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[Iporpamma coctaBieHa B cootBercTBUM C TpeboBanmsimu OI'OC BO no HampaBieHHIO
noArotoBku 35.03.06 «ArpouHKEHEPHS»
Pa3zpaboTuuk: kaHa. TexH. HayK, AoueHT [llabanoB Bukrop Anekcanaposuy

[Iporpamma omoOpeHa Ha 3acenaHud Kadeapbl SHEPreTUYECKHX CPEACTB M TEXHUYECKOTO
cepBuca 25 suBaps 2024 roaa, npotokoi Ne 6.

3aB. kadenpoii: KaHI. TEXH. HayK, Jo1eHT bupiokos A.JL.

PabGouast mporpamMma IMCHMIUIMHBI COTJacOBaHA Ha 3aceJaHWH METOJMYECKOH KOMHCCHHU
uHxeHepHoro ¢akynereta 15 deBpans 2024 rona, mporokon Ne 6.

[Ipencenarens METOAMYECKOM KOMUCCUU: KaH[. TEXH. HayK, T0LeHT bepaennukos E.A.



1 Hean u 3a0aun y4eOHOM TN CHUININHBI

Heas - ¢opmupoBaHue KOMOETEHIMH 3()(PEKTUBHOTO TNPUMEHEHUS CHCTEM
TEXHUYECKOTO 3PEHUS IJIsl PEIICHHsI arpOTEXHUYESCKHX 3a/1a4.

3agaum JUCHMIJIMHBIL

®  U3YYCHHE TCOPETUUCCKUX OCHOB (POPMHUPOBAHUS U 00PaOOTKH N300PaKECHHIA:

® [PAKTHYECKOE OCBOCHUE METOJIOB TEXHHUYECKOTO 3PCHUS,

® U3yYeHHE W TIOJIyYCHHE HABBIKOB pPEAIM3AlMOHHBIC CHUCTEM TEXHHYECKOTO 3pPEHHsS B
arpouHXCHEPHUH,

® [IOJyYeHHE HABBHIKOB 0OOpaOOTKM W TMOATOTOBKA MAHHBIX MJIS CHUCTEM TEXHHUYECKOTO
3peHwsl.

2 MecTo aucnuniauebl B cTtpykrype QOII

HucuunnnHa «TexHu4eckoe 3peHHe B arpouMHX)eHepuu» BXOAUT B moayis b1.0.07
«MCKyCCTBEHHBIM HMHTEIUIEKT» W OTHOCUTCS K oOs3arenbHOM udactu brioka 1. JlucuumiauHb
(Momynu) OCHOBHOW oOpa3oBaTeabHON Mporpammbl Bbiciiero oopazoanusi (OOII BO) mo
HanpasieHuio noArotoBku 35.03.06 «ArpoumkeHepusi». MHAEKC Mo ydeOHOMY IUIaHy -
b51.0.07.04.

Hucuunnuna «TexHudyeckoe 3peHHe B arpOMH)KEHEPUU» H3ydaeTcs B S ceMmecTpe Ha
OCHOBE 3HAHMH, IOJYYCHHBIX [PU W3YYEHUU TUCLHUIUIMH «BBeieHNe B TEOPUIO UCKYCCTBEHHOTO
UHTEUIeKTa», «MaremaTuka», «TexHomoruu c6opa ¥ MOATOTOBKH JAHHBIX B arpOUHKECHEPHMY,
«MammmHHoe 00y4yeHHe B arpouH)XeHepun». Pe3ynbTaTsl U3ydeHHs AUCUUILTUHBI BOCTPEOOBaHbI
B XOJI€ M3y4YEHUs MOCIEAYIOMIMX AUCHUIUIMH MOAYds «/CKyCCTBEHHBIM MHTEIEKT», B XOJI€
y4eOHOW ¥ TPOM3BOJCTBEHHOW TMPAKTUKH, a TaKXe TMPU TOATOTOBKE BBIMYCKHOMN
KB (PHUKAIIMOHHON paboThl. DopMa MPOMEXYTOYHOM aTTECTALMU — IK3aMEH.

3 Kommnerenuum oOyuamwmerocsi, (popMupyembie B pe3yJbTaTe OCBOCHUS
AUCHMILTMHBI

JucuuruivHa HarpasiieHa Ha (JOPMHUPOBAHUE CISAYIOMINX KOMIIETEHIUH BBITYCKHUKA!

Kong u naumenoBanue Kon n HanmMeHoBaHue uHIMKaTOpa
KOMIIETEHINH JOCTHKEHUS] KOMITIETEHLIUU

I1K-14. Cniocoben UIIK-14.1. Boibupaet MeTOBI pelIeHus 3a1a4 ¢
UCIOJIb30BaTh CUCTEMBbI MCIOJIb30BAaHUEM CHCTEM MCKYCCTBEHHOT'O MHTEIIEKTa
HCKYCCTBEHHOTO HIIK-14.2. Pemaer 3a1auu ¢ UCMOJIb30BAHUEM CUCTEM
MHTEJJIEKTa B PEILICHUU HCKYCCTBEHHOT'O MHTEJJIEKTa
3a/1a4y aHaIN3a,
MIPOTrHO3UPOBAHUS,

IJIaHUPOBAHUS, CHHTC3a U
MIPUHATUSA PEIICHUI

I1K-19. Cnocoben NIIK-19.1. Pemaer npukianHble 3a1a4l U y4acTBYET B
UCIIOJIB30BATh OJIHY HIJIH pean3ainy MpoeKkToB B 00JIaCTH CKBO3HOM IIH(PPOBOIA
HECKOJIBKO CKBO3HBIX cyorexHonoruu «KoMIbloTepHOE 3peHHE)

U(PPOBBIX CYOTEXHOJIOTUI

UCKYCCTBEHHOT'O

MHTEIUICKTA




4 CTpyKTYypa ¥ co/iep:KaHue TUCUUIIIHMHBI
OO0t 00beEM TUCHUILINHBI COCTABIILET 5 3aUE€THBIX €UHUII.

4.1 CTpyKkTypa AMCUMILINHBI

Bcero yacos
Bun yaeOHoit Harpy3Ku (ounas dpopma)
2 ceMecTp

AyauTopHble 3aHATHUA (BCEro) 34
B mom uucne:

Jlexumm 17

JlabopatopHbIie pabOTHI 17

IIpakTuueckue 3aHsTUA -
CamocTosiTeibHasi padoTa (Bcero) 137
Bun npoMexxyTouHOM aTTecTanuu 3K3aMeEH
KonTposas 9
O061mas Tpya0EMKOCTD, YaChl 180
3a4€THBIC CTUHUIIBI 5

4.2 Cogepxanue pa3iejioB IUCHUINIHHBI

Pazoen 1. @opmuposanue uzoodpasrcenuil

BBenenue B TexHuyeckoe 3peHHE. 3aJaud  TeXHHYecKoro 3peHus. Kamepsl.
['eomerpuyeckue momenu kamep. ['eomerpudueckas kammOpoBka kamep. OU3nuecKrue OCHOBBI U
napaMmeTpsl cBeta. Mcrounuku, TeHn u 3areMmHeHus. L[BeroBwie monmenu. KamuOpoBka kamep.
OcgerieHue ist CHCTEM TEXHUYECKOTO 3PEHUS.

Pazoen 2. Ocnoswt 06padomku uzoodparxcenuii

[Tpuknaanple mporpaMMHble OMOIHOTEKH A7l 00paboTKM M300paxkeHuil. JlokanbHbIe
JNECKpUNTOpsl  m300paxkeHuid. [IpeoOpazoBanuss wu3o00pakeHuid. JIuHelHble  QUIBTPHIL
Omnpenenenue kpaeB. Tekcrypa. ['eomeTpust HeckonbKuX mpoekiuii. CTepeo3peHue.

Pazoen 3. Peanuzayuonnsle acnekmol MeXHUUECKO20 3PCHUA 8 AZPOUHIICEHEPUU

bubnroTeka TEXHUYECKOTO 3pEHUS C OTKPBITHIM UCXOMHBIM KomoM OpenCV. Ananoru u
anprepHatuBsl OpenCV. Kiactepuzanus nzobpaxenuii. [Touck nzoOpaxennii. Knaccuduxarms
n3o0pakeHnit mo coxepxkanuto. Cermentarnus. [loctpoenune monenedt (GoHa W BbIACICHHE
nepegHero IUIaHa. BeigeneHne W KiIacCU(UKANUS JIBIKYIIUXCS OOBEKTOB. AITOPUTMBI
cluexeHus: 3a o0ObekToM. [IpuMepbl TPUMEHEHHS TEXHUYECKOTO 3pEHUs: WCCIeI0BaHNe
ypoxkaiiHOCTH 1O (oTorpaduu; MmoAcueT >KMBOTHBIX; MOHHTOPHHI OOJacTed HaxOXACHHS U
«MaHephbl TOBEACHUS» >KUBOTHBIX; AHAIM3 IIOXOJIKH; CKaHUPOBAHWE C JIPOHA KYIbTYp U
COPHSIKOB; MOHUTOPHHT BPEAUTENCH (Ha 3eMJIe U B BO3IYX€E); MOHUTOPUHT OOJIC3HEH.

Pazoen 4. Obpadomka u no02o0moeKka OAHHBIX 01 CUCHEM MEXHUYECKO20 3PEHUS

NHcTpymMeHTBl a1 pa3METKM M ayrMEHTAalluu JaHHBIX. MeTOJbl OLEHKH TOYHOCTH
oOyuenusa. Tunsl U Gopmarsl HAOOPOB MAHHBIX, MOIMYNSPHBIE OTKPBITHIE WHCTPYMEHTHI AJIS
pa3merku, cepuc kaggle. IMoaxomsl k yBenmuueHHI0O HAOOpPOB HaHHBIX. VHCTPYMEHTHI
AHHOTHUPOBAHMS BHUACO U H300pa)KCHHM N MOATOTOBKM Habopa HaHHBIX s OOydeHHS.
MeTpuKH OLEHKH TOYHOCTH 00YUYEeHHUsI HEMPOHHBIX CETeHl.



4.3 Pa3nesnl JUCHUIIMHBI H BUJ 3aHATHI

r][\/ri Pasnmen nucuninHel Jlexmmn JI3 CPC Bcero
1. Pazgen 1. ®opmupoBanue n3o0paskeHUH 4 4 34 42
2. Paznen 2. OcHoBEI 00pabOTKH M300paXKEHUH 4 4 34 42
3. Pazgen 3. Peanu3anioHHbIie aclieKThl TEXHUYECKOT'O 3pEHUS 4 4 34 42
B arpOMH)KEHEPUH
4. Pazgen 4. O0paboTKa 1 MOATOTOBKA JAHHBIX JUISI CHCTEM 5 5 35 45
TEXHUYECKOTO 3PEHHS
Bcero 17 17 137 171

JI3 — naGopatopHble 3aHATHS
CPC - camocTtosTenbHas paboTa CTyAeHTa

S Marpuna ¢popMupoBaHusi KOMIETEHIMA MO IUCUMIJINHE

No Kommerenmmn Ob6mree
i Pa3znennl, TeMbl TUCIIUILUIHHBI IK-14 TK-19 KOHI/I‘{CCTBOV
KOMIICTCHIUH
1. | Pazgen 1. ®opmupoBanue + + 2
M300paKeHUI
2. | Paszmen 2. OcHOBBI 00paOOTKH + + 2
HU300paKeHHIA
3. | Pasgen 3. Peanu3anmoHHble aclIEKTHI
TEXHUYECKOI'O 3pCHUS B + + 2
arpoOUH)XCHEPUHU
4. | Paznmen 4. OOpaboTKa U MOATOTOBKA
JAHHBIX JIJIS1 CHCTEM TEXHUYECKOTO + + 2
3peHUst

6 O0pa3oBaTesibHbIE TEXHOJIOTHHI

OO0beM ayaWTOpHBIX 3aHATUH Bcero — 34 daca, B TOM 4YHCIe JEKIUU — 17 yacos,
nabopaTopHbie paboThl — 17 4acos.

VYienbHbI BeC 3aHATHNA, NPOBOJUMBIX B MHTEPAKTHBHOH ¢opme, — 100% oT obObema
ayJANTOPHBIX 3aHATHM.

Hcnons3yemsle
Bun HWHTEPaKTUBHbIE Komnuuectso
Cemectp HanmeHnoBaHue TeMbl
3aHATUSA o0pa3oBaTesbHbIC 4acoB
TEXHOJIOTHH
4 Jlexms | dopMupoBaHre N300paKCHHIA Jlexuus-Bu3yanm3ans 4
4 Jlexmst | OcHOBBI 00pabOTKH N300paKCHHIA Jlexuus-Bu3yanm3ans 4
4 Texus Peanm3annoHHbIe aCTIEKTHI TEXHUYECKOTO 3peHust | JIeKmsa-Bu3yamu3amms 4
B arpOMHKEHEPUH
4 Texus O06paboTKa 1 MOATOTOBKA JAHHBIX JJISI CHCTEM Jlexuus-Bu3yanm3arus 5
TEXHUYECKOTO 3PEHHS
4 3 Jlaboparopusbrit mpakTukyM «TexHudeckoe Jlaboparopnas paboTa 17
3peHHe B arpONH)KEHEPHUI
Hroro: 34




7 Y4eOHO-MeTOAMYECKOE O0ecleYeHue CAaMOCTOATEIbHOI PadoThl CTYIeHTOB.
OuneHouHble  cpeacTBa sl TeKYyIIero  KOHTPOJSA  yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTALMH M0 UTOraM OCBOEHHS THCIHUIIIMHbI

7.1 IlepeveHb OLICHOYHBIX CPEACTB

Kommerenmn

Nuaukaropel JOCTHXEHUS
KOMIIETEHIN I

OneHouHbIE CpeaCTBA

[1K-14. Cniocoben
HCIIOJIb30BaTh CUCTEMBI
MCKYCCTBEHHOI'O MHTEIJIEKTA
B PELICHUU 33a4 aHAJIN3a,
IIPOrHO3UPOBAHUS,
IUTAHUPOBAHMS, CUHTE3a U
IIPUHATUS PELICHUI

NIIK-14.1. Beibupaer
METO/IbI PEIICHHUS 33124 C
HCIIOIL30BAHUEM CHCTEM
HMCKYCCTBEHHOTO MHTEIIEKTA
HIIK-14.2. Pemaer 3aga4uu ¢
HCIIOIL30BAHUEM CHCTEM
HMCKYCCTBEHHOTO MHTEJJICKTA

1. 3amanus 1S BBHITTOJTHEHUS
1ab0paTOPHBIX padoT.

2. 3amanus mig
CaMOCTOSTEIIbHON PabOTHI.
3. Bonpocsl k 3auery.

I1K-19. Cnocoben
UCIIOJIb30BaTh OJHY MITH
HECKOJIBKO CKBO3HBIX
U(PPOBBIX CYOTEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJUICKTA

NIIK-19.1. Pemaer
MPUKJIAIHBIC 321249 U
y4acTBYET B peanu3aluu
MPOEKTOB B 00JacTu
CKBO3HOU IU(GPOBOIA
CyOTeXHOJIOTHH
«KoMIbIoTEpHOE 3pEHUE»

1. 3amaHus 01 BEIIOJIHEHUS
1a00paTOpHBIX PadoT.

2. 3aga"us i
CaMOCTOSITENTbHON PabOTHI.
3. Bonpocsl K 3a4ery.

7.2 O0pa3ubl 3a1aHuii 1J1sl CAMOCTOSTEIbHOI PadoThI

[To utoram caMoCTOSITENHPHOW PabOTHI CTYIEHT TOTOBUT OTYET, BKIIIOYAIOIIMN B ceOs
OTBCTHI Ha BOHpOCBI n pemeHHe BaHaHHﬁ, Hpe,Z[HO.HaI‘aBLHI/IXCH K BBIIIOJIHCHUKO B XOJE€
caMOCTOSTENbHON paboThl. OTUET cAAETCs MPETOIaBaTeNI0 B 3JIEKTPOHHOU (opMe.

CamocrosiTesqbHasi padora no teme «@opmMupoBaHue U300paKeHH I
N3yunTe u 3aKOHCIIEKTUPYUTE MaTepUabl 0 BOMIPOCAM pa3iena:
3aau TEXHUYECKOTO 3pEHHUSI.

Kamepsr.

['eomeTpuyeckure MOACIHN KaMmep.

I'eomeTrpuueckas kKaTuOpoBKa Kamep.

du3nyeckue OCHOBBI U TapaMETPhI CBETA.

Hcrounuku, TeHU U 3aTEMHEHHSL.

IIBeTOBBIC MOJICTIH.

KanubpoBka kamep.

OcgerieHue isi CHCTEM TEXHUYECKOTO 3PEHUS.

©CoN~wWNE

CamocTrosiTesqbHasi padora mo teme «OCHOBBI 00pa00OTKHM U300paKeHHH»
N3yunTe u 3aKOHCIIEKTUPYUTE MaTepUabl 0 BOMIPOCAM pa3iena:
[Tpuknagabie MporpaMMHbBIE OMOIUOTEKH JJIs1 00PaObOTKH H300paKEHUH.
JlokanbHBIE TECKPUTITOPBI H300PAKEHUH.

[IpeoOpazoBanmst H300paKEHUH.

JluneliHble GUIBTPEI.

OnpeneneHne Kpaes.

Tekctypa.

['eomeTpusi HECKOMBKUX MPOEKIIUMA.

Crepeospenue.

NGO~ wWNE



W3yuuth gokymenranuio Ouoamoreku Pillow. M3yunts moxymeHTanuioo OHOIHOTEKH

Matplotlib. M3yuuts nokymenraiuio oubnuoreku NumPy.

CamocrosTeIbHas paﬁoTa no teMe «Peaqu3amuoOHHBIE ACHEKTHI TEXHHYECKOIO

3peHus B arPpOHHKEHEPUH»

NGO~ wWNE

W3yuunTe 1 3aKOHCIIEKTUPYHTE MaTepHalibl IO BOIPOCAM pazjiena:

Amnanoru u anerepHaTuBbl OpenCV.

Knacrepuzanus nzo0paxeHHi.

[Touck n3obpaxxeHui.

Knaccudukanus nzo0paxxeHuii mo coaepx aHuio.

Cermedranus.

[Toctpoenue moseneit poHa U BbIIETICHUE TIEPEIHETO MJIaHA.

Brinenenne u kinaccudukaus IBIKYIIUXCS 00BEKTOB.

AJNTOPUTMBI CIICKEHUS 32 0OBEKTOM.

HammmmTe 3cce, packpbIB CYIIHOCTh MPUMEHEHHS TEXHUYECKOTO 3PEHUS ISl peIICHHUS

ArpOTCXHUYCCKHUX 3aJ1a4.

HCCJIEI0BAaHKUE YPOKAWHOCTH 110 oTorpaduu;

MOJICUET )KUBOTHBIX;

MOHHUTOPHHT 00JIACTeH HAXOXKICHUS U «MaHEPHI MTOBEJCHUS» KUBOTHBIX;

aHaJIU3 TOXOJIKH;

CKaHUPOBAHUE C IPOHA KYJIBTYp U COPHSIKOB;

MOHUTOPHHT BpeAUTEsIeH (Ha 3eMiIe U B BO3JyXe);

MOHHUTOPHHT OOJIE3HEH.

[lo 3amanmro mpemogaBaTeNss TOATOTOBBTE MPUMEpP TPUMEHEHHUS OUOIMOTEKH

TEXHHUYECKOTO 3PEHUS C OTKPBITBIM HCXOAHBIM KojgoM OpenCV nmna pemieHus 3anad
TEXHUYECKOTO 3pEHHUSI B arPOMHIKEHEPUH.

CamocrosiTesbHas padoTa no teme «O0padoTKa M MOATOTOBKA JAHHBIX JJI1 CHCTEM

TEXHUYECCKOT'0 3pCHUSD>

1.
2.
3.

ok~

WNHCcTpyMEHTSI [T pa3MeTKH U ayTMEHTAINH JTaHHBIX.

MeTo/1b1 OIIEHKH TOYHOCTH O0yUYEeHUSI.

Tunel u QopmaTsl HAOOPOB JAHHBIX, MOMYJISPHBIE OTKPHITBIE HMHCTPYMEHTBI IS
pasmeTtkH, cepBuc kaggle.

[Toaxomp! K yBeTUYEHUIO HAOOPOB TaHHBIX.

WHCTpyMEHTHl aHHOTUPOBAHUS BUACO M U300paKeHUM ISl MOATOTOBKM Habopa JaHHBIX
TUTSL OOyUICHHSI.

MeTpuku O1eHKH TOYHOCTH 00yUYeHUsT HEUPOHHBIX CETEH.

Oo0pa3ubl 3agaHuil 17151 J1A00PATOPHOT0 MPAKTUKYMA 10 JUCHUTIINHE

[lo utoram BbIMOJMHEHUS! JTa0OPATOPHBIX PAOOT CTYAEHT IEMOHCTPHUPYET PE3yJIbTaThl

paboThl M cHaeT B DIEKTPOHHOM BHJE oOTdeT. Hipke mnpuBeneHsl oOpas3lbl 3alaHUil Ha
nabopaTopHbBIN NMpakTHKyM. JIabopaTOpHBIM MPakTUKYyM paccuuTaH Ha 17 4acoB ayaMTOPHOM
pabotbl. Opranusyercs B popmaTe KOMaHIAHOU pabOTHI.

agrwNE

OO0pa3ipl TeM 1)1 pealn3aluy IPOeKTa:

HccnenoBanue yposxkaitHOCTH 110 GoTorpaduu.

IToncuet >XKUBOTHBIX.

MOHUTOPHHT 00JIaCTel HAXOXKICHUS U «MaHEPHI TIOBEJCHUS» KUBOTHBIX.
AHain3 MOX0JK! )KUBOTHBIX.

CkaHupOBaHHeE C IPOHA KYJIbTYP U COPHSKOB.



MOHUTOPHHT BpeIUTENIEH paCTEHUN.
MonuTopuHT 00JIe3HEH pacTEHUH.

3ananme 1. 'ucrorpammbl, NpopuiId 1 MPOEKUNH

[enb: ocBOEHUE OCHOBHBIX SPKOCTHBIX M T€OMETPUUECKHUX XapaKTEPUCTHK U300paxeHH

Y MX UCIIOJIb30BaHUeE ISl aHAIIM3a U300paKEeHUH.

Meroanueckue peKOMEHAALNT
Jlo Hayasa paboOThl CTYAEHTHI JOJDKHBI U3yYUTh MaTepHalIbl Pa3/IeIOB «O3HAKOMUTHCS C

OCHOBHBIMH yHKUUsAMU cpeasl OpenCV mo pabore ¢ rucrorpaMMamu, NpoQuUIsIMH H
HPOCKINSIMH.

o

[Topsiok BeITOTHEHHST PAOOTHI

l'ucrorpammel. BeibpaTh mpou3BobHOE CIAOOKOHTPACTHOE M300pakeHUe. BBIMOTHUTH
BBIPAaBHUBAHHUE THCTOTPAMMBI U PACTSHKEHUE KOHTPACTA, MCIOIB30BaTh PACCMOTPEHHBIC
npeoOpa3oBanusi U BCTpoeHHble ¢GyHkuuu mnakera OpenCV. CpaBHUTH MOTy4YCHHBIE
pe3yabTaTHI.

[Mpodumu. BeiOpaTs npousBoiibHOE N300paKeHHE, COAepKAIEee MOHOTOHHBIE 00JIaCTH U
BBIJICIISIIONECS OOBEKTHI. [IpoM3BECTH TOCTpPOCHHE TPOCKIHMH HM300paKeHUsT Ha
BEPTUKAJIBHYIO M TOPU3OHTAIBHYIO OCH. OTNpeeTuTh IPpaHuIlbl 00J1acTel 00HEKTOB.
[Mpoekmuu. BpiOpath NpPOHM3BOJIBHOE W300paXKCHHWE, COACPXKAIINE  IITPUX-KOJI.
BrimonHuTh noctpoenue npoduis n300paxkeHus BAOJIb MTPUX-KO/a.

Coneprxanue oTyera

[{ens paboTHI.

Teopernueckoe 0OOCHOBAaHHE MPUMEHSCMBIX METOJOB M (DYHKIUI T€OMETPUYCCKHX
npeoOpa3oBaHUA.

Xo BBIIOHEHUS pabOTHI:

(a) Ucxoambie H300pakeHus;

(b) JTucTuHTM pOrpaMMHBIX peanu3aliHii;

(c) KommenTapuw;

(d) Pesynbrupyromnie n300pakeHHs.

BrIBOIBI 0 TIPOIETAaHHOM padoTe.

Bormpocs! k 3amuTe 1abopatopHOit paboThI

Urto Takoe KOHTPACTHOCTh M300paKEHUS M KaK €€ MOKHO U3MEHUTH?
Yem 3¢pdekTrBHO UCTIONB30BaHUE TIPOdUIICH U TPOSKITUH N300paKeHUSI?
Kakum 00pa3oM MOXHO HAUTH 0OBEKT Ha paBHOMEpHOM (oHe?

3aganue 1. I'eomeTpuyeckue npeodpa3oBaHus N300paKeHUH

Ilenb: ocBOEHME OCHOBHBIX BHAOB OTOOpaKEHHH M HCHOJIB30BAHHWE T'€OMETPUUYECKHX

npeoOpa30BaHM JIJIs1 PEIICHUs 3a7a4 MPOCTPAHCTBEHHOW KOPPEKIIMH H300paKEeHUH.

Metoaudeckne peKoOMeHIaunuu
Jlo Hayana paboThl CTYIEHTHI TOJIKHBI 03HAKOMHUTHCS C OCHOBHBIMHU (DYHKIIUSIMH CPEIIbI

OpenCV no paboTe ¢ TeOMETPUIECKUMH MPEOOPa30BaAHUAMU U300pAKCHHUH.

[Topsinox BeIMoOMHEHUS PabOTHI



1. Tlpocreiimue reomeTpuueckue npeodpazoBanus. Beiopats npon3BoIbHOE H300pakeHUE.
BBIMOTHUTE HaJ HUM JIMHEHHBIE W HEIWHEHHBIE TNpeoOpazoBaHus (KOH(GOPMHBIE,
aduHHBIC U TPOCKTHUBHBIE OTOOPAKEHUS).

2. Koppekmus  nmucropcun.  BpiOpaTh  mpousBojibHOE — n3o0pakeHuWe  JHOO ¢
NoayKooOpa3Hoi, b0 ¢ 004YKko0Opa3sHOW JUCTOpCUEi. BBHIMOMHUTE KOPPEKIHIO
HN300paKeHHUS.

3. «Ckueiikay wu3o0paxeHnuil. BpiOparb aBa u300paxeHus (CHUMKUA € (OTOKaMepHl,
(bparMeHThl CKaHHMPOBAHHOTO H300paKeHUsT W Tp.) Ha KOTOPBIX HMeEeTCs 00JacTh
nepeceueHusl. BBIMONMHATE KOPPEKLUHUIO BTOPOrO HM300pa)KeHUs AJsl €ro IepeBoja B
CHCTEMY KOOPIWHAT IEPBOTO; 3aTEM BBITIOJHHTH aBTOMATHYECKYIO «CKJICHKY» M3 JABYX
n300pakeHHid B OJTHO.

Conepxanue oTyera

1. [enb paboTHI.

2. Teopernyeckoe 00OCHOBaHHME TPHUMEHSIEMBIX METOJOB W (PYHKIIUH TE€OMETPUUYECKHX
npeoOpa3oBaHuil.

3. Xo BBIMOJTHEHUS PAOOTHI:

@ Hcxonnbie n300pakeHus;
(b)  JIucTHHrH MPOrpaMMHBIX peaTH3alIHii;
(©) Kommenrapuu;
(d)  PesyapTHpyromme n300pakeHus.
4. BwIBOnBI O IpOJENaHHON padoTe.

Bomnpocsl k 3amute 1a0opaTopHoii paboTh

1. Kakum o0Opa3oM MOKHO BBHITIOJIHUTH IOBOPOT HM300paXKCHHS, HE HCIOJIB3YsS MaTPHUILY
noBopota?

2. Kakoe MUHUMalIbHOE KOJMYECTBO COOTBETCTBYIONIHMX AP TOYEK HEOOXOJMMO 3a/1aTh Ha
HCXOJHOM U UCKKCHHOM M300paKeHUSX, €CITU TIOPSI0K MpeoOdpa3oBanus 1 = 47

3. ITlocne reomerpudeckoro mpeoOpa3oBaHMs U300PKEHHUS] MOTYT TMOSBUTHCS MUKCEIN C
HEOTpeACNCHHBIMA 3HAYCHUSIMU MHTEHCUBHOCTH. C 4eM 3TO CBS3aHO M KaK PEIacTcs
naHHas rpobiema?

3ananue 3. PuiabTpanus U BbleJIeHUE KOHTYPOB

Ilens: ocBOeHHE OCHOBHBIX CIIOCOOOB (UIBTpAMK HW300paKEHUH OT IIYMOB |
BBIJACIICHUA KOHTYPOB.

Meroanueckue peKOMEHAALNN

Jlo Hayana pabOTHI CTYIEHTBHI TOJIKHBI 03HAKOMHUTBCS C OCHOBHBIMHU (DYHKIIUSIMH CPEJbl
OpenCV  ¢unbTpanuu  uzoOpaxenuid. mers mpenctaBieHHE O HU3KOYACTOTHOW U
BBICOKOYACTOTHOHN (PHIIBTPALUH.

[Topsimok BeIoIHEHUS pabOTHI

1. Tumbr 1rymoB. BpiOpate mnpousBonbHOE u300pakeHue. I[lonMydnuTh MCKaKEHHbIE
pa3IMUYHBIMU IIyMaMH H300paXE€HUS C OTIMYHBIMH OT 3HAYEHHUH IO YMOJIYaHUIO
napaMeTpamH.

2. HuskouacrotHas ¢uibtpanus. OOpaboTaTh TMOJYyYEHHBIE B MPEIBIAYIIEM ITYHKTE
UCKa)XEHHBIE M300pakeHus: GpuiabTpoM l'aycca U KOHTPrapMOHHUYECKUM YCPEIHSIOIIMM
(GUABTPOM C pa3IUYHBIMK 3HAYCHUSMHU MTapameTpa Q.

3. Henuneiinas ¢unbrpamms. O6paboraTe MOMTydYeHHBIE B TEPBOM INYHKTE HCKa)KEHHBIC
M300paKeHUST MEIWAaHHOW, B3BCIICHHONM MEIWAaHHOW, paHroBoW © BuHEpoOBCKoOM
GMIbTpausAMHU NPH Pa3IMYHBIX pa3Mepax Macku U ee KoddduuumeHtoB. PeanmzoBarb
a/IalITUBHYIO MEIMAHHYIO (PUIIBTPALIHIO.
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4. BricokovacToTHas QuiabTpaius. BeiOpaTs ncxoqHoe n3odpaxenue. Beienuts rpaHuiisl
dbunsTpamu Pobeprca, [IpeBurra, Cobena, Jlamutaca, anroputmom KonHwu.

Conepxanue oTuyera
Lens paboTHI.
2. Teopermyeckoe 0OOCHOBaHHWE WPUMEHSEMBIX METONOB M (YHKOWH (QUIbTparuu
U300paKeHHH.
3. Xo BBIMOJTHEHUS PAOOTHI:
(a) Ucxoambie n300paeHus;
(b) JIucTHHTH TPOrpaMMHBIX peaTU3aIlHii;
(c) KommenTapuw;
(d) PesynpTupyroine n300paXkeHHUs.
4. BwIBOzBI O IpOJETAaHHON padoTe.

=

Bomnpocsl k 3amute 1a00paTopHoii paboThl

1. B ueMm 3aKkiroyaroTCs OCHOBHBIE HEIOCTAaTKU AaJalTUBHBIX METOAOB (UIbTpaLu
n300pakeHmnit?

2. Tlpu kakux 3Ha4YeHUAX mapameTpa Q KOHTprapMoHUYECKUW GUIBTP OyJAeT paboTaTh KaKk

apudMeTHUECKU, a IPU KaKuX — KaKk TapMOHUYECKHI1?

Kakumu oneparopamu MOKHO BBIIEIUTh T'PaHUILBl HA U300paXKeHNn?

4. Jlns dYero Ha TEpBOM IIare BBIJEJIEHUS KOHTYPOB, KaK IPAaBHJIO, BBIOJIHICTCS
HU3KO04YacTOTHast punbTpanus?

w

3ananue 4. CerMmeHTANUA U300paKEHUI

Ilenb: OCBOEHHE OCHOBHBIX CIIOCOOOB CErMEHTAI[MM H300paKCHHWH Ha CEMAaHTHYECKHE
o0OJactu.

Meroanueckue peKOMEHAALNT

Jlo Hayana pabOTHI CTYIEHTHI TOJIKHBI 03HAKOMHUTHCS C OCHOBHBIMHU (DYHKIUSMH CPE/bl
OpenCV mno npeobpa3zoBaHUIO IIBETOBBIX IPOCTPAHCTB U300PAKEHHI U CIIOCOOaMHU OTIpEe/IEICHUS
IIOPOTOB.

[Topsitok BEITOTHEHUS pabOTHI

1. bunapuzanus. BpiOparh npou3BOJIbHOE H300pakeHUE. BBIMOIHUTE OHMHAPU3ALMIO
M300paXKEeHHsI TIPH OMOIIM PACCMOTPEHHBIX METOAOB. B 3aBHCHMOCTH OT M300pakeHHs
UCIIO0JIb30BaTh OMHAPU3AIUIO 10 BEPXHEMY WM HUKHEMY MTOPOTY.

2. Cermenrtanuss 1. BwiOpaTe mnpou3BoOJbHOE HW300paKEHHE, coJepkaiiee JuIo(-a).
BoimonHuTe cermMeHTanuoo u3o0paxeHus Jubo nmo npuHuuny Bebepa, mubo Ha ocHOBe
1IBETa KOXKHU (Ha BBIOOD).

3. Cermenranus 2. BpiOpaTth mpou3BOJIEHOE H300pa’keHHE, ColeprKallee OrpaHHYEHHOE
KOJIMYECTBO I[BETHBIX OOBEKTOB. BBINONHUTH CETMEHTANMI0 HM300paKeHHS B
npoctparctBe CIE Lab mmbo mo meromy Ommwkaimmx coceei, Tub0 1Mo METomy K-
cpenHux (Ha BBIOOD).

4. Cermenrtauus 3. BeiOpars mpou3BoiIbHOE H300pakeHUE, COAeprKallee Be pa3HOPOIHBIC
TEKCTYpHl. BBIMOIHUTE TEKCTYpPHYIO CETMEHTAIMI0 M300pakeHMS, OILCHUTH HE MEHee
TpPEeX MapaMeTPOB BBIJCICHHBIX TEKCTYp, ONPEAEIUTh K KaKOMY KJaccy OTHOCSTCS
TEKCTYpHI.

Conepxanue oTyera
1. [enb paboTHI.
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Teopernueckoe O0OOCHOBAHHE MPUMEHSICMBIX METOMOB U (GYHKIHMHA CErMEHTAIlUU
HU300pakeHUI.

Xo BBIIONHEHUS pabOTHI:

(a) Ucxoambie H300paKkeHus;

(b) JTucTuHTM pOrpaMMHBIX peanu3aliHii;

(c) KommenTapuw;

(d) Pesynbrupyromnue n300pakeHHS.

BrIBOIBI 0 TIPOIETAaHHOM padoTe.

Bormpocs! k 3amuTe 1abopatopHOit paboTh

B kakux crmyyasix menecooOpa3Ho HCIOIb30BaTh CETMEHTAIIHIO 110 TpUHIUITY Bebepa?
Kakue 3Ha4eHHs HMCIOT IIBETOBBIE KOOPAUHATHI @ U b nBeToBoro mpocrpancrsa CIE Lab
B TIOJTYTOHOBOM H300paXeHUN?

3ayeM MPOU3BOANTH CETMEHTAITUIO B 1[BeTOBOM MpocTparcTtBe CIE Lab, a He B ucxomnom
RGB?

UTo Takoe BETOBOE MPOCTPAHCTBO U IIBETOBOM OXBAT?

3ananue 5. [IpeodpaszoBanue Xaga
Ienb: ocBoeHMEe peoOpa3zoBaHus 1S TOMCKA TEOMETPUUYECKUX IPUMHUTHBOB.

Meroanueckrne peKOMeH AN
Jlo Havana paboTHl CTYJEHTHI JOJDKHBI 03HAKOMUTHCS ¢ pyHKuuaMu cpeast OpenCV s

paboTsl ¢ mpeobpazoBanreM Xada. 3HaTh O TMOIX0/IC «TOJIOCOBAHMS TOUCK.

Lo

[Topsinox BeIMOMHEHUS PabOTHI

IMouck mnpsimbix. BbIOpaTh Tpu NPOM3BOJIBHBIX HM300pa)KEHHUs, COJEpIKAIIUE TMpsSMbIC.
Ocy1ecTBUTh MOUCK MPSAMBIX C MOMOUIbIO MpeoOpa3oBaHus Xada Kak A UCXOIHOTO
I/I306pa)KeHI/I}I, TaK U OJIA I/I306pa)KeHI/I}I, MOJIYYCHHOTIO € IMOMONIIbIKO HCIOJb30BAHUA
kakoro-mbo muddepennnanbHoro omneparopa. OTpa3uTh HaWACHHBICE JWHUM HaA
HUCXOOIHOM I/I306pa)KCHI/II/I. OTMETUTL TOYKHM Havajga U OKOHYAHHUS JIMHUH. OHpGI[eJII/ITI:
JUTMHBI CaMOW KOPOTKOHM M CaMOM JJIMHHOM MPSAMBIX, BBIYUCIUTh KOJTUYECTBO HAMAEHHBIX
HPAMBIX.

[Touck oxpyxHocTel. BpiOpaTh TpW NPOU3BOJBHBIX H300paKEHUs, COJEPIKAIINE
OKpYXHOCTH. OCYIIECTBUTH MOUCK OKPYKHOCTEH KaK OMPEICICHHOTO pajnyca, TaK U U3
3aJJaHHOTO JlMama3oHa C TMOMOIIbI0 MpeoOpa3oBanus Xada Kak Uisl HCXOJHOTO
I/I306pa)KeHI/I}I, TaK U OJIA I/I306pa)KeHI/I}I, MOJIYYCHHOTIO C IMOMONIIbIKO HCIOJb30BAHUA
Kakoro-mbo nuddepernuanpHoro omneparopa. OTpa3uTh HaWJICHHBIE OKPYKHOCTH Ha
HCXOJTHOM HU300paKECHHH.

Coneprxanue oTyera

[{ens paboTHI.

Teopernueckoe  0OOCHOBaHHE MPHUMEHSEMOTO  MpeoOpa3oBaHHs  JUIS  IOHMCKa
reOMETPUYECKUX PUMHUTHBOB.

Xo BBIOHEHUS pabOTHI:

(a) Ucxoambie H300pakeHus;

(b) JTucTuHTM pOrpaMMHBIX peanu3aliHii;

(c) KommenTapuw;

(d) Pesynbrupyromnue n300pakeHHS.

BrIBOIBI 0 TIPOIETAaHHOM padoTe.

Bormpocs! k 3amuTe 1abopatopHOit paboThI
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Kakas unes 1e:xuT B OCHOBE npeodpa3zoBanus Xada?

MOXHO 7T UCTIONB30BaTh Mpeodpa3oBanne Xada Iisl MOMCKa MPOU3BOJIBHBIX KOHTYPOB,
KOTOpPbIE HEBO3MOXKHO OIUCATh AHAIUTHUECKU?

Yrto Takoe peKyppeHTHOE U 00001eHHOe TpeoOpa3zoBanus Xada?

Kakue Ob1BatoT crioco0Obl mapameTpu3anuu B ipeodpasoBannu Xaha?

3ananue 6. Mopdosnornueckuii aHaau3 U300pazkeHuii

Llenb: ocBOGHHME NMPHUHIMIIOB MaTeMaTH4eckoil Mopdosioruu B obiacté oOpabOTKH U

aHaam3a n300pakeHU .

Meroanueckne peKOMeHIaIn
Jlo Havana paboThl CTYJEHTHI JOJDKHBI 03HAKOMUTHCS ¢ pyHKuuaMu cpeast OpenCV s

pabotel ¢ OmHapHOW Mopdosorueld. 3HaATH OCHOBHBIC OIEpaIlid W TIOJIOKEHUS OWHAPHOMN
MOP(OIIOTHH.

=

[Topsiok BeIMOTHEHUS PabOTHI

bazoBeie Mopdonornyeckue omepanuu. BpiOparh NpOM3BOJIBHOE H300pakeHHE,
comepxamiee AeekTsl (GopMbl (BHYTPEHHHUE «IBIPKU» WM BHEIIHUE «BBICTYIIBD»)
00bekToB. Mcnonb3yst 6a3oBbie MOPQOJIOTHUESCKUE OMEpaIiy MOJTHOCThIO yOpaTh WU
MUHUMU3HPOBATH NEPEKTHI.

Paznenenne oO0bekTOB. BriOpaTh mpou3BoNbHOE OMHApHOE M300pa)KeHHUE, COepIKaIee
nepekphIBatonecss 0o0beKThl. Vcronp3oBaTh onepauuyd OuHapHOW Mopdonoruu uis
pasneneHus 00beKTOB. BbIIEIUTh KOHTYPBI 0OBEKTOB.

CermenTanus. BeiOpaTs npou3BoibHOE H300pakeHUe, cojepikaliee HEeOONbIIOe YUCIIO
JIOKAJHHBIX MUHIMYMOB. BBIITOTHUTH CErMEHTAIMIO U300paKEHUS T10 BOJIOPA3/IeIaM.

Conepxanue oTyera

ens paGoTHI.

Teoperndyeckoe  00OCHOBaHME  MareMaTHYecKod  Mopdojorud  JUis  aHajuu3a
U300paKeHUH.

X0/ BBIMIOJIHEHUST PAOOTHI:

(a) Ucxoambie n300pakeHus;

(b) JIucTHHTH POrpaMMHBIX peaTU3aIlHii;

(c) KommenTapuw;

(d) PesynpTupyroiue n300pakeHHUs.

BriBobI 0 IpoenanHoil pabore.

Bomnpocsl k 3amute 1a00paTopHoii paboThl

Bkutrogaer 5n pe3ynbTaT OTKPBITHS B c€0s pe3ysbTaT 3aKpbITH?

Kakoit moponornyeckuit GuibTp HEOOXOIUMO NMPUMEHUTH, YTOOBI yOpaTh y oOBeKTa
BBICTYIIBI?

Kakum o0pazom ¢ momompio MOPQOIOrHYECKHX Olepaluidi MOKHO HAaWTH KOHTYP
o0bexTa?

Uro Takoe mopdomorusi?

3ananue 7. O0padoTKa H MOATOTOBKA JAHHBIX

[lenp: ocCBOEHHME TEXHOJOTUH O0OpaOOTKM ¥ TIOATOTOBKM JIAHHBIX JUISI CHCTEM

TEXHUYCCKOT'O 3pCHUA.

Meroandeckue peKOMEH AN
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1.
2.

Jlo Hayana paboThI CTYACHTHI JOJKHBI 03HAKOMUTHCS ¢ pyHKIusAMU cpenbl CVAT.
[Topsinok BeIONHEHHS PaOOTHI

Pa30uth BuaEO Ha KaIpbl (MOXKHO UCTONB30BaTh ffpmeg, cnenyer BeictaBisTh fps = 30).
[Ipoitnure peructpanuro B uHCTpyMeHTe CVAT.

[Tocne peructpanu 1 aBTOpU3aLUU NOSIBUTCS TUTYIbHBINA 3KkpaH «Tasks», riae oToOpaxeHsl Bce
TEKyILHEe 3a/1a4M [0 pa3MeTke. VI3Ha4anbHO CIHMCOK MyCT, TO3TOMY HEOOXOAUMO CO3/aTh 3a7auy
C HY>KHBIM (hailyIoM U1 pa3MeTKH:

3.
4.

NGO

o

ok~

Haxxmute kaonky “+ Create new task”.

Janee He0OXOAUMO CIIENIaTh CIICAYIOIIEe:

a. BBecTn HanmMeHOBaHUE 3a1a4H.

b. 106aBUTH 0OBEKT, KOTOPBIIl HEOOXOIUMO Pa3METHTh.

c. B mogxe “lables” naxxats xkuomky “Add lable”.

d. 3arem B mone “label name” BBectn ums ans oObekTa. BriOpaTh BET, HAXKATH KHOIIKY
“Done”.

e. [lanee HeoOX0AMMO BBIOpaTh (hailiibl, HA KOTOPBIX OyIET MPOUCXOAUTH Pa3METKa.

f. ITocne 3arpy3ku (aiiioB Ha cepBep HAKUMAEM KHOIKY «Siunbit».

g. [Tocie co3manus 3amauu B BEPXHEM MPABOM YIJIY MOSBUTCS COOOLICHUE O TOM, YTO
3amaya ObLIa co3IaHa.

OTKpbIBaeM CO3/IaHHYIO 3a]1a4y Ha)aB Ha KHOTKY «Open».

[Tocne nosiBIICHUS OKHA C ACTASIMU 3aa4d, HKUMaeM Ha «Job #...»

OTKpBIBAaeTCSl OKHO Pa3METUHUKA.

Pa3zmeuaeM HeoOXOIMMOE KOJIMYECTBO JAHHBIX MONB3YSICHh MOAPOOHBIM PYKOBOJCTBOM
no CVAT.

[Tocne pasmeTkn HEOOXOANMO UMITOPTHPOBATH PA3METKY:

a. Haxxumaem «Menu».

b. B mosBuBIIIEMCs MeHIO BIOHpaeM «EXport as a dataset» —> «COCO 1.0»

Bormpocs! y1st 3amm el 1a60paTOpHO PabOTHI

HazoBute u mosiCHUTE METOIbI AyTMEHTAINH TAHHBIX.

Yrto Takoe BaTuIAIMOHHBIA HA00p JaHHBIX?

Kakoe cooTHomieHue Jrydiie BCEro BBIIEPKUBATh y TECTOBOIO M oOyuaromiero Habopa
NAHHEIX?

OcnoBuble HHCTpYMeHTHI B CVAT 17151 pa3MeTKu TaHHBIX 11 00y4deHUs AeTeKTopa?

B kakue popmaTsl BO3MOKHO dKCIOpTUPOBaTh AaHHbIe B CVAT?

7.3 Bonpockl K 3K3aMeHy

oSN~ N E

3aau TEXHUYECKOTO 3pEHUSI.

Kamepsl: KOHCTpYKIIMS U TEXHUUECKUE TTAPaMETPBHI.

['eomeTpuyeckre MOACIHN KaMmep.

I'eomeTrpuueckas kaTuOpoBKa Kamep.

du3nyeckue OCHOBBI U TTapaMETPhI CBETA.

I/ICTO‘-IHI/IKI/I, TE€HHU U 3aTCMHCHU .

IIBeTOBBIC MOJICTIH.

OcgerieHne UIsi CHCTEM TEXHUYECKOTO 3PEHUSI.

[TpuknagHbie MporpaMMHbBIE OMOIUOTEKH JJIs1 00PabOTKH H300paKEHUH.

10. JIokanbHbIE JEeCKPUOTOPHI H300paKEHUH.
11. TIpeo6pazoBanus U300paKCHUH.

12. JIuneitHbie PUIBTPHL

13. OnpeneneHue Kpaes.
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14. Texkcrypa.

15. T'eomeTpust HECKOTBKUX TIPOCKITUH.

16. Crepeospenue.

17. bubnuoreka TEXHUUECKOTO 3PEHHS C OTKPBITHIM UCXOAHBIM KojoM OpenCV.

18. Ananoru u ansrepaatussl OpenCV.

19. Knacrepuzanus n3o0paxxeHui.

20. TTouck n300paxeHMiA.

21. Knaccudukanus n3o0pakxeHUl 1o COAEPKaHMIO.

22. CermMeHTaIu.

23. Iloctpoenue mojeneit (hoHa U BBIACICHHUE TTEPETHETO TIIaHa.

24. Beinenenue u ki1accuukanus ABMKYIIUXCS 00BEKTOB.

25. ATOpUTMBI CIICKEHUS 32 00HEKTOM.

26. UccnenoBanue ypoxkaitHocTH 110 oTorpaduu.

27. Iloxcyer XUBOTHBIX.

28. MoHUTOpPUHT 00JaCTei HAXOXKACHUS U «MaHEPhI TOBEJICHUS JKUBOTHBIX.

29. AHainn3 IOXOOKHU KUBOTHBIX.

30. CxaHupoBaHue C JPOHA KYJIBTYp M COPHSIKOB.

31. MOHUTOpPUHT BpeaUTENeH pacTCHUH.

32. MoHuTOpUHT O0JIe3HEN pacTeHUH.

33. UHCTpYMEHTHI U151 pa3METKU U ayTMEHTAIlUHU TaHHBIX.

34. MeTo/bl OLIEHKH TOYHOCTH O0yUYEeHHUS.

35. Tumbl u popMaTel HAOOPOB TAHHBIX.

36. IomynspHbIe OTKPHITHIC HHCTPYMEHTHI JJIS Pa3METKHU.

37. [loaxoasl K yBeTUUYEHUIO HAOOPOB JTAHHBIX.

38. UHCTpyMEHTHI aHHOTHPOBAHUS BHJICO ¥ M300paKEHUH I TOArOTOBKM Habopa JaHHBIX
TSt OOyYCHUS.

39. MeTpuKH OLIEHKU TOYHOCTH 00y4YeHHS HEHPOHHBIX CeTEeH.

YpoBHH OlleHKH KOMIIETEHIINIi:
— 0a3oBbIl 55-69 Gamnos,
— moBbimenHsii 70-100 6ayuios.

[IpenonaBaTens  TPOBOAUT  CUCTEMAaTHYECKUW  KOHTPOJIb  3HAHMM  CTYJIEHTOB,
OPUCHTHUPYACH HAa ICPCUYCHB BOIIPOCOB IJId MPOBCIACHUA 3a4CTa.

7.4 Kputepuu oneHMBAaHHUS OTBETA CTYJeHTA HA JK3aMeHe

OtBer Ha 3aueTe oueHHMBaeTcs Ucxons u3 40 OGamioB (MakcuMmym). bumer comepkut
TEOPETUYECKHI BOMPOC U TMPAKTUYECKOE 3a/laHue, TMpenojaBarelb MOXKET 3a/1aBaTh
JIONIOJTHUTEIbHBIE BONIPOCHI. [10JIHBIA OTBET HA OCHOBHOM BOIPOC OLIEHMBAETCS MakCUMyM B 20
0ayIoB, MpeArnoiaracT cBOOOMHOE HM3JI0XKEHHE (HE YTEHHE) BCEro HeoOXOIMMOTO MaTepuaia,
OTBETHl CTY/AECHTa Ha YTOYHSIOLIUME BOIPOCHI, €CIM OHU ecTh. lIpaBUNBHBIM OTBET Ha
JOTIOTHUTETFHBIA BOTPOC OIEHUBAETCS MakCUMyM B 5 OamwioB. [IpaBuUiIbHOE BBHITIOTHEHHE
MPaKTUYECKOTO 3aaHus olleHuBaeTcs B 20 6aios.

7.5 Kputepum o1ieHKH J1a00PATOPHBIX PadoT U CaMOCTOSATEbHOMH padoThl cryaeHTa (ot 0
1o 10 6a10B):

— 9-10 6annoe BbHICTABISIETCS CTYIEHTY, €CIM paboOTa BBHIMNOJIHEHA CaMOCTOSTENbHO WU
HOJTHOCTBIO BEPHO; MPEJCTABIICH OTYET, COJACP)KAINN PE3yJIbTAaThl BBIMTOJHEHNS 33 aHUH
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paboThl M OTBETHl Ha KOHTPOJBHBIC BOINPOCHI; CTYAEHT aHATU3UPYET pPE3YNbTaThl,
MOJIy4YEHHBIE B XOJI€ BBIMOJIHEHUS PaOOThI, AETAET BHIBODI.

7-8 6annoe BLICTABISETCS CTYJACHTY, €CJIM pab0oTa BHEIIOJHEHA CAMOCTOSITENILHO, B IIEIIOM
MPAaBUJIbHO, HO UMEIOTCS HEKOTOPhIE HETOYHOCTU B BBIIIOJIHEHUH 33aJaHUI HIIM OTBETax
Ha KOHTPOJIbHBIE BOIIPOCHI; MPEACTABICH OTYET, COACPIKAIIMUNA PE3yIbTaThl BHITOTHEHHS
3aJaHUN M OTBEThl HAa KOHTPOJBbHBIE BOIPOCHI, CTYAECHT aHAIM3UPYET PpPe3yibTaThl,
MOJIyYCHHBIE B XO/1€ BBIIOJIHEHHS pabOThI, IeNIaeT BHIBOIBI.

5-6 6annoe BHICTABISAETCS CTYJIEHTY, €CJIM paboTa BHIIIOJHEHA CAMOCTOSITENILHO, B IIEJIOM
MPAaBHJIbHO, HO UMEIOTCS HEKOTOPhIE HETOYHOCTU B BBIIIOJIHEHUH 33aJaHUI WM OTBETax
Ha KOHTPOJIbHBIE BOIIPOCHI; PEACTABICH OTYET, COACPIKAIINNA PE3yIbTaThl BHITOTHEHUS
3aJaHuil J1abopaTopHOW pabOThl W OTBETHl HA KOHTPOJbHBIE BOMPOCHI; CTYIEHT
UCTIBITHIBACT 3aTPYAHEHUS TPU MPOBEICHUM aHAN3a Pe3yJbTaToOB, IMOJIYYEHHBIX B XOJ€
BBITIOJTHEHHS JTAOOPATOPHOM pabOTHI, M (POPMYITMPOBKE BHIBOJIOB.

3-4 6anna BHICTAaBISAETCA CTYICHTY, €CIIM CTYIEHT HE J0 KOHIA CIIPABHJICS C 3aJaHUEM,
HE COBCEM BEpPHO OTBETWJI Ha KOHTPOJIBHBIE BOIPOCHI, OJHAKO O(GOPMUI OTYET IO
pe3yabTaTaM paboThI.

1-2 6anna BeIcTaBNISAETCS CTYINEHTY, €CIU CTYAEHT HE JO KOHIA CIIPABUJICS C 33JaHUEM,
HE COBCEM BEpHO OTBETHJI Ha KOHTPOJIbHBIE BOIPOCH, HE O(GOPMHI OTYET IO
pe3yabTaTaM paboThI.

0 6annoe BHICTABIIAETCS CTYICHTY, €CIIM CTYIEHT HE CIPABHJCS C 3a/JlaHUEM, HEBEPHO
OTBETHJI Ha MPEJICTaBICHHBIE BOIIPOCHI.

7.6 IIkana W KpUTePUH OLEHUBAHUS KOMIETEHUMH HAa Pa3IMYHBIX IJTamax MX

dopmupoBanus

IIIxana oreHMBaHUSI KOMIIETECHIIHIL:

. . Yposenb
Onenka B 100-6an1bHOI Ounenka B 5-Ti 0aJLUILHOM P
c¢(popMHUPOBAHHOCTH
HIKaJe HIKaje .
KOMIIeTeHIH i
0-54 6amuios HEYJOBIETBOPUTENILHO (HE Henocrarounslii ypoBeHb
3a4TEHO)
55-69 6ayutoB YJIOBJIETBOPHUTEJILHO (3a4TEHO) IToporosslil ypoBeHb
70-85 GamioB XOPOIIO (3a4TECHO) [IpoaBHHYTEIA YPOBEHB
86-100 0amnoB OTIIMYHO (3aYTCHO) Bricokuit ypoBeHb

Kpurepun orieHMBaHUS KOMIIETEHLIUNI:

HNuaukatopsl Kputepnu oueHMBaHusI KOMIETEHIUI
AOCTHKCHHI IToporosplii ypoBeHL IIpoaBUHYTLIN YPOBEHDL Bricokwnii ypoBe

. BEeHb
KOMIIEeTEeHIIN i p p pox y yp yp
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HNuaukatopsl
JOCTHKEHHS
KOMIeTEeH Mt

Kputepnu oueHnBaHus KOMIETEHIMIA

IToporosblii ypoBeHb

IIpoaBUHYTHIH YypPOBEHDb

Brbicokuii ypoBeHb

IK-19. Criocoben
UCIIONIb30BaTh OJJHY WU
HECKOJIbKO CKBO3HBIX
U POBBIX
cyOTexHoNIoTHi
HCKYCCTBEHHOTO
HHTEJUIEKTa

YacTuyHo 3HaeT
MPUHIUIBI TOCTPOCHUS
cUCTEM

KOMITBIOTEPHOTO 3pPEHUS,
METOJBI M OAXOBI K
IUTAHUPOBAHUIO U
peanu3anuy NpoeKToB Mo
CO3/1aHUI0 CUCTEM
HCKYCCTBEHHOT'O
UHTEJUIEKTa Ha OCHOBE
CKBO3HOW 1IU(pOBOI
CcyOTEeXHOJIOTHI
«KomnbroTepHo€e 3peHne»
B ocHOBHOM yMeeT
pemarts 3a1a4uu Mo
BBITIOJTHEHHIO
KOJUIEKTUBHOM
MIPOEKTHOM ACSATEIbHOCTH
JUIS CO3JIaHMUS,
MOJIAEPIKKH U
HCTIONB30BaHUS CHCTEM
HCKYCCTBEHHOTO
MHTEJJIEKTA HA OCHOBE
CKBO3HOU I (PpOBOIt
CyOTEeXHOJIOTHA
«KommbloTepHOe 3peHue»

3HaeT MPUHIIHITBI
MOCTPOEHHUS CHCTEM
KOMITBIOTEPHOTO 3PEHHS,
METOJIBI ¥ OAXOMIBI K
IUIAaHWPOBAHUIO
peanu3aiy IpPOEKTOB 110
CO3JJaHUIO CUCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE
CKBO3HOU 1M POBOI
CyOTEeXHOIOTUU
«KommnbroTepHoe 3peHue»
‘YMmeeT pemaTs 331a4H 110
BBITIOJTHEHHIO
KOJUIEKTUBHOM
MIPOEKTHOH JIESTENbHOCTH
JUTSL CO3/IaHM,
HOAJEPIKKU U
UCIIOJIb30BaHMsI CUCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE
CKBO3HOM 1IU(pOBOM
CyOTeXHOIOTHH
«KommeroTepHoe 3penue»

JlemoHcTpupyert
riay0oxoe 3HaHHE U
NMOHHMAaHMe: TIPUHIHUIIOB
MOCTPOEHHUS CHCTEM
KOMITBIOTEPHOTO 3PEHHS,
METOIOB U NOJXOO0B K
TUIAaHWPOBAHUIO U
peanu3aiiy NpoeKTOB Mo
CO3/IaHHIO CUCTEM
HNCKYCCTBCHHOT'O
UHTEJUIEKTa Ha OCHOBE
CKBO3HOH IU(POBOI
CyOTeXHOIOTHH
«KommeroTepHoe 3peHue»
ITo1HOCTBIO BEPHO U
CaMOCTOSITeIHO YMeeT:
pemnIaTts 3a1a49u 1o
BBIITIOJIHCHUIO
KOJUIEKTUBHON
IPOEKTHOH AeSATeIbHOCTH
JUISL CO3/1aHMS,
HOIEPKKU
HCIIONIb30BaHUS CHCTEM
HCKYCCTBEHHOTO
HMHTEIJIEKTA Ha OCHOBE
CKBO3HOH IU(POBOIT
CyOTeXHOIOTHH
«KomMmproTepHOE 3peHne»

[1K-14. Ciocoben
UCIIOJIb30BaTh CUCTEMBI
UCKYCCTBEHHOTO
UHTEJUIEKTa B peIIeHHU
3aJa4y aHaJIM3a,
MPOTHO3UPOBAHUS,
IUTAHUPOBAHUS, CUHTE3a U
TIPUHATHS pELICHUH

YacTu4HoO 3HaAeT
OCHOBHBIC METO/IEI
pelieHus 3auad ¢
HCHOJIB30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
HMHTEJIIEKTA; KJIaCChl
3a/1a4, pelaeMbIx ¢
HCIOJIB30BAHNEM CHCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTA, U KPUTEPUU
OIIEHKH TOJTYYaeMBIX
Pe3yIBTATOB PEIICHUS

B ocHoBHOM yMeeT
BBIOUPATH METOTBI
pelieHus 3aad ¢
HCIOJIb30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
MHTEJUICKTA; IPUMCHSATH
METOBI OOpaIIeHNs K
IEJIEBBIM TIEPEMEHHBIM U
3aJaHHAs HCXOTHBIX
JTAaHHBIX ¥ OTPaHUYCHUH;
OIICHUBATh MTOTyYCHHEIC
Pe3yIBTATH PEIICHUS
3aJ1a4 C UCIOJIb30BaHUEM
CHCTEM HCKYCCTBEHHOTO
HNHTCIIJICKTA

3HaeT OCHOBHBIE METOIBI
pelIeHus 3a1a4 ¢
HCIIOJIb30BAHUEM CUCTEM
UCKYCCTBCHHOTO
HMHTEJIEKTA; KJIACChI
3a/a4, perraeMbIx ¢
HCIIOJIB30BAHUEM CUCTEM
HCKYCCTBEHHOTO
WHTEIICKTa, U KPUTSPUU
OLICHKH MOJTy4aeMbIX
PE3yJIbTATOB PELICHUS
YMeeT BHIOMpPATH METOIBI
pelieHus 3a1a4 ¢
HCIIOJIB30BAHUEM CUCTEM
HCKYCCTBCHHOTO
UHTEJUICKTA; MPUMECHATh
METOBI OOpaIleHus K
[[EJICBBIM TICPEMCHHBIM U
3aJaHUs UCXOIHBIX
JIAHHBIX U OTPaHUYCHUH;
OLICHUBATh MOJTYYCHHBIC
PE3yJIbTATHI PEIICHUS
3a7a4 C UCIIOIL30BAHUEM
CHCTEM UCKYCCTBEHHOTO
HHTCIIJICKTA

JlemoHcTpupyer
rjy0oKoe 3HaHUe U
TMOHMMAHME: OCHOBHBIX
METOJIOB peLIeHHs 3a1a4
C UCTOJIb30BAaHUEM
CHUCTEM HCKYCCTBEHHOTO
WHTEJJIEKTA; KJIACCOB
3amad, perraeMbIx ¢
HCTIOJH30BaHUEM CHCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTA, U KPUTEPUEB
OIICHKH TOITY9IaeMBIX
pe3ynbTaTOB pELIECHUsS
ITos1HOCTHIO BEPHO U
CaMOCTOSITEJILHO YMeeT:
BBIOUPATH METOIBI
pelIeHus 3a1ad ¢
WCIOJIb30BaHUEM CUCTEM
HCKYCCTBCHHOTO
WHTEJUICKTA; IPUMEHATh
METOBI 0OpaIIeHus K
IEJICBEIM IIEPEMEHHEBIM U
3aJJaHUs MCXOTHBIX
JTAHHBIX ¥ OTPaHUICHUH;
OLICHUBATH IMMOJTYUYCHHBIC
PE3YNBTaThI PEIICHUS
3a/1a4 C UCIIOJIb30BaHUEM
CHUCTEM MCKYCCTBCHHOTO
WHTEJIJICKTa
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8 YueOoHO-MeToqUYecKOe U MHPOPMAIMOHHOE O00ecTieyeHne TUCUMILINHBI

8.1 IlepeyeHb OCHOBHOI M [OMOJIHUTEJLHOW y4eOHOIl JUTepaTypbl, HEOOXOAMMOI 1JIs1
OCBOEHUS IMCHUILIMHBI (MOIYJIs1)

OcHoBHas1 iuTEparTypa:

1. Hlanwmpo, JI. KomnsiotepHoe 3penue / JI. llamupo, Jx. Crokman; mep. ¢ aHri. — 4-e
U311, 91eKTpoH. — Mocksa: Jlaboparopus 3Hanu#, 2020. — 763 ¢. — TekcT: 37eKTpOHHBIH.
— URL.: https://znanium.com/catalog/product/1094363.

2. Kynapseues, H.I'. Ilpaktuka mnpuMeHEHHs KOMIBIOTEPHOTO 3pEHUS U DSJIEMEHTOB
MAaIIMHHOTO 00yYeHHs B y4eOHBIX mpoekTax : yuebnoe nocobue / H.I'. Kynpsasues, U.H.
®pomnos. — ['opuo-Anratick : [AI'Y, 2022. — 180 c. — Tekcr : anexTponnsid // JlaHb :
3JIEKTPOHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/271100.

JlonotHUTE/ILHASI JIUTEPATypa:

1. Conem, S Dpuk IIporpamMmMmupoBaHre KOMITBIOTEPHOTO 3peHHs Ha si3bike Python / fAn
Opuk Conem; nep. ¢ anri. A.A. Ciounkuna. — Mocksa: [IMK Ilpecc, 2016. — 312 c.—
Tekcr: anekrponsnsnii. — URL: https://znanium.com/catalog/product/1027847.

2. CensukuH, B. B. Pemenue 3amad KOMIBIOTEPHOTO 3peHHs: YdeOHOe mocodbue /
Censtuxus B.B. — Taranpor: FOxHbli Genepanbublii yausepcuret, 2016. — 92 ¢. — Tekcr:
anexktponnsii. — URL: https://znanium.com/catalog/product/991922.

3. Cencopsl TexHudeckoro 3peHus: yueonoe nmocodue / E. P. Myparos, C. A. FOkun, A. U.
Edumos, M. b. Hukudopos. — Mocksa: I'opsiaast muaus-Tenexkom, 2019. — 74 ¢. — Tekcr:
anekTponHbIit. — URL: https://znanium.com/catalog/product/1195572.

4. MonoaskoB C.A. KomnbrorepHoe 3peHue: yadoparopusiii mpaktukym. CI16.: CIIGITY,
2020. — 173 c. — URL: https://elib.spbstu.ru/dl/2/s19-137.pdf/view

5. IaBetoB, C.B. OCHOBBI TEXHHUYECKOTO 3peHUs: JIabopaTtopHbid mpakTukyMm. — CIIG:
VYuusepcuter UTMO, 2017. — 86 c. — URL: https://books.ifmo.ru/file/pdf/2254.pdf

6. IllaBeroB, C.B. OcHOBBI 06paboTKM M300paXkenwuit: mabopatopHsli npaktukym / C.B.

IllaBetoB, A.Jl. Xpmanos. — CII6: Yausepcurer U'TMO, 2022. — 122 ¢. — URL.:
https://books.ifmo.ru/file/pdf/3066.pdf

8.2 YueOHO-MeTOAMYECKOEe OOeclevyeHHe CAMOCTOATEJbHOH padoThl 00yYAKIIHUXCS MO
AMCUMILINHE (MOTYJIIO)

Y4eOHO-MeTOInYEeCKHEe MaTePHAaJIbl ISl BBIIOJTHEHUS J1a00PaTOPHBIX paboT.

8.3 IlepeyeHb pecypcoB HHGPOPMAINHOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «WHTepHET,
HeO0XOAUMBIX I  OCBOCHUSI JMCHMIUIMHBI  (MOAYJs), BKJKYas  INepevyeHb
HH(OPMALMOHHBIX CIPABOYHBIX cHCTeM (IIPH HE0OX0IMMOCTH)

1. HMudopmannoHHO-CIIpaBOYHAs cucreMa «Koncynprantlntoc. - URL:
http://www.consultant.ru/

2. TIporpammupoBanue Ha Python. URL: https://stepik.org/course/67/syllabus (mata moctyma
04.06.2023).

3. Python - oOyuaromui Kypc oT Cepres banakupesa. URL:
https://stepik.org/course/100707/promo (mara goctyma 04.06.2023)

4. OcnoBbl cratuctuku — URL: https://stepik.org/course/76/syllabus (mata nocryma
04.06.2023)

5. Hayunas snekrponnas oudimoreka eLIBRARY.RU — URL: http://elibrary.ru
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https://znanium.com/catalog/product/1195572
https://elib.spbstu.ru/dl/2/s19-137.pdf/view
https://books.ifmo.ru/file/pdf/2254.pdf
https://books.ifmo.ru/file/pdf/3066.pdf
http://www.consultant.ru/
https://stepik.org/course/67/syllabus
https://stepik.org/course/100707/promo
https://stepik.org/course/76/syllabus
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6. DOBC JJIAHD — URL: https://e.lanbook.com/,
7. DOBC Znanium.com — URL: https://znanium.com/

8.4 [Ilepeyenb WHGPOPMANUOHHBIX TEXHOJOTHI, HCHOJAb3yeMbIX NPH HU3yYeHHUH
AMCUMILINHBI, BKJIIOYAasi NPOrpaMMHOe o0ecriedeHmne

1. OC cemetictBa Microsoft Windows.

2. MS Office 365.

3. bpayzep.

4. SI3pik mporpammupoBanus Python — URL: https://www.python.org/

5. Cpema mnporpamMupoBaHuss Ha s3eike Python, wanpumep, JuputerLab URL:
https://jupyter.org/.

6. NumPy — maker as HayuHbIX BhruncieHui ¢ Python. — URL: https://numpy.org/

7. TIlporpammHoe oOecrieueHHe C OTKPBITBIM HCXOAHBIM KOJOM JUIsi MaTeMaTHKU, HayKd U
texuuku — URL: https://scipy.org/

8. bubnnoteka Ha si3pike nporpamMmupoBaHus Python ans Bu3yanuszanum naHHBIX ABYMEpPHOU
u TpéxmepHoii rpadukoit Matplotlib — URL: https://matplotlib.org/

9. MucTpyMeHT ais aHaau3a U 00pabOTKH JaHHBIX C OTKPBITBIM HCXOJHBIM KozoMm Pandas —
URL.: https://pandas.pydata.org/

10. Anaconda — mutatdopma ajst ObICTPOl pa3pabOTKU U pa3BEPThIBAHUS OC30MACHBIX PEIICHUI
Python — URL.: https://www.anaconda.com/

11. Google Colab — URL.: https://colab.research.google.com/#scrollTo=5fCEDCU_qgrC0

12. API riy6okoro odyuenus Keras — URL: https://keras.io/

13. KommiekcHass ~— miuardgopma  MammHHOro  oOyuenust  TensorFlow — — URL:
https://www.tensorflow.org/

14. MammHHOE OOYy4YeHHE C OTKPBITHIM HMCXOIHBIM KOJOM M BHU3yanu3amus JaHHbIXx Orange
Data Mining — URL: https://orangedatamining.com/

15. Data Analytics Platform KNIME — URL.: https://www.knime.com/knime-analytics-platform

16. HexoMMepueckuil TPOEKT C OTKPBITBIM HCXOIHBIM KojoM Project Jupyter — URL:
https://jupyter.org/

17. bubnuorexka manst pabotel ¢ wu3oOpakenusmu B Python. — URL: https://python-
scripts.com/pillow

18. Computer Vision Annotation Tool (CVAT). — URL: https://www.cvat.ai/

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUTNINHBI

VYueOuas aynutopus 4205 115 IpOBEACHMSI 3aHSATHH JICKIIMOHHOTO ¥ CEMUHAPCKOTO THIIA
(mpakTUYeCKUE 3aHSTHA); TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTALUN; TEKYIIET0 KOHTPOJIS
U IIPOMEKYTOUYHOM aTTECTALUU.

OcHaneHHOCTh:

YueOHast Mmebenb: CToMbI — 35, CTynbs — 75, HO0CKa MenoBas, kadempa.

OcHoBHOE 000pyIOBaHKE: IKpaH sl TpoekTopa 1 mT., mpoekTop — 1 MT., KOMIBIOTED B
KOMILIEKTE - | 1IT.

VYuebnas aynutopus 4202 KommblOTepHBIH Kiacc, sl TPOBENCHUS JIaOOpaTOPHBIX
3aHSITHIA, CAMOCTOSITEILHON PaOOTHI.

OcHaeHHOCTh:

Y4yeOHast MeOenb: CTON MpernoaaBarens, KOMIBIOTEPHBIE CTONBI — 15, KOMIBIOTEPHBIC
Kpecia — 16.

OcHoBHOEe oOOOpynoBaHue: 15 KOMIBIOTEPOB C  JOCTYIIOM B  BJIEKTPOHHO-
obpasoBarenbhyto cpeny Akanemuu, ObC u cetn uTepHeT.
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VYuebnas ayautopus 4203 KoMmberoTepHslii Kiacc.

OcHaeHHOCTh:

VYuebHas meOenb: CTOJ MpenojaBaTeis, KOMIBIOTEPHBIE CTOJBI — 15, KOMITBIOTEPHBIE
Kpecna — 16;

OcHoBHOEe oOOopynoBaHue: 15 KOMIBIOTEPOB C  JOCTYIIOM B  BJIEKTPOHHO-
obpasoBarenbhyto cpeny Akanemun, ObC u cetn HTepHeT.

OcobeHHOCTH — peanu3alil  JAUCHUIUIMHBL  (MOIYJIS)[UIs  HMHBAJUIOB W JIHUIl C
OrpaHUYEHHBIMU BO3MOKHOCTSAMU 37J0POBbS

Jlnst obecrieueHnss 0O0pa30BaHMS MHBAIWAOB U JIAI] C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMU
3n0poBbst (OB3) peanuzanus TUCHMIUIMHBI MOXKET OCYIIECTBIATHCS B aalTUPOBAHHOM BHJIE,
UCXOJSl W3 WHIMBHIYAIbHBIX NCHUXO(QHU3MUECKHX OCOOCHHOCTEH M MO JMYHOMY 3asBICHHIO
00y4aromerocsi, B 4aCTU CO3JaHMsI CIICIHATIbHBIX YCIOBUH.

B cnenuanbHbIE YCIOBHS MOTYT BXOAWTH: TPEJOCTABICHHE OTICIBHOI ayJUTOpPHH,
HEOOXO/IMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE ACCUCTEHTA, OKA3hIBAIOIIET0 HEOOXOIUMYIO
TEXHHYECKYIO TIOMOIIb, BEIOOP (OPMBI NMPEJOCTABICHNS MHCTPYKINHU TI0 TOPSAAKY IMPOBEICHUS
TEKYIIET0 KOHTPOJIS M TPOMEKYTOYHOW AaTTeCTallud, HCIOJIb30BAHUE  CIHEIHAIBHBIX
TEXHHYECKHUX CPEJCTB, MPEJOCTABICHUE MIEPEPhIBA IS TpHEMa MUY, JIEKapCTB U Jp.

Jis nun ¢ OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH  370pPOBbSl  IPEAYCMOTPEHA OpraHH3alus
KOHCYJBTAIMH C NCIOIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CaMOCTOSITEIbHONW pPabOThl OOydYaIOUIMXCS U3 YHCIa
MHBAJIHMIOB U JIMI[ C OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 310poBbs (OB3) mpemocraBisioTcs B
¢dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B IE€YaTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,
— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
JI7st UL ¢ HapyIICHUSIMH ClTyXa:
— B IeYaTHoM (opme,
— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapaTra:
— B IeYaTHO# dopme,
— B (opMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA

o0yJaromuxcs.
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10 KapTra koMneTeHUMi TUCUUIJIMHBI

TexHnYecKoe 3peHne B arpouH:KeHepuu (Hanpasienune noarotoBku — 35.03.06 «ArpounxeHepus» npoduiib McKyccTBEHHbIH HHTEJIEKT)

Lens (opmMHupoBaHNE KOMIIETEHITHH 3()(HEKTHBHOTO IPUMEHEHHUS CHCTEM TEXHHYECKOTO 3pSHHS IS PEIICHUS arpOTeXHIMYECKHUX 3a/1a4.
JTUCTIATUTHHBI
3anaun ®  U3YYEHHE TEOPETHUECKHX OCHOB (hopMUpOBaHHS U 00pabOTKH N300pasKeHHIA:
AUCIHIIIMHBI ®  [IPAKTHYECKOE OCBOECHHE METOIOB TEXHUYECKOI'O 3PEHNS,
®  U3yYeHHE W NOJYYCHHE HABHIKOB PEATIM3AIIMOHHbBIE CHCTEM TEXHIMYECKOTO 3PCHHUS B arPOMHKCHEPHH;
e  TIOJlyYeHHE HABBIKOB 00pabOTKHM M MOATOTOBKA JAHHBIX JUIS CHCTEM TEXHHICCKOTO 3PEHHUSI.
B mporiecce ocBoeHMs JaHHOW AWCIUILIMHEI CTYIEHT (OPMUPYET U IEMOHCTPUPYET CIEAYIONIHE
Komnereniuu [Tmarupyemslie pe3yabTaThl 00ydeHHS Texunonormmn |®opma OIEHOYHOTO .
CryneHn ypoBHEH OCBOCHHUS KOMIIETEHLIH
Unnexc|  DopMymmpoBKa (MHAMKATOPBI JOCTH)KEHHS] KOMIIETEHIMH) | (OPMHUpPOBaHUS cpezcTBa
[TpodeccronanbHble KOMIETEHIMN
IK-19 | Cnocoben WIIK-19.1. Pemaer npuxiasnbie 3a1aud 1 Jlexuu VYcTHblif onpoc IloporoBelii ypoBeHb
UCIIOJIb30BaTh OJIHY ydacTBYeT B pEaJM3allid IPOCKTOB B YacTU4HO 3HAET NPHHLUITBI TOCTPOCHHS CHCTEM
W HECKOJIBKO obnactn CKBO3HOM mudposoii | Jlaboparopusle | MHauBHayanbHOE | KOMIIBIOTEPHOTO — 3pEHMS, METOABI M MOAXOIBI K
CKBO3HBIX IU(POBHEIX | cyOTexHosornn «KoMIbroTepHOE 3peHre» 3aHATHS 3aJaHue IUIAHUPOBAHMIO M pEAIU3alMU TPOEKTOB [0 CO3JaHHUI0
cyOTexHoI0THI CUCTEM HMCKYCCTBEHHOT'O MHTEJUIEKTa Ha OCHOBE CKBO3HOU
HCKYCCTBEHHOTO CamocTosTensH mudposoil cyorexHonorun «KommblotepHoe 3peHue». B
MHTEJUIEKTa as pabora OCHOBHOM yMEET pemIaTh 3a7aduH 110 BHIIOJHESHUIO

KOJUIEKTHBHOW TIPOEGKTHON MAEATEIBHOCTH JUIS CO3MaHMA,
MOJJIEP)KKH W HCIONB30BAHMSA CHCTEM HMCKYCCTBEHHOTO
HMHTEJJIEKTa Ha OCHOBE CKBO3HOM mudpoBon
cybrexnonoruu «KommploTepHOe 3peHne».

IIpoaBUHYTHIN YyPOBEHb
3HaeT NMPUHIUIIBI TMOCTPOCHHUA CHUCTEM KOMIIBIOTCPHOI'O
3p€Husd, METOAbl MW NOAXOAbl K IUIAHUPOBAHUIO U
peanu3anuu MPOEKTOB 1o CO3/1aHUIO CUCTEM
HUCKYCCTBEHHOTO HHTEJUIEKTa Ha OCHOBE CKBO3HOM
uudposoil  cyorexHonorun  «KommbploTepHOE  3peHHEN.
YMeer pewmath 3aaud MO BBINOJHEHUIO KOJJIEKTUBHOM
MIPOEKTHON [NESITEFHOCTH MM CO3JAaHWs, MOINEPKKH M
UCTIONIb30BAHMSA CHCTEM HCKYCCTBEHHOTO HWHTEIIEKTa Ha
OCHOBE CKBO3HOM ugpoBoi CyOTEeXHOJIOTHH
«KommbioTepHOE 3peHue».

Bbicokuii ypoBeHb (
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JleMoHCTpUpYyeT TiyOOKO€ 3HaHHME W [OHUMaHHE:
IPUHIUIOB MOCTPOEHUs] CUCTEM KOMIIBIOTEPHOIO 3PEHUs,
METOJIOB M TOAXOJOB K IJAHUPOBAHUIO U peaTu3aluu
MPOEKTOB IO  CO3JAaHMI0O  CHUCTEM  HCKYCCTBEHHOTO
HUHTEJJIEKTa Ha OCHOBE CKBO3HOM udpoBoi
cyorexnonorun «KommprorepHoe 3peHme». IloTHOCTBIO
BEPHO W CaMOCTOSITENBHO YMEET: pemaTh 3afadd 110
BBIITOJTHEHHUIO KOJUICKTHBHON MPOEKTHON NEATENBHOCTU IS
CO3/aHus, TOANCPKKA W  HUCIOIB30BAHHUS  CHCTEM
HUCKYyCCTBEHHOTO HMHTEJJIEKTa HAa OCHOBE CKBO3HOM
ndposoii cydrexHonornu «KomneloTepHoe 3peHue».

[1K-14

Crocoben
HCII0JIL30BaTh
CUCTEMBI
HCKYCCTBEHHOTO
HMHTEJIEKTA B
pelieHu: 3a1a4
aHaau3a,
MIPOTHO3UPOBAHUS,
IUIAaHUPOBAHHS,
CHHTE3a U MPUHSATHS
peleHui

WIIK-14.1. BriOupaer MeTonmbl perieHHs
3aa4  C  HCIIOJBb30BAaHHEM  CHCTEM
HCKYCCTBEHHOT'O UHTEJUIEKTa

UIIK-14.2. Pemaer 3a1a9u c
UCIIONB30BAaHHEM CHCTEM HCKYCCTBEHHOTO
MHTEIUICKTa

Jlexnun

JlabopaTtopHbie
3aHATHS

CaMOCTOSTENbH
as pabora

VYcTHblif onpoc

NupuBuayansHOE
3aaHue

IloporoBelii ypoBeHb
YacTUUHO 3HA€T OCHOBHBIE METOABI pEIIeHHs 3agad C
HCIOJIb30BAHUEM CHCTEM HCKYCCTBEHHOI'O WHTEJUIEKTA;
KJIACChl 3a/lay, pELIAacMbIX C UCIOJIb30BAHUEM CHUCTEM
HUCKYCCTBEHHOTO  MHTENJIEKTa, W KPUTEPUH  OLICHKH
MOJy4a€MBIX PE3yJbTAaTOB pelleHHs. B OCHOBHOM yMeeT
BBIOMpAaTh METOABl PEIICHHWA 33had C HCIIOJIb30BAHHEM
CHUCTEM HCKYCCTBEHHOTO HHTEIUIEKTa; MPUMEHATh METOJBI
oOpaleHns K LeJIeBBIM NIEPEMEHHBIM U 33JaHUSI HCXOJHBIX
JaHHBIX WM  OrPaHWYEHWH; OLEHHMBATh  IIOJyYEHHBIE
pe3yibTaThl PEIIEHHUs 3a1a4 C MCIOIb30BAHUEM CHCTEM
HCKYCCTBEHHOI'0 MHTEJLIEKTA.
IIpoaBMHYTBIN YPOBEHD
3HaeT  OCHOBHBIE  METOJBl  pelIeHHs  3afady ¢
HCIOJIb30BAHUEM CHCTEM MCKYCCTBEHHOI'O WHTEJICKTA;
KJIACChl 3ajjad, PENIAEMBIX C MCIIOJIb30BAHUEM CUCTEM
HCKYCCTBEHHOTO HWHTEIUIEKTAa, U KPUTEPHH OLECHKH
MOJTYy4aeMbIX pPE3yJIbTaTOB pEIICHHsA. YMEeT BBIOMPATh
METOABl PEHIEHUs 3ajjad C UCIOJIB30BaHHEM CHUCTEM
HUCKYCCTBEHHOTO  HMHTEJJIEKTa;  NPUMEHATb  METOJbI
oOpalieHns K IeIeBbIM EPEMEHHBIM M 33JaHNs] HCXOIHBIX
JIAaHHBIX W OrPAaHUYEHUI; OLCHUBAThb  IOJyYEHHBIE
pe3ynbTaThl PELICHUs 3aJad C HCIOJIb30BAHMEM CHCTEM
HACKYCCTBEHHOT'O MHTEIIEKTA.
Bbicokuii ypoBeHb

JleMoHCTpUpYeT IITy0OKO€ 3HaHNE M TOHUMaHHE: OCHOBHBIX
METONOB pELICHUS 3aJa4 C MHCIOJb30BAHMEM CHCTEM
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HCKYCCTBEHHOTO MHTEJUIEKTa; KJIACCOB 3ajay, PEIIaeMbIX C
HCTOJIb30BAHUEM CHCTEM HCKYCCTBEHHOI'O MHTEJUIEKTa, U
KpUTEPUEB OLIEHKH [OJIy4aeMbIX pPe3yJbTaTOB PpELICHHUS.
[TomHOCTBIO BEPHO M CAMOCTOSITETIHHO YMEET: BBIOMpATh
METOIBl peIIeHus 3a7ad C WCIOJNB30BAaHHEM CHCTEM
HUCKYyCCTBEHHOTO  WHTEIUICKTa;  IPUMEHATH  METOJBI
oOpareHns K IeJIeBBIM IIePEeMEHHBIM U 3aJaHUsl HCXOJHBIX
MAHHBIX W  OTPAaHWYCHW; OICHWBATH  IIONyYCHHEIC
pe3yIBTAaTHl pEIIeHUs 3a1a4 C HCIOJIb30BAHHEM CHCTEM
HMCKYCCTBEHHOTO MHTEJIEKTA.
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