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1 . IIEJI|4 O C:BOEHIL'I IVC\I,ITIJII4HbI

L(CITTO OCBOEHI4,fl AI4cTIu[nI,IHrr <OCHOBbI KBAF:ITOBbIX BI,ILII4CJIEHui4>
o3HaKoMJIeHI4e c coBpeMeHHoft o6nacrbro Hayr(r4 r4 TexHoJroruft, coverarouefi s ce6e
tcsaHrosofi @uszxu, 6ynenoft alre6pu u Hz[HorexHolorzft.

3 auarta A rrcu urr Jrr{ Hr,r :

o BrI.f,cueHI'Ie ponrl $yH4arvreurarbHbD( 3aKoHoB Srasuru, orKpbrrbrx n XX-onn z
Ber(oB B npoqeccax uoryr{eHr{s, flepe/lauu u o6pa6orxz nusopMarllrr4.

ttBiJIteTCt

lpasAenbr

XXIHAqilIe

2. MECTO AI,ICjIII,IIIJII4HbI B CTpyKTypE oIIOtI BO

.{ucquurana (OCHOBbI KB,A.HTOBbIX BbIIII4CJIEHVIi > orrrocurclr r(

Sarylrrarl{BHblM rIzcIII4uIrIHar'r. [ucqvllluHa rofuqecKz 14 coAep]r(areJrbHg-Mero,rvqeeKr4 TecHo
cBt3aHa c ptAoM TeoperLIqecKI,IX Al4cllHtrJrrrH r,r [paKTr4K npeAxrecrByroqefo nepr{oAa o6y.reuzr, '

It vucly AIzcIIunnLIH, Hau6olee recno cBs3aHHbrx c,4rlcrluurunofi <I(saHToBar o6pa6orxh
uuQopuaquz>, orHoctrct <@u3zIta), <KsaHToBa.q MexaHr,rKa v crarr.rrlrprqec)r(afl $rasuxa>,<@u:ura rBepAofo reJla). B perynrrare o'cBoeHr4r BbrrrreilepequcJreHHbrx r,prcrlr4n.nr4H cr.yAeHrbr
npao6peraror nr:o6xoAlrMble Ant I43yqeHr4jir Ar{crlunJrr.rHbr <KeaHToBas o6pa6orxa uurfgp1aquu>
3IJaHLrfl' ocHoBHbIX uonstrafi H npllHllu[on lllzszuecrofi reopuu rr gxcrrepr,rMer{Ta.

3. IIJIAHIIPyEMbIE PIl3yJlbTATbI OEyrIEl{VIflIIAAHTCIIUUJII,IHE
fllauupyerrarte pe3ynbrarbl o6yveuuq ilo Ar.rcrlrznJruHe, coorHece*rHbre c rrJraHupveMbrMrz
pe3 OIIOIIJIbTATAMTI OCBOEHI'IS

I{oa
(lopvr,rpyevux
rcouneresuuil

Vpoeeur ocBoeHHt
KOMNETEHUHH

fl,raurpyevrre pe3ynbrarbr o6yvenur 
'-to 

ar.urn,rrue *upi,.r.p;,y.ulr.:tr;l"
<popnar,rponarrNr KoMnereHuhfi (norra:are,rn ocBoeHu, rcovnoteuunn)

I z J
vK-l qacmuuuatit 3namu : npaBrrra cocraBJreHufl aHarnrnr{ecKHX roKyMer{ToB;

npaBr4.[a oQloprvIeHur ccr,rJroK ua 6u6nuorpatf rrecnre onl,caHt4l;
vugrnt: r)oorHochrr' pa3HopoaHLre rBJreHufl r cH.TeMarr,r3HpoBa'r, l4x rJ

paMKax us6panusrx sr,rAos npo4teccnoualtHoi aerrenbHocrt4
B n atl g m d :,' HaBbr KH l4cnor b3oBaH ,,t n auaJteKT l,r.ecKo rcr Merora no3HaH rr, n p h
aHaJlu3e h cHHTe3e nUflopualun pa:ltquofi IlDfiDo-[br h B oa3irilqH,oM KoHTr.r(cre.

nt{-4 HACmuqHuu 3UUtnU: [4erotbr H cpeAcrBa nlaHrpoBaHuff h opraHh3aurh hcc,reaoBaHr14 H

pa:pa6oror;

Vugmo: [paKTHqecKn np,nMeHrrb reoper,qec*ile 3HaHilr npr, peueHril..r Quru,recknx
3aAaq;

Bnhdgmo: MerotaMu opraHH3aqhu H npoBeaeHh, H3MepeHH[ !r lrccreaosaHaii n
o6lacrr na3gpHbtx H KBaHToB6lx rexuolorufi, BKrrcqar nraHHpoBaHfie, pa:pa6orlry,

aHH3a[hrc U

4, OEbEM r{ CTpyKTypA Ar4cUr4rrJrr4Hbr
T 'AOeMKOCTb Ar4crlr4[nr4Hbr cocraBJrrr)r I gaqerHr,rx enaHrru. 36 .{acos
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4 | Or,r:rzvecKlre cucreMbr Arr peaJrr43arrr4u
I

I KBaHTOBbTX nl)oToKonoB.
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naJlr.rqhe B aHcuHnnuHe lul/Kl,
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C oqepxarue rrp aKTrrqecKnx s aufl rufi rro AncurrrrJurH e
Telra 1. Mo4enrzpoBaHl,Ie ypaBHeHI4s Jlarpauxra B MexaHr,rqecKux cracreuax (6 v).
TetMa2' Mo4enrzpoBHl4e ypaBHeHlrt rtsuxre)flvrs.v3Hepfr4lr B peJrrrr4Br4crcxoft rvrexarruxe (d.r.),
Terua 3. Pacqer repe.qaroqefi sorHoecuuoil nuuuu (4v.).
Tervra 4. Mo4elrapoBaHrre ypaBHeHV q Jllpep;uurepa (2v. ).

5. OEPA3OBATEJIbHbIE TEXHOJIOI'III4
B npeno4aBannu ALIcqlInJrI4Hrt <Ifuauronax o6pa6olxa uu$oprrrarluz> Brcrom,3yroro.rr

pasnoo6pa:nrte o6pasoBareJlbHble rexHoJrorrzr4 KaK TpaAr4rlr,roHHbre, TaK r.r c IrpHMeHeHr4eM
aKTr4BHbrx rd LrHTepar(Tr.rBHbrx MeroAoB o6y,reHrar. j

AKua snsre u I,r HTepaKTI,rBHbre M eroA br o 6yveHu.a :

fytynnoe aa ducrcyccun (pasd en Ne I ) ;

Auanus cumya1uil (pasden N:i3);
II puu e u e u ue utvuma4uo H Hbt:v u o d e n e il (p as d en .M 2 ),.

6. OqEHOIIHbIE CPEACTBA A.]I^fl TEKYIIIE| O KOHTPOI.fl YCIIEBAEIWOCTI4,
TIP OMEXTYT OIIH OIZ ATTN C TAIII4I,I tt O tr{T OrAM O CB O E H[1T

AI,I c qu[JII,IHbI I4 ytrEF H o - ME T OAI,ITIE c K o E oE Il CJIE rIEH [t E
CAMOCTOflT]EJIbHOIT PAEOTbI CTYNEH'TOB

Peiiruur-rcourpoln J\b I
1. Cyrt xnauronofi unQopMarlrrr4"

2. 3arou Mypa"Pom rsauronrrx eSSeKroB.
3" Maurptra Tuopuura.
4. JIoru.recKr,re oneparllrr4"

5. Tpe6onanrrz.s K KBaHToBoMy KoMnbrorepy.
6. 3urponurr L[euoua"
7 . I{orpr.{ecr:so rauSopnaaqrau.

8 . Tepu o4r,rr,r arrar.r.re cKr,rfi lpeAen oHepf l{t4 n epeKJrrorreHr4r.

9, lpolycxnar cnoco6Hocrt un(ropuarquoHHoro KaHaJra.

10. llousrue o6parzuocrt4 B JrorurrecKoM oJreMeHTe.

1L VcroeHafl 3HTpo[r4fl rz B3aLrMHax uu,rlopua\Lrs..

I 2. AnropurMbr c)Karr4-fl KnaccfiqecKr,rx /IaHHF,rx.

13. finozuuufi xasal cBq3r4. Euxocrl Ki:rHaJra,

14. Koa XeulvruHra.

15. KeaHroBbre cxeMbr r{ MarplzqHoe orr,rcaHr4e.

I 6. BorHonarr $yurcqux,
I 7. llpznqur cynepno3r4rlt4r4. Cpe4Hue.
I 8. Qopnrarur3M Marpr,rqbr nJrorHocrr4,

L
2.
a

4.

5.

Pefiruur-xonrpols J\b 2

JIusefi nr,re oneparopbr H ux csrtfi crnra.

flousrue qucroro cocrorHr4.f, .

llepenyraHHocrb"
Mepu [eperryraHHocrr.r.

OcnoeHrre KBaHToBbre olepaqrrr4.



6. /{nyxxy6zrHbre r(BaHToBbre onep a\ilr+
7 . (DopuuponaHrze rrepelyraHHoro cocTo.f, Hr4.f, .

8. Alropurn [oftua.
9. O6ulue npr,rHrlr.rrrbr xsaHronoft xpzrnorpa{nu.
1 0. llporonol Bennera-Bpaccap4a BB-E4.
11. Teopevra Bella.
12. P awtnpeHHbre nporoKonbr KBaHToBoft xpunrorp a$uu.
I 3. Crparefrq nepexBar-nepecbrJrKa.

I 4. OnuarvrarbHoe rroAcnyrxr4BaHr4e.

1 5. llorvrexoycrofi vunue Bbrsr,rcJrenr,rr.

1 6. Kopperqr4r KBaHTonlx oruu6orc.

I 7. KeauroBas rereno prarJvrfl .

I 8. I(saHronue zu$opMaqr4oHHbre cerrr:"

19, Ky6raru Ha r{oHax B noByrxKax. PaManoscKa;r cxeMa,
PefiruHr-noHrponr J\! 3

1, Jlonyuxallennznra.
2. Jlonyruxa flayrrx.
3 ' Jlonyuma. 4rx neftrpanbHbrx aroMoEr. onrzqecrze peilrerKr{.
4. Jla:epuoe oxnax(AeHr4e aroMoEL

5. OxlaNAesr4e B cro.sqeft sorFre.

6. M-cxelra esaz\aoaefi crBur,
7. onzcasue nsar.rrro4eficrBr{r Ha ocHoBe Marpzrlbr rrJrorHocrlr
8, flpznqun BpeMeHHofo KoArrpoBaHr.rrr{, rpr.rMep pa6oru enernrenra XoFi
9. Oprariusaqrr nonynpoBoAHr4roBofi crpyxrypu.
1 0. OnzcaHr.re oneKTpoHHo-{AepHoft cntauosoft cucreurr.

Bonpocu rc raqt4A
I 1. Cyrr xsanronofi znSoplraqura.
12. 3axon Mypa.Pom xsaHronrrx sQSeKroB.
13. Maruzna Trropzura.
I 4. Iloru.{ecl:He onepauuu"
15. Tpe6onanr4fl, K KBaHToBoMy KoMrrbKrrepy.

I6, 3nrponvrrr L[enoua.
1 7. Koluqecr:no un$opMarlprr4.

I 8. Tepuo4tlFraMr,rqecKrafi npe4en oHepf au [epeKJrroqeHr4r,

I 9. llponycKHa.s croco6nocrt undr opuar qr4 oHHoro KaHaJra.

20, fTossrue o6paruuocrrr B Jrorur{ecKoM gJreMeHTe"

2I. YcnosHarr gHTporrr4fl tr B3arzMHan raufroplrarJr4fl..

22. AnopurMbr c)Karur KJraccr{ecKr4x iIaHHbx.
23. flnozvusrfi xana;r cB{3r4. Euxocrr Ki:}HaJra.

24.I{ot Xeuuraura.
25. KeaHroBbre cxeMbr r4 MarpprqHoe omrcaHr,re.

26. Bonnonax $ynrcqux.
27 . llpuu4rzr cynepno3lrrlt4r4. Cpezurrue.

28. @opnralr43M Marpr4rlbr rrJrorHocrrr.

29.Iluuefrubre oneparopbr 14 rax ceoftcrBa.

30. rIonqrue qrrcrofo cocroqHr4q.

31. llepenyraHHocrb.



32. Mepsr nepenyraHHocrr.r.

3 3 " OcHoeHbre KBaHToBbre o[epau,r4]r.

34. lnyxry6urnue KBaHroBbre onepaql4n.
3 5. @opuupoBaHr4 e rreperryraHHoro cooro flHr4fl.,

36. Alropuru [ofi.la.
3 7. O6que rpr4Hrlr.rnbr xsaurosoii rpurrrorpa$ uu.
3 8. llporoxor EeHHera-Bpaccap4a BB-84.
39, Teopeva Eerra.
40. PacruupeHrrbre rrporoKonbr KBrrHroBofi rcpunrorpaSurz.
4 1 . Crparerr.rr nepexBar-[epecbrnKa.

42, OrnwaJrbHoe iloAcnyuuBaHr.re.

43 . lloruexoycrofi uunbre Bbrrl4 cJr e svrfl.,

44. Koppexrlr4r KBaHrosrrx orxr46oK.

45. KsauroBa.r rereloprarlr4r.
46. Keauronrre unSopMarlr4oHHbre cer?[.

47 . Ky6mu Ha r4oHax B JroByrrrKax. PaNrauoecKa.f, cxeMa,
48. Ilonyurrer flenuunra.
49. Jloeyumer flaylr.
50. JloeyurKa Anq neftrpamubrx aroMorir. orrzqecrcue pe[rerKr4.

5 I . IlasepHoe oxnDr(AeHr{e aroMor}.

52. OxnorAe:Hr.re n crosqeft BoJrHe.

5 3. M-cxerraa B3ar..rMoAeftcrsus

54. onucasrze 83ar4MoAefr,crsufl, Ha ocHoBe Marpr4rlbr rrJrorHocrlr
55. llpuHqr,rrr BpeMeHHoro KoAr{poBaHr4ir, npr4Mep pa6oru srelaeHra XoFi.
5 6. OpraHra 3arp4r- nonyrpoB o4nuxonofi crpyKrypbr.
57. Ouucanlre 3neKTpoHHo-qAepHofi cnlaHoeofi czcrenarr.

Boupocnr K caMocroqremHofi pa6ore cryAeHTa
l. flpolycraar cuoco6uocrr zudloprraauuoHHoro KaHaJra.

2. flousrze o6paruuocrr4 B JroflrqecKcrM gJreMeHTe.

3. (DopnruponaHr4e nepelyraHHor,o coc,To;rHr4l.

4. Pacuupeuubre nporoKoJrbr KBaHronr:fi xpulrorpa$urz.
5, Koppexqrar KBaHToBbrx oruz6orc.

6. Keauroeaq renenopraqr4q.

7. Onrzqecrne perrerKr4.
(Dou.q oil,eHor{HLIX cpeAcrB ,nnt ilpoBereHufl, arrecraurlr{ ypoBur c(popr,nnponaHrrocrrz

KoMnereHIIIafi o6yuarolluxc.a no Allcqnrrnrzne oQopMJrrercr orAeJrbHbrM Aoq/MeHTOM.

7 . yrrEEHO-METOAI,IITECK OIt II I4HOOPMAUI4OHHOE OIBE Cn BqEIltI4E
T|II,ICUIIJII,IHbI

7. 1. I{lnuroo6ecneqenHoclb
HauNreHoeau r4e Jr Hueparypsr : aBTop, Ha3BaH he, Br4I t43)\aHun,

143naTeJIbcTBO
fo,a

q3AAHl,l9
I(H14fO f,EIiCTIEIIEHHOCTb

I(oa ilqecrso
3K3eM nnqpoB

ug,.auuit s

6u6aaorere
BrfY a

COOTBCTCTBI4I4 C

ofoc Bo

Haru\ue B oreKTpoHHof
6rz6nlrorerce B,rfV

I 2 J 4

OcHosuas rure parypai
l, Lluc,resusre MeroAlr [3nercrponnrrE pecypc] / ll. C, E,axsanos, 2015 http://www.studentl ibrary, ru/



FI. fl. Xnaroe, f. M. I{o6elsKos. - 8-e r.rs.(. (sn.). - M.: EI4HOI(
201 5. - (I(naccuqecxvrfi yHuBepcurercrcrzft yve6Hr.rr<).

onr{t(a, repMonilHaMHrca [3rer.rpouHufi pecypc] / Eepa /[x. - M.:
/fMl( tlpecc, 2016, - (Cepnr ,'Kapr,raunufi crpaaovrrun,'), -
rsBN978594l 200764

2. Qnzrxa, Or reopr.rn r( npaKrr4Ke. B 2 nn. I{H. l: hlexarrrr<a,

3 Ky:ueqon, C. 14. <Dutnrca, BorHosas onrur{a. I,ieaHrosas
npupoAa u3ryqeHyr, 3,reveursr arovrroft a nrepnoft rlusnxu:
yre6. noco6ne I C.V. Ky:ner1on, A.M. Jlaaep. - 3.e Hsa,.
nepepa6, H non. - MocKea : Byroncrufi yuedur.rx : hl{<DPA-M,
2018. - 212 c. - ISBN 978-5-I6-100426-5.
4. lluucrcuir, A. A. OlrsuKa : yue6nun / A,A. Iluncr<ufi, f,10.
fpar<oscrcafi ; flo,rt o6u. peA. IO.I4, [rar<a, H.C. Ilvprrurenoft, 

- 4-
e H3A., ncnp. 

- MocKsa : @OPVII4 : HHTDPA-M, 2017. -- 560 c. :

ul. - 
(Cpeanee npor[eccnoHarrhHoe o6pa:oeaHr.re). - ISI]N 97g-5-

| 6-1024t | -9.

https://znan ium,com/catalog/
product/950965

Aonortrnreluuag n
l. Bopncon A.8., Kr,rcenea B.B, I(ea3uoaHoNtepHbte NtarHhrHbte
corrHroHhr [3,renrpouHrril pecypc] - M. : @l43MATIlV'1, 2014.
.lsBN 978-5-9221 - | 590-2.

2. K reopnn AByMepHblx 14 TpexMepHbrx o4creM aBToMaruqecKor-o
pefynnpoBaHrrr [Snerrpouurrfi pecypc] / A.f. Fapcrufi. - M. :

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

3. llercur,ru tto reopt,til eeporruocrefi u MareMa.Tur.recKoI

oI43MATJII4T, 20 t2 ^ - I SBN 978-5-9 22t _t t98_0.

https ;//znan ium, cornicatal og/
product/5 593 li 5

crarucrnKe [3nexrpouHsril pecypc]: yue6uun / Ilpoxopron ]O.B.,
llouovapeuxo Il,.C, - 2-e h3A., Hcnp, H nofl. - M. : Hsairrerscreo
Mocrcoacrtoro focyrapcrBeHHot-o yHHBepcHrera, 2012.
(K,raccuuecrrzfi yHnaepcurercxlri,i yue6Hnrc), - ISBN 978-5-21 l-
06234-4.
4, Marevarprqecxue Bonpocbr qrrcJreHHoro peueHuq
rr4nepoorr4qecK[x cncreM ypanHeHr,rfi [SnercpoHurrfi pecypc] /
I(yruroncr<ui A.f., floropenoa H.B., Ceu€son A,IO. - M. :

http ://www,stude nl I ibrary. ru/
book/l SBl\978 59t2'21 | 5902.h

h ttp://rvww.studentIi brary, ru/
book/ISBI!978598704 8078 rh

tml

book/lS B N978 599 6.\26 | 67 .h

tml

http://wwrv.studenril ibrar), ru/
book/ISB N978 5l) 4 | 2007 64.h

http ://www,studentl i brary. rri/
brrok/ISBN978 521 | 0623 44,h

tml

http://www.studentl ibrary. ru/
book/ISBlrl978592:l I I I 980.h

tml

8. MATF]PIIAJIbHO-TEXHI4IIE CKOE OEECIIET{EHI,IE AI{C]III4IIJII4HbI
MarepzarmHo-TexJraqecKoe o6ecnerreHue A4currnJrrrHbr BKJnoqasr: r i

' aylir4Topvu l^nfl rIpoBeAeHI'Iq npaKTI4qecKLIX 3av.flTuil) ocHarqeHnbre coBpeMeHnbrMq 
i

nepcoHanbHblMl4 KoMrlbrorepaMl,I, o6:seAIzn€nHbIMI4 B JroKaJrbHyro BbIqHc)JrI{TeJIbHyro cerb v:
yKoMnneKToBaHHbIMI'I Heo6xoAI4MbIM cllclleMHbItr,t rlporpaMMlrbrM o6ecneqeulreM (5ll-3, 100-,
3,1226-3,r06-3);

. CI4CTEMA MATCMATUqECKPTX U I4IIXCHI9PHbD( PACI{ETOS MATLAB;

. Ka$eAparrbHbre MynbrrlMerr4frHbre cpeAcrBa (aya. 430-3 ,420-3);o gJr€KTpoHHbre 3ailvcvl neKrlr4fi.

Pa6ouyro [porpaMMy cocraBr4Jr Oull BA,B.
(olIo, no4nracl)

PeqeHseHr
(npe4cranurenb lpa6oroAarenr) f uTex>

(uecro pa6orbr, AoJtxHocrb, Otr4O, noauuct)

flporpauvra paccMorp eqa v oAo6peHa Ha 3aceraHr4r4 Ka0erprr oullM
flporoxor J\bl or 02.09.2019 rorc
3aeeAyroqnfi xacpe4pofi Apaxen{H C.M.

(OI4O, uoAnucr) r,

Pa6oqas nporpaltMa paccMorpeHa 14 oAo6peHa Ha 3acelLaHhu yqe6Ho-MeroAurrecKofi rcouzccun
H an p aB Jr eH u t | 2 . 03 .0 5 IIaz epuas t exuuxa 4 na3 epHbre rex H oJo rr4r4
flporoxor J\sl o'r 02.09.2019 rola
flpe4cegarerrb KOMrrccuu

r



Pa6o.ratr rporpaMMa o4o6peua ua

flporoxor 3acen,alr4s. raQeapu J\!

3ane.qyrorquft ra(heapofi

Pa6oqas rporpaMMa oAo6pena ua

flpororor 3aceqaHus, na(fe4prr Nl

3anelyrorqnfi KaQe.qpoft

Pa6o.ras [porpaMMa oAo6peua sa

Ilpororol saceAaHlrfl xa$e4pu Nb

3aeelyrcurafi xa(beapofi

JII,I C T IIT]PEYTBEPXNEHI4.fl
PAE OqEfr UP OTPAMMbI AI4CUI4TIJIHHbI

yve6urrft ro4

foAa

yue6Huft rog

roAa

yve6uuft ro4
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