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1 I IIEJII4 O ICBOEHkIfl I\UIC4,IIIJIIIHbI

Ilelrrc ocBoeHl4.f, AITcIII4nJII,IHLI <KnaHrosaq o6pa6orrca zH$oprraaquu>
o3HaKoMJIeHI'Ie o coBpeMeHHofi o6lacrbFo HayKr.r Lr rexHoJrorufi, couerarorqeft s ce6e
Ke ariro sofi $uz;"ut<u, 6ynen ofi alre6pr,r r4 HaHorexHolorzfi .

3agava Aucquuuuui:
o BrucHeHI4e ponl4 Qyn4arraeuraJlbHbrx 3aKoHoB Qra:uxrz, orKpbrrblx n X.X-orr,r u uaqane XXI

BeKOB B nporleccax nonyqeHr.rr, repeAar{r4 u o6pa60rr<u nusopnraquz.

2. MECN'O AI4CUI4IIJII,IHbI B CTPYKTYPE OIIOII BC)

,{ucqunnaHa <KeaHTc)Bas o6pa6orrca rzHQopuaquu> orHocrrrcs K o6.s:lare6urnra
.ql4cul4nnl4Hana (l)fIO[. [zcqnnnuHa JloruqecKl4 14 coAepxareJrbHo-MeroAr4rrecKr4 TegHo cBf,3aHa c
ptAoM TeoperI4 qecKl4x AI4cUI4I]JILIH 14 rpaKTr4t( rrpeArxecrBylo[Iero rreplro.qa o6y.reuzr.

I( 'rucny ,n:acuulnliH, Han6olee recFlo cB{3aHHr,IX c Ar,Icqunnunofi <KnaHToBa.rI o6pa.6orxa
uuQopvaquu>, orHoctrct <1@usrzra>, <KeaHTc,Bar MexaHr,rKa v crarucrr4r{ecKas tfa:uxa>,
<ouslzKa rBepr(oro reJID). B pe:ymr:are ocBoeHar Bbrrrreleper{ucneHHbrx Aracrlr4rrJrr,rH cryAeHTbr
nprao6peraror neo6xoAI'IMbIe AJII I{3yqeHl,r.rr ,4rrcuunJrr{Hbr <<Knanroear o6pa6orr<a uHsoplraqzu>r
3Halfvrfl' ocHoBHbx nonqrufi 14 rIpIrHIII4tIon $usvveclxoft reopurr H gKcrrepgMel{Ta.

3. I]JIAHI,IPYE]VIbIE PII3Y.IIbTATbI OBYIIEHVIflITOAI,ICUI4ITJII4HE
llnauupyeuue pe3ynbrarbt o6yueHus IIo A crrr4rrJrr.rHe, coorHeceHHbre c [naHlrpyeMbrr\,s4

JrbraraMr4 ocsoeHzq (Jl I
Ko.a

(lopnarpyevsrx
rconnereHuuii

YpoeeHs ocBoeH

KOMNETEHUilH

I [I,raurapyeurrre pe3ynbrarbr o6yreHun no,&r.rcuHnrrlH. xapi*eprsy,""tr. ,*""
tlropruprpoaauar KoMnereHurfi (norararelu ocBoeHLt g r<oltneresuun)

I z
OIIK-] uacmuuHaui 3ualr: 3,aKoHLr H rrpuH r{Hnbr ecrecrBeHHoHayq Hbr* l*u-rnn, 

",MeTOAbI M.aTeMaTHr{ecKoro aHanrz3a H MOAeJrnpoBaHHS;
Ymers: rdcrroJrb3oBaTb rrpHKJraAHbre flpofpaMMbt A
cpeAcrBa aBToMaTr43HpoBaHHofo [poeKTHpOB A]flafl trput pelIIeHHr,l
HHx(eHepFtbrx. 3aAaq;
Bra4err: MareMa.rnrtecKaM annaparoM AJu onHcaHHrx, aHzutl43a.
TeopeTr.rqecKofo 14 3KCnepHMeHTUtbHOfo HccneAoBaHUfl Vl

MoAeJrr4poBauar $asuuecKHx H xHMnqecKHX chcreM, ssreulrfi H

npoqeccorB, hcrroJrb3oBaHufl B o6yueuuu n npoQeccaoH&Jrl,Hoft
AeTTeJIbHOCTT/:

OIIK-7 qacmuHHbtu 3Hars: [pHKnaAHbre flporpaMMbt H CpeAcTBa
aBTOMaTn3HpOBaHHOfO fipoeKT]tpoBaHu'l, HCrroItb3yeM6re frpH
peueHHH H H)KeHepHbtx 3aAaq;
Yuerr,: IIpoeKTr4poBaTb 14 conpoBoxAaTb [pc]r43BoAcTBO
TexHuqectcl4x o6tercron, cl4creM 14 rrpolleccoB ;
B.na4err: o MeroAuKaMH opfaHr43ar1uu pa6oru
rrepcoHzrJra, co6mo4eHuf, .rexHoJrorzqecxoii u rpy4oaoil
AHCI-IKITIIIHHbI.

pe3

4. IOET'EM II CTPyKTypA AI4CUI,IIJII4HbI
AOOMKO,CTI AI4CIII4 Hr,r cocraBJrfler 5 gaqr:rHr,rx eAr4Hr,ru, 180 vacon
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c trptrMeHeHHe[l
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Haaueuosanne rcu nl ntu par4uoo/rieu AHcuHnJHH br
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C ogepx:aur{e JreKultoHHr,rx 3 aHqrHfi rro Arrcufi[Jrr{He
Par4el 1. BeeAenue B Teopuirc KBaHToB0fi uHQopMarluu.

l.l flonqrue o reopr{r4 uH$opMaur.rr4.
1 . 2 Tepl,ro4prHaMr{r{ecKrafi rroAxor: B Teopzrr4 r4r{(b opMarluu.

PasAeJr 2. flonnrufl KBaHTorlbrx BbrqucJreHr{fi"
2.1 Bonnoea"t QyHKIIuq. qlacrHe H cMelreHHbre cocrorHra.fl. Marpr{ua rrJro,rHocrr{.
2.2 l1ep erryr €rHH o crb. Mep sr n epeilyrar{Ho crrr.
2.3lloustuer Ky6r4roB, KyKBaproB tr Ap,

Pa:Ae.u 3. Knauroerle sbrqr.icreHHq r{ rrpro-roKoJrr,r.
3, I IteaHroBbre Bbrrrr4cJreHtrr.
3.2 I(nasroBb,re nporoKoJnr..
3.3 IteaHroBar Kpr4rrofpa$ti.rr.
3.4 KeaHroBbre cerr4.

PasAer 4. (Dusu'recKI{e cvcreMbl AJrs pea.Jrv3arlrrrr KBaHToBbrx rrporoKoJroB.
4.1 Jlonylrrr,r AJr.[ rzoHoB u uefirpa_rcHbrx aroMoB.
4.2 Jlazepuor3 oxJrax(AeHu e aroMoB.
4.3 TnepaoleJlbHble IIMP (raepHble MafHrrrHo-pe3oHaucHue) KBaHroBbre KoMrrbrcrepbr.
4.4 l(saHrosrIfi xoNanrroreP Ha ocHoBe B,peMeHnroro KoAr.rpoBaHr.rr B Aorrr4poBaHHofr cpeAe.
4. 5 r{acru ua B rreHTpanluo J-cunaverpr.rqr{oM rroJre cr.rJr.

C oqepxri nue [pnKTtFrecKHx r anqruii rro AHcrIunJrr{He
Terrla 1. Mo4elrapoBaHrre yparinenar .rlarpau:xa B r{exaHuqecKr.rx cr4creMax
Tetra2. Mo4enrapoBHlre ypaBlreHl{t ArBr4)r(eF{r4.s 14 gHeprlrr4 B peJrffTr4Br.rcrcxofi MexaHr4Ke
Terraa 3, Pacqer ilepeAaroqefi eonHoBoAnofi rluHLrvr
Telra 4. MogemapoBaHr.re ypailueuu.a lJlpe1unrepa

5. OEPA3OI| A'TEJIbHbIE TEXHOJIO|I,II4
B npeno4aBaH%r4 rlrqqplnJlultrI <KeaHTonar o6pa6orxa ran$opuau:u[) HcrroJrb:iyrorcq

pasuoo6pasurte o6pa:osareflsHtte lexHoJroft4v KaK TpaAr,rut4oHHbre, TaK r{ c rrpr.rMeHeHr4eM
aKTVBHBTx Iz r,rHt n o6yveuur"

Axrznnr MeToAbr o6yueuur:
L, un (meua No2.);

f'ptynnoean ducrtyccun (meua NeI);
Auanus cumya4yil (mena M,3),.
fI puu e u e u u e uuuma4uo HHbtx, o d e n eil (n a 6 op am op uu e p a 6 o mu No 3 - 5 ),.
Pas6op rcourcpernuwx cumyaquil (meuq Ne4);

6, OIIEHOqHbIE CPIOACTB A ilJI'iI TEKYIIIE|O KOHTPOJI'I YCIEI}AEMOCTI4,
tIP O M E }ITYE O IIH O rZ Ar r N C TAIIIIII'I tto I'IT O f AM O C B O N)HVTfl

,AI,ICIII4IJII4IHbI I4 YIIIDEHO.METOAI4IIECKOE OI;ECTIETIEHI4E
CAMOCTOqT EJIbHOIZ PAEOTbI CTYNEI{T'OB

Bonpocr,r Arq nlefiruur-rcoHrponq
Pefirunr-nonr;ronr J\b tr

1, Cyrr xnalrronoft zH@opMarlr4r4,

2. 3axou Mypa.Pom xeaHronrx e$Serlon.



3. Mauruna TsrcpzHra.
4. Jloruqercxue oleparlr4r4.

5. Tpe6oneLHz.tr x xsaHroBoMy KoMrrnrorepy.
6. 3nrpornar lllenoua.
7 . Koff4.rercrso nn$oplraqlru,
8, Tepnao4raualazqecKzfi npeAen gHeplr4a nepeKnrorreHr4fl,
9. flponycnHar cuoco6Hocm unsopr,aarlrroHr{oro KaHana.
10. llonsrrze o6parulrocra B JrorflqecroM gJreMeHTe.

1 1. VcnosHatr gHTporrvr v B3arrMrraflzHSoprr,raqz.a.

1 2 " Anropral\rbr cxarrrs Krrraccr4rfe)cKIa( AaHHbrx.
13. {nozuHufi rasa-r ceq:iu. Eurocrr Kar{aJra.

14. Koa Xsuvuura.
15. KsaHrollbre cxeMbr r4 N,larpnqHoe orr4caHrze.
16. BonHosax Syur<qux.
1 7, flprznqu:r cyrepro zuriuu. Cpe4nze.
I 8, @opuan:r{3M Marprzrlbr urornocrr4.

Peftrunr-rconripolr J\b 2
Ilunefisrre onepaTopbr Lr rlx crrofic:rsa.
flonqrze qucroro coclorHur.
flepeuytauHocrb.
Mepu lepenyraHHocr]4.

OcuoeHr;re KBaHToBbre onepaqlnu.

[nyxrcydurHbre rcaHTctnrre onep a\mv.
@opnrzpoaaHr4e nepen./TaHHolo cocrorHr4.f, ,

Amopulna [ofiua.
O 6rqz e rp rlHrlrr nbr xn aEron orZ npzrrrorp a$ rzu.
flporoxcur Eenuera-BpaccapAa BB- ti4,
Teopeua Belna.
Pacruupennbre nporoKoJrbr KBaHronofi xpvnrorpa(fnta.
Crparerzx lepexBar-[rlpecsrnna.
Onrzuzumnoe nononyrur4 BaHIze.

flouexoyr;rofi .rI4stre BTlrqlrcJreHrr_rr.

Koppexqur KBaHToBbrx ourz6orc.

KsaHrosils renertoprarlms.
KeaHrosbre r,ru$opnaaqrroHHbre cerr4..

Ky6uru Ha zoHax B noByrxKax. paMaHoecKa.f, cxeMa.
Peftruur-nourpo;rn J\bj 3
Jlonymxa flesnHnra.
Jlonyurxa llaynr.
Jlonymrca 4lr Hefirpalrinux aroMoB, Onru.recKr.re perxerKr4.
JIa: epuoe oxJrDKAeHrr e aroMoB.
Oxlax4eHr4e B cro_flrrefi nolne.
M-cxerraa ns aulro4efi crnizq
Onucauue nsaurro4efi crlszg Ha ocHorle Marplrqbr frnorHocrr,I
llprznqun BpeMeHHofo KoAr4poBaHr4Jr, rprrMep pa6oru oJreMeHTa xoR
OprauusaLqr4r rronynponlo4uzxonofi crpyxryprr.
Ouyrcanrze oneKTpoHHo-x4epuoii cnlrnoeoft crrcreMbr.

l.
2.

3,

4.

5.

6.

7.

8,

9.

10,

11.

12.

i3.
t4.

15.

16.

t7,

18.

19.

l.
2.

3.

4

5.

6.

7.

8.

9.

10.



Bonpocrr rc erqaMegy
1 l. Cym xBanroeofi unftlcprvraqlrz.

12. 3arcou Mypa.Pom xsaHrontrx s$Qexron.
13. Maruuna Trropzura.
I4. Jlorv.recKr4e orreparu4 a.

15. Tpe6onaHrrr K KBaHToBoMy KoMrrbrolepy.
1 6, 3HrponuEs LLIesoHa,

1 7. Konzqercrno zusopnrllqrarE.

I 8. Tepuroptr4HaM[rrecKaft npe4e:r 3Hepfr4 rr lepeKniorreHv_s,
1 9, llponyoKHaq croco6n gcm un(f oprvraqr4oHHoro KaHaJra.

20. llonsrze o6pauzuocrr4 B JroflrqecroM gJreMeHTe.

21 . Ycnonn€ur oHrporrn.f, 14: B3a[MHax zuQopu arJprfl..

22. Am opurMbr cxarrlr KJraccr4qercKr4x AaHHbrx.
23. {nouunufi xaHar ceslz, Eurocrs RarnaJra.

24.Kon XeurvruHra.

25, KeaHroBbre cxeMbr 14 Marpr{rrHoe orxr4caHr4e.

26, Bonnoear (f yur<qrax.

27 . llpuutl rzr 1l c)rrrep[ 03 rrru4rr. Cp e:4nra e.

28, Ooprraanra3M Marpr.rqbr rrJrorHocrrz.

29. Jluneirm,re oreparoprrl z zx cBoftc'rsa..

30. flourrue rrr4cTofo cocroqHur.
31. llepenyraHHocrb.
32. Meprr reperryranHocrrd.

33. OcHoeH6re KBaHToBbre oneparlr4r{.

3 4, [nyxrcy(Srarnrre KB aHToBbre onepar]]rr4.
3 5 . @ oprvrzpoBaHrre flep erryraHHor.o coc)To fl:nvrfl..

36. A:rropulnr [ofiua.
37 . O6urye ilpr4Htlurrbr xsaiurosofi xpu n rorpa$zn.
3 8. llporor<ll Beunera-Bpaccap4ar BB-84.
39. Teopeua Berna.

4 0. P acrurzpr3HHbre rrporoKonbr Ks aHroB ofi r<pn nrorpa$uz.
4 I, Crp arcrr4r rrepexBar-ilepecunna.

42. Ontutvral bHoe noAclyinzBaHr4e.

4 3 . llouexoycroft vnetre eir-{racreHllfl .

44. Koppexular KBaHrosrDr. oruz6oK.
45. Ksauronurr reJrerropratu4_s.

46, KeaHron r,re ran$opMarf r,roHHbre cerrl.
47 . Ky6uru rra HoHax B noByrrrKax. pauaHoncKiur cxeMa"
48. Ilonylma fleHHusra.
49. Jlonyruxra flaylx,
50. rlonynrKil AJrr HefirparrsHbrx aroMoB. onru.recxue perxerKr{.
5 1. Jlasepnoe oxnor(AeHr.re aroMoB.

52, OxnaxrleHlre e crosqeii BorrHe.

5 3. M-cxerraa B3ar4MoAe it cr'snfl.
5 4, o n ncauue B3 aHMoA efic|tsus Ha o cHoB e Marprr rlbr rrJrorH o crr'
55. llpzHrlt4rr BpeMeHHofo KoAr4porBaHr{-fi, rpr4Mep pa6oru oJreMeHTa xoR
5 6. OpraHv 3ar\Hfl rronyrpo B o4Hraxon ofi crpyKrypbr.
5 7 . O nucam{e oneKrpoHHo l-_f, AepHofi cnrauos ofi czcrenru.



Bolpocrr xl ural. Ilponyr: ilio our-u"
2. floH.srpre o6paruuocrira s rorlaqecKoM 3Jrerv{eHTe.

3. (DopnruponaHr.re rreperlyraHHoro cocrof,Hr4 fl.
4. Pacruupeunrre nporoicoJrbr KBaHronoft rpunrorpa$r,ru.
5. Koppexqu.a KsaHrosrix olru6ox.
6. KsaHroBas renenopra.rlrrr.

7. Onru.recKr.re pememz.
(Doul oIIeHorIHbIX ctr)eAcrB Ant IrpoBeAeHr.rs arleclarlru ypoBHrr c$oprr,rvponarrHocrr.r

KoMrlereHllrzfi 06y'raroql4xcfl rlo rtzcllI4nnzue oSopMJ]-sercrr or.4eJrbHbrM AoKl/MeHToM.

7 . YTIEEHO-METOAIIIIECKOE IT ?IHOOPMAIII4OHHOE O EECIIIIqEIII4E
ArrcqI,IurrrHbr

7. 1. Knuroo6ecue.reHHocrb

U. 1YIA I B,PT4AJIb H O. TEXHilTIE CI(OE OEE CTIEIIEHPIE AI4CIIUIJII{HbI
MarepzarrsHo-TexHr4rrecxoe o6ei:neqeHn'eE{crla],,,rrHbrBKrroq :

' ay.4lrrctpuv Anfl flpcrBeAeHllr[ JIeKuI4oHHErx, npaKrl{rrecKr4x z na6oparopr{blx sauntuit:.,
ocuarqeuHue coBpeMeHHbIMI4 rlepcoHanbHr,rMrr KoMrrbrorep a,,,!In, o6reganeuHrnru B JroKaJrbHyr{)

HazrueHosaHue Jrnreparyprr : &BTop; Ha3BaHrre, BrrI vB Aalur.
r43.qaTeJlBcTBO

OcEosgas nurx

foa
v3naHvt

KHI'lf OO B I]C flE q EHH OCTI)

Korzqecrso
3K3eMnnrpoB

usAauufr s
6u6luorere

BilY s
COOTBCTCTBI4I4 C

@foc Bo

Halzque a:remponuoil
6u6nzorerce BnfV

l2
rparypa*

J 4

r. anuJrtrHHbl€ Mc.r.o/,bl [JneKTpoHHLIpI pecypcl / H. C. baxBaroB
H. II. Xr.rar<oe, f. ]vl, I(o6easroe. - 8-d ml. (rn.) - M. : BhHOM
20 15. - (K,raccnqecrrrfi yHHBepchrercr<uft yre6urarc).

2015 tLttp ://www. studentlibrary. ru/
book/lSBN978 599 6 3261 67 .h

tml
L. vnJnna. \Jr t€upl4t4 K [paKTLIKe. tj z KH, KH. l: MexaHI4Ka,

lltynl repMoAr4HaMr4ra [3nerrpoHurri pecypc] / Eepa,{xr. _ M.:
4Y-{ !p..., 2016. - (Cepza "Kaluauuuft cnpanouuzr,'). -
ISBN978s94 1 200764

2016 http ://www. studentlib rary. rul
book/ISBN978 59 412007 64,h

tml
J. N/JX9UUb, U.
npr4poAa r43ryrreHr4J

yue6. noco6ue /
nepepa6. 14 ron. -2018.-212c.-lSt

201 8 h ttp s ://znanium . conl catalo g,l

producV950965

+. trnHcrtlt, A, A, {+lh3uKa; yveOunk / A.A. []nucrcnfi, f.fO
l-par<oacrcnil ; noa o(tu. pea. IO.h, Au4a H.C. flyprrruetoir. _ 4
3 H3A., r.ionp. 

- MocKsa : @OPVM : l4ll@pA-M, 2017. __ 560 c.
ua. - (Cpelrree npoQeccaonarrBuoe o6jpasonaHrae). _ ISEIN 97g-5
r6-\0241 t-9,

2017 http s ://zn an ium . corn/ catalo p;l

product/559355

2014 http ://www.studentlibrary.ru/

book/ISBN978 59221 | 5902.h

tml
2015 http ://www.studentlibrary. ru/

book/ISBN9785987048078.h

tm1

20t2 h1Ip ://www. studentlibrary. r.u /
b o ok/ISBN978 521 | 0623 44.h

tml

a. lvrziluMirrhqecKlte Bonpocbl
nrznep6orl.recKr.ix cl4creM ypasueuuit
Kyaurcoaorrzil A.f., floropenos H.B.,
@LI3MAT JIL4T, 20 t2. _ ISBN 97 8_5 _92t

S. MATEPI{AJIbI{G

qacJreHHofo peixeHr4t

[3nerrponHr,rfi pecypc] /
Cenrdnoe A.0. - M. :

1-1 198-0.

2012 http ://www. s ludentlibrary. ru/
book/ISBN978 59221 1 19 80,h

tml

ilr{



BblqllcrurenbHylo cerb 14 yKoMnJIeKToBaHHbIMI{ Heo6xoA[MbIM c]IcreIvIHbrM
o6ecne.ieHueu (5 1 1 -3, 100-3 ;1226-3,106^3);

o cr.rcreMaMaTeM cKrrx H amr(eHepHbx pac.r€rou MATLAB;
. Ka$eApaJrbHbre M. Jrbrr,rMeAuilulre cpeAcrBa (ayt, 430-2,420-3);
o gneKT'poHHbre 3ailugv lexqnfr.

Pa6ovyro rp o rlp aMMy co craBr.rJr Aorlerrr xa(f e4pu,O rzllM
(OI,1O, nognucr)

Peues:eHr

C.M.AprlrcelrH
OI4IO

ilpofpaMMHErM :

KOM14CCHI,I

flporoxor J\b 1 or 31.08.2020 roaa
3ane4yrou1raft x zL(f egpofi

( noAnlrcr,)

H arrp aBneHus 2flQ 3 . 0_L FIAUld,exH o Jr o f zH r.r M rrxpocrrcreMH alr TexH 14 Ka

flporoxor Jtlb I rrr 31.08.2020 rora
flpeAcel areJrb .KoMr4 ccrzr4

(npegcrannrel s pa6oroAarerq

flporpauna paocMorpeHa u ogo6peFril Ha 3ace1a

Pa6o.{as nporpaMMa o4o6pena ua

flporoxor 3acetJa*prs. xa@egp1,r ),11)

HTex> A.
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