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1. HamMeHoBaHHEe TUCHUNIJIHHBI

«AJITOPUTMBI U CTPYKTYPBI AaHHBIX B si3bIKe Pythony.

2. llepeyeHb IIAHUPYEMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeIbHON MPO-
rpaMmbl (IepevyeHb KOMIETEHINiH) ¢ YKa3aHMeM HHIMKATOPOB HX JOCTHIKe-
HHSA ¥ IVIAHUPYEMBIX Pe3y/ibTATOB 00y4YeHUsl 1O JUCIUIINHE

JucuuninHa « AITOPUTMBI U CTPYKTYPbI JaHHBIX B si3bike Python» oGecnieunBaet

UHCTpyMeHTapuil popmupoBanus cienyromumx komnerenuuid: YK-4; YK-10

MOJIb30BaTh TIPH-
KJIa/THOE npo-
rpaMMHOe obec-
NeYeHue IMpH pe-
nieHuu  npodgec-
CHOHAJIBHBIX ~ 3a-
a4

METOJIbI ¥ CPEIICTBA MOJTyYe-
HUS, IPEACTABIICHUS, XPaHe-
HUS U 00pabOTKHU JaHHBIX.

2. JlemMoHCTpupyeT Biaje-
HUE TNPOQPEeCcCCHOHATHHBIMU
MaKeTaMu IMPUKIAJHBIX IIPO-
IpaMM.

3. Bribupaer Heobxomumoe
NPUKIAJIHOE POTPAMMHOE
obOecrieueHre B 3aBHCHMO-
CTH OT penIaeMou 3a1auu.

Kon HaumenoBanue Nuauxkaropsl nocruxenus | Pesyabrarsl o0yueHust

KOMIle- | KOMIIETEHIIUH KOMIIeTeHI U’ (B1ajeHun’, yMeHUs1 M 3HA-

TeHIHH HUS1), COOTHECEHHbIE ¢ KOM-
neTeHIMsIMHA/MHAUKATO-
paMu JOCTH:KEHHMSI KOMIIe-
TeHIMH

YK-4 CrnocobHocth uc- | 1. Mcnonbs3yer OCHOBHBIE 3HaTh:

® METOJBl U CPENCTBA IO-
Jy4eHUs,, TpeICTaBle-
HUsI, XpaHeHus: u obpa-
OOTKM TaHHBIX.
YMmerTh:

e QONy4yaTh,  HPEACTaB-
JSITh, XPaHHUTh B 00pada-
TBHIBATh JIAHHBIE.

3HATh:

® OCHOBHbIE TpO(eccHo-
HaJIbHBIC IIaKCThI IIpU-
KJIaTHBIX TIPOTPAMM.
Ymern:

® HCHOJB30BaTh Mpodec-
CHOHAJIbHBIE MAKETBI
MIPUKJIATHBIX TPOTPAMM.

3HaTh:

®  DBIHOK

I1o.

MPUKJIAJHOTO

YmMertn:

e (opmupoBars KpuTEpHH

! 3anomsercs pu peanu3anuu akTyanmsupoanubix OC BO @Y u ®I'OC BO3++

2 Bnanenus Gpopmynupyiorcs Tonbko npu peanusamuu OC BO @Y nepsoro nokosnenus u ®TOC BO 3+
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4.Vcnonp3yeT TPUKIAJIHOC
nporpaMmMHoe oOecreueHne

BBIOOpBI U OCYILIECTB-
1sTh BEIOOD T10.

3HaTh:

e mpukiagdoe I10.

JUIS. PEIICHHS KOHKPETHBIX Ymers:
HpHKJIaHHBIX 3ajiat. peumaTtb KOHKPCTHBIC
MPUKJIaAHbIE 3a]]a4H.
YK-10 CnocoOHOCTh 1. YeTko OonMChHIBAET COCTAB 3HaTh:
OCYIIECTBIISATh U CTPYKTYpy TpeOyembIx e mpoueccs cGopa, 06pa-
MOUCK, KpUTHYE- | JaHHBIX U HUH(MOpMaIH, GOTKY 1 MHTEPIPETAIIHH
CKM aHaJu3upo- | TPAMOTHO pEaTu3yeT Ipo- undopMaLuH
BaTh, 0000IIaTh U | IIECChI MX cOOpa, 00padOTKU VMeTh:
CUCTEMATHU3HUPO- | ¥ HHTEePIPETAIIUN
L OIIMChIBATh OIIMCHIBACT
Batb  WH(pOpMa-
COCTaB U CTPYKTYpY Tpe-
LU0, HCIIOJIB30-

BaTh CHUCTEMHBIN
MOAXOJ M pe-
IIeHUs]  TIOCTaB-
JIEHHBIX 3a/1a4

2. OGOCHOBBIBAET CYIIHOCTh
IPOUCXOJAIIETO, BBISBIISCT
3aKOHOMEPHOCTH, TOHUMAET
pUpoly BapuaOelbHOCTH

3. ®opMmynupyer MNpU3HAK
KJIAaCCU(PUKAIINU, BBIICITSACT
COOTBETCTBYIOIIIHE emy
TPYIIIBI OAHOPOJHBIX «00B-
€KTOB», HUICHTHUPUIMPYET
001111e CBOMCTBA 2JIEMEHTOB
ATHUX TPYIII, OIIEHUBAET MOJI-
HOTY pe3yJbTaTOB KJIACCH-
¢duKkanuu, Moka3pIBaeT MpU-
KJIQJJHOE Ha3HAYCHHE KJIac-
CU(DUKAIMOHHBIX TPYIII.

4. I'paMOTHO, JIOTUYHO, ap-
TYMEHTUPOBAHO (HOPMUPYET
COOCTBEHHBIE CYXJCHUS U
orieHKkHu. OTinyaer GpaxkTsl OT
MHEHHUM, HUHTEPIPETALHNN,
OLICHOK U T.I. B paccyxne-
HUSAX JApPYTUX YYaCTHUKOB
JeSITEIIbBHOCTH

OyeMbIX JaHHBIX U HUH-
¢dhopmanuun

3HaTh:

° IIPUHIHAIIBI OIINCaHUuA
3aKOHOMEpPHOCTEW U Ba-
prabenpHOCTH

Ymern:

L4 000CHOBBIBATH CymI-
HOCTb NPOUCXOAIICTO

3HATh:

® T[OAXOALI K BBIMOJHE-
HUIO KIlaccu(puKamm
YMeTh:

® BBHINOJNHATH KJaccu(u-

Kallil0 W  OILICHUBATh
MIOJIHOTY ~ BBITOJIHEHUS
KJIACCU(UKAITIH.

3HATB:

® METOABl apryMEHTalluu
U OLIEHKaM.

YMeTh:

e (dopmuposars
HHUA U OLICHKH.

CyXIIe-




5. ApryMEHTUpPOBAHHO U JIO-
TUYHO TPEJCTABISET CBOIO
TOUYKY 3PEHHUS MOCPEICTBOM
U Ha OCHOBE CHCTEMHOIO
OTHCAHUA.

3HATB:

e TIOOXOAbl K OIMCAHUIO
COOCTBEHHOI'O MHEHMUS.
YMmerTh:

® IIpEACTaBIIAb CBOIO

TOYKY 3pCHUA.

3. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOH MPOrpaMMbl

JucrumirHa «AJITOPUTMBI U CTPYKTYPBI TaHHBIX B s3bike Python» oTHO-

cutcsi Kk [ukiy maTteMaTtuku W WH()OpPMATUKU TIO HANPABJICHUIO TMOATOTOBKHU
38.03.05 - buznec-undopmaruka, OIl «{udposas Tpanchopmaius ynpapieHuUs
ouznecom» npodmin: «MT-menemkMeHT B OusHece», «TexHomoruu mudpoBbIX

OM3HEC-MOJEIICH.

4. Oobem AUCHUIIJIMHBI B 3a4Y€THBIX €AUMHHUIIAX H B aKAACMHYCCKHX Yacax C

Bbl/leJIEHHEM 00beMa ayAMTOPHOI (JIEeKIMH, CEMUHAPBI) U CAMOCTOATEJIbHOM

padoThI 00y4aAKOIIMXCSH

Ounas gpopma obyuenus, 2021 2.n. u m.o.

Bux yueoHoii Bcero Cemectp 1 Cemectp 2
padoThI MO (B 3/ea. u yacax) (B yacax) (B yacax)
JAUCHHILINHE
OO0mas Tpy10eMKoOCTh 6 3au.eo. | 216 uac. 108 108
JAMCIMILTHHBI
Koumaxmuas pa6oma - 216 108 108
Ayoumopnuvie 3auamus
Jlexyuu - - -
Cemunapul, npakmuueckue 100 50 50
SAHAMUA
Camocmosmenvhasn 116 58 58
paboma
Bu mpomeskyTouHO# aTTe- 3auer, 3K3aMeH 3a4eT JK3aMEH
CTalNN
Bun Tekyero KOHTpoIIs Kontponsnusie | KontponbHas padota | KonTposbHas pabota
paboThI




5. Conep:xaHue TUCHUILUINHBI, CTPYKTYPUPOBaHHOE 0 TeMaM (pa3jiesiam)
TUCHHUILIMHBI ¢ YyKa3aHUEM UX 00beMOB (B aKaJeMHUY€eCKHUX 4acax) U BU-
0B YU4eOHbIX 3aHATHI

5.1. Codepatcanue ducyunauHbsl

Tema 1. BBenenne B nporpammupoBanne Ha Python

O6mas napopmarms o si3bike Python. Hicropus si3bika mporpaMMHpPOBaHUS,
ero CBS3b C APYTUMHU SI3BIKAMH TIPOTPAMMHPOBAHUS, pacpocTpaHeHHOCTs Python
U OCHOBHBIE C(epbl €ro MpUMEHEHHsI. 3HAKOMCTBO C MEPBBIMU MTPUMEPAMH KOJ1a
Ha Python. ®unocodus Python.

bazoBast napopmanus o s3bike Python. OcHoBHBIE THITBI JaHHBIX. OCHOB-
HBIC YHCJIOBBIC TUIIBI JJAHHBIX U OTlEpalluy HaJl HUMU. MaTeMaThuyecKkue onepaiuu
HaJ| YUCJIOBBIMH TUIaMU AaHHbBIX. [IpeoOpa3zoBanue TunoB gaHHbIX. [lepemeHHbIe
U cnenuduka ux oobsaBieHud. Ctartnyeckas U JUHaMuueckas Tunusanus. Padora
C MepeMeHHBIMU. YTIpaBIIeHHE aMsIThIO U cOopka mycopa B Python. UmenoBanue
IIEPEMEHHBIX.

Pabota co cTtpokaMu: co3mgaHue CTPOK, clielinajgbHble CUMBOJIBL. MHAEKCH-
pOBaHUE CTPOK, MOJIy4eHHE CPe30B CTPOK. OCHOBHbIE (PYHKIMHU JIJIsT pabOTHI CO
crpokamu. BeiBos1 Ha 9kpaH (pabota ¢ pyHKIMeH print) u popmMaTupoBaHue CTPOK.
Paznnunblie moaxoas! K opMaTUpPOBAHUIO CTPOK, POPMATUPOBAHUE C TOMOLIBIO f-
cTpok. Pacmmpennoe gpopmarupoBanue B Python.

Tema 2. Ynpasisironue KOHCTPYKINH, CHUCKH U KOPTEXKH

VYnpasisromue KoHCTpyKiuu B Python. Bynes Tum: oObsiBieHNE U onepa-
un. Onepanuu cpaBHeHust B Python. Ycmosaeie onepatopsl B Python. Peanmsa-
s 3a1aun case B Python.

[ukier B Python: while, for. Cnennduka nukiios B Python. ®yukuuu range
U enumerate ¥ UX UCIOJIb30BaHHUE B LIUKJIAX.

Criucku u kopTexu B Python. Crieruguka CliucKoB U UX OTJIUYHE OT MACCH-

BOB. COSI[aHI/Ie CIIMCKA, OIICPHUPOBAHUC BJIOKCHHBIMHU CIIMCKaMH, KOIIMPOBAHHUC



CIUCKOB, ONE€palliy HaJl CIMCKAaMU: UHJIEKCALUS U CPE3bl; U3MEHEHUE CIKCKA; MO-
UCK, COPTHPOBKAa M 00X01; u3MeHeHue crucka. Koprexxu B Python: cunrtakcuc,
cnenugurKa UCTIOIb30BAHMS.

Tema 3. Csi0Bapu, MHOKECTBA M BbIPAKEHHUSA-TeHEPATOPHI

Cnosapu Python. CnoBapu: ceMaHTHKa, CHHTAaKCHC CO3JaHHUsS, ONEPaluu
HaJ| CJIOBapsiIMU, IepeOOp 3JIEMEHTOB CIOBAPSI.

MmuoskectBa B Python. MHokecTBa: ceMaHTHKa, CHHTAKCUC CO3IaHHMS, OIle-
paluu Haj cloBapsiMu, mepebop 3JeMeHTOB cioBapsa. Crnenuduka onepaiuil c
MHOKecTBaMu B Python.

Bripaxenus-reneparopsl B Python. BeipaxkeHusi-reHepaTopsl AJ1sl CIIUCKOB:
CEMaHTUKAa M CHUHTaKkcuc. IIpumep: 3amaya mpuBeNeHUS CHHUCKA K "IIOCKOMY"
BHUY. BeIpakeHHs-reHepaTopsl U1l MHOXKECTB U ciioBapen. Kelchl ucnons3oa-
HUS U IIPOU3BOAMUTEIIBHOCTD PEIIEHUI C UCIIOJIB30BAHUEM BBIPAKEHUN-TEHEPATO-
pOB.

Tema 4. @DyHkunu

®yukiuu B Python: o6rmas cemanTtrka. Co3nanne QYHKIMH M €€ BBI3OB.
Pacnonoxenue onpenenenuii pynkuuidi. AHoHUMHBIC QyHKIME B Python. HeoOs-
3aTesbHbIE MapaMeTpbl QYHKUUN U COTIOCTaBICHUE MO KitouaM. Bo3Bparienue He-
CKOJIbKMX 3HaUYCeHUI 13 PyHKIIMU. PacriakoBKa U 3amakoBKa rnapameTpoB QyHKIIUU.
AHHOTaIMU U JOKYMEHTHpPOBaHUE PYyHKIMHU. [ T00ambHbIe U TIOKaJIbHbIE TEPEMEH-
HBIE.

Tema 5. Pabora ¢ ¢gaitsiamu 1 00pad0TKa HCKJIIOYUTEIbHBIX CUTYyallU

Oo0pabotka uckioueHuit B Python: keiichel uist ucnonb3oBanus. MHCTPYK-
s try ... except ... else ... finally. Knaccobr Bctpoennbix nckimrouenuii. Co3nanne
TM0JIb30BATENILCKUX UCKIIHOUeHUU. MHCTpyKIUs assert.

Pa6ota ¢ daitnamu B Python. Konmernus daiina B coBpeMenHbix OC u A3b1-
Kax mporpamMmmupoBanus. Oneparuu ¢ aitiaMmu: OTKphITHE/3aKpbiTHE (aiiia, uyTe-
HUE U 3aIMCU U JPYTUe METOIbI JJIs paboThl ¢ (haimamu. MHcTpyKIus with ... as u

ee UCIOJIb30BaHue /I (DaitoB.



CoxpaneHue 00beKTOB B (paiiit ¢ momorsto moyJs pickle u shelve. Moy
CSV.

Tema 6. Moay/iu U nakeThl

Monaynu 1 makeTsl B Python: moaxom k cTpyKTypHUpOBaHHIO IPOTPAMMHOTO
KOJIa C MOMOIIIBbIO MOIyJIel u maketoB. CuHTakcuc ummoptuposanus B Python. Co-
31aHue U padboTa ¢ maketamu B Python. [ToBTopHas 3arpy3ka MoyJIei.

Hanucanwue u 3amyck ckpuntoB Ha Python. Y cranoBka monyneit u3 rmo0aib-
HOTO PETO3UTapUs

Tema /. BBeneHnue B 00beKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBAHME

[Ipeanocbuiku u uctopusa nosieiaeruss OOIL. O6wexTsl u kiacesl B OOIL
[Tpunuunel u ocHoBHbIe MexaHu3Mbl OOII. Jloruka paboTsl aOCTpaKIMK, UHKAI-
CYJISILUU, HACJIEIOBAHUS U MOIUMOp(dU3Ma.

Python kak 00bEeKTHO-OPHEHTHPOBAHHBIH S3bIK POTpaMMHUpOBaHUs. ba3o-
Bbie Bo3MoxkHocTH OOII B Python: cozmanue kimaccoB M 00BEKTOB; HAacIeIOBaHHUE
u nosimmoppusm; GyHkuus super(); TpoBepKa MPUHAJICKHOCTH K Kiaccy. bazo-
BbIe TUMHI B Python.

Tema 8. O0beKTHO-OpHEeHTHPOBAHHOE MporpaMMupoBanue B Python

Mero/ibl KITaCCOB M CTAaTUYECKUE TIepeMEeHHbIe 1 MeTobl B Python. Ympag-
JICHUE JIOCTYIIOM K aTpubyTam kiacca B Python. Jlunamuyeckue onepanuu ¢ aTpu-
Oyramu u mHTpOcHekiys B Python. Mcnonb3oBanue crielualbHBIX METOMIOB IS
paciimpeHHoro (yHKIMOHaja IO0JIb30BaTeIbCKUX KiaccoB. Keilic mocTpoenus
Uepapxuu KIaccos.

Tema 9. BBenenue B pyHKIIHOHAIBbHOE IPOrPAMMMPOBAHHE

[Tapagurmsl ¥ BAKOMBI TPOrPAMMHUPOBAHUSA, OOIIast KOHUENIUS (PYHKIIHO-
HaJIBHOTO MpOrpaMMHUpoBaHus. OyHKIMOHATBHBIE A3bIKH IPOrPAMMHUPOBAHMS.

OyHKIMY "rpakiane nepBoro kinacca", GyHKIUU BBICIIETO MOPSIKA, 3aMbl-
KaHus, GyHKIMU 0e3 moOouHbIX 3P dEeKTOB, peKypcs, XBOCTOBas pekypcusi. Heuns-

MEHSEMbIE CTPYKTYpbI AaHHBIX. IMOMBI, pacipocTpaHeHHbIE B (DYHKIITMOHAIBHBIX



A3bIKaX MPOTPAMMUPOBAHUS: UTEPATOPHI, TOCIEAOBATEILHOCTH, JIEHUBbIC BHIUKC-
JIEHUs1, COTIOCTaBIIEHUE C 00pa3LOM, MOHA/IBI.

DneMeHThl (PYHKIMOHAIBHOTO MporpamMmupoBanus B Python: ¢yHkimm —
rpaxkJiaHe IepBOTO Kilacca; riIo0abHbIe U JIOKAIbHBIE TepeMeHHbIe B Python; Bio-
’KCHHbIC (DYHKIIMH K 3aMbIKaHus B Python.

Jlekoparopsl B Python: ucrons30BaHMe M CO31aHUE COOCTBEHHBIX JEKOpa-
TOPOB.

Tema 10. ®yHknuoHaJIbHOE MporpaMmmMupoBanue B Python

[Toxxom: map, filter, reduce. Peanmm3anms gpyuxumii map, filter, reduce B Py-
thon.

HrepaTopsl B Python, utepupyembiii Tun ganHbIX. Moayis itertools.

OyHKIMHU-TEHEPATOPBI U BhIpaXKCHHsI-TeHepaTopsl B Python.,

Tema 11. CTpyKTYpbI JaHHBIX: MACCUBBI, CTEKH, OYepeau, CIIUCKH.

BBeneHne B aHaIu3 CI0KHOCTH alrOPUTMOB.

MaccuBsl ¥ UX OTJIHYHE OT CIHCKOB B Python. /lnHamudyeckne MacCHUBHI,
CJIOKHOCTH OTeparuii padboThl ¢ AMHAMUYECKUMU MacCCUBaMHU.

Crek, onepauuu co crekoM. Peanuzanun creka. Ouepeap, onepamuu ¢ oue-
pensto. Peanuzanus ouepenu. CBA3HbIE CIUCKH, BAPUAHTHI CBSI3aHHBIX CITUCKOB.

Tema 12. AIropuTMbI NOMCKA U COPTHUPOBKHU

ITouck B circkax/maccuBax, OMHapHBIN Mouck. COpTUPOBKA U €€ UCTI0JIh30-
BaHME B NMPUKIIAHBIX 33/1a4aXx.

[IpocTeie METOABI COPTUPOBKHU: OOMEHHBIE COPTUPOBKH (C Pa3IMUHBIMU Ba-
pUalMsIMK); COPTUPOBKA BBIOOPOM (M3BJICUCHHEM); COPTHUPOBKA BKJIIOUYCHHEM
(BCcTaBKaMH).

OddexTuBHBIE METOABI COPTHUPOBKHU: OBICTpasi COPTUPOBKA; COPTHUPOBKA

[llenna; coptupoBka ciusiHueM. CpaBHEHHE pa3IMYHBIX COPTUPOBOK.
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5.2. Yue6HO-memamuyeckuii n1aH

No HaumenoBanue TpynoemkocTh B yacax ®opMbI TeKyLIET0
TeM Bcero AyautopHas padora KOHTPOJIA ycneBa-
/11 (pa3nesioB) eMOCTH
NHCIMILTHHDL 06 | Jlek- | Cemu- 3anstus | Camo-
ma | QUU | Haphl, B MHTEP- | CTOSI-
s, B IOPaKTU- | aKTUB- TeJbHAs
T.4. YECKUE HBIX padora
: 3aHATHUS hopmax
CamocTosiTenbHOe
Bgenenue B npo- pelieHue 3a1a4y
L rpaMMHUPOBAHHUE 18 8 - 8 2 10 (mporpamMmupoBa-
Ha Python HUE), BBICTYIICHUE
Ha CEMHUHApe
CamocTosTenbHOoe
YIpaBIsioNe petieHue 3aga4
2. | KOHCTPYKIHH, 18 8 - 8 2 10 (mporpamMmupoBa-
CITHCKH M KOp- HUE), BBICTYIJIEHUE
rexn HAa CeMHHApe
CamocTosTenbHOoe
C10Bapu,  MHO- pelieHne  3aj1ad4
3. 22;;?;;{2515_& 18 8 - 8 2 10 (mporpammupoBa-
p HUE), BBICTYIJICHUE
TOpHl Ha CEMHHApe
CamocrosTenbHoe
pereHue 3a1a4
4. OyHKIMH 18 10 - 10 2 8 (mporpammupoBa-
HUE), BBICTYIJIEHUE
Ha CEMHHAape
Pabora c¢ aii- CamocTosTenbHOoe
JaMM U oOpa- pelieHue 3a1a4
5. | Gorka nckmoun- | 18 8 - 8 2 10 (mporpammupoBa-
TENbHBIX CHUTYya- HUE), BBICTYIJICHHUE
U HA CEMHUHape
CamocrosTenbHoe
M pereHue 3amaq
6. oMy WA g 8 - 8 2 10 (mporpammupoBa-
KeTRt HUE), BBICTYIJIEHUE
Ha CEMHHApe
CamocrosiTenpHOE
BBenenue B 005-
perieHue 3a1a4
7. | CKTHOTODHEHTH- 18 8 - 8 2 10 (mporpammupoBa-
POBAHIOE  1po- HHE), BBICTYIIJICHHUE
rpaMMHpPOBaHUE Ha CoMUHape
OO6beKTHO-0pH- CamocTosTenbHOoe
8. | eatupoBanHoe 18 8 ) 5 9 10 perieHue 3a1a4
MPOrpaMMHUpPO-
Banue B Python
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(mporpamMmupoBa-
HUE), BBICTYIJIEHUE
Ha CEMHHape

Beenenue B CaMoCTOSTEIBLHOE
9. | byHKuMOHANL- peuieHne 3amaqd
" | noe nporpammu- 18 8 8 2 10 (mporpaMmMupoBa-
poBaHue HUE), BBICTYIUICHHE
HA CEMHHApE
DyHKIMOHAIb- CaMocTosTeIbHOe
10. | HOE mporpamMmu- pelieHue 3a1a4
" | posanue g| 10 8 8 2 8 (mporpammupoBa-
Python HUE), BBICTYIUICHUE
Ha CEMHHApe
CTpyKTYpBI 1aH- CamocrosiTenbHoe
: peleHue 3a/1a4
11, | HBIX: MACCHBBL | 10 10 2 10 (mporpamMMupoBa-
ziiii}d OHEPEA HHE), BBICTYILICHHE
Ha CCMHHApE
CamocrosTenbHOe
AJITOPUTMBI TO- pemenne 3amaqy
12. | yeka w copTH- 18 8 8 10 10 (mporpamMmupoBa-
POBKH HUE), BBICTYIUICHUE
Ha CEMHHApe
B nenom o nuc- 216 | 100 100 30 116 KontponbHbie
HUTUTMHE paboThI
Hroro B % 32%

5.3. CodepotcarHue ceMuHapos, npakmu4eckux 3aHsamutl

HaumenoBanue

(pa3nenoB)
AMCIUTIJINHBI

Ilepeuennb BONpocoB 1Jis1 00CY KAeHUSI HA CEMU-
TeM HAPCKHX, MPAKTHYECKUX 3aHATHAX, PEKOMEHIyeMble
HCTOYHMKHN U3 pa3aeioB 8,9 (yka3biBaercsi pasjies u
NMOPAIKOBBII HOMeP HCTOYHHMKA)

®opmbl
NpoBeIeHUs
3aHATHH

Python

Uemounuxu: 8.1; 8.2; 8.3

VYcranoska Python, yctanoBka nuctpuOyrua Anaconda.
1. Beeenne B mpo- PaboTa B MHTEpakTUBHOM peXHUMe MHTeprperaTopa. Mn-

TepakTHBHas oOosouka [Python notebook: npuniuns pa-
'PaMMHUPOBAHUC HA | GoTRI M IPUMEHEHHSL.

NuauBuayanbHOE  BBI-
MOJTHEHHE 3aJlaHuH,
TpYIIOBON pazbop pe-
3yJbTaTOB BBIIOJHEHUS
3amanuii (He meree 30%
BpEMEHH Ha HWHTEpaK-
THUBHBIC TEXHOJIOTHH )

2. VYopapuswoonme
KOHCTPYKIUH,
CIUCKH U KOPTEKHU

Uemounuxu: 8.1; 8.2; 8.3

bazoBrie uncnoBBIe TUIIBI, CTPOKH, CIIMCKH, CIIOBApH, IIC-
PECMCHHBIC, 0a3oBbIC OrnepaTophl.

NuauBuayanbHOE  BBI-
TIOJIHEHUE 3aJlaHuH,
TpYIIoOBON pazbop pe-
3yJbTaTOB BBIMOJHEHUS
3ananuii (He meHee 30%
BpEMEHH Ha HWHTEPaK-
THUBHBIE TEXHOJIOTHH )
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3. CnoBapu, MHO-
KECTBAa M BbIpaXKE-
HUS-TEHEePaTOPhl

MmuoxectBa B Python. MuoecTBa: ceMaHTHKa, CHHTAK-
CHC CO3JIaHMs, ONepaluy HaJ CIOoBapsMH, mepedop sie-
MeHTOB cioBaps. Crnernuduka onepanuii ¢ MHOKeCTBaMU
B Python. Beipaxenusi-reneparopsl B Python. Bripaxe-
HUS-TEHEPaToPbl JJIsl CHUCKOB: CEMAHTHUKA U CHHTAKCHUC.

UHemounuru: 8.1; 8.2; 8.3

NuauBuayanbHOE  BBI-
MOJHEHUE 3aJIaHUMH,
TpYIIIOBON pa3zbop pe-
3yJbTAaTOB BBIMOJHEHUS
3amanuii (He meHee 30%
BpEMEHU Ha MHTEpaK-
THUBHBIC TEXHOJIOTHH )

4. OyHKUHHU

Coznanue (QyHKIMNA, 00JIACTh BUAMMOCTH IEPEMEHHOM,
nepeaada apryMeHToB B pyHkiuto. JIsmMOaa-gyHKIum.

Uemounuku: 8.1; 8.2; 8.3

NupuBunyanbHOE  BbI-
IIOJIHEHUE 3aJIaHuH,
rpyIIoBoi pazbdop pe-
3yJbTATOB BBIMOJTHEHUS
3amanuii (He meHee 30%
BpEMEHH Ha HWHTEpaK-
THUBHBIC TEXHOJIOTHH )

5. Pabora c¢ daii-
JaMd ¥ oOpaboTka
HCKITIOYUTEIbHBIX
CUTYyaLHi

Uckmouenust. Muctpykuus try...except...else...finally.
Kiaccsl BcTpoeHHBIX HcKiIroueHuid. Co3janue mojib30Ba-
TENbCKUX MCKI0UeHU. HCTpyKIus assert.

Pabota ¢ daiimamu B Python, onepauuu ¢ daiinamu: ot-
KpbITHE/3aKpbITUE (aiiiia, YTCHUE U 3aMUCU U IPYyTHE Me-
TOJIbI JUIs paboThI ¢ (aitnamu. MHcTpykims with ... as u ee
UCIIOJIb30BaHue /ISl (hailiioB.

UHemounuku: 8.1; 8.2; 8.3

WHnuBuayanbHOE  BBI-
MOJIHCHUE 3aJIaHuMH,
rpynmnoBoi pa3dop pe-
3yJIbTAaTOB BBIMOJHEHUS
3amanuii (He meHee 30%
BpEMEHU Ha HWHTEpaK-
THBHBIC TEXHOJIOTHH )

6. Monynmun u mna-
KETbI

YcTpoiicTBO MOAyJeH U MMaKeTOB, HHCTPYKIMU IMPOrt u
from. Co3nanue coOCTBEHHBIX MOJYJICH U TAKETOB.

UHemounuku: 8.1; 8.2; 8.3

NupuBunyanbHOE  BBbI-
MOJTHEHHE 3aJlaHuH,
TpYIIOBON pa3zbop pe-
3y/bTaTOB BBIMOJHEHUS
3anmanuii (He menee 30%
BPEMEHH Ha HHTEpakK-
THUBHBIC TEXHOJIOTHH )

7. BBenenue B 00b-
€KTHO-OpUEHTUPO-
BaHHOE TIPOTrpaM-
MUpPOBaHUE

Bazosbie Bo3moskHOCTH OOIT B Python: co3nanue kinaccos
U 00BEKTOB; HacleAOBaHWE U MOAUMOPGU3M; (QYHKIUSA

super().

Uemounuku: 8.1; 8.2; 8.3

NnnuBuayanbHOe  BBI-
MOJHEHHUE 3aJIaHuMH,
TpynmnoBoi pa3dop pe-
3YJIbTaTOB BBITOJTHCHUS
3amannii (He meHee 30%
BpEMEHH Ha HWHTEpaK-
THBHBIC TEXHOJIOTHH )

8. OOBeKTHO-OpHU-
€HTHPOBAaHHOE IPO-
rpaMMHpOBaHHE B

Python

MeTobI KJIacCOB M CTAaTHYECKHUE TIEPEMEHHBIE i METO/IBI B
Python. YnpaBnenue noctynom k atpudyram kiacca B Py-
thon. JIlunamuveckue ormepanuu ¢ aTpuOyTaMu M UHTPO-
cnekuusi B Python. Mcnons3oBanue crieruanbHBIX METO-
JIOB JUISI PACIINPEHHOTO (DYHKIIMOHAJIA MTOJI30BATEBCKIX
kiaccoB. Kelic mocTpoeHus: nepapxuu KiIaccos.

HUemounuxu: 8.1; 8.2; 8.3

NuauBuayanbHOE  BBI-
TIOJIHEHUE 3aJlaHuH,
TpYIIOBON pazbop pe-
3y/bTaTOB BBIIOJHEHUS
3amanuii (He menee 30%
BpEMEHH Ha HWHTEpaK-
THUBHBIC TEXHOJIOTHH )

9. Bsemenume B
(byHKIIMOHATIBHOE
pOTpaMMHUPOBa-
HUE

OneMeHThl QYHKIIMOHAIBHOTO MPOrpaMMHUpOBaHUs B Py-
thon: ¢pyHkum — rpaxxiaHe nepBoro Kiacca; rio0anbHbIe
U JIOKaJIbHbIe TiepeMeHHbie B Python; BioxxeHHbIe GyHK-
IIMM ¥ 3aMbIKaHus B Python.

NuauBuayanbHOE  BBI-
MOJTHEHHE 3aaHuH,
TpYIIoOBON pazbop pe-
3yJbTaTOB BBIOJHEHUS
3amannii (He meHee 30%
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Jlexoparopsl B Python: ncnons3oBanue u co3ganue coo-
CTBEHHBIX JICKOPATOPOB.

Uemounuku: 8.1; 8.2; 8.3

BpEMEHH Ha HWHTEpaK-
TUBHBIC TEXHOJIOTHH )

10. DyHKIIMOHATB-
HOE MPOrpaMMHUpPO-
Banwue B Python

Peanuzanus ¢pyuakuuii map, filter, reduce B Python.
Hreparopsr B Python, urepupyemsbiii Tun naHHbIX. Mo-
ITyJIb itertools.

UHemounuru: 8.1; 8.2; 8.3

NuauBunyanbHOE  BBI-
MOJHEHUE 3aJIaHUMH,
TpYIIIOBON pa3zbop pe-
3yJbTAaTOB BBIMOJHEHUS
3amanuii (He meHee 30%
BpEMEHU Ha HHTEpaK-
THUBHBIC TEXHOJIOTHH )

11. CtpyKTypbl
JAHHBIX: MAaCCHBBHI,
CTEKHM,  Odepen,
CIIMCKH

MaccuBbl M HMX OTJIMYME OT CchouckoB B Python.
Jlunamuueckre MacCHUBBI, CIIOKHOCTh OTepaluii paboThI ¢
JUHAMHUYCCKUMHN MaCCUBaMU.

Crek, onepauuu co crekoM. Peanusanuu creka. Ouepens,
omepanuu ¢ odepesanto. Peanmmzanus ouepenu. CBsizHbIC
CIIUCKH, BAPUAHTHI CBSI3aHHBIX CITMCKOB.

UHemounuku: 8.1; 8.2; 8.3

NupuBuayanbHOE  BbI-
MIOJITHCHHE 3aJIaHHH,
TpYIIoOBON pa3zbop pe-
3y/lbTaTOB BBIOJHEHUS
3amanuii (He meHee 30%
BpEMEHHU Ha HWHTEpaK-
TUBHBIC TEXHOJIOTHH )

12. Anroputmsl 1o-
HCKa U COPTUPOBKHU

Peanmuzanms Ha Python mpocThix METOIOB COPTHPOBKU:
OOMEHHBIE COPTHPOBKHU (C PA3JIMYHBIMHM BapHUaLUSMH);
COpPTUPOBKA BHIOOPOM (M3BJICUEHUEM ); COPTUPOBKA BKJIIIO-
YeHUEM (BCTaBKaMHu ).

Peanuzanms na Python sddexrtuBHbIX MeTOI0B coOpTH-
POBKHM: OBICTpasi COPTUPOBKa; copTupoBka Lllenna; copru-
POBKa CIIMSIHUEM.

Uemounuku: 8.1; 8.2; 8.3

NuauBunyanbHOE  BBI-
MIOJTHCHHE 3aJIaHHH,
TpyIIoBoON pazbop pe-
3y/lbTaTOB BBINOJHEHUS
3amanuii (He meHee 30%
BpEMEHHU Ha HWHTEpaK-
THUBHBIC TEXHOJIOTHH )

6. IlepeyeHb y4eOHO-METOIUYECKOT0 OoOecneyeHUus s

HOM padoThl 00YyYAOIIUXCH MO AUCHUIIJIUHE

CaMOCTOATE/Ib-

6.1. IlepeyeHb 80NPOCOB, OMBOAUMBIX HA CAMOCMOsIME/NbHOE 0C80EHUEe
ducyunauHsl, HopMel HeayOUMOPHOU camMoCcmosameabHoll paéomul

HaumeHoBaHue TeM
(pa3nesioB) M CHUIIUHBI

Ilepeyenb BONPOCOB, OTBOJAMMBIX HA
CaMOCTOsITe/IbHOE OCBOEHHUE

DopMbI BHEAYAUTOPHOM
CaMOCTOSITEILHOM

padoThI

1. BBenenue B mporpammu-

poBanue Ha Python

Cpena nporpammupoBanusi. Mcronb3zoBanue
JTIOKYMEHTAIUH.

NuauBuayaibHOE BHITIOTHEHHUE
3aJaHNH C UCIIOJIL30BaHueM JU-
pyter Notebook.

2. Yopasnstomue KOHCTPYK-
LIUU, CIIUCKHU U KOPTEKHU

OHepI/IpOBaHI/Ie BJIOXKCHHBIMH CITMCKaMH, KO-
MMUPOBAHUC CIITMCKOB, HCKOTOPBLIC ONCpAllUN
Haza CITMCKaMH.

NunuBryanbHOE BBINOJIHEHUE
3a,[[aHI/Iﬁ C UCIIOJIb30BaHUEM JU-
pyter Notebook.
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3. CnoBapu, MHOXECTBa M
BBIpaKCHUS-TEHEPATOPHI

Bripaxkenusi-reaeparopsl B Python. Bripa-
KEHUS-TEHEPATOPhl MJIsi CJIOBaped U MHO-
KECTB: CEMAHTHKA, CUHTAKCUC U IpaKTU4e-
CKO€ HCII0JIb30BaHUE.

MuauBuayabHOE BBITIOJTHCHHE
3aJaHUH C UCIIOJIL30BaHuEM JU-
pyter Notebook.

4. OyHkuun

Bo3BpaiieHne HECKOJNBKHX 3HA4YCHUH U3
¢ynkuuu. PacrakoBka M 3amakoBKa Mapa-
METPOB (QYHKIIUH.

WuauBuayaibHOE BBITIOJTHCHHUE
3aJaHUH C UCIIOJIL30BaHuEM JU-
pyter Notebook.

5. Pabora ¢ ¢aiinamu u 00-
paboTKa WCKIIOUUTEIBHBIX
CUTYalH

Coxpanenne 0ObEKTOB B (aiiyl C MOMOIIBIO
moxy.s pickle u shelve. Moayns CSV.

I/IHIII/IBI/II[yaJIBHOC BBITIOJTHCHUC
BaI[aHI/Iﬁ C UCIIOJIb30BaHUEM JU-
pyter Notebook.

6. Moaynu u nakeTbl

Hanucanue u 3amyck ckpuntoB Ha Python.
YcranoBka Moaynel U3 TI00albHOTO Pero-
3UTOPHSL.

WuauBuayaibHOE BBITIOJTHCHHUE
3aJaHUH C UCIIOJIL30BaHuEM JU-
pyter Notebook.

7. BBenenue B OOBEKTHO-
OpPUEHTUPOBAHHOE TPOTPaM-
MHPOBaHUE

bazosbie Tunel B Python: B3risia ¢ Touku 3pe-
"Husa OOII. MeTosl 0a30BBIX TUIIOB.

WuauBHyaibHOE BBITTOJTHEHHE
3aJaHUH C UCIIOJIL30BaHuEM JU-
pyter Notebook.

8.  OOBEKTHO-OPUEHTHPO-
BaHHOE TPOTrPAMMHUPOBAHHE
B Python

[IpoBepka npuHAIIEKHOCTH K KJIACCY U UH-
Tpocnekuus B Python.

I/IHIII/IBI/IIlyaJII)HOG BBITIOJTHCHUC
BaﬂaHI/Iﬁ C UCIIOJIb30BaHUEM JU-
pyter Notebook.

9. Beenmenue B (QyHKIHO-
HAJIBHOE TMPOTPaAMMHPOBa-
HHE

PeaJ'II/ISaI_[I/I}I JACKOpPaTopoOB C IMMapaMCTpaMu B
Python.

WuuBHyaibHOE BBITOJTHEHHE
3aJaHUH C UCIIOJIL30BaHuEM JU-
pyter Notebook.

10. ®yHKUMOHATIBHOE TPO-
rpamMupoBanue B Python

OYHKIMHU-TEHEPATOPHl U BBIPAKEHUS-TCHE-
patopsl B Python.

I/IHIII/IBI/IIlyaJII)HOG BBITIOJTHCHUC
BaﬂaHI/Iﬁ C UCIIOJIb30BaHUEM JU-
pyter Notebook.

11. CrpyKTypbl JaHHBIX:
MacCHUBBI, CTE€KH, OYepe.H,
CIIMCKH

Peanuzarust pa3nuyHbIX BapUAaHTOB CBSI3aH-
HBIX CIIUCKOB Ha Python.

I/IHI[I/IBI/II[yaJ'[BHOG BBITIOJTHCHUC
3aJaHUH C UCIIOJIBL30BaHueEM JU-
pyter Notebook.

12. Anroput™mbl TIOMCKa U
COPTUPOBKH

CpaBHeHHE pPAa3JIMYHBIX COPTHUPOBOK (TIpo-
CTBIX U 3(Q(EKTUBHBIX) C HCIOIb30BAHUEM
ux peanuzanuii Ha Python.

WuauBuayanbHOE BHITIOTHEHHE
3aJaHNH C UCIIOJIBL30BaHueM JU-
pyter Notebook.

6.2. I[lepeuens 8onpocos, 3adaHull, mem 0151 n0020MOBKU K meKywemy

KOHmMpoJirn

Hpumepubte 60NRPOCHI K KOHMPOJ/IbHbIM paﬁomaM

KonTpoabnas padora 1

©oOoNo O WdDE

Onepauun Hajg OyJIEeBCKUMU NTEPEMEHHBIMHU.
Junamudeckas tunuzarus B Python.
[Ipeo6pa3zoBanue Tunos B Python.

Coznanue ctpok B Python.

Opranuzanus u npumep 1ukia while 8 Python.
Opranuzanus u npumep uukia for B Python.
Onepanuu Haja cnoBapsimu B Python.
BripaxkeHusi-renepaTopsbl s criuckoB B Python.

15

OHepaI_II/II/I HaJg OCHOBHBIMH YHCJIOBBIMH THUIIAMU OJAaHHBIX.




10.Heo0s3arenpHble mapaMeTpsl GyHkimil B Python.

11.3anakoBKka 1 pacrakoBka napameTpoB B Python.

12. AHHOTAIMU ¥ JOKYMEHTUPOBaHHUE (QYyHKIIHI.

13.Co3znanue 06bekTOB B Python.

14. YpaBieHue 10CTymnoM K atpubyTam kinacca B Python.

15.BeimonHenne uatpocnekuuu B Python.

16.3ambikanus B Python.

17.Vcnionp30oBanue aekopaTopoB B B Python.

18.Co3nanue coOCTBEHHBIX JeKopaTopoB B Python.

19.Komnusnstop 1 uHTEpHpeTaTop. JJocCTOMHCTBA U HEJJOCTATKHU.

20.HazoBuTe 1 1aifTe KpaTKyIo XapaKTEpPUCTUKY OCHOBHBIX KJIACCOB SI3bIKOB
MIPOTrpaMMHUPOBAHUS.

21.BcTpoeHHbIe YMCIIOBBIE TUIIHI si3bIKa Python.

KonrpoabHas padora 2

Cnucku. Co3taHue, OCHOBHbBIE OIIEpalUU.

OCHOBHBIE METO/IBI CITUCKA.

Koprexu. Cozmanne, OCHOBHBIE METO/IbI U OTIEPALIH.
CnoBapu. Co3nanue, OCHOBHBIE ONIEPALIUU.

Metoas! 1 paboThl CO CIOBAPSIMHU.

MmuoxectBa. Co3gaHrue, OCHOBHBIE METO/IbI M OTIEPAIMH.
IIepemennsie. 1IpaBuiia UMEHOBaHUS ITIEPEMEHHBIX.
JluHamMu4decKkasi THIU3aLIKs.

©ooNo Ok wdDE

. Oneparopbl CpaBHEHUS U JIOTUYECKUE OTIEPATOPHI.

10 WNucrpykmus if...else.

11.Muctpykuus uukiia while.

12 Unctpykius mukia for.

13.Co3nanue u BbI30B (DYHKITUH.

14 .Tlepenada apryMeHTOB (HYHKIIHIO.

15.®yHKIMU-TEHEPATOPBI.

16.JIamOna-pyHKIMH.

17.Monaynu. Uactpykuuu import u from.

18.ba3oBbie MPUHIUITBI 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMUPOBAHUS.

19.Knacc, meTon kiacca, aTpuoyT kiaacca. OnpezeneHue Kiacca u co3iaHue
AK3EMIUISIpa Kiacca.

20.KoHCTpYKTOp U AECTPYKTOP.

21.HacnenoBauue.
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22.A6CcTpakTHBIE METO/IBI Kiacca.

23. CraTnyeckue METOIbI Kilacca.
24.CBolicTBa KJjacca.

25.Uckmouenusi. O6paboTka UCKITIOUEHUH.
26.ITosp30BaTENBLCKHE HCKIIOYESHHS.

Ilpumepwt 3a0anuii KORMPOIALHLIX PAOOM

Konrpoabnas padora 1

B ctpoke coneprkalieil nocie10BaTeIbHOCTb CJIOB, Pa3/I€ICHHbBIX 3alSThIMU
yIJIUTh BCE HEUETHBIE coBa. OTBET NpeICTaBUTh B BUE CTpoKu. [Ipumep:
ctpoka 'SIX,SEVEN,EIGHT,NINE,TEN' Oyzaer mnpeoOpa3oBaHa B:
'SIX,EIGHT, TEN'.

N3 cniicka CrrucKOB 3JIEMEHTAMH KOTOPOTO SIBJSIOTCS TEKCTOBBIE CUMBOJIBI
coOpaTh CTPOKY, B KOTOPOW BIIOKEHHBIE CHUCKA OOBEIMHEHBI B CIOBA, A
CJIOBA Yepe3 3asITyr0 00beIuHEHbI B CTpoKy. [Ipumep criucok Buaa [['E', 'e’,
n', 'y'], ['m','e', ‘e, 'n', 'y'], ['m', ', 'n', 'e', 'y'], ['m, '0', 'e']] Oynmet npeobpa-
30BaH B CTpoKy ‘Eeny,meeny,miney,moe’

KonrpoabHas padora 2

CoznmaTh uepapxuio KJIaccoB s (PYKTOB, MPOJAIOIINXCS B MarasuHe.
Hepapxust 1oKHaA coiepkaTh He MeHee 3 ki1accoB. OOBEKThI JOJIKHBI CO-
JepxaTh He MeHee 2X aTpuOyToB U 2X MeTo/0B. Peann3oBarh MeXaHU3M
aBTOMATUYECKOT0 MOJICUeTa KOJIMYECTBA BCEX CO3AaHHBIX (PPYKTOB U aBTO-
MaTHYECKOrO MPHUCBOEHUS KAKIOMY (PYKTY YHHUKAJIBHOTO HJIECHTU(UKA-
Topa. HeobxommMo 3amoiMHUTh CHHCOK TPEACTABUTENSIMA BCEX KIIACCOB
(Bcero He MmeHee 10 00bEKTOB) U IPOJEMOHCTPUPOBATH pabOTY CO3AAHHOTO
MEXaHHU3Ma.

PeanuzoBaTh qekopatop ¢ KUMEHEM not_none, KOTOPbIil FTeHepUPYET UCKITIO-
YUTENBHYIO CUTYallMIO €CIU JIeKopupyemasl (pyHKIMsS BepHyJa 3HA4YCHUs
None. (20 6amioB)

Hcnonb3ys reHepaTop ciaoBapel (M He HCIOb3ys KOJI BHE HETO) HHBEPTH-
pOBaTh CIIOBapPh, T.C. CAENATh KIIOYH CIIOBapasi, €ro 3HAUCHUSIMU U HA000-
poTo. 3HaYCHMsI, KOTOPBHIE B HICXOTHOM CJIOBApE MOBTOPSIFOTCS HE JOOABIATH
B UTOrOBBI ciioBapb. [Ipumep: {'a":1, 'b":3, 'c":.4,'d":3} -> {l1:'a', 4:'c'}
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6. PeanuzoBath gexopaTop ¢ UMEHEM print_type, BHIBOASIIMN HA Te4aTh TUII

3HAYEHHUS, BO3BPAILIAEMOI0 JEKOPUPYEMOi HyHKIIUEH.

Kpurtepun 0a11bHOM OLEHKH Pa3IuYHbIX (GOPM TEKylIero KOHTPOJIA

ycneBaeMoCTn

Kpurepuu 0amibHON OLIEHKH pa3IUyHBIX (GOPM TEKYIIEro KOHTPOJIS ycIe-

BaCMOCTH COACPIKATCA B COOTBCTCTBYIOIINX MCTOAHYCCKNX PCKOMCHOAUAX I[e—

MMapTaMCHTA aHAJIM3a JAHHBIX 1 MAIIKMHHOI'O o6yquI/151

7. ®oHa OLEeHOYHBIX CpEaCTB AJIA IPOBEACHUA HpOMe)KyTO‘lHOﬁ arrecranmmmu
oﬁyqamumxca no TMCIHMIIJIMHE:

[lepeueHb KOMIETCHIINN C YKa3aHHEM WHINKATOPOB HX JIOCTHIKECHUS B TIPO-
1Iecce OCBOCHUST 00pa30BaTEIbHOM MPOrpaMMBbl COACPKUTCS B paszene 2. «llepe-

YeHb NIAHUPYEMbIX Pe3VTbMamos 0C80EHUs 00PA308aAMENbHOU NPOSPAMMbL C YKa-
3aHUeM UHOUKAMOPO8 UX OOCMUNCEHUST U NIAHUPYEMBIX Pe3YTbmamos 00)ueHus.

no ducuunﬂuHe».

TunoBbie KOHTPOJILHBIE 32IaHUS UJIM MHbIE MaTePUAJIbl, HEO0X0AUMBbIE J1JI
OLICHKU UHIUKATOPOB J0CTHKEHUS KOMIIETCHIUI, yMEHUIl U 3HAHUI

Ilpumepul 3a0anuii 0151 OUEHKU UHOUKAMOPOB OOCHIUNCEHUS KOMNEMeHYUTL

30BaTh  NPUKIIAJHOE
nmporpaMMHoe obecre-
YeHUEe TpPU pELICHUU
PO eCCHOHATBHBIX
3a1a4

Koa HaumenoBanue 3aganuns
KOMIIETeHIIUH KOMIIeTCHIIM U
YK-4 CnocoOHocTh ucnoiib- | 1. Mcnob3yeT 0CHOBHBIE METOABI H CPEACTBA MOJTY-

YeHHs, NpeICTaBJICHUs, XPaHeHHs W 00padoTKmM
JAHHBIX.

IIpumep THIIOBOrO 3a1aHHUSA
Hanummte ckpunt Ha Python oOpabarbiBaromuii TeK-
CTOBBIN (hailn Tak, 4TO B HEM BcCe 3arjaBHbIC OYKBBI
peoOpas3yroTcs B CTPOUHBIE.

2. JleMoHCTpHPYeT BJIaJeHUE NPOPecCHOHATbHBIMU
MaKeTaMHu MPUKJIATHBIX IPOrPaMM.

IIpuMep THIIOBOIO 3a1aHUS
VYcranoBute maker Anaconda samycTtuTe MporpaMmy
Jupyter Notebook cocrtaBbTe TecToBBII KO Ha Python.
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3. BbiOupaeT He00X0AUMOe NMPUKJIATHOE IPOrPaMM-
HOe ofecrneyeHne B 3aBHCHMOCTH OT peliaeMoi 3a-
Aavm.

IIpumep TUIIOBOIO 33 JaHUSA
Bribepure 6ubanorexy Python mist XxammpoBanus gaH-
HBIX B IIEJIAX OBICTPOTO MOUCKA TEKCTOBBIX CTPOK.

4. Ucnoab3yeT NpuKJIaJHOE IPOrpaMMHoe olecre-
YeHHue I pellieHUs] KOHKPETHbIX NPHKJIAJIHbIX 32-
aad.
IIpumep TUIIOBOTIO 3aJaHUA

Peanuzyiite nporpammy Ha Python xoTopoii B kauecTBe
aprymeHTa KOMaHAaHON CTpoku nepenaerca ums CSV-
¢aiina, B TEpPOBOM CTOJOLE KOTOPOTO HAXOIATCA
qrciia, KOTOphle HEOOXOAMMO OTcopTupoBaTh. IIpo-
rpamMma co3JiaeT HOBBIH (haili1, B KOTOPOM IEPBBIN CTOJ-
0e1l OTCOPTUPOBAH.

YK-10

CnocoOHOCTh ocy-
IIECTBIIATH MTOMCK,
KPUTHYCCKH aHAIU3U-
poBaTh, 0000mAaTh U
CUCTEMATHU3HPOBATh
uHpopmaruro, uc-
MOJIb30BaTh  CHUCTEM-
HBI TIOJIXOM I pe-
IICHUS TTOCTABJICHHBIX
3a/1a4

1. YeTKo ONMMCHIBAET COCTAB U CTPYKTYpPY Tpedye-
MBbIX IaHHBIX 1 HHGOPMaLU, TPAMOTHO peaausyer
npoiueccbl HX cOopa, 00padoOTKH U HUHTEPIPETALNHU

ITpuMep THIIOBOTO 3aIaHUS
Onumure crpykrypy CSV aiina duxcupyromero
(akThl MpoJIaX, HEOOXOJUMOTO I oJcCUeTa CyMMap-
HBIX MPOJAX MO PA3IMYHBIM reorpadudecKuM Mmoapas-
JeNeHUsIM (pUpMBI.
2. O00CHOBBIBaET CYIIHOCTH NMPOMCXOASIIEr0, BbI-
SIBJIsIeT 3AKOHOMEPHOCTH, IOHUMAaeT NPUPOY BapH-
a0eIbHOCTH

IIpuMmep THIIOBOIO 3aJaHUA

Onummre 3aKOHOMEPHOCTH/BapUaOETBbHOCTD B CUHTAK-
CHYECKUX KOHCTpyKImsix Python mmst paboTsl co cruc-
KaMU | CIIOBapsIMHU.

3. ®opmyaupyeT NpU3HaK Kjiaaccupukanum, Bbijie-
JIsieT COOTBETCTBYIOLME €My IPyNibl OHOPOIHBIX
«00BbEeKTOB», HMIACHTH(QUIUPYET o0IHe CBOHCTBA
3J1eMeHTOB ITHX TIPYyNI, OLE€HUBAET MOJHOTY pe-
3yJ1bTATOB KJACCH(UKALMH, IOKA3bIBAET NPUKJIA/-
HOe HA3HAYeHHe KJIACCH(PUKAIMOHHBIX TPYIIIL.
IIpuMep THIIOBOIO 3aJaHUA

OnuimTe MOAX0 bl UCTIONB3yeMbIX B Python st rpyti-
NUPOBKU (YHKIUN OPHUEHTUPOBAHHBIX Ha OOpabOTKY
OJTHOTHUTTHBIX OOBEKTOB U PEIICHUE OJIM3KHX 3a/1a4.

4. I'paMOTHO, JIOTHYHO, APTYMEHTHPOBAHO (popMHu-
pyeT cOOCTBEeHHbIE Cy:KIeHHs M oneHkH. OTiamyaer
(akThl OT MHEHUI, MHTEPNPETALUl, OLIEHOK M T.J.
B pacCyKAeHHUAX APYrUX YYACTHUKOB JAeATe1bHOCTH

19




IIpumep TUIIOBOTIO 3aJaHUA
Cdopmupyiite cOOCTBEHHBIE CYXICHUS O IPUMEHIMO-
ctu Python st pemienns 3a1a4 MalimHHOTO O0YYEHHUSL.

5. APryMeHTHPOBAHHO W JIOTHYHO NpPeACTABJIAET
CBOI0O TOYKY 3peHHs MOCPeACTBOM M HA OCHOBE CH-
CTEMHOI'0 ONTUCAHUS.

IIpumep THIIOBOIO 3aJaHUA
BbICKaxuTe CBOIO TOUKY 3p€HUS O IPUMEHUMOCTH PYy-
thon st co3manust KPYIMHO#M KOPIOPATUBHON TpaH3aK-
LIMOHHOM CUCTEMBI Ha SI3bIKE IIPOrpaMMuUpoBaHus Py-

thon.

Teopemuuecxue 80npPOCHL 07151 HOO20MOBKU K 3auemy, IK3AMEHY

Tema 1. BBegenue B nporpammupoBanue Ha Python

[IpucBoenue no ccpuike u 1o 3HadeHuto. Crenuduka cozgaHusi 0ObLEKTOB U
npucBoenus B Python, ocobennoctu Python B cBsi3u ¢ pacnpocTpaHeHHO-
CTBIO HCIIOJIb30BAHUSI HEU3MEHSIEMBIX TUIIOB.

Crnenudurka TUMU3ALKY B sI3bIKaX MPOrpaMMUpPOBaHUs (Pa3TUYHBIC ACTIEKThI
tunu3anun). Peanusanus tunusanuu B Python.

Tema 2. Ynpasisironmue KOHCTPYKINH, CHUCKH U KOPTEXKH

[Mukiner B Python, pabota u ycTpoiicTBo 1ukia for, THMMYHOE MPUMEHEHUE
range u enumerate B 1ukJe for.

Cnucku B Python. O6paiienne k 37eMeHTaM CIHCKa M CO3JaHUE CPE30B.
O06xo0/1 criMcKa U MOKUCK AJIEMEHTOB B criicke. KitoueBble onepaiuu, npoBo-
JAIIME K U3MEHEHUIO CTUCKA U MTOPOKIAIOIINE U3MEHEHHBIE CITUCKH, KOTIH-
POBaHUE CIHUCKOB.

Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI

Cnosapu B Python. UtepupoBanue mo ciioBapsiM, MpeoOpa3oBaHHE MEKITY
cioBapsMH U ciiickamu B Python. Onepanuu ¢ npecTaBIeHUsIME CJIOBa-
peu.

Ornepaniuu Co CIOBApsSMH, YUYUTHIBAIOIINE BO3MOXKHOE OTCYTCTBUE KJIIOYa.
Onepainuy MHOTO3JIEMEHTHOTO M3MEHEHUs ciioBaped. Omnepanuu mosJie-
MEHTHOTO M3BJICUCHHS U3 CJIOBAPS U UX HCIIOJIb30BaHUE.

MmuoxectBa B Python. OcHoBHBIE CIOCOOBI CO3AaHus, TTOJIYUEHUS U U3Me-
HeHMs 3HadYeHH. O0X0J MHOXKECTB. BBINOIHEHNEe OCHOBHBIX OIEpaIlui C
napoii MHOkecTB B Python.
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8. Koprexwu B Python. OTimuamst kopTexeit oT cnuckoB. PacmakoBka u yacTuy-

Hasl pacrakoBKa KOPTEXKEH.

9. BripaxeHusi TeHepaTOphl ¥ reHepaTopsl cruckoB B Python. Mcnons3oBanue

YCIIOBUM B reHepaTopax.
10.®dynkuMu cTaHAapTHON OMOIMOTEKU AJisi pabOTHI C KOHTEHHEpaMH.

Tema 4. @ynkuun
11.06bsBnenue u B130B Ppynkuuu B Python. [Tapamerpsr pyHKIIMU co 3HaYe-

HUEM 110 YMOJYaHUIO U KOMMeHTupoBaHue ¢ynkiun. [lonydenne undop-

Manuu o GpyHkiuu. CrocoOsl nepeadu napaMeTpoB MPHU BbI30BE QYHKIIUU.
12.Tlepenaua nepeMeHHOT0 KOJUYECTBA MApaMeTPoB (MMEHOBAHHBIX U HE UMe-

HOBaHHBIX) B PyHKIuu Python. Bb130B QyHKIIMU C MO3UIIMOHHBIMH Tapa-

METpaMU, HaXOSIIMMHUCS B CITUCKE, U NMEHOBAaHHBIMHU ITapaMeTpaMu, HaXo0-

TSIIMMHUCS B CJIOBape.

Tema 5. Pabora ¢ ¢gaitsiamu 1 00pad0TKa HCKJIIOYHUTEIbHBIX CUTYyalU
13.CunTakcuc u ceMaHTHKa 00pabOTKH UCKITIOUNTENBHBIX cuTyanuii B Python.

Co3nanue 1noyb30BaTeIbCKUX UCKIFOUEHUH U MHCTPYKIIMS assert.
14.bazoBsie onepaiuu st padotsl ¢ daitnamu B Python. Mcnonb3oBanue uH-

CTpyKuuu with ... as Ha mpumMepe padoThI ¢ (daitaMu.

Tema 6. Moay/im 4 maKeThl
15.Monynu B Python u ux ornuume ot ckpuntoB Python. BapuanTsl cuHTak-

crica UMIOpPTa MOAYJS U 00BEKTOB MOAyJs. [IpuMeHeHre MIOPTHPOBaH-

HbIX 00bekTOB. [lopsimok moucka Moaynei u cneruduka ux 3arpy3ku. 3a-

rpy3Ka MojayJiel U3 r100anbHOTO PEO3UTOPHSL.

Tema 7-8. O0bEKTHO-OPUMEHTHUPOBAHHOE TPOrPAMMMPOBAHHE
16.Konmenmus kinacca u oobekra. [Ipuanmmsr u mexaau3mbl OOI.
17.00bsBNEHUE KJIacca, KOHCTPYKTOP, CO3/1aHHE€ OOBEKTOB M OJIMHOYHOE

HacnenoBanue B Python. YmpaBnenue poctynoMm k arpulyram kjiacca B

Python.
18.ITonmumopdhu3M 1 yTUHAS TUIU3ALKA U IPOBEPKA MPUHAJICKHOCTH 00bEKTa

K KJ1accy B si3bike Python.
19.Metoabl KJI1aCCOB U CTaTUYECKHE NepeMeHHbIe U MeTo bl B Python. Creru-

aJIbHbIE METOJIbI JIJIsl HCIIOJIb30BAHUS MOJIb30BATEIBCKUX KIJIACCOB CO CTaH-

JApPTHBIMU OTIEPATOpPaMu U QyHKITASIMH.

Tema 9-10. ®yHKUMOHAJILHOE IPOTPAMMHMPOBAHNE
20.OcHOBHBIE BOBMOXKHOCTH, TIOJICPKUBAEMbIe (PYHKIIMOHAIBHBIMH SI3bIKAMU

nporpammupoBanus. [logaepxka 3eMeHTOB (QyHKIITMOHATIBFHOTO TIPOrpaM-

mupoBanus B Python.
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21. Konuenmus «QyHKIMHA — IpakKIaHe MePBOT0 KJIAcca» B S3bIKE MPOTPAMMHU-
poBaHus, mojajepkka sTtol koHueniuu B Python. Cnenmduka namOna-
¢bynkuuii B Python ux Bo3aMoxHOCTH 1 orpanuyeHus. TUTHYHBIEC CLIEHAPUU
HCIIOJIb30BaHus JsiMO1a-pyHkmii B Python.

22.I'mo0GanbpHBIC M JOKAJIbHBIE NTEpeMEeHHbIE B (PyHKIMAX Ha mpumepe Python.
[ToGounbIe 3¢hpexTh! BbI30BA PYHKIIHMA U UX MTOCIEICTBUS.

23.BnoxxenHbie QyHKIIMY U 3aMbIKaHUS, crieludrka peamsanuu B Python,

24 . OyHKIHMA BBICIIETO TIOPSIKA U IeKopaTopsl B Python.

25.Konnermmus map/filter/reduce. Peanuzarusa map/filter/reduce B Python u
pUMEP UX UCIOJIb30BAHUSI.

26.Uteparopsl B Python: BcTpoeHHbIE UTEpaTOpPBI, CO3/1aHNE COOCTBEHHBIX UTE-
paTopoOB, TUIIMYHBIE CIIOCOOBI 00X0/1a UTEPATOPOB M MPUHIUI UX PAOOTHI.
Berpoennsie GyHKIUM U1t pabOTHI ¢ HTEpaTOpaMH U BO3MOXKHOCTH MOIYJIS
itertools.

27 . OYyHKIINH TeHEpaTOPhI U BHIPAKEHHUS TEHEPATOPHI: CO3/IaHUE U TIPUMEHEHHUE
B Python.
Tema 11. CTpyKTYpBbI JaHHBIX: MACCUBBI, CTEKH, 0Yepe/iH, CIINCKH.

28.Cneunduka MacCuBOB, KaK CTPYKTYp JaHHBIX. J[MHaMHUYeCKHUE MAaCCUBBI —
cnenugurka padboThl, CIOXKHOCTh onepanui. Cnenuduka padoTa ¢ array B
Python.

29.A6cTpakTHas CTPYKTYypa JaHHBIX CTEK U 0Yepe/ib: 0a30BbIe U paCIIUPEHHBIC
OTIepaIu, UX CI0KHOCTb.

30.Cnemnuduka peanusaiid U CKOPOCTH OCHOBHBIX OIEpaluii B odepeny Ha
0a3e MaccuBa U CBA3aHHOIO CIHCKA.

31.CBsi3aHHbIE CIIMCKU: OJHOHANPABIECHHBIE U JABYHAIIPABJICHHbIE — MPUHIIMII
peannzanuu. CpaBHEHHE CKOPOCTH BBIMOJIHEHHMSI OCHOBHBIX OIEpalnuii B
CBSI3aHHBIX CITUCKAX U B JUHAMHYECKOM MaCCHBE.

Tema 12. AIropuTMBI IOUCKA U COPTHUPOBKHU

32. AnropuT™M 0OMEHHOM COPTUPOBKH, CJI0KHOCTH COPTUPOBKH M BOBMOKHOCTH
0 €€ YIYYIICHHUIO.

33. ATOPUTM COPTUPOBKH BHIOOPOM, CIIOKHOCTH COPTUPOBKHU U BO3ZMOXKHOCTH
0 €€ YIYYIICHHUIO.

34. ANTOPUTM COPTHPOBKH BCTABKaMH, €TO CIIOKHOCTh. AJITOPUTM OBICTPOTO
MOKCKa B OTCOPTUPOBAHHOM MaccuBe. CII0)KHOCTh MTOMCKA B OTCOPTUPOBAH-
HOM U HE OTCOPTUPOBAHHOM MAaCCHBE.

35. AnroputMm coptupoBku lllemna, cioKHOCTh COPTHPOBKU M BO3MOKHOCTH 110
€€ YIy4IlIEHHIO.
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36.Anroput™ OBICTPON COPTUPOBKH, CIOKHOCTH COPTUPOBKU U BO3ZMOKHOCTHU
10 €€ YJIYUIICHHUIO.
37.ANTOpUTM COPTUPOBKH CIUSHUEM, CJIOKHOCTH COPTUPOBKHU.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

PeagepajbHOE FOCYIAPCTBEHHOE 00pa30BaTe/IbHOE 0I0I2KEeTHOE
yupesKaAeHHe BbICIIEro 00pa3oBaHus

«®@UHAHCOBBIN YHUBEPCHUTET IIPA ITPABUTEJIbCTBE
POCCUUCKOU OEJEPALIUN
(PuHAHCOBBII YHUBEPCUTET)

JlenapraMeHT aHaJIM3a JAHHBIX U MAIIMHHOTO O0Y4YeHHUs

JucnuninuHa AJITOPUTMBI U CTPYKTYPHI JaHHBIX B si3bIke Python

dakynbTeT HHPOPMALIMOHHBIX TEXHOJIOTUH U aHaU3a OOJIBIINX TaHHBIX

dopma o0yueHHs: OUHAsA Cemectp:

Hanpasnenue noarorosku: 38.03.05 busnec-ungopmaruka

[Tpoduns: UT-menexxmenT B 6m3Hece / Texnosiornuu nugpoBbix Ou3Hec-Moesei

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Cnenuduka TUNMU3ANHA B S3BIKAX MPOTPAMMHPOBAHUS (Pa3IMYHBIC aCTICKTHI THITH3a-
un). Peanuszanus Tunuszanuu B Python. (20 6amios)

2. B cTpoke coneprkaliei oCIeI0BaTEIIBHOCTL CJIOB, Pa3/IClICHHBIX 3aISITHIMU YIATUTh
Bce HeueTHble cjoBa. OTBeT mNpeAcTaBUTh B BHJE CTpoku. I[lpumep: cTpoka
'SIX,SEVEN,EIGHT,NINE, TEN' 6ynet npeo6pazosana B: 'SIX,EIGHT,TEN'. (20 6an-
JIOB)

3. CozpaTth Mepapxui0 KJIAacCoB Uil (PpYKTOB, MpoJaroIIMXcsi B MaraszuHe. Mepapxus
JIOJDKHA cofiepKaTh He MeHee 3 kiaccoB. OOBEKTHI JOJKHBI COIEPKAaTh HE MEHee 2X
aTpuOyTOB M 2X METO/I0B. Peann3oBaTh MeXaHU3M aBTOMATUYECKOI'0 MOACYETa KOJINYe-
CTBa BCEX CO3JIAaHHBIX (PPYKTOB M aBTOMATHIECKOTO MPUCBOCHUS KaXIOMYy DpYyKTY yHH-
KaJbHOTO uaeHTu¢uKaTopa. HeoOXoauMo 3amoHUTh CIHMCOK MPEICTaBUTENSIMU BCEX
KJ1accoB (Bcero He MeHee 10 00beKTOB) U IPOAEMOHCTPUPOBATh Pa0OTY CO3JaHHOTO Me-
xaHu3Ma. (20 6amioB)

[Toarorosu: Makpymn C.B.
VYr1Bepxnaro:
IlepBblii 3aMeCTUTEND
PYKOBOJHUTEIIS IeTlapTaMeHTa ®exnun B.I'.
ara
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8. IlepeyeHb OCHOBHOIM M JONOJTHUTEILHOM YUeOHOI JTUTEepaTypPbl, HE0OXO01H-
MO VISl 0CBOCHMS JUCHMIIUHbBI

Ocnoenaa numepamypa.

1. T'ypuxos, C. P. OCHOBBI aJITOpUTMHU3ALMU U TPOrPAMMHUPOBAHUS Ha
Python: yue6noe mocobue / C.P. I'ypukoB. - MockBa: UznatensctBo "®O-
PYM",UH®PA-M, 2018 - 343 c¢. — DbC ZNANIUM.com. — URL:
http://znanium.com/catalog.php?bookinfo=924699 (mata oOpamieHus
07.06.2021).— TeKcT : 3IEKTPOHHBII.

2. Wenynpko B.M. S3b1k mporpammupoBanusi BbICOKOTo ypoBHs Python.
@DyHKIUU, CTPYKTYPHI TaHHBIX, JOMOJHUTEIbHBIE MOAYIH: Y4yeOHOoe mocodue. -
PocroB-Ha-/lony: U3natensctBo FOxHOTO PeaepanbHoro yausepcuteta (FODY),
2017. - 107 C. — 9bC ZNANIUM.com. - URL:
http://znanium.com/go.php?id=1021664 (mata oOpareHus
07.06.2021)http://biblioclub.ru/index.php?page=book&id=500060 (xara ooOpaiie-
Hus 07.06.2021). - TekcT : 31€KTPOHHBIIA.

Jlononnumenvnasa numepamypa:

3. Cysu, P.A. f3p1k mporpammupoBanus Python: kypc / P.A. Cy3u. — Mocksa:
Nurepuer-Yuusepcurer Uupopmannonusix Texunomnoruit, 2007. — 327 c. —
9BC YHuBepcuTerckas oubnuoTeka online/—

http://biblioclub.ru/index.php?page=book red&id=233288&sr=1.  (mara
obparenuns 07.06.2021)).— Tekcr : 37€KTPOHHBIH

4. CesepeHc, Y. Benenue B nporpammupoBanue Ha Python / Y. CeBepeHc.
— Mocksa: Hanmonanenbiit OTkpeiThiii YHUBEpcuTeT « UHTYUT», 2016. — 231
c. — OBbC  VuuBepcurerckas  Oumbnmmorexka  online. -  URL:
http://biblioclub.ru/index.php?page=book red&id=429184&sr=1 (mara oOpariie-
Hust 07.06.2021). — TeKCT : 3IEKTPOHHBI.
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9. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX [IJIsl OCBOCHHS JUCHUILTUHBI

1. Pylru 1.0.9 [DOnexkrpoHHbli pecypc]: caidt. — Pexum jgoctyna:
https://pypi.python.org/pypi/pylru

2. Python Data Analysis Library [9nekTponHSBI# pecypc]: caidT. — Pexxum jo-
cryna: http://pandas.pydata.org/

3. Python Documentation [DmexTpoHHBIH pecypc]: calT. — Pexum moctyna:
http://python.org/doc/

4 Python Standard Library [3nexTponnsIii pecypc]: cailT. — Pexxum gocrymna:
https://docs.python.org/2/library/

5. Scikit-learn Machine Learning in Python [Dnextponnslii pecypc]: caiit. — Pe-
*um poctyma: http://scikit-learn.org

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

7. Ilopran ®unancoBoro yHusepcureta http://www.fa.ru/

8. Karanor kypcos UnrepHetr Yuusepcurera MupopmanimoHHbx TeXHOIOTHIA

http://www.intuit.ru/

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

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

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

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

13. Dnexrponnas 6ubnanoreka @uHancoporo ynusepcurera (3b) http://elib.fa.ru/

14. DnextponHo-o6ubmnoreunas cucrema BOOK.RU http://www.book.ru

15. DnexTpoHHO-OMOIMOTEUHAs cucTeMa «Y HuBepcuTeTckast oubnaroreka OH-
JIAMH» http://biblioclub.ru/

16. DnexTpoHHO-OMOMMOTEUHAs cucTeMa Znanium http://www.znanium.com

17. DnekTpoHHO-6M6IMOTeuHas cucTeMa u3aaTenbeTa «FOPAUTY
https://urait.ru/

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

19. DnexkTpoHHO-OMOMMOTEUHAsE CUCTEMA U3/1aTenbCTBa «JIaHbY
https://e.lanbook.com/

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

21. JlenoBas onnaitH-Oubnmoreka Alpina Digital http://lib.alpinadigital.ru/

22. Hayunas snexktpoHHas onbnuoteka eLibrary.ru http://elibrary.ru

23. HarmmonanwHas s1ekTpoHHas onbdiuoreka http://H306.pd/

24. ®unaHcoBas cripaBodHas cuctemMa « DUHAHCOBBIN TUPEKTOPH
http://www.1fd.ru/
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10.

Pecypcel nH(pOpMaIImOHHO-aHATUTHYECKOTO areHTCTBA MO (PMHAHCOBBHIM
peiakam Cbonds.ru https://cbonds.ru/

CITAPK https://spark-interfax.ru/

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

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

[TakeT 6a3 nannbix komnanuu EBSCO Publishing, kpynHeiiiero arperaropa
Hay4YHBIX PECYPCOB BEIyIIMX M3JaTeabCTB Mupa http://search.ebscohost.com
DneKTpOHHBIC MTPOIYKTHI U3aaTenbcTBa Elsevier
http://www.sciencedirect.com

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

PedeparuBnas 0a3a nanubix no mareMatuke MathSciNET
https://mathscinet.ams.org/mathscinet/

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

ProQuest: ba3za nannsix Business Ebook Subscription Ha miardopme Ebook
Central https://search.proquest.com/

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

baza manaeix RUSLANA xommnanuu Bureau van Dijk
https://ruslana.bvdep.com/

Scopus https://www.scopus.com

DneKTpoHHAas KOJUIEKIUSI KHUT U3JaTenbcTBa Springer: Springer eBooks
http://link.springer.com/

WNuTepakTtuBHas (puHAHCOBAas MH(POpPMAIMOHHAS CUCTEMA KOMIIAHUU
Bloomberg

Cucrema Thomson Reuters Eikon

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

MeTOIlI/I‘IeCKI/Ie YKazaHus AJist oﬁyqamumxm 10 OCBOCHMIO JUCIHUIIIMHBI

.HGI(I_[I/IOHHLIC 3aHATHA IMPOBOJATCA B COOTBCTCTBHH C TCMATHYCCKHUM ILJId-

HOM, TIPY U3JI0KCHUU MaTepHalia PeKOMEHIYEeTCs MCIOJIb30BaTh MPE3CHTAIUH B
cpene PowerPoint nmporpammusiit kox u3 Jupyter Notebook u dparmenTs! mevart-

HBIX MaTCpHUaJIOB 110 TEME JICKIINH.

B xozile ”HTEPAKTUBHBIX 3aHATHI CIEAyeT IPOBOIUTH pa3d0p KOHKPETHBIX

IPUMEPOB MPOrpaMMHOTo Koza u3 Jupyter Notebook.

HpOBCI[eHI/Ie IMPAKTHYCCKHUX 3aHATUMN OCYHICCTBICTCA B KOMIIBIOTCPHBIX

KJlaccax M BKJIIOYaeT B ce0s peain3alio BCCX 3TAIlOB IIPOCKTUPOBAHNA U pCaliu-

3allK aJIFTOPUTMOB.
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11. Tlepeyenr HHPOPMAMMOHHBIX TEXHOJIOTHIA, WCMOJIb3YeMBIX NPH
OCYLIECTBJICHHH 00Pa30BaTeJbLHOI0 Mpouecca no JMCUMIVInHe, BKIKYas 1e-
peYeHb HEO00XOAUMOr0 NMPOrpaMMHOrO odecmevyeHusi 1 UHGPpOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11. 1. Komnaekm AuyeH3UuOHHO020 NPO2PAMMHO20 06ecneyeHus:

1. Windows, Microsoft Office.

2. AutuBupyc ESET Endpoint Security

3. NuctpubyTtus Python Anaconda (cBo6omHO pacnpoctpansemoe [10).
4. bpayzep Google Chrom

5. @ainioBei MmeHemxkep Far

11.2. CogpemeHHble  npogeccuoHasbHble  6a3bl  OAHHLIX U
UHOpMayuoHHbIe cCNpagoYHble cucmembul

1. UndopmanimoHHo-nipaBoBas cuctema «I'apant».

2. MupopmannonHo-npasoBas cucrema «Koncynbrant ILmrocy.

3. DnektpoHHas sHuMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

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

11.3. CepmughuyuposaHHsle npo2pammHbie U annapamHsle cpedcmed
3awjumsl UHhopmayuu - He UCTOJb3YIOTCS.

12. Onucanue MaTepHaabHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOH IS OCYy-

IHeCTBJICHUA OﬁpaBOBaTe.ﬂbHOFO nmpomecca mo JTMCHMILIMHE

MarepuanbHo-TexHHUUecKass 0a3a OUHAHCOBOTO YHUBEpPCUTETA, HEOOXOIU-
Masi JIJIsl OCYIIECTBIEHUSI 00pa30BaATENLHOTO Mpoliecca MO JaHHOW AUCLMIUIMHE, B
cootBeTcTBHH ¢ TpeboBanusmMu ®OC BO Bkimroyaer B ceOs CrielMaIbHBIC TTOME-
LICHUS IS IPOBEAEHUS JIEKIUI, CEMUHAPCKUX 3aHATHI, TPYIIIOBBIX U HHIUBH]TY-
QJIBHBIX KOHCYJIbTALMI, TEKYILETO KOHTPOJIA U ITPOMEKYTOUYHOM aTTeCTallu; I0-
MEUIECHUSI YKOMILJIEKTOBAHbI CIEUUAIU3UPOBAHHON MEOeNbl0 U TEeXHUYECKUMU
CpelcTBaMH 00y4YeHUs, HEOOXOIUMBIMU ISl IPECTaBICHUSI HHPOPMALIMKU 0OJTb-
IO ayJUTOPUHU.

[ToMemenus 11 cCaMOCTOSITENIFHON pabOThl CTYJEHTOB BKIJIFOYAIOT B CEOs
OMOIMOTEKY C YUTAIBHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBHUH C CYIIIE-
CTBYIOILIMMU HOPMaMH HEOOXOAUMOMN y4eOHOM U yueOHO-METOIUYECKOM IuTepa-
TypOH U MHBIMH MaTepHalaMH; MEIUATEKY C BBIXOAOM B MIHTEpHET, KOMIBIOTEP-
HBIE KJIaCChI C BOBMOXHOCTBIO pabO0Thl B IHTEpHET; ayIUTOpHUH ISl KOHCYJIbTALIH-
OHHOM JICSITCIILHOCTH.
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