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1 OBIIIUE IMOJIOKEHU S

OneHouHble MaTepUaibl — 3TO COBOKYIMHOCTh Y4€OHO-METOIMYECKHX MaTepHalIOB
(KOHTPOJIBHBIX 33JaHUl, omucaHui ¢GopM M MpoueAyp), NPeIHA3HAYEHHBIX s OLEHKHU
KayecTBa OCBOCHHUS  OOydYalOUIMMHCS JAaHHOW  JUCHMIUIMHBI KaK 4YacTH  OCHOBHOM
npodeccruoHaIbHON 00pa30BaTeIbHON POrPaMMBI.

[lenb — OUEHUTH COOTBETCTBUE 3HAHWH, YMEHUH U YPOBHA NPUOOPETEHHBIX
KOMIIETEHIIUH, OoOyJaromuxcss LeasiM W TpeOOBaHMSAM OCHOBHOW  Ipo¢ecCHOHATbHON
00pa30BaTeNbHOI NporpaMMbl B XOJ€ IMPOBEAEHUS TEKYIIET0 KOHTPOJS U IMPOMEXYTOUHOMN
aTTeCTallHH.

OcHoBHas 33a7a4a — 00€CIeYUTh OLIEHKY YPOBHS C(hOPMUPOBAHHOCTH OOIIEKYJIBTYPHBIX,
obmenpodecCuoHAIBHBIX U TPO()ECCHOHATIBHBIX KOMIIETEHITUH, TPHOOPETaeMBIX 00YJarOIITUMCS
B COOTBETCTBHUH C ITUMHU TPEOOBAHUSIMHU.

Kontponbs 3HaHuil mpoBoautTcst B (OpME TEKYLIEro KOHTPOJS M IPOMEKYTOUHOU
aTTECTALIUU.

Texkymuii KOHTPOJb YCIIEBAEMOCTH IPOBOAUTCS C IEJBIO OIpPEIeJICHUs] CTEIEeHU
YCBOEHHS yueOHOro MaTepuaja, CBOEBPEMEHHOI'O BBISBIECHUS U YCTPaHEHMs] HEJOCTAaTKOB B
HOJrOTOBKE O0YYAIOIIMXCs U NPUHATHS HEOOXOIUMBIX MEP 110 COBEPIIEHCTBOBAHUIO METOIUKU
npenogaBaHusl y4eOHOM TUCHUIUIMHBI (MOJYJIA), OpraHu3aluu paboThl 00y4aroIUXCs B XOJI€
y4€OHBIX 3aHATHH U OKa3aHUS UM UHAMBUIYaJIbHON ITOMOLIH.

K KOHTpOIIIO TEKyIIEN YCIIEBAEMOCTH OTHOCSATCS NPOBEPKA 3HAHWM, YMEHUM U HaBBIKOB,
OpUOOPETEHHBIX OOYYaIOIUMKCS B XOJA€ BbINOJIHEHUS WHAWBUIYAIbHBIX 3aJaHUA Ha
NPaKTUYECKUX 3aHATUSAX W JIAbOpaTopHBIX padorax. Ilpu oleHMBaHWU pE3yabTATOB OCBOCHUS
NPAaKTUYECKUX 3aHATUHA U JIaOOpaTOPHBIX pabOT NMPUMEHSETCs IIKalda OLEHKH «3auTe€HO — He
3auTeHo». KonmmdecTBO 1a00paTOpPHBIX M MPAKTHYECKUX pabOT M MX TEMaTWKa OINpejescHa
paboueil mporpaMMoi IUCIUILIMHBI, YTBEPKIEHHON 3aBeAyIOIINUM Kadeapoi.

PesynbTar BBIOJNIHEHUS Ka)KOTO MHAWBUJIYaJbHOTO 33JaHUs JOJDKEH COOTBETCTBOBATh
BCEM KPHUTEPUSIM OLIEHKH B COOTBETCTBMM C KOMIETEHUUSAMH, YCTAHOBICHHBIMU JJIS 3alaHHOTO
pazzena JUCHUIUINHBL.

ITpoMexXyTOUHBII KOHTPOJIb IO IUCLHUIUIMHE OCYILECTBIISIETCS IIPOBEACHUEM DK3aMEHA U
TEOPETUYECKOI0 3a4eTa.

dopma TpoBeAEHHS DK3aMEHAa — IHUCbMEHHBIH OTBET IO  YTBEPXKACHHBIM
9K3aMEHALIMOHHBIM  OuieraMm, COPMYIMPOBAHHBIM C Y4YETOM COJIEp)KaHUs  yuyeOHOM
JTUCHUIUIMHBEL. B SK3aMeHalMOHHBIA OMJIET BKIIOYAeTCs J[Ba TEOPETUYECKHUX BOIpOCa M OJHA
3anava. Ilocne BbIMOMHEHUS NHCBMEHHON paboThl 00yyaeMOro NHpPOU3BOJUTCS €€ OLIEHKa
npernojiaBaTeseM U, Ipyu HeoOXO0AUMOCTH, POBOAMUTCS TeOpeTHUecKas Oecesia ¢ 00ydyaeMbIM s
YTOYHEHMSI 9K3aMEHAI[MOHHOM OLEHKH.

2 OIIUCAHME MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUIA

CdopmMupoBaHHOCTh KaXA0W KOMIETEHIIUU (MM €€ 4acTH) B paMKax OCBOEHUS JaHHOMN
JUCLIUIUINHBI OLIEHUBAETCS 110 TPEXYPOBHEBOH IIKAJIE:

1) moporoBbIii YpPOBEHb SBISETCS OOS3aTENbHBIM JUIS BCEX OOYYArOIIUXCSA 10
3aBEPUICHUH OCBOCHMSI TUCIUIINHBL,

2) TPOABHHYTHIH  YPOBCHb  XapakTepU3yeTcs  NPEBBIIICHHEM  MHUHHMAIbHBIX
XapaKTEePUCTHK C(POPMUPOBAHHOCTH KOMIETEHIUH 110 3aBEPIIEHUH OCBOCHUS AUCIUILIUHBI;

3) DSTaJOHHBIA YPOBEHb XapaKTEPU3YETCS MAKCHMAJIbHO BO3MOYKHOH BBIPAXKEHHOCTHIO
KOMIIETEHIIUH U SABJISETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM Il CAMOCOBEPILIEHCTBOBAHUS.



YpoBeHb 0CBOCHUS KOMIIETEHU M, GOPMHUPYEMBIX TUCHHIIIMHON:

Onucanne KPUTECPHUEB U HIKAJIbI OHCHUBAHUA TECTUPOBAHUSA:

HIkana Kpurepuii
OlIeHUBAHUS
3 Gama VYpoBeHb yCBOEHUSI MaTepUaa, peayCMOTPEHHOIO IPOrPaMMOii:
(3TaJIOHHBIN YPOBEHb) |MIPOLEHT BEPHBIX OTBETOB Ha TECTOBBIE BONpPOCH! 0T 85 10 100%
2 Ganna VYpoBeHb yCBOEHUS MaTepuaa, peaycMOTPEHHOIO IPOTrpaMMOii:
(IpOABUHYTHIN YPOBEHB) | IPOIIEHT BEPHBIX OTBETOB Ha T€CTOBbIE Bompockl 0T 70 10 84%
1 6amn VYpoBeHb yCBOEHUS MaTepuaia, peaycCMOTPEHHOIO IIPOTrPAMMOIA:
(mOpOroBbIN YPOBEHb) | IPOLEHT BEPHBIX OTBETOB Ha T€CTOBBIE BONPOchl 0T 50 10 69%
0 6aynos YpoBeHb yCBOEHHUSI MaTepUaa, peayCMOTPEHHOI'O IPOrPaMMOii:

IIPOLIEHT BEPHBIX OTBETOB HAa TeCTOBbIE BOIpockl oT 0 10 49%

Onucanue KpUTEpHEB U IKAJIbI OIEHUBAHUSI TEOPETHYECKOT0 BONpOca:

HIkana Kpurepuii
OLICHUBAHUSA
3 Gama BBICTABIISICTCA CTYAEHTY, KOTOPBIM Jajl MOJHBIM OTBET Ha BOIPOC,

(BTaJ'IOHHHﬁ ypOBeHb) ITI0Ka3all FJ'IY6OKI/IG CUCTCMATHU3UPOBAHHBLIC 3HAHUA, CMOI' IIPUBCCTHU
IMPUMCEPLI, OTBCTUJI HA JOIMMOJIHUTCIIbHBIC BOIIPOCHI IMPLCIIOaBaTCIIA

2 Oamta BBICTABIISIETCS CTYJIEHTY, KOTOPBIN J1ajl MOJIHBIA OTBET HAa BOMPOC, HO
(TpOABHHYTBIN YPOBEHB) | HA HEKOTOPBIE IOMOIHHUTEILHBIE BOIPOCH! MPENOJABATENS OTBETHUII
TOJIBKO C TIOMOIIIBIO HABOJSIIITUX BOIIPOCOB

1 Gamn BBICTABIICTCS CTYICHTY, KOTOPBIA JJaJl HETIONHBII OTBET HA BOIPOC B
(TIOpOTOBBIN YPOBEHB) | GpyieTe W CMOI OTBETHTH HA JOMOJIHHUTEIBHBIC BOIIPOCHI TOJIBKO C
MTOMOIIBIO PEToAaBaTeNs

0 6ayinoB BBICTABJISIETCS CTYJIEHTY, KOTOPBIA HE CMOT OTBETUTH Ha BOIIPOC

Onucanue KPHUTEPHEB H IIKAJIbI ONCHUBAHUSA NPAKTHYECKOI0 3aJaHUA .

[llxana Kpurepuii
OlleHUBAHUS
3 banna 3anaya pelieHa BepHO
(3TaJIOHHBIN YPOBEHbB)
2 Ganna 3ajaua perieHa BEpHO, HO UMEIOTCS HETOUHOCTH B JIOTHKE PEIIeHUS
(IpOJBUHYTHIM YPOBEHB)
1 Gamn 3amaua pemieHa BEpPHO, C  JOMOJHUTEIBHBIMH  HABOISIIMMHY]
(OpOroBBIN YPOBEHB) | BOIIPOCAMH MPETIOIaBaTElIs
0 GamioB 3ajayda HE pelieHa

Ha mpomexyrounyro arTecTanuio (3K3aMeH) BBIHOCUTCSI TECT, JIBa TEOPETUUYECKUX
Bompoca M 2 3agayd. MakcHUMaabHO CTYyZIEHT MoOKeT HaOpaTtb 15 Oamnos. Mrtorossiii
CYMMapHBIA Oajul CTyJIeHTa, MOJyYEHHBIH NPU MPOXOXKAECHUU MPOMEXKYTOYHOW aTTeCTaluy,
NEepeBOIUTCS B TPAJUIHOHHYIO (OpMYy IO  CHUCTEME  «OTJIIMYHO»,  «XOPOIIO»,
«YAOBIIETBOPUTENBHO» U «HEYIOBIECTBOPUTEIBHOY.

OneHka «OTJMYHO» BBICTABISIETCS CTYIEHTY, KOTOPbI HaOpan B cymme 15 Gamnos
(BBITIOJIHUJI BCE€ 3aJaHUSl Ha OHTAJOHHOM YypoBHE). OOs3aTeNbHBIM YCIOBHEM SIBIISIETCA
BBIIIOJIHEHUE BCEX NPENYCMOTPEHHBIX B TEUEHUE CEMECTPA MPAKTUYECCKUX 3aJaHUM.

OneHka «X0pouo» BHICTABISAETCS CTYIEHTY, KOTOpBIA HaOpan B cymme ot 10 mo 14
0ayuIOB TpHU YCIOBUU BBINOJHEHHUS BCeX 3aJaHU Ha YpPOBHE HE HHUXKE MPOIABHUHYTOTO.
OO0s3aTeNbHBIM  YCIIOBHEM SBJIETCS BBINOJHEHHE BCEX MPEIyCMOTPEHHBIX B TEUYEHHE
ceMecTpa IMPAKTUYECKUX 3aJaHUMN.

OuneHka «yJA0BJIETBOPUTEIbHO)» BBICTABIIAETCS CTYJIEHTY, KOTOPBI Habpal B cymme
oT 5 10 9 6ayuIoB MpH yCIOBUHU BBINOJHEHHUS BCEX 3a/laHUI Ha ypPOBHE HE HIKE IMOPOTOBOTO.



O0s13aTENBLHBIM YCIOBUCM SBJISCTCA BBIIIOJHCHHUC BCCX TMPCAYCMOTPCHHBIX B TCUCHUC

ceMecTpa MPaKTUIECKHUX 3a/IaHuH.

OneHka «Hey/10BJIeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOpBIA HaOpayl B
CyMMe MeHee 5 0ajuloB MM HE BBINOJHWI BCEX MPEAYCMOTPEHHBIX B TE€UEHUE ceMecTpa

IIPAKTUYECKUX 3a1aHUM.

3 IMACHOPT OHEHOYHbIX MATEPHUAJIOB 110 JTUCHUIIJIMHE

KonTposmpyembie pa3aesibl

Koa koHTpompyemoi

Bua, meton, popma

(TeMBbl) IMCHUNJIHHBI KOMIeTeHIuH (1ju eé OIIEHOYHOT0
YACTH) MepPONpPUSTUSA
Paznen 1. OCHOBHBIC MOHATHUS U
onpenencHus. [Tpumepsl [K-2.1 9K3aMEeH
MPUKJIAIHBIX 3371249
Pasznen 2. Merpruueckue METObI
A p a [1K-2.2 JK3aMeH
KJIaCCU(DUKALIMK U PETPECCUU
Paznen 3. JIuneitHbie METOBI [1IK-2.1
JK3aMeH
KJIaCCU(DUKALIMK U PErPEeCcCUuu I1K-2.2
Paznen 4. MeTo onmopHbIX IK-2.1
JK3aMeH
BEKTOPOB I1K-2.2
Pasnen 5. Jlornueckue anropuTmsl [K-2.1
JK3aMeH
KJIacCU(PUKALTNH [1IK-2.2
Paznen 6. MHoromepHasi JInHeHas [K-2.1
9K3aMeH
perpeccus I1K-2.2
Paznen 7. Knactepuzanus u IK-2.1
JK3aMeH
JacTUyHOE 0OyueHue I1K-2.2
Paznen 8. MckyccTBeHHBIE IK-2.1
. JK3aMCeH
HEWPOHHBIC CETH I1K-2.2
Paznen 9. Anroputm AdaBoost [K-2.1
K-2.2 JK3aMeH

4 TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIN UHBIE MATEPUAJIBI

4.1. TIpomexkyTouHasi aTTecTanusi B (popMe IK3aMeHa

Kon PesyabTarsl ocBoeHust OIIOII
KOMIIETEHIIUH Coaepxkanue KOMIETEeHIM I
[1K-2 CriocoOeH MpoeKTUPOBaTh U pa3padaThIiBaTh MPOrpaMMHOE 00ecrieueHre

IK-2.1. IlpoekTHpyeT 1 pazpadaTbiBaeT NPOrpaMMHOe odecriedeHue
IIK-2.2. IlpuMeHsieT coBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPEACTBA NPH pa3padoTKe NPOrPaMMHOI0 o0ecnedeHns

Tunosble 3aJaHusA 1)1 CAMOCTOSATEIbHOM PadoThI

Pa3Beprka cpenst PyTorch
Passeptka cpenpr Caffe

OO6yuenune kackagoB Xaapa
Hcnone3zoBanne RelLU

CoNO~LNE

Pazseprka cpenst TensorFlow
O030p apXUTEKTYp CBEPTOUHBIX CETEH
[TpUHIUTIBI TOCTPOEHUS KITACCU(PUKATOPOB

00630p cymiecTBYOIUX GPEHMBOPKOB MAIITMHHOTO O0YyUECHHS

Oyukuuu mrpada npu 00y4eHun
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Knacrepusaius UCXOIHBIX JTaHHBIX

[TpuHnun pazMeTku oOy4Jaromie BEBIOOPKH

Brnusinue pasmepoB o0y4aromieil BBIOOPKH Ha Ka4eCTBO OOyUeHUS
dopmaTel XpaHEHHUsT BECOBBIX K03(PHIIMEHTOB, 3aMOpO3Ka BECOB HEHpoceTH
Apxurekrypa AlexNet

Apxutextypa ResNet

Apxutektypa VGG

Ocobennoctu Helipocetn DALL-E

00630p Bo3MokHOCTEH Midjourney

0630p Bo3moskHocreit Colorize

00630p Bo3mokHOCTEH StyleGAN

Bonpocs! k 3k3aMeHy 110 JUCHHUILINHE

Krnaccudukanys MeTo10B MallIMHHOTO 00yYEeHHS

OcHOBHBIE BUIbI MAITMHHOTO 00YYEHUS

3amaunr 00y4YeHHMS 110 TPELCICHTaM, OCHOBHBIC ITOHSTHUS ¥ ONIPEICIICHUS
OOyuarorniast BRIOOpPKa, OOBEKTHI U UX MTPH3HAKU

OyHKIHS TOTEPb, BUABI QYHKITUU TIOTEPh

[IpoGnema nepeoOyyeHus

[Tpumep 3anau knaccudukanuu

Kontposis nepeoOydenus (CKOIb3SAIINI KOHTPOIIBb leave-one-out)
Pemarommii criucox (JIOCTOMHCTBA U HEOCTATKHU)

. buHapHoe peraroniee 1epeBo

. B uem 3axirouaercs 3aj1a4a peayKIUMU PEIaoIIEero 1epeBa

. Llenn n 3amaum Ki1acTepu3anuu

. Meron K-cpennnx

. Anroputm DBSCAN (Density-Based Spatial Clustering of Application with Noise)
. JIuneiinas monens Heiipona MakKamnoka-IIurrca

. TUIIOBBIE CTPYKTYPBI HEUPOHHBIX CETEU

. [IpuHIMn 00ydyeHuss HeHpOHHOMU ceTn KpaTko (MeTos CTOXacTUYeCKOro rpaJleHTa

KpaTKo).

UTo Takoe «COKpallleHHe BECOB» B 00yUYEHHON MOIeTH

HenocraTku MeToa cTOXaCTUYECKOTO TPaIu€HTa U KaKk ¢ HUMH OOpOThCS
MeTtpuueckue alropuTMbl KJIaCCU(PUKALUN TOHATHE PACCTOSIHUS

Kak omnpenensieTcst moHsATHE OTCTYNAa B METPUYECKUX aITOpPUTMax KilaccuuKaiuu
Merton k-Onmxalmx coceneit

Cetb Koxonena ycrpoiicTBo u pabota

Cetb KoxoneHna nmpuHuun ooy4eHus

I'te npuMeHAI0TCS 3a/1a4i BOCCTAHOBIIEHUS PETPECCUN

OTnuune TMHENHON PErpeccuu OT MOJTMHOMHAIBHON

JlunelHbIi KIaccupukaTop

[IpuHmn o6ydyeHus TMHEHHOTo KiIaccupuKaTopa

Metoxa OnOpHBIX BEKTOPOB B 3a7ja4ax KJIacCU(PUKAIUKA OTIIHYNE OT JIMHEHHOU
KI1acCU(UKaIUN

UYro Takoe TMHEWHO pa3jienumasi BRIoopKa

Yro Takoe TMHEWHO HepasaenuMas BHIOOpKa

IIpenmymectBa u Hegoctatku SVM

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

3aBeaytowmii kacbeapoii 9BM
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