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Pa3padoruukmu:

[Tpenonasarens kadenpsl MHGOpMAIIIOHHO-U3MEPUTEIBHBIX CUCTEM
Kapos C. H.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno mwnamnpaenenuto moaroroBku 09.03.02 HWMapopMannoHHBIE CHUCTEMBI H TEXHOJOTHH,
YTBEPKJACHHOTO MpukazoM MuHoOpHayku ot 19.09.2017 Ne 926

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxysbrer [Ipencenarens Marepyxun A. B. Paccmotpeno | 14.12.2023, Ne
Teonnopmarikn u | yyeyoro cosera 7-23
HHGOPMAITMOHHOM
6e3omacHOCTH (axynbrera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBOeHMs IMCLUUIUIMHBI - (OPMHPOBAHUE y OOYYAIOMIMXCS CIIOCOOHOCTH pelaTh
3aJ]a4M, CBI3aHHBIC C OCHOBHBIMU MPUHIIMIIAMU MAITMHHOTO O0YYEHHUS M aHAIN30M JaHHbIX.

321,[{3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL
- UI3YUCHUEC COBPEMECHHBIX METOAOB MAIlIMHHOT'O O6y‘leHI/I$I W UHTCJUICKTYAJIBHOI'O aHAJIN3a JAaHHBIX;

- pelcHuC 3aaa4 pcajm3aliii MCTOAOB MAIIMHHOI'O OGy‘-ICHI/ISI npu  MOpOCKTUPOBAHHUN
HHTCJUICKTYAJIbHBIX CUCTEM PA3JIMYHOIO HA3HAYCHU,

- PCUICHUC HpO(l)eCCI/IOHaJIBHBIX 3a1a4 B obmactu CO3JaHrd U TPUMCHCHUA TEXHOJIOTUM M CHCTEM
HCKYCCTBCHHOT'O MHTCJIJICKTA,

- IpHOOpETEeHNE MPAKTHYECKIX HABBIKOB B pa3pa0dO0TKE HOBBIX METOOB U alTOPUTMOB MAITHHHOTO
oOy4eHwUsl Py penieHu: MpodeccuoHaTbHBIX 3a/1a4.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocobGeH NpUMEHSTh €CTECTBEHHO-HAYYHbIE M OOIIEWH)KEHEPHBIC 3HAHUS, METOBI
MaTeMaTU4YEeCKOro aHalu3a M  MOJAETUPOBAHUS, TEOPETUYECKOrO0 M  AKCIEPUMEHTaJIBLHOTO
HCCIIEI0BaHUS B MPO(eccCHOHaTbHON ACSITENbHOCTH

OIIK-1.1 TlpumeHsieT OCHOBBI MaTeMaTHUKH, (U3WKH, BBIYHCIUTEILHON TEXHUKH U
MIPOrpaMMHUPOBAHUS JUISl PEIICHHUS 3a]1a4

3namu:
OIIK-1.1/382 ky1acchl METOJIOB M &JITOPUTMOB MAITUHHOTO O0YUYEHUS

OIIK-1.1/313 ocHOBHbIE IPUHIUIBI U METOJbl MAITMHHOTO O0y4EHUs, X JOCTOMHCTBA
Y OTPaHUYECHUS

Ymems:

OIIK-1.1/¥YM]l npuMeHsTh 3HAHWUSA BBICIICH MaTeMaTUKH TIPU PEIICHUU 3aj]ad
npodeccuoHaNbHOM 1eATeIbHOCTH

Braoems:

OIIK-1.1/HB] HaBbIKaMH MPUMEHEHUS MaTeMaTU4YEeCKOTO aHAINM3a U MOJCIMPOBAHHS B
npodeccCHOHATBbHON AEATEIbHOCTH

OIIK-1.2  Pemaer craHmapTHele  OpodeCcCHOHAIbHBIE  3aJadyd C  IPUMEHEHHUEM
€CTECTBEHHO-HAyUHBIX U OOIICHHKEHEPHBIX 3HAHHM, METO0B MaTeMaTHYECKOTO aHalIHM3a U
MOJICTTUPOBAHUS

3nams:

OIIK-1.2/311 Metonb! auddhepeHITnaIbHOTO M HHTETPATbHOTO HCUUCTICHUH

OIIK-1.2/312  ¢GyHKUMM  HECKOJNIBKUX  TEPEeMEHHBIX, METOAbl  ONEPALMOHHOTO
VICUHCJIEHMSI, TEOPUIO PSIOB U psAioB Dypbe

Ymemns:

OIIK-1.2/¥M1 pemars cranmapTHbie NpO(EeCCHOHANBHBIE 3aJa4d C TMPUMEHEHHUEM
€CTECTBEHHOHAYYHBIX U OOIIEUHKEHEPHBIX 3HAaHUN, METO/I0B MaTEeMaTHUECKOTO aHaN3a
U MOZETMPOBaHUS

Braoems:

OIIK-1.2/HBl HaBbIKaMH pEIICHUS CTaHAAPTHBIE NPO(ECCHOHANBHBIE 3a/la4dl C
NPUMEHEHHEM €CTECTBEHHO-HAyYHBIX U  OOLICMH)KEHEPHBIX 3HAHWM, METOIOB
MaTeMaTH4eCKOTO aHaliu3a U MOACIUPOBAHUS
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OIIK-1.3 BBbINOMHAET TEOPETUUYECKOE M DSKCIEPUMEHTAIBHOE HCCIEN0BaHUS OOBEKTOB
npodeccuoHaNbHON AEITeTbHOCTH

3name:

OIIK-1.3/31] Buabl U METOABI MaTEMaTHYECKOTO MOAEIHPOBAHUS, NMPUMEHSEMBbIC IS
UCCIIEIOBaHUs 00bEKTOB MPO(ECCHOHATBHOM NeSTETbHOCTH

Ymems:

OIIK-1.3/¥Ym1 ¢dopmyaupoBaTh THUIOTE3bl M 3aJa4d  HCCICIOBAHUS, BBIOMPAThH
COOTBETCTBYIOIIHE METOIBI U MOJICITH

OIIK-1.3/YM2 opraHu30BBIBaTb M MPOBOJUTH SKCTIICPUMEHTAIBHBIC HCCIIECIOBAHUA,
BKJII0Yasi HACTPOUKY 000pyAOBaHHUs U POTPaMMHOTO 00ecIeueHUs

Braoems:

OIIK-1.3/HB]l HaBBIKAMH TEOPETUYECKOTO U HKCIEPHUMEHTAIBHOTO HCCIEIOBAHMS
00BEKTOB MPO(ECCUOHATBHOM NeSITETbHOCTH

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrummHa (Moaynb) b1.0.22 «MeTtoasl MammmHHOTO 00yUEHHUS» OTHOCHTCS K 00s3aTeIbHON YacTH
o0pazoBaTebHOM MPOTPaMMBI U U3ydaeTcsl B cemecTpe(ax): 5.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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Paznen 1. 3nakoMcTBO € 18 4 4| 10| OIIK-1.1
AHAJIM30M JJAHHBIX U OIIK-1.2
MAIIMHHBIM 00y4eHHeM

Tema 1.1. 3nakomcTBO ¢ aHamu3oMm | 18 4 4] 10

JAHHBIX U MAIIMHHBIM O0y4YeHHEM

Pasnen 2. BepositHOoCcTHast 21 5 5| 11| OIIK-1.1
MOCTAHOBKA 321241 H OIIK-1.2
HEKOTOPbIe METO/IbI €€ peleHu s OIIK-1.3
Tema 2.1. BepositHOCcTHas 21 5 51 11
MMOCTAaHOBKA 3a7]a4u U HEKOTOPbIE

METO/IbI €€ pelIeHus

Pa3znes 3. MeTon onopHbIX 21 5 5| 11| OIIK-1.1
BEKTOpPOB OIIK-1.2
Tema 3.1. MeToz1 OIIOPHBIX 21 5| 5| 11| OIIK-1.3
BEKTOPOB

Pasnen 4. MHoromepHasi 21 5 5| 11| OIIK-1.1
JIMHeHHAas1 perpeccust OIIK-1.2
Tema 4.1. MHOrOMepHas 21 5| 5| 11| OIIK-1.3
JIMHETHas perpeccust

Pasnen S. /lepeBbsi perneHuit 21 5 5| 11| OIIK-1.1
Tema 5.1. JlepeBbs petieHuit 21 5 51 11 %%&%—1123
Pasnen 6. Knacrepuzanust u 21 5 5| 11| OIIK-1.1
BU3yaJIU3aLUSA OIIK-1.2
Tema 6.1. Knacrepuszanus u 21 5| 5| 11| OIIK-1.3
BU3yaIH3aIus

Pasnen 7. MamunHoe o0y4yeHune 21 5 5| 11| OIIK-1.1
B MPUKJIAHBIX 33/1a4aX OIIK-1.2
Tema 7.1. MammnHOe 00ydyenne B | 21 5| 5| 11| OIIK-1.3
MPUKIIAIHBIX 3aJa4axX

Hroro 144 34| 34| 76

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. 3nakomcmeo ¢ anaiuzom OAGHHBLIX U MAUUHHBIM 00yYeHUeM

Tema 1.1. 3naxomemeo ¢ aHanuzom OAHHBLIX U MAUUHHBIM 00YUeHUeM

OcHoBHbIE TIOHATHS M 0003HaueHHs. [IpuMepbl MpUKIATHBIX 3a1ad. MeTOmONOTHsl MAIIMHHOTO

oOy4eHHsI.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

TectupoBanue

Pazoen 2. Bepoumuocmnaﬂ HOCMAHOGKA 3A0auu U HeKomopble Memoovl ee peuienun

Tema 2.1. Bepoamnocmuas nocmanogka 3a0ayu i HeKOmopwvle Memoobl ee peuleHusl
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BepositHOcTHast mocTaHoBKa 3a1aun. Perpeccronnas ¢yunkius. baiiecoB knaccuduxarop. Ilmocer u
muHychsl Metona kNN. DxcrepuMeHTalbHas OIEHKa KadecTBa oOyueHHsI W BbIOOpMonenu. Mertox
IJIaBHBIX KOMIIOHEHT. CUHTYIIsIpHOE pa3ioxeHue. [IpoBepka cTaTHCTUUECKUX THIIOTES.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 3. Memoo onopnwvix éekmopos

Tema 3.1. Memoo onopHuvlx 6eKmopos

Merton onopHbIx BekTopoB SVM. O606menus auneiitnoro SVM. Perymnspusarus.
Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 4. Mnozomepuas nuneinan pezpeccus

Tema 4.1. Mnocomepnas nunetinas peepeccusi

MHoromepHas JiMHelHas perpeccus. Perymsapusanusa. MeToq IaBHbIX KOMIIOHEHT.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Pas3zoen 5. /lepeevsa pewenuii

Tema 5.1. /lepesvs pewenui

[TonyssipHbIe aXrOpUTMBI MOCTpOoeHHs JiepeBbeB pemeHuit. Anroputm CART. OOGpeska nepeBbeB.
JIOCTOMHCTBA U HEJOCTATKU JEPEBLEB PEIICHUM.
Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Pazoen 6. Knacmepuzayusa u eusyanuzayus

Tema 6.1. Knacmepuszayus u euzyanuzayus

OnTUMHU3aIMOHHBIE METOBI KIIACTEPU3AIMH. JBPUCTUICCKHE METOABI KiacTepu3zanuu. YacTuaHoe
oOydeHHne Ha OCHOBE KJIacCU(PUKAIIUU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 7. Mawunnoe odyuenue ¢ npuKiaoHvlix 3a0a4ax
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Tema 7.1. Mawunnoe obyuenue 6 NpuKiaoHblx 3a0a4ax

Oranbl aHanu3a JAaHHbIX. Pabora ¢ uMcinoBeIMH mpu3Hakamu. PaGorta ¢ kareropuaibHbIMU U
TEeKCTOBBIMU Ipu3Hakamu. [IpenodbpadboTka ganHbix OueHnBanue kadyectsa. O030p anropuTMOB.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsaiok nmpoBeeHusi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
MPOMEXKYTOYHOM aTTecTauy OOy4aroluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHAIUTETa, MporpaMmmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMs «MOCKOBCKHI TOCYJapCTBEHHbIH YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  O0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOUHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 5 cemecmp.

3a4eT oneHUBaeTCs M0 NATHOAUIBHOM IIKaJe:

- 3aYTEHO C OLEHKOW «OTJIMYHO» BBICTABISETCS, €CIM OOydYaroluiics HuMeeT DIyOoKue,
HCYEPIIBIBAIOIINE 3HAHUS B O00ObEME OCBOCHHOW INMPOTPaMMBI; 3HAHHE OCHOBHOW (00s3aTelbHON)
JUTEpaTypbl; JaeT MpaBUIbHBIE M YBEPEHHbIE OTBETHI, CBUJIETEILCTBYIOIINE O HAJIWYUHM TBEPABIX
3HAHUW U HaBBIKOB B HCIOJb30BAaHMM TEXHUYECKUX CPEACTB; IMOJHOE, YETKOe, I'PaMOTHOE U
JIOTUYECKH CTpPOHHOE W3JIOKEHHE MaTepuajna; JEMOHCTPUpPYEeT CBOOOAHOE MpPHUMEHEHHE
TEOPETUYECKUX 3HAHUM MPU aHaU3€e MPAKTHUECKUX BOMPOCOB;

- 3aUTEHO C OIICHKOM «XOpOIIO» BBICTABISAETCA OOydaroleMycsl B Cllydae COOTIONEHUS TeX XKe
TpeOOoBaHUM, HO HAJUYUU B OTBETE OOYYaIOLIErocs MO HEKOTOPHIM MEPEYUCICHHBIM MOKa3aTesiM
HEJOCTAaTKOB NPUHLHUIHUATLHOTO XapaKTepa, 4YTO BbI3BIBACT 3aMEYaHHUsI WJIM IONPaBKU
MIpero1aBaTeis;

- 3a4TEHO C OILICHKOH «yIOBJIETBOPUTEIHLHO» BBICTABISETCS 00ydaromeMycs B ciiydae COOMIOAeHUS
TeX e TpeOOBaHUM, HO B CiIydyae HaJWYMsl B OTBETE OIIMOOK, HEOOXOJUMOCTH CYIIECTBEHHOM
MOMOIIM B BH/JIE TIONIPABOK M HaBOJSAIIUX BOIIPOCOB MPEIOaBaTes;

- HE 3a4TCHO («HE YIOBJIETBOPHUTEIBHO») — OOYJAIOIIUICS HE CMOT OTBETUTH Ha 2/3 BOIPOCOB; HE
CIPAaBWJICS C MPAKTUYECKUM 3aJaHUEM WIIH BBIITOIHEHO MeHee 50 % MpakTU4eCKUX 3aJaHuu.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. 3nakomcmeo ¢ ananu3om OAHHHIX U MAUWIUHHBIM 00yYeHUEM
Koumponupyemwie M/IK: OIIK-1.1 OIIK-1.2

Tema 1.1. 3nakomcmeo ¢ aHAIU30M OAHHBIX U MAUUHHBIM 00YyUeHuem
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. MammnHOE 00y4eHne — 3TO:

1) MeTon KOMUPOBAHUS CUTHAJIOB
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2) pa3znen HayKu, U3y4arolfii aJrOpUTMBbI, N3BJIEKAIOIME 3aKOHOMEPHOCTH U3 TaHHBIX
3) cuctema XpaHeHUs JaHHbBIX
4) crioco6 pemenus OY
2. Hannuue pasmeueHHOM 11€1€BOM IEPEMEHHOM XapaKTepHO JIA:
1) oOyuenus 6e3 yuurens
2) 00y4eHusI C OJKPEITICHUEM
3) oOy4eHHs C yuyuTenaem
4) xnactepuzanuu
3. K ocHoBHBIM 3a1auam oOyuenus ¢ yuureneMm HE otHocuTcs:
1) kmaccudukanus
2) Knactepusanus
3) perpeccust
4) panxupoBaHue
4. 3agaua perpeccuu npearnoaaraer:
1) oTHECEHHE K KIaccy
2) mpeJcKa3aHue HeMPEPhIBHOTO 3HAUEHUS
3) yMeHBbIIIEHUE Pa3MEPHOCTH
4) reHeparyio TEKCTOB

Pazoen 2. Bepoamnocmuana noOCmMano6Ka 3a0a4u U HEKOMopble Memoobl ee peuleHus
Koumponupyemwie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 2.1. Beposmnocmuas nocmaHno8ka 3a0aqu i HeKomopbvle Memoobl ee peuleHus
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakast u3 MeTpHK NperHa3zHayeHa il OLEHKH OMHApHON KiaccuuKaruu?
1) Silhouette Score
2) F-score
3) RMSE
4) ARI
2. IlepeobydeHune MpOSBISETCS KaK:

1) BeIcOKast o1mMOKa Ha O0y4YeHUH

2) Hu3Kas omubKa Ha OOy4EeHUH U BBICOKas Ha TECTe
3) oTCcyTCTBHE BHIOPOCOB

4) paBeHCTBO bias u variance

3. Kakoif MeTo; moMOTraeT yMEHBIIUTh TiepeodydeHne?

1) no6aBnenue nryma

2) L2-perynsipuzamms

3) yBeIMYCHHE CITyYalHBIX TPU3HAKOB
4) yMeHbIIIEHNE TECTOBOUW BHIOOPKHU

4. Obyu4aromniasi BBIOOpPKa UCTIOIb3YETCs IS

1) UTOrOBOI OLIEHKHU

2) BU3yaJIn3aluu

3) onTUMH3aLMK TAPAMETPOB MOAEIN
4) xpaHeHUs1 METaJJaHHbIX

Pa3zoen 3. Memoo onopnvix éekmopos
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 3.1. Memoo onopHuvlx 6eKmopos

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
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1. TectoBast BEIOOpKA MpeIHA3HAYCHA IS
1) onTUMH3aKMY THTIEPTIAPAMETPOB
2) HETIPEAB3ATOU OIEHKH 0000IIEeHNUS
3) HOpMaNM3aIuy TPU3HAKOB
4) GamaHCUPOBKHU KJIACCOB

2. K 6a30BbIM asiropuT™MaM Ki1acCU(PUKAIUA OTHOCUTCSI:

1) nunelinas perpeccus

2) PCA

3) MeToz1 OOpHBIX BEKTOPOB (SVM)
4) K-Means

3. B merone k-Onmxaiimmx cocenei kjaacc 00beKTa OrpeaesseTcs:

1) rpaieHTHBIM CITyCKOM
2) 1o GOJBITMHCTBY KJIaccOB k OMMKaNIIINX TOUEK
3) LEeHTpOUTaMH KJIaCTEPOB
4) rmyOuHOM fepeBa
4. JlepeBo pemreHuii popmMupyercs myTém:
1) cBEpTKM NpU3HAKOB
2) moCIe0BaTeNbHOTO pa3orueHus o0 HHHOPMATHBHOCTU
3) ycpenHeHust Mozee
4) cHUXKEHUS pa3MEPHOCTU

Pa3zoen 4. Mnozomepuas nuneiinan pezpeccus
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 4.1. Mnocomepnas nunetinas pecpeccusi
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. YBenuueHue CI0KHOCTA MOIEINA OOBIYHO:

1) moBsImaeT bias U CHIKaeT variance
2) cHUKAeT bias M MOBKIIIACT variance
3) He BiUSACT Ha bias-variance
4) yMeHbIIaeT 00€ BETUIHHBI

2. I'myOuHa fepeBa B pelIaronX JePeBbsX SABISACTCS:

1) mapameTpom OIMOKH
2) runiepnapameTpoM
3) MeTpHUKOIl KauecTBa
4) pyHkuein noreppb
3. Precision uzmepsieT:
1) oo BEpHBIX MpeaCcKa3aHu

2) AOJH0 UCTUHHO MOJIOKHUTCIIBHBIX B IMIPCACKA3aHHBIX MOJIOKUTCIIbHBIX

3) momaas mog ROC
4) cpenHIo0 abCOMIOTHYIO OIINOKY

4. ITpu cunpHOM AucOanaHce KJIACCOB MPEANOYTHTEIbHEE UCTIONIb30BaTh:

1) Accuracy
2) ROC-AUC
3) PR-AUC
4) MAE

Pa3zoen 5. /lepesvsa pewenuii
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 5.1. /lepeevsi pewienuti

Ne 000000708

Crpanuria 10 u3 15



dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. JIuneiiHas perpeccusi MUHUMHU3UPYET:
1) sHTpOTIHIO
2) cyMMy KBaJIpaToB OIMHOOK
3) cunyer
4) log-loss
2. [TpuzHakoBO€ MPOCTPAHCTBO — 3TO:
1) HaOop 1EeNEeBBIX METOK
2) N-MepHOE POCTPaHCTBO NMPU3HAKOB OOBEKTOB
3) HabGop runepnapaMeTpoB
4) marpuna ommndox
3. Hopmanuzanus npu3HakoB HE0OX0AUMa, YTOObI:
1) yBeTUYHUTH pa3MEPHOCTD
2) MPUBECTH MPU3HAKH K COTIOCTABUMOMY MacITady
3) yIlanuTh KOJJIMHEAPHOCTh
4) U3MEHUTH KIJIACChI
4. Hopmanu3anus npeodpasyeT Npu3HaKH K:
1) nnanasony [-00;00]
2) nor-ukarne
3) HyneBOMY CpeHEMY U €MHUYHON Iucnepcun
4) GuHapHOMY BHILY

Pa3zoen 6. Knacmepuzayusa u eusyanuzayus
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 6.1. Knacmepuzayusa u suzyanuzayus
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. O0yueHue MoIe — 3TO:
1) Bu3yanu3aius JaHHBIX
2) HacTpoiika mapameTpoB o oOydJaromieii BHIOOpKe
3) cxkarue jaracera
4) npeackazaHue KJIaccoB
2. Barrunr otingaercst OT OyCTHHTA TEM, UTO:
1) ucnomnb3yer oJHy MOJIENb
2) o0y4aeT MOJIENH MapajuIeIbHO U YCPETHSICT UX
3) bokycupyercst Ha OIMOKaX MPEABITYIINX MOIETIeH
4) MpuMEHSIET TPAJIMCHTHBIN CITyCK
3. [Ipumep ancamOiIeBOrO METO/Ia HA JACPEBBIX:
1) Ciyuaiinelii nec
2) K-Means
3) LASSO
4) t-SNE

4. VickyccTBeHHAss HEHMpPOHHAs CeTh MPEACTaBIsIET COOOM:

1) nepeBo pemieHuM

2) KOMIIO3UIINIO IMHEWHBIX ¥ HEIMHEWHBIX MPeoOpa3oBaHUi

3) HaGop LIEHTPOUIOB
4) rpad kmacTepos
5. Oxna smoxa o0y4ueHHUs HeUPOCETH — ITO:

1) onuH mwar onTUMHU3aTOpa
2) OAMH TOJHBIHN MPOXOA M0 00YYArOIIUM JTaHHBIM
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3) oOHOBIIEHHE THUTIEpPTIApAMETPa
4) BBIYUCIICHUE METPUKU

Pazoen 7. Mawiunnoe odyuenue ¢ npukiaoHvlx 3a0a4ax
Koumponupyemwie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3

Tema 7.1. Mawunnoe obyuenue 6 NpUKiaoHblx 3a0a4ax
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Omunbxa 06001IeHNsT U3MEPSETCs Ha:

1) oOyyaroreit BEIOOpKE

2) TaHHBIX, HE YYaCTBOBABIIINX B O0yYECHUHU

3) BamMIaIMOHHOM BBIOOPKE

4) mabope runepnapamMmeTpoB

2. L2-perynsipuzanus Npu MyJIbTUKOJJIMHEAPHOCTH:

1) yBennuuBaer variance

2) CHIKAeT JUcrepcrio K03 (HUIIMEHTOB
3) ynanser npu3HaKu

4) MEHSIET METKHU KJIaCCOB

3. Pa3MepHOCTb JaHHBIX ONPENEISAETCS:

1) ynuciaomM cTpox
2) KOJIMYECTBOM MPHU3HAKOB
3) 00bEMOM mamsATH
4) 9HuCIIOM KJIaCTEpOB
4. Cny4yaliHBIN JIeC CTPOUTCS KaK:
1) omHO TTyOOKOE IepEBO
2) ancaMOIIb CITy4aifHO MOCTPOEHHBIX JePEBHEB
3) K-cpennux
4) HelipOHHas CETb
5. B rpaguenTHOM OyCcTHUHTE KaXK1asi HOBasi MOJIENb alllIPOKCUMUPYET:
1) nanHbIE 3aHOBO

2) METKH KJIACCOB
3) Beca mpeablIyInuX IEPEBhEB
4) rpaareHT PYHKIIMH TIOTEPh TEKYIIETO aHCaMOJIs
8. OueHouyHbIe MaTepHAJIbI IPOMEKYTOUHOI aTTeCTANIMU
5 cemecmp, 3auem c oyenkoii
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3
Bomnpocrei/3ananus:
1. laiiTe onpeneneHre MalTHHHOTO O0yYEeHHUS.
2. ChopmynupyiiTe KIHOUEBOE OTIIMYNE OOyUCHUs C yUuTelieM oT o0yueHus 06e3 yaurTers.
3. IlepeuncnuTe 1Ba OCHOBHBIX THIIA 33124 OOYUYEHHUS C YUUTEIIEM.

4. JlaiiTe onpeesieHne 3ajadyi perpeccuu.

5. HazoBute Tpu pacnpocTpaHEHHbIE METPUKHU KadecTBa AJisi OMHAPHON KiIaccu()UKAITUH.
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6. OOBsicCHUTE, YTO TaKoe NepeolOydeHue.

7. Ykaxkute X0Ts Obl J1Ba crioco0a NpoUIakTUKu nepeoOydeHusl.
8. Onpenenure «00yUYaIOIIYIO BBIOOPKYY.

9. Jlns1 yero mpeaHa3HaYeHA TECTOBAst BbIOOpKa?

10. HazoBute yeTbipe 0a30BBIX aJrOpUTMa KIacCU(PUKALHIH.

11. O6wsicaute meton k-Onmxaimx cocene.

12. Kak cTpouTcs AepeBO pelieHnii?

13. Kak yBenudeHHe CIOKHOCTH MOJENU BIUsSeT Ha cMmerieHue (bias) W TUCTIEPCHIO
(variance) omuoOoK?

14. YTo Ha3bIBAIOT TUIIEpHIAPAMETPAMHU MOJICIIH?

15. B uém paznuune meTpuk Accuracy u Precision?

16. [Touemy nipu cunibHOM aucoOanance kinaccoB PR-AUC npennoururensaee ROC-AUC?
17. ChopmynupyiitTe uaeto TUHEHHON PETPECCHUH.

18. Onpenenure «MpU3HAKOBOE MPOCTPAHCTBOY.

19. 3aduem BBHITIOHAETCSI HOPMAJIM3ALIHS TPU3HAKOB?

20. Yto Takoe HOpMaIM3aLHs?

21. Paznuuurte oOydeHHe U MpeacKa3aHue.

22. OnumuTe O3TTUHT B OYCTUHT KaK CTpaTeruy aHCaMOIUPOBAHUS.
23. [IpuBeauTe nmpuMep aHcaMOIEBOTO METO/IA HA IEPEBBSIX PEIICHHIA.
24. JlaiiTe onpeneneHne UICKyCCTBEHHOM HEMPOHHOM CETH.

25. Yrto Ha3BIBAIOT AMIOXOM 00y4YCHHS HEHPOHHOM ceTn?

26. Yem omiimuaercs ommodka o0ydeHus OT OMTMOKHA 00001IeHus?

27. Kak L2-perynsipuzaius noMoraeT npu MyJbTUKOJUIMHEAPHOCTH MPU3HAKOB B JIMHEMHBIX
MOIEIIX?

28. YTo Takoe «pa3MEPHOCTb JAHHBIX»?

29. Chopmynupyiite HICI0 AITOpPUTMA “CITydaifHbIN Jiec”.
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30. Kakyro BeTMYHUHY anmpPOKCUMHUPYET Kaxaasi HOBasi MOJENb B TPAJUEHTHOM OyCTHHTE?

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. bamanoB A. H. MammHHoe oOyueHHe M MCKYCCTBEHHBIM HMHTEIUICKT: yuyeOHOe mocoOue s
By30B: yueOHOe mocobue st By30B / A. H. bamanos. - Cankr-IlerepOypr: Jlanp, 2024. - 172 c. -
978-5-507-49194-0. - Tekct: onekrponubii. // W3nmarensctBo Jlamp: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/414920.jpg (mara obpamenus: 16.03.2025). - Pexum
J0CTyTa: 1O TMOAMKICKE

2. Henenvko B. M. OCHOBBI CTaTUCTHYECKUX METO/IOB MAIIMHHOTO O0y4eHHs: yaeOHOe mocooue:
yduebHoe nmocooue / B. M. Henenbko. - OCHOBBI CTaTUCTHYECKUX METOJOB MAIIMHHOTO OOy4YCHHS -
HoBocubupck: HoBocuOupckuii rocymapcTBeHHBINM TexHMuUeckui yHuBepcutet, 2010. - 72 c. -
978-5-7782-1385-2. -  Tekcr: onekrponnwni. //  IPR ~ SMART: [caiit]. - URL:
https://www.iprbookshop.ru/45418.html (mara oOpamenus: 16.03.2025). - Pexxum pocryma: 1o
MOJIITUCKE

3. Pakurckuii A. A. Meroasl MAIIMHHOTO OOYYEeHHs: Yy4eOHO-METOAMYECKOEe TOCOoOue:
yueOHO-MeToanueckoe mocobue / A. A. Pakurckuif. - MeTonsl MamMHHOTO OOyYeHUS -
HoBocubupck: Cubupckuii rocynapcTBeHHBI YHUBEPCUTET TEICKOMMYHUKAIMA U MH()OPMATUKH,
2018. - 32 c. - 2227-8397. - Tekcr: osnekrponsbii. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/90591.html (mata obpamenus: 16.03.2025). - Pexxum noctyma: 1o
TTOJIITUCKE

Jlononnumenvuas numepamypa

1. Pakutckmii A. A. MeToasl MammHHOTO OOyYEHHS: Y4YEeOHO-METOIUYECKOE TIMOoCco0ue:
ydueOHO-MeTomuyeckoe mocooue / A. A. Pakurckuii, K. 1. JlementbeBa. - MeToasl MalIMmHHOTO
oOyuenust - HoBocubOupck: CHOMPCKHMIA TOCYTapCTBEHHBIH YHUBEPCHUTET TEICKOMMYHUKAIMA |
uHpopmaruku, 2023. - 35 ¢. - 2227-8397. - Tekcr: anexrponnsit. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/138857.html (mara o6pamenus: 16.03.2025). - Pexxum mocryma: mo
MOJIITUCKE

2. Teopus M mpakTHKa MAIIMHHOTO OOydeHus: yuyeOHoe mocobue: yueOHOoe mocobue / B. B.
Boponuna, A. B. Muxees, H. I. fIpymkuna, K. B. Cparos. - Teopuss u npakTuka MalIMHHOTO
o0y4eHus - YIbSHOBCK: YJIbSHOBCKUIN rOCylapCTBEHHBIN TeXHUUeCKUi yHuBepcuteT, 2017. - 291 c.
- 978-5-9795-1712-4. - Tekct: oanekrponnbii. // IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/106120.html (mara oOpamenus: 16.03.2025). - Pexum nocryma: mo
MOATHCKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AIHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://student2.consultant.ru/cgi/online.cgi - [IpaBoBoii Cepep Koncynsrantllitoc

Pecypcol « Unmeprem»
1. https://znanium.ru/ - 1eKTpOHHO-OMOIMOTEUHAs cucTeMa "Znanium"
2. https://intuit.ru/ - DnexTpoHHas odpa3oBarenbHas cpeaa "MHTYUT"
3. https://www.elibrary.ru/ - HOb eLIBRARY
4. https://rusneb.ru/ - HattmonaneHas anexkrponHas oubmmuorexa (HOB)

Ne 000000708 Crpanuria 14 u3 15



9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. Anaconda;
2. Microsoft Visual Studio;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VY4ebHas ayquTopus
MapxkepHas gocka - 0 mr.
MoH00610K - 64 mT.
[Ipoexrop - 4 mir.

JlekumoHHas aynuropus
JleKIMOHHBIN MYJIBTUMEIUUHBIA KOMILIEKC - 3 IIT.
[Ipoexrop - 3 mit.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBHIMIOJIHSATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETOaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u uneanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUWUi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (OQUOC) ynuBepcureta. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBAIUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YIETOM O0COOCHHOCTEH NMCHXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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