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1. HanmMeHnoBanue QU CHUILIHHBI

COBpCMeHHBIC TCXHOJIOTHUH IMPUKIIAAHOI'O IIPOrpaMMHPOBAHUA U O6pa6OTKI/I JaHHBIX

2. IlepevyeHb MVIAHUPYEMBbIX Pe3YJbTATOB OCBOEHMSI 00pa30BaTeJIbHOM MPOrPaMMbl

(mepevyeHb KOMIETEHIHIT) ¢ YKa3aHHEM WHIHKATOPOB X JOCTHXKEHHUS U
IUVIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUS 10 JUCHHUILINHE

Tabmma 1
Kon HanmenoBanue | Unaukaropbl PesynbTaTnl 00y4yeHus
KoMIIe KOMIETeHI[HH AOCTHKEHUS (BJ1aieHNsA, yMeHHUS U 3HAHUSA),
TeHIUHU KOMIIeTEeHI[UH COOTHECeHHbIE C
KOMIeTeHIUSIMH/UHAUKATOPAMHI
AOCTHKEHUS] KOMIIeTEeHIIUH
1. lemoHCcTpHpYET 3HaTh:
3HAHUSA MaTeMaTHYeCKHe METObI,
MaTeMaTHIeCKUX NPUMEHSEMBIX B MEHEKMEHTE
METOJI0B, YMeTh:
TIPUMEHSEMBIX B NPUMEHSITH MaTeMaTUIeCKue
MEHEPKMEHTE METO/]Ibl, IPUMEHSIEMbIE B
MEHEPKMEHTE
2. Ilpumensier 3HaTh:
MaTeMaTHYeCKUe MaTeMaTHIeCKUe METOIBI U MOJICITH
METOJBI ¥ MOJICNHU ISt JU1s1 0OOCHOBAHUS IPUHATHS
000CHOBaHHMS YIIPaBICHYECKUAX PEIICHUH
ITKH-2 Crioco6HOCTB TIPUHSATHS Ymern:
NPUMCHATD YIPaBIEHYECKUX HCITOJIB30BAaTh MaTEMATHYECKHE
MaTEMAaTHICCKUC | permeHnit METOIbI ¥ MOLEIH IS
MCTOABI I 000CHOBaHHS TIPUHSTHUS
peHIcHus YIPABICHYECKUX PEILIECHUN
CTaHJapTHBIX 3. ConeprkarenabHo 3HATD:
NMPOQECCHORANBH | yyrepnpetpyer 3HaTh CBSI3b PEIMETHOM 00JIACTH 1
bIX 33734, pE3yJIbTaThl, MOJYYEHHBIE | MATEMATHYECKOTO MOJICITHPOBAHHSI
WHTCPNIPCTHPOBAT | 175 HICTIONB30BAHUH | JUISL MHTEPIPETALMK PE3YIILTATOB,
b ITOITy"ICHHbIC MaTeMaTHYECKHX MOJieIeil | MOIydeHHBIX IIPU MCIIOIb30BAHUN
MATCMATHICCKUC MaTeMaTH4IeCKUX MOJeel
pe3yabTaThI VMeTh:
UHTEPIIPETHPOBATH PE3YNIBTATHI,
TIOJTyYEHHBIEC TIPU HCTIOJIh30BaHUU
MaTEMaTUYECKUX MOJIEIIEH
ITKTI-4 1.Pa3pabaTsiBaTh 3HaTh:
KOHILICIIIHIO npoekra, | MeTobl IPOEKTUPOBAHUS IPOEKTA
HEPAPXUUYECKYIO CTPYKTYPY | HAa KOHLENTYalIbHOM yPOBHE,
pabor, KaJICHJapHO- | HepapXHYeCKYI0 CTPYKTypy pador,
peCypCHbIN J1aH U | KaJICHOapHO-PECYPCHBIN IJ1aH U
CnocoOHOCTB KOHTpPOJIb 3a X0AO0M | KOHTPOJIb 3a XO0M IMpOorpaMm
y4acTBOBAaTh B porpaMm pa3BUTHs | Pa3BUTHs OpraHU3aLuK
paspaboTke OpraHu3alu YmMmerb:
nporpamm IIPUMEHATH METObI
pasBUTUA OPOCKTUPOBAHMS IIPOCKTA HA




KOMIIaHUH, KOHIIETITYaJIbHOM YPOBHE,
paspaboTke UEPAPXUYECKYIO CTPYKTYpY pador,
000CHOBaHUI KaJICH/IaPHO-PECYPCHBIN TUIaH U
MIPOEKTOB U KOHTPOJIb 32 X0/I0M IIPOTrpaMm
YIIPaBICHYECKUX pa3BHUTHsI OpraHU3AINN
peuieHuii, 2. [Ipumensier 3HaTh:
CBSI3aHHBIX C COBPEMEHHBIE MOJIEIH COBPEMEHHBIC MOJICTTH Pa3BUTHUS U
pasBUTHEM pa3BUTHS U YIIPABJICHUS YIPAaBIECHUS OPTaHU3alMEH U
OusHeca opraHusanuei BO3MOYKHOCTH UX peasu3alliy Ha
si3bike Python
Ymers:
PUMEHHUTH COBPEMEHHBIE MOIEIIH
Pa3BHUTHS U YIIPABJICHUS
OpraHu3alUeil U peaan30BbIBATh UX
Ha s3b1Ke Python

3. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMmMbl

Hucuumumaa otHocutes k Mmoaymto «IT Skillsy, nukna npodwist aucuuruiHa MO
BBIOOpPY 4YacTH 00pa3oBaTeIbLHOM MporpamMMbl «YTipaBiieHHe OuzHecom» (NeympamieHue
MPOEKTaMH ) 10 HarpapyieHUIO MoAroToBky 38.03.02 MeHeKMEHT.

4.00beM IMCHUILUIAHBI (MOAYJIS1) B 3a4€THBIX €IMHULIAX U B aKAJeMHYEeCKHX Yacax ¢
Bbl/IeJICHHEM 00beMa ayIMTOPHOM (JIEKIUU, CEMHUHAPBI) H CAMOCTOATEJIbHOM PadoThI
o0yJarmuxcs

OO61ast Tpy10€MKOCTh JTUCIUTIIIMHBI COCTABIISET 3 3a4E€THBIX €/IMHUIL.

Bun nmpoMexxyTOUHOM aTTecTalum - 3a4€T

Bun tekyiero KOHTpoJIs — TOMaITHss TBOpUeckas padoTa.

Bup yueOHo# padoThl 10 AUCHMILINHE Bcero Cemectp 8
(B 3/e m yacax) ( B yacax)
O0mast Tpy10eMKOCTh TUCHMIIMHEBL | 3 3.e — 108 yacoB 108
Koumaxkmmnasa paooma-Ayoumopnwie 34 34
3anamus
Jlexyuu 16 16
Cemunapul, npakmuyeckue 3aHsmusl 18 18
CamocrosiTesibHasi padoTa 74 74
Jlomaninee Jomaninee
Bup texyuiero KoHTpoJst TBOPYECKOE TBOPYECKOE
3a/1aHue 3a/IaHNe
Bun npomexxyTo4HOM aTTecTaluu 3auer 3auer
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5. Copep:xaHue IMCHUIUINHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiam)
AUCUMILTHHBI ¢ YKa3aHHEM UX 00beMOB (B aKaJleMUYeCKHX 4acaxX) U BUAOB y4eOHBbIX
3aHATHH

5.1. Copep:xxaHue IMCHUIINHBI

Tema 1. BBenenne B mporpaMMupoBaHue Ha si3bike Python
3ajaun aHanM3a JaHHBIX, MMOHATHE Habopa maHHbIxX (dataset). [loaroroBuTenbHBIC
omepaluy IS BBIMOJHEHMS aHalIu3a JaHHBIX: 3arpy3ka JaHHBIX, TpaHchopMmaims

JaHHBIX, M3YYCHUC JaHHBIX, OUMCTKA AAHHBIX, BU3yaJIN3alllid JaHHBIX.

TexHOMOTMYEeCKU CTeK aHaiW3a JIaHHBIX, IIOCTPOCHHBIM Ha 0a3e sA3bIKa
nporpammupoBanus ~ Python.  SI3elk  mporpammupoBanms — Python:  ocHoBHBIE
XapaKTePUCTUKHA, BO3MOKHOCTH sI3bIKa I pEIICHUS 3a]ad aHalu3a JaHHBIX W
MaIIMHHOTO o0ydeHus. Bepcum s3pika mporpammupoBanus Python, muctpuOyTtuBbl U
oubmmorexku Python. 3makomcTBO ¢ muctpuOytmBoM Anaconda u cocraBom
MHCTPYMEHTOB JJI1 3a/lad aHajii3a JIaHHBIX W MAIIMHHOTO OOY4YeHUSs, BXOJSIIUX B
auctpuOytuB. MHTrepakTrBHas oOosouka IPython notebook: npuumuner paboThl U

MPUMCHCHUC IJIs1 PCIICHMA 3aa4 aHaJIn3a JaHHbIX U MAllIMHHOT'O O6y‘-I€HI/I$I.

Tema 2. OCHOBHBIE CHHTAKCHYeCKHe KOHCTPYKuMU Python
3HaKOMCTBO C THUINAMH JaHHBIX W OINEpalHsIMH, MEPeMEHHBIMU. Bo3MOXHOCTH
paboTel co ctpokamu B Python. OcHOBHBIE onepaniuu HaJ| CTpOKaMu, (GYHKIIMA U METOIbI
11 paboThI co ctpokamu. CTpyKTypa mporpaMmbl. MTHCTPYKITNH BBIPaKEHUH, OTIEpaTOPBI
CpaBHEHHsI, JJorudeckue oneparopsl. MHCTpykuus BetBienus if...else. MucTpykims nukiia

while. Muctpykumst nukia for u Muctpykiuu break, continue, pass, else.

Pa6ora co cnnckamu B Python. Co3nanue cniucka. Onepaiiu HaJl CIUCKaMH.
[TepeGop anmemeHToB cniricka. MHOTOMEpHBIE CIICKU. MeTo el criuckoB. KopTexu.
Pabota co crmoBapsimu B Python. Co3znanue cnoBaps. Oneparuu Haj cioBapsmu. [lepedop

AIIEMEHTOB CJI0Baps. MeTo bl st paboThI CO cioBapsMu. MHoOkecTBa.

Tema 3. bazoBble TeXHOJIOIHH AJI5 AaHAJIN3A JAHHBIX
3HaKOMCTBO C OuOnmoTekamMu numpy M pandas M pemieHrneM 0a30BBIX 3ajad
MOATOTOBUTEIBHBIX ONEpalMii JUIsl BBITOJTHEHUS aHAJIW3a JITaHHBIX C MOMOIIBIO ATUX

ONOINOTEK.
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ITocTanoBku 3aJa4 MallTMHHOI'O O6Y‘I€HI/I$I. OOBEKTHI U IMPU3HAKMU. Tunsl ITPHU3HAKOB:

OWHAapHBIC, HOMHUHAJIBHBIE, MOPSAKOBBIC, KOJIWYECTBEHHBIC. THIBI 3a/ad MAaIIUHHOTO
oOydeHus: Kiaccu(PpUKaius, perpeccus, MPOTHO3UPOBaHUE, KiacTepu3anus. [Ipumepsl
3a/lad pemIaeMbIX METOJaMHU MamuHHOTO oOydenus. [IpobGrema HemooOydeHus /

nepeooyyeHusl.

Tema 4. TexHoJsioruu padoThbl CO CTPYKTYPHPOBAHHBIMH JAHHBIMH
OO030p TeXHOJOTUI XpaHEHUs TaHHBIX: QailioBbIX cucteM, pensiuoHHbx CYB/I,
OLAP, Data Warehouses, ne pensmuonubix (“NoSQL”) 6a3 manubix. CpaBHUTEIBHBIN
aHaJu3 U 00J1aCTU MPUMEHEHHUS Pa3IMUHbIX TEXHOJOTUI XpaHeHust uHpopmanuu. Pabora

¢ ¢aiinamu. PaboTa ¢ pensiiimoHHbIMU 0a3amu JaHHBIX Ha ipumepe SQLite.

Kpatkuii 0630p OCHOBHBIX BHJIOB HE PEIISIIUOHHBIX 0a3 TaHHBIX: XPAHUIIHIIL
«KJTIOY-3HAYCHUE», XPAHUIIUIIE CEMEWUCTB KOJOHOK, JOKYMEHTO-OPHUEHTHpPOBAHHAs
CYB/I, 6a3 mannpix Ha ocHOBE TpadoB. CpaBHUTEIHHBIN aHAIN3 U 00JIACTH MPUMEHEHUS

HC PCIBIMNOHHBIX 0a3 JaHHBIX.

XpaHeHue U 0OMEH CTPYKTypUpOBaHHOW MH(poOpManuel B BUE JOKYMEHTOB WU
cooO1eHnid. @opMaThl IPEACTABIECHUS IEPEHOCUMOM CTPYKTYPUPOBAHHON MH(OPMALIMH.
CpaBHEeHME pa3IMYHBIX MPUHIIMIIOB MPEICTaBICHUS CTPYKTYPUPOBAHHON MH(POpPMAIIH:

3aKPBITBIC U OTKPBITBIC (1)0pMaTI>I, 6I/IHapHO€ N TCKCTOBOC MMPCACTABJIICHUC TaHHBIX.

YHuBepcanbHble (OpMaThl XpaHEHUS CTPYKTYPUPOBAHHOU HH(pOpMaLiK (pa3MeTKH
nokymeHnToB): CSV, XML, HTML (XHTML), JSON. f3bik pazmerkun XML: ocHOBHBIE
INPUHIUIBI IOCTPOEHUS U cnenuduka ncnoiap3oBanus. Iloctpoenue cxembl JOKYMEHTa €
nomouipto XML DTD wiu XML Schema. HTML (XHTML) — ornuuue or XML,
cneunduka ucnoiab3oBanHus. Gopmar IpeacTaBlIeHUs! CTPYKTYPUPOBAHHON MH(pOpMauu

JSON: npuHIHUITBI TOCTPOEHUS, crielu(prKa UCTIONH30BAHUSI.

Tema 5. Texnosorun 00padoOTKM JaHHBIX

3HAKOMCTBO C Pa3jIMYHBIMHU KjaccaMu WH(GOPMAIMOHHO-aHATUTHYECKIX CHCTEM.
Texnonorun Data Mining. Texnonoruu ananu3sa 0onpimmx 00beMoB nanHbIX (Big Data):
MIPUYHUHBI BO3HUKHOBEHHMSI, OCHOBHBIC OCOOCHHOCTH (DYHKIIMOHUPOBAHHS M CHEIUpUKa

CO3JaHUs MTPUIIOKECHHM.
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CpaBHI/ITeJIBHblﬁ aHaJIN3 pa3JIMYHbIX ITOJAXO0J0B K aHAJIN3y S9KOHOMUYCCKHU 3HAYUMOM

uH(pOPMAIMK: OT MOCTPOSHUS CUCTEM OTYETOB 0 AJITOPUTMOB MAIIMHHOTO OOYyYEHHSI.

Oco0eHHOCTH TIOCTpOCHHST WH(GOPMAIIMOHHO- AHAIUTUYECKUX CHUCTEM C NMPUMEHEHUEM

AJIrOPUTMOB MAIIWHHOTO O6yquI/I$I. OCHOBHBIEC DTaIlbl cCO31aHuA I/IH(l)OpMaHI/IOHHO-

AHAIIUTUYICCKUX CUCTEM C MCIIOJIB30BAHHUEM aJITOPUTMOB MAallIMHHOT O O6y‘ICHI/I$I.

5.2. Y4yeOHO-TeMaTHYECKHI MJIAH

Tabmuria 2
Ne | HaumeHoBaHMe TeM TpynoeMKocTh B yacax DopMbl
n/n (pa3zaeJsioB) KonrakTHan padora - CamocTosiTeJIbHAsI TeKylIero
JAUCIUILIHHbBI AynuTropHasi padora padora KOHTPOJIs
Bceero CeMuHnapsol, ycneBacMoCTH
Oo6masn | Jlekuum | npakTHYecKue
3aHATHSA
1 2 3 4 5 6 7 8
1. | BeeneHue B 9 4 2 2 5 YceTHBIN
MIPOrpaMMHUPOBaH onpoc,
HC Ha S3BIKE MpOBEPKA
Python MPAKTUYECKUX
3aJaHuN
2. | OcHOBHBIE 20 6 2 4 14 VYcrHbli
CHUHTaKCUYECKHE onpoc,
KOHCTPYKLHH MIPOBEPKA
Python PaKTHYECKUX
3aJlaHu
3. | ba3zoBrle 23 8 4 4 15 VYcrHbIR
TEXHOJIOTHH JIJIsI onpoc,
aHaJIM3a JaHHBIX MpOBEpPKaA
MPAKTUYECKHUX
3aaHuN
4. | Texnomoruu 28 8 4 4 20 V CTHBIH
paboTHI CO ompoc,
CTPYKTYPUPOBAHH MPOBEPKA
BIMH JAaHHBIMH MPaAKTUYECKUX
3aJlaHu i
5. | Texunonoruu 28 8 4 4 20 VYcrHbIM
00paboTKu ompoc,
JIaHHBIX IIPOBEPKA
MPAKTUYECKUX
3aJaHuN
B nemnom o 108 34 16 18 74 CoriacHo
JTVCIUTLTIHE yueOHOMY
UIaHy:
JomarmiHee
TBOPUYECKOE
3alaHKeE;

3auer
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5.3. ConepxkaHne cCeMMHAPOB, NPAKTHYECKHUX 3aAHATHI

Tabmauma 3

HaumeHoBanue TeM
(pa3zaesioB)
JTUCIHHUIIIMHBI

IlepeyeHb BOIPOCOB ISt
00Ccy:KIeHHs HA CECMUHAPCKHUX,
NPAKTHYECKUX 3aHATHAX,
peKoOMeHayeMble HCTOYHUKH U3

pasnesion 8,9 (ykasbiBaeTcsi pasjaeli
U MOPSAIKOBBIN HOMeEP HCTOYHHUKA)

@®opMbI IPOBEACHUS 3AHATHI

Tema 1. Beenenue B
MporpaMMHUpPOBaHHE HA
s3pike Python

N3ydeHne TeXHOIOrnYeCcKoro cTeKa
aHATI3a TAHHBIX, IOCTPOEHHOTO Ha 0a3e
s3bIKa TIporpaMmupoBanwst Python.
PexoMeHnayemMble HCTOYHHKH

u3 pasgena 8:1-5

u3 pasaena 9: 1-8, 10

NuauBuayanbHOE BBIIOIHEHHUES
3a1aHHM, TPYIIIOBOU pazoop
PE3YJILTATOB BBIOIHEHUSA 3aJaHUIA
(30% BpemeHu Ha UHTEPAKTHBHbIE
TEXHOJIOT M )

Tema 2. OcHOBHEIE
CHHTAKTUYECKHE
KoHCTpykuumu Python

N3ydenrie 6a30BbIX KOHCTPYKITHI
si3pIKa TIporpamMmupoBanust Python.
Pexkomenayemble HCTOUYHHKH

u3 pa3gena 8: 1 -5

u3 paszaeaa 9: 1-8, 10

WHanBHyanbHOE BBINOIHEHE
3a/IaHuiA, TPYIIIOBO pazoop
PE3yJIbTATOB BBINOIHEHUS 3aJaHU N
(33% BpeMeHn Ha UHTEPaKTHBHbIE
TEXHOJIOT N )

Tema 3. Ba3oBrie
TEXHOJIOTUH U aHATIN3a
JTAHHBIX

3HAKOMCTBO C MH(OPMAIIMOHHBIMH
TEXHOJIOTUAMU aHaJIN3a JaHHbIX
Python.

PexoMeHyeMble HCTOYHHKH

u3 pasgeaa 8: 1 -5

u3 pazaena 9: 1- 10

NuauBuayanbHOE BBIIOIHEHUE
3a1aHHM, TPYIIIOBOH pazoop
PE3YJILTATOB BBIOJIHEHUS 3aJaHUIA
(33% BpemeHr Ha HHTEPAKTUBHBIC
TEXHOJIOT U )

Tema 4. Texuomorum
paboTsi co
CTPYKTYpUPOBAHHBIMU
JaHHBEIMA

N3zydenue mpumepoB paboThI €
dbopmaramu CSV, XML, XHTML,
HTML, JSON npu oMo 6ubnvoTek
Ha s3bIke Python, mpoexktupoBanue
COOCTBEHHOT'O MPUJIOXKEHNS,
paboTaroIIero ¢ OHUM M3 JAHHBIX
(hopmaros.

PexoMeHyeMble HCTOYHHKH

u3 pa3ngena 8: 1 -5

u3 pasgena 9: 1-10

WNuauBuayanbHOE BBIIOIHEHHE
3a/1aHuH, TPYIIIOBOH Pazoop
PE3yNBTaTOB BHINOIHEHUS 3aJaHUI
(25% BpemeHH Ha MHTEpaKTUBHBIE
TEXHOJIOT N )

Tema 5. Texnonornn
00pabOTKM TaHHBIX

N3ydenue npumepoB NOCTPOEHUS
AQHATUTHYECKUX HHCTPYMEHTOB Ha
s3pike Python, mpoektupoBanue
MHCTPYMEHTApHsI aHaN3a JaHHBIX
COOCTBEHHOTO IPUIIOKEHHUS
PexomeHn1ryeMble HCTOUHUKHI

u3 pazgeaa 8: 1 -5

u3 paszaena 9: 1-10

WNuauBuayanbHOE BBIIOIHEHHUE
3a1aHuM, TPYIIIOBOU Pazoop
PE3YJILTATOB BBIOJIHEHUSA 3aJaHU I
(25% BpemeHn Ha UHTEpaKTHBHbIC
TEXHOJIOT U )
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6. Ilepeyenb yueOHO-METOAMYECKOT0 00ecredeHHs A CAMOCTOATEIbHOMH padoThI
00yJaroImuxcs 1no JUCHUIINHE

6.1. IlepevyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITE/IbHOE OCBOEHHE TUCIUILINHBI,
(hopMbI BHEAYITUTOPHOI CAMOCTOATEIbHOI PA00THI

JTAHHBIX

TO/ITOTOBUTEIIGHBIX ~ OMCpalii ISt
BBIIOJIHCHUA aHaJIM3a JaHHBIX C
TOMOILBIO 3TUX OUOJIMOTEK.

Taomuna 4

HanmenoBanue Tem | [lepeyens BOnpocoB, 0TBOAUMBIX Ha | DopMbI BHEAY/UTOPHOM
(pa3nenioB) CaMOCTOSITeJIbHOE OCBOEHH e CaMOCTOSITEJIbHOM PadoThI
AUCHMILIMHBI
Tema 1. Benenuvie B 1. 3nrakomcTBO c WHTEPAKTUBHOW | paboTa C JHTEparypoi; pabota ¢
IporpaMMHpOBaHHUE Ha o6omnoukoi [Python notebook. 9JICKTPOHHBIMU HUCTOYHHUKAMY,
s3bike Python 2. VBydenne mnpuHIMIOB paboThl B | PaspabOTKa airOPHTMOB M IPOrPaMM.

000JI0UKe.
Tema 2. OcHOBHBIE 1. Pabora ¢ MHOXKECTBaMH, T€HEpAaTOpHI | paboTa C JMTEeparypod; pabora cC
CUHTAKTHUYECKHE CITCKOB U CJIOBapeii. ANEKTPOHHBIMU HCTOYHHKAMU,
KoHCTpyKImu Python pa3paboTKa AITOPHTMOB M POTPAMM.
Tema 3. ba3oBbie 1. 3nakoMcTBO ¢ OMONMMOTEKaMM numpy M | pabota ¢ JuTeparypoil; pabota ¢
TEXHOJIOTYM JIJISI aHAJIN3A pandas U PpelIeHueM 0a30BBIX 3ajad | JIEKTPOHHBIMU HCTOYHUKAMU;

pa3palboTKa aIrOPUTMOB U TIPOTPAMM.

Tema 4. Texnonoruu 1. W3yuenue 6ubmmorek Python st pabotc | pabota ¢ smreparypoif; pabota ¢
padoTsI Co nauEbMA B (opmarax XML, XHTML, | SEKTPOHHBIMH VICTOYHUKAMM,
CTPYKTYpHUPOBAaHHBIMHU HTML, JSON pa3paboTKa aIrOPUTMOB U TIPOTPAMM.
JTAHHBIMA

Tema 5. Texnonoruu 1. Msyuenne Oubmmorek Python juit | pabota ¢ Jsumreparypoif; pabora ¢
00pabOTKH TaHHBIX AHAIN3A JAHHBIX AMEKTPOHHBIMU MCTOYHHKAMU;

pa3palboTKa aJITOPUTMOB U TIPOTPaMM.

6.2. Ilepevyennb BONPOCOB, 3a1aHNi, TeM VISl MOATOTOBKH K TeKYylleMy KOHTPOJII0

(corsiacHo Tadsue 2)

Ilpumepul 3a0anuil domauineit meopueckoii padomaol

1.ITpoueaypHoe MporpaMMupoOBaHHe

1.1.Cmpoxku

1.1.1. MuBepTUpPOBATH MOCIEIOBATENBHOCTD CJIOB, PA3ACJIEHHBIX 3aAMSTHIMU.

ITpumep: ctpoka 'SIX, SEVEN, EIGHT, NINE, TEN' 6yaer npeobpazosana B: 'TEN,
NINE, EIGHT, SEVEN, SIX'.
1.1.2. Ha ocHOBe CTpOKHM, NpEeACTaBISIOUIEH U3 ceOs MpeasoKeHHe, MOCTPOUTD
BJIO’KEHHBIN CIIUCOK, COJIEP KAILUIA CUMBOJIBI BCEX CJIOB B MPEIJIOKEHUU.

[lpumep: ctpoka 'Eeny, meeny, miney, moe; Catch a tiger by his toe.' Oyner

npeobpaszorana B: [['E', 'e', 'n’,

y'], ['m', ‘e, 'e','n, 'y'], ['m', 1, 'n', ‘e, 'y'], ['m', '0', 'E'], ['C',

a, ', e, h, [al, [t gl e L e YL [hy s [ o e

113. B CTPOKC COI[Gp)KElHIGﬁ MOCJICAOBATCIIBHOCTE CJIOB, PA3JACICHHLIX 3allsIThIMU

YAAJIUTb BCC HCUCTHLIC CJIOBA. OtBeT MNpCACTABUTL B BUAC CTPOKH.
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ITpumep: crpoka 'SIX,SEVEN,EIGHT,NINE, TEN' Oynmer mpeoOpazoBaHa B:

'SIX,EIGHT,TEN..

1.1.4. U3 circka CIUCKOB 3JIEMEHTaMU KOTOPOTO SIBJITFOTCS TEKCTOBBIE CUMBOJIBI COOpaTh
CTPOKY, B KOTOPOH BIIO’)KCHHBIE CITUCKA OOBEIMHEHBI B CIIOBA, a CIOBA YEpPEe3 3aIITYIO
00BEIMHEHBI B CTPOKY .

[Tpumep crimcok Buaa [['E', 'e', 'n', 'y], ['m', ‘e, 'e', 'n', 'y'], ['m’, 'I', 'n', ‘&', 'y'], ['m', '0', 'e]
Oyzaet mpeobpa3oBaH B cTpoky ‘Eeny,meeny,miney,moe’

1.2.]'enepamopeul

1.2.1. Ucnionb3ysi TeHepaTop CIUCKOB (M HE UCTIONB3Ys KOJ BHE HETO) MPe0Opa3oBaTh CTPOKY
M0 CJHEAYIOUIEH JIOTUKE: JJIsl KaXKJAOTr0 CHUMBOJIA MCXOJHOM CTPOKHU CO34aTh B UTOTOBOM
CIIUCKE CTPOKY, COJIEpKAIIy0 KOIUH CUMBOJA B KOJUYECTBE, PABHOM HOMEpPY CUMBOJIA B
ucxoaHoi crpoke. ITpumep: 'abed’ -> ['a', 'bb’, ‘ccc’, 'dddd']

12.2. Ucnonb3ysi reHepaTop clIoBapei (M HE HCMOJb3ys KOJ BHE HETr0) MHBEPTUPOBATH
CJIOBApb, T.€. CAENATh KIIOYH CJIOBapsl, €ro 3HAYEHUSIMU U HA000POT. 3HAYEHUs1, KOTOPHIE B
HCXOJITHOM CJIOBAape MOBTOPSIOTCS HE 100ABISATH B UTOTOBBIN CIIOBAPb.

IMpumep: {'a":1, 'b":3, 'c"4,'d 3} -> {1:'a, 4:'c'}

1.2.3. Hcrnonp3ys reHepaTop cioBapeil (M He MCTHONB3Yys KOJI BHE €ro) mpeodpa3oBath
CJIOBapb, B KOTOPOM KJIFOUAMHU SIBJISIFOTCS KOPTEKHU U3 1IEJIbIX YHUCEN B CIOBAPh, B KOTOPOM
KJIFOUOM SIBJIIETCSI CpEJIHEE 3HAUCHHE W3 YMCENl MCXOJHOI0 KIYa, 3HaYE€HUE OCTaBUTh

MPEKHUM.
IMpumep: {(2,4):'a, (1,1,1):'0', (2,3):'c'’} -> {3.0:'a’, 1.0:'b', 2.5:'c'}
1.24. Hcnonb3yst renepaTop COMCKOB (M HE UCHOJB3Ys KOJI BHE HEr0) mpeodpazoBaTh

CIHMCOK KOPTEXEW B CIMCOK KOPTEXKEW MO CIeAYIOIIEMY MPaBUILy: €CIIU B KOPTEXKE YETHOE
KOJIMYECTBO DJIEMEHTOB, TO M3 HErO HY)XHO YAAJIUTh MOCIEIHHUI 3JIeMeHT. B ocTanbHBIX
CIIy4asiX KOPTEKHU OCTAaBUTh HEM3MEHHBIMH.

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

1.2.5. Ncnonw3ys renepaTtop COMCKOB (M HE MCIOJIb3Ys KOJ BHE HETr0) MpeoOpa3oBaTh
7IBa CIMCKa (B MEPBOM COJIEpKATCA LeNble YUCIa, BO BTOPOM CTPOKH, COJEpKallie OJIUH
CHUMBOJI) B CJIOBaph, B KOTOPOM COOTBETCTBYIOIIME IPYT APYTY Mapbl 3HAUEHUHN U3 UCXOIHBIX
CIHMCKOB NMPe0Opa30BaHbl B IIETOYUCICHHBIA KII0Y U CTPOKY COCTOSIIYIO M3 MOBTOPEHHBIX
CHUMBOJIOB (KOJMYECTBO TIOBTOPEHU PaBHO 3HAYCHHIO KITIOYA).

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

1.2.6. Vcnonw3ysa reHepatop cioBapei (M HE HCIONb3ys KOJ BHE HEro) mpeoopazoBath
CIIOBAaph, B KOTOPOM KJIFOUaMH M 3HAYCHUSMU SIBJIAIOTCS IIeIIbIe YHCIIa B CIIHCOK, B KOTOPOM
COJZIEpKATCSI CyMMBI HCXOJIHBIX Map KIK4Yed W 3HAUCHU, IPUYeM, B CIIUCOK BKIIOYAIOTCS
TOJILKO CYMMBI, SIBJISFOIINECS YETHBIMHU YHCITAMH.

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

Hcnonp3ys reHepaTop CHUCKOB (M HE HCIONB3YS KOJ BHE HET0) MpeoOpazoBaTh CIHCOK,
COJIep KAINil TTOJOKUTENIbHBIE 1IeJIble YHCIa B CIIMCOK, JIEMEHTaMU KOTOPOTO SIBIISIFOTCS
CHHMCKHU C JUIMHHOM paBHOW COOTBETCTBYIOILLEMY UYUCIY B IepBoM crucke. ColepKUMbIM



12
BJIOJKCHHBIX CIIMCKOB SABJISAIOTCA ITOCICAOBATCIBHO HMAYIIHUC HCJIbIC 4YKCJIa Ha4YWHasa C 1.

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

1.2.7. Ucnionb3ysi TeHepaTop CIUMCKOB (M HE MUCTIO0NB3Ys KOJ BHE HETO) MPe0Opa3oBaTh CTPOKY
M0 CIICAYIOMIEH JIOTHKE: JUIsl KaXJO0TO CUMBOJIA MCXOIHOW CTPOKH CO37aTh B UTOTOBOM
CIIUCKE CTPOKY, COAEPKAIyI0 KOMUM CUMBOJA B KOJIMYECTBE, PABHOM HOMEPY CHUMBOJIA,
PacCUMTAaHHOMY C KOHLIA UCXOJIHOM CTPOKH.
[Tpumep: 'abed’ -> ['aaaa’, 'bbb', ‘cc’, 'd']

2.00beKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHHE
2.1.Uepapxus.
2.1.1. Co3nmate uepapxuro KIaccoB ajisi (PYKTOB, MPOJAIOIMIMXCS B MarasuHe. Mepapxus
JIOJDKHA COZIep KaTh HE MEHee 5 KIaccoB, U He MeHee 3X ypoBHEH. OOBEKTHI JOJKHBI
comepkaTh He MeHee 3X aTpuOyTOB W 2X METOJOB (4acTh W3 KOTOPHIX JTOJKHBI OBITH
neperpykennl). B KOHCTpyKTOpax HOHKHBI KOPPEKTHO HCHOJIb30BATHCA KOHCTPYKTOPHI
0a30BBIX KJIACCOB.
Heo6xoaumo 3amofHUTh CHUCOK MPECTAaBUTENSIMU BCEX KiaccoB (Bcero He meHee 10
00BEKTOB) U MPOJIEMOHCTPUPOBATH pabOTy moIuMophu3Ma.
2.1.2. Co3nmaTh uepapxuio KiIaccoB sl (PpyKTOB, mpojaromuxcs B marasue. HMepapxus
JOJDKHA COJepKaThb He MeHee 3 KiaccoB. OOBEKTHI JTOJDKHBI COAEpkKaTb HE MeHee 4x
atpuOyToB. YacTh aTpuOyTOB [OJKHA OBITH 3alllUIEHAa OT M3MEHEHHUs, a 4acTh U OT
U3MEHEHHUs, U OT uyTeHus1. Heo0X01MMO 3aMoIHUTh CIIHCOK MPECTAaBUTEISIMU BCEX KIIAaCCOB
(Bcero He meHee 10 00BEKTOB) M MPOJEMOHCTPHUPOBATH CO3TAHHYIO 3AIIHTY.
2.1.3. Coznmate mepapxuro KiIaccoB Il (PpyKTOB, Tpojaroniuxcs B marasue. Mepapxus
JOJDKHA cofepkaTh He MeHee 3 kiaccoB. OOBEKTHI JTOKHBI COAEPXKATh HE MeHee 2X
aTpubyTOB M 2X METO/10B. Peann3oBaTh MEXaHW3M aBTOMATHYECKOTO MOJICYETa KOIMUECTBA
BCEX CO3/IaHHBIX (DPYKTOB ¥ aBTOMATUYECKOTO TPUCBOCHHSI KOKIOMY (DPYKTY YHUKAITBHOTO
uaeHTupukaropa. Heo6xoaumMo 3an0JIHUTh CIIUCOK MPEACTABUTENSIMU BCEX KJIACCOB (BCETO
He MeHee 10 00bEeKTOB) U MIPOJIEMOHCTPUPOBATH PaOOTY CO3JJaHHOI'O MEXaHU3MA.
3. DOyHKUMHY U PYHKUMOHAJIBbHOE IPOrPAMMMPOBAHUE.
3.1.@yuxyuu

3.1.1. PeammzoBare ¢yHKIMIO cummulate st pacdeTra HAKOIUIGHHBIX — CYyMM
(npousBenenuii). DyHKIMS MPUHUMAET OJTHO UK O0Jiee YHCIIOBOE 3HAUEHHE (KOJIUYECTBO
napamMeTpoB 3apaHee He ompeneneHo). Ha ocHoBe 3TuUX 3HAYEHUN PacCUUTHIBAIOTCS
HAKOIUICHHBIE CYMMBI, KOTOPBIE€ COXpPAaHSIOTCS B CIHMCKE, CIHMCOK BO3BPAIAETCS Kak
pe3yabTaT PyHKIUH.
[Tpumep: mapametpsl: 1, 3,2, 2 ->[1, 4, 6, 8]. HeoOs13aTenbHbIN OyseBckuii mapamerp mul
JIOJIKEH TO3BOJISITh 3aMEHITh CYMMHUPOBAHUE YMHOKCHHEM.
[Tpumep: mapamerpsr: 1, 3, 2,2 ->[1, 3, 6, 12].
3.1.2. PeamuzoBath QyHKIMIO repl, koTopas MpuHUMAET Ha BXOJ CTPOKY U HaOOp 3apaHee
HEU3BECTHBIX MapaMeTpoB. Pe3ynbraroM (QyHKIUU SBISETCS CTPOKa, B KOTOPOW CIIOBA,
COBMAIAIONINE C UMEHAMU NTapaMETPOB 3aMEHEHBI Ha 3HAUECHUSI TApaMETPOB.
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[Mpumep: crpoxka: 'replace my val abc', mapamerper my="s1’, abc="fff' -> Pesynsrar: 'replace

sl val fff'
3.1.3. PeanuzoBath (GyHKIMIO PSOrt, koropas MNpUHUMAET Ha BXO0J HaOOp 3apaHee
HEU3BECTHBIX MOMMEHOBAHHBIX MapaMeTpoB. (DyHKIMS BO3BpANIACT CHHCOK 3HAYCHHIMA
napameTpoB, OTCOPTUPOBAHHBIN 110 UMEHAM MapaMeTPOB.

[Tpumep: psort(c=21, a=22, ac=17, b=16) -> [22, 17, 16, 21]
3.1.4. PeamuzoBarh (yHKIMIO PSOIt, KOoTOpas NpPUHHMAET Ha BXOJ HabOp 3apaHee
HEU3BECTHBIX TMOMMEHOBAHHBIX TMapamMeTpoB. DyHKIMS BO3BpAIAE€T CIHCOK HMEH
napameTpoB, OTCOPTUPOBAHHBIN MO 3HAYCHUSIM NTapaMETPOB.
[Mpumep: psort(c=21, a=22, ac=17, b=16) -> [b, ac, c, a]
3.1.5. PeanuzoBarh ¢yHKIMIO nam_par, KOTOpas TpPUHUMAET Ha BXOJ 3apaHee
HEM3BECTHOE KOJIMUECTBO MApaMETPOB M HEOOS3aTENIbHBIM MapaMeTp Name B KOTOPbIU
MOXHO TiepeAaTh cTpoky. DyHKIMS BO3BpalllaeT CJIOBapb, B KOTOPOM IE€pE/laHHbIC
napaMeTphl SIBJISIIOTCS 3HAUCHMSIMU, KIIOYAMH JJII HUX SBISIOTCS COOTBETCTBYIOIIWE
(comocTaBieHHBIE IO MOPSAKY CIIEIOBAaHUSI) CUMBOJIBI U3 CTpoku hame. Eciu ctpoka hame
HE 3aJ]aHa, TO 3HAYEHUs MPUCBAUBAIOTCS 10 MOPSAKY aHTiIuiickoro andasura. [Ipumep 1:
nam_par(7, 3, 1, 8, 10, 13, name='xyzafqg’) -> {'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. PeaniuzoBath (pyHKIMIO par val, KoTopas IpUHUMAET Ha BXOJ 3apaHee HEU3BECTHOE
KOJIMYECTBO MMEHOBAHHBIX MapaMeTpoB (3HAUYCHHUSI MapaMeTpPOB - CTPOKH) M BO3BpaIllaeT
CIIMCOK MMEH MapaMeTpoOB, KOTOPHIM COOTBETCTBYIOT CTPOKH, COJEpKalue Ooliee IBYX
cios. [Tpumep: par_val(pp='abba war', fan="oneword’, zr="a x') -> [pp, zr]
4.1. Pexypcuu
4.1.1. PexypcuBHo peamm3oBath (yHkmro fib(n) BemMucnsioniyo 3HaueHne N-ro yucia
®ubonaun. Ywucna GuOoHaAUYM — 3JIEMEHTHI YUCIOBOM MOCIEN0BATEIBHOCTH, B KOTOPOU
Ka)KJ10€ MOCJeAYIOIIEee YUCIO PAaBHO cyMMe ABYX npeablaymux yncen (Hucna Gubdonauyu:
0,1,1,2,3,5,8, 13,21, 34, 55, 89, 144, 233, 377, 610, 987, ...)
4.1.2. Co3nath peKypCUBHYIO peajan3alnio (PyHKIIUU MOUCKA AIEMEHTA B OTCOPTUPOBAHHOM
CIMCKE METOJOM JejieHus momnojam (OuHapHOro moumcka) sort search(sorted list, value,
from, to). Aprymentsl (yHkiuu: sorted list — OTCOPTHPOBAHHBIM CIUCOK, B KOTOPOM
IPOBOJIMTCS MOMUCK; Value — nckoMoe 3HadeHue; from — uHaeKe JIeMeHTa B CIIHCKE, HAYuHAas
C KOTOpPOTO OCYUIECTBJISETCS MOMCK; t0 — MHIEKC 3JeMEHTa B CIHCKE, O KOTOpOro (He
BKJIFOYUTENIBHO) OCYIICCTBISETCA TMOUCK. @OYHKIMS BO3BpallacT HWHIAEKC TIEPBOTO
BxoxeHus value mim None, B cityuae OTCYTCTBHS JIEMEHTA.
4.1.3. Co3naTh PEKypCHMBHYIO pean3aluio (PYHKIMU TMOUCKA MaKCUMAJIBHOTO YHCIa B
CITMCKE, COJIepKaIIEM IIeJible yncia. B kauecTBe OCHOBHOTO IlIara peKypcuu UCHOJIb30BATh
Nepexo/ OT MOUCKA B JAHHOM CITUCKE K JIBYM OIEpalysIM IMOMCKa B CIIMCKaX BJIBOE€ MEHbIIIEH
JUTUHBI.
dynkuusa nomkaa nMeTh B max_search(int_list, from, to). AprymenTsr pyuknuu: int_list
—CIIMCOK, COJIepXKAIIui 1enble 4ucia, from — uHIekc 3JeMeHTa B CIHCKE, HAYMHAs C
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KOTOPOIo OCYIICCTBIIACTCA ITOUCK; {0 — mHAEeKC dJIeMEHTa B CIIMCKEC, JO KOTOPOTO (He

BKJIFOUUTENIHHO) OCYIIECTBIIsETCS MOUCK. DYHKIIMS BO3BpAIIAeT 3HAYCHUE MAKCUMAIbHOTO
DIIEMEHTA.

5.1./[ekopamopwi

5.1.1. PeanuzoBaTh aexkopaTop, KOTOPBIM BBIBOJWT HA MEYaTh BO3BpAIa€MbIC 3HAYCHUS
GyHKLIUU.

5.1.2. Peanu3oBars JeKOpaTOp C UMEHEM NOt none, KOTOPBIA TEHEPUPYET UCKITFOUUTEIIBHY IO
CUTYAIIMIO €CJIH JIeKopupyeMasi pyHKIusl BepHyJia 3HaueHus None.

5.1.3. PeanuzoBath nekopaTop ¢ UMEHEM print_type, BBIBOISIIMM Ha ITeYaTh TUIT 3HAYCHUS,
BO3BPAIIaEMOT0 JEKOpUPyeMoi (hyHKIUEH.

map/filter/reduce

5.1.4.1Tpu momornm mexann3ma map/filter/reduce Bo3Bectu B kBaapat uucia ot 1 1o 100, u
paccuMTaTh UX CYMMY, HE BKJIIOYasi B CyMMYy uuciia, KpaTHeie 10.

5.1.5. Jan cnucok mensix uncen. I[Ipu momomu mexanusma map/filter/reduce paccunrats
OCTaTOK OT JieieHus Ha 17 Ui KaXKJI0TO M3 YMCell CIHUCKA U MOJYYUTh NPOU3BEICHUE TEX
OCTAaTKOB, BETMYMHA KOTOPBIX OOJIbIIIE 7.

5.1.6. lano npemyioxeHue 06e3 3HaKOB NpenuHaHus. [IpeBpatuth npeioxkeHue B CIUCoK
cioB. [Ipu momorm mexannzma map/filter/reduce oTOpocHTh y KaXKI0T0O CIIOBA MOCIEIHIOKO
OYKBY U CKIIEUTb B OJIHY CTPOKY T€ 0Ope3aHHbIE CIOBA, AJIMHA KOTOPBIX OOJbIIE .

4. CTpYKTYpBbI JaHHBIX

4.1.Cmexu, ouepedu

4.1.1.1Tpu momomu cTeka (MOXKHO HCIOJIb30BaTh JIOOYIO peaau3alio CTeKa) MPOBEPUTH
YTO B CTPOKE COJICPIKAIICH OTKPBIBAIOIIHE M 3aKpbhIBarole CkoOKu Tpex TumoB: (), [], {}.
Co0ro1aeTcst KOPPEKTHBIN OanaHC U BIOXXEHHOCTh CKOOOK.

4.1.2. PeanuzoBath ¢yHKuuio st reverse (a string), koTopas TpH IOMOIIU CTEKa
MHBEPTUPYET CTPOKY (MEHSET MOpsI0K OyKB Ha oOpatHbii). [Tpumep: st_reverse(‘abed’) ->
‘dcba’

4.1.3. PeanuszoBars ¢ynkimio list3 to2(listl, list2, list3), xoropas nmpu momomy odepeau
npeBpaiaer 3 CIUcKa OJMHAKOBOW JUIMHBI B 2 CIIMCKA, JUTHHA KOTOPBIX HE pa3iuvacTcs
Oonbirie 4em Ha 1, B TIOJyYEHHBIX OYEPEe/IX TOJDKHBI YepeOBAThCS DJIEMEHTHI M3 Pa3HBIX
MCXOJIHBIX CIUCKOB U HE JOJKEH HapYLIAThCA UX MOPSAOK (T.e. ecnu ‘A’ 1wio pasbliie ‘B’
B UCXOJHOM CIUCKe, TO ‘B’ He MokeT uaru paspiie ‘A’ B HTOTOBOM CITHCKE.
5.CopTHpOBKHM.

5.1.1lpocmoie copmuposxu

5.1.1. PeanuzoBath anroputM 0OMEHHOW COPTUPOBKH.

5.1.2. Peasi30BaTh aITOPUTM COPTHPOBKH BHIOOPOM.

5.1.3. PeanuzoBars anroputM COPTUPOBKH BCTABKAMHU.

5.1.4. 3 dexTuBHBIE COPTUPOBKU

5.1.5. PeanuzoBath anroput™ coptupoBku [lemnna.

5.1.6. PeanuzoBath anroput™M OBICTPOU COPTUPOBKH.
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5.1.7. Peanu3oBars aNropuT™M COPTUPOBKHU CIUSHUEM.

Ilpumepnbwiii nepeuens 60npPocos8 K 0omauiHell meopuecKkoi pavoome
1. [Tapagurmel mporpaMMHpPOBaHHMSI WX CYThb M CUJIBHBIE CTOPOHBI. |HIINYHbBIC
IPEJACTAaBUTEIH PA3JIMYHBIX MTApaIUTM, IPUMEHEHUE Pa3IMYHbIX mapaaurm B Python.

2. Crneunduka TUNU3alMd B S3bIKAX MPOrPaMMHUPOBAHUA (Pa3IUYHbIE ACIEKTHI
tunu3anun). Peanuzanus tunuzanuu B Python.

3. MMeHoBaHME TIEPEMEHHBIX U IpyTrux 00beKTOB B Python (npaBuiia u cornamienus).
YucoBbIE TUIIBL: TUTEPAIbl, OObABICHUE U OTIEPAIIH.

4. [TpucBoenune mo ccpuike M MO 3HaYeHHto. Crnenuduka co3naHusi 0O0BEKTOB U
npucBoenus B Python, oco6ernocTr paboThl ¢ 00bEKTaMU ETOYNCICHHOTO THIIA.

S. Pazauna Mexnay komupoBaHMeM W npucBoeHueM. [IpobGimema  yTeuku
JMHAMUYECKOM mamsTH, cOopka mycopa. KommpoBaHue, NpHUCBOCHHME U CTpaTerus
yIpaBJICHUs TUHAMHYCCKOM mamsaThio B Python.

6. ByneBckwuii THII, CpaBHEHUSI U YCIIOBHBIE orepatopsl B Python.
1. [ukisr B Python, pabota u ycTpoiicTBo 1ukia for, Tunnianoe npuMeHeHue range
1 enumerate B nuke for.
8. Ctpokwu B Python. [IpuHIune! paGoThl 1 OCHOBHBIE OTIEPATOPHI, U (PYHKIINH.
9. Cnucku B Python. Paznmuunbie criocoObl CO31aHUSI U KOMHMPOBAHUSI CIUCKOB B

Python. O0xo/1 criicKa ¥ MOUCK JIEMEHTOB B CITHCKE.

10. Croucku B Python. OOparieHne K 3JIEMEHTaM CIHCKa W CO3JaHUE CPE30B.
CrangapTHble arperupyomue QyHKIuN, paboTaroIIMe CO CIUCKAMH.

11. Crucku B Python. KirroueBbie omeparwin, mpoBOIAIINE K H3MCHCHHIO CITHCKA U
MOPOKIAIOIINE U3MEHEHHBIE CITUCKHU.

12. Cnosapu B Python. OcHOBHBIE CITOCOOBI CO3MaHWSA, TOJMYyYEHUS W W3MCHCHUS
3HayeHui. O6X0]1 clioBapen.

13. [IpeoOpazoBanre Mexay cioBapsmMu u cnuckamu B Python. Omneparnum ¢
MPEJICTABJICHUSIMU CJIOBApEU.

14. Onepauuu €O CIOBapsIMHM, YYUTHIBAIOIIME BO3MOXKHOE OTCYTCTBHE KIHOYA.
Onepanid  MHOTORJIEMEHTHOTO M3MEHEHMs1 cioBapeil. Onepauuu MO3JIEMEHTHOTO
U3BJICUCHUS U3 CJIOBAPS U UX UCTIOJIb30BAHUE.

15. MuoxectBa B Python. OcHoBHBIE cIOCOOBI CO3MaHUS, TOYYCHUS U U3MEHCHHUSI
3HaueHur. OOX0]] MHOKECTB.

16. BeimosHeHre OCHOBHBIX OIEpaIvii ¢ Tapoii MHOXKeCTB B Python.

17. Koptexu B Python. Otimuns koprexeit ot cniuckoB. PacniakoBka n yacTudHast

pacIiakoBKa KOPTEXKEN.

18. BeipaxkeHust reHepaTopbl W TeHepaTopbl crmmckoB B Python. Hcmomb3oBanue
YCJIOBUH B T€HEpaToOpax.

19. ['enepatopbl MHOKECTB M cioBapeir B Python. Hcmonb3oBanue ycioBuii B
reHepaTopax.
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20. @DyHKIMY CTaHAAPTHOM OMOIMOTEKH /17151 pabOThI C KOHTEMHEPAMHU.
21. OOmbsBiieHue u Bbi30B (yHKIMH B Python. [TapameTrpbl GyHKIMH CO 3HAYEHUEM TIO
YMOJYaHUI0 U KOMMEHTHUPOBaHUE (DYHKIUH. [Tony4yenne wHbopManuu o GyHKIUH.

Crioco0b1 mepeaun mapamMeTpoB TP BBI30BE QyHKIIUH.

22. [lepenaya mnepeMEHHOro0 KOJMYECTBAa MapamMeTpoB (MMEHOBAaHHBIX M HE
UMCHOBaHHBIX) B (yHKmu Python. Bei30oB (yHKIMM C TO3WIMOHHBIMH MapaMeTpaMu,
HAXOJSAUIUMUCS B CIIMUCKE, 1 MIMEHOBaHHBIMM ITapaMeTpaMu, HaXOAAIIMMUCS B CIOBape.

23. AHoHMMHBIC QyHKIMKA B PythOn uX BO3MOXXHOCTH M OTpaHHuYeHUsS. THITHYHBIC
CIICHApWH UCTIOIh30BAaHUS AHOHUMHBIX (YHKITHH.

24, CHUHTaKCHC M CEMaHTHKa 00pabOTKH MCKITFOUMTEIBHBIX cCUTyaluii B Python.

25. Co3znmanue Moap30BaTeIbCKUX UCKITIOYCHUH W HHCTPYKITHS assert.

26. basoBbie onepanuu 11 padoThl ¢ ¢aitiamu B Python.

217. Hcnonp3oBaHue HHCTPYKIMU With ... as Ha mpumepe paGboTsI ¢ ¢aiiramu.

28. Wcnons3oBanue momayseit pickle u shelve mist coxpanenust 00beKTOB B (haiiin u ux
BOCCTAHOBJICHHSI.

29. Monymu B Python u ux oriauume ot ckpunroB Python. Bapuantel cuHTakchca

UMIIOpPTa MOJYJIA M OOBEKTOB MOAyJid. [IpuMeHeHHe HMIOPTUPOBAHHBIX OOBEKTOB.
[Topsiok nmoucka MoayJiel U cneru@uKa ux 3arpy3ku. 3arpy3ka MoayJei U3 riio0albHOro

PETO3UTOPHSL.

30. Wmnopt xona u3 nakeroB. Opranu3arus maketos B Python.

31. Konnenmus knacca u oobekta. [Ipuniunel u mexanuzmbsl OOIT.

32. OObsBIICeHHE KJIacca, KOHCTPYKTOpP, CO3JlaHUE OOBEKTOB U  OJMHOYHOE
HacienoBanue B Python.

33. YnpaBiieHue JOCTYIIOM K aTpuOyTaM Kiacca B Python,

34. [TonumoppusM 1 yTHHAs TUNHU3ALMSA, U MPOBEPKA MPUHAIEKHOCTH OOBEKTa K
KJaccy B s3bike Python.,

35. MeToibl KJIaCCOB M CTATUYECKUE MIepeMEHHbIe, U MeTo Ikl B Python.

36. WHTpOCHeKIHs U TMHAMHYECKHE onepanuu ¢ oobekTamu B Python.

37. CrienpanbHble METOJBI JJI MCIOJB30BAHUS TIOJIB30BATEIBCKUX KJIACCOB CO

CTaHAAPTHBIMU ONEPATOPAMU U (PYHKIUSMHU.

38. OCHOBHBIE BO3MOXHOCTH, NOJJEPKUBAEMble (YHKIMOHAIBHBIMU S3bIKAMU
nporpammupoBanus. ITogaepxka (yHKIIHOHAILHOTO MporpaMMupoBanus B Python.

39. Konnenmusa  «byHKIMM — TpakaaHe TMEpBOrO  Kjacca» B S3bIKE
POrpaMMUPOBaHHMS, TOAJIEPXKKa 3ToW KoHIenuu B Python. Crienuduka assmoaa-gyHKIuit
B Python.

40. ['nmoGanpHBIe W JIOKaJdbHBIE TIEpEMEHHbIE B (QYHKIMAX Ha mpumepe Python.
[ToGounbIe 3 deKThl BbI30Ba GYHKUMN U UX MTOCIIEICTBUS.

41. BrnoxeHHbIe GYHKIIMY ¥ 3aMbIKaHUs, crieiduka peaau3anuu B Python.

42. dyHKIHMK BBICIIIErO MOPSIKA U AeKopaTopsl B Python.

43. Konnenmus map/filter/reduce. Pabora map() B pa3nuunbix Bapuaius B Python.
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44, Konnermms map/filter/reduce. Patorta filter() 8 Python. Mcnons3oBanus Moayas

operator mpu paoore c filter.
45, Konnenmust map/filter/reduce. Padora reduce() B Python. Mcnons3oBanue reduce()
C HAYaJbHBIM 3HAYCHHUEM, UMCIOIIUM THUII, OTJMYHBIA OT BO3BPAIAEMOTO PeayLHPYIOMICH

(GyHKLIHEH.

46. Htepatoper B Python: BcTpoeHHBIE WTEpaTOpbl, CO3JaHHE COOCTBEHHBIX
UTEPATOPOB, TUIIMYHBIE CLIOCOOBI 00X0/1a UTEPATOPOB U MPUHLUI X PAOOTHI.

47. Berpoennsie ¢yHKumu aias paboThl ¢ UTEPATOPAMH U BO3MOXKHOCTH MOJYJIS
itertools.

48. @DyHKIMM T€HEPATOPHI U BBIPAXKEHMSI TEHEPATOPHI: CO3AAHHE U NPUMEHEHUE B
Python.

49. Crnenuduka MaccHBOB, KaK CTPYKTyp JHdaHHBIX. JluHamMuueckue MacCHBBI —

crnenuduka padoThI, CIIOKHOCTD onepaliuii. Crietnduka padora ¢ array B Python.

50. AOCTpakTHas CTPYKTypa JaHHBIX CTEK: 0a30Bble U PACUIUPEHHBIE ONEpaIUu, UX
CJIOKHOCTB. Peanmu3anus creka B Python.

ol. AOCTpakTHas CTPYKTYpa IaHHBIX O4epe/b: 0a30BbIC M PACIITMPECHHBIC OTIEPAIIHH,
UX CJIIO)KHOCTB. Peanmu3zanus ouepenu B Python.

52. Crneuunguka peanu3aluy U CKOPOCTH OCHOBHBIX ONEPALMA B o4Yepenn Ha Oase
MacCHBa U CBSI3aHHOT'O CITUCKA.

53. Cesi3aHHBIE CHHUCKHU: OJHOHAIIpaBJICHHbIE W JByHampasiieHHble. CpaBHEHUE
CKOPOCTH BBITIOJTHEHUSI OCHOBHBIX OIEpAIlMii B CBSA3AHHBIX CIHUCKAX U B TUHAMUYECKOM
MacCHBe.

54. AJTOPUTM COPTUPOBKU BHIOOPOM, CIIOKHOCTH COPTUPOBKH U BO3MOKHOCTHU TIO
ee YIy4lICHHIO.

95. AJITOPUTM COPTUPOBKU BCTaBKaMHU, €ro CIIONKHOCTb. AJITOPUTM OBICTPOIO
MOKMCKa B OTCOPTUPOBAHHOM MaccuBe. CIOKHOCTh MOMCKAa B OTCOPTUPOBAHHOM M HE
OTCOPTUPOBAHHOM MAaCCHUBE.

56. Anroputm coptupoBku lllema, cloXHOCTb COPTUPOBKU U BO3MOXKHOCTH T10 €€
YIIyYILIEHUIO.
of. Anroput™m OBICTPOIl COPTUPOBKH, CIOKHOCTh COPTUPOBKH M BO3MOKHOCTH 10

ee yIy4lICHHIO.
58. AJTOPUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTh COPTUPOBKH.
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Kpurepun OayuibHOW OLICHKM PAa3NMYHBIX (DOPM TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
coJiepKaTcsl B COOTBETCTBYIOIIMX METOIMUYECKUX PEKOMEHIAIUAX KadeIphl.

PeilTuHroBasi cucTeMa OLEeHKH 3HAHUI 00y4aK0IIMXCH M0 Y4eOHO TNUCIUIIINHE
«CoBpeMeHHbIE TEXHOJIOTUM NPUKJIATHOT0 IPOrPpaMMHUPOBAHUS U 00PadOTKHU

JAHHBIX))

bannpHO-pelTHHTOBAs cHUCTeMa MPECTaBIsAET COO0N CUCTEMY KOJIMYECTBEHHON
OIICHKM KauecTBa OCBOEHUSI 00pa30BaTeNbHON IPOrPaMMbl BHICIIIETO 00pa30BaHUS
CTYJICHTOM B CPaBHEHUU JPYTUM» CTYyJEHTaMHU.

B ocHOBy OambHO-pEeUTHHTOBOM cucTteMbl mojokeHa 100-OamipHas cuctema
OIICHKM 3HAHHWM CTYJEHTOB, MCIOJb3yeéMas B KadyeCTBE JIOMOJIHEHUS K O(UIMATbHOU
nATUOATIILHOM cUCTeME (CEMECTPOBOM, MOAYJLHOW) OIIEHKU 3HAHUM CTYAEHTOB, TPUHSATON
B Poccuiickoii @enepannu, a Takxke Ha ocHOBaHuUE [loyiokeHus 0 MpOBEAECHUU TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu O0YyYarollUMXcsl MO Mporpamme
OakanaBpuara u Maructpatrypsl B @unancoBoit yausepcutete ot 23.03.2017 Ne0557/0

Kputepun 0anibHOM OLEHKH BKIIOYAIOT Ka4e€CTBO MOATOTOBKU CTYAEHTOB K
CEMUHAPCKUM 3aHSATHUSM, BBIIIOJIHEHHS PA3JIMYHBIX BUJIOB CAMOCTOATEIBbHON padOThI, a
TaKKe MOCEIICHUE ay AUTOPHBIX 3aHATUI. balibHas OLEHKA TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH CTYJIEHTa B CEMECTPE, COCTaBIIsieT MakcuMyM 40 0asioB.

bannbpHas olleHKa MPOMEKYTOUHOM aTTECTALIMK COCTaBIsIeT MakcumMyMm 60 Oasios.

Ob6miee komM4YecTBO 0AIOB, KOTOPBIE MOKET HaOpaTh cTyeHT — 100
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Tabmumna 5

bannpHOI OLIeHKa TEKYyIIEero KOHTPOJIS YCIIEBAEMOCTH CTYA€HTa B CEMECTPE

Ne | HanmpaBnenue paboThl MakcumanbHOe
KOJIMYECTBO 0aslioB

1 [TocemeHne JEKIMOHHBIX U MPAKTUYECKUX 6

3aHSITUN

2 AxTuBHas paboTa Ha mpakTU4Yeckux 3anatusax | 10

3 3ammTa KOHTPOJIBHOM pabOTHI. 20 u moy4eHue
JIOTyCKa K caayue
3a4eTy

4 Hayuno-uccnenoBarenbckas pabota CTy1€eHTOB | 4
(ygacTue B OJIMMIIMAJAX, MEXIYHAPOJHBIX H
POCCHUUCKHX CTYJCHUCCKUX KOH(PEPEHITUSX )

BbaabHag oneHKa 3HAHUN Ha 3a4yeTe
MakcuMalIbHOE KOJIMUECTBO 0aju1oB Ha 3auere— 60

KonnyecTBo 0ay10B 32 OTBETHI HA 3aYe€TE — MAKCUMAJILHO 110 18 0ayuioB Ha KaXK bl
BOIIPOC.

OTBETHI HA TOMIOJIHUTEIBHBIE BOIIPOCH — 6 0AJIIIOB MAKCUMYM.

Hroropas cymma 0aJijioB, OJIydeHHAs CTYJICHTOM Ha 3a4eTe U 110 pe3yIbTaTaM
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH B CEMECTpPE, MPeoOpa3yeTcs B UTOTOBOE 3aKITIOYCHUE B
COOTBETCTBUU ¢ Tadauuein 6.

Tabnuma 6

o llopsnmok nepeBoaa 100-6amabpHOM OIEHKH B UTOIOBOE 3aKJIFOUCHUE

50-100 6ayutoB 3a4yTeHo
Menee 50 6ayuioB He 3aureno

7. ®OH/ OLIEHOYHBIX CPEACTB V1M MPOBEIeHUS MIPOMEKYTOUHOI aTTeCTAIMU
00y4aroIuXxXcs Mo JUCHUIINHE

[lepeyeHb IUTAHUPYEMBIX pE3YyJbTaTOB OCBOEHUS OO0pa30BaTENbHOW MPOrpPaMMbl
(mepeyeHb KOMIETEHLMI) C yKAa3aHUEM HWHAMKATOPOB UX JOCTHXKEHHUS M ILIAHUPYEMBIX
pe3yNIbTaTOB 00YUYEHHS IO AUCIUILIMHE CONEPKUTCS B pasfene «2. [lepeueHs mmaHupyemMbIx
pe3yabTaTOB OCBOEHMS 0Opa30BaTENbHOM MporpamMmbl (MEepeYeHb KOMIIETEHLU) ¢
yKa3aHUEM HHJIMKATOPOB HX JOCTHXKEHMSI W IUIAHUPYEMBIX pe3yJibTaTOB OOYyYEHHS IO
JTVCLUTUIMHEY.

Tunosbie KOHTPOJIbHBIC 3a1aHHUS .

1. HaiiTu MakcMMaJIbHOE 3HAUYEHUE PE3yJbTaTa IPUMEHUB METO] TOKOOPAMHATHOTO CITyCKa

2. PeanuzoBath OIITUMU3AMOHHYIO 3a1a49 MHCTPYMCHTAMHU YHUCJICHHOW MaTeMaTUKHU
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PeanuzoBath 3a1auy JIMHEWHOIO MIPOrpaMMUPOBaHUs Ha si3bike Python

Haiitn MmakcumanbHOE 3HAUYCHUE JUTS 1IeJIeBOM (DYHKITMHM MPeIMETHOM 001acTH
O6ocHOBaTh HEOOXOAMMOCTh HCTOJIb30BaHus Metona JIII-moucka nnst mocTaBiIeHHOU
3a/1a4n

O0o0cHOBaTh BHIOOP MaTEMaTUYECKONM MOJAEIHN ISl PEUIOAKEHHON MPEeIMETHOMN 3aa4n
O60cHOBaTh BHIOOP KUZHEHHOT'O LIMKJIA BHEIPEHUSI MH(DOPMAIIMOHHONW CUCTEMBbI
Pa3paboTarh MoJ€eIh OM3HEC-TIPOLIECCOB 00CIEAYEMOTr0 MPEAIPUITHS

[Ipon3BecTH MHTEIUIEKTYaJbHbI aHAIW3 JAHHBIX, COCTABUTh IPOTHO3 HM3MEHEHUs
KJIFOYEBOTO MTOKA3aTeNs

C03I[aTB IMPOTHO3HYIO MOJICJIb IJIA pCIICHUA 3ala4n «YTO - CCIIN»

HpI/IMeprle BOIIPOCHI 1JIA MMOATOTOBKH K 3a4€Ty

. Bctpoennsbie uncnoBsie Tubl si3bika Python.

. Ciucku. Co3gaHue, OCHOBHBIE OINEPALUU.

. OCHOBHBIE METO/IbI CIIUCKA.

. Koprexu. Co3znianrie, OCHOBHbIE METO/IBI U OTIEPALIUU.

. CnoBapu. Co3nanue, OCHOBHBIE ornepanuu. MeTo bl AJist pabOThI CO CIOBAPSMH.
. MuoxectBa. Co3/1aHre, OCHOBHBIE METO/IbI U OTIEPAIUU.

. [lepemennslie. [IpaBuna ”MEHOBaHUS IEPEMEHHBIX.

. JlunaMuueckas TUIU3aius.

. OnepaTopbl CpaBHEHUS U JIOTHUECKHUE OIEPaTOPHI.

. Uuctpykuus if...else.

. Muctpykuus mukia while.

. MuacTpyxuus nukia for.

. Co3nanue 1 BBI30B (DYHKIHH.

. Ilepenaya apryMeHTOB (YHKIIHIO.

. OYHKIMH-TCHEPATOPBHI.

. JIamOna-pyHKIIMH.

. Moaymnu. Uactpykuuu import u from.

. ba3oBbIe MpUHIUIIBEI 00BEKTHO-OPHEHTHPOBAHHOTO IIPOIPAMMHUPOBAHHSL.

. Knacc, MCTO/J KJIaccCa, anI/I6YT KJ1acca. OnpeﬂeneHHe KJIaCCa U CO3JJaHUC 3K3CMILJIIpa
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Kjacca.

20. KoHCTpYKTOp U I€CTPYKTOP.

21. HacnenoBanue.

22. AGCTpaKTHBIE METOIbI KJlacca.

24. CtatrdecKue METOIBI Kilacca.

25.CBolicTBa KJacca.

26.UcknroueHus. O6paboTKa UCKITIOUEHHUH.

27 .1Tonp30BaTEIbCKUE UCKITIOYCHHUS.

28.CoopniTHe. O6padoTunk coObITHS. [{UKIT 06pabOTKH COOBITHIA.
29.9nement Knonka. Co3nanue u HaCTpoOMKa.

30.9nement Knonka. Co3nanue o6paboTurka cOOBITHS.

31.Dnementsl Haanuch u TexcroBoe mosie. Co3nanue u HacTpoiika. Meron get().
32.0nement ®Pnaxok. Co3znaHue, HaCTPOIKa, MOJyYeHUE cTaTyca (praxka.
33. DnemenT nepexitoyatenb. Co3aanue, HACTPOMKa, JOCTYI K 3HAUCHUIO.
34.Kunacce! date, time u datetime.

35.Bo3moxkHOCTH OMOIMOTEKH SymPy.

36. Bo3moxxnocTu 6mbimorekn NumPy.

IIpumepsl TECTOBBIX 3aJaHUI:

1. Kaxkue omm0ku 31ech 10My1IeHbI?
def factorial(n):
ifn==0:
return 1
else:
return n * factorial(n - 1)
print factorial(5)

DyHKIIMS HE MOKET BBI3bIBATH cama ce0s

B ko1e HeT HUKaKUX OIIMOOK

Heo6xoaumo yka3ath THI BO3BpAIIaeMOT0 3HAUYCHHS (MPABUJIbHBII 0TBET)
Oynkms Beeraa OyneT Bo3Bpaniath |

2. Nmeercst onpenesieHne Kiacca:
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class EXx:

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 BAapHUAaHTOB €T0 IPUMCHCHHS HE )IOHyCTI/IM?

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

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

Uemy paBeH cpes c[:,1]?

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

e array([2, 3])

4. Kaxk Ha3bIBaeTcsl OTHOLIEHHE, KOTOPOEe HMEIOT CJeAYILIHe ABa KJacca:
class A(object):
def __init__ (self, x):
self._mydata = x
def mi(self):
raise NotImplementedError

class B(A):
def __init__(self, x):
super(B, self).__init__(x)
def m1(self):
return self._mydata
arperanus. JK3eMILISIpbl A COAepKaT K3eMIUISIphI Kiacca B
HaclienoBaHue. B nonyyaercs HacnenoBaHueM A (MpaBHJIbHbBIN OTBET)
acconuanus. JK3eMIUIPbl A COAEPKAT CChUIKM Ha IK3EMILIAPHI Kiacca B
HacJeJoBaHUE. A Moy4aeTcsl HacaeaqoBaHuem B
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A3bik Python:

MMEET BO3MOXXHOCTh MHTETPALIMU C APYTUMU SA3bIKaMU POTPAMMUPOBAHUS
(mpaBHJIBHBIN OTBET)

ABJISICTCS HU3KOYPOBHEBBIM SI3bIKOM IMPOTPAMMUPOBAHUS

ABJISIETCS] BBICOKOYPOBHEBBIM SI3bIKOM MPOTrPaMMHUPOBAHUS (IPABWJIbHBINA OTBET)
MMEET CTaTUYECKYH0 TUITU3ALUIO

MMEET JUHAMUYECKYIO TUITH3ALNIO (IPABUJIbHBINA OTBET)

IIpuBecTH NEpeMEHHYIO X K THILY YHUCJIA € IJIaBAIOLIEed TOYKON MOKHO

CJIEYIOIUM CIIOCO00M:

8.

(float)x

x.float()

X.__float_ () (mpaBUJILHBII 0TBET)
float(x) (mpaBUIBLHBII 0TBET)

X.__ class__=float

N3 npuBeaeHHBIX HUKE BHICKA3BIBAHNN YKAKUTE HCTUHHOE:

nepe;] UCIOJIb30BaHUEM TTIEPEMEHHOM OHA JIOJKHA OBITH OIpeiesieHa ¢ yKa3aHueM
TUTA U UHUITMATU3UPOBaHa KaKUM-JTH0O0 3HaAUCHUEM

nepe;] UCIoJIb30BaHUEM MTEPEMEHHOM OHA JIOJKHA ObITH OIpE/IesieHa C yKa3aHueM
THUMA

nepe;] UCIoJIb30BaHUEM TTEPEMEHHOM OHA JIOJKHA ObITh MHUITMATU3UPOBAHA KaKUM-
100 3HaueHreM (IpaBUJIbLHBIH OTBET)

NIepeMEHHbBIC HEe 00s3aHbI OBITh MHUITUATU3UPOBAHBI KAKUM-JIMO0 3HAUCHUEM TTepe;T
MCIIOJIb30BAHUEM, @ TUII IEPEMEHHOMN OMPEAEsAETCS B 3aBUCUMOCTH OT KOHTEKCTA
nepes] UCMOoJIb30BaHUEM MEPEMEHHOM OHA OyJIeT aBTOMAaTHUUECKHU
MIPOUHULINATIU3UPOBAHA 3HAYCHUEM 10 YMOJIYAHUIO

YkaxuTe pe3yJbTaT BbINOJHEHUS KOIA:

x ={0:'P",1:'r',2:"1,3:'n", 4:'1'}

x[0] ='p’
print (x)

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

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

o {0:'p}

® CKpHUNT HE OYJEeT BBIIIOJIHEH, TAK KaK COJIEPIKUT OLIUOKU
9. B si3bike Python cymecTByoT cieayroniue onepanuu s padorsl co
CIIMCKAMMU:

e oObenuHeHue ( , )

e oObenuHenue ( + ) (MpaBUIbHBINA OTBET)

® [IOKCK pa3nuuuii ( - )

[ ]

TOXKIACCTBCHHO PABHO ( ===
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® MEHbIIIE Wi paBHO ( <= ) (MIpaBUJIbHBIH OTBET)

10. B s3bike Python cyuiecTBYIOT cienyoniue onepanun CpaBHeHHU:

® paBHO (=)
e He paBHO (!=) (mpaBUJILHBII 0TBET)
e MHOTO OoJibie ( >>)
® MEHbIIE WU PaBHO ( <= ) (MPaBWJIbHBbII 0TBET)
e QOJbIIIE WM PaBHO ( =>)
Tabnuna 5
HanmenoBannu HanmenoBanme PeSy.TH)TaTLI O6y‘leHI/I$I TumnoBwie KOHTPOJIBHBIC
KOMIICTCHIIMH HUHIAUKATOPOB (YMCHI/ISI n 3HaHI/If{) 3aJaHuA
JOCTUXKCHUA COOTHECCHHBIC C
KOMIICTCHIIMH HHAUKATOpaMu JOCTHKCHUA

KOMIICTCHIIMH

ITKH-2 Cnoco6HOCTh
MPUMEHSI T
MaTEMaTHYECKUE
METOJIBI JJTSl PEIICHUS
CTaHIaPTHBIX
po(heCCUOHATBHBIX
3ajad,
HHTEPIPETHPOBATH
[TOJTy4CHHBIE
MaTeMaTHYECKHE
pe3yabTaThI

1. lemoHCTpHpYET

3HaTh:

3amannii 1

3HAHHUSI MaTeMaTHYECKUE METOIBI, Haiitn MmakcuMaibHOE
MaTEMaTHYCCKUX [PHUMEHSAEMEIX B 3HAYEHUE pE3yibTaTa
METOJOB, MEHEIKMEHTE NIPAMEHUB METOJ
MPUMEHAEMBIX B YMeTh: MMOKOOPAMHATHOTO
MEHEII)KMEHTE MPUMEHSTh MaTEMaTHUYECKUE CIryCcka
METO/Ibl, IPUMEHSIEMbIC B
MEHEKMEHTE 3anauue 2
PeannzoBath
ONTUMU3ALUOHHYIO
3a7a4 UHCTPYMEHTaMU
YHCICHHOU
MaTeMaTHKU
2. [TIpumensier 3HaTh: 3anmanuii 1
MaTeMaTHIECKUE MaTeMaTHYECKHE METObI U PeanuzoBarts 3apauy
METOABI W MOICIIHU MOZENH 111 0O0CHOBaHUS JIMHENHOTO
I 00OCHOBaHHUS TIPAHSITUS YIIPABICHYECKUX MpOTpaMMHUPOBAaHUs Ha
TIPUHATHUSA pelieHui si3pike Python
YIPaBIEHYECKUX Ymers:
pemeHHﬁ UCIIOJIB30BaTh 3a,Z[aHI/IC 2

MAaTEMAaTU4YCCKUEC METOObI U
MOJENH 111 0OOCHOBAaHUSA
MPUHATHS YIPaBIEHYSCKUX

Haittu MmakcumainbHOE
3HAUYCHUE JUTS IEICBON
(GyHKIMH TTPEAMETHON

pelieHui obmactu
3. ConeprxarenbHO 3HaTh: 3amanuii 1
HHTEPIPETUPYET 3HaTh CBA3b MPEIMETHOM O0ocHOBATH
Pe3YJIbTaTHI, TONydeHHBIE | 00JIACTH U MAaTEMaTHYECKOTO HE0OXOJMMOCTb
pu WCIOJIB30BaHUM | MOJEIUPOBAHUS JUIs UCIIOJIB30BAHMS METOJA
MaTeMaTH4YCCKUX HHTEPIIPETAallNN PE3yIbTaTOB, JII-moucka st
Mozenei HOJTYYEHHBIX TIPH MIOCTABJICHHOM 3a/1auK

HCITONB30BaHUHU
MaTeEMAaTHYECKUX MOJIEIEH
YMmern:

HHTEPIIPETHPOBATH
Pe3YIBTaTHI, TOJIYIEeHHBIC TIPH
HCITONB30BaHUHU
MaTeEMAaTHYECKUX MOJIEIEH

3amanue 2
O06o0cHOBATH BEIOOP
MaTeMaTU4YeCKOM
MOJAENHU AJIst
IIPENI0KEHHON
MpEeIMETHON 3a/1a4n

1.Pa3pabarsiBaTh
KOHIIETIIINIO IIPOEKTa,
HEePAPXUIECKYIO

3HaTh:
Mertobl TPOESKTUPOBAHUS
MIPOEKTa Ha KOHIENTYaTbHOM

3amanuii 1
O6ocHOBAaTH BEIOOP
SKM3HEHHOTO IHUKJIA
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CTPYKTYpY paboT, | ypoBHE, HEpapXUUECKYIO BHE/IPEHUS
KaJICHIAPHO-PECYPCHBIN | CTPYKTYpY pabor, MH(POPMALMOHHOK
IJIaH ¥ KOHTPOIb 324 | KaJeHAAPHO-PECYPCHBIN IIaH CHUCTEMBI
X0/10M IPOrPamMM | ¥ KOHTPOJIb 33 XOI0M
Pa3BUTHS OPTaHU3ALUK | IPOrPaMM Pa3BUTHUS 3ananue 2
I1KII-4 Cnoco6HOCTB OpraHu3aluu }gj;iﬁo;gzzeccgﬂgﬂeﬂb
y4acTBOBATh B Ymerb: oBCTenyeMOro
pa3paboTKe IporpamMmm [IPUMCHATE MCTO/BI T —_
HPOEKTUPOBAHMS POEKTA HA peAup
Pa3BUTHS KOMIIAHUH,
KOHLIENITYyaJIbHOM YPOBHE,
paspaborke UEePAPXUIECKYIO CTPYKT
obocHOBaHUH bap Y10 CIpYKTYPY
paboT, KaJeHAapHO-
IIPOEKTOB U o
PECYPCHBIH IL1aH U KOHTPOJIb
YHPABICHICCKIX 3a XOZ0M IIPOrPaMM Pa3BUTHS
pELICHNH, CBA3aHHBIX OpraHMzAIIH
¢ pasBuTHEM OH3HECA [ ) Tlpyvenser 3HaTh: Banauuii 1
COBPEMEHHBIE MOJIEIIH COBPEMEHHBIE MOZEIN IIpoussectu
Pa3BUTHUS U YIIPABJICHHUsT | Pa3BUTHA U yIPaBICHUS MHTEIUICKTYaIbHBINA
opraHu3aluen OopraHu3aluen u AHAJIN3 TAHHBIX,
BO3MOKHOCTH UX peaju3aliii | COCTaBUTh IPOrHO3
Ha s13bIKe Python MU3MEHEHUS KIII0YEBOTO
YMmern: ImoKaszaTteiis
MIPUMEHHUTH COBPEMEHHBIE
MOJIENIY Pa3BUTHSA 1 3ananmue 2
yIIpaBJICHUS OpraHU3aNUEH 1 Cosnath MPOrHO3HYIO
peaM30BEIBaTh UX Ha S3BIKE MOZENIb JUIs pEICHUSA
Python 3a1a41 «UTO -€CIIN»
8. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOU JIMTEPATYPbl, HEOOXO0AMMOM

IJISE OCBOCHMSA TUCIHHUILINHBI

OcHoBHas JuTEparypa

1. benos, B. B. Anroput™mel U cTpyKTyphl AaHHBIX : yueOHuk / B. B. benos, B. U.
Yuctskosa. - Mocksa : KYPC : UHOPA-M, 2020. - 240 c. - (bakanaBpuar). - ISBN
978-5-906818-25-6. - Tekct : AJICKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1057212

2. I'ypukos, C. P. OcHOBBI anropuTMHU3aluu U mporpammupoBanus Ha Python : yueGHoe
nocobue / C.P. I'ypukoB. — Mocksa : ®OPYM : UHOPA-M, 2020. — 343 ¢c. —
(Briciiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-00091-487-8. - Tekct
anektponHbiid. - URL: https://znanium.com/catalog/product/1206074

3. ®enopos, M. 10. [IporpammupoBanue Ha si3blke BhICOKOTO YpoBHs Python : yueOHnoe

nocobue s By3oB/ Jl. FO. denopoB. — 2-¢ uszn., nepepad. u jgomn. — Mocksa :
WznatenscrBo FOpaiit, 2021. — 161 ¢. — URL.: https://ez.el.fa.ru:2428/bcode/472985

JlonoiHUTEIBLHASA JIMTEPATYypPa

4. Konpaes, B. JI. CTpyKTyphl U airOpUTMbI 00paOOTKK AaHHBIX: yuyeOHOe nmocodue / B.
. Konnaes. - Mocksa : PUOP : UHOPA-M, 2020. - 296 c. - (Beiciiee o6pa3oBanue:
bakanaspuar). - ISBN 978-5-369-01264-2. - Tekcr : snekrponHbii. - URL:
https://znanium.com/catalog/product/

5. Uepnbimer, C. A. OcHOBBI mporpammupoBanus Ha Python : yue6HOe mocoOue st
By30B / C. A. UepnsbieB. — Mocksa : M3znarensctBo FOpaiit, 2021. — 286 c. — URL:
https://ez.el.fa.ru:2428/bcode/477353
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9. IlepeueHb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « AHTEpHETY,
HEO0XOAMMBIX /IJI1 OCBOCHHS U CHUILINHBI

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

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

3. Python Documentation [ DneKkTpoHHBIH pecypc]: callT. — Pexxum moctyma:
http://python.org/doc/

4. Python Standard Library [9nexTpoHHbI# pecypc]: caifT. — Pexum goctyna:
https://docs.python.org/2/library/

5. Odunmanbubiii caltT npoaykTa https://www.python.org/

6. UndopmarmonHo-o6pazoBarenbHbiil mopTai @HUHAHCOBOTO YHUBEPCUTETA
npu IIpaBurenscTBe Poccniickoit @eneparuu http://portal.ufrf.ru/

7. Karanor kypco Unrepuer Yuuepcurera Mudopmanmonusix TexHOTOTHi
http://www.intuit.ru/

8. DnextponnHas 6ubnuorexka @uHancoBoro ynusepcurera (Ob) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

9. Scikit-learn Machine Learning in Python [DnekrporHBIi pecypc]: caiit. —
Pexxum moctyma: http://scikit-learn.org

10. DnekTpoHHO-O0MOIMOTEYHAsI crucTeMa Znanium http://www.znanium.com

10. MeToauyeckue ykazaHus JJisl 00y4al0IIMXCH 110 0CBOEHHIO U CIUIINHBI

HaumenoBanue Tox MecToHaxokIeHe MaTepuaja (CCbUIKA
MeTOANYECKHX YTBEPKIACHUS Ha MOII, nundopManmoHHbINA CTEH]T
MaTepuaJIOB 1JIsd kadeapsl/puanana, ap.)
00yJarmmxcs
Mertonnueckue ykazaHnus 2021
K JICKIIUSIM
Metoauyeckue yka3aHus 2021
K MPaKTUYECKUM
3aHATHSIM
Metoauyeckue ykazaHus 2021
CaMOCTOATEJILHON paboTe
Metoaudeckue ykazaHus 2021
K KOHTPOJIbHOU paboTe
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11. Ilepeyenb MHPOPMANUOHHBIX TEXHOJOTHIA, HCIOJIb3YeMbIX IIPH OCYIIIECTBJIEHUH
00pa3oBaTeIbLHOIO MpoLecca Mo AMCIHHUIJINHE, BKJIYas epedyeHb He00X0IMMOro
NPOrpaMMHOIo odecnevyeHusi U HHPOPMAIMOHHBIX CIIPABOYHBIX cUCTeM (NIPH
He00X0IUMOCTH)

11.1. KoMnjieKT JMIEH3HOHHOI 0 POrPAMMHOI0 o0ecreYeHus :
[Tponyktel komnanuu Microsoft, Bkimouass OC Windows u Office.

11.2. CoBpemeHHBbIe npodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

OnekTpoHHOe  nepuoandeckoe m3manue  CnpaBounas [IpaBoBas  Cucrema
Koncynbrant brogxeTHsie opranusanuu: Bepcust [Ipod.

CeprudunupoBanHbie NIPOrpaMMHbIE U ANINIAPATHBIE CPEACTBA 3alIUTHI
uHopMauuu

CepruduumpoBaHHble IPOrpaMMHBIE U alllapaTHBIE CPEICTBA 3aIIUTHI HH(POPMaLUU
— HE UCTOJB3YIOTCS.

12. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /I OCYyIIeCTBJIEHUS
o0pa3oBaTeJILHOIO Mpouecca Mo A CIUuIIuHE,

YyeOHass ayauTopus I MPOBEICHHS BCEX BHUIOB 3aHATHM, NPEIYCMOTPEHHBIX
IporpaMMor OakajaBpHaTa, OCHaIleHHAs 00OpYJAOBAaHHEM U TEXHUYECKUMHU CPEICTBAMHU
00yUYeHMUS.



