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l. rlEnrr ocBoEHIIfl IttgII4rlJrI4Hbr

Ile.rrr,ro ocBoeHLIs AI,IcqurIJILIHbr <MareuarzqecKoe MoAeJrr,rpoBaHze HeJrrlHe
BoJIHoBbIX npoqeccoB)) flBrsercr o3HaKoMJreHr,re c $ asnuecxrrMr{ ocnonaulr peil
npI{KnaAHbIX 3aAaq Hemznefinoit onruxu. 34ecr cJreAyer BbrAenrzTb paspa6orrl4 s o6
co3AaHIrt HoBbx BoJIoKoHHbx na3epoB, ocHoBaHHbrx Ha e(fQexre rcona6znaquonno!:o paccr
cBera, ycrpoitcrn ro cxarl4lo cBeroBbIX IlMrryJIbcoB, reHepaqr4[ oirrr,rqrecKrlx ooJrr.rro1loB,

3 a1a,tu Arr cqurr JrrH br :

o cocraBJleHlre MareMarLIqecKrIX uo4elefi Arq orrr4 caHvrfl' aqra;rvlga 14

IV{OAeJII'IpOBaHLIf npl{ oilI{caHrlpl pacnpocTpaHe[Lrfl OilTr4rrecKo]to [3ryqeFrr4.rr B
cpenax, B ToM qr4CJIe - Ha rrpllMepe onTr4r{ecKr4x BonoKoH;

. BbIrIoJIHeHI4e l(oMrlbrorepHofo MoAenl4poBaHr,r{ IIo pemer{I4}o neluHeftHrrx
PACIIPO CTP AIJEIIVIfl, ONTV IIECKI,IX BO JIH OBbIx NAKETOB B P A3NI,IqHbIX CPETAX ;

' aHarII{3 rlocraBJleHHofi npoerrnofi sa4aur.r rag o6nacrr4 HeJrrlHefinoft nolorotrnofi on.
Ha ocHoBe u3yqeHu.f, nr{TepaTypFrbrx a rraTeHTHbrX I4CTOT{Hr4KOB:

. pacr{eT TexHoJIOrI4qeCKI4X HOpMaTITBOB Ha pacxon ofrTrrqecKrrx
r'rHcrpyMeHron, atr6op rr4rroBofo o6opy4onanux AJrs nocraHoBKlr na3epHoro
PACIPOCTPAHEHIIIO OIITI,IqECKI,IX BOJIHOBbIX IIAKETOB g HEIIHCfiHbIX CPEAAX.
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2. MECTO,AI{CIIUIJII4HbT B CTpyKTypE ofrofr Bo
lucqunlnna <MarelraruqecKoe MoAenr,rpoBaHr4e nerranerftgrrx BoJrHoBbrx n

o'rHoclzrcs K SarylrrarzsHofi qacrr4 OIIO|I (nporparrav.a <'lineplo.]reJrbHbre
nony[poBoAHr,rKOBbre JIa3epHr,re cucreurr> ),

I,Iryuenrae Ar4crlr4rrnr,rHbr rrpeArronaraer :eaJrtlrtue y oryAeHroB (fyn4dnaeurar
MareMarI'IqecKI'IX znaHuit, ocHoBaHHbrx Ha Kypcax <faprraouzuercrzfi auastui>>, (T
nepoxruocreft u MareMarl4rrecKat crarr,rcrr,rKa), <Hvclennrre MelfoAbr), <Marevarz
MoAenI'IpoBal].us' B, na:epnoft Suszrcu> a raKxe HaBbrKoB [porpilMMr;rpoBaltr\ Ko1opbre M
6rnr nol\,^reHbl B paMKax AI4cII[nnrIH <ocuoebr anropr4TMr43ar\uwr nporpaMMr4poBagr4r{).

3nantux" [oJIf{eHHbIe B paMKax I43freHr4r Aauuofi AI4crlr4n.rrprHr,r, Mor}T 6"rtu ,rp"*"t
Inr HautzcaHlr.fi BrrrrycKuo fi Ke anz Suraqraounofi pa6 orrr.

3. TIJIAHI{PYEMbIE PE3YJIbTATbI OEYIIEHVIflIII)AI4CUIil.IIIHE
fllanzpyeurre pe3ynbrarbl o6yuenul ro rr4crlr4rrrrrrHe, coolHeceHHbre c rrJrarHv

rrbraraMr4 ocBoeHzf, OllOil
Kor

Soprvrapyer,,tsrx
XOrvlnereHIlr,rI

VponeHr
ocBoeHLlt

KOMIETEHUH},

lln aunpyelrbre pe3yJrbraru o 6yueuu.r rro Ar4c rru rrJrHHe
xapaKTepz3yrouae grarrbr eopruuponaHlrs KoMrrereHuzri

(noxa:arelu ocBoer{ur nouuereuuua)

qacmuHHbtu 3narr: Tr4rroByro crpyxrypy orrrtcatus Ha)rrHofo r4ccneAoBaHzs ua br
ero mraHr{p oBaHufl; np r4Mepbr rro craHoBKr4 3aAaq HayqHrrx uccreno$ a
n o6racrn rasepuofr TexHr{Kr{ rr Jra3gpHr,rx rexnolorvfi u " clreix:
o6racrqx;
Yuerr: pa6orarr c r{croqHr{r(aMr{ uuQoprraaquu o nporpdrnr

Qznauconoft noAAep)KKr.r Frrr!9HlJX uccne4onanufi; or
aKTytlJILHocrb trJlaHl4pyeMbrx Ha) rHr,I x r4ccJleAoBarlr4ii ua o c,gone
r4c'rorrHr4KoB HayqHo-TexHraqecxoft rauQopuauun s o6racrz
TexHr4KI{ I{ JriuepHblx rexHoroturZ;
B.ruaAeru: HaBbrKaMlI cocraBJleHl4.fl 0fiucaHllfl rrJraHllpveMoro Ha
r4ccneAoBaHI4.rI; HaBbIKaMH I4ClOJtb3oBaHI4rr Mex,uucuuIIJIr4Ha
noAXoAa npr{ aHaJrlr3e HaylrHoJrexHn'recroil lpo6neurr n nla
r{ccJreAoBaHr{fi s o6racru narepnofi TexHu(r4 lr [rBepHbrx re]KHoJrofr4

HACnIUAHbtU 3uaru: MeroAbr 14 cpeAcrBa rasnrepenr,rft rapaMerpolB
U3JIyrIeHI4t; MeTOALI MaTeMaTIrtrIeCt;OIO MOAeJIItpOBaHITfl n O61
npoQeccuouanruofi Ae.rrreJrbHocrz; rpe6onanu_a 6esonarcHocu4
IIpoBeAeHI4H 3KCnepr4MeHTaJIbHbrX rzrccfie,4oBaHrrft na:epnofi Tex4
na3epHbrx onruKo-greKTpoHHbrx npz6opon u cr{creM ;
Ypreru: a3Meprrr, napaMerpbr JrruepHofo r43JryreHr4r; pimpa6arur
MoAeJrr,f r4ccneAyeMbrx flpoqeccoB u ssrequit e o6r
npo1pggglglg&gq4 Aef,reJrr,Hocrri; yqac.rBoBarb B reoporrrrecK



3r(clepl{MeHT€rJrbHbrx IIccJreAoBaHI{rx B o6JIacTr{ Jra3epH
Jrffi epHbrx TexHoJrorilr;
B.laqerr: HaBbIKaMrr IIeneHarIfraBJIeHHoro
sXClepI4MeHTOB; npOBeAeHI4f, MaTer\4aTlFrecK[x u
3Kcrrepr{MeHTon n o6lacrr.r npo$eccnonanrsofi Ae.flrerbHc
Ir|X pe3ynbTaToB; HaBbIKaMLI IICIIOJIb3OBaHLLI CpeAcTB aBTo\
lpoBeAeHr{r{ 3Kc[epr4MeHTaJrbHbrx l.tc:cle4oaaHuft .
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IIK-7 qacnluuHbtli 3uaru: nplrHrlrrrrbr QynxuuonupoBaHr4r gJreKrpoHHbrx KoMrroHeHr(
I4orroirb3yroullrxcr B cucreMax yrrpaBJxeHr{f, na3epaMli; Suslruecr
qlr,rHrlr{nr,I, Jrexarlr4e B ocHoBe IlpoqeccoB, [poTe,Karorlr4x n
paclpocTpaHeHr4r4 Jra3epHoro n3JIyqeHIIq rrepe3 BeIrIecTBo; ocHoBt{l
IIILIHIIIIIIbI IIpOeKTI4poBaHI{t CI1ICTeM TpaHCnOpTI,rpOBlin Jra3eF,Ho
[3nyqeHr4tr.

Ynaeru: [poerrr4poBarb oJreKrpoHHr,re MoAyJrrr yrpaueilnr Jra3eprrhn
crrcTeMaMl,r; MoAeJrr{poBaTb Irpoqeccrbr 3BoJrrorlr4r,l JrffiepHoro r4JrrleH
rrpr4 ero reHepaur{r.r
KOHCTpyKTr4BHbre 3JreMeHTEr

14 TpaHcrroprr,rpoBxe; ilpoexrr4poBa

na3 epHoIo I43ryrreHr4_f, ;

B,llaAerr: HaBbrKaMr{ pa3pa6orKr4 t4 KoHcrpyr{poBaHr4f, greKTpol{Hr
MoAyneft; cnoco6soctt cocraBJrflTb r4 o.flepupoBarb MargMarrrrrec]Kr4r
MOAeJTflMU pac[pocTpaHeHr4r IEI3epHOTO Urnyueuu.r; Ha]Bbrl

IIpoeKrI4poBKI4 cI{CTeM TpaHclopTr4poBKr4 r{ HaBeAeFrr{{ Ia3ep,Ho
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4. OEbEM I,I CTpyKTypA AI4CIIUilJII,IHbI
Tp;44oerrrr<ocrb ArtcqulJrr.rHbr cooraBJr.rrer 2 sa.rerHux eAr,rHt4rl T2,taca
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Brurnue uelNHefi uo-4lrcnepcltoHH6rx o$$er<r.oo Ha
pacnpocTpaHeHr.tr cBeToB6lx HMnynbcoB B

onTarrecKux cDeaax
2 I a

2 9 2/50

2 {ncleuHrre Meroabt aHuurr,r3a nelttHeiiunx
4uQr[repeHqua.ns urrx ypaoHeuafi B qacrHbrx

npor43BoAHbrx. HeluHefi soe ypaBHeHHe

IIIpeanHrepa fiyll]).
2 2-8 o o o 6t50

Peilrnr
KOHTp( 6

3 MoAer nposaH he opoueccoB pacnpocrpaHeHrz;l
na3epHofo r.t3JryqeH 0r B Al.rcr]epclroHHo-
Herl,lHeiHblx cpeAax

2 9-12 4 6 9 5/50
Perirnur-
xoHrpolr N 2

4 Cacremrr rcHepaUfiu a Heluneiluoro
npeo6pa:oaaruu Jra3epH6rx cr4t HtLnoB

2
13-
t8 6 4 9 )/5U

Peftrngr-
rconmcins,lr

Hiilnqr4e s aucuunraHe KII/KP

H'roro no aHcrlunltilHe 2 l8 l8 l8 36 I 8/50 3aqer
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B Arrcneprr4pyrorlr4x

cpenbr.
ypaBHeHuft B rt

Henr{Hefi Ho -Ar4 CUellcrroBrr{

I,I3IVqEHI4.'I

C ogepxarure JreKqlroHHbrx 3 aHqrufi rro Arrcqu[JrnHe
PrasAer 1. Blzsnze Henl4HefiHo-nI4cnepcr4oHHbrx sfiserroe Ha pacnpocrpaHeHrz.fi cBer
IIIv{IIyJIbCOB B OIITI4q9CKLIX CpeAaX
1 . 1 . BonorcoHHbre cBeroBoAbr: rd3foroBJre Hvre v Marepr4aJrbr.
1 . 2 o cu osrr reopr{r4 xp oMarr.rqecKofi rucn epcpru. B ornosrre rraKerbl
Qasosas r4 rpylnoBafl cKopocrrr.
1.3 Henranefinrre eQ$exru B BoJroKorrHbrx cBeroBo4ax. Ky6z.rnbrft orKJrr{K
Pa:Ae.rr 2. r{vrcreHnbre Mero.4br aHaJra3aHeJrr4HefiHbx 4u$$epeHrlpraJrblrbrx
rrpo r43B oAHbD(. Herrr4 Heft Ho e yp aBHeHMe [Llpe4uHrep a (HyIII).
2. I . HenvneftHoe ypaBHeHrre lUpe4uurepa (HyIX).
2.2Merog pacurenneHLrs. \o $usu.recruu (f axroparr.r.
2.3 Crty,sii cBepxKoporKrrx r.rMnynbcoB: Hecraur.roHapHbre
e{l(perrrr.
PasAer 3. MopleuupoBaHr4e rrpo{eccoB pacrrpocrp aleltrs. Jra3epHoro
ArlrcllepcuoHHo-HeJrprHeft Hbrx cpeAax.

B

X



3.1 PacnpocrpaHeHr{e orrrr{qecKr4x rzMrrynbcoB B cpeAe c 4zcuepcuefi.
3.2 PacnpocrpaHeHlre oIITLIqecKIzx LrMnynbcoB B cpeAe c Arrclepcr4 efi. u uenuweftnocrrrro.
3.3 Hecnnarraerpl4rrecK[e rpaHc(fopMarlu[ r4Mnynbca. Tperre upu6luxreHrde reopvu Akrcrepc]r
3.4 O6pa:oBaHHe y4apuoft BoJrHbr oru6alorqefi.
P'argel4. Cncteult reHepaIII4I,I u uenrlnefiuoro npeo6pa3oBaHr.r.f, na3elpHbrx crrrHanqB.
4. 1 BuuyxtgeHHoe paccesHtle Man4eltunarrla BpulJrrogHa.
4.2 BPMB-rra3epbr,
4.3 Onru"recKl4e coJrl4ToHrr: SyH4aMeHTaJrbHbre coJrr4ToHbr r4 coJrr{'roHbr Bbrcrrrr,rx rropsAKoB.
4.4 fTepe4aua zn{ oprr,rar\upr Ha orrrr.rqecKr4x coJrr.rroHax"

Co4epxauue la6op aropHr,rx s ausruft rro Arrcqu [Jrrrne
Jlt. P.)lb 1 . Fac.rer napaMerpoB BoJroKoHHbrx cBeroBoAoB .

Jlt.P"l,1b2. Izl:yuenue Ar,rclepcHbrx xapaKTepr.rcrr.rK B BoJroKoHHbrx crleroBoAoB.
Jlt.P,}'1b3. Mo4elr,IltoBaHze ypaBHeHLIe pacnpocrpa:aoatrs. B r{ucroM Ar{crepcrroHHoM p,exzMe.
Jlt'P.Ils4. Mo4elIapoBaHl4e pac[p{Jcrpalerrfl orrrr.rqecKr.rx lrMrryJrbcoB ts Ar4 crrepclr c)H

nenunefiHoft cpe4e.
Jlf . P. Ne 5 . Mo 4errap oB aHkr e o 6par on anr ux y gapuoit B o JrHbr orrz6 arontefi .

JI. P. Ilb 6. Mo,4elzpo Balvre o 6par onaulu orrTtarrecKr4 x co JrrzroHoB.

5. OEPA3OBATEJIbHbIE TEXIIOJIOTZLI
B nperIoAaBaHIrI4 AI4cuI,In.[I4HbI <MareuarutrecKoe MoAenI,IpoBaHr,Ie neruneiiu

B(crHoBbIX [poqe)ccoB)) t4crroJrb3yrcTcr pa:noo6pa^:Hue o6pasonareJrbHrre rexHoJrofrrr4
TpaAI4III{oHHbIe, Ti}K 14 c npI4MeHeHLreM aKTIzBHbrx 14 rrHTepaKTlrBHErx MeroAoB o6yveuzr.

Ar<rusnrre r4 r.rHTep aKTr4BHbre MeroAbr o 6yueHul :

UumeparcmurHen treKqun (meua IW2);
fpynnoean ducrcyccua (meua Nbl);
Auarus cumya4uit (me.rua l\lb3);
Irpuu e u euue uMum qquoHHbtx uo d en e il (n a6 op am op u u e p a6 o mu Nb 3 - ii ) ;
Pas6op KoHKpemHwx cumyqquil (meua Ne4);

6" OIIEHOTIHbIE CPEACTB A TNfl TEKYTUE|O KO]FITFOI.fl YCTIEI}AEM
rIP OMElnvT OqHOr4 ATTE CTAUTTU ilO r4tT o f AM o cB oltHr4f

API CqUIIJItr{HbI II YIIEBHO -MET OAIIIIECK OE OEE CIIEII EHT,T E
cAMOCT'O.flTEJrbHOrn pAEoTbr CTyAEHTOB

Eonpocsr,[rq peiiruHr-xoHrporq

@
1. Orlsltqeclclre xapaKTepllcrIrKr4 orrrrzqecKr4x cpeA: xoe(f $zqueHrrr npeJroMJreHr{][
n0fJlorueHus.
2. Onruqecxue rrorepr4 B cBeroBoAax.
3. Brmyx4euHoe rolr6uHarlr4ouHoe paccerHr,re.
4. BrrnyN4eHHoe paccerrrue MaH4eJrbrrrraMa Bpzlmoeua.
5' fiunamuxa BoJIHEI HaKarrKI4 v crorcosoft BoJrHbr rrpkr BbrHyx.qer{HoM
MlanAenrruranaa-EpunnrosHa. llopor .BPME"

pacceJ{H

6' Ocuonrt reopl4l{ xporraarra.recrofi Al4cnepckrrr. Boruoebre rraKerbr B Ar4cnerprrrpyro
cpeAa(. (Dasosa-rr ti rpyrrrroBas cKopocrr4.
7, llpeobpasoBarrr4e $oprrarr r4 cleKTpa r.rMnynbca B .qr4cnepcrroHH6rx opeAax.
8. CalroQoxycrlproBKa orrrtrqecKr.rx x,rMnynbcoB.
9. Henprneftnue o$$elcrbr BbIclIrIX roprAKoB. O6pa:onauue y4a1lnofi Bonubr oru6arorueft.
10' feuepallrrs cyMMapHbrx t4 pa3HocrHbrx rracror. flaparraerpzqecKze coJrr.rroHbr.
11. HenzueftHrre e$(fercru B BoJIoKoHHbx cBeroBo4ax. Ky6z.tmrii orxnzK cpeABr.
Pefi runr-rconrpo.lrr J\b2
1. Helusefinoe ypaBHeHr4e lllpd4urrrepa (HVIII).
2. O6o6urdnnoe nenznefiHoe ypaBHeuue [Ipd4vHrepa,
3. Vpanneuze fl4ns6ypra-IIaugay.



4. Oa"sonarr Kllooc-MoA y nflrJ:afl (OKM), Sasonar caMoMoAyJrxrlux (OCM).
5. OnrrzqecKrle ooJII{ToHLI: $yn4arvreHTilJrbHrre coJrr4ToHbr 14 coJrr,rroHrr Bhrcilrux nopr.qKoB.
6. MeroA o6praruoft 3a aqupaccerHr.rr rprl perrreHun HVIL
7 . Oypre-nrero.n pacqerlretrvfl.no,srasuuecxuu SaxropaM. O6rque npr,rHrlr.rrrbr.
8. IJoprranponrca nennuefiHoro ypanHeHr.rx IIIp€4r4Hrepa.
9. Kounryrarop Befirepa-Xayc4op$a.
I0, PeureHrae FIYUI pa3HocrHbrMr4 MeroAaMrr.
P'efiruHr-rcourplr J\b3

8. CNarze oIITuqecKIzx I4MnyJIbcorB: BoJroKoHHo-peurerqarbre KOMnpeccopbr.
9. CNarue o[TI4qecKI{x I4MnynbcoB,: KoMflpeccopbr Ha MHorocolrrrorrHoM cx€rrlrr4.
10. llapanterptaqecKoe nsanrro4eftorBple Serr,rrocer<yHAHbrx t4r\dnyJrbcoB: reHeparlu.s
ritpMoHlrKr.r (fB;f).
1 1, llapauerpuqecKoe ycuneHue KoporKr{x r{MrrynbcoB.
112. BonoxoHH[,re na3epbr.
Egrpocbr K 3ayery
1 , Ypannenur. Marccserra. ocnosHoe ypaBHeHr{e pacnpocrp a:r.elkrfl..
2, @usu'recrl4e xapaKTepvrcrkrKrr orrrr.rqecKzx cpeA: r<os$(fuquelrrbr npeJroMJreH[r ]a

n,0rJrorqeHr,rr.

3 Eolorounr,re cBeroBoAbr: rz3roroBJreHrre I,r Marepl,IaJrbr.
4,, Onruqecnue ilMrryJrbcr,r. Mo4elra cBeroBbrx r4MrrynbcoB.
5 Onru.{ecxll e rrorepr4 B cBeroBoAilx.
6, Brruyx4eHsoe xou6rzHarlr4oHHo() pacceqHrle.
7, Brruyx4euHoe pacceruue MauAeJrbrrrraMa Bpulnrosua.
8, ,{unalrura Bo.rrHbr HaKaqKrr [r croKcoBoft eornsr rrpr4 BbrHy)KAeHHoM pacceflHr4r.r
IvlasAelrntauaL-Epzrurro3Ha. Iopor BPME,
9. 3xcnepurraerHTsurbHoe ua6mo4enue BbrHyxAeHHoro paccefl:arrfl
Bolor<oHHrre BFME-la3eDbr.

Mau4elulraua-E,pv ll

10' OcuonLI Teopt4LI xpoMarlzqecxofi 4ucnepckrr4. Boffrosue rraKerbr B Ar.rcneprup1,rorqrax
cpeAax. @asoeas r{ rpyrrrroBa{ cKopocrr.r.
I t. llpeodpa3otBalllle $oprrarr H crleKTpa HMrryJrbca B .4r{crepcroHFrbrx cpeAax.
11). Henuuefinr,re eQQer<ur B BoJIoKoHHbrx cBeroBo4ax" Ky6nunrria omruK cpeAbr.
13. Henuneffu(te ypaBHeHr.re [Ipe4uHrepa (HyIX)"
1 4. (DasoBa"s Kpocc-MoA y nflrJ:z'fl (@KM), (f asonax caMoMoAynxqm (<DCM).
1 1i. Carr.ro$oKycr4poBKa orrrr4qecKr.rx HMrryJrbcoB.,
1(i' HeczrrtMerFrI4r{ecKze rpaHc$opMaIII4I4 r{Mrrynbca. Tperre upu6rurxeHr4e reopr4rr lir4cnepcr4
I',1 . llepe4aua rau$opltaqur.r B BoJroKoHHbrx crrcreMax cB{3r{.
1[]. Henvrnefiurre:QQerrrr Bbrclrrl4x rropflAKoB. O6pasonanue yAapnofi. BoJrHbr oru6aroqefi.
19. Onru'{ecKl4e coJII4ToHbI: (pyn4anreHtaJlbHble coJraroHbr r,r coJu4'ToHr,r Bblcrrzx [opf,AKoB.
20. Bsazvo4eficlBrre onrr4rrecKr.rx coJrrrroHoB.
2L Cxarue o[TI4rrecKI.IX I4M[ynbcon: BoJroKoHHo-perxerqarbre KoMnpeccopbl.
221', Cx<atue oIITI{rIecKI4x I,IMnynbcoB: KoMlrpeccopbr Ha MHofocoJrr,rrorrHoM c)Karur4.
2:\ ' llaparvrerplFlecKoe nsald[aoreftcrBr4e SerrarocexyHAHbrx r4Mnynbcor]: reHeparlur nroporl
rapMoHr4Kr.4 (fBf).
2 tl . flap arr,r erplFrecKo e ycuneHrre Kop orKr{x r4Mrrynb coB.
2:; ' [-enepaqzx cyMMapHbrx H pa3HocrHbrx rracror. llapalrerpzqeoKr,re coJrgToHbr.
2(;. Mero4 o6parnofi 3a1arfvr. paccestrr4fl rrpv perreHzu HyIII.
2ll, Bonor<oHnbre Jra3epbr.



K CaMOCTOfl EHTA

1" O{ruuecr<ue coJII4ToHbI: QyugarvreHTi}JrbHbre coJrr{ToHbr r4 coJrrrroHbr Bbrcrru4x noprr{KoB.

or TuqecKr,rx r4MnynbcoEr : BoJToKoHHO-pemeTqaTbre KoMrrpeccopbr.

4.C e onrr,rqecKr,rx I,IMrrynbcoB: KoMlrpeccopbr Ha MHoIOOOJII4TOTTHOM C)KarI,IU.

riapMoqr.rKr{ (fEtf).
6. llaparvrerputrecKoe ycr4neHr4e KollorKr4x rrMrrynbcoB.

7. fepepaqnx cyMMapHbIX I4 pa3Horcrrrbx qacror" Ilaparvrerpuqeorflle coJrr4ToHbr.

8. MeroA o6parnofi 3a1arrr4 pacceflHtrs. npr4 perrreHrau HYIII.
9, BoloxonusreJra3eDbr.
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OcHonHa.s rnreparypa*
L tluc.neuurre MeloAr,r [3nerrpouurrft pecypc] I H. C. EaxsaroB, H.
fl. Xzsrcon, f. M. Ko6elrr<os. - 8-e asa. (sr.).- M. : EI,IHOM,2015. -
(Kraccrvecxufi yHunepcurercxzft yve6urzn).

2015 http ://ivwrv. studentl i

rary,rulbook/lSBN9
859911326167.h1m!

'.2. @uznt<a. O'r reopran K npaKraKe. B 2 r<u. KH" l: MexauuKA orrrr4Ka,
'repMoAr4uaMr4xa [l)ner<rponuufi pecypc] / Eepa Ax, - M.: AMK
.[Ipecc, 2016. - (Cepur "Kapnaauurrii cupaaounnx',). -
IS8N978594 I 200764

20t6 http :/i wwlv. stu der:rtl I

rary.ru/book/ISBi\9
8594 t200764.html

.3, KysHpqon, C. I4. @r.rsuKa. Boruoeaq orrraKa. Knan'rosar npupoAa
h3nyr{eHl4r. 3levesrr,r arounofi u rlepHoi Qra:nxu : y.re6. noco6ne /
tl.l4. Kygneuos, A. M. Iluaep. 

- 3-e usl., nepepa6. r4 Aon. - MocKsa
: Bysoacrufi yve6Hnr:I4H<DPA-M,2018. 

- 212 c. - ISBN 978-5-16-
100426-5.

2018 https:l'znaniurn. com
catalo6/product/950!
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,{. flnncxnfi, A, A. (DusNra: yle6Har I A.A. fluHcr<uft, f.IO.
Jlpanoncrcrafi ; noa o6u. peA, IO.I4. !nr<4 H.C. flyprulenoft. 

- 4-e
1434,, rcnp. 

- MocKsa : TDOPVM : HH@PA-M, 2017. 
- 560 c. : un.

-- (Cpe4nee nporpecczonanruoe o6pa:onanrze). - ISBN 978-5-16-
t024tt-9.

2017 https://znanium.con
catalo6y'product/55!)

55

,{ouonxnrelru aA Ifl4TeD lrypa
t. Eopllcon A.8., I(racenes B.B, Knaszo4uouepHLre MafHr4THBre
corurorirr [SnerrpoHurrft pecypc] - M. : @H3MATJII,IT, 2014. -
.lsBN 978-5-9221 -t 590-2.

2014 http ://vrww. studentli
rary.ru,tbook/ISBI!9

85922t115902.htm|
ll. I( rebplrz AByrlrepl{srx ri rpexMepHlrx ct{creM aBToMarr4qecKofo
penyrnpbraHur [3lercpoHnrri pecypc] / A.f. tsapcxafi. - M, : Iloroc,
i1015. - ISBN 978-5-98704-807-8.

20r5 http://iaiww. studentl i

rary.ru/book/ISBI{9
85987048078.htrn I

:|. Jlerulu no reopr4t4 nepo.rrHoc.refi r4 MareMarrrqecxofi crarucrur<e
[3ner<'rppuuufi pecypo]: yue6unn / llpoxopoa IO,B., IlonouapeHKo
Jl.C. - 2-e r43r., ucnp. n Aon, - M. : I4s.qarerucrso MocKoscroro
locyrapprBeHHoro .yHr4Bepcr,rrera, 2012. - (Klaccuvecrzfi
)/HI4Bepcr.rrercrufi y.rednzx). - ISBN 97 8-5-2ll-06234-4.

2012 http://u,ww.studerrtli

rary. ru/book/I SB).19'

85211062344.ht:nl

4. Marey arnvecKrre Bonpocbr qucreHHofo peueHr,rr runep6olavecxax
cucreM ypaBHeuaii [3lerrponuuE pecypc] / Kynlrxorcnnfi A.f.,
IloropeloB H.8., Cerra€inos A.IO. - M. : @I43MATI1L4T.2012. - ISBN
tt78-5-9221-1198-0,

2012 http://u,ww,studerrtli

rary.ru/book/ISBl.l9

8592211l 980.html



8. MATE PI,IAJIbHO-TEXHI4qECKOE OEECTTEqEI{pIE AI4CUI4TIJI.[IHbI
IrlarepiaarnHo-Texnr{qecxoe o6ecneqenme prcrlr4rrJrr4rrbr BKJrroqaer:

' ayAl4Topr4u AIrfl npoBeAeEILIt JIeKIIT{oHHbx, rrpaKTLrrrecKzx u na6oparoprrbrx 3arl
ocuaqpnnue coBpeMeHHbIMI4 rlepconanbHbrMr{ KoMnbrorepauvr, o6re4nu€untrrr,rI,r lB JroKan
EbItII,Ic{II{TenbHyro cerb lr yKoMrrJreKToBaHHbrMH ueo6xo4rauu:vr cr4creMubrM rrporpaMM
o6ecnQ.reuuenr (5 1 I -3, 1 00-3, 1226-3,106-3);

. cr{croMaMareMarlrqecKrD(r.rrrHxeHepHbxpacuuron MATLAB;

. Kalbe,qparrbHbre MyJrbrr{MeAlrfinrre cpeAcrBa (ayl. 430-Z"420-3):
o oneKrpoHHbre 3anvcv ler<quii. /

llpoxopon A. B.
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