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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CiocoGeH oCyIIeCTBIATh MOIICPKKY pa3paboTK HHPOPMAIIMOHHBIX CHCTEM, METOIOB,
MoJIeIel, aIrOPUTMOB, TEXHOJIOTUN U HHCTPYMEHTAIIBHBIX CPEJICTB pabOTHI C JAHHBIMU U
3HAHUSAMU
NJI-1 OcymectisieT noaaep XKy pazpadorku npototunoB C Ha 0OCHOBE HAKOILIEHHOTO
OTbITa
N/1-3 Pa3pabarbiBaeT peKOMEHJAIMU 110 BHEAPEHHUIO U UCIIOJIb30BAaHUIO METO0OB, MOJIETIEH,
AITOPUTMOB, TEXHOJIOTUI M HHCTPYMEHTAIIBHBIX CPEJICTB padOThI C JAHHBIMU U 3HAHUSMU

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzaiuu: Jomyck K 1adbopaTopHOil padoTe
1. JTabopartopnas Nel. [ToaroroBka gaHHbIX Uit 00ydeHus ¢ nomoiibio OpenCV
(JTaboparopuas padoTta)
2. Jlaboparopnas Ne2. O6yuenue HC st 3anaun knaccudukanuu (JlabopatopHas padora)
3. JIaboparopHast Ne3. O6yuenne HC anst 3amaun cermentanuu (Jlaboparopnas padora)
4. Jlaboparopnas Ned. O6yuenue rinyookoit HC Ha ogHOM u3 apxuTekTyp Ha BbiOop Unet,
MaskRCNN, CAN (JlaboparopHast paboTta)

BPC aucuunjavHbl

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHII TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO

AUCHUILINHE:

KM-1 JlaGoparopnas Nel. [TonroroBka qanubix it o0yuenus ¢ nomotnbio OpenCV (JIaboparopHas
paborta)

KM-2 Jla6opatopHas Ne2. O6yuenue HC s 3amaun kinaccudukanuu (JlabopatopHas padora)

KM-3 JlaGopatopHas Ne3. O0yuenue HC ans 3amaun cermenranuu (JlabopatopHas pabora)

KM-4 Jla6opatopHas Ne4. OGyuenue rinyookoit HC Ha onHo# u3 apxutektyp Ha Beioop Unet,
MaskRCNN, CAN (JIaboparopHas paboTta)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Nupekc KM-1 KM-2 KM-3 KM-4
Pazpen nucuumHb
KM:
Cpok KM: 4 8 12 16

Bsenenue




OCHOBHBIE TPUHITUITEI 00Pa0OTKH U300paKEHUI

OcHoBBI pa0boThI ¢ OubIMoTeKOH OpenCV

OcHoBBI paboThI ¢ OubIMoTeKOH OpenCV

OCHOBHBIE KJIaCChI 3aJa4 KOMHBIOTCpHOFO 3pCHUA

OCHOBHBIE KJIaCChI 3aJa4 KOMHBIOTCpHOFO 3pCHUA

CoBpemeHnHbie apxuTekTypbl HC

CoBpemennble apxutekTypsl HC

Bec KM:

25

25

25

25

BPC kypcoBoii paGoTbsl/mpoexTa

2 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MCPOHpI/IHTHﬁ TEKYIIET0 KOHTPOJAHA YCII€EBAEMOCTH IIO KprOBOﬁ

padore:
KM-1 IlocranoBka u ananu3 3agauu KP
KM-2 3ammra KypcoBoit paboThl

Buja npomexyrounoii arrectanmu — 3amura KP.

Beca kOHTpOIBHBIX MepOnpUsITHiL, Y0

HNupnexc KM-1 KM-2
Paznen mucnumianHe!

KM:

Cpox KM: 8 16
[TocranoBka n ananu3s 3anaun KP u noaroroska 0630pHoOi yacTu +
paboThI
amra KP +

Bec KM: 40 60




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 N-1nk1 OcymiectBisieT | 3HATh: KM-1 JlaGoparoprast Nel. [TonroroBka JaHHBIX TSI OOYICHHS C TIOMOIIIHIO
MOAJIEPKKY paspabotku | OcunoBHbIe apxuTekTypsl HC | OpenCV (JIabopaTopHas padota)
nporotunoB MC Ha ocHOBe | ISl pelieHus 3a1a4 KM-2 Jlaboparopnast Ne2. O6yuenne HC s 3agaun kinaccuuxanuu
HAaKOILJIEHHOTO OIhITa KJIaCCU(PUKALINH U (JTaboparopnas paboTa)
CerMeHTaIuu KM-3 Jlabopatopnas Ne3. O0yuenne HC myist 3aaun cerMeHTaluu
OcoOennoctu nmpumenenus | (JJabopartopnas pabota)
HC KM-4 Jlabopatopnas Ned. O0yuenune rinyookoit HC Ha ogHoit u3
YMers: apxutekTyp Ha BbIOOp Unet, MaskRCNN, CAN (JIabopaTopHas padoTta)
Jlenatb cepBHC, IPUTOIHBII
K MPOMBITIIEHHOM
HKCIUTyaTaIllii Ha OCHOBE
obyuennoit HC
Co3znaBath oOy4Jaronime
Ha0OpbI JTaHHBIX U 00y4aTh
HC na ocHOBE 3THX TaHHBIX
I1K-1 NJ-3nk1  Pa3pabareiBaer | 3HaTh: KM-1 Jla6oparophnas Nel. IToaroroBka JaHHBIX JUIst 0OyU€HHS ¢ TOMOILBIO
pEKOMEH 1Al o | Apxutextypbl HC mist OpenCV (JIaGopatopnas paboTa)
BHEJIPEHHUIO U | paboThl C N300paKEHUSIMU KM-4 JIa6oparopHnas Ned. O6yuenue riyookoit HC Ha onHol u3
WCIIOJIb30BAaHUIO  METO0B, | OCHOBHBIE CPECTBA JTsI apxutexTyp Ha BeIOOp Unet, MaskRCNN, CAN (JIabopaTopHas pabota)
Mo/IeleH, aJITOPUTMOB, | pabOThI ¢ U300pAKEHUSIMU
TEXHOJIOTHI U | YMETh:
MHCTPYMEHTAJIBHBIX cpelcTB | [IpoekTupoBaTh 1 00y4yaTh
pab6otet ¢ ganHeiMu U | HC
3HAHUSMHU [TpumeHsaTH OUOINOTEKY

OpenCV st 06paboTku




| m306paxenii




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIabopaTopnasi Nel. [loaroroBka qaHHbIX 1Jis1 00y4eHus ¢ noMombo OpenCV

®opmbl peasu3anun: J[omyck k maboparopHoii padbore
Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MEPONPUATHSA: 3aIIKUTa JJA00paTOPHOU paboThI 1.

KpaTkoe conep:kanue 3a1aHusi:

JlaGopatopnas Nel. [TonroroBka qaHHbIX AJ1st 00y4eHus ¢ nomoipio OpenCV

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arIaHMpOBaHHBIE PE3yJabTaThl OOyYEHHS IO
JMCIUIIIIMHE

Bomnpocel/3aganust st mpoBEpKU

3uarb: OcHoBHBIEe apxutektypel HC nmns 1.IIpencraBnenne n300pakeH B BUE
peleHus 3a/1a4y KJaccupuKauu u numpy MaccuBoB. OCOOEHHOCTH, TPUHIIUIIBI.
CerMEHTaluu

3uatb: OCHOBHBIE cpencTBa uis paboOThl ¢ 1.CBeptku. OcHoBHbIE onepauui. [Ipumepsl
N300paXeHUSIMU CBEPTOYHBIX SJIEP.

Ymerts: [Ipumensats 6ubnunoreky OpenCV mns
00paboTKK N300paKEHUI

1.ITocunTaTh pe3ynbTaT MIPUMEHEHUS
CBEPTKTH.
2.4YT0 TaKoe TOXIACCTBEHHOE AP0 CBEPTKU?

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: «3a4TCHOY
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: 3ammiiena JIPNel

Oyenka: «HE 3aUTEHO»
Onucanue xapakmepucmuxu evinonanenus 3nanus: He 3ammmena JIPNel

KM-2. JIabopatopnas Ne2. Ooyuenue HC nis 3agauu kiaaccupurannu

®opmbl peanuzanuu: Jlonyck K abopatopHoii pabore
Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOI0 MEPONPUATHSA: 3anTUTa JIA0OPATOPHOM padoTHI 1.

Kpartkoe cogep:xxanue 3aganus:
O6yuenne HC nns 3amaun kinaccudukanum

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3annaHUpOBaHHBIE pe3yNbTaThl OOy4YEHHUS IO
JUCLUIUINHE

Bomnpocei/3aganus 11t mpoBepKu

3unatb: Ocobennoctu npumenenus HC

1.®dopmynupoBKa 3a1auun Kiiaccupukamum
M300payKeHUH.

2.YT0 TaKo€ CKPBITHIE CJIOU, UX BIIASIHUE Ha
oOydeHue CeTH.

3.®ynkuus aktuanyu. [Ipumepsr,

CBOMCTBA.




3anmaHupOBaHHBIE pe3ynbTaThl 00y4yeHHs 1o | Bompocsl/3ananus A IpoOBEpKU
JTUCHUTIIINHE

YMmers: Co3gaBath  oOydvaronue  HaOOPHI 1.Kak ctpouTthcst mpouecc ooydenuss HC?
naHHbIX 1 00ydaTh HC Ha OCHOBE THUX JTaHHBIX 2.Kak pabotaer QpyHKIUS aKTUBALUU
softmax u e€ oTaM4Ke 0T KPOCCIHTPOIIUU?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: «3a4T€HO»
Onucanue xapakxmepucmuku 8blnoIHeHus sHanus: 3auuiera JIP2

Oyenka: «He 3a4TCHO»
Onucanue xapakxmepucmuxu evinoanenus snanus: He 3amumena JIP2

KM-3. Jlaboparopuas Ne3. O0yuenue HC nis 3agauu cermeHTaluK

®opmbl peasu3anun: Jlonyck k 1aboparopHoii padore

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa mnpoBegeHUs] KOHTPOJILHOrO MepomnpusaTHsi: 3amuTa JlaGoparopHoit pabOThI
O6yuenune HC nns 3agaun cerMmeHTanuu .

n

Kparkoe conep:kanue 3aaHus:
O6yuenue HC miis 3amaun cermeHTanum

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3amiaHUpOBaHHBIC pe3yiabTaThl 00ydeHHs 10 | Bompockl/3aganust Uisl POBEPKH
JUCLUIUIMHE

VYmMmetn: Co3naBarh o0Oyyaroiue HabOpbl TaHHBIX U 1.TunoBble apXUTEKTYpHI JUIs 3a4a4U
o0yuyatb HC Ha OCHOBE 3THX JaHHBIX CerMEeHTalluu U300paxKeHn i
2.TunoBble QyHKIIUU aKTUBALIUU JIJIS
3aJ]aud CErMEHTAIMM N300paskeHHH

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka. «3a9TECHO»
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: 3amuiiena JIP3

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuxu gvinonanenus 3nanus: He 3amumena JIP3

KM-4. JladopaTopHasi Ned. O0yuenue riyookoit HC Ha oqHOM U3 apXMTeKTYp Ha
BbI0Op Unet, MaskRCNN, CAN

®opmbl peasu3anun: J[omyck k 1abopatopHoii padbore

Tun koHTpoIbHOTO MeponpusitTus: Jlaboparopnas pabora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro MepompusaTusi: JlaGopatopras Ne4. OOydeHue
rryookoit HC Ha oxHoli n3 apxutektyp Ha BeIOop Unet, MaskRCNN, CAN.

Kparkoe conepxxanue 3aganus:
BeiOpaTh 1 00y4UTh OJTHY U3 COBpEeMEHHBIX HelpoceTeBbix apxutekTyp Unet, MaskRCNN,
CAN, RESNET.

KoHTpoJibHbIe BONIpochl/3ajaHuA:




3amnaHUpOBaHHBIE  pe3ynbTaThl  oOyueHus 1o | Bompockl/3aganust 11t mpoBepKU
JTUCITUTUINHE
3nath: Apxutektypsl HC nmns  pabotel ¢ 1.ITpunnun Image2Image u pixel2pixel
N300paXKEHUSIMU APXUTEKTYP.
2.0cHOBHas ujes B apXUTEKType
UNET
YMeTs: Henatp CEpBHC, MIPUTOAHBIN K 1.Ontumuzarop ADAM - ocobeHHOCTH
NPOMBIIUICHHOW  JKCIUTyaTallid  Ha  OCHOBE U CUTYyalluu TPMHUCHEHUSI.
06ydennoit HC

VYwmers: [IpoexktupoBats u 06yyars HC

1.Kak yctpoena QyHKIus moTeps aist
oOydenus cereit Image2Ilmage

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: «3a4T€HO
Onucanue xapakxmepucmuku eblnoaneHus sHanus: 3auuiera JIP4

Oyenxa: «He 3a4TCHO»
Onucanue xapakxmepucmuxu evinoanenus snanus: He 3amumena JIP4




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

dopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsiera

1. ®opmynupoBKa 33/1a4u CErMEHTUPOBAHUS N300paKEHUN.
2. Ontumuzarop ADAM u RMSprop

IIpouenypa npoBeaenust

DK3aMeH IPOBOJAUTCS YCTHO, B (popMe OTBETOB Ha BOIPOCHI OWJIETa U JOMOJIHUTEIbHBIE BOMIPOCHI
sk3ameHaropa. CTyJeHTy Ha MOJAroTOBKY gaetcst 60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: NJI-1nk1 OcymiecTBisetr noaaepxky paspadotku nporoturnos UC
Ha OCHOBE HAKOIUIEHHOTO OTIbITA

Bonpocel, 3a1anns
1.Ontumuzarop ADAM - 0COOEHHOCTH U CUTYAI[UU TPUMEHEHUSI.
2.CBepTKH. OCHOBHBIE onepauu. [Ipumepsl cBEpTOUHBIX sAA€ED.
3.IMpunmun Image2Image u pixel2pixel apxuTexTyp.
4.Kak paboTaer ¢pyHKUUs akTHBaLMU softmax u e€ oTiindure 0T KPOCCOHTPOIUH?
5.Yto Takoe CKpBIThIE CJIOU, UX BIUSHUE HA O0yUEHHE CETH.
6. TunoBele GYyHKINU aKTUBALMY JUISL 33[a4l CETMEHTALUN N300pakeHui

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.®opmynrpoBKa 3a/1a4u CETMEHTAIIMH U300paKeHUI
OTBeTHI:

CdopmynrpoBaTh OCHOBHBIC TPUHIIMIIBI U MTOJAXO/IBI K PEIICHUIO 3a/1a4H.
Bepurriit otBeT: Pacckas mpo QpyHKIIMU noTeps ISt 3a7ja4i CETMEHTAIlUU, UX BU]I,
0COOEHHOCTH O0y4YEeHHsI ceTeH.

2.ApxuTeKTypa CBEpTOYHOM CETH s Kilaccuukanuu n3o0paxeHui
OTBeTsI:

Onucatb OJHY U3 U3BECTHBIX aPXUTEKTYp CETeH
Bepnsiit otBeT: Pacckas mpo resnet

2. Komnerenuusi/Muaukarop: NJI[-3nk-1 PaspabareiBaeT pekoMeHannu 1o BHEIPEHUIO U
HCIIOJIb30BAaHUIO METOJI0B, MOZEIIEH, AITOPUTMOB, TEXHOJIOTMHA U MHCTPYMEHTAJIbHBIX CPEJICTB
paboThI C TaHHBIMH U 3HAHUSIMH

Bonpocsl, 3aganus
1.IIpencraBnenue u3o0pakeHui B Buae numpy MaccuBoB. OCOOEHHOCTH, TPUHIIMIIHI.
2.®opMynHUpoOBKa 3aauu KiIacCu(PUKAIUN U300paskeHU.
3.0cHoBHas uaes B apxurekrype UNET

4.Kaxk yctpoeHa ¢pyHKIMs oTeps a5 o0yueHus ceteit Image2lmage
5.Wcnonb3oBanue ciaoéB batchnorm B CBEpTOYHBIX CETAX

6.Yro takoe fully convolution HelipoHHble ceTn

10



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.®opmynupoBKa 3a1auu Kiaccuukanuu u300pakxeHu i
OTBeTHI:

CdopmynnpoBaTh OCHOBHBIEC TPUHIIMIIBI U MTOAXO/IbI K PEIICHUIO 33/1a4H.
Bepnbrii otBeT: Paccka3 mpo GyHKIINH MOTEPh IS 3a/1a4u KiIacCu(UKAIMN, UX BH/,
0COOEHHOCTH OOYYCHHSI CETEH.

2.ApXHUTEKTYypa CBEPTOYHOU CETH JIJIsi CETMEHTAIH H300paKeHU
OTtBeTsI:

Pacckazath npo cetn image2image
Bepnsiii orBeT: Onucath apxutektypy UNET

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: OTBET B MIOJTHOM ObEME

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3Hanus: J|aH OTBeT 0e3 JeTasieil 1 TOUHBIX
MaTeMaTHYECKUX (pOpMyIUpOBOK

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: HE JaH IPABUIBHBIN OTBET HA OJWH U3 BOIIPOCOB

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: Hu Ha OJWH U3 BOIIPOCOB HE J1aH KOPPEKTHBIN
OTBET

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHMHIOBOM cHUCTeMe AJs
ctynentoB HUY "MOU" Ha ocHOBaHUHU cEMECTPOBOM COCTaBIISAIOLICH.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP

L. Ilpoyeoypa 3augumuvr KIlI/KP

JemoHCcTpanus paboyero NporpaMMHOTO MPOTYKTa
II. Onucanue wkanvl oueHuBanus

Ouyenka. «3a4TECHO»
Onucanue xapakxmepucmuxu evinoanenus snanus: Ilokazano padodee MporpaMMHOE CPEICTBO

Oyenxa: «He 3a4TEHO»
Onucanue xapaxmepucmuxu evinoineHus snanus: He mokazano pabodee mporpaMMHOE CPEICTBO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIibHO-pEHTHMHIOBOM cHUCTeME AJs
crtynentoB HUY "MD" Ha ocHOBaHUHU CEMECTPOBOM COCTABIISAIOLICH.
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