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1.

HaunMeHoBaHHe IUCIHUIIINHBI

HucuunnuHa « MammHHOe 00ydeHHe»

2.

Ilepeyenb MJIaHUPYeEMBIX pPe3yJbTATOB OCBOCHUSI 00pa3oBaTe/ib-
HOW MporpaMmsl (epeyeHb KOMIETEHINi) ¢ YKa3aHHEeM MHIUKATOPOB UX JI0-
CTHKEHHS U IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO0 IUCHUILIHHE

Hucuummaa «MammHHoe oOydeHue» oOecrieurnBaeT pOopMHpPOBaHUE KOM-
nerenuuii: [IKH-4; T11K-2; [1K-4; I1K-5 nanpasnenus noarotoku 01.04.02 «IIpu-
KJIaJIHas MaTeMaThKa W MH(OpMaTHKa» HANpaBJIEHHOCTHU MPOTPaMMbl MarucTpa-
TYypbl «AHaIU3 OOJBIINX JIAHHBIX U MAIIMHHOE OOy4YeHHE B DKOHOMHKE U (hHMHAH-

cax».
Kon HaumMeHoBanue NHaukaropbl 10CTHIKe-

KOMII€E KOMIIETCHIIMH HHUA KOMIIETCHIUHU

TeHIUH Pe3yabTaThl 00yueHus1 (YMeHUA
U 3HAHHS), COOTHECEHHbIE ¢ HH-
AMKATOPAMU JOCTHKEHUS KOM-

neTeHInHn
INKH-4 | Cnoco6HOCTh pas- 1.lemoucTpupyeT 3Hanus | 3HATh:

pabaThIBaTh MH-
(dhopMaImoHHbIE
CHCTEMBI U aJIro-
PUTMBI Ha OCHOBE
MaTeMaTHYECKUX
METOJIOB U MOJIe-
JIeH, B TOM YHUCIIE U3
00J1aCTH UCKYC-
CTBEHHOT'O WHTEII-
JICKTa, B PEIICHUHN
npodeccnoHaTbHBIX
3aj1a4

B 00JIaCTH OpPUTMHAIbHBIX
JITOPUTMOB U TIPO-
IrPaMMHOM pean3alyi.

OpUTMHAJIbHBIC aJITOPUTMBI U
MPOTPAMMHYIO pealln3alrio
YMerb:

BJIIaACTH OpI/IFI/IHaJ'II)HBIMI/I ajro-
pUTMaMHU U IPOTPaMMHOM peanu-
3aImuen

2.Co3naet opuruHaIbHbIC
QITOPUTMUYECKHE U TTPO-
TpaMMHBIC CPCICTBA B
peleHnu npodeccuo-
HaJIbHBIX 3a1a4.

3HaTh:

OpUTHHAIILHBIE aJITOPUTMUYECKUE
Y TIPOTpaMMHBIE CPEJICTBA B Pe-
[IeHUH TTPOo(ecCHOHANBHBIX 33124
Ymerhb:

CO3/1aBaTh OPUTHHAIBHEIE aJTo0-
pI/ITMI/I‘-IeCKI/Ie 158 HpOFpaMMHBIe
CpeJICTBa B peLICHUH Mpodeccro-
HaJIbHBIX 33/1a4




3.JleMOHCTpUpYET 3HAHUS
B 00JIaCTH COBPEMEHHBIX
WHTEJUIEKTYaTbHBIX
TEXHOJIOTHH.

3HaTh:

TEOPETHYECKUE OCHOBHI COBpE-
MEHHBIX MHTEJJIEKTYaIbHBIX
TEXHOJIOTHI

YMerb:

HCITOJIH30BaTh COBPEMEHHBIC HH-
TEJUICKTyaJIbHbIE

TEXHOIOTHHI

4.BbibupaeT UHTEIUICKTY-
QJIBHBIC TEXHOJIOTHH 1
pemiaet npodeccuoHab-
HBIC 33/1a4M C UX UCIIOJIb-
30BaHHEM.

3HaTh:

TEOPETHYECCKUE OCHOBBI MHTEJI-
JIEKTYaIbHBIX TEXHOJOTUN s
perieHus: mpo(ecCHOHaATbHBIX
3aJ]a4 C UX MCIIOJIb30BaHUEM
YMeThb:

BBHIOMPATh HHTEIJIEKTYaIbHBIC
TEXHOJIOTHH | periaTh npodeccu-
OHAJIBHEIC 33J]a4H C UX HCIIOJIB30-
BaHHUEM

IIK-2

CrnocobGHOCTh TIpU-
MEHSTh JIMHT'BUCTH-
YeCKHEe W CETEBBIC
MOJIETTM MAaIlIUHHO-
ro oOyueHus,
npenoOydYeHHbIe Ha
OonpIIuX HaboOpax
JAHHBIX B 9KOHO-
MUKE U (pUHaAHCaX.

1. JemoHcTpHupyeT
3HaHUE COBPEMEHHBIX
pe100yICHHBIX JTMHTBH-
CTHYECKUX MOJICIICH HITH
WHCTPYMEHTOB CO3JIaHHUS
npenoOyvYeHUs CeTEBbIX
MOJEIIEH.

3HaTh:

COBpPEMEHHbIE IPe00yUECHHBIE
JIMHTBUCTUYECKUE MOJIENN WU
MHCTPYMEHTHI CO3/JaHUs IIPEo-
Oy4eHHUsI CeTeBbIX Mojiesel
YMerb:

UCII0JIb30BaTh COBPEMEHHBIE
npeo0ydYeHHbIe JIMHIBUCTHYE-
CKH€ MOJIEIH UM HHCTPYMEHTHI
co3/1aHus Npe100yUeHHsI CeTEBBIX
MoJeIIer

2. Brmageer meronono-
TUed U THCTPYMEHTapUueM
MCIIOJIb30BaHUS MPE0-
Oy4YeHHBIX MOJIENIeH st
CO3aHUsI PEIICHUS TTPH-
KJIaJIHBIX 3a/1a4, pa3pabda-
ThIBaeT Ha 0a3e MU3BECT-
HBIX pElIEHUH TEXHOJIO-
TUIO PEIICHUS TMPUKIIa-
HOM 3a7a4¥ C TIOMOIIIBIO
npeo0yYEeHHBIX MOJIe-
JIEH.

3HaTh:

METO/0JIOTHIO U HHCTPYMEHTapUI
MCIIONIb30BaHUs IPe00yUIEeHHBIX
MOJEJIEH JUIsl CO3aHUS PEILICHUS
MPUKIAIHBIX 33124, TeOpeTHYe-
CKH€ OCHOBBI JUIsl pa3paboTKU Ha
0a3e U3BECTHBIX PEIICHUN TEXHO-
JIOTUU PENICHHsI TPUKJIATHOM 3a-
Jla4d ¢ TIOMOIIBIO Tpeo0yyeH-
HEIX MoJeinei

YMerb:

BJIQJIETh METOIOJIOTUEN U UH-
CTpYMEHTapUeM UCTIOTb30BaHUS
pea00yUYeHHBIX MOJIEICH st
CO3aHUSI PEIICHUS TPUKIIATHBIX
3a/ay, pa3pabdaTeIBaTh Ha Oa3e
M3BECTHBIX PEIICHUHN TEXHOIOTHIO
pelIeHus MPUKIaTHON 3a/1a4H ¢
MOMOIIBIO IPE00YUEHHBIX MO-
nenen




3. Buageer npaktuye-
CKHMM HaBBIKOM IpUMEHE-
HUS TEXHOJIOTUU UCIIOJIb-
30BaHMs IPeJ0OYUEHHBIX
MOJEJIEH ISl PELICHUS
IIPUKJIAIHBIX 3a]a4.

3HaTh:

TEOPETUYECKHE OCHOBBI TEXHOJIO-
THI UCIIOJIb30BAHUS MTPEIOOYICH-
HBIX MOJIEJIeH JIsl peIIeHUs TPU-
KJIQJHbIX 3a/1a4

YMersh:

BJIAJICTh MPAKTHYECKIUM HAaBBIKOM
MPUMEHEHUS TEXHOJIOTHH HC-
I10JIb30BAHUS ITPEN00YUEHHBIX
MojiesIel sl pelieHus MpUKiIal-
HBIX 3a7a4

1TK-4

CrnocoGHoCTS ca-
MOCTOSITEIBHO pa3-
pabaTbIBaTh MpH-
KJIa/IHBIE CPEJICTBA
JMHTBUCTHYECKOTO
aHaJM3a C UCTIOJNb-
30BaHHEM METOJ/IOB
MalImHHOTO 00yUe-
HUS, B TOM YHCJIC
METOJIOB TITyOOKOTO
o0OyueHus: B 9KOHO-
MUKe 1 (prHaHCAX.

1. JleMoHcTpupyeT
3HaHHUE aKTyaJIbHBIX Me-
TOJIOB YKOHOMUYECKOTO
aHaJIM3a C UCI0JIb30Ba-
HUEM METOJ0B MalTMHHO-
ro 00y4eHwusl.

3HaTh:

aKTyaJIBHBIC METOAbBI DKOHOMHUYC-
CKOI'0 aHaJIN3a C MCII0JIb30BaHUEM
METOA0B MAallIMHHOI'O 06y‘-I€HI/I$I
YMeThb:

HpI/IMeHﬂTI) aKTyaJII)HI)IG

METObI JIMHIBUCTHYECKOT'O aHa-
JIN3a ¢ UCIIOJB30BaHUEM METOJIOB
MaIIMHHOTO 00yUYeHus

2 . Bianeer coBpemeH-
HBIMH METOJIaMH U HH-
CTPYMEHTaMH MaIlIMHHO-
ro oOy4eHus st co3/ia-
HUS 1 O0yUYeHHS MTPH-
KJIaIHBIX MOJIeTIel KO-
HOMHUYECKOTO aHaJIN3a

3HaTh:

TEOPETUYECKHE OCHOBBI COBpE-
MEHHBIX METOJIOB U HHCTPYMCH-
TOB MallIMHHOTO OOYUYCHHS JIst
CO31aHMsI U O0YYCHUS TIPHUKIIA/I-
HBIX MOJ€eNell SKOHOMHUIECKOTO
aHajau3a

YMerb:

BJIQJICTh COBPEMEHHBIMH METO/1a-
MU ¥ HHCTPYMEHTaMH MallluHHO-
ro 00y4YeHus JUIsl CO3aHMs 1
00y4eHHUs MPUKIATHBIX MOJIENIeH
HSKOHOMHYECKOT0 aHaIn3a

3. Brageer coBpemen-
HBIMHA METOJAMH U HH-
CTpYMEHTaMH TTyOOKOTO
00yJeHUs TSI CO3TaHMsI
¥ 00y4YeHUS TMPUKIIATHBIX
MOJIeJIEH DKOHOMUYECKO-
ro aHaJIM3a.

3HaTh:

TEOPETUIECCKHE OCHOBHBI COBpE-
MEHHBIX METOJIOB U HHCTPYMEH-
TOB TUIyOOKOTO OOYYEHHUS JJIs CO-
3/IaHusl U O0YUYCHHSI PUKIIATHBIX
MOJIeJIEH DKOHOMUYECKOT0 aHaJIH-
3a

Ymerb:

BJIQ/IETh COBPEMEHHBIMH METO/1a-
MU ¥ HHCTPYMEHTaMU TIIy00KOro
o0ydeHus Ui CO3aHus U 00yye-
HUS TIPUKIIATHBIX MOJISIICH KO-
HOMHYECKOI'0 aHaIn3a




IIK-5

CriocobHOCTS ca-
MOCTOSITEIIPHO pa3-
pabaTbIBaTh MpH-
KJIQJIHBIC CPEJICTBA
aHaJN3a CETEBBIX
CTPYKTYP C HCIIOJIb-
30BaHHEM METO/I0B
MaIIuHHOTO 00yYe-
HUS, B TOM YHCIIE
METOIOB TITyOOKOTO
o0OydeHus1, B IKO-
HOMUKE ¥ (pUHAH-
cax

1. JleMoHCcTpUpyET
3HaHUE aKTyaJIbHbIX Me-
TOJIOB SKOHOMHYECKOTO
aHaJIM3a C UCIOJIb30Ba-
HUEM METO0B MAaIlIMHHO-
ro 00y4YeHwusl.

3HaTh:

aKTyaJIbHbIE METO/Ibl SKOHOMUYE-
CKOI'0 aHaJlu3a ¢ UCIOJIb30BaHUEM
METOJIOB MAIIUHHOTO 00Y4YEeHHUS
YMerb:

MPUMEHSTH aKTyaJIbHbIE METO/IbI
PKOHOMMYECKOTO aHaJIn3a C UC-
MOJIb30BAHUEM METOJIOB MAIllMH-
HOTo O0yUYCHHS

2 . Ucnonb3yet coBpe-
MEHHBIC METO/IbI U UH-
CTPYMEHTBI MAITUHHOTO
00y4eHust Uil CO3/1aHMs,
00y4YeHHsI U OLICHKH Ka-
94eCTBA MPUKJIAIHBIX MO-
JIeNeit CETEBBIX CTPYKTYP.

3HaTh:

TEOPETUIECKHE OCHOBBI COBpE-
MEHHBIX METOJIOB U HHCTPYMECH-
TOB MAIIMHHOTO O0YYCHHUS JIJIs
co3/1aHusl, 00yUEHHsI U OLICHKU
KauecTBa MPUKIIAJTHBIX MOJIEICH
CETEBBIX CTPYKTYP

YMerb:

IPUMEHSTh COBPEMEHHBIC METO-
JIbI 1 UHCTPYMEHTHI MAIIMHHOTO
o0y4deHus Ui co3qaHus, ooyyde-
HUS ¥ OLICHKH KauecTBa MPUKIIA-
HBIX MOJICJICH CETEBBIX CTPYKTYP

3. Ilpumenser coBpe-
MEHHBIE METOIbI U MH-
CTPYMEHTHI TITyOOKOTO
oOydeHus Ui CO3aHMs,
00y4eHUs U OIICHKHU Ka-
4yecTBa MPUKIATHBIX
HEHPOCETEBBIX MOJIEIIEN
CETEBBIX CTPYKTYD.

3HaTh:

TEOPETUYECKHE OCHOBBI COBpE-
MEHHBIX METOJ0B U HHCTPYMEH-
TOB ITyOOKOT0 00yUYeHHs IS CO-
31aHus], O0y4eHUS U OI[EHKH Ka-
YyecTBa NMPUKIAIHBIX HelpoceTe-
BBIX MOJIETIEH CETEBBIX CTPYKTYP
YMerb:

IPUMEHATH COBPEMEHHBIE METO-
JIbl 1 UHCTPYMEHTBI TITyO0KOTr0o
00y4eHus1 Tl CO3/1aHMs, 00yUe-
HUS U OLIEHKU KauecTBa MPUKIIa-
HBIX HEUPOCETEBBIX MOJECIIEH Ce-
TEBBIX CTPYKTYP

MecTo TMCUMILIUHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

JucrunnHa «MammHaaoe 00ydeHHe» OTHOCHUTCS K MUKy JUCIHIUIAH

HaIPaBJIICHHOCTH NPOrpaMMbl MarucTpaTypbl, HanpapieHus: moaroroBku 01.04.02
- Ilpuknagnas matemarnka u uHbopmatuka, OIl «AHanu3 OOJBIIUX JAHHBIX U
MaIllMHHOE 00yYE€HHE B DKOHOMHUKE U (DUHAHCAX.

O0beM qMCHUIUIMHBI (MOXYJISI) B 3a4€THBIX €IMHUIIAX U B aKaJie-
MHYECKHX 4Yacax ¢ BbIJAeJIeHHeM 00beMa ayIuTOPHOH (IEKUMH, CEMHUHAPBI) H
CaAMOCTOAATE/IbHON Pa00ThHI 00y4aoIIUXCS

Bun yueOHo# paboThI MO JUCITUTIIINHE

Bcero (B 3.e. 1 gacax)

Monaynb 5
(B yacax)




OO01mas Tpy10éMKOCTh TUCIIUILTHHBI (B 3/108 108
TOM YHCJIe KYPCOBO# MPOEKT)

Konmaxmmuas paboma- Ayoumopnuwlie 3a- 40 40
HAMUA

Jlekuun 10 10
CeMuHapbl, IPaKTHYECKUE 3aHATUS 30 30
Camocmoamenvnas paboma 68 68

Bup Texyiero KoHTpouIs
AU TCKYI p KonTponbhast padora | KonTtposbHas paboTa

Bug npoMexXxyTouHOM aTTecTaiuu DK3aMeH DK3aMeH

5. Conepskanue TUCHUIUVIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3-
JaeJiaM) JUCHHMILUIMHBI ¢ YKa3aHHEM HUX 00beMOB (B aKaJeMHYECKHX 4acax) H
BH/IOB YUeOHBIX 3aHATHI

5.1. Copep:xanue QM CHUATIITAHBI

Tema 1. BBenenue B MAaIMHHOE 00y4YeHHUE

OCHOBHBIE MOHATUSA MAaIMHHOrO 00ydeHusd. CBs3b ¢ APYTMMH JTUCLUILIU-
HaMu. KOHTEKCT MalIMHHOrO O0y4Y€HHUs KaK AUCLMIUIMHBI - aHAJM3 JAHHBIX U HC-
KYCCTBEHHbI MHTEJUIEKT. Cepbl MPUMEHEHHU MAlIMHHOTO oOy4deHwus. Tumbl 3a-
Jlad MalllMHHOTO OOyd4eHus - oOydeHue ¢ yuuteneMm u 0e3 yuurens. CTpykTypa
JAHHBIX JJI1 MallMHHOrO oOydeHus. MHCTpyMeHTallbHbIE CPEACTBA MAIIMHHOIO
oOyuenus. [loHaTHe MOJENHM MAIMHHOTO 00YYEeHUSI.

Tema 2. Knaccupuxkauus. Perpeccus

[TocTanoBka 3amaun KiaacCU(pUKAIMU KaK 3aJadyd MAIIMHHOTO OOYy4YeHUS.
Otnuuust ot 3agaun perpeccur. CTpyKTypa JaHHBIX IS kiaccudukanuu. Jloru-
CTUYECKasi perpeccusi - PyHKIMsI TUNOTE3bI, TPAHUIA IPUHSITUS pelIeHUuN, PyHK-
1UsI OIIMOKHU JIOTUCTUYECKOU PETPecCUr, TPAJIMEHTHBIM CITYCK JIJIsl JIOTUCTUYECKOM
perpeccuu, MHOTOKJIACCOBas KilacCu(uKaIys, aJropuTM “oJuH IPOTUB BeeX .

[TocranoBka 3aaun perpeccuu. JIMHEHas perpeccust ¢ OJHOM MEPEMEHHOU
- hyHKIUS TUMTOTE3bI, QYHKIHS OMMMOKY, METOJT TPAJAMEHTHOTO CIycka. Perpeccus
C HECKOJbKMMU NIEPEMEHHBIMU - MHOKECTBEHHAS! JIMHEIHAS PErpeccusi, HopMallu-
3aIusl MPU3HAKOB, MOJIMHOMUAJbHAS perpeccusi. [IpakTuyeckoe mocTpoeHue pe-
IPECCUU - 3arpy3Ka U MPEJCTABICHUE JAHHBIX, peaau3alus MeToJa rpaJueHTHOrO
CIIyCKa, OLICHKa KaueCTBa PErpecCHH, MOJI00pP CKOPOCTH OOYUECHHMsI, 3HAKOMCTBO C
oubnuotexoit sklearn.

Tema 3. Meroabl 00y4yeHusi ¢ yuyuregeM. 3agaqyu o0y4deHHs: 0e3 y4HTeEJs

YHUBEpCaTLHOCTh METOJIOB O0yUYEHHUS C YUUTENIeM, 00IIas MOCTaHOBKA 3a-
nadd. JInHEeNHbIE MOJIENH - JIMHEWHAS W JIOTHCTUYECKAas PErpeccum - Kak €IuHa
MoJienb. [lonmHoMuanbHbie MOIEH. METOT ONTIOPHBIX BEKTOPOB, sApa - JUHEUHOE,
rayccoBo, apyrue. IlepuentpoH. JepeBbst pemennii. K Ommpxaiimmx cocenen.
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HauBHas OaiiecoBckast Mozienb. JIOCTOMHCTBA U HENOCTATKU PA3HbIX THUIIOB MOJIE-
Jeil, UX CpaBHUTEJbHAS XapaKTEPUCTHKA, IPUMEHUMOCTb. [I[puMeHeHne 3Tux mo-
JieNe A pelieHus 3a7a4 KiacCu(uKaluy U perpeccum.

3ajavya KjJacTepHu3aluu - MOCTAHOBKA 33J1a4M, CTPYKTypa JaTacera, pe3ylib-
taT u uHTepnperauui. Metog K cpeanux - dopmanuzanus, rumneprnapameTpsl,
npumeHuMocTsh. [pyrue meroas! kinactepusauuu - DBSCAN, nepapxuueckas, ar-
JoMepaTHBHas KjacTepu3anus. 3ajadya oOHapyKEeHUsI aHOMaJIHMiA. 3afada MOHMXKe-
HUSI Pa3MEPHOCTH - METO/ IVIABHBIX KOMIIOHEHT, METO] HE3aBUCUMBIX KOMIIOHEHT.
OOy4eHHe ¢ NOJKPEIUICHUEM.
Tema 4. JAnarnocruka CHCTEM MAIIMHHOTO 00y4eHus

MeTtpuku 3¢ (HEKTUBHOCTH MAIIMHHOTO 00y4YeHHUS - CpaBHEHUE ¢ (QYHKIIMSI-
MU omuOKd. Tunuuneie MeTpuku S(H(OEKTUBHOCTH [JII MOJEJIEH perpeccuu -
MAE, MSE, RMSE, MSLE, MAPE u apyrue. Metpuku 3ppeKTuBHOCTH AJI1 MO-
nener knaccupukanuu - accuracy, precision, recall, F1, ROC, PR u napyrue.
Henoobyuenue u mnepeoOyuenue. [Ipobnema bias-variance. OleHKa CIOKHOCTH
Mozenel. O0001aoIas cnocoOOHOCTh MOJIEIIEN, TECTOBBIN HA0Op, KpUBBIE 00yYe-
Hus. MeToabl 00pHOBI C HENO- U TiepeoOyueHreM. Perynspuzanus. 3agadya BeIOOpa
MOJIEJIH - KpOCC-BaJMAAIINSI, TUTIEpIIapaMeTpbl MOJIEIIeH, TTOUCK 0 CeTKe, Balna-
IIUOHHBIN HAa0OP.

Tema 5. IlpenBapuresibHbIi aHATIN3 U 00pPa00TKA TaHHBIX

COop maHHBIX I MojeNed 00y4YeHUsl C yYUTeIeM - pelsiuMoHHas (popma
JIAHHBIX, TTOHSITUE YHUCTHIX JAHHBIX, OLICHKA UICTOYHUKOB U 00BEMOB JTaHHBIX. Omnu-
caTeJbHbIN (TIpeaBapuTeIbHbIN) aHanu3 JaHHbIX (EDA) - ananus penpe3eHTaTuB-
HOCTH, IIKAJIbl U TUIIBI, BU3yaJdu3alus, npoodiema HecOaTaHCUPOBAHHOCTH, OOHA-
pY>KE€HUE KOppemsiuii, aHoManuil B JaHHBIX. OUnCTKa U MpeoOpa3oBaHUE JaHHBIX
- ylajJeHue JUITHUX TPU3HAKOB, y/IaJIEHUE HETOKa3aTeIbHBIX 00HEKTOB, 3aI0JIHE-
HUE OTCYTCTBYIOIIMX 3HAUYCHUM, CO3JaHHE CYppOTATHBIX MPU3HAKOB, Mpeodpa3o-
BaHUE IIIKAJI, BOCIIPOU3BOIUMOCTh IPEOOPa30BaHUs JAaHHBIX.

Tema 6. IlpakTHyeckoe HCHOJb30BaHHME MoOJesell MAIIMHHOIO O0y4eHMs

CroxacTHuecKuil U MaKeTHbIA TpaJueHTHBIN ciyck. OT6op npusHakos. Ya-
CTUYHOE OOyYeHHE C yuuTeiaeM. AHCaMOJIMpPOBaHUE MOJENE - OETTUHT, OyCTHHT,
cTtakuHr, cinydaisbiii jiec, XGBoost, CatBoost. KonBeiiepuzaiua moxaenein ma-
HMHHOTO 00y4deHusi. OCHOBHBIE ATAllbl MPOEKTA 110 MAIIMHHOMY 00y4YeHut0. Buzy-
anu3anus, WHTEpHpeTanus, MNpeACTaBlIeHUE M aHAJIU3 PE3yJbTaTOB MAIIMHHOTO
oOyuenusi. PaboTta ¢ pa3HbIMU THNAMH JTAHHBIX - MpeoOpazoBaHue rpaduyeckoin
uHbopMalu, METO/IbI BEKTOPHU3ALINH TEKCTA.

5.2. YueOHO-TeMATHYECKHH ILJIAH

‘ Ne ‘ HaunmeHnoBanue Te- ‘ TpynoemkocTh B yacax ‘ PopMmbl ‘
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n/ | wmbl (pa3aesa) guc- KonraktHas pabora- TeKyILIero
i HUILIMHBI AynuTopHasi padora CaMOCTOS KOHTPOJIs
Bce Cemuna- ycneBaeM
06- TeJbHAasI pa-
ro Jlex- | psl, pak- OCTH
mast, oora
5. | WHH | THYECKHE
3aHSTUS
1 BBenenue B Mamus- OIIpocC,
HOe 00yueHue MpoBepKa
18 4 1 3 14 nabopa-
TOPHBIX
pabot
2 | Kimaccuduka- ompoc,
uusi.Perpeccust MpoBEPKa
18 8 2 6 10 nabopa-
TOPHBIX
pabor
3 | Meroabl 00yueHUs C opoc,
YUUTEIIEM.
3anaun oOy4eHwms 6e3 HpoBepia
18 8 2 6 10 nabopa-
YUUTEIS
TOPHBIX
pabor
4 | InarHoctuka cuctemMm ompoc,
MalIMHHOTO 00yue- MpoOBEpKa
HUS 18 6 2 4 12 nabopa-
TOPHBIX
pabot
5 | IIpenBapurenbHbIi o1Ipoc,
aHayu3 1 00paboTKa IIpOBEpKa
JTAHHBIX 18 6 2 4 12 nabopa-
TOPHBIX
pabot
6 | IlpakTuueckoe uc- orpoc,
MOJIb30BaHNE MOJIE- poBepKa
JIeil MalllMHHOTO 18 8 1 7 10 nabopa-
o0y4yeHHUs TOPHBIX
pabot
B nienom no gucnu- COrIacHo
TUTHE y4eGHOMY
108 40 10 30 68 IJIaHy:
KOHTPOJTh-
Has paboTa
Hroro B % 100 37 9 28 63
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5.3.

ConepixaHue ceMHHAPOB, MPAKTHYECKHUX 3aHITHI

HanmenoBanue | IlepedyeHb BOIPOCOB 1151 00CY:KIeHUsI HA ceMHHap- | DopMbI MpoBe-
TeM (pa3aesioB) CKHUX, IPAKTHYECKUX 3aAHATHUSAX, JeHus 3aHATHI
JHCHHIIAHBI peKoMeHyeMble HCTOYHUKH U3 pa3jeioB 8,9 (yka-
3bIBaeTCsl pa3jes U MOPS/IKOBbIN HOMep
HCTOYHHUKA)
Pemenue n
BXo1HOii KOHTPOIb. M3ydenne TeXHOMOrHIeckoro cre- | 00CYKieHue 3a-
Beezienue Ka aHaJIn3a JaHHBIX, IIOCTPOCHHOTO Ha 0a3e s3bIka mpo- | 14T

MalImHHOE 00yue-
HUE

rpammupoBanust Python. 3nakomcTBO ¢ 6ubGIMOTEKAMU
numpy, pandas, matplotlib. Brimonnenue 3amanus mo
MPOCTOMY CTaTUCTHYECKOMY aHAJIHM3y JAHHBIX WHCTPY-
MEHTAJIBHBIMHU CPEICTBAMHU, BKIIOYAIOIIEMY MPOJIBHHY-
TO€ BJAJEHHE COOTBETCTBYIOIIUMH HHCTPYMEHTAMH.
[1-3]

Knaccudukarus.
Perpeccus

Peanmzanus monenu kimaccuukanuu (JIOTUCTHYECKON
perpeccum) CBOMMM pyKaMu Hamnojo0ue JUHEHHOH pe-
rpeccun. Mcnonbs3zoBanue 61MOIMoTeYHbIX QyHKIMH. [1-
3]

ITocTpoeHne MosieaH perpeccuu METOA0M
I'PAJUEHTHOIO CIIyCKa CBOMMM pyKaMH. 3HAKOMCTBO C
OCHOBaMH OOyUYECHHSI TAPAMETPOB MOJICIIH.

[TocTpoeHune Mozenu MHOKECTBEHHOM perpeccuu CBO-
uMu pykamu. [locTtpoenne momenn OMOIMOTECUHBIMU
cpenctBaMu. CpaBHEHHE PE3YJIbTATOB.

Peanuszanus Mozaenu perpeccuu Ha npumepe, OJIHU3KOM
K peaibHOMY (naTacet boston). MHTepnperanus
PE3yJIbTaTOB MOJEIUPOBAHHUS.

[1-3]

Pentenue u
oOcyXKeHHe 3a-
au

Metoab! 00yueHus
¢ yuureneM. 3a1a-
qu o0y4yeHus
0e3 yuurens

[ToctpoeHnne Mopaenu KiacCUPUKAUMU Ha TMPOCTHIX
JnaHHbIX. [locTpoeHNe HECKOIBKUX MOJEINIEH, CPABHEHUE
ux 3¢ pexTUBHOCTH.

[TocTpoeHne MozienM Ha CIOXKHBIX TaHHBIX C
HEJIMHEWHBIMH M cJa0bIMU 3aBHUCUMOCTSIMH. OlleHKa
3¢ (HeKTUBHOCTH, BBIOOP MOJIEIH.

[TocTpoeHnne MosienH perpeccuu Ha CI0XKHBIX JTaHHBIX.
[TocTtpoenne pa3HbIX THUIOB perpeccopoB. OrneHka 3¢-
(EeKTUBHOCTH, BEIOOD MOJEIH.

Beinonnenne KOHTPOJIbHON PabOTHI.

[1-3]

Pemenne 3amaun KiacTepu3allid Ha HCKYCCTBEHHBIX
naHHbIX. Meton K-cpennux. MeTton OKTS.
OO6HapyxeHrne aHOMaJMil Ha MCKYCCTBEHHBIX JaHHBIX.
OOHapyxeHre aHOMaJIMH Kak 3aja4ya IpeBapuTebHO-
ro aHaJIM3a JIaHHBIX.

[TonnxeHne pa3sMEPHOCTH HA UCKYCCTBEHHBIX JaHHBIX.
Nutepnperanusa pesynbrara. [ToHnkeHne pasMepHOCTH
JUIsl BU3yaJIu3alluy JaHHBIX.

[1-3]

Pemtenue u
o0cyX/IeHHe 3a-
a4

11




Jnarnocruka cu-
CTEM MalIMHHOTO
00y4eHus

Ouenka 3 GEeKTUBHOCTH MOJEIH PErPecCU C TOMO-
IIBIO Pa3HBIX METPUK.

Ouenka 3¢ (GHEeKTUBHOCTH KIacCU(PUKAIIUU C TTOMOIIBIO
pa3HbIX MeTpuK. [locTpoeHne TnarHocTH4ecKux
kpuBbIXx (PR, ROC) nyis GunapHoii KiaccupuKaimm.
JluarHocTrka HeJ0-H1 epeoOyueHus B MOJICIH
kinaccudukanuu. [loctpoeHne KpuBBIX OOy4YeHUS, UX
uHTEepnpeTanus. TecToBblid HAOOp HaHHBIX JleMoHCTpa-
1Sl HEOOXOMMOCTH KPOCC-BaIHIallUH.
Hcnonb30BaHue KpOCC-BAIUIUPOBAHHBIX OLEHOK
KauyecTBa MOJIEIH.

JleMoHCTpanus ONTUMHU3AIMH THIIEPIIAPAMETPOB
MOJIeJIH, UCMOJIb30BaHUE BaIMIAMOHHOTO Habopa i
BbIOOpa Mojenu. [lonck Moaenu oT MPOCTHIX K CIOXK-
HBIM.

[1-3]

Pentenue u
o0CyXJIeHHE 3a-
a4

[IpenBaputenbHbBIN
aHayu3 U 00padoT-
Ka JTaHHBIX

COop ¥ uHTErpauusi JaHHBIX U3 Pa3HbIX HCTOYHHUKOB.
OCHOBHBIE UHCJIEHHbIE XapaKTEPUCTUKHU JaTaceTa, aHa-
U3 Ha ynucToTy. Hopmanuzanus npru3HakoB U 3aIojiHe-
HUE OTCYTCTBYIOIMX 3HAYEHUN HA HCKYCCTBEHHOM
npuMepe.

[TpeoOpa3zoBaHne KaTeropuajlbHbIX IPU3HAKOB B
YHCJICHHBIE.

Kparkuii anroputm aHains3a AaHHBIX Ha DPEAIBHOM
npumepe. MHTepnperanus pe3yiabTaToB.

OT60p M MHXUHUPUHT NPU3HAKOB Ha NpUMEpE, MpH-
ONMMKEHHOM K pealbHOMY (naTacer titanic). [1-3]

Penrtenue u
oOcyXKeHHe 3a-
a4

IIpakTrHueckoe uc-
MOJIb30BaHUE MO-
JleTIel MAllIMHHOT O
oOydeHus

Hcnonp30BaHne NpOCTBIX aHCaMOJIel MoJIeei.
OnTumu3zanus rurnepnapaMeTpoB MOJIEIEH.
Busyanmsanus, uHTEpnpeTanus U NpPEICTaBICHUE pe-
3yJbTAaTOB MALIMHHOTO OOy4YeHHsl MCXOns M3 OHu3Hec-
3aJ1a4l MO/IETTUPOBAHUS.

[TocTpoeHue KoHBeliepa MaIIMHHOTO O0yYEeHHUS.
[TocTpoenue Mozenu kinaccupuKaIui TEKCTOB.
3HAKOMCTBO C Pa3HBIMH METOJIaMU BEKTOPHU3ALUU TEK-
CTOB.

[TocTpoenne Moaenu KiaccupuKaui H300paskeHHH.
[IpencraBienue n300paxeHUil B BUIE€ BEKTOPA.

[1-3]

Pentenue u
o0cyX/IeHHe 3a-
au
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6.

q)OHIl OLHCHOYHBIX CPEACTB IJIdA IMPOBECIACHUS l'lpOMC)KYTO‘IHOﬁ aT-
TeCTAalluHU Oﬁy‘laIOll_[I/IXCH o TMCOMIIJIMHE

OneHoYHbIE CpEACTBAa IMpEIHA3HAYCHBI IS KOHTPOJISI W OIIGHKH 00pa3oBaTelbHBIX
JOCTIKEHUN OOYyYaroIIuXcsi, OCBOMBIIMX MporpamMmy Yy4eOHOH aucuuIuimHbl «MamuHHOoe

oOyueHue».

@OHJ OLECHOYHBIX CPEACTB BKJIIOYACT KOHTPOJBHBIE MATEpHANbl I MPOBEACHUS
TEKYLIEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTalMH.

Bonpocwel ona ouyenku 3nanuil u ymeHuil, XapaxKmepuzyouux gopmupo-
6aHue KomMnemeHyuil

udp
KOMIIETEH- Bompocst [IpaBuUNbHBINA OTBET
1IUU

[IKH-4 1. Kakue ocHOBHBIE 3a7a4n 3anaun kinaccuUKaIK, PErPecCuy U KiacTepusa-
pelarTcs B paMKax MalluH- U
HOTO 00y4YeHMS?
2. Yto Takoe HaOOp JaHHBIX OTO KOJUIEKIUS JAHHBIX
(maracer)?
3. s gero ucniosb3yercs M- | Jlisd npeackasaHus HEIPEPhIBHOW LIENEBOM Iepe-
HelHas perpeccusi? MEHHOH
4. Yro Ha3piBatoT oOyueHneM ¢ | OOydyeHrne, OCHOBaHHOE Ha COOCTBEHHOM OIIBITE
MOJIKperieHuem?
5. B uem 3aknrodaercs ocHOB- | Mcnonap3oBaHue 3BOIIONMOHHBIX TPUHLIAIIOB AJIs
Has u7iesi TEHETUYECKUX allro- | MMOMCKA ONTUMAJIbHBIX peIIeHui
pUTMOB?

[K-2 6. Kakue merons! umeer npen- | CroniHoe Ha0I0ieHUE, BBIOOPOYHOE Ha0o1e-
BApPUTEJIBbHBIN aHAJIN3 JAHHBIX? | HUE, CPABHEHUE TaHHBIX
7. Kakue tpu tTuna nponyckos | MCAR, MAR, MNAR
JAHHBIX CYIECTBYIOT?
8. Uto takoe NearMiss? MeTo He1IoCTaTOUHOM BBIOOPKH
9. Kak HaspIBaroTCs mapamer- | ['unepnapaMeTpsl MOJENH
PBL, 3HAYEHHS KOTOPBIX 3a/1a-
eTcs J0 Havyasia 00y4eHus: Mo-
JIeNId ¥ He U3MEHsIeTCs B MPo-
1ecce 00y4ueHus?
10. Kakue Mozenu MamimHHOro | PekyppeHTHas, cBepTOuHasi HEHPOHHAs CETH, HauB-
o0OyueHus ABISIOTCS CETEBBI- Hbli baliecoBckuii kiaccugukaTop
Mu?

[1IK-4 11. Hanumure ¢popmyny tako- | [IpaBHIIBHOCTh = KOJMYECTBO MPABUIBHBIX MPOTHO-

ro nokasarens 3 HeKTUBHOCTH
JTMAarHOCTHKH MOJICTTH MaIlIiH-
HOTro 00yUYEeHHUS

30B / 00111ee KOJIMYECTBO MMPOTHO30B

12. Kakast pyHKIHS aKTUBAIIHI
OOBIYHO HCIIONIB3YETCS B BbI-
XOJHOM CJIO€ HEPOHHOM CeTH
JUIsl 33]1a4M perpeccun’?

JInnelinas
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13. Kakyto ponb urpaer nepe- | CHUIKEHUE TOYHOCTH MOZENIN

o0y4yeHue B 3371a4e MalIMHHO-

ro o0y4eHus u pazpaboTke

MPUKIIAJHBIX CPEACTB aHAIN3a

Tekcra’?

14.Yto Takoe FastText? Pacmmpenne Word2Vec

15. Kakue cymecTtByroT MeTo- | ['mcTOrpaMmsl, KpyroBbI€ U CTOJIOUATHIE TUArpaMm-

Ibl BU3yaJIU3alMK JAHHBIX? MBI

[IK-5 16. B xakoMm Ture 3aj1a4 Ma- Krnaccudukanus

IIMHHOTO 00yUYeHMsI UCIIOJIb3Y-

€TCsl METO/1 OIIOPHBIX BEKTO-

poB?

17. Kakyto ponb urpaer pery- | [lomoraer ymy4muts 00001ieHre MOAeIH

JspU3anus B 3a/1a4e MalluH-

HOTO O0y4YeHWUS?

18. Kakue ecTb NpUHIMIIBI MacurabupoBanue, CTaHAapTU3ALKS, HOPMaIU3a-

HOPMHPOBAHUS JAHHBIX? st

19. Kakue meroas! ucnons3y- | One-Hot Encoding, Label Encoding

IOTCS IS TpeoOpa3oBaHus Ka-

TeropuaibHbIX IPU3HAKOB B

YHCIIOBbIE?

20. Kakue ecTb BUJbI aHCAM- CrtekuHr, O3rTUHT, OYCTUHT

0J1eBbIX METO10B?

Ilpakmuko-opuenmuposannvie 3a0aHUA
Mudp xomme- .
[TpakTHKO-OpHEHTHUPOBAHHbIE 3aJaHUS [IpaBuUnBHBIN OTBET
TEHIIUN
[NIKH-4 1. B 6a3e mannbix umeercs 10 000 3amuceii. 29 6ut unbopmaIum.
Ckonbko nHpopmMaruu (B 6utax) He0OX0IUMO
JUISL KOJUPOBAHUS OJTHOM 3alMCH, €CII Ha KaX-
IbIi aTpuOyT BhIAEsAETCS 1o 3 6uTa?
2. B 3agaue perpeccun umeercs 500 Touek Heobxoaumo nactpouts 1000
naHHbIX. CKOJIBKO TapaMeTpoB TpeOyeTcs apaMeTpoB.
HACTPOUTH B IMHEHHOM Perpeccuu, eciim Kax-
Jasi TOYKa MpeJCTaBlieHa AByMs KOOpIUHATaMU
(x, y)?
3. Umeetcst Habop AaHHBIX JUIsl KilaccupuKa- HeoOxonumo BbImonHUTE 10
uuu, coctostmuid u3 50 000 mpumepoB. Ckolib- | UTEpALIUANA.
KO pa3 HEOOXOAMMO BBITOJIHUTH UTEPALIUIO
o0y4yeHus anropur™a k-6mmkaifimmx coceneit
(k-NN), ecnu B ka0 UTE€paLlMK UCIIOIB3YET-
cs1 10% Habopa JaHHBIX TSI IPOBEPKH?
I1K-2 4. Bama 3a7aua pa3paboTaTh CUCTEMY PEKO- KonnaGopaTtusHoit ¢puiabTpa-

MEHJAIUK 7151 3JEKTPOHHOU KomMepunu. Ha
OCHOBE KaKOH (HIbTpaly OyAeT ONTUMAIBEHO
3TO cIeaaTh?

o
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5. Ilepen BaMu CTOUT 3aa4a IOCTPOUTH MO-
JieJIb IPOTHO3UPOBAHHBIX BPEMEHHBIX PSJIOB.
Kakue monensubie (opMBbl BB OyAeTe A7 3TO-
I'0 MCIIOJIb30BaTh?

ARIMA wnnu LSTM

6. [lan HaOboOp AaHHBIX, COCTOSIIUHN U3 MTOCIIE-
JNOBAaTEJILHOCTEN NEHCTBUHN ITOJIL30BaTEIEN Ha
BeO-caiite. Tpebyercs knaccuuuupoBaTh STH
JEHUCTBHUSI, TO €CTh ONPEICIIUTh, KAKHE U3 HUX
SIBJIIFOTCS LIEJIEBBIMH, a Kakue — HeT. UTo miis
ATOTO HY)KHO C/ies1aTh?

Onpenenuts nenu, cooparb
JTaHHBIE, CO3/1aTh MOJIEIIb KJlac-
cu(UKaIUK U BHEAPUTH €€ Ha
BeO-caiire.

I1K-4

7. JIOKTOp XO4€eT IOCTPOUTH MOJEIIb, IPOTHO-
3UPYIOUIYIO0 BO3MOXHOCTb Pa3BUTHSI OCIIOKHE-
HUH y IallMeHTa 1ocje ONeparyy - Bce Ju 0y-
1eT 6JaronoIy4HO B TEUEHUE HECKOJIBKUX Cle-
AYOIHUX MECALICB UJIN HET. K KaKOMYy THUITY OT-
HOCHUTCI JaHHas 3ajaya?

Krnaccudukanus

8. ACTpOHOM XOYET IMOCTPOUTH MOAEIb, KOTO-
pasi CMOXKET pa30UTh N3BECTHBIC HAYKE 3BE3/IbI
Ha I'pyHIIbl 10 UX XapaKTCPUCTUKAM, YTOOBI
Jy4lIe U3y4uTh UX ocoObeHHoCcTH. K kakomy
TUIlY OTHOCUTCS JaHHAd 3a/1a4a?

Knacrepuzauu

9. 3anonHuTe npomyck: «Jis BeITyki1oi QyHk-
L[UY .... YKa3bIBAET CTOPOHY HAHCKOPEHIIETO
yOBIBaHMS»

['paguent

I1K-5

10. YTo MOKeET ABIATHCS KPUTEPUEM OCTAaHOBA
B I'PaJJUEHTHOM CIycKe?

JlocTrkeHue onpeneeHHon
TOYHOCTH

11. PaccMoTpum Ba 00BEKTa: y IEPBOTO OT-
CTYII JIMHEWHOTO KiaccudukaTopa paseH -10, y
BTOporo -1000. Kak cooTHOCSTCS ABA ITHX
o0bekTa?

Bropoit 00bekT HaxoauTcs
JlaNble OT pa3AeisIouei mo-
BEPXHOCTH, YEM IIEPBBIiI.

12. PaccMoTpuM MONIB30BATENS COLUATBHON
CeTH KaK OOBEKT B 3a7ja4e MAIIMHHOTO 00yJe-
Hus. YTo MOXKeT SBIATHCS 3aAaueit kiaccudu-
Kanumn?

Hpeﬂcxa:«;aHI/Ie I10J1a IOJb30Ba-
TCIIA

17. Paccmorpum npusHak “Obpa3oBarenbHas
mporpaMMa’ Ipy aHaJIM3€ IaHHBIX 1O CTYIEH-
TaM YHUBEPCUTETA. ITOT NPU3HAK MOXKET IIPU-
HHUMATh TP 3HaYeHUs: “OKoHOMUKA”, “Mare-
Mmatuka”, “@unocodus”. Bocnoas3zyemces one-
hot kogupoBaHUEM U 3aMEHMM 3TOT MIPU3HAK HA
TpH OMHAPHBIX, KOTOpPbIE OYAYT COOTBETCTBO-
BaTh KaTErOpHUsAM B TOM HOPSAKE, B KOTOPOM
OHU Tiepeunciensl Boime. Kak Oyner 3akou-
pOBaH MpHU3HAK cO 3HaUeHueM “@unocopus’?

(0,0,1)

18. Uemy OyneT paBeH KOPEHb U3 CPEAHEKBA-
paTuuHO ommOKu st Habopa u3 3 Habmoe-
HHUM, IJI€ OTKJIOHEHHE MPEACKA3aHUsl JIMHENHON
pErpeccuu OT peajabHbIX 3HAYCHUI paBHBI: -1,
2,27

Tecmuot
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Mudp
KOMIIETEH-
1005051

TectoBbIe 3ananus

IIpaBunbHBIN
OTBET

[IKH-4

1. Kakoii u3 ciaenyromux METOJ0B MAIIMHHOTO 00Y4EeHHUsI UCIIOJIb-
3yercs AJIs pelleHus 3a1a4n Kiaccudukanuu?

a. Merox k-cpenaux

b. HausHrel BaliecoBckuii MeToq

c. JInunelinas perpeccust

d. MeroJ1 O1TIOpHBIX BEKTOPOB

2. Kakas u3 cnenyroomux MoJeseld MalllMHHOTO 00y4Y€eHus SBJISET-
Csl PETPECCUOHHON MOJIETIBIO?

a. HauBHru BaitecoBckuii MeTON

b. Meron k-Onmmxkaiimumx coceneit

c. JlepeBbs pemenui

d. JIunelinas perpeccus

3. Kakoif u3 cieayronmx anropuTMOB MallIMHHOTO O0yYeHUs OC-
HOBAH Ha UCIOJIb30BAaHUU JIEPEBbEB PELLICHUN?

a. MeTo OOpHBIX BEKTOPOB

b. Ciyuaiinblii nec

c. HauBHrni BaitecoBckuii MeETOI

d. k-Ommkanimumx cocenen

[1K-2

4. Yto sBiIsieTCsI OCHOBHBIM HEIOCTaTKOM HaWMBHOTO baliecoBCKOT0O
meTona?

a. CIIo)KHOCTh B MacIITaOMPOBAHUHT

b. Huzkast TouHOCTH

c. Bricokast BeIUHCINTEIHHAS CI0KHOCTD

d. 3aBHCHMOCTB OT pacrlpenenaeH s TaHHbIX

5. Yro ucnonb3yercs B metoae k-Onmxailimx coceneit i onpe-
JeNICHUsI PACCTOSHUS MEXKAY TOUKaMu?

a. EBKIIMI0BO paccTosiHue

b. MaHX3TTEeHCKOE pacCTOsHUE

c. Paccrosinne YeObrmépa

d. Paccrosinne XeMMuHra

6. Kakoii u3 nepeuncieHHbIX METO/I0B OTHOCUTCS K IPYIIIE METO-
JI0B TITyOOKOro o0y4eHus?

a. Merox k-means

b. MeToa OonmopHBIX BEKTOPOB

c. CBepTouHast HEMPOHHAs CETh

d. lepeBo pernieHuii

[1IK-4

7. Yrto Takoe npenoOyueHne B MalinHHOM o0y4deHun? a. [lponecc
o0y4eHHs MOJIeNId Ha 00JIbIIOM Habope TaHHBIX

b. IIponiecc ynydmieHus: Ka4ecTBa MOJICIIN MOCIIE €€ 00yUeHUs

c. [Iponiecc nony4yeHus HavyaIbHBIX BECOB MOJIEINHU /TS JalbHEH-
1ero 00y4eHus

d. ITportecc oTGopa npu3HAKOB ISt 00YUSHUS MOICTU

8. UTo Takoe MeTOA rpaIuEHTHOrO cITycKa?

a. DTO METOJ] ONITUMHU3ALMU QYHKIIUH TOTEPH B MAILIMHHOM 00Y-
YeHUU

b. 310 MeTo BEIOOpA TPU3HAKOB B MOJIETH

c. OTO METOJ KJIacTepU3aLMH TaHHbIX

d. D10 MeToA OIIEHKH KayecTBa MOJIEITH
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9. Yto Takoe paHH:SA OCTAHOBKA B 00YYEHUU HEHPOHHBIX CETEH? b
a. OcraHoBKa 00y4eHHS MIOCIIE OIPEIEICHHOT0 KOJINYECTBA AO0X
b. OcranoBka 00ydeHusI, €CIIM Ka4eCTBO MOJICTIH HA BaJIUIalHOH-
HOH BBIOOpKE HE YITy4IIaeTcs B TEUEHUE ONPEICICHHOTO KOJIMYe-
CTBa AMOX

c. OcraHoBKa 00y4eHHs, €M Ka4eCTBO MOJIENIN Ha 00ydJaroIei
BBIOOpKE JIOCTUTIIO MAKCHUMyMa

d. OcranoBka 00y4eHus1, €CIIM MOJIEIb IOCTUTIIA HYJIEBOTO 3HaUe-
HUSL QYHKITUH TOTEPh

[IK-5 10. B uyeM 3akmroyaeTcst IpUHITUI pabOThI aBTOAHKOIEpa? a
a. B cxxarum naHHbIX

b. B BoccTaHoBIeHUH JaHHBIX

c. B xmaccuduxanmm naHHBIX

d. B mpenckazanuy BpeMEHHBIX PsiIOB

11. YTo U3 cienyromero sBiIseTcs 0COOEHHOCThIO CBEPTOUHOMN b
HEUpPOHHOM ceTu?

a. Hanmmawme ciioeB ¢ 60IBIINM KOJTMYECTBOM HEHPOHOB

b. Hanuune cnoés, cocTosux U3 CBEPTOUHBIX (PUIBTPOB

c. Hanmmame ToapK0 0THOTO MOTHOCBS3HOTO CIIOS

d. OtcytcTBUE CII0EB C HENMHEHHBIMU (DYHKLIHMSMHU aKTUBALIUU

12. Kakum o6pazom DropConnect yirydmaeT 0000MIaroONIyIo cro- | a
COOHOCTH MOJIETH?

a. [lyreM cny4ailHOTO OTKIIFOUEHHUSI HEPOHOB

b. [Tytem crmyuaiitHOr0 H3MEHEHHS BECOB MEX1Yy HEHpOHaAMHU
c. [lyreM yMeHbIIEHUS KOJIMYECTBA CIOEB

d. [Tyrem yBenn4yeHHs] KOIMYECTBA CKPBITHIX CJIOEB

7. IlepeyeHb OCHOBHOI U AONOJHHUTEIbHON Y4eOHOM JIMTEPaATYPHI,
HEe00X0AUMOI1 1JI1 OCBOCHUSA TUCHMUILIMHBI

7.1. OcHOBHas JauTEpaTypa

1. Konnaes, B. JI. CTpyKTypsl U alrOpUTMbI 00paOOTKK AaHHBIX : y4eOHOE
nocooue / B. 1. KonmgaeB. - Mocksa : PUOP : UH®PA-M, 2021. - 296 c. - ObC

ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215. - Tekcr:
DIIEKTPOHHBIM.

7.2. JlonoJIHUTEJIbHAS JIUTEPATYypa

1. Haraesa, 1. A. OCHOBBI QJITOPUTMHU3AIMN U TIPOTPAMMHUPOBAHUS: MPAK-
TUKYM : yaeOHoe nmocooue / . A. Haraesa, . A. Ky3nenos. - Mocksa : bepnun :
Hupekt- Menua, 2021. - 169 c. - ObC YauBepcurerckas ouonmoreka ONLINE. -
URL.: https://biblioclub.ru/index.php?page=book&i1d=598404. - TekcT : aneKTpoH-
HBIM.

2. 3natononbckuit, [[. M. [IporpammupoBaHue: TUMOBBIE 33]]a4H, alITOPUT-

MBI, METOJIbl: yueOHoe mocobue / JI. M. 3natononbckuih. — 4-e uzg. (371.). —
Mockaga : Jlabopatopust 3nanuii, 2020. — 226 c.: un. — ObC YHuBepcurerckas
oubnuoTexa ONLINE. —

URL:https://biblioclub.ru/index.php?page=book&1d=222873. - TekcT: 31EKTpPOH-
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HBIM.

3. Mupkun, b. . BBegenue B aHanu3 JaHHBIX . YUEOHUK U MPAKTUKYM /
b. I'. Mupkusa. — Mocksa : UznarensctBo FOpaiit, 2024. — 174 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-5009-0. — Texkcrt : snexrponHsiii // Obpazo-
BaTeIbHAS mwiardopma FOpaiit [caitT]. -
URL: https://ezpro.fa.ru:2058/bcode/511121

4. Jlumanosckas, O. B. OcHOBBI MallIuHHOTO 00y4eHHs : yueOHOe mocodue /
O. B. Jlumanosckas, T. . AndepreBa. — 2-e uzn. — Mocksa : @JIMHTA, 2022.
— 88 ¢. — ISBN 978-5-9765-5006-3. — Tekcr : 35ekTpoHHbIH // JlaHb : 3mek-
TpoHHO-OMOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/231677. —
Pexum nocryma: mis apropus. Ilonp3oBarenei.

5. T'magunmun, I1. E. TexHomormum MammHHOrO OOyYeHHUSA : Y4eOHO-
meroaunueckoe nocodue / I1. E. 'magumun, K. O. bouenuna. — Cankr-Iletepoypr
: HUY UTMO, 2020. — 75 c.— TekcT : 3JeKTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnmuoteunas cuctema. — URL: https://e.lanbook.com/book/190885. — Pexum
JI0CTyMA: JIJIsl aBTOPH3. TOIH30BaTEICH.

8. Ilepeuenb pecypcoB HHG(POPMANUOHHO-TEJICKOMMYHHUKAIMOHHOM
ceTu «AHTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHH S JUCHUILTHHBI

1. DnexkTponnas 6ubnuorexka GunancoBoro yuuBepcuteta (Ob) http://elib.fa.ru/

2. DnexTponHo-6udanoreunas cucrema BOOK.RU http://www.book.ru

3. DnekTpoHHO-OMONMMOTEeYHasi cuctemMa «YHuBepcurerckas Oubmmoreka OH-
JIAMH» http://biblioclub.ru/

4. DNeKTPOHHO-OMOIMOTEUHAs cCUCTeMa Znanium

5. http://www.znanium.com

6. DIIEKTPOHHO-OUOIHOTe Has cicTeMa u3narenbera «FOPAMTY

7. https://urait.ru/

8.DNeKTpOHHO-0MONIoTeYHast cucTema usaarenbeTa [IpocnekT

9. http://ebs.prospekt.org/books

10. DIEeKTPOHHO-0MOIMOTEUHAS cucrema U3/1aTeNIbCTBA Jlanb
https://e.lanbook.com/

11. lenoBas onnaitH-omoimnoreka Alpina Digital http://lib.alpinadigital.ru/

12.  Onextponnas OuOmmoreka W3marenmbckoro  goma  «['peGEHHUKOBY»
https://grebennikon.ru/

13. Hayunas snextponnas oubnmoreka elLibrary.ru http://elibrary.ru

14. HanmonanpHas anekTpoHHas oubiaunorexa b.p://H306.pd/

15. @®uHaHCOBas  cnpaBoyHas  cucremMa  «OUHAHCOBBIA  JUPEKTOP»
http://www.1fd.ru/
16. Pylru 1.0.9 [DnextponHbii pecypc]: cait. - Pexum ngocryna:

https://pypi.python.org/pypi/pylru

17. Python Data Analysis Library [DneKkTpoHHBII pecypc]: caldT. - Pexum nocty-
na: http://pandas.pydata.org/

18. Python Documentation [DnekTpoHHBIM pecypc]: caT. - Pexum nocryna:
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http://python.org/doc/

19. Python Standard Library [DnextpoHHBI pecypc]: caiiT. - Pexxum pocryna:
https://docs.python.org/2/library/

20.Scikit-learn Machine Learning in Python [DnexTponuslii pecypc]: cait. - Pe-
*uM gocrtyna: http://scikit-learn.org

21. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

22. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

23. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

9. MeToaudeckue ykKazaHusi JJs 00y4alomMXCs M0 OCBOEHUIO TUC-
IMUTLIHHDI

[Tpu M3ydyeHHH TEOPETHUECKOro MaTepuana HeoOXOIUMO ONMHUPAThHCS Ha pa-
004yI0 MporpaMMy AUCIMILTHHBI, MAaTepUabl JEKIUI U TUTEPATypy U3 OCHOBHOTO
cnucka. Kpome 3Toro, He06X0auMo akTUBHO paboTaTth ¢ IHTEpHET- HCTOUHHKAMU
U TOCOOUAMH APYTUX aBTOPOB, MOMOTAIONIMMH YCBOWTH MaTepHall OTICIIbHBIX
pa3ze’oB NPOrPaMMBI.

Heo0x01umMo KOHCTIEKTUPOBATH JICKIIMH, TIOMEYasi CIIOKHBIE U HETIOHSATHBIC
MOMEHTHI C TeM, YTOOBI 33/1aTh BOIIPOCHI JIEKTOPY B KOHIIE JIGKIIMH WUJIH K€ Ha KOH-
CYJIbTAIIHH.

[Tpu moAroToBKE K CEMMHAPCKUM 3aHATUSAM HEOOXOJIMMO U3yYUTh BOIIPOCHI,
BbIHECEHHBIE Ha CAMOCTOSITEJIbHOE M3y4Y€HHE, TaK KaK CEMHUHApCKUE 3aHATHUS
IPEoaraloT UX O0O0CYXJAEHHE U JIUCKYCCHUIO IO TeMe; KpOME TOro, 3aaHusl JJIs
CaMOCTOSITENIbHOM pabOThl HEOOXOAUMBI AJIi TOTO, YTOOBI YCIHEIIHO BBIIOJHHUTH
CaMOCTOSITENIbHBIC 3a/laHUsl HA CEeMHUHapax.

NuauBuayanbHble 3afaHust 175 paboThl HA KOMIbIOTEPE, (hailibl ¢ BHIIOJ-
HEHHBIMU 33JJaHUSIMH HEOOXOIMMO XPAaHUTh B JIMYHOW CETEBOW Mamke B KOMIIBIO-
TEPHOM CETHU BYy3a.

Jlyis BBITIOJTHEHUS Keica 3a1auu, PEKOMEHyeTCsl UCIIOJIb30BaTh SI3BIK MPO-
rpammupoBanus Python u cnenmnanusupoBaHHble OMOIMOTEKU AJIA aHAIU3a JaH-
HBIX ¥ MAIlIUHHOTO 00Yy4YEeHHS.

CryneHT noJpDKeH mpuciaTth pabouuit notebook ¢ perieHueM keiica 3agayd,
KOMMEHTapHUsIMHU KOJla ¥ aHATUTHYECKUMH BBIBOJAMH JIO KOHIIA SK3aMeHa Ha dJIeK-
TPOHHYIO MOYTY MPEIoaaBaTess.

KouTtponbeHbie paboTel mpoBOASTCS B (OpME MHUCBMEHHOTO 3KCIpecC-
OIpOCa, OTKPBITHIX W 3aKPBITHIX TECTOBBIX 3a/laHUM, PELICHUS] CUTYallMOHHBIX U
NPAKTHUYECKUX 3a7ad 0 TeMaM Y4eOHOM THUCHUTIITMHBI

Kpurepuu oieHKHM NPaKTHYECKON IK3AMEHALMOHHOM padoThI:

1.CTpyKkTyprpOBaHHOCTh OTuYeTa. B paboTe moiKHA MPOCICKUBATHCS YET-
Kasi CTPYKTYpa - MOJArOTOBUTENIBHBIN ATall, aHAIN3 JAHHBIX, TIOCTPOCHUE MPOCTHIX
MOJENEN, CPABHEHUE U aHAJIU3 MOJEIIEH, BBIBObI, TOCTPOCHHE MOJENIEN C YyUETOM
BBIBOJIOB, UTOTOBBIN PE3yJIbTaT.
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2. Hanuuue BbIBOJOB. PaboTa nomKHA comep)kaTh TEKCTOBBIE 3aMEyaHUs,
NOSICHSIOIINE KaX/IbIi Iar padOoThl CTYJEHTA: YTO JIEJAETCs, 3a4eM U KAKYIO WH-
dbopmaruio 310 Ham naeT. OleHUBaeTCs MOJHOTA U 4JICKBATHOCTH BHIBOJIOB.

3. Busyanuzamus. Pabota nmomkHa JEMOHCTPUPOBATh HABBIKU CTY/IEHTA BH-
3yanu3upoBaTh nHpopmanmio. OcoOeHHO Ha ATamax OINKCATENBHOTO aHajiu3a U
aHanm3a ooydaemoctu Mozenu. OreHuBaeTCs pa3HOOOpa3ue, HArJSIMHOCTh W WH-
(GhOpMATHBHOCTH BU3YATH3AIINH.

4. Ucnonb3oBanue MeTpuk 3¢ dextuBHOCTU. OLIEHUBaeTCs pa3HOOOpasue U
aJIeKBaTHOCTh 3aJjau€ NPUMEHEHHBIX METPUK 3(PPEKTUBHOCTU (BKIIOUYAs BpeMs
0o0y4eHHs1) a TaKkKe MOJIHOTA CPABHEHUSI U MPaBUIIBHOCTh BBIBOJOB U3 CPaBHEHUS
MOJIEJIEN 110 pa3HbIM METPUKAM.

5. BanmuaHoCTh pe3ynbratoB. CTYIEHT JOJDKEH IPOJEMOHCTPUPOBATH yMe-
HUE OLICHUBATH JIOCTOBEPHOCTh U3MEPEHUS METPUK MOJIEJIEN U MTOBBIIIATH €€ C UC-
M0JIb30BAaHUEM NEPEKPECTHOM MpoBepku (KpoccBanunauuu). Mcnonb3oBanue k-
fold cross validation siBiasieTcss mpeaNOYTUTENBHBIM METOAOM U3MepeHus 3¢ dek-
TUBHOCTU Mojenu. Eciii mpoucxoauT BeIOOp MOJENH, TO €€ UTOroBas 3(hPeKTuB-
HOCTh JOJIKHA U3MEPATHCS Ha YUCTOM Habope JTaHHBIX.

Cnucok AATaCe€TOB, HCMOJIbB3YIOIUXCA HA IK3aMCHE:

1. https://www.kaggle.com/uciml/mushroom-classification

. https://www.kaggle.com/lodetomasi1995/income-classification

. https://www.kagele.com/uciml/glass

. https://www kaggle.com/uciml/german-credit

. https: //'www.kaggle.com/zaurbegiev/my-dataset

. https://www.kagele.com/kaushiksuresh147/customer-segmentation

. https://www.kaggle.com/deepul 109/star-dataset

https://www .kagegle.com/vinesmsuic/star-categorization-giants-and- dwarfs

O 0 9 oy U W N

https://www .kaggle.com/shebrahimi/financial-distress

[E—
S

. https: //www .kaggle.com/tee] mahal20/airline-passenger-satisfaction

[E—
[

. https://www .kaggle.com/amir75/caesarean-section-classification

[E—
\S]

. https: //www.kaggle.com/sachinsharmal 123/performance-prediction

[E—
W

. https://www kaggle.com/ninzaami/loan-predication

[E—
N

. https: //www .kaggle.com/caparrini/beatsdataset

[E—
9,

. https://www.kagele.com/zhiruo 19/covid19-symptoms-classification

f—
AN

. https: //www.kagele.com/kunalvsingh93/banking-modelclassification

[E—
~

https: //www.kagele.com/mansoordaku/ckdisease
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18. https://www.kagele.com/mnassrib/telecom-churn-datasets

19. https: /www.kaggle.com/akshayksingh/kidney-disease-dataset

20. https: //www.kaggle.com/henriqueyamahata/bank-marketing

21. https: //www.kaggle.com/maaj dl/yeh-concret-data

22. https://www.kaggle.com/hellbuoy/car-price-prediction

23. https://www.kagegle.com/rhuebner/human-resources-data-set

24. https://www.kaggle.com/loveall/appliances-energy-prediction

25. https://www .kaggle.com/elikplim/forest-flres-data-set

26. https://www.kaggle.com/nandvard/microsoft-data-science-capstone

27. https://www.kaggle.com/shebrahimi/financial-distress

28. https: //www.kaggle.com/aungpyaeap/beauty

29. https://'www.kaggle.com/vbmokin/ammonium-prediction-in-river-water

30. https: //www.kaggle.com/veer06b/marrket-mix-dataset

10. IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOTHil, MCIOJb3yeMbIX NPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO MPOLECcca M0 AMCUUILIMHE, BKJIKYAs Ie-
peYyeHb He00XO0AUMOro MPOrpaMMHOIr0 odecnevyeHUsi M MHE(OPMAUMOHHBIX
CIIPABOYHBIX CUCTEM

1. OC Astra Linux

2. Libre Office

3. AutuBupyc Kaspersky

4. quctpubyTtuB s3pika Python 3.6 (unmu 6onee no3aneit Bepcun) Anaconda

5. Obnaunas cpena pazpadotku Google Colab unu anamoruanas

6. Cpena pazpabotku Jupyter Notebook

7. CoBpeMeHHBIC TTpodeccHoHalbHbIe 0a3bl JaHHBIX M MH(POpMAIIMOHHBIC
CIIPABOYHBIE CHCTEMBI

- HE UCTIOJIB3YIOTCS

CeptudunupoBaHHbIC MPOrPaMMHBIC U aIlllapaTHBIC CPEJCTBA 3AIUTHI WH-
dbopmanuu

- HE HUCIIOJTB3YIOTCS

11. Onucanue MaTepuAJbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJIst
OCYyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AUCIUIIHHE.

MartepuanbHo-TexHuyeckas 0aza KpacHogapckoro ¢uinana OUHAHCOBOTO
YHUBEPCUTETA COOTBETCTBYET IEUCTBYIOIIMM NPOTUBONOKAPHBIM IpaBUIaM U
HOpMaM, 00€CIeUrBAET MPOBEIECHUE BCEX BUAOB TUCIHUIUIMHAPHON U MEXKIUCLHU-
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IUIMHAPHOMW TOJATOTOBKHM, MPAKTUYECKOM M Hay4YHO-HUCCIE0BATENIbCKON padoT
OOyYarOIINXCS, MPEAYCMOTPEHHBIX YUCOHBIM TIAHOM.

OO0pazoBaTeNbHBIA MPOIIECC 00ECTICUNBACTCS CHEITUATHHBIMUA TTOMEIICHUS-
MU, KOTOPbIE MPEJCTABISIIOT COOOM ayJUTOPUU JJIsl MPOBEICHUS 3aHSATUN JICKIIU-
OHHOTO THIIA, 3aHATHA CEMHHAPCKOTO THUIIA, BHITIOJHEHUS KYPCOBBIX padoT, TPyII-
MOBBIX M WHIWBHUIYAIBHBIX KOHCYJIBTAIIUN, TEKYIIETO KOHTPOJS M MPOMEXKYTOU-
HOM aTTECTaIluy, TOMEIICHHS IS CAMOCTOSATEILHON PabOThI CTYJIEHTOB U ITOME-
HICHUS JJI9 XpaHeHUs ¥ NpOoQUIaKTUYECKOro 00CITyXKUBaHUS Y4eOHOro 000opyio-
BaHus. CrieruanbHble MOMEIICHUS] YKOMIUIEKTOBAaHbI CIEUaTIU3UPOBAHHON Mebe-
JIBI0 U TEXHUYECKUMU CPEJICTBAMU OOyUEHHUsI, 00ECIIEUMBAIOIIUMHU IPEICTABIICHUE
yueOHON uH(bOpMaIy OO0JIBIION ayAUTOPUH, TE€MOHCTPAIMOHHBIM 000PY10BaHU-
eM.

[TomenieHus st CaMOCTOSTENbHON paboThl 00YJAIOIINXCSI OCHAIIIEHBI KOM-
NBIOTEPHON TEXHUKOM, oOecreunBaroeid 10CcTyn K ceTd MHTEepHET U 3JIeKTPOH-
HOU HH(pOopMaImoHHO-00pazoBaTenbHOM cpene Kpacnomapekoro gunmnana OuHaH-
COBOT'0 YHHUBEPCHUTETA.

22



