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Heas aucuMmiauHbl: lleqpl0 AUCHUIUIMHBL SBISIETCS W3YYEHHE M IOJIyYEHUE
MPAKTUYECKUX HABBIKOB ISl pEUICHUS 3a]1a4 aHaJln3a U300paKeHU! U BUJEO.

3amaun  JUCHMIUIMHBI: TIOJIYYEHHUE TMPAKTUYECKUX HABBIKOB pabOThl €
M300paXEHUSMU U BUJICO; TTOJTYUYECHHE HABBIKOB CO3/1aHUsI HA0OPOB JTaHHBIX.

OcHoBHasl MTEpaTypa Mo Kypcy:

1.

[Tonynanos, /1. B. IIporpammuposanue B Python 3: yueObnoe nocobue / /1. B.
[Tonymanos, C. P. A6oatomesa, A. M. EbumoB. — Ya: baml'Vy, 2020. —
164 c¢c. — ISBN 978-5-7477-5230-6. — TekcT: anexTpoHHbii // JlaHb:
AIIEKTPOHHO-OMONMMOTEYHAss cUCTeMa. — PeXuM JocTyma: JUisi aBTOPH3.
nos3oBateneit. https://e.lanbook.com/book/179915

[akupbsnoB, J. [I. KommnberotepHoe 3penue Ha Python. IlepBbie miaru:
yueOHoe nocooue / J. JI. llakupssinoB. — MockBa: JlabopaTopusi 3HaHHUIA,
2021. — 163 c. — ISBN 978-5-00101-944-2. — TexkcT: 3JIeKTpOHHBIHN //
Jlanb: »NEKTPOHHO-OMONMOTEUHas cucremMa. — Pexum poctyna: ams
aBTOPH3. Mojb3oBaTeneil. https://e.lanbook.com/book/166736

Censakun, B. B. KowmmberorepHoe 3penHue. AHamu3z u  00paboTka
n300pakeHuii: yueOHuk s By3oB / B. B. Censankun. — 2-e usg., ctep. —
Cankt-IletepOypr: Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8259-7. —
Tekcr: 31meKTpoHHBIN // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAs cHCTEMa. —
Pexum J0CTyTa: TUTST aBTOPU3. TIOJTE30BATEIICH.

https://e.lanbook.com/book/173806

JlonoJiHMTENBHAS JIUTEPATYPA 1O KYpPCY:

1.

An, 2. C. [IporpammupoBaHie KOMIBIOTEPHOTO 3peHus Ha si3bike Python / 9.
C. fu ; nepeBon ¢ anrnuiickoro A. A. CiuakuH. — Mocksa : JIMK Ilpecc,
2016. — 312 ¢. — ISBN 978-5-97060-200-3. — TekcT : 3JeKTpOHHBIN //
Jlanb : S7EKTPOHHO-OMONMOTEYHass cucrema. — PexuM goctyna: as
aBTOpHU3. MoJb30Barenel. https://e.lanbook.com/book/93569

Toymannen, b. IlporpammupoBanne GPU npu momomu Python u CUDA:
pykoBojcTBO / b. ToymanneHn; nepeBoji ¢ anriuiickoro A. B. bopeckoBa. —
Mocksa: JIMK Ilpecc, 2020. — 252 c. — ISBN 978-5-97060-821-0. —
Tekcr: snekTpoHHBIM // JlaHb: 371€KTpOHHO-OMOIMOTEYHAs cHUCTeMa. —
Pexum JOCTyIa: U1 aBTOpHU3. ITOJIb30BATEIICH.

https://e.lanbook.com/book/179469

O0beM U BHABI y4eOHOH padoThI:

o (Cewmectp: 4.

e (OOmas Tpynoémkocth nuctuiuinHbl: 108 yacos.
o Jlexnuu: 16 gacos.

o [IpakTuueckue 3ansaTus: 32 4aca.



Komnerenuumn:

1. TIK-8 CmnocoOeH pyKOBOAUTh NPOEKTaMH CO CTOPOHBI 3aKa3yuka II0
CO3/IaHUI0, BHEJPEHUIO U UCIIOIB30BAHUIO OJHOM WIIM HECKOJIBKUX CKBO3HBIX
U(POBBIX CYOTEXHOJIOTMM HMCKYCCTBEHHOTO HHTEIUIEKTa B MPHUKIAIHBIX
o0nacTx:

3naem: IMPUHOUIIBI IIOCTPOCHUA CUCTCM KOMIIBIOTCPHOT'O 3pCHUSA, MCTOABI U
noaxoabl K INIAHUPOBAHUIO W pcain3alli IIPOCKTOB 110 CO3JaHHUIO CHUCTCM
HCKYCCTBCHHOI'O HMHTCJIJICKTAa Ha OCHOBC CKBO3HOU III/I(i)pOBOI?I CY6T€XHOHOTPII/I
((KOMHBI-OTCpHOG 3PCHHUCH.

Vmeem: pemaTh 3ajaud 1O BBINOJHEHUIO KOJUIEKTUBHOW IMPOEKTHON
NEeATENbHOCTH  JJIA  CO3JaHus, TMOJJECPXKKH U  HCIOJIb30BAHHS  CHUCTEM
HCKYCCTBEHHOI'O HHTEJUIEKTA HAa OCHOBE CKBO3HON IM(POBON CyOTEXHOIOTHMU
«KoMIiproTepHOE 3peHue» co CTOPOHBI 3aKa3YHKa.



PexoMeHaauM K BHITNIOJHEHHI0 MPAKTHYECKHUX PadoT:

Pexomennamuu K BBITIOJIHEHUIO IIpakTuyeckou padoThI 1
«['eomeTprueckue M MareMaTudeckue mpeodOpasoBanus B Oubmamoreke Pillow.
["ayccoBckue mpeoOpazoBanus. [loBblllieHHE PE3KOCTH  M300paKeHUH U
HaKJIaJIbIBAaHUE IIyMa Ha U300paXeHUS.):

Bonpocsl i poBepPKH YCBOEHUSI MaTepHAJIa MPAKTHYECKOH padoThl
Ne 1:

Jns yero npeanazHaueHa ounodnunoreka Pillow.

Kakoit komanm0# MOKHO yCTaHOBHUTH Oubnnoreky Pillow.

Kax umnoprupoBats 61bauotexy Pillow.

Hanmmure Koa Uit OTKPBITUS H300pakeHHUS.

Hanummmre xoa 115 mosydenust iHpopManuu 06 n300paxeHuu.
Hanmmure xox 1uis 06pe3ku n300paskeHusl.

s yero npegHazHaueH MeTos rotate().

Hanummmre ko s 3arpy3ku uzoopaxkenust uz URL.
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Hanmmmmre xox ninsa kouseptupoBanus u3 JPG B PNG.
10. Jlnst yero nmpenHa3HavueH MeTo resize().

Pexomennanun K BBIIIOJIHEHUIO IpakTHyeckon padoThI 2
«I"'eoMeTprueckne U MaremaTuyeckue npeodpazoBanust B 0ubnamorexke OpenCV.
["ayccoBckue mpeoOpazoBanus. [loBblllieHHE PE3KOCTH  M300paKEHUH U
HaKJIa/IbIBAaHUE TITyMa Ha U300paKeHUS.»:

Bonpocsl /i NpoBepPKH YCBOEHUSI MaTepHAJIa MPAKTHYECKOH padoThI
Ne 2:

Kaxkoii komana0# MOKHO ycTaHOBUTH OuOIHoTeky OpenCV.
Kaxoit komanaoi MOKHO UMIIOPTHPOBaTh 6ubmnoTeky OpenCV.
Harmmmire ko i1 UMITOpTa N300paskeHHS.

Harmmmure ko st mpocMoTpa n300pakeHusl.

Hanmummre ko 11 n3MEHEHUs pa3Mepa H300paskeHUsI.

S T o

Hanummre xoj a1 moBopoTa U300paKeHuUs.



7. Hamumure xox Juisl mepeBojia B rpaJallii Ceporo u B 4EpHO-Oenoe
n300paxKeHue 1o mopory.
8. Hanmmmure Ko Uit pa3MbITHS H300pasKeHUSI.
9. Hanwmmure Koj AJis CTIIaXKUBAHUS N300paKEHUSI.
10. HanummwuTe kox Juisl pacro3HaBaHUsl 00bEKTOB Ha U300paKeHHH.
Pexomenmanmu x BeimonHeHuto IlpakTudeckoii padorbl 3 «Metoasl u
aIrOpUTMBI cOOpa OO0yUarolmux HAO0OpPOB JaHHBIX. MeTOoAbl M AJITOPUTMBI IS
ayrMeHTalMy 00y4Jaronux HabOpOB JaHHBIX.»:
Bonpochl 1Ji IPOBEPKH YCBOEHHSI MaTeprajia NPAKTHYECKOH padoThl
Ne 3:
1. Maiite onpeaesnieHre ayrMEHTALUH.
2. Ilepeuncnure OCHOBHBIE METO/BI COOpa 0OyUYarOIIMX HAOOPOB TaAHHBIX
U3 €CTECTBEHHBIX U300paXKeHUM.
3. Tlepeuuncnure OCHOBHBIE METOBI COOpa OOYHAFOIINX HAOOPOB JAHHBIX
U3 UCKYCCTBEHHBIX N300pa’KEHUN.
4. Tlepeuucnure OCHOBHbIE OMOIMOTEKU I ayTMEHTAIMU 00YyYaroIInX
HAa0OPOB JIAaHHBIX, COCTOSIIIINX U3 U300paAKEHUH.
5. Pacckaxute anroputM cbopa odydarouux HabOpOB JaHHBIX.
Pexomennannu k BbinonHeHuto IIpakTumueckoir padorsl 4  «KNN.
Jluneitnass xnaccudukarnus. Jlorucrtuueckass perpeccus. SoftMax B 3amaue
MYJIbTUKJIACCOBOM Kiaccupukanuu. SVM.»:
Bonpochl 1Ji1 MPOBEPKH YCBOEHHSI MaTeprajia NPAKTHYECKOH padoThl
Ne 4:
1. Pacckaxute npuHUMN pabOThl JUHEHHON Kiaccu(uKauuu B 3ajaye
00paboTKKN U300paxKeHUH.
2. Pacckaxute npunuun padotsl anroputma KNN B 3amaue o0paboTku
M300paXKEHUM.
3. Pacckaxxute mpuHUMIT pabOThl JOTMCTHUYECKOM perpeccuu B 3ajiaye

00paboTKN U300paxKeHU M.



Pacckaxkute mpunnun pabotel SoftMax B 3amadye MyiIbTHKIACCOBOM
KJaccu(pUKAIUN H300paskeHUH.
Pacckaxxute mpunnun pabotet SVM B 3amaue  oOpaboTkm

H300paKEHUMH.

Pexomennaumuu k BbinonHenuto IlpakTuyeckoit padorbl 5 «OCHOBHBIE

TOTIOJIOTUH CBEPTOYHBIX HEUPOHHBIX CETEH NSl peIIeHUs 3a7auu Kiaccuukanum

uzoopaxkenuii (Mask R-CNN, YOLO u np.).»:

Ne 5:

Bonpocs! Ui POBePKH YCBOEHUSI MaTepHaJia NMPAKTHYECKOH padoThl

A

[IepeuncnuTe OCHOBHBIE TONOJIOTMU CBEPTOYHBIX HEMPOHHBIX CETEH.
Jlns pemenus kakux 3agad npumensoT Mask R-CNN.

Jlns peuienus kakux 3aaad npumensor Y OLO.

OO0bsicHUTE NPUHLIKAI PAOOTHI CBEPTOYHON HEUPOHHOM CETH.
[lepeuniciiTe OCHOBHBIE CIIOM, KOTOPBIE HCIIOJIB3YIOT B ApXUTEKTYpE
CBEPTOYHBIX HEUPOHHBIX CETEM.

[lepeuncnure Hanbonee yacTo BCTpeyaromuecs GyHKINA aKTUBALIMH,

KOTOPBIE UCHOJIB3YIOT B APXUTEKTYPE CBEPTOUYHBIX HEUPOHHBIX CETEH.

Pexomennanmu k BboinonHenuio IlpakTuyeckoit padorsl 6 «OcHOBHBIE

AJIrOpuTMbl OJIA PCHICHUA 3ada4H ACTCKTHUPOBAHHA HaA I/1306pa)KeHI/I$IX n BHACO

(SORT, darkflow u np.)»:

Ne 6:

Bonpochl 1Ji1 MPpOBEepKH YCBOEHHsI MaTepuajia NPAKTHYeCKO padoThl

W p e

OOBSICHUTE MPUHIIAIT PAOOTHI AITOPUTMA JICTEKIIMHA U €0 Ha3HAYCHHE
Pacckaxure 06 anroputme SORT.

OpenCV B 3ayaue 1eTEeKTUPOBAHMS O0OBEKTOB HA N300PAKEHUU.
Herektop YOLO B 3amaye JACTEKTHPOBaHUS OOBEKTOB Ha
M300paXKEHUH.

Anroputm  HOG, B 3amaue JeTeKTUpoBaHUST OOBEKTOB Ha
U300paKEHUU.

Anroputm SSD, B 3a1aue J€TEKTUPOBAHUS 00BEKTOB HA H300paKEHUH.



7. Anmroputm SPP-net, B 3amaue JeTEeKTUpOBaHUS OOBEKTOB Ha
U300paKEHUU.

8. Amroputm darkflow, B 3amade nperekTHpoBaHHMS OOBEKTOB HAa
HU300paKEHUH.

Pexomennauuu k BbinosHeHuo IlpakTunyeckoii padorel / «l'eHepaTUBHO-
COCTSI3aTebHbIE CETH [UId TeHEepaluuu H300paKEHUN [JIs pelieHHs 3a/ladyu
yBEeJIMYEHUs 00yyaronux HabopoB AaHHBIX. Pa3BepTka U 00yueHHe reHepaTUBHO-
COCTA3aTENbHBIX C McoJb30BaHueM Oubanoreku PyTorch u TensorFlow.»:

Bonpocsl I POBEPKH YCBOCHUSI MaTepHaJia MPAKTHYECKOH padoThI
Ne 7:

1. Maiite onpezaenieHre reHEPATUBHO-COCTA3ATENbHBIM CETSIM.
2. Pacckaxute NpUHUMIT paOOThl T€HEPATUBHO-COCTA3ATEIbHBIX CETEH C
ucnoiib3oBanueM oubdauorexu PyTorch.
3. Pacckaxkute npuHIMN pabOThl T€HEPATUBHO-COCTA3ATEIbHBIX CETEH C
ucnoab3oBanuem ondnuorexu TensorFlow.
4. Tlepeuncnaute mnpoOaeMbl 00y4YEHUSI T'€HEPATUBHO-COCTS3aTEIbHBIX
CETeH.
Pacckaxute npunnun padotst DCGAN.
Pacckaxure npuniun padotsl StackGAN.

Pacckaxute npunnun pabotst LAPGAN.

© N o o

Pacckaxute npunuun pa6otsl ControlGAN.



Bomnpocsl k 3k3amMeny:
1. Jlna yero npeanaszHayeHa oubnaumoreka Pillow.
Kakoii komaH10i MOXXHO yCTaHOBUTH OuOaroTeky Pillow.
Kak nmnoprupoBats 6ubanoteky Pillow.

Hanummure KOJ JIA OTKPBITHUA I/I306pa)KCHI/I$I.

2

3

4

5. Hammmure xop ams nmonxydeHus: ”HGopMarmi 00 n300pakeHUN.

6. Hanmumure ko mist oOpe3ku u300pakeHHs.

7. Jlns wero npenHasHaueH MeToj rotate().

8. Hammmure xox mmns 3arpy3ku uzoopaxenus u3 URL.

9. Hammmure kop ans kouseptupoBanus u3z JPG B PNG.

10. JIms gero mpenHa3HavueH MeToy resize().

11.Kakoif koMaH/10i MOXKHO yCTaHOBUTH OuOnoreky OpenCV.

12.Kakoif koMaH10i MOKHO UMIIOPTUPOBATh 6MOIMOTEKY OpenCV.

13.HamummmTe Ko Jj1s UMIIOpTa U300pasKeHHSI.

14 HanummTe Ko I MPOCMOTpa U300pakeHusl.

15.Hanumwure koA A1 U3MEHEHUS pa3Mepa U300pakeHHUs.

16.Hanmummmre Ko/ A1 TOBOPOTa M300paKEHHUS.

17.Hanummte Ko/ A1 MEPEeBO/Ia B Tpajlallik CEporo U B 4EpHO-0eroe
M300paKEeHUE 10 TIOPOTY.

18.Hanummmre Ko A1 pa3MbITHST H300paKeHHUS.

19.HanummTe KO JUTsl CTIQKUBAHUS N300pasKCHHUS.

20. Hanummue Kof i71st pacio3HaBaHUs 0ObEKTOB Ha H300paKEHUH.

21.[laliTe onpeneneHre ayrMeHTaluu.

22.Tlepeuncnnute OCHOBHBIE METOBI cOOpa 00ydaronux HabOPOB JaHHBIX U3
€CTECTBEHHBIX N300PaKCHHI.

23.Ilepeuncnure OCHOBHBIE METOIbI cOOpa 00yUarolux HA0OPOB JIAHHBIX U3
WCKYCCTBEHHBIX H300paXKECHUH.

24.Tlepeuncnute OCHOBHBIE OMOIMOTEKH JIJIsl ayTMEHTAIMKA 00YUarOIInX
HaOOPOB JJAHHBIX, COCTOSIINX U3 U300paKCHHIA.

25.Pacckaxute anroputM cbopa o0ydaronmx HabopoB JaHHBIX.



26.PacckaxuTe mpuHIKAI pabOTHI JIMHEWHON KilacCu(HUKAIMU B 3a/1a4e
00paboTKH U300paxKeHU .

27.Pacckaxute npuHiun padots! anroputMa KNN B 3agaue o0paboTku
HU300paKEHUM.

28.PacckaxuTe NpuHLUI PaOdOTHI JIOTHCTUUECKOW PErPeccuu B 3a/1a4e
00paboTKH M300paKeHUH.

29.Pacckaxute npunnun padotsl SoftMax B 3aaue MyJIbTHUKIACCOBOM
KJ1accu(pUKauy N300paKeHU.

30.Pacckaxute mpunmun padotel SVM B 3aaue 00pabOTKH H300paKeHUH.

31.[lepeuncnure OCHOBHBIE TOMOJIOIMH CBEPTOYHBIX HEHPOHHBIX CETEH.

32. lns pemenus kakux 3agad npuMmensror Mask R-CNN.

33. s pemienus kakux 3aga4d npumensoT YOLO.

34.00bscHUATE TPUHIUI padOThl CBEPTOYHON HEHPOHHOMU CETH.

35.Ilepeuncnure OCHOBHBIE CJIOU, KOTOPBIE UCIOIB3YIOT B apXUTEKTYPE
CBEPTOYHBIX HEMPOHHBIX CETEM.

36.Ilepeuncnure Hanboee yacTo BCTpeyaronpecs (pyHKIUNA aKTHBAIINH,
KOTOPBIE UCIOJIB3YIOT B ApXUTEKTYpPE CBEPTOUHBIX HEHPOHHBIX CETEH.

37.00bsicCHUTE IPUHIIUT PA0OTHI AITOPUTMA JIETEKIIMU M €TO0 Ha3HAUYCHHE

38.Pacckaxute 06 anropurme SORT.

39.0penCV B 3aiaue AeTeKTUPOBaHUSI 00BEKTOB HA U300paKEHHH.

40.detextop YOLO B 3amade neTeKTupoBaHus 0OBEKTOB Ha U300paKEHUH.

41.Anroputm HOG, B 3aiaue 1eTeKTUpoBaHUs 00BEKTOB Ha U300paKEeHUU.

42.Anroput™ SSD, B 3a71aue 1€TEKTUPOBAHUS 0OBEKTOB Ha M300paKEHUU.

43.Anroputm SPP-net, B 3a1aue neTeKTHpOBaHNUS 00BEKTOB Ha H300PaKEHUH.

44. AnroputMm darkflow, B 3a7aue neTekTupoBaHus 0ObEKTOB Ha H300paKEHUH.

45. [laiiTe onpe/esieHne TeHePaTUBHO-COCTA3ATEIbHBIM CETSIM.

46.Pacckaxute mpuHIUN pabOThl T€HEPATUBHO-COCTA3ATEIbHBIX CETEH C
ucroiab3oBanueM oubamorexku PyTorch.

47.PacckaxuTe NpUHIIMI pabOThl TeHEPATUBHO-COCTSA3ATEIbHBIX CETEN C

Ucrojib3oBanueM omommorexku TensorFlow.



48.Tlepeuuncnure nmpobdIeMbl 00ydeHUS TeHEPATUBHO-COCTA3ATEIBHBIX CETEH.
49.Pacckaxute npunuun padorst DCGAN.

50.Pacckaxute npuHiun padotsel Stack GAN.

51.Pacckaxute npunnun pa6otsl LAPGAN.

52.Pacckaxute npunuun padotsl ControlGAN.



