKUX CUCTEMAX +
npeanpuatuii u XKKX
12 Xumnuaeckue, (pu3ndeckre MEeTOAbl CHHTE3a HAHOYACTHIL U +
HaHOMaTepHaJioB
2 OPO3UOHHBII U3HOC METAITIOB
21 Knaccugukarus GpakTopoB, Kak IPUUUHBI U3HOCA U +
pa3pyleHus JIEMEHTOB SHEPreTHYeCKoro 000pyA0BaHUs
29 MeTtopl uccieoBaHus CBONCTB NOBEPXHOCTH +
KOHCTPYKIIMOHHBIX MaT€PHAaJIOB U MIOKPBITHHA
3 BakyymHoe obecrieueHrie HOHHO-TIJIa3MEHHBIX TEXHOJIOTUI
dusnyeckue OCHOBBI MPOLECCOB MPU POPMHUPOBAHUHU
3.1 NOKpbITHH B Bakyyme. Kiaccuduxaius MeTo0B noiydeHus +
MIOKPBITUI
CoBpeMeHHbIE HOHHO-TIJIA3MEHHBIE CITIOCOOBI HAHECEHUSI
3.2 nokpeiTuii. Cxemsl popmuposanus 2D u 3D +
HAaHOKOMITO3UTHBIX MTOKPHITHH
[TpruMeHeHre HAHOKOMITO3UTHBIX OKPBITUH JUIS TOBBIIIEHUS
4 () PEKTUBHOCTH YHEPTETHUECKUX CHCTEM,
TEIIOIHEPreTUYeCKUX cucteM npeanpusatuit u KKX
OKCepUMEHTAIBHOE MOAEINPOBAHNE IPO3UU METAIIIIOB.
4.1 Oco06eHHOCTH SPO3UOHHOTO PA3PYIICHUS MATEPHAIIOB C +
MOKPBITUSIMU
[Tpumenenue [TAB- TexHOMIOTUI 1151 TOBBIIIEHUS
4.2 3P PEKTUBHOCTH (DYHKIIMOHUPOBAHHUS TETIJIOIHEPreTHIECKOTO +
obopynoBanus u cucrem JKKX
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BecKM, %: | 25 | 25 | 25 | 25 |
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