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1. TIEJII4 OCBOEHT,Ifl ArrCUtIrrJItrHrJ
I-{enxrran ocBoellu.fl AI4cIII{nnLIHbr (Mr4Kpoon:fura z Soronurca)) rtsJr{ercx ftoprr,rupoBalkre

zuaF.uit n o6lacrrE 6asosrx [pI4HIII,InoB $yHxquorg[poBaHr,rr rr KoHcrpyr4poBaFrr4fl orrrlqecKlrx
oJreMeHTon u ycrpoftcrB, peanu3yeMbrx Ha Mr,rKpoylionne"

3 ap4aran Ar,r cu r4rr Jrr4H br :

. nony{eHl'Ie 3HaHpIfi o nocneAHLIX Aocrr4xeHnflx n o6lacrra Mr{Kpoorrrr..rnu u (fo:ronLrKr4,

Qopuuponalr4e y cryAeHToB HayqHoro MbrrrrJreHr,rr rr coBpeMeunofi ecreclnenHouaytrofi
KapTr.rHbr Mvrpai

o rl3freHrre ooHoBHbIX e(p(perron, rrpoueccoB rr xnneuui1 orpeAenrronlux
(pynr<rluoul4poBalrue oJIeMeHToB u ycrpoficrB Ha Mr{KpoypoBHe B onrr{rrecKoM Auarra3oHe;. ll3yqeHlae MeroAoB aHanLI3a u pacqera oJreMeHToB t4 cr{creM MrzrKpooflTr{r<u z fforonma;. o3HaKoMJreHr,re cryAeHToB c coBpeMennoft nay.rnofi annaparypoii z nrrpa6orKa y Hrix
HaqaJIbHbIx HaBbrKoB rlpoBeAeHrdf, gKcrrepuMeHTaJrbHbx HayqHbrx raccne4onanrafi
p a3nI{tIHbIX Susu.recxux suenuft H orIeHKn no rperrrHocreft rnsuepenr,rft .

2. MECTO AI,ICqUIIJrI,IHb]I B CTpyKTypE Orlorr B0
,{ncqanuaua <Mrar<poonrl{Ka u $oronuKa)) orHoct4Tc.s K Ar4cllunJrrlHaM ilo nrr6opy

BapI'IarIzBHofi qacru ocnosuofi upo(feccuoHanruofi o6pasonarerbuofi rporpaMMbr. Zsyuenue
AI'IcqunnpIHbI rlpoxOnrrT B BocbMoM ceMecrpe, TaK KaK oHa rpe(5yer 6agonoft [crlroroBKr,r B
o6nacrz tfraszxz, ocHoB oTITI,IKIZ LI KBaHToBofi srertpoHlrKLr, xorepeutnofi, Henzneftuofi,
rIpI4KJIaAHofi onrI4rII, na:epuoft TexHuKIz Iz na3eprlbrx pl3MepeHuft, onravecKr4x MarepkriuroB r{
rexuolorraft, clzcrqM aBToMarz3I4poBaHHoro tlpoeKTapoBalas. B olrrr{Ke, Szsluecrzx Lr
MareMarplrlecKl4x rInI4HIII4noB aAarITlIBHofi onrr,Irz Lr B3akrMoAeficr:nzs Jra3epHofo pI:tJI) reHlrr c
BerrlecTBoM.

[tts u3YrcHLrfl AIIoIIVuJII,IHbI cryAeHTbr Ao,JrxHbr o6na4ar:r g:aaraflMr4, yMeHnqMrr vr
HaBhrKaMI{ pa6orrr c olrLIKo-MexaHI,IqecKuMr4 ycrpoftcrnauz, naBepHbrMr4 cr4creMaMpr,
I'I3MepI4TenbHbIM vr al{^iJururuqecKl,IM o6opygonanrleM, ct4creMaMrr [poeKTl,rpoBaLrr4tt B orrrrzKe,
MaTeMaTLIIIeCKI4M MO.IIenI4pOBaHVeM 14 KOHCTpyI,IpoBaHr{eM gJTeMeHTOB Jra3eplr6lx KOMIITJTeKCOB"

Ocnoenue rLrgr\nnlrnnrr ueo6xo4l{Mo Ar.fl npoxoxAeHrrr flpeAArmnorranofi [paKTr{Kr4 14

Bbrrro JrHeHprtr BbrlycKHoft xnamn(p Lr KarlrroHHofi pa6o,rrr.

3. K OMTIETEHIII,IN OEYIIAIO IIIETO Cfl , O OPMIIPVEMITIE B PE3Y.JIb TATE
o c B o E Hktfl ilvtcJ\ tIfIJII,IHbr

B pesynrrare I4syrreHlls.4I4oIIIarIJIrIHsI cryAeHT AonxeH ocBor{Tb cneryrcqIae KoM]rereHrlr4pr:
IIK-S. Cuoco6nocrb K aHarlzsy, pacuery, rpoeKrLtpoBaHrdro t4 KoHcrpyr{poBaHr4ro B

coorBercrBl,Il{ c rexHaqecKI,IM 3aAaHI4eM Tr4IroBbD( curcreM, npzdopon, 4etalefi ltr y3JroB Ha
cxeMorexHr4rrecKoM rl gleMeHTHoM ypoBHf,x.

B pesynrralre ocBoeHI4.{ ArIcq}InJILIHu o6yraror;luitcxAon}KeH AeMoHcrpr4poBarb cJreAyrorrlr4e
peyJrbrarbr o6pasonr*rux:

1) 3nam:
o Qusnuecr<zo flprdHur4rrbr, sQ(pexru il rrpoueccbr, Jrexarque B ocHoBe

(fyHrqraour:lpoBaHll{ sne\4eHruoft 6agrr v. ycrpoftcrn Mr4Kpoorrrr.rKrr, oco6eunocrra vrx
rIpotBJIeHIr fl rrpu repexoAe K oJIeMeHTaM MLIKpoHHbrx pa3MepoB @K-5);

2) Vrvrerr:

' IIr)aBlIJIbHO rICrIOJIb3OBarb 3aKoHoMepHocrll I.Irfl peurv3arJkrhr [oreHrII4aJrEHbX
eoglvloNuoorefi MarepLIaJIoB rrptl [poeKTr{poBanner pr co3AaH[I4 cI,IoreM Mr,rrcpoonrl4Kl{ Lr
(foronuxut; IzcnoJlb3otsarb MareMau.recxufi amrapar rtpu pa3pa6orr<e errerernrrr,c ft 6azu u
ycrpofi crn Mr.rKpoorrrr4 xr.r z $ oronzrn (lIK- 5 ) ;

3) Blalerr:
. ocHoBHbrMa MeroAaMI4 14 anropr,rrMaMvr pacqera gnevenrnofi 6asst u ycrpoficre

Mr.rKpoorrTaKu c yqeTlorvr ycnonzfi r4x peaJrr.{3auvrv v rpanLrrl [pr,rMeHenzs ('[K-5);



4. c TPyK TypA I,I C OAEIP XAHI,IE AI,I C qnIIJII4HbI
)Tb ALrcqrrnJrr{Hbr cocraBJrrer 3 3aqerHbx e.rrlrHr4rr.. 108 qaca

Coa

O6ltax AO9MKOCTb ALICIIIINJII,IHbI COCTABJI'CT 3arrerHbx eALrHr4rI,, 108 qaca.
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Pefirr.rur-
routporu J\!1

2

Bsaravroleficrnue
SJIeKTpOMa|HI,ITHOIo

u3ryqelrrur c
BeIIIeCTIIOM

8 2 4 2 tl l8 sl50%
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TnepAorelrurre
I4CTOqHI,IKI,I I{
npr4eMHr4Kr,r

Ir3JIyqeHl4_f,

8 3-4 6 2 2, t8 sls0%

4

Onrruecxue
BOJIHOBO,{bI

8 5-6 4 2 2, 14 4/s0%

5

Oorouurre
Kpr4cTaJrJrbr rr
roJrorpa0r,rlr

8 6-7 4 2 t2 '.1/ s0%
Pefirnur-

xrourpolr J'&2

PeftruHr-
rourpom J\b36

Oulfiecxue
MI4KpO3JIeMeHTbI 14

ycrpoflcraa 8 8-9 4 Aq 14 4/50%

Bcero 8 9 24 8 16 60 221/ 50Yo 3Aq€T C

orIeHKofi

HIIE AIICqUIIJIIIHbI

Teuu, pasAenbr Ar.rcqlarrJrzHbr
Kor-no
qacoB JIEKUI{I{

rrpaKTr4-
qecKue

nta6opa-
]'opHbre

cpc

Pas4en l. OcHosHrre rrOJoxeHr.rfl reoMerpnqecKofi,
BOJr HOBO[, KBa XITOBOft I| HeJrr{Heft Hoft orrTrrKt{ 10 t 4 4
JIeKqus l, Ocnoar6re lo,IroxeHr,If, reoMerpr{qecrofi t
nornonoZ oml4Kr{. OcuoBurre rroJroxeHr{r rsaHronofi z
nerlrsefinofi orrTr{Kr{ l0 2 4 /1a

FarAel 2. BsauMoAeficrBue 3JtercpoMarHr{THoro
H3IyqeHr.tfl c BerrIecTBoM l8 4 z 4 8
Jlerqu a 2, I,luryteuue r.r BerrlecrBo. KsaHronrre pruMeprrbre
st}Qexrrr

8 2 2 4

Jlexqus 3 . C no co6u ynpdureHr.rf, orrrr.rqecKr.rM r43ryqeHr{eM l0 2 2 2 4
PasAer 3. TnepAore.nuubre ucrorrHllKll rr [p]reMHrrKu

_u3JryqeHl|R
).1 6 2 2 T2

Jlexqns 4. Zcroqnrarrr HgKorepeHTHoro r43Jr) {eHurr 6 2 4
Jlexqzs 5. TsepAorenrHble niuepbl l0 2 2 2 /1TngIu- 6. Tnep4orenbr{r,Ie qprreMHLrKU r4srr\ryeqnfl 6 2 4
PasAer 4. Onruqecrr{e EoJlHoBoabl 20 4 2 2 t2



TeMrr, prrAenbr Ar.rcqunnr.rHbl
Kor-so
.IacoB JreKul{rr

rrpaKTr,r-
qecKue

la6opa-
ropHbre

cpc

Jlenqur 7. O6lelrrure u n[aHapHble olT]IqecKtre BoJrHoBoAbI 12 2 2 2 6
ngItl- 8. Bonuono4Hbrp arpyKrypn n o6leunux o6paguax 8 2 6
Pasger 5. (Doronurre fpr{craJrJrbr u rolorpaQur 18 4 2 12
Jler<qur 9. Ooronnrre ra noJr{pr4roHrrbre Kpr4craJrJrbr t0 2 2 6
Jlexqus 10. Cnoco6u rolorpaQlrvecrofi sanucu 8 2 6
PasAe.l 6. Ournqecnfle MunpogJreMeHTbr ll ycrpoficrna 20 4 4 12
Jlerqur 1 1, OurosHHe (oMnoHeHTbr r4HTerpanbHo-
OITIIqECKI,IX CXEM l0 2 2 6

Jler<qnq I 2. MzxpoonroMexaH[qecxrre cxeMbr l0 2 2 6
3aqdr c ouerrKofi
Irlroro 108 24 I t6 60

rattu 3AHgTI,Ifl
Ne nro4ynx

Ar,rcqr{nJruHbr

J\lb

nln
HauMenosasue u/ ulu KparKoe coAepxtaHze

na6oparopurx pa6or
T'py4odrrarocrr

(qacos)
Pas.qe.rr 1. OcHosHHe
TIOJIO}KEH14f,

reouerpu.recrofi,
sorHosofi. xpaH'rosofi
u HerraneEnoft onruru

JVo1,1 llocrpoeHze orrrLrqecKrrx cxeM B uporpa.MMe
Zemax. Onruuzsaqnfl orrrurrecKlax cxeMl.

2

2 3arqara la6oparopuofi pa6orrr. 2

PasAer 2.
B:arltraoAeftcleue
3JreKTpOMarHrrTHoro

l'l3JIytIeHI4t C

BEUIECTBOM

aJ J\!2. I I4ccneAoBaHr,re KoJrJrorrAHbrx pacrnropoB,
Aonr,rpoBaHHbrx HaHoqacrr,rrlaMu dnaropo4nrrx
MET€UIJIOB.

2

+ 3arqura ra6oparopHofi pa6oru. 2

PasAer 3.
Trep4orelruue
I{CTOqHIZKI,I H

npLIeMHlIKr.I

Il3nYrrcHUA

5 J\b 3.1 Hsyrenue KoHcrpyKrlun r4 reoMerpr4r4
ronylpoBoAHktKoBbrx rcrepocTpyKryp.

I

3aulnra na6oparopuofi pa6orrr. I

ParAe.n 4. Onrrqecrpre
BOJIHOBOAbI

6 J\b 4.1 Ooprr,rnponauue orrruqecKr4x crpyKryp E

npo3paqHbrx Marepu anax
I

3aulu'ra ra6oparopHbrx pa6or I
PasAer 6. Onrrzqecrr,re
Mr4KpOSJreMeHTbI r,r

ycrpoficrna

7 Ns 6.1 klsyueuue rexHo.florLru cBapKu orrrr{Lrecrcax
BOJIOKOH

1
I

Ns 6.2 Mo4a$uxaqu{ [oKa3areJrr [peno]\,rJreHr4.rr B

orrruqecKoM BoJroKHe $euroceryngHbrM Jra3eprrbrM
rd3lyqeHr4eM

I

8 3arqzra na6oparopnnx pa6or 2

rITOlr'O: 16

Ha npartuqeoKx{x 3alnflTvIflx, opl4eHTr.rpoBaHHbx Ha [peAMerHyro o6lac1, 6ygyqefi
Ilpo0ecclloHanbHoft Ae-areJlbHocrl4 cry.{euToB, KoHTponvpyelcr cre)rreHb ycBoeHrtrr cr,yAeHTaMLr
o cHo BH6IX Teop eTI4rIec KI4 x rIoJIoxeHI4ft rlo ocHoBHbrM pa3AenaM ALTcUI{[Jrrrr{br.

5. OEPA3OBATEJIbTIbIE TEXHOJITOTI4III
oJIeKIII'IoHHo-cQMpIHapcKarI crlcreMa o6yueurx (rpa4zqzouHbre JreKrIr4oHHbre vr

na6oparoprrbre 3aHsrI4fl) ;
o rIplIMeHeHrIe MynbrLIMeAI4a rexHoJrotllfi (rrpone4egr4e JrerollrorrHhrx r,r ceMldrrapoKr4x

zalj.stuit c [prrMeHoHIaeM KoMlbrorepHbrx upe3euraqzfi Lr AeMoHcrparlr{oHHbrx ponr,rKoB c
rroMotrlbro [poeKTopa r4Jn4 KoMrrbrorepa);



o o6yqenue B MaJIbrx rpymlax (nrtnorueuze ra6oparopHbrx pa6or B rpylrax r43 ABy( r,rJrr4

rp€x ueloeer);

'Te)GoJIorI4t npo6neuuoro o6yreur.rx (case study). Ilpra pa.ccMorpeHr.rnr BonpocoB
lpaKTI'IqeoKOrO ilpI{MeHeHI4{ paCCMOTpeHHOfO Teoper[qecKoro Marepr4aJra, ucrroJrb3yerct
Arltulor co cry,4eHT?IMw Ha npeAMer Bo3Mox(Hbrx cnoco6on pelreHraf, rrocraBJreHuoit zagauu;

oM&croP:KJraccbl (Aelvroncrpa\vfl, Ha flpaKTr.r,qecKr,rx 3aHrrr{ax rrpl4urlr,rrtoB pacqera 3aryaq
rlo pa3rl4rl Hrnu rerraana) ;

o I{H(bopMaIII4oHHo-KoMMyHI{KarIlroHHbre rexHoJrorrrr4 (npuueHeuue zn$opvaqrroHHbrx
TexHoJloruit !.tts. MoIII4TopLIHra rexyqeft yc[eBaeMocrr,r cryAeHToB r,r KorrrpoJrr snaHafi).

6. OUEHOTIHbTE CPEACTBA lUIfl TEKyTUETO KOHTPOJTTT
YCIIEBAEMO CTI,I, ilP OMEXTYTOIIHOTZ . TTN CTAIII,IU ilO TIT'OTAM

o cB oEH wI I.I.IflII,IITJII,IHbI II yrIEE HO -ME T OAI4TIE CK Ct E
OEECIIIEqEHI,IE CAMO C T ofl TlBJIbHofr pAEr o TbI CTyAEIIITOB

Temyqufi KoHTpoJrb ycrleBaeMocru flBrrfletcr pacrrpeAendunrnr u ocHOBaH Ha orIeHKe
HecKo JrbKI,rx co cTaB Jtr [IorIUX.

1. Pesylrtatrrpeftrznr-roHTponr,
2. Buuomreuve r,r 3arrlt4Ta na6oparopHbrx pa6or.
3. Brrnonneur{e [paKTr.rrrecKr,rx sagauuit

1. Onrvqecnze KoHcraHThr, cBeroBbre ryrlLr.
2. orpaNeurze u [penoMJIeHI{e cBera Ha rpaHr,rqe pa3AeJra AB}D( cpeA, rBJreHHe rroJlHoro

BHyTpeHHero oTpaxeHlIs' IIpoxoxAeHIIe cBeTa qepe3 rlorJlolqarcql']te cpeAbl
3. SlerrpouarHlzrHble BoJIHbI, ypaBHeHue Maxcserra u rpaHzqHbre ycnoBr.rs.
4. I'Iurep$epeHIII,It v 4r.rQparcqnx cBera, xorunnexcnrrfi rroKa3areJrb rpe[oMreHr4s,

NOKA3 ATEJIb IIOIJIOIIE}III',
5. oagonas u rpymloBat cKopocrb cBera, Aprcnepcufl, coorHorrreHr.re Kpauepca-

Kponura.
6. flonxpzsagnx nJIocKI,IX BoJIH, paclpocrpaHerlrr4e cBera B r43orporrHbrx vr

aHr.r3 orpon Hbrx cpeAax, 4nofi uoe Jrfre[penoMJreHr,re.
7. Onrzqecras aKT[BHocrr r,r $apageeBcKoe BparrleHue.
8. I(nanronrle lepexoAbr rIpLI B3al4Mo4eficrnrnu c gireKTpoMarHrzTHbrM ]BJrrreHr4eM.
9. CuoutanHoe I,I BbIHyxAeHHoe r,r3nyqeHr4e, ros(fSzqzoHTbr 3ftrrmrefina.
10. lftaneruqeprl,Ie ypaBHeHllt, yclrJreHr,re rn reueparlur oflrr,rqecKor.o r,BJrrreg]n{.
11. MouoxpoMarl,IqHocrb, rrolrflpvaar\us., KorepeHTHocrb, HarrpaBJreHHocrb na3epHhrx

lyrrKoB.
12. lTpocrpaHcrBeHHoe, aMrrJrr,rryAHoe, flonnprr3arlr{oHHoe, rracrorHoe, BpeMeHHoe vr.

(f aronoe ulleo6pasoBaHr4e nurepHbrx rfrKoB.
13. Flenzuefiqrre flBrenus. Bropofo [opi{.qKa, eJneKTpoMafHurHa.s (popl,rynraponra

uerzuefinoro B3avMo.rlefi crsus.
14. I{enuueir:uas. nollf,pll3yeMocrb Kpr{cranira u nerunefiHbre orrrriqecKr4e e(f(frerrrr.
15. feueparlr.rfl fapMoHr4K.
16. Ycnosue (pa-sonoro ckrHxpoHr.r3Ma.
17. flapaurerpl{qecKr.re npeo6pa3oBanLrfl B o[Tr4Ke, HactpoirKa gaoTorbl B

Irap aMeTpr{qecKr{x reH epaTopax.
18. Mo4ynxropbr Ha ocHoBe orrr{qecKoft nenanefiHocrrr.
19. Ilelzneftluas. orrrrrKa r.r MoneKyJrrpHoe pacce.rrHr4e cBera.
20. 3epr<anruoe orpaxeHrle, MzKporlepoxoBarocrb rroBep:Knoclrr v reoMerpurrecKrre

HeoIHOpOAHOCTT,T

21. Mnorocnofiurre Hz3Kopa3MepHbre KoM[o3r{rlrru.
22 . Knalnro B bre o f p aH vlre:avfl .. p asuepnne e 1| Q enrrr.



2 3 . M eroabr [oryqeH !rs. Halouacrr4r\ 14 HaHo Marepr{ nrro B.
24. KeayroBEre rorrKLI, KBaHToBaf, rrpoBoJloKa, HaHocJIoIi.
2 5. llepuoAr,ruecKr{e KBaHroBo-pe}MepHbre re)repocrpyKrypb.r.
26. 3nexrponnrrft crreKTp ABWepHbrx r.r oAnoMepHbrx clrcroM.
27 . Onru,recKrde nepexoAbr B KBaHToBo-pa3MepHbrx crpyKTypax.
28. 3nerrpoonruqecKue MeroAbI ynpaBJreHr.rr orrrr.rqecKr{M rt3Jrr{eH}reM.
29. Axycroorrt4rrecKr,re MeroAbr y[paBJreHr,rfl olrr,rqecKr,rM r.rsryqe[rr{eM.
30. MATTTUTOOITI,IqECKI,IE METO.4bI YIIPABJIEH?I, OITI{qECKI,IM M3JIr]EHX4EM.

Bonpocrr pefttunr-rourpong irlb2
1. I,IuxerquoHHble r,IcroqHr.IKr4 cBera Ha oclroBe roMo- r,r rerepolepexoAoB.
2 I,lsly.rareinra c npeo6prroBareJreM cneKTpanbHoro cocraB a r4sIr;,.treqLrs.
3. [,IH(fparpacHbre r43nyrrareJrr{.
4. Ilaseprr ub rpncralilaxn creKJrax.
5. Ocnonnrre cnoco6rr nolyqeHrlr nasepuori KepaMr.rKr{.
6. Ourzvec4ue pe3oHaropri, 4o6porHocrb.
7. MoArr nagepHoro peoHaropa.
8. ,Ila^reprr c ceJreKrlr{efi uo4, rrepecrpar.rBaeMbre v
9. I4nNexqr.rorrHbre Jra3epbr Ha rereponepexoAax.
I 0. @orope34cropbr, Soro4no4u, Sororpamrrcropbr, Qotoylauoxr4TeJrn.
I I' Cnexrpa-nlrtte, gHeprerl{uecKr{e, qacrorrrbre xapaKTeprdcrr{Kr.r.
12. n3c rzuefircu r{ Marpzrlbr, Mr,rKpoKaHaJrbrrbre nJracrr.rHbr.
13. ocnosHrrg rIoH{TrI{ Teop}IrI BonHoBoAon llonnoe BHyrpeHHee orpaxeHr{e"

ycrlneHr.re orrrr,IqecKl{x crlrHarloB.
I 4. O6renrHbrp r,r rrJraHapHbre ortrt4qecKlre BoJrHoBo.ubr.
15. PacnpeAeileHl{e MoIrIHocrrI, coorHoruenvr:s, Alrs.rryqeBoro rr BoJrHoBoro npra6nu]KeHr4
1 6. I{enznefirro-onruqecKre e$(penru n 6perroncKr4x BoJrHoBoAax.
17. Mexaru{3Mbr Bo3Hr4KHoBeHr4g rrorepb B orrr,rqecKux BoJrHr)BoAax.
I 8. SneivreHTbr reopl,It4 olTr{qecKr{x HaHoaHTeHH.
19. CoeavHeH[re r4 cp4rrlr,rBaH[e olrr.rqecKr.rx BonoKoH.
2 0. Ouraqecxlre MynbrrrlJreKcopbr u AeMyJrbrr.rrrJreKcopbr.

Bonpocrr peftTunr-KoHrpons Jl1b3

1. (Doronurrq KpI{cruInJIbr LI MeraMarepr{irnbr. flonsrze 3alpeqeHrroit gounr.
2. Pacupocrpanenue cBera n Sotonnrx Marepr.raJrax c 3arrperrleHHoft so11ofi.
3. Mo4enupoBaHue orrratrecKrx e(f(pexron rr Qorounbrx Kp?rcranJrax.
4. Cuoco6rr rroJrfreHr{f, peiurbHbx $oronHux Kpr.rcriurJroB.
5. OrpuqarelbHble rloKa3areJlb npenoMJrerrr,rs. MerauarelpriaJrbr r.r rrauep(5ruu

MarepHanbr.

6. MerauonepxHocrlr. Auouamuoe [peJroMJreHr.re rr orpaxeHr{e.
7. Konnoz4nbrepacrBopbr.
8. OcHosrr JIoKaJIbHo ycuuenuofi orrrl,rqecKofi uzrpocnorrr4ntkrcneKTpocKolr4pr.
9. cDopuuponaHrae uso6paNeHufi v oro6paNeur,re un(fopnraqzlr c r

ro Jrorp aMMuofi ourulcra rr ro Jrorpa$uuecxvr x crdcreM,
10. O6tenaHa{ ronorpa$utu (foro.ryncrBr{TeJr6Hbre MareppraJrbr Anf, ronorp a$nu,
1 I . I'onorpaM4,IIIbIe Ia 4z(f paxqlroHHbre orrTr4rr ecKr{e gJreMeHTT,r.

12. l'onorpa$lruecrar uurep$epoMerpr,rr, ronorpa(puqecKa,
ronorpaSuqecKar o6pa6orra ran(popir,raqur,r.

13. Cuoco6rr 4zarnocrr.rKr,r HaHo- r{ Mr4Kpoycrpoficrn.
14. Ycrpotrtcr$a z cnoco6rr BBoAa v BbrBoAa r43ryqeHns.
15. OnrraqecK4e paclpeAenl{TeJlbHble rr Kor\lyraqr{oHubre ycrpoftcrna, Har[paBJreHH

oTBeTBr4TeJIr4, rrepeKJrroqaTefll,r.

16. Onrlr'recKlie crreKTpaJrbnrre lpr.rnmprr, znr:ep$epeunl]roHHbre [oKpbrrr4s.

qacToTHo-MoAynr{poBaHHbre Jra3epbr

TIAM.'ITb,



17 . Y tpawrreMbre 3epKana u 4z(pparcqrroHHbre perrerKr.r"
1 8. Jhzrusu Qpeuenx, (f oryczpyrorqrre KoMrroHeHTbr uHrerpalbnofi ourrzrcn.
1 9. OtrorvrexaulrqecKr.re KJrroqu.

20. MexaHfirrecKr,re cKaHkrpyroque MrrKpo3epKana, Jrr.rH3br,

4ra(f parcquoHHbre pegrerKr4.
MO,qyJrrrTopbr

1.

2.

3.
AT.

5.

6.

7.

8.

9.

10.

11.

T2,

13.

14.
15.

t6.
17.
18.

19.

20.

IrpovrexyrorrHarr arrecrarluq [poxoAr,rr n ([ropnre sa.r€ra c oqenr<ofi.
Boupocrr r saE0ry c oueuroft

Knanr:ono-purMepHbre e(f (f exrrr.
Ocnonurre [oJro)r(eHr4r reoMerpr,rqecrofi orrrr,rKr.r.

KraccrrecKr{e pa3Mepnue e$(f er<rrr.
Ocsonnsre [oJroxeHlas norHonoft orITIdKr4.

Irlcro.rnuru HeKorepeHTHoro rr3nf{eHr{.f, .

Ocnonnr're rroJrolr(egrrr KBaHToBofi ouruxr,r
Tnep4orenbHbre Jra3epbr.

Ocnonnrre rroJloxceHl,Is Heruuefinoft onrrnxz.
OopnauponaHrre BoJrHoBoAHhrx crpyKTyp B rpo3parrHbrx cpeAax.
Tnep4oterbHbre rrpveMHr.rKl{ }r3JlyrreHr{r.
O6revrrrre u nlanapHbre orrrLr qecKr4 e BoJrHoBoAbr"

MeroArr ylpaBJleHr4s orrrrrqecKuM r,r3ryqeHr{eM:.
O cnonnrre KoMlroHeHTbr r{HTerp aJrbuo -orrrLIqecK}IX cxeM.
@ororrHrre rpra0rannlr. PacupocrpaHeHr.re cBera n So:rouurrx Marepr,ranax.
Oragr.recrrae o c0 6 enuocrrz pa6 orrr rerepocrpyr(Typ.
Murpoouroue4anurrecKr.re cxeMbr.
O6terranas ronofpa(pux ra SotouyBcrBzTeJrbHbre Marepr{aJrbr AJUI ronorpa$urz.
Cno co 6u noJrf+eHLrq nasepHofi HarroKepaMr4Kra,

Ocuoeurre flonf,Tfi.f, Teopru BoJrHoBoAoB.
Merauarep uatAl u runep6oluqecKr.re Marepr{aJrbr.

Cauocrosre;rbnaq padora cryAeHToB BKJrroqaer n ceds:
1. Ayautopnall caMocrotreJlbHat pa6ora cryAeHTa [o A]rrcrlr4rrJruHe Br;moJrH.f,er cs. Ha

na6oparopHbrx r{ [paKTr,rqecKLrx 3aHsrr,rrx rrpn pelreHr.rr4 3aAaq"
2. Bneay4r'iropnar caMocrotreJlbHuur pa6ora Bbrrro.rrHrercr cryAerrroM rpu

yrny6leHnoM Il3ytlgHvrLr l;r4crJ:anJlr,rHhr no reMe npofi4euuoft lerquu, trpu [oAroroBKe K
na6oparopuurrl pa6br:ana. Ocuonuofi ftopruoft cavrocrosrenruoft pa6o:rrr cryr:eHTa rBJrJ{erct
pr3freHze KoHcneKTa lerqufi , peKoMeHAosaHHofi Jrzrreparypbr.

Caruocro.sre4bHtul pa6o:ra 3aBeprlaer sa1arnr Bcex Apyrt4x rBr.rAorr yue6uoro [po{ecca Ia

Moxer ocyrlecrBnf,lrbcf, Ha JIeKIIrux, ceMr{Hapax, rrpaKTzqecKr4.K 3alrflTvrflx, ladopatopnrx
3alJflIr4flx, KoHcyJlbrranl[sx. Kax Qopnra opraHl{3anluu yre6noro [poqecca caMocrorrerbHa.s
pa6ora cryAeHToB rlpe4cranrser co6ofi rleJreHarrpaBJreHHyrc clrcreMarrrqecKyro AeflTeJrbrrocrb
no upuo6pereHprro zryanuit, o cyrqecrBJrreMyro BHe ayAr4Topil zr.

Kourpolr BbItIoJIHeHkIt caMocromemnoft pa6orrr ocyuecrBJrrerc.rr B xoAe BbmoJrHeHus
Iz 3aIrII{TbI na6oparopnrrx pa6or rro Ar'rcqulJrr{He, rrpr.r Bbr[oJrHeHvrz [paKTr4qecrux sergaHzfi, ua
ga.rdre.

Bglrpocrr nrr +oHrporq c iorrr
1' Oco6euuoprI4 B3al4MoAeficrs[s gJreKTpoMarHr{THbrx BonH c uuxpoo6repTaMlr.
2. YpannenrEa 4na pacuera $orouurx KprrcranJroB.
3. Brr6op rrlafepualoB ortrlrqecKl,Ix KoMrroHeHToB Jra3epHbrx clrcrr3M.
4, Texnonoru'lecrraft rrpoqecc rl3foroBJreHr{rr aKTr4BHbrx gJre]vreHToB na3epHbrx or4creM.
5. Mero4rr oIIeHKz rrapaMerpoB na3epnbrx yorpoftcrn"
6" Murpo r.r HaHoJra3epbr.

7 . MexauzsMu Q opurapo BaHnfl. grrr,rraKcr4rrJrbHbx nJreHoK.
8. Texnororllx upo6ouoAroroBKt4 Marepr.raJroB.



9. 9$$err,{outnepa, clB}rr u yturpeHue .nuvuil
10. 3SSemsr Oraso uCaLrasxa.
1 1. BonoxoHuo-olrr{qecKprs f[pocKorrbr.
12. Meroau (pasonoff KoppeKurru BoJrHoBorc, (ppoura,
I 3. Oco6eHnecrr{ runep6olzqecKr.rx Marepr.raJroB.
14. TexuoJrolrrr{ n o6uacru 3arrlraTHbx roJrorpaMM.
1 5. folorpa($u.recxax rraM.flrb.
I 6. OnruqecKr4e cucreMbr r{cKyccrBeHHoro r,iHTeJrJreKT,a.

17. CnepxcKqpocrubre cuoco6u repeAaqv u o6pa6orxz rau4,opyaqys.
I 8' Cucrervrlr Ha ocHoBe HaHopa3Mepubrx n dlorouuo-Kpr,rcranJrrrqecKrlx crpyrTyp.
19. Cucrenrbl orITlIrIecKI4x I,I KBaHToBbIX Bbrrrr4cJleHkIfi ra ouruqecKlre KoMnhrolepbl
20. I4nrerpa4vtn MexaHI,IqecKI,IX, orrrr,rqec;Kr.rx v oJreKTpoHHbx KoMrroHeHToB Ha

Mr.rKpoypoBHe.

7 . yIrEEHO-METOAI4TIECKOE U T4HOOPMATIT4OHHOD OEECTTEqEHI,IE
Ar,ICqn[JItrrIbr (MoAyJrfl )

a) or:uonHafl J,rrrreparypa:
I' Aparenxn C.M. Bne4eurae n $enatonauo$oronzxy: {ryn4aueuT€rlbHble ocHoBbr r,r

na3epHble MeroAbI yrlpaBnfleMoro rloJlrreHr,rfl vr AzarHocrr4Kr{ HaHOCTpyKTypt4poBaHHhrX
Marepl{anon: yue6uoe noco6ze rlo HanpaBJreHr.r.rrM rroAforoBKn 6apwras.pr4ara200400 (200200)
"Ortotexnzra", 200500 "flazepttax rexHr.rKa r.r Jra3epHbre rexHoJrorwu", 20A700 (200600i
"@otottullca u ouroltrSopMarI4Ka" v clerlr4aJrbnocrrM 2A0200 "OnrorexHural' vr 20A20I
"Jlasepuar rexHr.rKa r.r Jra3epHbre rexHoJrorr{u" I C. M. Aparen_mr [u ap.] ; no4 o6rrl. pe4. C. M,
AparenxHa .- Mogxna : Jloroc, 2015 .- 743 c. ; ut., ra6t + 1 ererrpon. orrr. 4racx (cD-
RoM) (2rr M6) .]- Eu6nzorp. B KoHrIe q. 

- c. M. Apare:rxu, A. o. Kyuepzx, g. r.
flpoxonree, B. f" Pay, A. f. Cepreen - rperroAaBarerrr{ BnfY .- ISBN g7}-5-g8704-gl2-2.

2' Meraua:repla{ulbl LI crpyKTypHo opfaHn3oBaHHbre cpeAbr rns orrro3]reKTpoHr.rKra, CBg-
rexlrr{Ku u uauo(foroHrrKr.r [Snenrpounuft pecyllc]/ A.Io, An2leena [u ap.].- Snexrpou.
reKcroBble AaHHbre.r- Honocu6npcr<: Cu6upcKoe orAeJrenrae PAH,2013.- 36E c. .- peNzpr
.qocryra: http://www.iprbookshop.ru/32823. 

- 3BC <IPRbooks). -- ISETN g7B-S-7692-1310-6.
3. I4rnaron I'I,H. OnroeJIeKTpoHrIKa I{ Hauor}oronurca: yve6uoe noco6ue 4rn nyson / -

CfI6.: Jlanr, 2016. -- 538 c.
5) 4ono.nur.rreJrbHafl Jrr.rreparypa :

1. Opnuxon I.H. Texnororras upu6opon onrzqecxoft oneKrpour,rKr4 14 (!o:ronur<n
[3nerrpoHuuft pecypc]: yve6uoe uoco6ue/ Opnzxon JI.F{.- 3nexrpon. reKcrorBbre AaHHbre.-
Toucr<: ToIrlcrzfi rqcyAapcrBennrrft yHr,rBepcr{Ter crrcreM yrrpaBJreur{ fl v paqarwJreKrpoHr4Kr.r,
2012'- 87 c" - PeNurrr Aocryra: http://www.ip,rbookshoplull3992. 

-- OBC <IpR.books>.
ISSN 2227-8397.

2. Qusnxo-Te4ul4qecKI4e ocHoBbI ML{Kpo- 14: nanoycrpoficrn f3)nexrpoHHnff pecypc]:
yre6noe noco6uel -i- 3ner<rpoH. reKcroBbre ,qaHHtrre.- Canaapa: PEAIIZ3, 2010,--- fO r. -Perxzu Aocryrra: http ://www.iprbookshop.nrl 1 0 1 4 8. - 3EC <IpRbooks). IS SN 222ry -ng7

3. Illau4apon C.M. Bne4euue B KBaHToByro u onrrzrrecKyro oJreKTpoHr4Ky f3rercrponurrfi
pecypc]: y're6uoe noco6uel lUauAapon C.M., Iiarnrnpona A.I4.- i)nexrpoH. reKcroBbre
AaHHbIe'- Toucx: Tonrcxzfi rocyAapcrBeunrrii yHr{Bepckrrer c}rcreM yrrpaBJreHur Lr
paAI'IoeneKrpoHI4Kr4, 2012.- 98 c. - PeNIau Aocryra: http://www.iprbookshop.rul13922. 

-3BC (IPRbooks>. ISSN 2227-8397.
4. Opluxos I.H' Ocnonrr rexHoJlon{H orrrrrqecKlrx Marep.airJron u usgettilt r{acrr 

1

[3ner<rpoHHrrft pecypc]: yle6uoe noco6ue/ Oprzron JI.H.- 3ner<rpon. reKcroBbro AaHHbre.-
Toucr: Toucrrafi rocyAapcrBenHrrft yHLIBepcr.{Ter cncreM yrrpaBJregr.r fl. u paruagJreKTpoHr4Kr4,
2012.- 88 c. - Pexzrra Aocryra: http://www.iprbookshop.rul13959. 

-.3BC (tpRbooks>.
rssN 2227.-8397.

5. opnzroe I.FI. ocuonrr rexHoJlorzu onruqecKzx Marepr4ruroB u vzge-rrift. Hacrr 2
[3lercrpoHurrfi pecypc]: y're6uoe uoco6ue/ Opruron JLH.- 3nerrpoH. reKcroBbre AaHHbre.-



Toucr: Tolrlcr<ufi rpcyAapcrBennrrft yHr.rBepcr.rrer crrcreM yrrpaBrreHr,rfl v pa[uogJreKTpoHlrKr,r,
2Q12.- 99 c, - Pexzpt Aocryrla: http://www.iprbookshop.ru/13960, - 3EC (IPRbooks>.
ISSN 2227-8397.

n) uepnoguqecKue vs1nntrfl;
1. XypHan <(KeaHroBa-r erreKrpour{Ka>. ISSN:1063-7818. Apxzn

.qocryrra: http :i/wwrf.mathnet.nr/qe/archive.
2. )Kypuax {<@orourEra>, ISSN: 1993-7296. Apxun rroMepoB.

http ://www.photonigs. su.
3. Xypnan <lflpuxra4ua.r $orouzru, ISSN:2411-4375, Apxrae

Ao cryra : http : I I applie d. photonic s. p stu. n r/archive s .

4. Xypuarr <Hasocr,rcrenru: $usuKa, xr,rMr,r[, MareMarr4ro. ISfiN:
H oM ep oB. P e Nr,r na AO cryr a : http : I I nanojournal. ifmo. ru/articl e s.

8. MATEPI,IAJIbHO-TEXHI,IqECKOE OBIICTHqEHI,IE
Ar4CUr4rrJrrrHbl

Jlerqnouubre ayALITopI4lI ocHarrleHbr AocKo'ft (gnx NreJra r4rJrr4 vraprepa), or{parrroM Ant
rrpoeKrluoHHbrx crrcreM, rrpoeKTop oM r,r uoyr6yxorvr,

Ay4Ilropztr 4^nfl [poBeAeHI,It na6oparopnr,x sauxrura ocHarrleHbr ycrarroBKaMr.r rnfl
BbrrroJrHeHux na6opdropHbrx pa6or.

HoMepoB, Pexrurra

Pexuu Aocryrra:

HoMepoB. PeNunr

2305-7971. Apxrar



Pa6o-{as [pofpaMMa ALIcIII4tIJrr.rHbr cocraBJreHa B coorBercrBHra o rpe6otsaH]:uMrr OfOC
BO uo HanpaBneHIaro 12.03.05 JlagepHas rexuuKa rr Jra3epHble rexrroJrorur.r.

(OHO, no4lr.rcr)

Pa6o'ryro rporpaMMy cocraBl4Jr ctaprruft rperroAarlarenr ratbe.upn OprI]M E.JI. IllaNraucxaq
(oI4O, no4nracr)

Peuengen'r

.ka-?(upe4cranurem pa6oro4arenx)

,h , AoJIXHoc'rb, -OI4O, lo4nncr,)

flporpauua paccMotrpeHa r.r o4o6pena Ha 3aceAaHua rca(fe4prr OzfIM

3ane4yrou1rfi ra(pe4pofi C.M. Apanenxu

Pa6oqas [porpaMMa paccMorpeHa ra o4o6pega Ha saceftalvru y.re6no-rvreroAr{qecKoft xotvruccvtu

HanpaBnerrur 12.03105 Jlasepuas rexHzxa u ra3epHbre rexHoJrorrrr{.

llpegce4arels rcouliccuz C.M. AparenrH

(or4o,

JII4CT ITEPEyTB|IPXAEFInfl
PAE OrrEIz rrpolpAMMtbr AI,ICUnIJII4HbI

Pa6oqas rporpaMMa o4o6peua Ha
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