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B pa6ouyio mporpammy BHOCATCA ciefyiomue u3menerus Ha 2021 rox Havajla MoAaro-

TOBKH:

1) 3amenuts Tabnuuy 2 «Pacnpenenenue TpyHL0EMKOCTH AMCUHUIVIMHBI 110

BUJaM pabor»

" I'pynoémkocts, 1 cemectp
Bun yueGHoii padoThi Py S, B

O0masi TpyaA0€MKOCTh AUCUHUIUIMHEI II0 y4eOHOMY IIaHy 7212
1. KonrakTHas pabora: 12.25/2
AyauTtopHas pabora 12,25/2
6 MoM yucne:
npakmuyeckue 3anamus (113) 12/2
koumaxmuas paboma Ha npomesicymounom koumpone (KPA4) 0.25
2. CamocrosaTeabnas padora (CPC) 59,75
camocmosmenvHoe u3yieHue pasoenos, camono020moGKa
(npopabomxka u nogmopenue Mmamepuana y4eOHuKos u yueo-
HbIX NOCOOUL, NOO2OMOBKA K NPAKMUYECKUM 3AHAMUAM U

' m.o0.) e W
[loozomosra k 3a4emy 4
By npomexyToYHOro KOHTPOJISL: 3a4eT

* B TOM YHMCIIe NPaKTUYECKas NoAroToska.(cM yueOHbIM naH)

2) 3amenuts Tabauny 3 «Temarndeckuii mian yueGHOM IUCIUIUTHHBDY

AyanropHas B

Haumenopaume pasjieos v rem menmmimn Beer pa6ora HERYAREG

(ykpynuéno) a—— I3 [IKP é’"aﬁcp

Beero/* | peero/* | PA00T®

Pazzen 1. Beenenue B nayky o jlanunix. Ocuo- 20
Bbl pabore! B Python - - 4 16
Pasznien 2. OcHosuple crarucruku B Python 16,75 1 15,75
Paszen 3. ['paduyeckue Bosmoxnocrn Python 9 1 8
Pazpen 4. Crarucrryeckue merount 8 Python 12 2 10
Pazpen 5. Mawunnoe obyuenue 8 Python 14 4/2 10
KonraxTHas paboTa Ha IIPOMEIKYTOYHOM KOH- 0,25 0,25




o AyauTopHas
Haunmenopanue pasjie/ioB u rem ucuunimmn pa6ora Bureaynuro
5 Beero pHast
(yxpynuéno) 3 IIKP 6ora CP
Beero/* | Beero/* | P00
Tposie (KPA) -
Wroro mo Ancnumiiume 72 12 0,25 39,75

* B TOM YMCIIC TPAKTHYCCKAs NOArOTOBKA.(cM YucOublit nan)

2) 3amenuts Tabuuuy 4 «Copepkanue JeKUUi, TPAKTHIECKUX 3aHATHH H
KOHTPOJILHBIE MEPOIIPUSTUSI»

Koa-
BO
Bun yacos/
No ®opmupyembie | KOHTPOJIbHO AR
n/;l i paien upaxjﬁzet?:unxa;{::a'ruﬁ . ro :ﬁzﬁ
(MmauKaToph) | Meponpuat |
i noaro-
E ro-
TOBKA
| 1 Paznen 1. Beene- | Ilpakruueckas pa6ora Ne 1. YK-1.1 Bonpocst 0,5
HME B HayKy O OCHOBHBIE TEPMHUHBI ¥ T10- [Koc-8.1 AHCKYCCHH
naHubIX. OCHOBBI | HSITHS HAYKH O JI@HHBIX
pabotel B Python | Ilpaktrueckas pabota Ne 2. YK-1.2 3auuTa pa- 0,5
‘ Tuns! nauuex Python u IKoc-8.1 6oTsl
’ MeTOofbI paboTHI C HUMH
1[‘ [TpakTuyeckas pabora Ne 3. YK-1.2 3awura pa- 1
| BBenenue B OCHOBHBIE Ma- [MKoc-8.1 60Tl
; TEMATHYECKUE MOJLYJIH
| Python
1 IIpaxTuyeckas padorta Ne 4. YK-1.2 3auiura pa- 0,5
| [ Y Ipassiomye KOUCTPyK- [Koc-8.1 60Tl
‘ l 1y B Python
1 j [1paktuyeckas pabora Ne 5. ¥K-1.2 3awyura pa- 0,5
‘ ] OcHoBsI pa6oTsl ¢ Pandas ITKoc-8.1 6oTHI
j [TKoc-8.2
Konrposnbnas pabora Ne 1 YK-1.2 NIHCBMEH- !
- ~4’~ I LIEee-.2 Hast paboTa
2| Payuen 2. Ocnos- | Ilpakrrueckas pabora Ne 6. YK-1.1 0,5
| dple cratucTuky s | [locTpoenue psios pacnpe- z&:g
Python Jenenns B Python [Koc-8.2
[Ipakrnyeckas pabora Ne 7, YK-1.1 3awwura pa- 0,5
Pacuer ocnosubix craTy- ;’:ﬁ:g ot
crui B Python [Koc-8.2
3 | Pasuen 3. 1 padu- Hpaktuucckas pabora No 8. YK-1.1 3awwura pa- l
HECKHE BOSMOK- Hocrpoenne rpadikos B Ilsll<l§g182l ol
Hocty Python Python [Koc-8.2
4| Paspen 4. Crarn- | llpaxrnueckas paora Ne 9. VI-L1 3awta pa- 1
cruueckne Meto- | [lposepka ruiores oTHocH- z&:g 6OTbI
nbl B Python TEJILHO paclpeiesieHus co- MKoc-8.2
Bokynnocty B Python MKoc-8.3




Koa-
BO
B yacos/
Ne il N b R BOE ®opmupyemMble | KOHTPOIBLHO I:la :Zx
n/n 2 NPAKTHYECKHX 3aHATHH TN ELERnaE o 4
(MHAMKATOPBI) | MeponpHAT e
e cKast
noaro-
TOBKaA
[IpakTnueckas pabora No YK-1.1 3amuTa pa- 1
10. KoppensiuonHo- VK-1.2 ot
perpecCMOHHBIM aHalu3 B n&}’(l(();l-gz
Python ITKoc-8.3
5 | Pasnen 5. Ma- Ipaktuyeckas pabora Ne YK-1.1 3amura pa- 171
LIMHHOE 00yue- 11. TlocTpoenue aepesa pe- zlélg Gotbl
rue B Python B P s
¥ wenuit B Python MKoc-8.1
[1Koc-8.2
ITKoc-8.3
[Ipaxtuyeckas padora Ne YK-1.1 3auura pa- 171
12. Anroput™ «ciyyaiHbIH zﬁig Gorer
e &L T
necy B Python MKoc-8.1
[TKoc-8.2
[TKoc-8.3
KonTposnbHas padora Ne 2 YK-1.1 IHCBbMEH- 2
VK-1.2
Has paboTa
VK-1.3 P
[TKoc-8.1
: [1Koc-8.2
| J1Koc-8.3
Paspa6ortuuk: XaputoHosa A.E., K.3.H., AOUEHT /A «wh» oJ 2021 r.
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AHHoTAUNMA

padouei nporpammbi 00 aucuniviae b1.B.15 «OcuoBbl nayku o nanubix (Data
Science)» 151 MOArOTOBKH 0akanaspos mo HanpasacHuo 09.03.02 «Hudopma-
IHOHHbBIE CUCTEMbI H TEXHOJIOTHKH» MO HanpaBaeHHocTH «UHdopMauHoHHBIE
TEXHOJIOTHH AHAJIH3A JAHHBIX»

Heab ocBoeHus aucuuminnbl: Llenso qucuuminnbpl « OCHOBBL HAYKU O JAH-
HbIX (Data Science)» ABAAETCA OCBOCHHE CTYACHTAMH TEOPETHUECKMX M MPaKTH4e-
CKWX 3HAHWI W MpHOOPETEHNE YMEHWI W HABRIKOB B OOJTACTH MOWCKA, KPHTHUECKOTO
aHanM3a W CMHTEe3a MHQOPMaLKK ¢ HCMOMb30BAHUEM A3bIKA MporpaMmupoBaHns Py-
thon Ut perenns MOCTaBIEHHBIX 3a/1aY.

MecTo AMCUMINIMHBI B Y4e0HOM IVIAHE: JMCLUILIMHA BKIOUYEHA B UacTh,
(hopMHpPYEMYHO YHACTHHKAMH 00pa3oBaTeNbHbIX OTHOLUEHHWH y4eOHOTo nnaHa no Ha-
npasiaeHto moarotorkn 09.03.02 «MAGOPMATIMOHHBIE CHCTEMBI H TEXHOIOTHHY,

TpeOGoBanus K pe3yJbTATaM OCBOSHHS JHCUHILNIHHBLI, B PE3YJILTATE OCBOE-
HHUS JUCLUMITIMHBL (POPMUPYIOTCA CAEAYIOLIHME KOMAETEHUMM (MHAMKATOpbl): YK-1
(VK-1.1; YK-1.2; YK-1.3); TTKo¢-8 (TTKoc-8.1; [TKoc-8.2; TTKoc-8.3).

Kparkoe coaepkanue JUCLHUILVIMHDL

(OCHOBHbIC MOHATHS W TEPMHHBI HAYKH O AaHHbIX. OCHOBBI MpPOrpaMmMHpOBa-
HUA Ha s3Ik Python: THIBI JAHHBIX W METOB! padOTHl ¢ HUMH (TIEPEMEHHBIE, JTHC-
Thbl, COBApU, Koprexu). MareMmaruyeckud anunapar. Beeaenue B moayis math,
NumPy. OcHoBbl paboTsl ¢ Pandas. OcoOe¢HHOCTH DUAbTPALNK W OOpalLCHHA K AaH-
HeIM. Moayab random. 3arpy3ka aadnbix B opmare xlsx, json, txt. BBoa JaHHbIX ©
KnaBuaTypsl. Jlornueckne BolpadkeHUs. YcnoBHblid oneparop. MucTpykuus 1f. Lnkn
While n For. @yHKIMM B nporpaMMupoBaHun. [TapaMeTpsl W apryMeHTHl (PYHKITHA.
Jlokanbuble U rnodanbHble nepeMeHHble. [lpounenypsl. Pa3BeablBaTeNbHbIE aHAINS
JAHHBIX

ParxupoeanHbiii paa pacnpeacnenus. Oruea pacnpeaeneHus. BapHanyoHHbIH
pAA pacnpeicienus A AMCKpeTHoro npusHaka. [lonuron pacnpenenenud. Murep-
BabHbIA BApUaUHMOHHBIA psia pacnpeacneHus. ['Mctorpamma pacnpeaencHus. [loka-
3aTeM MEHTPaNBHO TeHAeHTH, CpeHaAg apuMeTHIecKast MpoCcTast U B3BEIICHHAS,
Crpykrypuble cpeanue. llokaszarenu papuauuu. Pacuer nokasareneii papuaumu ¢
HCNOAb30BAHHEM BCTPOCHHBIX (yHKUMi. Hanucanue coOcTBeHHbIX (YHKUMA Ans
pacuera nokaszareneil sapuaiin. TTokasaTenm acCHMMETPHHE | JKelecca. budmoreka
pandas.

(O030p pasMUYHBIX BHI0B rpadwkoB (reTorpaMMa, Gap-4apT, CEeKTOpHas aua-
rpamma, JauHernbie rpaduky, rpaduk paccesnus, Teiosas kapra u 1.4.). Ocodenuo-
CTH pa3HbIX BUAOB rpaMKOB M HX HCMONb30BaHUs. MartemarHueckue OMONHOTEKH:
SciPy. Buzyammzarms n1aHsbeX Ha Python.

[TonsaTue crarMcTUYECKONA rUnoTe3bl. OCHOBHBIE HTAILI HIPOBEPKU, CTATUCTH-
ueckoH runote3bl. Hynepas n pabouas runotessl. YpoBeHb 3HauMMOcCTH . [TpoBepka
THMOTE3 OTHOCHTENBHO pACMpeneNeHns] YHCIEHHOCTeH. PerpeccHoHHBIE MOAETH.
MeToa HaUMEHBIINX KBAAPATOB. JIOTUCTHYECKas perpeccust.



BeeacHue B MauwiMHHOC 0OyucHHE. 3aaaud KnacCH(GHKAUMK W JTHHEHHBIC MO-
nenn. O0yuenne ¢ yuntenem u 0e3 yunrens. [Ipobnema nepeodyueHns. BeesieHne B
aHcam6ban moaenci. Ctakuur u 03rrudr. Cayuaiinelii nec. Byctunr. PeweHue 3aaau
KrmacTepusanmi. Mepel paccTostHus. O030p aNTOpPHTMOB KITacTEPH3AINH (MepapXu-
UECKUE AIIOPUTMbL, ATOPUTMbL KBAAPATUYHOH OIMOKU, BBIACIEHUE CBA3HLIX KOM-
MOHCHT). 2PPexkTuBHBIC OUONHOTCKH pabdoThl ¢ AAHHBLIMU HA Python: numpy, pandas.
MarmminHoe 00yuenne Ha Python: sk-learn.

OO0wasi TPpyaA0eMKOCTh JMCLHUILVIHHBI COCTAB/SAET. 2 3a4E€THbIC SIMHULLL (72
yaca).

ITpoMe:KYTOUHBIH KOHTPOIB: 3a4ET.



1. Heab ocBOEHHS AHCUHIJIHHBI

Lenbio aucumniiinbbl «OCcHOBBL Hayku o Janubix (Data Science)» sBisercs oc-
BOCHHE CTYACHTAMH TCOPETHUECKHUX M NMPaKTHYECKHUX 3HAHUHA WU MPHOOpPETEHHE yMe-
HWI W HAaBBIKOB B OOIACTH MOMCKA, KPHTHUECKOTO aHaIn3a W CHHTE3a HHPOPMAIIH ¢
UCIIOJIL30BAHUEM $3bIKA nporpammupoBanua Python ais pelieHust nOCTABJIEHHBIX
3ajaau.

2. MecTo AHCHHNJIMHBI B YY¢0OHOM MPOIecce

Hucuumuna «OcHoBbl Hayku 0 gannbix (Data Science)» BKIIQUEHA B YACTh,
GOpMHPYEMYKO YHaCcTHHKaAMK 00pa3oBaTeibHbIX OTHOWEHUHA yuebHoro nnaHa. duc-
TuinHA «OCHOBEI HAyKH O JaHHBIX (Data Science)» pearmsyeTcs B COOTBETCTBHM C
TpeboBanuamu CI'OC BO, OIIOIlI BO v Y4eOHOro mnaHa no HanpaBICHUED
09.03.02 «MHpopMaLHOHHBIEC CHCTEMbI U TEXHONIOTHUY.

JvcimnnnHa «OCHOBBI HAyk| O JanHBIX (Data Science)» siBaseTcs OCHOBOIO-
JararowWwei Ans “3YYCHUA CICAYIOWNX AMcUnnine: «bonbwue nanHbie», «Marema-
THYECKAsT CTATHCTHKA», «MeTOMB HCKYCCTBEHHOTO MHTEIIEKTa, « TEXHOIOTHH 00-
padorku undopmanuny, «MHOIOMEPHLIE CTATUCTUYECKUE METOAbD, «MHTEIUIeKTY-
aNbHbIM aHaMW3 JaHHBIX W CTATUCTHUKA HA MHOCTPAHHOM s3bike», «MHTernexkTyansb-
HBIH aHATM3 TAHHBIX U CTAaTHCTHKAY,

PaBouas nporpamma aucuuiuiuisl OCHOBBI HAyKu O gandbix (Data Science)»
JJ19 MHBAJTWAOR H JIMLL ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH 3A0POBbs pa3pabaTblBacT-
CSl HHMBHAYAITBHO C YUETOM OCOOEHHOCTEH TICUXO(M3NIECKOTO PA3BUTHS, WH/IHBH-
AyalbHbIX BO3MOKHOCTEH U COCTOAHUS 310POBbS TAKUX O0YUAOIUXCS.

3. IlepeyeHb MIAHHPYEMBbIX Pe3yabTATOB 00YUEHHS MO JUCLHNIHHE,
COOTHECCHHBIX ¢ INIAHHPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTe/ILHOIM
NpOrpaMmbl

M3yueHne gaHHOHW yueOHOW AMCUMMIMHBLI HampaBieHO Ha (QOpPMHpPOBAHHE Y
00y4arolMXCcs KOMIETEH U, NpeacTapleHHbIX B Tabnuue 1.

4. CTpyKTYpa U coaep:kaHHe THCLUUNIHHDI

4.1 Pacnpenenenue Tpya0éMKOCTH JHCUHILIMHBI 110 BHAAM padoT
no ceMecTpam
O01mas TpyAoEMKOCTb AUCLUMIHHBL cOcTaBaAcT 2 3au.ca. (72 yaca), MX pac-
TIPE/IETIEHNE TI0 BUIaM PadoT CEMECTpaM MPEICTABICHO B TadHIE 2.



TpeOoBanus Kk pe3yJbTaraM 0CBOCHHS Y4eOHOH THCIHINIHHEI

Tabmauua 1

JHTH aHAJTH3 TAHHBIX
C MCIMOJIL30BaHUEM
UHGOPMALIHOHHBIX
TEXHOJIOTr Uil B 0dJiac-
TH CeIbCKOT0 X035H-

HOJIOTHH NMPOH3BOACTBA MPO-
JYKLIHH CENIBCKOrO XO03ICTBa;
TEOPHIO U METOAONOTHIO IMC-

LUIUTHH 9KOHOMUYECKOTO PO~
s (3KOHOMEKA, OyxXranTep-

JIOTHH aHANN3a JaHHBIX;
HCTOYHHKH HHpOpMALUH
anast npohecCHOHaBHOIM
NeSTENBbHOCTU

No Kon Copepixanue B pesynprare usyucHus yueOHOH TUCIIMILIMHBI 00YYAOIIHECS TOJDKHBI:
| xoMme- |kommeTeHIMH (1n e€¢| MHAMKATOPHI KOMIIETCHIINIT
n/mn 3HATh YMETh BIIaJICTh
TEHLIMH 4acTH)
1 YK-1 Crnocoden ocyurects- | YK-1.1 3HaTh: METOOUKH TIOKC- | METOOUKU TIOHCKA, cOopa
JSTH IOHUCK, KPMTH- | Ka, cbopa u obpaborku undop-|u odpadorku nndopma-
4yeCcKUii aHaIu3 1 MalMK, akTyaibHble poccuii- |unn B cdepe npodeccuo-
cHHTe3 nHpopMaLMH, | CKHe M 3apyOeKHbIe HCTOUHUKH | HANBHOI JIEATEbHOCTH
NPUMEHATh CUCTeM- | HH(popMalu B cdepe npodec-
HBIHM NOAXON 74 pe- | CHOHAJIBHOMH IEATEIbHOCTH,
IICHUS TIOCTABIIEH- METO CHCTEMHOTO aHAIH3a
HbIX 337134 VK-1.2 YMerb: NpUMEHSITE Me- [IPUMEHSTh METOJUKU I10-
ToaMku noucka, cbopa u obpa- ucka, cbopa u obpaborku
BoTKH MHPOPMALIMM; OCYLUECT- undopmaumnu B chepe
BJATH KPUTUYECKHUIT aHamu3 u npogeccHoHaNbHOI nes-
CUHTE3 HMH(OpMALMM, TOJY- TEIBHOCTH, TIPOBOUTH
YEHHOH W3 pa3HbIX HCTOYHU- KPUTHYECKUI aHANU3 MH-
KOB, TIPUMEHSTh CHCTEMHBIH dhopmarrm
MOOXOA A PELIeHUs TOCTaB-
JIEHHBIX 337124
VK-1.3 Bnagetrs: Meromamu METOIaMHU TOMCKa, cOOo-
noucka, cbopa u o0OpaboTky, pa u 00paboTKu, KPUTH-
KPUTHYECKOTO aHAIM3a U CHH- 4eCKOT0 aHaJIu3a UH-
Te3a WH(OPMALUH, METOIMKOMN dhopmanuu B chepe
CHUCTEMHOTO TIOAXOna misl pe- npodecCHOHANbHOH nes-
LIEHHs] TOCTABJIEHHBIX 3a/1a4 TEJIbHOCTH
2. [TIKoc-8 |Cnocobnocts npoBo- | [1Koc-8.1 3HaTh: OCHOBBEI TeX- | MHGOPMAILIHOHHBIE TEXHO-




Kon
KOMIIC-
TEHLUHH

Conepsxanume
KOMITETCHITHH (MTH &€
HACTH)

HHOUKaTOPEl KOMITETCHIINH

B pesynbrare nzyueHusa yueOHOM TUCIMILUTHHEI 00YUaIOIIHECS TOJKHBI:

3HaThb

YMETh

BIagcTh

CTBA, SKOHOMHKH,
Oyxrajnrepckoro yue-
Ta, CTATUCTHKH, PU-
HAHCOB M JIp.

CKHMIT y4eT, CTaTUCTHKA, PrHAH-
Cbl M 1p.); nHPOPMALMOHHBIE
TEXHOJIOTHH aHAJIN3a JaHHbIX,
UCTOUHUKY HH)OPMALMH /15
nMpodeCCHOHATIBHON nesATeNb-
HOCTH

IMKoc-8.2 VYwmers: cobupars
HHPOPMALIMIO I TPOBCICHHS
aHaNIH3a; YCTAHABIMBATH IIPH-
YHUHHO-CJIEACTBCHHLIC CBs3H
MEeXIy MpU3HAKamMu, BbIOMpaTh
H TPUMEHATL, B TOM YHCIE C
UCIMONB30BAHHEM COBPEMEHHBIX
HH(POPMALIMOHHBIX ~ TEXHOJO-
THH, METOMbI aHAJIN3a JAHHBIX,
A€J1aTh BbIBOJAblI HA CCHOBE HpO—
BEOEHHOIO aHaJIM3a JaHHBIX

BLIOMPATL H MPUMEHSATD C
HCIIOIb30BAHUEM SI3BIKA
Python meroner ananuza
AaHHBIX, YCTAaHaABJIHBATb
NPHYIHHHO-CJICACTBEHHDIE
CBSA3M MEXY NMPU3HAKA-
MU, 7€J4Th BbIBO/bI

I1IKoc-8.3 Bnaners: MeTomaoJio-
ruefl ¥ HaBbIKAMU TPOBEICHHS
aHaIMU3a JAHHBIX € UCIOJIb30-
BaHHEM MH(POPMALHOHHBIX
TEXHOJIOTHH B OOJNACTH SKOHO-
MHKH, B TOM YHCJI€ 3KOHOMMKH
CeNbCKoro xo3aicrea

METONOJOrHell U HaBhl-
KaMH ﬂpOBeﬂeHHﬂ aHa-
W34 JAHHBIX C UCTIONb-
30BaHuEM si3bika Python




Tabnuua 2
Pacnpenenenne Tpy10éMKOCTH THCHHILINHBI 10 BHAAM padoT 10 ceMecTpam

Eu yuchuos pabores I'pynoémkocts, 1 cemecTp

qac.

Oomas TPyA0EMKOCTb THCIUITINHEI IO yueOHOMY IIaHY 72

1. KontakTHag padoTa: 12,25

AyauTopHasi pabota 12,25

8 MOM YlCHe:

npakmuveckue sansmus (113) 12

Konmaknias paboma na nposexcymoynom xonmpone (KPA) 0,25

2. CamocrosiTeabHas padora (CPC) 59,75

CAMOCIMOSIMENBHOE USYYEHUE PA30EN06, CAMONOOZOMOBKA

(MPOPAbOMKA U HOGIMOPEHUE MAMCPUANA YYEOHUKOB U Y4eO1bIX

HOCOOUH, HOOZOMOBKA K RPAKMUYECKUM 3AHAMUAM U M.O.) 53. 75

Ilodeomoera k 3auemy 4

By npoMesKyTOUHOTO KOHTPOJISL: 3auer

4.2 CogeprkaHue JUCUMIIHHBI

Tabmuna 3
TemaTu4deckuii N1ad y4eOHOH AUCIUTIIHHBI

HaumeHnoBaHue pa3ae/ioB U TeM THCHHIIHH : AyautopHast | Bueayuuro
i) Bcero pabora pHasi
3 | OKP |pagora CP
Paznen |. Beenenue B nayky o gannbix. QOcHOBBI pa-
20 4 16
dots B Python
Paznen 2. OcuoBuble craructuky B Python 16,75 1 15,75
Pasnen 3. I'paduueckue BosmokHoctu Python 9 1 8
Pazgen 4. Cratuctrueckne Meroas! B Python 12 2 10
Pasnen 5. MammnHOe o0yuenue B Python 14 4 10
KonTakTHas pabora Ha POMEKYTOUHOM KOHTPOIIE
(KPA) 0,25 0,25
Hroro nmo aucuunjanHe 72 12 0,25 59,75

Pazpeu 1. Beeaenue B nayky o gannbix. OcnoBbl padorst B Python.

OCHOBHBIE IIOHATHS M TEPMHHbLI HAYKM O AaHHbIX. OCHOBbI IPOIPAMMUPOBA-
HUA Ha s3bike Python: THMBI JaHHBIX U METOAB!I pabOThl ¢ HUIMU (MEPEMEHHBIE, JTHC-
THI, CJIOBApPH, KOpPTEKW). Marematnueckuii ammapar. Beenenne B Moayime math,
NumPy. Ocnogbl padotsl ¢ Pandas. Ocobennoctu punbrpanuu u odpallueHus K 1aH-
HbIM. Moayns random. 3arpy3ka gaHHbiX B (popmare xIsx, json, txt. BBoa JaHHBIX ¢
KJIaBUaTypbl. Jlorndyeckue Boipakenus. Y cinoublid oneparop. Koucrpykuus if. Lukn
While u For. ®yHkunu B mporpammupoBaHuu. [lapaMeTpsl © apryMeHThl (DyHKLMHA.
JlokaneHBIE W TIOOANBHEIE TIepeMeHHBIE, [Iporenypsl. Pa3Be/bIBaTENBHBIN aHAN3
JAHHBIX

Paszpgen 2. OcHoBHbIe cTaTHCTHKH B Python

PamxuposanHblii psia pactipenenenus. Orusa pacnpenencHus. BapuannoHHbIi
pAd pacnpencieHus Jis AUCKpeTHOro npusHaka. [lonuron pacopenenenus. Murep-



BabHBIA BapualMOHHBINA psa pacnipeacncHus. ['ucrorpamma pacnpeaencHus. [loka-
3aTeNH MEHTPaNbHOI TeHAEHIHN. CpemHssa apuMeTHIeCKast MpocTas W B3BEIICHHAS.
CrpyktypHbie cpeanue. [lokazarenu Bapuaumu. Pacuer nokazarencii Bapuauuu ¢
WCTIOJTE30BAHNEM BCTPOEHHBIX (PyHKIMHA. Hammcanne COOCTBEHHBIX (YHKIMHA JUIst
pacuera nokaszareieii apuanuu. [lokazarenu acuMMerpum U dxcuecca. budnuoreka
pandas.

Paszpaen 3. I'papuueckue Bo3mo:xkuoctu Python

O0630p paznu4HbIX BUAOB IpauKoB (rucrorpamma, 0ap-4apr, CEKTOpHAs 1ua-
rpamma, JTuHeiHble rpaduky, rpaduk paccesHus, TemaoBas kapra U T.4.). OcobeHHo-
CTH pa3HBIX BHUJOB TPaQUKOB M MX WCMONB30BaHUA. Maremarnyeckre OUOITHOTEKH:
SciPy. Buzyanusauus nannbix Ha Python.

Pasnen 4. Crarucruyeckue MeToel B Python

[TonsiTie cTaTHCTUYECKOM TUMOTE3El. OCHOBHBIE ITAIBl MMPOBEPKH, CTATHCTH-
yeckoi runoressl. Hynepas u padbouas runoressl. YpoBeHb 3HaYMMOCTH . [IpoBepka
THMOTE3 OTHOCUTEITRHO pacrpesIeNieHHsT YNCIIEHHOCTEH. PerpeccHoHHBIe MOJIETH.
Merto HauMeHbIIUX KBAAPATOB. JIOrucTHYeCKas perpeccust.

Pasznen 5. MamuaHoe 00y4uenue B Python

Bresenne B MammHAOE 0OyUeHHE. 3a7a9M KITaCCH(PUKAIMK W JIMHEWHBIE MO-
aenu. Odyuenue ¢ yuurenem u 6e3 yuurens. [Ipobnema nepeodyuenus. Jlepeso pe-
meHui. BBeaenue B ancaMOnu moaeneii. Crnyuaiinsiii nec. DddekTrBHbic OUOIHMOTE-
KM padoTel ¢ faHABIMA Ha Python: numpy, pandas. MammrrOe 00yuenue Ha Python:
sk-learn.

4.3 llpakTuueckue 3ausiTusi

Tabmuma 4
Conepmaﬂue NPAKTHYECKHUX 3aHATHH H KOHTPOJIbHBIE MEPONIPHATHS
Bug
Ne Ne M Ha3BaHHE MPAKTHYECKHX SOPNHPYCHES B RTpnEROS (R o0
Ne pasgena , KOMITETEHHH ro BO
n/n JAHATHH
(MHIMKATOPBI) | MEPONPHAT | 4YACOB
Hst
1 Pasnen 1. Beene- | Ilpaktuucckas padora Ne 1. Oc- YK-1.1 Bomnpoct 0.5
HHE B HAYKY O HOBHBIE TEPMHHBI U [TOHATHS MKoc-8.1 AHCKYCCHH
naHHbIX. OCHOBBI | HAYKHM O JAHHBIX
pabotel B Python | [Mpaxruueckas pabora Ne 2. Tu- YK-12 3awura pa- 0.5

el ganneix Python u meronmr [TKoc-8.1 B0THI

paboThl ¢ HUMH

[Mpaxrudeckas pabora Ne 3. YK-1.2 3aurra pa- 1

BreneHnue B OCHOBHBIE MaTeMa- I1Koc-8.1 GoTHL
Tuueckue monynu Python
IMpakTuyeckas pabora Ne 4, YK-1.2 Samurapa- | 0.5
Ynpapasroipe KOHCTPYKIUK B I1Koc-8.1 GoTBI
Python
[IpakTuueckas padora Ne 5. Oc- YK-1.2 3amura pa- 0,5
HOBHI paboThl ¢ Pandas 11Koc-8.1 BoTHI
ITKoc-8.2
KonTponbHas padora No 1 VK-1.2 MUCbMeH- 1

TTKoc-8.2




Bup
N‘.’ N‘.’ H HA3BAHHE MPAKTHYECKHX (DOPM“pyeMble KOHTPOTLHO KOJ’I-
Ne pazpena - KOMIIeTeHLHH ro BO
n/n 3AHATHI
(HHIHKATOPBI) | MEPONPHAT | YACOB
HA
Hast paboTa
2 Paznen 2, Ocuor- | IpakTuueckas padora Ne 6. ITo- YK-1.1 0,5
HbIE CTATUCTUKH B | CTPOEHUE PSIOB pacrpeeneHus YK-1.2
Python B Python Y13
y TTKoc-8.2
[Mpakrudeckas padbora Ne 7. YK-1,1 3awura pa- 0.5
Pacuer OCHOBHBIX CTATHCTHK B zﬁ'i% BoThl
il
Fython MKoc-8.2
3 Paznen 3. I'padu- | TIpakTuueckas padora Ne 8. Tlo- YK-1.1 3amura pa- 1
YECKUE BO3MOK- | cTpoeHue rpadukos B Python HSI;K-ISZ'l GoTHI
0C-6. |
HoctH Python MKoc-8.2
4 Pasmen 4. Ctatu- | IlpakTiueckas padorta Ne 9. YK-1.1 3amura pa- 1
crudeckue Meto- | [Iposepka runores oTHOCHTENb- 3?1% BoTh
= L)
awl B Python HO pacnpeneneHns COBOKYITHO- MKoc-8.2
CTH B PythO[l MKoc-8.3
TpakTuueckas pabota Ne 10, VK-1.1 3amwuTa pa- I
KoppenannosHo- g’lliii GoTpl
pPEerpecCHOHHBIN aHAIH3 B TKoc-8.2
Python TTKoc-8.3
5 Paznen 5. Ma- [Mpakruueckas padbora Ne [ 1. YK-1.1 3awura pa- 1
LWKMHHOE 00YHe- [TocTpoenue nepesa pelueHuii B zg'i% OoTh
o B¥n
Hue B Python Python MKoc-8 1
TMKoc-8.2
IMKoc-8.3
ITpakTuueckas padbora Ne 12. YK-1.1 3amura pa- 1
ANTOPUTM «CIy4aiiHBIH J1ec)» B zi%g BoTHI
Eytion IMKoc-8.1
ITKoc-8.2
ITKoc-8.3
KonrponsHas pabora No 2 YK-1.1 NMUCbMEH- 2
YK-1.2 nas pabora
VYK-1.3
[MTKoc-8.1
[MTKoc-8.2
[TKoc-8.3
Tabnuua 5
Hepeqeﬂb BOIIPOCOB A8 CAMOCTOATE/ILHOI0 H3YVUCHHH JHCHHILIHHBI
Ne Ilepeuens paccMaTpHBAEMbIX BONIPOCOB AJIA
Ne pazgesia H TeMbl P P P P A
n/n CAMOCTOSITEILHOI0 H3Y4eHHsI
1. | Pasmen 1. BeeneHue B OcobeHHOCTH (QUIbTparui U oOpalleHHsT K DaHHBIM. 3arpys3ka
HayKy O maHHbIX. OCHOBBI | maHHBIX B (hopMate json. Beox manHBIX ¢ kmaBHaTyphl (YK-1.1,
pabotsi B Python VK-1.2, [IKoc-8.1)
2. | Paznmen 2. OcHoBHBIC CTa- | BapHalMoHHBIN pAn pacmpeneneHus A TUCKPETHOrO MpH3Ha-
TcTHKH B Python ka. [Tonuron pacnpenenenus. [lokazarenn acUMMETpPUM W 3KC-
necca. bubnuoreka pandas. (VK-1.1, YK-1.2, ITKoc-8.1)
3 Paznen 3. I'padmueckue Marematuueckue oubnuorexn: SciPy. (VK-1.1, YK-1.2, ITKoc-




Ne IMepeueHns paccMaTpHBAEMBIX BOMIPOCOB 1151
Ne pazaena u Tembl
CAMOCTOSTEILHOTO H3Y'UeHHS

BO3MOHOCTH Python 8.1, ITKoc-8.2)

4 Pasznen 4. Cratucruue- Jlorucrnueckas perpeccus. (YK-1.1, YK-1.2, YK-1.3, [1Koc-8.1,
ckue MeTonbl B Python ITKoc-8.2, TTKo¢-8.3)

5 Pazpen 5. Mawnnunoe OOyuenue ¢ yuurenem u 0e3 yuurens. [Ipobnema nepeoOyue-
o0yueHue B Python nust, (YK-1.1, VK-1.2, VK-1.3, TTKoc-8.1, TTKo¢-8.2, TTKoc¢-8.3)

5. OOpa3oBaTe/ibHbIC TEXHOJOTHH

Tabmina 6
HpHMEHEHHE AKTHBHBIX H HHTEPAKTHBHLIX Oﬁpa30BaTeﬂbeIX TEXHOJOTHi
Ne HauveHnoBanue HCIMOJIL3YEMBIX AKTHBHBIX H HH-
Tema u popma 3anaTHs .
n/n TePAKTHBHBIX 00pPA30BATEIbHBIX TEXHOJOIHi
1. | [paxruyeckas pabora Ne 3. 113 Henoeas urpa
BBC,HCHP]C B OCHOBHBIC MaTEeMa-
Tuyeckue moayau Python

6. Tekymuii KOHTPOJ/Ib YCIEBAEMOCTH U HPOMEKYTOUHAS ATTECTALUS 110
HTOTAM OCBOCHHSI THCITHILTHHBI

6.1. THNOBBIC KOHTPOJILHBIC 33/IaHUS HJIH HHBIC MATEPHAJIBI, HCOOXO0/THMBIC
AJISl OLEHKH 3HAHUA, YMEHUH H HABBIKOB H (HJ/IH) OLILITA AeATEeILHOCTH

Koumpoavras paboma Ne |
Bapuaunr 1
l. Coagatite MaTpumy A:
2 3.1
3 52

4 815
HJobaBbTe K 3T0 MaTpHIE CTOIOCH CIpaBa ¢ HoMepoM Bamero BapuanTa

Cozaaiite marpuny B:
6 6 2

4
3

e I

7
8

Haiiru: |A = E + AT = B7Y
Haiitn NPOHU3BCACHHC BRIICICHHBIX 3JICMCHTOB MATPHLIL.
2, Cosnmaiite mocaeaoBaTeabHOCTE X w3 100 cayvaitabix uncen . Oroepure u3 Hux 10 uncen (v). [epememaiite

BEeKTOp V. BRIOpaTh cayuaiiHOe mHCI0 OT 2 10 15 H YMHOMTE €T0 HA 5-bIi 3TEMEHT BEKTOPA .

3. Cosgars crioeaps W: 1- A
2-B
3-C
4-D
BrisecTu Tonpko obo3HauUCHMS OVKE. BBIBECTH Ha MIECYATh TOIBKO IMHPPHL.
HobaBuTs cnoBapb Z 3-C
4-D
5-E
O6benunuts 2 cnosapst 06HOBUB npu dToM W.

Bapuant 2
l. Co3aalite MmaTpuny A:



U opg

3
a
8

e o =

00aBBTE K 3TOH MaTpuIle cTOI0eI CIpaBa ¢ HoMepoM Bamero BapuaHTa.
o3datiTe MaTprmy B:
2

o =)
Lo ) B
o I = §

Haitru: [E +B~* 4 AT + B|
HaiiTi MpOoM3BCACHHE BRIACACHHBIX 2ACMCHTOR MATPHIL,

2. CojzaiiTe MOCIEAOBATETLHOCTS X B3 100 cayuatimeix uncen. [Tepememaiite exTop X. Ordepure U3 Hux 10
yucen (y). Bei@pars cinyuaiinoe uucno or 1 10 12 1 yMHOKHTB €ro HA 7-blil 31ICMEHT BEKTOPA Y.

3. Cosaats cnoeaps W 1- oauH
2-nBa
3-mpu
Brizecty TONLKO cioBa. BeizecTn Ha neyars TONLKO UMb
JobaBuTh cnoBapb Z 3-Tpu
4-yeTnIpe

O0beauHuTs 2 cnoBaps 0OHOBMB MPH 3TOM Z,

Koumpoasnas paboma Ne 2

Bapuant 1

1. Cosnaiite extop v: 2,3,4,2,3,23,4,1,1
Jobasbre B KOHEL BEKTOPA dneMeHTsbl 5,7,8
OTcopTupoBaTh BEKTOP MO BO3pacTaHui0, [TOCTPOUTH OMMBY paHKMPOBAHHOTO psiad. Y naluTh
3JIEMEHT, CTOSLIHI Ha 4 MecTe B OTCOPTHPOBAHHOI cniucke. Ha BTOPYHO MO3ULIMIO BCTABUTH
3HaueHHe «6». Co3maTh BEKTOp X, cocTosmmit u3 20 cnydaitex yncen. OObeqUHUTE BEKTOPHI X U
y. IlpoBEpHTE COOTBETCTBYET JIH OH HOPMAJILHOMY 3aKOHY PacIpeeIeHHs MTOTyYUBIIHICI BEKTOP
no kpureputo lanupo. Cnenars BbIBOA.

2, Cozaatk (pyHKIMIO, KOTOpas HA BXO OEPET YUCIO U BBIBOJIUT BCE 3HAYEHUA OT | 10 3TOrO
uyucaa. [Ipumep: Beoaum 5. Beixoa:

1,5,6,6,6.

3

Y N

3arpy3uTh IaHHBIE 110 CBOEMY BapuaHTy u3 (aiina «/lanueie». OnpeaenuTs KOpPensLm0
mexay BPIT Ha aymy Hacenenus (y) 1 WHBECTHLIMSIMH B OCHOBHOI KanuTan Ha aymy (X)
HaceneHus. [TocTpouts ypaBHeHHe perpeccHt y oT X. PaccuuTaTh Mo MOKa3aTeNto X CPEAHIO,
MeauaHy, AucnepcHio u koshduument Bapuanuu. Caenats BbIBOJ 00 OAHOPOAHOCTH
COBOKYTTHOCTH.

4, 3arpy3uTh laHHeie student-porl.csv B Python. Jlnsa nepementoii G3 nosectu
KNACCH(PUKALIMIO METOAAMM;

- IEPEBO PEeLIEeHHUI,

-cny4aiiHblii nec.

Bapuant2

1. Coszgaiite Bextop v: 1,3,4,1.3,7.3,4,1,7 6,33.6.

Hobasbre B KOHew BekTOpa dnementsl 5,7,8. Orcopruposars BekTop 1o sospacranuio. [Tocrpouts
OrMBY PaHKHPOBAHHOIO psAfa. Y AaluTbh MaKCHMAaIbHBIN 3N1eMeHT u3 paga. Ha Bropyro nozuuuio
BCTaBUThb 3HaueHHe «3». Co3maTh BEKTOp X, cocTosamMii u3 30 ciaydaiiHbix yucen. O0beaUHUTD
BeKTOpbI X U y. [IpoBepUTh COOTBETCTBYET JIM OH HOPMAJIbHOMY 3aKOHY pacnpenesieHus
NOMy4HBLIHMIiCA BeKTOP NO kpureputo ITupcona. Cnenars BLIBOLL.

8,5

2252



2. Cozaath (pyHKIMIO, KOTOpas HA BXOM OepeT 2 Yucia X MU'y W BBIBOJUT BCE 3HAYEHUS OT X J10
y. Ilpumep: Beoaum 2, 5. Bexon:

2

3

4

5

IIpenycMOTpeTh YCIIOBHE, YTO X IOJKEH OBITH OOMBIIE V.

3. 3arpy3uTb ganuble 10 cBoeMy Bapuanty u3 paina « Janusiey. Onpenenurs KOppessiuio
mexxay BPIT na pywry nacenenusi (y) 1 MHBECTHLHSIMH B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [Tocrponts ypaBHenue perpeccuu y ot X. PaccuuraTs no nokasaTento X CpeaHiomo,
MenuaHy, aucrepeuto u koadppuunent sapuaunun. Cuenars BbIBOA 00 OJHOPOIHOCTH
COBOKYITHOCTH.

4. 3arpy3utb nannble student-por2.csv B Python. s nepemennoii G3 nosecru
KJacCU(DUKALMIO METOIAMH:

- IEPEBO pPeLIeHHH,
-CJIy4aiHbI JIec.

Bonpocobl K 3auery

Haiire onpeaenenue nonstusa «Hayka o nanubix (Data Science)».

CyLUHOCTb MOHATHH: JaHHbIE, MH(pOPMALUs U MOKA3aTeNb.

Yto Takoe ctatucTHKa? OTAWYUSI CTATUCTHKK OT HAYKH O JTAHHBIX,

B yeM cyTb MallMHHOIO 00yueHus?

McKyCCTBEHHBIH MHTENNEKT: MOHATHS U NPAKTHYECKOE TPUMEHEHHE.

(OCHOBHBIE OITUCATEIBHBIE CTATUCTHKHN, MIX mATEpIIpeTanys.

CTaTUCTHYECKUE THIIOTE3bL: CYLIHOCTD, IIPUMEDSL.

OcoOEHHOCTH TIPUMEHEHN S KOPPEIAIMOHHO-PETPECCHORHOTO aHATH3A.

CyIIHOCTb MHTE/UIEKTYAIbHOIO aHAIM3a JAHHbIX.

10.0tnuumns Mexay rirydbokuM U MalllMHHBIM 00Y4YCHUEM.

11.CymmocTs nmpogeccun Data Scientist.

12.OcHOBHBIE BO3MOKHOCTH SI3bIKa Tporpammuposanus Python B Hayke 0 nan-
HBIX.

1351361k iporpaMMupoBanus Python: THTIBI TaHHBIX, OTIEpaIiy HA/T YACTORBIMHU
THITAMM JAHHBIX.

14 A3k nporpaMmupoBaHus Python: ¢cTpoku, CUCKH, KOPTEXKH, CIOBAPH.

15,5381k iporpaMMuposanust Python: BozmoxkaocTr Onbmmotek math, numpy u
random.

16_43b1k nporpammupoBaHus Python: cratuctuyeckue QyHKLMH.

17."padmveckre BO3MOXKHOCTH SI3BIKA TIpOrpamMmMupoBanus Python.

18.CTaTuCTHYCCKUE TUMOTE3bl HA A3bIKEC MporpaMMupoBaHus Python.

19. KoppensmroHHO-perpeccHonnbIi ananms B Python.

20.Metoabl MAIIMHHOIO 00y4eHus Ha a3bike Python.

21. Knaccudukaiys ¢ moMOLLBI AEPEBbEB PELLICHUH.

22 Knaccu(pukanms ¢ ToMOMIBH METO/BI « CITyqaiHBIi Jiec.

23.1IpaKTH4ECKOE PUMEHEHUE METO0B HAYKH O JAHHbIX.

ol el i il o



ITpumep pador
Ipaxmuyeckas paboma Ne 1. Ocnosnsie mepmunsl U ROUSMUS HAYKY O OAHIBIX.
Bonpocst 015t 006CyAcOeHUsA:
1. Tlonste «Hayka o mannbrx (Data Science)». JIOCTOMHCTBA ¥ HETOCTATKA pas3-
AMYHBIX OPEAC/ICHUNA OUATUS.
2. CywHOCTb NOHATHI: AaHHbIE, MH(OPMALKS U OKA3aTEb.
3. Yto Ttakoe craructuka? Uro Bel moAMMaeTe 1Mo MaTeMaTHIeCcKOH CTaTHCTH-
KOH?
4. HeoOX0AMMOCTb CTATUCTUKH B HAYKE O JAHHBIX.
5. Uro Takoe MammHHOE 00y4eHne? B 4eM CyTh MAITUHHOTO 00y9IEeHHUSI?
6. WCcKyCCTBEHHDBLH UHTEIUIEKT: IOHATHS U NPAKTHYECKOE IPUMEHEHUE.

Ipaxmuueckas paboma Ne 2. Tunel oanneix Python u memoowst pabomul ¢ HuMu.
3arpysute spyder. Co3paiiTe cleayrOLLIME TUTIBl JAHHBIX: TIEPEMEHHBIE, JIUCTEL, CJI0-
BapH, KOPTEKU. J[JIs BEKTOpA HATTACATH aITOPUTM PacueTa.

Z b1 m.a:-:(b_]E—Bm:'n (b) N H .

[TocTpouTs B nopsaake yosiBaHus BekTop b, HaiiTh mpousseacHue 5 U 2-ro
3JIEMEHTOR B OTCOPTHPOBAHHOM CITHCKE.

Cnosaps W: a- A

0-b

B-V
BbIBeCTH TONBKO clIOBA. BBIBECTH HA MEYaTh TOJIbKO PYCCKHUE OYKBBI.
JoOaBuTh CI0Baph 7. c¢-C

a-d

OOBeMHATE 2 cI0RAPS OOHOBWB TIPH 3TOM 7.
Bonpocs! K 3amure:

1. B 4yeM ocoOeHHOCTH paboThI CO CIIOBAPSIMHM.

2. Jjist 4ero MOTYT UCIIOJIB30BATHCSA CIIOBAPH.

3. OOpalieHue K 371EMEHTOB BEKTOPOB.
[paxmuueckas paboma Ne 3. BgeoeHue 8 OCHOBHbIe MAMEMAMUYECKUE MOOYIU
Python
3arpysute spyder. Hanuumre anroput pacuera yis Jirodoro X:

JGTE

gin [%)
/2

|CDS.‘I

+1lz x|

5] +Inx
. b

OKpyriauTh B OONBIIYIO CTOPOHY.
Borpocsr k 3ammre:

1. Bo3mosknoctu Moy math.

2. CnocoObl pacueTa norapu(moB.

3. TpuroroMeTpuueckne PyHKITAN.

[Ipaxmuyueckas paboma Ne 4. Vnpasisiougue koncmpykyuu 6 Python



Hanucars nporpamMMy ais pucoBaHWs ropkd. Ha Bxoa noaats 2 uucna. 1 uuceno —
L1ar rOpKU. 2 4ncio — BbICOTA FOPKH.
[lpumep: 2 3
Hesk

deekokskkok
e 3 ofe o e sfe e e sk ok

Bonpocs! k 3awuTe:
1. OcOOEHHOCTH HCTIONB30BAHNA KOHCTPYKITHH elif
2. CnocoObl co3/1aHMs LUKIIOB
3. BbIX0Abl H3 UMKNOB

[paxmuyecrkas paboma No 5. OcHoswsr pabomet ¢ Panday
3arpysute spyder. 3arpy3ute ¢aiin ¢ NICXOAHBIMA JaHHBIMHA Balero BapuaHTa B
dopmare xlsx, csv u txt. [Ipu 3arpy3ke aBTOMaTU4E€CKU IIPUCBOMTE EPBOI CTPOKE
Ha3BaHua ctoaduaM. OOpaTUTECh TOMBKO K 3 CTpoke Tabnuupbl. Ob6patutech K 2 U 54
crondnam TadauIEl. PaccunTaiiTe CyMMy 3HAUYEHWH TI0 KaXKIOMY M3 CTOOIOB.
Bonpocs! K 3awure:

1. OOpalueHus K cTonduam TabnHLbl

2. OfpareHne K cTpoKaM TaOJTHIET

3. JoGaerienue HOBLIX CTPOK U CTOIOLOB.

ITpaxmuueckas paboma Ne 6. [Hocmpoenue psaooe pacapeoeienus 6 Python
3arpy3ure spyder. 3arpysure (aiiy ¢ UCXOAHBIMU JaHHBIMU Bawero sapuanra. 11o
NOKa3aTento «YpoxailHOCTb 36PHOBLIX» MOCTPOMTL PAHIKHUPOBAHHbBIN paa pacnpene-
JeHus U ero rpaduk (orusy). I1ocTpouTh HHTEPBAILHbLIA Psi PACHPEACIIEHUE U €10
rpaduk (ructorpammy). OQOpMHTbL OTUET € BEIBOAAMH.
Borpocsr k 3ammre;

1. OcodeHHoCcTH NOCTPOEHH ructorpamMm B Python

2. PepaxTuposaHue uncna UHTEPBANIOB

3. OcoOEHHOCTH MOCTPOCHUS PAHXUPOBAHHOTO paaa B Python

[paxmuyecrkas paboma No 7. Pacuem ocHogHbIX cmamucmur 6 Pyvthon
3arpysute spyder. TTo MCXOAHBIM TaHHBIM MPENBIYINEH 3aMaui pacCcuuTaTh ¢ HC-
110/1b30BAHUEM BCTPOCHHLIX (DYHKUMA: CPEAHEE 3HAYEHUE, MEAMAHY, JUCIIEPCUIO, KO-
3pPUUHEHT BapuauMu, pasMax BapHauHMH W CPEAHEKBAAPATHUECKOE OTIIIOHEHHE.
Harmmmre coOCTBEHHEBIE (DYHKIIMH JUTS pacyeTa TaHHBIX mokasareneid. CpaBHUTE pe-
3yJIbTATHI.
Borpocsr k 3ammre;

1. Ilokazarenu ueHTPaNbLHONH TEHACHUMK

2. TMoxazarenn BapyauHu

3. Berpoennsie gyHkImn Python

[paxmuyeckas paboma No 8. [locmpoernue epaguros 6 Python
3arpy3ute spyder. Ha caiite gks.ru HalTH naHHBIE AN MOCTPOSHUS. AUArPaMM pac-
CesiHHMS, CTOJIOUATLIX AuarpaMM, KPyroBblxX AMarpaMM, F’MCTPOrpaMMbl U THHEHHOTO



rpaguka. Io kaxaomy rpaduky Hanucarb BbiBoa. OO0CHOBATH BIOOP Mokazarench.
OdopMATE OTYET ¢ BEIBOJIAMH.
Bonpocs! k 3aliure:

1. T'padmueckne BO3MOKHOCTH Python

2. PepakrtupoBsanue rpadukoB

3. JlobGaBACHHE HECKONBbKHUX rpaduKoB

4. CocTtarHEIE TpadyKH

5. Moayab matplotlib

Iparxmuyecrkaa paboma Ne 9. [Tpogepra 2unomes onmnocumesio pacnpeoeienus co-
sorynnocmu ¢ Python
[To naHHbIM pabOTHI 6 MPOBEPHTL MOKA3aTENb HA COOTBETCTBHE HOPMAIbHOMY 3aKO-
Hy pacrpenenenus no kpurepuss: [anmpo, [Tupcona, KonMoroposa-CMupHOBa.
CpaBHUTB pe3yabTarhl. OPOPMUTL OTUET C BbIBOJAMH.
Borpocsr k 3ammre;

1. OCHOBHBIE BUAbI CTATUCTUYECKUX IIPOBEPOK FUIOTES.

2. Kputepuil ypoBHA 3HAYUMOCTH.

3. OO METO/ MOCTPOEHHS TOBEPHUTETBHEIX MHTEPBAJIOB U ITPOBEPKH CTATH-
CTUYECKUX [ULIOTES.

4. CMblc NOHATHH «0WKOKa NEPBOro poaax», «oLKOKa BTOPOro poaa», «cuna
TECTAY.

[paxmuyeckas paboma No [0, KoppelayuorHo-pespeccuonnsitt anaius ¢ Python
3arpysute spyder. 3arpysute (ait ¢ HCXOAHBIMY TaHHBIMY Bartero sapranTa. I1po-
BECTU KOPPEJALMOHHO-PEIPECCUOHHbIA ananu3. [10cTpouTh: napHyto MOAE/L Per-
PECCUU W MHOXKECTBEHHY K0 Moaenb. CpaBHUTL pe3ynbTaTbl. OGOPMUTL OTHET C BbI-
BOJAMMU.
Bomnpocs! k 3awure:

1. OueHka KQueCTBA YPABHEHUS PETPECCHI

2. OueHka 3HaAYUMOCTH YPaBHEHHS B LICJIOM

3. OueHka 3HaYUMOCTH MapamMeTPOB YPABHEHUSA PErpeccuy

4. Ot6op QakTOpOB B YPABHEHHE PETPECCHH

5. Ilpeanocsuiku MHK

Ipaxmuyecrkaa paboma Ne 1 1. IHocmpoenue oepesa peuieriuti ¢ Python
3arpy3uTh UCXOAHLIE jJaHHble B Spyder. 3aBUCUMOH NEepEeMEHHOH AJisd NOCTPOCHUs
JcpeBa PELICHUH SBAAETCA WTOrOBbIA Pe3yabTar MOCTYMACHHA CTYACHTA B BY3 (MO-
CTYTTHJI/HE TOCTYITHN). B kadecTBe (PakTOPOB UCTIONB3YITE BCE OCTANBHBIE TIEPEMEH-
npie. C nomMoLubio naketos rpart u rpart.plot noCTpouTh JePEeBo PelLECHUR ABYMS CIIO-
cobavu. OmwcaTe TOCTPOCHHBIC AEpPeRbs. OIEHWUTH KAaYeCTBO KIACCH(UKATIAH,
OQopMUTb OTHET C BLIBOAAMMU.
Bonpock! k 3awure:

1. Buasl 1epepner peleHni

2. HnTepnperauys pe3yabTaToB

3. CokpalleHHE YuCia «BETBEH»

4. OueHka Ka4ecTBO MOCTPOCHHOTO ACpPEBa



5. OcobeHHOCTH OMHAPHBIX ACPEBLEB PELUEHU

[Tpaxmuyeckas paboma Ne [ 2. Arzopumat « cayuatinsiit 1ec» e Python

TTo MCXOAHBEIM JTAHHBIM TIPEBIIYINEN 3a1a4M  TTIOCTPOUTE MOJIENE KIACCU(PHUKALIIH,
[IposecTn apa BapuanTta aHanusa: ¢ o0yueHueM u 0e3 o0yueHus. CpaBHUTL PE3YIlb-
TaTbl KnaccH(pukaunn. CpaBHUTb KAYECTBO KAACCU(PUKALNHK € MPEAbIAYWHMH METO-
JaMu knaccupukanuy. OQOpPMUTE OTUET ¢ BBIBOJAAMH.

Bonpocs! K 3awure:

KaTteropuanbHbie NEpeMEHHBIC

Oco0eHHOCTH BEIOOpA 3aBHCHMOH MepeMeHHOH

Ouenka KauecTBa MOAEIU

HHTepnpeTaums pe3yabTaToB

ITpumeHeHne Kak MeTO KacCHPpHUKAIIH

AP S

6.2. Onucande MOKa3aTe el U KPHTEPHEB KOHTPOJISI YCIIEBAEMOCTH,
ONUCAHHE IIKA/I OLEHHBAHMHA

Tekywuii KOHTPO/b 3HaHUH, YMEHUI W HABLIKOB HPOBOAUTCA B (hOPME KOH-
TPOJbHBIX PabOT ¢ pacuETHBIMH 3aJa4aMH U TECOPETHHYECKMMH BOMPOCAMH, & TaKiKe
TIPEYCMOTPEHA 3alMTa WHANBHAYAITBHBIX 337144, BHIMOTHSEMBIX KAXKIABIM CTYACH-
TOM HA NPAKTUYECKUX 3auAaTuax. JIuKBUaauud CTyLEHTAMU TEKYLIUX 3a10/LKEHHO-
CTeH MPOU3BOAMUTCSA TaloKe B POPME BHIMOJHEHHA MHAWBUAYAIbHONH 3aaa4u MO COOT-
BETCTBYIOLUCH TEME U JANLHEHALIEH €€ 3alluThl IPernoaaBaTeso Kapeapsl.

HToropada oueHKa YUWUTHIBACT PE3yNbTaTbl PEHTHHNOBOH CUCTEMBI KOHTPOA
3Hanuil (Bknag 50%), pe3yaIbTaTel KOHTPOIBHBIX PadoT 1Mo BeeMm Temam (Brian 50%)
Kputepun BeICTABIEHHS OLEHOK 110 CUCTEME:

0-59 % 0T MaKCHMaJbHOTO KOJMYECTRA DANNOB — «HE3aUTCHOY;

60 u Sonee %o— «3auTEHOY.

7. Y4e0H0-MeTOAHYeCK0e H HH(POPMALHOHHOE 00eceYeHHe THCLHILIHHbI
7.10cHOBHas aMTepaTypa

L. 3narononbekuid, .M. OCHOBLI IporpaMMupoBaHus Ha sizbike Python :
yueOnnk / JI.M. 3matonmonscknii. — Mockga : JIMK Tlpecc, 2017, — 284 ¢. — ISBN
978-5-97060-552-3. — Tekcr : anexrpounsblii // Jlade : 1eKTpoHHO-0ubimoreyHas
cuctema. URL: https://e.lanbook.com/book/97359 (aarta oOpawecHua: 12.02.2020).

2, Cerepenc, U. Breaenne B nporpammupoanue Ha Python ; yaebHoe mo-
cobue / U. Cepepenc. — 2-¢ u3ia. — Mockea : MHTYUT, 2016. — 231 ¢. — Texcr :
3NCKTPOHHbIA /' JlaHb :  3nekTpoHHO-OMOnuoTeuHas cuctema. — URL:
https://e.lanbook.com/book/100703 (nara odpamenns: 14.02.2020). — Pexxum mocty-
1a: Aji1 aBTOPHU3. I10JIb30BATENIEH.

3. Tpywkor, A.C. Craructuycckas oOpabotka uH(opmaund. OCHOBBI
TEOPWH W KOMIIBIOTEPHEIH TIpakThkyM + CD : yuebnoe nocodue / A.C. Tpyimkos. —
Cankr-IlerepOypr : Jlanb, 2020. — 152 ¢. — ISBN 978-5-8114-4322-2, — Teker
3NEKTPOHHbIA  // JlaHb . 32nekTpoHHO-OMOnuoTeuHas cuctema. — URL:



https://¢.lanbook.com/book/126947 (nara obpauicHus: 14.02.2020). — Peskum aocty-
Tia: JUTS aBTOPHU3. TIOTE30BATEIIEN.

7.2 JIono.THATE/IBHAS JIATEPATYpa

1. MakmranoB, A.B. TexXHOIOTHA WHTEUIEKTYAIIBHOTO aHalln3a JTaHHBIX |
yuebnoe nocodue / A.B. Makwanos, A.E. Xypaenes. — 2-¢ usn., crep. — Caukr-
[MeTepOypr : Jlanb, 2019. — 212 ¢. — ISBN 978-5-8114-4493-9. — TekcT : ANCKTPOH-
Hetii  // Jlams MIEKTPOHHO-OMOymoreunass  cucrema. —  URL:
https://e. lanbook.com/book/120063 (nara oOpawenus: 14.02.2020). — Pesxum pocry-
TIa; JUT aBTOPHU3. TIOJTE30BaTENEH.

2. Hecrepos, C.A. OCHOBbI MHTEJUIEKTYAJIbHOIO aHa/lM3a AaHHbix. Jlabopa-
TOPHBIH NpakTUKyM : ydeOHoe mocodue / C.A. HecrepoB. — Caskt-IleTepOypr :
Jlans, 2020. — 40 ¢. — ISBN 978-5-8114-4509-7. — TekcT : 3neKTpOHHBIHA // JIaHb :
anexrpouno-oubiaunoreynas cucrema. — URL: https://e.lanbook.com/book/130181
(nara obpameHus: 14.02.2020). — Pexxum aoctyna: A aBTOPU3. MOJb30BATCIICH.

8. IlepeveHs pecypcorR HHPOPMANHOHHO-TEJICKOMMYHHKAIHOHHOMH CeTH
«I/IHTepHeT», HEOﬁXO,[lHMbIX VI OCBOEHHH JHCUHHILJIHHbI

1. Aszpik nporpammupoBanus Python. URL: https://www.python.org/(0TKpbITbI#
JTOCTYTI)

2. Awnakonpga. URL: https://www.anaconda.com/distribution/(OTKpbITbIA JOCTYII)

3. OdmumansHeiii calit Poccrara. URL: http://www.gks.tw/ (OTKPBITBIH 10CTYI)

4. Oduumanpupiii caiit Llenrpansuore banka Poccuu. URL: http:/www.cbr.ru (oT-
KPBITBII JOCTYM)

9. llepeuens nporpaMmMHoro odecmneyenust

Tabnuma 9
Ilepeuenns MpOrpaMMHOro odecneveHns
HaumenoBanmue I'o
Na MMEHOREN - Haumenosanue THn -
paszaena yueoHoit ABTOp paspa-
n/n NpOrpaMMbl | IPOTPaMMBbI
JAMCHHILTHHBI 00TKH
Paznen 1. Beenenue B Hayky O naH-
ubix. Ocnosol padors 8 Python
Paznen 2. OCHOBHbIE CTATHCTHKH B
Python
4 Pazmen 3. I'padyuueckie BO3IMOKHO- Anaconda — Anacoqda 2019
ctu Python Enterprise
Pazmen 4. CratucTHYECKHE METOALI B
Python
Paznen 5. MammHHoe o0yveHue B
Python

10. Onucanue MaTepHaJIbHO-TEXHHYECKOH 0a3bl, HEOOX0AMMOH /A
OCYLIeCTBJICHHS 00Pa30BaTEILHOTO MPOLECCa MO JUCIHUIIHHE




Tabnuua 10

Cgenenunsi 00 00eCne4eHHOCTH CHIENHAIHIHPOBAHHLIMY AYAUTOPUSAMH,
KaOHHEeTAMH, JJA00paTOpHSIMH

HaumeHoBaHHe cIeNHAIbHBIX NIOMelIe-
HHH H NIOMeIIeHHH 111 CAMOCTOATe b~
HOH padoTbl (Ne yuedbnoro kopnyca, Ne

AYAHTOPHH)

OcHaleHHOCTH CNelHANbHBIX OMelleHHH U To-
MeIleHHH 11 CAMOCTOATEIbHOH PadoThI

1

2

yuebnas ayoumopus Ois nposedenis 3auAmil Aex-
YUOHHO20 MURd, VYeOHad ayoumopis ol apynno-
SBIX U HHOMBUOVAABHBIX KONCYIbIMayuil, yHebnas
AVOUMOPU OR8 MEKVIE20 KOHINPOAS i RPOMENCY-
moynol ammecmayuy (2i yuetuwniit xopnye, 102
ayve.)

—

Okpan ¢ anckrponpusoaoM 1 mr. (Mus, Ne558771/2)

2. Tlpoexrop 1 T, (63 uHB, No) — mpHOOPETAICH HE 34 CUCT
CPCACTB BY3a

3. Baugamoycroituusbiii mkad 1 wr, (Mus. Ne558850/7)

4, Cuctemusii Onok iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R ¢ mouutopoMm 1 wir, (MuB. Ne558777/9)

5. Creng «Ceprees Cepreii Crenanosuy 1910-1999» 1 wr.
(MuB.No391013/25)

6. Oruerymurens nopomkosbid | mr. (MuB. No5359527)

7. Tloasechoe kpenneHue Kk oruerywuremo 1 wr. (Mus. Ne
559528)

8. JKamoszu 2mir. (MuB. Ne1107-221225, Mue. Ne1107-2212235)

9. Jlaeka 20 wr.

10. Cron ayauropHsiii 20 wr.

11. Cron ayst npenogasaresst 1 wr.

12.Cryn 2 wr.

13. Jocka mapkepnas 1 wr.

14. TpubyHa HanmomsHAg | mT. (03 mHB. No)

yuebnas avommopus Oid npogedens 3anImuil ce-
MUHAPCKO20 MURA, Y4eOHas avoumopys ois 2pyn-
HOGBIX U HHOUGUOVAIBHBIX KOHCYILMayil, yuetnas
AYOUMOPU OR8 MEKVIYE20 KOHIMPOAS i RPOMENCY-
HOYHOE AIIRECHayi, nOMenenie Ois CaMocmo-
mensHoil pabomuel (24 yuetnvii kopnye, 302 avo.)

1. Cuctemusiii 0ok Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 mrr, (MuB. Ne601997,
HMus Ne601998, Uus. No601999, Mur Ne602000,

Hus Ne602001, Uus. No602002, Mus Ne602003,

Hus Ne602004, Uus. No602003, Mus Ne602006)
MomnuTop 10 mr. (6¢3 uHB. No) - mpHOOpETAaIHCh HC 33 CUCT
CPCACTB BY3a

Ixad 2 mr, (Mue.No594166, Mus.Ne594167)

Tymba 1 wr, (MuB.Ne394168)

TMoasecHoe kpenacHue K orHerymuremo 1w, (Mus, Ne
559528)

Orrerymuress nopowmkoesiit 1 mr. (MuB. No559527)
HKamozu 1 . (Mus.Ne551557)

Jocka marHuTHO-MapkepHas 1 mr.

9. Cron 5 wr.

10. Cron koMnbrOTepPHBIH 12 1T,

11. Cryn opucHstit 21 wr.

12. Ceiidp 1 wr. (6e3 MuB.No).

b

th = W

il =n

CryaeHieckoe oOIMeKHTHE

KomHaTEI O cCAMOTIOATOTOBKH

IHIHE umenu HHA. XKenesnosa

Yyraneublii 3an

11. MeToanyeckue PEROMEHAANHH CTYAEHTAM IO OCBOCHHHK) JTHCHUIJIHHBI

IMpuctynas k W3yueHWrO JACTMTITMHBI «OCHOBBI HaykW O maHHbIX (Data
Science)», CTYACHTbl L0JDKHBL O3HAKOMMUTLCS ¢ Y4eOHOH NporpaMmoii, yueOHou, Ha-
YUYHOH U METOAMYCCKON TUTEpaTypoii, umeroliciica B oudbnuoreke PITAY-MCXA um.
K.A. Tumups3esa, MoyuuTh B ONOITMOTEKE PEKOMEH/IOBAHHBIE YUEOHUKN 1 YIeOHO-
METOAMYECKHE MOCOOUs, 3aBECTH HOBYIO TeTpaab Ansl paboThl C MEPBOMCTOYHUKAMH.

[Tpemnonaraercs, 9TO CTYJICHT BBITIOJHSIET MPAKTHYECKOE 3aJlaHUE B AYHTO-
pun, 1oMa O(GOPMIISET U FOTOBUTCS MO TEOPETHUECKUM BOIMPOCAM K 3alUTE PabOThI

Ha CJICAYIOIICM 3aHATHH.




Bunsr u gopmer 0TpaGoTKH NPONMYNICHHBIX 3aHATHH

CTyIeHT, NPOILYCTUBLIMHA 3aHATHS 00513aH CAMOCTOATENLHO BbUIOJHUTL CO00-
MEHNE (MPE3EHTAIMIY), PACCMOTPEHHYIO Ha MPAKTHYECKOM 3aHSITHH U TTOITOTOBUTH-
Csl [10 KOHTPOJIbHBLIM BOIIPOCAM K 3alLuTe padOoThl B PAMKAX YACOB KOHCYJILTALUH.

12. MeToaH4ecKAe PCKOMCH/IAIHH NMPENOAABATE/ISIM 110 OPraHH3anHu 00y4eHHS
110 JHCHHINInHE

KoMnnekcHoe 0CBOEHHE CTYAEHTaMH YUeOHOH AMCUUNAMHBI «OCHOBBI HAYKH
o nannerx (Data Science)» mpeamonmaraeT W3y4YeHHE PEKOMEHIYEMOH yueOHO-
METOJIUYECKOK JIMTCPATYPLL, [IOAIOTOBKY K IIPAKTHUYCCKUM 3aHdaTHAM, CaMOCTOATCIL-
HYH0 paboTy NpH BEIMOJHEHUH NPAKTUUYECKUX 3a1aHKH, JOMALIHNUX 3aAaHHHA.

Ha NEPBOM 3aHATHH NMPpENOAaBaTe/1b 3aKPCIIACT 34 KaKAbIM CTYACHTOM HOMCD
BapuadTa 1Jid BblIOJHCHHA HHAKMBHAYAIlbHbBIX pa60T (Kal( [IPaByujIQ, HOMCP BapHaHTa
COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYACHTA B KypHaje npenoaasarens). [1o ka-
AN0H MHAMBUAYANLHONR padoTe A0JKHA OblTh IOCTAB/IEHA OLUEHKA 110 (aKTy ee 3a-
LKTBL. 3alLUTY PEKOMEHAYETCA MPOBOAMTL HA CIECAYIOLIEM MOCJIE NONYYCHUA 3a]a-
HUA 3aHaThH. [Tpemonasarens 00s13aH MPOBEPHTE COOTBETCTBHUE BHITIOJIHEHHOTO 3a-
JAaHus UCXOAHBIM AAHHBIM BAPHAHTA CTYAEHTA. TakuMm o0pa3oM, UCKIIOYAETCs BEPO-
ATHOCTb Maaruara.

B pamkax kypca npenycMoTpeHsl GOpMBl padOTHI CTY/IEHTAMH B MAJTBIX TPYTI-
nax, OPUCHTHUPOBAHHLIC HA Pa3sBUTHC HABLIKOB B3aUMOACHCTBHA Y CTYACHTOB IIpU
peleHHH Npo(ecCHOHANBHBIX 3aaau.

TTpermonaBaTens AOMKEH CTHMYJIWPOBAThH CTYACHTOB K 3aHATHI) Hay4HO-
UCCIIENOBATENLCKON PAOOTOH, U3YUEHUIO HAYYHOH DKOHOMETPUYECKONH JIUTEPATYPHL,
B T.4. OTEYECTBEHHOH 1 3apyOesKHOM NEpHOANKH.

CTyZIeHT MOXKET TIPOBECTH COOCTBEHHOE CTATHCTHUECKOE HAOIMIOICHHE 3a CO-
LHATIBHO-3KOHOMHMUECKHMHU SIBJIEHHAMH, MPEACTABIALWMMH €r0 HayuHblH MHTEpeC,
NOCTPOUTH CTATHCTHYECKYIO MOJENb, CAENATh MPOrHO3. B cnydae Haanexamero Ka-
uecTBa, ero padoTa MOKET ObIThH 3aCiyllaHa HA HAYYHOM KpYXKKe Kadeapbl WU Ha
CTyAcHYecKOH HayuHoil koHpepeHuun. Mo pewenuo kadeapsl, CTYACHTHI, 3aHsB-
IITUE MPH30BBIE MECTA HA HAYYHBIX CTYICHUECKUX KOH(EPEHIINSIX, MOTYT OCBOOOK-
JATbCA OT CIAYM 3a4eTa 110 AUCLMUILIUHE.

[Iporpammy paszpadoTan (u):

XaputoHoBa A .E., K.3.H., IOTIEHT

(rmoanuce)



PETIEH3HSI

Ha padouyio nporpammy aHcuuninabl B1.B.15 « Ocnosbl Haykn o aannbix (Data Science)»
OTIOTI BO no vanpaeiaeanio  09.03.02 «MHdopmMannoHHbIE CHCTEMb] H TEXHOJIOT HHY», HA-
npaBaeHHOCTh « MHPpOPpMALNHOHHBIE TEXHOJIOMHH AHAIH3A JAHHBIX»
(kpanuguKaung BBIMYCKHHKA — 0aKAJIABD)

Llepeysxepoli Manunoit AnpOepToBHoil, moucHToM kKadeapwer dmHancos ®IbOY BO r.
Mockebt «PTAY-MCXA umenn KA. Tumupszesay, KaHAuaaToM YKOHOMHYECKHX Hayk (zanee no
TEKCTY PELEH3EHT), NPOBedeHO peueHzupoBanue padodeil nporpaMmbl TUCUMIUIHHEL ¢ OcHOBBI
Haykd o aanabix (Data Science)» OTIOIT BO no nanpasnenuro 09.03.02 «Huhoprmaynonnsie
CHCHIEMBE U IEXHOA0211 », HanpaBieHHOCTE HHpopMauMOHHbIE TEXHOJOTHH AHAJN3A JAHHBIX
(vpoBeHb 0OyveHMs - Oakanaepuar) paspabotannoii B @I'bOY BO «Poccuiickuii rocynapcTBeH-
HEIH arpapHbli yHEBepcHTET — MCXA nmvenn KA. Tumupsizesa», Ha kadenpe CTaTUCTUKU U KO-
Homerpuku (paspaborunk — Xapuronosa Anna Esrenpesna, kaHAMIaT SKOHOMHYECKHX HAyK, 10-
ueHT Kadenpbl CTAaTUCTHKH M SKOHOMETPHKH ).

PaccMOTpeB npescTaB/eHHble HA peLeH3HpOBaHUe MaTepHalsbl, peLeH3eHT MpULLen K cle-
AYHOUIUM BbIBOAAM:

1. IlpenwssieHHas padouas mporpamMa JUCLHMIIIHHBL « OCHOBHI Haykn o jgaHHBIX (Data
Science)»  (mamee mo Tekety llporpamma) coomeemcmeyem Tpebosanusm PLIOC BO mo
nanpasnenuto 09.03.02 «Huhopsayuonrisie cucmesor u mexnoiaozuuy . [porpamma codepaicunt Bee
OCHOBHBIE Pa3lelibl, COOmaememayem TpedOBaHUAM K HOPMATHBHO-METOIHYECKHM JOKYMEHTAM.

2. TlpeacrarneHHas B Tlporpamme axmyaibnocms y4eOHON TUCUMIIMHBL B pAMKAX peanu-
zauud OTIOTT BO me noddaexcum coMueHH0 — TUCUUNAUHA OTHOCUTCS K JAUCHMMJIMHAM YacTH,
(hopmupyemMoii yyacTHUKaMH o0pa30BaTeNBHBIX OTHOIUCHHH yueOHOTO nukiaa y4eOHOro LuKima —
b1.B.

3. Ipencrasiennnie B [Iporpamme #eau nucUMIUIMHBI coomeememasyiom TpedoBaHusIM
®IOC BO uwanpasnenus 09.03.02 «dnughopmanyuoniisie cucmentst u meXnoA02ul ».

4. B coorsercreuu ¢ Ilporpammoit 3a qucunnianHoi « QcHoBbl Hayku 0 ganHbix (Data
Science)» 3akpenneHo 2 komnemenyun (6 unduxamopos). Jucuunnuia « OCHOBBI HAYKH 0 1aH-
Heix (Data Science)» u npeacrasnennaa Iporpamma crocobra peainsosams WX B 00bABIEHHbIX
TpeOOBaHUAX.

5. Pesyivmamut ofyuenun, npencTaeicHHble B lIporpaMMe B KaTeropusx 3HATb, YMETh,
BIIALETb COOMBEMCMEYIom crneundrke u cogepKaHuio IHCUHIUTHHBI U JeMOUCHPUPVIOM 603MONC-
HOCHB TIONYUEHHA 3adABIEHHBIX Pe3YIbTaTOB.

6. O0was TpyAo€MKOCTb AMCLMNAMHEBL «OCHOBBI Hayku O faHHbIx (Data Science)» cocras-
et 2 3a4€THble enuHuLbl (72 vaca),

7. HHpopManma O B3aHMOCBI3H H3YYACMBIX TUCLIHUIUIHH M BOIIPOCAM HCKIIFOUCHHA AyOnu-
POBaHHS B COACP:KAHMM IUCUMIUIMH coomeememeyem aeicTeuTenbHocTH.  Hucuunnuia « OcHo-
Bbl HAYKH 0 aanubix (Data Science)» pzaumocsszana ¢ apyrumu gucunrnniamMu OINOIT BO w
YueQuoro nnana no wanpasienuto 09.03.02 « Hudhopuaiuonnsie cucmenst it mexnoiozuu» U BO3-
MOXXHOCTb AYOJMPOBAHUA B COAEP)KAHUH OTCYTCTBYET..

8. Tlpeacrasnennas IlporpamMma npeanonaraeT MCMONb30BAHUE COBPEMEHHBIX 00pa3oBa-
TENBHBIX TEXHOIOTHH, HCIONB3YEMBbIC IIPH PEATH3alil pa3IHIHbIX BHAOB yueOHoI paboTel. Pop-
MBI 00pa30BaTeIbHEIX TCXHOJIOTHH coomeememeyiont Cieu(HKe IUCIUILINHEL

9. Tlporpamma aucunnnunsl « OcHoBbl HayKH 0 Aannbix (Data Science)» npeanonaraer
NPOBENEHHE 3aHATHH B MHTEPAKTHBHOH opme.

10. Buasl, coaepskaHue U TPYAOEMKOCTb CAMOCTOSTENLHONH padoThl CTYAEHTOB, MPeaCTaB-
nennsle B Tlporpamme, coomesemeneyiom TpeDOBAHUAM K MOATOTOBKE BBIMYCKHUKOB, COAepKa-
mumcest Bo @LI'OC BO vanpasncuust 09.03.02 «Hihopmanuonneie cucmemst it mexnoiocu s,

11. IlpencraBncHuBIe U omucanuble B Ilporpamme GhopMEl mekyuyels OLICHKY 3HAHUH (3au-
Ta pabot), coomeemcmayiom cneunprke IHCLUMMIWHET U TPeOOBaHHAM K BBIMYCKHHKAM.

PopMa NPOMENKYTOUHOrO KOHTPOJIA 3HAHHH CTYAEHTOR, npeaycmoTrpeHHas Ilporpammoii,
ocyllecTeasieTc B GopMe 3adeta B | ceMecTpe, UTO coomeemcmeyer CTaTycy AUCLMIINHbL, Kak




JAMCLUMITHHEL 4aCTH, (GOpPMUPYeMOit yHACTHUKAMH 00PA30BATEbHbBIX OTHOIEHHE YueDHOro LHKna
— b1 B ©I'OC BO nanpaeneuus 09.03.02 «Hndhopmaruonnete cucmemst it mexnoaozin»,

12. ®opmel ouenku 3Hanui, npencrasnennsie B [Iporpamme, coomeememeyion crneunduke
AUCLMIUIMHLI U TPEOOBAHUAM K BbINMYCKHUKAM.

13. VYuebOHo-MeTOAMYECKOE ODECneyeHHe MUCHMIUIMHBI NPEACTABIEHO, OCHOBHON nHTe-
patypoit — 3 ucTouHHMka (0a30BbIil yueOHMK), NOMOJHUTENLHON AUTEepaTypoil — 2 HaMMEeHOBAHWA
HHTepHET-pecypchl — 4 HCTOYHHKA U coomeenmcmeyem TpebopanusaMm ©I'OC BO HampasicHHS
09.03.02 « Huchopyayuonnsie Cucmemrst i MeXnoao2u»,

14. Marepuanvuo-rexuudeckoe obecrieyeHne IUCUMIUITMHLI COOTBETCTBYET crieundure
aucumruinibl «OcHoebl Hayku o gannbix (Data Science)» u obecneunBaer MCNOIL3OBAHUE COBpE-
MEHHBIX ODPA30BATENbLHDIX, B TOM YUCIE UHTEPAKTHBHLIX METONOB O0yUYeHHs .

15. MeToauyeckHe  peKOMeHAalMH  CTYAEHTaM UM METOAMYECKHE  PeKOMEeHAallMH
NPeNnOAABATENAM 0 OPraHu3alui o0yUeHHUs MO AUCLMILIMHE JAl0T NPeACTaBjleHHe O cneluduke
obyueHnus no gucuuruHe «OCHOBBI HAYKH 0 AaHHBIX (Data Science)».

OBLIME BbIBOAbI!

Ha ocHoBaHMH NMpOBENEHHOTO PELEH3UPOBAHHS MOKHO CAENaTh 3aKI0YeHHe, YTO XapakTep,
CTPYKTYpa W copeprkanue padoduell nporpaMmbl aucuuruinibl «OcHoBbl HAyKH o nandbix (Data
Science)» OTIOTT BO no nanmpasnenuto 09.03.02 «Hupopuaynonnsie cucmemsr 4 mexHoA021u»,
HaMpPaBNeHHOCTh «HHhopuayuonnbie MeXHOA0ZHT AHAIN3A OaHHBIX» (KBAMTH(PHKALIMS BbINMYCKHUKA

— Gakanasp), paspaboTaHHas XapuToHoBOH A, E., K.3.H., JOLEHTOM Kadesipbl CTATHCTHKH H 3KO-
Homerpuku, coorsercreyer tpebosanusm ®IOC BO, cospementbiM TpeOOBaHHAM IKOHOMHKH,
PbIHKA TPYAa M MO3BOJIMT MPH €€ peanusaliM ycrneuHo odecneunts (GOpMUPOBAHUE 3asBIEHHBIX
KOMTMETEHLIHH,

Penensent: lllepey:kera M A | goueHT Kadenps! puHancos @I'BOY BO «Poccufickuit rocygapet-
BeHHBIH arpapHblii yaueepcuter — MCXA umenn KA. Tumupszesa», kaHauaar 3K0-
HOMHYECKHX HayK « »
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