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1. HammeHnoBaHmue AUCHUIIJINHbI

«AJITOPUTMBI U CTPYKTYPHI TaHHBIX B si3bike Pythony.

2. IlepeyeHb IUIAHHPYEMBIX Pe3YJbTATOB OCBOEHHsI 00pa30BaTeIbHON NPO-
rpamMmbl (nepedyeHb KOMIETEHIUH) ¢ YKa3aHHUeM MHIHUKATOPOB UX JOCTHKEHHUS
U IUVIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHHs 10 JUCIUIINHE

Kox xom- HaumenoBanue WNuaukatopel noctuxe- | PezynpraThl 00yueHus (yMeHuUs 1
METEHLINH KOMIIETEHIINHU HUS KOMIETEHIIUU 3HAaHUA), COOTHECEHHBIE C UH-
JMKaTOpaMU JIOCTHKEHUS KOM-
NETCHINH
[TKH-2 Crnoco6en ¢ momo- | 1. JleMoHCTpUpyeT 3HaHUE | 3HATH:
b0 MaTeMaThde- | 0A30BBIX MATEMAaTHUYECKHX | * CYIIECTBYIOIINE 0a30BbIC MaTe-
CKOM MOJENH pe- | MOJENEH, IPUMEHSIEMBIX B | MaTHYECKUE MOJEIH.
maTh IOCTABJIEH- | PA3JIMYHBIX MPEAMETHBIX | ® AITOPUTMBI PEIICHUS TEOPETHU-
HYIO TeopeTude- | 00JacTax. YECKUX WJIM MPUKIIAIHBIX 3a/1a4.
CKyl0 WIH IIpH- Ymern:
KJIQJHYIO 3ajauy, * pelaTh MPUKIAIHBIE 33/1a4d B
peanu3oBbIBas all- NPEIMETHBIX O00JIACTSX C MpH-
TOPUTM PELLIECHUS B MEHEHUEM MaTeMaTUYeCKUX
BHJIE IIPOrpamm- MOJIEIICH.
HOT'O MOZYJIS.
2.Apantupyer u mnpume- | 3HaTh:
HSET CYHICCTBYIOIME Ma- | * MaTeMaTHYEeCKHE MOJENH s
TEMaTH4YECKHE MOJCIIM | peleHUusT KOHKPETHBIX IpHU-
JUISL pEIICHUs MOCTABJICH- |  KJIAJHBIX 33Jad.
HOM IPUKIAJHON UM TE€O- | * MOAXOJbI K IPUMEHEHHUIO MaTe-
pETUYECKOM 3a/1auu. MaTHYECKHUX MOJCIIEH.
Ymersn:
* alanTUPOBATh U MPUMEHITH Ma-
TEMaTHYECKHE MOJEIH IS pe-
[IEHMs] TPUKJIAIHBIX 3a/]a4.
3.Bnageer merononoruent
MaTeMaTU4YeCKOro Moje- | 3HaTh:
JUPOBAHUA Ul PELICHUS | * COBPEMEHHBIE CUCTEMBI MaTe-
npoQECCUOHATBHBIX  3a- | MaTHYECKOTO MOJCTHPOBAHMS.
Jad. YmMmerh:
* peaJn30BbIBATh AJITOPUTMBI pe-
HIeHHs podeccnoHaNbHBIX 3a-
Jlad ¢ IPUMEHEHUEM COBPEMEH-
HBIX CHCTEM MAaTeMaTH4YeCcKOro
MOJIETTUPOBAHUSI.
[IKH-4 Cnocoben mpoek- | 1.JlemoHcTpupyet 6a30- 3Harth:
TUPOBATh M PEajM- | BBIC 3HAHMSA O CyNIECTBY- | , CYNIECTRYIONHE  MaTeMaTHIe-
30BBIBATh NPU- FOIIUX MAaTEMaTUYECKUX CKHE METOJIbI




KJIa/THBIC npo-
rpaMMHBIC cH-
CTEeMBl B COOTBET-
CTBHH C aHAJIHM30M
3aa4n U TpedoBa-
HUI K HUM

METO/IaX U CUCTEMax Ipo-
IrpaMMUPOBAHUS.

2.Mcnonp3yer u aganTu-

PYET CYLIECTBYIOLIUE Ma-
TEMAaTUYECKHE METO/bI U

CHUCTEMBI MPOrPaAMMHPO-

BaHMS JIs1 PELLICHUS IPU-
KJIaJIHBIX 3a/1a4.

3.Bnaneer HaBbIKamMu
MIPOEKTUPOBAHMUS U pa3pa-
OOTKH KOMIIOHEHTOB MPO-
IrpaMMHOT0 o0ecTeueHust
Ha OCHOBE COBPEMEHHBIX
napajurM, TEXHOJIOTHH U
SI3BIKOB TTPOTPaMMHUPOBa-
HUSL.

4. ITpuMeHsieT METO bl
MaIIMHHOTO O0yUYeHus
JUTSL pEILICHUs] TIPUKIIA]T-
HBIX 3aJla4 aHaIu3a JaH-
HBIX

* CYLIECTBYIOIIUE CHCTEMBI IMPO-
IrpaMMHPOBAHHS.

YMmern:

¢ BBIIIOJIHATH BBI60p MaremMarudc-
CKMX METOJOB M CHCTEM IIpO-
IPaMMHUPOBAHUS HEOOXOAUMBIIA
JUIS PEIICHUs] KOHKPETHOM 3a-
JIauu.

3HaTh:

¢ CYIECTBYIOIIUE MaTEMaTUUC-
CKHUC MCTOJAbI U CHCTCMBI IIPO-

IrpaMMHPOBaHHS.

YMmeThb:

* YMETH aJallTUPOBATH CYIIECTBY-
IOIMEe MaTeMaTUYEeCKHE Me-

TOABI U CUCTCMBI ITPOTrpaMMHUPO-
BaHUA OJis1 PCHICHUA IIPHUKIIAA-
HBIX 3aaa4

3HATh:

b COBpeMeHHI)IC A3BIKHU HporpaM-
MHPOBaHUS

b COBpeMeHHI)Ie TCXHOJIOI'nnu HpO-
rpaMMUPOBaHUS

YMmeThb:

* MPOCKTUPOBAThL W pa3padaThi-
BaTh KOMIIOHEHTHI MpPOrpamMM-
HOro oOecreyeHHs Ha OCHOBE
COBPEMEHHBIX MapajurM, TeX-
HOJIOTHH U SI3bIKOB IPOIPaMMH-
pOBaHMSL.

3HATH:

* METOJBI MAIIMHHOTO OOYYEeHHS
JJISL peIHeHI/IH HpI/IKHaJIHBIX 3a-
J1ad aHaIu3a JTaHHBIX.

YMmerhb:

° HpI/IMeHﬂTB METOAbI MaAIIINH-
HOTO OOYy4YeHHs IJs pelieHUs
HpI/IKJ'Ia)IHBIX 3aaa4 aHalIn3a
JaHHBIX.




3. MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuumiuHa « AJITOPUTMBI U CTPYKTYPHI TaHHBIX B si3bike Python» otHOCHTCA
k ObmenpodeccnoHanbHOMY [UKITY TACHUIUIMH MO HAMPABJICHUIO MOATOTOBKU
01.03.02 - Ilpuknagnas matematnka u uHpopmartuka, OIl "Anamu3 naHHBIX",
[Tpoduns: " AHanu3 JaHHBIX U MPUHITHE PEIICHUH B SKOHOMHUKE U (pruHaHCcax'".

4. O0beM IUCHUIIMHBI (MOYJIS1) B 32a4eTHBIX €IMHUIIAX U B AKAJeMHUYECKHUX Ya-
cax C BblIeJIeHHEM 00beMa ayJUTOPHOM (JIEKIUH, CEMUHAPHI) U CAMOCTOSITEJIb-
HOI1 padoThI 00Y4AIOIIMXCSI

Ounas ¢popma 0byueHus

Bun yuedHoii paGoTs! o Bcero Cemectp 1 Cemectp 2
JUCHUIINHE (B 3/ea1. M yacax) (B yacax) (B yacax)

Oo0mas TpyaoemkocTh auc- | 8 3au.ej. / 288 yac. 144 yac. 144 yac.
HUTIHHBI

Konmaxmnas paboma - 100 50 50

Ayoumopmubwie 3auamus

Jexyuu 32 16 16

Cemunapul, npakmuyeckue 68 34 34
3aHAmuUs

Camocmosmenvhasn pa- 188 94 94
ooma

Buz npomexxyTouHo# aTTe- | sK3aMeH, SK3aMeH 3K3aMEH 3K3aMeH
cTanun

Bup tekymero KoHTpoIst KonTponpHble KonrpomnpHas KonTtponpHas

paboThI pabora pabota

5. Conep:xaHue TMCHUIJIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jejiam) Juc-
HMILUTHHBI C YKA3aHUEM X 00beMOB (B aKa/IeMU4eCKNX 4acax) ¥ BUI0B Y4eOHbIX
3aHATHN

5.1. Codepatcanue ducyunauHol

Tema 1. BBegenune B nporpammupoBanue Ha Python

O6muras uadopmarus o s3eike Python. Mctopus si3pika mporpaMMHupoOBaHuUs,
€r0 CBS3b C APYTUMH SI3bIKAMH ITPOTPAMMHUPOBAHMS, paCTIPOCTpaHeHHOCTh Python u
OCHOBHBIC C()epbl €ro MPUMEHEHHUs. 3HAKOMCTBO C TIEPBBIMH IPUMEpPaMH KoJia Ha
Python. ®unocodus Python.

bazoBas undopmarnus o s3pike Python. OcHoBHBIC THITBI JaHHBIX. OCHOBHBIE
YHCIIOBBIC TUIIBI JAHHBIX M OMEPAlUU HajJ HUMH. MaTeMaTHUeCKHe ONepaluy Hal
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YUCJIOBBIMU TUIIaMU JaHHBIX. [IpeoOpa3zoBanue TUoB qaHHbIX. [lepemenHbie U crie-
nmupuka ux oowbsaBieHus. CTaTudeckas U TMHaMHYecKas Tunusanus. Pabora ¢ mepe-
MEHHBIMH. Y TIpaBJICHUE NaMThIO 1 cOOpka Mmycopa B Python. ImenoBanue nepemen-
HBIX.

Pabota co cTpokamu: co3gaHue CTPOK, CIEIHalIbHbIe CUMBOJIBL. MHIekcupo-
BaHUE CTPOK, MOJIy4eHHE Cpe30B CTpoK. OCHOBHbBIE (PyHKIMU AJisi pabOTHI CO CTPO-
kamu. BeiBoj Ha 3kpaH (padota ¢ dyHKIMEH print) u hopMaTupoBaHue CTpok. Pasz-
JWYHBIE TOAXOMBI K (hOPMATHPOBAHUIO CTPOK, (popmarupoBaHue ¢ momoiipio f-
ctpok. Pacmmpennoe hopmatupoBanue B Python.

Tema 2. Ynpapisiiomue KOHCTPYKIUH, CIIMCKH U KOPTEXKHU

VYnpasinstomue kKoHcTpykuuu B Python. Bynes tun: o0bsiBiIeHNE U OnEepalyy.
Onepanuu cpaBaenus B Python. Ycnosaeie oneparopsl B Python. Peanuzanus 3amaun
case B Python.

[Muxner B Python: while, for. Cnennduka mukios B Python. ®ynkiun range u
enumerate u ux UCTIOJIb30BAHUE B IIMKIIAX.

Cnucku u koprexu B Python. Crienuduika CliucKoB v MX OTIIMYHE OT MACCHBOB.
Co3znanue cnucka, ONeprupOBAHUE BIOKEHHBIMU CIMCKaMH, KOIMPOBAHUE CIIUCKOB,
olepalyy HaJ CIUCKaMH: MHIEKCAUs U CPe3bl; U3MEHEHUE CIMCKA; TOUCK, COPTHU-
poBKa u 00xo1; n3meHenue crucka. Koprexu B Python: cunTtakcuc, cnenuduka uc-
MIOJIb30BaHUSI.

Tema 3. CjioBapu, MHOKeCTBA U BbIPA’KEHHSI-T€eHEPATOPbI

CnoBapu Python. CrnoBapu: cemaHTHKa, CHUHTAKCUC CO3JaHus, OTiepaliuy Haj
CJIOBapsIMH, Iepe0op 3JIEMEHTOB CIIOBaps.

MmuoxectBa B Python. MHokecTBa: ceMaHTHKa, CHHTAKCUC CO3aHus, orepa-
IIUU HaJl CIIOBapsIMU, 1epedop 31eMEeHTOB cioBaps. Crenuduka onepamnuil ¢ MHOXe-
crBamu B Python.

Bripaxkenusi-renepatopsl B Python. Breipakenusi-reHepaTopbl JUIsl CITUCKOB:
CEMaHTHKa U cuHTakcuc. [Ipumep: 3agadya npuBeIeHNs CIUCKA K "TIIIOCKOMY" BHIY.
BrIpakeHHs-reHepaTophl 111 MHOKECTB U cioBapei. Kelchl HCnoyIb30BaHUs U TIPO-
U3BOJUTEILHOCTh PEIICHUH C NCIIOJIb30BAHUEM BBIPKEHUI-TEHEPATOPOB.

Tema 4. @®ynkuun

Oynkuuu B Python: o6mas cemantuka. Co3nanue QpyHkuuu u ee BbI30B. Pac-
NOJIOXKCHHE onpeaesieHuit pyHkiuil. AHoHnMHbIE pyHKIKK B Python. Heo0Os3aTens-
HbIE TapaMeTpbl (GYHKIUI U COMIOCTaBICHHE 0 KiTtouaM. Bo3BpalieHne HeCKOJIbKIX
3HayeHui u3 pyHkuu. PacrakoBka u 3amakoBka napaMeTpoB GyHKIIUU. AHHOTALUU
U JOKyMeHTHpoBaHue QyHKIM. ['106anbHbIe U TIOKAJIbHBIE TIEPEMEHHbIE.



Tema 5. Pabora ¢ daitjiaMu u 00padoTKa HCKIIOUYNTEIBLHBIX CHTY AUl

Obpabotka uckmoyennii B Python: kelicel mist nucnons3oBanus. MHCTpyKIus
try ... except ... else ... finally. Kitaccel BctpoeHHBIX HCKIOueHMH. CO3/1aHUE MOJIB30-
BaTeIbCKUX UCKItoueHu. MHcTpykius assert.

Pa6ota ¢ darinamu B Python. Konnenus ¢aitna B coBpemennbix OC u s3bIKax
nporpamMmmupoBanusa. Onepanuu ¢ QailiaMu: OTKpbITHE/3aKphiTUE (ailna, YTeHHe U
3alliCU U IPYTUE METObI i paboThl ¢ (aiimamu. MucTpykius with ... as u ee uc-
M0JI30BAHUE IS (DANITOB.

CoxpaneHue 00beKTOB B (aits ¢ momoinpio Moayis pickle u shelve. Moayib
CSV.

Tema 6. Moay/iu U maKeTbl

Monymu u makeTsl B Python: moaxoa K CTPYKTYpHPOBAHHIO IPOIPAMMHOTO
KOJIa C MOMOIIBI0 MOAyJiel U nakeToB. CuHTakcuc umnoptupoBanus B Python. Co-
3maHue U paboTa ¢ makeramu B Python. [ToBropHas 3arpys3ka MOmyJen.

Hanucanue u 3anyck ckpuntoB Ha Python. YcranoBka Moayneil u3 rinodanb-
HOTO PETMO3UTAPHS

Tema 7. IlpoaBUHYTBIE KOJLIEKIIUH

Moaynu cranaapTHo# 6ubaroTeku Python, mpenocrapmsioriye T0MOTHATEIb-
HBIM (yHKIIMOHAT 110 paboTe ¢ KouiekiusaMu o0bekToB. Kimace Frozen set. Moaynb
collections. Knacc Counter, kinacc defaultdict, knacc OrderedDict, xkimracc namedtuple.
Moayss enum.

Tema 8. O030p coBpeMeHHBIX SI3bIKOB NPOrPAMMMPOBAHUSA

Hcropust 1 sBOMIONNA S36IKOB TPOrpaMMHUpPOBaHusl. PacrpocTpaneHHOCTH CO-
BPEMEHHBIX S3bIKOB IporpamMmupoBanus. Kimaccudukaims sS361k0B IporpaMMupoBa-
Hust. [lapagurmel nporpammupoBadusi. Crierain3aius si3bIKOB MPOTPaMMUPOBAHUS.
Mecro Python B coBpemenHoM saniadTe sI36IKOB IPOrPAMMUPOBAHUS.

XapaKkTepUCTUKH SI3LIKOB IMTPOTPAMMHUPOBAHUS: CITOCOO TIepeIaun mapaMeTpoB
B QYHKIIHIO; CITOCOO YIIPaBJICHUS TUHAMUYCCKON MaMsThIO; BUILI TUITHU3AIIUN TIepe-
MEHHBIX.

Tema 9. BBenenue B 00beKTHO-OPHUEHTHPOBAHHOE MPOrPAMMHUPOBaHHUE

[Ipennocwuiku u uctopus nosiierust OOIL. O6bexTs! u ki1accsl B OOIL. [Tpun-
1unbl U ocHoBHBIE Mexanu3Mbl OOII. Jloruka paboThl abCTpaKInM, HHKATICYIISIUH,
HACJIEIOBaHUSI U TTOTMMopdu3ma.

Python kak 00bEKTHO-OPUEHTUPOBAHHBIN S3bIK IPOrPaMMHUpPOBaHUs. bazoBbie
Bo3MoxkHocTH OOII B Python: co3nanue kiaccoB U 00bEKTOB; HAacIEAOBaHUE U TO-
aumopdusm; GpyHKkims SUper(); mpoBepka MPUHAIICKHOCTH K Kilaccy. ba3oBbie THITBI
B Python.



Tema 10. O0beKTHO-OpHEHTHPOBAHHOE MPOrpaMMupoBanue B Python

MeToapl KJTacCOB M CTaTHYECKHUE TTepeMeHHbIe U MeToAbl B Python. Ympanie-
HUE JOCTYNOM K aTpuOyTtaM kinacca B Python. /lunamuueckue onepamuu ¢ atpudy-
TaMu ¥ uHTpocnekuus B Python. Mcnonb3oBanue crienuanbHbIX METOMOB JJIs pac-
IMIMPEHHOTO (PyHKIIMOHAJIA TIOJIB30BaTENbCKUX Ki1accoB. Kelic mocTpoeHus uepapxuu
KJIACCOB.

Tema 11. BBenenue B pyHKIMOHAJIbHOE POTrPAMMUPOBAHHUE

[Tapagurmsl 1 UAMOMBI IPOrPaMMHUPOBaHUs, 00IIAs KOHLENUHUSA (PYHKIHO-
HAJIBHOTO IporpaMmMupoBaHusi. OyHKIMOHABHBIE A3BIKH TPOrPaMMUPOBAHHUS.

@yHKIMY "TpakIaHe MepBOro Kiacca", PyHKIUU BBICIIETO MOPSAIKA, 3aMbIKa-
HUA, QyHKUIMU O0e3 moOouHbIX 3((HEKTOB, peKypcus, XBocToBas pekypcus. Henzme-
HsIEMbIE CTPYKTYpbI JaHHBIX. I 1nOMBI, pacipocTpaHeHHbIE B (DyHKIIMOHAIBHBIX SI3bI-
KaX MPOrpaMMHUPOBAHUSA: UTEPATOPBI, TIOCIEAOBATEIIBHOCTH, JICHUBBIC BBIUNCICHU,
COIIOCTABJIEHUE C 00Pa3110M, MOHA/IBI.

DneMeHTHl (PYHKIIMOHAIBHOTO IporpammupoBanus B Python: ¢yskmum —
rpakJjaHe TIEPBOro Kiacca; rio0aibHbIe U JIOKaJIbHbIE TIEpeMeHHble B Python; Bio-
KEeHHbIC (QYHKIMH U 3aMbIKaHus B Python.

Jlekoparopsl B Python: ncnonbs3oBanue U co3iaHue cOOCTBEHHBIX JIEKOPATO-
pOB.

Tema 12. ®ynknunonajbHoe mporpammupoBanue B Python

[Toxxom: map, filter, reduce. Peanu3arus gpyuxumii map, filter, reduce B Py-
thon.

Urepatopsl B Python, nrepupyemsrii Tun nanusix. Mogyms itertools.

OyHKIMU-TeHepaTOPhI U BRIpaXKeHUsI-reHepaTopsl B Python.

Tema 13. CTpyKTYpbI JaHHBIX: MACCHBBI, CTEKH, OYepeH, CIIUCKHU.

BBeneHue B aHaJIN3 CII0KHOCTU alITOPUTMOB.

MaccuBsl 1 MX OTJIMYHUE OT CTUCKOB B Python. Jlunamudeckue MacCHBBI, CITOXK-
HOCTb onepaluii paboTbl ¢ IMHAMHUYECKUMU MAaCCHUBAMH.

Crek, onepanuu co crekoM. Peanuszanuu creka. Ouepesp, onepanuu ¢ ouepe-
npto. Peanuzanus ouepenn. CBsi3HbIE CIIMCKH, BAPUAHTHI CBS3AHHBIX CIIMCKOB.

Tema 14. AnropurMbl NoMcKa U COPTUPOBKH

[Touck B ciuckax/maccuBax, OMuHapHbIN Touck. COpTUPOBKA U €€ UCTIOb30Ba-
HUE B MPUKJIAAHBIX 3a]ja4ax.

[IpocTbie METOABI COPTUPOBKU: OOMEHHBIE COPTUPOBKH (C pa3IMUHBIMU BApH-
aIusiIMA); COPTHPOBKA BHIOOPOM (M3BJICUYCHHEM); COPTUPOBKA BKIIFOYCHHEM (BCTaB-
KaMH).

O¢ddexTuBHBIE METOABI COPTUPOBKHU: OBICTpas COPTHPOBKA; COPTUPOBKA

[enna; coptupoBka ciusiHueM. CpaBHEHUE Pa3IMYHBIX COPTUPOBOK.
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Tema 15. CTpYKTYpBbI JaHHBIX: JIepPeBbs
JlepeBnsi, OmHapHBIC OepeBbs. Vcmonap30BaHne OWHAPHBIX JEPEBHEB B IPH-

KJIQJIHBIX 3aja4ax: MpeACTaBICHUE BhIpakeHus (IIpeayiokeHus ) B Bue aepea. O0-
X0J1 OMHAPHBIX JICPECBBEB.

I{BOI/I‘-IHOG ACPCBO IIOUCKA. I[BOI/I‘IHI)IC Ky4YH U 04Cpcau C IIPHOPUTCTOM.

Tema 16. Xemr-TadoJaunbI
AOCTpaKTHBIN THIT JAaHHBIX — aCCOITMATUBHBIN MaccuB. Tabmuia ¢ mpsaMoi aji-

pecarueit. Xenr-rabnuia, Xem-QyHKius: Metoa neiaeHus; merox MAD. [ToauHOMuE-

anpHas xemr-¢pyaknus. Oynkmus hash B Python. Metosr paspemnieHus KOUTM3UH.

5.2. Yue6HO-memamuyecKkuii naaH

TpyaoemkocTs B yacax

KonTakTHasi padora -
AynutopHasi paéora

HaumeHoBaHue
Cewmu- ®opMbI TEKYIET0 KOH-
Tem (pa3nenoB) | Beer | OG- Camocro-
/T HapBbl, TPOJIsl yCIIEBAEMOCTH
JAUCUMIITUHBI o | was, | Jlek ATe/b-
paKkTuye-
B | Uuu Has pa-
CKue 3a-
T.4.: oora
HATUS
CamocrosiTenpHOE pellie-
Baezernie B npo- HUE 3a7a4 (MporpamMmu
1. | rpamMmMupoBaHue 18 6 2 4 12 OBaHI/Iﬂe) BEICl;p eHIe
Ha Python p ’ yn
Ha CEMHHApPE
CamocrosiTenbHOE pellie-
YTpaBIIsIolIHe HUE 3a7a4 (MporpaMMHu
2. | KOHCTPYKIIUH, 18 6 2 4 12 A porp
pOBaHHUE), BBICTYIICHHUE
CIHMCKH U KOPTEXHU
Ha CEMHHApPE
CamocrosiTenbHOE perie-
Crrosapu, mmOKe- HUEe 3amad (TporpamMmu
3. |crBa m BeIpaxke- | 18 6 2 4 12 A porp
pOBaHUE), BBICTYIUICHNE
HUS-TEHEepaTOPbI
Ha CEMHHAape
CamocrosiTenbHOE perie-
HUEe 3amad (TporpaMMu-
4. | OyHKUINA 18 8 2 6 10 Aas (nporp
pOBaHUE), BBICTYIUICHHE
Ha CEMHHAape
Pabota ¢ daitnamu CaMocTosiTenbHOE pelte-
5 u 00paboTka wuc- 18 6 2 4 12 HUe 3a/1a4 (mporpamMmmu-
" | KIIIOYUTENBHBIX pOBaHUE), BBICTYILICHHUE
CUTyalui Ha CEMHUHape
CamocrosiTenbHOE penie-
HUE 33734 (Tmporpammu-
6. | Moaynu u makersl | 18 6 2 4 12 Aas (nporp
pOBaHueE), BBICTYIUICHUE
Ha CEMHUHAape
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CamocrosiTenbHOE pellie-

[IponBuHyTHIE -
7 POABUHYT 18 6 2 4 12 HUE 3a7a4 (MporpamMMmu
KOJIJICKITUH pOBaHUE), BBICTYILICHHUE
Ha CEMHUHAape
CamocTosTenpHOE pele-
O630p coBpemeH- (
8. | HpIX s3bIKOB mpo- | 18 6 2 4 12 Hae sajad (IporpamMmi
pOBaHMUeE), BBICTYILICHUE
IrpaMMHUPOBAHUS
Ha CEMHHApE
BBenenue B 00b- CamocTosiTennbHOE pelnie-
g | eKkTHO-OpHEHTHPO- | g 6 2 4 12 HUE 33734 (mporpammu-
BaHHOE Iporpam- pOBaHMeE), BBICTYILICHUE
MHUpPOBaHHE Ha CEMHHApE
OOBEKTHO-OpHUEH- CaMocTosiTenbHOE peliie-
10 | THpOBaHHOE TpO- | g 6 2 4 12 HUE 3a71a4 (IporpaMMu-
rpaMMHPOBaHUE B pOBaHHUE), BBICTYILICHHE
Python Ha CEMHHApPE
CamocTosTenbHOE pelle-
Brenerne B pyni- HUE 3a1a4 (mporpammu-
11. | unonamsHoe mpo-| 18 | 6 | 2 4 12 o porp
pOBaHuUeE), BHICTYILJICHUE
rpaMMUpPOBaHUE
HAa CEMUHApe
CamocTosTenbHOE pele-
dymxunoHabHoe HUE 3a1a4 (mporpammu-
12. | mporpammupoBa- 18 6 2 4 12 oBa g) cp pe .
BaHUE), BBHICT HU
uue B Python p ’ yni
Ha CEMUHApe
CTpyKTypsl  JaH- CamocTosiTenbHOE pertie-
HBIX: MacCCHUBBI HUE 3a71a4 (MPorpaMMHu-
13, CCHBBL | 18 | g | 2 6 10 ¢ 3az1a4 (nporp
CTeKH, OYEepenH, pOBaHHUE), BBICTYILICHHE
CIIMCKH Ha CEMHHape
CamMocTosTenpHOE pelle-
AJITOPHTMbI IO~ HUe 3a7a4 (TmporpaMmu-
14. |ucka wu coptu-| 18 6 2 4 12 o porp
pOBaHueE), BBICTYIUIICHUE
POBKH
Ha CEMHHape
CamocrosiTenbHOE peliie-
CtpykTypsl  jAaH- -
15, PYKTYp i 18 6 2 4 12 HUE 3a1a4 (MporpamMmu
HBIX: JIEPEBbs pOBaHHUE), BBICTYIICHHUE
Ha CEMUHape
CamocrosiTenbHOE pellie-
16. | Xem-tabmuist 18 6 2 4 12 HHUE 337124 (IpOrpaMmi-
pOBaHUE), BBICTYIUICHHUE
Ha CEMUHape
B nenom no uc- CornacHo yueOHOMY
[UIUINHE 288 | 100 | 32 68 188 IUIaHY:
KOHTPOJIbHBIE pabOThHI
Hroro B % 100 | 35 32 68 65
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5.3. CodepoicaHue cemuHapos, npakmu4yeckKux 3aHamuti

HanMmenoBanue Tem
(pa3zaesioB) nucum-
ILIMHBI

IlepeyeHb BONPOCOB /1Jis1 00CYKIEHUSI HA CeMM-
HAPCKMX, MPAKTHYECKUX 3aHATHAX, PeKOMEH-
JAyeMble MCTOYHHMKH U3 pa3aesioB 8,9 (yka3biBa-
eTCsl pa3jies U NOPSIAKOBbIN HOMEP HCTOYHHUKA)

Dopmbl
NPoBeIeHUs 3aHATHI

1. Beenenue B mpo- | YcranoBka Python, ycranoBka auctpuOytuBa | UHAMBUAYyadbHOE  BBI-
rpamMmmupoBanue Ha | Anaconda. PaGota B MHTEpaKTUBHOM peXUME UH- | TIOJTHEHHE 3aJIaHUiH,
Python Teprnperaropa. MIHTepakTuBHas obonouka [Python | rpynmoBoit  pa3bop pe-
notebook: mpuHIHMITEI paOOThI U IPUMEHEHHUS. 3yJIbTaTOB  BBINOJHEHUS
3amanmii (He meHee 30%
Ucrounuknu: 8.1; 8.2; 8.3 BPEMCHHM Ha MHTCPAKTHB-

HBIE TEXHOJIOTHH)
2. VYupasnstomue | bazoBble UnCIOBBIE TUIIBI, CTPOKH, CHHCKH, clo- | MHAMBUAYyallbHOE  BBI-
KOHCTPYKIIUH, BapH, IEpEMEHHBIE, 0a30BbIEC ONIEPATOPHI. MIOJTHEHUE 3aJjaHuH,

CIIMCKHU U KOPTCIKHU

Ucrounuku: 8.1; 8.2; 8.3

rpynmnoBoit paszbop pe-
3yJbTAaTOB  BBIIOJTHEHUS
3amannii (He menee 30%
BPEMEHU Ha MHTEPAKTUB-
HBIE TEXHOJIOTHH )

3. CnoBapu, MHOXe-
CTBa W BBIPAKCHHUS-

MuoxectBa B Python. MHoecTBa: CeMaHTHKA,
CHUHTAKCUC CO3JaHMs, OIEpaluy Hal CIOBapsMH,

NHnuBunyanbHOE  BBI-
[IOJIHCHUE 3a/laHuH,

rE€HEPATOPHI nepebop aieMeHToB cioBaps. Crnenuduka onepa- | rpynmnoBoi pazbop pe-
uuit ¢ MHOXecTBaMH B Python. BeipakeHusi-reHe- | 3yJbTaTOB  BBINOJIHEHUS
paropel B Python. Beipaxenus-renepatopsl s | 3ananuii (He menee 30%
CIIMCKOB: CEMaHTHKA U CUHTaKCHC. BPEMEHH HA MHTEPAKTUB-

HbIE TEXHOJIOTHH)

Ucrounuknu: 8.1; 8.2; 8.3

4. OyHKIUH Co3nanue QyHKuui, 00xacTe BUAMMOCTH mepe- | UHAMBHIyanbHOE  BBI-
MEHHOHW, Tiepenada apryMeHTOB B (YHKIHIO. | TOJTHEHUE 3alaHUH,

JIsamOna-¢hyHKIMH.

Ucrounuknu: 8.1; 8.2; 8.3

rpynmoBoit paszbop pe-
3YJIbTATOB  BBITIOJHEHUS
3amannii (He meHee 30%
BPEMCHH Ha MHTCPAKTHB-
HbIE TEXHOJIOTHH )

5. Pabora ¢ daitnamu
1 00paboTKa UCKIIIO-
YUTEIBHBIX ~ CHUTYa-
005078

Hcknrouenus. WNHcTpykius
try...except...else...finally. Kiaccel BcTpoeHHBIX
nckimoyeHnil. Co3laHue MOoJb30BATEIBCKUX HC-
xirodyeHuil. Muctpykuusa assert.

Pa6ora ¢ ¢aitnamu B Python, onepamuu c ¢aii-
JaMU: OTKpBITHE/3aKpbITUE (ailna, yTeHHe U 3a-
MIUCU U JIpyrHe MeToAbl JUisl padoThl ¢ (aitmamu.
Wuctpykuus with ... as U ee HCIOJIb30BaHUE IS
(haiinos.

Ucrounuku: 8.1; 8.2; 8.3

NunuBunyansHoe BBI-
MOJTHEHUE 3aJIaHHH,
TPYIIOBON pa3bop pe-
3YJNbTaTOB  BBHITIOJTHEHUS
3amanuit (He meHee 30%
BPEMEHH HA UHTEPAKTHUB-
HbIE TEXHOJIOTHH)

6. Moy U makeTsl

YCeTpoCTBO MOAYJIEH U MAKETOB, HHCTPYKLUU
import u from. Co3nanue coOCTBEHHBIX MOYIIEH U
[1AKETOB.

I/IHI[I/IBI/IIIyaHLHOG BBbI-
MOJIHEHHE 3aJIaHuH,
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Ucrounuku: 8.1; 8.2; 8.3

rpynmoBoit  paszbop pe-
3yJIbTATOB  BBIMIOJTHEHUS
3amanunii (He meHee 30%
BPEMEHU HA WHTCPAKTHUB-
HBIE TEXHOJIOTHH)

7. IIponBuHyTEIE
KOJIJICKIIH

Monaynu  crangaptHoi — OuOimoreku  Python,
MPEOCTABIISIONINE JIOTIOTHATENIBHBIA  (DYHKITHO-
Hai 1o paboTre ¢ KoJUIeKIusaMu o0hekToB. Kiacce
Frozen set. Moayns collections

Ucrounuknu: 8.1; 8.2; 8.3

NuauBuayanbHOe  BBI-
TIOJTHCHUE 3aJ]aHuH,
rpynmoBoit  paszbop pe-
3yJIbTATOB  BBIMIOJIHEHUS
3amanmii (He Menee 30%
BPEMEHU Ha MHTEPAKTHB-
HBIE TEXHOJIOTHH)

8. O630p coBpemeH-
HBIX SI3BIKOB  IIPO-
rpaMMHPOBAHUS

[Tapagurmsl nporpammupoBanud. Crienuanusanus
SI3BIKOB IporpamMMupoBanus. Mecto Python B co-
BPEMEHHOM JIaHAA(TE A3bIKOB IPOrpaMMHUpPOBa-
HUS.

XapakTEepUCTUKHU  A3BIKOB  ITPOrPAMMHMPOBAHMS:
croco0 mepenayn mapaMeTpoB B (YHKIUIO; CIO-
co0 ynpaBieHUs: AMHAMUYECKOHN MaMAThIO.

Ucrounuknu: 8.1; 8.2; 8.3

WNunuBunyansHoe BBI-
MOJHCHUE 3aJIaHuH,
rpynmnoBoit paszbop pe-
3yJbTAaTOB  BBIMOJTHEHUS
3amannii (He meHee 30%
BPEMEHU HA UHTEPAKTUB-
HBIE TEXHOJIOTHH )

9. Beenenne B 00b-
€KTHO-OPHEHTHPO-
BaHHOE TPOTPaMMHU-
poBaHmUe

bazoseie Bo3moxknoctu OOII B Python: co3ganue
KJIACCOB U OOBEKTOB; HACJICIOBAHHUE U TOJIUMOP-

¢busm; pynknus super().

Ucrounuknu: 8.1; 8.2; 8.3

WupuBuayanbHOe — BBI-
MOJIHEHUE 3aJIaHuiH,
TpyIIoBON pa3dop pe-
3yJIbTATOB  BBIMOJIHEHUS
3amanuii (He meHee 30%
BPEMEHU Ha MHTEPAKTHUB-
HbI€ TEXHOJIOTHH)

10. OOBEKTHO-OpH-
EHTUPOBAaHHOE TIPO-
rpaMMHpPOBaHHE B

Python

MeToibl KJIACCOB M CTaTHUYECKHE TEPEMEHHBIE U
Metoibl B Python. Ympasienue goctynom k aTpu-
OyTam Kiacca B Python. Jlunamudeckue onepariu
¢ arpubytamu 1 uHTpoctekuus B Python. Hcmosns-
30BaHUE CIEIHUATBHBIX METOJOB JJISI PaCIIUpEH-
HOTO (PYHKIIMOHANA MOJIb30BATEIbCKUX KIIACCOB.
Kelic mocTpoenus nepapxuu Kiaccos.

Ucrounuknu: 8.1; 8.2; 8.3

WupuBuayanbHOe — BBI-
MIOJTHEHUE 3aJIaHuiH,
TpyIIoBOi pa3dop pe-
3yJIbTATOB  BBIMOJIHEHUS
3amanuii (He meHee 30%
BPEMEHHU Ha UHTEPAKTUB-
HbIE TEXHOJIOTHH)

11. Bsegenue B
(GyHKIIMOHATIBHOE
MIPOrpaMMUPOBAHHE

OneMeHTsl (YHKIMOHAIBHOTO MPOTrpaMMHUpPOBa-
Hust B Python: ¢yHkium — rpaximaHe mepBoro
KJ1acca; ri00ajbHbIe U JIOKAJIbHbIE IIEPEMEHHbBIC B
Python; BioxeHHbIe (YHKIIUM W 3aMbIKaHHs B
Python.

Hexopatopsl B Python: ncnonb3oBanue u cozna-
HUE COOCTBEHHBIX JEKOPATOPOB.

Ucrounuknu: 8.1; 8.2; 8.3

WuauBuayanbHOe — BBI-
MMOJTHCHHUE 3aJIaHHM,
rpynmoBoit paszbop pe-
3YJIbTATOB  BBITIOJHEHUS
3amanuii (He meHee 30%
BPEMCHH Ha MHTEPAKTHB-
HBIE TEXHOJIOTHH )

12. ®yHKIMOHAB-
HOE MPOTPAMMHUPOBA-
uue B Python

Peanuzanus pyuxiuit map, filter, reduce B Python.
Urepatops! B Python, urepupyemslii TN JaHHBIX.
Monys itertools.

NunuBunyansHoe BEI-
MOJHCHUE 3aJIaHuH,
TpyIIoBoil pa3zbop pe-
3yJbTAaTOB BBINOJHEHUS
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Ucrouynuku: 8.1; 8.2; 8.3

3amannii (He MeHee 30%
BPEMEHH Ha MHTEPAKTHB-
HBIE TEXHOJIOTHH)

13. Ctpykrypsl naH-

HBIX: MAaCCHBHI,
CTCKH, ouepenau,
CITUCKH

MaccuBbl 1 X OTIIMUKE OT criuckoB B Python. [lu-
HaMUYECKHE MACCHUBBI, CJIOKHOCTb ONEPALUN pa-
O0THI C TUHAMUYECKHUMHU MaCCUBAMH.

Crek, omepauuu co CTekoM. Peanmsanmm creka.
Ouepens, onepanuu ¢ ouepeasro. Peanuzanus oue-
penu. CBsA3HBIE CIMCKH, BapHaHTHl CBSA3aHHBIX
CIIMCKOB.

Ucrounuku: 8.1; 8.2; 8.3

NuauBuayanbHOe — BHI-
TIOJTHEHUE 3aJ]aHuH,
rpynmoBoit  paszbop pe-
3yJIbTATOB  BBITMIOJIHEHUS
3amanmii (He meHee 30%
BPEMEHU HA WHTCPAKTHUB-
HBIE TEXHOJIOTHH)

14 Anroputmsl 10-
MCKa U COPTHPOBKHU

Peanuzanus na Python mpocteix mMeTomoB coptu-
POBKHU: OOMEHHbBIE COPTUPOBKHU (C pa3IMYHbIMU Ba-
pUanusIMH); COPTUPOBKA BBIOOpPOM (M3BIEYE-
HUEM); COPTUPOBKA BKIIOYEHUEM (BCTAaBKAMH).
Peanuzanus na Python sddexTHBHBIX METOI0B
COPTHPOBKH: OBICTpasi COPTHPOBKA; COPTHPOBKA
[lenna; cOpTUPOBKA CIAUSHUEM.

Ucrounuknu: 8.1; 8.2; 8.3

WNunuBunyansHoe BBI-
MOJHCHUE 3aJIaHuH,
rpynmnoBoit paszbop pe-
3yJbTAaTOB  BBIMOJTHEHUS
3amannii (He meHee 30%
BPEMEHU HA UHTEPAKTUB-
HBIE TEXHOJIOTHH )

15. Crpykrypsl gaH-
HBIX: JIepEBbs

Peanuzanus va Python nepesbeB, OuHapHBIX JIepe-
BbeB. Mcnonb3oBaHne OMHAPHBIX IEPEBHEB B MPU-
KIAQIHBIX 3aJadax: MPEJCTABICHUE BBIPAKCHUS
(mpeniokeHus) B BUAE JepeBa.

Ucrounuknu: 8.1; 8.2; 8.3

WupuBuayanbHOe — BBI-
MOJIHEHUE 3aJIaHuiH,
TpyIIoBoN pa3dop pe-
3yJIbTATOB  BBIMOJHEHUS
3amanuii (He meHee 30%
BPEMEHU Ha MHTEPAKTHUB-
HbI€ TEXHOJIOTHH)

16. Xerr-TaOnuml

Pabota ¢ ¢pynknueii hash B Python. Mcnonb3oBa-
HUE CHEIUAlM3UPOBAHHBIX OUOMMOTEK IS pa-
00THI ¢ X2UI-PYHKIHUSIMH.

Ucrounuknu: 8.1; 8.2; 8.3

WupuBuayanbHOe — BBI-
MIOJTHEHUE 3aJIaHuiH,
TpYIIoBON pa3dop pe-
3yJIbTATOB  BBIMOJHEHUS
3amanuii (He meHee 30%
BPEMEHU Ha MHTEPAKTHUB-
HbI€ TEXHOJIOTHH)

6. IlepeyeHb yueOHO-METOAMYECKOTO O0ecreyeHus JJIsi CAaMOCTOSITeIbHOW pa-
00THI 00Y4YAKOIIMXCS 1O JUCIHUNTIHHE

6.1. Hepeqenb eonpocos, 0Me0JUMbIX HA caMOCmMosimeAbHOoe 0c80eHUe

ducyun/uHsl, hopMsl 8HeaydUumMopHoOU camocmossmeabHol pa6omuwl
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HaunmeHOBaHHE TEM
(pa3nesioB) nucuuU-
ILINHDI

HepequL BOIIPOCOB, OTBOAMMBIX HaA
CaMOCTOATECJIbBHOC OCBOCHHEC

DopMbI BHEAYyIUTOPHOM
CaMOCTOSITEIbHOM
padoThI

1. Breaenwue B nmporpam-
MupoBaHue Ha Python

Cpena nmporpammupoBanus. Mcnoms3o-
BaHME JOKYMEHTAIUU.

WNHnuBuyanpbHOE BBITTOTHE-
HUE 3aJaHui C UCIOJIH30Ba-
uuem Jupyter Notebook.

2. YrpaBisone KoH-
CTPYKLUUH, CIIUCKH U
KOPTEXHU

OnepupoBaHue BJIOXKEHHBIMU  CIIHC-
KaMU, KOIIMPOBAHUE CIIMCKOB, HEKOTO-
pble Onepanyu HaJl CIIUCKaMHU.

I/IHI[I/IBI/IIIyaHLHOG BBITIOJIHE-
HHC Sa,Z[aHI/Iﬁ C HNCIIOJIB30Ba-
Huem Jupyter Notebook.

3. CnoBapu, MHOXECTBa
U BBIpAXKCHUS-TCHEpa-
TOPBI

Bripaxxenusi-reaeparops! B Python. Bei-
paKEHUSA-TEHEPATOPHl ISl CIIOBapel u
MHO’KECTB: CEMaHTHKa, CUHTaKCUC U
IIPAKTUYECKOE UCII0JIb30BAHHUE.

WNHnuBHyabHOE BBITIOJHE-
HHUE 33JJaHuN ¢ UCIIOJIb30Ba-
unuem Jupyter Notebook.

4. OyHKIUA

Bo3BpaiieHne HeCKOIbKUX 3HAaUEHU U3
¢yHkun. PacrakoBka U 3anakoBKa ma-
paMeTpoB (PYHKLHUH.

WNuauBuayanbHOE BBINOIHE-
HHUE 3aJaHui C UCIOJIL30Ba-
unuem Jupyter Notebook.

5. Pabora ¢ daitnamu u
00paboTKa  HMCKJIIOYH-
TEJIbHBIX CUTYallHI

CoxpaHeHnue 00bEKTOB B (ailsl ¢ IoMo-
mpio Moxyis pickle u shelve. Moayis
CSV.

I/IHIII/IBI/IIIyaJH)HOG BBITIOJIHE-
HHC Ba,Z[aHI/Iﬁ C HUCIIOJIb30Ba-
Huem Jupyter Notebook.

6. Moaynu 1 makeThbl

Hamucanue W 3amycK CKpPHUIITOB Ha
Python. YcraHnoBka mMomysieid u3 rio-
0aJbHOTO PENO3UTOPHSI.

NuauBuayanbHOE BBINTOIHE-
HHUE 3aJaHui C UCIOJIL30Ba-
uauem Jupyter Notebook.

7. IlpoaBuHyTHIE KOJI-
JEKIUU

Kiacc Counter, xiacc defaultdict, xiacc
OrderedDict, kmacc namedtuple. Mo-
JyJb enum.

NuauBuayanbHOE BBITOTHE-
HHUE 33JJaHUN ¢ UCII0Ib30Ba-
uuem Jupyter Notebook.

8. O630p COBpEMEHHBIX
A3BIKOB IIPOrPaMMHUPO-
BaHUS

BI/II[LI TUIIN3alluu NEPEMCHHBIX B pa3-
JIMYHBIX COBPEMCHHBIX A3bIKaX IIPO-
rpaMMUpPOBaHU.

NuauBuayanbHOE BBINOTHE-
HHYE 33JJaHAi C MCIOJIb30Ba-
unuem Jupyter Notebook.

9. Bsemenue B 00b-
€KTHO-OPHEHTHUPOBAH-

basossie Tunsl B Python: B3ris g ¢ Touku
3penust OOIL. MeToasl 6a30BBIX THIIOB.

I/IH)II/IBI/IHyaJ'II)HOC BBITIOJIHC-
HHUC 3aﬂaHHﬁ C HCIIOJIb30Ba-

HOE  MPOrpaMMHpPOBa- uuem Jupyter Notebook.
HUE
10. OObekTHO-OpHeH-|[IpoBepka MPUHAIISKHOCTH K Kiaccy | | THAMBUAYaTBHOE BBIITOTHE-

THPOBAaHHOE TIPOTpaM-
mupoBanue B Python

uHTpOcIeKus B Python.

HHUC 3aI[aHHﬁ C UCIIOJIBb30Ba-
uuem Jupyter Notebook.

11. Beenenue B (pyHK-
[IUOHAIBHOE TIPOTpaM-
MHUpPOBaHHE

Peanusanus 1ekopaTopoB ¢ mapamMer-
pamu B Python.

WNHnuBuayanbHOE BBITIOIHE-
HHUE 33JJaHAi C UCIOJIb30Ba-
nuem Jupyter Notebook.

12. ®yHKIMOHAIBEHOE
IporpaMMUPOBAaHUE B
Python

DyHKIUU-TEHEPATOPBI M BBIPAKCHUS-
reHepaTopsl B Python.

NuauBuyanbHOE BBITIOTHE-
HHUC 3aI[aHHﬁ C UCIIOJIBb30Ba-
uuem Jupyter Notebook.

13. CrpykTypsl JnaH-
HBIX: MacCHBBI, CTEKH,
OYepeaH, CIIUCKH

Peanu3anus pa3muuHbIX BApHAHTOB CBS-
3aHHBIX CUCKOB Ha Python.

WNHnuBuayanbHOE BBITIOIHE-
HHUE 33JJaHAi C UCIOJIb30Ba-
uuem Jupyter Notebook.

14 Anroputmsl noucka
U COPTUPOBKHU

CpaBHeHUE PA3IUYHBIX COPTHPOBOK
(mpocThIX U 3P (HEKTUBHBIX) C HCTIOTB30-
BaHHEM UX peanu3anuii Ha Python.

I/IHI[I/IBI/IIIyaHLHOC BBITIOJIHEC-
HUE 3aJaHui C WCIOJIbL30Ba-
uuem Jupyter Notebook.
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Peanmzamus o6xona OuHapHbIX nepe- |MHaMBUAYalbHOE BBINIOJIHE-
BbEB. HHE 3aJaHUl C UCIIOIb30Ba-
Huem Jupyter Notebook.

Hcnonp3oBaHue crenuain3upoBaHHbIX | MTHAMBUIYyaIbHOE BBIMOTHE-
OnOIMOTEK M1 pabOTHI ¢ X3MI-(DYHKIIM-|HAE 3aIaHUIA C HUCIIOIh30Ba-
SIMU: TIPOBEpPKa X3MI-KOHPIUKTOB Jisi  |Huem Jupyter Notebook.

pa3IMYHbIX HAOOPOB JaHHBIX.

15. CrpykTypsl nmaH-
HBIX: JICPEBBS

16. Xemr-ta0uisl

6.2. [lepeueHns eonpocos, 3adaHutl, mem 411 n0020mMo8KU K meKywemy
KOHMpOoJ110

Ilpumepnuie 6onpocel K KOHmMPOLHOU padome 013 1 cemecmpa

Omneparyu HaJi OCHOBHBIMH YHCJIOBBIMH THIIAMH JaHHBIX.
Onepauuu Haj OyJIEBCKUMU MTEPEMEHHBIMM.
JlnHamudeckas Tunusanus B Python.

[TpeoOpazoBanue Tuos B Python.

Cosnanue ctpok B Python.

Opranuzanus u npumep nukia While B Python.
Opranmzanus u npumep nukia for 8 Python.

O N O wWwNE

Onepanuu Hax cioBapsmu B Python.
Bripaxxenusi-renepaTopsl 1 cnuckos B Python.
10.Heobs13arenpHbie mapaMeTpsl GpyHkiuil B Python.
11.3anakoBKka 1 pacnakoBka napameTpoB B Python.

©

12. AHHOTAIMU ¥ TOKYMEHTUPOBaHUE (DYHKIIHIA.

13.Co3nanue oobexToB B Python.

14.Yupasnenue n10cTynoM K atpudyram kiacca B Python.

15.BeimomHeHre nHTpOcieknuu B Python.

16.3ambIkanus B Python.

17. icnosib30BaHue AeKopaTopoB B B Python.

18.Co3nanue coOCTBEHHBIX JieKopaTopoB B Python.

19. KoMnuisitop u uHTEpnperaTop. JJ0CTOMHCTBA U HEAOCTATKHU.

20. HazoBuTe u AailTe KpaTKyl0 XapaKTEPUCTHKY OCHOBHBIX KJIACCOB SI3bIKOB
IPOrpaMMHUPOBAHMUS.

21. BctpoenHsble uncioBble TUIIBI sA3b1ka Python.

22.Cnoucku. Co3gaHne, OCHOBHBIE OIEpAIIUH.

23. OCHOBHBIE METOJIbI CITHCKA.

24. Koprexu. CoziaHre, OCHOBHBIE METO/IbI U OTIEPALIUU.

25.CnoBapu. Cozianue, OCHOBHBIE ONEPaLlUU.

26. MeTob1 U1 pabOTHI CO CIOBAPSMHU.

27.MuoxectBa. Coznanue, OCHOBHBIE METOJIbI U ONIEPALIMH.
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28.Tlepemennnle. [IpaBuina nMeHOBaHUS IEPEMEHHBIX.
29 JluHaMHu4ecKasi TUITH3aIysl.

30.0Onepatopbl CpaBHEHHUSI U JIOTUYECKHUE OTIEPATOPHI.
31.Uuctpyxkuus if...else.

32.MHCcTpyKIius nukia while.

33.UuacTpykiusa nukia for.

34.Co3naHue 1 BbI30B (DYHKITHH.

35.Ilepenaua apryMeHTOB (hYHKITHIO.
36.OyHKIUU-TEHEPATOPBHI.

37. JIamOna-pyHKUIUU.

38. Moaymu. MuacTpykuuu import u from.

Ilpumepul 3a0anuii K KOHmpobHOIU pabome 014 1 cemecmpa

1. B crpoke conepauieil mociaea0BaTelbHOCTh CJIOB, Pa3J/IEICHHBIX 3alsThIMU
YIAIUTh BCE HEYETHbIE CioBAa. OTBET MpPENCTaBUTHh B BUJE CTPOKH. IIpumep:
ctpoka  'SIX,SEVEN,EIGHT,NINE,TEN' Oymer mpeoOpa3oBaHa  B:
'SIX,EIGHT, TEN'.

2. U3 ciicka CMCKOB AJIEMEHTaMU KOTOPOTO SIBJISIOTCS TEKCTOBBIE CHMBOJIBI CO-
OpaTh CTPOKY, B KOTOPOW BJIO)KEHHbIE CIMCKH OOBEAMHEHBI B CJIOBA, a CJIOBa
yepes 3amsiTyo o0beIuHeHbl B CcTpoKy. [Ipumep cnmcok Buaa [['E', 'e', 'n', 'y'],
['m' ‘e, e, 'n','y'], ['m','I','n", e, 'y'], [m', ‘0, 'e']] OymeT npeoOpazoBan B CTPOKY
‘Eeny,meeny,miney,moe’.

3. Hcnonp3ys renepaTop cioBapei (M He UCTOIb3Ysl KO BHE HET0) NHBEPTHUPOBAThH
CJIOBapb, T.€. CAENATh KJIIOUU CIOBapsl, €ro 3HAYCHUSIMU U HA000pOT. 3HAUEHUS,
KOTOpBIE B UCXOJHOM CJIOBape MOBTOPSIOTCS HE J0OABISATh B UTOTOBBIM CIIO-
Baps. [Ipumep: {'a":1, 'b"3, 'c:4, 'd3} -> {1:'a', 4:'c'}

4. 3amanHa CTpoka, B KOTOPOM Uepe3 3aIsITyr0 MepeyucaeHbl MMeHa Jroien (¢ 3a-
IJIaBHOW OYKBBI) U UX TEKYILUE 3aHIATHS (CO CTPOYHOU OYKBBI) B IPOU3BOJIHLHOM
nopsake (Hanpumep, "UBan ect, moet Onsa" u T.1.). C NOMOIIBIO TEHEPATOPOB
co3aTh CJIOBAaph, B KOTOPOM KJIFOUaMU OyIyT UMEHA, a 3HAYCHUSIMU — 3aHATHSL.
Pemuth 3amauy B oaHy crtpoky. Hampumep: "Mama rynser, Kons paboraer,
noma Bawns, 3akynaercs XKens" npeacraButs B Buze {'Bans': 'moma’, 'YKens': '3a-
kynaercs', 'Kons': 'paboraer’, 'Mama': 'rynser'}.

5. Hamwmcarb ckpunt, KOTOpbIA 3aMEHSAET B TEKCTOBOM (haiijie Bce ClIOBa U3 OIpe-
JICJIEHHOTO TIEPEYHSl Ha OMNpPEIECIEHHBIE I ATUX CIIOB CJOBa-3aMEHUTENN.
CkpunT NpuHUMAET Yepe3 KOMaHIHYIO CTPOKY 2 IapaMmeTpa:
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NIepBBIN MapaMeTp - UM Qaia u3 KOToporo 6epercst TeKCT (paia umeeT KoIu-
poBky UTF8; HeT mepeHOCOB CJIOB Ha APYTYIO CTPOKY);

BTOpOIl mapameTp - ums ¢aiina, sistomierocs ¢aiiaom CSV (¢ pazgenurenem
;) COAEpKAILETO MEePEUYCHb CIIOB IS 3aMEHBI 1 COOTBETCTBYIOIINX UM 3aMEHHU-
Tenei (¢aill He UMeeT 3aroJioBKa CTOJIOIOB; B TIEPBOM CTOJIOIE CIIOBA MOJAJIE-
JKalllie 3aMeHe, BO BTOPOM CJI0Ba-3aMeHuTeNn) ((aiia umeeT koauposky UTFS).
Pe3ynbpTaT 3aMeHBI CIIOB COXpaHsIeTCsl B HOBOM (pailiie ¢ MMEHEM COBITaIal0IeM
C UCXOJHBIM (haiJIOM ¢ TEKCTOM, HO UMEIOIINM TpeduKc moauepkuBanue ().
Ckpunt moipkeH uMeTh Bun replace Ivanov.py (Bmecto Ivanov - Bama damu-
nust). OyHKIUU cBsi3aHHBIE ¢ 00pabOTKOM (haiflJIOB U 3aMEHOM B TEKCTE JOJIKHBI
HaXOAWThCS B OTACIIBHOM Moaysie modul_Ivanov.py (Bmecto Ivanov - Bamia ¢a-
MMUJTHS).

PeanuzoBarh QpyHkuuio cummulate 1151 pacueTa HAKOTUIEHHBIX ABOMHBIX CyMM
(kBazpaToB Mpou3BeaAcHUI). DyHKINS MPUHUMAET OAHO WM 0OJiee YUCIOBOE
3Ha4YeHHe (KOJMYECTBO MapaMETPOB 3apaHee He ompeneneHo). Ha ocHoBe aTux
3HAYCHUN PACCUUTHIBAIOTCS HAKOTUICHHBIE CYMMBI, KOTOPBHIE COXPAHSIOTCS B
CIIUCKE, CIIMCOK BO3Bpallaercs Kak pe3ynbTar GyHkuuu. Heobs3aTenbHbIN Oy-
JIEBCKUI mapameTp mul JOJDKEH MO3BOJISATh 3aMEHATh CYMMHPOBAHUE YMHOXKE-
HUEM.

Ilpumepnvie sonpocel K KOHMPOLHOU padome 011 2 cemecmpa

=

ba3oBbie IpUHIUITBI 00BEKTHO-OPUEHTUPOBAHHOTO TPOrPAMMHUPOBAHHS.

N

Kiacc, meTon kmacca, atpubyt kiacca. OmnpenerneHue Kiacca U Co3JaHue
AK3EMILISIpA Kjacca.

KonctpykTop 1 nectpykrop.

Hacnenosanue.

AOCTpakTHBIE METOJIBI KJ1acca.

CraTtnueckue METOIBI KJiacca.

CBoiicTBa K1acca.

© N bk ow

Uckmtouenus. O6paboTKa UCKITIOUCHHM.

. I[lonwp3oBaTenbCKkue UCKITFOYCHHUS.

10.Bnoxennbie PyHKITMHN U 3aMbIKaHus, crieninduka peanuzamnuu B Python.
11.®DyHKIMK BBICIIETO MOPSIKA U AeKopaTophl B Python.

12.Peanuzanms map/filter/reduce B Python u mpumep ux ucnosnb3oBaHusl.
13.Hrepatopsr B Python.

14. BctpoeHHble GyHKUMU AJisi pabOThl ¢ UTEPATOPAMH U BO3MOKHOCTH MO-
myuns itertools.
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15. Cnenripuka MacCuBOB, KaK CTPYKTYp JaHHbBIX.

16. AGCTpakTHasi CTPYKTypa JIaHHBIX CTEK M o4epelib: 0a30BbIe U pacIIUpPEH-
HBIE OIEPALINH, UX CIIOKHOCTD.

17. Peanu3aliivsi OCHOBHBIX OTEpalldii B ouepeau Ha 0a3e MacCuBa U CBSI3aHHOTO
CITHCKa.

18. CBsi3aHHbBIEC CIIUCKU: OJJHOHAIPABIICHHBIC U JBYHAIIPABICHHBIC — IPUHIIUII
peanu3anuu.

19. AnropuT™ 0OMEHHOM COPTUPOBKH.

20.ANropuT™M COPTHUPOBKU BHIOOPOM.

21.AnropuT™M COpTHPOBKU BCTaBKaMHU.

22. AaropuTm OBICTPOTO MOUCKA B OTCOPTUPOBAHHOM MacCHUBE.

23.AnroputMm coptupoBku llemnna.

24.AnropuTM OBICTPON COPTHUPOBKH.

25.ANropuT™M COPTUPOBKHU CIUSHHUEM.

26.CTpyKTypbl JaHHBIX: AEPEBbS

27. Peanuzanusi ABOMYHBIX JEPEBHEB B BUJIE CBS3AHHBIX 00BEKTOB. Paznuynbie
peanu3aluy peKypCuBHOTO 00X0/1a IBOUYHBIX JIEPEBHEB.

28. JIBon4Has Kyya, peaJin3alliii OCHOBHBIX OIEPALIUil.

29. AOCTpaKTHBIN TUTI JAHHBIX - ACCOIMATUBHBIN MAaCCHUB M TIPUHIIMII €TO pea-
JU3aIUK Ha OCHOBE XAIII-TA0JHUIT U XAII-(PYHKIIHA.

30. Xom-pynkuuu multiply-add-and-divide. I[Tpuaimn paboTs! X1I-(yHKIHHA
multiply-add-and-divide.

31.TTonuHOMMANBHAS XAMI-(PYHKITIHSL.

Ilpumepot 3a0anuit K KOHMPOILHOU pabome 01 2 cemecmpa

1. Co3patb nepapxuto Ki1accoB it GpYKTOB, Mpojaroluxcs B Marazune. Mepap-
XMsl TOJDKHA cojiepKaTh He MeHee 3 kitaccoB. OOBEKThI JOKHBI COACPKATh
HE MeHee 2-X aTpuOyTOB U 2-X METO/10B. Peain3oBaTh MexaHU3M aBTOMAaTHYE-
CKOTO TOJICYETa KOJIMYECTBA BCEX CO3JIaHHBIX (DPYKTOB M aBTOMATHYECKOTO
NPUCBOEHUS KOKIOMY (GPYKTY YHUKaIbHOTO HaeHTHuKaTopa. Heobxomumo
3aMOJHUTH CIIUCOK MPEICTABUTEISIMU BCeX KiaccoB (Bcero He meHee 10 00b-
€KTOB) U IIPOJAEMOHCTPUPOBATh pabOTy CO3aHHOTO MEXaHU3Ma.

2. Cozpaiite kinacc Length (lnmna), umeronuii cBoiicTBa:

» value (3HaucHue),

* UNit (eaWHAIIA U3MEPECHHUS).

[Ipy M3MeHeHUU eIUHUIIBI U3MEPEHUsl 3HaUC€HUE JOJHKHO COOTBETCTBEHHO Me-
HAThCs. Hampumep, mpu nepexojie OT CAaHTUMETPOB K METpaMm 3HayeHHe
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nospkHO yMeHbInathes B 100 pas. JlomycTumMble 3HaYeHUs CBOKCTBA UNIt: ‘cM’,
‘M°, ‘km’. Opranusyiite 3Ty npoBepky. [IpogemoncTpupyiite paboTy ¢ Kiac-
COM.

Cosnaiite knacc 3aka3(Order), y KOTOpOro ectb CBOMCTBa KoJi_ToBapa(code),
niena(price), komuuectBo(count) u MeTobl_INit u_str_. Co3maiite 2 kiacca-
noromka: Ont(Opt) u Po3uuna(Retail). B aTux kiaccax coznaite me-toapl init
,_Str__.m cymma_3akasa(summa), TO3BOJISIOIIUN y3HATh CTO-UMOCTh 3aKasa.
JIns onta CTOMMOCTb €IMHHUIIBI TOBapa coctaBiseT 95% oT leHbl, a mnpu
nokymnke 6oixee 500 mTyk — 90% 1eHsl. B po3HUIly CTOMMOCTH €IUHUIIBI
toBapa coctaBisieT 100% mensl. CTOMMOCTH 3aKa3a paBHa MPOU3BE-ICHUIO
1eHbl Ha KonmudecTBO. IIpogemoHcTpupyiite paboTy ¢ KiaccaMu, cO- 37aB
HE00X0IUMbIE OOBEKTHI M OOPATUBIIMCH K UX CBOMCTBAM M METOJaM.
Hanwmcats @ynkuuro-renepatop my_func_2(lst), kotopast mpuarMaeT 00BEKT,
MOJJIEP)KUBAIOIINN UTEPAMA C TPOU3BOJBHBIM YPOBHEM BIIO)KEHHOCTH, H
BO3BpAIIA€T BCE DJIEMEHTHI IO OTHOMY.

C nmomompto Mexanuzma map/filter/reduce (xotst 661 0/1Ha U3 ATUX PYHKIUI
JI0JKHA OBITH MCIOJIb30BaHA B PEIIEHUHU) MOCYUTATh B TEKCTE KOJIUYECTBO
CJIOB, COCTOSIIIIUX HE MEHEe, yeM u3 3-X OykB. CJI0Ba B TEKCTE pa3IesieHbI Mpo-
oenamu. Hanucate peanuszanuio B 0Hy cTpoKy. OQOpMHUTH pellIeHHE B BUJIE
¢ynkuuu my_func 3(text), T.e. mabioH TaKoOB: CTPOKa C import, eciiu HeoO-
xoaumo def my_func_3(text): return # ogHocTpOUYHAs peanu3ariys 3aaHus.

Hanucate nexkoparop ¢ mapamerpoM my decorator(n). Jlexopatop mnpepa-
maeT GyHKIMI0, BO3BPAIAIOIIYIO MO KUBAIOIINN UTEpaluu o0beKT (J1a-
nee "mocienoBaTenbHOCTR"), B GyHKIMIO-TeHepaTop. Eciu nexkopupyemas
(GYHKIIMS BO3BpAIla€T YTO-TO JIPYTO€, a HE TIOCIIE0BATEIHHOCTD, TO JIEKOpa-
TOP JIOJDKEH BEPHYTh 3TOT PE3YJIbTAT BhI30Ba GyHKIMK 0e3 m3MeHenui. [Ipo-
BEPKY 00BEKTa MOXKHO OPraHW30BaTh MPH IOMOIIH yciaoBus import collections
if isinstance(item, collections.lterable). ITapameTpom ekopaTopa MOKET OBITH
1[eJI0€ TTOJIOKUTENIBHOE YKCIIO N, TOT/Aa MOJy4YUBIIAsICS (PYHKIUSI-IEKOPATOp
J0JKHA TEHEPUPOBATh 110 OJHOMY 3HAYEHHIO U3 MOCIIEI0BATEIbHOCTH, TOBTO-
peHHOM n pa3. Takke mapameTp MOXKET IPUHUMATH CTPOKOBOE 3HaueHue 'inf’,
Torja QYHKIHI-IEKOPATOp TEHEPUPYET MO OJJTHOMY 3HAUCHHIO U3 MOCIEA0Ba-
TEIHHOCTH, TOBTOPEHHOI 0€CKOHEUHOE YUCIIO pa3 (3allMKINBaeT TeHEpUPOBa-
Hue pe3yapraTa). [lofackaska: cHayalla peaqu30oBaTh Caydai Co 3HAYEHHUEM ap-
rymenTa 'inf', a 3areM MOAMPUIIMPOBATH IS LIEIOYUCIIEHHOTO 3HAYEHUs ap-
I'YMEHTA.
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KpuTtepun 6a/s1bHOM OLEHKH Pa3JIM4YHBbIX (OPM TeKyLIero KOHTPOJIA
ycreBaeMoCTH

Kputepuun 6anbHON OIIEHKH Pa3MUYHBIX (OPM TEKYIIETO0 KOHTPOJIS ycIieBae-
MOCTHU COIEPKATCSA B COOTBETCTBYIOIIMX METOAWYECKUX peKomMeHaanusx [lemapra-
MEHTAa aHaJ13a JaHHbIX U MAIIMHHOTO O0YYECHHUS

7. MOH/ OILIEHOYHBIX CPEACTB Jisl MPOBeJAEHHsI MPOMEKYTOYHOH aTTecTaAlUN
o0y4yaromuxcsi Mo AMCUUIINHE:

[TepedyeHh KOMITETCHIINN ¢ YKa3aHUEM WHINKATOPOB MX TOCTIDKCHHS B IPO-
I1eCCe OCBOCHUS 00pa30BaTEIIbHON MPOTPaMMBbI COIEPKUTCS B pazaene 2. «Ilepeuens
NIIAHUPYEMBIX Pe3VIbMamos 0CBOeHUsl 00pA308aMeNbHOU NPOSPAMMbBL (NepeyeHdb
KOMNnemeHyuil) ¢ yKasauem uHOUKAmopo8 ux O0CMUNCeHUs U NIAHUPYEMbIX De3)ilb-
mamoe 0OyueHUs1 N0 OUCYUNTIUHEN.

TunoBbie KOHTPOJILHBIE 32IaHUS UJIM MHbIE MaTePUAJIbl, HE0OXOAUMBbIE J1JI
OLICHKHU MHIUKATOPOB A0CTHKEHUS KOMIIETEHUUI, YMEHUHN U 3HAHUM

HaumenoBanue HaumenoBanwue nn- | Pe3ynbTatel oOyuenusi | TUMOBbIE ~ KOHTPOIbHBIE
KOMIICTEHIIH JTUKATOPOB JIOCTH- (YMeHHUS ¥ 3HAHUA), | 3aJaHHS
XKEHUS KOMIIETEH- COOTHECEHHBIE C HH-
1007078 JMKATOPaMH JTOCTHKE-
HUS KOMIICTCHITH
Cnocoben ¢ mo- | 1.JlemoHcTpupyeT 3HaTh: Hamumure ckpunt Ha
MOIIIbI0 MaTeMa- | 3HaHHe 0a30BBIX Ma- | * cyllecTBywoomue O0a- | Python oOpaGaTsiBaromuii
THYECKOM  MO- | TEMAaTUYECKUX  MO- 30BbI€ MaTeMaThue- | TeKCTOBBIN (pails Tak, 4To B
JIeNU pelaTh 1o- | esiell, TNpUMEeHse- | CKHe MOJEIH. HEM BcCe 3arjaBHbIe OYKBBI
CTaBJICHHYIO MBIX B Pa3JIMYHBIX * aNTOpPUTMBI  pelle- | Mpeodpa3yroTcss B CTPOU-
TEOPETUYECKYIO0 | MPEIMETHBIX O00da- | HUS TEOPETUYECKUX | HEIE.
WIH  TIPUKIAJ- | CTAX. WJIH TIPUKJIATHBIX 3a-
HYIO 3a/1a4y, pe- nau.
aJIM30BbIBaAs all-
TOPUTM PELICHHS YMmeTh: Hamummre ckpunt Ha
B BHJE IIpo-  pemars  npukiaan- | Python obpabareBarommii
rPaMMHOTO  MO- HBIE 33[a4M B npej- | TEKCTOBBIN (ailn u moiy-
nyns. (ITKH-2) METHBIX 00JIaCTSAX C | YEHHE Ha €ro OCHOBE CJIO-
NpUMEHEHUEM MaTe- | Baps, KIIOYaMH SBISIOTCS
MaTHYEeCKMX MoOJe- | CJIoBa TEKCTa, a 3HAa4YeHH-
aei. SIMH KOJINYECTBO BCTpeUae-
MocTé cioB. COXpaHUTE B
¢aiine CSV.
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2.Anantupyer 51
MpUMEHSIET  CyIIe-
CTBYIOILIIME Marema-
TUYECKHE  MOJEIH
JUISL  pelieHust 1o-
CTaBJICHHOW  TIpH-
KJIQJIHOM WJIM TEOpe-
TUYECKOU 3adaun.

3HaTh:

* MaTreMaTH4eCKHe
MOJIENIN ISl perie-
HHUSA KOHerTHbIX
MPUKJIAIHBIX 3a]1a4.

* MOAXOABl K IIpUMeE-
HEHUIO MaTeMaTH4e-
CKHMX MOJICIICH.

YMmeThb:

* aJanTUpOBATh 5
INPUMEHSATh MareMa-
THYECKUE MOJIEIN
JUISL pelIeHUsl TIpH-
KIIAOIHBIX 3a1a4.

Hcnons3ys [IporpaMmy
Jupyter  Notebook co-
craBbTe Koja Ha Python,
ONpeaeAOIUN cylie-
CTBOBAaHME TPEYTOJIbHHUKA
[0 TpeM 3aJaHHbIM JUJIU-
HaMm cTopoH. Eciu cyme-
CTBYET, TO ONPEIEIUTh €r0
tun. Hcnonw3yiite Ouo-
aroTeKy math.

Bribepute  OubnmoTeKy
Python st paboTs! ¢ mac-
cuBaMHU. BeinosiHuTe mnpo-
IrpaMMHBIN KO/ OMHApHOIO
MIOUCKA JIaHHBIX.

3.Bnageer MeTojo-
JIOTHEH MaTeMaTH-
YECKOT0 MO/ICITHPO-
BaHUS JUJISA PEIICHHS
npodeccnoHaTbHBIX
3a/1ad.

3HaTh:

* COBPEMCHHBIC  CH-
CTEMbI MarcMarTuudc-
CKOTO MOJICIIHNPOBa-
HU.

YmMmern:

* peajM30BBIBATH all-
TOPUTMBI  PELIECHUSA
npodhecCuOHATBHBIX
3aJa4 ¢ TMpPUMEHe-
HUEM COBPEMEHHBIX
CUCTEM Maremarum-
YEeCKOr0 MOJIENINPO-
BaHUA.

Beibepute  O6uOamoTeky
Python nust XsmmpoBaHus
JaHHBIX. BeImonHuTe mpo-
rpaMMHBIH KOJ OBICTPOTO
MOUCKA TEKCTOBBIX CTPOK.

Peanmsyiite nporpammy Ha
Python kortopoii B kaue-
CTBE apryMeHTa KOMaH/[-
HOM CTPOKHM IIepenaercs
ums CSV-daiina, B meppom
CTOJIOIE HAXOMSATCS YUCIIa,
KOTOpblE HEOOXOJUMO OT-
coptupoBats. IIporpamma
CO3/1aeT HOBBIN (aiis, B KO-
TOpPOM TepBbIi cTonder
OTCOPTHPOBAH.
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Crocoben mpo-
eKTHUPOBAaTh U pe-
aJIN30BBIBATH
MIPUKJIaTHBIC
IPOrpaMMHBIC
CHCTEMBI B COOT-
BETCTBHU C aHa-
JIM30M 3aJ1a4d 1
TpeOOBaHUI K
uum. (ITKH-4)

1.JleMoHCTpHUpYET 3HaTh: Bemonaute  00paboTKy
0a30BbI€ 3HAHUA O TEKCTOBOTO (aiina, B KOTO-
cyuiec a- | - CYMICCTBYIOUHE Ma~ ) 3adukcupoBa
TB UX Ma- M WKCHPOBAHBI
YICCTBYIOIL Temarnueckne  Me- | D P
TEMATHYECKUX METO- | (bakThl mpoJax, HEOOX0AU-
JlaxX ¥ CHCTeMax Ipo- MOTO IS TOJACYETa CyM-
* CYILECTBYIOIIHE CH-
rpaMMHPOBAHHUS. MapHbIX MPOJaX MO pas-
CTEMBI TPOTPAMMH-
JUYHBIM Teorpaduueckum
poBaHuUsl.
no/ipa3iesieHusiM  (PUPMBL.
Ha ocHoBe mnomy4yeHHBIX
oa”gHeIX coctaBbTe CSV
¢baiin, XxpaHsmui TOIYy-
YEHHbIE PE3YJIbTATHI.
YmMmern:
Onummure crpykrypy CSV
* BBINIOJIHATH  BBIOOP .
¢daiima  durcupyromero
MaTeMaTUYECKUX
(dhakThl TPOJAXK, HEOOXOIH-
METOJIOB M CHCTEM
MOTO IS TOJACYETa CyM-
IPOrpaMMHUPOBAHUS
9 MapHbIX TPOJaX MO paz-
HEOOXOMUMBIA g
JUYHBIM TeorpaduuecKuM
peleHuss KOHKpPEeT-
. nojpa3aesieHusiM GUupMBbI.
HOM 3aJIauH.
2.Mcnonb3yer u | 3HaTh: Onumure 3aKOHOMEPHO-
ajanTUpyeT CyIle- CTH/BapuadeIbHOCTD B
A Py ymes 1, CYIIECTBYIOIIHAE Ma- P
CTBYIOIIIHEC MaTeMa- CUHTAKCUYIECKHIX KOH-

TUYECKUE METOMBI U
CUCTEMBI IIpOTpaM-
MUpOBaHUs I pe-
LIEHUS MPUKIIATHBIX
3a/1ay.

TEMaTU4YeCKUe Me-
TOIBl M  CUCTEMBI
IpOrpaMMHUPOBAHUSI.

YMmerh:
d YMCTI) aJIaHTI/IpOBaTL

CYILLECTBYIOILIME Ma-
TEMaTUYECKHEe  Me-
TOABI U  CHCTEMBI
MIPOTPaMMHUPOBAHUS
JUIL pelIeHUs IIpHU-
KJIaJIHBIX 3a/1a4.

cTpykuusax Python nns pa-
OOTBI CO CITMCKAMH U CJIO-
BapsIMHU.

Onpenenure KOJIUYECTBO
JJIEMEHTOB CIIMCKA, 3Ha4e-
HHUS KOTOPBIX COBIAJAIOT C
KJIFOYaMH 33JaHHOTO CJIO-
Bapsi U KOJUYECTBO OJle-
MEHTOB CIIHCKAa, 3HAYEHUS
KOTOpPBIX paBHBI 3Haye-
HUSIM B CIIOBape.
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3.Bmageer  HaBbI-
KaMH ITPOSKTHPOBA-
HUS U Pa3pabOTKH
KOMITOHEHTOB  IIpO-
rpaMMHOTO o0ecrie-
YEeHUS Ha OCHOBE CO-
BPEMEHHBIX  Mapa-
JIMTM, TEXHOJIOTHI U
SI3BIKOB TIPOTPaMMHU-
POBaHMS.

3HATh:

* COBPEMEHHBIE SI3bIKU
IpOrpaMMHUpPOBaHUS

* COBPEMEHHBIE TEX-
HOJIOTMM  [POTpaM-
MUPOBAHUS

YMmerhb:

* MPOEKTUPOBATH 5
pa3zpabaThiBaTh KOM-
MOHEHTHI MPOrPaAMM-
HOro oOecIevyeHus
Ha OCHOBE COBpE-
MEHHBIX TapajurM,
TEXHOJIOTHUH H S3BI-
KOB IIPOTpaMMHPO-
BaHMS.

Onumure MOAXOIbl HC-
nonib3yemeie B Python mns
TPYNIUPOBKYA  (YHKIHUH,
OpUEHTHPOBAHHBIX Ha 00-
paboOTKy OJTHOTUITHBIX 00B-
€KTOB U pelieHrue OJIU3KUX
3ajad.

BeimonauTe  kimaccuduka-
IMI0 C HCIOJb30BaHUEM
OounapHoro naepeBa. Orle-
HUTE KOJMYECTBO OTepa-
Ui ¥ TIyOUHY JiepeBa.

4. Tlpumenser wme-
TOJBI  MAITUHHOTO
oOy4eHHMs 1151 peliie-
HUS IPUKJIATHBIX 3a-
Jlay aHaAJIN3a IaHHBIX

3HATh:

* METOJIbl MalTMHHOTO
oOyueHus AJis perie-
HUSI IPUKITAIHBIX 3a-
7a4  aHanu3a JlaH-
HBIX.

YmMmern:

* IPUMEHSTh METO/IBI
MaIllMHHOTO 00yye-
HUS I pelIeHUs
NPUKIAAHBIX 3ada4d
aHa/M3a JaHHBIX.

Cdopmupyiite coOCTBEH-
HBIC CYXJICHUS O TIpHUMeE-
Humoctu Python mist pe-
IICHHSI 33]1a4 MAIIHHHOTO
o0OyueHusl.

BemonnuTte 3amady 1o-
CTpO€HUsS OWHApHOTO Jie-
peBa 1ByMs criocobaMu: Ha
OCHOBE CIIMCKOB M Ha OC-
HOBE Y3JIOB U CCBUIOK.
Onenure >¢p¢HEeKTUBHOCTh
paboThI KaXKA0T0 crocoda.

Ilpumepnsie eonpocel 011 N0020MOBKU K IK3ameHy 01 1 cemecmpa

Tema 1. BBenenue B nporpammupoBanue Ha Python

[IpucBoeHue 1o cchuike U 1o 3HadeHuo. Crnenuduka co3nanusi 00bEKTOB U
npucBoeHus B Python, ocobennoctu Python B ¢Bsizu ¢ pacnpocTpaHEHHOCThIO
WCIIOJIb30BaHUs HEU3MEHSIEMBIX TUIIOB.

Crnennduka TUMHU3AIUU B S3bIKAX MPOTPAMMHUPOBAHUS (PA3INYHBIC ACTICKTHI
tunu3ainun). Peanuszanus tunusanuu B Python.
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13.

Tema 2. YnpasJsiionue KOHCTPYKIHH, CTUCKH ¥ KOPTEXKHU

3. Hukner B Python, pabota u ycrpoiictBo nukia for, THIMYHOE MPUMEHEHHE
range u enumerate B nukJie for.

4. Cnucku B Python. Obparenue k anemMeHTaM crucka u cosnanue cpe3on. O0-
X0/l CIIKCKa U MOUCK AJIEMEHTOB B ciiucke. KitoueBbie oneparm, mpoBoIsIue
K U3MEHEHHIO CIIMCKA U MOPOXKAAIOUIME U3MEHEHHBIE CIUCKU, KOMMMPOBAHUE
CIIUCKOB.

Tema 3. CioBapu, MHOKeCTBA H BbIPAKEHUSI-TEHEPATOPbI

5. Cnosapu B Python. tepupoBanue 1o ciioBapsim, mpeoOpa3oBaHUe MEXTY CII0-
BapsIMU U criuckamu B Python. Oneparuu ¢ npeacTaBieHIsIMA CIIOBapen.

6. Onepauuu co ciroBapsMHU, YYUTHIBAIOIIME BO3MOXKHOE OTCYTCTBHE KIIIOYA.
Onepanuu MHOTO3JIEMEHTHOTO U3MEHEHUs ciioBaped. Onepanuy mo3JeMeHT-
HOT'O U3BJICYEHUS U3 CIOBAPs U UX UCIOJb30BaHUE.

7. MuoxectBa B Python. OcHOBHBIE CIOCOOBI CO37]aHNs, TTOTYUYECHUSI U U3MEHE-
HUs 3HaueHuid. O0X01 MHOXKECTB. BhINoIHEeHEe OCHOBHBIX OmNepalui ¢ napoi
MHOKecTB B Python.

8. Koprexu B Python. Otnmuust kopTexeit ot criuckoB. PacnakoBka v yacTHyHast
pacrakoBKa KOPTEXKEH.

9. BrIpaxkeHusi reHepaTOphsl M TeHepaTopsl cruckoB B Python. Mcnonb3oBanue
YCJIIOBUM B T€HEpaTopax.

10.®ynkumu cTaHapTHON OMOIMOTEKH ISt pabOTHI C KOHTEHHEPaMHU.

Tema 4. ®yHxkuuu

11.06bsBreHME 1 BbI30B GyHKIMU B Python. [TapameTps! pyHKITHH CO 3HAUCHUEM
0 YMOJIYAaHUIO U KOMMeHTUpoBaHue pynkuuu. [lonydyenue nndopmanuu o
¢bynkunn. CnocoObl nepeavn napaMmeTpoB P BbI30BE QYHKLHUU.

12.Tlepenava mepeMeHHOTO KOJMYECTBA MapaMeTPOB (MIMEHOBAHHBIX M HE MIMEHO-
BaHHbIX) B QyHKIuu Python. Bbi3oB QyHKINMK ¢ NO3UIMOHHBIMHU TapaMeT-
paMu, HaXOJSUIMMUCS B CIIMCKE, U UMEHOBAaHHBIMU NTapaMEeTPaMU, HaXOISAIIH1-
MUCS B CIIOBape.

Tema 5. Pabora ¢ paitsiamu 1 00padoTKa HCKIIOYNTEIBLHBIX CHTYy Il

CUHTaKCHC U CEMaHTHKa 00pabOTKH MCKIIIOYUTEIbHBIX cuTyanui B Python.
Co3zniaHre noJib30BaTeNIbCKUX UCKIOYEHUI U HHCTPYKIUS assert.
14.bazoBbie omneparuu A1t paboThl ¢ ¢aitiamu B Python. Mcnons3oBanue uH-

crpykuuu With ... as Ha mpumepe paboThI ¢ (aiinamu.
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Tema 6. Moay/im U maKeTbl

15.Monaynu B Python u ux ornuuue ot ckpuntoB Python. Bapuantsl cuntakcuca

8.
9.

UMIIOPTA MOJYJIA U 00BEKTOB MOYJIsi. [I[puMeHeHre UMIOpPTUPOBAHHBIX 00h-
exToB. [Topsimok moucka Moysnei u cnenuduka ux 3arpy3ku. 3arpy3ka MoIy-

Jeil U3 TII00aIbHOTO PENO3UTOPHSI.

Ilpumepnuie 6onpocel 01 N0O20MOGKU K IK3AMEHY 0A 2 cemecmpa
Tema 9-10. O0beKTHO-OPHEHTHUPOBAHHOE TPOrPAMMHUPOBaAHUE

Konuenuus knacca u oobekra. [Ipunuunel u Mexanuzmsl OOIL.

OOBbsBIEHUE KJIacca, KOHCTPYKTOP, CO3JaHNEe OOBEKTOB U OJJMHOYHOE Haclie-
nosanue B Python. Ympagsnenue noctynom k atpubyram kiacca B Python.
[Tonmumopdu3m 1 yTuHAs TUMIA3AIMS U POBEpPKa MPUHAJJICKHOCTH 00BEKTa K
KJaccy B si3bike Python.

MeToIbI KJTaCCOB M CTaTUYECKHE TIEpEeMEeHHbIC U MeTo 161 B Python. Crnienimains-
HbI€ METOJBI JJI1 UCIOJIb30BAaHUS MOJb30BATEIBCKUX KJIACCOB CO CTaHAAPT-
HBIMU OoTiepaTopamMu ¥ QYHKITUSIMH.

Tema 11-12. ®yHKIIHOHAJIbHOE MPOrPAMMHMPOBAHHE

OcCHOBHBIE BO3MOKHOCTH, TOJAEPKUBAeMble (DYHKIIMOHAIBLHBIMU SI3bIKAMU
nporpammupoBanus. [loanepkka 37eMeHTOB (DYHKIIMOHATBEHOTO MIPOTpaMMU-
poBanus B Python.

KoHuenuus «pyHKIuU — rpaskJiaHe mepBoro Kiacca» B A3bIKE MPOrpaMMHUpPO-
BaHUS, NMOJEPKKa ATON KoHIEenuuu B Python. Cnenuduka nsamoaa-GyHKui
B Python ux Bo3MOXHOCTH ¥ OrpaHWYCHUS. TUNTHMYHBIC CIICHAPUU UCITOTh30Ba-
HUS MO aa-pyukuuit B Python.

['noGanbHbIe U JOKAIbHBIC TepeMeHHbIe B QYHKIMSIX Ha mpumepe Python. Io-
60unbIe YD PEeKTHI BbI30Ba (YHKIINUN U UX MTOCIEICTBUSL.

BroxenHble QYHKIIMM U 3aMbIKaHUsA, crieiiudrKa peanu3aiuu B Python.,
dyHKIMK BRICIIErO TOPAIKA U IeKopaTopsl B Python.

10.Konuenuus map/filter/reduce. Peanuzanus map/filter/reduce B Python u nipu-

MCP UX HUCIIOJIb30BAHMHA.

11.Utepatopsl B Python: BcTpoeHHbIE UTEpaTOphl, CO31aHHE COOCTBEHHBIX HUTE-

paTopoOB, TUMUYHBIC CIIOCOOBI 00XOJa MUTEPATOPOB M MPHUHIUI UX PaOOTHI.
Bcerpoennsie GpyHkImm i paboThl ¢ UTEpATOPAMHU W BO3MOKHOCTH MOJTYJISI
itertools.
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12. ®@yHKIMY T€HEPATOPHI U BHIPAKEHUS! TEHEPATOPHI: CO3/IaHKE U IPUMEHEHUE B

Python.
Tema 13. CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, OUepPeIH, CITUCKHU.
13.Cnennduka MacCUBOB, Kak CTPYKTYP TaHHBIX. J[MHaAMIYeCKIEe MaCCHUBBI — CIIe-
uduka paboThl, CI0XKHOCTH oneparuii. Criennduka padota c array B Python.
14.AGcTpakTHasi CTPYKTypa IaHHBIX CTEK M O4epe]lb: 0a30BbIE U pACHIUPEHHbBIC
ofepaluu, X CJI0KHOCTb.

15. Cneniuduka peanusaliui U CKOPOCTH OCHOBHBIX OIlepaldid B ouepenn Ha 0ase
MacCHBa U CBSI3aHHOTO CITUCKA.

16. CBsi3aHHBIC CITUCKU: OTHOHAIIPABJICHHBIC U IBYHAIIPABICHHBIC — MIPUHITUII Pe-
anu3zarmu. CpaBHEHUE CKOPOCTH BBITIOJIHEHUSI OCHOBHBIX OTIEpaIiii B CBSA3aH-
HBIX CITUCKAaX U B JTUHAMHUYECKOM MAaCCHBE.

Tema 14. AnropurMbl NOMCKA U COPTUPOBKH

17. Anroput™M OOMEHHOW COPTHUPOBKH, CIOXKHOCTH COPTUPOBKH U BO3MOKHOCTHU
0 €€ YIYYIICHHUIO.

18. AITOPUTM COPTHPOBKH BBIOOPOM, CIIO)KHOCTH COPTUPOBKH ¥ BO3MOKHOCTH TIO
ee YIy4IlIeHHIO.

19. AITOPUTM COPTUPOBKH BCTABKAMH, €T0O CJIOKHOCTh. AJTOPUTM OBICTPOTO TIO-
HCKa B OTCOPTUPOBAHHOM MaccuBe. CII0)KHOCTh TTOWCKA B OTCOPTUPOBAHHOM
¥ HE OTCOPTUPOBAHHOM MAaCCHUBE.

20. Anroput™m coptupoBku Illenna, cloXHOCTH COPTUPOBKH U BO3ZMOXHOCTH TI0
€€ YJIy4IlEHHUIO.

21. AnTopuTM OBICTPOM COPTUPOBKH, CIIOKHOCTh COPTUPOBKH U BO3MOKHOCTH TIO
ee YIy4IlIeHHIO.

22. AITOPUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTh COPTHPOBKH.

Tema 15. CTpyKTYypBI JaHHBIX: [IePeBbs

23. Peanmuzanusi ABOMYHBIX IEPEBHEB B BUJIE CBSI3aHHBIX 00BEKTOB. PaznnunbIie pe-
M3aIMU PEeKyPCUBHOTO 00X0/a TIBOUYHBIX JEPEBHLEB.

24. JIBOoMYHOE IEPEBO MOMCKA — MPUHITUITHI PEATU3AINH U JIOTUKA peaTn3aliui Oc-
HOBHBIX OIEepaIyil.

25. JIBonyHas Ky4ya — NMPUHITUITEI peai3alii ¥ JIOTHKA pealli3allid OCHOBHBIX
OTeparvu.

Tema 16. Xenr-ra0aunbI

26. AOCTpaKTHBIN TUIT TAHHBIX - ACCOIMATUBHBIA MACCUB M MIPUHITUI €TO pPean-
3alliy Ha OCHOBE XAII-TaOJIUI] U X31I-(YHKITHI.

27.00mas cxema MocTpoeHus XdUI-QyHKIMKA U BO3MOXKHAsl POJIb B 3TOU CXEeMe
xom-pyukun  multiply-add-and-divide. Ilpuniun paGoTel  X31I-(GyHKIUH
multiply-add-and-divide.
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28. TlonmuHomuanbHast Xa1I-QYyHKIUS — MPUHIMTI padoThl, crienuduka 3phekTuB-
HOM peanu3anuu U crienuduka npuMeHeHus X31I-(QyHKIIUH.
29. PaznuuHble METO/IbI pa3peleHus] KOJUIU3UI B X31I-Ta0auIax.

HpI/IMepr IK3aMCHAIIMOHHBIX OMJIETOB.

degepajibHOE TOCYIAPCTBEHHOE 00pa3oBaTe/ibHOE OI01KEeTHOE YUpeKIeHHe
BbICIIET0 00pa30BaAHUA

«®UHAHCOBbBIN YHUBEPCUTET IIPHA ITPABUTEJ/IbCTBE
POCCUUCKOU PEJEPALIUN
(PuHAHCOBBII YHUBEPCUTET)

JlenmapTaMeHT aHaJIM3a JAHHBIX H MAIIMHHOTO O0YYCHUs

Jucuuiuinia AJITOPUTMBI M CTPYKTYPBI IaHHBIX B si3biKe Python

dakynpTeT HHOOPMAIIMOHHBIX TEXHOJIOTUI U aHaIHu3a OOJIBIIUX JAHHBIX

®dopma 00ydeHus: Cemectp: 1

Hamnpasnenue noarorosku: 01.03.02-Ipukinaagnasi MaTeMaTuka U HHpOpMaTHKA
[Tpoduns: IlpukiiagHoe MalIMHHOE 00y4YeHHe

3K3AMEHAIIMOHHBINA BUJIET Ne

1. TlpucBoeHnue 1o ccbuike U Mo 3HaueHuto. Crennguka co31aHust 0ObEKTOB U IPUCBOEHUS B
Python, ocobennocTi Python B cBsi3u ¢ pactipoCTpaHEHHOCTHIO UCTIOIb30BAHUS HEU3MEHSI-
eMbIX TUIMOB. (20 6anoB)

2. Ha ocHOBe CTPOKH, TIPEACTABIISIONIEH U3 ceOst MPeIOKEHUE, TOCTPOUTH BIIOKEHHBIH CITH-
COK, COJIep alliii CUMBOJIBI BCeX CJIOB B mpeioxkeHuu. [Ipumep: crpoka 'Eeny, meeny,
miney, moe; Catch a tiger by his toe.' Oyzxer npeobpazosana B: [['E', 'e', 'n', 'y'], ['m', '¢', '¢',
n, 'yl ['my T, Y ey, ['mY ol e, ['CY Yt el ], A, [ T g e L TR YL [h
', s, ['t, '0', 'e']] (20 6amoB)

3. CoznaTh uepapxuio KJIaccoB A (PYKTOB, MpoJaroIuxcsa B Marasuse. Mepapxus pomkHa
cozepkaTh He MeHee 3 kinaccoB. OOBEKTHI NOJKHBI COiepKaTh HE MeHee 4X aTpuOyToB.
YacTb aTpuOyTOB J10JKHA OBITH 3alllMIEeHa OT U3MEHEHHS, a 4YacTh U OT U3MEHEHUs, U OT
gyreHusi. Heo0X0MMo 3aroTHUTh CIIMCOK MPEICTABUTEISIMH BCEX KIIacCOB (BCETO HE MEHee
10 00BEKTOB) M MPOIEMOHCTPUPOBATH CO3/[aHHYIO0 3amuTy. (20 6amioB)

IToaroroBut: / ®.N.0./
Yr1Bepxaaro:
IlepBbIil 3aMecTUTEND
PYKOBOJUTENS AeTapTaMeHTa / ®.1N.0./
Hara

28



®denepajibHOE TOCYAAPCTBEHHOE 00pa30BaTeIbHOE OI0ZKETHOE YUPeKIeHHe
BBICHIEr0 00pa30BaHHSA

«®UHAHCOBBIN YHUBEPCHUTET IIPU IIPABUTEJIbCTBE
POCCUUCKOU ®PEJEPALIUN»
(PuHaHCOBBII YHHUBEPCHTET)

JlemapraMeHT aHAJIM3a JAHHBIX 1 MAIIMHHOTO O0YYEeHHUs

JlucuumiinHa AJTOPUTMBI M CTPYKTYPBI JaHHBIX B si3bIke Python

®DakynbpTeT HHYOPMAITMOHHBIX TEXHOJIOTUH 1 aHaIu3a OONBIINX JAHHBIX

®dopma 00ydeHUs: Cemectp: 2

Hanpasnenue noarorosku: 01.03.02-IIpuknaaHasi MaTeMaTHKa U HHGOpMaTHKa
[Tpoduns: IlpukaaaHoe MaliuHHOE O0yUYeHHUE

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Croemuduka TUNMH3aNWU B S3BIKAX MPOrPAMMUPOBAHUS (Pa3IHMUHBIC ACTIEKTHl TUITU3ALIHHN).

Peanuzanus Tunuzanuu B Python. (20 6amios)

2. B ctpoke comepxamieil mociaenoBaTeIbHOCTh CIIOB, Pa3AeiICHHbIX 3aISTHIMHA yIAINTh BCE

HCYCTHBIC CJIOBaA. OTBer npeacCTaBUTb B BUIC CTPOKH. HpI/IMCp .

'SIX,SEVEN,EIGHT,NINE, TEN' 6yner npeobpazosana B: 'SIX,EIGHT,TEN'. (20 6as1o0B)
3. Co3nmaTh Hepapxuro KJIaccoB i HpyKTOB, IPOJAIONIMXCS B MarasuHe. Vepapxus qomkHa
coJiepkaTh He MeHee 3 ki1accoB. OOBEKThI JOJHKHBI COJIEPIKAaTh HE MEHee 2X aTpulyToB U
2x MeToJ10B. Pean3oBaTh MEXaHN3M aBTOMATHYECKOTI'0 [T0/ICYETa KOJIUYECTBA BCEX CO3/1aH-
HBIX ()PYKTOB U aBTOMATUIECKOTO MPUCBOCHUS KXKIOMY QPYKTY YHUKAIHHOTO HIEHTH(DH-
karopa. Heo6x0a1Mo 3aroHUTh CIIUCOK MPECTaBUTENIMHU BCEX KIacCOB (BCETro HE MEHee

10 00BEKTOB) M MPOJEMOHCTPHPOBATH PA0OTY CO3IaHHOTO MexaHu3Ma. (20 6aymioB)

[ToaroroBu: / ®.M.0./
VYr1Bepxkaaro:
IlepBbIil 3aMecTUTEID
PYKOBOJUTEIS ACTIapTaMeHTa / ®.1N.0./
Hara
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8. IlepeueHb OCHOBHOII M IONOJTHUTEJIbHOM yUeOHOI JINTEepaATypPhl, HEO0OX0AMMOIi
JJIS1 OCBOCHUSA IMCHUIIMHBI:
Ocnoenas numepamypa:

1. T'ypukos, C.P. OCHOBBI aITOPUTMHU3AIIMH U IPOrpaMMUpoBaHus Ha Python
: yueobHoe nocoodue / C. P. I'ypukoB. — Mocksa : UTHOPA-M, 2022. — 343 c. —
(Beiciiee obOpazoBanume: bakanaspuar). — OBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (mata oOpamenus: 17.06.2022). —
TeKCT : JIEeKTPOHHBIMN.

2. WMenynpko, B. M. SI3pik mporpamMmupoBaHusi BEICOKOTO ypoBHs Python.
DyHKIMH, CTPYKTYPHI TaHHBIX, TOTIOJIHUTEIILHBIC MOTYJIH | yueOHOe mocobue / B. M.
[Henynbko ; FOxubI Qenepanpubiii yHuBEpcuTeT. - PoctoB-Ha Jlony ; Taranpor :
UznatensctBo FOxHOTOo (enepansHoro yauBepcurera, 2017. - 107 c. — OBC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1021664 (nata o6pa-
mienns: 17.06.2022). — TeKCT: 37eKTPOHHBIH.

Jlononnumenvnas tumepamypa:

3. Cesepenc, U. Benenue B mporpammupoBanue Ha Python / Y. Cesepenc. —
2-e u31., ucnp. — Mocksa : Harmonanbusiit OTkpsiThiil YHuBepcurer « MHTYU T,
2016. — 231 c¢. — DBC VYuusepcuterckas Oubanoreka online. — URL:
https://biblioclub.ru/index.php?page=book&id=429184 (mata oOparieHus:
17.06.2022). — TeKcT : 37eKTPOHHBIH.

9. llepeuenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTu «UH-
TEPHET», HeO0OXOAMMBIX JJI OCBOCHUS M CHUIINHBI

1. Pylru 1.0.9 [DnekTponHbI# pecypc]: cailT. — Pexxum moctyma: https://pypi.py-
thon.org/pypi/pylru.

2. Python Data Analysis Library [Dnexkrponnsiii pecypc]: cait. — Pexxum no-
cryna: http://pandas.pydata.org/.

3. Python Documentation [DnekTpoHHBIi pecypc]: calT. — Pesxxum nocryma:
http://python.org/doc/.

4. Python Standard Library [DaekTpoHHbIii pecypc]: caiiT. — Pexkum goctyra:
https://docs.python.org/2/library/.
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5. Scikit-learn Machine Learning in Python [Onekrponnsiii pecypc]: caut. —
Pexxum moctyna: http://scikit-learn.org.

6. OdunmanpHbIi caiiT mpoaykra https://www.python.org/.

7. Tlopran ®unancoBoro yausepcurera http://www.fa.ru/.

8. Karanor kypcoB Murepuner YHuBepcutera MHpopmarmonusix TexHomorHiA
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 /I http://docs.scipy.org/doc/scipy/reference/.

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

13.2nekTponnas oudmuoreka @unancoBoro yausepcurera (Ob) http://elib.fa.ru/.

14.2nexTponHo-0mOmnoreunas cucrema BOOK.RU http://www.book.ru.

15. DnekTpoHHO-0MbIroTeyHas cucTeMa « Y HuBepcurerckas ondmuorexka OH-
JIAMH» http://biblioclub.ru/.

16. DekTpoHHO-OMOIMOTeYHas cucTemMa Znanium http://www.znanium.com.

17.9nexTpoHHO-O0MOIMOTEeYHAS cucTemMa W31aTeIbCTBA «OPAUT»
https://urait.ru/.

18. DneKTpoHHO-0MOAMOTEeYHAs cucrema W3/1aTeIbCTBA [TpocnekT
http://ebs.prospekt.org/books.

19. DneKTpOHHO-O0NOIMOTEe HAs cucrema U3/IaTeIhCTBA «JIaabY

https://e.lanbook.com/.

20.0nexktponHas  Oubiamoreka  M3marenmbckoro  goma  «I'peOCHHUKOBY
https://grebennikon.ru/.

21. lenoBas onnaitH-Onommoreka Alpina Digital http://lib.alpinadigital.ru/.

22 .HayuHas snektpoHHas oubiaroteka eLibrary.ru http://elibrary.ru.

23. HanmonanwHast anekTpoHHast oubnuoteka http://H36.pd/.

24. OuHaHCOBAs CIIpaBOYHAas cucrema «DUHAHCOBBIN TUPEKTOP»
http://www.1fd.ru/.

25. Pecypcel nH(pOpMAIMOHHO-aHATTUTUYECKOTO areHTCTBA MO (PMHAHCOBBIM PHIH-
kam Cbonds.ru https://cbonds.ru/.

26. CITAPK https://spark-interfax.ru/.

27. Academic Reference http://ar.cnki.net/ ACADREF.

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

29.TTaker 0a3 manHbix komrnanuu EBSCO Publishing, kpynseiitiero arperaropa
HAYYHBIX PECYpCOB BEAYIIMX H31aTebeTB Mupa http://search.ebscohost.com.

30. DnexTpoHHBIE MPOIYKTHI U3maTesbeTBa Elsevier  http://www.sciencedi-
rect.com.

31.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/.
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32. UndopManoHHO-aHAIUTHYCCKAs 0aza JTAHHBIX EMIS Global
https://www.emis.com/php/companies/overview/index.

33.PedpepaTuBHas 6a3a manHbix 1Mo Matematmke MathSciNET https://mathsci-
net.ams.org/mathscinet/.

34.Oxford Scholarship Online https://oxford.universitypressscholarship.com/.

35.Komnekuss Hayunbix skypHamoB Oxford University Press https://aca-
demic.oup.com/journals/.

36.ProQuest: ba3a nanneix Business Ebook Subscription na mmatdopme Ebook
Central https://search.proquest.com/.

37.ProQuest Dissertations & Theses A&I https://search.proquest.com/.

38.ba3za JTAHHBIX RUSLANA KOMITAaHUHA Bureau van Dijk
https://ruslana.bvdep.com/.

39. Scopus https://www.scopus.com.

40. DneKTpOHHAsT KOJUICKIIUS KHUT M3JIaTesibcTBa Springer: Springer eBooks
http://link.springer.com/.

41. aTepaktuBHas (uHAHCOBas MH(OpMaIMoHHAs cucTeMa kommanuu Bloom-
berg.

42.Cuctema Thomson Reuters Eikon.

43.Web of Science http://apps.webofknowledge.com.

10. MeToauveckue yKkazaHus JJsl 00y4arOUIUXCcsl M0 0CBOECHUIO TUCITUIINHBI

.HGKI_[I/IOHHBIC 3aHATHA MIPOBOJATCA B COOTBCTCTBHUU C TCMATUYCCKUM ILJIAHOM,

IIPU U3JI0)KEHWHM MaTepuala PEKOMEHIYETCs HMCIOJb30BaTh NPE3EHTAlMU B Cpele
PowerPoint nporpammusiii ko u3 Jupyter Notebook 1 (hparMeHTsI eyaTHBIX MaTe-

pHUaJIOB 110 TEMC JICKIIUH.

B Xone MHTEpakTHUBHBIX 3aHATHI ClEeNyeT MPOBOAUTH Pa3d0p KOHKPETHBIX

IpUMEPOB MporpaMMHoro kojaa u3 Jupyter Notebook.

11. Iepeyenn uHGOPMANMOHHBIX TEXHOJIOIHIA, HCIIOJIbL3YEMBIX IPH OCYIECTB-
JICHHMH 00pa30BaTeJIbHOI0 NMPoLecca Mo AMCHUIINHE, BKJIKYAas NepeYeHb Heo0-
X0MMOTI0 MPOrPaMMHOI0 odecneyeHUss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CH-
creM

11. 1. Komnaekm AuyeH3u0HHO020 NPO2PAMMHO20 0b6ecneveHusl:

1. ITakeTt oduCHBIX TpOrpamMm

2. AutuBupyc Kaspercky

3. IuctpudyTtus Python Anaconda (cBo6oaHO pacrnpoctpansemoe I[10).
4. Bpaysep Google Chrom
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5. daitnoslil MeHEMKEp Far

11.2. CoepemeHHble npogeccuoHasbHble 6a3bl OAHHLIX U
UHEOPMaAYUOHHbIE CNPABOYHbIE CUCMEMbl

1. UadopmarmoHHO-TipaBoBas cucrema «I apaHT.

2. Undopmarmonno-npaBoBas cucrema «Koncynbrant [Lmrocy.

3. DnekrponHas suIMKIoneus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIUIEKCHOTO packpbitusi wuHpopmarmn «CKPUH» -
http://www.skrin.ru

11.3. CepmuguyuposeaHHble nNpocpamMmHsbie U annapamHsie
cpedcmea 3awyumsl UHHopmayuu

-HC HUCIIOJIB3YIOTC.

12. Onucanue MaTepHaJIbHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOM /I OCYIIeCTB-
JIeHHs1 00pPa30BaTeJIbHOIO MpoLecca Mo AMCHHUILINHE

MatepuanbHo-TexHn4eckas 6aza OUHAHCOBOIO YHUBEPCUTETA, HEOOX0uMast
JUISL OCYILECTBIIEHUSI 00pa30BaTEIbHOIO Mpoliecca MO JaHHON JUCLMIUIMHE, B COOT-
BetcTBUU ¢ TpeboBanusiMu ®OC BO Bkitouaet B ce0sl crieliMaibHbIE TOMEIIEHUS TS
MPOBEICHUS JIEKINI, CEMUHAPCKUX 3aHSATUM, TPYNNOBBIX U UHAUBUAYAJbHBIX KOH-
CyJbTallli, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalllK; IOMEIIEHUS YKOM-
IUIEKTOBAHBI CIIEIUAIN3UPOBAHHON MeOENbl0 U TEXHUUECKUMHU CpeICTBaMU o0yue-
HUS1, HEOOXOIMMBIMHU ISl IIPEACTABICHUS UH(POPMAIIMK OOJBIION ayJUTOPHUH.

[ToMetienus i CaMOCTOSATENIbHOM PabOThI CTY/ICHTOB BKJIIOUAIOT B ce0st Ono-
JUOTEKY C YUTAJIbHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBUU C CYILECTBYIO-
UMY HOpMaMu HEOOXOAUMOU y4eOHOM M yuyeOHO-METOINYECKON JIMTepaTypoil u
WHBIMU MaTepuaiamMu; MEIMaTeKy C BBIXOJOM B MIHTEpPHET, KOMIIBIOTEPHBIE KJIACCHI
C BO3MOXHOCTBIO paboThl B UHTEpHET; ay TMTOPUH JUIsl KOHCYJIBTAIlHOHHOM JesTelb-
HOCTH.
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