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1. HammeHoBaHUe TUCHHIIINHBI

«IIporpammupoBaHue 1 aHaJIU3 JAHHBIX C TOMOIIBIO Pythony.

2. IlepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB OCBOeHHsSI 00pa30BaTeIbHOH MPOrpaMMbI

(mepeyeHb KOMIIETEHIIMA)

C

YKazanueM HWHIAMKATOPOB HUX JOCTHKCHHUA H

IVIAHUPYEMBIX PE3YyJabTaTOB oﬁyqemm o IMCIOMIIJIMHE

Kox xom-
neTeHInn

DopMyIHMpPOBKA
KOMIIeTCHIIUH

HNuauxkaropsl
JOCTHKEHHUS
KOMIIeTEeHIIUH

Pe3yabTarhl 00yueHus
(ymeHust U 3HaAHMS),
COOTHECEHHbIEe c
HHAUKATOPAMHM  JOCTHKEHUS
KOMIIEeTeHITHHI

OIl «Ynpasiaenue 0usnecom», OIl «Ynpaiienue 0usnecom / Bachelor of Business
Administration (BBA)», OIl «®unancoBblii MHeHeTxMeHT», OIl «YnpaBiaenue punancamu /
«Bachelor of Business Administration in Finance»

IIKH-2 Cnoco0HOCTh
PUMEHSATh

MaTEMaTHYCCKUEC

CTaHJAPTHBIX
npohecCuOHaTBHBIX
3azad4,
UHTEPIPETHPOBATH
MOJTyYCHHBIC
MaTeMaTH4eCKue
pe3yJbTaThl.

MCTOJBbI JJIA PCUHICHUA

1. JleMoHCcTpUpYET 3HAHUS
MaTeMaTHYeCKUX METOJIOB,
MIPUMEHSIEMBIX B
MEHEJ[)KMEHTE.

3HaThb: BO3MOYXKHOCTH
UH(POPMALIMOHHBIX TEXHOJIOTUI
JUlsi  BbIOOpa NIPUOPUTETOB B
npoliecce IUIaHUPOBaHUs pador,
CBA3aHHBIX € 0OpaboTKON H
AQHAJIN30M JaHHbIX.

Ymerh: BbIOUpaTh METOIBI U
crnoco0bl MX peanu3aluud Ha
A3BIKE MIPOrpaMMHUPOBAHHUS
[TaliTOH 1S IPUHATHSA pELLEHUN
U COBEpPIICHCTBOBAHUS
npogeccnoHaIbHON
JeSITEJIbHOCTH.

2. Ilpumenser
MaTeMaTHIeCKHUEe METOJIbI U
MOJIeNIN 711 0OOCHOBaHUS
MIPUHATHUS YIPABICHYECKUX
peLIeHU.

3HaTh: OMONMOTEKH U MOMAYIH
SI3BIKA MIPOTPaMMHUPOBAHUS
I1atiToH s MPOBENEHUSA
HayYHBIX HCCIIEIOBAHUH,
00paboTKU U aHaNu3a JaHHbBIX.
YMeTh: HCHOIB30BaTh  S3BIK
nporpammuposanus Ianton mis
MIPUMEHEHUS METOJIOB
00paboTKK M aHamM3a JaHHBIX B
paMKax pemieHus MPaKTHIECKUX
Y HAay4YHbIX 33]1a4.

3. ConepxarenbHO
UHTEPIPETUPYET
Pe3yJIbTATHI, TOJTyYCHHBIC
MIPH UCTIOJIb30BAHUU
MaTeMaTHYeCKUX MOJEIIEH.

3HaTh. METOABl W  MOJCIH
aHaJu3a JIaHHBIX, IPUMEHSEMbIE
B npodeccuoHanbHOM
NeSITeTbHOCTH.

YMeTh: TPOBOAWUTH aHAIU3 U
BbIpabaTHIBaTh COOCTBEHHOE
npodeCCHOHAIbHOE MHEHHE Ha
OCHOBE UMEIOIINXCS JaHHBIX.




OIl «YnpaBienue 0usnecom / Bachelor of Business Administration (BBA)», npo¢guas «busnec n
npeanpuHuMareabcTBo/ Business & Entrepreneurship»

MKII-3

CnocoOHOCTh
OTPENIEATh TEHACHITUN
B Pa3BUTHU
COBPEMEHHON MUPOBOM
1 OTEUECTBEHHOM
SKOHOMHKH, UCKATh U
HaXOJUTh
BO3MOKHOCTH JIJIS
co3/IaHus Ou3Heca.

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

3HaTB. COCTaB U CTPYKTYpYy
JaHHBIX Ui XpaHeHHs U
00paboTku Ha SI3BIKE
nporpamMmmupoBanus [1aliToH.
Ymers: [IPUMEHATD A3BIK
nporpammupoBanus laiton nms
peanu3anu MeTo0B 00paboTKU
U aHaju3a JaHHBIX Pa3IUYHOIO
COCTaBa U CTPYKTYPHI.

2. Ucrionp3yer MEeTOAMKN
aHaJIWu3a IMOCIICACTBUM
MIPUHUMAEMBbIX
YIPABJICHYECKUX PELICHUI
B chepe MEeKIYHApOTHOTO
OusHeca.

3HaTh. BO3MOXKHOCTH  SI3bIKa
nporpammupoBanus [laiiton B
BBISIBICHUM M MOJEIIUPOBAHUU
MIPUYMHHO-CIIEICTBEHHBIX
CBs3e  MPHU3HAKOB  HAOOPOB
JIaHHBIX.

YmMmerb: co3zaBaTh IpOrpaMMbl
Ha SI3BIKE [Taitton TS
BBISIBJICHUSI 3aKOHOMEPHOCTEN B

AHAIIN3UPYCMBIX JaHHBIX u
OLICHKHU CTCIICHHU nux
HN3MCHYHBOCTH.

OIl «YupaBnenune 6u3znecom / Bachelor of Business Administration (BBA)», npoduab
«Ynpasiaenne mapkerunrom / Marketing Management»

MKII-2

CrrocoOHOCTB
MPOBOUTH
MapKeTI/IHFOBI)IG
HCCIICIOBAHUS,
AHATM3UPOBATH
KOHBIOHKTYPY PhIHKA U
HHTEPIPETUPOBATH
MOJTy4YeHHBIE
pe3yabTaThl 11
MPUHSTUS
YIPaBIEHICCKUX
pELIEHU.

1. Vcnonp3yer nyumive
MPAKTUKU IPU
IJIAaHUPOBAHUU U
IIPOBECHUU
MapKETHUHTOBBIX
HCCIIE0BAHUM.

3HaTB: COCTaB U CTPYKTYPY
JAHHBIX JUIS XpaHEHUs U
00paboTKH Ha S3BIKE
nporpamMmupoBanus 11aiToH.
Ymers: [IPUMEHATH A3BIK
nporpammuposanus Ianton mis
peann3anuu METO0B 00paboTKH
Y aHalu3a JaHHBIX Pa3INYHOIO
COCTaBa U CTPYKTYPBHI.

2. JleMOHCTpUpPYET HaBbIKU
B ITOJIyYEHUH
MapKETUHTOBOM
nH(pOpMAITUH C TETBIO
OLIEHKH KOHBIOHKTYPBI
PBIHKA.

3HaTh: BO3MOXKHOCTH fA3bIKA
nporpaMmmupoBanus [1aiiTon B
BBISIBJICHUN U MOJIEIIMPOBAHUU
NPUYUHHO-CIIEICTBEHHBIX
CBsI3€i MPU3HAKOB HAOOPOB
JTaHHBIX.

YmMmers: co3naBaTh IPOrpaMMBbl
Ha SI3BIKE ITadiTon s
BBIIBJICHUSI 3aKOHOMEPHOCTEN B

AHAIIN3UPYEMBIX JaHHBIX u
OLICHKH CTCIICHHU ux
U3MCHYNBOCTH.

OIl «Ynpasienue 0usHecom», npopuiib «MeHexKMEHT U ynpaBJjieHHe OH3HecoM»

IKII-4

CriocobHOCTD
y4acTBOBaTh B
pa3paboTKe mporpamm

1. Pa3pabarsiBaer
KOHIICTIIIHIO TIPOCKTA,
UEPAPXUUECKYI0 CTPYKTYPY

3HATH:
JTAHHBIX

COCTaB M CTPYKTYpY
JUIsL  XpaHeHUs U

3




Pa3BUTHUS KOMITAHUH,
pa3paboTke
000CHOBAaHU TPOEKTOB
U YIIPaBJICHYECKUX
pELIEHHUI, CBA3aHHBIX C
pa3BUTHEM OM3HECA.

paboT, KajeH apHo-
PECYPCHBIH IIaH U
KOHTPOJIb 32 XOJIOM
IPOrpaMM pPa3BUTHUS
OpraHHU3aLuHu.

o0paboTku Ha SI3BIKE
nporpamMmmupoBanus [1aliToH.
Ymers: [IPUMEHATD A3BIK

nporpammupoBanus [laiton nms
peanu3aniu METoa0B 00padOTKU
U aHaiu3a JaHHBIX Pa3IUYHOIrO
COCTaBa U CTPYKTYPBHI.

2. [Ipumensiet
COBPEMEHHBIE MOJIEIIH
Pa3BUTHUA U YIIPABICHUS
OpraHu3aluen.

3HaTh. BO3MOXHOCTH  SI3bIKa
nporpammupoBanus [laiiton B
BBISIBICHUH M MOJEJIMPOBAaHUU
MIPUYMHHO-CIIEICTBEHHBIX
CBs3el  MpHU3HAKOB  HAOOPOB
JIaHHBIX.

YMmern: co3gaBaTh IPOrpPaMMbl
Ha SI3BIKE [Taitton TS
BBISIBJICHUST 3aKOHOMEPHOCTEHN B

AHAIIN3UPYCMBIX JaHHBIX u
OLICHKHU CTCIICHHU nux
N3MCHYHMBOCTH.

OIl «YnupaBJjieHue 0u3HeCcOM», MPOPHJIb «YNpPaBJeHUEe MPOTYKTOM

IKII-4 CriocobHOCTb 1. JleMoHCTpHUpYET HaBbIKU | 3HATB. COCTaB M CTPYKTypYy
IJIJAHUPOBAHUSA U BBIBOJIa HOBOT'O MMPOAYKTa U | JaHHBIX  JUIl  XpaHEHUus U
OpraHM3alyy BbIBOAA €ro OOHOBJIEHUI Ha PBIHOK. | 00pabOTKH Ha SA3BIKE
MPOJYKTa U €TO nporpamMmmupoBanus 11aliToH.
O0OHOBJICHUH Ha PBIHOK, YMmern: IPUMEHATh  S3BIK
aHajM3a Ipoaax nporpammupoBanus [1aiTon mis
IPOAYKTa U peanu3anyyu MeToA0B 00paboTKU
yIpaBJICHUS Y aHAJIN3a JAHHBIX PA3JIMYHOIO
[IOKa3aTeJIIMU COCTaBa U CTPYKTYPBHI.
YCHEIHOCTH NPOAYKTA. | 2. AHATU3UPYET MPOTKU 3HATB. BO3MOXHOCTH  f3BIKa

MIPOYKTa, METPUKHU nporpammupoBanus [laiiTon B

MIPUBJICYEHUS BBISIBIICHUH M MOJCINPOBAaHUU

MI0JIb30BaTEICH U IPUYUHHO-CJIEICTBEHHBIX

WCIIOJIb30BAaHUS MIPOJYKTA. | CBA3€M  MpPU3HAKOB  HAOOpOB
JTAaHHBIX.
Ymern: co3gaBaTh IpPOrpPaMMBI
Ha SI3BIKE ITatiTon s
BBISIBJICHHS 3aKOHOMEPHOCTEUN B
QHAIN3UPYEMBIX  JaHHBIX U
OILICHKH CTENIEHU ux
U3MEHYHUBOCTH.

OIl «®uHAHCOBBII MEHEIKMEHT», NPOPHIb «PHHAHCOBBINH MEHEIKMEHT»

IKII-1 Crioco6HOCTD 1. IIpoBoauT HEOOXOAMMBIE | 3HATB. COCTaB M CTPYKTYpY
OLICHMBATh TEHACHIIMU | JUIA pellleHus (UHAHCOBBIX | JAHHBIX [N  XpaHEHUd W
Y 3aKOHOMEPHOCTH 3a/1a4 OpraHu3auu 00paboTkH Ha SI3bIKE
pa3BUTHS BHEIIHEN U WCCIEA0BAHUS BHEIIHEN U nporpammupoBanus [1aiTon.
BHYTPEHHEN BHYTPEHHEHU Cpeibl C Ymers: IPUMEHATh  S3BIK

SKOHOMHYECKOH CPEJIbI,
ee BIMSHHUE Ha
pEe3yJIbTaThI
XO03S1ICTBEHHOM

HCIOJIb30BaHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHA.

nporpammupoBanus [1aiiTon mis
peanu3aiyu MeTo1I0B 00paboTKU
Y aHaIu3a JAHHBIX Pa3JTHIHOTO
COCTaBa U CTPYKTYPHI.




NEATENbHOCTHU 2. OueHuBaer u 3HATH. BO3MOHOCTH SI3BIKa

OpraHu3aluy B HPOTHO3HPYET nporpammupoBanusi [laiiToH B

TeKyH.[efIPI 3aKOHOMCPHOCTU pa3BUTUSA BBIAABJICHUM W MOJACIUPOBAHHNU

JI0JITOCPOYHOI BHCLIHCH U BHYTPEHHEH HPHYMHHO-CIICACTBEHHBIX

NEPCIEKTHBE. cpenbl OuzHeca. CBsi3el  MpH3HAKoB  HAOOpOB
JaHHBIX.

YMmern: co3gaBaTh IPOrPAMMBI
Ha SI3BIKE ITatiTon st
BBISIBJICHUS 3aKOHOMEpPHOCTEUN B
aHAIM3UPYEMbIX  JAHHBIX U
OLICHKH CTENICHU ux
M3MEHYHBOCTH.

OIl «Ynpasaenune ¢punancamu / Bachelor of Business Administration in Finance», npoguas
«Ynpasienne punancamu/BBA in Finance»

IKII-3 CnocoOHOCTD 1.Pa3pabatbiBaeT 3HaTh: OMONIMOTEKH  A3BIKA
pa3pabaTbIBaTh CTpaTeTuio [Maiiton JUTs aHamn3a
CTpaTeruto 1IeHO0Opa3oBaHMS. ¢dbunancoBoi nHGoOpMaIUU
LIeHO00pa30BaHHMsl, YMeTb: NIPUMEHSTh OMOINOTEKH
OCYIIECTBIIATH s3pika [laiiTon m1s 06paboTKU U
KOPPCKTUPOBKY  LCHBI aHajan3a (GMHAHCOBBIX JTAHHBIX
Ha OCHOBC | 2 OcymiecTBIiIseT 3HATh: WCTOYHHMKU C JaHHBIX O
HCCIICAOBAHIA KOPPEKTHPOBKY LIEHBI Ha PBIHOYHOM KOHBIOHKTYpE
PBHIHOTHOM OCHOBE HCCIICIOBAHUIA YMmerh: obpabarbIBaTh u
KOHBIOHKTYPBI PBIHOYHON KOHBIOHKTYPBI aHAIM3UPOBaTh  (DHHAHCOBBIE

JAHHBIE B CTPYKTYPHUPOBaHHBIM
dopmare

3. MecTo 1TUCHMILUINHBI B CTPYKTYpe 00pa30BaTe/ibHBIX MPOrpaMm

Hucrumnna «IIporpaMmupoBanue 1 aHaIN3 TaHHBIX C TOMOIIbIo Pythony sBsieTcs
mucrutuinHon [{ukna nmpodwuns (3MeKTUBHBIN) 1O HampaBieHUto moarotoBku 38.03.02 —
Menemxment, OIl «Ynpasnenue 6usznecom», OIl «Ynpasnenue OusHecom / Bachelor of
Business Administration (BBA)», OIl «®unancoBsiii MEeHeKMEHTY, OIl «Ynpasnenue

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



4. O0beM TUCUMILTHHBI (MOAYJIs1) B 3aUeTHBIX eIUHUIAX M B AKaJIeMUYECKHX Yacax

¢ BbljIeJIeHHEM 00beMa ayAuTOPHOI (JIEKIUHN, CEMUHAPBI) U CAMOCTOSAATEILHOM Pa0d0ThI

o0y4yaromuxcst

ouHas (popma oOydeHHUsI

2021 rox npuema / 2022 roa npueMa M T.[.

Bua yueOHo# padoThl M0 IUCHHUILIAHE

Bcero
(B 3. e. M yacax)

Cemectp 6
(B 3. e. M yacax)

OO0mas TpyA0eMKOCTb 1M CHUILIHHBI 3/108 108
KonrakTtHas pa6ora-

50/36 50/36
AYIUTOPHbIE 3aHATHUS
Jlexyuu 16/2 16/2
Cemunapul, npakmuueckue 3aHsamusl 34/34 34/34
Camocmosamenvhnasn paboma 58/72 58/72

Bun Texyiiero KOHTpois

IIpOeKTHas paboTa

IpoekTHas padoTa

Bun npomexyTouHOM arTecTauuu

3a4€CT

3a4€T

OYHO-3a04Hast popMa 0OydeHUS

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

. Bcero Cemectp 7 uiu 8
Buj yueOHoii paGoThl 10 AUCHHUILINHE
(B 3. e. M yacax) (B 3. e. M yacax)
OO0uas TpyA10€eMKOCTb M CHUIIUHBI 3/108 108
KonrTakTHas padora-
34/34 34/34
AyIMTOPHBIC 3AaHATHS
Jexyuu 16/2 16/2
Cemunapyl, npaxmuyeckue 3aHsAmus 18/32 18/32
Camocmoamenvnan paboma 74174 74174

Bup texymero koHTpos

HpOCKTH&Hpa6OTa

HpOeKTH&ﬂpa60Ta

Bun npomexyTouHOl arrectauuu

3a4€T

3a4€T




HNHCcTUTYT OHJIAKH — 00pa30BaHus
O4YHO-3a04Hast popma 00ydeHHS

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

. Bcero Cemectp 8
Buj yueOHoii padoThI 0 AMCHUILIMHE
(B 3. e. M yacax) (B 3. e. M yacax)

O0mast Tpy10eMKOCTb TUCHHUILTHHBI 3/108 108
KonrakTHas padora-

32 32
AyIUTOPHBIE 3aHATHS
Jlexyuu 8 8
Cemunapbl, npaxmuyeckue 3aHsAmus 24 24
Camocmoamenvnas paboma 76 76
Bun Texyiiero KOHTpois IpOeKTHas paboTa npoekTHas paboTa
Bun npomexyTouHOM arTecTauuu 3aueT 3a4eT

5. Conep:xkanue IUCHUIUVIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3aeiaam)
AUCUMILUIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJleMHMUYEeCKHMX 4acax) U BUIAOB y4eOHBIX

3aHATHN

5.1. ConepkaHue TUCUMIIIMHBI

Tema 1. BBenenue B nporpaMmMupoBanne Ha si3bike Python

Hcrtopust cosmanus, 007acTH TNPUMEHEHHUS, OTJIUYHUTEIIbHBIE TNPU3HAKUA S3bIKA
nporpamMupoBanus Python. Bepcuu si3pika nporpammupoBanus Python.

3HAaKOMCTBO C TporpaMMHbIM obecrnieueHrem Jupyter Notebook. Co3manue HoBOTO
nokymenTa Jupyter Notebook, Turiel siueek, 0COOCHHOCTH HAITMCAHUS KOJIa B STYeKax. SI3bIK
pasmetkun Markdown, mammcanue Gopmyn u npuémbel oopmiacHHs pabOT ¢ MOMOIIBIO
Markdown.

OO0auHble CEpPBUCHI, PEATM3YIONINE WHTEPAKTUBHYIO BBIYHCIUTEIBHYIO CPEIy
IPython Notebook.

3aaHue 1 UCTOIb30BaHUE IEPEMEHHBIX, apupMeTHYecKre onepaTtopsl. bubnmorexu

s3bpika Python, ux Bepcuu n o6HOBICHKME. bubanoreka math.



Tema 2. Tunbl JaHHBIX U YHPABJISIIONIME KOHCTPYKIIUU

YucioBble TUIBI TAHHBIX si3b1ka Python.

@OyHKIIMM U METOABI paboThl CO CTpokamu. MTepalusi CHMBOJIOB CTPOKH, CPE3KH.
[Touck noacTpoku no madsoHy.

OmnepaTtopel cpaBHEHHs. Jlormueckne MEpEMEHHBIE W ONEpaTopbl. Y CIOBHBIE

omepaTopsl. [lukisr while u for.

Tema 3. Kostekuuu

Pabora co cmnuckamu B Python. Cosnmanme cnucka. Onepauuu Haja CIHUCKaAMU.
[IepeOop rreMeHTOB cricka. MeToJbl CIIUCKOB.

Pabota co cnoBapsimu B Python. Co3nanue cnoBapsi. Onepanvu HaJ CIOBAapSMH.
ITepebop amemeHTOB ciioBapsi. MeToabl paboThI CO CIOBApPSIMHU.

PaGora ¢ koprexamu B Python. Omepammu u Merombl 0OpaOOTKH JAaHHBIX B
KOpTEXKax.

PaGora ¢ muoxectBamu B Python. Co3manme MHOXecTBa, METOIbI PabOTHI ¢

MHOXCCTBaMU.

Tema 4. @ynkuun

Onpenenenve QpyHKUUU. AprymMeHTbl (YHKIUHU, TEPEMEHHOE YHUCIIO apryMEHTOB,
apryMeHTHI 10 YMOJIYAaHHIO, OCIEA0BATEIbHOCTh apTyMEHTOB.

JlokanbHble U TyOOaNbHBIE TepeMeHHble. DyHKIMS Kak OO0BEKT. AHOHUMHAas
dyuknus lambda. ®dynkuuun map() u filter(). PekypcuBHbie hyHKIHH.

Opranuzanusi XpaHeHHs U UCTIOIb30BaHUs (PYHKIUN B MOAYJISIX.

Tema 5. O0padoTka n anaau3 naHubix B NUMPYy-maccnBax

bubmuorexka NUmMPY: ycranoBka, HazHaueHue, ucnonb3zoBanue. NUMPY-maccuBsr:
CO3J]aHue, Pa3MEPHOCTb, OCU, MHJIEKCALMSI, Cpe3bl. THIbI JAaHHBIX 3JEMEHTOB MAacCCHUBA.
Komus u mpencrasnenne NUMPY-maccuBa. O0benHeHne, YKIaaKa, pa3ieieHue MaCCUBOB.
ITouck B maccuBe. CoptupoBka maccuBa. @unpTpanus MaccuBa. CilyyallHbIE 4YHCIIa B
NumPy-maccuBe. @ynkuuu O6ubauorekn NUMPY st 06paboTku nanHbix B NUmPy-

MaCCHBax. PEICHpOCTpaHeHI/Ie, MAaCKHUPOBAHUC U TPUXOTINBOC NHACKCUPOBAHHC.
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Tema 6. O6padoTKa M aHAJN3 TAGJIMYHBIX JAaHHBIX ¢ MoMoIIbI0 Pandas

bubmmoteka Pandas: ycrtaHoBka, Ha3HAYeHHE, OCOOCHHOCTH UCIIOIb30BaHUs. THIIbI
nanabix DataFrame u Series. Mujekcanust TaOIMYHBIX JaHHBIX, METKH CTPOK U CTOJIOIIOB.
OOpabOoTka JaHHBIX BJOJb COOTBETCTBYMOIICH ocu ¢ momoinbio GyHkiuu apply(),
omnucaTesbHasi CTATUCTUKA TAHHBIX B CTPOKAX U CTOJIOIaX.

Tunel  TaOMMYHBIX  JAHHBIX, YHCIOBBIE W  KAaTETOPHAIbHBIE TIPU3HAKH.
dopMaTrpoBaHUE AAThl U IPe0Opa30BaHUE TUIIOB.

W3Bnedenne AaHHBIX MO YyCiIoBHIO. ['pynmupoBka gaHHBIX. CBOAHBIC TAOIHUIIHI.

O0bneanHenne TadIuII.

Tema 7. MeToabl BU3yaIH3aLMU TAHHBIX

bubanorexn Matplotlib u Seaborn. L{BeroBsie cxembl, Mapkepsl. OTOOpaKeHUE Ha
rpaduke HECKONBbKUX TMoOKa3areneil. Paznuunbie Buabl TpadUKOB, HUCIOIB3YEMBIX JIs
BH3yaJIM3allii PE3yNbTaTOB aHaJIM3a JaHHBIX. CTOJ0OYaTas auarpaMma, THCTOTpaMma
pacripeneneHus MPU3HAKOB, IMHEWHBIN TpaduK, TOUCUHAS TUarpaMma, Sk ¢ yCaMmH.

OOBEKTHO-OPUEHTUPOBAHHBIN TIOJIX0]T K co37aHuI0 TpadukoB. O61acTh MOCTPOSHUS
rpaduka U cucTeMa KOOpJMHAT KaKk 00BbeKThl. OCHOBHOM M BCIIOMOTaTeNIbHBIN rpaduku B

OJIHOM CHCTEME KOOPJMHAT, HECKOJIBKO rpaMKOB B OJTHOM 00JIaCTU MOCTPOCHUS.

Tema 8. O6padoTka u aHaJAM3 JaHHBIX B (paiiiax

CtpyKTypHpOBaHHbBIC U HECTPYKTYpPUPOBaHHBIE NaHHbIe. PaboTa ¢ daiinamu, yTeHue
U 3aIliCh JTAHHBIX B (paitiax, OMHApHOE W TEKCTOBOE MPEACTABICHUE TAHHBIX, FOHUKO/I.

O06paboTka 1 aHaIu3 JOKYMEHTOB Wiu coobmenuit B popmarax CSV, JSON. XML,
XLSX, HTML. bubnuoteku miss 00pabOTKH CTPYKTYPHPOBAHHBIX MaHHBIX: CSV, jSON,

ElementTree, xlwings.



5.2. Y4yeOHO-TEeMATHYECKUN TIJIAH

2021 rox mpuema / 2022 rox mpuema u T.1I.

Ouynas popma 00yueHust

pr)IOCMKOCTb B Hacax

DopmMbI
KonTakTHas pabdora —
HaumeHoBaHnue TeM TeKylIero
AynuTopHas pabora Camocrosi-
/o (pa3nenoB) KOHTPOJIS
Bcero CemuHapsl, | TelbHast
AUCHHUILIMHBI Oo6mas, ycrneBae-
i Jlexuun MpakThyeck | padora
BT. U.. MOCTH
Ue 3aHATHUS
Bgenenue B AKTHUBHAaA
1 |mporpammuposanme | 12/12 4/4 2/2 2/2 6/8  |paborau
Ha s3bike Python pCLICHUE
3a/a4 Ha
Tunel JaHHBIX U ceMuHapax,
2 | ympaBisIoNUe 14/12 6/4 2/- 4/4 6/8 BLITIONHCHIE
KOHCTPYKLIHUU IOMALLTHIX
3 |Komexunu 14/14 6/4 2/ 414 6/10 | 3aMaHIH
4 | Dynkumn 18/14 8/6 2/- 6/6 8/g  |AKTHBHad
pabora u
O6paboTka 1 aHaIu3 pelieHue
5 |nmannabix B NUMPy- 16/14 6/4 2/- 4/4 8/10 3a1aq Ha
MaccuBax CeMHHapax,
BBITTOJIHEHHE
O6paboTka 1 aHamu3 JOMAIIIHUX
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,
O6paboTka 1 aHamu3 BBIITOJIHCHUC
8 JaHHbIX B (aiiiax 18/14 8/6 2/- 6/6 8/8 JOMALITHHX
3aaHui
CornacHo
B nenom no yueOHOMY
108 50/36 16/2 34/34 58/72  |mnamy:
TVCTIATUTAHE
MPOEKTHAS
pabota
Hroro B % 46/33 32/6 68/94 54/67
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OuHo-3204Has popMa 00yUeHUs

2021 rox mpuema / 2022 roxa mpuema U T.J.

TpyaoeMKkocTh B yacax @
KonTakTHast padora — OpMBbI
HauMeHnoBanue tem TeKylero
AynuTopHasi pa6oTa Camocros-
(pa3nesioB) KOHTPOJIA
Bcero CeMuHapsl, | TeJbHas
JUCIHUILINHBI OOmas, ycneBae-
i Jlexuun MIPAKTUIECK padora
BT. 4. MOCTH
M€ 3aHATHS
BBenenue B AKTHUBHasA
nporpaMMupoBanue Ha | 12/12 4/4 2/- 2/4 8/8 pabota 1
s3bike Python pelieHne
3a1a4 Ha
Twurel fJaHHBIX U CceMUHapax,
YIPaBIISIOIIUE 12/12 4/4 2/- 2/4 8/8 N e——
KOHCTPYKIIUU OMAIIHHX
Kostekiuu 12/14 4/6 212 2/4 8/8 3afiaiuu
OyHKIH 14/14 4/4 2- 2/4 10/10  |AKTHBHAs
pabora u
O06paboTka u aHanu3 pemenue
naHHbeIx B NUMPY- 14/14 4/4 2/- 2/4 10/10 3a1a4 Ha
MaccuBax CCMHHapax,
BBIIIOJIHEHHE
OO0paboTka 1 aHaH3 JIOMAITHUX
TaOJIMYHBIX JAHHBIX C 14/14 4/4 2/- 2/4 10/10 3alaHUI
nomoIneio Pandas
AKTHUBHas
Mertoasl BU3yalIu3aIuu 14/14 4/4 9- 2/4 10/10 paborta u
TAHHBIX pelieHue
3a1a4 Ha
ceMHUHapax,
Obpadotka u anams | g1, 6/4 2- 414 10/10  |BBIIOIHCHHE
JAHHBIX B (paitinax JOMATITHHIX
3aJlaHuN
CornacHo
B niezom o yeOHOMY
108 34/34 16/2 18/32 7474 TUIaHy:
IACIIATUIHHE
MIPOCKTHAS
pabota
Htoro B % 31/31 4716 53/94 69/69
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NHCTUTYT OHJIANH — 00pa30BaHus
04HO-3204Has ¢popma 00yUeHUs

2021 rox npuema, 2022 rox npuema u T.1I.

TpynoeMKoCcTh B yacax ®o
KonTakTHas padora — PMBbI
HaumeHoBaHHE TeM TeKYIIero
AyautopHasi padora Camocrosi-
(pa3nesioB) KOHTPOJISA
Bcero CeMuHapsl, | TeJIbHasA
M CIUILINHbBI OO0mas, ycneBae-
Jlexuun MPaAKTUYECK pabora
BT. U.: MOCTH
1e 3aHATHUS
Brenenue B AKTHBHAsL
porpaMMUpOBaHuE Ha 12 4 2 2 8 pabora u
s3bike Python pemenne
3a/1a4 Ha
TuIbl TaHHBIX U CeMHHapax,
YIPaBISIOLINE 10 2 - 2 8 BBIOTHCHIE
KOHCTPYKIIUU JOMALLIHUX
Konneknun 14 4 2 2 10 3anaHnu
DOyHKIMU 12 2 - 2 10 AKTHBHAS
pabora u
OO0paboTka 1 aHaH3 pemeHne
naHHbIX B NUMPY- 16 6 2 4 10 3aJlaq Ha
MaccHBax CeMHHapax,
BBITIOJIHCHHE
OO6paboTka u aHanu3 JTOMAIITHAX
TaOJIMYHEIX JAHHBIX C 14 4 - 4 10 3aaHui
nomonipo Pandas
AxTuBHAas
MeToabl BU3yaIu3aiuu Ta U
LI BSYATHIAWI | 1 6 2 4 10  |Padom
JTAHHBIX pelieHue
3a/1a4 Ha
ceMHUHapax,
O6paboTtka 1 aHanus 14 4 i 4 10 BBINOMHEHHE
JIAHHBIX B (aiinax JOMAILIHAX
3aJaHuN
CornacHo
yeOHOMY
B nenom no y
H 108 32 8 24 76 TIany:
JTUCIIUILINHE
MPOEKTHAs
paborta
Hroro B % 30 25 75 70
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5.3. Conep:kaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHI

HaumeHnoBanue
TeM (pa3aesioB)
AUCHMILINHBI

IlepeyeHb BONPOCOB /1Jisl 00CY:K/IE€HNUSI HA
ceMHHapax, NPAKTHYEeCKUX 3aHATHAX,
peKoMeHyeMble MCTOYHUKHU U3 pa3aenoB 8,9
(yxka3biBaeTcsi pa3je U NOPAJAKOBbIIi HOMep
HCTOYHHKA)

®opMbI IPOBEIECHUS
3aHATHI

Tema 1. Beenenue B
MIPOrpPaMMHUPOBAHHE
Ha si3bIke Python

Hutepdeiic Jupyter Notebook, ycranoska,
0OHOBJICHHE, OCOOCHHOCTH IPOTPAMMHUPOBAHHUSL.

Ilepemennbie, apudMeTHUIECKHE ONIEPAIIUH.
HUemounurku: 8.1, 8.2, 8.3, 9.1, 9.3.

WuauBrayanbHOE BBITTOTHEHHE
3aJIaHUi, TPYMIIOBOM pazdop
pe3ynbTatoB (30% BpemeHH Ha
WHTEPAKTUBHBIC TEXHOJIOTHH)

Tema 2. Tumnsr
JIaHHBIX U
yIPaBISIONINE
KOHCTPYKIIUHU

N3ydenue 6a30BbIX KOHCTPYKIUH S3bIKA
nporpammupoBanus Python. CTpoku, METOIbI
pabothl co crpokamu. ITouck B ctpoke. IIUKIIbL.
HUemounuru: 8.2, 8.4,9.2, 9.3.

WuauBrayanbHOE BBITTOTHEHHE
3a71aHUi, TPYNIIOBOH pazdoop
pe3ynbratoB (30% BpemeHH Ha
MHTEPAKTUBHBIE TEXHOJIOTUH)

Tema 3. Komnexkuuu

Crucku,  CJIOBapd  KOPTEXKH  MHOXKCCTBA.
Onpenenenue, CO3/1aHHE, HaIOJIHEHHE,
UTEpans, CPE3KU. BhIpaKeHHUI-TEHEPATOPHI.
Uemounuku: 8.1, 8.2, 9.2, 9.3.

WuuButyanbHOE BBITIOIHEHHE
3a71aHUi, TPYNIIOBOI pazdoop
pe3ynbratoB (30% BpemeHu Ha
UHTEPAKTUBHBIC TEXHOJIOTUH)

Tema 4. OyHKUUMA

Omnpenenenne GyHKIMHA. APTyMEHTBI, JIOKAJIbHBIE
U Tio0anbHble TepeMeHHble. DYHKIUSA Kak
o0bekT. AHoHMMHas Qynkuus lambda. Oynkimn
map() u filter(). PexypcusHbie QyHKIHH.
HUcemounuku: 8.2, 9.2, 9.3.

WNumuBryansHOE BBITOTHEHNE
3aJIaHWii, TPYIIIOBOW pa30op
pe3ynbratoB (30% BpemeHu Ha
UHTEPAKTUBHBIC TEXHOJIOTUH)

Tema 5. O6paboTtka
Y aHaJIW3 JIaHHBIX B
Numpy maccuBax

bubnmnoreka NumPy, NumPy-maccuBsi:
pasMepHOCTh, HHIEKcamms, cpe3sl. Dopma
MaccuBa. OObeAMHEHME, YKIaaKa, pa3ielieHue

MmaccuBoB. Ilonmck B MaccuBe. CopTHpoBKa
MaccuBa. DuibTpanms wmaccuBa. CilydaliHBIN
MAacCHB, CTaTUCTUYECKUE byHKIUH.
Pacnipoctpanenue.

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

Pemenne 3a1a4 B
WHTEPAKTUBHOMN bopme,
JWCKYCCHs IO  pe3yJbraram
CaMOCTOSITEIIbHON paloThI
(30% BPEMEHU Ha
WHTEPaKTUBHbIE TEXHOJIOTUH)

Tewma 6. O6paboTka
Y aHaJIM3 TaOJUYIHBIX
JaHHBIX C IIOMOIIBIO
Pandas

bubnmorexa Pandas: metozpsr describe() u info().
Tun panusix «cepusi». Co3aanue Tabmuil pandas
U3 Komnekuui. THObl HAaHHBIX B CTOJIOIAX.
CBoaHble TaOMUIBI, CTATHUCTHYECKUE (YHKIUU.

[Ipumenenne GyHKUUN K CTOIOIAM.
HUemounuku: 8.1, 8.3,9.2, 9.3, 9.14.

Pemenue 3a7a4 B
WHTEPAKTUBHOU dopme,
JTUCKYCCHSL TI0 pe3yJibTaraM
CaMOCTOSITENILHOW ~ pabOThI
(30% BpEMEHHU Ha
UHTEPAKTHUBHBIC TEXHOJIOTUH )

Tema 7. MeTonasl
BU3yaJIU3alluU
JTAHHBIX

I'paduyeckuit pynkumonan oubmuoreku Pandas.
OOBEKTHO-OPHUEHTUPOBAHHBIN HOJXO0JT K
co3manuo  rpadukoB.  Buagel  rpaduxos.
bubimorexa Matplotlib.

Hemounuku: 8.1, 9.2, 9.3, 9.15.

Pemrenmie 3a71a9 B
WHTEPAKTUBHOM dopme,
JIMCKYCCHsL TI0  pe3yJbTaram
camocTrosTenbHOM padoTsl (30%
BPEMCHH Ha HWHTEPaKTHBHbIC
TEXHOJIOTHN )
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Tewma 8. O6pabotka | bubnuorexkn Python TUTS 00pabotku | Pemenue 3a1a4 B
Y aHallM3a JAHHBIX B | CTPYKTYPHPOBAHHBIX  JAHHBIX:  CSV,  ]sSON, | MHTEPAKTHBHOU dopme,
(aiimax ElementTree, xlwings. OOpaboTka W aHAJIMU3 | IUCKYCCHUsSI TIO pe3yJjbTaTaMm
JOKYMEHTOB WK cooOmeHuit B ¢popmarax CSV, | camocrositensHO  paboTHI
JSON. XML, XLSX. (30% BPEMEHHU Ha
Hemounurku: 9.2, 9.3, 9.16, 9.18, 9.19. WHTEPAKTUBHBIC TEXHOJIOTHH)

6. IlepedyeHb y4eOHO-METOAMYECKOr0 oOecredeHHsl IJIsi CAMOCTOSITEIbHOH PadoThl

00y4Jaromuxcsi Mo JMCUUIIHHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX Ha CAMOCTOATE/IbHOEC OCBOCHUE TUCIHMIIJIMHBI,

(¢opMbI BHEAYTUTOPHOI CAMOCTOATEILHOM PA0OTHI

HanmenoBanue Tem
(pa3nesoB)
AUCHMILINHBI

Hepeqeﬂb BOIIPOCOB, OTBOJIMMBIX HaA
CaMOCTOATECJIBHOC OCBOCHHE

@DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOMH PadoThI

Tema 1. Beenenue B
MPOrpaMMHUPOBAHHE Ha
s3pike Python

Hcnonw3oBanue SI3BIKA pa3MeTKu
Mapxoayn nns odopMIIEHHST HayYHBIX
pabor. [opsume kmaBumu FOmnurep
HoyTtOyk. AJbTepHAaTHUBHbBIC
MHTEPAKTUBHBIE O0OJIOUKH.

Wzyuenne  untepdeiica u
BO3MOKHOCTEHN KOnurep
HOYTOYK. Hanucanue

MaTeMaTuyeckux ¢GopMya Ha
s3pIKe Maproayh.

Tema 2. Tunbl JaHHBIX
Y YIIPaBIISIONINE
KOHCTPYKLIHUH

Hecsatuunoe, JBOMYHOE u
[IECTHAIATCPUIHOE Mpe/CTaBICHNIE
gucen B Python. ITo6uroBbIie omnepaTopsbl.

UreHne y4eOHBIX U3TaHUN W
MarepuasioB B IHTepHere,
BBIIIOJIHEHUE  YOPaXHEHUU B
Jupyter Notebook.

UCIIONIL30BaHUS  (YHKIMI B MOMIYJIAX.
®Oyuxnus reduce().

Tema 3. Konnexnun Biioxennsie KOJUICKLIAHU: CIMCKH, | UTeHHe yuyeOHBIX H3AaHUN WU
CJIOBapH, KOPTEXKHU, MHOX€ECTBA. | MarepuanoB B HHTepHere,
Co3anue KOJUIEKIMH C  TIOMOIIBIO | BHIIIOJHEHUE  YIPAKHEHUH B
BBIPAKCHUH-TCHEPATOPOB. Jupyter Notebook.

Tema 4. ®ynkunn Opranuzanus XpaHEHHUs u | UrteHne yuyeOHBIX H3AaHUN WU

MarepuasioB B IHTepHere,
BBIIIOJIHEHUE  YIIPAXXHEHUH B
Jupyter Notebook

Tema 5. O6paboTka u
aHallu3 TaHHBIX B
NumPy maccuBax

Coznaane NUMPY-maccMBOB Ha OCHOBE
JAHHBIX, XPAHAIIUXCS B (aiinax.

Urtenue y4eOHBIX WU3IaHUU W
MarepuasioB B HHTepHere,
BBIIIOJIHEHHE  yIPaXHEHUM B

Jupyter Notebook.

Tewma 6. O6paboTka 1
aHaJN3 TaOJTMYHBIX
JAHHBIX C TOMOIIBIO
Pandas

[IpencraBnenue TaHHBIX IKOHOMHYECKON
TEMaTUKU W3 OTKPBITBIX HCTOYHHKOB B
TabJIMYHOM BuIe. Pacuér ommcarenpHOMR
CTaTHUCTUKH.

N3ydeHne OTKpBITBIX
UCTOYHUKOB JIaHHBIX,
paspaboTka nporpamm B Jupyter
Notebook.

Tema 7. MeTonasl
BU3yaJIU3alluU JaHHBIX

TpexmepHble  TpaduKH.
IIBETOBBIE CXEMBI.

Mapkepsl,

Pa6ora ¢ Matplotlib,
rpaduueckoe MpeacTaBIcHHe
nHpopmManuu.
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Tewma 8. O6paboTka u OG6paboTka  OTKPBITBIX  JaHHBIX B | [IpakTuka C HCHOJB30BaHUEM
aHaJIM3a JaHHBIX B dopmarax XML, CSV, JSON. (UHAHCOBO-2KOHOMUYECKUX
(aiimax JAaHHBIX B (paitmax

6.2. Ilepeyenb BONPOCOB, 321aHUI1, TeM Il IOATOTOBKH K TEKYIIeMY KOHTPOJIIO

IIpuMepHbIe 3a1a4M CEMUHAPCKUX 3aHATHI

1. HMwmeroTcs qBa CKMCKa LEJBIX YACET, BOZMOXHO Pa3HO JUIMHBI, yIOPSI0YECHHbIE
mo Bo3pacTtaHuio. [lodmyuuTe HOBBIM CHHCOK, COAEPM AU BCE 3JIEMEHTHI MCXOJIHBIX
CIIMCKOB, B KOTOPOM 3JIEMEHTHI TAKXKE YIIOPSA0UYEHBI B TOPSIIKE BO3pACTAHHUS, HE UCTIOIb3YS
BCTPOCHHBIE METO/IbI COPTUPOBKH.

2. Kakyo ¢QyHKIHMIO HaJ0 NMPUMEHUTh B codeTaHUM ¢ (yHKImeir map(), 4ToOs
cnucok cios ["A", "ctynent", "®unancoBoro", "yHuBepcutera'| mpeoOpa3zoBaTh B CIIUCOK
gucen [1, 7, 11, 12]? Hanummre nporpamMmy, peau3yIonlyro 3Ty 3a1ady.

3. C nomompsto dynkimii filter u lambda B cincke [4, 8, 15, 16, 23, 42] octaBbTe
TOJIBKO 3JIEMEHTHI CO 3HAYEHUSMH BBILIE CPEJTHETO.

4. Haiiaure Bce uncna psajna @uboHau4n MEHbIIIE 33JaHHOTO HATYPAJIBHOTO YUCia
N, UCTIOJIB3YS PEKYPCUBHYIO (DYHKIIHIO.

5. Hmeercs crnmcok ropomoB Buuaa [["ropon, "rox ocHoBanms'", "HaceneHwue'],
['Tomens", 1142, 504], ["Bob6pyiick", 1387, 210], ["JIuxa", 1323, 103]]. Beinoaunure
3a/laHus: a) CO3/IaliTe HOBBIM CIHCOK, B KOTOPOM MEPBBINA BIIOKEHHBIN CIIUCOK OCTAETCS Ha
CBOEM MecCTe, a OCTaBIIMECS BIJIOKEHHBIC CIHCKHA OTCOPTUPOBAHBI MO HACEIEHUIO; 0)
CO3JIaliTe CIIOBApb, B KOTOPOM KIIFOUAMH SIBIIIFOTCA SJIEMEHTHI IEPBOrO BJIOKEHHOTO
CIMCKA, a 3HAYCHHUSIMU DJEMEHTHl OCTAJbHBIX BJIOKEHHBIX CIIMCKOB; B) ITOMECTHUTE
MOJYYCHHBIH B pe3yJIbTaTe BBIMOJHEHHS IMyHKTa «0)» cjoBapb B Tabmuily pandas, B
KOTOPOI Ha3BaHUSIMU CTOJIOIOB SIBJISIIOTCS KJIFOYH, a 3HAUSHUSIMU — 3HAUECHHSI CIIOBapSI.

6. VYuacTHukM onmuMIuajbl pemanu 3 3agaquu. 3BecTHbI haMUIIUK TEX, KTO PEIIHI
MEPBYIO, BTOPYIO U TPETHIO 3a/1auu (11 KaXKJIOW 3a/lauyd OTHENbHbIA crucoK). Halinure u
pacrieuaraiite pamMuiInM TeX, KTO a) peiil X0oTs Obl 0IHY 3a7a4y (JitoO0yto0); 0) peuini Bce
3a/1auy; B) pemui poBHO 1 3aady (J1t00yr0); T') peri poBHO 2 3a1a4u (JIt0ObIe); /1) pemni

He OonbIne 2 3a1a4 (JII00bIX).
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7. Wwmertcs nannele B (opmare JSON o0 MHOXECTBE perenToB OO
HAaMOHAJIbHOW KyxXHU. Ka)XIplil peuent couepKUT MHOKECTBO MHIpenueHToB. Haiinute
WHTPEIMCHTHI, BXOIAIIME B COCTaBa) OAHOTO 0Jf0/1a; 0) OJTHON KyXHU; B) MAaKCUMAJIHHOTO
yucia 0o,

8. 3anath mBa IByXMEpHBIX MaccuBa arl u ar2 pasmepHoctu (4, 7), COCTOSIINX U3
ciy4yalHbpIX wHenbslx yucen B npexnenax or 0 go 10. IloctpouTts ABYXMEpHBII MaccUB
pasmepHocTH (4, 7), KaXIbI 3JEMEHT KOTOPOrO MPEACTaBIseT CO0OM MaKCUMyM
(MUHUMYM, CpelHee) U3 JBYX 3HAYEHUM, HAXOJSIIMXCA HA AHAJIOTMYHOW IMO3UIMH B
MaccuBax arl, ar2.

9. CrenepupoBaTb ABYMEpHBIH MaccuB arr pasmepHoctu (4, 7), cocrosiui u3
CIIy4allHBIX JCHCTBUTEIBHBIX YKCEI, PABHOMEPHO pacHpe/leIeHHbIX B Auamna3zoHe ot 0 10
20. HopMmann3oBaTh 3HAYEHUsS MAacCHBa TakK, YTO MOCJIE HOPMAIU3ALNU MaKCUMAJIbHbBIN
aneMeHT MaccuBa OyJer paBeH 1.0, Munumanbhbii 0.0. 3HaUYEHUA OKPYIVIMTH A0 YEThIPEX
JECATUYHBIX 3HAKOB.

10. Wmerorcs nmannble B (Gopmate CSV o (PuHAHCOBO-3KOHOMUYECKOMH
NEeSATEIbHOCTH TPYMIbl MPEANPUATHA U COAEP)KAIUE CBEICHUS O THUIIE BBITYCKAEMOU
OPOAYKIMHM, HAUMEHOBAaHUM MPOIYKIHUH, IIeHe, Cce0eCTOMMOCTH, CErMEHTE pBhIHKa,
MpUOBbLIM, AaTe TIOCTAaBKU, pa3Mepe CKUAKH, cTpaHe. HaliaguTe Bce clienku OnpeaesieHHOTo
MIPOU3BOAUTEIS, TOCTABIICHHBIE B OMPEIEICHHYIO CTPaHy IIPH YCIOBUH, YTO pa3MepP CKUIKU
HWKE CPEHEN B COOTBETCTBYIOIIEM CETMEHTE PhIHKA.

11. Nwmerorcs pannsie B ¢opmare JSON o (PuHAHCOBO-3KOHOMUYECKOH
NEATEIbHOCTH TPYNIbl NPEANPUSITUN: TUIM BBITYCKAEMOW MNPOIYKIIMH, HAUMEHOBAHUE
POJYKIIMHU, 1I€Ha, CE0ECTOMMOCTh, CErMEHT PBIHKA, MPUOBLIL, JaTa MOCTAaBKH, pa3Mep
CKHUIIKM, cTpaHa. Hamwuiiure mnporpammy, pe3yJbTaToOM KOTOPOW SIBJISIETCS CBOJHAs
Ta0iMIla, B KOTOPOW PpACIOJOKUATE HAMMEHOBAHUS TMPOM3BOIUTENCH MO CTpPOKam, a
CEerMEHTBl PBhIHKA MO CTOJOIaM, MOMECTUTE B 00JACTh 3HAYEHUH CPENHIOI0 MPUOBLIL
Ka)XJIOT0 TPOU3BOJUTENS B KaXI0M cerMeHTe. PaccuuTaiite oOliee cpelHee 3HaueHUE

MPUOBLIN O KAKIOMY MPOU3BOIUTENIO U IO KAKIOMY CETMEHTY.
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12. Wmeerca pensunoHHass 0a3a AAHHBIX CTYJEHTOB, INPOXHUBAIOLIMX B Pa3HbIX
ropojax u oOy4aromuxcs Ha pa3HbIX Kypcax B YHUBEPCUTETaX, PACIIOJIOKEHHBIX B Pa3HBIX
ropoaax. Bemonnute SQL-3ampoc, pe3yjJbTaToM KOTOPOrO CTaHET CHUCOK CTYJEHTOB,
00y4aromuxcsi B CBOEM IrOpo/I€ U MOJYYaAOLUX CTUIIEHAMIO BBIILIE CPEIHEN CTUIIEHIUU Ha
CBOEM Kypce.

13. Hmeetca pensaunoHHass 0a3a JAHHBIX CTYJEHTOB, MPOXKHUBAIOIIMX B Pa3HBIX
ropojax u oOy4aromuxcs Ha pa3HbIX Kypcax B yHUBEPCUTETaX, PaCllOJIOKEHHBIX B Pa3HBIX
ropojax. Hanummre 3anpoc, BHITOIHSIIOUIMI BbIBOJ KOJIMYECTBA K3aMEHOB, C/IaBaBIINXCS
(BHE 3aBUCHUMOCTH OT OLIEHKH) CTYJEHTaMM ¢ uaeHTudukatopamu 12, 32, 55. Pesynbrar
JOJDKEH COAepX aTh MACHTU(PUKATOP CTYJEHTa M KOJIMYECTBO CAAHHBIX UM 3K3aMEHOB.
Pesynbprat ynopsaouuTh 1o yObIBaHUIO KOJMYECTBA HK3aMEHOB.

14. Vmeetcs dailnn prUHAHCOBO-3KOHOMHUYECKUX JaHHBIX U3 OTKPHITOTO UCTOYHHUKA
(finam.ru) o 1meHe aKkIWKM WM KaKOTO-JIMOO WHBECTUIIMOHHOI'O MHCTPYMEHTA 3a IMEPHOJ
BpeMeHu. [loctpoiite ¢ momoursto si3bika Python Bpemennyto Mmoaens nanubix. OtoOpasure
JaHHbBIE U MOJIENb JaHHbIX Ha rpaduke. OUEHUTE KauecTBO MOJEIH C MOMOIIBIO
ko3 duimenTa nerepmuHanuu. Paccunraiite MaTeMaTuyecKkoe OKUJaHUE U CTaHJapTHOE
otkioHenue. [loctpoiite rpaduk GyHKINUY MIIIOTHOCTH BEPOSITHOCTH.

15. MmeroTcs 1aHHbBIE U3 OTKPHITOTO UCTOYHUKA O LIEHAX ABYX aKIMA MM KaKHX-
7100 MPOJYKTOB 32 MEPUOJ BPEMEHU B OJHOM U3 CTPYKTYypHUpOBaHHBIX (popmaTtoB: CSV,
JSON, XSLX, XML. IloctpoiiTe ¢ momomibio si3bika Python perpeccronnyro Mopenb
nanubeiX. Iloctpoiite rpaduk wmonmenu. OneHUTE KayecTBO MOJEIU C TMOMOUIBIO

kodddumreHTa 1eTepMUuHaIINN.

IIpuMepHas TeMaTHKa NPOEKTHOM padoThI
1. AHaIM3 OTKPBITBIX JAHHBIX TOPOJICKOTO CEpPBUCA IMPOKATa BEIOCHUIEHAOB C
LEJBI0 TOCTPOEHUs pACHpENEICHUs BpPEMEHM TOE3IKM M pacu€ra ONUCATEIbHOU
CTaTUCTHUKMU.
2. JlekoMITO3HIIHsI OTKPBITHIX JaHHBIX B TEKCTOBOM BHJIE CEPBHCA CIIaYM B apCHIY

KHUIIBIX HOMGHlCHHﬁ, CO31aHHuC peﬂﬂLIHOHHOﬁ 0asbl JaHHBIX KW €€ HAIIOJIHCHHUEC U3
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yKa3aHHOTo ucTtouyHuka. Beimonnenne SQL-3anpocoB k co3ganHoOM 0a3e TaHHBIX C LEJbIO
MOKMCKa KOHKPETHON MH(POPMALIMK O CAaue KWIbs B apCHITY.

3. Perpeccuonnblii aHanu3 (UHAHCOBO-9KOHOMHUYECKUX JAHHBIX O CTOMMOCTHU
akIui Ha MOCKOBCKOM TOBapHO-CHIPhEBOI OUpIKE.

4. AHaind3  OTKPBITBIX  COLMAJIBHO-D)KOHOMHYECKMX JaHHBIX Ha  caiire
[IpaBurenscTBa MOCKBBI. BubnIHoTEKH, MIKOJIBI, TApKu MOCKBBI: aHAJIU3 PeXUMa paOOTHI,
HaJIM4YKE CIIEHUATU3UPOBAHHOTO 000PYI0BaHUS, BUBI PACTEHUHN B MTapKax M CKBEpax.

5. Hcnonw3dys  OTKpbIThie  naHHble  caiita  [IpaButenbctBa ~ MOCKBBI,
[IPOAHAIN3UPYNTE [AHHBIC YHCICHHOCTH HACEJICHUs, CTATUCTUKY KOMMYHAJIbHBIX
IJIaTeXEN U IPYTrUe COLMAIbHO-DKOHOMUUYECKUE JAHHBIE O JKUTEIIAX Pa3jIMYHbIX PalOHOB
MOCKBBI.

6. Amnanu3 JaHHBIX O IMOJIB30BATENSAX M rpynnax couuainbHoi cetn BKonrakre:
PaHXUPOBATH MOJIb30BATENIEH COOOIIECTBA M0 3HAUMMOCTH HAa OCHOBAaHUM YHUCIa CBS3EH C

JOPYTUMH MOJIb30BATEISAMH.

Kpumepuu 6annvrotl oyenxu paznuunvlx oopm mexkyujeco KOHmpoas ycnesaemocmu
cooepacames. 8 COOMBEMCMBYIOWUX MemoOUdecKux pekomenoayusx Jlenapmamenma
aHanu3a OAHHBIX U MAUUHHO20 00yuenus Dakyrbmema UHGOPMAYUOHHBIX MEXHONOSUU U

aHanu3a 60JIbUUX OAHHBIX.

/. ®OoHJ OLEHOYHBIX CPeICTB /ISl NMPOBeJAEHHs] MPOMEKYTOYHOI aTTecTAlMU

oﬁyqamumxcsl o JMCIMIIINHE

[lepeueHb KOMIIETEHIIMN C yKa3aHWEM HHAUKATOPOB WX JOCTHXKEHHUS B MPOLECCEe
OCBOCHHSI 00pa3oBaTeIbHONW TporpaMMmbl cofepkutrcsi B pasaene 2  «llepedensn
IUVIAHMPYEMbIX Pe3yJibTATOB OCBOEHHSI 00pa30BaTeJbHOW NPorpamMmbl (MepevyeHb
KOMIIETEHIIUI) ¢ YKa3aHueM HHIANKATOPOB MX JAOCTHKEHHSI M IJIAHUPYEMBIX

pe3yJabTaToB oﬁyqunﬂ o JTUCIHUILIHHE)>.
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Tunosbie KOHTPOJBbHBIC 3aIaHUA 1 MaTepHaJIbl, Heo0XoaAnMBbIe JJIs1 OIICHKH

HHAUKATOPOB NOCTURKCHUI KOMHeTeHHI/Iﬁ, yMeHI/Iﬁ Y 3HAHUM

HaunumenoBanue
KOMIIeTeHIINH

HaumenoBanue
HHIUKATOPOB
JOCTHIKEHUS
KOMIIeTEeHIIUH

PesyabTaTsl 00yyeHus
(yMeHUs U 3HAHUA),
COOTHECEHHbIE C
HHIUKATOPAMHU
NOCTHUKEHUS
KOMIIeTeHI[ UM

Tunosble
KOHTPOJIbHbIE
3a1aHuA

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

I[TKH-2
CriocoOHOCTh
MIPUMCHSIT
MaTeMaTUYECKHE
METOMIBI IS
peleHus
CTaHJIaPTHBIX
podeccHoHaIbHBIX
3aj1ad,
HHTEPIPETUPOBATH
MOJTy9YCHHBIC
MaTeMaTUYECKHE
pe3yJIBTATHI.

1. lemoHcTpUpyeT
3HaHUSA
MaTeMaTHYECKHUX
METO/IOB,
IIPUMEHSIEMBIX B
MEHEKMEHTE.

3HaTh BO3MOKHOCTH
UH(POPMAIMOHHBIX
TEXHOJIOTHH JUIsl BEIOOpa
MPUOPUTETOB B MPOLIECCE
IUTAaHUPOBAHUS pador,
CBSI3aHHBIX ¢ 00pabOTKOM
Y aHAJIM30M JaHHBIX.

YMeTb BHIOUpATh METOBI
U CTIIOCOOBI HX
peanu3aiuy Ha sI3bIKe
IPOTPaMMHUPOBAHHSI
[TaliToH /U IPUHATHS
peleHnii u
COBEPIIICHCTBOBAHUS
poQeCCHOHAIBHON
JESITEIbHOCTH.

Llannvle uz omxkpvimoix
UCMOYHUKOS TIPELICTABbTE B
TaOJIMYHOM BUJIE U pACCUHUTANTE
KOBApUALMIO [IPU3HAKOB.

Ha ocrnose UMeruUxcs ()aHHblx
HOCTpOfITG TOYCYHBIC III/IanaMMI)I
JUTSL KQXKIOM MTaphl MPU3HAKOB.
MC)KILy KaKnMH HpI/I3HaKaMI/I
MO>KHO MPEATIONI0KUTh HATUYNE
3aBUCUMOCTH?

2. [lpumenser
MaTeMaTUYECKHE
METO/IBI U MOJIETH
JI1 00OCHOBAHHMS
TIPUHSATHS
yIPaBICHYCCKUX
peLIeHU.

3uarnL OMOJIMOTEKN U
MOJTYJTH SI3bIKA
IPOrPaMMUPOBAHUS
[TaiiToH M1 mpoBeneHUs
HAYYHBIX UCCIICIOBAHHIA,
00paboTKy U aHamu3a
JTAHHBIX.

YMeThb HCI0IL30BaTh
SI3BIK TTPOTPAMMUPOBAHUS
[TaiiTOH 111 NpUMEHEHUS
METO/I0B 00pabOTKH U
aHaJn3a JaHHBIX B
paMKax pelieHus
MPaKTUYECKUX U HAYYHBIX
3ajad4.

Tlocmpoume 2ucmoepammol BCex
MOKa3aTesel U OMUIINTE UX:
SIBJISIFOTCS JTM OHU
CUMMETPUYHBIMH UJTN
CKOIIIEHHBIMH, TIOXO0KH JIU OHH Ha
«KOJIOKOJI» HOPMaJIbHOTO
pacripeeneHus?

Bvinonanume perpecCUOHHBIN
aHaJIN3 MOKa3aTeel B
IpeaACTaBJICHHOM HCTOYHHKE
JTAaHHBIX U OLICHUTE KaYECTBO
pETrpECCUOHHON MOJIEIH.
[Toctpoiite ToueuHyIO IUarpammy

3. ConepxaTeabHO
UHTEPIPETUPYET
pe3yIbTaTHI,
MOJIyYEHHBIE NTPU
HCIIOJIL30BaHUH

3HaThL METOABI U MOACIIU
aHaJIn3a JIaHHBIX,
IMPUMCEHACMBIC B
npodeccuoHaNbHOMI
JESITETbHOCTH.

Onpeodenume npusnaxu,
3HAUYUMBIE JUI KJIacCUpUKALUN
aHAJIM3HPYEMOTrO MpoLecca Uiu
SIBJICHUSI, OLICHUTE MOJHOTY
pe3yIabTaTOB KIacCU(DUKAIUH.
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MaTEMaTUYECKUX
MOJEJEN.

YMeTh poBOIUTH aHAIU3
U BBIpa0aTHIBATh
COOCTBEHHOEC
npodeccuoHaIbHOe
MHEHHE Ha OCHOBE
UMEIOIIUXCS JaHHBIX.

Ilpoananusupyiime TabnUHbIC
JTAHHBIC U BBIJCIIUTE TPYIIITBI
TAHHBIX, 3HAYUMBIC TS
IIPOBEICHUS HCCIICIOBAHUSI.

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

IIKII-3
CnocoOHOCTh
OTIPENIETIATh
TCHACHIIVY B
pa3BUTUHU
COBPEMEHHOM
MUPOBOU U
OTCYCCTBCHHOM
9KOHOMMKH, HCKATh
M HAaXOIUTh
BO3MOKHOCTH IS
co3/1aHus OU3HEca.

1. [Tpumensier
TEOPETUYECKUE
3HaHUS U
SKOHOMHUYECKHE
3aKOHBI JIs1
onpeeeHus
OCHOBHBIX
TEHJCHITUN B
pa3BUTUHU
COBPEMEHHOM
MHUPOBOH
SKOHOMUKH.

3HaTh COCTaB U
CTPYKTYPY JaHHBIX JJIs
XpaHeHHus: 1 00pabOTKH Ha
SI3BIKE
IPOrPaMMHUPOBAHHUS
[TaiiTOH.

YMeThb IPUMEHSATH SI3bIK
POTPaMMHUPOBAHUS
[TaiiToH 11 peanu3anuu
METOJI0B 00pabOTKH U
aHaJIM3a JaHHBIX
Pa3INYHOTO COCTaBa U

CTPYKTYPBI.

[IpoBenuTe necepraTn3auio
OTKPBITOr0 Habopa NaHHbIX «UTO
npurotoButh» («What’s
cooking,
https://www.kaggle.com/c/whats-
cooking/data). [lyis xaxmoro
WUHTPEIUCHTA HAWIUTE YHUCIIO
0J110/1, B KOTOPBIE OH BXOJIUT.

2. Ucnonb3yet
METOAUKHU aHaIu3a
OCJIENCTBUMI
MIPUHUMAEMBIX
YIPaBICHYECKUX
peieHuii B chepe
MEXTyHApOIHOTO
ousHeca.

3HaTh BO3MOKHOCTH
SI3BIKA
MPOrPaMMUPOBAHUS
ITa¥iTOH B BRIABIICHUN U
MOJEIIUPOBAHUU
MPUYUHHO-CIIEACTBEHHBIX
CBsI3€l IPU3HAKOB
HaOOpOB JTaHHBIX.
YMeTb co3/1aBaTh
MPOrpaMMBbI Ha SI3bIKE
ITafiTOH 1J1 BBIABICHUSA
3aKOHOMEPHOCTEN B
AHAJIM3UPYEMBIX JaHHBIX
1 OLIEHKH CTEIEHU UX
W3MCHYHUBOCTH.

Buvinonnume 3anpoc
UH(POPMALIMOHHON CUCTEME
COLIMAJIbLHOW CETH U MOJIy4YHUTE
JTaHHBIE O MOJIb30BATENSAX U
rpymnmnax. Panxxupyinre 4ieHOB
c000111eCTBa 10 3HAYUMOCTH.

OIl «YupaBnenune o6u3znecom / Bachelor of Business Administration (BBA)», npoduab
«Ynpasiaenne mapkernnrom / Marketing Management»

TIKII-2
CriocoOHOCTE
IIPOBOJUTH
MapKETUHTOBBIC
HCCIIEI0BAHMS,
aHAJTM3UPOBATh
KOHBIOHKTYPY
PBIHKA U
HHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3yabTaThl JIst

1. Ucnonb3yet
JydIiiue
MPaKTUKU TIPH
MJIAHUPOBAHUU U
MPOBECHUH
MapKETHHTOBBIX
HUCCIIEJOBAHUN.

3HaTh COCTaB U
CTPYKTYPY JIaHHBIX JJIs
XpaHeHusi ¥ 00paboTKH
Ha S3BIKE
MPOTPaMMHUPOBAHUS
ITaiiToH.

YMeTh NPUMEHSTH S3BIK
MPOrpaMMHUPOBAHUS
[TaitTon aJist peanu3anuu
METO0B 00pabOTKU U
aHaJM3a JaHHBIX

[IpoBenute neceprann3auio
OTKPBITOT0 Habopa JaHHBIX «YUTO
npurotoButh» («What’s
cookingy,
https://www.kaggle.com/c/whats-
cooking/data). s kaxmoro
WHIPEIMEeHTa HAaUUTE YUCIIO0
OI0]1, B KOTOPBIE OH BXOJIUT.
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MPUHATHA
YIPABJIEHYECKUX
peLieHui.

Pa3JIMIHOTO COCTaBa U

CTPYKTYPBI.
2.JleMOHCTpHUPYET | 3HATH BO3MOKHOCTH Buinonnume sanpoc x
HAaBBIKU B A3BIKA MHGOPMALIMOHHOH cucteme
TIOJTyYeHNH IIPOTPaMMHUPOBAHUS COLIMAJIBHON CETHU U IOJIy4YHTE
MApKETHHIOBOM [IaliTOH B BBIIBJICHUM U | JaHHBIE O MTOJIB30BATEIAX U
MHpOPMALHUH C MOJEIUPOBAHUU rpymnmnax. Panxupyire 4ieHOB
IIPUYHUHHO- cooO11ecTBa 10 3HaYUMOCTH.

LE/IbI0 OLIEHKH
KOHBIOHKTYPBI
PBIHKA.

CIICACTBECHHEIX CBS3€CH
MPU3HAKOB HAOOPOB
JIaHHbBIX.

YMerhb co3aaBaTh
MPOTrpaMMBbI Ha SI3bIKE
ITatiToH U1 BBIABICHUS
3aKOHOMEPHOCTEH B
AHATM3UPYEMBIX TAHHBIX
M OLIEHKH CTEIEHN UX
H3MEHYHUBOCTH.

OIl «YnpaBJjieHue OU3HECOM»,

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

[1IKII-4 1.Pa3pabarbeiBaeT | 3HATH COCTaB U [IpoBenurte necepuan3anuio
Crnioco6HOCTh KOHLEIIUIO CTPYKTYpY IaHHBIX JJI1 | OTKPBITOro Habopa AaHHbIX «YUTO
y4acTBOBaTh B | IpoeKTa, XpaHEHHS U 00pabOTKH npurotoButhy» («What’s
pa3zpaboTke wepapxudeckyro | Ha A3BIKE cookingy,
porpamMm CTpyKTypy pabor, | POTPAMMHPOBatHs https;//www.kaqqle.com/c/whats-
pa3BUTHSI KATCHIapHO- [TaiiToH. cooking/data). I[im KaX10T0
KOMITaHWH, . YMeTh NpUMEHSTH SA3bIK | MHIPEAUEHTA HAUUTE YUCIIO
pazpaboTke PECYPCHRIM TLTIat [IPOrpaMMHUPOBAHHUS 0111011, B KOTOPBIE OH BXOJIHT.
000CHOBaHUH ¥ KOHTPOIE 34 [TaitToH miis peanusauuu
TIPOEKTOB y | XOAOM IPOTPAMM 1 yier0 108 06paboTKy 1
ynpasieHdeckux | Pa3BHTHA aHan3a JaHHbIX
pelIeHuH, OpraHM3anyH. Pa3IMYHOro COCTaBa 1
CBSI3aHHBIX c CTPYKTYPBI.
pa3BUTHEM 2. [Tpumensier 3HaTh BO3MOXXHOCTH Bvinoanume 3anpoc x
OusHeca. COBpPEMEHHEIE SI3bIKa MHGOPMAIMOHHOH cucTeme
MOJIEN pa3BUTHs | IPOrPaMMHPOBAHUS COLIMAJIbHON CETH U MOJIyunuTe
¥ YIIPaBIICHUS ITaliTOH B BBIABJICHUM U | JaHHBIE O MTOJI30BATENAX U
opraHuzaimeil. MOJEIUPOBAHUU rpymnmnax. Panxupyite 4ieHOB
MIPUYHUHHO- cooO11ecTBa 1Mo 3HaYUMOCTH.
CJIEJICTBEHHBIX CBA3EH
MIPU3HAKOB HAOOPOB
JTAHHBIX.
Ymers co3naBaTh
MIPOrpaMMbI Ha S3bIKE
I1a¥iTOH U1 BBIABICHUS
3aKOHOMEPHOCTEN B
aQHAIM3UPYEMBIX JAHHBIX
U OLIEHKH CTENEeHHN UX
U3MEHUYMBOCTH.
OII «YnpasjeHue 0M3HeCOM», NPOPHIb «YIIpaBJeHHE IPOAYKTOM»
[1KII-4 1.JlemoncTpupyet |3HaTh COCTaB U [IpoBenure necepuanusanuio
Crnioco6GHOCTh HaBbIKU BBIBOJA  |CTPYKTYPY JaHHBIX VISl | OTKPBHITOro Habopa JaHHbIX «YTo

IJIaHUPOBAHUS U

HOBOTO ITPOJTyKTa

XpaHeHus: 1 00paboTKH Ha

npurotoButh» («What’s
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OpraHu3alyu
BBIBOJIA MPOAYKTA U
ero oOHOBIIEHUH Ha
PBIHOK, aHaJIh3a
MIPOJIaXK MPOYKTA U
YIPaBJICHUS
MOKa3aTeISIMU
YCHEITHOCTH
MPOJYKTA.

U €ro OOHOBJIEHUH
Ha PBIHOK.

SI3BIKE
MpOorpaMMHUpPOBaHUS
[TaiiToH.

YMers NIpUMEHATH SA3bIK
IpOrpaMMUpPOBaHUs
[TaiiToH M4 peanu3auuu
METO/I0B 00PabOTKH U
aHaJIn3a JaHHBIX
Pa3IMYHOro COCTaBa U

CTPYKTYpBI.

cooking»,
https://www.kaggle.com/c/whats-
cooking/data). [lyis kaxmoro
WHIPEIUEHTA HalIUTE YK CIIO
0JIF0/1, B KOTOPBIE OH BXOJIUT.

2. AHanmu3upyer
MPOIAXKH
NPOJIYKTAa,
METPUKHU
MIPUBIICUCHUS
MOJIb30BaTele U
UCIIOJIb30BaHUS
MPOIYKTA.

3HaTh BO3MOXHOCTH
SI3BIKA
MPOrPaMMHUPOBAHUS
ITa¥iTOH B BRIABIICHUH U
MOJIETTUPOBAHUM
MPUYHHHO-CIIEACTBEHHBIX
CBSI3€M IPU3HAKOB
HaOOpOB JTaHHBIX.
YMeThb co3/1aBaTh
MIPOrpaMMbI Ha SI3bIKE
IlaiToH IS BBISIBIICHUS
3aKOHOMEPHOCTEH B
aHAJIM3UPYEMBIX JaHHBIX
M OLICHKU CTEIICHH HX
W3MEHYHBOCTH.

Buinonnume 3anpoc x
UH(POPMALIMOHHOM CUCTEME
COILIMAJILHOM CETH M MOJIYYHUTE
JTAHHBIC O IT0JIb30BATCIIAX U
rpymmnax. Pamkupyiite 4wieHOB
COO0O0IIIeCTBA 10 3HAYMMOCTH.

OIl «PuHAHCOBBIN MEHEMKMEHT», PO b «PHHAHCOBBIN MEHEIKMEHT»

TIKII-1
CnocoOHOCTh
OILICHUBATh
TEHACHIIUU H
3aKOHOMEPHOCTH
pa3BUTHUS BHEIIHEN
u BHYTpPEHHEHN
SKOHOMUYECKOM
Cpelbl, €€ BIIHSHUE
Ha pe3yabTaThI
XO3SIUCTBEHHOM
JIeSITEIbHOCTH
OpraHu3aIu B
TEKyILEen
JIOJITOCPOYHOM
MEPCIIEKTHUBE.

1. [IpoBoaut
HEOOXOIUMBIE IIJIsT
perieHus
(UHAHCOBBIX
3a71a4
OpraHu3aIu
HCCIIeTOBaHUS
BHEIIHEH U
BHYTPEHHEHN CpeJibl
C HCIOJIb30BaHUEM
COBPEMEHHBIX
UH(OPMAIITMOHHBIX
TEXHOJIOTHH.

3HaTh cocTaB U
CTPYKTYpY JaHHBIX AJIs
XpaHeHus U 00pabOTKH Ha
A3BIKE
IIPOrpPaMMHUPOBAHHUS
[TaiiToH.

YMerh NpUMEHATH SA3bIK
IIPOrPaMMHUPOBAHMUS
[TaiiToH Mg peanu3anuu
METO0B 00pabOTKU U
aHaJIM3a JJaHHBIX
pa3IMYHOIO COCTaBa U

CTPYKTYpBHI.

[IpoBenuTe necepranu3amnuio
OTKPBITOr0 HabOpa AaHHBIX «YTO
npurotoButh» («What’s
cooking»,
https://www.kaggle.com/c/whats-
cooking/data). JTist kaxmoro
WHIPEINECHTA HalINTE YK CIIO
0J110]1, B KOTOPbIE OH BXOJIUT.

2. OnieHuBaer u
MIPOTHO3UPYET
3aKOHOMEPHOCTHU
pPa3BUTHS BHEITHEH
U BHYTPECHHEHN
cpenbl OM3Heca.

3HaTh BO3MOKHOCTH
SI3BIKA
MIpOrpaMMHUpPOBaHUs
ITa¥iTOH B BRIABIIEHUH U
MOJEJIIUPOBAHUU
MPUIUHHO-CIIEACTBEHHBIX
CBsI3€l IPU3HAKOB
Ha0OpOB JaHHBIX.

YMeThb co3/1aBaTh
MIPOrpaMMBbI Ha SI3bIKE

Buinonnume sanpoc
MH(}OPMALIMOHHON CUCTEME
COLIMAJIbHOW CETH U MOJIyUYNUTE
JTaHHBIE O MOJIb30BATENSAX U
rpymnmnax. Panxupyire 4ieHOB
co00111eCTBa IO 3HAYUMOCTH.
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https://www.kaggle.com/c/whats-cooking/data

ITafiToH U1 BBIABICHUA
3aKOHOMEPHOCTEN B
aHAJM3UPYEMBIX JaHHBIX
U OLICHKHU CTECIICHH UX
W3MEHYHUBOCTH.

OIl «Ynpasaenue ¢punancamu / Bachelor of Business Administration in Finance», npogpuin
«Ynpasiaenune punancamu/BBA in Finance»

[TKTI-3 1.PazpabaTbiBaeT |3HAThH aITOPUTMBI JUIS JlaHHBIE U3 OTKPBITHIX
CrniocobHOCTh CTPATETHUIO aHayu3a psAJ0B JMHAMUKHU | ICTOUYHUKOB IIPE/ICTAaBbTE B
pa3pabarbIBaTh 1leH000pa3oBaHus. |1 KOPPEISLHOHHO- TAaOJIMYHOM BUJIE U PACCUNUTANTE
CTpaTeruto PErpecCUOHHOrO aHallu3a | KOBapUaLUIO IPU3HAKOB.
1eHooOpa3oBaHus, Ymers npuMeHaTs 36K | Ha OCHOBE HMEOIUXCS JAHHBIX
OCYILIECTBIIATh IPOrpaMMUPOBAHUS HIOCTPOITE TOYEUHBIE AUArPaMMBbl
KOPPEKTUPOBKY Python mist ananusa u JUISL K&KJIOM Mapbl MPU3HAKOB.
LIEHbl Ha OCHOBE IPOTHO3UPOBAHUS Mexay KakuMU IpU3HaKaMU
HCCIIEIOBaHUS PBIHOYHBIX CIIPOCa U MO’KHO MPEANOI0KUTh HATNUKE
PBIHOYHOU IPEUI0KEHUS 3aBUCUMOCTH?
KOHBIOHKTYPHI.
2.0cymecTBisieT | 3HATh BO3MOKHOCTH Onpenenure NpuU3HaKy,
KOPPEKTUPOBKY SA3bIKA SHAYMMBIC IJId aHAJIU3UPYCMOI'O
II€HbI HA OCHOBE | POrPaMMHUPOBAHUS npoliecca UiIH sIBJICHUs, OLIEHUTE
HcCiIe0BaHMIA [TaliTOH B BBISBICHUN U |IIOJHOTY PE3YJIbTATOB
PHIHOYHOIH MOJIEJIUPOBAHUH KOPPESALMOHHO-PErPECCHOHHOIO
KOHBIOHKTYEL NPHHHHO-CIIE/ICTBEHHDIX | AHAIH3A. }
CBsi3el MPU3HAKOB [Ipoananuzupyiite TabnuyHbIC
(¢uHaHCOBO- JTAHHBIE U BBIJCIIUTE TPYTIITHI
HKOHOMHMUYECKUX JAHHBIX. |AAaHHBIX, 3HAUUMBIE JUIS
YMeTb co31aBaTh IIPOBEJICHUS UCCIIEI0BAaHUS.
IpOTrpaMMBbI Ha SI3bIKE
[TaiiTOH 1J14 BBISIBICHUS
3aKOHOMEPHOCTEN B
AHATU3UPYEMBIX JJAaHHBIX
U OLIEHKH CTENIeHU UX
M3MEHYUBOCTH.
IIpumepHbIe BONPOCHI AJI MOATOTOBKH K 3a4eTy
1. BcrpoeHHbIe YuCIOBBIE TUTIHI sI3bIKa Python.
2. Crucku. Co3gaHue, OCHOBHBIC ONEpAITUH.
3. OcHOBHBIE METOBI CITHCKA.
4. Koprexu. Co3ganue, OCHOBHBIE METObI U OIIEPALIHH.
5. Crnosapu. Co3nanuie, OCHOBHBIE ornepannu. MeTo il 7151 paboThI CO CIIOBAPSIMHU.
6. MmnoxecTtBa. Co3gaHue, OCHOBHBIE METObI M OIICPAIIHH.
7. Tlepemennsie. [TpaBuiia MMEHOBaHUS IEPEMEHHBIX.
8. JluHamuueckas TUIIH3AIIHSL.
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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 CpaBHEHHSI U JIOTUYECKHUE ONEPATOPHI.

WNuctpykmus if...else.

Wuctpykuus nukna while.

WNuctpykuus nukia for.

Coznanue 1 BbI30B (DyHKITUH.

[Tepenada apryMeHTOB (hyHKIIHIO.

OYHKIUU-TEHEPATOPHI.

JIsmOna-pyHKIUN.

Moaymu. Uactpykuuu import u from.

Monyas datetime. Onepanuu ¢ 1aToi.

Pabora ¢ maroit u BpemeHeM ¢ momorsio strptime() u strftime().
Mertoabl paboThl co cTpokamu. Cpes3bl CTPOK.

Metobl paboThl cO criuckaMmu. ['eHepaTop CMCKOB.

Mertoabl paboThI co ciioBapsMu. MTepalius mo 3JeMeHTaM ClI0Baps.
Mertoabl paboThl ¢ MHOKECTBaMU. MTepalius mo 3JeMeHTaM MHOKECTBA.
Mertoabl pabOThI ¢ KOPTEKAMHU.

Jlornueckue oneparopsl OR, AND. Ycnosusie Beipaxenus If ... Elif ... Else.
[ukn for, metox enumerate() u pyukmms range().

[Muxn while. Beipaxkenus break, continue, else.

Paznuunbie AJITOPUTMBI  COPTHUPOBKU: HX AOOCTOMHCTBA M HCAOCTATKH Ha

Ppa3INIHBIX Ha60an JaHHBIX.

29.
30.

Numpy-mMaccuBbl: onpeieJIeHUE, TUITBI JaHHBIX, (JopMa, Pa3MEPHOCTbD.

Numpy-mMaccuBbl: pacpOCTpaHEHHE.

le/IMeprIe 3aJaHMiA 1JIA MMOJATOTOBKH K 3a4Y€TYy

1. Wcnonb3yst reHepaTop CHUCKOB (M HE UCIOJB3Ysl KOJ BHE HET0) mpeodpa3yiTe

CTPOKY IIO CJHEAYIOWIEH JIOTHMKE: Uil KaKJIOT0 CUMBOJIA MCXOJHOW CTPOKM CO3JIalTe B

HUTOIOBOM CIIMCKC CTPOKY, COACPIKAIIYIO KOIMMKU CHMMBOJIA B KOJIUYCCTBC, PaABHOM HOMCDPY

CHUMBOJIa, PACCYNTAHHOMY C KOHIIa UCXOoaHOU cTpoku. [Ipumep: 'abed' -> ['aaaa’, ‘bbb, 'cc’,

d]

24



2. Ilomenstiite MecraMu CTOJOIBI € HMHAEKcaMu 1 ©W 2 B MacCHUBE

np.arange(9).reshape(3,3).
3. Han 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.
[TocuuTaiiTe U BBIBEIUTE HA SKpPAaH CYMMY BCEX YHCEJ, KPaTHBIX N , PACIOJOKEHHBIX B

uHTepBaie or a — 1 10 b + 1 BKIIOYUTENBHO.

5. Hamummure ¢hyHKIUIO 171 BEIYUCICHUS (pakTopuaia: a) B IUKIE; 0) C TTOMOIIIBIO

PEKYPCUBHOMN (PyHKIIUU.

6. PexypcuBHO peanuzoBaTh GyHKIHIO fib(n) BEIYUCIAIONIYIO 3HAYEHHE N-TO YK CIIA
®ubonayun. Yucna @uboHAYUNU — JIEMEHTHI YMCIOBOU MOCIE0BATEILHOCTH, B KOTOPOH
KaXJI0€ MTOCIISAYIONIee YUCIIO PABHO CYMMeE ABYX Mpeaplaymux uncen (Yucima dudonaqun:

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

/. MHBepTHpPOBaATH MOCIEIOBATEIBLHOCTD CJIOB, Pa3JeieHHbIX 3andaThiMu. [Ipumep:
CTpOKa «OJMH, J1Ba, TP, YETHIpE, IATh» OyJIeT NpeoOpa3oBaHa B: «IISATh, YETHIPE, TPH, JBA,

OIHH).

8. Ha ocHOBe cCTpokH, TpeACTaBISIONICH W3 ce0s MpemsioKeHHe, TMOCTPOUTH

BJIOKEHHBIN CIUCOK, COJAEPM AIINNA CUMBOJIBI BCEX CIIOB B NpeIoKeHnu. [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]]

«Bomme6Ho# KpacoTsl 3akat 03apui KpacHospck» noimkHa ObITh TpeoOpa3oBaHa B:
Puc. 1. Pe3ynbrar paboThl mporpamMmmbl

9. B crpoke "®uHaHCOBBIN YHUBEPCUTET" yIaTUTE MPOOEIBI, U CO3/IANTE CIOBAPb,
B KOTOPOM KJIFOUaMH SABJISIFOTCS YETHBIE HOMEPA CUMBOJIOB MOJTYUHBIICHCS MOCIIE YAATIECHUS
npoOesoB cTpoku. CuuTaiiTe, 4TO MEPBHIN CUMBOJI CTPOKH uMeeT Homep (), BTOpOit CUMBOJT
HoMep 1 u Tak nmanee. Pacnevartaiite 4€ETHBIE HOMEPA U COOTBETCTBYIOIIME UM CHUMBOJIBI.

Osxwunaercs pesynptar {0: "®", 2: "1", 4: "u", ---,20: "1"

25



10. Hanummure QyHKIMIO, BO3BPAIIAIOIIYI0 HAMOOJBIIYIO CTENEHbh HATypadbHOTO

qucia k, HC IMPCBLIIIAOIYI0 JaHHOC HATYPAJIbHOC YUCJIO N.

11. Hanwumute (QyHKIHMIO, KOTOpas HaxoAuT MakcuMyMm QyHkmmu f(X) B Toukax
oTpe3ka [a,b] ¢ mocrosHHbIM 1maroMm h. Ilapamerpamu ¢yukiuu seiswotesa f, a, b, h.
[Tapametpsr a, b, h — HeoOs3aTenpHBIC, IO YMOoMyanuio a=0, b=1, h=0.1. Ucnons3ys >y

¢yHKIHIO, HaliUTe MakcuMyM QyHKImH (2-X)SiN(X/2) Ha otpeske [0, 4].

12. Hanummute QyHKIMIO, KOTOpast HAXOAUT HanOobui oouwmit nenurens (HO/I)
IBYX YHCEJ, HWCIONB3ys MOAU(DUIIMPOBAHHBIA aJIrOpuT™M EBKIMAAa: HYXHO 3aMEHSTH
OoJpIIIee YUCIIO HA OCTATOK OT JIeJICHUsI OOJBIIEro Ha MEHBIIee JO TeX MOp, MOKa 3TOT
OCTAaTOK HE CTaHET paBeH HYJII0; Toraa MeHbliee yncio u ectb HOJl. @yHKuusa nomkHa

BO3BpAIllaTh HANJECHHOE 3HAYCHHUE.

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

TPCYT'OJIbHUK BbICOTHI h cuMmBoIamMu p-

14, Hamummre QyHKIUIO, TpeoOpa3yrollyl0 MNPONUCHbIE OYKBBI B CTPOYHEIE,
yAASIONIYIO 3HAKW TPETIMHAHKS U BO3BPAIIAIOIIYIO CTPOKY B 0OPaTHOM MOPSJIKE C TIEPBOU
nponucHoi OykBou. ITpumep: Ctpoka "lopora, uayimas B ropy" B pe3yibTaTe pabOThI

dbyHKIIMU TpeoOpasyeTcst B CTPOKY "Ypor B slalryiu aropos'.

15. Hamumure ¢QyHKUMIO, TOPUHUMAIOUIYI0 OJMH AapryMeHT — TOol, |

BO3BpalamIyio True, eciau rox BUCOKOCHBIHN, nHaue False.

16. Hamumure ¢QyHKIMIO MOACYETa CyMMBI TJIaBHOW JUaroHajau maTpuilbl. Ecimu

MaTpuna HE ABJIACTCA KBaI[paTHOI\/'I, IMponCXoauT BI::I6pOC HCKIIFOYCHUA.

17. Han cnucok S coctodmuii u3 N pa3iu4HbIX 3JIEMEHTOB. BhIBECTH HHAEKCHI
YETHBIX DJIIEMEHTOB CIKUcKa. cnoap30BaTh PYHKIUMU BHICIIETO MOPSIKA.

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

19. [aHbl 11€716I€ MOJOXKUTENbHBIC unciia m U n. CopMHUpoBaTh 1ETOYUCIESHHBIN

CIIMCOK CITMCKOB pasMe€pam Xn, Y KOTOPOr'o BCC BHCMCHTBIj -TO CTOHGHa HNMCHOT 3HAYCHUEC
3-j.
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20. Cospnaitte matpuily u3 20 cimydaitHeix 1ensix yucena ot 0 go 100. Iomyuure

BTOPOC CBCPXY 3HAYCHHUC B MAaTPHUIIC. OHpe,HeJ'II/ITe HHACKC 5TOI'O 3HAYCHMHA.

21. Cozpnaitte MaTpuiy 8 Ha 10 (Mcoab3yst MOAYs numpy.random) U3 ciry4aiiHbIX
nensix yrcen B uatepsaie ot 0 1o 10 u HaiinuTe B Hel CTPOKY (ee MHIAEKC U BBIBECTH CaMy

CTPOKY), B KOTOPOI CyMMa 3HaU€HUII MUHUMAaJIbHA.

22. Co3pmaiiTe MaTpuily pasMepa n X m 3JIEMEHTaMH KOTOPOW SIBJISIIOTCS JTHU
HEJIe/IH, CIy4YaiHO BhIOpaHHBIC M3 chucka. [1oJydeHHYH0 MaTpHUIly COXpaHHTe B (haili

matrix.csv.

23. Hcnonp3yss TreHepaTOop CIMCKOB IpeoOpa3oBaTh CIHMCOK, COAEp Kallui
IIOJIOXKUTEIIbHBIE LIEJIBIE YUCJIA B CIIMCOK, JJIEMEHTAMHU KOTOPOIrO SBIIAIOTCA CIIMCKH C
JUITMHHOM paBHOM COOTBETCTBYIOIIEMY YUCITY B IEPBOM cIUCKE. CONEP>KUMBIM BIOKEHHBIX

CIIMCKOB ABJIAIOTCA ITOCICAOBATCIIBHO MAYIINC HCJIbIC YHCJIda HAYHWHAA C l. HpHMep: [3, 1,

41 ->[[1, 2, 3], [1], [1, 2, 3, 4]].

24. PacneuaraiiTe TeKyllylo aty B ciemyromniem nopsake «Ceromaus: Jlewp = ...,

Mecsu = ..., 'og =».

25. Co3zpaiiTe reHepaTop CIUCKOB, BO3BPAIIAIOIINKN TPH MEPBBIX CHUMBOJIA KaXKIOTO
yjieHa uTepupyemoro oobekTa. Ilpumep: umeercs koprex products=("xypma", "xasa",

"MangapuH"), reHepaTop CIUCKOB BO3BpaIllaeT crnucok ["xyp", "xan", "mMan"].

26. HmeeTcs cnucok Ha3BaHUW MeECALEB: [ ‘sHBaps’, ‘GeBpans’, ‘Mapra’, ‘ampens’,
'Mas’, ‘UIOHS’, ‘OIS, ‘aBrycTa’, ‘CeHTSIOps’, ‘OKTA0ps’, ‘HosA0ps’, ‘nekadbps’]. Co3naiiTe
M0 ATOMY CIHUCKY CJIOBaph, B KOTOPOM Ha3BaHHE MecsIa OyJeT KIYoM, a HOMEp Mecsa
(ot 1 mo 12) — 3nauenuem. Mcnomb3ys moyydeHHBIH ClI0Baph MpeoOpa3yiTe CTPOKY € AaTOM

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

27. Wcnonw3ys reHepartop cioBapei (M HE UCMOIb3ys KOJ BHE) MHBEPTHUPOBATH
CJIOBaph, T. €. CAENaTh KIIIOYU CIOBAps, €ro 3HAYCHUSIMU U HA000pOT. 3HAUEHHUS, KOTOpbIE
B MCXOJHOM CJIOBape MOBTOPSIIOTCS HE N00aBJsATh B UTOTOBBIN cioBapk. [Ipumep: {'a":1,

'b":3,'c"4,'d 3} -> {1.'a", 4:'c'}
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28. Jlansl nensie yuciaa N > 2, a u b . CpopMupoBaTh U BBIBECTH CITUCOK pazMepa
N, mepBbIii 2JIEMEHT KOTOPOTO PaBeH @ , BTOPOW paBeH b, a KaXAbIM IMOCICAYIONTUN

QJICMCHT PaBCH CYMMC BCCX IPCAbIAYIIHNX.

29. Hmerorcs gBa wmaccuBa A = np.array([1,2,3,2,3,43456]) u B =
np.array([7,2,10,2,7,4,9,4,9,8]). [lonyunte MHIEKCHI, AJIsI KOTOPBIX SJIEMEHTHI MaCCUBOB A

u B cosmanaror.

30. 3apaiiTe nBa ABYXMEpHBIX MaccuBa arl u ar2 pasmepHoctH (4, 7), COCTOSIINX
U3 CIIy4auHbIX LenbIx yncen B npenenax ot 0 mo 10. IToctpoite nByXmepHBIi MAaccuB
pazmepHocTd (4, 7), KaXIblil 3J€MEHT KOTOPOro MpPEACTaBIsET COOOH MaKCHUMyM
(MUHMMYM, CcpenHee) M3 JBYX 3HAUCHWH, HAXOISIIMUXCS HAa aHAJIOTMYHOW TMO3WIIUU B

MaccuBax arl, ar2.

8. IlepeyeHb OCHOBHOI M JONOJHHUTEJIbHON YUeOHOI JUTEPATYPbl, HCOOXOAUMOM IJIsI

OCBOCHHUA JUCHUIIIMHBI

OcHoBHas JuTEpaTypa:

1. Kpusomnamnos, C. fI. Marematuka Ha Python : yue6nuk / C. 4. Kpusonamnos, M. b.
XpumynoBa. — MockBa : KnoPyc, 2022. — 455. — DOBC BOOK.ru. - URL:
https://book.ru/book/943665 (nata obparenus: 15.06.2023). — TeKkcT : 37eKTPOHHBIH.

JlonoJiHMTE IbHAA JTUTEpPaTypa:

2. Kpuonano, C. f. Craructudeckue BBIUMCIACHUS Ha Mmiatdhopme Jupyter

Notebook ¢ ucnonszoBanuem Python: yueonuk / C. S. KpuBonanos. — Mocksa : KnoPyc,
2022. — 431 ¢. — DBC BOOK.ru. - URL.: https://book.ru/book/943660 (nata oOparieHus:
15.06.2023). — TekcT : 37eKTPOHHBIH.

3. MsicaukoBa, H. A. AnropuT™bl U CTPYKTYpBI JaHHBIX: yuyeOHoe rmocodue / H. A.
MscaukoBa. — MockBa : KnoPyc, 2023. — 185 c¢. — ObC BOOK.ru. - URL:
https://book.ru/book/946265 (mata obpamenus: 15.06.2023). — TekcT : 3IEKTPOHHBIA.

4. Hapsu, O. I'. [lanHble: xpaHeHue W 00pabOTKa: y4yeOHUK IO HAMpPaBICHUSM

noaroToBku OakanaBpuara / O. I'. ansu; @unyHuBepcuteT. — Mocksa : Uadpa-M, 2021,
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- 205 c. - Tekct : HenocpeactBeHHbll. - To xe. - ObC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1149101 (mata o6pamenus: 15.06.2023). - Tekcr :

ANEKTPOHHBIN.

9. Ilepeyenb pecypcoB MH(POPMANUOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTu HHTepHeT,

HEO0XOUMBIX /IJIsl 0CBOEHHSI THCIIUILTHHBI
1. Joxymenranus mo mnpoekty Hmurep (Jupyter Project Documentation):
https://docs.jupyter.org/en/latest/
2. OdunmanbHbIA caliT s3bp1Kka porpammupoBanus [laiiton https://python.org
3. DnekrponHas bubanorexka Gunancosoro yHuepcutera: http://library.fa.ru/
4. HayuHas snekTpoHHas o6udaroteka eLibrary: http://elibrary.ru
5. Hudopmanumonnas cucrema CITAPK: https://spark-interfax.ru/
6. Iloprtan oTKphITHIX AaHHBIX [IpaBuTenscTBa Mocksbl: https://data.mos.ru/
7. Tloprtan oTKpbITEIX AaHHBIX Poccuiickont deneparuu: https://data.gov.ru/
8. Odunmaneueii caiitr SQLite. https://sqlite.org/
9. Caiir ¢ yueOHbiMu MaTepuanamu mo SQL: https://www.sqltutorial.org/

10. Vwuebnsrit pecypc SQLAlchemy Tutorial.

https://www.tutorialspoint.com/sqlalchemy/index.htm
11. Odunmansusiii caiit SQLAlchemy: https://www.sqlalchemy.org/
12. Caiit kommanun @unam https://www.finam.ru/
13. Hokymenrarus oubmmorekn NumPy https://numpy.org/
14. Joxymenrtanus https://pandas.pydata.org/pandas-docs/stable/index.htmi
15. Hoxkymenrarus ouommorexku MatPlotLib https://matplotlib.org/
16. Python mmsa Excel u I'yra a6 https://www.xlwings.org/
17. TIpoexT beautifulsoup4 https://pypi.org/project/beautifulsoup4/
18. CSV-monyins si3pika Python https://docs.python.org/3/library/csv.html
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19. Moaynu  ans obpadorkm XML  — XML  Processing  Modules,
https://docs.python.org/3/library/xml.html

20. Monyns aiis TectupoBaHus mporpamm pytest, https://docs.pytest.org/en/7.2.x/

21. OOBEKTHO-OPUEHTUPOBAHHOE MIpOorpaMMHUPOBaHUE Ha Python,

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

23. DIeKTpOHHO-OUOIMOTEeUHas cucrema W3/1aTeNIbCTBA [Ipocnekt

http://ebs.prospekt.org/books
24. DnekTpoHHO-OUOIMOTEeYHast cucTeMa u3aatenbeTa «Jlanby https://e.lanbook.com/

25. DnexTpoHHbIN yueOHbli kypc [Tokonenue Python: kypc st mpoABUHYTHIX.

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

26. ba30BbIil 27IEKTPOHHBIN Y4EOHBIN Kypc AJIITOPUTMBI U CTPYKTYPBI JAHHBIX B SA3BIKE

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

10. MeToauveckue yKka3aHus sl 00y4AIOLIUXCH 110 OCBOCHHUIO TUCHMILIMHBI

[IpoBeneHMEe CEMHUHAPCKUX W TPAKTUYECKUX 3aHATUA OCYIIECTBIISICTCS B
KOMIIBIOTEPHBIX KJIacCaX M BKIIOYAET B ce€O0s pabOTy € pa3IUYHBIMU MPOTrPAMMHBIMU
MPOAYKTAMU U UHTEPHET-CEPBUCAMM.

[Ipy M3ydYeHHH TEOPETHYECKOro MaTepuana HeoOXOAMMO OmMUpaThCs Ha padovyro
NporpaMMy JUCLHUIUIMHBI, MAaTE€pUabl JICKUMH W JIMTEPATypy H3 OCHOBHOTO U
JIOTIOJTHUTEIILHOT'O CIIUCKOB.

Tak kak B JaHHOU pabouell mporpamMme MpeayCMOTPEHO BpeMsl Ha CAMOCTOSTENILHOE
M3Yy4YeHUE TUCIUTUINHBI, CTYACHTaM MpeIaratoTcs 3aJaHus JUIsl CAMOCTOSITEIIbHON pabOTHI.

Meronruka TpPOBEACHHUS NPAKTUYECKUX 3aHATHM 3aKJI0YaeTCsi B COBMECTHOM
pelIeHu: CTYJICHTaMHU I10J] PYKOBOJCTBOM IIpernojaBaTesisi TUIOBBIX 3aad M OW3HEC-
KEHCOB M0 U3y4aeMbIM TEMaM JIUCLUILINHBL.

Pe3ynbTarhl BBITIOJHEHUS 3aJaHUNA CTYACHTBHI XPaHAT B JUYHOU CETEBOW IAIKE B
KOMITBIOTEPHOM CETHM By3a M, 10 TpeOOBaHUIO TMpernojaBaTessi, HaIlPaBISIOT

MpEenoAaBaTeliio Ha MPOBEPKY, UCIOJIb3Ysl KOPIIOPATUBHbBIE aJIpeca AIEKTPOHHOMN MOUTHI.
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[IpoekTHast paboTa BBHIOJIHIETCS HA CEMMHAPCKOM 3aHITUU B Ipynmax (KOMaHJax)
no 6-8 crynentoB. Kaxkgast komaHia BBITOTHSAET aHAIOTUYHYIO 33/1a4y Ha CBOEM Habope
JaHHBIX, KaXJas KOMaHJa MOXET BhIOMPAaTh CBOM HMHCTPYMEHTBI, METOJbI M MOIXOBI.
[IpenonaBatens onpeaenseT 1elb, 3alaud U KPUTEPUN OIICHKH PEe3yJIbTaTOB MPOEKTHOM
paboTHI.

Y4auteiBasi MpONCHHbIE TEMbl TUCIUIUIMHBI, CTAHAAPTHBIMU 33/1a4aMU MPOEKTHOM
pabOThl MOTYT BBICTYIATh 33/Ja4ll MALIMHHOTO OOYyYeHHUs, (PMHAHCOBO-IKOHOMHYECKAs
3a7aya 1Mo oOpabOTKe psIOB JAHHBIX LIEHbl AKIWM WIM 337a4ya NPOEKTHPOBAHUS H
HaTOJHEHMSI PEJISIIMOHHON 0a3bl JaHHBIX HA OCHOBE JAHHBIX U3 OTKPBITHIX HCTOYHUKOB.

B xone npoekTHOH paboThl CTYIEHTHI 3arpy>Kat0T OTKPbIThIE JaHHbIE U3 HTepHeTa,
CTPOSIT TPaQUKU M JUATPAMMBI, MOJICIHPYIOT UMEIOIINECs JAHHBIE C TOMOIIBI0 METOJOB
KOPPEJSILIMOHHO-PETPECCUOHHOTO aHAIN3a, IIPU 3TOM HCIIOJIb3YIOT TIOJyYEHHbIE 3HAHUS O
pabote c komiekuusasMu u Oubinmorekamu Matplotlib, NumPy u Pandas. Komannbl
IUTAHUPYIOT W BBIMOJNHSIOT MPOEKTHYI0 paboTy 3a OTBeAeHHOe BpeMmsa. [lo wmroram
BBIMOJIHEHUsST PaOOThl CTYJIEHThl BBICTYNAIOT C KpaTKuM (3-5 MHHYT) JOKJIAJOM O

AOCTUTHYTBIX PE3yJibTaTax.

11. Ilepeyenbr MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYIIECTBJICHNH
o0pa3oBaTeJIbHOr0 MpoLecca Mo AMCUHMILIMHE, BKJIKOYAs INepedyeHb Heo0X0AMMOro

MmporpaMmMHoOro o0ecrnieueHUs U I/IH(l)OIJMaIII/IOHHLIX CIIPpaBOYHBIX CUCTEM

11.1. KoMIIeKT JUIIEH3UOHHOTO TIPOTPAMMHOTO 00ECTICUECHHUS:
- Omnepanuonnas cucrema Astra Linux
- TIporpammuoe obecnieuenue Jupyter Notebook
- Oducnsie nmporpammsl JIn6pe Oduc
- AnrtuBupyc Kaspersky

11.2. CoBpemenHbie TpodecCHOHANIbHBIE 0a3bI TAaHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIE
CUCTEMBI

- Hudopmanmonno-npaBoBas cucrema «Koncynbrant [1moc»

- HudopmarnmonHo-mpaBoBas cuctema «I'apant

- DnekTpoHHas sHnMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
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11.3. CepTuduumpoBaHHble IPOrpaMMHBIE U allllapaTHbIE CPEICTBA 3ALUTHI HHPOpMALUH
- HE HUCIIOJIb3YIOTCS
12. Onucanue MaTepruaaibHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJIsI OCYIIEeCTBICHUS
o0pa3oBaTeJbHOI0 MPOLECCa N0 AUCHHUIIHHE

Jlis mpoBeAeHHs] JEKIUH M TPAKTHUYECKUX 3aHATHH HeoOXoauma ayauTopus,
OCHAILIEHHAs MPOEKTOPOM U KOMIIbIOTEPaMH, OOBEAMHEHHBIMU B KOMITBIOTEPHYIO CETh, C

BO3MOXHOCTBIO ITIOAKITIOYCHUA K HHTepHGTy.
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