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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 3 cemectp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 18 18 4acoB
CamocrositenpHas padbora 54 54 4acoB
OO011as Tpy0€MKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 3

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHUE Y CTYACHTOB MPO(eCcCHOHATBHBIX 3HAHUN U IPAKTUYECKIX HABBHIKOB B 00JIaCTH

OOJIBLINX TaHHBIX U UCKYCCTBEHHOTO MHTEIIJICKTA.
2. ®opmMupoBaHHUE y CTyACHTOB TEOPETUYECKUX 3HAHUN M MIPAKTUYECKUX HaBBIKOB 110 BONPOCaM

aHalW3a JAaHHBIX, MOUCKA YNPABJICHYECKUX pEIICHHH; OCBOCHUE CTYyJICHTAMH COBPEMEHHBIX
MaTEeMaTHYEeCKHX METOJ0B MAIIMHHOTO OOyYeHHSI.
1.2. 3agauy AUCHUILIUHBI

1. W3ydyeHne OCHOBHBIX MOHSTHI, MPOIECCA U TEXHOIOTHH «OONBIINX JaHHBIX).

2. N3ydeHune MeTOJ0B CTATUCTUYECKOTO aHAIU3a TaHHBIX.
3. V3y4eHue NpUHIMIIOB H METOI0OB MAITMHHOTO OOyYCHHS.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok gucuumna: @T/l. dakynpTaTUBHBIE JUCUUILIMHBL.

Hnnexc quciurmmasl: OT/JI.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Ipouecc n3yueHus AMCIUIUIMHBI HAMPaBJICH Ha (OPMUPOBAHUE CICAYIOMIMX KOMIETEHIUN B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):

Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110

Komnerenius
KOMIIETEHIIUU MUACLUILIINHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cnocob6en
npuoOperars,
0o0pabaThIBaTh U
HCTIOJIb30BaTh HOBYIO
UH(POPMALIMIO B CBOECH
IIpeIMETHOM 00J1aCcTH,
npeiarath HOBbIC UIEH
U MTOJIXOJIbI K PEIICHHIO
3a/1a4 CBOEH
pohecCHOHATLHOM
JeSITeTbHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MOCTPOCHHS JOKAJIBHBIX U
r7100aTbHBIX KOMITBIOTEPHBIX
cerel, OCHOBBI MIHTEepHEeT-
TEXHOJIOT U, THIIOBBIC
IpOIIeTypbl IPUMEHEHHUS
po0OJIeMHO-
OpPUEHTHUPOBAHHBIX
NPUKITAHBIX POrPAMMHBIX
CPE/CTB B AMCUUIUINHAX
po(heCcCHOHAILHOTO IUKJIA U
npodeccruoHanbHOH chepe
JeSITeTbHOCTH

3HaeT MaTeMaTHuYecKre 0COOCHHOCTH
OCHOBHBIX METOJIOB U aJITOPUTMOB aHAJINU3a
JTAaHHBIX.

3HaeT MeTo/1bl 00paOdOTKU JaHHBIX U UX
BU3YaJbHOI'O aHAJIM3a JUIS TOCIIELYIOIIETo
MaIIMHHOTO 00yYEeHUSI.

OIIK-3.2. Ymeer
UCTIOJIB30BaTh COBPEMEHHBIC
nH(OpMaITMOHHBIC U
KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeICTBa KOMMYHUKAIUH JUIsT
3¢ PEeKTUBHOTO MONCKA
nH(popMaIuu U3 cBoeu
MpeAMETHOM 00J1acTH

YmMmeer co3naBath PyHKITUH 115
MOCIIEAYIONIEro MallIMHHOTO O0yYeHusl.
YMeeT npuMeHUTh OMOIMOTEKH MAIIIMHHOTO
00yueHusI.

YMeeT OleHUTh NMOTy4YeHHbIE Pe3yIbTaThl U
nepepadoTaTh aNropuTMbl 00paOOTKH
JTAHHBIX.

Nwmeet HaBbIKM 0OpaOOTKH M HHTEPIIPETAIIAN
PE3yJIbTaTOB aHAIU3a JAHHBIX C TOMOIIBIO
CHEUAIN3UPOBAHHOTO TPOTrPAMMHOT0
obecrieyeHus.

OIIK-3.3. Bimageer MmeTogamu
Hay4YHO-TEXHUYECKOTO
TBOPUYECTBA, CIIOCOOAMU
reHepaluu HOBBIX UIEH 1
MOAXOA0B JIJISl PEILICHUS
npodeccuoHaNbHBIX 3a7a4

Bnaneer Mmetonamu pa3paboTKu
OPUTHHAIBHBIX MPOTPAMMHBIX CPEIICTB TSI
00paboTKU JaHHBIX.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB |3 cemecTp
KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 54 54
BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBaresieM, BCero
Iloaroroska K 3a4eTy 14 14
[ToaroroBka K TECTHPOBAHUIO 16 16
3
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Harnucanue oTyera nmo mpakTU4eCKOMY 3aHATHIO (CEMUHApY) 4 4

[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 8 8

Hanucanue otdera no naboparopHoii padbote 4 4

BrinonHeHNe NpakTUYEeCKOro 3a/1aHus 8 8
O0mast Tpy10eMKOCTH (B Yacax) 108 108

OO0mas TpynoemMKkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH NMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Bcero yacos

HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cawm. (6e3 dopmupyemble
JMCIIUIUIMHEI 3aH., 9| 3aH., 4 | pab. |pal.,u KOMIIETEHIIUH
9K3aMEHa)
3 cemecTp
1 Benenue 2 4 - 10 16 OIIK-3
2 MHoromepHas CTaTUCTHKA U €€ |3 2 - 6 11 OIIK-3
AJIEMEHTHI
3 MeToapl CTaTHCTHICCKOTO 7 10 2 14 33 OIIK-3
aHaJn3a JaHHBIX
4 OCHOBBI HEHPOHHBIX CETEH 3 2 - 10 15 OIIK-3
5 MeTosl MalTMHHOTO 00y4YeHus |3 - 16 14 33 OIIK-3
Hroro 3a cemectp |18 18 18 54 108
Hroro |18 18 18 54 108

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHGI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKocTb
Haspanus paznenoB | Copep:kaHue pa3ienioB (TeM) AUCHUTIIMHBI dopmupyembie
(TeM) TUCIUTLTAHBI (B T.4. TIO JICKIIHSIM) (nexImOHHbIE KOMITETCHITIH
3aHATHSA), 4
3 cemecTp
1 Benenue BBenenne B aHam3 JaHHBIX: TOHSITHE 2 OIIK-3
JAHHBIX, THUITBI ITKAJT H3MEPEHUH,
JKA3HECHHBIN
LUK JAHHBIX, STAIlbl pEHICHUs 3a/1a4n
aHaJIM3a
JIAHHBIX U UX B3aHMOCBSI3H.
Hroro 2
2 MHoromepHas MHOroMepHble HOpMabHbIE MACCUBBI 3 OIIK-3
CTaTUCTUKA U €€ JAHHBIX, YCIIOBHBIE HOPMAaJIbHBIC
3JIEMEHTHI pacrpezelenus, pacrpeaeiieHus Y uiapTa;
T2-tect Xorennunra; Koppekuus
MHOXECTBEHHOI'O TECTUPOBAHUS;
I'uctorpammel; OnieHKa MIOTHOCTH fAJIpa.
Htoro 3
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3 Metonasl
CTAaTUCTUYECKOTO
AHAIN3A JAHHBIX

OcCHOBHBIE 33]1a4U U METO]IbI
CTaTUCTUYECKOT0 aHaIn3a,
KOPPEJSLIMOHHBII

aHau3, TUCIIEPCUOHHBIN aHAJIN3,
PEeTrpeCcCHOHHBIN aHAN3, (PaKTOPHBIHA
aHaIu3, KJIACTEPHBINA aHAIN3,
JVCKPUMUHAHTHBIA aHAJIN3, MHOTOMEPHOE
HIKaJIUPOBAHUE.

OIIK-3

Perpeccusi, nepekpectHas mpoBepKa.
Knaccudukanus, nokazarenu kauecTna.
HepeBbs pemenuii. O0bennHeHNe HA0OPOB
JaHHBIX B aHcaMOuib. [IpoekTupoBanue u
BBIOOp (YHKIIMIA. Y MEHBIIICHHE
Pasmepnoctu. Knacrepuzanus 1aHHBIX.

OIIK-3

Hroro

4 OcHOBBI
HEHPOHHBIX CETEN

CroxacTuueckuil rpalu€HTHBIN CIYCK,
MHOTOCIOIHBIH epcenTpoH, GyHKIUN
axtuBanuu (ReLU, tanh), OtceB, oOydcHme
U Banujanus. PanHsst ocTaHOBKa,
Cseprounsle cetu; bubnuorexa Keras.
[IpakTrueckue npumepsl

OIIK-3

Htoro

5 Metonbl
MAaIIIUHHOT'O
o0y4eHus

Krnaccudukanys MeTo10B MaIIiHHOTO
oOydeHus. Perenue 3aga4 MaltmHHOTO
oOydenus Ha Python. Metoapl MammmHHOTO
o0OydeHus 6e3

YUMTENS: KlacTepu3alus, CETeBO aHaIn3.
MeTo1bI MaTUHHOTO 00Y4YEHUs C
y4yuTeneM: HauBHbIA baliecoBCkHit
KIaccu(UKaToOp, KOMIUIEKCHBIE MOJIEIH,
JEPEeBbsI pEIICHU, OYCTUHT U OSTTHHT.

OIIK-3

Hroro

Hroro 3a cemectp

18

Hroro

18

HanmeHoBaHMe NpakTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmume 5.3.

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos
(TeM) TUCIIUTIITUHBI

HanMenoBaHue nMpakTUYECKUX 3aHATUN
(cemHrHapoB)

TpynoemMKoCTb,
q

dopMupyemebie
KOMIIETEHILIUH

3 cemecTp

1 Beenenue

[IIxanbr u3mMepeHuit

OIIK-3

AHau3 rIaBHBIX KOMIIOHEHT, 0030p
HennHeWHbIX MeTo10B (Isomap, LTSA,
tSNE). IIpaktuueckue npumepsl: DR s
a’poIMHAMUYECKHX Npoduieil u cozgaHue
HOBBIX a3pOJIMHAMUYECKHX Mpoduiei,
TE€HETUYECKasl OANUCH HEM3BECTHOTO
IIPOUCXOXKICHHUS

OIIK-3

Hroro
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2 MHoromepHas [IpuMeHeHne pa3HbIX TUIIOB PACIIPEACICHUI 2 OIIK-3
CTaTUCTUKA U €€ JUTSL TIpEJICKa3aHust COOBITUIMA
AJIEMEHTHI WUtoro 2
3 Metoapl [IpakTuyeckuii mpumMep: HaAOOP JaHHBIX O 4 OIIK-3
CTaTUCTUYECKOTO CIIPOCE Ha COBMECTHOE UCIOJIb30BAHUE
aHaIM3a TaHHBIX BesocunienioB. Kontponupyemoe o0yuenue, k
OnKalIuX cocefei ¢ MOMOIIBIO JIMHEHHOM
perpeccuu, KOHIENINH epeo0ydeHus u
He000y4eHUs (KOMIPOMHUCC MEXKIY
CMELIEHUEM U JUCTIEPCUEHT).
3anmaun Kiaccu(UKaIH, JJOTHCTHISCKAS 2 OIIK-3
perpeccusi, SVM, QpyHKIIUH TOTEPH, TOYHOCTH
u 0T36IB, KpuBasi ROC, O630p, 06paboTka
MPOMYIIEHHBIX 3HAYCHUI, BEIYUCIICHHE
BaXXKHOCTH 00OBEKTOB, CII0KHOCTh
AJITOPUTMOB, BU3YyaTH3aLIUs.
[TaketupoBanue, bycrtunr, CiyuaiiHbli Jiec, 2 OIIK-3
['pamuenTtHbIil BycTuHT, 6MOIMOTEKA
XGBoost. [Tpaktrnueckuii npumep:
[Tporuno3upoBaHue TUIA JIECHOTO TOKPOBA
K-cpennue, Monens ['ayccoBoii cmecu, 2 OIIK-3
Hepapxudeckast kiactepusars,
CriekTpanbHasi KI1acTepu3aiusi.
[IpakTudeckuii mpumep: KiacTepu3aius
TEKCTOBBIX JJOKYMEHTOB
Uroro 10
4 OCHOBEI PacnosnaBaHye KIIOYEBBIX TOUYEK JIUIIA 2 OIIK-3
HEUPOHHBIX CeTen Htoro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus pasznenos dopmupyemble
HaumenoBanue maboparopusix padot | TpyaoeMkocTs, 4
(TeM) TUCIUTIITUHBI KOMIIETEHIINU
3 cemecTp
3 Metoasl Moaenu MaTteMaTU4eCKOM CTaTUCTHKH OIIK-3
CTaTUCTUYECKOTO JUTSL TIPEJICKa3aHus MOBEICHUS

aHaJIn3a JaHHBbIX

nokymnarenei. Ux ornuuus.

Hroro
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5 Meroas!l mammHHOrO | KitactepHbiil aHanus aiis 4 OIIK-3
0o0yueHus CEerMEHTHPOBAHUS KIMEHTCKON 0a3bl
HausHblil OaliecoBckuit 4 OIIK-3
KiaccuukraTop s KiaccuGuKaum
TBUTOB
Kiactepusanust Ha OCHOBE CETEBBIX 4 OIIK-3
rpa¢os
AHcamM0ii1 Mozieneit (03rruHr U 4 OIIK-3
OyCTHUHT)
Hroro 16
Hroro 3a cemectp 18
Hroro 18

5.5. KypcoBoii npoekT / kypcoBasi padora

He npegycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

tabiuue 5.6.

Tabauia 5.6 — Buabsl caMocTOsITeNsHOM paboOThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH

Haspanus paznenoB| Bunbl camocrosarenbHoil | TpymoeMkocTs, | Dopmupyemblie
(TeM) TUCIUIUTAHBI paboThI q KOMIIETEHIINHT PopMbI KOHTPOILA
3 cemecTp
1 BBenenue [ToaroroBka k 3a4eTy 2 OIIK-3 3auér
IToaroroBka k 4 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera mo 4 OIIK-3 Otuer 1o
MPAKTHYECKOMY 3aHITHIO MIPAKTUIECKOMY
(cemunapy) 3aHATHIO
(cemuHapy)
Hroro 10
2 MHoromepHas [ToaroroBka K 3auery 2 OIIK-3 3auét
CTaTUCTUKA M €€ [ToaroToBKa K 4 OIIK-3 TectupoBanue
SJIEMCHTBI TECTUPOBAHUIO
Hroro 6
3 Metonnl [ToaroroBka k 3auety 4 OIIK-3 3auéT
CTaTUCTUYICCKOIO  |IToaAroToBKa K 4 OIIK-3 TectupoBanue
aHaIn3a JaHHBIX TECTUPOBAHUIO
[ToaroroBka K 4 OIIK-3 JlaGopaTopHas
nabopatopHOit padore, pabora
HaIFCcaHue OT4YeTa
Hanucanue otuera mmo 2 OIIK-3 OrtueT 1o
nabopaTopHoi paboTe nabopaTopHOH
pabore
Hroro 14
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4 OCHOBBI [ToaroroBka k 3aueTy 4 OIIK-3 3auéT
HCUPOHHBIX CCTeH | BpimonHeHue 4 OIIK-3 I[TpakTHyeckoe
MPAKTUYECKOT0 3aJaHuUs 3aJlaHue
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro 10
5 MeTtonagnl [ToaroroBka k 3auery 2 OIIK-3 3auéT
MaIlIMHHOTO Beinonuenue 4 OIIK-3 IIpakTueckoe
00y4eHus NPAKTUYECKOTO 3aJaHUA 3aJlaHHC
IToaroroBka k 2 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HalMcaHue OTYeTa
Hanucanue oruera o 2 OIIK-3 Otuer no
nabopaTopHoii pabote nabopaTopHOI
pabote
Uroro 14
Uroro 3a cemectp 54
Hroro 54

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
o Bunet yueOHOIM nesTeNbHOCTH
OpMHUpPYEMEbIE
PPy Jlex. | Ilpak. | Jla6. | Cawm. @DopMbI KOHTPOJIS
KOMIIETCHIINH
3aH. 3aH. pao. pao.
OIIK-3 + + + + 3auér, JlabopaTopHas pabora,

[IpakTnueckoe 3aganue, TecTupoBaHue,
Ortuet no nabopaTopHoit padote, OTUeT MO
MIPaAKTUYECKOMY 3aHSITHIO (CEMUHAPY)

6. PeiiTuHroBasi cucreMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH
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N . MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
Oas 3a mepuon Bcero 3a
DopMBbI KOHTPOJISI 6am Ha 1-y1o KT ¢ | 6amn 3a mepuon
Mexay 2KT u Ha CEeMECTp
Hauana cemectpa | Mexay KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
3auér 5 10 15 30
Jlaboparopnas pabota 0 5 15 20
[TpakTnueckoe 3agaHue 0 0 10 10
TectupoBaHnue 0 5 10 15
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Otuet no nabopaTopHOH 0 5 10 15
pabote
OTyeT no NpakTUYECKOMY 5 5 0 10
3aHATHIO (CEMUHAPY)
Hroro makcumym 3a 10 30 60 100
(58} (i}
Hapacratomum utorom 10 40 100 100
6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6aJJI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
banel Ha 1aTy TEKyIero KOHTPOJIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3.

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPECTaBIEH B TaOIHUIEe

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)

3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBopureabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JaUTEpaTypa

1. ¥Ope, JI. Ananu3 6onprx HabopoB gaHHbIX / JI. FOpe, P. Anann, 1. Y. Ixeddpu ; nepeBon ¢
anrnuiickoro A. A. Cnuakun. — Mocksa : JIMK Ilpecc, 2016. — 498 c. — ISBN 978-5-97060-190-7.
— Tekcr : anexTpoHHBIH // JlaHb : 2JIEKTPpOHHO-OMOMMOTEeYHAs cucTeMa. [DIEeKTPOHHBINA pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/93571.

2. llpuknagHast MaTeMaTHUeCKasl CTaTUCTHKA: YueOHoe nmocobue / A. A. Munens - 2019. 113 c.
[DnexTpoHHEI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/9151.

7.2. lonoJTHUTE/IbHAS JIUTEPaTypa

1. TlpuknanHas MaTeMaTH4ecKasl CTaTUCTHKA: Y4ueOHoe mocooue / A. A. Munens - 2016. 113 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6252.

2. MupkuH, b. I'. BBeaenue B ananu3 qaHHbIX : yaeOHUK U ipakTukyM / b. I'. Mupkun. — MockBa
: U3narenscTBO FOpaiit, 2022. — 174 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-9916-5009-0. —
Texkct : anextpoHHbIl // OO6pa3oBaTenpHas maaTdopma OpaiT [caiiT]. [DnexkTpoHHBINH pecypc]: —
Pexxum moctyma: https://urait.ru/bcode/469306.
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3. MakkunHu, Y. Python u ananu3 nanaubix / Y. MakkuHHHU ; IEPEBOJI C aHTIHUMCKOTO A. A.
CnunkuHa. — 2-o0e u3n., ucnp. u pon. — Mocksa : JIMK IIpecc, 2020. — 540 ¢. — ISBN
978-5-97060-590-5. — TexcT : synekTpoHHBINA // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
[DnexTponnbit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/131721.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. BeruucnurensHble MeTOABL: Y4eOHoe mocobue / A. A. Munens - 2013. 198 c. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/4863.

2. Tlpukitagaas MaTeMaTU4eckas ctaTucTuka: Jlaboparopusiii mpaktukyMm / A. A. Munens - 2019.
72 c. [OnexTponnslii pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/9152.

3. llpuknagHass MaTeMaTHYeCKasi CTATUCTHKA: MeTOOWUYeCKUe YKa3aHHWs IO BBITIOJTHCHHUIO
caMoCTOsITeTbHON paboTsl / A. A. Munens - 2016. 10 c. [DnekTpoHHBIN pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/6255.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3y4yeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT pocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnevyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U POrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOM U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yUeOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUIST TMPOBEACHHS 3aHITHH
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayJauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s IpOBEICHUS
3aHSATUNA CEMHUHAPCKOro THIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEAEHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTanuu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 47, 309 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;
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- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- Algorithm Builder;

- Google Chrome;

- Microsoft Office 2010 u Huxe;
- Microsoft Windows 8.1;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydueOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOpHUs JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro TUIA, yueOHas ayIUTOpHUs ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHue AJsl IPOBEICHUS TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Google Chrome;

- Microsoft Office 2010 u Hmxe;

- Microsoft Windows 8.1;

- Oracle VirtualBox;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Beenenue OIIK-3 3auét [Tepeuens BOIpOCOB IJ1st
3a4era
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
2 Muoromepnas cratuctuka u | OIIK-3 3auér Ilepeuenb BOITPOCOB AJIst
€€ DIIEMEHTHI 3a4era
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHUN
3 MeTtozbl CTaTUCTUYECKOTO OIIK-3 3auét ITepeuens BOIIPOCOB 1J1st
aHaJIM3a JJaHHBIX 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
Otuer no Tewmbl 1ab0opaTopHBIX PabOT
n1abopaTopHOit
pabore
4 OCHOBBI HEHPOHHBIX CETEH OIIK-3 3auér Ilepeuenb BOIIPOCOB IJ1st
3a4era
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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5 MeToabl MAILIMHHOTO OIIK-3 3auét [Tepeuens BOIIPOCOB 1Jist

00yueHus 3a4yeTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBLIX 3aJaHuN

OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore

[xana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NMIAHUPYEMBIX PE3YyJbTATOB OOyYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJTU (pparMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIIEIIHO, B LIEJIOM
(YIOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o copMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHOe, HO
MaKCHMaJTbHOM OTJICTbHBIE coJieprKaliue coJieprKaliue
CYMMBI 0a/UTOB | TPOOIeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJioB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpuBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmMyIupoBKa TPeOOBAaHUH K CTENIEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0ydaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUSI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOpaiuarbcs A1 6ojee 1eTalIbHOTO €r0 YCBOCHHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kakue Bupl IKaJl OTHOCATCS K KaUECTBEHHBIM ?

A) HaMEHOBaHUI;
b) nopsiakoBasi;

B) untepnanos;

I') oTHOMICHNI;

) pa3Hocrei;

E) aGcontoTHasi.

2. OCHOBHbIEC XapaKTEPUCTHKH OOJBIINX JaHHBIX (4V):

A) 006beM, CKOpOCTh co3/1aHus 1 00pabOTKH, pa3HOOOpa3ue HCTOUHUKOB U (POPM XpaHEHHUS,
LIEHHOCTB;
b) 06beM, ckopocTh co3aanus 1 00paboTKH, pa3sHOOOpa3ue UCTOUHUKOB U (HOPM XpaHEHUS,
CTOUMOCTb;
B) cTpyKTypupOBaHHOCTH, CKOPOCTH CO3/IaHUs U 00pPaOOTKU, 00bEM, LIEHHOCTH;
') HECTPYKTYpHUPOBAHHOCTbB, CKOPOCTh CO3JaHHS U 00pabOTKH, 00bEM, IEHHOCTh
3. K xakomy tuny undopmamnuu oTHOCATCS XML-gokyMeHTsl 1 XSD-cxeMbr?
A) CTpyKTypUpOBaHHas;
b) nonyctpykTypupoBaHHas;
B) HecTpykTypupoBaHHasi;
I') yciioBHO CTpyKTypHUpOBaHHasL.

4. B ueM cocToWT Ha3HAauUEHUE 3a7au-pacrpenenuTencii B rexnonorun MapReduce?

A) 00pabaThIBalOT JaHHBIE IO OJJTHOMY KITIOUY 32 pa3 U KaKUM-TO 00pa3oM KOMOUHUPYIOT
3HAYEHUS], ACCOLIMMPOBAHHBIE C 3TUM KIIIOUOM;

b) cobuparoT 3HaueHHs1, aCCOIMUPOBAHHBIE C KAXKABIM KIIFOUOM, B CIIUCOK;

B) npeo6pa3yioT mopuuio B MOCIEI0BATEIBHOCTD Hap KII0Y-3HaUYCHUE;

I') ocy1iecTBIsAIOT COPTUPOBKY IO KIIFOUY.

5. CratucTUYeCKM METOJ aHajlu3a JaHHBIX, NpEJIHAa3HAYEHHBIM JUIS HCCIEJA0BaHUS
B3aMMO3aBUCHUMOCTH BBIOOPOK — 3TO ...

A) K1acTepHbIN aHAIN3;
b) perpeccronHslii aHaIN3;
B) xoppensiiMoHHbINA aHaIN3;
I') dpaxTopHbIi ananus.

6. DTH METOJIbI KJIACTEPHU3AIUH MTOCIIEIOBATEILHO OOBEIMHSIOT, HAUNHAS C OTACIBHBIX 00BEKTOB,
KaX/IbIil pa3 Bo BCE OoJiee KpyIMHbIE TPYMITHI (KIacTephl) A0 TEX MOP, MOKa BCE OOBEKTHI HE
IIOAJIAI0T B OJIUH KjacTep.

A) Uepapxnueckue 1UBU3UMHBIE METO/IbI KJIACTEPU3ALIY;
b) Uepapxuueckre armoMepaTUBHbIE METO/IbI KJIaCTEPU3ALUY;
B) Heuepapxuueckue AMBU3UMHBIE METO/IbI KJIACTEPU3ALINY;
I') Henepapxuueckue araoMepaTUBHbIE METO/IbI KJIACTEPU3ALUH.
7. Ecnu a — cpenHee paccTOsIHUE OT JaHHOTO 0OBEKTa 0 OOBEKTOB M3 TOTO JKe KiacTepa, b —
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CpeHee pacCTOSTHUE OT TAHHOTO 00BEKTa 10 00BEKTOB M3 OJIMKalIero Kiacrepa (OTIUIHOTO
OT TOT0, B KOTOPOM JIEKHUT caM 00BEKT), TO CHITy3TOM JIaHHOTO 0ObEKTa Ha3bIBAETCS BEIMUMHA!
A) s=min(a,b).
b) s=(b—a)/min(a,b).
B) s= max(a,b).
I') s=(b—a)/max(a,b).

8. C xakoii 11enpi0 B HauBHOM baitecoBckoM kiaccudukaTope mpuMeHseTcs JorapudMupoBanme?
A) st perieHust TpoOaEeMbl apU(PMETHIECKOTO TIEPETIOTHEHNS,
b) nns ycrpanenus npoOseMbl NOSIBIIEHUSI HEU3BECTHBIX CJIOB;
B) nst popmMupoBaHus BEpOSATHOCTHOTO TPOCTPAHCTBA;
I') st peanuzanuu bag of words model

9. TexHonorus knaccuuKamuu, IAe BCe MIEMEHTapHbIE KIacCU(UKATOPHI 00yJaroTCs U paboTaroT
napajuieIbHO (He3aBUCUMO APYT OT APyTra).
A) bycruHr;
b) borrunr;
B) bag of words model;
I') nauBHbI baiiecoBckmii Kimaccudukarop.

10. Ykaxute METOIBLI CTATUCTHYECCKOI'O aHAIN3a TaHHbBIX:

A) perpeccuBHBIN;
b) nucnepcuoHHbIN;
B) cratuctuueckue TeCThl;
I') mmarpamma pazbpoca

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Turel wWKan u3mMepeHuin

KuzHeHHBII UK TaHHBIX

Oranbl pelIeHus 3a1a4 aHAINM3a JaHHBIX U UX B3aMMOCBSI3H.

[Ipennoceuiku GopMHUPOBaHUS TPEH 1A OOJIBIINX TAHHBIX

Omnpenenenne OONMBIINX JAHHBIX.

WcTouHMKH OONBIINX JaHHBIX

OcCHOBHBIE XapaKTEPUCTUKU OOIBIINX JaHHBIX (4V)

[Tpobnema kayecTBa U CTPYKTYPUPOBAHHOCTH MCXOIHBIX TAHHBIX

OyHKIMH U 33124 OOJIBIINX JAaHHBIX, COCTABISAIONINE AaHATTUTUKH OONBIINX JAHHBIX
[Tponecc u npuHLIMIBI aHaMUTHKH Big Data,

COXANRE DD~

—_

9.1.3. TeMbl NpaKTUYECKUX 3aAHATHIA
1. Ixanel u3MepeHui
9.1.4. Tembl 1a00paTOPHBIX padoOT

1. Monenn MaTreMaTUYe€CKOM CTaTUCTHKM AJS NpEACKa3aHUs MOBENEHMUs mokynarteneil. Mx
OTJINYMSL.

KnacrepHsblif aHau3 1711 CETMEHTHPOBAHUS KIIMEHTCKOM 0a3bl

HawugHnbli OaiiecoBCKuil Ki1acCUPHUKATOP I KIacCU(UKAIIIH TBUTOB

Knacrepusauus Ha OCHOBE ceTeBBIX rpadoB

AHcaM06ii1 Mozeneit (03rruHT U OyCTHHT)

il

9.1.5. TeMbl NpaKTHYECKHUX 3aJaHUI

®opMUpPOBaHUE BEPOSITHOCTHOTO MpocTpancTBa B NBC
Kommiekcubie Moaenu (ancamOiu Mo iernei)

JepeBbs perieHui

BycTuHr: moHsTHE U CYyTh METOJIa Ha MPAKTUYECKOM MpUMeEpe
BarruHr: noHsATHE U CYyTh METO/IA HA IPAKTHUECKOM IpUMeEpe
Anroput™m «Ciy4aliHbIN JI€C»: CYITHOCTh, JOCTOMHCTBA U HEAOCTATKU

AR

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0nwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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