MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHON POTrpaMMbl
6a30BOro BbICIIEr0 00Pa30BaHMs
0 HaNPaBJICHHIO IOATOTOBKU
09.03.02 MHpOpMaLIMOHHBIE CUCTEMBI U TEXHOJIOTHH,
yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO
PYT (MUUT) Tumonunsm B.C.

\

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

IToaroroBka n PasMeETKa JaHHbIX

Hanpagnenue noarotoBku:

Hamnpapneanocts (mpoduib):

®opma 00yUeHUsI:

09.03.02

NHdopmanmoHHble  CUCTEMBI

TCXHOJIOTHH

n

TexHonoruun HCKYCCTBCHHOI'O HMHTCIIJICKTA B

TPAHCIOPTHBIX CUCTEMAX

Oynag

( PaGouas mporpaMma JUCIUIIINHEL (MOTYJIs) B BUJIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPHOPATHBHOM HH(OPMAIMOHHOI CHCTEMBI YIIPABICHHS
YHHMBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
- J

Ipocrast »aeKTpoHHAs MOAMHCH, BelganHas PIAOY BO PYT
(MHUT)
ID moamucu: 5665
Hoamucan:  3aBexyromwuii kadeapoit HyroBuu Beponnka
EBrenneBHa

Jlara: 01.09.2026



1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Jucuunnuna popmupyet GyHIaMEeHTaIbHbIE U IPUKIIATHbIE KOMIIETCHIIUN B
00JIaCTH MHKEHEPHUH JIaHHBIX JJIS 33/1a4 MAlIMHHOTO 00y4YeHus Ha TpaHcnopTe. B
YCHOBUSIX IEpEeXoJa OTPACIM K HMHTEIUIEKTYaJbHBIM CHCTEMaM YMPABICHUS U
ABTOHOMHOMY BOXJICHHIO KPUTHYECKU BOCTPEOOBAHBI CIEIUATUCTBI, CIOCOOHBIE
BBICTPOUTBH BOCIIPOU3BOIMMBIN NAUIIAWH OT CHIPBIX MYJBTHUMOJAIBHBIX TOTOKOB
710 BAJIMAUPOBAHHBIX aHHOTUPOBAHHBIX JaTaceTOB. CTyIE€HThI OCBaUBAIOT MOJHBIM
KU3HEHHBIA IMKJI TOJITOTOBKM JaHHBIX — OT aHanu3a Ou3Hec-TpeOOBaHUM U
MPOEKTUPOBAHUS CXEM pa3METKH JO0 OYHCTKH TEJIeMETpPHH, padoThl C
MHCTPYMEHTAMH aHHOTUPOBAHUS M KOHTPOJIS KauecTBa. [IpakTrueckoe apo Kypca
ONMUPAETCS HA UMIIOPTO3AMENIEHHBIN CTEK U OTKPBITHIE PEILICHUS, UTO TAPAHTUPYET
TOTOBHOCTh BBITYCKHUKOB K pabOTe B 3aKPBITHIX KOPIOPATUBHBIX KOHTYpAX.
HroroMm oOydeHHsl SIBIIIETCS CaMOCTOATENbHAsA pean3alus KypCcOBOTO MPOEKTa,
pe3yabTaTOM KOTOPOTO CTAHOBHUTCS TOTOBBIM K OOYYEHHIO MOJENEl JaTaceT C
ITOJTHBIM KOMILIEKTOM TEXHUYECKON JOKYMEHTALINH.

[{enpr0 OCBOEHMS TMCUHUILIMHBI ABISETCS (DOPMUPOBAHHUE Yy OOYUYaIOIIUXCS
CUCTEMHBIX 3HAHMUA U NPAKTUYECKUX YMEHHH B 00jacTu cOopa, MHKEHEPHOM
NOATOTOBKM, aHHOTUPOBAHMS W KOHTPOJIS KadecTBa MYJIbTUMOJAJIbHBIX JTaHHBIX
JUIA pelIeHUs MPUKIAJHBIX 3aJa4 MalIMHHOIO OOy4YeHHs B TPaHCIOPTHBIX
cucTeMax.

Jns mocTwKeHus NMOCTABJICHHOW LENWM B paMKaxX JUMCHHUILUIMHBI PEIIACTCS
KOMILUIEKC 3a/ady, HampaBJIEHHbIX Ha (QOpMHUpPOBaHUE Yy OOyYaroIIuxcs
CIIOCOOHOCTH: aHAJIM3UPOBATh TPEOOBAHUS TPAHCIIOPTHBIX 337]a4 U IPOEKTUPOBATh
ONTHMAaJbHBIE CXEMbl pa3METKH OOBEKTOB, pa3padaTbiBaTh TEXHUYECKHE
UHCTPYKLMM JUIsI aHHOTATOPOB, BBINOJHATH MPOrPaMMHYI) OYHUCTKY H
CUHXPOHU3ALIMIO BUJEONOTOKOB C JioraMd OOpPTOBBIX CHUCTEM, HPHUMEHSTH
CHEMATM3UPOBAHHOE TPOrpaMMHOE OOecliedeHre [Uisl pa3METKH JaHHbBIX,
MIPOBOAUTH CTATUCTUYECKUM KOHTPOJIb KAYECTBA aHHOTALMM C PACYETOM METPHUK
COrJIaCOBAaHHOCTH, a TAKKE BEPCUOHUPOBATH 1aTACEThl U 0OPMIIATh TEXHUUECKYIO
JOKYMEHTAIIMIO B COOTBETCTBUHU C T'OCYIAPCTBEHHBIMU CTaHIAPTAMH.

2. [Inanupyemble pe3yabTaThl 00yUeHUS MO0 AUCHUILTHHE (MOAYIIO).

[lepeuenr  GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUeHHUs M0 AUCHUIUIUHE (MOAYJIIO):

IIK-7 - Cnoco0OeH ocymecTBIiATh cOOp, MOJATOTOBKY, Pa3METKy U aHaju3
JAHHBIX JJISI 00yUYeHHUs MOJIEJIeH NCKYCCTBEHHOTO HHTEIIICKTA.



OOy4eHue 1o JUCHUTUTHHE (MOAYJIIO) IPEIOJIATraeT, YTo IO €ro pe3yJibTaTaM
oOydaroruiicst Oyner:

3HaTh:

- JKU3HEHHBIA IUKJI JAHHBIX B MPOEKTaX MAIIMHHOTO O0y4YeHHus oT cOopa
CBIPBIX MAaCCHUBOB JI0 AKCIUTyaTallui 00y4YeHHON MOJIemH;

- TUTIOJIOTHIO 33/1a4 MAIlIMHHOTO 00Yy4YeHUs U UX crelupuyeckre TpeOOBaHUs
K CTPYKTYpE U KaueCTBY JaHHBIX;

- OTUYECKHE TNPUHIMIBI M HOPMATHUBHBIE OrpaHWYEHUsi Hpu paborte ¢
JTAHHBIMH, BKJTIOYAsi METOIBI 00E3TNYNBAHUS ITEPCOHATBHBIX TAHHBIX;

- TEOMETPUYECKHE MPUMHUTHUBBI PA3METKH B 3a7ja4aX KOMITBIOTEPHOTO 3PCHHUS
— bounding box, polygon, polyline u ceManTH4eCKyI0 CErMEHTAIINIO;

- CXEeMbl AHHOTHUPOBAHMS HECTPYKTYPHUPOBAHHBIX TEKCTOBBIX JIaHHBIX H
BPEMEHHBIX PSIOB TEJIEMETPHUH;

- MPUHIIUIBI TPOCKTUPOBAHUS UEPAPXUH KIACCOB U TAKCOHOMHUU OOBEKTOB
JUTSI TPAHCIIOPTHBIX 3a/1a4;

- CTPYKTYypy HM TpeOOBaHHMS K TEXHUYCCKOMY TaijylallHy pa3MeTdHmKa ¢
pa3zdo0pOM I'paHUYHBIX CIy4YaeB;

- (hopmaThI IPEACTABIICHUSI CHIPBIX MYJIbTUMOIATLHBIX JAHHBIX K METOABI UX
NEPBUYHON aBTOMATUYECKON BaJUAaIINHY;

- UWHXXEHEpPHBIE METOAbl OYUCTKH, HOPMAJIM3AMM U CHUHXPOHHU3AIMH
BUJICOMIOTOKOB C JIOTaMHU OOPTOBBIX CUCTEM;

- apXUTEKTypy H cucTeMHbie TpeOoBanus self-hosted wunHcTpymeHTOB
pasmeTku cvat u label studio;

- DPrOHOMHKY TpOIlecca aHHOTAIMM M CTpaTernu (PUKCAIUH CHOPHBIX
0OBEKTOB;

- METPUKM OLEHKHM KayecTBa pa3MEeTKM — intersection over union Hu
KO2(pPUIIMEHT KaIllta KOdHa;

- CTATUCTUYECKUE METOJIbl aHaJu3a PACIPEICICHHs KJIaCCOB U BBISABICHUS
CUCTEMHBIX CMEIIEHUH B JaTaceTe;

- CTpaTeruu OaJaHCUPOBKH KJIACCOB M CTpaTU(UKAIUU BBIOOPOK ISt
00yueHHUs MoJIeTIeH;

- CTPYKTYpHBIE OCOOCHHOCTH WHAYCTPUAIBHBIX (OPMATOB IKCIIOpPTa
JlaTaceToB coco, yolo u pascal voc;

- TMPUHIUIBI  BEPCHOHUPOBAHUS KPYIMHBIX MAaCCHBOB JIaHHBIX C
rucnoap3oBanueM data version control;

- CTPyKTypy TacropTa JaTaceTa M OINHWCAHWE OTPAHWYCHUN €ro
MCTIOJIb30BaHUS;

- TpeOoBaHUSI  TOCYJAapCTBEHHBIX  CTAHIAPTOB K  OGOPMIICHHUIO
MOSICHUTENIBHBIX 3aITMCOK U TEXHUYECKOU TOKyMEHTAIUH.



Ymern:

- TMPOEKTHUPOBATh CXEMYy Pa3METKH JAHHBIX U HEPapXHI0 KJIAcCOB MpHU
MOMOIIM METOJNOB JekoMno3uimun ML-3a7a4 mpu  yCJIOBHM COOTBETCTBUS
BBIOPAHHOMW CXEMBI 1IEJICBOM TPAHCIIOPTHOMN 3a/1a4e;

- pa3pabaThIBaTh TEXHUYECKYIO HHCTPYKIIUIO JJI1 pa3METUYMKOB MTPU IIOMOIIIH
OTEUECTBEHHOI0 O(PHUCHOr0 Tmakera p7-ohuc MpU YCIOBUH 00s3aTEIHLHOTO
BKJIFOUEHMSI BU3YATIbHBIX WILTIOCTPALIUNA U pa300pa rpaHUYHBIX CIIy4aes;

- BBINOJIHATH NPEIBAPUTEIBHYI0 O00paOOTKY U CHUHXPOHHU3ALUIO CHIPHIX
MYJIbTUMOJIATIBHBIX JAHHBIX TMPHU Tmomolu OubmmuoTek python u opencv mpu
YCIIOBUU COXPaHEHUS IOJHOW BOCIIPOU3BOAMMOCTH BCEX TpaHCHOpMaIIHii;

- BBITMIOJHATH aHHOTAILIMIO M300pa)KEHUI U BUACOIMOCIEI0BATEILHOCTEH PU
MIOMOIIM UHCTPYMEHTOB cvat i label studio mpu ycioBuu cTpororo ciieoBaHus
pa3paboTaHHOMY raiiiyiaiiHy U COOIIOACHUS STUYECKUX HOPM;

- MIPOBOJUTDH MPOLEAYPY KOHTPOJISI KaueCTBa Pa3METKU C Pacu€TOM METPHUK
COTJIACOBAaHHOCTH INpH nomoiy python-ckpunToB u GUOIUOTEK CTATUCTUYECKOTO
aHaJM3a MpH YCIOBUU 0053aTEILHOTO BBISIBICHUS! CHCTEMHBIX CMEIICHMUIA;

- BBIMOJHATH OATaHCUPOBKY KJIACCOB M (UIBTPAIIMI0 HEKAueCTBEHHBIX
aHHOTAIlM{ TPH TOMOIIM METOJOB CTAaTHCTUYECKOTO aHaiIM3a MpPH YCIOBHUH
COXPAHEHUS PENPE3EHTATUBHOCTU BHIOOPKH MO KIFOYEBBIM ITPU3HAKAM;

- OKCIOPTUPOBAaTh TOTOBBIM JaTaceT B CTaHJApTHble QopMmaTel U
BEPCUOHUPOBATh €ro npu mnomouw git u dvec mpu ycioBuu oOecredyeHus
COBMECTUMOCTH C COBPEMEHHBIMU (hpEHMBOPKAMHU TITyOOKOTO O0y4EHHS,;

- opMHUPOBATH MACTIOPT AATACETA U UTOTOBYIO MOSICHUTEIHHYIO 3aMUCKY MPU
MOMOIIM OTEYEeCTBEHHOTO O(GHUCHOTO TMaKeTa MPU YCIOBHH IOJHOTO OMUCAHUS
APXUTEKTYPHI MANIUIAIHA U ITUYECKUX ACTIEKTOB.

Baaners:

- HaBBIKAMHM pabOThl B CHEHUAIU3HPOBAHHBIX CpeJax AaHHOTHPOBAHUS
JaHHBIX U HUHCTPYMEHTAMH BEpCUOHUPOBAHMSI JaTACETOB;

- METOJlaMH HAlMCaHWs CKPUNTOB JJisi aBTOMAaTUYECKOW BajHJaluu
reOMEeTPHUH aHHOTALMK U pacyeTa METPUK KaueCTBa;

- TpUeMaMi CHHXPOHH3AI[MN BUJCOMOTOKOB C JIOTaMH OOPTOBBIX CHUCTEM
TPaHCIIOPTa AJI1 KOMIUIEKCHON Pa3METKH;

- CIOCOOHOCTBIO O(OPMIIATh TEXHUYECKYIO JOKYMEHTALMIO M MacropTa
naraceToB B cooTBeTcTBUH ¢ TpeboBanusmu ['OCT.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).



OO6mass TPyIOEMKOCTh JAUCHUILIMHBI (Moayssi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp No5

KonrakTHas paboTa Ipu NpoBeleHNN yUeOHBIX 3aHATHI (BCEro): 64 64
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaronmmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHON TIpOrpaMMbl  HAa HWHBIX  YCIOBHSAX, TP IPOBEICHUU
MPOMEXYTOYHOM arTecTanuu coctanisieT 80 akageMrUIecKkux yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM PabOThl 00YYaIOIIUXCSl C TEAArorMuecKuMU paOOTHUKAMU U (WJIHN)
JUIIAMH, TIPUBIIEKaEMbIMH K peau3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 BBeI[eHI/IC B MHXXCHCPUIO JaHHBIX IJIS MAIMHHOT'O O6y‘lCHH${

PaccmarpuBaembie BOIPOCHL:

- )KU3HEHHBIH [TUKJI JAHHBIX B TPOEKTaX MAIIMHHOTO 00ydYeHUs OT cO0pa A0 SKCIITyaTalluy MOJIEIIH;
- TUIOJIOTHSA 337a4 MAITHHHOTO 00yYeHHs U UX crerupuIeckne TpeOoBaHNs K CTPYKType TaHHBIX.

2 |DTHYECKHE W HOPMATHBHBIC OTPAaHUYCHUS MPHU paboTe C TPAHCIIOPTHHIMU TAHHBIMH

PaCCManHBaGMLIC BOIPOCHI:
- IPUHIUIIBI KOH(l)I/I,HCHIII/IaHI)HOCTI/I 1 METOIbI 00€3THYNBaAHUS NEPCOHATBHBIX JaHHBIX;
- IPpEAOTBpAICHUEC CUCTEMHBIX CMGIIIGHI/Iﬁ 1 obecreueHne PENpe3CHTaTUBHOCTH BBIGOpOK.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Turnosnorus aHHOTaLMM B 3a1a4aX KOMIIBIOTEPHOT'O 3pEHUS
PaccmarpuBaembie BOIIPOCHL:

- FeOMETpUYECKHe IPUMUTHBEI pa3MeTKH, BKIItodast bounding box, polygon u polyline;

- CeMaHTHYeCKas ¥ HHCTAHC CEIMEHTAaIMs H300pakeHUH 1 BUJEOIIOCIEA0BATEIbHOCTEH.

Cxembl Pa3METKN HECTPYKTYPUPOBAHHBIX TaHHBIX U BPEMEHHBIX Ps10B
PaccmaTpuBaemble BOTIPOCHI:

- KIIaccu(UKaIys JOKYMEHTOB U BBIJICIICHNE NMEHOBAHHBIX CYIIHOCTEH B TEKCTaX;

- aHHOTHPOBAHHUE COOBITHI ¥ aHOMANHII B JIOTaxX TEIEMETPHU U BPEMEHHBIX PAOaX.

[IpoexkTrpoBaHre TAKCOHOMMH U UEPAPXUU KIIACCOB OOBEKTOB
PaccmarpuBaembie BOIIPOCHL:

- IPUHIMNBI IEKOMIIO3UIIMH MTPEMETHOH 00JIaCTH Ha JIOTHYECKUE KIIACCHI;

- IIpaBUJIa BJIO)KEHHOCTH, B3aMMHOT'O UCKITIOUYEHHS ¥ aTpUOyTHU3alMU 0OBEKTOB.

MGTOI[OJ'IOFI/IH COCTaBJICHHA TCXHHUYCCKOI'O raﬁzmaﬁHa 1A pasMCTUYUKOB
PaccmaTprBaemble BOTIPOCHI:

- CTPYKTypa HHCTPYKIMH U TPEOOBAHMS K BU3yaJbHBIM HILTIOCTPALIUSIM;

- pa300op rpaHUYHBIX CIIydacB M KPUTCPUH MPUEMKH aHHOTANHH.

®opmaThl ¥ IEPBUYHAS BaJIUALKS ChIPIX MYJIbTUMOJAIbHBIX JAHHBIX
PaccmaTrpuBaeMble BOIIPOCHI:

- CTaHAapThI MPCACTABIICHUA H306p8,)K€HHﬁ, BUACO, ayAUO0 U TCICMETPUU; - METOAbI aBTOMAaTHYECCKOM
MPOBEPKH 1IEJIOCTHOCTH U METaJaHHBIX (aitiIoB.

I/IH)KeHCpHBIe MCTOJAbI OYUCTKH U CUHXPOHHU3AIUU JAHHBIX
PaccmarpuBaeMbIe BOIIPOCHL:

- 00paboTKa MPOMyCKOB, TyOJINKATOB U BEIOPOCOB B CHIPHIX HAOOPax;

- CHHXPOHH3aL¥s BHICOMOTOKOB C JIOTaMH OOPTOBBIX CHCTEM 110 BPEMEHHBIM METKaM.

ApXUTEKTypa U pa3BEpPTbIBAHUE CEPBEPOB Pa3METKU

PaccmarpuBaembie BOIIPOCHL:

- KOMITOHEHTHI U CHcTeMHbIe TpeboBanus self-hosted uacTpymMenToB cvat u label studio;
- MHTETpalvs HHCTPYMEHTOB aHHOTAIIMU C KOPIIOPATUBHOM HHMPACTPYKTYPOH.

10

apFOHOMI/IKa nponecca anHoTalluu 1 06pa60TI<a INOTrpaHUYHBIX CJIy4YacB
PaCCManI/IBaeMBIe BOIPOCHI:

- OpraHu3anus pa60qero MNPOCTPAHCTBA pa3METYMKa U CLICHAPHU HUCIIOJb30BAHUS TOPSAINX KIIABUILI;
- CTpaTerun (I)I/IKcaLII/II/I 1 3CKaJIaliuM CIIOPHBIX U HEOAHO3HAYHbBIX 00BEKTOB.

11

MeTpI/IKI/I OLICHKHN Ka4Y€CTBa Pa3METKH U COTIAaCOBAHHOCTH aHHOTATOPOB
PaccmarpuBaembie BOIPOCHL:

- pacuerT intersection over union U METPHUK MEKIKCIIEPTHON COTJIACOBAHHOCTH;

- CTaTUCTUKA KOYHA U aHAJIU3 MATPHIIBI OMUOOK JJIsl MHOTOKIIACCOBOM pa3METKH.

12

CraTUCTHYECKUH aHAIN3 JaTac€Ta U BBIABJICHUEC CUCTCMHBIX CMCH_ICHI/Iﬁ
PaCCManI/IBaeMHe BOIPOCHI:

- METOAbI BU3yaJIn3allun paclpeAaCJICHU KIIaCCOB U anPI6yTOB;

- I/IZIGHTI/I(i)I/IKaIII/IH reorpa(bnqecm/lx, BPEMCHHBIX 1 IOTOAHBIX CMCIIICHI/Iﬁ B BLI60pK€.

13

Crpaterun 6amaHCUPOBKU KJIACCOB U CTpaTU(UKAIIMK BHIOOPOK
PaccmarpuBaembie BOIPOCHL:

- METOABI IEPEAUCKPETUIAIUN, HEAOAUCKPETU3AINN U TCHEPATNU CUHTECTUYCCKUX TaHHBIX,
- CTpaTUHUITMPOBAHHOE pa30MEeHNE AaTaceTa Ha 00YJaroNIylo U BATHIAIIMOHHYIO BEIOOPKH.

14

Wnnyctpuanshelie popMaThl SKCIIOpPTa JaTaceTOB

PaccmaTprBaemble BOIIPOCHI:

- CTPYKTYpHbIE 0COOEHHOCTH (OpPMaTOB coco, yolo u pascal voc;

- TpeOOBaHU K BAIUAAIMN T€OMETPUU M CCHIJIOYHON 1I€JIOCTHOCTH IIPH KCTIOPTE.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

15

BepcuonunpoBanue 1aHHBIX U yIipaBiieHHe apredaktamu ML-poekToB
PaccmarpuBaembie BOIIPOCHL:

- IPUHIUTIIBI paGOTLI data version control u oTCIEKHBaHUS I/ITepaHI/Iﬁ JaTacCToOB,

- UHTErpanus dvc ¢ cucremamu KOHTPOJIA Bepcnﬁ KoJa U yAaJICHHbIMU XpaHUJIUIIIAMU.

16

HaCHOpTI/ISaHI/IH JaTace€ToB U O(bOpMJ'IeHI/Ie TEXHUYECKOH JAOKYMCHTAaIlUU
PaccmaTpuBaemble BOTIPOCHI:

- CTPYKTypa MacropTa JaTaceTa u ONHUCAaHNE OTPAaHNYEHHUH €T0 UCIOIb30BaHNU;

- TpeOOBaHMUs TOCYAAPCTBECHHBIX CTAHAAPTOB K 0()OPMIICHUIO MTOSICHUTENIBHBIX 3aIHCOK.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

[IpakTrueckue 3aHATHS

n/o

Temaruka MPakTUUYECKUX 3aHITHI/KPATKOE COJIEpIKaHUE

AHnanu3 TpancrioptHoi ML-3aauu 1 BEIOOp THIIA pa3METKH

CryneHT n3ydaeT Ou3Hec-TpeOOBaHUs K BRIOPAHHOM TPAHCIIOPTHOM 3a/1a4e MAIIMHHOTO O0YYCHHUS
aHATM3UPYyeT NPE0CTaBICHHBIN HA0OP CHIPBIX JaHHBIX. Ha OCHOBE aHasM3a MPUHUMAETCSI 000CHOBAaHHOE
pelieHre 0 BEIOOPE ONTHMATBHOTO FEOMETPHUIECKOTO THUITA aHHOTAIUH JIJIsI IEJIEBBIX 00BbEKTOB. Pe3ynbrat
BbIOOpa (PUKCUPYETCS B TEXHUUCCKOM JHEBHUKE MPOEKTa C MPUBEICHUEM apTyMCHTOB.

HCpBI/I‘-IHafl BaJIMJalvda U aHAJIN3 ChIPBIX JaHHBIX

CryzneHT moydaeT HaOOp CHIPHIX (haiiioB M MHUIIET CKPHUNT JUIA aBTOMATHYECKOH POBEPKH UX
IIETIOCTHOCTH 1 aHAJIN3a METaAaHHbIX. B mporiecce paboTHI BBISBIAIOTCS TIOBPEXKICHHBIC HITN
IyOnmupyromuecs 3alucH, Tociie Yero GOpPMUPYETCs aHATUTHYECKHUI OTYET O Ka4eCTBE HCXOIHOTO
Mmarepuana.

HpO@KTI/IpOBaHI/Ie HUEpapXuHu KJIaCCOB U TAKCOHOMHUU 00BEKTOB

CryneHT pa3pabaTeIBaeT IETaIbHYIO CXeMY KJIacCOB JUIS CBOEH 3aauH, ONpeiesias aTpuOyThl M paBuiIa
B3aUMHOTO HCKJIFOUeHHUs! 00beKTOB. Pa3paboTaHHas TakcoOHOMUsI 0popMIISIeTCsl B BU/IE HATIISIITHOM
JMarpaMMBbI U CBOJHOM TaOJHIIBI ¢ IpUMepaMH IS Ka)IOTO BBIICIIEHHOTO KiIacca.

Pazpabortka raiignaitna pa3meTdynka

CTyIeHT co31aeT CTPYKTYPY TEXHHUECKONW HHCTPYKIIUH B OT€YECTBEHHOM O()HMCHOM ITaKeTe ¥ MHUIIET
BBC€ACHUE C OIIMCAHUEM pemaeMoﬁ TpaHCHOpTHOﬁ 3aa4yu. (DOpMI/IpyeTCﬂ pazaei ¢ 5TaJIOHHbBIMHA
MpUMEpaMH aHHOTAIIMH, COAep KAl BU3yaIbHbIE WIUTIOCTPAIMH U MTOAPOOHbIE TTOSICHEHUS K TPAHUYHBIM
CIIy4asM.

Ounctka u CHUHXPOHU3AIUA MYJIIbTUMOJAJIBHBIX JaHHBIX

CryneHT pa3pabaTsIBaeT NPOrpaMMHBIE CKPHUIITHI [T IPUBEACHUS TaHHBIX K eINHOMY (opMaTy U
yianeHus 1yOInKaToB. BeIMoaHsSeTCS CHHXpOHN3AIHS BUICOIIOTOKOB C JIOTAMH OOPTOBBIX CHCTEM
TPAHCHOPTA IO BPEMEHHBIM METKaM JUIsl MOCIETYIOMEN KOMIUIEKCHON pa3METKH.

Pa3BepThIBaHME M HACTPOMKA MHCTPYMEHTA Pa3METKHU

CTyZleHT YCTaHaBJIIMBACT U HACTPAUBACT CCPBEP PA3METKU B KOpHOpaTPIBHOfI OHCpaHHOHHOﬁ CHCTEMCE,
CO3/1aeT HOBBII MPOEKT M UMIOPTHPYET ITOATOTOBICHHBIE JaHHBIE. B nHTepdeiice nHCTpyMeHTa
HaCTpanuBa€TCA CXEMa KJIaCCOB B ITOJTHOM COOTBETCTBUM C PAHEC pa3pa60TaHH0171 TaKCOHOMUEH.

BrimosnHenue pa3meTky (IUJIOTHAs BBIOOPKA)

CTyIeHT BBIOJIHACT aHHOTAIIHMIO MIIOTHOM BEIOOPKH 0OBEKTOB CTPOTO 10 pa3paboTaHHOMY TaianaiiHy u
(puKcHpyeT Bce CIIOpHbIE CiTydan. AHAIM3UPYETCS 3PrOHOMHUKA ITPOIIECCca Pa3METKU U (POPMYIIUPYIOTCS
KOHKPETHBIE MPEJTI0KEHUS 110 YTOUHEHUIO TEXHUUECKON HHCTPYKIUH.

YTouHeHue raiijiaiiHa U BHIMOJHEHNE Pa3METKH (OCHOBHOM 00BeM)
CTyZlGHT ILOpa6aTI>IBa€T HMHCTPYKIHIO Ha OCHOBE OIIbITa MMMJIOTHOM pa3METKH, ﬂO6aBJ’I${H pasaciac p3360p0M




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

CIIOXHBIX cirydaeB. [lociie yTBepkaeHus GHUHAIBHOI BepCHH TaliyiaifHa BEITIONHICTCS pa3MeTKa
OCHOBHOTO 00bEMa JTAaHHBIX € 00s13aTEIbHON (PUKcalel BceX OTKIOHEHHH.

Pa3MeTKa CIIOKHBIX B IIOIrpaHUYHBIX CIIy4acB

CTyZeHT LielieHapaBJICHHO pa3MedaeT BBIOOPKY CIIOKHBIX 00BEKTOB, BKIIOYasi YACTHYHO MEPEKPHITHIC U
HeCTaHJapTHBIE paKypchl. [IpuHATHIE pelieHns JOKYMEHTHPYIOTCS B OTASILHOM pasJielie HHCTPYKIUU |
(hopmupyeTcst HabOp STATIOHHBIX IPHMEPOB.

10

PazpaboTka ckpunTOB aBTOMAaTHYE€CKOM BaJIMIallud aHHOTALIUN

CTyIeHT MUIIEeT MPOrpaMMHBIE CKPHIITHI IJISl IIPOBEPKU T€OMETPUIECKON KOPPEKTHOCTH aHHOTALIUH 1
BaJIMJAINY CTPYKTYPHI JaHHBIX. Pa3paboTaHHBIE CKPUNTHI TECTHPYIOTCS Ha MIIOTHOW BHIOOPKE IS
BBISIBJICHUA HYJICBBIX rmoma,uel‘/i, nepecequI/Iﬁ 1 BBIXOJIa KOOpAWHAT 3a I'PaHUIIbI 1/1306pa>1<er1171.

11

Pacuer MCTPHUK Ka4u€CTBa pa3METKHU U aHAJIM3 COTJIaCOBAHHOCTH

CTy)leHT MPUMCHSACT pa3pa60TaHHI>Ie CKPpHIITHL JJId pacye€Ta METPUK Me)K3KCHepTHOﬁ COIJIaCOBaHHOCTHU U
AHAJIU3UPYET PACIPCACIICHUC OIIMOOK I10 KIaccaM. BBISABISIOTCS CHCTEMHBIE HpOGJ’IeMLI Pa3METKu U
(I)OpMI/IpyeTCH AHAIIMTUYCCKUI OTYCT O Ka4eCTBE C BU3yaJIM3alluIMU pacnpez[eneHI/H‘/'I.

12

banancupoBka Ki1accoB U (PUIBTPAIMsT HEKAYCCTBCHHBIX aHHOTAIINN

CTyzIeHT aHaIH3UPYET paclpe/ieNicHUe KIIacCOB B Pa3MEUCHHOM JaTaceTe U MPUMEHSCT METOMBI
cTpaTH(UIUPOBAHHOI BBIOOPKH JUIs yCTpaHEeHHs nucOananca. BrimonHseTcs GUibTpanys aHHOTaLUH ¢
HHU3KHM KauecTBOM U hopmupyertcst pruHanbHas cOaaHCUpOBaHHas BEIOOPKA.

13

DKCHOPT JlaTaceTa B MHAYCTpHalbHbIE (popMaThl

CTyZIeHT SKCIIOPTHPYET TOTOBBIH JaTaceT B CTaHAaPTHBIH (POpMAT U IPOBEPSIET KOPPEKTHOCTh CTPYKTYPHBI
BBIXOAHBIX (aiinoB. [IpoBoanTcs (prHANBHAS BaIUAAIMS COOTBETCTBHS AKCIIOPTUPOBAHHBIX aHHOTALIUI
TpeOOBaHUAM LIEIEBEIX (PEHMBOPKOB IITyOOKOTO 00yUCHHS.

14

BepcuonnpoBaHue JaHHBIX U KOJa

CTyIeHT HHULIHAIU3UPYET PEMO3UTOPUHA CHCTEMBI KOHTPOJIS BEPCHUI M HACTPAUBAET HHCTPYMEHTBI
BEPCHOHUPOBAHUS JaHHBIX JJIS1 OTCICKUBAHUA HUTepauii fatacera. Co3maeTcsi KOMMHT ¢ (PHHAIBHOMN
BepcHel ITaHHBIX, KOH(GHUTYpalMOHHBIMU (aiinamu 1 GopMHUpyeTCst OIMCaHKHe CTPYKTYPBI IIPOEKTA.

15

q)OpMI/IPOBaHI/IC nacropTra aaracera

CTyIeHT 3aloJHseT IaclopT JaTaceTa ¢ ONMCAHUEM COCTaBa JAHHBIX, OTPAHUYEHUH HCIIOIb30BAHUS U
STHYECKHX aCIIEKTOB B OTEYECTBEHHOM O(HCHOM nakere. OMUCHIBAeTCSA apXUTEKTypa NMaiIuiaiiHa
MOATOTOBKU M IPUBOASATCS CTATUCTUUECKHUE XapaKTEPUCTHKH UTOTOBOH BBIOOPKH.

16

Odopmnenue puHaTBEHON TOKYMEHTAIIMH K KYPCOBOMY MPOEKTY

CryneHT opOopMIISIET UTOTOBYIO MOSICHUTEIBHYIO 3aIICKY 10 TOCYIapCTBEHHOMY CTaHIApTy C
HCIIOJIE30BAHUEM OTEYECTBEHHOTO O(UCHOTO MMaKeTa. [ OTOBHUTCS Mpe3eHTAIUs U akeT apTe(hakToB IJIs
WTOTOBOM 3allIMTHI KypCOBOT'O IIPOEKTA.

4.3. CamocrosiTenbHas padoTa 00y4darOIIMXCs.

/o

Bun camocrositensHo# paboTh

N3yueHnne pekOMEHJOBaHHOM JINTEPaTypHI.

BrimosnHeHnue KypcoBoii paboThl.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTalu.

AW N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT




[IpoekTupoBaHre TaKCOHOMHHM M pa3pabOTKa raijiaiiHa ajisi JETEeKIHUH
JOPOKHBIX 3HAKOB C 3KcropToM B hopmat YOLO.

[lonroroBKka ¥  BEpPCHOHUPOBAHME JaTaceTa s  CEMaHTUYECKOU
CerMEHTaIUH 1e(DeKTOB JOPOKHOTO MOKPBITHS.

CuUHXpOHM3AIUsl BHJICONIOTOKOB M TEJIEMETPUU OOPTOBBIX CHCTEM MJis
Pa3METKU COOBITHI SKCTPEHHOTO TOPMOKEHUS.

Co3laHve TEeXHUYECKONM HWHCTPYKIIMM W aHHOTHPOBAHHUE BBIOOPKHU MJis
pacno3HaBaHus TOCYIaPCTBEHHBIX PETUCTPALIMOHHBIX 3HAKOB.

PassepreiBanue self-hosted cepsepa CVAT wu HacTpoiika mnairuiaiina
pa3MeTKHU I TPEKUHTa TPAHCIIOPTHBIX CPECTB.

[TonroroBka cOamaHCUPOBAHHOTO JaTacera i Instance-cerMeHTaluu
HOBPEXKACHUN TPAHCIIOPTHBIX CPEJCTB.

[TpoexkTupoBaHue HepapxXuu KJIAaCCOB M pa3MeTKa JAHHBIX ISl CUCTEMbI
MOHHUTOPUHIA COCTOSIHUS BOAUTEIIS.

Ouncrka, BanuJanus 1 aHHOTUPOBAHUE TEJIEMETPUN CEIIbCKOXO03SIIICTBEHHON
TEeXHHUKH 7151 337]a4 aBTOHOMHOTO BOXICHHUS.

Pa3paboTka CKpUNTOB aBTOMATHYECKOM BaTUAAIIMYA T€OMETPUN aHHOTAIUH U
KOHTPOJISI KaueCTBa Pa3METKH MEIIEX0/0B.

dopmupoBaHWE M MAcCMOpPTU3aLMA JaTacera Juisl 3aJayd  Iojcyera
[acCaKUpPOB B CaJOHE OOLIECTBEHHOI'O TPAHCIIOPTA.

[TonroroBka MyJnbTUMOAAQIBHOTO JaTraceTa Mg KOHTPOJs TabapuTOB
NpUOIMKEHUS Ha JKEIEe3HOJOPOKHOM TPAHCIIOPTE.

Crpatudukaius 1 OaJlaHCUPOBKA KJIACCOB MPU CO3JAHMM JaTaceTra Jyisd
JAETEKIINN MUKPOMOOMIBHBIX TPAHCTIOPTHBIX CPEJICTB.

AHHOTHpPOBaHHE BPEMEHHBIX PAIOB TEIEMETPUHU U BBIABICHUE aHOMAJIHH B
jorax GOPTOBBIX CHCTEM TPY30BOTO TPAHCIIOPTA.

IIpoekTupoBanue BOCIIPOU3BOAUMOTO nanmnianHa oT CBIPBIX
MYJIbTUMOJIATBHBIX JAHHBIX 10 BEPCHOHUPOBaHHOTO Aataceta B popmare COCO.

Kowmmnekcnas nmonroroBka, pazmerka u odopmienune no 'OCT macmopra
JaTacera JJis CUCTEMBI PacliO3HABAHUS JOPOKHOU Pa3METKH.

5. IlepeueHp wu3HaHUN, KOTOpPbIE PEKOMEHIYETCS WCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

13.; bubnuorpaduueckoe onucanue Mecro nocryna

1 Maxkkunnu, Y. Python u ananu3 ganssix / V. JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAS
MaKKUHHY ; IEPEBOJ C AHTTIMHCKOIO A. A. cucrema. — URL:
CIIMHKHHA. — 2-0€ U311, UCTIP. U 1011 — MocKBa : https://e.lanbook.com/book/131721
JIMK TIpecc, 2020. — 540 c. — ISBN 978-5-97060- | (#ara obpauenus: 22.06.2026)
590-5. — TeKcT : AIeKTpOHHBIN




WNmxenepus nanueix B Python : pykoBozacTBo / mep. ¢

anri. A. FO. I'mapko. — Mockasa : JIMK Ilpecc, 2025.

— 528 ¢. — ISBN 978-5-93700-381-2. — TekcrT :

ANEKTPOHHBIN

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/514945
(marta oopammenus: 22.06.2026)

Konkuna, B. B. Beenenue B 6oiblne JaHHbIE U
aHanu3 nadopmanuu : yauedbnoe nocodue / B. B.
Konkuna, A. b. bopucenko, 1. JI. Kopo6osa. —
Tamb6oB : TT'TY, 2024. — 82 c. — ISBN 978-5-8265-
2749-8. — Tekcr : 2NeKTPOHHBII

Jlasb : 37eKTpOHHO-ONOIHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/472331
(mara obpamenus: 22.06.2026)

VYpxymos, [1. B. Cucremsl pacnio3HaBanust 00pa3os.
KommbrioTepHOe 3peHue: MPakTUKyM : yaeOHOe
nocobue / J1. B. Ypxxymos, A. B. KpeBenkuii. —
Momkap-Omna : IIT'TY, 2024. — 36 ¢. — ISBN 978-5-
8158-2386-0. — TekcT : 27eKTPOHHBIH

JlaHb : 2IeKTPOHHO-O0NOIHOTETHAS
cuctema. — URL:
https://e.lanbook.com/book/437471
(mara obpamenus: 22.06.2026)

Kanep, A. U3yuaem OpenCV 3. PazpaboTtka
IIPOrpaMM KOMIBIOTEPHOro 3peHus Ha C++ ¢
npuMmenenneM oubarorexku OpenCV / A. Kanep, T
bpanacku ; nepeBop ¢ anriuiickoro A. A. CliMHKUHA.
— Mockaa : JIMK Ilpecc, 2017. — 826 ¢. — ISBN
978-5-97060-471-7. — TeKcT : 3IEKTPOHHBIH

Jlanb : 3IeKTPOHHO-OMOTMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/108126
(mara ooparmienus: 22.06.2026)

Konmoroposa, C. C. OCHOBBI HCKyCCTBEHHOI'O

MHTEIJIEKTa : yueOHoe nmocobue ans ctyaeHtos / C. C.

Konmoroposa. — Cankr-IlerepOypr : CIIOIJITY,
2022. — 108 c. — ISBN 978-5-9239-1308-8. —

Tekcr : 27eKTpOHHBIN

JlaHb : 3EKTPOHHO-OMOINOTCYHAS
cuctema. — URL:
https://e.lanbook.com/book/257804
(mara ooparmienus: 22.06.2026)

MeTo/1bl HCKYCCTBEHHOTO UHTEJIEKTa B 00paboTKe
JaHHBIX U U300paxkeHui : MoHorpadus / A. FO.
Hémun, A. K. CrosiHos, B. b. Hemuposckuii, B. A.
Hopogeen. — Tomck : TITY, 2016. — 130 ¢. —
Tekcr : 27eKTpOHHBIN

Jlanb : 3eKTPOHHO-OMOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/106257
(marta obpamenus: 22.06.2026)

6. IlepeueHp COBpPEMEHHBIX

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

npo¢eCcCUOHATIBHBIX

0a3 [Ja”HHBIX "

MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIb30BaThCS IPHU

DnexkTpoHHO-0MOIMOTeuHas cucteMa «Jlaub» — URL: https://e.lanbook.com/.

OdunmanbHas  gokymeHTtanuss  Oumbmmorekm  Pandas - URL:
https://pandas.pydata.org/docs/.

Odummansuas  gokyMeHrtamusi  O6ubmuoreku  OpenCV  —  URL:
https://docs.opencv.org/.

OdunmanbHas JOKYMEHTALIUS WHCTPYMEHTA CVAT — URL:
https://docs.cvat.ail/.

OdunmanbHas gokyMmeHTtanusi uHcTpymenta Label Studio — URL:

https://labelstud.io/guide/get_started.




Odummansuas goxkymentamuss DVC (Data Version Control) — URL:
https://dvc.org/doc.

['OCT 7.32-2017. OTtuet 0 Hay4yHO-UCCIEN0BATENbCKON padoTe. CTpyKTypa
u npaswita opopmnenns — URL: https://docs.cntd.ru/document/1200147998.

7. IlepeuyeHb JHUIIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MPOrpaMMHOT0 OOECIICYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHMS TUCITUTIIIUHBI (MOTYJIs).

Omneparonnsie cucteMbl — Astra Linux / ALT Linux / PEJ] OC.

Oducneie maketsl — P7-Oduc / MoiOduc (111 MOArOTOBKA OTYETOB U
npe3entanuit mo 'OCT).

Cpena paspabotku — Anaconda Distribution, Jupyter Notebook / JupyterLab,
VS Code Community Edition (oddnaiin-Bepcun).

Texnonornueckuii crek MU u Data Science — Python 3.10+, Pandas, NumPy,
OpenCV, Matplotlib, Seaborn.

Pasmetka ganneix — CVAT / Label Studio (pa3BepTbiBaHHE B JOKaJIbHOM
KoHTYype yepe3 Docker).

Bepcuonupopanue nanubix u kojaa — Git, DVC (Data Version Control).

PaGota ¢ Tenemerpueit — crangaptaeie nmapcepsl CSV/ISON, Oubnuoreku
JUTSI CAHXPOHM3AIIUU BPEMEHHBIX PSIOB.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo JUCIUILUIHHE (MOIYJIIO).

VYyebHble aynuTOpUM JUIsl TPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIICHHbBIE
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYyA0BaHUS.

Jnsg npakTUYeCKuX 3aHATHM — HAIMYUE TEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3ayer B 5 cemecTpe.
KypcoBas pabota B 5 cemectpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE NTPU NPOBEIECHUN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktoM PYT (MUUT).
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