MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NUP®POBAS ®PUTBTPAIUSA N30OBPAXKEHUU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

7 cemecTp - 24 yaca;

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 111,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
Cemunap

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;

Mockga 2021




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K

Bnageney, Moponkos A.1O. o
[IpenomaBaTelib [T — R50de0749-PoroyKovAY-558a93C A 1O. ITopoiikoB
(OJDKHOCTB) (mozmucs) (pacmudpoBKa MOIIHCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHBHOH Bnageney, CKopHAKoBa H.M,
HpOFpaMMBI WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (pacmpoBKa IOIIUCH)

3BaHHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3U»

3 o < Ceenennn o enagensue L3N M3K H.M.

ABCAYIOIUH BBIITYCKArOIEen Bregeney, CKOPHAKOBa H.M.

Ka(bez[pbl WaeHTudHKaTop R984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa
(OIDKHOCTB, YUeHas CTETICHb, YUCHOE (mozrucs) (pacuupoBKa IOIIUCH)

3BaHHUE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabp ocBoeHHMsl MMCHMILIMHBI. 3ydeHne ocHOB monydeHHs IHU(POBBIX M300pakeHUH, TEOPHH
KOMITBIOTEPHON 00paboTKi W300pa’keHMid, aNrOpUTMOB OOpabOTKM M HMX pealn3aluil Ha sA3BIKax

IPOrpaMMHUPOBAHUS.

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YCHHE TEOPETUUYECKIX OCHOB KOMIBIOTEPHON 00pabOTKH N300pakeHU;
- IpUOOpeTeHNE HAaBbIKA peaTu3al[ii OCHOBHBIX aITOPUTMOB 00paOOTKU H300paXKEHUN Ha S3bIKaX

IPOrpaMMHUPOBAHUS;

- IpUOOPETEHNE HaBbIKa IPUHATHS U 000CHOBaHMSI KOHKPETHBIX TEXHUYECKUX PEIICHUN TPU
pa3palboTKe alrOPUTMOB aBTOMATH3UPOBAHHOM KacKaAHON (GUIbTpAlUU U 00paOOTKU N300paXKeHHIA.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Crocoben
OCYIIECTBIISATH TEXHUYECKOE
yIpaBJICHUE Pa3padOTKOM
MIPOCKTOB
KBaHTOBOOIITHYECKUX
CUCTEM ]ISl pEIICHHS 3a/1a4
JIMarHOCTHKHU, HABUTAIlUH,
CBSI3M U KOHTPOJISI
KOCMHYECKOTO
IPOCTPAHCTBA

N/1-1nk-1 AHAIN3 UCXOTHBIX
TpeboBaHUH K
pa3pabaTeIBa€MOMY MPOEKTY
KBAHTOBO-ONTHYCCKHUX CHCTEM
JUIsL pelIeHust 3a1a4
JIMAarHOCTHKH, HABUTAlUH,
CBSI3U M KOHTPOJISI
KOCMHUYECKOT0 TPOCTPAHCTBA

3HATh:
- 001IyI0 XapaKTEPUCTUKY MpoIiecca
KOMITBIOTEPHOH (HIBTPAIH U 00paObOTKH
M300pakeHUI B 4aCTOTHOM 00J1acTH.

ITK-1 Crocoben
OCYIIECTBIISATH TEXHUIECKOE
ympaBleHHE pa3paboTKoi
MIPOEKTOB
KBAaHTOBOOIITHYECKUX
CUCTEM ]IS pEIICHUS 32,124
IUArHOCTHUKH, HaBUTAllUH,
CBSI3M I KOHTPOJISI
KOCMHYECKOTO
MIPOCTPAHCTBA

N1-2nk-1 Texauueckoe
yIpaBJIeHHE pa3pabOTKON 1
BBIITYCKOM TPOEKTHOM
KOHCTPYKTOPCKOU
JIOKYMEHTAIUH ISl IPOEKTOB
KBaHTOBO-ONTHYECKUX CHCTEM
JUTSI pEIIeHUs 33129
JTUATHOCTHKY, HABUTAIUH,
CBSI3M U KOHTPOJIS
KOCMHUYECKOT0 ITPOCTPAHCTBA

3HATE:
- 0011IMe TapaMeTphl MPUEMHBIX CHCTEM Ha
ocHoge [13C u KMOII martpwui.

YMETB:
- BBIOMPATh ¥ IPUMEHATH METO/IbI

KOMIIBIOTEPHOU (PUIIBTPALIUU IBYXMEPHBIX
MoCNe0BaTeIbHOCTEH IS peaan3aluu
QITOPUTMOB 00PabOTKH U300paAKEHUH C
Y4eTOM MOCTaBJICHHBIX 3a/1a4.

ITK-1 Criocoben
OCYIIECTBIIATH TEXHHUECKOE
yIpaBJIeHUE pa3padOTKO
POCKTOB
KBAaHTOBOOIITHYECKUX
CHCTEM JIJISl PEIICHUS 3a/1a
JIMarHOCTUKHU, HaBUTAIUH,
CBA3HU U KOHTpOJ’IH
KOCMHYECKOTO
POCTPAHCTBA

NJI-6nk-1 Pa3paboTka
TEXHHYSCKHX 3aJaHUN Ha
pa3paboTKy KBaHTOBO-
OINTUYECKUX CHUCTEM B IIEJIOM B
HX COCTaBHBIX YAaCTEH,
JCKH3HBIX B TEXHUYECKHX
MIPOEKTOB

3HaTh:
- 00IIYI0 XapaKTEepUCTUKY IpolLecca
KOMIIBIOTEPHOU (PUIIbTpalluu U 00pabOTKH
n300pakeHHii B IPOCTPaHCTBEHHOU
o0mnacTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlMCIUIIMHA OTHOCUTCS K OCHOBHOM IpodecCHOHaIbHOM 00pazoBarenbHON nporpamMe JlaszepHast
U ONTHYECKas HM3MepHuTenbHas s3jiekTponuka (nanee — OIIOIN), nampaBnenuss moarotoBku 11.03.04
DJEeKTPOHMKA M HAHODJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKalaBpHar.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a

Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/

/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH

m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpuemHBIe cUCTEMBI Ha 20 7 4 4 2 - - - - - 10 - H3yuenue mamepuanog 1umepamypHsix
ocHoge [13C u KMOII UCHOYHUKOG:
MaTpHIl [1], 85-124
1.1 | TlpueMHbIe CHCTEMBI Ha 20 4 4 2 - - - - - 10 - [3], 37-45
ocHoge [13C u KMOII [7], 85-124
MAaTpHIl
2 [TpumeHeHue SI3bIKOB 38 6 8 4 - - - - - 20 - H3yuenue mamepuanog iumepamypnoix
POrPaMMHPOBAHHS UCOYHUKOB:
JUIst 00pabOTKH JJAHHBIX [6], 4-34
2.1 [IpuMeHeHHE S3BIKOB 38 6 8 4 - - - - - 20 -
HPOrpaMMHPOBaHHS
JUTST 00pabOTKH TaHHBIX
3 Metons! punbTpanun 70 14 12 6 - - - - - 38 - H3yuenue mamepuanog numepamypHsix
n300paxKeHH i UCHOYHUKOG:

3.1 | I'pajairoHHBIE METO/IBI 22 4 4 2 - - - - - 12 - [1], 131-219, 282-323
bubTpanum [2], 187-204
H300paxKeHHi [3], 175-207

3.2 [IpocTpaHCTBEHHbIE 26 6 4 2 - - - - - 14 - [7], 131-219, 282-323

METO/IbI PUIIbTPAIUH
n300paKeHU I

3.3 | CrekrpaabHbIC METOIBI 22 4 4 2 - - - - - 12 -
¢buIpTpanuu
U300paKeHUI

4 AJNTOPUTMBI OBICTPOTO 16 4 - 2 - - - - - 10 - H3yuenue mamepuanog numepamypusix
npeoOpazoBanus Pypbe UCHMOYHUKOG:

4.1 | Anropurmsl GBICTPOTO 16 4 - 2 - - - - - 10 - [1], 293-322

npeobpaszoBanus Oypne [4], 301-308

[5], 13-31, 128-141




[7], 293-322

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 24 14 0.5 78 335
Hroro 3a cemecTp 180.0 28 24 14 2 - 0.5 1115

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpuemnvie cucmemol na ocrose 113C u KMOII mampuy

1.1. IIpuemnsie cuctemsl Ha ocHoBe [13C u KMOII matpun

Ousnueckue npuHIunbsl padotsl [13C u KMOII marpun. OcHOBHBIE mapamMeTpsl HU(PPOBBIX
Bugeokamep. CoBpeMeHHblE MOAM(UKALMN CBETOUYBCTBUTEIbHBIX MaTpull. OcobeHHOCTH
dopmupoBaHus N300pKEHUNH MATPUUYHBIMU TIPUEMHHUKAMH. .

2. Ilpumenenue A301k08 npo2pammuposanus 0t 00pabomku OAHHbLX

2.1. [IpumeHeHHE S3BIKOB MTPOTPAMMUPOBAHUS sl 00pabOTKH JaHHBIX

OcHoBsl s13pika Python. OcHoBHBIE TuIBl TaHHBIX. OCHOBHBIE OIEpaTOpPhI sA3bIKa. Peanmu3zarius
OpOIEeypHOrO  MoAXoAa K  mporpaMmupoBanuio Ha  Python. Peammsaunms  oObexTHO-
OPUEHTHPOBAHHOI'O MOJX0/1a K MPOrpaMMUpoBaHuio Ha Python..

3. Memoowl unempayuu uzobpaxcenuu

3.1. I'paganimonHbie METOABI (PUIBTPAIIUN U300PAKCHUMA

OOme cBeneHUs O MPOCTPAHCTBEHHBIX METOIaX O0pabOTKM M300pakeHUWH. [ 'pamanmoHHbIE
npeoOpazoBanusa. OcHOBHBIC (DYHKIIMU IpaJallMOHHBIX MTpeoOpa3oBanuii. [ mcrorpamma mudpoBoro
M300paKeHHs. DKBAIM3AIUs TUCTOTPAMMBI..

3.2. IlpocTpaHcTBEHHBIE METO/IbI (PUIIBTPALIUU U300paXKEHUN
MexaHu3M TPOCTpaHCTBEHHOW QuubTparuu. @PuibTpanus cBepTkod. CriiaxuBaromme
npocTpaHcTBEHHbIE GUIBTPHL. [IpocTpaHcTBEHHBIE (PUIBTPBI MOBBILIEHUS PE3KOCTH. .

3.3. CrnexTpanbHble METObI (PUIBTPALINY N300paKEHUN

OO011me cBeZieHNs: 0 YaCTOTHBIX METOAaX 00paboTKu 300paxeHnit. CBA3b NPOCTPAHCTBEHHOU U
4acTOTHOW (QuibTpauuu u300paxkeHuid. JIBymepHoe mpeoOpazoBanue Dypoe. CBolicTBa
JByMepHOro npeoOpa3oBaHusi Pypbe. AJrOpuT™M MpeoOdpa3oBaHUs N300pAKEHUH B YaCTOTHOU
obmactu. CriiaxuBaromune 4acToTHbIe GuabTpel. YacToTHBIE (GUIHTPHI OBBIMIECHHS PE3KOCTH. .

4. A]ZZODumel 6blCl’l’ll?020 npeo6pa306aHu;l (Dvpbe

4.1. Anroputmsl 6bicTporo npeodpazoBanus Pypne
Anroputmsl ObicTporo npeodpazoBanus Pypbe Kynu-Tbroku no ocHoBaHuUIO 2..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. AnroputMmsl 6sIcTporo nmpeodpasobanust Oypee;
2. Ilpuemnslie cuctemsl Ha ocHoBe [13C n KMOII matpui;
3. I'paganiioHHBIE METOIbI (PMIIBTPALIMU U300paKEHUH;
4. IIpocTpaHCTBEHHbIE METOBI (HPUIBTPALUU N300pAKEHU;
5. CnexTpanbHble METOAB! (PUIBTPALIIN N300paskeHUH;
6. [IpuMeHeHne S3bIKOB IPOTpaMMHUPOBaHUs 1J1s1 00paOOTKHU JaHHBIX.

3.4. Tembl 1a60paTOPHBIX PadoT
1. Peructparus mudpoBsix nuzodpaxennii ¢ momortpio [13C u KMOII kamep;
2. OCHOBBI peanu3aluy aAIrOPUTMOB 00padOTKH N300paKEHUI Ha A3bIKE MPOrPaMMHUPOBAHUS
Python;
3. OcHOBBI peanu3aluy alropuTMOB 00paOOTKU JaHHBIX HA A3bIKE MPOrPAMMHUPOBAHUS



Python;

4. @unpTpanus ¢ IPUMEHEHUEM CBEPTKHU;

5. IIporpamma GunbTpauu 300pakeHU;

6. UccnenoBanue cieKTpaibHON (GUIBTPALIAH.

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHEI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 10 AUCLUIINHE Konbt
COOTBETCTBUMU C
(B COOTBETCTBUH C pa3aeioM 1) WHJUKATOPOB 1.3.1)
11234
3HaTh:
00I11yI0 XapaKTepUCTUKY IIpoLiecca KOMIIbIOTEPHOH (puibTpanuu u o6paboTKu KonrpomnbHas
M300paXEHUI B 4aCTOTHOM 00JIacTH NA-1nka + | + | pabora/KonTponbHas padbota
Ne3
obmrue mapameTpsl mpueMHbIX cucteM Ha ocHoBe [13C u KMOII matpun KonTposibHas
N/I-2nx-1 + pabora/KontponpHas paboTa
Nel
00I11yI0 XapaKTepUCTUKY IIpoliecca KOMIBIOTEPHOH (puibTpanuu u oopaboTKu KonTtponbHas
n300pakeHH B IPOCTPAHCTBEHHOW 00JIaCTH N/I-6rk-1 + pabora/KonTponpsHas pabora
Ne2
YMersb:
BBIOMPATH ¥ IPUMEHSTH METO/IbI KOMITBIOTEPHOH (PUIIBTpaAIK ABYXMEPHBIX Cemunap/3amnura
MoCJe10BaTeNbHOCTEN /IS peain3aluil aIropuTMoB 00paboTku u3obpaxenuit | MA-2rx-1 + |+ 1a00paTOpHBIX PaboT
C YY€TOM TIOCTABJICHHBIX 33144




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzanuu: [Tucemennas padora
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)
3. Konrponbnas padota Ne3 (KonTponbHas pabora)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amumTa naboparopusix padot (CeMunap)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOW COCTABJISIIOLIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. T'oncanec, P. [lupposas o6paboTka u3obpaxenuit : nep. ¢ anri. / P. I'oncanec, P. Bync . — 3-e
U311, uctp. u gon . — M. : Texnocdepa, 2012 . — 1104 c¢. — (Mup uudposoii o6padotkn) . - ISBN
978-5-94836-331-8 .;

2. due, b. lludposas 06padboTka nzodpakenuii : nep. ¢ auri. / b. fAue . — M. : Texnocdepa, 2007 .
— 584 c. + CD-ROM . — (Mup uudposoii 00padotkn) . - ISBN 978-5-948361-22-2 .,

3. lllanupo, JI. KommbrotepHoe 3penne = Computer vision : yueOHOE TocoOue AJis BYy30B 110
cneunanbHocTy "[Ipukiagnas napopmaruka (B obnactax)" : nep. ¢ anri. / JI. lanupo, [Ix.
Crokman ; pen. C. M. Cokouos . — 3-e u3a. (anekTporHoe) . — Mocksa : BMHOM. JIaGopatopust
3HaHui, 2015 . — 763 c. — (JIyumnii 3apyOexHbIil yueoHuk) . - ISBN 978-5-9963-3003-4 .;

4. MeTo/1bl KOMITbIOTEPHOM 00pabOTKU N300paxeHuit : YueOHoe nocoOue ajst By30B 110
Hanpasienuto "[Ipuxiagnas marematuka" / M. B. T'amnukos, u ap. ; Pea. B. A. Coiidep . — 2-¢
u3 ., ucrp . — M. : ®dusmariut, 2003 . — 784 c. - ISBN 5-922102-70-2 .;

5. Bneiixyt, P. BeicTpblie anroputmsl nudpoBoit 06paboTKH CUTHANOB : 1iep. ¢ aHrd. / P. breixyr . —
M. : Mup, 1989 . -448 c.;

6. ITopoiikos, A. FO. OcHoBbI 00pab0TKH onTHYEeCKUX H300paxeHuit B Oudanorexe OpenCV :
yaeOHoe mocodue mo kypey "KommbrorepHas 06padoTka nzobpakenuit” mo Hanpasiennto 11.04.04
"JnexTpoHuka u HaHo3ekTpoHuka" / A. 1O. ITopoiikos, FO. B. Banosa, Hau. uccnen. yH-t
"MOBOU" (HUY"MBU") . — M. : U3x-Bo MOU, 2019 . — 60 c. - ISBN 978-5-7046-2122-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10798;
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7. T'oncanec P., Bync P.- "Ludposas o6padboTka nzodpaxenuii”, (3-e uz., UCIp. U JOIL.),
NznarensctBO: "Texnochepa", Mockaa, 2012 - (1104 c.)
http://e.lanbook.com/books/element.php?pll_id=73514.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Maitan BuaeokoHdpepeHImu;

3. Python;

4. Visual Studio Community.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl H3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypuaiabl American Institute of Physics - https://www.scitation.org/

13. Kypuaianl American Physical Society - https://journals.aps.org/about

14. Ba3za nannbix n3aareibcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. Ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. ’Kypnauabl uznatenscrBa Cambridge University Press - https://www.cambridge.org/core

17. ba3a nanubix IEL u3narenscra IEEE (Institute of Electrical and Electronics Engineers,

Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaus Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro obmecrtBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlatentHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypuaasi uznareancrsa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix quccepranmii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypnaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaas! uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypuaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/
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30. XKypunaasl no xumun Thieme Chemistry Package komnanumn Georg Thieme Verlag KG -

https://www.thieme-connect.com/products/all/home.html

31. Kypunans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexrponnas oudanoreka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX H1aHHBIX Poccuiickoii @enepamnuu - https://data.gov.ru

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/AA H
connaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3sutus PO -
http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX Pocpunmonutopunra - http://www.fedsfm.ru/opendata

38. DekTpoHHasi oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komekce/Texakcnep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHaJ bHBII MOPTaJI OHJIAliH 00y4YeHust «OTKpbITOE 00pa3oBaHue» - https://openedu.ru

41. Opunmanbublii caiit @egepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuoHHas cucrema «POCCHS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U Bbicuiero oopa3zoBanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

44. Opunnanbublii caiit @egepabHOil CayKk0bI 10 HAA30PY B cepe 00pa30BaHUA U HAYKH -

https://obrnadzor
45. denepanbublii moprana ""Poccuiickoe odpazoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynutopumn, OcHamenune
HalMeHOBaHHUe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[Hudporas dunpTpanus n3o0paxeHui

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Kontpoasnas pabora Nel (KoHnTposbHas pabota)
KM-2 KonrponsHas padora Ne2 (KonrponbHas padora)
KM-3 Kontpoasnas pabora Ne3 (KoHTposibHast paboTta)
KM-4 3ammura naboparopusix pabot (Cemunap)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen qucuumimHb KM:
pasnena AT el Henens 4 8 12 14
KM:
1 [Ipuemusie cucremsl Ha ocHoBe 113C u KMOII matpun
11 [Tpuemnusle cucremsl Ha ocHoBe I13C u KMOII matpurg +
5 [TpuMeHeHne S3BIKOB MTPOTPAMMUPOBAHUS TSI
00pabOTKH JaHHBIX
21 [TprMeHeHne S3BIKOB MTPOTPAMMUPOBAHUS TSI +
] 00pabOTKH JaHHBIX
3 MeTtobl punbTpanuy n300paxeHui
3.1 ['paganiioHHBIE METOIBI (PUIBTPALIUN U300pAKEHUN + +
[TpocTpaHcTBEHHBIE METO/IBI (DUIBTPALIUN
3.2 . + +
MU300paKeHUI
3.3 CrniekTpanbHble METO/IbI (PUIIBTPALIUU U300paKEHUI + +
4 Anroputmsl ObicTporo npeodpazoBanus Oypbe
4.1 Anroputmsl ObicTporo npeodpazoBanus Oypbe +
Bec KM, %: 10 30 20 40
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