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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

JlMcuuIuinHa y4acTByeT B (POPMHUPOBAHUU CIICAYIOIIEH KOMIIETEHIIMUI 00pa3oBaTeIbHON

POTPaMMBI.
Komnerenuus IIK-1 «CriocobeH mporHo3upoBath BIMSHUE MUKPO- U HAHO- MaclTaba Ha Me-
XaHu4yeckue, Gusndeckre, XMMHUYECKHE U JIpYrHe CBOMCTBA BEUIECTB U MaTepuanoB» cpopmy-
JIMPOBaHAa HA OCHOBE NMPO(ecCHOHAIBHBIX CTAHAAPTOB:

40.104 «CnenuaaucT MOU3MEPEHHIO IMapaMeTPOB U MOIU(DHUKAIIMKA CBOMCTB HAaHOMAaTepHa-
JIOB U HAHOCTPYKTYP»
Oo6o0mennas Tpynosas ¢pynknusi - C [6] CoBepiieHCTBOBaHME MPOLIECCOB U3MEPEHMI Mapa-
METPOB U MOJU(HUKAIIMH CBOWCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP
TpynoBsie pynkuun- C/01.6 MoaepHu3aius CymecTBYIOIUX U BHEAPEHUE HOBBIX METOJIOB U
000pyI0BaHUS JIs1 U3MEPEHUI TapaMeTPOB HAHOMATEPHAJIOB U HAHOCTPYKTYP
C/02.6 Monepau3anus CylneCTBYIOIMUX U BHEIPEHUE HOBBIX MPOIECCOB U 00OPYIAOBAHUS IS
Mo MUK CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP

26.006 «Cneruanuct mo pa3pabOoTKe HAHOCTPYKTYPUPOBAHHBIX KOMITO3UITMOHHBIX MaTe-
puanoB»
O000meHHas TpyaoBasi GyHKuusA - A [6] JlaGopaTopHO-aHAIMTHUECKOE COIPOBOXKIACHUE Pa3-
paboOTKN HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MAaTEPUAIIOB
Tpynossie pynkuuu- A/01.6 BrimonneHue paboT MO MOUMCKY SKOHOMHUYHBIX U 3P PEKTUBHBIX
METOJI0B ITPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITIO3ULIMOHHBIX MaTEPUAJIOB C 3aJaHHBIMU
CBOMCTBAMH
A/02.6 AmnHanu3 ChIpbsi, MATEPUAJIOB Ha COOTBETCTBUE CTaHAAPTaM M TEXHUUYECKHUM YCIIOBHUSIM,
HCIIOJIb3YEMBIM B ITPOU3BOJICTBE, K 00pabOTKa SIKCIIEPUMEHTAIIBHBIX PE3YyIbTaTOB
A/05.6 OnpeneneHre COOTBETCTBHS HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIITMOHHBIX MAaTEPUAJIOB C
HOBBIMHU CBOMCTBaMH TEXHUYECKOMY 3a/IaHUIO
A/03.6 IlonOop TEeXHOJOTHYECKUX MapamMeTpoB IpoLecca JUIsl MPOU3BOJACTBA HAHOCTPYKTYpH-
POBaHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB C 33JaHHBIMU CBOWCTBaMU

IToaxommnereH-

U, 3amauu npodeccuo- NHauKaTOPHI JO0CTHKEHUS MOAKOMIIETEH-

(¢GopMupyembie B | HAJTBHOM AeSITEJIbHOCTH | LM

AUCHUILINHE

NK-1.0XHM HAay4Ho — UCCne008a- 3HaHMS OCHOB TEPMOJIMHAMUKHN HAaHOPA3-

Crniocoben npu- menbCKull mun 3a0a4: MEPHBIX CUCTEM, 3aKOHOMEPHOCTEN TEPMO-

MEHSTh 3HaHUSA O | cOOp U aHAJU3 JAHHBIX JTMHAMUYECKUX pa3MepHBIX 3(p(eKToB, B TOM

CUHTE3€ U aHAJIU- | O CYLIECTBYIOIIMUX TH- 4HClIe, BIUSHUS T€OMETPUUECKHUX ITapaMeT-

3€ HAHOCTPYKTY- | IIaX U MapKax HaHOMa- POB Ha CBOMCTBa 00BEKTOB, (haKTOPOB, OIIpe-

PUPOBAaHHBIX Ma- | TEPHUAJIOB U HAHOCH- JENSIOMINUX TEPMOIMHAMUYECKHE TapaMeTphl

TepHaioB CTEeM, UX CTPYKTYpE U U pU3NYECKUE XapaKTEPUCTUKU HaHOMATe-
CBOICTBax MPUMEHU- pHaJIoB
TEJIbHO K PEILICHUIO MO- | YMeHUsl IPUMEHSThH MOJy4eHHbIE 3HAaHUS
CTaBJICHHBIX 33134 C IIPU TEOPETUYECKOM aHAIU3E U SKCIIEPUMEH-
UCTIOJIb30BaHUEM 0a3 TAJIbHOM HCCIIEIOBAaHUH (PU3UKO-XUMHUYECKUX
TAHHBIX U TUTEPaTyp- IIPOLIECCOB, JIEKAUINX B OCHOBE METOJIOB
HBIX UICTOYHHUKOB CHHTE3a HAaHOCTPYKTYPHUPOBAHHBIX MaTepua-




JIOB, PaCCYUTHIBATH OCHOBHBIE TEPMOJANHA-
MHUYECKHUE MMapaAMETPbI HAHOCTPYKTYP

OnbIT NPOrHO3UPOBAHUS BKJIAJa TOBEPXHO-
CTHBIX CBOWCTB B CBOMCTBA JUCIEPCHBIX CHUC-
TE€M U y4€Ta 3TOr0 BKJIaJla B TEXHOJIOTUU U3-
TOTOBJICHUSI HAHOMATEPUAJIOB; CTPYKTYPhI U
CBOICTB HAHOMATEPHUAJIOB, OCHOBBIBAsCH Ha
COBPEMEHHBIX MPEJICTABIECHUSIX O Pa3MEPHO-

3aBUCUMBIX 3 Pexrax

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
MMPOI'PAMMBbI

JlucuuniuHa BXOAUT B 4acTh, GOPMUPYEMYIO YYACTHHUKAMU 00pa30BaTeIbHBIX OTHOIIIE-
Huii brioka 1 «/luctummuae (MOyn)» 00pa3oBaTEILHOM MPOrPaMMBbl (SIBISETCS SJICKTUBHOMN ).

BxonHble TpeboBaHus K JUCHUILTUHE:

W3ydenuro Moayns mpeaiecTByeT GopMupoBaHUE KOMIIETEHIUI B AUCHUIIIMHAX «DU3HU-
Kay, «Xumusa», «Pusnyeckas XuMusm», «DHU3NUECKHE OCHOBBI HAHOAJIEKTPOHUKM U HAHOCHU-
cTemy, «O0IIee MaTeprarIoBEICHUEY.

dopmupyembie B TIPOIECCe U3YUEHUST MOAYISI KOMIETCHIINH B JAIbHEHIIIEM YTITyOJIsIOT-
cs u3yueHueM monayia «HuskoreMiiepaTypHble METO/IbI CUHTE3a HAHOCTPYKTYPUPOBAHHBIX Ma-
TEpPHUAJIOBY», BBINOJIHEHUEM WHAMBUAYAJIbHBIX 3aJaHUl MPaKTUKU U CIy>KaT OCHOBOW MJis
BBITIOJTHEHHS BBIMTYCKHOM KBanmudukarnoHHoi padots! (BKP).

Bxonnble TpeOoBaHUs K AUCUUIUIMHE — 3HAHUS (PyHIaMEHTaIbHBIX Pa3JIeNoB U 3aKOHOB
¢u3nyecKkoil XMMHHM M OCHOBHBIX 5SKCIEPUMEHTAIBHBIX METOJOB HCCIEAOBaHUA (UBUKO-
XUMUYECKUX CBOMCTB BEILIECTB, OCHOBHBIX KJIACCOB COBPEMEHHBIX HAaHOMATEPHAJIOB M HAHOCT-
PYKTYp, OIBIT MPOrHO3UPOBAHUS CTPYKTYPhI U CBOMCTB HaHOMAaTEPHAJIOB, OCHOBBIBAsICh Ha CO-
BPEMEHHBIX MPEACTABICHUSX O Pa3MEPHO-3aBUCUMBIX 3P PeKTax.

3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEP KAHUE JUCIUMIIJINHbI

Ne 1 HaumeHoBanue
MOYJIsl

KonTakTHas padora

Jeknun
3AHATHA
MOJATOTOBKA MPH
NMpoBeeHUHN JIa-
0opaTOpHBIX pa-
00T (9achl)
CaMmocrosiTeJIbHASA
pa6ora

IIpakTnyeckue
IIpakTuyeckasn

®opMbI TEKYIIET0 KOH-

TpoJIs

1. OcHOBHEBIE TTIOHSATHS O
HaHOPa3MEPHOM COCTOSI-
HuH BemecTBa. CBONCT-
Ba HAaHOMAaTEpHAaJIOB

16

2. KBanToBbIe 3 heKThI
B CUCTEMAX C HU3KOHU
Pa3sMEpHOCTHIO

12

3amura 1ab0paToOpHBIX
pabot 1-2
KonTtponshas pabdora 1

3. TepmonuHamuka guc-

KoHnTtponbHas pabora 2

IEPCHBIX CUCTEM

20 | Ompoc
3amura 1a60paTOPHBIX

pabot 3-4

4.YrnepoHble HAHOMa-

TepHaJIbl

12

4.1. JIeKINOHHBIE 3AHATHSA

Ne monyJis

AU CIHUIIJINHBI

Ne jrekuun

O0beM 3aHA-

THIi (Yachl)

Kparkoe cogepxanue

[EEN

[

N

OcCHOBHBIE MOHATHS O HAHOCOCTOSIHUM BenlecTBa. CBOMCTBA HAaHOMAaTepHa-
noB. Pa3Butue npeacraBieHUil 0 HAHOCOCTOSTHUM BEIIeCTBa M HayK O Ha-
HOTEXHOJIOTUU U HaHOMaTepuaiax. Knaccudukanus HaHOMaTepHUaoB.

Pasmepnsbie a¢dextrl. [lepuon pemerku. Ontuyeckue cBoicTBa. KBanTo-
BbIe A (PEKTHI B CHCTEMaX C HU3KOW Pa3MEPHOCTBIO.

@OHOHHBIN CIEKTP. TEeII0eMKOCTb.

TepMonnHaMuKa IHUCHEPCHBIX CUCTEM. TepMOAMHAMUKAa MajJOopa3MEpPHBIX
cucreM. TepMoIMHAMUUYECKUE OCHOBBI 00pa30BaHUsl HAHOCTPYKTYP.

[ToBepxHOCTHOE MIaBiIeHHE. TepMOJUHAMUYECKHE OCHOBBI 3apOJIbIIIE00-
pazoBanusi. ®a3oBbie nUarpaMMbl HAHOPA3MEPHBIX CUCTEM.

OcHoBHBIE yriepoaHble HaHoMaTepuansl. OOmias knaccudukanus

SN

@ynnepeHsl, yriaepoaHble HAHOTPYOKH

dusnuecKue cBOMCTBA yriIepoaHbIX HAHOTPYOOK




4.2. TlpakTuuyeckue 3aHATHS

z|s B E
g =5 =&
S
s
s E|2 88 2 Kparkoe cogep:kanue
=[S M ]
= = (& o 2 5
a 5 |E B9 >~
Z K] el A
== 5|8
1 1 2 | JlucmiepcHbIE CUCTEMBI: XapaKTEPUCTUKH.
2 2 2 | KBantoBble pazmepHbie 3P eKTh
5 3 5 Hekotopeie npumepsl BiusHUS pa3MepHBIX 3((}EeKToB Ha CBOWCTBAa Marte-
pHAJIOB: MEPUO/ PELIETKH U TETJIOEMKOCTb.
3 4 5 BnusiHne KpUBH3HBI MMOBEPXHOCTH Ha XUMHUYECKYIO aKTUBHOCTBH. YpaBHe-
Hue KenbBuHa.
[ToBepxHOCTHBIC siBIICHUS. ANre3us, CMayMBaHue M pactekaHue. KpaeBoit
3 [|56| 4 |yronwu remwnora cMmaunBanus. ['uapodoOHbIe U THAPODUILHBIC TTOBEPXHO-
ctu. Monenu cmaunBanud: Bennens u Kacen.
3 167! 4 Ancop6rus. Teopust ancopOunu ra30B U IapoB TBEPAbIMU TesiaMu. Teopust
JIbarmiopa u bOT
4 8 2 | Mopdonorndyeckue popmMbl yriIepoOAHBIX HUTEBUIHBIX HAHOYACTHII.
4.3. IlpakTuHyeckasi MOAr0TOBKA NMPH NPOBeAeHUHU J1a00PATOPHBIX padoT
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1 1 4 | OnpeneneHyue ONTUYECKUX U CTPYKTYPHBIX CBOMCTB TOHKHMX IUIEHOK METO-
JIOM 3JUTUIICOMETPUHN
2 4 | OnpenencHue ONTHYECKUX M CTPYKTYPHBIX CBOMCTB IMOPHUCTHIX HAHOMATEPHAJIOB
MCTOJAOM DJUIUIICOMETPUN
2 3 4 | OnpeneneHue 3aBUCUMOCTH ONITUYECKON IITUPHHBI 3aMPEIICHHOMN 30HBI
YABTPATOHKHX IJICHOK XaJIbKOTE€HHI0B METAIIJIOB OT UX TOJIIMHBI
3 4 4 | V3yyeHue 3aBUCUMOCTH KPAeBOI0O yrjia CMauyuBaHUsl TOBEPXHOCTH HAaHOMa-
TEpUAJIOB OT ILIEPOXOBATOCTH




4.4. CamocTosiTeIbHAsA padoTa CTYJAEHTOB
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=) E 3aHATHI Bug CPC
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1-4 8 CamocrosTenbHas 1opaboTKa KOHCIIEKTA JIGKIIMU C IPUMEHEHHUEM yuel-
HOT'O TOCOOUS ¥ TOTIOJTHUTEIBHOM JTUTEpaTyphI
1-4 8 Pewienne npakTuyeckux 3aaad 1o TeMaTUKE MOAYJIeH
3-4 6 [ToaroToBka K ompocy.
1-3 8 [ToaroToBKa K KOHTPOJIBHBIM paboTaMm.
1,3 12 [ToaroToBka K J1abOpaTOpPHBIM pabOTaM.
1-4 18 [ToaroroBka k 3K3ameHy

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

He npeodycmompenuvi

S. IHEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI

Bce marepuansl uisi TOATOTOBKU K ITPAKTUYECKUM 3aHATUSAM IpeacTaBiieHbl B cocTaBe YMK
muciuminael (OPUMOKC, http://orioks.miet.ru/)

Moayab 1 «OCHOBHBIE TOHSATHSI O HAHOPA3MEPHOM COCTOSIHUM BeliecTBa. CBOilCTBa HaHOMaTe-
puanoB»

v Matepuaisl Juisi U3y4eHHUs: TEOPUU B paMKax MOATOTOBKH K MPAKTUYECKUM U J1abopaTop-
HBIM 3aHATHIM, MPOPAOOTKH JIEKIIUK M MOATOTOBKH K KOHTPOJILHOM padoTe 1.

Moayab 2 «KBanToBbie 3()(heKThI B CHCTEMaX ¢ HU3KOM Pa3MepHOCTHIO»

v Matepuansl Ui U3y4eHUs] TEOPUH B paMKaX MOATOTOBKH K MPAKTHUYECKUM 3aHSTHUSM U
71a00paTOPHBIM 3aHATHUAM, IPOPAOOTKU JEKIMKA U MOJATOTOBKH K KOHTPOJIHHOHU padote 1.
Mopnyas 3 «TepMoanHaMuKa TUCHEPCHBIX CUCTEM»

v VY4eOHo-MeToIUYeCKHEe MaTepuaibl A MOATOTOBKH K MPAaKTHUYECKUM U J1a0OpaTOPHBIM
3aHATHUSAM, TTOJTOTOBKU K KOHTPOJIBHOM paboTe 2 M OIpocy.

Monayab 4 «YTaepoiHble HAHOMAaTEPUAIbI»

4 VY4eOHo-MeTOANYECKUE MaTepHalIbl ISl TOATOTOBKH K MPAKTHUYECKUM 3aHATHUSM U K OI-
pocy, it popabOTKH JISKITUH.


http://orioks.miet.ru/

6. NEPEYEHb YYEFEHOM JINTEPATYPBI
JIureparypa

1. I'aspunos C.A. YueOnoe nocobue no aucuuiuinie "®u3nKoXuMusi HAHOCTPYKTYPUPOBAHHBIX
marepuano" [Tekcr] / C. A. I'aBpunios, JI. I'. I'/pomoB, A. E. MuponoB; M-Bo 00pa3oBaHus 1
Hayku PO, MI'UOT (TVY). - M. : MUDT, 2011. - 180 c.

2. JlaGopaTopHBIN MPaKTHKyM 10 auciuiinHe "dusnka u xumus nosepxaoctu" / C. A. T'aBpu-
708 [u 11p.]; M-Bo oOpazoBanus u Hayku PO, MITUDT (TY). - M. : MUDIT, 2011. - 24 c.

3. T'aspunos C.A. DNEKTPOXUMUUYECKHE MPOIECCHl B TEXHOJIOTUH MHUKPOIJICKTPOHUKH W HAHO-
anexkTpoHuku: Yueb. mocobue / C. A. I'aepmiios, A. H. benos. - M. : Breiciiee o6pa3oBanue,
2009. - 257 c.

IHepuoauyeckue u3xaHus

1. JOURNAL OF APPLIED PHYSICS / American Institute of Physics. - USA : AIP, [6.r.].
— URL.: http://scitation.aip.org (nara ooparmienus: 11.09.2020). — Pexxum goctymna: U3 JOKaIbHON
cetu MUOT

7. INNEPEYEHb INTPO®ECCHUOHAJIBHBIX BA3 TAHHBbIX,
NHOOPMAINMOHHbBIX CITPABOYHbLIX CUCTEM

1. eLIBRARY.RU: nHayuynas 3jgexkTpoHHasi OmOamoreka: caiiT. — Mocksa, 2000. —
URL: https://elibrary.ru (mara o6pamenus: 11.09.2020). — Pesxxum moctyma: 1is 3aperuCcTpHp.

I0JIb30BATEIICH.

2. SCOPUS: bubauorpadpuyeckas u pedeparuBHasi 6a3a JaHHbIX HAYYHON NEePUOIH-
ku: caiit. — URL: www.scopus.com/ (mara obpamenus: 20.09.2020). - Pesxxum gocTyma: 1is aB-
TOpU3. nojib3zoBareneid MUDT

3. Web of Science: [Haykomerpuyeckasi ©0a3a agamHbIx]: caiit. - URL:
http://apps.webofknowledge.com (mata o6pamienus: 20.09.2020). — Peskum goctyma: uist 3ape-
TUCTPUP. MOJIb30BATEIICH.

4. Ba3za American Chemical Society: [HekomMmepueckoe HaydyHOE M3aTENbCTBO]: CaMT. —
Awmepukanckoe xumuueckoe odmectBo, 2020. — URL: http://pubs.acs.org (mara oOpamenus:
11.09.2020). — Pexwum noctyma: CBOOOIHBIIA.

5. NudopmannonHo-nouckoBasi cucrema denepajibHOr0 HHCTUTYTA MPOMBIILVIEHHOH
COOCTBEHHOCTH: caiiT. - Mocksa, 2009-2019. — URL.: https://www1.fips.ru/iiss/ (mata obpariie-
Hus: 21.09.2020). — Pexxum mocTyma: st 3aperucTpup. MoJib30BaTesei.

6. ECS Digital Library : [Hayunoe u3mateanctso IOP Publishing] : caiir. - 2020. -
URL: http://ecsdl.org/ (nata o6pamienus: 20.09.2020)

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone peanuzarnuu 00y4eHHs UCIIONB3YETCsl CMENIaHHOE 00ydYeHHe (OCHOBAHO HA WHTE-
rpalyy TEXHOJOTUI TPAJUIMOHHOTO M 3JEKTPOHHOTO OOYYEHHMS, 3aMCIIECHUH YacTH TPaJWIH-
OHHBIX y4eOHBIX (OpM 3aHATUH popMaMU U BUIaMU B3aUMOJICHCTBUS B 3JIEKTPOHHOM 00pa3zoBa-
TEJIBHOU cpenie).

[Ipu BBIMONMHEHMH NAOOPATOPHBIX PAaOOT HCHOJIB3YETCS MOe]b O0YYeHHMs pPOTalus
CTaHLUH: JIOMYCK M pacyueThl C MOMOUIbI0 KOMITBIOTEPA, BHIIIOJHEHHE YKCIIEPUMEHTa B J1abopa-
TOPUH, OYHOE B3aMMOJICHCTBHE B MaNIbIX IPYMIAX, U 3aLIUTHI J1a0OPaTOPHBIX MEpe]] MpenoiaBa-
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teneM. CTyIeHTHI BBIOJIHSIOT 33/aHus 10 BapuaHTaM. [locie BeIOMHEHHs pacdyeToB (M Ipo-
BEPKH UX MPaBHJIBHOCTH IPEIoiaBaTesIeM) CTYACHThl OOMEHUBAIOTCS pe3ylbTaTaMU M JOIOJ-
HSIOT OTYET O Ja0opaTopHOM paboTe MaHHBIMM JPYTUX WICHOB Majol rpymnmnbl. Takum obpa-
30M, CTYIEHTHI BUAST MOJHYIO KAPTHHY, KaK BIMSIET TOT WIK WHOU (HaKTOp Ha MCCIETyEMYIO Be-
arnuuHy. CTyneHTBl 00CyKIal0T MeKAy co00i B MalbIX rpynmnax, Kakhue 3aKOHOMEPHOCTH MOXK-
HO BBUIBHTH M TIOYEMY, MHIMBHIYAIFHO OGOPMIIIIOT OTYET MO JabOpaTOpHOI paboTe KoM-
IUIEKCHBIMH BBIBOJIAMH, TTOCIIE YETO 3AIIUINAI0T Ja00paTOPHYIO paboTy mepest MpernoaaBaTeseM.

OcBoenne 00pa3oBaTeIbHONM MPOTPAMMBI 00€CTIEUNBACTCS pecypcamMu JICKTPOHHON WH-
dopmannonno-odpazosarenbHoit cpenst OPUMOKC (http://orioks.miet.ru).
Jliiss B3auMOJIEHCTBUSL CTYJIEHTOB C MPETOAaBaTeNIeM UCIONB3YIOTCS CEPBUCHI OOpATHOM

cBs3u: paznen OPMOC «/lomamHue 3a1anus», dJ€KTPOHHAS 1I0YTa.
B mporecce oOydenus npu MpOBEACHUU 3aHSATUN U IS CAMOCTOSITEIBHON pabOThI MC-

MOJIB3YIOTCS. BHYTPEHHHE 3JIEKTPOHHBIE PeCypChbl: 3JEKTPOHHBIE MPE3EHTAIMU, BUICOPOIUKU
MacTep-KJIaccoB MO MCIOJIb30BaHUIO OOOpPYIOBaHUS ISl BBHIOJHEHUS JAOOPAaTOpHBIX padoT U
10 BBIMIOJTHEHUIO pAaCUETHBIX 3a/laHuid, TectupoBanus B MOODLe).

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JIUCHUIIJINHBI

HanmenoBanue y4eo0-

OcHaneHHOCTDh Y4eOHBbIX ayAUTOPHIl U

N . . Ilepeuennb
HBIX ayJAUTOPHUI U MO- MOMeLIeHHUI VISl CAMOCTOSITe/ILHOI pa-
N NMPOrpaMMHOI0
MeUIeHNH IJI caMo- 00ThI
odecrneyeHUusd

CTOSATEJIbHOM PadoThI

VYyeOHast ayTuTOpHS

MynbTuMeanitHOe 000pyI0BaHUE

OC Microsoft

Windows
MS Office
VYueOHast ayauropus | Kommberotep ¢ [10 u BosmoxuHocThio moa- | OC Microsoft
Ne4136  «Jlaboparopus | kimodeHus kK cetu Mareprer u odbecneue- | Windows
MHUKPOCKOTIHAI) HHEM JIO0CTyIa B 3JIeKTpoHHYI0 nHpopma- | MS Office
[IMOHHO-00pa3oBarenbHyo cpexy MUDT, | Opaysep
POEKTOP
VYuebHas ayautopus | - CIeKTpabHO-3JIUIICOMETPUIECKUN Windows
Ne4341  «JlabGoparopus | kommieke "DJIJIMIIC-1881A Microsoft Office
JIUCTIEPCHBIX CUCTEM) - l'oamometp Open Science G1345 Opaysep

- Komnbrorepsl ¢ [10 1 BO3MOKHOCTBIO
HNOJKIIOYEHHs K ceTu MHTepHeT u obecrne-
YEHUEM JIOCTYIIA B AJIEKTPOHHYIO HH(OP-
MaIMOHHO-00pazoBaTeabHylo cpeny MU-
oT

ITomenienue nist camo-

[Tomemienune, OCHaIIEHHOE KOMIIBIOTEPHOI

OC Microsoft

CTOATEIILHOM PabOTHI TEXHUKOM, C BOSMOXHOCTBIO MTOIKIIIOYE- Windows
Hus K cetu «Muteprer» u obecieuennem | MS Office
JIOCTYTIA B 3JICKTPOHHYIO MH(POPMAITHOH- Opaysep

HO-00pa3oBarenpHyo cpeny MUDT
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10. ®OHJ OHEHOYHbIX CPEACTB JJIs1 TPOBEPKU
C®OPMUPOBAHHOCTH KOMITIETEHIIAM

@®OC no noakommnerenmu [1K-1.OXHM «CnocoOeH MpUMEHATh 3HAHUS O CUHTE3€ U aHalIM3e Ha-
HOCTPYKTYPHPOBAHHBIX MaTEPUAIIOBY.

@OHJI OLEHOYHBIX CPEACTB MPEJCTABJICH OTACIBHBIM JTOKYMEHTOM W pa3MmenieH B coctaBe Y MK
JTUCIUTIIMHBI  JIEKTPOHHOW MH(pOpMannoHHON obOpazoBatensHOM cpeast OPMOKC// URL:
http://orioks.miet.ru.

11. METOJUYECKHUE YKA3AHUS JIJ151 OBYUYAIOIMXCSI IO OCBOEHUIO
JUCIUATLITAHBI

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

B pamkax paccmarpuBaeMoro Kypca MIpeayCMOTPEHHI ciienytomue GopMbl y4eOHbIX 3a-
HSATHN:

- J1IeKyuu, 1e’1b KOTOPBIX COCTOUT B PACCMOTPEHUHU TEOPETHUECKUX BOIPOCOB JIUCIUTLIH-
HBI;

- npaKmuuecKue 3aHamus, 1elb POBEJCHUS KOTOPBIX — YIIIyOJeHHOEe U3yueHHE HEeKO-
TOpBIM pa3IeNoB Kypca, a TakKe KOHTPOJb BBIMOTHEHHS CTYACHTaMU BHEAYAHTOPHOW CaMo-
CTOSITENIEHOU PabOTHI

- nabopamophsle 3aHAmMUA, 11eb KOTOPBIX — SKCIEPHUMEHTAIBHOE MOATBEPKACHUE U
MIPOBEPKA CYIIECTBYIOUIUX TEOPETHUECKUX IMOJIOKEHUU, (popmMHupoBaHuE MpodeccnoHaTIbHbIX
KOMIETCHIIMM, YMEHUN 1 HABBIKOB MPOBEICHUS IKCIEPUMEHTOB, 00paOOTKU M aHaIHM3a PE3ylib-
TaTOB SKCIIEPUMEHTOB.

- 6HEAYOUMOPHAA CAMOCMOAMENbHAA Padoma, NeNb KOTOPOH — 3aKpeIIeHHUe MOTy4YeH-
HBIX 3HAHWH, MOJATOTOBKA K MPAKTHYECKUM (JIaOOpaTOPHBIM) 3aHSTHSAM, MPUOOPETCHHUE OIBITA
CaMOCTOSITENILHOM pa0OThI ¢ Pa3TMUYHBIMA UCTOUHUKAMH WH(OPMALIUH.

B y4eOHoii mporpaMMe ITUCHUILTHHBI IpeycMOTpeHo 4 moayist. Monyns 1 «OcHOBHBIE
MOHITHS W KJIacCU(UKAIVS HAHOCTPYKTYPHUPOBAHHBIX MATEPUAIIOBY» SIBISIOTCS 0Oa30BBIM IS
Bcex mocneayronmx. M3ydenne moayns 2 «TepmoanHaMruKka HAHOPa3MEPHBIX CHCTEM» 00s3aTe-
JIEH U1 JalibHerero nzydenus moayis 4 «®da3oBble paBHOBECHs B HAaHOCUcTeMax». Moaynb 3
«JlucnepcHbIe CUCTEMBI) MOXKET U3y4aThCs MapaJIIETbHO MOJYIIIO 2 U MOAYJIO 4.

CamocrosiTenbHast paboTa CTy/IEHTOB HalpaBjeHa Ha MPOPadOTKY U 3aKpETICHUE JIEKIIH-
OHHOT'O MaTepuasa, ¥ IpeJBapUTEIbHYIO MOArOTOBKY K MPAKTUYECKUM 3aHATUSM: MOATOTOBKA K
1ab0paTOPHEIM paboTaM U pelIeHHe MPAKTHYECKHUX 3a7ad 10 MaTepuaniaM MPOUIEHHBIX MOJY-
neit. OMHUM U3 PelIalouX YCIOBHA KAYECTBEHHOTO OOYUYCHHSI CTYJCHTOB SIBISIETCS UX AKMUG-
Hasa paboTa Ha JEKIUsIX.

CamocTosTenpHas 10padOTKa KOHCIEKTa JICKIIMH MPEACTaBIseT coOoi padboTy
CTYJEHTOB C MAaTe€pHalioM JIEKI[UH: CTYJCHTHI BBIMHCHIBAIOT OCHOBHBIC MOJIOKEHUS JIEKUUU U
dbopMuUpPYIOT MO HEMl KpaTKoe pe3tomMe, KOTOpoe pa3dupaeTcsi Ha MPAKTUYECKOM 3aHSTUU. Pere-
HUE MPAKTHUYECKUX 3a]a4 10 MaTepuagaM MoJyJiel MpearnoiaraeT caMoCTOATEIbHYIO0 TPOpadoT-
Ky MaTepHajioB CEMHUHApOB B XOJI€ PEUICHMs] THMOBBIX 3a1ad MoAyis. OMNbIT JesTeNbHOCTH,
c(OpMHUPOBAHHBIN TIPHU BBHIMOTHEHUH 3TUX 33aJaHUM, TPOBEPSIFOTCS MPH BBIMOJTHCHUH AYAHTOP-
HBIX KOHTPOJIBHBIX PaboT.


http://orioks.miet.ru/

ITpu paGoTe B 1aGopaTopHsaX MPAKTHKYMA CTYJEHTaM IIEpPEZ BBIIOJHEHHEM Kypca Ja-
GopaTOpHBIX PaboT HEOOXOMMMO O3HAKOMHTHCS C IIPABMIIAMH 1O TEXHHKE 0E30NacHOCTH H
CTPOro coBIIONATE B BBIIONHATE HX TPEOOBAaHHS, @ TAKKe YKasaHus IpernojaBaTens (MEKeHep-
HO-TEXHUYECKOTO IEPCOHAIIA).

IIpu 3ammre nabopaTopHOM PabOTEI CTYAEHT JAO/DKEH IOKa3aTh IIOHHMaHHE CYIHOCTH
(DU3MKO-XMMHUYECKHX SBICHMIT B SKCIIEPHMEHTATBHBIX MaTepHanax, 0ObACHUTE NOTy4EHHBIE pe-
3y/IBTaTHl U CIEJATh BEBOAEL KpoMme Toro, CTyIeHT AOMDKCH IPaBUIIPHO OTBEYATH HA KOHTPOIIE-
HBIe BOIPOCH! 10 nabopaTopHOH paGote, 6e3 MCMOTB30BAHHS KAKHX-THOO JTHTEPaTypPHBIX HC-
TOYHHMKOB ¥ TEOPETHYECKAX MAaTEPHAJIOB JIabopaTopHOH paboThl 1 Ge3 npeBapHTEIbHOM MO/r0-
TOBKH.

OnHo#t B3 GopM 06YUEHHS, TTOATOTOBKH K IPAKTHYECKOMY 3aHATHIO, KOHTPOIIBHOIH pado-
Te, OTPOCY, 3aIIATe 1a60PATOPHEIX PAGOT SBISCTCS KOHCYIbMARUA Y HPEnOOABaAMENA. [Tpeno-
JaBaTelh Pa3bACHAT KOHKPETHBIC BOIPOCH], BBI3BABIIKE 3aTPYIHEHHS, & €CITH ITOT BOIPOC 3a-
aH B KadecTBE MOMAINHEro 3amaHus, MOMOXKET I0oJ00paTh COOTBETCTBYIOIIYIO JIMTEPATYPY,
PACKPBITH TPO(ECCHOHAIBHBIN aCTIEKT PACCMATPHBAEMON IPOOTEMEL

11.2. CHereMa KOHTPOJISE H ONEHHBAHHSA

J[/I9 OIEHKH yCHEBAEMOCTH CTYIEHTOB [0 JUCLHIIIHHE HCIIONB3YETCH HAKOMHTEIbH-
GauIbHAd CHCTEMA. baylaMH OIEHHBAIOTCS: BBIIONHEHHE KaXIO0ro KOHTPOJBHOTO MEPOIpHS-
THs B ceMecTpe (B cymme 60 GaioB), aKTUBHOCTB B CEMECTpE (B CyMMe 10 6amnoB) u coaya K-
zamena (30 Gawios). [To cymme OaJuIOB BEICTAB/ISETCS HTOr0BasA OUEHKA IO MPEAMETY.

CtpykTypa ¥ Tpad¥k KOHTPONBHBIX MEPONPHATHH NOCTYICH B OPUOKC// URL:
http://orioks.miet.ru/

[onydyeHre MUHAMAIBHBIX OamoB I10 BCEM KOHTPOJIBHBIM MEPONPHSATHAM B TEUCHHE

ceMecTpa 0043aTeNBHO.
ITpu BEICTABIEHHH HTOTOBOH OLEHKH HCIONB3YeTCs MIKana, IPUBEICHHAs B Tabnmuie:

Cymma GanioB Ouenka
Menee 50 2
50-70 3
71 -85 4
86 — 100 5
PaspaGoTunku:
Jouent Uucturyra [IMT, k.T.H. @, /A.A.lpouos /
Cr. mpen. Uuactutyta IIMT i 2%1/ /H0.B.Hazapxuna/
./'.‘
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Pa6ouas mporpaMma IUCHHUIUTHHE] «DH3UKO- XMMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOBY 110
ganpasienuto moarotoskd 28.03.03 «Haromarepuanel», HanpasieHHOCTH (Tipoduimo) «HHxKe-
HepHUs HAHOMATEPUAIOBY paspaboTaHa B MIHCTHTYTe MEPCIIEKTHBHBIX MATEPUANIOB U TEXHOJIOTHH
W yTBepikueHa Ha 3acejaHdn YueHoro cosera Macturyra 30 cemtabps 2020 ropa,
mnpoTokon Ne 39

3am. gupexrtopa MHCTHTYTA / //;, L //
K.T.H., JOIEHT ] /A.B. XKenesuskosa/

JlueT corjiacoBaHuA

PaGouas mporpamma corjiiacoBaHa ¢ I[eHTpPOM MOATOTOBKH K aKKpeJUTAlUd W HE3aBHCHMOH
OIIEHKH Ka4yecTBa

Hauansauk AHOK (%/ﬁ /MM .Huxynuna /

Pa6ouas nporpamma cornacoBana ¢ 6ubmmorexod MUOT

o7

/ Jupextop 6ubnmmoTexu ﬂ/'//// /T.IL.®ununmnosa/
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