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1. HammeHnoBanue TUCHUILITHHBI

COBpGMGHHBIC TCXHOJIOTHUH IMPUKITIATHOTO ITPOTrpaMMUPOBAHNA U 06pa6OTKI/I JaHHBIX

2. [lepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB OCBOECHHS 00Pa30BaTEIbHONH MPOrpaMMbI

(mepevyeHb KOMNETEHIMIA) ¢ YKa3aHUEM WHANKATOPOB UX JOCTHUKEHUS H
IUVIAHUPYEMBbIX Pe3yJbTAaTOB 00y4eHHs MO TMCUMUILINHE

Tabmura 1
Kon HaumenoBanue | UHaukaTopbl Pe3yabTarnl 00yyeHus
KoMIe KOMIEeTEeHIHH AOCTHKEHUSI (BJIageHUsl, yMeHUs ¥ 3HAHUS),
TeHIHH KOMIIeTeHIUH COOTHECEHHbIE €
KOMIIeTeHIIUSIMU/MHIUKATOPAMU
JAOCTHKEHUS KOMIIeTeHIIHI
1. JlemoncTpupyer 3HaTh:
3HAHUS MaTeMaTH4eCKUE METOBbI,
MaTeMaTHYECKUX NPUMEHSIEMbIX B MCHEKMEHTE
METOJIOB, YMmeTh:
MPUMEHSIEMbIX B NPUMEHSTh MATEMATHYCCKUC
MEHEKMEHTE METO/IbI, IPUMEHSEMBIC B
MEHEJDKMCHTE
2. Ilpumensier 3HaTh:
MaTeMaTHYECKUe MaTeMaTHYeCKUe METOIbI U MOJIEITH
METOJIBI M MOJICITH JUIS 111 0OOCHOBAHUSI TIPUHSITHSI
000CHOBaHHS YIIPaBIEHUECKUX PEIICHUH
ITIKH-2 CriocoGHOCTH TIPUHSATHS YmMmers:
IIPUMCHATD YIPaBJIEHYECKUX HCII0JIb30BAaTh MAaTEMAaTHYECKUE
MaTCMaTHHICCKUC | permenuii METOJIbl M MOJIENU JIsl
METOJIbI JJIst 000CHOBaHUS IPUHATHUS
PCHICHHA YIPABIECHYECKUX PEILICHUN
CTaH/apTHBIX 3. ConeprarebHoO 3HATD:
NMPODECCHOHANBH | yyreprpetupyer 3HaTh CBA3b NPEIMETHON 00JIACTH U
bIX 3anad, PE3YIbTaThl, IONYYECHHBIE | MATEMATHYECKOIO MOJIETMPOBAHHUS
WHTEPIPETAPOBAT | 1y MCTIONB30BAHUH | ISl HHTEPIIPETALIMH Pe3yJIbTaToB,
b IIOJTyICHHBIC MaTeMaTHYECKUX MOJIENeH | MONYYEHHBIX IPH MCIIOIb30BaHHUM
MATCMATHYCCKHC MaTeMaTHIECKUX MOJIeIeH
pE3yJIbTAThI VMeTh:
HUHTEPIPETUPOBATH PE3YIIbTATHI,
NOJTy4EHHBIE TIPU UCTIONH30BaHUH
MaTEMaTHYECKNX MOJIEIe
[IKTI-4 1.Pa3pabarsiBaTh 3HaTh:
KOHIICTIITUFO npoekTa, | MeTo/bl MPOSKTHPOBAHUS IIPOEKTA
UEePapXUUECKYIO CTPYKTYpY | Ha KOHIIENTYaJIbHOM YPOBHE,
paoor, KaJIeHIapHO- | HepapXUUYECKYI0 CTPYKTypy padorT,
peCypCHBI TUIaH U | KaJeHIapHO-PECYPCHBIN IUTaH U
CnocobGHOCTB KOHTPOJb 3@  XOJOM | KOHTPOJIb 33 XOJOM IIPOrpamMM
y4acTBOBaTh B MporpaMMm pa3BUTHL | Pa3BUTUS OPraHU3AIA
pa3zpaboTke OpraHu3aluu YMmeTh:
porpamMmm HNPUMEHSTh METOJIbI
pa3sBUTHA IIPOCKTUPOBAHUS IIPOCKTA HA




KOMIIaHUH, KOHIIETITYaJIbHOM YPOBHE,
pa3zpaboTke HEPAPXUIECKYIO CTPYKTYpY padoT,
000CHOBaHUH KaJICHJapHO-PECYPCHBIN TUIaH U
MIPOEKTOB U KOHTPOJIb 32 XOJIOM IPOrpamMmm
YIPaBJICHUYECKUX pa3BUTHSI OpPraHU3alUU

peleHun, 2. [lpumensier 3HaTh:

CBSI3aHHBIX C COBPEMEHHBIE MOJEIN COBpPEMEHHBIE MOJIEIH PA3BUTHS U
pa3BUTHEM Pa3BHUTHUS U YIIPABJICHUS yIpaBJIEHUsI OpraHU3alen u
OuzHeca OpraHu3aIuei BO3MOXKHOCTH UX peanu3aluy Ha

si3bike Python

YMmern:

IIPUMEHUTH COBPEMEHHBIE MOJIENH
pasBUTHS U YIIPABICHUS
OpraHu3alue U peaanu30BbIBaTh UX
Ha s13p1ke Python

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Hucuumaa otHocutTes K monynto «IT Skillsy, nukna npoduis nucuumuivHa mo
BBIOOpPY YacTH oOpa3oBaTeNIbHON MporpamMmel «YmpasiieHue OusHecom» (NeympasieHue
MPOEKTaMM) MO HanpaBieHUIO0 NoAroToBkH 38.03.02 MeHeaKMEHT.

4.00beM IUCHUILUIMHBI (MOAYJIS1) B 3a4€THBHIX €IMHULAX U B AKAJeMHYECKUX 4acax ¢
BblIeJICHHEM 00beMa ayIMTOPHOM (JIEKIIHH, CEMUHAPBI) H CAMOCTOSITEJIbHOM PAa0OThI
o0y4Jarommxcsi

OO61mast Tpy10€MKOCTh JUCITUTIIMHBI COCTABIISET 3 3a4E€THBIX €TUHUIL.

Bux npoMexxyTOUHOM aTTECTAUMU - 3a4YET

Bua Texyiiero KOHTposIsi — IOMAIIHsIsl TBOpUecKas padoTa.

Bua yyeOHoii padoThI 10 AUCHUIJINHE Bcero Cemectp 8
(B 3/e 1 yacax) ( B yacax)
OO6mas Tpy1oeMKoOCTh TMCHMIIMHBL | 3 3.e — 108 yacoB 108
Konmaxmmnasa paboma-Ayoumophuvie 34 34
3aHaAmMuUA
Jlexyuu 16 16
Cemunapuol, npaxmuyeckue 3aHAmus. 18 18
CamocrosiTesibHas paboTa 74 74
Jlomannee Jlomantnee
Bua tekymero KOHTpoJis TBOPYECKOC TBOPYECKOE
3aJIaHNC 3a/IaHHC
Bua npoMeXyTO4HOM aTTecTalnuu 3aueT 3ader
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5. Conep:kanue TUCUUILIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3aesiam)
AMCIHHUIIMHBI ¢ YKa3aHUeM UX 00beMOB (B aKaJeMHUYeCKHUX YacaxX) M BUJI0B YUeOHbIX
3aHATHH

5.1. Copep:xxaHue TUCHUNINHBI

Tema 1. BBenenne B mporpaMMupoBaHue Ha si3bike Python
3amaun aHajM3a JaHHBIX, MMOHATHE HaOopa maHHbIx (dataset). [loaroToBuTENBHBIC
omepariy IS BBIMOJHEHUS] aHalIM3a JaHHBIX: 3arpy3ka JaHHBIX, TpaHchopMarms

JaHHBIX, U3YUYCHUC IOAHHBIX, OYMCTKA JaHHBIX, BU3yaJIU3alusd JaHHBIX.

TexHomormueckuii CTeK aHaidu3a JaHHBIX, IIOCTPOCHHBIM Ha 0Oa3e s3bIKa
nporpammupoBanus  Python.  fI3eik  mporpammupoBanust ~ Python:  ocHoBHBIC
XapaKTepPUCTUKHA, BO3MOXXHOCTH SI3bIKa IS pEIICHUS 3a7ad aHalu3a JaHHBIX U
MAaIllMHHOTO O0y4eHus. Bepcun si3pika mporpammupoBanus Python, nuctpuOyTuBbl U
oubsmmorexkn Python. 3makomcTtBo ¢ mguctpuOytmBoM Anaconda u  cocraBoMm
WHCTPYMEHTOB IS 3a/lad aHaiu3a JIaHHbIX W MAIIMHHOTO OOYYeHHSs, BXOJSAIINX B
nuctpuOyTuB. MHTepaktuBHas oGosouka IPython notebook: mpunmmner padotel u

IMPUMCHCHUC IJIA PCIICHMA 3a1a4 aHaJIn3a JaHHBIX 1 MAIIMHHOT'O 06Y‘ICHI/I$I.

Tema 2. OcHOBHBIE CHHTAKCHYECKHEe KOHCTPYKuMH Python
3HaKOMCTBO C THINAMH JaHHBIX M OINEpalusMH, TepeMeHHBIMU. Bo3MoxHOCTH
paboTsl co ctpokamu B Python. OcHOBHBIE onepaiiny Haj CTpOKaMu, (GYHKIIMA U METOJIbI
JUIst paboThI co cTpokaMmu. CTpyKTypa nporpaMmMbl. THCTpYKIMK BBIpaKEHUM, OTIEPaTOPHI
CpaBHEHWsI, JJorudeckue oneparopsl. MHCTpykns BeTBienus if...else. MHCTpykums 1ukia

while. Uactpyknus nukia for u Macrpykium break, continue, pass, else.

Pabota co cnuckamu B Python. Co3nanue criricka. Oniepaiiuu HaJl CIIMCKaMHU.
[Tepebop snemeHTOB cricka. MHOTOMEpHBIE criucku. MeTo bl crinckoB. KopTexkw.
Pabota co crnoBapsimu B Python. Coznanue cnoBaps. Oneparuu Haj cioBapsamu. [lepedop

AJIEMEHTOB ciioBapsi. MeTo bl [i71s1 paboThI CO croBapsMu. MHOXeCTBa.

Tema 3. bazoBble TEXHOJIOTHH AJI51 AaHAJIN3A JAHHBIX
3HaKOMCTBO ¢ OubmuoTekamu numpy ©u pandas U perieHueM 0a30BBIX 3ajau
NOJTrOTOBUTEIBHBIX ONEpaluidi A BBIIOJHEHHUS aHalW3a IaHHBIX C TOMOIIBIO 3TUX

OMOJINOTEK.
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IlocTaHOBKM 3aJa4 MallIMHHOT'O 06y‘{CHI/I}I. OOBEKTHI U IMPHU3HAKHU. Tunbl IMPHU3HAKOB:

OWHapHbIC, HOMUHAJbHBIC, MOPSIKOBBIC, KOJIWYECTBCHHBIC. THITBI 3a7ad MAIIMHHOTO
O0y4eHUs: KITacCU(UKAIHS, perpeccus, MPOrHO3UpOBaHME, KiacTepu3amus. [Ipumeps
3aja4 pelIaeMbIX METOJaMH MalMHHOro oO0ydenus. I[IpoGrnema HemooOyueHus /

nepeoOyyeHusl.

Tema 4. Texnonoruu padoThl €0 CTPYKTYPUPOBAHHBIMU IAHHBIMH
O0630p TEXHOJOTHI XpaHEeHUs JaHHBIX: (PailyoBBIX cucTeM, pesiuoHHbIX CYB/I,
OLAP, Data Warehouses, He pensitinoHHbIX (“NoSQL”) 6a3 nanHbix. CpaBHUTEIBHBIM
aHayu3 U 00J1aCTU MPUMEHEHHUS Pa3IMYHBIX TEXHOJOTUH XpaHeHus uHdopmanuu. Pabora

¢ ¢aitnamu. Pabota ¢ pemsiunonHbIMHA 0a3aMu JaHHBIX Ha npumepe SQLite.

KpaTkuii 0030p OCHOBHBIX BUJIOB HE PEISUMOHHBIX 0a3 TaHHBIX: XPAHUIIUIII
«KJIIOY-3HAYEHUE», XPAHWIUIIE CEMEUCTB KOJOHOK, JOKYMEHTO-OPHUEHTHUPOBAaHHAs
CVYB/l, 6a3 nanHbIx Ha ocHOBE rpadoB. CpaBHUTENBHBIN aHAIN3 U 00JACTH MPUMEHEHHUS

HC pCILIOMOHHBIX 0a3 JaHHBIX.

XpaHeHue u 0OMEH CTPYKTypUpPOBaHHOW MH(popManueld B BUAE JOKYMEHTOB WUJIU
cooO1ieHuid. @opMmaThl PEICTABIECHUSI IEPEHOCUMOUN CTPYKTYPUPOBAHHON MH(POPMALIUH.
CpaBHeHME pa3IMYHBIX MPUHIMIIOB MPEJICTaBICHUSI CTPYKTYPUPOBAHHON MH(pOpMAIIUH:

3aKpBITHIE U OTKPHITHIE (POpMAThI, ONHAPHOE W TEKCTOBOE MPEICTABICHUE JIAHHBIX.

YHuuBepcanbHbie GOpMaThl XpaHEHUS CTPYKTYPUPOBAHHON HHMOpMaIiK (pa3mMeTKu
nokymentoB): CSV, XML, HTML (XHTML), JSON. f3bik pazmerku XML: ocHOBHBIE
MPUHIIUIBI TOCTPOSHUS | crienuduka ucnoyib3oBanus. [locTpoeHne cxempl TOKYMEHTa ¢
nomotipto XML DTD wiun XML Schema. HTML (XHTML) — otnuuune ot XML,
crnernuduka UCroyib3oBanus. PopMar MpeacTaBICHUS CTPYKTYPUPOBAHHONW MH(POpMAIIUN

JSON: npuHIUIIBEI TOCTPOCHUS, CrieIU(pUKA UCTIONH30BAHUSI.

Tema 5. TexHnoJsioruu 00padoOTKH JAHHBIX

3HAKOMCTBO C Pa3UYHBIMU KJlaccaMU WH(OPMAIMOHHO-aHATUTHICCKUX CHCTEM.
Texnonoruu Data Mining. Texnonoruu anann3za O0onpimmx 00beMoB gaHHbIX (Big Data):
MPUYMHBI BO3HUKHOBEHHMSI, OCHOBHBIE OCOOCHHOCTH (H)YHKIIMOHUPOBAHHUS M CHEIM(pUKA

CO31aHuA HpPIJIO)KﬁHPIfI.
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CpaBHI/ITCJII)HBIﬁ AHAJIW3 Ppa3JIMYHBIX IIOAXO0A0B K daHAJIN3y S9KOHOMUYCCKHU 3HAYMMOU

HH(bOpMaHI/II/II OT IIOCTPOCHUA CHUCTCM OTUCTOB JO0 aJIr'OPUTMOB MAIIMHHOI'O 06y‘—I€HI/I$I.

Ocobennoctn IMOCTPOCHUA I/IH(i)OpMaHI/IOHHO- AHAIINTUYICCKHUX CHCTCM C IIPUMCHCHHUCM

AJIrOpuTMOB MAIIMHHOTO O6y‘{eHH}I. OCHOBHBIC 3TaIbl CO31aHHA I/IH(i)OpMaHI/IOHHO-

AHAJIMTUYICCKUX CUCTEM C MCIIOJIBb30BAaHHUCM AJITOPUTMOB MAILIMHHOT O o6yquH;1.

5.2. YyeOHO-TeMaTHYECKHI IJIaH

Tabmuma 2
Ne | HaumeHoBaHue TeM TpynoeMKoOCTh B Hacax DopMblI
n/n (pa3neJioB) KonrakTHas patora - CamocTosiTeJbHast TeKyIIero
AUCHUIIIMHBI AynuTopHasi padora padora KOHTPOJIsA
Bcero CemuHnapsl, ycneBaeMoCTH
O60mas | Jlekunu | npakTU4YecKue
3aHATHS
1 2 3 4 5 6 7 8
1. | Beenenue B 9 4 2 2 5 YcrHbIi
MPOrpaMMHUPOBaH ompoc,
1€ Ha S3bIKE MpOBEpKa
Python PaKTHYECKHX
3aJlaHu i
2. | OcHOBHBIE 20 6 2 4 14 YcrHbIi
CUHTaKCHUYECKHUE onpoc,
KOHCTPYKIIUU IIpOBEpKaA
Python NPaKTUIECKUX
3aJlaHuN
3. | ba3oBsle 23 8 4 4 15 YcTHBIT
TEXHOJIOTHH IS onpoc,
aHanmu3a JaHHBIX IIpOBEpKA
MPAKTUYECKHUX
3aJlaHuN
4. | TexHoIOTHH 28 8 4 4 20 Y CTHBIH
paboThI cO orpoc,
CTPYKTYPUPOBAHH MpoOBEpKa
BIMH JAaHHBIMU MPAKTUYECKHUX
3aJaHuN
5. | TexHonoruu 28 8 4 4 20 YcrHbii
00paboTKu ompoc,
JTaHHBIX IIpOBEpKA
MPAKTUYECKUX
3aJaHuN
B nienom no 108 34 16 18 74 CornacHo
JTUCITUTIITNHE ygeOHOMY
TUIaHy:
Homarinee
TBOPUYECKOE
3a1aHHE;

3auer
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5.3. ConeprkaHue CeMUHAPOB, MPAKTHYECKUX 3aAHATHI

Tabmuma 3

HaumeHoBaHue TeM
(pa3nesioB)
JAMCIUTJINHBI

Ilepeyenb BonpocoB 1Jist
00Cy:KIeHHSI HA CEMHUHAPCKHUX,
NMPAKTUYECKUX 3aHATHSAX,
peKoMeH/1yeMble HCTOYHUKH U3

paszaenos 8,9 (yka3piBaeTcst pasjen
U MOPSIIKOBbI HOMEP UCTOYHHKA)

®opMbI IPOBEIEHNUS 3AHATHIA

Tema 1. Beenenue B
MIpOrpaMMHUpPOBaHUE HA
s3bIke Python

V3ydeHre TeXHOJIOTHYECKOro CTeKa
AHAIM3a JTAHHBIX,, TOCTPOCHHOTO Ha Oa3e
si3pIKa TIporpamMmupoBanust Python.
PexoMeHyeMble HCTOYHHKH

u3 pazaena 8: 1 -5

u3 pazaeaa 9: 1-8, 10

WuauBryaibHOE BBIIOTHEHHUE
3aJIaHuiA, TPYITIOBOH pa30op
PE3YJBTATOB BBINOHEHMUS 3aJaHUI
(30% BpeMeHn Ha UHTEPAKTHBHbIE
TEXHOJIOTMH )

Tema 2. OcHOBHBIE
CHHTaKTHYECKHE
KoHCTpyKIuu Python

N3yuenne 6a30BbIX KOHCTPYKLUN
si3pIKa IporpaMmupoBanust Python.
PexomeHnyemMble HCTOUHUKHI

u3 pasgena 8:1-5

u3 pasaenaa 9: 1-8, 10

NuauBuayabHOE BBITIONHCHUE
3a1aHuM, TPYITIOBOM pazoop
PE3yIIbTaTOB BHINOIHEHUS 33 JaHU I
(33% BpeMeHu Ha MHTEPAKTHBHbIE
TEXHOJIOT'HH )

Tema 3. ba3zoBrie
TEXHOJIOTUH [T aHAJIN3a
JTAHHBIX

3HaKOMCTBO ¢ MH(POPMAIMOHHBIMU
TEXHOJIOTHSIMH aHAJIN3a JIAHHBIX
Python.

PexoMeHnayemble HCTOYHHKH

u3 pasgena 8:1-5

u3 pa3nenaa 9: 1- 10

WuauBuayanbHOE BBITIOIHEHUE
3aj1aHKH, TPYITIOBOM Pazoop
PE3yIITaTOB BHINOIHEHUS 33 JaHU I
(33% BpeMeHu Ha MHTEPAKTHBHbIE
TEXHOJIOT MU )

Tema 4. TexHonorm
paboTsi co
CTPYKTYPUPOBAaHHBIMU
JTaHHBIMHU

N3yuenue npumepoB paboThI C
dopmaramu CSV, XML, XHTML,
HTML, JSON mpu oMo 6uOmoTex
Ha si3bIke Python, mpoextipoBanue
COOCTBEHHOT'O TIPHJIOKEHUS,
PalOoTAOIIEro € OTHUM M3 JaHHBIX
dbopmMaros.

PexoMeHnyemble HCTOYHMKH

u3 pasgena 8:1-5

u3 pa3nenaa 9: 1-10

WuiuBryanbHOE BBIIOTHEHNUE
3a1aHuM, TPYITIOBOM pazoop
PE3YIBTATOB BBIOJHEHMS 33 JaHU N
(25% BpeMeHu Ha UHTEPAaKTHBHbIE
TEXHOJIOTHH )

Tema 5. TexHomoruu
00pabOTKH JaHHBIX

N3ydennie mpumepoB IOCTPOEHUS
AQHATMTUYECKUX MHCTPYMEHTOB Ha
si3bike Python, nmpoektrpoBanye
MHCTPYMEHTAPHs aHAIN3a JAHHBIX
COOCTBEHHOTO MPHUIIOKEHUS
PexoMeHnayemble HCTOYHHKH

u3 paznena 8:1-5

u3 pazaena 9: 1-10

WNHuBHTyalbHOE BBIOIHEHUE
3a/IaHMI, TPYITIOBOH pa3oop
PE3YJIbTATOB BHINOJIHEHNUS 3aJJaHU I
(25% BpeMeHu Ha UHTEPAKTHUBHbIE
TEXHOJIOT MU )
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6. Ilepeyenb yueOHO-MeTOAMYECKOT0 00ecredeHUs 1/l CAMOCTOSATEIbHON padoThl
oOyuarouuxcs no AUCHUIIHHE

6.1. Ilepeyenb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE OCBOCHHE TUCIUILINHBI,
(GopMbI BHEAYTUTOPHOIN CAMOCTOATEILHOM PA0OTHI

Tab6muia 4

HaumenoBanue Tem | [lepeueHb BOMPOCOB, OTBOAUMBIX Ha | DOpMBI BHEAY/TUTOPHOI
(pa3nesioB) CaMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEJIbHOMH PadoThI
AUCIHUTLINHBI
Tema 1. Beenenue B 1. 3nakomcTBO c WHTEPAKTUBHOM | paboTa C JmTeparypoi; pabora ¢
IporpaMMUpPOBAHUE HA o6omouxoii [Python notebook. OIEKTPOHHBIMU UCTOYHHKAMU,
s3e1ke Python 2. Uydenne npuHIMIOB paboThl B | Pa3pabOTKa arOPHTMOB U IIPOrPAMM.

000JIOYKE.

Tema 2. OcHOBHBIE
CHHTaKTHYECKHE
KoHCTpyKImu Python

1. PaGora ¢ MHOXeCTBaMH, T€HEpPATOPBI

CIIMCKOB H CJIOBapeN.

pabora ¢ JmrTeparypoii; pabora c
JIEKTPOHHBIMU WCTOYHUKAMU;
pazpaboTKa aJITOPUTMOB U TIPOTPaMM.

Tema 3. ba3zoBrie
TEXHOJIOTHH [T aHAJIH3a
JTAHHBIX

1. 3HakoMcTBO ¢ OMONMMOTEKaMH numpy U

pandas u pererneM 0a30BBIX 3aiad
MOJITOTOBUTEIIBHBIX ~ OMEpalii  JUis
BBIIOJIHCHKSl ~ aHAM3a  JAHHBIX  C
TIOMOIILIBIO 3TUX OHOJTHOTEK.

pabora ¢ JmTeparypoii; pabora ¢
MEKTPOHHBIMA HCTOYHHMKAMH,
pa3paboTKa aIrOPUTMOB U TIPOTPAMM.

Tema 4. TexHooruu
paboThI O
CTPYKTYpUPOBAHHBIMU
JaHHBIMH

1. WUsyuenue Oubmiorek Python myist pabot ¢

nmaaabME B ¢opmatax XML, XHTML,
HTML, JSON

pabota ¢ JnMTEparypoif; pabora C
AJEKTPOHHBIMH HCTOYHHKAMH,
pa3paboTKa alrOpPUTMOB U IPOTPAMM.

Tema 5. TexHomoruu
00pabOTKH TaHHBIX

1. Uzyuenue

OHOIOTEK
AHAM3a JAHHBIX

Python st

pabota ¢ JnMTEparypoif; pabora C
AJIEKTPOHHBIMH HCTOYHHKAMH;
pa3paboTKa aITOPUTMOB U IPOTPAMM.

6.2. Ilepeyenb BONPOCOB, 3aaHUii, TeM JJIsl MOATOTOBKH K TEKYIIeMY KOHTPOJIIO

(corsiacHo Tadsuile 2)

Ilpumepul 3a0anuit domautneit meopuecKkoll padomol

1.IIpouexypHoe nporpaMMupoOBaHue

1.1.Cmpoxku

1.1.1. luBepTHpOBaTh MOCIEAOBATENBHOCTD CJIOB, PA3JEICHHBIX 3alsTHIMU.
[Tpumep: crpoka 'SIX, SEVEN, EIGHT, NINE, TEN' 6yner npeobpazoBana B: 'TEN,
NINE, EIGHT, SEVEN, SIX'.

1.1.2. Ha ocHOBe CTpOKHM, NpPEICTaBISOMIEH W3 ceOs MNpeIoKEHUE, MOCTPOUTH

BJIOKEHHBIN CITMCOK, co;lepncanmﬁ CHMBOJIbI BCECX CJIOB B IMPCIJIOKCHUU.
[Mpumep: crpoka 'Eeny, meeny, miney, moe; Catch a tiger by his toe." Oyner

npeoOpa3osana B: [['E', 'e', 'n’,

y']’ [lml’ 'e" 'el’ lnl’ Iyl]’ [Iml’ li" lnl’ 'el’ 'y']’ [|ml’ '0" le']’ [|C"

a, ', e, '], [al, [t gl e ] ey, Ihy s T o el

1.1.3. B crpoke comepxkalmieil MOCIEAOBATEILHOCTh CIIOB, Pa3JEICHHBIX 3amsThIMH

YAAJIUTb BCEC HCUCTHLIC CJI0BA. OtBeT MMpEACTaBUThL B BUAC CTPOKH.
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[Ipumep: crpoka 'SIX,SEVEN,EIGHT,NINE,TEN' Oyner mpeoOpa3oBaHa B:

‘SIX,EIGHT, TEN'.

1.1.4. U3 cnucka CIUCKOB 3JIEMEHTAMU KOTOPOTO SIBJISIFOTCS] TEKCTOBBIE CHMBOJIBI COOPATh
CTPOKY, B KOTOpPOIl BIOKEHHBIE CIIMUCKH OOBEIUHEHBI B CIIOBA, a CJIOBA Yepe3 3arsTyIo
00BETMHEHBI B CTPOKY.

HpI/IMep CIIMCOK BHJA [['E', ‘e, 'n, Iy'], ['m', ‘e, 'e', 'n, 'y'], ['m', M, 'n', ‘e, 'y'], ['m', ‘0, 'E']]
Oyzmet mpeoOpa3oBaH B cTpoky ‘Eeny,meeny,miney,moe’

1.2.'enepamopui

1.2.1. Mcionb3ys reHepaTop CIUCKOB (M HE UCII0JIb3Ys KOJ] BHE HET0) IPe0Opa30BaTh CTPOKY
[0 CJIEAYIOIIEH JIOTHKE: JUIsl Ka)KJOr0 CUMBOJIA MCXOAHOW CTPOKM CO3JaTh B UTOTOBOM
CIIUCKE CTPOKY, COJEPAIIYI0 KOMMK CUMBOJIa B KOJIMYECTBE, PABHOM HOMEPY CHMBOJIA B
ucxoaHou crpoke. [Ipumep: 'abed' -> ['a', 'bb’, 'ccc’, 'dddd']

12.2. Ucnonw3ys reHepaTop clioBapei (M HE HCIMOJb3ys KOJ BHE HETr0) MHBEPTUPOBATH
CJIOBapb, T.€. CAENIaTh KIOUH CIOBAPS, €r0 3HAUEHUSAMU U HA000pOT. 3HAUEHHUsI, KOTOpPbIE B
UCXOJHOM CJIOBape MOBTOPSIOTCA HE 100aBJIATh B UTOTOBBIN CIOBAPb.

[pumep: {'a":1, 'b"3, 'c4, 'd"3} -> {1:'a', 4:'c'}

1.2.3. Hcnonb3ys TeHepaTop ciloBapeil (M HE MCIOJb3ys KOJ BHE €ro) npeodpazoBath
CJIOBapb, B KOTOPOM KIJIFOYAMH SIBJISIFOTCSI KOPTEKU U3 LENbIX YUCEN B CIOBAPb, B KOTOPOM
KJIFOUOM SIBJIIETCSI CpEJIHEEe 3HAUEHHE W3 YMCENl MCXOJHOI0 KIIoYa, 3HaYE€HUE OCTaBUTh

IPEKHUM.
IMpumep: {(2,4):'a, (1,1,1):'0', (2,3):'c'’} -> {3.0:'a', 1.0:'b’, 2.5:'c'}
1.24. Hcnonb3ys renepatop COUCKOB (M HE MCHOJB3Ysl KOJ BHE HET0) mpeodpazoBaTh

CIHCOK KOPTEXEW B CUCOK KOPTEXKEH MO CIASAYIONIEMY MPABUITY: €CITU B KOPTEXKE YETHOE
KOJIMYECTBO DJICMEHTOB, TO M3 HETO HY)XHO YJAJIUTh MOCJICIHUHA JJIEMEHT. B ocTambHBIX
CITy4asiX KOPTEKH OCTABUTh HEU3MCHHBIMH.

[Mpumep: [(1,3,4), (2,1), (6,), (2,2,2,1)] -> [(1,3,4), (2,), (6,), (2,2,2,)]

1.25. Hcnonb3ys renepatop COUCKOB (M HE MCIOJB3Ys KOJ BHE HEro) mpeoOpa3oBaTh
JIBa CIHCKa (B TIEPBOM COJIEPIKATCS IIEJIbIE YKCIIa, BO BTOPOM CTPOKH, COAEpAIIUE OINH
CHUMBOJT) B CJIOBaph, B KOTOPOM COOTBETCTBYIOITUE APYT APYTY Maphl 3HAUCHUN U3 UCXOTHBIX
CITUCKOB IMTPeo0pa30BaHbl B IMEIIOYUCICHHBIA KITF0Y M CTPOKY COCTOSIIIYIO U3 TTOBTOPECHHBIX
CHUMBOJIOB (KOJIMYECTBO MOBTOPEHUI paBHO 3HAYCHUIO KJTHOYA).

[Mpumep [2, 4, 1, 3], ['d, 'b', 'c', 'd"] -> {2:'aa’, 4:'bbbb’, 1:'c', 3:'ddd'}

1.2.6. Vcnonw3ysi reHepaTop cioBapel (M HE WCIOIb3ysS KOJ BHE HEro) mpeodpazoBath
CJIOBaph, B KOTOPOM KITFOUAMU W 3HAYEHUSMU SIBJISTFOTCS TIEJIbIE YHCIIA B CIIUCOK, B KOTOPOM
coJiepKaTcsi CyMMBI MCXOJTHBIX Tap KJIIOYEH W 3HAYCHHM, IPUYEM, B CIIMCOK BKIIOYAIOTCS
TOJIBKO CYMMBI, SIBJISTIOIITAECS YETHBIMH YHCIIaMHU.

[Mpumep: {2:4, 3:2, 12:6, 5:4, 1:3} -> [6, 18, 4]

Hcnons3ysi TeHepaTop CHUCKOB (M HE HCIOJB3YS KOJ BHE HET0) MpeoOpazoBaTh CIHCOK,
COJIEPIKaINi TIOJIOKUTENBHBIE IIeNIbIe YMCIa B CIUCOK, DJIEMEHTAMH KOTOPOTO SIBJISFOTCS
CIIUCKH C JYIMHHOW PaBHOW COOTBETCTBYIOIIEMY YUCIY B mepBoM crucke. ComepKUMbIM
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BJIOJKCHHBIX CIIMCKOB SABJIAIOTCA IMOCJIACAOBATCIIBHO HMAYIIHUC LCJIbIC YKUCIa Ha4YuHasa C 1.

IMpumep: [3, 1, 4] ->[[1, 2, 3], [1], [1, 2, 3, 4]]

1.2.7. Ucnionb3ysi reHepaTop CIUMCKOB (M HE HCIIOb3Ys KOJ BHE HETO) MPE00pa3oBaTh CTPOKY
M0 CIEAYIOUICH JIOTHKE: JJIS KaXJ0TO CHUMBOJIAa MCXOJHON CTPOKM CO3AaThb B UTOTOBOM
CIIUCKE CTPOKY, COJAEPIKAIYyI0 KOIMU CHMBOJA B KOJUYECTBE, pABHOM HOMEPY CHUMBOJIA,
paccuuTaHHOMY C KOHIIa UCXOJHON CTPOKH.
[Mpumep: 'abed’ -> ['aaaa’, 'bbb', ‘cc’, 'd']

2.00beKTHO-OPUEHTHPOBAHHOE MPOIPAMMHUPOBAHME
2.1.Uepapxus.
2.1.1. Co3nmath uepapxuio KJIaccoB mjsi (GpPYKTOB, MPOJAIOIMNXCS B MarasuHe. Mepapxus
JOJDKHA COJepKaTh HE MEHEe S5 KiaccoB, M He MeHee 3X ypoBHEH. OOBEKTHI JOJIKHBI
co/liep)KaTh HE MeHee 3X aTpuOyTOB U 2X METOAOB (YacTh M3 KOTOPBIX JOJKHBI OBITh
neperpyxenbl). B KOHCTpyKTOpax MOJKHBI KOPPEKTHO HCIHOJB30BAaThCS KOHCTPYKTOPBI
0a30BbIX KJIACCOB.
Heo0OxonuMo 3amoiHUTh CHHUCOK IMpPENCTaBUTEISIMM BCEX KiaccoB (Bcero He MeHee 10
00BEKTOB) U MPOJEMOHCTPUPOBATH pabOTy NMoauMopdu3Ma.
2.1.2. Co3nmath uepapxuio Ki1accoB Uil (PPyKTOB, MpoAaromuxcs B MarazuHe. Mepapxus
JOJDKHA coJlep:kaTh He MeHee 3 kimaccoB. OOBEKTHI JOJKHBI COAEPKAaTh HE MeHee 4x
atpuOyToB. Yacth arpuOyTOB JOHKHA OBITH 3allMIEHa OT W3MEHEHHS, a 4acTh M OT
U3MEHEHUs, U OT YTeHUst. HeoOX0a1MMo 3aromHUTh CIMCOK MPEICTaBUTENSIMUA BCEX KJIACCOB
(Bcero He MeHee 10 00BEeKTOB) U MPOJIEMOHCTPUPOBATH CO3JITAHHYIO 3aIUTY.
2.1.3. Coznate uepapxuio KjaccoB sl (PpyKTOB, Mpoaaronuxcsa B Marasuse. Mepapxus
JOJDKHA cojiepkaTh He MeHee 3 kiaccoB. OOBEKTHI MOIKHBI COAEpX)aTh HE MeHee 2X
aTpuOyTOB M 2X METO/I0B. Peann3oBaTh MEXaHU3M aBTOMATHYECKOTO MOJICUeTa KOJINIeCTBa
BCEX CO3JaHHBIX ()PYKTOB 1 aBTOMATHUYECKOTO MPUCBOCHUS KAXKAOMY (DPYKTY YHUKAITEHOTO
uaeHtudukaropa. HeoO0xoammo 3amomHUTh CIIUCOK MPEICTABUTESIMHU BCEX KIACCOB (BCETO
He MeHee 10 00bEeKTOB) U MPOJIEMOHCTPUPOBATH PAOOTY CO3/IaHHOTO MEXaHU3Ma.
3. DOyHKIUM U PYHKIHOHAJIBbHOE IPOrPAMMHUPOBAaHUe.
3.1.Qynxyuu

3.1.1. PeammzoBats ¢QyHkmmo cummulate ams  pacueTa  HAKOIUIGHHBIX — CyMM
(npousBenenuii). DyHKIMSA MPUHUMAET OJHO WJIM 00Jiee YUCIOBOE 3HAYCHHUE (KOJIMYECTBO
nmapaMeTpoB 3apaHee He ompezeneHo). Ha ocHOBe ATHX 3Hau€HUl PAacCUMTHIBAIOTCS
HAKOTUJICHHBIE CYMMBI, KOTOpBIE COXPAHSIOTCS B CIHCKE, CIUCOK BO3BpAllaeTCs Kak
pe3yabTaT PYHKIIUH.
[Mpumep: mapametpsr: 1, 3, 2,2 ->[1, 4, 6, 8]. HeobOs3arenbHbIit OyneBckuii mapamerp mul
JIOJDKEH TIO3BOJISITh 3aMEHITh CyMMHPOBAHUE YMHOKEHHEM.
[Mpumep: mapamerpsl: 1, 3, 2,2 ->[1, 3, 6, 12].
3.1.2. PeanuzoBath GyHKIMIO repl, koTopas MpUHUMAET Ha BXOJ CTPOKY U Ha0Op 3apaHee
HEU3BECTHBIX MapaMeTpoB. Pe3ynbraroM (QyHKIUU SIBISIETCS CTPOKA, B KOTOPOW CIIOBA,
COBMA/IAIONINE C UMEHAMU MTapaMeTPOB 3aMEHEHbI Ha 3HAYEHUSI TapaMETPOB.
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[Tpumep: ctpoka: 'replace my val abc', mapamerpsr my="s1', abc="fff' -> PesynpraT: 'replace
sl val fff'
3.1.3. PeanmuzoBare (yHkmuio PsSort, koropas NpuHUMAaeT Ha BXOJ HAOOp 3apaHee
HEW3BECTHBIX IMOMMEHOBAHHBIX MapamMeTpoB. MDYHKIHS BO3BpAlIaeT CHHCOK 3HAYCHHM
napaMeTpoB, OTCOPTHPOBAHHBIN 10 IMEHAM [1apaMeTPOB.

[Tpumep: psort(c=21, a=22, ac=17, b=16) -> [22, 17, 16, 21]
3.1.4. PeanuzoBaTh ¢GyHKIMIO PSOrt, kotopas MNpUHUMAET Ha BXOJ HaOOp 3apaHee
HEU3BECTHBIX TMOMMEHOBAHHBIX MapameTpoB. DyHKIMS BO3BpallaeT CHUCOK HMEH
napameTpoB, OTCOPTUPOBAHHBIN MO0 3HAYCHHSIM TapaMETPOB.
[Tpumep: psort(c=21, a=22, ac=17, b=16) -> [b, ac, ¢, a]
3.15. PeanuzoBate (QyHKIMIO nam_par, KOTOpas TNpPUHUMAET Ha BXOJ 3apaHee
HEU3BECTHOE KOJMYECTBO MAapaMETPOB M HEOOs3aTENbHBIN MapameTp Name B KOTOPBIH
MOXHO Tiepeiarh CTpoky. DyHKIUS BO3BpalllaeT CJIOBapb, B KOTOPOM IEpeaaHHbIC
napameTpbl SIBIISIIOTCS 3HAYEHUSIMU, KIIOYaMH JJIi HUX SIBJISIIOTCSL COOTBETCTBYIOIIKE
(cormocTaBeHHBIE IO MOPSAKY CJIEIOBAHUS) CUMBOJIBI U3 CTpoku hame. Eciu ctpoka name
HE 3aJ]aHa, TO 3HAYEHUS MPUCBAUBAIOTCS 1O MOPSAKY aHriauiickoro andasura. [Ipumep 1:
nam_par(7, 3, 1, 8, 10, 13, name="xyzafg’) -> {'x".7, 'y":3, 'z":1, 'a":8, 'f:10, 'g":13}
[Mpumep 2: nam_par(21, 'val', -3.5) -> {'a":21, 'b".'val’, 'c":-3.5}
3.1.6. PeaszoBath pyHKIMIO par val, KoTopas IpUHUMAET Ha BXOJ 3apaHee HEU3BECTHOE
KOJIMYECTBO MMEHOBAHHBIX MapaMeTpPOB (3HAYEHHUS MapaMeTpoB - CTPOKH) W BO3BpaIllacT
CIMCOK MMEH IapaMeTpOB, KOTOPBIM COOTBETCTBYIOT CTPOKH, cojepxaliue 0ojiee IBYX
cioB. [Ipumep: par_val(pp="abba war’, fan="oneword', zr="a x") -> [pp, zr]
4.1. Pexypcuu
4.1.1. PexypcuBHo peanmu3oBarh (ynkiuio fib(n) Beramcnsronryro 3navenue N-ro 4mcria
®ubonaun. Ywucna GuboHaUYM — >IEMEHTHI YUCIOBOM MOCIEA0BATENIBHOCTH, B KOTOPOH
Ka)K0€ TIOCTIeAYIOIIee YUCIIO paBHO CyMMe ABYX mpeasiaynmx yncen (Yucna @ubonauyn:
0,1,1,2,3,5,8, 13,21, 34, 55, 89, 144, 233,377, 610, 987, ...)
4.1.2. Co3nath peKypCHUBHYIO peaau3anuio PyHKITUU MOKUCKA SJIEMEHTA B OTCOPTUPOBAHHOM
CIHMCKE METOJOM JIeNieHHs momnojaM (OuHapHOro mowmcka) sort search(sorted list, value,
from, to). Aprymentsl ¢yHkiuu: sorted list — OTCOPTUPOBAHHBIM CITUCOK, B KOTOPOM
NIPOBOIUTCS MOUCK; Value — uckomoe 3HaueHue; from — nHaeKC 371eMeHTa B CITUCKE, HAUnHAS
C KOTOPOTO OCYIIECTBISIETCSl TIOMCK; {0 — MHAEKC dJ€MEHTa B CIHMCKE, A0 KOTOpOro (He
BKIIFOUYUTENIFHO) OCYIIECTBIACTCS TMOUCK. DYHKIMS BO3BpallaeT WHACKC TEPBOTO
BxoxeHus value wim None, B citydae OTCYTCTBHSI 3JIEMEHTA.
4.1.3. Co3gaTh PEeKypCHUBHYIO peaau3anuio (yHKIUMA MOMCKa MaKCHMaJbHOTO YHCia B
CIIHCKE, COJIepKallleM Lieble Yucaa. B kauecTBe OCHOBHOTO Il1ara peKypCUH UCIOIb30BaTh
NEepexo]I OT MOMCKA B JAHHOM CIIHUCKE K IBYM OTEpaIisIM MOUCKA B CIIUCKAX BJIBOE MEHbIIIEH
JUTUHBI.
dyukuus qomkHa UMeTh Bua max_search(int_list, from, to). Aprymentsl Gpyukmuu: int_list
—CIHCOK, COJIEepKAIIUi Lenble 4uciaa; from — WHIeKc 3JeMeHTa B CHHCKE, HauyuHas C
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KOTOPOIro OCYHICCTBIIACTCA ITOMCK; t0 — mHAEKC 37I€eMEHTa B CIIMCKC, OO0 KOTOPOro (He

BKJIFOUMTENILHO) OCYIIECTBISETCS MOUCK. DYyHKIIMS BO3BpAIlaeT 3HaYeHUE MAKCUMAJIbHOTO
HJIEMEHTA.

5.1./[exopamopubl

5.1.1. Peanmu3oBath mekopaTop, KOTOPHIN BBEIBOJAWT HA T€YaTh BO3BpaIlaeMble 3HAYCHUS
byHKIUH.

5.1.2. Peanu3oBath 1eKopaTop C UMEHEM not_none, KOTOPbIA FreHEPUPYET UCKITIOYUTEIbHYIO
CUTYAIIMIO €CJIH JIeKopupyeMas QyHKIusi BepHyJia 3HaueHus None.

5.1.3. Peanu3oBatk nekopaTop ¢ UMEHEM print_type, BBIBOISAIIMM Ha 1eYaTh TUIT 3HAUCHUS,
BO3BPAIIAEMOTO JCKOPUPYEMOU (PyHKITUEH.

map/filter/reduce

5.1.4.1Tpu momonu Mmexarnu3ma map/filter/reduce Bo3sectu B kBaapat yucia ot 1 1o 100, u
paccumMTaTh UX CyMMY, HE BKJIIOYasi B CYMMY 4Kclia, KpaTHbie 10.

5.1.5. lan cnucok nensix uncent.  [Ipu momornu mexanuzma map/filter/reduce paccunrats
OCTaTOK OT JIeJeHus Ha 17 Ui KaXKJI0TO M3 YKCEeJ CIUCKA U MOJYyYUTh MPOU3BEICHUE TEX
OCTaTKOB, BEIMYMHA KOTOPBIX OOJIBIIIE 7.

5.1.6. lano npemyioxenue 06e3 3HaKOB npenuHaHus. [IpeBpatuth npeaioxeHue B CIUCOK
cioB. [Ipu momorm mexanu3ma map/filter/reduce oTOpocHTh y KaKa0r0 C10Ba MOCIIETHIOK
OYKBY M CKJICUTh B OJTHY CTPOKY T€ 00pe3aHHBIC CJIOBA, JUTMHA KOTOPHIX OOJIbIIE D.

4. CTpYKTYpBbI JaHHBIX

4.1.Cmexu, ouepeou

4.1.1.1Tpu momomu cTeka (MOXHO UCIOJIb30BaTh JIOOYIO peajnu3aliio CTEKa) MPOBEPUTH
YTO B CTPOKE COJIEprKalllell OTKPBIBAIOIIUE U 3aKpbIBatolne ckooku Tpex Tumnos: (), [], {}.
Co0mtoiaeTcst KOPPEKTHBIN OalaHC U BJIOKEHHOCTh CKOOOK.

4.1.2. PeanuzoBath ¢yHkuMio st reverse (a string), KoTopas MpU TOMOIIMA CTeKa
WHBEPTUPYET CTPOKY (MEHSET MopsIoK OyKB Ha oOpartHbiit). [Tpumep: st_reverse(‘abcd’) ->
‘dcha’

4.1.3. PeanuzoBars dynkimro list3 to2(listl, list2, list3), koTopas nmpu moMoinu odepean
npeBpaiiaeT 3 CIUcKa OJWHAKOBOW JUIMHBI B 2 CITMCKA, JUTMHA KOTOPBIX HE pa3IndyacTCs
OosbIIe YeM Ha 1, B TIOJIYYCHHBIX OYEPEISX JODKHBI YepeIOBATHCS DJIEMEHTHI U3 Pa3HBIX
UCXOJIHBIX CIIMCKOB U HE JOJDKEH HapYIIAThCA MX MOPSAOK (T.e. eciau ‘A’ nuio pansiie ‘B’
B UCXOJHOM CITHCKe, TO ‘B’ He MOXXeT uaTH panbiie ‘A’ B U”TOTOBOM CITHCKE.
5.CopTHpOBKH.

5.1.IIpocmeie copmuposxu

5.1.1. PeanuzoBath anroputM 0OMEHHOW COPTUPOBKHU.

5.1.2. Peanu3oBath alrOPUTM COPTUPOBKH BEIOOPOM.

5.1.3. Peanu3oBarh aaropuT™M COPTUPOBKU BCTABKAMU.

5.1.4. Db dexTuBHBIE COPTUPOBKHU

5.1.5. Peanu3oBath aniroput™ coptupoBku [lenna.

5.1.6. Peanu3oBath alroput™ OBICTPOI COPTUPOBKH.
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5.1.7. Peanu3oBaTh aJiITOPUTM COPTUPOBKU CIUSTHUEM.

Ilpumepnbwtii nepeuens 60npPocos8 K OomauiHell meop4ecKkoi pabome
1. [Tapagurmel  porpaMMUpPOBaHUSI UX CYTh M CHJIBHBIE CTOPOHBI. |HUIHMYHBIE
NPEJCTABUTEIN PA3IMYHBIX TapaurM, IPUMEHCHHE Pa3IMIHbBIX MapaaurM B Python.

2. Crenuduka TUMU3aMA B s3bIKAX MPOTPAMMHUPOBAHMS (pa3IWYHBIC ACTEKTHI
tunu3amun). Peanuzanus tunuszamnuu B Python.

3. ViMeHoBaHKe IIEpEMEHHBIX U IPYTHX 00beKTOB B Python (ripaBuiia u corjameHus ).
UucClioBbIE TUIIBL: JIUTEPAJIBI, OOBSIBICHUE U ONIEPALIUH.

4. [TpucBoenne mo ccpUike W MO 3HaYeHHIo. Cremuduka co3naHusi OOBEKTOB U
npucBoeHus B Python, ocooeHHOCTH paboThI ¢ 00BEKTAMU IIETIOYMCICHHOTO THIIA.

S. Pa3zHuna Mexay KonmupoBaHMEM U IpucBoeHueM. IlpobGnema  yreuku
JUHAMUYECKOW mamsATu, cOopka wmycopa. KommpoBaHue, NPUCBOEHUE U CTpPATErHs
yIpaBJICHUs THHAMHUYECKOM mamsaThio B Python.

6. ByneBckwuii THII, CpaBHEHUSI U YCIIOBHBIE oriepatopsl B Python.
7. [ukiet B Python, pabota u ycrpoticTBo 1ukia for, Tunmvnoe npuMeHeHue range
u enumerate B nukie for.
8. Ctpoxku B Python. TTpuHIMTIBL pabOTHI 1 OCHOBHBIE ONIEPATOPHI, U (YHKIIHH.
9. Crnucku B Python. Paznmunbpie crocoObl cO3MaHUS U KONMPOBAHUS CIMCKOB B

Python. O6xo/1 criicka U TOUCK 3JIEMEHTOB B CITUCKE.

10. Coucku B Python. OGpaiieHne k 3JeMEHTaM CIHCKa W CO3/IaHUE CPE30B.
CrangapTHble arperupyromue pyHKIuN, paboTaroIIMe CO CTUCKAMH.

11. Croucku B Python. KirodeBbie omepainnu, IpOBOSIINE K H3MEHEHHUIO CITUCKA M
MOPOKTAFOIINE W3MEHECHHBIE CTITCKH.

12. CnoBapu B Python. OcHOBHBIC CITOCOOBI CO3[AaHMS, MOJYYECHUS W W3MCHCHUS
3HaueHui. O06Xo/1 cioBapei.

13. [IpeoOpazoBaHre MeXIy cioBapsAsMH KU crnuckamud B Python. Omneparum ¢
MPEICTABJICHUSIMU CIIOBApEU.

14, Onepauun €O CIOBapsSIMHM, YYUTHIBAIOUIME BO3MOXXHOE OTCYTCTBHE KITIOUA.
Onepanm  MHOTO3JICMEHTHOTO  HW3MEHEHHWs cjoBapedd. Ormepanuu  MMO3JIEMEHTHOTO
W3BJICUCHHUS U3 CIIOBAPS U UX UCIIOJIb30BaHHE.

15. MuoxectBa B Python. OcHOBHBIE CIIOCOOBI CO3/IaHUS, MOJYUYCHUS U U3MCHCHHUS
sHaueHnii. O0X0 MHOKECTB.

16. BhimosiHeHre OCHOBHBIX OIEpaliuii ¢ mapoii MHOkecTB B Python.

17. Koprexu B Python. OTinumst KopTeKei OT CIMcKOB. PacrakoBka M 4acTHYHAs
pacIiakoBKa KOPTEXKEM.

18. BeipakeHusi reHepaTopbl M TeHepaTopbl crnuckoB B Python. cmonb3oBanue
YCJIIOBUM B F€HEpaTopax.

19. ['eneparopbl MHOXKeCTB M cioBapeii B Python. lcmonb3oBanue ycinoBuii B

TeHEepaTopax.
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20. DYHKIIUM CTaHIAPTHON OMOINOTEKH JIJIs1 PaOOTHI C KOHTEHHEpaAMH.
21, OOmbsBieHUe 1 BbI30B (hyHKIMH B Python. [Tapamerpsl pyHKIIMM CO 3HAYCHUEM T10
YMOJYaHUI0 W KOMMeHTHupoBaHue ¢yHKimu.  [lomydenune wHbopManuu o (GyHKIUH.

Crioco0bl mepeiauu mapamMeTpoB MPH BbI30BE (DYHKIIKU.

22, [lepenaua mnEepeMEHHOro KOJIMYECTBA MapaMeTpoB (MMEHOBAaHHBIX M HeE
UMCHOBaHHBIX) B (yHKmmu Python. Bei3oB (yHKIHMM C TO3WIMOHHBIMH TMapaMeTpamu,
HaXOJAIIMMUCA B CIIMCKE, U UMEHOBAaHHBIMU IIapaMeTpaMU, HaXOAAIIUMUCS B CIIOBApE.

23. AHoHMMHBIC (QYHKIHMKA B PythOn uX BO3MOXXHOCTH W OTrpaHMYCHUsSA. THIHYHBbIC
CIICHApUH UCTIOIh30BAHUS AHOHUMHBIX (DyHKITHIA.

24, CuHTaKCHC B CEMaHTUKa 00pabOTKH NCKITFOUUTENFHBIX cuTyaruii B Python.

25. Co3maHue moap30BaTeNbCKAX UCKITIOUEHUH U MHCTPYKITHS aSSert.

26. ba3oBble oneparnmu 11t padboThI ¢ ¢aititamu B Python.

217, Hcnonb3oBanue HHCTpYKIMU With ... as Ha mpuMepe paboThI ¢ (aiaamu.

28. Hcnonb3oBanue momyJeit pickle u shelve nist coxpanenust 00bekToB B (hailsn U ux
BOCCTAHOBJICHHUS.

29. Monaymu B Python u ux ormimuue ot ckpuntoB Python. BapwaHThl cuHTakcHca

UMIIOPTa MOJYJsI U OOBEKTOB MOAyJA. I[IprMeHeHHe HMIOPTUPOBAHHBIX OOBEKTOB.
[Topsimok moucka MoyJiel U crienuduka ux 3arpy3Kku. 3arpy3ka MoayJied u3 riio0aibHOro

PETO3UTOPHSI.

30. Wmnopt koaa u3 naketoB. Opranusaius maketos B Python.

31. Konnenmus kmacca u oobekta. [Tpuniumns: u mexaauzmbl OOII.

32. OObsiBIIEHHE KJacca, KOHCTPYKTOpP, CO3/IlaHHE OOBEKTOB U  OJMHOYHOE
HacyenoBanue B Python,

33. VYnpagiieHre J0CTYIoOM K aTpuOyTaM kiacca B Python.

34, [TonmumoppusM 1 yTHHAsT TUMH3ALMSA, U MPOBEPKA MPUHAICKHOCTH O0OBEKTa K
KJaccy B si3bike Python.

35. MeTopI KJIacCOB M CTaTUYECKHE IIepeMEHHbIE, U MeToabI B Python.

36. WHTpOCHeKIHs U THHAMHYECKHE Orepanuu ¢ oobekramu B Python.

37. CnenuanpHple METOABI IS HWCHOJIB30BAaHUS ITOJIB30BATEIBCKUX KJIACCOB CO

CTaHJAPTHBIMHU OTICPAaTOPaMH M (PYHKITUSIMHU.

38. OCHOBHBIC BO3MOXXHOCTH, TOJJEPKUBAcMble (YHKIIMOHATBHBIMH SI3bIKAMU
nporpammupoBanus. [Tognepxka GyHKIIMOHATBLHOTO porpaMMupoBanus B Python.

39. Konnenmust  «pyHKIMU — TpaxkaaHe TMEpPBOTO  KiIaccay B A3BIKE
pOrpaMMHUPOBaHHMS, TOAIEPKKa 3Tol KoHIeniuu B Python. Crieruduka nsamoaa-gyHKImit
B Python.

40. ['mobasnbHBIe M JIOKAJIBHBIC IIepeMeHHble B (YHKIUAX Ha npumepe Python.
[To6ounbIe 3 eKThI BbI30Ba (QYHKITUN U UX MOCIEICTBUS.

41. BrosxenHble GYHKIMH U 3aMbIKaHKs, crienrduka peanuszanuu B Python.

42, DyHKIUM BBICIIIETO TOPSIKA U IeKopaTopsl B Python.

43. Konnermms map/filter/reduce. Pabora map() B pa3immanbix Bapuarus B Python.
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44, Konnernmus map/filter/reduce. Padorta filter() 8 Python. Hcnioas3oBanust Moaysist

operator npu pat6ore c filter.
45, Konnerus map/filter/reduce. Pacora reduce() 8 Python. Hcnons3oBanue reduce()
C HAYaJIbHBIM 3HAYEHUEM, UMEIOIIUM THI, OTJIUYHBIA OT BO3BPAILAEMOIr0 PEeIyLUpYyIOLIEn

byHKIHEH.

46. Hreparoper B Python: BcTpoeHHBIE WTEpaTOphl, CO3/aHUE COOCTBEHHBIX
UTEPATOPOB, TAITUYHBIEC CLIOCOOBI 00X0/1a UTEPATOPOB U MPUHITUI X PAOOTHI.

471. Berpoennble GyHKIuMU 1711 pabOThl ¢ UTEPATOpPaMU U BO3MOXKHOCTH MOJIYJIS
itertools.

48. DYHKIUA TEHEPATOPbl U BBIPAXKEHUS T€HEPATOPhI: CO3JaHUE U NMPUMEHECHHUE B
Python.

49, Cnenudurka MacCHBOB, KaK CTPYKTyp MAaHHBIX. J[MHaMuyeckue MacCUBBI —

cnennguka padboThl, CJI0KHOCTD onepanuii. Crierduka padoTta ¢ array B Python.

50. AOcTpakTHas CTPYKTypa JaHHBIX CTEK: 0a30BbI€ M PACUIMPEHHBIE ONEpaliu, UX
CIIO)KHOCTb. Peanm3anus creka B Python.

5l. AOcTpakTHasi CTpPYKTypa JIaHHBIX ouepe/ib: 0a30BbI€ U PACIIUPEHHBIC ONEpPaLINH,
UX CJIO)KHOCTB. Peanmu3zanus ouepenu B Python.

52, Creunguka peanu3aluyd U CKOPOCTH OCHOBHBIX ONEpAlMii B ouepenu Ha Oaze
MacCHBa U CBSI3aHHOT'O CITMCKA.

53. CBsi3aHHBIE CHMCKU: OJHOHAIIPABJICHHBIE W JIByHampasiieHHble. (CpaBHEHHE
CKOPOCTH BBITNIOJIHEHUSI OCHOBHBIX OIEpalMii B CBSI3aHHBIX CIIMUCKaX U B JUHAMUYECKOM
MacCHBE.

54. AJTOPUTM COPTUPOBKU BBIOOPOM, CIIOKHOCTH COPTUPOBKU M BO3MOXHOCTH TIO
€€ YIy4lICHHUIO.

55. AJITOPUTM COPTUPOBKU BCTAaBKaMHU, €r0 CJIONKHOCTh. AJITOPUTM OBICTPOTO
IIOMCKa B OTCOPTUPOBAaHHOM MaccuBe. CII0)KHOCTh MOMCKAa B OTCOPTHPOBAHHOM M HE
OTCOPTUPOBAHHOM MACCHBE.

56.  Anroputm coptupoBkH lllenna, cno)KHOCTh COPTUPOBKH M BO3MOXHOCTH TIO €€
YIIYYILIEHHUIO.
S7. AnropuT™M OBICTPON COPTHUPOBKH, CIOKHOCTH COPTUPOBKU M BO3MOKHOCTH IO

€€ YIy4lICHHUIO.
58. AJITOPUTM COPTUPOBKU CIUSHUEM, CIIOKHOCTh COPTUPOBKHU.
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Kpurepuu OayuibHOW OLIEHKH Pa3iMyYHBIX (OPM TEKYLIEro KOHTPOJS YCIIEBAeMOCTU
COJIepKaTCsl B COOTBETCTBYIOIIMX METOJAMYECKUX PEKOMEHIAUAX Kadeapsl.

PeiiTuHroBasi cucTeMa OlleHKH 3HAHUI 00y4al0IMUXCH 10 Y4eOHO TUCIUIINHE
«CoBpeMeHHbIE TEXHOJOTHN MPUKJIATHOTO MPOrPaMMHUPOBAHUS M 00PadOTKHU

JAHHBIX)»

bannbHO-pelTHHTOBAs cUCTeMa MPECTaBIsET COO0N CUCTEMY KOJIMYECTBEHHON
OIICHKM KauecTBa OCBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl BBICIIETO 00Opa30BaHUs
CTYyICHTOM B CPAaBHEHUU APYTUM» CTYICHTaMHU.

B ocHOBy OamibHO-peUTHHrOBOM cucTeMbl mnojoxkeHa 100-OamibHas cucrema
OIICHKM 3HAHWM CTYJEHTOB, HCIIOJb3yeMas B KauyeCTBE JIOMOJHEHHUS K O(UIMAIbHOU
nATHOAIIILHON cUcTeMe (CEMECTPOBOM, MOAYJILHOW) OIIEHKU 3HAHUMN CTYACHTOB, IPUHSATON
B Poccuiickoii @enepannu, a Takxke Ha ocHoBaHUE [10JI0KEeHUS O MIPOBEACHUHN TEKYILETO
KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluy O0YyYaroluxcsl MO MporpaMme
OakanaBpuata u MaructpaTtypsl B @unancoBoii yausepcutete ot 23.03.2017 Ne0557/0

Kputepun 0anapHOM OIEHKH BKJIFOYAIOT KAYECTBO MOATOTOBKHU CTYICHTOB K
CEeMHHAPCKUM 3aHATHSIM, BBITIOJTHEHHUS PA3JIMUYHBIX BUJIOB CAMOCTOATEIILHOM pabOThI, a
TaKke MOCEIICHUE ayAUTOPHBIX 3aHITUI. balibHas OlleHKa TEKYIEro KOHTPOJIA
YCIIEBAEMOCTH CTY/ICHTa B CEMECTpE, COCTaBIsieT MakcuMyM 40 Oasos.

bannbHas orieHKa MPOMEXKyTOUYHOM aTTECTAIlMN COCTaBIIIeT MakcuMyM 60 6aIioB.

O011ee KoauyecTBO 0AIOB, KOTOPbIE MOKET HaOpath ctyaeHT — 100
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Tabmura 5

banibpHOM olleHKa TeKyIero KOHTPOJIsS YCIIEBAEMOCTH CTYJIEHTa B CEMECTPE
Ne | HanpaBnenue paboThI MakcumanbHoe

KOJIMYECTBO 0aJNIOB
1 [Tocenienue JEKIIMOHHBIX U MPAKTUYECKUX 6

3aHATUI

2 AxTuBHas paboTa Ha MpakTU4ecKux 3anatusax | 10
3 3ammTa KOHTPOJbHOU pabOTHI. 20 1 momydeHue

JIOTIyCKa K cJjaue

3a4yeTy

4 Hayuno-uccnenoBarensckas paborta CTyAeHTOB | 4
(ygacTue B oJMMIIHAAaX, MEKIYHAPOIHBIX H
POCCUUCKUX CTYJICHUECKUX KOH(PEPEHIUSX)

BaabHas olleHKa 3HAHUM Ha 3a4yeTe
MakcuMaJIbHOE KOJIHMYECTBO OaJLIOB HA 3ayeTe— 60

KommuecTBo 0aiu1oB 3a OTBETHI Ha 3a4eTe — MAKCHUMAJIbHO MO 18 0aiuioB Ha KaXKIbIN
BOITPOC.

OTBeThI Ha TONOJIHUTEIbHBIE BOMPOCHI — 6 0aJIOB MAKCUMYM.

Hrorosas cymma 0ajjioB, OJIydeHHAs CTYJIGHTOM Ha 3a4eTe U 10 pe3yJibTaTam
TEKYIIETO KOHTPOJISA YCTIEBAEMOCTH B CEMECTpPE, MPeoOpa3yeTcs B UTOTOBOE 3aKITIOYCHUE B
cooTBeTCcTBHU ¢ Tadiuie 6.

Tabnumna 6

e llopsmok nmepeBoaa 100-0amiabHOM OIEHKH B UTOTOBOE 3aKITIOUEHUE

50-100 6asutoB 3ayTeHo
Menee 50 6ayuioB He 3aureno

7. ®OH/1 OLIEHOYHBIX CPEACTB /UIH MPOBEIEHUS MPOMEKYTOUHON aTTecTAlMU
00y4arIMXcs M0 JUCUMUIITIMHE

[lepeyenb TMIAHUPYEMBIX pE3YyJIbTATOB OCBOEHHUS O0O0pa30BaTENbHOW MPOTPAMMBbI
(mepeyeHb KOMIIETEHIMI) C YKa3aHUEM HWHIAMKATOPOB UX JIOCTHKEHHUS M TUIAHUPYEMbBIX
pe3ynbTaTOB 00YUYEHUS MO AUCIUIUIMHE CONEPKUTCS B pazjene «2. [lepedens miaHupyeMbIx
pe3yJIbTaTOB OCBOEHHUS 0Opa30BaTENbHOM MporpaMMmbl (MEpeYeHb KOMIIETEHIUH) C
yKa3aHUEM HHJIUKATOPOB UX JOCTIKCHHS] W TUIAHUPYEMBIX PE3yIbTaTOB OOYYEHUS TI10
JTUACLUTLIIAHEY .

Tunosblie KOHTPOJIbHBIC 3a1aHUS .

1. Haiitn MakcuManbHOE 3HAYEHHE pe3yibTaTa IPUMEHHUB METO] TOKOOPANMHATHOTO CITyCKa

2. Peann3oBaTh ONTUMHU3AIMOHHYIO 33]]a4 HHCTPYMEHTAMH YUCJICHHON MaTeMaTUKU
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PeanuzoBath 3aauy JIMHEWHOTO MpOrpaMMUpPOBaHus Ha si3bike Python

Haiitn MakcumanbHOE 3HAYCHHE IS TIeJIEBON (DYHKITMH MpeIMETHOM 001acTH
O0ocHOBaTh HEOOXOIMMOCTh HcCIOJb30BaHUs MeTtona JIII-moucka nns mocTaBiIeHHON
3aJaun

O0o0cHOBaTh BBIOOP MaTEMAaTUYECKON MOJEIN JIs MPEIIOKEHHON MPEIMETHOM 3a1a4n
O0ocHOBaTh BHIOOD JKU3HEHHOT'O IIUKJIA BHEIPEHUS HH()OPMALIMOHHON CUCTEMBI
Pa3paboTtaTs Moaenb Ou3HEC-TIPOIIECCOB 00CIEAYEMOTO MPEATPUATHUS

[IpousBecT WHTEIJICKTYadbHBIA aHAIW3 JaHHBIX, COCTABUTh TMPOTHO3 H3MEHEHUS
KJIFOYEBOTO MOKAa3aTess

C03I[3TI> IMPOTrHO3HYIO MOACIIb I PCHICHHUA 3ald9U «4YTO - CCIIN»

IIpuMepHBbIe BONPOCHI AJIf1 MOATOTOBKH K 3a4eTy

. BctpoeHHsbie unciioBbIe TUITHI s3bIKa Python.

. Criucku. Co3gaHue, OCHOBHBIE OIEpAIIUH.

. OCcHOBHBIE METOIbI CIIHCKA.

. Koprexu. Co3nanue, OCHOBHBIE METO/Ibl 1 OTIEpPALIUH.

. CnoBapu. Co3nianue, OCHOBHBIE orepaiiui. MeTo bl 111 paboThI CO CJIOBAPSIMH.
. MuoxectBa. Co3gaHne, OCHOBHBIE METO/IbI M OTIEPALIUH.

. [lepemennsie. 1IpaBuina uMeHOBaHUS ITIEPEMEHHBIX.

. AnHamMuyeckast TUIIHA3aIus.

. Oneparopel CpaBHEHHUSI U JIOTUYECKHUE ONEPATOPHI.

. Uucrpykius if...else.

. Uactpykuums mukia while.

. Uactpykuums muka for,

. Co3nanue 1 BBI30B (PYHKIIUH.

. Ilepenaua apryMeHTOB (PYHKIIHUIO.

. OyHKIIUU-TEHEPATOPHI.

. JIamOna-pyHKIUH.

. Moaynu. Uactpykiuu import u from.

. bazoBbIe MPUHIUIIBI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHPOBAHUSI.

. Kimace, meron knacca, arpu0yt kinacca. Onpenenenne kKiacca U CO37aHne IK3eMILIpa
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Kjacca.

20. KoHCTpYKTOpP U JECTPYKTOP.

21. HacnenoBanue.

22. AGcTpakTHBIE METOJIBI KJlacca.

24. CtaTudecKue METOIbI Kiacca.

25.CBoiicTBa KJacca.

26.Uckmtouenusi. O6paboTKa UCKITIOUEHU.

27.1Tonp30BaTeIBLCKAE UCKITFOYCHHUS.

28.Co0piTHe. O0padoTunk coObITHs. [{UKkia 00paboTKH COOBITHIA.
29.9nement Knonka. Co3nanue u HaCTpOMKa.

30.Omement Knonka. Cozmanne 06paboTdnKa COOBITHSI.

31.Onementsl Hanmuck u TekctoBoe mose. Co3manue u HacTpoiika. Meton get().
32.0nement @naxok. Co3qanue, HACTPOIKa, MOyICHHUE cTaTyca (hIaxka.
33. DnemeHT nepekiouatens. Cozmanue, HaCTPOHKa, JOCTYII K 3HAUCHHUIO.
34.Knacce! date, time u datetime.

35.Bo3moxnHOCcTH 6ubnoTeku SymPy.

36. BosmokHocTu 6ubamoreku NumPy.
IIpuMepbI TECTOBBIX 3aIaHMI1:

1. Kakue omumdxu 31ech 10nyumeHbl?
def factorial(n):
ifn==0:
return 1
else:
return n * factorial(n - 1)
print factorial(5)

DyHKIMS HE MOXKET BBI3BIBAThH cama ceOs

B koje HeT HUKAKUX OIIMOOK

Heo6xonumo yka3ath TUI BO3BPAIIaeMOro 3HaUeHUs (MPABUJIbHBII 0TBET)
OdyHKIMs Beeraa OyaeT Bo3Bpamarh |

2. HNmeercst onpenesieHue Kiacea:
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class Ex:

def __init__(self, x, y):
Xy =X,y
self.position = xy
self._length = self.__len(x, y)
def _ len(self, x, y):
return abs(x) + abs(y)
def getlen(self):
return self._length
p = EX(1, 2)
Kakoii u3 BapuaHTOB €ro IPUMEHEHHUS HE JOITYCTHUM?

e print p.getlen()
e print p.position
e printp._ len(1,2) (npasunbHbIii OTBET)

3. [aH maccus:
>>> ¢ = array([[1,2], [2,3], [4,5]])

Uemy paseH cpes c[:,1]?

e array([1, 2, 4])
e *array([2, 3, 5])
e array([1, 2])

e array([2, 3])

4, Kak na3biBaercs OTHOIICHUE, KOTOPOC UMCIOT CJICAYIOIIHUE ABA KJIacca:
class A(object):
def _init_ (self, x):
self._mydata = x
def m1(self):
raise NotImplementedError

class B(A):
def __init__ (self, x):
super(B, self).__init__(x)
def m1(self):
return self._mydata
arperanusi. JK3eMIULIpbl A coziepKaT 3K3eMIUIIpHI Kinacca B
HacyieoBaHue. B nmosyyaercs HacieoBaHueM A (IpaBUJIBHBIN OTBeT)
accouuanus. JK3eMIULIpbl A COAEpKaT CCbUIKU HA SK3EMILIAPHI Kilacca B
HacCJEeI0BaHME. A IMOy4yaeTcsl HacienoBaHueM B
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A3bik Python:

MMeEeT BO3MOXXHOCTh MHTETPALUU C IPYTUMH A3bIKaMU IPOrPAMMHUPOBAHMS
(mpaBWIBHBIN OTBET)

SABJISIETCS HU3KOYPOBHEBBIM SI3bIKOM ITPOIPAMMUPOBAHUS

SBJIIETCS] BBICOKOYPOBHEBBIM SI3bIKOM IPOIPaMMHUPOBaHUs (IIPABUJIBHbBIN OTBET)
MMEET CTaTUYECKYHO TUITU3ALMIO

MMEET TMHAMUYECKYIO TUIIN3alUIO (MIpaBUJIbLHbIH OTBET)

le/IBeCTl/I NMEPEMEHHYIO X K THITY Yucja € IIJIaBaIOHIeﬁ TOYKO MOKHO

cJeayromum crmocooom:

8.

(float)x

x.float()

X.__float_ () (mpaBUJILHBII 0TBET)
float(x) (mpaBUJILHBII 0TBET)
X.__class__=float

N3 npuBeaeHHBIX HUKE BHICKA3BIBAHMH YKAKUTE UCTUHHOE:

repe;]] UCIOIb30BaHUEM TTIEPEMEHHOM OHA JIOJKHA OBITh OIIpE/Ic/IeHa C YKa3aHuEM
TUIIA ¥ HHUITHATM3UPOBaHa KaKUM-JIN00 3HAYCHUEM

nepe;] UCIOIb30BaHUEM TTIEPEMEHHOM OHA JIOJKHA OBITh OIIPE/CIICHa C YKa3aHUEM
THTA

nepes] UCMOJIb30BaHUEM MTEPEMEHHOM OHA JTOKHA ObITh MHUITUATU3UPOBAHA KaKUM-
100 3HaueHHEM (MPaBUJIbLHbIH OTBET)

TIepEeMEHHBIC HE 00s3aHbI OBITh MHUITHATIU3UPOBAHBI KAKUM-TH00 3HAUCHUEM IIepe/T
HCIOJIb30BaHKEM, a TUII IEPEMEHHOMN ONpeAesAeTCs B 3aBUCUMOCTH OT KOHTEKCTa
nepes] UCMOoIb30BaHUEM MTEPEMEHHOM OHA OyAET aBTOMAaTUUECKU
MPOVHUIIMATIMU3UPOBAHA 3HAUCHUEM T10 YMOJYAHUIO

Ykaxure PesyabTaT BLINOJTHEHUS KOaa:

X = {O P 1:'r,2:,3:'n" 4"t}

x[0] =
print (x)

e {0:'P,1:'r 2:,3:'n", 4:'t'}

o {0:'p,1:'r, 2", 3:'n', 4:'t'} (mpaBWIBLHBIH OTBET)

e {0:p}

® CKpUIIT HE OYJIET BBITIOJIHEH, TaK KaK COJICPKHUT OITHOKU
Q. B sizbike Python cymecTByOT ciieayromue onepanum 1jis padorsl o
CIIUCKAMU:

e oObeauHeHue ( , )

e oObeaunenue (+ ) (MpaBUIbHBINA OTBET)

® TIOWCK pa3iauyuii ( - )

[ ]

TOXACCTBCHHO PABHO ( ==



24

® MEHBIIIE WK PaBHO ( <= ) (MpaBUWJIbHBII 0TBET)

10. B s3bike Python cyumiecTBYIOT cienyroniue onepanun CpaBHEHHUsI:

e paBHO (=)
e He paBHO (!=) (MpaBWJIbHBIN OTBET)
e MHOTO OoJibie ( >>)
® MeHbIIIE WK paBHO ( <= ) (MIpaBHJIbHBIH OTBET)
e (QoJbIIIE WIH PaBHO ( =>)
Ta0mumna 5
HaunmenoBanuu HaumenoBanue PCBy.TILTaTLI O6y‘-ICHI/I$I Tunossbie KOHTPOJILHLBIC
KOMIIETEHIIUNA WHJIUKATOPOB (ymeHus v 3HaHUA) 3aaHusI
JOCTHXXCHUS COOTHCCCHHBIC C
KOMIICTCHIIM HHAWKATOpaMu JOCTHUIKCHUA

KOMIICTCHIIMH

ITKH-2 CnocobHOCTh
HpI/IMeHHTL
MaTeMaTUYECKHE
METOJIbI JUIS pELIeHUS
CTaHJAPTHBIX
MpodeCCUOHATBHBIX
3a7ad4,
HWHTEPIPETUPOBATH
MOJTyYCHHBIC
MaTeMaTHYECKUE
pe3yJIbTaTh

1. JlemoHCTpUHpYyET

3HATh:

Samanwnii 1

3HaHUA MaTeMaTUYECKHUE METOIBI, Haiitu MmakcumanbHoe
MaTeMaTU4YCCKUX IIPHUMCHIEMBIX B 3HA4YCHUC pE3yJibTaTa
METO/IOB, MEHEKMEHTE MPUMEHUB METO]]
TIPUMEHSIEMBIX B YMeThb: MTOKOOPINHATHOTO
MEHEJDKMEHTE MIPUMEHSTh MaTEMaTUUECKUE CITyCKa
METO/TbI, IPUMEHSIEMEBIC B
MEHEKMEHTE 3ananue 2
PeannzoBath
ONTUMHU3ANUOHHYIO
3a/1a4 HUHCTPYMEHTaMHU
YHCIICHHOH
MaTeMAaTHKH
2. [Ipumensier 3HaTh: 3ananuii 1
MaTeMaTHYECKHE MaTeMaTHYECKHE METOJIbI K PeanuzoBats 3amauy
METOABI M MOJICIH MOJIEJIH )1 000CHOBAHHMS JIUHEHHOTO
I OOOCHOBAHHS TIPUHATHS YIIPABICHIECKUX MIPOTPaMMHUPOBAHISI HA
OPUHATHS perieHuit s3bike Python
YIpaBIEHIECKUX YMeTn:
peuieHuit UCIIOJIb30BATh 3ananue 2

MaTeEMaTUYECKUE METOBI U
MOJEIH 11 00OCHOBAHUS
NIPUHATHUSA YIIPABICHYECKUX

Haiitn MakcuMaiabHOE
3HaUCHHE IS [EJIEBOI
(yHKIMH TpeIMETHON

pCHICHI/Iﬁ obiactu
3. ConmepxaTenbHO 3narth: 3aganwmii 1
HHTEPIPETUPYET 3HATh CBSA3b MPEIMETHOM O060CHOBATH
PE3ybTaThl, HOJYUYEHHBIE | 00JIaCTH U MATEMAaTHIECKOTO HEOOX0IMMOCTh
pu WCTIONTE30BAHUY | MOJEJIMPOBAHUS JUISL HCIMOJIb30BAaHUs METOIA
MaTEMaTUIECKUX UHTEPNPETANHN PE3YyJIbTATOB, JIlI-nioncka st
Mozelen MOJIYYEHHBIX IIPH MOCTaBJICHHOM 3a/1auun

HUCITONB30BaHUHU
MaTeMaTHUYECKUX MOJEIIEHN
YMeThb:

HUHTEPIIPETUPOBATH
pe3yNbTaThl, MONYYEHHBIC TIPU
HCIIOJIb30BaHUH
MaTeMaTHYCCKHX MOJIeNeH

3ananue 2
ObocHOBaTh BEIOOD
MaTeMaTUYECKON
MOJIEIH AJIS
MpeI0KEHHON
MpeIMETHON 3a1aun

1.Pa3pabaTsiBaTh
KOHIIETIITHFO MPOEKTa,
HEPAPXUUYECKYIO

3HATE:
MeToap! IPOSKTUPOBAHUS
MIPOCKTA Ha KOHIENTYyaIbHOM

Sananwmii 1
O6ocHOBaTb BEIOOD
’KM3HEHHOTO [UKJIA
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CTPYKTYpY paboT, | ypoBHE, HEPAPXHIECKYIO BHEJIPCHHUS
KaJICHIAPHO-PECYPCHBIN | CTPYKTYpY padoT, UH(POPMAIMOHHOK
IJaH M KOHTPOJbL 3a | KaJICHOAPHO-PECYPCHBIN IUIaH CHCTEMbI
X0JIOM IPOrpaMM | ¥ KOHTPOJIb 38 XOJI0M
Pa3BUTHS OPraHU3AIIHH [IPOTPaMM Pa3BUTHUS 3anauue 2
I1KII-4 CnocoGHOCTB OpraHH3aIx gﬁil:;ioggz;ecczfﬂeﬂb
y4acTBOBATh B Ymern: 0BCTIENyEMOro
pa3paboTke mporpamm TIPUMCHATE METO/LBI O ——
HPOEKTUPOBAHMS IPOEKTa HA peAnp
Pa3BUTHUS KOMITaHHH,
KOHIICTITyaJIbHOM YPOBHE,
paspadoTke HEPAPXUUYECKYIO CTPYKTYD
000CHOBaHUH YKIYPY
paboT, KaJIeHIapHO-
MPOCKTOB U N
PECYPCHBIH TUIaH U KOHTPOJIb
YHpaBICHICCKIX 3a XOZIOM MPOTPaMM Pa3BUTHSI
pelIC€HuM, CBA3aHHbIX OpraHu3aIiu
C pa3sBUTHEM OHM3HECA | TIpumenseT 3HATD: 3amanmuii 1
COBpPEMEHHBIE MOJAECIIN COBPEMEHHBIE MOJIENN [IpousBectu
Pa3sBUTHSA Y YIIPABIEHHs | PA3BUTHA U YIPaBIEHHs UHTEJUICKTYalIbHBIN
OpraHu3aluei OpraHu3aiuen u aHaIN3 JaHHBIX,
BO3MOYKHOCTHU UX PEATU3alMU | COCTaBUTh IPOIHO3
Ha s13bIKe Python U3MEHEHHSI KITFOUEBOTO
YMeTh: ImoKasares
IMPUMCHUTH COBPEMCHHBIC
MOJIEIH PA3BUTHS U 3ananue 2
YIIPaBJICHHUS OpPraHU3aueH 1 Co3zaTh MporHo3Hyo
peaTn30BHIBATh MX HA S3BIKE MOZECIIB UL PEIICHHA
Python 3a/1a4¥ «YTO -CCITH»
8. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOI Y4eOHOH JIUTEPATYPbl, HE00X0AUMOM

IJISE OCBOCHMSA TUCIUILINHBI

OcHoBHas auTEparypa

1. benos, B. B. Anroput™msl U CTpyKTyphl JaHHbIX : yueOHuk / B. B. benos, B. .
Yuctsakora. - Mocksa : KYPC : UHOPA-M, 2020. - 240 c. - (bakanaBpmuar). - ISBN
978-5-906818-25-6. - Tekct : AIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1057212

2. I'ypukos, C. P. OcHOBBI anropuTMHU3alMK U porpamMmmupoBanus Ha Python : yueGHoe
nocobue / C.P. I'ypukoB. — Mocksa : ®OPYM : UH®PA-M, 2020. — 343 c. —
(Breictiee obOpaszoBanme: bakamaspuar). - ISBN 978-5-00091-487-8. - Tekcr
anektponHbiid. - URL: https://znanium.com/catalog/product/1206074

3. ®enopos, 1. 0. IlporpamMmmupoBaHue Ha si3bIKe BhICOKOTO YpoBHs Python : yueOHoe

nocobue s By3oB/ [I. FO. denopoB. — 2-e uzn., nepepad. u gom. — Mocksa :
UznarensctBo FOpaiit, 2021. — 161 ¢. — URL.: https://ez.el.fa.ru:2428/bcode/472985

JlonoiHUTEIbHAS JJUTEepaTypa

4. Konpaes, B. JI. CTpyKTyphl U aJiropuT™Mbl 00pabOTKH AaHHBIX: yuyeOHOe nocobue / B.
. Konnaes. - Mocksa : PUOP : UHOPA-M, 2020. - 296 c. - (Beiciiee o6pa3oBaHue:
bakanaBpuart). - ISBN 978-5-369-01264-2. - Tekct anekTpoHHeii. - URL:
https://znanium.com/catalog/product/

5. Yepnsimes, C. A. OcHOBbI mporpammupoBanusi Ha Python : ydeGHoe mocoOue mis
By30B / C. A. UepnsbiieB. — Mocksa : M3znarenscto FOpaiit, 2021. — 286 ¢. — URL:
https://ez.el.fa.ru:2428/bcode/477353



https://ez.el.fa.ru:2428/bcode/472985
https://znanium.com/catalog/product/
https://ez.el.fa.ru:2428/bcode/477353
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9. IlepedyeHnb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH « UHTEpHETY,
HEO00XO0AMMBIX /I OCBOCHMS UCIHUILINHBI

1. Pylru 1.0.9 [OnexTpoHHbIit pecypc]: caiiT. — Pexum gocryna:
https://pypi.python.org/pypi/pylru

2. Python Data Analysis Library [Qnexktponnsiit pecypc]: caiit. — Pexxum
nocryma: http://pandas.pydata.org/

3. Python Documentation [ DneKkTpoHHBII pecypc]: callT. — Pesxkum mocTyma:
http://python.org/doc/

4. Python Standard Library [9nexTponnslii pecypc]: caift. — Pexxum gocryna:
https://docs.python.org/2/library/

5. Odunuanbubiii caiT npoaykra https://www.python.org/

6. NupopmanmonHo-00pa3oBaTenbHbli OpTad OUHAHCOBOTO YHUBEPCUTETA
npu [IpaBurenbctBe Poccuiickoit @enepanuu http://portal.ufrf.ru/

7. Karanor kypcoB UnTepHetr YHuusepcurera MHpopMannonusix TexHomorui
http://www.intuit.ru/

8. DnextpoHHas 6ubnuorexka @uHancoBoro ynusepcurera (3b) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

9. Scikit-learn Machine Learning in Python [DnextponHsiii pecypc]: cait. —
Pexxum moctyna: http://scikit-learn.org

10. DnekTpoHHO-OMOIMOTEYHAs cucTeMa Znanium http://www.znanium.com

10. MeToauyeckne yKazaHus J1Jisi 00y4aIOMUXCS M0 OCBOCHHUIO TUCIMIINHBI

HaumeHoBanue I'on MecToHaX0:K1eHHe MaTeprasa (CCbLIKA
METOAHYECKUX YTBep:KICHUS Ha UOII, nndpopManiuoHHBI CTEH]
MaTepHaAJIOB I kadeapsl/puianana, ap.)
00y4armmuxcs
Meroanueckue yKazaHusl 2021
K JICKLIIMSIM
Meroanueckue ykazaHus 2021
K NPaKTUYECKUM
3aHATUSIM
Meroanueckue ykazaHusl 2021
CaMOCTOSTEIILHON padoTe
Meroanueckue yKazaHusl 2021
K KOHTPOJIbHOU paboTe



http://library.fa.ru/files/elibfa.pdf
http://www.znanium.com/
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11. Ilepeyenb MH(POPMAIUOHHBIX TEXHOJOTHA, MCIOJIb3yeMbIX MPHU OCYIIECTBJIEHNH
o0pa3oBaTeJIbHOI0 Npolecca Mo AMCUUIJINHE, BKJIIOYas epedyeHb He00X0IMMOTro
NMPOrpaMMHOIo odecnevyeHusi 1 MH(POPMAIUOHHBIX CIIPABOYHBIX cCUCTEM (NIPHU
He00X0IUMOCTH)

11.1. KoMmieKT JIMIEH3MOHHOT 0 MPOrPAMMHOI0 00ecreYeHus :
[TpoaykTel kommanuu Microsoft, Bkirogas OC Windows u Office.

11.2. CoBpemenHble npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMbI

OnekTpoHHOe  nepuoamveckoe um3manue Cnpasounas IIpaBoBas  Cucrema
Koncynbsrant brokernsie opranusamnuu: Bepeus [Ipod.

CepTudunupoBaHHbie NPOrpaMMHbIC U ANINIAPATHBIE CPEACTBA 3aIUTHI
UH(pOpMaALIMU

CeptuduupoBaHHbIe TPOTPAMMHBIC U anapaTHbIe CPEACTBA 3alUThl HHGOPMAIIUU
— HE UCIIOJB3YIOTCH.

12. Onucanne MaTepPUAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 1JIs1 OCYIEeCTBJIEHUSI
00pa30BaTeJbHOI0 MPOLECCA MO JUCHUIINHE,

VYuebnas aynuropusi g MPOBEACHUS BCEX BUJIOB 3aHATHH, MPETyCMOTPEHHBIX
mporpaMmoit 0akanaBpuara, OCHalleHHass 000PYIOBaHUEM M TEXHHUUYECKHUMU CPEICTBAMU
oOy4eHusl.



