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1. IIEJII,I O CBOEHkIfl I'I/(JITIrrJII,IHbI

Ilemro ocBoeHr4q AprcqurnrlHbr <IteaHToBaq o6pa6orr<a nn$opnralluz>
o3HaKoMJIeHI4e c coBpeMeHHofi o6racrbro HayKr4 14 TexHoJrorufi, coueraroueft e
rsaHrosofi Suszxu, 6ynenofi alre6prr r.r HarHorexHolorufi.

3 aqava Ar{cqurrJrrrHbr :

o BrrscHeHl4e ponu SyH4alvreuraJTbHbnl 3aKoHoB Sa:uxu, orr(pbrrbrx e XX-or\,{ n
BeKOB B rpOUeCCaX nonyqeHr4r, [epe/rarrr4 u o6pa60rnu nH$opvaqnu.

2. MECTO AI,rCIIr4[tJIpIHbI B CTpyKTypE OIIOII BO

.{ucqunruHa <KnaHrosar o6pa6<rrxa uu$opvraqrzu> orHocr.rrcr K ods
AI4cIIITIJII'IHaM OIIOI. fiuuluntmHa Jlorr4r]ecKLt 14 coAepxareJrbHo-MeroAr,rqecKlr recHo
ptAoM Teoperl4qecKllx AI,IoqI4TIJIHH 14 rrpaKTr.rK npeArrrecrByroqero nepuoAa o6yveuur,

K vncly AI4cuI,I[nHH, uau6oree recr]o oBs3aHHbrx c Ar{cu[rrJrranoii <K.naHToBat
zuSopltaquu>, orHoctrct <OIz3uKer>, <KsaHToBas MexaHr4Ka v crarucrr4r{ecKaq
<ozgaxa rBepAoro reJra). B pesynrrare ocBoeFrus BburelepequcneHHbrx At4cr1r4rrnlrH
npuo6peraror ueo6xo4llMble Ant r.r3yqeHrz.,ir Ar4cur{nJrrrHbr <KnaHrosas o6paSorra uu
3HaHI4s ocHoBHblx nonqrl4fi 14 npI4HUI4rIor dlz:uvecrofi reopuu r,r oKcnepr,rMer{Ta"

3. IIJIAHI,IPYEMbIE PE3YJIbTATbI OEYqEIIITfl IIOAI4CII}ITIJII{
fllanupyeurre pe3ynbrarbr o6yveuux ro Ar4crlrrnJrr.rHe, coorHecelrHbre c [JraHr.r
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4. OEbEM I,I CTpyKTypA AI,ICUI4IIJII4HbI
Tpy4oerraxocrb Ar4cur,rlJrkrHr,r coclaBJUrer 3 saqerHlrx eAI{Hr,nq, 108 .{acos

Ns

n

n

F

Q
F

BHaur yrc6uofi pa6orrr,
BKJIMqAq

caMocroqrerbHyto pa6ory
cTyaeHToB

H Tl)VIoeMKocTb lB {ncaxl

O6tev
yqe6Hoii
pa6orrr,

(D opurr
TCKyulero
(orHTponfl

cn eBaeMoc

Tltr

0opMa
poMexyTo

rtHotl

mDc I a uHtl
(rto

5n

E

==-i

iix
a

U
()

uHTepaKTHBHbl

x MeToaoB
(u racax / "/o)

BeeAeHae B reopno xnanronoE 3 8 8 20 8/50



P

P

P

14H0opMaUr.[r.

2 rIoHsrar KBaHToBbtx srrqflcreH14fr . 3
q
d 4 4 l3 4/50

p0rzrrr H r-
K0HTpOJI b

3 Ksaqronrte BbrqlrcJleH[r H rrporoKoJlbr, 3
N

3 3 t9 3/50
po14'rh rJ r-
KCrHlpOIb

M)?
4 Ou:ru ec Kr.{e cH creMbt AJIg peiul l,t3arrl1 li

KBaHTOBbtX nlloToKoJtoB.

3

"1. 
* 3 3 20 3/50

p0rru H f-
KOHTpOnb

Nr3
HarnqHe s axcuunruHe I(fl/KP

I'lroro no .U.rcuunrH He 3 I8 t8 t8 72 I 8/50 aqeT c

U,gtlKof

C ogepxautr e JreKrlrr(f HHbrx 3aHfl Tr,rft rro Aucqu[Jrr{He
'a3AeJr 1. BeeIeHue B Teopurc KBaHTOBOfi UnsOprrlarlul{.

1.1 llonqrue o reopr4r4 r4H$opMarln r4.

1, 2 Teprr,ro4r4rraMr4qecKraft noAxoA B reopr4lr r4HOopMarll,tr4.
a3AeJr 2. flonqruq KBaHToBbrx BblrrucJreHrrfr"

2.1 Bornosat $yHKIIufl. r{ucrble 14 cMexreHHbre cocro.sHHfl.ly'rurpurla flnorHocrr{.
2 .2 [Iep enyraHHo crb. Mepu repenyraH]:r o crkr,
2.3lluonue Ky6uroB, KyKBaproB 14 Ap"

a3AeJr 3. Ksan'roBbre BbIrIucJIeHuq r{ IIpoToKoJrr,r"
3. I KsaHroBble Br,IqucJreHl4lr.
3.2 KsanroBbne lporoKoJrbr..
3.3 KeaHroBarrr KplrnorpaQur.
3.4 ItsauroBbtre cerlr.

a3AeJr 4. QusuqecKl{e cl{creMbr AJur peaJrrr3arlvrr KBaHT,oBr,rx rrporoKoJroB.
4.1 JlonyruKr42.Jrfl rronoB 14 HefiTpaJrbHbD( aroMoB.
4.2 Ilasepuoe oxJrax(AeHr4e aroMoB.
4.3 TnepaoreJrbHble -f,MP (xaepHble Mar[rurHo-pe3oHaHcHbre) KBaHToBbre KoMrrbro,rel
4'4 KsaHroBblfi KoMnblorep Ha ocHoBe BpeMeHHoro Korr4poBaH:zs, BAonr{poBaHHofi c
4.5 r{acruqa Bi rleHTpaJrbHo-cr4MMerpuqHoM rroJre cr4n"

C ogepxaHue rrpaKTrrrrecKlrx s aHqrufi rro Ar.rcuurrJrn He
elta 1. Mo4enupoBaHI'Ie ypaBHeHI4t JlarpauNa B MexaHrrr{ecK}rx crzcrerraax (lJ q),
eva2. Mo4enzpoBHI4e ypaBHeHI4.tI AIlI4xenvrs.krgHeprrdz B per.sruBt4crcrofi MexaHprKe
ena 3. Pacqer ilepeAarotuefi sorHosoAHoi.i nr.rHt4u (8.r.)"
erta 4 . Mo4elrapoBaHv e ypaBHeHr4s Illpe4anrepa ( I 2v. ).

5. OEPA3OB,ATEJIbHbIE TEXHOJIOI'UII
B npeuo4aBanutr AI4cuIr[nI4Hrr <Il,.eaHTonar o6pa6orxa r,ruQopuaqr4r4) r.tcr(

noo6pa:urre o6pa-:onareJlbHble rexHoJlofur4 KaK TpaAr{rlxloHHbre, TaK r4 c rrppr
r4BHbx r4 r,rHlepaKTr4BHbrx MeroAoB o6yueunr.

Axrusnrre 14 r{HTepaKTr{BHbre MeroA br o 6y.reH ra.a :

trIumeparcmurHan fleKqun (meua lVb 2) ;
lp'ynnoean ducrcyccun (meutt Nel);
Auanus cumyat4uti (meua JW-tt),.
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HI,IEM

un4umal4 (na1opamopuure pa6ontd Ns 3 -5 ),
Pas6op KoHKpemHbffi cumyaquu (meua Ne4);

6. OIIEHOTIHbIE CPEACTB A ilJIfl TT KYIIIEIO KOHTPOJIfl YCTIT]BAF]I4OCTI4.
]tIPoMEXyToIIH0rZ,qrrncTAIII,Iu[oI,ITorAM0CBoEHvI'|

AT'TCqUIJIIIHbI I,I YIIEBHO-METOAI,IIIECKOE OEE:CIETIEHPIE \

CAMOCTOfl TIIJIbHOIZ PAEOTbI CTY/IEHTOB
Bolpocrr Als rrefi unr-KonrpoJrq

Pefirunr-rcoHrpolr J\b I
L Cyrs rnauronofi zHSopMarlr4rz.



2. 3arou Mypa.Pors xsaHronux o$Serron.
3. Mauruua TrrcpnHra,
4. Jloru.{ecrcfie oneparlrlr{.

5. Tpe6onaurafl K KBaHroBoMy KoMnbrurepy.
6. 3urpolua Llleuoua.

7. Itoruqecreo uu$oprraauuu.

8. Teprrao4raHaMu.recxzft npeleJr 3Hept.r4r4 rrepeKJrroqeHrrr.

9. flponycrnar cnoco6nocrr unrf opnaiarlrl oHHoro KaHaJra.

10. llousrrne o6parnnrocTra B JrOfr4qecKOM SJreMeHTe.

1 1. Ycnonuarr sHrportr4 s. vr B3avrMHax un:Sopu arJtrfl.

I 2, AnroprarMbr cxarr4r KJraccu qecKrrx AaHHbrx.
13, /{nouuusrfi raHal cBs3rl. Elrxocrr K:aHarra.

14, Koa Xerravr.rnra.

15. KsanroBlbre cxeMbr r,I MarpLrqHoe orlr4caHr{e.

16. BonHosax $yurqnr.
I 7. flprznqur cynepno sur\ilv. Cpegnrae,

1 8. @opuan[3M Marpr.rrlbr nJrorHocrrr.

Pefirusr-rcourponn J\t 2
I . Jlzsefisue oneparopbr v r4x cB,oicrBa.
2, flonsrple qprcroro cocrorHpl{.
3, flepeuyrauHocrb.
4. Meptr reperryraHHocrra.

5. OcHosHbne KBaHToBbre oleparlrrn.
6. [nyxxy6urHbre KBaHToBbre oneparlrru.
7. @opuzponaH14e rrepelyraHHolo cocrTof,Hr.rs.

8. Alropurna [ofi.ra.
9. O6uze nprrHrlr4nbr rsaHrosofi rcpulrorpa$nu.
1 0" llporor<ol Eenuera-Epaccap4a BB-i34.
11. Teopeua Beua.
7 2. P acumpetuHbre nporo Konbr KB aHToBo fi xprEnro rp a$uu.
1 3. Crpareruq IrepexBar-nepecr,rJrr(a,

I 4. OnrprnaatrbHoe noAcnymr4 BaHr4e.

I 5. llonrexoycrofi vanue Bbrrrficrerrl,r,s.

16. Koppexurdr KBaHrosrrx ourr6ox.
1 7. KeaHroBaH Tereroprarlutr.
1 8. Ksauronr,re raH$opMaur.roHHbre cerlr.
19. Ky6uru Fra v oHax B noBymKax, Pal.lauoscKar cxeMa"

Pefirnnr'-nonrpols Nb 3
L Jlonyuma flensunra.
2. Jlonyura f1.aytn.
3. Jlonyurra 4lr HefirpalbHbrx aroMoB, Onru.{ecrze pelrerKr.r.
4. Jlasepnoe oxJraxAeHue aroMoB.

5. OxraNnenr,re B cro.f,rrefi eorHe.
6. M-cxerua e:auuo4efi crBvrs.

7. OnucaHrae nsaulrogeficrBtrfl. Ha ocHoBe Marpr4ubr uJrorHocrr4
8. flprzHqzn BpeMeHHoro KoArrpoBaHr.ur, rpr{Mep pa6oru ereuesra XoR
9 . Oprauz:aqur noJrynpoBoAHr4KoBoft crpyxryprr.
I 0. OnracaHr4e gneKTpoHHo-rAepHofi cnprnonoft cucrenmr.



Boupocrr r<:aqery c orlenrcofi
I 1. Cyrr KsaHrosofi ran$opl,rar1rau.

I 2, 3anon Mypa. Poll xnasronrrx eS$er<ron.
I3. MauruHa Trropuura.
I 4, JloruqecKr4e oneparlrrr.

I 5. Tpe6on aHVs. K KBaHToBoMy KoMrrbrcrepy.

16, 3Hrponvs lfleHoua.
I 7. Konuqecrno unQopMarlr{r4.

I 8 . Teprr,lo4r4H aMr4qecKurl upe4el 9H epr.prr4 nepeKnroqeH r4s.

1 9, llponycKHafl cnoco6uocrr uurpopl,raqr4oHHoro KaHirJra.

20, llousrue o6paruuocrr4 B JroruqecKoM oJreMeHTe.

21. Ycnoenarr sHTporlr4{ r,r Bsar4MHax rausoprvr ar\ufl,.

22 . Aw opur Mbr cxarr,rr KJraccr4qecKr.rx AaHHbrx.
23. finownsrit ranal cBs3r,r. Eurocrr KaHana.

24. Kon Xgunranra.
25. KeauroBbre cxeMbr pr Marpr4qHoe onr4caHue.
26. Bonnoeaa $ynxqua.
27 . IIpuurJ r4rr cynepno3 r,rrlr4r,r. Cp 

",4H"".28. @opua-npr3M Marpr{ubr nnorHocru.
29. Jluueftnbre oneparopbr r{ prx csoftcltra"
3 0. flongrue qrrcrofo cocrorHr,rr.
31. llepenyraHHocrb.
32. Mepu nepenyraHHocrrr.

3 3. Ocuonsbtre KBaHToBbre oneparlr4r4.

34. .{nyxry6urnrre KBaHroBbre oneparlprr4.

3 5 . Ooprr,rzpoBaHr4e neperryraHHor,o coc,To flHrrfl,.

36. Anropurrvr lofiua"
3 7. O6ruere rpr4Hrlr.rrrbr rsaHrosoft xpunrorpaSrau.
38. llporoxor EenHera-Bpaccap4a BB-[]4.
39. Teoperr.la Bella.
40. PaclrupelF{Hbre nporoKonbr KBaHroBofi xpunrorp a$uu.
4 1, Crpareru{ nepexBar-nepecbrJrKa.

42. OrrcuryraJrbHoe rroAcnyrur4BaHu e.

43. llonrexoy,crofiuznbre BbrrlrcJrelrur.

44. Kopperur4r KBaHrosrrx omu6oK.

45. KsauroBar reJrerro prarJzrfl .

46. I(saHronr,re uH$opMauuoHHbre ceru.
47 .I{y6ursr Fra LroHax B noByrrrKax. PaMauoscKar cxeMa.
48. Jlonylrxa fleuuunra.
49. JlonyruxaIlaytt,
50. JlonynrKa Anr uefirpa*ubrx aroMoB, onruqecxrze peurerKv.
51. Jla:epuoe oxnaxAeHr4e aroMoB,

52. OxnaNAeturre s crosqefi BoJrHe.

5 3 . M-cxervra B3ar4 Mone it ctsufl,
54. onucaHr{e B3ar4MoAeficrnns Ha ocHoBe Marpvubr rrJrorHocrpr
55. flpznqr4l BpeMeHHoro KoArrpoBaHLrn;, npnMep pa6oru ereneura XoR
5 6. Oprauu3arlr4r nonyrpoBo4nrzronofi {lrpyKrypbr.



57 . Onucarurre 3neKTpoHHo-sAepHoft cuunosofi cracreunr.

Boupocrr lc caMocroqremuofi padore cryAeHTa
1 . flponycxuax cnoco6nocrr llu$oprvriarlr4 orrHoro r(aHaJra"

2. llousrue o6parunrocrr4 B Jrofr4r{ecKoM gJreMeHTe.

3. (DopvruponaHHe nepelyraHHofo cocTo.sHr4fl.

4, Pacurupeuubre rrporoKoJrbr KB€tHTonofi rpulrorpa{rzu.
5. Koppexqur KBaHToBbrx ouru6ox.
6. Ksaurosas reneloprarlr4r.
7. Ouru.{ecxue pe[rerKr4.

OoH4 oqeHoqHblx cpeAcrB Anfl ilpoBe Ae:alrfl arrecrarlr4r4 ypoBHr c(poprvru
KoMnereHllufi otiy'raroql4xct no ,4l4culznrluue o$opMnsercr{ orAeJrbHbrM AoK.yMeHTr)M

7 . YqEEHO-METOAI,IqECKOIIi, I4 PIHO OPMAIII4OHHOE O EECIIETI
.[UCUI4TIJII{HbI

7. 1. KnuroobecneqesHocrr,
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OcHosuaq ru'reparypa*
l. Llucnesusle MeroAbl [3nercrpoHnuil pecypc] / H. C. Iiaxsanoa,
H. [I. Xr.raxoe, f. M. I(o6e,ruKoa. - 8-e rz:la, (er.). - M. : 6hHOM,
20 I 5, - (l(naccu qecrufi yHH BepcuTercxra fi yve6Hr.rn).

2015

tm

hltp://www.stuck

book/lSIlN97851

:ntl ibrary. ru/
t9632616"7.h

2. Qrrgwrca. Or reopnu K npar(ruKe. B 2 rcs. I(u. l: Nztexannxa,
onrfir(a, repMoalrHaMr4xa [3nerrpouuufi pecypc] / Eepl ,[x. - M.:
lMK flpecc, 2016. - (Ceprlr "Kaptrauuurfi cnpano,rHur<',). -

tsBN978594l 200764

2016 hltp://wwrv.studt

book/lSBl,l9785!

tml

:ntlibrary, rLr/

t41200764 h

3. I(yrHeuon, C. Vi,.. @usurca. BorHosar orrrrrra, KeaHroBa,
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yre6. noco6ue I C,V. KysHeuos, A.M. Jlzaep. - lii-e Hsa.,
nepepa6. H .qon. - Ir4ocrcea : Bysoacr<ufi yue6nur< : l4l-l@PA-M,
20 I 8. - 212 c. - ISBl.l 978-5- I 6-t00426-5.

2018 hltps://znan iutn,r
product/91

',omlcatalogl

;0965

4. l1nucrcuh, A. A. (DnsHKa : yue6uur / A.A, fluucnnft, f.lO.
lparoocxufi ; no4 o6ru, peA. IO.H. !rar<a, H.C. flyprrurenoi, 

- 4-
e u3A., ucnp. 

- Mocxsa : @OPVM : HH@PA-M, 2017. -- 560 c. :

u,r. - 
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l6-10241 t-9.
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product/5 1
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l. EopHcon A.E., I(Hcenes B.B, Kea3aoaHoMepHEre MarHurHrre
cornrollbr [3nexrporruuril pecypc] - M. : @H3MATIIV'I,2014. -
. I SBN 978-5-9221 - 1 590-2

20t4 http;//www.str,rdr

book/lSBlI9785'
tml

rtlibrary.rq/
22115902.h

2, K reopura aByMepHblx h rpexMepHblx cficreM aBToMarHqecKoro
perynupoBaHur [3,rer<.rpoxHtrft pecypc] / A.f. fiapcr<Ni;i. - M. :

lloroc, 201 5. - ISBN 978-5-98704-807-8.

20 r5 http://www.stude

book/ISBI,l9785!

tml
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87048078. h

3. Jlerqnn no reopur4 repoRrHocrefi r lla.revaruqecrofi
crarhcraKe [3nerrpouurrfi pecypc]: yve6uur / flpoxopon tO.B.,
flouovapeuro Jl.C. - 2-e a3A., r4cnp. u .qon. - M. : I4sAarerrcrno
Mocrcoscr(oro rocyaapcrBeHHoro yHnBepcurera, tZ\12.
(Kraccurecrcnil yHnnepcrrercrcuil yve6nnrc). - ISiBN 978-5-211-
06234-4.

20t2 http://www.stude

bc,ok/IS BIt,l978 52
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t062344.h

4. Marevarnqecttne Bonpocbr qucJ,reHHoro peueHilt
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ol,t3MATJILlT, 20 1 2. - ISBN 978-5 -9221 - | 19 8-0.
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8. MATEP?IAJIsHo-TEXHI,IqECKOE oEECTIETTEHIIE Ar,rcqzil.nuirl
Marepua-mHo-Texgr.rqecxoe o6ecueqeHlre ro4c)rlr4rurrrHbr BKJrroqaer:

' ayAl4Topuv Anfl rIpoBeAeHLIt JIeKrIr4oHHbrx, rpaKTr4qecKlrx u laoioparopHblx 3aHxtufr,
ocuaudHgue cclBpeMeHHbIMI,I lepcoHanbl]brMrr KoMnbrorepaura, o6le4zugr*rrrrvru B JroKanbHy]o
BblqI'IcJInrenbHyro cerb pr yKoMrIneKToBaHHbIMr4 ueo6xorplrvtutvr ctlcreMFrbIM npofpaMMHbtM
o6ecneqeuueu (5 1 1-3, I 00-3,1226-3,106-3);

O CI4CTCMA MATEMATI{TIECKI4X 14 I4MKE}IEPHbX PAC'IETON MATLAB;
. Ka$eAparrbHbre Mynbrr4MeAufisrrer cpeAcrBa (ayt. 430-2,420_3);
o oJIOKTpoHHbIe 3ailvct4 lexqufr,

Pa6ovyro nporpaMMy cocraBprrr roqerrr xa$e4pu ourlM A. B. llpoxopon
(O.[4O, uoAnncr)

Peqensenr
(npe4cranrarelr pa6oroAarent

(Mecro paoorbr, Aon)K

flporparrlua pacoMorp ena vr o4o6peHa Ha s i;lcelaHr4 OUIIM
flporoxor Ns 1 crr 02.09.2019 rom
3ane4yroqafi raQe4pofi

)

Pa6oqas rporpal{Ma paccMorpeHa 14 Ha 3aceAaHzu yue6uo-uero4uvecrofi
HarpaBneHus 01.04.02 <

flporoxor J,'lb 1 or 02.09.2019 roaa
flpe4ce4areJrb KoMHccrru C.M.Aparcenru
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yve6nrfi ro4
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Pa6o.{aq rporpaMMa o4o6peua na

flporo rcol 3 ace IJirHLrfl. raQ e4pu J\ o fo,Aa

3aseayrcuprfi xarbeapoft

Pa6oqas rporpaMMa o4o6peua ua

flpororcor 3aceqaHtrr_ xa$e4prr J\b

yve6urrfi ro4

CIT foAa

3aeelyroqufi xarpe4poft

Pa6oqa.f, nporpaMMa o4o6peHa ua

flpororor sace1aHnfl raQe4psr Jrlb

yue6urrfi ro4

3aeelyrcqzrZ na(pe4pofi
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