MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHusl - IPOrpaMMbl OakajiaBpraTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHHUKA,
yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)
TumonnnsiM B.C.

- J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

HNHTeNIeKTyaJIbHbIE METOAbI PACIIO3HABAHUSA U300PaKeHUH

HamnpaBnenue noJAroToBKu: 09.03.01 Hudopmatuka u BBUUCIUTEIHHAS
TEXHHUKA

HampaBnennocts (mpoduib): | T-cepBUCH U TEXHOJIOTUU OOpabOTKH JaHHBIX
Ha TPAHCTIOPTE

®opma 00yUeHUsI: Ounas
Paboyas mporpamma AUCHUIIIMHBI (MOJIYJIs) B BUZIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTMHAITY

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID noamucu: 170737
Ioanucan: 3amecTuTens AupexTopa akaaemuu Ilapunos Jlennc
Brnagumuposuy
Jlara: 13.06.2024




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBoeHUs y4eOHOM MuCHUIUIMHBI «HTENIeKTyanbHble METOIBI
pacrio3HaBaHHUs HM300paXEHUI» SBISAETCS TEOpeTHdecKas M IpaKTHYecKas
HOJTOTOBKA CTYJIEHTOB K pab0oTe ¢ M300paKEHUSMHU . 3HAHUS U KOMIIETEHIMU
MOJy4YCHHBIE B pe3yJIbTaTe OCBOSHUS TUCIMILUIMHBI, TOMOTYT HpU pa3paboTke
MPOrPaMMHBIX CPEICTB MAIIMHHOTO 3PEHHUSA, YTO IMO3BOJIMT YCIEIIHO peIaTh
MpaKTUYECKHE 3a/adu 00pabOTKH BHU3YyalbHOUW WH(GOpPMAIMU, BO3HHUKAIOLIUE B
nporecce NpopeccuoHaIbHON 1eATEIbHOCTH.

3amaur OCBOCHUSI TUCITUTUINHBI:

- MpUOOpETeHHEe CTYACHTAMH 3HAHUN 00 WHTEIUIEKTYalbHBIX MOZENSAX WU
METOJ]aX paclo3HaBaHUs 00pa30B U U300paKEHU;

- pa3BUTHE HABBIKOB pa3pa0O0TKU MPOTrPAMMHOI0 00€CIIEUeHUS sl PELIeHUS
3aJ]a4 pacro3HABAHUS N300PAKEHUIA;

- ¢dopMmHpOBaHUE TpEACTaBICHUS O paboTe C cHUCTeMaMH pPaclo3HaBaHUs
M300paKeHHM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenp (GopMUpyEMBIX pe3yJbTaTOB OCBOCHHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

OIIK-5 - CrnocobeH WHCTAUIMPOBaTh MPOTPAaMMHOE U  ammapaTHOe
obecrieuenure 111 ”HPOPMAITMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

IIK-1 - CnocobeH aHanM3upoBaTh OOJIBIIME JaHHBIE C HCIOJIH30BAHHUEM
CYIIECTBYIOIIEH B OpraHM3aldd METOJOJIOTMYECKON M  TEXHOJIOTUYECKOU
MH(DPaCTPYKTYpHI;

YK-2 - CiocobeH ompenensaTs KpyT 3a/iad B paMKaxX IMOCTaBJICHHOW IETH H
BBIOMPATh ONTUMAJbHBIE CIIOCOOBI WX PEIICHUS, WCXOIS W3 JACHCTBYIONIUX
MIPABOBBIX HOPM, UMEIOIIIUXCS PECYPCOB M OTPAHUYCHUMN.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyer:

3HaTh:

- TEOPETUYECKUE OCHOBBI PACIO3HABAHUS 00pPa30B U U300pKEHUH, MOJICTH
Y METOJIbI PELICHUs] COOTBETCTBYIOIIMX 3a/1a4

- MOJIXO/IBI K PACIPOCTPAaHSHHUIO CHCTEM PACIIO3HABAHUS N300paKeHUS

- MaTEMaTHYECKHNE OCHOBBI METOIOB PACcCIIO3HABAHUS H300paKCHHI



- 0COOCHHOCTH IMPOCKTUPOBAHHNA HHTCIJICKTYAJIbHBIX CUCTEM PACIIO3HABAHMA
H306pa)I(eHI/Iﬁ N TIIOAIOTOBKHM TCXHHYCCKOI'O 3aJdaHHA Ha KJ'IaCCI/I(l)I/IKaLII/IIO
CTaTHUYCCKHUX U JTUHAMHUYCCKHUX 00BEKTOB

Ymersb:

- (opmynupoBaTh 3a/7a4M, BOSHUKAIOIIUX MpPH 00pabOTKe M300pakeHUN C
MCTIOJIb30BAaHUEM KOMITHIOTEPHBIX CUCTEM

- UCTIOJIb30BaTh METOIbI aHAJIM3a MHOTOMEPHBIX TaHHBIX, METOIbI CHIDKESHUS
pa3MEepHOCTH TaHHBIX U 0TOOpa HHPOPMATHBHBIX MPU3HAKOB

- pa3pabaTbiBaTh aITOPUTMBI OOpa0OTKH, aHalW3a M pPaclo3HABAHUS
M300paXeHHIt; MPOEKTUPOBATh MPOrpaMMHOE 00eCTieUeHHEe ISl pelIeHHs 3a]1au
pacro3HaBaHUs U300paKEHHI

Buaangers:

- (opmynupoBaTh 3a/7a4M, BOSHUKAIOIIUX MpPH 00paboTKe M300pakeHUU C
UCIIOJIb30BAHUEM KOMITBIOTEPHBIX CUCTEM

- ICTIOJIb30BaTh METO bl aHAJIM3a MHOTOMEPHBIX JaHHBIX, METO/IbI CHIDKCHUS
Pa3MEpPHOCTH JTaHHBIX B 0TOOpa MH(OPMATHBHBIX ITPU3HAKOB

- pa3pabaTbiBaTh aIrOpUTMbl OOpPAOOTKH, aHaIM3a W Pacro3HaBaHUs
M300paKECHHM;, MMPOCKTHPOBATh MPOTPAMMHOE OOECIIeUeHHUE I PeIIeHUs 3a1aq
pacro3HaBaHus U300paKEeHU N

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrakTHas paboTa Ipu nNpoBeleHUN yUeOHBIX 3aHATHI (BCEro): 80 80
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 48 48

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOMIUXCS C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNpbHOM MpOrpaMMbl Ha HWHBIX YCIOBUSIX, TMPU MNPOBEIACHUU
IIPOMEKYTOYHOM aTTECTAIIMU COCTaBIIAET 64 akaleMHUYECKUX yaca (OB).

3.4. IIpu 0Oy4eHnH 10 UHANBHUIYTEHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM OO0Y4YE€HHH, 00BEeM JTHUCHHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAaroridyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIaMU, TIPUBIICKAEMBIMH K peai3aIiiid 00pa30BaTEILHOM MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Tewma 1. BBenenue B aHamu3 u300pakeHUH
PaccmaTtpuBaeMble BOIIPOCHI:

- 33[[8,‘11/1 KOMIIBIOTCPHOT'O 3pEHUA U CIIOKHOCTH.

- McTopust KOMIIBIOTEPHOI'O 3pEHUS.

- [IpuMepsl NPaKTUYECKUX MPUITOKEHHUM.

2 |Tema 2. lludpoBoe nzodpaxkeHue.

PaccmaTpuBaemble BOIIPOCHI:

- LBeToBbIe MOTENH.

- Benenne B 06paboTky n3o6paxenuit Ha Python. Tenzopsr, RGB

- I'pynmsr MeTo10B 06paboTKH H300pakeHuil: yiTydIlleHne n300pakeHu, BOCCTAaHOBJICHNE H300pakeHHil,
aHaJIM3 U300paKEHHH, CKATHE H300PaKESHUI.

3 |Tema 3. OcHOBHBIE TapaMeTpbl U300paXKEHUS

PaccmaTprBaemble BOIIPOCHI:

- OCHOBHBIE ITapaMETPHI PacTPOBBIX M300pakeHH! (pa3perieHne, pa3Mep B IMUKCENax).

- [IseroBrie Momenn (RGB, CMYK, CIE-XYZ, Lab, HSV) u pexxumsl (ITOTHONBETHEIH, B TpaIaIliisaxX
Ceporo, B MHIECKCUPOBAHHBIX IIBETAX, OMHAPHBIH).

- ®opmartsl (Baitnos u ux ocobenHoctu (RAW, BMP, GIF, JPG).

- Pabota ¢ marpunamu. Cuenapuu u pyskiun. Ocuosl [PT.

- [Ipencrasnenne nzo0paxkeHnii. [[BeToBBIC pEXKUMBL.

-CucteMsl KOOpAMHAT Ha H300pakeHUH. UTeHNE U 3aITUCh H300pakeHUI.

-OynHkmn npeoOpa3oBaHus TUIIOB H300pakeHnH. Busyannsanus m3o0paxeHnit

4 |Tema 4. IlpenoOpaboTka gaHHbIX. YacTs 1.

PaccmaTprBaemble BOIIPOCHL:

- AyrMeHTanys u300pakeHHH.

- Jlatacetsl

- IpeoOydYeHHbIe HEHPOHHBIE CETH JUIS PEIICHHs TPodiIeMa IeUIIUTa TaHHBIX
- CBEPTOYHBIE CIIOH

5 |Tema 5. IIpenobpabotka nanubIX. HYacts 2.
PaccmarpuBaembie BOIPOCHL:

- JIuneliHas KOppeKL s KOHTpacTa




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Koppexkiust KoHTpacTa IBETHOTO H300paskeHUS

- Bananc 6enoro. Mogens «ceporo Mupa»

- BolpaBHUBaHKE THCTOrPaMMBI

- monaeieHue nryma (cBéprka, punbtp ['aycca)

- IOBBIIIEHUE PE3KOCTHU, BEIPABHUBAHME OCBEIICHNUS, BIICTICHNE KpaéB, anroput™ Canny.

Tewma 6. [IpenoOpaboTka ganHbIX. YacTs 3.

PaccMaTprBaeMble BOTIPOCHI:

- [IpeoOpazoBanne Dypre u ero npuMeHeHue A m3oopaxenuit, JPEG.
- OCHOBBI CerMEHTAINY N300paXKCHNH. AHAIN3 CETMEHTOB

- [IpeoOpazoBanne Pypre. Crireitka n300pakeHUI

Tema 7. KoHBOMIOIIMOHHBIE (CBEPTOYHBIC) HEUPOHHBIE CETH U CIIOH
PaccmarpuBaembie BOIIPOCHL:

- KapTa IpU3HAKOB

- siipa CBEPTU

- BBISABJIEHHE 11a0JIOHOB

Tema 8. Kimaccudukarus n3o0paxeHuit
PaccmarpuBaeMbIe BOIIPOCHL:

- METOJIbl CHI)KCHUSI Pa3MEPHOCTH KaK allbTepHATHBA CBEPTKU
- peno0yYCHHbBIC HEHPOHHBIA CETH IS KITaCCH(UKAIINN

- oo0y4eHre HeHPOHHBIX ceTeil

- 00y4yeHue HEHPOHHBIX ceTei

Tema 9. CermeHTarus U300paKeHUMA
PaCCManPIBaeMBIe BOIPOCHI:

- APXUTCKTYPbI HeﬁpOHHBIX cerent JJIs1 CETMEHTAaluu 06’B€KTOB.
- MeTpI/IKI/I KadeCTBa CCrMEHTAllUU O6LeKTOB.

- AJITOPUTMbI CETMEHTAIUN

10

Tema 10. JlerekTrpoBaHue 0O0BEKTOB Ha N300paKEHUH
PaccmarpuBaembie BOIPOCHL:

- OTJIMYMS CETMEHTAIH OT JETEKTHPOBaHMS

- aITOPUTMBI JETEKTUPOBAHUS

- APXUTEKTYpPbl HEHPOHHBIX ceTel

- YOLO, openCV miist IeTeKTHPOBAHUS H300paskeHU

11

Tema 11. Unentudukanus o0beKTOB Ha n300paxeHnu. [Torck cX0kuxX 0ObEKTOB
PaCCManI/IBaeMBIe BOIPOCHI:

- aNTOPUTMEI CPaBHEHUS H300paKeHUH

- BEKTOpHU3aIUs ¢ IOMOIIbI0 TpaHchopMepa

- arperanys BEKTOPOB

- OLIEHKA PACCTOSIHUI MEKIY BEKTOpaMU

- [IpenoOydeHbie MOAETH 71l CPAaBHEHUS N300paKEHMI

12

Tema 12. Pacno3HaBanue TekcTa Ha H300paskeHUH
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- 06Hapy)KCHI/I$I TCKCTA C y4E€TOM HBGTOBOﬁ TraMMbI

- paS6I/I€HI/IC TCKCTa Ha 6yKBBI HJIK CJI0Ba

- pacnio3HaBaHUC CJIOB WUJIA 6yKBBI

13

Tema 13. TpekuHT 0OBEKTOB Ha BUIEO0

PaccmarpuBaembie BOIPOCHL:

- HCTOPUSI TPIKUHTA 0OBEKTOB

- pa3nuume KaJpoB U BeIYUTaHUE (DOHOB

- Hape3Ka BHEO

- kackax Xaapa, oOHapyxeHHe 00bekToB 1 conoctanieHue ¢ nomouipto SIFT i SURF, nerekrop HOG




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1

- JJOKaJInu3anusa JUHAMHYCCKHUX 00BEKTOB

- AJITOPUTMBI TPEKUHT'A 00BEKTOB Ha BHUJCO. KOHBeﬁepLI 06Hapy)KeHI/IH 00BEKTOB.
14 |Tema 14. OGyuenue 0e3 yuuTens

PaccmarpuBaembie BOIIPOCHL:

- 3aJa4n

- IPENPOLIECCHHT

- AITOPUTMBI KJIACTEPH3ALST N300parKeHUH

15

Tema 15. GAN

PaccMaTprBaeMble BOTIPOCHI:

- 3aJ1a4M TCHEPAIUH U300pasKeHUIA
- aJIrOPUTMBI

- pe1o0yYCHHBIC MOJICITH

16

Tema 16. BHenpenue HelipoHHOl ceTu B production
PaCCManPIBaeMBIe BOIPOCHI:

- 3a7a4U

- COXpaHCHHC MOZ[eHeﬁ

- CO3JaHHuC 06pa30B

- UCIIOJIB30BaHUEC

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEpIKaHUE

Tema 1. IHCTpyMEHTHI aHaNM3a N300paskeHUi
PaccmarpuBaembie BOIPOCHL:

- 3arpy3Kka u3o0paxkenuii ¢ aiina

- 3arpy3ka uzobpaxenuii c URL-anpeca

- 3arpy3Ka NpHJIOKEHUH U3 apXHUBOB

- HHCTPYMEHTHI 3arpy3ku nzoopaxenuit OpenCV

Tema 2. OcHOBHbIE OMOINOTEKH A1 00padOTKH npuioxeHui. Yacts 1.
PaccmarpuBaembie BOIPOCHL:

- numpy. MackupoBaHue

- SciPy. Jluneiinas u HenuHeliHast QUIBTpALIUS

- OpenCV

- SimpleCV

- Mahotas

Tema 3. OcHOBHBIE OMOINOTEKH A1 00pabOTKHU npuioxeHui. Yacts 2.
PaCCManHBaGMLIC BOIPOCHI:

- SimplelTK

- Pgmagick

- PyGame

Tema 4. 3axBat u300pakeHuii ¢ BeO-Kamep
PaccmarpuBaembie BOIPOCHL:

- 3aXBaT BUJCO-IIOTOKaA

- 3axBaT Kajgpa

- COXpaHCHHUEC
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TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Tema 5. lludpoBoe nzodpaxeHue.

PaccmarpuBaembie BOIIPOCHL:

- 3arpy3Ka IBETHBIX H300paKeHUH

- CTPYKTypa TeH30pa LIBETHOTO M300pakeHus

- yIly4IIeHne n300pakeHui, BOCCTAHOBJICHUE N300paKeHHUH, aHaIN3 N300paKeHHUH, C)KaTHe N300paKeHUH.

Tema 6. OcHoBHBIE TapamMeTpsl H300paxenus. Yactp 1.

PaccmaTpuBaeMble BOTIPOCHI:

- [IpuBenenne nzo0OpakeHuii kK oqHOMY pasmepy. CxaTtue.

- [IseroBrie Momenn (RGB, CMYK, CIE-XYZ, Lab, HSV) u pexxumsl (ITOTHOIIBETHEIH, B TpaIaIliisax
Ceporo, B MHACKCHPOBAHHBIX IIBETaX, OWHAPHBIN).

- ®opmartsl aitnos u ux ocodenHoctu (RAW, BMP, GIF, JPG). 3arpy3ka n3o0paxeHnui pa3inuHbIX
(hopmaToB 1 00bEANHEHUE B OJIMH MAacCHB ITAHHBIX

Tema 7. OcHOBHBIE TapamMeTpsl U300paxkeHus. Yacts 2.
PaccmaTtpuBaeMble BOIIPOCHI:

- Pabora ¢ matpunamu. Cuenapuu u pyakmun. Ocaossl [PT.

- [IpencraBnenne n3o0paxxeHnit. [[BeToBBIC pEXKUMBL.

-CucTeMbl KOOpAWHAT HA M300paskeHNH. UTeHNe U 3armich N300paskeHuil.
-OyHKIMK npeobpa3oBaHus TUIOB H300paxXeHUH. Busyanmuzanus n3o0paxeHui

Tewma 8. [IpenoOpaboTka ganHbIX. YacTs 1.
PaccmaTrpuBaeMble BOIIPOCHI:

- AyrMeHTanys u300pakeHuH.

- laTaceTsl

Tema 9. IIpeno6pabotka nanueix. Yacts 2.

PaCCManI/IBaeMBIC BOIPOCHI:

- mpeoOydYeHHBIC HEHPOHHBIC CETH JJIS PEIICHHS TpodieMa eUuInTa JaHHBIX
- CBEPTOYHBIC CJION

10

Tema 10. [IpenoGpaboTrka ganHbIX. YacTs 3.
PaccmarpuBaembie BOIPOCHL:

- JIuneliHas KOppeKLUs KOHTpacTa

- Koppexius KoHTpacTa BETHOTO M300paskeHus

- banmanc 6enoro. Monens «ceporo Mupa»

- BeipaBHHBaHNE THCTOrPaMMBI

11

Tema 11. [IpenobpaboTtka nqanusIx. Yacts 4.

PaccMaTprBaeMble BOTIPOCHI:

- BelpaBHHBaHKE THCTOPAMMBI

- mojiaByieHue myma (cBéptka, punbTp ['aycca)

- MIOBBIIIEHUE PE3KOCTH, BBIpABHUBAHUC OCBCUICHMS, BbIICJICHUEC KpaéB, AJITOPUTM Canny.

12

Tema 12. [IpenoGpaboTka ganHbIX. YacTs 5.
PaccmarpuBaembie BOIPOCHL:

- I[IpeobpazoBanue Pypbe U €ro NpUMEHEHHe Ul U300paXKeHUH
- [Ipeo6pazoBanue @ypre. Ckieiika n3o0pakeHuH

13

Tema 13. KoHBoOIIMOHHBIE (CBEPTOYHBIE) HEHPOHHBIE CETU U CIIOU
PaCCManHBaGMLIC BOIPOCHI:

- KapTa IpU3HAKOB

- s;7ipa CBEPTU

- BBISIBJIICHHUE [Ta0JI0HOB

- 2D-cBepTka

- 3D-cBepTka

- N-mepHas cBepTKa




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

14

Tema 14. Knaccuduxanus nzodpaxxenuii. Yacts 1.
PaccmarpuBaembie BOIIPOCHL:

- METOAbI CHUKCHUSA pa3MEPHOCTU KaK aJIbTECpHATUBA CBEPTKU
- IpeaoOydYeHHbIE HEHPOHHBIH CeTH JUIsl KJIaCCU(pUKALIUK

15

Tema 15. Knaccudukanus nzobpaxenuii. Yactp 2.
PaccMaTprBaeMble BOTIPOCHI:

- TooOy4eHne HEHPOHHBIX ceTeit

- 00y4eHNe HEHPOHHBIX ceTeH

16

Tema 16. Cermenranus n3o0paxenuit. Yacts 1.
PaccmarpuBaembie BOIIPOCHL:

- apXUTEKTYpbl HEHPOHHBIX CETEH JJIsl CErMEHTAllMU OOBEKTOB.
- pas3IM4YHbIC MOAXOJbl K CEIrMCHTAIIUN

17

Tewma 17. CermenTanus n3oopaxenuii. Yacts 2.
PaCCManPIBaeMBIe BOIPOCHI:

- MeTpI/IKI/I Ka4yeCTBa CCrMEHTAllUU O6LeKTOB.

- AJITOPUTMBI CCTMCHTAIUN

18

Tema 18. JlerekTrpoBanue 00bEKTOB Ha n300paxeHuu. Yacts 1.
PaccmaTrpuBaeMble BOIIPOCHI:

- OTJIMYHMA CErMCHTAIlUN OT ACTCKTUPOBAHUA

- AJITOPUTMBI JE€TCKTUPOBAHUA

19

Tema 19. JlerektupoBanue o0beKTOB Ha M300pakeHUu. YacTsp 2.
PaccmaTprBaeMble BOTIPOCH:

- APXUTEKTYpbl HEHPOHHBIX ceTel

- YOLO, openCV miis IeTeKTHPOBAHUS H300paskeHU

20

Tema 20. Unentudukanus o0beKToB Ha n300paxeHnuu. [Touck cxoxux o0bekToB. YacTh
1.

PaccmarpuBaembie BOIPOCHL:

- QITOPUTMBI CPaBHEHUS N300paKeHHA

- BEKTOpH3alKs ¢ IOMOIIBIO TpaHchopMepa
- arperanys BEKTOPOB

21

Tema 21. Unentuduxanus o0bekToB Ha n300paxenuu. [lorck cxoxux o0bekToB. YacTp
2.

PaCCManI/IBaeMBIe BOIPOCHI:

- OIICHKa paCCTOHHI/Iﬁ MCIKAY BEKTOpaAaMU

- [IpenoOyueHbie MOIETH JIJIsl CPaBHEHUS NU300paKEeHUIA

22

Tema 22. Pacno3HaBaHue TekcTa Ha H300paskeHUH
PaccmarpuBaembie BOIPOCHL:

- 00HapyKeHHUS TEKCTa C yU4ETOM IIBETOBOI raMMBbI

- pa3OueHue Tekcra Ha OYKBBI WIIN CJIOBa

- pacro3HaBaHHUE CJIOB WIIM OYKBEI

23

Tewma 23. TpekuHT 00BEKTOB HA BUJIEO

PaccmaTprBaemble BOIIPOCHL:

- Hape3Ka BHUEO

- xackaj Xaapa, oOHapykeHne o0bekToB 1 conoctaienue ¢ nomornpio SIFT niun SURF, nerekrop HOG
- JIOKaJIM3aus JUHAMHWYCCKUX 00BEKTOB

- aJITOPUTMBI TPEKHHTa 00BEKTOB Ha BHe0. KoHBelieprl 00HapykeHHsI 00BEKTOB.

24

Tema 24. O6yuenue 0e3 yuuresns
PaCCManHBaCMLIC BOIPOCHI:
- KJIacTepu3anus n300pakeHuH




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

- KOHTPOJIUPYEMOE CHIDKCHHIE Pa3MEPHOCTH
- UCTIONB30BaHKE MPenoOyUCHHBIX MOJIENIeil Al KIacTepH3al[ii HOBBIX H300paxeHuit

25

Tema 25. GAN
PaccmarpuBaembie BOIIPOCHL:

- 3aJ]a4M TeHepaunuy n300paxeHuH
- QITOPUTMEI

- mpeto0y4YeHHBIE MOJIEITN

26

Tema 26. Buenpenue HelipoHHo#i cet B production
PaccMaTprBaeMble BOTIPOCHI:

- 3aJa4u

- COXpaHEHHEe MOJeNen

- CO3JaHUC 06pa30B

- UCII0JIb30BAHUE

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

=
=z

Bun camocTosiTennsHOM paboThI

I/I3yquI/Ie MaTepHraJIOB KypCOB IIIxonsl aHanmM3a JaHHBIX

ITouck anr OpUTMOB O6pa6OTKI/I JaHHBIX B OTKPBITBIX KCTOYHUKAX

VYyacTtue B OHJIaH-KOHPEPEHIUAX U MacTep-Kiiaccax

Pabora ¢ yueOHoil nuTeparypoit

Brinmonnenue KkypcoBoid paboThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnu.

O 0| Nl O O | W| N| -

[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO.

5. Ilepeyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOIB30BaTh MPHU

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

15(_1)1 bubnuorpaduueckoe onucanue Mecto foctyna
1 Bonotosa, 1O. A. MeToas! 1 aaropuTMBI https://e.lanbook.com/book/107751
MHTEJJIEKTyalIbHOM 00paboTKH HHU(POBBIX
n3o0paxkenuit : yueoHoe mocodue / 0. A. bonoToga,
A. A. Ipykn, B. I'. Cinupeia. — Towmcek : TITY, 2016.
— 208 c. — ISBN 978-5-4387-0710-3
2 [Ianupo, JI. KommbrotepHoe 3peHue : yueOHoe https://e.lanbook.com/book/135496

nocobue / JI. Illanmupo, . CTokMaH ; o peaakiuuen
C. M. CokoJoBa ; IEpeBOJI ¢ aHTJIMMCKOTO A. A.

borycnaBckoro. — 4-e u3a. — Mocksa :




JlaGoparopus 3Hanuii, 2020. — 763 c. — ISBN 978-
5-00101-696-0

3 Hynbec-Urnecuac, X. Dnerantueiit SciPy / X. https://e.lanbook.com/book/116124
Hynbec-Urnecuac, B. 1. Your, X. JpuiHoy. —
Mocksa : JIMK Ilpecc, 2018. — 266 c. — ISBN 978-
5-97060-600-1

4 BomnocoBa, A. B. TexHOIOTHH HCKYCCTBEHHOTO https://e.lanbook.com/book/370217
uHreuiekta B ULS-cucremax / A. B. Bonocosa. — 2-

e u3a., uctp. — Cankt-IlerepOypr : Jlanp, 2024. —
308 c. — ISBN 978-5-507-45885-1

5 | Henames, B. A. KomnbrotepHoe 3penue. AHanus, https://e.lanbook.com/book/341057
00paboTKa U MoJIeTMpoBaHue : yueOHoe mocooue / B.
A. Henames. — Canxkrt-IlerepOypr : 'YAIIL, 2022. —
78 c.— ISBN 978-5-8088-1806-4

1 [Mudposast 06padboTka n3odbpaxenuii P. ['oncanec, P. | HTb ($6.)
Bync OnnoroMmuoe u3nanue Texnocdepa , 2006

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
I/IH(I)OpMaI_[HOHHLIX CIIpAaBOYHBIX CHCTCM, KOTOPBIC MOI'YT HCIIOJIIB30BATLCA IIPpHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3naHwmii B BUje cTateii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a qaHHBIX HEHPOHHBIX CeTEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-1i-generatorov-po-kategoriyam - 6aza qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodeccCuoHabHas
rtatgopMma Juisi KoMaHa0u paboThl HaJl TPOEKTOB (HEWpPOHHAs CeTh bert)

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-
TeXHH4YeCcKor omommorekn MUUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccnonanpaas OHOIMOTEKA IPOTrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OonbanoTeKa
MpoQeCCUOHANIBHBIX CTaTel pa3padoTuYnKoB SHACKC

https://yandex.cloud/ru/blog - OubaroTeka npodheccHOHATBHBIX —CTaTei

pa3zpaboTuukoB SHmexc

https://tproger.ru/translations/opencv-python-guide - 6ubarOTEKa OCHOBHBIX

komang OpenCV

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 00€cleYeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEOOXOMMOTO ISl OCBOCHUS JUCIUILIUHBI (MOJTYJIS).



MS Windows
MS Office
bubmorexu Python

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW s
OCYUIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUILTHHE (MOJIYIIO).

Kommerorep npenonasaresis
KommeroTepsl CTyA€HTOB

DKpaH IS IPOEKTOPa, MapKepHas J10CKa,
[IpoexTop

9. ®opMa MPOMeKyTOUHOM aTTECTAINU:

3auer B 7 cemecTpe.

10. OueHouHbBIE MAaTEPUAIIBI.

OlLieHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHOU
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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