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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I1IK-1 CniocoOeH BBINOIHATH pabOThI HA BCEM KH3HEHHOM LIMKJIE HH(OPMALIMOHHBIX CUCTEM B
BBIOpaHHOM cpefie pa3paboTku Komibiorepaoro [10
NJI-2 JleMOHCTpUpYET 3HAaHUE COBPEMEHHBIX POIPAMMHO-TEXHUUECKUX CPEJCTB,
UH(POPMALMOHHBIX TEXHOJIOTUN M TEHACHIINH UX Pa3BUTHSA

2. [IK-2 Crioco0eH BBITIOJIHTH paOOThI 10 BHEAPEHHUIO U COMPOBOXKICHHUIO Pa3pabOTaHHOTO
npukmnagsoro [10
NJI-1 JleMoHCTpUpPYET YMEHUE BBINOIHITH BHEIpeHUE U corpoBoxaeHue [10

3. [IK-3 CnocobeH npuMeHsITh METO/Ibl U TEXHOJIOTUU UCKYCCTBEHHOTO MHTEIIJICKTA JIst
pa3pabOTKu UHTEIUIEKTYalbHBIX CHCTEM
NJ1-3 JleMoHCTpUpYET 3HAHUS B 00JIACTU TEHICHUUHN pa3BUTHsI HEHPOCETEBBIX TEXHOIOTUN U
yYMEHHE MPUMEHITh HEUPOHHBIE CETU AJIs PELICHUs MPAKTUUECKUX 33/1a4 B 00J1aCcTH
MCKYCCTBEHHOT'O MHTEJIJICKTa

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: Jlomyck K 1aboparopHoi paboTte
1. JIaGopatopHas Nel. IToaroroBka gaHHbIX i 00ydeHus ¢ nomouibio OpenCV
(JIaGopaTopHnast pabora)
2. JIaboparopHas Ne2. O6yuenne HC st 3anaun knaccuduxanuu (JlabopartopHas pabora)
3. JJaboparopnas Ne3. O0yuenune HC ans 3agaun cermentauuu (JlaboparopHast pabota)
4. JIaboparopnas Ned. O6yuenue riryookoit HC Ha onHo#M u3 apxutekTyp Ha BeiOop Unet,
MaskRCNN, CAN (JlaGopaTopHas pabota)

BPC nucuuminHbl

2 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNunexc KM-1 KM-2 KM-3 KM-4
Paznen aucuumuimHb

KM:

Cpok KM: 4 8 12 16
Bsenenue
OCHOBHBIE PUHIMITBI 00pa0OTKH N300paskeHU +

OcHoBbI paboThl ¢ 6ubimorekoit OpenCV

OcHoBbI paboTel ¢ 6ubimorekoit OpenCV +




OcHOBHBIE KJ1acchl 3a71a4 KOMITbIOTEPHOTO 3pEHUS

OcHoBHbIe KJ1acchl 337a4 KoMnploTepHOTo 3peHus + +

CoBpemeHnHbie apxuTekTypbl HC

CoBpemeHHbie apxuTekTypbl HC +
Bec KM: 25 25 25 25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoeKkTa

2 cemecTp
Beca KOHTpOIBHBIX MeponpUiITHL, Y0
Nunekc KM-1 KM-2
Paznen qucuumimnbl
KM:
Cpox KM: 8 16
[TocranoBka u ananu3 3anaun KP u moaroroska 0630pHO# YacTu +
paboThI
3amumra 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-2nk1 JemoHcTpupyet | 3HaTh: Jlaboparopuas Nel. [ToaroroBka JaHHBIX JUISI OOYYCHHS C TIOMOIIIBIO
3HaHUE coBpeMeHHBIX | OcHoBHBIE apxuTekTypsl HC | OpenCV (JIaGopaTopHas pabota)
IPOrPaMMHO-TEXHUYECKUX | JUIsl pElIeHUs 3a/1a4 Jlaboparophnas Ne2. O6yuenne HC st 3anaun knaccuukanuu
cpenctB, WHGOPMAIMOHHBIX | KJacCU(DHUKAIIUU U (JTaboparopnas paboTa)
TEXHOJOTMl M TEHJCHLMH | CETMEHTALINY; JlaboparopHnas Ne3. Obyuenne HC st 3anaum cerMmeHTanuu
UX Pa3BUTHUSA OcoOennoctu nmpumenenus | (JJabopartopnas pabota)
HC JlabopaTtopuas Ne4. O0yuenue rimyookoit HC Ha oiHOM U3 apXUTEKTYyp Ha
YMers: Bb1I00p Unet, MaskRCNN, CAN (JIaboparopnast pabota)
CosznaBath o0yyaronue
Ha0OpbI JTaHHBIX U 00y4aTh
HC na ocHOBe 3THX TaHHBIX
Jlenatb cepBUC, TPUTOIHBIN
K IPOMBIIIJIEHHON
9KCIUTyaTallii Ha OCHOBE
o0yuennoit HC
[1K-2 N-1nk2  JemoHcTpupyeT | 3HaTh: JIaGoparopnas Ne4. O6yuenue riryookoit HC Ha oaHO# U3 apXUTEKTyp Ha
yMEHUe BBITIOJIHATE | Apxutektypbl HC mist BbI0Op Unet, MaskRCNN, CAN (Jlaboparopnas padoTta)
BHE/IpEHHE U | paboThI C N300paKEHUSIMH;
conpoBoxaeHue [1O VYMeTh:
MIPOEKTHPOBATh U 00y4aTh
HC
I1K-3 N-3nk3 JemoHcTpupyeT | 3HaTh: JlaGoparopnas Nel. [ToaroroBka JaHHBIX A7l 00y4EHUS C TOMOILBIO
3HAHUS B 00J1aCTH | OCHOBHBIE CPEICTBA JTsI OpenCV (JIaboparopnas paboTa)
TEH/ICHINH pa3BuTHA | pabOThI ¢ U300PAKEHUSIMU;

HEUPOCETEBBIX TEXHOJIOTUH

YMmers:




U yMEHHE
HEUPOHHBIE
perieHus
3a1au B
HCKYCCTBEHHOTO
MHTEJIJICKTa

MIPUMECHSITh
ceTH JUISt
MIPAKTUIECKIX
obnactu

MPUMEHATH OMOIHOTEKY
OpenCV miist 06paboTku
M300paKeHMIA;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. JlabopaTopnas Nel. [loaroroBka q1aHHbIX 1Jis1 00y4eHus ¢ noMombo OpenCV
®opmbl peasu3anun: J[omyck k maboparopHoii padbore
Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MEPONPUATHSA: 3aIIKTa JJA00pATOPHOU paboThI 1

KpaTkoe cogep:kanue 3a1aHus:
JlaGopatopnas Nel. [TonroroBka qaHHbIX AJ1st 00y4eHus ¢ nomoipio OpenCV

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3uatb: OCHOBHBIE APXUTEKTYpPbI 1.IlpencraBnenne n300paskeHH B BUAEC NUMpPY

HC Ul peleHus  3ajaad MaccuBoB. OcOOEHHOCTH, TPUHIUIIBI.

KJIacCU(UKALMU U CETMEHTAIINH;

3HaTh: OCHOBHBIE CpEICTBA MJIs 1.CBepTu. ocHOBHBIE onepaluu. [Ipumepsl CBEpTOUHBIX
paboThl ¢ U300paKEHUSIMM; SJEP.

YMeTb: MNpUMEHATh OHOIHOTEKY 1.ITocuntaTth pe3yabTaT IPUMEHEHUS CBEPTKTH.
OpenCV TUISt 00paboTku 2.Yt0 Takoe TOXKJIECTBEHHOE PO CBEPTKH.
N300paKCHMI;

Onucanue MKaJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: 3ammuiiena JIPNel

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoninenus 3nanus: He 3ammmena JIPNel

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

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoLHOrO Meponpusitus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEePONPUATHA: 3aliuTa JadopaTopHOi paboTh! 1

Kpartkoe conepixanue 3a1aHusi:
O6yuenune HC nns 3amaun kinaccudukanuu

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3narb: OCOOEHHOCTH TPUMEHEHUs 1.®opMynupoBKa 3a7aun KJacCU(PUKaLUU N300pakeHUH.
HC 2.Yto Takoe CKpBIThIE CJIOH, UX BIMSIHUE Ha O0y4eHHE
CETH.
3.®yukius aktuBanuu. [Ipumepsl, cBOMCTBa.
VYmers: Co3gaBath 00ydaromue 1.Kak crpoutscs mpouecc ooydenust HC?
Habops! naHHbIX U 00ydaTs HC Ha 2.Kak pabotaer QpyHKIus akTUBaluu softmax u eé
OCHOBE ATHX JaHHBIX OTJIMYME OT KPOCCIHTPOIIUU?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO




Onucanue xapakxmepucmuku blnoaHeHus 3Hanua: 3auyieHa JIP2

Oyenka: He 3a4TEHO
Onucanue xapakxmepucmuxu evinoanenus snanus: He 3amunmena JIP2

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

®opmbl peasu3anun: Jlomyck k 1aboparopHoii padore

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeeHUsi KOHTPOJLHOro Meponpusitusi: 3ammra JlaGopatopHoil pabOThI
O6yuenune HC nns 3amaun cermenTanuu "

"

Kpatkoe cogep:xanue 3aganus:
O6yuenne HC niis 3amaun cermMeHTanuu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymetrs: Co3gaBarh oOydaromue 1. TunoBble apXUTEKTYpPHI 1S 33Ja4l CETMEHTALIMN

Habopsl nanHbIX U 00yuate HC Ha M300paKeHUIA

OCHOBE ITHX JaHHBIX 2.TunoBsie GyHKIMU aKTUBALIMU JJISl 3a7a4d
CErMEHTalluu N300pakKeHUH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO
Onucanue xapaxmepucmuxu 6vlnoanenus 3Hanus: 3ammuiiena JIP3

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuxu evinoanenus 3uanus. He 3amuiena JIP3

KM-4. JIadopatopHas Ned. O0yuenne rinyookoit HC Ha oqHOM M3 apXMTEKTYyp Ha
Bb10Op Unet, MaskRCNN, CAN

®opmbl peanuzanuu: Jlonyck K 1abopaTtopHoii pabore

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBexeHusi KOHTPOJIbHOro MeponpusaTusi: JlaGopatopuas Ne4. OOyueHue
riyooxoit HC Ha onHoit n3 apxurektyp Ha Bbioop Unet, MaskRCNN, CAN

Kpatkoe cogep:kaHue 3aiaHusi:
BrIOpath 1 00y4HTh OJIHY U3 COBPEMEHHBIX HelipoceTeBbix apxutektyp Unet, MaskRCNN,
CAN, RESNET.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3Hate: Apxurekrypel HC s 1.IIpunun Image2Image u pixel2pixel apxutexTyp.
paboThI ¢ N300PAKEHUIMU; 2.0cHoBHas uzes B apxurekrype UNET

YMers: Henars CEPBHULC, 1.0ntumuzarop ADAM - 0coGEHHOCTH U CUTYaIl|
IOPUTOJHBIN K  IPOMBIIIJIEHHON MIPMHUEHEHMSL.

AKCILTyaTalui Ha OCHOBE

o0ydennoit HC

YMeTh: NpoeKTUpoBaTh U 00y4aTh 1.Kak ycrpoena ¢pyHKIus HoTeph 1715 00yueHHs ceTen
HC Image2lmage

Onucanue MKaJbl OLICHUBAHUA:




Oyenka. 3a4TE€HO
Onucanue xapakmepucmuku 8blnoanenus 3nanus. 3amuiieHa JIP4

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. He 3ammumiena JIP4



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: 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. Komnerenuunst/Uuaukarop: UJI-2nk-1 JleMoHCTpUpyeT 3HaHUE COBPEMEHHBIX MPOTPAMMHO-
TEXHUYECKUX CPEACTB, MH(OOPMAIIMOHHBIX TEXHOJIOTUH M TSHICHIIMHA UX PAa3BUTHUS

Bonpocel, 3a1anns
1.Ontumuzarop ADAM - 0COOEHHOCTH U CUTYAI[UU TPUMEHEHUSI.
2.CBepTKH. OCHOBHBIE onepanui. IIpumepsl cBepTOUYHBIX sa€Ep.
3.IMpunmun Image2Image u pixel2pixel apxurekryp.
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 /i NPOBEPKU OCTATOYHBIX 3HAHUM

1.®opMynupoBKa 3a1a4u CETMEHTAIUN H300pakeHn i
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 JIsi CETMEHTAIIMU U300paKEeHUIA
OTBeTsI:

Pacckazars npo cetu image2image
Bepnbslii orBeT: Onncate apxutektypy UNET

2. Komnerennusi/Mugukarop: U/1-1nk-2 leMoHCcTprpyeT yMeHNE BBIIOIHATh BHEPEHUE U
conpoBoxaenue [10

Bomnpocsl, 3aganus
1.®opmynupoBKa 3aauu KiaccuUKAIIN H300paskeHHIH.
2.0OcHoBHas uzes B apxurekrype UNET

3.Kak yctpoena ¢pyHkuus noteps uist o0yuenus cereit Image2Image

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.ApxXuTeKTypa CBEPTOYHOM CETH s Kilaccu(uKauu n300pakxeHui
OTBeTsI:
OnucaTh OJHY U3 U3BECTHBIX aPXUTEKTYp CeTel

10



Bepnsiit otBet: Pacckas mmpo resnet

3. Komnerenuusi/Unaukarop: U/I-3nk-3 JleMoHCTpUpyeT 3HAHUS B 00JIACTH TCHICHIIUNA Pa3BUTHS
HEHUPOCETEBBIX TEXHOJOTUN U YMEHUE MPUMEHSATh HEHPOHHBIE CETH JIJIsl PEIICHUS TIPAKTUYECKUX
3aJa4 B 00JJaCTH UCKYCCTBEHHOTO MHTEJIEKTa

Bomnpocel, 3axaHus
1.IIpencraBnenue u3o0pakeHui B Buae numpy MaccuBoB. OCOOEHHOCTH, IPUHIIMIIHI.
2.Hcnonp3oBanue cnoéB batchnorm B CBEPTOUHBIX CETAX
3.Yro Takoe fully convolution HelipoHHBIEC ceTH

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.®opmynupoBKa 3a1auu Kiaccupukanuu u300paxeHui
OTBeTHI:
CdopmynnpoBaTh OCHOBHBIEC TPUHIIMIIBI U MTOAXO/IbI K PEIICHUIO 3a/1a4H.
Bepunbrii otBeT: Paccka3 po GyHKITMH TOTEPh IS 3a/1a49u KiIacCU(UKAIIMN, UX BH]I,
0COOCHHOCTH 00y4YeHHsI ceTeH.

II. Onucanue wkanvl oueHusanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6vlnoanenus 3uanus: OTBET B IIOJTHOM ObEME

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bInoIHeHUs 3Hanus: J|aH OTBET 0e3 JeTalieil 1 TOUHBIX
MaTeMaTHYECKUX (pOpMyIUpOBOK

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HAHUs: HE JaH MTPaBUILHBIN OTBET Ha OJMH U3 BOIPOCOB

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Hu Ha OWH U3 BOITPOCOB HE JTaH KOPPEKTHBIN
OTBET

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY "MD" Ha ocHOBaHMHM cEMECTPOBOM COCTaBIISIOIIEH
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JL1s1 KypcoBOro NpoeKTa/padoTsl:

2 cemecTp

®opma nposenenus: 3amura KII/KP

L. Ilpoyeoypa 3augumuvr KIlI/KP

JemoHCcTpanus paboyero NporpaMMHOTO MPOTYKTa
II. Onucanue wkanvl oueHuBanus

Ouyenka: 3a4TE€HO
Onucanue xapakxmepucmuxu evinoanenus snanus: Ilokazano padodee MporpaMMHOE CPEICTBO

Oyenka: 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
ctynentoB HUY "MD" Ha ocHOBaHMHM CEMECTPOBOI COCTaBIISIOLIEH
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