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1. Ile.nu rr 3aAaqn ocBoeHrrfl ArrcqurlJrrrH['r
Ilelr AucuurrJ[rHbr - yrrry6nenHoe I'I3yqeHue cuoco6on o6pa6oilt[ MaTepI'IaJIOB nOTOKaMI{

gJreKTpoHoB, rrogoB, ,rn**ui tl nefirpalbHbrx aroMoB ,41Ir co3AaH6fl' 1u.arepflilJloB sJIeKTpoHHbrx

KoMIIoHeHT lr ycrpoficrB MI{Kpo- u HaHosJIeKTpoHlIKIr'

3a,uaqu A?Icq[rI JIIIHrI :

il3) reHr,re coBpet\deHHolo O6OpyAoBaHufl, I',ICIIOiIb3yIOUefO IIyIIKOBO-IIJIE3MeHHbIe

TexHoJIon{ u AIIfl rrpoII3BOAOrBa MaTepI4aJIOB SJIeKTpOHHbIX KOMIIOIIeHT }I ycrpoficrn

MI4Kpo - I'I HaHOSJIeKTpoHIIKI',I,

ocBoeHple HaHOTeXHOlorraft: MafHeTpoHHOfo ocax(AeHllfl TOHKOIJIeHOIIHbIX MaTepl{anoB

SJIeKTpoHIIKa,I,IoHlIoIoJIe|[poBaH]l1fl':1_T?aBII):gikILIIJIa3MoxHMI{IIecKO|oTpaBJ]eHI,I'.

o3HaKOMJreHrIe c IIpI'IMeHeHlIeM 9TI4X rexuonorufi 
^nfl 

co3AaHufl M:aTepl{anoB

gJIeKTpoHHbx KoMlroHeHT I4 ycrpofi cre MI{Kpo- r HaHosJIeKTpoHI'IK}I'

2. Kolruerenqlllr oby'rarcuerocfl, QoplrnpyeMr'Ie B p$yJrbrare ocBoenus AaHHofi

AIICqIIilJIIIHI'I
fIK-2: yMeHr,re elrbparl u [pI4MeHsTb coBpeMeHHOe TexHoJIOr[qecKOe v akIaJII4Tk[IecKoe

o6opyAoBaHr,re, neo6xOAIIMoe .4nfl co3AaH24fl 14 :acc1egoBaglns MaTepuaJIoB II gneKTpoHHbIX

KOMTIOHeHT MIrKpo- u HaHogneKTpoHI'IKI'{;

IIK-3:BJraAeHlreMeTO,qaMI'Ico3.{aHl4sIIllccJleAoBa]llus',MaTgpuanoB}I3JIeKTpOHHbD(
KOMnoHeHT MIrKpo- pI HaHoSJIoKTpoHI'IKI'I'

3. Crpynrypa n o6beM ArrcqurlJrrrHbl 'Ia6lnqa I
rlacos B ceM

Bra4 yre6uofi Pa6orst

ofi padorsl (ncero):

flpar<ru'recKue 3aHflT4fl

Jla6oparopnlre / uPaxruqecKlre

3 AHflTvrfl rlo Ir oAf pynrl aM

rlacg BHeayAI{ToPuofi Pa6orrr,
BKJrr0qafl caMo crofl Te.[bHyro

[nSSepeuqnpoBa]rnr'rfi 
gaqel

36Bul tpotr,lexyrounofi arrecrallul4
(sauer, AeiO. 3a!Ier, nasAraAarcxlIfr

4. CucrePra oIreHrrBaHI{s
@oprua [poMe]Kyroqnofi arrecr awv - gu$ OepeHquponaunufi 3ar{er'

Heo6xo4rzirabrM ycnoBI,IeM ,4OIlycKa IL SaU€ry fB;1teTcs c1ar1a KOHTpOnblFIofi pa6oru'

Acunpaurrt cAalor saqer n ycrHofi if opue IIo BoIIpocaM I'I3 II)'HKra 7' 1' Bonpocbl IIa 3aqeTe saAaer

rrprrHlrMalorqufi ero ,rp.rrro4uuutani. 
^3u',"' 

[poXoAI{T n yc'ruoft $opvre' acflIlpaHTy Aae"rcs' 45

Mr{HyT Ha rIoAroToBKy K BOTIpOCy'

Kpurepl{H oIreHKIr pe3yJrbraron gHlD$epeHIIrraJIb lroro 3aqera:
,, 

^ 
n6 nn nourrrr c. Tre TlvT{'rrrrr,f X VCItOB}Tft :pl

-|paMoTHoeI,I[paBl,InbHoeI,IcIIoJIb3oBaHI,IeBoTBeTa.KTepMI,IHoJIoru}I;
- 6igouru6oquoe BraAeHpIe KareropuanbHblM alrlaparoM HayKkI ;

- yMeHrre o6osHaqr.rrb ocHoBHbIe npo6nervru cQopuy.[upoBaHHblx B OI'UIeTaX: BOTIpOCOB;



)

- 6esorrru6 orrHoe 3HaHI{e $ atcruuecKof o Marepvuru;

- rrcropliorpaftuuecxue 3HaHpIs B paMKax BorlpocoB 6unera;

- yMeHr.{e cBfl3aTb o.rBeT Ha BoIIpoc c r:euofi.4I',ICCSpTaIII4OHHO;O uccneAoBaHl4t;',

-rpaMoTHoeI4ctIoJIb3oBaHI4eBoTBeTaXTepMI,IHonoru}I;

- npO6nerr,lroe lI3noXeHI,Ie c(b opMyJIlIpoBaHHlrx n 6raleTax BoIIpocoB ;

- oT.rleJrbHbre omr{6Kr4 rrp[ I,I3JIOXSHLII4 $aKTI4II9CKOIO MaTepl4ana;

- yMeHI,Ie OBt3aTb oTBeT Ha BoIIpoc c TgMOfi AI',ICCepTaqItoHHoro ucc;tegoBapus;

- JlorutlHocrb' oBf3HOCTb OTBera'

OueHr<a <yAosrerBop[TenbHo) craBl'ITcfi 3a:

-HeAocTaToqHoeuoIIoJIb3oBaHI,IeBoTBeTaxTepMuHolc|il4u;
-He.{ocTaToIIHoeBJIaAeHI,IeKaTeroppIaJIbHI,IMaII[apaToMHayKu;
- yMeHlre o6osuaqurr TOJIbKO O4tty "a 

[po6JIeM, c(foprraynupoBaHHblx n 6ranetax

BOrrpocoB;
- omI{6KlI npl{ I'I3 JIo xeHIlIa 0 aKTI'IqecKo ro M arepl'I ana;

- HapyureHlle JIOTIIIIHOCTI{ U CB'3HOCTI',I OTBeTa'

Ouenra <sey.4ouernopurenuro > cranr'r:rcs s a:

- orcyrcrBue B orBerax neo6xo4uuofi repuranonorul4;

- oll{Care1bHoe [3JIoXeHue cfropuynupoBaHHblx n 6ranetax BoIIpocOB' HeyMeH]Ie

o6ogga.rl4:b lI lI3JIoxLITr rrpo6leuu;
- rpy6rre orrru6ru [p}I I{3noXeHI4I{ oaKT}IllecKoro MaTepuana;

- HeyMegrae cB.f,33Tb oTBeT Ha BoIIpoc c rerr,roft AI',ICCepTaIIIIOHHO|O I4CCJIeAOBaIIpIfi;

- HapylreHfle JIOII4TIHO CTI4, CBfl 3HOCTI',I OTBeTa'

Kourpouru afl' pa6 ar a oIIeHI{Baerct rlo cJleAyroqefi uIKaJIe :

2 (<HeyaonnernopurenbHo)) - 3aAaHlre He BbITIoJIHeHO; npl4 BbITIOJIHeHITI{ 3AI'AHV$'

AOIIyIqeHbI cyUIecTBeHHbig OIIII46KI4; OTcyTcTBIae O6qeft ilneu', cIICTeMbI' qacT14qHoe BibI11O;1HeHue

3AIiAHkrfl.

3 (<y4onnerBopureirbHo>) - BbrrroirHenlr e saralnfr c HocyuecrBeHHbIMI4 1-2 0mu6rarrlu'

4 (<xoporuo)) - BbrnoJrHeHlle 6eg ouru6oK B COOTBeTCT'BI{I{ C 3aAaHI[eM'

5 (<orrII.rHO)) - BbrrroJIHeHI'Ie 6es ou[a6or, TBOpqecKHfi noAxo'q, coAepx(aHl{e ilupe

3ANAHLIfl.

5. CogepxaHrre ArrcuurIJIHHbI
5.L. Te*raru'recrufi rIJraH AI{cuurIJrrrHbI

1'a6ruua2

- JIOT}IIIHOCTb, CB{3}IOCTb OTBETA.

Nb

n/u
HauNrenosanue

reu u/u.nn
pa3AeJroB

06reu AHcIII{nJrHHsIr qac.

Bcero BnAu ayArrropHoft Pa6oru
(aKaAeMu.l ecKlre vacrt)

llHble
BIIAbI

KOHTAKT

noft
pa6orm

Jlercunu rlparcrn.recrcue
3AHflTl{,f

JIa6op,aropul,re/
IIpaKTurrecKHe

3AHfiTIIfl ]tIO

IlotrrpYflnaM
6 1I 2

a
J 4 f,

qacos n 4 ceuecrPe 58 t2 10 0 36

flyunouo-
IIJIA3MEHHbIE

HAHOTEXHOJIOIPI}I

58 t2 10 0 36

1 Conpeltenuoe
oSonvnoRaHhe nrfl

4 2 2 rC 0



lytlKoBo-
IIJIA3MEHHbIX

TEXHOJIOIUfi 0
2 Texuolona.s

MarHeTpoHHOro

OCAxtAEHIIf,

TOHKOIIJIEHOTIHbIX'

MarepI,IarloB
gJIeKTpoHIIKI4.

4
,2

0 0 0
3 IIna3Nd oxlrlautlecKo e

TpaBIeHtIe

2 2

2 0 0
4 Texuonorus

I,IOHHOIO

JIEIIIPOBAHIIfl.

4 ')

2 0
5 l4onnoe TPaBJIeHI'Io 4 2

2 0 0
6 CogAaur,Ie

HaHoMaTepIIaJIOB I',I

ycrpoficrn
SJIeKTpOHI4KII.

4 2

0 0 36
[uS$epenqrpoBaHH
uft gaqer

36 0

10 0 36
I4roro qacoB 58 t2

5.2. CogepxaHr{e AI{cqI{nJrr{HbI rlo reMaM

fl.nanu JIeKIIrroHHux gansrnfi

Teua 1. conpeueunoe o6opy4onarure AJIS [y[IKOBO-[JIa3MeHH['IIi rlexnolorrafi

ilpOrr3BoACTBa MaTepI,IaJIoB ll yCrpoficrB HASSJISKTpgHI'IKI{' llpOurnCl4cTBeH1tas qI4cToTa

Tex'oJroilrqecKoro nrpouecca. Cprcreunrrft noAxoA K rrpoqeccaM MI'IKpo- lI HaHorexnolorufi'

Klacrepuoa rrutotat"o;lor1lqecKoe o6opyAoBan[e' Aua'rturu:'IecKos o6opyAonanue'

Te*ra 2. Texuo.rrofl{fl MarHeTpoHHofo ocaxAeHI|'I ToHKonJIeH0qIIbI]K n,raTepI{aJIoB

HaHOsJreKTpoHrrKr{. cnoco6rr paBHOMepHoro HaHeceHI'It IIJI.HK''' PeaxrusHoe MiII'HeTpoHHOe

pacrrbrJreHue. MoAernupoBaHlle Ilpoqecca peaKTI{BHOTO HaHeceHus IITOKPbIT[ii' cuoco6u

yrrpaBne'r,rtr ,,poqeccoM peaKTprBHoro Mar'erpo'Horo pacrr'rJreHr,rr. I'Iuny*cHoe Mi]I'HerpoHHoe

pacrIbIJIeHI'Ie.

Tema 3. II.[asn{oxHMLIqecKOe TpaBJlenue. Mexarul3M IIJIa3MOXI',IMI4qeCI(Oro lpaB'IteHut

MaTepr{anoe. ocuolrHbre c}IcTeMu, " 
ytttut MOAynfl IIXT' onflaN{rasaql{'f, TeXH()JIOMqg9KI'IX

pa*"*ou. flpo6nervrr,r co3AaHI,IS SJIeMoHTOB TOIIOJIOIIIU I',IHTe fpanbHblx CXeIU'

Teua 4. Texuo.rorus HOHHOI0 JIeIIIpoBaHUs' oco6ennoc1:ra kI B'O3MOXHOCTLI

TexHoJrorr4u uonnofi uM'InaHTaullpr. ocsonHble clIcTeMbI I',I y3JIbI MOAyiIfl I'MnJTaH'TA'*rr *I4II'

tr{ounoe nerrrpoBa'rre [onylpoBoAHr4KoB. flpo6neubr rexHoJrorrr]r proHH.fi pri'rnrranrarllru [pI4

co3AaHI{I,I 3neKTpoHnnx npra6opos u I'IC'

Tenra 5. tr{ounoe TpaBJIeHIIe. oprgruecKoe TpaBJIe)HI'Ie MaTepLIaJ}oB IIOHIII'M IIyt{KoM'

Irlousufi r)^{oK - uano$pesa AI,IaMerpoM 15 *tt. vc'rpoficrno MOllyJIfl nauoo6pa6o*u

tportycuponaHHblMlllIoEtHbIMI4IyIIKaMI,I.XuAttoueraJIJIl,IqeOKI{ftucr:oqrruKI{oHOB]I[pI{HIIaero
pa6orsl. TexnonogaqecKl'Ie onepalll4ll c [pIIMeHeH[eM ooKycI'IpoBaHHbIX uogH]bIX [ytIKoB c

ir.prr.f ao 30 KeB, n roM r{I,IcJIe o''epallul4 HaHoJll.rorpa(fura, pesKI'I 14 ttvt3y*rv3all}I?I

HaHogJIeMeHToB 14 HaHocTpyKTyp, .III,I'TKII [oBepx'ocT'4IIony[poBoAHLlKoB'Ix IIJIaI.TI,IH I,I 
''p.

Telra6,CosAaHueHaHoMaTepHaJIoB*|ycrproftcrnsJIeKT.poHI|K[I.|Ipo6rrerrart
orrTogJIeKTpoHHKI4 IIpI4 co3,4aHt11_ vlsnryarolq1ax MaTepIIeuIoB' PaSpa6Orxa u I{CciIeAOBaH11e

*urap"-u, o6laaarourero BbIcoKOft elerrpolloMl'IHeolleUqnefi' I'IttlpopuaqlloHHble TeXHOJIOII4II

14 arrflapaTHbre cpeAc'rBa. Paspa6orna v IICCJIeAOBaHI40 M9Mp]ICTOp]IOIO HaI{OMaTepI{aJIa'



Cos,uaHue MeMplIcropHbIX MI'IKpocxeM Arts

accoqrlarlrBHbrx KOMrrbIOTepoB'
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I'ICKYCCTBEHHbIX KOIH}ITI'IBHbIX CIICTEM V EIIfl

flnanr,r rtp aKTuqecKux 3aHqrrtu

Tervra l. Texuonoflrt MarHerpoHHoto ocaxAeHlrfl MareppIaIIoB.I{Jrt HaHoeJreKTp'oHIaKIa'

1. YcrpoficrBo MoAynt MaruerpoHHoro pacrlblneHl{s'

Z.HagecegueIIJIeHKIIMepI,ITopHofocJIo'oKcI4AaMeTiUIJlaBpeXI4Mepe.aKTpIBHo|o
Mar'erpoHHofo pacrlbrne''ufl' - fiAn{ ar3roroBJrenu{ MeMlpl,rcropa.

3. Haneceslle [poBoAtIqLIX AopoxeK Ha oKo]IAHrIII cJIc

T e*ra 2. llnagrr,reuHbre,rexHoJlofuu B MoAyne rIJIa3MoxI4MI'IqecKoro TpaBneHI4s'

1. yronesue o6pa:a ua 6olsruofi uloruaAu. BH6Op peaKTrrBHOfO ra3a !I CKOpOCTb rpaBJIeHIAt

rr oBepxH o c TII MAT epvana.
2.3$Qexrv}FiAfl.orrrlcTKaIIOBepxHocTI'IMaTepIIaJIoBIICHSTI',IeecTecTBeHHOIOOKI4CJIaIIepeA

nocneAylou{}IMl4 TexHororpfIecKI{MI{ OrlepaqtrflM',r'

3. @opuuponaune TOIIOJIO|LT{e0KIIX pI4CyIIKOB qepe3 MacKllpy}olqfie OJIOI{; oca}K',[eHl',Ie

aruopSuux TIJIeHoK MarepuaJloB'

O6paruu cpeAcrB AJrff rIpoBeAeHI{tr reKylrlero KoHTpoJrfl

Oqeuoquoe cpeAcrBo: KonTpoJnuan pa6ora'

flpono4llrcs rlo reopetr"a"not| t-.p"-y' ,{nr no4:oroBKll seo6xo'4ltn' upopa6orars

JTeKIILIT I,I [poql'ITarr' peKoMeHAyeMyro Jl[TepaTypy rlo reMe'

Teusr KoHTPoJrbHoft Pa6orsr'

1. Texnonorurs MarHeTpOHHOro oca)IcAeHufl TOHKOIIJIeHOqHbIII MaTepLIaJIOB erJIeKTpOIltI4KI'I'

2. peaKrusHoe Mar'erpoHHoe pacnbrne'r,re. cnoco6br yflpiaBJreHr''rs flpoqeccoNt peaKTI{BHoro

MafHgTpoHHoIopacIIbIJIeil]'Ifl,IzlltnylncuoeMafHeTpoHHoepac[bIJIeHI,Ie.
3. rlras^,{o*ront"aanoe rpaBne'r,re. Mexana3M IIJIa3MoxI'tMlIrIecKoro rpaBJIeHI'Ifl Marepl'aJloB'

4. Texuonor[tr ]roHHOfo nefIIpOBaHLIt. oco6eugocTu u Bo3MOXHOCTII TexHo'[oI'I4U r4Onnoft

'rMnJraHTaqulr. 
ocuonrmre crIcTeMbI I,I y3nbl MOAyJI' [MnnaHTauHI4 oI4tI' flpo6neuH

TexHoJIOfIIra nonsOfi I,IMIIJIaHTaIIriLITIpilcO3AaHI'Iu sneKTpOHHrrx npu6Op'rs u !{C'

5. YcrpoEcTBO MOAynr nauoo6pa6orxr.r $onycuponaHHbIMIMOHHE'IMII 
[)'/rIKaMI4' T'exnolorus

I4OHHO| o TpaBneHllfl rIOBepxHo oTI'I MaTeplranoB'

6. pa:pa6oTKa 14 r,rccJreAoBaHlle MeMpIIcTopHoro HaHoMaTOpLINIa' CogAallue lMeI{plIcTopHbIX

MllKpocxeM,uJl,II{cKyccTBeHHbIXKOIHIITI,IBHbIXc}IcTeM]l1I)\nfl'accoq}IaTI,I'BHbIxKo'MIIbIoTepoB.

6.VqeoHo.MeToAllqecrcoeodec[eqeHllenIIJIaHHpoBaHI,IecaMocToflTe;rnoftpa6oru
o6Yuaroquxcn Ta6tnua3

Ooponut CPC, nrmouar rpe6onaHl{fl lK rloAroroBKe

K 3AH,STI,L'IM

qt"tt"e oOsga remHofi I4 AonoJlHl'Ir:elrsofi
nr{reparypu. Ilpopa6otxa lerrIluft '

qt.tr"e- o6ssarerlHofi z Aonouurn'relnuoft

Jrr.Ireparypu. lllpopa6oma lerrqrafi '

Ne

TEMbI

Teum

1. Conpeuenuoe o6oPY,uoBaHPIe AJIfl

[yrrKoBo-[JIa3MeHHbIX rexnonorrafi

IIPOI,I3BOACTBA }IHTETPAJIbHbIX CXEM.

2. Texnonorut MarrlerpoHuoro

OCA}I{AEHU,fl TOHKOIIJIEHOIIHbIX

MaTepl{anoB 3nery!p9II}1KI,I.-



q"""". o6.ssarer.sHoit u,{ononnurelruofi
nr4reparypsr. flpopa6 oT4449xqn4

flnaguoxutr,tlarlecKos rpaBJIeHI'Ie'

r{renrae o6gsare.nmnoit n Aonont41g16Ht)I'I
. Ilpopa6orna nercqrafi .

Texuolorufl plonHofo nerllpoBaHllfl '

.Ire"rue o6sgaterml-Ioii Il Aonolnl{Ton bHofi

Jrr{Teparyprr. flpopa6orxa lercqufi .
Irlounoe rpaBJIeHPIe.

t{renue o6ggarernnoif u AononrllrTeJnbHoll

nrrreparypsr. llpopa6orra nexqrafi .
CosAaHue HaHoMarspzrruroB 14

rlrenlre o6sgarelruoft n AorroJrgrrrelnnofi Jrrrreparypbl, Irpg.qycuorpenuc'fi pa6ouefi

rrpofpaMMofi AUCqunnranr,r. Korilponb - Ha IIpaKTI'ItIecKlIX 3aHtTLItX n ycruofi dloprrae npn

o6cyxr4euu[ TeoperllqecKllx BolpocoB'' 
Ilpopa6oira lenquft npeAIIoJIaIaeT npllcyTcTBple o6y'raeu'cro Ha JIeKUI'IOHHbIX 3aEflTllflx

lr Ko'crreKTr4poBa'r{s MarepuaJra. Kourporr - Ha rrpaKTprrrecKr{x 3€r'sr[rx n ycruoft fropue npu

o6cyx4euI,u4 Teoperuqecxl'Ix BorlpocoB'

7. IIp o nrexyrorrHafl arrecrallufl rlo Iu cqlrrlJlrrue

7.| oqerroqur,re MaTepIIaJI[,I Ails [poBeAeHnq [poMe}KyToqrroii aT.IecTaIInu IIo

AITCqUTIJII{HE
(Doprraa rrpoBeAeHr{fl rrpoMe}KyroqHofi aTrecTaql{I4 - alrQSepeHIII'IpOBaHHHft 

gaqet' 3aq0r

rrpoBoAlrTcr ycTHo n (foprr,re- co6eceAonas[s IIo ilpl'IJlafaeMt)My H]IX9 [puMepHoMy [epeqHlo

BOrlpocoB.

[purrlepurrft uepeueub Borlpocon n rau€ry

1. Cnoco6u paBnoMepnoro HaHeceHI'I't{ TIJIeHKI{'

2. Peamfleuoe MarnerpoHHoe pacrIbIJIeHIre'

3. Cnoco6H y[paBJreHI,Ifl npoqeccoM peaKII{BHOTO Ma|HOTpOHHOTO pacfiblneHutt'

4. I4trluyllclloe Marl{erpoHHoe pacnblJleulre'

5.Mexarr}IsN4[JIa3MoxI{MI4tIecKo|oTpaBJIeHI{f,MaTepI4aIIoB.
6. Ouronnrre clrcreMbl rr y3nbl MoAyJIt IIXT'
7 . oco6eusocTlr r{ EO3MOXHOCTI4 TeXHOJIOTUI raosnofi I{MIIJIaHTaIIUII'

8. OcnoBurre clrcTeMbr pI y3n6l MOAynfi IIMIIJIaHTaIIUU @vIfI.

9 . I4onuo e Jlerr{poBautle noJIyrIpoBoAHI4 KoB'

10. Ilpo6leMbr rexHoJror[pl trOHHOfi rannranrar\r4LT.rIpLI CO3AaHI'II'I 3neKlpoHHbrx upu6opon u

TAC,

11. IzlccleaoBaHue Mareprana, o6laAaroqero BbICOKOft S.nerrponIoMI'IHOCIIeHqI'I(3I'I'

1 2. IrIn $ opM aIII4 oHHbIe TeXHo JI o rI 4!I V annapaTHble cp eAc TB a'

13.Parpa6oTKaI,I'IccJIeAoBaH[eMeMpucTopHoroHaHoMiITepVuIa.
14. CogAanple MeMpI{cTopoB I4 MeMpI'IcTopHbIX MaccI'IBoB 4lx nefipon'rotrl(pum< cucTeM'

7.2 Kpnr:eprru oqeHI'rBaHHq

KpnrepuuolleHKrrp$yJlbrarongll([oepeHlrlraJrb]iroro3arlera:
KA

-|paMoTHoe14npaBunbHoeI{cIIoJIb3oBaHI,IeBoTBeTa)(TepMI,IHoJIo|lIu;
_ 6esollln6orrHo e BraAeHr,re KaTeropuanbHblM alllapa toM HayKI{ ;

- yMeHI4e o6osua.Iurb ocHoBHbIe npo6len'lu c(foprvryJll{poBaHHblx e 6I'UIeTax l}ollpocoB;

- 6esomu6orlHoe 3HaHIre Qaxrr''IuecKoro Marepvrura; 
-.

- r{cropl,Iorpa(fr'ruecrue 3natrtkrfl B paMKax BorlpocoB ol'Inera;

- yMeHr,Ie cBfi3aTb oTBeT Ha BOIIpOS c relrtofi AI',ICCepTiIqI{OHHOfO uccJIeAOI}aHI;If,;

- JIOIIITIHOCTb' CI}g3HOCTb OTBCTA.



-fpaMoTHoeI{cIIoJIb3oBaHI{eBoTBeTaXTepMI4HoJIoru}I;
- npo6nerrauoe II3 Jlo11tenrae c$ oprrayJlllpoBaHHrrx n 6ule:mx BoIIpocoB ;

- oTAeJrbgbre omlr6Kr'r [p]r rr3JroxeHI4I,I lbaKTI,IqeCKOrO MaTepl4ana;

- yMegr4e cBfl3aTb OTBoT Ha BoIIpoc c TgMoft Al'IccepTaqlroHHoro LIccJIeAoBalIut;

- JIOrrIqHocrL, CBS3HOCTb OTBera.

OuenKa <y.uosflerBopurenLHo)) craBrlTcfl 3a:

- HeAo cTaTotIHo e IIcIIo JIb3oBaHI{e B oTBeTaX TepMuHo JIoIIIII ;
.HeAocTaTotIHoeBJIaAeHI,leKaTerop}IaJIbHbIM&III&poToMHayKu;

- yMeHr,re o6<lsHa.-rprTb ToJrbKo o4ny ". 
[po6neM, clpoprvrynupoBaHHb]x s 6l'ulerax

BorrpocoB;
- oInu6KLI [p]I I'I3noxeHI'IH (baKTHqecKoro Marep]Iana;

- HapyIIreHl'Ie ilor[tIHOCTI4 pI CBfl3HOCTpI OTBeTa'

Oqenxa <crey,q9glerBopl4Tenbgo)) cr
- oTcyTcTBr4e B oTBeTax neo6xo.4rauoft repnaunoJlollll4;

-olIIcaTeJIbHoe u3JIOXeHue CifoprrayUUpoBaHHblx n 6uuer:ax BoIIpOcoB, HeyMeHI'Ie

o6oguaq[rb ]I tI3JIoxt[Tb rIpo6JIeMbI;

- rpy6He orupr6xra [p]1 rr3noxenur.I saxr[ItIecKOIO MaTepIIaJIa;

- HeyMegr,re cB.f,3aTb oTBeT Ha Borlpoc c relvtofi AHccepTaIIlIoHHoro lIccJIeAoBaIII4g;

- Hapy[reHple JIOfUqHocTI'I' CBS3HOCTI{ OTBeTa'

rrH(DopMaIIIroHHoe o6ecneqenne,qucqunJrl{Hbr (ruogyilx)
8. Yqebso-MeroAl,IqecKoe rr

8.1. OcsonHafl JII{TeParYPa:
1 . Texnonou{I{ KoucrpyKqrroHHbrx HaHocrpyKrypHblx

f.B. Manaxora, lI. A. Btarsgs, K.A. Coffrqes' - Mrlucr :

ISBN 978-985-08 -1292-(;; To Ne f3nerrpouuufi pecypc]'

http ://.www.iprbookshop.ru/ 1 23 22,html (28.03'2022)

MarepI4aJIoB lI rloKpblruif / uog peg.

Beropyccxafl.:aayna,20Il. -284 c. -
.IJRL:

8.2 Aouo.ilHureJrbHafl irrrreparypa:
1. VAOnr.r.reHrco c.IO. llylxono-nJra3MeHHbre rexHoJlolluvr nnfl' co3AilHl4s MareplranoB I'I

ycrpoftcrn Mr,rKpo- rr HaHosJreKrpoHr{Kr,I: yre6uoe uoco6ue ,ll VIzS'no TroIr'rfY, 20"'16. ' 228 c';

isg5 g7s-5-400-01349-2;3rerrpou. Bepclrfl neu. ny6maKallarl . - PeNnulocryrta :

https://librafv.utmn.ru/dvPPs/Udovichenko-530-UP 2016pd.f -(28.03.2022"1
2. Henoluu, B.K. 3og,Uosnre HaHoTeXHoJIoruu B sneKTpoHlIKe : uoHorpaSllr I

B.K. Hesor uH. - wsl\. 2-e, ucnp. - M. : Texuoclpep a, 2014. ' 114 c. : I4JI., cxeM., r'a6n. - (Mup

srreKrpoHrrKr{). - Bu6nuorp. u n". - ISBN 97s-5-94836-382-tJ; To xe [3ne.mponnr.ui pecypc]. -

URL: http://wvwv,ip:bqakshop'ru/26894' l (28'03'2022)L: nLLp:// WWW.rPr UUUI\Jll\ry'r u/ 4volT'$u

3. B*"*, n-A.. Oclropn HaHoTexHoloruft u HaHoMiaTeplIaJIoB : yue6noe' noco6ue /

lI.A. Br,rrssr, H.A. Cnra4ynonz.r. - Muucr : Buurefiurat IIrKoJIa, 2010' - 304 c. - ISIIN 978-985-

06-1783-5 ; To Ne f3rer<rpoHnuft pecypc]. - URL:

http : //www. iprb o okshop. ru/2 0 1 0 8 .html (28 .03 .2022)

1.

8.3 llnrePue'r-Pecypcbl:
y,4OnrqeHKo c.IO.- 

-llyuxoBo-frJra3MeHHble 
Te :HoJIoflII4 Ans Iuogu$urcaqun

r(oHcrpyKUr4oHgbtx Marep[anoB r4 co3AaHr{t HanoMarepuanon.V're6HOe uoco6ine. - C.lI6':

rvari, z O o 9, 1 0 0 c. ffi$ //*;b;sk ssdb-seta :2!59"22J-fr-2# d - (28'0:\'202tt')

Eeplran 8.B., l{euuuu c.A., cefi4nran JLA. Baryyrvtuaa Tex.rIoJIofHf kr

o6opyAoeanve prrfl HaHeceHr.rr rr rpaBJIeHLIr ToHKI,IX rIIIeHoK. - M.: <Texn:oc'0epa>>,2007,

r ZO ,.htlpul*udtzl&,sadf,leilshlw/4iyu/1 39-7.bsdilks::vakwya:tsl4slaglYa'Lhtr,nl
(28.03.2022)

,{OCraHxo A.II. TexnOnOruqeoKue IIpoqeCCbI kr CI{cTeMbI B MuKposIeKTpOHI'IKe:

rIJIa3MeHHbre, sneKTpoHHo-I'IoHHo-JIyrIeBbIe' ]rbrprcasyKoBbre / A'lI' '{octanro'

2.

1



10

B.f .3aneccrnfi, A.M. Pyceqr<uft Ia AP. - Muncr. : Bec:ruprmr' 209?' - ]22 :' fSnermpouuufi

pecypc].-URL:Lrttp://www.bsuir.b}'/m/12.101523.1.7j'921'pdf(28,03-.2022.'|
4. 'uOpir"" A.M. Baxyyrr,ruo-rlJla3MeH'ble flpoueccbr 14 rexl{oJlofur' Y-re6' uoco6ue I

nv.e6peuon,B.I4.-Cnerqon,B.B.Pn6rcI'IH.-I',lsaHOsO:I',IsaHOsCXufiroC;'XI{MIIKO-
rexHorlorr.Iecxufi yHl4Bepcrrer,2006. -260 c. [SlercrponHblft pecypc]' - URL:

lTL.pdf (28.03,2022)

8.4. ConpeMeHHbre 6asbr AaHHbIX U Uni[OplraqIIoHHbIe c:[paBoqHble cIIcTeMI'I:

MeN4yuapoAHbre pe$eparr,rnnrre 6a:rr AaHHbIx I{ cl,Icre)Mbr qLITlIpoBaHI'rs Web of Science,

Scopus, Astrophysirr, prrurrrr"d, Mathematics, chemical Abrstracts, springer, Agris' GeoRef'

VtattrsciNet, BioOne, Compendex, CiteSeerX I'I r'rl'

9. Ilepeueur llnsopMarll{OHHblx TexHoJlorufi, ucnoJlb3yeMblx IIpH OCyUeCTBJIeHIII{

o6p aronareJlbnoro flpoqecca rro .qrlcqurrJrrrHe:

o llpurrleHegue MyJrbTr.rMeAZftnOrO O6Opy.{onanur An.f, IIpOBeAeHI'Ifl AOKIIaAOB-

nPeeen:raquft.
o Pa6ora c I4nrepnerou.
o Pa6ora c uusoprrraur{oHHblM rlopraJloM I'IBI{ Trorr'rfV'

B cryuae,q""tu"q"'onuofi Sopruu o6yueuut peKoMe'.qyerc.fl I'IcrIoJIb3oBa* Micros.{t Teams'

L0. TexnuqecKr{e cpeAcrBa rr NrATeplraJrbHo-TexHr{rrecKoe o6ecue'renr{e ArlcqrrflJrlrHl'r

(rvrogy.na)

Jlexquo HHafl . Ay [plTopr..rs c My JIbTIAM eAUfi nrru o 6 opygon anu eu.

Cueqprallrrrreou6opu'op""[ytIKoBo-IIJIa3MeHH-blXrexuoloruft,na6oparopux
3neKTpoHHofi n gouAonoii vurpocKolluu HOU "Hauotexuol0ru[".

cuu corc o 6 o pylon aHufl AJIq IIp oB eAeHIIS IIp aKTsq ecKIIX 3 aHfl TIII*I :

1. Mo4ynr MarHerpoHuoro pacrlblrlenufl HTK <HasoOa6-100>'

2. Mo4ynr uonuofi I'IMnnaHraIIuu HTK <Hano@a6-100)'

3. Mo4yrrc rloHlroro rpaBrleulrfl HTK <HaHoOa6-100>'

4. Mo4yns rrJra3MoxlrMtlrrecKoro TpaBneHllfl HTK <Hano@a6- 1 00>.

11. CpeacrBa aAarrTarluu [pe[OAaBaHIIs AITCqUIIJII{UbrI (uoAy.rln) n nrorpe(duocrqN{ JIIIq C

orpaHlIrreHHblMlr BO3MO)I(HOCTfl Mrr

B clyqae geo6xo,{r,rrrrocTpl, o6yraroululrcr }I3 qI',ICJIa JIIIq C OI.pi}HI',IqeHHbIMI',l

BO3MOXHOCTTMpT 3AOpOBbfl (rro 3asBIeH[IO O6y'rarorqeroox) rrloryT IlpeAnarilTE',Ct OAIIII I{3

cJreAyroq[X BapI,IaHTOB BoCIIpIItrT]Lf, uu$OpUaqllu c fIeTOM lIX lIUAI'ltBI{AyanbHbIX

ucuxoQusr,rqecKux 0co6esnocteft, e TOM TIIICJIe c uplIMeIIeH[eM 3neKTpOHHOrO <l6yre]HLls' vI

AI'ICTaHIII4OHHIx rexuolornfi :

- Anfl nrrl e HapyrleHfiflMu3penns: n neqarsofi (fopue yBeIrtIeHHu'u mpu$:rorvr; n (lroprte

orreKrpoHHoro Aonfr'.rr"u; u 6opt. ayAuotbafira (nepeno4 yre6unx MarrepranoB B

ayano Q oprur ar) ; u u,4nn plAyartbHbls 3aranl'rfl ' I{ KoH cyJlbr aWV "

- An_fl nr,ru c Hapy.rrreHr fl;,yittcJryxa: s ue.raruofi Soprr,re; n Soprvre sJleKrpouEtorrc AoKyIvteHTa;

I4HAI{BI{AyanbHbre 3aAaHI4s }I KOHCyIbTaIITIU'

-^ns nuq c HapyilreHr{flMlr olopHO-,{B[raTeJIbHoIo annapaTa: B IIeqaTHoft soprvre; n (popue

gne*TpoH'oro,qoKyMeHTa; B (fopnre ay4notfafina;LrHLLrBtrr\/aJIbHbIe 3aralJr4fl' I,I I(oHcynbra\krpr'

L2. MeronuqecKlle peKoMeHAaIIun o6yuarcquMcfl III) BbIIIOJIHeHI{IO caMocrosrellnOfi

padoru E
CaMocro_flreJrbgafl pa6ora sxrroqaer upopa6orny .nexqrafi, BbIrIoJIHeHIre KoHTpoJIbHoll

pa6orrr, [o,qroToBKu n a"66.peHIII{poBaHHoMy 3arleTy n (foprue ycTgofo co6eceAgnanus'
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Cauocr:osrerbHas pa6ora o6ecue.runaer rIoAroToBKy aonupaHTa K TeKynII'IM, ay,4pITopHbIM

3aHflTu.f,M r{ KoHTponbHr,xM Meponpr,rflTurrrr. Pesynbrarbl sroft no.4roroBKl{ tlpofll3JlflIorc.fl B

aKTI,IBHOCTW ACTT41AHTAHAganfrT:atx trI B KaIIeCTBe BrIIIOJIHeHHbIX KOHTpOJIbHLIX paSol'

IIpu npopu1omxe nexqufi peKoMeHAyercx o6parl{rlbcfi K KoHcrIeKTaM ne.KIII4oHHoro

rur"p"-u (nput*o, oxeMarlrrrHo, rrocJreAoBaroJlbno 3a(buKc[poBaHHbIM ocHoBHbIM

rroJroxeHr,IflM, BbrBOAaM, (pOprrlylupoBKaM, o6o6ulenurlr), nponepl,ITb I,IcloJIb3oBaHHblte B JIeKIIUU

TepMI{HbI I4 rloHfrrlf, c rIoMoIIIbIo cJloBapefi, cupanounl{KoB c BbIrII4cbIBaHI{eM 'rorxosaHufi n

rerpaAb.
Cne4yer o6ognaqr4Tb Bolpocbr, TepMuHbI, MarepI{aJI., Koroprrfi srrgbleaer rpyAHocrr{,

rroMeTnTb rr [orrbrTaT scs. naitru oTBeT B peKoMeHAyeuoft mare.paType.

Ecml caMocrorreJrbHo He yAaercfl paso6pamc;r B Marepllarle, neo6xo,4'IMo

c(fopuynrapoBaTb BoIIpoc u 3aAaTb llpeno,4aBaTenlo Ha KoHcyJlbTaqlrv\ Ha uperKTI'IqecKoM

3AIIflTVIId.

M e mo d uqe cK ue p e KoJ|t end a 4a a n o n o d eo mo 6 Ke K np uKmuq e c Runt 3 sHfl rnafl M

flparru.recKr{e 3aH.rrrr{s [pe.qcraBJrflror oco6yro Qoptuty cotleraHl'Ifl TeopI{I4 I']: npaKTI[KI{.

IrIx HagHa.reHue - yrny6nenne npopa6OTKr4 Teoperr,rqecKoro Marepl',Iala npeAlvlera rlyreM

peryJrflpHofi ra utanOuepnOfi CaMooTo.tTennuOfi pa6Oru aC[]IpaHToB Ha IIpoTflXeHI'IIl Bgero

nypau. flpoqecc rroAfoTOBKr4 K rrpaKTr,rqecKHM 3A]F'flTLrflMl BlKJIrOqaeT ll3yqeHlle HopMaTI',IBHbrx

AoKyMeHTon, o6l3are6Hoft ra AorroJrHlrremnoft nplTeparypbr lro paccMarpl{BaeMoMy Bolrpocy'

Heuocpe4cTBeHH0e rrpoBeAeHr,re [paKTUqeCKoro 3alj.flT'r4fl.IIpeAIIOJIaTaeT' HaIIpI'IMep:

- v1nvBkr1yaJrbgbre BbrcryrrJreH us. aclirvpalron c coo6xleHllflMll rlo KaKoMy-mz6o Borlpocy

raryraeuofi TeMbI;

Spouralrnoe o6cyN4eHr{e paccMarpl,IBaeMoft upo6nervrr, o6o6uleHns.u BbIl}oAbI;

- perreHl{e 3aAatl l'I ynpaNneuuft;
- perrreHrre cr,rryar{[oHHbrx npo]I3BoAcrBeHHbIx (rpo (b occl{oHaJlbHsx) g a,qa'I;

- rrpoeKTr,rpoBaHpre 14 MoAen[poBaHr.re pa3HbIX BI,IAoB I4 KoMrloHeuton upo(f,eccuonallrsofi

.IIEflTEJIbHOCTPI.

- BbIrIoJIHeHpIe KoHTponbHbIX pa6or.

IIpu nogroToBKe K [paKTurrecKlrM 3aHSTI,If,M ac[upaHTaM peKoMeH,4yeTcs: B]HI',IMaTeiIbHo

o3HaKoMrrrbcf, c reMarranoft npaxrHr{ecKoro ga]c,fr"tkrfl; rlpo'Iecrb KoHcneKT JIeIilIZtI4 rlo reMe,

u31r.rgTb peKoMeHAoBaHnryro Jrprreparypy; cocraBllTr xparxuft IJIaH orBera Ha KaX4bIfi nonpoc

upaKTl,IqecKoro 3aHrTUS; fipoBepr,rTb cBor,I g]c,A]F^rIg., oTBeqa-f, Ha. BOIIpOCbI AJIS caMorlpoBepKl{] ecnfl

Bcrperrrcs He3gaKoMbre r-poo""ut, o6xsatemuo o6parurbct K cJIoBapIO u sa$uxctlpoBarb I{x B

TeTpaAI4.

Bce uprclrrleHHbre salLaHhrfl, BbrrroJrHrTb n pa6ouefi TeTpaAI{.

flpaxruuecKr,re 3aHrrlrfl pa3Br.rBaror y ao[IrpaHToB HaBbIKu caMocroflremHoii pa6orrr uo

perrreHl,Iro KOHKpeTHbD( 3AIAH.

IIpu nodzomoexe x dufuQepenquposaHHowy saqemy e Qoytn'e ycmHoao

conecedoouHun peKoMeHAyeTc.f, aKTyantr3arlkIs.V AHAIIkI3 COAOpxaHI{s MaTepua[a JIeKIII4OHHbIX I',I

lpaKTr4trecKrrx saux.tuit; r{TeHr,rg o6ssaremuofi Lr AoTIoJIHI{Tensnoft jrll'rreparypbl;

caMocrosrellnHfi floucK uu(loprr.taqr4urro orAeJrbHbrM BonpocaM c LIcrIoJIb3oBaH]reIu pa3nl,IqHbrx

BI4AOB 
'ICTOIIHUKOB.


