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JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
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®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3a4eT ¢ OLEHKOM 2

Tomck
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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).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

Monyne quctumiui: Crienmanu3upoBanubiii Moaynb (hard skills - HS).

Nunexc qucuumiunel: 51.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cnocob6en
[IPUHUMATh PELICHUS,
OCYIIECTBIIATH
CTpaTEeTUIECKOe
IJIAaHUPOBAHUC U
MIPOTHO3MPOBAHUE B
pohecCHOHATLHOM
JEeSITeTTbHOCTH C
UCTIOJIb30BaHUEM
COBPCMCHHBIX METOJ0B
U TIPOTPaMMHOTO
UHCTpyMEHTapus coopa,
00paboTKHU U aHaIM3a
JAHHBIX,
HHTCJUICKTYaJIbHOI'O
000pyI0BaHUS U CUCTEM
HCKYCCTBECHHOI'O
MHTEJUICKTa

OIIK-3.1. 3HaeT TeopeTUKo-
METOJI0JIOTUYECKNE OCHOBBI
IIPUHATHUS PELLICHU,
OCYILIECTBIICHUS
CTPaTEruuecKoro
IUTAHUPOBAHUS U
IIPOrHO3UPOBAHUS B
pohecCHOHATBLHOM
JeSITEIIbHOCTH

3HaeT TeOPETHUKO-METOA0IOTNYECKHE OCHOBBI
IIPUHSTHS PEILIEHUHN, OCYILIECTBICHUS
CTPAaTEruuecKoro IIaHUPOBAHUS U
MPOTHO3UPOBAHUSA B IPOPECCHOHATHHOM
JIESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
aHaJIM3a JaHHBIX.

OIIK-3.2. Ymeer
pa3pabarbIBaTh, IPUHUMATH U
pean30BhIBATH
CTpaTeru4eCcKHe PEIICHUs B
npodecCuoHaIbHON
JEeSITEITHHOCTH C
UCTIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB H
IPOTPaMMHOTO
WHCTpYMeHTapus coopa,
00paboTKHU 1 aHaATM3a
JTAHHBIX, HHTEJJICKTYIBHOTO
000pyIOBaHUS U CUCTEM
HCKYCCTBEHHOTO HHTEJUIECKTA

Ymeer pa3pabaTeiBaTh, IPUHUMATH H
pean30BbIBATh CTPATETMUYECKHE PEIICHUS B
poeCCHOHATILHOM IS TELHOCTH C
WCTIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB U
POTPaAMMHOTO HHCTPYyMEHTapusi coopa,
00paboTKM M aHanM3a JaHHBIX (361K Python,
oubmuotexu Pandas, NumPy u np.),
MHTEJUICKTYyalIbHOTO 00OPYIOBaHUS H CUCTEM
MCKYCCTBEHHOTO MHTEJUIEKTA

OIIK-3.3. Braneet HaBbIKaMu
MCIIOJIb30BaHUSI COBPEMEHHBIX
METOJIOB ¥ IPOTPAMMHOTO
WHCTpyMEHTapus coopa,
00paboTKM U aHaIM3a
JTAHHBIX, HHTEJJICKTYaJIbHOTO
000pyAOBaHUS U CUCTEM
HCKYCCTBEHHOT'O MHTEIIJIEKTa
NPU IPUHATHHA PEUICHUH,
OCYIIECTBICHUU
CTPaTerun4ecKoro
TUTAHUPOBAHHS U
MPOTHO3HPOBAHUS B
npodeccuoHaNbHOMI
JESITEIIbHOCTH

BrnaneeTr HaBbIKaMM UCIIOJIb30BAHUS SI3bIKA
nporpammupoBanus Python s coopa,
00paboTKM U aHaIM3a JaHHBIX.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

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

tabnuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Bcero |Cemectpsl
Bunpl yueOHOI AeSITeIbHOCTH
4acoB |2 cemecTp
KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
3
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JlexuMoHHEBIE 3aHATUSI 18 18

JlaGopaTopHble 3aHATHS 36 36
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHaSA 54 54
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
[ToaroroBka K 3a4eTy ¢ OLICHKOM 18 18
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 14 14
[loaroroBka K TECTUPOBAHUIO 9 9
[ToaroroBKa K yCTHOMY OIPOCY / cOOECEIOBAHHIO 13 13
Oo0masi Tpy10eMKoOCTh (B 4acax) 108 108
OO0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

Jlex. | Jla6. | Cam. Beero uacos dopmupyembie
Ha3Banwus paznenos (TeM) JUCHUILINHBI (Ge3
3aH., 4| pab. |pab.,u KOMITETEHITHH
AK3aMeHa)
2 cemecTp

1 Beenenue. 2 4 6 12 OIIK-3

2 OCHOBHBIE IPUHILIMIIBI M 3TAIlbl aHAIMU3a |2 4 7 13 OIIK-3

JAaHHBIX.

3 AHanu3 IaHHBIX MOKET ObITh pa3HbIM. |2 4 7 13 OIIK-3

4 TToaroToBKa ¥ OUMCTKA JaHHBIX. 2 4 7 13 OIIK-3

5 BrisiBIeHHE 3aBUCUMOCTEN U CBSI3E B |2 4 7 13 OIIK-3

JAaHHBIX.

6 MeToapl MAIMHHOTO 00YYEHUS TSt 2 12 7 21 OIIK-3
00pabOTKH JaHHBIX.

7 I'pacdmueckoe npeacTaBieHUe TaHHBIX. |2 4 7 13 OIIK-3

8 bonpmue nanneie. Dxocuctema Hadoop. |2 - 3 5 OIIK-3

9 PacnipenieneHHbIE CHCTEMBI aHAIU3a 2 - 3 5 OIIK-3

JTAaHHBIX.

Nroro 3a cemectp|18 36 54 108
Uroro|18 36 54 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)

TpynoemkocTs
HasBanus paznenoB | Coaepxkanue pas3ienoB (TeM) TUCHUILTAHBI dopmupyemble
(TeM) TUCIUTLINHBI (B T.4. IO JICKITHSIM) (eKUHOHHEIC KOMIIETEHIINHU
3aHATHUSA), U
2 cemecTp
1 Beenenue. [Ipuunnbl nosBiaeHusa TepMuHa "bosbiue 2 OIIK-3
naguaeie". Posp TaHHBIX B
uHGOPMAITMOHHOM MUpE.
Hroro 2
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2 OcHoBuble npuHIMnb! | Meroauka CRISP-DM. JlanHbie B nokoe u 2 OIIK-3
Y 3TaIlbl aHAJIN3a nBuKeHUH. CTPYKTYpUpPOBaHHbBIE U
JTAaHHBIX. HECTPYKTYpUPOBAHHBIE JTaHHBIE.
Hroro 2
3 AHanu3 JaHHBIX OnucarenbHbIi, TPOTHO3HBINA U 2 OIIK-3
MOJKET OBITh PAa3HBIM. | PEKOMEHJATEIbHbIN aHAIN3.
Uroro 2
4 TlonroToBKa 1 Mertoas! peoOpa3zoBanusi GOpMaTOB B 2 OIIK-3
OYHMCTKA TaHHBIX. Python. MeTtonp!l cTaTucTH4ecKOi
00pabOTKH JaHHBIX.
Uroro 2
5 BrisiBienue BrraBnenue TpeHa, JIMHEHAS U 2 OIIK-3
3aBUCHMOCTEH U CBA3EH |HEIMHENHAs perpeccus. Meroasl
B JJaHHBIX. KJIaCTEpU3ALINH.
Hroro 2
6 Metoapl MammuaHOro |OOIIME NPUHLIUIIBI PA0OTHI HEHPOHHBIX 2 OIIK-3
o0yueHus s ceTel, rybokoe o0yueHue, HOHATHE
00pabOTKU JaHHBIX. "MCKYyCCTBEHHBIN UHTEIUIEKT" U
"MamuHHOE 00yueHue", METOIbI
MAaIIMHHOTO O0YYEeHHUS.
Uroro 2
7 I'paduaeckoe bubnuoteka Python Matplotlib, 2 OIIK-3
IpeJICTaBICHNE BO3MO>KHOCTH, UCIIOJIb30BaHue B Jupyter
TAHHBIX. Notebook, oco6eHHOCTH pabOTHI U
HacTpoiiku. bubnuoreku PyPlot u Plotly.
Uroro 2
8 bomnpime naHHbIe. [Mpuamun Map-Reduce, ocHOBHEBIE 2 OIIK-3
Oxkocucrema Hadoop.  |xapakrepuctuku kinactepa Hadoop.
@aitnosas cucrema HDFS, unctpymenTst
HacTpoiiku YARN, ynpaBieHue 10cTynioM
k nanHeM Pig, Hive. JIpyrue nuHCTpyMEHTHI
9KOCUCTEMBI.
Hroro 2
9 PacnpeneneHusie IIpouecc ETL. Tpanuumonnas 2 OIIK-3
CUCTEMBI aHAJIN3A apXHUTEKTypa 00pabOTKU NaHHBIX U
JTAHHBIX. apxurektypa Lambda, notokoBas
00paboTKa JaHHBIX B PEaIbHOM BPEMEHH.
Apxutextypa Kappa, npodiaembl
pacripesieieHHONH 00paboTKH.
Uroro 2
Hroro 3a cemectp 18
Hroro 18

5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)

He npenycMOoTpeHo y4eOHBIM IIaHOM

HaumenoBanue 1abopaTopHbIX pabOT NpHUBEACHO B TadiuIe 5.4.

5.4. JlaGopaTopHble 3aHATHS

Tabmuma 5.4 — HaumeHnoBaHnue 1a00paTOPHBIX padoT
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I({Tae:ﬁ;‘ EEEI?;;?IEII;? HanmeHoBaHue 1a60paTOpHBIX pabOT prﬂoe:moc“’ igfﬁ?g e}:r;;e
2 cemecTp
1 BBenenue. AHanu3 KpUMHHAIEHOW 00CTaHOBKHU B 4 OIIK-3
Can-®paHuucko
Hroro 4
2 OcHoBHbIC NpUHIUIIBL |3MepeHre u aHan3 JaHHBIX 4 OIIK-3
Y DTallbl aHAI3a HuTepHeT-coeTuHeHHs
TIaHHBIX. Htoro 4
3 AHanu3 1aHHBIX Nsmepenue u anaims MaTepHeT- 4 OIIK-3
MOKET OBITH Pa3HbIM. COCIMHEHUS C XPAHUJIUIIIEM JIaHHBIX B
Buje SQL 6a3bl TaHHBIX.
Hroro 4
4 TloaroroBka u ounctka |OnucarenbHas cratTuctuka B Python 4 OIIK-3
JIAHHBIX. Hroro 4
5 BeisiBiieHne Koppensunonnsrit ananu3 B Python 4 OIIK-3
3aBUCUMOCTEHN U CBA3EH
B JJAHHBIX. Hroro 4
6 Metoabl MmammmuaHoro  |IIpocras nuHeinas perpeccus B Python 4 OIIK-3
00yueHuUs 1St Knaccudukanus ¢ moMomipio 1epesa 4 OIIK-3
00paboTKU JaHHBIX. peleHuit
O6paboTka ommbOK mpu 4 OIIK-3
HCHOJIL30BAHNH METOIa JIMHEUHON
perpeccuu
Hroro 12
7 I'pacdmaeckoe H3mepenne u ananus MaTepHeT- 4 OIIK-3
IIPEJICTaBICHUE JaHHbBIX. |COEIMHEHUS BU3yAJIU3alIHsI
pe3yJIbTaToB.
Hroro 4
Hroro 3a cemectp 36
Utoro 36

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl camocTosTeNbHOM paboThL, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPEICTABICHBI B

tabmuie 5.6.
Tabauia 5.6 — Buabl caMoCTOSITeNEHOM pabOThI, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
HaszBanus pazaenoB| Buael camocrositenbHoit | Tpynoemkocts, | opmupyembie
DopMBbI KOHTPOJIS
(TeM) TUCIUTITAHBI paboThl q KOMITETCHITH
2 cemecTp
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orpocy / codece10BaHnI0

1 Beenenue. [TonroroBka Kk 3auery ¢ OIIK-3 3auéT Cc OLEeHKOI
OLICHKOM
[ToaroToBka k OIIK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HanMCcaHue OTYeTa
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka K yCTHOMY OIIK-3 YcTHBIN ompoc /
orpocy / codeceI0BaHUIO cobecenoBanue
Hroro
2 OCHOBHBIE IToaroroBka Kk 3a4eTy ¢ OIIK-3 3auéT c OLEHKON
MIPUHIIUIIBI ¥ STAIbI | OLIEHKON
aHajiu3a JaHHBIX.  ([ToaroroBka K OIIK-3 Jlaboparopuast
naboparopHoit padore, pabora
HaNMCcaHue OTYeTa
IToaroroBka k OIIK-3 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K ycTHOMY OIIK-3 YcrHblii onpoc /
ompocy / co0ece10BaHuI0 cobecenoBaHue
Uroro
3 Ananu3 nanHeix |[loaroroBka k 3aderty ¢ OIIK-3 3a4éT C OIlEHKOH
MOXET OBITH OLICHKOH
Pa3HbIM. IToaroroBka k OIIK-3 Jlaboparopuast
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
[ToaroroBka k OIIK-3 TectupoBanue
TECTHPOBAHUIO
[ToaroToBka K yCTHOMY OIIK-3 YcrHbIi onpoc /
ompocy / codece0BaHUIO cobeceoBanue
Hroro
4 [logroroBka u [ToaroroBka k 3a4eTy ¢ OIIK-3 3a4€T C OIEHKOM
OUYMCTKA JAHHBIX. |OLEHKON
[ToaroToBka k OIIK-3 JlaGopaTtopHas
nabopaTopHO# pabdoTe, pabora
HaIMCcaHue OTYeTa
IToaroroska k OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka Kk ycTHOMY OIIK-3 YcrHblii onpoc /

cobecemoBanue

Htoro
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5 BoisiBneHue [TonroroBka Kk 3auery ¢ 2 OIIK-3 3auéT Cc OLEeHKOI
3aBHCUMOCTEHN U OLICHKOM
CBsI3CH B IAHHBIX.  |[JoATOTOBKA K 2 OIIK-3 JIaGoparopHas
nabopaTopHO# pabdoTe, pabora
HanMCcaHue OTYeTa
[ToaroroBka k 1 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 OIIK-3 YcTHBIN ompoc /
orpocy / codeceI0BaHUIO cobecenoBanue
Uroro 7
6 MeTtonbl IToaroroBka k 3auery ¢ 2 OIIK-3 3a4éT ¢ OLIeHKOH
MAaITUHHOTO OLIEHKOM
00yuenus 1is [ToaroToBka K 2 OIlIK-3 Jla6opaTopHas
00paboTKH naboparopHoit padore, pabora
HaHHBIX. HamMcanue oT4yeTa
[ToaroroBka k 1 OIIK-3 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K ycTHOMY 2 OIIK-3 YcrHblii onpoc /
ompocy / co0ece10BaHuI0 cobecenoBaHue
Uroro 7
7 I'padmaeckoe [ToaroroBka k 3auery ¢ 2 OIIK-3 3a4€T C OIEHKOM
MIPEJCTaBICHUE OILIEHKOH
NaHHBIX. IToaroroBka k 2 OIIK-3 Jlaboparopuast
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
IToaroroBka k 1 OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka K yCTHOMY 2 OIIK-3 YcrHbIi onpoc /
ompocy / codece0BaHUIO cobeceoBanue
Htoro 7
8 bonpime [ToaroroBka k 3a4eTy ¢ 2 OIIK-3 3a4éT ¢ OIICHKOM
JTAHHEBIE. OLIEHKOM
Oxrocucrema [ToaroToBKa K 1 OIIK-3 TecTupoBaHue
Hadoop. TECTUPOBAHUIO
Hrtoro 3
9 Pacnpenenennsie |[loaroroBka k 3a4eTy ¢ 2 OIIK-3 3a4éT ¢ OIICHKOM
CHCTEMBI aHAJIM3a  |OLEHKOMN
JaHHBIX. IToaroroBka x 1 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hrtoro 3
Hroro 3a cemectp 54
Uroro 54

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NIPH U3YUYEHUU TUCUMUIIIMHBI,

U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHN
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dopmupyembie Bupapl yueOHOM NeSITEIbHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIINH Jlek. 3aH. |JIa0. pa6.|Cam. pal.
OIIK-3 + + + 3auéT c o1eHKOM, Y CTHBIN ompoc /
cobecenosanue, JlabopatopHas pabora,
TectupoBanue

6. PeliTuHroBasi cucreMa /Ui OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oLieHKH U1t OPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . |MakcuManbHBIH O
MaxkcumanbHbIA MaxkcumanbHbIA
3a mepuoa mexnay | Bcero 3a
DOopMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ 0a 3a meproa
2KT u Ha koHel CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
3aué€T ¢ OLICHKOM 0 0 0 0
YcrHblit onpoc / 5 5 10 20
cobecenoBaHne
JlaGopaTtopnas pabota 20 20 20 60
TectupoBanue 5 5 10 20
HToro MakcumyM 3a 30 30 40 100
nepuos
Hapacratomum ntorom 30 60 100 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamnibl Ha aTy TEKyIero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OatoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

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

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOJIHYIO OLICHKY
Hroroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI

CornacoeaHa Ha noptane N2 63062 9



7.1. OcHoBHas1 JUTEpaTypa

1. Makkunnau, Y. Python u ananu3 mansbix / Y. MakkuHHU ; IEpPEeBOJ C aHTIUKCKOTO A. A.
CnunkuHa. — 2-oe usn., ucnp. u pon. — Mocksa : JIMK IIpecc, 2020. — 540 ¢. — ISBN
978-5-97060-590-5. — Tekcr : aneKTpoHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTEUHAs cucTeMa. — Pexum
JocTyna: AJis aBTOPHU3. IOJIb30BaTelel. [DIeKTpOHHBIW pecypc]: — Pexum nocrtyna:
https://e.lanbook.com/book/131721.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Jle6enes, A. C. Metonsl Big Data : yaebno-meronuueckoe nmocooue / A. C. Jle6enes, II. T.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 ¢. — TekcrT : 35eKTpoHHbIH // JIaHb : 37I€KTPOHHO-
O6ubnuoTeyHas cuctema. — Pexxum poctyna: Juist aBTOpU3. M0JIb30BaTeNel. [DneKTpoHHbIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/182452.

2. IlporpammHbI€ CUCTEMBI CTATUCTUYECKOTO aHanu3a. OOHapyKeHUe 3aKOHOMEPHOCTEN B JAHHBIX
C MCTIOJIh30BaHUEM CHCTEMBI R 1 si3bika Python : yue6HOe mocoOue / B. M. BonikoBa, M. A. Ceménona, E.
C. YerBeprakoBa, C. C. BoxoB. — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN
978-5-7782-3183-2. — Tekcr : aneKTpoHHBIN // JIaHb : 2IeKTPOHHO-OMOIMOTEYHas cucTemMa. — Pexum
JocTyna: AJs aBTOpPHU3. MoJib3oBaTenel. [DnekTpoHHBIM pecypc]|: — Pexum pgoctyna:
https://e.lanbook.com/book/118287.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC Y4eOHO-METOAMYECKHEe M0Co0ust

1. upoboxosa, C. H. IIporpammupoBanue Ha si3bike Python mns nmabopaTopHBIX 3aHATHH :
yuebnoe nocobue / C. H. lllupobokona, A. A. Kamynees, A. B. Cynsi3. — HoBouepxkacck : FOPTTILY,
2020. — 104 c. — ISBN 978-5-9997-0725-3. — TekcT : 3J1eKTpOoHHBIN // JlaHb : 3JIEKTPOHHO-
OoubnuoTeuHas cuctemMa. — Pexxum gocTyna: Juist aBTOpH3. MOJIB30BATENCH. [ DNEKTPOHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/180938.

2. Y4eOHO-MeToJruuecKoe Moco0ue mo Ja00paTOPHOMY MPAKTUKYMY Il CTYJIEHTOB TEXHUYECKHX
HampaBJIeHUN MOAroTOBKU U crenuanbHocTelt / E.FO. AreeB. — Tomck: ToMckuii rocy1apCTBEHHBIH
YHUBEPCUTET CUCTEM YNpPaBIECHUS U paguodaeKTpoHuku, 2021. — 72 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyna: https://sdo.tusur.ru/mod/resource/view.php?id=281680.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU AJIH JHII
€ OrpAaHUYe€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI

8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH
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Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

KomnberoTepHbIil knacc: ydyeOHasi ayquTOpus Ui MPOBEACHUS 3aHATHH MPAKTHYECKOTO THIIA,
ydeOHas ayauToOpus IJs MPOBEACHHS 3aHATHH J1aOOpaTOPHOTO THUIMA, MOMEIIEHUE I KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padOT), MOMENIEHUE IJs MPOBEACHUS TPYNIOBBIX U
WHIUBUIyaNbHBIX KOHCYNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 407
ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- NnrepakTuBHblil mockonanenbHbii auciuiet SMART VIZION DC75-E4;

- MarautHo-MapKepHas J0CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Google Chrome, Open Source;

- Microsoft Office 2013 Standard;

- Python, cBoGoHO pacnpoctpansiemoe 1O coBmectumoe ¢ GNU GPL;

- Windows 10 Professional, AZURE DEV TOOLS FOR TEACHING;

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-leCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

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

- 634034, Tomckast o6nactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Pa3HBIM.

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
1 Beenenue. OIIK-3 3auét c ouenkoii  |Ilepedyenp BompocoB it
3a4eTa ¢ OLICHKON
YcrHblii onpoc / [IpumepHBIii IepedeHb
cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbeceroBaHUs
JlaGopaTopHas Tembl 1abopaTOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
2 OCHOBHBIE TPUHLIMIIBI U OIIK-3 3auér c ouenkoil  |Ilepedens BonpocoB s
JTalbl aHAJIN3a JaHHbIX. 3a4eTa ¢ OLEHKON
YcrHblit onpoc / [IpuMepHBIil nepeyeHb
cobeceioBaHue BOIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN
3 Ananu3 ganubix MoxxeT ObiTh | OINK-3 3auét c ouenkoii  |Ilepedenp BonpocoB s

3a4yeTa C OLIEHKOM

VYcrHbI# onpoc /

[IpumMepHbIi TEpedeHb

cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO
ompoca / codbecenoBaHUs

JlaGopatopHas Tembl m1abopaToOpHBIX paboT

pabota

TecTtupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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aHaJIn3a JaHHBIX.

4 TlonroToBKa M OYMCTKA OIIK-3 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
JIaHHBIX. 3a4eTa ¢ OLCHKON
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Brigasinenue 3aBucumocteii 1 | OIIK-3 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB 15t
CBs3€H B TaHHBIX. 3aueTa ¢ OLEHKOM
YcrHblit onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
JlaGopaTopHas Tewmbl 1a00paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
6 MeTo bl MallIMHHOTO OIIK-3 3auét c ouenkoil  |IlepedyeHb BonpocoB s
oOydeHus s 00paboTku 3a4era ¢ OI[EHKOM
MaHHBIX. VeI onpoc / [TpumepHBIil nEpeyYeHb
coleceqioBaHNE BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
7 I'padmueckoe npencrapinenue |OITK-3 3a4ét c onieHkol  |[lepedenn BOIPOCOB 1Jist
IAHHEBIX. 3a4eTa ¢ OLIEHKON
Ycrablit onpoc / IIpuMepHBIii IepeyeHb
cobecel0BaHNE BOITPOCOB JIJIs1 YCTHOTO
orpoca / cobeceoBaHUS
Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
8 bonblue naHHBIE. OIIK-3 3auét c ouenkoil  |IlepedyeHp BonpocoB s
Okocucrema Hadoop. 3a4eTa ¢ OL[EHKOM
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
9 PacnipeneneHHble CUCTEMBI OIIK-3 3a4éT C OLIEHKOH [lepeuenb BOIIPOCOB IJ1st

3a4cTa C OHCHKOﬁ

TectupoBanue

IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

IUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kak ¢ momoipto NumPy HailT KOBapHaIuio AByX MePEeMEHHBIX ?
a) ®yukius NumPy cov() BEIYHCIISIET KOBapHAIIMOHHYIO MATPHILY.
0) @ynkumst NumPy arange() BIUUCISET KOBApUAITMOHHYIO MATPHILY.
B) ®ynkuus NumPy ravel() BeraucisieT KOBapualuoOHHYIO MaTPHILY.
r) ®ynkius NumPy where() BEIYUCISIET KOBapUAITMOHHYIO MATPHILY.
2. KakoBa OblJla TOYHOCTh MPOTHO3a Ha OOyyarwmeld M TECTOBOW BHIOOPKE JAHHBIX MPHU
BBITIOJIHEHUH YacTu 3 nmabopatopHoii padoTsl "Knaccudukarmms ¢ moMoIisio 1epeBa pemenuin'"?
a) obyuatomias 90%, tectoBas 82%
0) oOyuaromas 80%, TecroBas 71%
B) oOyuatomas 60%, recroBas 37%
r) obyuaromas 100%, tecroBas 102%
3. Jluneitnyto perpeccuro B Python MOXXHO BBINTOJHHUTH Pa3HbIMU CIIOCOOAMH, Ha30BUTE
HECKOJIbKO?
a) C momompio LinearRegression() u3 Scikit-learn - LinearRegression().fit(x, y)
0) C momomisto pynkiuu ols() Oubamorexu Statsmodel
B) MOXHO HanmucaTh QYHKIIMIO pacyeTa B COOTBETCTBUU C U3BECTHBIM aITOPUTMOM
r) C momompto 6ubmmorexu SciPy u pynkmum Optimize.curve fit()
4. SIBnsieTcs i TUHEHHAs PErpeccrs METOJ0M MAIIMHHOTO 00y4YeHus?
a) Jla
0) Her
B) Bo3moxHO
r) TosbKO ecnu MpUMEHSIETCA K MalluHaM.
5. Kakue 6ubnmoTeku mpuMEHSIOTCS U1 BU3yalu3aluuu AaHHbIX Python, Ha3oBuTe u KpaTko
OTUIIINTE IISITh TAKUX OMOTHNOTEK.
a) Matplotlib, Seaborn, Folium, Bokeh, Plotly
0) Pandas, NumPy, Scikit-learn, Gradio, Keras
B) TensorFlow, Caffe, PyTorch, OpenCV, Theano
r) Pyevolve, NuPIC, Pylearn2, SciPy, SpaCy
6. KakoB TouHBIH (Qopmar 3amaHusl MOANHUCEH K OcsAM rpaduka, HaMMEHOBaHUsA Tpaduka,
J00aBIEHUS JIETeH bl JIJIsl BBIBOAMMBIX HA IpadUK BEJIUYUH?
a) plt.xlabel('"Ocp X'), plt.ylabel('Ocpb Y"), plt.title('3aronoBok rpadmuxa’), ax.legend();
0) axes.set xlabel('Ocp X'), axes.set ylabel('ocs Y'), axes.set title('3aromoBok rpaduxa'),
ax.legend();
B) axes.get xlabel('Ocp X'), axes.get ylabel('ocp Y'), axes.get title('3aromoBok rpaduxka'),
ax.legend();
r) axes.god xlabel('Ocp X'), axes.god ylabel('ocr Y'), axes.god title('3aronoBok rpaduka'),
ax.legend();
7. Ecnu mepeMeHHbIE CpaBHUBAE€MOW Napbl JAHHBIX MPEACTABISIOT KOPPEIsSLUUI0, OMU3KYI0 K
HYJIIO, TO YTO 3TO O3HAYaeT?
a) Het B3anMHOI 3aBUCHUMOCTH.
0) EcTb mostHast B3anMHas 3aBUCUMOCTb.
B) EcTb cuibHast koppensusi.
r) Hudero He o3Havaer.
8. Kakwue craructuueckue 3HadeHus 11 naradperimMa mo3posiser moxyduth metona describe() ?
a) HYucno 3anucei, cpelHEKBaApaTUIHOE 3HAUYEHUE, CTAHITAPTHOE OTKJIOHEHUE, MUHUMAJIbHOE U
MaKCHUMaJIbHOE 3Ha4YeHUE, NepueHTIb 114 25%, 50%, 75%.
6) Yucno, cpeaHee reoMeTpUUECKOE 3HaAUCHHUE, HECTAHAAPTHOE OTKIOHEHHE, MUHUMAIIbHOE U
MaKCHUMaJIbHOE 3Ha4YeHUE, NepUEeHTHIb 114 2%, 3%, 4%.
B) Uucno noamnuceil, cpeiHe apryMeHTUPOBAHHOE 3HAY€HHE, CTAaHJAPTHOE MPUOIMKEHHUE,
MHHUMAJIbHOE U MaKCUMaJbHOE yAaleHue, nepueHTwib st 5%, 10%, 20%.
r) Yucno omnuceil, TouHOe 3HauYeHHUE, NPUOJMKEHHOE OTKIOHEHHUE, MUHUMAJIbHOE U
MaKCUMaJbHOE yBeIW4eHue, nepueHtuiab asa 125%, 500%, 1750%.
9. Kak mipu BbIBOJIe 3HAUCHUS IEPEMEHHON B TEKCTOBOM CTPOKE OCTABUTH TOJBKO 2 IU(PHI TTOCIIE
JECATUYHOM TOUKH, €CIIM UCXO/IHOE 3HaUE€HUE COAEPKUT Ooublie udpp?
a) C nomo1upto oneparopa popmarupoBanus ctpoku (%) - print('%.2f' % a)
6) C momMomisio cTpokoBoro meronaa format - print('{:.2f}'.format(4/3))
B) C moMoripio (hopMaTUPOBAaHHOTO CTPOKOBOTO JuTepana - print(f'{a:.2f}")
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r) Ecnu 3HaueHne nepeMeHHOUW coAep UT OoJbine udp, TO OCTAaBUTh B BHIBOJE TOJIBKO 2
HEBO3MOXHO.
10. Kak no6aButh B 1atadpeiiM HOBBIN CTOJIOCI C JAHHBIMH?
a) 3amath UM JIJIs1 HOBOTO CTOJIOIA M onipeAesiuTh ero coaepxkumoe df["C"] =[10, 20, 30, 40]
6) C momomisto pynkiuu BeraBku df.insert(1, "D", 5)
B) C momomipto pyukmuu loc - df.loc[:, "E"] = list("abed")
r) C momompto ¢pynkuuu assign - df = df.assign(F = df.C * 10)

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

CornacosaHa Ha noptane N2 63062 16



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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