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1 Ileap TUCHUIIHHBI.

B pesymbraTe OCBOEHHS MaHHOH IUCHMIUIMHBI y OOYyYaromerocs JJOJDKHBI OBITh

c(hOopMUPOBaHbl KOMIIETEHIIMM OCHOBHOHM MpodeccnoHalbHON 00pa30BaTEIbHON MPOTrPaMMBbI

Maructparypsl (ganee - OITOII):
OIIK-2 Cnocoben cosepuieHcmeosams U pearu308bléams HOGble MAmeMamuiecKue

Memoobl peuleHusi NPUKIAOHbIX 3A0ay

CO,I[Cp}KaHI/IC KOMH@TCHHI/Iﬁ KaK IINTaHUPYEMBIX PE3YJIbTAaTOB O6yLIGHI/I$I 0o JUCHUITIIMHC

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHMH
Tabmumna 1 - ®opMupyemMbie TUCITUTUIMHON KOMITETSHITUN

HaunmenoBanue Buna
KOMIIETEHIINU
(ynusepcanvHas,
o0bwenpogeccuonanvras,
npogheccuonanvbHas)

HanmenoBanue kateropuu
(TpyTIIBI) KOMIIETEHITHI

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

0bwenpogeccuonanvhast

Teoperuyeckue u
MPAaKTUYECKHUE OCHOBBI
npoeccnoHaTbHON
JESITeNbHOCTH

OIIK-2 Cnocoben cosepuieHcmeosams u
Peanu308vl6amsp HOBbLE MAMEMAMULECKUE
Memoobl peuterusi NPUKIAOHBIX 3a0a4

1.2 UHaukaTopbl JOCTHKEHUS KOMIeTeHIUH
Tabmuua 2 — MHAMKAaTOpBI JOCTHKEHHS] KOMIETEHIUH, (hopMUpyeMble AUCIUTUINHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Muaukatopsl 1O0CTUKEHUS
kommerenuu no OITOIT

JcuunianHbl 1 PaKTUKHY,
¢dopmupyronme komneteHuo OINOIT

OIIK-2 Criocoben
COBEpIIICHCTBOBATh U
pean30BbIBATh HOBBIC
MaTeMaTHYECKHE METOIBI

PEeIICHUA MMPUKIIAIHBIX 3a1a4

OIIK 2.1. AHanu3upyer
MaTeMaTHYECKHUE METO/IbI
pelIeHrs IPUKIAAHbIX 3a1a4
OIIK 2.2. Peanusyer
MaTeMaTHYECKHUE METO/IbI
pelIeHrs IPUKIAAHbIX 3a1a4
OIIK 2.3 Moaudunupyer
MaTeMaTHYECKHE METO/IBI
pelIeHrs IPUKIAIHbIX 3324

K.M.02.04 MeTtoasl MallimHHOTO
o0yueHus

K.M.02.05 MeToasl MaTEMaTUYECKOTO
MIPOTHO3UPOBAHIS

K.M,02.06 MeTombl 06paboTKn
MHOTOMEPHBIX JTaHHBIX

K.M.06.02(H) Hay4no-
HccaeAoBaTeNbCKas NIPaKTHKA

K.M.07.01(/1) Bermonunenwue u 3ammra
BBIIYCKHOM KBaNMH(PUKAITMOHHOMN
paboThI

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninxe
Tabnuua 3 — 3HaHus, yMeHUs, HaBBIKU, POPMUPYEMBIE TUCIUITITHHON

Kon u na3spanue
KOMIIETEHIIUU

WNHIuKaTopsl JOCTHXKEHUS
KOMIIETEHIINH, 3aKPETIICHHbIE
3a JUCLUUILINHOMN

3HaHus, yMeHus, HaBbIKU (3YB),
(dhopmupyemMble TUCUUTUIMHON

OIIK-2 Criocoben
COBepHIeHCTBOBaTI) nu
peaNn30BEIBATh HOBBIC
MaTeEMaTHIECKHE METOIBI
pEIICHUs IPUKIIATHBIX
3a1a4

OIIK 2.1. Aranmsupyer
MaTeMaTHYECKHE METO/IbI
peleHus NpUKIaIHbIX 3a1a4
OIIK 2.2. Peamuzyer
MaTeMaTHYECKHE METO/IbI
peleHus NPUKIaIHbIX 3a1a4
OIIK 2.3 Moaugunupyet
MaTEeMaTHYECKHE METO/IbI

3HaTh:
—  COBPEMEHHBIC METO/IbI, UCIIOIb3yEMbIC B
MaITuHHOM 00YYeHUN

— TCHACHIMM  Pa3BUTHA, HAy4YHBIC u
MPUKJIAIHBIC JTOCTIDKEHUS B obmactu
MAaIIMHHOTO 00yYCHHUS

YMmerh:

— - aHaANU3UpPOBaTh W  MOIU(PUIMPOBATH
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Kon u HazBanue NnaukaTops! JOCTHKEHUS 3HaHus, yMeHHs, HaBbIKH (3YB),

KOMIIETEHIINHA KOMITETeHIINH, 3aKpeTieHHble | (hopMUpyeMBbIe AUCIUTUTHHON

3a JUCHUILINHOMN

peUICHUA NMPUKIIAAHBIX 3a1a4 MCTO/ibI

MaIlXMHHOI'O

00yueHus JUIS
OMpeNeNicHUus] Hauboyiee TMOAXOJAIIEIO TMPU
MPOTHO3¢ KOHKPETHOTO MpoIriecca

—  HCIOJb30BAaTh METOBI MAIMHHOTO
O0yYCHHUS JJIs1 PEIICHUS HAYYHO-
HCCIICIOBATEIILCKUX U MPHUKJIAIHBIX 3a/1a4.
Baaners:
— HaBBIKAMH HCIIOJIB30BAHIS COBPEMEHHBIX
METOJIOB MAIIMHHOTO O0YYEHUS [T PEIICHHUS
TIPUKJIAHBIX 33/1a9

2 O0BbEM U TPYT0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O0beM U TPYAOEMKOCTh JTUCIUTUINHBI TI0 BUJaM YIeOHBIX 3aHATHN

OO0mast TpyT0eMKOCTh ¥ BHJBI yU€OHOH pabOTHI MO JUCIHUILINHE, Ooném ngOB 1o Gopmam
MIPOBOJIMMEIE B pa3HbIX (Gopmax 090 o C})f;;)}gm 300
1 O6mas TpyI0eMKOCTh UCITUTUIAHBL 216
2 KonrakTHas paboTta oO0yJarommxcs ¢ mpernoaasareneM (1o BUIam 64
yueOHBIX 3aHATHIA) (BCEro)
AynuropHas pabora (Bcero): 64
B TOM YHCIIE:
JIEKITANA 32
MPAKTUYCCKUEC 3aHATUA, CEMHUHAPbI
MPaKTHKYMBI
nabopaTopHbIE pabOTHI 32
B MHTEPAKTUBHOM (popme
B 2JIGKTPOHHOU (popme
Bueayaurophnas pabora (Bcero): 116
B TOM 4HCJIE, WHAMBHIyalibHAs paboTa OOYyYarOIIUXCS C
Ipero/iaBaTeneM
MOATOTOBKA KYPCOBOM pabOThI /KOHTAaKTHAsk paboTa
rpynmnoBas, UHAWBUAYaJIbHAA KOHCYJIbTalMsd W WHBIC BUIBI
y4eOHOH NEesITeNIbHOCTH, MPEIyCMaTPUBAIONINE TPYIIIIOBYIO
WM WHANBUAyalIbHYI0  paboTy  oOydJarommxcs ¢
Mpero/iaBaTeieM)
TBOpUecKas pabora (3cce)
3 CamocrosrensHas pabora oOydaromumxcs (Bcero) 116
4 TIpoMexyTouHasi aTTecTalusi OOydarolmerocss U OObEM YacoB, 36
BBIJICJICHHBIH Ha MPOMEXYTOYHYIO aTTECTALMIO: - 3a4eT 3 CeMecTp,
9K3aMeH 4 ceMecTp
3. YueOHO-TeMaTH4YeCKHMI IJIAH U COiePsKAaHUe NUCUMILIMHBI.
3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuma 5 - YueOHo-TeMaTrnuecKuit TiaH 09HOM PopMbI 00ydeHHS
% ~| Pa3nensl u TeMBl TUCIUIIIIMHBI Obmas TpyAoemkocts samstiii (vac.) Popu!
e E Tpy0éM 0d0 | 0390 TEKYIIEro




110 3aHSITUSIM KOCTb | AyIUTOpH. AynuTopH. KOHTPOJIA U
(6ceeo 3aHATHUS CPC 3aHATHA CPC Hg (;I\]CI,?QKC}T’LOI;I:IO
yac.) | neku. | mnab. JIEKIL. | TPaKT. YCIIeBAEMOCTH
1-8 | 1. BBeneHnue B METOABI MAITHHHOTO 36 8 8 20 Oruer 1o
00y4eHus nabopatopH
BIM paboTaM
9- 2. MeTprudecKkie MEeTOAbI MallTTHHOTO 36 8 8 20 OrtueT 110
16 | oOyueHus nabopaTtopH
BIM paboTaM
1-8 | 3. JIuneiiHble METOIBI MAITHHHOTO 54 8 8 38 Ortyet no
00y4eHus nabopatopH
BIM paboTaM
9- 4. Kitactepuzanyst ¥ BEpOsITHOCTHOE 54 8 8 38 OrueT 110
16 | mMozmenupoBaHHE AaHHBIX 71a00paTOpH
BIM paboTam
[TpomexxyrouHas arrecrauus (3a4er 3 36 36
ceMecTp, 9K3aMeH 4 cemectp)
Bcero: | 216 32 32 116 3auer 3
ceMecTp
Ox3ameH 4
ceMecTp

3.2

Conepsxkanue 3aHATHI 10 BUAAM y4eOHOH PadoThI

Tabnuna 6 — ConepxaHue AUCIUTUTMHBI

Ne Haunmenoanue pazaena,
ConepxaHue 3aHITUS
1/ TEMBI JUCIUTUINHBI
Cooepoicanue 1eKYUOHHO20 KypCa
1 Baenenue B MeTozpl OO1mas mocTaHOBKa 3aJa4 MallIMHHOTO 00y4yeHus. O0ydeHne ¢ yunrenem
MaIIMHHOTO 00y4YeHNs n 6e3 yuurens, o0yueHHe ¢ OAKPEIIeHHEM. 3a/lauil KIIacCU(PHUKaIHH,
BOCCTaHOBJICHUS PErPECCUH, TpeicKazaHus. Moenu aaropuTMoB.
[Mpuznaku. Tunsl npusHakoB. [ToHsTHE QyHKIMOHANA KaYeCTBa.
BeposarHocTHas noctaHoBka 3aga4un. OreHka obomaroeii cnocooHoCTH.
[Ipo6nema nepeoOydenus. Kpurepun oneHKH KauecTBa paboTh
aNropuTMOB MamuHHOTO 00y4yeHus. ROC-kpussie. IIpumepsr
MPaKTHYECKUX 33/1a4 MAllTMHHOTO 00y4YeHUs
2 MeTpuueckrue MeTObl O0600MICHHBI MeTpUIECKUH Kitaccudukatop. Bumbr MmeTpuk. Meton
MAaIIAHHOTO O0yUICHUS Ommkaiinrero cocena. Anroputm k-Onmxaimux coceneil. B3pemennas
Bepcws anroputMa k-Ommkaimmmx coceneit. Metox oxHa [1ap3ena. Meton
NOTeHIMANbHBIX QyHKIMHA. [ToHaTHe 3Tasona. OTCTynbl M KiaccuuKanms
00BEKTOB.
3 Jlunetinpie Metonpl MammHHOTO | [TocTaHOBKA 33724 TMHEWHOW PErPEeCCHH U IMHEHHON KITacCU(pUKAIIHH.
o0ydeHust MerTo1 HANMEHBIINX KBaPAaTOB B MATPHYHOH (hopMe. AHATTUTHIECKOE
pemenne. Perynsapuzaius B 3a1a9 perpeccui. MyIbTHKOUTHHEAPHOCTD U
Ioxasi 00yCIOBIEHHOCTh KOBapHAITMOHHON MaTpHIEL. I'peOHeBast
perpeccusi. Meton nacco. JInneitasie knaccupukaTopsl. Meton
CTOXAaCTHYECKOTO TpafineHTa. YIIydmeHue cxoaumoctu merona SGD.
Jloructnueckast perpeccust. Meroz onopHbIX BEKTOpOB. JIMHEHHO
pasnenuMele BIOOpKH. JIBolicTBeHHAs 3a7a4da. HenHelHbIe 000IIeHNSI.
Bo3morxHbIe BUBL 1€p
4 Knacrepusanus u Mertons! knactepualiii. TUIBL KIACTEPHBIX CTPYKTYp. OYHKIMOHAN
BEPOSITHOCTHOE MOJIEIMPOBAaHUE | KadecTBa Kiactepusanuu. EM-anroputM. Metox k-cpenHux.
JAHHBIX Hepapxuueckas knactepusanus. @opmyina Jlanca-Yunesamca. beictpas
arJoMepaTuBHasl KJlacTepHu3alHs.
Codeporcanue 1a60pamopHbIX 3aHAMULL
1. BBenenne B MeTOIBI OcnoBsI Python. Pab6ora ¢ 6ubnmorexoit NumPy
MAaIIHHOTO O0yYICHHUS IlepBrunEIi ananm3 ganHbIX ¢ Pandas
2 Metpudeckne METO bl BusyanbHblil aHaIN3 JaHHBIX

MaITHHHOTO 00yIeHUs




3 JInnelinble MeTObI MAIIMHHOTO | JlepeBbsi IPUHATHSI pELICHUN
00yueHUs JluneitHble METOIBI
Jluneiinas perpeccust, Lasso u RF-perpeccus. [Toctpoenue u ot6op
MIPU3HAKOB
4 Knacrepuzanus u OOyuenue 0e3 yuurens. MeTon riiaBHbIX KOMIOHEHT. Kiiactepuzarus
BEPOSATHOCTHOE MOJEIUPOBAHHE
JIAHHBIX

4 TlopsizoKk OlEeHMBAHUSI YCNEBAEMOCTH H

chopMUPOBAHHOCTH

KOMIIeTeHUHI 00y4aierocss B TeKyleid 1 mMpoMe;KyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0KHUTEITbHOM OLICHKHU I10 pE3yJibTaTaM OCBOCHUSA OUCHUIIJIMHBI o6yqafomeMycsI

HEO0OXOUMO BBITIOJHUTh BCE YCTAHOBJICHHBIC BHJBI Y4eOHOW paOoThl. OleHKa pe3y/IbTaToB
paboTsl oOydaromerocst B 6aiiax (Mo Bujgam) mpuBeaeHa B Tabmuie 7.

Tabnuma 7 - Illkama u moka3aTenu OLEHUBAaHUS PE3YyJNbTaTOB Y4eOHOH paboThI

oOyJaromuxcs 1o Buaam B 6amsHo-peiiTunronoii cucteme (bPC)

3 cemecTp
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaTsl OrieHka B aTTeCTalluu bannst
(BUIBI) 6amioB  |yuebHOiT paGoThI (mKaa v IOKa3aTesy OLICHHBAHUS)
\Tekymias yuebHas |80 Jlex1OHHbIE 3aHATHUSL 5 0a/u10B TOCeIeHHe U KOHCIEKT 1 15-40
paborta B cemectpe (koHcmekT). (8 3aHATHI) |MTEKIHOHHOTO 3aHSITHS
(ITocemenue
3AHSTHI 10 Jlabopatopusie pabotel  |OTYeT no JadopaTopHoii padore (4 18-40

pacnrcaHnunio u

0T4YeTa):
5 6ayu1oB (BbImosiHEHO 51 - 65% 3amanuit)

BBITIOJTHEHHE
sananuii) 7 6anna (BBITIOIHEHO 66 - 85% 3amanuii)4
10 6annos (Beinonueno 86 - 100% 3ananuii)
Hroro no Tekymeii padore B cemecTpe 41 -80
IIpomexxyrounas |20 Pemenne 3amaun 1. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
aTTecTanus 10 6anoB (MakcUMaIbHOE 3HAUCHHUE)
(3auer) Perrenue 3amaun 2. 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 5-10
10 6annoB (MakcUMaJbHOE 3HAYCHHUE)
HTOro no npoMe:KyTo4YHoii arrectanuu (3a4er) 10-20
CymMmapHasi oneHka o qucoumianne: CymMMa 0aioB TEKyIeH 1 IpoMexyTodHol artectaiun 51 — 100 ©.
4 cemecTp
VYuebHas padora |Cymma  |Bumsl u pe3ynsTaTsl OneHka B aTTecTalluu bannst
(BUBI) 6amioB  |yueGHO# paboThI (mKasia ¥ mokas3aTes OIlCHUBAHNS)
\Tekymias yueOHas |60 Jlex1MOHHBIE 3aHATUSL 2 6a;IoB TOCcelieHne | JIEKIMOHHOTO 8-16
paboTta B cemectpe (KOHCTIEKT) 3aHATHS
(ITocemenue (8 3ausTHIA)
3aHATHH 1O Jlabopatophsie pabotsl  |OTueT no JabopaTopHoii padore (4 18-44

PACIHCaHHIO

oT4era):

BBITIOJTHEHHE 5 6asutoB (BeimoustHEeHO 51 - 65% 3amanmii)
3aJaHuN) 7 6aau1a (BeIIOJIHEHO 66 - 85% 3anannii)4
11 6angoB (BemonHeHO 86 - 100% 3amanuii)
HToro no texkyuieii pabore B cemecTpe 41 - 60
IIpomexyrounas |40 Teopernueckue Borpocs! |10 6aioB (MOPOroBoe 3HAYCHHUE) 10-20
aTTecTalus ( 2 Bompoca) 20 6a0B (MakCHMaIbHOE 3HAYCHHE)
(ox3amen)
Perenue 3anau( 2 5 6aJut10B (ITOPOrOBOC 3HAYCHUE) 10-20
3a7a4n). 10 6anoB (MakcuMaIbHOE 3HAYCHUE)
HToro no npoMexXyTo4HO# aTTecTalny (IK3aMeH) 20-40

CymMmapHasi oneHka no gucuuminte: CyMma 0ajuioB TEKyILeH 1 MpoMexyTouHoi arrectauuu 51 — 100 6.




B npomexyTouHOW arrecTanuu OIEHKa BBICTaBIseTCs B BegoMocTh B 100-OammpHOU
IIKajie ¥ B OyKBEHHOM 3KBHBajeHTe (Tabnuma &)
Tabnuna 8 — Coornecenue 100-0amnbHOMN MKaIbl 1 OYyKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpannwix - -
banios JUCHUTUTAHBI 1 Oyenka byxeennviil oxeueanenm byxeennuiii
KOMITCTCHIIN I 9KBUBANEHTN
86 - 100 [TpoasunHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIICHHBIH 4 XOPOIIIO 3auTeHO
51 - 65 IToporossiit 3 yJIOBICTBOPUTEIHLHO
0-50 IlepBoIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

5 MarepuajibHO-TeXHHYECKOEe, MIPOrpaMMHOE U YUeOHO-MeTOANYeCKoe
o0ecnevyeHune TUCHUIINHBI.
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JUISL aBTOPH3. TTOJIb30BATENEH.

4. Makkunanu, Y. Python un ananus manmsix / Y. MakKHHHHE ; TIEPEBOJ C aHTIHICKOTO A. A.
CnunkuHa. — 2-0€ u3f., ucrp. u gorn. — Mocksa : JIMK Ilpecc, 2020. — 540 ¢. — ISBN 978-5-97060-
590-5. — Tekcr: osnekrponsslii// Jlamp : 3nekTpoHHO-OMOnMoTeunas cucrema. — URL:
https://e.lanbook.com/book/131721. — Pexxum mocTyma: ajst aBTOPH3. MOIB30BATENEH.

5.2 MarepuajibHO-TEXHHYECKOEe M  TPOrpaMMHoOe obecrevyeHHe

JTUCIHHUILINHDI.

VYueOHble 3aHATHS 0 AUCIUILIMHE MPOBOAATCS B yueOHbIX ayautopusix HOU Keml'V:
410 YueOnas ayauropust (MyJIbTUMEUIHHAS ) JUIST TIPOBEJICHUS: 654079,
- 3aHSATHI JIGKLIMOHHOTO THIIA; Kemeposckas
- TPYIITIOBBIX ¥ WHAWBUIYAIBHBIX KOHCYIIbTAIINN; o0nacth, T.
- TEKYILIETO KOHTPOJIS ¥ TPOMEXKYTOYHOH aTTeCTallNy; HoBokys3Helx,
CrenmanmsupoBanHas (y4deOHas) MeOenb: Oocka MenoBas, Kadeapa, MOHOOIOKH|MP-KT
ayJUTOpHBIE. Mertannypros,
O06opymoBaHKe: CTAIMOHAPHOE - KOMITBIOTEP, dKPaH, IPOEKTOP. o 19
Hcnonezyemoe mporpammuoe obecrieuenne: MSWindows (MicrosoftlmaginePremium
3 year no cyonuuen3noHaoMy soroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021




r.), LibreOffice (cBob6oano pacmpoctpansemoe I10), Aunexc.bpaysep (oreuecTBeHHOE
cBoOoOIHO pactpoctpansemoe [10).

Wntepuer ¢ obecniedennem goctyna B SUOC.

508 JIabopaTopusi KOMITBFOTEPHOTO MOJICIIUPOBAHUS 654079,
YueOnas aynutopus (MyJIbTHMEIUITHAS) IJ1s1 IPOBEICHUS: KemepoBckas

- 3aHATHUH JTa0OPATOPHOTO THUTIA; o0IacTs, T.
- CAaMOCTOSITEIILHON Pa0OTHI; Hogoky3Herk,

CrenanusupoBanHas (yueOHas1) MeOelb: Tocka MenoBasi, Kadeapa, CTONBL, CTYJbs.  |IP-KT
O6opynoBaHue ISl IPE3eHTAMN yU9eOHOTO MaTepraja: CTAIMOHAPHOE - KOMITbloTep|MeTamtypros,
MIPETIOAABATENS], TPOEKTOP, SKPaH. o 19
JlaboparopHoe 000pyZOBaHUE: CTAIIMOHAPHOE — KOMIIBIOTEPHI st oOyuaroruxcs (18
IIT. ).

Hcnonezyemoe mporpammuoe obecriedenne: MSWindows (MicrosoftlmaginePremium
3 year no cyOnuneH3noHHoMy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomHo pacmpoctpansemoe IIO), FoxitReader (cBobGomHO
pacnpoctpansiemoe 110), Firefox 14 (cBobomHo pacmpoctpansemoe 110),
Sunekc.bpaysep (oreyecTBeHHOE CBOOOMHO pacnpoctpansemoe I10), Opera 12
(cBobomno pacmpoctpansemoe I10), Python ¢ pacmmmpenwsmu PIL, Py OpenGL,
(cBoOOmHO pacmpocTtpansemoe 110)

Wnrepuer ¢ obecniedennem goctyna B IMOC.

5.3  CoBpemeHHble  npodeccMOHAIbHbIE  0a3bl  JAHHBIX H

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

Iepeyens CIIB/l u UCC no aucumniuinee

1. WMudopmanmonHas cucrema «OOIEPOCCUNCKUNA MaTEMaTUYECKUI MOPTAI», PEKUM
nocryna : http://www.mathnet.ru/

2. WHpOopMalMOHHAs cHucTeMa «DKCIHOHEHTa» - LEHTP MH)KEHEPHBIX TEXHOJOTMH W

MO/JICITMPOBAHUS, PEXKUM JocTyma :http://www.exponenta.ru

3. basa mannbix Science Direct (6omee 1500 sxypHanoB uzgarenscrBa Elsevier, cpemu
HUX M3JIaHUs 10 MaTeMaTHKe U nHPOpMaTHKe), pexxum goctyma :https://www.sciencedirect.com
4. HWuadopmanmonnas cucrtema «EgumHoe oOKkHO goctyna K HHGOPMAIMOHHBIM

pecypcam» http://window.edu.ru/catalog/
5. ba3pl naHHBIX M aHaTUTHYECKHE NyONMKAlUMM Ha MopTane «YHHUBEPCUTETCKAs
uHopmanronHas cucrema Poccus», peskum mocryma: https://uisrussia.msu.ru/

6. UCI Machine Learning Repository — peno3uTtopuii HaOOpOB JaHHBIX IS
MaIuHHOTO 00y4eHus - http://archive.ics.uci.edu/ml/
7. IAPR Education Committee & Resources — KOJUIEKIMS CCBUIOK Ha

00pa3oBaTeNbHBIE PECYPCHI TIO PACIIO3HABAHUIO O0pa30B, MAITMHHOMY OOYYEeHHIO, 00paboTKe
CUTHANOB, 00pabOTKe W300paKEHUH ¥ KOMIBIOTEPHOMY 3pEHHIO, TMOJAepKUBacMast
MexnyHapoaHOH accoryanuei pacro3HaBaHUS o0pa3oB -
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php

8. TlopTanm mo WHTENIEKTyalbHOMY aHaIN3y AAHHBIX, MOJIepKuBaeMblil [ puropuem
[Mareuxum-Ianupo - http://www.kdnuggets.com/

9. IIpodeccuonanbuplli  MHPOPMAIMOHHO-AaHATUTHUYECKUI  PECypC, IOCBSIICHHBIN
MaIIMHHOMY OOYYEHHIO, PAaclo3HaBaHUIO O0Pa30B M MHTEIUICKTYAIbHOMY aHaJIHM3y JAaHHBIX. -
http://machinelearning.ru



http://www.exponenta.ru/
https://uisrussia.msu.ru/
http://archive.ics.uci.edu/ml/
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php
http://www.kdnuggets.com/
http://machinelearning.ru/

6 Wnble cBeaeHus U (MJIM) MaTepPHAJIbI.
6.1. IlpumepHble BONPOCHI U 3aJaHusl / 3aJa4u JJsl NPOMEKYTOYHOI

arrecranmun

Taoauna 9 - IlpumepHblie TeopeTHYeckre BONPOCHI M NMPaKTHYECKHe 3adaHus /

3a/1a4YH4 K 3a9€eTy

Paznesns! u TeMbI

[TpuMepHbIe TEOPETHIECKHE BOIIPOCH

IIpumepHsbie
MPaKTHICCKUE 3aJaHus /
3a1a4n

Bgenenne B 1. [TocranoBKa 3agaun MammMHHOTO 00y4deHns1. O0y4ueHne ¢ [Toxaxxute, 9TO ¢ POCTOM
METOJIBI ydauTeneM u 6e3 yaurens. THIbl IPU3HAKOB Pa3MEpHOCTH
MalIMHHOTO 2. Tunel 3ana4. JIuneiinble Moaenu NIPOCTPAHCTBA IPU3HAKOB
00yueHU 3. Ilpumepsr 3agad oOy4eHus 6e3 yuurens (3-5 npuMepoB) TIpH PaBHOMEPHOM
4. Ilpumepsl 3a1a4 00y4eHus ¢ yuureneM (3-5 npumepoB) pacmpeseneHnuu ToueK B
5. @yHKIMOHAT KauyecTBa. MUHUMU3AIHS SMIIMpHUECcKoro pucka | kyoe [0; 1]d BeposTHOCTH
6. [TepeoOyuenne. Metons! Banunauuu Moaenei. Kpocc- nomacts B Ky6 [0; 0, 99]d
BaJIMAIHA CTpEMHTCS K HyII0. ITO
OJTHA M3 WILTIOCTpPAINH
TIPOKJIATHS Pa3MEPHOCTEH
(dimension curse).
[ompoOyiiTe mpuayMaTh
WM HAlTH elle KaKylo-
HUOYIb MILTFOCTPAIIHIO K
3TOMY SIBJICHHUIO U KPATKO
U3JI0KUTh. B ueM no-
BallleMy CyTh IPOKJIATHS
Pa3sMEpPHOCTH U KaKO€E 3TO
MUMeeT 3HaueHHue IIs
3aJa4 MaIIMHHOTO
oOyuenus?
Mertpuueckue 7. MeTpuueckne MeToIbl Kitaccuukanni. Buasl paccrostHuii 1. Moxer 11 B MeToze k
METObI 8. MeTox Oimkaiiniero cocena. Meron k OimkaiImx cocenei. OmmKalIuX cocenen mpu
MAaIIMHHOTO B3Bemennsiit Mmeros k Oummkaiimmx coceneit k = 2 noxyuurscs
o0ydeHus 9. Ot6op 3TanoHHbIX 00BeKTOB. [ToHATHE OTCTYTIA. JyYIIUi pe3yabTaT, YeM
Knaccudukamms ooObexToB npu k = 1? Otkassl oT
10. Perpeccust o coceqauM oobektam. OkHo [lap3ena KJIacCU(UKAIIIH TOXKE
CYHTATh OIIHOKaMHU.
JIuneiinsle 11. JIuneitnas perpeccus. [TocraHoBka 3agaun. MatpuuHas 1. ITokaxwure
METOJIBI ¢dbopmynuposka. TouHoe perieHne ACHMIITOTHYECKYIO
MalIMHHOTO 12. Perynsipuzauus B IMHEHHOMN perpeccuu. Buabl SKBUBAJIEHTHOCTb
o0ydeHus PETyIIApHU3aTOpPOB SHTPONHUIHHOTO 1
13. I'pebHeBas perpeccust. Jlacco-perpeccus CTaTUCTUYECKOTO
14. tepaTtuBHast BepcUs pPELICHUs 3a1a4l TMHEIHON perpeccuu | KpUTepHUeB
0e3 perynsipusalnu 1 ¢ peryispusanueil. Mero rpalueHTHOTO | MHPOPMATHBHOCTH.

CIycKa
15. BeposiTHOCTHast MOJIeNTb TaHHBIX. MakCUMyM

TIPaBAOIO 00U

16. JIuneiinsiii kmaccudukarop. Orcrymsr. OyHKITHOHAT
KadgecTBa

17. Meton croxactuaeckoro rpaguerta (SGD). [IpeumymiectBa
1 HEJJOCTATKH

18. Meronas! yiryumenuns cxogumoct SGD (MeTox MOMEHTOB,
Meto Hectepona)

19. Metonas! yiyumenus cxogumoct SGD (AdaGrad,
RMSProp, Adam)

20. Jloructuueckas perpeccus. [Ipocroii 6aliecoBcKuid
knaccupukatop. CurMmounanbHas GyHKIUS

21. Meton onopHbIX BekTopoB (SVM). [ToctaHoBKka 3a1aum Jist
JIMHEHHO pa3feTuMoi BEIOOPKH 0e3 BHIOPOCOB

22. Orctymel B SVM. Vaer BIOpocoB. DOpMyIHpOBKa TEOPEMBI
Kyna-Taxkkepa. JIBoiicTBeHHas 3a1a4a

2. Kakasg ctpaTerus
MOBEJICHUS B JINCTHSIX
pelaromero 1epesa
IIPUBOJUT K MEHbILIECH
BEPOSITHOCTH OIINOKHU:
OTBEYATh TOT KJIAcC,
KOTOPBIN MpeodIiaacT B
JIMCTE, WIH OTBEYATh
CIIy4allHO C TEM XKe
pacnpeieneHueM
KJIACCOB, YTO U B JIUCTE?
3. IlokaxwuTe, 4TO
perynspusarop B 3aade
JIMHEHON
KJIacCU(UKALIUHA UMEET
BEPOATHOCTHBIN CMBICII
aIPUOPHOTO
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23. Knaccudukanus 0o0bpektoB B SVM. [locraHoBKa 3amaun
4yepe3 ABONCTBEHHBIC IEPEMEHHBIC A

24. Henunelinsie siapa B Meroae SVM. Ilpumepst siaep.
Cnoco0bl X TOCTPOSHHUS

25. OcHOBHBIE METPUKHU KadecTBa aroputMoB. ROC-kpuBeie

pacripeneneHus
napaMeTpoB MOAENIEH.
Kakue pacnpenenenus
3anatot [1-perynspusarop
u [2-perynspuzarop

Knacrepuzauus u
BEPOSITHOCTHOE
MOJIEITMPOBaHNE
JaHHBIX

26. Metopp! KiTacTepuanui. THIBI KITACTEPHBIX CTPYKTYP

27. OyHKIMOHAJ KadyeCcTBa KJIaCTePHU3aLNH.

28. EM-anroput™ B KIacTepHOM aHAN3e

29. Meron k-cpenanx

30. Uepapxuueckas xinacrepuzauusi. Dopmyna Jlanca-Yunbsmca
31. beicTpas arnoMepaTHBHAsI KJIacTEpHU3aIUsL.

Tlokaxnre, Kak
MOJY4aeTCsl YCIOBHAs
ONTUMU3AIMOHHAS
3amada, pemaemas B SVM
U3 COO0paKeHUI
MaKCUMHU3AI[UU
pa3aendroneil noa0chl
MEXy KIacCaMH.
MO3KHO OTTaJIKMBATLCS
OT JIMHEHHO Pa3IeTUMOro
clly4asi, HO HTOrOBOE
BBIPOKEHUE JIOJDKHO
OBITH M1t 00mero. Kak
5Ta 3a/1a4a CBOLUTCS K
6e3ycnoBHO 3a1aue
ONTUMM3AILAN?

CocraBurens (n): Pemernukona E.B., nornent
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