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1. UEJrrr OCBOEHUfl WrC\r,rrrJrIIHbr
L[enrrvru ocBoeHI,It At4cIIktrIJII4Hu <Mra4poorrrr4Ka z (porouraro) flBJrrercr (popnrrapoBaur.re

suaHzit n o6nacrra 6agosrx [pIzHIIr.rrroB (pyu.rcquouupoBaltrs. tr KoHcrpyvpoBaHr,r{ olrr{rrecKr,rx
gJreMeHToB lr ycrpofi crB, peurnr,r3yeMbrx Ha Mr{tKpoypoBHe.

3 a4a.ln Ar,rcrIHrIJrr4 HbI :

. [oryqeH]Ie 3Harlufi o nocneAHLIX AocrrrxeHlrflx n o6nacru Mr,rKpoolrr,rru ra (foroHr{Krr,
Qopirauponalne y cry.qeHToB Hayquoro lvrbruJreHlrfl lr coBpeMennoft ecrecrnennonay.uroft
KapTr,rHBr Mnpa;

. [3yqeHI'Ie ocHoBHbrx e(f$erron, lrpoqeccoB vr rnneuuft, otrpeAenrrorggx
(fynxqzorupoBaHl,Ie gJreMeHToB ra ycrpoficrn Ha MVKpoypoBHe B orrrfiqecKoM AuarruBoHe;

' I'I3fIeHLIe MeTOAOB aHanLI3a I4 pacqeTa gJIeMeHTOB I,I CIICTeM MI{KpOolTr,rru u (fOronzrcn;
. o3HaKoMJreHrre cryAeHToB c coBpeMeuHoft uay.rHofi aunaparypofi v nrrpa6orr<a y le;Lrx

HaqaJrbHErx HaBbrKoB rrpoBeAeHr4r i)KC[epvMeHTanbHBrx HaytlHbrx raccneAonanrafi
pa3rl4tlHbrx Srasu.recrcux ssreHuft u oIIeHrc{ [orperrrHocrefi usuepeuufi .

2. MECTO ArICqUnJIrrHbr B cTpyKTypE orrorr Bo
,{ucqulwlna <Mrarpoo[Tr4Ka ra (foro.nuKa)) ornocr.rrc.rr K A]rcrlr{rrnr{HaM rro nu6opy

Bapl'IarlrlBHoft qacru ouronnoft upo(peccuona.nrnofi o6pasonarenrnofi npolpaMMbr. I4zyueuue
AI4OIII{IxJII,IHrI rIpoxoAI{T B BocbMoM ceMecrpe, TaK KaK oHa rpe6yer 6a3onofi rroAforoBKr4 B
o6lacrn Susur<z, ocHoB onrl{KI,I rr KBaHToBofi srerrpoHllKll, xorepenruoft, uelr,Ineftnofi,
rIpI4KJIaAHoft oIIrIlKlt, nasepuofi TexH[Kr.r ]r rzBepHbrx usuepeuufi, o[Tr,rqecKrrx Marepr.ranoB 14

rexnonornft, cl{creM aBToMarv3l{poBaHHofo [poeKTr,rpoBalvr.s. B orrrvKe, Szsuuecrrax Lr
MareMarl{qecKllx IpI{HIILIIoB aAanrLIBHofi orrzxu }r B3ar{MoAeitcrsus Jra3epHoro r.r3Jrf{eHr{rr c
BerIIecTBoM.

flux usyleH]It ALIcquITJII4HrI cryreuTlhr AoJrxnbr o6la4arr gHaltrflMkr, yMeHr.rrMr4 rr
HaBbIKaMI'I pa6oru c oflrl{Ko-MexaHl{qecrrrMr,r ycrpoficrnauz, nurepHbrMlr cngreMaMr4,
IBM9pI'ITOJIbHbIM v aEurr4Tr4qecKl{M o6opy4onaurreM, crrcreMaMr,r npoeKTlrpoBannfl. B orrrr{Ke,
MareMarI{qecKI4M MOAeJILIpOBaHzeM r.r KoHcrp)fr4poBaHr,reM SJTeMeHTOB Jra3epHhrx KoMnJreKcoB.

OcsoeHLIe AI{cIII{rInHHrr neo6xoAr4Mo Anfi rrpoxo)KAeHils. Trpe1lr4nnounoft npaKTr.rKrr r4
BbrrroJrFreHlr{ BbrnycKHofi nnalu(f LrKarIVoHHoft pa6orrr.

3. KOMTTETEHTII,II4 OEytrAIOIqErOC.fl , OOpMITpyEMbIE B pE3yJIbrATE
o cB o EHtIfl ,\VIC\TTIIJIIIHbI

B pesynrrate Ircyrreupul Avrcr\r4rrrmnbr cryAeHT AonxeH ocBor4Tb cJreAyroqze KoM[ereHrlr4r{:
IIK-5. Cnoco6socrb K auarlrasy, pacrrdTy, rrpoeKTr{poBaHr,rrc r.r KoHcrpyrpoBaHr4ro B

COOTBOIICTBI4LI C TeXHLIqeCKI,IM 3aAaHI,IeM TI{IIOBrIX CIICTeM, UpU6OpOn, Aetarreft ra y3nOB Ha
cxeMoTexHr,rqecKoM r.r 9JTeMeHTHOM ypOBHrX,

B pesynrrare ocBoeHI,LrI AI,IcrIIlrrJrr{Hrr o6yrarorqzftcx 4orxen AeMoHcrpr{poBarb cneAyrorque
pe3yJrbrarbr o6pasonarux :

1) 3narr:
o Qvsrauecrue [prruurlrlbr, e(p$enrrr 14 npoqeccbr, nexaulr{e B ocHoBe

$yHxqraonupoBaHllt elelaeutnofi 6asH kr yctpoftcrn MkrKpoo[TrzKrn, oco6ennocrz r4x
nporBneHlr fl npv rrepexoAe K gJreMeHTaM Mr,rKp,oHubrx pa3MepoB (nK_5);

2) Vrr.lem:
. fIpaBnJIbHo LICITOJIb3OBaTb 3aKoHoMepHocrr,r AJrr peaJrr.r3arlx.rlr [oreHrlr{anbHbx

sogl\'IoNHocrefi MarepI{aJIoB [pI4 rrpoeKTr,rp()Balurr u co3AaHra1a cr{creM MrrKpoorrrr{Kr{ rr
(poronzxu; ucrloJlb3oBarb MareMaru,rccKuir arrrrapar npra paspa6orKe sJreMenrnoft 6as1 u
ycrpoft crn Mr{Kpoorrrr{xu u (f orouznu (IIK-S) ;

3) Bna4err:
o ocHoBHbrMI'I MeronaMl4 I{ a[fopr{TMrilMv pac'tera sneDreHrHofi 6asw n ycrpoftc.rn

MI4KpOo[TI{KI{ c yqeronr ycnoar,rfi ax peanrr3arlr4Lr v tpa'Flvrrl npuMeHenzx (lIK-5) ;
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TeuH, pa3AeJrbr Ar,rcrlr{rrJrr.rHbr
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Jlerqux I 3. OuroBnue KoM[oHeHTbr rzHrerpaJrbHo-
OIITIIFIOCKI,IX CX€M 13 2 2

Jlexrg,ra 14. MunpoonroMexaH[qecKr{e cxeMbr 11 2 4
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I4roro r44 27 9 18 90

JI )aTopHbre 3aHflTrlfl
Jllb nroAyl.r

AHCqunnHHbl

J\b

illn
HanMenosasue ulutnt KparKo-e coAepncaHue la6oparopnrrx

paoor
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Paslefl 3.
TnepgorelrHue
LICTOqHI4KI4 I4

npr.reMHr4Krr

N3JIVqEHLI'

I Ns 3.1 I4:yreuze KoHcrpyKrlr.rr4 r,r reoMerpnu
rroJryrrpoBoAHktKoBbrx rerepocTpyKTyp

2

2 J\b 3.2 I4ccle4onauue rrapaMerpoB na3epHbrx AnoAoB Ha
ocHoBe rerepocrpyKTytrl

2

Pasaer 4.
Onrnrecrrae
BOJIHOBOAbI

a
J J\e 4.1 (DopuaponaHlre orrrr4lrecKr.rx crpyKTyp B npo3parrHbrx

MarepHanax
2

4 3aqura na6oparopsux pa6or: z
PasAen 5.
OoroHrllIe
KpI'rcTaJIJrbI I{
rororpadnx

6 ]',lb 5. 1 Jla:epuo-zu4yrlnpoBaHHoe $opuuporaHr.re
Mt4 KpOOITHIIeCKTD( SJreMeIrToB

2

J\b 5.2 Mogu$uxaqr4;r rroKa3arers npenoMleHr4tr B

orrrlrqecKoM BoJroKHe Qerr,rrocenyu4HbrM JriBepHbrM
I43JI\/[IEHI4EM

2

Pasaer 6"

Onrn reclcrae

MI{KpO3JIeMeHTbr lI
ycrpoficrsa

I Jlb 6.1 I,Isyreune KoHcrpyKrlr,rlr v reoMerpr{tr t4HTerpanbHo-
OnTIMeCKIitx 9JI€MOHTOB

2

9 X! 5.2 I4sy.renue rexHoJroruu cBaprr,r orrrr{qecKr{x BoJroKoH 2
10 3aulura la6oparopHbrx pa6or 2

IITOTO: 18

Ha nparrl{rrecKl{x 3alflTuflx, op}reuTr4poBaHHbx Ha npeAMerHyro o6nacrr 6yayrqefi
lpod)eccuonanrnofi AetrenbHocrll cryAeHToB, KoHTpoJrrrpyerc.f, crerreHb ycBoeH[r cryAegTaMr.r
ocHoBHlsrx reoperllqecKl,Ix rloJroxeHr{i rro ocHoBHbrM pa3leJraM A}rcqulJrr.rHbr.

5. OIBPA3OBATIIJIbHbIE TEXHOJIOII4I4
oJreKIIHoHHo-ceMI{HapcKas cucreMa o6y.reunx (rpa4zqzoHHbre JreKrlproHHbre Lr

ra6oparopnrre sanxrrax) ;
o rIplIMeHeHI'Ie MynbrI'IMeAlIa TexHoJIorI{fi (upone4eHr.re JreKrlr4oHrnbx r{ ceMr.rnapcKr.rx

sasstwir c [pI'IMeHerII{eM KoMnbrorepHbx npe3eHTarluit u AeMoHcrparlrroHHrx poJrr.rKoB c
rroMorrlbro [poeKTopa r{Jrr{ KoMrrbrorepa);

o oOy'{eHHe B Manbrx rpyrrrrax (nrrnonneure na6oparopHbrx pa6or B rpyrrrax r,r3 AByx r4nr{
'rpex rreroBeK);

'TexHororr.f, upo6levHoro o6yreuux (case study). llpu paccMorpeHr,M BolpocoB
fipaKTl'IqecKoro [pLIMeHeHLIt paccMoTpeHHo:ro TeopeTuqecKofo MaTeplraJra, ncrroJrb3yeTcf
AII€rnor co cryAeHTaMvrIJa npeAMeT Bo3MoxHErx cnoco6os perrreHr{r [ocraBJreHnoiisaAaun;



oMacrep-KJlacchr (Aeuoncrpalfr4fl Ha lpaKTr.rqecKr.rx 3aHsrlrrx [pltHrlunoB pactrera sapa.q_
rro ptr]fiI,IrlHrna rcua"na) ;

o I'IH0opMaIIvoHHo-KoMMyHI,IKaII[oHHhro TexuoJrofurr (npuueneHue unQopruaq]rogHbrx
TexHoJrorl{fi rns' MoHI'ITopI'IHra tercyrqeft ycneBaeMocrr.r cryreHToB rr KoHTpoJrfl suauzf).

6. OUEHOIIHbIE CPETCTB A AJIflTEKYIIIEIO KOHTPOJIfl
YCTIEB,4.EMOCTI4, fIPOMEX YTOTIHOfr ATTECTAUI,IN 11O I,ITOIAM

o c I] oE HUrfl AnuII4nJIIlHhr I4 yrrEEHO -ME T OIr4 qE CK O E
OBE CTIEqEHI,I]O CAMO CTO.fl TEIbHOft PAB OTrI CTY,TEHTOB

Tercyqufi KoHTpoJrb ycneBaeMocrl,I rBJrrercr pacrrpeAendnnrru v ocrroBag Ha oueHKe
HECKOJIbKI,IX COCTABJUIIOIII4X.

l. Pesynrrarr,rpefirzur-rcoHTpoJur.
2. Brruonnenlre r{ 3arrl}rra na6oparopnbrx pa6or.
3. BrrnonneHze [paKTr4qecKr4x sa2iauu:ir.

B onpocrr peftrrulr-rconrpong J\b 1

1" Onrlrqecx[e KoHcrauTbr, cBeroBble [yqlt.
2' orpaxenue n. ilpeJIoMJIeHIae cBera Ira rpa'Vrle pa3Aena AByx cpe.{, -f,BJre'r,re [oJrHoro

BHyrpeHHefo orpaxeHrlt, IlpoxoxAeHl'Ie cBera. qepe3 rroilrorqarcqfie cperbr.3' SnerrpouarHl4THble BoJIHbr, ypaBHe;Hue Maxcnenna Ir rpaHnqHbre ycroBr,rs.4' ?Intep$epeHllt4t Lr 4ra(pparqzx oBera, rorr.rurercnrrfi rroKtr|areJrb [peJroMJreHr.rr,
[oKa3aTeJIb IIO|JIOTIIeHI{f, .

5. @asonaf, r.r rp)mrroBat
Kpour.lra.

cropocrb cBera, Alrcrrepclrf,, coorHorrreHne Kpanrepca_

6' llonrprsaqux TIJI''KTIX B.JIH, pacflpocrpa'e'r{e cBera B Lr3orpo[HbD( u
aHr{g orpolHhx cpeAax, gnoft noe nyqe[peroMJ]reHr4 e.

7. Ouru.recras aKTrrtsHocrr ra Sapa4eerlcKoe Bparr{eur{e.
8' Knanronrre uepexoAbl rIpI'I B3al,IMop;eficrnzu c gJreKTpoMargurHhrM r'3nyireHveM.9. cuouraHnoe r,r BbrHyx(AeHHoe u3JrrreHr.re, roe$(fzqr{eHrbr ofiururcfin4
10' KnueruqecKlle ypaBHeI{}I{, ycI{JIeHze }r 

'e'eparl'.f, 
olrr,rqecKoro r{3JrrreHr4r.

1 l ' MouoxpoMarllqHocrb, rtolrapv3ar\u:,, KorepeHT'ocrb, Ha[paBJreHHocrb Jra3epHbrx
rrrrKoB.

, 12' llpocrpaHcrBeHHoe, aMITJILITyAH'., noJrrpr{3arlrro'Hoe, qacrorHoo, BpeMeHHoe Lr
(f asonoe upeo6pas oB aHr{e Jra3 epHbrx rrfrKoB 

"

oJreKTpoMarHLrrmafl. lpopnaynzponrca

14" Henuneftrtas rloJltpl43yeMocrb Kpllcranna ra nenranefiHbre orrrr.rqecKlre s(f([ercru.
15. feHepaqrr rapMoHlrK.
16. Ycnosue Qznonoro cr{HxpoHr.r3Ma.
17. fTaparvrerpurqecKre npeo6pa3oBaHrrf,

IrapaMeTpr{qecKr{x reHepaTopax.
18. Mogynxropbr Ha ocHoBe ourr{qecKofi nenraneftHocrlr.
19. Henunetfitas, onr\rKa r{ MoJreKynrpHoe pacce.sHr{e cBera.
20. 3epxamnoe orpaxeHr.re, MlrKporlelpoxoBarocrb rroBepxHocrr.r vr

rreoAlropoAHOCTr,r

2 1 " Muorocuofi urre HLr3Kopa3MepHbre Ko Mrro3rarlr{r4.
22. KsaHroBrre orpaHr.rqeHrr. paruepnrr,e s(f (f er<rur.
23 " Meroabr [oJryqeHr'.f, HaHoqacrr.rrl H HaHoMarep]rzuroB.
24. KnayroBbre'ToqKr,r, KBarrroBar rrpoBoJroKa, HaHocJron,.
2 5. llepuoAlrqecKlre KBauroBo-pa3MepHbre rerepocrpyKryprr.
26. Snerrponurrfi crreKrp AByMepHbrx rr oAHoMepHbD( c'rcreM.
27 . o.'',u'recKr{e flepexoAbr B KBaHToBo-pa3MepHbrx cTpyKTypax.
2 8. 3uerrpoonrl'IqecKl{e MeroAhr yflpaBfleHr',r orrt4qecKrM r6JrrreH[eM.

13. Henvnefiurre sBlrenvrfl, BToporo nopsAKa,
nennueiinoro 83 ar.rMo.u etrtc-tsus.

B olrr{Ke, nacrpoftxa qacrorbr B

feoMeTpr.rqecKr4e



29 . Axy ctoorrruqecxu e MeroAbr yrrpaBJreHr4r orrrr{qecKvM r.r3ryqeH}reM.
3 0 " Marnuroolrl4qecKz e MeroAbr yrrpaBJreHr,Is ourr4qecKr{M [3ryrreHl4eM.

1. ZnxerqzoHubre I4crorIHlrKI{ cBera rua ocHoBe roMo- ra rerepolepexoAoB.
2. I'Isny'ratelu c upeo6puBoBareneM clerTparrbuoro cocraB a v31oqrc:f{nfl ,3. Zn(ppaxpacHbre r43Jrfrarerrkr.
4, Jlasepsr Ha Kprlcranraxv creKJrrx.
5. Ocuonnrre cuoco6rr [oryqeHr.rr na:lepuofi KepaMnKr,r.
6. Onrraqecrue pe3oHaTopu, 4o6poruocrb.
7, Mo4rr Jra3epHoro pe3oHaropa.
8. Jlaseprr c ceJreKulleft rrao4, rlepecrpar{BaeMbre rr qacrorHo-MoAyJrr4poBaHHbre Jra3epbr.9. rerepoilepexoAax.
10. rr, SororpaH3rcropbr, (foroyuuoxnreJrr4.
11. cKr4e, qacrornbre xapaKTepr{crr,rKu.
12. II3c mnnefixu H Marpr.rrlbr, Mr4KpoK€rHaJrb'bre [Jracrr.rHbr.
13. ocuonHble [oHf,TI{s.TeopvuBoJluonoAon. Iloruoe BHyrpeHnee orpaxeHue. florepz vr

yCUIteHLIe OITI{qeCKUX CI{IHtUIOB.
14. O6renaHbre lr [JranapHbre olrr,rqecKrre BoJrHoBo.ubr"
15. PacnpeAeJleH[e MoIIIHocrLI, cooruo]ueHvfr AlrflnrrgBor.o r,r BoJrHoBoro npu6nzxegrzft.
1 6. Hemrneft no-ourr.rqecKpre e(fserrrr n 6perroncKr,rx BoJrHoBoAax.
1 7, Mexaru.r3Mbr Bo3Hr{KHoBeHvr rrorepl; B orrrr.rqecKrrx BoJrHoBoAtx.
1E. 9lerraeHTbr reopvn olrr{qecKrrx HaH,oaHTeHH.
I 9. Coe4uueHr.re r4 cparqr,rBaHue ofrr[qecKr,rx BoJroKoH.
20. ourfi'recKr{e Mynbrr.rlneKcopbr r4 Ae]\{yJrbrunneKcopbr.

1. @oronnrre KpI'IcrEInJrhr LI MeraMarepr.ranbr. Ilonsrue 3arrpeqeHHo[ gonrr.
2. PacnpocrpaHeHl'Ie cBgra n Qotouurrx Marepr,ruurax c 3alpeqeHnofi:onoft.
3 Mogeur.rpoBa'Ve orruqecKzx s$([ercro" 

" 6o"onrrbrx KpzcrzrnJrax.
4. cnoco6rr [oJryqeHr.rfl peaJrbHbx $or,onurx *p"ar*oo".
5' orpzqarelbHble rIoKtBareJIb npeJloMJreHzs. Meralaareprrzlnbr u runep6orraqecKr.re

MaTepr,ranbr.

6. Meranonepx'ocrr,r. Anonaanrnoe [peJroMJreHr4e r4 orpaxeHr{e.
7. Konlon4nbrepacrBopbr.
8. ocnonrr JIoKalJIbHo yczneunoft orrrr.rqecKoft unrpocnol]rr{ }r crreKTpocKorpru.9' (Dopu[ponauue rso6paxenzft Li: oro6paNeuze unsoprraaqnu c rroMorrlbro

roJrorpaMMuoft outuHr.r lr ro Jrorpa(f uuecrux cLt:creM.
10' o6rerr'ruat roJlorpa$unu $orovynclBvreJrbHbre Marepr,ranbr AJUr roJrorp a$wu
I 1. fonorpaMM'bre ra 4v(pparquo'Hbre orrrr4qecKr,re eJreMeHTbr
12' fonorpa(p,la'recrax uurepQepoMerpr.rfl, ronorpa(fraqecKar rr€rM-f,Tr, orrruKo-

nolorpa(pzqecKas o6pa6orxa rau{lopnraqr.rz
13. Cuoco6rrAr
14. Vcrpoftcrna
15. Ourr,l.recKr{e Hbre

oTBeT'Br,ITeJrIr, nepeKJIIOrIaTeJrLt.

20. MexaHLrrrecKrle cKaHr.rpyrouue
4rE(f paxqu onnbre perrerKrr.

ycrpoftcrna, HanpaBJreHHhre

16. ourrzqecKrre creKTpanbHue Sr.rurrpr,r, uurep(fepeHrllroHHbre floKpbrrvr.
I 7. Vupaur.f, eMEre 3epraJra u 4r,r(pparcqro HHbre perrerKr,r.
18. JlzraHgrr openenx, Sor<ycrapyroqrle KoMrroHeHTbr rrHTerpirnbuofi onrraru.
19. OnrouexaH.aqecKr4e KJrrcqr,t.

Mr,rKpo3epKuura, J[4H3br, MOAyJrrTopbr vr



rrporvrexyrorrnas arrecrarlufl rrpoxort4r n (fopue saqCra c oqeHroft.

l. Knaurono-pa3Mepubre s$(ferrrr.
2. OurosHrre rroJroxeHl,rfi reoMerprr.recroft onrllKr,r.
3. Klraccu.recKze puBMepnrre e(f(fertrr.
4. OcuosHrre rroJroxeHzs sorHonofi orrrktKrl.
5. I,IcroqHurIa HeKorepeHTHoro u3ryqeHlrs.
6. Ouronnrre rroJroxeHr{fl KBaHToBofi onrzrcra
7, Tnep4orenbHbreJrzBepbr.
8. Ouronnrre rroJroxeHrrs HeruHefinofi onrurr.r.
9. OoprrauponaHlre BoJrHoBoAHbrx cTpyKTyp B [po3patrHBx cpeAax.
1 0. Tnep4oreJrbHhre [prreMHraKr,r lr3JrfreHlrtr.
11. O6teuHbre r{ unaHapubre orrrr.rsecKr{e BoJrHoBoAbr.
1 2. Meroarr yrrpaBneHr,rr orrrr.rqecKr.rM u3nfreur.reM.
I 3. ocnonHbre KoMrroHeHTbr zHTerparrbHo-on:Tr{qecKr4x cxeM.
14. oorosHble KpllcrzurJlbl. PacnpocrpaHeulre cBera n Qoronnrx MareprlaJrax.
1 5, @ragzqecKre oco6eunoctu pa6oru rerepocrpyKryp.
1 6. MuxpoorrroMexauvqecKr,re cxeMbr.
17. OdrervrHafl fonorp a$ux u $orovyncrwrreJrbHbre MareplraJrbr AJrfi roJrorp a$uu.
18. Cuoco6rr uonyueH[r Jra3epHofi HanorepaMr4Kr{.
1 9. OcnosHbre rroHrrt4 s. Teapwr BoJrHoBoAoB.
20. Meranrarepil ulnbr z rzuep6oJrlrqecKr4e Marepr{anbr.

(laprocroqreJrbHafl padora cryAeHroB BKJrroqaer n ce6.s:
l. Ay4vropnat caMocro.f,TeJrbHa.f, pa6ora cryAeHTa rro ArrcqulJrr.rue BbrrroJrHf,ercfi Ha

ra6clparopHbrx r{ rlpaKT}IqecKr.rx 3aHf,Tnrx [p]r pelreHr4r,r 3aAaq.
2" Bueay4u'ropnax cilMocro.lreJrbEtuu pa6ota Bbr[oJrutrerc"rr cryAeHToM rrplr

yuy6neunoM Ia3yqeHLru ALrcrJuIrJrLIHbr rro leMe npoftgeHuofi nexquu, trptr rroAroroBKe K
na6oparopurnr.l pa6orana. Oqronnofi (fopuoft cauocro.f,reJrbHoft pa6orrr ,ry4"rrru rBJrrercfl
H3f{eHr,re KoHcrreKTa lerqrafi , peKoMeHAosaHHofi nrareparypbr.

CaMocro.sreJlbuat pa6ora 3aBeplraer sa4aqv Bcex Apyrlrx Br.rAoB yre6noro [poqecca u
Moxer ocyqecrBJlflTF,cfl. Ha JreKIIVtx, ceM}rHapax, [paKTuqecK]rx 3a]flflTvrux, na6oparopurx
3aHtrl{f,x, KoHcyJlbralluxx" Kar (popua opraHLI3aIIuu yre6noro flpoqecca caMocrorreJrbr{a-rr
pa6ora cryAeHToB rpeAcraBrser co6oft IleJroHarrpaBJreHHyro cr4creMaruqecKyro AerreJrbHocrb
uo upuo6pereHr.rro 3Hauuft , ocyqecrBJrseMyro BHe ayA[Topr.r["

Konrponr BbITIoJIHeHI{f, cutMocrotreuruofi pa6orrr ocyrqecrBflserc.r B xoAe BbrrrorHeHr.rs
I{ 3arrII4TbI la6oparopnrx pa6or rlo AI,IcqulJIrrHe, [pr.r BbrrroJrHeHvr4 [paKTr,rqecxux sagauuft., na
ga.r€re.

1 " Oco6enuocrl4 B3aI4MoAefi crsrl.s gJlerTpoMarHr.rrHbrx BoJrH c rrruxpoo6reKTaMr,r.
2. Ypannenun 4nx pacuera Soronurx Kpt4crarrJroB"
3. Brr6op Marepr.raloB olrvqecKr,rx Kol\{rroHeHToB Jra:}epHhrx c}rcreM.
4, TexHonorz-recxuft rrpoqecc rl3foroBJreHrrr aKTr{BHbx gneMeHToB JrruepHbx cr,rcreM.5. MeroArr orleHKr.r flapaMerpoB Jra3ep]rbrx ycrpoftcrn.
6. Mnrpo r,r HaHoJra3epbr.

7. Mexauragrrau $opuzpoBaHz.fl errr,rraKcrrrrJrbnbx [JreHoK.
8. Texnonorzx npo6ouoAroroBKr.r Marepr{anoB.
9. 3SQerr,{ouunepa, cABr{r r ylrrrpeHue ruuuir.
10. SS$ercrrr (Dr.rgo uCaussxa.
I ll. Bononouuo-olrr{qecKr4e rr.rpocKorrbl.
12. Meroarr (faronofi KoppeKrlr.lr BoJrHoBoro (fponra.
13. Oco6eHHocrra runep6onnqecKr4x MareprrutrroB.
14. TexHoJrorr4r{ n o6nacru 3arrlr{THhrx f,ororpaMM.



15. folorpa([uuecrar naMsrb.
tr 6. OnrprqecKrre clrcreMbr r.rcKyccrBeHrroro r,rHTeJrJreKTa.

117. cnepxcKopocrHbre cuoco6u repeAaru u o6pa6orrz uu$oprvraquz.
lL8. Cucreuhr Ha ocuoBe llaHopa3MepHr,rx u (foronno-Kpr4craJrJrrrqecKr,rx crpyKTyp.
19. Cucreubr olrt4qecKl,Ix u KBaHToBbIK Bbrq[cJreuuft u onru.recK]re KoMrrbrorepbr.
20. I4nrerpagnn MexaHuqecKl4x, onrr4qecKr.rx vr gJreKTpoHHbD( KoMrroHeHToB Ha

Mr.rKpoypoBHe.

7 . yqEEHO-METOATITIECKOE ?I r4HO OPMAIIT4OHHOE OEE CrrEqEHrrE
Ar,rcrlr4trJrr4Hhr (MoAyJrfl )

a) ocnonnaff JruTeparypa:
1. Apaxen*r C.M. Bne4enue n SeurouaHoSorouzr<y: (fyn4air,reHraJrbubre ocHoBbr r.r

ntt3epHble MeroAbr ynpaBn{eMoro IloryqerHvr v AVarHocrHKr4 HaHOCTpyKTypr{poBaHHbrx
MarepI'IaJIon: yre6Hoe noco6ze ro HanpaBJreturrrM rroAroroBKu flar<ataspugtrra 200400 IZOOZOO;
"OlrorexHuIta", 200500 "Jlase,puax rexHr4r(a lr Jra3epHbre rexHoJroiuu,,, 200ZOO (ZOOOOOj
"OoloHIaKa u ontoun$opMarr,rKa" 14 cleqlranbrrocrrM 200200 "OrrorexHrlKa', u 200201
"Jlanepnax rexHVKa u Jra3epHbre rexHoJrofuu" I c. M. Aparen xn lu Ap.] ; uoA o6rq. pea. c. M.
Apaxeuxna .- Mocrsa : Jloroc, 2015 .- 'j'43 c" : un, ra6t +-r rootpoH. orrr. ancrc (cD-
RoM) (211 M6) .- Bultmorp. B Kogrre q. 

- c. M. Aparenru, A. o. Kyuepur, ri. r.
flpoxomer, B.f. Pay, A. f. Cepreen - nperoAaBarerrr,r BlfV .- ISBN g7g-5-g8704-gl}-2.

2. Merauatepl4anbl H crpyKTypHo opmHr{3oBaHHbre cpeAbr Arr.s onrogJreKTpoHr.rKr.r, CBrI-
rexHr,rKpr u uanolporoHrrKr{ [3nerrpouHuft pecypc]/ A"Io. An4eena [rE ap,],- 3nexrpou.
reKcroBbre AaHHhre"- Honocvl6r,rpcx: Cu6rapcKoe orAeJrenr.re PAH,2013.- 368 c. .- pexurrl
Aocryn:a: http://www.iprbookshop.rul32823. -- 3EC <IPRbooks). 

- ISBN g7B-5-7692-1310-6.
3. Opluron JI.H. Texnororns npr,r(5opon onrrEqecroft eJreKrpoHtrKr,r 14 (porouurcn

[3ner<rponusrfi pecypc]: yle6uoe noco6rae/ C)przxon JI.H.- 3rerrpou. reKcroBbre AaHHbre"-
Toucr: Totr'tcrufi rocyAapcrBennrrft yH[Beporrer cr.rcreM yrrpaBneur4 fl u paplroeJreKTpoHr.r.Kr.r,
2012.-- 87 c. - Pexuu Aocryrla: http://www.iprbookshop.iVt:112. -'gBC (IpRbooks>.
ISSN 2227-8397.

6) gono.rrru{TeJrbHafl Jrureparypa:
1. Ouguro-TexHl{rlecls.Ie ocHoBbI Mr,rKpo- r{ HaHoycrpoftcrs [3ner<rpouurd pecypc]:

yrednoe uoco6ue/ __ SnerrpoH. reKcroBbre AaHHbre"- Cauapa: PEABZ3, 2010.- 60 c. -PeNnu Aocryna: http://www.iprbookshop.ru/10148. 
- 3EC <IPRbooks>. ISSN 2227-g3g7

2. IJlaugapos C.M. Ene4enue B KBaHToByro r4 orrrr,rqecKyro eJreKrpoHkrKy [OnerrpouHuftpecypcf: yue6noe noco6ue/ Illau4apon C.M., Barnrzpona A.Ll.- 3nerrpon. reKcroBbre
AaHHbIe.- Toucr: Tolacxuft rocyAapcrBenurrft yuvBepc[Ter clrc,reM yrrpaBJreHr4.rr lr
paAI{osJIeKrpoHI'IKLI, 2012.- 98 c. - Pexzrw Aocryrra: http://www.iprbookshop.rull3922. 

-3BC dPRbooks>. ISSN 2227-8397.
3" Opnnr<os JI"H. Ocuonrr rexHoJrorrrrr onrr{qecKr,rx Marepr,rnJroB u usgeriuit gacrr I

[SnercrpouHrrfi pecypc]: yre6noe uoco6ue/ Opnzron JI.H.- 3nerrpoH. reKcroBbre AaHHbre.-
Tonacr<: Tonrcrufi rocyAapcrBenusrfi yHr.rBepor.rrer cr,rcreM ynpaBJreHr{ fl v parvooneKTpoHrrKr.r,
2012'-- 88 c. - Pexrana Aocryrra: http://www.iprbookshop.i,rlt:SSg, 

- OBC (IpRbooks>.
ISSN 2227-8397.

4. Opluxon JI.H. ocnonrr rexHoJrofl4rr orrrr,rqecKr4x Marepr4aJroB u uzgetmit. Hacrn 2
[3nexrponuufi pecypc]: y're6uoe uoco6ue/ Opruron JI.H"- 3nexrpou. reKcroBbre AaHH6re.-
Toucr: Toucrzft rocyAapcrBeuHrrft yH[Bepcr.rrer cr,rcreM ynpaBJreHr{ s v pa[vogJreKTpoHr4Krr,
2012.-- 99 c. - Pexuv Aocryrla: http://wvvw.iprbookshop.rull3960. 

-- OBC (IpRbooks>.
ISSN 2227-8397.

B,| rrepr{oAr.rqecKr{e rr3AaH[ff :

1. Xypual <KnaHrosa.s oreKrpoHr{Ka). ISSN:1063-7glg.
Aocryrra: http ://www.mathnet.ru/qe/archive.

Apxur HoMepoB. PeNprna

2. Xypnu <OotoHuxo>, ISSN: 1993-7296. Apxr.rn HoMepoB. Pexuna Aocryrna:
http : //www.photonics. su.



3. xypnan <flpurnaluar (foroHnru, ISSN:24rr-437s. Apxun HoMepoB.
Aocryrra: http : I I applied.photonics.pstu.ru/arch ives.

4. Xypuan <I{anocucterrau: (fusuKa, xvrMvrs,, MareMarr,rra>. ISSN: 2305-7971,
H or\dep oB. P explru Ao cryrr a : http : I I nanojournal, ifmo. ru/arti cles.

Pexrrarra

Apxnn

8. MATEPI4IAJIbHO.TEXHI,IqECKOE OEECIIEqEHKTE

AXtCUnIIJII,IHbI
Jlexquouuble ayruropllrr ocHarllenbr AocKoft (4nr MeJra r,rJrlr nraprepa), gKpaHoM ,qJrs

IrpoeKllr,roHHbx ckrcreM, rrpoeKTopoM r,r noyrdyrou.
Ay4uropuu AJII rlpoBereHufl na6oparopnrx ganrrnfi ocHarrleHbr ycraHoBKaMkr llnfl

Bbr[orHeH[s na6oparopurrx pa6or:
Ns 3.1 I4eyrenue KoHcrpyKIII{I{ u reoMerp}M rroJryrpoBoAHltKoBbrx rerepocrpyKryp
Ns 3.2 I,Iccne4onarue rapaMerpoB JrruepHbrx [rroAoB Ha ocHoBe rerepocrpyKryp
Il! 4.1 ooprranporaHr,re orrrlrqecKr.rx crpyKTyp B flpo3paqHbrx Marep]raJrax
Ilb 5.1 Jlasepno-unAylllrpoBaHuoe (poprraupoB€rHr{e Mr{Kpoorrrr.rqecKrrx gJreMeHToB
Ilb 5.2 Mo4ra(puxaq[t fioKa3areJlf, rlpenoMJreHrar B olrr,rqecKoM BoJroKue tfeuroceKyHAg6rM
JIal! epHbrM r{3JrrreHr{eM
Ne 6.1 Zsyuenze KortcrpyKIII{Ir LI reoMerpr.ur rrHTerpaJrbHo-o[TuqecKgx gJreMeHToB
Ilb 6.2 LlsyveHue rexHoJrofr4r.r cBapKLr onrlrtreoKr.rx BoJroKoH



Pa6oqat [porpaMMa A]IcqurIJII{Hbr coc'raBJreHa B coorBercrBuu c rpe6oBaHr4flMvr OfOC
BO no HarlpaBneHrzro 12.03.05 Jlasepuax rexrruKa 14 Jra3epHbre rexHoJrorrrr{.

Pa6o.ryro [porpaMMy cocraBlrJr

PeqeHsenr
(npe4cranzrenr pa6oro4arenr) Ct Z-r--..2*. n'//,4,

pa6orrr, 4onxnocrrf @Ze

flp o rp aurra a p ac cM orp eH a r{ o4o 6p ena Ha 3 ac e 1a:akrvr @zlIM

Pa6oqas rporpurMMa o4o6pena na _ yue6urrfi ro4

Ilpo:roron 3ace1alvrs, ra$e4prr Jrlb

3anq4yrorqrafi ra(le4pofi

Pa6o-raf, rrporpaMMa o4o6pena ua _ yve6nsrfi ro4

flpotoxon 3ace4a:aprfl. xa(f e4ptr Jrlb

3ane4yroqzfi xa$e4pofi

,/B--/9, yue6urrft ro4

/

3ase,qyroqufi r<a(f e4poft C.M. AparenaH

(OVO, no4tucr)

Pa6o.ras [pofpaMMa paccMorpena z o4o6pe)Ha Ha 3aceAaHr{r4 yre6no-ueroAr.rqecKoft r<our.rccvu

HarrpaBJreHus 12.03 .0 5

flpe4ce4areJrb KoMt4ccr4r4

Pa6o.ra-r rporpaMMa o4o6peua na

flpororon sace4alvrs. rca(f e4prr J\e

JI I4CT IIEPEYTBEP)I(NEHI4fl
PAEOIIEfr TIPOIPAMMbI AIICqUTIJIIIHbI
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3ane4yroqzft ria(pe4pofi

or 03o9 /(yssa


