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1. U:EJIM OCBOEHIDI ,LJ;M CU:MilJIMHhl 

1.(eJiblO OCBOeHIUI )l,11CUlU1Jil1Hhl «MaTep11anoBe)l,eH11e HaHOCTPYKTyp11poBaHHhIX 

MaTep11anoB» JIBmJeTCJI cpopM11posaH11e rrpe)l.CTaBJieH11H: o CTPYKType 11 csoH:crnax HaHoc11cTeM 11 

MaTep11aJIOB Ha 11X OCHOBe 11 0 rrpoueccax 11 5IBJieHl15IX, rrpoTeKaIOIIUIX B Hl1X rrpH pa3HhIX 811)],ax 

803)],ettcTBHH. 

3a)l.aqH: 

• H3yqeH11e oco6eHHOCTeH: aTOMHOH H 3JieKTpOHHOH cTpyKTyphI HaH0MaTep11anos; 

• 3HaKOMCTBO c Hl13KOpa3MepHhIMl1 cTpyKTypaM11, TexHonornJIMH rronyqemrn 

MaTep11aJIOB Ha HX OCHOBe; 

• rronyqeHHe 

HaHOMaTep11anoB. 

rrpe,n;cTaBJieHHH 0 COBpeMeHHhIX 

2. MECTO ,LJ;MCU:MilJIMHhl B CTPYKTYPE onon 

)l,HarHOCTHKH 

,[(11cu11rrJIHHa «MaTepHaJIOBe)l,eH11e HaHOCTPYKTypHpOBaHHhlX MaTepHaJIOB» OTHOCHTC51 K 

)l,HCUHIIJil1HaM o6JI3aTeJihHOH qacTH yqe6Horo IIJiaHa. 

3. IlJIAHMPYEMhIE PE3Y Jib TA Thi OJiYqEHMH no .LJ:MCU:MilJIMHE 
llJiaHHpyeMhie pe3yJihTaThl o6yqeHl151 ITO )l,11CU11IIJil1He, COOTHeCeHHbie c IIJiaHHpyeMhlMH 

pe3yJihTaTaMl1 OCBOeHH51 OllOll( ~) KOMIIeTeHUl15IMl1 11 11H)l,11KaTopaMl1 )l,OCTmKeHl151 KOMIIeTeHUl1H 
<l>opm1pyeMb1e IlJJa1111pyeMblC pelyJJbTaTbl o6Y'ICllllH no )lllCUltnJlllllC, B COOTBCTCTBllll c 
KOMneTe11u1111 llH)lllKaTOPOM )lOCTlllKCHllH KOMneTeHUllll Ha11Me11oea1111e 

(KOil, co11epma1111e M111111KaTop JlOCTlllKCllllH KOMneTeHUllll 
Pe1yJJbTaTb1 06Y'1e1111n no 1111cu11nm111e 

oue110•111oro cpe11cTea 
KOMneTe11u1111) (Koo, cooe1JJ1cam1e u11i>uKamopa 

onK-1. OnK- I. I. 3HaeT ocHOBHb1e 3HaeT 3aKOHbl 11 np11Hl.ll1nbl OP-1eTb1 no 

Cnoco6eH 3aKOHbl ecTeCTBeHHblX HayK, ecTeCTBeHHOHay'-!HblX 11a6opaTOp11b1M 

pernaTb Ja.D,a'-111 MeTO)J,bl MaTeMaTH'-!eCKOrO )J,11Cl.ll1nJJl1H, MeTO.D,bl p a6oTaM 

npocpecc110HaJJbH aHaJJ113a 11 MO.D,eJ111poBaHm1, MaTeMaT11'-leCKOro aHaJJl13a 11 
Ko11Tpo11bHb1e aonpocb1 

oi1 .ne.1neJ1bHOCT11 OCHOBHble 3aKOHbl 11 MeTO.D,bl MO.D,eJ111posaHl1Sf . 
K 11a6opaTOpHblM 

Ha OCHOBe o6mel1H)KeHepHblX )J,11Cl.ll1nJll1H. 
YMeeT: pa60TaM 

np11MeHeHl1$1 onK-1.2. YMeeT 11CnQJlb30BaTb 
• 11CTIOJlb30BaTb <p11311'-!eCKl1e 

ecTeCTBeHHOHay'-1 cp11311'-!eCKl1e 3aKOHbl 11 np11Hl.ll1nbl Ko11Tpo11bHb1e aonpocb1 

HblX 11 B CBOei1 npocpecc110HaJJbHOH 
3aKOHbl 11 np11Hl.ll1nbl B CBOei1 

K pei1T1rnr-K01-1Tpomo 11 

06me11H)KeHepHb1 .ne»TeJJbHOCTl1, npoBO)J,11Tb 
npocpecc110HaJJbHOH 

npoMe)l(yTO'-IHOH 

X 3HaHl1H, 3Kcnep11MeHTbl no orrpe.neJJeHHIO 
.neS1TeJ1bHOCT11; aTTeCTaUIHI 

MeTO.D,OB cp11311KO-Xl1M 11'-leCKl1X CBOHCTB 
• npOBO.D,11Tb 3KCnep11MeHTbl no 

MaTeMaTl1'-leCKOro HeopraHl1'-!eCKl1X 11 opraHH'-!eCKl1X 
onpe.neJJemuo cp11311Ko-

aHaJJ113a 11 semecTB, nposo.n11Tb 11JMepeH11e 
Xl1Ml1'-!eCKl1X CBOHCTB 

MO.D,eJ111poBaHl1$1 OCHOBHblX 3JJeKTp11'-1eCKl1X 
HeopraHl1'-!eCKl1X 11 

BeJ111'-!11H, onpe.neJJHb napaMeTpbl 
opraH11'-!ecK11x semecTB; 

11 xapaKTep11CTl1K 3JleKTp11'-1eCKl1X • npOBO)J,11Tb 113MepeH11e 

11 3JleKTpOHHblX ycTpOHCTB. OCHOBHblX 3JleKTp11'-1eCKl1X 

OCTK-1.3. BJJa.neeT BeJJH'-111H, onpe.neJJSITb 

MaTeMaTHLJeCKHM annapaTOM JUUi napaMeTpbl 11 xapaKTep11CTl1K 

on11caH11», aHaJJl13a, 3JleKTp114eCKl1X 11 3JleKTpOHHblX 

TeopeT11'-!ecKoro 11 ycTpoi1cTB; 

3KCnep11MeHTaJJbHOro • 11cnOJ1b30BaTb np11KJ1a.D,Hble 

11CCJle.D,OBaHl1$1 11 MO.D,eJ111poBaHl1H nporpaMMbl 11 cpe.ncTBa 

cp11311'-leCKl1X 11 Xl1Ml1'-leCKl1X aBTOMaTl1311pOBaHHOro 

Cl1CTeM, SIBJ1eH11i1 11 npoueccoB, npoeKrnposaH11» np11 perneH1111 

11cnOJ1b30BaHl1$1 B o6y'-!eHl111 11 11H)KeHepHblX 3a.D,a'-!. 

npocpecc110HaJJbHOH .D,eSITeJlbHOCTH 8JJa.neeT MaTeMaTl1'-!eCKl1M 

annapaTOM )J,JISI on11caHl1SI, 

aHaJJl13a, TeopeT114ecKoro 11 

3KCnep11MeHTaJJbHOro 

11CCJJeLlOBaHl1H 11 MOLleJ111poBaHl1H 

cp113114eCKl1X 11 Xl1MH'-leCKl1X 

Cl1CTeM, SIBJ1eH11i1 11 npoueccoB, 

11CTIOJlb30BaHl1$1 B o6y'-leHl111 11 
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npoc)>ecc110HarrhHOH 

.ne~neJJbHOCTl1. 

onK-7. OnK-7.J. 3HaeT npMKJlaJJ.Hbie 3Haer npMKJlaJJ.Hbie nporpaMMbI OT'ieTbl no 

Cnoco6eH nporpaMMbl 11 cpe.ncTBa 11 cpe.ucTBa na6oparnpHblM 

npoeKT11pOBaTb 11 aBTOMaTl1311pOBaHHOro aBTOMaTl1311pOBaHHOro pa6ornM 

conpoeo)l(.uaTh npoeKrnpoeaHMH, 11cnOJ1h3yeMhle npoeKTMpOBaHMH, MCnOJJb3yeMbie 
KoHTpOJJbHh1e sonpoch1 

np0113BOACTBO np11 peweHl111 11H)l(eHepHbIX 3a)J.a4. np11 peweHl111 11H)l(eHepHbIX 
K na6oparnpHblM 

TeXHWieCKl1X OTIK-7.2. YMeeT npoeKTMpoeaTb 3a.ual.f. pa60TaM 
o6beKTOB,Cl1CTeM 11 conpOBO)l(.ll,aTb np0113BO.ll,CTBO 

YMeeT npoeKT11poeaTb 11 
11 npoueccoe e TeXHl14eCKl1X o6beKTOB, Cl1CTeM 11 KoHTpOJJbHble sonpocb1 
06nacT11 npoueccoe. 

conpoBO)l(.ll,aTb np0113BO.UCTBO 
K pettTHHr-KOHTpomo H 

HaHOTeXHOJIOrHH onK-7.3. Bna.neeT MeTOA11KaM11 
TeXHl1l.feCKl1X o6beKTOB, Cl1CTeM 

npoMelKyTOl.fHOH 

M opraHM3aUMM pa60Tbl nepCOHaJJa, 
11 npoueccos. aTTeCTaUHl1 

I 

M11KpOCl1CTeMHOH co6mo,neHl1H TeXHOJIOrHl.feCKOH 11 Bna.ueeT MeTo.u11KaM11 

TeXHl1Kl1 Tpy.uoeoii .n11cu11nn11Hbl. opraH113au1111 pa60Tb1 

nepcoHarra, co6mo.uett11H 

TexHonornl.fecKott 11 Tpy.uoeoti 

A11CUl1nJJl1Hbl. 

TIK-2. Cnoco6eH TIK-2.1. 3HaeT ocHOBHbie c)>11311Ko- 3HaeT OCHOBHbie MeTO.ll,11Kl1 0T'!CTbl no 

npOBOA11Tb X11Ml1l.feCKl1e MO.ll,eJ111 B o6naCTl1 3KCnep11MeHTaJ!bHbIX na6opaTOpHbIM 

3Kcnep11MeHTaJ!b HaHOTeXHOJIOrHH 11 MCCJJe.uoeaHl1H Cl1HTe3a 11 pa6ornM 

Hble M11KpOCl1CTeMHOH TeXHI-IKl1, aHaJJl13a MaTep11aJJOB 11 
KoHTpOJJbHble Bonpocb1 

MCCJJe.ll,OBaHl1H no MeTO.UbI npoee,neH11H KOMnoHeHTOB HaHO- 11 
K JJa6opaTOpHblM 

Cl1HTe3y 11 3KCnep11MeHTOB 11 Ha6mo.ueHl1H, M11KpOCl1CTeMHOH TeXHMKl1. 
pa60TaM 

aHarrH3y cTpyKTypy, ceoticTea 11 
YMeeT nnaH11poeaTb 11 

MaTep11arroe 11 Ha3Hal.feH11e HaH0MaTep11arroe 11 
npOBO.ll,11Tb 11ccne.noeaHl1R no 

KoHTpOJJhHhle Bonpocb1 
KOMnOHeHTOB HaHOCTpyKTyp. K pettTHHr-KOHTpomo H 

HaHO- 11 TIK-2.2. YMeeT np11MeHHTb 
Cl1HTe3y 11 aHaJJl13Y MaTep11arroe 

npOMClKYTO'IHOH 
11 KOMnOHeHTOB HaHO- 11 

M11KpOCl1CTeMHOH MeTOAbI npoee.ueH11H aTTeCTaUHH 

TeXHl1Kl1 3KCnep11MeHTOB )l,JIH aHaJJl13a 
M11KpOCl1CTeMHOH TeXHl1Kl1. 

pa60Tbl 11 Cl1HTe3a Bna.neeT HaBbIKaM11 Bb16opa 

M11Kp03JleKTpOMexaHl14eCKl1X onT11MaJ1bHblX MeTO.UOB 

ycTpOHCTB, MaTep11arroe 11 MCCJJe,noeaHl1H MaTep11arroB 11 

KOMnOHeHTOB HaHO- M KOMnOHeHTOB HaHo- 11 

M11KpOCl1CTeMHOH TeXHl1KM. M11KpOCl1CTeMHOH TeXHl1Kl1. 

TIK-2.3. Bna.ueeT HaBhIKaM11 

npoee.ueHl1H 3KCnep11MeHTOB, 

Ha6mo.neHl1H 11 113MepeHl1H, 

aHarr113a MYJ1bTHcp11311'1ecK11x 

e3a11Mo.uei1cTB11i1, npoueccoe 11 

HBJleHl1H B o6naCTl1 

HaHOTeXHOJIOrHH 11 

Ml1KpOCl1CTeMHOH TeXHl1KM. 

TIK-4. Cnoco6eH TIK-4.1. 3HaeT ocHOBHbie MeTO.UbI 3HaeT 6a30BOe KOHTpOJJbHO- 0T'ICTbl no 

coeepweHCTBOBaT 113MepeHl1H napaMeTpOB 11 113Mep11TeJ1bHOe 06opy.uoeaH11e na6opaTopHblM 

b npoueccb1 Mo.u11c)>11Kau1111 CBOHCTB JlJIH MeTponor114ecKoro pa6ornM 

113MepeHl1H HaHOMaTep11arroB 11 HaHOCTPYKTyp, 06ecnel.feH11H 11ccne.noeaH11i1 11 
KoHTpOJibHbJe Bonpocb1 

napaMeTpoe 11 a TaK)l(e Ha3Hal.feH11e, ycTpOHCTBO npOMbIWJJeHHOro np0113BO.ll,CTBa 
K na6opaTop1-1b1M 

MO.U11c)>11Kau1111 11 np11HuMn ,neHCTBl1H HaHOMaTep11arroe 11 pa60TaM 
CBOHCTB 11cnoJ1b3yeMoro JlJIH 3Toro KOMnOHeHTOB. 

HaHOMaTep11aJJOB 06opy.uoeaH11H. 
YMeeT ocyiuecTBJJHTb 

KoHTpOJJbHble Bonpocb1 
11 HaHOCTpyKTYP TIK-4.2. YMeeT pa6oTaTb Ha K pettTHHr-KOHTpomo H 

113Mep11TeJ1bHOM 11 
.n11arHOCTl1KY Henona.noK 11 

npoMelKyTO'IHOH 

TeXHOJIOfHlfeCKOM o6opy .noeaHl111 
'IaCTl14HbIH peMOHT aTTeCTaUHH 

e cooTBeTcTB1111 c 11HCTPYKUl1HMl1 
113Mep11TeJ1bHOrO, 

no 3KCnnyaTau1111 11 TeXHl14eCKOH 
.n11arHOCTW1eCKOro, 

TeXHOJIOfl1l.feCKOfO 
AOKyMeHTau11ei1. 

06opy.uoeaH11H. TIK-4.3. Bna.ueeT HaBhIKaMM 

BHe.upeHl1ll 11 KOHTpOJJH Kal.feCTBa Bna.ueeT Haeb1KaM11 

HOBbIX MeTO.UOB 113MepeHl1ll MOHl1T0p11Hra 

napaMeTpOB 11 MO.Ul1cpMKau1111 .u11arHOCTW1eCKOro, 

CBOHCTB HaHOMaTep11arroe 11 TeXHOJIOfHl.feCKOfO 

HaHOCTpyKTyp. 06opy.uoeaH11H. 
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4. Oli'bEM II CTPYKTYP A ,ll,MCUIUIJIIIHhl 
Tpy.n:oeMKOCTh .n:Hcu;iurnHHhI cocrnBJrneT _2__ 3aqeTHhIX e,n:HHHU:, 180 qacos 

TeMaTuqec1rnii nJiaH 
lf>opMa o6yqemrn - oqttaH 

KottTaKTHaJI pa6orn 06y'!atOU1HXC~ 
«! c net1arorn'!eCKHM pa60THHKOM 
~ 

" " •;:i 

~ " ::< :s: :0 ., § ~ N2 Ha11Mett0Batt11e reM 11/11n11 pll3t1enoB/reM " ~ ~ :i: -" u :s: 
0. ~ n/n JlllCUHnnHHbl ::< § "' ., 0 

" i!l ~ '8 ~ s; !; u 
~ "' :s: gj 

i), !; 2 " ~ ~ 0. «! 

" ~ ~ 0. "' ~ 'B ::r: 0. 
~ i:: t:: ~ 

1 ATOMHaH H 3JleKTpoHHaH 
5 1-7 14 6 6 12 

cTpyKTYPhI rnep,ll,bIX Ten. 

2 HattocHcTeMbI H 
5 8-11 8 6 6 12 

HaHOMaTepHaJJbl. 

3 Csoi1crna HaHoMaTepHMOB. 5 12-18 14 6 6 12 

Bcero 3a 5 ceMecTp: 5 1-18 36 18 18 -
HMwme B ,ll,HCUHnJlHHe KTI/KP - - - - - -
11Toro no ,ll,HCU,HnJlHHe - - 36 18 18 -

CoAepmaHHe JieKQHOHHhIX 1anHTHii no AHCQHnJIHHe 

Pa1AeJI 1. AToMnaH H JJieKTpounaH CTPYKTYPhI TBepAhIX TeJI. 
1. ATOMHO-KpHCTammqecKoe CTpOeHHe TBep,n:bIX TeJI. 

2. 3oHHa.H cTpyKTypa H CTaTHCTHKa rrorryrrpoBO)l,HHKOB. 

<l>OpMbl 

~ TeKyU1ero KOHTpOn~ 
:i: ... ycneBaeMocrn, 
~ !':! qiopMa ~ '8 npoMell<yTO'IHOfl ~ ~ 
0 arrecTau1111 
::< (no ceMecmpaM) «! 
u 

27 PettrnHr-

KOHTPOJlb N2 1 

27 Pei1nrnr-

KOHTPOJlb N2 2 

27 
PettrnHr-

KOHTPOJlb N2 3 
81 3K3aMeH, 27 LJ. 

- -
81 3K3aMeH, 27 LJ . 

! 

~ 3. KBaHTOBO-pa3MepHbie 3cpcpeKTbl B HaHOCTPYKTypax. I1JIOTHOCTb COCTO.HHHH. 

4. ITorryrrposo.n:HHKOBhie HH3KOpa3MepHbie cTpyKTYPhI. 

5. 3rreKTpOHhI B rrepHO)l,HqecKHX cTpyKTypax. ErroxoscKHe BOJIHhI. 

6. .IJ:HcrrepcHOHHbie KpHBhie. 3oHhI EpHJIJII03Ha. 

7. Borrttosoif BeKTop. 3cpcpeKTHBHM Macca. 

Pa1AeJI 2. HauocHcTeMhI H ttanoMaTepHaJihI. 
1. KBa3HqacTHU:hI B HaHoMaTepHarrax. 

2. 3KCHTOHbI H 3KCHTOHHhie IIOJI.HpHTOHbI. 

3. feTepOCTPYKTYPbI H CBepxperneTKH. 

4. <I>oTOHHbie KpHCTaJIJihI. KsaHTOBbie MHKpope3oHaTOpbI. 

Pa1AeJI 3. CeoiicTBa uanoMaTepHaJIOB. 
1. Pacce.HHHe B HaHOCTPYKTypax. PerreescKoe pacce.HHHe. 

2. Pacce.HHHe Matt.n:errhlliTaMa-EpHJIJII03Ha. PaMaHoBcKoe pacce.HHHe. 

3. TerrrroBhie csoifcTBa KpHCTaJIJIHqecKoif perneTKH. Mo.n:errh 

B3aHMO)l,eHCTBH.H. 

4. CsepxrrpoBO)l,HMOCTh KpHCTaJIJIHqecKHX Terr. 

5. MarHHTHhie csoif cTBa KpHcTarrmrqecKHX MaTepHarros. 

6. HeJIHHeHHbie 3cpcpeKThI B HaHoMaTepHarrax. 

7. .IJ:ecpeKTbl B KpHCTaJIJiaX . .IJ:ecpeKTbl UloTTKH H <I>peHKeJI.H. 

CoAepmanHe npaKTnqecKHX 1anHTHH no AHCQHnJIHHe 

Pa1AeJI 1. AToMnaH H JJieKTpounaH CTPYKTYPhI TBepAhIX TeJI. 

cpOHOHHOro 

TeMa 1. 3rreMeHThI 30HHOH TeopHH. Co6cTBeHHa.H H rrpHMecHa.H rrpoBO)l,HMOCTh. 

TeMa 2. floKaJIH3au;mc 3JieKTpOHOB B rrpocTeilrnHx HaHOCTPYKTypax. Pa3Mepttoe 

KBaHTOBaHHe. 
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TeMa 3. Co6crneHHaH cpyHKUirn O.JJ:H03JieKTpOHHoro raMI:IJibTOHI:IaHa .JJ:JIH rronH c 
rrepI:IO.JJ:I:JqecKI:IM rroTeHUI:IaJIOM. OcUI:IJIJIHIJI:II:I Enoxa. 

Pa3AeJI 2. HaHocucTeMbl u HaHoMaTepuaJihl. 
TeMa 1. IToTeHUI:IaJibHbie 6apbepb1 I:I HMbI B HaHOCTPYKTypax. 
TeMa 2. f eTepocTpyKTYPbI I:I reTeporrepexo;:i:b1. 

Pa3)1.eJI 3. Ceoii:cTBa HaHoMaTepttaJIOB. 
TeMa 1. PacceHHI:Ie B HaHOCTpyKTypax. PacqeT rrapaMeTpoB pacceHHI:IH. 
TeMa 2. HenI:IHeiiHbie 3cpcpeKTbI B HaHOMaTepI:Ianax. 
TeMa 3. feHepaUI:IH BTopoii rapMOHI:IKH H ycnoBI:Ie cPa30Boro CHHxpoHH3Ma 

TeMa 4 . .D:ecl>eKTbI B HaHOCTPYKTYPMPOBaHHhIX MaTepmurnx. 

Co.uepmaHHe Jia6opaTopHbIX 3aHHTHH no )J.HCUHDJIHHe 

TeMa 1. OcHOBbI 30H.JJ:OBoii cKaHI:Ipyroiueii MI:IKpocKorrI:II:I ( 4 qaca). 
TeMa 2. PacTpoBM 3JieKTpOHHaH MHKpocKorrI:IH ( 4 qaca). 
TeMa 3. CrreKTpocKorrI:JqecKI:Ie MeTO.JJ:bI aHaJII:I3a HaHoMaTepI:IanoB (O)l<e, H;:i:epHbIH · 
MarHI:ITHbIH pe3oHaHc, Mecc6ay3p) ( 4 qaca). 
TeMa 4. PeHTreHO.JJ:I:IcppaKUI:IOHHbie MeTO.JJ:bI I:ICcne;:i:oBaHI:IH CTPYKTYPbI HaHoMaTepI:IaJIOB (4 · 
qaca). 

TeMa 5. Pa6orn c Me)l(.JJ:yHapo.JJ:HbIMH 6aHKaMH cTpyKTYPHbIX ;:i:aHHbIX (2 qaca). 

5. Ol(EHQqHhIE CPE,IJ;CTBA ,lJ;llil TEKYIIJ;Ero KOHTPO.IDI YCilEBAEMOCTM, 
IlPOMEJKYTQqHQH ATTECTA[(MM no MTOr AM OCBOEHIDI ,lJ;MCI.J;MilJIMHbl 
M yqEIJHO-METQ,lJ;wqEcKOE OliECnEqEHME CAMOCTOJITEJibHOH p AliOTbl 

CTY,IJ;EHTOB 

5.1. TeKym;ttii: KOHTpOJih ycneeaeMOCTH 

IlpHMepHhlH CDHCOK BODpOCOB K peHTHHr-KOHTpomo .NH 
1. 30HHM TeopI:IH rrpOBO.JJ:I:IMOCTI:I. 
2. ,[(oHopHbie I:I aKuerrrnpHbie rronyrrpoBO.JJ:HI:IKI:I. 
3. KBaHTOBO-pa3MepHbie 3cl>cl>eKTbI B HaHocTpyKTypax. 
4. f1JIOTHOCTb COCTOHHI:IH. 

5. HI:I3KOpa3MepHbie CTPYKTYPbI. 
6. ,[(I:IcrrepcI:IOHHbie ypaBHeHI:IH I:I KpI:IBbie. 
7. TeopeMa Enoxa. 
8. 3oHbI EpI:IJIJII03Ha. 
9. BonHoBoii BeKTOp. 3cl>cl>eKTI:IBHaH Macca. 

IIpuMepHLIH cnucoK BonpocoB K penTHHr-KOHTpoJiro .M!2 
1. KBa3I:IqacTHUbI B HaHOMaTepI:Ianax. 
2. 3KCI:ITOHbI, TpI:IOHbI I:1 3KCI:ITOHHbie ITOJIHpI:ITOHbl. 
3. IToTeHUI:IaJibHbie 6apbepb1. TyHHeJibHbIH 3cpcpeKT I:I Ha;:i:6apbepHoe oTpa)KeHI:Ie. 
4. feTepOCTPYKTYPbI I:I reTeporrepeXO.JJ:bI. 
5. CBepxperneTKI:I 
6. <l>oTOHHbie KpI:ICTaJIJibl. 
7. MHKpope3oHaTOpbI. 
8. 30H.JJ:OBaH CKaHI:IP)'lOIUaH MI:IKpOCKOITHH. 

IlpHMepHbIH CUHCOK BODpOCOB K peHTHHr-KOHTpomo .NB 
1. PacceHHI:Ie B HaHoMaTepI:Ianax. 

2. TerrnoBbie cBoiicrna HaHOCTPYKTYP· <l>oHOHHaH Mo;:i:enb. 
3. CBepxrrpoBO.JJ:HMOCTb. ])03e-KOH.JJ:eHcaT. 
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4. HemrneiiHbie 3cpcpeKTbI B HaHocTpyKTypnpoaaHHbIX MaTepnanax. 
5. feHepaum1 BTOpoii rapMOHHKH H ycrrOBHe cpa30BOro CHHXpOHH3Ma. 

6. MarnMTHbie 3cpcpeKTbI B HaHoMaTepManax. 
7. ,lJ;ecpeKTbl B HaHOCTPYKTypnpoBaHHbIX MaTepnarrax. 
8. CneKTparrbHbie MeTOJJ:bI nccrre.n:oaaHmL 
9. PeHTreHo.n;ncppaKU:HOHHbie MeTO.n;bI nccrre.n:oaaHHSI. 

5.2. IIpoMemyTo~rnaH arrecTaQHH no HToraM ocaoeHHSI .n:ncu;HnrrHHbI 

31naMeHaQHOHHble BOilpOChl 
1. 3oHHilll Teopnsi: npoBOJJ:HMOCTH. Co6cTBeHHbie H npnMeCHbie norrynpoao.n;HHKH. 
2. Pa3MepHbie 3cpcpeKTbI B HaHocTpyKTypax. ITnoTHOCTb cocTOSIHHii. HH3KOpa3MepHbie 

CTPYKTYPbI. 
3. 3rreKTpoH B none c nepno.n;nqecKHM rroTeHunarroM. TeopeMa Erroxa. 
4. ,[(ncnepcnoHHbie KpHBbie. 3oHbI EpHITJII03Ha. 3cpcpeKTHBHilll Macca. 
5. KBa3HqacTHIJ;bI B HaHoMaTepHarrax. 
6. 3KCHTOHHbie nOJISipHTOHbI H TeXHOJIOrHH Ha HX OCHOBe. 
7. feTepocTpyKTYPbI c KBaHTOBbIMH SIMaMH H CBepxperneTKH. 
8. <l>OTOHHbie KpHCTaJIJlbI. 
9. PerreeacKoe paccesi:HHe. Paccesi:HHe MaH.n;errbIIITaMa-EpHITJII03Ha. 
10. PaMaHOBCKoe pacccesi:HHe. Paccesi:HHe Mn. 
11. <l>oHOHHaSI Mo.n;errb TeIIJIOBbIX Korre6aHHH. 
12. Caepxnpoao.n;HMOCTb MaTepHarroB. E03e-KoH.n;eHcau;nsi:. 
13. MarHHTHbie caoiicTBa HaHOMaTepnarroa. 
14. HerrnHeiiHhie 3cpcpeKTbI B HaHoMaTepHarrax. 
15. ,D;ecpeKTbI B HaHOCTPYKTypnpoBaHHbIX MaTepHarrax. 
16. 30HJJ:OBaSI CKaHHpyromasi: MHKpOCKOnHSI. 
17. PacTpoaasi: 3JieKTpOHHasi: MHKpocKonHsi: .n:rrsi: .n:narHOCTHKH HaHoMaTepnarroa. 
18. CneKTpocKonnqecKHe MeTOJJ:bI aHarrH3a HaHOMaTepnarroB. 
19. PeHTreHo.n;ncppaKU:HOHHbie MeTOJJ:bI nccrre.n;oaaHHSI CTPYKTYPbI HaHOMaTepHarroa. 

5.3. CaMOCTOHTeJihHaH pa6oTa o6yqarow,erocH. 
CaMOCTOSITerrbHasi: pa6orn o6yqaromnxcsi: no .n;HCU:HIIJIHHe «MaTepnarroae.n;eHHe 

HaHOCTPYKTYPHPOBaHHbIX MaTepHarrOB» BKJIIOqaeT B ce6si: crre.n;yromne BHJJ:bl .n:esi:TeJlbHOCTH: 
1) npopa6oTKy yqe6Horo MaTepHarra no KOHcneKTaM rreKuHH:, yqe6Holi H HaycrnoH: 

rrHTepaType; 
2) no.n;roTOBKY K npaKTHqecKHM H rra6opaTOpHbIM 3aHSITHSIM; 
3) no.n;roTOBKY no BCeM BHJJ:aM KOHTpOJibHbIX MeponpHSITHH, B TOM qncrre K TeKymeMy 

KOHTporrro 3HaHHH H npoMe:>KyToqHOH arrecTaI.J;HH. 

<l>OHJJ: ou;eHoqHbIX MaTepHarrOB (<l>OM) .n:rrsi: npoae.n;eHHSI arreCTaIJ;HH ypOBHSI 
ccpopMHpOBaHHOCTH KOMneTeHIJ;HH o6yqaromnxcsi: no JJ:HCIJ;HnJIHHe ocpopMrrSieTCSI OT.n;errbHbIM 
.n;oKyMeHTOM. 

6. yqEJ>HO-METO,Il;WIECKOE ll IIH<l>OPMAn110HHOE OI>ECJIEqEHIIE 
,n;11 cn11nJI11HhI 

6.1. Km1roo6ecneqeuuocTh 

ro11 
KHHr006ECnE'-IEHHOCTh 

HaHMCHOB8HHe JJHTeparypbl: aeTop, HR3BRHHe, BHll H311RHHll, H3/IRTeJJbCTBO 
H311RHHll HaJJH'IHe e JJJeirrpomioM 

K8TRJJOre 31iC 

0CHOBHaH nwTepaTypa 

1. ApaKen11H C.M., KyqepwK A.O., CTpoKowes B.r., Pay B.r., 2017 http://www.student! ibrary. r 
Ceprees A.r. Bse)J.ettwe B <!>eMTOHatto<!>oTOHHKy: cbVHJJ.aMeHTanhHhie u/book/ISBN9785987048 I , .. 
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OCHOBbl H m13epHbie MeTO.D.bl yrrpaBJUleMoro rrony'leHHH H 
.D.HarHOCTHKH HaHOCTPYKTypttpoBaHHbIX MaTepttanoB: yqe6Hoe 
rroco6tte. M.: noroc. 

2. )J;oHCKHX C.A,. CeMttHa B.H., EenoKoHosa C.C. OcHOBbI 2018 
cospeMeHHoro MaTepttanose.11.eHttH: TeCThI. Caparns: Ai1 Titt 3p 
Me.11.11a. 

)J;orronHttTenbHaH nttTepaTypa 
1. Bentt'IKO A.A., MeT0.11.hI ttccne.11.osaHttH MttKpwneKTpOHHhIX 11 2014 
HaHo:rneKTpOHHhIX MaTep11anos 11 CTPYKTYP : yqe6. rroco611e. 
Hosoc11611pcK: l13JJ,-BO HfTY. 
2. <I>ttnHMoHoBa H.H., KonhlJ,OB. E.E. MeT0.11.hI ttccne.11.osaHttH 2013 
MttKpo:rneKTpOHHhIX 11 HaH03neKTpOHHhIX MaTepttanos 11 CTPYKTYP· 
CKaHttpyioman 30H.D.OBan MttKpocKorrHH. lfacTb I: yqe6Hoe rroco611e. 
Hosoc11611pcK: l13.D.-BO HfTY. 
3. Bentt'IKO A.A., <I>ttnHMoHoBa H.H. MeT0.11.hI 11ccne.11.osaHttH 2014 
MttKpo3neKTpOHHbIX 11 HaHo3neKTpOHHhIX MaTepttanos 11 CTPYKTYP· 
lfacTb II: yqe6Hoe rroco6tte. Hosoc11611pcK: 113.D.-BO HfTY. 

6.2. Ilepuo;:urqecKue 03;:1.auuH 

1. PoccHiicKHe HaHoTexHonornH (HayqHo-TeXHHqecKHii )KypHan). 
https://sciencej oumals.ru/j oumal/nano/ 

22.html 

http://www. iprbookshop. ru 
/71573.html 

http://www.studentlibrary.r 
u/book/ISBN97857782253 
43.html 
http://www.iprbookshop.ru 

/45104.html 

http://www.iprbookshop.ru 
/45105 .html 

.. 

2. HaHOCHCTeMbI: cpH3HKa, XHMmr, MaTeMaTHKa (HayqHo-TeXHHqecKHii :>KypHan). 
http ://nanoj oumal .ifmo .ru 
3. HaHOMH,n;ycTpmr (HayqHo-TeXHHqecKHii :>KypHan). 

https://www.nanoindustry.su/ 

6.3. IIuTepneT-pecypchI 

' 

1. KpHCTannorpacpHqecKa51 H KpHcTannoxHMHqecKa51 6a3a ,n;aHHbIX ,n;n51 MHHepanoB ii-I 
HX CTPYKTYPHhIX aHanoroB «Ml1HKPHCT»// Pe:>KHM 
http://database.iem.ac.ru/mincryst/rus/ 

2. KeM6pH,n;:>KCHKii 6aHK CTPYKTYPHhIX ,n;aHHb1x// Pe)I<HM 
http://webcsd.ccdc.cam.ac.uk/client log in.php?first attempt=l 

7. MATEPIIAJihHO-TEXHIIqEcKOE Ol>ECnEqEHIIE ,[(IIClt;IIIlJIIIHhl 

,lJ;n51 peanmaUHH ,n;aHHOR ,n;HCUHIInHHbl HMeIOTC51 crreuHanbHbie IIOMern:eHH51 ,n;mr 

rrpoBe,n;eHH51 3aH51THR neKUHOHHOro THIIa, 3aH51THR rrpaKTHqecKoro/na6opaTOpHoro THrra, 
rpyrrrrOBbIX H HH,n;HBH,n;yanbHbIX KOHcynhTaUHR, TeKyrn:ero KOHTpOn51 H rrpoMe)I<YTOqHoii 

arreCTaUHH, a TaK)l(e IIOMern:eHH51 ,n;n51 caMOCT051TenhHOR pa60TbI. IlpaKTHqecI<He/na6opaTOpHb~e 
pa60Tbl rrpOBO,n;51TC51 B 106-3, 107-3, 105-3. 

IlepeqeHh Hcrronh3yeMoro o6opy,n;oBaHH51: 
1) ITopoIIII<OBbIH ,n;HcppaI<TOMeTp D8 ADVANCE. 
2) AHanH3aTop a30Ta H KHcnopo,n;a B MeTannax H crrnaBax METABAK-AK 
3) 3oH,n;oBa51 CTaHUH51 I1HTerpa-SpectaUprightmax. 
4) PeHTreHOBCKHii ,n;HcppaKTOMeTp SAXESS. 

5) CKaHMPYIO:W:a51 30H,n;OBM na6oparnpH51 NtegraAura. 

IlepeqeHb Hcrronh3yeMoro nHUeH3HOHHoro rrporpaMMHoro o6ecrreqeHH51: MS Word, MS 
Excel, Matlab. 
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