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1. OBHIVE CBEJEHUA

YuebHast pucuuruiiHa «[losmyyeHrWe W WCC/ieZiloBaHHME CBOMCTB HAHOCTPYKTYPUPOBAaHHBIX
MOJIMMEPHBIX MaTepruaoB»U3ydaeTcss B BOCbMOM CEMeCTPC.
Kypcosast pabota/KypcoBoii TpoeKT —He MpeyCMOTPEeHbI

1.1. dopma poMeXyTOYHOU aTTeCcTaluu:
3auer C OLIeHKOM
1.2. MecTo yue6HOM JUCHUTIIMHBI B CTPyKType OITOIT

YuebHast aucipriHa «[lomydeHre W McCieoBaHWe CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX
TIOJTMMEPHBIX MaTepHaioB» OTHOCUTCS K 37IeKTUBHOM YaCTH MPOrPaMMBbI.

OCHOBO# [iyis1 OCBOEHUSI IMCIATUIMHBI SIBJISFOTCS pe3y/IbTaThl 00YUeHUs T10 MpeJblIAyIeMy
YPOBHIO 00pa3oBaHMss B 4YacTW C(OPMHUPOBAHHOCTH YHHUBEpPCAlbHBIX KOMIIETEHIMM, a TaKxke
obujenpodeccHoHaNbHBIX  KOMITETEHIWM, B CJydae COBIMAJieHHs] HarpaB/ieHUHd I0rOTOBKU
TIpe/IbIAYIIero U TeKyIlero ypoBHs 00pa3oBaHUsl.

Pe3ynbTaThl 00y4eHUs 110 yueOHOU AVCLIUIIFHE MCIIO/IB3YIOTCS TIPU U3YUeHUH CIIeAYIOIUX
JUCLIMTITUH U TIPOXOXK/I€HUST IPaKTUK:

- XUMHUS ¥ TEXHOJIOTUS NTOJIMMEPHbIX KOMIO3ULIMOHHBIX MaTepUasioB U
HAaHOKOMIIO3UTOB.

- [Tpou3Bo/cTBeHHAs MTpakTHKa. HayuHo-uMccienoBaTenbckas pabora.

- [Tpou3sBo/iCTBeHHas paKTHKa. [IpeAaurioMHasi pakTHKa.

2.  1IEJIU U IVIAHUPYEMBIE PE3Y/IBTATHI OBYUEHUS 1O
MVICIUATIAHE

Lensmu W3yyeHUss  AUCLUIUIMHBL  «[losyueHMe U UWCC/ie[loBaHWE  CBOWMCTB
HaHOCTPYKTYPUPOBaHHbBIX MOJTMMEPHBIX MaTepHaiOB»SIBJISTFOTCS:

- TOMy4YUTb 3HAHUS O CTPOEHUM, CTPYKType, MeTOAax TIOJyueHusi M CBOMCTBax

HaHOCTPYKTYPUPOBaHHbBIX MOJIMMEPHBIX MaTepraoB;

- chopmupoBaTh MpodeccroHaibHble 3HAaHUSI METO/IOB OLIEHKM XUMHWUeCKOTO CTPOeHUs U

(D yHKL[MOHA/ILHOTO COCTaBa pa3/MUHbIX THUIOB HAHOCTPYKTYPHUPOBAaHHBIX IOJUMEPHBIX

MaTepHaJsos;

- HAYYUTb COBPEMEHHBbIM MeTOZaM MOJyUeHUs] U WCCeJOBaHUsl CBOMCTB 3KOJIOTHYECKU
OpPHEHTUPOBAHHBIX HAHOCTPYKTYPHUPOBAHHBIX TIOJMMEPHBIX  MaTepuasoB C 3aJlaHHbIM
KOMILJIEKCOM CBOWCTB TIpH 1epepaboTKe B U3/le/Insi U SKCIUTyaTaLyu.

- (dopmMHupoBaHUe y 00yUarOMMXCS KOMIIETEHIUH, YCTAHOBIEHHBIX 00pa30BaTe/IbHON
nporpamMmoii B cootBetctBur ¢ @I'OC BO no fgaHHON JUCLUIUIMHE.

PesysibTaToM 00yueHUs 10 yueOHOUW JUMCLMIUIMHE SIBJISIETCS OBJafieHHe O0ydaroMMucs
3HaHUSIMM, YMEHHSIMM, HaBblKAMM U OMbITOM JesITeIbHOCTH, XapaKTepU3yHIIUMU IpoLecc
dbopMHpOBaHUST KOMITETEHIIMHA W 00eCreunBarolMMU JOCTYKEHHE TIJIaHUPYEMBIX pe3y/IbTaToB
OCBOeHUs1 yueOHOU JUCLIUTIIUHEI

2.1. @®opmupyeMble KOMITeTeHLIMH, UHAUKATOPbI JOCTY)KEHUsI KOMIIeTeHL1H,
COOTHECEHHBIE C MJIAHUPYEMBIMH pe3yJ/IbTaTaMi 00yUeHust TI0 AUCLIUTIIHE:



KO]:[ H HAMMEHOBdHHE

KO]Z[ U HAUMEHOBdHHE HH/IUKATOPa

I[Inanupyemble pe3y/bTaThl

00yueHHs
KOMIIeTeHIH JOCTH)KeHHSI KOMITeTeHIINH
10 JUCIUILIMHE
1K-4 NA-TIK-4.1 Amnanusupyer u
CriocobeH OCYILIECTBISTE | AHa/i3 OCHOBHBIX HCTOUHMKOB CUCTeMaTU3UpyeT OCHOBHBIE
SKCIIEpUMEHTa/IbHbIE vHbOopMalM1 HayuyHOW M HayuHO- WCTOYHUKK WHpOpMaldd  TI0

WCC/leIoBaHus 110
TMOJIyYeHHI0, aHa/lIu3y 1
TIPUMEHEHHI0
HaHOCTPYKTYpPHPOBaHHbIX
TM0JIMMEPHBIX MaTepraioB

TeXHUUECKOU JIUTEPATYPHI JJIs
yry6/IeHHOTO M3yUeHHs B3aUMOCBSI3H
CTPOEHWUS], CTPYKTYPhI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX TIOJTMMEPHBIX
MaTepuaroB.

Na-IK-4.2

3HaHMe OCHOBHBIX METOZOB TIOTyUeHUs U
XapaKTepUCTUKU TeXHOJIOTMYECKUX
CBOWCTB HAaHOCTPYKTYPUPOBAHHBIX
II0/IMMEePHBIX MaTepuasIoB.

WJI-TIK-4.3

O060CHOBaHHbIN BBIOOP KOHKPETHBIX
TeXHUUECKUX DeIleHu py BeIbope
MEeTO/IOB TTOJTyYeHHsI U OLIEHKH CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX TOJIMMEPHBIX
MaTepuaioB C yuyeTOM yCIOBHH UX
3KCIUTyaTalyy U 06/1acTell MpUMeHeHust

Nna-rik-4.4

Bnayenuve skcriepuMeHTanbHbIMU
MeTOJ,aMH HCCJ/Ie[J0BaHUS CTPYKTYPBI U
CBOWCTB HAaHOCTPYKTYPUPOBAHHBIX
II0/IMMEPHBIX MaTepuasIoB.

npobiemMam  TO/yueHUssT U
WCC/IeI0BaHuUS
HaHOCTPYKTYpPHUPOBaHHbIX
MOJIMMEepPHBIX MaTepyaioB
-Hcnosb3yeT HayuHyI0 U
Hay4YHO-TEXHUUECKYIO
nATeparypy Jjis yraybaeHHOro
W3yueHUst B3aUMOCBSI3U
CTPOEHHUS], CTPYKTYPbI U CBOMCTB
HaHOCTPYKTYpPHPOBaHHbIX
MOJIMMEePHBIX MaTepyaioB
-TToHumaeTt npuHLMIEI cOopa
JIJaHHBIX Hay4YHOH JIUTepaTyphbl
1o npob/ieMaM B3aMMOCBSI31
CTPOEeHHUS], CTPYKTYPBI U CBOUCTB
HaHOCTPYKTYPHUPOBaHHbBIX
MOJIMMEepPHBIX MaTepural
-ITorrMaeT (hopmMymMpoBKy
OCHOBHBIX TIPUHLIUIIOB TIOMCKA U
aHa/M3a OCHOBHBIX HMCTOYHUKOB
uHpopmalu 1o npobiemMam
MOJyYeHUS] U MCCIeJOBaHUS
HaHOCTPYKTYPHUPOBaHHbIX
TMOJIMMEePHBIX MaTepyaoB
-IlpumeHsier  Ha  TIpaKTHKe
TIPUHLMITBI TIOMCKa M aHajiu3a
OCHOBHBIX HCTOYHUKOB
uHpopmarum Hay4HOM u
Hay4YHO-TeXHUUeCKOU
JIATEpaTypbl i yriy0/eHHOTro
H3y4yeHUs B3aHMMOCBSI31
CTPOEeHHUS], CTPYKTYPhI U CBOUCTB
HaHOCTPYKTYPHUPOBaHHBIX
MOJIMMEpPHBIX MaTepyasos.
-Mcnonb3yer npremMaMu
crcTeMaTu3aluu JAHHBIX
HAyuHOU JIUTEepaTyphbl 1o
npobsieMaM  XapaKTepPUCTHUKU
CTPYKTYPBI u CBOWCTB
HaHOCTPYKTYPHUPOBaHHbBIX
MOJUMEpHbIX MaTepuaaoB. -
[IpuMeHsIeT OCHOBHBIE METO/BbI
MOJyYeHUS] U XapaKTePUCTHKU
TEXHOJIOTUYeCKUX CBOMCTB
HaHOCTPYKTYpPHPOBaHHbIX
MOJIMMEPHBIX MaTeprasoB.

-I'pamoTHO yMmeeT
000CHOBBIBATh BLIOOD
KOHKDETHBIX TeXHUYECKUX

pelleHuii 1py BBHIOOpPE MeTOZI0B
MOJIyYeHHs] U OLIeHKH CBOWCTB




KO]:[ H HAMMEHOBdHHE
KOMIIeTeHIIUH

KOJI U HAUMEHOBdHHE HH/IUKATOPa
AOCTH)KEeHHUA KOMIIeTeHIIUU

I[Inanupyemble pe3y/bTaThl

00yueHHs
10 JUCIUIUIHHE

HAHOCTPYKTYPHUPOBaHHBIX
MOMUMEDPHBIX MaTepuagoB  C
y4eToM
9KCIUTyaTaLuu.

- Ucnione3yer
9KCIIepUMeHTa/IbHbIe METO/bI
XapaKTepUCTHUKU CTPYKTYPHI U
CBOICTB
HaHOCTPYKTYPUPOBaHHBIX
MOJIMMEPHBIX MaTepUasIoB.

yCII0BUI ux

3. CTPYKTYPA U COAEP)KAHUE YUYEBHON JUCIUILIMHBI/MOJYJISA

OO6111ast TPYAOEMKOCTh YUeOHOW ANUCIUIUTMHBITIO YyueOHOMY TJIaHy COCTaBJISET:

OuHasi popma oOyueHUst

3 3.e. 108

yac.

3.1.

3aHsaTUN(0YHas popma o0yueHus)

CrpykTypa yueOHOM JUCIUIUIMHEI /i 00yUarouxcs 1o BUAAM

CTpyKTypa ¥ 00'beM AMCIUIUITHHBI

KonTakTHas ayauTopHasi pabora, | CamocrosTe/bHasi pabora
yac 00y4arLIerocs, yac
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3.2. CrpykTypa yueOHOM JUCIUITMHBI /IJ1s1 00YUaroIUXCs 10 pa3/enaM U TeMaM AUCLIMTUIMHGL: (OuHasi hopMa 00yueHust)
IInanupyemsie Bujap1 yue0Ho# padoThI
(KOHTpO/IHpYyeMbIe) KoHTakTHas padora
Pe3y/IbTaThI o R = Bupb! 1 opMBI KOHTPOIBHBIX
0CBOeHHSA: E o E = %’ MeponpuATHiA', 06ecrieynBarowIye 1o
KOJ(bI) HaumeHoBaHHe pa3jiesioB, TeM; an = E g o €& 5 COBOKYITHOCTH TeKYIIMi KOHTPO/Ib
¢dhopMupyemoii(bIx) (dhopma(bI) MPOMEKYTOUHOM aTTECTALUN g ; g s g g ? :. = E ycreBaemMoCTH;
KomneTeHUuu (i) u ) =5 ii E: 3 E 2 E o (OpMBI NPOMEXYTOYHOT OKOHTPOJISA
o g 2 S8 EE R= €8 ycreBaeMoCTH
JAOCTIDKEeHHSI & E- g 8 T T = E- e 'S
KOMIIeTeHIHit b BH b = O &
BocbMmoii cemecTp
NnK-4 Jlekimsi 1 OCHOBHbIE  THIBI U KJIACCU(HKAIUsS 12 4 KOHTpOJIb TIOCEI1[aéMOCTH.
NA-TIK-4.1 HAHOCTPYKTYPUPOBAHHBIX TTO/IMMEPHBIX MaTepHUaIoB Onpoc Ha ek
NAa-11K-4.2
NJ-TIK-4.3 Jlekiiust 2 MeTozbl TIO/yYeHUs] M UCC/IeJOBaHUSI CBOMNCTB 12 4 KoHTpose nocerjaemocTy.
WA-1IK-4.4 9KOJIOTHUECKU OpPUEHTUPOBAHHBIX
HAHOCTPYKTYPHUPOBAHHbIX TIOJIMMEPHBIX MaTEPHA/IOB
Jlexrus 3 Pa3paboTKa MeTo/la TO/TyueHUsT U UCCTie/[OBaHHe 12 4 KoHTposs nocerjaemocTy.
CBOWCTB  HAHOCTPYKTYPHUPOBAHHOTO TIOJTUMEPHOTO
Marepuasa
NnK-4 JTaboparopHasi pabora Nel 12 4 KoHTpoJ/ibHast pabora: «[TonsiTne
Eﬂ'gﬁ'j; CuHres HAOCTPYKTYPHUPOBAHHOI'O MMOJIMMEPHOT'O MaTepHraJ/id HAHOCTPYKTYPUPOBAHHOTO MaTepuasa
I/Iﬁ_HK_4'3 METO/\0M 30/Ib-T€/Ib TEXHO/IOTHH Y OCHOBHBIE BH/bl HAHOMaTepHUasoB.
e Knaccuukarys HaHOMaTepyuasioB»
VITI-TTK-4.4 (rKar p
NnK-4 JlaGoparopHasi pabota Ne2 12 4 KonnokeuyMm Ne2: «MeTo/ibI ITOTyYeHus,
VA-TIK-4.1  2(npenenenue CBOWCTB HAHOCTPYKTYPMPOBaHHBIX CTPYKTypa U CBOHCTBA HAHOMATePHAJIOB.
Eﬁ-g?j; nonuMepHbix MatepuanoB Mmetogamu TI'A, ICK wu YrnepoJHele HAaHOMaTepHUasb»
o aTOMHO-CUJIOBOM MUKPOCKOIIUH
VJT-TIK-4.4 P
nK-4 JlabopatopHasi pa6ota Ne3 12 4 KosnoksryM Ne3 «OcHOBHbIE 06/1aCTH
NO-TIK-4.1

1




IInaHnupyembie

Bujbl yue0Ho padoThI

(KOHTpO/IUpyeMbIe) KonrakrHas pa6ora = Bupabi u ¢opMbI KOHTPOJIbHBIX
pe3y/bTaThbl g =
OCBOCHMS: @ ¥ =z 5 H MepONPUATHIA, 00eCIIeuHBaOIIHE 10
T : HaumeHoBaHue pa3/ie/oB, TeM; g 5 5 E é = ) E © COBOKYITHOCTH TeKYIINi KOHTPOJ/Ib
. = - < > = o X = & .
dbopmMupyemoii(bix) (hopma(b1) npomMe)xyToUHO# aTTeCTalMH = Z g E 5 B B z & g = yCIIeBaeMoCTH;
KomIeTeHyuu (i) 1 g g E = é g2 g E g E (¢opMBI IPOMEKYTOUHOTOKOHTP OIS
MH/JUKATOpPOB £ 22 | 8BS F os| &5y e ycIeBaeMocTH
JOCTH)KEHHUS = = Ea=sid:| BEE¥S O A
NA-TIK-4.2 OrnpefiesieHre KOJMUECTBEHHBIX XapaKTePUCTUK NPUMEeHeHHS] HAHOXUMUH B Pa3BUTHH
I/I,H—HK—4.3 U3yuaeMoro Ipoljecca U CBOUCTB HaHOTEeXHOJIOTUI U HaHOMAaTepHajoB»
V[-TIK-4.4 HaHOCTPYKTYPUPOBAaHHBIX ITOJIMMEPHBIX MaTepUaoB.
Eﬂ-gg?ig O06o00111eHMe cOOpaHHOM HayuyHOW U HayuHO-
A- o TeXHUUECKOW MH(OpPMaIK TI0 TeMe UCC/IeZIOBaHMUs,
00paboTKa MoTyYeHHBIX IKCIIePUMEHTATBHBIX
JTaHHBIX, TabMMUHOe U Tpadrueckoe UX ohopMIeHHEe
Bce nunpuKaTopsI X X X X
BCeX KOMIeTeHLHI
NTOI'O 3a cemecTp 36 36 24 3ayer C OLIeHKOM




3.3. Kpartkoe comep>xanue yueOGHOM AUCLATITAHBI
HaumenoBanue
Ne man pa3pesa ¥ TeMbl Copep:xaHue pa3jesa (TeMbl)
JAUCLMIIIMHBI
Pasnen1 | OcHoBHble Turbl | 1.JIoHATHe HAaHOCTPYKTYpUPOBAHHOIO MaTepuasa U OCHOBHbI®
K/acchuKarius BU/Ibl HAHOMATEPUAJIOB.
HaHOCTPYKTYpupoBa | 2 Kjpaccugukalyss HaHOMaTeprasioB 110 Ha3HaYeHHI0, KOJIMUeCTBY
HHBIX  TIOMMEPHBIX | paveperuii 1 pa3mepy YacTHIL,
MaTeprasos 3. Knaccudukanuss HaHoOMarepuasoB IO  KOTWYECTBEHHOMY
TIpU3HAaKYy.
4.Knaccuukalysi HaHOMarepyasoB [0 CTeleHU CTPYKTYPHOMH
CJI0KHOCTH.
5 Knaccudukaiyss HaHOCTPYKTYPHBIX MaTepHUasioB M0 XapakTepy
B3aVMMOCBSI3M HAHOYACTHLI.
6. [IByx6a3sucHas kiaccruuKalys HaHOpa3MepHBIX CTPYKTYP.
7.IloHsiITMe HAHOKPUCTA/UINUeCKOro Marepuasa. XapaKTepUCTHKa
MOHOKDHUCTA/I/IMYECKUX, aMOpPGHBIX ¥ HaHOKPUCTA/UIMYEeCKUX
BellLleCTB.
8.EnyHas knaccuukalys HaHOKpUCTa/UIMYeCKUX MaTepyasioB I10
CTPYKTYpe.
9.Knaccudukanusi ~ HaHOKPUCTa/UIMUeCKWX  MaTepuasoB 10
XapakTepy  pacripefie/leHUss U XMMHWUYECKOMY  COCTaBy
KPUCTaJI/IUTOB.
10. CTpyKTypa noJiMMepHbIX HaHOMaTepH1asoB.
11 INonrmep-mMaTpruuHble HAHOKOMIIO3UTHI U UX CBOWCTBA.
12. HaHoKOMIT03UTHI, coziepxxartrue MeTasljIbl W
TIO/TYTIPOBOAHUKMU.
13 MerannoHeopraHnyeckue HaHOKOMITO3UThI CO CJIOMCTOM .U C
CeT4aToUu CTPYKTYPOH.
14 MoneKkynsipHble HAHOKOMIIO3UTHI U UX CBOWCTBA.
15.¥YrnepogHbeie HAHOKOMIIO3UTBL.
16. HaHOKOMITO3UTBI C MHTE/JIEKTYa/IbHBIMA CBOMCTBAMM.
Paspen 2 | Mertogs! nomyuyenuss | 1.HaHOCTpyKTypupOBaHHbIe I10JIMMEPHbIe CUCTEMBI: COCTaB, CTPYKTYPa,
" NCClie1I0BaHWsA METOJbI MOJTyUeHH .
CBOMCTB 2CTpyKTypHasi Hepapxyss HaHOCTPYKTYpPHUPOBAHHBIX MaTepHasos.
9K0J/IOTMYeCKU 3HaHopa3MepHbIe 53/IeMEeHTbl CTPYKTYpPbl TMOJIMMEPHBIX  BOJIOKOH,
OPUEHTHUPOBAHHBIX JKUAKOKDHUCTA/VIMUECKUX TTO/ITMMEPHBIX CUCTEM.
HaHOCTPYKTypupoBa | 4 fIBneHue Kpeii3uHra.
HHBIX IMOJIMMEDHbIX 5.B]’[OKCOHOJ’IHMepr, OpraHuyeckve U1  OpraHO-HeOopraHuveCKue
MaTeprasioB HAHOCTPYKTYPHUPOBaHHbIe KOMIIO3UL[MOHHbLIE MaTepHaJIbL.
6. HaHOKOMITO3UTHBIE MEMOpAHbI 1 THPOTe/IH.
7. COBpEMeHHaH SKCIMEPpUMEHTA/IbHAA TEeXHHKA [AJId XadPaKTE€PUCTUKH
HaHOCTPYKTYPUPOBAHHBIX MOJUMEPHBIX MaTepUasoB.
Paszen 3 | Pa3pabotka MeToza | TTOMCK U aHAaIM3 HAYYHOU U HAyYHO-TEXHUUYECKOU JTUTEPATYPHI 110 TeMe

HOqueHHH u
Hcc/ieJoBaHue
CBOMCTB
HaHOCTPYKTypHUpOBa

HHOr'o Marepuajia

rccnenoBanrsi CocTaByieHNe TylaHa SKCrieprMeHTa. BeiOop 1 ocBoeHMe
OCHOBHBIX METOJUK MPOBe/IeHUs T/IAHUPYEeMBbIX IKCIIePUMeHTaTbHBIX
vccnefioBanrii. TIpoBefeHre 9KCIIepUMEHTaIbHOTO UCCIe0BaHUs 10
BbIOpaHHOM TeMe. OmipesiesieHHe KOMMYeCTBEHHBIX XapaKTePUCTHK
13y4aeMoro MpoLecca U CBOMCTB HAHOCTPYKTYPUPOBaHHOTO
MOJIMMEPHOT0 MaTepHaa. . Vicmonb3oBaHWe HaHOYaCTHL] U
HAHOK/IACTEPOB B TIPOW3BO/ICTBE TIOJTMMEPHBIX BOJIOKOH U
KOMITO3UTOB.




JIabopaTopHbIe padoThI
JTaboparo | CuHTe3 BBogHoe 3aHsATHe. Y CTHad JUCKyCCUsA II0 MaTtepuanam Jlekomu 1.
pHast HaOCTPYKTypUpPOBaH
pabota HOTO TOJINMEPHOT0
Nel Marepuasa MeTOLOM

30/1b-Te/Ib

TeXHOJIOTUH
Jlabopat@(PripejenieHue 3armmumTa 1aboparopHoii pabotel Ne 1 . ObcyxaeHue. BzarmMoorieHKa
pHas CBOMCTB KonTtponbHas pabota o teme: « Knaccubukaiys HAHOK/IaCTEPOB U
pabora HAHOCTPYKTYpUpOo | HAHOCTPYKTYP. Knaccudukaiisi HaHOCTPYKTYpPHUPOBaHHBIX
Ne2 BAHHBIX I10/IMMEepHBIX MaTepHaIoB»

[OJIMMEPHBIX

Marepua’sioB

Merogamu  ITA,

OCK wu aromHO-

CUJIOBOU

MHUKPOCKOITUU
JTaboparo | TTonyuenue u 3ammuTa nmaboparopHoii pabothl Ne 2. O6cykaeHure. B3aumoolieHKa
pHast n3ydeHve (QPU3UKO- KonmokBuym 1 Ha Temy: : «MeTozpl Oy4YeHUs, CTPYKTYpa U CBOMCTBA
pabora XUMUUECKHX CBOMCTB | HAHOCTPYKTYPUPOBAHHBIX TIOJMMEPHBIX MaTepUaaoB»
Ne3 HaHOMaTepUuasoB.

TenoBbie CBOMCTBA:

T/1aBJIeHue,

TeI0eMKOCTb,

TepMHUuecKoe

paciiipeHue

HaHOK/1aCTepOB.

PeakivoHHast

CNOCOOHOCTh

HaHOYaCTHULD»
Jlabopato | ITogroroBka K 3armmuTa naboparopHoii pabotel Ne 3 O6cy>xaenue. B3aumoorieHka
pHasi WTOTOBOMY TeCTYy KonnoksuyM Ne2 «OcHOBHBIE 00/1aCTU TIPUMEHEHHST HAHOTEXHOJIOTUH U
paboTa HaHOMAaTepUasIOB»
Ne4

3.4. OpraHu3arnus CaMOCTOSITe/IbHOM Pab0ThI 00yUarOIIUXCst

CamocrosiTenibHasi paboTa cTyJeHTa — oOs3aTesibHasi 4acTh 00pa30BaTebHOTO
Tniporiecca, HarpaB/ieHHasi Ha Pa3BUTHE TOTOBHOCTU K TIPOGeCCHOHATBHOMY U JINYHOCTHOMY
caMo00pa30oBaHMIO, Ha TPOEKTHPOBAaHHE AajbHeHIero oOpa3oBaTe/sbHOTO MapIipyTa |
ripodeccoHa/IbHON Kapbephl.

CamocTosTenlbHasi paboTa 00ydarolMXCcsl IO JUCHUIUIMHE OpraHM30BaHa Kak
COBOKYITHOCTb ay/JUTOPHbIX W BHEAyJUTOPHBIX 3aHATHM U paboT, obecreunBarommUx
YCITEIITHOe OCBOEHUE JUCLIUTIIUHEI.

AynuTopHas camocTosTe/IbHasi paboTa 00yJaroLuXcsi TI0 AUCLUTUIMHE BBITIOTHSIETCS
Ha yueOHBIX 3aHATHUSX MO, PYKOBOZCTBOM IIperoiaBaTesisl U 10 €ro 3aJjaHui0. AyauTopHast
caMmocTosiTesibHasi pabota 0OydJaroMXcsi BXOJUT B 001U 00beM BpeMeHH, OTBeJeHHOTO
yueOHbIM TJITAHOM Ha ayJUTOPHYIO pabOTy, U perjiaMeHTHPYeTCs pacluCaHueM yueOHbIX
3aHATHUH.

BHeayauTopHasi camocTosiTe/ibHasi paboTa 00yuaromxcsi — rylaH|upyeMasi yuebOHasi,
Hay4YHO-UCC/Ie[joBaTeIbCKasl, TIpakTh4yeckass paboTa 0OyvaroIuXcs, BBHITIONHsSEeMasi BO
BHEAYZIMTOPHOE BPeMs T10 3a/IaHUI0 U TTPH METOUYEeCKOM PYKOBO/ICTBE MperozaBaresis, HO




0e3 ero HeNmocpeJCTBEHHOIO Yy4YaCTWsi, paClMCaHueM Y4yeOHBIX 3aHATHA  He
perjiaMeHTHPYeTCsl.
BHeayuTopHasi camocTosiTenbHasi paboTta 00yuaroluxcsIBK/I0YaeT B cebst:
- TIOJITOTOBKY K JIEKIIMSIM ¥ JTab0paTOpPHBIM paboTam;
- U3ydeHwHe ClieldanTbHOU JIUTepaTyphl;
- M3yueHre pa3/ie/ioB/TeM, He BHIHOCUMBIX Ha JIEKIIUA CaMOCTOSITE/TbHO;
- TIOATOTOBKA K KOHTPOJILHOM paboTe 1 KOJUIOKBUYMaM;
- TIOJrOTOBKA K TECTUPOBAHMIO U 3auery.

CamocrosiTenibHasi paboTa 00y4aroIMXCsl C y4acTUeM TperojaBaresisi B (hopMe UHOM
KOHTAKTHOW pabOThl TpeayCMaTpUBaeT TPYMIOBYI0 U (WIKM) WHAWUBUAYaTbHYIO paboTy C
00y4YaroIUMUCS U BKTFOYaeT B ceOst:

- MpOBe/IeHe WHAWBU/YaAbHBIX UM TPYNMOBBIX KOHCY/JIbTALMHA 110 OT/eTbHBIM

TeMam/paszesiaM JUCLIUILINHBI;

- KOHCYJ/IbTAllMM T1I0  OpraHuv3dliiid  CAMOCTOATE/IbHOTO  H3yUeHMHA  OTAeJIbHbIX

pazzenoB/TeM,  0a30BbIX  TIOHSATHH  y4eOHBIX  JAWCLUIUVIMH  TPO(UILHOTO/PO/ICTBEHHOTO
OakanaBpuaTa, Kotopblie hopmupoBanu OIIK u I1K,

[lepeuenb  pasgenoB/Tem/, TIOTHOCTBIO WM  YaCTUYHO  OTHECEHHBbIX  Ha
CaMOCTOATe/IbHOE U3y4YeHHe C NOCIeYHIUM KOHTPOJIeM:

Bugb1 u MbI
HaumeHoBaHUe A (hop o
KOHTPOJIbHBIX =
pa3jena /TeMbl - 3
MepOoNnpUATHH g
ouCYuNAUHbY/MOOY /151, -
Ne BaAaHI/I}I AJIA CAMOCTOATE/IbHOU pﬂﬁOTLI (y‘—II/ITLIBalOTCﬂ =
BbIHOCHMMbIE Ha g
IpH NIPpOBEeJeHUH =
CaMoOCTOATE/IbHOEe >
TeKyLIero /s
u3yuyeHue [
KOHTPOJIsT)
1. MeToAbI NOJTyYeHuUs CamMocTosITeNIbHO npopaboTatsk | KpaTKuii TeKCT- 8

HaHOCTPYKTypUpoBaHH | [Ipe3eHTalii0 W HamucaTh KpaTKoe | COTMpoBOK7eHUe

BIX IOJIUMEPHBIX cornpoBoxeHue K Craliziam K IIpe3enranuu

MaTepHrasoB CO

crieliaabHBIMU

CBOMCTBaMU
3.5. IlpuMeHeHHe 37IEKTPOHHOTO 00yUYeHMUs], AUCTAHI[MOHHBIX 00pa30BaTeIbHbIX
TeXHOJIOTUH

[lpyu peanu3ali MporpaMMbl  y4eOHON AMCLUTUIMHBI BO3MOXKHO TIPUMeHeHHe
3/IEKTPOHHOTO 00YUYEeHHUsT ¥ TUCTAHI[MOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTHHA.

Peanu3arusi TIporpaMMbl  yueOHOW AMCLIMTIIMHBIC TIPUMEHEHWEM 3/IeKTPOHHOTO
oOyueHUssT M [JJUCTAHI[MOHHBIX 00pa30BaTe/NbHBIX TEXHOJOTUH  perjiaMeHTUPYeTCs
JIeMCTBYIOLLMMH JIOKa/bHBIMUA aKTaMH YHUBEpPCUTETA.

[TpuMeHsIOTCS C/leyIOIMI BapUaHT peasi3al[ii MporpaMMbl C UCMO/b30BaHUEM
90 u JOT

B anekTpoHHyr0 00pa3oBaTe/lbHYHO Cpefly, 1O He0oOXOAMMOCTH, MOTYT ObITh
TiepeHeCeHbl OT/e/IbHbIE BUIbI YUeOHOM /1esTe/TbHOCTH:

HCII0/Tb30BaHUe 00BemM BKJ/IIOUEHHE B YUeOHbIH
ucnoan3oBanve 30 u 10T > y
30 u 10T 4Jac npouecc
CMelllaHHOe JIeKIUH 36 B COOTBETCTBUU C
obyueHue nabopaTopHbIe 3aHATHS 36 pacrnucaHueM yueOHbIX
3aHITUU




4. PE3YJ/IbTATBI OBYYEHMUSA ITIOJUCLHHAIVIMHE. KPUTEPUUN OLIEHKH YPOBHAA COOPMHNPOBAHHOCTH
KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJITAHUPYEMbIX Pe3y/IbTaTOB 00yUueHHs C YPOBHSIMH C(HOPMUPOBAHHOCTUA KOMTIETEHLIUH.

YpoBHu Hrorosoe Onenka B IToka3arenu ypoBHs C(hOpMHPOBAHHOCTH
c(hopMHPOBaHHOCTH KOJINUeCTBO nATHOA/THEHOM =
o yHHUBepCa/IbHOH (-
KoMmneTeHIuu(-1) oaoB cucreme = -
100-6 . bIX) o0mmenpodeccuoHaIbHOM(-bIX) npodeccHoHaIbHOM(-bIX)
B -0a/1TbHOH 1o pe3ynb"1;aTaM KoMIeTeHMH (- KOMITeTeHIH I KoMIIeTeHIuH (-i)
cucreme TeKyIleH 1 i)
1o pe3yJbTaram MPOME)KYyTOUHOM MK-4
TeKyIenl u aTTecTanuu WUJI-TTK-4.1
NPOMEXKyTOUHOM V/I-TIK-4.2
aTTecTaruu VIJI-TIK-4.3
NA-11K-4.4
BBICOKUI OT/IMYHO/ 3HaeT OCHOBHble MeTOJbl T[IOJYUYEHUS] WU

3auTeHo (OT/IMYHO)/
3auTeHo

XapaKTePUCTUKH TEXHOJIOTUYeCKUX
CBOWCTB HAHOCTPYKTYPHUPOBaHHBIX
TIOJIMMEPHBIX MaTepHasoB.

YMeeT 000CHOBBIBaTh BHIOOP KOHKDETHBIX
TeXHAYeCKUX peleHuii TIpHU  BeIOOpE
METOZIOB TIOJIyUeHUs] M OLIeHKH CBOKCTB
HAHOCTPYKTYPUPOBAHHBIX  TOJTUMEPHBIX
MaTepuaoB C YUeToM YCJOBUM HUX
9KCIUTyaTaLyH.

Brazieet sKcrieprMeHTaIbHBIMU METOaMU
XapaKTepUCTUKU CTPYKTYPbI U CBOHCTB
HAHOCTPYKTYPHUPOBaHHBIX MOJIMMEPHBIX
MaTepuasIoB.

TIOBLIILIEHHBIA

XopoLo/
3auTeHo (Xopo1io)/
3auTeHo

3Haer (hopMynMpOBKY OCHOBHBIX
MIPYHLMIIOB TIOWCKA W aHajM3a OCHOBHBIX
HCTOYHUKOB MHGOPMAIUU MO MpobieMaM
MOy YeHUst U HCC/ieIOBaHUS
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HAHOCTPYKTYPUPOBAHHBIX  TTOJTMMEPHBIX
MarepuaaoB

YMeeT  TIpUMEHHUTb  Ha  TPaKTHKe
TIPUHLMITBI TIOMCKA M aHa/M3a OCHOBHBIX
WCTOYHUKOB WH(OpMaLUKU HayyHOH U
HayYHO-TeXHUUECKOM  JIUTepaTypbl A
yriy6/ieHHOTO  W3y4YeHHWs  B3aUMOCBSI3H

CTPOeHHs,  CTPYKTYpel ¥  CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX TOJMMEPHBIX
Marepua’soB.

Braseer mpreMamu crcTemMaTHA3alid
JlaHHBIX HayUHOU JIUTepaTyphl 110
npo6JieMaM XapaKTePUCTUKH CTPYKTYPbI U
CBOMCTB HAaHOCTPYKTYPHUPOBaHHBIX
T10JIMMEPHBIX MaTepHasioB.

0a30BbIi

yIOBJIETBOPUTE/TBEHO/
3a4yTeHo
(ynooByeTBOpUTENTHHO)/
3aUTeHO

OG6yuaroruics:

- [IeMOHCTPUPYET TeOpeTUUeCKHe 3HAHUS
OCHOBHOT'O yuebHOro MaTepuaia
JUCLIUIIMHEL B 00beMe, HeoOXOAUMOM [jist
nJanbHeumrero ocsoerus OITOIT;

- C HEeTOYHOCTSMH H3/1araeT TPHHATYIO B
HAHOTEXHOJIOTUH TEPMUHOJIOTHIO;

3HaeT OCHOBHBIE 3TAITbl Pa3BUTHS
HAHOTEXHOJIOTUU;

[loHHMMaeT TiepCrieKTUBbI Pa3BUTHS
TeXHOJIOTUY TTPOU3BO/ICTBA HAHOMaTePUAJIOB,;
- [IeMOHCTPUPYeT (parMeHTapHble 3HAHUS
OCHOBHOW  yueGHOH  JUTepaTypel IO
UCLIUTUINHE,;

OTBeT OTpakaeT 3HaHMs Ha 6a30BOM ypOBHE
TEOPeTUUECKOI'0 U IPAaKTUYeCKOr0 MaTeprasa

HU3KUH

HEYAOBJ/IETBOPUTE/IbHO

Ob6yuarowjutica:

- JIeMOHCTpUpYeT hparMeHTapHbIe 3HAHUSI TEOPETUUYECKOT0 M ITPAKTUYECKOT'0 MaTepPHUaJl, IOMYCKAeT
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/
He 3aUTeHO

rpyOble OIIMOKY TIPH €T0 U3/I0KEHUH Ha 3aHATHUSX U B X0/ie TPOMEXXYTOUHON aTTeCTarluy;

- UCIBITHIBaeT Cepbé3Hble 3aTPYJHEHMs B IPUMeHeHUY TeopeTHUYeCcKuX 0I0KeHUH MPU pellleHuH
TIPAaKTUUeCKUX 3a/jau podeCcCUOHaNbHON HAlTPaBIeHHOCTU CTaHIaPTHOTO YPOBHS CJIOKHOCTH, He
BJIa/leeT He0OXOAUMBIMHU JIJIS1 3TOTO HAaBBIKAMU U TIPUEMaMU;

—  OTBET OTP&)KAeT OTCYTCTBUE 3HAHUM Ha 6a30BOM YPOBHE TEOPETUYECKOT0 U MPaKTUYeCKOr0 MaTepuasa

5.

OIIEHOYHBGIE CPEJICTBA JIJ/ISI TEKYIIET'O KOHTPOJI1 Y CIIEBAEMOCTHU U ITIPOMEXYTOUYHOM
ATTECTAIIMU,BK/THOYASI CAMOCTOATE/IBHYIO PABOTY OBYUYAROIIINXCHA

[Ipu mpoBeJjeHWM KOHTPOJISI CaMOCTOSITe/TbHOW paboThl 00YYaroIIMXCsl, TEKyIlero KOHTPOJSI W TIPOMEXKYTOUHOM aTTecTalid 1Mo yueOHOMH
mucuuniHe«IlonvmepHble MaTeprass! Jisl IPOM3BO/ICTBA YIIAKOBKU U MOMUrpadrUyecKoi NMPpOAYKLMU» [IPOBepsieTCsl ypOBeHb C(POPMUPOBAHHOCTH Y
00y4JaroImyxcst KOMIeTeHIUH 1 3aTyIaHUPOBAaHHBIX Pe3y/IbTaTOB 00yUeHHs 110 AMCIUTUIMHE, YKa3aHHbBIX B pa3ziesie 2 HACTOsIIel MPOrpaMMBl.

5.1.

@DopMbI TEKYLLETO KOHTPOJIS YCIIeBaeMOCTH, MMPUMePbl TUTIOBBIX 3aJjaHUIA:

Ne

DopMbI TEKyLIero KOHTPOJIA

IIpuMepsbI TUNOBBIX 3afAHUH

1 3arura 1abopaTopHbIX paboT 1. HasoBure U faliTe XapakTepUCTUKY (U3MUeCKIX MeTO/|0B M0/IyUYeHUs] HAHOCTPYKTYPHUPOBaHHbIX
IO/IMMEePHBIX MaTepyasoB.
2. llepeynCIUTh XMMHUECKHE METO/bI CUHTe3a HAaHOCTPYKTYPHUPOBaHHBIX ITOJIMMEPHBIX
MaTepua’soB.
3. Ha3oBurte HaHOpa3MepHbIe 371eMeHThI CTPYKTYPbI [T0JIMMePHBIX BOJIOKOH U
JKUKOKPUCTA/ITNUECKUX TTOJTUMEPHBIX CUCTEM.
4. Ha3oBuTe U JjaiiTe XapaKTePUCTHUKY TEXHOJOTMUECKUX CBOMCTB HAHOCTPYKTYPUPOBaHHBIX
MOJIMMEPHBIX MaTepuasoB.
5. /[laiiTe XapakTepHCTUKY Ae(OopMaLlMOHHBIX CBOMCTB Pa3/IMYHbIX TUTIOB HAHOCTPYKTYPHUPOBAHHBIX
MOJIMMEPHBIX MaTepHasoB.
6. Ha3oBure u jjaiiTe XapaKTepUCTHKY 371eMEHTOB HAHOCTPYKTYPhI IIOJIMMEPHBIX MaTephasioB.
2 Temb! npe3eHTalyit 1. OcHOBHbIE MeTO/Ibl BU3ya/lr3aljii HAHOCTPYKTYPUPOBaHHbIX IIOJIMMEPHBIX MaTepHasIoB.

2. MeToApl 1o1ydyeHus OJIMMEePHbIX HAHOKOMITIO3UTOB Ha OCHOBE TIPUPO/IHBIX OPraHOT/IMH.
3. HaHocTpyKTypupOBaHHbIe OpraHO-HeOpraHuuecKue Mo IMMepHbIe MaTepyasbl.

4. MeTozp! 110/1yYeHHs] HAHOCTPYKTYPUPOBaHHbIX MIO/IMMEPHBIX MaTepuasioB Ha OCHOBe
OuoerpajupyeMbIx MOTUMEPOB.

5. MeTogp! MoAvUKaMY TTOJIMMEPHBIX MaTepPUasoB YIJepOJHBIMA HAHOCTPYKTYpPaMHU.
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Ne

DopMbI TEKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

KosnokBuym Nel

W

©ENPw!

[ToHsTHe HAHOCTPYKTYPHUPOBAaHHOT'O ITOJIMIMEPHOT0 MaTepHrasia i OCHOBHbBIE BUJIbI
HaHOMaTepHaJsoB.

Knaccudukarysi HaHOMaTepHrasoB 10 Ha3HaueHU0, KOJTMYeCTBY U3MepeHHH 1
pa3Mepy YacTHLI.

Knaccudukaryss HaHOMaTepHasoB Mo KOJTMYeCTBeHHOMY TIPU3HAKY.
Knaccudukaripst HaHOMaTeprasoB 10 CTeTNleHH CTPYKTYPHOMU CJIOXKHOCTH, TI0
HaHO0A3MUCy U TOIMOJIOTHH.

HaHokpucTanimueckre MaTeprasbl ¥ X KIacCU(UKALWs TI0 CTPYKTYPe.
[TouMep-MaTpuuHble HAHOKOMITO3UTHI.

HaHOKOMMO3UTBI, COZieprKalliyie MeTasuTbl WU TTOJTYTTPOBOAHUKH.
MerTasuioHeopraHi4eckrie HAHOKOMIIO3UTBI C CEeTYaTON CTPYKTYPOH.
MerasnoHeopraHuueckrie HAHOKOMITO3UTBI CO CJIOUCTON CTPYKTYPOH.

10 Monexy/isipHble HAaHOKOMITIO3UTBI.
11. HaHOKOMITO3UTBI C UHTE//IEKTya/IbHBIMA CBOMCTBAMM.

Kosnoksuym Ne 2

1 ,Z[aﬁTe XdPAKTEPUCTUKY B3dMMOCBA3U COCTABA U CBOMCTB HAaHOCTPYKTYPHPOBAHHBIX MOJIMMEDHBIX
MaTrepuasos.
2 Ha3oBuTe MeTO/Ibl UCCIIe[JOBAHUSI CTPYKTYPhI M CBOMCTB HAHOCTPYKTYPUPOBaHHBIX MOJIUMEPHBIX
MaTepurd/ioB.
3Ha30BUTe OCHOBHBIE THIIbI HAHOCTPYKTYPHPOBAHHBIX IMOJIMMEPHBIX MaTePHa/IOB.
5 Ha3zoBuTe oCcHOBHBIE 0071aCTH TPUMEHEHUS HAHOCTPYKTYPHUPOBAHHBIX MTOJIMMEDPHBIX MaT€PUAJIOB .
5 Ha3oBuTe OCHOBHBIE HarpaB/IeHUs] KCC/Ie[JOBAHUH B 00/1aCTH TIO/TyYeHHsT
HaHOCTPYKTYPHUPOBAHHBIX MOJIMMEPHBIX MaTeprasoB.
6.YHuBepcasbHbIe YrepogHble HAHOMAaTepuasbl JJ1s1 MeIULIMHbI U UH)XKEeHePUH.
7. [TonyyeHuve 1 CBOKCTBA HAHOMIOPUCTBIX YT/IEPOJHBIX MaTepUasoB.
8. [TonmyuyeHre HAHOCTPYKTYPUPOBaHHBIX MOJIMMEPHBIX MaTepraioB METOIOM Kpel3UHra
9. dynnepeHcoiepsKalllie CTPYKTYPhI U 00/1aCTU UX TTPUMEHEeHUsI.
10. I[TonyueHre nosviMep-MaTpUYHBIX HAHOKOMITO3UTOB
11. CBoiicTBa ¥ 00/1aCTH IPUMEHEHHST YT/IEPOHBIX HAHOTPYOOK.

TECTI/IpOBaHI/Ie 110 MaTepHra/iaM HEKLII/Iﬁ

WTtoroeoe TecTupoBaHue
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Ne

DopMbI TEKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

[ToHsAATME HAHOCTPYKTYPHUPOBAHHOTO [10JIMMEPHOI0 MaTeprasia U OCHOBHbIE BU[bl
HaHOMaTepuasoB.

Knaccugukaiys HaHoMaTepranoB 110 Ha3HaYeHUI0, KOJIMYeCTBY M3MepeHUH U
pasmepy 4acTu.

Knaccugukaiys HaHOMaTepranoB 10 KOJIMUeCTBEHHOMY IPU3HaKYy.
Knaccudukarys HaHoMaTepyanoB 10 CTereHU CTPYKTYPHOM CJI0)KHOCTH, TI0
HaHO0A3MUCy U TOIMOJIOTHH.

HaHokpucTranimueckre MaTepyanbl U UX KjacCU(UKaLus o CTPYKType.
[TomMmep-MaTprUyHble HAHOKOMIIO3UTHI.

HaHokommo3uTsl, coziepkalijye MeTasulbl WK MOTYTIPOBOJHUKH.
MertanioHeopraHryeckrie HAHOKOMITO3UTbI C CeTYaTON CTPYKTYPOM.
MertannoHeopraHuueckrie HAaHOKOMITO3UTBI CO CJIOUCTOM CTPYKTYPOH.

. MonekynsipHble HAHOKOMITO3HUTHI.

. HaHOKOMITO3UTBI C UHTE//IEKTYa/IbHBIMU CBOMCTBaMU.

. O0111as XapaKTepUCTHKA YTJ/IePOIHBIX HAHOCTPYKTYP .

. [TonyueHvie u cBOKCTBa HAHOA/IMA30B.

. @ynnepensl. CTpoeHHe U XUMUUeCKHe CBOMCTRBA.

. ®ynepeHcoep)kallje CTPYKTYPbl M 00/1aCTH UX TIPUMEHEHHUSI.

. ATOMHasi CTPyKTypa yTJiepOJHbIX HAHOTPYOOK.

. Mopdonoruueckue CTpyKTYpPbl YI/IEPOAHBIX HAHOTPYOOK U UX CBOMCTBA.

. [lyroBoii CHTe3 yTepoHbIX HAHOTPYOOK.

. JIa3epHbIl CHHTE3 yIJIepPOJHBIX HAHOTPYOOK.

. CuHTe3 yr/1epo/IHbIX HAHOTPYOOK MeTOJ0M MIMPOJIK3a YT/IeBO[0OPO/IOB.

. MeTo/ibl OUMCTKH YT/IEPO/IHBIX HAHOTPYOOK.

. CBoiicTBa 1 00/1aCTV TIPUMEHeHUsI YTIePOAHbIX HAaHOTPYOOK.

. ATomHast u Mopdosioruueckasi CTpyKTypa yrjiepo/iHbIX BOJIOKOH.

. O011as XapaKTepyUCTHKa U CBOMCTBA YTJ/IePO/IHBIX HAHOKOMITO3UTOB.

. IIpumeHeHHe yriepoAHbIX HAHOMATEPUA/IOB B 3/IEKTPOHMKE U CBEeTOTeXHUKE.
. [IprMeHeHue yriepoiHbIX HAHOMAaTepHaaOB B MUKPO3JIEKTPOHMKE, MeXaHUKe U

OIITHKe.

. Obs1acTv MpUMeHeHHs1 YT/IePOAHBIX HAHOBOJIOKOH, HaHOCGhep ¥ MHOTOCTEHHBIX
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Ne DopMBbI TEKYIlero KOHTPOJIA

IIpuMepsI THIIOBBIX 3aaHUI

28.
29.
30.
31.
32.
33.
34.
35.
36.

HaHOTPYOOK.

YHuBepcabHbIe yTIepo/iHble HAHOMaTepUasIbl AJIs1 MeAULIUHBI U MHXKeHEePUH.

OO61ye peJicTaB/IeHUsI O HAHOTIOPUCTBIX MaTeprasax.

Mopdosiornueckas CTPyKTypa HAaHOTIOPUCTBIX MaTepHasIoB.

[TosyueHWe U CBOMCTBA HAHOTIOPUCTBIX YTI€POJHBIX MaTepHAJIOB.

OO61Me pefCcTaB/ieHust O Kpel3uHre T0JIMMepOB.

[TosyueHHe HAHOCTPYKTYPHUPOBaHHBIX MOMMEPHBIX MaTepHajioB METO[OM Kpel3uHra
MeTo/ibI TIOJTyYeHHst TIOTMMEPHBIX HAHOMAaTepHaJIoB.

[TonyueHue HaHOMaTepHasIOB.30/Ib-T'e/Ib METO0

OKomoruueckye mpobsieMbl TIOTyYeHusI U TPUMeHeHHs] HAHOMaTepHasioB.

5.2. Kpurepum, LIKasbl OLeHUBaHUS TEKYIL|Ero KOHTPOJISL yCIIeBaeMOCTH:

HaumenoBaHue
OIIEHOYHOI'0 IITkanbI OLleHNBaHHUSA
(K(fl[:;gﬁ;]:;o_ Kpurepuu oneHrBaHus
100-6a1n1bHas IIaTudanibHas
OIl€HOYHOT'0 CUCTeMa CUCTeMa
MepOIpHSITHA)
Tect 3a BBITIOJIHEHHE Ka)KAOTr0 TeCTOBOTO 3a/laHUsl UCIILITYEMOMY BBLICTABJISIIOTCSI OL[eHKH B 5 85% -
3aBUCUMOCTH OT TPOLIEHTA MPaBU/IbHBIX OTBETOB: 100%
«2» - paBHO Ui meHee 40% 4 65% -
«3» - 41% - 64% 84%
«4» - 65% - 84%
«5» - 85% - 100%
3 41% -
64%
2 40% u
MeHee
40%
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5.3. IIpomexyTouHas aTTecTaLys:

d)opMa HpOME)KyTOqHOﬁ TunoBbie KOHTPOJ/IbHbIE 3a/IaHUA U HHbIE€ MdTePHaJ/IbI
aTTecTanuu JJIsl IPOBe/IeHNsI POME)XXYTOUYHOH aTTeCTaIMu:
3auer: Bapuanr 1:
B yCcTHOW ¢opme 1o OGusertam, | 1. [ToHsITHE HAHOCTPYKTYPHUPOBAHHOTO MOJIMMEPHOTO MaTepyaia i OCHOBHbIE BU/Ibl HAHOMATePUAJIOB.
BK/TIOYAIOILM 2 BOTIPOCa 2. O611jast XapaKTepUCTHKA M CBOMCTBA yT/I€PO/IHBIX HAHOKOMITO3UTOB.
Bapuanr 2:

1. Knaccudukanyss HaHoMaTepyanoB 110 Ha3HaUeHUI0, KOJIMYEeCTBY U3MEPeHU U pa3Mepy UacTHL].
2. Mopdonorryeckasi CTpyKTypa HaHOIIOPUCTBIX MaTepUarsoB.

Bapuanr 3:

1. IlomMmep-maTpyyHble HAHOKOMITO3UTBI.

2. [TosyuyeHvie HAHOCTPYKTYPHUPOBAaHHBIX MTOJIMMEPHBIX MaTepUaOB METOJOM Kpeu3uHra.

5.4. Kpurepuw, IKasibl OL[eHUBAHUATIDOMEKYTOUHOM aTTeCTal[uu yueOHOM AUCLIATITMHBI/MOTY IS

dopmMa NpoMeXyTOUHOM
P P y IIIKa/1bI OLeHUBAHUSA

aTTecTaruu K
WTEpPHH OIleHMBaHUS
HaumeHoBaHHe OL|eHOYHOI'0 puTep . 100-6a1bHas IaTuba/IbHaA
cpejcTBa cucrema cucremMa
3auer B ycTHOM (hopMe TI0 OuieTam OOyuaroruics: 5

- JleMOHCTpUpYeT 3HaHUs OTJTMYAIOLeCs r1yOUHOM u
Co/lep>KaTe/IbHOCTBbIO, [laeT TIOJ/IHBIM KCUeprbIBAIOIIUM OTBET, KakK Ha
OCHOBHBIE BOTIPOCHI OW/IeTa, TaK U Ha ZIOTIO/THUTE/TBHBIE;

- CBOOOZHO B/ajieeT HayYHLIMY MTOHATHSIMU, BEI€TANUAIOT 1 BCTYIIAeT B
Hay4HYIO JUCKYCCHIO;

- crocobeH K WHTerpaliM 3HAHWN 10  OMpe/ieIeHHON — TeMe,
CTPYKTYPUPOBaHUIO OTBeTa, K aHaau3y TIOJ0XKEeHUM CyIecTBYIOIINX
TeopUid, HayYHBIX IIKOJI, HallpaB/IeHHH 110 BOTIPOCY Owsiera;

- JIOTMYHO W [[0Ka3aTe/IbHO PACKPHIBAET Mpob/eMy, MpeZ/IoXKEeHHYI0 B
ounere;

- CBOOOZHO  BBITIOJIHSIET  TPAKTWYEeCKWe  33/IaHWs  TIOBBIIIEHHOW
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dopMa NpoOMEeXyTOUHOH
aTTecTanun

HaumMeHoBaHHe OLIEHOYHOT0
cpeacTBa

Kputepun onieHMBaHuA

IIxanbl oLjeHMBAHUA

100-6a/11bHas
cucreMa

IIarubanisHas
cucTemMa

CJIO’KHOCTH, NPeJyCMOTpeHHbIe IIPOrpaMMOH, [JeMOHCTPUPYET CUCTEMHYHO
paboTy C OCHOBHOM | [OTIO/THUTE/TEHOM JTUTEPATYPOM.

OTBeT He COJepKUT (aKTUUeCKUX OLIMOOK M XapaKTepu3yeTcs TTyOHHOH,
TIOJTHOTOH, YBEPEHHOCTBIO CY)K[eHUH, WIIIOCTPUpPYeTCsl IpUMepamMy, B TOM
yKc/e U3 COOCTBEHHOM MPAKTHKH.

OO6yyaroruiics:

- TOKa3bIBaeT /JOCTAaTOYHOE 3HaHWe yueOHOro MaTepuasa, HO [IOMyCKaeT
HeCyIlleCTBeHHble (haKTHUeCKHe OIIMOKH, KOTOpble CIOCOOeH HWCIIPaBUTh
CaMOCTOSITeNTbHO, Gy1aroZjapsi HaBO/SAIIEMY BOTIPOCY;

- He/IOCTaTOYHO pacKpbITa MpobjiemMa o oZIHOMY M3 BOTIPOCOB Ou/ieTa;

- HEe/IOCTaTOUHO JIOTUYHO TIOCTPOEHO U3/I0)KEHHE BOIIPOCa;

- YCIIeIIHO BBIMOJIHSAET MPeAyCMOTPEHHBIE B MpOrpaMMe TPaKTHUeCKue
3aflaHusl CpefiHel CJIOKHOCTH, aKTMBHO PaboTaeT ¢ OCHOBHOM JIMTepaTypoH,
- [IeMOHCTPUPYET, B IIeJloM, CHUCTEeMHbI TIOAXOZA K pEIIeHHIO
MpaKTUYEeCKUX 3a/jau, K CAMOCTOSITE/IbHOMY TIOTIOJTHEHUIO U OOHOB/IEHHIO
3HaHWM B XOZie JajbHeiiied yuebHoW paboThl W TipodeccroHaTbHOR
JIeATeTbHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, CO/iep)KaHWe Ouiera, WMEITCs
HETOYHOCTH TIPY OTBETE Ha JOTOJTHUTE/TbHbIE BOMPOCHI.

OO6yyarormuiics:

-  TOKa3plBaeT 3HaHUS  (parMeHTapHOTO  XapakTepa, KOTOpbIe
OT/INYAIOTCS TIOBEPXHOCTHOCTBIO U Masiol Co/iepKaTe/IbHOCTBIO, [IOMyCKaeT
¢akTrueckuie rpyobie OMMOKY;

- He MOXeT 00OOCHOBAaTh 3aKOHOMEPHOCTH W TIPUHLUIMBIL, OOBSICHUTH
(bakTel, HapylleHa JIOTMKAa W3/I0)KeHHUs], OTCYTCTBYET OCMbICJIEHHOCTb
TIpPeJCTaB/IsIEMOT0 MaTepuana, MpejCTaB/IeHrs 0 MEeXXIPeAMEeTHBIX CBSI35IX
ca0ble;

- CrIpaBisieTcst C BBITIO/THEHHEM NPaKTUYeCKUX 3a/laHNH,
Npe/lyCMOTPEHHBIX TIPOrPaMMOM, 3HaKOM C OCHOBHOW JMTepaTypoH,
PeKOMeH/]0BaHHOW TIPOrpaMMOH, JOMYCKaeT MOTPeIIHOCTA W OLIMOKH Tpy
TEOPeTUYeCKUX OTBETAX U B XO/Ie NMPAKTHUECKOU paboTHI.
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dopMa NpoOMEeXyTOUHOH

IIxanbl oLjeHMBAHUA

arTecTaluu
HaumeHoBaHHe OL|eHOYHOI'0 Kputepu ouenusanus 100-6 TaTu6
d/I/IbHaA ATUOA/I/IbHAA
cpeacrBa cucremMa cucTreMa
CopepkaHue 6OuieTa pacKpbiTo €1ab0, UMEIOTCS HETOUHOCTH TIPU OTBETE
Ha OCHOBHbIE W [IOTIOJIHUTE/IbHBIE BOMPOCHI OuWeTa, OTBET HOCHUT
Penpo/yKTUBHBIN Xapakrep. HeyBepeHHO, C OOJBIIMMH 3aTpPyAHEHUSIMU
peliaeT MpakTHYeCKWe 3a[aud WIM He CIpaBIsAeTcs C  HUMH
CaMOCTOSITENBHO.
OOyuatommuiics, 00Hapy>KMBaeT CyIIeCTBeHHbIe TMpo0esibl B 3HAHUSIX 2

OCHOBHOTO yueOHOTO MaTepuasa, [OIMyCKaeT TPUHLMITHAIbHbIE OMIMOKA B
BBIIOJIHEHWY T1pe/lyCMOTPEHHbBIX TPOrpaMMOi NpaKTUUECKUX 3a/JaHUM.

Ha 60sb111y10 4acThb JOMO/IHUTE/IBHBIX BOIPOCOB 110 COZlep>KaHUI0 SK3aMeHa
3aTpyHseTCs AaTh OTBET WM He JlaeT BePHBIX OTBETOB.
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5.5. Cucrema OL|eHMBaHHUs pe3y/JbTaTOB TEKYIero KOHTPOJIsL ¥ IPOMeXXYTOUHOM
aTTeCTalyH.

O1leHKa 10 AUCLUTUIMHE BBICTAB/IsIeTCsI 00yUaroIieMycst C y4éTOM pe3y/IbTaToOB TeKyllel 1
IIPOMEe)KYTOUYHOM aTTeCcTaljuH.

dopma KOHTPOJIs 100-6anbHas cucreMa ITaTubanIbHasA cucTeMa
Texy1yii KOHTPOJIb:
- 3aiuTa J1abopaToOpHBIX paboT 2-5
- KonrposnbHas paboTa 2-5
- Konnoksuym 2-5
TectupoBanue 2-5
IIpomexxyTouHas aTrrectanys OT/IMYHO
(3auer) XOpOIII0
Hroro 3a cemecTp 3auer y/IOBJIETBOPUTELHO

HEY/IOB/IETBOPUTE/ILHO

6. OBPA3OBATE/IbHBIE TEXHOJIOI'TU

Peanu3aijusi mporpaMmbl TpeyCMaTpUBaeT KCIIOIb30BaHKWE B TIpoIiecce 00yueHust
C/IeIyOIMX 00pa30BaTe/IbHbIX TeXHOIOTHI:
- TPYIIIOBBIE UCKYCCHU;
- TIperoZiaBaHue AUCIUIIMHBI HA OCHOBE Pe3y/IbTaTOB HayUHbBIX UCC/IeJOBaHUIH
- JTUCTAHI[UOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH;
- WCMO/b30BaHNEe Ha JIEKIMOHHBIX 3aHATHSX BHEOMAaTepyuasioB MW  Har/IsagHBIX
T10CO0OMI;

7. ITPAKTUYECKAS ITOAI'OTOBKA

[lpakThueckass TIOATOTOBKA B paMKax yueOHOW AWMCLMIUIMHBI peanu3yeTcsi TpU
NPOBeJIeHWH  TPaKTUUeCKUX  3aHATUM, CBS3aHHBIX C OyjAymied  mpodeccrHoHanibHON
JleATe/IbHOCTBIO, @ TaKXKe B 3aHATUSIX JIEKLMOHHOI'O THIIA, TOCKO/IbKY OHM IpeJyCMaTpUBalOT
repesiauy y4yebHOW WHGOpMaLMu 0OyYaroIMMCsi, KOTopasi HeoOXouMa it TIOC/IeJyFOIero
BBITIO/IHEHHS TTPAaKTUYeCKO paboThlI.

8. OPI'AHM3AIIA OBPASOBATEJ/IBHOI'O ITPOLIECCA JJI5 JIUI, C
OI'PAHMYEHHBIMUA BO3MOXHOCTAMMU 3J0POBbSA

[Tpy 0OyuyeHHU JIUI] C OTPaHUUYEHHBLIMM BO3MOYKHOCTSIMM 3[I0POBbsSl M WHBA/IN/OB
WCTIONB3YIOTCSL TIO/IXO0/bI, CIIOCOOCTBYHOIME CO3aHui0 Oe30apbepHOi 00pa3oBaTe/bHOW CpeJibl:
TeXHO/IOTHU AuddepeHIMAIMKM U UHAUBUIYAJbHOTO 00yueHus, PUMEHEHHEe COOTBETCTBYIOLUX
METOJUK MO0 paboTe € WHBaJWAAMH, WCIOIb30BaHWE CPEJCTB AUCTAHI[MOHHOTO OOIIeHws,
TIPOBE/IEHHE JIOTIONTHUTE/ILHBIX WHUBHAYa/TbHBIX KOHCY/IbTAllUH MO W3y4YaeMbIM TE€OPETHUECKUM
BOTMIPOCAM M TPAKTUYECKHUM 3aHATUSM, OKa3aHWe TIOMOIIM TPU TMOATOTOBKE K TPOMEXYTOUHOMH
aTTeCTallyH.

[Tpu HeoOXoaMMOCTH pabouast MporpaMma AUCLIATIIMHBI MOXKeT OBITh a/lariTHPOBaHa
asisi obecrieueHrst 0Opa30BaTeNbHOrO TIpoIiecca JIMIlAM C OrpaHWMYeHHBIMH BO3MO>KHOCTSIMH
3[I0POBbS, B TOM UKCJIe JI/Is IMCTAHI[MOHHOTO 00yueHusl.

YueOHble U KOHTPOJIbHO-U3MEPUTE/IbHbIE MaTepHasbl TPeACTaB/ISIOTCS B (opMax,
JOCTYTHBIX /I U3YUEeHHUs] CTYZEeHTaMH C 0COObIMU 00pa30oBaTe/IbHbIMM MOTPEOHOCTSIMH C YUETOM
HO30/I0TMUYECKUX TPYII UHBATU/OB:
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J171s1 TIOITOTOBKY K OTBETY Ha MPAKTUUeCKOM 3aHSATHH, CTY/IeHTaM C OrpaHUUeHHbIMU
BO3MO)KHOCTSIMU 3/10POBbsI Cpe/iHee BpeMsl yBeJMUMBaeTCsl 110 CPaBHEHUIO CO CPeIHUM BpeMeHeM
TIOATOTOBKH OOBIYHOTO CTY/I€HTA.

[ CTy#eHTOB C WHBAJUAHOCTBIO WM C OrpPaHWUYEHHBIMU BO3MOXXHOCTSMHU
3710pOBBsi JOpMa MPOBeZIeHUsI TeKYILel 1 MPOMEeXXYTOUHOW aTTeCTal[i YCTaHABIMBAETCS C yUETOM
WH/IUBHU/ya/IbHBIX TCUX0(H3UUIecKuxX 0ocobeHHOCTel (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTepe, B GOpMe TeCTUPOBaHUS U T.I1.).

[Tpome)xyTouHasi aTTecTtalusi MO AWCLUIUIMHE MOXKET TPOBOAUTHCS B HECKOJIBKO
sTarioB B (opme pyOe)KHOrO KOHTPOJISI TIO 3aBepIIeHHI0 M3YYeHHUs OT/e/NbHBIX TeM
gucturivHeLIIpy  HeoOXOAMMOCTH CTY[eHTy TIpe[oCTaB/sieTCsl [IOTIONIHUTEe/IbHOe Bpems IJist
MIOJTrOTOBKU OTBeTa Ha 3aueTe WU 5K3aMeHe.

Jns ocyllecTB/ieHWsT TIpOLieAiyp  TeKyllero KOHTPOJSI ~ YCIeBaeMOCTH U
MIPOMEXXYTOUHOM aTTeCTaL[ 00yUaroIuXcsl CO3/Jat0TCsl, TIPH HeoOX0ANMOCTH, HOH/BI OLIEHOYHBIX
Cpe/CTB, a/lalTUPOBAHHBIE [JIsl JIUL] C OTPaHUUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbSI U T103BOJISIFOLLIE
OL|eHWUTh JOCTVDKeHHe WMH 3allIaHMPOBAaHHBIX B OCHOBHOM 00pa3oBaTenbHOW IpOTrpaMme
pe3y/nbTaToB 00yueHUsi U ypOBeHb C(OPMHPOBAHHOCTH BCEX KOMIIeTeHLMM, 3asiBlIeHHbIX B
obpa3oBareyibHOI ITpOrpamMme.

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHHAITI/INHBI
/MOAYIA

XapakTepuCTHKa  MaTepuasibHO-TEXHUYeCKOro  obecrieueHusi  JUCLIATUIMHBI
cootBetcTBYyeT TpeboBanusmu PI'OC BO.

MarepuanbHO-TexHHUeCKoe — obecrieueHre  JUCLMIVIMHBI TIpU  O0y4YeHHH C
WCTIO/Ib30BaHNeM TPAJULIMOHHBIX TEXHOJIOTUM 00yueHUs.

HanmeHoBaHHe yueOHBIX ayAUTOPUI, 1ab0paTOpUH, OCHaIeHHOCTh YYe0HbIX ayJUTOPHUH, 1a00paTopuii,

MacCTepCKHX, 0M0/IN0TEeK, CIIOPT3a/I0B, IOMEIeHHIH MacCTepCKHX, 0H0/IH0TEK, CIOPTHBHLIX 3a/I0B,

AJIsI XpaHeHHsI ¥ PO(PHITaAKTHYECKOT0 TIOMeEIIeHHH /IS XpaHeHHsI M IPO(HUIAKTHYECKOT0
00CTY)KMBaHHSA Y4e0OHOr0 000py/JOBaHHUS U T.II. 00C/Ty)KMBaHHsA y4eOHOr0 000py/J0BaHHUSA U T.II.
119071, r. MockBa, Mansbii Kanyxckuu nepeyJsiok, Aom 1, crpoenne 4, ayn.4220
YyebHasi ayauTOpHsl JIEKLMOHHOIO THMA  [iist e CroJ npenofjaBare/bCKHH,
MPOBe/IeHNsT MPAKTHYECKUX 3aHATHH u e  TpubyHa,
CaMOCTOSITe/TEHON paboThl, TPYIIOBBIX u ®  nocka yueHnueckas p.1800x1000,
UHIVBUAYaTbHBIX KOHCYJ/IbTALIUM, TEKYIEro KOHTPOJIS 1 e [lapTa KOMILIEKC. JBYX MeCT — 12 T.;
MIPOMEXXYTOYHOW aTTecTaliy e Cryn-24
[ ]

[TpoekLOHHOEe 060pyfOBaHKe (TIepeHOCHOM
HoyTOyK DELL+ npoekTop Toshiba+3kpan
Projecta Datalux S)

- Ayputopusa Ne4217 - nabopaTtopus AJist ¢ Crosnl 1abopaTopHele — 8 IUT., CTO/EI yueOHbIe Ha
NPOBEeJIEH|sT  3aHATHM  CeMHUHapCKOro  THIIA, 3 mecta — 4uir., CTO/I TMCbMEHHBIH -1 IuT.
-OTKUMHOEe YCTPOUCTBO, --TePMOLIKA]BI,
-Bo/IsTHast OaHst JIB- 8,

-tepmoctar TXK-TC-01,

-CTO/IMK HarpeBaTe/bHbII C MUKPOCKOIIOM,
-xpoMaTorpag Xpom-5,

-aHaJIUTHYECKHe BeChl,

-peaKTHBHI,

-XUMHUUecKas Tocyza,

-YCTaHOBKH [|/1l THTPOBAHWSI, -
-COKC/IeThL.-5 1T,

IPYIIOBBIX W MHIUBU/YANbHBIX KOHCY/IbTaL[U,
TEeKYILero KOHTPOJIS u MIPOME)XYTOYHOU
aTTecTaluu.

IToMeleHus J/isi CAMOCTOATE/ILHOH PadoThI OCHAIIeHHOCTH MOMeII[eHHH AJIA CaMOCTOSATeTbHOMN
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HanmeHoBaHHe yueOHBIX ayAUTOPUI, 1ab0paTOpUH,
MacTepCKuX, GU0/IN0TEK, CIIOPT3a/I0B, TOMEI|eHHH
AJISI XpaHeHHsI ¥ PO(PMITaKTHYECKOT0
00CTY)KMBaHHSA Y4e0HOr0 000py/JOBaHHUS U T.II.

OCHaIeHHOCTh Y4e0HbIX ayJUTOPHUH, 1a0opaTopuii,
MacCTepCKHX, 0H0/IH0TEK, CIOPTHBHLIX 3a/10B,
TIOMeEIIeHHH /IS XpaHeHHsI M IPO(HUIAKTHYECKOT0
00C/Ty)KMBaHHsA y4eOHOr0 000py/J0BaHHUSA U T.I1L.

o0y4armmxcsa

padoThI 00yUaKIIMXCS

UWUTa/IbHBIN 3a/71 0MO/IMOTeKH

KOMIIbIOTE€DHAA TEXHUKA,
TIOAK/IF0UeHHe K CeTU «I/IHTepHET»

MarepuanbHO-TeXHUUeCKoe obecrieueHre yueOHOUW AWCLMTUIMHBI TTPU 0OyueHuH C
WCIT0/Tb30BaHUEM 3JIEKTPOHHOTO 00yUeHUsI ¥ IMCTAaHLMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHA.

Heo0xopumoe o0opyaoBanue ITapametpsbl

TexHUUYeCKHE TPeGoBaHUS

[MepcoHanbHEIN KoMIbOTEp/ | Beb-6pay3sep

Bepcust mporpaMMHOT0 00ecrieueHusl He HYDKe:

HOYTOYK/TIIaHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpekc. bpaysep 19.3
MHKPOQOH, OnepaloHHasi cucreMa Bepcusi mporpaMmHoro obecriedeHus He
JVUHAMUKH, Hmwke:Windows 7, macOS 10.12 «Sierra»,
JOCTyII B ceTb IHTEpHeT Linux

Beb6-kamepa 640x480, 15 Kazpos/c

MukpodoH 000k

JTMHaMUKK (KOJIOHKU WK | JIFOObIe

HaYLIHUKH)

CeTb (MHTEpPHET)

ITocTosiHHasi CKOpocTh He MeHee 192 KbuT/cC

TexHoJioru4yeckoe obecrieuenue
HCII0/Ib30BaHHUEM 3JIEMEHTOB

YHUBEpPCHUTETA.

peanu3aLyu
3/1eKTPOHHOM

TPOrpaMMbI
HHGbOpPMaLOHHO-00pa30BaTe/TbHOM

OCYIIEeCTB/ISIETC  C
cpefbl
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10. YYEBHO-METOJWYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHVE YYEBHOM U CIUILIMHBI/YYEBHOI'O

MOAYJIsA
Ne Bup usganus Tox Apnpec caiita 35C KommuecTBO
n_ ABTOp(b1) HanMeHoBanHe W31aHMs (yueOHMK, VI3aTebeTBo u3j WIU 3/IEKTPOHHOTI'0 pecypca IK3eMILISIPOB B
I YII, MII u aHu (3£1n0ﬂm1emcn o1 O0uoHoTEeKe
Ap.) A u30aHull 8 3/1eKMPOHHOM eude) YHuBepcurera
1 2 3 4 5 6 7 8
9.1 OcHoBHas UTEpPaTypa, B TOM YUC/I€e J/IEKTPOHHbIE U3JaHUA
2006 - 1 5k3
1 | CepreesI'.b. Hanoxumus MoHorpadusi | M.: 3g-sBo MI'Y 2007 4 5K3
2005 - 4 5K3
2 | Ilyn Yapss3 I1. HanoTexHonorun MoHorpadusi | M., TexHocdepa 2006 3 oK3
Hano-, 6Mo-, XWMHUYECKHE
3 | Kpnuepckuit T, | TXHO/OTMM 1 TIDOM3BO/CTEO | yueGHoe M: Kpuuesckuii I.E. 2011 26 213,
HOBOTO TIOKOJIEHUWsI BOJIOKOH, | rocobue
TEKCTWISL U OJI€XK/bI
9.2 JlonoiHMTe/IbHAA IUTEpaTypa, B TOM YHC/Ie 3JIeKTPOHHbIE U3jaHUA
ITog,. XUMHUYeCcKre BOJIOKHA: OCHOBBI YuebHoe M.:MI'Y]J]T 2006 389 sk3
1 pen. TI0JTyYeHus, MeTO/Ibl nocobue
ApyXvHu | ucciegoBaHUs u
Hoii T. B. | moguduimpoBanus
9.3 MeToanueckue MaTepuasbl (yKa3aHusl, peKOMeHJAHMU 10 0CBOEHHIO AUCIUIUIUHBI aBTOpoB PT'Y um. A. H. Kocbkiruna)
Kunepeesa H.P. BosiokHUCTBIE WM TUJIEHOYHBIE JIOKa/IbHas CeTb YHUBepCcuTeTa 5 5K3.
1 Tanpbpatix JI.C. | MaTepuanbl A MeOULUHBI U YuebHoe M.:MIYT 2015
ouoTexHosoruun.U.2. buogerpazn nocobue
rpyeMble MaTepuaJIbl
2 Uepnyxu | CTpyKTypa U CBOWCTBa Memooduuecku | M.:MI'Y/IT 2016
Ha A.N., | No1MMepHBIX U BOJIOKHUCTBIX € yKasaHus http://znanium.com/catalog/ 5 9K3.
CepesyH | MaTepUasoB product/461461
aM.A.,
Konokon
KUHA

H.B,
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Tanbbpati
x JI.C.




11. NMHO®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOTI'O ITPOLIECCA

11.1. Pecypchbl 3/1eKTpOHHON 6MbMOTeKH, UHPOPMaI[MOHHO-CTIPABOYHbIE CHCTEMBI
1 ipodeccroHa/IbHbIe 0a3bl JAHHBIX:

Ne i | D/IEKTPOHHBIE yUeOHbIE U3/JaHNA, JJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCypChl

1. OBC «Jlanb» htip:/www.e.lanbook.com/

2. «Znanium.com» Hay4YHO-U3/aTe/bCcKoro LenTpa «MHppa-M»
http://znanium.com/

3. OnextpoHHble u3ganus «PI'Y um. A.H. Kocekirnna» Ha nnargopme 3B5C «Znanium.com»
http://znanium.com/

4. IBC«VMBUC»http:/dlib.eastview.com/

l'[pod)eccuonanbnme 0a3bl AdHHBIX, I/IHdJOPMal.II/IOHHLIe CIIpAaBOYHbIE CUCTEMbI

1. Scopus https://www.scopus.com (MexAyHapoJHasi yHUBepcajbHasi pedeparviBHasi 6a3a
JAaHHbIX, UWHAeKcupytoijass Oosee 21 ThIC. HaMMEHOBaHWM HAayUHO-TEXHUUECKHUX,
rYMaHWUTapHbIX U MeJULIMHCKUX >KypHAasIOB, MaTepuasoB KoHpepeH1uii ipuMepHo 5000
MeXXyHapOJHbIX U3/1aTebCTB);

2. Scopus http://www. Scopus.com/

w

Hayunasi snekrtpoHHass 6ubmmoreka eLIBRARY.RU https://elibrary.ru (kpymHeiimmii
poccuiickuii MH(GOPMALMOHHBIN TIOpTas B 00/1aCTW HAayKW, TeXHOJIOTUH, MeJULMHBI U
obpa3oBaHus);

OrTpacsieBoii mopTari 1Mo yrnakoBKe, 000pyJ0OBaHUIO U MaTepuanaM: http://www.unipack.ru...

JKypHan «ITnactukc» http:/www.plastics.ru

JKypHan «Mexx1yHapo/[Hble HOBOCTH MHpa TylacTMacc» http://www.plasticnews.ru

N s

Baza pmanHbix B wmupe AcademicSearchComplete - o6mwMpHas TOMHOTEKCTOBasE HAayyHO-
vccnefoBarenbckasi. COep)KUT TMOJIHbIE TeKCThI ThICSU PeLieH3UPYeMbIX HayYHBIX >KypHaJIOB TI0

XUMHH, MAILIMHOCTPOEHHIO, Pu3HKe, Orosioruu. http://search.ebscohost.com

11.2. TlepeueHb MPOTrPaMMHOTO OOeCIeueHHUs

PexBHU3NTHI NOATBEPIKAA0LIEr0

Nem/nm | IIporpaMmHoOe o0ecrieueHue
paokymenTa/ CBoG0AHO pacrpocTpaHsaemMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakKT Ne 18-2A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray s 3Ds Max KOHTPAKT Ne 18-0A-44-19 ot 20.05.2019

4.

o1



http://search.ebscohost.com/
http://www.plasticnews.ru/
http://www.plastics.ru/
http://www.unipack.ru/
http://dlib.eastview.com/
http://znanium.com/
http://znanium.com/
http://www.e.lanbook.com/

JINCT YYETA OFHOBJIEHUI PABOYEI ITPOrPAMMBIYUYEBHOM
JUCIUTIIMHBI/MOLY JISA

B pabouyto mporpammy y4eOHOU AUCLMIIIMHBI/MOZY/IsIBHECEHBI M3MeHeH!st/00HOB/IeHUs 1
yTBep)KZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne i roj XapakTep U3MeHeHHi1/00HOB/IeHUH HOMep IIPOTOKO/Ia
00HOB/IeHHS C yKa3zaHueM pasjesa U /laTa 3ace/jaHusl
PIIL Kadeapsbl
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