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PaGouast nporpaMma coctasiiena Ha ocHoBe ®I'OC BO 1o HanpaslieHHIO HOATOTOBKH
~ 22.03.02 Metamnyprus, yrBepxxaerHoro npukasom MOuH PO ot 04.12.2015, Ne 1427.

PaGowas mporpaMma paccMOTpeHa M 0J00peHa Ha 3aceaHAH Kadeapsl TEXHOJIOTHH
o6pabotku marepuaios 05.09.2017 r., npotokon Ne 2.
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Pa6Gowas mporpamma omo0peHa METOAWYECKOH KOMHCCHEH WHCTHTYTa METaLIypruH,
MaIIMHOCTPOeHMs U MaTepranoobpaborku 11.09.2017 r., mporoxon Ne 1.

IIpencenarens ' .C. CaBuHoOB /
PaGodvas mporpamMma coCTaBIIeHa: :
Houent xadpeapsr TOM, ’ // ¥
KaHJ. TEXH. HayK, JOIEHT o ’ / M.A. Tlonsixosa /

Penensenr: :
- 3aBenyrommii kabepoii TEXHONOTHH, CEpTHOUKAIMY U CEPBHCA aBTOMOOHIIEH,
I-p T€XH. HayK, mpodeccop ’
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JIuer perucTpanun H3MEHEHHs H I0NOIHEHHH

A, [Moamuce
Ne Pazpnen Kpatkoe conepianue Ne mporokona s
0/ | IporpaMmel W3MEHEHHUS/ IOTIOTHEHUSA 3aceaHus S
kadenpoi
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AxTyanu3anus y4eOH0-METOAMIECKOro i 17.09.2018
1 m 8 UH(pOPMALEOHHOTO 00ECTIEYCHUL
IMCIIHTITHHBL IMpoToxon Ne2 £
AxTyanu3auus y4eOGHO-METOAUYECKOTO ¥ | )3.09.2019
2 m 8 HHGOPMAIHOHHOr0 00eCIeYeH s
JMCITATITHHD IMpoToxon Nel
AxTyau3zanus y‘ICGHO-MCTOJIH‘ICCKOI‘O H 08.09.2020
3 o 8 UH(OPMALFOHHOTO 00ECTICYEHHS
ITpotoxon Nel
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1 Hean ocBOeHNS AUCHUNIMHBI (MOTYJIS1)

LlensiMmu ocBoeHHS MUCHUILTUHBI (MOAYIs) «OCHOBBI HAHOTEXHOJIOTHI» SIBIISTFOTCS: Pa3BUTHE y CTY-
JICHTOB JIMYHOCTHBIX Ka4eCTB, a Takke PopMHUpOBaHUE OOMICKYIBTYPHBIX U IPO(ECCHOHATLHBIX KOMIIETEH-
1uii B cootBeTcTBUU ¢ TpeboBanmsiMu @I'OC BO no nanpasnenuto noarotosku 22.03.02 Metamnyprusi.

OCHOBHBIE TIe]TH TIPETIOAABAHUS TUCITUTUTHHBI:

- JIaTh 3HAHUS O KJIACCHU(HKAIIMUA, CBOWCTBAM M TEXHOJIOTHSAM, a TaK)Ke MO HMCIOJIH30BAHUIO HOBBIX
HAHOMATEPHUAIOB U HAHOTEXHOJIOTHIA;

- IPUBHUTH HABBIKH UCIIOJIH30BAHUS TEOPETUUCCKUX 3HAHUH IPH BEIOOPE TPEOYEMBIX JIJIsi KOHKPETHOTO
MIPUMECHEHHS HOBBIX HAHOMATEPHAJIOB;

- MOJITOTOBKA K OyIyIleil HaydHOW W MPAKTUYECKOW JESITEIbHOCTH, CBA3aHHOW C BHEIPECHUEM U HC-
MOJIb30BAaHUEM HAHOMATEPUAIOB U HAHOTEXHOJIOT HIA.

2 MecTo IMCIHUIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmbl
NOATr0TOBKH 0akajaBpa (MarucTpa, Crenuajaucra)

Juctumnnuaa «OCHOBBI HAHOTEXHOJIOTHIN» BXOIUT B BapHATHBHYIO 4acTh Osioka 1 oOpa3oBaTenbHOM
MPOrPAMMBI.

B nucuunnubae «OCHOBBI HAHOTEXHOJIOTMI» UCIIOIb3YETCS MAaTEMAaTUYECKHUIl anmnapar, 3aKOHbl U Me-
TOJBI UCCIIEIOBAHUS (PU3UKH, 3aKOHBI U METO/IbI UCCIIeIOBaHUs o0mel Xxumuu. [loaToMy 111 €e yCrenHoro
OCBOEHHS 00ydJaromuecs AOKHBI BJIaJeTh OCHOBaMH BhICIIEH MaTeMaTUKU, (PU3UKU U OOIIeH 1 HEOpraHu-
YECKOW XMMHUH, MAaTEPHAJIOBEICHUS B 00beMaX 4acoB, IPETYCMOTPEHHBIX Pa00UYNM YI€OHBIM TIJIAHOM.

s yenemHoro u3y4eHusi Kypca IUCUUILIMHBI « OCHOBBI HAHOTEXHOJIOTMI» M UX MPUMEHEHHE, T0-
MHMO 3HAHUHW dJIEMEHTApHOW (QU3UKH, XUMUU U MaTEeMaTHUKU, O0yUYaIoIIUi TOJKEeH 00a1aTh CIeayOIUMU
3HAHUSAMH: - U3 Kypca o01eit (U3MKu UMeTh OHATUS O PU3UKE FITEMEHTAPHBIX YaCTHUIl, KBAHTOBOU (hU3HKE,
AJIEKTPOMATrHETU3ME, MOJISAX HANPSKEHU; - U3 Kypca XMMHUU 3HATh OCHOBHBIE THITbI XUMUYECKUX COEIUHE-
HUM, TUIBI XUMUYECKUX PEAKLUUN U MPEBPALIEHUN, BUABI CBA3U MEXKIY DJIEMEHTAMH B 3aBUCUMOCTHU OT HUX
noyoxeHus: B [lepnoandeckoil cucTeMe 3J€MEHTOB, OCOOEHHOCTH KaTaIMTUYECKUX PEAKIUH; - U3 Kypca
MaTepHUaIOBEeICHUS UMETh TIOHATHS 00 OCOOEHHOCTSX CTPOCHHUS M CBOMCTB BEIIECTB U MATEPUAIIOB, CTPYK-
Typax METaJJIOB U CIJIABOB, CTAJISIX, MX MapKax, CBOMCTBAX CTaJE€d U XUMHUYECKOM COCTABE.

Jlist ocBoeHUsT TUCTUILTUHBI «OCHOBBI HAHOTEXHOJIOTHIT» HEOOXOIUMBI 3HAHHSI 0COOCHHOCTEH TEXHO-
JIOTUYECKHUX MPOIECCOB, KOTOPhIE OOYUAIOIINECS U3YYarOT B X0/1€ TTPOU3BOJICTBEHHOMN NMPAKTUKH - TPAKTHKH
IO MOJIYYEHHUIO MPOo(ecCHOHANBHBIX YMEHHH U OMbITa MPodecCHOHaTbHON ASSITENFHOCTH.

3Hanus (yMEHUS, BIQJCHUS), TIOTyYEeHHbIE TIPU U3YYCHUH JAHHOW MUCIMIUIMHBI OYIyT HEOOXOIUMBI
JUIsl IOATOTOBKHU K UTOTOBOM aTTeCTAallUH, a Takxke /s BbinosiHeHus: BKP.

3 Komnerenuun ody4arwmerocsi, GopMupyemMbie B pe3yJbTaTe 0CBOCHHS
AUCHUILIMHBI (MOYJIs1) U IUIaHNPYeMble Pe3yJabTaThbl 00y4eHHs

B pesynbpraTte 0CBOCHUS TUCHUILIMHBI (MOaYIsi) «OCHOBBI HAHOTEXHOJIOTUI) 00YyYarOIUIiCs JOIKEeH
o0agaTh CIEIYIOIMMU KOMIIETEHIIUAMHU:

CtpyKTypHBII
3JIEMEHT [Inanupyembie pe3ybTaThl 00yICHUS
KOMIIETEHIIUH

ITK-12: cnocoOHOCTBIO OCYIIECTBIIATH BBIOOP MaTepUaNIOB Ul M3/EIMNA pa3IMYHOIO Ha3HAaYEHUs C y4eTOM
HKCIUTYaTAIIMOHHBIX TPEOOBAHUI M OXPAHBI OKPY>KAIOLIEH CpeJIb

3Hathb - OCHOBHBIE TEPMHUHBI U MOHATHS B 00JIaCTH HAHOMATEPHUAJIOB U HAHOCHUCTEM;

- OTIpeieNIEHUs IPOLIECCOB HAHOTEXHOJIOTUil;

- OTJIMYUTENbHBIE TPU3HAKM HAHOTEXHOJOTUH AJI IOJy4YEeHUs HaHOMAaTEpUaJIOB
pa3IM4HON MEPHOCTH;

- XapaKTepHble 0COOEHHOCTH MPOLECCOB MOJIyY€HUS HAHOMATEPUAJIOB PAa3IMYHOM
MEPHOCTHU C YYETOM IKCILTyaTaIllHOHHBIX TPEOOBAHUI M OXPAHBI OKPYKAIOLICH CPEeIbl;

— NPUHIMIBI BEIOOpA TEXHOJIOIMYECKUX PEKUMOB ITPOLECCOB MOITYYEHHUs] HAHOMA-
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CtpyKTypHBII
AIIEMEHT
KOMITETEHITHH

[Tnanupyemble pe3yabTaThl 00yueHHs

TEPHUAJIOB C YIETOM IKCIUTYaTallHOHHBIX TPEOOBAHMIA U OXPaHBI OKPYKAOIIEH CPEIBI;

- TEXHOJIOTUYECKHE OMEpalud U TEXHOJIOTUYECKUE PEKUMBI MPOLIECCOB MOTyYe-
HUS HAHOMATEPHAJIOB C YYETOM IKCIUTyaTaI[MOHHBIX TPEOOBAHUI M OXpaHBI OKPYKAIO-
LIEN Cpelibl;

- OCHOBHBIE M BCIIOMOTaTeJbHbIE MaTepHaibl U O0OpYAOBaHHME JJIsl MOJyYEHUs
HAaHOMATEpHUaJIOB

VYmeTs

— 00CcyX/1aTh COBPEMEHHOE COCTOSIHHE HAaHOTEXHOJIOTHH;

— OIpeACsATb OCHOBHBLIC TCHACHIINU PAa3BUTUA HAHOTEXHOJIOTUH C YUY€TOM BKCIlIyaTa-
[IMOHHBIX TPEOOBAHUI U OXpaHbl OKPYKAIOIIECH CPeIbl,

— mnpuoOpeTaTh 3HAHUS B 00JIACTH MPOLIECCOB MOTYyYEHUSI HAHOMATEPUAJIOB U3 Pa3jiny-
HBIX UICTOYHUKOB Hay4HOH MH(pOpMaLUY;

— HCIOJNB30BATh CYIIECTBYIOIINE WCTOYHUKUA HAydyHOUW WMHGOpMAlUU AJs TOHWCKA pe-
IIEHUH TIPH pa3paboTKe 7eMeHTOB 3P EKTHBHBIX HAHOTEXHOJIOTHH;

— pemartp 3a1a4u MPO(PECCHOHATBHON NEATEIIFHOCTH NPU pa3padoTKe MPOIECCOB IO-
Ty4eHHs] HAHOMAaTepHallOB C YUYETOM JKCIUTyaTallHOHHBIX TPeOOBAaHUI M OXPaHBI OKPY-
JKAIOLEH Cpesibl

Bnanets

— npodecCHOHaTBHBIM S3bIKOM B 00JIACTH MPOIIECCOB MOJyUYEHUSI HAHOMATEPUATIOB;

— TPaKTHYECKUMH HaBBIKAMHU pa3pabOTKH AJIEMEHTOB HAaHOTEXHOJIOTUH C MCIIOIB30Ba-
HUEM pa3JIMYHBIX HMCTOYHUKOB HAy4YHOW WH(POpPMAIMU C YYETOM OHKCIUTyaTaI[MOHHBIX
TpeOOBaHUH U OXPaHBI OKPYKAOIIEH CPEeIbI;

— MeToJuKaMH 00001eHns HHPOPMALIUU B 00J1aCTH HAHOTEXHOJIOT Hif;

— OCHOBHBIMH METOJIaMHU peIeHUs 3axad i pa3paboTKH IMPOLECCOB TMOIy4EHUS
HAHOMATEPHAJIOB PA3UYHON MEPHOCTU C YUETOM OHKCIUTyaTal[MOHHBIX TPEOOBAaHHWMA U
OXpaHbl OKPYKAIOIIEH CPEbI;

— BO3MOJKHOCTBIO MCIOJIb30BaHUS MEXKIUCUUIUIMHAPHBIX 3HAHUM JUIS peIIeHus 3a7ay
B 00J1acTH pa3pabOTKH MPOIIECCOB MOTYYSHUs HAHOMATEePHUaIoOB




4 CTpPyKTYpa M cojiep:KaHHe IUCUUILINHBI (MOIYJIs1)

OO01mas TpyA0eMKOCTh JTUCIUILINHBI COCTaBIIACT 3 3aueTHBIX enuHuI] 108 akas. dacos,

B TOM YHUCJIC:

— KoHTakTHas pabora — 10,7 akan. 4acos:

— ayauropHas — 10 akaj. 4acos;
— BHeayautopHas — 0,7 akaja. 9acoB
— camocrosTenbHas padora — 93,4 akaja. 4acoB

- 3ager 3,9 gacoB

AynuropHas &~ =
KOHTaKTHas & § Dopaa Tex L
a paboTta S B pMa TeKyIle- g |
Pasnen / Tema g (B aKa. gacax) % ~ | BnA camocTos- | rO KOHTpONA CEE
A S— = : . = S TEIHHON yCHeBaeMOCTH 1 235
O|E| 5§ E|EE S s paboThI MPOMEKYTOMHOH| § = =
2 § E % E i arrecrawmn | = 8
S 28| 2828 S
1.1. Tema. OcnoBuble| 5 | 1 1/11 | 23,4 |CpaBuenue  cy-|CobGecenoBanue.| [1K-12:
MOHATHS U ONPEIeIICHUS mecTByronmx T1o-|Cnava mnpaktu-| 3Y
HAaHOMATEpPHUAJIOB u 4eK 3peHHs 00|4ecKol paboTHI.
Ha"HoTexHoJiorui. Oco- YPOBHE PpPa3BUTHUSA
OCHHOCTH  HAHOCTPYK- HAHOTEXHOJIOTHH.
TYPHOTO COCTOSIHUSL. [TonroroBka K
claye TMpakTUde-
CKOM pabOTHI.
1.2. Tema. Ocobenno-| 5|1 1/11 | 14 |llouck HayuHo-|CobecenoBanue.| [IK-12:
cTH (U3NYECKUX B3aH- obocHoBanubix |Cmaya mpaktu-| 3V
MOJICCTBUI HaA HaHO- YTBEPKICHUN 00 |4ecKoi paboThI.
Macmrabax. OcobeHHo- 0COOEHHOCTSIX
CTH CBOIICTB HaHOMATe- CTpPOEHUS  HaHO-
pUagoB M HAHOCTPYK- 00BEKTOB U TpoO-
TYp. SBIICHUSL pa3Mep-
HBIX  3(]dexToB.
ITonroroska K
clade TpakTUde-
CKOM paboTHI.
1.3. Tema. 0D-| 5 /0,5 1 14 |Ilouck nomonHu-|YcrHeii ompoc.| [1K-12:
HaHOCTPYKTYPBL. Oc- tenbHOM uHPOp-|Cnaya mnpaktu-| 3YB
HOBHBIE  TEXHOJOTHYE- Maliu O  Tep-|4eCKOi paboThI.
CKHE€ OCOOEHHOCTH U CHEKTUBaxX MpH-
o0opymoBaHue sl TO- MEHEHUS 0D-
JTy4YeHHUsI. HAHOCTPYKTYP.
IToaroroska K
clade MpakThye-
CKOH paboTHI.
1.4. Tema. 1D-| 5 {0,5 1 14 |Ilouck nomonHu-|YctHeiii omnpoc.| [1K-12:
HAaHOCTPYKTYpHI. Oc- TenpHOM wWHQOp-|Cnaua mnpaktu-| 3YB
HOBHBIC  TEXHOJOTHYE- Malid O Tep-|YeCKOW pabOTHI.
CKHE€ OCOOEHHOCTH U CIEKTUBaxX MpH-
o0opymoBaHue sl TO- MEHEHUS 1D-
Jy4YeHHUsl. HAHOCTPYKTYP.




AynuropHas

: ~~
KOHTaKTHas § § o jé -
a pabora s g B Oopma TeKyIle- %H =
Pasnen / Tema ?3 (B ka1, yacax) % = HJ| CaMOCTOA- | IO KOHTPOIIA XE
e — = : _ = s TEIBHOMN ycreBaeMocTu 1 E% &
ol E| 8 S £ E S : paboThI [IPOMEXYTOYHOM | & = E
2l 8%l 28| 8% aTTeCTaIlHH SRS
51S 5 23| 25 g =
5 9 2 9 8 te) N
ITonroroBka K
claye IpakThye-
CKOM pabOTHI.
1.5. TeMma. 2D-| 5 10,5 1 14 |CamocrogrensHoe|CaMOOTYET. [1K-12:
HaHOCTPYKTYPBI. Oc- uzydyeHne Hayd-|Cnaga mnpaktu-| 3YB
HOBHBIE TEXHOJIOTHYE- HOM JIUTEpaTyphl|9€CKOM pabOTHI.
CKHE€ OCOOEHHOCTH U 0 CYIIECTBYIOLIUX
obopynoBaHue Il TO- BHUAX 2D-
JTyYEHUSI. HaHOCTPYKTYD.
ITonroroska K
claye IpakThye-
CKOM pabOTHI.
1.6. Tema. 3D-| 5 |0,5 1 14 |Tlouck pomonHu-|YcTHBIA ompoc.| [TK-12:
HaHOCTPYKTYPBI. Oc- tenbHOM  mH(pOp-|Crava mpaktu-| 3YB
HOBHBIE  TEXHOJOTHYE- Malid O  MPO-|4ECKOU paboThI.
CKHE€ OCOOEHHOCTH U MBIIUICHHBIX Me-
o0opynoBaHue s TO- TOJaX TMOTYYCHHUS
JTy4YEHUSI. 3D-
HAHOCTPYKTYP.
[TogroroBka K
clade mMpakThye-
CKOH paboTEHI.
HToro mo nucnumiaune | 5 | 4 6/2U | 934 3auer

W — B ToM umcIie, 9ackl, OTBEJICHHBIC Ha pa0OTy B MHTEPAKTHBHON (hopMe.

5 OdpazoBaresbHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

OO0pa3oBarenbHBIN MpollecC MO JUCHUIUIMHE CTPOUTCS Ha OCHOBE KOMOWHAIIMHU CIEIYIO-
X 00pa3oBaTEIbHBIX TEXHOIOTHUMA.
HuTerpanbHyro MozeNlb 00pa30BaTeIbHOIO Mpoliecca Mo TUCHUIUIMHE (OPMUPYIOT TEXHO-
JIOTUU METOJIOJIOTHYECKOTO YPOBHS: MOJIYJIbHO-PEHTHHTOBOE 00YYCHHE, TEXHOJIOTHS TTOITAITHO-
ro (GopMHpOBaHUS YMCTBEHHBIX JEHCTBUI, TEXHOJOTHS Pa3BHBAIOMIETO OOYYEHUS, DIEMEHTHI
TEXHOJIOTHH Pa3BUTHUS KPUTUUECKOTO MBIIIICHHUS.
Peanuzanus naHHON MOJENIMN MpeAnojaaraeT UCIoJIb30BaHUE CIEAYIOIMUX TEXHOJIOTHI TaK-

TUYECKUX ITPOLEYp:

- JeKIuH (JeKuus-uHdopManus, 0030pHast JTEKIHs, JSKIHI-BU3yaTHu3allin );
- mpakTtuyeckue (yriyOreHue 3HAHUMU, MOTYYEHHBIX Ha TEOPETHUYECKUX 3aHSATHUSX, pellle-

HUE 3a/a4);

— TpEeHUHIOBbIE ((POPMHUpPOBAHUE OINPEAEIEHHBIX YMEHUN U HaBBIKOB, (popMHpOBaHUE aj-
TOPUTMHYECKOTO MBILIUIEHHUSA);

— aKTUBHU3aLMU MT03HABATEIHLHOU AESITENbHOCTU (IPUEMbl TEXHOJIOTUN PAa3BUTHSI KpUTHYE-
CKOT'0 MBIIIUIEHUS Yepe3 YTeHUE U MUCbMO, paboTa ¢ INTepaTypoil, MOArOTOBKA MIPEe3eHTaLU);

— caMoympaBJieHus (caMocTosITeNIbHAsl paboTa CTyJIEHTOB, CAMOCTOATEIbHOE N3YUYEHHE Ma-
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Tepuana).

PexomeHyeTcst Mcnonp3oBaHne WHGOPMAITMOHHBIX TEXHOJOTHH MPU OpraHU3aIlH KOM-
MYHUKAIlUM CO CTYJEHTAaMH Ui MPEACTaBIeHUS MH(OpMAIUK, BbIaYM PEKOMEHIAUUN U KOH-
CYJIIBTHPOBAHUS 110 ONEPATHBHBIM BOINPOCAM, HCIOJIB30BAHNE MYJIbTHMEAHA-CPEICTB MPH IMPO-
BEJICHUH JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHH.

6 YueOHo-MeTOAMYECKOE 00ecTieyeHre CAMOCTOATETbHOIT padoThl 00yYaroIMXCst

[To auctumirae «OCHOBBI HAHOTEXHOJIOTUI» MPETyCMOTPEHA ayJJUTOPHASI U BHEAYTUTOP-
Hasi caMOCTOATeNIbHAsI paboTa 00yJaronuxcs. AyauTOpHas cCaMOCTOATENIbHAsI paboTa CTYICHTOB
MIpenoaraeT yqyacTue B cO0eCceIOBaHUH Ha 33JJaHHYIO0 TeMY, ITOJITOTOBKE 0OOCHOBAHHBIX OTBE-
TOB Ha BONPOCHI MPENoAaBaTess U y4acTHE B YCTHOM OIpoce, pa3dop MpaKkTUUYECKUX BOIPOCOB
CO3/IaHUSI HAHOTEXHOJIOTUH.

Tembl cobecenoBaHMIA:

1. CpaBHUTH CYHIECTBYIOIIUE TOYKH 3peHUs Ha TeMy «HaHOTEeXHOJIOrMu — 3aKOHOMEPHBIN
OTall pa3BUTUA TCXHUKU U TEXHOJIOTUIY.

2. IlpuBecTu apryMeHThl U OOOCHOBATh CBOIO TOUKY 3peHHs 1Mo Teme «Crenuduueckue
CBOMCTBA HAHOMATEPUAJIOB: MU(BI U PEATTLHOCTHY.

YcTHBIM Onpoc:

Tema 1. [Ipumenenrne 0D-HaHOCTPYKTYP B COBPEMEHHOM 3JICKTPOHUKE.

Tewma 2. Ilpumenenue 1D-HaHOCTPYKTYp AJIs IPOU3BOACTBA HAHOKOMIIO3UIIMOHHBIX MaTe-
pHaoB.

Tema 3. IlepcrieKTUBBI BHEIPEHHSI METOJI0OB HAHOTEXHOJIOTMH B MPOMBILIUIEHHOE MPOM3-
BOJICTBO.

BueayauropHas camoctosiTenbHas paboTa 00ydaroLIUXCsl OCYIIECTBISETCA B BUIE U3Yyde-
HUS JIMTEPATyphl, MATEPUATIOB HHTEPHET-PECYPCOB MO COOTBETCTBYIOIIEH TeMe AJig BblOOpa Ma-
Tepuana JJisl y4acTusi B co0eceJ0BaHHUIX U YCTHBIX OMPOCaX.

7 OIIeHO'leIe cpeacrea aJist IpOBEACHUA HpOMe)l(yTO'lHOﬁ arTreCcranmu

a) [lnanupyemblie pe3yJibTaThbl 00yYeHHs] U OLEHOYHBbIE CPeACTBA /I NMPOBeAeHUSA
NMPOMEKYTOUYHOI aTTeCTAINN:

CrpyKTypHBIi1

PYKTYP [Inanupyemslie 0

AJIIEMEHT 5 LIECHOYHBIE CPECTBA
KOMIIETEHIIHH pe3yabTaThl 00y4eHHS

I1K-12: crtocoOHOCTBIO OCYIIECTBIATH BBIOOP MAaTE€PUAIOB s U3/1€TIHI Pa3InuHOro Ha3Have-
HUS C YIETOM DKCIUTYaTallMOHHBIX TPEOOBAHMI U OXPaHbl OKPYKaOIEN Cpeibl

3HaTh — OCHOBHBIE TEPp- Hepeqeﬂb BOIIPOCOB JIfl MOATOTOBKH K 3a4€TYy:

MHHEI U TIOHATHSI B 00-
JJACTH HAHOMATEpHUaAJIOB
1 HAaHOCHCTEM;

- ONpEACIICHUS
MPOIECCOB  HAHOTEXHO-
JIOTHii;

— OTJIUYUTEIIbHBIC
MPU3HAKKM HAHOTEXHOJIO-
TMd I T[OJy4YEHUS
HaHOMAaTEepHajIoB  pas-
JIMYHOU MEPHOCTH;

1. BemectBo, ¢aza, matepuan. Mepapxuueckoe cCTpo-
eHue MarepuanoB. Hanomarepuanel, TEepMHHBI U
ompenenenus, kinaccuukanus. Heopranumueckue u
OopraHuyeckue (QyHKUIHOHAJIbHbIE HaHOMATEpUaJb.
I'uGpunnble (OpraHo-HEOPraHMYECKWe MW HEOpPraHo-
OpraHHYECKHEe) MaTepUabI.

2. VicTopus BOSHUKHOBEHHS HAHOTEXHOJIOTUH U HAayK
0 HaHocHucTeMax. MeXIUCHUILUIMHAPHOCTh U MYJb-
TUAUCUMILIMHAPHOCTb. [lprMepsl HaHOOOBEKTOB U
HAHOCHCTEM, UX OCOOCHHOCTH W TEXHOJOTHYECKUE
npuiokeHus. OObEKTHl U METO/1bl HAHOTEXHOJIOT U,
3. OcHOBHBIE NPHUHUUIBI (HOPMUPOBAHUS HAHOCH-
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CrpykTypHBII
AJIEMEHT

KOMIICTCHIINU

[Inanupyemblie
pe3yabTaThl 00 yICHHS

OneHouHble cpesncTBa

- XapaKTepHbIe
0COOEHHOCTH MPOLIECCOB
NOJIy4eHUs1 HaHOMaTepu-
aJIOB PA3JIMYHOM MEpHO-
CTH C YYeTOM D3KCIUTya-
TalMOHHBIX TpeOOBaHUI
U OXpaHbl OKpY’KarowlleH
cpensl,

- NPUHIUIBL  BBI-
0opa TEXHOJIOTHYECKHUX
PEKUMOB TPOIIECCOB T10-
Jy4eHUs HaHOMaTepua-
JOB C YYETOM OJKCIUTya-
Tal[MOHHBIX TpPeOOBaHUIi
U OXpaHbl OKpYXarolien
Cpensl;

- TEXHOJIOTUIECKHE
olepalnuu U TEXHOJIOTH-
YECKHE PpEeXHUMBI IpO-
LIECCOB MOJTyYEeHHUS
HaHOMaTEpHAJIOB C yuye-
TOM DKCIUTyaTal[HOHHBIX
TpeOOBaHUH M OXpaHsbI
OKPYXaroIleH Cpesl;

- OCHOBHbIE u
BCIIOMOTATENIbHBIE MaTe-
puaigsl U 00OpyAOBaHUE
JUTS TIOTyYeHHUs] HaHOMa-
TEpUaJIoB

cteMm. Ousnueckue u xumudeckue meroxasl. [lporec-
CBI TIOJTyYEHUSI HAHOOOBEKTOB «CBEPXY — BHHU3Y.

4. Tlpouecchl MoOaydeHUsT HAHOOOBEKTOB «CHU3Y —
BBEPX)».

5. KBanToBbIC TOYKH, KBAaHTOBBIE sIMBI. [IpuUHIHTIBI
pa3paboOTKU TEXHOJIOTHIA TTOTYUEHUSI.

6. Knactepsl. MeTonbl mosrydeHusl KiacTtepoB. Tex-
HOJIOTUYECKHE IPUEMBI U 000PYAOBAHHUE.

7. TexXHOJOTHuN «CBEpPXY-BHU3» MOJyUYEHUsS HAHOYA-
ctui. OOmiass XapakTepuCTHKa U cHenupuuecKue
oco0eHHOCTH MeTo/10B. O00pyaOBaHUE IS MOTyde-
HUS HAHOYACTHUI] METO/IAMH «CBEPXY-BHH3.

8. TexHosnorun «CHU3y BBEPX» MOJYyYECHUS HAHOYA-
ctun. OOmiass XapakTepuUCTHKa W CHenu(pUIecKue
ocobeHHocTu MeTos10B. O0opyaoBaHue i MOTyde-
HUS HAHOYACTHUI] METOIAMH «CHU3Y-BBEPX).

9. 3onp-renb METOA: JOCTOMHCTBA, HEIOCTATKHU.
[IpumeHeHue 305b-T€Ib METOAA JJI TOJTY4YEHHS
HaHOMaTepuanoB. TexHomoruyeckue mpueMsl U 060-
pydOBaHHUE.

10. TexHnomoruu u OOOPYIOBaHWE IJIs TIOJYYCHHS
YIIAEPOAHBIX HAHOCTPYKTYD.

11. Texnonoruu u o0opynoBaHue (HU3UUECKUX METO-
JIOB TOJIY4€HHUS HAaHOIJICHOK.

12. TexHonoruu u 0OOPYAOBaHHE XUMHUYECKUX Me-
TOJIOB TIOJy4YEHHsI HAHOIUICHOK.

13. IlonyuyeHue HaHOIUIEHOK MeETOA0M JIeHrmropa-
bromxkert. TexHoornueckre mpueMsl U 000pyI0Ba-
HUE.

14. [loBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. MouHas uMIniaHTausl.

16. TexHONOTMH OTYYCHUSI HAHOKEPAMHUKH.

17. HenpepbiBHbIE METOAbl MHTEHCUBHOW ILIACTHYE-
cKoM nedopmanuu.

18. MeTo/1bl MHTEHCUBHOM IJIaCTUYECKOH Aedopma-
uuu. TexHomornyeckue npueMsl 1 000py10BaHUE.
19. Texnonoruu camoc6opku. Ilpouecc camocOopku,
IIOJIYIIPOBOJJTHUKOBBIE OCTPOBKOBBIE CTPYKTYPBI, MO-
HOCJIOM.

20. Camoopranu3anusi KaKk MpueM IMoJy4deHus HaHO-
CTPYKTYp. TexHOJIOru4ecKkue npueMbsl U 000pya0Ba-
HUE.

21. TexHonoruueckre 0oCOOCHHOCTH U 000PyIOBaHUE
MOJIy4eHUs: aMOP(HBIX METAJIOB.

22. Jlutorpadus. TexHomornyeckue npueMsl U 000-
pyZlOBaHHUE.

23. BUOHAaHOTEXHOJIOTUH.

24. CymnpaMoJeKyJsipHas OpraHu3aius MOJICKYII.
MounekynsgpHoe pacno3HaBaHue. IlomumepHble Mak-
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CrpykTypHBII
AJIEMEHT

KOMIICTCHIINU

[Inanupyemblie
pe3yabTaThl 00 yICHHS

OneHouHble cpesncTBa

POMOJIEKYJIBI, METOABI UX TonydeHus. CamoopraHu-
3aUsl B MOJUMEPHBIX cuctemax. CynpaMoneKyIsp-
HBIE TIOJIUMEPBHI.

25. dusuka HaAHOYCTPOWUCTB. MeToabl CO3/1aHUs Ha-
HOYCTPOMCTB. MexXaHWYECKHe W DJIEKTpOMEXaHUJe-
CKHE MUKpPO U HaHOYyCTpoicTBa. CEHCOPHBIE 3JIEMEH-
Thl MUKPO- ¥ HAHO-CUCTEMHOM TEXHHUKH.

26. HaHOKOMITIO3MIIMOHHBIE MaTepHaNbI, 0OCOOCHHO-
CTHU CTPYKTYpPBI, CBOMCTBA, METOABI ITOITYUEHUSI.

27. HaHOTIOpHUCTBIE CTPYKTYPHI, OCOOCHHOCTH CTPYK-
TYpBbl, CBOMCTBA, METO/IbI IOJTYYECHHUS.

28. [lepcneKkTUBBI MPUMEHEHHSI HAHOTEXHOJIOTUH J1JIs
CO3J]aHUsI MAaTEpUAJIOB U CTPYKTYP C 33a/IaHHBIMU
CBOWCTBaMH.

29. DKOJOTrMYeCKHUE aCIeKThl HAHOTEXHOJIOTHH.

30. OOecrnieyeHne OXpaHbl OKpYXKAlOUIEH cpeabl U
3I0pOBbsl YelOBEKa MpHU pa3paboTKe HAHOTEXHOJIO-
TUM, MPOU3BOJICTBE M SKCIUTyaTalldd HaHOMaTepHa-
JIOB M1 HAHOCTPYKTYP.

VYMeTh

— o0cyxmatb  coBpe-
MEHHOE COCTOSTHHE
HAHOTEXHOJIOTHI;

— OmImpenensTh OCHOB-
HbIE TEHJICHIIMU pPa3BU-
THS HAHOTEXHOJIOTHH C
YYETOM SKCIUTyaTaluOH-

HBIX  TpeOOBaHHMH WU
OXpaHbl  OKpY’KaroIleu
Cpensl;

— mnpuoOpeTaTh 3HAHUS
B 00JacTH MPOIECCOB
MOJTy4eHUs] HAaHOMATEpH-
aJIOB W3 Pa3IMYHBIX HC-
TOYHUKOB HAay4YHOH WH-
dbopmanuy;

— HCHOJB30BaTh CYIIe-
CTBYIOILIUE  HCTOYHUKHU
HaydHOH  wmH()OopMaruu
JUIsL  TIOMCKa pelieHui
pu pa3paboTKe dJIEeMEH-
TOB 3 ()EKTUBHBIX HAaHO-
TEXHOJIOTHii;

— pemath 3ama4yd Mpo-
(dheccroHambHOM nes-
TEIBHOCTH TPHU pas3pa-
00TKE MPOLIECCOB MOIY-
YEeHUSI HaHOMaTepHAaJiOB
C Y4Y4eTOM DKCIUTyaTallu-
OHHBIX TpeOOBaHUI W

[TpakTnueckas padora Ne 1. Ompenenenue ocobOeH-
HOCTEH CTPYKTYpPHOT'O COCTOSIHUSI HAaHOMAaTEpHaJIOB
pa3ITUYHON MEPHOCTH.

[Ipaktuyeckast pabora Ne2. Meronabl U3ydeHus co-
CTaBa U CBOICTB HaHOCTPYKTYp U HaHOMAaTEpUaJIOB
pa3Iu4YHON MEPHOCTH

[Ipaktuyeckass pabora Ne3. TexHomormueckue oco-
6enHoctn nomydeHus: OD-HaHOCTPYKTYp MeETOIOM
MIOPOIIKOBON METAJUTYPIUH.

[Ipaktuyeckass pabora Ne4. Texnomormdeckue oco-
OeHHOCTH IpuMeHeHus 1D-HaHOCTpYyKTyp sl Mo-
TU(GUIMPOBAHUS KOHCTPYKIIMOHHBIX MaTepHaiOB

[Ipaktuyeckast pabora Ne5. TexHOIOrMUECKUE OCHO-
BbI (JOPMUPOBAHUS HAHOIIJICHOK U HAHOTIOKPBITUI

[IpakTrueckas pabota Ne6. TexHomorn4ecKkue oCHO-
BbI MMOJIYUCHUA MCTAJIJIOB U CIIJIAaBOB C YJIBTPAMECIIKO-
3epHUCTON CTPYKTYpOH MeToaamu oOpabOTKu JaBie-
HHUEM
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CrpykTypHBII

[Inanupyemblie
AIEMEHT OueHouHbIE CpeACTBa
pe3yabTaThl 00 yICHHS

KOMITETCHIINH
OXpaHbl  OKpY’Karollen
cpenbl

Branets — mnpodeccroHanbHbiM | IIpuMepHBIA MepeYeHsb 3aJaHuil IS MOAr0TOBKH
SI3BIKOM B 00JIACTH TPO- | K YCTHBIM ONPOCAM M cO0ecel0BAHUSAM.
LIECCOB nonyduenus | 1. AHanu3 1efCTBYIONIMX CTaHAapTOB HA TEPMHHBI U
HaHOMaTEpHUaJoB; ornpezeneHus: B 00JacTH HAHOTEXHOJIOTHIM M HaHOMa-
— MPaKTUYECKUMU TCPHUAJIOB.
HaBbIKaMH  pa3paborku | 2. 1IOMCK crenuanbHOi HAayYHO-TEXHUYCCKON JITE-
JJIEMEHTOB HAHOTEXHO- | PATYPHI, TATEHTHOW WHQPOPMAIUU, TEMATUYECKUX

JIOTHUA C HCIIOJIb30BaHHU-
€M pa3IMYHBIX UCTOYHU-
KOB Hay4YHOW wuH(pOpMa-
UM C YYETOM 3KCILTya-
TallMOHHBIX TpeOOBaHUI
U OXpaHbl OKpY)Karollei
Cpelibl;

— MeToAukKamMu  0000-
meHuss uHpopManuu B
00JacTd  HAHOTEXHOJIO-
THH;

- OCHOBHBIMH ~ Me-
TOJAaMHU pelIeHHus 3a7ay
pa3pabOTKH  MPOIECCOB
MOJIy4eHUs] HaHOMaTepu-
aJOB PA3JIMYHOM MEpHO-
CTH C YYETOM OJKCIUTya-
TallMOHHBIX TpeOOBaHUI
U OXpaHbl OKpY)Karoulen
Cpenbl;

- BO3MOXKHOCTBIO
UCTIOJNb30BAaHUS  MEX-
JTUCIUIUTHHAPHBIX — 3Ha-
HUM 1715 peleHus 3a1ad
B oOsactu pa3paboTKu
IPOIIECCOB  TMOJIYYCHHS
HAaHOMAaTepHUaJoB

WNuTepHeT-pecypcoB, CelHaTU3UPYIOUIUXCS B 00a-
CTU HAaHOTEXHOJIOTUH U HAHOMATEPHAJIOB.

3. HN3ydeHHne OCHOBHBIX MPUHIIMIIOB KOHCTPYHPOBA-
HUS TEXHOJIOTMH W WX aJanTanus s pa3padoTKu
HaHOTEXHOJIOTUM C YY4ETOM MEPHOCTU HAHOCTPYKTYpP
1 HAHOMaTepHaJIoB.

4. YcTaHOBJIEHUE MEXIUCUUIUIMHAPHBIX CBS3€H, He-
00XOIMMBIX JUIsl aHaJu3a U pa3pabdOTKH 3JIEMEHTOB
HAaHOTEXHOJIOTUM JIsl MOJyYEHUsI HAHOMATEPUAJIOB U
HAaHOCTPYKTYP Pa3IM4HON MEPHOCTH.

5. Tlouck Hay4yHO-TEXHUUYECKOW MH(POPMAIMHM U aHa-
JAU3 alropuTMa BbIOOpa HaHOMAaTEpHalOB W HAHO-
CTPYKTYp Pa3IUYHOW MEPHOCTH AJisi pabOThI B OIpe-
JIEJICHHBIX YCJIOBUSIX AKCILTyaTal[1H.

6. Ilonck HayyHO-TEXHHYECKON MH(POpPMAIMU U aHa-
JAU3 alropuTMa BbIOOpa HaHOMAaTepHaOB W HAHO-
CTPYKTYp Pa3IUYHON MEpPHOCTH AJii BbIOOpA TEXHO-
JIOTUU WX TIOJyYCHUS.

7. Ilouck Hay4yHO-TEXHHYECKON MHPOpMAIlMU U aHa-
JIU3 BPEJHBIX U OMACHBIX ()aKTOPOB HAHOTEXHOJIOTHUH,
OKa3bIBAIOUIMX BIUSHUE HAa OKPYXKAIOIIYI0 Cpeay U
3/10pOBbE YEJIOBEKA.

Tembl KOHTPOJIbHOI PadOTHI:
1. OmnpeneneHuss HaHOHAYKH,
HaHOMAaTEepHUaJOB.

2. Knaccugukaius HaHOMaTepuaios.

3. OCHOBHBbIE TUIIBI CTPYKTYP HAHOMATEPUAJIOB.

4. dusnyeckue NPUYMHBI crielu(UKN HAHOMaTepua-
JI0B.

5. Knacrepsl B HaHOMaTepHaax.

6. OcHOBHBIE 001IaCTH NMPUMEHEHUS HaHOMaTepHa-
JI0B.

7. OGnactu NpUMEHEHUS] HAHOMATEPUAIOB.

8. HanoMaTtepuasnbl 1 UHCTPYMEHTHI.

9. Hanomarepuaisl B KOMIIO3UTAX.

10. Hanomatepuaibl B 3JIEKTPOHUKE.

11. Hanomarepuasbl B BOGHHON TEXHHKE.

12. Haomatepuanbl B TpHOOTEXHUKE.

13. Hanomarepuasbl B MEIUIIMHE U B OMOJIOTHH.

HaAHOTCXHOJIOI'NH,
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CrpykTypHBII
AJIEMEHT

KOMIICTCHIINU

[Inanupyemblie

pe3ynbTaThl 00 yUSHHS Ouenotinbie cpeicTsa

14. MeTo1bl ONy4EHNs HAHOITOPOLIKOB.

15. TexHONOruu BBICOKOIHEPIETUUECKOIO CHHTE3a
IIOJIy4EHUSI HAaHOIIOPOIIIKOB.

16. IIna3MOXMMHMUYECKUH CHHTE3 IOJyYEHUS HAHO-
MTOPOIIIKOB.

17. Metoapl (QpU3HMUECKOTO OCaXIEHUS U3 MApPOBOM
(a3bl MOTy4yeHHUs: HAHOIIOPOIIKOB.

18. B3pbiBHOE HcnapeHue JUisl MOJIy4€HHs HaHOIIO-
POILKOB.

19. MexaHuueckoe pa3Melb4eHHE IS MOJIY4EHUS
HAaHOMATEPHUAJIOB.

20. Metoasl GpopMoBaHHS U3ACIUNA U3 HAHOTOPOIII-
KOB.

21. Meroapl osy4yeHUs: HAHOMATEPUAJIOB C UCIIOJIb-
30BaHHEM aMOpU3aLHH.

22. Mertoapl NoJIy4eHUs HAHOMATEPUAJIOB C UCIIOJIb-
30BaHNEM MHTCHCUBHOM IUIaCTUYE-

ckoit neopmarium.

23. MeToibl OTYYEHUS] HAHOMATEPUAJIOB C UCIIOJIb-
30BaHHEM TEXHOJIOTHI 00pabOTKH

MTOBEPXHOCTH.

24. Mertoabl MOJy4€HUs HAHOMATEPHUAJIOB, OCHOBAaH-
HBIX Ha TEXHOJIOTUSAX HOHHO-

Jy4EeBOTO pacHblICHUS] U NIOHHON UMIUIaHTALlUU.

25. Jla3epHas rpynmna MeTOIOB IOJIy4€HHs] HAaHOMa-
TEPHUAJIOB.

26. dynnepeHbl, HAHOTPYOKH.

27. I'padensr.

28. KBaHTOBbIE TOYKHM, HAaHONPOBOJOKH, HAHOBO-
JIOKHA.

6) HOpH}]OK MpoBECIACHUSA l'[pOMB)KyTO‘lHOﬁ aTTeCTauu, MOKa3aTeJid U KPUTCPUH
OlLlCHUBAHUA:

ITpomexxyTouHas arrecTanys N0 AUCHUIUIMHE « OCHOBBI HAHOTEXHOJIOTHI» BKIIIOUAET TEO-
peTHYecKHe BOMPOCHI, MO3BOJSIONINE OLUEHUTh YPOBEHb YCBOEHHUS OOYYaAIOLUIUMUCS 3HAHUH, U
MIPAKTUYECKHE 3aJIaHMsl, BBISABISAIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHN W BIIAJ€HHM, TIPO-
BOAUTCA B (hopme 3aueTa.

Ha OLICHKY «3a4TE€HO» CTYIEHT JOJDKEH IO0Ka3aTh BBICOKUN YpOBEHb 3HAHMs MaTepualla
M0 TUCIUIUIMHE HE TOJBKO Ha YPOBHE BOCIIPOU3BEACHUS U 00bICHEHUS MH(OpMAIIUKU, HO U TIPO-
JEMOHCTPUPOBATh MHTEIIEKTYalIbHbIE HABBIKU PEIICHUS MPOOJIEM, HAXOXKIAEHHUS YHHUKaJIbHBIX
OTBETOB, BBIHECEHUSI KPUTHUUECKUX CYXKIEHUH; MPOAEMOHCTPUPOBATh 3HAHUE U NOHUMAaHUE 3a-
KOHOB JIUCIUIUTMHBI, YMEHUE ONEPUPOBATH STUMH 3HAHUSAMH B IPOPECCUOHATBHON JIEATENbHO-
CTH;

Ha OLIEHKY «HE 3aYTEHO» CTYAEHT HE MOJKET IOKa3aTh 3HAHUS Ha YpPOBHE BOCIPOU3BE[E-
HUS U 0O0BsACHEeHUS WHGOPMALUK MO JUCHUIUIMHE, HE MOXKET IMOKa3aTh HWHTEJICKTyalbHbIC
HaBBIKU PELIEHMSI IPOCTHIX 33/1a4, YMEHHE KPUTHUYECKH OLIEHUBATh CBOU JIMYHOCTHBIE KaueCTBa,
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8 YueOHo-MeToAMYeCKOe M HH(OPMALIMOHHOE 00ecnevenne TUCIUTIINHBI

a) OcHoBHas auTeparypa

1. HaroTexHO0THS B MamMHOCTpOoeHUH : yuyeOHuk / .M. BonkoB. — Mocksa : UHDOPA-
M, 2019. — 307 «c¢. — (Beicmiee oOpa3oBaHue:  Marucrparypa). —
www.dx.doi.org/10.12737/textbook_5cee6a340faa65.16403052. - TekcT : anexTponnsii. - URL:
https://new.znanium.com/catalog/document?id=344076 (nara obopamienus: 25.09.2020)

2. TeXHONOTHsI TIPOU3BOJCTBA W KOHTPOJIb KavyecTBa HAHOMATEPHUAJIOB M HAHOCTPYKTYP :
yueb. mocobue / B.U. Kamyctun, A.C. CuroB.— Mocksa : UH®PA-M, 2019. — 244 c.—
(Bricmee oOpa3oBaHue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5c¢359a09b32044.60767097. - Tekct : SJICKTPOHHBIA. -
URL.: https://new.znanium.com/catalog/document?id=339390 (mara obpamenus: 25.09.2020)

3. OU3UKOXUMHS KEPAMHUECKHUX, KOMITO3UIIMOHHBIX ¥ HAHOMATEepUaJoB: YueOHoe mocobue
/ Huxkudoposa 3.M., EpomacoB P.I'., [llumanckuit A.®. - Kpacrosp.:CDY, 2016. - 156 c.:
ISBN 978-5-7638-3577-9 - Tekcr : AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/document?id=320945 (nara obpamienus: 25.09.2020)

0) JlonosHUTEIBHAS TUTEPATYPA

1. ®yHKIMOHANBHBIE MaTepUaIbl ¢ dPdekToM mamatu GopMmel : yued. mocodbue / M.IO.
Komanepos, J.E. I'yces, I'.B. I'yptoBas [u ap.]. — Mocksa : UIHO®PA-M, 2019. — 140 c. + [om.
MaTepuainbl [DIEKTPOHHBI pecypc; Pexkum moctyma: https://new.znanium.com]. — (Beicuiee
obpaszoBanue: Marucrparypa). — WWw.dX.doi.org/10.12737/18648. - Tekcrt : 3IEKTPOHHBII. -
URL: https://new.znanium.com/catalog/document?id=329893 (nata obparuenus: 25.09.2020)

2. Tapactok, E. B. 30o1b-renb TeXHOIOTHS MONTYYECHUS CTEKIOKEPAMUYECKIX U THOPUTHBIX
nokpeituii : MoHorpadust / E. B. Tapaciok, O. A. Illunosa, C. B. Xamkosckuii ; MI'TY, [kad.
XTIuVTI]. - [2-¢ u3na., noarort. mo ned. usza. 2009 r.]. - Marautoropck, 2016. - 1 371eKTpOH. OMT.
TICK (CD-ROM). - 3arm. C THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133
064/2826.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3MEKTPOH-
HbIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

3. Cepenko, O. A. N3MmenpueHHE KaK CIIOCOO MOJIydEHUS HAHOPA3MEPHBIX MAaTEPHAJIOB
[DnektponHsIil pecype] : Meron. mocodue / O. A. Cepenko, JI. M. Tlonyxuna. - Mocksa : PO
MI'VIT, 2013. - 33 C. - Tekcr : 3JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/document?id=293265 (nara obpamienus: 25.09.2020)

Ilepuonnueckune u3aaHus

Bompocsl matepuanoseaenust http://www.crism-prometey.ru/science/editions/

Bce matepuanbl. DHIMKIIONEIMUECKUH cripaBoYHUK hitp://www.nait.ru/journals/index.php

Jedopmanus u paspyiiecHre matepuanos http://www.nait.ru/journals/index.php

Marepuanosenenue http://www.nait.ru/journals/index.php

PemoHT, BOCCTaHOBIIEHHE, MOIepHU3alis  http://www.nait.ru/journals/index.php

Texuomnorust MetayuioB  http://www.nait.ru/journals/index.php

NuTeHcudukanmsi TEXHOJIOTHUECKUX MPOIECCOB: MaTepUalibl, TEXHOJIOTHH, 000pyAOBaHUE
http://www.nait.ru/journals/index.php

3aBojckast Jabopatopus. Jlnarnoctuka matepuanos  https://www.zldm.ru/jour

3ar OTOBUTCIILHBIC IMPpONU3BOACTBA B MalIMHOCTPOCHUHN
https://www.mashin.ru/eshop/journals/zagotovitel _nye proizvodstva v_mashinostroenii/

10. U3Bectusa BhicmMX y4eOHBIX 3aBefeHuid. [lopomikoBas metamtyprusi U (pyHKIHMOHAIbHBIC

mokpeitust  https://powder.misis.ru/jour
11. M3BecTus BhICIIMX y4eOHBIX 3aBeieHu. YepHas metaiunyprus — https://fermet.misis.ru/jour
12. Kommo3uTsl ¥ HaHOCTPYKTYphl  http://www.issp.ac.ru/journal/composites/russian.html
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http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
http://www.nait.ru/journals/index.php
https://www.zldm.ru/jour
https://www.mashin.ru/eshop/journals/zagotovitel_nye_proizvodstva_v_mashinostroenii/
https://powder.misis.ru/jour
https://fermet.misis.ru/jour
http://www.issp.ac.ru/journal/composites/russian.html

13. KoHcTpykiuu u3 KOMITO3UIIHOHHBIX MaTepHaoB http://www.i-
vimi.ru/editions/detail.php?SECTION 1D=154

14. MeraioBeieHIE U TepMHUecKas 00paboTka meTayuioB  http://mitom.folium.ru/

15. Mertamnyprus mamuHocTpoenus  http://www.foundrymag.ru/

16. Meramaer  http://www.imet.ac.ru/metally/

17. MexaHuKa KOMIIO3MIIMOHHBIX MaTEPHUAIOB M KOHCTpYKImi  http://mkmk.ras.ru/

18. HaHo- u MukpocucTeMHas Texuuka  http://www.microsystems.ru/

19. Hanounayctpus  http://www.nanoindustry.su/

20. HanotexHomoruu B CTPOUTENIBCTBE: Hay4YHBbIN MHTEPHET-KYypHAJ
http://nanobuild.ru/ru_RU/
21. Karanor JKYpHAJIOB o HaHOTEXHOJIOTUSIM

https://elementy.ru/catalog/t11/Nanotekhnologii/gl/nauchnye zhurnaly

22. TlepcriekTUBHBIC MaTepuaiabl  hitps://www.j-pm.ru/

23. Poccuiickue Hanorexnonoruu. https://nanorf.elpub.ru/jour

24. Crans  http://www.imet.ru/STAL/

25. Yepnas Mertamunyprus. bromieTreHp HaydHO-TEXHUYECKONM M ASKOHOMHUYECKOW WH(OpMaIuu
https://chermetinfo.elpub.ru/jour

26. Yepnsie Mmetaasl  https://www.rudmet.ru/catalog/journals/5/

B) MeToauyecKkue yKa3zaHus:

1. TexHonmormyeckue CBOICTBa METANIMUECKUX MOPOIIKOB: MeTo]. yka3. / Ilomskoa
M.A., T'ony6unk 3.M. Marunutoropck: M31-8o Marauroropck. roc. Text. yH-ta um. I.J1. Hoco-
Ba, 2013. 11 c.

2. Kunematudeckue mapaMeTpsl mporecca AeGOopMHUpPOBaHUs HEKOMITAKTHBIX KepaMHuue-
ckux macc: Merox. ykaz. / Uykun M.B., bapeimaukos M.II., bakaes /[.P. — Marauroropck:
MI'TY, 2005. -25 c.

3. MccnenoBaHue ymioTHAEMOCTH METaJUIMYECKUX MOpoIukoB: Metox. yka3. / I'yn I'.C.,
Wneunaa H.H., TTonsxoBa M. A / Marautoropck: MI'TY, 2005. — 8 c.

4. CutoBblif aHanu3: Meton. yka3. / Pyoun I'.111., Mnsuna H.H., IToxskoBa M.A - Mar-
Hutoropck: MI'TY, 2007. — 12 c.

5. IInOTHOCTh M MOPHUCTOCTh U3JENUN U3 HEKOMIIAKTHBIX MarepuanoB: Meton. ykas. /
Wnwuna H.H. — Marautoropck: MI'TVY, 2003. — 5 c.

6. MccnenoBanue peojorH4eCKUX CBOWCTB mosmTeTpadTopaTimieHa: Metoa. ykas. / 'y
I'.C., Yykun M.B., bapeiinukos M.I1., Annynos A.B. — Marauroropck: MI'TVY, 2003. — 14 c.

7. DMmanupoBaHue MeTauMueckux u3genuii: Meroa. yka3. / IlomskoBa M.A., Uykun
M.B. — Marautoropck: MI'TY, 2008 — 9 c.

8. 'anpBaHMueckoe IUHKOBaHHWE cTanu: Meton. ykas. / Mycradpuna B.I'. — Maruuto-
ropck: 'OY BIIO «MI'TY», 2010. - 11 c.

9. Mexanu3mbl (POpMUPOBAHHS MEIKOJUCIIEPCHOM CTpyKTyphl B npoueccax OM/I: Me-
Toa. yka3. / XaputonoB B.A., SImamesa E.}FO. — Maruuroropck: u3a-Bo MarHuToropck. roc.
TexH. yH-Ta uM. I'.11. Hocoga, 2011. - 36 c.

10. MoxenupoBaHue Mporecca PAaBHOKAHAIBLHOW YIIIOBOM MPOTSIKKH C MCIIOIh30BAHUEM
nporpammuoro kommiekca DEFORM-3D: Meroa. yka3. / Uykun M.B., Bapeimaukos M.IL.,
[TonsikoBa M.A., Emaneea [I.I'., KyzuenoBa A.C. - Maruutoropck: ['OY BIIO «MI'TVY», 2010.
-20c.

11. MoaenupoBaH#e MPOIECCOB MHTEHCUBHOM MIACTUYECKON JehopMaIiuu C UCIIOIb30-
BanueM nporpammuoro komiuiekca DEFORM-3D: Mertoa. ykas. / Uykun M.B., Bapeiaukos
ML.IL., IlonskoBa M.A., EmaneeBa [[.I'., Moxunatkun A.B. - Marnuroropck: I'OY BIIO
«MI'TY», 2010. —20 c.

12. VI3y4yeHnue ycTpoiicTBa M MPUHLMIIOB pabOThl paCTPOBOIO IEKTPOHHOIO MUKPOCKOMA:
Merton. ykas. / Komea H.B., Edpumona 10.10., [TonsikoBa M.A. Bapeiiaukos M.I1. — Maruau-
toropck: MI'TY, 2011. -6 c.

14


http://www.i-vimi.ru/editions/detail.php?SECTION_ID=154
http://www.i-vimi.ru/editions/detail.php?SECTION_ID=154
http://mitom.folium.ru/
http://www.foundrymag.ru/
http://www.imet.ac.ru/metally/
http://mkmk.ras.ru/
http://www.microsystems.ru/
http://www.nanoindustry.su/
http://nanobuild.ru/ru_RU/
https://elementy.ru/catalog/t11/Nanotekhnologii/g1/nauchnye_zhurnaly
https://www.j-pm.ru/
https://nanorf.elpub.ru/jour
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/

13. Ckanupytoniasi 30H0Basi MUKPOCKOIIHS: 1abopaTopHslii npakTukyM / Epumona 10.10.,
[TomsikoBa M.A., I'ynua A.E. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. I'.1.

Hocosa, 2017. 34 c.

r) IIporpammuoe odecnieyenue 1 MHTEpHET-pecypcesbl:

Hanmenosanue 110 No noroBopa CpoK IeHCTBUS JTULECH3UN
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBOOOIHO OeccpouHo
pacrpocTpaHseMoe
7Zip CcBOOOIHO pacrpocTpaHsemoe | 6eccpoyHo
1. HannonansHas nHOOpMaIMOHHO-aHAIUTHYECKAS CUCTeMa —POCCHIICKUIA WHIEKC Hayd-

Horo rutupoBanus (PUHIT). — URL: https://elibrary.ru/project risc.asp.
2.  Tlouckosas cucrema Axkanemust Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. HNudopmannonnas cucrema — EquHoe okHO gocTyna K HHQOPMaIMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
4. denepanabHOE rocyIapcTBEHHOE O10KEeTHOE yupexeHne «DeaepanbHblii HHCTUTYT

POMBIIIUIEHHON cOOCTBEHHOCTHY. — PeskuM goctyma: http://wwwl.fips.ru/.

5. Hanorexnonmoruu u HaHomatepuaiabl. DenepanbHbli MHTEPHET-IOPTAl. YYaCTHUKU
HHC. URL:http://www.portalnano.ru/read/ilnfrastructure/russia/nns

6 Caiit o Hanorexnosorusix #1 B Poccum  www.NanoNewsNet.ru

7 Caiirt «lonynspHble HAHOTEXHOJIOTMM» WWW.POPNano.ru

8.  Hanorexnonoruu. HanotexHonoruueckoe cooduectso — Hanomerp Www.nanometer.ru
9 Poccuiickuii 3/IEeKTpOHHBI HAHOXKYpHaJ (HAHOTEXHOJOTMHM U MX IPUMEHEHUE)

www.nanorf.ru

Caiit Poccuiickoit koprnopanuu HaHOTeXHOIoTui «PocHaHo» WWW.rusnano.com
Caiit «HanoTexHosornn 1 HaHOMaTeprayibl B Poccun: oduimanbHbid cailT moTpedure-

JIe¥l HAHOTOBAPOB M HAHOYCIyr» WWW.nanoware.ru

®denepalbHbIN
www.portalnano.ru

HHTCPHCT-IIOPTAJI

"HaHoTeXHOJIOTNHU u

9 MaTepHajbHO-TEXHHYECKOE obecredyeHne TUCHHIIHHBI (MOLYJIs1)

MaTepI/IaHBHO-TCXHH‘-IeCKOC obecrieueHue JUCHHUIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayIUTOPUH

OcHallieHue ayauTopuu

VYyebnast aynuropust IS
MPOBEICHUS 3aHATUN JIEK-
LIUOHHOI'O THIIA

Texuudeckne cpencTBa o0ydeHuUs, CayKallue JJs IPeaCcTaB-
JeHus yuyebHoil nHdopManuu OOJBIION ayAUTOPUH: MYJIbTHU-
MeJUIHbIE CPEeACTBA XPAaHEHHUs, Mepefadynd M IMPeCTaBICHUS
yueOHoii nHpopManuu. Crnenuain3nupoBaHHas MeOeb

VYuebHast ayauTopust s
MPOBEICHUS TPAKTUIECKUX
3aHATHI

Texuuueckue cpeacTtBa o0ydeHHs, CIy)Kallue I MpeCTaB-
JeHus yueOHo# mHpopManuu OOJNBIION ayJAUTOPUH: MYJIBTH-
MEJUIHBIE CPEICTBA XpaHEHUs, Tepeadd U TPEICTaBICHHS
yaeOHol nHpopmaruu. Criennanau3upoBaHHast MeOEIb

YueOHass ayauTopus AJis
TPYIIOBBIX W WHIUBUIY-
aJbHBIX KOHCYJbTallUH, Te-
KYILIETO KOHTPOJS W THIpo-
MEKYTOYHOM aTTecTaluu

Kommnerotepras Texuuka ¢ makerom MS Office, ¢ moakroue-
HHEM K ceTH «VIHTEpHET» M C JOCTYIIOM B 3JICKTPOHHYIO HH-
bopmMarroHHO-00pa3oBaTenbHy0 cpeny yHuBepcutera. Crie-
[MaIu3upoOBaHHAs MeOeIb

HaHOMaTepHuasbl"
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://wwwl.fips.ru/
http://www.portalnano.ru/read/iInfrastructure/russia/nns
http://www.nanonewsnet.ru/
http://www.popnano.ru/
http://www.nanometer.ru/
http://www.nanorf.ru/
http://www.rusnano.com/
http://www.nanoware.ru/
http://www.portalnano.ru/

Tlomemmenue nj1s caMocTO-
ATEIbHON paboThI

Kommnerotepras Texuuka ¢ makerom MS Office, ¢ moakroue-
HUEM K ceTH «HTepHeT» U ¢ JOCTYIOM B 3JICKTPOHHYIO WH-
dbopmarmoHHo-00pa3oBaTeNbHyI0 cpefy yHuBepcuteTa. Cre-
IIMAJTU3UPOBaHHAsI MeOEeITh
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