®OH/JI OHEHOYHbLIX CPEJACTB AJIsA TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIUU OB YYAIOIIIUXCS
IO MOAYJIIO « CUCTEMbI HCKYCCTBEHHOI'O HUHTEJIVIEKTA»

38.03.01 DxoHommuKka:
npoduip "PuHaHCHI U KpeauT'



OHI/ICAHI/IEUHOKASATEJIEI‘/JI N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUA HA PA3JIMYHbIX OTAITAX UX ®OPMUPOBAHMUA,
OIIMCAHME HIKAJI OHEHUBAHUA

®ounn oneHouHbIX cpeactB (POC) nmpegycMaTpuBaeT cieayoliee:

— ONHMCaHWE KOMIUICKCA MoKa3aTeeil — IeCKPUITOPOB OCBOCHUSI KOMITETCHIIUN B BHJIC
pe3yabTaTOB 00YYEHUS, KOTOPBIC CTYICHT MOXKET IPOJIEMOHCTPUPOBATD.

JU1st KOHTPOJISI JOCTHXKEHUS KKI0T0 U3 HUX MPETyCMOTPEHBI OLIEHOYHBIE CPEJCTBA B BUJIC

BOTIPOCOB, 3aJIaHUH U T.11.;

— 0003HauYeHHE KPUTEePHeB — IIPABHJI IPUHITHS PELICHUS 110 OLIEHKE JOCTUTHYTHIX
pe3yabTaToB 00ydeHus: 1 ¢HOPMUPOBAHHOCTH KOMIIETECHIUH.

Hanpumep, B kauecTBe IIKabI ollcHUBaHus npuHuMaeTcs 100-0anpHas cuctema ¢ BhIIeICHUEM

(rpagarueit) OLIEHOK:

PedTuHr Onenka Ha
3auerte
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJI UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OHEHKW 3HAHW, YMEHWI 1 (MJTA) OTIBITA
JNESTEJILHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS

KOMIETEHIU B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MMPOTPAMMBI

BLIHYCKHI/IK, OCBOMBIIHHN 06p330BaTCJ'ILHYIO nporpammy, JOJIZKCH O6J'Ia,I[aTB
HpO(i)GCCI/IOHaJII)HLIMI/I KOMIICTCHIHUAMU 110 TCMATHYCCKUM MOOYJIAM IIPOTpaMMBbI:

Kon HaumenoBanue PesynbTaThl 00y4eHus
TEMaTU4YECKOTr0
MOJYJISI
Bseznenue B 3Hanun:
UCKYCCTBEHHBIH — TEOPETUYECKHE OCHOBBI aHAIN3a JAHHBIX U MALIMHHOTO
UHTEJUIEKT U oOyueHus;
OCHOBHBIE METO/BI — cneuuduka paboThl AITOPUTMOB MAIIMHHOTO O0YYEHUSL.
MAIHHOTO 00yJeHHs VMeHust:
Jutst pabOTBI € - NpUMEHEHHE METOJI0B MAIlIMHHOTO 00Y4Y€HHUs, TIOJrOTOBKa
TaOJIMYHBIMH JAaHHBIX U UHTEPIpETALMs PE3yIbTaTOB.
JTAHHBIMUA HaBbiku (ONBIT AeSITEIbHOCTH):

- UHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHanbHOM 0Tpaciay, pacCMaTPUBAET UX C TOUKH
3pEHUs IPUMEHEHUS B CBOEH JIEITENbHOCTH;

- OIICHUBAET MPUMEHUMOCTH AJITOPUTMOB,
BO3MOXXKHBIEPUCKH U TOCIIEACTBHUS OLTHOOK, HAXOAUT
ONTUMAJILHBICPEIICHUS IS padounXx 3a1a4d




Cucrembl IITyOOKOro 3HaHuA:

oOyueHus - NPUHLIUIBI 00yYEeHUs ¥ IPUMEHEHUsI HeWPOHHBIX CeTel.

- apXHTEKTYpHI IITYOOKHX HEUPOHHBIX CETEH, MPUMEHSIEMBIX
B PELICHUU IPAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HACTpoiiKa HE0OXOJAUMOTO OKPYKEHUS It paboThI ¢
HEUPOHHBIMH CETSIMHU.

- [pHUMEHEHHE U 1000y4eHUEenpea00yIeHHBIX
HEHPOHHBIX CETeH U3 TOCTYMHBIX OMOINOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- BIAJEET HABBIKOM MPOBEJICHHUS ITOJHOTO UK
BBIYHUCIIUTENBHOTO SKCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBIITOJIHEHUS IIPOEKTA U MOJIYyYEHUs PE3yIbTaTOB B
OTuYeTax M JOKYMEHTAIIHUH;

- BJAJI€ET HABBIKOM HCIIOJIb30BAHUS CYILIECTBYHOLINX
MIPOrPaMMHBIX OMOJTMOTEK U MOJICIICH, CO3TaAHMSI
MPOrpPaMMHBIX peanu3alnii TTyOOKUX HEHPOHHBIX CETel

OObyuenue ¢ 3HanuA:
MOJIKPETUICHHEM - TEOPETUYECKHE OCHOBBI M aJITOPUTMBI OOYUEHUS C
MOJIKPEIUICHHEM;

- TIpUMEHEHUE OOYUYCHHUS C MOAKPEIICHUEM IS
MIPaKTUYECKHX 3a]1au.

YMenus:

- BBIOOp U peanusaius alropuTMOB 00ydeHuUs C
MOJIKPETIJICHHEM C YYETOM CHEIUPUKH 3a1a9H

- ajanTaius ¥ HacTpOHKa alropuTMOB OOyUYEHUS C
MOAKPETUICHUEM TIO/T OTIPEICTICHHYIO CPELy.

HaBbIkHu (ONBIT AeSITEJILHOCTH):

- WHTEpecyeTcs HOBBIMHU TPEHAaMH B CBOEH
npodeccnoHanbHOM 0Tpaciau, paccCMaTpUBAET UX C TOYKU
3peHUs IPUMEHEHUS B CBOEH JIEITEILHOCTH;

- BJIAJEET HABBIKOM HMCIOJIb30BaHUs CYIIECTBYIOIINX
MPOTPaMMHBIX OMOIHOTEK B MOJIENIEH, CO3TaHmsI
MPOrpaMMHBIX pealn3aliii HA OCHOBE aJITOPUTMOB
00yuYeHus C MOJKPENIEHUEM

CpencrBa A5 OLEHKH pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 10 KaTeropusim
«3HaThb», «YMETbY», «BIAJETh)» 00ECIEUMBAIOT pPEANTU3ALNI0 OCHOBHBIX MPUHLMUIIOB KOHTPOJIS,
TaKUX KaK 00BEKTUBHOCTh u HE3aBUCUMOCTb, [IPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCIUIIIINHAPHOCTb.

C yderoM 3TOro KOHTPOJBHBIE BONPOCH (3amaHus, 3amaud), Bxojsamme B ®OC, mns
Pa3IMYHBIX KATETOPHUM U YPOBHEW OCBOEHHS KOMIIETEHIIUN MOTYT UMETh CJIETYIOLIUI BU/I.

3HATDH
IIpumepsr:
Turmel 3a1a4 MaIIMHHOTO OOYYEHHUs ¥ KJIACCHl aJITOPUTMOB, K HUM ITPUMEHSEMBIE.
2. OcHOBHBIE HAaNPaBJICHUS PA3BUTHS UCCIIETOBAHHUN B OOJIACTH CUCTEM UCKYCCTBEHHOTO
MHTEIUIEKTA.
3. Teoperndeckne OCHOBHI AITOPUTMOB MAIIMHHOTO OOYYEHHUSI.

=



YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIIOIB30BAHUIO AITOPUTMA MAITMHHOTO O0Y4EHUSI.
OneHuBaTh KAYECTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUeHMSL.
3. AmanTHpoBaTh aNTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHUIO TPAKTUYECKUX 3a1a4.

BJAJAETD Ilpumepsi:

1 Merononorus pa3paboTKu pEeUICHUH MAIIUHHOTO O0Y4EHUSI.
[TprMeprl MPaKTUYECKOr0 MPUMEHEHHSI ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIIEKTA.
3. Metoapl OHJIaliH TECTUPOBAHUS PELICHUH MATHHHOTO 00YyUeHHUSI.

N =

N

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIHUE ITPOOELYPbI
OIEHUBAHUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPUAJIOB, OINPEACISAIOLIUX MPOLEAYPbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OIbITA AEATEIbHOCTU

HaumeHnoBanue Kparkas xapakrepucruka IMpencraBiieHue
OLICHOYHOI0 OLICHOYHOI'0 CPeCTBA OLICHOYHOI0 CPe/ICTBA
cpeacTrsa B doHge
Texkymui KOHTPOJIb CpencTBo poBEPKH OCBOEHUS Komruiektst OuiieToB
yCIIE€BAEMOCTHU YPOBHEH «3HATb», «YMETh)» (3amanuii)

KommuiekT 0ui1eToB (IpuMMepHbIii)
buner 1.
11 BaiiecoBckuii kiaccugukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuszarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Cay4aiinsiii jiec.
2.2 Metpuueckuii knaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 epeBss pemenuii. UadopmanmoHHbIil BRIUTphIL. OmuoKa Kiiaccu(uKamnmy,
sHTponus, kpurepui lxunu. IIpyHuHr.

buner 4.

4.1 TnoGanpubiii ouck. Cyuaitnenidi mouck. Gridsearch. Crydaiinoe
omyxnanue.baiiecoBckast onTUMU3aLus.

4.2 Jluneiinas perpeccus. [lonnnomuanbHas perpeccus. I peOHeBas perpeccusi.

burer 5.
5.1 AdaBoost. I'pagneHTHBINH OYCTHHT PENIAIONINX JI€PEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Merpuku kinactepu3anum.

burner 6.

6.1. Onenka knaccudukanun. dddexkruaocts 1o [lapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. IleprientponPo3enbmarra. OOpaTHOE pacmpoCTpaHEHWE TpavdeHTa.
Oyukimu aktuBanuu. Softmax.

buner 7.



7.1 Jloxanpubiii momck. HillClimb u ero pasmoBumnoctn. Omkur. ['eHeTHyeckuii
QITOPHUTM.
7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb J1adopaTOpHBIX padoT (MPUMEPHbIA)

O01mue pekoMeHAaIUN K J1A00PATOPHBIM padoTaM: /1Ji Pa3HbIX YPOBHEH MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BAaTh PA3HYIO FJIy6I/IHy pcain3anuu peuICHHUA. TaK, AJI1 CTYACHTOB
HETEXHUYECKUX CIIEUANIBbHOCTEH 3a/1aHne MOXKET 3aKII0YaThCsl B IPUMEHEHUH FOTOBBIX METOJIOB
u3 6I/I6JII/IOTCK HJIW 3aI10JIHCHUECM IIPOITYCKOB B IIpOorpamMmax, rjie 60JIBI_Ha$I 9acCTh IIOAT'OTOBJICHA
npernojaasareneM. J{Jis CTyIeHTOB TEXHHUECKUX CIIeUaIbHOCTEN 3a7jaHne OyIeT 3aKII04aThCs B
pea3anuu aaropuTMOB 0€3 HCIIOIB30BAHMS TOTOBBIX PEIICHUH.

JIP1.1 Metonbl pabotel ¢ Tabiauumamu B Python. Arperamus u BU3yanu3anus JaHHBIX.
[TpoBeneHue NepBUYHOIO aHAIN3A IaHHBIX.

Llenu: u3yueHne MeTOI0B pabOTHI ¢ TaHHBIMU B PythOn u npoBeeHre MepBUYHOTO aHAIN3a
JTAHHBIX.

3aganue: 3arpy3ure jgaracer B pandasgaradpeiiM. BeiBequTe OCHOBHBIE MapameTphl
naracera. Onpenennure, CKOJIBKO B JaTaceTe CIIyd4aeB OTCYTCTBUS NPU3HAKOB. OIpeneanTe, CKOIbKO
IIPU3HAKOB SIBJISIFOTCSI KaTeropuaibHbIMU. Busyanusupyiite pacnpeienenyue npu3HakoB M0 KJIaccaM.
Busyanusupyiite 3aBUCUMOCTb MEXAY PU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHHe anroputmoB kiaccupukanuu: KNN, pemaromime
JIepeBBS 1 UX aHCAMOJIH, JIOTUCTHYECKAs! PEerpecCHsl.

Llenu: npuMeHEHUE U OLIEHKA AJITOPUTMOB KJIACCU(PHUKALHUH.

3amanue:

Paznenute naracer Ha oOy4aromuii ¥ BaJIMAALMOHHBIN ¢ COXpaHEHHEM MPOMOPLUI KIacCOB.
Knaccuduiupyiite Toukn u3 naracera ¢ nmomoinsio aaroputMoB KNN, jgoructudeckoi perpeccum,
CART, cnyuaitnoro neca, CatBoost. IlogOepure mydime napameTrpsl aJrOpuTMOB € TOMOIIBIO
BaMJaUMOHHONW BbIOOpkH. CpaBHUTE BpeMsi padOThl aNrOPUTMOB U  3aBUCUMOCTH  OT
npenoOopaboTKU JaHHBIX.

JIP1.3 UHcnonp3oBaHWe M OIEHKa alropuTMoB perpeccuu. Ilogbop onTuManbHBIX
HapaMeTpOB PErpecCui.

Llenu: u3ydyeHue anropuTMOB PETrPECCHH.

3amanue:

[TpumenuTe MeTo TMHEHHON perpeccuu AJs pelleHus 3a1a4M Ha faTtacere. Jlo6aBbTe B
JaTaceT MOJMHOMHUABHBIC IPU3HAKA. J{00aBIsiiiTe MPpU3HAKH TTOKa HE YBUIUTE ITepeoOyueHre Ha
BanuannonHoMaaracere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, yToOb1 n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OntuMuzarnmoHHble 3a1a4u U uX pemieHus. [logbop rumepnapamMeTpoB aJroputMa C
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHS ONTUMH3AIIMOHHBIX 3a/1a4.

3ananue:

1 OnTUMU3UpYHTE JTHHY MaplIpyTa B 3a7a4e KOMUBOSDKEpa C TIOMOIIIBIO aJITOPUTMOB

hillclimb, omxura u renerndeckoro anroputma. BeiBenuTe noay4InBIIMACS MYTh U €TO

JUTUHY.

2. OnTUMM3MpYHTE THUIepHapaMeTpbl aIropuTMa MalIMHHOTO oOy4yeHHs (Ha BBIOOp) C

MIOMOIIBIO CITy4aliHOTO IOMCKa, MOWCKa 1o perrerke, amroputMma hillclimb, remermueckoro
AITOpUTMA.

JIP2.1 Knaccudukanus n3oopakeHuii 1 TpanchepHoe o0ydeHue.
Llenu: n3yyeHne METO10B TIIyOOKOTO 00y4eHus A7l paboThl C N300paKEHUSIMH.



3aganue:

3arpy3uTe JnaTaceT W CO3JaiiTe uUTepaTop AN MOJENU TIIyOOKOro oOydeHus. 3arpy3uTe
npenooydennyo Ha ImageNetceprounyio cerb (AlexNet, VGG wmun ResNet) u mobaBbTe K
backbonenonnocBszHeiii croli ans oOyueHus. OOydyuTe HEHPOHHYIO CETh HA, BHU3YaJH3HPOBAB
rpadpuk (yHKIMH MOTeph Ha oOyyaromied W BaJMIAMOHHON BBIOOpKe. Peanmsyiite Momyinb
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE KAYeCTBO OOYUCHHS Ha TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMH MIPECTABICHUSIMH.
Lenu: nzydenue Mojenell BEKTOPHOTO MPEICTaBICHUS TEKCTOB.
3anaunue:
Ckauaiite npenoOy4eHHbIe BeKTOpa st cioBapst. C moMomibio 1060T0 Kiaccudukaropa
marmnuaaoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTHI U3 JaTacera Imo CyMMe
BEKTOpOB ci1oB. Kitaccuduuupyiite TekcTsl ¢ nomorpio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks s perieHus mpoCcThiX OKPYKEHUH.

Llenu: n3ydyeHue npuMeHeHNs: 00y4YEeHUs ¢ MOAKPEIUIEHUEM JUIsl peIlieHnH 3a1a4 KOHTPOJIS.
3ananue:

OO0y4nTe IPOCTYIO MOJIHO CBsI3HYI Q-ceTh [uis pelieHus okpyxenus LunarLander.

[Tponienypsl OLleHMBAaHUS 3HAHUN, yMEHUH, (GOpPMBI U OpraHu3alMs TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluy 00y4Yarouuxcs

Texylmuii KOHTPOJIb yCIIEBAEMOCTH M IIPOMEXYTOUYHAsl aTTECTallMsl CTYINEHTOB BENETCS B
cootBeTcTBUM ¢ [070KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTalluu
00pa3oBaTebHON OpraHu3aIlu

Texkyumuii KOHTPOJIb yCIIeBAEeMOCTH

Monyns nenutcs Ha fBa Onoka. Kaxaplii 650k BKIIOYaeT B ce0sl M3ydeHHUE 3aKOHUEHHOTO
paznena, yactu Mopyis.

Texkymuii KOHTpoab M0 MOJYNI0 OCYILECTBISIETCS MO KaJleHJapHOMY y4yeOHOMY Tpaduky.
Cpoku koHTpodbHBIX Meponpusituii (KM) wu cpoku mnojaBeneHuss HUTOroB mno Mogynto
oroOpaxkatoTcsi B pabouux y4yeOHBIX miaHax Ha cemecTp. CTyIOeHT JOJKEH BBIIOJIHHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, IMPEAyCMOTpPEHHble MoOIyleM K YKa3aHHOMY CpOKY, IIOCJIE Yero
IpernoJiaBaTesb NPOCTaBiIsIeT OAJUIbHBIE OLIEHKH, HAOpaHHBIE CTYJEHTOM I10 pe3yJbTaTaM TeKYILIero
KOHTPOJI YCIIEBAEMOCTH 110 Moayito.

KoHTponbHOE MEpONpUATHE CUHUTAETCS BBIOJHEHHBIM, €CJIM 3a HEro CTYACHT IOJIy4HJI
OLICHKY B Oajjax He HW)X€ MHHUMAaJbHOM OILIEHKH, YCTAHOBJIEHHOM HporpaMMoil Monyins IO
JAHHOMY MEPOIPUATHIO.

CTyneHThl, HE ClIaBLIME KOHTPOJIbHOE MEPONPUSITHE B YCTAHOBIIEHHBIM CPOK, MPOJOKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C MOPAIKOM, IPUHATHIM 00pa30oBaTeIbHON OpraHu3anuei.

IIpomesxkyTouHasi arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIYIIIO SBJISETCS 3a4eT.

OuenuBanue Mopayns Benercss B COOTBETCTBUM C [lojiokeHHEM O TEKylleM KOHTpPOJIie
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIlMU CTYACHTOB 00pa30BaTeIbHOM OpraHu3alny.

HanpuMmep, MeToAMKA OLIEHKHU 110 PEHTHHTY

CryneHT, BBINOJIHUBIIMNA BCe MPEYCMOTPEHHBIE YU€OHBIM IJIAHOM 3aJ[aHus U CAaBILIMHA Bce
KOHTPOJIBHBIE MEPONIPHUSTHS, TIOJIy4aeT UTOTOBYIO OLIEHKY 110 MOAYJIIO 3a CEMECTP B COOTBETCTBUH
CO CIEeAYIOLIEN IIKAJIOW:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hezauer

Pefitunr crynenTa mo Mojyiio 3a ceMecTp onpezensercs Kak cymma 0aioB, MOJTYYEHHBIX UM 3a
Bce O1oku Moynsi, u 0aJioB 3a MPOMEKYTOYHYIO aTTeCTauio. MakCHManbHOE KOJTMYECTBO
6ayutoB 32 Moys B ceMecTpe ycTaHaBimuBaeTcst paBHbIM 100



