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AHHOTaUs

Jucuunnuna «MammHHoe 00y4eHne» BXOIUT B 00pa30BaTeNIbHYIO IPOTPaMMY BBICIIETO
o0pa3oBaHUsl — MPOTrpaMMy MarucTparypbl MO HANPABICHUIO IMOATOTOBKH/ CHEIHAIHLHOCTH
09.04.01 «MupopmaTka ¥ BBIUMCIUTENbHAS TEXHHKa» HANMpaBiIeHHOCTH «CHCTEMBI C
HCKYCCTBEHHBIM MHTEIIEKTOMY. Jluciumnuna peanusyetcs kadenpoit «Ned44y.

JucuumniuHa  He  ABIsSETCS  00s3aTENIbHOM  HpU  OCBOEHUM  0OydaroluMmcs
o0pa3oBaTeNbHON TMPOrpaMMBbl W HalpaBieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIEAYIOMIUX
KOMIIETECHIINH:

IIK-1 «CrnocobeH mpoeKTUpoBaTh MPOTOTUIIBI  HH()POPMAIMOHHBIX  CHCTEM C
HCKYCCTBEHHBIM MHTEIIJIEKTOM U OCYIIECTBIATH UX AKCIEPTHYIO MOJACPKKY»

[IK-2 «Cnocoben pa3pabarbiBaTh MPOrpaMMHOE OOECIIEYEHHE Ui BBIYHCIUTEIBHBIX
CUCTEM C HCKYCCTBEHHBIM HHTEJUIEKTOM M YIPAaBISATh COOTBETCTBYIOIIMMHU MPOTPAMMHBIMU
IIPOEKTAMU»

CopepxaHue NUCUUIUIMHBI OXBATHIBAET KPYr BOIMPOCOB, CBSI3AHHBIX C YAaCTUYHAs WM
MOJTHAsE ABTOMATH3AlMs PEHICHUS CIOXHBIX NPO(PECCHOHANBHBIX 33/1a4 B CaMbIX Pa3HBIX
00JacTsSIX 4eJI0BEUECKOM NEesATEIbHOCTH Ha OCHOBE HAKOIUJICHHS U aHaln3a OOJbIIUX 00bEMOB
JTAaHHBIX.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, CAMOCTOsTeIbHAast paboTa 00yJaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B hopme 3aueTa.

OO0miasi TpyA0EMKOCTh OCBOCHHS TUCHUIUIMHBI COCTaBigeT | 3adeTHyro enuHuiy, 36
4acoB.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYyUEHUS IO JTUCIUILTNHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[lensiMu OCBOCHHS TUCIMIUTUHBI «MammHHOe 00ydeHHe» SBISIOTCS OBJIAJICHUE CTYICHTAMU
MOJIETISIMM M METOJAMU HHTEUIEKTYaJIbHOTO aHalli3a JAaHHBIX M MAIIUHHOTO OO0Yy4YeHHs B
3amagax oOpaOOTKM W aHanu3a JAaHHBIX, a TAaKKe MPHOOPETEHUE HABBIKOB HCCIIEIOBATEIS
JTaHHBIX U pa3paboTyrKa MaTeMaTHUYEeCKUX METOJIOB U aIrOPUTMOB aHAN3a JAaHHBIX.

1.2. JlucuumnmuHa —sBnsieTcs  (aKyJIbTaTUBHOM  TUCHMIUIMHOM MO  HANpaBJICHUIO
00pasoBartenbHOI MTporpamMMsl Beiciero oopasoanus (panee — OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AMCHUILTUHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabuuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHAUKATOPOB UX JTOCTHIKCHUS

Kox u
Kareropus (rpymnma) Kon n HanmMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
HaNMEHOBAaHUE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHIIM

ITIK-1 Cnocoben
HPOEKTUPOBATH
IMPOTOTHUIIBL
UH()OPMAIIMOHHBIX
[TpodeccuonanpHbie | cucTeM C
KOMITETCHIHH UCKYCCTBEHHBIM
HUHTCEIICKTOM U
OCYLIECTBIISATH UX
HKCIEPTHYIO
HOJJICPKKY

[IK-1.3.1 3HaTh CTaHAAPTHI, PETIIAMEHTHPYIOILINE
TpeOOBaHMS K pa3pad0TKe HHPOPMAITMOHHBIX
CUCTEM C UCKYCCTBCHHBIM MHTEIICKTOM

[1K-2 Cnocoben
pa3pabaThIBaTh
MpOrpaMMHOE
obecrieueHue s
BBIYUCIIUTEIbHBIX [1K-2.3.1 3HaTh CTaHAAPTHI, PETJIAMEHTUPYIOIITHE
[TpodeccuonanbHbie | CUCTEM C TpeOoBaHUS K pa3pabOTKe MPOrPaMMHOTO
KOMITETCHIIUH HMCKYCCTBEHHBIM oOecrieueHus U yIpaBJICHUS TPOTrPAMMHBIMH
UHTEIJIEKTOM U MPOEKTaMHU

YIPaBISITh
COOTBETCTBYIOIIMMHU
IPOTPaMMHBIMH
MPOEKTaMU

2. Mecro nucuumimzsl B cTpykType Ol
JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[P U3YYEHHUH CIIENYIOIIMX AUCLIUTIINH:
— «KomnberoTepHoe 3peHue,
— «KommproTepHble TEXHOJIOTHMH UHTEIEKTYaIbHON 00pabOTKH TaHHBIX»,

3. O0beM Hu TPYAOEMKOCTb AUCIUTIIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMH
paboThI 1O TUCIUIUINHE (M paclpeereHne 3ToH TPYA0EeMKOCTH 10 ceMecTpaMm) MpeACTaBICHbI B
Tabmuue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o

Bun yuebHoO# paboThI Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemKocmp OUCYUNTUHBL, 1/36 1/ 36
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil no020moeKu
Ayoumopnuie 3anuamus, BCEro yac. 17 17
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac)

CamocmoamenvHnas paboma, Bcero (4ac) 19 19
Buo npomesxcymounoi ammecmayuu: 3auer,

madd. 3ager, sk3amen (3ager, Judd. 3au, | 3auer 3auer
DK3.*%*)

EE3

IIpumedanue: xaHaMAATCKHI YK3aMeH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUIUIMHEI 110 pa3eiaM U BUAAM 3aHATHH.
Pa3nenbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuna 3 — Paznesnsl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITIHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) (qac)
Cemectp 3

Paznen 1. Jannsie. Hayka o naHHBIX

Tema 1.1. Data Science. Onpeaenenve, Ha3HaYCHUE,
()13 4 4
Tema 1.2. OcHoBbI 00yueHus ¢ yunteneM. OCHOBHBIE
TIOHSATHUS U ONIPEJIEIEeHUs

Pasnen 2. Bunbl kiaccupuKauy JaHHbIX
Tewma 2.1. bunapnas knaccudukanus 4 4
Tema 2.2. Pemaroniue 1epeBbsi U CIy4allHbIN JieC

Pasnen 3. O0yuenue 6e3 yuuress. OCHOBHbBIC TTOHATHS
Y OTIpeNieIeHNS 4 4
Tema 3.1. MeTpuku KauecTBa KilacTepu3aluu

Tema 3.2. Buszyanuzanys MHOTOMEPHBIX JaHHBIX

Paznen 4. [lonmwxkenne pazmMepHOCTH
Tema 3.1. AnropuT™mbl 0TOOpa NPU3HAKOB 5

Tewma 3.2. Knactepuzanus 7

Tema 4.3. Mepapxudeckre METOABI KJIACTEPHU3AIIUN

Hroro B cemectpe: 17 19
Htoro 17 0 0 0 19

IIpakTrueckass IOATOTOBKA  3aKJIIOYAETCAs B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarlolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢ Oyayulei
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIA.




Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Tabmuna 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep pazaena

Hazsanwne u COACPpKAaHUE PA3aCJIOB U TEM JICKIMOHHBIX 3aHATHI

1

Tema 1.1. Data Science. Onpenenenue, HazHaueHue. CyTh U
LIeJIM HAYKH O aHHBIX. Mojenu

Tema 1.2. OcHoBbI 00yueHus ¢ yuurenaeM. OCHOBHBIE ITOHATHS U
onpenenenus. Kiaccudukanus u perpeccusi. MeTpuku KadecTBa
MOJIeNIeH: cpeIHeKBaJpaTHIecKas OounmoOKa, abCOII0THAS OMINOKa,
KO3 QHULIMEHT neTepMUHAu. Brruncienne BecoB MOICIH.
MeTo/1bl BEIYMCIIEHUS! BECOB MOJICIICH.

Tewma 2.1. bunapnas kinaccudukanus. 3agada OMHaApHOMN
Kiaccuukanuu. JInnelHplii KiaccupuKaTop, MaTeMaTudeckas
Mojienb. Omubka OuHapHOU Kinaccuukanuu. Jloructuaeckuii
perpeccop,

Tema 2.2. Pemaromue aepeBbs (AepeBbs MPUHATHS PELICHUN) U
METO/1 CITy4aiiHOro Jieca. [ myOnHa pemraroniero aepena,
oOyueHne pemraromniero aepesa. Kpurepuit tHPOpMaTHBHOCTH.
Meton crydaifHOTO Jieca, yCpeIHEHHBIN pe3ybTarT,

Tema 3.1. MeTpuku kauecTBa kjactepuzauuu. Jomns
MPABUJIbHBIX OTBETOB, MaTPHUIlA OLIUOOK, TOUHOCTD
KJaccudukaropa u noiHora, F-mepa.

Tema 3.2. Buzyanuzaiusi MHOTOMEPHBIX JaHHBIX, HA3HAUYCHHE,
peanusanus. [InockocTHas Bu3yanusanus.

Tema 4.1. Anroput™bl 0TO0pa mpu3HaAKoOB. MeTobl
o0epThIBaHus, PUIBTPOB, BIOXKEHU. [IpoeKius MpU3HAKOB.
Meton SNE.

Tema 4.2. Knactepuzanuus: 3a1a4a, alnropuTMsl, dTamnsl. Mepsl
paccTosHUN MeXay 00beKTaMH KilacTepu3anuu. Meron
onmxaiimux coceneit. Meron k cpennux. IIpoctpancTBenHas
KJIaCTepU3alIUsL.

Tema 4.3. Uepapxudeckue METOAbI KIIACTEPU3ALIHH.
ArnomepatuBHas nuepapxuueckas KiiacTepusaliusl.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMbl MpakTUYECKUX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B Ta0IHI1IE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne | Temsbl npakTHYECKHUX
n/n 3aHATHN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAaKTUYECKOH |pa3jierna
3aHATUN (gac) IIOATOTOBKH, |AUCIUI
(gac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJ0EMKOCTh

U3 Hux No
No TpymoeMKOCTh, | MPAaKTUUECKOM | pa3jena
HaunmenoBanwue 1abopatopHbIX paboT pyA - | 1P pasit
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero | ‘ |

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BBITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunel camocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
8 8
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 6 6
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3)
KonTponbubie paboTsl 3a04HNKOB (KP3)
IToaroroBka kK MpoOMEXyTOUHOU 5 5
atrectauuu (ITA)
Bcero: 19 19

5. Tlepeuenb yueOHO-METOIUUECKOTO 0OECTICUCHHS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOANYECKNE MaTepHasbl ISl CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/IaHUHI
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IpUBeieH B Tabule 8.
Tabnuua 8— [lepeyeHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso
IK3EMIUIIPOB
Uﬁﬂiﬂ;/ec bubnuorpaduueckas ccpuika i 612SPH3$6K€
AIIEKTPOHHBIX
IK3EMIUISIPOB)
https://e.Janbook.com/ Boponuna B.B. Teopus u npakrtuka
book/165053 MAaIIMHHOTO 00yuyeHus: YueGHoe



https://e.lanbook.com/

nocobue. — YIbsITHOBCKUH
rOCYIapCTBEHHbBIA TEXHUYECKUN
yauBepcutet, 2017. — 290 c.

http://iitp.ru/upload/
publications/6256/
vyuginl.pdf

Brrorun B.B. MartemaTtudeckue
OCHOBBI MAIIIMHHOT'O 00YYEHUS U
MPOTHO3UPOBaHUs. MOCKBa,
u3garenscteo MITHMO, 2018. 384 c.

https://urss.ru/cgi-
bin/db.pl?lang=Rué&blang=
ru&page=Book&id=278981

®max I[1. MammaHOe 00yuenue. Hayka
Y UCKYCCTBO MTOCTPOEHUS aJITOPUTMOB,
KOTOpBIE U3BJICKAIOT 3HAHUS U3
nannbix. [IMK Ilpecc, 2015. 402 c.

MepxkoB A. b. Pacnio3naBanue
o0pa3oB. [locTpoenue u oOyueHue
BEpOATHOCTHBIX Mozeneit. 2014. 238 c.

https://github.com/kafpm/
statmethods/blob/master/
Books/%D0%9A%D0%BE %
D1%8D%D0%BB%D1%8C%
D0%BE%20%D0%9B.%D0%9F.
%2C%20%D0%A0%D0%B8 %
D1%87%D0%B0%D1%80%D1%
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%B A %D0%B8%
D0%BD %20%D0%90.%20%D0%90.
-%D0%9F%D0%BE%D1%81%D1%
82%D1%80%D0%BE%D0%BS5 %D0%
BD%D0%B8%D0%B5%20%D1%
81%D0%B8%D1%81%D1%82%
D0%BS5%D0%BC%20%D0%BC %
D0%B0%D1%88%1D0%B8%D0%BD %
D0%BD%D0%BE%D0%B3%D0%
BE%20%D0%BE%D0%B1%D1%
83%D1%87%D0%B5%D0%BD %
D0%B8%D1%8F%20%D0%BD %
D0%B0%20%D1%8F%D0%B7%
D1%8B%D0%BA%D0%B5%20
Python-%D0%98%D0%B7%D0%
B4%D0%B0%D1%82%D0%BS5 %
D0%BB%D1%8C%D1%81%D1%
82%D0%B2%D0%BE%20_%D0%94
9%0D0%9C%D0%9 A %20%D0%9IF %
D1%80%D0%B5%D1%81%D1%
81_%20(2016).pdf)

Koanbo JLIL., Puuapt B. Iloctpoenne
CUCTEM MAaIIUHHOTO 00Yy4YeHHUsI Ha
s3bike Python. 2016. 302 ¢



http://iitp.ru/upload/
https://urss.ru/cgi-bin/db.pl?lang=Ru&blang
https://urss.ru/cgi-bin/db.pl?lang=Ru&blang
https://github.com/kafpm/

https://www.elibrary.ru/
item.asp?1d=47402017

MamuHHOe 00y4eHne Ha OCHOBE
3aJ1a4 MaTeMaTH4YECKOI0
nporpammupoBanus / I1. @.
Yepnasun, /l. H. I'aiinanos, B. H.
[Tankpamenko [u ap.]. — Mockaa :
denepanbHOE rOCyJ1apCTBEHHOE
YHUTApHOE IIPEIpUsATHE
"AKaJIeMUYECKUI HAy4YHO-
M3J1aTENIbCKUM, TPOU3BOJCTBEHHO-
noJurpagpuuecKuii u
KHUTOPaCIPOCTPAHUTEIBCKUM LIEHTP
"Hayxka", 2021. 128 c.

https://www.elibrary.ru/
item.asp?1d=47701186

MarmmaHoe oOydeHue u 0oJbIne
nannsie / I1. A. benoycos, O. B.
Mapyxuna, A. O. CKOMOpOx0B [1
ap.]. — CII6: I'VAIIL 2021. — 119 c.

https://e.lanbook.com/book/231677

JImmanosckas, O. B. OcHOBEI
MaIIMHHOTO 00Y4YeHHS: yueOHOe
nocobue / O. B. JIumanosckas, T. U.
AndepreBa. Mockpa: ®JIMHTA,
2022. 88 c.

7. IlepedeHb 37E€KTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLlMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»

Hepequb SJICKTPOHHBIX

00pa3zoBaTeNbHBIX pecypcoB MH(pOPMaIMOHHO-

TGHGKOMMYHHK&HHOHHOPJI CEeTn «I/IHTepHeT», H€06XOI[I/IMBIX JJIA  OCBOCHUSA JOUCIHMIIINHBI

npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb OSJIEKTPOHHBIX O0pPa30BATENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL anpec

HanmenoBanue

https://evogeek.ru/articles/279661/

Pecypchl o mammHHOMY 00y4eHHI0 OT A
no s

https://github.com/ChristosChristofidis/awesome- | [loTpsicatomiee riryookoe oOyueHue

deep-learning

https://sbercloud.ru/ru/warp/blog/machine-

learning-about

MarmmHHOe 00y4eHHUe: MPOCTO O CIOKHOM

https://itchef.ru/articles/433860/

39 pecypcoB 110 MAIIMHHOMY OO YYEHHIO

http://www.machinelearning.ru/

NudopManinoHHO-aHATUTUYECKHI pecype

10 MAIIMHHOMY O0y4Y€HUIO

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. [lepeuenp mporpaMMHOro OOECIEUYEHHsI, HCHOIb3YEeMOro MpPHU OCYILECTBICHUHU
00pa30BaTENLHOTrO Mpolecca M0 AUCLUIIUHE.



https://www.elibrary.ru/
https://www.elibrary.ru/
https://github.com/ChristosChristofidis/awesome-deep-learning
https://github.com/ChristosChristofidis/awesome-deep-learning

[lepedeHp UCTIONB3yEeMOT0 IPOTpaMMHOT0 obecrieueHus npeacTasieH B Tadbauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecIieueHUs

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUIIIHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMAMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXxHUYECKast 6a3a
CoctaB  MaTepUAIILHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO IMpoliecca 10 AUCIUILIMHE, IpeAcTaBiIeH B Tabnuuel?2.

Tabmuna 12 — CocTaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynsTrMeauiiHas JIEKUUOHHAS ay IUTOPHUS 32-04

10. OueHouHble cpecTBa JUIsl IPOBEJACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTeCcTaluu
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallnu Hepequb OILICHOYHLIX CPCACTB

3auer Crncox BOIpoOCOB;
TecTsl.

10.2. B kauecTBe KpHUTEPHUEB OLEHKH YpPOBHSI CHOPMHUPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-6anmnpHass  mKana — MOJYJIbHO-pEHTHMHIOBOM  CHUCTeMbl ~ YHMBEpPCHTETa,  IpaBMIIa
WCIIOJIB30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuTbHAas MIKaIa PaKTep boprp HH

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIBLHO U TPAMOTHO €0 U3J1araer;

— OMUpAsCh HA 3HAHUS OCHOBHOH W JOMOJHHUTENBHOHN JUTEpaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUIECKOM
JeSITeIbHOCTBIO HAIIPABJICHUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIEIMAIM3UPOBAHHBIX MTOHSITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-OayutbHAd LKA

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000OIIEHUS;

— BJIAJICET CHCTEMOMH CIeMaTN3UPOBAHHBIX TOHSTHH.

«YJIOBJICTBOPUTEIILHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE [TOJIOKEHMS;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 0000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELIMATN3UPOBAHHBIX OHITHH.

HCYOOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOWJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIpU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH;

— HCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IMPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MIOJI0KEHUS,

— He QOpPMYJIUPYET BHIBOAOB U 000OLICHUI.

10.3. TunoBbie KOHTPOJIBHBIC 3a/IaHKSI WJIM UHBIE MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadymie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon
Ne i/t [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa HHKATOPA
Y4eOHbIM NJIaHOM HE NPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrabieHs! B Tabnuie 16.
Tabmuia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
15911 [Tepeuens BompocoB (3amayu) uist 3adeta / nudd. 3auera HanIfI?aHTopa
1 | Yro Takoe Data Science? I1K-1.3.1
2 | Yro siBIsieTCSt OCHOBHOM 1IENTBI0 HAYKH O JAHHBIX, I1IK-1.3.1
3 | 3auem nyxkHa Data Science? I1K-2.3.1
4 | IlakeTHBIN TPaAMEHTHBIH CITyCK I1K-1.3.1
5 | CraxocTHuecKnii IpaJueHTHBIN CITYCK I1K-1.3.1
6 | OtnoxxeHHast BLIOOpKa I1K-1.3.1
7 | Kpocc-Banmnanusi I1K-1.3.1
8 | Perynspuzanus I1K-1.3.1
9 | B yem cmbICI ITporiecca peryasipu3anyu? I1K-2.3.1
10 | IlpuBenute u nosicaute hopmyny L1-perynspuzatopa I1K-2.3.1
11 | [IpuBeaute u noscuute popmyny L2-perynspusaropa I1K-2.3.1
12 | bunapnas knaccuduxanus. 3agaun BK
13 | JIuneitnblil knaccudukarop. Onuimre Ha3HAYCHUE U UCIOIb3YEMYIO I1K-2.3.1
CTaHJIaPTHYIO (QYHKIIHIO
14 | Jloructuueckas perpeccust




15 | YUTo oreHuBaeT JOTUCTUYECKHI perpeccop? I1K-2.3.1

16 | MeTrpuku KayecTBa Ki1acCU(UKAIIH I1K-2.3.1

17 | Yto paccuuThIBaeTCS IpH 00y4YEHUU MOJCITN? I1K-2.3.1

18 | B uem cMbich ko3 duimenTa gerepMuHanun? I1K-2.3.1

19 | Kak BpIUMCISAIOTCS N3MEHEHMs BECOB Ha UTepalusX rpaauentHoro cinycka? | I11K-2.3.1

20 | Yro siBiIsieTcs yCJIOBUEM OCTAHOBKM pacyeTa IPpU rpaIuEHTHOM CITyCKe? I1K-2.3.1

21 | Kak cuuraercs ommOKa Ha KaXJI0H UTepaIllUi TTAKETHOTO IPATUECHTHOTO IK-2.3.1
crycka?

22 | CKOJIBKO 0OBEKTOB U3 BRIOOPKH UCIIOJIB3YETCS B METOJIe cToXacThuueckoro | IIK-2.3.1
IpaJUeHTHOro crycka?

23 | 1o xkaKoMy NPUHIHUITY 00BEIUHSIIOTCS 0OBEKTHI BRIOOPKU I1K-2.3.1
B KJIaCTEpHhI?

24 | Jlnd 4ero Hy>KHa BU3yajau3alus JaHHbIX? I1K-1.3.1

[lepeyenp TeM Uii KypcOBOTO IPOCKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
npejcTaBiIeHbl B Tabmuie 17.
Tabmuua 17 — IlepeueHn TeM 7151 KypcOBOTO MPOSKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mm .
KypCcOBO# pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITOTHEHUS

VYueOHBIM IIJIAHOM HeE MIPEAYCMOTPCHO

Bompocsl 111 mpoBezneHHMsT TPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
MpeICTaBJICHBI B TaOymIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BONPOCOB JJIs TECTOB

Ne . Kon
[IpumepHbIii IepedeHb BOIPOCOB JUIsl TECTOB
/o WHIUKAaTOpa
1 | Uem 3aHMMaeTcs HayKa O JaHHbBIX ? [1K-1.3.1
2 | Yo sBAseTCSI OCHOBHOM 1IEJIBIO HAYKU O JaHHBIX ? I1K-1.3.1
3 | OcoOeHHOCTh MAKETHOT'O I'PAJAMEHTHOTO CITyCKa I1K-1.3.1
4 | CTaxOCTHYECKHI IPaJUEHTHBIN CITYCK I1K-1.3.1
5 | OtnoxxeHnHasi BLIOOpKa I1K-1.3.1
6 | Uto noJiexuT Kpocce-Baauaannu? [1K-1.3.1
7 | Jns xakux nenei Ucnonb3yercs peryispusanus? I1K-1.3.1
8 | B uem cmblica npouecca peryaspusanuu? [1K-2.3.1
9 | IlpaBuibHO Ju 3anucaHa ¢opmyna L1-perynspusaropa I1K-2.3.1
10 | Haiigute ommOky B popmyne L2-perynspuzatopa [1K-2.3.1
11 | Kakue U3 nepeyncieHHbIX 33a4 OTHOCATCS K OnHapHoM kinaccudukanuu? | 11K-2.3.1
12 | Kakue U3 nepeyrcieHHbIX 331a4 OTHOCATCS K JInHeHol knaccudukanun? | 11K-2.3.1
13 | [lepeuncnure Ha3HaYEHHUE U UCHOJIL3YEMYIO CTAaHAPTHYIO (QYHKIHIO [1K-2.3.1
14 | Yro oueHMBaET JIOTUCTUYECKUI perpeccop? [1K-2.3.1
15 | YkaxuTe METpuKH KayecTBa KiaccuuKaiu [1K-2.3.1
16 | YTo paccunThIBaeTCs MpH 00YUYEHUH MOJIEIN? I1K-2.3.1
17 | B uem cmbica koadunrenTta gerepMuHanuu? I1K-2.3.1
18 | Kak BBIUMCIISIOTCS U3BMEHEHHS BECOB Ha UTepanusXx rpagueHtoro cnycka? | [1K-2.3.1
19 | Yro sBisieTcs yCJIOBUEM OCTAHOBKHM PAacyeTa IIPHU IPaIMEHTHOM CITyCKe? [1K-2.3.1
20 | Kak cunraetcs ommOKa Ha UTEpalUsIX MAKETHOTO IPAJUCHTHOTO CIycKa? 11K-2.3.1
21 | YkaxuTe KOJIMYECTBO OOBEKTOB U3 BHIOOPKH B METO/IE CTOXACTUYECKOTO K-2.3.1
IpaJeHTHOro cycka?
22 | Ilo kakoMy MPUHIMITY OOBEAUHSAIOTCS 00BEKTHI BEIOOPKU [K-2.3.1
B KJIACTEPHI?




\ 23 \ YKaKuTe 11eJb BU3YaIU3alMK JaHHBIX? \ ITK-1.3.1

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycMoTpeno

10.4. MeTonuueckue  MaTepuaibl,  ONPEACTAIONME  MPOUEAYpbl  OICHUBAHUS
WHIWKATOPOB, XapaKTEPU3YIONIUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJIEPKATCA B
JOKAJIbHBIX HOpMAaTuBHBIX akTax [YAIL, pernameHTHpYIOIIUX MOPSIOK U HPOLEIypPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTAIIMH O0YJArOIIHXCs
'VAIL

11. Meroaudeckue yka3aHus I 00y4JaroNIuXCs 0 OCBOCHHIO JTUACITATITHHBI

11.1. Meronnyeckue yKazaHUs Jii OOYYAIOMIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
Mmarepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPONMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuu B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALKIO TIO TeME, 2 B OCBOCHHH
(GyHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHMIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ NpoOJeMbl, AAeT LENbHOE NPEJCTABICHUE O IUCIUIUIMHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JAUCLHUILIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHON TEME;

— TOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIlne Trofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIH U
NIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JlekuMOHHBI ~MaTepHag MOJKET CONPOBOXKIATHCS JAEMOHCTpalMed ClIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK MO JUCIUIUINHE.

CrpyKTypa npeiocTaBieHus JeKIIHOHHOT0 MaTepuaa:

11.2. Meronnyeckue yka3aHHs A7 00y4aromuXcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboTHI



B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YJAIONIUIICS BBIMOIHACT PaboOTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE ITpEINoJaBaTelisi, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHSL.

Jlns oOyuaromuxcsi 1o 3a049HOM (hopme OOydeHHs, caMOCTOSITeTIbHAs padoTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBINONHEHHS CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3aIlMU NPUOOPETaEMBIX 3HAHUH, 0OECIIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
npoecCHOHATBHOTO YPOBHSL.

MeTtoauyeckMMH ~ MaTepUallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJaIOIIUX CSISIBISIOTCA:

—  y4eOHO-METOINYECKUN MaTepHal 1o IUCIHUILINHE;

— METOJIMYECKHE YKa3aHHUS 110 BBHIIOIHEHHIO KOHTPOJBHBIX PaboT (s 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.3. Meronuveckue YyKa3aHus I OOYYAIONIMXCS [0 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCTIEBaeMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMaTPUBAaET KOHTPOJb KavyecTBa 3HAHUIA
00yJaroIUXCsl, OCYIIECTBIIIEMOTO B TCUCHUE CEMECTpa C IICNIbI0 OICHUBAHMS XO0Jia OCBOCHUS
JUACITUIIIHHEI.

Obs3amenvho 0151 3aN0IHEHUs] NPpenodasamesnem. YKazvl8aomcs mpebosanus u Memoobl
npoGedeHust meKyujeeo KOHMPOJisL YCNeGaeMoCmu, a MaKice KAK pe3Vibmamvl MeKyue2o
KOHMpON — ycnegaemMocmu — 0yOym — yuumul8amvCsi NpU  NPOBEOCHUU  NPOMEIICYMOUHOU
ammecmayuu.

11.4. Metonuueckue ykazaHHsl JJs1 0O0OYYaIONIMXCS 110 MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCcTalnuu.

[IpomexxyTounass  arrecranuss  OOydyarOIIMXCs ~ MpPEAyCMAaTpUBACT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4eHMs MO JucHuIuiiHe. OHa BKIIIOYAeT B
ceOs:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaloIIUMCS B XO/€ U3yUCHUS
y4eOHOM TUCHUIUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (M0 OKOHYAaHUU CEMEeCTpa) OIlCHKa 3HAHUN
00yJaroImuMCsl TI0 OT/ICIBHBIM pa3jieliaM JUCIUIUINHBI ¢ aTTECTAI[HOHHON OIEHKOW «3aYTCHO)
NN «HEC 3a4TCHO».



Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




