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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHUE TEOPETUUECKUX OCHOB M METOJIOB aHAJIN3a JaHHBIX, IPUMEHSAEMBIX IIPU PELICHUU
MPUKIIAJHBIX 33124 C TOMOILBIO s3bIKa MporpamMmmupoBanus Python.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHre HABBIKOB 00paOOTKH M aHaAIM3a WH(POpMAITUHU JIs TTOJTyUYEHHs OOIIeH OLICHKU
MaccuBa JaHHBIX, U BBISABJICHHS TEHICHIMH, 3aKOHOMEPHOCTEH B M3y4aeMbIX HaboOpax IaHHBIX.
OcBoenue s3p1ka porpammupoBanust Python, Interactive Python B Bune Jupyter Notebook, 6ubnmorexu
Pandas, nmpruMeHsieMBIX TP aHAIN3E JaHHBIX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

HNunexc nucuumaunel: b1.0.07.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WMHauKaTOpsl JOCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yUeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-7. Cnocoben
MIPUMEHSTD TIPH
perieHun
po(hecCHOHATBLHBIX
3a/1a4 METO/bI U
Cpe/ICTBa MOJy4EHHUS,
XpaHeHus, nepepaboTKu
U TPaHCIISIIAH
uHpOpMaLUN
MOCPEJICTBOM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHIi, B TOM
YHCiIe, B II100aIbHBIX
KOMITBIOTEPHBIX CETAX

OIIK-7.1. 3naeT metoabl U
CpeJICTBa NOJyUeHus,
XpaHeHus, nepepaboTKu U
TpaHCIAIUU HHpOpMaIIH
IIOCPEACTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH,
B TOM YHCJI€, B TJI00aIbHBIX
KOMITBIOTEPHBIX CETSIX

YMmenue ucnonb3oBath cpenctsa Python s
00paboTku U aHanu3a AaHHbIX. [loHnMaHue
CTPYKTYpPBI COBPEMEHHOT'O KOHBEWepa
00pabOTKM JaHHBIX U CPEJCTB pabOTHI CO
CBEpXOOJIBIITMMHI 00bEMaMHU JAHHBIX.

OIIK-7.2. YMmeeT npuMeHsTh
METO/JIbI U CPEe/ICTBA
MOJTyYeHUsl, XpaHEeHHUS,
nepepaboOTKU U TPAHCIISIITUN
nH(}OpMaIK TOCPEICTBOM
COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHIA,
B TOM YHCJI€, B TJI00aIbHBIX
KOMIIBIOTEPHBIX CETAX

YMeHre BBITOTHUTD OYUCTKY U 0ObEIMHEHHE
JTAHHBIX, MPEJICTABICHHBIX B Pa3HBIX
dbopmarax 1 U3 pa3HbIX HICTOUHUKOB
cpeactBamu Python.

OIIK-7.3. Bmaneer
HaBBIKAMH, METOIAMU U
CpelICTBaMU MOTyUYeHUS,
XpaHeHus1, IepepaboTKu U
TpaHCIALUUU UHPOPMAITUU
MOCPEACTBOM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHH,
B TOM YHCJIE, B TVIOOAIBHBIX
KOMIBIOTEPHBIX CETAX

YMeHue pa3BepHyTh, HACTPOUTH U IPUMEHUTh
kiactep Hadoop st o6paGotku
CBEpXOO0JIBIINX MACCUBOB JIAHHBIX.

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX €JUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero |CemecTpsl
Bunsl yueOHol aesrenbHOCTH
4acoB |2 cemecTp
KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHbIe 3aHATH 36 36
CamocrosiTeibHAas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 90 90
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyieM, BCero
[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 36 36
[ToaroroBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 18 18
[ToaroroBka Kk TECTUPOBAHUIO 22 22
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeTOBAHHUIO 14 14
O0mas Tpyr0eMKOCTh (B Yacax) 144 144
Oo6mas TpyroemMkocTh (B 3.€.) 4 4
5. CTpykTypa u coaep:kaHHue TUCUMITUHBI
3
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH €ITeIbHOCTH

Jlek. | Jla6. | Cam. Beero uacos dopMupyemsbie
HasBanus pa3nesnoB (TeM) TUCIUTITUHBI (6e3
3aH., 4| pab. | pab.,q KOMITETCHITHI
9K3aMeHa)
2 cemecTp

1 Benenue. 2 4 10 16 OIIK-7
2 OCHOBHbIEC MPHUHIUIIBI U ATAIIbl aHAK3a |2 4 10 16 OIIK-7
JIAHHBIX.

3 AHanu3 JaHHBIX MOET OBITh Pa3HbIM. |2 4 10 16 OIIK-7
4 TToAroToBKa M OYMCTKA JAHHBIX. 2 4 10 16 OIIK-7
5 BoIsiBlieHHE 3aBUCUMOCTEH U CBSI3EH B |2 4 10 16 OIIK-7
JIAHHBIX.

6 MeTo bl MalTUHHOTO OOYYEHUS IS 2 12 12 26 OIIK-7
00paboTKU JaHHBIX.

7 I'pacduyeckoe npepacTaBieHUE NaHHBIX. |2 4 12 18 OIIK-7
8 bonsmue nagaele. DKOCHCTEMA 2 - 8 10 OIIK-7
Hadoop.

9 PacripeniesieHHbIE CHCTEMBI aHATIN3a 2 - 8 10 OIIK-7
JIAHHBIX.

Uroro 3a cemectp |18 36 90 144
Hroro|18 36 90 144

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIIHUSIM) PUBEICHO B Ta0ywHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCITUTUINHBI (B T.Y. 11O JCKITHSIM)

TpynoemkocTs
Haspanus paznenos | Cogepxanue pa3aenoB (TeM) AUCHUIIINHBI dopmMupyemsie
(TeM) AUCUHUIIINHBI (B T.4. 110 JIEKLIUSIM) (eKLMOHKEIE KOMIIETEHIINHT
3aHATHUSA), U
2 cemecTp
1 Beenenue. [IpnunHel nosiBneHus TepmuHa "bonbume 2 OIIK-7
nanuble". Poib 1aHHBIX B
UH(POPMALIMOHHOM MUDE.
Hrtoro 2
2 OcHoBubie npuHIUIb | Meroauka CRISP-DM. JlanHble B OKOE U 2 OIIK-7
Y 3TaIbl aHaJIu3a nBKeHUu. CTpyKTypUpOBaHHbIE U
JTAHHBIX. HECTPYKTYpUPOBaHHbIE JaHHBIE.
Uroro 2
3 ABanus gJanHbIX OnucartenbHbIN, MPOTHO3HBINA U 2 OIIK-7
MOJKET OBITh Pa3HbIM. |pEKOMEHATeNbHbIM aHATH3.
Hroro 2
4 TlogroToBka u Mertoas! npeobpazoBanus HopMaToB B 2 OIIK-7
OYMCTKA JAHHBIX. Python. MeTos! cTaTucTHyecKon
00paboOTKH JaHHBIX.
Hrtoro 2

CornacoeaHa Ha noptane N2 55901 4



5 BrisiBienue BrrsaBnenue Tpena, JIMHEHAS U 2 OIIK-7
3aBUCHMOCTEH U CBA3EH | HEIMHENHAs perpeccus. Meroasl
B JIaHHBIX. KJIaCTEpU3ALINH.
Hroro 2
6 Metoapl MamuaHOro |OO6IIMe NPUHLIUITBI PA0OTHI HEHPOHHBIX 2 OIIK-7
o0yueHus s ceTel, riybokoe oOyueHue, HOHATHE
00pabOTKU JAHHBIX. "MCKYyCCTBEHHBIN UHTEIUIEKT" U
"MamuHHOE 00yueHue", METO b
MAaIlIMHHOTO O0YYEeHHUS.
Uroro 2
7 I'padmaeckoe bubnuoteka Python Matplotlib, 2 OIIK-7
IpeJICTaBICHNE BO3MO>KHOCTH, UCIIOJIb30BaHueE B Jupyter
TAHHBIX. Notebook, oco6eHHOCTH pabOTHI U
HacTpoiiku. bubnuoreku PyPlot u Plotly.
Uroro 2
8 bonpine nanHbIe. [Mpuamun Map-Reduce, ocHOBHEBIE 2 OIIK-7
Oxkocucrema Hadoop.  |xapakrepuctuku kinactepa Hadoop.
@aitnosas cucrema HDFS, unctpymenTst
HacTpoiiku YARN, ynpaBieHue 10cTynioM
k nanHeM Pig, Hive. JIpyrue nuHCTpyMEHTHI
9KOCUCTEMBI.
Hroro 2
9 PacnipeniencHHble IIponecc ETL. TpanuunroHHas 2 OIIK-7
CUCTEMBI aHAJIN3A apXUTEKTypa 00pabOTKU NaHHBIX U
JTAHHBIX. apxurektypa Lambda, notokoBas
00paboTKa JaHHBIX B PEaIbHOM BPEMEHH.
Apxutextypa Kappa, npodiaembl
pacripesieieHHONH 00paboTKy.
Uroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue 1a00paTopHbIX pabOT NpHUBEACHO B TabuIle 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padboT
I({Tae:ﬁ;l iﬁiiﬁ;ﬁ;ﬁ? HanmeHoBaHue 1a60paTOpHBIX pabOT prﬂoeqMKOCTb’ cigf{ﬁ?f g;r;;e
2 cemecTp
1 Beenenue. AHann3 KpUMHHAIEHOW 00CTaHOBKHU B 4 OIIK-7
Can-®paHuucko
HUroro 4
2 OcHoBHbIC NpUHIUIIBL |3MepeHre U aHaIu3 JaHHBIX 4 OIIK-7
Y DTallbl aHAN3a HuTepHeT-coeuHeHUs
JaHHBIX. Uroro 4
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3 AHanu3 1aHHBIX Wsmepenue u anaims MaTepHer- 4 OIIK-7
MOET OBITh Pa3HBIM. COCIMHEHUS C XPAHUJIUIIIEM JIaHHBIX B
Buje SQL 6a3bl TaHHBIX.
Hroro 4
4 TloaroroBka u ourctka | OnucarenbHas craTUCTHKA B Python 4 OIIK-7
aHHBIX. Utoro 4
5 BeisiBiieHne Koppensunonnsrit ananu3 B Python 4 OIIK-7
3aBUCUMOCTEN U CBA3EH
B JJAaHHBIX. Hroro 4
6 Metoabl MmammmuaHoro  |IIpocras nuHeinas perpeccus B Python 4 OIIK-7
00yueHuUs 1St Knaccudukanus ¢ noMoIibpio 1epesa 4 OIIK-7
00paboTKU JaHHBIX. peleHuit
O6paboTka ommbOK mpu 4 OIIK-7
HCHOJIL30BAHNH METOIa JIMHEUHON
perpeccuu
Hroro 12
7 I'pacdmaeckoe H3mepenne u ananus MaTepHeT- 4 OIIK-7
MIPEICTABJIICHUE IAHHBIX. |COSUHEHUS BU3yaJIU3aIus
pe3yIbTaTOB.
Hroro 4
Hroro 3a cemectp 36
Uroro 36

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo y4eOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIECHBI B

tabiuue 5.6.

Tabmuia 5.6 — Buabsl caMocTOSITeNsHOM paboOThI, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
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HaszBanus pazaenos| Buasl camoctositensHoi | Tpynoemkocts, | @opmupyembie
(TeM) TUCIIUTIITAHBI paboThI q KOMIIETEHIINHU POpMbI KOHTPOILA
2 cemecTp

1 Beenenue. [ToaroroBka k 3auety ¢ 4 OIIK-7 3a4éT ¢ OLEHKOMI
OLICHKOU
[ToaroroBka k 2 OIIK-7 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HalMCcaHue OTYeTa
ITogroroska k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 OIIK-7 YcrHsii onpoc /
orpocy / codeceI0BaHUIO cobecenoBanue

Hroro 10
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2 OCHOBHBIE [ToaroroBka k 3auety ¢ 4 OIIK-7 3a4éT ¢ OIlCHKOU
MIPUHIIAITBI ¥ OTaIbI | OIEHKON
aHajau3a TaHHbIX. | [ToaroroBka K 2 OIIK-7 JlaGoparopHas
nabopaTopHO# paboTe, paborta
HalMCcaHWe OTYeTa
[Toxroroska k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 OIIK-7 YcrHsiii onpoc /
orpocy / codeceI0BaHUI0 cobecenoBanue
Hroro 10
3 Ananu3 nansabix |[loaroToBka K 3a4eTy ¢ 4 OIIK-7 3a4éT ¢ OLlEHKOH
MOJKET OBITh OILICHKOU
pa3HbIM. [ToaroroBka k 2 OIIK-7 JlaboparopHas
nabopaTopHoO# padoTe, pabora
HAIMCAaHKUE OTYETa
IToaroroBka k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 2 OIIK-7 YcTHblii onpoc /
orpocy / codece10BaHUI0 cobecenoBaHue
Hroro 10
4 IloaroroBka u IToaroroBka K 3auery ¢ 4 OIIK-7 3a4éT c OeHKOMH
OUHCTKA JaHHBIX. |OLEHKOMN
IToaroroska k 2 OIIK-7 JIaGopatopHas
nabopaTopHoii pabote, pabora
HaIMCaHUe OTYeTa
IToaroroBka k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 OIIK-7 YerHbrit onpoc /
ompocy / cobeceI0BaHUIO cobeceoBanne
Hroro 10
5 BrisiBiieHue [ToaroroBka k 3auety ¢ 4 OIIK-7 3a4€T ¢ OIEHKOM
3aBUCUMOCTEN U OLICHKOM
CBsI3CH B IAHHBIX.  |[JoATOTOBKA K 2 OIIK-7 JIaGopaTopHas
nabopaTopHO# padoTe, paborta
HalMCcaHue OTYeTa
IToaroroska k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k ycTHOMY 2 OIIK-7 YcrHsiii onpoc /
orpocy / codeceI0BaHUIO cobecenoBanue
Hroro 10
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6 Metomnl [ToaroroBka k 3auety ¢ 4 OIIK-7 3a4éT ¢ OIlCHKOU
MaIIHHHOTO OIICHKOM
00y4eHHs JULsT [ToaroToBka k 4 OIIK-7 JlaGoparopHas
00paboTKH nabopatopHoii pabore, paborta
AAHHBIX. HanMcaHue OoT4eTa
IToaroroska k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 OIIK-7 YcrHsiii onpoc /
orpocy / codeceI0BaHUI0 cobecenoBanue
Hroro 12
7 I'paduueckoe IToaroroska k 3auery ¢ 4 OIIK-7 3auéT c OLEHKON
Mpe/ICTaBICHHE OLICHKOM
JaHHBIX. [ToaroroBka k 4 OIIK-7 JlaboparopHas
nabopaTopHoO# padoTe, pabora
HaIMCaHUE OTYETa
IToaroroBka k 2 OIIK-7 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 2 OIIK-7 YcTHblii onpoc /
orpocy / codece10BaHUI0 cobecenoBaHue
Hroro 12
8 bonpmne IToaroroBka K 3auery ¢ 4 OIIK-7 3a4éT C OIlEHKOH
JaHHBIE. OLICHKOM
OkocucreMa IloaroroBka k 4 OIIK-7 TectupoBanue
Hadoop. TECTUPOBAHUIO
Hroro 8
9 Pacnipenenennbie |[loaroroBka k 3a4ery ¢ 4 OIIK-7 3a4éT C OIlEHKOH
CUCTEMBI aHAJIU3a |OLEHKOMN
JaHHBIX. IloaroroBka k 4 OIIK-7 TectupoBanue
TECTUPOBAHUIO
Hroro 8
Hroro 3a cemectp 90
Hroro 90

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILINHBI, U BUIOB

3aHATHI
Dopmupyemsoie Bunbl yueOHoOl nesTeIbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIIMU Jlek. 3aH. |JIa6. pab.|Cam. pab.
OIIK-7 + + + 3a4éT ¢ OIeHKOM, Y CTHBIN onpoc /
cobecenoBanue, JlabopaTopHas padora,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJIS PEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . |MaxkcumanbHbIN OaI
MakcuManbHbIN MaxkcuManbHbIN
3a nmepuoa mexnay | Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0asu 3a nepuoj
2KT u Ha xoHen CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT ¢ OLIEHKOMU 0 0 0 0
Ycrablii onpoc / 5 5 10 20
cobeceoBaHne
JlaGopartopHnas pabota 20 20 20 60
TectupoBanue 5 5 10 20
Htoro makcumyM 3a 30 30 40 100
epuoz
Hapacratomum ntorom 30 60 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOIb MPECTaBIEH B Tabnuie 6.2.
Tabmmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIHH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK
Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTABIICH B TaOIUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAas1 IMTEpaTypa

1. Makkunanu, Y. Python u ananu3 nanueix / Y. MakkuHHH ; IEPEBOJ C aHTIIMHCKOTO A. A.
CnunkuHa. — 2-o0e u3n., ucnp. u pon. — Mocksa : JIMK IIpecc, 2020. — 540 ¢. — ISBN
978-5-97060-590-5. — Texcr : aneKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMONIHOTEUHAs cucTemMa. — Pexum
JOoCTyma: JJis aBTOpPHU3. NoOJib3oBaTeliel. [DIEKTpOHHBIH pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/131721.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa
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1. Jlebenes, A. C. Metonsl Big Data : yue6HO-MeToanm4eckoe mocodbue / A. C. Jle6enes, UI. T'.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 ¢. — TekcT : anekTpoHHbIH // JIaHb : 3JI€KTpOHHO-
OuOMoTeuHas cuctemMa. — PeXuM JocTyma: sl aBTOPU3. MOJIb30BaTeIeH. [ DIEKTPOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/182452.

2. IlporpaMMHBIE CHCTEMBI CTATUCTUYECKOTO aHanu3a. OOHapYyKeHUE 3aKOHOMEPHOCTEH B TAHHBIX
¢ ucrnoJib30BaHueM cucteMbl R u s3pika Python : yae6noe nmocobue / B. M. Bonkosa, M. A. CeménoBa, E.
C. YerBeprakoBa, C. C. BoxoB. — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN
978-5-7782-3183-2. — Texcr : aneKTpoHHBIN // JIaHb : 37IEKTPOHHO-OMOIHOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOPHU3. NoOJib30oBaTeliel. [DIEKTpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/118287.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. upoboxosa, C. H. IIporpammupoBanue Ha si3pike Python mmst mabopaTopHBIX 3aHATHIA :
yuebroe nocobue / C. H. [llupodokona, A. A. Kamynees, A. B. Cynsi3. — HoBouepxkacck : FOPTTILY,
2020. — 104 c. — ISBN 978-5-9997-0725-3. — Tekcrt : 2JeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
OoubnroTeuHas cucrema. — Pexxum goctyma: sl aBTOpU3. MOJIb30BaTeIeH. [ DIEKTPOHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/180938.

2. Y4eOHO-MeTOJuuecKoe Toco0ue 1o J1ab0paTOPHOMY MPAKTUKYMY IJIsL CTYJIEHTOB TEXHUYECKHX
HaIpaBJIeHUH MOATOTOBKH | crenuanbHocteit / E.FO. AreeB. — Tomck: ToMckuii rocyqapCTBEHHBIN
YHUBEPCUTET CUCTEM YNpPaBICHUS U paguodJeKTpoHukH, 2021. — 72 c. [DnekTpoHHbIN pecypc]: —
Pexxum noctyna: https://sdo.tusur.ru/mod/resource/view.php?id=281680.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JINII
C OrPAaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

1. Ilpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINE
TEMATUYECKHE NIUIIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

KomnbroTepHblil kiacc: yuyeOHasi ayauToOpus sl MPOBEACHUS 3aHATHH MPAKTHUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOpPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
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MPOEKTUPOBAaHUS (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNTbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, 1. 74, 407
ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- UnrepaktuBHbIN miiockonanenbHbiid nucmieit SMART VIZION DC75-E4;

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2013 Standard;

- Python, cBo6oanO pacnpoctpansiemoe I10 coBmectumoe ¢ GNU GPL;

- Windows 10 Professional, AZURE DEV TOOLS FOR TEACHING;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

Jlnst ouieHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Hassaumi pasfeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUIIAHBI KOMIIETEHIINH
1 BBenenue. OIIK-7 3a4éT ¢ OLIEHKOH [Iepeuens BOIIPOCOB 1Ist
3a4eTa ¢ OL[EHKOM
Ycrablit onpoc / [IpumepHBIil nepeyeHb
cobeceroBaHne BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
2 OCHOBHBIE PUHIIUTIBI U OIIK-7 3auér ¢ onenkoit | [lepeuenn BOmpocoB Jist
STaIbl aHAJIN3a JaHHBIX. 3a4eTa ¢ OICHKOM
YcTHBIH ornpoc / [IpuMepHBIi TEpeUeHb
cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / cobecenoBaHUs
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Axanu3 gaHHbeIX MoxkeT ObITh | OITK-7 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB ISt
pa3HBIM. 3aueTa C OLEHKOM
YcrHblit onpoc / [IpuMepHBIil epeyeHb
cobeceroBaHue BOITPOCOB JIJIs1 YCTHOTO
orpoca / cobeceoBaHUS
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
4 TlonroToBKa U OYUCTKA OIIK-7 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
JAHHBIX. 3a4eTa ¢ OLIEHKOU
VeI onpoc / [IpumMepHbIi IEpedeHb
coleceqi0BaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs
JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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aHaJIn3a JaHHBIX.

5 BoisiBnenue 3aBucumocteit u | OIIK-7 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
CBsI3€H B JaHHEIX. 3a4eTa C OICHKOM
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobeceoBaHue BOIIPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs
Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUMN
6 MeToapl MAaIIMHHOT'O OIIK-7 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB 15t
00yueHus st 00paboTKH 3a4eTra ¢ OLEHKOU
JaHHBIX. YcrHblit onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
JlaGopaTopHas Tewmbl 1a00paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
7 I'pacdmueckoe npencranenue |OIIK-7 3auér c onenkoit | [lepeuennb BompocoB Jist
JaHHBIX. 3a4eTa C OICHKOM
VYeTHbli onpoc / [IpumepHBIil nepeueHb
cobeceoBaHuE BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbecenoBaHUs
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUM
8 bospmne nja"nHEeIe. OIIK-7 3a4éT C OLlEHKOH Ilepeuenb BOITPOCOB IJ1st
Oxocuctema Hadoop. 3a4eTa ¢ OL[EHKOM
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
9 PacripeniesieHHbIE CUCTEMBbI OIIK-7 3auét c ouenkoii  |Ilepedenp BonpocoB s

3a4yeTa C OLIEHKOM

TectupoBanue

[IpumMepHbIii TEpedeHb
TECTOBBIX 3aJaHUN

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

TUCITUTITMHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ornenka Bamner 3a OM IJIAaHUPYEMBIX pe3yIbTaTOB 06yqu1/151
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

. Kak ¢ nomompro NumPy HaliTh KoBapuanuio AByX IEPEMEHHBIX ?
. KakoBa 0bl1a TOYHOCTH HpPOTrHO3a Ha OoOydarouie M TeCcTOBOl BBIOOPKE NaHHBIX NMPHU
BBINOJIHEHUH YacTu 3 aboparopHoii paboTs! "Kitaccudukanus ¢ momouibio epesa pemeHuit"?

3. Jlunelinyto perpeccuto B Python MOXHO BBINOJHUTH pPa3HBIMU cHOCOOaMHU, HA30BUTE
HECKOJIBKO?

4. SBnsiercst U TUHEWHAs perpeccus METOA0M MAIIMHHOTO 00y4eHus?

5. Kakue 6u61MOTEKH NPUMEHSIOTCS I BU3yalu3aluu AaHHbIX Python, HazoBuTe M Kpatko
OINUUINTE MATh TAKUX OMOINOTEK.

6. KakoB TouHbIN (opMaT 3amaHus moAmnucedl K ocsaM rpaduka, HauMEHOBaHUS Trpaduka,

N —
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n00aBIEHUS JIETeH bl JIIsl BBIBOAUMBIX HA IpadUK BeJIUYUH?
7. Ecnu mepeMeHHbIE CpaBHUBAE€MOM Napbl JAHHBIX MPEACTABISIOT KOPPEIsSLUI0, OMU3KYIO K
HYJIIO, TO YTO 3TO O3HAYaeT?
. Kakwue craructuueckue 3HaueHus il 1atadpeiima mo3BossieT moayuuts Meton describe() ?
9. Kak mipu BbIBOJIe 3HAUCHUS IEPEMEHHON B TEKCTOBOM CTPOKE OCTABUTH TOJIBKO 2 IU(PHI TTOCIIE
JECATUYHOM TOUKH, €CIIM UCXO/IHOE 3HaUE€HUE COAEPKUT Oounble udp?
10. Kak no6aButh B 1atadpeiiM HOBBIN CTOJIOCI] C JAHHBIMH?

o0

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. V Bac ectb koopauHathl pacnonoxenus 10 A3C B ropoackoit uepre. Hanumure nporpamMmmy
otoopaxenust A3C B cepBuce OpenStreetMaps.

2. Bam nan naragpeiiM, conepsxkamuit 3anucu B 10 xonmonkax u 100 crpokax. HyxHo ynanute 7 u
9 KOJIOHKY, ¥ 100aBUTh JIB€ HOBBIC: OAHY CO CPEIHHMM 3HAUYCHUEM JJIsi CTPOKH, BTOPYIO C
nucrniepcueit B crpoke. Hekoropsle 3anucu B ucxoanom naradpeiime cogepxkat NaN. Kak
BBINOJIHUTH 3a/1a4y ¢ momoinbto Python?

3. 3anucu B natadpeiime cogepxat URL BeOG-pecypcoB. Kak ¢ momomsto Python Beigenuts nis
Ka)KJO1 3aIllMCU TOJBKO IOMEHHOE UMS IIEPBOTO YPOBHS?

4. Munu-knactep Hadoop co3nan Ha onHom PC. Kakoif BRIMTpBIII TPOU3BOAUTENBHOCTH MPU
00paboTKe 3a/1a4M ¢ XOPOLIMM MapauIeTU3MOM MOKHO IOJIYYUTh, €CITH 3aIlyCKaTh €€ Ha TaKOM
KJIacTepe U MPUMEHUTH anroputM Map-Reduce?

5. Kakue npu3Haku JOJKHBI UMETh JIAHHBIE JUIsl OTHECEHUS UX K KaTeropuu "bosnbiiue ganubie"?

9.1.3. [IpumMepHbIii mepevyeHb BOMPOCOB /IJIsl YCTHOI0 onpoca / codece10BaHMs

. OnummTe METOIBI 3arpy3KH TaHHBIX B AaTadpeiim B onbanoTteke Pandas.
. CpaBHUTE BO3MOXHOCTH MOCTPOCHHS CIOXHBIX U HarjsJHbIX rpaukoB B OuOIMOTEKAX
Matplotlib, PyPlot u Plotly.
3. B kakux ciydasx ciaeayeT MCIoiab30BaTh Spark mpu o6paboTke OONBIINX JaHHBIX, @ B KAaKUX
Map-Reduce?
4. Yem apXHUTEKTypa MOTOKOBOI 00paboTku naHHbIX Kappa otnuyaercst ot apxutekTypsl Lambda?
5. KakoBbl MUHUMaJIbHBIE anmapaTHbie TpeboBaHus K kiactepy Hadoop?

N —

9.1.4. Tembl 1a00paTOPHBIX padOT

. AHanu3 KpUMHHaIbHOI 06cTaHOBKH B CaH-DpaHInCcKo

W3mepenue u ananus naHHbIX IHTEpHET-cOeAMHEHUSA

W3mepenne u aHanu3 VHTepHET-COENMHEHHUS ¢ XpaHWIHNIIEM NaHHBIX B Buae SQL Ga3bl
JAHHBIX.

OnwucarenpHas cratuctuka B Python

Koppensuuonnstit ananus B Python

[Tpocras nuneitHas perpeccust B Python

Knaccugukarus ¢ moMoInpko epeBa peleHuit

O6paboTka OmMOOK MPU UCTIONB30BAaHUHN METO1a TMHEWHON Perpeccuu

N3mepenue u ananus MHTEpHET-COEAUHEHUS BU3yAIU3aLUsl PE3YJIbTATOB.

el S

A e R

9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

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

KypHaJIe Mo TUCIUIUINHE.

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

3/10POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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