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1. HammeHoBaHUe TUCHHIIINHBI

«I[IporpammupoBaHue 1 aHaJIU3 JaHHBIX C TOMOIIBIO Pythony.

2. IlepeyeHb MJIaHMPYeMbIX Pe3yJbTATOB OCBOECHHMs 00pa30BaTeIbHOIl MPOrpaMMbl

(mepeyeHb KOMIIETEHIIMA)

C

YKa3aHueM HHAUKATOPOB HUX JOCTHMIKCHUSA H

IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH M0 JUCHHUILINHE

Kox xom-
MeTeHINHN

DopMyIHMpPOBKA
KOMIIeTCeHIIUH

HNuauxkaropsl
JOCTHKEHHUS
KOMIIeTEHIINH

Pe3yabTarsl o0yueHust
(ymeHnust U 3HAHMS),
COOTHECEHHbIE c
HHAUKATOPAMHM  JOCTHKEHUS
KOMIIeTEeHIIHHI

OIl «Yupasienune ousnecom», OIl «Ynpasienue o6uznecom / Bachelor of Business
Administration (BBA)», OIl «®uHaHcoBblii MHeHeTxMeHT», OIl «YnpaBiaenue punancamu /
«Bachelor of Business Administration in Finance»

CrocoOGHOCTD
PUMEHSTh
MATCMAaTHYCCKHUC

IMKH-2

CTaH/IapTHBIX
npodeccuoHaNbHBIX
3azad,
UHTEPIPETHPOBATH
MOJTy4YEHHbBIE
MaTeMaTHYeCcKue
pe3yNbTaThl.

MCTOJBbI JJIA PCUHICHUA

1. JleMoHCTpUpYET 3HAHUS
MaTeMaTUYeCKUX METO/IOB,
MIPUMEHSIEMBIX B
MEHEJ[)KMEHTE.

3HaThb: BO3MOYXHOCTH
MH(POPMALMOHHBIX TEXHOJIOTHIl
JUls.  BbIOOpa NIPUOPUTETOB B
npoliecce IUIaHUPOBaHUs pador,
CBSI3aHHBIX C O00paboOTKOW U
aQHAJIN30M JAHHBIX.

YMerb: BbIOMpAaTH METOABI U
croco0bl HX pealu3alldud Ha
SI3BIKE MIPOrpaMMHUPOBAHHUS
[TaliTOH 715 IPUHATHSA pELIEHUN
u COBEPIIEHCTBOBAHUS
npodeccuoHambHOM
JeSITEJIbHOCTH.

2. Ilpumenser
MaTeMaTHYeCKHUEe METOJIbI U
MOJIeNIN 7151 0OOCHOBaHUS
MIPUHATHUS YIPABICHYECKIX
peLIeHU.

3HaTh: OMOIMOTEKH U MOIYIHU
SI3BIKA MIPOTPaMMHUPOBAHUS
ITatiToH s NPOBENECHUS
HAYYHBIX WCCIIETOBAHU,
00paboTKU U aHaNu3a JaHHbIX.
YMeThb: HCIOIB30BaTh  S3BIK
nporpammupoBanus [1aliTon s
MIPUMEHEHUS METOJIOB
00pabOTKK M aHanIM3a JaHHBIX B
paMKax pemeHus MPaKTHIECKUX
Y HAay4HBIX 3a]a4.

3. ConepxarenbHO
WHTEPIPETHPYET
Pe3YJIbTATHI, TTOJTyYCHHBIC
MIPH UCTIOJIb30BAHUU
MaTeEMaTHYECKUX MOJIEIEH.

3HaTh. METOABl U MOJETH
aHaJn3a JIaHHBIX, IPUMEHSIEMbIe
B npodeccroHanbHOM
JESATENBHOCTH.

YMmerb. TpOBOIUTH aHAIN3 H
BbIpabaThIBaTh cOOCTBEHHOE
npodeCCHOHAIPHOE MHEHHE Ha
OCHOBE UMEIOIINXCS JaHHbIX.




OIl «Ynpasienue 0usnecom / Bachelor of Business Administration (BBA)», npo¢guiab «busnec u
npeanpuHuMareabcTBo/ Business & Entrepreneurship»

MKII-3

CnocoOHOCTh
OTPENIEIATh TEHACHITUN
B Pa3BUTHU
COBPEMEHHON MUPOBOM
1 OTE€UECTBEHHOM
SKOHOMHKH, UCKATh U
HaXOIUTh
BO3MOKHOCTH JIJIS
co3/aHus Ou3Heca.

1. Ilpumensier
TEOPETUYECKUE 3HAHUS U
SKOHOMMUYECKUE 3aKOHBI JIIsI
OIIpeEIICHUSI OCHOBHBIX
TEHJCHLUI B Pa3BUTUHU
COBPEMEHHON MUPOBOM
SKOHOMHUKH.

3HaTB. COCTaB U CTPYKTYpYy
JMaHHBIX Ui~ XpaHeHUs U
00paboTku Ha SI3BIKE
nporpammupoBanus [1aiToH.
Ymers: [IPUMEHSATH A3BIK
nporpammupoBanus [laliton ns
peanu3ai METoA0B 00pabOTKU
U aHaiu3a JaHHBIX Pa3IUYHOIO
COCTaBa U CTPYKTYPHI.

2. Ucnonp3yeT METOAUKHU
aHaJIM3a MoCeICTBUM
MPUHUMAEMBbIX
YIPaBICHYECKUX PEIICHUI
B chepe MEeKIyHApOTHOTO
Ou3Heca.

3HaTh. BO3MOXHOCTH  SI3bIKa
nporpammupoBanus [laiiton B
BBISIBICHUU M MOJEIUPOBAHUU
MIPUYMHHO-CIIEICTBEHHBIX
CBs3e  MpHU3HAKOB  HabOpOB
JTAHHBIX.

YMmers: co3maBaTh IPOrpaMMBbl
Ha SI3BIKE [Taitton TS
BBISIBJICHUST 3aKOHOMEPHOCTEHN B

AHAIIN3UPYCMBIX JaHHBbIX u
OLICHKHU CTCIICHHU ux
N3MCHYHUBOCTH.

OIl «Ynpasaenune ouznecom / Bachelor of Business Administration (BBA)», npoduab
«Ynpasiaenune mapkerunrom / Marketing Management»

MKII-2

CrrocoOHOCTB
MPOBOUTH
MapKeTI/IHFOBI)IG
HCCIICIOBAHUS,
AHATM3UPOBATH
KOHBIOHKTYPY PBIHKA U
HHTEPIPETUPOBATH
MOJTy4YeHHbBIC
pe3ysbTaThl A1
MPUHSTUS
YIIPaBICHICCKIX
peLICHU.

1. Vicnonb3yer nydiine
MPAKTUKU IPU
IJIAaHUPOBAHUU U
IIPOBEECHUU
MapKETHUHTOBBIX
HCCIIEA0BAHUM.

3HaTB: COCTaB U CTPYKTYPY
JAHHBIX JUISl XpaHEHUSI U
00paboTKH Ha SI3BIKE
nporpammupoBanus [1aiTon.
Ymersn: [IPUMEHSATH SA3BIK
nporpammuposanus Ilanton mis
peanu3anuu METOJ0B 00paboTKI
Y aHalu3a JaHHBIX Pa3INYHOIO
COCTaBa U CTPYKTYPBL.

2. JleMOHCTpUpPYET HaBbIKU
B ITOJIyYEHUN
MapKEeTUHTOBOM
nH(pOpMAITUH C TETBIO
OLIEHKH KOHBIOHKTYPbI
PBIHKA.

3HATh: BO3MOXKHOCTH S3bIKa
nporpammupoBanus [1aiiTon B
BBISIBJIEHUH U MOJICIIMPOBAHUU
MPUYHUHHO-CIIEICTBEHHBIX
CBsI3€ MPU3HAKOB HAOOPOB
JTAHHBIX.

YMmers: co3naBaTh IPOrpaMMBbI
Ha SI3BIKE ITatiTon s
BBISIBJIEHUSI 3aKOHOMEPHOCTEH B

AHAIIN3UPYEMBIX JaHHBbIX u
OLICHKH CTCIICHU ux
U3MCHYNBOCTH.

OIl «YnpasJjieHue Ou3Hecom», Npopuiib «MeHeIKMEHT U ynpaBJieHHe OU3HeCOM)

ITKII-4

CriocobHOCTD
y4acTBOBATh B
pa3paboTKe MporpamMm

1. Pa3pabarsiBaer
KOHIICMIIHIO TIPOEKTa,

UEPAPXUUECKYIO CTPYKTYPY

3HATH:
TTAHHBIX

COCTaB M CTPYKTYpYy
Uil XpaHeHHs U

3




pPa3BUTHS KOMIIAHUU,
pa3paboTke
000CHOBAaHUI TPOEKTOB
U YIIPABJICHYECKUX
pELIEHHUI, CBA3aHHBIX C
pa3BUTHEM OM3HECA.

pabort, KajeHgapHo-
pPECYPCHBIH IIJIaH U
KOHTPOJIb 32 X0JI0M
MIPOrpaMM pa3BUTHUS
OpraHH3alMH.

o0paboTku Ha SI3BIKE
nporpammupoBanus [1aiiToH.
Ymers: [IPUMEHSATH A3BIK

nporpammupoBanus [laliton nis
peanu3ai METoA0B 00padOTKU
U aHanu3a JaHHBIX Pa3IUYHOIO
COCTaBa U CTPYKTYPBHIL.

2. [Ipumensiet
COBPEMEHHBIE MOJIEIIH
Pa3BUTHUA U YIIPABJICHUS
OpraHu3aluen.

3HaTh. BO3MOXXHOCTU SI3bIKA
nporpammupoBanus llaliton B
BBISIBJICHUM M MOJEJIMPOBAHUU
MIPUYHUHHO-CIIEICTBEHHBIX
CBs3ei  MpHU3HAKOB  HAOOpOB
JIAHHBIX.

YMers: co3xaBaTh IPOrpaMMbl
Ha SI3BIKE [Taitton TS
BBISIBJICHUS 3aKOHOMEPHOCTEHN B

AHAIIN3UPYCMBIX JaHHBbIX u
OLICHKHU CTCIICHHU ux
N3MCHYHMBOCTH.

OII «YnpaBJjieHue 0u3HecoM», MPOPUIb «YPaBJIeHUE MPOIYKTOM)

IIKII-4 CriocobHOCTb 1. JleMoHCTpUpYET HaBbIKU | 3HATB. COCTaB M CTPYKTYpY
IJIJAHUPOBAHUSA U BBIBOJIa HOBOT'O MMPOAYKTa U | JaHHBIX  JUII  XpaHEHUs |
OpraHM3aly BbIBOAA €ro OOHOBJIEHUI Ha PBIHOK. | 00pabOTKH Ha A3BIKE
MPOJYKTa U €70 nporpaMmupoBanus [1alToH.
OOHOBJICHUH Ha PBIHOK, Ymern: IIPUMEHATh  S3BIK
aHaJIM3a Impoaax nporpammupoBanus [1aliTon ais
IIPOJYKTa U peanu3anu MeTo0B 00paboTKU
YIIPABJICHUS Y aHaJIW3a JAHHBIX PA3IMYHOIO
[IOKa3aTeJIIMU COCTaBa U CTPYKTYPBL.
YCIIEIIHOCTH MPOAYKTA. | 2. AHATU3UPYET MPOTAKA 3HATB. BO3MOXHOCTH  f3BIKa

MIPONYKTa, METPUKH nporpammupoBanus [laiiToH B

MIPUBJICYEHUS BBISIBIICHUM W MOJEIMPOBAHNUA

MI0JIb30BaTEICH U IIPUYUHHO-CIIEACTBEHHBIX

WCIIOJIb30BAaHUS IPOJYKTA. | CBA3€M  MpPHU3HAKOB  HAOOpOB
JTaHHBIX.
Ymern: co3naBaTh IPOrpPaMMBI
Ha SI3bIKE IIatiTon s
BBISIBIICHHSI 3aKOHOMEpPHOCTEHN B
AHAIN3UPYEMBIX  JIaHHBIX U
OILICHKH CTEIIEHU ux
U3MEHYUBOCTH.

OIl «®uHAHCOBBII MEHEIKMEHT», NPOPHib «PHHAHCOBBIN MEHEIKMEHT»

IKII-1 CriocobHOCTD 1. IIpoBoauT HEOOXOUMBIE | 3HATB. COCTaB M CTPYKTYpY
OLICHMBATh TEHACHIIMU | JUIS pellleHusl (UHAHCOBBIX | JAHHBIX  JJIS  XpaHEHUd W
Y 3aKOHOMEPHOCTH 3a/1a4 OpraHu3auu 00paboTKH Ha SA3BIKE
pa3BUTHS BHEIIHEN U WCCIEA0BAHUS BHEIIHEN U nporpammupoBanus [1aliTon.
BHYTPEHHEN BHYTPEHHEHN CPEJIBI C Ymers: IIPUMEHATh  SI3BIK

SKOHOMHYECKOH CPEJIbI,
ee BIUsHUE Ha
pe3yJIbTaTh

X034 CTBEHHOU

WCTIOb30BaHUEM
COBpPEMEHHBIX
WH(pOPMaITMOHHBIX
TEXHOJIOTH.

nporpammupoBanus [1aliTon ais
peanu3amnuu MeToI0B 00pabOTKU
¥ aHaM3a JAHHBIX PA3JTMYHOTO
COCTaBa U CTPYKTYPBHL.




JIEATEIIbHOCTH 2. OnieHuBaeT u 3HATh. BO3MOXKHOCTH  SI3bIKa

OpraHM3alUH B MIPOTHO3UPYET nporpammupoBanus [laiiTon B

TEKyIIEeH u 3aKOHOMEPHOCTH PAa3BUTUS | BBIABICHUH W MOACITUPOBAHUU

JIOJITOCPOYHOMN BHEIIIHEW ¥ BHYTpEHHEH PUYUHHO-CIIEACTBEHHBIX

NEPCIEKTHBE. cpenbl OuzHeca. CBSi3el  MpH3HAKoB  HAOOpOB
JaHHBIX.

YMmern: co31aBaTh IPOrPAMMBI
Ha SI3BIKE ITatiTtoH U1
BBISIBJICHHUSI 3aKOHOMEpPHOCTEU B

AHAJIM3UPYCMBIX JaHHBIX u
OLCHKH CTCIICHHU ux
HN3MCEHYHUBOCTH.

OIl «Ynpasaenune ¢punancamu / Bachelor of Business Administration in Finance», npo¢guis

«Ynpasienne punancamu/BBA in Fin

ance»

IKII-3 CnocoOHOCTD 1.PazpabarbiBaeT 3HaTh: OUOIUOTEKH S3bIKA
paspabaTsIBaTh CTPaTETHIO ITaiiTon 11 ananu3a
CTpaTeruto 1IeHOO0Opa3oBaHMS. ¢unancoBoi nHGOpMaIUU
LIEHOOOpa30BaHus, YMeTb: IpUMEHSITH OMOTUOTEKH
OCYIICCTBIIATh si3bika [1aliToH 11 06paboTKH U
KOPPCKTUPOBKY  LCHBI aHann3a (GUHAHCOBBIX JTAHHBIX
Ha OCHOBC | 2 OcyriecTBiIsET 3HATh: HCTOYHHUKHU C JAHHBIX O
HCCIICAOBAHIA KOPPEKTHPOBKY LICHBI Ha PBIHOYHOM KOHBIOHKTYpE
PBHIHOTHOM OCHOBE HCCIICIOBAHUIA YMerb: 00pabarbIBaTh U
KOHBIOHKTYPBI

PBIHOYHON KOHBIOHKTYPBI aHAJIN3UPOBATh (PUHAHCOBBIE
JAHHBIC B CTPYKTYPUPOBAHHBIM

dhopmate

3. MecTo 1TUCHMILUINHBI B CTPYKTYpe 00pa30BaTeibHBIX MPOrpaMm

Huctunnuna «IIporpammupoBanue 1 aHajIu3 JaHHBIX ¢ ToMoIbio Pythony siBisieTcs
mucrutuinHon [{ukna nmpodwuns (3MeKTUBHBIN) 10 HampaBieHuto moarotoBku 38.03.02 —
Menemxment, OIl «Ynpasnenue 6uznecom», OIl «Ympasnenue OousHecom / Bachelor of
Business Administration (BBA)», OIl «®unancoBsiii MHeHeKMEHTY, OIl «Ynpasnenue

¢unancamu / «Bachelor of Business Administration in Financey.



4. OobeMm AUCHUIIJINHbI (MOIly.]'lﬂ) B 3a4YCTHBIX ¢AHMHUIAX U B AKAJICMUICCKHUX Yacax

C BbIJICJICHUEM o0bema ayunTopHoﬁ (.]'IeKHl/II/I, CeMl/IHapr) H CAMOCTOSITEJIbHOM paﬁoTLI

00y4arImuxcs

ouHas (popma oOydeHuUsI

2021 rox npuema / 2022 rox npueMa H T.1.

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

OO0mast TpyA0eMKOCTb M CHUILIHHBI 3/108 108
KonrakThas pa6ora-

50/36 50/36
AyIMTOPHBIE 3aHATHS
Jlexyuu 16/2 16/2
Cemunapul, npakmuueckue 3aHsamus. 34/34 34/34
Camocmosmenvhasn paboma 58/72 58/72

Bun Texymiero KoHTpos

IIpoeKTHas paboTa

IpoekTHas padoTa

Bug npomexxyTouHOM artectauuu

3a4yer 3a4er
OYHO-3a04Has popMa 0O0ydeHUS
2021 rox npuema / 2022 roa npuemMa u T.J.
. Bcero Cemectp 7
Buj y4e0Hoii paGoThI 10 THCIHUIINHE
(B 3. e. M yacax) (B 3. e. M yacax)
O01mas TpyA0eMKOCTb AU CHUIIIUHbI 3/108 108
KonrakTHas padora-
34/34 34/34

AyIMTOpPHBIE 3aHATHS
Jexyuu 16/2 16/2
Cemunapyl, npakmuyeckue 3aHsAmMusl 18/32 18/32
Camocmoamenvnasn paboma 74174 74174

Bun tekyiero KoHTpostst

HpoeKTHaﬂpa60Ta

npoeKTHaﬂgpa60Ta

Bua npomexxyTouHol arrectauuu

3a4€T

3a4€T




HNHCcTUTYT OHJIAMH — 00pa30BaHus
O4YHO-3204Hast popma 00ydeHHS

2021 rox npuema, 2022 rox npueMa u T.[.

. Bcero Cemectp 8
Buj y4yeOHoii pa6oThI 10 TUCHUIJIMHE
(B 3. e. M yacax) (B 3. e. M yacax)

O01mas Tpy10eMKOCTb TUCHUILTHHBI 3/108 108
Kounrakthas pa6ora-

32 32
AyIUTOpPHBIE 3aHATHS
Jlexyuu 8 8
Cemunapbl, npaxmuyeckue 3aHsAmus 24 24
Camocmosamenvnas paboma 76 76
Bun texyniero KoHTpoJis MPOEKTHas pabora MpoeKTHas pabora
Bun npome:xyTo4HON aTTecTaluy 3a4eT 3a4eT

5. Copep:xkanue JUCHUIUVIMHBI, CTPYKTYpHpPOBaHHOEe M0 TeMaMm (pa3aesiam)
AMCHUIUIMHBI ¢ YKA3aHUEM HUX 00beMOB (B akajeMHMUYeCKUX 4acax) U BUJAOB y4eOHBIX

3AHATHN

5.1. ConepskaHue TUCUMIIIMHBI

Tema 1. BBenenue B nporpaMmMupoBanne Ha si3bike Python

Hctopust cosmaHus, 00JacTH NTPHUMEHCHUS, OTIMYUTEIbHBIC TPHU3HAKU S3BIKA
nporpamMmmupoBanus Python. Bepcuu si3pika nmporpammupoBanus Python.

3HAaKOMCTBO C mporpaMmHubIM obecrieucHrem Jupyter Notebook. Co3nmanue HOBOTO
nokymenTa Jupyter Notebook, Turbl siueek, 0COOCHHOCTH HAITUCAHUS KOJIA B STYCHKax. SI3bIK
pasmetkn Markdown, nammcanue Gopmyn u npuémbel opopmieHHs pabOT C MOMOIIBO
Markdown.

OOnauHbIe CEPBHCHI, PEATU3YIOIINE HWHTCPAKTUBHYIO BBIYHCIUTEIBHYIO CPEILy
IPython Notebook.

3aaHne U MCIIOJIb30BaHKE TIEPEMEHHBIX, apu(MeTndeckue onepaTopsl. bubnmorexkn

s3bika Python, ux Bepcuu u oOHOBIIeHUe. bubmuoreka math.



Tema 2. Tunsl JaHHBIX U YHPABJIAONIAE KOHCTPYKIHH

YucnoBbie TUIBI TaHHBIX s13b1ka Python.

@OyHKIIUN U METOJIbI pabOThl CO cTpoKaMu. MTepaiusi CHMBOJIOB CTPOKH, CPE3KH.
[Touck moACTpoOKH 1o MIA0JIOHY.

Omneparopbl cpaBHeHUs. Jlormdyeckue mnepeMeHHbIE U ONEpaTopbl. Y CIOBHbBIE

onepatopsl. Ilukisr while u for.

Tema 3. Kostekuuu

Pabora co cmnuckamu B Python. Co3nanue cnucka. Onepanuu HajJ CIUCKaMU.
[TepeGop ameMeHTOB criucka. MeToibl CIIUCKOB.

Pabota co cnoBapsimu B Python. Co3nanue cnoBapsi. Onepauuu Haj CIOBApPSMH.
[TepeOGop snemenTOB cioBaps. MeTo el pabOTHI CO CIOBAPSMHU.

PaGora ¢ koprexamu B Python. Omepammu u merombl 0OpaOOTKM JaHHBIX B
KOpTEXax.

PaGora ¢ muoxectBamu B Python. Co3manue MHOXecTBa, METOABI PabOTBI C

MHO>KECTBaMU.

Tema 4. ®ynkuun

Onpenenenre GyHKIUA. ApryMeHTbl (YHKIUH, MEPEMEHHOE YHUCIIO apTryMEHTOB,
apTyMEHTHI 110 YMOJTYaHUIO, TIOCIICIOBATEIIEHOCTh ApTYMEHTOB.

JlokanmeHbie W TIOOaTbHBIE TiepeMeHHble. DYHKIHMS Kak OOBEKT. AHOHWMHAs
¢byukus lambda. ®yuaxuun map() u filter(). PexypcuBHbie GyHKIHH.

Opranuzanus XpaHeHUs ¥ UCTIOIb30BaHUS (PYHKITUN B MOTYJISIX.

Tema 5. O0padoTka u anaau3 ganHbIx B NUMPY-maccuBax

bubmuorexka NUMPY: ycraHoBka, Ha3HaueHue, ucnosib3zoBaHue. NUMPY-MaccHUBBI:
CO3JaHue, Pa3MEPHOCTb, OCU, MHAEKCALMs, Cpe3bl. THIbI JAaHHBIX 3JIEMEHTOB MacCHBA.
Konus n npencrasnenne NUMPY-maccuBa. O0beiMHeHNE, YKIAIKa, pa3ieIeHuE MACCUBOB.
ITouck B maccuBe. CoptupoBka maccuBa. @uibTpanus MaccuBa. CilydallHble 4YHClia B
NumPy-maccue. @yaknun O6ubmuorekn NUMPY mist 06pabotku manHbix B NUmMPy-

MacCCHBax. PaCHPOCTpaHeHI/IC, MAaCKHPOBaHUC U MIPHUXOTIIMBOC HHACKCHUPOBAHUC.
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Tema 6. O6paboTka U aHAIN3 TAGJHMYHBIX JAHHBIX ¢ MoMouIbI0 Pandas

bubnnorexa Pandas: ycraHoBka, Ha3Ha4YEeHHUE, OCOOCHHOCTH HCITOJIb30BaHUS. THITHI
nanabix DataFrame u Series. Muaekcaryst TabJIMYHBIX JaHHBIX, METKHA CTPOK KU CTOJIOIIOB.
OOpaboTka JaHHBIX BAOJL COOTBETCTBYIOHmEH ocu ¢ momomisio (yHkuu apply(),
onMcaTelIbHas CTATUCTHKA IAHHBIX B CTPOKAX M CTOJIOMAX.

Tunel  TaONMMYHBIX  JAHHBIX, YHCIOBBIC M  KAaTCTOPHAJIbHBIC  TPHU3HAKH.
dopMaTrpoBaHHUE AAaTHl U IPEOOPa30BaHUE THIIOB.

W3BnedeHne AaHHBIX IO YCIOBHIO. [ 'pynmupoBka daHHBIX. CBOJHBIC TaOJHUIIBI.

OObeauHeHue TadIunIl.

Tema 7. MeToabl BU3yaJIu3allu JAHHbBIX

bu6mmorekn Matplotlib u Seaborn. I{BetoBbie cxembl, Mapkepbl. OTOOpaxkeHHE Ha
rpaduke HECKONBKUX TMOKa3aresneil. Pasnmuanple BUABI TpaHUKOB, HCIOIB3YEMBIX IS
BU3YyaIM3aIlii PE3yJbTaTOB aHAlM3a JaHHBIX: CTOJIOYATas JuarpaMma, THCTOrpaMMa
pacrmpeiesieHus] IPU3HAKOB, THHEHHBIN TpaduK, TOUCUHAS JUarpamma, Sk ¢ YCaMH.

OOBEKTHO-OPUEHTUPOBAHHBIN MOJIX0]T K CO3aHuI0 IrpadrkoB. O01acTh MOCTPOEHUS
rpadyKa U cucTeMa KOOpJauHAT Kak 00beKThl. OCHOBHOM M BCIIOMOTATEIbHBIN Tpaduku B

OJTHOM cHUCTEME KOOPAMHAT, HECKOJIBKO IPa)MKOB B OJJHOM 00JIACTH MMOCTPOECHMUSL.

Tema 8. O0padoTka U aHAJN3 JaAHHBIX B (aiiaax

CrpyKTypHpOBaHHbIE U HECTPYKTYpUPOBaHHbIE JaHHbIE. PaboTa ¢ ¢aiinamu, ureHue
Y 3aIUCh JIAHHBIX B (pailnax, OMHaApHOE U TEKCTOBOE MPECTABICHUE TAHHBIX, FOHUKO/.

OO6paboTka 1 aHamM3 TOKYMEHTOB Wi coobmieruit B popmatax CSV, JSON. XML,
XLSX, HTML. bubmuoteku s oOpabOTKHM CTPYKTYpUPOBAaHHBIX ITaHHBIX: CSV, jSON,

ElementTree, xlwings.



5.2. Y4yeOHO-TEeMATHUYECKUN TIJIAH

Ouynas popma o0yueHust

2021 rox mpuema / 2022 roja npuema H T.1I.

pr)IOCMKOCTI: B Hacax

DopMbI
KonTakTHas padora —
HaumenoBanue TeM TeKyIIero
AynuTopHas paéora Camocrosn-
n/m (pa3neJioB) KOHTPOJIA
Bcero CemuHapsbl, | TeJbHas
AUCHHUILIMHBI OO6mas, ycneBae-
i Jlexumu MpaKTU4eCK | padorta
BT. 4.: MOCTH
ue 3aHATHUS
Beenenue B AKTHBHAS
1 |mporpamMupoBaHHe 12/12 4/4 2/2 212 6/8 pabora u
Ha si3b1ke Python peHcHue
3a/a4 Ha
Tunel JaHHBIX U CeMHHapax,
2 | ympaBIISIOLIHE 14/12 6/4 2/- 4/4 6/8 T —.
KOHCTPYKLIUU OMALTHYX
3 |Komnexuun 14/14 6/4 2/- 414 6/10 | emanH
4 | Dynkun 18/14 8/6 2/- 6/6 8/g  |AKTHBHad
pabora u
O6paboTka 1 aHaIu3 pelieHue
5 |nmannbix B NUmPY- 16/14 6/4 2/- 4/4 8/10 3a7aq Ha
MaccuBax CeMHHapax,
BBITIOJTHEHUE
O6paboTka 1 aHamu3 JOMAIIHUX
6 |TabmuuHbIX naHHBIX ¢ | 16/14 6/4 2/- 4/4 8/10 3aJIaHUi
nomomisio Pandas
AxTuBHas
MeTtobl pabota u
7 | BU3yanuzanuu 16/14 6/4 2/- 4/4 8/10 pelieHue
JTAHHBIX 3a/a4 Ha
CeMUHapax,
OO6paboTka 1 aHanu3 BBIIOTHCHHC
8 JaHHbIX B daiinax 18/14 8/6 2/- 6/6 8/8 JOMAIITHIX
3aaHui
CornacHo
B nenom no yueonomy
108 50/36 16/2 34/34 58/72  |mnany:
JTUCIUTLTAHE
MPOEKTHAS
pabora
Uroro B % 46/33 32/6 68/94 54/67
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O4Ho-3204Hasi popma 00yUeHUs1

2021 rox nmpuema / 2022 rox npuema u T.J1.

TpynoemMkocTh B yacax
DopMbI
KonTakTHas paéora —
HauMeHnoBanue TeM TeKylIero
AynuTopHasi padora CamocTtos-
(pa3nesioB) KOHTPOJIfA
Bcero CeMuHapsl, | TeJbHas
AUCHHUIITHHBI O6mas, ycneBae-
i Jlexumun NpakTU4YecK | padora
BT. 4.. MOCTH
ue 3aHITUS
Baejienue B AKTHUBHAA
nporpaMMupoBanue Ha | 12/12 4/4 2/- 2/4 8/8 pabota 1
s3pike Python PCLICHUE
3a/1a4 Ha
Twuiel fJaHHBIX U CceMUHapax,
YIIPABIISIOIIUE 12/12 4/4 2/- 2/4 8/8 BBITIOJHCHYE
KOHCTPYKLIMH JTOMAIITHUX
Kouexuuu 12/14 416 212 214 g/g  |3amaunii
OyHKIIH 14/14 4/4 2/- 2/4 10/10  |AKTHBHAs
pabora u
OO6paboTka u aHanu3 peuicHne
naHHbeIx B NUmPY- 14/14 4/4 2/- 214 10/10 3a/aq Ha
MAacCHBax céMuHapax,
BBITTOJIHCHHE
O6paboTka u aHamu3 JTOMAIITHAX
TaOJIMYHBIX JAHHBIX C 14/14 4/4 2/- 2/4 10/10 3alaHUI
nomorsio Pandas
AKTHUBHas
Mertoasl BU3yau3auu 14/14 4/4 o). o/4 10/10 paborta u
JTAHHBIX pelieHue
3a/1a4 Ha
CEeMHHapax,
Obpabotica u ananus | g1, 6/4 2/- 414 10/10 | BBIMOIHEHHE
JIAaHHBIX B (haitimax JOMATITHHIX
3aJjaHUN
Cornacno
yueOHOMY
B exom mo 108 34/34 16/2 18/32 74/74  |mnany:
JTUCIUTUTAHE
MPOEKTHAs
pabota
Htoro B % 31/31 4716 53/94 69/69
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HNHCcTUTYT OHJIAMH — 00pa30BaHus
04YHO-3204Hasi popMma o0yueHust

2021 rog mpuema, 2022 roj npuemMa u T.1.

TpynoeMKoCcTh B yacax

DopMbl
KonrakTHas padora — p
HaumeHnoBaHue TemM TeKylIEero
AyautopHasi padora Camocrosi-
(pa3nesioB) KOHTPOJISA
Bcero CemuHapsbl, | TeJbHas
AUCHUTLTUHBI OO6masi, ycneBae-
Jlexkuuu MPaKTUYECK padora
BT. U.. MOCTH
ue 3aHATUS
BBenenue B AKTHBHAs
IPOrpaMMHUPOBAHKE Ha 12 4 2 2 8 pabota 1
sa3bike Python peuicHne
3a/1a4 Ha
Tunel JaHHBIX U CeMUHapax,
YIPaBISIONINE 10 2 - 2 8 BBIOTHCHIE
KOHCTPYKItHH JIOMAITHUX
Komneknun 14 4 2 2 10 safatiu
DOyHKIMU 12 2 - 2 10 AKTHBHAS
pabora u
OO0paboTka 1 aHaH3 pelieHne
naHHbIX B NUMPY- 16 6 2 4 10 3ajaq Ha
MacCHBax CCMHHapax,
BBITIOJTHCHHE
O0paboTka u aHanK3 JTOMAIITHAX
TaOJUYHBIX TaHHBIX C 14 4 - 4 10 3a1aHui
nomoripio Pandas
AKTHUBHas
MeTtobl BU3yanu3aluu abora
ABT BISYAISat 16 6 2 4 10 |P
JAHHBIX pelieHue
3a1a4q Ha
ceMHUHapax,
Oo6paboTtka 1 aHanus 14 4 i 4 10 BBINOHEHHE
TaHHBIX B Qaiinax JOMAIITHAX
3aJaHuN
Cormnacno
eOHOMY
B nenom no i
1 108 32 8 24 76 TUIany:
TUCITUTLIINHE
MPOEKTHAs
paborta
Hroro B % 30 25 75 70
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5.3. Coaep:kanue ceMUHAPOB, PAKTHYECKUX 3aHATHI

HaumeHnoBanue
TeM (pa3aesioB)
AUCHMILINHBI

IlepeyeHb BOIPOCOB /1Jis1 00CYKIEHHUSI HA
ceMHHapax, NPAaKTHYEeCKUX 3aHATHAX,
peKoMeH1yeMble MCTOYHUKHU U3 pa3aenoB 8,9
(yxa3biBaeTcsi pa3jies u NOPsAAKOBbIIi HOMep
HCTOYHMKA)

®opMbI IPOBEIEHUS
3aHATHI

Tema 1. Beenenue B
MIPOrPaMMUPOBAHHE
Ha si3biKe Python

Hutepodeiic Jupyter Notebook, ycranoska,
O0OHOBJICHHE, OCOOCHHOCTH POTPAMMHUPOBAHHSL.

Ilepemennbie, apudMeTHUIECKUE ONIECPAIHH.
HUemounuxku: 8.1, 8.2, 8.3,9.1, 9.3.

WNunuBryansHOe BHITOIHEHNE
3a/IaHui, TPYIIIOBOM pazoop
pe3ynbratoB (30% BpemeHH Ha
VHTEPAKTUBHBIE TEXHOJIOTHH )

Tema 2. Tumnsr
IaHHBIX U
YIPaBISIOLINE
KOHCTPYKIIUU

N3yyenne 6a30BbIX KOHCTPYKIIHIA A3bIKA
nporpammupoBanus Python. CTpoku, MeTOIbI
pabothl co ctpokamu. [Touck B ctpoke. IIUKIIBL.
HUemounuku: 8.2, 8.4,9.2, 9.3.

WNunuBryansHOe BHITOIHEHHE
3a7laHui, TPYIIIOBOM pa3zoop
pe3ynbratoB (30% BpemeHH Ha
MHTEPAKTUBHBIE TEXHOJIOTUH)

Tema 3. Komnexkuuu

Crucku,  CJIOBapd  KOPTEXKH  MHOXKCCTBA.
Onpenenenue, CO3/IaHHE, HaIlOJIHEHHE,
UTEpans, CPE3KU. BeIpakeHHUSI-TEHEPATOPHI.
Uemounuku: 8.1, 8.2, 9.2, 9.3.

WuuButyabHOE BBITIOIHEHHE
3a7laHui, TPYIIIOBOM pazoop
pe3ynbratoB (30% BpemeHu Ha
WHTEPAKTUBHBIC TEXHOJIOTUH)

Tema 4. OyHKUIUM

Ormpenenenne GYHKIUU. APryMEHTBI, JOKATbHbIC
U To0anbHble TepeMeHHble. DYHKIUS Kak
o0bekT. AHoHMMHas QyHkuus lambda. ®ynkuun
map() u filter(). PexypcuBHbie QyHKITHH.
HUcemounuru: 8.2, 9.2, 9.3.

NumyBryasHOE BBITOTHEHNE
3aJIaHUid, TPYIIOBOW pa30op
pe3ynbratoB (30% BpemeHu Ha
WHTEPAKTUBHBIE TEXHOJIOTUH)

Tema 5. O6paboTtka
Y aHaJIH3 JIaHHBIX B
Numpy maccuBax

bubnnoreka NumPy, NumPy-maccuBsi:
pasMepHOCTh, HHIEKcamms, cpe3pl. Dopma
MaccuBa. OObeAMHEHME, YKIaaKa, pa3JeieHHe

maccuBoB. Iloumck B MaccuBe. CopTHpoBKa
MaccuBa. DuiupTpanms wmaccuba. CirydaliHbIN
MAacCHB, CTaTUCTUYECKHE GyHKIIH.
Pacnpoctpanenue.

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

Pemenne 3a1a4 B
HWHTEPAKTUBHON dbopme,
JWCKYCCHsl TI0  pe3yjbTaram
CaMOCTOSITEIEHON paloThI
(30% BPEMEHU Ha
MHTEPaKTHBHbBIE TEXHOJIOTHH )

Tema 6. O6paboTka
Y aHaJIU3 TaOJIMIHBIX
AJaHHBIX C ITIOMOIIIBIO
Pandas

bubnunorexa Pandas: metozsr describe() u info().
Tun manubIX «cepus». Co3nanue Tadmui pandas
U3 KoJuleKmui. THmel MaHHBIX B CTOIOIAX.
CBoaHble TaOMUIBI, CTATHCTHYECKUE (YHKIUU.

[Ipumenenue GyHKIUN K CTOIOLAM.
HUemounuxu: 8.1, 8.3,9.2, 9.3, 9.14.

Pemenue 3a7a4 B
WHTEPAKTUBHOU dopme,
JUCKYCCHSI IO pe3yJbTaTaM
CaMOCTOSITENILHOW ~ pabOoThI
(30% BPEMEHHU Ha
WHTCPAKTUBHBIC TEXHOJIOTHH )

Tema 7. Metonsl
BU3yaJIM3aluu
JTAHHBIX

I'paduyeckuit pynkunonan oubmuoreku Pandas.
OOBEKTHO-OPHEHTHPOBAHHBIH O/IXO/1 K
co3manuo  rpapukoB.  Buasl  rpaduxos.
bubimorexa Matplotlib.

HUemounuku: 8.1, 9.2, 9.3, 9.15.

Pemienne 3a1aq B
MHTEPAKTHBHOMN dopme,
JIMCKYCCHSL TI0  pe3yJibTaram
camocTrosTenbHOM padoTs (30%
BPEMEHH Ha HWHTEPAKTUBHBIC
TEXHOJIOTHH)
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Tewma 8. O6pabotka | bubmuorexkn Python TUTS o0paboTtku | Pemenue 3a1a4 B
Y aHaJIM3a JaHHbIX B | CTPYKTYPHPOBAHHBIX  JIAHHBIX:  CSV,  jSON, | HHTEPAKTUBHOM bopme,
daitnax ElementTree, xlwings. OG6paboTka ¥ aHaaW3 | AUCKYCCHS II0 pPE3yJIbTaTam
JOKYMEHTOB WJIK cooOmmeHuit B ¢popmarax CSV, | camocrositensHO — pabOTHI
JSON. XML, XLSX. (30% BPEMEHHU Ha
HUemounuxu: 9.2, 9.3, 9.16, 9.18, 9.19. WHTEPAKTHUBHBIC TEXHOJIOTHUHN)

6. IlepeyeHb y4eOHO-METOAUYECKOr0 oOecmeyeHUsl I CAMOCTOSITEIbHOH PadoThI

oﬁyqamumxcsl mo ITMCIOMIIJIMHE

6.1. IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE JUCIUILIUHBI,

(¢opMbI BHEAYAUTOPHOI CAMOCTOATEILHOM PA0OTHI

HanmenoBanue Tem
(pa3nenoB)
AUCUHMILINHBI

Hepeqeﬂb BOIIPOCOB, OTBOJAMMBIX HaA
CaMOCTOATECJIbBHOC OCBOCHHE

®DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI

Tema 1. Beenenue B
MporpaMMHUpOBaHUE Ha
s3pike Python

Hcnons3oBanue SI3BIKA pa3MeTKu
Mapxoayn nns odopMIIeHUST HAyIHBIX
pabor. [opsume kmaBumu FOmnurep
Hoyt0Oyk. ATNBTEpHATUBHEIC
WHTEPAKTUBHBIE O0OIOUKH.

Wzyuenne  uHTepdeiica  u
BO3MOYKHOCTEN IOnurep
HOYTOYK. Hanucanue
MaTeMaTHdeckux (opMmysn Ha
sa3bIke MapkoayH.

Tema 2. Tunsl JaHHBIX
Y yIpaBJIsIONIue
KOHCTPYKLUH

Hecsatuunoe, JBOMYHOE u
[IECTHAIATCPUIHOE Mpe/CTaBICHNIE
gucen B Python. ITo6utoBbIie onepaTopsbl.

UreHue y4eOHBIX U3IaHUN U
MarepuanoB B HHTepHere,
BBIIIOJIHEHUE  YIPAKHEHUW B
Jupyter Notebook.

UCTIONB30BaHUsT (DYHKIMA B MOIYJIAX.
®dynxius reduce().

Tema 3. Komnexnun BiioxeHHbIe KOJUICKLIUHU: CIHCKH, | UTeHHe y4yeOHBIX H3AaHUN WU
CJIOBapH, KOPTEXKH, MHOX€ECTBA. | MarepuanoB B HTepHere,
Co3anue KOJUIEKIMH C  TIOMOIIBIO | BBINOJHEHHE  YIPAaXHEHUH B
BBIPKCHUH-TCHEPATOPOB. Jupyter Notebook.

Tema 4. ®ynkunn Opranuzanus XpaHEHHUs u | UteHne y4yeOHBIX WH3AaHUN W

MarepuanoB B HHTepHere,
BBIIIOJIHCHUE  YIIPAXHEHUU B
Jupyter Notebook

Tema 5. O6paboTka u
aHaIn3 TAaHHBIX B
NumPy maccuBax

Coznaane NUMPY-maccMBOB Ha OCHOBE
TAHHBIX, XpAHAIIUXCS B (aiinax.

UreHue ydeOHBIX U3IaHUN U
MarepuanoB B HHtepHere,
BBIITOJIHEHUE  YNIPAXHEHUW B
Jupyter Notebook.

Tewma 6. O6paboTka 1
aHaJIN3 TaOJIMYHBIX
AJAaHHBIX C IIOMOIIIBIO
Pandas

[IpencraBnenue TaHHBIX IKOHOMHYECKON
TEMaTUKU W3 OTKPBITBIX HCTOYHHKOB B
TaOJIMYHOM BuIe. Pacuér ommcarenpHOMI
CTaTHUCTUKH.

N3yueHne OTKpBITBIX
HCTOYHHUKOB JaHHBIX,
paspaboTka nporpamm B Jupyter
Notebook.

Tema 7. Metobl
BI/I3yaJ'II/I3aI_II/II/I JAHHBIX

TpexmepHbie  rpadukw.
IBETOBBLIC CXEMBI.

Mapkepsl,

Pa6ora ¢ Matplotlib,
rpaduyueckoe npeacTaBieHue
nH(pOpMaIHH.
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Tewma 8. O6paboTka u OO6paboTka  OTKPBITBIX  JaHHBIX B | [IpakTuka C HCHOJB30BaHHEM
aHaIM3a JaHHBIX B dopmarax XML, CSV, JSON. (hMHAHCOBO-PKOHOMHYECKUX
(aiinax JAHHBIX B (aitimax

6.2. Ilepeyenb BONPOCOB, 3a1aHUI1, TeM I NOATOTOBKH K TEKYIIeMYy KOHTPOJIIO

IIpuMepHbIe 3a1a4M CEMUHAPCKUX 3aHATHI

1. HMmeroTcs qBa CKCKa LETbIX YKMCEN, BOBMOMXHO Pa3HOM JUIMHBI, yIOPSI0UYECHHbIE
no Bo3pactaHuio. [lomydynTe HOBBIM CIHMCOK, COAEpX AU BCE AIEMEHThI HCXOHBIX
CITUCKOB, B KOTOPOM 3JIEMEHTHI TAKKE€ YIIOPSJOUCHBI B IOPSIKE BO3PACTAHUS, HE UCTIOJB3YSI
BCTPOEHHBIE METO/IbI COPTUPOBKH.

2. Kakywo ¢yHKIHIO HaJ0 MPUMEHUTH B codeTaHUM ¢ QyHKIueidr map(), 4ToOs
criucok cio ["A", "ctynent", "®unancoBoro", "yHuBepcuteTa'" | mpeoOpa3zoBaTh B CIIUCOK
yucen [1, 7, 11, 12]? Hanummmte nporpaMmy, pealn3yromyro 3Ty 3a1a4y.

3. C nmomompto ¢pyukmwmii filter m lambda B criucke [4, 8, 15, 16, 23, 42] ocraBbTe
TOJBKO 3JIEMEHTHI CO 3HAUYCHUSIMU BBILIE CPEAHETO.

4. Haiingure Bce uncna psana GuboHauyyu MEHbIIIE 3aJJaHHOTO HAaTYpajIbHOTO YUCa
N, UCTIOJIB3YS PEKYPCUBHYIO QD YHKIIHIO.

5. Hmeercs crucok ropogaoB Buaa [["ropoxa, "roa ocHoBauus", "Hacenenue'],
['Tomens", 1142, 504], ["BoOpyiick", 1387, 210], ["JIuma", 1323, 103]]. Beimoanwure
3a/IaHUs: a) CO3/IalTe HOBBII CIIUCOK, B KOTOPOM MEPBBIN BIOKEHHBIN CIIMCOK OCTAETCS Ha
CBOEM MeCTe, a OCTaBLIMECS BIIO)KEHHBIE CIHCKM OTCOPTUPOBAHBI MO HACEIEHUIO; O)
co3JaiiTe cloBapb, B KOTOPOM KIIOYaMH SIBJISIOTCA 3JEMEHTHI MEPBOTO BJIOKEHHOTO
CIIMCKA, a 3HAYCHHSIMU DBJIEMEHTHl OCTAJbHBIX BJIOKEHHBIX CIHCKOB; B) ITOMECTHUTE
MOJIyUYCHHBI B pe3yJIbTaTe BBINOJHCHHS IMyHKTa «0)» ciaoBapb B Tabmuiy pandas, B
KOTOPOH HAa3BaHUSIMU CTOJIOIOB SIBJISTFOTCS KJIFOYH, a 3HAYCHUSIMU — 3HAYCHUS CIIOBAPSI.

6. VYyacTHuKM omuMIIMAKI pemiany 3 3aaaun. M3BecTHBI (pamMminu TeX, KTO PETIn
MEPBYIO, BTOPYIO U TPEThIO 3a/lau (11 KaKJIOW 3a/laud OTIEJbHbIA CrMCcoK). Halaure u
pacrniedaTaiiTe (haMUIIUU TEX, KTO a) PEeInil X0Ts Obl O/IHY 3a/1a4y (J1to0yr0); 6) pernmi Bce
3a/1a4u; B) pelny poBHO 1 3a1auy (1100y10); T') pemsi poBHO 2 3a/1aun (JIFOOBIE); /) PEIIIT

He Oouibiie 2 3a/1a4 (JTFOOBIX).
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7. HWwmerorcs pannbie B ¢opmare JSON 0 MHOXKECTBE pELENTOB OO
HAallMOHAJIBHOW KyxXHHU. KaKIpIil penent CoAepKUT MHOXKECTBO MHIpeaueHToB. Hanaure
WHTPEIUCHTHI, BXOJIAIINE B COCTaBa) OJHOr0 0J110J1a; 0) OJTHOM KyXHH; B) MAaKCUMaJIbHOTO
yrcina 0o/,

8. 3agath 1Ba IByXMEpHBIX MaccuBa arl u ar2 pazmepHoctH (4, 7), COCTOSIIIMX U3
Ciiy4yailHeIX Lenbix yucen B mpexaenax ot 0 go 10. TloctpouTh ABYXMEpHBIM MaccuB
pa3mepHocTH (4, 7), KaXIbId 3JEMEHT KOTOPOIrO MPEACTaBIsSET CO0OM MaKCUMyM
(MUHUMYM, CcpelHee) M3 JBYX 3HAYEHUM, HAXOJAIIMXCS Ha AaHAJOTMYHON MO3ULIUU B
MaccuBax arl, ar2.

9. CrenepupoBaTb ABYMEpHBII MaccuB arr pasmeproctu (4, 7), cocTosimuii u3
CIIy4JailHBIX JICMCTBUTENBHBIX YKCEI, PABHOMEPHO pacrlpelejICHHbIX B Auama3zone ot 0 10
20. Hopmann3oBaTh 3HaY€HHs MAacCHBa TaK, YTO MOCJIE HOPMAIM3ALUHM MAaKCUMAaJbHBIN
aneMeHT MaccuBa OyneT paBeH 1.0, munumanbhbiit 0.0. 3HaUE€HUS OKPYTIIUTH J0 YEThIPEX
JIECATUYHBIX 3HAKOB.

10. Nmerorcs mamaple B (opmare CSV o (puHAHCOBO-3KOHOMHUYECKOMN
JESATEIBPHOCTU TPYIIbBl MPEANPUATAN U COJEpPKAIllMe CBEICHUS O THUIIE BBITYCKaeMOU
OPOAYKINKM, HANMEHOBAaHWHU TMPOIYKIUH, IIeHe, CeOECTOMMOCTH, CEerMEHTE pBHIHKA,
npuObLIN, AaTe MOCTaBKU, pa3Mepe CKUIKH, cTpaHe. Haliaute Bce cenku onpeaeseHHOro
MIPOU3BOJUTEISA, TIOCTABIIEHHBIE B ONIPEICICHHYIO CTPaHy IPHU YCIOBUH, YTO Pa3MepP CKUIKH
HUKE CPETHEN B COOTBETCTBYIOIIEM CErMEHTE PHIHKA.

11. Wmerorcs pannsie B ¢opmare JSON o0 (PuHAHCOBO-IKOHOMUUYECKOMN
NEATETBHOCTH TPYIIIBI TPEANPUATHANA: THIT BBITYCKaGMOW MPOIYKIIMHA, HAaWMCHOBAHUC
MPOAYKIIMH, II€Ha, Ce0ECTOMMOCTh, CETMEHT PBIHKA, MPUOBLIb, JaTa MOCTaBKU, pa3Mep
CKHUIIKM, cTpaHa. Hammmmre mnporpamMmy, pe3yJbTaTOM KOTOPOW SBISIETCS CBOJHAs
Tab/niia, B KOTOPOM pAacCMOJOXKUTe HAMMEHOBAaHHWS TMPOM3BOAMUTEICH TO CTpOKam, a
CErMEHTHI PBIHKA MO CTOJOIaM, MOMECTUTE B O0JACTh 3HAYCHUW CPEIHIOI MPUOBLIHL
KaXXIO0ro MPOU3BOAUTENS B KaXJIOM cerMeHrte. Paccuuraiite oOiiee cpenHee 3HAYEHUE

MPUOBLIN MO KAKIOMY MPOU3BOJUTENIO U MO KAXKIOMY CETMEHTY.
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12. Vmeerca pensaunoHHass 0a3a JAAHHBIX CTYJEHTOB, MPOXKHUBAIOUIMX B Pa3HBIX
ropo/iax u o0y4JarIMNXCcs Ha Pa3HbIX Kypcax B YHUBEPCUTETAX, PACIIOJIOKEHHBIX B PA3HBIX
ropogax. Bemomnure SQL-3ampoc, pe3ylbTaTOM KOTOPOTO CTAaHET CIHUCOK CTYJEHTOB,
0oOy4JaronIuxcsi B CBOEM IOpPOJIE€ U MOJTYYAOIIUX CTUIEHAUIO BBIIIE CPEIHEN CTUIIEHIUU Ha
CBOEM Kypce.

13. Nmeercsa pensiuonHass 0a3a JaHHBIX CTYACHTOB, MPOXKHUBAIOIIUX B Pa3HBIX
ropo/iax u o0y4arIMuXcs Ha Pa3HbIX Kypcax B YHUBEPCUTETAX, PACIIOJIOKEHHBIX B Pa3HBIX
ropogax. Hanummure 3ampoc, BhINOJHAOUIMN BEIBOJ KOJTUYECTBA HK3aMEHOB, CIaBaBIINXCS
(BHE 3aBHCUMOCTH OT OIICHKH) CTYJIEHTaMH ¢ ujaeHTudukatopamu 12, 32, 55. Pesynbrar
JOJDKEH COAEpKaTh HACHTU(PHUKATOP CTYJEHTAa M KOJIMYECTBO CIAHHBIX UM 3K3aMEHOB.
Pe3ynbrar ynopsaouuTh 1o yObIBAaHUIO KOJTMYECTBA SK3aMEHOB.

14. HNwmeerca ¢aiin GUHAHCOBO-DKOHOMHYECKUX AAHHBIX U3 OTKPBITOTO UCTOYHHMKA
(finam.ru) o meHe aKUMW WM KAaKOTO-THMOO WHBECTHIIMOHHOTO HMHCTPYMEHTA 3a MEPHO
BpemenH. [Toctpoiite ¢ momonisio si3pika Python BpemenHyto Mozens JaHHbIX. OTOOpasuTe
JaHHBIE W MOJIENb JaHHbIX Ha Trpaduke. OneHuTe Ka4ecTBO MOJEIU C MOMOUIBIO
Koa¢¢unuenTa nerepMuHanuu. PaccunTaiite MmaTeMaTuuecKkoe 0>KMJIaHUE U CTaHIapTHOE
otkioHeHue. [loctpoiite rpaduk GyHKIUH MIOTHOCTUA BEPOSITHOCTH.

15. VmeroTcst 1aHHBIE U3 OTKPHITOrO UCTOYHMKA O 1IEHAX JBYX aKLUUN WM KaKHUX-
a100 MPOAYKTOB 3a MEPUOJ BPEMEHHU B OJHOM M3 CTPYKTYpUpOBaHHBIX ¢opmaTtoB: CSV,
JSON, XSLX, XML. IloctpoiiTe ¢ momombto si3bika Python perpeccuonHyro Mopenb
nanubeix. [loctpoiite rpadux wmomenu. OIleHUTE KayecTBO MOJETH C TOMOIIBIO

ko3 dunreHTa AeTEPMUHALIUH.

IIpuMepHas TeMaTHKa NPOEKTHOM padoThI
1. AmnHanu3 OTKpPBITBIX JAHHBIX TOPOJICKOTO CEpBHCA MPOKATa BEJIOCUIIEIOB C
LEIBI0 TIOCTPOCHHMsI pACIPENEIICHUsT BPEMEHH IIOE3KM M pacy€ra ONMcaTeIbHON
CTaTUCTHUKMU.
2. JlexoMIIO3MIIMS OTKPBITHIX JaHHBIX B TEKCTOBOM BHJI€ CEPBUCA CIAUYM B apEHY

ZKHNIIbIX HOMGHICHHI)'I, CO3aaHHuC peHﬂHHOHHOﬁ 0a3bl JaHHBIX KW €€ HAIIOJIHCHHUEC U3
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YKa3aHHOTO ncTouHuka. Beimonnenne SQL-3anmpocoB k co3gaHHON 6a3ze JaHHBIX C LETbI0
MOMCKa KOHKPETHOW MH(OPMALIUU O CJaue KHUIIbS B apCHILY.

3. Perpeccuonnslii ananu3 (HUHAHCOBO-3KOHOMUYECKUX TAHHBIX O CTOUMOCTH
akiuii Ha MOCKOBCKOM TOBapHO-CHIPhEBOM OUPIKE.

4. AHaU3  OTKPBITBIX  COLIMAIIBHO-DKOHOMHYECKHMX JaHHBIX Ha  caiite
[IpaButenscTBa MOCKBBI. bubnmnoreku, mKkosbl, mapku MOCKBBI: aHAJIU3 PeKUMa padOThI,
HAJIMYHUE CIIeUATN3UPOBAHHOTO 000PYT0BaHUS, BU/IbI PACTCHHI B MapKax U CKBepax.

5. Hcnonw3zys  OTKpbITBIE  jJaHHbIe  caiita  IIpaBurenbctBa  MOCKBBHI,
MIPOAHAIU3UPYHTE JTaHHBIE YHCICHHOCTH HACEJEHHUs, CTAaTUCTUKY KOMMYHAJIBHBIX
IJIATEXKEU U IPYTHE COUMAIBHO-DKOHOMUYECKHAE JAHHBIE O )KUTENSAX PA3JIMYHBIX PalOHOB
MOCKBBI.

6. Amnanmu3 JaHHBIX O MOJIB30BATENSX W rpymnmnax comuanbHoOi cetn BKonrtakre:
paHXUPOBaTh MOJIB30BATENENH COOOIECTBA MO 3HAYMMOCTU Ha OCHOBaHUM YMCIIa CBSI3EH €

APYIUMH I10JIb30BaTCIIEIMMU.

Kpumepuu 6annvroii oyenku paznuunslx popm mexyuwe2o KOHmpOos ycneeaemocmu
co0epaHcamecs 8 COOmBEemcmeyIouux Memooudeckux pexomenoayusax [lenapmamenma
AHanU3a OAHHBIX U MAUUHHO20 00yuenuss Dakyrbmema UHGOPMAYUOHHBIX MEXHONOSUU U

ananuza 60buux OaAHHbIX.

7. ®OHJ OLEHOYHBIX CPeICTB /IJIsi MPOBeJAeHHsI MPOMEKYTOYHOH aTTecTAlMU

00y4arImuxcs no JUCUMUIIMHE

IlepeyeHp KOMIIETEHLIMM C YKa3aHUEM HHIWKATOPOB HUX JTOCTHXKEHHUS B IMPOLIECCE
OCBOCHHUS 00pa30BaTENbHOW TMporpaMmbl  coiepxutcs B pasuaene 2 «llepeuenn
IVIAHUPYEMbIX Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTe/IbHOW NPOrpamMmbl (NepeveHb
KOMIICTCHIMI) € YKa3aHHEM MWHINKATOPOB MX [OCTHKEHHMS] U IJIAHUPYEMbIX

pe3yJbTaTOB 00yUeHHS 10 JUCIUIIHHE).
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Tunosblie KOHTPOJIbHBIC 3aJaHU U MaTCepHaJIbI, HCOﬁXOI[I/IMLIe AJIF OICHKH

HHIMKATOPOB TOCTHKCHHUSI KOMIICTEHIIMH, YMEHUN U 3HAHUM

HaunumenoBanue
KOMIIeTeHIINH

HaumeHnoBaHnue
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTEeHIINH

Pe3yabTaThl 00yueHus
(yMeHUs U 3HAHUA),
COOTHECEHHbIE ¢
HHAUKATOPaAMH
AOCTUKEHMSI
KOMIIeTeHIIUH

Tunosble
KOHTPOJIbHbIE
3a1aHuA

OIl «YnupasJjenue o0usnecom», OIl «Ynpaisienue 0usnecom / Bachelor of Business Administration
(BBA)», OIl «®uHaHcoBbIi MHeHeXxMeHT», OIl «Ynpasienune punancamu / «Bachelor of
Business Administration in Finance»

I[TKH-2
CriocoOHOCTh
MIPUMCHSITH
MaTeMaTHYECKUE
METOMIBI ISt
peleHus
CTaHJIaPTHBIX
podecCHOHATBbHBIX
3ajad4,
HHTEPIPETUPOBATH
MOJTy9YCHHBIC
MaTeMaTHYECKHE
PE3YIIbTATHI.

1. leMoncTpupyet
3HAHUS
MaTeMaTHYECKUX
METO/I0B,
IPUMEHSIEMBIX B
MEHEDKMEHTE.

3HaTh BO3MOXHOCTH
UH(POPMAIIMOHHBIX
TEXHOJIOTHH JIsl BBIOOpa
MPUOPUTETOB B MPOLIECCE
IUTAaHUPOBAHUS pador,
CBSI3aHHBIX C 00pabOTKOM
Y aHAJIM30M JaHHBIX.

YMeThb BIOUpATH METOBI
U CIIOCOOBI UX
peanu3anuu Ha sI3bIKe
IpOrpaMMHUPOBAHUS
[TaiiToH I IPUHATHS
peleHnit u
COBEPILIEHCTBOBAHUS
npoQeCCHOHAILHON
JIeSITeIIbHOCTH.

Llannvle uz omkpvimoix
UCMOYHUKOS TIPENICTABbTE B
TaOJIMYHOM BUJIE U paCCUUTANTE
KOBAapUALUIO IIPU3HAKOB.

Ha ocrnose UMEIUWUXCA aaHHblx
HOCTpOI\/JITG TOYCYHBIC I[I/IanaMMbl
JUTSL KQXKIOU Maphl MPU3HAKOB.
MC)KI[y KaKnuMHn HpI/ISHaKaMI/I
MO>KHO MPEATION0KUTh HATUYNE
3aBUCUMOCTH?

2. [lpumensier
MaTeMaTU4eCKue
METO/IbI U MOJEIIH
U1 0OOCHOBAHHUS
TPUHATHS
yIpaBIeHYECKIX
pELIeHM.

3uarnL OMOIMOTEKN U
MOJYJIH sI3bIKa
MPOTPAMMUPOBAHUS
[TaiiTOoH 11 mpoBeneHUs
HaYYHBIX HUCCJIEOBaHUI,
00paboTKU U aHamu3a
JTaHHBIX.

YMeThb HCII0IL30BaTh
SI3BIK TTPOTPAMMUPOBAHUS
[TaiiTOH 111 NpUMEHEHUS
METOJI0B 00pabOTKH U
aHaJn3a JaHHBIX B
paMKax pereHus
MPaKTUYECKUX U HAYUYHBIX
3ajad4.

Tlocmpoume cucmoepammol Bcex
NoKa3aTesel U ONUIINTE UX:
SIBJISIFOTCSL JTU OHH
CUMMETPUYHBIMH UJTN
CKOIIIEHHBIMH, TIOXO0KH JIU OHH Ha
«KOJIOKOJI» HOPMaJIBHOTO
pacnpeneneHus?

Bvinoanume perpecCUOHHBIN
aHaJIU3 MOKa3aTeei B
IpeaACTaBJICHHOM UCTOYHHUKE
JTAaHHBIX U OLICHUTE KaYECTBO
pETPECCUOHHON MOJIEIIH.
ITocTpoiite ToueUHYIO JUarpammy

3. ConepxaTeabHO
UHTEPIPETUPYET
pe3yJbTaThI,
MOJIyYEHHBIE IIpU
UCIOJIb30BaHUU

3HaThL METOAbI U MOACIIU
aHaJIn3a JIaHHbBIX,
PUMEHSEMbIC B
npodheccCHoHATBLHOM
JIeSTEIbHOCTH.

Onpeodenume npusnaxu,
3HAYUMBIE JUI KJIacCUpUKALUN
aHAJIM3UPYEMOT0 TIpolecca Uiu
SIBJICHUSI, OLICHUTE TIOJTHOTY
Pe3yNIbTaTOB KilacCU(PUKAIIH.
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MaTEMaTUYECKAX
MOJICIIEH.

YMeTb npoBOIUTH aHATU3
U BBIpa0aTHIBAThH
COOCTBEHHOEC
npodeccuoHaIbHOe
MHEHHE Ha OCHOBE
HUMEIOIIUXCS JAaHHBIX.

Ilpoananusupyiime TabnuHbIC
JIAHHBIC U BBIJCIUTE TPYIIITBI
JAaHHBIX, 3HAYUMBIC JJIS
IIPOBE/ICHUS HCCIICIOBAHUSI.

OII «YnpasJienue 6usnecom / Bachelor of Business Administration (BBA)», npodguin «busnec u
npeanpuauMareabcrso/ Business & Entrepreneurship»

IIKII-3
CnocoOHOCTh
OTpeeATh
TCHJICHIIUH B
pa3BUTUHU
COBPEMEHHOM
MHUPOBOU U
OTCUYCCTBCHHOM
9KOHOMMKH, HCKATh
W HaXOUTh
BO3MOKHOCTH IS
co3gaHus Ou3Heca.

1. ITpumensier
TEOPETUUECKUE
3HAHUA U
SKOHOMUYECKHUE
3aKOHBI JIJIs
onpeeIeHus
OCHOBHBIX
TEHJCHITUN B
pa3BUTUU
COBPEMEHHOMN
MUPOBOM
SKOHOMUKH.

3HaTh COCTaB U
CTPYKTYPY JaHHBIX JJIsI
XpaHeHHus1 1 00pabOTKH Ha
SI3BIKE
IPOrPaMMHUPOBAHHUS
[TaiiTOH.

YMeThb IPUMEHSATH SI3bIK
IPOTPaMMHUPOBAHUS
[TaiiToH 11 peanu3anuu
METOI0B 00pa0OTKU U
aHaJIM3a JaHHBIX
Pa3INYHOTO COCTaBa U

CTPYKTYPBI.

[IpoBeauTe necepuainzanuio
OTKPBITOr0 Habopa MaHHBIX «YTO
npurotoButh» («What’s
cooking,
https://www.kaggle.com/c/whats-
cooking/data). [y xaxmoro
WUHIPETUCHTA HAWIUTE YHUCIIO
0J110/1, B KOTOPBIE OH BXOJIUT.

2. Ucnonb3yet
METOAMKH aHAJIN3a
IIOCJIEICTBUU
PUHUMAEMBIX
YIIPaBICHYECKUX
perieHuii B chepe
MEXTyHapOJIHOT O
OusHeca.

3HaTh BO3MOKHOCTH
SI3BIKA
MIpOrpaMMHUpOBaHUs
ITa¥iTOH B BRIABIICHUN U
MOJEIIUPOBAHUU
MPUYUHHO-CIIEACTBEHHBIX
CBsI3€l IPU3HAKOB
HaOOpOB JTaHHBIX.
YMeThb co3/1aBaTh
MPOrpaMMBbI Ha SI3bIKE
ITafiTOH U1 BBIABICHUSA
3aKOHOMEPHOCTEH B
aHAJIM3UPYEMbIX JaHHBIX
M OIIEHKH CTEIEHU UX
M3MCHYHUBOCTH.

Buvinoanume sanpoc
UH(POPMALIMOHHON CUCTEME
COLIMAJIbHOW CETH U MOJIyYNTE
JTaHHBIE O MOJIb30BATENSAX U
rpymnmnax. Panxupyire 4ieHOB
c000111eCTBa MO0 3HAYUMOCTH.

OIl «Yupasnenune 6u3necom / Bachelor of Business Administration (BBA)», npoduab
«Ynpasienne mapkerunrom / Marketing Management»

TIKII-2
CriocoOHOCTE
IIPOBOJUTH
MapKETUHTOBBIC
HCCIIEI0BAHMNS,
aHAJTM3UPOBATh
KOHBIOHKTYPY
PBIHKA U
HHTEPIPETHPOBATH
HOJ'Iy‘-ICHHI:Ie
PE3yAbTATHI IS

1. Ucnonp3yet
JTydime
MPaKTUKHU TIPH
MJITAHUPOBAHUU U
MPOBEACHUH
MapKETHUHT OBBIX
HCCIIEIOBAHUM.

3HaTh COCTaB U
CTPYKTYPY JAHHBIX JUJIS
XpaHeHus: ¥ 00paboTKH
Ha S3BbIKE
MPOTPaMMHUPOBAHUS
ITaiiToH.

YMeTb IpUMEHSTH S3BIK
MPOTrpaMMHUPOBAHUS
[TaitTon a1t peanu3auuu
METO0B 00pabOTKU 1
aHaJi3a JaHHBIX

[IpoBenurte neceprann3auio
OTKPBITOr0 Habopa naHHBIX «YUTo
npurotoBuTh» («What’s
cookingy,
https://www.kaggle.com/c/whats-
cooking/data). s kaxmoro
WHIPEMEHTA HAaUTE YUCIIO0
OI0]1, B KOTOPBIE OH BXOJIUT.
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MPUHATHA
YIPaBIEHYECKUX
peLieHui.

Pa3JINIHOTO COCTaBa U

CTPYKTYPBL.
2. JleMoHCTpHpPYET | 3HATH BO3MOKHOCTH Buinonnume sanpoc
HAaBbIKU B A3BIKA MHGOPMALIMOHHOH cucteme
TIOJTyYeHNH IIPOTPaMMHUPOBAHUS COLIMAJIBHOM CETH U ITOJIyYUTE
MApKETHHIOBOM [TaliTOH B BBIBJICHUM U | JaHHBIE O MTOJIB30BATEIAX U
MHpOPMALHMH C MOJEIUPOBAHUU rpynmnax. Panxupyire 4ieHoB
IIPUYHUHHO- coo011ecTBa 0 3HAYUMOCTH.

LENIbI0 OLICHKH
KOHBIOHKTYPBI
PBIHKA.

CIICICTBEHHEIX CBS3€Ci
MIPU3HAKOB HAOOPOB
JTAaHHBIX.

YMerhb co31aBaTh
MPOrPAMMBI Ha S3bIKE
[laiiTOH 114 BBIABIICHUS
3aKOHOMEPHOCTEH B
aQHAIM3UPYEMbIX JaHHBIX
M OIICHKH CTEIIECHU MX
H3MEHYUBOCTH.

OIl «YnpaBJjeHue OU3HECOM,

l'[pO(l)I/I.]'[b «MeHeq:KMEeHT U YIpaBJICHUE OM3HECOM»

[1IKII-4 1.Pa3pabarbiBaer | 3HATh COCTaB U [IpoBenute necepran3aiuio
Crnioco6HOCTB KOHLEIILIIO CTPYKTYPY JIaHHBIX IJI1 | OTKPBITOrO Habopa JaHHBIX «YUTO
y4acTBOBaTh B | IpOeKTa, XpaHEeHHS U 00pabOoTKH npurotoButhy» («What’s
pa3zpaboTke vepapxuuecKyro | Ha A3BIKE cooking»,
porpamMm CTpyKTypy pabot, | 1POTPAMMHPOBatHs httpsg//www.kaqqle.com/ c/whats-
pasBUTHS KATCHIapHO- [TaiiToH. cooking/data). I[im K100
KOMIIaHUH, . YMeTh IPUMEHATH S3bIK | MHTPEIUEHTA HAWIUTE YHCIIO
pazpaboTke PECYPCHBIM TLTIaM MIPOrpaMMHUPOBAHHUS 0J110/1, B KOTOPBIE OH BXOJIUT.
000CHOBaHUI 1 KOHTpOJIb 32 [TaitToH mii peanuzauuu
TIPOEKTOB y | XOAOM HPOTPAMM 1 o010 108 06paboTKH 1
ylpapieHdyeckux | Pa3BHTHA aHaJM3a JAHHBIX
pelieHuH, OpraHM3anyy. Pa3IMYHOro COCTaBa 1
CBSI3aHHBIX c CTPYKTYPBHL.
pa3BUTHEM 2. [Tpumensier 3HaTh BO3MOXHOCTH Buinonnume sanpoc x
OusHeca. COBpPEMEHHbIE SI3BIKA MH(OPMAIIMOHHON CHCTeMe
MOJIEITH pa3BUTHsI | IPOTPaMMHPOBAHHS COLIMAJILHOW CETH U MOJIy4YUTe
¥l YIIpaBIICHHs [TaliTOH B BBISIBJICHHH U | JaHHBIE O MOJIb30BATENSAX U
opraHusaimeii. MOJEIUPOBAHUUN rpynmnax. Panxupyiite 4ieHOB
MPUYUHHO- cooO11ecTBa M0 3HAYUMOCTH.
CIIEICTBEHHLIX CBS3EN
MIPU3HAKOB HAOOPOB
JTAHHBIX.
YmMmers co3naBath
MPOTPaMMBI Ha SI3BIKE
I1a¥iTOH U1 BBIABICHUS
3aKOHOMEPHOCTEN B
AQHAITM3UPYEMBIX TAHHBIX
Y OIICHKU CTETICHU UX
W3MEHYUBOCTH.
OII «YnpasjeHue 0M3HecOM», NPOPUIb «YIIpaBJIeHHE IPOAYKTOM»
TIKTI-4 1.JlemoncTpupyer |3HaTBh COCTaB U [IpoBenure necepuanu3anuio
Crnioco6HOCTH HaBBbIKU BBIBOJA  |CTPYKTYPY JaHHBIX ISl | OTKPBITOro Habopa JaHHBIX «YTo

IJIaHUPOBAHUSA U

HOBOTO ITPOYKTa

XpaHeHus: 1 00paboTKH Ha

npurotoBuTh» («What’s
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OpraHu3aluu
BBIBOJIa IPOAYKTA U
ero oOHOBIIEHUH Ha
PBIHOK, aHaJIN3a
MPOJaX MPOIYKTa U
YIpaBJIEHUs
MOKa3aTesIMU
YCHELHOCTH

MIPOJYKTA.

U €ro OOHOBJIEHUH
Ha PHIHOK.

SI3BIKE
MpOorpaMMHUpPOBaHUS
[TaiiToH.

YMerb NIpUMEHSATH SA3bIK
IPOrpaMMHUPOBAHUS
[TaiiToH mi1d peanu3auuu
METO/I0B 00PabOTKH U
aHaJIM3a JaHHbBIX
Pa3IMYHOro COCTaBa U

CTPYKTYPBHI.

cooking»,
https://www.kaggle.com/c/whats-
cooking/data). [lyis kaxmoro
HMHIPEIMEHTA HAUIUTE YUCIIO
0JIr0/1, B KOTOPBIE OH BXOJIUT.

2. AHanm3upyeT
MPOJIaXKH
IIPOAYKTa,
METPUKHU
NIPUBJICUCHUS
NOJIb30BaTeNeh U
UCTIOJIb30BaHUS

IPOJYKTA.

3HaTh BO3MOKHOCTH
SI3BIKA
MIPOrPaMMHUPOBAHUS
ITaiiTOH B BRIABIICHUH U
MOJICTTUPOBAHUM
MPUYHHHO-CIICACTBEHHBIX
CBSI3€M MPU3HAKOB
HaOOpOB JTaHHBIX.
YMeThb cO3/1aBaTh
MIpOrpaMMbI Ha SI3bIKE
IlafiToH IS BBISIBIICHUS
3aKOHOMEPHOCTEH B
aHAJIM3UPYEMbIX JaHHBIX
U OLICHKH CTEIICHH HX
W3MCHYHUBOCTH.

Buinonnume 3anpoc
MH(POPMAIIMOHHOM cUCTEME
COLIMAJIbHOW CETH U MOJIyYNUTE
JTaHHBIE O M10JIb30BATENSAX U
rpynnax. Pamxxupyire 4ieHOB
CO00111eCTBA 10 3HAYUMOCTH.

OIl «®uHAHCOBBIN MEHEIKMEHT», NpoduiIb «PHUHAH

COBBIM MEHEIKMEHT»

TIKII-1
CnocoOHOCTh
OILICHUBATh
TEHACHIIUU
3aKOHOMEPHOCTH
pa3BUTHUsl BHEIIHEH
u BHYTPEHHEMN
3KOHOMHYECKOH
Cpeldbl, €€ BIIMSHUE
Ha pe3yabTaThl
XO3SMCTBEHHOU
JIeSITEIbHOCTH
OpraHu3aIu B
TEKyIIen
JIOJITOCPOYHOM
MEPCIIEKTHUBE.

u

1. IlpoBosut
HEOOXOJIUMEIC JIS
peteHus
(uHAHCOBBIX
3amaq
OpraHu3aIu
HCCICA0BaHHUS
BHEIIHEH U
BHYTPEHHEHN CpeJIbl
C HCIOJIb30BaHUEM
COBPEMEHHBIX
UH(OPMAIMOHHBIX
TEXHOJIOTHUH.

3HaTh cocTaB U
CTPYKTYpY JaHHBIX AJIs
XpaHeHus U 00pabOTKH Ha
A3BIKE
IIPOrpPaMMHUPOBAHMUS
[TaiiTOH.

YMerb NpUMEHSATH SA3bIK
IIPOrPaMMHUPOBAHMUS
[TaiiToH Mg peanu3anuu
METO0B 00pabOTKU U
aHaJIM3a JaHHBIX
pa3IMYHOIO COCTaBa U

CTPYKTYpBHI.

[IpoBeauTe neceprnanuzamnuio
OTKpBITOr0 Habopa AaHHBIX «HTO
npurotoBuTh» («What’s
cooking»,
https://www.kaggle.com/c/whats-
cooking/data). JTist kaxmoro
VWHTPENMEHTA HAUIUTE YUCIIO
0J110/1, B KOTOPbIE OH BXOJUT.

2. OnieHUBAaeT
MIPOTHO3UPYET
3aKOHOMEPHOCTHU
pa3BUTHS BHEILIHEN
Y BHYTPECHHEHN
cpenbl Ou3Heca.

3HaTh BO3MOXXHOCTHU
SI3BIKA
MpOrpaMMHUpOBaHUs
ITa¥iTOH B BRIABIIEHUH U
MOJEJIIUPOBAHUU
MPUIUHHO-CIIEACTBEHHBIX
CBsI3€ IIPU3HAKOB
Ha0OpPOB JaHHBIX.

YMeTh cO37aBaTh
MPOTPAMMBI Ha SI3bIKE

Buinonnume sanpoc
MH(}OPMALIMOHHON CUCTEME
COLIMAJIbHOW CETH U MOJIyYNUTE
JTaHHBIE O MOJIb30BATENSAX U
rpymnmnax. Panxupyire 4ieHOB
COO0IIIeCTBA 10 3HAYUMOCTH.
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ITafiToH U1 BBIABICHUA
3aKOHOMEPHOCTEH B
aHAJIM3UPYEMBIX JaHHBIX
U OLICHKHU CTECIICHH HX
W3MEHYHUBOCTH.

OIl «YnpaBiaenune ¢punancamu / Bachelor of Business Administration in Finance», npopuinb
«Ynpasiaenune punancamu/BBA in Finance»

[TKTI-3 1.PazpabaTbiBaeT |3HATH aITOPUTMBI JUIS JlaHHBIE U3 OTKPBITHIX
CrnocobHOCTB CTPATETHUIO aHaJIu3a pAJOB JUHAMUKU | UICTOYHUKOB IPE/ICTaBbTE B
pa3pabarbIBaTh 1leH000pa3oBaHus. |1 KOPPEISLHOHHO- TaOJIMYHOM BUJE U paccuuTaiiTe
CTpaTeruto PErpecCUOHHOrO aHaJIM3a | KOBapUALUIO IPU3HAKOB.
11eHo00pa3oBaHus, Ymersb npuMeHATs A3bIK | Ha OCHOBE HMEIOIIMXCSI TaHHBIX
OCYLLECTBIIATh IpPOrpaMMUPOBAHUS HOCTPOIiTEe TOYEUHBIE AUArPaMMBbl
KOPPEKTHPOBKY Python s ananusa u JUTSL KaXKIOU TTapbl MPU3HAKOB.
LIEHbl Ha OCHOBE IPOTHO3UPOBAHUS Mex 1y KakuMU NpU3HaAKaMH
UCCIIEIOBaHUS PBIHOYHBIX CIIpOca U MOYKHO TIPEATIONIOKUTh HAJTMUNE
PBIHOYHOU IPEUI0KEHUS 3aBUCUMOCTH?
KOHBIOHKTYPHI.
2.0cymecTtBasier | 3HATh BO3MOKHOCTH Onpenenure NpU3HAKH,
KOPPEKTHPOBKY SA3bIKA SHAYMMBIC IJId aHAJIU3UPYEMOI'O
II€HBI HA OCHOBE | POrPaMMHUPOBAHUS npoliecca Uiy sIBIICHUs, OLIEHUTE
HCcCiIe0BaHMIA ITaliTOH B BBISBIICHUH U |TIOJIHOTY PE3YJITATOB
PHIHOYHOR MOJICJIUPOBAHUH KOPPEISALMOHHO-PErPECCHOHHOIO
KOHBIOHKTYHL NPHIMHHO-CIICACTBEHHBIX | AHATH3A. .
CBsi3el MPU3HAKOB [Ipoananu3zupyiire TabnuyHbIC
(¢uHaHCOBO- JIAHHBIE U BBIJEIUTE TPYIIITHI
HKOHOMHMUYECKUX JAHHBIX. |JAAaHHBIX, 3HAUYUMBIE JUIS
Ymersb co3gaBarh MIPOBEICHUS UCCIIEAOBAHNUS.
IpOTrpaMMbl Ha SI3bIKe
[TaiiTOH 1J14 BBISIBICHUS
3aKOHOMEPHOCTEN B
AHATM3UPYEMBIX JaHHBIX
U OLIEHKH CTENEeHU UX
M3MEHYHBOCTH.
IIpumepHbIe BONPOCHI AJIS MOATOTOBKH K 3a4eTy
1. BcrpoeHHble yuCIOBbIE TUIIHI si3bIKa Python.
2. Cnucku. Co3gaHue, OCHOBHBIE OMepalliu.
3. OcHOBHBIE METOJIbI CITUCKA.
4. Koprexu. Co3ganue, OCHOBHBIE METOIbI U OTIEpPALIUH.
5. Cnosapu. Co3ganue, OCHOBHBIC oriepaiiui. MeTo b1 11t pabOThI CO CIIOBAPSIMH.
6. MmnoxecTtBa. Co3gaHue, OCHOBHBIE METObI U OTIEPAIIUH.
7. Tlepemennsie. [IpaBuiia NMEHOBaHUS MIEPEMEHHBIX.
8. JlmHamMu4eckas THUITH3aIlHs.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.

Omneparopbl CpaBHEHUS U IOTUYECKUE OMIEPATOPHI.

Wuctpykuus if...else.

HNuctpykius nukia while.

WNuctpykuus nukia for.

Co3znanue v BbI30B (DYHKIIHH.

[lepenada apryMeHTOB (hYHKIIHIO.

O yHKIMU-TEHEPATOPHI.

JIssmOa-yHKIHN.

Mopynu. Uactpykuun import u from.

Monyis datetime. Onepanuu ¢ 1aToi.

Pa6ota ¢ garoit u BpeMeneM ¢ momoinsto Strptime() u strftime().
Mertonbl paboThl co cTrpokamu. Cpesbl CTPOK.

MeTtoapl paboThI CO cUCKaMu. ['eHepaTop CIUCKOB.

MeTtoap1 paboThl co cioBapsMuU. Mtepanus o sieMeHTaM CclioBapsl.
MeTtoast paboTsl ¢ MHOXECTBaMH. Tepalus 1Mo 3IeMeHTaM MHOXKECTBA.
Mertoabl pabOThI ¢ KOPTEKAMHU.

Jlornueckue oneparopsl OR, AND. Ycnosusbie Boipaxenus If ... Elif ... Else.
[{uxon for, meton enumerate() u ¢pyuxuus range().

[Tuxn while. Beipaxenus break, continue, else.

Paznuunbie AJIrOpUTMbL COPTHPOBKU: HUX AOCTOMHCTBA M HCEAOCTATKH Ha

Pa3INYHbIX Ha60an JaHHBIX.

29.
30.

Numpy-maccuBbl: onpeieiieHrue, TUIIbl JaHHbIX, (opMa, pa3MepHOCTb.

NUumpy-maccuBbl: pacIpOCTpaAHEHHE.

IIpuMepHbIe 3a1aHus 11l MOATOTOBKH K 3a4eTy

1. Ucnonw3ys reHepaTop COHCKOB (M HE MCIHOJIb3YS KOJ BHE HET0) mpeodpa3yiTe

CTPOKY MO CJIEAYIOUIEH JIOTHKE: IS KKIAOTO CUMBOJIA MCXOJHOM CTPOKH CO3JAWTE B

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

CHUMBOJIa, PACCYNTAHHOMY ¢ KOHIIa UCXoaHOoU cTpoku. [Tpumep: 'abed' -> ['aaaa’, 'bbb’, 'cc',

d]

24



2. IlomeunsiitTe w™MecraMd CTOJOIBI C WHAEKCAaMH | W 2 B  MacCuBE

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

4. Tlonmb3oBaTenb BBOJUT TPpH uucia yepes npoden. [Ipucpoiite ux oobexram a, b, n.
[TocuuTaiiTe U BBIBEIUTE HA SKPAH CYMMY BCEX YHCEJ, KPaTHBIX N , PACIOJOXEHHBIX B

uHTepBane or a — 1 10 b + 1 BKIIIOYUTENBHO.

5. Hamummre QyHkumio as BerauciaeHus ¢pakropuana: a) B UKJIE; 0) ¢ MOMOIIBIO

PEKYpPCUBHOM (QYHKIIUU.

6. PekypcuBHO peanu3oBaTh QyHKIHIO fib(n) BEIYUCIAIONIYIO 3HAYSHHUE N-TO YUCIIA
dudonayun. Yuciaa GuboHAYUN — AJIEMEHTHI YHCIOBOM MOCIEI0BATEIbHOCTH, B KOTOPOH
Ka)kJ10€ TTOCIISAYIONIeE YUCIIO paBHO CyMMeE JIBYX mpeaplayiux uucen (Uuciaa dubonavyu:

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

7. VHBepTHpOBaTH MOCIIEIOBATEIIBHOCTE CJIOB, pa3JeiCHHbIX 3anaThiMH. [Ipumep:
CTpPOKa «OJIMH, JIBa, TPH, YEThIPE, MATH» OyAeT mpeoOpa3oBaHa B: «IISITh, YETHIPE, TPH, JBa,

OOHUH).

8. Ha ocHOBe cTpoku, MpENCTaBIAIONICH M3 CeOs NpeaIoKeHHEe, MOCTPOUTH

BJIO’KEHHBIN CIIMCOK, COAEPKAINUN CUMBOJIBI BCEX CIIOB B mpeioxenuu. [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]]

«BomnmebHoi kpacoThl 3aKkat o3apuil KpacHosipck» 10/KHA ObITh TpeoOpa3oBaHa B:
Puc. 1. Pe3ynbrar paboThl mporpamMmmsl

9. B crpoke "®uHaHCOBBIN YHUBEPCUTET" yIaduTe MPOOEIbI, U CO3/IalTE CI0BAPb,
B KOTOPOM KJIFOYaMHU SIBJIIFOTCS YETHBIE HOMEPA CUMBOJIOB IOJYYUBILIEHCS ITOCIE YAAICHUS
npoOesoB cTpoku. CuuTaiiTe, YTO NMEPBBIN CUMBOJI CTPOKH UMeeT Homep 0, BTOpoil CUMBOJI
HoMep | u Tak nanmee. Pacneyartaiite 4€THBIE HOMEPA U COOTBETCTBYIOIIME UM CHMBOJIBI.

Osxunaercs pesynprar {0: "®", 2: "1", 4: "u",---,20: "1"
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10. HamumuTe (yHKIMIO, BO3BpAILIAONIYI0 HAHOONIBIIYIO CTENEHb HATYPalbHOTO

qucia k, HC IMPECBLIIIAOIYIO JaHHOC HATYPAJIbHOC YUCJIO N.

11. Hanmummure QyHKIMIO, KOTOpas HaXOAUT MakcuMyM (yHkiuu f(x) B Toukax
oTpe3ka [a,b] ¢ moctosHHbM mmarom h. I[lapamerpamu ¢ynkuuum sBistores f, a, b, h.
[TapameTpsl a, b, h — HeoOs3arenpHbIe, 10 yMouanuio a=0, b=1, h=0.1. Wcnons3ys 31y

dbyHKIMIO, HalauTe MakcuMyM GyHKITUH (2-X)sin(x/2) Ha oTpeske [0, 4].

12. Hanmwumute QyHKINIO, KOTOpas HAXOAUT HanOonbiuit 0ot nenmurens (HO/)
JABYX 4YHCEJ, UCHOJb3ys MOAU(DUIMPOBAHHBIN anroput™ EBKIuAa: HyXHO 3aMEHSTb
OoJbIlIee YUCIIO HA OCTAaTOK OT JIeJCHHUS OOJBIIEro Ha MEHbIIEE O TEeX IOp, MOKa TOT
OCTaTOK HE CTAaHET PABCH HYJIO; TOoraa MeHbluee uncio u ectb HOJl. @yHKuus noimkHa

BO3BpalllaTh HaﬁHGHHOG 3HA4YCHUC.

13. Cozpnaiite GhyHKIUIO ¢ TapaMeTpaMu h U p, KOTOpas PUCYeT paBHOOEAPEHHBIN

TPCYI'OJIbHUK BBICOTHI h cuMmBoIamMu p-

14, Hanummure QyHKOU0O, OpeoOpa3yrollyl0 MNpPONUCHbIE OYKBbI B CTPOYHBIE,
YAAIAIONIYIO 3HAKW IPENUHAHUS ¥ BO3BPAILAIOIIYIO CTPOKY B 0OpaTHOM MOPSIIKE C IEPBOM
nporcHor OykBoitl. [Ipumep: Ctpoka "Ilopora, uaymias B ropy" B pe3yiabTaTe paOOThI

¢byHkunn npeodpasyercs B CTpoKy "Ypor B sauryau aropoa'.

15. Hamummurte ¢GyHKIMIO, TOPUHUMAIONIYI0 OJMH apryMeHT — TOl, |

BO3Bpamaronlyto True, eciiu o1 BUCOKOCHBIN, nHave False.

16. Hammmure QyHKIMIO MOACYETa CyMMBI TJIaBHOW AMaroHaan maTpuilel. Ecmum

MaTpuIla He SBJSETCS KBaJAPATHOM, MPOUCXOIUT BEIOPOC UCKITIOYCHHUS.

17. Han cnucok S cocrosmuii u3 N pa3iu4HbIX 3JEMEHTOB. BhIBeCTH HHACKCHI
YETHBIX DJIEMEHTOB CIHCKa. VIconp30BaTh PYHKITMU BHICIIETO MOPSIKA.

18. Haiigure Touky M = (x,y) makcumyma ¢yakmuu f(x) = x-sin(x —1) B
uHTepBaie [—m, ] ¢ marom s = 0,1.

19. [aHbl 11€716I€ MOJOXKUTENbHBIC unciia m U n. CopMupoBaTh 1ETOUUCICHHBIN

CIHMCOK CIIMCKOB pa3Mepam X 1, y KOTOPOT'O BCE AIEMEHTHI j -T'0 CTOJI01[a UMEIOT 3HaUE€HUE
3.
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20. Cozpaitte matpuity u3 20 cioyyaitabix nensix yucen ot 0 mo 100. Iomyuute

BTOPOE CBEPXY 3HaUeHUE B Marpuiie. OnpenennTe HHACKC ITOr0 3HAUCHUSL.

21. Cospnaiite matpuily 8 Ha 10 (Mcnonb3yst MOAyJIb numpy.random) U3 ciy4aitHbIX
Hesablx yucen B uHTepBaie oT 0 1o 10 u HaliguTe B HEW CTPOKY (€€ MHIEKC U BBIBECTH Camy

CTPOKY), B KOTOPOI CyMMa 3HAa4eHUIl MUHUMAaJIbHA.

22. Co3paiiTe MaTpuIly pasMepa Mm X m JJIEMEHTaMH KOTOPOHW SIBJISIFOTCS JTHU
HEJeNu, CIy4JailHO BhIOpaHHbIE W3 chucka. [lomydeHHyr0 MaTpuily coxpaHute B (paiin

matrix.csv.

23. Hcmonw3yss TreHepaTOop CIHCKOB MpeoOpa3oBaTh CIHMCOK, COICpPIKAITUi
MOJIOKUTEIIbHBIC 1IEJIbIC YHCIa B CITUCOK, DJICMEHTAMH KOTOPOTO SIBIISIOTCS CIHCKH C
JUTMHHOW paBHOM COOTBETCTBYIOIIEMY YHCIY B IepBOM criucke. Coaep>KUMbIM BIOKEHHBIX

CIIMCKOB SIBJIIFOTCS ITOCJIENOBATENBHO UAYIIUE 1enble ynucna HaunHas ¢ 1. [Ipumep: [3, 1,

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

24. PacmeuaraiiTe TeKyIIyro JnaTy B ciaeayromem nopsake «Ceromgas: JleHp = ...,

Mecsi = ..., 'og =».

25. Co3pnaiiTe reHepaTop CIMCKOB, BO3BPAILLAIOUINI TPU NEPBBIX CUMBOJIA KaX10I0
yjieHa uTepupyemMoro oobekTa. Ilpumep: umeercs koprex products=("xypma", "xansa",

nan

"ManmapuH"), TeHEpaTop CIUCKOB BO3BpalaeT cnucok ["xyp", "xan", "man"].

26. Nmeercs ciucok Ha3BaHU MecsIeB: [ stHBaps’, ‘GeBpans’, ‘mMapra’, ‘anpens’,
Mast’, ‘UIoHS’, ‘UI0JIs’, ‘aBrycrta’, ‘CeHTsops’, ‘OKTsa0ps’, ‘Hosa0psa’, ‘nekadps’]. Co3naiite
10 ATOMY CHHCKY CJIOBaph, B KOTOPOM Ha3BaHUE Mecsia OyJeT KIF0YOM, a HOMEp MecsIia
(ot 1 mo 12) — 3HaueHueM. Mcronb3ys moJiydeHHBIN ClIOBaph peoOpa3ynTe CTPOKY ¢ JaToi

Buaa «1 ssuBaps 2016» B ctpoky «1.01.2016».

27. HUcnonw3ys reHepaTtop cioBaped (M HE UCIOJIb3ys KOJ BHE) MHBEPTHPOBATH
CJIOBApb, T. €. clIeaTh KIIOUM CJIOBApPs, €ro 3HAYCHUSIMU U HA000pOT. 3HAYEHUs1, KOTOPbIE

B MCXOJIHOM CJIOBape IMOBTOPSIOTCS HE JOOABIIATh B UTOTOBBIN clioBapb. [Ipumep: {'a':1,

b3, ‘¢4, 'd3} > {1a, 4¢'}
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28. Jlansl nensie yuciaa N > 2, a u b . CpopMupoBaTh U BBIBECTH CIIUCOK pazMepa
N, mepBbIii 2JIEMEHT KOTOPOT'O PaBeH a , BTOPOM paBeH b, a KaXAbId IMOCICTYIOIIUI

QJICMCHT PaBCH CYMMC BCCX IMPCABIAYIINX.

29. Nmerorcs nBa wmaccuBa A = np.array([1,2,3,2,3,4,3,456]) u B =
np.array([7,2,10,2,7,4,9,4,9,8]). [lonyunre WHAEKCHI, 11T KOTOPHIX SJIEMEHTHl MaCCUBOB A

u B coBnanaror.

30. 3amaiiTe n1Ba IByXMEpHBIX MaccuBa arl u ar2 pasmepHoctH (4, 7), COCTOSTIIIX
U3 CclydailHbIX 1enbix yucen B mpenenax ot 0 mo 10. IToctpoiite nByXMepHbIi MaccHB
pa3mepHocTH (4, 7), KaXIbId 3JEMEHT KOTOPOro MPEACTaBIseT CO0OM MaKCUMyM
(MUHUMYM, CcpeqHee) W3 JBYX 3HAYCHUH, HAXOISMMIMXCS HAa aHAJIOTMYHOW MO3MIUU B

MaccuBax arl, ar2.

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON YUeOHOH JJUTEPATYPbl, HEOOXOAUMOM ISl

OCBOCHHUA NUCHUIIJINHBI

OcHoBHas JMTEpaTypa:

1. Kpusomamnos, C. . MaremaTtuka Ha Python : yue6nuk / C. 5. KpuBonanos, M. b.
XpunynoBa. — MockBa : KuoPyc, 2022. — 455. — 3BBC BOOK.ru. - URL:
https://book.ru/book/943665 (nara obparenus: 15.06.2023). — TekcT : 3IEKTPOHHBIIA.

JlonoJHUTeIbHAS JINTEPaTypa:

2. Kpusomanos, C. 5. Cratuctuueckue BBIYMCICHUS Ha I1iatdopme Jupyter
Notebook ¢ ucnonb3zoBanrem Python: yue6nuk / C. 5. Kpuonanos. — Mockga : KnoPyc,
2022. — 431 ¢. — DBC BOOK.ru. - URL.: https://book.ru/book/943660 (mata oOparieHus:
15.06.2023). — TekcT : 37eKTPOHHBII.

3. MsicaukoBa, H. A. AnropuT™bl U CTPYKTYPBI IaHHBIX: ydeOHoe mocobue / H. A.

MscaukoBa. — MockBa : KnoPyc, 2023. — 185 c. — 3BC BOOK.ru. - URL:
https://book.ru/book/946265 (nata obopatenus: 15.06.2023). — TekcT : 3IEKTPOHHBIIA.

4. Hansu, O. I'. Jlannele: xpaHeHue u 00pabOTKa: y4yeOHHMK IO HANpaBICHUSIM

noAroToBku OakanaBpuata / J. I'. JlansH; ®unynuepcuteT. — Mocksa : Uudpa-M, 2021.
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- 205 c. - Tekcr : HenocpeactBenusil. - To xe. - DbC ZNANIUM.com. - URL:

https://znanium.com/catalog/product/1149101 (mata oGpamenus: 15.06.2023). - Tekcr :

BJICKTPOHHBIM.

9. IlepeyeHb pecypcoB MH(OPMAIUMOHHO-TEJIEKOMMYHUKALMOHHON ceTu UHTepHeT,

HEO0O0XOAMMBIX IS OCBOCHHS U CIHILITHHBI

1.

Jlokymenramuss no mnpoekry HOmurep (Jupyter Project Documentation):

https://docs.jupyter.org/en/latest/

2.
3.

9.

10.

OdunmanbHbIN calT si3bIKa mporpammupoBanus [lairon https://python.org
OnekrpoHHas oubimoreka Gurancooro yausepcutera: http://library.fa.ru/
Hayunas snekrponHnas oudimoreka eLibrary: http://elibrary.ru
WNudopmanmonnas cucrema CITAPK: https://spark-interfax.ru/

[TopTan oTkpsITEIX MaHHBIX [IpaBuTenbcTBa Mockssr: https://data.mos.ru/
[TopTan oTKpBITHIX JaHHBIX Poccuiickoit denepanuu: https://data.gov.ru/
Odwunmansheiii caint SQLite. https://sglite.org/

Caiit ¢ yueOHbIMH MaTepuaiamu o SQL: https://www.sqltutorial.org/

VYueb6nsiit pecypc SQLAlchemy Tutorial.

https://www.tutorialspoint.com/sqlalchemy/index.htm

11.

12.

13.

14,

15.

16.

17,

18.

Odurmmaneuerii caiit SQLAlchemy: https://www.sqlalchemy.org/

Caiit komnaauu @unam https://www.finam.ru/

JlokymenTarus onomorexku NumPy https://numpy.org/

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

JlokymenTarus ouommoreku MatPlotLib https://matplotlib.org/

Python nnsa Excel u I'yron ra6mum: https://www.xlwings.org/

[Tpoext beautifulsoup4 https://pypi.org/project/beautifulsoup4/

CSV-monyis s3bika Python https://docs.python.org/3/library/csv.html
29


https://sqlite.org/
https://www.sqltutorial.org/

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

20. Monayns ais TecTupoBaHus mporpamm pytest, https://docs.pytest.org/en/7.2.x/

21. OOBEKTHO-OPUEHTHPOBAHHOE IPOrpaMMHUPOBAHUE Ha Python,

https://realpython.com/python3-object-oriented-programming/
22. DNeKTpoHHO-OubIMoTeyHas cucreMa Znanium http://www.znanium.com

23. DneKTpOHHO-OMOIMOTEeYHAs cucTema U3/IaTeNIbCTBA [Tpocnekt

http://ebs.prospekt.org/books
24. DnekTpoHHO-OMOIMOTeYHas cCUcTEMa U3aaTeNnbCeTBa «Jlaapy https://e.lanbook.com/

25. DnexTpoHHbI yueOHbIN Kypce [Tokonenue Python: kypc nmst mpoABHHYTHIX.

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

26. ba30Bblil 2NEKTPOHHBIN Y4€OHBINH Kypc AJITOPUTMBI i CTPYKTYPBI TaHHBIX B SI3BIKE

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

10. MeToauyeckue ykazaHus AJsi 00y4alOIIMXCH M0 OCBOCHHUIO U CIUILIHHBI

[IpoBeneHrne CEMHMHAPCKUX M MPAKTUYECKUX 3AHATHM  OCYIIECTBIISICTCS B
KOMIIBIOTEPHBIX KJIaccaX M BKIIOYAeT B ceOs paboTy C pa3IMYHBIMHA IMPOTPaMMHBIMU
MPOAYKTAMU U UHTEPHET-CEPBUCAMMU.

[Ipy M3ydeHHH TEOPETHYECKOTO MaTepHalia HEOOXOJAMMO OIMMPAThCSA Ha pabodyro
NporpaMmMy JIHUCUUIUIMHBI, MaTepUalibl JIEKUMH W JIATEPATYpy U3 OCHOBHOTO H
JIOTIOJIHUTEJILHOT'O CITHCKOB.

Tak kak B JaHHOM paboueli mporpaMmme IpPeaycCMOTPEHO BpEMs Ha CAMOCTOSTEIIEHOE
M3y4YeHHE JUCIUIIIMHBI, CTYACHTaM MpeajiaraloTcs 3aaHus 1 CaMOCTOSITEILHON PaOOTHI.

Metonuka TpOBEACHUS MPAKTUYECKUX 3aHATHN 3aKIIOYaeTCs B COBMECTHOM
pEIICHNHN CTYJICHTaMU TOJ] PYKOBOJICTBOM IpEIoAaBaTesl THUMOBBIX 3a1ady W OW3HEC-
KEHCOB MO U3Yy4YaeMbIM T€MaM JUCIIUIIIINHBI.

Pe3ynpTarsl BBIIOMHEHHS 3aJaHAN CTYAEHTHl XPaHAT B JIMYHOW CETEBOM NAIIKE B
KOMITBIOTEPHOW CE€TH By3a W, 10 TPeOOBAaHWIO TMPEMOJABATENsI, HAMPABISIOT

IMpEeNoAaBaTciItO Ha IIPOBCPKY, UCIIOJIb3YSA KOPIIOPAaTUBHLIC apcca BHCKTPOHHOﬁ IIOYTHI.
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[TpoekTHas paboTa BBHIMOIHIETCS HA CEMUHAPCKOM 3aHITHH B TpyMax (KOMaHAax)
o 6-8 cryaenToB. Kaxk/1asi koMaH/1a BBINOJIHSAET aHAJIOTMYHYIO 3a/1ady Ha CBOEM Habope
JAHHBIX, KaXKJas KOMaHJa MOXKET BBIOMpaTh CBOM WHCTPYMEHTBI, METOAbl U MOJXO/IbI.
[IpenonaBarenp onpenensieT Ueb, 3a4a4d U KPUTEPUU OLEHKH PE3YJIbTATOB IMPOECKTHOU
paboTHI.

YuuteiBas MpoNIEHHBIE TEMBI JUCHUILINHBI, CTAHAAPTHBIMU 33J1a4aMH IIPOEKTHOMN
paboThl MOTYT BBICTYHaTh 3aJaud MAIIMHHOTO OOydYeHHs, (PUHAHCOBO-dKOHOMHYECKAsS
3ajaya 1Mo oOpaboOTKe psIOB JAHHBIX IIEHbl aKIWH WIM 3a7ada MPOEKTUPOBAHUS U
HAITOJIHEHHMSI PENSIUMOHHOM 0a3bl JaHHBIX HA OCHOBE JAHHBIX U3 OTKPBITHIX HICTOYHUKOB.

B xoze npoekTHOI paboThI CTYIEHTHI 3arpy>Kat0T OTKPBITHIE TaHHbIE U3 HTepHEeTa,
CTPOSIT TpaQUKU U JUarpaMMbl, MOJEIUPYIOT UMEIOIINECS JAHHBIE C TOMOUIbIO METOJOB
KOPPEISLMOHHO-PETPECCHOHHOTO aHAJIN3a, IIPA ATOM HCHOJIb3YIOT NOJIYYEHHBIE 3HAHUS O
pabore ¢ koiekiusMu u Oubmuorekamu Matplotlib, NumPy u Pandas. Komannbt
IUIAHUPYIOT U BBINOJHSIOT IPOEKTHYIO paboTy 3a oTBeAeHHOoe Bpemda. llo wuroram
BBINIOJIHEHHSI pa0OThl CTYJIEHTHl BBICTYMAIOT C KpaTKuM (3-5 MHHYT) JAOKIAIOM O

JOCTUTHYTBIX PC3YyJIbTaTax.

11. Ilepeyenpr MH(POPMALMOHHBIX TEXHOJIOIHH, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUH
o0pa3oBaTeJbHOr0 Mpouecca Mo JAMCHMINVIMHE, BKJKYasl NepedyeHb He00X0AUMOro

NMPOrpaMMHOI0 odecrnevyeHuss 1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JTUIIEH3MOHHOTO TPOTPAMMHOTO 00ECTICUCHMUS:
- Onepanuonnas cucrema Astra Linux
- TIporpammuoe obecnieuenue Jupyter Notebook
- Oducnsie nporpammel JIu6pe Oduc
- AnruBupyc Kaspersky

11.2. CoBpemenHble mpodeccuoHabHbIe 0a3bl JAHHBIX U MH()OPMAIIMOHHBIE CITPABOYHbIE
CUCTEMBI

- HudopmarmmonHo-npaBoBas cucrema «Koncynbrant [Tmocy»

- MudopmanmonHo-npaBoBas cuctema «l'apanm»

- DnekTpoHHas sHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
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11.3. CeptudunmpoBanHbie IpOrpaMMHBIE U allapaTHbIE CPEICTBA 3ALIUTH HHPOPMAIIH

- HC UCIIOJIb3YIOTCs

12. Onucanue MaTepUaIbLHO-TEXHUYECKO 0a3bl, HEOOXOAMMOM ISl OCYIIeCTBJICHUS

Oﬁpa3OBaTeJILHOI‘O nmpomecca 1mo ITMCumIJInHe

]_IJ'ISI IMIPOBCACHUA JICKHI/Iﬁ U IPAKTHYCCKUX 3aHIATUHN H€O6XOI[I/IMa ayauTopu:,
OCHAIICHHAA IIPOCKTOPOM U KOMIIBIOTCPAMH, O6’I>€I[I/IHCHHI)IMH B KOMIIBIOTCPHYIO CCTb, C

BO3MO>KHOCTBIO ITOJKIIIOUeHUS K IHTEepHETY.
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