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AHHOTALMA

Jlucimiuinna «Marriinoe 00y4eHHe» BXOAHMT B 00pa30BaTe/ibHyI0 MPOrpaMMy BEICIICTO
00pa3oBaHMs — MPOTPaMMy MArucrparyphbl [0 HAIPABICHUIO [IOJTOTOBKH/ CHEIHAILHOCTH
09.04.01 «Hudopmarika © BEMHCIHTEIBHAZ TEXHHKa» HanpaBleHHOCTH «CHCTEMBI C
MCKYCCTBEHHBIM HHTE/UTeKTOM». JIMCIUMILIHHA pea3yeTcs Kadenpoit «Ned4y,

JlMcuniuinaa He  saBjercs  o0g3aTtensHON  HpHM OCBOEHUM 00yHAIOIIAMCA
ofpazoBare/LHOi [IPOrpaMMbl M HampaBicHa Ha yriayGneHHoe (GOPMHPOBAHME CIETYIOLMX
KOMIICTECHIIHIM:

[K-1 «Crocofen NpoeKTHPOBATH  NMPOTOTHIBL  MHPOPMAIMOHHBIX — CHCTCM €
HCKYCCTBEHHBIM HHTE/UICKTOM U OCYHICCTBIIATE HX IKCICPTHYIO HOJUICPKKY»

[K-2 «Cuocoben paspabarTeiBaTh TporpaMMmHoe ofecriedeHHe UM BhIYMCIMTEIbHBIX
CHCTEM € HMCKYCCTBCHHBIM HHTCILICKTOM H YIpPaBIATH COOTBETCTBYIOUMMH [IPOTPAMMHBIMU
HPOEKTAMM»

Cojiepanue JIMCIMILIMHBL OXBATLIBACT KPYT BONPOCOB, CBA3AHHBIX C HACTHUYMHAA HIIH
[0/IHAs ABTOMATH3AIMS PEHIEHHA CIOKHBIX [NPOYECCHOHATBIBIX 3a1a4 B CaMbIX PasHbIX
001acTAX YETOBEYECKOi JIEATENBHOCTH HA OCHOBE HAKOILICHHA H anaiu3a Oolbmux o0beMoB
JIAHHBIX.

[IpcriojlaBaHue  JIMCLMIUIMHBL  TIPEJLyCMATPUBACT  Cle/ylomue  (OpMBl  OpraHu3aiuu
y'{cﬁnoro Tiporiecca: JICKIHHU, CaMOCTOATC/IbHAsA paﬁma oﬁyqammcroca.

[IporpaMMoii JIMCUHIUIHHBL [PEJYCMOTPEHBL CIC/IYIOMME BWIBLI KOHTPOJIS, TCKYIIIHil
KOHTPOJIb YCIICBACMOCTH, [IPOMEKYTOUHAsA aTTecTaius B (opMe 3aucTa.

OG6Ias TPY/JI0eMKOCTh OCBOCHHS JIMCHMILIMHbLI cocraBiiser | 3auetnyio eamuuiy, 36
4acoR.

SA3bIK OOYHCHHA 110 JIMCIMILTHHE ¢PYCCKHIA

1. Ilepedenr I1anHpyeMbIX PE3y/IbTaTOB 00YYCHHA 110 JHCLHILTHHE

I.1. Ilenwn npenojiaBasus AHCIHHILTAHbL
[lensmMu ocBOCHMA JMCIMIUTHHE! «Mamunnoe oO0ydeHue» ABIATCA OBIAJCHHE CTY/ICHTAMH
MOJICTIAMH M MCTO/IaMH HHTC/UICKTYQTHHOTO aHAJIM3a JIAHHBIX W MAIHHHOrO o0y4eHus B
3aja9ax o0pabOTKH M aHaIM3a JIaHHBIX, a TAKXkKe NPHOOpPETeHHE HABBIKOB HCCIEIO0BATE/NA
JIAHHBIX M pa3paboTHHKa MaTEMATHYECKHX METO/IOB H AFOPHTMOB aHAIN3A JaHHBIX.

1.2, Jlucummuiuua sBiasercda  (pakyJIbTaTHMBHOH JIHCUMIUIMHOH [0  HANpPaBJICHHIO
oOpazoBate/IbHOM porpaMMel Belcuiero odpasosauut (aaiee — OI1 BO).

1.3, TlepedcHs [UIaHMPYEMBIX PE3Y/ILTATOB 00YYCHUA IO HCLMIUIHHE, COOTHECCHHBIX ©
IUIAHUPYCMBIMH pesyibraramu ocsoeuus OIT BO.

B pesynbrare usydeHus MAMCHMIUIMHBLL OOY4alOIMAC JIODKCH 00NalaTh CIICAyIONMMH
KOMIICTCHUMAMH WIH UX 9acTaMi. KoMICTCHIIMH U HH/IMKATOPB! HX JOCTHACHHA TPHBCICHEI B
Tabiuue L.

Ta6:imua | — IMepeders KOMIETSHIMIA H HHIMKATOPOB HX JIOCTHKCHHA

Kou n
Kareropus (rpyima) it Koj1 i nanMeHoBanue HIIHKAaTopa JA0CTHKCHUS

KOMIICTCHIIHH KOMIIETCHIIHH
KOMIICTCHLIMH

[TK-1 Cnocoben

[POCKTHPOBATH
MPOTOTHIIBI
HH(OPMAIHOHHBIX
top [TK-1.3.1 3nare cramjuaprel, perjiaMeHTHPYIONHE
IIpodeccHOHANBHBIC | CHCTEM C©
TpeboBanud k paspaborke MuOpMAIHOHHBIX
KOMIIECTCHIMH HCKYCCTBEHHBIM

CHCTCM C HCKYCCTBCHHBIM HHTCILJICKTOM
HHTCIUICKTOM H

OCYHIECTBIATE HX
IKCIEPTHYIO
[1O/UICPKKY

[1K-2 Cnocoben
pa3pabarbiBath
porpaMMHOE
obecrieyeHue Juis

BBIYMCITHTEIBHBIX 1IK-2.3.1 3HaTh CTaH/IApPThL, PErIIaMEHTHPYIOLIHE
IpodeccHonaibibie | CHCTEM C TpeboBanus K pa3paboTKe MpoOrpaMMHOro
KOMIICTCHIH HCKYCCTBCHHBIM 00eCreueH s M YIIPAaBICHUA POIPAMMHBIMH

HHTEIUIEKTOM U pOEKTaMu

YHPaBIATH

COOTBCTCTBYIOUIMMH

POrpaMMHBIMH

MPOCKTaMH

2. Mecro pucummiutel B crpykrype Ol
JluciiuiMHa Mosker Ga3MpoBaTbCA HA 3HAHMAX, PaHee [IPHOGPETEHHBbIX 00y YaIOIMMHUCH
1P M3YYEHUH CIIELYOIMX JIHCIHILITAH:
~ «KOMIIBIOTEPHOE 3peHHe,
— «KOMIILIOTEPHBIC TEXHOIOTHH HHTC/LUICKTYalbHOH 00pabOTKH JLaHHBIX)»,

3. OOBEM H TPYLOCMKOCTD JIMCLHIUTHHBI
Jlaunpic 06 oO0meM 0OBLEMC AMCIMIUIHHBL, TPYJAOCMKOCTH OTJICAbHBIX BHAOB Y4eOHO
paboThl 110 AMCIHIUTHHE (M PaCcrpec/ICHHE ITOH TPYI0CMKOCTH 10 CEMECTPaM ) NPE/ICTABICHb! B
tabauue 2.

Tabauua 2 — O6bEM U TPYAOCMKOCTh JIHCLHILTHHbI




Tabnuna 2 — O6BEM M TPYI0EMKOCTh JIMCIIHIUTHHE] 42, Conepkanme pas/icioB H TEM JEKIHMOHHBIX 3aHATHIA.

TpynoemkocTs 1o Coiepskanue pasie/ioB U TeM JEKIHOHHBIX 3aHATHIT NpHBEIeHO B Tabmie 4.
Bunt yueGHo# paGoTs Beero cemecTpaM
. - i | - N4 Ta6muua 4 — Co/ieprxanue pas/iesloB U TCM JICKIHONHOIO HKIA
1 2 3 Homep paziena | Haspauue u CO/ICPKAHNC PA3JICIOB M TCM JICKIIHOHHEIX 3aHATHI
Obuwgan mpydvemKocms Oucyunaunol, 1/36 /36 1 Tema 1.1. Data Science. Oupenenenue, nasnaucuue. CyTb u
3E/ (yac) § UE/TH HAYKH O IaHHBIX. Mojenn
™ |

Hs nux wacoe npaxmuueckoi nodzomosku - —_— Tema 1.2. Ocnoser 06yvers ¢ yuuresiem. OCHOBHBIC OHATHA U
Ayoumopnsie 3aHAmMUA. BCEro Yac. 4 4
S onpesiencHns. Knaccudukarms u perpeccus. MeTpHKH Kadecrsa

aekuuu (JI), (vac) 4 4 MOJICJICH: Cpe/IHEKBa/IpATHYCCKas olnnOka, abcoioTHas omuoka,

npakTHucCKue/ceMumapekiue  sansrus (113, KO PHUIHENT JeTePMUHAIMN, BBIMICICHIE BECOB MOJIC/IH.

(wac) MeTo/1bl BEIYHCICHHA BECOB MOJICIICH.

saboparopubic paborst (JIP), (wac) - - 2 Tema 2.1. Bunapnas kiaccndukanms. 3ajaua GuHapHOi

Kypeonoii npoekt (paGora) (KIT, KP), (4ac) Kraccumranmi. JIMneiibii Kraccuukatop, MareMarHyeckas

IK3aMeH, (Mac) Mojieaks. Onmbka GHHapHoi Kiaccudmkarmm. Jlorncrudeckmit
Camocmosmenwvnaa padoma, scero (yac) 32 32 ‘ perpeceop
Buo npomexcymounoii ammecmayuu: 3auer | m : s

pe L ok 2 lema 2.2. Pemarontue jieperes (JICpeBLbs IPHHATHS PEICHHMI) 1

madd. savwer, oxsamen (3awer, Jludd. saw. | 3auer 3aver

| MeToJ1 ctyHaiiHoro sieca. [ityGuna pemaiomero jepesa,
ofyuenue pematomero aepesa. Kpurepuit HUHOPMATHBHOCTH.
Meroj caryuaiinoro sieca, yepe/iHeHHBIH pesy ibTar,
3 Tema3.1. Mﬁm; KayecTpa Knﬁ:ﬁmauuu Jlons
| IPABHJIBHBIX OTBCTOB, MATPHIIA OMIMGOK, TOYHOCTE
| Kinaccudukaropa u mosmora, F-mepa.
Tema 3.2. Busyanuzarmsa MHOIOMEPHBIX JIaHHbIX, HA3HAYCHHE,

Dig ]

I'lpw.\le\mﬂuc: KaHAMIATCKH T JK3aMEeH

4. Cojtepacanne MCHHIUTHHBL
4.1, Pacupenenienue Tpy/10eMKOCTH MCIHIUIHIBI 10 PA3/IC/IaM H BHIAM 3aHATHIL.
Pasjienbl, TeMbl IMCHMILTHHBL K HX TPYJI0EMKOCTh NPHBEACHD! B Tafiuie 3.

Tabnuua 3 — Pa3ieibl, TeMbl AMCUMIUTHHBEL, HX TPYI0EMKOCTH

T

i -~ " . Jlexuuu | 113 (C3) JIP KI1 CPE
Passiensl, TeMbl IMCIMILIMHBE (uac) (uac) (uac) (4ac) (uac) | N 7[:Vlca:lmam{ﬂ. [IJIOCKQ;’rnaﬂ BU3YalIM3aIMA.
Cemecrp 3 + Tema 4.1. Anropurmer orGopa npusnakos. Metojist
Pagnen 1. Jlannvie. Hayka o qanisix | obepraiBanis, GHILTPOR, BioKeHHA. [IpocKkums IpH3HAKOB,
Tema 1.1. Data Science. Onpesenenue, nasnavucHue, [ | Meroj SNE.
Lens - ‘ A Tewma 4.2. Kiacrepusaimsi: 3a/1a9a, a/1ropuT™bl, Y1aiibl. Mepsi
Tema 1.2, OcHorsl 06yuetus ¢ yunrenem. OCHOBHbIE e rTogHE M F - Me
HOHATHS! K ONpEAENeHNS p: .." i Me#JLy 00BeKTaMu Kiactepusamn. Meros
Payjten 2. Bijtbt KIacCHQMKALHN JaHHBIX | ‘ Gmiwkaituiux coceneit. Merost k epesumx. [pocrpancraennan
Tewma 2.1. Bunapnas kraccudmrarims [l 8 KJlacTCpH3alis.
lema 2.2 Pewaroiume siepesss 1 caryuaibiii jiec ‘ Tema 4.3. MepapXuucckie METObl KiacTepusariii,

| ArTIOMCpaTHBHAA UEPAPXHYCCKAd KIIACTCPH3ALMA.

Paszien 3. O6yuenue 6e3 yuureas. OcHoBubIE MONATHA |

1 OnpeJieieHns
Tema 3.1. Merpukn kauecTsa kiactepusauun
Tema 3.2, Busyauusauns MHOTOMEPHBIX JIaHHbIX 4.3, llpakTHiecKue (CeMHHAPCKHC) 3AHATHA

Pasnien 4. Houmxkenune pasmepHoct | TeMbl IPAKTHICCKUX 3aHATHER 1 HX TPYAOEMKOCTE HIPHBC/ICHBL B Tab/HIIE 5.
Tema 3. 1. Anropurmet 0TGOpa 11pH3HAKOB

e | 12
lema 3 2. Knacrepusauns Tabs B
Tema 4.3 Hepapxuueckne MeTojibl K1acTepusalum AL ) — PAKTHAECKHE 3AHATHAA 1 HX TPY NOCMKOCTE H N
T = 3 HUX o
i ceN . 4 | # - s
Hroro & cemectpe = Il __fit ‘ 32 No | Temst npaxriieckux | Dopmbi npakTHueckux | TPy/l0eMKOCTh, |IPaKTHYECKOI pasjena
HUroro 4 0 0 0 32 /i 3aHATHIT 3AHATHIE (uac) MOAIOTOBKH, | IMCHMII
l | (uac) JIHHBI

YueGHBIM [U1aHOM HE [Pe/lyCMOTPEHO

llpakTuyeckas  HOJrOTOBKA  3AK/IOMAETCHA B HEMOCPCACTBEHHOM  BBITIONHEHHH | [

OOYHAIOUMMHCA  OUPEJICICHHBIX  TPYJAOBEIX  (VHKUMIL,  CBAZAHHBIX  C Oynyuici ) Beero
HPO(eCCHOHANTBEHON JCATEILHOCTREQ.




4.4, JlaboparopHeie 3aHATHS

TeMbl 1a00paTOPHEIX 3AHATHIT M HX TPY/I0CMKOCTE NPHBE/ICHE! B TaBIIHIIE 6.

Tabymua 6 — JIaGopaTopHEIC 3aHATHA M HX TPY/I0EMKOCTh

Ne

m,;r Hamvenopanue 1abopaTopHeIx

paGor

Tpymoemkocts,

(gac)

M3 max No
TPAKTHYCCKOM | pa3jena
MOJIFOTOBKH, | JTHCIIHIT

(wac) | swmer |

YueOHBIM [UIAHOM HE HPE/lyCMOTPEHO

| http://iitp ru/upload/

book/165053

MamuHHOro 00y4eHus: Yuebuoe
nocodue. — YbaHOBCKuUi

| FOCY/IaPCTBCHHBIE TEXHHYECKHH

ynusepeurer, 2017. — 290 ¢.

publications/6256/
vyuginl.pdf

Briorun B.B. Maremaruueckue
OCHOBBI MalIMHHOr0 00YYEHHA H
[IPOrHO3HpOBaHKA. Mocksa,
uzsarenscreo MIIHMO, 2018. 384 ¢.

Beero |

7

4.5. Kypcopoe npocktupoBanme/ BEIIOINCHAC KyPCOBOil paGoThi
YueOHBIM IUTaHOM HE [IPE/LY CMOTPEHO

4.6. CamocrosrebHas pabota o0yJaromuxcs
Buaet camocrosTebHoi paBoTHl H e TPYI0eMKOCTh NPUBE/ICHB B TAGIHIIE 7.

Tabmua 7 — Bujtbl camocToATe/IbHOM paloThl K €€ TPYI0EMKOCTE

Bu camocrosteibioii paGotst Heem, || Leseoipia,
[ S | H8s -
1 2 k 3
H3yuenne TeopeTnydeckoro Marepuana
10 10
et (TO)
| Kypcosoe npoekruposanmue (KIT KP)
Pacuerno-rpadmueckue saganus (P173)
Brinonneuue pedepara (P)
[TojroToBKa K TEKyIeMy KOHTPOIIO
; 6 6
| yeniesaemoctn (TKY) il
Jlomainee 3ajnanue (J[3)
Kourposisusie pabotsr 3a04imkos (KP3) 8 | 8
[TojiroToBka K MpoOMERyTOYHOI
8 8
arrecraivn (11A)
Beero: 32 32

5. [lepeuens yueGHo-MeToAMUCCKOrO 0fecticeHus
JUIA CAMOCTOATEILHOM PaGOTRI 06YHAIOUIMXCA 110 JIMCUMILTHHE (MO TO)
Y4eGHO-METO/IMYECKHE MATCPHAIBI /U CAMOCTOATE/ILHOI paloThl 0GYUAIONIMXCA YKa3aibl B

. 7-11.

6. [lepeuenn meuaTHLIX U YJICKTPOHHBIX YYEOHBIX W3/1aHHiT
[lepeuctp neqarHpIX 1 JICKTPOHHBIX yaeOHBIX H3/laHuii npuBeieH B TaGmue 8.

TaGnuna 8— [lepeuens neMaTHbIX H VICKTPOHHBLIX YHeOHBIX W3aHHiT

https://urss.ru/cgi-
bin/db.pl?lang=Ru&blang=

ru&page=Book&id=278981

Diax [1. Mammnnoe o6y4enuc. Hayka
M HCKYCCTBO MOCTPOCHHS &/ITOPHTMOB,
KOTOPBIC H3BJICKAKOT 3HAHUA U3
Janneix. JIMK Ilpecc, 2015. 402 c.

| Mepkor A. b. Pacniosuaranue

obpasos. [Tocrpoene n o6yyenue
BEPOATHOCTHEIX Mojeneit. 2014, 238 ¢.

Kosmuecrso
IICMILIAPOB
1 J[[{[l[_":f;‘cc bubiorpaduueckas cenliika . 6?52:5‘20“
VICKTPOHHBIX
| ) IKIEMILIAPOB)
https://e.lanbook.com/ J Boponuna B.B. Teopus 1 npaktuka

https://github.com/kafpm/
statmethods/blob/master/
Books/%D0%9A%D0%BEY%
D1%8D%D0%BB%D1%8C%
D0%BE%20%D0%9B.%D0%9F.
2%2C%20%D0%A0%D0%B8%
D1%87%D0%B0%ID1%80%D 1% ‘
82%20%D0%92. %D0%9F%D0%
B5%D1%80.%20%D1%81%20%
D0%B0%D0%BD%D0%B3%D0%
BB.%20%D0%A1%D0%BB%D0%
B8%D0%BD%D0%BA%D0%B8%
D0%BD%20%10%90.%20%D0%90. ‘
-%D0%9F%D0%BE%D1%8 1%D 1%
82%D1%80%D0%BE%D0%B5%D0% ‘
BD%D0%B8%D0%B5%20%D 1% }
81%D0%B8%D1%81%D1%82% |
D0%B35%D0%BC%20%D0%BC%
D0%B0%D1%88%D0%B8%D0%BDY% |
D0%BD%D0%BE%D0%B3%D0%
BE%20%D0%BE%ID0%B 1%D 1%
83%D1%87%D0%B5%D0%BD%
D0%B8%D1%8F%20%D0%BD%
D0%B0%20%D 1 %8F%D0%B7% ‘

D1%8B%D0%BA%D0%B5%20
Python-%D0%98%D0%B7%D0%
B4%D0%B0%D 1 %82%D0%B5%
DO%BBYDI%ECUDI%EI%DI%
82%D0%B2%D0%BE%20 %D0%94
%D0%9IC%D0%IA%20%D0%0F% |
D1%80%D0%B5%D1%81%D 1% |

Koamso JLIT., Puuapr B. [Toctpoenne
CHCTEM MalIMHHOTO OOYYCHUSA Ha
s3bike Python. 2016. 302 ¢




81_%20(2016) pdf)

https://www_elibrary.ru/
item.asp?id=47402017

Mamrunnoe obyueHne Ha ocHOBE

3a/1a4 MaTEMaTHYECKOro

nporpamMmvupopanms / [1. @,

Yepuaeun, J[. H. [Maitnaunos, B. H.

| Iankparenko [1 jp.]. — Mockea

5 DejiepanbHoe rocy/1apcTBEHHOE
YHHTAPHOE [IPE/IIPHATHE
"AKajIcMHYCCKHiT HAYIHO-
H3/1aTeITLCKHIL, IPOH3IBO/ICTREHHO-

| nosMrpadHICCKHi 1
KHUTOPAcHpOCTPaHUTE ILCKUIH LCHTD

"Hayka", 2021. 128 c.
_I;t[péri//‘;fww.eimary:rtlf o ﬁﬁ‘!amm]ﬁ?oﬁy?m& wGonbime | o
item.asp?id=47701186 | aaunnbie / 11 A. Beaoycos, O. B.
Mapyxuna, A. O. CKoMOpoxoB [u
ap.]. - CII6: 'YAIL 2021. - 119 ¢.

8.1. [lepeuens  nmporpaMmuoro ofecredeHus, HCIIOJIb3YEMOI0  [PH  OCYIIECTBICHHH
00pa30BATEIILHOIO MPOLICCCA MO AHCIMITTHEE.
[lepenens nenoms3yemoro nporpaMmuoro o6ecreyeHs npejcrasies B Tabmuue 10.

Ta6muua 10— INepeyens nporpamMmuoro ofecrneucnus
No /i | Haumenonare
| He npeycmorpeno
8.2. [lepeucun MH(OPMALMOHHO-CIPABOYHBIX CHCTEM, HCTIOB3YEMEIX 1pH
OCYIICCTRICHHH 00Pa3oBATE/ILHOTO [POIECCA 110 AHCUMILTHHE

[epeuens  uenonb3yeMpx HH(OPMAIHOHHO-CIIPABOYHBIX  CHCTEM NpEICTABICH B
tabmmue 11.

Ta6auna 11— INepeuens HH(OPMALHOHHO-CIPABOYHBIX CHCTEM

Ne i/ Haumenosanue ]

https://e lanbook.com/book/231677 | Jlnmarnosekas, O. B. OcHoBst
MammHHoro obyuenus: yuednoe
nocobue / O. B. Jlumanosckas, T. H.
Antpeprera. Mocksa: DIIMHTA,

2022. 88 c.

|
He npeyemorpeno [

9. Marepuanbho-rexuuyeckas 6aza
CocTas  MaTepuaIbHO-TeXHHUECKON  Oa3hl,  HEOBGXOAMMOIE JUIS  OCYLIECTBIICHHS
00pa3oBateILHOrO HpOLecca 110 AHCIHIUITHIE, npejcrasicn B Tabme 2.

Tabmuua 12 — CocTap MatepHaibHO-TeXHHUCCKOH Ga3ht

| v
Ne Haumenosanue cocrapuoii yacru ‘ Homep ayuropun

/i MaTepHAlILHO-TCXHUYECKOi Da3kl (11pn HeoGX0aUMOCTH)

7. Tlepeuens YIeKTPOHIBIX 00Pa30BATEBHBIX PCCYPCOB
MH(OPMAITHOHHO-TENICKOMMYHHKALHOHHOI cety «MuTepier

[lepeuenn WICKTPOHHBIX 00pa3oBaTCiIbHBIX pecypcos HH(OpPMALHOHHO-
TEICKOMMYHHKAUMOHHOH  ceti «MuTeprery, HCOOXOMMMBIX /UIS  OCBOCHHA  /IHCIUMILIMHDI

HpHUBe/ICH B Tabauie 9.

Tabmuma 9 —  [lepewern  ekTpoHHBIX 00pa3oBATEABHBIX  PECYPCOB  HH(OPMATIHOLIHO-

TENEKOMMYHUKAUMOHHOIT cetu «Murepuery
i URL azpec
https://evogeek. ru/articles/279661/

‘ Haumenosanue

Pecypebt 110 MamunHoMy o6yuenuio or A
1o 5

'https:i/,;ithub,EWChristosChhTst:)ﬁdis/awegome— ] [-[TJTps{calomcémyﬁ&xoc obyucHue
deep-learning

hllps://s_bcrcloud rufru/\_warpfblogfhlachiﬁc—_ - ‘ Mamfmmoéﬁchlme: [pocTo 0 CI0KHOM
learning-about

1 |
1 ! MyiIbTHME/ MITHAs JICKIMOHHAS Ay THTOpHs | 32-04

10. Ouenounrie cpejicrsa juis npose/eHs HPOMCKYTOUHO arTecTaimum
10.1. Cocrae  oucHOMHBIX  cpescTBANA IIPOBEJICHHA  [IPOMEKYTOUHON  aTTeCTauu
OOYHAIOMMXCA 110 JIMCUHILTHIIC IPHBEICH B Tabiuue 13,
TaGmuna 13 — Cocran oueHOMHBIX CPEJICTB JUTS IPOBE/ICHHA TPOMEKY TOUHOI aTTecTalum

B npomekytounoii arrecramim L [Tepeuenn onenounsix cpe/icTs
3auer CHHCOK BOTIPOCOB;
Tecrsi.

10.2. B KkadyecTBe KPUTCPHCB OLEHKH  ypOBHA copmupoBantocTH  (OCBOCHIS)
KOMICTCHIMET 00yTaIoluMHucs IpUMeHAeTcs S-0auibias [Kama oleHKH chopmupoBatnocTH
KOMIICTCHLMI, KOTOpad 1puBe/icHa B radiuue 14. B teuenue CCMCCTPa MOXKET HCIOJIB30BATHLCH
100-6aruibhas  mKata  MOAY/IBHO-PEHTHHIOBOH  CHCTEMBI Ynusepcurera,  npasuia
HCTIOZIL3OBAHMA KOTOPOH, YCTAHORIICHDI COOTRETCTBYIOLIMM JIOKATLHBIM HOPMATHBHBIM AKTOM
I'YAIL
Tabnuua 14 —Kpurepuu ouenku yposhs COPMUPOBAHHOCTH KOMIICTEHIHI

https://itchef ru/articles/433860/

39 pecypcoB 110 MaHHHOMY 00yYeHUIO

_ Ouerika koMmeTe I |

XapakrepHeTHKa CIOPMHPOBAHHBIX KOMIICTCHIHI]
S-BarLibhas Kaa 4P PHpY L

http://www machinelearning.ru/ | Mudopmatmonno-asatiriycckuii pecype

| 110 MAMHHOMY 06YHCHUIO

8. llepeucHb HHGOPMAUMOHHBIX TEXHOIOTHIT

| — oBywaronmmiics rayGOKO M BCECTOPOHHC YCBOWI NpPOrpaMMHbI
| Marepuar,

| — YBEPEIHO, JIOFHYHO, MOCIEA0BATENRHO H IPAMOTHO €10 W3/1AraeT:

~ ONMPA’Ch HA 3HAHHA OCHOBHOH M JIONOTHHTENIBHON JHTCPATYpbI,
TCCHO HPHBS3LIBACT YCBOCHHBIC HAYYHBIE MOMOKCHHA C IIPAKTHUCCKO
JeATC/IBHOCTELIO HATIPABICHHS,

HCOTITHYHOY
GAYTCHO»

[l — YME/10 0G0CHOBBIBACT U aPI'YMCHTHPYET BLIABHIAEMBIC MM HJICH




rOIE:mca KOMIICTCHIMH

L a i BAHHBIX KOMITCTCHIIHI
S-0aumhas mkaa | Xapakrepuctuka cpopMHpo i

| — Ienaet BbiBO/IbI M 0600LIeHHS
‘ — CBOGO/IHO BIAJIEET CHCTEMOH CIIEUMATM3UPOBANHBIX [OHATHIL.

‘ — 00yHAIOMKIICA TBEP/I0 YCBOMII LIPOIPaMMHBIi MaTepHa, IpaMoTHO H
[0 CYNICCTBY H3/laraeT ero, ONHPaich Ha 3HAHHA OCHOBHOI
JTHTEPaTYpBI:
— HC JIOITYCKAET CYIICCTBEHHLIX HETOMHOCTCIT,

:;m:g: ~ YBA3BIBACT YCBOCHHBIC 3HAHMA C MNPAKTHYECKON JICATENBHOCTRIO
HalPABICHHUST,
| — @pTYMCHTHDYET HAYTHBIC [10/I0KEHM
| — JIeTaeT BBIBOJIbI H 0006IIEHHS;
| — BIIAJICCT CHCTCMO# CHENHATH3HPOBAHHBIX TIOHATHIL.
| — ofyuaronutiics yCROWT TOIBKO OCHOBHOI MpOrpaMMHLLH MarepHa,
10 CYIICCTBY H3JIAraeT €ro, OMMPasch Ha 3HAHMA TOILKO OCHOBHOM
JIHTEPATYPBI;
— JIOMYCKAET HECYIIECTBEHHEIE OIHOKH H HETOYHOCTH,
AOIEBOpNT L ) —ucrgumacr 3'31-pyuncum B HPAKTHYCCKOM MPHMCHEHHH 3HAHHIA
el | HAIPABJICHHSA,
| — C1aBo apryMEeHTHPYET HAYHHbIC HOJ0KCHHA;
— 3ATPYHACTCA B (JOPMYITHPOBAHMK BBIBO/IOB 1 0G0GIICHMIT;
- .~ Y4CTHYHO BJIAJCCT CHCTEMOi CICUMAIM3NPOBANHBIX NOMATH.
— O0Y4alONMIACH HE YCROWI 3HAYHTEIBHON 4YacTH MPOrpaMMHOTO
MarepHaa;
ey 10BIETROp foy | JOTYCKAET  CYNICCTBCHHBIC — OMMOKH M HETOMHOCTH  1IpH

PACCMOTPEHHH IPOOJIEM B KOHKPCTHOM HAIPaBICHHM,
— MCIBITRIBACT TPYHOCTH B PAKTHYCCKOM IPHMCHEHUH 3HAHMIT,
| — HE MOKET apI'yMEHTHPORATH HAYYHbIC [TOIOKCHHA,

HE 3a49TCHO »

B | — e hopMYIIHpYCT BEIBOJIOB H 0G0GLICHMiT. ] B

10.3. THMoBbIE KOHTPOIBLHEIC 33/[AHNS HIH HHEIC MATCPHATHI.
Bonpocer (3anaun) juin ax3amena npejicraniens: B tabie 15,
Tabnuua 15 — Bonpock! (3ajaum) /Ui Jx3aMena

e o —

w Ilpuseyuare u noscuure popwyny L2-perynapusatopa HK-23.1
bunapuas kinaccudmkamms. 3anaun bK
13 | Jluneitusrit knaccudukarop. OunimmTe HasnaseHye u HCIIONB3YEMYIO | TIK-2.3.1
CTAHIAPTHYIO Py HKIHIO |
14 | Jlorucruyeckas perpeccus [
| 15| YT0 ouenuBact jiorucruucckuit perpeccop? S _JTIK-231 |
16 | Merpuky kauecrsa ki1accudukarum TIK-2.3.1
17 | Yro paccumntsiBaeres npu ofydenuu Moenu? | 1IK-2.3.1
18 | B gem embrch koddypumenta JeTepMHHAIHN? | K-23.1

19 | Kak BEIYHC/IRIOTCA H3MEHEHUA BECOB Ha WIepanpsx rpaamentroro cuycka? | [1K-2.3.1

20 | Yro ABIACTCA YCIOBUEM OCTAHOBKH pAacucTa [py rpajIMCHTHOM clycke? TIK-23.1
21 | Kak cuuraercs omm6ka Ha Kawuoi HTCPALMH [TAKETHOI'0 IPa/IHEHTHOO MK-2.3.1
crrycka? |
PER L) |

22 | CKOIbKO OOBEKTOR H3 BLIOOPKH HCIIONBE3YETCH B METOJIE CTOXAcTHYecKoro | [1K-2.3.1
I'PAIHCHTHOTO cirycka? |

23 | ITo kakoMy Hpunimny o0heHHAIOTCE 06BEKTHE BLIGOPKH TIK-23.1

B KJIACTEPEI?

24 | Jlna vero nyxHa BU3yausams MaHHbIX?

: SRRl | OK-130
ITepeuenr rtem juia  kypcomoro [IPOCKTHPOBAHMA/BBINONNCHHA  KYPCOBOI  paboThi
fpe/icTaBjieHs! B Taduuie 17.
Tabmaua 17 — [lepeyens TeM JuUIs KypcoBoro NPOCKTHPOBAHHSA/BBINIO/IHEHNA KYPCOBOii paGoThi
No it ’ prMepublit nepedcHs Tem juis KypeoBoro [IPOEKTHPOBAHHA/BBIIIOIHCHUA
KYpCOBO# paboTst
YueGHEIM IL1aHOM HE 1pejlyeMoTpeno

Bonpocsr  Jjuis  nposesenis IPOMEKYTOUHOH  aTTECTAMH B BHIC TCCTHPOBAHHA
npejicrasicHel B Tabnuie 18,

Tabmmua 18 — I TpuMepublii nepedcHs BONPOCOB /U1 TECTOB

i y ; Koj
No /it [lepeuens Bompocos (3aau) s Jk3amMena HEUHKATOpa
o i YHCOHBIM [L1AHOM HE NPETYCMOTPEHO o
Bonpocet (3anaun) juia 3auera / qudhp. 3auera HpejIcTaBIcHsl B Tadimie 16.
TaGimna 16 — Bonpocs! (3aauu) juis saucra / uudd. savera
N . L l Kon
fifn [Tepeuens Bonpocos (3aav) s 3auera / audd. 3avera | wiguxaropa
I | Y7o Takoe Data Science? | TK-13.1
2 | Y0 ABAACTCA OCHOBHOM HETBIO HAYKH O JIaHHBIX, [IK-13.1
3 | 3auem nyxua Data Science? | TIK-2.3.1
4 | IlakeTbi rpaiueH bl ciiyck - - ___l_l'[K-[.S.l -
5 | CraxocTHYeCKUil IpajMenT b CIIyCK [1K-1.3.1
6 | Omiokennas BeIGopka | TIK-1.3.1
7 | Kpoce-pammaims | IK-1.3.1
| 8 | Perymspusawax - B JHK-131
9 | B uem cMBIC] npoLecca peryispu3aimn? | TIK-2.3.1
[ 10 | lpusesmre u noscuure dopmy:ry L L-peryaspusaropa . o [ TIK-2.3.1

[JJ:[ [Ipumepubtii nepescus Bonpocos Juis Tecton uﬂmlfl?zilropja
I | Yew sannmactes nayka o aubix? - B [IK-1.3.1
2 | YT0 ABJIACTCH OCHOBHOI LE/IBIO HAYKH O JIAHHbBIX? [IK-1.3.1
3 | OcoleHHOCTh HAKETHOIO MPATHEHTHONO crycka 11K-1.3.1
4 | Croxacruyeckuit rpajierTHeii CITyCK TK-1.3.1
3 | Orowennan priGopia __ . | HK-13.1
6 | Yro nojuieskut Kpocc-samatm’ [K-1.3.1
7| JUs KakuX [enei ueloib3yercs peryaspuzarms? [IK-1.3.1
8 | B uem cMpIci nporecea peryaspusanin? 11K-2.3.1
9 | lMpapwinno s sanucana dopmyia LI-perynspusaropa IMK-2.3.1
10 | Haifure ommbky B dopmy:ie L2-perynsipusaropa [1K-2.3.1
| 11| Kakue 3 nepeumcieHupIx 3a1a4 0THOCATCH K Guuapuoii knaccudukamm? | [1K-2.3 1
12 | Kakie u3 nepeqHc/IeHibIX 3a/1a4 OTHOCATCH K JIMHEHHOI kraccuduraumn? | [1K-2.3.1
13 | [lepeunciure nasnauenne u HCITOJIL3YEMYHO CTAHJIAPTHYIO (PYHKLIMIO 1MK-2.3.1
14 | Yro oncHuBaer jorncTuyeckuii perpeccop? [MK-2.3.1
15 | Ykakure METPHKH KauecTsa KiIaccH(HKALMM [1K-2.3.1
16 | Yro paccunrsiBaercs npu 06ydeHun Mojienu? [1K-2.3.1
|17 | B uem embien koagmmicnra serepmunarim? o [ TK-23.1
18 | KaK BLIYHCIAIOTCA H3MEHEHHS BECOB Ha UTEPALMAX FPAIHEHTHOrO cliycka? | [TK-2 3.1
19 | Yro aBserca yciosmem ocTanoBkH pacueTa 1pu rpajiueHTHOM cirycke? [TK-2.3.1




20 | Kax cumraeres omndKa Ha HTEpaMAX MAKCTHOTO IPATHEHTHOTO cirycka? | [IK-23.1
21 | YRakHTe KOIMYECTBO 0OHEKTOB U3 BEIGOPKH B METOJIE CTOXACTHYECKOrO [IK-2.3.1
| rpameuTHOro ciyeka? N B B
22 | o kakoMy UPUHLMITY OGLE/IHHAIOTCS 00BEKTH BLIGOPKH [MK-2.3.1
B KJacrepbt?
23 | YKakHTE 1e/lh BH3YATH3ALMH JIAHHEIX? [1K-1.3.1

[Tepedens TeMm KONTPOJILHBIX pafoT 10 JHCIMILIAHE 0OYHAIOUINXCA 3a04HONH (OPMBI
00yYCHUA, pe/ICTaBICHbI B Tad e 19.

Tabamua 19 — [Mepeuenk koHTPONIBHELIX paGoT

Ne n/nn [lepeyeHb KOHTPOILHEIX padoT
I | Mcropitcckue aciekThl BOSHHKHOBCHHA HAYKM 0 Janasix | [IK-1.3.1
2 Mocab CHMY.ISIMH IHICMHIA. 1K-1.3.1
3 3ajgaqu, penraecMeie Ceroiu ¢ Menosbsopanuem Data Science? | TIK-2.3.1
4 Ponb Busyanuzamim B 06paGoTke 60:ILUIMX JAAHHBIX | IK-13.1
5 | Merpuku kauectpa kiaccuduxawnu B Data Science - | K-23.1
10.4. Metojuueckue  mMarepuaibl,  ONPEACHAIONIME  TPONCAYPHl  OICHUBAHUA

HH/IMKATOPOB,  XapakTepH3YIOUMX JTanbl  OpPMUPOBAHMA KOMIICTCHIMI, cojepxkarcs B
JIOKATBHBIX  HOPMATHBHBIX  aktax ['YAIL  periaMentupyiomux nopsiok u  Upouetypy
ITPOBC/ICHUA TCKYIICIO KOHTPO!IS YCIICBACMOCTH H HPOMEXKYTOUHOI aTTCCTalMH 00y4arommxcs
I'VAIL

11, Merojauycckue YKasaHus Ut Oﬁ)"‘{a}OLLlHXCﬂ 110 OCBOCHHUIO JIHCIHIUTHHEL

LL.1. MeTojiMueckie  ykasaHusi JUIA  0OYYAIOMMXCA 110 OCBOCHHIO JICKIMOHIOIO
Marepuaia.

OcHoBHOE HA3HAYCHHE JCKIMOHHOTO MATCPHATA — JIOTHYECKH CTPOIHOE, CHCTEMHOC,
riy6okoe M AcHOE H3MokeHHe yueGnoro marepuana. Hasmaucuue COBPEMECHHOIE JICKIIHH B
PaMKax JIMCHHIUIHHBL HC B TOM, YTOOBI HOJIYHHTH BCIO ME(OPMAIMIO 10 TEME, 4 B OCBOCHHH
Gyniavenratbpx  npoGIeM  MCUMIUIMHBL,  METOJIOB  HAYMHOTO  [O3HAHHA, HOBEHIIHX
JOCTHHEHHIT HAYIHOIT MBICIH. B yueGHOM NpPONECCE MCKIMA BLUIONHAET METO0J0IHYCCKYIO,
OpraHu3alHoHHYI0 H HHpOPMALMONIYIO (yHKitku, JICKIMA packpbisacT NOHATHIHBI anmapar
KOHKpPETHO#H 001aCTH 3HaMs, ¢€ 1pollueMbl, JIacT MCIBHOC [PE/ICTABICHHE O JIMCIHIUIMIC,
[IOKA3bIBAET B3AUMOCBA3E € JAPYTHMH JIMCIMILIHHAMK,

[Lianupyembic pe3yibTarhl U OCBOCHHH OGYHAIOUMMHUCA JICKIHMOHHOTO MaTCpHAIA

~  HOJYMCHHC COBPEMCHHBIX, UEIOCTHBIX, B3aHMOCBA3AHHLIX 3HAHHIL,  YPOBCHB
KOTOPBIX OIPE/ICACTCS ICACBOH YCTAHOBKOI K KaX/I0i KOHKPCTHOIT Teme:

—  HOJIYHCHHUC OMBITA TBOPYECKOii paboThl COBMECTHO C IIPEIIO/1aBaTEIEM;

~  pasBuTHC  NPOCCCHOHATBHO-IC/IOBBIN  KAYeCTB, IHOOBH K  [PEAMETY |
CaAMOCTOATCIBEHOIO ‘l'BOp‘lCCKO['O MBILLICHHASA.

— MOABICHHE HEOOXOIMMOTO HHTEpEca, HEOGXO/AMMOr0 JUIA CAMOCTOATC/ILHOI paboThl;

— MOJIyHCHHC 3HAHHMI O COBPEMCHHOM YPOBHE Pa3sBHTHA HAyKH M TCXHMKH H 0
[IPOrHO3E MX PA3BUTHA Ha O:MKaime rojel;

— HAYMUTBCA MCTOJMHMECKH 00padaTeiBaTh Marepuall (BBUICAATH IJIABHBIE MBICIH M
[IOJIOKEHHA,  NPHXOJMTE K KOHKPETHBIM  BRIBOJAM. TOBTOPATh MX B Pa3THYHbBIX
hopmy:tHpoBKax):

—  HOJIYHMCHHE TOMHOTO MOHHMAHHA BCEX HEOOXOMMbIX TCPMHHOB H IIOHATHIA.

JleKtmonHbI  MaTepHaT  MOMKET  CONPOBOXKAATRCA  JIEMOHCTpALME  CiaiioB  u
HCTIONIB30BAHNEM  Pa3/[@TOYHOr0  MaTcpuana [pH [POBEJICHHH KOPOTKHX JIMCKYCCHIE 06
OCOOEHHOCTAX MPUMEHEHHA OT/IE/ILHBIX TEMATHK 110 AHCIHILIMHE.

C!i]!KTy!!ﬂ IPE/IOCTABICHHA JICKIIMOHHOIO Marcpuajia.

—  M3I0KEHHE TCOPCTHYCCKHX BOLPOCOR, CRA3ZAHHBIX ¢ pACCMATPHBAEMOH TEMOI;
—  MPaKTHYECKHE NPHMEPHI K PACCMATPHBAEMOil Teme;

~  0000ImeHHE H3TOKEHHOI0 MATEPHATA;

—  OTBETBI HA BOZHHUKAIIHE BOIPOCHI 110 TEME TCKITHH.

112, Merosueckue ykasanus U 06y9AIOMMXCA 110 TIPOXOAUICHHIO CAMOCTOATENBHOI
padoTe!

B xojie Bemosmenms camocToATeBHOR paGoTh, 0GYIAIONAIC BBIIONHAET paboty 110
JANAMMIO # [PH MCTO/IMYCCKOM PYKOBOJCTBE [IPELOABATENS, HO 6€3 Cro HEeloCpe/ICTBEHHOrO
y4acTHs.

Jl ofyuatoumxcs 1o 3aounoif Gopme 0OyHEHMS, CAMOCTOATCIhHAA pabora MOXeT
BIJIIOYATH B ce0s KOHTPOIIBHYIO padoTy.

B npotiecce BIONHEHNA CAMOCTOATENLHOI paGoTh, y obydaiorerocs tdopmupyeTes
leiecooGpasoe raHpoBaHke PaGoucro BPEMEHH, KOTOPOE 103BOIAET MM PAasBHBATE YMCHHA
M HABBIKH B YCBOCHHHM M CHCTCMATH3alMH NPHOOPETAEMBIX 3HAHMI, 0OECeYHBACT BBICOKHI
YPOBCHEL  yCIEBACMOCTH B TCPHO[ OOYHEHMA, MOMOTACT [OJIYYMTh HABBIKH TOBBIICHHA
PO ECCHOHAIBHOIO YPOBHS,

METO/IMHECKIMHE  MATCPHAIAMI,  HANPABIAIOMIMH  CAMOCTOATC/ABHYIO  padotry
OOy AIOHIEXCAABIIOTCS .

= Y4eOHO-METOJAMYCCKHIT MATCPUA [0 /IMCIMILTHHE,

~  MCTO/IMYECKHE YKA3AHHA 110 BEIIOIHEHHIO KOHTPOIBHBIX paboT (s obyyaiommxcs
110 3a04H0it opme 06yucius).

LL3. Merojurieckue  ykasanus Uil oOYdAIONXCA 10 [POXOACICHHIO TeKYUIEro
KOHTPOJIA YCIICBACMOCTH.

Tekyumit KOHTPONL  yCIEBACMOCTH NPELYCMATPUBACT KOHTPONE KAuecsa 3HaHMil
O0YHAIOLINXCA, OCYIIECTBIACMOI0 B TEYEHHE CCMECTPA C [EIBI0 ONEHHBANMA X044 OCBOCHHA
JIMCIIHILIMHBL.

Texymuit KOHTPONL YCHEBACMOCTH [PC/yCMATPHBAET KOHTPOIL KAYCCTBA  3HAHMIL
00YHAIOLIKXCH, OCYIECTBIIACMBII B TCUCHHE CCMECTPA B BIJIC BBUIONHCHHS TECTOR 110 pasjienam
JIHCLHILIMEEL € [CIBIO OLCHMBAHMA X0jia ¢c ocBoeHust. OCYIIECTRIACTCA B COOTBEICTBUM C
TpeGosanuamu  onoskennit «O  Tekymem KOHTPOJIE  YCHEBAEMOCTH M [IPOMCKYTOHHOH
arrecraudi cryjaeutos I'YAIL ofyyaromuxes Mo nporpaMmel Biciiero ofpazosanis» 1 «O
MO/LYJIBHO-DEHTHHIOBOI CHCTEME ONCHKH KauecTsa yaeGuoil padotst cryaentos 8 YAl

114, Metoumieckue ykasanms /Uit 06ydaloUMXcs 10 TPOXOAICHHIO [POMEKYTOMHOT
aTTCCTAINN.

[Ipomesxyrounas  arrecraums  oByuaiommxcs [PCYCMATPHBACT  OLICHHBAHHE
[IPOMERYTOMHBIX H OKOHYATEIBHBIX PE3yIbTaToB 00yueHus 10 jucumivinbe. OHa BKJIIOYAET B
cebn:

— 3a4eT — 9T0 POpMA OLICHKH IHAHMIT, MOMYYCHHBIX 00YHaIOMMMCA B XOJIe H3YHEHHs
YUEGHOM JMCIMIUIMHEL B TICIOM KM HPOMEKYTOUHAA ([0 OKOHYAHHH CCMCCTPA) OLCHKA 3HAHHI
O0YHALOLIMMCA 1O OTACTBHEIM Pas/lellaM JUCIHILTHIL! ¢ ATTECTAIMONNON OUCHKOH «3auTeHo»
WIH «HE 3a4TEHO».



Jluct Breceums w3menermit B paGouyio MPOTPaMMYy JIMCLHHIUTHHEL
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