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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. OcBOEHHE OCHOBHBIX KOHIICIIUM U METOJOB aHAJIWTHKU JTaHHBIX, 0COOCHHOCTEH oOJacTeit
MPUMEHEHHS U MCIOJIb30BAaHMS WX KaK TOTOBOTO MHCTPYMEHTA MPUHITUS PEIUICHUU mpu padbote co
CTPYKTYpHUPOBAHHBIMHU M HECTPYKTYPUPOBAHHBIMU JAHHBIMU OOJIBITUX 0OEMOB.

2. @opMHUPOBAHUE Y CTYAECHTOB TEOPETUUECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB MO BOMPOCAM
aHajaM3a JaHHBIX; MMOHUCKA YNPAaBIEHYECKUX PEILICHUNW; OCBOEHHE CTYIAEHTAMU COBPEMEHHBIX

MaTEMAaTHYCCKHUX MCTOAJOB MAaIlIMHHOI'O O6y‘IeHI/ISI.

1.2. 3agauy AUCHUILIUHBI

1. W3y4yeHne OCHOBHBIX MOHSTHI, MPOIIECCa U TEXHOIOTHH «OONBIINX JaHHBIX).

2. N3ydeHune MEeTOJ0B CTATUCTUYECKOTO aHAIM3a TaHHBIX.

3. H3ydeHue METO/I0B MAITUHHOTO OOYUYCHUS «C YUUTEIEM» U «0€3 yUUuTems.

4. ®opMHUpOBaHUE Y CTYJICHTOB 3HAaHUW U YMEHUH, HEOOXOMUMBIX 11 Y(PPEKTHBHOTO yIPABICHHS
TEXHUYCCKUMH, OPTaHU3AITMOHHBIMA U SKOHOMUYECKUMH CHCTEMaMHU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yactp 010ka auctumuing: Yacte, popMupyemasi yauacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
Monayns mucuurinHa: Moaysabs HanpaBiaeHHOCTH (poduiist) (major).

Nuanexc nuciuiummael: b1.B.01.05.

PeanmyeTc;I C NPpUMCHCHUCM DJJICKTPOHHOTI'O O6y‘-IeHI/IH, JUCTAaHIIMOHHBIX o6pasoBaTeanHx

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Nupukatopel 10CTHXKEHUS

Komnerenius
KOMIIETEHIIUU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cnocoben
pa3zpabaThIBaTh
OpPUTHHAIILHBIC
AITOPUTMBI U
MIPOrpaMMHBIC CPE/ICTBA,
B TOM YHCJIE C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
WHTEIICKTYaJTbHBIX
TEXHOJOTHH, IS
pelieHus
po(hecCHOHATBLHBIX
3a71a4

OIIK-2.1. 3naer
COBpPEMEHHBIC
UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIE
MHTEJUICKTYaJIbHbIE
TEXHOJIOTHH,
MHCTPYMEHTAJIbHBIE CPEJIbI,
POTPAMMHO-TEXHUYECKHE
I1aT(GOPMBI ISl pEIICHUS
npodeCCHOHATBHBIX 33124

3HaeT COBPEMEHHBIC MPOTPAMMHEBIN CpEACTBA
J1s1 0OpabOTKH M aHAJIW3a TaHHbIX.

OIIK-2.2. YmeeT
000CHOBBIBATH BHIOOD
COBPEMEHHBIX
nH(pOpMaITMOHHO-
KOMMYHUKAI[HOHHBIX U
MHTEJUICKTYaTbHBIX
TEXHOJIOTHH, pa3pabaThIBaTh
OpUTHHAIIEHBIC AITOPUTMBI U
POTPaMMHBIE CPEICTBA ISt
pereHus npodeccHoHaTbHBIX
3amad

YMeeT oCymEeCTBISITh BHIOOP MPOTrPaMMHBIX
CpEACTB It 00pabOTKH M aHAIHM3a JaHHBIX.

OIIK-2.3. BnageeT Mmetomamu
pa3paboTKu OPUTHHATIBHBIX
MIPOTPaMMHBIX CPEJICTB C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
UH(POPMALIMOHHO-
KOMMYHHKAITUOHHBIX, B TOM
YHCIie M UHTEJUIEKTYaIbHbIX
TEXHOJIOTHH, ISl pEIICHUS
npodeccHoHaNbHBIX 3a7a4

Hwmeet onbIT pa3pabOTKH MPOrpaMMHBIX
CpeICTB Ui 00pabOTKU JaHHBIX C
MCTIOJIb30BAHUEM AJIEKTPOHHBIX TAOIHII.

IMpodeccuonanbHbIe KOMIIETEHIIUH
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[TIKC-3. Cniocoben
pa3zpabaThIBaTh
BapUAHTHI
YIPaBIEHYECKUX
peLIeHU 1
000CHOBBIBAaTh UX BBIOOD
Ha OCHOBE KPUTEPUEB
COLIMAJIBHO-
YKOHOMHUYECKOU

3¢ (HEeKTUBHOCTH

[TKC-3.1. 3naer BapraHTbI
YIIPaBICHYECKUX PELIECHUN C
UCTIOJIb30BaHUEM
MHTEJUIEKTYaJIbHBIX METOJIOB
1 TH()OPMAITMOHHBIX
texnosnoruii (Python, Excel
(Calc , RStudio)

3HaeT OCHOBHEIC MPUHIMUIBI 1 TEXHOJOTUH
AHAJUTHUKU OOJILIITAX JaHHBIX.

[TKC-3.2. YMeeT npuMeHATh
METO/]Ibl MALTUHHOTO
00yueHus st 000CHOBaHUS
YIIPaBICHUYECKUX PEIICHUI
(ucmone3ys Python, Excel
(Calc), RStudio)

YMeT BBITIOJHATH pAaHKUPOBAHUE TSI OIEHKH
MHOTOKPHUTEpPHUATBHBIX aJbTePHATHB;
COCTaBJIATH MOJIEIM MHOKECTBEHHOM
JIMHEWHOMN perpeccuu; OCyIeCTBISATh
KJIACTEPHBIN aHaIU3 MeTo/IoM K-cpeanux, K-
MeIYaH; BBIIENATh COOOIECTBA B CETEBRIX
rpadax; CTpOUTH JEPEBbs PEIICHUNH,
aHcaMOIM Moeseit.

IIKC-3.3. Bnageer MeTo1aMHu
pa3paboTKu mpeaMeTHO-
OPUEHTHUPOBAHHBIX CUCTEM
MOAJICPAKKU MPUHATUS
peLIeHnit

HMeeT onsIT NMPUMCHCHUSA MCTOAOB
MAaIIMHHOTO 06yquI/1;1 «C YUUTCIIEM» U «0e3
YUUTCIISD> AT 000CHOBaHUS BLI60pa
BAapHUaHTOB YIIPABJICHYCCKUX pemeHHﬁ.

ITIKC-5. Cniocoben
cobupath, 00pabaTHIBaTh
Y UHTEPIPETUPOBATH
JaHHBIC COBPCMCHHBIX
HAay4YHBIX I/ICCJICZIOBaHI/Iﬁ

IIKC-5.1. 3naer naHHbIe
HAYYHBIX UCCIICOBAHUI Ha
OCHOBE MHTEIUICKTYaJIbHBIX
METO/I0B ¥ HH()OPMAIIMOHHBIX
texaozoruit (Colab, Python,
oubnuorexu Keras, Numpy,
dpeiimBopk TensorFlow ,
cuctema Clips , Excel (Calc ),
RStudio).

3HaAET TEOPETUUECKOTO OCHOBBI
CTaTHCTHYECKOTO aHAIN3a JaHHBIX,
MaIIMHHOTO 00yYEeHUSI.

[TKC-5.2. YMeeT npuUMeHATh
METOJIbl U UHCTPYMEHTBI
HEUPOHHBIX CETer IS
CO3/IaHUS SKCIIEPTHBIX CUCTEM
(Colab, Python, 6ubnuoTexn
Keras, Numpy, dbpeitmBopk
TensorFlow , cucrema Clips )

YMeeT UHTepIpeTUPOBaTh PE3YIbTAThI
METOJIOB aHalln3a JaHHBIX U UCIOJIB30BaTh UX
B HAyUYHBIX UCCIIEJOBAHUSIX.

ITKC-5.3. Bnageer
MHCTPpYMEHTaMU Juisi cOopa,
00pabOTKH, HHTEPIIPETALIUH
JTAHHBIX COBPEMEHHBIX
HaY4YHBIX UCCIICIOBAHUI

Hwmeet onbIT 00pabOTKH U HHTEPIIPETAIIUH
pe3yIbTaTOB aHAIM3a OOJIBIINX HAOOPOB
JAHHBIX C MIOMOIIIBIO TPOrPAMMHOTO
obecreyeHusl.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero |Cemectpsl
Bunbl yueOHOIM nesTeIbHOCTH
4acoB 1 cemectp
4
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KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 36 36
JlaGopaTopHbIe 3aHATHS 36 36
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 144 144
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroroBka k 3auery 32 32
[ToaroToBka K 3amuTe oT4YeTa MO JIAbOpaToOpHOU paboTte 18 18
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 62 62
Harmmcanne otyeta nmo nabopaTopHoit pabote 26 26
IToaroroBka K TECTUPOBAHUIO 6 6
O0mas Tpya0eMKoCTh (B 4acax) 216 216
Oo0mas TpynoeMkocTh (B 3.€.) 6 6

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUIBI YUeOHOH IeATEIbHOCTH

HazBanus pasnenoB (Tem) Jlek. | JIa6. | Cam. | Bcero uacos dopmupyemble
JUCITUATITUHBI 3aH., 4 | pabd. | pab.,u |(0e3 sk3ameHa) KOMITCTCHIINH
1 cemecTp
1 BBenenue B ananuTuKy Oosbmux |16 4 32 52 IIKC-3, IIKC-5, OIIK-2
JAHHBIX
2 MeTopl CTaTHCTHYECKOTO 10 8 34 52 OIIK-2, TIKC-3, IIKC-5
aHaIM3a JJaHHBIX
3 Metoasl MammuHHOTO 00y4eHus |10 24 78 112 OIIK-2, TIKC-3, TIKC-5
Uroro 3a cemectp |36 36 144 216
Hroro|36 36 144 216

5.2. Conep:xanue pa3nesioB (TeM) IMCIUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)
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HaszBanus TpynoemkocTb
Copepxanuie pa3enoB (TeM) AUCUUILIHHBI (B dopmupyembie
pasnesnoB (Tem) (JIeKITMOHHBIC
T.4. TIO JICKIUSIM) KOMIIETEHIINH
JTUCIUTLTAHBI 3aHATHUSA), U
1 cemecTp
5




1 Beenenue B
AHATUTUKY
OOJIBIIINX JTAHHBIX

Tema 1. Beenenue B aHaiau3 JaHHBIX: ITOHSITHE
JTAHHBIX, TUIIBI IIKAJI U3MEPEHHM, )KU3HECHHBIN
LMK TAHHBIX, 3Talbl PEMICHUS 3a/1a4/ aHAJIN3a
JTAHHBIX U UX B3aMOCBSI3H.

[KC-3, IIKC-5

Tema 2. Kornennusa 00abInX JaHHBIX:
MIPEANOCHUTKH (hOPMHUPOBAHUS TPEH/IA,
ompeeseHue OOIBITNX TaHHBIX, UCTOYHUKU
OOJIBIITUX TAHHBIX, OCHOBHBIE XapaKTEPUCTUKH
OoJBITUX TaHHBIX (4V), KAYECTBO UCXOIHBIX
JAHHBIX, CTPYKTYPHUPOBAHHOCTH JIAHHBIX,
npaiiBepsl peiHKa Big Data, dyHkmum u 3agaun
OONBIINX TaHHBIX, COCTABIAIOIINE aHAIMTUKI
OOJIBIITUX TAHHBIX, MMPOIIECC W MPUHIIAITHI
ananutuku Big Data, ormmums Big Data u
Business intelligence (Bl-ananutukm), TeXHUKH
1 MeToIbl aHanu3a Big Data, cienmanuctbl
Data Scientists.

OIIK-2, I[IKC-5

Tema 3. MapReduce 1 HOBBII TpOrpaMMHBIi
CTEK: MOTPEOHOCTU MPUIIOKEHUH IS
obpabotku Big Data, pacnipenienennsie
(ailioBble CUCTEMBI, IPOLIECC BHIUMCIICHUI B
MapReduce, 3anaun-pacnpeenuTent, 3a1auu-
PEyKTOPbI, PYIIHUPOBKA IO KIIOUY,
KOMOWHATOPBI, AITOPUTMBI, B KOTOPBIX
ucnonsiyercs MapReduce, 0600mieHms
MapReduce 17151 cucteMbl IOTOKOB padoT,
pekypcuBHbIe 0000menus MapReduce, mozens
KOMMYHHUKAIIHOHHON CTOMMOCTH.

OIIK-2, I[IKC-5

HUroro

16

2 Metoabl
CTATUCTUYECKOTO
aHaJan3a JaHHBIX

Tema 4. OcHOBHBIE 321aYU Y METOJIBI
CTaTHUCTUYECKOTO aHANN3a, KOPPEISIIIMOHHBIN
aHaJIN3, TUCTIEPCUOHHBIN aHau3,
perpecCHOHHbIN aHanu3, (aKTOPHBIN aHAIN3,
KJIACTEPHBIN aHaIU3, TUCKPUMUHAHTHBIN
aHaJIN3, MHOTOMEPHOE IIKATUPOBAHUE.

10

OIIK-2, I[IKC-3,
IIKC-5

Hroro

3 Metonsl
MAaIlIMHHOTO
00yueHus

Tema 5. MeTtoabl MaIMHHOTO 00y4YeHUs 0e3
YUUTEIIS: KIacTepH3alus, CETCBOM aHaJIH3

OITK-2, TIKC-3,
MIKC-5

Tema 5. MeToasl MalIMHHOTO 00yYeHUs O€3
YUUTENs: KIacTepu3alusi, CETeBON aHaIIN3
Tema 6. MeToapl MaIIMHHOTO OOYYEHUS C
y4yuTeaeM: HauBHbIA baliecoBCkHit
KJIacCU(UKATOP, KOMIUIEKCHBIE MOJIEIH,
JIEPEeBbsS PEIICHUH, OYCTUHT W OATTHHT.

OIIK-2, I[IKC-3,
IIKC-5

Hroro

10

Hroro 3a cemectp

36

Htoro

36

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM
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5.4. JlabopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

Ha3zBanus pazgenon HaunmenoBanue 1abopatopHbIX dopmupyembie
TpynoeMKocTh, 4
(Tem) TUCUIUTUTAHBI pabor KOMITETCHITNH
1 cemecTp
1 Beenenue B [Ixaner u3mepenuit (pacyer 4 OIIK-2, [IKC-3,
AQHAJTUTHKY OOJBIINX MHJEKCa 3KOHOMUKYU 3HAaHU) ITIKC-5
JTAHHBIX Hroro 4
2 Metoapl Perpeccuonnsie moaenu miis 8 OIIK-2, TTIKC-3,
CTaTUCTUYECKOTO MpeACcKa3aHus NOBEACHUS [TIKC-5
aHaIM3a TaHHBIX MOKymarenei
Uroro 8
3 Metoapl MamHHOTO | KimactepHblid aHAIN3 1S 6 OIIK-2, ITKC-3,
00yueHus CErMEHTHPOBAHUS KIMEHTCKOMN [IKC-5
6a3bl
HawusHrlli OaliecOBCKHit 6 OIIK-2, ITIKC-3,
Kjaccudukarop amus ITIKC-5
KJacCU(UKALUU TBUTOB
Knacrepuzanus Ha OCHOBE CETEBBIX 6 OIIK-2, IIKC-3,
rpagos IIKC-5
AHcambmu Mmojenel (O3TTHHT U 6 OIIK-2, IIKC-3,
OyCTHHT) ITIKC-5
Htoro 24
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMocTosTeNIbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMOoCTOSITENTEHOM PabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIUN
HaszBanus .
Bunsl camocrositensHolt | TpynoemkocTs, | Dopmupyembie
paszenoB (Tem) @DopMBI KOHTPOJIS
paboThI q KOMIIETCHIINH
JTUCIUTLTAHBI
1 cemecTp
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1 BBenenue B [ToaroroBka k 3auety 8 OIIK-2, IIKC-3, 3auér
AHAIUTHKY IIKC-5
OONBIIMX NaHHBEIX |[ToArOTOBKA K 3AIHTE 4 OIIK-2, IIKC-3, |3ammura oTdeTa I1o
oT4eTa 1o JIabopaToOpHOM IIKC-5 nabopaTopHOU
pabote pabore
ITogroroska k 12 OIIK-2, I[IKC-3, JlaGopaTopHas
nabopaTopHOi paboTe, [IKC-5 pabora
HaIMCaHHUE OTYEeTa
Hanmcanwne ordera 1mo 6 OIIK-2, IIKC-3, OTuyer no
nabopaTtopHo# pabote IIKC-5 nabopaTopHOU
pabote
IToaroroBka k 2 OIIK-2, TIKC-3, TectupoBanue
TECTUPOBAHUIO IIKC-5
Htoro 32
2 Metonpl [ToaroroBka k 3auery 12 OIIK-2, IIKC-3, 3auér
CTaTUCTUYCCKOTO IIKC-5
aHanu3a JaHHbIX | [IoaroToBKa K 3alllUTE 4 OIIK-2, IIKC-3, |3ammura oTdeTa I1o
oT4eTa 1o JIabopaToOpHOM IIKC-5 nabopaTopHOU
pabote pabore
ITogroroska k 12 OIIK-2, I[IKC-3, JlaGopaTopHas
nabopaTopHOi paboTe, [IKC-5 pabora
HaIMCaHHUE OTYEeTa
Hammcanune oTyera 1o 4 OIIK-2, IIKC-3, OTuyer no
nabopaTtopHo# pabore IIKC-5 nabopaTopHOU
pabote
IToaroroBka k 2 OIIK-2, TIKC-3, TectupoBanue
TECTUPOBAHUIO IIKC-5
Htoro 34
3 Metoapl [ToaroroBka k 3auery 12 OIIK-2, IIKC-3, 3auér
MAaIlIMHHOTO IIKC-5
00y4eHust ITonroroBka Kk 3amure 10 OIIK-2, IIKC-3, |3ammura oTdeTa I1o
oT4eTa 1o JIabopaTOpHOM IIKC-5 nabopaTopHOU
pabote pabore
ITogroroska k 38 OIIK-2, I[IKC-3, JlaGopaTopHas
nabopaTopHOit paboTe, [IKC-5 pabora
HaIMCaHHUE OTYEeTa
Hanmcanwne ordera 1mo 16 OIIK-2, IIKC-3, OTuyer no
nabopaTtopHo# pabore [IKC-5 nabopaTopHOU
pabote
[ToaroroBka k 2 OIIK-2, ITKC-3, TectupoBanue
TECTUPOBAHUIO [IKC-5
Hroro 78
Uroro 3a cemectp 144
Hroro 144

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB
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3aHATUU

Buner yaeOHoi
PopmHpyembIe AcHTeTbioT DOopMBbI KOHTPOJISI
KOMIICTECHINH Jlek. | JIa6. | Cam.
3aH. pao. pao.

OIIK-2 + + +  |3auér, 3ammra oT4yera no J1abopaTtopHoii pabore,
Jlaboparopnas pabota, TectupoBanue, OT4eT 1Mo
nabopaTopHoii pabote

[KC-3 + + +  |3auér, 3amuTa oT4yera mo 1abopaTopHoi padore,
Jlaboparopuas padota, TectupoBanue, OT4eT 10
nabopaTopHoi paboTe

ITKC-5 + + +  |3auér, 3ammTa oT4yeTa mo JabopaTopHOI padoTe,
JlaGopaTtopnast paborta, TectupoBanue, OT4eT 10
nabopaTopHoi paboTe

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAEMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bambHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbIN MaxcumaibHeLl
DopMBbI KOHTPOJIA 6amn Ha 1-yto KT ¢ |  0amn 3a mepuoj Oaz 32 nepuon Beero sa
Hayana cemectpa | mexay KT u 2KT mexay 2KT n Ha cemectp
KOHEI] ceMecTpa
1 cemecTp
3auét 0 0 10 10
3amnuTa oT4eTa Mo 8 9 9 26
nabopaTopHoii paboTe
Jlaboparopnas pabota 8 9 9 26
TectupoBanue 4 4 4 12
Otuer o nabopatopHoit 8 9 9 26
pabote
Nrtoro makcumym 3a 28 31 41 100
nepuos
Hapacratomum ntorom 28 59 100 100
6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

banner Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUMaNbHOI cyMMbI OaiioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaioB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.

Tabnuua 6.3 — [lepecyer cyMMBbl 6ajIoB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. FOpe, JI. Ananuz 6onpmux HabopoB nauubix / JI. FOpe, P. Anann, [1.Y. [Ixxeddpu ; nepeon ¢
anrnuiickoro A.A. Cnunkun. — Mocksa : JIMK IIpecc, 2016. — 498 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/93571.

2. IlpuknagHas MateMaTU4ecKasi CTaTUCTUKA: YueOHoe mocobue / A. A. Mumens - 2019. 113 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/9151.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. IlpuxknagHas maTemaTudeckas cratuctuka: [Ipaktuueckue pabotsl / A. A. Murens - 2019. 81 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9153.

2. Korukos, I1. E. Ananu3 ganubIxX : yueOHo-metoaudeckoe mocodue / I1. E. KotukoB. — CaHKT-
[TerepOoypr : CIIGI'TIMY, 2019. — 48 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtymna:
https://e.lanbook.com/book/174498.

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

1. 3axapoBa A.A. Ananu3 gaHubeix B Excel u Calc: meToanueckue yka3aHus MO BBITTOJHEHHIO
1a00paTOPHBIX PabOT MO AUCHUIINHE «AHamu3 OONBIIUX JAHHBIX» JJIsS HANpaBJICHUS OOydCHUS
09.04.01 «adopmaTrka u BeIMUCTHTENbHAS TeXHUKA». — ToMck: TYCVYP, 2022. — 76 c. [ DneKTpOHHBIHI
pecypc]: — Pexxum poctyma: https://asu.tusur.ru/learning/090401e/d18/090401e-d18-labs.pdf.

2. 3axapoBa A.A. AHanu3 OONBIIMX JaHHBIX: METOJUYECKHUE YKAa3aHHUS 10 CaMOCTOATEIbHOMN
pabote crynentoB mius HanpaieHus 09.04.01 «MadopmaTuKa U BRIYMCIUTENIbPHAS TEXHUKa» / A.A.
3axapoBa. — Tomck: TYCVYP, 2022. — 10 c. [DnexTpoHHbIl pecypc]: — Pexum gocrtyna:
https://asu.tusur.ru/learning/090401e/d18/090401e-d 1 8-work.pdf.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOPHBIX padoT

VYuebHast BeruncnutenbHas adoparopus / Jlabopatopust I'TIO "Monutopunr": yueOHast ayAuTOpus
IUIs IPOBEJCHUS 3aHATUN MPAKTHYECKOTO THUMA, ydyeOHas ayJuTOpHUs JJIsl NPOBEACHUS 3aHATHH
1a060paTOPHOro THUIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUS (BBIMOJHEHUSI KYPCOBBIX padoT),
MOMeEIlleHUEe JJIsI MPOBEACHUS I'PYNIOBBIX M MHIMBUIYAJIbHBIX KOHCYJbTALMH, MOMEIIEHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimanna ynuna, a. 74, 438 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- PaGoune cranmuu: cuctemusiii 610k MB Asus P5SB / CPU Intel Core 2 Duo 6400 2.13 GHz / 5T'6
RAM DDR2 /250Gb HDD / LAN (10 mt.);

- Monwutop 19 Samsung 931BF (10 wr.);

- [Ipoextop ACER X125H DLP;

- DKpaH NIPOEKTOPa;

- Buneoxamepa (2 mr.);

- Touka mocryna WiFi;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- LibreOffice;

- Microsoft Office 2003;

- Microsoft Windows 7 Pro;

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmMHoe 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 o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrennaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIUMUCS C HAPYLIEHUSIMHU 3PEHUs TPEIYyCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUIEHHWSIMH ONMOPHO-ABUraTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMAlMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJEH ¢ MHBATUAHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH

1 BBeaeHue B aHATUTUKY [IKC-3, T[IKC-5, |3auér Ilepeuenb BOIIPOCOB 15t

OOJIBIINX JTaHHBIX OIIK-2 3ayeTa
3amuTa otdyera no |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AIUTHI
pabote 1a00paTOpHBIX paboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb

TECTOBBIX 3a/IaHU

Oruer 1o Tembl 1abopaTOpHBIX PaboOT
nabopaTopHOi
pabote

2 MeTtoapl CTaTUCTUYECKOTO OIIK-2, I[IKC-3, |3auér [Tepeuens BOIpOCOB IJ1st

aHaJIM3a JJaHHBIX [IKC-5 3aueTa
3amuta otyera o |I[IpumepHslit nepedeHb
nabopatopHoit BOIPOCOB TSI 3AIIUTHI
pabote 71a00paTOPHBIX pabOT
Jlaboparopuas Tembl 1a00paTOPHBIX padoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb

TECTOBLIX 3aJaHuN

Otuer o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOH
pabore
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3 MeToasl MaIIMHHOTO
00yueHus

OIIK-2, [IKC-3, |3auér [Iepeuyens BonpocoB i
[IKC-5 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIPOCOB ISl 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX NIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC 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
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBaHHEIE, B IIEJIOM B IICJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCIENIHoe, HO
MaKCHMAaJTbHOM OTJIeNIbHbIE coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEeMBI 3HAHUS OT/ICTbHBIE OTJICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB

5 (OTJIMYHO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbBIE
CUCTEeMaTUYECKUE
3HAHUA

chopMUpOBaHHOE
yMEHHE

YCIICHIHOC U
CHUCTCMATHYCCKOC
IMPUMCHCHHC
HaBBIKOB

[Ikana KOMIUIEKCHOM OLIEHKHU c(hOPMUPOBAHHOCTU KOMIIETEHLIUH IIpuBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIeHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Ornenka

dopmynupoBka TpeOOBaHUM K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakue BuabI MIKaj OTHOCATCS K KA4ECTBEHHBIM?
A) HaUMEHOBaHU;
b) nopsiakoBas;
B) unTepnanos;
I') oTHOLICHNUI;
J) pazHOCTEH;
E) aGcomoTHas.
2. OCHOBHbIE XapaKTEPUCTUKU OOJBIINX JaHHBIX (4V):
A) 00beM, cKOpOCTh CO3/1aHUs U 00pabOTKHU, pa3HOOOpa3ue UCTOUYHUKOB U (hOPM XpaHEHHUS,
LEHHOCTB;
b) o6bem, ckopocTh co3nanust U 00paboOTKH, pa3HOOOpa3ue HCTOYHUKOB U (OPM XpaHEHHs,
CTOUMOCTH;
B) cTpykTypupoBaHHOCTB, CKOPOCThH CO3/IaHUs U 00paOOTKH, 00BEM, IIEHHOCTH;
I') HECTpyKTYypHUPOBAHHOCTb, CKOPOCTh CO3/IaHUsI U 00PaOOTKH, 00bEM, IIEHHOCTh
3. K xakomy tuny nndopmanuu otHocsiTcss XML-gokyMenTsl 1 XSD-cxeMbr?
A) CTpyKTypUpOBaHHas;
b) nonyctpykrypupoBaHHas;
B) necTpykTypupoBaHHasi;
I') ycnoBHO CTpyKTypHUpOBaHHAsL.
4. B yeM cOCTOUT Ha3HAYCHHE 3a7ad-pacipenenuresncii B Texnoiaorun MapReduce?
A) 006pabaThIBalOT HaHHBIE IO OJHOMY KJIIOUY 3a pa3 M KaKMM-TO 00pa3oM KOMOWHHUPYIOT
3HAaYEeHUs], ACCOIIMMPOBAHHBIE C 3TUM KITIOUOM;
b) cobuparoT 3HaueHus1, aCCOIMUPOBAHHBIC C KAXKIBIM KITFOYOM, B CIIHCOK;
B) npeobpazyroT nopuuio B mociaea0BaTeabHOCTh Hap KI0Y-3HAaUeHUE;
') ocy1iecTBISAIOT COPTUPOBKY IO KITFOUY.
5. CraTucTHYeCKHM METOJ aHajlu3a JaHHBIX, NpEeJIHa3HAYEHHBIH IS HCCIed0BaHUS
B3alMO3aBHCHUMOCTH BBIOOPOK — 3TO ...
A) KIacTepHBIN aHAIN3;
b) perpeccuonnslii aHaN3;
B) xoppensioHHbIi aHaN3;
I') dbakTopHbIil aHamu3.
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10.

A SRR Y

22.

23.
24.

. OTH METOJIBI Ki1aCTCpHu3aluu mocja€a0BaTCIbHO O6L€,HI/IH$IIOT, HadyuHas ¢ OTACIIbHBIX O6LCKTOB,

KaXXJbIi pa3 BO BCE 0ojee KpymHbIe TPYNIbl (KJIaCTephl) A0 T€X MOP, MOKa BCE 0OBEKTHI HE
MIOTIAIAf0T B OJTUH KJIACTeP.

. OTH METOJIBI Ki1aCTCpu3aluu Mmocj€a0BaTCIbHO O6L€,HI/IH$IIOT, HaduHas ¢ OTACJIIbHBIX O6LCKTOB,

KaXJbIi pa3 BO BCE 0ojiee KpymHbIe IPyNIbl (KJIacTephl) A0 TEX MOP, MOKa BCE 0OBEKTHI HE
MOMAIAI0T B OJIMH KJacTep.

A) Uepapxuueckre TUBU3UMHBIC METO/IbI KJIACTEPU3AIIH;

b) Uepapxuueckue arnmoMepaTUBHbIE METO/IbI KJIaCTEPU3ALUY;

B) Heuepapxuueckue AUBU3UMHBIE METO/IbI KJIACTEPU3ALINH;

I') Henepapxuueckue arjsoMepaTUBHbIE METO/IbI KJIACTEPU3AIIIH.

. Ecnu a — cpennHee paccTosiHME OT TaHHOTO OOBEKTa 10 0OBEKTOB M3 TOTO K€ KjacTepa, b —

CpeqHee pacCTOSTHUE OT JJAHHOTO 00BEKTa 10 00BEKTOB M3 OIKaiIero kiaacrepa (OTIMIHOTO
OT TOT0, B KOTOPOM JIEKHUT caM 00BEKT), TO CUIYITOM JaHHOTO 0OBEKTa HA3bIBAETCS BEJIMYUHA!
A) s=min(a,b).

b) s=(b—a)/min(a,b).

B) s= max(a,b).

I') s=(b—a)/max(a,b).

C Kako¥ 11e1p10 B HaMBHOM baiiecoBckoM KitaccudukaTope NpuMeHseTCsl JiorapupmMupoBaHue?
A) st perieHust TpoOIEeMbl apU(PMETHIECKOTO TIEPETIOTHEHNS;

b) nns ycrpanenus npo0OsieMbl NOSIBIIEHUSI HEU3BECTHBIX CJIOB;

B) nst popmupoBaHus BEpOSATHOCTHOTO POCTPAHCTBA;

I') st peanuzanuu bag of words model

TexHomorust kinaccuduKaiyy, rae Bce dIeMeHTapHbIe KilaccuPpukaTopsl 00ydaroTes u paboTaroT
napajuieIbHO (He3aBUCUMO APYT OT APyTra).

A) bycruHr;

b) borrunr;

B) bag of words model;

I') nauBHbIN baiiecoBckuii kitaccuukaTop.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[TonsiTHe MaHHBIX, HH()OPMAITUH, 3HAHUI

Turel WKan u3mMepeHuin

KuzHeHHBIN UK TaHHBIX

Oranbl pelIeHus 3a1a4 aHAINW3a JaHHBIX U UX B3aMMOCBSI3H.

[Tpennoceuiku GOopMHUPOBAHUS TPEH 1A OONBIINX TAHHBIX

Omnpenenenne OONMBIINX JAHHBIX.

WcTOoYHMKH OONBIINX JaHHBIX

OcCHOBHBIE XapaKTEPUCTUKU OONIBIINX JAaHHBIX (4V)

[Tpobnema kayecTBa U CTPYKTYPUPOBAHHOCTH MCXOJHBIX TAHHBIX

OyHKIMH U 33124 OOJIBIINX JAaHHBIX, COCTABISAIONINE AaHATTUTUKH OOJBIINX JAHHBIX

. IIponecc n npuHMnel ananuTuky Big Data,
. Ornnums Big Data u Business intelligence (Bl-ananutukn),
. Texnuku u metoabl ananuza Big Data

[TorpeGHOCTH pHTOXKEHMH 1151 00padoTku Big Data

. Pacnpenenennslie (aiiaoBbie CUCTEMBI

. IIponecc Beruncnenuit B MapReduce.

. Moaens KOMMyHUKALIMOHHON CTOMMOCTH.

. Ilepeunciaure OCHOBHBIE METOABI CTATUCTUYECKOIO aHAIN3a JaHHBIX

. MeToap! MalIMHHOTO 00y4eHus 0e3 yuuTens: KinacTepu3anus (BUIbl 1 OCHOBHBIE 3TaIlbl)

. MeToapl MaIIMHHOTO 00y4eHuUs 0e3 yuuTels: CeTeBOM aHanu3 (CyIHOCTh, OCHOBHBIC TIOHATHS U

ATaIbI)

. Metoabsl MamIMHHOTO OOyueHHUs C y4yuTeleM: HauBHbIM bailecoBckuil kinaccudukaTop

(CYILIHOCTB M 3Tarbl)

MeTobpl MaTUHHOTO O0YYEHHUS C yUYHUTENIeM: KOMIUIEKCHbIE MOJeNH (aHcaMOIu Mojenei),
JIepeBbs PELICHUM,

ByctuHr: nmonarue u cyTh MeTo/a

Barrunr: nousTHE U CYyTh METOIA
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9.1.3. IlpuMepHBIH epedyeHb BONMPOCOB /ISl 3a1MTHI J1a00PaTOPHBIX padoT

Knaccudukanus MeTo0B K1acTepu3aun

[lepeuncnure U3BECTHBIE BaM MEPbI PACCTOSIHUS

MeTpuku KauecTBa KiacTepHu3aluu

CymnocTs MeToaa k-cpennux

Cymnocts Metoa k-menuan

[TonsiTue cereBoro rpada, BepIIMHbI, pedpa.

Martpuna cMexXHOCTH

CreneHnb BepiuHbl rpada

3ajayda ceTeBOro aHanusa

[TonsiTrie coolIecTBa B CETEBOM aHAJIH3E

. [lonsiTue cnyuaiinoro rpada

. Metoapl pazneneHus ceTy Ha KIacTephl

. ArnomepatuBHas U AUBU3UOHHAS KlacTepU3anus

. IlonsTe MOIyJIBHOCTH

. Anroputm «edge.betweenness.community»

. Cmbicn Teopemsl baiieca.

. MHoromepHasi u MyJIbTUHOMHHaIbHAas MOJEIb HauBHOrO baiiecoBckoro kiaccudpukaropa
(NBC)

18. Jlns 4ero ncnosib3yercst OLEHKa allocTepuopHOro MakcumyMa B NBC?

19. Ilpeanonoxxenue ycaoBHOUM He3aBucUMOCTH B NBC

20. IIpobnema apudmerrueckoro nepemnonnenuss B NBC

21. Ouenka napamerpoB baliecoBckoil Moaenu

22. TlpoGiema HEM3BECTHBIX CIIOB

23. Meroauka peanusanuu HauBHOTo baiiecoBckoro kimaccudukaropa

24. ®opmupoBaHUE BEPOATHOCTHOTO IpocTpaHcTBa B NBC

25. KommiekcHble Moienu (aHcaMOJI MOJICIICH )

26. JlepeBbs pelieHU,

27. ByCTHHT: IOHATHUE U CYTh METO/1A

28. BarruHr: noHsATHE U CYyTh METOAA

29. Anroputm «Ciy4ailHbli JI€C»: CYLIHOCTb, JIOCTOMHCTBA U HEAOCTATKU

_.
SN N B WD —

—_— e e = e =
NN W —

9.1.4. TeMbI J1a00paTOPHBIX PadoT

[Ixanpl n3MepeHuit (pacyeT HHACKCAa IKOHOMUKU 3HAHUH)
Perpeccuonnble Moaenu i MpeicKa3aHus MOBEACHUS MOKynaTeen
KnacTtepHblil aHanu3 A1 CErMEHTUPOBAHUS KIIMEHTCKOM 0a3bl
HawuBHbli OaiiecoBCKMil KiTacCUPHUKATOP IS KIacCU(UKAIIIH TBUTOB
KnacTtepuzanuus Ha OCHOBE CETEBBIX rpadoB

AHcaM06ii1 Mozieneit (03rruHr U OyCTHHT)

SN hEPON =

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIbHBIX MEPOMPUSATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI ISl Ty4YIIETO OCBOCHUS MaTepHraia He0OX0AUMO PEeryspHO
oOpamaTbCcss K pEeKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEeKOMEHIAIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
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UHIANBUAYAJIbHOTO IMMOHHMMaHHUA W OCBOCHHA MaTc€pHalia, BbIACIIAA OCHOBHBIC HMACH; HA OCHOBAaHUU
HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mat€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCAd
nocTymHas popMa npeaoCTaBICHI OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U WHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MpeAOCTaBlIeHne HHPopManuu B hopmMax,
AIallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHUA I/IHCI)OpMaHI/II/II
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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