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1. IIEII4 OCBOEHI4;, fl nVrCUI4rrJII4HbI

Llenrnaz ocBoeHpls At4cIII4niMHu <Mnrpoomrr.rKa u (forouuKa) J{BJrsercr r}opvru.poBaHr.re
sHaHzfi s o6racrv 6asosrx [pIzHIII4noB QyrrxquonupoBaHr.rfl r{ KoHcr]pyupoBa1rrfl orr1uqecKux
3JreMeHToB z ycrpoftcrB, peanr,r3yeMrrx Ha MHKpoypoEHe.

3 a4a.ru AI4crI[rrJII,rHbI :

o lloryqeHlle 3HaHrfi o nocleAHl{x Aocrllx(eHrzt.rrx B o6lacrH MrzKpoonrr.rKtr lr $oronuxu,
foprr,ruponaHl,Ie y cryAeHToB Hayr{Horo MbrrrrJreHr4s r4 coBpeMennoft ecrecrnennonayuHofi
Kaprr.rHbr Mnpai

o u3yrreHl'Ie ocHoBHlx sfrQerroB, npoqeccoB LI s;nreHuit, onpeAenrrcqzx $yHxrlr{oHrapoBaHr4e
3JTeMeHTOB U yCrpOfrCrB Ha Mr{KpoypoBHe B orrrrrqecKoM AHana3oHe;

o u3yrleHrre MeroAoB aHurv3a rl pacqera 3JreMeHToB I,I cncreM MrrKpoonrrrxu v Soronuxra;o o3HaKoMJIeHI4e cryAeHToB c conpeueHuofi u;ayvuoft annaparypofi Lr nrrpa6orra y Hr4x
HarriuIbHbIX HaBbrKoB npoBeAeHr{f, gKcnepI4MeHTaJrbHbIX HayrrHbrx r4ccJleAoBawuit pulnuqHbrx
@z:uuecrux sereHufi u orleHrrz norperuHocrefi nsnaepenzfi.

2. MECTO AT4CIIVIJII,IHbI B CTpyKTypE Orrotl Bo
[ucqunluua <Mur<poorITI,IKa z Soronura) orHocr,rrcr r 6loxy 81, r .rracrr4, Soprr,rupyevrofi

yr{acrHlrKaMu o6pa:onareJlbHblx oruorueHraft - I?rcUurrnr,rHe rro nu6opy. JHouep n yue6uou rrJraHe
81.B,AB.04.02.

flpepexnusl{Tbl ALIcIII4IIJIpIHrI - Anfl r43rreHr4r Ar4cuunnr.rHbr cryAeHTbr Aon}KHr,r o6raAarl
3HaHIrqMpI, yMeHLIsMn 14 HaBbIKaMra, npuo6pereHHr,IMr,I nplz I{3freHvru raK:lrx Ar4crrr4rrJraH, KaK:
MurpoelerrpoMexaHl{qecKlle cl{creMbr, Mo4enupoBaHple n npoeKTr,rpoBa}rrre B HaHorexHo.rrorulqx.

3. TIJIAHIIPYEMbIE PE3YJIbTATbI OFYTIEHVIflIIOIII4CIII4TIJII4H]D
fllaHlapyeltrte pe3ynbrarbl o6y.renna ro .4r4crlrurrJrr4He, coorHeceHHbre c rrJraHr{pyeMbrMt4

o|Iorr)e3 yJrb f aTaMI..I ocBoeH14 t
Ko4 QopuupyeMbrx

rolrnereuuufi
Yponeur
ocBoeHI4t

KOMIICTEHIII,II4

Ihanzpyerrlbre pe3ynr,Tarr,r o6yuenr4r l:ro
llr4crlulnr4He xapaKTepr43yroqr4e 3Tar|br

@oplrraponaHrz.f, KoMrrereurlufi (uoxa^:arelz
ocBoeHat KoMnereHrufi)

I z 3
IIK-1

Cnoco6eu npoBoAr.rrb

Q n:uxo -u areM arr4 qecKo e

MOAeJrr4pOBaH14e

14ccneAyeMbrx npoqeccoB
HAHOTCXHOJIOIIII4 14

o6leKroe HaHo- r4

MI4Kp o clrcreruH o ft TexHr.rKr,r

C UCIIOJIb3OBAHPIEM

coBpeMeHHbrx

KOMTTbIOTepHbIX

rexHolorraft

r{acru.{Ho

3narrl (pusuuecxue r.r MareMarurrecKr.re 3aKoHbr r.r

MOAenttL $rlru.recrax lpoqe0coB, Jlexalqux Ei ocHoBe
npr.rHrl.4rroB SeitclB'ut o6re.rcros HaHoTexHo.[orrrrr H

Mr,IKporoncreunofi TexHrrKIz.

Yuerr,: perrarb 3a1alvq HcrroJt.b3oBarb
MareMilrr4r{ecrufi annapar v rrucneHHble MeroAbr
KoMnbroTepHofo MoAenr.ipoBaHzr Or5T,eKrOB

HaHoroxHoJrorr{r4 I,I MI4Kpocltcrentrofi TexHr4ril4.

B.rr a4 e'r'r, : M areMarl,IqecKIr M ann ap aroM rI MeroAaM Ir
KoMrrblorepHbrx rexHolornfi Ans MoAerr4poBaHrz_s

o6rerros HaHorexHoJlofI4rr vt MI,rKpocuc)Teuuofi
TEXHI,IKI,I.

I]K-4
Cnoco6eH

coBepIIIeHCTBOBaTb

lpoqeccbr rasuepenuft
napaMeTpoB r4

rrao4nQurcaquu ceofi crn
HaHOMaTeprraJroB r4

HaHocrpyKryp

Vacruquo

3narr: 6asonoe KoHTponbHo-r43MepzreJrE,Hoe

o6opylonaHr4e Ars MerpononrqecKoro o6ecre.{euzs
zccle4<lnauufi v lpoMbrrxneHHofo npor.r3BoAcrBa
HaHOMiITepHaJTOB 14 KOMTTOHeHTOB.

Yuerr: ocyrqecrBnflTb 1r4arHocrr4Ky HerroJraAoK lr
qacru.{Hrrft peMoHT r{3Mep}rreJrbHoro,

AIIaIHOCTI,MeCKOIO, TeXHOJIOTU\IeCKO|O

o6opyplonanzr.
Blalerr,: HaBbrKaMr4

AIrafHocTI{LIeCKOfO,
o6opyp;onanu.a.

MOHIMOpt4Hfa

TexHoJIOfI4rfecKofo
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B:arlaoaeftcreue
3reKTpoMafHrlTHOfO Ll3Ityl{eH]dfl C

BeulecTBoM
8 2 I 2 2 2140%

2
Teep4oremuue r4crorlHl4xr4 u

TIPIIEM HIIKI{ II3 JIYqE HA'
8 z-5 4 2 4 4 4t40%

Peiirnur-
xoHrporl Ns I

3 Onruqecxue BoJrHoBoabl 8 4-5 5 2 4 /1 5/45%
Peiirunr-

rosrooru J',1!2

A OoroHuue Kpr4crrurJrbt 11

roloroadus 8 6-7 8 2 /l? 4 4t29%
Peiiruur-

xourponr No3OrrH.recr[e Mr4Kpo3JreMeHTbr vr

ycrpo[crBa 8 8-9 8 L 4 A 4/29%

Bcero :a _8_ceuecrp: 8 9 27 9 l8 18 t9/35% 3Ksal,{eH,36q.

Haruqne B naculllrl,rHe KII/KP HET

llroro rro ar{cuu [Jr r,rHe 8 9
,,1

9 18 18 19t350 3Ksalr.reH.36.r.

Cogepxaru{e JreKrlr{oHHbrx 3arHfl Tnfi rro Ancqu[Jrr{He
PasAer 1. Bsauuo4efi crB[e gneKTpoMarHr,rrHoro r43nfreHlrr c BeruecrBoM.
Teua 1. I4snyueuue rd BeulecrBo.
Co4epNanlle reMbl. Keaurosue pa3MepHbre e$$er<rsr. Cnoco6rr ynpaBneHr.rfl orrrlrrrecKr4M

I{3nr{eHr.reM.

P a:q e.rr 2. Tn ep4oreJrbHbre r,rcrotrHr4 Kr,r 14 ilpu e,MHr.r Kr4 u3ilyrreHzs..
Tenra 1. Zcro.rHr4xvr v3ny.r'eHufl,.

Co4eprxauue reMbr. I4cro.ruuru HeKorepeHTHrf,ro u3n)^{eHr.rq. TnepAoreJrbHbre na3epbr.
T ewa 2. Tn ep4orelbHbre rrp[eMHr.rKpr z3nyqeHrrs.
Co4epxtauue reMbl Onru.recxue pe3oHaropbr, Ao6porHocrb. MoAr,r Jra3epHofo pe3oHaropa.

@oropesucropbl, Soro4Iao4u, (fororpau3r{cropbr, ftoroynruoxurelrvr.lI3C nuHefircu u Mal'puubr,
Mr.rKpoKaHanbHLIe IIJIaCTI,THbI.

PasAer 3. OnruqecKr,re BonHoBoAbr.

Tervra 1. . O6rervtrble r{ nnaHapHble oIITLrqecKIze BoJrHoBoAbr.
C o4eprxauu e reMbr. O cu oeHrre Kpr4Tepr{u. Or:ru.rr4 s.,{raarparrltru.
T etura 2. Boluono4nbre crpyKTypbr B o6T,eMHbnx o6pa3rlax.
C o4epNanrz e reMbr. O cHosuue Kprrrepr.rrz. Or:ru.rus.,{uarpautru.
Pa:gel 4. Oorounbre Kpr.rcranJrbr r{ fonorpafirds.
Tervra 1. @oronurre u nonflpvrroHHbre Kpr4crannbr.
C o4epxauu e reMbr. Crpyrryp a. O uro eurre Kpr.rrepr4r{.,{narparurrau.
T ela 2. Cnoco6tr ronorpa(bnrrecKofi 3arrvrcu.
Co4epNanue reMbl. O6rerrruas ronorpa(bvrr z $orouyncrBrrreJrbHbre Marepr{aJrbr Ant

ronorpa$uu. lolorpauuur,le v Au$paKuuoHHbre onrr4r{ecKue oJreMeHTbr. fonorpa$rzqecKat
unrepQepoMerpl4q, ronorpa$uqecKa.s IIaMtrb, onrr{K:o-foJrorpa$uvecxar o6pa6orxa un$opMar\Lrh.

PasAer 5. Onru.recKr.re Mr.rKpogJreMeHTbr u ycrpoftcrna.
Telra 1 . Ocnosurre KoMrIoHeHTbI r4HTefpaJrbHo-olrrrrqecKr4x cxeM.



Co4epxauue reMbl. 3lerveuru u 6roru gJreMeHroB. llpzuquntr geftcrnur.
T et.r'a 2. MunpoonroMexaHr.rqecxr,re cxeMbr.
Co4epNauue reMbl. MurpoonruqecKr4e sneMeHTbr rE rax @yunrlr4oHan.

C ogepxauu e rrp aKTrrq ecKrrx s alarru ufi rr o Arr crIV n JrrrH e
PasAer I . BsaulaoAeft crnue sJreKTpoMarHr4THOro u3nyr{eHr4s c BeulecrBoM.
Teua 1. Irlsly.reuue r.r BerrlecrBo.
Co4epNanue gaus:rufi. Pac.rer KoHIIeHTparIut4 qacrr4rl KoJrnovAHoro pac'r'Bopa.
P a:len 2. TnepgoreJrbHbre r{crorrHr{Ktr r,r nprreMHr,rKr.r r43nyqeHr4s.
Terua 1. Irlcroqnuxv r,r3JrytreHnfi.

C o4epxran ue sausruil Pac.Ier napaMerpoB orrrr{qecKz x cxeM.
PagIen 3. On:rz.recKr4e BoJrHoBonbr.

Teva2. BoruosoAubre crpyKTypu n o6r,etrHrx o6pa^:qax.
Co4epxtanue sausruit.I4syueune rexHoJrorr4pr cBapKr4 orrrlrrrecKr,rx BoJroKoH, Pacqe.r norepb

coeAIIHIITeJIbHOf O CTbIKa.

Pas4en 4. (DoroHubre KpprcranJrbr r4 ronorpa$vt.
T eva 2. Cuoco6rr ronorpa$nqecrofi 3arrvau.
Co4epNaHue sauxruiL O6sop cnoco6os r4 MeloAoB ronorpa(fraqecx:ofi 3arvrcr4.
PasAer 5. Onru.recKze MLrKpogJreMeHTbr r.r ycrpoftcrna.
T ewa 2. MnrpoonroMexaHr4 rrecKr{e cxeMr,r.
Co4epNatrze sausrufr.l4ccreAoeaHr{e napaMerpoB na3epHbrx AHoAoB Ha ocHoBe rerepocr-pyKryp.

Cogepxanue ;ra6oparopHbrx saHsrr,rfi rro Arrcqu[JrrrHe
PasAer 1 . BsaHN,IoAefi crnve sneKTpoMarHr{THO ro r{3ryqeHufl c BeulecrBoM.
Terr,ra 1. ZslyueruEe r4 BerlecrBo.
Co4epxaune saHsrufi. Izlccle4onauve KoJrJrorrAHbx pacrtsopoB, AonrrpoBaHHbrx

HaHorracrl4rlaltu 6laropoAHblx MeraJIJIoB.
P asler 2 . Tn epaoreJrbHbre r.rcroqHr4Kr.r u rrpv e]vrHr4Kn r.r3n)rqeHr4_rr.

Terr,ra 1 . I4croqHur Lr il3rryl'eHus'
Co4epNanlle npaKTrl\ecrcuxlra6oparopHbrx zaustuit. flocrpoeur.re olrr4qecKux cxeM B

nporp aMMe Zemax. Onrztrug arlr4 r o rrrr.rqecKu x cxeM,
Pas.4er 3. Onru.{ecKr,re BoJrHoBoIbr.
Terr,ra 1. O6reugtre u nnaHapHble orrrt4r{ecKr4e BoJrHoBoAbr.
Co4epNaHIae npaKTll.recxux/ra6oparopHbrx zartstuit, @opvrrponauze orrraqecKrzx

crpyKryp B npo3parrHbrx Marepr4aJrax.

Tewa2. BolHono4ubre crpyKryptr s o6reN4Hrrx o6pa.rqax.
Co4epNanue npaKTl4.recKlIx/ra6oparopHbx sansruir. Wzyuenue rexHoJrorrrr4 cBapKr{

orruqecKl4x BoJIoKoH. Coe4Iaueuue orlTl,IqecKoro BoltoKHa.
PasAer 4. (DoroHnbre Kpr{crurnnbr rz ronofpa$u;l.
Telra 1. OoronHue u rroJr{pnroHHbre Kpr{cr€ur.nbr.
Co4epx<auue rpaKrn.{ecrl,Ix/ra6oparopumi: za:nsruit. Mo4ra$ur<aqr.ir nona3areJrt

npenoMneHr,rt B orrrlrrrecKoM BoJIoKHe seUrOCet<yHAHthIM JriBepHbrM r43nyr{eHr4eM.
PasAer 5. Ouru.recKr.re Mr,rKpogJreMeHTbr u ycrpofi c:rna.
Tenra 1 . Ocnosurte KoMIroHeHTbI l4HTefpaJrbHo,-orrrr4qecKrzx cxeM.
Co4epNauue npaKTllqecxux/na6oparopHbrx samstuit.Irlccle4onaHr4 e Jra3epHbrx Ar4olIoB.

5. OBPA3OBATEJIbIIbIE TEXHO JIOIVruT
B nperIoAaBaHIrI4 Arrcqvnnl4Hbl <<Murcpoonmurca u Qomouurca)) vcrroJn;3yrorct

pa":noo6pa:uste o6pasonareJlbHble rexHoJrorr4l4 KaK Tpalr4Ur4oHHbre, TaK u c [pr{MeiHeHIzeM
aKTr4BHbx rr r{HTepaKT}rBHbrx MeroAoB o6yuennr,

Axrunnrre z r.rHTepaKTr,rBHbre MeroAbr o6y.reumr :

IzlumeparcmuzHafl lteKqut (Pasden I. Bsauuodeilcmaue olr€KltlpoMruzHumHozo u3nyveHut c
6eu4ecm6oM. Teua I. I4snyueuue u seu4ecm6o. Pasden 2. Teepdornenuuue Ltcmotl.HuKu u
npueMHuKu usflyueHut. Teua I. Irlcmoquurcu usny\,,eHutr. Teua 2. TeepdomenbHde npu'e.L4HuKu
u3ilyqeHun. Pasden 3. OnmuqecKue qoJtHoeodut. Teua I. O6ueuuue u ruaHqDHue onmLqecKue



ronHosodbl. Teua 2. Bonuoaoduute cmpyKmypbt e o6'beuuutx o1pasqax. Pasden 4. @omouuute
Kpucmanrbl u lonozpaQun. Teua l. <Domouubte u l,tonflpumoHHwe Kpucmannw. Teua 2. ()noco6ut

zonozpa$urtecrcoil 3anucu. Pasden 5. Onmuvecrcu€ MUKpooneweHmbt u ycmpoilcmea. Teua l,
Ocuoeuute KoMnoHeHmbt uHmezpatbHo-onmuqecKatx cxeM. Teua 2. MurcpoonmoMexaHuqecKue
cxeuut.),'

fpynnoaan ducxyccun (Pasden 2. TeepdomerrbHue ucmoqHuKu u npueMHuKu tt3tflyueHutr.

Teua 2. TeepdomenbHble npueMHuKu u3JtyqeHun. ,?asden 3. Onmu,aecrcue eonuoeodut. Teua 2.

Bonuoaoduute cmpyKmypbr e o1aeuuutx o1pasqax. Pasden 4. @ctmouuute Kpucmalrnd u
zonozpafun. Teua 1. @omouuute u nonnpumo,HHwe Kpucmatnd. Pasden 5. Onntuuecrcue
Mut{po oileMeHmbr u ycmp oilcme a. TeAta 2. Murcp o o nnxoMexaHult e cKue cxe uut. )

6. OIIEHOTIHbIE CPEACTB A n\Jrfl, TEKyTTIE|O KOHTPOJT,fl yCTTEBAEMOCTT4,

rIPOMEXtvTOtrHOlz nrrncrArII,II4 rro I{TorAM oCBOEHVtfl,Ar4CrIlr4tIJrtr{Hbr
I{ YIIEBHO-METONI,II{ECKOE OEECIIBqEHI,IE CAMOCTOfl TEJII,HOIZ

PAFOTbT CTyAEHTOB
Bonpocrr pefirunr-rcourpo.us J\b I
1. OnrruecKlle KoHcraHTbI, cBeroBbre nyrrr4.
2. OrpaxteHue I{ [penoMJIeHLIe cBera Ha rp€rHr.rqe pa3Aena AByx cpeA, rBJreHrre rroJrHoro

BHyrpeHHero oTpaxeHlr.rr, npoxoxAeHr.re cBeTa qepe3 rrofnoularcque cpeAbr.
3. 3lexrportarHllTHble BoJIHII, ypaBHeHr{e Mar<cnerra H fpaHnrrHbre ycnoBlr.s,
4. ZurepSepenqua v 4u(ppaxqrzx cBera, xorr,ruercnrrfi rroKa3areJrb rrpeJroMJreHr{.f,,

IIOKa3aTeJrb nouIoIIIeHr,rr.
5. @agoea.f, LI rpynnoBaq cKopocrl cBera, Ar,rcflepcr4r, coorHorrrenue Kpanrepca-l(poHnra.
6. florapusaqus lrrocKux BoJrH, paclpocrpar{eHr4e cBera B r43orponHbrx n aHr.r3orponHbrx

cpeAax, 4noftnoe nyqenpenoMJreHr,re.

7. Onruqecras aKTr.rBHocrr u Sapa4eeBcKoe BpailIeHue.
8. Ksaurostle rrepexo.4bl npl{ nsalIMo4eficrnzu c gneKTpoMarHrrrHbrM t'r3nyrreHr4eM.

9. Cnonrauuoe r,r BbrHyxAeHHoe v3nyrreH[e, rcoeS$rlqveHTbr 3finurreftna,
10. KuuernqecKlle ypaBHeHu.f,, ycLIJIeHI,Ie r.r reneparlr4{ olrr4rrecKoro rz3nyqeHr.rs.
1L MouoxpoMarl,IqHocrb, noJrflpu3a\1rfl,, (:orepeHTHocrb, HanpaBneHHocrb na3epHblx

nyqKoB.

12. llpocrpaHcrBeHHoe, aMIIJILITyAHoe, rroJrflpr.r3arlr4oHHoe, qacrorHoe, BpeMeHHoe vI
1-
Q a3oBoe lpeoopiBoBaHr.re Jra3epHbrx rrr{KoB.

13. Henunefiurre flBJreHus BTopofo [opf,AKa, gneKTpoMarr{r.rrHa.f,

HCJII4H EI'IH OTO 83 AI4MO.II EUCTBTIfl'

14. Henraneituas. nonf,pl,I3yeMocrb Kpr,rcraJrna n seluuefiHbre onrlrqecKue e$Qexmr.
15. feHepauuq rapMoHrK.
I6. Ycnosue (fa:onoro cr.rHxpoHr{3Ma.

17. llapawerpuqecKl4e npeo6pa:oBan:zfl, B orrlr4Ke, nacrpofira qacrorbr B rrapaMerpr4r{ecK[x
feHepaTopax.

18. Mo4ylrropbr Ha ocHoBe orrrr.rqecKofi seluuefiHocrr4.
19. Henuueintas. orrrr{Ka r4 MoneKyn.flpHoe pacoesHr4e cBera.
20. 3epnallnoe orpaxeHl,Ie, Ml4KporuepoxoBarocrb noBepxHocru kr reoMerpr4r{ecKr4e

HeoAHOpOAHOCTTI

2 1 . MHoroclofi stre Hr{3Kopa3MepHbre KoMno3urlrdr{.
22. KsaHroBbre o rpaH LrrleHvfl . P a:ru epuue s Q dr errtr.
23. Meroabr [onyrreHr4s HaHorracrr.rrl H HaHoMarepr4iuroB.
24. KsaHtoBbre rorrKr4, KBaHToBat npoBonoKa, r{aHocJror.r.
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