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Ile.nurc ocBoeHuq ALIptIIannIcHbI <IrlureipupoBarrr{bre rexrroJroruu 14 orrrr4Ka
MJIeHI4e c HOBbIMI4 npr{Hrlr,rnar\,ru r.lo,ruuneltsO-
H p?cIIpocrpaHelrpreM cBeTo14HI)/r{r4poBaHr{6rx
IITI4T{9CI(LIX CpeAaX, a TaU(e C COUpeMeHHbtNirr4

rnsuoft o6pa6orrra uu$oprrlauutr, orrTr4rrecKofo

3 aAaqra AtrcqrrrrJruHbr :

o pl3yqel.Ille ocHoB PalPa6orrcu u co3AaHlrs Br;rcoKocra6nlsHrrx, KoMIIaK,rHbrx,
peaJrrd:loBaHHbrx B e4r{HoM MoAyne (on-chip optical technology) uctrouulzxon
JroKaJIla3oBaHHrIX orITI,IqecKIrx cocronuEii;

' I'I3yrreHue cnoco6on rdnepa:!',krw Lr oKcrrepr{MeHTaJrbHofo ua6moAeuzr coJlaroHFrr,x
pelKr4MoB pacnpocTpaEeH[g, ollTr4qecKofo rronr; :

o ocBoelruq anropurMoB qIrcJIeHHofo Monelr4poBaHlrr cJIox(HbIX aroMno-onlr,uvecxuk
cl{creM, peanI43oBaHHbIX Ha ocHoBe uepcne(ruBHblx oflrr.rqecKlrx MarepvanoBf

2. MECTO AI,ICqUilJII,IHbI B CTpyKTypE otlorl Bo
luuluntmtra <I'InrerpupqBaHHble rexHonorav vr orrrr{Ka JroraJrra3oBaHHbrx qr.pyr(Typ)

ortrocr.rrcr K ArrcuunnlrHaM no nu6opy BaprzarprBHofi.lacrn oflofl.
Zeyueuze AIrcIrI4[nI4HbI rlpeAnogaraer HaJrr4r{r{e y cryAeHros OyHaaMeHTaJrbHbrx 3uauzli B

o6lacru o6uefi Susuru, orrrr{Kr4, r.ru {opvaruxu.
3uauzx, non)rqelrlHlle B paMKax ilsyveuzr 4aHnofi Al{cur4nnprHbr, Moryr 6rrrr uprauerl.eHbr npr4

JII4 () C B O EHI,Ifl AI,I C' IJI,Ilr JIIIHbI

fl.nauupyenrsre pery.nilrarur o6y,reHut rro aHcultnJruHe xapaKTeplr3yrorlHe
rran ur Qopnl u poBaH uq xoru nereuuu fi (norasarel n ocBoeH Hfl KoMfiere H ult H)

3uaru: SHsnvecxue d N.raretlarur{ecKne 3aKoHbr Ll

flpoqeccoB, nexaI]II,Ix B ocHOBe rrpr,rHrl]rnoB
HaHorexHoJrof ur4 u M[i(pocucrev uofi TexHUKl4 ; ;
Yrrrerr,r perrrarh 3aAal{r4, r4crroJrb3oBarb MareMarrrrecxafi ahnapar,
tlr4creHHbre MeroAbt KoMnr,rcTepHoro MoAeJrhpoBaHut 06r,exrog
HaHOTeX HoJtO f t4 14 t4 t\4 14Kpoc ncreuuofi TexHH Kh ;
B.naAers: MareMaruqbcxr4M arlnaparoM H MeroAaMH KoMnh{orepHbrx
rexHolornfi Anr ulAeluponaHnn o6beKros HaHorexHoiflort4H t.l

uofi rex{urcu;;
3Harr: 6a:osoe KolirpoJtbHo-r43MepureJrr,Hoe o6opyAonaluo AnR
MerpoJrofl{.recKoro oSecne.{eHr4r rccreAosaHaii u npor,,rnruleHuoro
rrporr3BoAcTBa HaHOMaTeplraJr oB l,r KoM lloHeHTOB ;,
Ynaerr: ocyurecrBJrrrrd Auarsoc'ruKy HerroJraAoK tr qacrrrqgufi pevou.r
I43MepLrTenbHoro, Ar4arHocTr4qecKofo, rexHoJroftfqecroro o6crp!,AoBaHHrr,;
BlaAers: HaBbri{aN4u MoHHTopHHra Ntarlocrlt{qecKoro,

ul. E

A3YqEHI,III APY|I{,K CTIEqIIAJIbHbIX ALICqUNJII,IH IIO NPO$4rrrc IIOA]]OTOBKI4.

JIbraraMV ocBoeHprr OfIOII

3. TIJIAHI,IPYEMbIE PE3YJIbTATbI OEYTIEIIVIflITOATICqUNJIPII{E
fllaHupyevue pe3ynbrarbr o6lveHIaf, rro Ar crlurlnnHe, coorHeceHHbre c [naHr.rpyeMbrMl4
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I O6urrae npuHuunbt gnucauur
cBerouHAyulrpoBaHrlbrx o6pa:onriHnil B

oflT[qecKHx cpeAax.
8 9 3 6 2l 9t50

l? efi'r'r u r-
KOHTpOnt,

Nel
2 Crcrerusr reFrepaqr.rr4 H yflpaBneHh,

JTo KaJlu3o BaH H brMl4 onri.rqectfl4M t4

crpyKrypaNtH
8 <t 5 3 6 2l 7 150

llefirnHr-
r(crHTpoJil,

Nr'2
3 CucrevurnycrpoftcraacnoJrrHocrbto

onTuqecK[lM )/npaBJleHHeM Ha OCHOBe

nepcnel(Tt4Bt-rbtx onTHrIecKHX MaTeprraJIOB

8 I 4 3 6 2l 7 t53
Pi:firraur-
K0HlpOJrb

Harnque u Aucur.runse Kfl/KP .-

hroro no rt.rcunnrilr{e 2 9 l8 9 l8 63 23ts0 EH

Cogepxaurrp Jr eKrlr.l oHHbrx 3 aHfl Tnfi rro Arr cqu[JrrrHe
Pasler l. O6urae npHHuI4rIbI o\ucanux cBeror4Hllyllr4poBaHHbrx o6pa3oB alvri4 B orrrur{e,cr(r4x
cpeAax.

I'1. Knaccu$uxall[I{ orlTl4.iecrux cpeA. XpoMarrr4rrecKarr Auclepar4fl.. Ouruqeclcr,rp norep[.
CoorHoIneHI4e KpaMepca-KpoHl,It'a. Henranefinrre eS$errrr B orrrr4qecKax cperax. Iiparcrzue-
cKr,rfi p acqeT H enr{Hefi Hbrx B o crrpur.rMr{r.rB o cTeft .

L2" OcuonHoe ypaBHeHlre pacilpocrpaHeHufli. Me:roA o6paruofi 3a1aqu pfrcceqHlir.
9ucleH-nlre MeroAbI anuwr3a ieruneftuoro ypaB+eHr4s IlTpe4zurepa. IllpeaaHqepoBcr(r4e
COJILI TOH bI.

1.3" Onrz'qecxue rvIHr4vr cBs3lr. RZ- $oprraar r(oAr.rpoBaHr,rq cr,rfHaron. cocpe4orQter.ruoe u
paclpeAenennoe ycuneHr4e B rt'rHr4sx cBfl3r4. lllyrvlbl BoJroKOHHbrX ycunvrenefi. He"rllrHefiHbrE
OTBETBI,ITEJIT. CUCTEUU C MYNbTI4T;TTEXCUPONAHI4 CM TIO AJIIIHAM BOJIH,
Pasler 2. Cucle:rvtbl reHepalluI4 Ir ylpaBneHr4s roKarrr3oBaHHbrMr.r orrrr4qecKr4Mr,r crpyK-T.ypaMu
2 BerJlblx npocrpaHcrBeHHbrx conr,rroHod, Hercep-
p suclliltx nopqrKoB. Onru.{ecxue 3,rqrdegTr,r c
H HeJrr4HefiHOCTvr V 6vtcra6utrcHocTb.
2'2. YcroitqlrBocrl4 coJILIToHHbIX perxeHr.rfi. Jluuefirtr,rfi aHzurug. MeroA MaJrbrx B03l,f,yueHr.rfi.
Kpzrepufi Baxurosa-Koloxoroda. Aczrranrorzuecr{r'rfi aHatu3, CromuoseHr,rs coiln,roHoB.
MuorocolnroHHbre n:aralro4efi cr4un. Epzseprt 14 cB.rr3aHHbre coJrrrroHbl.
2.3" luccurlarl4llHble oIIrI{r{ecKpIe coJrr.rroHu. VpasdeHue fzus6ypra-Jlau4ay. Baptrai:,u<lnHrrii
aHaJrr43. r{uclennr,rit anw:ras cner{panurbrMrz MeroAaun. fenelru\ufl, Iiuccvr:irarkrBHbrx oofru.lo_HoB
B BoJroKoHHbIX niBepax. '

2.4' BuxpeBble orITLIqecKVe nyrlxu. Hacurqaroulnficjr nornolr4TeJrb. Texuoloru" ouria""cnoro
3axBara. feHepaqza ycroftuzntx oIITI,Iqecrux nuxpefi B rroJrylpoBo.qHrnKoBbrx crpr(yrpax,
2'5" MoAu Jlarrepa-fayca. Melo4rr ynpaBneHr4q MoMeHroM r4Mnynbca BuxpeBbrx r)/r{KoB.
flpoerrrapoBaHn<i BbIcoKoeMKux iunufi cBq3u Ha ocgoBe onrr,rqecKr4x nraxpefi, Vqer arouso-
orrTr,rqecKr4x nosuyqeuuft ,

Pa:Aen 3. Cucreuu u ycrpofibrna c nonnocrr( orrrr{r{ecKrrM yrrpaBJreHr4eM H4 ocHoBe
IIepcrreKTr,rBHLIX OrrTr4qecKrIX MaTepr{anoB.

HeilrlHeftHocrrMr4, Mogyn.rqa.s neluueftuo-
Tr4K B pe3orraHcHbrx cpeAax. flonuponaHHbre

e cpeAbr r{ orrrlrqecKr{e perxerxu. Oorr:sHsrb
BoJroKoHHbre Marpr.rrlbr. <flpantre>,a <rJlesbre)
rrpenoMneHzl. Meravrarepr4anbr" 3xparrupron-r<h

no;roirua. TexHolorur4 3arpy3Ku xoJroAFrbrx aro-
B BoIrHoBo.qHbIX ctrcreMax. MaHunylitpoBaHue

MI{Kpo- u uaHoo6reKTaMll n onpuvecKl4x nyqKax. Arovnrfli Auzafrs. Cnoco6 orrryr{ecKofo
'rpaHcrropra uuxlroo6beKToB.

Cogepxanu e .rra6op aropHbrx s aHqrufi rro Arrcq[[Jrr{H e
.lI.P.Ne1. Pacqer ilapaMerpos sorokoHHbrx cBeroBoAoB .

.[. P, Ns2. I4syueHue Ar{clepcHbrx xbpaxrepu crr4K B BonpKoHHbrx cBeroBoAoB.

.II.P'J\b3. Mo4elztpoBaHl4e ypaBHeyl{e pacnpocrpauelisB rrucroM Ar{cnepcr4oHHoM pe)K4lvre"

.lI.P'Ne4. MoAe.nupoBaHue pac+pocrpaHevs. ourzFrecrux LrMrrynbcoB n 4rEcleprcr4oHHoi
nemlnefiuofi cpe4e.



JI. P. i\b 5 . Mo4enrzp oB aHr{e o 6pas ob an ut y gapuoft nonriu orlr6 aronlei.i.
r. P. Ns6. MogenupoBaHr4 e o 6pas o p aru{-f, o rrrrrtre cKr.rx qo JrLr ror{ o B.

Teua 1,

Terrna 2.

Terua 3.

Terrra 4.

5. OBPA3OBATEJTbHbIE TEXHOJIO|I,IpI
B npeIIoAaBaHI4I,I AzoIlurlznu <<LIt e rexHoJroflrr,r u o[Tr4Ka

JIoKanI4 a3oBareJIbFIbIe rexHoJIofrII4 KaI(
TPaAIIII rx MeroAoB o6yvenlu.

6, OTIEHOIIHbIE CPEACTBA AJIfl TEKYIIIEIO KOHTPOJI'I YCIIEBAIII\4 OCTII.
TIP OME )KYT OIIHO rZ ArrN CTAIII,IU IIO I,IT Of AM O CB OEHI{'

III4CIIIIIJIPIHBI I,I YIIEEHO-MEiTOAI4II ECKOE OEECTIEIIT]H}TF]
CAMOCTO'ITEJIbHOIZ PAEOTbI C TYNEHTOI}
:oHTno.rlq

PeiiruHr-rconrpolr l\b I

CogepxaHrad nparruvecrc
I\tlo4enrapoBaHr,re ypaBHeHHq JlarpaHxa ql.
Mo4elupoBaHlle ypaBHeHuq lBr,r)r(eHur ruexanrarce (2.r.)
Pacqer repeAaroqeft nolfionoArrofi nanuu (2il.
Mo4enzpoBaHr4 e ypaBHe4r4q lUpe4unrepa (3 u. ).

Auanus cumya4uil (meua .Ne3 ),'
Irpuueueuue uuum'gt4uoHrlbtx uodeneil pta6opa opuwe pa6omu Ne3-5);
P as6op KoHKpemHbix cumyaquil (meua [l'e 4),.

1 . Knaccurf ur a\r4tr onru.rec{rax cpe4.
2. Henunefinrrft ornernurelil.
3. Xporr,raruvecKas Arrcnepcr4fl,
4. [lpe4raHrepoBcKr4e colurcisu.
5, Ourtr.{ecr(r4e norepr4.

6. RZ- Qopnna'r KoArrpoBaHhq cr.rrHaroB.

7. Coorsouenyre
8, 9ucleuu;re ve uoro ypdnHeuux LUpe4uHrepa.
9. Helranefinrre e cpeAax.

10. Cucrenrbr c Mynbrr.r[neKcr.rpoBaHr.reM rro AnrzHaM BoJrH.

PefrrnHr-rcosrpolp Nb2
I l. OnruqecKl4e cxeMbr ana SQpnu4poBaHr4f, cBernbrx [pocrpaHcrBeHHbrx conr,rroHoB.
12. Y,ter aroMHo-orrr4qecKr.rx eosuyuleuzfi .

13. HexepporlcKlle onruqecKllQ cpe4a z nerznefisdcru Bbrcrrr4x rrop{AKoB.
1 4. Mo4u Jlarrepa-fayca.
1 5. onrraqecKr,re sJreMeHTbr c nacuuleLroulefics Hernneftuocrrro.
16. Merolu y[paBneHzs rrlorueiuroM uMnynbca BHXpeBbx uyqKoB.
1 7. flepexoAlrbre sel usefi no ciu u 6 ucra6n m,Hocril.
I 8. Buxpenbre orrrr.rqecxue nydru.
I 9. Vcrofi.ruBocrr.r conHroHHblx peureHzfi ,

20. feuepaqzx ycroft.rl4Bblx oriruuecr<ux euxpeft B rronyrpoBoAHprKoBl,rx crpKyrpax.

@
2l, OurzqecKr4o cpeAbr c HaBeAeHHbrMr4 uelnsefiuocrsMr4,
22, T asouarroJrHeHHble rronbre orrrr4 rrecKr,re BoJroKH a.



23. Moa5'ns11vs IreJII4HeiiHd-AI4cnepcI4oHHbrx v rtrccvnuil4BHbrx xapar(reprrcrrr1
pe3oHaH0Hbrx cpeAax.

24. Arorr,ru Hf't l.usatt:.t.

2 5. /{ouzpo EaHr{bre onru.recriz e Marprdrlr,r.

26.MavulyJrrlpoBaHr.re nrurpo- u saHoo6reKTaMr,r B orrrr4rreoKr4x rryqKax.
27 . MuxpocrpyKTypl.'Iponauurie orlTuqecKr.re cpeAbr r.r orrrzr{ecKr4e pe[rerKr,r.
2 8. Cnoco6 orrrr,rqecKoro rpailcnopra Mr{Kpoo6relcron.

Boupocrl x lxgiaN,IeHv

I ' ItnaccrzQuxaqvru ollrl4r{ecKr4x cpeA. Marepualrr u H3foroBJreHr.re. Xpouaru.recrap
Ar'rcllepcus. onrH.recKr,re norepr4 " coorHoureH4e Kparvrepca-Kponura.

2' HelnHefiurle s(f(fexrbl I orrlluecKux cpeAax. Murcpocxorrr4rrec Lre Bbrpa)Kelutr xJ7fl,

nenunefiHrrx BocnpI4l4Mtlttsocrefi. flparrn"recrufi pacqer seluHefisrrx
B o cnp r4 14 M-ruls o cre fi .

OcuoeHoe ypaBHeHI4e p{cnpocrpa*eH:zfl. HzcresHsle Merorbr aH4u3a uelunefrHoro
ypaBHeHuq Illpe4zurepa.
Merol o 6parn o fi 3 arasu pacc e tuu t IrIp e4uu 4epo B cKrde coJrrr ro H br.

Bruryxt4ennoe rou6nuailuoHHoe paccerHprp (BKP). feuepaqur coJrr,rroHoB BI1p,
Boloxonnrre BKP-yculiarenu. BrmyxAeriuoe ronr6znaquoHHoe caMopaccef,Hr4e.
@eltrocexyHAHbre coJII4ToHbI. 

.\

Onru'recxue IrvIHvtv cnsgil. RZ- Qopuar KoAr4poBaHk\fl cvrHaJroB, Cocpe4o:rclr{eHHoe 14

pacnpe.4eneunoe ycI4JIeHI4e B JIHHI4Ix cBs3r.r. Illyrvtrr BoJroKoHHbrx ycnlu,releil.
Heluuefi utrfi orserszreru.

a
_).

4.

5.

6.

7 ' Teunue coJrI'IToHbI. B:{urloaeficrBr4e reMgbrx coJrraToHoB. flepe4a.ra onrz.recroft
zn$opnra.qut,t c rroMonlrro jrelrurx coJrraroHoB.

8' Cucreuu c Mynbrl,Ilner<qiuponaHueM rro rnLrHaM BoJrH. llpoerrupoBaHr4e crrcreM Fra

ocHoBe coJII'IToHoB c ynpaBnteruofi 4IacuepcuQft. Colutouur,re rexHoJrorr4u no npr4Hqr{rTy
"Ha o4HoM ql4[e".

9. onrz'recKzQ cxeMbl rn\ $opnlupoeauur pBernbrx npocrpaHcrBeHHbrx coJrr4roHoB.
flpocrpalrcrBeHHat $opua serusefiuoro ypaBlreHlrr lllpe4zHrepa. Cucreuu yrllaBneHr4t
npocrpaHcrBeHHo-BpelteH|ofi 4uuauuxoft onrl4gecKrrx noKanrr3oBar{Hbrx crpylKT:yp.

10. HexeppollcKl'Ie onruvecxd,e cpeAa Lr HeJraHefiuocuE nbrotrrIax noprAKoB. On,ru.lecxze
sneMeHTEr c Hacbllrlatolleficx uenuHefiuQcrbro. flepexo4uue HeJrlrHefiHpc-rz pI

coJrLrToHOB B BOJTOKOHHbTX [a3epax,
Buxpenue olrr4qecKr4e nyi*u. Hacrurlaroulufi ir uornorr.rreJrb.
3axBara. feuepaqur ydrofiuunrx onrurrqcKr,rx nuxpefi

6ucra6unrsHocrb.

ll. Vcroft'rl4lBoqrll coluroHnrlx peuenuft. IluHefiurrir aueutuz, Merol MaJrbrx no:vyuleuur-,r,
Kpzrepzii Baxurosa-Korororosa. Acralrnro,rr4qecrufi aHaJrrr3.

12. CronruoBeHuq coJIpIToHoB. MsorocoruroHnrrE nsauuo4eficrBr,rfl. Bpzseprr rr cn.s3aHHbre

COJII4TOHb,I.

73 ' luccunarl4BHr,Ie orrurrecmlle coJlprroHbr. YpanireHrze fuus6ypra-Jlan4ay. Bapuauuousr,ril
a}l.anvs' rlzcleunsrfi awaius cIIeKTpanbHbrMII Mero ravtu. feuepaqux [krccvtrarr4Brrbrx

14.

COJII,ITOHOB B BOJIOKOHHbX

Texuolorur olrl4 qecKofo
3axBara. feuepaqur fiqusrrx onrurrqcKr,rx nuxpefi B nony[poBoArrr4r(oBbrx
crpyKrypax.
MoArr Jlarrepa-fayca. MbroAbI ylpaBJreHr.r.rr MoMeHToM Mnynbca Br{xpeBr,rx nyLrKoB.
flpoerrupoBaHue BbIcoKoeMKux ttuuuit carsja Ha ocHoBe orrlrqecKHx nzxpefi. yver

15.

aTOMHO-OIITI4TIeCKI{X nOSh,IVI]IeHI ii.



I 6. OnruqecKr.re rynr4. Crorrcironerrr4r Jra3epHbrx r[ynb.
17. Onu'Ivecxzg cpeIIbI c uaraFITcKLrMr4 He4uueftHoarfl, u. Mo4ynaquq ueJrzHefiHo-

AI4CnepcLtoI'IHbx vI l4ccututuBHblx xapaKTepr4crt4r( B pe3orrarrcHt;rx cpelax.
/{o nup o u aHH bre orrr4r{ecKl4 e M arpr4llbr.,,I\rle4len u brri,, oB er.

18. MrnnpocltpyKTypl,IpoBaHHBJe orrrr,rqecrcde cpgAbr vr onrr{qecKue perxerKr,r. cllorouuue
3arlpeueHHble 3oHbL Oorbusrte Kplrcrannbr, MeroA r(oHerrubrx gJreMeHToB. FIelaHefisrre
MHOroCepAUeBvHHbIe BOJI0KOHH['Ie MaTpLIUbI.

19. <llpaeue> u <Jlesrre> ofiruqecKlre cperbr. QrplrqarenrHsrfi noKa3areJrb rrpeJroMJrerrr4s.

IVferalr,talepvaJrbr. Perneilue upo6reurr 4ra$paxqzoHHoro npeAena. DrpaHraponr<a
SJI9KTpOMaIHI4THbIX CI4rHatIIOB.

20. Heluneiiuue nsaurr,ro4eficrBl4-s oAraHorrHbrx $orouon. Bpeueuuoe r(oAprpoBaHrze
KBaHTOBI'IX orITI4qecKI4x cpcrornufi. O6pa6orFa orrrt4r{ecrofi uu$oprvraqrrr4 B Ki}cKa.qHbrx
OIITI,IqECKI,IX CXCMAX, 

:

21. MasunyJIHpoBaHI4e vlaxpd- u Hauoo6reKraMr4 B orrrr4r{ecKr,rx nyqKax. AlouHrrii gzzaiiu.
CnocoS olrrqecKoro rpafi,cnopra Mr,rKpoo6bexros. i

22,lazonarloJIHeHHbIe troJIbIe oIITr4qecKr.re Bo{oKHa. Texsororuu 3arpy3Kr,r xonoAHoix
aroMoB. Jllplauqunu y4ep*anufl xonoAHbIX argMoB B BcJJrHor]o.qHbrx crrcreuax. feuepa{us
orrTr,rqecKr,rx cTpyKTyp B f 43 03 arro JrHeHHbfx B o JIo KHaX.

lonpocrr r< cauocrosre.nrnofi pa6ore cryAenra
1' onrlr.recKue coJII,IToHLr: Syn4arraeHTaJlbHbre coJruToHbr 14 coJrr{ToHbr BbrclrI,IX rropr{Ar(oB,
2. Bsaur\aoAeftcrBr,Ie olrrr4qecKvx coJrlrroHoB.

3' Crxarue orITLIqecKI4x I,rnr{ymcoa: BoJroKoHHolpeurerqarbre KoMrrpeccopbr.
4. Cxtarue onrl4rrecKzx rIMIIynbcoB: KoMnpeccdprr Ha MHorocoJrr{ToHHoM c)Karur4.
5' flapanrerpzqecKoe nsazuo4eficrBlre ftenrrocelryHAHbrx uMnynbcoB: feHepauur nropofi

rapMoHr.rKr.r (fBf).
6 " IlaparvrerpuqecKoe ycr4neHr4e KoporKr4x r.rMrryrrbcoB.

7. fenepaqz.a cyMMapHbIX u pa3uocrHbrx qacrol. llaparr,rerprrr{ecKr.re ooJrr4ToHbr.
8. MeroA o6parHoft 3a1artv pacceflHus. rpr4 perxgHuz Hylil.
9. Boloxonnbrena3epF,r.

(Donl oqeHorrHblx cpeAcTB Ant npoBe AerrnA alrecrtrrlrrr4 ypoBHq c(foprr,rzpol]aHHocrtl
KoMIIereHIIuft o6iyraloullzxct no Allcqunrune o(fopMJrgercq or,{eJrbHbrM AoKyMeHToM.

7 . yIrEI;HO-METOAI4ITECKOE I{ I4HOQPMAII I4OHHOE OBECIIETIE|TI,IE
NUCUI4N.[II,IHbI

7. l. I{lnuroodecueqeHHocrb
HanveHosauHe nareparypbt: aBTop, HarlBaH

H3.[arenLcTBo
, BUL VSAAHI1.A, I-oa n3llaH[4fl KHhfOr )6ECTIETIEHHOCT b
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3K3eMnJrspoB
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Haanqne a elermpouHoii
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20I 5. - (Knacca.recrnfi yHuBepcurercr<nfi yuedur.rrc).

|. tluclesHlre Merorbr [3lercpoHHrrfi pecypq] / IIJ, Ea-ranor,
ll. fl. )Knar<oe, t-. M. l(o6ersKos, - 8-e r.r3A. (Cn.).- Ir4. :EI4F.IOM,

2, Qtusurca. Or .reoprau K npar<rnr(e. B tlcril lArJ \4.-**-a
onrlrKa, repr\,toAaHar\,l.rr<a [3ler<'rponHsrfi pecy$c] / Edpa .lx. - M.:
flMI( flpecc, 2016. .. (Cepxr "Kapvanuuri cnpano,rwrr',). -
IS8N9785941 200764

https ://znan i r;in. ccr nr/catal og/
procluct/) )y.J ) )

npHpoAa u3nyqe 
:

yqe6. noco6ue
nepepa6. n aon.
2018.-212c.-

3, I(y:Heuon, C. I4. @urur<a. BoflHosas dnrura, KsaHroBa,

4. fiuucrcufi, A. A. OHsHKa : yue6Hurc / A.A. Iuncnufi, fJO,
fparoacrcuft ; roA o6ut, pe4. tO.l4. flrarca, H,C. fiypurr.lenofi. 

- 4-
e H3A., Hcnp. - Mocxsa : TDOPVM : I4HOPA-M. 2017. - 560 c. :

nr. - (Cpe4nee nporlreccnoHalbHoe o6pa:osa1l.re). - ISBN 97g-5-
16-10241 l-9.

L Eopracon A,8., I(rzcenen B.B, KnasuoaHonlepurre MarHurHbre
corl4roH6l [3nercrponHr,rfi pecypc] - M. : @H3MATJMT,2014.
.rsBN 978-5-9221 -1 59A-2.

http://rvww. studen t lib ra11,. ru1

book/l SBN978 592.21 | s9 02.1t

2, l(rcopnu rByN4epubtx H .rpexMepHblx cucreM aBToMarHqecKoro
per)/nupoBaHhr [3nerc.rpouHufi pecypc] / A.f. Eapcrcufi. _ M. :

Jloroc, 2015. - ISBN 978-5-98704-807-8.

h4p://www.stildentl i brary.rul
book/1S8N9785987048078. h

tinl
htfp://www.studentl i brary. rLt/

book/l SBN978 52 | 1 0623 44.h

tin I

3. JIercuHn no reopuu eeporruocrefi u uaretrarnqecxoE

4. Mareva'rnqecKue Bonpocbr ,l4crelrHoro peueHul
rnnep6olu.recrnx clcreNd ypasHeHHfi l3lexloosssril necvncl /fnnepoorullecrnx clcreNd ypanHeur,rfi [3nex1pounsril pecypc] /
l(yranoncxufi A.1., tloropeaoe H.B,, CevE[og A.]O. - M. :

oa3MATJu4T, 2012. - rSBN 978_5_922 | _1 I

OcHogHas nxrepafypa*

Ka$eAparmHbre Mynbrunr gluft u sre cp eAcrBa (ay l. 43 0 -2,420 -3) ;
sJreKTpoHHbre 3arrucr4 noKrlr4ft .

http ://rvww. studentl i brar),. ru/
book/l S BN978 599 6326 1 67 .h

http://www.studentl i brary. r.u/

book/ISBN9785922 I I t 980.h

AI,ICIIIiITIJII4HbI8. MATT],PI,IAJIbHO.TEXHtr{IIECKOE OEECIEqEHI,IE
MarepzarmHo-TexHr{qecKoe o6ecne-lenue rEcrl!rur.Hbr BKrftoqaer:

I

' ayAurop[pr l.nfl npoBeAeHl4t JIeKUITOHI bx, [paKTHrrecKHX pr xalopAropHbrx 3arrflTr4il, il
ocHarIIeHHbIe coBp KoMnblorepaMr4, o6beArau€nuuura B noKaJrbHyro
BbIqI4cnI4TenbHyIo MI4 Hgo6xoAI4MbIM cl{creMHbrM rlpofpaMMHbrM
o6ecueqerir4eM (:i I

o cr4cTeMaMaTeMaTT.rrrecKrDi r,r r.rHxeHepHbx pacqdTon MATLAB;
a

a



> Ocunos A.

flporoxor lS 1 or 31.08.2020 ro.ua
3aue4yroqufi xa.(f e4pofi Apaxelsh C.Vt,

flporoxol Ns J',lb 1 or 31.08.2020 rola
flpelce4arenb KoMrrcczu Apaxengn C.M.

JIT'I C T IIEPEYTB EPXNEHI,I.fl
PAE OIIEIZ TIP O f PAMMbI AI,ICUIITIJII,IHbI

Pa6oqas rporpaMMa o4o6pena Ha

flpororor 3ace1alrrs. xa$e4pu J\b __ or

3ane4yroqnft xa(fe4pofi

Pa6o.raq rporpaMMa o4o6peua ua

flporoxor sace EaHrt s. xaQeaptr J\b

yve6uuri ro4

3aee4yrorqufi raQe4pofi

yue6riufi ro4

OT fona---_

Pa6ovyro rporpaMMy cocraBr{rr 4bqeur rcaSe4pu (Dn[I\{ llpoxopon A. B.
(ol4o, noaurac!)

Peqeuseur
(npe4craellrelr pa6orolarent

(ruecro paBorsr, AoJrlKHocrb, OI,IO, noa

llporpalrnra pacoMoTpeHa r{ ogo6pena Ha 3aceAaHr,rr4 IIM

hO, noAnucu)

Pa6o'{aq [porpaMMa paccMorpenq ra o4oSpeHa na 3acaAaHprr,r yue6Ho-rrreroAuqecKofi Konauccupr

Pa6o.raq rporpaMMa o4o6peua ua yve6rird ro4

flporoxol 3ace1aHus. r<a$e4psr J\! __ or ro.4&

3ane4yroqufi rca$e4pofi_


