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@oHI OLEHOYHBIX CPEICTB Il TNPOBEICHUS MPOMEKYTOUYHOM arTecTtauuu
oOy4Jaronuxcst o JUCHUIIIMHE SBIISIETCA YaCThIO (MPUIIOKEHHUEM) K pabouel mporpamme
TUCIUIUINHBL. DOHJ OIEHOYHBIX CPEICTB ISl TPOBEACHUS MPOMEKYTOUHON aTTeCTalluu
oOy4Jaronuxcsi Mo JUCHUIUIMHE pa3padOoTaH B COOTBETCTBUHU € OOmIeH vacThio (oHaa
OIICHOYHBIX CPEICTB [JIi MPOBEACHUS MPOMEXKYTOYHOM aTTecTallid OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl, KOTOpash YCTAHABIMBAET CHUCTEMY OLICHUBaHMS
pEe3yJAbTaTOB MPOMEXYTOYHON aTTeCTallid U KPUTEPUU BBICTaBIEHUSA OlleHOK. DoHI
OIICHOYHBIX CPEJCTB IJIsi MPOBEICHUS MPOMEKYTOUHOM aTTeCTAlMU OOYYaIOIIMXCS IO
TUCITUTUTMHE YCTAaHABIMBACT (DOPMBI M TIPOIEAYPhI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOM aTTeCTAIMU O0YYaIOIIMUXCS MO TUCIUILINHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Ppe3yJbTATOB O00y4eHUS] 1O JUCHHUILINHE,
00bEeKTHI OLCHUBAHNUS U BH/IbI KOHTPOJIA

Cornacno PIIJl ocBoeHue yuyeOHOro Marepuaia JUCUUIUIMHBI 3alUIAHUPOBAHO B
TeUeHHe omHOro cemecrpa (4-ro cemecTpa yd4eOHOTrO IJIaHA OYHOM, OYHO-3a0YHON WU
3a04HOM (QopMmbl 00yueHus). B kaxaoMm cemecTpe MperyCMOTPEHBl ayIuTOPHbIE
JIEKIMOHHBIE, TPAKTUUECKHUE 3aHATHUS, a TAKXKE CaMOCTOSITeNIbHAs paboTa CTyaeHToB. B
paMKax OCBOEHHA YYEOHOro Marepuaia AUCHUILUIMHBI (POPMUPYIOTCS KOMIIOHEHTBI
KOMIIETEHIIUN 3Hamb, ymems, 61adems, ykazaHHble B PIIJI, KoTOpble BBICTYNAIOT B
Ka4yeCTBE KOHTPOJIUPYEMBIX PE3yabTaTOB O0yUeHHUs 10 AuctuIuinHe (taosm. 1.1).

KoHTponb ypOBHSI YCBOEHHBIX 3HaHHWI, OCBOCHHBIX YMEHUH M MPUOOPETEHHBIX
BJIQJICHUI OCYIIECTBISIETCS B paMKaxX TEKYyIIEro, PyOEeKHOro M MPOMEKYTOYHOIO
KOHTPOJISI MPU M3YYEHUH TEOPETHYECKOTO Marepuala, caade MpakTUYeCKUX padoT,
3adeTa. Buabl koHTpOIIs cBeeHsl B Tabnuiry 1.1.

Tabnuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB 00YyUEHUS MO JUCIUIINHE

Buja xonTpoasn
Koutposmpyembie pe3yabTaTbl 00y4eHHs 10 Texymmii Py0esxublii HTorosbiii

aucuunanne (3YBbI) C To | om3 | T/KP 3auér

YcBoeHHBIE 3HAHUSA

B cooTtBercTBUM ¢ paboueii mporpaMMoii ‘ ‘ TO ‘ ‘ ‘ TB
OcBoeHHBbIE YMEHHUH
B cooTtBercTBuM ¢ paboueii nporpaMMoii | | | o113 | | 113
IIpuoOpereHHbIE BJIa/ICHUSA
B cooTtBercTBUM ¢ paboueii nporpaMMoii | | | o113 | | 113

C — cobecedosanue no meme; TO — konnoxeuym (meopemuueckui onpoc); K3 — xeiic-3adaua (unousudyanvroe 3adanue);
OIl3 - omuem no npaxmuueckomy 3ausmuio; T/KP — pybescnoe mecmuposanue (kommponvhas paboma), TB —
meopemuueckuil gonpoc, 113 — npakmuueckoe 3adanue.

W TOroBO# OLIEHKOM TOCTHKEHUS PE3YJIbTATOB 00YUYEHUS MO AUCLUIUIUHE SBIISIETCS
MPOMEKYTOUHAas arTecTauus B (QopMe 3auera, MpoBOAuMMAs C YUETOM peE3yJIbTaTOB
TEKYLIEro U pyOeKHOTr0 KOHTPOJIS

2. Buabl KOHTPOJISA, TUNIOBbIE KOHTPOJIbHbIE 3aJaHUS M IIKAJIbl OLlEHUBAHUA
pe3yJIbTaTOB 00y4eHus!

Texymuii KOHTPOJIb YCIIEBAEMOCTH MMEET IIeJIbI0 00ecreueHne MaKCUMaIbHOU
3¢ (deKTUBHOCTH y4yeOHOro Tmpolecca, YIpaBiIeHHE MpPoIeccoOM (OPMUPOBAHUS
3aJJaHHBIX ~KOMIIETEHIIMI 00ydaeMbIX, TOBBIIIEHHE MOTUBAallMM K ydebe u
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npeaycMaTpuBaeT OLEHUBAaHUE XOJa OCBOCHHS JUCHUILUIMHBL. B COOTBETCTBUM C
[TonoxxeHneM O MPOBEAEHUU TEKYLIErO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUHOU
aTTecTalMy OOy4YaronIMXcs 1Mo 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIET0 0Opa3oBaHUs
— nmporpamMMaMm OakajaBpuata, crHenpaaurera W Maructparypsl B ITHUITY
MPEAYCMOTPEHBI  CIEAYIOIIUE BHUALI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJS
YCIIeBAEMOCTH O0YUaAIOIUXCS:

- BXOJHOW KOHTpPOJIb, MPOBEpPKa HCXOJHOTO YPOBHS MOJTOTOBJICHHOCTH
00y4aeMoro M €ro COOTBETCTBUS MPEIBSABISIEMbIM TPEOOBAHUAM JJISI U3YUCHUS JTAHHOU
JTUCHUTUIAHBL;

- TEKYLIUA KOHTPOJIb YCBOCHUSI MaTepuaia (YpOBHS OCBOCHUSI KOMIIOHEHTA «3HATh)
3aJlaHHBIX KOMIIETECHIIUI) Ha KaXXJIOM T'PYIIOBOM 3aHSATUU M KOHTPOJIb MOCEIIaeMOCTH
JIEKIIMOHHBIX 3aHATUN;

- MPOMEKYTOUHBIH U PYOECKHBIM KOHTPOJh OCBOCHHS OOY4aeMbIMH OTHEIBHBIX
KOMIIOHEHTOB «3HATbh», «YMETb» 3aJaHHBIX KOMIIETCHIIUN MyTEM KOMIIBIOTEPHOTO WJIU
OJIaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJIBHBIX  pabOT
(MHAMBUAYAJIBHBIX JOMAIHUX 33/JaHHI), 3alUTHl OTYETOB IO MPAKTHUYECKUM 3aHSATHUSM,
pedeparos, 3cce U T.1.

PyOexHbIil KOHTPOJIb MO JUCHUIUIMHE MPOBOAMUTCS Ha CIEIYIOIIEH Heaese Mocie
MPOXOXKJIEHUS MOAYJSA JUCHUIUIMHBI, a MPOMEXKYTOUHBIH — BO BpEeMS KaXJI0To
KOHTPOJIBHOTO MEPOIPUSATUSI BHYTPU MOAYJIEH JUCHIUTUIAHBL;

- MEXCECCHOHHAas AaTTecTalus, €IMHOBPEMEHHOE MOJBEICHUE HTOTOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOI0 pa3a B CEMECTP MO BCEM AUCIUIUIMHAM JJIsI KayKI0rOo
HaIpaBJICHUS TOATOTOBKH (CIIEIUAILHOCTH ), Kypca, TPYIIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekyuuii KOHTPOJIb YCBOCHUSI MaTepUaJia

Texyuuii KOHTpOJIb YCBOEHHsI MaTepuana B Qopme cobOecenoBaHUs WU
BBIOOPOYHOTO TEOPETHUYECKOTO OMpPOCa CTYACHTOB MPOBOAMUTCS MO KaXKIOM TeMe.
PesynbraTrel o 4-0amibHOM IIKalie OIEHUBAHUS 3aHOCSTCS B KHUXKKY MpEToaaBareis u
VUYUTHIBAIOTCSI B BHJIE HMHTETPAJbHOM OIEHKH TMPU MPOBEICHUU TMPOMEKYTOUHOM
aTTeCTaIuy.

2.2. Py0Oe:kHBIIT KOHTPOJIb
PyOexxHbIi KOHTPOJIb JJIsI KOMILJIEKCHOTO OIICHMBAHHUS YCBOCHHBIX 3HAHUMH,
OCBOCHHBIX YMEHUM M TPUOOpPETEHHBIX BiajaeHuil (Tadn. 1.1) mpoBomutcs B dopme
3aIUThI MPAKTUIECKUX PadOT.
2.2.1. 3amuTa npakTHYeCKUX 3aHATHIA
Bcero 3ammannpoBaHo 7 MPaKTUYECKUX 3aHATUN 1J1s1 O4HOU (HOpMBI 00ydeHws; 6
MPAKTUYECKUX 3aHITHU NI OYHO-320YHON (POpMBI O0yUYEHUS; 2 MPAKTUUYCCKUX 3aHATUS
Tt 3a04HOM (popMBI 00ydeHUsI. TUTIOBBIE TEMBbI MPAKTUYECKUX 3aHATUNA TIPUBEICHBI B
PTIL/I.
3ammTa MPAaKTUUYECKUX 3aHATHUM MOPOBOAUTCA HUHAUBUIYATBHO  KayKIbIM
CTYAEHTOM WJIM TPYNION CTyAEHTOB. THMOBBIE MIKAJIA U KPUTEPUU OLIEHKUA IIPUBEICHBI B
o6meit yactu ®OC ob6pazoBarenbHON MPOTPAMMBI.



2.3. Ilpome:xxyTouHasi arrecTanusi (MTOrOBbIi KOHTPOJIb)

Jlomyck K TMPOMEXYTOYHOM arTecTallid OCYIIECTBISETCS IO pe3ylbTaTam
TEKYIIET0 U PyOEeKHOTO KOHTPOJISI. YCIOBUSIMU JIOMyCKa SIBJISIIOTCS YCIIEIHAs c/ladya BCeX
NPAKTUYECKUX 3aHATHUM M TOJOXKHUTENIbHAS HMHTErpajbHash OIEHKAa IO pe3yjbTaram
TEKYILEro U pyOe>KHOTO KOHTPOJISL.

2.3.1. Ilpoueaypa NpPOMEKYTOUHOIl aTTecTauMu 0e3 JAONOJHUTEIbHOIO
aTTeCTAIMOHHOTO UCTIBITAHUSA

[TpomexxyTouHast arTecTalus IpOBOAUTCS B opMe 3aueTa. 3a4eT MO0 JTUCITUILINHE
OCHOBBIBAETCS Ha PE3yJIbTAaTaX BBIMOIHEHUS NPEAbIAYIINX WHANBUAYAJbHbBIX 3aJaHUAN
CTYZIEHTA [0 JTAHHOW JUCIUIUIMHE.

Kputepuu BeiBe1eHHSI HTOTOBOM OLIEHKH 32 KOMIIOHEHTBI KOMIIETEHIIUH MPU
IIPOBEJCHUM ITPOMEXKYTOUYHOU aTTeCTAllUM B BUJIE 3a4€Ta IIPUBEJICHBI B 0011IEl YacTu
®OC o6pazoBarebHON TPOrPAMMBI.

2.3.2. Ilpoumenypa mnpOMe:KYTOYHOl  aTTecTallMd ¢  MPOBedeHUEM
aTTeCTAIMOHHOTO UCTIBITAHUA

B otnenpHBIX ciydasx (Hampumep, B ciy4yae IepearTecTalldd JAUCIUILIUHBI)
MIPOMEXKYTOUHAsl arTecTalys B BUJE 3a4eTa IO AUCHUIUIMHE MOXKET HPOBOAUTHCA C
MPOBEICHUEM  aTTECTAlMOHHOTO HCMbITaHWA 1o OwieraMm. bumer comepxur
Teopernueckue Bompochkl (TB) 1 HpoBepkHM YCBOEHHBIX 3HAHUWM, NPAKTUYECKUE
3aganus (I13) mius mpoBepKU OCBOCHHBIX YMEHMU W KoMIulekcHbIe 3amanust (K3) s
KOHTPOJISI YPOBHS IPUOOPETEHHBIX BIIAJICHUN BCEX 3asBIICHHBIX KOMIIETEHIUH.

buner dopmupyercs Takum 00pa3oMm, 4TOOBI B HEro MOMadd BOMPOCHI U
MpPaKkTUYECKHE 3aJaHusl, KOHTPOJMPYIOIIHE YPOBEHb C(HOPMHPOBAHHOCTH  6CeX
3asIBJICHHBIX KOMIIETEHIU.

2.3.2.1. TunoBble BONPOCHI M 321aHUS JIJI51 3a4€Ta N0 IMCUMUILINHE
TunoBbie BONPOCHI 1JIsl KOHTPOJIsI YCBOCHHbBIX 3HAHMIA:

buner 1.
1.1 baiiecoBckuit kinaccudukatop. Onenka nmpusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knactepuzauus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aacam6au. Soft and Hard Voting. Bagging. Ciyuaiinbiii jec.
2.2 Metpuueckwii knaccuduraropsr. KNN. WKNN.

buner 3.
3.1 JIuneiinas perpeccusi. LASSO, LARS. CART.
3.2 JlepeBbs pemenuii. Madopmarmonnsiii Beurpsiir. Omumoka kiaccudukaimy,
sHTponus, kpurepnuii >xnnau. [IpyHuHr.

buner 4.
4.1 I'noGanbubiii mouck. Ciayuaitaeiii mouck. Grid search. Ciydaitnoe Oy xaaHue.
bariecoBckas onrumusanusi.



4.2 Jluneitnas perpeccus. [lonmuHomuanbHas perpeccus. ['pedHeBas perpeccus.

buner 5.
5.1 AdaBoost. I'pagueHTHBIN OYCTHHT peIIAOIINX JICPEBhEB.
5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku Kiactepuzaiuu.

burer 6.
6.1 Onenka knaccudukanmn. DddextuBHoCcTh 1Mo [Tapeto. Precision-Recall n ROC
kpuBbie. AUC.
9.2 Heiipounbie cetu. Ilepuentpon Pozen6narra. OO6patHOe pacmpocTpaHEHHE
IpajueHTa.
®yHkuMK akTUBaLUU. Softmax.

buner 7.
7.1 Jlokanbnbiit mouck. Hill Climb u ero paznoBugnoctu. Otxur. ['eneTnyeckuii
AJTOPUTM.
7.2 MeTton onopHBIX BEKTOPOB. fAmapa.

TunoBbie BONPOCHI U NMPAKTHYECKHEe 3aJaHUSL JJIS1 KOHTPOJSA OCBOCHHBIX
YMEHMU M IPUOOPETEHHBIX BJIAJACHUM: !

3aganue 1:
Paznenure natacet Ha 00y4aroluii U BaTMAAIMOHHBINA C COXPaHEHUEM IPOMOPLIMIA
kiaccoB. Knaccudumupyiite TOYKM W3 Jaracera ¢ MOMOIIbI0 aaroputMoB KNN,
noructuyeckor perpeccun, CART, cnmyuaiinoro neca, CatBoost. [Togbepure nmydmiue
napamMeTpbl JIrOPUTMOB C TIOMOIIBIO BalUJAIMOHHONW BbIOOpKU. CpaBHUTE Bpems
paboOThI AITOPUTMOB U 3aBUCUMOCTH OT MPEA00pabOTKH TaHHBIX.

3amanue 2:
[IpumenunTe MeTON TMHEHHOM perpeccu s peleHus 3a1auu Ha garacere. Jlo0aBbre B
JaTaceT TMOJMHOMHANbHBIE TpU3HAKW. J[0OaBisiiiTe MpPU3HAKK T1OKA HE YBHUJIUTE
nepeoOydyeHre Ha BalUWJAlMOHHOM pataceTe. [IpuMeHuTe TpeOHEBYIO perpeccuto u
LASSO, uTo0bl n30aBUTHCS OT MEPEOOYUECHHUS.

3amanue 3:
1. OnTuMu3upyiTe IIMHY MapuIpyTa B 3a1a4€ KOMUBOSIKEPA C OMOILBIO
anroputMoB hill climb, oTxura u reHeTHYECKOro anropuT™Ma. BeiBeuTe MONTYYUBIINIICS
IIyTh U €r0 JJINHY.
2. OnTUMHU3UPYNUTE TUTIEPTIAPAMETPhI AITOPUTMA MAITMHHOTO 00y4YeHus (Ha BEIOOP) €
MOMOIIBI0  CIIy4alfHOTO TOWCKa, TMOWCKa 1o pemerke, anroputMa hill climb,
TFE€HETUYECKOT0 aITOPUTMA.

3ananue 4:
3arpy3ure AataceT M CO3ainTe UTepaTop sl MOJENN TITyO00KOTO 00y4YeHUs . 3arpy3uTe
npenoOydyennyto Ha ImageNet ceprounyio ceth (AlexNet, VGG umu ResNet) wu
nobasbTe K backbone moHOCBsA3HBIN 10 17151 00yueHus. OOyunTe HEHPOHHYIO CETh Ha,
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BU3YyaIM3UpOBaB rpaduk GyHKIMK TOTeph Ha oOydaromield ¥ BaTuAAIIMOHHONW BEIOOPKE.
Peanu3yiite Momynb TpUMEHEHUS HEHPOHHOW CETH K JaHHBIM, IPOBEPHTE KadyeCTBO
00y4eHHUs Ha TECTOBOM BBIOOPKE.

3ananue S:
CkauaiiTe npegoOyueHHbIe BeKTOpa I cioBaps. C moMoIibo 1r000ro KiaccuukaTopa
marmuaHOTO 00yueHus (KNN, SVM, CatBoost) kimaccudumupyiite TeKCThI U3 aTaceTra
o cymme BeKTopoB ciioB. Kimaccuduuupyiite Texctsl ¢ momoribio LSTM cetw.

3amanue 6:
OOyuwrTe MPOCTYIO MOTHOCBIA3HYIO Q-ceTh A pemieHus okpyskenus LunarLander.

2.3.2.3. llIkajibl oleHNBAHUS Pe3y/IbTATOB 00yUEeHHUsI Ha 3a4yeTe
Onenka pe3ynbTaToB O0ydeHHUS 1O JAWCHHUIUIMHE B  (opmMe  ypOBHS
c(hOpMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, YMemb U 61a0emsb 3asBICHHBIX KOMITETCHIIUN
MIPOBOJIUTCS B PEKUME «3aUTCHO» U «HE 3aUTEHOM.
TunoBble 1IKaga ¥ KPUTEPUH OIEHKH PE3yJIbTaTOB OOYUYEHUS IIPH chaue 3a4éTa s
KOMIIOHEHTOB 3Hamb, yMemb U 6lademv  TpuBeleHbl B oOmei yactu DOC
00pa3oBaTebHON MPOTrPaMMBI.

3. Kpurepuu oueHMBAHUSI YPOBHSI C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH Uil

3.1. Ouenka ypoBHsi ¢)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETeHI[U I

[Ipu onenke ypoBHSI C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKaxX BBIOOPOUYHOTO
KOHTPOJIS TIPU 3aYETE CUUTACTCS, UTO NOJIYUEHHAS] OYEHKA 30 KOMNOHEHM NPOo8epsieMoll 8
ouneme KomnemeHyuu 0000Waemcs Ha COOMBEMCMEYIOWULl KOMNOHEHM  8Cex
KoMnemeHyutl, popmupyemulx 8 pamkax OaHHOU Y4eOHOU OUCYUNTUHDL.

OO6mrast orneHka ypoBHA CGHOPMHPOBAHHOCTH BCEX KOMIIETEHIIMNA MPOBOIUTCS
MyTEM arperupoBaHUsl OLIEHOK, MOJYYEHHBIX CTYJEHTOM 3a KaXIblii KOMIIOHEHT
(bopMHUpPYyEMBIX KOMIIETEHIIUH, C YYETOM PE3YJIbTATOB TEKYIIETO U PyOEKHOTO KOHTPOJIS
B BHUJEC MHTErPAIbHOM OLIEHKW MO 4-X Oa/uibHOM mikane. Bce pe3ynbTaThl KOHTPOJIS
3aHOCSITCA B OIGHOYHBIM JIMCT W 3allOJHSIOTCS MperojaBaTreyieM II0 HTOoram
MIPOMEXKYTOUYHON aTTeCTaINH.

dopma OIEHOYHOTO JIUCTA U TPEOOBAHUS K €ro 3allOJHEHUIO MMPUBEICHBI B 00IIIEH
gactu ®OC 006pa3oBareabHON NPOrpaMMBbl.

IIpu QopmupoBaHUM HTOTOBOM OLEHKH MPOMEXKYTOUHOM aTTECTAllUd B BHJIE
3a4eTa WCTOJB3YIOTCS THUIIOBBIE KpUTEpPUH, MpuBeAeHHbIEe B o0mer yactu DOC
o0pa3oBaTeIbHON MPOTPaAMMBI.



