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AnHHOTAIUSA

JucuuminHa «MckyccTBeHHbIE HEHWPOHHBIE CETH» BXOAUT B  00pa3oBaTElIbHYIO
MporpamMmy BbICIIET0 00pa30BaHMs — IIPOrpaMMy MarucTpaTypbl 10 HAIPABJICHUIO OATOTOBKH/
cnenuansioctd 09.04.01 «Wudopmatnka u BeIMHCIATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«Bcerpoennbie cucreMbl 00paboTku MH(OpMANUK W ynpasieHus». JMCHUIUIMHA peanu3yercs
kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIMX KOMITETCHIIUH:

TIK-1 «CnocobeH pa3pabaTbIBaTh METOJAMKY BBIITOJIHEHHS aHATUTHYECKUX paboT

IIK-2 «CrnocobeH OCymIecTBISATh HWHTETPALMIO W  BHEAPEHHE pa3paboTaHHOTrO
MPOrPaMMHOr0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHKALHOHHOTO 000PY10BaHUS»

ConepxaHue AWUCHUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBA3AaHHBIX C 3HAHUSAMH B
obylacti pa3pabOTKH MHTEIUICKTYalbHBIX MH()OPMAIMOHHBIX CHUCTEM, MCIIOJIB3YIOIIUX armapaT
MAIIMHHOTO O00Y4YEeHHs, KOTOPBIE MO3BOJISIOT PELIaTh MPAKTUUECKHUE 3a/lauyl aHaM3a AaHHBIX B
HCCIIE/IOBAaHUAX U OM3HEC-TIPUIIOKCHUSIX

[IpenonaBanne AMCLUMIUIMHBL IPEAyCMaTPUBAET ciexytomme (HOpMbl OpraHu3aLuu
y4eOHOro Iporecca: JIeKIHH, J1abopaTopHble paboThl, CAMOCTOSATENbHAs paboTa 00ydaromerocs.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO0miast Tpyl0EMKOCTh OCBOEHHS JUCLUHMIUIMHBI COCTaBISICT 6 3a4eTHBIX eAuHML, 216
YacoB.

SI3bIK 00yUEeHHUS 1O JUCIHUIUINHE «aHTITHHCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Ionyuenue oOyuarommmucs HEOOXOIMMBIX 3HAHUWI, YMEHHMH M HaBBIKOB B 00JaCTH
MAaIIMHHOTO OOy4YeHUs, MOAEIMPOBAHUS IIPOTPAMMHBIX MOJENEH, CO3JJaHUE CIIOXKHBIX CHCTEM
aHanu3a JaHHbIX.

1.2. JlucumminuHa BXOAMT B  COCTaB  4acTH, (OPMHPYEeMOH  y4aCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHU, 00pa30BaTEIbHON MPOTPaMMBI BRICIIEr0 0Opa3oBaHus (nanee —
OII BO).

1.3. IlepeueHb IIIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 110 JUCHHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbraTe M3y4eHHs AMCUMIUIMHBI OOYYalOIIMiics OJDKEH o0yafaTh CIeIyOINMHU
KOMITETEHIIMSAMH WM UX 4dacTsAMU. KoMIeTeHnny 1 MHIUKATOPh! UX JIOCTHXKCHUS IPUBEICHBI B
Tadumue 1.

Tabmnuua 1 — IlepeyeHb KOMIIETEHIIMI M MHIMKATOPOB UX JOCTIHKCHUS

Kareropus (rpynmna) | Kog u HanmenoBanue | Koj n HauMeHOBaHME HHIMKATOpa JOCTH)KCHHS
KOMIETCHIIMU KOMIETCHIIMU KOMIETCHIIUH
I1K-1 Cnocoben
I1K-1.B.1 BnajeTh HaBbIKAMHU [JIAHUPOBAHUS
pa3pabaTbIBaTh
HPOEKTHBIX PaboT; HaBBIKAMH BBIOOPA METOJIMK U
[IpodeccroHabHBIE | METOUKH
11a0JIOHOB BBITIOJIHEHUS aHAJTUTUYECKHUX PaboT;
KOMIETCHIIUH BBITIOJIHEHHS
HaBBbIKAMH MTOATOTOBKHU U MPOBEICHUS
QHAINTHYECKUX
Npe3eHTalnH
pabot
[1K-2 Cnocoben
OCYIIECTBIISATH
HMHTETPaLuIo U [1K-2.3.1 3HaTh OCHOBBI APXUTEKTYPBI,
BHEJIpEHHE YCTPOMCTBO Y MPUHLKITBI (DYHKIIMOHUPOBAHHS
pa3paboTaHHOTO BBIYMCIIUTEIBHBIX HHOOPMALMOHHBIX CUCTEM U
IpodeccruonanbHble
IPOrpaMMHOTO KOMMYHHUKAIIMOHHOTO 000PY/10BaHHS
KOMIETCHIIUH
obecrieueHusl, TIK-2.B.1 BnageTs HaBbIKAMH OIEHKH KaueCcTBa
BBIYNCIUTEIBHBIX pa3padaTbIBaeMBbIX IPOrPAMMHBIX H/HIIH
cHUCTeM, anrnapaTHBIX CPEACTB
KOMMYHHUKAIHOHHOTO
00opyioBaHUsI

2. Mecro gucuumiuHbl B crpykrype OI1

JlucuunirHa MoxeT 6a3upoBaThCs HA 3HAHMAX, PaHee NPUOOPETEHHBIX 00YYaIOIUMHCS
HPH U3YYEHUH CIIEYIOIHUX AUCIUIIINH!

— «MareMaTHKay;

— «Uudopmarukay;

— «Cucremsl LudpoBoit 00padOTKH N300paKEHUI»,

3HaHMA, NOMydYCHHbIC NIPH W3YYCHHH MaTepuaia NAaHHOW ANCHUIUIMHBI, UMEIOT KaK
CaMOCTOATENBHOE 3HAUCHHME, TaK U MOTYT HCIOJb30BAThCS INPU TOATOTOBKA BBITYCKHOM
KBaJIM(pUKALMOHHO pabOTHI.

3. OOBEM U TPYAOEMKOCTh TUCIUIITHHBI
Jannble 06 0o0mmemM 0o0beMe NUCHUILIMHBI, TPYIAOEMKOCTH OTHCIbHBIX BHIOB yueOHOU
paboThI IO JUCLHUILIMHE (M PACIpeaeNeHne ITON TPYJOEMKOCTH 10 CEMECTpaM) NPEACTABIICHbI B
Tabnmue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLHIIIIMHBI

TpynoemkocTs o

Bun yuebHO# paboTh Bceero
ceMecTpam




No2
1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 6/216 6/216
3E/ (uac)
H3 nux uacoe npakmuueckoii 0020MoeKu 17 17
Ayoumopnvie 3anamus, BCETO 4ac. 34 34
B TOM UHCIIE:

nekiwmu (J1), (dac) 17 17

npakTHaeckue/ceMuHapekue 3ansrus  (I13),

(uac)

naboparopusie pabotsi (JIP), (uac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamensnan paboma, Bcero (4ac) 146 146
Buo npomexcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, DK3. JK3.
OK3.*%)

= -
IIpumedanune:  kaHAMIATCKHUIT 9K3aMeH

4. ConepxaHue TUCLHUITIIMHbI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Ta6m«1ua 3-— Pa3;[em)1, TEMbI JUCHUIIINHBI, UX TPYAOCMKOCTh

ceru. Ceeprka. O0mmue Beca. Kiaccudukarust n300paxeHni ¢ TOMOILbIO
HelipoHHbIX ceteil. Apxurektypa VGG. Apxurekrypa Resnet, DenseNet.
Moaudukanmu anropuTMa rpaueHTHOro cinycka. HepIHOHHbINA TPpaAneHTHBII
cryck. Perynsipusanus. OrpaHudeHre BECOB HEHPOHHBIX CBS3EH MPpU 00yUCHHH.
CroxacTH4eCKHil IPaJIMeHTHBIN CITyck ¢ momouibio Metoaa Adam. Yolo, RCNN,
Fast-RCNN. O6napysxenue 00bektoB. Mask R-CNN. Cermenranus
U300paKEHUH.

3 PexyppeHTHBbIEe HelipOHHBIE CeTH

PekyppentHbie HelipoHHbIe ceTh. [Ipsimoii npoxoa. O6patHsiil mpoxox. Cetsb
Xondunaa. CeTb ¢ JONTOH-KPATKOCPOUHOH NaMAThIO. AHAIN3 TEKCTa.
Tpanchopmepsl. AHanu3 Tekcta. ['eHepanus moanuceil K H300paKeHHUSIM.

4 I'enepaTnBHbIe HelipOHHBbIE CETH

JleKOHBOITIOIIOHHBIE HEHpOHHBIE ceTH. ABTO3HKOAepH!. lllymononasistomue
aBTO3HKOMEpHI. ApxutekTypa U-Net. Yinydmenne n3o0paxxeHui.
CocTsi3aTenbHble HeHpOHHBIE ceTH. BapualioHHbIe aBTOOHKOAEPHI.

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMBI IPaKTHYECKUX 3aHATUH U UX TPYAOSMKOCTb IIPUBE/ICHBI B TabIHIE 5.

Tabnuua 5 — IIpakTuuecKue 3aHATHs U UX TPYIOSMKOCTh

U3 Hux Ne
Ne | Tewmsr npaktudeckux | Popmbl mpakTHIeCKUX | TpPyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATHI 3aHATHI (gac) MOJITOTOBKH, | JUCLIUATI

(1ac) JIMHBL

YueOHBIM IUIaHOM HE MPETYCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATUS
TeMbI 1a00pPaTOPHBIX 3aHATUH U UX TPYAOSMKOCTb IIPUBEACHSBI B TabHIIe 6.

Tabnuia 6 — JlJabopaTtopHble 3aHATHSI U X TPYJIOEMKOCTh

Pasiesnbl, TeMBI UCIUTLTHHBI Jlewwan | 113 (G3)) - JIP ‘ K1 ‘ CPC
(uac) (uac) (uac) (uac) (uac)
Cemectp 3
Paznen 1. MckyccTBeHHBIE HEHPOHHBIE CETH B 6 26
MAIIHHHOM 00y4eHNH
Paznen 2. Cern npsiMoro pacrpocTpaHeHHs 5 7 40
Pasgen 3. PexyppeHTHEIE ceTi 3 4 40
Pasnen 4. ['eHepaTHBHbBIE HEHPOHHBIE CETH 3 6 40
Hroro B cemectpe: 17 17 146
Hroro 17 0 17 0 146

4.2. CopepxaHue pa3/eoB U TEM JICKINOHHBIX 3aHATHH.
ConeprkaHue pa3ieioB U TeM JEKIHOHHBIX 3aHATHIH MPUBEACHO B Tabnuie 4.

Ta6m«1ua 4— COL[ep)KaHI/IC pa3zacyioB U TEM JICKIIMOHHOT'O 1UKJIa

Howme
P Ha3sBanne n comepxanue pa3aenaoB U TEM JEKINOHHBIX 3aHATHH
pasznena
1 HeckycTBeHHbIE HElPOHHBIE CETH B MAIIMHHOM 00y4eHHH

MetemaTuyueckie OCHOBBI: JIHHEiHas anredpa. MaTteMaTH4eCKue OCHOBBI: TEOPHS
BeposTHOCTeH. OCHOBBI MalIMHHOTO 00y4eHus. Turnel 00ydyeHue. OOyuaromas
BeIOOpKa. [lepeoOyuenne. OCHOBBI KOTHUTHBHBIX HAyK. M ieaipHbIi HEHPOH.
AxkrtuBauuoHHas GpyHkuus. Bec cBs3u. Tumnbl HeliponHbix ceteid. [leprenTtpon.
KomnpomuccHsblii rpagueHTHbIH ciiyck. @yHkuus omubku. KBagpatuunas
omubka. Jloructrueckas GpyHKIus omuOKn. MHOTOCIOWHBI MEPIETPOH.
AJropuT™M 00pPaTHOTrO PACIPOCTPAHEHUS! OIIMOKH.

Ne
Ne HaumMeHoBanue 1a00paTopHbIX paboT Tpynoemkocts, | pasnena
n/ (gac) JTUCIIHIT
JIMHBI
Cemectp 3
1 MopenupoBaHue OHOJOrHYECKUX HEHPOHHBIX ceTer 6 2
3PUTENBEHOTO BOCIIPHUSITHS
2 | OOyueHue TiTyOOKOI HEHPOHHOW CETH IJIsl paclO3HABAHUS 5 2
HM300paKeHMI
3 MojienupoBaHie PeKypPPEHTHOM HEHPOHHOM CeTH 3 3
4 | MoaenupoBaHUe reHepaTUBHON COCTA3ATENIbHON 3 4
HEHPOHHOU ceTH
Bcero 17

2 CeTH NpsIMOro pacrnpocTpaHeHus
3anaua kinaccudukanmu. Softmax. Kpocc-antponus. CBepToUHbIC HEHPOHHBIE

4.5. KypcoBoe npoekTrpoBaHne/ BHITOIHEHHE KYPCOBOH pabOTh
VueGHBIM [IaHOM HE MPEIYCMOTPEHO

4.6. CamocTostenpHas paboTa 00yyYaronxcs




Bunbr camocTosTenbHOM pa6OTI>I " €€ TPYAOCMKOCTbD ITPHUBC/ICHBI B Ta6HI/II_I€ 7.

Tabmuua 7 — Busbl caMocTOsITeNIbHON paboThl U €€ TPYJOeMKOCTh

. Bcero, | Cemectp 3,
Bun camocrosrensHOM paboTh
qac 4ac
1 2 3
W3yueHne TeopeTHIecKoro MaTepuana
70 70
gucuumindbl (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bemonnenne pegepara (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 70 70
ycmneBaemoctr (TKY)
Homamiuee 3aganue (J13)
Kontponbnblie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 6 6
arrecrain (I1TA)
Bceero: 146 146

5. TlepeueHb yueOHO-METOANUECKOTO O0ECIICUCHHUS
JUISL CAMOCTOSITENIEHOM paboThl 00yUYarOLIMXCS IO TUCLHUILTHHE (MO/YJIIO)
VueGHO-METONMYECKHE MaTepUasbl [Jisl CAaMOCTOSATEIbHOH paboThl 00YyYalOIMXCsl YKa3aHbI B
ma. 7-11.

6. IlepeyeHb MeYaTHBIX U 2IEKTPOHHBIX YUEOHBIX U31aHUM
INepeueHp MeuaTHBIX U AEKTPOHHBIX Y4eOHBIX U3IaHUN NPHUBEIEH B Tabnuue 8.
Tabiuua 8— IlepeueHb NeYaTHIX ¥ JIEKTPOHHBIX Y4eOHBIX M31aHUI

[lepeuens ucnoabp3yeMoro NporpaMMHOro obecrieueHus npezcrasieH B Tadmauue 10.

Tabmuna 10— [lepeuens nporpaMMHOTo obecrieueHus

Ne ni/mt HaumenoBanue

Python

8.2. Ilepeyens MH()OPMAINOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIHUIUINHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabmuna 11— Ilepedyenp HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauie 2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

1 | JlekunoHHas ayAUTOPUS C IPOCKTPOM

2 | KommnbloTepHslit Ki1ace

KomiyectBo
9K3EMILBIPOB B
UII{J]{H? p/e c bubnunorpadpuueckas ccpiika OUOIHOTEKE
w (KpoMe 2IIEKTPOHHBIX
9K3EMIUIAPOB)

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOH aTTeCTallul
10.1. CocTaB OLCHOYHBIX CPEICTBIUIS MPOBEACHHUS INPOMEXKYTOUYHOH aTTECTAlUu
00y4aroImxcs M0 JUCHUIUIMHE TpUBeIeH B Tabuie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIsl TPOBEICHUS IPOMEKYTOUHO aTTeCTalluu

By npomMexyToyHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

https://www.deeplearningbook.org/ | Goodfellow I, Bengio Y.,
Courville A. Deep learning.
Cambridge, Massachusetts, U.S.:
MIT Press, 2016. 800 p.

Dx3aMeH CnHcoK BOIIPOCOB K DK3aMEHY

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOCHMS JIUCLMIUTMHBI
npuBezeH B Tabuune 9.

10.2. B xauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIMH 00y4arolMMHCS IpUMEHSAeTcs 5-0albHas MIKaga OLEHKH CGOPMHPOBAHHOCTH
KOMIIETCHIIMH, KOTOpasi mpuBejicHa B Tabnuie 14. B TedyeHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHas  mKana  MOJYJbHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
HCIOIb30BaHUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun oneHKH ypoBHSI C)OPMHUPOBAHHOCTH KOMITCTEHIIUI

OreHKa KOMIICTSHIMN

XapakTepucTuka cOpMHUPOBAHHBIX KOMIIETEHIIUM
5-OasIbHas HIKaIa paKrep (hopmp

Tabmua 9 — IlepedeHp 53IEKTPOHHBIX O00OPA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

8. TlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOrO OO€CNeYEeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa3oBaTeIbHOr0 IPOLEcCa M0 JUCIUILIHHE.

— oOyvaronuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
MaTepuat;

— YBEPEHHO, JIOTHYHO, TI0CJIEJOBATEIBHO ¥ TPAMOTHO €T0 H3JIaracT;

— OMHpPAsCh Ha 3HAHMS OCHOBHOM M JOMOJHUTEIBHON JIUTEPATYPBI,
TECHO NPHBS3bIBAECT YCBOCHHbBIC HAYYHBIE MOJOKEHHS C IPAKTHYECKOM
JIESITEIbHOCTRIO HATIPABIICHHUS;

— yMeJI0 000CHOBBIBACT M apTYMEHTHPYET BBIABUIAEMbIE UM UJICH;

— JIeJIaeT BBIBOJIbI U 0000IEHNS;

— CBOOOIHO BJIAZIEET CHCTEMOM CIICIHATH3UPOBAHHBIX MOHITHH.

«OTJIMIHO»
«3a4YTCHO»




21 Tpanchopmepbl. AHAIN3 TEKCTA.

22 ["eHepanus moanuCe K M300paKESHHSIM.

23 J1eKOHBOIIONIMOHHBIE HEHPOHHBIE CETH.

24 ABTODHKOAEPHI.

25 [TymornogaBisrone aBTOSHKOAEPHI.

26 Apxurekrypa U-Net. Yiryumenne n3o0paxeHHH.
27 CocrsizaTenbHble HEHPOHHBIE CETH

28 BapuanyoHHble aBTORHKOJIEPHI

Bomnpocs! (3agaun) 1is 3auera / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocs! (3amaun) asis 3auera / nudd. 3auera

Ne /i [epeuens BonpocoB (3aaa4) st 3a4era / iudd. 3auera

Y4eOHBIM IIAaHOM HE IPEAYCMOTPEHO

Ilepeuenr TeM 1yt KypcOBOTO IPOEKTUPOBAHMUS/BBINOIHEHHS KypcOBOW paboThI
npeJcraBieHsl B Tadnuue 17.
Tabnuia 17 — [lepeyers TeM It KYPCOBOTO MPOSKTHPOBAHMS/BBITIOIHEHHUS KYPCOBOW paboThI

Ouerxa kommnere XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI
S5-0asubHas MKaIa paKtep P
— obyyaromiuiicss TBEp/I0 YCBOKJI MPOrPaMMHBIIl MaTeprall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOITyCKAaeT CYIECTBEHHBIX HETOYHOCTE;
P — YBA3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOH JAESTEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS,
— apryMeHTHPYET HayuHbIe OJ0KESHUS;
— Jie7IaeT BBIBOJIBI U 000O0IICHUS;
— BJIaJICET CUCTEMOH CICLMAIN3UPOBAHHbIX OHSTHH.
— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIAaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3AUTEHO» .
HAIPaBJICHUS;
— c1ab0 apryMEHTUPYET HaY4HBIC ITOJIOKEHHS;
— 3aTpyaHseTcs B OPMYIMPOBAHUH BBIBOJIOB U 0000IICHNIA;
— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOMJ 3HAYMTEIbHOH 4YacTH INPOrpaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHbIe OWMOKM M HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
HE BATTCHOY paccMoTpeHuH pobieM B KOHKPETHOM HallpaBJICHHH;
— HCTIBITBIBAET TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHI;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;
— He (hOPMYIUPYET BHIBOAOB M 0000IICHHIA.

Ne /it IprMepHBIit IepeYeHb TeM ISl KYPCOBOTO MPOSKTHPOBAHHSI/BBIOTHEHHUS
B KypcoBOii paboThI

YueOHbIM IJIAHOM HE IPElyCMOTPEHO

Bompocsl a1 npoBeNeHHs MPOMEXYTOYHOM AaTTeCTalMd B BUIE TECTHPOBAHMS
IIpeAcTaBieHbI B Tabuie 18.
Ta6nuia 18 — [IpumepHsIil mepeveHb BOMIPOCOB LISl TECTOB

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS WIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) As1st 9K3aMeHa

Ne i/ [TpuMepHBIii IepevYeHb BOIIPOCOB ISl TECTOB

YueOHBIM MIIAHOM HE IPETyCMOTPEHO

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMUCIMIUIMHE OOYYarOLIMXCs 3a04HON (HOPMBI
0o0y4eHus, peicTaBIeHs! B Tabmune 19.
Ta6muia 19 — [lepeyeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

Y4eOHBIM IUTAHOM HE NPEAYCMOTPEHO

Ne /it IepeueHp BommpocoB (3a1a4) [Uisl IK3aMeHa

1 OcHOBBI MaIIMHHOTO 00yueHwus1. Tumbl 00yueHue. OOyuaromasi BEIOOPKa.
[epeobyueHue.

2 WneanbHblit HelipoH. AKTuBaunoHHas GyHKIws. Bec cBsi3u. Turbl HEHPOHHBIX ceTei

3 ITepuenTpoH.

4 KoMnpomuccHbIN TpalueHTHBINA CIYCK.

5 Dyukims ommbku. KBagparnunast onmbka.Jloructuueckas GyHKIMs OMHOKH.

6 3anaua knaccudukarmu. Softmax. Kpocc-autpomusi.

7 Cseprounsle HelipoHHbIe ceTH. CBepTka. OOmme Beca.

8 Knaccuduxanus n300paXeHUi ¢ TOMOIIBIO HEHPOHHBIX CETEH.

9 Apxutektypa VGG

10 Apxutektypa Resnet, DenseNet

11 Moauukanuu anropuT™Ma rpaiueHTHOro crycka. MHepIoHHBIN rpaIneHTHBIH
CITYCK.

12 Perynspuszanus. OrpaHuyeHne BeCOB HEHPOHHBIX CBsI3el MpU 00yUCHUH.

13 CroxacTHyecKuil rpaIMeHTHBIN CITyCK C ToMouIblo MeToaa Adam

14 Certsb Yolo

15 Cetb RCNN, Fast-RCNN, Faster-R-CNN. O6Hapy>xeHue 00beKTOB

16 Cermenranus n3oopaxenuit.Mask R-CNN.

17 PekyppentHbie HeliporHbie ceTh. [IpsiMoii mpoxoa. OOpaTHbIil IPOXOL.

18 Cerp Xonduaa.

19 CeTb ¢ 10NTOI-KPaTKOCPOUHOH MaMSITHIO.

20 AHanm3 TeKCTa ¢ IIOMOIIBIO PEKYPPEHTHBIX CeTeil.

10.4. MeTtognueckue MaTepHabl, OonpeaeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WH/IMKaTOpPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTECHLMI, COAepKarcs B
JIOKAIBbHBIX HOpMAaTWUBHBIX aktax [ YAII, permaMeHTHpYOIIMX HOPAIOK M IPOLELYpY
MIPOBEJCHHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U TIPOMEKYTOYHOW aTTECTallMH 00Y4aroIInuXCst
T'VAIL

11. Meroauueckue yka3zaHus Ui 00y4arOIMXCsl IO OCBOCHUIO TUCLUILITHHBI

11.1. Meroauueckue ykazaHus s OOy4alOIIUXCA II0 OCBOSHUIO JIEKLMOHHOTO
Marepuaa

OCHOBHOE Ha3HAUCHHUE JIEKIMOHHOIO MaTrepualia — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIOKeHHe yueOHOro martepuana. Ha3sHaueHue COBpEMEHHOIl JEKIHMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI MOJYYUTb BCIO MH(OPMALMIO MO TEME, a B OCBOCHHHU
(yHIaMeHTaNbHBIX MpPOOJIEM JMCLUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTHIKEHHH Hay4yHOW MbIciu. B yueOHOM mpolecce JeKIHsl BBIIOIHAET METOI0JIOTHYECKYIO,
OpraHU3alHOHHYI0 U HH(OPMALMOHHYIO (QyHKIMH. JIeKIHs pacKkpblBaeT NOHATUHHBINA anmapat
KOHKPETHOIl 00nacTu 3HaHus, e€ mpoOieMbl, JaeT LEeNbHOE IMPEICTaBICHHE O AUCLUILIUHE,
MIOKa3bIBAa€T B3aUMOCBA3b C IPYTMMHU JUCIUIIIMHAMU.




[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIIUMICS JICKIIMOHHOTO MaTepHaa;

— TMOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0 KOHKPETHOU TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K TpPEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOSBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENLHON paboThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHA HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha Oikaiiime roapr;

— HAYYUTHCS METOAMYECKH 00padarhiBaTh MaTepuai (BBIICIATH IJIaBHbIC MBICIH H
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSTH MX B  Pa3IMUHBIX
(bopmypoBKax);

— MOJIy4eHHE TOYHOrO HOHMMaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHSATHH.

JIeKUMOHHBIA ~ MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpAlMed ClaiiioB U
HCIIOJNB30BAaHUEM  PA3JaTOYHOrO MaTepuana Ipu INPOBEAEHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

CrpyKTypa npeocTaBiaeHus JeKIMOHHOTO MaTepuaa:

— Onucanue npoGiemsl, EH;

— MaremaTtHyeckoe OIicaHue METOIOB,;

— Pesynbrathl, noJTy4eHHBIE IPU HCHOJIB30BAHIUH PACCMOTPEHHBIX METO/IOB;

— BriBOIBI

11.2. Meroauueckue yka3aHusi Uil OOYYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xone BhImONHEHMS 1a0OpaTOpHBIX paboOT oOydaromuiics JODKeH YIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HKALMOHHOW XapaKTEPUCTUKON OO0YYalOIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUATHI.

BeimonHenne 1a00paTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOH YacCThIO
N3y4eHHs] AUCLUIUIMHBI, ONpeNeseMOi yd4eOHbIM IIAHOM, W OTHOCHTCSI K CpEICTBaM,
00ecreYnBaIOIIM PELIEHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCLUIIIMHBI;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWH, MOJYYCHHBIX Ha
JICKIUSAX;

— MOJy4eHHE HOBOH MH(OpMALMK 1O M3y4aeMOW AUCLUILIIHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSITENIBHOM  paboThl ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 mpudOpaMu.

3ananue u TpeOOBaHMUS K ITPOBEJICHUIO Ja00PAaTOPHBIX PabOT
3ajanue (001Ias CTPYKTYpa):

1. W3y4unTh TEOpeTHUYECKYHO 4acTh PabOTHI (JOTMOJHHUTEIbHBIA MaTepHal He SBISIETCS
00513aTENIBHBIM).

2. C momomumm 6ubmuotekn pytorch peanu3oBate OPsAMOIl WM OOPaTHBI MPOXOJ
HEWPOHHOMW CETH 3a71aHHOM apXUTEKTYpBbI

3. IlpoBectu uccienoBanue pa3padOTaHHON apXUTEKTYPHI

4. Hanucate oTuer

11.3. Meroauueckue yKa3aHusi uisi 00y4aroIUXCs IO MPOX0XKICHHUIO CAaMOCTOSTEIBHOM
padoTsI

B xozie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOIHSAET paboTy Mo
3a[aHHI0 M TIPH METOANYECKOM PYKOBOJACTBE MPENOAaBaTeisi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusi.

st oOyuaromuxcs Mo 3a04HOM (hopMe OOydYeHHs, caMOCTOsITeNbHas paboTa MOXKeT
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOIHCHHUS CaMOCTOSATENBHOH paboThl, y obyuaromerocst Gopmupyercs
enecooOpasHoe IaHUPOBaHKUE Paboyero BPEMEHH, KOTOPOE TO3BOMISET MM Pa3BUBATh yMEHHS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaeMBIX 3HAHHUI, 00ECIEYNBACT BBHICOKHI
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOYy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOM[MMH  CAaMOCTOSTENIbHYI0  pabory
00Y4aIOLIUXCS SBIISFOTCS:

—  y4eOHO-METOANYESCKUI MaTepual N0 JUCUHUILINHE;

— METOJMYECKHEe YKa3aHHS I10 BBIMOJHEHHIO KOHTPOJIBbHBIX paboT (isi 00ydYarommxcst
10 3209HOU (opMe 00yUICHHS).

11.4. Meronuveckrne yKa3aHus Ui OOYyYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH IpEIyCMaTpUBacT KOHTPOJb KauecTBa 3HAHUM
o0yJaronmmxcs, OCyIIECTBISEMOr0 B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JMUCUMILIHHBL. KOHTPOJIb BBIMONHSIETCS HPH 3alIUTE OTYETOB IO JabOpaTOpHBIM paboTam.
YcnemHoe npoxox/1eHUe TEKYIIEro KOHTPOJISE MOXKET CIIY>KHUTh OCHOBAHUEM JJIsl BEICTABICHUS
OTJIMYHON OLIEHKHU TPH MMPOMEXKYTOTHOH aTTECTAINH.

11.5. Meroauueckue ykazaHusi A1 0Oy4daroLMXCs 110 TNPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTeCTalHH.

IlpomexxyTouHass — arTecTanus  OOy4yalONIMXCA  NPEAyCMaTpUBacT  OLIEHHBAHHE
MPOMEXKYTOUYHBIX ¥ OKOHYATENbHBIX PE3yJbTaTOB 00ydeHHs 10 AucuuiuinHe. OHa BKIIIOYAET B
cebs:

— o9K3aMeH — (opMa OLCHKHM 3HAHHWH, IIONTy4eHHBIX OOydYalollUMCA B IIpolecce
U3y4YeHHS BCEH NUCIMIUIMHBI MM €€ YacCTH, HABBIKOB CAMOCTOSATENBHON PabOThI, CIIOCOOHOCTH
HOPUMEHATh MX Uil PeIleHHs IPAaKTHYeCKHX 3ajay. ODK3aMeH, KaK IPaBUJIO, HNPOBOAUTCS B
MEPUOJ DK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAllMOHHOW OIEHKOW «OTIHMIHO,
«XOPOLLOY», YHOBJIETBOPUTEILHOY, «HEYLOBIETBOPUTEILHON.
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