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1. IIEJlb OCBOEHI451 j114CIAHLIJIHHM

ijeJlb10 OC13OeH1451 APICHI4 I4HbI «BBeorteHHe B HaHoTexHomorrno» 51BJ151eTC51 npHo6peTeHme

cry,LteHTamu 3HaHH1 B TepMHHOJI0FHH, maTepHanoBe,rteHHH H npaKTHtiecKnx npHmelleHml HMO-

maTepkianoa, 1103BOJIMIOW,14X OpHeHTHp0BaTbC51 B OCHOBHbIX npwriowefflisix HaHOTeXH0J10-

rml/HanoHayKn. 3a,Lta ga yge6Horo Kypca — o31Jai«minew4e c OCHOBHbIMH KJIaCCH(I)HKaHH5!MH

HaHocTpyKTypHpoBaHHbix maTepHanoB 14 FIPHHHHIIaM14 pa6oTbi AriarHocTrimecKoro o6opyAoBa-

HI451.

Pa3Hoo6pa3He 51BI1e1114C1 Haarnoaaembix B HaHOCTPYKTYPHPOBaHHbIX maTepHamos Tpe6yeT

OT Hccs1e4oBaTensi 3HaHHR, KaK cwyKTypm HccneAyembix maTepHaRoB, TaK H meTogoB AllarHo-

cTHKH, (1)43HtiecKm OCHOB 14X peal-maw H 061IaCTII 1114MeHHMOCTH. 13 pamKax AaHHoro Kypca

o6riaionmecst HanyvaT 3HaH14.51 H HBbIK1I II03B0J1511011114e 14M B Aa.rn,HeCtruem 3(1)(1)eKTHBH0 cnpaB-

AMMO' C 3ai_Aagamn H3rieHrt5I cBoAcTB U xapaKTepH3aHHH HaHocTpyKTypupoBaHHbix 06beK-roB.

2. MECTO j14CIAHHJIHMA B CTPYKTYPE 011011 110

,TI,HcurnumHa "BBeAeHHe B naHoTexHonorrno" OTHOCHTC5I K 06513aTeMbHIAM AucuHrumnam

BapHaTHBnoti qacTH. IIporpamma HpeAHa3Ha4eHa ,a.rof 110,L1FOTOBKH 6aKanaBpoB no Hanpametinto

“HaHoTexHariorHH H mrmpocHcTemHasi TexHHKa». Kypc "BBe taeHHe B HaHOTeXHO-J101-H10" grrraeT-

cm 130 2 cemecTpe H 6a3HpyeTC5I Ha paHee TIOJIrleHliblX 31 laHH5IX cTystlewroB, IlpH06PeTeHHbIX B

Kypcax o6iueiI (1)143HKH. OH HanpaBmen Ha o3HaKomneHrte pa3mepHbix 3dm1)eKTOB H CB0r4CTB HaH0-

0613eKTOB, MeTO)J,OB MX nonyxieHHA, npHo6peTeHmo HaBbIKOB pa6oTbi c yeTaHoriKamH no nonyme-

HMO H AHaFHOCTHKH HaHomaTepnanoB, Ha o6ruee pacumpeHHe KOMITeTeHHHH CTy)CHTOB B oaria-

CTH HaHoTexHariorHA.

3HaHroi, TIOJIY IIeHHbIe B pamKax H3yt1emix Tiamiofi AHCL114 14HbI, moryr 6bITb npumeHeHbi

)I,J151 Hali picannm BbITIyCKHOrI KBanrulmKauHoHHoil pa6oTbi.

3. KOMFIETEM1(14ll 0BY 1-1A1011tEr0CH, (DOPMHPYEMbIE B PE3Y.T11)TATE

OCBOEH1451,L1(14C111411JIHHM (M0JY.1151)

B npouecce OCBOeH1451 AaHHoil )1HCHHIIJIHH131 cTygeHT (I)opmHpyeT 14 ,EkemoHcTpupyeT cme-

AyiontHe pe3ymuraTb1 o6pa3oBaHHH:

3murb: OCHOBHbIe BI421,bI H CB0fiCTBa HaHoo&BeKToB, HaHomaTepHamB, npH6opoB H

yeTpoticTB Ha MX ocHoBe, THnoBbie TexHosiormecKHe npoReccm HX no.nrieHHH, 3.nemea-rapHyto

6a3y, a -mow THnoBoe o6opyitoBarme (OUR-1,2).

npHmewrrb coBpemeHHbie meTogbi Hccme4toBaHH5I ,a.1151 cHHTe3a H aHamna maTepH-

a.noB H KomnonenToB HaH0- H MHKpOCHCTeMH011 TeXHHKH (OFIR-1);

nprimewrrb cupaBotnimii annapaTno Bbi6opy Tpe6yembix maTepHa.noB, KOMI1OHCHTOB Ha-

HO- H muKpocucTemHoil TeXHFIKH, npoueccoB HaHoTexHanorral H MeT0i10B HaHoAriarHocTHKH AJI51

perueHrm Kowcpembix 3aAati (01-1K-1,2).

cnoco6Hocrbio I 1p0BOAHTb HanaaKy, HacTpofty, tocTripoBKy H onbrrHylo npo-

BepKy .ria3epHb1x npH6opoB 14 cricTem B J1a6OpaTOpHbIX yCJI0B14.51X H Ha 06`beKTaX (MK- 1,2).

B pe3y.ribTaTe H3y1eHHA Ancnainnwibi (j)opmHpyioTc51 cae ovionwe o6Lue npo4)eccHoHam,

liMe KomneTeHuHH:

CH0006 I IOCTb10 lipe,T1CTaBT151Tb aAeKBaTHyto coBpemeHHomy ypowik) 3HHH14 Harmylo Kap-

THHy mHpa Ha OCHOBe3HHHM OCII0B1IbIX 110J10)KeHHA, 3aKOH0B H MeT0)710B eCTeCTBeHHbIX HayK H

maTemaTHKH (OUR-i);



CHOCO6HOCTbK) BbISIBMATb ecTecTBeHHoHarmyto CyLUHOCTb npoariem, BO3HHKa10I.H4X B X0-

jie npockccHoHa.abHort AescrembHocTH, npnBneKaTb AMR LIX pemeHHA COOTBeTCTBy1014Hrl (1)II3HKO-

maTemanNeciaul annapaT (O11M-2).

4. CTPYKTYPA H COJEP)KAHHE ,111/1C111HHAHHbl (MO,ElkY.115.1)
061Ham TpygoemxocTb AHCHHIIJIHHbI coeTawasieT 2 3auleTHbIX e,EIHHHH, 72 qacoB.
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1 I(AaccH(1)Hicaum1 -
HaHomaTepuanoB.
Pa3mepH bill	 3(1)-

2 1-2 2 - - 2 - 4 2/50

(1)eKT.

2 Nei-opus!	 pa3BIITHS1 - PerITHHF-
HaHoHapai li HaHo- 2 3-4 4 - - - - 2 KOHTpO.TIb N21
TeXHOT1OFHH

3 TeXH0J1011111	 nany-
qemisi	 HaHomaTe-
pHaJioB.	 1-1aHo6e3o-

2 5-13 6 - - 8 - 14

-

7/50

PetiTHHF-
KOHTpOSII,N22

I lacHocTb.
4 MeTonbi	 allat-Ho- _

CTIAKH	 Pi	 cBoAeTBa 2 14-17 4 - - 8 - 14 6/50
HallomaTepHanoB.

5 11pumeHeim1}i Hallo- PefiTHHr-
cTpyKTyp B npol,13- 2 18 2 - - 2 KOHTp0J1b..1n123
BOACTBe H HayKe.

Ilcero 2 18 18 - - 18 - 36 - 15/41 3a9eT

COAEPWAHHE j14C111411J114Hbl

Jleicium
Pa3ae.ni 1. KJIaCCIal)HKaitHA HaHomaTepHanoB. Pa3mepHba1 301)eKT.

JleKunsi 1. KnaCC141,1KaLtH51 HaH006beKTOB H HX xapaKTepHme OCO6eHHOCTH: KpneTalunpieeKam,

reomeTpH gecKam, 3J1eKrpoHnam eTpyKTyput. Pa3MepHbIe 3aBHCHM0CTH (1)H3HK0-XHMHuleCK11X

CBOACTB maTepHanoB B KJIaCCH tleCKOM H KBaHTOBOM npHann)Kellusix.

l'a31len 2. 14c1'0p145i pa3BHTHA HaHonayKH H HaHOTeXHOTIOIHH.

IleKLIHSI 1. ilipeBHHe UHBHJIH3aRHH 1/1 Hall0TeXHOROFHH. PH Ilapg 4:1)efiHMaH H HaHomup. CoBpe-

meHHoe cocTosiHme HaHOHayKH H npucpmeHne Ho6e.neBciatx npemml no (.1)H3HKe

Pa3ae.ri 3. TexHanorHH no.arieHnst HaHomaTepnanoB. HaHo6e3onacHocm.

JleKum' 1. cDopmHpoBaHne maTepHanoB HO mexaHH3my «cHH3y-BBepx» H (<CBCpXy-BHH3)).

JleKunsi 2. McTo,abi mexaHmecKoro H (1)113H tleCKOF0 AncneprupoBaHnsi

Jleiam 3. MeToum xllmH gecKoro TmcneprupoBaHHA. livionorwiecKHe meToinA HOJIyuleHH51 maTe-

pHanoB

IleKHH51 4. HcKyecTBeHHoe HaHo4kopmoo6pa3oBaHne: ny q koBbie H 30H,210BbIe MeT013I JuiT0rpa-

(1)HH. OCO6eHHOCTH TeXHHKH 6e3onaeHocm npu pa6oTe c Hanoo&beKTamll



Pa3aea 4. MeToAbi ,LII4aFHOCTI4KH H CBOrICTBa HaHomaTepHanoB.

.11eKunsi 1. MeToAbi olipegeneHHA AncriepcHocTH HaHomaTepHanoB H onpeAeneHmsi 3nemeHTHoro

cocTaBa

Amu's] 2. MeToAbi aHanina (1)a3oBoro cocTaBa H HccneAoBaHnsi noBepxHocTH maTepHanoB

PaVICJI 5. FlpHmeneHlisi HaHOCTpyKTyp B 11 pOlil 3110)1CMC H HayKe.

JleKiinsi 1. flpHmeHeHHm HaHomaTepHanoB B ripombiffineHHbix TexHariorusix, B MeA141114He, B p060-

ToTexHme, B c-rpowrenbHmx Textionorusix; MaTemaTu geciwe moAenupoBaHme B HaHoTexHonorn-

SIX.

fla6opaTopnme pa6o-rm
1. lionygeHne TOHK14X nnenoK meToRom na3epHoil aansnani. CpaBIII4TellbHbIVI allaJ1H3 KOJIbUeBbIX

30H B aTmocckpe B03Ayxa H B Baxyyme

2. 11pHHLII4 pa6oTbi aTOMHO-CHJI0B01-0 mnKpocKona. guarHocTuKa 3epeH TOHKOil IIJIeHKH

3. HonrieHHe HaHmiacTnil meToAom na3epHori aarisimin B >K14,11K0CTb

4. MeToA nmiamwiecKoro paccesnim cBeTa Ansi allanma Ancnepcnoro cocTaBa KonnoHAHoro

pacTBopa

5. H3rIeHHe BJI 145IHHH 1 -10.T151pH3aIAHH JmepHoro Jiria. Ha na3epHyio MO,1II4HKaLI1K) 1-10BepXH0CTI4

TOHKHX WICHOK

6. OnpeAeneHHe 6nri)KHero/nanbuero nom= HaHocTpyKTypupoBaHnsi noBepxHocTH no pe3ynb-

TaTam pacTpoBoil 3JICKTp0HHOil MHKpOCK011 14H

7. CTaTHCTI44eCKa51 o6pa6oTKa pe3yJIbTaTOB 3xcilepHmeirr0B

5. OBPA3OBATEAMIME TEXHOJI0FHH
ARTHBHble fl 14H1'CpaKTIIBIlble 4)opmm 06rienna
C Henbio ibopmripoBaiinsi H pa3BHTHsi npoikeccHoHanblibix HaBbIKOB cTyAeirroB B rie6Hom

iipouecce HCII0J1b3y1OTC51 am pumbie 14 14HTepaKTHBHbIC (kopmbi ripoBeAeHHsi 3a14.51THIA (KOIVII1b10-

Tepubix CI4My1151 LIMA, pa36op KoliKpeTHbix cwryailmI) B cot-ieTaHHH c BHeayAwroplia pa6oToil.

CamocToaireabnan pa6oTa Cly3eHTOB

CamocTosnenbHasi (BHeayAwropHasi) pa6oTa c rryAeHToB Bx.rnogaeT 3aKpermeHme Teopeurge-

cKoro maTepHana npu 110,LIFOTOBKe K BbIII0J1lIeHHIO Hii,LimmAyanbilok Am/mania pa6oTbi. OCHOBa

CaMOCTOSITeJ1b1101-/i pa6oTbi - mytienHe nwrepaTyphi Ho peKomeHAoBaHHhim 14CTO IIHHKaM 14 mem-
aumeckvim yKa3a1111sim J1S1 camocTosiTenbilofi pa6oThi, peweime BbIAaHHbIX iipenoilaBaTenem

npaKTHKH 3a4aq.

MyabirnmeaHiiiime Teximaormi o6rieinisl
HeKoTophie 143 JleKLI1401IllbIX 14 iipawcwieciaix 3ausiTHil Ilp0BOR5ITC5I B BHAe ripe3enTanu sg B

mynbTumean1Hoil ayAHTopHH (Hanprimep, ay. 420-3) c Hcnonb3oBannem KomnbioTepHoro npo-
eKTopa.

ACKIRMI HPHE1111111C1111b1X

FInaHHpyeTcsi npoBeAemie neKu pai npurnailleHHhix cnciiHanucToB.

6. OHEHO I-HibIE CPE)ACTBA JAM TEKY1LUEFO KOHTPOJIR YCHEBAEMO-
CTH, HPOMEACYTOIIHOCI A'FTECTALH414 HO HTOFAM OCBOEHH.H

H rilEBHO-METOJWIECKOE OBECHE LIEHHE CAMOCTOII-
TEJMOIA PABOTM CTY,TIEHTOB

a) Bonpocm perunnr-Nowrpoan:
K pehmulte-Konmponro 1
1. AanTe onpeAeneHne HOHSITHSIM HaHoqacTllua, HaHoTpy6xa, rpackeH;



2. Aar'Te onpe,uenenne pa3mepnomy 3(14eKTy;

3. OTHecnTe nanonoponikm no pa3mepnocm K Hy)KH014 rpynne:

• oiwomepubie;

• ThBymepnbie;

• Tpexmepnbie;

• mnoromepnble;

14 Thmcnepcnocm K nyxclion rpynne:

• nymbmepnbie;

• oxiomepnbie;

• ABymepnbie;

• Tpexmepnbie.

K petimune-Konmponio 2

1. 11puBeAnTe npnmep Ancllepenbix cpea, B KOTOpbIX ,L114CIlepella51(1)a3a nax04uTcm B

)K14,£1,KOM COCTOSIH1414, a epega - B ra3oBom;

2. B gem 3aKruogaeTest npunninn (kopmnpoBannm nanomaTepnanoB no mexann3my

nBepxy-BnI43)). KaKI4M14 meTo,aamn MO)KHO 3T0 ocynkecTBwrb?

K peamune-Kotimponio 3

1. 14C110.111330BaHHe nanomaTepna.noB B ApeBH14X HI4B11J1143aH1451X: KaKHe maTepHanbi 14

ansi KaKnx npnmenennti;

2. Ha30BnTe meTo,Ltbi onpeAenennm AncncpcnocTn H IvICTO,E1a onpeaenennx cTpyKTy-

phi

3. Texnnxa 6e3onacnocTn Him pa6oTe c nanomaTepna.namn.

6) Bonpocm K 3aileTy HO ,nillullinaime:
1. Kriaccm4m4Kaunsi AncriepcHbix cncTem [10 arperamomy COCTO5IHH10;

2. Knacc puinficannsuincnepcnbix CHCTM no pa3mepam;

3. MeTO,E1131 MexainviecKoro AncneprnpoBannsi;

4. MeToAbi 043H LICCK01-0 aneneprnpoBannsi;

5. MeToabi xmmn gecKoro uncneprupoBannsi;

6. 11p1Iin1n (1)opmmpoBanmm maTepnamoB qcnn3y-BBepx»;

7. erpyxTypa nanopa3mepnbix maTepnanoB;

8. Pa3mepnbd1 34)4)exT;

9. Hcc.neaosanne 3.gemenTnoro cocTaBa nanomaTepnanoB;

10. 14cciimBanne (Pa3oBoro cocTaBa nanomaTepna.noB;

1 1 . MeToABI n3y4ennm noBepxnocTn;

12. 11pumene yani nanomaTepnanoB B npombunnennbix Texnonornmx,

13. 11pnmenenn5i nanomaTepnanos B meRnunne;

14. Ilpnmenennx nanomaTepnanoB B nayKe;

15. ilpumenennm nanomaTepnanoB B po6oToTexnnxe;

16. Ilpnmenennm nanomaTepnanoB B CTp014TCJIbHbIX Texnorfornmx;

17. MaTemamgecKoe mue.rnipoBanne B nanoTexnanornAx.

B) Boit-woo,' Juni KOIEIVOJIH CaMOCTOSITCAbH011 pa6o-rm:

1. KnaccwiniKaumm Halloo6bewroB;

2. 01-1TH LiecKme xapamTepmcmcm nanocpea;

3. 1:1)y11amonammible H KOHCTpyKIWOHHble HaHomaTepllanbi;

4. Mexam43mbi pocTa ruieHoK 143 napa;

5. OCO6CHHOCTH MeT0,110B KOHCOJII4gaL1H14 nanomaTepnarios;

6. J1a3epnasi nanomoan(l)nkannsi noBepxnocTn;



7. MeToRbt 30H,aoBoil TexHonorHH AIM CO3,EkaHHAHaHomarepHartoB;

8. MeTom,' H3rieHH51 CBOACTB HaHomaTepHaJtoB;

9. ..T1a3epHast a6i1sulum THepAbtx maTepHamoB.

1) Tembi peciwpaToB:

1. Pngapa (13C1HMaH H HaHOMHp;

2. Ho6eneBcKam npem1451 no (1)H3HKe 3a 2010 A. K. Feitima H K. C. HoBocemoBa;

3. ApeBHHe LI4BFIJIH3aIII4H H HaHOTeXH0J1011414;

4. Pa3pa6oTKa Po6epTa (1Dy.rma (Robert Full) H3 beptutH;

5. (1)aHTacTmecKHe npHmeHemist: HanoKpywKa, Hanomlllyr, HaHorm.rno.rm;

6. RHK- H PHK-HaHoTexHonorHH;

7. lip0MbILLIJIeHHbIf1 CHHTe3 moneKy.a neKapcTB (1)apmaKomorwiecKux ripenapaToB tieT-

KO onpeueneHHoil (1)opmbi (6Ho-nenTHAb1);

8. FlpHmeHeHHe HanoTextionorkai B KOMIMIOTepHOrl TexHHKe: tieHTparibm,te npouecco-

phi;

9. flpHmeneHHe HaHoTexHartorml B KOMTIMOTCpHOil TexHHKe: >KeCTKHe AHCKH (GMR-

')(1)(1)eKTa);

10. FH6KHe TO1 1KHe 3KpaHh1 (rH6KHe K0HTaKTb1 Ha HaHoyrnepoite);

11. ilpHmene yme HanoTexito.normI B TeximKe umst nepeAam pt orpomublx oftemoB Huubop-

maHHH;

12. KBaHTOBbIe KomnmoTepbt, HaHOTeXHOJI0F/114 H HaHOHJIa3M0HHKa;

13. 1 laHOTeXH05101-1114 H po6oToTexunKa;

14. 1laHopo6o-rbi peruntKaTopbt 14 HX COJlaHlile;

15. ATOMHO-CHSIOBa51mHKpocKormx;

16. Mal'HHT1 1 0-CHJI0Ba51 MHKpOCKOIII4S1;

17. CKamyylomast 3.rieicrpomiasi MHKpOCKOHH51;

18. MHKpOCKOIIHS1 6.rmatero IMAM;

19. FlpocBet-mBatoutasi 3.rietcrpotniasi mIIKpocKormm;

20. ManoyrstoBoe paccesnme H AHHamkmecKoe paccesnme cBeTa;

21. AHaJII-13 TpaeKTopkai Hatioilaentu, AHHammtlecKoe cBeTopacceame, ce,TtHmewraimoH-

Hblii aHant3, y.abTpa3ByK0Bb1e meToabt;

22. PCHTFCHOAH(1)paKUHOHHble meToilbt;

23. 3JIC.KTp0HHa51 CfleKTpOCKOHH51;

24. Kane6aTenbHast NIHKpocKonnsr,

25. 0>Ke-cnerrpocKorms1;

26. HerrrpoHHast AwbpatcromeTpHst;

27. MarHHTHasiHerrrpoHorpacimst;

28. BonteficTBHe HaHoo&betcroB Ha mumble Opl'aHH3Mbl;

29. ' 1OKCH L1HOCTb HaHomaTepHaJtoB,

30. MOHI4TOpHHI" B03,L1e1CTBH54 HatiomaTepHanoB Ha >KHBy10 H He>KHBylo npupo,21y,

31. Pe3y.abTaThi Harmoro npoeicra 7 pamotmorl eBponericKoil tiporpammbi rio HaHo6e3-

onacHocTH.

7. NAIE1;110-MET0)114 44ECICOE 14 14H(DOPMAL11140HHOE OBECTIVIEHHE

,1414C141411.1114Hb1

a) ocH0BHa.51 mwrepaTypa: 

1. ApaKensm C.M. BBeAeHHe B (bemToHaHo(PoToHHKy: (1))/HaameHTaribHble OCHOBbl H

3epnbie meToam ynpammemoro no.nrieHHA H ot(HarHOCTHKH HanocTpyKTypnpoBaHnbix maTepHa-



JIOB : yqe6Hoe noco6He no HanpaBnamstm NO,LIFOT013K14 6aKanaBpHaTa 200400 (200200) "OnTo-

TexHHKa", 200500 "JIa3epHast TexHHKa H na3epHme TexHonorHH", 200700 (200600) "OoTomtKa H

onToHmkopmaTHKa" H cneuHanhHocTstm 200200 "OnToTexuma" 14 200201 "JIa3eptta5I Texima H

na3epHme TexHonorHH" / C. M. ApaKensut [14 ap.] no o6ta. pea. C. M. ApaKensma 	 MocKBa :

Jloroc, 2015 . 	  743 c. : 11Th, Ta611. + 1 3neKTpoH. OUT. /nick (CD-ROM) (211 M6) .— BH6nHorp.

B KOHNe 'WI. — C. M. ApaKensm, A. 0. Ky qepHK, B. F. FlpoKouieB, B. F. Pay, A. F. Ceprees - npe-

noaaBaTenu BnFY .— ISBN 978-5-98704-812-2. BH6nHoTeKa BnFY

2. HeBOJIHH B.K. KBaHTOBa51 (1)H3HKa H HaHoTexHanorHH [3JICKTp011 131A pecypc]/ HeBo-

RIM B.K.— DneKTpoH. TeKcToBble 	 M.: TexHocckepa, 2013.— 128 c.

3. CTapocTHH B.B. MaTepHanm H MeT0,11bI HaHOTeXH01101'Hi4 [allelapOHHbICI pecypcl:

yqe6Hoe noco6He/ CTapocTHH B.B.— DneKTpoH. TeKCTOBbIe ,JaHHbIC.— M.: BHHOM. JIa6opa-

Tom' r.maHHA, 2015.— 432 c.

6) )101-1011H14TCJIbflaSI invrepaTypa: 

1. ApaKensm C.M. MHKpocTpyKTypbt, HaHocTpyKTypm 14 rHapoaHHam pmecKHe HeycTo1-

q l4B0CTI4, HllayitHpoBaHHme na3epHmm 143.TIyLleHHeM Ha TIOBCpXHOCTH TBepAbIX Ten : moHorpagmt

/ C. M. ApaKensm 114 Ap.] ; BnaaHmupcKmi rocyaapcTBeHumal yHHBepurreT (BnIY) . 	  Bnaan-

mHp : BI1a,LIHMHpCKHN rocyaapc7BenHbal yitHriepcHTeT (Biry), 2010 .— 144 C. : w1., Ta6n. —

14MeeTC51 3,11eKTp0HHa5I Bepc pui	 BH6Jmorp.: c. 133-144.— CBo6oamdfi aoc rryn B 351eKTp0HlibIX

LII4Tal1bHbIX 3anax 6H6nHoTeKH .-	  Adobe Acrobat Reader .— ISBN 978-5-9984-0094-0 . BH6-

nuoTeKa BJIFY

2. BapbI6HH, A. A. (1)H3HKO-X14MH5lHaHoqacTint, HaHomaTepHanoB H HaHOCTpyKTyp

[3neKTpoHHbal pecypc] : Y qe6. tioco6He / A. A. bapht6HH, B. A. Baxnma, B. H. TOMHJIHH, H.

TomHnHHa. – KpacHompcK : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7.

3. FopoxoB B. A. MaTepHanbt H HX Textionormi. B 2 q . 4. 1.: Yqe6H4K / B.A. FopoxoB,

1-1.B. BenstKoB, A.F. CxmpTnaa3e; BALI peit. B.A. FopoxoBa. - M.: HI41j 14HOPA-M; MH.: HOB.

3Hanne, 2014. - 589 c.: Fin.; 60x90 1/16. - (BO: BaKanaBpHaT). (n) ISBN 978-5-16-009531-8, 500

DK3.

4. rOpOXOB B. A. MaTepHaJ1bI H HX TeXHOJI0FHH. B 2 '4. M. 2.: Y i4e6HHK / B.A. FopoxoB H

,up; [Ma pea. B.A. FopoxoBa. - M.: HHIJ HH(I)PA-M; Mn.: HOB. 3Hamite, 2014. - 533 C.: 14.11.;

60x90 1/16. - (Bmcmee o6pa3oBatme: BaKanaBpHaT). (nepenneT) ISBN 978-5-16-009532-5, 500

-)K3.

B) flporpammHoe o6ecnegeHme n 14HTepHeT-pecypcm: 

http://www.ntmdt.rul

8. MATEPHAJIbH0-TEXHWIECKOE OBECHE LIEHHE al4CLIHHAHHI3I
flentllommie ayawropull, ocHaulemibie J1OCKO1 AMA Mena.

AyilliTopHsi AJI51 npoBeaemist JICKNHOHHbIX 3aH5ITHN, octiameHa coBpememimm npoeKTo-

pom N HOyT6yKOM, HarIHbIe I • a6OpaTOpHH (104-3, 419-3, 107a-3, 107-3), rae pa3metneHm ACM

Smena B H 3oHaoBast Hationa6oparropHst Ntegra Aura, munuceKyHaHam ii (bemToceKylutHast na3ep-

HbIe yeTaHOBKH, pacTpoBmil 3J1eKTp0HHIACI M1'IKpOCK01 1 Quanta 200 3D.



Pa6otiyio nporpammy cocTaBun	 Ka(I). (1)H1IM C.fl. KyrpoRcKasi

Peuen3enT 1,1 91i7 /71/7	 7 /le 
( (i )11N1115111/1 11.0) (iiwl! mei')

Flporpamma paccmoTpeua 14 ogo6pena na 3acegaHHH Kackeilpm (13HFIM

Pa6ogam nporpamma 1114C111411J114Hbl cocramcHa B cooTBcTcTimn c TpC6013a1114511n414 (1)1'0C

BO no HanpaBneHmo 28.03.01 «HaHoTexlionornn 14 mnKpocncTemHam TexunKa»

IlpoToKOJI 	 OT 	 C  »  eTh // 	  201S-roAa.

'3aBeity1onwil Ka(1)eRpoil (1)1411M C.M. Apai<emili 

Pa6oilasi nporpamma paccmoTpeHa 14 o4o6peHa Ha 3acemni414 rie6no-meToAH4ecKoil KOMIle-

C1414 nanpannennsi 28.03.01 «HanoTexHanornn n muxpocncTemnast TexnuKa».

I IpoToicoJi 	 	  oT 	 » et/	 201 5-roRa.

3ane)tyloutH14 KackcApoii (1)1 i11M C.M. ApaKcJisiii



HEPEYTBEPACEVII451

l'Ab011 Eft IIPOFPAMMIA )114CL1,1411J1111-IbI

Pa6o L ia5l nporpamma ogo6pena Ha 	 rie6Hbin" mit

IlpoToKom 3aceAaHnsi KackeApbt .1\19 	  o-r 	  ro/ta

3aBeAylollillt1 Ka(l)eApoii 	

Pa6ogasi nporpamma oil,o6pena Ha 	 rie6H	 roji

Flparolcom 3aceAaHnsi Ka(beAphi .Ni! 	 OT 	 mita

3aBeAyioutnri KatlyeApoil 	

Pa6o4am Hporpamma ogo6peHa Ha 	 rie6Hbi1 roA

FlpoToKon 3aceAaHH5I Kackeitpbr N 	 OT 	 rorta

3aBei1,ylouHA KabeRpori 	
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