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1 OBIIUE IMTOJOKEHUA

OueHouHble Marepuanbl — 3TO COBOKYNHOCTb Y4eOHO-METOAMUYECKUX MaTepHaioB
(KOHTPOJIBHBIX 3a/JlaHUi, ONUCAaHUH (GOpM M MpoLenyp), MpeIHA3HAYEHHBIX Js OLIEHKH
KayecTBa OCBOEHUS OOyYarOIMMHUCS JAaHHOW JUCHUIJIMHBI KaKk YacTH OCHOBHOM
npogeccuoHalbHOW 00pa3oBaTenbHON MPOrpaMMBI.

Ilenb — OLIGHUTh COOTBETCTBUE 3HAHUW, YMEHMH U YPOBHS NPUOOPETEHHBIX
KOMIIETEHIIUM, oOywaronmxcs 1HensM U TpeOOBaHUSM OCHOBHOH IpodeccuoHanbHON
00pa3oBaTeNbHON MpOrpaMMbl B XOJ€ IMPOBEIEHHUS TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOMH
aTTeCTallUH.

OcHoBHas 3a71aya — 00€CIeUnTh OLIEHKY YPOBHS CPOPMUPOBAHHOCTH OOLIEKYJIbTYPHBIX,
oO1enpodeccuoHaIbHBIX U MPOPECCHOHATBHBIX KOMIIETEHLIUH, TPHOOpeTaeMbIX 00yUaroImuMCs
B COOTBETCTBHMH C 3TUMH TPEOOBAHUSIMHU.

KonTpone 3HaHuif mpoBoauTcs B (GoOpMe TEKYIIEro KOHTPOJS U IMPOMEKYTOYHOM
aTTecTallMH.

Tekyumii KOHTpOJb YCIIEBAEMOCTH IPOBOAUTCA C LEJIBIO OINpEAEICHUs CTENEHU
YCBOEHUsI y4eOHOTro Mmarepuasa, CBOEBPEMEHHOTO BBISBJICHHS M YCTpaHEHHUS HEJIOCTaTKOB B
MOJrOTOBKE OOYYAIOUIMXCS U MPUHATUS HEOOXOJUMBIX MEp MO COBEPIIEHCTBOBAHUIO METOANKHU
IpenoJilaBaHus yueOHON AUCUUIIMHBI (MOAYJsI), OpraHu3aluu paboThl 00YyYaIOIMXCS B XOJI€
y4eOHBIX 3aHATHI U OKa3aHUsI UM UHUBUYaTbHON TOMOLIH.

K KOHTpOII0 TEKyIEHN yCIIEBaEMOCTH OTHOCSTCS IPOBEPKA 3HAaHUI, YMEHUI U HAaBBIKOB,
NPUOOPETEHHBIX OOYYalOIMMMCS B XOJ€ BBIINOJHEHHUS WHAUBUIYAJbHBIX 33JaHUIl Ha
IPAKTUYECKUX 3aHATUAX U JJaOOpaTOpHBIX paboTax. IIpu oneHMBaHUM pe3yIbTaTOB OCBOEHUS
INPAKTHUYECKUX 3aHATUH W J1a0OpaTOPHBIX PabOT MpPUMEHSETCs IIKalda OLICHKH «3a4T€HO — He
3ayTeHo». KonudecTBO 71a00paTOpHBIX W NPAKTUUYECKUX pabOT MU UX TEeMaTHKa OINpeesieHa
paboueit mporpaMMol M CITUTIIMHBI, YTBEPKICHHON 3aBEIyONMM Kadeapoi.

Pe3ynbraT BBINONHEHUS KaXI0T0 MHAWBUIYyAIBHOIO 3aJaHUs JOJDKEH COOTBETCTBOBATH
BCEM KPHUTEPUSIM OLIEHKU B COOTBETCTBHUU C KOMIIETEHLUSIMH, YCTAHOBJIEHHBIMU U1 3aJAHHOTO
pasnena JUCIUIUIMHBIL.

ITpomexyTOUHBIH KOHTPOJIb 10 JUCIUIIIMHE OCYLIECTBIISETCS IPOBEACHUEM dK3aMeHa U
TEOPETUYECKOT0 3a4eTa.

dopma nOpoBeAECHHsS HK3aMeHa — IHMCbMEHHBIM OTBET 1O  yTBEPXkAEHHBIM
9K3aMEHAIIMOHHBIM ~ OmiieTaM, C(HOPMYJIMPOBAaHHBIM C YYE€TOM COJEp)KaHHUS y4eOHOH
JUCLUIUIMHBL. B sK3aMeHallMOHHBIN OUJIeT BKIIIOYAETCsl J1Ba TEOPETUUYECKUX BOIPOCa U OJHA
3agaya. llocie BBIMOIHEHUS NHCbMEHHOW paboThl 00y4yaeMoOro IMpOU3BOIMUTCA €€ OICHKA
IperoaBaTesieM U, Py HeoOXO0ANMOCTH, IIPOBOAUTCS TeopeTnyeckas oecena ¢ 00ydaeMbIM JUTs
YTOYHEHHUSI SK3aMEHAI[MOHHON OL[€HKH.

2 OIIMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSA
KOMITE TEHIIAI

CdopMHpPOBaHHOCTH KaXKJI0W KOMIIETEHUIUH (MJIM €€ YacTH) B paMKaX OCBOEHMS TaHHOM
JUCLUIIINHBI OL]EHUBAETCA 10 TPEXYPOBHEBOM IIKAJIE:

1) TnoporoBEIil YpPOBEHBb SBIISETCS OOS3aTENBHBIM ISl BCeX OOYYalOUMXCS IO
3aBEPIIEHUH OCBOCHUS TUCIIUIUIMHBL;

2) TpOABHHYTHIH  ypOBEHb  XapaKTEPU3YeTCs  NPEBBIICHHEM  MHHUMAaJIbHBIX
XapaKTepUCTUK c(HOPMUPOBAHHOCTH KOMITETEHITUH 110 3aBEPIICHIN OCBOCHUS AU CIUILINHEI;

3) DTaNOHHBINA ypOBEHb XapaKTEPH3YEeTCs] MAKCHUMAIIbHO BO3MOXKHON BBIPAKECHHOCTBIO
KOMIIETEHIIUH U ABJISETCS] BAXKHBIM Ka4ECTBEHHBIM OPUEHTHUPOM JUIsl CAMOCOBEPIIIEH CTBOBAHUSI.



YpoBeHb 0CBOeHMSI KOMIIETEeHIUH, ()OPMUPYEMbIX TUCUMIINHOM:

Onncanne KpUTEpHEB H

HIKaJbl ONCHUBAHUA TECTUPOBAHUA:

HIxana Kpurepnuii
OLICHMBAHMS
3 Gamna YpoBeHb yCBOEHMS MaTepuaia, IpeayCMOTPEHHOT 0 TPOr paMMOI:
(3TaNOHHBIN YPOBEHB) | IPOLIEHT BEPHBIX OTBETOB HA TECTOBBIE BOIPOCH! OT 85 10 100%
2 Gamna VYpoBeHb yCBOCHUSI MaTepUaa, peayCMOTPEHHOT O IPOrpaMMOIi:
(MpoABUHYTHIN YPOBEHB) | MPOIIEHT BEPHBIX OTBETOB Ha TeCTOBBIE BOMPOCH! OT 70 10 84%
1 6amn YpoBeHb YCBOCHHUS MAaTepHalIa, IPETyCMOTPEHHOTO PO paMMOii:
(MOpOroBbIi ypOBEHDB) | IPOLEHT BEPHBIX OTBETOB Ha TECTOBBIE BONPOCkl OT 50 10 69%
0 6ayoB YpoBeHb yCBOEHUS MaTepuaia, IpeayCMOTPEHHOT 0 IPOrpaMMOM:

IIPOLEHT BEPHBIX OTBETOB Ha TeCTOBbIE BOPOCkI 0T 0 10 49%

Onucanue KpuTepues 1

HIKAJIbl OHCHUBAHUSA TCOPETHYCCKOI0 BOIIpoca:

(TpOIBUHYTHIM YPOBEHB)

I xana ..
Kpurepnii
OLICHMBAHUS
3 Oamna BBICTABJISIETCSl CTYAEHTY, KOTOPBIM Jal MOJIHBIA OTBET Ha BOIPOC,
(3TaNIOHHBIN YPOBEHB) | TTOKa3ad riyOOKHWE CHCTEMAaTH3UPOBAHHBIC 3HAHUS, CMOT MPUBECTU
HpI/IMepr, OTBCTHJI HA JOITOJIHUTCIBbHBIC BOHpOCBI HpeHOHaBaTeﬂﬂ
2 bamna

BBICTABJISICTCA CTYICHTY, KOTOpHﬁ JaJl MMOJHBINA OTBET Ha BOIIPOC, HO
Ha HCEKOTOPLBIC NOIMMOJHHUTCIBHBIC BOIIPOCHI MPLEIIoAaBaTeIsA OTBECTHUII
TOJIBKO C IIOMOIIGIO HABOAAIIMX BOIIPOCOB

1 Gamn
(MOporoBbIil ypOBEHD)

BBICTABJIACTCA CTYACHTY, KOTOpBIfI Jall HEIIOJIHBIN OTBET HA BOIIPOC B
OuJjieTe U CMOI' OTBETUTH Ha JOIMOJHHUTCIBHBIC BOIIPOCHI TOJIBKO C
ITOMOIIBIO MPETIOAABaATCIIA

0 Oaju10B

BBICTABJIACTCA CTYJICHTY, KOTOpI)If/'I HC CMOT" OTBCTHUTH HAa BOIIPOC

Onncanne KpUTEpUEB H

HIKAJIbI OLICHUBAHUA IPAKTUYCCKOI'0 3aIaHMS .

I kana N
Kpurepuii
OlICHUBAHHUS
3 Gamna 3aiaya pemieHa BEpHO
(9TaNIOHHBIN YPOBEHB)
2 Gamna 3amava pemieHa BEpHO, HO UMEIOTCSI HETOYHOCTH B JIOTHKE PEIICHUS
(TpOIBUHYTHIN YPOBEHB)
1 Gayn 3ajaya pelmieHa BEPHO, C  JIOMOJHUTEIBHBIMU  HaBOMISIIUMHU
(MOporoBbIil ypOBEHb) | BOIpOCAMH MPENOIaBATENS
0 6amtoB 3ajaua He pelieHa

Ha npomexyTouHyro aTTecTranuio (dK3aMeH) BBIHOCUTCS TECT, JIBa TEOPETHUYECKUX
BOIpoca M 2 3aJauyd. MakcHManbHO CTYJEHT MoxeT HaOpate 15 Oamio. MTorosslii
CYMMapHBbI 0a CTyJeHTa, TOJYyYSHHBIH MPHU MPOXOKACHUH MPOMEKYTOUHOMN aTTecTalu,

IIepEeBOUTCA B

TpaluLIMOHHYIO  (opmy

Io CHCTEMEC «OTIINYHO», «XOpouio»,

«YIOBJIETBOPUTEIIBHO» U «HEYAOBIETBOPUTEIBHO.

OuneHka «OTJIMYHO» BBICTAaBJISETCA CTYIEHTY, KOTOPbI HaOpan B cymMme 15 Oannos
(BBIIOJIHUIT BCE 3aJaHUsl Ha DJTAIOHHOM YpoBHE). OOs3aTeNbHBIM YCIOBUEM SBJISETCS
BBIIIOJTHEHHUE BCEX MPETyCMOTPEHHBIX B TE€UEHHE CEMECTpa MPAKTUUECKUX 3aJaHUM.

OneHka «XOpoIIO» BHICTABJISETCS CTY/IEHTY,
0aJuIOB MpU YCIOBUM BBINOJHEHUS BCEX 3aJaHUM
OO0s13aTeNIbHBIM ~ YCIIOBUEM  SIBJIICTCS  BBITIOJIHEHUE

KOTOpBI Habpan B cymme ot 10 go 14
Ha YpPOBHE HE HMKE IPOJBUHYTOTO.
BCEX IPEIYCMOTPEHHBIX B TEUCHUE

ceMecTpa NMPaKTUUECKUX 3aJaHUi.
OueHka «yI10BJIEeTBOPUTEIbHO)» BBICTABIISIETCS CTYJCHTY, KOTOPbI Habpan B cymMMe
oT 5 10 9 OanIoB MpU yCIOBUHU BBITIOTHEHUS BCEX 33JaHU HAa YPOBHE HE HUKE TTOPOTOBOTO.



O0s13aTeNnbHBIM YCIOBHEM SBJIACTCA BBIIIOJHCHHUE BCCX IPECAYCMOTPEHHBIX B TCUYCHHC

CCMCCTpa MPAKTUYCCKUX 3aHaHHﬁ.

OueHka «HeY/I0BJEeTBOPUTEIbLHO» BBICTABISIETCS CTYACHTY, KOTOpPBI HaOpand B
CyMMe MeHee 5 OaljoB MM HE BBINOJIHMJ BCEX IMPEIYCMOTPEHHBIX B TE€YEHHE CeMecTpa

MMPaKTUYCCKUX 3aJlaHu.

3 MACHIOPT OHEHOYHbIX MATEPHAJIOB 11O JUCIUITVIMHE

KonTposmmpyembie pazaesibl

Koa xonTposaupyemoii

Bun, meton, popma

(TeMbl) TUCHHUILIMHBI KOMIIeTeHUnu (Wi eé OLICHOYHOI'0
YaCTH) MepONpPUs THS
Paznen 1. OcHOBHEIE NOHATHA U
onpeznenenus. [Tpumepst IK-2.1 9K3aMEH
MIPHUKJIAIHBIX 327024
Pasnmen 2. Merpudeckue MeTOIbI
. p A I1K-2.2 JK3aMEH
KJIacCH(DUKAIINU U PErpeccuu
Pasnen 3. JInHelHBIE METOIBI I1K-2.1
JK3aMeH
KJIACCU(DMKAITUH U PETPECCHH I1K-2.2
Paznen 4. Meton omopHBIX [1K-2.1
JK3aMeH
BEKTOPOB I1K-2.2
Paznen 5. Jlornyeckue anropuTMbl IK-2.1
9K3aMeH
KJaCCH(PHKaAIUK [1K-2.2
Pasnen 6. MHOromepHas auHelnHas [K-2.1
JK3aMeH
perpeccust I1K-2.2
Paznen 7. Knacrepuzanus u [1K-2.1
3K3aMeH
YaCTUYHOE O0yUCHUE I1K-2.2
Paznen 8. ckyccTBeHHBIE I1K-2.1
- JK3aMeH
HEHPOHHBIE CETH I1K-2.2
Paznen 9. Anroputm AdaBoost IK-2.1
JK3aMeH
I1K-2.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AIAHUSA UJIN UHBIE MATEPHUAJIBI

4.1. llpomexyTouHas aTTecTanus B popme IK3aMeHa

Kon PesyabTarsl ocBoenust OIIOII
KOMIIeTeHLINH Copepsxkanne KoMneTeHumii
I1K-2 CnocoOeH MpoeKTUPOBaTh U pa3padaThIBaTh MPOrPAMMHOE OOECIIeUeHNE

IIK-2.1.TIpoexTHpyeT 1 pa3padaThiBaeT MPOrpaMMHOeE 00 ecnedeHn e
IIK-2.2. IIpumMeHsieT cOBpeMeHHbIE HHCTPYMeEHTA/IbHbIE CPe/ICTBA NPH pa3padoTKe MPOrpaMMHOro 00 ecrn edeHu st

Tunossble 32JaHUSA IS CAMOCTOSITEIbHOM padoThI

Paseeptka cpenpr PyTorch
Pazseprka cpenst Caffe

OOy4eHue kackaioB Xaapa
Ucnone3oBanue RelLU

CoNoar~WNE

Passeprtka cpeas TensorFlow
O030p apXUTEKTYpP CBEPTOYHBIX CETEH
[TpuHLIMIIBI TOCTPOEHUS KJIACCU(PUKATOPOB

0O030p cymiecTByOMUX GPEUMBOPKOB MAIIIMHHOT'O O0YYCHUS

@ynkuuu mrpada npu o0ydyeHuun




10. Knacrepu3amnus HCXOIHBIX JaHHBIX

11. ITpunHIMD pa3MeTKu 00y4Jaroel BHIOOPKH

12. BousiHue pazMepoB 00ydaromieid BHIOOPKH Ha Ka4eCTBO 00ydeHUs
13. ®dopmartsl XpaHEeHHUsI BECOBBIX K0O3((DHUINEHTOB, 3aMOPO3Ka BECOB HEHpOCeTH
14. Apxutektypa AlexNet

15. Apxutextypa ResNet

16. Apxutektypa VGG

17. Ocobennoctu Heitpocetn DALL-E

18. O630p Bo3MOkHOCTEH Midjourney

19. O630p Bo3moxHOCTEH Colorize

20. O630p Bo3MOXkHOCTEH StyleGAN

Bonpocs! k 3xk3aMeHy 0 JUCHMILIHHE

Krnaccudukaims MET0J0OB MAIIMHHOTO O0Y4YEeHUS

OCHOBHBIC BUIbI MAITTHHOTO O0YYCHHUSI

3amauu 00y4eHUs 110 MpeleIeHTaM, OCHOBHBIC ITOHSATHUS U OTIPEICTICHUS
OOyuarorast BLIOOpKa, 00BEKTHI U X TPU3HAKU

OyHKIUS TOTEPbh, BUJIBI PYHKIIHH TOTEPh

[Ipob6rema nmepeoOydeHUS

[Tpumep 3a1au KaaccupuKkanuu

KoHTposib nepeobyueHus (CKOIB3SIINN KOHTPOIIB leave-one-out)

© N kWD

Pemaronuii crircox (I0CTOMHCTBA U HEIOCTATKH )

10. Bunapnoe pemaromiee JaepeBo

11. B yem 3akiroyaercs 3a/1a4a peAyKLIHH PEeIaroIiero AepeBa

12. Ilenu u 3a1a4n KJacTepu3aIuu

13. Meron K-cpenaux

14. Anroputm DBSCAN (Density-Based Spatial Clustering of Application with Noise)

15. JIuneitnas moaens Helipona MakKamnoka-ITutrca

16. TumoBbIe CTPYKTYPHI HEHPOHHBIX CETEH

17. Ilpunnun oOyyeHus HEHPOHHOM ceTn KpaTKo (MeTo1 CTOXacTUUYECKOro IpaueHTa
KpaTKo).

18. Yo Takoe «CoKpaIieHne BECOB» B 00YUCHHON MOJIEIIH

19. Henocratku MeTo/1a CTOXaCTUYECKOTO IPAIMeHTa U KaK C HUMH OOpOTHCS

20. MeTpuyeckue alropuTMbl KIaCCH(PHUKAIIUU TOHATHE PACCTOSIHUS

21. Kak omnpezensieTcs NOHSATHE OTCTYIa B METPUYECKUX allTOPUTMaX Kiaccuukanuu

22. Mertox k-onmxaimmx coceneit

23. Cerb KoxoHeHa ycTpoiicTBO U paboTta

24. Cetb KoxoHeHa mpuHIMT 0O0yUYEHHS

25. I'ie mpuUMEHSIFOTCS 331a9l BOCCTaHOBJICHHSI PETPECCUU

26. OTnuune TMHEHHOM perpeccuu OT NOJTUHOMUATIBHON

27. JIuneitnplii knaccudukarop

28. [Ipunniun oOy4yeHus TMHEHHOT 0 KJIaccuprkaropa

29. MeTo OOPHBIX BEKTOPOB B 337adaxX KJIACCH(PUKAINHU OTIINYUE OT JINHCHHOM
KJacCu(pUKAINU

30. Yro Takoe nMHEWHO pa3ieauMas BIOOpKa

31. Yro Takoe JIMHEWHO Hepa3einMast BEIOOpKa

32. [IpenmyuectBa u HeaocTaTku SVM

Onepatop 340 000 "Komnahus "TeH3op" —

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW NOANMUCHIO
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