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1. HauMeHoBaHue TUCHUIIINHBI

«AJTOPUTMBI B CTPYKTYPBI TaHHBIX B s13bIKe Python».

2. Ilepeyenb MJIaHMPYyeMbIX pe3yJbTATOB OCBOEHHMSI 00pPa30BaTe/IbHOI MPoO-
rpamMmbl (mepev4eHb KOMIIETEHIIMI) ¢ YKa3aHHEM UHAUKATOPOB MX J0CTHUkKe-
HHS U IVIAHUPYEMBIX Pe3yJibTATOB 00y4eHHS M0 JUCIHHUILIUHE

JlucuumnuHa « AITOPUTMBI U CTPYKTYPBI IaHHBIX B si3bIke Pythony» oOecneunBaer

UHCTpYMEHTapuil hopMupoBanus cienyronmx komnerenuuit: YK-4; YK-10

2. JleMOHCTpHpYyeT BIaje-
HUE TMPOQEeCcCCHOHATBHBIMU
MaKeTaMU IMPUKIAOHBIX IIPO-
rpamm.

3. Buibupaer HeoOXoaMMOE
MPHUKIATHOE TMPOTPAMMHOE
o0ecrieueHrie B 3aBUCHMO-
CTH OT pelraeMon 3aauu.

Kon HanmenoBanne | UHauKaTopbl 10CcTHKeHUsA | Pe3yabTaTsl o0y4eHus
KOMIle- | KOMIeTeHIHH KommnereHuuun’ (BJ1aieHHs®, yMeHHs M 3HA-
TeHIUH HHS), COOTHECEHHBbIE C KOM-
NneTeH MMM/ HHINKATO-
pPaMM 10CTHKEHHUS KOMIIe-
TeHIUH
YK-4 CnocobHocth uc- | 1. Hcnons3yeT OCHOBHBIE 3Harh:
[I0JIb30BaTh IPHU- | METOJIbI U CPE/ICTBA OJTyUe- METONBI M CPENCTBA MO-
KJIa/IHOE IIpO- | HUS, IPEICTABICHUS, XpaHe- yYeHHs, TpeCTABIe-
rpaMMHOe o0Oec- | Husl 1 00pabOTKM JIaHHBIX. HUsL, XpaHCHUS U oOpa-
IIEYCHUE MpHU pe- OOTKHM JAaHHBIX.
LHIeHUH  Tpodec- VYmerb:
CHOHAIIBHBIX 38 e [OJlyyaTh,  IIPEICTaB-
a4

JSITh, XpaHHUTh U 0Opada-
THIBAaTh JIAHHBIC.

3HATB:

® OCHOBHbIE TMpodeccHo-
HAJBHBIC TAKEThl TMPU-
KJIAIHBIX IIPOTPaMM.
Ymern:

® KCHojib30BaTh Hpodec-
CHOHAJIbHBIE MaKeThI
MPUKJIAJHBIX TPOTPAMM.

3HATB:

®  DPBIHOK

I1o.

IMPUKIIAAHOTO

YmMerTn:

e (opmupoBars kpuTEpUU

! 3anonmsercs npy peanusanuu akTyanusuposaHeix OC BO @Y u ®I'OC BO3++

2 Bnazienns popMyupyroTest Tonbko pu peamnzauu OC BO @Y nepsoro nokonenns u ®IOC BO 3+

3




4. Vcnionp3yeT NPUKIAIHOE
nporpamMmmHoe oOecreueHue

BBIOOPBI M OCYIIIECTB-
nsTh BeIOOD T10.

3HaTh:

e mpukiagdoe I10.

JUISL PEIICHHS] KOHKPETHBIX Ymern:
HpHKJIaHHBIX 3anad. pemaTb KOHerTHLIe
HpI/IKJ'IaHHI)IC 3a1a4u.
YK-10 CriocoOHOCTB 1. YeTko OIKCHIBAET COCTAB 3HaTh:
OCYIIECTBIISATh U CTPYKTYpY TpeOyeMbIx e mpomeccer cGopa, o6pa-
MOWCK, KpUTHYC- | JaHHBIX H HH(OpMaIHH, GOTKH U MHTEpIIPETAIIH
CKI/I aHaﬂH3Hp0' FpaMOTHO peaJII/I3y€T HpO' I/IH(bOpMaHI/II/I
BaTh, 0000IIaTh U | IIECCHI UX cOOpa, 00padOTKH YMeThb:
CUCTEMAaTU3HPO- Y MHTEPIIPEeTANN
[ ] OIINCBhIBATh OIIMCHIBACT
Batb  uH(pOpMma-
COCTaB | CTPYKTYPY Tpe-
M0, MCIIOIbL30-

BaTh CHCTEMHBIN
MOJAXOJ JJIs pe-
IIEHUs]  MOCTaB-
JIEHHBIX 3a/1a4

2. OOOCHOBBIBAET CYIIHOCTD
HPOUCXOMSIIETO, BBISBISCT
3aKOHOMEPHOCTH, IOHMMAET
HIPUPOJY BapraOeIbHOCTH

3. @opmynupyeT MNpHU3HAK
KJ'IaCCI/I(bI/IKaIII/II/I, BBIACIISICT
COOTBETCTBYIOIIINE emMy
TPYIIBI OJHOPOJHBIX «00B-
€KTOB», HJACHTU(UIUPYET
o0I1Me CBOMCTBA 3JIEMEHTOB
ATHUX TPYIII, OLEHUBAET MOJI-
HOTY pPe3yJIbTaTOB KJIACCH-
¢dbuKanuu, Moka3bpIBaeT MpHU-
KJIaJIHOE€ Ha3Ha4YeHUE KJjac-
CU(UKAIMOHHBIX TPYIIIL.

5. ApryMeHTHPOBAHHO U JIO-
TMYHO TPEJCTABIISET CBOIO
TOUYKY 3pEHHsI TOCPEACTBOM
U Ha OCHOBE CHCTEMHOIO
OTHMCaHUS.

OyeMbIX IaHHBIX M HH-
¢dhopmanumn

3HAaTh:

° IIPUHIHAIIBI OIMMCaHUusA
3aKOHOMEPHOCTEH U Ba-
puadenLHOCTH

Ymersn:

e 00OCHOBBIBAThH cym-
HOCTb MTPOUCXOISIIETO

3HAaTh:

®  METOJbl apryMEHTAIMU
U OLICHKAM.
YMerTh:

e ¢dopMupoBaTh
HUSI U OIICHKH.

cyxe-

3HATh:

® [I0JXOJbl K ONKWCAHUIO
COOCTBEHHOI'O MHEHMUS.
YMeTh:

® mpeacTaBJsb
CBOIOTOYKY 3peHHusl.




YK-15

CrniocobHOCTB
pENICBAaHTHO
pelaeMbiM

3aja4am

HCIIOJIb30BaTh

WH(POPMAIIMOHHBI
€ pecypchl
nH(pOpPMaIMOHHO-
KOMMYHHKAITIOH
HbIC TEXHOJIOTHH
JUTSL TOCTHKEHUS
meseH,
CBSI3aHHBIX C
po¢eCCHOHAIIBH
oi
JeSITeIbHOCTBIO,
o0yueHueM,
y4acTHueM B
JKU3HU 00IIeCTBa
U Ipyrux cdepax
KHU3HU

1.  CamocrosTensHO BHIOUpPAET M MCIOB3YET LU(PPOBBIE
CpeacTBa OOIICHHSI, OCYIIECTBIISICT MOUCK W/WIIM CO3JIaHUE
KOHTECHTa B COOTBETCTBHUU C IICIIBI0 B3aUMOJICHCTBUS, B TOM
qHcye U OPraHnu3alui COBMECTHOM JeSITEIbHOCTH.

2. Bnaneer HaBBIKAMH OpraHu3aluu
B3aUMOJICCTBUS M KOMMYHHMKAIlMM C  IIOMOUIBIO
MH(POPMAIIMOHHBIX CHUCTEM H/WIIM IU(GPOBBIX CEPBHCOB U
TEXHOJIOTHH.

3 . OC}’HICCTBHHGT HOILGOp u IMPUMCHCHUC Pa3INYHBIX

WHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CPEJICTB JIJISl  PEIICHHS
00pazoBaTeIbHBIX U IPO(hecCHOHANBHBIX 3a1ad.




3. MecTO IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOIl MPOrpaMMbl

JucuumnuHa «AJTOPUTMBI U CTPYKTYPbI JaHHBIX B si3bike Python» oTHO-
cutcs k Luxiny MmatemaTuku v vHQOPMATHUKH MO HAMPABIECHUIO MOATOTOBKH
38.03.05 - busnec-undopmaruka, OIl «{udposas Tpanchopmaius yrnpasieHUs
ousHecom» npoumu: «MT-meHemxMeHT B Ou3Hece», «TexHonoruu nudpoBbIX

OM3HEC-MOIEIIEN.

4. Oobem AUCHUIIJIMHBI B 3Qa4Y€THBIX ¢ AMHUIIAX U B aKaAJJCMHUYCCKHUX Jacax C

Bbl/leJIEHHEM 00beMa ayAMTOPHON (JIeKIMH, CEMUHAPBI) U CAMOCTOSTEJIbHOM

padoThI 00y4aAKOIIMXCS

Ounas ¢hopma odyuenus, 2021 e.n. u m.o.

CTaIuu

Bup y4eonoii Bcero Cemectp 1 Cemectp 2
padoThI o (B 3/en. u yacax) (B yacax) (B yacax)
AUCHUTLINHE
OO0wmas Tpy10eMKoOCTh 6 3au.eo. | 216 uac. 108 108
JAUCHMILIUHBI
Konmaxkmnas paboma - 100 50 50
Ayoumopnuvie 3anamus
Jlexyuu 32 16 16
Cemunapol, npakmudeckue 68 34 34
3aHAMUS
Camocmoamenvrasn 116 58 58
padoma
Bun npomeskyTouyHoi arre- 3auer, 5K3aMeH 3auer 9K3aMEH

Bun Tekymero KoHTpouist

KoHnTponbHbIe
paboThI

KonrtponsHas pabora

KonTtponbHas pabora




5. Coaepxanne TUCHUILUIUHBI, CTPYKTYPUPOBAHHOE 0 TeMaM (pa3aesiam)
JUCHMILUIAHBI C YKa3aHUeM UX 00beMOB (B aKaJeMUYeCKUX Yacax) U BH-
0B YU4€OHBIX 3aHATHH

5.1. Codepatcanue ducyunauHsl

Tema 1. BBenenne B mporpaMmmupoBanue Ha Python

Oomas nadopmarms o s3bike Python. HMcTopus si3pika mporpaMMHpPOBaHMS,
€ro CBSI3b C APYTMMHU SI3bIKAMH POrPaMMHUPOBAHUs, pacpocTpaHeHHOCTh Python
U OCHOBHBIE C(epbl €ro NpUMEHEHHUsI. 3HAKOMCTBO € MIEPBBIMH MIPUMEpPaMH KO
Ha Python. ®unocodus Python.

bazoBas undopmanus o si3pike Python. OcHOBHBIE TUTIBI TaHHBIX. OCHOB-
HBIE YKCIIOBBIC TUIIBI JAHHBIX U ONIEpalliy HaJl HUMHU. MaTeMaTuyecKue onepanuu
HaJl YUCJIOBBIMU TUTIaMU JAaHHBIX. [I[peoOpa3zoBanue TUTIOB NaHHbBIX. [lepeMeHHbIe
u crienuduka ux oobsaBieHus. CTaTudyeckas U IMHaAMH4YecKas Tunu3anus. Padora
C MEpEeMEHHBIMU. Y TIpaBJIeHUE MaMAThIO U cOopka mycopa B Python. UmenoBanue
MEPEMEHHBIX.

PaboTta co cTpokamu: co3aHHe CTPOK, CHelalbHble CUMBOJIBL. MHaeKCH-
pOBaHUE CTPOK, MOJyYeHUE Cpe30B CTPOK. OCHOBHBIE PYHKUUU 711 pabOTHI CO
crpokamu. BriBos1 Ha 3kpaH (pabota ¢ pyHKIMe# print) u hopmaTpoBaHUE CTPOK.
Paznuunbie moaxo/s! K HOpMaTHPOBAHHIO CTPOK, (hOPMATHPOBAHUE C TOMOIIBIO f-
ctpok. Pacmmpennoe hopmatupoBanue B Python.

Tema 2. Ynpapisiiomue KOHCTPYKI[UH, CIIMCKH U KOPTEXKHU

VYmpasnstomue koHcTpykiuu B Python. bysnes tumn: oObsBienne u omnepa-
uuu. Onepaunn cpaBHeHus B Python. YcnoBubie onepatopsl B Python. Peanuza-
11 3aga4yu case B Python.

[uxisr B Python: while, for. Cnennduka nuxinos B Python. ®yukuuu range
U enumerate ¥ UX UCIOJIb30BAHUE B IIUKIIAX.

Crucku u kopTexxu B Python. Crienrdrika CriucKoB ¥ X OTJIMYKME OT MACCH-

BOB. COSI[aHI/Ie CIIMCKa, OIICPHUPOBAHUC BJIOKCHHBIMHU CIIMCKAMH, KOIIMPOBAHHUC



CIIUCKOB, OIEpalliy HaJl CHMCKaMH: HHJIEKCALU U CPE3bl; U3MEHEHUE CIUCKA; 10-
UCK, COPTUPOBKA U 00Xx0xa; u3MeHeHue cnucka. Koprexu B Python: cunTakcuc,
crenu@uKa UCIOIb30BaHUS.

Tema 3. CsioBapu, MHOKECTBA U BbIPAKEHUS-TEHEPATOPHI

CrnoBapu Python. CnoBapu: cemaHTHKa, CHHTAKCUC CO3J[aHUS, OTEPAIHH
HaJ CJIOBapsIMH, IepeOOop 2JIEMEHTOB CIOBAPSI.

MmuoxectBa B Python. MHOecTBa: ceMaHTHKa, CAHTAKCHUC CO3/IaHUS, OTIe-
paluu HajJ CIoBapsAMH, nepedop 3nemMeHTOB cioBaps. Cnenuduka onepanui ¢
MHOX@ecTBaMu B Python.

Bripaxxenusi-renepatopsl B Python. BelpaxkeHus-reHepaTopsl 1)1l CHUCKOB:
CEMaHTUKAa M CHHTakcuc. [Ipumep: 3amada mpuBeneHHs cnucka K "Tuiockomy'
BHUy. BeIpakeHHsI-reHepaTopsl Il MHOKECTB U cioBapei. Kelcsl nenosip3oBa-
HUS U IPOU3BOAUTEIBHOCTh PELIEHUIN C UCIIOJIb30BAHUEM BBIPAXKEHUN-TEHEPATO-
pOB.

Tema 4. @yHkuuu

®yukuuu B Python: obmas cemantuka. Co3ganue QyHKIUM U €€ BBI3OB.
Pacnionoxenue onpenenenuit Gyukiuii. AHoHuMHbIe QyHKIMN B Python. Heobs-
3aTeNibHbIE MapaMeTphl PYHKIMI U CONOCTaBIEHHE N0 KitouaM. Bo3Bpailienue He-
CKOJIbKMX 3HauUeHUH U3 QyHKUMU. PacriakoBKa U 3armakoBKa apaMmeTpoB QyHKIUU.
AHHOTaIMU U JOKyMEHTUpOBaHUE (PyHKIMH. [ T0OaNbHbIE U JTOKAJIbHBIE IEPEMEH-
HBIE.

Tema 5. Pabora ¢ daiiiaMmu 1 00padoTKa HCKJIIOYNTEIbHBIX CHTYaUM i

OO6paboTka uckimoueHuii B Python: xelicel mns ucnonb3zoBanusa. UHCTpyK-
uus try ... except ... else ... finally. Knaccel Bcrpoennbix uckmntouenuit. Coznanue
II0JIb30BATENbCKUX UCKIIOUeHn. MHCTpyKma assert.

Pabota ¢ daiinamu B Python. Konnenust haiina B coBpemennbix OC U s13b1-
Kax mporpammupoBanus. Onepanuu ¢ gailiaMmu: OTKpbITHE/3aKpbITHE (haiina, uyTe-
HUE ¥ 3alTUCH U JAPYTHE METOJIbI IJIsl paboThl ¢ (aitnamu. MHCTpyKIms With ... as u

€€ UCMOJIb30BaHue /s (hailsioB.



CoxpaneHnure 00beKTOB B (paiist ¢ momoirsio MoayJas pickle u shelve. Monyis
CSV

Tema 6. MoayJiu ¥ makeTsbl

Moaynu u maketsl B Python: moxos kK cTpyKTypUpOBaHHIO IPOTPAMMHOTO
KOJIa C TIOMOIIBIO MOTyJieH 1 makeToB. CHHTaKcUC ummoptupoBanus B Python. Co-
3naHue U pabota ¢ makeramu B Python. [ToBropHas 3arpy3ka MoayJien.

Hammcanwve u 3ammyck ckpuntoB Ha Python. YcranoBka Motyieit u3 rio6ans-
HOT'O PEIO3UTAPUS

Tema 7. BBeeHue B 00beKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBAHME

[Ipeanoceuiku u uctopus nosisnenus OOIL. O6bvekTs! 1 Kiaccsl B OOIL.

[Tpunuuns! u ocHoBHbIe MexaHnu3Mbl OOIIL. Jloruka paGoTel abcTpakiuy, HHKAII-
CYJIALIMH, HACJIEIOBAHUS U TOJIUMOpU3Ma.

Python xak 00BEKTHO-OPHUEHTUPOBAHHBIN SA3BIK IPOrpaMMUpOBaHus. bazo-
Bble Bo3MoxkHOCTH OOII B Python: coznanue kiiaccoB 1 00ObEKTOB; HACIEIOBAHUE
U nnouMoppu3M; GyHKIMs super(); mpoBepKa MPUHAJJIEKHOCTH K Kiaccy. bazo-
BbIC TUIIBI B Python.

Tema 8. O6beKTHO-OPHEHTHPOBAHHOE TIPOrpamMMupoBanne B Python

MeTonbl KJIacCOB U CTaTUYECKHE TIEpeMEeHHbIe U MeTO bl B Python. Ympas-
JICHHE JTOCTYIIOM K aTpuOyTam kiacca B Python. /lunamuueckue onepanuu ¢ atpu-
Oytamu u untpocnekuus B Python. Mcnonb3oBanue crienuanbHbIX METOJIOB AJIs
pacmMpeHHOro (yHKIMOHAjla TMOJIb30BaTelbcKuX KiaccoB. Keiic moctpoenus
uepapxuu KJIaccos.

Tema 9. BBenenne B pyHKIMOHAIBbHOE POTPAMMHPOBAHHE

[Tapagurmel ¥ UAMOMBI TPOrPAMMHUPOBAHHUSA, OOIIast KOHIEHIHS (PyHKINO-
HaJIBHOTO MPOTrpaMMUpoBaHusi. OYHKIIMOHAIBHBIE SI3bIKH TPOTPAMMHUPOBAHUSI.

®OyHKIUY "rpakiane mepBoro kiacca', GyHKIIMHA BBICIIETO TOPS/IKA, 3aMbl-
KaHus, GyHKIUU 0e3 moOouHbIX 3P hEeKTOB, peKypcs, XBOCTOBas pekypcus. Heus-

MEHsIEMBbIE CTPYKTYPbI JaHHBIX. IMOMBI, paciipocTpaHeHHbIE B ()Y HKIIMOHATIBHBIX



A3bIKAaX MPOrPAMMUPOBAHUS: UTEPATOPDI, MOCIEAOBATEILHOCTH, JICHUBBIE BHIUKC-
JICHUS1, COTIOCTaBIIEHUE C 00pa3lioM, MOHA/IBI.

DneMeHThl (PYHKIIMOHAIBHOTO MporpammupoBanusi B Python: gpynkium —
rpaxkJiaHe IepBOTO Kilacca; TI00abHbIC U JIOKAJIbHBIC IIepeMeHHbIe B Python; Bio-
»KeHHbIC (YHKIIUH K 3aMbIKaHus B Python.

Hexopatopsl B Python: ucnonb3oBanue u co3zianue COOCTBEHHBIX JIEKOpa-
TOPOB.

Tema 10. dyHknuoHa IbHOE MporpaMmMupoBanue B Python

[Toxxom: map, filter, reduce. Peammzanus ¢pynkuii map, filter, reduce B Py-
thon.

Urepatopsl B Python, urepupyemsrit Tun nanusix. Mogyis itertools.

OyHKIMH-TEHEPATOPBI U BhIpaKeHHsI-TeHepaTopkl B Python.,

Tema 11. CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, OUepen, CIIUCKHU.

BBeneHne B aHanu3 CI0KHOCTH AJITOPUTMOB.

MaccuBsl ¥ X OTJIMYHE OT CIUCKOB B Python. /lunamudeckre MacCHBBHI,
CJIOKHOCTH ONepalfii paboThl C TMHAMHUYECKUMU MAaCCUBAMH.

Crek, onepanuu co ctekoM. Peanuzanuu creka. Ouepenb, onepanuu ¢ oye-
pensto. Peanu3zaius ouepenu. CBsi3HbIE CIIUCKU, BAPUAHTHI CBSI3aHHBIX CIIHMCKOB.

Tema 12. ATropuT™Mbl NOMCKA U COPTHPOBKH

[Touck B circkax/maccuBax, OMHapHbI MOUCK. COPTUPOBKA U €€ UCTIOJIB30-
BaHME B MIPUKJIAIHBIX 3a]1a4ax.

[IpocThie METOBI COPTUPOBKU: OOMEHHBIE COPTUPOBKH (C pa3IMYHBIMH Ba-
puanusiMu); COPTUPOBKA BBIOOPOM (M3BJIICUCHHEM); COPTHUPOBKA BKIIOUCHUEM
(BCcTaBKaMM).

D¢ddexTuBHBIE METOABI COPTHUPOBKHU: OBICTpas COPTHPOBKA; COPTHUPOBKA

[lenna; coptupoBka cnussHueM. CpaBHEHNE PA3JIMYHBIX COPTUPOBOK.
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5.2. Yue6HO-memamuyeckuil njiaH

No HaunmeHoBaHue TpynoemkocTh B yacax DopMBbI TEKYyLLET0
TeM Bcero AynutopHas pa6ora KOHTPOJIsl ycneBa-
/11 (pa3neJioB) 06 I C 3 C €MOCTH
NHCIMILTHHDL eK- eMHU- aHATHS amo-
ma | UM | HapHI, B UHTEp- | CTOSI-
1, B IOPaKTU- | aKTUB- TeJbHAas
T.4. YECKUE HBIX padora
: 3aHSATHUS bopmax
CamocrosiTenpbHOE
Bsenenue B mpo- pelenue 3a7a4
L rpaMMHUPOBAHUE 18 8 - 8 2 10 (mporpamMmmupoBa-
na Python HHE), BBICTYILJICHHE
Ha CEMHHApPE
CamocTosTenbHOoe
Ynpagistonue
S — peleHue 3a1a4
2 YKIHH, 18 | 8| - 8 2 10 | (uporpammuposa-
CIHCKH U KOp-
HUE), BBICTYIIJICHHUE
TEXHU
Ha CEMHHape
CamocrosTenbHoe
CnoBapu, MHO-
JKecTBa U BbIpa- petiierme sajad
3. 18 8 - 8 2 10 (mporpamMmmupoBa-
KEHHSA-TeHEepa-
HUE), BHICTYIIJICHUE
TOpPBI
Ha CEMHHApPE
CamocTosTenbHOoe
pelieHue 3a1a4
4. OyHKIUN 18 10 - 10 2 8 (mporpammupoBa-
HUE), BBICTYIIJICHHE
Ha CEMHHape
Pabota c daii- CamocTosiTenbHOe
JaMM U oOpa- pelieHne 3a1a4
5 | gorka uckmoun- | 18 8 - 8 2 10 (mporpammupoBa-
TEJBHBIX CHTYya- HHE), BBICTYIIJICHHE
807041 HA CEMHUHApe
CamocTosTenbHOoe
) pelieHue 3a1a4
6. | Moy u ma 18 8 - 8 2 10 (mporpammupoBa-
KETBI porp P
HUE), BBICTYIIJICHHE
Ha CEMHHAape
CamocrosTenbHoe
Beenenue B 00b-
€KTHO-OPHEHTH- pettieHme 3ajad
7. 18 8 - 8 2 10 (mporpammupoBa-
pOBaHHOE TpO-
HUE), BBICTYTIJICHUE
TrpaMMHPOBaHNE
Ha CEMUHape
OO0BeKTHO-OpH- CamocrosiTeTpHOE
8. | eHTUpOBaHHOE 18 8 i 8 2 10 perieHue 3a1a4
IpOTPaMMHUPO-
BaHue B Python
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(mporpamMmupoBa-
HUE), BBICTYIUIEHHUE
Ha CEMHMHape
B CamocrosATensHOe
BEJICHHE B
o | ynxumomas- peleHue 3a1a4
" | Hoe mporpammu- 18 8 i 8 2 10 (nporpammuposa-
poRaHHe HHE), BBICTYIIJICHHUE
Ha CEMHMHape
@ CamocrosiTenpHOE
YHKIIMOHAJTb-
10. | HOe mporpai- pelieHue 3a1a4
- poBaHHe s 16 8 - 8 2 8 (mporpammupoBa-
Python HUE), BBICTYIICHUE
Ha CEMHUHape
CamocrosiTenpsHOE
CTpyKTyphl J1aH-
11. | HBIX: MAacCHBBI, peltierie salad
| crexu ouepem 20 10 - 10 2 10 (mporpammupoBa-
CHHCK’H ’ HHE), BBICTYIUICHUE
Ha CEMHUHape
CamocrosTenbHOe
ANTOPUTMEI TI0- peleHue 3a1a4
12. | yexa u coptu- | 18 8 - 8 10 10 (mporpammupoBa-
POBKH HHE), BBICTYIUICHUE
Ha CEMUHape
B nenom o nuc- 216 | 100 | 32 68 30 116 KontponbHbie
LUTIJIMHE paboThI
Hroro B % 32%
5.3. CodepircaHue ceMuHapos, npaKkmu4ecKkux 3aHamutl
HanmenoBanue ITepeyennb BONPOCOB 1Jisi 00CYKACHUSI HA CEMU- Dopmbl
TeM HAPCKMX, NMPAKTHYECKUX 3aHATHAX, PeKOMEH/yeMble NpoBe/leHus!
(pa3neJioB) HCTOYHUKHU U3 pa3nesioB 8,9 (ykasbiBaercs pasjes H 3aHATHH
AUCUMITUHBI MOPAIKOBBII HOMepP HCTOYHHMKA)
VYcranoBka Python, ycranoBka auctpubytuBa Anaconda. | UHauBHlyanbHOE  BBI-
1. BBezeHue B mpo- PaboTa B MHTEpakTUBHOM peXUMe MHTeprperaTtopa. MH- | monHeHue 3a/laHuM,

rpaMMHUpPOBaHHC Ha

Python

TepakTuBHas obosouka [Python notebook: mpunIHnIEI pa-
O0TBI ¥ IPUMEHEHUSI.

HUcemounuku: 8.1; 8.2; 8.3

rpynmnoBoi paszbop pe-
3yJIbTATOB BBHITIOJTHCHHS
3ananuit (He meHee 30%
BPEMCHHM Ha WHTEPAaK-
THUBHBIE TEXHOJIOTHH)

2. VYmupasisiouye
KOHCTPYKIIUH,
CIIMCKH U KOPTEKHU

ba3oBbie unCIOBBIE TUITBI, CTPOKH, CIIUCKH, CIIOBApH, Ie-
pemMeHHbIe, 0a30BbIE ONEPATOPHI.

HUcemounuku: 8.1; 8.2; 8.3

NunuBunyanbHOE  BBI-
MTOJTHEHHE 3a1aHU,
TPYIIIOBON pazbop pe-
3yJIbTATOB BBIMTOJHEHHS
3ananuii (He MmeHee 30%
BPEMEHU Ha WHTEpaK-
THUBHBIC TEXHOJIOTHH )
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3. CmoBapu, MHO-
KECTBa M BBHIpaxe-
HUS-TEHEPATOPbI

MmuosxectBa B Python. MHoOXecTBa: ceMaHTHKA, CHHTAaK-
CHC CO3JaHMs, OTepaluy HaJ cIoBapsMH, mepedop aie-
MeHTOB cioBaps. Crieruduka omneparuii ¢ MHOKECTBAMU
B Python. Breipaxkenusi-renepatopsl B Python. Bripaxke-
HUSI-TEHEPATOPHI JJIsl CHUCKOB: CEMAHTUKA U CUHTaKCHUC.

HUemounuku: 8.1; 8.2; 8.3

NunuBunyansHOE  BBI-
MOJIHEHHE 3aJIaHNM,
rpynmnoBoi paszbop pe-
3yJIBTATOB BBITTOJHEHHUSI
3ananuit (e menee 30%
BPEMEHU Ha HWHTEpaK-
TUBHBIC TCXHOJ'IOI‘I/II/I)

4, OyHKIMHA

Cosznanue QyHKIHA, 00J1aCTh BUIUMOCTH IIEPEMEHHOM,
nepeaada apryMeHToB B pyHkiuto. JIsmoaa-pyHKIuy.

Uemounuku: 8.1; 8.2; 8.3

NunuBunyansHOE  BBI-
MOJTHEHHE 3aJIaHu,
rpynmnoBoi paszbop pe-
3yJIbTATOB BBITOJHECHUSI
3ananuii (He meree 30%
BPEMECHHM Ha HHTEpaK-
TUBHBIC TEXHOJIOTHH)

5. Pabora ¢ daii-
namMu u oOpaboTka
HCKITIOYUTEIbHBIX
CUTYyaLUi

Uckmouenns. Muctpyknus try...except...else...finally.
Kraccsl BCTpoeHHBIX HcKiIroueHuH. Co3jaHne 1mojb30Ba-
TEJILCKUX UCKITIoUeHnid. MHCTpyKIus assert.

Pabora ¢ daiinmamu B Python, omepauuu ¢ daitnamu: ot-
KpBITHE/3aKpbITHE (aiia, YTEHUE W 3alUCH U IPyTUe Me-
TOJIBI IS paboThI ¢ aitnamu. MucTpyKkuus With ... as u ee
UCIIOJIb30BaHUE 115 (PaiiiioB.

HUemounuku: 8.1; 8.2; 8.3

WuauBuayanbHOE  BBI-
MOJHCHUE 3aIaHuM,
rpynmnoBoi paszbop pe-
3yJIbTATOB BBHITIOJTHCHHS
3amanuii (He meHee 30%
BPEMCHH Ha WHTEPaK-
TUBHBIC TEXHOJIOTHH )

6. Moaynu u na-
KETBI

VYcTpoiicTBO MOyJieH M MAaKeTOB, HHCTPYKIMU IMPOrt u
from. Co3nanme coOCTBEHHBIX MOJIYJICH U TAKETOB.

Uemounuku: 8.1; 8.2; 8.3

NupuBuiyansHOEe  BBI-
TIOJTHCHUE 3aJJaHHi,
TpyIIOBON pazdop pe-
3yJIbTATOB BBIMTOJHEHHS
3ananuii (He MmeHee 30%
BPEMEHU Ha WHTEpaK-
THUBHBIC TEXHOJIOTHN)

7. BBenenue B 005-
€KTHO-OPUEHTHUPO-
BaHHOC TIPOTPaM-
MHUPOBaHHE

Bazosbie Bo3moxkHocTH OOIT B Python: co3nanue kiraccos
U 00BEKTOB; HaclieZJoBaHHE M HoauMoppusM; (QyHKUIUSA

super().

Uemounuku: 8.1; 8.2; 8.3

WuauBuayanbHOE  BHI-
MOJHCHUE 3aJIaHHMH,
rpynmnoBoi paszbop pe-
3yJIbTATOB BBHITIOJTHCHHSI
3ananuii (He meHee 30%
BPEMCHHM Ha WHTEPAaK-
THUBHBIE TEXHOJIOTHH )

8. OOBEeKTHO-OpH-
SHTUPOBAHHOE TIPO-
rpaMMHUpPOBaHUE B

Python

MeTo1bI KJTacCOB U CTaTHYECKUE TIEPEMEHHBIE U METO/IBI B
Python. Ynpaenenue noctymnom k arpudyram kiacca B Py-
thon. Jlunamuueckue omnepanuu ¢ aTpuOyTamMu U MHTPO-
cnekius B Python. Mcnons3oBanue crenuaibHbIX METO-
TI0B TUTst pacmpeHHoro ¢dbyHKIIMOHAA
M0JIb30BaTEIbCKHUX KJIacCOB. Kelc mocTpoeHus: uepapxuu
KJIaCCOB.

HUemounuxu: 8.1; 8.2; 8.3

I/IHJII/IBI/IJIyaJ'IBHOC BbI-
MTOJTHEHHE 3a/IaHMH,
TPYIIOBON pazbop pe-
3yJIbTATOB BBIMOJHEHHSI
3anmanuii (He MmeHee 30%
BPEMEHH Ha HWHTEpaK-
THUBHBIC TeXHOHOFI/II/I)

9. BseaecHue B
(byHKIMOHATBHOE
pOTrpaMMHUpPOBa-
HUE

OnemMeHThl (YHKIMOHAIBLHOTO MPOrpaMMHUpOBaHus B Py-
thon: GpyHKIMYU — rpaxiaHe MepBOro Kjacca; riodanbHble
U JoKalbHble nepemMeHHble B Python; BrnoxeHHble QyHK-
UM ¥ 3aMbIKaHus B Python.

NupuBuayanbHOE  BHI-
MOJIHEHUE 3a/laHuH,
TPYIIIOBON pazbop pe-
3yJbTaTOB BBIMOJTHEHUS
3ananuit (He MmeHee 30%
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Jlexopatopsl B Python: ucnons3oBanue u co3ganue coo-
CTBEHHBIX JI€KOPATOPOB.

Uemounuku: 8.1; 8.2; 8.3

BPEMEHU Ha MHTEpaK-
TUBHBIE TEXHOJIOTUN)

10. ®dyHKHMOHAIB-
HOE TIPOTPaAMMHPO-
Banue B Python

Peanuzamus ¢hynakumii map, filter, reduce B Python.
Ureparopsl B Python, utepupyemsbiii Tun nanaeix. Mo-
Iyib itertools.

Uemounuku: 8.1; 8.2; 8.3

WHnuBuayanbHOE  BBI-
MOJHCHUE 3aIaHUM,
TPYIIOBOK pazbop pe-
3yJbTATOB BBHITIOJTHCHHUS
3amanuii (He meHee 30%
BPEMCHH Ha WHTEPAaK-
THUBHBIE TEXHOJIOTHH )

11. CtpyKTypBl
JAHHBIX: MaCCHBBHI,
CTeKHM,  OdYepenu,
CIIMCKH

MaccuBbl ¥ HMX OTIMYME OT cHOUckoB B Python.
JluHamMuueckre MacCHUBBI, CIIOKHOCTh ONepaluii paboThI ¢
JUHAMHUYCCKUMHU MaCCUBaMU.

Crek, onepauuu co crekoM. Peanuzanuu creka. Ouepenp,
omepanuu ¢ odepennto. Peanmmzanus ouepenu. CBsi3HbIE
CIIUCKH, BAPUAHTHI CBSI3aHHBIX CITHCKOB.

HUemounuku: 8.1; 8.2; 8.3

NupuBunyansHOE  BBI-
MOJTHEHHE 3aJIaHui,
rpynmnoBoi paszbop pe-
3yJIbTATOB BBITOJHECHUSI
3ananuii (He meHee 30%
BPEMCHM Ha HHTEpaK-
TUBHBIC TCXHOJIOFI/II/I)

12. AnropuTMBlI 110-
MCKa U COPTHPOBKH

Peammzanus Ha Python mpocThIX METOIOB COPTHPOBKH:
OOMEHHbIE COPTHPOBKHM (C pa3lIMYHBIMH BapHaLUAIMU);
COPTUPOBKA BEIOOPOM (M3BJIEUEHHUEM); COPTUPOBKA BKIIO-
YyeHueM (BCTaBKaMHu).

Peanuzanus Ha Python sddexTtuBHBIX METOI0B COpTH-
POBKH: ObICTpasi COPTUPOBKa; copTuposka Lllenna; copru-
POBKA CIIMSHUEM.

Uemounuku: 8.1; 8.2; 8.3

NupuBunyanbHOE  BBI-
TIOJTHCHUE 3aJJaHHH,
TpyIIOBON pazbop pe-
3yJIbTATOB BBIMOJIHCHHUSI
3ananuii (He meHee 30%
BPEMEHU Ha HWHTEpaK-
TUBHBIC TCXHOJIOFI/II/I)

6. IlepeyeHb yueOHO-MeTOAMUYECKOT0 oOecmevyeHHus JJIsl CaMOCTOSITEIb-

HOIl padoThl 00y4aIOIIMXCS MO TAUCHMILJIMHE

6.1. IlepeyeHb eonpocos, 0MEOIUMbBIX HA CAMOCMOsIME/NbHOE 0C80eHUEe
ducyunauHsl, hopMel HEAydUMOPHOU caMOCMOsIMeAbHOl pa6ombul

HaumeHnoBanue rem
(pa3aesioB) AMCHUIIHHBI

Hepeqeﬂb BOIIPOCOB, OTBOJIMMBIX HaA
CaMOCTOATEC/IBHOC OCBOCHHC

®opmMbI BHEAYTUTOPHOM
CaMOCTOATEIbLHOMI

padoThbI

1. BBenieHue B mporpammu-

poBanue Ha Python

Cpena nporpammupoBanus. Mcnonb3oBanue
JIOKyMEHTAIUH.

NunuBryansHOE BBITTOJTHEHNE
3aI[aHI/II71 C UCHOJIL30BaHUEM JU-
pyter Notebook.

2. YrpaBisione KOHCTPYyK-
I[UU, CIIUCKU U KOPTEKHU

OHepI/IpOBaHI/Ie BJIOXKXCHHBIMHU CIIMCKaMHU, KO-
IMUPOBAHUEC CIIMCKOB, HCKOTOPHBIC OIICpaluu
Haza CITMCKaMMU.

NuauBuayanbHOE BHIMIOTHEHNE
3aJaHNUH C UCIOJIb30BaHuEM JU-
pyter Notebook.
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3. CiioBapu, MHOXeCTBa U
BBIPAKECHUSA-TEHEPATOPEI

Bripaxxenusi-reneparopst B Python. Beipa-
KCHUS-TEHEPATOPHI Ui CIIOBapel U MHO-
JKECTB: CEMAHTUKA, CHHTAKCUC U IPAaKTUYE-
CKO€ HCIIOJIb30BAHME.

I/IHIII/IBI/II[yaHBHOG BBITIOJTHCHUC
3aJaHUH C UCIIOJIL30BaHUEM JU-
pyter Notebook.

4. OyHKIMMN

Bo3BpailieHue HECKOJbKHMX 3HAYCHUH U3
¢yHkuuu. PacakoBka u 3amakoBKa mapa-
METPOB (PYHKITUH.

WuauBuayanbHOE BBITOJTHCHHE
3aJaHUH C UCIOJIb30BaHueEM JU-
pyter Notebook.

5. Pab6ora ¢ daitnamu u 06-
paboTKa MCKIFOUUTEIIbHBIX
CUTYyalHNi

Coxpanenue 0ObEKTOB B (pai1 ¢ MOMOILBIO
monyJs pickle u shelve. Moayns CSV.

I/IHIII/IBI/II[yaHBHOG BBITIOJIHCHUEC
BaI[aHI/Iﬁ C UCHOJIbL30BaHneM JU-
pyter Notebook.

6. Moaynu 1 makeThbt

Hamucanue u 3amyck ckpuntoB Ha Python.
VYcraHoBka MOAyJ€l U3 I100aJIbHOTO pero-
3UTOPHSL.

WNuauBuayaibHOE BBITIOTHCHHE
3aJaHUH C UCIOJIb30BaHuEM JU-
pyter Notebook.

7. BBenenue B 00OBEKTHO-
OPUEHTHPOBAHHOE ITPOTPAM-
MHUPOBaHUC

bazossle Tumsl B Python: B3risia ¢ Toukwu 3pe-
"Husa OOII. Meroasl 0a30BBIX TUIIOB.

WuauBuayaibHOE BBITOJTHCHHE
3aJaHUN C UCIIOJIb30BaHuEM JU-
pyter Notebook.

8.  OOBEKTHO-OPHEHTHUPO-
BaHHOE MPOrPaMMHPOBAHUE
B Python

ITpoBepKa MPUHAIICKHOCTH K KJIaCcCy U UH-
tpocnekius B Python.

I/IHIII/IBI/IIlyaHI)HOG BBITIOJIHCHUEC
3a,I[aHI/H71 C UCHOJIb30BaHueEM JU-
pyter Notebook.

9. BBenmenue B (QYyHKIHO-
HAJIBHOE MPOTPAMMHUPOBA-
HHE

Peanusanus nexoparopoB ¢ napamerpamu B
Python.

I/IHIII/IBI/IIlyaHI)HOG BBIIIOJIHCHUC
3aJaHUH C UCIOJIb30BaHuEM JU-
pyter Notebook.

10. dyHKUMOHATIBHOE TIPO-
rpamMupoBanue B Python

DyHKIUH-TEHEPaTOPbI M BbIPAKECHHSI-TCHE-
paropsl B Python.

WuuBuyanbHOE BBITIOJIHEHUE
3aJaHUH C UCIOJIb30BaHuEM JU-
pyter Notebook.

11. CrpykTypbl JaHHBIX:
MAacCHUBBI, CTEKH, OUYEPEIH,
CIHICKH

Peanuzanust pa3nuyHbIX BapUaHTOB CBSI3aH-
HBIX CIUCKOB Ha Python.

I/IHI[I/IBI/I,I[yaJ'ILHOG BBITIOJIHCHUC
BaﬂaHI/Iﬁ C UCHOJIL30BaHueEM JU-
pyter Notebook.

12. AnroputMmsl noucka u
COPTHPOBKH

CpaBHEHHE DPA3IUYHBIX COPTHPOBOK (IIPO-
CTBIX U 3P (PEKTUBHBIX) C HCIOJIb30BAaHHEM
ux peanm3sanuii Ha Python.

I/IHI[I/IBI/II[yaJ'IBHoe BBITIOJTHCHUEC
BaﬂaHI/Iﬁ C UCHOJIL30BaHueEM JU-
pyter Notebook.

6.2. [lepeueHs eonpocos, 3adaHull, mem 011 N0020MOBKU K meKyujemy

KOHmMpoJirno

Ilpumepnuie 6onpocwt K KOHMPOILHLIM PadOMam

Kounrpoabnas padora 1

©oOoNOO Ok wWwdDRE

Onepauun Hajg OyJIEBCKUMU TTEPEMEHHBIMM.
Jlunamuyeckas Tunu3sans B Python.
[Ipeobpa3zoBanue Tumos B Python.

Cosznanue ctpok B Python.

Opraunuzanus u npumep nukia While B Python.
Opranuzanus 1 npumep nukia for 8 Python.
Omneparuu Haj ciioBapsimMu B Python.
BripaxxeHus-reHepaTopsl s CIIUCKoB B Python.
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10.Heo6s3arenpHble mapaMeTpsl GyHkImil B Python.

11.3anakoBka 1 pacnakoBka napameTpoB B Python.

12.AHHOTAIMU ¥ JOKYMEHTUPOBaHKE (yHKITUH.

13. Co3nmanue 00beKkTOB B Python.

14. YpaBieHue 10CTyNOM K atpubyTam kiacca B Python.

15.BoinoaHenre naTpocnekuuy B Python.

16. 3ambikanus B Python,

17. Ucnionb3oBanue gekopatopoB B B Python.

18.Co3nanue coOCTBEHHBIX JIeKOopaTopoB B Python.

19.Komnunsitop u uaTEppeTaTop. JJOCTOMHCTBA M HEJOCTATKH.

20.Ha3zoBuTe 1 JanTe KPATKYIO XapaKTEPUCTUKY OCHOBHBIX KJIACCOB SI3bIKOB
MPOTpaMMHUPOBAHUS.

21.BcTpoeHHbIe YHCIIOBBIC TUITHI si3bIKa Python.,

Kourpoabnas padora 2

Cnucku. Co3anue, OCHOBHBIE OIEpaIIUH.

OCHOBHBIE METObI CIIUCKA.

Koprexu. Co3nanne, OCHOBHBIE METO/IbI U OTIEPALTUH.
CnoBapu. Co3gaHne, OCHOBHBIE OTIEpaLIHH.

Mertoasb! 17151 pabOThI CO CIOBAPSIMHU.

© oo N s

MmuoxectBa. Co3nanue, OCHOBHBIE METO/IbI ¥ OTIEPALIHH.

10.ITepemennsie. [IpaBuna nMeHOBaHUS IEPEMEHHBIX.

11.JImHaMudecKast TUITN3AIHS.

12.0OmepaTopbl CpaBHEHHS M JIOTHYECKHE OMIEPaTOPHI.

10.UucTpykuus if...else.

11.MucTpykius nukia while.

12 . MucTpykius mukia for.

13.Co3nanue u BbI30B (PYHKITUH.

14 Ilepenaua apryMeHTOB (QYHKIIHIO.

15.®yHKIIMU-TEHEPATOPHI.

16. JIamOaa-pyHKIUU.

17. Monymu. Muactpykiuu import u from.

18. ba3oBbie MPUHIUIIBI 00bEKTHO-OPHUEHTHPOBAHHOTO MPOTPAMMUPOBAHUS.

19.Knacc, meton kinacca, atpulyT kiacca. OnpeeseHue Kiiacca u Co3/1aHnue
AK3EMIUISIpA KJ1acca.

20.KoHCTpYKTOp U IECTPYKTOP.

21.HacnenoBanue.
16



22. AOcTpakTHbBIE METOJIBI KJ1acca.

23. Cratnueckue METOAbI Kiacca.
24.CBoiicTBa Kjacca.

25.Uckmrouenns. O6paboTKa UCKITIOUEHUH.
26.Ilonp30BaTeIbCKHE UCKITFOUCHUS.

Ilpumepul 3a0anuit KOHMpPOIAbLHBIX padoOm

Kounrpoabnas padora 1

. B CTPOKC coz:epmameﬁ IMOCJICAOBATCIbHOCTD CJIOB, PA3ACIICHHBIX 3aIIATBIMHA

yAAJIUTh BCE HeUeTHbIE cioBa. OTBET MpeICTaBUTh B BUJE cTpoku. [Ipumep:
ctpoka 'SIX,SEVEN,EIGHT,NINE,TEN' Oyxer mnpeoGpa3oBaHa B:
'SIX,EIGHT, TEN".

. M3 ciucka CrucKoB 3JIEMEHTaMU KOTOPOTO SIBJISIOTCSI TEKCTOBBIE CMBOJIBI
coOpaTh CTPOKY, B KOTOPOW BJIOKEHHBIC CIHCKHA OOBCIMHEHBI B CJIOBA, a
CJIOBaA Yepe3 3arsiTyr 00beIMHEeHBI B cTPOKy. [IpuMep cimcok Buga [['E', '€,
n','y'], ['m', 'e', e, 'n','y'], ['m', "', n', 'e', 'y'], ['m', '0', 'e']] Oynet nmpeobpa-
30BaH B cTpoKy ‘Eeny,meeny,miney,moe’

Kourpoabnas pabora 2

CoznaTth uepapxuio KjiaccoB AJisi (PYKTOB, MPOAAIOIIMXCS B Mara3uHe.
Wepapxust nomkHa coiepxatb He MeHee 3 kiaccoB. OOBEKTHI TOJKHBI CO-
JepaTh HE MeHee 2X aTpuOyToB U 2X MeToa0B. Peann3oBaTh MeXaHU3M
aBTOMATHUYECKOT0 MOJcueTa KOJIMYeCTBa BCEX CO3AaHHBIX (PPYKTOB U aBTO-
MaTHUYECKOrO MPHUCBOEHUS KAXKIOMY (PYKTY YHMKAJIBHOTO HAECHTU(UKA-
Topa. HeobxonuMo 3amogHUTH CHUCOK MPEICTAaBUTEISIMH BCEX KIJIACCOB
(Bcero He meHee 10 00BEKTOB) U MPOAEMOHCTPUPOBATH PAOOTY CO3TAHHOTO
MEXaHHU3Ma.

. PeanmsoBath gexopatop ¢ iMeHeM NOt_NONE, KOTOPKIi TeHepUpyeT UCKITIO-
YUTENBHYI0 CUTYAIMIO €CIU JeKopupyemas (yHKIHs BEpHYJa 3HAYCHUS
None. (20 6amioB)

. Ucnonb3ys renepaTop ciioBapei (M He UCMOJIb3Ys KOJI BHE HETO) HHBEPTH-
pOBaTh CIIOBApb, T.€. CAELNATh KIIOYM CIIOBapasi, €ro 3HaY€HUSIMU U Ha000-
poTo. 3HaYeHHUs1, KOTOPbIE B UCXOTHOM CJIOBape MOBTOPSIIOTCS HE T0OABIAThH
B UTOroBbl cioBapb. Ilpumep: {'a":1, 'b"3, 'c:4, 'd 3} -> {l:'a, 4:c'}
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6. Peanm3oBath jJekopaTop ¢ MeHeM Print_type, BBIBOIAIIMI Ha TIeYaTh THIT

3HAYEHHUS, BO3BPAILIAEMOI0 IEKOPUPYEMOi HyHKIHEH.

Kpurepuu 0a1/bHOH OLEHKH Pa3jIMYHBIX (POPM TEKYLIEro KOHTPOJIA

ycneBaeMoCTH

Kpurepuu 0aymibHON OLIEHKU Pa3IUYHBIX (OPM TEKYLIEro KOHTPOJIS yCIie-

BAaCMOCTH COACPIKATCA B COOTBCTCTBYIOIINX MCTOIHYCCKHUX PCKOMCHAAIUAX I[e-

[MapTaMCHTA aHAJIM3a JaHHbIX 1 MAIIKUHHOTO O6y‘{€HI/ISI

7. ®OoH/I OLIEHOYHBIX CPEACTB JJIsl POBeAeHNs IPOMEKYTOYHOI aTTecTAlNu
00y4arIuxcs Mo JUCUHUIINHE:

HepequL KOMHCTCHHI/II;’I C YKa3aHUCM HWHAHUKATOPOB UX JOCTHXKCHHUS B IIPO-

1[ecce OCBOEHHUs 00pa30oBaTEIBLHOM MPOrpaMMbl COJIEPKUTCS B pazjene 2. «llepe-

YeHb NIAHUPYEMBIX Pe3VIbMamos 0C80eHUs 00paA308aAMENbHOL NPOSPAMMYL C YKA-

3arHuem um)ummopoe ux oocmudicenus u Na1arupyembsblx pesylbmamoes 06yquuﬂ

no OUCYUNTUHEN.

TunoBbie KOHTPOJILHBbIE 3aIaHUSI UJIW MHbIE MATEPHUAJIbI, HEOOX0AMMbIE JIs
OLICeHKHU MHIUKATOPOB A0CTHKEHUS KOMIIETEHUUI, YMEHUH U 3HAHUM

Ipumepwl 3a0anuii 014 OUEeHKU UHOUKAMOPOE 00CHUNCCHUA KOMNEMEHY UL

30BaTh  NPUKIAJHOE
nmporpaMMHoe oOecre-
YeHUE NpPU peIIeHUH
PO eCCHOHATBHBIX
3a1a4

Kopn HaunmeHoBanue 3ananus
KOMIIETEHIIM U KOMIIETEHIIMHU
YK-4 CnocoOHocTh ucnoib- | 1. Mcnosib3yeT 0CHOBHBIE METOABI M CPeACTBA MOJIY-

YeHHs, TNpPeICTaBJICHUsl, XPaHEHHs M 00padoTKH
JAAHHBIX.

IIpumep TUIIOBOrO 3a1aHHUA
Hanummre ckpunt Ha Python oOpaGaTsiBatomumii Tek-
CTOBBIM (haill Tak, YTO B HEM BCE 3arJlaBHbIE OYKBBI
npeoOpa3yroTcsi B CTPOYHBIE.

2. [leMoHcTpHpYeT BJajieHHe NMpodeccHoHATbHBIMHI
MaKeTaMM NMPUKJIATHBIX IPpOrpaMmm.

IIpuMep THIIOBOTO 3aJaHUSA
VYcranoBute maker Anaconda 3amycTute Mmporpammy
Jupyter Notebook cocraBsTe TecToBBI KO Ha Python.
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3. BoiOupaet He00X0AUMOe MPUKJIAHOE TPOTPaAMM-
HOe olecrneyeHUe B 3aBHCHMOCTH OT peliaemMoi 3a-
AavH.

IIpumep TUIIOBOIO 3a7aHMs
Bribepure 6ubmuorexy Python mis xammpoBanus qaH-
HBIX B IIEJIIX OBICTPOTO MOUCKA TEKCTOBBIX CTPOK.

4. Ucnoab3yeT NpUKJIAJHOE IPOrpaMMHoOe olecrie-
YyeHHe ISl pellieHUus KOHKPeTHBIX MPUKJIAIHbIX 3a-
aad.
IIpumep TunOBOIO 3a7aHUSs

Peanusyiite mporpammy Ha Python koTopoii B kadecTse
aprymeHTa KOMaHJaHON CTpoku nepenaercs umsa CSV-
daitma, B MEpPOBOM CTOJIOIE KOTOPOTO HAXOJSATCS
quciia, KOTOpble HEOOXOAMMO OTCOpTHUpoBaTh. IIpo-
rpamMma co3aeT HOBBIH (haiisl, B KOTOPOM MEPBEIH CTOII-
0e1] OTCOPTUPOBAH.

YK-10

CnocoOHOCTh ocy-
HICCTBIIATh TIOUCK,
KPUTHYCCKH aHATN3U-
poBaTh, 00001IaTh U
CUCTEMAaTHU3HPOBATh
uHpopmaruto, nc-
MOJIb30BAaTh  CHCTEM-
HBIW MOAXOJ JJIS pe-
IICHHSI IOCTABJICHHBIX
3ana4

1. Yerko onuchbIBaeT COCTAB M CTPYKTYpPY Tpedye-
MBIX JaHHBIX U MHGOPMALUH, TPAMOTHO peaju3yer
npoieccbl HX cO0pa, 00padbOTKH M UHTEPIPeTAIUI

ITpuMep THIIOBOTO 3a1aHUS
Onummmre ctpyktypy CSV  ¢aiina ¢ukcupyromero
(bakThl TPOJIaXK, HEOOXOIUMOTO JJIS MTOICUETa CyMMap-
HBIX MPOJAX M0 PA3JIUMYHBIM reorpaduyecKuM mopas-
JIEJIEHUAM (PUPMBI.
2. O00CHOBBIBAET CYIIHOCTH NMPOMCXOSIIET0, BbI-
SIBJISIET 3aKOHOMEPHOCTH, IOHMMAaeT MPUPOY BapH-
a0eJbHOCTH

I[Ipumep THNMOBOTO 3aJaHUs

Onumure 3aKOHOMEPHOCTH/BapruabeIbHOCTh B CHHTAK-
cu4ecKknx KoHCTpykiusax Python mis pabotsl co crmc-
KaMH U CIIOBAPSIMU.

3. ®opmyaupyeT NPU3HAK KJIaccH(PUKAIUHU, Bblje-
JisieT COOTBETCTBYIOLIME eMy IPpyHIibl OJIHOPOAHBIX
«00BbeKTOB», HACHTHGUIUpPYET o0IMe CBOWCTBA
3J1eMEHTOB 3THX IpyNI, OLEHUBAET MOJHOTY pe-
3yJbTATOB KJaccH(pUKannu, NoKa3biBaeT NPUKIAL-
HOe Ha3HAYeHHe KJIacCu(PMKANMOHHBIX IPYIII.
IIpuMep THIIOBOTO 3aJaHHUA

OnummTe NOAX0IbI UCTIONB3yeMbIX B Python s rpyn-
MUPOBKH (YHKIMI OPUEHTUPOBAHHBIX HAa 00pabOTKY
OJTHOTUITHBIX OOBEKTOB U pellIeHre OJIM3KHUX 3a/1a4.

4. I'paMOTHO, JIOTHYHO, APTYMEHTHPOBaHO (popmu-
pyeT coOCTBeHHbIEe Cy:KIAeHusl U oueHkH. OTinyaer
(akTBl OT MHEHUIH, HHTEPIIPETALIUHA, OLIEHOK H T.J.
B PaCCyKIACHUAX APYIUX YYACTHUKOB AeATeIbHOCTH
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IIpuMep THIIOBOTrO 3aJaHHA
CdopmupyiiTe COOCTBEHHBIC CYKICHUS O TPUMEHUMO-
ctu Python s penienus 3a1a4 MamMHHOTO 00y UYCHUSI.

5. APryMeHTHPOBAaHHO W JIOTMYHO MpeacTaBJisieT
CBOI0 TOYKY 3peHHs IOCPEeICTBOM M HA OCHOBE CH-
CTEMHOI'0 OIIMCAHUS.

IIpumep TUIIOBOTO 3a1aHUSA
BbICKaXUTE CBOIO TOUKY 3p€HUS O IPUMEHUMOCTH Py-
thon a5 co3nanust KpynHOM KOPIIOPATHUBHOM TpaH3aK-
LIMOHHOM CUCTEMBI Ha S3BIKE IIpOrpamMmupoBaHus Py-

thon.

Teopemuuecxue 60NnpOCHIL 011 NOO20MOBKU K 3auemy, IK3AMEHY

Tema 1. BBenenue B nporpammupoBanue Ha Python

[IpucBoeHue Mo cchuIKe U 1Mo 3HaueHuto. Crnenuduka co3nanus 00bEKTOB U
npucBoenus B Python, oco6ennoctu Python B ¢Bsizu ¢ pacnpocTpaHeHHO-
CTBIO UCITOJIb30BAHUS HEN3MEHAEMBIX THUIIOB.

Crnenuduka TUIU3aLUY B sI3bIKaX MPOrpaMMHUPOBaHUS (Pa3IUYHbIE ACTIEKTHI
tunu3anun). Peanuzanust tunmsamun B Python.

Tema 2. Ynpasiasiiomue KOHCTPYKI[UH, CIIMCKH U KOPTEXKHU

[ukinbr B Python, paboTa u yctpoiicTBo nukia for, THMMYHOE TPUMEHEHUE
range u enumerate B uukie for.

Crucku B Python. OOpaimienue k 3jieMEHTaM CIUCKA M CO3/IaHHUE CPE30B.
O0xo/1 ciMcKa 1 MOMCK 3JIEMEHTOB B ciiucke. KiroueBble onepanuu, NpoBo-
JSIIUE K U3BMEHEHUIO CITMCKA U MTOPOXKAAKOIINE U3MEHEHHbBIE CITUCKH, KOIIH-
pPOBaHUE CIIUCKOB.

Tema 3. CsioBapu, MHOXKeCTBA U BbIPa’KEHUSI-T€HEPATOPbI

CrnoBapu B Python. UtepupoBanue mno cioBapsiM, mpeoOpa3zoBaHuE MEXAY
cioBapsiMu U cnckamu B Python. Onepauuu ¢ npeactaBieHUsIMU CJIOBa-
pen.

Onepanyu co caoBapsIMU, YYUTBHIBAIOIIME BO3MOXKHOE OTCYTCTBHE KIIIOYA.
Onepani MHOTO3JIEMEHTHOIO M3MEHEHUs cioBapeid. Onepanuu mnosse-
MEHTHOTO U3BJICYEHUS U3 CJIOBAPS U UX UCIOJIb30BAHUE.

MuoxectBa B Python. OcHOBHBIE clTOCOOBI CO3/1aHUs, TIOJYYEHUS U U3MeE-
HeHus 3HadYeHui. O0X0/I MHOKECTB. BbINOIHEHHE OCHOBHBIX OIEpaluii ¢
napoi MHOecTB B Python.
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8. Koprexu B Python. Otimuus koptexeii ot cnirckoB. PacriakoBka u 4acTud-
Hasl paclakoBKa KOPTEKEH.

9. BeIpakeHus reHepaTOPhI U reHepaTophl criuckoB B Python. Mcnonk3oBanue
YCJIOBUM B reHepaTopax.

10.DyHKIMY cTaHIapTHON OMOJIMOTEKH 1l pabOThI ¢ KOHTEHHEpaMHU.

Tema 4. @ynkuun
11.00msBrenue u Bb130B (hyHkuu B Python. [Tapamerpsl pyHKIHMH CO 3HaUe-

HUEM I10 YMOJTYaHHUIO 1 KOMMeHTHpoBaHue ¢yHKkiuu. [Tomydernune uadop-

Maru o pyHkiuu. CrocoObl mepeaadu napaMeTpoB MPH BHIZ0BE QYHKITUH.

12.ITepenaua nepeMEHHOI0 KOJIMYECTBA MapaMeTPOB (MMEHOBaHHBIX U HE UMe-
HOBaHHBIX ) B pyHKIMU Python. Bb130B pyHKIIMM C TO3UIIMOHHBIMU Tapa-

METpaMH, HaXOAIIMMHUCS B CIIUCKE, U UMEHOBAHHBIMU [TApaMETPAMH, HAXO-

JSIIIUMUCS B CIIOBape.

Tema 5. Pabora ¢ aitsiaMmu 1 00padoTKa HCKIIOUYNTEIBLHBIX CUTY AUl
13. CUHTaKCHC B CEMaHTHKa 00pabOTKU HCKITFOYUTENBHBIX cuTyanui B Python.

Co3pnanue noJib30BaTebCKUX UCKIIFOYEHUN U MHCTPYKLHUS assert.

14. ba3oBbie onepanuu st paboThl ¢ daitaamu B Python. Mcnonb3oBanue uH-
cTpykimu With ... as Ha npumepe paboThI ¢ daitaamu.

Tema 6. Moay/im 1 makeTbl
15.Moaynu B Python u ux otnuune ot ckpuntos Python. Bapuantsl cuHTak-

cuca UMIOopTa MOJYJIA U 00BEKTOB Moays. [I[puMeHeHre uMIOpTUPOBAH-

HbIX 00beKTOB. [lopsmok moucka Moyseit u crieruduKa ux 3arpy3ku. 3a-

rpy3Ka MOJyJIel U3 INI00ATbHOTO PENO3UTOPHSL.

Tema 7-8. O0beKTHO-OPHEHTHPOBAHHOE IPOTPAMMMPOBAHUE
16.Konnenmus kinacca u oobekta. [Ipunnumnst u mexaauzmbl OOIT.
17.00bsBi€HUE KJIacca, KOHCTPYKTOP, CO3/aHUE€ OOBEKTOB M OJAMHOYHOE

HacienoBanre B Python. Ympasnenue moctymom K aTpuOyTaM Kiacca B

Python.

18. [Tomumopdu3m U yTUHAS TUTIM3AIUS U TIPOBEPKa MPUHAIJICKHOCTH 00bEKTa
K KJ1accy B si3bike Python.

19. MeTopl KJIaCCOB M CTaTUYECKUE MepeMeHHbIe 1 MeTo bl B Python. Crieriu-
aJbHbIE METOJIbI JJISI UCTIOJIb30BAHUSI MOJb30BATEIBCKUX KIACCOB CO CTaH-
JApTHBIMU OTlepaTopaMu U PyHKIUSIMHU.

Tema 9-10. @®yHKuMOHAIBbHOE POTPAMMUPOBaHME
20. OCHOBHBIE BO3MOXHOCTH, MOJACPKUBAEMbIe (YHKIIMOHATBHBIMH SI3bIKAMU

nporpammupoBanus. [logaepixka 31eMeHTOB (PYHKIIMOHAIBHOTO TPOrpam-

MUPOBaHUS B Python.
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21. Konuenmus «QyHKIMH — rpaskjaHe TIepBOro KJ1accay B SA3bIKE MPOTrpaMMHU-
pOBaHUs, MOJEpKKa 3ToH KoHuenimu B Python. Cnernuduka namoOma-
¢bynkuumii B Python ux BO3MOKHOCTH U orpaHryueHus. TUIIHYHBIE ClLICHApUU
UCIOJIB30BaHus JIIMOqa-pyHKImiA B Python.

22.T'n00anpHBIE U JIOKAIBHBIC TIEpEMEHHBIC B PyHKIUAX Ha mpumepe Python.
[To6ounbie 3D eKThl BbI30BA GYHKIIMI U X MTOCIEICTBHS.

23. BiioxenHble PyHKIIMU U 3aMbIKaHUsl, crieniuduka peanuzanuu B Python.

24 . MDyHKIMK BBICIIETO MOPSIKA U IeKopaTopbl B Python.

25. Kornenmmust map/filter/reduce. Peanmuzammst map/filter/reduce B Python u
IpUMEp X UCIOJIb30BaHUS.

26. Uteparopsl B Python: BcTpoeHHBIE HTEPAaTOPHI, CO3TaHHE COOCTBCHHBIX UTE-
paTopoB, TUIUYHBIE CLIOCOOBI 00X0/1a UTEPATOPOB U MPUHUUI UX PAOOTHI.
Bcerpoennsie hynkimu 11t paboThI ¢ UTEPATOPAMH U BO3MOXKHOCTH MOTYJISI
itertools.

27. OyHKIIMK T€HEPATOPHI U BHIPAYKEHUS TEHEPATOPHI: CO3aHUE U TPUMEHEHUE
B Python.

Tema 11. CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, OUepen, CIIUCKHU.

28. Cnenuprka MacCUBOB, KaK CTPYKTYp JaHHBIX. /[MHaMUUYeCKre MacCUBBI —
cnernuduka paboThl, CIOXKHOCTh onepaiui. Crnernuduka padota ¢ array B
Python.

29. AOcTpakTHas CTPYKTypa JaHHBIX CTEK U o4epeib: 0a30BbIe U PaCIIMPEHHBIE
oIepaluu, X CI0KHOCTb.

30. Cnenuuka peanu3auud U CKOPOCTH OCHOBHBIX ONEpALMii B ouepeau Ha
0a3e MaccuBa U CBSI3aHHOTO CIIHCKA.

31.CBsi3aHHBIC CIIMCKU: OJHOHANPABICHHBIC W JBYHANPABICHHBIC — MTPUHIINII
peammzaru. CpaBHEHHE CKOPOCTH BBITIOJTHEHHS OCHOBHBIX OIEpalfii B
CBSI3aHHBIX CITUCKAX W B JUHAMHYECKOM MACCHBE.

Tema 12. AnropuT™Mbl NOMCKA U COPTHPOBKH

32. Arroput™M 0OMEHHOM COPTUPOBKH, CII0KHOCTh COPTUPOBKHU U BO3MOKHOCTHU
IO €€ YJIYYLICHHIO.

33. AJIrOpUTM COPTUPOBKH BHIOOPOM, CIOXKHOCTH COPTUPOBKH U BO3ZMOKHOCTH
0 €€ YJIYYILICHHUIO.

34. AITOPUTM COPTHPOBKH BCTABKaMU, €TO CIOXKHOCTh. AJTOPUTM OBICTPOTO
MOMCKa B OTCOPTUPOBAHHOM MaccuBe. CI0KHOCTh TOMCKA B OTCOPTUPOBAH-
HOM M HE OTCOPTUPOBAHHOM MACCHBE.

35. Anroputm coptrupoBku Illemna, coXHOCTh COPTUPOBKU U BO3MOKHOCTH MO
ee YIIy4IIECHUIO.
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36. Aroput™ OBICTPON COPTUPOBKH, CIIO)KHOCTH COPTUPOBKU U BO3MOXKHOCTHU
110 €€ YJIyYIICHUIO.
37. AIITOpUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTh COPTHPOBKH.

IIpumep 3K3aMeHANIMOHHOTO OUJIeTa

d)enepa.ﬂbﬂoe rocyaiapCcrB€eHHO€ 06p330BaTeJILHOC OI0/IZKEeTHOE
YIPECKIACHUE BLICHICTO Oﬁpa3OBaHl/lﬂ

«®UHAHCOBBIN YHUBEPCHUTET IIPH IIPABUTEJIbCTBE
POCCHUUCKOU ®PEJEPALIUN
(PunaHCOBBIN YHUBEPCHUTET)

JlenapTaMeHT aHaJIM3a JAHHBIX U MAIIMHHOTO O0yUYeHHUsI

JucuuiirHa AJrOpUTMBI M CTPYKTYPBI IaHHBIX B si3bike Python

dakyabTeT MHPOPMALIMOHHBIX TEXHOJIOTUHN U aHaIM3a OOJIBIIMX TaHHBIX

®opma 00yUyeHHS: OUHASA CemecTp:

Hamnpasnenue noarorosku: 38.03.05 busHec-undpopmaruka

[Mpoduinb: UT-menem:kmenT B 0n3nece / TexHosiornu nugpoBbIx 6u3Hec-Moaeei

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Cpenuduka TUMU3ALUK B A3BIKAX MPOTPAMMHPOBAHUS (pa3IMyHbIE ACTEKTHl TUIH3A-
un). Peanuszanus tunuszanuu B Python. (20 6amios)

2. B crTpoke comepikalieil mociaeI0BaTeIbHOCTL CIIOB, Pa3AClCHHBIX 3alSThIMU YAATUTh
Bce HeueTHble cioBa. OTBeT mpencTaBUTh B BHUAE CTpoku. Ilpumep: crpoka
'SIX,SEVEN,EIGHT,NINE,TEN' 6yner npeoopazorana B: 'SIX,EIGHT,TEN'. (20 6an-
JIOB)

3. CozpaTh Mepapxui0 KJaccoB Uil (PpyKTOB, MpoJArOIIMXCsi B MaraszuHe. Mepapxus
JIOJDKHA cofiepKaTh He MeHee 3 kiaccoB. OOBEKTHI TOJKHBI COIEPKATh HE MeHee 2X
aTpuOyTOB U 2X METO0B. Peann3oBaTh MEXaHI3M aBTOMATHYECKOTO MO/ICYEeTa KOJInYe-
CTBa BCEX CO3JIaHHBIX ()PYKTOB U aBTOMATUIECKOTO MMPUCBOCHHSI KAXKIOMY (PPYKTY YHH-
KaJbHOTO uaeHTUuKaTopa. Heo6XxoauMo 3amoHUTh CNIUCOK MPEICTAaBUTENISIMU BCEX
kiaccoB (Bcero He MeHee 10 00BEKTOB) M MPOJEMOHCTPHPOBATH PA0OTY CO3JJAHHOTO Me-
xanu3ma. (20 6anioB)

[Toarorosu: Makpymun C.B.
Yr1Bepxaaro:
IlepBblii 3aMeCTUTEND
PYKOBOJHMTEIIS AelIapTaMeHTa ®exnun B.T'.
JlaTa
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8. IlepeyeHb OCHOBHOM M JONMOJHUTEJLHOH YUeOHOI JUTEepaTyphl, HE0OXO0 M-
MOM JJIs1 0CBOCHM AMCIMIIINHBI

OcHnosnas numepamypa:

1. T'ypuxoB, C. P. OCHOBBI alropuTMH3alMyd U MPOrPaMMHUPOBAHUS Ha
Python: yueOnoe mocobue / C.P. I'ypukoB. - Mocksa: M3nmarensctBo "®PO-
PYM"MHO®OPA-M, 2018 - 343 c. — 3BC ZNANIUM.com. - URL:
http://znanium.com/catalog.php?bookinfo=924699 (mata oOpareHus
07.06.2021).— TekcT : DJIEKTPOHHBIN.

2. Ilenynpko B.M. fI3bIk mporpaMMupoBaHus BbICOKOTO ypoBHs Python.
OYHKIHMY, CTPYKTYPBl TaHHBIX, JOMOJHUTEIIbHBIE MOAYJU: Y4eOHOe mocodue. -
PocroB-Ha-/lony: U3aatenscTBo FOxkHOTO dhenepanpHoro yuusepcutera (FODY),
2017. - 107 C. — OBC ZNANIUM.com. - URL:
http://znanium.com/qgo.php?id=1021664 (mara oOparieHus
07.06.2021)http://biblioclub.ru/index.php?page=book&id=500060 (maTta obparrie-
Hust 07.06.2021). - TeKCT : 3JIEKTPOHHBIN.

Jlononnumensvhaa numepamypa:

3. Cysu, P.A. f3pix nporpammupoBanus Python: kype / P.A. Cy3u. — Mocksa:
Nurtepuer-Yuusepcurer Uupopmanuonusix Texnonoruit, 2007. — 327 c. —
OBC YHuBepcuTeTcKas oubImoTeKa online/-

http://biblioclub.ru/index.php?page=book red&id=233288&sr=1. (mara
obparenus 07.06.2021)).— TekcT : 3JeKTPOHHBIH

4. Cegepenc, Y. BBenenue B mporpamMupoBanue Ha Python / Y. Cesepenc.
— Mocksa: Hanmonanbnsiit OTkpeiThiii YHUBepcuteT « THTYUTy», 2016. — 231

c. — DBC  VYuuBepcuterckas  OubOmmoreka  online. - URL:
http://biblioclub.ru/index.php?page=book red&id=429184&sr=1 (mara oGpaire-
HUS 07.06.2021). — Tekct : ANEKTPOHHBIMN.
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9. IlepeyeHnb pecypcoB HH(OPMAUMOHHO-TEJTEKOMMYHUKAIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX 1JISl 0CBOCHHS JUCHHUILIHHbBI

1. Pylru 1.0.9 [OnektponHsléi pecypc]: cailt. — Pexum mocryma:
https://pypi.python.org/pypi/pylru
2. Python Data Analysis Library [9nextponnslii pecypc]: cailT. — Pexxum go-

crymna: http://pandas.pydata.org/

3. Python Documentation [ DneKkTpoHHBIH pecypc]: caldT. — Pexxum mocTyma:

http://python.org/doc/

4 Python Standard Library [DnexTporHBIN pecypc]: cailT. — Pexxum qocryma:

https://docs.python.org/2/library/

5. Scikit-learn Machine Learning in Python [DnexTponHsIit pecypc]: caiit. — Pe-

*uM poctyma: http://scikit-learn.org

6. OdunmanbHbIi caiiT mpoaykTa https://www.python.org/

7. Iloptran ®unancoBoro yausepcutera http://www.fa.ru/

8. Karanor xypcoB Untepuer Yuusepcurera Undopmanmonnsix TexHomorui

http://www.intuit.ru/

9. The Python Tutorial // https://docs.python.org/3/tutorial/index.html.

10. The Python Standard Library //
https://docs.python.org/3/library/index.html.

11. SciPy // http://docs.scipy.org/doc/scipy/reference/

12. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

13. Dnekrponnas 6udamoreka @uHancoBoro yuusepcurera (9b) http://elib.fa.ru/

14. 3Bnexrponno-6udbmmoreunas cucrema BOOK.RU http://www.book.ru

15. DnexTpoHHO-0MOIMOTEUHAs cUcTeMa « Y HUBEpCUTETCKasi OUOIroTeKa
OH-JIAUH» http://biblioclub.ru/

16. DnekTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

17. DnekTpoHHO-6M6IMOTeuHas crcTeMa u3aaTenbetBa «FOPAUT
https://urait.ru/

18. DnexTpoHHO-OMOMMOTEUHAs cucTeMa u3aarenbera [Ipocnekt
http://ebs.prospekt.org/books

19. DnekTpoHHO-OMOIMOTEYHAs CUCTEMA H31aTeIbCTBa «JIaHby
https://e.lanbook.com/

20. DnexrponHas o6ubamoreka M3narensckoro goma «I'peOCHHUKOBY
https://grebennikon.ru/

21. Jlenosas onnaita-oubroteka Alpina Digital http://lib.alpinadigital.ru/

22. Hayunas siextponHas Ouoimoteka eLibrary.ru http://elibrary.ru

23. HammmonanwHas snexkTpoHHas oudnauoreka http://Ha0.pd/

24. ®OunaHcoBas cripaBoYHast cucteMa « DUHAHCOBBIN TUPEKTOPY
http://www.1fd.ru/
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26.
217,
28.
29.
30.

31.
32.

33.

34,
35.

36.

37.
38.

39.
40.

41.

42.
43.

10.

Pecypcel na(popMaIimoHHO-aHATUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM
perakam Cbonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/
Academic Reference http://ar.cnki.net/ ACADREF

Bank Focus http://library.fa.ru/resource.asp?id=527

[Taket 0a3 nannbix komnanuu EBSCO Publishing, kpynHeiiiero
arperaTopaHay4HbIX peCypCOB BEAYIIUX U34aTEIILCTB MUpPa
http://search.ebscohost.com

DneKTpOHHBIC TPOIYKTHI U3aaTenbcTBa Elsevier
http://www.sciencedirect.com

Emerald: Management eJournal Portfolio https://www.emerald.com/insight/
HNudopmannonno-ananutudeckas 6a3a nanasix EMIS Global
https://www.emis.com/php/companies/overview/index

PedeparuBnas 6a3a nannbix mo marematuke MathSciNET
https://mathscinet.ams.org/mathscinet/

Oxford Scholarship Online https://oxford.universitypressscholarship.com/
Komneknus nayunsix sxxypHainoB Oxford University Press
https://academic.oup.com/journals/

ProQuest: baza nannbeix Business Ebook Subscription Ha matdopme Ebook
Central https://search.proquest.com/

ProQuest Dissertations & Theses A&l https://search.proguest.com/

baza nanupix RUSLANA xommanuu Bureau van Dijk
https://ruslana.bvdep.com/

Scopus https://www.scopus.com

DnexkTpoHHAs KOJUISKIINS KHUT U3JaTelbCcTBa Springer: Springer
eBookshttp://link.springer.com/

WNuTtepakTrBHas (puHaHCOBask MH(OPMAIIMOHHAS CHCTEMa KOMIIAHUU
Bloomberg

Cuctema Thomson Reuters Eikon
Web of Science http://apps.webofknowledge.com

MeToauueckune YKa3zaHus A oﬁyqamnmxcn M0 OCBOCHHIO JTUCIIUITJIMHBI

HCKHI/IOHHBIC 3aHATHUA MMPOBOAATCA B COOTBCTCTBHMU C TCMATHYCCKUM IlJIa-

HOM, IIpU H3JIOKCHHUHU MaTCpHalia PCKOMCHAYCTCA HCIIOJb30BATh IIPC3CHTALlMU B

cpene PowerPoint mporpammusiii ko u3 Jupyter Notebook u pparments nevar-

HBIX MAaTCPHAJIOB I10 TEMC JICKIIHUH.

B xo/e MHTEpaKTUBHBIX 3aHITHI CIEAyeT MPOBOAUTH Pa300p KOHKPETHBIX

IPUMEPOB MporpaMMHOro kojaa u3 Jupyter Notebook.

HpOBeI[eHI/Ie IMPAKTHYCCKUX 3aHATUM OCYHICCTBIICTCA B KOMIIBIOTCPHBIX

KJlaccax M BKJIIOYaeT B ceOs pcain3alriO BCCX 3TAIIOB IIPOCKTUPOBAHUA U PCaAJIN-

3alluu1

aJITOPUTMOB.
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11. Tlepeyenr MH(POPMANMOHHBIX TEXHOJOIHIA, MCIOJbL3YEMBIX MPH
OCYLLIECTBJICHHH 00Pa30BaTeJbLHOI0 Mpouecca no JMCUuIUIMHEe, BKIKYas 1e-
peYeHb HEO00XOAUMOro MPOrpaMMHOrO odecrnedeHMs W MH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11. 1. Komniaekm AuyeH3uOHHO020 NPO2PAMMHO20 06ecne4eHus:

1. Windows, Microsoft Office.

2. Autusupyc ESET Endpoint Security

3. uctpubyTtus Python Anaconda (cBo6oauo pactpoctpansemoe I10).
4. Bpaysep Google Chrom

5. daitnosslil MeHEMKEp Far

11.2. CospemeHHble  npogeccuoHasbHble  6a3bl  OAHHLIX U
UHOpMayUuoHHbIEe CNPABOYHbIE CUCMEMbl

1. UndpopmanmonHo-nipaBoBas cucrema «I'apant.

2. UndopmanmonHo-nipaBoBas cuctema «Koncynbprant [lmrocy.

3. Dnexrponnas sHnmKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4.CucreMa KOMIUIEKCHOTO packpbitusi uHpopMauun «CKPUH» -
http://www.skrin.ru

11.3. CepmugbuyuposaHHble NpO2paMMHbIe U annapamusie cpedcmaa
3auwjumel UHPOPpMAYUU - He VCIIOTb3YIOTCS.

12. Onucanue MaTepHAIbHO-TEXHUYECKOIl 0a3bl, HEOOXOAMMON 1A OCy-

IHEeCTBJICHUA Oﬁpa?.OBaTeJII)HOFO nmpomecca 1mo JMCuuiinae

MarepuanbHo-TexHuuyeckass 6aza @UHaHCOBOrO YHUBEPCHUTETA, HEOOXOAU-
Masi JIJIsl OCYLIECTBIEHUSI 00pa30BaTENLHOTO Mpoliecca MO JaHHOW NUCLIMIUIMHE, B
cootBeTcTBUM ¢ TpeboBaHusMu @OC BO BkiroyaeT B ceds crielUalIbHbIE TTOMeE-
IICHUS TSl POBEJICHUS JICKIIUMA, CEMUHAPCKUX 3aHATHM, TPYNIOBBIX U UHAUBUITY-
aJbHBIX KOHCYJIbTAlUN, TEKYLIETO KOHTPOJISI U IPOMEXKYTOYHOM aTTecTaluu; 1no-
MEIIEHUSI YKOMILJIEKTOBAHbI CIIEIUATU3UPOBAHHON MEOETbI0 U TEXHUYECKHUMHU
cpelcTBaMH 00y4YeHUs, HEOOXOUMBIMU IJIsl TIPE/ICTaBlIeHUs HMOpMaIuu 00JIb-
110U Ay IUTOPUH.

[ToMerieHus Jyisi CaMOCTOSTEIBHOM PabOThI CTYJIEHTOB BKIJIFOYAIOT B CEOsI
OMOJIMOTEKY C YMTAIBHBIM 3aJI0M, YKOMILJIEKTOBAHHYIO B COOTBETCTBHUH C CYIIIE-
CTBYIOLIMMHU HOPMaMHU HEOOXOJMMOM y4eOHOU U yueOHO-METOIUYECKON JInTepa-
TypOil MU UHBIMU MaTepHaiaMu; MEAUATEKY C BbIXOJAOM B MIHTEpHET, KOMIIbIOTEP-
HBIE KJIACCHI C BOBMOXHOCTHIO pa0OThl B IHTEpHET; ay IUTOPUH JJIs1 KOHCYJIhTaIlU-
OHHOM JEATEIBbHOCTH.
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