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1. QEJIM OCBO EHIDI ,l.J,M CQMIIJIMHbl 
U:eJihlO OCBOeHJUI ,i:u1cu1mmIHhl «HattOTeXHOJIOflUf H MHKpOCHCTeMHa51 TeXHHKa>> 51BJI51eTC51 

IlO)l,fOTOBKa CTy)l,eHTOB B 06nacn1 cPH3Hqec1rnx H XHMHqecKHX OCHOB HaHOTeXHOJIOrHH, a TaK'>Ke 

03HaKOMJieHHe HX c COBpeMeHHhIM TeXHOJiornqecKHM o6opyJJ.OBaHHeM H aKTYaJihHhIMH rrpo6JieMa 

HaHOTeXHOJIOfHH. 

3aJJ.aqH: 

• q:iopMHpOBaHHe HaBbIKOB rrpoBe)l,eHH51 TepMO)l,HHaMHqecKHX l1 KHHeTHqecKHX pacqeTOB 

TexttonornqecKHX rrpoueccos; 

• cpopMHpOBaHHe 3HaHHH B o6JiaCTH crroco6oB HatteceHH51, YJJ.aJieHH51 H MOJJ.HcpHUHpOBaHH51 

sern.eCTBa Ha MHKpO- H HattoypoBHe, HCI10Jlh3yeMbIX rrpH C03)l,aHHH KOMilOHeHTOB TBepJJ.OTeJibHOH 

3JieKTpOHHKH H HHTerpaJibHhIX cxeM; 

• H3yqeHHe 6a30BhIX rrpoueccoB H o6opyJJ.OBaHH51, HCI10Jlh3yeMbIX B TpaJJ.HUHOHHOH 

MHKpoTexttonorttH, a TaIOKe crreuttcp11qecKHX rrpoueccos, rro3BOJI51IOW.HX cpopMHposaTh CTPYKTYPhI 

Ha MOJieKyJI51pHOM ypoBHe H OCHOBaHHbie Ha crroco6HOCTH K caMoopraHH3aUHH, ceneKTHBHOCTH, 

aHH30TpOI1HH. 

2. MECTO ,l.J,MCQMIIJIMHbl B CTPYKTYPE OIIOII 
,lJ;HCUHilJIHHa «HaHOTeXHOJIOrHH H MHKpOCHCTeMHa51 TeXHHKa>> OTHOCHTC51 K o6513aTeJibHOH 

qacTH OCHOBHOH rrpocpeCCHOHaJihHOH o6pa30BaTeJibHOH rrporpaMMhI. 

3. IIJIAHMPYEMblE PE3YJihTATbl OJiYqEHM}[ no ,l.J,MCQMIIJIMHE 
ITnaHttpyeMhie pe3yJihTaThI o6yqeHH51 no JJ.HCUHITJIHHe, cooTHeceHHhie c rrnaHttpyeMhIMH 

pe3yJihTaTaMH OCBOeHH51 QIJQIJ (KOMI1eTeHUH51Ml1 l1 HH)l,HKaTopaMH )l,OCTmI<eHH51 I<OMileTeHUHH) 
<J>opMHpyCMblC 

KOMnCTCllUllll 

(KOLi, COL1epma1111c 

KOMnCTCllUllll) 

flK-1. Cnoco6ett 

npOBOJ].11Tb ~11311KO

MaTeMaTl14eCKOe 

MOJJ.en11poeatt11e 

11ccneJJ.yeMblX 

npou.eccoe 

HaHOTeXHOflOr1111 11 

o6beKTOB HaHO- 11 

M11KpOCl1CTeMHOH 

TeXHl1Kl1 

11cnOflb30BaH11eM 

COBpeMeHHblX 

KOMnblOTepHbIX 

TeXHOflOrHH 

c 

flK-2. Cnoco6eH 

npOBOJJ.11Tb 

3KCnep11MeHTaJlbHbie 

11CCfle)J.OBaHl1H no 

c11ttTe3y 11 attan113y 

MaTep11anoe 11 

KOMnOHeHTOB HaH0-

11 M11KpOCl1CTeMHOH 

TeXHl1Kl1 

n sia1111pyCMblC pC3YJtbT8Tbl o6y'ICllllB no LlllCUHnJlllllC, B COOTBCTCTBllll c HaHMCllOBRllllC 

llll):lllKRTOIJOM LIOCTlllKCllllH KOMnCTCllUllll ouc110•111oro 

HHLIHKRTOp LIOCTlllKCllllB KO~lnCTCllUllll Pe3yJtbT8Tbl 06y•1c111111 no LlllCUltnJlllllC cpCJ:ICTBa 

(KOLi, COLICIJlKRllllC llll):lllKHTOIJR 

flK-1 .1. 3HaeT OCHOBHbie ~11311KO- 3HaTb: TeCTOBbie 

MaTeMaT11lJeCK11e MOJJ.en11 

npou.eccoB, HBfleHl1H 11 o6beKTOB B 

o6naCTl1 HaHOTeXHOROrl1H 11 

M11KpOCl1CTeMHOH TeXHl1Kl1, a 

TaK)l<e MeTOJJ.bl MOJJ.en11poBaHl1H. 

TIK- 1.2. YMeeT npoBOJJ.11Tb 

MOJJ.en11poeatt11e npou.eccoe, 

HBfleHl1H 11 o6beKTOB B o6naCTl1 

HaHOTeXHOflOrHH 

M11KpOCl1CTeMHOH TeXHl1Kl1, B TOM 

llHCfle c 11cnOflb30BaH11eM 

coepeMeHHbIX nporpaMMHbIX 

cpeJJ.CTB. 

flK-1.3. BnaJJ.eeT ttaBbIKaM11 

attan113a npou.eccoe 11 o6beKTOB 

HaHOTeXHOflOrHH 

MaTeMaTl1lJeCKl1e 3aKOHbl 11 

MOJJ.en11 ~113114eCKl1X npou.ecCOB, 

fle)l(all.ll1X B OCHOBe np11ttu.11noB 

JJ.eHCTBl1H o6beKTOB 

HaHOTeXHOflOrHl1 

M11KpOCl1CTeMHOH TeXHl1K11; 

YMeTb: 

• pewaTb JaJJ.alJ11 , 11cnonh30BaTb 

MaTeMaTl1lJeCKl1H annapaT 11 

411CfleHHbie MeTOJ].bl 

06beKTOB 

KOMnbIOTepttoro 

MOJJ.en11poBaH11H 

HaHOTeXHOflOrHl1 

M11KpOCl1CTeMHOH TeXHl1K11; 

BnaJJ.eTb (HaBbIK11): 

M11KpOCl1CTeMHOH TeXHl1Kl1 Ha • MaTeMaTl14eCKl1M annapaTOM 

OCHOBe ~11311KO-MaTeMaTl1lfeCKOro 11 MeTOJJ.aMl1 KOMnblOTepHbIX 

11 KOMnbIOTepHoro 

MOJJ.en11poBaHl1H. 

flK-2.1 . 3ttaeT OCHOBHble ~11311KO

X11Ml14eCKl1e MOJJ.en11 B o6naCTl1 

HaHOTeXHOflOrHH 

M11KpOCl1CTeMHOH TeXH11Kl1, 

MeTOJJ.bl npoBe)J.eHl1H 

3KCnep11MeHTOB 11 Ha6RIOJJ.eHl1H, 

CTPYKTypy, ceotlcTBa 11 

Ha3HalJett11e HaH0MaTep11anoe 

HaHOCTpyKTyp. 

11 

flK-2.2. YMeeT 

MeTOJ].bl 

np11MeHHTb 

npoeeJJ.eH11H 

TeXHOflOrHH JJ.flH MOJJ.en11poBaHl1H 

06beKTOB HaHOTexttonor1111 11 

Ml1KPOCl1CTeMHOH TeXHl1K11; 

3HaTb: 

OCHOBHbie MeTOJJ.11Kl1 

3KCnep11MeHTaJlbHblX 

11ccne)J.OBaHl1H Cl1HTe3a 11 

attan113a MaTep11anoe 11 

KOMnOHeHTOB Hatto-

M11KpOCl1CTeMHOH TeXHl1Kl1 

YMeTh: 

nnaH11poBaTb 11 npoBOJ].11Tb 

11ccne)J.OBaH11H no Cl1HTe3y 11 

aHaJJl13Y MaTep11anoB 11 

eonpocbI 

C11Tyau.11ottttb1e 

JaJJ.alJ11 

f1paKTHKO

op11eHTHpOBaHH 

oe JaJJ.att11e 

3cce 

TecTOBbie 

BonpOCbl 

C11Tyau110Httb1e 

JaJJ.alJ11 

f1paKTHKO

Op11eHT11pOBaHH 

oe JaJJ.aH11e 

3cce 
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3KCnep11MeHTOB .URH aHan113a 

pa60Tbl 11 Cl1HTe3a 

M11Kp03neKTpOMexaHH4eCKHX 

ycTpOHCTB, MaTep11anoB H 

KOMOOHeHTOB H3HO-

M11KpOCHCTeMHOH TeXHl1K11; 

Bna.ueTb: 

11 

KOMOOHeHTOB Ha HO- 11 OTITl1ManbHblX 

Bb16opa 

MeTO.UOB 

11ccne.uoaaH11H 

11 KOMTIOHeHTOB 

M11KpOCHCTeMHOH 

M11KpOCl1CTeMHOH TeXHl1Kl1. 

nK-2.3. Bna.ueeT HaBbIKaM11 

npoae.ueHl1H 3KCnepHMeHTOB, 

Ha6mo.ueHl1H 11 113MepeHl1H, 

aHan113a Mynbrncp113114ecK11x 

B3al1MO.UeHCTBl1H, 

HBneHl1H B 

HaHOTeXHOnOrnH 

npoueccoB 11 

o6nacrn 

11 

Ml1KPOCl1CTeMHOH TeXH11Kl1. 

npoae.ueH11H 

MaTep11anoB 

HaHO- 11 

TeXHl1K11; 

UK-4. Cnoco6eH UK-4.1. 3HaeT OCHOBHbie MeTO.llbl 3H3Tb: 

COBepweHCTBOB3Tb 

npoueccbI 

113MepeHl1H 

napaMeTpoB 11 

MO.U11Cp11K3U1111 

CBOHCTB 

HaH0MaTep11anoa 

H3HOCTpyKTYP 

11 

113MepeHl1H napaMeTpOB 11 

MO.ll11cp11K3U1111 CBOHCTB 

HaHOMaTep11anoe 11 HaHOCTPYKTyp, 

a T3K)l(e Ha3Ha4eH11e, ycTpOHCTBO 

11 np11HU11TI .ueHCTBl1H 

11cnonb3yeMoro 

06opy.uoaaH11H. 

nK-4.2. YMeeT 

.unH 3TOro 

pa6oTaTb Ha 

113Mep11TenbHOM 11 

TeXHOROrtt4eCKOM o6opy .UOBaHl111 

B COOTBeTCTBl111 C 11HCTpyKU11HMl1 

no 3KCnnyaTau1111 11 TeXHl14eCKOH 

.llOKyMeHrnu11eH. 

nK-4.3. Bna.ueeT HaBbIKaMl1 

BHe.upeHl1H 11 KOHTpOnH Ka4eCTBa 

HOBblX MeTO.UOB 113MepeHl1H 

napaMeTpOB 11 MO.lll1CjrnKau1111 

CBOHCTB HaHOMaTep11anoB 11 

H3HOCTPYKTYP. 

• 6a30BOe KOHTpORbH0-

113Mep11TeflbHOe 06opy.uoaaH11e 

.unH MeTponor114ecKoro 

o6ecne4eH11H 11ccne.uoBaH11H 11 

npOMbIWneHHOro np0113BO.UCTBa 

H3HOMaTep11anoB 

KOMTIOHeHTOB; 

YMeTb: 

• ocyw.ecTBRHTb 

11 

.u11arHOCTl1KY 

Henona.uoK 11 43CTl14HbIH peMOHT 

113Mep11TenbHOro, 

.u11arHOCTl14eCKOro, 

TeXHOROrH4eCKOro 

06opy.uoBaH11H; 

Bna.ueTb (HaBbIK11): 

• H3Bb1K3Ml1 MOHl1TOp11Hra 

.u11arHOCT114ecKoro, 

TeXHOROrH4eCKOro 

06opy.uoBaH11H; 

4. OI>'hEM II CTPYKTYPA ,I(lICI(lITIJIMHhl 
Tpy.n:oeMKOCTh .n:ttc1.urmrn:HhI cocTaBJUieT 4 3aqeTHhIX e.n:HHHU., 144 qacoB 

TeMaTuqecKun nnau 
<l>opMa o6yqeuuSI - oquaSI 

KoHTaKTHaH pa6orn 06ycia10LUHXCH 

"' c ne.uarorn'leCKHM pa60THHKOM gj 

~ l: 
0 0 

..0 

~ 
0 >:S: ~ ~ Ng HaHMeHoeaHHe TeM H/HJJH pa:i.uenoe/reM 
::;: :s: :;; 0 :s: 

"' "' a. ~ "'"" "" [;; .g "' u :s: u 
~ ~ "' n/n .UHCUHnJJHHbl ::;: 

"' 
:s: "' i::"' i:: ~ ~ .., :::1 :r 0. :r 

u o; 
"" :s: "'.g 0 :s: g ~ "' !;; 0. "' -& !;; 0 

::;: .., r::: "' 
.g 0. 

"' "' 0 "' ::r: 0. "' 0. c: u t:: r::: c: 

I Bae.ueH11e B OCHOBbl 
8 1-2 4 2 2 13 

H3HOTeXHOnorni1 

2 C11cTeMHbIH no.uxo.u K 

npoueccaM M11Kpo- 11 8 3-5 6 4 4 12 

HaHOTeXHOROrHH 

3 KBa311paBHOBeCHb1e MeTO.UbI 

cpopM11poaaH11H HaHocnoeBbIX 11 
8 6-7 4 6 6 17 

HaHOCTPYKTyp11poBaHHblX 

KOM00311Ul1M. 

<l>l1311KO-Xl1Ml14eCKl1e OCHOBbl 

npoueccoB n11TOrpacp1111 B 
8 8-9 4 6 6 12 

TeXHOROrHl1 M11Kp0- 11 

HaH03neKTPOHl1Kl1 

Bcero 3a I ceMecTp: 8 1-9 18 18 18 54 

Hllilw1He B L\HCLlHlln vt1-1 e Kn/KP - - - - - - -

lfroro no .lll1C~11n1rnHe 8 1-9 18 18 18 54 

TecTOBbie 

BOOpOCbl 

C11Tyau110HHb1e 

33.ll.3411 

UpaKTHKO

Op11eHT11pOB3HH 

oe 3a.uaH11e 

3cce 

C!JopMbl 
TeKyiuero 
KOHTJlOllH 

ycneeaeMOCTH, 
cpopMa 

npoMelJCYTO'lHOH 
aTTeCTallHH 

(no ceMecTpaM) 

peHTl1Hr-

KOHTpOnb .N'2 I 

peHrnHr-

KOHTpOnb .N'22 

3K3aMeH 36 '-1. 
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Co,!1;epmauue JieICQHOHHhIX JaHHTHH no ,!J;HCQHIIJIHHe 
Pa.3.n;err 1. BBe.n;emre B ocHOBbI HaHoTexHorrornif 

TeMa 1. Qerrn H 3a~aqn Kypca. Tpe60Ba11m1 K o6'heMy 3HaHHtt no ~HCUHIIJIHHe. CrrncoK 
peKOMeH.n;yeMOM mnepaTypbI. 

TeMa 2. BBe.n;emre B HaHoTexHorrornIO. 
TeMa 3. CoBpeMeHHbie MeTO.ZJ:bI HaH0TexHorronu1. 
TeMa 4. Opram1u:au:MoHHO-TexHorrornqec1<Me ocHOBbI npOH3BO.ZJ:CTBa m.n:errMif c 

MCnOJib30BaHMeM MHKpo - Ii HaHOTeXHOJIOrMM. 
Pa.3.n;en 2 CMcTeMHbIM no.n:xo.n: K npou:eccaM MHKpo- M HaHoTexHonorMif 
TeMa I. CMcTeMHruI Mo.n;errb TexHorrornqecKoro npou:ecca ( o6neKT, B03.n;eif cTBMe, npou:ecc). 

TeMa 2. Krraccnqnn<au1ur rrpoueccoB MHKpo - H HaHoTexHonornH: no <PmHKO-XMMMtiec1<0H: 
cyll(HOCTM (MeXaHMtieCKMM, TepMHtieCKMM, XMMMtieCKMM, KOpnycKyrr.si:pHO - noneBoif); no BH.ZJ:Y ' 
npou:ecca (HaHeceHHe, y.n:aneHMe, Mo.n;11qmu:HpoBaH11e). 

TeMa 3. KnaccmJm1<au:11.si: MHKpo - 11 HaHoTexHorrornif no xapaKTepy npoTeKaHH.H : 
npou:eccoB (TOTaJibHbIM, JIOKaJibHbIB, cerreKTMBHbIM, M36HpaTeJibHbIM, aHM30TponHbIM); ~o 

cnoco6y aKTMBaU:MM (Tenno, mnyqeHHe, none). · 
TeMa 4. BM.ZJ:bI TepMHtiecKoro M KopnycKyH.si:pHo - nytieBoro B03.n;eifcrn11.si: (pe3HCTHBHbIH, : 

rrytIHCTbIM Ii 

nytIKH). 
MH.ZJ:YKU:MOHHblH HarpeB, 3JieKTpOHHbie H Jia.3epHbie nytIKH, nrra.3Ma H HOHHbie • 

Pa.3.n;err 3. KBa.3HpaBHOBecHbie MeTO.ZJ:bl <l>opMHpOBaHM.H 
HaHOCTPYKTYPHPOBaHHbIX KOMn03MU:MH. 

TeMa 1. MorreKyn.si:pHo-rryqeBa.si: 3nHTaKcM.si:. fa.3o<l>a.3Ha.si: 3n11Ta1<c11.si:. 
TeMa 2. Jla.3epHa.si: a6rr.si:u:m1. 3orrb-rerrb TexHorrornH. 

HaHOCJIOHHbIX 

TeMa 3. MorreKyn.si:pHa.si: XHMHtiecKa.si: c6op1<a 113 ra.3oBoif <l>a.3bI. Morre1<yrr.si:pHoe 
HacnaMBaHHe H3 )KH.ZJ:KOH <l>a.3bl. 

Pa.3.n;err 4. <l>M3MKO-XHMMtieCKHe OCHOBbl npou:eccoB JIHTOrpa<t>1m B TeXHOJIOrMH MHI<po~ ii 
HaH03JieKTpOHHKM 

.c ' 

TeMa 1. Krracc11<l>111<au:1rn npou:eccoB JIHTorpa<l>1111. <l>M3HKOXMMMtiec1<11e ocHOBbI npou:ec9,a 
<l>oTOJIHTOrpa<l>HM. I 

TeMa 2. ITonytieHMe p11cyHKa HHTerpanbHOM cxeMbI MeTO.n;aMH <l>oTo-, peHTretrn- ' ;ii · 
3rre1<TpOHOJIMTOrpa<l>1111. HaHOJIMTOrpa<l>11.si:. 

Co;:i:epmauue Jia6opaTopuL1x 1anHTHH no ,!J;HCQHIIJIHHe 
TeMa 1. C11cTeMHruI Mo.n;errb TexHorror.E1tiec1<oro npou:ecca 
TeMa 2. MoneKyrr.si:pHo-nytieBa.si: 3nHTaKCH.si:. 
TeMa 3. fa.3o<l>a.3Ha.si: 3nHTaKCH.H. CyTb MeTo.n;a, o6rracTH npHMeHeHH.H. 
TeMa 4. Jla.3epHa.si: a6n.si:u:H.si:. CyTb Mem.n:a 11 B03MmKHOCTH. 
TeMa 5. 3oJib-reJib TexHorrornH. BH.ZJ:bI o6opy.n;oBaHM.H. 06rracTH npHMeHeHH.H. 
TeMa 6. MoneKyrr.si:pHa.si: XMMHtieCKruI c6opKa H3 ra.30BOM <l>a.3bl. 
TeMa 7. MoneKyrr.si:pHoe HacrraMBaHMe H3 )KH.ZJ:KOM <l>a.3bI. KaK npo11cxo.n;11T, onHcaHHe, r.n:e 

rrpHMeH.HeTC.H. 
TeMa 8. HaHOJIHTorpa<l>H.si:. On.EicaHH:e MeTo.n;a, BH.ZJ:.H ycrnHOBOK, o6nacTH rrpHMeHeHM.H. 

Co,!J;epmauue npaKTnqec1rnx pa6oT no ,!J;HCQHIIJIHHe 
TeMa 1. OrrHcaTb 3TaIIbI TexmrqecKoro rrpou:ecca (3a.n;aeTc.si: nperro.n;aBaTeneM). 
TeMa 2. CoBpeMeHHbie rrpe.n;cTaBrreHH.H o HaHOTexHorrorM.si:x. KaK rroH.HTHe HaHoTexHorrorMM 

H3MeHHJIOCb co BpeMeHeM. 
TeMa 3. I1poH3BO.ZJ:CTBO m.n:errHii c HCnOJib30BaHHeM HaHo H MHKpoTexHorrornH:. ITpHMeHeHne 

B OTpacrr.si:x npOMbIIIIJieHHOCTH. 
TeMa 4. Knaccn<l>H1<au;.E1.si: rrpou:eccoB MHKpo n HaHoTexHonornif. 
TeMa 5. TepMntiecKoe n 1<oprryc1<yrr.si:pHo BOJIHOBoe B03.ZJ:eiicTBHe. OrrncaHHe, o6rracTb 

rrpHMeHeHH.H. 
TeMa 6. MeTO.ZJ:bI ¢opMnpoBaHn.si: HaHOCTPYKPYTHpoBaHHbIX KOMn03HU:HH. KaKHe 

cyiu:ecTBYIOT M r.n:e npHMeH.HIOTC.H. 
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TeMa 7. MorreKyJrnpHa51 XHMHqecKa51 c6opKa H3 ra3osoi1 q>a3bI. 01mcaHHe npouecca, o6rracTh 

npHMeHeHH51. 
TeMa 8. MorreKyrr51pHoe Hacrra1rnaHHe H3 )KH.D:I<Oil: cpa3oI. OrrncaHHe rrpor~ecca, o6JiaCTh 

npHMeHemrn. 
TeMa 9. J11norpacp1:I5I. <I>ornm:1:TorpacpH5I. OnHcaHHe ycrnHOBOK, o6rracTH rrpl:IMeHeHH51 

MeTO.ll;OB. 
TeMa 10. HaHOJIHTorpacpH51. BH;:i:bI, ycrnHOBKH, o6rracTH npHMeHeHH51. 

5. OU:EHOqHbIE CPE):(CTBA ):(llil TEKYm;Ero KOHTPOllil 
YCIIEBAEMOCTH, IIPOMEJKYTOqHofi ATTECT AU:HH no HTOr AM OCBOEHH}[ 

):(HCU:HIIJIHHbl 
H yqEI>HO-METO):(HqECKOE OI>ECIIEqEHHE CAMOCTO}[TEJibHOH P AI>OTbJL. 

CTY):(EHTOB 
5.1. TeKym;Hii KOHTpOJih ycneBaeMOCTH 

BorrpocbI pell:nrnr-KOHTporr51 1 
1. XapaKTepHCTHKa ocHOBHbIX BHJl:OB HaHOMaTepttarros. 
2. MeTOJl:bI cospeMeHHOH HaHoTexHorromH. ITpHse,n:HTe npHMep rrpaKT1:Iqec1<0ro 

rrpHMeHeHl:I51 HaHOTeXHOJIOrl:IH. 
3. OnacHOCTH, CB513aHHbie c HaHOTexHorrorH51MH. 
4. OcHOBHbie TexHorrorHqecKHe :nanbI rrpoH3BO.D:CTBa H3;:i:errttll: c Hcnorrb30BaHl:IeM 

HaHOTeXHOJIOrHH. 
5. CHcTeMHa51 Mo;:i:errb TexHorrorHqecKoro rrpouecca. 
6. ITpoueccbI MHKpo - H HaHoTexHorromll: no cpH31:IKO-Xl:IMl:IqecKOH CYI.UHOCTH,: 

. " 
MexaHl:IqecKHH, TepMHqecKl:IH. 

7. ITpoueccb1 MHKpo - H HaHoTexHorrorttll: no cpH3HKO-XHMHqecKoll: cyr.uHocTH: XHMHqecKl:IH, 
KoprrycKyrr51pHo - norresoll:. 

8. ITpouecch1 MHKpo HaHOTeXHOJIOrHH 110 HaHeceHtte, y.n:arreHHe, 
MO,ll;l:IcpHUl:IpOBaHl:Ie. 

9. ToTarrbHbIH, rroI<arrbHbIH, cerreKTl:IBHbIH, l:I361:IpaTeJibHbIH H aHH30TponHbIH xapaim~pli 
npoTeKaHH51 rrpoueccos. 

10. ITpoueccb1 MHKpo - H HaHoTexHorrom:H no crroco6y aKTl:IBaUHl:I. 
Bonpocb1 peHTHHr-KOHTporr51 2 
1. qTo TaKoe MorreKyrr5IpHo-rryqesa51 ::inHTaKCH51? ITmochI l:I MHHYCbI. 
2. OrrHcaHHe MeTo,n:a MorreKyrr51pHo-rryqeso:H 3ITHTaKCHH. OnHcaHHe ycrnHOBKl:I. 
3. qTo TaKoe ra3ocpa3Ha51 3ITHTaKCH51? OrrHcaHHe Mern,n:a. 
4. 06rraCTl:I npHMeHeHH51 MOJieKyJI51pHo-rryqeso:H l:I ra30cpa3HOH 3nl:ITaKCl:Il:I. 
5. qTO TaKOe Jia3epHa51 a6JI51Ul:I51? 0111:IcaH1:Ie MeTo;:i:a, ero nJIIOCbl l:I MHHYCbI. 
6. TexHorromqecKH Ba:>KHbie napaMeTpbI Jia3epHoli a6JI51UHH. 
7. OrrncaHne 30Jib-reJib MeTop;a. 

8. 06rracTb npHMeHeHH51 30Jib-rerrb TexHorrorHli. ITrr10cb1 H MHHYCbI 30Jib-rerrb Mern;:i:a. 
9. qTo TaKoe MorreKyrr51pHo-xHMHqecKa51 c6opKa? OrrHcaHHe MeTo;:i:a. 
10. qTO MO)KHO rrorryqHTb rrpH noMOI.Ul:I MeTO,n:a MOJieKyrr51pHO-Xl:IMl:IqecKOH c6opKH7 
11. MorreKyrr51pHoe HacrrattsaHHe l:I3 )Kl:I.ll;KOH cpa3bI. OnHcaHHe MeTo;:i:a. 
11. ITpH KaKHX ycrroBH51X rrpHMeH51eTC51 MorreKyrr51pHoe HacrraHBaHHe H3 )Kl:I.D:KOH cpa3oI? 

. . : ii. 

. . , il.~ ... 

12. MO)KHQ JIM ynpaBJI51Tb HaHOCTPYKTYPHPOBaHl:IeM ser.uecTB l:I MaTepl:IaJIOB c ITOMOI.UbJO 
MorreKyrr51pHoro HacrraHBaHH51? KaK? 

13. 0TJil:Iql:Ie MOJieKyrr51pHO-Xl:IMH:qecKOH c6opKl:I OT MOJieKyrr51pHoro HacrraHBaHl:I51. 
Borrpocb1 peliTHHr-KOHTporr51 3 
1. qTo TaKoe JIHTorpacpH51? OrrHcaHHe Mern;:i:a. ITpoueccbI JIHTOrpacpHH. 
2. Texm-1Ka pa6oThI H TexHorrom51 rreqaTH. 
3. 06rraCTb npHMeHeHl:I51 Jil:ITOrpacpl:IH. 
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4. Onpeneneirne cpornrrHTorpaqnu1. Ee oco6eHHOCTH. ITornaroBhIH npouecc 
cpoTOJIHTorpacpHH . .ll:rr51 -qero HY)I<Ha. 

5. Orrpe,IJ,enemrn cpoTOJIHTorpaqnrn:, peHTreHorpacpHH, 3JieKTpoHorpacpHH. ITpHHUmrnarrhHhie 
OTJIHqH5J:. 

6. ITorryqeHHe pHCYHKa HHTerpanhHOH cxeMhI MeTO,UOM cpoTOJIHTOrpaqnn1. ITorryqeHHe 
pHCYHKa MHTerpanhHOH cxeMhI MeTO,UOM peHTreHorpacpHH. ITorry-qeHHe pHCYHKa HHTerpanhHOH 
cxeMhl MeTO,UOM :meKTpOHorpacpHH. 

7. Onpe.uerreHMe HaHOJIMTorpacpMH. 
8. ITpouecc HaHOJIMTOrpacpMM. 06rracTh npMMeHeHM51 HaHorrMrnrpaqmM. 
5.2. IlpoMe~yToqHaB arrecTaQHB no HTOraM OCBOeHM51 ,UMCll;HnJIHHhI (3K3aMeH). 
1. OcHOBHbie onepau;MM TexHonornqecKoro npou;ecca <l>oTOJIMTorpaqmM. 
2. 0nTM"lleCKa51 JIMTOrpa<l>M51 BhICOKOrO pa3perneHM51. 
3. PeHTreHOBCKa51 JIHTorpacp1rn:. 
4. 3rreKTpOHHO-rry-qeBa51 JIMTOrpacl>MH. 
5. MorreKyrr51pHo-rry"lleBa51 3nHTaKCM51. 
6. fa30cpa3Ha51 3nHTaKCM51. 
7. J1a3epHa51 a6JI51UH51. 
8. 30Jih-rerrh TeXHOJIOrHH. 
9. MorreKyrr51pHa51 XHMHqecKa51 c6opKa H3 ra30BOH cpa3hI. 
10. MoneKyrr51pHoe HacrraHBaHMe H3 )l<H,UKOH cpa3hI. 
11. KrraccHcpHKaUH51 npoueccoB MHKpo - M HaHoTexHorrorHH: no cpM3MKO-XMMHqecKoi1 

cyru;HOCTM (MexaHH"l!eCKHH, TepMMqecKHM, XHMH"lleCKHH, KopnycKyJI51pHO - IIOJieBOH). 
12. KrraccMcpHKaUM51 npou;eccoB MHKpo - H HaHoTexHorrornli no BM.UY IIpouecca (HaHecem1e, 

y.uaneHHe, MO.UH<l>MUHPOBaHHe ) . . .. .. 
. . .. I. 

13. KrraccMcpMKaUM51 MMKpo - M HaHoTexHorrornli no xapaKTepy npoTeKaHH51 npm~eccoB 
( TOTaJihHhIH, JIOKaJihHhIH, cerreKTMBHhIH, H36MpaTeJihHhIH, aHH30TponHbIH ). . . 

14. KrraccHcpHKaUM51 npou;eccoB MMKpo - M HaHoTexHonornli no cnoco6y aKTHBaUHH (Ten~o, 
H3Jiy-qeHMe, none). . 

15. BM.Ubl TepMHqecKoro M KopnycKyH51pHo - rry"lleBoro B03,nelicTBM51 (pe3MCTMBHbIH, 
rry"l!HCTbIH M MH.UYKUHOHHbIM HarpeB, 3JieKTpOHHbie H Jia3epHbie ny"l!KH, nJia3Ma M HOHHbie II~IKM). 

16. KrraccM<l>MKau;M5I npou;eccoB MMKpo - M HaHOTexHorrorHli no cnoco6y aKTMBaUMM. 
17. BM.Ubl TepMH"l!ecKoro H KopnycKyH51pHo - rryqeBoro B03,nelicTBH51 (pe3HCTHBHhI~, 

rryqHCThIH H MH.UYKUMOHHhIH HarpeB, 3JieKTpOHHbie H Jia3epHbie IIyqKH, nJia3Ma H HOHHhie IIy-qK':H:j~ 
18. KrraccHcpHKaUM51 IIpoueccoB JIHTorpacpHH. 
19. <l>M3MKOXHMHqeCKHe OCHOBbI npouecca cpoTOJIHTOrpacl>MM. 
20. HaHorrMTorpacpH51. 
5.3. CaMOCTOBTeJii.HaB pa6oTa o6yqarow.erocB. 
1. THnbI, OCHOBHbie xapaKTepHCTHKH no,n:JIO)l<eK M MX MapKMpOBKa. 
2. TexHorrorn51 MexaHMqecKoli o6pa6oTKM nonrro)l(eK. 
3. TexHorrorH51 XMMMqecKoli o6pa6oTKM no,n:JIO)I<eK. KMHeTHKa npou;ecca TpaBrreHH51. 
4. TepMOXHMHqecKoe M MOHHo-nrra3MeHHoe TpaBJieHHe KpeMHHeBbIX nrracTMH. 
5. ITorry"l!eHHe ,UM3JieKTpHqecKHX nrreHOK XHMMqecKMM OCa)l<,UeHHeM M3 ra30BOH cpa3bl. 
6. BaKyyM-TepMH"llecKoe H 3JieKTpOHHo-nyqeBoe McnapeHMe. 
7. KaTo,nHoe H MarHeTpOHHoe pacnbmeHMe. 
8. HoHHo-nrra3MeHHoe M nrra3MOXMMMqecKoe oca)l(,UeHMe. 
9. MoneKyrr51pHo-ny"lleBa51 3nHTaKCH51. TepMO.UHHaMHKa IIpou;ecca pocTa. 
10. f a30cpa3Ha51 3nHTaKCM51 KpeMHM51 . .ll:e<l>eKThI 3nMTaKCMaJibHbIX IIJieHOK. 
11. <l>ornpe3MCTbI M MX xapaKTepHCTHKH. 
12. <l>OTOIIIa6rroHhI H TeXHOJIOrM51 HX M3roTOBJieHM51. 
13. C6opKa M repMeTM3all;H51 MMKpo:meKTpOHHhIX ycTpolicTB. 
14. <l>M3HKO-TeXHOJIOrM"l!eCKHe H 3KOHOMHqecKHe orpaHHqeHM51 MHHHaTIOpM3aUHH H 

HHTerpau;HH. 

.!{ ) ., 

: ! 
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<l>OH.U ou:eHoqHbIX MaTep1rnJIOB (<!>OM) .umi: rrpoBe.uemrn: aTTeCTaU:IUi ypoBH~ 

ccpopMHpOBaHHOCTH KOMIIeTeHU:HM o6yqaIOIIJ:HXC.H no .UHCU:HIIJIHHe ocpopMJI.HeTC.H OT,UeJibHhIM 

,UOKyMeHTOM. 

6. yqEJ>HO-METO,Ll;IIqECKOE II IIH<l>OPMAIJ;IIOHHOE OI>ECilEqEHIIE 
,Ll;II Cl.J;IIIlJIIIHbl 

6.1. KHnroo6ecne .. eHHOCTh 
HauMe11oea11ue J111Teparypb1: aeTop, Ha1eaH11e, e111111111a111111, HJJlaTeJJbCTBO ro11 KHHf006ECnE4EHHO 

H3)13HllH CTb 
HaJrn•rne e 

3JleKTpOHllOM Ka'raJJore 

31iC 

0CHOBHaSI mnepaTypa 

1. Jies11uK11i1, A.A. Ilpoe1<T11posaH11e M111<poc11cTeM. IlporpaMMHhie cpe,D,cTBa 2010 https://e.lanbook.c0'. 11 ;; 

o6ecne4eHHH CATIP Y4e6Hoe noco611e I A.A. JleBHUKHH, TI.C. 
Map11ttyrn1<11H. - Kpacttosipc1<: C<l>Y, 2010. - 156 c. - ISBN 978-5-7638-
2111-6. 
2. Eapb1611H A.A. <l>H3HKO-TeXHOJIOf11'feCKHe OCHOBbl MaKpo-, MHI<po-, 11 
ttaH03Jie1<Tpott111<11 I A.A. Eapb1611tt, B.11. ToMHJIHH, BJ1. illanosanos. - M.: 
<l>l13MATJil1T, 2011; 

3. CseTJIH4Hhii1:, A. M. <l>OTOHHO-CTHMYJIHpOBaHHble TeXHOJIOfl14eC1<He 
npouecchI MHKpO- 11 HaHOTeXHOJIOrHH yqe6ttoe noco611e I A. M. 
CseTJIH4Hhii1:, 11. JI. )1(11rnes. - PocTOB-Ha-,[(oey, Tarattpor : l13AaTeJihCTBO 
I0:>1rnoro <l.JeAepaJibHOro yH11Bepc11Tern, 2017. - 104 c. - ISBN 978-5-9275-
2395-5. 
4. PbDI<OHKOB ,[(.11., ,[(311,D,311ryp11 3.JI., Jles11Ha B.B. HattoMaTep11anb1. 
Y4e6ttoe noco611e/ )J;.11. PbDKOHKOB, 3.JI. )];3H,A3Hfyp11, B.B. JleBHHa -
113,D,aTeJibCTBo: DHHOM. Jla6opaTOpHH 3HaH11i1, 2020. 

)J;onOJIHHTeJibHaSI JIHTepaTypa 
1. Hapai1:1<11H 0 . C. Bse,D,ett11e B M111<poc11cTeMHYIO Textt111<y: y4e6. noco611e/ 
0. C. Hapai1:1<11tt - M.: l13A-BO MfTY HM. H.3. EayMaHa, 2011. 
2. EBAOKHMOB A.A., BaJihAHep B.O., M11rn11Ha E.,[(. Ilony4eH11e 11 
11ccne,D,osatt11e ttattocTpy1<Typ. Jla6. npa1<T111<yM no ttattoTexttonornsiM. Y4e6. 
noco611e/ A.A. EBAOI<HMOB, B.O. BaJihAttep, E.,[(. M11rn11tta -113A - so: 
011HOM. Jla6opaTop11H3Hatt11H:,2014 

6.2. IIHTepHeT-pecypchl 

• http://www.lib.vsu.ru.ru/ 

• http://www.nanometer.ru/ 

• http://www.nanonewsnet.ru/ 

• http://thesaurus.rusnano.com/ 

m/book/6046 " 

2011 http://www.studentl 
ibrary.ru/book/ISB 
N9785922 l l 32 J 2.h 
tml 

2018 http://www.iprbook 
shop.ru/87516.htrril 

2020 http://www.iprbook. 
shop.ru/88484.html ·: 

2011 http://www. iprbook 
shop.ru/30927 .html 

2014 http:/ le. I ib. v lsu.ru/bi 
tstream/ 123456789/ 
1124/3/00537.pdf. 

I 
i . 

7. MATEPIIAJlbHO-TEXHIIqECKOE OI>ECTIEqEHIIE ,IJ:IICQIITIJllIHbl 
,n:115I peaJIH3au:irn: .uaHHOM .UMCU:MIIJIMHhI MMeIOTC5I CIIeU:MaJihHbie IIOMemeHM5I .UJI5I npoBe,UeHml 

3aH5ITHH JieKU:HOHHOfO TMIIa, 3amITMH npaKTMqecKoro/na6opaTOpHoro TMIIa, rpynnOBhIX ~ 

MH.UMBM.UYaJihHhIX KOHCYJihTaU:MH, TeKymero KOHTpOJI5I M npoMe)l<yToqHoH aTTeCTaUMM, a TaKn~e 
noMemeHM5I .UJI5I CaMOCT05ITeJibHOH pa60ThI. . l 

IlepeqeHh MCTIOJih3yeMoro o6opy.uoBaHM5I: 
1) BMxpeTOKOBhIH H3MepMTeJih 3JieKTponpoBO.UHOCTM MeTaJIJIOB B3-27HIJ/4-5 
2) MMKpoTBep.uoMep ITMT 
3) CTaU:HOHapHhIH TBep.uoMep no PoKBenny TH301 
4) TBep.uoMep ynhTpa3BYKOBOH (KOHTaKTHO-MMrre.uaHCHhIM) TKM-459M 
I1paKTHqecKMe/na6opaTOpHhie 3aH5ITM.H rrpoBO.U5ITC.H B na6opaTOpM5IX cpM3llKM M 

KOMIIhIOTepHbIX Knaccax rrpRKJia,UHOM MaTeMaTHKH MHCTHTYTa rrpHKJia,UHOH MaTeMaTHKM, 
cpM3MKM M HHcpopMaTMKH BnfY. 

IlepeqeHh HCIIOJih3yeMoro JIHU:eH3MOHHoro rrporpaMMHoro o6ecneqeHH5I: 
'i 

: .... .tz. 



GPSS World Student Version (свободно распространяемое);
MS Word;
MS PowerPoint;
MS Visual Studio.
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