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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

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

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel H2 TIporpaMMHas MH)XXKeHEpPUsI M MHTe/LIeKTya/IbHbIe CHCTEMBI

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E6 ABTOHOMHBIE UTH®OPMAILIMOHHBIE N YITPAB/IAIOIIIUE CUCTEMBI

3aBepaytoimii kKadeapoit OcekuH VLA, A.T.H.




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:

OTIK-3 — CrnocobeH TMOHMMAaTh CYIIHOCTb W 3HaueHWe WHGOpPMAIMM B Ppa3BUTUM COBPEMEHHOTO
MH(OPMALIMOHHOTO 00I[eCTBa, 0CO3HABATb OMACHOCTEL M yrPO3bl, BO3HUKAOL[HE B TIPOLIECCE 3TOTO Pa3BUTHS,
cobmopaTh 0CHOBHBIE TpeboBaHUs MHGOPMALMOHHOM 6e30TacHOCTH, B TOM UHC/Ie 3allUThI FOCyJapCTBeHHON
TaltHbI

IMK-93 — CnocobeH TreHepUpOBaTh HOBbIe WJEW [ pelleHdsl 3afad  [U(GPOBOH  SKOHOMUKH,
abcTparvpoBarbCsi OT CTaHAAPTHBIX MOZeJiel, TiepecTpavBaTh CJIOKUBIIMECS CrocoObl pelieHHs 3afad,
BBIJIBUTaTh a/IbTePHATUBHbBIE BaDUAHTHI A€HCTBUH C 11e/Ibi0 BEIDAOOTKH HOBBIX ONTUMA/IbHBIX alTOPUTMOB

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
OIIK-3

3HAHUA:

3HaTh OCHOBHBIE TPUHIIUITEI (YHKIMOHUPOBAHUS WH(GOPMALIMOHHBIX CHUCTEM U POJIb MPOrPaMMHOTO
obecrieueHusi B MHGOPMALIMIOHHOM 0011[eCTBe;

YMeHUs:

YMeTh OLIeHWBATh MOTeHLMalIbHble PUCKU U YTPO3bl 0e30TMacHOCTH MpU pa3paboTke U MCIIOIB30BaHUN
MPOrpaMMHBIX TTPOJYKTOB,;

HaBbIKU:

MpUMeHsTh TpeboBaHKs UH(OPMAIHOHHOMN 6e30MaCHOCTH MPU TECTUPOBAHUU U OT/IAZIKE MPOTPAMM.
ITK-93

3HAHUA:

3HaTh aATOPUTMbI U CTPYKTYPhI J@aHHBIX /7151 3 ()eKTUBHOTO pellleHus 3a/iay;;

YMeHUs:

yMeTb TIPUMEHSITh SI3bIKH MPOTPaMMUPOBAHUYS [J1s1 Pean3aliiy POrPAMMHBIX PelleHu;;

HaBbIKU:

00nafiaTh HABBIKOM OTAaJAKU M ONTUMHU3AIMU KOofa /IS TIOBBILIEHUS TIPOW3BOAUTENBHOCTH U
HaZle’)KHOCTH POrpaMM;.



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
17.05.01 Boenpunacbl u e3pbieamesnu.

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 CHUCTEM: METOJbI U
TEXHOJIOTN.

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

¢ OIIK-3 — CrniocobeH MOHUMATh CYI[HOCTh U 3HaYeHHe WH(OPMAIIUU B Pa3BUTHA COBPEMEHHOTO
MH(OPMALMOHHOTO 00I1IeCTBa, 0CO3HABATh OMACHOCTH U YTPO3bl, BO3HHUKAFOILHE B [TPOLIeCCe 3TOT0
pa3BuTHSs, COOMIOATh OCHOBHBIE TPeOOBaHMsI MHPOPMALIIOHHOM 6e30MacHOCTH, B TOM YHC/Ie 3allUThI
roCyJapCTBeHHOU TalHbI

¢ [TK-94 — CrniocobeH K ympassieHHto nH$opMaLeli u JaHHBIMU, TIOMCKY UCTOYHUKOB MH(OpMaLuK U
JAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMHUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCI0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a/TTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/Ib30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3a/a4y



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOpHBIE 3aHATHS ©
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Pazpen 1. Beegenne B Python. OCHOBbI CMHTaKCHCa, TUIIbI JJAHHBIX, BBO/Y/BBIBO/,
JIMHeitHble anroputMbl. TToHATHs MH(OPMaLs U HHGOPMALMOHHbIE TEXHOJIOIHH,
MporpaMMUpPOBaHue, SI3bIK U Cpefia IPOrpaMMUPOBaHusl. OTarlbl HallMCaHUs
1 2 rporpaMMbl. AJITOpUTMBI U 610K-cxeMbl. O61umii 0630p s13bika Python. OcHOBBI 22 12 6 6 10 20 20
pa6otsl B IDLE. Ba30Bblii CHHTaKCHC U OCHOBHbIE KOMaH/b! si3bika Python. [Tonsitre
riepeMeHHO#, TpeboBaHMs K UX HarMeHoBaHuUI0.Llesounc/ieHHbIe JaHHbIe,
BeI|eCTBEHHbIE aHHbIe, CTDOKOBBIE JaHHBIE, JIOTUYECKHE NaHHbIE.
1 2 Pa3pen 2. BeTB/ieHusl ¥ UKJIBL. YC/IOBHBIE OIepatopsl, LKIbI for, while, 34 16 8 8 18 20 20
PeKyppeHTHbIe BbIUKC/IeHHs], onieparop break.
Paspen 3. CTpyKTyphbl AaHHBIX. CIIMCKU, KOPTEXXH, CJIOBApH, MHOKeCTBa. ba3oBble
1 2 anroputMbl 06paboTKU. DYHKLIK 1 METOAbI pabOTHI CO CIHCKAMHU, KOPTeXaMu, 16 8 4 4 8 20 20
CJIOBapsAAMH, MHO>KeCTBaMH. CDESLI.
1 2 Pazpen 4. ®ynkuuu u Mopy . OripesieieHne GyHKLMMN, apryMeHTbI, 06/1acTh 38 20 10 10 18 20 20
BrauMocTH, lambda-¢yHKimK, uMnopt 6ubMoTEK.
Pa3gen 5. BubinoTexky /1 MHTE//IEKTYa/IbHOT0 aHa/Iu3a AAHHBIX. V3yueHne
1 2 6ubnuorek math, pandas, numpy,mathprolib, random. PaGoTa ¢ JaHHBIMH C 34 12 6 6 22 20 20
nMIosb30BaHKeM 6ubmorek math, pandas, numpy,mathprolib, random.
Bcero 3a 2 cemecTp 144 68 34 34 76 100 100
Bcero no gucnymuHe 144 68 34 34 76 100 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep n HanmeHOBaHue
Tema NMPAKTHYE€CKOI'0 3aHATUA aya.
n/n pa3fena JMCIMILIAHBI
yacoB
YcranoBka cpefibl (VS Code, PyCharm, IDLE Python,
1 |Pasgen 1. Beemenue B Python. |Jupiter). [TepBasi mporpamma: BBOJ/BBLIBO/, TUIIBI JaHHBIX, 6
BbIUMCJIEHUSA.
Pemnienuie 3aau Ha BeTBAEHUS U LIUK/bI( UHMC/IOBLIE PsIIbI
2 |Pasgen 2. BeTBneHus M LIUKJIBL. A o I ( PAABL 8
TadysIyst QyHKLINN)
O6paboTKa CTIMCKOB: TIOMCK, COPTHPOBKA, cpe3bl. PaboTta co
3 |Pa3zgen 3. CTpyKTyphl JaHHBIX. p » COpTHP - P 4
C/IOBapsiMU.
Co3panue 1o/b30BareIbCKUX Kuui. [lepesaua
4  |Pa3gen 4. ®yHKUMU U MOAY/IA. A bymxuy PEA 10
rnapaMeTpOB. (DYHKLII/II/I BBICIIEro IMopsaaKa.
Paszzen 5. Bubnvoreku st .
A i Busyanmu3aius gansbix (mathprolib). Berunciienusi ¢ numpy
5  |MHTe/UIeKTya/IbHOI'O aHa/Iu3a o 6
n pandas. FEHepaI_II/IH C/IyUaWHBIX 1dHHBIX.
JaHHBIX.
Bcero 3a 2 cemecTp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep v HaiMeHOBaHMe pa3jesna Oo0nbem,
CO]I[EP)KHHI/IE y‘IE6H01"0 3aiaHUA
n/n AUCIIMIIVIMHBI yacoB
1 I/I3yqu1/1e Hpe,[[yCMOTpeHHOfI HpOl"paMMOﬁ 4
AUCLIATIIMHBI pEKOMEHAyEMOﬁ JINTEPAaTyphbl
Pazgen 1. Beeznenue B Python.
2 Odopmienue oTuera 2
3 [ToaroroBka K IpakTAyeCKUM 3aHATHAM 4
4 W3yueHue ripelyCMOTPEHHOM TIPOrpaMMOi 4
AU CILUTT/IMHBI pEKOMEHAYEMOﬁ JINTePaTypbl
Paspen 2. BeTieHys U LIWKJIBL.
5 [ToarotroBka K ripakTAueCKUM 3aHSITHSIM 12
6 Odopmenue oTuera 2
7 |Pasgen 3. CTpyKTypbI JaHHBIX. ITogroToBKa K pakTU4yeCKUM 3aHATUSM 4
8 Odopmienue oTuera 2
6 37575




9 N3yueHue npeyCMOTpeHHOM ITPOrpaMMOit 2
JIUCLIUTIIMHBI PeKOMEH/1yeMOM JIuTepaTyphl
10 IToaroTroBKa K MpakTAYeCKUM 3aHSTHASIM 14
11 Pazpen 4. ®yHkuuu 1 Mmogyu. Opopwrenue oryera — — 2
12 N3yuenne TpejlyCMOTPeHHOH NporpaMMon ?
JUCLIUTIZIMHBI peKOMeHyeMOM TUTepaTyphl
13 [ToproroBka K npakThyeCKUM 3aHATHAM 18
14  |Pasgen 5. Bubnuoreku s Odopmienue oTuera 2
15 VHTeJUIEKTya/IbHOTO aHa/i3a JaHHBIX. |[I3yyeHne npe AYCMOTPQHHOﬁVHporpaMMOﬁ 5
JUCLIUTIIMHBI peKOMeHyeMOM JINTepaTyphbl
Bcero 3a 2 cemecTp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 6 7 |8 9 10 |11 (12| 13 (14 |15| 16 17
2 nII3 Op | WII3 uri3 | gp nIi3 Op | WII3

YciioBHBIE 0003HAUEHHS:

e [P — auarHoctryeckasi pabora;
o UII3 — unaMBMAYya/bHOE TIPaKTUUECKOE 3alaHue.

TeKyIuii KOHTPOJIb YCIIEBAéMOCTH CTY/I€HTOB IPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTepPBA/IbI B
creayommx popmax:
[MarHoCTUYecKasi pabora;

WHAVBW/Yya/IbHOE TMpaKTU4YeCKOoe 3aJdHHre.

HpOME)KYTO‘IHaH dTTecTaluda rMpoBOAUTCA B d)OpMaXZ

9K3dMEH.
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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

Hucoyminaa TEXHOJIOT'MA ITIOCTPOEHUSA MHTE/UIEKTYAJIBHBIX ITPOI'PAMMHBIX
CUCTEM sBiisieTcs AUCLUIUIMHON 00A3aTe/IbHOM YacTH 0/10Ka 1 nmporpaMMbl MOATOTOBKY 110 HAIIPaB/IEHHIO
17.05.01 Boenpunacbl u e3pbleamenu. JWCLMILIMHA peanu3yeTcs Ha ¢akynsTere H PoOOTOTeXHMKA U
vHHOoBalMoHHast umkeHepusi BI'TY "BOEHMEX" wm. [J.®. YctunoBa kadezapoit H2 IIporpammuas
VH)XeHepUsl U MHTeJIJIeKTya/IbHble CUCTeMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:

OIIK-3 CrnocobeH TmMOHMMATh CyIIHOCTh U 3HAUeHWe WHGOPMAIMM B Pa3BUTHU  COBPEMEHHOTO
MH(POPMAIMOHHOTO 00IIeCTBa, 0CO3HABATh OMACHOCTh W YrpO3bl, BO3HHUKAIOIIME B MPOIIECCe 3TOr0 PAa3BUTHS,
co0/I0IaTh OCHOBHBIE TPeOOBAHUS MHGOPMAIIMOHHON 6e30MacHOCTH, B TOM UKCJIe 3all[UThl FOCYJAPCTBEHHOM
TalHbI;

ITK-93 CriocobeH reHepupOBaTh HOBbIE UZIeU ZJIs1 PelleHusT 3a/iau HU(POBOM SKOHOMUKH, aOCTparupoBaThCst OT
CTaHZAPTHBIX MOjIe/iel, TIepecTparuBaTh CIOKUBILHECS CIIOCOOLI PellleHusl 3ajiad, BBI/IBUTaTh ajJbTepHATHBHbIE
BapUaHTHI ZIEACTBUH C 11eJTbI0 BEIPAOOTKH HOBBIX ONTHUMAJIbHBIX a/TTOPUTMOB.

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 prn?{?éKOCTb’
Pa3pen 1. Beegenue B Python.
W3yuenue npesycMoTpeHHOU
TPOrpamMMOoi JUCLIUITIMHbI 4
DEKOMeH/IyeMoi JTHTepaTyphbi H. A. Jlectenko, U. [I. Mamaeg. TexHosiorusi 00paboTKu
Odopmerye oTyeTa JlaHHBIX JJI51 HReAMeTHo-opreHTHpOBaHHHX 3a/jau Ha SI3bIKe 5
Python: BI'TY "BOEHMEX" um. [I.®. YctuHora, 2024 (1-6)
[ToaroToBKa K NpakTH4yeCKUM 4
3aHATUAM
Wroro no pasgeny 1 10
Pa3pesn 2. BeTB/1eHUA ¥ UKJIBI.
W3yuenue npegycMOTpeHHOU
TpPOrpamMMOoii JUCLUITIMHBI 4
PeKOMeH/[yeMOi TUTepaTypbl @. Ione. . 'my6okoe obyuenune 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 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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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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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 5
3aHATHA B W N =
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WNupvBuayansHOE
1 2 |Pa3zpen 1. Beeaenmne B Python. | 22 12 6 6 10 20 | 20 MpaKTUyeckKoe
3alaHue
WNupvBuayansHOE
1 2 P;Ef; 2. Bernenust u 34 | 16 8 8 18 20 | 20 | mpakTUueckoe
1 ) 3a/laHue
WNupvBuayansHOE
1] 2 P::li‘[‘:)’::' CrpykType! 16 8| 4| 4 8 | 20 | 20 | npakTuueckoe
A : 3a/laHue
WNupvBuayansHOE
1 2 |Pa3pen 4. ®ynknum u mogyau.| 38 | 20 10 10 18 20 | 20 TpaKTUyeckKoe
3alaHue
Pazgen 5. Bubuoreku s WNupvBuayansHoe
1 2 |MHTe//IeKTya/IbHOrO aHanu3a | 34 | 12 6 6 22 20 | 20 | mpakTUueckoe
JaHHBIX. 3alaHue
Bcero 3a 2 cemecTp 144 | 68 | 34 34 76 | 100 | 100
Bcero mo AuCIUILIHHE 144 | 68 | 34 34 76 | 100 | 100
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Onenounblie MaTepuassl no gucuumiude TEXHOJIOT'IU ITOCTPOEHUSA

NHTEJUVIEKTYAJIBHBIX ITPOI'PAMMHBIX CUCTEM

OIIK-3 - CnocobeH noHUMams CywHoOCMb U 3Ha4eHue uHgopmayuu 8 pazeumuu coO8peMeHHO020
uH(popmayuoHHoz0 006Ujecmea, 0coO3HasaNb oNACHOCMb U y2po3bl, 603HUKAIOWjUe 8 npoyecce 31Mozo
pazeumust, co6/1100amp 0CHO8Hble MpeGoe8aHus1 UH(opMayuoHHOU Ge3onacHocmu, 8 Mom Yucs/e 3aujumbl
20cyoapcmeeHHoOU matiHbl

Ne 1

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

UTo BBIBEZIET 3TOT KOZ?
python
foriinrange(3): ifi==1: continue  print(i)

Bapuantni: 1)02,2)012,3)1,4)0
ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

ITaH oueHb OOMBIION J0T-(akia (COTHH rurabaiit) c 3anucsamMu Buza timestamp, user_id, action.
Tpebyercst HarcaTb 3QPeKTUBHBIN TI0 TaMSITU TeHepaTop, KOTOPHI:

Yuraet ¢aiin mocTpouHo (6e3 3arpy3Ky Bcero ¢aiiia B TaMsTh).
@uneTpyeT CTPOKH, OCTABJ/ISIS TOJIBKO AeHCTBYS T10/Ib30BaTe s € 33laHHbIM user_id.

I'pynmnupyet 3amucu o yacam (110 Mosiko timestamp), Bo3Bpatliast AJIs1 KaK0ro yaca KoJInueCcTBO
JleHCTBUI 3TOTO I10/Ib30BaTe s,

ITpu 3TOM TeHepaTop He /I0/DKeH XPaHUTh BCE Uachl B MAMSTH — BbI/IaBaTh Pe3yJIbTaT 10 Mepe
HaKOIJIeHHWs JJaHHBIX 3a ouepeHOH uac.

OmuimTe CTPYKTYpY reHepaTtopa U JIOTHKY ero paboTsl. I[ToueMy Mcronb30BaHre 00BIYHOTO CITHCKA TSI
HaKOTUIeHHS 3aIvCeil Tiepe; TPYIITUPOBKOM Ob110 Ob1 He3(h(heKTUBHBIM?

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

ecTb hyHKius process_data(data, method="mean'), koTopasi Jo/>kHa MO0 BO3BpaIlaTh CPeHee
(method="mean"), mi6o meauany (method="median') kaxxgoro cTosbd1ia nepeganHoro DataFrame.
OpHako BbI 3aMevaeTe, YTO TIPU MOBTOPHBIX BBI30BaX C OAHUM M TeM ke DataFrame u pa3sasiMu method
(YHKIUS KaXK/IbIi pa3 3aHOBO BLIUUC/ISIET arperaiuio, uto HeaddheKTHBHO. Kak, UCTIoMb3ys MeXaHH3M
KaIIMpoBaHus (Hampumep, functools.lru_cache unm co6cTBeHHBIN C/I0BAph), MOXXKHO MOAUMHUI[MPOBATh
(YHKIMIO Tak, 4YTOOBI Pe3y/IbTaThl [ KaXK0TO0 METO/Ia COXPAHSIIACH, HO TIPH 3TOM (YHKITUASA
KOpPeKTHO paboTasna c u3MeHsieMbIM TUIOM DataFrame? Omnuiimre pelieHye B IByX-TPEX
TIpeAJIOKEeHUSIX.

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/BbHBINA OTBET U 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[HEe BBLIOOD
oTBeTa

Kakasi ¢pynkiust u3 NumPy co3zaéT MaccuB 13 paBHOMEPHO pacripefie/IéHHbIX 3HaueHHH B 3alaHHOM
UHTepBaJsle C yKa3aHHbIM K0/IMYeCTBOM 3/1eMeHTOB?

BapuanTtni: 1) np.arange(), 2) np.linspace(), 3) np.random.rand(), 4) np.array()
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

ConocTaBbTe MeTo/| Wi aTpudyT pandas (JieBbIi CT0/10€1) C ero Haubo/iee TOUHBIM OMUCAHUEM U
BPEMEHHOMH C/I0KHOCTHI0 B THIIMYHOM C/Iy4yae (mpaBbii cTO/I0CLY).

JleBbIii cTOJI0CI] IIpaeslii cTo/10€e1]

L. A. O(n) o maMsATH — CcO37aéT KOMMIO yKa3aHHBIX CTO/OLIOB;
df.loc[row_label, WCII0/Ib3YeTCs [I/1s1 YMEeHbIIeHUs pa3Mepa JaHHbIX
col_label] YETCR Ay pasMepa A

2. . . B. O(1) o BpemMeHH, JOCTYTI 110 METKaM CTPOKHU U CTO/I011a C
df.iloc[row_index,
. WCII0/1b30BaHreM BHYTPEeHHUX UHJEKCHBIX MaCCUBOB

col_index]
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JleBbIii cTOJI0CI] IIpaeslii cTo/10€1y
3. dff['coll’, B. O(1) no BpeMeHH, JOCTYII MO LieJIOYUCIeHHON MO3ULUH,
'col2']] aHaJIOTUYHO criucky Python

I". O(n) Mo BpeMeHM U TTaMSATH — y/lajieHre CTPOK C MPOITyCKaMu

4. df.dropna() TpebyeT MOJHOTO TPOX0/ia U co3/laHus HoBoro DataFrame

Ne 6 [IIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

ConocTraBbTe KOHCTPYKIMIO HJIH MeXaHHU3M (J/IeBbIi CT0/10€1) ¢ MPUMePOM Koja, rje 3Ta
KOHCTPYKI{HsI MCII0/Ib3YeTCsl H/IH NPOSIBJISIeTCs1 Haubo/iee XapaKTepHbIM 00pa3oM (MpaBbIi

cToJ10ery).
JIeBbIH CcTO/10€I] IpaBsIii cTo6ery
1. 3aMbIKaHUe A. def outer(x): def inner(y): return x + y; return inner; add5 = outer(5);
(closure) print(add5(3))
2. dexoparop b. @timer def long_running(): time.sleep(1); print(‘done")
3. JIamb6a-

BLIDAKEHHE B. sorted(data, key=lambda x: x['age'])

4. 'eHepaTopHOe

I". sum(x**2 for x in range(1000000) if x % 2 == 0)
BbIpaKeHHe

Ne 7 HquHTaﬁTe TeKCT, BbIﬁepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLIGOp
OTBETOB

Kaxkue u3 crefyroiux BeipakeHuii B Python koppekTHo co3zatot cioBaps (dict)? (Beibepute Bce
BepHEIE.)

BapuaHTbL:
{1:1a, 2:'b, 3:'c'}

dict([(1, a), (2,'b"), (3, 'c)])
{1,2,3}

dict(1="a', 2='b")
Ne 8 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 ciefyromyx yreepxxeHuii o None B Python siBasitoTCS BepHBIMU?
BapuaHTbI:

None — 3T0 00BEKT eJUHCTBEHHOr0 3K3eMILisipa Tvia NoneType

None skBuBasieHTeH False Bo Bcex IornyecKrX KOHTEKCTax

None MO’KHO HCTIOB30BaTh KaK 3HaUeHHe 110 YMOTUaHUIO [t apryMeHTa (DyHKIUN

K nepemenHotii, copepskaitieii None, He/ib3si IpUMeHUTEL MeTo/ .append()

Ne 9 HquHTaﬁTe TeKCT, B]:IGepI/ITe NMpaBU/IbHBIE OTBETHI U 3alTUIINUTE dPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLIGOp
OTBETOB

Kakue u3 crefyrommx 61u61MoTeK 00bIUHO UCITOB3YHOTCS /17151 BU3yaIM3aLuu JaHHBIX B Python?
(BeibepuTe BCe BepHEIe.)

BapuaHThI:
matplotlib.pyplot
seaborn

plotly.express
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scikit-learn
Ne 10 ITpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh
PacrioniokyTe 3Tarbl CO3AaHus 10/1b30BaTe/IbcKoro Tpanchopmepa s scikit-learn, xoropsiit:

Hacsienyetcs ot BaseEstimator u TransformerMixin

B fit() BEIUMC/ITET MUHUMYM ¥ MAaKCUMYM Ka>K/IOTO MPU3HaKa

B transform() BeimoHsIeT HOpMaM3auio B AuarasoH [0, 1] mo ¢popmyse (X - min) / (max - min)
KOPpPEeKTHO 0OpabaThIBaeT Cjiyuai, Korja min == max (BO3BpalljaeT HY/JIeBOH CTo/10e1r)
ITepemeriaHHbIe YTambI:

A. Nmmiopt BaseEstimator, TransformerMixin u3 sklearn.base

B. Onpenenennvie metopa fit(self, X, y=None), Beruricienue self.min_ = X.min(axis=0) u self.max_ =
X.max(axis=0), Bo3spar self

C. Co3ganue knacca class MinMaxScalerCustom(BaseEstimator, TransformerMixin):

D. Onpegenenne Metoza transform(self, X), Beruncienue range_ = self.max_ - self.min_, 3ameHa
Hy/eBbIX range_ Ha 1 (uToOBI M30eXKaTh Je/IeHrsI Ha HOJIb), Bo3BpaT (X - self.min_) / range_

E. Onpenenenuie metoza __init__(self) (myctoro) asnst coBMmecTuMocTH ¢ scikit-learn

F. Bo3gpar self u3 transform (xoTs1 06bIYHO BO3BpAIIIAIOTCS JJAHHBIE, 3/IeCh BaXKHO: transform
BO3BpalllaeT MpeoObpa30BaHHbIM MacCUB)

Ne 11 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE TIOC/IeJOBAaTeTHHOCTD
Pacro/iokuTe I11arv B MPaBUIBLHOM TIOPAZIKE /I pean3aliii uTepaTuBHoro (0e3 pekypcun) ooxoia

OMHaApHOro JepeBa B nmops/jke «in-order» (JIeBo-KOpeHb-NPAB0) C WCTI0/Ib30BaHUEM SIBHOTO CTeKa.
KaxkapIii 11ar onvchbiBaeT JIOTHYECKOoe JIefiCTBHe WY COCTOSTHUE aropUTMa.

IlepemeraHHbIe MIaru:

Ecnu crex nyct u current == None — 3aBepIlIUTh aJITOPUTM

current = current.right

BriBecTu 3Hauenue current.val (o6paborars y3emn)

VHuimanusupoBarh IyCTOM CTeK U current = root

current = current.left

IMonoxuTk current B CTEK ¥ YCTAHOBUTH current = current.left

V3Bneus y3en u3 cTeka B current

IToxka current != None: BBIIIOJHUTS 1ar 6

[Tepeiitu K wwary 3, ec/iv CTeK He MyCT

Ne 12 TTpouuTaiiTe TeKCT, BBIOepUTE MPAaBUIBLHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Bonpoc:
Kaxkoe 3HaueHue OyzieT BbiBeIeHO Ha SKpaH I0C/Ie BBITIOTHEeHHs Kojia?

python
x=[1,2,3]y=xx=[4,5, 6] print(y[0])

Bapuanrtsr: 1) 4, 2) 1, 3) [1,2,3], 4) Ommbka
ITK-93 - CnocobeH zeHepupogamb HO8ble UdelU 0151 pewieHUs 3a0a4 Yyugpoeoli IKOHOMUKU,
abcmpazupoeambcsi om cmaHOapmHbIX Moodesell, nepecmpaueams c/10X4cuswIUecsi cnocodbl pewleHus
3a0au, ébl0su2amp a/1bMepHANueHble 8apuaHmbl delicmeuli ¢ Ye/bio 8bIpaboMKuU HO8bIX ONMUMA/IbHBIX
as120pummos

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
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Ne 4

Ne 5

Ne 6

UeMm omryaetcsi Koprex (tuple) ot crcka (list) mpu nepegade B GyHKIIHIO, KOTOpasi A0JDKHA
rapaHTHUpPOBaThb HEM3MEeHHOCTh TepeJaHHbIX JaHHbBIX AJIs1 TOC/IeYIOIIero NHTe/UIeKTyaIbHOrO aHan13a?

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

IomycTtrM, Bl Hctonb3yete 6ubmoreky sklearn.pipeline.Pipeline ast mocTpoeHus koHBeliepa
00paboTku AaHHBIX. B 0HOM 13 11aroB KaCTOMHOTO TpaHcdopmepa Bbl o0OpaliaeTech K 17100a16HOM
riepeMeHHOM, KOTopasi U3MeHsIeTCs B IPYTOM Mozyiie Bo BpeMs BbirosiHenus fit(). [Ipyu moBTOpHOM
BbI30Be predict() ¢ TeMu ke JaHHBIMU Pe3y/IbTaThl 0Ka3bIBAIOTCS pa3HBIMU, XOTSI TpaHCHopMep He
COZIEPXKUT CJTyYalHBIX KoMIIoHeHT. Kakas pyHaMenTanbHasi ocobeHHocTh Python (cBsizanHas ¢
M3MeHsieMbIMUA 00BeKTaMH 1 00/1aCThI0 BUAMMOCTH) TIPUBOJMT K TakoMYy 3(deKTy, U KaK Tepenucarb
TpaHcdopmep, YToObI 06eCIeYnTh AeTePMUHUPOBAaHHOCTE?

IIpouuTaiiTe TEKCT 1 YCTAHOBUTE COOTBETCTBHE

ConocraBbTe (pparmMeHT Kojja c/ieBa C ero pe3y/ibTaToM H/IH NOBe/ileHHeM crpaBa (IpH yC/10BHH,
yTto import pandas as pd BbIIoJ/IHEH).

JIeBhlii CcTOJI0€I] IpaBsliii cTonberr
1. df[df['x'] > 0] A. 3ameHa Bcex 3HaueHHi MeHbIe 0 Ha O C TIOMOIIIBIO I[UK/Ia
2.
df['x'].apply(lambda B. ®unsrparus cTpokK, rae 3HadeHHe B CTO/OLe 'X' TIOIOKUTeTbHOe
v: v if v>0 else 0)
3. foriin
range(len(df)):
if df.loc[i, 'x'] < 0:
df.locli, x'] =0

B. BekTopu3oBaHHast 3aMeHa OTPUIIaTe/IbHBIX 3HaueHHH Ha 0

I. [TosniemeHTHOE TIpe0Opa30BaHKe C IIOMOIIBIO JIIMOa-QyHKLN

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakue u3 ciefyomux yrBep>kaeHu 00 oo1acTy BujuMocTu (scope) B Python sienisirorca
BepPHBIMH?

BapuaHTsI oTBeTa:

[TepemeHHas1, oripeZieniéHHas BHYTPH (QYHKIIMH, JOCTYIIHA [7100a/IbHO 1OC/Ie eé BbI30Ba

KntoueBoe coBo global mo3BosisieT 3MeHsITh 17100aIbHYI0 TIepeMeHHYI0 BHYTPH (DYHKLU
[TepemeHHbIe, OTIpe/ie/IEHHbIE B L{HK/Ie for, JOCTYITHBI 1TOC/Te [MK/Ia Ha TOM JKe YPOBHE BIIOYKEHHOCTH

nonlocal ucnosnb3yeTcs [/ U3MeHeHMs TiepeMeHHOH 13 o0bemiolel (He r00a1bHOM) 06/1acTH
BU/IUMOCTH

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allAIIINTE apTYMEHTHI, 060CHOBbIBaIOH_]I/Ie BI)I6OP
OTBETOB

Kakue u3 ciefjylomux yrBep)x/jeHiui 0 cpaBHeHnH pandas.Series 1 numpy.ndarray siBJsi0TCs
BepPHBIMH?

BapuaHTsl oTBeTa:

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

Series MOXKeT UMeTb MHAEKC MPOU3BOJILHOTO TUIIA (He TOIBKO L[e/IOUUC/IeHHbIN)

ndarray aBTOMaTHueCcKy BbIpaBHUBAeT JaHHbIE TI0 MHAEKCY TIPY aprudMeTHUeCKHUX Orepariusx

B Series MO)KHO XpaHUTb Pa3HOPOJHBIE TUTIBI JAHHBIX B OAHOM O0BeKTe
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
ConocraBbTe NOHATHE WM MeXaHH3M C/IeBa C ero onycaHueM crIpasa.
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Ne 7

Ne 8

Ne 9

J1eBsiii eTo/6ex Tpasstii erosber

1. Obnactb N

EAMOCTI A. MexaHu3M, TTO3BO/ISIOMINN (QYHKI[UM «3allOMHHATh» TIepEMEHHBIE 13
A BHelITHel YHKIMY JaXke TIOC/Ie eé 3aBepIleHuUs

(scope)

2. 3aMbIKaHUe o

(closure) B. CnoBapb, KOTOPBII XpaHUT BCe TI00a/IbHbIE TePEMeHHbIE MOAYJIS

B. IpaBusa, onpejestoliye, e epeMeHHast 0CTYITHa (JIOKa/bHasl,

3. globals() o6beMToLast, I06abHasi, BCTPOeHHas)

I". VicTOuHMK TPYAHOYOBUMBIX OIIMOOK, TaK KaK 00beKT COXpaHsieT
CBOE COCTOSIHME MeXKy BbI30BaMU (DYHKLIMU

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE M10C/IE[,0BAaTebHOCTh

JaH ¢parmMeHT Koja ¢ oIIMOKO¥H B mops/Ke onepanui. Pacnosoxure CTPOKH B IPaBH/ILHOM
MOps/JKe, YTOObI MporpaMMa BbIUHC/Is/Ia (haKkTopHas YKC/ia 5 PeKYPCHBHO U KOPPEKTHO
oOpabarkiBasia cay4yai Hy/f:

ITepemeliaHHbIe CTPOKH:
A. else:

B. def factorial(n):

C. return 1

D.ifn==0:

E. print(factorial(5))

F. return n * factorial(n-1)

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE 10C/IE[,0BaTebHOCTh

BoinosHsieTca ciaegyomui Koj. Pacmo/sioxure npoMe)xxyTouHnbie cocrosiHusi DataFrame B Tom
MopsiJKe, B KOTOPOM OHU BO3HHKAIOT B MPOLeCCe BBINO/THEHUA LeNOYKH Oreparjuii:

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)
BapuanTsl cocTosiHuii (YC/I0BHBIE ONIMICAHUSA):

DataFrame c komoHkamu A, B 1 HoBof kononkoi C, copiepskaiijeit cymmy A+B, TONTBKO [/ CTPOK 6e3
TPOIMYCKOB

Wcxomubiii DataFrame c riportyckamu (None) B A u B
DataFrame Tomnbko ¢ Temu crpokami, e C > 10, cOporeHHBIM HHAEKCOM

DataFrame mocJsie yianeHusi BCEX CTPOK, CO/iepXKaliyx Xots 6wl oguH None

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

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

Bapuants! oTBeTa:
[0, 2,0, 4, 0]

[2, 4]

[0, 0,0, 0, 0]

CuHTakchueckas omrbka

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE TTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD

oTBeTa
YTto npou30iAET NPH BLINO/JIHEHUH Koja?
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def outer():
x =10
def inner():
print(x)
x =20
inner()
outer()
BapuanTel oTBeTa:
BrBeger 10
BriBeger 20
BeiBeget 10 u 3atem 20

Oumbka UnboundLocalError

Ne 11 TTIpouwTaiiTe TeKCT, BbIOEpUTE MPABUIBHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOLIVE BEIOOD
OTBeTa

HyxHo o0beauHuTh JBa DataFrame: df1 (corpyauuku) u df2 (oTaensi) mo kiatouy 'dept_id'. B dfl
ecTb cTpoKH ¢ dept_id, orcyrcrByromumu B df2, u BbI xotute coxpanutb BCE crpoku u3 dfl,
Jaxe ecn Het cooTBercTBusA B df2. Kakoii mapamerp how B pd.merge() Hy>KHO HCIIO/Ib30BaTh?
BapuanTel oTBeTa:

how='"inner'

how='"outer'

how="left'

how='"right'

Ne 12 TTpouuTaiiTe TeKCT, BbIOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTe apryMeHThI, 000CHOBBIBAIOILMe BEIOOD
OTBETOB

Kakue u3 ciepyomux BeIpakeHHH KOPPEKTHO C03alT cnucok [0, 2, 4, 6, 8] B Python?
BapuaHnTel 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)))
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