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JIUCT COI'JIACOBAHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'U ITOCTPOEHUSA NHTEJ/UVIEKTYAJIBHBIX ITPOI'PAMMHBIX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

MK-93 — CnocobeH TreHepUpOBaTh HOBbIe WJEW [ pelleHdsl 3afad  [UGPOBOH  SKOHOMUKH,
abcTparvpoBarbCsi OT CTaHAApTHBIX MOZeJiel, TiepecTpavBaTh CJIOKUBIIMECS CrocoObl pelieHHs 3afad,
BBIJIBUTaTh a/IbTePHAaTUBHbBIE BADUAHTHI A€HCTBUH C 1]e/Tbi0 BEIDAOOTKH HOBBIX ONTUMA/IbHBIX aTOPUTMOB

OTIK-2 — CrnocobeH TOHMMATh TPUHIUIBLI pabOThl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOIOTUH U
HCII0/Ib30BaTh MX Ji/Is PelleHus 3azau podeCcCHOHaIBHOM AesaTelbHOCTH

OIIK-8 — CrnocobeH pa3pabarbiBaTh aJrOPUTMbl W KOMITBIOTEDHBIE TIPOTPAMMBI, TIPUTOLHBIE IS
MPAaKTHYeCKOro NTpUMeHeHUst

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
ITK-93
3HAHUS:
3HATb A/ITOPUTMbI ¥ CTPYKTYPbI JAHHBIX /151 3)(eKTUBHOTO pellieHus 3a/ay;;
YMeHUsi:
YMETh MPUMEHSATh SI3bIKH ITPOTPAMMHUPOBAHHS /IS peau3aliii MPOrPaMMHBIX PelleHNH;;
HABbIKU:
06/1alaTh HABLIKOM OTJIQ[KW W ONTUMH3AIMK KOJ@ /I TIOBBINIEHUS TPOU3BOAUTENLHOCTH U
Ha/Ie)KHOCTH TTPOTPaAMM;.
OIIK-2
3HAHUS:
3HATh OCHOBBI AITOPUTMHU3ALMU U CTPYKTYPBI JaHHBIX 711 3pdeKTUBHOrO pereHus 3a/au.;
YMeHUs:
yMeHUe TIPUMEHSITh A3bIKH MTPOrPaMMUPOBAHUS /ISl peaiu3al[iy POrPaMMHBIX PelleHuH. ;
HABbIKU:
o6/aflaTb HaBBIKOM UTEHHsS W aHa/aM3a 4Yy)KOTO KoJa, JOKYMEHTAlud K Oubarorekam, paboTel C
oduranbHOM foKyMeHTaluel Python..
OIIK-8
3HAHUA:
3HATh OCHOBBI TIOCTPOEHUSI A/ITOPUTMOB JIJIST PeIlleHUs 3a/1au. ;
YMeHusi:
yMeTh MPUMEHSTh aJITOPUTMBI M KOMITbIOTEpPHBIE TTPOrPaMMBI [I/Is1 BBITIO/THEeHHST 3a/1au. ;
HABbIKU:
00/1a7jaTh HABBIKOM pa3pabaTbiBaTh pabOTaOIIMI POrPAMMHbIN KOI..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminaa TEXHOJIOTUN ITOCTPOEHUSA UHTEJVIEKTYAJIBHBIX ITPOTPAMMHBIX
CUCTEM sBisieTcsl JUCLIMTUIMHON 00sA3aTeIbHOM YacTu 0;10Ka 1 mporpaMMbl MOITOTOBKY TI0 HAIIPaB/IeHUIO
24.05.01 I1poexmuposaHue, npou3go0Cmeo U IKCh/Iyamayusi pakem U pakemHo-KoOCMU4ecKux KOMn/ieKcos.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
KUBEPOU3NYECKUE CUCTEMBI.

Copep>kaHye AUCLUATIIMHBI sBiisieTcst ocHoBOoH 11 ocBoenus aucturuivii: UHTEJIVIEKTYAJIBHBIE
ABTOMATU3NPOBAHHBIE I[TPONU3BO/ICTBA, METO/JbI OGPABOTKHU BOJIBIIINX JAHHBIX B
CJ/IOKHBIX TEXHUYECKMNX CUCTEMAX, METOJbI ITPUHATUSA OIITUMUN3AIINMOHHBIX
PEIIIEHWI, MOJE/IMPOBAHUE TIIPOIIECCOB YIIPABJIEHUSI WH®OPMAIIMOHHO-
N3MEPUTEJIBHBIMUA U YITPAB/IAIOIIIVUMUA CUCTEMAMU, [IN®POBAA TPAHC®OPMAILINA
IMPOMU3BOJCTBEHHBIX CUCTEM: METO/ABI 1 TEXHOJIOT' .

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

e OIIK-2 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMeHHBIX MH(OPMaIMOHHbBIX TeXHOJIOTHI U
HCII0/Ib30BaTh MX /s PelleHus 3a/a4 podeCcCHOHaIBHOM [esaTelbHOCTH

¢ [TK-94 — CniocobeH K yrpap/ieHnto nHhbopMalyeli 1 JaHHBIMU, ITOMCKY UCTOUYHUKOB UH(OPMaIUK 1
JlaHHBIX, BOCIIPUATHIO, aHaJI3Y, 3alIOMUHAaHUIO0 U NepeZiade MH(POPMaLMK C UCTI0Ib30BaHUEM LIU(PPOBBIX
CpeJCTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TIpY paboTe C TIoMyYeHHbIMU U3 Pa3/TMUHBIX UICTOUYHHUKOB
JIAaHHBIMU C 1]e/1b10 3P GeKTUBHOTO HCIT0/Tb30BaHUS TIOyUeHHOU HHGOPMALIUK AJIs PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Beegenue B Python. OCHOBbI CUHTaKCHCa, TUIIbI [JAHHBIX,
BBO/I/BBIBO/I, /IMHElHbIe anropuT™bl. [ToHATHS HHbOPMaLUs U
nH(OPMaLMOHHBIEe TEXHOJIOTHH, IPOrPaMMHPOBAHHUE, SI3bIK U Cpea
TIpOrpaMmMHUpOBaHUA. OTaribl HalMCaHUs TIpOrpamMmmel. ATII‘Opl/lTMI)I " 6}10K-
1 2 cxembl. OBt 0630p si3bika Python. OcHoBbl pa6oTe! B IDLE. Ba3oBblit 2 12 6 6 10 2 20 2
CHHTaKCHC ¥ OCHOBHBIe KOMaH/b! s13bIKa Python. IToHsiTHe niepeMeHHOH,
TpEﬁOBaHl/IH K UX HaHMEHDBﬂHl/IlOAHE}ID‘-II/ICIIEHHI)IE [AaHHbIE,
Bell|eCTBeHHbIE IaHHbIe, CTPDOKOBEIE IaHHbIE, JIOTHUeCKHEe AaHHbIe.
1 2 Pa3pen 2. BeTB/ieHusi ¥ UKJIBL. YCJIOBHBIE OIEpaTopsl, LUK/ for, 34 16 3 8 18 20 20 20
while, pekyppeHTHBIe BbIUMCIeHYs], onepaTop break.
Paspen 3. CTpyKTyphl AaHHBIX. CITUCKH, KOPTEXXH, CI0BapH, MHOXXECTBA.
1 2 Ba3oBble aropuT™Mbl 06paboTKH. DYHKIIUK U METOZBI PabOThI CO 16 8 4 4 8 20 20 20
CIMCKaMM, KOpPTe)XaMH, C/I0BapsiMH, MHO)KecTBaMu. Cpe3bl.
1 2 Paszpen 4. ®ynkuuu u Mopyi. OnpejiesieHre GyHKLUMM, apryMeHThI, 38 20 10 10 18 20 20 20
obnactb BuuMocTH, lambda-dyHKipu, UMIopT 61G/IHOTEK.
Pazaen 5. BubMoTexu AJIA HHTE/VIEKTYa/IbHOI'0 aHa/Iu3a JaHHBIX.
1 2 W3yuenue 6ubnuorexk math, pandas, numpy,mathprolib, random. PaGora c 34 12 6 6 2 20 20 20
[JaHHBIMH C UMII0/Ib30BaHKeM 6ubnuorek math, pandas,
numpy,mathprolib, random.
Bcero 3a 2 cemecTp 144 68 34 34 76 100 100 100
Bcero no gucuuninHe 144 68 34 34 76 100 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHUe
Tema npakTHUeCcKoro 3aHATUSA ayp.
n/n pa3fae/a JUCHMILIMHBL
4yacoB
YcranoBka cpegpl (VS Code, PyCharm, IDLE Python,
1 |Pa3gen 1. Beemenue B Python. |Jupiter). ITepBasi mporpaMma: BBOZ/BBIBO/I, THTIBI IAHHBIX, 6
BBIUHC/IEHUS.
Pellienue 3a1au Ha BeTB/IEHUS U LIMK/IbI( UUC/IOBBIE PS/IbI
2 |Pa3gen 2. BeTBneHus U LIUKJIbI. A . I ( PAABL, 8
TaOynsaLust QyHKLMIN)
OO6paboTKa CITHMCKOB: TOMCK, COPTUPOBKA, Cpe3bl. PaboTa co
3 |Pa3gen 3. CTpyKTyphI JaHHBIX. P » COPTHP » P 4
CJIOBapsIMHU.
Co3gaHue MoJib30BaTe/IbCKUX (PyHKIMH. [lepenaua
4  |Pa3zpen 4. DyHKUMU U MOLY/TH. A bymKny PeA 10
rnapaMmeTpoB. DyHKIIMU BBICLLIErO MTOPSKA.
Paszen 5. Bubnuoreku as .
A A Busyanusaims ganHeix (mathprolib). Beruucienus ¢ numpy
5  |AHTe/UIeKTyaJbHOTO aHa/lIn3a . 6
u pandas. ['eHepaliyst c/iyuaiiHbIX JaHHBIX.
JaHHBIX.
Bcero 3a 2 cemecTp 34
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHMe pasjeia Oonem,
Copep)xaHue yueOHOro 3afaHust
n/n JUCHUNTAHBI yacoB
1 [ToaroroBka K npakThyeCKUM 3aHATHAM 4
N3yueHue rpeayCMOTPEHHOMN IPOrPaMMOM
2 |Pa3men 1. Beenenue B Python. Y PEAY p ' 1porp 4
JUCLVIIMHBI peKOMEH/lyeMOU JIUTepaTyphl
3 Odopmienue oTuera 2
4 IToaroToBKa K pakTU4yeCKUM 3aHATUSM 12
5 OdopMiieHre OTUeTa 2
Pa3pen 2. BeTBneHus ¥ LIUK/IBL bop = -
6 N3yuenuie ripelyCMOTPEHHOU MTPOTPaMMOM 4
VCLIUTITMHBI peKOMeHyeMOoM TTepaTyphl
7 |Pasgen 3. CTpyKTYpHbI JaHHBIX. [ToagroroBka K rpakTAYeCKUM 3aHATHSIM 4
6 36235




8 Odopmiienne oTueta 2
9 N3yuenue npe,quMOTpeHHoﬁunporpaMMoﬁ ’
JVCLIUIUIMHBI PEKOMEHlyeMOM JINTepaTryphl
10 [ToproToBka K npakTvyeCcKUM 3aHATHSM 14
11 Pasgen 4. ®yHKUMU 1 MOZY/N. Ogopwnenne oryera - — 2
12 N3yuenue Mpe/lyCMOTPeHHOH MporpaMMok 2
JUCLIUTIIMHBI PeKOMEH/IyeMOM JIUTepaTyphl
13 [ToaroTroBka K ripakThueCKUM 3aHSITHSIM 18
14 |Pa3gen 5. Bubnvoreku ajist Odopmienue oTuera 2
15 VIHTE/I/IEKTYa/IbHOTO aHa/IM3a JAHHBIX. |[I3yyeHue TIpe, AYCMOTPEHHOﬁUHPOFpaMMOﬁ )
JUCLIUTIZIMHBI peKOMeHyeMOH TUTepaTyphl
Bcero 3a 2 cemectp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIUITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 6 7 |8 9 10 |11 (12| 13 |14 |15 16 17
2 nIi3 AP | WUII3 urs3 | ap nri3 AP | WUII3

‘YcioBHbIe 0003HAUCHUSA:

¢ TP — nriarHocTHYecKas pabora;

o UII3 — unAMBUAYya/IbHOE TIPAKTUUECKOE 3aiaHue.

TEKYH.[Hﬁ KOHTPOJIb yCII€eBA€MOCTH CTYyJEHTOB IIPOBOAUTCA B AWUCKPETHBIE BpEMEHHbIE MHTEPBAJIbl B

cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;

WHAWBW/Yyd/IbHOE TMPAKTUYE€CKOE 3adHHE.

IIpome)xyTouHas arTecramusi IIPOBOJUTCS B (hopMax:

SK3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. [. Beigep. . Uucteiit Python. Tonkoctu nporpammupoBanus s ipogu. Cankr-IletepOypr: [Tutep,
2021, 5. pec.

2. 1. FO. ®énopos. . [IporpaMMupoBaHue Ha si3blKe BICOKOTO ypoBHs Python. Mocksa: FOpaiit, 2023, 311
pec.

3. H. A. Jlectenko, W. [I. MamaeB. TexHoiorusi 00pab0OTKU JJaHHBIX Z/1s1 TIPeIMETHO-OPHUEHTHPOBAHHbIX
3a7au Ha si3bike Python. BI'TY "BOEHMEX" um. 1.®. YctuHoga, 2024, 12 3k3.

4. H. A. Jlectenko, U. [I. MamaeB. TexHosiorust 00pabOTKH JaHHBIX /|15 IPeAMETHO-OPUEeHTUPOBAHHBIX
3agau Ha si3bike Python. BI'TY "BOEHMEX" um. [1.®. YctuHoBsa, 2024, 351. pec.

5. @. [onne. . I'nybokoe oOyuenue Ha Python. CankT-ITeTepOypr: ITutep, 2021, 351. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.
5.3. Ilepuoguueckue U3gaHus:
1. IpuknagHas ua(pOpMaTHKa.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — O6pa3oparesibHas miardopma «HOpaiit». [IJ1s1 By30B U CCY30B.;;
2. https://e.Janbook.com/ — 3BC JlaHsb;.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:

1. Habop cpeAcTB TpaHC/IALNMH, KOMIIOHOBKH, OT/IaIKK M BbIMoHeHus Python 3.X ¢ MHTerpupoBaHHOM
cpezoii paspaborku IDLE.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Habop cpe/cTB TPaHCIISLMN, KOMITOHOBKHU, OT/IaJKH 1 BBITIONHeHUs: Python 3.X ¢ HHTerpupoBaHHOM
cpenoii paspaborku IDLE.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'M IIOCTPOEHUS NHTE/VIEKTYA/IBHBIX ITPOTPAMMHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Jucouminaa TEXHOJIOTYN ITOCTPOEHUA MHTE/UVIEKTYAJIBHBIX ITPOI'PAMMHBIX
CUCTEM sBiisieTcs AUCLUIUIMHON 00A3aTe/IbHOM YacTH 0/10Ka 1 nmporpaMMbl MOATOTOBKY 110 HAIIPaB/IEHHIO
24.05.01 IIpoekmupoeaHue, npou38o0CmMe0 U 3IKCNIyamayus pakem U pAKemHO-KOCMUUECKUX KOMMN/eKCOo8.
OuciyrnvHa peanu3yercss Ha dakynsrere H PoboToTexHWKa YW WHHOBAIMOHHas umkeHepus BI'TY
"BOEHMEX" um. [I.®. Ycrunosa kadeapoit H2 [IporpamMmHasi HHKeHepysi ¥ UHTe/IeKTYa/lbHble CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-93 CriocobeH reHepyupOBaTh HOBbIE Hier ZJIsl PellieHust 3a/au L POBOM SKOHOMUKH, aOCTparupoBaThbCst OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CITOCOObI PelleHus 33/iad, BbI/[BUTaTh aJbTepPHATUBHbIE
BapUaHThI IEUCTBUH C 1]eJ/IbI0 BEIPAOOTKU HOBBIX ONITUMAJIbHBIX a/ITOPUTMOB;
OIIK-2 CnocobeH TIOHUMAaTh TPUHLUIBEI Pab0Thl COBPEMEHHBLIX WH(MOPMAIMOHHBIX TEXHOJOTHH U
WCII0/1b30BaTh UX ZJIs pellieHus 3ajjau npodeCcCHOHa/IbHOM /1eaTeTbHOCTH;
OIIK-8 CriocobeH pa3pabarbiBaTh aArOPUTMBI U KOMITbIOTEPHBIE TIPOTPaMMBI, TIPUTOHBIE /IS TIPAKTHYeCKOTo
[IPUMEHEHMUS.

CojeprKaHue JUCIUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabOTKOM a/rOpPUTMOB, CO3IaHHUEM
MPOTPaMMHOTO ObecriedeHus] U aBTOMaTU3aliell MPOLIeCCOB il PellleHus] TPAaKTUYeCKUX 33/jad C TTOMOII[BIO
BBIUMC/TUTE/IBHBIX CUCTEM.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e UHIUBH/yaJbHOE TIPAKTUYECKOe 3a/IaHHe.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHast pabora
cTypeHTa (76 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'HM IIOCTPOEHUS NHTE/IVIEKTYA/IBHBIX ITPOT'PAMMHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHHne padoThI Pexomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue B Python.
[NogroroBka K NnpakTHyeCcKUM 4
3aQHATUSAM
- H. A. Jlectenko, U. [I. Mamaeg. TexHosiorusi 00paboTKu
W3yuenue npesycMOTpeHHOU
IpOrpAMMOi AMCIATUTAHE ,Z[aHHbI.X [t HReAMeTHo-opreHTHpOBaHHLIX 3a/jau Ha SI3bIKe 4
DEKOMEH/IyeMOii /THTeparyphl Python: BI'TY "BOEHMEX" um. [I.®. YctuHora, 2024 (1-6)
Odopmenne oTueTa 2
Wroro no pasgeny 1 10
Pa3pesn 2. BeTB/1eHUA ¥ UKJIBI.
INogroroBka K NMpakTH4YeCKUM 1
3aQHATUAM
Odopmenne oTueTa @. Ione. . 'my6okoe obyuenune Ha Python: CaHKT- 2
V3yueHue npe/lyCMOTPeHHOM IerepGypr: Ilurep, 2021 (1-2)
MpOrpaMMOl JUCLIUTLIUHBI 4
peKoMeHAyeMOU TUTepaTypbl
Wroro no pasgeny 2 18
Pazgen 3. CTpyKTypbl AAHHBIX.
[TogroroBka K NnpakTH4YeCKUM 4
3aHATUAM
Odopmenne oTueTa [. Beiigep. . Uucteiit Python. ToHkocT nporpaMMUpoBaHus 2
M3yueHue rpeyCMOTPeHHOI nyis ipocu: Cankr-TTetepOypr: TTutep, 2021 (2-4)
MpPOrpaMMOM AUCLIUTI/IUHBI 2
pPEeKOMeHAyeMOU TUTepaTypbl
Wroro mo pazzeny 3 8
Pazgen 4. ®yHKIUM 1 MOAY/IN.
[MoaroToBKa K mpakTH4yeCKUM 14
3aHATUAM
Odopmenue otueTa . 0. ®énopos. . [IporpaMMupoBaHue Ha s3bIKe BBICOKOIO 2
V3y4eHne npe/yCMOTpeHHO ypoeHs Python: Mocksa: FOpaiit, 2023 (3-4)
MpOrpaMMOM AUCLIUII/IUHBI 2
pPEeKOMeHAYyeMOU TUTepaTypbl
Wrtoro mo pazgeny 4 18
Pazjen 5. BUO/IMOTeKH /I/Isi HHTE/I/IEKTYya/IbHOT0 aHA/IM3a JaHHbIX.
IToaroroBka K npakTU4ye CKUM H. A. Jlecrenko, U. /. MamaeB. TexHonorus 06paboTku 18
3aHATUAM JlaHHBIX [1/11 IPeAMEeTHO-OPUEHTHUPOBAHHBIX 3a/la4 Ha SI3bIKe
OdopmreHue oTyeTa Python: BI'TY "BOEHMEX" um. [I.®. YctuHoBa, 2024 (4) 2
N3yueHue ripelycCMOTpeHHOM 2
TPOTrpamMMOi TUCLUITTUHBI
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pPeKOMeHyeMOM JINTepaTyphbl |

Wroro no pasgeny 5

22
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOTUM IIOCTPOEHNSI UHTE/VIEKTYAJIBHBIX ITIPOT'PAMMHBIX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
* UHAWBUAYyaJbHOE TPaKTUUYeCKOe 3ajlaHue;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

NuapuBupyanbHOe NpakTHUYeCcKoe 3a/iaHue
INepeueHb UHUBUAYAIBHBIX 3a/laHUI:
1. Beegmenue B Python.
2. BeTBNeHWs U LJUKIIBL.
3. CTpPyKTypBbI JaHHBIX.
4. OyHKIUU U MOAY/IU.
5. BubnoTeku A1s1 MHTe/UIEKTyalbHOTO aHaIM3a JaHHbIX.
VHauBuayanbHOe 3a/jaHue CUMTAeTCs BBIMTOJIHEHHBIM U 3allMIeHHbIM YCIIeLHO [IPU YCI0BUU:
- Ha/IMYMsi MPOrPaMMHOr0 KOZa, pean3yoLero NoCTap/AeHHY0 3a4a4y;
- HA/IMYMS OTYEeTa;
- 3alUThI UHWBUYaJILHOTO 33a/laHus TT0 KOMILIEKTY TeCTOBBIX BOIIPOCOB [i/Is1 3aIlIUThI UHVUBU/yaJIbHBIX
3a/laHui, pa3MeltieHHOro B Y MK AUCLUTIIMHBL

JK3aMeH

I'padvik KOHTPOJILHBIX MEPOTIPUSTHI TTPe[yCMaTPHUBAET BhITIOJIHEHHE CTYeHTOM TISITH
VHIUBUIya/IbHBIX 3a[JaHUH, KaXK/0€ U3 KOTOPhIX MOXeT ObITh OI[eHEHO COTJIACHO TeXHOIOTHUECKOU KapTe
IUCHUILTAHLIL. Takke B paMKaX Kypca MPOBO/STCS TPU JUATHOCTUUYECKHE paboThl, KaXK/asi U3 KOTOPhIX
otieHuBaeTcs Ha 10 6asIoB NP YCIOBHUU YCIEITHOTO TPOXOXKAEHUS.
O1jeHKa 3a 5K3aMeH BLICTaBJISIETCS 10 CyMMe pe3y/IbTaTOB KOHTPOIBHBIX MePOTIPUATHHN, IPOBOJUMBIX B
TeueHHe ceMecTpa. MakcuMasbHas cymma 6asioB 3a cemectp — 100 6annos.
HabpaHnHas utoroBasi cyMma 0asiyioB TiepeCUMTLIBAETCS B OIIEHKY T0 C/IeIYIOIel cXeMe:
- 60 — 74 6a/I0B — yIOBIETBOPUTENBHO;
- 75 — 84 bGasa - XopotIo;
- 85— 100 6a/1710B — OT/INYHO.

B ciiyuae Hecoriacusi CTyfleHTa C OLIEHKOH, BBICTaB/sieMol coriacHo BPC, MoXKeT ObITh TIPOBE/IEH SK3aMeH,
BOITPOCHI K KOTOPOMY pacriofaratorcsi B YMK guctrivHbl. B 3ToM ciydae 5K3aMeH IPOXOJUT 10 OumeTam.
Kaxaplil et comep kuT [iBa Boripoca U 3aziady. KoppeKTHBII OTBeT Ha OJMH BOIIPOC U YaCTUYHO PeLlIeHHYI0
3a/iauy - "yzoBieTBopUTebHO", T1o/HbIe OTBETHI Ha [iBa BOIIPOCA U YaCTUYHO pellleHHas 3a/aJda -'"’Xxopouio”,
b0 HeroJIHbIe OTBETHI Ha [iBa BOTIPOCA Y TIOJIHOCTBIO KOPPEKTHO pellieHHas 3aJaya -"'Xopoio" . Pa3BepHyThIit
OTBeT Ha /iBa BOIPOCa U MOJIHOCTBIO KOPPEKTHO PellleHHas 3a/ava- "OT/IMYHO"
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AyauTopHbIe <
3aHATHSA B W =
KOHTAKTHOH | & o g £ g %
dopme T E = ==t
=" -] Q= < [~
= o) I~ = @ (&)
O | o HaumeHnoBanue = o g S B 8 S
£ E pasgesos u 7 S 5 3 g £ T
X | & | AMAAKTHYeCKHX e{HHHI] 8 E E|gE § s o S E %
O = 2 |E5|58 =
&) ) = = -] < (@)
M E | 58|05 m N N o T
=N
= i i~ [~ =
= g | 2| B =
E o | O©o S
WNupvBuayansHOE
1| 2 gaiﬁz’; 1.Beepenne s | o) | 15 | g | 6 | 10 | 20 | 20 | 20 | mpakmuueckoe
y : 3a/laHue
WNupvBuayansHOE
1| 2 P;iff; 2. Beterenunam | 5, | 16 | g | g | 18 | 20 | 20 | 20 | mpakruueckoe
1 ) 3a/laHKe
WNupvBuayansHOE
1 | o [Pasaen3.Crpykmypel | o | g | 4 | 4 | g | 20 | 20 | 20 | mpaktuueckoe
AAHHBIX. sajaHme
WNupvBuayansHOE
1| 2 BPITA‘;’:[ 4 QyHKUMMM | 39 | 55 | 19| 10 | 18 | 20 | 20 | 20 | npaxiueckoe
Ay 3a/laHue
Pa3gen 5. Bubimorekun
st WNupvBunyanpHOe
1 2 A 34 | 12 6 6 22 20 | 20 | 20 | mpakTUueckoe
HHTE/I/IEKTYa/IbHOT'0 SAaHIe
aHa/M3a JaHHBIX. A
Bcero 3a 2 cemecTp 144 | 68 | 34 | 34 76 | 100 | 100 | 100
Bcero no aucuuIinHe 144 | 68 | 34 34 76 | 100 | 100 | 100
14 36235




Onenounblie MaTepuassl no gucuumiude TEXHOJIOT'IU ITOCTPOEHUSA

NHTEJUVIEKTYAJIBHBIX ITPOI'PAMMHBIX CUCTEM

ITK-93 - CnocobeH 2eHepupogams HOGble Udeu 0151 pewieHuUs 3a0a4 Yyugpoeoii IKOHOMUKU,
abcmpazupoeambcsi oM cCMaHOapmHbIX Mooesetl, nepecmpauedins c/04cueuwILecsi cCnocodbl peuieHUs!
3adauy, 8bI08U2aMb d/1bMepHAMUEHbIe 6apuUaHmMsbl deticmeull ¢ yesblo 8bIpAOOMKU HOBbIX ONMUMA/AbHbIX
aszopummos

Ne 1

Ne 2

Ne 4

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

Jdau cnucok nums = [1, 2, 3, 4, 5]. Kakum OygeT pe3yasTar BbinoaHeHus [x for x in nums if x % 2
== ( else 0]?

BapuanTel oTBeTa:
[0, 2, 0, 4, 0]

[2, 4]

[0, 0, 0,0, 0]

CuHTaKCcHhuecKast omroKa

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Yrto npou30iiAéT NPH BBLINOJIHEHUH Kojia?
def outer():
x =10
def inner():
print(x)
x =20
inner()
outer()
Bapuantel oTBeTa:
BriBezer 10
Briezet 20
BriBezet 10 u 3atem 20

Ommbka UnboundLocalError
ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Yem omruaetcst Koprex (tuple) ot cricka (list) mpu nepesade B hyHKINIO, KOTOpast A0JDKHA
rapaHTHpOBaTh HEM3MEeHHOCTH Tepe/laHHbIX AAHHBIX 7Sl IOC/eIyIOIIero MHTe//IeKTyalbHOTO aHau3a’?

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

HonycTum, BbI Mcrionb3yeTe 6ubmoreky sklearn.pipeline.Pipeline g5 mocTpoenus koHBeiiepa
00paboTKH IaHHBIX. B 0[HOM M3 111ar0B KaCTOMHOT'O TpaHC(opMepa Bbl 00paiiljaeTech K r/100a/ibHOM
riepeMeHHOM, KOTopasi U3MeHsSIeTCSI B IPYToM Mo/Iy/ie Bo Bpems BoirtosiHeHus fit(). ITpu moBTOpHOM
BbI30Be predict() ¢ TeMU >Ke JaHHbIMU pe3y/bTaThl 0Ka3bIBatOTCSl pasHbIMU, XOTS TpaHCQopMep He
COZIEP>KUT C/Ty4aiiHbIX KoMIToHeHT. Kakast pyHameHTampHast ocobeHHocTh Python (cBsi3aHHast ¢
V3MeHsieMbIMA 00beKTaMy ¥ 00/1aCThI0 BUAUMOCTH) TIPUBOJUT K TaKoMY 3(deKTy, U Kak repernucarb
TpaHcdopmep, uToObI 00eCTIeunTh JeTepPMIUHHUPOBAHHOCTE?
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Ne 5 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

ConocraBbTe parMeHT Koja ¢JIeBa € ero pe3y/JI5TaToM WM MOBeJeHHeM CIpaBa (IpH yCI10BHH,
yTo import pandas as pd BbIno/iHeH).

JleBbIii cTO/10€I] IIpaeslii cTo/0ery
1. df[df['x'] > 0] A. 3ameHa Bcex 3HaueHHi MeHbIie 0 Ha 0 C TTOMOITBIO UK/

2.
df['x'].apply(lambda B. ®unbTpaius CTpPOK, Te 3HaueHHe B CTOIOLE 'X' [TOJIOXKUTETBHOE
v: v if v>0 else 0)

3. foriin
range(len(df)):

if df.loc[i, 'x']1 < 0:
dfloc[i, 'x'1=0

B. BekTopu3soBaHHas 3aMeHa OTpHUL{aTe/IbHbIX 3HaueHUH Ha 0

I". TlosniemeHTHOE TIpeobpa3oBaHe C MTOMOIIbIO JIAMO/1a-QYHKIUH

Ne 6 IlIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
ConocTaBbTe MOHATHE WM MeXaHHM3M C/IeBa C ero onMcaHueM crpasa.

JleBblIii cTO/T0EIT] IIpaBbiii cTo/6ery

1. Obnactb N

EMOCTH A. MexaHu3M, MO3BOJISIOIIMN (QYHKIUN «3aTIOMHUHATL» TIePEMEHHbIE U3
A BHellIHel GYHKLMM JlaKe TI0C/e eé 3aBeplleHus

(scope)

2. 3aMbIKaHVe o

(closure) b. CroBapb, KOTOpEIi XpaHUT BCe T7100a/ibHbIe TTepeMeHHble MOAYIs

B. IpaBusa, onpe/esoliye, rje epeMeHHast 0CTYITHA (JI0Ka/bHasl,

3. globals() oObeM/ToIIast, I100a/IbHast, BCTPOEHHas!)

I". VICTOUHVIK TPYZ{HOY/IOBUMBIX OIIMOOK, TaK KaK 00BEKT COXpaHsieT
CBOE COCTOSIHHE MEXKAY BbI30BaMH (QYHKLMA

Ne 7 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD

JaH ¢parmeHT Kopa ¢ olIMOKO# B mops/Ke onepanuii. Pacnonoxure CTpOKU B IPaBH/ILHOM
Nopsi/ike, YTOObI MPOrpaMMa BBIYUCIA/IA (PAKTOPHA/I YHC/IAa 5 PEKYPCUBHO M KOPPEKTHO
oOpabarbiBasia ciaydyai Hy/s:

ITepemeriaHHbIe CTPOKH:
A. else:

B. def factorial(n):

C. return 1

D.ifn==0:

E. print(factorial(5))

F. return n * factorial(n-1)

Ne 8 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE ITOC/Ie/JOBAaTeTHHOCTD

BoinosiHsercsa CJIE]J[yIO]J.[I/H‘/’I KOJ. Pacnosioxxure NMPpOMEXXYTOUYHbIE COCTOAHUA DataFrame B TOM
MnopsaKe, B KOTOPOM OHH BO3SHUKAHKT B IIPOIeCCe BbINMO/THEHHUA LENIOUKH onepaunﬁ:

import pandas as pd

df = pd.DataFrame({'A": [1, 2, None, 4], 'B": [5, None, 7, 8]})

df = df.dropna().assign(C=lambda x: x['A'] + x['B']).query('C > 10").reset_index(drop=True)
BapwuaHnTsl cocTosiHui (YC/IOBHBIE ONMCAHUS):

DataFrame c konoHKamu A, B 1 HoBo#1 KosioHkoi C, cozpepskaiieii cymmy A+B, TOJIBKO /11 CTPOK Oe3
TIPOTTYCKOB

Ncxopneiii DataFrame ¢ nponyckamu (None) B A 1 B
16



Ne 9

DataFrame Tombko ¢ Temu cTpokami, e C > 10, cOpOIeHHBIM WH/IEKCOM

DataFrame mocsie yaaaeHust BCeX CTPOK, COZiep>Kalux X0Ts Obl ofuH None

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

HyxHo o0beguauTh JBa DataFrame: df1 (corpyauuku) u df2 (otpensi) no kiatouy 'dept_id'. B dfl
ecTb cTpokH ¢ dept_id, orcyrcrByromumu B df2, u Bb1 xoTHTe coxpanuts BCE crpoku u3 dfl,
Jaxe eyt HeT cooTBercTBUA B df2. Kakoii mapamerp how B pd.merge() Hy)kHO UCII0/Ib30BaTh?
BapuaHnTsl oTBeTa:

how='"inner'

how='outer'

how="left'

how='"right'

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAOII[HE BLIOOD

OTBETOB
Kakue u3 ciieyoiux BbIpakKeHHH KOPPeKTHO CO3AaiT crucok [0, 2, 4, 6, 8] B Python?

BapuanTel oTBeTa:

list(range(0, 10, 2))

[i foriin range(10) if i % 2 == 0]
[0, 2, 4, 6, 8]

list(filter(lambda x: x % 2 == 0, range(10)))

Ne 11 TTpouuTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTe apTyMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB

Kakue 13 ciefymomux yreepxaeHuii 06 o6;1actu BugnMoctH (scope) B Python siBnsirorcst
BepPHBIMH?

BapuaHTsl oTBeTa:

[TepemeHHas1, onpesieniéHHAast BHYTPU (PyHKLINH, ZOCTYIHA IVI00aIBHO MOC/Ie eé BLI30Ba

KntoueBoe cioBo global mo3BosnisieT u3MeHsTh I106aMbHYI0 TIepEMEHHYI0 BHYTPU QYHKI[UM
ITepemeHHbIe, OMpe/ie/IéHHbIE B L{HK/Ie for, O0CTYITHBI MTOC/Ie LIMK/IA Ha TOM JKe YPOBHE BJI0YKEHHOCTH

nonlocal ucnosnb3yeTcs [ U3MeHeHUs TlepeMeHHOH 13 o0bemiTiolel (He ri06ampHOMN) 061acTH
BUJIMMOCTH

Ne 12 TIpouwuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kakue u3 ciieyoipux yTBepKaeHuil 0 cpaBHeHnH pandas.Series 1 numpy.ndarray siBJIsIFOTCS
BepPHBIMHU?

BapuaHTel oTBeTa:

O06a mo/iep>KUBAOT BEKTOPHBIE omnepariuu (+, -, *, /)

Series MOXKeT UMeTb WH/IEKC TTPOU3BOJILHOTO THTIA (He TOJBKO 1[e/I0UMC/IeHHBIN)

ndarray aBTOMaThueCKU BbIDaBHUBAET JJaHHbIe 110 UH/IeKCY TPU aprudMeTHUYeCKUX Orepariusix

B Series MO>)KHO XpaHUTb Pa3HOPO/HBIE THTIbI JAHHBIX B OJIHOM O00BLEKTe

OIIK-2 - CnocoGeH noHUMamMb NPUHYUNbI paGombl CO8peMeHHbIX UH(OPMAYUOHHDbIX MeXHOo102Ull U
ucnosb308amsb UX 0/1s1 pewleHus 3a0ay NpogheccuoHabHOU desstmeabHOCMU
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Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHBIN OTBET

Kaxk c momorbto 1pkia for u ycrmoBHoro oreparopa if MoykHO peo6pa3oBaThk UCXOAHBIN CITUCOK YHCe,
3aMeHMB BCe OTpHLIaTe/IbHbIe 37IeMeHThI Ha MX abCO/IOTHbIe 3HaUeHHs], He CO3/jaBasi YU 3TOM HOBBIH
CIUCOK?

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

IMpexcTaBbTe, UTO BBl 00pabarkiBaeTe Gosbinoi DataFrame (pandas) ¢ MHWJTMOHAMU CTPOK. BaM HY>KHO
3aMeHHTh BCe 3HaueHHs B CTO/OLe «temp» T10 MPaBMiIy: ecy 3HaueHre > 100, 0CTaBUTD KaK eCThb; eCiu
3HaueHue < -50, 3aMeHUTD Ha -50; MHaue 3aMeHHUTh Ha CcpejHee apudMeTHUeCKOe COCeHHX 5 CTPOK (C
OTCTYTIOM B 2 CTPOKH B KaX/[y10 CTOpOoHY). [ToueMy ucrosp30BaHue IBHOTO [UKJIa for i in
range(len(df)) c BeTBnenusimu OyzeT kpaitHe He3QeKTUBHLIM, ¥ KaKOii Oosiee MPOABUHYTHIN MOAXO],
(Ha OCHOBe BeKTOPH3al[i1 ¥ OKOHHBIX (PYHKIIWI) BBI ITPE/TIOKUTE?

[TpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

ComnocTaBbTe THII JaHHBIX (JIeBa C ero XapaKTepUCTHKOH CrpaBa.

Tun gaHHbIX XapakTepucTika
1 list A. HensmeHsieMblIii, XellIMPYeMbIii, YaCTO UCTIOMb3YeTCs KaK KU
c1oBapst
2. tuple b. 3MeHseMbIi, MO3BO/ISET OBICTPO 00ABIATE/YIAISATh 3I€EMEHTHI C
KOHL[a, HO Me/lJIEHHbIN [TOUCK I10 3HaYeHUIO
3. dict B. HeynopsioueHHast KOJIJIEKLUSI YHUKA/TbHBIX 3/IEMEHTOB,

noaAep>KMBaAeT Orepali TeOpUHU MHOXECTB

I XpaHUT napsl «K/IH0U-3HauUeHue», OUCK 1o Kiaouy 3a O(1) B
cpeziHeM

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE
ComnocraBbTe KOHCTPYKIUI0 WIH IIOAX0J C/IeBd C €ro TUITUYHBIM IIDUMEHEHHUEM CIIPpdBA.

JleBblIii cTO/T0ET] IIpaBnblii cTo6er]
1. if-elif-else A. TToBTOpeHnue 6/10Ka kojja (PUKCHPOBAHHOE KOJIMUECTBO pa3
2. while b. BbIxog 13 1jUKJIa JOCPOYHO IIPU BBITIOJIHEHUU YCII0BUS

B. Pa3BeTB/ieHUe JIOTHKU 110 HECKOJIbKUM B3aUMOMCK/TFOUAIOLIUM
YC/I0BUSIM

3. for

I". TToBTOpEHUE, TTOKA YCJIOBUE UCTHHHO (KOT/A YMC/I0 UTepalvii
HeW3BeCTHO 3apaHee)

HquHTaﬁTe TeKCT, BbIﬁepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBETOB

Kakwue 13 cnefyromux KOHCTpyKiuii B Python MoryT npuBecTH K 6eCKOHeUHOMY UKJTY TIPH
onpeje/IéHHBIX YCI0BHAX?

BapuanTel oTBeTa:

for i in range(10): pass

while True: break

while x < 100: x -= 1 (11py Haua/ILHOM X = 50)

for i in iter(int, 1): pass

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MOC/1€40BaTe€/IbHOCTD

Pacnosio)xuTe 3Tanbl BHIOIHEHHUs C/IeAyoliero ¢pparMeHTa Koja B IPaBH/ILHOM MOPSIAKE OT
IIePBOro MIara K MnocjaejHemMy:

def is_even(n):
18



returnn % 2 ==

numbers = [1, 2, 3, 4]
result =[]
for x in numbers:

if is_even(x):

result.append(x)

print(result)
BapuaHTBI 0C/1e10BaTe/IbHOCTH:
Bri3oB dynkImm is_even(1)
CospaHye mycToro crmcka result
BriBog [2, 4] Ha 3KpaH
Orpenenenvie PyHKIMY iS_even
ITpucBauBaHue iepeMeHHOM numbers crvcka [1, 2, 3, 4]
Bb130oB yHKIMY is_even(2) u gobasnedue 2 B result
ITpoBepka ycnoBwus if gs x = 3

3aBeplleHHe [UKJ/Ia
Ne 7 TIpouMTaiiTe TEKCT M YCTaHOBUTE TIOC/Ie/JOBAaTeTHHOCTD

Pacnosioxure /|efiCTBUSI B TOM NOPsSA/JAKE, B KOTOPOM OHHU 00bIYHO BBINIOTHAIOTCS NMPH 3arpy3Ke 1
nepBUYHOI 06padoTke CSV-¢aiina c ucnosp3oBanneM pandas:

BapuaHTBI moc/ie/[0BaTe TbHOCTH:

Bri3oe df.dropna() a71s1 yaaneHust CTPOK C MPOITyCKaMU
Beri3oB pd.read_csv('data.csv')

Vmmnopt 6ubmuoTeku import pandas as pd

ITpocmorp nepebix cTpok uepe3 df.head()

ITpoBepka TunoB AaHHbIX uepe3 df.dtypes
IIpeobpa3zoBaHue cTo/bia ¢ garamu uepes pd.to_datetime()

Coxpanenue oumineHHoro DataFrame B HoBbIi (atin df.to_csv('clean.csv')

Ne 8 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBHU/IBHBIN OTBET M 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Yrto npou30iAET NP BHINMO/JTHEHUH C/IEAYIOIEro Koga?
a=1[1,2,3]

b=a

b.append(4)
print(a)
BapuanTel oTBeTa:

[1,2,3]
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Ne 9

[1,2,3,4]
None

Ommbka: b He onpesienéH

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

CKo/IbKO pa3 BBINOJHUTCA TeJI0 [UK/Ia?
i=5
while i > 0:

ifi==3:

break

i-=1
2
3
4

BeckoHeuHOe KOMMUeCTBO

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD

OTBeTa
Kakas onepanus Ha cioBape (dict) uMeeT B cpeiHeM BpPeMeHHYI0 CI0)KHOCTb O(1)?

BapuanTel oTBeTa:

list(d.keys())

d[xnrou] (gocTym mo Kitouy)

d.items() (mosiyueHue rpeJiCTaBIIEHS)

CopTHpOBKa C/10Baps Mo K/IruaM

Ne 11 TTpouuTaiiTe TeKCT, BeIbepuTe MpaBUIbHBIE OTBETHI U 3alUIINTE apTyMEHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
Kakwue u3 ciepyomux yrBep:KeHu o Tunax Aanabix B Python siBnsroTcs BepHbIMHA?

BapuaHTh! oTBeTa:

tuple — M3MeHsieMbIid TUIT JaHHBIX

list mogmepskuBaeT fobaB/IeHUEe 3/IEMEHTOB C TIOMOII[LI0 MeTo/a .append()
str siB/IsIeTCSl HeM3MeHsieMbIM (immutable) Tunom

set MOXKeT coZiepyKaTh B KaueCcTBe 37IeMEeHTOB JIpyrue set

Ne 12 TTpounTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI U 3alUIINTEe apryMEeHThI, 000CHOBBIBAIOILME BHIOOD

OTBETOB
Kakue oneparuu Haj ciiickoM (list) ©MeroT cpe/jHIOI0 BpeMeHHYI0 CI0KHOCTE O(1)?

BapwuaHTh! oTBeTa:
Hoctym k anmementy o uuzekcy (Ist[i])

ITouck smemMeHTa M0 3HaUeHUO (X in Ist)
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Iob6aBnenue snemenTa B KoHel] (.append())

BcraBka anemeHTa B Hauaso (.insert(0, x))

OIIK-8 - CnocobeH pazpabambieamb a/20pummbl U KOMNbIOMepHble NPO2PAMMbl, NPU20OHbIe 015
NpaKkmu4eckoz20 npumMeHeHus1

Nel

Ne 2

Ne 3

Ne 4

Ne 5

[TpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

ITouemy B aHanM3e JAHHBIX YaCTO MUCIOJB3YIOT CBA3KY (yHKiui map() umm apply() ¢ nam6a-
BbIPa)XeHUSIMU BMeCTO sIBHOTO I1MK/a for 1o crpokam DataFrame u3 6ubsmuoreku pandas?

HquHTaﬁTe TEKCT U YCTAHOBUTE MOC/TI€40BATE€/IbHOCTD

Pacmno/iokuTe CTPOKH K0/ja B NPAaBH/ILHOM MOPSIAKE, YTO0BI MOTYYHUTH (DYHKIUI0, KOTOpas
BO3BpaILaeT CIUCOK YETHHIX YHCE/I U3 MepeJaHHOr0 CIIMCKA, MCI0/Ib3ys FeHepaTop CIMCKa:

BapuaHTBI (CTPOKH Koja):

A. return [x for x in numbers if x % 2 == 0]

B. def get_even(numbers):

C. result = get_even([1, 2, 3, 4, 5])

D. print(result)

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

B Bailiem npoekTe 110 WHTe/UIEKTyalbHOMY aHa/IM3y JJaHHBIX eCTh MOJY/Ib, KOTOPBIN K3LIMPYeT
Pe3yJIbTaThl TSUKENBIX BEIUMC/IEHUH B T7100abHOM cioBape. OfHAKO TIpH Mapa’siiesibHoi 06paboTke
(Hampumep, ¢ momorbto concurrent.futures. ThreadPoolExecutor) pa3Hbie MOTOKKA OHOBPEMEHHO
YHTAIOT U MUIIYT B 3TOT C/IOBAPh, UTO TIPUBOAWT K COCTOSTHHUIO TOHKU M HECTAOW/IBHBIM pe3y/bTaTaM.
Kax, He 0TKa3bIBasACh OT I7106aLHOTO K3IIIA ¥ He UCIO/b3ys OI0KMPOBKY Ha KaXkKZIOH Orepaijuy UTeHus,
MOXXHO TIepECTPOUTh CTPYKTYPY JJAHHBIX U QYHKIIUHU JIOCTYTIA, YTOOBI 00€CreunTh MOTOKOOe30MacHOCTh
Y TIPH 3TOM COXPaHHUTb BBICOKYIO TPOU3BOAUTETBHOCTD?

IIpouuTaiiTe TEKCT 1 YCTAHOBUTE COOTBETCTBHE
ComnocraBbTe 0MO/IMOTEKY H/IH eé KOMIIOHEHT CJ/IeBa C eé OCHOBHBIM Ha3HA4YeHHEM CIIpaBa.

JleBbIH CcTO,10€I] IIpaBsliii cTo/16er]

1.

A. JTuneiiHas anre6pa 1 paboTa ¢ MHOTOMEPHBIMHM MaCCHBAMU
pandas.DataFrame

b. Knaccudukarysi, perpeccusi, Kiacrepu3arys (aJropuTMbl

2. numpy.ndarray MAILIMHHOTO 00yYeHust)

3. B. TabnuuHble JaHHBIE C UH/EKCAI[Hel CTPOK U CTO/IONO0B, 00paboTKa
matplotlib.pyplot mnpomyckos

I". ITocTpoenue rpaduKoB, TUCTOTPaMM, Scatter-auarpaMmm

HquHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBUE

ComnocTaBbTe onepanuio Wik (PyHKI[HIO CJIeBa C €é BpeMeHHOH C/I0KHOCTHIO (B CpejHeM) /IA
COOTBETCTBYIOIIEH CTPYKTYPhI AAHHBIX CrIpaBa.

JIeBBIii CcTO/10€I] IIpaeslii cTo/10€1}

1. TTouck
snemeHTa B list
T0 3HauUeHUIo (X
in Ist)

2. BcraBka
snemeHTa B dict b. O(n)
(d[key] = value)
3. IIpoBepka
HaInums
J/1eMeHTa B set
(elem in s)

A. O(1)

B. O(1) (xer-Tabmmiia)
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Ne 6

Ne 7

Ne 8

JIeBbIii cTO/I0€I] IIpaeslii cTo/10€1y
L. O(1)

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE MOC/IeJOBAaTEIbLHOCTh

Bam HyxHo nocTpouth kKougeiiep (Pipeline) B scikit-learn pis cieayomux 3Tanos 06padoTku u
o0yueHus. Pacrosioxure JeHCTBUSA B TOM NMOPSAAKE, KOTOPbIi 00ecrieuuT KOPPeKTHYI0 padory 0e3
yTeuKH JaHHBIX U3 TeCTOBOW BHIOOPKY B 00yueHmHe:

Bapl/laHTBI nocjieA0Bare/iIbHOCTH:

ITpumenenue StandardScaler K TecTOBO BbIOOPKe (MCIIO/IB3Ys MTapaMeTphl, 00yueHHbIe Ha 00yuatoriei
BBIOODKE)

Pa3zzenenue gaHHBIX Ha 00yUarOMIyH0 U TeCTOBYIO BEIOODKH uepes3 train_test_split

ITpumenenue StandardScaler.fit_transform() k oOyuatoreii BeIbopke

Nwmropr Pipeline u3 sklearn.pipeline

OO6yuenue mogenu (Hanpumep, LogisticRegression) Ha MacIITaOMPOBAHHBIX 00YYAIOIIUX AaHHBIX
Cospanve navmniaiita: Pipeline([(‘scaler’, StandardScaler()), (‘clf', LogisticRegression())])
ITpenckasaHue Ha TeCTOBOM BHIOOPKE C IMOMOIIBI0 00yUeHHOTO TakIiaiHa

Br13oB MeToza fit() Ha maiiraiiHe ¢ nepeaveii TOMLKO 00yUarOIUX JaHHBIX

[TpouwnTaiiTe TEKCT, BEIOEPHTE MPABU/BHBINA OTBET M 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

Yro BbIBE/IET C/IeYIOLIUI KOX?
def func(x, Ist=[]):
Ist.append(x)

return Ist

print(func(1))
print(func(2))
BapuaHTHI OTBeTa:
[1]m [2]

[1]wm[1, 2]
[1]m[1]

OmmbKa: u3MeHsieMblid apTyMeHT TI0 YMOTYaHHFO 3arlperiéH

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa

Kakum o6pa3om Haubotee s3¢ekTrBHo oThuabTpoBath cTrpoku DataFrame df mo ycioBuro
df['age'] > 30 u ogHOBpeMeHHO BBIOPATh TOIBLKO CTO/IOLKI ['name’, 'city']?

BapuanTel oTBeTa:
df[df['age'] > 30][['name’, 'city']]

df.loc[df['age'] > 30, ['name’, 'city']]
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Ne 9

df.query('age > 30")[['name’, 'city']]

df filter(like="name").filter(like="city")
ITpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/BbHBINA OTBET M 3alMIIINTE apryMEeHThbI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa

Kakas u3 ciiefyromux onepanuii BLINOTHAETCS «Ha MecTe» (in-place) u He co31aéT HOBBII
maccuB NumPy?

Bapuantel oTBeTa:
a=at1

a+=1
np.append(a, 1)

a=a*?2

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
Kakue u3 ciepyromux yreepxaeHui o ¢pyHkiusax B Python siBnawTcs BepHbIMHU?

BapuanTel oTBeTa:

DyHKIMS MOXKET BO3BpalljaTh HECKOJILKO 3HaUeHUH, yI1aKoBaHHbBIX B KOPTEX
AprymMeHTBI IO YMOJTYaHHUIO BBIUYMCJISIOTCS TPHU KaXKA0M BbI30Be (DYHKLIMN

*args Mo3BosIsgeT nepesiaBaTb IPOM3BOJILHOE KOTMYeCTBO UMEHOBAHHBIX apI'yMeHTOB

**kwargs cobupaeT HeoOBsIB/IeHHbIE IMEHOBaHHbIE apTYMEHTHI B CJI0Baph

Ne 11 IpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD

OTBETOB
Bompoc 5 (Tema: BubanoTeku [ijist MHTE/IEKTYalIbHOTO aHa/lk3a JaHHBIX — pandas)

Kakwue u3 ciepyromux onepanuii ¢ pandas DataFrame co35ai0T HOBbIi 00beKT (BO3BpaIalOT
KOIHIO), a He H3MeHAT ucxoaHblii DataFrame?

BapuanTel oTBeTa:
df.dropna(inplace=True)
df.dropna()

df.fillna(0, inplace=False)

df{'new'] = df['old'] * 2

Ne 12 HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, OGOCHOBbIBaIOLL[I/Ie BbI60p

OTBETOB
Bompoc 6 (Tema: bubavoTeku /it UHTeIIEKTYaIbHOTO aHa/IN3a JJAHHBIX — 00I1iee)

Kakue 6u0/110TeKH W3 CTaHAAPTHOTO Ha0opa /ISl NHTE/I/IEKTYya/IbHOTO0 aHa/IM3a AaHHbBIX B Python
MPeAOoCTaB/IAIT CPe/ICTBA /IS BU3ya/TH3aLUH JAaHHbBIX?

BapuaHTs! oTBeTa:
matplotlib.pyplot
seaborn

numpy

plotly.express
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