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Kype 1
Cemectp 1
B pa6ouyio nporpammy BHOCATCS cieayomue u3meHeHus Ha 2021 roa Havana moaro-
TOBKH:
1) 3amenuts Tabnuuy 2 «Pacnpenenenue TpyAOEMKOCTH JUCUHMIUIMHBI 110
BUZAaM paboT»

TpyaoémkocTh
Bup yueOHoit paboThI yac. B T.4. 10 CEMECTPaM

Bcero/* Ne 1
Obmas Tpya0éMKOCTb TUCIUIUIMHBI 110 yUeOHO- 72/4 72
My IUIaHy
1. KourakTHas pa6ora: 34,25/4 34,25
AyauropHas pabora 34,25/4 34,25
8 MOM Hucne:
npaxkmuyeckue 3anamus (113) 34/4 34
KOHMAKmHas, paboma Ha NPOMEICYMOUHOM 0,25 0,25
xoumpoane (KP4)
2. CamocrosTeabnasn padora (CPC) 37,75 37,75
camocmosmenvHoe usyueHue pazoenos, camo-
no02omogka (npopabomxa u NOEMopenue mame-
puana y4ebHuko6 u yuebHvix nocobutl, noozo-
MOBKA K NPAKMUYECKUM 3AHAMUIM U m.0.) 28,75 28,75
Iloozomosxka k 3auemy 9 9
By mpoMexyToyHOro KOHTPOJIS: 3a4eT

* B TOM YHMCIIE NPAKTUYECKAS MOArOTOBKA.(CM yueOHbIA naH)

2) 3amenuts Tabnuuy 3 « TemaTudeckui niaH yuyeOHOM AMCUUIIITHHBD)

Bueayauro
AyaHTopHast
HaumenoBanue pas/ie/ioB v TeM QMCUUILINH B paGora pHaj
(Ypymuso) cero padora CP
I3 IIKP
Bcero/* | mcero/*
Pasnen 1. Beenenue B Hayky o JaHHBIX. OCHOBBI
pa6oTs! B Python 30 14 16
Pasznen 2. OcHoBHble cTaTUCTHKY B Python 11,75 6 W o




A Bueayauro
YAMTOpHAs
Haumenosanue pasnenos n rem aAncunmann B pabora s
(yKpymHEHO) cero pabora CP
I3 ITKP
Bcero/* | Bcero/*
Pasnen 3. I'paduyeckue Bozmorxksoct Python 6 & 4
Pasnien 4. Craructuyeckue metonl B Python 12 6 6
Pasnen 5. Mamunzoe o6yuenue B Python 12 6/4 6
KonraktHas pabora Ha NPOMEXYTOYHOM KOH-
tpoje (KPA) - ko
HToro no pucuuminHe 72 34 0,25 31,75

* B TOM YHMCNE NPAKTHYECKAs MOArOTOBKA.(CM y4eBHbIit n1aH)

2) 3amenuts Tabnuny 4 «ConepkaHue JEKLUUH, NPAaKTUYECKUX 3aHATHH M
KOHTPOJILHBIE MEPOIPHUSITHSI

Koa-so
Gopmupyen Bun 4yacos/ H3
e KOHTPOJIbHO HHX
Ne M paszena Ne u HazBanue MPaKTHYECKHX KOMINeEeTeHUH T npaKTH-
i Lotk 2 " MEpONpPHAT | decKas
(uHguKaTop st ——
b) TOBKA
1 Paznen 1. Bee- | Ilpakruueckas pa6ora Ne 1. Oc- YK-1.1 Bonpoce: B
JICHHE B HAYKy O | HOBHBIE TEPMUHEL U IIOHATHS MKoc-8.1 ANCKYCCHH
naHHbIX. OCHO- | HAyKH O IaHHBIX
BBI pabOTEHI B ITpaxruueckas pabora Ne 2. YK-1.2 3auuTa pa- 4
Python Tune! nanusx Python u me- MKoc-8.1 ot
TOJIbI pabOTHI ¢ HUMU
[Ipaxtuueckas pabora Ne 3. YK-1.2 3awmra pa- 2
BBejieHuE B OCHOBHbIE MaTe- [1Koc-8.1 GoThl
maruveckue moayiu Python
[Tpaktuyeckas pabora Ne 4. YK-1.2 3awwura pa- 2
Yipapsiouye KOHCTpykiuu B | [1Koc-8.1 6OThI
Python
[Tpaktuyeckas pabora Ne 5. HSX’{K-I;I 3awura pa- 2
oc-8.
Ocnosesl paboTs! ¢ Pandas e 6oTbl
KounTponpHas padora Ne 1 YK-1.2 MUCHMEH- 2
MKoc-82 | yaq paora
2 Pazpen 2. Oc- [Tpaktuyeckas pabora Ne 6. YK-1.1 2
HOBHBIE cTaTH- | IloCTpOEHHE PSAIOB pacipesie- zﬁig
cruxu B Python | nenus B Python [Koc-8.2
[Ipakruyeckas pabora Ne 7. YK-1.1 3awwmTa pa- 4
PacyeT OCHOBHBIX CTATHCTHK B zﬁig Gotel
Python I'lKoc-é.2
3 Paspen 3. I'pa- | Ilpakruueckas paGora Ne 8. YK-1.1 3atura pa- 2
¢uueckue Bo3- | Ilocrpoenue rpaguxos B n‘{(‘é;‘_;} boTbl
moxxHoctd Py- | Python [Koc-8.2
thon
4 | Paznen 4. Cra- | Ilpakruueckas pabora Ne 9. zﬁié 3awura pa- 2




®opmupyen Kos-Bo
_— Bua 4acos/ u3
Ne Ne u Ha3BaHHE NPAKTHYECKUX | KOMIETeH ] o
o b uM
i Ne pazpena AAHATHI " ro npaKTH-
(uguxarop | MEPOUPRAT | deckas
r st noaro-
TOBKA
THUCTUYECKHUE ITpoBepka runoTe3 OTHOCH- YK-1.3 60Tl
meToabl B Py- TEJIBHO pacrpe/eneHus COBO- ggoc'g-g
thon KynHocTu B Python 0c=s:
IIpaxtuyeckas pabora Ne 10. YK-1.1 3awwmra pa- 4
KoppensiuuoHHo- ziig Gotbl
PErpecCHOHHEBIN aHalu3 B MK o'c_é 2
Python MKoc-8.3
5 | Pasnen5.Ma- | Ilpakruueckas pa6ora Ne 11. YK-1.1 3awwra pa- 212
wurHHOE 00yue- | ITocTpoenue nepesa pelieHuii zﬁli 6ot
) S T
Hue B Python B Python MKoc-8 1
I1Koc-8.2
[1Koc-8.3
Ipaktuyeckas pabora Ne 12. YK-1.1 3awmra pa- 212
ANropuT™ «CIy4aHBbIH ecy» B ziig GoTsl
Python [TKoc-8.1
MKoc-8.2
[1Koc-8.3
Konrponbnas pabora Ne 2 YK-1.1 NUCBMEH- 2
}y’ﬁ}% Has pabora
% O |
ITKoc-8.1
MMKoc-8.2
[1Koc-8.3
,/
o
Paspaboruunk: Xapuronosa A.E., K.9.H., 101EHT /4 «J&» o 2021r.
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AHnorauus

padoueii nporpammbl no aucuuiuinHe b1.B.15 «OcHoBbl Hayku o aanHbix (Data
Science)» yi1g noAroToBKU dakasaspos no HanpasjaeHuro 09.03.02
«uadopMaurioHHBIE CHCTEMBI H TEXHOJOTHI» M0 HATPABJICHHOCTH
«MUHpopMaLMOHHDBIE TEXHOJIOTHH AHAIN3A AAHHBIX)»

Leab ocBoeHusi AuMcHMILVIMHBLY llenbio aucuumauiel «OCHOBbI HAYKU O
manueix  (Data Science)» sBIAeTCI OCBOSHHWE CTYAECHTAMH TEOPETHUECKHX W
MPAKTUYECKUX 3HAHMH W NPUOOPETEHME YMEHWH M HABBIKOB B 00JIACTH NOMCKA,
KPUTHMUYCCKOIO adaiu3a MW CcuHTe3a MHGOPMauMW ¢ MCHOJL30BAHUEM  A3blKa
nporpaMMupoBanng Python mwist petenns mocTaBNeHHBIX 3a1au.

MecTo AMCHMTLIHHBI B Y4eOHOM TIJIaHe: JUCUMILTHHA BKJIOUEHA B 4YacTh,
dopMHpPYEMYIO yUaCcTHHKaMH 00pa30BaTeNIbHBIX OTHOIIEHHH yueOHOTO TmaHa 1o
HanpaejeHuto nojarotosku 09.03.02 «MudopMainoHHbBIE CUCTEMBI H TEXHOJIOTHHY.

TpedoBanus Kk pe3yabTaTaM OCBOEHUsI JUCLMIUVIMHBI. B PC3YJbTaTe
OCBOEHWST JVCUHTITUHB (POPMHPYIOTCH CNEAYIOUINe KOMTIETEHINH (WMHIUKATOPHI):
YK-1 (YVK-1.1; YK-1.2; YK-1.3); [TKoc-8 (TTKoc-8.1; TTKoc-8.2; TTKoc-8.3).

KpaTtkoe coaep:kaHue IMCHMMIMHDI

OcHOBHBIE  TIOHATHS W  TEPMWHBI HaykH o0  JadABIX.  (OCHOBHI
NPOrpaMMHPOBaHUsl Ha si3blke Python: Tunbel JaHHBIX U MeTOAbl PAbOTHI ¢ HUMH
(MEpEMEHHDIC, JIUCTHI, COBApH, KOpTeku). MaTtematnueckuil annapar. BeeacHue B
moayas math, NumPy. OcroBwr padoter ¢ Pandas. OcobennocTn ¢uibsTpamnm u
obpaiuenus kK afaHHeiM. Moayas random. 3arpyska jianHbix B hopMate xIsx, json, txt.
Beoa nanublX ¢ KAaBHATYpbl. JlorMyeckue BbIpAKEHUA. YCNOBHLIH OHOEpaTop.
Wucrpykims 1f. [{ukn While n For. @ynxkuuu B nporpammuposanuu. [lapamerpsl u
apryMmeHTsl (QyHKUFN. JlokampHbele W TmoOaTBHBIE TIEpeMeHHble. [lpomemypsl.
PasBeabiBaTeNbHBIN aHANTN3 JAHHBIX

Pan:xupoBannblil psg pacnpeaeneHua. Oruea pacnpeaencHua. BapuauuoHHbiii
pAd  pacmpeneneHus Ans  JUCKPETHOTO TmpHu3Haka. [loaWroH pacnpeneneHus.
HMHTepBanbHBIA BAPUALIMOHHBIA P pacnpeaesenus. [ ucrorpaMma pacnpecieHms.
llokazatenu ueurpanbHoit Tenaeuuud. Cpeauss apudmeTHuecKas npocrad M
B3BemeHHas. CTpykTypHble cpennune. [lokazatenw Bapwauwu. PacueTr mokazaTtenei
BapHAllMKM ¢ HCTIOJIb30BAHHEM BCTPOEHHbIX (yHKIKH. Hanmucanue COOCTBEHHBIX
dbyHKUMIA 114 pacyeTa nokaszarencit apuauudu. Iloxasatenn aCUMMETPUU U SKCLIECCA.
bubnmoTeka pandas.

O0630p pasnuuHbIX BWAOB rpadukoB (rucrorpamma, Oap-uapr, CEKTOPHAs
auarpaMma, juHedubie rpaduku, rpaduk pacceAudsa, TEIIOBad KapTa W T.4.).
OcoOeHHOCTH pa3HBIX BWUAOB TPaQuKOB W WX HWCMOIB30BaHWA. MartemaTHueckune
oubnuotexu: SciPy. Busyanuzauua aauusix na Python.

[Monatne crarmcTwdeckoi  THmoTe3sl. (OCHOBHBIE  3Tambsl  MPOBEPKH,
crarueTuueckoil runoressl. Hynepas v pabouyasi runoressl. YPOBEHb 3HAUMMOCTH .
lIpoBepka rUNOTE3 OTHOCUTEIBHO PACNpPEACNCHUA YMCACHHOCTCH, PerpeccHMoHHbIC
Mozenn. Metoa HanMeHBIINX KBaApPaTos. JlorncTHueckas perpeccus.



Beenenne B wmammHHOEe oOydueHWe. 3aJadun KiIacCH(WKAINKM W ITHHEHHBIE
moaesn. Obyuenue ¢ yunrtenem v 0e3 yunrens. [Tpodaema nepeodyuenus. Beenenue
B aHcaMOnu moaeacd. Ctoxkudr u Osrruur. Cayualinbiil nec. byctunr. PelucHue
3a7a4  Knacrepusaupv. Mepwl paccrosHusi. O030p alrOpUTMOB  KJacTEpPH3allMH
(MCpapXUUYCCKUE AafOPUTMBbl, ANTOPUTMbl KBAAPATUYHONW OLIMOKM, BbIACICHUE
CBA3HBIX KOMTIOHEHT). DddexkTrBHbIe OMOamoTekn paboTel ¢ maHHBIMA Ha Python:
numpy, pandas. Mammnnoe obyuenue Ha Python: sk-learn.

O01asg TpyA0eMKOCTb AUCHMIIMHBLL COCTABJIAET, 2 3aUCTHBIC ¢AMHUUbL (72
yaca).

ITpome:RyTOUHBIIT KOHTPOJIb: 3a4eT.



1. Les1s 0cBOEHAST AUCIHTATLIIHHBI

IMenwto aucimmunabl «OcHOBBI Hayku o JaHHbix (Data Science)» siBnsercs
OCBOCHUE CTYACHTAMM TCOPCTUYCCKUX M MPAKTUYCCKUX 3HAHMH M NpuodpeTeHue
YMEHMH M HaBBLIKOB B 00NacTH TMOWCKA, KPUTHUECKOrO aHaju3a W CHHTE3a
HHpOpMALKMU ¢ HCOONb30BAHUEM S3blKa MPOrpaMMHMpOBaHua Python ana perienus
TTOCTABIIEHHBIX 3aJaY.

2. MecTo AHCIUIJIMHBI B YUeGHOM npouecce

Hucuunnuua «OcHoBbl Hayku 0 ganubix (Data Science)» BKIIOYEHA B 4acTb,
dopMupYEMYIO  yJacTHWUKaMHW 00pa3oBaTeNbHBIX OTHOIIEHWH ydeOHOTO TIiaHa.
Jucimnuivaa  «OcHoBbl  Hayku 0 JgadHHbiX  (Data  Science)» peanusyercst B
cooTBeTCTBUM ¢ TpedopaHuamu GI'OC BO, OIIOII BO u YuebHoro mnaHa no
Hanpasnenuto 09.03.02 «MudopMauroHHBIE CUCTEMBI U TEXHOTIOTHIY.

Jucumnnuna  «OcHoBbl Hayku © jaHHeix  (Data  Science)» spnsercs
OCHOBOMOJIAralolei Ans U3YYCHUA CACAYIOLMX AUCLMIUIMH: «boabluMe AaHHbICY,
«MaremaTnueckass ~ cTaTHCTHKa», «MeTogpl  MCKYCCTBEHHOTO  WHTEILIEKTa»,
«Texnonorun  obpadorkn  uHpopmaimmuy, «MHOroMepHbie  CTATHCTHUYECKHE
MeTOIBl», «HMHTeIeKTyaTpHBIH aHamH3 AaHHBIX W CTAaTHCTHKA Ha WHOCTPAHHOM
a3bike», «MIHTEeNnneKkTyanbHbIH aHain3 JIAHHBIX U CTATHCTHKAY.

Pabouasa nporpamma aucuuniunbl OCHOBLL Hayku ¢ aanubix (Data Science)»
IS WHBANWAOB W JIWI C  OTPAHWYEHHBIMH  BO3MOXHOCTAMH  3J0POBBA
paspabaTbiBaeTcsl WHAMBHIYAJIBHO C Y4€TOM OCOOEHHOCTEH MNCUXO(H3MUYECKOrO
Pa3sBUTUA, MWHAUMBUAYAAbHBIX BO3MOKHOCTCH M COCTOSHUA 3J0POBbA  TaKUX
00YUarOTINXCA.

3. llepeuens NIAHUPYEMBIX PE3YJbTATOB 00YUeHUd M0 AUCUUILIMHE,
COOTHECEHHBIX € IJTAHHPYEMBIMH Pe3yJIbTATAMH 0CBOEHHsI 00pazoBaTe IbHOM
MPOrpaMMbl

M3yueHue naHHOH yueOHOH AMCUMIIMHBL HAMpapieHO HAa (DOPMUpPOBAHMUE Y
00YUaOIIAXCA KOMTIETEHINH, MPeICTaBICHHBIX B Tabnwie 1.

4. CTpykTypa U conepskaHue THCUHILTHHDI

4.1 PacnipenejieHue TPYA0EMKOCTH JHCUMILIHHADBI 10 BUIAM padoT
Mo ceMecTpam
Ob6waa TpyaoEMKOCTb AUCLMIUIMHBL COCTABAACT 2 3au.ea. (72 uaca), ux
pacrpedeneHue 1Mo BugaM padoT cemMecTpaM MpeACcTaBIeHo B Tabmwue 2.



TpeboBanns K pe3yJibTaTaM 0CBOCHHS YUeOHOI THCHHATLTHHBI

Tabnuua 1

No Kon ConepskaHne B pesynprate n3yueHns yaeOHOH THCIMIUTHHEI 00YYIAIOIIHECS TOJKHBL:
| komnere | komnereHuun (v €€ |  MHANKATOPH KOMIETEHITHIT
n/m 3HATH YMETh BIIaJICTh
HIAH YACTH)
1 YK-1 Cnocoben YK-1.1 3HATB: METOIUKH | METOIMKH TIOHCKa, cOopa
OCYLLUECTBJIATD [IOMCK, | nmoucka, cbopa u obpaborku |u oOpadorku
KpuTHUEeCKHH aHann3 | undopmanuu; akryanbhble | unopmauuu B chepe
U CUHTE3 poccuiickue W 3apyOexHble | NpoheccCHOHANBHOMN
uH(pOpMaLKH, UCTOYHUKM  MH(pOPMALMM B |JEATENBHOCTH
TIPHUMEHATH chepe npoheCCHOHANBHOH
CHCTEMHBII OAXO0A | NeSTeIbHOCTH, METO
IS peLeHust CHCTEMHOIO aHaIN3a
nocrapieHHbixX 3aga4 | YK-1.2  YmMers: npuMeHsTH [IPHMEHATb METOTHKH
MeTOAMKH [oucka, cbopa u noucka, cbopa u
obpaboTtku unpopmaLmy, obpadorku nudopmaumu
OCYILIECTRIIATE  KPHUTHUYECKUIi B chepe
aHAM3 W CHHTE3 WH(pOpMAIIiu, npod)eCCHOHATBHOIT
MOy4eHHOH H3 pasHBIX NeATeNbHOCTH, TIPOBOJUTH
HCTOYHUKOB, l_[pl/lMeHﬂTb Kplf[Tlfl"]eCK]/lﬁ daHanus
CHUCTEMHBIH MOIXO ans HH(pOPMALHK
pELIeHNs TIOCTABIEHHBIX 3a/1a4
VK-1.3 Bnagets: MeTomaMu METONAMH MTOHUCKA,
noucka, cbopa u obOpaboTky, cbopa u obpabortku,
KPUTHYECKOTO  aHalH3a U KPHTHYECKOTO aHAIN3a
CHHTE3a HH(pOPMaLINH; uHpopmanuu B chepe
METOANKOM CHCTEMHOTO npoghecCHOHATLHOI
MoAxoaa st peLieHus NesATeNbHOCTH
MOCTABJICHHBIX 33034
2. |IMKoc-8 |CnocobHocTh ITKoc-8.1 3HaTe: OCHOBHI HH(OPMALIUOHHBIE
IIPOBOIHTD AHAIIH3 TEXHOJIOTHH IPOHU3BOICTBA TCXHOJIOTHH aHAJIN3a
JTaHHBIX C NPOAYKLHH CEJIbCKOTO NaHHBIX, HCTOYHUKH




No Kon ConepixaHue B pesynbrate uzyueHus y4eOHONH AUCIUILTHHBI O0YHAOIIHECS TOJIKHBI;
| komnere | KoMmeTeHIHH (unn €|  HMHIIKaTopsl KOMIIETEHITHI
n/n 3HATh YMETh BIIAJETh
HITUN JaCTH)
HCTIONB30BAHHEM XO3SACTBA;, TCOPHIO U uHDOPMALINH TS

HHPOPMALIMOHHBIX
TEXHOJIOIHH B
0DNaCTH CENBCKOTO
XO34ICTBa,
5KOHOMHKH,
Oyxrantepckoro
yuera, CTATHCTHKH,
(huHaHCOB U ap.

METOIONOTHIO TUCLIATLIHH
HKOHOMHYECKOTO NPOQuIIst
(3koHOMUKA, DyxranTepckuit
V4€ET, CTATHCTHKA, (PUHAHCHI U
Ip.); “HGOPMAITHOHHBIE
TEXHOJIOTHH aHAJIH3a TaHHBIX;
MCTOUHUKH MHQOPMALMK 1151
npodeccHoHaIBLHOM
NesTebHOCTH

podeccHoHaNBHOM
OeATENILHOCTH

[TKoc-8.2 VYmers: cobuparb
UH(pOPMALUIO 718 TPOBEACHHS
aHaJIN3a; YCTAHABIUBATh
NPHYHHHO-CIICCTBEHHBIE CBSA3H
MeKAy TIPH3HAKAMHE, BBIOMPATh
H TPpUMEHATH, B TOM 4YHUCIC C
UCTIOIE30BAHHEM COBPEMEHHBIX
UH()OPMALTOHHBIX
TEeXHOJIOTHH, METONbl aHANN3a
NAHHBIX, [€e7aTh BBIBOJLI Ha
OCHOBE IMPOBEAEHHOrO aHalM3a
JaHHBIX

BbIOMPATL M IPUMEHSTD C
HCMOIb30BAHMEM sA3bIKA
Python meToab! ananusa
NaHHBIX, YCTAHABIHBATD
TIPUIHHHO-CIIEICTBEHHBIE
CBSI3H MEKIY
MPU3HAKAMU, JIENATh
BBIBObI

I[1Koc-8.3 Bnagers:
METOJIONIOTHEH W HaBbIKAMM
MPOBEACHHSA aHaln3a AAHHBIX C
HUCITOIB30BaHHEM
UH(POPMAITMOHHBIX TEXHOJIOTHIA
B 00JaCTH SKOHOMHKH, B TOM
YHCIAE 3KOHOMHKU CeNBCKOro
XO03AHCTBA

METOIOJIOTHEN U

HaBbIKaAMHW NIPOBEACHH A

aHaIM3a JaHHBIX C

HCIIONIB30BAHHEM A3BIKA

Python







Tabmura 2
Pacnpeaenenue Tpy10éMKOCTH THCHMILTHHBI 0 BHAAM padoT Mo ceMecTpam

e o O TpynoémkocTs, 1 cemecTp

qac.

O0mas TPYAOEMKOCTb TUCIUTUTHHEL 1O Y4eOHOMY MIaHy 72

1. KourakTHas pabora: 34,25

AyauTopHas paborta 34,25

8 HOM HUCHe:

apakmirueckue sansmus (113) 34

KOHMAKMHAsL padoma na nposescymoynom konmpone (KPA) 0,25

2. CamocToareabHas padora (CPC) 37,75

CAMOCIOAMEALHOE U3VYEHUEe PA3OCIOE, CAMONOOPOMOGKA

(MPOPABOMKA U ROGIMOPEHUE MAMEPUANA YYEOHUKOB U YYeONbIX

HOCOONH, ROO2OMOBKA K NPAKMUYECKUM 3AHAMUAM U M.O.) 28.75

Hlodzomoera k 3auemy 9

By npoMesKyTOUHOTrO KOHTPOJIS: 3auer

4.2 Coaep:kanue QTHMCHUINIHMHDI

Tabnuua 3
Temaruueckuii IJIaH yueOHOH JUCHHILIUHBI

HaumenoBanue pa3aesioB 1 TeM AHCHHILTHH AYAUTOPHAS | BreayamTo
. Bcero padora pHasi
{3kpynpero) 3 | IOKP |pa6ora CP
Pasgen |. Beenenue B Hayky 0 nanubix. OCHOBBI 30 14 16
pabots B Python
Pazaen 2. OcHoBHble cTaTHCTHKH B Python 11,75 6 3,75
Paznen 3. I'paduueckue sozmoknoctu Python 6 2 4
Pasznen 4. Craructuueckue metoas B Python 12 6 6
Paspmen 5. MammunHoe o0yuenue B Python 12 6 6
KOHT&KTH&SI paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0.5 0.25
(KPA) ’ ’
Hroro no aucunnanne 72 34 0,25 37,75

Pa3znen 1. Beeaenne B Hayky o gaHHbIX. OcHoBBbI padoTsl B Python.

OcHOBHBIE  TIOHATHA W TEPMHHBI HAyKd O  JadHBIX.  (OCHOBEI
NpOrpaMMHpPOBaHUs Ha si3bike Python: Tumbl JaHHBIX W METOJBI PadOTHl ¢ HHUMH
(mepeMeHHbIe, JTUCTLI, CIOBApH, KopTesku). Marematuueckuii annapar. Beeaenue B
Moayas math, NumPy. OcroBer pabdorer ¢ Pandas. OcobGennoctn dumsTparmm w
obOpanienus K janHbiM. Moayins random. 3arpyska aadsbix B oopmare xlIsx, json, txt.
BBoa paHHblX ¢ KiaBWatypbl. Jlorudyeckue BbIpaykeHHsA. YCJIOBHBIM Omeparop.
Konctpyxmus if. [{uxr While w For. ®yrkmmm B mporpaMmvupoBanun. [lapameTpsr u
aprymentsl (yHkiuid. JlokanbHbie W r00ajibHble TiepeMeHHbie. [Iporeaypsi.
PasBenpIBaTeNbHBIH aHAIA3 JAHHBIX

Paspnen 2. OcHoBHbIe cTaTuCTHKH B Python
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Pamxuporannstit pag pacnpenenenns. OruBa pacnpencnenua. BapuammoHHbIH
Pl pacnpesesieHust Ul JIMCKPETHOrO npusHaka. [losiMron  pacnpejelieHus.
HMuTepBalibHblil BApUALIMOHHBIA paA pacOopeaencHus. 1 uctorpaMma pacnopeacieHus.
[Tokazarenu T1ieHTPaabHOM TeHAeHIMK, CpenHsas apudmeTHdeckas mnpocras M
B3BeicHHas. CTpykrypuble cpeanue. llokazarenu Bapuauuu. Pacuer mokasaTenci
BapWallMM C WCIIONB30BAaHWEM BCTPOSHHBIX (yHKIWH. Hammcanwe coGCTBEHHBIX
(pyHKIMH U5 pacueTa nokaszareneld papuanuu. [Tokasarenn aCMMMETPUHM W JKCIIEcca.
bubnuotexa pandas.

Paszaen 3. I'pagpuueckue Bozmoxkroctu Python

O630p pasauunbix BUAOB rpadukoB (rucrorpamma, Oap-yapr, CEKTOpPHAas
auarpamMma, juHelnbie rpaduku, rpaduk paccesanusa, TEIioBad Kapta 4 T.1.).
Oco0eHHOCTH pa3HBIX BHAOB TPaQMKOB W WX HCIONB30BaHWA. MareMarHdeckue
oubnuoreku: SciPy. Buszyanuzanus nansasix Ha Python.

Pasznen 4. Cratncruueckue meroanl B Python

[lonatne cratucThuecko rUmoTe3sl. (OCHOBHBIE ATambl  TPOBEPKH,
CTaTuCTHUECKO runorTessl. Hynepas v pabouasi runore3sl. YPOBEHb 3HAUUMOCTH .
[IpoBepka THMOTE3 OTHOCHTENFHO pacripeleNeHnus YHhcleHHOcTel. PerpeccnonHsbie
Moiei, MeTo1 HauMeHbIMX KBaPaToB. JIorucTuueckas perpeccust.

Paszgen 5. MamunHoe o0yuenue B Python

Beenenwne B mammmHHOEe oOydeHHWe. 3amadun KimaccHpWKaWKW W THHEHHBIE
mojiesii, OO0yueHue ¢ yunrtesiem u 0e3 yuurens. [IpobGiema nepeodyuenus. Jlepero
peiwienuii. Beeaeuue B ancambaum mogened. Cnyuaiinbiii nec. DddextuBubie
onbamorexku paboTel ¢ gaHHBIMHA Ha Python: numpy, pandas. MammaAOE 00yueHME
Ha Python: sk-learn.

4.3 llpakTHyecKkue 3aHATUS

Tabnuma 4
Coaepkanye NpaKTHYECKHX 3AHATHIT H KOHTPOJIbHBIE MEPOIPHATHS
Bup
No Ne 4 Ha3BaAHHE MPAKTHYECKHX e e et S
i N‘.’ pasaesia S auiTin KOMNOETEHIIHH ro BO
(MHIHKATOPBLI) | MEpPONMpPHAT | 4ACOB
HA
1 Pazgenm 1. IMpaxtuucckas pabora Ne 1. VK-1.1 Bonpochi 2
Beeaenue B OCHOBHBIE TEPMUHbI H MOHATHS TMKoc-8.1 JIMCKYCCHH
HayKy O NaHHbIX. HAYKH O JaHHBIX
OcHoebl padotel | IpaxTuueckas paborta Ne 2. YK-1.2 3ammra 4
B Python Tuns! ganHbix Python u [1Koc-8.1 paboTbl
METOJBI pabOTEI ¢ HUMH
IMpakTuueckas padora Ne 3. YK-1.2 3ammra 2
BeeneHue B OCHOBHBIE IKoc-8.1 paboTeI
MaTeMAaTHYCCKHE MOIYIIH
Python
[Mpaxruyeckas padbora Ne 4. VK-1.2 Jamura 2
Ypasisromue KOHCTPYKIUHN B TTkoe-8.1 paboTsr
Python
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Bup
Ne Ne u Ha3BaAHHE MPAKTHYECKHX IR | RO | LI
i Ne pazpena v KOMIIETeHLHH ro BO
(HHIHKATOPBLI) | MEpPONMpPHAT | 4ACOB
HA
[IpakTuueckas padorta Ne 5. VK-1.2 3amuTa 2
OcHoBbI paGoTsl ¢ Pandas TMKoc-8.1 paGoTs!
MMKoc-8.2
KonTponbHas padota Ne 1 YK-1.2 MHCbMEHHA 2
[TKoc-8.2 51 paboTa
2 Paznen 2. [MpakTuueckas padorta Ne 6. YK-1.1 2
OCHOBHbBIE [TocTpoeHUe psoB zi‘}z‘
cratuctuku B Py- | pacnpenencuus B Python HKo;-é )
thon [Mpakruueckas padora Ne 7. VK-1.1 3amuTa 4
Pacder OCHOBHBIX CTATHCTHK B Yi-12 padorsl
Python el 3
¥ IKoc-8.2
3 Pazaen 3. IpaxTudeckas padbota Ne 8. YK-1.1 3ammra 2
['pacduueckue [locTpoenne rpadukos B Python HS;{K-];] paboTsl
0C-o.
BO3MOKHOCTH Koc-8.2
Python
4 Paznen 4. [Mpakruueckas padora Ne 9. ¥E-1.1 Jamurra 2
Crarucruueckue | [Iposepka runores zi'}% padoTs
-1.2
meToasl B Python | oTHocuTenbHO pacnpeaeneHus MKoc-8.2
coBOKymHocTH B Python MKoc-8.3
Ilpaktuueckas pabora Ne 10. YK-1.1 3amura 4
KoppemsuuoHHo- §§}§ paboTer
perpeccHoHHbII aHAJINU3 B MKoc-8.2
Python [MKoc-8.3
3 Pazaen S. [Tpaxruueckas pabora Ne 11. YK=Ll 3amuTa 2
MammnsHOE llocTpoenue nepesa pelIeHU B zﬁ'}g paboTsl
obyuenue B Py- Python MKoc8.1
thon IMKoc-8.2
[TKoc-8.3
[TpakTuyeckas padora Ne 12. YK-1.1 3ammTa 2
ANropuTM «Ciydaiinblii Jec» B 31}?{% padoTs
Fyihon MKoc-8. 1
[TKoc-8.2
[TKoc-8.3
KontponsHas padota Ne 2 YK-1.1 MUCbMEHHA 2
YK-1.2 st paboTta
YK-1.3
[TKoc-8.1
[TKoc-8.2
1TKoc-8.3
Tabnuna 5
HEPCIIEHB BOITPOCOB JJIsl CAMOCTOSITCJIBHOI0 H3VUYCHHU S THCITHIIJIHHEBI
Ne TepeyeHs paccMATPUBAEMBIX BOTIPOCOB [1Jist
Ne pazaena u temsl P P P P e
n/n CAMOCTOSITEIbHOT0 H3YUeHHS

Pasnen 1. Beenenne B
HAyKy O naHHbIX. OCHOBBI

OcobenHoct punbTpauunu U oOpalleHHss K JAaHHBIM. 3arpyska
naHHbIX B hopmaTte json. Beoa nanubix ¢ knasuatypbl. (YK-1.1,
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Ne Tlepeyers paccMATPUBAEMbBIX BOTIPOCOB 1Jist
Ne pazaena u Temsl

n/n CAMOCTOSITEJILHOTO H3Y'IeHHS
pabotsi B Python VK-1.2, ITKoc-8.1)

2. | Pazpen 2. OcnoBHble Bapuaumonnniii  pAaa pacnpenenenus s JUCKPETHOIO
craTucTuku B Python npusHaka. [Tonuron pacnpenenenus. [Tokasarenu acuMmMeTpuu u

skcuecca. bubanoreka pandas. (YK-1.1, VK-1.2, TTKoc-8.1)

3 Paznen 3. I'paduueckne | Matematnueckue dudnuorexn: SciPy. (YK-1.1, YK-1.2, TTKoc-
BO3MOskHOCTH Python 8.1, ITKoc-8.2)

4 Paznen 4. Joructuueckas perpeccus. (YK-1.1, VK-1.2, YK-1.3, ITKoc-8.1,
Cratucruueckue metonsl | [TKoc-8.2, TTKoc-8.3)
B Python

3 Paznen 5. MamiuHHOe Obyuenne ¢ yuutenem u  0Oe3 yuutens. [IpoOnema
oOyucHue B Python nepeodyuenms. (YK-1.1, YK-1.2, YK-1.3, IIKoc-8.1, [1Koc-8.2,

[1Koc-8.3)

5. Oopa3oBare/ibHbIE TEXHOJIOTHU

Tabnuua 6

ITpumeHeHHe AKTHBHBIX 1 HHTEPAKTHUBHBIX 00Pa30BATE/IbHBIX TEXHOJIOI Uil

Ne

n/n

Tema u popma 3anaTus

HanmeHoBaHHe HCIIOJIb3YEMbIX AKTHBHBIX H
HHTEPAKTHBHBIX 00PA30BATE/ILHBIX TEXHOJIOTHH

1.

[MpakTuueckas padora Ne 3.
BrencHie B OCHOBHBIC
MaTEeMaTHICCKHE MOIYIIH
Python

113

Henosas urpa

6. Texyumnii KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAS ATTECTALMS 110
UTOraM OCBOEHHS JUCLUINIHHBI

6.1. TunoBbie KOHTPOJILHbIE 33/IJAHU HJIH UHbIE MATEPHUAJIbI, HE0OX0/IHMbIE
AJ1S1 OLIeHKH 3HAHMIi, yMeHHil 1 HABBbIKOB U (UJIH) ONbITA 1eSITeJIbHOCTH

Konmpoabnas paboma Ne |

L.

2

3.

Conaaiite MaTprIOy A:

2 &4
2 2
4 815

Bapuant 1

JloOaBETe K 3TOMH MaTpHIE CTOIOEN CIIpaBa ¢ HOMepoM Bamero BapHaHTa

Cozaaiire Mmatpuny B:
5 6

=] On Ba

6
4 7
5 8

Haittu: |A = E + AT = B~

HaliTd mpou3BEICHHE BLIACACHHbIX JJICMCHTOB MATPHIL

Cosaaiite mocnenoBatenbHOCTE X 13 100 cayuaitueix uncen . Oroepute w3 Hux 10 uucen (v). lNepemeniaiite

BEKTOD V. Brdpars croyuaiiHoe 91cmo oT 2 30 15 # YMHO/KHTE €r0 Ha 5-BIH 3IEMEHT BEKTOPA V.

Co3zarb cioBaps W: 1- A
2-B
3-C
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1-D
BrigecTi TONBKO 0003HAaUeHUs OYKB, BBIBECTH HA nevaTh TONBKO LUQPHI.

HoOaBuTh CnOBaph Z: 3-C
4-D
5-E
O6penuHUTE 2 cnoBapsi 0OHOBHB MPH 3TOM W.
Bapuant 2
1. Congaiite MaTprIy A:
7 31
6 9 2
4 8BS

JloOaBETe K 3TOM MaTpHIE CTOI0EN CIIpaBa ¢ HOMepOM Bamero BapuasTa.
Conaaifte Matpuuy B:

=] & J

1
4 5
8 8
Haiiru: |E =B~* 4+ AT = B|
Haiiti mpon3Be/ieHHe BRIICACHHBIX AIEMEHTOB MaTPHIL,
2. Cozaalite nocnenoBaTenbHOCTE X w3 100 cayuaitubix uucen, [Nepemermaiite sexrop x. Ordepure u3 Hux 10
yrcen (v). Beidpars cay4aiHoe uncno ot | 10 12 H YMHOMKHTE €T0 Ha 7-bIH 3IEMEHT BEKTOpA V.

3. Coszaars cnosaps W: 1- omun
2-nBa
3-mpu
BrisecTH TOIBKO clioBa. BRIBECTH Ha MeUaTh TONBKO HHPPHL
Hobasutsb cnoBapnb Z 3-tpu
4-ueTEIpe

ObdvenunnTe 2 cnoBaps 0OHOBUB 1pH 3TOM Z.

Konmpoaonas paboma No 2

Bapuant 1

1. Coszpaiire Bexrop v: 2,3,4,2.3,2.3.4,1,1,1,5,6,6,6.

Hobasbre B KOHEL BeKTOpa diemMenTsl 5,78

OTCcopTHPOBATE BEKTOP MO BO3pacTaHHK, ITOCTPOMTH OTMBY PAHKHUPOBAHHOTO psaa. Y 1anuTh
BJIEMEHT, CTOSIIIHI Ha 4 MecTe B OTCOPTUPOBAHHOM cnivcke. Ha BTOpyH MO3HLHI0 BCTABUTH
3HadeHHe «6». Co3maTe BEKTOP X, cocTosuii n3 20 caydaiineix uncen. OObeAMHNTEL BEKTOPHI X U
y. IIpoBepHTL COOTBETCTBYET JIH OH HOPMAaJIbHOMY 3aKOHY pacrpeaeNeHus MoayYUBIIUHCSA BEKTOD
no kputeputo Hlanupo. Caenats BeIBOA.

Z, Coznath (QyHKIIMK, KOTOpas Ha BXO/ OepeT YHCIO M BBIBOJUT BCe 3HAUEHUs OT | 710 3TOr0

uncna. [Ipumep: Beoaum 5. Beixon:

1
2
3
4
5
3 3arpysutk aHHbIE O CBOEMY BapHaHTy u3 (aiina «/lanueie». Onpeaenuts KOPPEnsaiM0
meskay BPIT Ha nyiry HaceneHus (y) ¥ MHBECTHLIMSIMM B OCHOBHOI KanuTan Ha ayuy (X)
Hacenenus. [TocTpouTs ypaBHeHHE perpeccui y oT X. PaccuuTaTh Mo nokas3aTento X CPeiHIOH,
Meauany, aucnepceHio 1 kosqdunmenT Bapuauuu, Cnenats BbIBOJ 00 OJTHOPOHOCTH
COBOKYMHOCTH.

4. 3arpy3uth naHHbie student-porl.csv B Python. [lns nepemennoii G3 nosectu
KJIACCU(PHKALIMK METOAAMM;

- IEpeBO peLIeHH i,
-CIIy4aiiHbIH Jec.
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Bapuanr2
1. Coszpaitre Bexktop v: 1,3,4,1,3,7,3.4,1,7,8,5,6,33,6.

»9,2.0,
JoOaBbTe B KOHEIl BEKTOpa 3JeMeHTHI 5,7.8. OTcopTHpOBaTh BEKTOp MO Bo3pacTaHuio. [locTpouts
OTHBY paHKHPOBAHHOTO psiaa. ¥ IaluTh MaKCHMaJbHBIN 3MeMeHT 13 pana. Ha sropyro noszummo
BCTaBuTL 3uadenue «3». Co3nareb BekTOp X, cocroswuii n3 30 ciyuaiineix yncen. O0bennHuTb
BeKTOpPbI X U y. [IpoBepuThL COOTBETCTBYET JIM OH HOPMAIILHOMY 3aKOHY pacripeaeneHus
noNy4MBIIKiCS BekTop o kpurepuro ITupcona. Cnenats BLIBOA,

2. Coznate GyHKIMIO, KOTOpas Ha BXO/ OepeT 2 4ucaa X M1y M BbIBOJMT BCE 3HAYEHMS OT X 10
y. llpumep: Beonum 2, 5. Bexon:

2

3

4

5

[TpenycMOTpeTh YCIOBHE, 4TO X A0KEH ObITh Donbine v,

3. 3arpysuTh JaHHBIC TI0 CBOEMY BapHaHTy U3 (haiina «/lanHbeie». OnpenenuTs KOppeIsaIHio
mexcny BPII Ha nyiny HaceneHusi (y) U MHBECTULIMSIMU B OCHOBHOM KanuTtaji Ha ayiy (X)
HaceneHus. IlocTpouts ypaBHEHHE perpecchi y oT X. PaccunTaTh 10 MOKa3aTelNo X CPEIHION,
MeaHaHy, TUCIepcHio U ko3duiireHT Bapuauun. Crenats BHIBOI 00 OTHOPOIHOCTH
COBOKYITHOCTH.

4. 3arpy3urth maHHele student-por2.csv B Python. [Ins nepemennoii G3 mosectu
KJaccH(PUKALUIO METOIAMH!

- IePEeBO pPeLIeHHId,

-ClIy4aiHbIH Jiec.

Bonpocsl Kk 3a4uery
Haibite onpeaenenue nouarus «Hayka o nanubix (Data Science)y.
CyImHOCTE TIOHATHIT: TaHHBIe, WHGOPMAIHA W TTOKA3aTelb.
Yro Takoe crarrucTrka? OTiiMums CTATUCTUKH OT HAYKH O JIAHHBIX,
B duem cyTh MammwHHOTO 00yUeHUA?
HMCKYCCTREHHBINM MHTEIIJIEKT: TIOHATHS U TPAKTUUECKOE MPUMEHEHHUE,
OcHOBHbBIE OnUcaTENbHBIE CTATUCTUKH. MIX MHTEpNpeTanyms.
CrarncTryeckue runoTessl: CyIHOCTb, MPUMEPHI.
Oco0eHHOCTH NPUMEHEHHST KOPPEJISIIMOHHO-PErPECCHOHHOT0 aHAJIM3A.,
9. CymHocTs HHTENCKTYAILHOTO aHanu3a JaHHbIX.
10.Ornrumst Mmexay ri1yOOKMM W MAITMHHBIM O0yUE€HHEM.
11.Cywmnocts npodeccun Data Scientist.
12.OcHOBHBIE BO3MOKHOCTH SI36IKa TTporpaMmvupoBanns Python B Hayke o
NAHHBIX,
13 5131k mporpaMmmupoBanus Python: Tunel ganubix, onepauyy Haa YUCIOBLIMU
THTIAMW JAHHBIX.
145131k mporpaMmupoBanus Python: CTPOKH, CIIMCKH, KOPTEKH, CIIOBAPH.
15.513p1k nporpammupoBanus Python: Bosmosknoctu 6ubnuorek math, numpy u
random.
16.513b1k iporpaMmupoBanust Python: cratucTiueckue PyHKIHH.
17.I'paduueckue BO3MOKHOCTH A3bIKA MporpaMMupoBanus Python.
18.CraTiucTHYECKHE THITOTE3HI Ha SA3bIKE MporpaMmMupoBanus Python.
19. KoppensumoHHo-perpeccHoHHbIH aHanu3 B Python.
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20.Metoasr MamHAOTO 00yUeHHs Ha s3bike Python.

21. Knaccudukanms ¢ oMOIIb AEPEBHEB PEIICHHH.

22 Knaccudukauus ¢ noMoiubo Metoabl «Cny4yaiHbii aecy.
23 TlpakTHueckoe MPUMEHEHHE METO/IOB HAYKH O JIAHHBIX.

[Ipumep paboT
Ipaxmuueckas paboma N [. OCHOGHBIE MEPMUHBL U NOHAMUSA HAVKU O OAHHbBLX.
Bonpocet 015 oocyaucoenust:
1. Ilonarue «Hayka o aannbix (Data Science)». JlocToMHCTBA B HEAOCTATKH
Pa3NTAYHBIX OTIPENETIEHUN TTOHATHS.
2. CyuiHOCTb NOHATHI: AaHHbIe, HH(OPMALIKS U TOKA3ATENb.
3. Uro takoe craructika? Uto Bel moHMMaeTe noa MaTreMaTn4ecKkon
CTATHCTHKOM !
4. Heo0x0/1MMOCTh CTAaTHCTHKHU B HAYKE O JIAHHBIX.
5. Yro takoe mammHHOE 00ydeHue? B uem cyTh MaIWHHOTO 00yUeHU:A?
6. McKyCcCTBEHHBIM MHTEIJIEKT: TIOHSTHSI M MMPAKTHYECKOE MPUMEHEHHE.

Ipakxmuueckas paboma Ne 2. Tunet oanHblx Python u memoost pabomei ¢ HUMU.
3arpysure spyder. CospaiTe Ciieayoye THIIbI JaHHBIX: IEPEMEHHbBIE, JINCTHI,
CHOBapH, KOPTEkKU. /1714 BEKTOpAa HANKCATh AITOPUTM PAacueTa:

Z . max(b) — min(b) H i
v+ i +
[TocTponTh B NOpsaKe yObiBaHWs BEKTOP b, HaliTh npownsseieHue 5 u 2-ro

2JICMCHTOB B OTCOPTHPOBAHHOM CITHCKC.

Cnogsape W: a- A
6-b
B-V
BeiBecT TONBKO ciioBa. BeiBeCTH Ha meyaTh TOJBKO PYCCKHE OYKBBI.
JlobaBuTh CiioBaph Ze c-C
a-d

O0beauHUTE 2 croBaps 0OHOBUB MPH 3TOM Z.
Bonpocs! k 3amure:
1. B ueM ocobennoctu paboThl CO CIIOBAPAMMU.
2. Jlag gero MOTyT HUCTIOIB30BaThCS CIIOBAPH.
3. OO0pailieHue K 2IEMEHTOB BEKTOPOB,
lpakmuyeckas paboma Ne 3. Beeoenue ¢ 0CHOGHbIC MAMEMAMUYECKUES MOOYIU
Python
3arpysute spyder. Hanumure anroputm pacuera Juist JiloO0ro X:

V& -l-xS) %
sin ()
/2

;CDSI

lg x|

] +Inx
" X
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OKpyTIHTE B OOIBIIYIO CTOPOHY.
Bonpoch! k zammre:;

1. Bo3mosxxnoctd Mmoayns math.

2. CnocoObl pacuera jiorapudmos.

3. Tpuronomerpuucckue gynuuu.

ITpaxmuuecras paboma Ne 4. Yapagsiowue woncmpyryuu ¢ Python
Hanucath nporpammy ana pucosanus ropku. Ha Bxoa noaats 2 uucna. 1 umcno —
111Ar TOPKHU. 2 YKCJIO — BbICOTA TOPKH,
[Tprmep: 2 3
&k

s ok e ok o ok
Mook sk okok ok k%

Bonpoch k zammre:
1. OcobeHHOCTH WCTTOTB30BAHHS KOHCTPYKINHA elif
2. CnocoObl cO31aHus LIHKIIOB
3. BbIxoabl U3 LIMKIOB

Hpaxmuueckas paboma Ne 5. Ocnoger patbomer ¢ Pandas
3arpysute spyder. 3arpy3ure aiin ¢ ucXoaHbLIMM AAHHBIMHK Balliero papyuaHTa B
dopmare xlsx, csv w txt. [Ipw 3arpy3ke aBTOMATHIECKH TIPHCBOHTE TTIEPBOH CTPOKE
Ha3BaHus crosibuam. ObpaTutech TONBLKO K 3 ¢Tpoke Tabaunsl. Ob6paturech kK 2 1 54
cronbuaM Tadnuubl. PaccuutaiiTe CyMMy 3HAUCHUNA MO KAXAOMY U3 CTOAOLOB.
Bonpock k 3ammTe:

1. Obpaiigrns K cToyiduam Tabauiibl

2. Obpamenne K CTPOKaM TadITHLIBI

3. JobaejieHHE HOBBIX CTPOK U CTOJIOIIOB,

Ipaxmuqccras paboma Ne 6. [Tocmpoenue psooe pacnpedesients 8 Python
3arpysure spyder. 3arpysute (aiin ¢ MCX0HbIMK AaHHbIMM Bailiero apuanra. Ilo
MTOKA3aTETIO « Y POKAaWHOCT 36PHOBBIX» MOCTPOWUTE PAHKWPOBAHHBIA PAT
pacnpeneneHus u ero rpadguk (orusy). IToCTpOUTH HHTEPBATILHBIH P/
pacnpeaenenue u ero rpaguk (rucrorpammy). OhoOpMUTL OTYET ¢ BLIBOAAMM.
Bonpock k 3ammTe:

1. OcobenHoctn nocrpoeHus rucrorpamm B Python

2. PepakTupoBaHue uucaa UHTCPBAIOB

3. OcobeHHOCTH MOCTPOSHHA PaHKUPOBAHHOTO psaga B Python

parmuqeckas paboma Ne 7. Paciem ocnosnvix cmamucmur 6 Python

3arpysure spyder. [lo WCXOmHBIM HaHHBIM TIpeIBIOyWIeH 3amavdr pacCYWTaTh C
MCIOAL30BAHMEM BCTPOCHHBIX (PYHKUMEA: cpeaHee 3HaucHue, MEAMaHy, AMCOEPCUIO,
KO>((UITHEHT BapWALIMH, pa3Max BapWalWK W CPEeTHEKBAAPATHUECKOE OTKIOHEHHE.
Hanuuiure coGcTBeHHBIe (DYHKIMM JJ1sl pacueTa aHHbIX nokasateyied. CpaBHuTe
PE3Y/AbTAThI.

Bonpoce! k 3awmTe:
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1. Tlokazarenw ueHTpaTBHON TEHASHUWH
2. Tlokaszarenun Bapuaumu
3. Berpoensble ¢pynkuuu Python

Hparkmuueckast paboma Ne 8. Hocmpoenue epaguroe ¢ Python
3arpysute spyder. Ha caifre gks.ru HaliTi maHHBIe WIS MOCTPOSHW: THarpaMm
paccesiHus, CTOOUATHIX IMarPaMM, KPYTOBBIX JIHArPaMM, THCTPOrPaMMBbl M
nuueiinoro rpacguka. Io kaxkaomy rpadguky Hanucath BbiBog. ODOCHOBATL BHIOOD
rokazarenei. OGOpMHTE OTUET ¢ BEIBOJAMH.
Bonpoch! k zammre:;

1. I'paduucckuc BozamoskHocTu Python

2. Pemaxtuposanue TpauKoB

3. JobaeneHne HECKOIbKHX IrPadMKOB

4. CocraBHble rpaduku

5. Moayms matplotlib

Hpakmuueckas paboma Ne 9. [Ipogepra 2unomes omHoCUMENbHO pACNPedeIeHs
cogorynnocmu ¢ Python
llo nauHbIM paboOThL 6 NPOBEPUTL NOKA3ATEIb HA COOTBETCTBUEC HOPMAIbHOMY
3aKOHY pacnpeaeneHnd no kputepuam: Lllanvpo, [MTupcona, Kommoroposa-
CmupHosa. CpasHUTB Pe3ynbTaThl, OQOPMHUTL OTUET C BHIBOIAMH.
Bonpocsol k 3auTe:

1. OcHOBHBIE BHABI CTATHCTHUECKUX MPOBEPOK THTIOTE3.

2. Kpurtepuii ypOBHS 3HAUMMOCTH,

3. O0Lmid METOA MOCTPOCHUA AOBEPUTEALHLIX UHTCPBAIOB U MPOBEPKU
CTAaTUCTHYECKUX THTIOTE3.

4, CMBIC NOHATUI «OIIUOKA NEPBOrO POAA», «OLIUOKA BTOPOTO POAay, «cuia
TECTa».

lparmuueckas paboma Ne 10. Koppeasiguonno-pezpeccuonnniit anaius 6 Pyvthon
3arpyaute spyder. 3arpysure (paiis ¢ MCXOIHBIMM IaHHBIMHK Bailiero BapyvaHTa.
[IpoBecTH KOPPENSLUMOHHO-PErPECCUOHHDBIA aHanu3. [1ocTpoUTh: NapHy0 MOAEb
perpeccHn W MHOKECTBeHHYTO Moaerms. CpaBHHUTD pe3ynsTaThl. OGOpPMHTE OTUET C
BbIBOAdMH.
Bonpocsol k 3auTe:

1. Ouenka KauecTBa YpaBHEHHS PETPECCHA

2. OueHKa 3HAYMMOCTH YPABHEHHS B LIEJIOM

3. OueHKa 3HAYMMOCTU MAapaMETPOBR YPaBHCHUA PErPECCUM

4. Ot6op dhakTopoB B ypaBHEHHE PETPECCHA

5. Tlpeanockiikn MHK

Tparmuueckas paboma Ne | 1. T[Mocmpoenue oepesa peutenuit 8 Python

3arpy3uTh UcxoaHublie aanubie B Spyder. 3aBucuMOi mepeMEHHOH A7 NOCTPOCHUA
OepeBa PEIICHHH SBAACTCS WTOTOBBIH PE3YNBTAT TOCTYIJIEHWSA CTYACHTA B BY3
(moctynun/He mnoctynui). B kadecTBe (hakTOPOB MCMOJB3YHTE BCE OCTAJIbHBIE
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nepeMennbie. C TIOMOTIBIO TAKeTOB rpart W rpart.plot MOCTPOWTE AEPEBO PEITeHHH
AByms  cnocobamu.  Onucark  NOCTpPOeHHbie  jiepeBbs.  OUEHHWTh  KAueCTBO
knaccuuxanuyd. OHopMUTL OTUET ¢ BbIBOAAMU.
Bonpoch! k zammre:;
1. Buabl A¢peBbEB pELUCHUA
. MaTepnpeTanna pe3yneTaToB
. CokpalligHHe uKuciia «BETBEH
4. OueHka KaueCTBO MOCTPOSHHOIO AEpeBa
5. OcobeHHOCTH OWHAPHBIX JEPEBbEB PEIIECHAHN

L2 N

Hparmuqeckas paboma Ne [ 2. Aweopumm « ciryaatnwlit aec» 6 Python
[To MCXODHBIM JAaHHBIM TIPEOBIOYIOEH 3a4aYd  TIOCTPOHTH MOJENH KITacCH(HUKALNH.
[TpoBecTd naBa BapuaHTa adHanuza: ¢ oOyueHWeM H Oe3 oOyueHusi. CpaBHHMTH
pe3yabTathl Knaccuthukauui. CpaBHHTh KAUECTBO KIACCH(PMKALIMU € MPEabl1yLLIMMU
MeTogamu Kimaccudukamii. OGopMHUTE OTUET ¢ BEIBOIAMH.
Bonpoch! k zammre:;

1. KateropnanbHble MepeMeHHBIC

2. OcobeHHocTH BHIOOPA 3aBUCHMOI EPEMEHHO

3. OueHKa KauecTBa MOACIH

4. VuaTepriperamna pe3yabTaToB

5. TlpumeHenue kak meTo Kinaccudukaumuu

6.2. Onucanue NoKa3aTe 1€l M KPUTEPUEB KOHTPOJIA YCNEBAEMOCTH,
onucaHMe KA OleHHBAHHSA

Tekywuii KOHTPOAbL 3HAHMKA, YMCHMH W HABLIKOB NPOBOAUTCA B (hopMme
KOHTPOJIbHBIX PadOT C PAaCUETHLIMM 3ajJa4aMH W TEOPETHUYECKUMM BOMPOCAMH, a
TAKIKC TPCAYCMOTPECHA 3alUUTA MHAMBUAYANbHBIX 337a4, BBIMOJHICMBIX KAXAbIM
CTYIEHTOM Ha TPAKTHYECKHX 3aHATHAX. JIWKBHOAUMA CTYACHTAMH TEKYIINX
3a10/DKEHHOCTER MPOM3BOAMTCS Takike B (hOpPME BBIMOJHEHUS WHJIMBHAYAJIbHOMN
3aJa4d MO COQTBCTCTBYIOLUCH TeMe M JanbHEHIUCH ¢ 3aluTbhl NpenogaBaTeit)
kade ApHI.

Hrorosasi OlleHKA YUUTBIBAET PE3YJIbTATHI PEHTUHIOBOH CHCTEMbI KOHTPOJIS
sHanuii (Bkaaa 50%), pe3yabTaTbl KOHTPOAbHBLIX padoT mo BeeM TeMaM (Braag 50%)
Kputepuy BBICTABIEHHA OLIEHOK MO CHCTEME:

0-59 % oT MaKCUMaJIbHOrO KOJIMYECTBA OANIOB — «HE3AUTEHOR,

60 u 6onee Yo— «3auTCHOY.

7. YaebHo-MeTOoaHYeCcK0e H HHPOPMALHOHHOE 00ecTIcUeHH e JUCUHILTAHBI
7.10cHoBHas1 THTEpATYpa

I. 3narononscknii, J[. M. OcHOBBI nporpaMmmMupoBaHus Ha sizbike Python :
yueOuuk / JI.M. 3narononbcknii. — Mocksa ; JIMK Ilpecc, 2017. — 284 ¢. —
ISBN 978-5-97060-552-3. — TekeT : aneKTpoHHbIH // JIaHb : 2NEeKTPOHHO-
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onbmmoreunas cuctema. URL: https://e lanbook.com/book/97359 (mata
obpaienusi: 12.02.2020).

2. Cesepenc, U. Beeaeuue B nporpammupoBanude Ha Python : yuebuoe nocobue /
Y. Cerepenc. — 2-e u3n. — Mockra : UHTYHT, 2016. — 231 c. — Teker :
NEeKTpoHHLIA  // Jlaub : aaekTponHo-OMOnuoteunas cucrtema. — URL:
https://e.lanbook.com/book/100703 (mata oOpamennsa: 14.02.2020). — Pexnm
JIOCTYTIA: /ISl aBTOPH3. MOJIb30BATENEH.

3. Tpywxos, A.C. Cratuctuueckas o0padorka uudopmauuu. OCHOBBL TCOPUU U
KOMTTBIOTepHBIH TipakTHKkyM + CD : yuednoe mocobmwe / A.C. Tpymkos. —
Cankr-TTetepOypr : Jlanb, 2020, — 152 ¢. — ISBN 978-5-8114-4322-2. — Tekcr
. onextpouublid // Jlawb : onektpounno-dudnuoreunas cucrema. — URL:
https://e.lanbook.com/book/126947 (aata oOpamennsa: 14.02.2020). — Pexnm
J0CTYNA: sl aBTOPU3. MOJIb30BATEIIEH,

7.2 JomostTHUTETBHAS THTEpaTypa

1. Makiianor, A.B. TexHOJIOruM MHTENJIEKTYAJILHOI'O AHAJIN3A JAHHBIX | YUeOHOe

nocodue / A.B. Makwauos, AE. XXypapnes. — 2-¢ u3sa., crep. — Caukr-
[Tetepbypr : Jlaus, 2019. — 212 ¢. — ISBN 978-5-8114-4493-9. — Texkcer
WIEKTPOHHbIH //  JlaHs : 3yiekTpoHHO-0MONMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/120063 (nata oOpaweuus: 14.02.2020). — Pexum
JOOCTYTIA: UTA aBTOPH3. TIOTB30BATENCH.

2. Hecreposr, C.A. OCHOBBI MHTEIEKTYA/ILHOTO aHaIM3a JlaHHbIX. JlabGopaTopHblid
opakTUKyM | ydcbuoe nmocobue / C.A. Hectepos. — Caunkt-IletepOypr : Jlaub,
2020. — 40 ¢c. — ISBN 978-5-8114-4509-7. — Teker : 3nexkTpoHHEIH // JlaHb :
ANEKTPOHHO-OUOIHOTEUHAS CHCTEMA. - URL:
https://e.lanbook.com/book/130181 (nara odpaienus: 14.02.2020). — Pexum
AQCTYMA; /11 ABTOPU3. NMOML30BATCNCH,

3. Kpemep, H. II. Teopua BEepOATHOCTEH W MaTeMaTHYECKAasA CTATUCTHKA |
yueOHuk v npaktukym A5 By3zoB / H. I11. Kpemep. — 5-e uzn., nepepad. v gom. —
Mocksa : MzgarenbcrBo HOpaiit, 2020, — 538 ¢. — (Buicuiee obpasoBanue). —
ISBN 978-5-534-10004-4. — Texct : snexrponnsiii // 3bC HOpaitr [cafiT]. —
URL: https://biblio-online.ru/bcode/456395 (nara obpauienus: 14.02.2020).

4. Kpemep, H. [1l. DxonoMeTpuka : y4eOHUK U NPaKTUKYM /1 aKaaeMHYCCKOro
Oaxanaspmara / H. I11. Kpemep, b. A. [TyTko ; mox pemaxkuweit H. [11. Kpemepa.
— 4-e u3a., vcnp. ¥ jaon. — Mocksa : M3narenscteo HOpaiit, 2019, — 308 ¢. -
(bakanaBp. Axaaemuueckuii kype). — ISBN 978-5-534-08710-9. — Tekcer
wmektporusti  //  3BC  Kpait  [caiit]. —  URL:  https://biblio-
online.ruw/bcode/426241 (nara obpamenns: 14.02.2020).

8. [lepevens pecypcoB HHPOPMAUHOHHO-TEJTCKOMMYHHKAIHOHHON CEeTH
«HHTEpHET», HEOOXOAUMBIX /1JISI 0CBOEHUS JTUCIHILIHHbI

1. S3pik mporpammupoBanua Python. URL: https://www python.org/(oTKpbITbii
JOCTYTI)
2. Anaxonna. URL: https://www.anaconda.com/distribution/(oTkpsITHIi JOCTYT)
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3. Odwurmmanensrii caiit Pocctata. URL: http://www.gks.ru/ (OTKpBITEIH ZOCTYT)
4. Oduimansubiii caiit IlentpansHoro banka Poccum. URL: http://www.cbr.ru

(OTKPBITBIA 1OCTYI)

9. llepeuens nporpaMMHOro odecnedyeHust

Tabnwuma 9
Hepeqeﬂb NnporpaMmMHOro o0ecrneyeHus
HanmenoBanue I'o
Ne . HaumeHoBaHHE Tun i
pasgena y4yeOHOH ABTOp paspado
n/n NMpOrpaMMbl | IPOrPAMMBI
AUCHHILTHHBI TKH
Pasgen 1. BseacHue B Hayky o
nannpix. OcuoBsl padorsr B Python
Pasnen 2. OCHOBHBIE CTATHCTHKHU B
Python
Paznen 3. I'paduyeckue ) Anaconda
4 : pad Anaconda pacuérnas " 2019
BO3MOsKHOCTH Python Enterprise
Pazmen 4. CTaTUCTHYCCKHAE METOMIEI B
Python
Pazmen 5. Mawunnnoe obOyuenue B
Python

10. Omicanne MaTepHaJIbHO-TEXHHYCCKOMH 0a3bl, HE0OX0TUMOIT 151
OCYIIECTRJIEHUS 00PA30BATE/ILHOIO MPOIECCA M0 THCIUILIMHE

Tabmmmua 10

CBeaenus 00 o0ecneyeHHOCTH CHENHATH3HPOBAHHBIMY Ay AUTOPUSIMH,
Ka0uHeTamMHu, J1ad0paToOPUsAMH

HanveHoBaHHe CHIENHAIbLHBIX
NOMEINEeHHH H MOMemeHHH 15
caMocToATe/IbHOH padoThl (Ne yueGHoOro
Kopmnyca, Ne ayaMTopiH)

OcHAmMEeHHOCTh CNEMHAIBHLIX MOMEIEHHH H
MOMeIIeHHH AJISl CAMOCTOATEeTbHOH padoThl

1

2

VuebHaa ayoumopua Ond RPeeeoeHta 3aHamull
TEKYUOHHOZO MUNG, V4ebraa avoumopua ona
ZPVINORLIX H UHOUBHOVANBTIBIX KOUCY IR,
VueOHas ayoumopus Ong Mexyieso KOHmpois i1
npoMeNcYmouHol ammecmayui (26 yaeoublil
xopnyve, 102 avo.)

DxpaH ¢ 3nexrponpueoxoM | mr. (HMus. Ne358771/2)

. Ilpoexrop 1 mrT. (O3 HHB. Ne) — nproOpeTanca He 3a CYeT

CPCACTB BY3a

Bannanoycroiuusbiii mxkad 1 mr. (Mue.Ne558850/7)

4, Cuctemusiii 00k iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R ¢ monuropom 1 mr, (MuB. Ne558777/9)

5. Crena «Ceprees Cepreiit Crenanosuy 1910-1999» 1 mir,
(UuB Ne591013/25)

6. Oruerymmrens nopowkoseiit 1 nrr, (Mus, Ne5359527)

7. ToneecHoe kpemacHue K orHerymuremo 1 wr. (MuBs, No
559528)

8. Kamosu 2mr, (Mus, No1107-221225, Mus, Nol1107-221225)

9. Jaska 20 w,

10. Cron ayguropHsiit 20 1.

11. Cron pnst npeniogasaresst 1 .

12. Crva 2 .

13. Hocka maprepnas 1 wr.

14. Tpubyua vanonsras 1 mr. (6e3 uHB. Ne)

kS =

'L)J

yuebras ayoumopus Ot NPOGEOeHU 3aHAmuti
CeMURAPCKO20 muna, yyednai ayoumopus ons

1. Crcremusri 650k Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 mr. (MuB.Ne601997,
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EPVARNOBBIX 1 HHONGHAVATbHBIX KOHCY LM, Hue Ne60 1998, HB Net0 1999 Hue. Ne602000,

VaeOHaa qyoumopia Ot MeKVIeco KOHMpoaa i Hue . Ne602001, Fue. Net 02002, MEB.Ne602003,
APOMEHCVIIOUHGI QIINECayill, ROMeHieHHe 1a Hue.Ne602004, Fue. Ne6020035, Hus.Ne602006)
COMOCIIOAMeTsHON pabomut (24 vueOnulll Kopaye, 2. Monnurop 10 mT. (6e3 HHB. No) - IpHOOPETANNCE HE 34 CHET
302 ava.) CPEICTB By3a

3. Ixad¢ 2 mr. (MuB Ne594 166, MEB.Ne394167)

4. Tywba | oor. (Mue.Ne394168)

5. TTomeecHoe KpemIeHHe K orHeTymuTemo | mT. (MEB. Ne

359528)

OrserymmuTens moporukosslii | mr. (HMEB. Ne3393527)
Kamosu 1 wr, (Mue Ne351557)

Jlocka MarHuTHO-Mapkcphas 1 wr,

9. Croa5 mr.

10. C1oa koMnbroTCpHbIH 12 10T,

11, Ctv1 odmcHblit 21 1T,

12, Ceiidy 1 wir, (5¢3 MuB Nv),

EEaS

CryACHUCCKOT O0ICKUTHT KoMHaThI A4 ¢aMONOAroTOBKH

LIHB nvenw H.H. Kenesnosa YwraneHslii 2an

11. Meroauueckue peKoMeH1alMH CTY/A€HTAM M0 0CBOEHHK) JHCIUILIHHBI

llpuctynaa K M3y4YyeHUIO AucUMIIMHbL «OCHOBbI Hayku © AaHHbix (Data
Science)», CTYOeHTH AOTKHBI O3HAKOMHTBCA ¢ YUeOHOW mporpamMMmoti, yueOHOM,
HAY4YHOH W METOJMUECKON nuTeparypoi, umerieics B Oubnuoreke PTAY-MCXA
uM. KA. Tumwupaszesa, nonyuuTb B OMONMOTEKEC PEKOMCHIOBAHHLIC YUCOHUKM M
yaeOHO-METOOHYECKAHEe TOCO0MA, 3aBeCTH HOBYIO TeTpaab Iid  padoTel €
NEPBOUCTOUYHHKAMM,

[Ipeanonaraercs, 4TO CTYACHT BbINOAHACT OPAKTUYECKOE 3aJaHUE B
ayanuTOPHN, AoMa oOPMITAET W TOTOBHTCA TIO TEOPETHUECKUM BOTIPOCAM K 3alINTe
paboTHI HAa CIEAYIOLIEM 3aHSITHH.

Buabl u ¢gopMbl 0TPAdOTKU NPONYILUEHHbIX 3aAHATHIT

CTy/igHT, NPONYCTUBLIMI 3aHATHS 0053aH CAMOCTOSITEILHO BHIMIOJIHUTH
COODLUEHUE (MPE3EHTALMIO), PACCMOTPEHHYIO HA NPAKTHUYECKOM 3aHATHU U
MOArOTOBHUTHCS TIO KOHTPOJIBHBIM BOTPOCaM K 3aluTe paboThl B paMKax 4acoB
KOHCYJIbTAIIWH,

12. MeToauueckue pPeKOMeHAAlHH TIIPENOAABATC/IAM 110 opranu3auuuu Oﬁy‘-lel-ll/lﬂ
Mo JTHCOHILTHHE

KommiekcHoe OCBOEHHE CTyeHTAMH yueOHOH auciuminibl «OCHOBBI HAYKH
o panubix (Data Science)» nOpeanonaracT HM3y4eHUE PeKOMEHAYEMOH yuedHo-
METOOMUYECKOH  JINTepaTypsl,  TOOTOTOBKY K  TIPAKTHUECKNM  3aHATHAM,
CaMOCTOAITE/ILHYKD PAadOTy NPH BBHIMOJHEHWH MNPAKTHUYECKUX 33JaHUM, JAOMalIHUX
3a0alui.

Ha mepBoM 3aHSTHY NMpenogaBaTeNb 3aKPeTiIsAeT 3a KAKIBIM CTYISHTOM HOMEp
BAPUAHTA AJIS BLINOAHCHUA HHAUBUAYAIbLHLIX padoT (KaK NPaBUIo, HOMEpP BapHaHTa
COOTBETCTBYET TMOPSIKOBOMY HOMEPY CTyIeHTa B JKypHaie mpenoaasatens). [lo
KKJI0H WHIMBUIyaIbHOW paboTe nosmkHa ObITh MOCTaBleHa OlieHKa no (akry ee
3alUThl. 3AlUMTY PEKOMEHAYCTCA MPOBOAUTb HA CACAYIOLLICM MOCAC MONYUYCHUS
3ananHua 3aHATHH. [Ipenogasatent 0043aH NMPOBEPHUTH COOTBETCTBHE BHITIOJTHEHHOTO
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Hiam senonsnme Cocuma nmmy nomene: ) AR e

m-i.| B IOMCIeHRE 1LIH CAMOCTON T T OCHAMEHIOT TH CHEMNILIEIX NOMEmen it n no-

woit paborsa (Nk yuebnoro xopuyea, N Memennil v camMocTonTeannoil pabot i
ayantTopun)

12 Cond L nr (e Mus Ny
{ TVICHeCHR OCMCRNTAS KoMuatw Ans camonoarotonk

UMb wvewn H 1 Keacmora Hyransiwi 1an

L. Meroanueckne peromenaaunn CTVACHTAM 110 OCBOCHHIO AHCUMILINH B

Hpuctynas & wavueHino  aucunnanus «OCHOBB Haykn o nauubix (Data
SCIENCE)N. CTYACHTH 200AHL OIHAKOMHTLEA © YUeBHO NporpaMmoi. yuebnoi, Ha-
NUMOR M METOAMUECKON ANTEPATY PO, uMeloLLeiica 8 Gubanoteke PIAV-MCXA HM.
KA Tusupssesa, noayuuts g Gnbanorexe PEROMEHIOBAHHBIE YHEOHNKH W YUeOHO-
METOIMHECKNE NOCOOHR, 3aBECTH HOBYIO TeTPaib 1N PaboThl ¢ NEPBOHCTOMHHKAMM,

[TpeanoaaraeTen. 4TO CTVACHT BBINONHAET MPAKTHYECKOE 3a7aHue B ayauTo-

10M3 OGOPMIARET 1 FOTOBHTCA NO TEOPETHYECKHM BONPOCAM K 3alluTe padoThi
Ha CACAVIOWEM 3AHNTHH.

D,

Buawi u @opys 01padorkun nponyuieHHbIx 3anaTii

LTYACHT. MPONYCTHBLLMI JAHATHA 00S2aH CAMOCTORTENBHO BLINOAHHTL COOD-
HCHHE (NPEICHTALMIO ), PACCMOTPEHHYIO HA NPAKTHYECKOM JaHATIIK M NOATOTOBUTD-
CA 10 KOHTPOABHBLIM BOTIPOCAM K 3ALUNTE PADOTH B PAMKAX YacoB KOHCYAbTALLM.

12. MeToauieckie peroMeHaamm npenojaBarTeaam no Opraun sauun odyueHns
NO AMCHMILIHHE

KOMMIEKCHOE OCBOCHNE CTYAEHTAMM y4eOHON AMcuMnauHbl «OCHOBLI HayKK
0 aaumuwix (Data Science)» npeanonaraetT u3iy4eHHe PEKOMCHIYEMOH yuedHo-
METOAHYECKOH M eparypel, NOATOTOBKY K MPAKTHYECKHM 3aHATHAM, CAMOCTOATCL-
HYKO pat_)OT_\ NpH BbLINOJAHEHUH NPAKTHYECKHN 1AJAHHA, JOMALIHKX 3aJaHHi,

Ha nepBom 3aHATHM NPENOAABATENb JAKPEINIAET 32 KAKIABLIM CTYAEHTOM HOMEP
BaApHaHTa ANA BbINOJIHEHHA HHIAHBHIYANbHBLIX p360T (KaK NpapxaIo, HOMEP BaApHANTa
COOTBETCTBYET NOPAAKOBOMY HOMEpY CTydeHTa B AypHane npenonasarens). Ilo ka-
AN0I MHAMBHAYANLHOM paboTe moakHa ObiTh NOCTABEHA OUEHKA MO dakry ee 3a-
LIHTBI. 3a|.um_\ pPEKOMEHAYETCH MPOBOIANTEL Ha CAeAyueEM nocne NOJAYMEHHA 3a1a-
HHua zauatum. [lpenonasarens 0BA3aH NPOREPHTEL COOTBETCTBHE BLINOAHEHHOIO 3a-
NAHHA MCXOAHBIM JaHHBLIM BapuaHTa cTydenTa. Takum obpasom, HCKIIOUAETCA BEpO-
ATHOCTE NarKaTta

B pamkax kypca npeaycMoTpebl Gopmbl paboTel CTYACHTaMI B MAIBIX IPYN-
nax, OPHEHTHPOBAHHLIE HA PAa3BUTHC HABLIKOB BIAMMOJICHCTENA Y CTYICHTOB NpH
pPEIEHHH ﬂp(’d)ﬁCCHOI{aJ'II:HbIX aajnav.

[Mpenonagarens NOMKEH CTHUMYIMPOBATHL CTYNCHTOB K 3aHATHIO Hay'HO-
MecAea0BaTeNbCKO paboTOM, HAYHEHHIO HAYYHOIR IKOHOMETPHYECKOH AHTEPATYPLI,
B T.4, OTEUECTBEHHON M 3apyDeKHOR NEPHOINKN,

CTyaeHT MOKET NPOBECTH CODCTBEHHOE CTATHCTHYECKOE natbnoaeHne 3a co-
LHMATLHO-IKOHOMMHECKHMHU ABICHUAMM, NPEICTARIAIOUMMH €ro Hayu bl HHTEpeC,
AOCTPOMTE CTATHCTUHECKYIO MOAENL, CACNATh MPOrHo3. B cnyuae Haaiexaulero Ka-
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decTpa, ero paboTa MOAKeT OBITH Jacayiana wa Hayunom
cTyaeHyeckoit HayuHon koudeperom. Io pemenmo “‘b:?\;:t i o
LIME NPHIOBKIE MECTA HA HAY'UHBIX CTYACHUECKNX xonq,epe“um;\“‘;;‘:'\‘m
NATLCA OT CAAYUN 3a4€Ta MO AUCUNTINHE. ’
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PELLEH A _

o pabosm aporpasen mcann st bLES « Ocnonst wnaykn o aaunwis (Data Science)n
QIOTBO no wanpassennmn 090302 «ludopsaunonniie cHCTEMBL I TEAHATONI, Hi-
ApEnaen ot <HndopyMatnon ke TENHOTONI ANATH IR LRI LIXY
(RBATHPURAINE BRIy ORI - Bakananp)

: ervvaesod Masmeon Anbeprosnoit. aouenton kadeaps duiancon ®FEOY BO r.
Fovwms S PTANVMONA mwenn KA. Tumupaicnan, kaHARAATOM IKOHOMITUSCKHX HAVK (Aa7ce no
FELTY PRUGIECHTL OpOSCICHO. PCUCHINpOBaHKe padoMeil nporpasMbl AHCIRARNL « OcHoBbBI
raYAw o aamwenn (Data Scieace)r OTION BO no nanpasachmo 090302 alughopyunjuonnse
TR e A aeiiocTh Hingopaannonnsie Texnoaorm anATHa AanHbIX
VINOBCH ofy e Ganaranpuar) paspaborannoil 8 @IB0Y BO «Poceniickuii TOCY 1APCTBCH-
e Arpapri veseponter - MOXA umenn KA. Tustnpasesan, Ha kageape CTATICTIRY 11 KO-
TMCTPERH (PAPAOOTYHK -~ NIPHTOHOBA AWHA EBrenbesna. KAHINAAT IKOHOMUMCCKIIX HAVK. 10~
CHYT KadC AP CTITHCTIRH i WOHOMETPHKN ) :
PACCMOTPOR IPCICTARICHULIE HA PEUCHINPOBAHIC MATEPIHAAL, PEUCHICHT ApIIE] K Cle-
WO BWBO AN
Ipcassricunas padouas NPOIPasya anCuUnnanibl « OCHOB Havkn o aaniwix (Data
Soencels (aawe wo resery [Tlporpassa)  coomsememavem tpebosaimam ©FOC BO no
RANPABICHIN Y 03 02 o Hhepapmaquonnbie cucmesm W mexuoto uus Mporpasmya codep wum see
WHOENBS DALAC WM. coomacmicmalen TPEGORIMITEN K HOPMATHBHO-METOANMECKIM JOKVMEHTAM.
2 DNpeacrasicnnas 8 [lporpasse axmryaisnocms VHCOHOM AHCUMNAIHB! B pa\'wax peani-
s OO BO we o0 scum couuenuo — IMCUININAA OTHOCHTC K ANCILANAMNAM MacTI.
GOPUHPYVEMON VHACTHHKAME 0OPATOBATENBHBLIN OTHOWEHMI VueBHOTO UNKIA VUeBOHOIO 1iKaa —

A

3 NMpeacrapacunme 5 [Iporpavse e INCURNANRKS COOMEENICMAVION TPEOOBIHIAM
OIOC BO wanpasacsus (19 03 02 « Mughopuayuonnsie cucmess u mexnotosuis.

4 B coorsercrain ¢ [lporpammoit sa ancunnaniofi « Ocnossl nayven o aanusiy (Data
Science)» saRpenacio 2 sawnemennunu (6 uwonkamaopos). Ancunnaina « Ocnosn HANKM O 2an-
ubiy (Data Science)» n npeacrasnennas [porpassa cnocoona pearuzosams X B 00LABNCHHBIX
TPeOOBAHHAX

S Pervasmumer o0yyenus. npeicTapichiuic B [IporpamMme B KATErOPHAN SHATh, YMETh,
BARAACTL COOMEE NI M WO cncuudmh‘c M COACPAAHIMIO ANCUNTUTHHBL B QEMORCMPUPVION G0N0 X~

HOCMe MOTVYCHIR SAABICHNBIX PEIVILTATOR
6 Ofwas TPy A0EMKOCTE Adcunminie « Ocnossl naykn o aanuwix (Data Science)»  co-

crasasct 2 3a4eTHbIC ¢aAMHHUL (72 vaca)

7. Mudopmauns 0 B3UMOCBAIH HIVMACMBIX IHCUNILIHH H BONPOCAM HCKMIONCHHA ay6an-
pOBaHUR B COICPAANII AHCUNTINH c‘uanm;_'q:gﬂﬂ:_‘ﬁjcﬂmlﬂtnbHOL'Tu Hucunnanua « Ocuo-
BLs waview o ramuein (Data Science)» psansocesana ¢ apyrumi ancunnannass OMOIT BO
3'-«:(,“;‘;0 naawa no wanpassenwo 09 (3.02 ol Inhopuayuonnsie Cucme sl i MExXRaIosulin W Bo3-
MOEHOCTE AVOIHPOBAHMA B COACPAANNN OTCV TCTHYVET.,

8 [lpeacrasnennas [Iporpamsa Apeanofaraet HCNONLIOBANHE COBPEMEHHBIX obpasosa-
FEALHLLY TEXHOAOTHIL HCNOABLIYEMBIE TIPH PN IALIMN PALINYHLIX B0 yueOuoli paGotw. Dop-

s OOPAIOBATEALHLIX TEXHONOTHIT Coomaemcni
9 TMporpasma 2cuurmiie « OCHOBLI HAYKH 0 JAUNEIN (Data Science)n npeanonaract

NpoBEICHAE JAHATHI B HHTEPAKTHBHOI opye

10 Buisi. colcpA&aHne i TPYAOEMKOCTL CAMOCTORTENLHOA paboThi CTYACHTOB, NPEACTAB-
neunsic 8 [lporpamme. coomeemcmeayiom rpefoBaHIAM K MOATOTONKE BLNYCKHHKOR, COACPAI-
unscs so O OC BO nanpasacuns 09.03.02 « [Inhopuayuonnsie Cucniemsl W mMExnoroTuts,

I 1. MpescrasicHisie w onucantbic 8 [porpasme GOpMEI mexVIel OUEHKH 3Haln (sanim-
T8 pabot). coomaemcemayiom cnewsdike 1CUHNANHEL H TPEBOBAHNAM K BLITIY CKHHKAM

@opMa NPOMEKYTOUHOIO KOHTPONR IHANMIT CTYACHTOB, NPCAYCMOTPEHHAl [Mporpasmofi,
ocviecTRAseTcR B GopMe 3a4eTa B | ceMecTpe, 4T coomeememaven CTaTycy AMCUHNAHHB, KaK

AMCHMTITHHBE YacTH, (Impunp;cuoﬁ VHACTHHRAMH OOPAIOBATE ThHBIX OTHOWEHR Y 4eDi
- b1 B @1 OC BO nanpasaenna 09.03 02 «Hupopuanuonnme cucmenm u mexwo 101 .
12. @opmbi OueHKK AN, npeacTaBacHumie o [porpavse. coomaememey wom creumnire

AMCUNILAHIES  TPEGOBAHHAM K BBITTYCKHHKAM
13.  YueGuo-seroanieckoe obecneueHue AMCUNMANKLL NPEICTARIEHO  OCHORNON mirTe-

paTypoit — 3 HCTOUHMKA (G0BMHA VUEOHIK). JONOAHNTETLHON ANTEPATYPOIl — 4 HilMeHOBAH IS
Hurepuer-pecypesl — 4 UCTOMHNKA W coomaememdyvem Tpebosaniam GIOC BO HANpasIeHis
09.03 02 «llughopyayiionine cucness: 4 MexHoTO U v,

14 MarepnaabHo-TexXHieckoe  00ecneyeHne ITHCUHITHHLL  COOTBETCTRYCT cneundmse
ancunnindsl « OcHorsl vavkn o aankeix (Data Sciencel» o 0BECNEHNBACT HEMO Th IORIHNE coBpe-
MEHHBIN 0OPAIOBATEIRHLIX. B TOM YHCIC HHTCPAKTHBHBIN METOA0B O0VHCHIS

[5 MeToamueckne  peKOMCHAAUMI  CTYIACHTAM M METOMNMCCKHE  peKoMeHIatmm
NPENOLABATEARM 110 OPTAHHIALANN 0OYUEHIA N0 INCUHNANNE JAKOT NPEICTARICHIE O ClEUndiKe
O0YHEHIE N0 Tncuiinme « Ocnosbs navien o 1anuniy (Data Science)y

OBUIHE BBIBO 1bI

Ha aCHOBIHHIT [IPOBEICHHOTO PEUCHIHPORANNA MOKHO CICTATE 1K THOMEHIE. MTO Napakiep.
CTPYKTYPA it COACPARAHIC PAOAuEi NPOrPAMMBL THCUHIIMHBE « OCHORK HavKi 0 1animy (Data
Science)» OTNOM BO no wanpasaennso 09 03 02 « I nhopuayuonsse cucmesis i mexsoro i s
HANPARICHHOCT L «o/ [Hghopvantguonusie mexwo 10 Tt anaitisg Oans o (KBATPUKAIIS BBINVCKHIKGS
— Gakanasp). paspaboraunas Naputonosoii A E .k 2 M . JouenTonm KAPCIPR CTATHCTHRN M KO-
HOMETPHKIL CooTBETCTEVET IpeboBaniam DIOC BO. CORPEMEHHBIM TPEGOBAHIIM IKOHOMNKH
phitika TPYAA W N0IBOANT (P €€ PEATHIALLN VENTWINO 0BECHEUHTE (BOPMIIPOBANIE 1A% BICHHBIN
KOMIIETEH 1

Peuersent Llepeyaena M A 10uenT Kaeapu dunancos ®IEOY BO «Poceniicknii rocy aaper-
BEHHB arpaphsit venseponret — PICNAcTivienn KA TUMMPS RIS KN 1aT I
HOAMUYCTRIIN HAVK “ " & 2( /ﬂ




