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1 " IIEJI|4 OCBOEITI,Ifl nurJruIrrJII4HbI

Ile.rrHo ocBoerll4f, AIlcII[nnLIHb] <Ocuosbr rgaFrroBbrx sbr.rucneHr.rfi) flB.llrrerct
o3IlaI(oMJIeHI4e o coBpeMeHHofi o6lac'rblo HayI(H v rexHoJroruft, couerarouleft s ce6e pi3lenbr
xsaHrosofi Su:nrcu, 6ynenofi anre6pu lr FraHorexHoloruft.

3aAaqa AncqurrJrr{Hbr :

o Bu.scueHI{e ponl4 SyH.qave"raJlbHbrx 3aKoHoB rfu:uru, orKpbrrbrx e XX-oNd z naque XXI
BeKOB B npoqeccax fionyrr€Hufl,nepen.auu u o6pa60rru uu(f opMaur4r4.

2. MECTO Arrcrlr4rrJrr4Hbr B cTpyKTypE Orrorr Bo

,(ucquuuua (OCHOBbI KBAHTOBbIX BbI.TII4CJIEHVIVI> orHocrdrorr K

QaxynrrarplBHbIM AI4cIIuIIJII4Hau, !ucqunJTr.rHa JrofvqecKr.r 14 coreplr(areJrbHO-Mero,{prqecKr.r recHo
cBq3aHa c ptAoM Teoperl.'IqecKl4x AlrcqarrJuzrH 14 rrpaKTr4K npeArrrecrByrouero neprroAa o6yqeHu.s.

K vracny AI'IcqulnIrH, nara6olee recHo cB{3aHHbrx s ,4r,rcqunnzHoii <KeaHToBa.s o6pa6orxh
uu@oplraquu>, orHocsrct <@u:uxtt>, <KsaHToBar MexaHr4Ka v c'r.arlzorl4qecKa.s $r4ruxa>,
<@usuKa rBep.qofo reJID). B pe:ymrare ocBoeHr,rr Bbrlrrenepeqr4cneHHbrx r,ucrrr4nnr4H or),reHTbl
lpuo6perator ueo6xoAlrMble Ant l43yqeHr4fl rvrcuvrwrrrHr,r <KeaHToBa.f, o6pa6orra uH{rc,pvraqun>
3HaHus' ocHoBHbltx noH-f,rl4ft Ir npLIHIIIrlon Suszvecrofi reopuu r4 sKcnepr,rMer{Ta.

3. IIJIAHI4PyEMbIEPIISyJIbTATbIOEyTIEI{pI.flIIOAI{TCIIUUJII,IuE
fllanupyeurte pe3yJlbrarbt o6yveuar ilo Ar,rcur4rrJrrrHe, coorHeceHHbre s nraHVpveMbrM14
pe3 oIIonIrbTaTaMkI OCBOeHz.f,

I(oa
t|lopvr,rpyeusrx
KoMnereHufid

Vpoaeuu ocBoeHrrfl
KOMneTeHULil4

fhaHnpyevrre pe3ynhrarbt o6yvennt uo.(ucuan,rnue xapaKrepH3yrou{r. sruno]
dlopurlponaHr.rr KoMrtereHr{t4il (nora:are,ru ocBoeHil, rovnr:teHuun)

I 2 3yK-l uacmuuuat[l 3 u ama : np asur a c o cm a6Jt e H u.fl aH qnumul e cKux d o rcyu eu m oe ;
np a6uJr a ocp o pu n e u un c cbtJ,t oK u a 6u6nu o zp a euv e crcue onu c aH ufl ;
vnenn: coomHocumb posuopoduate n6,reHun Lt cuc,meMamu3upo,amb Ltx
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Bngdemo :,' H e6b, Ku tlcnor b3 06 eHun du ar erc mwlecKozo u emod q noiH (7H u,
npu aHar.u3e u cuHmne uuQoptta4uu pastuvuoil npupodu u c pa3,ilu\Ho.+l
KOHmeKCme:

nK-4 qacmuuuutit 3uamo: uemodat npoeedeuun eKcnepulv,eHmoe u ua6.,uodeHun-- --
o 6 o 6uqeu ua u o 6p a6 o mrcu uu Qt opu at4uu ;
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Bn ad e' m u : H a6 d Ku np o o ed e u un M ap Kemu H e oe ow uc cn ed oo au uir u qtv u,o -

m ex u uy e crc g.li uu ch opu a4uu ;
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Haruque s ancLun,rrrHe I(fIll(P
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C oqepxanue [panTrrqecKnx 3 aHsrr.rii rro nrrcufi[JruH e
Tervra 1. MoAenzrpoBaHlre ypaB*el:afl Jlarpauxa B MexaHr.rqecKlrx crrcrer{ax
Terrla 2' Mo4enupoBHI.Ie ypaBHeHI4t ABH)r(eHkrfl.ugHeprrrr4 B pe.lrrr4BurcrcKofi r,rexar{r4Ke
Teua 3. Pacqer ilepeAaroqeft sorHosoAHoit nr4Hr{r4

T eva 4 . Mo4enupoBaHue ypaBHeHr4r Lllpe4uurepa

5. OEPASOBATEJIbHbIE TEXHOJIOII4PI
B npeno4aBantrr4 AIdcIIunnI4FIH <I(eaHToBar o6pa6orxa zu{roprr,ra.qr4u) ucrrorrb:ry}orct

pa3Hoo6piBnue o6pasoBargJlbHble rexHoJrorpru KaK TpaAprIIIloHHbre, TaK 14 c rrplrMe;IeHr,reM
aKTr4 BHbrx r.r rzHTep aKTr4 BHbrx M eroAon o 6yleuur.

AKrusHr,le 14 r4HTepaKTuBHbIe Mero.rlbl o6yueHua :

fpynnos an ducrcyccun (pasden J,/b I ) ;
Auanus cumyaquil (pasDen Jlh3);
Ilpuueu euue uMumaqLtoHHbrx uo d eneil (pasd en Ne 2),.

6' OIIEHOqHbIE CPEACTB A I\JIfl TEKYIIIEIO KOHTPOI.fl yCIIEBAEVIOCTI/I.
rIP o ME xyr orIH orZ arrn c TAIII,III rro I,IT orAM o cB o EHI4;I

IIUCIII4TIJII4HbI I,I YTIT]EHO-METOAI,IIIECKOE OEITCIIEIIEH]I{TI
CAMOCTO.fl TEJIbHOIZ PAEOTbI CTY/TEH'IOB

Bonpocr,r Arq pefirznr-rcoHrpoJrq

PefiruHr-rcoHrpols JTo I
1. Cyrr reauronofi uH$opMarlr{r4,

2. 3axon Ivtrlrpa. Pors rsaHronux eQdlexron.
3" MaurzHa Trropuura.
4. Jlorz.{ecKue oileparluu.
5. Tpe6onannr K KBaHToBoMy Kotv{rrbrorepy"

6. 3urponnx l[eHoHa.
7. Koru.recreo uu$oprraaquu.

8. Teplro4zuaNau.recKzfi npe.qen sHeprr4r4 reperrroqeHr,rr.
9 . flponycrrrar cnoco6uocrs raH$opvarlrroHHoro KaHaJra.

10. llonsrpre o6parzlrocrr,r B Jrorr4qecxoM 3neMeHTe,

I l. Ycroeuarr sHTpolr.r.sr 14 B3auMHax uusopnr apfl,.
| 2. An opur'lirbl cxarr,rr KJr ac cuqecKux AaHHbrx "

I3. r{nornvHr,lfi xana.n cBq3rr. Eurocm Ki}HaJra.

14. I(oa Xsr\4rwr.rHra"

15. KeaHroBEre cxeMbr 14 MarpuqHoe orrr4caHr4e.

16, Boruosaq Synrcuzs.
1 7. flpranqun cyreprro3 vrrJuv. Cpe4uze.
I 8, @opvaru.r3M Marpr,rrlbr rrJrorHocTr4.

PefiruHr-monrpo.lr J\b 2

l. JluuefiHlre oleparopbrvr uxcsoftcrBa.
2, flonsrue qlrcrofo cocrorHr,r-s.

3. flepenyranHocrb.
4. Mepsr repenyraHHocrr4.

5. Ocnonuue KBaHToBbre otreparluz.
6, {nyxry6zrHbre KBaHToBbre onep a\uvr.
7 . @opurzponaune nepelyraHHoro coclro;rHzl .

,' i,



8, Alropalu floilva.
9. O6qrze rprzHrlr4nbr xsaHronofi: Kpr{rrrorp a$uu.
I 0. llporor<or EeHHera-Bpaccap4a BB-84.
l l" Teopenra Bella.
I 2. P acruupeHHbre nporoKoJrbr KBilHTo Boft xplrnrorp a$uu.
I 3. Crparerrzr rrepexBar-nepecr,rJrKa.

1 4. Onrurr,ra-rrbHoe [oAcnyrxr4BaHr.t e,

1 5. llonaexo)rcroft .Iusrle Bbltll4crreHr4fl .

1 6. Kopper<rlr4r KBaHronrrx ourv6ox.
I 7. KsaHroBas rerenoprarlur.
I 8. Itnauron sre uu$opMaqr4oHHbre cerr4.

19. Ky6uru Ha r4oHax B noByrrrKax. paN4auoecKa.,r cxeMa.
Pefirusr-rcoHrponr Nb 3

1. JlonyrurafleHnprnra.
2. Jlonyurxa flayrrn,
3. Jlonyurxa 4rx Hefirpa-rbHbrx aroMo[]. orruqecrue peurerKr.r.
4. Jlasepnoe oxJraxAeHr.re aroMoB.

5, Oxlarx4eur.re B crorrrefi eorHe.
6. M-cxetra ssazNaoaefi crBnfl,

7. onacanue nsanuo4eficrBr,rr Hur ocHoBe Marpr.rrlbr rrJrorHocru
8. flpuHqrlu BpeMeHHoro KoAr4poBaHr{.rr, rpr.rMep pa6oru sreNdeura XoFL
9. Opranusaqilq ronynpoBoAHr4x:oBoft crpyxrypu.
1 0. Onracanve oneKTpoHHo-sAepHofi cnkruosoft cracreur,r.

Bonpocu x gaqery

I L Cyrr KeaHronoft znsopuaqun.
12. 3ar<on M:ypa. Porlr xeaHronux e$@erron.
1 3, MaruerHa TsropzHra.

I 4. Jloruqecxr4e oneparlru.
15. Tpe6onaHprr K KBaHroBoMy KoMnbrorepy.
1 6. 3urponr.r.s lllenona.
I 7. Konu.recrno uuQopMarrru.r.

1 8, Teprrao4r4 HaMur{ecKzfi npe4el 3Heprr4 14 repeKrroqeHr,rq.
I 9. flponycKluaq cro co6noct uu(| opnraqr4oHHoro KaHaJra.

20. flonsrze o6paruuocrr4 B rofrlqesKoM 3neMeHTe,

2 1 . Ycr oeH arr gHTp o nr4 fl, v BsavM:eaq zu,f opN{ ar\krs..

22. Am opurryrbr cxarrlfl KJraccl4qe oKu x AaHHbrx,
23. flnouunr,rfi xaual cBr3rr. Euroorr KaHaJra.

24.I{ot Xetruunra.
25. KsauroBE,Ie cxeMbr r,r Marpr4r{Hoe orr,rcaHr4e.

26. Bonuoeal SyHxqrtn.
27 . [lpuurlrzn cyrepro3r{rlr4r4. Cpe4urae.

2 8. @oplranr{3M Marpr4qbr rrJrorHocrr.r.

29. Jluuefrrrbre oreparopbr r.r ux cnoftcr.na.
30. llousrue qrrcroro cocro.sHur"
31. IlepenyraHHocrb,
32. Mepu nepenyraHHocrkr.

33. OcnoeHbre KBaHToBbre oneparlr4u.



34. [eyxrcy6,ururre KBaHToBr,re orTepaqnrv 
"

3 5 . @oprtrupoBaHr4 e rrepenyraHHof o co cro flHLrfl,.

36. Anropzrrr,r lofiua.
3 7 " O6urae ilpr.rHrlr4nbr xsauronofi rpunrorpaQuu.
38" llpororcol Besnera-Bpaccap4a BB-84.
39. Teopenra Eella.
40. PacruzperHHbre rrporoKonbr KBaHToBoft npunrorp a$uu.
4 I . Crparerl{r nepexBar-nepecbrnra.
42. Ontut taJrbHoe noAcnyrxr4BaHv e.

43 . llonaexoycrofi .runbre Bbrrrr4cJr eHyrs..

44. Koppenqus rcaHTostrx our6oK.
45. KsaHroBa{ reneroprarlus.
46. KnaHroerre nn$opMarlrroHHbre cerr4.
47 . Ky6:rn:.;r taa r.roHax B noByrrrKax. paNlanoscKaq cxeMa,
48. JlonyurKer fleuuuHra.
49" Jloeyruxa flayla.
50. Jlony'rKa Ans ueftrpalrubrx aroMoEr. ouru.recxue pe[rerKr,r.
5 1. Jla:epuoe oxJraxAeHue aroMor].
52. OxnaxcleHr4e s crosqeft BoJrHe.

5 3. M-cxervra B3avMone fiorsus.
54. onucaru4e 83ar.rMoAefi,crsus Ha ocHOBe Marpurlbr rrJrorHocrr4
55, llpunqurT BpeMeHHofo KoAr4poBaHr4fl, rpr4Mep pa6oru srevenra XoFl
5 6. Opraur,r 3a\ufl nonyrpoB o4uuxonofi crpyKrypbr.
57 . Onucaun e oneKTpoHHo -sAepH oii cnuHosofi cucrevlr.

E oup o crr rc carrlo croqrerr,Hofi pa6 ore crvAeHra
l. Ilponycxuax cnoco6uocrr uH$opuarlrroHr{oro KaHaJra.
2. flonsrue o6pauauocrr4 B Jrorr{r{ecKoM 3neMeHTe.

3, (Dopnrupo,naHlre ilepelyrauHoro cocro.sHr4f,.

4. Pacmupeuubre [poroKonbr KBaHTonofi xpuurorpa$urz.
5, Koppexuus KBaHToBr,rx ourn6ox,
6" KsaHrona.r renenopraur{q.
7. OnruqecKrae perrerKtr.

(DouA oIIeHor{HbIX cpeAcrB AJI{ nlpoBeAeHr,rr arrecra\kru ypoBHr c(fopnaraponaHHocrr4
KoMIIereHIIufi o6yuaroxll4xct rlo At4cllutrnnne o@opMJr{ercr orreJrbHbrM roKyMeHTOM.

7 " yqE []Ho-METOArrtrE clKoE I,I I4HO OPMAIII,IOHHOE OtjEC TIETTE HTIE
ItucuuIIJII,IHbI

7. I " Ksuroo6ecneqenHocrb
HauveHosaH He n ureparypLl : aBTope Ha3BaHtie, DvtA u3 aaHnfl , KHI,I| OOE E;CIIE LIE HH O C'I'b

I(onrzqecrso
3r(3eMtInspoB

v3AaHLrn B

6n6rrzorere
BrfV e

COOTBCTCTBI]h O

OI-OC BO

lllaruqze a sler<rpouuofi
6r.16auorerce IJ,rl-V

OcHonsas nureparypa*
l. Lhclesusre MeroAEr [3nexrpontrlft pecypc] f H. C. Sa*sanoB,
I{. fl. Xr4aKos, f. M. Ko6elsKos. - 8-e r.r:a. (el.). - M. : EI,IHOM,
20 I 5. - (Kraccusecxuir yHr{Bepcr.rrercnnfi yue6nur<).

http://www.studentl ibrary, ru/
borrk/I SBN978 599 1532. 6 | 67 .tt

tml



2. Quswxa. Or reopuu K npaKrur(e. B 2 xH, I(tL t: l,4.xaHar.a,
orrr4Ka, TepMOAHHaN{ilra [3,rer$ponuufi pecypc] / E€pa ,(x, _ M.:
[Ml{ flpecc, 2016. - (Ceprar ',KapvauHrrfi crpaaorHrar"). -
r sBN978594 I 200764

2016 http ://www. studentl ibrary. ru/
L,oo k/lSBN978 59 4 | 2007 64.h

Iml

3. I(y:ueuoe, C. Ll. @nzura, BorHoear o.,nr<a, lCuar,rou-
nphpoAa H3ryrteHur. 3,reveurrr arovHoii n s,tlepuoii <bnsrrcu:
y.re6. noco6ue / '?..V.I(ysneuos, A.M. JIuacp. - J-e H3.u..
nepepa6. u lon. - Mocrsa : Bysoncrr.rft yqeoHriK : lrlH@pA-M,
2018. 

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

2018 https://znan i um .con: I calalo gl
product/950965

4. [Iuucr<uir" A. A. @Hsuxa : yue6Hr.rr / A,A. I1r.rscnJ4fiJJO,
fpar<oncr<ufi ; noA o6u. per. IO.l4, !ura, H.C. Ilyprruenoft. - 4-
e r43A., r4cnp. - MocNsa : OOPVM : hH<DpA-M, 2017, - 560 c, :

ur. - (Cpeanee npod)eccnoHrrlLHoe o6pa:oaaHr.re), - ISIIN 979-5-
t6-1024fi-9.

20r7 trttps ://znani um. oom/catal o g/
product/5593,5 5

HhTCI 6HA'
l, Boprcoa A.8., l{race,res B,B, I(sa3HoaHoMepH6tc Mar-Hl4rHbte
coJrzroHbl [3ner<rporrutrft pecypc] - M. : @H3MATJIVI'T,2014. -
. tsBN 978-5-9221 -1 590-2.

2014 http ://wwrv. studr;ntl ib rary. rui
book/lSBN978 5922 | | 5902.1'r

tml
2, t( Teoprl,r AByMepnbrx t4 TpexMepHbrx cucreM aBToMarljr.recKofo
penynvrpoBaHxr [3nerc.rponHrrft pecypc] / A.f. Bapcnrfi. _ M. :

Iloroc, 2015. - ISBN 978-5-98704-807-8.

2015 http://www.stuclentl ibrar),. ru/
book/IS8 N9785987048078. h

trnl
J. Jlet(quH no roopnH aepoffruocrefi il varevarn.lecKoil
crarucraKe [3,rercrpoHHrrE pecypc]: yse6uun / IIpoxopoa ]O.8.,
floHovapeuro J'|,C, - 2-e v3a,, ncnp. h Aon, - M. : h3aarerrcreo
MocxoscKoro rocy.qapcrBeHHoro yHilBepchrera, 2012.
(I{aaccrz.recrcuii ynnnepcurercnafi yre6uur). - ISBN g':-9-5-2ll-
06234-4.

2012 http://www,snrdentl ibrary. ru/
bool</lS BN97U 5?.1 1 0623 44.h

tml

4. Marevaruqecxne Bonpocbr qhcreHHoro petrreHr,t,
runep6oaavecKlrx cl4creM ypaeneHrzfi [3nempounsrft pecypc] /
I(ynnrconcr<nfi A.f., lloropenos H.B., Celrduon A.IO. - M. :

ot43MATJIr4T, 20 12. - I SBN 978-5_9 22 1 _1 1 98 _0.

2012 http ://www.studerntl i b rary. ru/
book/1SBN9785922 I I I 980:h

tml

8. MATEPI4AJIbHO-TEXHUTIECKOB OEBCIIETIEHI4E AI,ICqUIJII4TI]bI
MarepzarmHo-TevJrr4rrecKoe o6ecneqeHlre ro,rc[prrrJ[4Hbr BKlroqaer:

' ayAu.Iopvu Ans npoBeAeHLIs [paKTI4rIecKI,IX sa:uflTvti4, ocHarrleHHbre coBpeMerrHbrMrt
rlepcoHurnbHblMH KoMIIbIorQpaMLI, o6reAIzueHHbIMI{ B nol(anbHyro Bbrqr4oJrr,rrerbHyrcr cerb rI
yKoMnneKToBaHIIbIMI'I Heo6xoALIMbIM cl4creMHbrM nporpaMMHbrM o6ecne.leur,reM (511-3, 100-
3,1226-3,106-3);

. cr4cTeMa MaTeMaTr,rqecKr4x r.r rrHxeHepHbx pacrreron MATLAB;
o Ka$eAparrr,Hbre MynbrrzMeAufiHr,re cpelcrBa (ayl,, 430-3,420_3\:

SJreKTpO HH IJre 3 ailucvt n eKrII4fi .

Pa6ovyro [porpaMMy cocraBlrJr

Peqeuseur
(npe4cranarenb pa6oroAarens)

(Dull
(OHO, no4uucr)

flporpanrrvra paccMorp ef.a 14 oAo6peHa Ha
flporoHor J\b I or 3 L08.2020 roaa
3ane4yroqufi xatf e4poft ApaxenqH C.lM"

(oLro,
Pa6oqas [porpaMMa paccMorpeHa r4 0.4o6flena na
Hanp aBneH vfl Q2.03 .02 <<Qy ngawreHranbH a.* LrH O opM
flpororor Nsl oir 31.08.2020 roaa ,"/-

IoAnHcb)

s ac e RaHuu yqe6 Ho -MeTo,4r4tre cKofr x<lru lr cc uz'
r{ IrH0opMaur4oHHbre TexHoJrollt4tr)

flpe4ce4areJrb KOMr.rccpr14

(oLIo, noanucu)



JIIIC T IIEPEYTBEPXAEHI,Ifl
PAE OTIEfr ilP OI-PAMMbI NI4CUIITIJII,IHbI

Pa6oqa"s nporpaMMa o4o6peua ua yue6uuft rog

flporoxor sace1alzrr ra(fe4pu J\lb 

-- 
or roAa

3auelyrcuzft rcaSegpofi

Pa6oqas nporpaMMa oAo6peua ua y.re6nrrft roA

flporoxor saceplanprs, xa(fe4pu J\b _ or roAa

3ane4yrcquft rcaSe4pofi

Pa6oqas rporpaMMa oAo6pena na yve6uufi roA

flpororor 3ace4a:nufl, xa(beapu Nl 

-- 
or reAa

3ane4yroqraft naQe4poft


