
Muuucrepcreo o6paronaurrfl rr Haynrr poccr,rfi crcoft (peAep{uuu
@e4epa*uoe rocyAaparBenuoe 6rogrrer:noe o6pa:onarerrunroa y,lup.*Aer"a

BbrcuteronpoSeccrzora-nuroroo6pa:onaHur 
I

<B.naguunpcxuii rocyAapcrseunrrfi yurlBepcrrr.rer'l
(l-TO,rIeroBbrx))uMeur{ A.nerccan4pa lpuropreru.ra lt HnKo.[aq

PAFOqA.'I UPOTPAMMA AI4CUTIIIJII4HbI

Hanpan.treuue rroAroroBKr{
Ka))

Ilporpn.nr [oAroroBKr.r
Vponeur Br,rcruero o6pasorauun
(Dopiua odyveHua o.{Hax

TpyAoemnocrr
(sav. eg./ vac)

B:ra4zullp, 20 l5



cTpyKTyp) .sBJIreTct o3Har{oMJreHHe c I{oBbrMrz [prrHuI{rraMLI HeIr4HeftH fo ynpaBne-
HI-ir QOpMrrpoBaHrzeM n pacllpocTpaHeHrzeM cBeTor4H,qyqupoBar{Hbrx o6pasoBaHnfi B
lepcrreKTr.rBHblx OIITr,rqeCKr.ix cpe,4ax, a Ta(rre c coBpeMeHHbIMri Te)moJrO cosAaFlr4rr
ycrpoftcrn 4m e$Qerrunuoit o6pa6orrrz rausopuaquu, onrrrqecKoro
Mr4 KpO rr HaHocrpyr(Typ.

3aAaqu Aucqun.nr.rnrr :

o u3yqeHrre ocnon paspa6orr.n v co31alufr nrrcorocta6ulr,srx.
BaHHLrx B e,qrrnoM Mo.qyJre (on-chip optical technology) ncrovnr.inon
orrrriqecKrix cocrorHl4ii;

. u3)n{errr4e cnoco6on reHepaqrrr4 r.r gr(crreplrMsHTa,rlsoro Ha6lro
pelrc4MoB paclpo9TparreHrzr orrTrzqecKoro rroJrr;

. ocBoeHr4s aJIfopIlTMoB rrHcJreHHoro MoAeJrIipoBaHIl, cJro)I(HbIK
clzcTeM, peanI43OBaHHbIX Ha OCEOBe nepcIIeKTrIBHLIX OnTIlqecKIzx

1. UEII,I OCBOEHI{,I AI{CUI4IrjTI4HbI
I{err'ro ocooeuri{ Ar'rcqurlJrr4Hbl <znrerpnporauHLre rexnoJrorun u ol'Trrr(a

lacru o6qeft $uzuxu, onrrlKr.r, zurlopnaarzr<2.
3uanur, [oryrreuubre D paMKax u3yqeurrr lanuofi .qucr{znnanrr, r,aory"r 6urr
I,I3)'rreHnri ApyrDX cnellr4aJr6u6rx Arzgr1rirrJrrru no npo$rznro rroAroroBnr4,

3. KOMIIETEHTIIII4 OE}4{AIOIIIEIOC.f,. OOP

BAHIIbIX

rpaHcrropra

peanu3o-

coJlltToHI{bIX

o-onTuq9cK14X

eHenbr npu

B I'E3YJIb.

pe-

TATE OCBOEHI,I'IAI4CIIUI,TII4HI;I 
I

crnyrorqufi Sz:rar<o-uareua:nzvecr<ui1 annapar. 
i

B pesy*rare ocBoeHr4s ,qlicqunJrl4Hbr qacrr.Iq'o drop^nzpyorcr ana4yoolr" joorrrereHrrlrr4:
o OIIK-2; cnoco6socrrro Br,rrBJrrrb ecrecrBeHr.roHayrrHyro sy IHOcrb,r[$6or*, uoan"_

Karoqr4x r xo4e npo$eccraouamuoil AerreJrBHocrr.r, [paBJrer(arB 4nr r.ix pe{rQuu.s coorBer-

b pe3yr6Tare ocBoeHu.tr ArzcqrrnJlaubr o6yvarorquftca AeMoucrprrpyer
symrarrr o6pa:oBaHr4s:

pAyloqI4e

3HATI, YMETb BJI \AErb
ecT9cTBeHHOHarrHlTo

cyrquogrr npo6leu, nosurz.

r(arc qrrx n xo4e npo$eccuo-
HanbHofi AerrenbHocrri, flpl,r-
BJIeKaTE IJI' I4X pe[IeHlzt co-
o:rnercrnyrorqufi Susnr<o-
MareMarrzqecrorft aunapar.
(onK-2).

BbTqDJ'I'ITb ECTCCTBCH-

rroHayrrHylo cy lliocrL npo-
6lel,t, norHuraroulrx B xoAs
npo{leccaona:ruoft .4elrelr.
HOCTh, np[Bnel(aTrr AJIr I_tX

perrreHr,rf, cooTBeTcTBytoulr4I

tpnsraro -lrateuaru.recrcufi

annapaT,

(onK-2)

crIocoOH

B.]IEKATI, AJIfl I'X

MATEMATAITECKI4i

(onK-2).

,IBIIflTL ECTCCTBC

cyrunocrr npo6
KAIOUII{X E XOAC

HarEHoit !,errer

io0rrro Bbr-

gironayunyro
JIPM, BO3III,I.

ripo$eccuo-

P4ocrl4, npr4-

lrgrueunx co-
rpusrzr<o-

i annapar.



4. CTpyI(TypA r{ coAEpxAHI4E AI4CIIIIIIJII4}rbI

O6r{as rpy,qoeMr(ocrb Ar.rcqt4 rrJrr4nu cocranrrser 4 3arrerHbrx eAuHl.iu, l qaca,

J\A

n/n

Pa:gen

(rerr.ra)

AT'I CqlIruIlIHbI

5

Q

6

6
E

Buru yqeoHoii pa6or6r, Broroqat
oaMoororr€n6Byrc pa6ory ory.

AEHTOB
n rpyaoeMftoorb (B .racax)

O6aeM y,te6-
Hot pa6our,

0 ltprMeHel{fioM
kr{epaK|'rBH6tX

MeTO,IOB

(B $aax I Yo)

qopN46r reKyqero roD-qroJ.lt
ypr9BaaMoctu (n o eaen st I

centecnpa)
i@opMa npo rexrroqHoii

d$e$nL\vu (na ce ecnpa )I o.

E

F

iA
F

tr

€
€'

6

E

Q
O F

1 O6r4ue npunqlulr orrn-
callLrs cBeTor4H/4yrlr4po-
na:rurx o6pa.soBauuil B

onTl4rrecKrix cpeAax.

8 B 2 ItP ){b1 20 8/s0
eftrHnr-rcourpo,rt N'o 1

a{lrrra Jra6oparop.
r1x pa6or

2 Cucreulr reHeparlulr 14

yrrpaBJreHr,rr JToKaJIA3O-

BAHHI,IMI{ ONTI4qECI{IIMIZ

cTpyKTypaMrr

8 10 4

3

6 KP Ns2 34 10/50
F

3
q

efi rrzur-roHrpol r, Jr&2

arllr4Ta Jra6opaTop-
uy pa6or

3 Cucreurr rz ycrpoftcrBa c
IIOJIHOCTbIO ONTIZqECKIZM

yrrp aBJrer{rreM Ha o9HoBe
lepcIreKTrzBHEIX OrITr4qe-
cKrzx MaTepr.I aJroB

8
o\
\0 9 6 r{P }l!3 36 9150 J

rfrrunr-xoHrpolt JYe3

u{lfia la6oparop.
,r[ pa6or

Bcero
d 9 27 9 18 90 36/5A 3a.{0r c oqer{xoit

TEOPETAqECKfifiI(YPC 
i

Cenrecrp S i

Pa:4e.n 1. o6rque upuuqurr'r ouucaHr{fl cBeror{lrayur{poBaHHr,rx odparonaliu4fi B orrrrrqe-
c*rx cpeAax. 

I

I .1 ' Itnaccu6uxaquu onrrzqecKr.rx gpel, XpoMarn.recKa, Iv cnepcr4r. On:rutepxae ,rorepz,
coo'::sorneuze Kpanepca-I{poufira. Herr.HefiH.re e$senrsr u orrtru"ror* .p*fu*. npnor"u.-
cKr.rf pac.{er Heruuefturx nocnprzzM.rr4socreft, 

i1'2' ocuonnoe ypaBHeHrre pacnpocrpa'errus, MeroA o6par'orr 3aAarru pacc4qrras. gacre'-
Hbre MeroArJ arraJrusa nerrauefiuoro ypannerrzx lllpe,qrzHrepa. L[pe4nurep'ncx"i qon"ronur,
1 3' onrrz'{ecnue Jrr{Erz}r cBr3rz. RZ- $opuar ,,o4rp"ur""" *.o*o". uo.p{4orooeHno" ,
pacnpe.4erdH'oe ycr4JreHr4e B Jrr.rHrrrx cnxsr.r. lllyltlr BoJroKoHHbrx ycunrare:rei,il He:rusefnr,rii
nirrrA.rDrrraFr C',^-^.,.. IorBerBr,rreJrL. Cuc:rewt c MyrrbrrzlJreKcr4poBanneM no .Urn4HaM BoJIH.

reuepaqun' I{ y',paBJrennfl r'roKaJrn3oBaHHur*" orr.a"vulrquMu crpyr(_
I

i

- - --- r. ^--- ,---, - i

Pasge.n 2, Cucreur,r
TypaMr.r

2,1. Onr'IrqecKae cxeMbr 4nr rpoprr,ruponanu.f, cBerJrLIX npocrpaHcrBeHH6rxryvyLvLyLpvt:anyt>r utlcLJlblx rlpocTpaHcTBeHnrx colulrduon. Hexep_
poBcKHe onrnsecK!{e cpeAa ta HelruefiHocru Bbrcrlr4x nopaaKoB. On.l4uecxfe JreMeHT6l c
Hacbrrqarcqerzcr Heruseilsocrlro. repexolHrre se:runefiuocra rz 6ucra6ur6H'c.fb.



2.2, Yctoft,aunocrr{ coJrrrrorrHErx peureuuil, Jlnnefinufi aualug. Merol v
Itpurepufi Baxurosa-I(orononona. Acuunroraqec*aft a'aras. crorn'o
Mnorocolurousrre esaralro4efi crnrza. Epr.rseprr u cBr3aHHbIg coJll{ToHbr.
2,3. luccnnaruBHrre orrrr4qecKr4e coJrr4ToHbt. Vpanueurze fuu:6ypra,Jlauaay
aua,rzs. rlnclennrrft anarns crleKTparrlHbrMrz MeroAaMrz. feuepaqul Arlccurli

eKTIZpOBaHIZS BLICOKOeMIgzx rulllnft csssz Ha ocuoBe ofiTrzqecKax
onrzqecrc4x BogMyIIIeHriU.

HOB B .BOJIOI(OHHbIX JIA3EPAX,

2,4. Bzxpenrre onr qecxrre nyu<a. Hacrnqarorquftcl noruorrzrelr, .l.exuolo

3axBara, feuepaqul ycrofiqznrx orrTr4lrecKr.ix Br4xpeii n no,rynponoAHr4r{onb.rx
2.5. Mo.qH llarrepa-fayca. Me:ro4rr ylpaBreHr.r.s MoMeHToM aMnyJrbca BrrxpeB ny.rnon. llpo-

Eapuaquouuufi
COJII4TO-

onTI4qecKOtO

iVqer arortno'

BAHI4E

o[TI4qeCKOfO

pe)r(r4Me)

Paoge.u 3. Cucreur,r n ycrpoficrra c rroJrrrocrr,rc olrr.rrtecr(aM ynparfleuF{eM Ha ocnoBe
nepcfle*TrrBH.rx onrrrrrec*ux MareprraJroB, 

i
3 ' 1 ' onurqecrze cpe'qbr c HaBeAeHHLrMr, ne,nu'efisocurran. Mogyrrrqla4 ueruseriso-
Ar{cnepcrioHHbrx u r\nccr4fiarmBldbrx xapaKTgpr49Trzr( B pe3oHaHCH6rX CpeAax. Aoi4poBaHHbre o[-
TrzqecKne Marpr.iqrr. "MeAlenlmrft,, cser. 

i3'2. Murpocrpyr<ryp'poBaH'bre onrriqecKrre cpeAbr a onrr.rrrecKlre pe'reirlu. ooroulrue:
I(PI4CTaIJILI. HETrAHEftrrrrE MIIO|OCEP,UIEBV HIIbIg BOJIOKOHHLIS MATPI,III6I, <JTIPAIbTP> Ir <JIENITE>
onrl'qecKl,e cpe,4lr. orpzqarenl'"'ft nor<asareJlr, npeJroMJrerrur. Meranaarepuajrqr, 3rpaurzpon-
r(a SJIeKTpOMaTHI,ITHbIX Cl4fIfa,'IoB.

3.3. lagolranorureuubre rro,Lble onrl4rrecKue BoJror(Ha. Texuoloruu 3arDy3Ku XOJIOAFIbIX ATO.
lron, flprzuqunrr y,qep)r(aurzs

Mrirpo- u nanoo6rerravu n
TpaHcrlopra Mr4rpoo6aerron.

xoJroAHbrx aToMoB B BOJTHOBO.{HL]X CI{CTeMax,
orrrr.rqecrtrx ny.rrax. AtouHrfi AusafiH. Cn

Ilparrr.r.recnlre 3aHrITr{fl .

Mo,uelnponaurze ypanueHux JTarparD(a B Mexarluqecrux crzcreuax (2 q

Mo,qerupoeauue ypaBHeHr.Is ABl-tlr(eHar u 3Hepruu n pelarunucrcnoit

Tena 1.

Te*ra2.

TeNra 3, Pacqer nepeAaroqefi nomrono4nofi tuuuu (2u.).

Telra 4. Mo4enupoBanr4e ypaBneur.rr Illpearaurepa (3v.).

Jla6oparopnrrfi npar$nrqyM.

JI.P.Ir!1.

JI.P.J\!2.

JI.P.}l!3,

(2'i).
JLP.Ng4, <MoAennponanue pagnpocrpauer4, orrrr,rqecrux r.rMrryJrbcoB B
serulreftsofi cpeAe)) (4 .{).

I.P.NsS. <Mo4e:ruponauue o6pa.sonauzl y.qapuofi rolun oru6aroq eft> (2 ,a).

LP.Ns6. <Mo4errzponanue o6ny3l3guur onrl{qecKrix cogu.roron> (6 .r).
4. OEPA3OBATEJIT,H},IE TEXHOJIO|III4



4,1, Arcurnnr,re x rruTepar$r.rBrrr,re {roptrr,r o6y.renun,
C uenrro $opvzponaluu rr pa3Bu"tkrfr npo$eccnonaarHrx HaBbrnoB

HoM nporlecce ucloJrb3yrorcrr aror.rBuble r.i l{rrrepar(Tl4BHhte Soprrart upone
rleraurrr4 c BHeayAriropHoft pa6orofi: KorJTpoJrbnbre ay.qr{Topnbre pa6orbr,
MarlHr4e pa6orbr, llpe4ycl.rorpeHr,r Macrep-rfi accbr (genoHorpaqrzl ua

Hrzclengrre Merolbr

euron n yre6-
3aHrrrr4fr B co-

IIo-

3AHflTIlflX

TeopeTn-

OCTI{,
CqI4IIJTT4-

ol4

uenugeriuoro

BI{P. Boro-
(Deirtroce-

OTOIIEI-IHOE A

npr4HqrznoB pa6omr co cpe4oft pa:pa6orrri EporpaMMHoro o6ecneqeurz.f, , ocref pa3pa.-
6orna a',rropuruoB MareMarr4qecKofo MoAeJrlrpoBaHr4r cJro)r(Hbrx orrrarlec*rx oreu).

4,2, Canrocronrelr,nan pa6ora cryAeHToB,
Carr.rocrosrelluat (nHeay4raropuar) pa6ora cryAeHToB BKJrroqaer

qecKoro MarepuaJra rrpu loAroroBre K BrrloJrHeHrrro vnAunulya-nlnoft ,q pa6orlr u
la6oparopttrx pa6or. Ocnona caMocro.{TerlHoft pa6olrr _ rcyqeHrre Jrrz,lte

AoBaHr{r,rM rrcroqrrrzKaM ri r(oucneKry rexqafi, peueur4e BLrAaHHrrx [l]en.o
no per(oMeH-

3aAalr, rroAroroBKa rr orqer rro la6oparopum.r pa6oralr.
4.3, My,urlrue4ufinue rexuo;ronru o6yqenun,

npal(Tr{r(I4

Her<oroprre r43 Jrerolrzo'Hbrx, 
''par.'riqecKlzx 

ra la6oparopnlrx za."snuit rjppoo4oran u u"_
Ae npe3eHrar{nfi n uy$ruue4ziinofi ay4uropulr (nanprarr,rep, ayI., 430-3, qzo-$ c HcrroJrb3oBa-
HrzeM r{oMnbrorepuoro npoeroopa. Cry4enralr npeAocTaBJrrerc, r(oMlbrorell r{ypc reKrluii.ta"'""':;.0::::_l::Tl::1" 

'ign01163yrorcr 
Alrl ocloprrreuur na6oparopr*x p16or.

4,4. Jletgrytu rrpr{urnrxeHHr,rx cnequaJrncroB,
I
I

B paurax yue6rloro Kypca finaHnpForcrr Jrer(qprv
crr.iryra crrerTpocKonr{[ PAH (r. Mocr<na).

I

npl4fJrarrrenubrx cneq{a;tucron zg trIH-
I

I

i

!

{ ordEHoqHbIE CPEACTBA AJIq TEKyrqEfo KOHTPO,TTI yC[I
IIPOMEXYTOTIHOfi ATTECTAIII4II IIO I,ITO|AM OCBOEI].I4,I
HbI I4 yqEFHO-MtrTOAI4IIECKOE OEECIIE:qEHI4E CAMOCTO
PAEOTI,I CTY.IIEHTOB
5,1 ,Bonpocr,r als :aqera c ouerlrcofi

1. I{lacclrrpurcaquu onrlzrrecKux cpe4. MarepuaJrrr Iz r.rsroroBJreHrrg.
nepclur, OnrnuecKue rlorepr,r. Coorrourenue I{pauepca_Kponura.

2. Henrznejlnrre erp$ertr B orrrrzqecKr4x cpe,qax. M Kpocltonr{qesttue
lunefigrrx Bocnpur4MqrzBocreft. llpar<ruvecrrzft pacver HerIzHeaHLrx
creft,

3. OcuoeHoe ypaBHerue paorposrpaueHrzr.
ypaBHeHnr Illpe4uurepa.

4. MeroA o6pa:ruoft sa4a'ru pacce Hr4fl , Illpe4aHreponcrcr4e coJrrzroHr,r,
5. Buuync4euHoe rcon6uuaqaonHoe paccerHr.le (BI{p). ferrepau fifl corruro

KoHHbre Bl(P-ycltnzremr. Brmync4eunoe rov6r{lrarlaonuoe cana
r(yHAHEre COJI\4TOHEr,

6. Onru'{ecKue Jrr.{Hr4}r cBr3u, RZ- $oplrar KoAr{ppBaHr4{ cr4rHaJroB,

7.

pacnpe'4ereHHoe yg}rJreHr,re B rr.rHr4sx cnrsu, T]iyuu BoJroKoHHbrx ycurlrarenefi. I-Ie:ru-
r:efiurtii orBerBnreJrb. 

i
I

Teirasrre coJrrrro'Er. B.afi^,roAeftcrsue reMHbrx ooJruro'oB. llepe4aua olrTzuecrcoft zn.-
cf opuaqurz c rroMorr{bro reMlrbrx coJrr4Tor{oB. 

i

i

:



B. Cucrer\tu I MyJrbTr4nJler(cupoBaHr4eM no AJII4HaM SOIH, lIDOeKrUno
HOBe COJTTTTOHOB c ynpanrrerraofi 4racnepcueft . co:rztossr,re
"ua oguolr uune".

9, Onrrz.{ecrrle cxeMbr,qJrff Sopuuponauun cBerrbrx nposrpancrBerrubrx
crpancrBeuna.s r[opivra nealruefiHoro ypaBHerux Illpe4rzHrepa. Cucr

cr4cTeM Ha OC-

no npHHrlriny

uon. llpo-
ynpaBJreHlrn

3JIEI(-

npocrpaucrBeHHo-BpeMeHnori Aunaltrrr<ofi onrr4qecttl.ix Jro prpyKryp.
10, Hereppoocrae ofiTliqecxue cpe1a u ue;rusefilrocrra Bbrctrrux rr Ourfigecxr4e

I l. vcroftqr aocrr.r coJrHToHHb]x pe'-reuuii. ,TuHeflsnfi asalu:. MeroA nla.n{r4 no:r,ryureuuR.
I(pzrepraitBaxurosa-Itoroxorona.Acrzvnloruqecnufiaualz:. 

I

12' crorr<Hoee'r4.r{ coJrHToHoB. Muorocorurosurre nsamao4errcr:"r". Ep"ajp6, l4 cBr3aHHEre
ooJIt4ToHLr. 

i

13. lzccunarun'r,re onrrqecKrre coJrr4ToHr,r. vpanneuze fiau:6ypra-rlau4by. BapaaqzoH-J pqnnsnnq r rHluypla_JtaH4ay. EaptlauuoH-
Hr,ril a'Mrz3, r{uclesnlrft aHaJr'3 crrer.'paJrr,H'Mrz MeroAaMu, feuepartrzl 4 

""^nurro-

15. Moau Jlarrepa-fayca. Mero,qn ynpaBJregrzs MoMeHToM r,rMrryJrlca un,{dauur" ryqKos.
flpoenrzporaHrae BBrcoKoeMI{ x nunuit cnssu Ha oc}roBe onrruaauni- n"xpefi. V.rer.
aTOMHO-OnTI4qecr<ux nO:rr.ryqenzft. 

I

16. Onra.{ecKfie nylrz, CrolrHoreHur Jra3eprrbrx rryI6. i

MHOf OCep,qlleBr.iHHl;re BoJroKoHHbre MaTprzrIbr.
19, <llpanue> u <Jlenrre> onrr.rqecKze cpegrr. Orptzqarenrslrft n IlpgJrOMneH14rL

Meralrarepr.ranlr. Pelreuue npo6.neulr 4u$parrlaonnoro npeAeJia.
TpoMarIrIzTI{ErX CH|HaJIOB.

20. Helrzseiinue ssaul4o,4eiicrnu.x oAI'trrolrFrr,x r[orouon.
BLIX olrrzqecKrix cocrorrnrzfi . O6pa6orna onru.{ocKoft
qECKI'X CXEMAX.

5.2. Bonpocr,r a.nrr pefirunr-rcoHrnoneii

21,.

22.

Pefi runx:rcourp o,rr, l$l 1

Bpenaenuoe ro
uu$opir,raqn.a r

qaHr4e

ManunynrponaHrze Mrrr(po- r.r sauoo6r'erraur.r B orrrr.rqecKlrx nyuna*. A.riryur"rfi Aa:aiin.
Cnoco6 onrr.i.lecKoro rpaHclopra uzxpoo6rer<ron. I

fasonanonueHubTe noJrLre orTTuqecKue BoJror(Ha. Texnororua 3arpy3rc, }.dnoo"u," uro-
*oe. flpauqrznrr y'4eprrarrr4.tr xoJroA'brx aroMoB B BorrHoBoAFrbrx c:[creN4ax, feuepaqal
olrrrqecKux crpyKTyp B ra3o3anoJrueHHbrx BoJroKHax. i

1 I{raccuclrznaqar4 onrr4rrecrs4x cpe4.

Eurer J\! 1.



2. Helanefi ntrft orBerBr4TeJrb.

1 . Xpouarrzuecx afi Ar4crrepcufr.,

2. Illpe4rznreponcKrre coJruroHbr,

Euner l\!3
1. Onruvecr<rze uorcpu.
2. RZ- Soprr.tar ro,{[poBarrrir czruaJroB.

6urer Ns4
1. Cootroureurze I{par,tepca-Itpouura.
2, llucnensrre neroAbr aHa!'rr{3a He:rr.ineftsoro ypanuenul ITIFe,{r4Hrepa.

Elrrer Ns5
1, HelrEneilnue s$$errrr n onrr4rrecK X cpeAax.
2. Ctzcteurr c uyJrbrnnreKcr4poBaHr4eM rro AJrr4rraM BoJrF.

I

I

Peftrulrr-rcoHrponr, l\! 2 
|

EurerNgl. i

1. onru'recrze cxeMbr .qJrr rfoprrraponanna cBerJrbrx npocrpa'crBe'H'x corlrroLrdn.
2, Vqer arorano-orrrr4qecxlzx Boguvtueuzft. ,

Ea:rer J.1b2.

l.Herepponcrue onrltrrecl(ne cp94a rz uemlnefiuocrr.r Brrrcrlrlrx rloprrKoB.
2. Mo4r,t Jlamep a-layca.

Euaer J,(!3.
1. Onrrz.{gcrlre gJreMenTrr c Hacrrrqa:orqefic:r uenugeftlrocttro.
2. Mero4rr ynpaurer{r{r MoMeHToM zMrryJrLca Br4xpeBbiX nyqroB.

Euner J,[:4.
1. llepexo4nne nelaneiinocrrz n 6acra6r.r.nruoc.rr.
2. Brzxpenrre onrrzgecKrze ryqrr4.

Euler l\!5.
l,Vcroft.runocru conurouutx peurenufi, 

i
I

2. leuepaqnx ycroftqunlx olrnrrecrr4x Brzxpefi n nonynpono,qurzKoBbrx cr.pK]"rphx..
!

Befirunr-rcourpolr j\! 3
Enner Np1.

1. OnruqecKlze cpeAbr c HaBsAeHHbrMI4 HerEHeEHocrrMI4.
2. fa:onanolueHnbre rrorLre olrurres(r4e BoJror(Ha,

6urer Ne2.
l.Moayffrlr's uerranefiuo-4r-rclepclzoHHLx u Arrccr4tarLrllbrx xapaKTeprtcrlll(
cpelax,
2. AT ounufi augaftn.

Eurer Ne3.
1.,,{onuponanulre orrrrrqecKlre Marpriubr,
2, ManunytupoBallr4 e MIZKpO- U Uasoo6rextaivrl4 B OrrTr4lrecrtr4x nyqKax,

Er.uer l\!4.
1. Mur<pocrpycrypapoBaHHbre onrr,rqecKtre cpe.qbr 14 orrrlzqecrrze perrrerrsz.
2. Cnoco6 ofiTr4r{ecxoro rpaucnopra Mr.rr(poo6teruon.

Eu:rer i\b2.

p93OHaHCHbrx



1. Onrlrqec(ue coJrr4Tonbl: rBya4aveuranrnbre coJrr4ToHr,t 14 coJrr4Torrrl
2, Bsazl,ro4efic.rnrze orrrrzqegxrzx corr.rroHoB.
3. Cxtar:ue orIT qecrl4x r4MnyJrbcoB: BoJroKoHHo_pe[erqar.bre r(o
4, Crrarue onrllqecrr4x rzMrryJrLcoB: I(oMrrpeccopbr Ha MuorocoJrriro
5, llapauer:puqecKog BarrMoAefi crsr4e clelmocercyn4urrx r4Mnyrbcoll:

rapuouu r<z (fBf).
6. llapanaerpuqecKoe ycrzrenrzeKoporrrzxrzMfiyrbcoB.
7. feuepaqna cyMMapnBrx rz pasr,rocruBrx qacror. llaparr,rerpuqecrrie
8. Meroa o6pa.ruofi sa4a-uz paccernrz, rrprr peueuuu HVIII.
9. Bo:roxonH sle ra3epbl.

6' YqEEHO-METOAI4qECKOE I4 UH@OPMAIII{OIII{OE OFECIIFI'I]EII VE NKIC.rIr4[",Tr4H6I i

noprAKoB.

q)I(aTr4IZ.

epaqrzr Bropor,i

Ha3Ballne 14 BbIXOAHI'I9 AaHHLIS
(antop, wi4 'rls4atvx, r. AarerborBo, r431altrl,

Ocuonnan ,rureparypa
rfticrenHue ueroalr l3nenrpGnuftlecypc] / H.
C. Eaxnanon, FL rI Xra4rcon, f. M. Ito6erlrios. _

B-e r4sr. (en.). - M.: EI4HOM, 2015. - (Ktaccn-
.recKHE yHr4BepczrercKlijt vqe6uar(

IS8N9785996326157

Eopucon A.8., Itt cener g.g, I(sa3toAHo;epnbre
MarurzrHrre coJrliroHbr [3:rexrpountdi pecypc] -
M.: Otr43MATJII4T,2014. - ISBN 978-5-9)t1-
1590-2.

ISBNg785922115

[uSparcquoHuaa onrura z nuno,boro"ur.a
[?nercrpoHHr,rfi pecypc] / 6esyc E.A,, Eurcoa
,{.A., ,{ocnonorrzq JI.JI., Kona,ren A.A., Kornsp
8.8., Hanzrraon A.f., lloprlupren A.fL, Cr<z4a-
non P.8., Corl$ep B.A., Cratleen C.C., Xour.ina
C.I{. - M.: @I43MATJI4T,2014. -
ISBN 978-5-9221 -1571 -1.

ISBN97859221 1 571 1

co6ne / I4.8.llleulnucraa, - Ka.:asr: Msliaterts_
crso KFIZTV,2014. -
ISBN 978-5-7882-17 1 5 -4.

I,lnreparrrannue crrcreMrr S-Gb, Matlab"
Mathcad [3,rercrpoHuuii pecypc]: yqe6Hoe no- rsBN978s7882171:t4

Marenaaruqecrue noupocri ur"Jreguoro perrre-

MATJIIAT, 2012. - rSBN 978_s_922 1,1 1 98-0.

Hprs ranep6omrvecnlrx cl4creM ypannenzft
[Snenrponnuit pecypc] i I(ynrarorcnrzfi A.f."
Iloropenon H.8,, Cevdllon A.IO, - M.: @tr43-

ISBN97859221 1 1980

Mero4rr alarn3a ri cr.rHTe3a KorepeHTlrrx cBg_
ronsrx noleft l3,r 9785922115865



I

3 Hr.rKoB B.f - M.: @i{3MATJIUT,2014-
ISBN 978-5-9221-1586-5.

1

Ma

ocr

BbII

o6e

Ma

MATEPI4AJIbHO-TEXHI{TIE CKOE OEE CIIEqEHIE AI4CII WililIT

repfiaflbuo-TexHnecKoe o6ecne.IeHue.qt4cqlJTlrtrtrIbl BKJtroqasr:
o ay4r4Tophrl AJI' npoBeAeHr4r JreKrI[oHHbrX, qpaxTr4r{ecKr,rx u tttt1opa],

:aulgHHbre coBpeMeHr{brMrr rrepcoHanhHbrMr{ KoMrrbrprepaMu, o6reArzndHsrn,
II4cJIareJIbHlro cerr I,i yItoMTIJIeKToBaHIIbTMLI neo6xo4ulr.ruu cl4creMub \{
cneqeur{eM (511-3, 100-3,1226-3,106-3);

. I(oMurrorephr co crreqlramzsrzpoBanHLlM rrporpaMMHbru o6ecneuerunenr (
Iab);

. Ka$eAparmubre Myrrrrr{MeArrtnue cpeacrna ( ayn. 430_3,420-3);

. gJreKTpounbre sanucra lerr1zft,

ur,x saruruit,
B nol(aJlbHylo

:pofpaMMHr,rNr

nerbr MatCad,



Peqeu:eur

(npe4crarurelt pa6oro4areru)

rrporpaMMa paccMorpena r4 o4o6pena ua sace4aur.rra radre4psr

flpororcotNa /4 or 02. /4 /51orc
3 aB e4ylo[]uit racfe4pofi Apare:rru C.M.

(OIJO, rloanuc6)

P a1oqaa nporpaMMa paccMorpeua r.r o,4o6pena sa 3acetraurrv yve6no-uerogz'{ecxoft nouzcor_iu

Apar<enln C.M.

yve6uuii rog

OT ro.qa

3aae4yrorqrzil (a0 eApofi
:

Pa6oua;r nporpalrua o4o6peua Ha

Ilpo'loxol sace4anux rcaSe4ptr Ne

yue6ur,rft ro4

OT ro.4a

3aaeg1'roqrafi rcadle4pofi

Pa6ovax np orpa.r,arr.ra o4o6peHa na

Ilporor<on sace4anux raSe4prr No

yue6nrd rog

ruopu"o""tn

ITporoxottNo /4 or 2/. 0A. /-f ro

Ilpe4cegarers KoMrrccrru

(OI,IO, noanuca)

j]II4CT IIEPEYTB EPX,IIEHI4,I

PAE OIIEiI IIP OTPAMMbI AII CUIITI JIIIHI,I

Pa6ouaa nporpauua o4o6pena ua

llpororol sace4auul rca{e4pu Ng

3aae4yroqafi na$e4poii

OT ro,4a


