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:QEJllI OCBOEHII51,ll;IIC:QIIl1JllIHhl 

QeJihlO OCBOeHJUI )J.11CI.U1IlmrnhI «MeTO)J.hl attarrl13a 11 KOHTpOJI51 HaHOCTPYKTyp11poBaHHhIX 

MaTep11arroB 11 Cl1CTeM» 51BJI51eTC51 cpopM11pOBaHJre 3HaHl1H 06 OCHOBHhIX MeTO)J.aX orrpe)J.eJieHl151 

xapaKTep11CTl1K HaHOMaTepHaJIOB, 11X 3JieMeHTHOro 11 cpa30Boro COCTaBa, a TaK)I<e o6rraCT51X 

rrp11MeHeHl15I Ka>K)J.Oro MeTO)J.a. 

3a)J.aq11: 

• 3HaKOMCTBO c TeopeT11qecKHMl1 OCHOBaMl1 COBpeMeHHhIX cpe)J.CTB )J.11arHOCTl1Kl1 

HaHOCTPYKTyp11poBaHHhlX MaTep11arroB; 

• rrorryqett11e rrpaKT11qecI<11x ttaBhII<OB rrp11 pa6oTe Ha COBpeMeHHhIX 

.rUiarnocnrqecKHX KOMrrrreKcax, a TaK>Ke 11HTeprrpernum1 rrorryqeHHhIX )J.aHHhix. 

1. MECTO ,ll;IIC:QIIl1JIIIHhl B CTPYKTYPE 011011 
,[(11cu11rrrr11Ha «MeTO)J.hl aHaJil13a 11 KOHTpOJI51 HaHOCTpyKTyp11poBaHHhIX MaTep11arrOB 11 

Cl1CTeM» OTHOCl1TC51 K o6513aTeJihHOH qacnr yqe6ttoro rrnatta. 

3. 11JIAHIIPYEMhIE PE3YJihTAThl OJiYqEHII51110 ,ll;IIC:QII11JllIHE 
ITrratt11pyeMhie pe3yrrhTaThI 06yqett115I no )J.11cu11rrrr11tte, cooTtteceHHhie c rrrratt11pyeMhIM11 

pe3yJihTaTaMl1 OCBOeHl151 Qf1Qf1 (KOMITeTeHU1151Ml1 11 11H)J.11KaTOpaMl1 )J.OCTl1>KeHl151 KOMlleTeHU11H) 

<l>OpM11pyCMblC 
IlJ1a1111pyCMblC pC3YJlbTHTbl o6y'ICllllll no /lllCUllHJlllllC, B COOTBCTCTBHll c 

1111/lllKHTOPOM llOCTlllKCllllH KOMnCTCllUllll 
KOMnCTCHUllll 

l1111111KaTop /IOCTlllKCll llH 

I 

Ha11Mc11ona1111e 

(KOii, co11eplKa1111e oue110•111oro cpe11cTna 

KOMnCTCllUltH) 
KOMnCTCllUllll PC3YJlbTaTbl 06y•1e1111a no 1111cu11nJ11tllC 

(KOO, cooepJJCUlllle 11/IOllK(lfflOP(l 

YK-1. Cnoco6eH YK-1.1. 3HaeT np11Hu11nb1 3HaeT np11Hu11nb1 c6opa, Kypcosasi pa6oTa 

ocyiuecTBJJHTb c6opa, oT6opa 11 0606iueH11si oT6opa 11 0606iueH11si 

nOl1CK, Kp11Tl14eCKl1H 11Hcj>OpMaU1111. l1Hcj>OpMau1111,Heo6xon11MOH 

aHaJJl13 11 Cl1HTe3 YK-1 .2 . YMeeT coornoc11Tb MS! aHaJJl13a xapaKTep11CTl1K 

11Hcj>OpMaU1111, pa3HOponHble SIBJJeHl1SI 11 HaHOCTPYKTyp11posaHHblX 

np11MeHHTb Cl1CTeMaTH311pOBaTb 11X B MaTep11anoB 11 CHCTeM . 

c11cTeMHbIH nonxon paMKax 1136paHHbIX s11nos 
YMeeT COOTHOCl1Tb 

MS! peweHl1SI npocj>ecCHOHaJJbHOH 
pa3HOponHble SIBJleHl1SI 11 

nocTasJJeHHbIX Janay nesiTeJlbHOCTl1. 

YK-1.3. BnaneeT HaBbIKaM11 
Cl1CTeMaTl1311posaTb l1X np11 

Hay4HOro no11cKa 11 
aHaJJl13e xapaKTep11CTl1K 

npaKTl14eCKOH pa60Tbl c 
HaHOCTPYKTyp11posaHHblX 

11Hcj>opMaUHOHHblMl1 
MaTep11anos 11 Cl1CTeM. 

11CT04Hl1KaM11; MeTonaMl1 BnaneeT HaBbIKaM11 HayYHoro 

np11HSITl1SI peweHl1H. no11cKa 11 npaKTH4eCKOH 

pa60Tbl c 11Hcj>OpMaU110HHbJMl1 

11CT04Hl1KaM11;MeTonaM11 

npl1HSITl1SI peweHl1H. 

YK-4. Cnoco6eH YK-4.1 . 3HaeT 1111TepaTypttyio 3HaeT Jll1TepaTypHylO cj>opMy 11 Kypcosasi pa6oTa 

ocyiuecTBJJHTb cj>opMy rocynapcrneHHoro cj>yHKU110HaJJbHbJe CTHJ111 

nenosyio HJbJKa, ocHOBbJ ycTHOH 11 pyccKoro Sl3b1Ka, OCHOBbl 

KOMMYHl1Kaumo B nl1CbMeHHOH KOMMYHl1Kau1111 Ha ycTHOH 11 n11cbMeHHoi1 

ycrnotl 11 11HOCTpaHHOM Sl3b!Ke, KOMMYHl1Kau1111 Ha 

nl1CbMeHHOH cj>opMax cpyHKUl10HaJJbHbJe CTHJ111 11HOCTpaHHblX Sl3bIKax. 

Ha rocynapcrneHHOM ponHoro HJbJKa, Tpe6osaH11si K 
YMeeT Bb!pa:>KaTb CBOl1 MbICJ111 

HJbIKe Pocc11HcKOH neJJOBOH KOMMYHl1Kau1111. 

<I>enepau1111 11 YK-4.2. YMeeT Bb1pa:>KaTb cso11 
Ha pyccKOM 11 11HOCTpaHHOM 

11HOCTpaHHOM(blX) Mb!CJ111 Ha rocynapCTBeHHOM, 
Sl3bIKe B c11Tyau1111 neJJOBOH 

H3b1Ke(ax) ponHOM 11 11HOCTpaHHOM Sl3b1Ke 
KOMMYHl1KaUl111. 

B C11Tyau1111 neJJOBOH BnaneeT: 

KOMMYHl1KaU1111. • Hasb1KaM11 nenosoro 
YK-4.3 . BnaneeT HaBbIKaM11 o6iueHHSI Ha 

COCTaBJJeHl1SI TeKCTOB Ha rocynapcrneHHOM H3bJKe P<I>; 

rocynapcrneHHOM 11 ponHoM • Hasb1KaM11 nepesona 
HJb1Kax, onbJT nepesona 
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TeKCTOB c 11HOCTpaHHOro H3bIKa npocpecC110HaJlbHblX TeKCTOB c 

Ha pOJlHOH, onhlT o6meHl1H Ha 11HOCTpaHHoro Ha 

rocynapCTBeHHOM 11 rocy.napcrneHHhitt H3hIK P<I>; 
11HOCrpaHHOM H3hIKaX. • onbITOM ny6nwrnoro 

BbICTynneHl1H, npeJlCTaBJJeHl1H 

MaTep11aJIOB no 3a}laHHOH 

TeMe Ha pyccKOM H3bIKe; 

• OnblTOM COCTaBJJeHmI 

TeKCTOB pa3HblX 

cpyHKU110HaJJbHblX CTHJlett Ha 

pyCCKOM H3bIKe; 

• HaBbIKaMl1 11cnOJJb30BaHl1H 

11HCTpyMeHTOB 

aBTOMaTl1311pOBaHHOro 

nepeBona. 

YK-6. Cnoco6eH YK-6.1. 3HaeT ocHOBHhie 3HaeT: KoHTpOJJbHbie 

ynpaBJJHTb CBOl1M np11Hu11nbl caMOBOCnl1TaHl1H 11 • OCHOBHbie TeH}leHU1111 BonpOCbl K 

BpeMeHeM, caM006pa30BaHl1H, 11CXOJlH 113 pa3Bl1Tl1H MeTOJlOB aHaJil13a 11 pettrnHr-KOHTpOJJIO 

BbICTpa11BaTb 11 Tpe6oBaHl1H pblHKa Tpyna. KOHTpOJJH HaHOMaTep11aJ10B; 11 npoMe)l(yTOLJHOH 

peaJI 1130 B bIBaTb YK-6.2. YMeeT 3cpcpeKrnBHo • OCHOBHble 11CT04Hl1Kl1 arrecrnu1111 

TpaeKTOp1110 nnaH11poBaTb 11 11HcpopMau1111 11 cnoco6b1 
caMOpa3Bl1Tl1H Ha KOHTpOJJ11pOBaTb co6crneHHOe np1106peTeHl1H 3HaHl1H 11 OneTbI no 

OCHOBe np11HU11nOB BpeMsi; 11CnOJJb30BaTb MeTOJlbl HaBblKOB B o6JJaCTl1 aHaJil13a 11 na6opaTOpHbIM 

o6pa30BaH11H B caMoperynsiu1111, caMopa3B11T11si, KOHTpOJJH HaHOMaTep11aJIOB. 
pa60TaM 

TelJeH11e BCett )1(113H11 caMoo6y4eH11si. 
KypcoBasi pa6orn YK-6 .3. BnaneeT cnoco6aM11 YMeeT: 

ynpaBJJeHl1H CBOett • cpopMyn11posaTb uen11 

n03HaBaTeJJbHOH }leHTeJlbHOCTblO npocpecc110HaJibHOro 

11 ynoBJJernopeH11si pa3Bl1Tl1H B o6JJaCTl1 aHaJil13a 

o6pa30BaTeJJbHbIX 11HTepecoB 11 11 KOHTpOJJH HaHOMaTep11aJIOB; 

noTpe6HOCTett. • pa60TaTb C pa3JJl14HblMl1 

11CT04Hl1KaMl1 l1HCpopMau1111 

np1106peTeHl1H HOBbIX 3HaHl1H 

11 HaBblKOB B o6JJaCTl1 aHaJJ113a 

11 KOHTpOJJH HaHOMaTep11aJIOB. 

BnaneeT: 

• HaBbIKaMl1 nJJaH11poBaHl1H 

pa6o4ero BpeMeH11 11 BpeMeH11 

Ha caMopa3B11T11e; 

• HaBbIKaMl1 

caMOCTOHTeJJbHOro 

np1106peTeHl1H HOBblX 3HaHl1H 

11 HaBblKOB. 

OilK-3 . Cnoco6eH OilK-3 . 1. 3HaeT np11Hu11nb1 3HaeT: 0TYeTbI no 

npOBOJll1Tb opraH113au1111 11 npoBeneH11si • np11ttu11nb1 opraHHJau1111 11 Jia6opaTOpHblM 

113MepeHl1H 11 3KCnep11MeHTaJlbHblX npoBeneH11si pa6ornM 

Ha6m-0.AeH1111, l1CCJ1e,AOBaH11A,ocHOBhl 3 KCnep11MeHTaJlbHblX 
KoHTpOJ1bHb1e 

o6pa6aTbIBaTb 11 perpecc110HHoro aHaJil13a, l1CCJle}lOBaH11tt; 
BOnpOCbl K 

npeJlCTaBJJHTb CTaTl1CTl14eCKl1e MeTOJlbl, • OCHOBbl perpeCCl10HHOro na6oparnp1-1b1M 
3KCnep11MeHTaJlbHbie MeTOJlbl Cl1CTeMHOro aHaJil13a. aHaJil13a. pa6ornM 
naHHb1e OilK-3.2. YMeeT cocTaBJJHTb 

cxeMhI JlJJH npoBe}leH11si 
YMeeT: 

KoHTpOJibHbie 

3KCnep11MeHTaJlbHblX • COCTaBJJHTb cxeMbl JlJJH BOnpOCbl K peHnlHr-

11CCJle}lOBaHl1H, o6pa6aTbJBaTb, npoBeneH11si KOHTpOillO 11 

aHaJil1311pOBaTb, npencTaBJJHTb 3KCnep11MeHTaJlbHblX npOMelKyTO'IHOH 

11 ocpopMJJHTb pe3yJJhTaTbl l1CCJle}lOBaH11tt ; arrecrnu1111 

3KCnep11MeHTaJlbHblX • o6pa6aTbIBaTb, 

11CCJle}lOBaHl1H. aHaJil1311pOBaTb, npencTaBJJHTb 

OilK-3.3. BnaneeT HaBhIKaM11 11 ocpopMJJHTb pe3yJJhTaTbI 

BbinOJJHeHl1H 113MepeHl1H, 3KCnep11MeHTaJlbHblX 

o6pa60TKl1 }laHHblX 11CCJleJlOBaHl1H. 

113Mep11TeJJbHblX tta6JJIO}leHl1H, BnaneeT: 

3 



oueHKl1 norpewHocTeH, • HaBhIKaM11 BhinOJ!HeHl1H 

MeTO,UaM11 11 cpe.ucTBaMl1 113MepeH11H 11 o6pa60TKl1 

11JMepeH11», nosepK11 11 .uaHHhIX 113Mep11TeJ1hHblX 

KOHTpOJIH c 11cnOJ1h30Bam1eM Ha6n10.ueH11i1; 

11HcpOpMau110HHhIX Cl1CTeM, • MeTO)].aM11 aHanl13a 11 

MeTO,UaMl1 aHaJll13a 11 KOHTpOJJH KOHTpOJJH 

HaHOCTPYKTyp11posaHHhIX HaHOCTPYKTyp11poBaHHhIX 

MaTep11anoB 11 Cl1CTeM. MaTep11anoB 11 Cl1CTeM. 

OnK-5. Cnoco6eH OnK-5.1. 3HaeT nepe4eHh 3HaeT: 0T'!eTbI no 

np11Hl1MaTh 06opy.uosaH11» Ha npo113so.ucTse • nepe4eHh 06opy.uosaH11H, 11a6opaTOpHbIM 

o60CHOBaHHhie 11 B na6oparnp1111, 06ecne411sa10mero pa60TaM 

TeXHl14eCKl1e 06ecne411sa10mero 6eJonaetty10 6e3onacHy10 pa6oTy np11 
KottTpOJJbHbie 

peweHHH B pa6oTy np11 npOH3BO.ll.CTBe 11 attanHJe 11 KOHTpone BonpOCbl K 
npocpecc11ottanhHOH 11CCJle,UOBaHl111 MaTep11aJJOB 11 HaH0MaTep11anos; 11a6opaTOpHbIM 
.ue»TeJlhHOCTl1, KOMnOHeHTOB HaHO- 11 • OCHOBbl HaHo6e3onacHOCTl1 . pa60TaM 
BhJ611paTh M11KpOCl1CTeMHOH TeXHl1Kl1, 

YMeeT ouett11saTh no 
3cpcpeKTl1BHble 11 OCHOBbl HaHo6e3onacHOCTl1. KottTpOJ1bHb1e 

6e3onacHh1e onK-5 .2. YMeeT oueHl1BaTh no 
Kp11Tep11HM 3cp~>eKTl1BHOCTl1 11 BOnpochl K peHTl1Iff-

TeXHl14eCKl1e Kp11Tep11HM 3cpcpeKTHBHOCTl1 11 
6e3onaCHOCTl1 TeXHl14eCKl1e KOHTpomo 11 

cpe.ucTBa 11 6e3onacHOCTl1 TeXHl14eCKl1e 
peweH11» .IJ.JJ» aHaJ1113a 11 npoMe)J(yTOLJHOH 

TeXHOJlOfl111 peweHl1H no TeXHOJlOfl111 11 
KOHTPOJIH arrecrnu1111 

np11MeHeH1110 MaTep11anos 11 
HaHOCTPYKTyp11posaHHblX 

KOMnOHeHTOB Hatto- 11 
MaTep11anOB 11 Cl1CTeM. 

M11KpOCl1CTeMHOH TeXHl1Kl1. Bna.ueeT Mern.uaM11attan113a11 
onK-5.3. Bna.ueeT MeTO,UaMl1 KOHTPOJIH 
attan113a 11 KOHTpon» HaHOCTPYKTyp11poBaHHhlX 
HaHOCTPYKTyp11poBaHHhlX MaTep11anoB 11 Cl1CTeM. 
MaTep11anoB 11 Cl1CTeM . 

OnK-7. Cnoco6eH OCTK-7. I . 3HaeT np11KJ!a.ll.Hhle 3HaeT np11KJ1a.UHh1e 0T'leTbI no 

npoeKT11pOBaTh 11 nporpaMMhJ 11 cpe.ucTBa nporpaMMhJ 11 cpe.ucTBa 11a6oparnpttbIM 

conpoBO)!(.llaTh aBTOMaTl1311pOBaHHOro aBTOMaTl1311pOBaHHOro pa60TaM 

np0113BO.llCTBO npoeKrnposaH11H, npoeKT11pOBaHl1H, 
KottTpOJ1bHb1e 

TeXHl14eCKl1X 11cnoJ1hJyeMh1e np11 peweH1111 11cnoJ1h3yeMhJe np11 peweH1111 
BonpoCbI K 

o6beKTOB,Cl1CTeM 11 11H)!(eHepHhIX 3a,Ua4 . 11H)!(eHepHhJX 3a.Ua4. 11a6oparnpttbIM 
npoueccos B o6nacrn onK-7.2. YMeeT 

YMeeT npoeKrnposaTh 11 pa60TaM 
HaHOTeXHOJlOrHH 11 npoeKT11pOBaTh 11 

M11KpOCl1CTeMHOH conpoBO)!(,UaTh np0113BO,UCTBO 
conpoBO)!(.llaTh npouecchJ 

KottTpOJJbHbie 

TeXHl1Kl1 TeXHl11.feCKl1X o6beKTOB, Cl1CTeM 
aHan113a 11 KOHTpon» 

BOnpOCbl K pellrnHr-

11 npoueccos. 
HaHOMaTep11anOB. KOHTpomo 11 

onK-7.3. Bna.ueeT MeTO.lll1KaMl1 Bna.ueeT MeTo.u11KaM11 npoMe)J(yTO'lHOH 

opraH11Jau1111 pa6oTbI oprattHJau1111 pa6oThI 
arrecTau1111 

nepcoHana, co6n10.uett11H nepcottana, co6n10.uett11» 

Texttonorn4ecKoH 11 Tpy.uosoli Texttonorn4ecKoH 11 Tpy.uosott 

.u11cu11nn 11 HhJ. .u11cu11nn 11 HhJ. 

nK-2. Cnoco6eH CTK-2. J. 3HaeT OCHOBHhle 3ttaeT OCHOBHhle MeTO.lll1Kl1 0T'!eTbI no 

npOBO.lll1Tb cp11311KO-Xl1Ml1LJeCKl1e MO,UeJ111 B 3Kcnep11MeHTaJJbHblX 11a6oparopttbIM 

3 KCnep11MeHTaJJhHbJe o6naCTl1 HaHOTeXHOJlOrHH 11 11CCJle,UOBaHl1H Cl1HTe3a 11 pa60TaM 

11CCJle,UOBaHl1H no M11KpOCl1CTeMHOH TeXHl1Kl1, aHan113a MaTep11anos 11 
KottTpOJ1bHb1e 

Cl1HTe3y 11 aHaJJl13Y MeTO.llhI npose.ueH11» KOMnOHeHTOB HaHO- 11 

3KCnep11MeHTOB 11 Ha6J110,UeHl1H, M11KpOCl1CTeMHOH TeXHl1Kl1. 
BOnpOCbl K 

MaTep11anos 11 11a6oparnpttbIM 
KOMnOHeHTOB HaHO- cTpyKTypy, csolicTBa 11 

YMeeT nnaH11posaTh 11 pa6ornM 
11 M11KpOCl1CTeMHOH Ha3Ha4eH11e HaHOMaTep11anoB 11 

TeXHl1Kl1 HaHOCTpyKTyp. 
npOBO.lll1Tb 11CCJle,UOBaHl1H no 

KottTponbHbie 

nK-2 .2. YMeeT np11MeHHTb 
Cl1HTe3y 11 aHaJll13Y 

BOnpOCbl K peHTl1Hf-

MeTO.llhI npose.ueH11» 
MaTep11aJJOB 11 KOMnOHeHTOB KOHTpomo 11 

3KCnep11MeHTOB .llJlH aHaJll13a 
HaHO- 11 M11KpOCl1CTeMHOH npoMe)J(yTO'lHOH 

pa60Tbl 11 Cl1HTe3a 
TeXHl1Kl1. arrecrnu1111 

M11Kp03JleKTpOMexaHl14eCKl1X Bna.ueeT HaBh1KaM11 Bb16opa 

ycTpOHCTB, MaTep11anOB 11 onTHMaJJhHblX MeTO,UOB 

KOMnOHeHTOB HaHO- 11 HCCJle,UOBaHHH MaTep11anoB 11 

M11KpOCHCTeMHOH TeXHHKl1. KOMnOHeHTOBHaH0-11 

CTK-2.3. 8Jla)leeT HaBblKaMH M11KpOCl1CTeMHOH TeXHHKl1. 

npose.ueHHH 3KCnep11MeHTOB, 
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Ha6mo.neHHH H H3MepeHHH, 

amlJJH3a MYJlbT11<jJ113114ecK11x 

B3aHM01lei1crn11i1, npoueccos 11 

l1BJleHHH B o6nacrn 

HaHOTeXHOJlOrHH H 

MHKPOCHCTeMHOH TeXHHKH. 

nK-4. Cnoco6eH nK-4.1. 3ttaeT OCHOBHble 3ttaeT 6a30BOe KOHTpOllbHO- OneTbI no 

cosepweHcTsosaTb MeT0.1lbl H3MepeHHH 113Mep11TeJlbHOe 06opy1lOBaH11e na6opaTOpHbIM 

pa60TaM npoueccb1 napaMeTpOB H M01lHQJHKauHH .II.JUI MeTp0110rH4eCKOro 

H3MepeHHH CBOHCTB HaHOMaTep11anos H o6ecne4eHHll HCCJle.1lOBaHHH 

napaMeTpOB H HaHOCTPYKTyp, a TaK')l(e HaHOMaTep11anos 11 

M0.1lHQJHKaUHH Ha3Hat1ett11e, ycTpOHCTBO H KOMnOHeHTOB. 

CBOHCTB npHHuHn netiCTBHll 
YMeeT ocyw.ecTBJlllTb 

HaH0MaTep11anos 11 11cno11b3yeMoro .1lflll :noro 

HaHOCTpyKTyp o6opy.nosaHHJI. 
.1lHarHOCTHKY Henona.noK H 

nK-4.2. YMeeT pa60TaTb Ha 
4aCTl14HblH peMOHT 

H3MepHTeJlbHOM H 
H3MepHTeJlbHOro, 

TeXHOJ10rH4eCKOM 
.1lHarHOCTH4eCKOro, 

o6opy.nosaHHH B COOTBeTCTBHH 
TeXHOJ10rH4eCKOro 

c HHCTPYKUHllMH no 
o6opy.nosaHHll. 

3KCnnyaTaUHH H TeXHH4eCKOH Bna.neeT HaBbIKaMH 

.noKyMeHTau11ei1. MOHHTOpHHra 

nK-4.3. Bna.neeT HaBbIKaMH .n11arHOCTH4eCKoro, 

BHe.npeHHll H KOHTpOJlll TeXHOJ10rH4eCKOro 

Ka4eCTBa HOBblX MeT0.1lOB o6opy.nosaHHll . 

H3MepeHHll napaMeTpOB H 

M0.1lHcjrnKaUHH CBOHCTB 

HaH0MaTep11anos 11 

HaHOCTpyKTyp. 

4. Oli'hEM II CTPYKTYPA ,l.(IICI(IIIlJllIHhl 

Tpy.noeMKOCTb .n11cu11nJIHHhI cocrnBmieT _Q_ 3a'IeTHbIX e.nttHHU, 216 qacoB 

TeMaTuqecKuii nJiau 
cj>opMa o6yqeuuH - oquaH 

KoHTaKTHaH pa6orn 06y1rn10m11xcH 

"' c ne.narorn'leCK11M pa6on111KOM 
~ 

"' "' >;:, 

~ "' N~ Ha11MeH0BaH11e TeM 11/111111 pa:i.ne11os/TeM 
::;; :s: :;; Cl ~ "' "' :i: 

"' 15 "' u :s: u 0. :;; 
., 

n/n .ll11CU11nl1 11Hbl ::;; 

"' 
:s: "' ~ f- ~ "' Cl 

"' ::l ,. 
~?:; !:: u e: "' :s: "' '8 ~ "' !;; 0. "' 
i'l-"' Cl 

c:: '8 0. i( ~ 
"' "' 

., 
<:!Cl :r:: 0. "' .:::.. "' c: c:: "' 

JvleTOJJ.h1onpeJJ.enett11l1 

I .D,11cnepcttocr11 Marep11anos 11 5 1-12 14 14 28 42 
nosepXHOCTHblX CBOHCTB. 

Jv1eTOJl.bI onpeJJ.eneH11l1 

2 :meMeHTHoro 11 cpa3osoro 5 13-18 4 4 8 12 
COCTaBa HaHOMaTep11anoB 

Bcero 3a 5 ceMecrp: 5 1- 18 18 18 36 54 

l-laJ1w11-1e B .n,1-1c u,1-1n11 1-1He Kil/KP 5 1-18 - - - -

Hroro no .D,11cu11n1111He 5 1-18 18 18 36 54 

CoJJ.epmauue JieKUHOHHhIX 1aHHTHH no JJ.HCUHDJIHHe 

KoHTpOIIhHhle 

eonpocb1 K 

na6opaTOpHhlM 

pa60TaM 

KOHTpOIIbHhlC 

eonpocb1 K pei:lnrnr-

KOHTpomo H 

npOMClKYTO'lHOH 

arreCTaUHH 

WOpMbl 
~ TeKymero KOHTpOJlH 
:i: 

"' ycnesaeMOCTH, 
~ ~ cjiopMa 
"' '8 ~ ~ npoMell<YTO'IHOH 

aTiecrnu1111 0 
::;; (no ce1>1ecmpaJ.1) "' u 

Pei1r11Hr-

KOHTpOJlb N2 I, 
58 

Pei1nrnr-

KOHTPOJlb N2 2 

Pei1T11Hr-
59 

KOHTponh N2 3 

117 3K3aMeH, 27 4. 

KP 
Kypcosal1 

pa6ora 

I I 7 3K3aMeH, 27 4. 

Pa1JJ.eJI 1. MeTO)l,hI onpe.neJieHH51 .n11cnepcHOCTH MaTepttaJIOB 11 noBepxHOCTHbIX CBOHCTB. 

1.1. KJiaccmp11KaUH5I HaHoMaTepttaJIOB no pa3MepaM 11 cBoH:crnaM. ConocTaBJiett11e 

CBOHCTBaM MaTepHaJIOB MeTO)l,bl HCCJie)l,OBamrn H KOHTpOJI51. 
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1.2. MeTO.IJ:hI orrpe.z:i:errem1e .IJ:MCrrepcHocTM MaTepManoB: MeTO.IJ: ra.3011pom1I(aeMocTM~ 

cTaTMt.J:eCKMe M .IJ:MHaMMt.J:ecKMe a.z:i:co6pI(MOHHh1e MeTO.IJ:hI. CBeTOBhie MMKpocKOIThI, pacTpOBhie 

OIITHqecKHe MHKpOCKOIIbl (POM). 
1.3. PacTpoBaH 3JieKTpOHHaH MMKpocKOIIMH. I1pMHI(Mrr pa6oThI. CxeMa B3aHMo.neH:cTBIUI 

ocHOBHhIX 3rreMeHTOB. Pa.3pemaIOm;aH crroco6HocTh. BrrmrnMe perroecpa H 3JieMeHTHOro cocrnBa 

MaTepMana Ha rrorryt.J:aeMhie .naHHhie. CTepeoMeTpHt.IeCKMe M3MepeHMH. 

1.4. 30H)l;OBa51 MMKpOCKOITMH: aTOMHO-CMJIOBa51 MMKpOCKOIIM51, CKaHMpyIOm;a51 TYHHeJibHa51 

MMKpocKorrM51, 3JieKTpo-CMJIOBa51 MMKpocKOIIMH. I1pMHI(MIT pa6on1. CxeMa B3aHMo.neif cTBH51 

ocHOBHhIX 3JieMeHTOB. Pa.3pema10m;a51 crroco6HocTh. , 

1.5. MeTO.IJ:hI .IJ:HcppaKI(MH peHTreHOBCKMX rrYt.J:eH: M HeiiTpoHoB, .IJ:MHaMMt.J:ecKoe pacce51HHe ; 

CBeTa. 

Pa3AeJI 2. MeTO.IJ:hI orrpe.z:i:erreHmI 3JieMeHTHOro M cpa.3oBoro cocTaBa HaHoMaTepHanoB. ,·::·. 

2.1. MeTO.IJ:hI orrpe.nerreHM51 3JieMeHTHOro cocTaBa: XHMMt.J:eCKHe M cpH3WieCKl-J~~ 1 

fpaBMMeTpMt.IeCKMif M TMTpHMeTpHt.IeCKMH aHanM3. CrreKTpanoHhie MeTO.IJ:hI: aTOMHO-

a6cop6I(HOHHhIH, peHTreHocrreKTpanhHhIH, Macc-crreKTpanhHbIH. 

2.2. MeTO.IJ:hI aHanM3a cpa.3oBoro cocTaBa: MeTO.IJ:hI peHTreHOBCKoif, 3JieKTpOHHoif H 

HeH:TpOHHOH .IJ:McppaKI(MM. 

CoAepmattue rrpaKTnqec1rnx JaHHTHii rro AHCUHIIJIHHe 

TeMa 1. HHTerpanoHhie xapaKTepMCTMKH orrpe.z:i:erreHHH .IJ:MCrrepcHOCTM MaTepHanoB. , 

TeMa 2. ITpoCBet.J:MBaIOm;M 3JieKTpOHHaH MMKpocKorrMx M MMKpocKOITM51 Bo1co1<orb ~ 
pa.3pemeHMX 

TeMa 3. HHcppaKpacHaH crreKTpocKorrM51. . .. 
TeMa 4. Orrpe.nerreHMe XMMMt.J:ecKoro cocrnBa aTOMH0-3MMCCMOHHhIM crreKTpanoH~JM 

\ . 

MeTO)l;OM 110 aTOMHhIM crreKTpaM Bem;ecTBa 

TeMa 5. XMMMt.J:eCKMe MeTO.IJ:hI orrpe.nerreHMX 3JieMeHTHoro cocrnBa HaHoMaTepHanoB 

TeMa 6. ,Zl;McppaKI(MOHHhie Mern.z:i:o1: peHTreHOBCKM, HeifTpOHHM, 3rreKTPOHHas1. 

CoAepmattue Jia6opaTOpHhlX 33HHTHH IIO AHCUHIIJIHHe 

TeMa 1. 03HaKOMJieHMe c rrpMHI(MITaMM pa6oThI orrTMt.J:ecKoro MMKpocKorra. Orrpe.z:i:erreHHe : 

)l;HCrrepCHOCTM rropOllIKOBhIX MaTepManOB 

TeMa 2. 03HaKoMrreHMe c rrpMHI(MrraMH pa6oThI pacTpoBoro 3rreKTpOHHoro MMKpocKOIIfl . 

Ha rrpMMepe rrpM6opa Quanta 200 3D. l13yt.J:eHMe OCHOBHhIX orrepaI(MH B rrporpaMMe yrrpaBrremrn : 

rrpM6opoM. 

TeMa 3. 113yt.J:eHHe MHcpopMaTMBHOCTM CMmana HCTMHHO BTOpH'IHhIX M yrrpyr~ ; 

oTpa)l(eHHhIX 3rreKTpOHOB B P3M H3o6pa)l(eHH5I:X. 

TeMa 4. 03HaKoMrreHMe c rrpHHI(MIIaMM pa6oThI aTOMHO-CMJIOBoro MMKpocKorra Ha . 

rrpHMepe rrpM6opa Ntegra Aura. 113yt.J:eHMe ocHOBHhIX orrepaI(Mif B rrporpaMMe yrrpaBrremrn · 
rrpM6opoM Nova. PeanM3aI(M51 KOHTaKTHoro M rrpepoIBMCTO-KOHTaKTHoro pe)KMMOB ; 

CKaHMpOBaHM51 

TeMa 5. ITorryt.J:eHMe BOJihT-aMrrepHhIX xapaKTepMCTMK MaTepManoB MeTO.IJ:OM CTM 

TeMa 6. Hccrre.noBaHMe rrpMrroBepxHoCTHhIX cBoifcTB (3rre1<TpMt.Iec1<Mx, MarHHTHhIX) rrpfi , 

IIOMOI.UM ACM. 

TeMa 7. Orrpe.z:i:erreHMe .IJ:HCrrepcHOCTM t.J:aCTMI( KOJIJIOM.IJ:HOro pacrnopa Mern.z:i:oM: 

.IJ:MHaMMt.J:ecKoro paccexHM51 CBern Ha rrpM6ope Horiba. .i. 

TeMa 8. 113yt.J:eHMe M3MeHeHMe orrTMt.J:eCKMX cBoifcTB HaHOMaTepManoB B 3aBHCMMOCTH OT 

pa.3Mepa t.J:aCTMI( crreKTpanbHhIMM MeTO)l;aMH. \, 

TeMa 9. ITpaKTMt.J:ecKHe HaBhIKM pa6oThI Ha rrpM6ope ManoyrnoBoro peHTreH0Bc1<oro ; 
paccesrnm1. 

TeMa 10. Pa6orn c MMpOBhIMM 6aHKaMM CTPYKTYPHhIX .[(aHHhIX (MHHKPHCT, Mercury) 
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IlpuMepuble TeMbl KypcOBblX pa60T 

1. M1mpocKornu1 naTepaJibHbIX CHJI. 

2. Ilpo6ono,l].roTOBKa o6pa3D;OB )].JUI HCCJie,l].oBaHH.sI MeTO,ll.OM pacTpOBOH 3JieI<TpOHHOH . 

MHKpOCKOITHeH. 

3. Hccne,ll.oBaHHe ,ll.H3JieKTpHqecKHX H 6HorrornqecKHX o6oeKTOB MeTO,ll.OM P3M. 

4. Onpe,ll.enemi:e napaMeTpos KpHCTaJIJIHqecKoii perneTKH semecTBa Ha ocHose ,n:aHHbIX 

peTreHorpaMM. 

5. Onpe,ll.eJieHHe XHMHqecKoro COCTaBa semecTBa Ha OCHOBe ,l].aHHbIX peHTreHorpaMM. 

6. Onpe,ll.enemi:e THITOB ,ll.ecpeKTOB cTpyKTYPhI KpHCTaJIJIHqecKHX Terr npH noMOIUH 

,ll.HcppaKTOCKOna. 

7. MeTO,ll.bI orrpe.n:eneHH51 KHHeTHqecKHX napaMeTpoB rronyrrposo,n:HHKOB. 

8. CospeMeHHbie MeTO,ll.bI H cpe,n:cTBa O)l(e-MHKpocKonHH. 

9. BTopHqHM HOHHM Macc-crreKTpOCKOITH51. 

10. AHaJIHTHqecKHe MeTO,ll.bl HCCJie,ll.OBaHH51 HaHOMaTepHaJIOB, OCHOBaHHbie H~ 
. ·· .H 

rrpHMeHeHHH CHHXpOTpOHHOfO H3JiyqeHH51. 

5. O:QEHQqHbIE CPE,[(CTBA ,[(JUI TEKYIIJ,Ero KOHTPOJUI YCIIEBAEMOCTII, 
IIPOME)KYTQqHQH ATTECTAQIIII no lITOr AM OCBOEHIDI ,[(lIC:QlIIIJIIIHbl II 

yqEJiHO-METO,[(JiqECKOE OliECIIEqEHIIE CAMOCTOJITEJlbHOH P AliOTbl 
CTY,[(EHTOB 

5.1. TeKyrn;uH: KOHTpOJih ycneBaeMocTu 

IlpuMepHbIH CilHCOK BOilpOCOB K peHTHHr-KOHTpomo .NH 
1. CxeMa OilTHqecKoro MHKpOCKOrra H OCHOBHbie rrapaMeTpbI. 

2. KaK cpopMHpyeTc51 30H.ll. B P3M? 

3. KaK BbirJI51,ll.HT crreKTp BTOpHqHbIX 3JieKTpottos? 

4. KaK cpopMHpyeTC51 KOHTpacT H306pa)l<eHH51 B HCTHHHO BTOpHqHbIX 3JieKTpOHax? 

5. Orrpe.n:errHTb ,n:HcppaKU:HOHHbIX rrpe.n:en P3M. 

6. lleM onpe,ll.eJI51eTc51 pa3pewa10ma51 crroco6HocTb P3M? 

IlpuMepHLIH CilHCOK BOilpOCOB K peHTHHr-KOHTpomo .M!2 
1. ITpHHU:HIT pa6oTbI CTM. TyHHeJibHbIH TOK. 

2. CHnosoe B3aHMo,n:elicTBHe 30H,n:-o6pa3eu; B ACM. 

3. OrrTHqecKM cHcTeMa perHCTpau;HH OTKJIOHeHH51 30H,ll.a. 

4. MHKpocKOITH51 naTepaJibHbIX CHJI. 

5. Pa3pernaIOIUM crroco6HocTb ACM B KOHTaKTHOM pe)l(HMe. 

6. MeTo,n cpa3osoro KOHTpacrn. 

IlpuMepHblH CilHCOK BOilpOCOB K peHTHHr-KOHTpomo .NB 
1. XHMHqecKHH MeTO,ll. orrpe.neneHH51 3JieMeHTHOfO COCTaBa. 

2. <l>H3HqecKHH MeTO,ll. orrpe.nerreHH51 3JieMeHTHOfO COCTaBa. 

3. f paBHMeTpHqecKHH MeTO,n:. 

4. THTpHMeTpHqecKHli MeTO,n. 

5. ATOMHO-a,n:cop6u;HoHHbIH MeTO,n:. 

6. PeHTreHocneKTpaJibHbIH MeTo,n. 

7. Macc-crreKTpoMeTpH51. 

5.2. IlpoMe:>KyTo~rnaH arrecTaIJ,UH no HTOraM OCBOeHHH ~HCU.HilJIHHhl 

IlpHMepHhIH nepe'leHh BOilpOCOB K 3K3aMeuy 

1. <l>opMHpOBaHHe H306pa)l(eHH51 B pacTpOBOM 3JieKTpOHHOM MHKpOCKOITe. 
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2. <l>opMHpOBami:e mo6pa)KeHmI B aTOMHO-CHJlOBOM MHKpOCK011e. 

3. 011TH'!eCKa5l MHKpOCK011H5l 11pH aHa.rrme H KOHTporre HaHOCTPYKTYPHPOBaHHbIX MaTepHaJIOB. 

4. Orrpe.n:enemie ,n:McrrepcttocTM no ,n:MHaMHqecKoMy pacce51HHIO cneTa. 
5. MmpopMaTHBHOCTb BTOpH'IHbIX ::irreKTpoHoB. 

6. MmpopMaTHBHOCTb y11pyro oTpmI<eHHbIX ::irreKTpOHOB. 

7. MeTO.D:bI aHa.rrma pac11pe,n:erreHH5l HaHo'!aCTHII rro pa3MepaM 

8. KrraccmpHKaIIH5l c11eKTpoMeTpHH. 

9. IlpHHIIHII H cpe,n:cTBa MeTO,n:a Ma.rroyrrroBoro pacce5IHH5l. 

10. I1pHHIIHl1 H cpe,n:cTBa 3MHCCHOHHOro c11eKTpaJibHOro aHaJIM3a 

11. MeTO.D:bI Hccrre,n:oBaHH5l 110BepxHOCTH MaTepHa.rrOB. 

12. Amun13 TpaeKTOpHif HaHoqacTHU, ce,n:nMeHTau1rnHHbIM aHaJIH3, yrrhTpa3BYKOBbie MeTO.D:bI. 

13. PeHTreHo,n:mppaKIIHOHHhie MeTO,n:bI. 

14. 3rreKTpOHHa5l c11eKTpOCKOl1H5l. 

15. Korre6aTeJihHa5l MHKpocKOl1H5l. 

16. HeH:TpOHHa5l ,n:mppaKTOMeTpH5I. 

:."C :3. 

17. MarnnTHa5l HeliTpoHorpaqrn5l. 

5.3. CaMOCTOHTeJihHaH pa6oTa o6yqarow;erocH. 
CaMOCT05ITeJihHa5l pa6orn o6y'IaIOIUHXC5l 110 ,n:HCIIHl1JIHHe «MeTO.D:bI aHaJIH3a n KOHTporr51 

HaHOCTPYKTypnpoBaHHbIX MaTepna.rroB H CHCTeM» BKJIIO'!aeT B ce65l crre,n:yIOIUHe Bll,[{bl 

,n:e5ITeJibHOCTH: 

1) 11popa60TKY y'Ie6Horo MaTepHa.rra 110 KOHCl1eKTaM rreKIIHH, y'Ie6HOH H Hay'IHOH 

JIHTepaType; 

2) 110,n:roTOBKY K 11paKTH'IeCKHM H rra6opaTOpHbIM 3aH5ITH5IM; 

3) 110.[{fOTOBKY 110 BCeM BH,n:aM KOHTpOJibHbIX MeporrpH5ITHH, B TOM 'IHCJie K TeKyIUeMy { 

KOHTpOJIIO 3HaHHH H 11poMe)l(yTO'IHOH arrecTaIIHll. 

<l>oH,n: oueHO'IHbIX MaTepHaJIOB ( <l>OM) .D:JI5l 11poBe,n:eHH5l aTTeCTaUHH ypoBH5l 

c¢opMHpOBaHHOCTll KOMl1eTeHIIHH o6y'IaIOIUHXC5l 110 .D:llCIIll11JIHHe o¢opMJI5leTC5l OT,[{eJibHbIM 

,n:oKyMeHTOM. 

6. yqEI>HO-METO,[l;IfqECKOE ll IIH<l>OPMAU:IIOHHOE OI>ECIIEqEHIIE 
,[l;ll CU:IIIIJIIIHhl 

6.1. Km1roo6ecneqeuuocTh 
KHlff001iECnE4EHH 

ro11 
OCTh 

Ha11Me11oea1111e JJHTeparypbl: aeTop, 11a3ea1111e, 01111 11J11a111111, 11J11aTeJ1bCTBO HaJ111•111e B 
lll)laHHH 

JJJeKTpO HllOM 

1rnrnJ1ore 31iC 

OcHOBHa.11 mneparypa 

1. ApaKeJrnH C.M., Kyttep11K A .O., IlpoKorneB B.r., Pay B.r., CepreeB A.r. 2017 http://www.studentlib 

BBeJJ,eHHe B cpeMTOHaHOcpOTOHHKy: cpyHJJ,aMeHTaJibHbie OCHOBbl H Jla3epHble rary.ru/book/ISBN97 
85987048122.html MeTO}J,bl ynpaBJI.!leMoro nonytteHH.!I H }J,HarHOCTHKH HaHOCTPYKTyp11poBaHHbIX 

MaTep11aJioB: ytte6Hoe noco611e. M.: Jloroc. 
2. M11w11Ha E.,n:., lllepcTIOK H.3., EBJJ,OKHMOB A.A. 11 JJ,p. MeTOJJ,bI nonyttett11.11 2017 http://www.iprbooksh 

H HCCJJeJJ,OBaHH.!I HaHOMaTepHarIOB H HaHOCTPYKTYP· Jla6opaTOpHblW op.ru/88492.html 

npaKTHKYM no HaHoTexHonorH.!IM: ytte6ttoe noco611e M.: Jla6opaTopm1 
3HaHHW. 

.D:onOJJHHTeJJbHa.!I JIHTePaTVPa 
1. <l>HJJHMOHOBa H.11., KoJJhUOB. 6.6. MeTOJJ,bI 11ccJ1eJJ,0BaH11.11 2013 http ://www.iprbooksh 

MHKpo3JJeKrpOHHhIX 11 HaHo3JJeKTpOHHbIX MaTepttarIOB 11 CTPYKTYP· op.ru/45104.html 

CKaH11py10rn.a.11 30HJJ,0Ba.11 MHKpocKonH.11. qaCTb I: ytte6Hoe noco611e. 
HoBoctt611pcK: l13JJ,-Bo HfTY. 
2. CepreeB A.f. HaH0MeTponorm1: MOHorpacjJ11.11. - M.: Jloroc. 2012 http://www. iprbooksh 

op.ru/9122.html 

3. BeJJH4KO A.A., MeTOJJ,bI 11ccJ1eJJ,0BaHH.11MHKp03JleKTpOHHbIX11 2014 http ://www.studentlib 

HaH03JJeKTpoHHbIX MaTep11anoB 11 cTpyKTyp: ytte6. noco611e. HoBoc11611pcK: rary.ru/book/ISBN97 

113)],-BO HfTY. 85778225343.html 

. ' 
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.. 
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6.2. IlepHO,[J;H'lleCKHe H3)J;3HHH 

1. PoccHlicKHe HaHoTexHoJiornu (Ha~HO-TexHuqecKHii )KypHaJI). 
https :// sciencej ournals.ru/j ournal/nano/ 
2. HaHOCHCTeMbI: cpH3HKa, XHMH5I, MaTeMaTHKa (HayqHo-TeXHHqec1rnii )KYPHaJI). 
http ://nanoj ournal.ifmo .ru 
3. HaHoHH,n:ycTpHH (HayqHo-TexHuqecKHii )KYPHaJI). 
https ://www.nanoindustry.su/ 

6.3. IIuTepueT-pecypcb1 

1. KpucTam10rpacpuqecKa5I u KpHCTaJIJIOXHMMqecKaH 6a3a ,n:aHHbIX J(JI5I MMHepa;roB ~ 
ux cTpyKTYPHbIX aHaJIOroB «MI1HKPI1CT»// Pe)KHM ,n:ocTyrra: 
http://database.iem.ac.ru/mincryst/rus/ 

2. KeM6pH,n::>1<CKHii 6aHK CTPYKTYPHbIX ,n:aHHb1x// Pe)KHM ,n:ocTyrra: 
http://webcsd.ccdc.cam.ac.uk/client log in.php?first attempt=l 

7. MATEP:UAJihHO-TEXH:UqECKOE OliECIIEqEH:UE ,ll;:UCI(:UIIJI:UHhl 
,D;rr5I peaJIM3aUmi ,n:aHHOH JJ:HCUHITJIMHbI MMeIOTC5I crreUMaJibHbie IIOMern:eHM5I ,n:mr 

rrpoBe,n:eHM5I 3aH5ITHH rreKUMOHHOrO THIIa, 3aH5ITHH rrpaKTMqecKoro/Jia6opaTOpHoro THrra, 
rpyrrrrOBbIX li liHJJ:MBMJJ:YaJibHbIX KOHCYJibTaUMH, TeKyrn:ero KOHTpOJI5I li rrpoMe)KYTOqHo~ . 
arrecrnumI, a TaK)Ke rroMern:eHH5I ,n:rrH caMOCT05ITerrbHOM pa6oTbI. ITpaKTuqecKtte/Jia6opaTopHbie 
pa6oTbI rrpoBOJJ:5ITC5I B 106-3, 107-3, 105-3. , l·'. 

ITepeqeHb Mcrrorrb3YeMoro o6opy,n:oBaHM5I: 
.. l 

1) ITopornKOBbIM ,n:HcppaKTOMeTp D8 ADVANCE. 

2) MMKOaHarrM3arnp Jia3epHbIH ,n:HcppaKUMOHHbIH HORIBA LB-550 (HaHoaHaJIH3aTOp 
' \ 

pa3Mepa qacTHU). 

3) 3oH,n:oBaH crnHUHH Ntegra Spectra. 

4) PeHTreHOBCKMM ,n:ucppaKTOMeTp SAXESS. 

5) CKaHMPYJOIUM 30HJJ:OBa5I rra6oparnpH5I Ntegra Aura. 

ITepeqeHb ucrroJih3yeMoro JIMUeH3liOHHoro rrporpaMMHoro o6ecrreqeHM5I: MS Word, MS 
Excel, Matlab. :k 

PeueH3eHT 
feHepaJibHbIH JJ:MpeKTOp 000 «Brra,n:I1HTex» 

(MeCTO pa60Tbl, JJ.OmK c 

ITporpaMMa paccMoTpeHa M o,n:o6peHa Ha 3ace,n:aHH 
ITpornKorr N!d OT 30.08.2021 ro,n:a 
3aBe,n:yIOIUMH Kacpe,n:poH: _________ '--____________ C.M. ApaKeJI5IH 

' (<1>110, TIOJ].Til1Cb) 

Pa6oqa51 rrporpaMMa paccMoTpeHa M o,n:o6p Ha 
Ha 3ace,n:aHHM ~e6Ho-MeTo,n:MqecKoli 

MHKpOCMCTeMHa5I TeXHliKa 
ITpoToKorr N!~l OT 30.08.2021 ro,n:a 

28.03.01 HaHoTexHorromM H 

ITpe,n:ce,n:aTerrb KOMMCCHM ------~1--------------- C.M. ApaKemrn 
(<1>¥10, JJ.Ofl)!(HOCTb, TIOJJ.Til1Cb) 
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