MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocThb: 02.04.02 dyngamenTanbHas HHGOPMATHKA M HH(POPMALTOHHEIE
TeXHOJIOTHH

HaumenoBanue oOpa3zoBare/ibHOMH nporpamMmbl: UHGOpManmoOHHbIE TEXHOJIOTHH M CUCTEMbI HCKYCCTBEHHOI0
HHTeJIeKTa

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HEWPOHHBIE CETU U KOMIIBIOTEPHOE 3PEHUE

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTeIbHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHIT
MPOrPaMMBblL:
Ne quCUMIUIMHBI IO y4eOHOM
Auett y y B1.4.01
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 6;
eIMHULAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 216 yacoB

ILUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
JladopaTopHbie padoThI 2 cemecTp - 32 yaca;
KoncyabTanuu 2 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 2 cemecTp - 129,2 yaca;

B ToM uncie Ha KII/KP 2 cemecTp - 7,7 4acoB;
HNnas koHTakTHas padora 2 cemecTp - 4 yaca;

BKJIIOYAS:
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 2 cemectp - 0,5 yaca;

3amuTa KypcoBoii padoThI 2 cemectp - 0,3 yaca;

Bcero - 0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

; : Bnageney, Kpy»unos W.C,
[IpenomaBaTelib * Mol MaerTndnkatop RC1a86f03-Kruzhilovis-04509dc6 N.C. Kpyxunon
COI'TACOBAHO:
P OBOJIUTEID MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
%’K o CeepeHuna o snagensue U3MN M3K H.P
V) pagoBaTeHLHOH xnan Bnageney, Bapwasckun I1.P. o
HpOFpaMMBI * Mol + WaeHTudHKaTop R9a563c96-VarshavskyPR-efb4bbd BapIJ_IaBCKI/II/I
MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
o o CeegeHua o snagensbue L3N M3
3aBeﬂy10vaH BBIITYCKarOIICH ; : Bnaneney BapLasckui [1.P. ILP. .
kadenpoi * Mol ¢ Waermvuratop 9a563c96-VarshavskyPR-efb4bb Bapuasckuit




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Heabp ocBoeHHs] MUCHUILUIMHBI: [I03HAKOMUTH CTYJCHTOB C COBPEMCHHBIMH CpPEIACTBAMHU
00paboTKu n300pakeHuii ¢ TOMOIIbI0 HelipoHHbIX ceteit (HC).

3amauu THCHHILIHHBI

- zyuenue 6a30BbIX mpuHIUnoB nocrpoenus HC;
- M3yueHune 0CHOBHBIX KJIACCOB PELIAEMBIX 33134 — KIacCU(PUKALMS, CETMEHTALUs, a TAKXKe

NOUCK O0BEKTOB Ha M300paKEeHUSX;
- Paz6op coBpemennbix apxutektyp HC nms pemenus 3a1a4 KOMIbIOTEPHOIO 3pEHNUS;
- [TosydyeHne npakTUUECKOro OIbITa 00Yy4eHHsI U IPUMEHEHUSI HEHPOHHBIX CETEH.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHHs

IIK-1 Cnocoben
OCYIIECTBIISITH TOJICPKKY
pa3paboTku
WH()OPMAIMOHHBIX CUCTEM,
METOI0B, MOJEIICH,
aJITOPUTMOB, TEXHOJIOTHI 1
WHCTPYMEHTAJIbHBIX
CpEICTB pabOThHI C JAHHBIMH
1 3HAHUAMUAU

N-1nk-1 OcyimecTBisieT
HOJIEPXKKY pa3paboTKu
nporotunoB C Ha ocHOBe
HaKOIIJICHHOT'O OIbITa

3HATh:
- OcHoBHble apxutekTypbl HC nis
pelieHus 3aaa4 Kiaccupukalum u
CerMEeHTaluy;

- Ocobennoctu npumenenust HC.

YMETB!
- Jlenate cepBuUC, IPUTOIHBIN K
IPOMBIIIICHHOH 3KCIUTyaTalliid Ha OCHOBE
o0yuennoit HC;

- CoznaBatph oOyyaromiye Habopbl JaHHBIX
n 00y4yatb HC Ha OCHOBE 3THX JaHHBIX.

IIK-1 Cnocoben
OCYIIECTBISTH OJIACPKKY
pa3paboTku
UH(OPMALIMOHHBIX CUCTEM,
METOI0B, MOJEIIEH,
AITOPUTMOB, TEXHOJIOTHI U
I/IHCTPYMGHTaJ'II)HI)IX
CPEICTB pabOTHI C JAHHBIMU
1 3HAHUAMHU

NJ1-3nk-1 Pa3pabatsiBaeT
PEKOMEHIallM1 TI0 BHEJPEHUIO
¥ MCTIOJIH30BAHUIO METOJIOB,
MoJieJIel, arOpUTMOB,
TEXHOJOTHI 1
WHCTPYMEHTAIBHBIX CPEICTB
paboTHI C TaHHBIMU U
3HaHUSMH

3HATh:
- Apxurextypsl HC aiist paboTsl ¢
M300paXeHHUSIMH,

- OCHOBHBIE CpPEACTBA I PaOOTHI C
HU300paKECHUSMHU.

YMETh!
- [IpoextupoBats u 06yuars HC;

- [IpumensTs Oubmmorexy OpenCV nis
00paboTKN N300paKEeHUH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTebHONW Iporpamme

WndopmanoHHbIe TEXHOJIOTUU U CUCTEMBI UCKyCCTBEHHOTO HHTeeKTa (1anee — OIIOI), nanpaBieHus
noaroroBku 02.04.02 dynnamentanbHas WHGOpMaTHKa M HWH(OPMALMOHHBIE TEXHOJIOTHUH, YPOBEHBb
00pa3oBaHUs: BBICIIEE 0Opa30BaHUE - MATUCTPATypa.

bazupyercs Ha ypoBHE BhICIIEro 00pa3oBaHus (OakagaBpuaT, CIICIIHAIUTET).

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa TUCHUINJIMHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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 Bgenenne 38 2 8 8 - - - - - - 22 - Ilodzomogka Kk nabopamopnoii pabome:
11 OCHOBHBIE IPUHIIUIIBI 38 8 8 - - - - - - 22 - IToaroroBka JaHHBIX I O0Y4EHHUS C IIOMOIIBIO
00paboTku OpenCV.
n300paxeHui H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[3], 3-46, 60-86
2 OCHOBBI pa0OTHI € 38 8 8 - - - - - - 22 - Ilodzomogka Kypcosou pabomer: OOy4eHue
oubmmotekoit OpenCV HC mns 3amaun o xypcoBoii pabote
2.1 OcHOBBI pabOTHI ¢ 38 8 8 - - - - - - 22 - Ilodzomogexa k 1adopamopnoit pabome:
oubmmorekoit OpenCV O6yuenne HC nist 3amaun kinaccupukannu
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[4], 6-65
3 OCHOBHBIE KJIACCHI 38 8 8 - - - - - - 22 - Iloozomogka k nadopamopnoii pabome:
3ana4 KommerotepHOro O6yuenue HC s 3agaun cerMeHTanuu
3peHHs H3yuenue mamepuanog 1umepamypHsix
3.1 OCHOBHBIE KJIACCHI 38 8 8 - - - - - - 22 - UCHOYHUKOG:
3aga4 KommeroTepHOTO [2], 1-30
3peHHs
4 CoBpeMeHHbBIC 38 8 8 - - - - - - 22 - Iloozomoeka Kk 1adopamopnou pabome:
apxutektypbl HC O6yuenue riyookoit HC Ha omHOM 13
4.1 CoBpeMeHHBIE 38 8 8 - - - - - - 22 - apxurektyp Ha BeiOop Unet, MaskRCNN, CAN

apxurexktypsl HC

Iloozomoeka Kypcosoii pabomul:
[IporpammHuas peanuzaius BeOcepBuca ¢ restapi
MOBEPX OJTHOM M3 OOYYEHHBIX B X0OJ€ Kypca
HEHPOHHOM ceTn

H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOG:
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[1], 500-561

OKk3aMeH 36.0 - - - 0.5 - 335
Kypcosas pabora (KP) 28.0 - - 16 0.3 7.7 -
Bcero 3a cemectp 216.0 32 32 16 0.8 95.7 335
Hroro 3a cemecTp 216.0 32 32 18 4 0.8 129.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. OcHOBHBIC MPUHIUITBI 0OPAOOTKU U300PAKESHUM
OcCHOBHBIE IPUHIIUIIEI 00PAOOTKH BHICO U U300PaKCHHI.

2. Ocrosvl pabomul ¢ bubauomexou OpenCV

2.1. OcHoBbI paboTsl ¢ 6ubmmoTekoit OpenCV

OcHoBbl pabotel ¢ OuOmmorekoir OpenCV. IlpencraBieHrne M300paKEHHH B BHJE Numpy
MacCHBOB, OCHOBHBIE OIIE€PALIMU — MOBOPOTHI, MacIITAOMPOBaHKE, YCTPAHEHUE IITYMOB, CBEPTOYHAS
anredpa..

3. OcHosuble Kraccol 3a0a4 Komnvromepnoeo 3pernus

3.1. OcHoBHBIE KJ1acchl 3aa4 KoMIIbIOTEpHOTO 3peHuUst
OcHoBHbIE KJacchl 3a7a4 KoMmbroTepHOro 3peHus. 3aqadi CEerMEHTAlNH, KIacCU(PUKAINU U
noricka 00beKTOB Ha n300paxxkenusx. Kimace 3agau Image-to-lmage.

4. Cospemennvie apxumexkmypol HC

4.1. CoBpemennble apxutrektypsl HC
Cospemennsie apxutekTypsl HC. Apxutextypbl Unet, YOLO, MaskRCNN, CAN, Resnet.

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEyCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. O6yuenne HC mist 3aaun cerMmeHTaluy;
2. Obyuenue riyooxoit HC Ha onHoit n3 apxurektyp Ha Bbioop Unet, MaskRCNN, CAN;
3. [loaroroBka manHbIX s 00ydeHus ¢ oMot OpenCV;
4. O6yuenue HC nns 3agaun knaccupuKaiuu.

3.5 KoncyabTanuu

Ayoumopnvie KoOHCYAbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpTanuu HampaBieHbl Ha BBIIOJHEHHE pa3/eloB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopgaBarensi). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"Benenue"

2. KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoljiee BaKHBIE YACTH pacueTHBIX 3a/JaHUil pasiena
"OcHoBbI paboThI ¢ 6uOMoTekoir OpenCV"

3. Koucynpranmm HampaBieHbl Ha BBINOJIHEHHE pa3elioB KypCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BakKHBIE YACTH pacueTHBIX 3a/JaHuil pasnena
"OcHoBHbIe Kacchl 3a71a4 KommnbeiorepHoro 3pexus"

4. KoHCynbTaluu HampaBieHbl Ha BBIMOJIHEHUE pa3elioB KYypCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBbIE
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KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"CoBpeMennsbie apxutektypsl HC"
I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

=

OO6cyxaeHre MaTepualioB 1o Keiicam paszaena "Beenenne"

OO0cyxneHre maTepuanoB o keiicam pasaena "OcHOBEI padoThl ¢ onbmuorekoir OpenCV"

3. OOcyxaeHue MaTepualioB 1o Keiicam pasaena "OCHOBHBIC Kiacchl 3a1a4 KoMIbIOTEpHOTO
3peHus"

4. OOcyxIeHue MaTepuasoB Mo Keicam pazzena "CoBpeMeHHble apxuTekTypsl HC"

N

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
2 CemecTp
Kypcosas pabora (KP)
Tewmsr:
- Peanmzanus BeGcepBuca ¢ restapi moBepx 0HON M3 O0OYUEHHBIX B X0JI€ Kypca HEHPOHHOM ceTH
I'pa¢uk BbINOJHEHHS KYPCOBOI'O IPOEKTA

Henens 1-8 9-16 | 3auerHas

Pasnen 1 1 3ammra
KypCOBOT'O KypCOBOT'O
MIPOEKTa MIPOEKTA

O0Bem 40 60 -
paszena, %

Brinmonnennsiii | 40 100 -
00BeM
HapacTaIOIUM
urorom, %

Howmep pasnena | Paspen kypcoBoro npoexra

1 ITocranoBka u aHanu3 3anaun KP u moaroroska 0630pHO# yacTu paboThl

1 3amura KP




3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena OneHoYHOE CPeaICTBO
3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110 Kostbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCLUIUIMHE COOTBETCTBUHM C
(B COOTBETCTBUH C pa3zeiioM 1) HHMKATOPOB n.3.1)
112 ]3] 4
3HaTh:
Oco6ennoctu npumenenuss HC V-1 + JlabopaTtopHas pabota/Jlaboparopnas Ne2. O6yuenne HC niis
] 3a7a4M KJIacCU(PHUKALUH
OcHoBHble apxutektypsl HC nis pemenus V-1 + JlaGoparopnas pabora/Jlaboparopnas Nel. ITogroroska
3a7a4 KIacCU(UKAIMH U CETMEHTAITNH ] JaHHBIX JUIs1 00y4yeHust ¢ nomouipio OpenCV
OcHoBHbIE cpeAcTBa JIsl pabOTHI € JlaboparopHas padota/Jlabopatopnas Nel. [ToaroroBka
WI-3rik-1 +
M300paKeHUSIMH JaHHBIX JUIs1 00y4yeHust ¢ nomouipio OpenCV
Apxutextypsl HC nist paboTsI ¢ JlaboparopHas pabota/Jlaboparopnas Ned4. O0yueHue
M300paKCHUAMU N J-3nk-1 + | rmy6okoit HC Ha onHoit U3 apxutektyp Ha BbiOop Unet,
MaskRCNN, CAN
YMersb:
CoznaBaTh oOyyaroniyie Habopbl JaHHBIX U JlaboparopHas padota/Jlaboparopnast Ne2. O6yuenue HC nns
o6y4yats HC Ha OCHOBE 3TUX JJaHHBIX 3aJauu KIacCU(pUKaIUU
W-1nk-1 +
JlabopaTtopHas padota/Jlaboparopnas Ne3. O6yuenne HC ans
3aJ]auu CerMeHTallH
JlenaTthb cepBUC, IPUTOJIHBIN K JlaboparopHas padota/Jlaboparopnast Ne4. O6yuenue
MIPOMBILIIICHHOW DKCIUTyaTallud Ha OCHOBE N-1nk-1 + | rmy6okoit HC Ha oniHOM u3 apxutekTyp Ha BeiOop Unet,
obyuyernoit HC MaskRCNN, CAN
[Tpumensats 6ubanorexy OpenCV s JlaGoparopHas pabota/JlaboparopHas Nel. [Togroroska
. WI-3nk-1 +
00paboTKN N300pakeHui JAHHBIX JUIs 00y4yeHus ¢ nomouipio OpenCV
[TpoextupoBats u 06ydats HC JlaboparopHas pabota/Jlabopatopnas Ned4. O6yueHue
NJI-3nk-1 + | rmy6okoit HC Ha onHo# 13 apxurtektyp Ha BbiOOop Unet,
MaskRCNN, CAN




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
2 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. JTaboparopnas Nel. ITogroroBka ganusIx st 00yueHus ¢ momousio OpenCV
(JTaboparopnas paboTa)
2. JIaboparopnas Ne2. O6yuenne HC mst 3amaun knaccudukarnmu (JlaboparopHas padora)
3. JlabopaTtopHuas Ne3. O6yuenue HC s 3amaun cermentanuu (JlabopaTtopnast padorta)
4. JlTaboparopuas Ned. O6ydenue riryookoit HC Ha ogHOM U3 apxuTekTyp Ha BeiOOop Unet,
MaskRCNN, CAN (JIaboparopHas padoTta)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Kypcosas paboma (KP) (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY "MD" Ha ocHOBaHMHU ceMECTPOBOI COCTABIISAIOIIEH

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crtynentoB HUY "MD" Ha ocHOBaHMHM CEMECTPOBOM COCTaBIISIOLIEH

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Iamupo, JI. KomnbrotepHoe 3penre = Computer vision : yaueOHOe TocoOue AJis By30B 110
cneunanbHocTH "[Ipuknannas napopmaruka (B obnactax)" : nep. ¢ anri. / JI. lanupo, Ix.
Crokman ; pen. C. M. CokouoB. — 3-e u3g. (31ekTporHoe). — MockBa : BUHOM. Jlaboparopus
3Hanui, 2015. — 763 c. — (JIyummii 3apyoexHsiit yaeOHuK). — ISBN 978-5-9963-3003-4.;

2. ABepkuH, A. H. MckyccTBeHHbIE HEMPOHHBIE CETHU U TEHETUYECKUE AJITOPUTMBI : yueOHOe
nocobue 1o kypcy "HeTpaaunnonHbsie MoJiesid BRIYUCISHUNA" 110 HanpaBienuio "MHdpopmaTuka u
BerunciuTenbHas Texuuka" / A. H. Asepkun, E. B. Jlensmukosa, Hait. uccnen. ya-t "MOU". — M. :
N3n-so MDOU, 2014. — 68 c. — ISBN 978-5-7046-1547-7.,

3. Kayiurun /1. B.- "Artificial neural networks", M3natensctBo: "MUCHUC", Mocksa, 2018 - (88 c.)
https://e.lanbook.com/book/116736;

4. TI'nopus b. I'., Ockap /. C., Xoce JI. 3., Ucmasns C. I'.- "O6paboTka n3006paxeHuii ¢ moMOIIbI0
OpenCV", M3narensctBo: "JIMK IlIpecc", Mocksa, 2016 - (210 c.)
https://e.lanbook.com/book/90116.



5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Buneokondepennuu (Maitaa, Coepmxasz, BK u np);

4. Python;
5. OC Linux;
6. Jupyter.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. DaexkrponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAHUMEHOBAHME
Y4eOHble ayAUTOpUU IS I'-305, Yuebnas rapTa, CTOJI IIpenoaaBareis, CTyl, JOCKa
MPOBEACHUS JIEKIIMOHHBIX ayJIUTOpHUS MeoBasi, KOMIIBIOTEpHAs CETh C BBIXOAOM

3aHATHH U TEKYLICTO
KOHTPOJIA

B MlHTEpHET, MyJIbTUMEIUNUHBIN TPOEKTOD,
9KpaH, KOMITBIOTEP MEePCOHATBHBIH,
KOHJTUITUOHED

VY4eOHble ayAUTOpUHU IS
IIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

M-708, ducruieitnsrit
kinace kag. "[IMUN"

CTOJI IIPEI0/1aBaTeNsl, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeTb ¢ BbIX0ZI0M B IHTEpHET,
MYJIbTUMEIUNHBIA TPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHATIbHBIN, KOHAULIMOHED

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS
71ab0paTOPHBIX 3aHATUN

M-708, Jucnneinbiit
kiacc kag. "IIMUN"

CTOJI IPEI0aBaTENs, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeThb C BbIXOAOM B lIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN, KOHIULIMOHED

M-706, IucrueitHbrit
knace kag. "TIMUN"

CTOJI IIPETIoIaBaTelisl, CTOJ
KOMIIBIOTEPHBIH, CTYJI, KOMIIBIOTEPHAS
CeTb ¢ BbIX0ZI0M B IHTEpHET,
MYJIBTUMENUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHATIbHBINA, KOHAULIMOHED

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

M-708, ducmieiHbrit
kiacc kag. "IIMUN"

CTOJI IIPENOAABATENIs, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeThb C BbIXOAOM B HTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIbHBIN, KOHIULIMOHED

M-706, Jucnneinbrit
knace ka¢. "TIMUN"

CTOJI IIPETIo/IaBaTelisl, CTOJ
KOMIIBIOTEPHBIH, CTYJI, KOMIIBIOTEPHAs
CeTh ¢ BbIX0Z0M B MIHTEpHET,
MYJIBTUMEIUIHBINA IPOEKTOP, IKPaH,
KOMIIBIOTEP NMEPCOHATbHBINA, KOHAULIMOHED

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-303, JlekuoHHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED
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TTomemenust misa
KOHCYJIbTUPOBAHUS

M-706a, MapTa co CKaMbei, CTOJI, CTYJ, I0CKa
KoHcynbTanimoHHbI 3211 | MeNOBasi, KOMIBIOTEPHAs CETh C BBIXOJIOM
kadenpsr [IMUUN B MHTEpHET, MYJIbTUMEIUIHBIN TPOCKTOP
M-704, CTOJ, CTYJI, mKad, Tym0a, J0CKa MEIoBas,
IIpenonaBarenbckas KOMITIBIOTEPHAS CETh C BBIXOJOM B
kadenper [IMUN HHTepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,

9KpaH, KOMIIBIOTEP MEPCOHAIBbHBIN,
XOJIOAWJIBHUK, KOHAUITMOHED

[Tomenienus st XpaHSHUs
o0opymoBaHus U y4eOHOTO
WHBEHTAPSs

M-703a/1, Knagosas
ka¢. "TIMUIN"

CTeJUIaX JUIS XpaHEHUsI KHUT, TyMOa,
9KpaH, HOYTOYK, KHUTH, YICOHHKH,
nocoOust
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HelipoHHsie ceTu U KOMITBIOTEPHOE 3pEHUE

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

JlaGopatopnas Nel. [loaroroBka gaHHbIX A1 00y4deHus ¢ momoibio OpenCV (Jlaboparopras
pabora)

JlaGopaTtopuas No2. O6yuenue HC s 3amaun kinaccudukaruu (Jlaboparopras padota)
Jlaboparopuas Ne3. O6yuenne HC mst 3amaun cermenTaruu (Jlaboparopuas padora)
Jlabopatopnas Ne4. O6yuenue rimydokoit HC Ha onHO# u3 apxutekTyp Ha Beioop Unet,
MaskRCNN, CAN (Jlaboparopras paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnnekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen qucuumimnbl KM:
paznena AT et Henens 4 8 12 16
KM:
1 Baenenue
11 OCHOBHBIE IPUHIHITBEI 00PaOOTKH N300pasKeHUH +
2 OcHoBbl paboThI ¢ 6ubIMoTEKOM OpenCV
2.1 OcHoBbl paboThI ¢ 6ubMoTeK0i OpenCV +
3 OcHoBHBIE KJTacchl 337124 KOMITBIOTEPHOTO 3peHust
3.1 OcHoBHbI€ KJ1acchl 33a4 KoMnbloTepHOTo 3peHust + +
4 CoBpemennblie apxutekTypsl HC
4.1 Cospemennsble apxutekTypsl HC +
Bec KM, %: 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 11O INCHUIIVIA

HelipoHHsie ceT U KOMITBIOTEPHOE 3pEHUE

IIpuioxenue b

HE

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 IlocranoBka u ananu3 3agauu KP
KM-2 3amura KypcoBoii paboTbl

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM-
Howmep Pa3gen kypcoBoro mpoeKkTa/KypcoBoil pabOThI KM: 1 2
pasjena A yp p yp p Henens 8 16
KM:
1 ITocTanoBka u ananu3 3agaun KP u moaroroBka 0030pHO#M YacT paboThI +
2 3amura KP +
Bec KM, %: | 40 60
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