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IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON Y4eOHOM JIMTEPATYPbl, HEOOX0AUMOM
JJIS. OCBOCHUS TUCUMILIMHBI (MOIYJISA)

OcHoBHas nIuTeparypa:

1. Beitinman Cer. I'myOokoe oOydenwue: jierkas pa3paborka mpoektoB Ha Python. — (Cepust
«becrcemneprr O'Reilly»). - Canxr-IletepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (nara obpamienus: 10.05.2022).
- TekcT: 37IeKTPOHHBIM.

2. Su Ioiatep. IIporpammupyem ¢ PyTorch: Co3nanue npusoxeHuid riry0okoro o0y4eHus. -
Canxkr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata o6pamenus: 10.05.2022). - Tekcr:
3JIEKTPOHHBIMN.

3. Tpack Duapro. ['pokaem rirybokoe obydenue. - Cankr-IlerepOypr : ITutep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpaenus: 10.05.2022). - TekcT: 3MeKTPOHHBI.

I[OHOJ'IHI/ITGJ'IBHEISI JuTeparypa 1o JuCurIlInHE:

1. Tlon [Heiiren. Python: WckyccTBeHHBI HMHTEIUIEKT, OOJbIIME OaHHBIE M OOJIayHbIe
Bbruncienus. - Cankrt-IlerepOypr : Ilurtep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mara obpamenus: 10.05.2022). -
TekcT: 2IeKTPOHHBIN.

Ilepeyens pecypcoB  HMH(OPMANUOHHO-TEIEKOMMYHUKAIMOHHON  CeTH
«/HTepHET», HEOOXOAUMBIX [IJISI OCBOEHMS JUCHHUILUIMHBI (MOIYJIs1), BKJIIOYAs
nepeyeHb HHPOPMANNOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. DOnexrtponHas  Oubnmorexka  «YHHBepcuTeTckas  Oubnmoreka  online».  URL:
http://biblioclub.ru/.

2. Wudopmannonnas cucrtema «EnnHoe okHO gocTyna K oOpa3oBarenbHbIM pecypcam». URL:
http://window.edu.ru/.

3. OOpazoBatenbHBI mOpTan YepemoBenKoro rocyaapcTBeHHoro yHuBepcurera. URL:
https://edu.chsu.ru/.

Y4eOHO-MeTOAMYECKHE YKA3aHUS M PEKOMEHJAUMH K HU3YYCHUI0 TeM
JIEKIIMOHHBIX U NPAKTHYECKHUX 3aHATHH, CAMOCTOATEIHLHOI padoTe CTyIeHTOB

Jleknun
Ne n/mt Tema nexnuu KonnuecTtso
JacoB
1 OCHOBBI I''TyOOKOT'0 O0yUYEHHSI. 4
2 ['myOokoe o0OydeHHE B KOMIBIOTEPHOM 3pEHHMH: KilacCU(UKALUS 4
HN300paXKeHHIH.
3 ['my6okoe oOyueHHMe B KOMIIBIOTEPHOM 3pPEHUHU: OOHapyXeHue 4
00BEKTOB
4 I'nmy6okoe oOy4eHHEe B KOMIIBIOTEPHOM 3PEHHUH: CETMEHTAIUs




N300paKCHUI
5 I'nmy6okoe obydenue B komnbioTepHoM 3peHnn: OCR 4
6 ['my6oKkoe 3peHne B KOMIIBIOTEPHOM 3PEHUU: PACIIO3HABAHUE JTHII 4
7 ['my6okoe oOydeHue Iisi CIOXKHBIX 337a4 KOMIIBIOTEPHOTO 3PEHUS:
OLICHKAa  TIOJIOKEHHsI  OOBEKTOB,  pacliO3HAaBaHHWE  JICHCTBHH, 4
OTCJIEKUBAHUE OOHEKTOB.
Hroro 12
JlaGopaTopHbie padoThI
Ne i/t Tema nexkuun KonnuectBo
4acoB
1 OCHOBBI INTyOOKOT'0 O0yUYECHHS. 8
2 I'mybokoe oOyueHHe B KOMIBIOTEPHOM 3pEHHUH: KiaccHUHUKaus 3
M300pakeHuil.
3 ['myOokoe oOydyeHHe B KOMIIBIOTEPHOM 3pEHUU: OOHApYKEHHE 5
00BEKTOB
4 ['ny6okoe oOydeHHEe B KOMITBIOTEPHOM 3PEHUH: CETMCHTAIUS 8
M300paKCHHIM
5 I'ny6okoe obydenue B komnbroTepHoM 3peHun: OCR 10
6 ['myOokoe 3peHre B KOMIIBIOTEPHOM 3PSHHH: pACIIO3HABAHUE JIUT] 10
7 ['mybGokoe oOydeHue IUIsl CIOXKHBIX 337ad4 KOMITBIOTEPHOTO 3pEHUS:
OLICHKAa  TIOJIOKEHHsI  OOBEKTOB,  pacliO3HAaBaHWE  JICHCTBHH, 10
OTCJICKMBAHHE OOHEKTOB.
Hroro 62

Pasznes 1. OcHOBBI IV1y0OKOr0 00y4eHusl.
Conepxanue:

[Tonsitue riybokoro oOy4yenus. Mcropusi pa3Butust riayookoro odyueHus. Mecto riyObokoro
0o0y4yeHMsI Ha KapTe COBPEMEHHOI'0 MCKYCCTBEHHOTO MHTesIeKTa. Ponb rirybokoro oOyueHus B
KOMITBIOTEPHOM 3pEHHMH, OOpabOTKE eCTECTBEHHBIX S3BIKOB, pabore ¢ ayauo. liybokue
HEHpPOHHBIE CETH KaK OCHOBHOM KOMIIOHEHT ITyOokoro oOy4yeHHs. OCHOBHBIE COCTaBIISIOIINE
npu OOy4YeHWH TIIyOOKMX HEHWPOHHBIX CETeH: [aHHbIe, AapXHUTEKTYphl CeTeH, (QYHKIUU
aKTUBALMK, (YHKIMM ONTHUMM3AIMH, (QYHKIUU moTepb. OCHOBHBIE KOMIIOHEHTHI TIIyOOKHX
ceTell KOMIBIOTEPHOTO 3pEHHS: CBEPTOYHBIC CJIOW, ITYJIMHTOBBIC CIIOW,JITMHEHHBIC CIIOM.
DpeiMBOPKH [Tt IOCTPOEHHS Mojiesiel Tiayookoro ooyuenus: TensorFlow, Keras, PyTorch.

CamocTosTenpHas padoTa 1mo pasueny:

[To utoram caMOCTOSITENIbHONU PaOOThI CTYJIEHT TOTOBUT OTYET, BKIIFOUAIOIINMA B ce0s OTBETHI Ha
BOIPOCHI M PEIIECHUE 3aJaHWi, MPEANOIaraBluXxcs K BBITOJIHEHUIO B XOJE CaMOCTOSITEIbHOM
paboTel. OTUET caeTcs MPernoAaBaTemio B AIEKTPOHHOU dopMe.

3amaHust U1 CaMOCTOSITENbHOM paboOThl MO paslenay AUCHUIUIMHBI «OCHOBBI
rJIyOOKOTO 00yUYEHUsD»:

1. Yro Takoe rirybokoe oOydeHue?
2. TlpuBenute mpuMepsl obaacTeil NPUMEHEHUs TIIyOOKOTro 00y4eHusl.
3. Uro Takoe riry0okue HEHPOHHBIE CETH?



4. HazoBuTe OCHOBHBIE COCTABISIONINE IPU O0YUECHUHN TITYOOKUX HEHPOHHBIX CeTel
5. B yem 3akiro4aercst pojib CBEPTOYHBIX CJIOEB, ITYJUHIOBBIX CIOEB B INIYOOKMX HEHPOHHBIX
CeTAX I KOMIIBIOTEPHOI'O 3pEHUs

OO0pa31el 3a1aHui 17151 J1a0OPATOPHBIX padOT:

[To wToram BBIMOJIHEHHS J1aOOPATOPHOU PabOTHI CTYIAEHT JAEMOHCTPUPYET PE3yJIbTaThl pabOThI
IPOrpaMMBbl MPENoIaBaTeNio, MpeABapUTEIbHO pa3padoTaB TECTOBBIE CIy4yaH, a TaKKe CIAaeT B
AJIGKTPOHHOM BHUJIE OTYET, COJACPIKAIIUN MOPSIOK BBIOJHEHUS PAOOTHI.

JlabGopaTopHas paboTa 1o pasueny IuCHUTLTHHB « OCHOBBI TITyOOKOTO 00YUICHUS
L{enb paboThI — M3y4UTH OCHOBBI PaboTHI ¢ TeH3opamu B PyTorch ¢ momonisio GoogleColab.

1. Vcranosure PyTorch B  GoogleColab ¢  mnomompro  JgaHHOW — KOMAaH/IbI:
Ipip3 installtorchtorchvisiontorchaudio --extra-index-
url:https://download.pytorch.org/whl/cul13

2. TlpoBeppre  paboTocmocoOHOcTh  PyTorch,  BBIOJAHWMB — CHEAYIOIIYIO  KOMAaHIY:
importtorch; print(torch.__version_ )

3. Coszpaiite &Ba OJHOMEPHBIX TEH30pa JUIMHOW W MPOU3BEIUTE HAJ HHUMHU OICpaluu

CJIOKEHMSI, BHIYUTAHUS, YMHOXKEHHUS, BO3BEJICHUS B CTEIICHb

4. Cospaiite naBa TeHzopa pasmepHocTbio 100 Tthicsu Ha 100 ThICSY, 3amMOJHEHHBIX
CIIy4alHBIMM YHUCJIaMHU B JAuana3oHe oT -1 1o 1, u mpousBeauTe HaJ HUMH ONEPALUIO
MaTpPUYHOTO YMHOXEHHS. 3aMepbTe€ BpPEMs BBIIOJIHEHUS BBIIOJAHEHUS ONEpaluu C
oMot Magic-¢pyaxuun %%time

5. Tlepenecure aBa TeH30pa, CO3AaHHBIX B IpouwioM myHKTe, Ha GPU u mpousBenute Ty ke
OIepaIHio, 3aMEPHB BPeMsI BBITIOJIHEHHS ¢ ToMoIbio %%time

6. IloaroroBnTe OTYET MO JAabOpaTOPHOI paboTe

Jlureparypa:

1. Beiinman Cer. 'myOokoe oOydenwue: jierkas paspadborka mpoektoB Ha Python. — (Cepust
«bectcemnepsr O'Reilly»). - Cankr-TlerepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (mata obpamienns: 10.05.2022).
- TekcT: DIIEeKTPOHHBIN.

2. Su Ioiatep. [Iporpammupyem ¢ PyTorch: Co3nanue npusnoxeHuit riry0okoro o0y4eHus. -
Cankr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mara ooOpamenus: 10.05.2022). - Tekcer:
AIEKTPOHHBIN.

3. Tpack Duapro. ['pokaem rimyookoe ooyuenue. - Cankt-IlerepOypr : ITurep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obparenus: 10.05.2022). - TekcT: 3MeKTPOHHBIH.

4. Tlon J[ewiten. Python: WckyccTBeHHBIN WHTENUIEKT, OOJbIIME JAaHHBIE M OOJayHBIE
Beruucnenus. - Cankr-IlerepOypr : ITutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mara obpamenus: 10.05.2022). -
TeKcT: 3IeKTPOHHBII.


https://download.pytorch.org/whl/cu113

Paznen 2. I'nyOokoe o0ydyeHHe B KOMIBIOTEPHOM 3PEeHUM: KJIAacCHPUKAIUA
U300paKeHuin

Conepxanue:

[TocranoBka 3amaun KiaccupuKanuy n300paxkeHui. MeToabl pemeHns 3a1auu KiacCupuKanum
N300pakeHU 70 3MoXH riryookoro odydenus. llomymspHble qataceTsl Ui pelIeHHs 3aJadu
ki1accudukanun n3odpakennii. Kimaccuyeckne cBepTOUHBIE HEHpPOCETEBBIE APXUTEKTYPHI IS
pemicaus 3amaun kiaaccudukanuun usobpaxenuii: AlexNet, VGG, GoogleNet, InceptionNet,
ResNet. CoBpemeHHbIE HEWpOCETEBBIE APXUTEKTYpPHI JIJS PEUICHHUS 33Ja4 KiacCU(UKAIUH
n3oopaxenwmii: EfficientNet, NASNet, ConvNeXt. Vision-rpancdopmepsl Al pelieHus 3a1a4u
kiaccudukamun uzobpaxenuit: ViT, DeiT. ['oToBble MHCTPYMEHTBI Ui pPEIICHHS 3aJadyu
KJIacCH(UKAUKI HAa OCHOBE TITyOOKMX HEHPOHHBIX CETEH.

CamocrosiTenbHas paboTa Mo pasaeny:

[To uToram camMoCTOSTEIILHON PabOThI CTYICHT FTOTOBUT OTYET, BKIFOYAOIINN B CeOsl OTBETHI Ha
BOIIPOCHI M PEIICHUE 3aJIaHHM, MPENOJIaraBIIuXCsl K BHIIOJHEHUIO B XOJI€ CaMOCTOATEIbHON
paboTsl. OTUeT caeTcs MpernoAaBaTesio B AIEKTPOHHOU dopMe.

3amanust JUIsi CaMOCTOSITENIBHOM paloThl MO pazzely IUCHUILIUHBL «I Ty0okoe
o0y4eHre B KOMITBIOTEPHOM 3PEHUHU: KIacCUuPUKALINS N300paKeHUI:

1. B uem 3akirodaeTcst MOCTaHOBKA 3a/1a4M KJIacCU(UKAIUN H300pakeHuit?

2. llepeunciaure anrOpuTMBl JUIsS pELICHUs 3aJaudl KiIacCU(pHUKAaLuM HU300pakeHHid 0Oe3
r1y0oKoro o0yueHus

3. Ilepeuncnure HeHpoceTeBble apXUTEKTYphl [UId pEIICHHs 3aJaud  KiacCU(UKAIUU
MU300paKEeHHI

4. TlpuBenmuTe NpPUMEPHl TOTOBBIX WHCTPYMEHTOB M OMOJMOTEK Ui pPEUICHUS 3aJadu
KJIaccu(puKauy n300pakeHu .

OO6pa3upl 3a1aHuil 14J1s 1a0OpaTOPHBIX padoOT:

[To uroram BBINONHEHHS J1aOOPAaTOPHON PabOThI CTYAEHT AEMOHCTPUPYET Pe3yibTaThl pabOThI
IporpaMMbl MPENoAaBaTENI0, IPEIBAPUTENILHO pa3padoTaB TECTOBBIE CIydyaH, a TaKXKe CAAeT B
AIIEKTPOHHOM BHUJI€ OTYET, COAEPKAIINUN MOPSAIOK BBIITOJIHEHUS PaOOTHI.

JlaGoparopHas paboTa no pazaeny qucuuruinabl «I'mybokoe oOyueHue B
KOMITBIOTEPHOM 3PEHHUU: KJIacCU(PUKALIUS U300paKEHUIN

BoinonnuTe kinaccudukaniio n300pakeHuy ¢ MoMolIbio npenodydenHoi moaenu ResNet152 u3
PyTorch

Jluteparypa:

1. Beiinman Cer. I'myOokoe oOydeHue: nerkas pazpaborka mpoektoB Ha Python. — (Cepus
«becrcemnepsr O'Reilly»). - Cankr-IlerepOypr : [Tutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (mara obpamienus: 10.05.2022).
- TekcT: 3JIeKTPOHHBI.



2. Su IoitaTep. IIporpammupyem ¢ PyTorch: Coznanue npuiioxeHuit rimyookoro o0ydeHusl. -
Cankr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata oOpamenus: 10.05.2022). - Tekcr:
AJIEKTPOHHBIN.

3. Tpack Duapro. I'pokaem riybokoe ooyuenue. - Cankr-IlerepOypr : ITutep, 2020. - 352 ¢. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpamienns: 10.05.2022). - TekcT: 3JEKTPOHHBIIA.

4, Tlonm [etiten. Python: WckyccTBeHHBIM WHTEIUICKT, OOJBIINE JaHHBIE M OOJaYHbBIC
BerunciieHus. - Cankt-IlerepOypr : Ilutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mara obpamenus: 10.05.2022). -
TekeT: 2eKTPOHHBIN.

Pasnen 3. I'my0okoe o0yuyeHue B KOMIBIOTEPHOM 3pPEHHMH: OOHapYyKeHHUe
00BbEeKTOB

Conepxanue:

[TocranoBka 3amaun OOHapykeHUS OOBEKTOB. Meroabl OOHApyKEHHS OOBEKTOB 10 SIOXU
rryookoro oOydenws. llomynmspHbie jgaraceTsl sl 3aJaddl  OOHapyXeHHS OOBEKTOB.
OpHOMpOXOIHBIE W ABYXIPOXOJHBIE HeHpoceTeBble AeTeKTOphl. (OCHOBHBIE apPXUTEKTYpPHI
nByxnpoxonubix netektopoB: R-CNN, Fast-RCNN, Faster-RCNN. HeiipocereBbie apXUTEKTypHBI
OJTHOTIPOXOHBIX JeTekTopoB: cemeiictBo YOLO (YOLO, YOLOv2, YOLOv3, YOLOv4,
ScaledYOLOv4, YOLOvV5, YOLOv7, YOLOX, YOLOS, YOLOR, YOLOF), SSD. Vision-
TpanchopMepsl IS pelieHHsT 3a1add oOHapykeHus oOwbektoB: SwinTransformer, DETR.
['oTOBBIE MHCTPYMEHTHI JJIsl PEUICHHS 3a/a4d OOHAPYXEHHS OOBEKTOB HAa OCHOBE TITyOOKHX
HEHPOHHBIX CETEH.

CamocrosTenbHas pa60Ta I10 pa3aciy:

[To uToram camMocTOSTENbHON PabOThl CTYACHT TOTOBUT OTYET, BKIFOYAIOIINI B ceOs OTBETHI Ha
BONPOCHI U pElIeHHE 3aJlaHui, MPEANoIaraBuIuxcs K BBHIIOJHEHUIO B XOJ€ CaMOCTOSITEIbHOMN
pabotel. OTYET caeTcs MpenoaaBaTelio B AJIEKTPOHHON dhopMme.

3amaHus 1711 CaMOCTOATENbHOM pabOThI MO pa3ieny IucUUIuHbl «I'mydbokoe
oOy4eHHE B KOMIIBIOTEPHOM 3pEHUU: OOHAPYKEHHE OOBEKTOB:

1. B udeM 3akirodaeTcs MOCTaHOBKA 3a/1a4i OOHApYKEeHUsI 00bEKTOB?

2. lTlepeuncnure anropuTMBl IS pEIICHUS 3aJadd OOHapyXeHUs OOBEKTOB 0e3 TIyOOKOTo
oOydeHus

3. Uro Takoe OJHOTPOXOIHBIE U ABYXIIPOXOTHBIE HEHPOCETEBEIEC IETEKTOPHI?

4. Tlepeuncnute HelpoceTeBbIe apXUTEKTYPHI AJIs pEIIeHUs 3aa4l OOHApYKeHHUs 00BEKTOB

5. IlpuBenute npUMEpbl TOTOBBIX HWHCTPYMEHTOB M OHOJIMOTEK ISl pPEIICHHS 3aJadu
oOHapy»)eHHs 00HEKTOB

OO6pa3upl 3a1aHuil 1)1 1a0OpaTOPHBIX padoOT:

[To wToram BbIMOJIHEHMS J1aGOPATOPHOU pabOTHI CTYIAEHT JAEMOHCTPUPYET PE3yNIbTaThl pabOThI
IIPOrpaMMBbl MPENoIaBaTeNio, MpeaBapUTeIbHO pa3padoTaB TECTOBBIE ClIy4yaH, a TaKKe CAAaeT B
AIIEKTPOHHOM BHJIE€ OTYET, CO/ICPIKAIINN TOPSIIOK BHIOTHEHUS PaOOTHI.



JlaGoparopHas paboTa mo pazaeny JucuuruinHbl «I'mybokoe oOyueHue B
KOMITBIOTEPHOM 3PEHUU: OOHAPYKEHUE OOBEKTOBY

Bemmonaute B GoogleColab nmerekiuio o6bexktoB ¢ momormipio YOLOV4 ¢ wmcmonb30BaHHEM
darknet

Jlureparypa:

1. Beitinman Cer. I'myOokoe oOydenwue: jierkas paspadborka mpoektoB Ha Python. — (Cepust
«becrcemneprr O'Reilly»). - Cankr-IlerepOypr : [Tutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (nara obpamienus: 10.05.2022).
- TekcT: 37IeKTPOHHBIM.

2. Su Ioiatep. IIporpammupyem ¢ PyTorch: Co3nanue npusnoxeHuid riry0okoro o0y4eHus. -
Cankrt-Ilerepoypr : Ilurep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata o6pamenus: 10.05.2022). - Tekcr:
3JIEKTPOHHBIMN.

3. Tpack Duapro. I'pokaem riybokoe ooyuenue. - Cankt-IlerepOypr : Ilurep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpaenus: 10.05.2022). - TekcT: 3MeKTPOHHBIH.

4. Tlon J[ewiten. Python: WckycCTBEHHBI WHTEIIEKT, OONbIINE IaHHBIE W OOJadHBIC
Beruucnenus. - Cankr-IlerepOypr : ITutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mata obpamenus: 10.05.2022). -
TekcT: 3NeKTPOHHBIN.

Pazgen 4. I'imy0okoe o0yuyeHHMe B KOMIBIOTEPHOM 3PEHHM: CerMeHTALUS
U300paKeHnin

Conepxanue:

[TocTaHoBKa 3a7aun cerMeHTAIMN W300paxeHuil. MeToapl CerMEHTAIMH A0 3MO0XH TITyOOKOTro
oOydeHus. Buapl cermMeHTanuu: CeMaHTHYECKas, MHCTAHC- U TAHONTHUYECKas CErMEHTallus.
[TommynsipHble nmaTaceThl Uil pEUISHHUS 3aJadyd cerMeHTanuu u3o0paxkeHuid. HelpoceTeBbie
ApXUTEKTYpHI sl perieHus 3anaun cemantudeckoil cermentanuu: U-Net, U-Net++, PSPNet,
DeepLabv3, OCRNet. HeiipoceTeBble apXHTEKTypbl [UIsi pELICHHsS 3a/ladd  HMHCTaHC-
cermentanuu: Mask-RCNN, CascadeMask-RCNN, YOLACT, SOLO. Vision-tpanchopmepsr
s 3amaud cermentanuu: Mask2Former. T'oToBble WHCTPYMEHTHI JUIsS pPEIICHHS 3a1adu
CErMEHTAIlMU C MIOMOIIBIO INTYOOKUX HEMPOHHBIX CETeH.

CamocrosiTenbHas padoTa 1Mo paseiy:

[To utoram caMOCTOSITEIbHOM PaOOTHI CTY/IEHT TOTOBUT OTYET, BKIIFOUAIOIINI B CEOsl OTBETHI HA
BOIPOCHI M PEIICHUE 3aJaHUi, MPEANOIaraBluxcs K BBITOJTHEHUIO B XOJI€ CaMOCTOSITEIbHOU
paboTel. OTUET caeTcs MpernoAaBaTemio B JIEKTPOHHON dopMe.

3amanust 1711 CAaMOCTOSTEIIbHON paOOThI pa3aeny AUCIUTUIHHBI «I TyOoKkoe
oOy4eHHE B KOMITBIOTEPHOM 3PEHUU: CErMEHTAITUS N300payKeHUID:

1. B dem 3akirodaeTcs MOCTaHOBKA 3aJ]a4l CETMEHTAIMH U300pakKeHU?
2. Urto Takoe ceMaHTHYeCKasl, UHCTAHC- U MAHONTUYECKasi CeTMEHTAIH?
3. TlepeunciuTe anTOPUTMBI IS PEIICHUS 3a7a9 CETMEHTAIUU 0e3 NTyOOKOro 00ydeHus



&

IlepeunciiTe HEUPOCETEBBIE APXUTEKTYPHI AJIsI CEMAHTUYECKON CETMEHTALIMU
[Iepeuncnure HEMPOCETEBBIE APXUTEKTYPHI Ul HHCTAHC-CETMEHTAUU

6. IlpuBenute mnpUMEpbl TOTOBBIX WHCTPYMEHTOB M OMONMOTEK MJIsi peIleHus 3aaad
CErMEHTaluu

o

OO0pa3s1iel 3a1aHui 17151 J1a0OPATOPHBIX padOT:

[To uToram BeImoHEHUs 1a00PAaTOPHOI pabOTHI CTYACHT IEMOHCTPUPYET PE3YyIbTAThI PAOOTHI
IIPOrpaMMBbI NIPENOIABATEINI0, IPEABAPUTEIBHO pa3pad0TaB TECTOBBIE CIy4Yau, a TAKXKE CIAET B
AJIEKTPOHHOM BHUJIE OTYET, COAEPIKAIINN MTOPSIOK BBIIIOIHEHUS paOOTHI.

JlabopaTtopHas pabota 1o paszueny aucuuiiuHel «I'mybokoe o0yueHue B
KOMITBIOTEPHOM 3PEHUU: CETMEHTAITUS N300PaKCHUI

Beimonaute cermentanuio u3obpaxenus B GoogleColab ¢ ucmonszoBannem Mask-RCNN B
Detectron2.

Jlureparypa:

1. Beiinman Cet. ['myOokoe oOyuenue: jnerkas paspadorka mnpoektoB Ha Python. — (Cepus
«bectcemneprsr O'Reilly»). - Cankr-IlerepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (mara obpamienus: 10.05.2022).
- TekcT: 3JIeKTPOHHBIM.

2. Su IoiaTtep. [Iporpammupyem ¢ PyTorch: Co3nanne npunoxeHuid riry0oKoro o0y4eHus. -
Canxkr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata oOpamenus: 10.05.2022). - Tekcr:
3JIEKTPOHHBIMN.

3. Tpack Ouapro. I'pokaem riydokoe odyuenue. - Cankr-IlerepOypr : Ilurep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (nara
obparenus: 10.05.2022). - TekcT: 3IeKTPOHHBIH.

4. Tlon [ewiten. Python: WckyccTBeHHBI WHTENIEKT, OOJbIIME JaHHbIE M OOJAa4YHbIE
Beruucnenus. - Cankr-IlerepOypr : ITutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mara obpamenus: 10.05.2022). -
TekceT: 2NeKTpOHHBIN.

Pazgea 5. I'my0okoe 00yyenue B komnbroTepHom 3peHun: OCR

Conepxanue:

[TocraHoBKa 3amaud ONMTHYECKOTO pacro3HaBaHUS CHUMBOJOB. [locTaHOBKA 3amaum JETEKIIUU
Tekcta. Meroasl pemenus 3anady OCR go smoxu riybokoro ooy4yenus. [lomynsipable naTaceTsl
st pemienns 3agaun OCR. HeiipocereBbie apxutektypsl s pemenus 3agadn OCR: CRNN,
LPRNet, Rosetta, SRN, SATRN. HelipocereBbie apXUTEKTYphI AJsl pEUICHUS 3a7aud ACTEKIINH
tekcra: DB, PANet u 1. 1. Vision-tpancmdpopmeps! s perrenus 3agad OCR: TrOCR. I'otoBbie
HHCTPYMEHTHI Jijist pemenus 3aaaun OCR Ha ocHOBe TITyOOKHWX HEHPOHHBIX ceTei

CamocrosiTenbHas padoTa 1o paseiy:



[To uToram caMoCTOSITEIBHOU PaOOTHI CTYJIEHT TOTOBUT OTYET, BKIIOUAIOIINNA B ceOsT OTBETHI Ha
BOIIPOCHI U PEILICHUE 3aJlaHHM, MPENOoJIaraBIIuXcsi K BBIIOJHEHUIO B XOJI€ CaMOCTOATEIbHOU
paboTel. OTYeT caaeTcs MPEnoIaBaTellio B 2JICKTPOHHON dhopMme.

3amanus A CaMOCTOSITENIbHOM pabOThI pa3zeny IucHuIUIMHb «[ my0okoe
oOyueHue B KoMnbroTepHOM 3peHnn: OCR»:

B uem 3axnrouaercsa nocranoBka 3agaud OCR?

[Tepeuncnure anroputmsel 1 pemenus 3aga4 OCR 6e3 rimy0okoro o0yueHus
[lepeuncnure HEWPOCETEBBIE APXUTEKTYPHI IS 3a/1a4H JETEKIIMHA TEKCTa
[lepeuncnure HEWPOCETEBBIE apXUTEKTYPHI [utst pemeHust 3agaun OCR

akrwnE

[TpuBeauTe MpUMEPHI TOTOBBIX MHCTPYMEHTOB /1 pemeHus 3anad OCR

OO0pa3s1el 3a1aHui 17151 J1a0OPATOPHBIX padOT:

[To wToram BBIMOJIHEHHS JIAOOPATOPHON pabOThI CTYIACHT JAEMOHCTPUPYET PE3yNIbTaThl padOTHI
MPOrpaMMBbI MPENoIaBaTeNio, MPeABaApUTEIbHO pa3paboTaB TECTOBBIC ClIy4yaH, a TAKKe CIAeT B
AJIEKTPOHHOM BHJI€ OTYET, COACPIKAIINI MOPSATIOK BBHITTOJIHEHHS paOOTHI.

JlaGoparopHas paboTa mo pazjaeny AUCHUIUIUHBI «I Tybokoe oOydyeHue B
KOMIIBbIOTEpPHOM 3peHuun: OCR»

Breimoanute paciio3HaBaHHUC TCKCTa Ha TCCTOBOM I/1306pa)K€HI/II/I C INOMOHIBKO HNHCTPYMCHTA
MMOCR.

Jlureparypa:

1. Beiinman Cer. ['nyOokoe oOydeHue: nerkas paspaborka mpoektoB Ha Python. — (Cepus
«bectcemneper O'Reilly»). - Cankr-TlerepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (mata obpamienns: 10.05.2022).
- TekcT: 37IeKTPOHHBIM.

2. Su IoiaTtep. [Iporpammupyem ¢ PyTorch: Co3nanne npunoxeHni riry0oKoro oOy4eHus. -
Cankr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mara ooOpamenus: 10.05.2022). - Tekcer:
JJIEKTPOHHBIN.

3. Tpack Ouapro. I'pokaem riydokoe odydenue. - Cankr-IlerepOypr : Ilurep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpamenus: 10.05.2022). - TekcT: 3MeKTPOHHBI.

4. Tlon [ewiten. Python: WckyccTBeHHBI WHTEWIEKT, OOJNbIIME JaHHbIE M OOJa4yHbIE
Beraucienus. - Cankrt-IlerepOypr : [Tutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mara obpamenus: 10.05.2022). -
TekcT: 1eKTpOHHBIH.



Pa3nen 6. 'nydokoe 3peHHe B KOMIbIOTEPHOM 3PE€HHH: PACTIO3HABAHME JTUII

Conepxanue:

[TocraHoBKa 3adaud pacro3HaBaHUS JHI. METOABI pEIIeHUs 3a/Ja4d PACIIO3HABAHHS JIHI JIO
aMoXu TIybokoro ooyuenws. [lomynspHbie naTaceTsl ISl PEIICHUS 3a/1a4l PACIIO3HABAHUS JIULI.
HetipoceTreBbie apXUTEKTYphl I pelieHus 3ana4yu pacrno3HaBanus auil: VGG-Face, Facenet.
Vision-tpancopmepsl I pelleHds 3agadd  pacrmos3HaBanus Jui:  ViTFace. T'otoBbie
WHCTPYMEHTHI JUISl PEUICHUs 3aJla4d PACIIO3HABAHMS JIUI[ C IOMOIIBIO TIYOOKHX HEHPOHHBIX
ceTen.

CamocrosiTenbHas padoTa 1Mo pas/eiy:

[To nToram caMocTosTeIbHONH PabOTHI CTYACHT TOTOBHUT OTYET, BKIFOUYAIOIINHA B CE0sl OTBETHI HA
BOIIPOCHI U pEIICHHE 3aJlaHHUH, MPEATOJIAraBIINXCsl K BBINOJHEHUIO B XO/€ CaMOCTOSITEIbHOM
pabotbl. OTUET craeTcs MpernoIaBaTesio B 3JIEKTPOHHOH (opme.

3amaHus Uil  CaMOCTOSITENIBHOM paloThl pa3feny JIucHUILIMHBL  «l myOokoe
oOyueHue B KOMIBIOTEPHOM 3PEHHUU: PACIIO3HABAHUE JIUID:

1 B yem 3akirouyaercs MOCTAHOBKA 3a/1a4M PacIlO3HABAHUS JIHLL?

2 [Ilepeuncnaure anropuTMBbl JUISI PEUICHHS 33Ja4d DPACHO3HABAHUS JHIl 0e€3 TIIyOOKOro
oOy4deHus

3 Ilepeuncnute HelpoceTeBbIC APXUTEKTYPHI ISl PEIICHUS 3a7]a4d PACTIO3HABAHUS JIHI]

4 TlpuBenuTe MpUMEPHI TOTOBBIX HHCTPYMEHTOB JUISl PELICHHUS 3aaull PACTIO3HABAHHUS JIHI]

OO0pa31isl 3a1aHui 7151 J1a0OPATOPHBIX padOT:

[To uroram BBIMONHEHHS JTAOOPATOPHON PabOTHI CTYAEHT JAEMOHCTPHPYET PE3yibTaThl paboThI
IPOrpaMMBbl NIPENOAABATEINI0, IPEIBAPUTEIIBHO pa3pabOTaB TECTOBBIE CllydaH, a TaKXkKe CHAET B
3JIEKTPOHHOM BUJI€ OTYET, COAEPIKAIIMNA NOPSII0K BBIIIOJHEHUS PaOOTHI.

JlabopatopHas pabota mno pazgeny auciuiuidHbl «[myOokoe oOydeHue B
KOMITBIOTEPHOM 3PCHUHU: PACTIO3HABAHKE JTUID»

BrinonnuTe BepuduKaiuio JuIl ¢ IByX H300pakeHui ¢ momMoIbio nHcTpyMeHTa DeepFace.
Jlureparypa:

1. Beiinman Cer. 'myOokoe oOydenwue: jierkas paspaborka mpoektoB Ha Python. — (Cepust
«bectcemneper O'Reilly»). - Cankr-TlerepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (nata odpamenus: 10.05.2022).
- TekcT: DIIEeKTPOHHBIN.

2. Su Iloitatep. [Iporpammupyem ¢ PyTorch: Co3nanue npusnoxeHuit riry0okoro o0y4eHus. -
Cankr-IlerepOypr : Ilurtep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata o6Opamenus: 10.05.2022). - Tekcr:
3JIEKTPOHHBIMN.

3. Tpack Duapro. ['pokaem rimyookoe ooyuenue. - Cankt-IlerepOypr : ITurep, 2020. - 352 ¢. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpamienus: 10.05.2022). - Tekct: 37eKTPOHHBII.

4. Tlon J[ewiten. Python: WckyccTBeHHBI WHTENUIEKT, OONbIIME JAaHHBIE M OOJIayHbIE
Beruucnenus. - Cankr-IlerepOypr : ITutep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -

10



URL: https://www.ibooks.ru/bookshelf/371701/reading (mata obpamenus: 10.05.2022). -
TekeT: 2IeKTPOHHBIN.

Pasznen 7. I'imy0okoe o0y4eHue AJisl CJOKHBIX 324249 KOMIBIOTEPHOI0 3PEHUS:
OLICHKA IO0JIOKeHHSI 00bEeKTOB, PacHO3HABaHHE [IeHCTBHiH, OTCJIeKUBAHHE
00bEKTOB.

Conepxanue:

[TocranoBka 3amau object pose estimation, action recognition. Meropl pemieHus: TUX 33134 J10
AMOXHM TIyO0OoKoro oOyueHws. [lomymsipHble nataceTsl JUIS peHIeHUs STHX 3anad. [loaBujsi
3a7a4n pacIo3HaBaHUs JIEVICTBUI: skeleton-basedactionrecognition, spatio-
temporalactionrecognition, actionlocalization.  HeiipoceTeBole apXHUTEKTyphl IS PELICHHS
3agaun objectposeestimation; OpenPose, AlphaPose. HeiipoceTreBbie apXUTEKTYPBI /IS PEIICHUS
3amaun pacno3naBanus aectBuii: TANet, ST-GCN. HeipoceTeBbie apXUTEKTYpHhI I pEIICHUS
3a7adu OTCIC:KUBaHUS 00bekTOB: DeepSORT, ByteTrack. Vision-tpancdopmeps! sl pelicHHs
9THX 3a7a4d. ['0TOBBIE MHCTPYMEHTHI JUIS PEHICHHs C MOMOIIBI0 IIyOOKUX HEHPOHHBIX CeTei
ATHX 3a/1a4.

CamocrosiTenbHas padoTa 1Mo pasely:

[To uToram camocTosTENbHON PabOThl CTYIEHT TOTOBUT OTYET, BKJIIOYAOLIUI B ce0s OTBETHI Ha
BONPOCHI U pElICHHE 3a/laHui, MPEANOIaraBuInxcs K BBIIOTHEHUIO B XOJ€ CaMOCTOSTENbHOMN
paboTel. OTUeT caeTcs MpernoAaBaTesio B AIEKTPOHHOU dopMe.

3amaHus Uil CaMOCTOSITENIBHOM paloThl paszzielly JUCUUIUIMHBL  «I 1y0okoe
oOyueHue A CIOXKHBIX 337ad KOMIBIOTEPHOIO 3pEHUs: OLCHKA IOJIOKEHUS
00BEKTOB, pacro3HaBaHUE JEHCTBUHN, OTCIC)KUBAHNE OOBEKTOBY:

1 B ueMm 3akmroyaercd MOCTAaHOBKA 3aJa4 OLCHKH II0JTOKCHUA O6’beKTOB, pacCiio3HaBaHUA
NENCTBUI U OTCIIEKUBAHNUA OOBEKTOB.

2 UYro rtakoe skeleton-based action recognition, spatio-temporal action recognition, action
localization?

3 TlepeuncrnuTe HEHPOCETEBBIC APXUTCKTYPHI JJIS PEIICHUS 3a7add OIECHKH TIOJOKEHUS
00BEKTOB.

4 Hepe‘lI/ICJ'H/ITC HeﬁpoceTeBHe APXUTCKTYPBI AJI1 pCHICHUSA 3a/la4i pACIIO3HABAHU A ,HeﬁCTBHﬁ.

Hepe‘lI/ICJ'H/ITC HeﬁpoceTeBHe APXUTCKTYPBI AJI1 pCHICHUA 3a1a4i OTCJIIC)KUBAHUA 00BEKTOB.

6 HpI/IBeL[I/ITC IMPUMEPLI T'OTOBLBIX HHCTPYMCHTOB JISI PCHICHUA 3ada4d OLCHKU ITOJIOKCHUS
06’LGKTOB, pacnio3HaBaHUA ,ZLCfICTBPIﬁ, OTCIIEXKUBAHUS OOBEKTOB.

o

OO0pa31iel 3a1aHuit 7151 JTa0OPATOPHBIX padOT:

[To wToram BBIMOJIHEHMS JIaOOPATOPHOU pabOThI CTYAEHT JAEMOHCTPUPYET PE3YIbTaThl PabOThI
IpOTrpaMMBbl MPENoAaBaATENI0, IPEIBAPUTENILHO pa3padoTaB TECTOBBIE CIydyaH, a TaKXKe CHAeT B
AIIEKTPOHHOM BHUJI€ OTYET, COAECPIKAIINUN MOPSAIOK BBIIOJIHEHUS PaOOTHI.

JlaGoparopHass paGota mo pazgeny aucuuIuiMHbl «[ybokoe oOyueHue s
CIIO)KHBIX 33a7a4 KOMIIBIOTEPHOTO 3pEHHs: OIICHKA TIOJOXKEHHsI OOBEKTOB,
pacIio3HaBaHHE JICUCTBUM, OTCIIC)KHMBAHUE O0OBEKTOBY.
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BrinonnuTe 00HapyKeHne o3kl 00bEKTa Ha TECTOBOM M300paxkeHnu ¢ nmomolnpto Detectron2,

Jluteparypa:

1.

2.

Beiinman Cet. ['mybokoe oOydenwme: nerkas pa3padorka mpoektoB Ha Python. — (Cepust
«becrcemnepsr O'Reilly»). - Cankr-IlerepOypr : [Tutep, 2021. - 172 c. - ISBN 978-5-4461-
1675-1. - URL: https://ibooks.ru/bookshelf/374461/reading (mara obpamienns: 10.05.2022).
- Tekct: 2JIeKTPOHHBI.

Su Ioiiarep. [Iporpammupyem ¢ PyTorch: Co3nanne npuitoskeHui 1iryooKoro o0y4deHus. -
Cankrt-Ilerepoypr : Ilurep, 2021. - 256 c. - ISBN 978-5-4461-1677-5. - URL:
https://ibooks.ru/bookshelf/371758/reading (mata o6pamenus: 10.05.2022). - Tekcr:
AJIEKTPOHHBIN.

Tpack Duapro. I'pokaem rimybokoe oOyuenue. - Cankr-Ilerepoypr : ITutep, 2020. - 352 c. -
ISBN 978-5-4461-1334-7. - URL: https://ibooks.ru/bookshelf/365269/reading (mara
obpaenus: 10.05.2022). - TekcT: 3MeKTPOHHBI.

[Ton [leiiten. Python: VckyccTBeHHBII HMHTEIUIEKT, OOJbIIMe NOaHHBIE M OOJIayHbIe
Bbruncienus. - Cankrt-IlerepOypr : Ilurtep, 2021. - 864 c. - ISBN 978-5-4461-1432-0. -
URL: https://www.ibooks.ru/bookshelf/371701/reading (mata obpamenus: 10.05.2022). -
TekcT: 3NeKTPOHHBIN.

CpencTBa KOHTPOJISA KAaYecTBA 00y4YeHHs

Bomnpocsl k 3x3ameny:

a b wpnE

10.
11.
12.
13.
14.
15.
16.
17.

Ornpenenenne riryookoro 00y4eHusl.

HcTopus pa3BuTHs ri1y0oKoro o0y4eHus.

Ornpenenenne riryOOKUX HEHPOHHBIX CETEH.

OO6nacTu npUMEHEeHUs TITyOOKUX HEHPOHHBIX CETEH.

OcCHOBHBIE KOMIIOHEHTBI 00yueHUs TTTyOOKMX HEHPOHHBIX ceTei: JaHHble. OCHOBHBIE BH/IBI
JTAHHBIX, C KOTOPBIMH paboTaeT ri1ybokoe oOyueHue.

OCHOBHBIE KOMIIOHEHTbI O0Y4eHHUsl ITTyOOKMX HEMPOHHBIX CeTeil: apXUTeKTypa TIIyOOoKOi
HEHPOHHOMU CETH.

OcHOBHbIE KOMITOHEHTBI OOyuY€HHUsl TIYOOKMX HEHWPOHHBIX ceTeil: (DYHKIMU aKTHUBALIUU.
[Tpumeps! GpyHKLIMH aKTHBALIUU.

OcHOBHbBIE KOMITIOHEHTbI 00Y4YEeHUsI TITyOOKUX HEHMpPOHHBIX ceTei: (QYHKIMH ONTHMHU3ALNH.
[Tpumeps! GyHKIUI oNTHUMU3ALUY.

OCHOBHBIE KOMITOHEHThl OOY4YEHHs TJIYyOOKHX HEHpPOHHBIX ceTeil: (YHKUMU TOTEpb.
[Tpumeps! QyHKIMI TOTEPD.

Caeprounsie ciou. Ciou CyOIMCKpETU3aLUH.

Crnoit aponayrta. Crioit 6aT4eBOl HOPMATU3AIINH.

OcHoBHble HpEeMBOPKHU AJI TOCTPOCHUS INTYOOKUX HEMPOHHBIX CETEHl.

[TocTanoBka 3a/1aun Ki1accuPUKAIMKA U300paKEHUH.

[TprMeps! KJTaCCHYECKUX aITOPUTMOB JIJIsl pEeLIeHMs 3a/1a4M Kiaccuukauu n300paxeHui.
[TpuMepbl HeHPOCETEBBIX apXUTEKTYp JUISl peIlIeHHs 3a/1aui KiIaccu(pUKalul n300pakeHn .
[TprMepbl TOTOBBIX HHCTPYMEHTOB ISl PEIISHUs 331a4K KilacCu(UKauu H300paxKeHUH .
[TocTanoBKka 3a7auu OOHAPYKEHUS OOBHEKTOB.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

[Tpumeps! KITacCHYECKUX aJITOPUTMOB JUIS PEIICHHS 331291 00OHAPYKEHHSI 00HEKTOB.
[TpuMepbl HeHPOCETEBBIX ApXUTEKTYP JUIS PEIICHHs 3a/1aui 00HAPY>KEHHsSI 0OBEKTOB.
[TocTaHoBKa 3a71a4u CErMEHTAIIMH N300paskeHHUM.

CemaHTHYeCKast, ”HCTAHC-UITAHOTITUYECKAsi CETMEHTAITHS.

[TprMepbI KITACCHYECKUX AJITOPUTMOB JUTS PELICHUS 33]]a4 CETMEHTAIIUN U300paskeHUi.
[Tpumeps! HEHPOCETEBBIX apXUTEKTYP JUIS PEIICHHS 33Ja4ll CEMaHTHYECKOM CerMeHTaIlHH.
[Tpumeps! HEHPOCETEBBIX apXUTEKTYP JUIS PEIICHH 3aJa4l HHCTAaHC-CETMEHTAIIHH.
[Tpumeps! rOTOBBIX HHCTPYMEHTOB JUISl PEIICHHS 33124 CeTMEHTAIHH.

ITocranoska 3amauu OCR.

[TprMepbI KITACCHYECKUX AJITOPUTMOB JUIS PEIICHUS 33]]a4 IETEKIIMH TEKCTA.
[TpuMepsbI KITaCCHYECKUX aITrOpUTMOB JUtst pemeHus 3agaun OCR.

[TpuMepbl HEHPOCETEBBIX APXUTEKTYP IS PEIICHHS 33a1a4 JICTEKIIUH TEKCTa.
[Tpumeps! HelipoceTeBhIX apXUTEKTyp g pemenus 3agaun OCR.

[Tpumeps! rOTOBBIX HHCTPYMEHTOB Juisl pemenus 3aaaun OCR.

[TocTanoBKka 3a1a4y pacrio3HABaHMUS JIUII.

[Ipumeps! KJIaCCHYECKUX AJITOPUTMOB JUTS PELICHHS 3374 PACIIO3HABAHMS JIUII.
[Ipumeps! HEHPOCETEBBIX APXUTEKTYP VIS PEIICHHS 3aa4y PACIIO3HABAHUS JIHII.
["'0TOBBIC MHCTPYMEHTHI [Tl PEILICHHSI 3a/1a91 PACIIO3HABAHUS JIUII.

[TocTaHoBKa 3a/1a4M OLEHKHU IIOJIOKEHUSI OOBEKTOB.

[TpuMepbl HEHPOCETEBBIX APXUTEKTYP IS PEIICHHS 33a]a9H TOJ0KEHUS 00BEKTOB.
["'oTOBBIE MHCTPYMEHTHI JIJIsl PEIICHUS 32,1241 TOJI0KESHUS 00BEKTOB.

[TocranoBka 3aga4u pacrio3HaBaHuUs IeHCTBUI. Buibl 3a1aun pacno3HaBaHus 1EHCTBUIM.
[Ipumeps! HEHPOCETEBBIX apXUTEKTYP VIS PEIICHHS 3aa4H PACIO3HABAHUS ICHCTBUI.
['oTOBBIC MHCTPYMEHTHI JUISL PELICHUS 3aJa4l PacliO3HaBaHHs ICHCTBUH.

[TocTanoBKka 3aga4u TpEKUHra OOBEKTOB.

[Tpumeps! HEHPOCETEBBIX APXUTEKTYP VIS PEIICHHS 3aa4 TPEKUHIa OO BEKTOB.
["'oTOBBIE MHCTPYMEHTHI JUUIsI PEIICHHSI 3a/1a491 TPEKUHTa 00BHEKTOB.
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