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1. HaumeHoBaHmue AUCHUIIJINHbBbI

«IIporpammupoBaHue U aHaJIN3 JAHHBIX ¢ TOMOIIbIO Pythony.

2. IlepeyeHb MIaHUPYEMbIX Pe3yJbTATOB OCBOCHHSI 00Pa30BaTe/bHOI NMPOrPaMMbI

(mepeyeHb KOMIIETEHIIMA)

C

YKazaHue€eM HHIANKATOPOB HX JOCTHXKCHHMA H

IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHHs M0 AMCHMILINHE

Kox xoMm-
neTeHI

DopMyHpPOBKA
KOMIIETCHIIUH

HNupuxkaropsl
JOCTHKEHHUS
KOMIIeTeHIIUH

PesyabTarhl o0y4eHHUs
(ymeHust U 3HAHMS),
COOTHECeHHbIE c
HHIMKATOPAMH  JOCTHKEHUSI
KOMIIeTeHIIHH

OII «YnpasJienne ousnecom», OIl «Ynpasienne 6usnecom / Bachelor of Business
Administration (BBA)», OIl «®uHaHcoBbIii MHeHe:kMeHT», OIl «YnpaBiaenne punancamu /
«Bachelor of Business Administration in Finance»

IMKH-2 Cnooco0HOCTh
PUMEHSTh

MAaTEMAaTU4YCCKUC

CTaHJApTHBIX
poeCCHOHATBHBIX
3amad,
UHTEPIPETHPOBATH
MOJIYYCHHBIC
MaTeMaTHYECKUe
pe3yabTaThL.

METO/IbI JJISI PEIICHUS

1. leMOHCTpUpYET 3HAHUS
MaTeMaTH4eCKuX METOJIOB,
MPUMEHSEMBIX B
MEHEIKMEHTE.

3HaTh: BO3MOKHOCTH
MH(OPMALIMOHHBIX TEXHOJOTHUI
IUiss  BbIOOpa TIPUOPHUTETOB B
mpolecce MiIaHUpOBaHUS padoT,
CBSI3aHHBIX C 00paboTKOi U
aHaJIM30M JaHHbIX.

YMmeTb: BBIOUpATH METOIBI U
Croco0bl WX peaju3alui Ha
SI3BIKE MPOrPaMMHUPOBAHUS
[TaitToH 17151 NPUHATHS PELICHUIA
u COBEPIIICHCTBOBAHUS
npodeCcCuOHATBHON
JeSITEIbHOCTH.

2. [Tpumensiet
MaTEMAaTUYCCKUEC METOObI U
MOJENH I 000OCHOBaHUS
MPUHATHUSA YIPABICHUYECKUX
pELICHHUIA.

3HaThb: OMOMMOTEKH U MOIYJIH
SI3BIKA MPOrPaMMHUPOBAHUS
ITatiTon I MIPOBEICHUS
HAyYHBIX HCCIIEN0BAHUH,
00paboOTKHU M aHAIKM3a JaHHBIX.
YMeTb: HCHOIB30BaTh  SI3BIK
nporpammupoBanus [1aiiTon nis
MIPUMECHCHHUS METOJIOB
00paboOTKH M aHaNIKM3a JaHHBIX B
pamMKax perieHus] MPaKTHIECKUX
Y HAyYHBIX 3a]1a4.

3. ConepxatesbHO
HHTEPIPETUPYET
pe3yJbTaThl, OJTYUYEHHBIE
MIPU UCTIOJIb30BAaHUH
MaTeMaTHUYeCKUX MOJCIICH.

3HATB: METOALI U MOJEIH
aHaJlM3a JJaHHBIX, IPUMEHSEMbIE
B npogeccuoHaTbHON
NeSITeIbHOCTH.

YMerb: NpPOBOAUTH aHAIU3 U
BBIPaOATHIBATH coOCTBEHHOE
npodeccnoHalbHOE MHEHHE Ha
OCHOBE UMEIOIINXCS JaHHbIX.




OIl «YnpaBienue o0usnecom / Bachelor of Business Administration (BBA)», npo¢guas «busnec u
npeanpuHuMareabcTBo/ Business & Entrepreneurship»

ITKII-3

CnocoOHOCTh
OTIPENIETATh TEHACHITUN
B Pa3BUTUU
COBPEMEHHON MHUPOBOM
U1 OT€UYSCTBECHHOM
SKOHOMHMKH, UCKATh U
HAXOIUTh
BO3MOKHOCTH JIJIS
co3/IaHus Ou3Heca.

1. IIpumensier
TEOPETUYECKHUE 3HAHUS U
SKOHOMMUYECKUE 3aKOHBI JUIS
OIIpeEIICHUSI OCHOBHBIX
TEHJICHLIUN B pa3BUTUU
COBPEMEHHON MUPOBOM
SKOHOMHUKH.

3HaTB: COCTaB U CTPYKTypy
JaHHBIX  JUI1  XpPaHEHWs U
o0paboTku Ha SI3BIKE
nporpammupoBanus [1aiToH.
Ymers: [IPUMEHATD SI3BIK
nporpammupoBanus [1aiiTon mis
peanu3ai METoA0B 00padOTKU
Y aHaJIu3a JAaHHBIX PAa3JIMYHOIO
COCTaBa U CTPYKTYPBHI.

2. Acnonws3yeT METOANKH
a”Han3a MociaeaCTBUI
MIPUHUMAEMBIX
YIIPaBICHYECKUX PEILICHUN
B c(hepe MexKTyHApOAHOTO
Ou3Heca.

3HaTh: BO3MOXHOCTH SI3bIKA
nporpammupoBanus llaiton B
BBISIBIICHUM W MOJEIHPOBAHUU
MPUYUHHO-CIIEACTBEHHBIX
CBsA3€H  TPU3HAKOB  HaOOpOB
JTAHHBIX.

YMmerb: co3gaBaTh NPOrpaMMBbl
Ha SI3BIKE ITatiToH s
BBISIBIICHHSI 3aKOHOMEpPHOCTEN B

AHAJIIU3UPYCMBbBIX JaHHBbIX u
OLCHKH CTCIICHU nux
U3MCHYHNBOCTH.

OIl «Ynpasaenue o0usnecom / Bachelor of Business Administration (BBA)», npo¢guin
«Ynpapyenue mapketudrom / Marketing Management»

ITKII-2

CnocoOHOCTh
MIPOBOJIUTH
MapKeTI/IHI‘OBBIe
HCCIIEIOBAHUS,
aHAJTU3UPOBATh
KOHBIOHKTYPY PhIHKA U
UHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3yJbTaThl AJIs
TPHHSTHS
YIPaBIEHYECKUX
pelIECHUH.

1. Ucnonp3yer sy4diue
MPAKTUKU IpU
IJIAHUPOBAHUU U
IIPOBEICHUH
MapKETHUHT OBBIX
HUCCIIEJOBAaHUN.

3HaTB: COCTaB U CTPYKTYpY
JAHHBIX JUISl XPAaHEHUS U
00paboTKH Ha SI3BIKE
nporpammupoBanus [1aiiToH.
Ymers: [IPUMEHATD SI3BIK
nporpammupoBanus [1aiiTon mis
peanu3ai METoA0B 00pabOTKU
W aHaJIu3a JAaHHBIX PAa3JIMYHOIO
COCTaBa U CTPYKTYPBHIL.

2. JleMOHCTpUPYET HABBIKH
B MOJIYyYEHUHU

MAapKETUHT OBOM
MH(pOpPMAIINY C LETbIO
OLIEHKH KOHBIOHKTYPBI
pBIHKA.

3HaTh: BO3MOXXHOCTH S3bIKa
nporpammupoBanus I1aliTon B
BBISIBIICHUH U MOJEINPOBAHUH
MPUYUHHO-CIIEACTBEHHBIX
CBsI3€H IPU3HAKOB HAOOPOB
JTAHHBIX.

YMmerb: co3gaBaTh NpPOrpaMMBbl
Ha SI3BIKE ITatiToH s
BBISIBIICHHSI 3aKOHOMEPHOCTEN B

AHAJIIU3UPYCMbBIX JaHHBbIX u
OLCHKU CTCIICHU nux
N3MCHYMBOCTH.

OIl «YnpaBienune 0usHecom», npopuiab «VleHeXKMEHT U ynpaBjieHHe OM3HeCoM»

ITKII-4

CnocoOHOCTb
Y4aCTBOBAThH B
pa3paboTKe mporpamm

1. Pa3pabarpiBaer
KOHIIEMIIUIO TIPOEKTA,
HEPaAPXUIECKYIO CTPYKTYPY

3HAaTL:
JaHHBIX

COCTaB U CTPYKTYpYy
UL XpaHEHUs U

3




pa3BHUTHSI KOMITAaHUH,
pa3paboTke
000CHOBaHMI POEKTOB
U YIIPaBJICHYECKUX
pELLIEeHNH, CBA3aHHBIX C
pa3BuTHEM Ou3HEca.

paboT, KajeHJapHo-
PECYpCHBIH TIJIaH U
KOHTPOJIb 32 XOJIOM
pOrpaMM pPa3BUTHUS
OpraHu3aIH.

o0paboTku Ha SI3BIKE
nporpammupoBanus [1aiToH.
Ymers: [IPUMEHATD SI3BIK

nporpammupoBanus [1aiiTon mis
peanu3aii METoA0B 00padOTKU
W aHaju3a JaHHBIX Pa3IMYHOrO
COCTaBa U CTPYKTYPBHIL.

2. [Tpumensier
COBPEMEHHBIE MOJIECIIN
Pa3BUTHUSA U YIPABJICHUS
OpraHu3aluen.

3HaTh: BO3MOXKHOCTH  SI3bIKA
nporpammupoBanus llaiton B
BBISIBIICHUM W MOJEJIHPOBAHUU
MPUYUHHO-CIIEACTBEHHBIX
CBsA3€H  TPU3HAKOB  HaOOpOB
JAHHBIX.

YMmerb: co3gaBaTh NpPOrpaMMBbl
Ha SI3BIKE ITatiToH s
BBISIBJICHHSI 3aKOHOMEpPHOCTEN B

AHAJIIU3UPYCMbBIX JaHHBbIX u
OLCHKU CTCIICHU ux
N3MCHYMBOCTH.

OII «YupasJ/ieHne 0M3HECOM», MPOPUIb «YTIpaBJIeHHEe POAYKTOM

IKII-4 Cnoco6HOCTh 1. JIeMOHCTpUpPYET HAaBBIKK | 3HATB: COCTaB M CTPYKTYpYy
MJIAaHUPOBAHUS U BBIBOJIa HOBOTO MPOAYKTa U | IaHHBIX  JUIsl ~ XpaHEHUs U
OpraHu3aIuy BBIBOIA €ro OOHOBJICHUM HA PBIHOK. | 00pabOTKH Ha SI3BIKE
MPOAYKTA U €10 nporpammupoBanus [1aiiTon.
O0OHOBIIEHUI Ha PBIHOK, Ymerh: MPUMEHSITh SI3BIK
aHaM3a Ipoaax nporpammupoBanus [1aliTon mis
MPOIYKTa U peanu3anuu METO0B 00pabOTKH
yIpaBieHUs M aHalni3a JAHHBIX PA3IHYHOIO
MOKa3aTeNsIMU COCTaBa U CTPYKTYPBL.
YCHEIHOCTH NPOAYKTA. | 2. AHaTU3UPyeT MPOAAKHU 3HaTh: BO3MOXHOCTU SI3bIKA

MPOAYKTa, METPUKHU nporpammupoBanus IlaliTon B

MIPUBJICYECHUS BBISIBIICHUM U MOJECIMPOBAHUU

M0JIb30BaTENEN U MIPUYUHHO-CIIEACTBEHHBIX

WCIOJIb30BAaHUS MIPOAYKTA. | CBSI3€M  MPHU3HAKOB  HAOOPOB
JAHHBIX.
YMmerb: co3naBarth IIPOrpamMMBbl
Ha SI3BIKE ITatiToHn 1A
BBISIBJICHUSI 3aKOHOMEPHOCTEH B
AHAIM3UPYEMBIX  JTaHHBIX U
OLICHKHU CTENEHU ux
M3MEHYMBOCTH.

OIl «®uHAHCOBBII MEHETKMEHT», NPOPuiIb «PUHAHCOBBIN MEHEIKMEHT»

IKII-1 Cnoco6HOCTh 1. [IpoBoauT HEOOXOMMMBIE | 3HATB: COCTaB H  CTPYKTYpYy
OIICHUBATh TEHACHIIMM | JUIS PeIleHusl (PUHAHCOBBIX | JAHHBIX [N XpaHEHUS W
1 3aKOHOMEPHOCTH 3a/1a4 OpraHu3aIuu 00paboTKn Ha SI3BIKE
pa3BUTHUS BHEIIHEU U HCCIIE0BAHUS BHEIIHEN U nporpammupoBanus [1aiiTon.
BHYTPECHHEHN BHYTPEHHEHN CPEIbI C Ymerh: MPUMEHSITh SI3BIK

SKOHOMUYECKOH CPEBI,
ec BIIMSHHC Ha
pe3ynbTaThl
X03MCTBEHHOU

UCTIOJIb30BAHUEM
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH.

nporpammupoBanus [1aliTon mis
peanu3anuu METOJ0B 00pabOTKH
U aHajau3a JaHHBIX Pa3IMYHOIO
COCTaBa U CTPYKTYPBHL.




NEATENbHOCTH 2. O1ieHuBacT u 3HAaTh: BO3MOXHOCTH S3BIKa

OpraHu3aIiy B MPOTHO3UPYET nporpammupoBanus IlaliTon B

TEKyIleH u 3aKOHOMEPHOCTHU Pa3BUTHUSI | BBISIBJICHUM U MOJICTUPOBAHUU

JIOTOCPOYHOM BHEIIHEW U BHYTPEHHEN MPUYUHHO-CIIEICTBEHHBIX

NIEPCIIEKTHBE. cpenbl Ou3Heca. CBsi3ell  MpH3HaKoB  HaAOOpOB
JAHHbBIX.

YMmerb: co3naBarth IIPOrpamMMBbl
Ha SI3BIKE ITatiTon U1
BBISIBJIEHHSI 3aKOHOMEPHOCTEH B
aHATM3UPYEMbIX  JAHHBIX U
OLICHKHU CTENEHU ux
U3MEHYHBOCTH.

OIl «YnpaBiaenune ¢punancamu / Bachelor of Business Administration in Finance», npopuin
«Ynpasiaenue punancamu/BBA in Finance»

MKII-3 CnocoOHOCTh 1.Pa3zpabatsiBaet 3HaTh:  OMOIMOTEKH  A3BIKA
pa3pabarbIBaTh CTPATETUIO [TaiiTon IS aHaIM3a
CTpaTeruto 1IeH000pa3oBaHMs. ¢bunaHcoBON MHGOPMAITUU
[IEHO0Opa30BaHUS, YMeTh: IPUMEHATh OUOINOTEKU
OCYIIECTBIIATE si3bika [laiiTon mist 00paboTku 1
KOPPEKTUPOBKY  LCHBI aHaym3a QUHAHCOBBIX JAHHBIX
Ha OCHOBC | 2 OcymiecTBisieT 3HATh: MCTOYHHKH C JTAHHBIX O
HCCICAOBAHIA KOPPEKTHPOBKY LIEHBI Ha PBIHOYHOM KOHBIOHKTYpE
PBHIHOTHOM OCHOBE HMCCIIEIOBAHNI YMmern: oOpabareiBaTh |
KOHBIOHKTYPBI PHIHOYHOM KOHBIOHKTYPBI aHAIM3MPOBaTh  (DMHAHCOBBIE

JTaHHBIE B CTPYKTYPHUPOBAaHHBIM
dopmare

3. MecTo AUCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/bHBIX POrpamMMm

Huctunnuna «I[porpaMmMmupoBanne ¥ aHaIU3 TaHHBIX ¢ ToMoIibio Pythony sBisiercs
mucuuruinHon [ukna npoduns (3JeKTUBHBIN) MO HarpaBiieHuio noarotToBku 38.03.02 —
Menemxment, OIl «Ynpasnenue 6uznecom», OIl «Ympaienue 6usnecom / Bachelor of
Business Administration (BBA)», OIl «®unancoBbsiii MHeHeKkMeHT», Ol «Ynpasienue

¢unancamu / «Bachelor of Business Administration in Finance».



4. O0beM JUCUUIINHBI (MOYJIS) B 3a4€THBIX €IJUMHUIIAX M B AKAJeMHUYECKHX 4acax

¢ BbljIeJIeHHEM 00beMa ayAMTOPHOI (JIEKIIUU, CEMHUHAPBI) U CAMOCTOSITEJIbHOI PadoThI

o0y4yaromuxcs

ouHas opma oOydeHHs

2021 rox mpuema / 2022 rox npueMa M T.1.

. Bcero Cemectp 6
Bua yueOHo# padoThl 0 TUCHHUILIAHE
(B 3. e. M yacax) (B 3. e. M yacax)

O0mast Tpy10eMKOCTb TUCHUILTHHBI 3/108 108
KonrtakTHas padora-

50/36 50/36
AyIMTOpPHBIE 3aHATHS
Jlexyuu 16/2 16/2
Cemunapbl, npakmuyeckue 3aHsamusl 34/34 34/34
Camocmoamenvhnas paboma 58/72 58/72

Bup Tekyiero KOoHTposist

poeKTHas pabdora

npoekTHas pabora

Bun npomexyTouHOM arTecTauuu

3a4yeT 3a4yeT
O4HO-3a04Hast opma oOyUdeHUs
2021 rox mpuema / 2022 roa npuemMa M T.1.
. Bcero Cemectp 7
Buj yueOHoil paGoThl 10 AUCHHUIINHE
(B 3. e. M yacax) (B 3. e. ¥ yacax)

O0mas TpyA0eMKOCTb JMCIUIITHHbI 3/108 108
KonTakTHas padora-

34/34 34/34
AyIUTOpPHBbIE 3aHATHS
Jlexyuu 16/2 16/2
Cemunapul, npakmuyeckue 3aHsamus 18/32 18/32
Camocmoamenvnas paboma 74/74 74/74

Bun Tekyiero KoHTposist

MpOEKTHas pabora

MpOeKTHas pabora

Bun npomexyTodHOM arTecTanuu

3a4cT

3a4€CT




HNHcTUTyT OHJIAMH — 00pa30BaHuA
O4YHO-3a04Hast popma 00yUdeHHs

2021 rox npuema, 2022 roxg npueMa M T.1.

. Bcero Cemectp 8
Buj yueOHoil paGoThl 10 AUCHHUIINHE
(B 3. e. M yacax) (B 3. e. M yacax)

O0mast Tpy10eMKOCTb TUCHUILIHHBI 3/108 108
KonTakTHas padora-

32 32
AyIMTOpHBIE 3aHATHS
Jlexyuu 8 8
Cemunapul, npakmuyeckue 3aHsamus 24 24
Camocmoamenvhuas paboma 76 76
Bua texyiiero KoHTpoIst MpOeKTHas pabora MpoeKTHas paboTa
Bun npomexyTouHOM arrecTauuu 3a4ueT 3a4eTr

5. Copepxkanne JAUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe MO0 TeMaMm (pa3zaesam)
AUCHHUILIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJleMHMYECKHX 4acax) ¥ BUAOB Y4eOHBIX

3aHATHN

5.1. Conepskanue TUCUMIIMHBI

Tema 1. BBenenune B nporpaMMupoBaHue Ha si3bike Python

Hctopust cozmanusi, o0JacT NPUMEHEHUs, OTJIMYUTENbHBIE NPU3HAKU SA3bIKA
nporpamMmmupoBanus Python. Bepcun si3pika mporpammupoBanust Python.

3HAKOMCTBO C MpOrpaMMHBIM obecrnieuenueM Jupyter Notebook. Co3aanue HOBOTO
nokymMmeHTa Jupyter Notebook, TuIibl sTueek, 0COOCHHOCTH HAMMCAHUS KOJ1a B sTueikax. S3bik
pasmeTku Markdown, nanucanue Gopmyi U mpuéMbl ohopMieHUsS PabOT C MOMOIIBIO
Markdown.

OO6nayHple CEpPBUCHI, PEATM3YIONIME HWHTEPAKTHBHYIO BBIUHUCIUTEIBHYIO CpPEIy
IPython Notebook.

3aaHue U UCTOIb30BaHNE IEPEMEHHBIX, apupMeTHUeCcKHe onepaTopsl. bubmuoreku

s3bika Python, ux Bepcuu u o6HoBeHUe. bubnuoreka math.



Tema 2. Tunbl JaHHBIX U YIPABJISIONIME KOHCTPYKIIUU

YucnoBsle TUNBI AAHHBIX sA3bIKa Python.

@OyHKIMM U METOABI paboThl CO CTpokaMu. MTepalysi CHMBOJIOB CTPOKH, CPE3KH.
[Touck noacTpoku no miadJoHy.

Omnepatopel cpaBHEHMs. Jlormueckue NEpPEMEHHBIE W ONEPATOPBL. Y CIOBHBIE

oneparopsl. [lukietr while u for.

Tema 3. Koslstekuun

Pa6otra co cmuckamu B Python. Co3manue cnmcka. Omnepanuyd Haja CHHCKaMH.
[TepeGop reMeHTOB crircka. MeTo bl CIIUCKOB.

Paborta co cnoBapsimu B Python. Co3manue cnoBaps. Omeparuu Haj CIOBapsiMH.
[TepeGop armemMeHToB cioBapsi. MeTobl paboThI CO CIIOBAPSIMH.

Pabora ¢ xoprexamu B Python. Omepanuu u meroasl oOpaOOTKHU JaHHBIX B
KOpTEXKax.

Pabora ¢ muoxectBamu B Python. Co3manue MHOXecTBa, METOIbI pabOTHI C

MHOXXCCTBaMH.

Tema 4. @ynkuun

Omnpenenenne GyHKIUH. APryMeHTHl (PyHKIMH, MEPEeMEHHOE YHCIO apryMEHTOB,
apTyMEHTBHI 110 YMOJIYaHUIO, TOCIEeI0BATEIIbHOCTh APIYMEHTOB.

JlokanpHple U TIIOOaTIbHBIE TepeMeHHble. DYHKIUS Kak OOBEKT. AHOHMMHAs
bynkuus lambda. ®yuxuuu map() u filter(). PekypcuBHbie QyHKIIHH.

Opranu3zanus XxpaHeHUs ¥ UCIIOJIb30BaHUs (DYHKINN B MOJTYJISX.

Tema 5. O0pa0doTka ¥ aHaJU3 JAHHBIX B NumPy-MaccuBax

bubmoreka NumPy: ycTaHOBKa, Ha3Hau€HHE, UCIOIb30BaHUEe. NumPy-MaccHUBsI:
CO3JaHuE, Pa3MEPHOCTb, OCU, MHAEKCALMs, Cpe3bl. THIBI JAHHBIX 3JEMEHTOB MAacCCHUBA.
Konus n npencrasnenne NumPy-maccuBa. OObeariHeHNE, yKIIa/iKa, pa3/IeJIeHHe MaCCUBOB.
[Touck B maccuBe. CoptupoBka MaccuBa. @uibTpanus maccuBa. CiydaiiHble 4yucia B
NumPy-maccuBe. @ynkuuu Oubmmuorekn NumPy s oOpaGoTku naHHBIX B NumPy-

MaccuBax. PacrpocTpaneHnre, MaCKMpOBaHUE U TPUXOTIMBOE UHIEKCUPOBAHUE.
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Tema 6. O0padoTka ¥ aHAJIU3 TA0JIMYHBIX JAHHBIX ¢ MOMOIUbLIO Pandas

bubnmnoreka Pandas: ycTaHOBKa, Ha3HAYEHHUE, OCOOEHHOCTH HCIIOJIb30BaHUS. THIIBI
nauubiX DataFrame u Series. Unaekcanust TAOJTUYHBIX JAHHBIX, METKHA CTPOK M CTOJIOTIOB.
OO6paboTka JaHHBIX BJIOJb COOTBETCTBYIONIEH OCH C ToMoIIbio ¢yHKIUU apply(),
omHcaTelIbHAsI CTATUCTUKA TAHHBIX B CTPOKAX M CTOJOIAX.

Tunel  TaONMMYHBIX  JAHHBIX, YHCIOBBIE W  KAaTETOPHAIbHBIC  TPHU3HAKH.
dopmaTtupoBaHHe JaThl U peoOpa3oOBaHUE THUIIOB.

W3Bnedenne AaHHBIX MO YCIOBHIO. ['pynmupoBka gaHHBIX. CBOAHBIC TaOJHUIIHI.

OO0benuenue TadIInlLI.

Tema 7. MeToabl BU3yaJau3allMy JAHHBIX

bubnmuorexu Matplotlib u Seaborn. 11BeToBbIe cxeMbl, Mapkepbl. OTOOpakeHHE Ha
rpadvke HECKOJBKMX TOKa3aTeneld. Pa3muunbie BUABI TpadUKOB, HCIOJIB3YEMBIX IS
BU3yaJIM3alliy Pe3yJbTaTOB aHalM3a JAHHBIX: CTOJIOYATas auarpaMma, THCTOrpaMma
pacnpeieiieHust IPU3HAKOB, TUHEHHBIN TpaduK, TOUCUHAS TUarpaMMa, siuK ¢ yCaMH.

OOBEKTHO-OPUEHTUPOBAHHBIN MOIX0/T K CO3/1aHMI0 TpadukoB. O0JIaCTh MOCTPOCHUS
rpaduka u cucreMa KoopauHaT Kak 00beKThl. OCHOBHOW M BCIIOMOTAaTENIbHBIN TpaduKu B

OJIHOM CHUCTEME KOOpJMHAT, HECKOJIBKO rpa)KOB B OJTHOM 001aCTH MOCTPOCHHUS.

Tema 8. O0padoTka U aHAJIM3 JAHHBIX B (aiiaax

CTpyKTypHupoBaHHbBIEC U HECTPYKTYpUPOBaHHbIE TaHHbIE. PaboTa ¢ ¢aiinamu, urenue
W 3aI1Ch JIaHHBIX B (pailinax, OMHapHOE U TEKCTOBOE MPECTABICHUE JaHHBIX, FOHUKO/I.

O06paboTka 1 aHaIM3 JOKYMEHTOB Wi coobmenuit B popmarax CSV, JSON. XML,
XLSX, HTML. bubnuotreku s o0paOOTKH CTPYKTYpPUPOBAHHBIX JAHHBIX: CSV, jSOR,

ElementTree, xIwings.



5.2. Y4yeOHO-TEeMATHYECKHU IJIAH

2021 rox npuema / 2022 rox npuema u T.J.

Ounas ¢popma o0yueHust

TpyroeMKocTh B yacax

KonTakTHas padora — Popme
HaumenoBanue teM TeKylero
AynuTopHasi padora Camocrosi-
n/n (pa3nesioB) KOHTPOJIS
Bcero CemuHapsl, | TeJabHast
JAHCIHUATITHHBI OO6mmast, ycneBae-
] Jlexuuu MpakTU4ecK | padora
BT. U.. MOCTH
We 3aHATUS
Beenenue B AxTHuBHaA
1 |mporpammupoBaHue 12/12 4/4 2/2 2/2 6/8 pabota u
Ha s13b1Ke Python pelieHne
3aJa4 Ha
Tunbl TaHHBIX U CeMmHApaX,
2 |ynpasmsomme 14/12 6/4 2/- 4/4 6/8 | pmonuenue
KOHCTPYKIIUU TOMALIIHIX
3 | Komrexuun 14/14 6/4 2/- 4/4 6/10 | 3aAaHul
4 |Dynxiun 18/14 8/6 2/- 6/6 8/g  |AKTHBHad
pabota u
O6paboTka 1 aHaIu3 peuieHue
5 |nmaHHBIX B NumPy- 16/14 6/4 2/- 4/4 8/10 3a1aq Ha
MacCUBax CeMHUHapax,
BBITIOJTHCHHE
OO6paboTka 1 aHaMH3 JIOMAaITHUX
6 |TaOiuuHBIX maHHBIX ¢ | 16/14 6/4 2/- 4/4 8/10 3a1aHUI
nomoinpio Pandas
AKTHUBHaS
MeTtonsl paborta u
7 | BU3yann3auu 16/14 6/4 2/- 4/4 8/10 perieHue
JTaHHBIX 3aJ1a4 Ha
CEeMHHapax,
OO6paboTka 1 aHaM3 BBITIOJTHCHUE
8 HaHHbIX B daiinax 18/14 8/6 2/- 6/6 8/8 JOMAIIIHAX
3aJaHui
CormnacHo
B nenom no yaebHOMy
108 50/36 16/2 34/34 58/72  |mnany:
JTUCIUATUTHHE
MPOCKTHAS
pabora
Hroro B % 46/33 32/6 68/94 54/67
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2021 rox npuema / 2022 rox npuema u T.J.

OuHo-3204yHas popMa 00ydeHU

TpyaoeMKocTh B yacax

DopMbl
KonTakTHast padora —
HaumeHoBaHue TeM TeKyllero
AynuTopHasi padora Camocros-
(pa3neJioB) KOHTPOJIS
Bcero CeMuHapspl, | TeJabHas
AUCHHUIITAHBI OO6mmas, ycneBae-
) Jlexmmm MPaKTUYECK padora
BT. U.. MOCTH
ue 3aHATUS
Beenenue B AKTHBHas
nporpamMmmupoBanue Ha | 12/12 4/4 2/- 2/4 8/8 pabota 1
s3bike Python pelieHne
3a/1a4 Ha
Tune! JaHHEBIX U CeMUHApax,
yIpaBIISIONINE 12/12 4/4 2/- 2/4 8/8 BBITONHEHHE
KOHCTPYKIIUU NOMAIITHAX
Komnekiuu 12/14 4/6 2/2 2/4 8/8 3ajlannm
DyHKIHH 14/14 4/4 2/- 2/4 10/10 | AxTHBHAS
pabora u
O6paboTka 1 aHamu3 peLcHue
TaHHBIX B NumPy- 14/14 4/4 2/- 2/4 10/10 3a1a4 Ha
MaccuBax CEMuHapax,
BBITTOJIHEHHE
OO0paboTka u aHanm3 JIOMAIITHUX
TaOJIMYHBIX TaHHBIX C 14/14 4/4 2/- 2/4 10/10 3alaHui
nomortpio Pandas
AKTHBHas
MeTtobl BU3yanu3anuu 14/14 44 2/ 24 10/10 pabota u
JTAHHBIX pelieHne
3a/1a4 Ha
CeMUHapax,
Obpabotica  aiamits | ¢ 4 6/4 2/- 4/4 10/10  |BbllIONHEHKE
TaHHBIX B (aiinax JOMAIITHIX
3aJaHuN
CornachHo
B nemom no yuebromy
1 108 34/34 16/2 18/32 74/74 TUTaHYy:
JTUCITUTUINHE
MIPOCKTHAS
paborta
Hroro B % 31/31 47/6 53/94 69/69
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HHCTUTYT OHJIAMH — 00pa30BaHMs
04HO-3204HAas opma 00yueHuUst

2021 rox npuema, 2022 rox npuema u T.JI.

TpynoeMKocTh B yacax DoDMLL
KonTakTHas padora — P
HaumeHoBaHue Tem TEeKYyLIero
AyautopHasi padora Camocros-
(pa3nenoB) KOHTPOJIA
Bcero CeMuHapsl, | TeJbHasA
AUCHUIINHBI Oomas, ycneBae-
Jlexun MPaAKTUYECK padora
BT. Y.. MOCTH
ue 3aHATUs
BBenenue B AKTHBHAs
IPOrpaMMHUPOBAHUE Ha 12 4 2 2 8 pabota u
a3bike Python pCLICHHE
3a/a4 Ha
Tunel JaHHBIX U CeMHHapax,
YIPaBIISIONINE 10 2 - 2 8 BEINTOTHEHIE
KOHCTPYKIIUU JIOMAIIHHX
Konnekiuu 14 4 2 2 10 3a/lannH
OyHKUIK 12 2 - 2 10 AKTHBHAS
pabota u
O6paboTtka 1 aHaIM3 peLICHNE
JaHHbIX B NumPy- 16 6 2 4 10 3aja4q Ha
MacCHBaxX ceMHHapax,
BBITIOJTHEHUE
O6paboTka 1 aHamu3 JOMAIITHUX
TaOJIMYHBIX JIAHHBIX C 14 4 - 4 10 3a1aHUI
nomotnbio Pandas
AKTHBHas
Metonbl BU3yann3anuu abora u
Ab BrEyaiHsat 16 6 2 4 10 P
TAHHBIX pelieHue
3a/a4 Ha
ceMHHapax,
O6paboTka 1 ananmus 14 4 i 4 10 R T —.
JAaHHBIX B (haitinax JOMAIITHHX
3aJJaHu i
CornactHo
yeOHOMY
B uenom no Y
i 108 32 8 24 76 IUIaHy:
JTUCIUIUINHE
MIPOEKTHAsI
pabota
Utoro B % 30 25 75 70

12




5.3. Coaep:kaHue CeMMHAPOB, MPAKTUYECKUX 3AHATHI

HaumenoBanue
TeM (pa3aesioB)
JUCIUILINHBI

IlepeyeHb BOPOCOB 1JIs1 00CYKIE€HUS HA
ceMHHapax, NPaAKTHYeCKUX 3aHATHAX,
peKoMeHyeMble MCTOYHUKHU U3 pa3aenos 8,9
(Yxa3biBaeTcsi pa3jies U MOPSAIKOBbIi HOMep
HCTOYHUKA)

®opMbI POBEACHUSA
3aHATHH

Tema 1. Beenenue B
MIPOrpPaMMUPOBAHHE
Ha si3bIKe Python

Wntepdeiic Jupyter Notebook, ycTtaHoBKa,
O0OHOBJICHHE, 0OCOOCHHOCTH MTPOTPAMMHUPOBAHHSL.
[lepemennsle, apudmMeTHIECKUE ONIEPAITUH.
Ucemounuku: 8.1, 8.2, 8.3, 9.1, 9.3.

WunuButyaibHOE BITIOTHEHHE
3aJIaHUi, TPYIIIOBOM pa3dop
pe3ynbratoB (30% BpemeHH Ha
HWHTCPAKTUBHLIC TGXHOJ'IOI‘I/II/I)

Tema 2. Tumsr
JAHHBIX U
YIIpaBJISIONINe
KOHCTPYKIIUHA

N3yuenne 6a30BBIX KOHCTPYKITUH S3bIKA
nporpammupoBanus Python. CTpoku, MeTos1
pabotsl co crpokamu. [Touck B crpoke. L{ukibl.
Ucmounuku: 8.2, 8.4, 9.2, 9.3.

WunuButyaibHOE BITIOTHEHHE
3aJIaHUi, TPYIIIOBOM pa3dop
pe3ynbratoB (30% BpemeHH Ha
HWHTCPAKTUBHLIC TGXHOJ'IOI‘I/II/I)

Tema 3. Komneknuu

Crnucku,  cimoBapw  KOPTEXKH  MHOMKECTBA.
Omnpenenenue, CO3JIaHuE, HAaIIOJIHEHHE,
urepanusi, Cpe3ku. BripaxkeHus-reHepaTopsl.
UHemounuru: 8.1, 8.2, 9.2, 9.3.

WHuButyaibHOE BBITIOTHEHHE
3aJIaHUi, TPYIIIOBOM pa3dop
pesynbratoB (30% BpemeHH Ha
WHTEPAKTHBHBIC TEXHOJIOTHH)

Tema 4. OyHkuun

Onpenenenue QyHKIUHU. APTyMEHTBI, JOKAbHBIE
U TinolanbHBIe TepeMeHHble. DyHKIHS Kak
00beKT. AHOHUMHAsA GyHKUUA lambda. ©yHKIMH
map() u filter(). PexypcuBHbIe (PYHKITUH.
Hcemounuxu: 8.2, 9.2, 9.3.

WHmuBryansHOE BBIIOTHEHNE
3a7aHuii, TPYIIIOBOM pa3zdop
pe3ynbraroB (30% BpemeHu Ha
MHTEPAKTHBHbBIE TEXHOJIOTHH )

Tema 5. O6paboTka
1 aHaJIn3 JAaHHBIX B
Numpy mMaccuBax

bubnuorexa NumPy, NumPy-MaccuBBI:
pa3MepHOCTh, HHAEKcanus, cpe3bl. Dopma
MaccuBa. OObeAuHEHME, YKIaJKa, pa3zelieHue
MaccuBoB. Ilouck B wmaccuBe. CopTupoBka
MaccuBa. @PunbTpauus MaccuBa. CiyyalHbIN
MacCCuB, CTAaTUCTUYCCKUEC (1)yHKI_II/II/I
Pacnpoctpanenue.

Uemounuxu: 8.1, 8.2, 8.3, 9.2, 9.3, 9.13.

Pemenue 3amaq B
WMHTEPAKTUBHON dopme,
IMCKYyCCHSL TIO  pe3yJIbTaTaM
CaMOCTOSITEIILHOU paboThI
(30% BpPEMEHU Ha
WHTEPAKTUBHBIC TEXHOJIOTHH)

Tema 6. O6paboTka
M aHaJIN3 TaOJHYHBIX
JAHHBIX C IIOMOIILIO
Pandas

bubnmoreka Pandas: metons! describe() u info().
Tun ganabpix «cepus». Co3ganue Tabmaui pandas
U3 Koleknui. THUmbl JAaHHBIX B CTOJOIAX.
CBoniHBIE TAOJIMIIBI, CTATUCTUYECKHUE (PYHKITUU.
[Tpumenenne GyHKIMNA K CTOIOIAM.
UHemounuxu: 8.1, 8.3, 9.2, 9.3, 9.14.

Pemenue 3a1ay B
WHTEPAKTUBHOU dbopwme,
TUCKYCCHSI TI0 pe3yJbTaTaM
CaMOCTOATENbHOW  paboThI
(30% BpEMEHU Ha
MHTEPAKTUBHBIE TEXHOJIOTHUHN)

Tema 7. MeToan!
BU3yaJu3aluu
TAHHBIX

I'paduueckuit pynkumnonan 6udanorexu Pandas.

OOBEKTHO-OPUEHTUPOBAHHBIHN MIOJIXO0I K
co3manuio  rpajukoB.  Bumel  rpadukos.
bubnuotexa Matplotlib.

Uemounuku: 8.1, 9.2, 9.3, 9.15.

Pemenune 3a1a4 B
WHTEPAaKTUBHON dopme,
JMCKYCCUSI TIO  pe3yJibTaTam
camocTosATenbHOM padboTs (30%
BPEMEHH Ha WHTEPAKTHBHBIE
TEXHOJIOTHH)
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Tewma 8. O6pabotka | bubmuorexkn Python TUTSt 00pabotku | Pemenue 3ama4 B
W aHaJM3a JaHHBIX B | CTPYKTYPHUPOBAHHBIX  JAHHBIX:  CSV,  jSON, | HHTEPAKTUBHOM dopme,
(arinax ElementTree, xlwings. OOpaboTka W aHaJIM3 | IUCKYCCHUS TIO pe3yJbTaTam
JOKYMEHTOB MM cooOmeHuil B popmatax CSV, | camocTosITeIbHONH  pabOTHI
JSON. XML, XLSX. (30% BpEMEHU Ha
Hemounuxu: 9.2, 9.3, 9.16, 9.18, 9.19. MHTEPAKTUBHBIE TEXHOJIOTUHN)

6. IlepeyeHb Y4eOHO-METOAUYECKOr0 OOeCHeYeHUs ISl CAMOCTOATEJIbHOH PadoThI

00y4aromuxcsi Mo JMCUUIJINHE

6.1. IlepeyeHb BONPOCOB, OTBOJAMMBIX HA CAMOCTOAATEIbHOE OCBOCHUE M CHUIJINHBI,

(¢ opMbI BHEAYTUTOPHOI CAMOCTOATEILHOH PA0OTHI

HaunmeHnoBanue Tem

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

®opMbI BHEAYAUTOPHOM

(pa3nenoB) CaMOCTOSITEJIbHOE OCBOCHHUE CaMOCTOSITe/IbHOM PadoThI

AUCHMILINHBI

Tema 1. BBenenue B Hcnonp3oBanue sI3bIKA pa3Metku | M3yuenne uHTepderica u

nporpaMMupoBaHue Ha | Mapkoayn 1is oopMIIeHHS HAayYHBIX | BO3SMOXKHOCTEH IOnurep

si3bike Python pabor. Topsume xknaBumm IOmnurep | HOYTOYK. Hamucanue
Hoyt0Oyxk. ANbTepHATUBHBIC | MATEMaTHYECKUX (opMmyn Ha
WHTEPaKTUBHBIE 00O0JIOUKH. si3bIKe MapkoayH.

Tema 2. Tunel nagaeix | Jlecsatuanoe, IIBOUYHOE U | UreHne yd4eOHBIX W3MaHUA |

U yIPABJISIIOLINE HIECTHAALATEPUIHOE npejAcTaBieHue | Matepuanio B MHTepHere,

UCTIONb30BaHUsl (QYHKIMI B MOJIYJISX.
Oynakuus reduce().

KOHCTPYKIHH yucen B Python. [loGuToBBIC OnIepaToOphl. | BBIOJHEHHE  YIPAXHEHUH B
Jupyter Notebook.

Tema 3. Komexuuu BnoxeHurnie KOJUIEKIIUU: cnuckd, | UteHne yd4eOHBIX W3MaHWN U

CJIOBapH, KOPTEXH, MHOXECTBa. | MarepuaioB B MHTepHere,

Co3gaHne  KOJUICKIMM €  TMOMOIIBIO | BBIMOJHEHUE  YHNPAKHEHUN B
BBIpa)KEHUI-TeHEPATOPOB. Jupyter Notebook.

Tema 4. OyHKIIUN Opranuzanus XpaHEHHUsI U | UreHne yd4eOHBIX W3IaHUA |

MarepuarioB B HHtepHere,
BBIMIOJTHEHUE  YIOPaKHEHUIl B
Jupyter Notebook

Tema 5. OGpaboTtka u
aHaJIu3 JaHHBIX B
NumPy maccuBax

Co3nanne NumPy-MacCUBOB Ha OCHOBE
JTAHHBIX, XpAHALIUXCS B (aiinax.

UreHne y4eOHBIX W3MaHUU U
MarepuasioB B MHTepHere,
BBITIOJIHEHUE  YNPAXKHEHUU B
Jupyter Notebook.

Tema 6. OGpaboTtka u
aHaJIN3 TaOIUYHBIX
JAHHBIX C IIOMOIILIO
Pandas

[IpencraBinenue naHHBIX SKOHOMUYECKOU
TEMaTUKU W3 OTKPBITHIX HCTOYHUKOB B
Ta0mmyHoM BuIe. Pacuér ommcarenbHOMH
CTaTHCTHKH.

N3yueHne OTKpBITBIX
HCTOYHHUKOB JaHHBIX,
pa3paboTka nporpamm B Jupyter
Notebook.

Tema 7. MeToanl
BHU3yaJu3aliy JaHHBIX

Tpexmepuble  rpaduku.
IIBETOBBIC CXEMBI.

Mapkepsl,

Pabora ¢ Matplotlib,
rpaduvecKoe mpecTaBICHNE
uHpOpMaIuu.
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Tewma 8. O6paboTka u O6paboTka  OTKPBITBIX  JaHHBIX B | [IpakTuka C WCHOJb30BaHUEM
aHaJIM3a JaHHBIX B ¢dopmarax XML, CSV, JSON. (UHAHCOBO-?)KOHOMHUYECKUX
(arinax JAHHBIX B (paitimax

6.2. Ilepeyenb BONPOCOB, 3a1aHUI1, TeM JI MOATOTOBKH K TEKYIIeMYy KOHTPOJIIO

IIpumepHbIe 3a1a4M CEMUHAPCKUX 3aHATHI

1. HMmeroTcs nBa CUCKA MEIBIX YHCEIT, BO3MOKHO Pa3HOU JIJIMHBI, YIIOPSIOYCHHBIC
1o Bo3pactanuro. [loslyunte HOBBIM CIHCOK, COAECPKAIIUKA BCE JJIEMEHTBHI HMCXOJHBIX
CIIUCKOB, B KOTOPOM 3JIEMEHTBI TAK)KE YIIOPSA0UYEHBI B TOPSIIKE BO3PACTAHUS, HE UCTIOIb3YS
BCTPOCHHBIC METOIbI COPTUPOBKH.

2. Kakyw (QyHKIHIO Hag0 NMPUMEHUTh B codyeTaHUU ¢ GyHKIUEH map(), 4ToObI
cnucok cios ["S", "cryaent", "®@unancoBoro", "yHuBepcurera'| mpeodpa3oBaTh B CHUCOK
yucen [1, 7, 11, 12]? Hanumwure nporpaMmy, peajin3yIollyto 3Ty 3a/1a4y.

3. C nomombto pyHkuui filter u lambda B cniucke [4, 8, 15, 16, 23, 42] ocTaBbTe
TOJIBKO 3JIEMEHTHI CO 3HAUCHUSIMU BBIIIIEC CPETHETO.

4. Haiingure Bce uncina psajga GuOoHayyu MEHbIIE 3aJaHHOTO HATypaJbHOTO YHUCiIa
N, UCTIOJIb3YS PEKYPCUBHYIO (DYHKIIMIO.

5. Hwmeercs cnucok ropojoB Bujaa [["ropoxa, "rom ocHoBanus", "HaceneHue'],
["T'omens", 1142, 504], ["bob6pyiick", 1387, 210], ["JIuga", 1323, 103]]. Beinmosunure
3aJIaHUs: @) CO3/1aliTe HOBBII CIIMCOK, B KOTOPOM IIE€PBBII BIOKEHHBII CIIMCOK OCTAETCS HA
CBOEM MecCTe, a OCTaBIIMECS BIJIOKEHHBIE CIUCKA OTCOPTUPOBAHBI MO HACEJIEHHUIO; O)
co3faiiTe cloBapb, B KOTOPOM KJIIOYaMHU SBISIOTCS 3JEMEHTHI IEPBOTO BIOKEHHOIO
CIIUCKA, a 3HAYEHUSMH DJEMEHThl OCTAJIbHBIX BJIOXKEHHBIX CIIUCKOB; B) TOMECTUTE
MOJIYUYCHHBIM B PE3yJIbTaTe BBIMOJHEHHS IyHKTa «0)» clioBapb B TaOMMIly pandas, B
KOTOPOM HAa3BaHUSIMU CTOJIOIOB SIBIISTIOTCS KJIIOYH, a 3SHAYCHUSIMU — 3HAUCHHS CJIOBapSI.

6. YuacTHUKH OJIMMITHAJIBI pernanu 3 3a7aun. MI3BecTHBI (haMuInu TeX, KTO PEIIiI
MEPBYI0, BTOPYIO M TPETHIO 3aauM (s KaXKI0M 3a1auu OTAeNbHBIA criucok). Halinure u
pacneuaTtaiite paMUINU T€X, KTO a) pemni X0oTs Obl 0Hy 3a1ady (J1to0y10); 6) pemmi Bce
3a/1a4M; B) pelny poBHO 1 3amauy (00yr0); I') peinsi poBHO 2 3a1aun (JIFOOBIE); 1) PEIIHI

He OoutbIie 2 3aaa4 (JTr00bIX).
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7. Wmerorcs nanHeie B gopmatre JSON o0 MHOXECTBE pEIENTOB OJII01
HAIMOHAJIBHOW KyXHU. KaXXaplii pelenT COAEpKUT MHOXKECTBO MHIpeaueHTOoB. Haiinure
WHTPEIMCHTHI, BXOMISIINE B COCTaBa) OAHOTO 0Jr0/1a; 0) OJTHON KYyXHH; B) MAKCUMAJIBHOTO
yucia OJroI.

8. 3amaTh ABa IBYXMEpHBIX MaccuBa arl u ar2 pazmepHocTH (4, 7), COCTOSIIUX U3
ciy4yailHeIX wLenblx yucena B mpexaenax or 0 go 10. ITocTpouTe AByXMEpPHBI MacCUB
pasmepHocTH (4, 7), KaXAbIM HJIEMEHT KOTOPOro IMPEeJCTaBIsIeT COOOM MaKCHUMyM
(MUHUMYM, cpeAHee) W3 JBYX 3HAUCHUW, HAXOJAIIMXCA HA AHAJIOTUYHOM MO3UIUMU B
MaccuBax arl, ar2.

9. CrenepupoBaTh JABYMEpPHbI MaccuB arr pa3MepHocTH (4, 7), cocToslui u3
CIIy4alHbIX JCHUCTBUTEIIbHBIX YUCEN, PABHOMEPHO pacHpeAesieHHbIX B quarna3zone ot 0 1o
20. Hopmanu3zoBaTh 3HAaY€HHS MAacCHBa TakK, YTO IOCJIE€ HOPMAaJIU3allMd MAaKCUMAaJIbHBIN
arieMeHT MaccuBa Oyzaet paBeH 1.0, munuManbHblit 0.0. 3HaUueHUST OKPYTIIUTD 10 YETHIPEX
JNECATUYHBIX 3HAKOB.

10. Wmerorcs nannsie B ¢opmare CSV o0 (HUHAHCOBO-DKOHOMUYECKOM
NEATEIIbHOCTH TPYNIbl NPEANPUSATANA U COJEpIKalllMe CBEICHUS O THUIIE BBITYCKaeMOMU
MPOAYKIIMYA, HAUMEHOBAaHUMU TMPOAYKIIMU, IIeHE, Ce0eCTOMMOCTH, CETrMEHTE phIHKA,
MpuOBLIH, JaTe TIOCTABKU, pa3Mepe CKUIKHU, cTpaHe. HaliuTe Bce clenku onpeaeieHHoro
MIPOU3BOIUTEIS], TOCTABJIECHHBIE B ONIPEICIICHHYIO CTPaHY MPU YCIOBUH, UTO Pa3MEP CKUAKU
HIDKE CpeJIHEel B COOTBETCTBYIOIIEM CETMEHTE PhIHKA.

11. Umerorcs nanubie B Qopmate JSON o0 (dUHAHCOBO-2KOHOMHYECKOU
NEATEeIbHOCTU TPYNIbl TPEANPUSATHNA: THUI BBITYCKAEMOW MPOIYKIIMU, HAUMEHOBAHUE
MPOAYKIMHU, IIeHA, CEOECTOMMOCTh, CETMEHT PBhIHKA, MPUOBLIb, JaTa MOCTABKH, pa3Mep
CKHJIKM, cTpaHa. Hamwuiumre nporpamMmy, pe3yJbTaTOM KOTOPOUMl SIBJISIETCS CBOAHAs
Tabnuia, B KOTOPOM pacmoyio)KUTe HAMMEHOBAaHUS MPOU3BOAMTENIEH MO CTPOKaM, a
CErMEHTHI PBIHKA MO CTOJOIaM, MOMECTUTE B OOJACTh 3HAYEHUW CPEAHIO MPUOBLIL
KQXKJIOTO MPOM3BOJUTENSI B KaXJ0M cerMeHTe. Paccumraiite oOiiee cpeaHee 3HAUYCHHE

MPUOBLIN MO KaXJIOMY MPOU3BOJUTENIO U MO KXKIOMY CETMEHTY.
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12. HNmeetcs pensiuvoHHas 0a3a AaHHBIX CTYJIEHTOB, MPOXHUBAIOIIUX B Pa3HbIX
ropojiax u o0y4Jaronmxcs Ha pa3HbIX Kypcax B YHUBEPCUTETAX, PACIIONIOKEHHBIX B PA3HbIX
ropoaax. Bemonnute SQL-3ampoc, pe3yiapTaToM KOTOPOrO CTAaHET CHHUCOK CTYAEHTOB,
oOyyJaroumxcsi B CBOEM Iopoji€ U MOJYYaOIIUX CTUIIEHUIO BBIIIE CPEIHEN CTUIICHIUU Ha
CBOEM Kypce.

13. Wmeetcs pensiiuoHHas 0a3a JaHHBIX CTYACHTOB, MPOKUBAIOIIUX B Pa3HbIX
ropojiax u o0y4Jaronmxcs Ha pa3HbIX Kypcax B YHUBEPCHUTETAX, PACIIONIOKEHHBIX B PA3HbIX
ropojax. Hanummre 3anpoc, BHITONHSIIONIMI BBIBOJ KOJIMYECTBA IK3aMEHOB, C/IaBaBIINXCS
(BHE 3aBHCUMOCTH OT OIIEHKH) CTyJEeHTamMu ¢ ujaeHTtudukatopamu 12, 32, 55. Pesynbrar
JOJDKEH COAepKaTh HACHTU(PHUKATOP CTYJIEHTA M KOJMYECTBO CAAHHBIX UM 3K3aMEHOB.
Pe3ynbTar ynopsao4uTh 1o yObIBAaHUIO KOJTMYECTBA SK3aMEHOB.

14. Wmeetcs daiin prUHAHCOBO-3KOHOMUYECKUX JAHHBIX U3 OTKPHITOIO HCTOYHUKA
(finam.ru) o LeHE aKUUU WIM KaKOro-IM00 MHBECTULIMOHHOIO MHCTPYMEHTa 3a MEPUO]
BpemenH. [loctpoiite ¢ momomnisio si3pika Python BpemenHyo Moaens nanHbix. OtoOpasure
JaHHBIE W MOJENb JaHHBIX Ha rpaduke. OIEHUTE KAYEeCTBO MOJEIU C MOMOUIBIO
koa¢¢unuenTa nerepMuHanuu. Paccunraiite MaTeMaTuyeckoe 0KMJAHUE U CTaHIAPTHOE
otkioHenue. [loctpoiite rpaduk GyHKINUH MIOTHOCTH BEPOSITHOCTH.

15. HMeroTcs naHHBIE U3 OTKPHITOTO UCTOYHUKA O II€HAX JABYX aKIUW WU KaKuX-
a100 MPOAYKTOB 3a MEPUOJ BPEMEHU B OAHOM U3 CTPYKTYypHUpOBaHHBIX (hopmaroB: CSV,
JSON, XSLX, XML. IloctpoiiTe ¢ momomibto sizbika Python perpeccmonHyro Mojenb
nanubeix. [loctpoiite rtpadux wmomenu. OrneHUTE KavyeCcTBO MOJEIHM C TTOMOIIBIO

ko3 puieHTa 1eTepMUHaLIUU.

IIpuMepHas TeMaTHKa NPOCKTHOM padoThI
1. AHamu3 OTKpBITBIX JaHHBIX TOPOACKOTO CEpBHCA IPOKATa BEIOCHUIIENOB C
LEIBI0 TIOCTPOCHMsI pACHPENEIICHUs] BPEMEHM IIOE€3JKM M pacyéra ONUCATEIIbHOU
CTaTUCTHUKHU.
2. JlexoMIo3uIusl OTKPBITBIX JAHHBIX B TEKCTOBOM BHUJIE CEPBHCA CAAYH B apEHIY

ZKHNIIBIX HOMCI].IGHHﬁ, CO34aHucC peHﬂHHOHHOﬁ 0a3ml JaHHBIX KW €€ HAIIOJIHCHHUC U3
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yKa3aHHOTO MCTOYHMKA. BoinonHenue SQL-3anmpocoB K co3qaHHOM 0a3e NaHHBIX C LIEJbIO
MOMCKa KOHKPETHOM MH(OpMAIH O CJJaue KUJIbsl B apeHY.

3. Perpeccuonnblii aHanu3 (UHAHCOBO-3KOHOMUYECKUX JAHHBIX O CTOMMOCTHU
akiuit Ha MOCKOBCKOM TOBapHO-CHIPhEBOI OUPIKE.

4. Ananu3  OTKpBITBIX  COLIMAJIBHO-)KOHOMHYECKHMX JaHHBIX Ha  caiiTe
[IpaButenbcTBa MockBbl. bubnnoTeku, MKoJbl, Mapku MOCKBBI: aHAIU3 peKUMa paboThl,
HaJM4Ke CIeIHAIM3UPOBAHHOTO 000PYI0BaHUsI, BUIbI PACTEHUI B MapKaxX U CKBEpax.

5. Hcnonb3ys  OTkpeIThiE  JaHHble — cadta  [IpaBurenmbctBa  MOCKBBI,
MIPOAHAIU3UPYUTE JIaHHBIE YHCICHHOCTH HACENICHUS, CTaTUCTUKY KOMMYHAJIbHBIX
IJIATEXKEW U IPYTHE COUUAIBHO-YKOHOMUYECKHAE JAHHBIE O KUTENAX PA3JIMYHBIX PaliOHOB
MOCKBBI.

6. AmnHanu3 JaHHBIX O MOJIB30BATENAX M Ipynmnax couranbHou cetn BKoHTakre:
paHXUPOBATh MOJB30BATENEH COOOIIECTBA MO 3HAYMMOCTH Ha OCHOBaHUH YHCIIa CBSI3EH €

APYTHUMU ITOJIL30BATCIISIMMU.

Kpumepuu 6annvroil oyenku paznudHslx popm mexyue2o KOHmpOos yCneeaemocmu
cooepaHcames 8 COOMBEmMCmeyIouux Memooudeckux pekomenoayusax J[lenapmamenma
aHanu3a OAHHBIX U MAUWUHHO20 00yYenusi Dakyromema uHGOPMAYUOHHBIX MEXHONOSUU U

ananuza O01buUx OAHHBIX.

7. ®OHA OUEHOYHBIX CPEACTB JJIsi NMPOBEICHHUSA NMPOMEKYTOUYHON ATTECTALMHU

00y4ar0IUXCA M0 JUCHUIJINHE

IlepeyeHb KOMIIETEHLIMM C yKa3aHUEM WHIWKATOPOB MX JOCTHXKEHHS B MPOLECCE
OCBOCHMSI 00pa3oBaTeNbHOW TporpamMmbl coaepxutrcss B paszaene 2  «llepedensn
IVIAHUPYEMbIX Pe3yJbTATOB OCBOCHUS 00pa30oBaTe/IbHOM NPOrpaMMbl (IMepeyeHb
KOMIIETEHIIUI) ¢ YKa3aHHEeM WHINKATOPOB HX JOCTHKEHHMS M IJIAHUPYEMbIX

pe3yJbTATOB 00yUYeHMsI M0 TUCHUILTIMHE.
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Tunosbie KOHTPOJbHBIC 3aJaHUA 1 MaTepHaJibl, He0o0X0aAMMBbIe JJIs1 OICHKH

HHAMKATOPOB AOCTHKEHUSI KOMIIETEHIIMA, YMEHUH U 3HAHU U

HaunmenoBanue
KOMIIeTeHIIUH

HaumeHnoBaHnue
HHIUKATOPOB
JOCTHIKEHUS
KOMIIeTEeHIIUH

PesyabTaTsl 00yyeHus
(yMeHMS U 3HAHMS),
COOTHECEHHBbIE C
HHIUKATOPAMH
AOCTHKeHUSI
KOMIIeTeHIIUH

TunoBbie
KOHTPOJIbHbIE
3a1aHuA

OIl «YnpaBienue o0usnecom», OIl «Ynpaienue 0usnecom / Bachelor of Business Administration
(BBA)», OIlI «®@uHaHcoBbIii MHeHeq:KkMeHT», OIl «Ynpasiaenue punancamu / «Bachelor of
Business Administration in Finance»

ITKH-2
CrocoO6HOCTH
NMPUMCHATH
MaTeMaTHYECKUE
METOJBI IS
peeHHs
CTaHAApPTHBIX
po¢eCCHOHATHHBIX
3amad,
WHTEPIPETHPOBATH
MOJIYUCHHBIC
MaTeMaTHYECKUE
pe3yabTaThEL.

1. JleMoHCTpUpYET
3HAHUSA
MaTeMaTHYECKUX
METOJIOB,
IPUMEHSIEMBIX B
MEHE/KMEHTE.

3HaTh BO3MOXHOCTH
nH(OpPMaAITMOHHBIX
TEXHOJIOTHH JIUIsl BBIOOpa
PUOPUTETOB B IpOIECCE
IUTaHUPOBaHMS padoT,
CBSI3aHHBIX C 00pabOTKOMH
Y aHAJIM30M JIaHHBIX.

YmeThb BBIOUpATH METOIBI
U CIIOCOOBI UX
peanu3anny Ha S3bIKe
POrPaMMHUPOBAHHUS
[TaiiToH mJ1st NPUHATHS
peLIeHUi U
COBEPIIICHCTBOBAHUS
npohecCHOHABLHOM
JeITEIbHOCTH.

Llannvle uz omxkpvimoix
UCTOYHUKOB TIPEICTABBTE B
TaOJIMYHOM BUJIE U PACCUUTANTE
KOBapHaluio PU3HAKOB.

Ha ocnoee umerowuxcs oannwix
IIOCTPOMTE TOUEUHBIE TUArPAMMBbI
IUIS K&KJOU Mapsl IPU3HAKOB.
Mexny KakuMH IpU3HAKAMU
MO’KHO NPEATOI0KUTh HATNIHE
3aBUCHUMOCTH?

2. Ilpumensier
MaTeMaTU4eCKHE
METOJIbI U MOJCIIH
11 00OOCHOBAHUS
IPUHSITUS
YIIPaBICHUYCCKUX
peleHui.

3HaTh OMOIMOTEKH U
MOJIYJIH SI3BIKA
POrPaMMHUPOBAHHUS
[TaiiToH M1 mpoBeACHUS
HAYYHBIX UCCIICJIOBAHUIA,
00paboTKH U aHAIH3a
IaHHBIX.

YMeTh HCIOIB30BaTh
SI3BIK POTPaMMHUPOBAHUS
[TaiiToH mJ1g MpUMEHEHHUS
METOZ0B 00pabOTKU U
aHaJlu3a JaHHBIX B
paMKax pelieHus
MPAKTUYECKUX U HAYIHBIX
3aJ1a4.

Ilocmpoume cucmoepammbi Bcex
IokasaTeliell ¥ ONUIINTE UX:
SIBIISIIOTCS I OHU
CUMMETPUYHBIMH WITH
CKOIIICHHBIMU, IIOXO0KH JIH OHU Ha
«KOJIOKOJ» HOPMAJTHHOTO
pacnpenenenus’?

Buvinoanume perpecCUOHHBIN
aHaJIM3 [TOKa3aTesel B
npeaACTaBJICHHOM UCTOYHUKCE
JAHHBIX U OIICHUTE KaYECTBO
PErpeECCUOHHON MOJIEIIH.
[TocTpoiiTe TOUEUHYIO TUarpaMMy

3. ConepkaTesbHO
UHTEPIPETHPYET
pe3yJIbTaThl,
NIOJTYYCHHBIC TIPU
HUCITIOJIB30BaHUU

3HATH METOIBI U MOJEIHU
aHaJu3a JaHHBIX,
MPUMEHSIEMEBIC B
npodecCHOHATbHON

eI TCIIbHOCTH.

Onpedenume npusHaxu,
3HAaYMMBbIe TS KiacCu()UKauu
aHAIM3UPYEMOT0 TIPOIIecca UiTu
SIBIICHHSI, OIICHUTE MOJTHOTY
PE3yNIBTATOB KIacCU(PUKAIUH.
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MaTeEMaTUYECKUX
MOJenen.

YMeTh NpOBOIUTH aHATU3
U BBIpa0aTHIBAThH
COOCTBEHHOEC
npodeccuoHaIbHOe
MHEHHE Ha OCHOBE
UMEIOIIUXCS JTAaHHBIX.

Ipoananusupytime TabIMYHBIC
JaHHBIC U BBIICIUTE TPYTIITHI
TAHHBIX, 3HAUUMBIC JJIS
MIPOBE/ICHUS HCCIICIOBAHUSI.

OII «Ynpasienne o0usnecom / Bachelor of Business Administration (BBA)», npoduisb «bu3znec u
npeanpuHuMarteabcTBo/ Business & Entrepreneurship»

TIKII-3
CnocoOHOCTh
OTIpeNIeTIATh
TCHACHIIUU B
pa3BUTHHU
COBPEMEHHOM
MHPOBOU U
OTE€UYECTBEHHOM
SKOHOMMKH, UCKATh
1 HAXOOUTh
BO3MOKHOCTH IS
CO3/1aHMs OU3HEca.

1. Ilpumensier
TEOPETUUECKHUE
3HAHUS U
HKOHOMUYECKHUE
3aKOHBI JIs1
onpeeeHus
OCHOBHBIX
TEHICHIIUN B
pa3BUTUHN
COBPEMEHHOM
MHPOBOMU
SKOHOMUKH.

3HaTh COCTaB U
CTPYKTYPY JaHHBIX JJIs
XpaHeHHus1 1 00pabOTKH Ha
SI3BIKE
IPOrPaMMHUPOBAHHUS
ITaiToH.

YMeTh NPUMEHSTH SI3BIK
porpaMMHUpPOBaHUs
[TaiiToH mi1g peanuzanuu
METOA0B 00pabOTKU U
aHaJii3a JaHHBIX
pa3JIMYHOTO COCTaBa U

CTPYKTYPBI.

[IpoBenute necepranu3auio
OTKPBITOr0 Habopa MaHHBIX «YUTO
npurotoButTh» («What’s
cookingy,
https://www.kaggle.com/c/whats-
cooking/data). JIist kaxxmoro
WHTPEIMCHTA HAUIUTE YUCIIO
0111011, B KOTOPBIE OH BXOIUT.

2. Ucnonw3yer
METOOUKY aHaIu3a
MOCJIENCTBUN
HpI/IHI/IMaeMBIX
YIIPaBIECHYECKUX
pereHuii B cepe
MEXIYHAPOAHOTO
OusHeca.

3HaTh BO3MOXXHOCTHU
SI3bIKA
MPOTPaMMUPOBAHUS
ITaiiTOH B BRIIBIICHUU U
MOJETUPOBAHUM
MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M MPU3HAKOB
HaOOpOB TaHHBIX.
YMeTh co31aBaTh
MpOrpamMMbl Ha SI3bIKE
ITafiToH U1 BBIABICHUSA
3aKOHOMEPHOCTEH B
AQHATIU3UPYEMBIX TAHHBIX
1 OLICHKHU CTEIICHH UX
W3MEHYHBOCTH.

Buinonnume 3anpoc x
MH(POPMALIMOHHON cucTeMe
COITMAIBHOW CETH U TIOTYYUTE
JIAHHBIC O MOJIb30BATEISAX U
rpynnax. Panxxupyite 4ieHOB
COO0O0IIIECTBA IO 3HAYUMOCTH.

OIl «Ynpasaenue o0usnecom / Bachelor of Business Administration (BBA)», npoguin
«Ynpasyenue mapketudrom / Marketing Management»

IIKII-2
CrocoOHOCTh
MPOBOAUTH
MapKETHUHTOBBIC
HCCIIEN0BAHUA,
aHAJTM3UPOBATH
KOHBIOHKTYPY
pPBIHKA H
MHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3yJIbTaThl I

1. Ucnonb3yer
JIyqIIe
MPaKTUKU TPU
IJTAaHUPOBAHUU U
MPOBEICHUU
MapKETUHT OBBIX
HUCCIEIOBAHUM.

3HaTh COCTaB U
CTPYKTYPY aHHBIX JIJIS
XpaHeHus U 00paboTKH
Ha SI3BIKE
MPOrPaMMHUPOBAHUS
ITatiToH.

YMers NIpUMEHSATH SA3bIK
MPOrpaMMHUPOBAHUS
[TaitToH M1 peanu3aunu
METO0B 00pabOTKH U
aHaJan3a JaHHBIX

[IpoBenure necepuanu3anuio
OTKPBITOr0 Habopa aHHbIX «YUTO
npurotoButh» («What’s
cooking,
https://www.kaggle.com/c/whats-
cooking/data). Jlnsa kaxxmoro
WHTPEINCHTA HAUAUTE YHCIIO
0J110]1, B KOTOPBIE OH BXOJIUT.
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MPUHATHA
YIIPABIEHYECKUX
peLIcHu.

Pa3IMYHOTO COCTaBa U
CTPYKTYPBHI.

2.JlemoHCcTpUpYET
HaBBIKU B
MOJTyYeHUHU
MapKEeTUHIOBOM
uHpOpMaINY C
LEJIBIO OIICHKH
KOHBIOHKTYPBI
pBIHKA.

3HaTh BO3MOKHOCTH
SI3BIKA
MPOrpaMMHUPOBAHUS
I1aiiTOH B BBISBJICHUU U
MOJEIIMPOBAHUU
MPUYHUHHO-
CJICJICTBEHHBIX CBsI3¢CH
MIPU3HAKOB HAOOPOB
JTaHHBIX.

YMeTh co3aBaTh
MpOrpaMMBbI Ha SI3bIKE
ITaliTOH U1 BBIABICHUS
3aKOHOMEPHOCTEH B
aAHAJIM3UPYEMBIX TAaHHBIX
M OIICHKH CTEIIEHU X
H3MCHYUBOCTH.

Buvinonnume 3anpoc x
nH(pOPMAITMOHHOM CHCTEME
COLIMATILHOM CETH U MOIYIHUTE
JTaHHBIE O MOJIb30BATENSAX U
rpymnmnax. Panxxupyire 4ieHOB
co00111ecTBa TI0 3HAYUMOCTH.

OIl «YnpaBJjieHue OU3HECOMY,

npo¢uib «MeHeIKMEHT M ynpasJjieHHe OU3HeCoOM»

IIKTII-4 1.Pa3zpabaTeiBaeT | 3HATh COCTaB U [IpoBenute necepuain3aiuio
CrniocobHOCTD KOHLIETIIUIO CTPYKTYpY IaHHBIX AJI1 | OTKPBITOro Habopa naHHbIX «UTo
y4acTBOBATh B | IpoeKTa, XpaHEeHHsS U 00pabOTKH npurotoButh» («What’s
pas3paboTke pepapxuueckyro | Ha A3bIKE cooking»,
mporpamm CTpyKTypy paGor, | IPOTPaMMHPOBAHHS httpss//www.kaggle.com/ c/whats-
pa3BUTHUS KaNCHJIAPHO- [TaiiToH. cooking/data). ILJvI;I KaXJI0ro
KOMITIaHUH, . YMeThb NpUMEHSATH S3bIK | HHIPEIUEHTA HAaUIUTE YHCIIO
paszpaboTke PECYPCHBIM TITIat IIPOrpaMMHUPOBAHHUS 01110]1, B KOTOPBIE OH BXOJIUT.
000CHOBaHHUI 1 KOHTpPOJIB 34 [TaitToH a1t peanu3auuu
IIPOEKTOB y | XOAOM HPOTPAMM | /o1 108 06paboTky 1
ympapiaeHueckux | PasBUTH aHAIM3a JaHHbIX
peLieHui, OpraHM3aIiu. Pa3IMYHOIO COCTaBa U
CBSI3aHHBIX c CTPYKTYPBHI.
pa3BUTHEM 2. Ilpumensier 3HaTh BO3MOKHOCTH Buvinonnume 3anpoc
OnsHeca. COBpPEMEHHEIE SI3BIKA nH(pOPMAITMOHHOM CHCTEME
MOJIENTH pa3BUTHs | POTPAMMHPOBAHHS COLIMATILHOM CETH U MOIYIHUTE
¥ YIIPABICHHS [TaliTOH B BBISIBJICHUHM U | JJAaHHBIE O MOJI30BATENSAX U
opraHusarueil. MOJEIUPOBAHUU rpymnmnax. Panxxupyire 4ieHOB
MPUYHUHHO- c000111ecTBa TI0 3HAYUMOCTH.
CJIEACTBEHHBIX CBS3EH
MIPU3HAKOB HAOOPOB
JTAHHBIX.
YMerTh co3aBaTth
MPOTPaMMBI Ha SI3BIKE
ITaliTOH U1 BBIABICHUS
3aKOHOMEPHOCTEH B
aHAJTM3UPYEMbIX TAaHHBIX
Y OLICHKH CTEMEHH HX
M3MEHYUBOCTH.
OIl «YnpaBjenue Ou3HecOM», NPOPHIb «YTIPaBJIeHHE POAYKTOM
[TKTI-4 1.lemoHcTpupyetr |3HATBL COCTaB U [IpoBenute necepranu3aiuio
CriocoGHOCTB HABBIKU BBIBOJIA  |CTPYKTYPY JaHHBIX UISI | OTKPBHITOTO Habopa JaHHBIX «UTO

IJIaHUPOBAHUS U

HOBOTO MPOJIyKTa

XpaHeHus: 1 00pabOTKH Ha

npuroToBuTh» («What’s
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OpraHHu3aIu’
BBIBOJA MIPOAYKTA U
ero oOHOBJICHUH Ha
PBIHOK, aHAIIU3a
MPOJIaXK MPOIYKTa U
yIIpaBJICHUSA
MMOKa3aTeIsIMu
YCHEIIHOCTH
MPOYKTA.

U €ro OOHOBJIEHUH
Ha PBIHOK.

SI3BIKE
HpOrpaMMHUPOBaHUS
ITatiToH.

YMerhb IPUMEHATH SA3bIK
MIPOTPaMMUPOBAHUS
[TaitTon s peann3anuu
METO/I0B 00pabOTKH U
aHaJn3a JaHHBIX
pa3IMYHOTO COCTaBa 1

CTPYKTYpBHI.

cooking,
https://www.kaggle.com/c/whats-
cooking/data). JInst kaxxmoro
HHTpeHHeHTaHaﬁHHTGQHCHO
0JII0]1, B KOTOPBIC OH BXOJTUT.

2. Ananusupyer
MIPOJIaXKH
MPOJIYKTa,
METPUKH
MIPUBJICYCHUS
MIOJIb30BaTEIICH U
HUCIIOJIB30BAHUS
MPOJIyKTA.

3HaTh BO3MOXKXHOCTHU
SI3BIKA
MPOTPaMMUPOBAHUS
ITaiiTOH B BRIIBIICHUU U
MOJETUPOBAHUM
MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M MPU3HAKOB
Ha0OpOB TaHHBIX.
YMeTh co31aBaTh
MpOrpamMMbl Ha SI3bIKE
ITafiToH U1 BBIABICHUSA
3aKOHOMEPHOCTEH B
AHAJIU3UPYEMBIX TAHHBIX
1 OLICHKHU CTEIICHH UX
W3MEHYHBOCTH.

Buvinonnume s3anpoc x
MH(POPMALIMOHHOH cucTeMe
COITMAIBHOW CETH U TIOTYIUTE
JIAHHBIC O MOJIb30BATEISAX U
rpynnax. Panxxupyite 4ieHOB
COO0O0IIIECTBA IO 3HAYUMOCTH.

OIl «®@uHAHCOBbII MeHEIKMEHT», NPOPHJIb «PUHAHCOBBIIN MEHEIKMEHT»

IIKII-1
CnocoOHOCTh
OIICHUBATh
TCHACHITUN
3aKOHOMEPHOCTHU
pa3BUTHUSL BHEIIHEH
u BHYTpEHHEHN
SKOHOMHYECKOM
Cpelibl, €€ BIUSHHE
Ha pe3yJIbTaThl
XO03SMCTBEHHOM
JIeSITeIbHOCTH
OpraHu3aluu B
TeKyuien
JOJITOCPOYHOMN
MEepPCIIEKTHUBE.

n

1. [IpoBoauT
HEOOXOAUMBIC IS
pelIeHus
(UHAHCOBBIX
3ajgau
OpraHu3aluu
UCCJIEIOBAHMUS
BHEILIHEW U
BHYTPEHHEHN CpeIbl
C UCIOJIb30BaHUEM
COBPEMEHHBIX
nH(OpPMaAITMOHHBIX
TEXHOJIOTHl.

3HaTh cocTaB "
CTPYKTYPY AAHHBIX IS
XpaHeHHs U 00pabOTKU Ha
SI3BIKE
porpaMMHUpOBaHUs
ITatiTomH.

YMers IPUMEHATH SA3bIK
MPOTPaMMUPOBAHUS
[TaitTon s peann3anuu
METO/I0B 00paOOTKH U
aHaJn3a JaHHBIX
pa3IMYHOTO COCTaBa 1

CTPYKTYpBHI.

IIpoBeaure necepuanu3anuio
OTKPBITOro Habopa NaHHBIX «YUTO
npurotoBuTh» («What’s
cooking,
https://www.kaggle.com/c/whats-
cooking/data). JInst kaxxmoro
MHTpEIMEHTa HalIuTe YHCII0
0JI10]1, B KOTOPbIE OH BXOJUT.

2. OneHuBaer u
MIPOTHO3HUPYET
3aKOHOMEPHOCTH
pa3BUTHS BHEIITHEN
Y BHYTPEHHEH
cpensl Ou3Heca.

3HaTh BO3MOXXHOCTHU
SI3BIKA
IpOrpaMMHUPOBaHUS
ITaiiTOH B BRIIBIICHUU U
MOJICITUPOBAHUN
MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M MPU3HAKOB
HaOOpOB TaHHBIX.

YMeTh co31aBaTh
MpOrpamMMbl Ha SI3bIKE

Buinonnume 3anpoc x
MH(POPMALIMOHHOH cucTeMe
COITMAIEHOW CETH U TIOTYYUTE
JAHHBIC O MOJIb30BATEISAX U
rpynnax. Panxxupyite 4ieHOB
COO0O0IIIECTBA IO 3HAYUMOCTH.
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ITafiToH U1 BBIABICHUA
3aKOHOMEPHOCTEH B
aHAJTM3UPYEMBIX JaHHBIX
1 OLICHKHU CTEIICHH UX
W3MEHYHUBOCTH.

OIl «Ynpasienune ¢punancamu / Bachelor of Business Administration in Finance», npopuin
«Ynpasiaenue punancamu/BBA in Finance»

ITKTI-3 1.PazpabaTbiBaeT |3HAThH aITOPUTMBI [T JlaHHBIE U3 OTKPBITHIX
CrocoOHOCTE CTpaTeruio aHaIM3a PSAJ0B IUMHAMUKHN | ICTOYHUKOB MIPEJICTABBTE B
pa3pabaThiBaTh 11eH000pa3oBanus. |1 KOPPEIAHOHHO- Ta0JIMYHOM BHJIC ¥ PACCUUTANTE
CTpaTEeruto PETPECCUOHHOTO aHaIu3a | KOBApUAIIMIO MPU3HAKOB.
HeH006p3.30BaHI/I$I, YmMmeTh IMPUMCHSATD A3bIK Ha ocHose HUMCHOIIUXCA JaHHBIX
OCYIIECTBIATh MpOrpaMMHUPOBAHUS MOCTPONTE TOYEUHBIE THATPAMMBI
KOPPEKTUPOBKY Python nns ananuza u JUISL KQXKI0W mapbl MPU3HAKOB.
IIECHBl Ha OCHOBE MPOTHO3UPOBAHUS Mexy KakuMu TpU3HaAKaMHu
HNCCIICA0BAHUA PBIHOYHLIX CIIpOCa U MOKHO INPCAIOJIONKUTL HAJTUYUC
PBIHOYHOM MPEIOKECHUS 3aBUCUMOCTHU?
KOHBIOHKTYPHI.
2.0cymiecTBisgeTr |3HATB BO3MOXHOCTHU Onpenenurte NpU3HaKH,
KOPPEKTHUPOBKY SI3BIKA 3HAYMMBIE I aHAIU3UPYyEMOTr0
IICHBI HA OCHOBE MpOrpaMMHUPOBaHUS MPOIIECCA WM SIBJIEHUS], OI[CHUTE
HcCiIe 0BaHuiA ITaliTOH B BBISBIICHUM U | IIOJIHOTY PE€3yJIbTaTOB
PHIHOYHOI MOJETUPOBAHUM KOPPESALIMOHHO-PETPECCUOHHOTO
KOHBIOHKTYPBI HpI/I‘-II/\I'HHO-CIIGI[CTBGHHBIX aHaJin3a. 5
CBSI3€U MPU3HAKOB [Ipoananu3upyiite TaOIMIHbBIE
¢uHaHCOBO- JaHHBIE U BBIACIUTE I'PYIIIILI
OKOHOMMHYCCKHX JaHHBIX. |AaHHbIX, 3HAYHUMbIC IJIA
YmMmeTh cO31aBaTh MMPpOBCACHUA UCCIICOAOBAHM.
MPOrpaMMBbI Ha SI3bIKE
ITaliToOH 111 BHIABICHUSA
3aKOHOMEPHOCTEN B
AHATIU3UPYCMbIX JAaHHBIX
" OLICHKU CTCIICHU UX
U3MCHYUBOCTH.
IIpuMepHBIE BONPOCHI Al MOATOTOBKH K 3a4eTy
1. BcrpoeHHbIe YMCIOBBIE TUIIHI si3bIKa Python.
2. Cnucku. Co3gaHue, OCHOBHBIE OIEpAIIUH.
3.  OcCHOBHBIE METObI CIIMCKA.
4. Koptexu. Co3nanue, OCHOBHbIE METO/Ibl U OIIEPALIUH.
5. Cnosapu. Co3nanue, OCHOBHBIE onepaii. MeTos! 17151 paboThl CO CIOBapSMHU.
6. MmuoxectBa. Co3aanue, OCHOBHBIE METO/IbI U OTIEPAIUU.
7. llepemennsie. [IpaBuna MEHOBaHUSA IEPEMEHHBIX.
8. JluHamuyeckas TUIH3AIIHS.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

OmnepaTopbl CpaBHEHHS U JIOTUYECKHUE ONEPaTOPHI.

Nuctpyxkmus if...else.

WucTtpykuusa nukia while.

WNuctpykuus nukia for.

Coznanue 1 BbI30B (DyHKIIUH.

[Tepenada apryMeHTOB (hYHKIIHIO.

DOyHKIMU-TEHEPATOPHL.

JIsamOma-pyHKIHN.

Monaymu. UacTpykiuu import u from.

Monyns datetime. Onepauuu ¢ AaTOM.

PaboTa ¢ matoit u BpemeHeM ¢ moMorisio strptime() u strftime().
Metobl paboThl co cTpokamu. Cpesbl CTPOK.

Mertonpl paboTel co ciuckamu. ['eHepaTop CucKoB.

MeTtonpl paboThI co ciioBapsiMu. MTeparius o sJeMeHTaM CIoBaps.
MeTtoast paboThl ¢ MHOXKECTBaMH. MTeparus Mo 3JieMeHTaM MHOYKECTBA.
Mertoapl pabOThI ¢ KOPTEKAMHU.

Jlornueckue oneparopsl OR, AND. Ycnosusie Beipaxenus If ... Elif ... Else.
[uxn for, meton enumerate() u Gynxius range().

Ik while. Beipaxkenus break, continue, else.

Pa3znuunbie AJIrOPUTMbL COPTUPOBKHU: HX AOOCTOMHCTBA W HCAOCTATKHM Ha

Pa3INYHbIX Ha60an JaHHBIX.

29.
30.

l.

Numpy-MaccuBbl: OnpeieIeHUue, TUIbI JaHHBIX, (OpMa, pa3MEPHOCTb.

Numpy-MacCHUBBI: pacpOCTPaHEHHUE.

IIpuMepHbIe 3a1aHus ISl MOATOTOBKH K 3a4eTy

Hcrnionp3yst TeHepaTop COUCKOB (M HE UCIOJIB3Yys KOJ BHE HEro) mpeolOpasyiTe

CTPOKY IO CIEIYIOIIEH JIOTHKE: Ul KaXJO0ro CHUMBOJA HMCXOJHOW CTPOKH CO3JaiTe B

HTOIOBOM CIIMCKE CTPOKY, COACPIKAIIYIO KOIIMHU CHMMBOJIa B KOJIMYCCTBC, paBHOM HOMCPY

CHUMBOJIa, PACCYUUTAHHOMY C KOHIIa UcxoHOoU cTpoku. [Ipumep: 'abed' -> ['aaaa’, 'bbb', 'cc',

'd']
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2. llomensaiite MecTaMu CTOJOLBI € HWHOIEKCaMA | ©W 2 B  MacCuUBE

np.arange(9).reshape(3,3).
3. Jlan maccus: ¢ = np.array([[1,2], [2,3], [4,5]]), Yemy paBeH cpe3 c|:,1]?

4. Tlonb3oBaTenb BBOJUT TPH uucia yepes npoden. [Ipucpoiite ux oobexram a, b, n.
[TocunTaiiTe M BBHIBEAUTE HAa HKpaH CyMMY BCEX YHCEJ, KPATHBIX N , PACIIOJNIOKEHHBIX B

uHTEepBaie oT @ — 1 10 b + 1 BKIIIOYUTENBHO.

5. Hanumure GyHKuuio njs BIYUCIeHUs (akTopuaia: a) B LIUKIIE; 0) ¢ MOMOUIBIO

PEKYpPCUBHOM (YHKIIUU.

6. PexypcuBHO peanu3oBaTh GyHKIHIO fib(n) BEIYUCIAIONIYIO 3HAYEHHE N-TO YKCIIa
dudonayun. Ynciaa GuboHAYIN — DIEMEHTHI YHCIOBOM IMOCIIEI0OBATEIBHOCTH, B KOTOPO
KaXKJ10€ MOCJIEeIYIONIee YUCIO PABHO CyMMeE ABYX Ipeabiaymux uucen (Yucna dubonayun:

0,1,1,2,3,5,8,13,21, 34, 55, 89, 144, 233, 377, 610, 987, ...).

7. VHBepTHpPOBaTh MOCIENOBATEIBHOCTD CJIOB, PAa3JIeJICHHbIX 3ansaThiMU. [Ipumep:
CTpOKa «OJIMH, JIBa, TPH, UETHIPE, MATH» OyAeT npeoOpa3oBaHa B: «IISITh, YETHIPE, TPH, JIBA,

OJINH.

8. Ha ocHoBe cTpoku, MpEACTaBISAIONICH M3 Ce0s NPEJIOKEHHUE, IMOCTPOUTH

BJIO’KEHHBIN CIIUCOK, COAEPAIINN CUMBOJIBI BCEX CIIOB B IpeaoxeHuu. [Ipumep: ctpoka

|J ' l'J ' l'J 1 lJ 1 lJ I6I, IHI, |0|J IHI]J
1 ITI_, Ibll]_l,
k) Iﬂl].’

k) o k] A k] p & c & lIK'I]]

«BomnmedHoit kpacoTsl 3aKkat o3apuii KpacHosipck» Ao/KHa ObITh TpeoOpa3oBaHa B:
Puc. 1. Pe3ynbraTt paboThl mporpaMmmsl

9. B crpoke "®duHaHCOBBIN YHUBEPCUTET" yaaIuTe MPOOEIbI, U CO3alTe CIOBaph,
B KOTOPOM KJIFOUaMHU SIBJIIFOTCSA YETHBIE HOMEPA CUMBOJIOB MOJYYUBIIEHCS MTOCIE YAATICHUS
npo6enoB cTpoku. CunTaiiTe, YTO MEPBbII CUMBOJI CTPOKH UMeeT Homep 0, BTOpOil CUMBOJI
HoMep | u Tak nanee. PacnieyaTtaiiTe 4€THbIE HOMEpPA U COOTBETCTBYIOIIUE UM CHUMBOJIBI.

Osumaetcst pesymsrar {0: "®", 2: "n", 4: "u", -+, 20: ""
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10. Hanumure ¢pyHKIMIO, BO3BPAIIAONLYI0 HAMOOIBIIYIO CTENEHb HATYPaJIbHOTO

qucia k, HEC IMPEBLIIAOIYI0 JaHHOC HATYPAJIbHOC YHUCJIO N.

11. Hanmummre ¢yHKIMIO, KOTOpas HaXOAUT MakcuMmyM (yHKuuu f(x) B TOukax
oTpe3ka [a,b] ¢ mocrossuubiM 1maroMm h. Ilapamerpamu dyskiuu spistores f, a, b, h.
[Tapametps a, b, h — HeoOs3aTenpHbIe, M0 yMomuanuto a=0, b=1, h=0.1. Ucnons3ys 3Ty

GyHKIMIO0, HAlaUTE MakCUMyM (pyHKIMHU (2-X)sin(x/2) Ha otpeske [0, 4].

12. Hanumure QyHKIIHUIO, KOTOpast HAaXOAUT HauOobIui o0mui aenutens (HO/)
JBYX YHCEJ, HWCIONb3ys MOAUGUIIMPOBAHHBIM anroputM EBKIWIA: HYKHO 3aMEHSTH
OoJIbpIlIee YMCIIO HA OCTAaTOK OT JIeJICHHsI OOJBIIEro Ha MEHbIee 0 TeX MOp, MOKa 3TOT
OCTaTOK HE CTAaHET pPaBEH HYJI0; Torjaa MeHblee uncio u ectb HOJl. @yHKuus q0mKHA

BO3BpaliaThb HaﬁﬂeHHOC 3Ha4YCHHUC.

13. Co3paiite QyHKIMIO C TapameTpaMu h U p, KOTOpasi pUCYeT paBHOOEIPEHHBIN

TPCYT'OJIbHUK BBICOTBI h cumBoJamMu p.

14. Hanumure ¢QyHKIMIO, NpeoOpa3yrollyt0 MPONHCHbIE OYKBbI B CTPOYHBIE,
yAAISIONLYIO 3HAKU PEMMHAHUS U BO3BPALLAIOILYIO CTPOKY B 0OpaTHOM MOPSIIKE C IEPBOM
nporcHor OykBoit. [Ipumep: Ctpoka "[lopora, uaymas B ropy" B pe3ysibTare pabOThI

¢yHkuuu npeolOpasyercst B CTpOKy "Ypor B sanfyau aropoa'.

15. Hamumwure QyHKIUI0O, MOPUHUMAIONIYI0 OAWMH AapryMeHT — TOA, U

BO3Bpallalinyto True, eciu roj BUCOKOCHBIM, nHaye False.

16. Hamumure QyHKIMIO MojicueTa CyMMBbI TJIAaBHOM JAWaroHaid Matpuibl. Ecim

MaTpHIla He SBJISETCS KBaJAPATHOM, MPOUCXOIUT BHIOPOC UCKITIOYCHHUSI.

17. Han cnucok S coctosiiuii U3 N pa3iIuyHbIX 3JIEMEHTOB. BhIBECTH WMHIEKCHI
YETHBIX DJIEMEHTOB crircka. Vcrmonp30BaTh (PYHKIIMU BBICIIETO MOPSIKA.

18. Haitnure Touky M = (x,y) makcumyma ¢yHkmuu f(x) =x-sin(x—1) B
uHTepBane [—m, ]| ¢c marom s = 0,1.

19. [anbl 1enbie MoioxuTenbHbie yucia m u n. ChopMupoBaTh 1EI0YUCICHHBINA
CIIMCOK CITUCKOB pazMepa m X N, y KOTOPOro BCE AEMEHTHI j -T'0 CTOJIONA UMEIOT 3HAUYECHUE
3J.
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20. Cosznpaitte Marpuiy u3 20 cimyyaiiabix 1enbix uyncena ot 0 mo 100. IHomyuute

BTOPOC CBCPXY 3HAYCHHUC B MATPHUIIC. OHpCI[CJ'II/ITC HMHACKC 5TOI'0 3HAUYCHMHA.

21. Cospaiite matpuily 8 Ha 10 (ucmonb3ys MoTysb numpy.random) U3 CIy4aHbIX
Hensix yrcen B uatepsaie ot 0 1o 10 u HaiinuTe B HeM CTPOKY (ee MHIAEKC U BBIBECTH CaMy

CTPOKY), B KOTOPOIl CyMMa 3HaY€HUIl MUHUMAaJIbHa.

22. CozpaiiTe MaTpuily pa3Mepa 1 X m 3JIEeMEHTaMU KOTOPOW SIBISIOTCS JHU
HE/Ienu, CIy4JailHO BBIOpaHHBIE M3 cnucka. [lomydeHHYI0 MaTpuily coxpaHuTe B (aiin

matrix.csv.

23. Hcnonb3ys TeHeparop CIUCKOB Npeo0pa3oBaTh CHHCOK, COJAEPM KAl
MOJIOKUATEIIBHBIC 1IEJIBIE YUCIA B CIHMCOK, 3JEMEHTAMU KOTOPOTO SIBJISIFOTCS CIUCKH C
JUIMHHOW PaBHOM COOTBETCTBYIOLIEMY YUCITY B IEPBOM cUCKe. COEP>KUMBIM BIIOKEHHBIX

CIIMCKOB SABJIAIOTCA ITOCJACAOBATCIBHO UAYIIUEC LCJIbIC YHMCJla HAYUHAA C l. HpI/IMCpZ [3, 1,

4] ->1[1, 2, 3], [1], [1, 2, 3, 4]].

24. PacnedaraiiTe TEKyIIyro naTty B cieaytomem nopsaake «Cerogusa: [dens = ...,

Mecsn = ..., 'og =».

25. Co3spgaiiTe TeHepaTOp CIHUCKOB, BO3BPAIIAIONTUIN TPH MEPBBHIX CUMBOJIA KAXIO0TO
yjeHa urepupyemoro oobekrta. [Ipumep: umeercs xkoptex products=("xypma", "xanpa'",
"Manaapus"), reHepaTop CIHCKOB BO3Bpalaer cnucok ["xyp", "xan", "man"].

26. HMmeetcs cnucok Ha3BaHMN MecsIeB: [ ‘sHBaps’, ‘GeBpansd’, ‘mMapta’, ‘anpens’,
'Mast’, ‘UIoHA’, ‘UL, ‘aBrycrta’, ‘CeHTsIOps’, ‘OKTA0ps’, ‘HosA0psa’, ‘nexadps’]. Co3naiiTe
10 ATOMY CIHCKY CJIOBaph, B KOTOPOM Ha3BaHUE MecsIa OyeT KIYoM, a HOMEp MecsIa

(ot 1 1o 12) — 3HauenueM. VMcronb3ys MOJy4eHHBIN CIOBaph IpeoOpa3ynTe CTPOKY C JaToi

Bujaa «1 suBaps 2016» B ctpoky «1.01.2016%».

27. Hcnonw3ys reHepatop cioBapei (M HE UCIHOJb3ysl KOJ BHE) MHBEPTHUPOBATH
CJIOBaphb, T. €. clIeJaTh KIIOUM CJIOBAps, €ro 3HaUeHUsIMU U HA000pOT. 3HAUEHHUS, KOTOPbIE

B MCXOJIHOM CJIOBape MOBTOPSIOTCS HE JOOABIISITH B UTOTOBBIM cioBaph. Ilpumep: {'a":1,

'v":3,'c"4,'d" 3} > {l1:'a', 4:'c'}
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28. Jlanwl nensie uucna N > 2, a u b . ChopMupoBaTh U BRIBECTH CITMCOK pa3zMepa
N, mepBblii 2JIEMEHT KOTOPOTO PaBeH a4 , BTOPOM paBeH b, a KaXIbli MOCIEAYIOIIUNA

QJICMCHT PaBCH CYMMC BCCX NIPCAbIAYIIHX.

29. HNwmerorcs nBa wmaccuBa A = np.array([1,2,3,2,3,43,456]) u B =
np.array([7,2,10,2,7,4,9,4,9,8]). [lomyunTe UHIEKCHI, AJIsI KOTOPBIX SJIEMEHTHI MACCUBOB A

u B cosmagaror.

30. 3amaiiTe nBa AByXMEpHBIX MaccuBa arl u ar2 pasmepHocTH (4, 7), COCTOSIINX
U3 CIydaiHbIX Lenblx yucen B npexnenax oT 0 go 10. ITocTpoiite nByXMepHBII MacCHB
pasmepHocTH (4, 7), KaXAbIM HJIEMEHT KOTOPOro IMPEJCTaBIsIeT COOOM MaKCHUMyM
(MUHMMYM, cpelHee) M3 JIBYX 3HAUYCHUN, HAXOJIIIMXCS HA aHAJIOTHMYHOM MO3UIMH B

MaccuBax arl, ar2.

8. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON YU4eOHOM JJUTEPaTypPbl, HEOOXOAUMOM IS

OCBOCHHUA NUCHUIIJINHBI

OcHoBHas quTEpaTypa:

1. Kpusonanos, C. fl. MaTtemartuka Ha Python : yueOnuk / C. §. Kpupomnamnos, M. b.
XpunyHoBa. — MockBa : KuoPyc, 2022. — 455. — 3OBC BOOK.ru. - URL:
https://book.ru/book/943665 (nata obpamenus: 15.06.2023). — TekcT : 27EKTPOHHBIH.

JlonoJIHUTeIbHAS JTUTepaTypa:

2. Kpuponanos, C. f. Cratuctuyeckue BbIUMCICHUS Ha Tuiatrgopme Jupyter
Notebook ¢ ucnonszoBanuem Python: yueOnuk / C. 5. Kpuomano. — Mockga : KnoPyc,
2022. — 431 ¢. — ObC BOOK .ru. - URL: https://book.ru/book/943660 (nata obpamieHus:
15.06.2023). — TeKcT : 2JeKTPOHHBIH.

3. MscuuxoBa, H. A. AlIropuTMBbI U CTPYKTYpbI JaHHBIX: yueOHOe nmocodue / H. A.
MscuukoBa. — MockBa : KnoPyc, 2023. — 185 c¢. — OBC BOOK.ru. - URL:
https://book.ru/book/946265 (nata obpamenus: 15.06.2023). — TekcT : 2IEKTPOHHBIH.

4. Hansu, 3. I'. JlaHHble: XpaHeHue u o0paboOTKa: y4eOHHMK MO HaIpaBICHUSM

noAroToBku Oakanaspuara / 3. I'. aasn; @unynuBepcuteT. — Mocksa : Undpa-M, 2021.
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- 205 c. - Tekcr : HenocpenctBeHHbll. - To xe. - ObC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1149101 (mata oGpamenus: 15.06.2023). - TekcT :

AIEKTPOHHBIN.

9. IlepeyeHb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTu MHTepHeT,

He00XO0AUMBIX /IJISl 0CBOEHHUS JUCHHIINHBI
1. Joxymenrtanmus mo mpoekty IOmutep (Jupyter Project Documentation):
https://docs.jupyter.org/en/latest/
2. OdununanpHbIN cailT Aa3bika nporpammupoBanust [laiiton https://python.org
3. DnexkrponHas 6ubnuoreka @uHaHCOBOrO YHHBepcuTeTa: http://library.fa.ru/
4. Hayunas snexktponHas oubnuoteka elLibrary: http://elibrary.ru
5. Hudopmanmonnas cucrema CITAPK: https://spark-interfax.ru/
6. Iloptan oTkpbITEIX HaHHBIX [IpaBuTenbcTBa Mockssl: https://data.mos.ru/
7. Tloptan oTkpeIThIX MaHHbIX Poccuiickoit deneparuu: https://data.gov.ru/
8. Odunmanshsiii caiit SQLite. https://sqlite.org/
9. Caiir ¢ yuebnpiMu MaTepuaiamu mo SQL: https://www.sqltutorial.org/

10. Yuebnsiii pecypc SQLAlchemy Tutorial.
https://www.tutorialspoint.com/sqlalchemy/index.htm

11. Odurmmansusiii cait SQLAlchemy: https://www.sqlalchemy.org/

12. Caitt xomnanuu @uHam https://www.finam.ru/

13. JloxymenTanus oubmuoreku NumPy https://numpy.org/

14. MoxymenTarus https://pandas.pydata.org/pandas-docs/stable/index.html

15. JoxkymenTanus oubmuoreku MatPlotLib https://matplotlib.org/

16. Python gns Excel u I'yron Tabnui: https://www.xlwings.org/

17. Ilpoext beautifulsoup4 https://pypi.org/project/beautifulsoup4/

18. CSV-monynsb a3eika Python https://docs.python.org/3/library/csv.html
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https://www.sqltutorial.org/

19. Monynmu  aiss obpaborkm XML  — XML  Processing  Modules,
https://docs.python.org/3/library/xml.html

20. Monayne muist TecTUpoBaHuUs Tporpamm pytest, https://docs.pytest.org/en/7.2.x/

21. OOBEKTHO-OPUEHTHUPOBAHHOE MIPOTPaMMHUPOBAHUE Ha Python,

https://realpython.com/python3-object-oriented-programming/
22. DnexTpoHHO-OMOIMOoTeUHast cucTteMa Znanium http://www.znanium.com

23. DneKTpOHHO-OUOIMOTEeYHAs cucrema U3/1aTeNbCTBA [Ipocnekr

http://ebs.prospekt.org/books
24. DneKkTpOHHO-OMOIMOTEUHAs cCUcTeMa u3aresbeTBa «Jlanby https://e.lanbook.com/

25. DnexkTpoHHbIN yueOHslit kypc [lokonenne Python: kypc ayist npoaABUHYTHIX.

https://stepik.org/course/68343/promo

26. ba30Bblil 3JIEKTPOHHBIN YUeOHBINH Kypc AJITOPUTMBI U CTPYKTYPhI JAHHBIX B A3BIKE

Pythony. https://campus.fa.ru/course/view.php?1d=20758

10. Meroauveckue ykazaHus JJis1 00y4al0OIIMXCS 110 0CBOEHHIO TN CIUIJINHBI

[IpoBeneHne CeMUHAPCKUX M MPAKTUYECKUX 3aHATHUM  OCYLIECTBISIETCS B
KOMITBIOTEPHBIX KJlacCcaX M BKJIIOYaeT B cels paboTy C pa3IMuHBIMU TPOTrPAMMHBIMH
MPOAYKTAMHU U UHTEPHET-CEPBUCAMMU.

[Ipu m3ydeHUU TEOPETUUYECKOTO Marepuaa HEOOXOJUMO OMHUPATHCS HA Pabouyro
[porpaMMy JWCLHUIUIMHBI, MATE€pUajbl JICKUIMH MW JIUTEPATypPy W3 OCHOBHOIO U
JIOTIOJIHUTEJILHOT'O CITUCKOB.

Tak kak B JaHHOM paboueli mporpaMme IpeIyCMOTPEHO BpeEMs Ha CAMOCTOSATEIILHOE
M3y4YeHHE JUCHUILIINHBI, CTYJEHTaM MpeiaraloTcs 3aaHus 11 CaMOCTOSTEIbHON PaObOTHI.

Metonuka TpOBENCHUS NPAKTUYECKUX 3aHATHN 3aKIIOYaeTCsi B COBMECTHOM
pEIICHUHN CTYyJIEHTaMU TOJ] PYKOBOJCTBOM TMperojaBaTessl TUIMOBBIX 3a7ad W OuU3HEC-
KEHCOB MO U3y4aeMbIM TEMaM JUCIIUILINHBI.

PesynbraTel BBITOTHEHUS 3aJaHUM CTYAEHTHI XPAHAT B JIMYHOW CETEBOM NAIIKE B
KOMIIBIOTEPHOM CETH By3a M, II0 TpeOOBaHUIO TIperojaBaTess, HaIMpaBISIOT

MpernojaBaTelio Ha MPOBEPKY, UCIIOJIB3Ysl KOPIIOPATUBHBIC aJipeca AIEKTPOHHOMN MOYTHI.

30



[IpoekTHast paboTa BBHIOJIHIETCS HA CEMMHAPCKOM 3aHITUU B Ipynmax (KOMaH/ax)
no 6-8 crynenToB. Kaxxaas koMaH/1a BBINOJIHSAET aHATOTUYHYIO 337ady Ha cBOEM Habope
JAaHHBIX, KaXJash KOMaHJIa MOXET BBHIOMpATh CBOM MHCTPYMEHTHI, METOJIbI M ITOJXO/IBI.
[IpenonaBatens onpezaenseT 1ellb, 3aJa4d U KPUTEPUU OIICHKH PEe3yJbTaTOB MPOEKTHOM
paboTHI.

Y4auTeiBasi MPOUICHHBIC TEMbI TUCIMIUIMHBI, CTAHAAPTHBIME 3a/1a4aMH MTPOSKTHOU
pabOThl MOTYT BBICTYINATh 33Ja4ll MAIIMHHOTO OO0Yy4YeHHs, (PUHAHCOBO-IKOHOMHYECKAs
3ajaya 1Mo oOpaboTKe psNIOB JaHHBIX LIEHbl aKIUP WIM 3ajJada NPOCKTUPOBAHUS U
HATIOJIHEHUS PEJISIIIMOHHON 0a3bl JaHHBIX HA OCHOBE JAHHBIX U3 OTKPBITHIX HCTOYHHUKOB.

B xoze nmpoekTHOI paboThI CTYACHTHI 3arpy>KatoT OTKPBIThIE AaHHbIe U3 HTEepHeTa,
CTPOSIT TpapUKU U AUATPAMMBI, MOACITUPYIOT UMEIOIIHECs JaHHbIE C MMOMOIIBIO METOJIOB
KOPPEISIMOHHO-PETPECCHOHHOIO aHaJIN3a, IPU 3TOM HUCIOJB3YIOT MOJIYUYSHHbIE 3HAHUS O
pabote ¢ komrekuusmMu u Oubiamorekamu Matplotlib, NumPy u Pandas. Komanmsi
IUTAHUPYIOT W BBIOJHSIOT MPOEKTHYIO paboTy 3a oTBeieHHoe Bpems. [lo wurToram
BBITIOJIHEHHUsSI PabOThl CTYNEHTHl BBICTYMAIOT C KpaTKuM (3-5 MHHYT) HOKJIagOM O

OOCTUTHYTBIX PC3yJIbTaTax.

11. Ilepeyenbr MHPOPMALMOHHBIX TEXHOJOTMi, HCMOJIb3yeMbIX IIPH OCYLIECTBJIEHUHN
00pa30BaTEeJILHOIO MpoIecca MO AUCHHUILIMHE, BKJIKYas INepeYeHb He00X0IMMOro

NMPOrpaMMHOIo odecrie4eHuss 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JUIIEH3UOHHOTO TPOTPAMMHOT0 00ECTICUCHMUS:
- OmnepanmonHas cuctema Astra Linux
- IIporpammuoe obecnieuenue Jupyter Notebook
- Oducusie nporpammsl JIndpe Oduc
- AntuBupyc Kaspersky

11.2. CoBpemeHHbI€ TPOPECCUOHABbHBIE 0a3bl TaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE
CUCTEMBI

- HudopmarmonHo-mpaBoBas cucrema «Koucynbrant [1mocy»

- HudopmanmonHo-npaBoBas cucrema «l'apant

- DnexktpoHHas SHImKIoneaus: http://ru.wikipedia.org/wiki/Wiki
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11.3. CeptuduimpoBaHHbie MPOrPaMMHBIE U allliapaTHbBIE CPEACTBA 3aIUThI UHPOpMAITUN
- HE UCMOJIb3YIOTCA
12. Onucanue MaTepruaaibHO-TEXHNYECKOH 0a3bl, HEOOXOAUMOM AJIs1 OCYIIEeCTBICHHUS
00pa30BaTeJbHOIO MPOLECcca MO0 AUCIHUIINHE

JInst mpoBeAeHUsST JIGKIUH ¥ TMPAKTHUECKUX 3aHATHH HEOO0XOoauMa ayauTOpHs,
OCHAIIICHHAS] TIPOEKTOPOM U KOMIBbIOTEpaMH, OOhEAUHEHHBIMU B KOMITBIOTEPHYIO CETh, C

BO3MOKHOCTBIO ITOAKITFOYCHUS K I/IHTCpHCTy.
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