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1. IIEJII O CBOEHVTfl Inc\r4IIJrI,IHhI
Ilenrro ocBoeHl{t rI4cllr4rlfi.rurr <Murpoorrr}rKa n ([oronuxa)) rBJrflerca (fopvrupoBaHr{e

snaEmfi n o6nacrra 6agourx [p]IHII]r[oB 0ynrqpron]rpoBaHr,r.f, ]r KoHcrpy]rpoBrur[r enrprqecK]rx
gJreMeHToB rE ycrpoficrB, pealr]rsyeMhur Ha Mr{KpoypoBHe.

3apLaquArrcqlrlJrlrrnbr:
. [oryqenue gnanzfi o nocJreAHrrx AocrrrxeHlr.f,x B

Qopnruponalvre y cryAeHToB Ha1"rHoro MbrrrrJrenru
KapTLrHEr Mlrpa;

obnacrz Mr4Kpoorrrr4rr,r n Soronurr.r,
n coBpeMennoft ecrecrnerlnosafnroft

' Lr3yrreHlre ocHoBHLIX s(pQerron, [poqeccoB Lr rrnne;anit, orrpgAeJurroqr,rx
(fynxquonlrpoBarlue sneMeHToB Ia ycrpoficrn na rrazrpoypoBHe B orlTraqecKoM Ar4prra3oHe;

' I'I3fIeHHe MeTOAOB aUUIJIH3a U paotleTa SneMeHTOB LI CIICTeM MLIKpOOnTUrcfr u $Orpuuru;o o3HaKoMJreHr,re cryAeHToB c coBpeMeuuoft nay.nroft auuaparypoft u nupa6ofrra y Hr{x
HaqaJIbHbD( HaBbrKoB [poBeAeH]rr gKCnepr,rMeHTaJrbHbD( Ha) rHbrx [cqreAosaH[fi
pa3nl4rlHbx SusrvecxHx snreuuft r{ oIIeHKr,r rrorpertrHocreft usrrrepenufi .

2. MECTO AI'ICqrmJIr,IHhI B CTpyKTypE olrolr Bo
[ucgwntwna <MurpoorITI{Ka n (forouzKD) orHocr,rrc.s K Arrcq}rlJr}rHaM 40 nrr6opy

BapLIarlIBHoft qacr}I ocHosHoft npoQeccuonanrnofi o6pasonarenrnoft rporparuMbr. Llsy.renze
AlrcqEIrJII'IHbI TIpOXOALIT B BOCbMOM CeMeCTpe, raK KaK oHa rpe6yer 6agoeofi no4rorbnxra n
o6nacrra Qvsurra, xnantotofi u crail4crnrecroft Susraru, suaHr.rfi MeroAoB ataJrngarf KogTpons
HaHOCTpyKTypI'IpoBarrHbx MareplrarroB vt clrcreM, rrpoqeccoB Mr,rKpo- Ir HAHOTqXHOJTOTLTI{,
MexaHI4KI4 IraHocucreM u rpz6o;rorzra, ocHoB yrIpaBneHLIt rexgr{qecKr,rMl,I qzcreMaMl{.
MATEPI,IANOBCAEHI{' HITIIOOTPYKTYPT4POBAHHbD( MATEPI4UIJIOB.

hs I'I3rreHlrt Alr0qurrnuHbl cryAeHThr AoJDKHrT o6raAarr 3HaHlr.f,Mu, yMeHtrflMlr Lr
HaBBrKiMlr pa6orbl c orrrlrKo-MexaHl,IqecKl,IMrr ycrpoftcrnamr, na3epHhrMr.{ cgcreMaMr4,
IlBMepI'ITenbHbIM 14 aHaII}IT}IqecKuM o6opy4onanueu, Mr,rKpogneKTpoMexa4r.rqecKrrMl{
cr{creMaMr,r, gJreKTpoHUXOfr U M}rKpo[poqeccopnofi rexHzroft .

Ocnoenr're ALIcqlr[JnI4Hrr neo6xo4llMo Anr [poxoxAerr]rr [pe.qA]rnnorvtroft npaxruxrE u
BhrrroJrueHlrJr nrrnycruofi rnanu(punaqr.rounoft pa6orrr.

3. KOMIIETEHUIIN OEYIIAIOUIEIOCfl , OOPMI4PYEMbIE B PE3Y.IIbTATE
o cB oEHnfl 4|ilcIryrrrJrr{Hbr

B pesylrmre nsYrcHasAr'IcqlIrrJILIHhr cryAeHTAonxeH ocBor,rrb cJreAyrcru{e KoMrrgre'rlr.M:onK-2. Cnoco6uocrr BbuIBJItrb ecrecrBenHoHayqHyrc cyrrlHocrb npo6neu,
Bo3HlIKaronII{x B loae upo$ecczonanrnoft AerreJrbHocrr4, np}rBneKarb AJr{ ux perueHprt
coorBercrBForquft (f usuro-uareMarlrqecK nft annapar.

B pesyurtare ocBoeHLIJI AI4cIIlr[JI]rHbI o6yyarorqzficr AoJDKeH AeMoucrpr,rpoBarb cleAynoru{e
peyJrBTarbr o6paronarrrx:

l) 3uarr:
o Qzsr,ruecxne rpr.rHrlr,rrrbr, e(f(pexrrr u npoqecchr, ne)Karrlr{e B ocHoBe

QyurqnounpoBaHlrs snenrenrnoft 6asrr v ycrpoficrr Mr{Kpoo[T]rKr4, oco6enr1ocru ]rx
nposBneHurflnpw IlepexoAe K gJreMeHTaM Mr,rKpoHHbD( pEMepoB (onK-2);

2) Yuers:

' rIpaBlIJrbHO rc[oJIb3OBarB 3aKOHOMepHocrLr Nrs. peanr.r3arl]rr4 [oreHllx,rilJrbHbx
noguoxnocreft Mareplr4JloB rrplr [poeKTlapoualnvr v co3Aau]rr.I cr{creM Mr4Kpoenrr.rKr,r 14

$otonuru; ucrloJrb3oBarb MareMarraqecrrf arrflapar npu pazpa6orKe gneMenrnofr 6agrr r,rycrpoficrn Mr4KpoorrrxrE z Qorouuxu (OIIK-2);
3) Bna4err:
o ocHoBHbrMlr MerQAtlMI'I lI arrfoplrrMulMr.r pacqera sleuenrnoft 6asst u ycrpoftcrB

Ml4KpoonrriKl'r c frerorvr yc'Ilonrnft lrx peanlrsallur4ur1iaHurl rrp]rMegeuux (O1IK-2);



O6rqar
4. CTpyKTypA I,I COAEPXAHTIE AIICUnUT4HbI
IKoc,trb lu,rcqlrrrJrr,rnbr cocraBJrrer 4 gaqettrrx eJrlrHnrr- 144 cacaAOeMKOC,]Tb lu,rcqlrlrJrr,rHbl cocTaBJIf,eT 3aqerHbx e.U4Hr,u[ l44,m,ca.
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C Ire AIICqITIJIIIHbI

Teurr, pa3Aenbr,qr{cq}IrrJr}rHhr Kor-go
qacoB NEKIIUII

npaKTn-
qecKr4e

na6qpa-
roplGre

cpc

PasAefl 1. OcHonnrre rroJroxeprlfl reoMerp[qecKofi,
BOJTHOBOfi, rCnanronofi It Heflr4HefrHofi onTI|KI| 22 4 4 t4
Jlerqur l. Ocsonnue flonoxeHEf, reouerpuvecrofi n
BONHOBOtr ONTI{KI{ l2 2 2 8

JIerqLs 2. Ocnonrue rroJroxeHlrrr KBarrroBofi n nenmreiuroft
OIITI{KII 10 2 2 6

PasAe.n 2. BsauMoAeftcrs[e gJlercrpoMarnrrrrroro
fl3JryqeHl{fl c BerIIecTBoM 29 6 f, 18
Jleruu.a 3. Zsrq"lsHfie r.r BeuIecTBo l0 2 2 6
Jleruar 4. KsarrroBbre pa3Mepr+re sQQerrrr l0 2 2 6
Jlerrtrr.tr 5. Cnoco6H ylpaBneHrur o[TrlFrecKlrM r,r3JD reHr.reM 9 2 I 6
Par4e.n 3. Tnepgore.nbHgre ncToqHr.rKr{ rr rrprreMHrrrcr.l
u3nyqegHc 28 6 4 l8
Jlerrprs 6. Ilcroqsurr,r HeKorepeHrHoro r,r3JrJ reHr.rt 10 2 az 6
Jleru,rr 7. Tnep4orelrHhre na3opbr 8 2 6
4a*u- 8. TnepAorenbrrbre nprrpMHuKlr rl3rryrreHrat l0 2 z 6
PasAer 4. Onru.recx[e BoJrHoBoJIbr 22 4 al l4
Jlerqur 9. O6reumre u [JraHaplrEre o[Tr{qecKr{e BoJrHoBoAbr ll 2 2 7
neKqI,t{ 10. BonronoArrre crpyKTyprr n o6reurnrx o6pasqax l1 2 7



Tenru, pa3AeJnhr Ar4crlr{nJr}rubr
Kor-no
IIACOB JIEKIII{II

IIpaKT[r-
qECKI,IE

ra$opa-
TOpHbre

cpc

PasAer 5. (Dorouuue KprrcraJrJrbr u ro.norpaSur 19 3 4 t2
Jlerqnr I l. @oromrIe lr non{pr,rroHHbre xpr{craJrJrhr l0 2 6
JlexIglr 12. Cnoco6u ronorpaftnvecroft sarrrcra 9 I 6
PacAer 6. Onrnqecrrre MrrKpogJreMeHTbr u ycrpoftcrna 24 4 5 t4
Jlexqris 13. Ocnosrrre KoM[olreHrbr trrrrerparrlHo-
oml{qecKlil( cxeM l3 2 D 7

Jlerr[a.fl 14. MurpoomoMexaurrecxue cxeMbr lt 2 4 7
3a.r6r c oUeHKoft

[4roro 144 27 9 8 90

3aHSTnS
Ns uo4ynx

AI{Cqullnl,rHbr

Ns
iln

HaaMenosaHue u/vnu KparKo-e coAep)KaHrre na6oparopnrrx
paooT

Tpylo€urcocru
(qacos)

Pagae.r 3.
Tnep4orelrnue
I,ICTOqHI{KI{ I{
npr{eMHr4KH

I,BJTVqEHHS

I J\b 3.1 Zsyreuue KoHcrpyKrlr.ru u feoMerprrd
rroJrynpoBoAHr{KoBbrx rerepocTpyKTyp

2

2 J\b 3.2 Llccne4onanue napaMerpoB na3epHbrx AHoAoB Ha
ocHoBe rerepocTpyKTyp

2

Pasaer 4.
OnrH.Iecrue
BOJIHOBO.IIbI

a
J J\b 4.1 @opnrnponarure orrrr{qecKrrx crpyKTyp B npo3parrHbrx

MaTeplranax
2

4 3arqlrra la6oparopurx pa6or 2
Parae.n 5.
OoroHrure
Kpr.IcTzlJIJIbr r,I

ronoroatbr,rs

6 Ns 5. 1 JlasepHo-rangyqrpoBaHHoe $opnanponanue
MtTKpooITTWeCKAX SJIeMeTITOB

2

I Np 5.2 MoauQuraqriu noKa3areJrr npenoMJreHr,rrr B

onrl,rqecKoM BoJroKHe QervnocenyHaHbrM na3epHblM
UBJTyqEHHEM

2

Par,[el 6.
Omnlecrrae
MI.{KpO3neMerITbI }r
ycrDoftcrna

8 Nb 6.1 I,Isyrerue KoHcrpyKrlr{tr v reoMerp}ru unrerpurbHo-
OMHqECKI,TX 3JIEMEIITOB

2

9 Np 6.2 I4syreHne rexHonorl,ru cBapK]r onrr{qecKax BoJroKoH 2
10 3aqura na6oparopHrx pa6or 2

}ITOTO: l8

Ha uparuqecKlrx salflTvtfrx, opueHTr{poBaHHhD( Ha rrpe,B,rerHyro o6nacrr 6yayrqeft
npo0eccuonanrnofi AetreJIbHocrLI cryreHToB, KoHTponnpyercr creneHb ycBoer{}rr cTyAerrraMpr
ocHoBHbtx reoperl4qecKl4x tloJroxenzft ro ocHoBHBrM pa3AeJrztM Arrcrlr4rrJrlrgbr.

5. OBPA3OBATEJTbHbIE TEXHOJIOIUU
oJIeKUlIoHHo-ceMI'rHapcKaJI cl4creMa o6freHl4r (rpa4raqrouHhre JreKrIr,rOHHbre n

na6oparopuue sanrrzx);

'rIplIMeHeHI'Ie MynbrlrMeAr,Ia rexHoJron{fi (npone4eHr.re neKqr4oHHBx Lr celfr,rHapcK]rx
saJJsruir c [p]rMeHeHr{eM KoMrIbIorepHEx rrpeseuTarluit u AeMoHcrparILroHHbD( ponr.r6oB c
[oMorrlbro upoeKTopa r{Jrr{ KoMlbroTepa);

o o6)^renr're B MaJrhrx qpyrrrrax (nrrnomreuue ra6oparopHbrx pa6or B rpyflrax ]r3 .qByx r.rn[
rp€x.relonex);

orexHoJronrf, rpo6neMHol'o o6yuenux (case study). flpu paccMorpegllu BorrpocoB
[paKTHqeCKoro [pl'rMeHeH]rt paccMorpeHHoro reoperuqecKoFo Marepr.rana, I{cllpJrb3yercs
AI'Ianor co cryAeHTaMz Ha rrpeAMer Bo3MoxHbD( crloco6oB perrreHr,rr rrocraBJreHHofi 3atrawr;



'Macrep-KJlaccbl (4euoncrpalir4fi Ha rrpaxTurrecKrx 3arurr]rf,x np]rHrlr,r[oB pagqeTa 3aAaq
IIO pa3nr,rwlrru reruau);

oI{H0opMarIuoHHo-KoMMyH[KaIIroHHhre rexHoJrorur (nprauenenue urrQopMaurroHg6x
TexHoJIorI4it Wx MoHlrroplIHra teryqefi yc[eBaeMocr]r cryAeHToB r,r KoHTponr snan{ft).

6. OIIEHOIIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJI4
YCIIEBAEMOCTII, IIPOME)KYTOIIHOft .IIINCTAIIUI,I tlo I4TOIAM

ocBoEHIIfl AIICIIIIIIJIIIHbII,IyTIEEHO-METOAI4.IECKoE
OBECIIETIEHI,IE CAMOCTO.fl TEJIbHOfr PASOTbI CTYAEHTOB

Tercyqufi Kolrrpo+Ilb ycrleBaeMocrtr flBIrsercr pacrrpeAenennrnra lr ocHoBiur Ha orIeHKe
HecKoJIbKr[X COCTaBJTfl IOrq[X.

l. Pesynrrarrrpeftruur-roHTpoJrr.
2. Brmonnenue ra 3arqr,rra la6oparoprrbD( pa6or.
3. Brmonnen[e fi]paKTprqecKr{x saAanzft.

Bonpocrr pefir[nr-Konrpong Nq I
l. Onruqecxue KoucraHTbr, cBeroBbre Jrfua.
2, Orpaxenue 14 IIpenoMJreHLIe cBera Ha lparr[rle parAeJra ABp( cpeA, rBJreHr[e rroJrgoro

BHyTpeHHero oTpDKeHI4t, [poxoxAeH]re cBeTa qepe3 rlorJlonlarcI{ue cpeAbr.
3. SlerrpouarurlTHhre BoJIHhr, ypaBHeHr,re Marcnerua r,r rpaH]rrrHbre ycxoBg.q.
4. I'Intep(fepeHIII'It u guQpar<qzx cBera, rounnercnrrft rroKa3areJrb rrpgnoMnenr{r,

rroKa3aTeJrb florJrolqeH]rr.
5. Oagosat lr rpyflrloBarl cKopocrb cBera, Ar,rcuepcm, cooruorrreHlre Kparuepca-

Kponvra.
6. flonepzsaqua [JrocKI{x BoJIH, pacnpocrpaHerrte cBera B n6orporrHbx 14

arrr{3orporrHhx cpeArx, 4Boftnoe Jryqe[penoMJreul{e.
7. Onrzqecra.f, aKTr,rBHocrr ra Sapa4eeBcKoe BparrleHr,re.
8. KeaHronrre rrepexoAbl [pI-I B3tMMoAeficrnur,r c gJreKTpoMarHr,rrnbrM r,rcJrrre5rr,reM.
9. Cnonrannoe I,r BbIHy)I(AeHHoe r,BJrfreFrr,re, roeQ(fuqr4eHThr 3ftnuneftna.
10. KzueruqecKl'Ie ypaBHeHI,IrI, ycl4JreHr4e lr reHeparlus olruqecKoro r,r3nyqegr,r4.
I l. MonoxpoMarlltlHocrb, rloJltpltarlur, KorepeHTHocrr, HaflpaBreggocrb na3CIpqhD(

n) rKoB.

12. flpocrparrcrBeHHoe, aMIrnHTyAHoe, rroJurpr.r3arlr{ouHoe, qacrorgoe,
(pasonoe npeo6pasoBauue na3epHbrx rrfrKoB.

13. Henunefinrre ffBnerrrrr BToporo uoprAKa, eneKTpoMarnr{THa.f,
nenr,rneft noro B3ardMollefi crsus.

1 4. Henun eituas [onrpr,r3yeMocrb Kpr,rcrzrnJra ra nerzsefturre orrrr4qecKr.re sQQgrcru.
I5. fenepaqlu rapMoHrrK.
16. Vcnonue (pasonoro clruxpoHlr3Ma.
17. IlaparraerpwrecKr,re npeo6pa3oBaur{f, B orrrltKe, nacrpoftra rraprorrr B

rrapaMeTpr4rrecKr4x feHepaTopax.
18. Moaynaropbr Ha ocuoBe orrruqecKofi seluueftnocrr{.
19. Henr.nefr''as o''rlrKa 14 MoneKyJurpHoe paccef,Hlre cBera.
20. 3epxa-nrnoe orpareHlre, MLlKpoilrepoxoBarocrb [oBepxuocrrr u leoMe[p[rrecKr4e

HeoAHOpOAHOCTT.T

2 l. Mnorocloftnrre Hlr3Kopa3Mepnbre KoM[o3r{rl}ru.
22. KnanroBbre orp aH Lrrrenvfi .. paeuepnrre 

s (f Q ermr.
23. Meroabr non1nreHlrr Hauoqacrlrrl 14 HaHoMareplraJroB.
24. I{mvroBbre roq*r.r, KBaHToBuur npoBoJroKa, Ha'ocJror{.
25. flepwoAr4qecKr.re KBanroBo-prBMepHbre rerepocrpyKrypbr.
26. 9nerrponnrrft orreKTp AByMepHbrx u oAHoMepubx cr4creM.
27 . Onru'recKr4 e [epexoAhr B KBarrroBo-pa3MepHbrx crpyKTypax.
28. 3nenpoolrrlrqecK]re MeroAbr ynpaBneHr4s ourr,rqecK]rM p3JrrreHrreM.

BpeMeHHOe r4

(fop{ayrupoma



ArycroourlrrrecKr4e MeroAbr yrrpaBJreHr,rr orrrlrrrecKlrM prsnyqeureM.
Marnvtoonrr{rlecKlre MeroAhr yrrpaBneH}rr ourr,rqecKlrM r,r3nfregzeM.

Bonpocrr peftrznr-Fonrpons J'.|!2

l. I'Iuxerquouuhle lrcrorluI4Krr cBera Ha ocuoBe roMo- r,r r.erepouepexoAoB.
2. Zsnyrarenz c upeo6ptBoBareJreM crreKTpzlnbHoro cocraBa l3Jrrreg1ar.
3. I4nr[parpacubre ]r3nfrareJrn.
4. Jlasepu Ha Kp[crrrJrrrrx ]r creKJrux.
5" OurosHrre cuoco6sr rroJrfreHr,rr nasepnofi KepaMriKr,r.
6. Onrra.recKfie pe3oHaroprr, 4o6pornocrr.
7. MoAu na3epuoro pe3onaropa.
8. Jlaseprr c cenerrlI4eft uo4, rlepecrpar4BaeMhre r,r sacroruo-MoAyfi.rpoBaHubrp Jra3epBr.
9. I4uxerquouHbre na3ephr Ha rereponepexoAax.
1 0. Oorope3lrcrophr, Qoro4rao4rr, $ororpansv cropbr, Qoroyunoxr4TeJrr4.
I l. cnerrpallbHbre, gHepferfiqecK]re, qacrorHbre xapaKTepr,rcrr,rKr{.
12. II3c nunefixu r{ MarpLtrlbr, Mr,rKpoKarrarrbHbre [Jracrrr'br.
13. OcnosHble [oHrrr4fl Teoprrn BoJrHoBoAos. florHoe BHyrpenHee orprDrenrae. florepu u

yc[neH]re orrT]rqecKr,rx cr4rHaIIoB.
14. O6reuuhre Ir [naHapHbre orrruqecKne BoJrHoBo.ubr.
15. PacnpeAenenrre Morquocrr,r, cooruomenrrr NrflJryrreBor.o r4 BoJrHoBoro upn$nuxenufi.
1 6. Hennseft no-onrnqecKlre eQQerrrr r 6psrroncKr4x BoJrHoBoAux.
I 7. MexanlrcMbr Bo3HI{KHoBeHI,II rrorepb B orrrr,rqecKrrx BoJruoBo.urx.
1 8. SnerraeuTbr reopr,r]r orrrr,FrecKrrx HaHoaHTeHH.
I 9. Coe.quueHr{e lr cpanu,rBaHrde orrrr,rqecKrrx BoJroKoH.
20. OurrrecKlre MyJrbrr,rrrJreKcophr r.r .qeMyJrbrrrureKcopbr.

BonpocH peftrnnr-rconmonq Ng3
1. OoronHrre KpllcrturJlbl rI MeraMarepr,ranbr. flonsrue 3arrpeqeHHoft gonrr.
2. PacupocrpaHeurre cBera n ([oronurx Marepr,riurtx c 3auperqeHnofi souofi.
3. Mo4enrpbBarrlle olrllqecKux eSQerron n (pororrubrx KplrcraJrrrax.
4. cnoco6rr flonrre'rs pezrnBHbo. (foronnrx Kpr,rcraJrJroB.
5. OrpvqarelbHble rIoKtBareJIb npeJroMneuras. MeraMareplraJrbr n rruep6pJrr{qecKr,re

MaTepr,rnrrbr.

6. Merauonepxnoeru. A'ouaruuoe [penoMJreHr4e 14 orpuDKeqr4e.
7. Kourou[nbre pacrBopbr.
8. Ocnonrr JIoKaJrhHo ycunennofi o[T]rqecKofi naurpocroiln:ztrcrreKTpoc6orru4.
9. Oopuuponanue nso6paxenzft u oro6paxinve un(fopnraqrau c roMorqbro

roJror"pzrMMnofi onrurfi ]r ronorpaQzuecrulx cracreM.
1 0. O6rerr,rH{ul ronorp a$ux n QorouyncrBr{reJrbHbre Marepr4.rJrbr Anr roJrolp ap4n
I l. fouorpaMMnhre Lr 4z(fparqlroHHhre orrrlrqecKr,re gJreMegTbr
12. folorpaQuvecxax rntepSepoMerpr{s, ronorpaSuqecKuur rraMrrrb, orrrr4Ko-

rolorpa(f rvecKilr o6pa6orra unQoprrlaquu
13. Cuoco6rr 4uanrocruKrr HaHo- r{ Mr4Kpoycrpoficrn.
14. Ycrpoffcrsa rn cnoco6rr BBoAa u BbrBoAa r,rsrytreHrar.
15. onrrl.recKlre pac[peAenl{TeJlbubre 14 KoMyrarlr{ouHbre ycrpoficrna, HarrllsBJreHHhre

oTBeTBIITeJIU, IepeKJIIOITaTeJIR.

16. OutuqecKl'Ie cneKTparlbnrre (punrrprr, r.rnrepQepeHrlLtoHHbre noKpbrrr4s.
I 7. YnpaurreMbre 3epKana r,r ar$parcqr4onHbre peruerKr,r.
18. JLEulrgu Openelx, $orycrpyroql4e KoMrroHeHThr r{HTerparrBnoft onrr.rrz.
I 9. Ontorr,rexaHlrlecKr{e KJrroqu.
20. MexaurqecK[e cKaHr.rpyroq]re

,qn$paKrlfi oHnhre pelrerKlr.

29.
30.

MraKpo3epKarra, Jrr4H3br, uogynxfopu n



IrpolrexyrorrHas arrecraq[q npoxoAtar n Qopue sa.rOra c oqenrofi.
Bonpocnr x gaqdry c oueuroft
1. Knarrrono-pa3Mepubree(f$errrr.
2. OcnosHrre rloJloxeHr.rr feoMerpl,r.recxofi orrrr.nKr.r.
3. KnaoczqecKlre puBMepuue eQ(fexrur.
4. Oqronnrre [oJroxeHr,rr sorHosofi orrrtrKr,r.
5, IrlcroqHr.rxr4 HeKorepeHTHoro r43nfreHr,rr.
6. Ocnonnrre floJroxenr{r KBaHToBoft ournru
7. TnepAorenbHbreJra3epbr.
8. Ocnonnue IroJrolxeHr4s uenunefiuofi ontr.rru.
9. oopurr.rponaHr{e BoJrHoBoAHbrx crpyKTyp B rpo3paqHbrx cpeAax.
1 0. Tnep4oreJrbnbre rrpueMHr{K 14 rlr.nc.creHlr'..
I 1. O6rerrlHbre r{ rrJrauapHbre onTr.rqecK[e BoJrHoBoAbr.
12. Mero4br yrrpaBneHr4r orrrrrqecKlrM r{3nyqeur{eM.
I 3 . ocuonHbre KoMrroHeHTbr r{HTerp€rnbHo-olrrr4 qecKltx cxeM.
14. (DoronHhre KplIcriIJIJIbI. PacnpocrpaHgHr.re cBera n Qoronusrx Marepr4anix.
1 5 . (Dr.lsru r.recKr,re oco 6enuo crr.r pa6orrr rerepocrpyKTyp.
I 6. MzrpoorrroMexaHr,rqecKr.re cxeMhr.
1 7. o6re lrHat ronorp aSur_ u Soro'ryn crBl4TeJrrnbre Marepra€urbr Anr f oJr6lrpa{l uu,
18. Cnoco6rr nonyreHlr;r na3epHoft nanorepaMrrKlr.
1 9. Ocno nH6re rroH{T Lrs. T eo pvrv BoJrHoBoAoB.
2 0. Merarrl aff]eplfrurbr u rznep6onuqecKne MaTepr4 aJrbr.

caprocrosreJrbHas pa6ora cryAeHToB BKrroqaer B ce6-s:
I ' Ay2,Ilropuat caMocro.f,TeJlbHzul pa6ora cry.ueHTa rro Alrcq[[Jrr4ue Bbrro;rguercr Ha

ra60paropHbrx r{ [paKTr{qecKr,rx 3aHfrr,r.8x rrpll pelreHr.il4 3aAarr.
2. Bueay4uropuar caMocrotreJlbHuur pa6ora BbrrroJrurercr clfy.qe]:noM np1r

yrny6leuuoM l.I3yqeHur4 ALrcr\r4tIJILIHbr rro reMe upoftgeHnoft lexquz, 11ptr ilo,{ro1oBKe K
na6oparopurru pa6orana. Ocuonnofi (fopnaofi carr,rocro-rrreJrbHofi pa6oru cr),Aerrr.4 rf,BJrrerc,
rr3freulre KoHcrreKTa lerqraft, peKoMeHAosaHHoft nxreparypbr.

CauocrosreJlbuiul pa6ora 3aBepruaer 3?/ialtv Bcex Apyrt4x Br{AoB yre6upr,c [p[)qr]cca 1a
MOXer ocylllecrBnflTbcfl Ha JIeKIII,If,X, CeMI{Hapax, npaKTr4qecKr{x 3aHfl-rvtrx, liaci,opraropHr-x
3aHflTI'Itx, KoHcynbrallHtx. Kar $opua opraull3aquu yte6Horo rrpoqecca caMoc:roqrerJrbHat
pa6ora cry.4eHToB rlpeAcraBnser co6ofi IleJreuarrpaBneHHyn clrcreMarr{qecKyro ,{eJ{TgJrEHocrb
no npuo6pereHrrro 3wauuit, ocyrlercrBnreMyro BHe ay,qr.rropr{[.

Kourpolr BbIIToJIHeHI'II caMocro.sremnofi pa6orr,iocyrqecrBnrerc{ B xoi[e Br,rilonHeHr.r.s
14 3aIrIrITbr na6oparopnrx pa6or rlo AHoIII4nJII{He, rrpra BbrIroJrHeHIzI,I [paKTI,rqec]KLDi: 3iia.rl6Hr nit, na
sa.r€re.

Boupocrr,qnq rcoHrpors caMocroqrenrHofi pa6orrr
1. Oco6ennocrll nsallMoAeftcrsras gneKTpoMafH]rrHbrx BoJrH c uraxpoo6reK:pa1or,
2. Ypanuenzx 4nx pacu€ra. QoronHrx Kpr4crannoB.
3. Brr6olp Marep[anoB orITLIqecKrIx KoMrroHeHToB Jra3epHbrx crrcreM.
4. Texuolornqecxufi rtporlecc I43roroBJreHLr.rI aKTI,rBHbrx gJreMeHToB rra3epHElx crrcreM.5. Mero4u orleHKrr rrapaMerpoB nzrrepHbrx ycrpoiicrn.
6. Murpo r.r HaHoJra3epbr.

7 . Mexarrzgrr.*r (popnar,rpoBa'r.rr grrr4TaKcr.ralbHbrx rrJreHoK.
8. TexuoJrorna npo6onoAforoBKr,r Marepr.raJroB.
9. SSSerm lonnnepa, cABr4r 14 yrrupeHue nu:auit.
10. 3$Qerrrrr (Draso u CaHr.f,ra.
I 1. BonoxoHHo-orrrrrrrecKr4e rr4pocKolbr.
12. Merctu (faaonofi KoppeKrlt4r.r BoJrHoBoro (fponra.
13. Oco6eHuocrrr runep6onzqecKprx MarepuzrnoB.
14. TexuoJrorrrr4 n o6nacrz 3arqr.rrHbrx rorrorpaMM.



15. fonorpa(pruecraa raMrrb.
16. OurraqecKr4e crlcreMbr trcKyccrBeuHoro r,rHTeffreKTa.
I 7. CnepxcKopocrnbre cnoco6rr flepeAarru u o6pa6orrra un$oprraaqr.ru.
I8. Czcrervrbl Ha oquoBe HaHopa3Mepubx tt Qorouno-Kpr.rcrarrnlrqecrr,rx crpyKg?.
19. Cucrerrlbl orrruqecKl{x u KBaHToBbx Bbrrrr,IcJrenr4ft n ouruqecKr{e KoMrrbrorEpbr.
20. Llntetpagux MexauurlecKl4x, orlTr.rqecKr{x n gJreKTpoHHbx KoM11ogeHToB Ha

MlrKpoypoBHe.

7 . yIIEBHO-METOMTIECKOE II IIHOOPMAUTIOHHOE OBECIIEITnUnn
AUCUUIIJTT4 Hbr (Mo[yJIfl )

a) ocnonnafl Jrrrreparypa:
l. Aparenxn C.M. Bnegenrae n (ferurouauoQoronnry: Syn4arraeHTanbHbre ocHoBbr rr

na3epHble MeroAbr y[paBnteMofo rronyreHr.rr vt ,qr{arrrocr}rKr{ HaHocrpyKTypl,rpoBaHHbx
Marepl'Iuuon: yre6noe noco6ne ro HarrpaBJreHr.rrM rroAroroBKu 6axananpnara 200400 (200200)
"Ourorexnnxa", 200500 "JlasepHarr rexnlrKa r,r Jra3epubre rexHororzu", 20070q (ZOOOOOi
"Ootouuxa lI onrol4HQopuarura" ra cleq[aJrbHocrflM 200200 "OrlrorexuuKa" u 200201
"Jlasepnaa rexur{Ka r4 na:}epHbre rexHoJroruu" I C. M. Aparcerun [z ap.] ; not o6u. peA. C. M.
Aparenana .- Mocxsa : Jloroc, 2015 .- 743 c. : ul., "ta6il. * 1 enercrpoH. orrr. aracr (CD-
RolO (2ll M6).- Bu6nuorp.B KoHrIe q. 

- c. M. Aparenslr, A. o. Krrepur<, B. f.
flporouren, B.f. Pay, A. f. Cepreen - rperroAaBarerruBnfV .- ISBN g78-5-gSi0+-btZ'-2.

2. Merauareplrulnbl II crpyKrypuo opraur{3oBaHHbre cpeAbr AJUI oflroone(rpoHprKra, CBg-
rexHr{Krr r.r nanoQoroHr.rKr.r fSnexrponusrfi pecypc]/ A.IO. AsAeena [u ap.].- Onerrpon.
reKcroBble AaHHbIe.- Honocu6upcr: Cra6zpcKoe orAenenve PAH, 2013.- 368 c. .-- pexzll
Aocryra: http://www.iprbookshop.rul32823. 

- 3EC <IPRbooks). 
- ISBN 978-5-7692-1310-6.

3. Opluxon JI.H. Texnonorus upn6opon ourI,rqecroft eneKrponr.rKrr rr SoronurrE
[Snerrponnrrfi pecypc]: yre6noe noco6ze/ Opnuron JI.H.- 3nexrpon. reKcroBbre FaHHbre.-Torucx: Toucrzft rocyAapcrBennrrft yHr,rBepcr{Ter c}rcreM yrrpaBJreHr4rr r,r paAgosrqKTpoHr,rKr,r,
2012.- 87 c. - Pexuu soctyna: http: w.iprbookshop.n-r/139g2. 

- 
gEC (IFRbooks>.

ISSN 2227-8397.
6) gono.rrrurreJrbHafl Jrrrreparypa:
l. Ouguxo-rexHr4qecKlle ocHoBhr MrtKpo- u nanoycrpoftcrn [3nexrpounrnd pecypc]:

yre6noe uoco6ne/ 
- 3nerrpou. reKcroBbre AaHHbre.- Carrrapa: PEABI43, 2010.--r OO 

". -PeNuIvt Aocryrra: http://www.iprbookshop.n:/10148. 
- 3BC <IpRbooks). ISSN 2227]tf;,97

2. lJlangapoe C.M. Bae4enue B KBaHroByIo r4 orrrr{qecKyro eneKrpourrry [OrQxrponnruipecypc]: yre6noe noco6ne/ Illan4apon C.M., EarrTKHpoBa A.V.- Snerrpon. EeKcroBbrer&Hnrre.- Toucr: Toucruft rocyAapcrBennrrft yHr,rBepcvrer clrcreM yrpapneHr,rr kr
paAl'IoeneKrpourrKl4, 2012.- 98 c. - Pexula Aocryna: http://www.iprbookshop.r-rrl1tZ1Z2. 

-3BC (IPRbooks>. ISSN 2227-9397.
3. Opnuros JI.H. Ocnosrr rexuonorur4 orrrlrqecKr.rx MareplrnJroB u uzgenui!. gacrr I

[3uexrponnuft pecypc]: y're6noe noco6ze/ Opm.rron JI.H.- Snexrpon. reKcroBrre AaHHbre.-Toucr: Toucrrafi rocyAapcrBennrrE ynI4Bepcr,rrer cr,rcreM yflpaBneHr.r fl v papnogne6Tpour,rKr,r,
2012.- gg c. - 

pexzu Aocryrra: http://www.iprbookshop.ru/13959. _ oEC dpR.-books>.
rssN 2227-8397.

4. Opnunos JI.H. Ocnonrr rexnoJrorlrlr orrrr.rqecKrdx MareprlzrJroB u usgetmiX. Hacrs 2
[3-rrexrponnufi pecypc]: yre6noe nocoluelOpmrron JI.H.- Snerrpon. reKcroBbre AaHHhre.-
Torr'rcr: Toucxrfi rocyAapcrBennrrft yHr,rBepc[Ter cr{creM ylpaBJreHr,rr }r paArroone5TpoHr,rKrr,
2012.- 99 c. - Pexnnr 4ocryna: http: w.iprbookshop.rul13960. 

-- OBC (IPRbooks>.
rssN 2227-8397.

n) nepuoq[qecKr{e rrcAaHrrfl :
l. Xypnaa <KsanroBar eneKrpoHr4Ka). ISSN:1063-7glg.

Aocryrra: http://www.mathnet.nrlqe/archive.
Apxun nonaepog. Pexrau

2. )(ypnadl, <<OotottvrD>, ISSN: 1993-7296. Apxun HoMepoB. Pexnu Aocryrra:
http : //www.photonics. su.



3. Xypnan 
1lnplrruraanar (foronuro, ISSN:2411-4375. Apxzr HoMepQB. pexrarra

Aocryrra: http J I applied.ptrotonics.pstu.ru/archives.
4. xypnan <<Hanocncreuu: (fusnxa, xvrMnfr., MareMarprKa>. ISSN:

rroMepoB. Pexrau .qocryra: http://nanoj ournal.ifmo.ru/articles.
nA5-7971. Apxr.rn

8. MATEPI,IAJIbHO.TEXHI,TTIECKOE OBECIIETIEHTilE
IUCUUIJII,IHbr

Jlerqnounhre ayArrropuu ocHarqeHbr .qocKofi (4nr rraena
rrpoexrllronHhD( cr{creM, rlpoeKTopoM r{ noyr6yxou.

Ay4zropur,r 4ra rpoBeAetlrrr na6oparopnrx gansraft
BhrrroJrHeHrrx la6oparopuhrx pa6or:

IrJrr.r MapKepa), erpanoM An.r

ocgarrlenhr ycranoSrau\r AnA

JryUpOBOAHlrKOBbrx rerepocTpyKryp
oAoB Ha ocHoBe rerepocTpyKTyp
Ilpo3paqHhlx MaTepr,raflax
e MlrKpoorrTr,rqecKlrx gneMeHTOE

r{r B ofrTlrqecKoM BonoKHe seurogerynAubrMnfBepHbrM rr3nrreHr,reM
Ilb 6'l llsy'reure KoHcrpyrql{I4 r{ reoMeTprru }r'TerpalrbHo-orrrr.rqecKr,rx gJreMeHroB
llb 6.2 l4syrenze rexrroJrorr4u cBapKlr o[T]rqecK]rx BoJroKoH



Pa6o'rat [polpaMMa Anoq[TIJII,IHbI cocraBJreHa B coorBercrBnn c rpe6oBaHr.!f,Mr,r O|OC
Bo no Ha[paBJreHnro 28.03.01 HanorexHoJror]r[ r,r Mr,rKpoc]rcreMuair rexrrriKa.

Pa6o.ryro rporpaMMy cocraBr.rJr

PerleuseHr
(upe4crannrelr pa6oroAarerrr) ?rff*fl/7,

(ruecro pa6oru,

'y'-/
flp o rparranra pac cMorp e*a er o4o 6pena Ha 3 ac e1alvrr raQespu OzIIM

3are.qyrorqufi ra([e4pofi
C.M. Apaxenrn

Pa6oqar rporpaMMa paccMorpena u o4o6perra Ha 3ace4alatrla yre6no-uero.qrrec(oft xouuccuz
HanpaBneHus2S.

llpeAce.qareJrb KoMr{c c}rrir
Q.M. Aparenxn

uo4nucr)

JII,I C T TIEPE YTB EPXAE HI,Ifl
PAE OqEfi rrp orpAMMbI Ar,rcrlr4rrJrtlrrhr

Pa6oqar [porpaMMa o4o6pena na yre6Hrrft ro.q

3aseaForquft raQe4pofi

Pa6o.raf, [porpaMMa o4o6pena na

flpororon sace Aalrrfl ra([ e4prr J\b

yve6nrrfi ro4

OT

3ane4yrorqufi raQe4pofi

Pa6o.rar rporpaMMa o4o6pena na

flp ororor 3ace Aaurrs. xaQ e4prr Ns OT

3 an e4yrorq tfir xab e tp otrt

yve6uufi rog


