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ayUTOPHBIE 3aHATH 72
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Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeECTPpaM

Cemectp 5(3.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 17 1/6
Bup 3anaruit v PII i PII
Jlexuuun 22 22 22 22
JlabopaTopHsbie 50 50 50 50
Koncynbranum (s cTyaeHTa) 1,1 1,1 1,1 1,1
KoHTpons camocTosTensHON paboThI TIPH 0,25 (0,25 (0,25 [0,25
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
B Tom uucne uHT. 20 20 20 20
Htoro ayn. 72 72 72 72
KonraktHas paborta 74,35 | 74,35 | 74,35 | 74,35
Cam. pabota 70,9 (70,9 |70,9 |[70,9
Yacsl Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75
Uroro 180 180 180 180
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3aB. xaenpoit Kyrrybaesa TockaHait AHTMyKaHOBHA



Buzuposanue PIIJI s ncnosiHeHns: B 0UepetHOM y4e0HOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yueOHOM TOAY HA 3aceaHuK Kadeapbl
Kadeapa IKOHOMHKH, TYPU3Ma H NPUKJIATHOH HHPOPMATHKHA

[Iporokom ot 2026 1. No
3aB. kadenpoit Kyrrybaesa Tockanait ARTMyKaHOBHA

Buzuposanmue PIIJ] s ucnonHenust B ouepeHoM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, o0cyxIeHa U 000peHa s
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceIaHuu Kaheapol
kadeapa IKOHOMUKH, TYPU3MA U NPHUKJIATHON HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kadpenpoit Kyrrybaepa TockaHnait AWTMyKaHOBHA

Buzuposanmue PIIJ] ans ucnoiHeHust B ouepeHoM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHeHus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
Kadenpa 3KOHOMUKH, TYPU3MAa M NIPHKJIAHON HHGOPMATHKHU

[Ipotokom ot 2028 . Ne
3aB. kadenpoii Kyrrybaea TockaHait AWTMyKaHOBHA

Busuposanmue PIIJ] ans ucnosiHeHus B 0UepeiHOM y4e0HOM roay

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuu Kaheapbl
Kadeapa IKOHOMUKH, TYPU3MA U NPHUKJIATHON HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kagenpoit Kyrrybaesa Tockanait AWTMyKaHOBHA



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | Henu: popMupoBanue y OyayIIUX CIEMUATUCTOB NMPAKTHYECKUX HABBIKOB M0 pa3pabOTKe MPOrpaMMHOTO 00eCTIedeHNs
(I1O) myst pemieHUs] SKOHOMHYESCKUX U PACUYCTHBIX 33734 C MPUMCHEHHUEM COBPEMECHHBIX METOIOB M TEXHOJIOTHIA
IPOrpaMMHUPOBaHUS, 00y4eHHEe PadOTe C HAYYHO- TEXHWYECKON JIUTEPaTypoil M TEXHUYECKOH NOKYMEHTAIHeH 110
porpaMMHOMYy obecredenuio [I1DBM.

1.2 | 3a0auu: n3ydeHus QUCUMIUIMHBI SBISIETCS peann3alus TpeOOBaHUH, YCTAHOBJICHHBIX B KBAJIH(DUKAMOHHON
XapaKTEepUCTHKE, PU MOJrOTOBKE OakaniaBpoB B 00JacTH pa3padOTKH IMPOrpaMMHOTO OOecrieYeHHs B CUCTEMax
MAaIIMHHOH 00pabOTKH SKOHOMHYECKOH M Apyroi mHQopManuu, NpOSKTHPOBAHUS U Pa3padOTKH ITHX CHUCTEM.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

2.1 | TpeboBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aIOLIerocs:

2.1.1 | ba3e! maHHBIX

2.1.2 | UadopmaTrka U IpOrpaMMHPOBAHUE

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JTAHHOIH TUCHUILINHBI (MO1Y/Is1) HEO0OX0AUMO KaK
npeauiecTByoLee:

2.2.1 | IlporpammHas UHXEHEPUS

3. KOMIIETEHLIMHA OBYYAIOLETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLMITIMHBI
(MOJLYJIST)

IIK-2: Cnoco6en pa3pabdaTbiBaTh, BHEAPATH U aJaITHPOBATH MPUKJIAIHOE MPOrPaMMHoOE ol0ecneyeHue

HNI-1.IIK-2: Onpeneasier 3¢ deKTHBHbIE METObI, CIIOCO0BI U TEXHOJIO0THH Pa3pa0oTKU, BHEAPeHUs U aiaNTalul
NMPUKJIATHOTO NPOrPaMMHOr0 odecreyeHus

OCHOBHEIC METOABI aAalTaluy MPUKIAJHOTO TPOTPaMMHOIO obecrneueHus

HN-2.11K-2: Pa3padaTrbiBaer 3¢ (ekTUBHBIE ATTOPUTMBI H POTPAMMBI C HCIOJIL30BAHHEM COBPEMEHHBIX TEXHOJIOTHii
NporpaMMHpOBaHus.

Co3aBarh ¥ IPOrPaMMHPOBATH MIPUIIOKCHUS TS PEIICHUS IPUKIIAIHBIX 337134,
3HaTh OCHOBBI 00Pa0OTKM CTaTUCTUIECKUX JAHHBIX C TOMOIIBIO si3bika Python
YMeTh: MPUMEHATh BCTPOCHHBIC (PYHKIMHU SI3bIKA [UIS IOJTOTOBKH JaHHBIX K PELICHHUIO C IOMOIIBIO CIICIHATBHBIX OUOIHOTEK
Python-SciPy/ PuLP; O60ocHOBBIBaTh 3p(peKTHBHOCTL BHIOPAHHOTO aJTOPUTMA PEIICHUS
Bnagets:
1) MeTogamMu MOATOTOBKHM JAHHBIX JJISI PELICHHS
2 meronamu pemenus 3JII1 ¢ moMoipko s3p1ka nporpammupoBanus Python.
3 HaBbIKAMH OOOCHOBAHMS BHIOPAHHOTO AJITOPHTMA PELICHHS U MOJTYYSHHOTO PELICHHS
Bo3moxxHO co3maTth rpadgudaeckuil HHTEpGeic moap30BaTeNs

MN-3.JIK-2: OcymecTB/sieT BHeAPeHHE M AJaNTALUI0 IPOIPAMMHOI0 odecriedeHus 1JIsl pellieHUs1 KOHKPEeTHBIX
NPHUKJIATHBIX 3224

3HaTh OCHOBBI 00PaOOTKH CTATUCTHUECKHUX JAHHBIX C TOMOIIBIO s1361ka Python
YMeTh: MPUMEHATh BCTPOCHHBIC (PYHKIMHU SI3bIKA IS IIOATOTOBKH JAHHBIX K PELICHHUIO C IOMOIIBIO CICIHATBHBIX OUOIHOTEK
Python-SciPy/ PuLP; O60ocHOBBIBaTh 3p(PEeKTUBHOCTL BHIOPAHHOTO aJIrOPUTMa PEIICHUS
Brnaners:
1) MeTomamMu MOATOTOBKHM TAHHBIX JJISI PELICHHS
2 meronamu pemenus 3J1I1 ¢ moMoripko si3pIka nporpammupoBanus Python.
3 HaBBIKAaMH O0OCHOBaHUS BHIOPAHHOTO AITOPUTMA PEIICHHUS U MTOTyYEHHOTO PEIICHUSI

IK-9: Cnnocoden nporpaMMUpPOBATh MPHJIOKEHHUS M CO31aBaTh MPOrPaAMMHBIE MPOTOTHIBI PellieHUs MPUKJIAAHBIX 32124




HNI-1.ITK-9: OnpenesieT Tpe00OBaAHMSA K NPHJIOKEHUAM U IPOrPAMMHBIM POTOTUNIAM PelleHHs NPUKJIAJHBIX 32124

OIpeaAC/IsAITH OCHOBHBIC Tp€60BaHI/I$[ K CUCTEMaM U NpOTOTHUIIAM

HN-2.1TK-9: OcymecTBiisieT BLIOOP METOI0B M HHCTPYMEHTOB MPOrpaMMHUPOBAHUS U MPOTOTHNIMPOBAHHUS B COOTBETCTBUH
C TpCﬁOBaHl/lflMl/l JJIA pelICHUA NMMPUKJIATHBIX 3a4a4

Co3pmaBath 1 IpOrpaMMHPOBATh MPHIIOKEHUS IS PEIICHUS TPUKITaTHBIX 33134,
pa3pabaTbIBaTh aNTOPUTMEI PEIICHHS U IPOrPaMMHPOBATh 3a/adi 0OpaOOTKH JaHHBIX ¢ IPHMEHEHNEM TEXHOJIOTUH BU3YabHOTO
HIpOrpaMMUPOBAHHS U METOI0JIOTUN 00BbEKTHO-OPUEHTHPOBAHHOTO COOBITHHHOTO IPOrPaMMHUPOBAHUSL; BBIOIHATD
TECTUPOBAHHE U OTJIAJKY IIPOrpaMm;
YMeTh: MPUMEHATh BCTPOCHHBIE (PYHKITHH S3BIKA JUIS TIOJTOTOBKH JAHHBIX K PEIIEHHIO C TIOMOIIBIO CIICIHATBHBIX ONOIHOTEK
Python-SciPy/ PuLP; O60ocHOBBIBaTh 3¢ ()eKTUBHOCTH BEIOPAHHOTO JITOPUTMA PELICHHS
Bnagets:

1) MeToamMu TIOATOTOBKH JaHHBIX JUIS PEIICHUS
2 merogamu pemerust 3JII1 ¢ moMorpio sS361Ka IporpamMmmupoBanus Python.
3 HaBBIKAMU OOOCHOBaHMS BHIOPAHHOTO aJTOPUTMAa PELICHHUS U ITOJYYEHHOTO PeIIeHUs

WJI-3.1IK-9: Pa3padaTbiBaeT NPHIOKEHUS B COBPEMEHHBIX HHTErPHPOBAHHBIX cpeAax

paSpa6aTI)IBaTB MPUIIOKCHHA B COBPCMCHHBIX MHTCTPHUPOBAHHBIX Cpeaax

N-4.11K-9: PazpadarsiBaer nporoTunsl UC B c00TBeTCTBUH ¢ TPeOOBAHMAMU /IUISI pellleHUsl MPUKJIAIHBIX 32424

paSpa6aTLIBaTL IIpoTOoTHUIIA 4(® JUTA pCIICHUA MPUKIIAIHBIX 3a/1a4

IMIK-13: CniocodeH npoBoauTh TectTupoBanue komnonenToB UC u nporpammuoro odecneuenusi UC

HNJI-1.ITIK-13: OnpeaessieT U ocylIecTBJsIeT BbIOOP COBPEMEHHbIX TEXHOJIOTUHM M METO/I0B TeCTUPOBAHMS,
cHenMaJIu3HPOBAHHOI0 MPOrPaAMMHOIO0 o0ecnevyeHUsl aBToMAaTU3aluu Tectuposanus MC.

OCHOBHBIC IOHATHS TECTUPOBAHUA KOMIIOHECHTOB ITPOTrPaMMHOT O obecreueHus I/IH(bOpMaHI/IOHHI)IX CHUCTEM

HNA-2.J1K-13: IlpuMeHsieT 0CHOBHbIC HHCTPYMEHTAJIbHbIC CPEACTBA TECTUPOBaHUA KOMIIOHeHTOB MC 1 nporpaMMHOro
odecneuyenust UC

IIpoBoaNTH TECTHPOBAaHKE KOMIIOHEHTOB IporpaMMHOro obecreuenus 1C

HNA-3.11K-13: PazpadaTbiBaeT NpOrpaMmMy H METOJUKY TeCTHPOBaHUS KOMIIOHeHTOB UC u nporpaMMHoro odecneyeHust
nc

pa3pabaThIBaTh IporpaMmy TecTHpoBaHus KoMmoHeHT I10J1

NJ-4.11K-13: TIpoBoaut TectupoBanue komnoneHToB UC u nporpammuoro odecneyenusi UC B cooTBeTCTBUH C
NMPOrpaMMoii 1 MeTOAUKOH TeCTHPOBAHUS

HaBBIKOM ITPOCKTHPOBAHUS U pa3pabOTKH MPOrpamMM, a TakkKe X TECTHPOBAHUS W BHEIPCHNUS; CPEACTBAMH aHAIIN3a,
MPOEKTHPOBAHMS M PEATH3ANNH IIPOTPAMMHBIX CHCTEM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOI MOJIETH IIPOTPaMMHUPOBAHHS;

4. CTPYKTYPA U COAEPKAHUE JUCOUAILIMHBI (MOYJIST)

Koxn HaumenoBanue pasnesioB u teM /Buj | Cemecrp / | Hacos | Komneren- | Jlureparypa | Uure | Ilpumeuyanue
3aHATHSA 3aHATUSA/ Kypc MU PAKT.

Paznen 1. OcHOBBI IPOrpaMMHPOBAHHUS
Python




1.1 THne! JTaHHBIX ¥ COCTaBHBIE OOBEKTHI WJI-1.11K-2 JI1.1J12.1
Python NI-2.11K-2
BBoj u BeIBOST Ha Python. NJ-3.11K-2
dopmaTUpOBaHHBIN BBOJ U BBIBO/L. na-1.11IK-9
Tummzauus Python. CnenuanbHble THITBL. WJ-2.I11K-9
Yucia: mensle, ¢ IJIaBaroIIeH TOYKON 1 nJ-3.11IK-9
KoMIulekcHoe. CTpOKH. na-4.11K-9
IMocnenoBarensrOCTH. OTOOpAKEHHUS. NAa-1.1IK-
ApudmMeTHuecKUe BhIpAKESHUSI. 13 NA-
CoctaBHbIe 00BhEKTHI. CITUCKH. 2.11K-13
JlononHuTeNnbHbIe BO3MOXKHOCTU IIPU na-3.I1K-
KOHCTPYHPOBaHUM cIUCKOB. KopTexu. 13 UJ-
MmuoxecrtBa. CnoBapu. daibl. 4.1IK-13
BcnomoratensHble THTIBL.
Crexu. Ouepenu. Pabora ¢ daitnamu na
JIICKe
Ipesenramms /Jlex/
1.2 Tunel JaHHBIX U COCTABHBIC OOBEKTHI NJ-1.1IK-2 JI1.1J12.1
Python Bgox u BeiBox Ha Python. Na-2.11K-2
dopmaTUpOBaHHBINA BBOJ U BHIBO/I. WJI-3.11K-2
Tunmzanus Python. CrieriuaibHbBIC THITL. NJ-1.1IK-9
Yucna: niensie, ¢ TUTaBaOMIed TOIKON 1 na-2.11K-9
KoMmIuiekcHoe. CTPOKH. NA-3.11K-9
IMocnenoBarenbHOCTH. OTOOpAKEHUS. Na-4.11K-9
ApundmeTrnaecKkre BEIPaKCHNUS. nAa-1.I1K-
CocraBHble 00beKTHI. CHHCKH. 13 UA-
JlomonHUTEIbHBIE BO3MOYKHOCTH TIPH 2.1IK-13
KOHCTPYMpOBaHHUH CITUCKOB. Kop-Texu. NA-3.11K-
MmuoxectBa. CnoBapu. daiiibl. 13 UA-
BcnomorartenbHble TUTIBL 4.IIK-13
Crexu. Ouepenu. Pabora ¢ ¢aitnamu Ha
JTICKE
BrinonHenue 3aaa4 A1 UHAUBUTyaIbHON
paboThI
/Cp/
1.3 VYcraHoBka U HaCTpoHKa cpeny NJ-1.1IK-2 JI1.1J12.1 IIpakTryeckue
nporpammupoBanus Python Na-2.11K-2 3a7aHus,
3HaKOMCTBO ¢ uHTEpdeiicom NA-3.11K-2 BONPOCHI ISt
cpezbl mporpamMmmupoBanus Python. Na-1.11K-9 3a4eTa /IK3ame
3amycK Iporpamm, HalMCaHHBIX Ha na-2.11K-9 Ha,
Python gepe3 komangHyto ctpoky OC. NA-3.11K-9 BBINIOJIHEHUE
Cranmaptaeie Moaynu Python. 3arpyska Na-4.11K-9 MPaKTUYECKUX
MOZYJIEH B Cpey MpOrpaMMHUPOBAHUS U NJ-1.11K- 3a7aHuH, TEMBI
BEINTOJTHEHHUE QYHKIMS Moxyns. /J1a6/ 13 U]1- pedepara,
2.IIK-13 WnpuBuayanbu
NAa-3.11K- BIil POEKT
13 U1-
4.IIK-13
1.4 Ynpasisiione KOHCTPYKIIHMH X0A0M Na-1.11K-2 JI.1J12.1
BBITIOJIHEHUS TIPOTPaAMM Ha Na-2.11K-2
Python  TlomHoe u HemonHOE NA-3.11K-2
BeTBiieHUe. Peanuzanus WNA-1.I1K-9
MHOTOBAapPHAHTHOTO BHIOOpA Uepe3 Na-2.11K-9
BerBiieHus. [lapameTprudeckuii UK ¢ nJ-3.11IK-9
BapHATUBHOMN 1 03 BAPUATUBHON YaCTH. na-4.11K-9
Iuxn ¢ npexgycnoBuem. KomaHs NJ-1.11IK-
MIpEepBIBAHMSI LIUKJIA U €€ IPOJIOJDKEHUS CO 13 UJ-
cienyromeit ureparyu (break, continue). 2.IIK-13
Beinonnenue komaH] BHYTpY KOHTEKCTa na-3.11K-
(with). O6paboTKa UCKITIOYECHUH B 13 UJI-
nporpamMmax. BcTpoeHHbIe THITBI 4.IIK-13

HCKITFOUCHUH 1 ONpPEeCIICHNE HOBBIX




1.5 VYnpasisromue KOHCTPYKIMH X0A0M na-1.11K-2 J1.1J12.1 IIpakTuyeckue
BBITIOJIHEHUS TIPOTPAMM Ha Na-2.11K-2 3a/IaHusl,
Python  TlomHoe u HemomHOE NA-3.11K-2 BOITPOCHI JIS
BeTBJIeHHUE. Peanm3anus na-1.11IK-9 3ayera /3K3aMe
MHOTOBapHaHTHOT'O BEIOOpa uepe3 NA-2.11K-9 Ha,
BerBiieHus. [lapa-MeTpudeckuii UK ¢ NA-3.11K-9 BBITIOJTHEHHE
BapHATUBHON 1 03 BAPUATUBHOW YaCTH. Na-4.11K-9 MPAaKTHYECKUX
uxin ¢ npexgycnoBuem. Komans na-1.1IK- 3aJIaHUM, TEMBI
MIpEepBIBAHMS LKA U €€ IPOJIOJDKEHUS CO 13 N J- pedepara,
cienyromeit ureparyu (break, continue). 2.IIK-13 NupuBuayanbH
Beinonnenue komaH] BHYTpH KOHTEKCTa na-3.I1K- Bl IPOEKT
(with). O6paboTka UCKIIIOUEHUH B 13 UA-
nporpaMMax. BcTpoeHHbIE THITBI 4.1IK-13
HCKJTFOUEHUH U OTpeIeTICHNE HOBBIX
uckiIroYeHn. MeTon npoektoB. Pabora

1.6 Ynpapisiionye KOHCTPYKIIHHA X0A0M WJI-1.11K-2 JI1.1J12.1
BBITIOJIHEHUS TIPOTPaAMM Ha Na-2.11K-2
Python  TlomHoe u HemonHOE NA-3.11K-2
BeTBJIeHHUE. Peanu3anus na-1.11IK-9
MHOTOBAapHAHTHOT'O BEIOOpA Uepe3 Na-2.11K-9
BeTBiIeHus. [lapa-MeTpuuecKuil UKII C NAa-3.11K-9
BapHaTHUBHOI 1 0e3 BApHAaTHBHOMN JacTH. Na-4.I1K-9
uxn ¢ npeaycnoBuem. Komans na-1.1IK-

MIpEepBIBAHMS LKA U €€ IPOJIOJDKEHUS CO 13 U J-
cienyroteit nreparyu (break, continue). 2.IIK-13
Beinonnenue komaH] BHYTpH KOHTEKCTa nAa-3.I1K-
(with). O6paboTKa UCKITIOYCHUH B 13 N1-
nporpamMmax. BecTpoeHHbIe THITBI 4.IIK-13
HCKJTFOUEHHH U ONpeIeTICHNE HOBBIX

HUCKIIIOUEHUH.

BeImonHenue 3a1a4 sl HHAUBUIYaIbHON

1.7 ITonmp30Barenbekre GYHKIIMH U OCHOBBI NAa-1.11K-2 JI.1J12.1
(YHKIIMOHAIBHOTO na-2.11K-2
nporpaMmupoBanus OrnpeneneHue NA-3.11K-2
moJe30Barenbekux GpyHknui. [lepenayda NAa-1.I1IK-9
1apaMeTpPOB ¥ BO3BPAT PE3YJILTATOB. nAa-2.I1K-9
3HaueHUs apryMeHTOB (QYHKIIUH IO NA-3.11K-9
yMoganuio. [Iponu3BobHBINA HA0OD Na-4.11K-9
apryMeHToB. lIMeHOBaHHbIE apIyMEHTBHI. nAa-1.I1K-

IIpaBuna Bugumoctu. OyHKIUH, KaK 13 UA-
00BEKTHI M 3aMbIKaHUs. J[exopaTopsl. 2.IIK-13
Ureparopsl. ['enepaTopst u NAa-3.11K-
cornporpaMmsl. [ eHepaTopbl CIUCKOB. 13 NA-
Bripaxenusi-reneparopsl. /Jlex/ 4.1IK-13

1.8 [Mosnp30BaTenbCKie (GYHKIUH U OCHOBEBI Na-1.11K-2 JI.1J12.1 IIpakTruyeckue
(YHKIIMOHATEHOTO NJI-2.11K-2 3aJIaHus,
nporpammupoBanus  OrnpeneneHue NA-3.11K-2 BOIIPOCHI JUIS
nonp30Barenbekux Gpynkuui. [lepenaua NA-1.I1K-9 3aueTa /IK3ame
rapamMeTpOoB M BO3BPAT PE3yJIbTATOB. Na-2.11K-9 Ha,
3HaueHHS apTryMEHTOB (DYHKITUH IO NA-3.11K-9 BBITTOJTHEHUE
ymomuanuto. [Ipon3BoIbHBINH HAOOD Na-4.11K-9 MIPaKTUYECKUX
apryMeHToB. VIMEeHOBaHHbBIE apIryMEHTHI. na-1.I1K- 3aJjaHul, TEMBI
IIpaBuna Bugumoctu. OyHKIUH, KaK 13 UA- pedepara,
O0OBEKTHI U 3aMBIKaHUs. JleKOpaTopHlI. 2.IIK-13 WnnuBuayansx
Hrepartopsl. ['enepaTopsl u NA-3.11K- BII IPOEKT
conporpammel. ['eHepaTopsl CIIUCKOB. 13 UA-

Beipaxenus-reneparopsl. Meron 4.IIK-13

poeKToB. PaboTa Ha WHAUBHYaIbHBIM
3amanueM /J1a6/




1.9 INonp30BaTensckue GYHKIIUH U OCHOBEI na-1.11K-2 JI1.1J12.1
(YHKIIHOHATLHOTO NI-2.11K-2
nporpaMMmupoBanust  OnpezneneHue NA-3.I1K-2
oIb30BaTeNbeKux (yrkmit. [lepenaua NAa-1.IIK-9
TapaMeTpOoB U BO3BPAT PE3YIbTATOB. NA-2.11K-9
3HaYCeHUs ApryMEHTOB (QYHKIMH TIO NA-3.11K-9
ymorgaauio. [Ipon3BoasHEI HaA0Op na-4.11K-9
aprymMeHToB. lIMEHOBaHHbIE apIyMEHTBI. na-1.I1K-
ITpaBuna Bugumoctu. OyHKIUH, KaK 13 NA-
0OBEKTHI M 3aMbIKaHUs. J[eKopaTopsl. 2.IIK-13
Hrepatopsl. ['enepaTops! u na-3.I1K-
corporpamMmsl. ['eHepaTopbl CIUCKOB. 13 UJ-
BripaxkeHus-renepatopsl. 4.1IK-13
BrinosniHenue 3aaa4 A1 UHAUBUTyalbHON
pa6otsl /Cp/
Paznen 2. [Ipumenenue sizpika Python
B Pa3/JIMYHbIX 00J1aCTSAX 3HAHUI
2.1 MatemaTHueckue MOLyIu Monyinb NA-1.I1K-2 JI1.1J12.1
qycell ¢ [iaBarome Touko Decimal. WJ1-2.11K-2
Monaynb parMoHanbHBIX grcen Fractions. NA-3.11K-2
Moaynb cTaHIapPTHBIX MaTEMAaTHYECKUX NJ-1.11IK-9
¢yrxnuit Math. Moyns aGcTpakTHBIX nAa-2.I1K-9
6a30BbIx KiaccoB Numbers. Moayns WJ-3.I11K-9
TICeBAOCTyIalHBIX Yrcen Random. Na-4.11K-9
Monynb amst paboThl ¢ KOMITIEKCHBIMH nAa-1.I1K-
yucnamu CMath. Monynb aiis paboTsl ¢ 13 UA-
maccuBaMu Array. Moayib COpTUPOBKH 2.1IK-13
crniickoB Bisect. [Ipe3enrarus /JIex/ Wa-3.11K-
13 U1-
4.1IK-13
2.2 MaremaTideckue MOIyau Monyib Na-1.11K-2 JI.1J12.1 IIpakTuyeckue
quce ¢ TaBaroieii Toukoit Decimal. Na-2.11K-2 3a/1aHusl,
Monynp parmoHaneHbIX yrcen Fractions. NA-3.11K-2 BOIIPOCHI JUIS
Mopynb CTaHAAPTHBIX MaTEMAaTUIECKUX WJ-1.I1IK-9 3auera /PK3aMe
¢dyukuit Math. Moxynb aOCTpaKTHBIX N-2.11K-9 Ha,
6a3oBbIx KiaccoB Numbers. Moyns Na-3.11K-9 BBITIOJTHEHHE
TIceBAOCTyIalHBIX yrcen Random. Na-4.11K-9 MPaKTUYECKUX
Moaynb asist paboThl ¢ MaccuBaMu Array. WJI-1.11K- 3aJIJaHMH, TEMBI
Mopnysb cOpTHPOBKH CITHCKOB Bisect. 13 UA- pedepara,
Merton mpoexToB. Pabora Haz 2.IIK-13 NunuBuayansx
MHAMBUIYaJIbHBIM 3a1aHueM /J1ab/ WJ1-3.11K- BIif IPOEKT
13 NJ-
4.TIK-13
2.3 MaremaTnueckue MOLyaH Monynb NJ-1.1IK-2 JIT.1J12.1
Yyucell ¢ TaBaroiei Toukoi Decimal. Na-2.11K-2
Monaynb parMoHanbHBIX grcen Fractions. NA-3.11K-2
Moaynb CTaHIapPTHBIX MaTEMAaTHYECKUX NJ-1.11IK-9
¢yrxnuit Math. Moyns aGcTpakTHBIX nAa-2.I1K-9
6a3oBbIx KiaccoB Numbers. Moayns WJ-3.I11K-9
TICeBAOCTyIalHBIX Yrcen Random. Na-4.11K-9
Monynb amst paboThl ¢ KOMITIEKCHBIMH nAa-1.I1K-
yucnamu CMath. Monynb aiist paboTsl ¢ 13 UA-
maccuBaMu Array. Moayib COpTHPOBKH 2.1IK-13
crnckoB Bisect. Na-3.11K-
13 U1-
Brinonnenue 3agau As1si UHAUBUIYaJIbHOR 4.IIK-13

pabotsr /Cp/




2.4 Python mns aHanu3a maHHBIX WJI-1.11K-2 JI1.1J12.1
D¢ddexkTuBHBIE OHOTHOTEKH NI-2.11K-2

paboThl ¢ JaHHBIMU Ha Python: numpy, NA-3.11K-2
pandas,SciPy. na-1.11K-9
O6paboTtka qaHHBIX. MaccuBHI U WJ-2.I11K-9
BEKTOpHBIE BbIuncieHus. [locrpoenue NA-3.11K-9
rpa(UKOB 1 BU3YaIN3aIHs JTaHHBIX na-4.11K-9
OnucarensHble cTaTHCTUKU. KBaHTHIIH, na-1.1IK-
kBaptuiau. ['ucrorpammsl. OnrcarenabHbIe 13 NA-
cTaTUCTHKH. BeIOpock. MennaHna u 2.JIK-13
cpenHee apu(pMETHIECKOe KaK TUITHIHBIC na-3.I1K-
Habmoaenus. [luarpamMmma paccerBaHusl. 13 UJ-
Marpuua quarpaMmm paccerBaHUsI. 4.1IK-13
I'ucTorpamma u KpyroBasi tuarpaMma.
IIpoBepka CTATUCTHYECKUX TUTIOTES.
Kpurepuii ManHa-YutHu-BunkokcoHa. t-
xputepuil Ctrronenta. HezaBucumele u
napHsle BEIOOpKH. Kpurepuii xu-kBagpart.
Kpurepuii [lupcona.
JIuHeHbIN perpecCuOHHBII aHau3.
Mopgenb, HHTEpIIpeTans OIEeHOK
KOd(PHUINEHTOB, MHOKECTBEHHBIH
KO3 PUIUEHT JeTEPMUHAIIHH.
HHTepnpeTanus MHOXXECTBEHHOTO
Kod(QpUIreHTa AeTepMUHAIINH,
OrpaHUyYEHMsI Ha 00JacTh ero
npuMeHeHus. [IporuosupoBaHue Ha
OCHOBE PETPECCHOHHOM MOJIETH.
Pemenue 3anau ontumuzanuu /Jlex/

2.5 Python nns aHanmu3a naHHBIX WJI-1.11K-2 JI1.1J12.1 [IpaxTuyeckue

D¢ddexkTuBHBIE OUOTHOTEKH Na-2.11K-2 3alaHus,

paboTel ¢ qaHHBIMU Ha Python: numpy, NA-3.11K-2 BOIIPOCHI JUIS
pandas,SciPy. NAa-1.I1IK-9 3agera /9K3aMe
OO6paboTka maHHBIX. MacCUBHI U WJ-2.11K-9 Ha,
BEKTOpHBIE BeIUMCcIeHUs. [locTpoeHue NAa-3.11K-9 BBITIIOJIHEHUE
rpa)uKOB U BU3yaITU3aIlHsl JAHHBIX Na-4.11K-9 NIPAaKTHYECKUX
OnucarenbHble cTaTUCTHKA. KBanTumau, NJ-1.11IK- 3aJJaHUM, TEMBI
kBapTuiaH. ['mcrorpammel. OnmcaTenbHbIe 13 UJ- pedepara,
cTatucTuku. Beiopockl. Mennana u 2.IIK-13 NnnuBuayansx
cpeaHee apuPpMETHIeCKOe KaK TUITHYHBIE nAa-3.I1K- BIl POEKT
HaOmoneHus. JluarpamMmma pacceuBaHusl. 13 N1-
Martpuna auarpaMm pacceuBaHuUs. 4.IIK-13

I'mcrorpamma u KpyroBast Auarpamma.
IIpoBepka CTATUCTHYECKUX TUTIOTES.
Kpurepuii ManHa-YutHu-Bunkokcona. t-
xputepuil CtrronenTa. HezaBucumele u
napHsle BEIOOpKH. Kpurepuit xu-kBaapart.
Kpurepuii [Tupcona.

JIuHEeNHbIN perpecCUOHHBIN aHAIN3.
Mopgenb, HHTEpIpeTanus OIEeHOK

KO3 PHUINEHTOB, MHOKECTBEHHBIN

KO3 PUIUEHT JeTEPMUHALIHH.
WHTeprpeTariist MHOKECTBEHHOTO
Kod(ppuIreHTa AeTepMUHALINH,
OrpaHUyYeHMsI Ha 00JacThb ero
npuMeHeHns. [IporrosmpoBanne Ha
OCHOBE PETPECCHOHHOM MOJIETH.
Pemenue 3agau onrumusaruu /J1ad/




2.6 Python mns aHanu3a maHHBIX WJI-1.11K-2 JI1.1J12.1
D¢ddexkTuBHBIE OHOTHOTEKH NI-2.11K-2
paboThl ¢ JaHHBIMU Ha Python: numpy, NA-3.11K-2
pandas,SciPy. na-1.11K-9
O6paboTtka qaHHBIX. MaccuBHI U WJ-2.I11K-9
BEKTOpHBIE BbIuncieHus. [locrpoenue NA-3.11K-9
rpa(UKOB 1 BU3YaIN3aIHs JTaHHBIX na-4.11K-9
OnucarensHble cTaTHCTUKU. KBaHTHIIH, na-1.1IK-
kBaptuiau. ['ucrorpammsl. OnrcarenabHbIe 13 NA-
cTaTUCTHKH. BeIOpock. MennaHna u 2.JIK-13
cpenHee apu(pMETHIECKOe KaK TUITHIHBIC na-3.I1K-
Habmoaenus. [luarpamMmma paccerBaHusl. 13 UJ-
Marpuua quarpaMmm paccerBaHUsI. 4.1IK-13
I'ucTorpamma u KpyroBasi tuarpaMma.
IIpoBepka CTATUCTHYECKUX TUTIOTES.
Kpurepuii ManHa-YutHu-BunkokcoHa. t-
xputepuil Ctrronenta. HezaBucumele u
napHsle BEIOOpKH. Kpurepuii xu-kBagpart.
Kpurepuii [lupcona.
JIuHeHbIN perpecCuOHHBII aHau3.
Moenb, HHTepIPETaIHs OLIEHOK
KOd(PHUINEHTOB, MHOKECTBEHHBIH
KO3 PUIUEHT JeTEPMUHAIIHH.
HHTepnpeTanus MHOXXECTBEHHOTO
Kod(QpUIreHTa AeTepMUHAIINH,
OrpaHUyYEHMsI Ha 00JacTh ero
npuMeHeHus. [IporuosupoBaHue Ha
OCHOBE PETPECCHOHHOM MOJIETH.
Pemenue 3ama4 onTuMHU3anuu
BrimonHenune 3a1a4 Jy1sl HHAWBUIYaTbHON
pabots1 /Cp/
2.7 Python s 5KOHOMHKO-MaTEMaTHIECKUX Na-1.11K-2 JI1.1J12.1
MeToZ0B U Mojeneit Python B WJ1-2.11K-2
SKOHOMHKO-MATEMaTHYECKNX pacueTax. NA-3.11K-2
JuckperHoif Mmatemarnke. Pabota ¢ NAa-1.I1K-9
rpadamu [Ipesentauus /Jlex/ NA-2.11K-9
NA-3.11K-9
Na-4.11K-9
WUA-1.I1IK-
13 UJ-
2.I1IK-13
Na-3.11K-
13 UJ-
4.IIK-13
2.8 Python s 5KOHOMHKO-MaTEeMaTHIECKUX Na-1.11K-2 JI.1JI12.1 IIpakTuyeckue
MeTOJIOB M Mojenieit Python B NJ-2.11K-2 3aJIaHUs,
9KOHOMMKO-MaTEMaTHUECKHUX pacyeTax. NA-3.11K-2 BOIIPOCHI JIs
HuckperHoit maremaruke. PaGora ¢ Na-1.11K-9 3a4yeTa /IK3ame
rpadamu Meton ipoekToB. Pabora Haj Na-2.11K-9 Ha,
WHAUBUIYaJIbHBIM 3a1aHueM /J1ab/ na-3.11K-9 BBITIOJIHEHHE
Na-4.11K-9 MIPAKTUIECKUX
NJ-1.1IK- 3a7aHuH, TEMBI
13 U1- pedepara,
2.IIK-13 WupuBuayanbu
Na-3.11K- BIil POCKT
13 U1I-

4.IIK-13
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Python s 5KOHOMHMKO-MaTeMaTHYECKUX
MeTOJI0B ¥ Mojenedi Python B
SKOHOMHKO-MaTEMAaTHYECKUX pacyeTax.
JuckperHoif matemarnke. Pabota ¢
rpadamu

Brimonnenue 3aaa4 s MHAUBUTyaTbHON
pabortst /Cp/

8,9

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.11K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1

2.10

Python mst Internet  Web-
nporpammuposanue. IlpesenTtanus /Jlex/

VJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.1K-9
WJ1-2.TTK-9
WJ1-3.11K-9
WJ1-4.TIK-9
WJI-1.TTK-
13 UJ1-
2.I0K-13
WJI1-3.TIK-
13 UJ1-
4TIK-13

JI1.1J12.1

2.11

Python nms Internet Web-
nporpaMmupoBanie. MeTo 1 IPOEKTOB.
Pabora Hag MHANBHIYaTbHBIM
3agannemM /J1ab/

TJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.I1K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1

IIpakTuyeckue
3a7aHusl,
BOTIPOCHI JTSI
3a4eTa /dK3aMe
Ha,
BBITTOJTHCHUE
MIPAKTUIECKUX
3aJIJaHAi, TEMBI
pedepara,
NnnuBuayansx
Bl IPOEKT

2.12

Python mst Internet Web-
[POrpaMMHUPOBAHHE.

BeinonHeHue 3a/1a4 A1 HHAWBHYaIbHOM
pabotsr /Cp/

VJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.1K-9
WJ1-2.TTK-9
WJ1-3.11K-9
WJ1-4.TIK-9
WJI-1.TIK-
13 UJ1-
2.10K-13
WJ1-3.TIK-
13 UJ1-
4TIK-13

JI1.1J12.1

2.13

Python u co3nanue rpaduaeckux
npunoxenuit [Ipesenrarus /Jlex/

TJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.I1K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1




2.14

Python u co3nanue rpaduaeckux
npuiaoxeHuit. Metoa mpoekToB. Pabora
HaJl HHAWBUTyaIbHBIM 3a1aHueM /J1a6/

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.11K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1

IIpakTuyeckue
3aJIaHMS,
BOTIPOCHI JTSI
3a4eTa /dK3aMe
Ha,
BBITIOJIHEHUE
MIPAKTUIECKUX
3aJIaHUM, TEMBI
pedepara,
NnnuBuayansx
Bl IPOEKT

2.15

Python u co3nanne rpagudeckux
MIPUIIOKECHUN

BeinonHeHue 3a/1a4 A1 HHAWBHYaIbHOM
pabotsr /Cp/

VJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.1K-9
WJ1-2.TTK-9
WJ1-3.11K-9
WJ1-4.TIK-9
WJI-1.TTK-
13 UJ1-
2.I0K-13
WJI1-3.TIK-
13 UJ1-
4TIK-13

JI1.1J12.1

2.16

Pa6ora ¢ 6azamu maHabIX /JIek/

TJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.I1K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1

2.17

PabGora ¢ 6azamu qanHeIX/ MeToxn
poeKToB. PaboTa Hal WHIUBHYaIbHBIM
3amanueM /J1a6/

VJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.1K-9
WJ1-2.TTK-9
WJ1-3.11K-9
WJ1-4.TIK-9
WJI-1.TIK-
13 UJ1-
2.10K-13
WJ1-3.TIK-
13 UJ1-
4TIK-13

JI1.1J12.1

IIpakTuyeckue
3a/IaHus,
BOMPOCHI ISt
3a4eTa /K3ame
Ha,
BBITIOJTHEHHE
MPaKTUYECKUX
3a7aHuH, TEMBI
pedepara,
WnnuBuayansx
BIM IPOEKT

2.18

PabGota ¢ 6azamMu JaHHBIX

Brimonaenne 3aga4d ajs HHZ[HBHI[yaIIBHOﬁ

pabotst /Cp/

TJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.I1K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

J1.1J12.1




2.19 Pabota ¢ TeKCTOBBIMU 2 Na-1.11K-2 JI1.1J12.1
JaHHbIMH KOJHMpPOBKM CHMMBOJIOB Ha WJ-2.11K-2
Python. Oneparuu Hax CTpOKaMH. NA-3.11K-2
CrasgapTHBIC MOIYIIH 00pabOTKH CTPOK NAa-1.IIK-9
String u Codecs. Moaynb NA-2.11K-9
MPUOJIU3UTENBHOTO CPABHEHUS JIBYX NA-3.11K-9
ctpok DiffLib. /JIex/ na-4.11K-9

NAa-1.1IK-
13 N J-
2.IIK-13
NAa-3.11K-
13 UJ-
4.IIK-13

2.20 Pabota ¢ TeKCTOBEIMU 6 NA-1.IIK-2 JI1.1J12.1 IIpakTuyeckue
JaHHbIMH KoaMpoOBKM CHMBOJIOB Ha na-2.11K-2 3aJIaHus,
Python. Oneparuu Hag CTpOKaMu. NA-3.11K-2 BOMPOCHI ISt
CraHgapTHbIe MOAYIIM 00pabOTKH CTPOK Na-1.11K-9 3a4eTa /sK3ame
String u Codecs. Moxynb Na-2.11K-9 Ha,
IPUOIH3UTEIFHOTO CPABHEHHS IBYX nAa-3.11K-9 BBIIIOJIHEHUE
ctpok DiffLib. /J1a6/ NJ1-4.11K-9 MPAKTUIECKUX

WNJ-1.11K- 3aJIaHMH, TEMBI
13 U1- pedepara,
2.IIK-13 WupuBuayanasu
NAa-3.11K- BIi POCKT
13 U1-
4.IIK-13

2.21 Paborta ¢ TekcToBBIMHU 8 WUA-1.I1IK-2 JI.1J12.1
JaHHbIMU KOAMpPOBKM CHMMBOJIOB Ha Na-2.11K-2
Python. Oneparuu Hax CTPOKaMH. NJI-3.11K-2
CrasgapTHBIC MOIYIIH 00pPabOTKH CTPOK NAa-1.IIK-9
String u Codecs. Moaynb NA-2.11K-9
MPUOJIU3UTENHBHOTO CPABHEHHUS JIBYX NA-3.11K-9
crpok DiffLib. na-4.11K-9

WUAa-1.1IK-
Brinmonnenue 3amay ayist ”HAUBUAYAIBHOU 13 UJ-
pabotsr /Cp/ 2.IIK-13
NAa-3.11K-
13 UJ-
4.IIK-13

2.22 Machine learning (ML) . Co3nanue 4
HEUPOHHBIX ceTeil. ckyccTBeHHBIHI
uHTeIeKT /Jlex/

2.23 Machine learning (ML) . Co3nanue 6 [pakTiueckue
HEWpOHHBIX ceTell. icKkyccTBEeHHBIN 3a/1aHus,
uHTeIUeKT /J1ab/ BOTIPOCHI TSI

2.24 Machine learning (ML) . Co3nanue 8
HEUpPOHHBIX ceTel. MIcKkyccTBEeHHBIN
unTeekt /Cp/

Paznen 3. Koncyabranuu

3.1 Koncynpranus no aucruminae /Kouc/ 1,1 Na-1.11K-2
Na-2.11K-2
NA-3.11K-2
NA-1.I1K-9
Na-2.11K-9
na-3.11K-9
Na-4.11K-9
NA-1.IIK-

13 U1-

2.IIK-13
NA-3.11K-

13 UJI-

4.TIK-13

Paznen 4. IIpome:kyrouHasi aTTecTanus
(3K3aMeH)




4.1

IMonroroBka k ’x3aMeHy /JK3ameH/

34,75

TJI-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.11K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

4.2

Kontpoms CP /KCPATT/

0,25

VJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJI-1.1K-9
WJ1-2.TTK-9
WJ1-3.11K-9
WJ1-4.TIK-9
WJI-1.TTK-
13 UJ1-
2.I0K-13
WJI1-3.TIK-
13 UJ1-
4TIK-13

43

KonrakTHas paborta /KoHCOK/

TJ-1.11K-2
WJ1-2.TIK-2
WJ1-3.TIK-2
WJ1-1.1TK-9
WJ1-2.TIK-9
WJ1-3.TIK-9
WJ1-4.TTK-9
WJI-1.TIK-
13 UJI-
2.I1K-13
WJ1-3.TIK-
13 UJI-
4T1K-13

5. ®OHJ] OHEHOYHbBIX CPEJICTB

5.1. ITosicHuTeILHAA 3alMCKA

1. Haznauenne (onma oreHOUHBIX cpeacTB. OIEHOYHbIE CPEICTBA IPETHA3HAUCHBI I KOHTPOJIS M OLCHKH 00pa30BaTeNbHBIX
JOCTHXKEHHH 00yJaromuxcsi, OCBOMBIINX MPOrpaMMy yueOHOM AUCIUIUIMHBI BEICOKOYpOBHEBBIE METO (b HH(DOPMATHKU U

MpOrpaMMHPOBAHHSL.

2. ®OHJ1 OLIEHOYHBIX CPEACTB BKIIOYACT KOHTPOJIbHBIE MAaTEPHAIIbL AT IPOBEACHUS TEKYLIET0 KOHTPOJISL U IPOMEXKYTOUHON
aTTecTayu (TECTHI JUIS IIPOBEICHUS BXOJHOTO KOHTPOJS, TIEPBOH M BTOPOIT MPOMEXXYTOUHBIX aTTECTAllNi, IPUMEpHas TeMaTHKa
JUISL BBITIOJTHEHUSI TPOEKTOB U BOIMPOCHI AT 9K3aMEHa)

5.2. OueHOYHBIE CPEICTBA /LIS TEKYIEr0 KOHTPOJIsS

KOHTpOJILHbIe TCCThI U 3aJaHUA

Hassanme Bompoca*: 1 (IIK-2)

DopmynupoBka Bonpoca: [TombsITka HAWTH OUTMOKH MPH BHINTOIHEHHH IIPOrPaMMBI B pealbHOI cpere:

BapuaHTsl 0TBETOB
1) otnmamka

2) KOHTpOIb

3) ucnblTaHue

4) BHexpeHHE

Kimrou: 1) otnaaka




Hasganwue Bomnpoca*: 2 (ITK-2)
®dopmynrpoBKa Bompoca: UTO OTHOCHTCS K JTaIy MPpOrpaMMHUPOBAHHS:

BapuaHnTe! oTBETOB

1) HanucaHue KO/a MPOrpaMMBl;
2) pa3paboTka uHTEpdeiica;

3) paboTocmoCcoOHOCTS;

4) ananu3 TpeOOBaHUM.

Kinrou: 1) mammcanme Koxa IporpaMmel;

Hasganwue Bonpoca*: 3 (ITK-2)
DopmympoBka Bonpoca: KommaectBo craanii, pa3paboTKu IpOorpaMMHOTO 00ecTIeueHUS

Kirou: 6

Haspanue Bonpoca*: 4 (ITK-2)

DopMyaHpoBKa BoNpoca: YKaKUTe MPaBUIbHYIO MOCIE0BATENFHOCTh ITAOB MPOrPaMMHUPOBAHUS:
1 KoaMpoOBaHKE ANrOpUTMa

2 MOCTaHOBKa 3a/1a4u

3 TpaHCHALUS U KOMIMIISIIHS TPOTPaMMBI

4 TecTUpOBaHUE MTPOrPaMMBbL

5 BBIOOp METOJIOB PEUICHUS

6 CONPOBOXKIECHUE U HKCILTyaTalUsl

7 cozaHue TOKyMEHTalu1

8 pa3paboTka peleHuns aJropuTMa 3a1a9au

Kirou: 25813476

Hazpanue Bonpoca*: 1 (ITK-9) KakoBa ocHOBHas 11e1b CO3/1aHUs IPOTOTHUIIA TPOAYKTa?
®DopMyITHpOBKa BOIpoOCa:

BapuanTs! oTBETOB

1 VBenudeHue 3arpar

2) Busyanusanus uieu ¥ TECTUPOBAHUE KOHLEMIIUH

3) Tlouck KJIMEHTOB

4) TIpoxBwkeHHE HA PBHIHKE

Kirou: 2) Busyanu3zanus uaeu 1 TECTHPOBAHHE KOHIICIIIIUI

Haspanue Bonpoca*: 2 (I1K-9)
®dopmynrpoBka Bomnpoca: Kakoit METo1 pOTOTHITHPOBAHHS TPeOyeT HANMEHBIITUX 3aTpaT?

BapuaHnTe! oTBETOB

1) BeicTpoe nmpoTroTUnupoBaHue

2) BricokoTOYHOE IPOTOTHITMPOBAHHE

3) AHanoroBoe NpOTOTUITUPOBAHNE

4) TIpoToTUIIMPOBAHUE C HUCIIOJIB30BAHUEM POOOTOB

Kirou: 1) BeicTpoe mpoToTHIIHpOBaHUE

Haspanue Bonpoca*: 3 (ITK-9)
DopMyaHpOBKa BOIPOCA!
Kaxkoii Tun OyneT y mepeMeHHO# X MOCIie BBINOIHEHHS JaHHOH MpOrpaMMBI
x = float(input())
ifx>0:
print(x)
else:
print(-x)

Kimrou:float

Haspanue Bonpoca*: 4 (ITK-9)
Dopmynuposka Borpoca: CKOIBKO pa3 BBIOIHUTHCS TENO IUKIIA




S=0

While S<10:
print(S)

S=S+1

Kirou: 9

Hasganwue Bompoca*: 1 (ITK-13)
®dopmynrpoBka Bompoca: YTo He0OXOAMMO MOCTe TECTUPOBAHUS TPOTOTHIIA?

BapuaHTsl 0TBETOB

1) OrnpaButs ero Ha nepepaboTKy
2) UrHopupoBath Bce OT3BIBBI

3) BHenputh U3MEHEHUS U YIy4IICHUS
4) 3axpBITh IPOEKT

Kitou: 3) BHenputh U3MEHEHUS U YITydILICHUS

HasBanue Bompoca*: 2 (ITIK-13) MeTox TecTupoBaHus (PyHKIIMOHAIBEHOTO OBEACHH 00BEKTa C TOUKH 3PEHUSI BHEIITHETO MUpa!
DopMyaHpOBKa BOIpoOCa:

BapuaHnTe! oTBETOB

1) TecTupoBaHHUE «OEIIOTO SAIIUKA)

2) TeCTHPOBAHHUE «CEPOTO SIITUKA

3) TecTUPOBaHHE KIEPHOTO SIITHKA»

4) Takoro TeCTUPOBAHUS HE CYILIECTBYET

Kitou: 3) TecTupoBaHUE «UEPHOTO SIIIUKAY»

HasBanue Bonpoca*: 3 (ITK-13)
dopmynupoBka Bonpoca: MOXKHO JI FapaHTHPOBATh 0E30MaCHOCTh METOJIa PETPECCUOHHOTO TECTHPOBAHUS, €CITH OTCYTCTBYET
WHpOpMaIUs 00 U3MEHEHHSX B TIporpaMme?

BapuaHnTe! oTBETOB
Ja/HeT

Kirou: na

Hasganwue Bompoca*: 4 (ITK-13)
®dopmynupoBka Bonpoca: Ha 00paboTKy mocTymaeT HaTypanbHoe Yncio. Hy)kHO HamucaTs mporpaMmy, KOTOpast BBIBOAUT Ha

9KpaH ero MnepBylo (CTapiuyro) uudpy.
[TporpamMMucCT TOpONUICS U HaNKCal IPOrpaMMy HENIpaBMIbHO. BBeuTe HOMEp CTPOKH, B KOTOPOIi IOITyIeHa OMnOKa

n = float(input())
while n >=10 :

n//=10
print(n)

Kumrou: 1

Kpurepnu onieHKH [T BCEX aTTECTAINH, MPOXOISIINX B (POpME KOMITBIOTEPHOTO TECTHPOBAHUSI.
MeHee 60% - HeyJOBIETBOPUTEIBHO

60%-74 %- ynoBIETBOPUTEIBLHO

75%-89%- xopo1o

90% u Oomee - OTIINIHO

BxonHoit kKoHTpoJb

1. Komana input() ucrmonb3yercst Iuist
Bribepure oguH oTBET:

a. JIs BEIBOJIA TAHHBIX Ha DKpaH




b. U1 CUNTHIBAaHUSI JAHHBIX C KJIABHATYPbI
2. Komanpa print() HCTIONB3yeTCs IS

Bribepure ouH OTBET:

a. TaKo# (PYHKITUH B 3TOM SI3BIKE HET
b. cunThIBaHWE TAHHBIX C KIIABHATYPHI
C. BBIBOJIA JAaHHBIX HA YKpaH

3. Koncrpyknus d != 2 o3HavaeT

Bribepure ouH OTBET:

a. 3HaYeHUE nepeMeHHol d He paBHO 2

b. mepemenHo#1 d npricBanBaeTCs 3HAUCHUE 2
C. 3HaUCHHE NepeMeHHoi d paBHO 2

4. IlepemenHas int:

Bribepure ouH OTBET:
a. renas

b. cuMmBoIBHAS

C. Jjoruyeckas

d. BelecTBeHHAA

5.IIpeumymectBamu si3bira Python siBistrorest

BriOepuTe oTMH WITH HECKOJIBKO OTBETOB:

a. TUHAMHYECKAs TUITA3AIHS (TS HECIIOKHBIX ITPOTPAMM)
b. Hanuume 60IbIION GHOIMOTEKH KIacCOB

C. IPOCTOTA

d. BcTpauBaemMocThb

e. IIaT(opMOHE3aBUCUMOCTb

6.Bp1yncnuTe 0CTaTOK OT JENEHHUS.
2%5

7.BBIYHUCINTE OCTATOK OT JICJICHUS.
20%5

8.YkakuTe 3HAYEHHE TEPEMEHHOM S TTOCIIE BHIMOIHEHHS CIEAYIOIIETO KOJIA:
s=0

k=30
d=k-5
k=2%*d
s=k-100

9.Vkaxure 3HAUCHHUE TIEPEMEHHOM X MOCIIE BBIMOIHEHUS CIIEYFONIEr0 KOJIa:
x=3

y=4
z=Xty
z=z+1
X=Yy

y=5
x=z+ty+7

IepBast MPOMEKYTOYHASI aTTECTALMS
1. Kakoit Tun Oyzer y HepeMeHHOH X IOcjie BBIIOIHEHUS TAaHHON MPOTrPaMMBbl
x = float(input())
ifx>0:
print(x)
else:
print(-x)
BriGepute oguH OTBET:
a. int
b. float
c. long




2.BBeneno 3naueHue x=2. Uemy Oynet paBHo 3HaueHue y? BBeaute TOJIBKO 3nauenue.
x = float(input())
ifx<0:
print("y=",0)
elifx >0 and x <=1:
print("y=",x)
elif x> 1:
print("y=",pow(x,3))
3.Jlana nporpamma. Yemy paBHO 3HaueHHe z?
from statistics import mean
mas = [2, 4, 8,-4]
z=mean(mas)
print("z=",z)
4. lana nporpamMa Ha si3bike Python UeMy paBHO 3HaueHHE TEPEMEHHOH Z ITOCiIe BBIIOIHCHUS IPOTPaMMBI
mas = [2, 4, 8,-4]
z=sum(mas)
print("z=",z)

5.J1ara mporpamma. C KJIaBHaTypHI BBEeIH 3HaueHUA 2; 3; 4;0. Uemy OyneT paBHO 3HaUCHHE ITEPEMEHHOI S I1TOCTIC BEITIOIHEHUS
HIpOrpaMMBI

s=1;
a=int(input("a="))
while a!=0:
s=s*a
a=int(input("a="))
print(s)
6. an maccuB c=array([[1,2],[2,3],]4,5]]). Uemy paBeH cpe3 c[:1]
BriOepuTe 0IMH OTBET:
a. array[1,2,4]
b. array[2,3]

c. array[2,3,5]

7. Kax Ha3bIBaeTCsl BCTPOEHHBIN B A3bIke Python THN JaHHBIX HEYNOPAJOYEHHON KOJUICKIIUU U3 HyJIs Wix OoJee map KIrod-
3HaueHue?

Bribepure oguH oTBET:
a. char

b. dict

c. string

8.Kakum cioco6om HEJIB3S 00bsBsTE IepeMenHbie B Python

Bribepure oguH oTBET:
a.inta=5




b. a=int(5)
c.a=5

9. Kako# U3 THUIIOB JAHHBLIX HE U3MEHSEMBIC

BriGepure ouH OTBeT:
a. tuple

b. list

C. string

10. Onpenenure Kakue U3 ONICAHUI BEPHBIC
BribepuTte 0AMH WK HECKOIBKO OTBETOB:

a. mi_list=[True, 786, 'Text', 70,2]

b. second_list=(123,"Privet")

c. new_list={True, 786, 'Text', 70,2}

11.Ilepemennas int:
Bribepure ouH OTBET:
a. CHMBOJIbHAs
b. mormueckas
C. BEIICCTBCHHAs
d. nemas
12. Pe3ynbTaT BBIYMCICHUS BBIPAXKECHUS:
(0<5<=3)and (0/0):
BriGepure ouH OTBeT:
a. CHHTaKCHYecKasl OIInoKa
b. True (umu 1)
c. False (uu 0)
13.CumBoxn # B Python o6o3HauaeT
BriGepure ouH OTBeT:
a. MOAKITIOYEHHE TOTIOTHUTEIBHBIX MOIYIeH
b. Taxoif CHMBOJ HE HCIONB3yeTCS
C. KOMEHTapUH
14.dynkuus BBOAA ¢ KIaBUATYpHI B si3bike Python
Bribepure oguH oTBET:
a. input (a)
b. print(a)
c. int(a)
15.CxonbKo pa3 BBIIOJIHUTHCS TEJIO LUK
S=0
While S<10:
print(S)
S=S+1
16.Yto Oyznet B pe3ynbTaTe BBIIOTHEHHUS CIEAYIOIIETo AeicTBus print (23 % 2)
17. lan npumep kojaa u coobuienue 06 ommbke. Kakoii cuiMBoI mporrymieH?
IIpumep kona
a=>5
ifa=35:

print("Ypal')




Coobmienue 00 ommdke
File "a.py", line 3
ifa=5

A

SyntaxError: invalid syntax

Bropas npomexyTouHas aTTecTarus
1./lan maccuB
a=array([ 0, 1, 8, 27, 64,125,216, 343, 512, 729])
YTO OyIeT BBIBEICHO HA SKPaH MPH BHITOJHEHNH KOMaH/HI a[ 8]
2.bubnuoreka matplotlib kak 706aBUTE ceTKy
Bribepure oauH OTBET:
a. pylab.plot
b. pylab.grid
c. pylab.legend
3.C Kakoro MHJIEKca HAYMHAETCsl HyMepalus 3JIEMEHTOB MacCHBa
4.Kakoii Tvn OyzeT y mepeMeHHO X MOCJIe BBITOTHEHHUS JaHHOI MPpOrpaMMBl
x = float(input())
ifx>0:
print(x)
else:
print(-x)
BriGepure ouH OTBeT:
a. long
b. int
c. float
5.lana nporpamma. Yemy paBHO 3HadeHue z?
from statistics import mean
mas = [2, 4, 8,-4]
z=mean(mas)
print("z=",z)
6.BBennTe pesynbTar paboTHI IPOrpaMMBI
liStl — [lll", HZH’ ”3”, H3H]
list2=[]
for i in range(0,len(list1)):
list2.append(i*2)
print(list2)

7.CIucoK 3To




BriOepuTe OMH OTBET:

a. Heu3MeHsieMast TI0CIIeI0BaTeIbHOCTD MTPOU3BOJIBHBIX JIEMEHTOB
b. u3MeHseMas MoCIeq0BATEILHOCTE JIEMEHTOB OJHOTO THIIA

C. Heu3MeHseMas [IOCIIEN0BATENbHOCTE 3JIEMEHTOB OJHOIO THIIA
d. u3MeHseMast MoCIeI0BaTeIbHOCTh MPOU3BOJIBHBIX 3JIEMEHTOB

8.D51eMeHTHI CIIHCKa MePednCIISIOTCS BX

BriOepure onuH OTBET:

a. {} ¢urypssx ckobkax
b. () kpyriabIx ckoOkax

c. [] xBagpaTHBIX CKOOKax
d. BooOme 6e3 ckoOoK

5.3. TeMbl NUCbMEHHBIX Pa0doT (3cce, pedpepaThbl, KypcoBble padoTHI U JAP.)

[IpumepHas TemaTuka ais npoekTupoBanus b/

[IpenmerHas o6macTb

Asnaxkommnanua. OCHOBHBIE CYITHOCTH IIPEAMETHOM 00IacTH: paclCaHue, TOPOA, CAMOJIETHI, MAaCCAKUPBI, COTPYIHHKH,
JOJKHOCTH, IPOJAHHBIE MECTA.

ABTOTpancnoptHoe npeanpustie. OCHOBHbBIE CYITHOCTH PEIMETHOM 001acTH: aBTOMOOMIIN, MapKH aBTOMOOMIIEH, BOTUTEIH,
3aKa34MKH, 3aKa3bl, IPY3bI.

ATEHTCTBO HeIBHXKMMOCTH. OCHOBHBIC CYIIIHOCTH MPEAMETHOMN 00JIaCTH: KBaPTUPbI, PAHOHBI, YIHIIBI, TPOAABIIbI, TOKYIIATEIH,
areHTBbI, CIICIIKH.

Bbank. OCHOBHBIE CYITHOCTH NTPEAMETHOW 00JIaCTH: BKJIATYMKH, THUITBI CIETOB, CUETA, IIOCTYIUICHUS Ha CYET, CHATHUS CO CUETa,
KPEIUTHI, TUIIBI BAJIIOT.

Bubnmorexa. OCHOBHBIE CYITHOCTH MPEIMETHOM 00JIaCTH: KHUTH, aBTOPHI, SK3EMILISIPBI KHAT, U3/1aTeIbCTBA, YNTATEIH,
BBIJJadH, BO3BPATHI.

Knnanka. OCHOBHBIE CYIIHOCTH PEAMETHON 00JIaCTH: NAMEeHTHI, TOCEIICHH)S, HAallPaBJICHNUS, BPadH, CIICIINAILHOCTH,
JMarHO3bI, TEKapCTBa.

Otenb. OCHOBHBIE CYIIHOCTH IPEIMETHOM 00IacTH: HOMEPHOH (DOHA, TUIIBI HOMEPOB, 3aHSITOCTh HOMEPOB, KIINCHTHI, 3aKa3bl,
COTPYIOHUKU.

[TpousBosacTBO. OCHOBHBIE CYLIIHOCTH MTPEAMETHOM 00JIACTH: TOTOBBIC H3JIEINUSI, MaTEepUalIbl, CHELU(PHUKALINH, 3aKa3bl, HAPSIbI,
COTPYAHUKH.

Caunon coToBoii cBsi3u. OCHOBHBIE CYIITHOCTH NMPEIMETHOI o0nacTu: TenedoHsl, TPOU3BOANUTEIH, TIPOJAXKH, OIIEPaTOPbI,
Tapu(HbIE TUIAHbI, TTOAKIIOUEHHS, KITMEHTBI, IPOJIaBIIbL.

CotoBblit oniepatop. OCHOBHBIE CYIITHOCTH IPEIMETHON 001acTH: aDOHEHTHI, Tapru(HBIE TUIAHBI, OMOJIHEHHS CYEeTa, 3BOHKH,
THUIIEI 3BOHKOB, SMS.

Typdupma. OcHOBHBIE CYIIHOCTH IPEIMETHON 00IaCTH: KIMEHTHI, 3aKa3bl, IPOJIaKH, CTPAHBI, TYpHI.

VYuebnsrit mponecc. OCHOBHBIE CYIITHOCTH MPEAMETHON 00JIaCTH: CTYACHTHI, IPEAMETHI, IPETI01aBaTeN, SK3aMEHBI, 3a4EThI,
y4eOHbIE TUIaHbI, CTICIIHATbHOCTH.

[Ipoextuposanne B/l B mpeamerHo# obmactu «AnTekay: OCHOBHBIE CYITHOCTH IIPEIMETHOM 00IaCTH: IEKapCTBO,
MIPOU3BOANTENb, IIOCTABILUK, 3aKa3, PEATH3ALHS

Pabota meHemkepa 1o pabdote ¢ kiueHTaMu. OCHOBHBIE CYIIIHOCTH PEMETHON 00JIaCTH: YCIYTH MPOIABIIbI, KIMEHTHI, 3aKa3,
HaKJIa/IHasl.

ToproBo-nocpeanuueckas ¢pupma. OCHOBHBIE CYIIIHOCTH IPEIMETHON 00JIaCTH: KIIMEHTHI, IOTOBOPHI, TOBAPHI, 3asIBKH, 3aKa3bl,
CKJIaJIbI

Otnen xanpoB. OCHOBHBIE CYIIHOCTH NPEJMETHON 00JIaCTH: COTPYIHUK, JOIDKHOCTB MPHUKa3, TPY0Bask HCTOPUS, JOKYMEHTHI

JononHuTensHble mpuMeTHbIe o0macTu. IIpu BEIOOpE TEMBI U3 IOMOIHNUTEIBHOTO CIIUCKA CTYICHT CAMOCTOSTEIEHO BBIONPAET
OCHOBHBIE CYILTHOCTH JUIsl IPOoeKTHpyeMoit BJ]

1. CrtpaxoBaHue

2. Lennsie Gymaru
3. W3narenscTtBo

4. Buneoreka

5. bonpHuna

6. Canatopuit

7. Berepunapus

8. BritoBrIie yemyru
9. OOmenur

10. IIpokat

11. ABTOMAacTepcKas
12. Myzeit

13. BricraBka

14. Teatp

15. Kunoctyawust




16. TeneBunaeHue

17. Pexnama

18. 3HaKOMCTBa

19. TpynoycTpoicTBo
20. Typuzm

21. Croopr

22. Pri6osoBcTBO
23. Oxora

Kpurepuu onenku

«oTIIHYHOY, 91-100%, NOBBIIIIEHHBIN YPOBEHB

1. PaGoTa BEITIOJTHEHA MTOTHOCTBIO.

2.CtyzneHT npouiesn codecel0BaHue MO BHIIOIHEHNIO pabOTHI.

3. Ilokasan BIaJicHUE TCOPSTHYCCKIM MATEPHAJIOM M BJaJlcHHE HABBIKAMH MPOCKTUPOBaHUS b/

«xopouioy, 75-90%, noporossiil ypoBEHb

1. PaGoTa BEITIOTHEHNE TTOTHOCTHIO, HO IPU COOECETOBAaHUH CTYACHT JIOIYCKAaeT HETOYHOCTH B TEPMUHAX HIIH HE MOXKET
000CHOBATh MIPOEKTHEIH MTPUEM HITH €T0 BEIOOP

2. lonymieHa oHa OmuoOKa uitk 2-3 HeJo4eTa, KOTopble ObLUTH HCIIPABIICHEI B X0€ COOSCeI0BaHNUSI.
«YIOBJIETBOPUTENHHO», 60-74%, MOPOTOBBINA YPOBEHD

JomnyiieHo 6oiiee 0/{HOI OMMOKH, HO CTYACHT BiajieeT 00s3aTeIbHBIMU 3HAHUSMH, YMEHHSMH U HaBBIKAMHU 110 JaHHOI TeMe.
DTO MOYKHO IIPOBEPUTH B X07Ie coOECeI0BaHNUS 10 paboTe.

«HEYIOBJICTBOPUTEILHOY», MeHee 60%, ypoBeHs He cHOPMUPOBAH

1.CTyneHT nOmycTH rpyObIe OIMIMOKU B MTPOSKTHPOBAHUY MPEIMETHOMN 00IacTu.

2. He Bnaneet HaBbikamu pabotel ¢ CYB/]

3. CTyneHT He BJIaJieeT 3HAHUSAMH IO TAHHOU TeMe.

4. He peanu3oBai npoexkT

5.4. OueHo4HbIe cpeACTBA 1JIsl IPOMEKYTOYHON aTTecTalMu

Tunel 1aHHBIX.

[lepemennsie.

UwcaoBbIe THITH TaHHBIX.

Omnepanyu Ha/l YUCIOBBIMU THITAMH JTaHHBIX.

Crtpoxkn.

Crpoku unicod.

BriBoa 1aHHBIX.

BBoj maHHEBIX.

®dopmaTnpoBaHHBII BBOJI/BBIBO/I.

Cnucku.

BripaxxeHHs B CIIACKaX.

Omepatop del.

Hcnonp30BaHUE CITUCKOB, KaK CTEKOB.

Hcnonp30BaHue CIUCKOB, Kak ouepene

Omneparuu cpaBHEHUS IS CIFICKOB

Jlnamna3oHbI.

Koptexu. Otnudme kopTexen oT cioBapei

CrnoBapu.

Oneparop if. OcoOeHHOCTH OIepaTOpPOB CPABHEHUSI.
Omnepatops! mukia. Onepatop for. Onepatop while.3aBepiienue nukia.
[Mponomkenne nnkna. Oneparop pass.

Omnpenenenne GpyHKINH.

[IpocTpancTBO HMEH PyHKINH.

[lepenaua mapameTpos.

[epenada B pyHKIHIO IEPEMEHHOTO YHCIIa apTyMEHTOB.
OneMeHTH QYHKIIHOHATFHOTO IIPOTPaMMHUPOBAHHS.
Crangaptabeie Moxynu Python.

CrangapTHbie Moynu 00paboTku cTpok String u Codecs
Moynb aj1s1 paboThl ¢ MaccBaMu Array

Mopnysb cCOpTUPOBKH CIMCKOB Bisect

Mopnysb aist pabotsl ¢ Web

Moynb ais paboTsl ¢ BJ]

OcHoBbl NumPy: MaccuBbI M BEKTOPHBIE BBIYHCIICHHSI.
WHCTpyMEHTH BU3YaI3auy JaHHBIX st Python.
Beenenne B API 6ubmmorexkn matplotlib.

Bubmmoteka pandas. Benenue B cTpyKTypsl TaHHBIX pandas.
O6nexTr Dataframe u Series.

Busyanmzanus qaHHBIX B pandas.




ArperupoBaHue JaHHBIX U FPYIIIOBBIE ONEPaLHU.

Hayunsle 1 HH)XEHEpPHbIE pacueThl ¢ HCIOIb30BaHNEM ONOIMOTEKH SCipy.

Hayunsle 1 HH)XEHEpHBIE pacueThl ¢ HCIOIb30BaHUEM ONOIMOTEKH scipy. PerpeccoHHbIN aHanm3

Hayunsle 1 HH)XEHEPHBIE pacyueThl C HCIOJIb30BaHNUEM OMOIHOTEKH scipy. KoppenanoHHbIH aHanmms.
Hcnionp3oBaHme CTaHAAPTHBIX OMOIMOTEK JUTA PEIIeHHsT ONTHMHU3aIMOHHBIX 3a/1a4 JINHEHHOTO MPOTrpaMMUPOBAHUS

Kpurepun oneHku

«OTIUYHOY, 91-100%, MOBBILICHHBIA YPOBEHb

CryneHT 1eMOHCTpUpYeT ¢HOPMUPOBAHHOCTD AUCIMIUIMHAPHBIX KOMIIETEHIIMH Ha UTOTOBOM YpOBHE, 00HApYKUBAET
BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIy0OKOe 3HaHUE YIeOHOI0 MaTepHaia, yCBOWI OCHOBHYIO JIUTEPATypy U 3HAKOM C
JIOTIOJTHUTENBHOHN JINTEPaTYpO, PEKOMEH/I0BaHHOH ITPOrpaMMoii, yMeeT CBOOOHO BBINIOJIHATH IPAKTHUECKHE 3a/laHNs,
TIPEAYCMOTPEHHBIE IPOrPaMMOi, CBOOOIHO OTIEpUpyEeT NPHOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH, IPUMEHSET UX B CUTYaILlUsIX
MOBBIIIEHHON CIIOKHOCTH.

«xopomo», 75-90%, moporosslii ypoBeHb

CryneHT neMoHCTpHpYeT c(HOPMHUPOBAHHOCTD AUCIMIUIMHAPHBIX KOMIIETEHIINHA Ha CpPEIHEM YPOBHE: OCHOBHBIC 3HAHUS, YMCHUS
OCBOEHBI, HO JIOIYCKAIOTCS HE3HAYNTEIbHBIE OMNOKH, HETOYHOCTH, 3aTPYIHEHUS [IPU aHATUTHYIECKUX ONepanusix, nepeHoce
3HaHWH ¥ YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLlUH.

«yIOBIIETBOPUTEIBHOY, 60-74%, MOPOTOBBIH YPOBEHD

CTyIeHT IeMOHCTpUpPYeT CPOPMHUPOBAHHOCTH JUCIUIUIMHAPHBIX KOMIIETCHIIHI Ha 6230BOM ypOBHE: B X07€ KOHTPOJIBHBIX
MEPOIIPUSTHHI JIOMYCKAOTCS 3HAYNTEIIbHBIE OIIMOKH, MPOSIBIISIETCS OTCYTCTBUE OTJCIbHBIX 3HAHHUI, YMEHHH, HABBIKOB 110
JUCLUIUIMHAPHOW KOMIIETEHIIUH, CTYACHT UCIIBITHIBAET 3HAUUTEIBHBIC 3aTPYAHEHHS [IPU OTIEPUPOBAHUH 3HAHUSAMH U YMEHUSAMHU
IIpU UX NEPEeHOCEe Ha HOBBIE CUTYALlUU.

«HEYIOBJIETBOPUTEILHOY», MeHee 60%, ypoBeHs He cHOPMUPOBAH

CryneHT geMOoHCTpUpYyeT c(hOPMUPOBAHHOCTH AUCIMIUIMHAPHBIX KOMIIETEHIINHA Ha YpOBHE HI)KE 0A30BOT0, TIPOSIBIISIETCS
HEI0CTaTOYHOCTh 3HAHUM, YMEHHH, HAaBBIKOB.

«HEYIIOBIIETBOPHUTENILHO», MeHee 60%, ypoBeHb He chOpMUPOBaH

JlucuyIumHapHbIe KOMIIETEHIMU He c(hopMHUpOBaHbL. [IposiBiIseTcs MOTHOE WM IPAaKTHIECKH MTOJTHOE OTCYTCTBHE 3HAHUH,
YMEHM, HABBIKOB.

6. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnmaBue W3narenscTBo, roj Om. agpec
JI1.1 | Memynpko B.M. OCHOBBI TTPOTPAMMHUPOBAHHS Ha S3BIKE Pocros-na-Jlony: http://www.iprbookshop.r
BBICOKOTO ypoBHS Python: yue6HOE mocobue HzpaTenscTBO u/87461.html
OxHoTO
(denepanpHOTO

yHuBepcutera, 2017

6.1.2. lono/THUTe/ILHAS JINTepPaTypa

ABTOpBI, COCTaBUTENU 3arnmaBue W3narenscTBo, roj Om. agpec
JI2.1 |Iemynpxo B.M. SI3BIK TPOrPaMMHUPOBAHHS BEICOKOTO YPOBHS Pocros-na-/loHy: http://www.iprbookshop.r
Python. ®dyHkum, CTPYKTYphI JaHHBIX, W3parenscTBO u/87530.html
JIOTIOJTHUTENNBHBIC MOJYJIH: yaeOHOe mocobue IOxHOTO
(dhenepanpHOTO

yHUBepcuTtera, 2017

6.3.1 Ilepeyenb nporpaMMHOro odecreyeHust

6.3.1.1 | AAupexc.bpayzep

6.3.1.2 | Python

6.3.1.3 | Kaspersky Endpoint Security s 6usaeca CTAHJIAPTHBIN

6.3.1.4 | MS Office

6.3.1.5| NVDA

6.3.1.6 | MS Windows



http://www.iprbookshop.ru/87461.html
http://www.iprbookshop.ru/87530.html

6.3.1.7 | LibreOffice

6.3.1.8 |PE1 OC

6.3.2 Ilepeyens nHGPpOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | baza nanHbIX «OneKTpoHHas OubauoTeka ['opHO-ANTaiickoro rocy1apCTBEHHOTO YHUBEPCUTETa)

6.3.2.2 | DnektpoHHO-OnbIMOTEUHas cuctema IPRbooks

7. OBPABOBATEJIBHBIE TEXHOJIOI'HNH

KeNC-METO/T

Mpe3eHTaIHs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAYJIS)

Howmep ayauropuu

Hasznauyenue

OcHOBHOE OCHAIIIEeHHE

319 A2

Kommnsrotepnsrii knacc. Jlaboparopus
PETHOHATIBHON SKOHOMHUKH. Y ueOHast
aAyIUTOpHA IJId MMPOBCACHUSA 3aHATAN
JICKODMOHHOI'O THUIIA, 3aHATUI CEMHHApPCKOro

Pabouee mecto npenogaBatens. [locamounsie Mecta
obygaronuxcs (110 KOJTHYECTBY 00yJArOIIMXCS).
KoMmmbroTepbl, MHTEpaKTHUBHAS JOCKA C TIPOESKTOPOM,
HOAKIIIOYEHHE K CETH UHTEPHET

THUIIa, KypCOBOT'O POEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX PaboOT), IPYIITOBBIX
1 MHAWBUTYJIbHBIX KOHCYJIbTAINH,
TEKYIIET0 KOHTPOJIS ¥ IIPOMEKYTOUHOMH
arrecranuu. [lomerienune st
CaMOCTOSITENIbHON paOOThI

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHHNIO JUCHUIIJIMHBI (MOAYJIST)

1. IInanupoBaHne M OpraHM3alMsA BPEMEHH, HEOOXOMMMOTO U HM3yYEHHS IUCIUIUIMHBL
Pexomennyercst crnemyromuM oOpa3oM OpraHM30BaTh BpeMsl, HEOOXOAMMOE IS U3y4eHHUS
JUCLUIUIMHBL

N3yuenne KOHCTIEKTA JIEKIIUHU B TOT K€ JACHb, Mocie Jiekuuu — 10-15 MunyT.

W3yuenue koHCIEKTa JEKIMU 32 I€Hb NIepe] caenyromei Jexuueid — 10-15 munyT.

V3yueHne TeOpeTHYECKOro MaTepuara 1o yueOHUKY U KOHCIIEKTY — 1 4ac B Heemo.

[ToxroroBka k 1adopaTopHOMY 3aHATHIO — 30 MUH.

Bcero B Hegento — 2 gaca 55 MUHYT.

2. OnmcaHue MOCIIENOBATEIPHOCTH ACHCTBUH CTyHeHTa («CIEHApHH H3ydeHHS

JMCIUTUIMHBI» ).

Ipn n3ydeHNn TNCIUIUTIHEI OYEHB MTOJIE3HO CaMOCTOSATENIFHO N3ydaTh MaTepHall, KOTOPHIH eIme

He MPOYHTaH Ha jekiun. Toraa nexmus OyneT ropazno moHsTHee. OJHAKO Jerde Ipu H3ydeHUH
Kypca ClIeZIoBaTh U3JI0)KEHHIO MaTepHaa Ha JIEKIMH. [ moHUMMaHus MaTepuala ¥ KaueCTBEHHOTO
€ro YCBOCHHUS PEKOMEH/IYEeTCsI TaKasi OCIIEJ0BATEIbHOCTD ISHCTBHUMI:

1. ITocne mpocTymmBaHus JEKIWH 1 OKOHYAHHS YICOHBIX 3aHATHH, IIPH HOATOTOBKE K 3aHATHAM
CIIEAYIOIIETO MAHS, HYXHO CHadala MPOCMOTPeTh W OOQyMaTh TEKCT JICKIMU, MPOCITyIIaHHOW
cerogss (10-15 munyT).

2. Ilpn moAroToBKe K JIEKIMH CIEAYIOIIEro JHS, HYXHO IPOCMOTPETh TEKCT IPEABIIYIIeH
JIEKIMH, TIOAYMaTh O TOM, Kakasi MOXeT ObITh Tema cieayromeit gexiuu (10-15 MuHyT).

3. B Teuenue Henenu BeIOpaTh BpeMs (1 yac) st paboTsl ¢ IUTEPaTYpOH MO aIrOPUTMUUECKUM
MeToaM B OHOJIMOTEKE MM U3YIHUTh JOTIOIHUTEIBHYIO JINTEPATypy B 3JIEKTPOHHOH (opme.

3. MeToandeckue peKOMEHJAIUH 10 TTIOTOTOBKE CEMUHAPCKUX M MPAKTHYECKUX 3aHATHH.

Ilo mamHOMY Kypcy IpedycMOTpPEHBI JIaDOpaTOpHbIE 3aHATHA B KOMIBIOTEpHOM Kiacce. IIpu
HO/rOTOBKE K J1a00OpAaTOPHBIM 3aHATHSM CIEIYeT M3Yy4HUTb COOTBETCTBYIOLIMI TEOPETHYECKHUit
Matepual 1o 36Ky IporpaMMupoBanus Python.

TeopeTndeckuii MaTepuai Kypca CTaHOBHTCS OoJiee MOHATHBIM, KOTAa JOMOTHUTEIBHO K
HPOCIYIMBAHUIO JIEKIIMU U N3YYEHHUIO KOHCIIEKTa, U3y4aOTCsl M KHUTH I10 IPOrPAMMHUPOBAHUIO.
Jlutepatypy 1o Kypcy «SI3bik nporpamMmmuposanust Pythony pekomengyercs u3ydaTs Ha caiTax
http://www.python.org/ , http://www.enthought.com/products/epdlibraries.php , koTopbie comepxat
B CBOOOJTHOM JIOCTyIE BCe HEOOXOTUMBIE TUCTPUOYTHBBI, MOIHYIO HH(GOPMAIMIO U YPOKH IO
HporpaMMupoBaHuio Ha si3bike Python. Tlone3Ho ncrnonb30BaTh HECKOJIBKO YHEOHHKOB MO KypCy
«IIporpammupoBanue Ha Pythony». OmHaKo Jerde 0CBOUTH Kype MPHAEPKUBAsICH OJJHOTO YIeOHHUKA 1
KOHCIEKTa. PekoMeHyeTCst, KpoMe «3aydnBaHUsD» MaTepHaa, TOOUThCSA COCTOSHIS TOHIMaHHS
U3y4aeMoii TeMbl AUCUUILINHBL. C 3TOH LENIbI0 PEKOMEHYETCs TI0CiIe M3yYEHUS OYEPEIHOTO
naparpada BBIITOIHATH HECKOJIBKO ITPOCTHIX YHPAXHEHUH 10 MPOrPaMMUPOBAHUIO Ha JAHHYIO TEMY.
Kpowme Toro, oueHs 1mosie3H0 MBICIIEHHO 337aTh ce0e CIeIyIore BOMPOCH (M TompodoBaTh
OTBETUTH Ha HUX): O UeM ITOT Haparpad?, Kakue HOBbIe OHSITUS BBEJCHBI, KAKOB UX cMbIca?. [Ipu
U3YYEHHH TEOPETHUECKOI0 MaTepHaia BCer/ia Hy>KHO PUCOBATH CXEMBI MIIN I'Pa(QUKH.

Heo0xommMo H3ydHuTh 1a00paTOpHYIO PadoTy MPEABIAYIIECTO 3aHATHS ¥ BEIICHUTE T€ BOTIPOCHI,




KOTOpBIC [TOKA3aINCh HETIOHATHBIMU. [Toe3H0 BHAaYase NOMBITaThCA HAMHCATh IPOIPaMMHBIN KOX
CaMOCTOSITENIBHO, a 3aTEM CPABHUTb €r0 C TEM, 4TO OBbLI PAacCMOTPEH Ha MPEIbIAYIEM 3aHATHH.
Takoif OAXOA TO3BOJNAET CTyAEHTaM OBICTpee OCBOWUTH ANTOPHUTMHYECKHE METOIBI SI3bIKA H
COKPATHUTh BpeMs Ha €Tr0 U3yUCHHUE.

4. Pexomenganuu no paboTte ¢ auteparypoil. TeopeTnueckuil MaTepuan Kypca CTAaHOBUTCS

GoJree MOHATHBIM, KOT/IA JOIIOJHUTENBHO K IPOCIYIINBAHHIO JICKIUH ¥ U3Y4EHHIO KOHCIEKTa,
M3YyJaroTCs M KHUTH [0 IIPOrPaMMHpPOBaHHI0. JInTeparypy 1o Kypey «SI3bIK IporpaMMHpPOBaHHS
Python» pexomenayeTcs u3ydats Ha caiitax http://www.python.org/,
http://www.enthought.com/products/epdlibraries.php , KoTopbie coaepkaT B CBOOOTHOM JTOCTYIIE

BCC HEOOXOIMMBIE THCTPUOYTHBEI, MOJHYIO HHYOPMAIMIO M YPOKH IO MPOrpPaMMHPOBAHHIO Ha
sa3pike Python. TTone3Ho ncmoap30BaTh HECKOIBKO YUeOHHKOB 10 Kypcy «IIporpaMmupoBanue Ha
Python». Onnako nerde 0CBOUTH Kypc NPUAEPKUBASCh OJHOTO y4eOHHKA U KOHCIIEKTA.
Pexomenyercs, KpoMe «3aydUBaHUsD» MaTepuaia, JOOUTHCS COCTOSHUS TOHUMaHHS U3y4acMOi
TeMbI TUCIAIUINHEL. C 3TOH IENbI0 PeKOMEHYETCsI IOCIIe H3y9IeHHs O4epeJHOro naparpada
BBIIIOJTHUTH HECKOJIBKO MPOCTHIX YIPAKHEHUI! 0 IPOrpaMMHUPOBAHUIO HA TaHHYIO TeMy. Kpome
TOT0, OYEHB I10JIE3HO MBICICHHO 33/1aTh ce0e ClIeyIoNIHe BOIPOCH (M MONpPoOOBaTh OTBETUTH HA
HHX): 0 9eM 3TOT naparpad?, Kakue HOBbIC OHITHS BBEICHBI, KAKOB UX cMBICT?. [Ipn m3ydeHnn
TEOPETHYECKOr0 MaTepraa BCEeria Hy)KHO PUCOBAaTh CXEMBI IJIH rpaduku.

5. CoBeTsl IO MOJATOTOBKE K JK3aMeHY. JIOMOJIHUTENBHO K H3YUCHUIO KOHCHEKTOB JICKIUU
HE0o0XO0MMO IMOJIB30BaThCsl yUeOHUKOM IO IPOrpaMMHUpOBaHuI0. KpoMe «3aydnBaHusy MaTepuaia
3agera, O4YeHb BAXKHO JOOUTHCS COCTOSHHS NMOHMMAHMSA H3y9aeMbIX TeM IUCIUITIMHBEL . C 3TOit
HEeIbI0 PEKOMEHIYETCs TOCe H3YdeHUs O4depeJHOro maparpada BEIIOIHUTH HECKOIBKO MPOCTHIX
yIpaXKHEHUH MO0 MPOrpaMMHUpPOBAHHIO HA JaHHYI0 TeMy. Kpome Toro, oueHb MOJE3HO MBICIEHHO
3a7aTh cebe CIeIyIoNre BOIPOCH (1 IMONpoO0BaTh OTBETHTH HA HUX): O YeM 3TOT maparpad?, Kakue
HOBBIC IOHSATHS BBENEHBI, KaKOB HMX CMBICH?. IIpH M3ydeHHH TEOPETHUECKOTO MaTepHaia BCerja
HY)KHO PHCOBATh CXeMbI UM TpauKH. B KOHIIE MOATOTOBKH K 3a4€Ty IOJIE3HO CAMOCTOATENIBHO
HaIicaTth IIporpaMmy 3adera/sK3aMeHa.




