MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'MHU ITIOCTPOEHUSA NHTE/UVIEKTYAJ/IBHBIX ITPOI'PAMMHBIX

CUCTEM
Hanpagsnenue/cnenuaibHOCTb 11.05.01 Pag1103/1eKTPOHHBIE CHCTEMbI M KOMILIEKChI
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma Pai1103/1IeKTPOHHBbIE KOMILIEKChl aBTOHOMHBIX TPAHCIIOPTHBIX IIaT(Gopm
MOrOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA Cnenpajurer
®opma o0yueHust OuHasn
®dakyneTeT W NuadopmaroHHbIe M YIIPaB/IAOIIHEe CHCTeMbI
Beinyckaromas Kadeapa 14 PAANOJJIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA
Kadeapa-pa3padorunk paboueit H2 IlporpaMMHas HH)XeHepHs M HHTe/VIEKTya/IbHbIe CHCTeMbI
NPoOrpamMMbI
a YACDHI (1o HaITMUHI0 BH/I0B 3aHATHH) o
E E ﬁ AYJUTOPHBIE 3AHATUSA | CAMOCTOATEJ/IBHASI PABOTA B
o= | 9 T
2T | O & <
e SE| X S| o = = e =
= = O 2SS | = o o 25 | BB
@] Q oM | 43 = =l M 4 7=} = =2 » O
> 55 % 2| E g 8E g £ E EE g
¥a)
B CEIE § £ EEEE 0§ B R gg Ec
3z % B gz 25 % 8 3 Eg &
= 3 <= | & 2 & B2
a2 | 5 = = ~ > s =)
@) %) & o M
@]
1 2 4 144 68 34 0 34 76 0 0 76 5K3

Cankrt-ITetepOypr
2026 . 37579




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa H2 TIporpammHasi MH>XXeHEpUs M UHTE/IJIEKTya/TbHbIe CHCTEMBI
JlecreHko HukuTa AnekcaHApoBUUY, CTapLLUii MIpernojaBaresb

[Tporpamma paccMOTpeHa
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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

OIIK-3 — CnocobeH K JIOTUYECKOMY MBIIIJIEHHI0, O000OIeHNI0, TMPOrHO3WPOBAHUIO, TMOCTAHOBKE
UCC/Ie[IOBaTe/IbCKUX 33Jaud M BbIOOPY TMyTed WX [IOCTIKEHHUs, OCBOEHHI0 pabOTbl Ha COBPEMEHHOM
W3MEepUTEIbHOM, [JUAarHOCTHUECKOM U TEeXHOJIOTHUeCKoM 000pyJOBaHWH, WCIO/Ib3yeMOM [JIsi PeLIeHus
pa3/IMYHBIX HAyYHO-TEXHUYECKUX 3aJad B 00/aCTH DPaiu03/eKTPOHHONH TeXHWKH W HMH(OPMALMOHHO-
KOMMYHHUKALIMOHHBIX TEXHOJIOTUH

OIIK-7 — CnocobeH MOHMMaTh MPUHLUIBI PabOThI COBPeMeHHBIX WH()OPMAIMOHHBIX TEXHOMOTHH U
WCTI0/b30BaTh WX [JIs1 PellleHrs 3aZiad NpogeCcCUOHaNbHON [esTeTbHOCTH

OIIK-8 — CrocobeH W}CMOMb30BaTh COBPEMEHHbIE TPOTPAMMHBIE W HHCTPYMEHTAsbHbIE CpPEe/ICTBA
KOMITBIOTEPHOTO MO/Ie/TMPOBAHUS [I7Is PellleHUs] Pa3IMYHbIX UCC/IeI0BaTeTbCKUX U TIPOGeCCHOHAIBHBIX 3a/1au

OIIK-9 — CrocobeH pa3pabarbiBaTh aJrOpPUTMbl M KOMITBIOTEDHBIE TIPOTPAMMBI, TIPUTOAHBIE  IJIST
IIPaKTUUeCKOro IIpUMeHeHHs!

@DOopMHPOBaHUIO KOMIIETEHIIUI CTY)KHT [JOCTHKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
IIK-93

3HAHUS:

3HaThb A/ITOPUTMbI U CTPYKTYPbI JAHHBIX 17151 3h(eKTUBHOTO pellieHus 3a/ay;;

YMeHUsi:

YMETb TIPUMEHSITD SI3bIKH MTPOrPaMMHUPOBAHUS [IJIs peai3aliii MPOrpaMMHBIX PeIleHHUH;;

HABbIKU:

00/1a/iaTh HAaBBIKOM OTAaJKA M ONTUMHU3AIMH KOfa /ISl TIOBBIMIEHHS TIPOW3BOJUTENLHOCTH U
Ha/Ie)KHOCTH MPOTPAMM;.
OIIK-3

3HAHUS:

3HaTh TIPUHLUMBI JIOTHUECKOTO MBIIIIEHHs W 000OILIeHUss TPUMEHWUTEIbHO K TOCTAHOBKE
BBIUMC/TUTE/ILHBIX 33/IaY;

YMeHUsi:

yMeTb JIOTUYEeCKH aHaIM3UpOBaTh TPEAMETHYIO 3ajauy K3 00/1acTd paguo31eKTpoHuku win UKT,
BBIJIE/IATh 3Tamnbl €6 ajropUTMU3AIMU M (OPMY/IMPOBAaTh TPeOOBAHUS K WHTEIEKTYaJbHON MPOrpaMMHOM
CHUCTEME;

HA8bIKU:

00/1a/1aTh HABBIKOM HAIMMCaHUsI MPOTPAMMHOTO KOJa /ISl Peasu3aliii UHTe/UIEKTYalbHbIX alrOPUTMOB
00paboTKH, aHa/M3a W TPOrHO3UPOBAHMS [JAHHBIX, BK/IIOUasi UCIO/Ib30BaHHE BETB/IEHUH, 1[UK/IOB, MYHKIIWH,
MO/IyJIel U CTPYKTYP JAHHbBIX.
OIIK-7

3HAHUSA:

3HaTh TIPUHLWITBI OpPraHMU3allid COBPEMEHHBbIX WH(OPMALMOHHBIX TEXHOJIOTHM, JeXKalluX B OCHOBE
aHa/M3a JaHHbIX;

YMeHUs:

yMeTb HCII0JIb30BaTh COBPEMEHHbIe HH(OPMAIMOHHBIE TEXHOJOTMH WHTE/IEKTYabHOrO aHa/iu3a
JAHHBIX [JIs pellieHus 3a/1ay;

HABbIKU:

ob/mafaTb HaBBIKOM pa3pabOTKU TIporpamMM [ijist  MTOCTPOeHHs 3(MGEKTUBHBIX HHTE/UIEKTYaTbHBIX
CHUCTEM..
OIIK-8

3HAHUA:

3HaTh OCHOBBI TTOCTPOEHMST A/ITOPUTMOB /IJIsT PellieHus 3a/jau. ;

YMeHUsi:

yMeTh MTPUMEHSTh aJITOPUTMEI M KOMITbIOTEPHBIE TIPOTrPaMMEI [I/Is1 BBITIO/THEeHHST 3a/1au. ;

HABbIKU:

00/1a7jaTh HABBIKOM pa3pabaTbiBaTh pabOTaOIIMI [IPOrPAMMHbIN KOI..
OIIK-9

3HAHUS:

3HATh 3Tarlbl XKU3HEHHOTO IMK/Ja Pa3pabOTKU MpOrpaMMHOr0 obecrieueHust [jiss MHTe/UIeKTYyalbHbIX
CUCTEM;



YMEHUs1:

yMeTh pa3pabarhiBaTh arOPUTMBI /IS PEIIeHHs MPAKTUUeCKUX 3a/iau B 00/1acTh 00pabOTKY IaHHbIX U
VHTe/I/IeKTya IbHOTO aHau3a;

HaBbIKU:

00/1a/1aTh HaBLIKOM CO3JaHUS TIPUK/IaJHBIX ITPOTPAMMHBIX MOJYJIel, KOTOPble MOTYT OBbITb BCTPOEHBI B
peasibHble THPOPMAL[MOHHO-KOMMYHHUKAI[IOHHbIE CCTEMBI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa TEXHOJIOT'MW ITIOCTPOEHUSA NHTE/VIEKTYAJIBHBIX ITPOI'PAMMHBIX
CUCTEM sBisieTcsl JUCLIMTUIMHON 00sA3aTeIbHOM YacTu 0;10Ka 1 mporpaMMbl MOITOTOBKY TI0 HAIIPaB/IeHUIO
11.05.01 PaduosnekmpoHHble cucmembl U KOMNAEKChl.

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
CJIOKHBIX TEXHUYECKNX CUCTEMAX, MOJE/IMPOBAHUE ITPOLIECCOB YIIPAB/IEHUS
NMHO®OPMAIIMOHHO-N3MEPUTEJ/IBHBIMNA n YITPAB/IAIOIIINIMUA CUCTEMAMMWU,
OUAO®POBAA TPAHCO®OPMAIIUA IIPOMU3BOJCTBEHHBIX CHCTEM: METOJbI U
TEXHOJIOT'YI, METO/IbI IIPUHSATHUS OIITUMM3AIIMOHHBIX PEIIIEHUI.

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

¢ OIIK-3 — CrniocobeH K JIOTHUeCKOMY MBIIIIEHH0, 0000111eHHI0, IPOrHO3UPOBAaHMIO, TIOCTAHOBKE
MCCIIe/I0BaTe/IbCKUX 3a/lau U BHIOODY IMyTel UX JOCTHKeHHs], 0CBOEHHIO pabOThI Ha COBPEMEHHOM
M3MepHUTeTbHOM, TUarHOCTUUeCKOM U TeXHOJIOTMYeCKOM 000pY0BaHUH, UCTIO/IB3YEeMOM [JIs peLeHus
Pa3/IMUHBIX HAYYHO-TEXHUYEeCKUX 3aJa4 B 00/1aCTH PaJji03/1eKTPOHHOM TeXHUKU M MH(POPMALMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOIOTHH

¢ OIIK-7 — CniocobGeH MOHMMaTh MPUHLIUIIBI PaO0THI COBPeMEHHBIX MH(OPMaLMOHHbBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX Ji/Is1 pellleHus 3a/a4 IpodecCcuoHaIbHON [iesaTe/IbHOCTH

¢ OIIK-8 — CrniocobeH UCIOMb30BaTh COBPEMEHHbIE TPOrPAMMHBIE U HHCTPYMEHTA/IbHBIE CPe/ICTBA
KOMIIbIOTEPHOTO MOZe/TMPOBAHKS [i/IsI PeLlIeHHs] Pa3/IMUHbIX UCCIeH0BaTe/IbCKUX U TIPodeCcCHOHATBHBIX
3aza4

o [TK-94 — CrniocobeH K yrpas/ieHHto nH$opMaLeli U JaHHBIMU, IOMCKY UCTOYHUKOB MH(OpMaLuK U
JAHHBIX, BOCIIPUSTUIO, aHa/IU3Yy, 3allOMUHAHKIO U Ilepejiade MH(POPMAaLIMK C UCII0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TaKXKe C IOMOIIBI0 a7TOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO UCII0/Ib30BaHMsl II0/TyueHHON MH(OpMaLU AJIs pelleHus 3a/a4y



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.
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Pazpen 1. Beepenue B Python. OCHOBBI CHHTAKCHCa,
THIbI JaHHbIX, BBOA/B]:IBOA, JIMHelHbIe aJ/ICOPUTMBI.
TTonsTus nadopMalys U MHPOPMALIMOHHbIE
TEeXHOJIOIWY, MporpaMMHpOBaHue, A3bIK U Cpefa
MpOrpaMMUPOBaHHKsL. DTarlbl HAMHCAHHUS IPOrPaMMBI.
AsroputMmbl 1 6710K-cxeMbl. O6LIHi 0630p s13bIKa
1 2 Python. OcuoBbl pabots! B IDLE. Ba30Bblit cuHTaKCHC 2 12 6 6 10 2 20 2 20 2
1 OCHOBHBIe KOMaHJbI si3bika Python. [Tonsitue
repemMeHHOM, TpeGOBaHMs K HX
Hal/lMeHOBﬂHl/Il’O.HEHO‘H/ICHeHHbIE [AaHHbIe,
Bell|eCTBeHHbIE IaHHbIe, CTDOKOBLIE IaHHBIE,
JIOTUYeCKue NaHHBbIe.
Paspen 2. BeTB/ieHUs ¥ IUKJIBL. YCIIOBHBIE
1 2 oreparopsl, LUKIbI for, while, pekyppeHTHbIe 34 16 8 8 18 20 20 20 20 20
BbIUKMC/IEHHS, onepaTop break.
Paspen 3. CTpyKTyphbl AaHHBIX. CIIMCKH, KOPTeXH,
1 2 c/ioBapH, MHOXKeCTBa. ba3oBble aropuTMbl 16 8 4 4 8 20 20 20 20 20
06paboTku. DYHKLMK U MeToAb! PabOThI CO CITUCKAaMH,
KOPTeXXaMH, C/I0BapsiMy, MHO>KeCTBaMH. Cpe3l)1.
Paspen 4. ®ynknuu 1 Mopya. OmnpesiesieHre
1 2 (yHKLWI, aprymeHTbI, 06/1acTh BUAMMOCTH, lambda- 38 20 10 10 18 20 20 20 20 20
(yHKLM, UMIIOPT 6GUG/IHOTEK.
Paszpen 5. BUG/IHOTEKH /ISl HHTE/I/IEKTyaIbHOT0
aHa/nM3a JaHHbIX. V3yuenue Gubmuorek math,
1 2 pandas, numpy,mathprolib, random. Pa6ota ¢ 34 12 6 6 22 20 20 20 20 20
JIaHHBIMH C UMIT0/Tb30BaHKeM 6ubrorek math,
pandas, numpy,mathprolib, random.
Bcero 3a 2 cemecTp 144 68 34 34 76 100 100 100 100 100
Bcero no gucnuniuHe 144 68 34 34 76 100 100 100 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPAKTHYE€CKOro 3aHATUA ayA.
n/n Pa3aesia JUCITUII/IMHbI
yacoB
Ycranoeka cpegpi (VS Code, PyCharm, IDLE Python,
1 |Pasgen 1. Beenenue B Python. |Jupiter). [TepBasi mporpamma: BBOJ/BBLIBO/, THIIbI JaHHBIX, 6
BBIUUMCJ/IEHUS.
Pellienue 3a/1au Ha BeTB/IEHUS U LIMK/IbI( UUC/IOBBIE PS/IbI
2 |Pa3gen 2. BeTBneHus U LIUKJ/IbIL. A o H ( PAABL, 8
TaOynsaLyst QyHKLMINA)
O6paboTKa CIIMCKOB: TIOMCK, COPTHPOBKA, cpe3bl. PaboTta co
3 |Pa3gen 3. CTpyKTyphI JaHHbIX. P » COPTHP » P 4
C/I0OBApsAMU.
Co3/aHue 1o/b30BaTe/TbCKUX Kiui. Ilepenaua
4  |Pa3zpen 4. DyHKUUU U MOLY/TH. A bymKuy PeA 10
TrapaMeTpoB. q)YHKLII/II/I BBICHIETO IMOopsAAKda.
Pasgen 5. Bubmuoreku st .
BHByaJII/IBEIL[I/IH JaHHBIX (rnathprohb). Brruncnienus ¢ numpy
5  |MHTeJUIeKTya/IbHOI'O aHaau3a o 6
n pandas. FeHepaLu/m C/Iy4YaWHbIX TaHHBIX.
JaHHBIX.
Bcero 3a 2 cemecTp 34
3.3. CamocrosiTennsHas padora crygenrta (CPC)
No Homep n HaumeHOBaHMe pa3jeia Oombem,
Copep)xaHue yueOHOro 3aaHus
n/n JAHUCIIMIIVIMHBI yacoB
1 I/IBY'JEHHE Hpe,IIYCMOTpEHHOI‘/JI HpOFpaMMOﬁ 4
JUCLUIT/INHBI pEKOMEH,E[yEMOI;’I JINTepaTyphbl
Paznen 1. Beenenue B Python.
2 Odopmiienne oTuera 2
3 [TogroroBka K MpakTAYeCKUM 3aHSATHASIM 4
4  |Paspen 2. BeTBeHUs U LIUKJIBIL. W3yueHue npeyCMOTpPeHHOU ITPOrpamMMOoii 4
7 37579




— JUCLIATIZIMHBI peKOMeHlyeMOH JINTepaTyphl
5 [ToaroTroBka K ripakThueCKUM 3aHSITHSIM 12
6 Odopmenue oTuera 2
7 [ToaroroBka K npakThyeCKUM 3aHATHAM 4
8 Paspen 3. CTpyKTyph! JaHHBIX. Ocpopmrerve oruera — — 2
9 N3yuenne Mpe/lyCMOTpeHHOH nporpamMmon ?
JUCLIUTIIMHBI peKOMeHyeMOoM JINTepaTyphbl
10 ITogroToBKa K pakTU4yeCKUM 3aHATUSM 14
11 Paspen 4. ®yHkuny ¥ MOAYN. Ocpopmrerme oruera - — 2
12 N3yuenue Mpe/lyCMOTPeHHOH NporpaMMok 2
JUCLIATIIVHBI peKOMeHlyeMOH JINTepaTyphl
13 [ToproToBka K npakTvyeCcKUM 3aHATHSM 18
14 |Pa3gen 5. bubnavoreku fjis Odopmiienne oTueta 2
15 VIHTE/IIEKTya/IbHOTO aHa/IN3a JaHHBIX. |[I3yyeHue npe,quMOTpeHHoﬁvnporpaMMoﬁ )
JIVCLIATIZIMHBI peKOMeHyeMOH INTepaTyphl
Bcero 3a 2 cemecTp 76
4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI
CEMECTP HEJE/IN CEMECTPA
1/2) 3 |4|5| 6 7 |8 9 10 |11 (12| 13 |[(14|15| 16 17
2 nIi3 AP | WUII3 uri3 | ap nIi3 Ap | WUII3

‘YciioBHbIe 0003HAUCHUA:
o JIP — apiarHoCTHUeCKasi paboTa;

e UII3 — unauBUAYyaibHOE NIPaKTUYECKOe 3a/laHue.

TEKy]l[Hﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnemyronux dhopMax:
e HArHOCTUYECKasi pabora;

* WHAUWBHUAYA/IbBHOE ITpAKTHUYeCKOe 3a/iaHue.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

® 5S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. O. 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 ZI/1s1 TIPeIMETHO-OPHUEHTHPOBAHHbIX
3a7au Ha si3bike Python. BI'TY "BOEHMEX" um. 1.®. YctuHoga, 2024, 12 3k3.

4. H. A. Jlecterko, U. [I. MamaeB. TexHosiorust 00pabOTKH JaHHBIX [|1s1 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. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHust:
1. IpuknagHas uH(pOpMaTHKa.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;;
2. https://urait.ru/ — O6pa3oBarenbHast miatdopma «FOpaliT». [st By30B U CCy30B.;.

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaurionaibHast 3/1eKTpoHHast oubnoreka (HOB);

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

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOPTa/l TEXHUUYECKOTO peryiupoBaHusi: 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. []. ®. YcTtuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:

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

5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ 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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'HM IIOCTPOEHUS NHTE/IVIEKTYA/IBHBIX ITPOT'PAMMHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Hucoyminaa TEXHOJIOT'MA ITIOCTPOEHUSA MHTE/UIEKTYAJIBHBIX ITPOI'PAMMHBIX
CUCTEM sBiisieTcs AUCLUIUIMHON 00A3aTe/IbHOM YacTH 0/10Ka 1 nmporpaMMbl MOATOTOBKY 110 HAIIPaB/IEHHIO
11.05.01 PaduosnekmpoHHble cucmembl U KOMNAeKCbl. JIUCIATIIMHA peanusyercs Ha (¢akynerete H
PoboToTexHWKa W WHHOBalMoHHast wHxeHepuss BI'TY "BOEHMEX" um. [].®. YcruHoBa Kadeapoit H2
[IporpaMmMHas UH>)XeHepys U UHTeJJIEKTyajlbHble CUCTEeMBL.

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
BapHaHTHI AeHCTBUH C 1ieJIbi0 BEIpabOTKM HOBBIX ONTHUMA/IbHBIX allTOPUTMOB;
OIIK-3 CriocobeH K JOTAYeCKOMY MbIIUIeHWI0, 0000IeHWI0, TMPOTHO3WPOBAHUIO, TIOCTAHOBKE
WCC/IeJOBaTeNlbCKAX 3alad W BBIOODY TMyTeM WX [IOCTYXKEHWs, OCBOEHHIO pab0Thl Ha COBPEMEHHOM
V3MepUTebHOM, [AWarHOCTHYECKOM U TEeXHOJIOrMYeckoM 00O0py[OBaHWM, WCIIOMB3YeMOM [ijis  pellleHus
Pa3/MTUUHBIX HAy4YHO-TEXHWYECKUX 3a/lau B 00/acTH paIMO3TeKTPOHHOW TEXHUKM W WH(OpPMAaIMOHHO-
KOMMYHHKALIMOHHBIX TEXHOJIOTUH;
OIIK-7 CrocobeH TIOHMMAaTh TMPUHLUIBI PabOThl COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH W
WCIO/b30BaTh UX JJIs pelleHus 3a7a4 npogeCcCcuoHanbHON JesSTeTbHOCTH;
OIIK-8 CriocobeH WCMOMb30BaTh COBPEMEHHbIE TIPOTpaMMHbIE W WHCTPYMEHTa/bHbIE  CpPe/CTBa
KOMITBIOTEPHOTO MO/Ie/TMPOBAHUS /I/1s1 pellieHus] pa3/MyHbIX UCC/eloBaTeNbCKUX U MpodeCcCOHaNIbHBIX 3a/1ad;
OITK-9 CriocobeH pa3pabaTbiBaTh aJrOPUTMbI M KOMITbIOTEPHBIE TIPOrPAMMBI, [IPUTOAHBIE /ISl [IPAKTHUYECKOIO
TIPUMEHEHMUS.

CoepkaHre JUCLIUTUTMHBI OXBaThIBaeT KPYT BOTPOCOB, CBS3aHHBIX C pa3pabOTKOW anropyMTMOB, CO3AaHHEM
MPOTPaMMHOTO ObecriedeHus] U aBTOMaTU3aliell MPOLeCCOB [Iisl PellleHus] TPAKTUYeCKUX 33/jad C TMOMOII[BIO
BBIUMC/TUTE/TbHBIX CUCTEM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
e UHIUBH/yaJbHOE TIPAKTUYECKOe 3a/IaHHe.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ D3K3dMeH.

Obmiass TPyZ0OEMKOCTb OCBOEHHWSI [JUCLMIUIMHBI cocTaBisieT 4 3.e., 144 u. IlporpaMMoil JMCLIUIM/IMHEI
MpeAyCMOTPeHbI JIeKIIMOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHass pabora
crypenra (76 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEXHOJIOT'H IIOCTPOEHUS NHTE/IVIEKTYA/IBHBIX ITPOT'PAMMHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI Pexkomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue B Python.
W3yuenue npesycMoTpeHHOU
TpPOrpamMMOoii JUCLIUITIMHbI 4
DEKOMEH/IyeMoi JTHTepaTyphi H. A. Jlectenko, U. [I. Mamaeg. TexHosiorusi 00paboTKu
Odopmenye oTveTa JaHHBIX JJIs1 HEeAMeTHo-opreHTHpOBaHHLIX 3a/jau Ha SI3bIKe 5
Python: BI'TY "BOEHMEX" um. [I.®. YctuHora, 2024 (1-6)
[ToaroToBkKa K NpakTH4yeCKUM 4
3aHATUAM
Wroro no pasgeny 1 10
Pa3pen 2. BeTB/1eHUA ¥ UKJIBI.
W3yuenne npegycMoTpeHHOU
TpPOrpamMMOoii JUCLUITIMHBI 4
PeKOMeH/[yeMOi TUTepaTypbl @. Ione. . 'my6okoe obyuenue Ha Python: CaHKT-
IToaroroBka K npakThvye CKUM [MetepOypr: [Tutep, 2021 (1-2) 12
3aQHATUAM
Odopmiienne oTueta 2
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 ipocdu: Cankr-TTetepOypr: TTutep, 2021 (2-4)
MpOrpaMMOM AUCLIATI/IUHBI 2
pPeKOMeHAYyeMOU TUTepaTypbl
Wroro mo pazzeny 3 8
Pazgen 4. ®yHKOuM 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 JUCLIUII/IUHBI 2
pPEeKOMeHAYyeMOU TUTepaTypbl
Wroro mo pazgeny 4 18
Pazjen 5. BUO/IMOTeKH [I/Isi HHTE/I/IEKTYya/IbHOT0 aHA/IN3a JaHHbIX.
IToaroroBka K npakTU4ye CKUM H. A. Jlecrenko, U. /. MamaeB. TexHomnorust 06paboTku 18
3aHATUAM JlaHHBIX [1/11 IPeAMEeTHO-OPUEHTHUPOBAHHBIX 3a/la4 Ha SI3bIKe
OdopmreHue oTueTa Python: BI'TY "BOEHMEX" um. [I.®. YctuHoBa, 2024 (4) 2
N3yueHue ripelycMOTpeHHOM 2
TPOTrpamMMOi TUCLUITTUHBI
12 37579



pPeKOMeHyeMOM JINTepaTyphbl |

Wroro no pasgeny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOTUM IIOCTPOEHNSI UHTE/VIEKTYAJIBHBIX ITIPOT'PAMMHBIX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
* UHAWBHUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e 3K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

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

NuapuBupyanbHOe NpakTHUYeCcKoe 3alaHue
INepeueHb UHUBUAYAIBHBIX 3a/laHUI:
1. Beenenue B Python.
2. BeTBNeHWs U LJUKIIBL.
3. CTpPyKTypBb! JaHHBIX.
4. OyHKIUU U MOAY/IU.
5. BubnoTeku A1s1 MHTe/UIEKTyalbHOTO aHaIM3a JaHHbIX.
VHauBuayanbHOe 3a/jaHue CUMTAeTCs BBIMOJIHEHHBIM U 3allMIeHHbIM YCIIELIHO [1PU 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
IUCHUILTAHLI. Takke B paMKaX Kypca MPOBO/STCS TPH JUATHOCTUUYECKUE 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 6asuioB 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 pacriosaratorcsi B YMK gucipnivHbl. 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”,
OO0 HeroJIHbIe OTBETHI Ha [iBa BOTIPOCA Y TIOJIHOCTBIO KOPPEKTHO pellieHHas 3a/jaua -"'Xopoio" . Pa3BepHyThIi
OTBeT Ha /iBa BOIPOCa U MOJIHOCTBIO KOPPEKTHO PellleHHas 3a/ava- "OT/IMYHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
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WNupvBupyansHOE
1 | o [Papenl.Beepemme | ) | 15 | g | g | 10 | 20| 20|20 | 20 | 20 | mparuueckoe
B Python.
3a/jaHue
Pazpgen 2. WNupvBuayansHOE
1 2 |BerBnenus u 34|16 | 8 8 18 | 20 | 20 | 20 | 20 | 20 | mpakTUUeCcKoe
LIUKJIBL, 3afjaHue
Pazpgen 3. WNupvBuayansHOE
1 2 |CTpyKTYpBI 16 | 8 4 4 8 20 | 20 | 20 | 20 | 20 | npakTHUueckoe
JIaHHBIX. 3ajaHue
WNupvBuayanpHoe
1 | o [Paspend. ymkummH | o5 | 50 | g | 9 | 18 | 20 | 20 | 20 | 20 | 20 | mpakruueckoe
H MOJ{YJTH.
3ajjaHue
Pa3pen 5.
Buonuorexku s WHpuBHyansHoe
1 2 34112 | 6 6 22 | 20 | 20 | 20 | 20 | 20 | mpakKTHYeckoe
HHTE/JIEKTYa/IbHOT0
3a/jaHKe
aHa/IM3a JaHHbIX.
Bcero 3a 2 cemecTp 1441 68 | 34 | 34 76 | 100|100 | 100 | 100 | 100
Bcero no pucuunimHe 1441 68 | 34 | 34 76 | 100|100 | 100 | 100 | 100
15 37579




Onenounblie MaTepuassl no gucuumiude TEXHOJIOT'IU ITOCTPOEHUSA

MNHTEJUVIEKTYAJIBHBIX ITPOI'PAMMHBIX CUCTEM

ITK-93 - CnocobeH 2eHepupogams HOGble Udeu 0151 pewieHuUs 3a0a4 Yyugpoeoii IKOHOMUKU,
abcmpazupoeambcsi oM cCMaHOApmMHbIX Mooesiell, nepecmpauedins C/0XcuewILecsi cnocodbl peuleHUs!
3adauy, 8bI08U2aMb d/1bMepHAMUEHbIe 6apuUaHmMsbl deticmeull ¢ yesblo 8bIpAOOMKU HOBbIX ONMUMA/AbHbIX
aszopummos

Ne 1

Ne 2

Ne 3

[TpounTaiiTe TEKCT U 3alMIIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET

UeMm omnyaetcst Koprex (tuple) ot cricka (list) mpu nepegade B hyHKIMIO, KOTOpasi A0JDKHA
rapaHTHpOBaTh HEM3MEHHOCTh Mepe/JaHHbIX JaHHBIX [/ MOC/IeAYIOIIero UHTeNIeKTyalIbHOrO aHasIm3a?

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

Hy>xHo 00begunuTh JBa DataFrame: df1 (corpyaauku) u df2 (oraensi) no kiawuy 'dept_id'. B dfl
ecTb cTpokH ¢ dept_id, orcyrcrByromumu B df2, u BbI XoTHTe coxpanuth BCE cTpoku u3 dfl,
Jaxe ecyii HeT coorBercTBUA B df2. Kakoit mapamerp how B pd.merge() Hy)kHO MCII0/1b30BaTh?

BapuanTel oTBeTa:

how='inner

how='outer
how="left'

how="right'

ITpouuTaiiTe TEKCT, BbIOEPUTE MTPABU/ILHBIE OTBETHI U 3alMILIUTE apryMeHThI, 000 CHOBBIBAOIIME BBIOOD
OTBETOB

Kakue u3 cieyommx BIpakeHHH KOPPEKTHO C034alT cnucok [0, 2, 4, 6, 8] B Python?

BapuanTel oTBeTa:

list(range(0, 10, 2))

[i for i in range(10) ifi % 2 == 0]
[0, 2, 4, 6, 8]

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

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYTHIM 000CHOBAaHHKIN OTBET

HonycTum, Bl Mcrionb3yeTe 6ubmoreky sklearn.pipeline.Pipeline g5 mocTpoenus koHBeiiepa
00paboTKH IaHHBIX. B 0[HOM M3 111ar0B KaCTOMHOT'O TpaHC(opMepa Bbl 00pailjaeTech K r7100a/ibHOM
repeMeHHOM, KOTopasi U3MeHsIeTCs B IPyroM Mogysie Bo BpeMmst BoirosiHeHUs fit(). TIpu moBTOpHOM
BbI30Be predict() ¢ TeMM e JaHHbIMU pe3y/IbTaThl 0Ka3bIBAaIOTCSl pa3HBbIMU, XOTS TpaHCGopMep He
COZIEP>KUT C/Ty4aliHbIX KoMIToHeHT. Kakast pyHameHTanpHast ocobeHHocTh Python (cBsi3aHHast ¢
V3MeHsieMbIMA 00beKTaMy ¥ 00/1aCThI0 BUAUMOCTH) TIPUBOJUT K TaKoMY 3(eKTy, U Kak repernucarb
TpaHcdopmep, uToObI 00eCTIeunTh JeTepPMIUHHUPOBAHHOCTE?

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

ConocTaBbTe (pparMeHT Ko/jja c/ieBa C ero pe3y/JIbTaToM WU NOBefieHreM cIipaBa (IpH yCI0BHH,
uyTo import pandas as pd BbIno/iHeH).

JleBbIii cTO/10€I] IIpaeslii cTo/10ery
1. df[df['x'] > 0] A. 3ameHa Bcex 3HaueHHI MeHbIile 0 Ha O C TTOMOIIIBIO I[UK/IA

2.
df['x'].apply(lambda B. ®unbTpaijus CTPOK, Iie 3HaueHHe B CTOIOLE 'X' [T0JIOXKUTETIbHOE
v: v if v>0 else 0)
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JleBbIii cTO/10€I] IIpaeslii cTo/10ery

3. foriin
range(len(df)):

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

B. BekTopu3oBaHHast 3aMeHa OTpULIaTe/TbHBIX 3HaueHM Ha 0

I. [TosnemeHTHOE TIpe0Opa30BaHKe C IIOMOIIBIO JIIMOa-QyHKIN

Ne 6 TIlIpouuTaiiTe TEKCT U YyCTaHOBHUTE COOTBETCTBUE
ComnocraBbTe MOHATHE WM MEXaHH3M (JIeBa C ero ONMCaHHeM CrIpaBa.

JIeBbIH CcTO,I0CI] IIpaeslii cTo/10€1]

1. Obnactb .

BMOCTH A. MexaHu3M, TI03BOJISFONUM (DYHKIMU «3aTIOMHHATL» TIepeMeHHbIE U3
A BHeIITHel (yHKIUHY JJaXKe Moc/ie eé 3aBepiieHus

(scope)

2. 3amMbIKaHUe .

(closure) b. CrioBapb, KOTOPBIH XpaHUT BCe TI00aibHbIe epeMeHHbIe MOY/IS

B. INpaBuna, oripeesisitoliye, e TiepeMeHHast ZOCTYITHA (JI0KaIbHas,

3. globals() 0GBeMITOILast, [TT00a/IbHAs, BCTPOEHHas)

I". IcTOUHWK TPYAHOYOBUMBIX OIIMOOK, TaK KaK 00bEKT COXpaHsieT
CBOE COCTOSIHUE MeXK/y BbI30BaMU (DYHKLIUU

Ne 7 TlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

JaH ¢pparmMeHT Koja ¢ olIMOKOI B IOpsiAKe onepanuii. Pacrmosiokure CTPOKH B PAaBUIHLHOM
nops/Ke, YTo0bI MPOrpaMMa BBIUKC/Is/IA (PAKTOPHA YMC/Ia 5 PEKYPCHBHO U KOPPEKTHO
oOpabarpiBajia cIyvai Hyas:

ITepemeniaHHbIe 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 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

BoimonHsieTcs cieyomui Koj. Pacmosioxkure npoMexyrounbie cocrosiaus DataFrame B Tom
NnopsijKe, B KOTOPOM OHU BO3HHKAIOT B NpoLiecce BbINO/IHEeHU LeM0UYKHU oneparuii:

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)
BapuaHTbI cocTosiHui (YC/IOBHBIE ONMCAHUSA):

DataFrame c kosioHkamu A, B 1 HoBo#t kononkoti C, copepskaiijeit cymmy A+B, ToOJTbKO /i CTPOK 6e3
TIPOITYCKOB

Ncxopueiii DataFrame c nponyckamu (None) B A u B
DataFrame To/IbKO C TeMH cTpoKamy, rie C > 10, cOpoIleHHbIM UH/IEKCOM

DataFrame mocrie yaanaeHust BCeX CTPOK, COZiep>Kallux xoTsi 0bl ofuH None

Ne 9 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

Jdan comicok nums = [1, 2, 3, 4, 5]. Kakum 0yaet pe3yabsraT BeinosiHenu [x for x in nums if x % 2
== () else 0]?

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

CuHTaKCcHhueckKas ommoxa

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Yrto npou30iAET NPH BHINO/JTHEHHH KOa?
def outer():
x =10
def inner():
print(x)
x =20
inner()
outer()
BapuaHTsl oTBeTa:
Briezer 10
BriBeget 20
BriBeger 10 u 3arem 20

Ommbka UnboundLocalError

Ne 11 TTIpouuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 ciefyomux yrBep)KaeHui 00 oo1acTy BuguMocTH (scope) B Python sieiisirorca
BepHbIMHU?

BapuanTel oTBeTa:

IMepemeHHasi, onipe/ieIéHHasA BHYTPU (PYHKIIUH, ZOCTYIHA II00AIBHO MOC/Ie eé BbI30Ba

KiroueBoe cioBo global mo3BosisieT U3MeHSITh I7100a/IbHYI0 TIepEMEHHYI0 BHYTPU (DYHKLIAN
[TepemeHHbIe, OTIpeAeéHHBIE B LjMK/Ie for, AOCTYMHBI TIOC/Ie [MK/Ia Ha TOM )Ke YPOBHE BJIO’KeHHOCTH

nonlocal vcronb3yeTcs [/ U3MeHeHYs TepeMeHHON U3 00beM/TIoNel (He I100aTbHOM) 061acTH
BUIUMOCTH

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakwue u3 ciepyomux yrBep>k/ieHul o cpaBHeHuM pandas.Series 1 numpy.ndarray siBAA0TCA
BepPHBIMHU?

BapuanTel oTBeTa:

O06a noj1ep>KUBaOT BEKTOPHBIE omeparuu (+, -, *, /)

Series MoXkeT UMeTb MH/IEKC MPOM3BOJILHOTO TUMA (He TOMbKO Lie/IOUMC/IeHHbIN)

ndarray aBToMaTHueCKU BEIDaBHUBAET JIaHHbBIE TI0 UH/IEKCY TIPY apudMeTUdeCKUX OTTepaLiysax

B Series MO>KHO XpaHUTb Pa3HOPO/HBIE TUTIBI JAHHBIX B OFJHOM 00BLeKTe
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OIIK-3 - CnocobeH K A02uiecKoMy Mblli/1eHU0, 0000uWjeHU0, NPO2HO3UPOGAHUIO, NOCMAHOBKE
ucc/nedoeamesnbCKUX 3a0ay u ebl6opy nymeti ux docmudiceHusl, 0C80eHUI0 pabombl Ha COBpeMeHHOM
u3mMepume/nbHOM, OUAZHOCIMUYECKOM U MeXHO/102U4eCKoM 000py00eaHuu, Ucno/ab3yemMom 0151 peuleHust
DPA3U4HBIX HAYYHO-MeXHUYeCcKuX 3a0ay 6 061acmu paouo3/1eKMpoHHOU MexXHUKU U UH(POPpMAYUOHHO-
KOMMYHUKAUUOHHBIX MeXHO0/102Ull

Ne 1 TlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

ComnocraBbTe (hparmMeHT Kopja (JIeBbIii CT0JI0€L]) C ero pe3y/IbTaToM WU MoBe/jeHreM (IpaBblit
crosiben). [Tpepnosiaraerca import numpy as np.

JleBBIH CcTO/I0CI] IpaBslii cTonber
1. np.array([1,2,3]) *2  A.[2 4 6] (MaccuB)
2. np.array([1,2,3]) +
np.array([4,5])
3.
np.array([1,2,3]).repeat(2)
4. np.arange(5)[::-1] rf43210]

b.[123123]

B. Ommbka: HeCcoBMa/ieHNe Pa3MepPOB

Ne 2 TIpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/e[0BaTeIbHOCTD

Pacno/iokuTe CTPOKH Ko/ja B IPaBH/ILHOM MOPSIAKE, YTO0bI MporpaMMa BbIYHC/IAIA CyMMY
umces ot 1 1o N (N BBoAMTCSI I0/1b30BaTe/ €M) C MCIIO/Ib30BaHNeM IuK/Ia while, KoppekTHo
oopadareiBaia N < 1 (BeiBoauia 0) 4 cofeprkasia 00padoTKy omHOKU BBojJA (eC/TH BBEEHO He
4KCIo).

ITepemenianHbIe CTPOKH:

A. except ValueError:

B. n = int(input("Bsegute N: "))

C.total =0

D. print("OrmbKa: BBeguTe 1ie10e unucio")
E.i=1

F. while i <=n:

Git+=1

H. total +=1i

I. print(f"Cymma ot 1 go {n} = {total}")

J. try:

K. if n < 1: total = 0; break (w1 aHa/IOTUUHO, HO B IIWKJI [I0 BXOZA)

Ne 3 HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBbIBa}OU_]I/Ie Bb160p
OTBETOB

Kakue 13 cyiefiytolux onepaiui co3aaayt Maccus NumPy HysneBoi gvHbl? BeibepuTe Bee.
BapuaHThI:

np.array([])

np.empty(0)

np.zeros(0)

np.arange(0)
Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BATeIBHOCTD

PacnosiokuTe 3Tanbl BeIYHC/IeHHs peKypcuBHoH pyHkiuu factorial(5) B mopsjke BbI30BOB U
Bo3BparoB. PyHKIMA onpe/ie/ieHa TaK:

python
def factorial(n): ifn<=1: return 1 return n * factorial(n-1)

ITepemelliaHHbIe COOBITHS:
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

A. factorial(5) Be13niBaet factorial(4)
B. factorial(2) Bei3biBaet factorial(1)
C. factorial(1) Bo3Bparaer 1

D. factorial(3) Be3biBaet factorial(2)
E. factorial(4) Be3biBaeT factorial(3)
F. factorial(2) Bo3Bpamiaer 2

G. factorial(3) Bo3Bpaiijaet 6

H. factorial(5) Bo3Bpairjaet 120

I. factorial(4) Bo3Bparjaet 24

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

Uro BeIBEZET KOJ?

python
x=5if x>5: print("A") elif x ==5: print("B") else: print("C")

Bapuanrtsi: 1) A, 2) B, 3) C, 4) Huuero
I[TpouuTaiiTe TeKCT, BbIOepHTe TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Kakoti metog DataFrame BepHET KOJIMUECTBO CTPOK U CTOJIOLIOB B BH/IE€ KOPTEXKa?
BapuaHTbI:

df.shape

df.size

df.ndim

df.count()
ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThIA 000CHOBAHHBINM OTBET

Harmmmiimte nceBRoKoOA vv OTUIINTE JIOTHKY JeKopatopa @retry(max_attempts=3, delay=1), koTopbiit
aBTOMAaTHueCKU TIOBTOPSIET BhITIO/IHEeHUe (DYHKIWY TIPY BO3HUKHOBEHWU UCK/TI0UeHus. []ekopaTtop
[OJDKeH TPUHUMATh TlapaMeTphl (KOJTMUeCTBO TOMBITOK U 33/IePXKKY MeXAY MOMbITKaMU), IOTUPOBaTh
KaK/IYIO TIOTIBITKY (BBIBOAWUTEL HOMEP MOMBITKH M THII OIIMOKK), a IOC/Ie UCUEPIIaHUsI BCEX MOTBITOK —
BbIOpAChIBaTh MocaeHee UCKMoueHue. OObICHUTE, TIOUEMY BHEIHsISI (DYHKIMsS JekopaTopa (retry)
BO3Bpall[aeT BHYTPEHHION (PYyHKIIMIO-JEKOPATop, a He cpa3y 00&pTKY.

ITpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HE BLIOOD
OTBeTa

Kakast u3 ciieiyromyx omepariuii U3MeHUT UCXOJHBINA CTIMCOK a = [1, 2, 3]?
BapuaHThI:

b=a+[4]

a.append(4)

a=1[1,2,3,4]

print(a[0])
ITpounTaiiTe TEKCT, BbIOEpHTE MTPABU/ILHBIE OTBETHI U 3aIMILINUTE apryMeHThI, 000CHOBBIBAOIIME BBIOOD
OTBETOB

Kaxkue u3 yrBep>xzenuii 06 aprymenTax ¢yHkuuii B Python BepHei? (Beibepure Bce)
BapuaHnTbI:

ApryMeHThbI 110 yMOTYaHHIO MOTYT OBITh M3MeHseMbIMU 00beKTaMH

ViMeHOBaHHBIE apTyMeHThI BCeT/a AODKHBI C/1el0BaTh M0C/e MO3ULIMOHHBIX

*args coOupaert JIMIIHNe UMeHOBAHHbIE apTyMeHTbI
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OyHKIMSA MOXKET BO3BpalljaTh HECKOILKO 3HAaYeHUi yepes 3arisiTyro

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

Kaxkue 13 cyie[ytolux BapuaHTOB B/IAIOTCS KOPPEKTHBIMU Ccriocobamu co3ianus cricka ot 0 o 4
(exmounTeIbHO)? Bribepure Bce.

BapuaHnTsbI:
list(range(5))

[0, 1, 2, 3, 4]

[x for x in range(5)]

0,1,2,3,4)

Ne 11 TTpouwnTaiiTe TEKCT U 3aIUIIIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
ITpu pa6ore ¢ 6onbiM DataFrame (MUJTMOHBI CTPOK) BbI 3aMeTH/H, uTo oneparus df[df['status'] ==
'active'] BbIMo/HsAETCS OBICTPO, a IOC/IeAyIOIIIas TPYIIMUMPOBKa groupby(‘region') Ha 0TUABTPOBAHHBIX
IAHHBIX — MeJyieHHO. [TouemMy dbunbTparus He yCKOpsieT IPYMITMPOBKY TakK, Kak 0xkuganocsk? Kak,
WCTIONB3Ys1 KaTeropuanbHbid Tun (dtype='category') nyis ctosbija region, MOXKHO YIyUIIIUTh
TPOU3BOAUTENBHOCTL? OTBET JaliTe B ABYX-TPEX MPeAIOKEeHUSIX.

Ne 12 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
ComnocraBbTe 0Neparop WiH BhIpaKeHHe (JIeBbIN CT0/10€1]) C ero BpeMeHHOH C/10)KHOCTBIO B
XyALIeM caydae (mpaBbId cTo/10en) A/ craHAapTHhIX TunoB CPython.

JleBbIii cTOJI0CI] IIpaeslii cTo/10€1y
1. x in list A.0(1)
2. x in set B. O(n)

3. del dict[key] B. O(log n)
4. list.insert(0,

val) I. O(n)

OIIK-7 - CnocoGeH noHUMamb NpuHYunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHOo/102Ull U
ucnonb308amb ux 0151 pewleHusi 3a0a4 npogeccuoHabHOL desimeabLHOCMU

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

PacnosioxKuTe 3Tanbl BHIMO/THEHUS caeaywligero Kojd B XpoHo/1I0ru4eCKoM nopsjke (OT nmepsoro
AEﬁCTBI/lH K HOCHE}J[HEMy) C y‘-léTOM BO3HUKHOBEHHA UCK/TIOUEHHUA:

python

try: a=int("abc") b=10/aexcept ValueError: print("ValueError") except ZeroDivisionError:
print("ZeroDivision") else:  print("No error") finally: print("Finally")

ITepemeraHHbIe COOBITHA:
Borunciienue Beipaxkenus int("abc")
Bribpoc nckmouennst ValueError
IMepexop B 6ok except ValueError
[Meuars "ValueError"

I[Tpormyck 6s10Ka else

BeimonHenue 6/10ka finally

INeuats "Finally"
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3aBeplleHye IporpaMmsbl
Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Paspabortatite (c/ioBecHo0) fekoparop @cache_result(ttl=60), KOTOPBII KIIIHUPYeT pe3y/ibTaT hyHKIMH
Ha oripe/ie/iEHHOe BpeMsi (ttl — BpeMst KM3HU B ceKyHzax). Kol o/mkeH XpaHUTBCS B CJI0Bape, Te
KJTFOY — KOPTe)XX apryMeHTOB, 3HaueHHe — KOPTeX (pe3y/bTaTt, BpeMsi_ucTeueHusi). [Ipy moBTOpHOM
BBI30BE MTPOBEPSIeTCs], He UCTEKJIO JIM BPEMSI; eC/TA UCTEKJI0 — Pe3y/IbTaT MepeCcurThIBaeTCs.
OO0bsicHHTE, KaK 00€eCIeurTh MOTOK00e301acHOCTh (0e3 GI0KUPOBOK) AIJIs1 OHOTIOTO

Ne 3 TIlpounTaiiTe TEKCT U YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
Pacno/io)kuTe CTPOKH KOfia B MPAaBU/ILHOM MOPA/JKE, YT00bI moayunth dynxiuio fib(n),

BO3BpaLLAoIyI0 n-e yucjio ®ubonauuu (n >= () ¢ HCMO/Ib30BaHNEM PEKYPCHH M MEMOU3ALUHU
(uepe3 functools.lru_cache).

ITepemeniaHHbIe CTPOKH:

A. return fib(n-1) + fib(n-2)

B. from functools import lru_cache
C. def fib(n):

D.if n < 2: return n

E. @Iru_cache(maxsize=None)

Ne 4 HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OU_]I/Ie Bb160p
OTBETOB

Kakue u3 3THX onepariuii MOXXHO IPUMEHUTH K 00beKTY Series B pandas? (BribepuTe Bce)
BapuaHThI:

1. series.mean()

2. series.sort_values()

3. series.plot() (ecsiu ummoptrpoBaH matplotlib)
4. series.resize()

Ne 5 TIpouuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThIA 000CHOBAHHBIN OTBET

Bomnpoc:

BbI uMmiopTHpoBa/v 60/1b110M Habop AaHHBIX uepe3 pd.read_csv('data.csv'). OOHapY>KHUIOCh, UTO
CTO/OIIBI UMEIOT HelpaBU/IbHBIE THITbI: UMC/IOBBIE CTOOLIBI 3arpy3W/IHCh Kak object 13-3a Hamuums
CHMBOJIOB ? BMeCTO ponyckoB. Kak, ncrone3ysi mapamerpsl na_values u dtype B read_csv, a Takke
nocsefytoiiee npeobpasoBaHue, KOPPEKTHO 3arPy3UThb AaHHbIE 3a OAWH 1poxof (0e3 MoBTOPHOTO
ytenus ¢aitna)? OObsiCHATE KPATKO.

Ne 6 IlIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
ConocTaBbTe (pparMeHT Koja (JIeBbIH CTO/I0€L) C ero pe3y/sTaToM (NPaBbId CTOJI0eIT).

JleBblIii cTO/T0ET] IpaBsiii cTo6er]

1. [x**2 for x in
range(3)]

2. [x for x in
range(5) if x % 2 B. [0, 2, 4]
3.

list(map(lambda B. [2, 3, 4]
x: x+1, [1,2,3]))

4.

list(filter(lambda T. [3, 4]

x: x>2, [1,2,3,4]))

A. [0, 1, 4]

Ne 7 IlpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
ConocTtaBbTe MeTo/ pandas co ero jercTBueM (npe/nosiaraerca cranjaptabii DataFrame df).
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Ne 8

Ne 9

J1eBsiii eron6en Tpasstii eronben

1.
df.drop_duplicates() A. YiansieT CTPOKH C MpOMyIeHHbIMA 3HaUeHUsIMU
2. df.dropna() B. YnanseT ny0/MKaThl CTPOK
3. df.fillna(0) B. 3amensieT npomycku Ha 0
4,
df.rename(columns= T TTeperiMeHOBBIBaeT cTosber] 'a' B 'b’
'a':'b'})

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

Kaxkue u3 ciegyromumx onpefesniennit GpyHkuuii B Python crHTakcryecku KoppekTHeI? (Bribepute Bce)
BapuaHTsbI:

1. def f(): pass

2. def f(x, y=[1): pass

3. def f(*args, **kwargs): pass
4. def f(x, *y, z): pass

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUIINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kakoe 3HaueHue Oy/ieT y mepeMeHHOH X T0C/Ie BbITIOTHEHHS?
python
X=3x+=5x*=2

BapmanTtsi: 1) 8, 2) 16, 3) 13, 4) 10

Ne 10 ITpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allILIUTE apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
CKOJIBKO pa3 BBIINOJHUTCS TeJIO LUKJ/a?

python
foriin range(3, 0, -1):  print(i)

Bapuanrtsi: 1) 3, 2) 2, 3) 4, 4) 6eCKOHEUHO

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBLIBAIOLIHE BEIOOD

oTBeTa
Kaxkoli u3 crieiyroIyx BapuaHToB co37acT MaccuB NumPy 13 ATy Hyein?

BapuaHThI:

1. np.zeros(5)
2. np.empty(5)
3. np.ones(5)
4. np.array(5)

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABU/IbHBIE OTBETHI M 3aNMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kaxkue 13 crieytolux CTpyKTyp JaHHbIX B Python siBisitoTcst n3amMensiembivu (mutable)? Bribepure
BCeE.

BapuaHThI:

1. list
2. tuple
3. dict
4. set
5. str
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OIIK-8 - CnocobeH ucnosib308amb cogpeMeHHble NPO2PpaMMHbie U UHCMpPYyMeHMad/ibHble Cpedcmea
KOMNbIOMEepHO20 M0oOeaupoeaHus 0/15 pewleHUs pa3AuYHbIX UCC/1e008ame/abCKUX U NpodeccuoHaIbHbIX

3a0ay

Ne 1

Ne 3

No 4

Ne 5

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABU/IbHBIE OTBETHI U 3aIUILINTE apTyMeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Bormpoc 6 (Tema: BuboTeku /st MHTe/UIeKTYaIbHOTO aHa/I|3a IaHHBIX — 0011jee)

Kakue 0m0/1moTeKH U3 CTAaHAAPTHOTO Ha0opa /I HHTe/I/IeKTYa/ IbHOT0 aHa/Iu3a JaHHbIX B Python
NPEe{0CTaB/IAIOT CPeICTBA /ISl BU3ya/IM3aliMH JaHHBIX?

BapuaHnTsl oTBeTa:
matplotlib.pyplot
seaborn

numpy

plotly.express
[TpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

ITouemy B aHanM3e JAHHBIX YaCTO UCIIOJB3YIOT CBA3KY dyHKui map() umm apply() ¢ niam6a-
BbIPa)XeHHUSIMU BMeCTO SIBHOTO ITMK/Ia for 1o crpokam DataFrame u3 6ubmuoreku pandas?

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

B Bariem npoekTe 110 HHTe/IeKTyalbHOMY aHa/IM3y AaHHBIX eCTh MOZY/Ib, KOTOPBIN K3IIHpyeT
pe3ynbTaThl TSHKEbIX BEIUMC/IEHNH B T71006abHOM cyioBape. OjHaKoO Ipy rapasiiensHoi o6paboTke
(narpumep, c omotbio concurrent.futures. ThreadPool Executor) pa3Hbie MOTOKK OFHOBPEMEHHO
YUTAIOT Y MHUILYT B 3TOT CJI0Baph, YTO MPUBOAUT K COCTOSTHHUIO TOHKH M HECTAaOW/IBHBIM pe3y/IbTaTaM.
Kak, He oTKa3bIBasiCh OT 17100aIbHOTO K311IA U He UCTI0/B3Ys OI0KMPOBKY Ha KayKZ0M OrepaLjiy UTeHusl,
MOXKHO TIepeCTPOUTh CTPYKTYPY JaHHBIX W QYHKLIWH [JOCTYTIa, YTOOBI 00eCreunTs MoTOK00e301acHOCTh
Y TIPY 9TOM COXPAHUTh BBICOKYIO IIPOM3BOAUTENBHOCTD?

ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IEJOBATETILHOCTh

Bam Hy)xH0 nmocTpouth KoHBeliep (Pipeline) B scikit-learn aisa ciieaywomux 3Tanoe 00padoTKu 1
o0yuenus. Pacnosioxxure [jeficTBUSA B TOM NMOPSAJKe, KOTOPbIi 00ecneuuT KOPPeKTHYI0 paboty Oe3
yTeuKH JaHHBIX U3 TECTOBOI BHIOOPKY B 00yueHHe:

BapI/IaHTBI nocjieA0Bare/ibHOCTH:

ITpumenenue StandardScaler k TecToBo# BEIOOPKe (MCIOJB3Ys TapaMeTphl, 00yueHHbIe Ha 00yuarorei
BBIOODKE)

Pa3zienienue IaHHBIX Ha 0OYUaroIy0 U TeCTOBYIO BRIOOPKH uepe3 train_test_split

ITpumenenue StandardScaler.fit_transform() k oOGyuatoirieit BLIOOpKe

Wmnopr Pipeline u3 sklearn.pipeline

O06yuenue mozienu (Harpumep, LogisticRegression) Ha MacITabMPOBAHHBIX 0OYYAKOIUX JaHHBIX
Cosznanue navinnaiina: Pipeline([('scaler’, StandardScaler()), (‘clf', LogisticRegression())])
I[MpesckasaHue Ha TeCTOBOW BEIOODKE C TIOMOIIIBI0 00yUeHHOTO MakTiaiiHa

Be13oB metoza .fit() Ha madiniaiiHe ¢ iepejaueli TOJTBKO 0OYYarOIIUX JAHHBIX

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBH]'[beIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaI-OLL[I/Ie BLIGOP
OTBeTa

Uro BbIBe/IeT C/IeyIOLIUi KOA?
def func(x, Ist=[]):
Ist.append(x)

return Ist
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Ne 6

Ne 7

Ne 8

Ne 9

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

[1]u[1, 2]
[1]m[1]

Ommbka: u3MeHsieMblid apTyMeHT TI0 YMOTYaHHFO 3arlperiéH

[TpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET U 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[1e BEIOOD
oTBeTa

Kakum o6pa3zom Haunbosiee s3¢exkTiBHO oThuabrpoBars crpoku DataFrame df mo ycioBuro
df['age'] > 30 u ogHOBpeMeHHO BHIOPATh TOILKO CTOJIOIBI ['name’, 'city']?

BapuanTel oTBeTa:

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

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

Kakas u3 ciiefyromux onepanuii BHINOTHAETCS «Ha MecTe» (in-place) u He co3aéT HOBBII
maccuB NumPy?

BapuaHThl oTBeTa
a=at+1

a+=1
np.append(a, 1)
a=a*2

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 ciepyromux yreepxaeHui o pyHkiusax B Python siBnsioTcs BepHbIMHU?
BapuanTel oTBeTa:

DyHKIMS MOXKET BO3BpalljaTh HECKOJIbKO 3HaYeHUH, YI1aKoBaHHbIX B KOPTeXX
AprymMeHTBI IO YMOJTYaHHUIO BBIUMC/ISIIOTCS TIPU KaXKA0M BbI30Be (DyHKLIMN

*args Mo3BosisgeT nepesiaBaTb IPOM3BOJIbHOE KOTMYeCTBO UMEHOBAHHBIX apIyMeHTOB

**kwargs cobupaeT HeoOBsIB/IEHHbIE IMEHOBaHHbIE apTYMEHTHI B CJI0Baph

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

Bompoc 5 (Tema: BubavoTeKku /iyt MHTe/IEKTYalIbHOTO aHa/I|3a JaHHBIX — pandas)

Kakwue u3 ciaepyromux onepanuii ¢ pandas DataFrame co35a0T HOBbI 005eKT (BO3BpaIlalOT
KOIHIO), a He H3MeHAIT ucxoaHblil DataFrame?
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Bapuants! oTBeTa:
df.dropna(inplace=True)
df.dropna()

df.fillna(0, inplace=False)

df['new'] = df['old'] * 2
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
ConocraBbTe OHO/THOTEKY H/IH eé KOMIIOHEHT ¢JIeBa C eé 0CHOBHBIM Ha3HAYeHHEM CIpaBa.

JleBbIii cTOJI0CI] IIpaeslii cTo/10€1y

1

: A. JlvneiiHas anrebpa u pabota ¢ MHOTOMepHBIMUA MacCHBaMHU
pandas.DataFrame

b. Knaccudukaiiys, perpeccus, Kiactepu3saiius (aJlrOpUTMbI

2. numpy.ndarray MaIlIMHHOTO 00yUeHMs)

3. B. TabnmuHble JaHHBIE C UHAEKCALMe CTPOK U CTonOI0B, 06paboTka
matplotlib.pyplot npomnyckoB

I". TlocTpoenue rpadmKoOB, TUCTOTPaMM, Scatter-Auarpamm

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

ComnocTaBbTe onepanuio Wid (GyHKIHUIO C/1eBa ¢ eé BpeMeHHOU C/I0KHOCTHIO (B CpeiHeM) 1
COOTBETCTBYIOIIlell CTPYKTYPHBI AQHHBIX CIIpaBa.

JleBbIH CcTOI0€I] IIpaBslii cTo6er]

1. ITouck
3eMeHTa B list
T10 3HaUeHuto (X
in Ist)

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

A.O(1)

B. O(1) (xerm-Tabmuiia)

L. O(1)

Ne 12 TIpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/E€0BaTeIbHOCTD

Pacno/io)kuTe CTPOKH KO/ja B MPAaBU/ILHOM MOPA/KE, UT00BI MOTYUYHTh QYHKI[HIO, KOTOpas
BO3BpalllaeT CIUCOK YETHHIX YHCe/I U3 MepeJaHHOro CIMCKA, MCI0/Ib3ys reHepaTop CIHcKa:

BapuaHThbI (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)
OIIK-9 - CnocofeH pazpadbambieamb a/20pUMmbl U KOMNbiOMepHble NPO2PaAMMbl, NPU2OOHbIE 015
Npakmu4ueckoz0 npuMeHeHuUst

Ne 1 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

[pencraBbTe, UTO y BaC eCTh OOJIBILION TEKCTOBBIH (aiin (Heckonbko I'B), Kaxkast CTPOKa KOTOPOTo
cofiepXXuT 1iesioe unciio. Hanvinure onucanmne reHeparopa read_integers(file_path), koTopsiii unTaer
¢aiin nocTpouHo, mpeobpasyeT Kak/Ayto CTPOKY B LieJIoe UMC/IO U BO3BpALLlaeT ero, a TakyKe MpoIycKaeT
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Ne 3

Ne 4

Ne 5

Ne 7

CTPOKHU, KOTOPBIE He SIBJISFOTCS 1Ie/TbIMU YHUC/IaMU (JIOTUPYS OIMOKY B OT/ie/bHbIH (haitn). ObbacHUTE,
ToueMy reHepaTop JIydllle, YeM UTeHHe BCero gaiisia B CIIUCOK, C TOUKHU 3peHust OTpebsieHust aMsITH.

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Bri paboraete ¢ DataFrame, cozep>Karum cToOLbI price v quantity. Bam Hy)KHO 00aBUTb HOBBIH
cronberr total Kak rpou3BeieHye price * quantity, HO TOBKO JJIs CTPOK, re quantity > 0. Eciu quantity
<=0, To total fo/mkeH ObITh paBedH NaN. Kak Hanbonee 3¢ eKTUBHO 1 UMTaeMo cjiesiath 3TO B pandas,
u3beras ssBHOTO 1MK/a? [TpyuBeuTe IpUMep Kofla ¥ TIOSICHWTe, TIOUeMY TakKou rmojxos ObicTpee.
IIpounTaiiTe TEKCT M yCTAaHOBUTE MOC/IE/I0BATEbHOCTD

Pacno/ioKuTe CTPOKM Ko/ja B IPaBU/ILHOM MOPSiAKE, YTO0BI MporpaMMa HaxoAuaa
MaKcHMaJ/IbHOEe 3HaueHHe B CTiMcKe numbers 0e3 MCOIb30BaHUs BCTPOeHHOH PyHKun max()
(anropuTM JIMHEMHOr0 NMOUCKA).

ITepemeniaHHbIe CTPOKH:

A. for num in numbers:

B. numbers =[3,1,4, 1, 5,9, 2]

C. max_val = numbers[0]

D. print(f"Makcumym: {max_val}")
E. if num > max_val:

F. max_val = num

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
CormocTaBbTe BhIpaXkeHHe (JIeBbIi CTO/I0EIN) C ero pe3y/15TaToM (MpaBblii cTosiberr).

JIeBBIM CcTOJI0CI] IpaBsliii cToGer]
1.3*"a"+ D' A. 'aaab’
2.'a" in 'abc' B. True

3. 'abc'[1:3] B. 'bc’
4. len('hello") .5

IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

ComnocraBbTe uMs Mopenu u3 scikit-learn (ieBbIii cTos16e1r) ¢ TUIOBOI 3a/jauel (MpaBbIi
crosberr).

JleBblii cTO/10€I] IpaBsiii cTronberr
1. LinearRegression A. Knaccudwukariys
2. LogisticRegression  b. Perpeccus (ripeficka3aHue uuc/ia)
3. KMeans B. Knacrepuszaius

4.

RandomForestClassifier I Knaccudpukaus (aHcamonb)

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Kakoe 3HaueHMe pUMeT s 1OCJIe 1UKa?
s=0
for i in range(1, 4):

s+=1i

Bapuantni: 1) 3, 2) 4, 3) 6, 4) 10
[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kakas ¢ynkuus 13 matplotlib.pyplot co3gaér kpyrosyto auarpamMmy?

BapuaHTbI:
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1. plot()

2. pie()
3. bar()
4. hist()

Ne 8 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

Kaxkue 13 ciiefiytolux ornepaijyi Haji MHOKeCTBOM set B Python siBnisitoTcs gonyctumbivu? (Boibepute
BCE.)

BapuaHTsbI:

1. JobaBnenue 3nemenTa (add)

2. YnaseHue 37eMeHTa (remove)

3. Hocrym nio uagekcy (s[0])

4. TIpoBepka Ha Bxox/ieHue (elem in s)

Ne 9 IlpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/IE[0BaTeIBHOCTD

Pacnosio)kuTe 3Tanbl BHINOTHEHUsI C/IEAYIOIIEro Koja B MopsAjke o0paieHus K nepeMeHHbIM
(mouck mo LEGB-npaBuiy).

x = 'global'
def outer():
X = 'outer'
def inner():
X = 'inner'
print(x)
inner()
outer()

IlepememanHbIe COOBITHSA (0OpaleHus K X):

. Obpatjenye K X BHyTpH print B inner()

. [Touck B nokanbpHOM 00/1acTH inner — HaxoAuT 'inner’

. BeiBog 'inner’

. [locne 3aBepiuieHus inner — Bo3Bpar B outer

. Co3paHuie JT0KaIbHOM TTepeMeHHOM X B outer co 3HaueHHeM 'outer
. Co3zaHue JI0KaIbHOU MepeMeHHO! X B inner co 3HayeHWeM 'inner
. Onpenenenue rmobansHOro X = 'global'

NAOOUTRA, WN =

Ne 10 IIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Bomnpoc:
Yro OyzeT BbIBeIEHO?

a=11, 2]
b=a
a=a+[3]
print(b)
BapuaHThI:

[1,2,3]
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[1,2]
[1,2,3,3]

Ormnbka

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

Kaxkue u3 cregytromumx Bbi3oBoB ¢yHKimu def func(a, b=2, *args): pass sBIsIOTCSI KOPPEKTHBIMU?
(Bbibepure BCe.)

BapuaHTbI:

1. func(1)

2. func(l, 3)

3. func(1, b=4, 5)
4. func(1, 2, 3, 4)

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIE OTBETHI U 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOILMe BEIOOD
OTBETOB

Kaxkue u3 ciegyromumx Bbi3oBoB ¢yHKLmHU def func(a, b=2, *args): pass sBsIOTCSI KOPPEKTHBIMU?
(Beibepure Bce.)

BapuaHThI:

1. func(1)

2. func(1, 3)

3. func(1, b=4, 5)
4. func(1, 2, 3, 4)
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