
MHHHCTepCTBO o6pa3oBa1msi H Hapai PoccllficKoil (Deaepaimill
ozNAepanbHoe rocygapcmemioe 6iog)KeTHoe o6pa3oBaTenbnoe ripmrieHme

Bbicwero npockeccHoHanbHoro o6pa3oBaHHA
oBaaanmiipocllii rocylapememimil yilliBeporreT

IIMCIILJ AJleKcanapa FpllropbeBnila H linKoaasi rptirophemitia CTOACTOBIAX»

(13.arY)

YTBEP)KgA10

ilpopexTop no YMP
A.A.FlaH(1)14.noB

20/

PABOILASI HPOITA M MA JI4C1114FIJIHHb1
(1)1431110-XVIMII LIECKHE OCHOBIA 111)011ECC013 MI/IKPO-

HAHOTEXHOJI0F11/1 
(Ilanmenoitaii lie

HallpaalleHlle 110FOTOBKII 28.03.01 HaHOTCX110.110F1411 II mfficpocucTemHam TexHuKa

YpoBeHb Bbicwero o6pa3oBaHnsi  6aKanaBpnaT

Oopma o6yHem451 otniast

CemecTo
Tpy,aocroKocm 3av.

CA,/ vac.
Jle	 'nvai

vac.

Flpaimiv.
3i1HATI4M,

vac.

J1a6opa-r.
a6oTbip,
vac.

CPC,
vac.

cDopma
ripomeacy-rovuoro

KOHTp0J151

(3K3./3avc-r)

6 4 / 144 18 18 36 72 3ave-r c ouevKai

ktroro 4 / 144 18 18 36 72 3a4e-r c oileincori

13naAnrs1mp 201  C



1. IlEJ114 OCI3OEHI4S1
ljenbio ocBoeHnsi )114CUI41 -1JIHHbI 0:13143HKO-X14MWIeCKHe OCHOBbI nponeccos MHKPO- H Hallo-

TeXH0J1011414)) SIBJISIeTCSI no,aroToma ciry,EkewroB B 06J1aCTH 4/14314 IICCKI4X OCHOB mnKpo

HaH0311eKTp0H14KH, a TaKwe o3HaKomneHne Fix C (1)H3HK0-XHM14 11eCKHMH TexnomorpriecKumn

nponeccmn (DopmnpoBannsi HanomacTepoB, HanomaTepnanoB H HanocncTem.

3a,aail 14 ortHCIAHH.T114III31:

• 113rIHTb OCHOB 1 IbIe meTow narlytieHnm HaHomaTepnanoB H HanocncTem;

• 031 IaKOMHTbC51 C FICpC1-1eKTHBHbIM14 pa3pa6oTKamn B 06J1aCTI4 HaHoTexHartorml;

• 143r1HTb	 allaJIHTWICCKHe	 MCTO,TAbI	 onncaHnsi	 (1)H3nKo-xnmniiecKnx	 HaHO-

TexilomorwiecKux nponeccoB.

2. MECTO j14C111411J114Hb1 B CTPYKTYPE 011011 BO

,Etncunn.nnHa <ol)n3nKo-xnmn LiecKne OCHOBbI npoueccoB mnKpo- H HaHoTexnariornn»

13515ICTC51 06513aTeMbHOCI ,/114CUMIJIHHOrl BapHaTHBHO LiacTn OCHOBHOCI npo(PeccnonanbHog

06pa3013aTCJIblla nporpammbi. 143rienne AVICIAMIJIHHbI LIPDXOAHT B 6 cemecTpe, 6a3llpyeTcm Ha

panee HOJIrleHHFAX 3HaHHSIX CTyAeHTOB, IlpH06PeTCHHbIX B Kypcax °anal (1)H3nKn,

3JIeKTPOHHKa H mnKponponeccopHag TexHnKa, BBc,rkeHne B HaHo-TexHonornio,

(1m3nmecKneoc1IoBbi mnKpo H HaHo TeXHI4K14. Oii HanpaBneH Ha o31IaKomneHne c (1)H3n gecxo-

XIIMH T-leCKI4M14 nponeccamn, a TaK)KC Ha BJIH51HHe pa3mepnbix 3(1)(1)eKTOB H CBOliCTB

HaH006'beKTOB B pa3BuTnn MHKp0- H HanoycTpoticTB.

OcBoenne ,1114C111411114Hbl 11e06x0imm0 JU1M H3r1eHH51 cneApontnx AHCLUIFIJI 14H H npaKTHK
rie6Horo nnaHa: «DneK erpoHnKa H mnKponponeccopHam TexHnKa», «MexamiKa HanocncTem H

Tpn6on0rnm», «Harfflo-nccne,ItoBaTenbcKasi pa6oTa B cemecTpe», «flpeaininnomHam npaKTnKa»,

BbI OM leIlHe BbIFIYCKHOil KBWI144)14Kall,H0HH0VI pa6oTbi.

3. KOMIIETEHI1H14 0BY LIA1O111EF0C51, (1)OPMUIPYEMbIE B PE3YJI1ITATE
OCBOE11145I AliCIAHHJI 14 I 1bl

B pe3ynbTaTe 143r-refill5' HCUHflJ1HHbI o6riaioninfiC51 AOJDNCH OCBOHTb ene,aroinne
KOMTICTeHIAHH:

FOTOBIIOCTb10 ITOBOAHTb 3Kcncpume1lTaJlbHble HCCJICA0Ba1114S1 no CHIrrev H aliann3y
maTepnanoB H KOMHOHCHTOB HaH0- H MHKPOCHCTeMH01 :1 TeXHHKH (UK-2);

roTomIOCTb10 HCF10.11b3013aTb 6a3OBbIC Textionorli geente nponeccbi H o6opy,r1oBanne,
npumenmembie B npon3BoAcTBe maTepnanoB, KOMII0HeHT013 HaH0- H MHKP0CHCTCM1 10P1 TexunKn
(11K-8);

FOTOBHOCTb10 pa6oTaTb Ha coBpemeHHom TeXH0J10114 tICCKOM 060Py,E(OBaHHH, HCHOJIb3yeMOM B

11P0143BOACTBe maTepnanoB H KOMHOHCHTOB naHo- H MHKPOCHCTeMHOCI TexHnKn (FIK- 1 0).

B pe3ynbTaTe OCBOCHI451 APICIAHT1J114HbI o6ymaioninfic5i Aon)Ken AemoHcTpupoBaTb cneitylowne

pe3YJIbTaTbI o6pa3oBanns1

1. 3HaTb: KnaccnqmKaumo MeTaJIJI0B, cnriaBoB, HaCCHBIIbIX H aKTHBHLIX AH3.11eKTPH IIeCKHX H

marin4T11bix maTepnanoB, HOJIYIIPOBOAHHKOB H HX coemmeHnii (I1K-2, 11K-1 0); OCHOBIlbIe

(1)143wiecKne 51B.TICHH5I, onpe,aensuoinne KoHueffrpannio H DIICPreTH4eCK14r1 cneKTp nocnTeneii
3aps111a B TBeRrtom Tene (11K-8); (1)H3nmecKne mexann3mbi nepeHoca H paCCe5III1451 nocmTeneri
3apswa B nonynpoBoAHnKax (FIK-2, FIK-10), (1)H3n 1 IecKne npoueccbi 13 1.10J1y1WOBOAHHKOBbIX

npn6opax, M BJ1MIOWHXC 5I 3neme1ITamn mnxpocxem (UK-2, IIK-10).

2. YmeTb: co6npaTb, aHaJ114314P0BaTb H CHCTeMaTH3HPOBaTb oTe LlecTBennyio H 3apy6e>K1Iyio

Hay 'mo-TeximmecKyio milbopmaumo 110 Temanwe ncure,LtoBaHllii 13 06J1aCTH HaHoTex orm4;

paccLinTbmaTb cTaTntiecKne H oruniamiriecnie xapalcrepmcnnal 110JIYIIPOBOAHHKOBbIX yeTpoticTB

Ha ocHoBe ,aaHHbIX, onpeilenmiontux (1m3m4ecnie napameTpm maTepHamoB; paCC4HTbIBaTb H



npoeKTnpoBan, 3l1emeHT1)1 H ycTpoilcma, OCHOBaHHbIe iia pa31114 1-IHbIX (1)11314 , ICCKHX nplltmitilax

ACIICTBHA (11K-2, HK-8, 11K-10).

3. BnmeTb: OCHOBHIAMH ripuemamll o6pa6oTni H tipeAcTaanenag 3KCHepHMeHTanbHba Aainibix
cnoco6liocTmo COCTaBJ151Tb 01114CaHH5I ilpoBORHMbIX uceme,aoBaHllii H pa3pa6aTbiBaembIX
upoexToB, 110,11FOTOBHTb AaTMble )1J151 coeTaaaellvisi OTtieToB, o63opoB H Apyrog TexturlecKoR
Aoicymewrawm (UK-2, 111(-8, 11K-10).

4. C1TYKTYPA H CO)1EP7ICAHHE AHCIA1411J1141114
06ma5i Tpy/koemKocTb ANCIIHM114HLI cocTaBsmeT 4 3agembre eRmillum, 144 qaca.
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I. OcHounb 11011SIT1451 HaHoTexHonormil.

2. KJIaCCH(1)HKaLtH51 HaHocTpyKTyp H I4X (1)H3HKO-XHMH LICCKHX oco6eumocTeil.

3. FICPCFleKTHBb1 pa31314TI151 mHKpo- H HaHoTexHHKH.

Pa3Aca 2. MeToAbi CHHTC3a liaHomaTepHanoB. MeToAbi mexain piecKoro, (1)H3ppiecKoro,

xvimmecKoro AucneprHpoBaHm.

I. OCII0Bbl TCX1I0J101'HH H3roToBneIlI11 OAHO, ,L1ByX H Tpexmepubix cTpyKTyp.

2. TCXH0J10114 LleCKHC OCO6eHHOCTH (1)opmHpoBaHH5i 041-10MeplIbIX IiatiocTpperyp.

3. TexHonorwiecKne OCO6eHHOCTH (kopmHpoBaHmi ABymepi1131X HaHocTpyKTyp.

Pamen 3. 3neKTpo(1)H3H LiecKHe cBoricTea maTepHanoB 3oHHasi TeopHsi TBepaoro Tena

3JICKTp011p0130,/1,HOCTb meTannoB, nonynpoBoAHHKoB, ,LI,H3JICKTPHKOB. Pa3mepHbie 3(I)(1)eKT11.

1. MeTa11.11131, JAH3.11eKTpHICH H 11011)/Hp0BOAHH1(H C TO4KI4 3pCHI451 3011F10171TeOpH14.

2. 3neKTponpoBo)010CTb 1-10J1yllp0B0AHHK0B (co6cTBeHHam, HpHmecHasi).

3. FeHepaHHA H peKom6HHaHHA HocHTeneri 3apsma B nonynpoBoAHHKax.

4. A14(1)(1)ynisi H 4per4 HocHTeneil 3apm,aa B nonynpoBoAHHKax.

5. FloBeaeHHe nonyHpoBoAHviKou B CHJ1bHbIX 3.11eKTpWICCKHX HOJISIX.

6. Mexaill13M o6pa3oBaHm p-n-nepexom, BbICOTa H umpfflia noTemwanbHoro 6apbepa B

paBHOBCCHOM COCTOMHHH.

7. HaHOCTpyKTypb1: KBalITOBbIC TO LIKH, reTepocTpyKTypu H cBepxpeuieTKH.

Pa3ACJ1 4. 0113111(0-Xl4M144eCKIIC OCHOBbl npoueccoB covalim 3 D-HaHocTpyKTyp H ItaHocHcTem.

1. (DH3HKO-XHMH L ICCKHe MeT0,E1131 nony Lienwi HaH0061eKTOB.

2. TexHonorwiecKne oco6eHHocTH (1)opmHpoBaunisi TpexmepHmx HaHocTpyKTyp.

3. flonytieHHe 3D-HaHocTpyKTyp meTo,Ltom HOHI1011

4. 0143141(0-XIIMWIeCKHC Hpoueccm una3monimm 1lecKo10 Tpametals].

5. HaHocTpyKTypHpoBaHHe HpHnosepxHocTuoro CJI051 MaTepHa.110B.

Pa3,Eica 5. Flpoueccbi camoc6opKH B HaHocHcTemax. Camoopramnamtm 0TKpb1TbIX CHCTeM.

1. K0111101/1/1,11bIe ClICTeMbl H MCTOAbl 11X camoopramnamni.

2. CamoopraHH3auH5I AeckeKTou ha noBepxHocTH TBCP)tbIX Ten.

3. Camoopranmaum ite(PeKTOB B ofteme maTepHanoB.

4. cDopmHpoBaHme cBepxpemeToK.

5. (DopmHpoBaHHe (1)0ToHumx KPI4CTaJIJI0B.

6. (1)paKTanbribie cpeitbi H HX C1301ICTBa.

Temm aa6opaToplibix pa6oT:

I. MOe.flmpoBauffie cTpyKTypm KBalITOBbIX T0 11ek C HC110J1b30BallHeN1 noTeHumana IleHap,aa-

RWOHCa.

2. PacgeT B0J11101101I (1)yHKU,1414 3.1CKTp0Ha B 110TeHIA4ailbHOVI Slime (KBaHT0B011 ToilKe)

3. Mo,n,enmpoBamie npottecca TyHHenHpoBaHun 3neKTpoHa

4. Mop,enHpoBaHme npoLtecca mHrpaHHH )teckeKToB B ofteme maTepHana

5. MoitenHpoBaHHe npollecca ocammemis HaHo q acTHH, Ha noBepxHocTb KppicTannwiecKofi

FIO,E1.110)KKII.

6. MoitenmpoBaHHe B3a14MO4CrICTBH51 HaHo qacTHu, B KOJI.110H,L141011 clicTeme.
7. MoAenHpoBaHHe cTpyKTypbi 	 Hepexo,rta B cHcTeme HaHoTmeK

8. Mo)tenHpoBaHHe cTpyKTypm (I)ynnepeHa C60.

Tem.' npaKTIviectaix pa6oT:

1. (1) H314 1-1CCKIle OCHOBbl 3.11eKTp011110ii M14KpOCK01114H.

2. (Dpnwiecnie OCHOBbl aTOMHO-CH.110B0r1 mHKp0cK0114

3. YeTallOBKI4 ,anst nonyveHH51 HaHoyrnepomimx maTepHanou.

4. DileMeHTbl meTponormi B HaHoTexHonorHH.

5. llonrieHme HaHoKnacTepoB 113 KOM1011)11IMX pacTuopoB.



6. C11TITC3 nanolufacTepoB 143 Fa3OBOil (1)a31,1.

7. MexanocHnTe3 HaffomacTepoB.

8. Merro,abi komnaKT14poBa1-n451 Haffonopolitkou.

9. CHIITC3 yr.riepomfbix 1-IaHoTpy6oK 143 ra3oBort (1)a3bi.

10. XIIM14 11eCK14171 CHIITC3 yrnepoxfbix naHoTpy6oK

11. OcammeHHe naHopa3mepubix nneHoK meToilom PVD.

1 2. Oca)K,Lfelme flanopa3mepubfx nneHoK meTomm moneKyJimpflo-JtrieBa 3nnTaKcHH.

13. OCMIC,LICHHe IlaI1011J1C1 10K Hoffno-nr-feBbfm meTo,n,om.

I 4. Ocammeiffie TOIIKHX IIJICIIOK meTop,om CVD.

1 5. I laitonvrrorpacklin.

5. OBPA3OBATEAbMIIE TEXH0J1011414
IlpH np0Beilem414 JICK1.1140IIHbIX 3a1-151T1411 nimme11sicTc51 KifaccHmecnal no,axo,Ef

npenoxiecein451 rie6Horo maTepHana, Hpc srmanaraiontHil npoancmHyio nocTaHoBKy 3aAa4 14

nepexoi_i K paccmoTpemno meToitoB 14X pemennsi. B xoge nem4Hommix 3aI ISITHC1 ReKTop

emmy.impyeT cTyiteirroB K (1)opmnpoBamno CO6CTBCHHbIX CyNC,T1eIII4C1, 3a,riaBas1 Bonpocbi HO

TeKyalemy maTepHany HRH 06pall1a51C13 K Heo6x0,zinmbim ,{1.T151 HOHI4MaI11451 3HaI1 145IM,

Honriernimm B xo,rfc npe,abigytnero 06rieH1451.

• Himmel-1=4e my.ribmmex4a TexHonormil (npoBegeHHe .neK1H4oHnbix 3a1I5ITHfi C Himmel-fel-mem

KOMIMIOTepHbIX npe3eIrrannii H ,Ekemo yfcTpaulloinibix pORHI(OB C ITOMOITIbIO npocKTopa HJTH

DBM);

• 06r-fel-Hie B ma.nbix rpynnax (BmnarnieHHe na6opaTopmAx pa6oT B rpynnax 113 AByX 141114

Tpöx tieJlOBCK);

• macTep-Knaccm (EfemoncTpaw451 Ha .na6opaTopHbix 3a1fscril5Ix IICHORMOBaIIHM coBpemennoli
,E1HaT-HOCT14 14eCKOCI Texin4K14 na KOTIKpeTHbIX 3a,Efatiax HccmemBaH1,1 14 CBOrICTB

HanocTpyKTypnpoBammix maTepHanoB).

6. OUEHOIIHME CPE)1CTBA ).J151 TEKYHAEFO KOHTPO.J15I YCHEBAEMOCTH,
HPOMEWYTO IIHOti ATTECTAUHH HO HTOrAM OCBOEHH51

jAHCHHILJIHHbI H Y IIEB110-METOJWIECKOE OBECHEIIEHHE
CAMOCTO5ITEJ113110ii PAGOTI)11 CTY)1EHT011

a) Bolipochi peihmir-Koinpwia:
PerITHIlf-KOIITpOJII) .N.q1

1. OCHOBbI TeXHOROFT4H 113FOTOBJTell 	 Al3yX H Tpexmeplibix cTpyKTyp.

2. FICpCIleKTHBBI pa3B1411451 mnKpo- H HaHoTexHHKH.

3. TeXII0510114 11eCKHC OCO6aIHOCTH (1)opmnpoBaHH5l QaffomepHmx HanoeTpyKTyp.

4. TeximmorllnecKHe OCO6CHHOCTH (j)0pMHp0BafT1451 ABymemibix HanocwyKTyp.

5. TeXHOROFT4 IleCKHC OCO6CHHOCT14 (1)0pM11p0BaH1431 Tpexmcimibm HaHocTpyKTyp.

PerITIIIIII-KOHTp0J11) .N122

1. 351CMCHTLI IIal 103.11eKTp0HHKH.

2. DnemeHTbf naifo(1)0TofinK14.

3. HaHoKaTann3aTopm.

4. HaHoupyKTypm H naHoTexnarion414: nanoTpy6KH, omfoaTomHbie CJI014, KBaHTOBbIe

l'O T4K14, reTepocTpyKTyphi 11 cBepxpemeTKH.



5. (1)14314Ko-xllmwieciale meToAbi Hau geHum HaH006"beKTOB. OCHOBbI moneKynsip110-

.11ytieBoil 3IIFITaKCHH.

PenT1111F-KOHTI)0.31, N23

1. OCHOBlIbIe KsafrroB0pa3meplibie 3(1)(1)eicrbi

2. 43:0 11314 11eCKHe OCHOBbI 3JICKTp0H110-JIrICB011 3IIHTaKCHH.

3. sa3H3ipiecKHe OCHOBbI MeTOMB aTorvmoil Hmruialrraullll.

4. (Dinkriecnie OCHOBbl monexy.umptio-nytieBoil 3IIHTaKCHH.

5. YeTalIOBKH AMR no.ur1em451 Hatioyrnepoxibix maTepHanoa.

6. lipnmeHefille H IlepCIIeKTHBbI pannnist HaHoTexilanon4H. 3JICMCHTb1 me-rponon4H B

HanoTexiionorpm.

6) Bonpocm IC 3agely c

1 6. MeTaJIJIbI, A143.TIeKTpHKII H II0J1yllp0B0AHHKH C TO ,IKH 3pe1Itim 30HHOti Teopim.

DJIeKTpOlIpOBOAHOCTb HOJIyITp0BOAIIHKOB (co6urBernia5i, npllmecHas0.

1 7. Fellepaium H peKom6HHaunsi HocHTe.nefi 3apsuta B nonylipoBommKax.

1 8. ilw1)(1)y31151 H Apert(1) HocirremeA 3aputa B lionyripoBouimax.

1 9. 110BeReHHe TI0JIyHp0B0AIIHK0B B CHJIbIlLIX 3JICKTpH ileCKHX HOJISIX.

20. Mexam43m o6pa3oBaHHA p-n-riepexoAa, BbICOTa H umppma noTeminanbnoro

6apbepa B paBnoBecHom COCT051HHH. HaHOCTpylaypbI : KBaHTOBbIe TOtIKH,

reTepOCTpyKTypbI H cBcpxpellieTkm.

21. (DH3HKO-XHMH IleCKHe meTubi nom/win/IA HaHoo6LeKT0B.

22. OCHOBHbIe KBawr0B0pa3meptib1e 3(1)(1)eicrbi..

23. O11311tiecime OCHOBbI 3.TIeKTp0HH0CI MHKpOCKOHHH.

24. 01431,P1eCKHC OCHOBbI aTomilo-cmoBoil mmxpocKotipi

25. YCTaHOBKH AJI5I nonygemia Hanoymepoxibix maTepuamoB.

26. flpnmeliellue H lleperieKmabi pa3B14T1451 HanoTexiiononill.

27. anemeirrm meTponormll B HatioTexHanormll.

28. ilonyilemie HailomacTepoB H3 KOJIJIOHRHbIX pacTriopoB.

29. CHIITe3 HaHomacTepoB 113 ra3oBori (Dan'.

30. MexallocAmTe3 HanomacTepoB.

3 1. MeT0Abl KomnalcrllpoBaiillsi nationopouncoB.

32. CHHTe3 yrnepogiibix HanoTpy6oK 113 fa30B011 (1)a3bi.

33. XHMH IleCKHrl CHIITe3 yr.riepo,ruibix HaHurpy6oK

34. Ocammeime HaHopa3mepHba IIJIeHOK MeTOROM PVD.

35. Ocammelme HaHopanteplibix IimenoK meTomm momeKyilsipHo-nytieBoil 3IIHTaKCH14.

36. Ocammeime HaHonnenok 11OHHO-11rIeBbIM MeT0A0M.

37. OcaxmeHlle TOIIKFIX nnelioK me rromm CVD.

38. flonrietme HanonneHoK meToAom moneKympHoro Hacmaimaimm.

39. Flonriellne HaHolimenoK meTomm Jletirmiopa-Bno,imm.

40. Flonrietme opraHo-Heoprammecnix noxpbrrHil C HOMOI MAO 30JIb-Cenb Temiononm.

4 1 . JIHT0Fra(1)H51: 3TaImI, BHAbI.

42. flanytieime 3D-Hanoc-rpyicryp meToRom H0HII0r1 llmnnairraimm.

43. (13143HKO-XHMH T IeCK11e lipoileccm rima3monimkpleckoro TpaBJICHI451.



44. HallocTpyKTypmpoBaHlle npulioBemaioemoro CJI051 maTepnanoB.

B) Boiipochi "Iasi camocrosrreammil parmTm cryaenTa

1. Ka'me OCHOBHbIe B14,abI maTepHanoB HCII0J1b3YIOTC51 B arieKTpomiKe?

2. KaK momio KnaccminnimpoBaTb maTepnanbi B 3aBHCHMOCTH OT

3.11eicrponpoBoallocm?

3. KaK 143MCH5IeTC51 3J1eKTp011p0BOAHOCTb maTepllanoB B 3aBHCHMOCTI4 OT B03,2:1e171CTB1451

BHeL111-114X yCJIOBHCI (Hanpilmep, TemnepaTyphi)?

4. KJTaCCH(1)HKaH1451maTepmanoB HO 3JICKTp01IpOBOAHOCTH.

5. KaKoe KOJIHMeCTBO THII0B KplleTansingecKvix pemeToK TBep,abix Ten CYLLIeCTByeT B

nimpoiie?

6. KaKOBO eTpoetille KpvicTaxilltiecKofi PCIIICTKH meTan.noB, a143.TICKTpHICOB 14

I10.11y1IpOBOAHHKOB?

7. KaKOBbl OCO6CHHOCTI4 CB513eil me)imy Y3J1aMH KPLICTaJ111144eCK011 pemeTKH B

meTannax, AH3JIeKTPHKaX 14 rianyripoBommKax?

8. 14T0 TaKoe aH1430Tp0111451 CBOCICTB B xplleTaxiax H C gem 3T0 CB513aHO?

9. FlpuBenTe npumepm maTepmanoB, 06r1agaiouwx HOJITIpOBOAIIHKOBIAMH

CB0i4CTBaMH.

10. Kai< B 3aBHCHM0CTH OT cTpoemisi KplleTarisintiecKoil pemeTKI4 mown()

Kriacell4munpoBan 110J1Y11p0B0,21,11HKOBbIe MaTCp14aJlb1?

11. Kanie BH,L113I ,tie(beKTon KPHCTaJIJIH'IeCKOCI penieTim BbI 311acTe H lia In° 01I14

BJ11451I0T?

12. Kaime OCH013HbIeHpH11iJHHbI H C0OT110HICHH51 143 armapaTa KBaiiToBoil mexam4KH,

HCI10J1b3YeMbIe ,11.115I ormeamlli 110BCACHI451 3aP51)KelIHbIX LiacTuu B TBepitbix Temax,
3HaeTe?

13. 1 lpine,RHTe riptimema KBawroBo-mexamviecKvix mo,riesiefi ABH)KeI11451

14. tiacniu B TBeiviom TCJIe. PaccmoTpuTe HX OCO6CHHOCTH.

15. KaKm TM-HA 3llepreTmecKux 3011 cymecTByloT B TBepAbIX Temax Ansi 3apSDKCHHbIX

qaCTHH?

16. Kai< iiammaeTcsi TBeivioe Term, y KoToporo 3011a ripoBoAmmocni H	 3011a
nepeKpbIBaioTesi?

17. KaKyio Besm qllxy cocTaansieT u1Hpinia3anpenieillioil 3011b1 B AflarierrpmKax,

nonyilpoBoiumKax H meTamax?

18. Kalow THHLI HOJIYHPOBO,EIHHKOB B 3aBHCHMOCTH OT THUM aTICKTp01 -1p0130,11H0CTH BbI

311aCTC?

19. KaKOB mexami3m nanygeHnsi nomyripoBommKoB C Tpe6yembim THHOM

.)neKTporipoBoAtiocTu?

20. LITo TaKoe PVD 14 CVD? B gem pa3nutivis1?

21. MeToj.A o6pambn< mlluemi?

22. OTKpb1TbIli XHMH IICCKHii peaKTop, MCTO,LI KOHTpOJIM XHMI4 LleCKHX Hporieccoi3?

23. 3(j)4)CKTM camooprammuliil B OTKPbITbIX H 3aKpb1Tmx peaKTopax?

24. MeT0AbI Hra1IRHbIX KJIaCTCP0B.

25. KomiimeKcm H Komnonmibie maTepllaribi.

7. Y LIEBHO-METOALPIECICOE H HH(DOPMAIWOHHOE OBECHEIIEHHE
,L04C1kHHJIHHbI (MOJYJI51)

a) ocitoBliasi miTepaTypa:



1. MeT04bI manyttelmsi H mcc.ne,ttoBaHHA HaHomaTepnanoB 14 Hatto-c-rpyKTyp.
J1a6opaTopHb1i Ivan-mum 110 HaHOTeXH0J1011451M [3JleKTp0HHblil pccypc]
rie6Hoe noco6lle / E. 41,. MHIIIHHa [H Ap.] ; no,Lt peA. A. C. CHroBa. - 4-e 1434.
(311.). -M. : BVIHOM. 11a6opaTopum 3HaHHC1, 2014.- 184 c. : 	 (Ytie6m4K 411S1

BbICLLIefi	 111KOJIb1).	 ISBN	 978-5-9963-2360-9.
http://www.studentl ibrary.ru/book/ISBN9785996323609.html

2. HaHOTeXH0J10114H B 3J1eKTp0HHKe. BbinycK 2 [DnexTpomtbill pecypc]/ E.A.
ArramoHoBa [14 Ap.]. 	  D.TICKTp0H. TeKCTOBble Aamble.- M.: TexHocckepa,
2013.- 688 c.- Pexatm ,EkocTyna: http://www.iprbookshop.ru/32025.

3. (1) 14314 11eCKHe OCI1OBbl mmxpo- H HaHoTexHartorHA: Y4e6. noco6He / C.11.
Bbl'-1K0B, BIT. MllxarmoB, 10.B. TIamtinstoB, 10.13. 1.1BeTKOB; llort pe,a. 10.13.
UBeTKOBa. - M.: I/134-13o MFTY 11M. H.D. Baymana, 2009. - 176 c.: iui. - ISBN 978-
5-7038-3319-3 . http://www.studentlibrary.ru/book/ISBN9785703833193.html
6) )1011031111TCJII,Ilasi JurrepaTypa:

1. HrHaToB A.H. HaH03J1eKTp0H1iKa. COCT051HHe H nepcnewrInbt pa3BHT1451
[3J1eKTp0HHblii pecypc] : yme6. noco6He / A.H. HrHaToB. - M. : (I)J114HTA, 2012. -
360 c. ISBN 978-5-9765-1619-9.
http://www.studentlibrary.ru/book/ISBN9785976516199.html

2. Baphi6HH, A. A. c1)14314K0-X14MH51 HaHogacTmu, HaHomaTepHanoB H

HaHocTpyKTyp [arteKTpommirt pecypc] : Y ge6. noco6He / A. A. Baphi6HH, B. A.
BaxTHHa, B. H. TOM14.1114H, H. FL Tomminma. - KpacHosipcK : C(13Y, 2011. - 236 c. -
ISBN 978-5-7638-2396-7. http://znanium.com/catalog.php?bookinfo=441543

3. MHKp0- H HaHo3.1eKTpoHma/,E1paryn0BB.II., OcrepTaKg.H. - HoBoc1I6.:
HFTY, 2012. 38 c.: ISBN 978-5-7782-2095-9
http://znanium.com/catalog.php?bookinfo=547779

4. HaHODJICKTp0M4Ka [3.11eKTp0HHblii pecypc] : yile6Hoe noco6me / A. A.
Iljyxa ; noR peA. A. C. CuroBa. - 2-e 1134. (3.FI.). - M. : BHHOM. J1a6opaToptim
3HaHnii, 2012. - 342 c. : art. - (HaHoTexHonorm4). - ISBN 978-5-9963-1055-5.
http://www.studentl ibrary.ru/book1ISBN9785996310555.htm 1
11) nporpammiloe okiecile , lemie 11 1411Teplier-pecypem: 

1. HTTP://WWW.NANOSCOPY.ORG

2. lUtp://www.nanometer.ru/
3. hUp://www.nanonewsnet.ru/
4. http://thesaurus.rusnano.com/

8. MATEPHAJIbH0-TEXHIPIECKOE OBECHIELIEHHE
LFICLHHJ1HHM

Jlemwomibte ayall-ropHH, ocualuembie AocKoll (Ansi mella HRH mapKepa), 31<pm-form A.1151

IWOCKIIHOHHIAX CHCTCM, lipoeKTopom Hoy-r6yx0m.

AyutiTopull Ansi npoacuenum 3aH5ITHrl, ocualuOtnibie coupemeinimmu nepcouanbubimu
KomnbloTepamit, ofteutmetnibtmu B 110KaRbllyI0 BbI t1HCJIHTeRbHy10 CeTb 1 ,1 yKOMMICKTOBWIHIAMH

neo6xouumbim CHCTeMHbIM H npuiciauumm riporpammumm o6ecnemetmem. AyAtrropuN itrui

npoue,aemul .1-m60pm-op-mix 3aH5ITHCI, °enamel-11'1,w coapememb1M13 4HarHOCTHtleCKI4M,

yKOM11.11eKTOBa1111131M14 He06X0AHMbIM CHCTeMIMIM H npuKnauumm nporpammllbim o6ecnegenuem
(104-3, 419-3), ayutrropmi BbILIHCJIHTeRbH01-0 uetrrpa.



(mecTo pa6oTbi, itormitoc-rb, (1)140, no)uincb)

Ilporpamma paccmoTpena u ORO6pCHa na 3ace,aaH1n Kackuphi

FlpOTOKOJ1 N2 	 OT  07, r7,,,S — roaa

3aBegyionwil KackAport C.M. ApaKensm

/ IFlpOTOKOJI N2 o'r 	 c/; irroAa

FlpeAceilarenb KOMHCCHH C.M. ApaKensm

1'a6otiam nporpamma 4114C1_11411TIHHM cocTannella B COOTBeTCTBI414 C Tpe6oBaHns1mu (1)1'0C

BO no HanpanyieHmo 28.03.01 HaHoTexHonornn 14 mnKpocncTemnam TeximKa

Paamp° nporpammy COCTaBHJI caoHeirr Ka(1)e)-1pm OnfIM A.O. Kygepnk
((Duo, nounnb)

PeneH3enT
(1IpeRCTaBHTCJIL pa60T0AaTen

Pa6ogam nporpamma paccmolpena H Qao6pella Ha 3aceAalinvi rie6no-meToA44ec1(on KOMHCC1414

HanpanmeHmsi 28.03.01 HaHoTexHonornn H mm(poencTemnag TexHnka

JIFICT IlEPEYTI3EMKJEI11451
PABO IIECI IIPOITAMMIA ,101C111411J11411b1

Pa6o ,iasi nporpamma ogo6peHa iia 	 ytic6Hbdi

flpoTomn 3ace,aaHns1 Ka(1)eRpm N2 	 OT 	 l'OAa

3aneity1onwii Ka(Dcapai	

Pa6ogam nporpamma oAo6peHa Ha 	 rie6Hmiri FO,TI

IlpoToKaa 3aceAannsi Ka()eitpm N2 	 OT 	 roga

3aneAylownti xack,upori 	

13 a6ogam nporpamma ouo6pcHa Ha 	 yile6mal roA

flpoToKaa 3aceAaHHA Ka(1)eRpm N2 	 OT 	 roila

3aneityioun4A Ka(j)ejtpoil 	
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