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1. IEJX OCBOEHUSA JNCIHUITJIMHBI

Ilesib OCBOEHWSI JHCHHMILINHBI (MOXYJIsI) - 00€CHEYEHHE TEOPETUUYECKON ITOIrOTOBKH
CTYIIEHTOB MO MPOQHUII0  CIEUMANbHOCTH. M3ydeHne  OCHOBHBIX CHCLHMAIBbHBIX, a TaKKe
(QU3MUECKUX M MEXaHHYECKMX CBOICTB HAHOMATEPUAIOB M HAHOCHCTEM, & TAKXKE TEXHOIOrMH HX
nonydenus. OOydeHHe CTYIAEHTOB HayYHbIM OCHOBaM BbIOOpA HaHOMarepuaga Uls pelleHHs

CII€IMAJIbHBIX TEXHUYCCKHUX 3ajla4.

B pesyasrare OCBOCHMSI JAHHON JMCHMIUIMHBL y CTYIACHTOB (OPMHPYIOTCS OCHOBHbBIC
00 IIeKy/IBTYpHbIE W NpodecCHOHaIbHbIE KOMIETeHIHH, oTBevatomue Tpedosannsm PI'OC BO, k

pesymbraram ocoerns OITOTT BO no nanpasnenuto 28.03.02 «HanoutxkeHepus.

Ta6imua 1. TpeGoBaHus K pe3y/ibTaraM 0CBOEHHs IPOrpaMMbl OakaiaBpuara

Kon Pesynbrar o0ydenus (komreteHuus) Boliryckunka OITOII

O0OmanaTb CIOCOOHOCTBIO B COCTaBE KOJUUIEKTUBA UCIIOJHUTEIIEH Y4acTBOBATh B IMPOCKTHBIX
[1K-7
pa60Tax 110 CO31aHUIO U IPOU3BOACTBY HaHOO6T>CKTOB, MOlIyIICﬁ M U3JeJIMU Ha UX OCHOBE.




2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

VuebOnas qucuurinHa «MaTtepuanoBeeHne HaHOMATepUallOB U HAHOCUCTEM» OTHOCHTCS
K aucruniHam 0azoBoit yactu Onoka 1 OITOIT BO.

Jucuurumay «MarepuaoBeeHie HAHOMATEPHAIOB 1 HAHOCUCTEM» CTYACHTbI H3Y4aroT
B 3 ceMecrpe. JIisl yCIEUIHOTO M3YUYEHHUS! AUCLUIIIMHBI «Marepuanose/ieHe HaHOMAarepHajloB U
HAHOCHCTEM)» HEOOXOIMMO 3HAHHE OCHOBHBIX KYPCOB BBICIICH MaTreéMaTHKH, MaTepUalIOBECHUS,
xumuH, pusukd. M3 Kypea BbicIel MaTeMaTHKH UCIIOJIB3YIOTCA 2IEMEHTBI AU PepeHHaibLHOTO U
MHTErpajbHOro HMcuuciaeHus. M3 marepuanoBeleHus — OCHOBHBIE CBEAECHHUs O CTPYKTYpe H
cBolcTBax marepuasioB. Kype xumun obecrieunBaeT CBEJCHUSAMU O THIIAX CBS3M B TBEP/BIX TeJax,
SHEpreTHKe M KHHEMaTHKe XUMUYECKUX IpoleccoB okucienus. M3 xypca ¢pusuku npu usyuenun
JAHHOM JIMCLMIUIMHBI HCIOJIB3YIOTCS CHEAYIoMmue pasziesbl: (U3hKa TBepAoro Tena, (usMKa
3JIEMEHTAPHBIX ~ YaCTHIl, MOJIEKYIsipHas (U3MKA, TEepMOAMHAMHUKA, 3akoHbl Juddy3un u
HIEKTPOIPOBOJHOCTH.

Pe3ynbrarel H3yueHUs! JTUCHUIUIMHBI UCIOJNB3YIOTCA B JajbHEHIIEM IPH M3YyYEHHUH KYpPCOB:
«DU3NKO-XMMUUECKHE OCHOBBI HAHOTEXHOJOTHil», «MexarpoHuKa TEXHOJIOTHUECKHX CHUCTEMY,
«BpicokodpeKTHBHBbIE MeTO/lbl 00padoTKH 3aroToBOK», «HeTpaauunonubie METOABI 00pabOTKH
HAHOMATEPUATIOB, «MeTonbl  TIOJYYEHHS ~ HAHOCTPYKTYPHPOBAHHBIX MOKPBITUH B
MalIMHOCTPOEHHUIY; & TAK)KE MPH KyPCOBOM MPOEKTUPOBAHMHU M BBHINOIHEHHH KBAIM(HKAIMOHHOM

paloThI.

3. KOMIIETEHIHHUU OBYUYAIOLWIETOCS, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMUS IUCUHUTTVIMHBI (MOAYJISI)

B pesynbsrare ocBOeHHs AUCLHUIUIMHBL 00YYalOIMHCs J0/IKEH JIEMOHCTPUPOBATH CIIEIYIOIIHE
pe3yibTaThl 00pa3oBaHuUs:

- 3HATb OCHOBHBIC BHJbl HAHOMATEpPHAJIOB U IOKPHITHH; OCHOBHbIE METOJAUKH
MCCIIeIOBAHMs, MPUMEHsIeMbIe Ha pa3jIMuHBIX THIAX 00O0pynoBaHus, TpeboBaHMA K oOpasuam
uccneayembix 00bekToB (I1K-7):

- yMeThb OmupeleisTh M MoAOMparh HYKHBIH THI OOOPYHAOBaHMS JUIs HMCCIICOBAHUS
MaTepHajioB ¢ pa3IMYHBIMU CBOMCTBAMH; BBIOMPATh METOJMKY, IIOATrOTABIMBaThL OOpasubl JUIs
HCCIIIOBAHUS B COOTBETCTBHH C XapaKTepucTHKaMu pudopa u Marepuasa odpaszua (I11K-7);

- BJa/I€Th HaBbIKaMH paboThI ¢ MpubOpamu U 000PYyI0BaHHEM IIPH HCCIIEN0BAHUH CBOMCTB
00pa3IoB HAHOMATEPUAIOB, METONOJIOIMEN pPACIIM(POBKM MOJNYYCHHBIX IIOKA3aHMA, a TaKkxke

BJIAJIETh HABLIKAMM aHaJu3a MoJydeHHbIX pe3yapraroB ([1K-7).



4. CTPYKTYPA U COAEPKAHUE ANCHUIIJIMHbBI (MOAYJIA)

4.1. Pazge/ibl AMCUMILIMHBI U BUABI 3AHATHI

OO1ast TPyA0EMKOCTb JUCLMIUIMHBI COCTABIAET 4 3a4E€THBIX €AMHHULbL, 144 yacos.

Tabnuua 2. Pazaenbl AUCUMITUIMHBL M BUAbI 3aHSTUN
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KOHTpOJib Ne 3
Bcero 4 | 1-18 18 36 - - 54 - 12/22,2 JK3amMeH |

4.2. Copep:kaHue pa3ae/ioB AMCUHILIHHDI
Pasaen 1. Beenenune. Knaccupukauusi 1MCnepCcHbIX 4aCTHLL.
Tema 1.1. Knaccudukauus AucnepcHbIX 4acTUL 110 arperaTHoMY COCTOSIHHIO.
Tema 1.2. Knaccuduxauusi 1MCepCHbIX 4aCTULL 110 PasMepam.
Tema 1.3. Knaccudukauust AMCrnepcHbIX 4aCTUL 110 MEPHOCTH.
Pasaen 2. CnocoObl nostyueHHsi HAHOPA3ZMEPHbIX MATEPHAJIOB.
Tema 2.1. MeTobl MEXaHUYECKOTO AUCTIEPTUPOBAHMS.
Tema 2.2. MeToas! pu3nueckoro AMCNeprupoBaHus.
Tema 2.3. MeToabl XUMHYECKOTO AUCIIEPTUPOBAHUS.

Tema 2.4. buosoruueckue NOAXOAbI K MOJYYEHHUIO HAHOPA3ZMEPHbBIX MAaTEPHAJIOB.

Tema 2.5. CriocoObl KOHCOMMAALMHU HAHOPA3MEPHBIX [TOPOLLKOB.

Pasaen 3. ®u3UKO-XUMHYECKHEe OCHOBBI MOJIY4€HHs] HAHOCTPYKTYPHbIX MATEPUAJIOB.

Tema 3.1. @DopmMUpOBaAHHE HAHOMATEPHUAJIOB MO MEXAHU3MY «CHHU3Y-BBEPX»



Tema 3.2. @opMHUpOBaHKE HAHOMATEPHAJIOB 110 MEXaHU3MY «CBEPXY-BHU3).
Pasnen 4. PazmepHblie 3aBHCHMOCTH CBOiiCTB HAHOMATEPHAJIOB.
Tema 4.1. OcOOEHHOCTH TEPMOJAMHAMUYECKUX CBOMCTB HAHOCPEL.
Tema 4.2. CtpyKTypa HaHOpa3MEPHBIX MaTepUAJIOB.
Tema 4.3. XapakTepuCTHKH AUCIEPCHOCTH HAHOMATEPHUAJIOB.
Tema 4.4. IToBepXHOCTb, IPaHUIb, MOP(OJIOTHS HAHOMATEPUATIOB.
Tema 4.5. DieKTpUUECKHE CBONCTBA HAHOMATEPUATIOB.
Tema 4.6. PeppoMarHUTHbIE XapaKTEPUCTHKY HAHOMATEPHATIOB.
Tema 4.7. OcoOEHHOCTH TEIUIOBBIX CBOMCTB HAHOMATEPHAJIOB.
Tema 4.8. OnTHyecKne XapaKTepUCTUKH HAaHOCPEL.
Tema 4.9. luddyzus B nanomarepraiax.
Tema 4.10. XuMHuecKue CBOMCTBA HAHOMATEPUAJIOB.
Tema 4.11. MexanuuecKkue XapakTepUCTUKH JIUCIIEPCHBIX CPEIL.
Paszaen 5. MeToabl H3y4YeHHUs! CBOCTB HAHOMATEPHAJIOB.
Tema 5.1. UccrieioBaHue pasMEPHBIX XapaKTEPUCTHK.
Tema 5.2. OnpejienieHUe IEMEHTHOTO COCTABA.
Tema 5.3. Onpenenenne GazoBoro cocTana.
Tema 5.4. MeToibl U3yUEHHUS TIOBEPXHOCTH.
Paszen 6. Ucnosib30Banne HAHOMATEPHAIOB B IIPAKTHYECKOIi eI TCILHOCTH.
Tema 6.1. [IpuMeHEeHHE HAHOMATCPUATIOB B ITPOMBIIIIICHHOCTH.
Tema 6.2. Vicrnionb30BaHie HaHOMATEPHAIOB B OMOJIONMHN U MEJIMIIUHE.

4.3. JleKiHOHHBIN KYpC
OGbeM JICKIMOHHOI Harpy3kn coctapiset 33,3 % oT obuiero o0bema ayIMTOPHOH HArPy3KH.

Ta6mnuua 3. Pacnipesesenue NEKIMOHHOM HArPy3KH 110 (hopMaM IPOBE/ICHHS

O0OBEM HArpy3Ku

(B yacax)
| IJJ?I ‘ Paznen auciunivHbl I — TlewtiEn 5
‘ TPaAMIIMOHHOI HHTEPAKTHBOH
| (dopme dhopme
1 Beepenue. Kimaccuduxaius JUCepCHbIX YaCTHIL. 2 -
2 CrniocoObl MOJTy4YeHUsl HAaHOPa3MEPHBIX MaTepHaoB. 2 2
3 DU3UMKO-XUMHUYECKHE OCHOBBI IMOJy4YEHHsI HAHOCTPYKTYPHBIX 2 -
‘Marepuaios.
» 4 PasmepHbie 3aBUCMMOCTH CBOMCTB HAHOMAaTepHasoB. 2 2
MeTobl U3yueHHUs! CBOMCTB HAHOMATEPHUAJIOB. 2 7 2
6  Ucnonp30BaHHe HAHOMATEPHAIOB B MPAKTHYECKOH 2 -
JIeSITEIIbHOCTH.
UTOI'O 12 6

Bcero JieKIMOHHOH HATPY3KH 18



4.4. llpakTHyeckHe 3aHATHSA
[TpakTHUeCKUe 3aHATHs SBISIOTCS (OPMON IpYNNOBOM ayJAMTOPHOH padoThl B HEOOIBIINX
rpynmax it OCBOCHHSI MPAKTHUECKHMX HABBIKOB €  LEIbIO  (POPMUPOBAHUS — OCHOBHBIX
npodeccronanpupix  komnereHimit  (ITK-7),  HeoOxoaumMbIX — juist  OCBOCHMSI ~ OCHOBHOM

00pa30BaTebHOM IPOrPaMMBI.

Tabmnumua 4. [lepeyeHb TeM NPAKTUYECKUX 3aHATHH

No Homep T TpynoemMKocCTs,
i pasiena eMbI IIPAKTHUECKUX PadoT qac
JIUCHUTIIHHBI
1 Paznen 5 |[loaroroBka OOBEKTOB JJIsi HMCCIEAOBAHMH Ha pPacTPOBOM 4
5IEKTPOHHOM MHKPOCKOIE 1 0coOble TpeOOBAHUS K HUM
p. Pasmen 5 |Mukpockonus. M3ydenue ycTpoifcTBa M npHHUMNA padOThI 4
pa3JIMUHBIX THIIOB IEKTPOHHBIX MUKPOCKOIIOB
3 Pasnen 5  |Ananus U300 paKeHU i CTPYKTYp HaHOMaTepHaJos., 4
[10JIYYEHHBIX Ha PACTPOBOM IEKTPOHHOM MHUKPOCKOIIE
4 Pasgen 5  |M3yuenue yCTpOoHCTBA " MpUHIKIIA paboThI 4
PEHTreHO(TyOPECUEHTHOTO CIIEKTpOMETpa
MOCJIe0BaTEIbHOTO aHaiM3a ARLADVANT'X "
nopoikosoro gu¢ppaxromerpa D§ ADVANCE
5 Pasnen3  |M3yuenne TEXHOJIOTUH MOJTyYEeHUsI YIJIEPOIHOTO 8
HaHOMaTrepuaja  METOJOM  ra3o(asHOro  XHMHYECKOro
OCaKJICHHUs
6 Paznen 5 M3yueHue CTPYKTYypbl QyUIEPEHOB, MX IPOU3BOJIHBIX U 4
HAaHOTPYOOK
7 Paznen 5  |M3yueHue — TEXHOJIOTMH  TIONYYEHHS  alllOMOMATpHUYHBIX 8
KOMITO3UIIMOHHBIX MaTepHasioB, YIPOUHEHHBIX YIJIEPOAHBIMU
HAHOCTPYKTYpaMH
Bcero npaktuueckux pador 36

4.5. CamocrosiTe/ibHasi padoTa

CamocTosdrenbHas ~ pabora  CTYAEHTOB  SBJISETCS  BAXKHEHIIMM  KOMIIOHEHTOM
06pa3oBaTENBLHOrO MPOLEcca, Pa3sBUBAIONIMM HUX CHOCOOHOCTH K CaMOOOYYEHHIO M MOBBIICHHIO
CBOETO MPO(heCCHOHAIBHOTO YPOBHSI, CIOCOOCTBYIOMMM MpUoOpeTeHnio komnerenuun 1K-7.

[lesb caMOCTOATENBHOM paboThl — CAMOCTOSTENBHO NPHOOPETATh HOBBIC 3HAHUS, HCTIONIB3YS
COBpeMeHHble ~ 00pa3oBaTesbHBIE  TEXHOJOrMH, 0000u@arh, OQOPMIATE, HPEACTABIATH U
JOKJIAAbIBATL  pe3yJIbTarThl  BBIMOJHEHHOH paboThl, a TaKKe KPUTHYSCKH —aHAIM3UPOBATh
T0JIy4eHHbIe 3HAHUS U apTYMEHTHPOBAHO OTCTAUBATL CBOM TPEUIOKEHHUSI.

CamocTosTeNIbHAs paboTa HAllpaB/ieHa Ha 3aKperieHHe U yrTyOleHne 0CBOEHUs y4eOHOro
MaTepuana, oHa BK/IIOYaeT B cels Clieflylolue BUIbl paboThl CTYACHTOB: padoTa ¢ JICKIHOHHBIM




MATepHasIoM, OIEpEeXKAIOLIas caMOCTOsTeNbHas paboTa, MOArOTOBKA K JIAOOPATOPHBIM paboTam,
MOATOTOBKA K dK3aMEHY

OnepesKatoriasi caMoCTosITeNIbHas paboTa 3aKIF04aeTes B U3YUEHNH OTICNBHBIX TEM Kypca
110 3aJlaHHIO TIperoaaBare;is.

He cMOTpsi Ha TO, uTo yueOHBIM IUIAHOM HE INIPEIyCMOTPEHO HarucaHue pedeparos, ¢
[IeJIbI0 aKTHBH3AlMH CAMOCTOSTEIbHOI paboThl CTYAEHTOB IMperojiaBaresb MpelaracT CTyACHTY
BLIIOJNHUTL pedeparnBayio paboty. Ilpu 5TOM CTyneHTOM MOXeT ObITh NPE/UIoXKEHA W CBOS
TeMaTuKa.

C neNipl0 aKTUBM3ALMKM CAMOCTOSTEIBHOM paboThl, NpernojgaBaresib MOXKET MpeIoKUTh
MAarucTpaHTaM BBINOJNHUTH pedepaTuBHyto paboty. [Ipu 5TOM MarucTpaHTOM MOKET ObITH
IpevIoJKeHa 1 CBOsI TeMaTHKa.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'NH

Bonpinasi 4acTh JIEKLHOHHOrO Marepuaia NpPefoCTaBIsSeTCs CTYJCHTaM Mepe/l HavyaloM
JaHATHI B JIEKTPOHHOM BHJe. Ilpeamnonaraercs, 4T0 B 3TOM Cjlydae CTYACHTBI MOIYT
[peIBAPUTENLHO O3HAKOMHUTBCS € TEMOH W COJACPKAHHEM NPEICTOAUICH JIEKIHMH. B ayauropuu,
uMest [Iepesl [TIa3aMHI TEKCT JICKLMH Ha KOMIIBIOTEpE, IIaHIIeTe, HOyTOyKe Hill B OyMaiHOM BHJIC, -
CTYJEHTBI OCBOOOKIAIOTCS OT TPYIOEMKOH paboTbl B ayJAMTOPUH MO KOHCICKTHPOBAHMIO M
TIOJIHOCTBIO COCPEOTAYUBAIOTCS HA CYTH MaTepHalla, a MperojaBaresib - OT JMKTOBAHUA, U MOXKCT
GOJbIIe BHAMAHMS YAEIUTH PA3bsCHEHHIO UMTAeMOro pasjesa. BaxHoe 3HAYCHME HMEET TO
0GCTOATENBCTRO, UTO IIPOU3BOIHTEILHOCTY Y4eOHOrO Tpoliecca Npu 9ToM BospacraeT B 1.5 — 2
pasa. Kpome TOro, MCIO/b30BaHKE JAHHOH TEXHOIOTHH MO3BOJIACT, IPH HEOOXOIMMOCTH, HACBITHTh
Marepuan JeKiMu OOJIBIINM KOJMYECTBOM HMJUIIOCTPALMOHHOIO ~Marephana W pasiHiHbIX
CIIPABOYHBIX JAHHBIX.

3HAuUMTEbHAS YacTh JIEKIMOHHOTO Marepuana ogopmieHa B BUAE Mpe3eHTalUd ¢
HCIIONb30BaHieM CTaHAapTHON nporpammbl B PowerPoint. [ gemMoHCTpaly 1aHHOTO HaryIAAHO-
MJLTIOCTPUPOBAHHOTO MaTepuana JEKIUi UCIoNb3yeTes COOTBETCTBYIONAd anmaparypa (HOyTOYK,
MIPOEKTOP).

[Tpn nposesieHny 1adopaTOpHBIX paboT MPEILYCMOTPEHO MIMPOKOE MCHOJIL30BAHME B yueOHOM
[POIlecce AKTHBHBIX U WHTEPAKTHBHBIX (JOPM MPOBEJICHUS 3aHATHH B COUCTAHHH C BHEAy/IMTOPHON
paGoToil ¢ 1enbio (QOPMHPOBAHHMS U PA3BUTHS MPOPECCHOHANBHBIX HABBIKOB 00yuaroImmxcs.
[IpeaycMoTpero 12 4acoB JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH B HHTEPAKTHBHOH dopme, uTo
cocranisier 22,2 % oT 00I1ero 4ucia ayJIMTOPHBIX 3aHsTHH.

B pamkax yueGHOro Kypca 3allIaHMpOBaH pa3dop KOHKPETHBIX CHTYyalMH ¢ HEJIbIO
DOPMHPOBAHUS M PA3BUTHS OOMIENPOPEeCCHOHANBHBIX M MPO(eccHOHANBHBIX KOMITETEeHIUH Y
obyuarouuxest (I1K-7).

CamocTosiTe/IbHast paboTa CTYAEHTOB BKJIOYAET IOArOTOBKY pe(eparoB W JOKIaI0B 110
u3yuaemMomy marepuaiy. OOcyKIeHHe CTYICHYECKNX JIOKIIAJI0B NPOXOJUT B IHATIOTOBOM PEKUME.
Takas HMHTEPAKTUBHAs TEXHOJOTHSI Pa3BUBACT Yy CTYACHTOB CIOCOOHOCTH AHAM3UPOBATH M
CHHTE3MpOBaTh M3ydaeMblil Marepual, ohopMIATE, MPEACTABIATE U JIOK/IAbIBATL CIO ay/IHTOPHH,
YMEHHE BECTH JIUCKYCCHIO, apTYMEHTHPOBAHO OTCTANBATE CBOIO TOUKY 3PECHHSL.



6. OLIEHOYHBIE CPEACTBA AJISI TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, IPOMEKYTOYHON ATTECTALIUM
MO UTOI'AM OCBOEHMUS JJMCHUIIVIMHBI U YYEBHO-METOJAUYECKOE
OBECIIEYEHHUE
CAMOCTOSITEJIbHON PABOTBI CTYJIEHTOB

TGK}/LL[I/Iﬁ KOHTPOJIb NPOBOAMTCA Ha MNPAKTHYCCKHUX 3aHATHAX C LEJbIO OnpeacyicHud
KayecTBa YCBOCHUA JIEKIITMOHHOI'O0 Marepuajia U 4acTH JUCHMIIIMHBI, HpeﬂHai%Ha‘-IeHHOﬁ JJIA
CaMOCTOSATEIBHOTO U3YUYCHUS.

HpOMe)I(yTOLIHaH arTrecTalysd 10 AUCLHUITIMHE — 3K3aMCH.

Bonpocn! st peiiTHHr-KoHTpoJasi Nel
Hanomarepuasbl. HaHoTexHOIOTMHU. 3a1a44 HAHOTEXHOJIOTHH.
OcoOeHHOCTH HaHOMATEPHAJIOB.
OcHOBHBIE PHUMHBI HHTEpECa K HaHOMaTepuaaM.
Knaccuuxaiiest BIeCTB M MaTEPUAIIOB 110 pa3Mepy YacTHIL.
Krnacendukaiss HAHOMATepHaoB B 3aBUCMMOCTH OT XapaKTEPHOIo pasMepa.
Knaccuukariyst MaTepHasos 10 CTPYKTYPHBIM PH3HAKAM.
HanovacTHiisl: Hanoxuacrepsl. Hanoxpucrasuibl. OyriepeHsl. HanotpyOxku.
Cynepmornekysibl. bruomosexyisl. Munemibl. JIAIOCOMBI.

R S

8. KoHcouupoBanHble  HaHomarepuasisl: HaHokpucTaumueckue Marepuaiibl. DyiiepuTsl.
dotonHble KpucTamibl. CIOMCThIe HAHOKOMIIO3UTHL. MaTpuuHble HAHOKOMIIO3HThI. Hanomopucreie
marepuasisl. Hanoasporeiu.

9. Hanoaucrnepenn: Hanonopouiku. Hanocycnensuu. Hanoomysbeunn. Hanoaspo3sonu.

10.  Knaccudukaims TUCIEPCHBIX CHCTEM IO arperarHoMy COCTOSHHIO.

11. 3oau. Aspozonu. ['enn. [Topouikw.

12. Yacruna. Aniomepar. Arperar.

13. Knaccuukanus AMCIEPCHBIX CUCTEM 0 pasMepam.

14, Knaccudukamus —HAHOMATEPHATIOB O  TEOMETPUYECKOH  (opme M pasMEPHOCTH

CTPYKTYPHBIX 2JIEMEHTOB.
15, Knaccupukaryst MCIEPCHBIX CUCTEM M0 MEPHOCTH.

Bonpoce! 17st peliTHHT-KOHTPOJIst Ne2

1. OcHoBHBIE TPeOOBAHUS K METO/1aM MOJIyYeHUsl HAHOMATepHaoB.

2. Knaccuguxanusi HAHOTEXHOIOTHH.

3. CriocoObl MIOJTYUeH s HAHOPAa3MEPHBIX MaTepHasos (001as KnaccupuKarms).

4. OcHOBHBIE TpeOOBAHHUS K METO/IaM NOJIyYeH s HAHOMATEPUAJIOB.

5. MeTo/bl MEXaHHUeCKoro Aucnepruposanus. [loaydyenne HaHomarepruagoB MEXaHHYECKUM
u3MesbuenneM. [IpenmyinecTsa 1 HEIOCTATKH METOJIA.

6. MeTobl  MEXAHHYECKOro JMCIeprupoBaHus. MeToabl HHTEHCHMBHOH — IUIACTHYCCKOM
nepopmanmu (UI1T). Tlpeumymiectsa n HeOCTaTKH METOIOB.

i MeTozibl MEXaHH4eCKoro jaucrepruposanus. Ilomydyenue HaHomMaTepHaaoB MEXaHMYECKHM

BO3JIEHCTBUEM pas3JInIHbIX CPCI. Hpel/IMyLIleCTBa U HEIOCTAaTKH METOHOB. KaBuTanuoHHO-
FHﬂpOﬂHHaMH‘ieCKHﬁ mMeToJ1. I3Mmenpuenue YJIBTPa3BYKOM.



8. Mertonbl MexaHudeckoro aucreprupoBanus. Ilonydyenune HaHomMarepuaaoB MEXaHHYCCKUM
BO3JICHCTBIEM PasIHuHbIX cpel. [IpenMylecTBa 1 HE0CTATKH METOO0B. BHOpAlMOHHbIH METOA.
VrapHo-BoJiHOBast 00paboTKa. JleTOHAIMOHHbLH CHHTES.

9. Metopl  (pU3HUECKOro Jucreprupoanus. [lomydeHne HaHOMATEPHAJIOB PACIbLICHHEM
pacriaBoB. [IpenMyliecTsa 1 HeIOCTATKH METO/I0B.

10. MetTossl  pu3MUECKOro  aucreprupopanus. [lomyueHne — HaHOMATepuasoB — METOJOM
ucnapenus-koueHcaun. IlpenmyecTsa 1 HEOCTATKU METOIOB.

11. Meroas!l  GU3MUECKOro Jucreprupobanus. [loqydeHne HaHOMATCpPUAOB MO BAKyyM-
cyOmuMamoHHOM Texnoornu. [IpenmyecTsa i HEIOCTATKH METOLOB.

12. MeTo/b! (pU3MUECKOrO AUCTepruposanus. [loqyueHne HAaHOMATEpUaIoB ¢ UCIOIB30BAHHEM

tBepro(asHbIX MpeBpalieHni. [IpenmyInecTBa u HEI0CTATKH METOMIOB.

Bonpocb! st peiiTHHr-KOHTPoJist Ne3

L: [Tonyuenne HAHOMATEPHANOB  C MCIOJIB30BAHUEM XHMHYCCKHX peakunii — MeTO/bl
OCKICHUS U COOCAXKICHHUS, IPEUMYIIIECTBA U HEIOCTATKH.

2. [Tosyyenue HAHOMATEPHANOB € HCMOJIL30BAHMEM XMMHUCCKUX peakuuid — METol
BOCCTAHOBJICHHSI, TPEUMYILECTBA U HEJIOCTATKH.

3. [lonyueHue HaHOMATepUaloB € HCIOIb30BAHMEM XMMHUCCKUX peakiuii — METOJ
ra3o(asHbIX XHMHUECKUX PEAKIUH, TPEHMYIIECTBA U HE/IOCTATKH.

4. [TonyyeHre HaHOMaTepHAIOB SNIEKTPOXUMHUYECKUMH  METOJAMH, IPEUMYIIECTBA U
HEJIOCTaTKH.

5 [Tonyuenne HAHOMATEPHAJIOB TYTEM COYCTAHHs XUMUUIECKUX U (Gu3HUSCKUX TTpeBpALIEHHUH.
6 BHOJIOrHUECKHE MOAXOIbI K MOJYyUSHHIO HAHOPa3MEPHBIX Marepuasos

7. CrnocoObl KOHCOJIMIAIIMH HAHOPAa3MEPHBIX OPOIIKOB -IIPECCOBAHUE.

8 CriocoObl KOHCOJIMIAIMH HAHOPA3MEPHBIX IIOPOUIKOB — CIICKaHHUE.

9 CrocoObl KOHCOJIMIAIMU HAHOPA3MEPHBIX TTOPOUIKOB -IIPOKATKA.

10.  CrnocoObl KOHCOJIMIAIHH HAHOPA3MEPHBIX TTOPOUIKOB — 3KCTPY3Hs.

11. OCHOBHbBIE THITBI CTPYKTYP HAHOMATEPUAJIOB.

12. PasmepHast 3aBUCHMOCTD CBOMCTB HAaHOMATepUalIoB - Pa3oBbIe NPEBPALICHAS.

13.  PasmepHas 3aBUCHMOCTH CBOHCTB HaHOMaTepHanoB — KHHeTHUeCcKue CBOICTBA.

14. PasmepHasi 3aBUCHMOCTh CBOHCTB HAHOMATEPHANoB — DIIEKTPUUCCKUE CBOHCTBA.

15, PasMepHas 3aBUCMMOCTD CBOMCTB HaHOMATEPHAIOB - MarHuTHbIC CBOMCTBA.

16.  PasMepHas 3aBUCUMOCTb CBOMCTB HAHOMATEPHANIOB - MEXaHHUECKNE CBOHCTBA.

17. Ponb nedekros, BosHukaomux B HM serenctsue 0C0OeHHOCTEH METOIOB HX MOy CHHUS.
18. [IpiMeHeHUe HAHOPA3MEPHBIX MaTepHasoB - MeTanmuueckue HaHoMaTepralibl.

19. [IpuMeHEeHHe  HAHOPA3MEPHBIX — MATepHajoB - KoMITO3HIIMOHHBIE ~ Marepuajbl ¢
HAHOPA3MEPHBIMU YaCTHLAMHU U OTACIBHBIMU CIIOSAMH.

20 [IpuMeHeHHE  HAHOPA3MEPHBIX — MaTepHaloB - Kepamuueckue — marepualibl B
HAHOCTPYKTYPHOM COCTOSTHUH.

21. [IpuMeHeHue HAHOPa3MEPHBIX MaTepralios - [Ipou3BOACTBEHHBIC TCXHOIOTHH.

22.  IlpuMeneHue HAHOpPa3MepHBIX MarepuanoB - Co3laHMe 3AUIMTHBIX, JCKOPATUBHBIX H
H3HOCOCTOWKHMX MOKPBITHH.

23, [IpuMeHeHHE HAHOPA3MEPHBIX MATEPHANIOB - DIIEKTPOHHAs U JICKTPO-MArHUTHAS TEXHHUKA.
24,  TlpuMeHeHMe HAHOPA3MEPHBIX MaTepuanos - Mcrnonp3oBanue HaHOMATEpHAIoB B ouonorun

U MCJIHIHUHEC.



BOﬂpOCbl K OK3aME€HY

Hanomarepuanl. HaHoTeXHOIOTHU. 3a1aui HAaHOTEXHOJIOTHIA.

OcoOEHHOCTH HAaHOMATEePHAJIOB.

OCHOBHEBIE ITPUUYMHBI MHTEPECa K HAaHOMAaTepHaJlaM.

Knaccuukaliys BeLeCTB U MaTePHaIOB 110 pa3Mepy 4acTull.

. Knaccudukanus HaHoMaTeprajoB B 3aBUCUMOCTH OT XapaKTepHOTo pasmepa.

. Knaccudukanns MarepuasoB 110 CTPYKTYPHBIM ITPU3HAKAM.

. Hanowactuusr: Hanoxmactepsl. Hanoxpucramist. @ymiepensl. Hanorpy6oku. CynepmMosieKyIibl.
Buomosekysibl. Munesibl. JIMmocoMbl.

8. KoHcoimampoBaHHble HaHOMarepasl: Hanoxpucraainyeckue marepualbl. DyiiepHThL.
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®oTonHble KpucTamibl, CIOMCTbIe HAHOKOMIIO3UTHL MaTpuunble HaHOKOMITO3UThL. Hanonopucreie
marepualibl. Hanoasporesu.

9. Hanomucnepenu: Hanonopouukn. Hanocycenensuu. Hanoomyssenu. Hanoasposonu.

10. Knaccupuramnus IUCIEPCHBIX CUCTEM 110 arperarHoMy COCTOSHHIO.

11. 3ouu. Asposonu. l'enn. [opomky.

12. Yacrtuna. Ariomepar. Arperar.

13. Knaccudukanus AUCIEPCHBIX CHCTEM 110 pa3MepaMm.

14. Knaccuduxalys HAaHOMATEPUAIOB 110 I€OMETPUUECKOH (opME M PasMEPHOCTH CTPYKTYPHBIX
9JIEMEHTOB.

15. Kuiaccuukanust JUCIIEPCHBIX CUCTEM 10 MEPHOCTH.

16. OcnoBuble TpeOOBAHHUS K METOAAM IOJTYYCHHUS] HAHOMATEPHAJIOB.

17. Knaccuukanusi HAHOTEXHOJIOTHH.

18. CriocoObl oyueH s HaHOPa3MePHBIX MaTepuanoB (obmas Kiaccupukarms).

19. OcHoBHble TpeOOBaHMSI K METOAM IOJIyYEHHsI HAHOMATEePHAJIOB.

20. MeTonpl MeXaHHUYecKoro aucrieprupoanus. [lonmydyeHue HaHOMATEPUATIOB MEXAHHYECKUM
u3MepueHreM. [IpermyiecTsa U HeAOCTAaTKU METO/A.

21. MeTombl  MEXaHHYECKOro  JMCHEprupoBaHus. MeToAbl MHTEHCHBHOM  IJIACTHYECKOM
nedopmarn (UI1JL). TIpeumytiecTsa n HegoCcTaTki METONOB.

22. MeToapl MeXaHHYecKoro aucrepruponanus. [lonyuenue HaHOMarepHasoB MEXaHMUYCCKUM
BO3JEHCTBHEM pasIHuHbIX cpel. [IpenMyluecTBa M HEIOCTaTKM MeTOJ0B. KaBHTAlMOHHO-
THPOIMHAMHYECKUI METO1. MI3MebYeHue yIbTPpasByKOM.

23. Meroapl MexaHuueckoro aucreprupoBanus. [lomydenue HanHomarepuaaoB MEXaHHYECKHM
BO3JICICTBHEM Pa3IMUHBIX cpell. IIperMyIuecTBa ¥ HEAOCTaTKH METO/I0B. BHOpalMOHHbII METOL.
VnapHo-BoJHOBast 00paboTka. JIeTOHAMOHHBIN CHHTE3.

24. Metoxsl (usmueckoro aucrnepruposanus. [lomyuenne HaHOMATEpHalOB —PACHbUICHHCM
pacriaBos. [IperMyInecTa U HEJOCTATKH METOJI0B.

25. Metoasl (usnueckoro aucrepruposanus. [lomyuenue HaHoMarepuagoB METOJOM HCIAPCHHS-
KoHeHcanuu. [IpeuMyecTBa U HeI0CTaTKU METOIOB.

26. Meroasl (Quzuyeckoro aucrepruposanus. IlonyueHne HaHOMarepHajaoB 10  BaKyyM-
CyOIMMAlMOHHOM TeXHOIOruH. IIpenmyIecTsa U He0CTATKU METO/IOB.

27. Meroasl Qusnyeckoro aucrepruposanus. IlonydyeHne HaHOMATEPHAIOB C HMCIIOIL30BAHUEM
tBepaodasHbIX Mpespalenui. [IpenmyinecTsa 1 HeAOCTATKH METO0B.

28. [lonyuyeHue HAHOMATEPHAJIOB C MCTIOJIL30BAHUEM XMMUUYECCKHX PEAKLHi — METO/IbI OCAKIACHU
H COOCAKICHHUS, TPEUMYIIECTBA U HEJOCTATKH.

29. Ilonydyenue HAHOMATEPHAIOB C  MCIONB30BAHMEM XHMHYECKHX — PEaKkIMH —  METO
BOCCTAHOBJICHUS, TIPEUMYIIIECTBA U HEJTOCTATKH.



30. IlonyyeHre HAHOMATEPHAIOB C HCIONB30BAHUEM XUMHUECKHX PeaKLUi — METOX ra3opasHblx
XUMHUYECKUX PEeaKIUi, IPEUMYIIECTBA U HEJOCTATKH.

31. IlonyueHne HaHOMATEPHUAJIOB NIEKTPOXMMHUYECKUMU METOIAMH, TPEUMYIIECCTBA U HE/IOCTATKH.
32. IlonyyeHnure HAHOMATEPUAIOB IYTEM COUETAHMSI XUMUUECKHX U (PU3HUECKUX MIPEBPAIICHAMN.
33. Buojoruyeckue mojaxo/ibl K NOMyYeHHIO HaHOPa3MEPHBIX Mareprasion

34. CriocoObl KOHCOMUIAIMKY HAHOPA3MEPHBIX MOPOIIKOB -IIPECCOBAHHE.

35. CniocoObl KOHCONMMAAIMNA HAHOPA3MEPHBIX IMOPOIIKOB - CIIEKAHHE.

36. CriocoObl KOHCOJMUAAIMY HAHOPA3MEPHBIX MIOPOUIKOB -IIPOKATKA.

37. CrnocoObl KOHCOIUAALUU HAHOPA3MEPHBIX IMOPOLIKOB - SKCTPY3Hs.

38. OcHOBHBIE THIIbI CTPYKTYP HaHOMATEPHAJIOB.

39. PasmepHas 3aBHCHMOCTB CBOHCTB HaHOMaTepuasioB - Ma3oBbie MpeBpaleHus.

40. PasmepHas 3aBUCHMOCTB CBOHCTB HaHOMarepuaioB — KuHeTnueckue cBoicTsa.

41. Pasmepnas 3aBUCHMOCTb CBOHCTB HAHOMATEPHAJIOB — DIIEKTPUUCCKHE CBOHCTBA.

42. PasmepHasi 3aBHCHMOCTb CBOMCTB HaHOMATepUasioB - MarHUTHBIC CBOHCTBA.

43. PasmepHas 3aBUCHMOCTB CBOHCTB HAaHOMATepHAIIOB - MexaHn4ueckue CBOMCTRa.

44. Ponb nedexros, BosHukaromux B HM BesencTeie 0COOEHHOCTEH METOIOB HX TTOTYUCHHS.

45. TlpuMeHeHne HAaHOPA3MEPHBIX MaTepuaoB - MeTajyeckie HaHoMaTepHabl.

46. IlpuMeneHue  HAHOpA3MEpHBIX  MarepuasoB -  KOMIO3MUHMOHHBIC — Marepuanbl ¢
HAaHOPa3MEPHBIMU YACTHLAMU ¥ OT/IC/IbHBIMH CIIOSIMHU.

47. llpuMeHeHHEe HAHOPA3MEPHBIX MaTepuajoB - Kepamudeckue marepuaibl B HAHOCTPYKTYPHOM
COCTOSIHUH.

48. IlpuMmeHeHHe HAHOPA3MEPHBIX MaTepuaos - [[pon3BOJICTBEHHbIC TEXHOIOTHH.

49. IlpumeHenne HaHOpa3MepHbIX MarepuanoB - Co3jaHue 3aUMTHBIX, JCKOPATHBHLIX M
HU3HOCOCTOUKHUX MOKPBITHH.

50. TIpumeHeHHEe HAHOPA3MEPHBIX MATEPUAIIOB - DJICKTPOHHAS 1 HJIEKTPO-MAarHUTHAs TEXHHKA.

51. TlpumeneHne HaHOpPa3MepHBIX Marepuanos - Mcnosp3oBanue HaHOMaTepranoB B OHONOTHH U
MEJIUIIUHE.

TemaTHKa HHAHBUAYAJIbHbBIX 32JaHHH HA CAMOCTOSITE/ILHY 10
pedepaTuBHyI0 padoTy CTYAEHTOB

1. Knaccuukarus AMCHEPCHBIX YACTHIL [10 arperarHoMy COCTOSIHHIO.

o

. Knaccuduxanust JucrepeHbIX YacTUIL 110 pasMepam.

. Knaccuduxarust 1ucrnepeHbIX 4acTUIL 0 MEPHOCTH.

. Crioco0Obl MoJTyueHUs HAHOPA3MEPHBIX MaTepHAIIOB.

. MeTobl MeXaHHUECKOrO JAUCIIEPIUPOBAHUSL.

. MeTop! (PU3UUECKOTO JUCIEPIrUPOBAHHSL.

. MeTo/pl XMMHYECKOTO TUCTIEPIrUPOBAHMS.

. Bruonornueckue moaXoAbl K MOTYUYEHUIO HAHOPA3MEPHBIX MATEPHAJIOB.
. CrtocoObl KOHCOJIUAAIIMHA HAHOPA3MEPHBIX MTOPOLIKOB.

DU3MKO-XUMHSI TTOJTYUYEHHS HAHOCTPYKTYPHBIX MaT€PUaIOB.
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(DOpMI/lpOBaHI/IC HaHOMaTepHaJioB MO MEXaHNU3MYy «CHHU3Y-BBCPX).

—
o

dopMUpPOBaHHE HAHOMATEPUAJIOB 110 MEXAHU3MY «CBEPXY-BHH3».
Pa3mepHble 3aBUCMMOCTH CBOMCTB HAHOMATEPHAJIOB.

—_
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OcoOEHHOCTH TEPMOJUHAMUUYECKHX CBOUCTB HAHOCPE/I.
CTpyKTypa HaHOpa3MEPHBIX MAaTCPHAJIOB.
XapakTepucTUKH IUCIEPCHOCTH HAHOMATEPUAJIOB.
[ToBEpPXHOCTB, I'PaHHIbl, MOP(OJIOTHs HAHOMATEPHATIOB.
DJIeKTPUYECKUE CBOMCTBA HAHOMATEPUAIIOB.
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I, deppoMarHUTHbIE XapaKTEPUCTUKH HAHOMATEPUAJIOB.

20. OcoOeHHOCTH TEIJIOBBIX CBOMCTB HAHOMATEPUAJIOB.

21. OnTHyeckre XapakTepUCTUKH HAaHOCPE.

22. Jluddy3us B HaHOMaTepraiax.

23, XHUMHUUECKHE CBOMCTBA HAHOMATEPHAJIOB.

24. MexaHuuecKue XapakTepUCTUKU JUCIIEPCHBIX CPEL.

29 MeTobl H3y4eHUs] CBOHCTB HAHOMATEPHUAJIOB.

26. HccenemoBanue pa3MepHbIX XapaKTePUCTHK.

27. OmnpeaeneHue 3J€MEHTHOrO COCTaBa.

28. Omnpenenenne (pa3oBOro cocrasa.

29. MeTo/bl U3yUeHUsl NOBEPXHOCTH.

30. Vcrnonp3oBaHHEe HAHOMATEPUAJIOB B IIPAKTHYECKON J€ATEIbHOCTH.
31. [IpuMeHeHne HaHOMaTepHaJIOB B IPOMBILIIICHHOCTH.

32, Wcrnonb3zoBaHue HaHOMaTEpHaIoB B OHOJIOTMUU MEJAULIUHE.

7. YHUEBHO-METOANYECKOE U THOOPMALIMOHHOE
OBECIIEYEHUE JUCHHUIIJIMHbI

OcHoBHas:
1. Poixonkos JI.M. Hanomarepuansr: yuebnoe nocodue/ Penkonxos JI.W., JIésuna B.B.,
Ji3usurypu 9.J1.— DiexTpoH. TekctoBble nanHble.— M.: BUHOM. JlaGoparopus snanui, 2014.
— 366 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/4593.— D5C «IPRbooks», o naposo.
2. Bursse [1.A. Hanomarepuasosenenue: yueOnoe nocodue/ Butass [1.A., Cuaynosuu H.A.,
Kyuc JI.B.— DiieKTpoH. TeKCTOBbIE JaHHbIe.— MuHck: Berusiimnas mkona, 2015.— 512 ¢.—
Pexxum nocryna: http://www.iprbookshop.ru/35501.— DBC «IPRbooks», mo naposmo.
3. Anjpuesckuit P.A. OcHOBBI HAHOCTPYKTYPHOIO MaTrepuaoBeIeHust. Bo3MOKHOCTH U
npo6Giembl / AuapueBckuit P.A.— DiekTpoH. TekcToBble nannble.— M.: BUHOM. JlaGoparopust
suanuit, 2014.— 253 ¢.— Pexum nocryna: http://www.iprbookshop.ru/4575.— DBC «IPRbooks»,
10 MapoJIo.
4. [1la6aruna T.1. Hanoxumust 1 HaHoMatepuaisl: yueOHoe nocodue/ [Hladaruna T.M.,
lony6eB A.M.— DieKTpOoH. TEKCTOBbIE JaHHble.— M.: MOCKOBCKHI rocy1apCTBEHHBIN
TexHuueckuit ynusepcutet umenn H.D. baymana, 2014.— 64 ¢.— Pexum pocryna:
http://www.iprbookshop.ru/30893.— 5B5C «IPRbooks», no napoiio
5. [nesep A.M. AMop¢HO-HaHOKpUCcTaM4eckue ciiasel / [iesep A.M., Illypsiruna H.A.—
DnekTpoH. TekcToBble ganHble.— M.: DUSMATIINT, 2013.— 452 ¢.— Pexum gocryna:

http://www.iprbookshop.ru/24306.— DbC «IPRbooks», no napostio.



JlonmosiHuTEILHAS
L TexHosornu KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MAaTEPHATIOB U [TOKPBITHI: MOHOTpadus/
ILA. Butasp [u 1p.].— DJeKTpOH. TEKCTOBbIE JaHHble.— MHuHCK: benopycckas nayka, 2011.— 283
c.— Pexum nocryna: http://www.iprbookshop.ru/12322.— DB5C «IPRbooks», no naponto
2. Pynckoit A.M. HanoctpykryprpoBaHHble MeTalIMdeckue marepuassl/ Pyuckoit A.M.—
DnekTpoH. TekcToBble JanHble.— CII6.: Cankt-ITetepOyprekuii MOMNTEXHUYECKHH YHUBEPCHTET
[Terpa Bemuxoro, Hayka, 2011.— 270 ¢.— Pexum gocryna: http://www.iprbookshop.ru/43958.—
9bC «IPRbooksy, mo napoutto.
3. T'oosun 10.M. Ocnobl Hanotexnosoruit/ I'onosun 0.M.— DeKTpoH. TEKCTOBbIE JaHHBIE.
— M.: Mamunoctpoenue, 2012.— 656 ¢.— Pexum goctyna: http://www.iprbookshop.ru/18532.—
ObC «IPRbooksy, o napouo.
4. ['yces A.M. Hanomarepuaibl, HAHOCTPYKTYPbl, HAHOTEXHOJIOIHHU: yueOHOe nocobue/ ['ycesn
A.M.— Dnexrpon. tekcrosble fannbie.— M.: DU3MATIINT, 2009.— 416 ¢.— Pesxum nocryna:
http://www.iprbookshop.ru/12979.— DBC «IPRbooks», o mapostio.
5 Hanorexnosiorun u cnenuansible MaTepuaisl: yueoHoe nocodue st Byzos/ I0.I1. Connuen
[u np.].— DutekrpoH. TekcToBble AaHHble.— CII0.: XUMU3JIAT, 2009.— 336 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/22540.— DbC «IPRbooks», 110 naposo
0. Hanorexnosioruu u cnenuanpHple Marepuaisl : Y4yeOHoe ocobue s By308B /
Comnnues IO.IL, Ilpsxun E.W., Bonorxkanunna C.A., Iletkosa A.I1. - CII6. : XUMU3JIAT, 2009. -
http://www.studentlibrary.ru/book/ISBN9785938081772.html

B) NePHOANYECKHE U31aAHHUS

1. Kypnai «JIureiiuuk Poccuny.

2. Kypnai «JIuteiHOe pOU3BOJCTBO.

3. Kypunan U3Bectust AkageMun Hayk «MeTayisDy.

4. Kypnan Uzsectus By3oB «l{BeTHast meTamtypru.

HpozpaM.woe U KOMMYHUKAYUOHHOEC obecneyenue

http://www.de.vlsu.ru:81/umk — Kadezpa «JInTeitHble nporjecchbl 1 KOHCTPYKLAOHHbIE

Marepuasbl» — (BXOJ [/ 3aperuCTPUPOBAHHBIX T10/Ib30BaTe/el).

OnepanuonHas cucrema Windows, ctanapTHeie O(UCHBIE TIPOrPaMMEI.



8. MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE TUCHUITJIMHDbI

Jlna  peanuzandd  00pa3oBaTe]IbHOrO  Ipolecca IO JUCLUMILUIMHE — UCIIOJb3YHOTCS
MYJIBTUMEIUIHbBIC JTEKIIMOHHBIE  ayJIHTOPHU kadeapor  «TexHnomoruu (GyHKIMOHAIBHBIX U
KOHCTPYKIIMOHHBIX ~ MarepuanoBy». JIeKIMOHHBIE 3aHATUS [POBOJAATCA € HCIOJb30BAaHHEM
MYJIBTUMEIMMHBIX JIEKIMH M KOMIUIEKTOB ciaiinoB. IlpakTuueckue u jaboparopublie paboOThI
MPOBOJATCS B CICIHATM3MPOBAHHBIX  ayIUTOPUAX Kadeapbl, OCHAIIEHHBIX COBPEMEHHBIMU
npuOOpaMi U HAyYHO-UCCIIEA0BATEIBCKUM 000PYI0BAaHHEM.

Kadenpa pacrosaraeT KOMIIBIOTEPHBIM —KJIACCOM € COBPEMEHHBIM  MPOrPAaMMHBIM
obecrieueHreM, JIOKaJIbHON BBIUHCIUTEIBLHOW CEThIO W JlocTyniom B Murepher juis paboTel ¢
MHTepHeT-pecypcoM 10 U3ydaeMoil IMCLUIIIHHE.

Hayuno-texnuueckas Oubmuoreka Bnl'V  pacnonaraer oOumupHbIM  (OHIOM  HaydHO-

TEeXHHUYECKOH JIUTepaTypbl.

PaGouasi nporpamma JAMCLHUIIIMHBI COCTaBIEHA B cOOTBETCTBUU ¢ TpeboBanusimu GI'OC BO

o Hanpasienuto  28.03.02 «Hanounxkenepus»

Pabouyto rnporpammy cocTaBuil % nouent [Hlapumn B.H.
(®UO, noanuce)

Penenszenr —

['naubiit Texuosnor OO0 «KIIMO» | E.B.Lepera

(MecTo paboThl, 0KHOCTB, DVO, noanucy)

_—
Ve
[Iporpamma paccMoTpeHa u 000peHa Ha 3acelanuu  Kadenpbl //' /T,_,I ®u KM
: 2 /
[Tporoxon Ne Ja.  or dI.OY 4016 roja Z f
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Pabouasi nmporpamma paccmoTpeHa M ofo0peHa Ha 3acelaHUM yueOHO-MeTOUUeCKOH KOMUCCHH
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[1pencenaresib KOMUCCUH [\/7 B.B.Mopo3os
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