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1. rIEJrr4 O CB OEHrrfl [rrc\r4rrJrtr4Hr,r
I{e.nrrc ocBoeHI'It AHcuI4rInI{Hrr <tr4urerpupoBauHEre rexHoJrofar4 14 orrrr{rca Jro

crpyKTyp) flBInIercfl. o3HaI(ot4JIeHr4e c HoBbrMrz rrprrHrdr4rraMra nenzHeiiHo-oIlTHrrec
FIHbIX

fo yn

wfie

l1:ro-

I.ILIX

HIZ' QOpMI'IpOBaHI4eM Ir paclpocrpaHeHrreM cBgTor4HAyrtrvpoBar{Hbrx orrrr4r{eorszx pa3o

€ITOMI]

I\{ATE

cyrrlHocTb rr

nepCIIeKTI4BHbIX OIITUr{OCKIIX CpeAaX, a TaKX(e C COBpOMeHHrIMT{ TeXI{CrJrOfI.rt W HLI'1
ycrpoficrn 4nr sSSexrusHoft o6pa6orr<u raucloprrraqrrn, on'):rr!1ecKoro 3axBara ropra
Mr4KpO r4 HaHOCTpyKTyp.

3 a4a.rr,r AI{ cqv [Jrr{H6I :

. rz3yrreHr.,re ocHoB paspa6orrckr v c(BAAHr,Ir BbICOKOCra6UJrlnrx. r(o1{rra bIX,
BaHHbrx B eAr.rHOM MoAyne (on-chip optical technology) ucrounuroB Jro TI3O

orrlzqecKl{x co croxnufi ;

t I'I3yqeHue cnoco6oB feHepar\\rr4 kr gKcleprrMer{TaJrbHofo ua6ruo,4enu.rr
p e)Ku M o B p acnp o cTp aHelIlrfl orrTrr rrecKo ro Ilons ;

O OCBOEHI4I. ANIOPUTMOB qIICJIEHFIOIO MOAEJIIIPOBAHI4-S CIOilOI6IX
cLIcreM, p eanLI 3 o B aHI{bIX H a o cH o u e II ep cfl eKTrzBHbrx o tITI.{qe cKI4x

2. MECTO Ar4CrInUrr{Hbr E cTpyKTypE ollroil
fiucguntuua <I'Iurerpl4poBaHHbIe rexHoJlorlzrr H orlTrrKa JroKaJrr{3oBa.HHbrx c,Tpy
crr r( ArrcqurrJrrzHaM no nrr6opy BaprzarrlBHofr.'jacru OIIO|I,
Llzyueuue AI4cIIn[[r{HbI rlpeAnonaraer :nurx4tfve y cryAeHToB $yH.qarureHTaJrr,rrbD(
nacrur o 6 qefi cp u: ura, o rrrkr Krr, un cp opu aruru.
3nauu;\ flonyqeHHbre B paMKax ksyvelvtr Aasuofi rncqt4rrJrrrHbr, Mor-yr 6115 n
Iz3yr{eHlzu Apyfl4x crlellI4anbHErx Ar4crIr4rIJrrrFI rro npocfunro rroAroToBro{.

3. K OMfIE TEHIII4 t4 O EyTIAIO IqEf O Cfl , O O PMI,XI' yENIbIE)

TATE O CB O EI{Ufl I\kICrIt4 rrJlr4r{br
B pe::yrr,rare ocBoeHr4 { Ar4crlurrrrzHbr qacrr4rrHo rpopnzpyroTcrr c;re.qyrculue

. OIIK-2; cnoco6nocrbro BbrsBrrrrr, ecrecrBeHHoHayr{Hyro c.FtuHocrr, np
Kaloulux B xoAe upoQeccuonalrtroft Ie.f,TenbHocrr4, rrpaBJrer(arb 11ilfl ltx pe111e

crn yro qrz fi rp l.is urc o -ru areM arr4rre cK wfi ann ap at .

B pesynr'rare ocBoeHrrfl. rzrc;t\vnJll{Hrrr o6yuarorqufiox ,4evonorpr{pyer cJr
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4. CTpyIrTypA I4 COAEPIKAHT4E AT4CUI,TITJIUHLT

cl6rqas'rpyAoeMrocrb Arrcur4rrJr4Hbr cocraBr.ser 4 ga.rerHsrx e:Aunwl. r44 ca

Ilb
nln

Pas4el
(reua)

Arzcqal]Jrr,rHbl

o
o
O

N

o
o

o
oFr.

Bn4rr y.re6HoE pa6orsr, Br(rloqarr
caMocrolrer6liyro pa6ory cry-

AEHTOB
H rpy.qoet\{r(oc'fb (l uacax)

O6r,ev yue6i-
rroli pa6orr,r,

c nl)nMer reHlteNr

ur tTepat(Tr.rBH:bIx

NeTOAOII

(v ncax /"/o)
a

\,t6t Ter(yul
)BaeI{ocTt I

CEiI€C
pN{a npolr
ratlun (tr

:f0 trol tTl)oIt
(no nedenn,u

'1pa)
))i:).TOLl ilOli
cetrccntpa.u)

n
0)

0)

3

o

c!

E

v.

o

tr
\o

+

Y

O
(J

v

r
V

I O6rqze npLrHr{rzrrbr onu-
caHrrfl. cBeTor,rHAyrIZpo-
BaHHbrx o6pa:onaHkrir B

orrTrrqecKux cpeAax.

8
cn

I o
o 2 6 I{P }lb1 1A B/50

Pefi
3al
HEI)

HHI-I(OI

WTA 
'Ipa6or

rpo,rl J\b 1

6opa'rop

2 Cncrelmr reHeparlr4r4 v
yrrpaBneHr{.s roKaru3o-
BaHHbIMI,I OIITI4LIeCKLIMI{

crpyKrypaMr.i

8 I
s- t0

3

AT 6 KP J\'e2
anJ+ 10/50

Peiu
3arq
HI,IX

I'IHI-KOI

4TA JI

pa6or

rpors Nr2
6oparop-

3 Cucreurr I,t ycrpoficrBa c
IIOJIHOCTb}O OIITVqECKI-{M
ynpaBneHlaeM Ha OcHOBe
nepcneKTLIBHbIX OITIZT{e-

CI{IZX MATEPIZAJIOB

8 9 6 KP J\.b3 36 9t50
Pe[r
3aut
I{bIX

zHf-I(or
fiA JI

pa6or

r,n s .Jrlb3

paroll"

Bcero
8 9 27 9 18 90

36t50 €:rco rHI(Otrd

TE OPETI4IIE CKI4IZ KYP C
Cerrlecrp 8

PasAer 1" o6ulue [pIrHIIuIrbI olrucaHr.rrr cBerouuAyrlrrpoBaHr{r,rx o6parc,narrui
cKnx cpeAax.

1 ' 1 ' I{laccnfizxallulz orITI4qecKI,Ix cpeA. Xponaarr4rrecKa.f, gvcnepcLrtr. orn,nqcc
Coornoinenue Kpauepca-KpoHl4ra. Henzueriurre sftQexru B orrrrqecnr4x cpenzrx
cKrzfi p acqer Henr4 r{efi Hbrx B o clpr4rjMqr.rB o crefi .

r'2. offroeHoe ypaBHenrre pacnpocrp aleHlrfl, Mero4 o6paruoft 3a\arilr paccer[H
HLIe Mero/Ibr aHanLBa HenIrHeilHoro ypaBHeHal Lllpegzurepa. [LIpeArzrr1epoBoKr{e cl1'3' onrll'recrcue IrvHVn cBflsvr, RZ- Qoprraar KoArrpoBaHLrfl carHaJ]oB. Coope4c
paclpeAefidunoe ycnne]F']1'e B JIL{HI4tIX cBtr3vt. Lllyrr,ru BoJroKor-rHbrx y0rrJrr4Te.nei.i, F
OTBETBIITCJIT, CZCTEUU C MYJIbTIIIIJIEKCI4POB AH]/\EM fIO AJII{HAM BOJIH,

Pa:Ae'rr 2. cucreurr reHepaquu u y[paBJreH[rr roKarr43oBarr'brrvru orrrrrlreclr]
TypaMn

2'1. onrz'recKlre cxeMr,I 4n-a $opnarapoBaHLrtr cBerJrr,rx [pocrpaHcrBeHHErx cr]rr.{Tol
poBcKrre o[TrrqecKr4e cpeAa rz uerznefiHocTa Bbrcr[ux [oprAr(o]1. (hrv.recrcve 
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2,2, Ynoiaql{Bocrl'l coJIIz'rorIHbIX perreHrlit. Jluuefinwit anattuz. Meroa MaJrbD(
Itprareprafi Baxurosa-Itonottonona. Acuunroru'teercufr, aHaJrr.r3. Clorrnoseu
Mnorocorr{ToHHbre n:azruo4eficrBr.r.fl, Epraseprt r{ cBr3aHHbre coJrrzrorrbr.
2.3' [uccurlarl4BHble orlTaqecKIre coJrr4To]rnr. VpanHeHze fizHs6lpra-Jlaup,ay. .ll
aHank1s. r{uclennsr it auwtws cleKTpanbHbrMrz MeroAauu. f ene pa\vr rvact;iln
HOB B BOJIOI(OHHI,IX JIA3CDAX.

2'4. BnxpeBble orrrllqeclo4e rtyqKlr. HacrruIarorqaficr nouorr4TeJrb. Texuororun
3axBara. feHepaqvx ycrofiuanux orlTlzqecxux nzxpeil B rronynpoBoAr{r.{r(oBbrx orp
2,5. Moarr llarrepa-fayca. MeroAbr yrrpaBJrer{rz, MoMer_rroM aMrryJrboa Br4xr}eBbr(
eI(TIrpoBaHIZe BbICOKOOMI$IX lunufi. cBrI3Ilt Ha ocHoBe orITt4r{OCKIT:< gl4xrtefi.
orrrrrqeorc{x nosuyrqeHraft ,

PasAer 3. cucreubr 14 ycrpolicrsa c [oJrr-xocrr>ro o[TI,rLrecr(IrM
n ep c[ eI(TI,TB HI,IX O frTLIrI e cl(ux MaTepIraJIoB 

"

3'1. onru.{ecxae cpeAbr c rraBeAeHHbrMrr nenzneftuoe,rrrMrr.
AI4 CII EP OI4 O HHLIX LI AI4C CI4NATIZBHbIX XAP AKTCPI,iCTIIIC B P E3 O FIAH CHbIX
TI4r{ecKLIe Marprrrlbl "Me4lenublfi ,' cBer.
3'2' Mzxpocrpyl{TypIrpoBaHH'Ie olrrlrqecKrze cpe4br a o[Turrecrs4e pe[rerro
I(prrcranJlbl' HenaHefiHble MHorocepAIIeBVFIHbre BoJror(oHHr,re Marprrrlbr. <llpanrie
oIITIzgecKIre cpe.4ll' Orpuqarelruuit rloKa3areJrb npeJroMneHns. Me,r,auarep?raJrl)r,
I(a 3neKTpoMaf HIITHLIX CLI| HanoB.

3'3. f'asonanorHeHHble IIoJIbIe ollTrzqecKlre BoJroI(Ha. Texuororzl4 3afpy:iKl4 xo
uon. fIpzruII4rIr,I yrepr(aHu.s xoJloAHbrx aroMoB B BoJrHoBoAHbrx cnc.leMax, Mana
MI4Kpo- n Hanoo6reKTaMr4 B olrrrtrecKrzx [yrrKax. ArolrHr,ri.i llwzaint. Cnocoer
TpaHcrro pra urarcpo o 6beKToB.

flp arruvecKue 3 a Hrrrr4rr.

Ter'aa 1. Mo4enupoBaHl4e ypaBHeHIrfl Jlarpanx<a B MexaHr,rqecKr.rx cucleuax (21 .r).

Tet"ta2. Mo4enupoBaHI4e ypaBHeHl4f, ilBr4.lrrcHLrtrr,r 3Hepfr4r4 B pen{'rr4Blzcrcnoirnrex,a

Tenra 3. Pac.rer lepeAarouefi noruoeo4uoft .nnHr.rn (2u).
Tenra 4. MoAerrrap oB aHpre ypaBHeHr.r_s LLIpe4z urepa (3 u. ).

JIa 6 op aro pnr,rir np arcrur{yM.

II.P.J\b1. <Pac.{er napaMerpoB BoJror(oHHbx cBeroBo4on.> (2 u).
I.P.Ns2. <ZsyueHue Allcrrepcllblx xapal(repr4crr{r( B BoJror(oH}rbrx cBeroBo4oe,> (2 u
rI.P'i\s3. <Mo4enapoBaHr4e ypaBHeHrre paclpocrpaHe'vx. B Lrr4croM llrdcrrepOproHFrr
r'? u\

JI'P'Ng4. <Mo4enrapoBaHl{e pacnpocrp a."evfl. orrrrrrrecKrlx rrNrlyJrbcoB 
' Ar,r

uelunefiHofi cpeae> (4 q).

rI'P'J\fe5' <Mo4envpoBaHr4e o6pasonaunxyrapuofr.BoJrHbr oru6arorrle fi> (2 u).
JI,P.Ilb6. <Mo4e.nzpoBaHrze o6pa.:onaur4s orrrrzrrecKrrx coJrrrrouon> (6 q).
4. OEPA3OBATEJII,HbIE TEXHOJIO| t4I4

yIIpaBJIerrrd

Mo4yruqurr

clleAax. .n,onll

:g,ttfr..

I]OB,

tbII]

TO-

ofo

rrn-r*
FIO-

)Be

lo-
)II-

I,!

re)

)B-

to-

14e

rl-O

po

HO

)Bl

t{o

lII

I,\

Ie)i

tB.

ryule

nr,rTc)

EtII

I]T4

cK(

Ilt
)lr4I

rtI0

lt
c

H.

E'I

J(

1'I

,H

.(J

r)

oprro

lr
c

H]

E'I

)0

1T

,H]

.(J

2i{,)

Irf,
co

,"9
tA,

oBl

u'f

oc

H

II

)t
,J

2

b

l(
q

Qh

II
\t

a

ot
(J

)a

:Ib

rp(

6I

['
Itr

/LI

)T

II

)KOI

Ilpc

l\4I-I(

[IOB

111L

ol

HI,].

DIU

)oB

lTO

pl4arryl

yrpax,

BAH

@o

v. <(

3xpa

OAH

yn]4

epc14 oIrHo-



4.1. AnrunHr,re lr rrHTepanTrrBrrbre t[opnru o6y.renlrn.
C qelrro cfopulvponaHtrx kr pa3Bzrrkrfl npocfeccrzoHaJrbrrbrx ri7Bbrr(oB cry

HOM npoqeO0e VCTIOJIb3yIOTCfl aI(:lI{BIlLIe I4 I4HTepaI(TIzBHbIe SOplr,rU [poBe.!:eHr4JI
qerarruv c BHeayAl4Topnoli pa6orori: I(ol{rponr,Hbre ayAr.rropHbre paeiorsr, v1rpr41rl
MaIIrHI4e pa6orrt' llpe4ycruorpeHl)I Macrep-r(Jraccbr (4er,roucrparlrdr l1a ra6oparo
rIpI4HIIIrrloB pa6orrr co cpe4oft parpa6orrrz nporpaMMHoro o6ecneqeHr4r" o,ro6en
oorKl4 aJT|OpI{TMOB MareMarl4qecKofo Mo.4eJrr.rpoBaHI4rr CJror(Hl;IX Orrrr{qecKrr.K cr4o

4,2, Cawo crorrrerbHan pa6ora cryAeHToB.
c aru o crorre JrbH ar (nu eayl r.iro puat) p a6 or a cryl( eHro B BxJrroqaer 3 ar(p en

rlecKoro Marepl{ana IIpu tloAforoBl(e K BblfroJrHeHlzro r4HIrZBrzAyaJIr,HOfi AOl,raur
na6oparopurx pa6or. ocHoea caMocrotremnofi pa6oru - rr3rreHrre nr4reparypbr
AoBaHHbIM rrcrorllll4l(aM lI KoHcrIeI(Ty nerqaft, perrtenrre BbrAanHbrx flperronaBare
3aAaq, [oAroroBKa 14 orqer no na6oparopHbrM pa6oranr.

4.3. My,ur,ruuegnfr nue rexH o Jr o rri u o 6y.1sgy.rq.
I{eIco:ropue Iz3 neKIIIzoHHr,IX, [par(Tr.tqecKrzx n na6opa:rop]J6rx 3aHrrait npo

Ae rpe3eFrra\ufi e Mynr,rrzMeruihtoit ay\vr-ropnr4 (rlanpvuep , ayA. 430-3, 42.0_3) c
HIreM I(oMrllrorepHoro npoel(Topa. Cry4eHr:aM npeAocraBrtrerctr Kor\{rrbrorepnrriir
KoMII'IorepHbIe rexHoJIofl{z ucnonb3yro"tclr AIrfl o(roprrrneHux laOopr:ropHr1r pa6

4. 4, Jlelr.:qwr [p nrJr a rrr eHr{[,rx cr r eq p]r a Jr 14 cr o B.
Ei pavrrcax y're6uoro Kypca [naHlrpylorcrr Jrerolrrr4 npurna]neHHbrx crerrua

crrrryra crer(rpocKonaz pAH (r. Mocrna).

5. OIIEHOIIHbIE CPEACTB A III'ITEKYUIEfO KOHTPOJIJ'I YCI]tEts
IIPOME}ITYTOTIHOTZ.ITTNCTAUI4I{fIOI{TO| AMOCB(:)EHVT;TNPI
HbI I4 YqEE H O -MBT OAI4 tIE CK O E OEE CfIEIIEI{I4E CAh{O CT IC,IT ]

PAEOTbI CTYNEHTOB
5.1 . If onpocr'I Arq 3arrera c ouennofi

1. I(naccrzcfzr<ar\vtr orrrr4qecKrzx cpeA, Marepuanbr v r43foroBJrenue. Xpo
nep cpr fl., o urzqe cr<z:e rr orep v. c o orH o [reHrz e Itp auep c a- Itp o ur,rra.

2. Herunefinsre erfcpercrbr B olrr4qecKrrx cpeAax. Mnrpocrcomrqecrcue Bbr
nunerznrrx BoclpuzMr{unoorefi. flparrzuecrufi pacver uenauefiHr,rx Boc
c'reit.

3. oc'oeHoe ypaBHeHrre pacnpocrp a*'"Lrfl. r{ucrenuue Meroribr a*urusa
yp aBHeHLrfl llJpe4uHrep a"

MeroA o 6p aruo it 3 al.a-nr4 p ae a e sHufl. lup e4r.rHrep o B crs4 e c o Jrr{To H6r.
Bruryrc4eunoe rolt6uHarlr4oFrHoe pacce-sHr.ie (BItp), feHepaqur coJrr4,roHoB
KoI{HbIe Bl(P-ycrinltreJlIr. I}rruylc4erlroe rou6uFraur4oHHoe aaMopacceflHkl
r(yHAHbre coJlr.rToHbr.

6. onrrz.{ecxue rruHLlLr cB-s3r4. RZ- $opruar rcoAr4poBaHr4rr cufHaJroB.
paO[p eAeJr€uuoe y cr4nenkre B Irzrar4trx cB-s3rz, lllyrrarr B orror(op H6rx
HeiiHr,rfi orBerBI{TeJrb.

7. Terusue coJrr{ToHr,r. Bsauuo4eficrBI4e reMHsrx coJrrrrol{oB, flepe4a.ra on
Qopvaqaz c noN{otrlbro reMnbrx conuror{oB.

4.

5.

Coc

y'cl4lrri



8. Clncretru c Mynr,Tr4rrneKcrdpoBaHr4eM rr

noBe coJrr4ToHoB c yrrpaBJr{etrofi 4ucn
"Ha oAHoM ql4lle".

9. C)nruqecrue cxeMbr 4nn $opnrzpoBaHr4
crpaHclBeHual {opua neluuefiuoro
rrp o crp aHcrB eHHo - Bp eueuno ft nr4Haur4

10. FlerceppoBcr{rze olrr.rqecKr4e cpeAa r{ H
g.rIeMeHTbI c Hacbrrlarotqeficx HeJIr{He

6vm,noctl.
1 1. VcroftqrrBocrrz corrzroHHrx penreHafi.

J(przrepzfi B axr.moea-I{oloronon a. Acu
1 2, CronrcuoBeur4.{ corr{ToHoB. MHoroconu

OOJII,ITOHbI,

1 3 . /{uccunarrrBrrr,re orrrr.rqecKrre coJrr4:roH

nstit alr'attug. r{rzcneHurrfi analus cner<

IIbIX COJIT4TOHOB B BO.TIOKOHHbIX JIa3epax.
14. Bzxpenrre olrr4rrecKr4e nyqxrz. Hacrrq

ro 3axBara. feHepaqzx ycroftuznbrx or
q/pax,

15. N4oau Jlarrepa-fayca. MeroAbr ynpaB
IlpoercrzpoBaHI4e Bbrcor(oeMK Lrx rrr4HLr

a'foMHo-onTrzrrecKr.IX nOSUyUIenzfi .

16. Onrraqe ar(ve nynv, CroiltHose Hurr rra3e
17. Ourv.recxze cpeAEr c l-r.rraHTcxlrMr.r

Arrc[epcvo]rtlEx Lr AVCCVfrarrrBHbrx x
BaHHbIe orlTarlecKlze MarpI4tIbI.,,Me4le

1 8. Mrzxpo crpyKTypr.rpoB aHHbre olrr4qecKrz
npetueuHr,re 3oHbI. @oroHuue Kpr.icran
MHOf OCepArIeBr.{HHbre BoJroI(oHHbre MaTp

19. <llpanue> u <Ileebre)) orrrr{qecKrre ope
Meralrarepuanbr. PeureHrae npo6lenmr
Tp oM af III4TIILIX CI4 f IJaJIOB.

20. Flenr.rnefi urre n:auvo4eft crBrr{ oAr.rHorrH

Bbrx orrrrrsecKrzx cocrorrHaft . O6pa6orx
I{ECKI,IX CXEMAX.

27 . ManunyJn4poBaHrre A{r4r(po- u nanoo6:re
Cnoco6 onrrzrrecKolo rpaHcrropra Mu Kpo

22, f as osarr o Jrr-reHHbre rr o Jrbre orrrr,t Lrccrer e B

Iroe. llpunrlr4rrbr y 2eplKata; tr xonoAHr,rx
orrTr{qecKr4x cTpyr(Typ B ra3 03 arroJrHeHHr,

PeitruHr-rconrpo.rr, J\! 1

Eule
1 . I{naccrz cf uKar\krLr orrrr4r{eo(ux cpeA.



2. He tu:c'eitHrlfi ors erBr.rreJrr,.

1, XponnaruqecKarr rvcrrepcnfl .
2. lllpe4nurepoBcKrze coJrrzroHbr.

1. Onrn.lecKr.re [oreprr.
2" RZ- cf oprraa:r r(oArrpoBaFrr4r cr4rHaJroB.

lBuner J\!4
1 . Coorsoruenue Kpanaepca-I(pouura.

2, r{v cneusbre MeroAr, r aHurkg a nenunefi u o f o yp aB r-r eHzx LUp e4rzurep a,

lizner J\i:5
1. Henznefiuue eS$errbr B orrrrrsecKrrx cpelax.
2. Cucretu,t c MynbralnercrzpoBaurzeM fro AJrrzHaM BoJrH.

Periruur-qourponr Nb 2

Iiu.rrer Ns1"
1' onru'tecKl4e cxeMbl 4n-a @opttnpoBaHr{-{ cBerJrbIX npocrpaHcrBeHHr)rx coJlrzroto
2. Y.rer a.ToMHo - olrr4 r{e cKI4x e osMytueHlzfi ,

1 . Herceppon cKrr e olrr4qecrflze
2. Molr,l Jlarrepa-fayca.

Eune:r Nb3.
1 " onru'recr(ue oJreMeHTbI c Hac'Iuarcrqefi cll HelraHefiHocrbro.
2. Mero4rr ylpaBJreHr4r MoMer{ToM r4Mrrynbca BrrxpeBbrx [yrrKoB.

Buner J$4.
1 . flep exo4Hbre HeJrrzHefi uo crz u 6uq a6ul6Ho crb.
2. Bzxpenue olrrt4r{ccKr.Ie ilyqlfl4.

Euner Nb5.
1 .Vcrofi 'rvB o errr coJrr.rroHn brx pern euufi .

2' fenepaquxyctoftuuBblx otlTlzqecKlrx nuxpefi B rroJrynpoBoAHrzr(oBbrx crprc/Tpax.

PeftTurlr-rconrponl' J\} 3

Era:rer N1.
1 . O nrnqe cKr,r e cp elbr c HaB eAeHHrrIMrr IleJrI.{H etiHo cr.sMz.
2. f as onano JIHeHHLIe rIoJIbIe onrl4rtecKrle BoJroKHa.

Ezner J\b2.
l.Mo4ynnqtrtr Helrzrnefiuo-4vrcnepsrroHHbrx Lr AprccLrnarr.rBHbrx xapaKTeprzcrr{r( B
cpeAax.

2. Aronrnr,rfi anzafiu.

Euner J\ir3.
1 . lonaponaHHbre orrrrzr{ecKrre Marprzqbr.
2, MauunyrrrrpoB alrue Mr4r(po - u nauo o 6rer.,aMa B orrrv secKux ,rvqril(.

Br,rner J$4.
1. Murpocrp)'r(TyprzpoBaHHbre orrrr4qecKrze gpeA'r r4 orrrr.rsecKrze pe,,.e.uo.r.
2. Cno co6 orrrnqecKoro rpaHc[opra Mr{r(po o dr erroe 

"

Enner N2.

Ezler N3

Ezner J\s2.

apena u uenznefiHocrr4 Br,rclrux [op_sAKoB,

HAH EtLIX



1. onru-{ecKlae coil.{ToHbI: fiyH4arr,rerJTaJrEurre coJrrrroHbr rr coJrr{ToHbr nbrc
2. BsauMoAeftcrBr.re olrrzr{ecrs4x coJrr4ToHoB.

3 ' Clcarue oIrrI'IqecKI4x IzMlrynbcoB: BoJroKoHFro-perrerr{arbre r(oMrrpe()copbr
4. C>Itarae orlTlzqecls,x I4MrIyJIbcoB: noMrrpeccopbl Ha MHOfocoJrIrroHFIoM cj
5' llapanaerprzsecKoe ssauMo.qeficrBrre rlelrrocexyHAgbrx rrMnynbcoB: rese

rapMoHr,rKrr (fBf).
6. llapanerpzqecKoe ycrznenue Kopornr4x r4llnynbcoB.
7 ' feHepaqzx cyMMapHbIX I4 pa3HocrFlbrx qacror. llapar,aerpr4qocre4e cofiz1o
8. Mero.q o6parnoft 3a1aLrv pacceflHzT.flnpn perreHr,ru I-lylil.
9. BoloxonsueJra3eDbr.

6. ytIE E If O -ME T OAI{IIE CIt OE lI tr{Hrlr O PMAIIIIO I{Ho E O EE CfIErtIll
UI,IIIJII4FII,I

nln
HasBanue rz BbrxoAHbre AaHHbrc

(anrop, BuA LB Aatur, rz3Aare Jrb crB o, tT3A ar{I4r,
r(oJrr{qecrBo c.rpauuq)

Hr;utz.rfie e cr
6rz6mlorer

3
1 2

Ocnosnarr ilrl,feDaTVDa

1

r{zcnenur,re MeroAbr f3ner<rpontrutfilecypq / FL
C. Ea.xnanon, FI. lI. Xa4xon, I-. M. I(o6enrxon. -
8-e Ias4. (sr.). - M.: Bi,IHOM, 2015. - (Knaccu-

IgenLrft yHnBepcnrercxuil y.re6sux).

Itttpl ryunrul r {ent!i_!pry.
ISBN97 8 5 9 9 6'326167,htm

2

Eoplacon A,8., I(zcelee B.B, t<"a."oa"ono.p*r"r"
a4afHrdrHbre coJrrrroHbr l3lexrpoHHrrii pecypc] _

M.: .DI,I3MATJII4T,2014. - ISBN 978-5-9t221_
ls90-2.

hltpluulv$udetrlll-hriry
IS BN97 8 5 9 221 1 5 9 02.htm

@,ely-
ISBN9785922115711 htrn

.)
J

{ucpparcquor-rnarr o[]tr4Ka u ttutro,poro"rrr,a
f3ner<rponur.Ifi pecypc] / Eesyc E.A., Erucon
{.A., ,I{ocnorroBr4q ILJI,, Itonalen A.A,, Itornnp
B,8., Hanzi,,los A.f., llopcfupren A.II., Cxuni_
Hoe P',B., CofiQep B.A., Cracleen C.C,, Xonuua
C.H, - M.: OI43MATIIZT, 2014. -
rsBN 97 8-5 -9221 -r 57 | _1.

o IIo.IIHI4Te.[r,Frn

1

ZnreparcruBHbre cvcleMr,r Scilab, Mattab!
Mathcad f3nerrponHrrft pecypc]: y.re6noe no-
co6ne / I4.E.lllerquncran. - I{a:aHs: W:tnarelr'_
creo l(H [4TY ,2014, -
rsBN 97 8-s -7 882-17 r 5 _4.

http ;//www. stugentlib_r a1y.
ISBN97 8 5'7 88217 154.hhr

http : //www. s tur;lgtflibt a$!t
ISBN97859221 1 1 980. html

http ://www. stu<1entli br ary;
ISBN97 8 5 9 221 1 5 865 jimt

2

Mareuarurrecl(rze Borrpocbl qvcJreHrrofo pene-
Hrrfl. rzuep6omaqecro4 x crzcreM yDanneHuit

fSnenrpoHnrrfi pecypc] / Itynuxoncxzfi A.f.,
lloropelon Il.B., Cerrreuos A.IO. - M,: OI43-
N441,III4T, 2012. - ISBN 918_5_9221_1198_0.
Mero21r,r a:r.anLrca rl cr.rFrre3a t orap"ut*r,* a"e-
rglbrl_lgIg4l9neKrp oHHr,rfi pecyp cl / B ono cr_

opfTllr(oB"

T4,

BJopoHL\r4fl

bI.

ruw. stu rJentlibrarv"r'



J HrrKoB B.f - M.: OI43MATJII4T,20|4. -
ISBN 97 8-5 -922r- 1 5 86_5.
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MATEPI,IAJIbHO-TEXHI4TIECKOEOEECIIEqEHI4EAKICqVITIJII,IH]

IEPIZAJIbHO-TEXHI{IIOCKOE O6ECUEqEItrIE A4CIIIIIIJII{IIbI BKJIIOqAET:

' ay4r4T0pr4rr Alrtr [poBeAeHI4g JreKur{gHHbD(, IrpaKTl{rrecr(4x u ta6oparop
auleHHbre coBpeMeHHErMr.r [epcoHturbHbrMrd KoMnbrorepauu, o6re4un€Hgrruz
II'IcJII'ITeJrbIryIo cerb r4 yKoM[JreKToBaHHbrMI4 ueo6xoAtzubrM cr4creM11brM f,
crreqeHr{eM (5 1 1 -3, 100-3,1226-3, 1 06-3);

' KoMrlbrorepbr co c[equaJII43I4pOBaHHbIM nporpaMMHbM OSecue.reHraerra (ua
Lab);

o Ka0eAparrbHbre MyrrbraMeAufinue cpoAcrBa (aya. 430_: ,420-3);o 9Jr9KTpoHHbre 3arrrrclr nexquft.
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flporparrrua cocraBJreHa B coorBercrBr4r. c rpe6onan nflMvrofoc BO uo Harrpa
TOBKI,I 

HA.f, TEXHUI(A

s C,M.

Pa6ouyro rporpaMMy cocraBr.rJr

Peqeu:eur

(npe4crauurenr pa6orolarens)

flporparvrrraa paccMorp ena vr o4o6pena Ha 3ace1aHLrrr

flporoxon J,{b // or orra

3ane4yroqzft rcafte4pofi

Pa6oqas rporpaMMa paccMoTpeHa

llp e4ce4 ar:eJrb r(oMr{ccrzr4

JIITC T fIE P EYTB E P}ITAE HI4fl
PAE OqEIZ IIP O IPAMMbI AII CUUUII4HbI

Pa6o-{afl rrporpaMMa o4o6peua ua .re6urrft roa
flpororor 3ace1a1Lrfl.xa$e4prr Nn _1 or, &O,o&. /1.
3ane4yloquft Ka$egpofi

Pa6o.ras rporpaMMa o4o6peua nu 9a ft |of0 yue6nr,rfi ro4

3ane4yroqufi xafre4pofi

Pa6o.{as [porpaMMa o4o6peua ua y.re6Hufi ro4
flpororor 3acenanzrfl. r<a$e4prr J\! or

-/%e/

rca{re4prr Ctv

(OLIO, noanracs)

n o4o6peua Ha 3aceAaHzv yue6no-MeroArl

MHarrpaBIreHI{rI

3ane4yrorquft xaSe4pofi



3ae.

JII4 CT PEII4C TPAIII4I4 I43MEHEHI4I,I
e pa6ovyro nporpaMMy AprcuptrrJrHHbt

tr4ume epupo 6aHHo e nxexHoJtozuu u onmuKa Jto Katrus o B aHH btx ctnpyKmyp
o6pasoaarelssofr fipofpaMr\dbr HanpaBJreHHr rroAroroBt(h

28.03.0 I HauomexHonozuu u tutuKponpoUeccopHan mexHut(e

Honrep
I,I3MEHEHTi'

Bneceutr u3MeHeHHr e uacrzlpa:4elrr
pa6oveft rporpaMMbt

tr4cnoluurelu
ot40

O0HoeaH
(Honrep n Aarar

3aceAaHHr X:a(

IE

IOTOKOJ

eaosr)
B PasAer 3 <KonarereHunn
o6y.raroulerocl, $opnrrzpyenrrre B

pe3ynbTaTe ocBoeHr4s Ar4our4rrJrtrHbt)

4o6auentr:
- ru{-l Cnoco6nocrr npoBoAr4rb

Quszro- uareMaraqecKoe
MOAeJrr.rpoBaHHe HCCneAyeMbrx
[poqeccoB HaHorexHoJ]olvu t4 o6reKroe
HaHo- H Mr.tr(pocucrevuofi TexHHKr,i c
LI CIIOJIb3OBAHI,IEM COBPEMEHHbIX

KoMnblorepnrtx rexHolorufi .

- lIIt-3 loroeFrocrb aHarra3rrpoBarb
H CucTeMaTH3r,rpoBaTb pe3yJrbTaTbr
uccJleAoBaHufr , npe4craBJrrrrb Marept4zurbr
B BHAe HayqHbrx orqeroB, ny6turcaqni.t,
npeseHrauufr.
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raQ.OalIM
Celosa 14.E,
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