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1. HamMeHoBaHHEe TUCHUNIJIHHBI

«ANTOPUTMBI U CTPYKTYPBI JaHHBIX B A3bIke Pythony.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB OCBOEHHUSI 00pa3oBaTeJbHON MPO-
rpamMmbl (epe4yeHb KOMIETEHUMI) ¢ yKa3aHHeM HHIMKATOPOB MX JI0CTHKEHUsI
U IVIAHUPYEMBbIX Pe3y/bTATOB 00y4YeHHUsI 10 TUCIUIJINHE

TUPOBATh U peau-
30BbIBaTh npu-

BbI€ 3HaHUS O CYLIECTBY-
IOIIMX MaTeMaTUYeCKUX

Kox xoMm- HaumenoBanue Wuaukatopsl noctuxe- | PedynbraThl 00ydueHus (yMeHUs U
METEHLINH KOMIIETEHIIUHU HUS KOMIIETEHIIUU 3HAHHUA), COOTHECEHHBIE C UH-
JMKaTOpaMU JOCTH)KEHUS KOM-
NEeTEHIUU
[TKH-2 Crnocoben ¢ momo- | 1.JlemoHcTpupyet 3HaHuE | 3HATD:
IIbI0 MaTeMaTHue- | 6a30BbIX MATEMAaTHYECKHX | * CYLIECTBYIOIINE 0a30BbIe MaTe-
CKOMl MojJenu pe- | MoJesel, NPUMEHSEMBIX B |  MaTHUYECKHUE MOJIEIH.
maTh MOCTaBJIEH- | PA3JIMYHBIX IPEIMETHBIX | * AJITOPUTMBI PEUICHUS TEOPETH-
HYI0 TeopeTrhue- | o0nacTix. YEeCKUX WM MPUKIIAIHBIX 33]1a4.
CKYI0O WIH IIpHU- Ymersn:
KJIAIHYIO0 3ajady, * pemiath NPUKIAJAHBIE 3aJa4d B
peanu3oBbIBas aj- MPEeIMETHBIX O00NacTAX C MpH-
TOPUTM PELLEHUS B MEHEHHUEM  MAaTeMaTUYEeCKUX
BUJIE TMPOrPaAMM- MOJIEJIEH.
HOT'O MOJYJIS.
2.Anantupyer U Tnpume- | 3HATH:
HSET CYIIECTBYIOIME Ma- | * MaTeMaTHUYeCKUe MOJAENU JUIs
TEMaTHYECKHE  MOJENM | PEIIEHNUs KOHKPETHBIX IIpH-
JUISL pEIIeHUs MOCTaBJIEH- | KJIAJHBIX 3ajad.
HOW MPUKJIAJHOM UM TE€O- | * MOAXOJbI K IPUMEHEHHUIO MaTe-
pETHUYECKOH 3ajauu. MaTHYECKHX MOJIEIEH.
Ymersn:
* alanTUPOBATh U IPUMEHSITH Ma-
TEMaTHYECKHE MOJEIH IS pe-
[IEHUsI IPUKJIAIHBIX 3a]1a4.
3.Bnaneer Meroponoruei
MaTeMaTUYeCKOro Moje- | 3HaTh:
JUPOBAaHUS JJs PEUICHMs | * COBPEMEHHBIE CHCTEMBbI Mare-
npodecCHoHaNbHBIX  3a- | MaTHYECKOr0 MOJIETHUPOBAHUS.
Jad. YmMmerh:
* peanu30BbIBATH AJITOPUTMBI pe-
HIeHUs! MPO(heCCHOHABHBIX 3a-
Jlad ¢ MIPUMEHEHUEM COBpPEMEH-
HBIX CHCTEM MAaTEMaTH4YECKOTrO
MOJIEJTUPOBAHUSI.
[IKH-4 Cnocoben mpoek- | 1.JlemoHcTpupyeT 6a30- 3HATh:

¢ CYHICCTBYOIUEC MATCMATHUYC-

CKHE METObI




KJIa/THBIC po-
rpaMMHBIC cH-
CTEeMBl B COOTBET-
CTBHH C aHAJIH30M
3ama4un U TpeboBa-
HHUI K HUM

METO/aX U CUCTEMax Ipo-
IrpaMMUPOBAHUS.

2.Wcnonb3yeT u ajanTu-
pPYET CYIIECTBYIOLIUE Ma-
TEMAaTUYECKHE METO/bI U
CHUCTEMBI POrPaAMMHPO-
BaHMS JJIs1 PEILICHUS IPU-
KJIaJIHBIX 3a/1a4.

3.Bnaneer HaBbIKaMu
MPOEKTUPOBAHUS U pa3pa-
OOTKH KOMIIOHEHTOB MPO-
IrpaMMHOT0 o0ecreueHust
Ha OCHOBE COBPEMEHHBIX
napajgurM, TEXHOJIOTHHA U
SI3BIKOB TTPOTPaMMHUPOBa-
HUSL.

4. IlpumeHsieT METO b
MaIIMHHOTO 00yUYeHus
JUTSL pETICHUS TIPUKIIA]T-
HBIX 3a7a4 aHajn3a JaH-
HBIX

* CYLIECTBYIOIIUE CHUCTEMBI IIPO-
IPaMMUPOBAHHA.

YMmerb:

* BBINOJHATH BBIOOP MaTeMaTHye-
CKMX METOJOB U CHUCTEM IIpO-
IrpaMMMPOBAHUS HEOOXOIUMBIN
JUISL PELICHMs] KOHKPETHOH 3a-
JIauH.

3HaTh:

¢ CYIECTBYIOIIUE MATEMaATHUYC-
CKHUC MCTOJbI U CHCTCMBI IIPO-

IrpaMMHPOBAHHS.

YMmerhb:

* YMETh aJanTUPOBATh CYLIECTBY-
OIIME MaTeMaTH4YeCKHUEe Me-

TOAbI U CUCTCMBI IIPOIrpaMMHPO-
BaHus IJId PCHICHUA IMPUKIIAI-
HBIX 3aJa4

3HATh:

* COBPEMCHHBIC SI3BIKH IPOrpam-
MUPOBaHUS

* COBPEMCHHBIC TEXHOJIOTHH MPO-
IrpaMMHUPOBAHUS

YMern:

* MPOEKTUPOBAaTh U pa3padaThl-
BaTh KOMIIOHEHTHI MPOTPaMM-
HOro OOeccCIleueHHs Ha OCHOBE
COBPEMEHHBIX TMapaaurMm, Tex-
HOJIOTHU U SI3BIKOB IPOTPaAMMH-
pOBaHMSL.

3HATh:

* METOAbI MAIIIMHHOTO 06y‘I€HI/I$I
JUISL pElICHUs] TPUKIAAHBIX 3a-
a4 aHaIn3a JaHHbIX.

YMmeThb:

° HpI/IMeHHTI) METOAbI MaAIlINH-
HOTO OOYYeHHs ISl peIICHUS
HpI/IKJ'Ia)IHBIX 3a1a4 aHalIn3a
JIaHHBIX.




3. MecTO IMCUMILUIMHBI B CTPYKTYype 00pa3oBaTeibHOH NPOrpaMmMbl

JlucrumirHa « ATTOPUTMBI U CTPYKTYPHI ITAHHBIX B s13bIKe Pythony oTHOCHTCS
k O6menpodeccnoHaTbHOMY ITUKITY TUCIUIUIMH TIO HAMpPaBICHUIO TOITOTOBKH
01.03.02 - IMpuknannas maremaTtuka u uHpopmatuka, OIl "[Ipuknagnoe MammHHOE
obyuenue", [Tpoduns: "[Ipukitagnoe MammHHOE 00yUeHHE".

4. O0beM IMCHUIIHHBI (MOAYJIs1) B 3a4E€THBIX €IMHUIIAX U B AKAIeMUYECKHUX Ya-
cax ¢ BblJeJIeHHEM 00beMa ayIuTOPHOM (JIEKIUN, CEMUHAPHI) U CAMOCTOATEIb-
HOI1 padoThI 00yYAKOIIUXCS

Ounas ¢oopma obyuenus

Bua yueoHoii paboThI o Bcero Cemectp 1 Cemectp 2
JAMCUUIIMHE (B 3/ea1. u yacax) (B yacax) (B 4yacax)

O6mas TpyroeMkocTb auc- | 8 3au.ex. / 288 yac. 144 qac. 144 yac.
HHILTHHBI

Konumaxmnas paboma - 100 50 50

Ayoumopneie 3anamus

Jlexyuu 32 16 16

Cemunapul, npakmuieckue 68 34 34
3aHAMUsA

Camocmosmenvhas pa- 188 94 9
ooma

By npomesxyToyHOl arre- | sK3aMeH, SK3aMeH JK3aMEH JK3aMEH
CTaIfH

Bun Tekyiero KonTposis Kontponbhbie KontponbHas Kontponbhas

paboThI paborta pabora

5. ConepskaHue TUCUMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM (pa3aesiam) JIUC-
HUILUTHHBI C YKa3aHHEM HX 00beMOB (B aKaJleMUYeCKHUX YacaxX) U BUI0OB Y4eOHBbIX
3aHATHH

5.1. Codeprcanue ducyunauHbl

Tema 1. BBenenune B nporpammupoBanue Ha Python

Oomas uadopmanus o s3pike Python. Mcropus si3pika mporpaMMUpOBaHMS,
€ro CBsI3b C APYTUMH SI3bIKAMH ITPOrPAMMHPOBAHUS, PacpocTpaHeHHOCTh Python u
OCHOBHBIE C(Pepbl €r0 MPUMEHEHUs. 3HAKOMCTBO C MEPBBIMHU MPUMEpPaMH KoOJla Ha
Python. ®unocodus Python.

bazoBas undopmarus o s3eike Python. OcHoBHbIe THITBI JaHHBIX. OCHOBHBIC
YHCJIOBBIE THUIIbI JAHHBIX U OMNEpALMK HaJd HUMH. MaTemMaTH4yecKue onepaiuu Haj
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YHCIIOBBIMU TUTIaMU JaHHBIX. [IpeobpazoBanue THnoB gaHHbIX. [lepemenHbIe U crie-
nupuka ux oobsBaeHusa. CtaTuueckas U JuHaMuyeckas Tunusanusa. Padora ¢ nepe-
MCHHBIMH. Y TIpaBJICHHE aMAThIO U cOopka mycopa B Python. imeHoBaHue mepeMeH-
HBIX.

PaboTa co cTpokamu: co3aHKe CTPOK, cHelUalbHble CUMBOJIBL. HAEKCHPO-
BaHUE CTPOK, MOJIy4eHHE Cpe30B CTpoK. OCHOBHbIE (PyHKIIMUU A7t pabOThI CO CTPO-
kaMmu. BeiBoj Ha 3kpaH (pabdota ¢ pyHknued print) m popmaTupoBanue cTpok. Pas-
JMYHBIE MOAXO0IbI K (OpMATHPOBAHHUIO CTPOK, (popMaTHpoBaHHE C MOMOIIbIO f-
cTpok. Pacummpennoe gpopmaruponanue B Python.

Tema 2. Ynpapisiiomue KOHCTPYKIUH, CIIUCKA U KOPTEKHU

VYupasinstomnue KoHCTpykiuu B Python. Byies Tum: oObsiBiieHE U OTIEpaIUH.
Omneparnuu cpaBHeHus B Python. Ycnosaele oniepatopsl B Python. Peanu3zanus 3amaun
case B Python.

[Muxer B Python: while, for. Cnentuduka muxnos B Python. dynakimm range u
enumeraté u uX UCIOJIb30BaHUE B LIUKJIIAX.

Cncku 1 koprexxu B Python. Crieruduka CiucKOB U X OTIUYUE OT MaCCUBOB.
CozniaHne cnmucka, OrepupoBaHUE BIIOKEHHBIMU CIIMCKaMH, KOIIUPOBAHUE CIIMCKOB,
Ollepallvy HaJl COUCKAMM. MHIEKCALMS U CPEe3bl; N3MEHEHHE CITMCKA; ITOUCK, COPTH-
poBKa M 00X01; u3MeHenue cnucka. Koprexu B Python: cunrakcuc, criennduka uc-
M0JIb30BAHUSI.

Tema 3. CiioBapu, MHOKECTBA U BBIPAKEHUSI-TEHEPATOPbI

Cnosapu Python. CrioBapu: cemMaHTHKa, CHHTAKCUC CO3/IaHUs, OTICPAIIMU Ha]T
CJIOBapsIMH, Iepe0op JIEMEHTOB CIIOBapA.

MmuosxectBa B Python. MHoxkecTBa: ceMaHTHKa, CHHTAKCHC CO3JIaHHs, OTrepa-
IIUU HAaJl CIIOBapsIMU, repeOop 1eMeHTOB ciioBaps. Crneunduka onepaunuii ¢ MHOXKe-
crBamu B Python.

Bripaxenus-reneparopsl B Python. BeipakeHus-reHepaTopbl sl CHHCKOB:
CEMaHTHKa U cuHTakcuc. [Ipumep: 3amada npuBeaeHNs CIMCKA K "TIIOCKOMY" BHIY.
BrIpakeHHsI-TeHEpATOPHI 111 MHOKECTB U ciioBapeil. Kelchl HCoJIb30BaHUs U IIPO-
W3BOJIUTEIBLHOCTh PELIEHUI C UCIIOJIb30BAaHUEM BBIPAKEHUI-TEHEPATOPOB.

Tema 4. ®ynkuun

®dyukiuu B Python: obmas cemanTrka. Co3nanue pyHKIMU U e€ BbI30B. Pac-
HOJIOXKCHHE onpeaesieHuit GyHkiui. AHonumubie QyHkiuu B Python. HeoGs3arens-
HbI€ MapaMeTpsl (GYHKIHI U COMOCTABIICHHE 0 KItoyaM. Bo3BpallieHne HeCKOIbKUX
3HaueHui u3 GyHKUMU. PacriakoBka 1 3amakoBKa napameTpoB (yHKIMH. AHHOTAUU
U JOKyMeHTHpoBaHue QyHKuM. ['100anbHbIe U JTOKAIbHBIE IEPEMEHHBIE.



Tema 5. Padora ¢ ¢aiitamu 1 00pad0TKAa HCKIYHUTEJIbHBIX CUTYALHI

Oo0paboTka uckiroueHuit B Python: keiicel 11 ucnonb3oBanus. MHCTpyKius
try ... except ... else ... finally. Kitaccel BcTpoeHHBIX HckitoueHui. Co31aHie T0JIb30-
BaTeIbCKUX UCKItoueHu. MHcTpykius assert.

Pabora ¢ daiinamu B Python. Konnernmus daiina B coBpemenHbIx OC 1 s13bIKax
nporpammupoBanus. Onepanuu ¢ daiaaMu: OTKPHITHE/3aKpbITHE (aiiia, Y9TeHue U
3allUCH M APYTHE METOMABI st paboThl ¢ daimamu. UucTpykiwms With ... as u ee uc-
MOJIb30BaHUE IS (paityioB.

Coxpanenue 00beKTOB B aiin ¢ momorisio Moayis pickle u shelve. Moayis
CSV.

Tema 6. Moayiu u nakeTbl

Monaynu u maketsl B PythOn: moaxom K CTpyKTYPHPOBAHHUIO MPOTPAMMHOTO
KOJa C TIOMOIIbIO0 MOAyJIel U nakeToB. CuHTakcuc umnopTtupoBanus B Python. Co-
31aHue U padboTa ¢ maketamu B Python. TToBTopHas 3arpy3ka Moyei.

Hanucanue u 3anyck ckpuntoB Ha Python. YcranoBka moayneit u3 rinodanb-
HOT'O peno3uTapus

Tema 7. [IpoaBUHYTBIE KOJJIEKIIUA

Monysu cranaapTHOM 6ubarnoTeku Python, mpemocrasisomiye JOMOJTHUTEb-
HBIM (pyHKIMOHAM 10 padoTe ¢ KoiuekuusiMu 00bekToB. Kiace Frozen set. Monyinb
collections. Kimacc Counter, kmacc defaultdict, kimacc OrderedDict, knacc namedtuple.
Mopyne enum.

Tema 8. O030p coBpeMEHHBIX A3bIKOB IPOrPAMMHUPOBAHUSA

HcTopus 1 3BOMIONMS S3bIKOB POrpaMMHUpOBaHus. PacnpocTpaneHHOCTH CO-
BPEMEHHBIX S3BIKOB MporpaMMmupoBanus. Kinaccuduxaius s36IK0B MporpaMMUpOBa-
Hus. [Tapagurmel nporpammupoBanusi. Crieriuanu3anus s;36IK0B TPOrpaMMUPOBAHUS.
Mecto Python B coBpemenHOM naHaadTe A36IKOB MPOrpaMMHUPOBAHHS.

XapakTepUCTUKH SI3bIKOB TPOrPAMMHUPOBAHMS: CIIOCO0 Mepeiaul apaMeTpoB
B (pyHKIIMIO; CTIOCO0 yIpaBlIeHUs TUHAMUYECKON MaMATHIO; BU/IbI THITU3AINH TIepe-
MEHHBIX.

Tema 9. BBeieHHe B 00beKTHO-OPHEHTHPOBAHHOE MPOTrPAMMUPOBaHUE

[Ipeanoceuiku u uctopus nosisnenuss OOIL. O6bexTs! u kiaccel B OOIL. [pun-
bl U1 ocHoBHBIE Mexanu3Mbl OOII. Jloruka paboTel abCTpaKIuu, HHKATICYIISINH,
HaCJIeJOBaHMsI U oiuMopdu3ma.

Python kak 00beKTHO-OpPUEHTHPOBAHHBIN S3bIK IPOrPaMMUPOBaHus. ba3zoBbie
Bo3moxkHocTH OOII B Python: co3nanue ki1accoB U 0OBEKTOB; HACIEIOBAHUE U TI0-
auMopdusM; GyHKIMS super(); TpoBepKa MPUHAIJICKHOCTH K Ki1accy. ba3oBbie TUIIBI
B Python.



Tema 10. O0beKTHO-OPHEHTHPOBAHHOE MPpOrpaMMupoBanne B Python

MeTobl KJIacCOB U CTaTUYECKHE MepeMeHHbIe U MeTo bl B Python. Ympasie-
HHUE JOCTYIOM K arpubyram kiacca B Python. [luHamudeckue omnepaiyu ¢ aTpuoy-
TaMH U UHTpoctekims B Python. Vcnosp3oBaHue crieluaibHbIX METOJIOB JIJISL pac-
HMIMPEHHOTO (PYHKIIMOHAJIA MOJIh30BATEIbCKUX KiIaccoB. Kelic mocTpoeHus nepapxuu
KJIACCOB.

Tema 11. BBegenue B QyHKIIMOHAJIBbHOE IPOrPaMMHPOBaHHE

[TapagurMpl ¥ UAMOMBI TPOTPAMMHPOBAHUS, OOIIas KOHIEHITUS (PYHKITHO-
HaJIBHOTO MpOrpaMMHUpoBaHus. OyHKIMOHATBHBIC A3bIKH TPOrPAMMHUPOBAHHS.

@OyHKIMYU "Tpak/iaHe MepBoro kiacca", PyHKIIMU BBICILIETO MOPSIIKA, 3aMbIKa-
HUA, QyHKIMU 0e3 MoOoYHBIX 3P (HEKTOB, peKypcHsl, XBOCTOBas pekypcus. Hensme-
HSEMbIE CTPYKTYPbI IaHHBIX. ITMOMBI, pacripocTpaHeHHbIE B (DYHKIIMOHATBHBIX SI3bI-
KaX MNpOrpaMMHPOBAHUSA: UTEPATOPHI, MOCIEA0BATEIbHOCTH, JJEHUBbIE BHIYMCIICHHUS,
COIOCTaBJIEHUE ¢ 00pa31OM, MOHA/IBI.

DneMeHTHl (PYHKIIMOHAIBHOTO TporpammupoBanusi B Python: dbyakmmm —
rpakJaHe TIepBOTo Kiacca; rio0albHbIC U JIOKaJIbHBIC MIepeMeHHbIe B Python; Bio-
KCeHHbIC QYHKIIMM U 3aMbIkaHus B Python.

JlekopaTtopsl B Python: ucrnonp3oBanue u co3aHUE COOCTBEHHBIX JEKOPATO-
pOB.

Tema 12. ®yHKIINOHAILHOE TPpOorpamMmmupoBanune B Python

[Toxxom: map, filter, reduce. Peanuzanus dbynkuuii map, filter, reduce B Py-
thon.

HrepaTopsl B Python, utepupyemsiii Tun ganHbix. Moayis itertools.

OyHKIMU-TEHEPaTOPhI M BhIpaXKEHUA-TeHepaTopsl B Python.

Tema 13. CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, O4YepeaH, CHHUCKH.

BBeneHue B aHaIu3 CIOKHOCTH alrOPUTMOB.

MaccuBbI ¥ UX OTJIMYHE OT CIIUCKOB B Python. JluHamuyeckue MacCuBbI, CIIOXK-
HOCTb orepanuii paboThl ¢ AUHAMUYECKUMH MACCHBaMU.

Crek, onepauuu co ctekoM. Peanuzanuu creka. Ouepessb, onepanuu ¢ ouepe-
npt0. Peanmuzanus ouepenu. CBA3HBIE CIIMCKH, BAPHAHTHI CBA3aHHBIX CITUCKOB.

Tema 14. ANropuT™MbI IONCKA U COPTHUPOBKH

[Touck B criuckax/maccuBax, OnHapHbIN mouck. CopTUpOBKa U €€ UCIIOIb30Ba-
HUE B NPUKIAJAHBIX 3a/1a4aXx.

[IpocTbie METOIbI COPTUPOBKU: OOMEHHBIE COPTUPOBKH (C pa3IMYHBIMU BapH-
alysAMH); COPTUPOBKA BHIOOPOM (M3BJICUCHHEM); COPTUPOBKA BKJIIOUCHUEM (BCTaB-
KaMH).

O¢ddexTuBHBIE METOABI COPTHUPOBKH: OBICTpas COPTHUPOBKA; COPTUPOBKA

[enna; coptupoBka cinusiHueM. CpaBHEHHE Pa3IuYHbIX COPTUPOBOK.
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Tema 15. CTpyKTYpbI JaHHBIX: 1epPEBbs
JlepeBbsi, OuHapHble nepeBbs. Mcnonp30BaHME OMHAPHBIX AEPEBHEB B MpU-
KJIAJHBIX 3ajjadax: MpeICcTaBICHUE BbIpakeHusl (MpeuiokeHus) B Buje aepepa. O0-
X071 OMHApHBIX JEPEBHEB.

JIBOMYHOE 1epeBO MOUCKA. [[BONYHBIE KyUd U O4EpPEIN C IPUOPUTETOM.

Tema 16. Xem-Ta0aunbI
AOGCTpaKTHBIN THUIT JAaHHBIX — aCCOLMATUBHBIN MaccuB. Tabmiuia ¢ mpsiMoi aji-

pecanueil. Xemr-radnuua, xem-QpyHkius: Meto aeneHus; merogq MAD. [TonuHomu-

anbHas xen-gyukiusa. Oyakmnus hash 8 Python. MeTtonapl pasperienust KOJUIu3ui.

5.2. Yue6HO-memamuyueckuil naaH

TpynoeMKoCTh B 4acax

KounrakTHas pa6ora -
AyauTopHasi paéora

HaumenoBanue
Cemu- ®opMbI TEKYIEr0 KOH-
TeM (pa3nenoB) | Beer | O06- Camocro-
n/m HapBbl, TPOJISA YCIIEBAEMOCTH
JAUCUMIITUHBI o | mas, | Jlex ATeJIb-
MpaKTu4e-
B | LUK Has pa-
CKHE 3a-
T.4.: oora
HATHUS
CaMocTosTenbHOE perie-
Beenenue B 1po- Hue 3ana4y (mporpammu
1. | rpamMmMupoBaHue 18 6 2 4 12 oBaHue) BHET P R
Ha Python P ’ i
Ha cCeMUHape
CamocrosiTenpsHOE pernie-
Y TpaBIAioNie Hue 3ana4y (mporpammu
2. | KOHCTPYKIIUH, 18 6 2 4 12 porp
pOBaHHE), BBICTYIICHHE
CIIMCKH U KOPTEKHU
Ha cCeMUHape
CamocrosiTenbHOE pernie-
CrroBapu, MHOMe- Hue 3amad (IIporpaMmu
3. |crBa m BeIpake- | 18 6 2 4 12 porp
pOBaHHE), BBICTYIICHHE
HUS-T€HEepaTOPbI
Ha cCeMUHape
CamocrosiTenpbHOE perie-
HUE 3amad (mporpaMmu-
4. | OyHKINA 18 8 2 6 10 @t (mporp
pOBaHUE), BBICTYIUIEHUE
Ha cCEMUHape
Pa6ora ¢ daitnamu CamocTosiTenbHOE perie-
5 u 00paboTka wc- 18 6 2 4 12 HUEe 3ama4d (Tmporpammu-
" | KIIFOUUTEIbHBIX pOBaHUE), BBICTYILJICHUE
CUTyaluun Ha ceMUHape
CamocrosiTenpbHOE penie-
HUE 3a7a4y (mporpaMmu-
6. Moyny ¥ aKeTsl 18 6 2 4 12 Aad (mporp
pOBaHME), BBICTYIJIEHUE
Ha ceMUHape
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CamocrosiTenpHOE pelie-

[TponBuHyTHIC HUE 3aaa4 (mporpaMmu-
7. | Hponsuiiyr 18 | 6 | 2 4 12 @t (porp
KOJUICKLIUH pOBaHME), BBICTYIIEHUE
Ha CEMHHApPE
CamocTosiTenbHOE pelie-
O30p cospemen- HUE 3a1a4 (MpOorpaMMu
8. | HBIX s3bIKOB mpo- | 18 6 2 4 12 . porp
pOBaHUE), BBICTYILJICHUE
IrpaMMHPOBaHUS
Ha CEMHHApE
BBenenue B 00b- CamocrosiTenbHOE perie-
€KTHO-OPHEHTUPO- HUE 3aaa4 (mporpaMmu-
9. PHEHTHPO- | 1g | g | 5 4 12 aag (mporp
BaHHOE IpOrpam- pOBaHUE), BBICTYIUICHUE
MUPOBAHHE Ha CEMHHApE
OOBEKTHO-OpHEH- CamocrosTenpHOE pelie-
TUPOBAaHHOE TIPO- HUE 3a1a4 (mporpaMmu-
10. | TP Pl 18 | 6 | 2 4 12 aad (mporp
rpaMMHUPOBAaHHE B pOBaHHUE), BBICTYIUICHUE
Python Ha CEMHHApPE
CaMocTosiTenbHOE perie-
Baenerne B pynic- HUE 3a1a4 (MporpaMMu
11. | muonanpHOE mpo- | 18 6 2 4 12 porp
pOBaHuUE), BBICTYILJICHUE
rpaMMHUPOBaHUE
Ha CEMHHApE
CaMocTosiTenbHOE perie-
DYHKIHOHALHOE HUE 3a1a4 (mporpaMmu-
12. | mporpammupoBa- 18 6 2 4 12 oBane) BHIZT pneHHe
uue B Python p ’ e
Ha CEMHHApPE
CTpykTypbl  J1aH- CaMocTosiTenbHOE perie-
HBIX: MaCCHBBI, HUEe 3a1ad (Tmporpammu-
13, 18| 8 | 2 6 10 aad (mporp
CTeKH, OuYepe.H, pOBaHHUE), BBICTYIUICHUE
CIUCKHU Ha CeMHHAape
CamocrosiTenbHOE pernie-
AJITOPHTMBI 11O~ HUE 3amad (mporpamMmu-
14. |ucka wu coptu- | 18 6 2 4 12 porp
pOBaHUE), BBICTYIUJICHHE
POBKH
Ha cCeMUHape
CamocrosiTensHOE pernie-
CTpyKTypbl  J1aH- HUEe 3amad (TporpaMMu-
15. | CTPYKIYPBL jail- | g | g | 5 4 12 aas (1porp
HBIX: JepEBbA pOBaHUE), BBICTYIUJICHHE
Ha cCeMUHape
CamocrosiTensHOE pernie-
HUE 3amad (mporpaMmu-
16. | Xer-raGmsr 18| 6 | 2 4 12 aas (porp
pOBaHHE), BBICTYIUICHUE
Ha cCEMUHape
B nenom mo nuc- CornacHo yuyeOHOMY
IUTUTHHE 288 | 100 | 32 68 188 TIaHy:
KOHTPOJbHBIE paOOTHI
HUroro B % 100 | 35 32 68 65
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5.3. CodepotcaHue ceMuHapos, npakmu4eckux 3aHamutl

HanMmenoBanue Tem
(pa3aesioB) nucum-
ILIMHBI

IlepeyeHb BONPOCOB 1JIs1 00CY KIEHHUS HA CeMU-
HAPCKHUX, MPAKTHYECKUX 3aHATHAX, PEKOMEH-
JAyeMble HCTOYHUKHU U3 pa3aesioB 8,9 (yka3piBa-
eTCsl pa3/iesl U NOPSIKOBbINi HOMEP HCTOYHHUKA)

DopMbI
NpoBeeHUs 3aHATUH

1. Beeagenue B mpo- | YcranoBka Python, ycranoBka nuctpuOytuBa | UHauBHIyaJlbHOE  BHI-
rpammupoBanue Ha | Anaconda. PaboTa B HHTEpaKTUBHOM pPEKUME MH- | ITOJIHEHHUE 3aJaHHH,
Python teprpetatopa. UHTepakTuBHas obosouka [Python | rpynmoBoii  pa3bop pe-
notebook: MpUHIHKIIEI PaOOTHI U TPUMEHEHUSI. 3y/lbTaTOB  BBIIOJHEHUS
3ananuit (He meHee 30%
Wctounuku: 8.1; 8.2; 8.3 BPEMEHH HA UHTEPAKTUB-

HBIE TEXHOJIOTHH)
2. VYnopasnstomue | ba3zoBele YMCIIOBBIE THIIBI, CTPOKH, CHHCKH, Clio- | UHAMBHIyanbHOE  BBI-
KOHCTPYKILIUH, BapH, IepeMEeHHbIE, 0a30BbIE ONEPATOPHI. MOJTHEHHE 3aJlaHui,

CIIMCKHU U KOPTCIKU

HUcrounukm: 8.1; 8.2; 8.3

TPYIIOBON pa3dop pe-
3yJlbTaTOB  BBHITIOJHEHUS
3amanuii (He meHee 30%
BPEMEHH HA UHTEPAKTHUB-
HbIE€ TEXHOJIOTHH)

3. CnoBapu, MHOXe-
CTBa U BBIPAKEHUS-

MmuoxectBa B Python. MHoecTBa: cemaHTuHKa,
CUHTAKCHUC CO3JIaHHUs, ONEPALMM HAJl CIOBAPSMH,

WunuBuayanbHOE  BbI-
MOJHCHUE 3aJIaHMUi,

reHEPATOPBI nepebop aieMeHToB cioBaps. Crenuduka onepa- | rpynmnoBoil  paszbop pe-
uui ¢ MHOkecTBaMH B Python. BelpaxeHusi-rene- | 3yJbTaTOB  BBINOJIHEHUS
paropsl B Python. Beipaxenus-renepatops! [uis | 3ananuil (He MeHee 30%
CIIMCKOB: CEMaHTHKA U CUHTAKCHC. BPEMEHH HA MHTEPAKTUB-

HbI€ TEXHOJIOTHN)

HUcrounuku: 8.1; 8.2; 8.3

4. OyHKIIUN Co3nanue QyHkuii, obnacte BUAMMOCTH mepe- | UHAMBHayanbHOE  BBI-
MEHHOM, Tnepenadya apryMeHTOB B (PYHKIMIO. | IOJTHEHHE 3a/IaHHH,

JIamOaa-¢pyHKIMH.

Hcrounuku: 8.1; 8.2; 8.3

rpynmnoBoit paszbop pe-
3yJIbTATOB  BBITIOJTHEHUS
3ananuii (He meHee 30%
BpPEMEHHU Ha MHTEPAKTHB-
HBIC TEXHOJIOTHH)

5. Pabora ¢ daitnamu
1 00paboTKa MCKIIO-
YUTENBHBIX ~ CHUTYa-
005078

Hcknroyenus. HNHucrpyknus
try...except...else...finally. Kmaccel BcTpoeHHBIX
uckimrouenni. Co3naHue II0JIb30BAaTEIILCKUX HC-
iroueHnii. MHcTpykuus assert.

Pa6ora ¢ ¢aiinamu B Python, omepamnuu c daii-
JaMU: OTKpPBITHE/3aKphITUE (aiina, yTeHue U 3a-
MUCU U IpYrue MeToAbl JUisl paboThl ¢ (aitmamu.
Wuctpykuus with ... as U ee HCIOJIb30BaHUE IS
(haiinos.

Uctounukn: 8.1; 8.2; 8.3

NuauBunyansHOE BbI-
MOJTHEHUE 3aJlaHui,
TPYIIIOBOK pa3dop pe-
3y/lbTaTOB  BBITIOJHEHUS
3amanuii (He meHee 30%
BpEMEHH HA UHTEPAKTUB-
HbI€ TEXHOJIOTHH)

6. Moaynu u nakeTbl

YCTpoCTBO MOIAYJNIEW U IIaKETOB, WHCTPYKLUHU
import u from. Co3nanne cOOCTBEHHBIX MOyJICH 1
IIAKETOB.

NupuBunyanbHOe  BbI-
TIOJTHEHUE 3aJlaHuH,
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Ucrounukm: 8.1; 8.2; 8.3

rpynmnoBoil  paszbop pe-
3YJIbTATOB  BBIMIOJIHEHUS
3agannii (He menee 30%
BpPEMEHHU HA WHTCPAKTHB-
HbIE TEXHOJIOTUH)

7. [IpoaBuHyTHIE
KOJUICKLIUU

Mopaynu crangaptHoi  OuGnmoreku  Python,
MPEIOCTABIIAIONMINEG JOTOTHATEIbHBIA (YHKIIHO-
HaJI 10 paboTe ¢ KoJuleKnusiMu o0bekToB. Kiace
Frozen set. Moayns collections

HUcrounuku: 8.1; 8.2; 8.3

NuauBunyanbHOEe  BbI-
MOJHEHUE 3aJIaHUM,
TPYIIIOBOK pa3dop pe-
3yJbTAaTOB  BBINOJTHEHUS
3amannii (He menee 30%
BPEMEHU HA UHTEPAKTUB-
HBIC TEXHOJIOTHH)

8. O630p coBpemeH-
HBIX SI3BIKOB  IIPO-
rpaMMHUpOBaHHUA

[Tapagurmsl nporpammupoBanusi. Crienuanu3aius
SI3BIKOB MporpammupoBanus. Mecto Python B co-
BPEMEHHOM JIaHIIaTe S3BIKOB MPOTPaMMHUPOBa-
HUSL.

XapakTepUCTUKN  SI3BIKOB  MPOrPAMMHPOBAHUS:
crocob mepenadd mapameTpoB B (PYHKIIHIO; CIIO-
co0 ympaBieHUsl AMHAMHYECKONW MaMSThIO.

HUcrounuku: 8.1; 8.2; 8.3

NuauBunyansHOE BbI-
MOJTHEHHE 3a/laHuH,
IpyNIoBoi pa3zbop pe-
3yJlbTaTOB  BBHITIOJHEHUS
3amanuii (He meHee 30%
BPEMEHH HA UHTEPAKTUB-
HbIE€ TEXHOJIOTHH)

9. BBenenue B 00b-
€KTHO-OPHEHTHPO-
BaHHOC IIPOrPaMMHU-
poBaHme

bazosbie Bo3moxkHoctu OOII B Python: co3nanue
KJIaCCOB M OOBEKTOB; HACIIEIOBAHWE M TOJHMOP-

¢busm; Gynkuus super().

Hcrounuku: 8.1; 8.2; 8.3

WnnuBugyanbHoe  BHI-
MOJHCHUE 3aJIaHMUi,
rpynmnoBoit paszbop pe-
3yJIbTATOB  BBITIOJTHEHUS
3amannii (He meHee 30%
BpEMECHH Ha MHTEPAKTHUB-
HBIC TEXHOJIOTHH )

10. OOBEeKTHO-OpH-
EHTHPOBAHHOE TIPO-
rpaMMUPOBaHHE B

Python

MeToibl KJIACCOB M CTaTUYECKUE TMEPEMEHHBIE U
MeToj bl B Python. YnpaBnenue goctynom k atpu-
Oyram kiacca B Python. Jlunamudeckue onepamuu
c arpubyramu u uHTpocnekuus B Python. Mcnonb-
30BAaHUC CIICHUAJIBHBIX MCTOHOB JIA PACIIUPCH-
HOTO (PYHKIIMOHANA MOJIb30BATEIBCKUX KIIACCOB.
Kelic moctpoenus nepapxum KjiaccoB.

HUcrounuku: 8.1; 8.2; 8.3

NuauBunyansHOE BbI-
MOJIHEHHE 3aJlaHui,
TPYIIIOBON pa3bop pe-
3ylbTaTOB  BBHITIOTHEHUS
3amanuii (He meHee 30%
BPEMEHH Ha UHTEPAKTUB-
HbIE TEXHOJIOTHH)

11. Bsenenue B | DneMeHTHl (QYHKIHOHAIBHOTO MporpaMMmupoBa- | UHaAMBHIyanbHOE  BBI-

(GyHKIIMOHATIBHOE Hus B Python: ¢yHkumu — rpaxigaHe MepBOro | MOJHEHHE 3a/IaHMM,

IporpaMMHpOBaHUe | Kjacca; ri1o0anbHble U JOKaJbHbIC IEPEMEHHbIE B | IPYNIIOBONH pa3dop pe-
Python; BnoxeHHble (yHKIHMHM W 3aMBIKaHHS B | 3yJbTAaTOB BBINOJIHEHUS
Python. 3ananuit (He meHee 30%
Jexopatopsl B Python: ncmons3oBanmne u co3na- | BpeMEHH HAa HHTEPAKTUB-
HUE COOCTBEHHBIX JEKOPATOPOB. HBIE TEXHOJIOTHH)
HUcrounukn: 8.1; 8.2; 8.3

12.  ®ynaxuuoHans- | Peanuzanus Gpynkuuit map, filter, reduce B Python. | UnnuBuayansHoe — BBI-

Hoe nporpammupoBa- | Utepatopsl B Python, urepupyemslii TNl JaHHBIX. | TOJIHEHHUE 3aJJaHUH,

Hue B Python Mopyns itertools. TPYIIIOBOK pa3dop pe-

3YJIBTATOB  BBIINOJIHCHUSA
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HUcrounukn: 8.1; 8.2; 8.3

3amanuii (He menee 30%
BPEMEHH HA UHTEPAKTUB-
HbIE TEXHOJIOTUH)

13. CTpykTypsl JaH-

HBIX: MAacCCHBHI,
CTEKH, ouepenu,
CIIMCKU

MaccuBbl 1 UX OTJIHYME OT cUCKOB B Python. [{u-
HaMHUYECKHE MACCHUBBI, CIOXHOCTh OIepanuil pa-
00THI C AMHAMUYECKUMHU MacCCHBaMH.

Crek, onepauuu co crekoM. Peanmuzanuu creka.
Ouepenp, onepanuu ¢ ouepeasio. Peanuzanus ove-
penu. CBsA3HBIE CIIMCKH, BApUAHTHI CBSI3AHHBIX
CITMCKOB.

Ucrounukm: 8.1; 8.2; 8.3

NuauBunyanbHOEe  BBI-
MOJHEHUE 3aJIaHU,
TPYIIIOBON pa3dop pe-
3yJbTAaTOB  BBIOJTHEHUS
3amannii (He menee 30%
BPEMEHU HA UHTEPAKTUB-
HBIC TEXHOJIOTHH )

14 Anroputmsl mo-
HCKa U COPTUPOBKHU

Peanuzanus Ha Python mpocTsix mMeTon0B copTu-
POBKH: OOMEHHbIE COPTUPOBKH (C pa3IMYHbIMU Ba-
pUanusaMHu); COpPTUpPOBKAa BbIOOpOM (M3BIEUE-
HHEM); COPTHPOBKA BKIIFOUCHHUEM (BCTaBKaAMH).
Peaymzanus Ha Python sddexTuBHBIX MeTOM0B
COPTUPOBKM: OBbICTpas COPTUPOBKA; COPTUPOBKA
[lemna; copTUpOBKA CIUSHUEM.

HUcrounuku: 8.1; 8.2; 8.3

NunuBunyansHoE BbI-
MOJTHEHHE 3aJlaHui,
IpyNIoBoi pa3zbop pe-
3yJlbTaTOB  BBHITIOJHEHUS
3amanuii (He meHee 30%
BPEMEHH HA UHTEPAKTUB-
HbIE€ TEXHOJIOTHH)

15. CrpykTypsl naH-
HBIX: J€pEBbA

Peanunzanus Ha Python nepeBbeB, OuHapHBIX Jiepe-
BbeB. Mcnonb3oBanye OMHAPHBIX J1EPEBHEB B MPU-
KJIQJHBIX 3a/a4ax: NpPEeACTaBICHUE BBIPAKEHUS
(npenuiokeHus) B BUJE JIepeBa.

HUcrounuku: 8.1; 8.2; 8.3

WnnuBugyanbHoe  BHI-
MOJHCHUE 3aJIaHMUi,
rpynmnoBoit paszbop pe-
3yJIbTATOB  BBITIOJTHEHUS
3ananuii (He meHee 30%
BpEMECHH Ha MHTEPAKTHUB-
HBIE TEXHOJIOTHH)

16. Xem-Taduiel

Pabota ¢ ¢ynknueit hash B Python. Mcnonb3oBa-
HUE CHEIHaTN3UpPOBAHHBIX OWUONMOTEK N pa-
0O0THI ¢ X31I-PYHKIHUSIMH.

HUcrtounuku: 8.1; 8.2; 8.3

NuauBunyansHOE BbI-
MOJIHEHHE 3aJlaHui,
TPYIIIOBON pa3bop pe-
3y/lbTaTOB  BBHITIOJHEHUS
3amanuii (He meHee 30%
BPEMEHH Ha UHTEPAKTUB-
HbI€ TEXHOJIOTHH)

6. IlepeyeHb y4eOHO-METOAMYECKOT0 OOecrevYeHusl JJIsi CaMOCTOSATEILHON pa-
00THI 00Y4AIOIIMXCH 10 AUCHHUIINHE

6.1. Hepe‘leﬂb 80npocos, 0mMae0JdUMbIX HA CaAMOCMosimeAbHoe 0c80eHUe

ducyun/uHsl, hopMbl 8HeaydumopHoil camMocmossmeasHoli pa6omul
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HaunmeHOoBaHHE TEM
(pa3nesoB) nucHHU-
IIMHEI

HepequL BOIIPOCOB, OTBOAMMBIX HaA
CaMOCTOATECJIbBHOC OCBOCHHEC

®opmMbl BHEAYAUTOPHOM
CaMOCTOAITEIbHOM
padoTsbI

1. BBenenue B nporpam-
mupoBanue Ha Python

Cpena nporpammupoBanus. Vcnosb3o-
BaHHE JJOKYMCHTAIUH.

I/IHIII/IBI/II[yaJIBHOC BBITIOJIHC-
HUEC Sa,I[aHI/Iﬁ C HUCIIOJIB30Ba-
Hrem Jupyter Notebook.

2. Ynopapisiione KOH-
CTPYKIIUH, CIHMCKU U
KOPTEXKHU

OHCpI/IpOBaHI/Ie BJIOJKCHHBIMH  CITHC-
KaMH, KOIMMPOBAHHUEC CIIMCKOB, HCKOTO-
PpbIC oni€pali Haa CIIMCKaAMM.

NHnuBuayanbHOE BBITIOJIHE-
HHUE 33JJaHUH C UCII0JIb30Ba-
uuem Jupyter Notebook.

3. CiioBapu, MHOXKECTBaA
U BBIPOKCHHS-TCHEPA-
TOPBI

Beipaxxenusi-renepatopsl B Python. Bri-
pa)KEHUA-TEHEPATOPBl JJIA CIOBapeu u
MHOXECTB: CEMAHTHUKAa, CHHTAKCUC H
IIPAKTUYECKOE UCIOJIb30BaHUE.

I/IHIII/IBI/II[yaJIBHOG BBIIIOJIHEC-
HUEC Sa,I[aHI/Iﬁ C HUCIIOJIB30Ba-
uuem Jupyter Notebook.

4. OyHKIMHN

Bo3BpalieHne HecKOIbKUX 3HAaUE€HU U3
¢yHkuu. PacriakoBka M 3amakoBKa Ia-

pamMeTpoB (QYHKIIHH.

WuauBuayaibHOE BBINOTHE-
HHUE 33JJaHUH C UCII0JIb30Ba-
unuem Jupyter Notebook.

5. Pabora ¢ daiimamu u
00paboTKa  MCKIIIOYH-
TEJIbHBIX CUTYalHil

Coxpanenue 00bEKTOB B (hailsl ¢ momo-
mpio Monysast pickle u shelve. Monyib
CSV.

I/IHIII/IBI/IIlyaJII)HOG BBITIOJIHE-
HHC Sa,I[aHI/Iﬁ C HUCITIOJIB30Ba-
Huem Jupyter Notebook.

6. Moaynu 1 makeTsl

Hamucanue © 3amyck CKpUITOB Ha
Python. VYcranoBka mopmyned u3 rio-
0aJIbHOTO PEHO3UTOPHSL.

WuauBuayaibHOE BBINOTHE-
HHUE 33JJaHUH C UCII0JIb30Ba-
uuem Jupyter Notebook.

7. lIponBHHYTBIE KOJI-
JEKLIUU

Kitacc Counter, xirace defaultdict, xinacc
OrderedDict, kmacc namedtuple. Mo-
JyJIb enum.

I/IHIII/IBI/IIlyaJII)HOG BBITIOJIHE-
HHC 3a,[[aHPIfI C HCIIOJIB30Ba-
Huem Jupyter Notebook.

8. O630p COBpEMEHHBIX
SI3BIKOB  TIPOTPAMMUPO-
BaHUS

BI/II[LI TUININ3alluu TIEPECMCHHBIX B pPas3-
JIMYHBIX COBPEMCHHBLIX SA3BIKAX IIPO-
rpaMMUpPOBaHUsL.

NuauBuayaibHOE BITOTHE-
HHUE 3aJJaHuH C WCIIOIb30Ba-
arem Jupyter Notebook.

9. Bsenenune B 00b-
€KTHO-OPHUEHTHPOBAH-

bazoBrie Tumel B Python: B3rnsn ¢ Touku
3penust OOI1. MeTob1 0a30BBIX THIIOB.

WNHauBuayanbHOE BBINOJIHE-
HHUE 3aJJaHUH C WCIIOIb30Ba-

HOE  MPOrpaMMHPOBa- uuem Jupyter Notebook.
HHE
10. OObexTHO-OpHeH-|IIpoBepka MPUHAIEKHOCTH K Kiaaccy u|HIUBHIyaIbHOE BBITOTHE-

TUPOBAaHHOE MPOTPaM-
mMupoBaHue B Python

uHTpocnekuus B Python.

HHUE 3aJJaHuH C WCIIOIb30Ba-
nuem Jupyter Notebook.

11. Beenenue B ¢yHK-
LIMOHAJILHOE IPOrpaM-
MHUPOBaHUE

Peanmsanus 1eKopaTopoB ¢ mHapamer-
pamu B Python.

NunuBuyanbHOE BBINOJHE-
HHC SaﬂaHI/Iﬁ C HUCIIOJIB30Ba-
uuem Jupyter Notebook.

12.  ®ynkunoHaibHOE
POrpaMMHUPOBAHUE B
Python

QOyYHKIMHU-TEHEPATOPbl U  BBIPAKEHUS-
reHepatopsl B Python.

NHnuBuayanbHOE BBIMOJIHE-
HHUE 3aJJaHUH C WCIIOIb30Ba-
nuem Jupyter Notebook.

aH-
CTEKH,

13.  Ctpykrypsl
HBIX: MAacCCHBHI,

oucpeaun, CIIMCKA

Peanuszanus pa3iIn4HbIX BAPUAHTOB CBSI-
3aHHBIX crUCcKOB Ha Python.

NunuBuayanbHOE BBIMOJIHE-
HHUE 3aJJaHUH C WCIIOIb30Ba-
nuem Jupyter Notebook.

14 Anroputmsel moucka
U COPTHUPOBKHU

CpaBHEHHE PA3IMYHBIX COPTHPOBOK
(mpocThIX U 3PHEKTUBHBIX) C UCIIOJIB30-
BaHHMEM MX peanm3aiuii Ha Python.

NunuBuyanbHOE BBINOJHE-
HHUC 3aI[aHI/II71 C HUCIIOJIB30Ba-
uuem Jupyter Notebook.
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Peanuzanus o0xoma OMHApHBIX Jepe-|HaMBUAYaIbHOE BBINOIHE-
BBCB. HHE 33J1aHUH C UCIIOJIB30Ba-
Hrem Jupyter Notebook.

Hcnonp3oBanue crienuann3upoBaHHBIX | VIHINBUyaIbHOE BBINOTHE-
OubmoTeK It paboThI ¢ XAMI-(PYHKIU-|HUE 3alaHUI C MCIIOJIb30Ba-
SMHU: TIpOBEepKa XdIn-KoH(IuKTOB s |HEeM Jupyter Notebook.

pa3IMYHBIX HAOOPOB JTAHHBIX.

15. Crpykrypsl ngaH-
HBIX: ICPCBbA

16. Xem-Ta0au1isl

6.2. [lepeueHb eonpocos, 3adaHutl, mem 011 N0020MOBKU K meKyujemy
KOHMpOoJ110

Ilpumepnuie sonpocwvt K KOHmMPOALHOU padome 0aa 1 cemecmpa

Onepauuu HaJi OCHOBHBIMM YHUCJIOBBIMU TUIIAMU JAHHBIX.
Onepauuu Hajg OyJI€BCKUMU NMEPEMEHHBIMHU.
Jlunamudeckas tTunuzanus B Python.

[IpeoOpazoBanue Tumos B Python.

Coznanue ctpok B Python.

Opranuzanus u npumep 1ukia while B8 Python.
Opranuzanus u npumep uukia for B Python.

Onepanuu Haja cnoBapsimu B Python.

. Belpaxenusi-renepatopsl i criuckoB B Python.

©OoNoO s WNRE

10 HeoOs3arenpHble mapameTpsl pyHkuii B Python.

11.3anakoBka 1 pacnakoBka napameTpoB B Python.

12. AHHOTaAIMU ¥ TOKYMEHTUPOBaHUE (HYHKITUA.

13.Co3nanue 00bekTOB B Python.

14.YupasneHue 10CcTynoM K atpudyrtam kiacca B Python.

15.Beinonnenue uaTpocnekuuu B Python.

16.3ambikanus B Python.

17.Ucnonb3oBanue nexkopatopos B B Python.

18.Co3nanue coOCTBEHHBIX JiekopaTopoB B Python.

19.Kommunsitop 1 uHTEpnpeTaTop. JJocTONHCTBA U HEJJOCTATKHU.

20.HazoBuTe u gaiiTe KpaTKylO XapaKTEPUCTHUKY OCHOBHBIX KJIACCOB SI3BIKOB
IpOrpaMMHUPOBAHUS.

21.BcTpoeHHble uncnoBbie TUIIHI s3bika Python.

22.Crniucku. Co3gaHue, OCHOBHBIE OTepaliiu.

23.0OCHOBHEIE METOIBI CIIUCKA.

24 Koprexu. Co3ganue, OCHOBHBIE METOJIBI U OTIEPAITHH.

25.CnoBapu. Coznanue, OCHOBHBIE OTIEPAIIUH.

26.Metoapl 111 pabOTHI CO CIIOBAPSIMHU.

27.MuoxectBa. Co3anrue, OCHOBHBIE METO/IbI U OTIEPAIlUH.
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28.I1epemennsie. [IpaBuiia MMEHOBaHUSI IEPEMEHHBIX.
29.JlnnamMuyeckast TUITHA3AIIHS.

30.0mepatopsl CpaBHEHHUS U JIOTHYECKUE OTIEPATOPBHI.
31.Uucrpykuus if...else.

32.Uuctpykuusa nukia while.

33.UucTpykums nukia for.

34.Co3nanue ¥ BbI30B (DYHKIIUU.

35.Ilepenava apryMeHTOB (PYHKITHIO.
36.DyHKIIUU-TEHEPATOPHI.

37.JIamOa-byHKIMH.

38.Mopaynu. Uuactpykiuu import u from.

Ilpumepwl 3a0anuii K KOHmMpPOLHOU padome 014 1 cemecmpa

1. B ctpoke cojaepkaiieil MOCiea0BaTEIbHOCTh CJIOB, Pa3eiICHHBIX 3aMsThIMU
yAAJIUTh BCEe HEYETHbIE clioBa. OTBET MpeACTaBUTh B BuAe cTpoku. [Ipumep:
ctpoka  'SIX,SEVEN,EIGHT,NINE,TEN' Oynmer mnpeoOpa3oBaHa  B:
'‘SIX,EIGHT, TEN..

2. W3 ciicka CMCKOB 3JIEMEHTaMHU KOTOPOTO SIBJISIFOTCSI TEKCTOBBIE CUMBOJIBI CO-
OpaTh CTPOKY, B KOTOPOW BJIOKEHHBIE CIIUCKH OOBEIMHEHBI B CJIOBA, a CJIOBA
yepe3 3anaryto o0beauHeHbl B cTpoky. [Ipumep cnmcok Buaa [['E', 'e', 'n', 'y'],
['m','e",'e', n'","y'], ['m', "', 'n', e, 'y'], ['m', '0", '¢']] OyneT npeoOpazoBaH B CTPOKY
‘Eeny,meeny,miney,moe’.

3. Hcnonb3ys reHepartop ciaoBapei (M He UCTIOJIb3Ysl KO BHE HEr0) MHBEPTHUPOBATH
CJIOBaphb, T.€. CANaTh KJIIOUHU CJIOBapsl, €ro 3HaUCHUAMH U HA000pOT. 3HAUEHHUS,
KOTOpBIE B MCXOJHOM CJIOBAape MOBTOPSIIOTCS HE JOOABJISATh B UTOTOBBIA CIIO-
Bapb. [Ipumep: {'a":1,'b"3, 'c"4,'d" 3} -> {1.'a', 4:'c'}

4. 3amana cTpoka, B KOTOPOM uepe3 3alsiTyro NepedyrciieHbl UMeHa JIrojien (¢ 3a-
IJIaBHOW OYKBBI) M UX TEKYLIUE 3aHATUS (CO CTPOUYHOM OYKBBI) B MPOU3BOJIBHOM
nopsake (Hampumep, "NBan ect, moet Ong" u 1.1.). C MOMOIIBI0 T€HEPATOPOB
co3aTh CIIOBAaph, B KOTOPOM KJIt0OUaMU OyJIyT UMEHa, a 3HAYCHUSIMU — 3aHSATHUS.
Pemuts 3amauy B oaHy ctpoky. Hampumep: "Mama rymnser, Konst padotaer,
noma Bans, 3akynaercst XKens" npeacraButh B Bujae {'Bans': 'moma’, Kens': '3a-
kynaercs', 'Kons': 'paboraer’, 'Mama': 'rynser'}.

5. Hamwmcarb ckpunT, KOTOpbIM 3aMEHSIET B TEKCTOBOM (paiijie Bce ClI0Ba U3 OMpe-
JICJICHHOTO TIEPEeYHs] Ha ONpeleNIEeHHbIE IJIs 3THX CJIOB CJIOBA-3aMEHUTEINH.
CkpunT NpuHUMAET Yepe3 KOMaHAHYIO CTPOKY 2 mapaMerpa:
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MIEPBBIN mapaMeTp - uMs Qaiina u3 KoToporo Oepercst TeKCT (haiia UMeeT KoIu-
poBky UTFS; HEeT nepeHocoB CJI0B Ha JPYTYIO CTPOKY);

BTOpOM mapameTp - uMms ¢aiina, sapistouierocs ¢aiiaom CSV (¢ pazaenurenem
;) COZIEPIKaILlEro MepeueHb CIIOB JIJIsl 3aMEHBI M COOTBETCTBYIOIINX UM 3aMEHH-
Teneit ((paitm He UMeeT 3aroioBKa CTOJIOIOB; B MIEPBOM CTOJIOIE CIOBa MOJIC-
J)Kallye 3aMeHe, BO BTOPOM cJioBa-3ameHuTenn) (daitn umeet konuposky UTFS).
Pe3ynbrar 3aMeHbI CIIOB COXpaHSIETCsl B HOBOM (ailyie ¢ HIMEHEM COBIAIaI0IIEM
C UCXOTHBIM (haliJIOM C TEKCTOM, HO HMEIONTUM MpedUKC Mo uepKuBanme ().
Ckpunt goipkeH umeth Buj replace Ivanov.py (Bmecto Ivanov - Bama ¢gamu-
must). OyHKIMK CBsI3aHHBIE ¢ 00pabOTKOM (HaiiyIoB 1 3aMEHOM B TEKCTE TOKHbI
HaXOAUTbCA B OTAEIbHOM Moayie modul Ivanov.py (BmecTo Ivanov - Bama ga-
MMUJTHS).

PeanuzoBarh QpyHkuuio cummulate 1uist pacuera HAKOIJIEHHBIX IBOWHBIX CYMM
(xBazpaToB Mpou3BencHu). OyHKIUA MPUHUMAET OJHO WM 00Jiee YHCIOBOE
3HaueHUe (KOJMYECTBO MapaMeTpOB 3apaHee He omnpezeneHo). Ha ocHoBe aTux
3HAQYEHUN PACCUUTHIBAIOTCA HAKOIUICHHBIE CYMMBbI, KOTOPBIE COXPaHSIOTCS B
CIIUCKE, CMKCOK BO3BpaIaeTcs Kak pe3ynbrar ¢pyHkuuu. Heobs3aTenbubiit Oy-
JIEBCKUM mapameTp mul JOJKEH MO3BOIATh 3aMEHSATh CYMMUPOBAHUE YMHOXKE-
HUEM.

Ilpumepnwie 60npocvl K KOHMPOALHOU padome 014 2 cemecmpa

=

ba3oBble MpUHLHUITBEI OOBEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS.

N

Kiracc, meTon kmacca, atpu0OyT kimacca. OmnpeaencHue Kiiacca U Co3aHue
AK3EMILISIpA Kilacca.

KoncTpykTop 1 nectpykrop.

Hacnenosanue.

AOcCTpakTHBIE METO/IbI KJ1acca.

CraTnueckue METOJIBI Kjlacca.

CBoiicTBa Kj1acca.

© No Ok~ w

Uckmtouenust. O6paboTKa UCKITIOUCHUI.

. Ilonp3oBarenbCKkue HCKIFOYEHUS.

10.Bnoxennbie pyHKIMM U 3aMbIKaHUs, crienuduka peanusamnuu B Python.
11.DyHKIMK BBICIIETO MOPSIKA U JeKopaTopsl B Python.

12.Peanuzanus map/filter/reduce B Python u npumep ux ucroab30BaHUs.
13.Urepatopsl B Python.

14.Bctpoennsie GyHKUIMM AJig pabOThl C UTEpATOPAMU M BO3MOXKHOCTH MO-
nyn itertools.
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15.Cnennduka MacCUBOB, KaKk CTPYKTYpP JaHHBIX.

16.AGcTpakTHast CTPYKTYpa JaHHBIX CTEK U odepeib: 0a30BbIe U PACIIUPEH-
HBIE OTEPAIH, UX CIOXKHOCTD.

17.Peanu3aiuisi OCHOBHBIX OTIEpallMii B 0Uepe Iy Ha 0a3e MacCUBa U CBA3aHHOTO
CIIHCKA.

18.Cpsi3aHHBIC CIUCKH: OJHOHANPABICHHBIC U IBYHAIPABICHHBIE — TPUHIIUII
peanu3anuu.

19. Anroput™M 0OOMEHHOM COPTHUPOBKH.

20. AJITOpUTM COPTHUPOBKH BHIOOPOM.

21. AITOPUTM COPTUPOBKH BCTABKAMHU.

22. AnroputM OBICTPOTrO NMOUCKA B OTCOPTHPOBAHHOM MacCHBE.

23.Anroput™m coptupoBku lllemna.

24, AnropuT™ OBICTPOI COPTUPOBKH.

25. ANTOpyuTM COPTHUPOBKU CIUSTHHEM.

26.CTpyKTYpBI JaHHBIX: JIEPEBbSI

27 .Peanu3anus IBOMYHBIX JE€PEBbEB B BUJIE CBA3AHHBIX 00BEKTOB. Paznnunble
pean3alny peKypCUBHOTO 00X0/a TBOMYHBIX J€PEBHEB.

28.JIBonyHas Kyua, peajin3aliii OCHOBHbBIX ONEpalluii.

29.A0CTpaKTHBIN TUI JAHHBIX - ACCOIMATUBHBIA MAaCCHB W TIPUHITUII €r0 pea-
JU3alMKA Ha OCHOBE XAUI-Ta0IUI U X3 -()YyHKIUH.

30. Xom-dpynkun multiply-add-and-divide. ITpuaun paboTs! XamI-GyHKIHNA
multiply-add-and-divide.

31.ITonmuHOMMANIBHAS XOII-(PYHKITHS.

Ilpumepwl 3a0anuii K KOHMPOJILHOU padbome 011 2 cemecmpa

1. Co3znath nepapxuto KiaccoB st GPYKTOB, TPOJAIOIINXCS B Marasune. Mepap-
XMsl JOJKHA COZIepKaTh HEe MeHee 3 KiaccoB. OOBEKTHI JOKHBI COAEPKaTh
HE MeHee 2-X aTpuOyTOB U 2-X METOJI0B. Peann3oBath MeXaHW3M aBTOMAaTHYE-
CKOTO TMOJICYETa KOJUYECTBA BCEX CO3JaHHBIX ()PYKTOB U aBTOMATHUYECKOIO
MPUCBOEHUS KaXKI0MY (PPYKTY YHUKaIbHOrO ujaeHTHuKaTopa. HeoOxoammo
3aMOJHUTH CIIUCOK MPEACTaBUTEISIMU BCEX Ki1accoB (Bcero He Menee 10 00b-
€KTOB) U MPOJEMOHCTPUPOBATH pabOTy CO3JJaHHOTO MEXaHHU3Ma.

2. Cospnaiite knacc Length ([{nunHa), umeromumii cBoiCTBA:

* value (3Havenwue),

* unit (eAMHAUIIA U3MEPEHUS).

[Ipy u3MeHeHuu eTUHUIBI U3MEPEHUs 3HAYeHHE JO0JKHO COOTBETCTBEHHO Me-
HAThCA. Hampumep, mpu mepexoae OT CaHTUMETPOB K MeTpaM 3HAuyeHHE
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noimkHO ymeHbImaThes B 100 pa3. JlomycTumple 3HaueHUsT CBOMCTBA unit: ‘cMm’,
‘M°, ‘kM’. OpranusyiTe 3Ty npoBepky. [IpogemoncTpupyiite paboTy ¢ Kiac-
COM.

Cosnaiite kinacc 3aka3(Order), y KOTOporo ectb CBOicTBa KoJi_ToBapa(code),
neHa(price), konmuectBo(count) m Meroapl  init  wu  str . Co3pgaiite 2
kiacca-motomka: Ont(Opt) u Po3numa(Retail). B atux knaccax cozmarite me-
TOABl __Init , str .m cyMma_3aka3a(summa), MOo3BOJISIIOIIHIA Y3HATh CTO-
MMOCTh 3aka3a. [[s onra cTOMMOCTh €IMHUIIBI TOBapa cocTasisieT 95% ot
1eHbl, a npu nokynke 6oaee 500 mTyk — 90% ueHsl. B po3Huily cTOMMOCTh
equHuLbl ToBapa cocrasiseT 100% nenpl. CTOMMOCTD 3aKa3a paBHa IIPOU3Be-
JICHUIO 1IEHBI Ha KoJIn4uecTBO. [IpogemMoHcTpupyiiTe paboTy ¢ Kiiaccamu, co-
3/1aB HEOOXOUMbIE 0OBEKTHI M1 OOPATUBIIKUCH K UX CBOMCTBAM U METOJIaM.
Hanucate pynkuuto-reneparop my_func 2(Ist), koropast npuHuMaeT oObEKT,
MOAACPKUBAIOIINN UTEpAllUU C MPOU3BOJBHBIM YPOBHEM BIIO)KEHHOCTH, U

BO3BpamacT BCC 3JICMCHTLI 110 OJHOMY.

C nmomompio Mexanuzma map/filter/reduce (xoTst Ob1 0/1Ha W3 ATUX PYHKIUI
JOJDKHA OBITh MCIOJb30BaHa B PEIIEHUHU) MOCUUTATh B TEKCTE KOJIUYECTBO
CJIOB, COCTOALIMX HE MeHee, yeM U3 3-X OykB. CioBa B TEKCTE pa3/ieieHbl Ipo-
oenamu. Hanmcate peanuzanuio B ogHy cTpoky. OpopMuTh penieHue B BUae
¢ynkuuu my_func 3(text), T.e. mabJoH TakoB: CTpOKa C import, eciii HeoO-
xonuMmo def my func 3(text): return # onHOCTpOUYHAs peanu3alus 3aJaHusl.

Hanucate nexkopatrop ¢ mapamerpoM my decorator(n). [{ekoparop mpeBpa-
maeT (yHKIMIO, BO3BPALIAONIYI0 TOIIEPKUBAIOLINI HTEepallud O0BEKT (Ja-
nee ''mocienoBaTeNbHOCTR"), B (pyHKIMIO-TeHepaTop. Eciam mexopupyemas
(YHKIIMS BO3BpAIlaeT YTO-TO JPYToe€, a He MOCIEI0BaTeIbHOCTh, TO J€KOpa-
TOp AOJDKEH BEPHYTh ATOT Pe3yJbTaT BbI30Ba (pyHKIMU 63 n3menenuit. Ilpo-
BEPKY 00bEKTa MOXKHO OPraHU30BaTh TP IOMOIIM yclioBUs import collections
if isinstance(item, collections.Iterable). [TapameTpom aekopaTopa MOXKET OBITh
IeJI0€ TIOJIOKUTENBHOE YHCIIO N, TOT/IA MOJYYHUBIIAsACS (PyHKIUS-TEKOPATOP
J0JKHA TEHEPUPOBATh M0 OJHOMY 3HaYEHHIO U3 TOCIIEI0BATEIbHOCTH, IIOBTO-
peHHoi n pa3. Takxke mapameTp MOXKET MPUHUMATH CTPOKOBOE 3HaueHue 'inf’,
Toraa QyHKIHSI-IEKOPATOp FEHEPUPYET MO OJHOMY 3HAUEHUIO U3 MOCIIEI0Ba-
TEJIBHOCTH, TOBTOPEHHOM O€CKOHEUHOE YHCIIO pa3 (3alMKIMBAET TeHEPUPOBa-
HUe pe3ynbTaTa). [loackaska: cHauana peaan3oBaTh Claydail co 3HaUCHUEM ap-
ryMmenTa 'inf, a 3areM MOAUPUIIMPOBATH [ LIEIOUUCICHHOTO 3HAaYEHUs ap-
I'YMEHTA.
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Kpurtepun 0a/1JIbHOM OLEHKH Pa3JIMYHBIX (pOPM TeKyLIero KOHTPOJIA
yCIIEBAEMOCTH

Kpurepuu 6ayi5HOM OLIEHKH Pa3IMYHbIX (OPM TEKYIIEro KOHTPOJIS yCIeBae-
MOCTH COJIEp>KaTCsl B COOTBETCTBYIOLIMX METOJUYECKUX pekomeHaanusx [lemnapra-
MEHTAa aHaJIN3a JJAHHBIX U MAITUHHOTO 00yUYEHUS

7. q)OHIl OLECHOYHBLIX CpPEaACTB 1JIA IPOBEIACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranmm
Oﬁy‘lalOI]_ll/IXCﬂ o IMCIMIIJINHE:

[TepedycHh KOMITETEHIIMH ¢ YKa3aHUEM WHIMKATOPOB MX JOCTIKCHHUS B IIPO-
11ecce OCBOSHHUSI 00Pa30BaTEIIbHOM MPOTPaMMbI COACPIKUTCS B pazzene 2. «llepeuens
NIIAHUPYEMBIX Pe3YAbMAmo8 0C80eHUsL 00pA3068aAMENbHOL NPOSPAMMbL (NepeyeHb
KOMnemeHyuil) ¢ yKazanuem UHOUKamopos ux 00CMuICeHUsl U NiaHupyemvlx pe3yib-
mamoe 00yyeHUsi N0 OUCYUNTUHE)Y.

TumnoBbie KOHTPOJIbHBbIE 32IAHUS WU MHbIE MATEPHUAJIbI, HEOOXO0AMMBbIE 1JIS
OLICHKHU MHIUKATOPOB A0CTHKEHUS KOMIIETEHIUI, YMEHHI U 3HAHU A

HaumenoBanue | HaummenoBanue uH- | Pe3ynbraThl oOyueHus | TUmoBble  KOHTPOJIbHBIE
KOMIIETEHIIUH JTMKaTOPOB J1IOCTH- (ymMeHus W 3HaHUS), | 3a/aHUs
KEHUS KOMIIETEH- COOTHECEHHBIE C HH-
IUH JUKaTOpaMu JOCTHXKE-
HUSI KOMIIETCHLIUU
Cnocoben ¢ mo- | 1.JlemoHCcTpUpyeT 3HaTh: Hamumure ckpunt Ha
MOIIBI0 MaTeMa- | 3HaHue 0a30BbIX Ma- | * cymiecTBytoue 6a- | Python oOpabatsiBaromiuii
TUYECKOM  MO- | TEeMaTHUYECKMX MO- | 30Bble MaTeMaruye- | TeKCTOBBIH (aiii Tak, 4To B
JIeNIN pelaTh No- | Aejed, MNpUMEHse- | CKHUE MOJENH. HEM BCE€ 3arjiaBHble OYKBBI
CTaBJICHHYIO MBIX B pa3jM4YHbIX | * AITOPUTMBI  pelle- | Mpeodpa3yloTcs B CTPOU-
TEOPETUYECKYIO | MPEeIMETHbIX 00la- | HUSA TEOPETUYECKHX | HBIE.
WIM  TpHUKIaA- | CTSX. WM IPUKJIaTHBIX 3a-
HYIO 33jauy, pe- nad.
aln30BbIBas  all-
TOPUTM pEIICHHS YmMmers: Hanummre ckpunt Ha
B BHJAE IIpoO- e pemiate  mpukiaj- | Python obGpabateiBaromnuii
IPaMMHOTO  MO- HBIE 33J]a4d B MpeJ- | TEKCTOBBIN (ailn u momy-
nymst. (ITKH-2) METHBIX 00JAcTSAX C | YeHHE Ha €r0 OCHOBE CIIO-
NPUMEHEHHEM MaTe- | Bapsi, KIIOUaMH SBISIOTCS
MaTHYECKHX MOJe- | cJIoBa TEKCTa, a 3HAYECHH-
JeH. SIMH KOJINYECTBO BCTpEYAE-
MocTH cioB. CoxpaHuTe B
daitne CSV.
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2.Anantupyer U
MpPUMEHSIET  CyIlle-
CTBYIOILIUE MaTeMa-
TUYECKUE  MOJIENH
JUIs  peueHusl Io-
CTaBJICHHON  TIpH-
KJIQJIHOM WJIM TeOope-
TUYECKOM 3a/1auH.

3HaTh:

* MaTeMaTU4YECKHE
MOJENIN AJIA pellie-
HHSA KOHKPETHBIX
MPUKJIATHBIX 33]1a4.

* TIOJIXOJIBI K IIpPHUMeE-
HEHMIO MaTeMaThu4e-
CKUX MOJEIEH.

YMeTh:

* aJanTUpOBaTh U
MPUMEHATh MaTeMa-
THYECKHE  MOJEJIH
JUISL pElICHUSl TPH-
KJIQOIHBIX 3a1a4.

Hcnons3yss  mporpamMmy
Jupyter Notebook co-
craBpbTe Kox Ha Python,
ONpeACIISIOMINI cyle-
CTBOBAaHHE TPEYroJbHHUKA
0 TpPeM 3aJaHHBIM JJIU-
HaMm cTOpoH. Ecnm cyme-
CTBYET, TO ONPEICIUTh €ro
tun. Mcnonw3yiite Ouob-
aroTeky math,

Breibepure  OubOIMOTEKY
Python st paboTs! ¢ mMac-
cuBaMM. BeimonnuTe npo-
IrpaMMHBIN K0Ji OMHAPHOTO
MIOUCKA JIaHHBIX.

3.Bnaneer meronmo-
JIoTHEell MaTeMaTH-
YECKOT0 MOJICJIUPO-
BaHUS ISl pEIICHUs
po¢eCCHOHATBHBIX
3aj1ad4.

3HaTh:

* COBPEMCHHBIC  CH-
CTEMBl MaTeMaTH4Ye-
CKOTO MOJCIINPOBa-
HHSL.

YmMmern:

* peanu30BBIBATH all-
TOPUTMBI  pEIIeHUs
po¢eCcCHOHATBHBIX
3ala4y C TpUMEHe-
HUEM COBPCMCHHBIX
CUCTeM MaTeMaTu-
YECKOTO0 MOJICITHPO-
BaHUA.

Breibepute  Oubnmotexky
Python mnst xsmmpoBanus
JaHHbIX. Belnonxute mnpo-
IrpaMMHBIH KOJi ObICTPOTO
IIOUCKA TEKCTOBBIX CTPOK.

Peanuzyiite nporpamMmmy Ha
Python kortopoit B kaue-
CTBE apryMeHTa KOMaH/I-
HOM CTPOKM IepenaeTcs
ums CSV-paiina, B nepsom
CTOJIOLIE HAXOOSATCS YUCIIa,
KOTOpble HEOOXOJUMO OT-
coptupoBarb. IIporpamma
CO3/1aeT HOBBIH (ails, B KO-
TOpPOM TEpBbI cTONOEL
OTCOPTHPOBAH.
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Cnocoben mpo-
CKTHPOBATh U pe-
aJIN30BBIBATH
MIPUKJIaTHBIC
POrpaMMHBIC
CHCTEMBI B COOT-
BETCTBHH C aHa-
JM30M 3a7a4d |
TpeOOBaHUI K
uum. (ITKH-4)

1.[lemoHCcTpHpYET

0a3oBbIC 3HAHHUA O
CYILECTBYIOIIUX Ma-
TEMaTHYECKHX METO-
Jlax U CUCTEMax Ipo-

3HATh:

* CYILIECTBYIOLIUE Ma-

TeMaTU4YeCKHe
TOJIbI

M¢E-

¢ CYICCTBYIOIIUE CH-

Beimonnute  00paboTKy
TEKCTOBOTO (haiisia, B KOTO-
pom 3a(hpKCUPOBAHBI
(bhakThI MpoaaX, HEOOX 01~
MOTO ISl TOJCYETa CYyM-

IrpaMMHPOBAHUS. MapHbIX MpOAaX IO pas-
CTEMBI IPOTPAMMHU-
JUYHBIM TeorpapuuecKum
poBaHusl.
HOJPa3/eIeHUusIM  (PUPMBI.
Ha ocHoBe mnosmy4eHHBIX
oa”HHeIX coctaBbTe CSV
daitn, XpaHAMA MOITY-
YEHHBIE PE3YNIbTaThI.
YMmern:
Onumure crpykrypy CSV
* BBIIIOJIHATH  BBIOOP Gaitna  (UKCHPYIOIIEro
MaTeMaTHYeCKUX pyIo
(bakThI Mpoaax, HEOOXO0IH-
METOJIOB M CHCTEM
MOro Ajisl IMOJACYETa CyM-
IPOrpaMMHUPOBAHUS
. MapHbIX IpPOAaX IO pasz-
HEOOXOIMMBIA  JUIA
JUYHBIM TeorpapuuecKum
peleHusl KOHKpeT-
N MoApa3AeICHUsIM (UPMBI.
HOM 3a/1a4H.
2.cnonp3yer u | 3HaTh: Onummure 3aKOHOMEPHO-
ajantupyer  cylle- CTH/BapuabenbHOCTD B
py Y * CYIIECTBYIOLIUE Ma- p
CTBYIOLIME MaTreMma- CUHTAaKCUYECKHUX KOH-

THUYCCKHUEC MCETOABI U
CUCTCMBI IIpOI'paM-
MHPOBAaHUA IJId PE-
IICHU NPHUKIIaAHBIX
3aaad.

TEMaTU4YeCKHe Me-
TOIBl U CUCTEMBI
IPOrpaMMUPOBAHUS.

YMmerh:
* YMETb aAanTHUPOBATH

CYLIECTBYIOILIUE Ma-
TEMaTUYECKHE  Me-
TOIBl WU CUCTEMBI
IpOrpaMMHUPOBaHUS
JUI peleHust Mpu-
KJIQJHBIX 33/1a4.

crpykusix Python ms pa-
OOTBI CO CHMCKAMHU H CIIO-
BapsIMU.

Onpenenure KOJIUYECTBO
JJIEMEHTOB CIIMCKA, 3Ha4e-
HHUSI KOTOPBIX COBIAAAIOT C
KJIFOYaMH 3aIaHHOTO CJIO-
Bapss U KOJUYECTBO JJie-
MEHTOB CITMCKa, 3HAYEHUS
KOTOpBIX paBHBI 3Haue-
HHUSIM B CIIOBape.
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3.Bnaneer  HaBbI-
KaMH TPOCKTUPOBA-
HUS W pa3paboTKu
KOMIIOHEHTOB  IPO-
IrpaMMHOro obecre-
YCHHUsSI HAa OCHOBE CO-
BPEMEHHBIX  Mapa-
JIATM, TEXHOJIOTHHA |
SI3BIKOB TTPOTPaMMHU-
pOBaHwUsI.

3HATh:

* COBPEMEHHBIE S3bIKH
[IPOrpaMMHUPOBAHUSA

* COBPEMEHHbBIE TEX-
HOJIOTUM  MPOrpam-
MUPOBAHUS

YMeTh:

* MPOCKTUPOBATH |
pa3pabareiBaTh KOM-
MTOHCHTHI MPOrPaMM-
HOro oOeccIeueHus
Ha OCHOBE COBpE-
MCHHBIX HapaI[I/IFM,
TEXHOJOTHH U S3bI-
KOB IIPOTPaMMHUPO-
BaHUs.

Onuimre MOOAXOObl HC-
nosib3yemeie B Python s
TPYNIUPOBKA  (YHKIHH,
OpUEHTUPOBAHHBIX Ha 00-
paboOTKy OJTHOTHITHBIX 00b-
€KTOB U pellleHue OJIN3KUX
3ajay.

BeimonanTe  kitaccuduka-
IMI0O C MCIOJb30BaHUEM
OounapHoro paepesa. Ore-
HUTE KOJHMYECTBO OIepa-
Ui ¥ TIyOUHY JepeBa.

4. Ilpumensier Me-
TOJBI  MAIIUHHOTO
oOydeHus IS perie-
HUS IPUKJTATHBIX 3a-
J1a4 aHaJIM3a TaHHBIX

3HATh:

* METOJbI MAITUHHOTO
oOy4eHus 7151 pere-
HUS IPUKJIAIHBIX 3a-
Jad  aHaiuM3a JiaH-
HBIX.

YmMmern:

¢ IPUMCHATH METO/bI
MalIMHHOTO 00yue-
HUA I PCUHICHUA
MPUKIAJHBIX 33724
aHaJIn3a JaHHBIX.

Cdopmupyiite coOCTBEH-
HbIC CYXJICHUS O IpHUMe-
HuMoctH Python st pe-
IICHUS 3a]1a4 MAalIMHHOTO
00y4eHusI.

Bemmonaure 3amauy mo-
CTpOoeHHUsI OMHApHOTrO Jie-
peBa IByMs crioco0aMu: Ha
OCHOBE CITMCKOB M Ha OC-
HOBE Y3JOB M CCBUIOK.
Onenure >P¢PEeKTUBHOCTD
paboThI KaXKAOT0 crocoda.

Ilpumepnwvie 6onpocel 0131 no02omoeKu K IK3ameny oasa 1 cemecmpa

Tema 1. BBenenue B nporpammupoBanue Ha Python

[IpucBoenue mo cceuike U Mo 3HadeHuto. Crenuduka co3nanus 0ObEKTOB U
npucBoenus B Python, ocooennoctu Python B ¢Bsi3u ¢ pacnpocTpaHeHHOCTHIO
MCIIOJIb30BaHUsI HEU3MEHSIEMbIX TUIIOB.

Crnennduka TUMHA3AIUN B S3bIKAX MPOrPaMMHUPOBAHUS (Pa3TUIHBIC ACTICKTHI
tunu3anun). Peanuzanus tunuszanuu B Python.
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Tema 2. Ynpaspasiiomue KOHCTPYKINH, CIIUCKU U KOPTEKH

3. Hukner B Python, pabora u ycrpoicTBo 1ukia for, THMMYHOE TPUMEHEHHUE
range ¥ enumerate B 1ukJe for.

4. Cnucku B Python. OOparenue k 3eMeHTaM CIUCKa U co3faaHue cpe3oB. O0-
X0/ CIIMCKA U TTOHMCK 3JIEMEHTOB B criucke. KimroueBbie onepaiinu, mpoBOAsIINe
K U3MEHEHHIO CIHCKAa U MOPOKIAIONINEe U3MEHEHHBIE CIIMCKU, KOMTMPOBAHUE
CIIHCKOB.

Tema 3. CjioBapu, MHOKECTBA M BbIPa:KeHHUS-T€HEPATOPHI

5. Cnosapu B Python. tepupoBanue 1o ciioBapsim, mpeoodpa3oBaHKe MEKIY CIIO-
BapsiMu U criuckamu B Python. Onepaniuu ¢ mpencTaBlieHUs MU CIIOBapei.

6. Omepanuu €O CIIOBapsiMU, YYUTHIBAIOIIME BO3MOKHOE OTCYTCTBHE KIIIOUA.
Omnepaimu MHOTORJIEMEHTHOTO U3MEHEHUs ciaoBapeit. Onepannu mo3IieMeHT-
HOTO M3BJICUEHUS U3 CIIOBAPS U UX UCIIOJIb30BAHMUE.

7. MuoxectBa B Python. OcHOBHBIE CTIOCOOBI CO3/1aHUs, TIOJIYYEHUS U U3MEHE-
HUs 3HaueHnd. O0X0/1 MHOKECTB. BBITIOTHEHHE OCHOBHBIX OINEpaIluii ¢ mapoi
MHOecCTB B Python.

8. Koprexwu B Python. OTiinuus kopTexeit oT criuckoB. PacrakoBka 1 yacTuyHast
pacnakoBKa KOPTEKEH.

9. BrIpaxkeHusi reHepaTOphl U TeHepaTopsl cnuckoB B Python. Mcnonb3oBanue
YCJIIOBUM B F€HEpaToOpax.

10.®ynkumu cTaHaapTHONH OMOIHOTEKU 11 pabOTHI ¢ KOHTEHHEpaMH.

Tema 4. @yHkuuu

11.06bsaBneHue U BbI30B pyHKIMHN B Python. [TapameTps! pyHKIIMN CO 3HAUCHHEM
M0 YMOJYaHUIO U KOMMeHTHupoBaHue ¢yukuuu. [lomydenne uHbopmarmu o
dbynkuuu. CnocoObl iepeaun napameTpoB MPH BbI30BE QYHKIIUU.

12.Tlepenaua nepeMeHHOT0 KOJIUYECTBA MapaMeTPOB (MMEHOBAHHBIX U HE UMEHO-
BaHHbBIX) B (pyHKIMu Python. Bbi3oB QpyHKIIMK C MO3UIMOHHBIMU MapaMeT-
pamMu, HaXOISIIUMHUCS B CITUCKE, 1 IMEHOBAaHHBIMHU TTapaMeTpaMH, HaX OIS~
MUCS B CJIOBape.

Tema 5. Padora ¢ ¢aiiiamu 1 06padoTKa HCKJIHYHUTEIbHBIX CUTYANH

13.CuHTakcuc u ceMaHThKa oOpabOTKH MCKIIIOUUTENBHBIX cuTyaruii B Python.
Co3zniaHre moyib30BaTENbCKUX UCKIIOUEHUH U MHCTPYKLIMS assert.
14.bazoBeie onepauuu st padotel ¢ ¢aiinamu B Python. Ucnons3oBanue uH-

CTpyKiuu with ... as Ha nmpumepe paboThI ¢ (aiinamu.
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Tema 6. Moayiu ¥ naKkeTbl

15.Mogaynu B Python u ux otnuuune ot ckpuntoB Python. Bapuantsl cuntakcuca

8.
9.

UMIIOPTA MOJYJIA U 00BEKTOB MOAYJIsl. [[puMeHeHne nMInopTUpOBaHHBIX 00b-
exToB. [lopsiiok moncka Moaysel u crenuduka ux 3arpy3Kku. 3arpy3ka Moay-

Jeil U3 TII00aIbHOTO PENO3UTOPHS.

Ilpumepnusvie 60npocevl 014 NOO20MOBKU K IK3AMEHY 014 2 cemecmpa
Tema 9-10. O0beKTHO-OPUEHTHPOBAHHOE IPOTPAMMHPOBAHHE

Konnenmus knacca u oobekra. [punuunsl u mexanuzmsl OOIT.

OObsiBICHUE KJIacca, KOHCTPYKTOP, CO3/IJaHuEe O0BEKTOB M OJIMHOYHOE HacJe-
noanue B Python. Ynpasnenue nocrynom k atpudyram kiacca B Python.
[Tonmumopdu3M U yTUHAS TUTIM3AIMS U TPOBEPKA MPUHAJICKHOCTH 00BEKTA K
KJaccy B s3bike Python.

MeTo/b! KJIACCOB M CTaTUYECKUE IEpeMeHHbIe U MeTo bl B Python. Criennaib-
HbIE METOJbI /IS WMCIOJB30BaHUS TOJIb30BATEIBCKUX KJIACCOB CO CTaHAapT-
HBIMU OoniepaTopamMu U GyHKITUSIMH.

Tema 11-12. @®yHKIIHOHAIbHOE IPOTPAMMHUPOBAHHE

OCHOBHBIE BO3MOXXHOCTH, MOJIEPKUBaeMble (YHKIIMOHATBHBIMH SI3bIKAMH
nporpammupoBanus. [loanepikka snemMeHToB (HYHKIIMOHATIBLHOTO TTPOTrPaMMHU-
poBanus B Python.

Konnenmus «pyHKIMHM — Tpak/iaHe IEPBOT0O KJIAcCa» B S3bIKE MPOrPaAMMUPO-
BaHUs, NOAepkKa 3ToM koHieniuu B Python. Cnenuduka nsamoaa-gpyHkimii
B Python ux BO3MOXHOCTH 1 OrpaHuueHUs. TUTTMYHbBIC CIIEHAPUU UCIIOIh30Ba-
Hus JaMOaa-pyukiuit B Python.

['mobGanbHbIe ¥ TOKaTbHBIEC TIepeMeHHbIe B QyHKIMAX Ha mpuMepe Python. ITo-
60uHbIe (PPEeKTHI BBI30Ba (YHKIMA U UX TIOCIEACTBUS.

Bnoxxennsie pyHKIMM U 3aMbIKaHus, criennduka peanusamnuu B Python.
@DyHKIMYU BBICIIETO NOPSAAKa U Aekopatopsl B Python.

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

MCP UX HUCIIOJIb30BAHHUA.

11.Utepatopsl B Python: BcTpoeHHBIE UTEpaTOPhI, CO31aHNE COOCTBEHHBIX UTE-

paToOpOB, TUMUYHBIC CIIOCOOBI 00X0Ja MUTEPATOPOB M MPUHIIMI MX PaOOTHI.
Bcerpoennsie GpyHKImu a1 paboThl ¢ UTEpaTOPaMU U BOSMOXKHOCTH MOTYJIS
itertools.
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12.®yHK1IMY TeHEPATOPBI U BHIPAYKEHUS TEHEPATOPHL: CO3JaHNE U IPUMEHEHHE B
Python.
Tema 13. CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, O4epeaH, CHUCKH.

13.Cnenu¢puka MaccuBOB, KaK CTPYKTYp JaHHBIX. J[MHaMHUYeCKUE MaCCUBBI — CIIe-
ruduka paboThl, CI0XKHOCTH oneparuii. Crienndurka padota c array B Python.

14.AGcTpakTHas CTPYKTypa JaHHBIX CTEK U O4Yepenb: 0a30Bble U PACIIUPEHHBIE
Olepalunu, UX CI0KHOCTb.

15.Cnenuduka peanmsanuy 1 CKOPOCTH OCHOBHBIX OTEpaIfii B ouepeau Ha 6ase
MacCHUBa U CBSI3aHHOTO CITUCKA.

16.CBs3aHHbIE CHUCKU: OJTHOHANPABJICHHBIE U IByHAIIPAaBJICHHbIE — IPUHLIUII Pe-
anmn3anuu. CpaBHEHHE CKOPOCTH BBITNIOJHEHUSI OCHOBHBIX ONEPALMN B CBS3aH-
HBIX CIIMCKaX U B JUHAMUYECKOM MAaCCHUBE.
Tema 14. AnropuTmMbl IOMCKA U COPTUPOBKH

17.AnroputM 0OOMEHHOM COPTUPOBKH, CIOKHOCTh COPTUPOBKH M BO3MOXHOCTH
10 €€ YJIYYIICHHIO.

18. Anroput™ COpTUPOBKHU BEIOOPOM, CIIOKHOCTH COPTUPOBKH U BO3MOYKHOCTH 110
€€ YIy4lICHUIO.

19. AnropuT™M COPpTUPOBKH BCTABKAMH, €TI0 CJIOKHOCTh. AJITOPUTM OBICTPOTO TO-
UCKa B OTCOPTUPOBAHHOM MaccuBe. CI0KHOCTh MOUCKA B OTCOPTUPOBAHHOM
Y HE OTCOPTUPOBAHHOM MAaCCHUBE.

20.Anroput™m coptupoBku lllenna, c10KHOCTH COPTUPOBKH U BO3ZMOXKHOCTH TIO
ee yIy4YlIeHHUIO.

21. AnropuTM OBICTPOM COPTUPOBKH, CIIOKHOCTH COPTUPOBKU U BOBMOXKHOCTH T10
ee yIy4lIEHUIO.

22.ANTOPUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTH COPTUPOBKH.
Tema 15. CTpyKTYpBI JaHHBIX: [IePEBbA

23.Peanu3aius JBOMUHBIX IEPEBHEB B BUE CBA3AHHBIX 00BEKTOB. PaznudaHble pe-
aIM3aluU PEKYPCUBHOTO 00X0/a IBOUYHBIX JE€PEBHEB.

24.JIBonyHOE AEPEBO MOMCKA — MPUHIUIIBI PETU3AUU U JIOTUKA Pean3alliu OC-
HOBHBIX OIEepaIni.

25.JIBonyHasi Ky4ya — MPUHLMIIBI peau3alliy U JIOTUKA peaju3aliid OCHOBHBIX
OTeparvu.
Tema 16. Xem-Ta0aunbI

26.A0CTpaKTHBIM TUI JTaHHBIX - ACCOIMATUBHBIN MACCUB U MPUHIIUI €T0 pealu-
3allMM Ha OCHOBE XAII-Ta0JIUI U X3~ YHKIUH.

27.00mas cxemMa MOoCTPOeHUs XAUI-PYHKIMU U BO3MOXKHASI POJIb B 3TOM CXEMe
xom-pynkiun  multiply-add-and-divide. [lpuanmn pa®oTel x3mi-GyHKIUN
multiply-add-and-divide.
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28.IlonnHomuanpHas X3M-QyHKIUSA — DPUHIMI paboThl, ciennduka 3¢ HeKTuB-
HOU peanu3anuu 1 crieruduka NpUMEeHEHHUs Xd1I-(yHKIINH.
29.Pa3nuyHble METO/IbI pa3pelieHus KOJUTU3UI B X21I-Ta0IuIax.

IIpumepsbl IK3aMeHAITMOHHBIX OUJIETOB.

d)ezlepa.ﬂbﬂoe rocyaiapCcrB€eHHO€ 06p330BaTeJILHO€ OI0/I’KETHOE YIpPECKIACHUC
BBICHICT O 06p330BaHl/Iﬂ

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

JlenapraMeHT aHaJIM3a JAHHBIX U MAIIMHHOTO O0Y4YeHHUs

JucnuninuHa AJropuTMbl M CTPYKTYPHI AaHHBIX B si3bike Python

dakynbTeT HHPOPMALIMOHHBIX TEXHOJIOTUH U aHaIu3a OOJIBIINX JTaHHBIX

dopma oOyueHUS: Cemectp: 1

Hamnpasnenue noaroroku: 01.03.02-IlpuxkiaaaHas mateMaTnka 1 nHpoOpMaTHKA
[Tpoduns: llpukaagHoe MalmIMHHOE 00y4eHHe

3K3AMEHAIIMOHHBIN BUJIET Ne

1. TlpucBoeHnue 1o ccbuike U 1Mo 3HaueHuo. Crenuduka co3ganus 00bEKTOB U MPUCBOEHUS B
Python, oco6enrocTu Python B cBsi3u ¢ pacpocTpaHeHHOCTHIO HCIIOIb30BAHUS HEU3MEH -
eMbIX TUMOB. (20 6anoB)

2. Ha ocHOBe CTpOKH, TIPEICTABISAIONIEH U3 ceOs PEIO’KEHIE, TIOCTPOUTD BIOKECHHBIN CITH-
COK, CoJiep allliii CUMBOJIBI BCEX CIIOB B ImpejuiokeHuu. [Ipumep: crpoka 'Eeny, meeny,
miney, moe; Catch a tiger by his toe.' 6yxet npeobpasosana B: [['E', '¢', 'n', 'y'], ['m/, 'e', 'e',
n, 'yl ['my 1,y ey, ['mY ol e, ['C Y Y e, ', [al, [ T, g e L R YL [hy
1, 's'], ['t, 'o', 'e']] (20 GamoB)

3. CoznaTh HepapXuio KiaccoB AJs (PYKTOB, MPOAAIOIIUXCS B Marazuue. Mepapxust 10/KkHa
coziepkaTh He MeHee 3 kiaccoB. OOBEKTHI TOJKHBI COJIEPKaTh HE MeHee 4X aTpuOyTOoB.
Yactb aTpuOyTOB J10JKHA OBITH 3alllUIlleHa OT U3MEHEHUs, a 4acTh U OT U3MEHEHUs, U OT
gyreHusi. Heo0X0oauMo 3aroTHUTh CIIHCOK MPEICTAaBUTEISIME BCEX KI1acCOB (BCETro HE MEHEe
10 00BEKTOB) U MPOJIEMOHCTPUPOBATH CO3AAHHYIO 3alUTYy. (20 6aysioB)

IToaroroBut: / ®.1N.0./
Yr1Bepxaaro:
IlepBbIil 3aMecTUTEND
PYKOBOJUTENS JlenapTaMeHTa / ®.N.0./
[ara
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denepajbHOE TOCYIAPCTBEHHOE 00pa3oBaTe/ibHOE OKIKEeTHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA

«®UHAHCOBBIN YHUBEPCHUTET IIPH IPABUTEJIbCTBE
POCCHUUCKOU ®EJEPALIUN»
(PuHaHCOBBIN YHHBEPCHUTET)

JlemapraMeHT aHaJIM3a JAHHBIX ¥ MAIIMHHOTO O0YYeHHUs

JucuunianHa AJroOpuTMbI M CTPYKTYPbI JaHHBIX B si3bike Python

@dakynbpTeT HHPOPMAITMOHHBIX TEXHOJIOTUH U aHATN3a OOJIBIINX TaHHBIX

dopma 00yueHus: Cemectp: 2

Hanpasnenue noarorosku: 01.03.02-Ilpukiagnas MaTeMaTHKa U HHPOPMATHKA
[Tpoduns: IpukaaaHoe MAIIMHHOE 00yYeHHe

1.

2.

3K3AMEHAIIMOHHBIN BUJIET Ne

Crenuduka THNHU3aIUU B S3bIKAX MPOTPAMMUPOBAHUS (pa3IHMUHbIC aCTIEKTHl TUITH3AIHHN).
Peanuzanus tunusaiuu B Python. (20 6asioB)

B ctpoke conepxarieil mocienoBaTeIbHOCTh CIIOB, PAa3/ICICHHBIX 3aSATHIMUA YIATUTh BCE
HeueTHble cioBa. OtTBer npeAcTaBUTH B BHUAE CcTpoku. [Ipumep: crpoka
'‘SIX,SEVEN,EIGHT,NINE, TEN' 6yner npeo6pazosana B: 'SIX,EIGHT,TEN'. (20 6a;110B)
Co3naTh nepapxuIo KiIaccoB i GPyKTOB, MPOAAIOIINXCS B MarasuHe. Mepapxus 1omkHa
coJiepkaTh He MeHee 3 ki1accoB. OOBEKThI JOHKHBI COJIEPIKAaTh HE MEHEE 2X aTpulyToB U
2x MeTo10B. Peann3oBaTh MEXaHN3M aBTOMAaTHYECKOTO MIOJICYETa KOJIMYECTBA BCEX CO3/IaH-
HBIX (DPYKTOB M aBTOMATHYECKOTO MPUCBOCHUS KAKIOMY QPYKTY YHUKAITBHOTO UACHTH(H-
karopa. Heo6x0a1Mo 3aroHUTh CIMCOK MPEACTaBUTENIMH BCEX KJIAaCCOB (BCEro HE MEHee
10 00BEKTOB) U MPOJAEMOHCTPUPOBATH pabOTy co3JaHHOrO MexaHu3Ma. (20 6asioB)

TToaroroswir: / ®.N.0./

VYT1Bepxkaaro:
IlepBblii 3aMeCTUTETD
pYyKOBOJUTENS JenapTaMeHTa / ®.M.0./

Jara
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8. [lepeyeHb OCHOBHO¥ M 1I0TIOJIHUTEIbHOM YUeOHOIi IMTepaTypbl, He00X0AUMOI
JJIs1 OCBOCHMA IMCIMIIINHBI:
Ochnoenana numepamypa.

1. T'ypuxos, C. P. OcHOBBI alrOpUTMH3AIIIH U TporpaMMupoBanus Ha Python
: yuebHoe nocodue / C. P. I'ypukoB. — Mocksa : UHOPA-M, 2022. — 343 c. —
(Beiciee oOpazoBanme: bakanaBpuar). — OBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (nara oOpamenus: 17.06.2022). —
TeKCT : BJIEKTPOHHBIM.

2. Ilenynpko, B. M. SI3bIk mporpamMMupoBaHHsi BBICOKOTO YpoBHs Python.
@DyHKIUY, CTPYKTYPHI JaHHBIX, JOMOJIHUTENbHBIE MOYJIU : yueOHOoe rmocodue / B. M.
[Henynbko ; FOxubI penepanbHbiii yHUBEpcuTeT. - PoctoB-Ha Jlony ; Taranpor :
NznarensctBo FOxHOTO (enepanbHoro yHuBepcutera, 2017. - 107 c¢. — DbC
ZNANIUM.com. - URL.: https://znanium.com/catalog/product/1021664 (nata o6pa-
meHust: 17.06.2022). — TekcT: 37eKTPOHHBI.

ononnumensnas numepamypa.

3. Cesepenc, Y. Breaenue B nporpammupoBanue Ha Python / Y. CeepeHc. —
2-e u31., ucnp. — Mocksa : Harmmonaneneiit OTkpbiTeii YHUBepcuteT « MHTYUTY,
2016. — 231 c. — DBbC VauBepcurerckas OuOmoreka online. — URL:
https://biblioclub.ru/index.php?page=book&i1d=429184 (mara oOpareHus:
17.06.2022). — TeKCT : 3JCKTPOHHBIH.

9. Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «UH-
TEPHET), HeOOXOAMMBIX JIJI1 OCBOCHUS 1M CHUIIMHBI

1. Pylru 1.0.9 [DnekrponHnslii pecypc]: caiit. — Pexxum moctyma: https://pypi.py-
thon.org/pypi/pylru.

2. Python Data Analysis Library [DnextpoHHbIii pecypc]: caiT. — Pexxkum m0-
cryna: http://pandas.pydata.org/.

3. Python Documentation [DnexkTpoHHbIi pecypc]: caiit. — Pexum mgocrymna:
http://python.org/doc/.

4. Python Standard Library [2aextponnsiit pecypc]: caiit. — Pexxum moctyma:
https://docs.python.org/2/library/.
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5. Scikit-learn Machine Learning in Python [DnexTpoHHBII pecypc]: calT. —
Pexxum noctyna: http://scikit-learn.org.

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

7. INopran ®unancoBoro yuusepcuteta http://www.fa.ru/.

8. Karanor xypcoB Uutepuer YuuBepcurera MHpopmanmonnsix TexHOMOTHIA
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.

13.9Onexkrponnas 6ubaroTeka @uHancororo yauusepcutera (9b) http://elib.fa.ru/.

14.9nexrponHo-6ubmmoteunas cuctema BOOK.RU http://www.book.ru.

15.0OnekTpoHHO-0MbNMHOTEeYHass cucteMa «YHuBepcuTeTckass oubiamoreka OH-
JIAWH» http://biblioclub.ru/.

16.321ekTpoHHO-0MOMMOTeYHas cucteMa Znanium http://www.znanium.com.

17.9nexTpoHHO-OMOIMOTEeYHAs cucreMa W37aTeIbCTBa «FOPAT»
https://urait.ru/.

18.2nexTpoHHO-OMOIMOTEeYHAS cucreMa H3/1aTeNIbCTBA ITIpocnext
http://ebs.prospekt.org/books.

19.0nekTpoHHO-0NOIMOTEeYHAs cucreMa U3aTeNbCTBa «JIa"b»

https://e.lanbook.com/.

20.Onextponnass ~ O6mbnmoreka  M3marensckoro  goma  «I'peGeHHHKOBY
https://grebennikon.ru/.

21.]lenoBas onnaiiH-onbmmorexa Alpina Digital http:/lib.alpinadigital.ru/.

22.HayuHas snexkTpoHHas oudanoteka eLibrary.ru http://elibrary.ru.

23.HamonanpHast 31eKTpoHHas oubanoreka http://a30.pdy/.

24.®uHaHCOBas CIIpaBOYHASA cucrema «DUHAHCOBBIN TUPEKTOP»
http://www.1fd.ru/.

25.Pecypchl HH(GOpMAITMOHHO-aHATUTHYECKOTO areHTCTBA MO (PMHAHCOBBIM PhIH-
kam Chonds.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.ITaker 0a3 mannbix komnanuu EBSCO Publishing, kpynHueiimero arperatopa
HAYYHBIX PECypCOB BEeIylINX U3AareiabcTB mupa http://search.ebscohost.com.

30.0OnexTpoHHBIC TMPOAYKTHI uU3gaTenbeTBa Elsevier  http://www.sciencedi-
rect.com.

31.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/.
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32.HpopManMOHHO-aHATUTUIECKAs 0a3a  JaHHBIX EMIS Global
https://www.emis.com/php/companies/overview/index.

33.PedepaTuBnas 6a3za manubix mo marematuke MathSCINET https://mathsci-
net.ams.org/mathscinet/.

34.0xford Scholarship Online https://oxford.universitypressscholarship.com/.

35.Komneknust Haywnbix skypHainoB Oxford University Press https://aca-
demic.oup.com/journals/.

36.ProQuest: baza mannsix Business Ebook Subscription na miardpopme Ebook
Central https://search.proquest.com/.

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

38.baza JTAHHBIX RUSLANA KOMIIaHUU Bureau van Dijk
https://ruslana.bvdep.com/.

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

40.05mekTpoHHAsT KOJUICKIIUS KHHT H3JaTelbeTBa Springer: Springer eBooks
http://link.springer.com/.

41.VuTepaktuBHas (UHAHCOBas MHPOPMAIMOHHAS CHCTeMa KoMmaHuu Bloom-
berg.

42.Cucrema Thomson Reuters Eikon.

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

10. MeToauyeckne yKa3aHus I 00y4alOIIMXCS M0 OCBOCHUIO THCIMIINHBI

HCKL{I/IOHHBIC 3aHATHA ITPOBOJAATCSA B COOTBETCTBHUH C TCMAaTUYCCKHM IIJIAHOM,

IpH HM3JIOKCHUHM MaTepHalia PEeKOMEHIYeTCs HCIOJIb30BaTh MPE3CHTAIMH B CPEC
PowerPoint mporpammMusrit kox u3 Jupyter Notebook n pparmeHThI meyaTHBIX MaTe-

pHuaJIoB 110 TEMC JICKIIHH.

B Xone MHTEpakTUBHBIX 3aHSATHI CIEIYyET MPOBOIUTH Pa3z00p KOHKPETHBIX

IpUMEPOB MPOrpaMMHOTo Koza u3 Jupyter Notebook.

11. Iepeyens ungopMAIMOHHBIX TEXHOJIOIH, HCIOIb3YEMbIX NMPH OCYIECTB-
JICHMH 00Pa30BaTeJIbHOIO NMPoIecca mo JMCUuIINHe, BKJIYas NnepevyeHb Heo0-
X0MMOT0 MPOrPaAMMHOI0 ol0ecneyeHUss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHU-
creM

11. 1. Komnaekm AuyeH3uOHHO20 NPO2PAMMHO20 06ecnevyeHus:

1. ITakeT opuCHBIX TpOTpaMM

2. AuatuBupyc Kaspercky

3. Huctpubytus Python Anaconda (cBo6oano pacripoctpansiemoe [10).
4. bpaysep Google Chrom
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5. ®ainoBe MeHeKep Far

11.2. CoepemeHHble npogeccuoHasbHble 6a3bl OAHHLIX U
UHEOPMayUoHHbIEe CNPABOYHbIE CUCMEMbI

1. MupopmanimonHo-nipaBoBas cuctema «I"apant».

2. UndopmannonHo-mpasoBas cucrema «Koncynprant [Lmocy.

3. DnexTponHas >HImKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIUIEKCHOTO packpbeitus uHpopmanuun «CKPUH» -
http://www.skrin.ru

11.3. CepmuduyupoeaHHble npocpammHbie U annapamHsie
cpedcmea 3ayyumsl UHopmayuu

-HC HUCIIOJIB3YIOTCA.

12. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM JJI1 OCYIIeCTB-
JIeHHsI 00Pa30BaTEJIbLHOI0 MPOLECCA MO TUCHUIINHE

MarepuanbHo-TexHuueckas 6aza GruHaHCOBOrO YHUBEPCUTETA, HEOOXOAUMAs
JIJIsl OCYIIECTBIICHHS] 00pa30BaTEIHLHOIO MpoIecca Mo JaHHOW AUCIUILIMHE, B COOT-
BeTcTBUU ¢ TpeboBaHusiMu @OC BO BkitouaeT B ce0s crieruaibHbIe TOMEIECHUS TS
MPOBEICHUSA JICKIIMM, CEMUHAPCKUX 3aHATHUM, TPYNIIOBBIX U UHAUBUAYAIBHBIX KOH-
CyJIbTAlM#, TEKYIIIETO KOHTPOJIS U MMPOMEKYTOUHOM aTTECTALIU; IOMEIIEHUS YKOM-
IJICKTOBAHBI CTICIIUATU3UPOBAHHON MEOEIbI0 U TEXHHUESCKUMH CPEJICTBaMU 00yUe-
HUSI, HEOOXOIMMBIMHU JIJIS MIPEJICTaBICHUS HHPOpMAITUU OOJIBIIION ayTUTOPUH.

[TomMetenus 111 CaMOCTOSITEILHOM paOOThI CTYAECHTOB BKJIFOYAIOT B ce0s1 O1O-
JIMOTEKY C YUTAJbHBIM 3aJI0M, YKOMIUICKTOBAHHYIO B COOTBETCTBUU C CYIIIECTBYIO-
IIMMU HOPMaMu HEOO0XOJUMOM y4eOHON U y4yeOHO-METOJUYECKON JTUTepaTypol u
MHBIMHU MaTepHallaMu; MEIUATEKy C BbIX0JIOM B IHTEpHET, KOMIBIOTEPHBIE KJIACCHI
C BO3MOYKHOCTBHIO paboThl B UHTEpHET; ayIUTOPUH JIJIs1 KOHCYIbTAlIMOHHOM JeATEITb-
HOCTH.
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