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1. rIEJrLr O CBOEHIdfl IVrCr\t4rrJrr4HbI
I{e.lrro ocBoeurlt AI4cIIvlnIrHu <I,Iurerp}IpoBaHHbre rexHoJrorr4r.r r4 orr.rr4Ka JroKirJrr43oBaHH'rK
crpyKTyp) -fiBrserc.fl o3HaKoMJIeHLIe c HoBbrMr{ rrpr.rHrlr.rlurMu nelranefiHo-r]IlT]aqecKofo y[paBne-
nur @oprvrItpoBaHl4eM Ir paclpocrpaHeHr4eM cBeror4HAyrlr4poBaHHrrx onrrrqecr(r4x o6pa:onaHzft.a
nepcrleKTlzBHbrx orITI'IqecKI4x cpeAax, a raKxe c coBlleMeHrrbrMr{ TexHoror.aarrarz co!4auu,r
ycrpoficrn 4:rr e{QercrzsHoft o6pa6orxz izH{opnaaqnzr, orrrzl;rfecKofo 3axBiara 

" 
tpur1..ropt,u

Mr.rKpo 14 HaHocrpyKryp"

3 a4auu Ar{cqurrJrrrHbr :

COJIIITOHHbD(

' Ir3f{eHI{e ocHoB paspa6orr<n v co3IaHLIt Bblcor(ocra6u.lngr,rx, KoMnalTHbrx, poaJrr43o-
BaHHE'IX B eAI{HoM MoAyne (on-chip optical tecbmologv) zcro.rurarorB JroKaJrLr3oBaHHbD(
olrzrrecK[x cocroxnufi ;

o rr3freHze cnoco6oB reHepa\vLr 14 oKcrreprrMeHTaJrbtroro na6rrxt4enzr
per{rrMoB p aclp o cTp aHeHr4{ OlTr4 rre cKoro rro Jr-f, I

o ocBoeHkrfl aurlopvrMoB rrlzcreHHoro MoAenlrpoBaHra.rr cro)KHbD( ar]oMHo,onrr4HecKr4>(
CI4cTeM, peanl'I3 oB aHHbIX Ha O CHOB e nep CIIeKTIIIIHbIX OIITI4 qeCX:u.K MaTepI4 anoB.

2. MECTO AIICqIIIJII4HLI B CTpyItTyI,E OfIOII B()
,{racqrznnzua <ZnrerpupoBauHble rexHoJrorfi u u orrrrlKaJroKaJrrd3oBaHHbrx crpyKTyp)) OTHOCI4T-
cs K AIlcqErrJrr{HaM no nr,r6opy Bapr{araBHofi.racrIz OIIOI.
I4:yueuue AI{cqIznJII'IHbI lpeAnonaraer Harrlrr[e y cryAerrron SyH4arrreHraJrbHbrx guauufi e o6-
rracrvr o 6rqeft S rzsuru, ofrrr.rKrzr, zH(f opnaarzxn.
3uanut, [onyrreHHble B paMKax LByqeHLrx Aaunofi ALIcqulJrpIHr,r, Moryr, dnrrn upaueHeHbr rrpr4
u3yr{eHur4 Apyfr.rx cfrerlzilJrbHbrx Arrcql{nJrrrH fro npo(fznro norforoBKr.r.

3. KOMIIETEHIII,II4 OEYIIAIOIIIE| OCfl , @OPMI4PYI]MbIII B PE3YJIT,-
TATE O C B O EH UA ilVICIII4II JII4III,I

B pesynmare ocBoeHl{rt AI4cIIrInnpIHbI qacrr.rrrHo Sopunpylo'fcr cJreAyrourne KoMnerer{rlr4rr:

t IIK-5; cnoco6nocrb K aHanl{:ly, pacuery, rrpoeKT'apor]aHrrro H Kor{orpyr4por}aHrdro B co-
orBercrBl'{I4 c rexHr4qecK.I4M 3aAaHIzeM Tr,rrroBbrx cr4creM, npz6opon, 4eraneii r{ y3noB r{a cxeMo-
TexHr4qecKoM II SJTeMeHTHOM ypOBHflX.

B pesynrrare ocBoeHLrs. nzrcr\vrrJllrHbl o6y.raroqufics AeuoHc.rpripyer cneAyrcrque pe-
3ynbrarbr o 6pas onaurzl :

3HATb YMETb BinAAFlTb

KaK BbITIOJIH'Tb aHa"IILB, pac-
u€r, npoexrrrpoBaHl,Ie r{ KoH-

cTpyr.rpoBaHr4e B cooTBeT-

CTBI,II C TEXHIIqECKIIM 3ANA-

HIIeM TI4IOBbIX CVCTSM, flplz-
6opon, Aeranefi 14 y3noB Ha

CXCMOTEXHIZqECKOM LI 9JIC-

MeHrHoM ypoBHrx (lIK-s),

BbIfIOJI[r.flTb AHaIil43) paCuer,

rrpoeKTrrpoBaHr.re lI KoHCTpy-

rzpoBallue B cooTBeTC-rBkIr4 c
TEXHI,IqECKI4A{ 3A,UAHI4CM TIl-
rroBbrx ct4creM, npu6opotr, 4
r:aneil rr y3noB Ha cxeMor,ex-

HLIIIECKOM LI SJIEMEHT}IOM

ypoBHnx (lIK-5)

cnoco6noorsxt rc aHurkr3y,
pacuer:y, rrpoeKTrrpoBaHrrlo z
KOHCTpyrzpoBaHr{ro B COoT-

I}CTCTB.I,IPX (] TCXI{NqECKLIM 34-

AaHIZeM TzrlroBbrx cLrcTeM,

upz6opon, Ae'ranefi 14 y3rrroB

lla CX€M'CTO)(HHq9CKOM t4

orreMeHrHoM ypoBurx (I[K-
5).



4. CTpyKTypA I4 C OAEPInAHI,IE AI{CqZilJII,IHbI
o6rqa-r rpyAoeMKocrb Ar{crlrzrrJrr,rHbr cocraBr.f, er 4 g aqernrx e lJuHHL\, 1 4 4 qaca 

"

TE O PETT,I TIE CKPIIZ KYP C
Ceruecrp 8

ParAel 1. O6rque [pLrHIILrrIbI o[ucttHrrq cBerouHAyrlr4poBanHbrx o6pa:ronauul-r
cKrrx cpeAax.

E OTITI{IIE-

1.1. Klaccradtzxalllrlz orITI.IqecKIrx cpe4. XponraruqecKar rvrcnepcrrtr. C)n,rrz.recxve rroreprr.
Coornoruenue Kpantepca-KpoHIara. Henznefiurre s$(fex:rrr B orrrrrqocKrzx cpeAax, flpairruue-
cxuft pacuer nenzneftHblx Bocnpuutvr.rrEnocreft .

L2. Ocuonnoe ypaBHeHlre paclpocrpa*egrLrs.. Mero4 o6paruoft 3aAarru paccenlrryg. Vucreu-
HbIe MeroAbr aHurkr3a ue.nunefinoro ypaBHeHux fllpe4aHrepa. IllpeAr.rHrepoBcKrze conr4Tol{br.
1.3. Onrzqecrpre JrvIHLrr4 cBt3I4. Ri1- $opruar KoAr4por,an:afl. cr.{fHaJroB. Cocpe4oror{eHHoe r.r

paclpeAeJlEHHoe ycLrJIeFII,Ie B rLIHusx cB.q3rd. lllyruu BoJroKoHrrr,rx ycr.rJrrrreleft. Helungfinufi
orB erBI4TerIr. czcrerrarr c Mynbrrl [neKcrzp oB aHr4 eM fro AnrrH aM B o nH.
Pasaet 2. Czcreur,r renepaquu u ylpaBJreHr.{q roKaJrr3oBarrHr,rMr{ orrrr{qecKuMrr qTpyK-
TypaMrt

2.1. ontu'recKl{e cxeMr,I 4rrl $opnrupoBaHr4r cBerJrbrx [pocrpar{crBe]rHbrx coJrr4TorroB. Hexep-
poBcKI4e onrl'IqecKl,Ie cpeAa u ueltuneirHocrl4 BLIcrrI4x rroprAKoB. ()nrn.{ecKrae sJreMeHTr,r c
Hacbllrlarclllefi cs HenzHefi Ho crr,ro. llep exo4nrre nenranefi n o crr,r u 6uct a6ulrcHo crb.
2.2, YqoitqrlBocrl4 coJIIzroHHbIX pe[renr,rft. Iluuefittstit tiltwtus" MeroA MaJrbrx nosuyrqenzfr.
Itpurepzfi Baxrzrosa-Kolor<onona. Acuvnrorz.recKraft alaJrvrg. Cronxnonenrls coJrrz,roHoB.
MuorocorurroHHbre nsaalro4eficrBrrfl.,lipu:eprr ra cB.f,3aHHbre coJrlr1]oHbr.
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2.3 . fiuccurrarr4BHbre orrrrrqecKrr e coJrr4Tonsr. Vpanueuv e
aHaJru3 . r{n cneH nrr it auanus cII er(Tp rurbH brMpr M eroA aMr4.

HOB B BOJIOKOHHbIX JIA3EDAX.

funs6ypra-Jla.H4ay. BapuaqzoHuuit
f euepaqun Atrcov'narnBHbrx gonr4To-

2.4. BuxpeBbre orrr4rrecKrze [rrKr.r. I{acrmqaroqaftcs uouorareJrb. TexH,,,roru.f, orrr.rqecKofo
3axBara. feuepaqzr ycrofiuunrrx onrti.IqecKzx nuxpeft B rTonynpoBoAnrzr(oBsDi crpKyrpax.
2'5' Moau Jlarrepa-fayca. MeroAbI ynpaBneHr.rfi MoMeHroM r4Mrrynbca nz{xpeBbrx ryrtKon. llpo-
eI(TI{poBaHI4e Br,IcoKoeMKI{x nu]d'uit cBfl3rr Ha ocHoBe oflTr4qecKr4x rurxperfi" yuer arorrano-
orrrrrqecKzx nosuylqeuuft .

PasAer 3. Cucreubl rr ycrpoficrna c rroJrHocrbro on'.,rqecKrrM ynprlBJreHrreM r{a ocHoBe
IIepc[eKTr{BHr,rx orrTrrqecKr{x MaTepuaJIoB.
3'1' onrzqecKze cpeAbl c HaBeAeHHEIMLT nerzuefiHoc'rrrMr4. Mo/tyruruuq uerunefiHo-
ArIcIrepcuoHHEIX vI n.r4ecvna'II4BHbIX xerpar(Teprzcrr4r( B pe3oHaHcrrbrx cpeAax, l(onzponaHHpre oII-
TI4qecKI,Ie MarpI4rIbI. "Me4teuublfi ,, cBer.
3'2' MuxpocrpyKTypl4poBaHHble o'rTllqecKrre cpeAbr r,r olraqecKrre pe[rerKrz. cDoio'r*re,
KpI'rcraJInbI. HelvueftHEle MHorocepnueBIrHHlre BoJroKolrHbre Marpr4rlbr. <rllpanrre> z <<Jlenrre>
ofITIrqecKI'Ie cpeAbl' Orprzqarelrurrfi [oKa3areJl6 npeJroMJreHz.q. Meraraareprzanbr. Dr<pai.rrapon-
Ka SneKTpOMarHr4THbrx cIIrHaJroB.

3'3' fasoHanorHeHHble rIoJIbIe o[rlzqecKue BoJroKHa. TexHo.norzr{ 3ar])y3xt4 xolo4Hr,ix aro-
Iton' flpunqvrlbl yAep)I(aHl{f, xonoAHbrx aroMoB B BoJrHorioAHbD( crrcr,eMaK, ManunytupoBaHr4e
MI{I(po- rz Hauoo6reKTaMrr B orITIrqecKI,IX rryqKax. Arorl,rurrfi Anzaftu" ,C,uoco6 orrrrzqocKoro
TpaHcnopra nruxpoo6beKToB.

Jla6oparopnr,rft uparcru KyM.
JI.P.Ilb 1 . <P ac.rer rapaMerpoB BoJroKoHHbrx cBeroBoaon. > (2 .r).
JI'P.J\b2. <tr4syveuze AIzcrIepcHbIX xapaKTeprrcrr4K B BoJror(oHHbrx cBeroBgpon,> (2 v)"
r'P'Ns3' <Mo4envpoBaHlre ypaBHeHlre pacnpocrpa*e'vut B rrrrcroM ltr{c[epc{zoHr{oM
(2,r).

pers{Me))

B Ar{crrepcliouuo-
rI.P'J.&4. <Mo4enrapoBaH're pacnpocrpa*errfl orrrvqecKr4x rrMrryJrbcorl
Helzuefrnofi cpe4e> (4 u).
JL P. J\b5. <Mo4enrapoBaH'e o6pa:onau ux y gupuoft BorrHbr oru6arorqe ft> (2 t).
JI'P.J\!6. <Mo4erupoB aHrre o6pasonanu.f, orrrzrrecKrzx coJrrrrouor> (6 .r).

4, OEPA3OBATEJIbHbIE TEXHOJIOTPII4

4.1. ArcrunHbre r{ r{HTepaKTr{BHbre {ropnru o6yueuza"
c qeurrc Soprr'rzponaH:as' u pa3Bu'ILrfl. upoSeccraorraJrbHr,rx HaBbrKoB cryAeHToB n yre6-

HOM rlpoqecce klcrloJlb3ylorct aKTI{BHbre rr rzHTepaKTrrBHbre soprrarr [por]e4eHr{n gausrrzft e co-
rIeraHuH c BHeayAIrropuoft pa6orofi: KoHTpoJrbHbIe ayAr4ropHbre pa6or:u, rrnAr.rBr4.4yan"rr"ia 4o-
MaIIIHI4e pa6orrr. llpe4ycr'rorpeHbl Macrep-KJlaccrr (4enaoncrparli{r ua ta6optropH6rx :ta11hrnsx
nplzHut4rloB pa6orrr co cpe4ofi paspa6orrz nporpaMMHoro o6ecle.reuz-rr, <lco6euuocrefi 

iaspa-6orru anfoplzrMoB MareMarl{rrecKoro r\4oAenl{poBaHr.rr cJro}KHbIX orrrrrrrecKr{x cracreu).
4.2, CarvocroqreJrbHan padora cryAeHToB.
carr4ocro-sreJl'Ha.[ (nHeay4zropuar) pa6ora cryAernoB BKJrroqaer 3zmpenneHr.e reoperr4-

qecKoro MTrepvana IIplI [onforoBl(e I( BbrrroJrHeHWO UH)Jr4BvAyarrbHOfi 4Onaarunefi pa6orrr z
na6oparopHrrx pa6or. ocnona caMocro-srenrnofi pa6orrr - rz3yqeHze nrrrellarypr,r no peKoMeH-

'4oBaHHbIM rrcror{HplKaM rr KoHcfIeI(Ty ler<qrafi, pelreHlre BLIAaHHLIX rrperloAaBareJle11,r IIpaI(Tr4IC.{
3aAaq, [o.qforoBKa rz orqer no la6oparopHbrM pa6oralr.



4.3. Mylrruue4ufi nbre rexHo Jr onur.r o 6yueHrdrr.
Hercoroprre rI3 JIeKIII4oHHrIX, [paKTnrrecKr{x rl na6oparopnbrx 3aHrtrufi npono4{Torr B Br4-

Ae rpe3eHragufr u MyJllrr{MeAuirnoit ay1.. 430_3, 420_3), 
".rro./rrro"u_HrzeM KoMrrbrorepHoro upoercropa. Cr Tc.lr KoMrrbrcrrepHnft nypc riercqzft.

KounrrorepHbre rexHoJrofrlrz r{crroJrb3 o(foprr,rneHu x talopatoplrbrx pa6or.
4. 4. Jlercquu lpr{rJrarleHHbrx creqrraJrrrcroB.
B palmax yue6uoro Kypca nnaHl4pylorc.s reKrlr4u rrp[rnarrreH]rbx crrerluaJrr4croB ltz VIn-

crr4ryra creKrpocKonzu PAH (r. Mocr<ea).

5. OIIEHOqHbIE CPEICTB A IJI'I TEKYIIIE| O ITOHT'POT'I Y.CII EBAEMO CTI4,
rrPoMElltyrotlHofr ,trrncrAIII,Ir4tloplTof AMocBOEptI4rIArrcUI4tIJIIr-
HbI I4 vqEE HO -ME TOAI4TIE CK OE OEE CIIETIEHI4ID CAMO CT Clrrrpnt,H brz
PAEOTbI CTYNEHTOB

1. KnaccuSzrcar\Lfir orrIkrqecrl,Ix cpeA. Marepr4anrJ rr r43fo:roBJrer{ue. Xpouaruuecrar 4uc-
[epcur. ourz'recKrae noreprr. co oruoureuae Kpauepca-I(pouura.

2' Helrznefinlre sftQer<rbl B orITI{qecKI{x cpeAax. Mlrrpocxorrr{rrecKr{e Br,rpa}r(eHr4 tr Errtr He-
mauefiurrx Bocllpvl4Mtlunocreii. llpaxru.recrzft pacver nenuneitnrrx sochpr"nir"""o-
creri.

3' ocHonnoe ypaBHeHI4e pacnpocrpaHerrng. rlucnerrnrre MeroAbr aHaJrr4:ra Helranoliuoro
yp aBHeHrls lllp e4v Hrep a.

4. Mero4 o 6paruofi 3araqrr pacceflHLrfl.. Lllpe4zurepo Bcrc,re coJrrrroHLr .

5' Bunyxt4ennoe xou6nHaIII4oHHoe pacceflHrze (BKP). feuepaqux coJrrzr,onoB tsKp. Bono-
KoHHbIe Bl(P-ycnnzreln. Br,mylI(AeHHoe xorra6HnaquoHr{oe caMopacoefHrze. @elmoce-
r(yHAHbre ConrrToHbr.

6' onrn'recK{e ITLTHVLT cBt3I{. R7,- (fopvrar KoAr4poBalrrfl cr{rHarroB. Cocpe4oroqeHHoe rz
pacnpeAendunoe ycfineHlze B rLrHrrflx cBf,3r{. Illynmr BoJroKorrHbr}r ycr{Jrrrrenefi. Henu-
Hefi nr,rfi orBerBHTeJrb.

7, Teunrre coJrr,rroFrbr. BsarauogeficrBr'e reMHbrx coflrzroHoB.

S oprraaqzrz c rroMorrlbro reMHbrx c onr{ToHoB.

Ilepe4ava onrr4qecKqfi. uu-

8' Cractel'tr,r c MynbrrIlJIeKcI{poBaHIreM rro Anr.IHaM BoJrFI. flpoerrupcBaHr{e cr4creM Ha oc-
HoBe coJII4ToHoB c ynpaBntreltOfi 4ucuepcraefi. Co.nzroHuue rexHoJtoruu 11o uprzirquny
t'Ha o4HoM.rl4[e".

9' Onrn'recKIae cxeMbr 4nx SoplrvpoBaHliq cBerJrrrx npocrpaHcrneHnbrx coJrrzroFroB. llpo-
crpaHcrBeHua.a Qoprvta nenzsefisoro ypaBHeHnx Illpe4rdnfepa. Czcreiurr ylpaBneHr4{
rlpocrpaHcrBeHHo-BpeltenHofi 4Iauanrzlcofi orlTlrqecKr4x .IroKaJrrr:loBauHbrx clpyKTyp.

10. HexeppoBcKl'Ie orITI'IqecKIze cpeAa Ia HerrzneftHocrrr Bbrorrrrlx nop[AKoB. onruqecrue
SJIeMeHTbI c Hacr,IilIalorqeftcn uelLrHefinocrbro. flepexo4urre neranefiHocrl{ u 6ncta-
6IalsHocrr,.

1 1. Ycroilql'IBocrrl coJIIrroHHbIX pelxeHrrit. IIunefiuulfi. aaastul Me'roA MaJrr,rx Bo3MyuleHrzfr,
Kpureprzfi Baxzrona-KoroKoroea. Acuuurorv.recxzfi aHanr43.

12. CronxnoBeHllf, coJII'IToHoB. MnorocorrrroHHbre n:aurr,ro4efi crBu;s., Epu:eprr u cBr3agH6re
coII4TOHbI.

3AqeTa c



Hbrx coJTHToHOB B BOJTOKOHHbTX na3epax.
1 4. B zxp enbre o lrr4rre cKr.re nyr{Krz. Hacsrrq aro nluit c s

ro 3 axBara. f eHepaqux ycrofi .runbrx orrrr.rqecKr.rx

13.[uccunarr{BFrbre orrurrecrr4e coJrr{T,oHrr. vpanHeHue I'nrs6ypla-Jlan,4ay.
Hrrfr auanzg. r{rzcnenurrit auanug cler(TpanbHb r.r MeroAaurz. lenepa\krfl

Bapr4aUI{oH-

ArlCCUnaTr4B-

rrofJlorr4Teln.'f exuolorrut onrd.recKo -

nuxpeit B rrony[ poBoArrr4r(,oBbrx crpyK-

16,

17.

rypax.
15' Moalr Jla'epa-fayca. MeroAbI yrlpaBrreHLrtr Mol{eHToM rrMrryJrbca BrzxpeBbrx nyr{KoB.

flpoer<rzpoBaHlae BbIcoKoeMKux ttuwuft cBfl3n Ha ocgoBe orrrr4rrec(:[x er,txDefi. Vqen
aroMHo-orrvqecKax nosuyuleuuft .

Onru qecKrae rrynr4. CrorKnoeeHr,r rr nzt: epHbrx nynn,.
Onrzqecxue cperbl c faraHTcKI4MLr nerzneiiuocr.f,Mr4. Mo4yruqrzl HenzuefiHo-
AI'ICIepCVOHHLIX n ALIACI4IjIUTI'1BHbIX XapaKTepIzCTI{K B pe3oHaHCEtbX CpeAaX. flOnupo-
B aHHLre orrl4 r{e cKue MarpI4 r{bl.,,Me4JleHublfi ,' 

cB er.
18' MunpocrpyKTypI4poBaHHrle orlTlzrrecKr4e cpeAbr rz orrrrrqecKr4e perrrerrcn. @orourrbre 3a-

lpeqeHHbre 3oHbL @oronnr,re KpI4clannbr, Mero4 KolrerrHbrx gJrerMeHToB. Eleluuefitrrre
MHOrOCep.4rleBrlHHbre BoJroKoHHbre MaTpIZrIbr.

19' dlpanrre> z <JIeebIe) or'rl.qecKlre cpeAbr. orpuqaremnrrfi flor(a3arejrb npeiloMreH'.s.
Merauarepualrbr. Peuesze npo6leurr 4Ia@paxqzoHuoro rrpellena. 3r<panuponKa 3Jrer(-
Tp oM atHI4THbIX CIrfH aJIoB.

20'Hetuuefiurre nsazvo4eficrBLrfl. o,4l{HoqHbx r}oronon, BpelreHuoe *orupoBair". n"u"ro-
B6IX orITI4qecKIzx cocrosHrafi. O6pa6orra olrlzr{ecxoft uusopua\nv B KacKaAgr,rx orrrr4-
qCCKI-,IX CXEMAX.

2LMasunynI4poBaHl'Ie MIzKpo- u naHoo6reKTaMr4 B orrrr4qecKr4x flyqKax. Arounr,rfi gl1zafiu.
Cnoco 6 ortruqecKoro rpaHcnopra Mrzrpoo6rexron 

"

22'lazouartoJlHeHHble rIoJIbIe orlTrrqecKrre BonoKHa. f'exuonolur4 3afpy3Kr{ xoJloAHbrx aro-
rraon' lIpzuIII4rIbI y,4ep)KaHl4s xononHbrx aroMoB B BoJrHOBoAHbrx oacreMax. feuepa'z.s
o [Tr4rre cKIZX CTpyKTyp B ra3 03 alro JIHeHHbrx B o JroKH i]x.

PefiruHr-r<ourpo.ut J\b 1

1 . KnaccndMKar\w onrrzqecKrrx cpe.4.

2. He tuneitnrrft orn erB rdreJrb.

Duner }lb2.
1. XpovraruqecKas nncrrepcutr.
2. IJJpeguwepoBcr(ve coJrrrroHbr.

Ezner Ns3
1. Ourv-{ecr<I4 e norepr{.
2. RZ- Soplaar r(oArrpoBaHr4r crzrHanoB.

Eu.ner ){b4
1 . Coornornenue Kpauepca-KpoHzra.
2. rlzcneunbre MeroAr,I aHaJIr{3a Hen'ueftnofo ypaBHeHr.rt

Braner }lb5
1 HenuuefiHue s$t|er<Tr,r B orrrrzqecKr{x cpeAax.

Ezrier J,{!1.

IJJpe4unlepa.



2. Cuwewrcr c MynbrlrrrneKcrrpoBaHr.reM rro Anr4HaM BoJrH.

Peiiruur-nonrp o.rrr, j\b 2

Ezner J\bl.
1' onrz'recKl{e cxeMbl 4nx SopuupoBaHr4tr cBerJrbrx rrpoc'rpaHcrBeHH'rx coJrr4ToHoB,
2. Y.rer aroMHo-olrr.rqecKzx noguyrueuuft .

Ezner J\b2.
l.HenepponcK' e orrrrzqecKrre cpeAa u nenu.,,eitHocrt4 Bbrcru,ux [oprAKoB.
2. Mo4tr Jlarrepa-f ayca.

Bzner J\b3.
1 . onru'recKr4e DJreMeHTr,r c Hacbr,,larorqefi cx nenzuefiuoc,rbro.
2. Mero4u ylpaBneHrzr MoMeHToM I{Mnynrca Br4xpeBbrx nyrrKoB.

Bzner J\b4.
1 . flepexo4Hbre H e JrrzHeft u o cru u 6ucr a6ulr,Ho crb.
2. Buxpent;re orrrr{qeoKr4e fryqKz.

Erzner ),1!5.
1 .Ycrofi .{uBocrr{ coJrr{ToHubrx pelrenufi .

2' feHepaquxycroftuuBblx orITrIsecKIu,( nuxpefi B rronylpc,BoArrrzKoBbrx crllKyrpax.

Pefirr.lnr-rconrpolrr J\b 3

Ewer ]\!1.
I . Onrz.{ecKrze cpeAbr c HaBeAeHHErMrz HenrrHeftnocr.sMz.
2, I az ouano JrHeHHr,re rroJrbre onrI4 qe cKr,Ie B o JroKHa.

Ezner J\b2.
l 'Moly'oql4t HeJllzHeftuo-AI.cuepcl4oHHb,* u ruccvn,.,rrdBH',* xapaKT,epr4orrzr( B pe3oHarlcHbrx
cpeAax.

2. AronaHrrfr l;usaftu.

Buner J\ir3.
1 . [ouuponaHHEre olrr4rrecKrze Marprrrlbr.
2' Mauunyrll4p oB aHI{e MLIKpo - v nano o 6r eKTaMr4 B ofrrv qe c)Kr{x [y!rKax.

Buner N4.
1. Murcpocrpyr(Typr4poBaHHr,re o[TuqecKr.re cpeAbr rz orrrvqecKrre pelrerKr.r.
2. Cnoco6 olrr4qecKoro rpaHcrropra MnKpo o 6rexroe.

1' onrz'{ecrve coJlrrroHbI: Syn4aIr,reHTurEHbre coJrrrroHbr rz coJrrrr,oHbr: Bblcr,,vx ,,op-s4KoB,2. BsanraoAeficrBrre orrrrrqecKr4x ooJrrrroHoB.
3' crxarne orITI{qecKIrx IzMnynbcoB: BoJloKoHHo-pe[rerqar,ble KoMflpeocopbr.
4' c*atrae orITI4rIecKrIX l4MrlynbcoB: KoMrrpeccopbr HaMHofocoJllzroHtroM clKarvn.5' flaparraerpzqecKoe nsauuo4efic'rBl{e Serr,mocexyHArrbrx rzr{nynbcoB: reuepaqr,;a nropofi

rapMonrrKrr (fBf).
6. llapauerpzqecKoe ycurreHrre KoporKrrx rzMrryJrbcoB.
7 ' feuepaqzx cyMMapHbIX 14 pa3HOcrHbIX qacror. llapauerpuqecKfie coJrrzroHbr.8. Mero4 o6paruoft 3a1aqvpaccerrlkrflrrpn perreHza HyU_I.
9. BonoxonHEreJra3eDbr.



6. yLIEEHO-METOAI4TTECKOE rr r{H@opMAIIZ OHHOE OFIDCfIETTEII,UE nVrC-

urrIInr4Hbr

nln
Ha:saHze rz BbrxoAHbre AaHHbre

( an ro p, BLr L u3 nankrfl ., vB Aar e Jrb clB o, r43 1faHns.,
Korr4qecrBo crpaunll)

Harr,r.rue n slenrponqofi
6rz6nnorexe BnfV

1 ) a
J

Ocuonnaq ru' 'eparYDa

I

r{ucreuHrre MeroAbr f3nerrpouul,rfi pecyp c] I H.
C. Baxsanoa, H. lI. Xu4rcon, f. N,{, Ko6emKos. -
8-e ueg. (sr.). - M.; BI,IHOM, 2015, - (Knaccra-
.recK[it yHranepcvrercKlrfi yqe6HuK).

2

Eopvcon A.8,, Itracenen B.B, Itna:lrzoAnoMepHbre
MafHr4THbre coJrr.rroHbr f3nercrponHrrfi pecypc] -
M.: @I,13MATJII1T, 2014. - ISBN 978-5-9221-
1s90-2.

I S BN9 7 8 5 9 221 1 5 9t 02.html

3

[nQpanquoHHarr orrrrzKa kr HanodloroHura
f3nerrponnsrfi pecypc] / Besyc E.A., Esrroe
{.A., {ocr<orroBrzq II.JL, Itosanen A"A., I{ornnp
B.B., Hanztron A.f., lloprfzpren A.lI., Cxm1a-
Hon P.B., Cofi$ep 8.A., Cra$een C.C., Xouuna
C.H. - M.: @I43MATJII4T, 2014. --
rsBN 97 8-5 -9221-1 57 1 - 1.

_ Aono.nnurenn Haq ru.reparypa

I

ZHrepaxruBHbre czcreMrr Scilab, Matlab,
Mathcad f3nerrpoHnufi pecypc]: yue6uoe ro-
co6ve I U.E.lllerqyrHcna-s. - Ka3aur,: LItnaretrc-
crno KHZTY,2014. -
ISBN 97 B-5 -7 882-17 I s -4.

http : rhirww. studeilLl_flUaryru/bqlk/
ISIlN978 57 88217 154.htrnl

z

MarervraruqecKrze Borrpocbr rrr,IcJreHHoro peue-
Hkrs. rznep6olzqecKzx cr{creM ypanHenHfi
f3ner<rponurrft pecypc] / Itynurconcxzfi A.f.,
floropelon H.B., Cerra€Hos A.IO" - M": OI43-
MATJII4T, 2012. - ISBN 97 8-5-9221_ 1 1 98_0.

http : //www. student lib_riUy"rulbseld
lS BN9785 9 221 1 1980.html

a
J

MeroAr,r a:uurll:,a rr cLIHTe3a r(orepeHTHr,IX cBe-
roBbrx uoleft fSnenrpounrrfi pecypc] / tsonocr-
HrrKoB B.f - M.: OI43MATJMT,2014. -
rsBN 97 8-s -922r- 1 s 86-5.

http ://www. stuclentl il2lqy, m/book/
I S IIN 9 7 8 5 9 22 I I 5 8'5 -'> .lfirnl

7 " MATEPIIANbH O.TEXHUIIE CK OE OEE CIIETIEHI4 E AI4 CIII4II.NBIHbI
MarepuarmHo-TexHrrqecxoe o6ecueqeurze 4zcuurrfl4rrbr B qaer:

' ayl.n'Iopvv nnfl rIpoBeIeHI4t JIeKrIrroHHbrx, flpalcrrrqecKzx tt l3(iop,rnopHLrx 3amxtufr,
ocnarqdnnlre coBpeMeHHr,IMLI [epcoHanBHbIMI4 I(oMrlrrorep atvtu, o6r,ep,zuenur,ruu B rloKanbH]To
BElr{ncr[TenbHyro cerb I,I yKoMfrneKToBaHHrIMH neo6xo4uvr,nr cncre]\.{Err,rM npofpaMMHbrM
o6ecneqenraev (51 1-3, I00-3 ,1226-3,106-3);

' I(oMrlblorepr,I co cIIeIInanII3upoBaHHbIM rlporpaMMHr,nr o6ecnerreHr4eM (naxerur lfz{atCad,
Matlab):

. KaQeAparrbHbre Mynbrr.rMeAafiHrre cpeAcrBa (ay1. 430-3,420-3):
o snor(TpoHHbre 3arvcv nerqur.i.
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(<DZO, uoanncr)
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