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a ocuon paspa6orKrz rz co3.qaHrzr nrrcorocra6nlrnrx,

eArzHoM Molyrre (on-chip optical techlology) r.rcro.rnurcon

1. qEJrr4 OCBOEHnS ALICqrrrrJII4HbI
Auc{lIrIJI?IHr,r <Znrerpuponannbre rexuoJrorr.rrr 14 orlTrlt(a

o3HaKoMJIeHIre c rroBbIMI.I [pLrHIIfi[aMLr Herl4HefiHo-olrrlzqecKo

u pacEpocTpalrgHr4oM cBeTOrZHAyrIr{pOBaHHbrX OnTUqrgCKriX

cpeAax, a TaKxe c coBpeMeHHbrMlt TexTi()JIof t4rMI,I

Serrnnuofi o6pa6omu unSoplraquu, orrrr4arecKoro 3axBara r.r

cocrotHlift;
cnoco6on reHepaquu rz o(cneprzMeuTaJrbnoro na6mo4euzx

pacllpocTpaHeHrzr orrTvqecKoro rroJur;

aJrfopr,ITMoB rrr4clreHr{ofo Mo,qeJrrrpoBarrur cJro)KHbrx aToMrl
cIicTeM, BalrHbrx Ha ocHoBe nepc[eKTI-IBHbIX OTTTIZqeCKIIX MaTep

2. ]\{ECTO AI,ICUI4TIJII,I]IIbI B CTPYKTYPE OIIOTI BO
,{ucqunnuna BaHHEre TeXHOJrOfr4lt rZ OnTr4Ka JrOKaJrr43OBarrHbrx oTp)'r(Typ))
C.'I K no nnbopy napuaruwroir qacru OfIOlI.
tr4:yuenue npeAloJrafaoT Hairrrque y cTy,4eHToB eyH.qaMeHTalbHbrx
lacrn o6u1eft o[TaKr4, zu$oprrarurn.
3nauur, nolyl B paMKax r43freHr4s AaHHofi Ar.rcIIr4nJrrrHBI, Moryr
Ii3)'rIeHLII4 .qpYrux eqrlanbHbrx ltcqunJrr4H rro npoeI,IJrro rroAroroBKrz,

3. KO OEYIIAIOIUETOC.'I. <DOPMI4PYEI4bIE B
TATE O CB OEHII'I AI,ICIII4TJII4H6I

B pesym'rare A[CrIr4[JrUHbr r{acTr.rqHo QopMr4p}aroTct cneAyK}Iu[e KoMn

o IIK-5; cn ocrB K afiaJrr43y, pacrrdTy, [poeKTr4poBar{Hro tr
OTBETCTBIZIZ C 3anauueM Tr.rrroBBrx cr.icrelr, npu6opon, 4eralefi r,t ysnon
TEXHV qECKOM T4 ypoBHrx.

B pesynr OCBOEHI4' .{UCUUIIJIIIHbI o6yqarc lr4itcr AeMor{crpr4p:fer
3yJIbTaTEr
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HIIEM TIZTIOBbIX
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MeHTHOM ypOBHrX
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y3JroB Ha

14 9JIE.

BLIIIoJTHTTE a"Harr4s, pac.roT,

rrpoeKTripoBarrlre r{ KoHcTpy-

r4poBaHve B cooTBeTcTBI,IU C

TEXHI,IqESKIIM 3AAAHAEM'TI,I.

noBr,x ct4 creM, rpu6opon, 4
rateit u y3JroB Ha cxeMorex-
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yqe6Hofi
pa6or6r,

eM uHTepaK-
fiBH6tX
MeTO,qOB

sacax I yo)

ycneB aeMocTu

:freclawu (no

Cucreurr r,r

IIOJIHOCTbIO O

yrrpaBJreHr4eM

4, A LI COAEPXAHT4E ALICIIr4nrJItnHbI
O6rqax Ar4crlt4 rIJIIrHbr coctat[f,er 4 3aqernbrx eAr4rrr4rl I44 saca,

Pa:4e.n 1, O6rque
cKrrx cpeAax.

TEOPETI{TIECKITfr KYPC
Ceuecrp 8

rrpr{Hllr{rrbr ottl,tcaHus cBeronHAyIIrrpoBanrrblx o6pa:onauufi

1 .1. K:raccu

Coornoueune
onrr.rqecKr.rx cpe4. Xpolraruvecnaa Ar,rcnepcu{. Onrlrqecnrz
Kpounra, He:rrzseft urre e$Ser<rlr B OnTr.rqecKr4)1, cpe.qax.

cKHfi pac.rer H eOCnprZrZIr.rUUeOCT eft ,

L2. Oqrosuoe eHrre pacnpocrpauenzx. Mero4 o6parrofi sa4avv
Hbre MeToAbr Herr.ruetiHoro ypa.eueuux Illpe4unrepa. Illpe4rzrrrepollcKue
1.3. rrlrnrur cBflslr. RZ- Sopuar KoAripoBaHu.[ crzfuaJlon.

oirrtr.re-

pacllpeAergHHoe

orsergr4rert. Cz
B Jrr.rurirx cnr:u, Lllyrrarr BoJroKoHHbrx ycunrareleil,

.1I.ICJICH.
:

prpyK-

c MyJr6Tr.r[JreKcrzpoBaHusM no AJrrzHaM BoJIH.

Pazz.ell 2, Cu

rypaMrr

refi eparlHrr rI yIIpaBJreHr.rfl JroKaJrr.rSotBaHHbIMr.r olrruq

2,1. Onruqecr<ue eMbr IJLg QopMrzpoBaHr,rr cBeTJrr,rx [pocTparrcTBeHHblx
poBcKr{e cpe4a rr Herr4uefiHocrr4 Bbrcrrrrlx [opsAKoB. OmucrecKue
Hacbrrqarcll{efics E efi soc'rsro. llepexo4utre uelusefi nocru u 6r.rcra6a,rsuocrr,.
2.2. y coJrrarour{Lrx perueHzft. Jft.ineiinrrft aualus. Mero4 lraltx

Konoxo.nona. Acr,rlrurorrE.recrcuit auwtttz, CrornHonenr,rqI(purepufi
nsauvo4eficrnnr. Epu:epur Lr cBfi3aHHbre colraroHbt.



2..4. orrTl4qecKrig colrnroHEr, Ypaenenue fiaus6ypra,Jlan4ay,

o6pa.:onanna yAapnoft nonnu oru6arorqeft> (2 v).
nanne o6pasonanur onrr4qecKr4x conr.rroHon> (6 .r).

AHAJIII3. aHaJIIr3 cneKTpaJlbHbrMrr MeroAaMu. I eHepaqu{
HOB B BOJIOKO Jra3epax.

2.4. Buxpenue o nyn<z. Hacr,rqarorquftcx norno:rnre.nr. Texuonorut
gaxnara, f ycroitqr4Brlx onruvecrzx uuxpefi B rroJr).trpoBo,qurrKoBErx

2.5. Mo,4u fayca. Mero,4n yrrpaBJreurrr MoMeHToM r4MrryJrbca Br,rllpeBbrx

eKTlrpoBaHue ruHufi cBr3u Ha ocHone onrrrqecKltx eultDeit. Y
onTnqecKr4x

PasAer 3. Cr u ycrpofi crBa c noJrrrocrbro orrrr.rqec(LrM ynpaB,[eHl{eM
nepcIteKTHDHr,rX eCKIIX MaTepr{aJIOB.

3. 1. cpeArr c HaBeAeHHbrMlr EeruHeitnocrs\4u. Mo4 ylrqux n
AI.ICnepCr4OHH6IX rz ccullaTrrBHbrx xapaKTeprzcTr.rK B pe3oHaHcHr,x cpeAax..

T!IqCCKT4 E "Me4reuurrfi" cner.
3.2. o[Tr4qecKl4e cpeALr rr orrTr.rqecl(ue trrc[reTr(Ii.
rcpucralnrr. H efi Hbre MHorocepAqeBr4HHble BoJroKoHHbre Marpr,rqLr. <).1panue> z
OIITI,IqCCKIIE O:rprzqarenrnrrft noKa3areJrb rrpeJroMJreur4r. Meralrar,opizallr.
Ka 3Jrer(Tpo CI{THAJIOB.

3.3. f aoJILre onrr4qecKug BoJIoKHa. Texuonorr.ru 3axpv3Krr xoJlo
uon. Iprznqunlr xoJroAHbrx aToMoB B BoJTHOBOIHbX Cr4CTeMaX..

Mr4KpO- tZ Ha]{ B orrrr4qecKr.rx nyur<ax, Aroltuuft 4nsafin. C)roco6
TpaHcrropra

Jla6oparopuufi npar$r.rnyM,
BoJror(oHHbrx ceerono4oe.> (2 v).<Pac.rerJI.P.Ne1.

JI.P.I1b2.

JI.P.Ne3.

(2 q).

<iLz Alrcnepcurrx xapaKTepucruK ll BoJroKoHr{bD( cBeroBo,qoB.D (2 q).
(Mo Balrr4e ypaBHeHrze pacnpocTpaHeHrzr B qr4cToM Arzcfiel)cl4oHrroM

JI.P.Ne4. (M Barr[e paclpocTpaHer4t onTl.rllecKrrx l4MnyJrbcoB B

ueruneiinoft cpe4 (4 q).

JI.P.Ns5. (Mo
JI.P.N6. <Mo

C qenuo
HOM rrpoqecce Hcn
IIETAHIIU C

Marrrnr4e pa6orrr.
rrpt4HrlrznoB

6orrrz alropra'mron

4.2.

qecKoro MaTep

ra6oparopnrrx

4. OEPA3OBA TEXHOJIOTUI,I

4.1. Arrur e Ir I{HTeparcrlrBur,re r[opur,r o6y'reuul.
Lr pa3Bu'rns, npoQeccuonalrHbx HaB6IKolj

aKTr4BHhre rr rznTepaxrrzBuble OopMrr npoBeAoHr4;r

oii pa6oroii: KonrpoJrLHbre ayArrropubre pa6orbr,
Macrep-KJraccbr (Aerr.roncrpaqrzx na la6opar:opnr,x

co cpe4oft pa3pa6orKrz rrporpaMMHoro o6ecneueuur,
MoAeJrr4poBanrz{ cJro)r(H6rx ontrzuecxux cucreu).

naa pa6ora cryAeHToE,
(nueay4uropnaa) pa6ora cryAeHToB Br$rrcqaer 3a.hperrJreHrie

rrprl rroAroroBKe K BbrlorneHrrro rrHAHBr4AyaJrbHofi ,!,oMartrHerl
, OcHona carlocrorreJr;Hofi pa6orrr - w f{eHr.re rrlTeparypbr no

AOBAHHbIM I4 r.r Kor{cnerTy reKllrifi, pelreurze BbrAauHbrx [penoAaBareneM
3a.qaq, [o.qfoToBKa orrrer tro :ra6oparopHrru pa6orarra.

COJII,ITO-

fo

llpo-

yqe6-

B CO-



HIIEM

4.3. My,rr eAr.rfiurre rexno,rorulr o6vqeunl.
H Ir3 JreKlIIoHHbrx, rrpa-KTfirrecKux n la6oparopnr,x 3arrff1uft

,qe npeseuraqzft n rrarreArafisofi ay4rrlopv (uaupunep, ay1. 430-3, rI'20-3) c u
lpoerTopa. Crylenrav rpeAograBJrrercx nounrrolepnlrfi

KolrnrrolepHrre rlclroJrb3yrorcr AJrx o$oplrlenrza la6oparopu.ux pa6or,
4.4. Jl IIpur,IaureHH6Ix cIIequafl rrcToB.

B pavrax HO|O KypCa [Jrar zp]roTcr JreKurII4 nprzfJrarrreHHblx

cTr4T)'Ta Cn PAH (r. Mocr<ra).

s. orIEHo CPEACTBA AiT.rI TEKyIIIE|O KOEtTpO",lrr y
IIPo IIHOfr ATTECTAIII4I4 IIO UTOIAM OCBOEHUN
HI'I I4 O-METOAI4qECKOE OBECIEIIEHI4E CAMOCTO
PAFOTbI

ofl'ruqecKrzx cpe4. Marepualrl rz r,r3r.oroBJrenr4 e.

nepcus. norepra. Coornorueuue Kpavepca-Kponura.

7.

2.

3.

6.

I

gQ$erTbr B onrr.rqecrux cpe4ax. Mnr<pocKorrlrqecKrze

TrrnJreKcr.rpoBaur4eM rro Airr4HaM nonu, llpoexrzponanue

eur4e pacnpocrpanena.r. 9rzcreuu6le Merolrr arraJrrna

flpaxra.recxuft pacuer HelzHefi utx

MeroA 3aIarrr4 pacce-{Hrzx. Illpe4rzrrepoBcKrie coJrrrroHbr,
Brrrryx<4 ron6uuaquouuoe paccsrune (BKP). fene,paqru coJrr4ToHoB

roHnrre B -yctrrvreIl':a. Brruylr4euuoe r<oirr6rznaqllottttoe caMopaccerHue.
KyH,qH6le

OuruqecKu JIIZHI,I}I CB'3I4. M- Sopuar Ko.qr4poBaHvs crarna;ron. Oocpe4
pacnpe ycLrJIeHrzo B JILIHUTx cnrsrz, lllylmr BoJToKoHHBD( ycr,rJrlrrgll

uefinrrit
Tevurre Bsarzl,ro4eilcrnr,re reMEbrx cofi.rroHoB, llepe,4ara

$opuarlulr IIOMOUIbtO TeMHbtx cOJtI,tToHoB.

Cucreurr c

HOBE oB c ynpaBJrreMoil 4lcnepcueft. Coluronnrre rexHoJlorr4r4 IIo
"Ha oAHOM

9. Onrnqecr<rz cxeMbl AJrr (popMrrpoBaHrzjl cBeTJrbrx llpocTparrcTBerrH.Hx coJrr4To

1|oprraa ueluuefiHoro ypaBHeHr4l Illpe4r,rurepa. Cucreur,r
rrpocTpaH AIZHaMI.IKoI o[TLIqecKIzx JroKaJII43 oBa]rHblx

onrl4qecKlre cpeAa Ii uelzuefinocru BblcllIux lopJr.]trKoB.

HacL[qarou{eftc{ gelznefinoc'ruo, flepexo4nrre uenlrngfigocru

1 1. Vcro coJrrrroHurrx peuennft . Jluseftnrrfi analrzs. Mero4 tralrrx
Kpurepnft sa-Koror(orosa. AcraMnrorrE.recK uit a:g.astns.

12. Cro

1.

rrzHeftHbrx

Oqrosnoe
ypaBHeHrr.rr

SJIEMEHTBI

6n:rluocrr,.

COJI}ITO HbI.

coJrrnrouoB. MHorocor[roHHlte nsaunao4eficrnus. Epugeprr u

Bt4-

qxqufi.

us lIv-
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BI
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flerz-



Hblil

HbIX

r6.
t7.

1 . Onrr.r'lecrrie

2. RZ- Sopvar BAHIIJI CI4IHAJIOB,

Buner Jtls3

Erzrer Ns4

onrl4qecKrze coJruroHrr, VpasHenze frans6ypra-"tlarr4ay,
rlucleuurrfi aHaJr 3 crIeKTpaJIbHbMri MeroAaMr,r. fenepauurr
B B BOJTOKOHHLIX Jra3epaX.

i4. Blrxpemre rrrr,rqecltfle nyrrcrz. Hacrrqa:orquficx nouorurelr, Tel:ttolorlrs
ro feuepaqur ycrofiunnrrx orrrarrecKlrx or.rxpefi r fioJ]]ryrpoBo,4urzKo

rypax.
15. Mo4u

e BEIcoKoeMKLIX rvrvft cBg3fi Ha ocnoBe ottTuqocrux Br4x

ecrux no:uyrqeHzfi.

22.laso
MOB.

o

2. Henprueitnrdi

1. Xpouarrluecral cnepcm.
2. ITIFeArzHrepo E COJII,ITOHbI.

layca, Mero4u ynpaBJreHr4r MoMeHToM r4MnyJrbca

ttorrle oltrI4rrecKlle BoJIoKHa. Texuolorr.ru 3afpy3lfiz xoJro
yAep)KaHr4r xoJronHr,rx aToMoB B BoJIHOBOAHLTX CV:CTeMaX.

cTpyKTyp B fa303aflorHeHH brx BoJrottllax.

Balrer Ns 1 .

olTrzrrecKl4x cpeA.

Euler N2.

18.

nylrrz. Cr:onruoneHr4r na3epHr,rx rryJrb.

cpeAbr c ruraHTcKr.rMr4 He:rzHefiuocrsr\4r.r. MoAy,nsuul
I4 AI{CCLIIIaTIIBI{bIX XapaKTepIZCTI4K B pe3OHaHcHLlX CpeAaX,

e M arprzrlLT. "MeaaeHHsr[" cser.

orrTr.rqecKr.Ie cpeAbr rz onTrrqecKue pe[()TKu.
IIperqeHHbr gotttt. @otoglrsle KpHcraJrJIrr. Mero4 r<o.ue.rnrrx srelvt(:uroe. H
MHO|OCep BOnOKOHHbTe MaTpnubr.

19. <llpa.erre> <JIenHg) onrr4qec(lre cpe4rr. Orpuqa:relrnrdt uora: arelt
M Peureuue npo6lerrau 4rz$par<qnounoro rrpeAeJra. gnparrupo

cI4 rHai'IOB.

20.H B3ar4MoAeftcrBr.r r oIr4HorrH6D( 6orouos. BDeMeunoe Ko

BbIX O cocro*ruit, O6pa6orxa onrrsecroft uu$opuaqzlr u
qECKIIX

MIrr(po- 14 nanoo6terT anau B orrrzqecKrzx uylrax. Aro
Cnoco6 oro TpaHcrropTa rr.rrzr<poooreruor,

2t.

1, Coornonrenrze epca-Kponura.
2. lllrcrelurrre u ALr auaru3a Herrzuefi Horo )paBueuu.l Lllpe4uurepa.

Ellner Ns5

1 . I{erlrnefiHue B OrTr.iqecKux cpeAax.

II)/qrtoB.

Vqer

efifio-

.{onlrpo-

HHrie 3a-

Ar43ailH.



2. Cucrerrsr c uy TATIJIEKCIIPOB AHI,IEM IIO AJII4HAM BOJIH.

1. Onuiqecr<lre
6uner }lb1.

gnr $opuraponaurls cBerrllx rrpocrpaucrBeHHbrx coJt:rzroHoB.

2. Y'aer nosnyrqenuit.

Burer J\!2.
1 ,Hexepponcxlre o

2. Mo4lr Jlarrepa-
e cpe.qa 1I Eerr4HefrHocrrr Bbrc rux [opsIKoB.

Bzler I1!5.

l.Mogynxqlix r:

cpe,{ax.

ycrzJreHr4e I{opoTKrix riMnyJrr,coB.

ayca.

Euner Ns3.
1. Onrrz.recnue eHTbr c Haclrlrrarorqeft cs He.nzueituocr6ro.
2. Meroglr MOMeHTOM rrMnyJrboa Br,rxpeBbx nyrrKoB.

1 . flepexo4ur,te n
6urer Ns4.

u 6r.rcra6rnrr,uocrr.
2. Bnxpenr,re o nyrrKu.

1 .Vcrofi.runocru perneuuft.
2. fenepaqru yc'ro onrr.rqecKrzx Br4xpefi n noll.npono,D,Hr4KoB6rx crpr(yrpax,

Eurer Ng1.

1. Onrraqecxlre c HaBei{eHHbrMr.r Herr4HeftHocrsMr,r.

2. fagonanoru NOJIbIE OIITIZqECKI4E BOJIOKHA.

Ezler Np2.

efino-4ucnepcrzoHnbrx r4 .qrzccufiarrrBHbrx xapaKTepfiotfr4r(

2, Arorr,tsufi

1. ,{onzp onaunrre
Buler N3.

IITr4qecKrie MaTpErlr,r.

2.Mauunytupo e MrzKpo- n uaHoo6rercraur,r B orrruqogKt4x nfrK,rx,
Euner J,,l!4.

1. Murp oc:rpyxryp ollrr.rqscKr.re cpeAbr r{ orrTr4qgcK}re pelreTKrz.
2, Cnoco6 onruq ro rpaHcnopra Murpoo6lenon.

1. coJrrzToHbr: QyH,4aMeHTaIr,Hr,re coJrr.rToHbr rz coJrnToHbr Bbrcmux
2. Bsarzr\aoA CTB],IE ON'IIIqECKIZX COJII4TOHOI,.

3. Cn<arrae o I.IMrryJrbcoB : BoJroKoHHo-p9rrreTqaTbre KoMrrpeccopLI.
4. Crrarze rzM[yJr6coB: KoMnpeccopbr Ha MHof ocoJrrzTor{HoM

5. llapav nsarzuo4eft crnue Qelrrocellyu4H6rx rrMrryJrbcoBt rcH
rapr,ronuru (fBf).

6. llapaverp
7. feu cluMapHbrx r{ pa3Hocru6x qacror. llapalrerpu.recxrze oDJruroHrr,
8. Mero4 oi.t sapg'ru paccestr .rs npfi pertreHr.ru HVllI.
9. Bonor<o Jra3epLl.

BTapofr



6. yqE6HO-M

III4tITTI,IHbI

AI4TTECKOE r4 r4HOOpMAUrrOHtrroE o Ar{c-

n/fi
Hassz

(a.nrop, nra4 r,

X

HIIE II .BbIXO,qHI,IE AAHHLIE
3,qaHr.ir, r.I3naTeJrbcTBo, r43,qaHr4rr,

lJrrzqecTB c, crpanuq)

Harlruuer n sreKtpc
6u6luorere Bll

nucrft
'v

2 3

Ocnosuaq Jrureparvpa

1

Hucrennr,re ue ro4rr [3ner<rponntrft pecypc] / H.
.. lI. Xlr4rcon, f. M. Ko6enucon. -
- M.: EI4HOM, 2015. - (Knaccu-
crzrercr<ufi yue6uur),

http ://www. studentl ibrarv.rulbc &
C. Eaxealon, I
8-e us4. (sn.).

IS8N9785996326 I (i'l.hrml

YEeKrll yH!189

2

Eopucon A.F.,
MATHI4THbIE CO

M.: @tr43MAT
1590-2.

Kzcenes B.B, Itna:lro4lroMepubre
raroHu [Slercrpounuii pecypc] -
nr[T,2014. - ISBN 978-5-9221-

b4pl&nryW.SlUdgntLilrrary. ru/b o
ISBN97859221 15902.html

)w

3

.{uQpaxqrzouu t5 ofirlrKa ra uanoQorouura
pecypol / Eesyc E.A., Eru<on

ellu JI.JI., I{ona,res A.A., Kor:nxp
r A.f., llop$r-rpren A.lI., Cr<u4a-

lep B,A., CraSeen C.C., Xouuua
}MAT.IIIT,2014. *
21-157t-1.

lrth ://rwwv. studentl:ibrarv.ruibo &
[3rerirpouulri
!.A., ,,{ocr<orc
B.B., Hanuuor
uon P.8., Coitr
C.H. - M.: OI4
ISBN 978-5-9i
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