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1 . IIE JII,I OCB OEHkIfl AIICII,IIIJI?IHbI
Ilefnrro ooBoeHl4t AI4cIIuTIJII,IHrI <I4HrerpupoBAHHbre rexHoJrorrru

JIOKaJII43OBaIIHbIX CTpyKTyp) rBrflerc-f, o3HaKoMJreHrre c HoBbrMrz npr4rlqlrnaMl
onrurrecKoro ylpaBreHr4.f, (fopnauponaHueM u paclpocrpaHeHr{eM cderouu,r
orrr,rqecKrD{ o6pasonaHzt s [epcrreKrrzBHbrx orrrrzqecKr.rx cperax, a raK?Ke c c

rexHorroft4sMu cosAanur ycrpoftcrB Anr e$(ferrrranuctit o6pa6orxu nu(fotriMarlurr
3axBaTa 14 TqaHcrropra Mr.rKpo r{ HaHocTpyKryp.

3 a{avu ArrcrlnrrJrrrHbr :

I zsyrenue ocHoB pa:pa6orru v cosr,aHrrfl. rlbrcoKocra6urlrst
peanrr3oBaHrimrx n e^nHoM Moryne (on-chip optical technology) ucrouuzJron
o rlTl{qecKr4x cocrorHlzfr ;

tlt usyreHtte cnoco6os reHepaIII4I4 14 sKcrrelpr4MeHTaJrbHoro Ha64ro4euu
pelKr4MoB pacnpo cTp aHeHvfl o rTr.rqecKof o noJrs ;

? ocBoeHldt anfopLITMoB qI{CneHHOrO MOAeJrLrpOBaxus clorxHrx aToMtr
cl4creM, pea+u3oBaHHbIX Ha ocHoBe rIepcneKTuBHbIX onrl,rqecKl{x Marepl{anoB.lr4r un4rr-nbr^ rri1 uuH UlJg rrgp gu cK'r'I4tsHbIX onrl,IqecKl{x Marepl{anoB,

2. MECTO AI,ICqIIIJIIIHbT B CTPyKTypE OUOil
[ugquununa <TlurerpnpoBaHHbre rexHoJrofurz r{ or]Tr.rKa noKan}r3oBaHH

orHocr.rrcr ( 4ucquurHHaM IIo nrr6opy Bapr{arr4B]rofi .racrr orlon.
Zs;i'reHze AI4cIIITnnLIHrI rlpeAnonafaer HaJrr4r{r4e y cryAeHrgn $yn4Anaeu.

e o6racrfi oQueft Qzsaru, onrr,rKr4, zu$opuarzru.
3Ha[rrzx, [onf{eHHble B paMKax Ll3freHr4fl Aanuofi,4r.rcqrrrrJrldHrr, noryr 6

TIPI4 I{3TIEH4H IPYr IlX CNEqIANbHIIX AI,ICIII4NJII,IH IIO NP O SUrriO IIOAp OTOBKIZ.

3K0M''ETEHII,nI4'"'JiJBHIrlilli#.il?'##n*,1:'"'"

B ppsynrrare ocBoeHr4f, Ar{cqrrrrJrr{Hbr rracrrrqHo SopnrrEpyrorcq cJ

KOMNCTCHUHI4:

IIK-5 ; cnoco6uocrb K aHaJrr.r:y, pacu6ry, npoeKTr.rpoBaHr4ro

cxeMoTexHr{FecKoM r4 SJreMeH'rHoM ypoBHfx.
B $esymrare ocBoeHr4r Arlcqunnr4Hbr o6yqarorqurZcr 2levroucrlapyer

nee\/TTLTqrlr A6nqono o-tt-.pe3ynbraTbr popa3oBaHas:

YME'Ib

COOTBETCTBIII,I C TEXHI,IqECKUM 3AAAHI,IEM TIIIIORIIX CIICTEM, NPUdOPON, 4CrArrEiI y3JroB rra

corocra6u Jrf bHbIX,

/) krcrorlHu].o" n,

bHoro Ha6qroAeul
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4: CTpyKTypA r4 coAEpxAHr,rE AI4ClIprrrJrr4
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J Cucrerrarr u ycfpoficroa c

I]OJIHOCTbIO IOIITIIIIECKI,IM

ynpaBneHr4eM Ha ilcHoBe rrep-

CTIeKTIIBHbIX onTl,trqecKax Ma-

Teplr€rnoB

8 9 3 6 KP Nb3 26 9/50%
Jeftrr.t rrrrpom }lb3

Bcero 8 9 24 8 t6 60 271s6% 3a ouesrofi

TEOPETIITIECKI,I fr KYPC
Paa4en 1. odxuue rprrHrlurrbr orucaHrrfl crierorrHlryqupoBanHb

o[Tr.rqecKux ppeAax.

1.1. Knaccz$urarlrzr,r onrr,rqecK[x cpe4. Xponaarr4qecKafi Ar.rcnepcr
repz. Coorn e s(f(penrsr B olrrrr{rrecK
vecxnfi pacu

L2. raq. MeroA o6paruoft
r{ucneHnrre r\4eroAbr arr:dnru3a nenuuofi noro ypaBHeH ux Mpegwrrepa. IIIpaa
TOHbr.

1.3. onrra.recxu e rwruprvrcBs3r{. RZ- $opuar KoArdpoBaH utr curuaJ
Hoe 14 pacupe]Uen€unoe ycilrrenve B Jrr,rHrr{x cBfl3ut,.Illynarr BoJroKoHrrbrx ycr4
nr,tff orsernulelr. Cucterrarr c MyJrbrr4rrneKcr4poBarrueM l[o AJrr4HaM BoJrH.

Pasa['. 2, cucreusr reHepaquu u yrpaBJreHus JoKaJrrrsoBaHHb
crpyKTypaM4

2.1. pnruvec4r,re cxeMbr 4na SoprvrrapoBaHu{ oBernbrx rrpoorpaHcrr
Henepponcru$ ourzrrecKlze cpeAa u uerrzueftHocrr4 Bbrcrrrux noprAKotB. Ouru
Hacbllrlarcqe{cr Henurlefinocruo. llepexo4urre nenuneiiuocrr{ rd 6uc.ra6utrcu
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^;2. 4, y cr oilsr4 Bocrr4 coJrHToHHbx peureHr,rfi . Jlusefi nrrfi amurrr3. MeroA
rqeuufi. Kpfarepnfi Rax[loea-Konprorona. Acuunroruqecruft aHurrr3. Cro;agg
Hos. MHorocoJIHToHHbIe B3alrMo4eftcrsus. Bprzsepu rr cBfl3aHHbre coJrr4ToHBJ.afibrE lrr itrr4Mu Av gv L B nil. Dpr43 epbr 14 gB.f, 3 aHHbIe c OJII4ToHBJ.

2.3. [uccuuarllBHble orrl4rrecKue coJrr.r'roHbr. Ypanuenue fuus6ypira-Jlar
ounrrft analrvIa, guclenurrt attwtup cleKTpaJrbHbrMr4 MeroAaruu. fenep uur,fl 1 ""Jrr,rToHoB B 4OJrOr(OHHbrx na3epax.Jrr,rToHoB B qOJTOKOHHbTX n&3epB.X. I

2.{. BuxpeBble ollrl{qecK4e rlrrrr4. Hacurqaroqzftc.f, noluorzreril. Tex
r{ecKoro :a{<nara. fenepaUraa yctofiuunrrx oilTaqecKr.rx Br4xpefi n nonyupoBol
Kyrpax.

2.5. Moau Jlarrepa-fayc4. MeroAbr ynpaBJreH fl MoMeHroM r,rMrryJrbca

ron. flpoexT[poBaH[e BbIcoKoeMK4x ttuuuit cBs3r4 Ha ocHoBe orrrr.rqecKnx nzxpefi:.
orrprqecKLr >{ nosllyrqenzft ;

Palger 3. Cucreubr r{ yo:rpoficrna c froJrrrocrbx) orrrrrqecrcrrM yrrpa
HOBe rrepcqeKTrrBHr,rx otrTrlqecKrfx MaTepIraJroB.

eAeHHbrMr.r neluHeftuo c'r fllukr, Mo4yraq
KTepr,rcrLrK B pe3oHaHcurx cpe4ax" Aon

e orrrr4rrecKr4:e cpe4br 14 orrrrrqecftue pe.

rleBrrlrHbre tBoJroKor{Hbre lrarpuqLr. <fl
[oKa3areJrr, rpeJroMJrenux. Meri[aare1

olrurrecKr,re BoJroKHa. Texuolorul{ 3arp,
aroMoB. llpiauqranrr yAepxaHlrs xeJloAHbrx aroMoB B BoJrHoBoAHbrx czcreiwax.
HI4e MZKpo- r.r Hauoo6beKTaMrz B olrrr{ecKr.rx lyrrKax. Aronrnrrfi Azgafiu. Cno
TpaHcrropra rraunpo o6beKToB.

Jla6oparopHrrfi tparcrurcylr"
n.l.)1b1. <Pacqer napaMerpoB BorroKoHHbx cneroBoaon.> (2 u).
n. q 

" 
Il e2 " <Irlsyrenue Ar4 crrqpcHr,rx xap aKTepr4 c,rr4K B B o JroKo HHbrx c

MaITIHI'Ie paQorrr. llpegycrvrorpeHbl uacrep-nlaccrr (4euoHcrpaur4s na na6bparop
TIpI4HIII'IIoB pa6orrr co cpeloft parpa6oucra nporpaMMHoro o6ecuelreHrrfl.,6co6eHt
6orru zurroplrrnaoB Ma-TeMarlarlecKolro Mo,qeJrr,rpoBaHrrr cJro)KHbrx orl-rzrrecKrzx clrcre

n.q.J\e3. <Mo4enrapoBaHr.rq ypaBHeHr,re pacrpocrpagegrr.fl B q HHOM pe-

moHHp-

5. OEPA3OBATEJIbHbIIE TEXIilOJTOIVIT
5.1. AKrueHbre r.r r.rHTepa4T[BHbre Qopnru obyueHun.
c rlensro $opuuponayux rl pt3Blrrnfl. upo$ecczoHanbHbx nanurQn cry B y'Ie6-

HoM npoqecpe l4crloJlb3yrorc{ aKTrrqubre rd r,rHTepaKTr.rr}Hbre Qoprvrcr npone4Qnzr fi n coqe-
TaHr4Lr C BH|ayrr4ropHofi pa6orofi:l KoHTpoJrbHbre ayAr{TopHr,re pa6orrr, zlrus bre Ao-

r;rx Bo3My-
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5.2. Carvrocrdrrreflruar paf, ora cryAeHToB.
cal4ocroarenbHafl (nrreayataropuaa) pa6ora c'ryAeHroB BK,rrroqaer 3aKpen

- r,r3yqeHr.re n ypbr

BbINAHHbIX

Tl{qecKoro 
Yarepr4irJra npu rroAforoBKe r( BbrrroJrHeHH}o r.rHAr.rBuAyanbHofi

ra6oparopHqrx pa6or: Ouroea caMqcroflrentnofi pa6o,ru
IoBaHHbrM tlgroqHuKaM r,r KoHcrreKTy JreKrlvft, peurenue
3a4av, noAroEoBKa r,r orqer uo na6oparopHbrM padoraru.

5.3. ply.trrranaeguftHrre reino.torun o6y.reHlrfl .

Ae rrpe3eHraqzfi n MyJrbrr{MeAnituoit ayruropuhr (nanpulrep, ayl,. 430-3,420:
eM KoMlblotrepnoro [poeKTopa. Cty4enraM rrpeAocraBJrflercr KoMnbrorepuuft
Konanrroreprirre texnoJrorrll4I{c[oJrT{3yrorcf, AJrr oQoprrrrneuur na6oparoptr"r{ pa6o:r

6. OTIEHOqHbTD CPEACTBA AJrfl TEr{ rIIEro KOHTPOJTfl

ur4rrflr,rHbr tr yrrEEHo -MET O!7r
TEJISHOfr PNSOTbI CTYAEHTOB

Ar,rcnepcr4r. Qnrzuecrr4e rrorep[. c o orHo[reuu e Kpauepca-Kpourara.
^ 

Yr 1.,2. Henzneftuue a(p$exrbr B onrzqecKrrx cpe,uax. MuxpocrorrdqecKr.re
.,,^xi., ^,.{nt HeJII{Hefr$rx Bocrpl{t4Mqrasoctefi. flpaxrzuecxnfi pacver uelzuefiHux nicnpz

palKe}Infl

anJ. ucHoBHoe ypaBHeHI4e pacnpocrpanreHrrs" rluclennrre naeroAri aHan HEJIIIHEI4+

e BKP.

erunefi-

qCCKOLI

Ha ocHoBe cojluroHon c ynpaBJlfleuofi Aracnepcraeft. ColprroHnrre rexHoJrorrrrd 11o r
oAHoM qurle".

9. Onrlrqecxue cxeMbr 44r (f opiurapoBaHrlr oBerJrbrx npocrpaHorpeHHbx
lT;rirrnn \/nqDuatrrc TT I*^ -"'--^^^ l.r..^-^- -- -llpocrpaucrn$HHar (f o1pMa Henr.rueftHoro ypaBHenr,rr Ill.pe4raurepa. Czcreurr yn

crpaHcrBeHHo-BpeMeHuoft 4Ianauzrofi onrrzqecKnx JroKaJrr,r3oBarrH6rx crp

Onru.re-

ctadutrc-

uleuufi . Kpurqpufi Baxra'roea.,Konororosa. Acuunroruqecxzfi agaJrr43,.

12, CrolrnopeHl{t coJILIToHoB. Mnorocorr,rroHHbre esaaNaoAeficrsils.
3AHHbIC COTI,ITOHbI,

reope-

pa6oru z
peKoMer{-

rrpar(Tr.rKlr

B BH-

b30BaHI4:

rer<uuft.

qecKa.f,

t4TOHOB.

r4r rrpo-

Fp



13, fiuccuiaruBHbre
qzounrrff auhrus. r{rzcneuHHfi

COJII4TOHOB B BOJIOKOHHbX J]

14" Buxpennre onru tae lytrru. Hacrrulalorqufi c-s:

qecKofo

pax.

saxrjara. feHepaqur Eqzsrrx onrr4qecKtrx nuxpefi

HTIJII43

X.

qecKr.re coJrr4roHbr. YpanH.euue fnns6ypra-Jla , Bapual
crreKTpaJrbHbrMtrr Mero I\aMLr. f eHepaf rar

15. MoAu Jlarrepa-f
rcon. flpoerr4poBaHr,re Bbrco

o nrr4 qe cKI4 x p osl,ryqeurzft .

16. Onrr,rqepxue nyJrl

17. Onrrzqecrre cpe

Ar4crrepcr4oHrlbx u I'nacvrnaTvl
TzqecKr{e uat'pnqu. "Me4lenu

Hbre 3anperqoHHhre 3oHbr.

MHOIOCep,4rIeFLrHHbre BoJroKoHH

19. <flpanrre> vr <JIe

JIeHr4r. Meralr,rarepzanu. Peur

TpoMat-Hr{THbX CI,I|HaJrOB.

20. Helunefiutre
KBaHToBbrx ofrrHqecKr4x cocrot
CKI{X CXEMAX.

21. MaHr.ruy:uzpoBaH

rusafin. Cnodo6 orrrnqecKoro r
22. fasoHauonHeuu

aroMoB. llpuuquurr yAepxaHr.rt
qecKux crpyKFyp B frl:}o3an

Bou

rrorJnorr,rrerr. Tex

B noJrynpoBgAHHK

MeroAu ynpaBneHlrr MoMeHToM r4Mly[bca
ux rnlunit cBfl3r.n Ha ooHoBe o[Tr4qecKux nnxpefi.

CronrnoseHr.rr Jra3epnbrx rryJtb.

)JroAHbx aroMoB B BoJrHoBo.rIHbrx cracreuax. fe
brx BOJIOKHAX.

OOJII,ITO

TIAT}IBHblx

. Oorou'
zuefisrre

IIp€JIOMT

BK4 3JI9Kr

poBaH14q

OIITIIII9.

ronrurrfi

Pefiruur-*onrpo.ril .lfg 1
Knaccla (f uxarlrr4 onrrl x cpeA.

Henuriefi urrft ornernurel

YTT
[rpeALrHfepoBcKr.re

Onru.lecrze norepr4.

].
2.
aJ.

4.

5.

6. RZ- $pprraar KolldpoBaHur

7. Coorn[ureHrae Kpauepca-

8. rLacleknrre Meronbr aHarr

9. Henurleftuue e(ft[enrtr n

CI4fHAJIOB,

poHr{ra.

Hernnefinoro ypaBr{eHrar lllpe4uurepa.
rrTlrqecKr{x cpeAil(.

upoBa}ILrfl, cBeTJrbrx npocTpaHcTEeHHbrX

10. CNCTEiVTbI C MVJIbIKIIIJIEKC I,IEM TIO ,IIJII4I]AM BOJIH.

2. Vuer a,lrorr,rHo-orlruqepKzx

3. l.HexdpponcKr4e o

BO3MYIIIEHPII4.
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4. Mo4u Jlarrepa-fayca.
). unrl,rqecKr.re gJreMgrrru c uapruqaroulefi cs nenurnefi nocrbro.
6. Merpau ynpaBJreHr{f, MoMeqroM r{MnyJrloa Br4xpeBhrx n1nrKoB.
7. Ilep$xolurre nenmreftnocrq u 6ucra6ulE Hocrb.
8. Buxpenue ofirrzqecKr,re nyqxt4.
9. Vcr{fiurrBocrr4 coJrrrrouHbrx peuenufi .

1 0. f erf epaqur ycrofi u[Bbrx orlrr,rqecKr,rx nzxpeft B rroJrynpoBoAHr4 KoBbIX
Peftrnrlr-rconrpbrrr N 3
1 . onrrluecr.tEe ipe4", c HaBeAqHHbrMrr HeJrr4He[uocrsrrru.
2. I azofianoJrneHHbre noJrbre oqrr4 qecKlle BoJroKHa.

3 . Moafnrrlrar HeJrr.rHeft no-IuqnepcrrouHbrx u AaacunarrrrBHbrx xapa

4.

5.

6.

7.

8.

pe3oHaHc-

eropofi

HOII

bHbtte coJItr{TOHbI H COJII4TOHbI BbICTI4X

4.cNarfaeorrr4qecKrxr{MrryrrbeoB:KoMrpJ"#":,*#il"J:.:"#:::""t#:;",,
5 fTo^o',I"o5. Ilapayerpr.rqecKoe ngarair,roAeftcrBrre (fenpocenyHlHbrx rrMnryjrbcoB: reHe

rapMoHr4Kr.r (fBf).
6. Ilapa4aerpr,rqecKoe ycr4neHrre KoporKr4x rzMrryJrbcoB.

7' feneflaqnfl cyMMapHbIX t4 pa3Hocrgbx qacror. flapauerpzqeoKrre coJnr4Toubr.
8. Meroft o6parHoft saAaqv paceesHLrfl npr.r perueHur.r HyI[.
9. BonolcoHHbre JrrBopbr.

Hbrx PpeAax.
Arorr4nrrfi 1usafiH.

fion{ponaHHbre olrr.rqecKtr I MaTpr{r{br.

MaH{nynr.rponanze, ur,rKpo- q Hauoo6reKTaMrr B orrrv qec*r4x nyqKax.

Y^fo,.toyKrypr{poBaHHbre 
onrr,rrrecK'e cpeAbr r{ orrr'ruecKr.e perxerKrr.

C uocp6 orrTr4 rrecKoro rpaHclopra Mr4Kpo o drenron.

Hasnapue r,r BhrxoAHpre AaHHbre
lanrpp, BrrA rrpAaHu.rr, u3AarprbcrBo, H3IaHr4 s,

KOJrrrqecTBo croaHr4u)

Hannque n

Ocnonnan Jrrrreparypa

rsrlN97Bs996326167 .h

9ncneHltre MeroAbr [Snexrportnuf pecypq I ff. C.
Baxeancis. H. tI. Xr.rnrcon f lvf l{n6c-.o^o {r ^EaxnanQn, H. IL Xra4ron, f. M. Ko6elrxon. _ 8_e
usa. (ef.). - M.: BI,IHOM, 2015. - (Knaccnqecxzft

uzn epQzrercxnfi y.re6Hr.rK
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