MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagiaenne noaroropku/cnennaibHocthb: 09.03.03 IIpuknannas undgopmarnka
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl: IlpukiagHas MHpOpMaTUKa B 9KOHOMUKE
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuennsi: OUHO-3209HAS

OueHouyHble MaTEPHAIIbI
10 JUCUHMILIUHE
Bsenenue B Python

MockBa
2025



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn H.M.
Bnagenel, Kpenkos U.M.
Pa3pa6OTLH/IK WUaeHTuduraTtop R04da5bdb-KrepkovIM-33fe3095 erHKOB
COI'JTACOBAHO:
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
PyKOBOI[HTeHB w CseneHva o snagensue L3N M3K
o0OpazoBaresbHON g Cr— MeTpos CA.
MPOrpaMMbI * Mol - MaerTagnraTop R757078b9-PetrovsA-cc5dcd67 C.A. IlerpoB
MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
w CseneHva o snagensue L3N M3K
3aBeHyIOH-IHH . o E; T % Bnageneyu HeBckuin A.HO. A.IO. o
BBINyCKAIOIeH Kaheapoun * Mo - NaerTbnratop RADC65573-NevskyAY-0b6e493d HeBckuii




OBILIASA YACTD

OL[GHO‘-IHBIG MaTCpuaJibl MO JUCHUIUVIMHC MNPCAHA3HAYCHBI [JII OLCHKHU HJOCTHUXKCHUSA
O6y‘laIOH_[I/IMI/IC$I 3aIllJIAHUPOBAHHBIX PE3YJIbTATOB 06y‘IeHI/I5[ 110 JUCLHUITIIINHE, oTalia

q)OpMI/IpOBaHI/ISI 3aIlJIaHUPOBAHHBIX KOMHGTGHL{I/Iﬁ " YPOBH: OCBOCHUA NUCHUIIJIMHBI.

OHGHO‘IHBIG MaT€purabl 110 JUCHUINIMHE BKIOYAIOT OLUCHOYHBLIC CPCACTBA IJIA IMPOBCACHUA

MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CniocobeH ocymecTBIsITh NOUCK, KPUTHISCKUN aHATU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATH CUCTEMHBIN MTOAXO0/ JIJISl PEIICHHS TOCTABJICHHBIX 3aa4
N/I-2 Vcnionbs3yeT CUCTEMHBIN MOJIXO0/ 11 PEUICHUs TOCTaBICHHbBIX 3a/1a4

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: CmemanHas Gopma
1. 3amuTa nabopatopusix padbot. biok 1 (Jlaboparopnas padota)
2. 3ammTa nadoparopHsix padoT. biok 2 (JlabopaTopHas pabora)
3. 3amuTa naboparopubix pabot. biok 3 (Jlaboparopnas padorta)

BPC nucuuImiInHbI

S cemecTp
IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:
KM-1 3ammra na6oparopubix paboT. biok 1 (Jlabopatopnas pabota)
KM-2 3amura naboparopubix padot. biok 2 (JlabopaTopHas padora)
KM-3 3ammra naboparopHbix paboT. biok 3 (Jlaboparophnas pabota)
Bujx npome:xyTo4HOl aTTecTannu — 3a4er.
Beca KOHTpOIbHBIX MeponpusaTUil, %
Nunexc KM-1 KM-2 KM-3
Pa3gen mucimmminHb!

KM:

Cpok KM: 4 9 15
OCHOBBI TpOrpaMMHUpPOBaHUs Ha s3bIke Python
OCHOBBI TpOrpaMMHUpPOBaHUs Ha s3bIke Python +

Bba3oBble KOHCTPYKILINY sI3bIKA TporpaMMupoBanus Python

Bba3oBble KOHCTPYKILINY sI3bIKA TporpaMMupoBanus Python +

Pemenne npuknagaeix 3aga4d B Python

Pemenue mpuknagaeix 3agad B Python +




Bec KM: |

30

30

40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCITUIINHE
YK-1 N-2yk1 Ucnons3yet | 3HaTh: KM-1 3ammra naboparopubix padot. biok 1 (JJaboparopnas pabota)
CUCTEeMHBI MOAXOA A | Bo3MoxxHOCTH Python mnst KM-2 3ammura nabopatopubix padot. brok 2 (JJabopatopnas pabota)
peteHus MOCTAaBJICHHBIX | IPUMEHECHHUS KM-3 3ammra naboparopubix pabdot. biok 3 (JJaboparopras pabora)
3a1au MaTeMaTHYeCKUX METOJIOB B

00paboTKe JaHHBIX
BO3MO)KHOCTH BCTPOCHHBIX
O6ubnmoTek u GyHKIUH
s3pika Python s
00paboTKH JaHHBIX,
0COOEHHOCTH OpraHU3aLUuU
JOTIOJTHUTEIHHBIX
MOJIIPOTrpaMM

CHHTAKCHUC B CTPYKTYPY
a3bika Python, ocobenHoCcTH
npuMeHeHus a3bika Python
Ui 00pabOTKU JTaHHBIX
YMers:

UCIOJIb30BATh
JOTIOJTHUTEIbHBIC
OubIMoOTeKH U
MaTeMaTHYeCKHUEe METOIbI,
MIpUMEHSIEMbIE JUIS
o0OpaboTku gaHHbIX B Python
COCTABJISATh MPOTPAMMBI C
WCTIOJIH30BAHUEM




CHUHTAKCHUCA U CTPYKTYP
si3bIka Python, BCTpoeHHBIX
MoOayJel U QYHKITUU JIIs
00pabOTKU TaHHBIX
COCTaBIISITh MPOCKTHI
MporpaMM U IIPOTrPaMMHBIX
CPEICTB JJIsl pEeIICHUS
Hay4YHO-HCCIIEA0BATEIIbCKUX
3a7a4 ¢ MCII0JIb30BaHUEM
KOHCTpYKUUH si3b1Ka Python




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura adopaTtopusbix pador. biok 1

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeieHUs KOHTPOJILHOT0 Meponpusitusi: CTyJICHT OTBEYaeT Ha BONPOCHI OUyeTa,

a TAaK)KC€ Ha IIOCTABJICHHBIC ITPCIIOAaBaTCIIEM OOIMOJHUTCIBHBIC BOIIPOCHI. 3amuTa IMPpOBOAUTCA B

qacCbl ayJUTOPHBIX 3aHIATHH.

Kparkoe congep:kanue 3aiaHus:
OTBeThTE HA NMOCTaBIEHHBIE BOMPOCHI (3-4 Bompoca).

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arIaHUpOBaHHBIE  pe3ynbTaThl  OOydYeHHs] 110
JMCIUIIIIMHE

Bomnpocel/3aganust st mpoBEpKU

3HaTh: BO3MOXHOCTH BCTPOCHHBIX OHMONHMOTEK U
¢bynknuii  s3pika  Python pans o6paGoTku  maHHBIX,
0COOCHHOCTU OpTraHHU3aIiH JIOTIOJTHUTEIbHBIX
MOANPOTrPaMM

1.Kakum OyzaeT pe3ynapTat JaHHOM
CTpOKH, BhIoiHsieMoi B Python?
>>> print ((3**2)//2)
[IpaBunbHbIN OTBET: 4

2.Kakoii U3 ciieayronmx
ONEepPaTOPOB UCHOJIb3YyETCA IS
BBIYHCIICHUSI OCTATKa OT JCJICHUS?
OTtBeTsI:

1) /1

2) *%*

3) %

4)/

[TpaBusbHEI oTBET: 3) %

YMeTb: COCTaBIATh MPOrpaMMbl C HCIIOJIb30BaHHEM
CHUHTaKCcHCa W CTPYKTYp si3bika Python, BcTpoeHHBIX
MoJyJiel U GyHKIUU A7 00pabOTKH TaHHBIX

1.Kakum Oyner pe3ynbTaT 3TOH
MIPOrPaMMBbl, BHIIOJTHEHHOW B
Python?

>>> spam = “7”

>>> spam = spam + “0”

>>> eggs = int(spam) + 3

>>> print(float(eggs))

OTBeThI:

1) 73.0

2) 10.0

3) 703

[IpaBunbuelit oTBeT: 1) 73.0
2.Kakum O6yzer pe3ynbTaT 3Toi
MIPOrPaMMbl, BHIIOJTHEHHO! B
Python?

>>>X =3

>>>num = 17

>>> print(num % Xx)
[IpaBuibHBIN OTBET: 2

3.Yto cnenaer ata mporpamma,




3ammaHUpOBaHHbIE  pe3yibTaThl  o0ydyeHuss 1o | Bompocsl/3amanus 1 mpoBepKu
JTUCHUTIIINHE

BbITIOJIHEHHAs Ha Python?
>>> for i in range(10):
>>>  jfnoti%2==0:

>>> print(i+1)

OTtBeTsI:

1) BbIBEZIET BCE HEUETHBIEC YHCIIA OT
1 109

2) BBIBEJIET BCE YeTHBIE uncia ot 0
o 8

3) BbIBEJIET BCE YETHBIC YKCIA OT 2
no 10

[IpaBuibHBIN OTBET: 3) BBIBEZET BCE
yeTHbIE urcaa oT 2 1o 10

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu evinoineHus sHanus: CTyIeHT OTBETUJI MPAaBUIBLHO Ha BCE
MOCTABIICHHBIC BOTIPOCHI

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT OTBETUJI MPABUIHHO HA OONBIIYIO
9acTh BCEX IMMOCTaBJICHHBIX BOIIPOCOB

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 8vinoaneHus: sHanus: OTBET COACPKUT MHOTO HETOYHOCTEH U OMIMOOK

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBET COAEPKUT TpyObie ommbku. OTBET HE AaH
HHU Ha OJQUH BOMPOC.

KM-2. 3amuTa Ja6opaTopHbix pador. biok 2

®opmbl peanusanun: CmemnianHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOro MeponpusaTusi: CTyI€HT OTBEYaeT Ha BOIPOCHI OuiIeTa,
a TaKKe Ha IOCTABJICHHBIEC IpErnojaBaTesieM OMOJHUTEIbHbIE BOMPOCHL. 3allUTa MPOBOJUTCS B
4achl ayJUTOPHBIX 3aHATHI.

Kpartkoe conep:xanue 3aganus:
OTBeTbTE HA MOCTaBIEHHBIE BOMPOCHI (3-4 Bompoca).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHBIE  pe3yibTaThl  o0ydeHHMs 1O | Bompockl/3aganust ajsi IpoBEpKU
JIVICTIATUTAHE
3HaTh: CHUHTaKCHUC U CTPYKTypy s3bika Python, 1.Bo3MOXHO JIu clienath cpe3
OCOOCHHOCTH TNpuMeHeHHusl s3blka Python s KopTexa?
00paboOTKH JaHHBIX OTtBeTsI:

1) Her




3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3ynbTaThl  O0y4eHHs] IO

Bomnpocsi/3aganus 11t mpoBepKu

2) a

[TpaBuibHbI oTBeT: 2) Jla

2.Kakoii cpes criicka o0opauynBaeT
HOPSAJIOK 3JIEMEHTOB B CIIUCKE
numbers?

OTBeThI:

1) numbers][::-1]

2) numbers[::]

3) numbers[-1::]

[TpaBuibHbI oTBeT: 1) numbers|::-1]

VYMeTh:  COCTaBIATH  HPOEKTHI  MPOrpaMM U
OPOTPAMMHBIX ~ CPEICTB JUIS  PEUICHHS HAay4YHO-
UCCIEOBAaTEeIbCKUX  33aJad C  HCIOJb30BAaHHEM
KOHCTPYKLUH si3p1ka Python

1.Kakoe uncino HE Bepner sTa
nporpamMma?

>>> try:

>>>  print(1)

>>>  print(20/0)

>>>  print(2)

>>> except ZeroDivisionError:
>>>  print(3)

>>> finally:
>>>  print(4)
OtBeThI:

1)2

2) 4

3)3

[IpaBunbHbI OoTBET: 1) 2
2.Kakum Oyzaer camoe 0oJiblIoe
4HCII0, KOTOPOE BEPHET 3Ta
nporpamma’?

>>> try:

>>>  print(1)

>>> assert2+2==

>>> except AssertionError:
>>>  print(3)

>>> except:

>>>  print(4)

ITpaBuibHBII OTBET: 3

3.Yro BepHeT 3Ta mporpamma’?
>>>nums = (55, 44, 33, 22)
>>> print(max(min(nums[:2]), abs(-
42)))

ITpaBuibHBIN OTBET: 44
4.Kakum Oyzaet pe3ynbTaT 3Toi
IIPOrpaMMbI?

>>> def func(**kwargs):

>>>  print(kwargs["zero])
>>> func (a =0, zero = 8)
ITpaBMIIbHBIN OTBET: 8

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIMYHO)




Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: CTyIeHT OTBETUJI MPaBUIBHO Ha BCE
MOCTaBJICHHBIE BOMPOCHI

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoneHuss 3uanus: CTyISHT OTBETHII IPABUIBHO Ha OOJIBIITYIO
9acTh BCEX MOCTaBJICHHBIX BOIIPOCOB

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoneHuss 3uanus: OTBET COACPKUT MHOTO HETOUHOCTEH M OIIMOOK

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku vinonnenus snanus: OTBET colepKUT rpyosie ommoOku. OTBET He 1aH
HU Ha OJIH BOTIPOC.

KM-3. 3amuTa aa6opatopubix pador. biaok 3

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa npoBeieHUsi KOHTPOJILHOr0 Meponpusitusi: CTyJICHT OTBEYaeT Ha BONPOCHI OMIeTa,
a TaKKe Ha IMOCTaBIIEHHBIEC IMpernojaBaTelieM IOMOJHUTEIbHbIE BOMPOCHL. 3alluTa MPOBOJUTCS B
Yachbl ayJUTOPHBIX 3QHSTUU.

Kparkoe conep:kanue 3aaHus:
OTBeThTE HA NMOCTaBIEHHBIE BOMPOCHI (3-4 Bompoca).

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3anymaHupoOBaHHbIE pe3yabTaThl | Borpockl/3ananus s npoBepKu
00y4YeHHMsI 10 TUCHIUIUIMHE

3HaTh: BO3MOXHOCTH Python 1.Kakast u3 mpeicTaBJICHHBIX CTPOK IMPOTPAMMBI BEIYUCITAT
TUIS MPUMEHEHUS CYMMY 2JIEMEHTOB CTOJIOIIOB B IBYMEPHOM MaccuBe “arr’ B
MaTEeMaTHYECKUX METOJIOB B Numpy?
00paboTKe JaHHBIX OTtBeTsI:

1) arr.sum()

2) arr.sum(axis = 0)

3) arr.sum(axis = 1)

[IpaBunbHbI# O0TBET: 2) arr.sum(axis = 0)

2.Kaxkas ¢pyHKIUS IO3BOJISIET CUNTATh MAacCCUB CTPOK M3
TeKCTOBOrO (haiina (.txt) B Numpy?

[IpaBuibHBIN O0TBET: numpy.genfromtxt()

YMeTh: HCIIOJIb30BaTh
JOTIOIHUTEIILHBIE OMOINOTEKH U
MaTeEMaTHUECKHE METO/IHI,
npUMEHsieMble Ui 00paboTKu
naHHBIX B Python

1.3anummure Ko A GUIABTpALK cToN0UA X' U3
Dataframe ‘df’ ¢ momomipio GrtbTpa CKOMB3SIIETO
cpeanero c mupuHoi okHa N. (ITpumenure cymecTByromue
MeToasl Ondmoreku Pandas)

IIpaBUIIBHBIN OTBET:
df['x'].rolling(window=N).mean().iloc[N-1:].values
2.3anummTe KO AJIs IOCTPOEHUS! MaTPUILIbI U3 IPadUKOB
pazOpoCcoB MEX Ty 3HaYeHUAMH cTOJI010B 13 Dataframe ‘df’
C MPUMEHEHHUEM CYLIECTBYIOIINX METOI0B OMOIHOTEKH
Pandas.

ITpaBunbHbIi oTBeT: df.plotting scatter matrix()

10




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evinonenus 3uanus: CTYICHT OTBETHII IIPABUIIBHO Ha BCE
MOCTaBIICHHBIC BOTIPOCHI

Oyenka: 4 («XOpOIIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT OTBETUJI MPABUIHHO HA OOJBIIYIO
9acTh BCEX MOCTaBJICHHBIX BOIIPOCOB

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonneHuss 3uanus: OTBET COIACPKUT MHOTO HETOUYHOCTEH M OIIHMOOK

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBET COAepKUT TpyOble ommbku. OTBET HE AaH
HU Ha OJIH BOTIPOC.

11



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

1. Uwuknbl while u for. dyHKuUmA range.
2. OyHKuMK ana GUAbTPaLUM U CTAaTUCTUYECKOTO aHaAn3a AaHHbIX C nomoLlbio Pandas.

IIpoueaypa npoBenenus
3a4yét mpoBOIUTCS B yCTHOM (hopMe 1o Omieram.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: NJ-2yk-1 Mcnonap3yeT cucTeMHBIN MOAXO A PEIICHUS
IIOCTaBJICHHBIX 33124

Bonpocel, 3a1anns
1.ITpoctsie oneparuu. Yucna c niaBarouuil Toukoil. Bozsenenue B crenens. HenonHoe
YaCTHOE M OCTATOK OT LIEJIOYHUCICHHOTO JeJICHHS.
2.Ctpoku u oneparuu Haja HuMH. [lepemennbie u paboTa ¢ HUMH.
3.@OyHKIMY BBOJA U BBIBOAA.
4.Jlornueckue BoIpakeHus U cpaBHeHus. Muactpykuun if u else. bynesa noruka. [Ipuopurer
OIIEpaTOPOB.
5.Cnucku: onepauuy U QyHKIIUU
6.1luxnsr while u for. @ynkuus range.
7.OYHKIMY U UX apryMeHThl. Bo3BpaT u3 pyHkuuii. @yHKIIMHU KaK O0BEKTHI.
8.Moaynu. CrannapTHble OUOINOTEKU U pip.
9.Uckmouenus: ux BbI30B U 00padoTka. MncTpykuus finally. YTBepxnenus.
10.Pabora c aitnamu. OTkpeiTHE PaliIOB U YTECHHUE/3AMUCH TAHHBIX.
11.Tumnbr 00BEKTOB: none, cioBapu, KopTexku. OyHKIMHU ciioBapei u cpe3bl. CIIUCKOBOE
BKJIIOUEHHUE.
12.®@opmartupoBaHue CTPOK. AHAIU3ATOP TEKCTA.
13.®ynkunonansHoe nporpammuposanue. @ynkuuu lambda, map u filter.
14.I'eneparopsl. Jlekopatopsl. Pexypcus.
15.006bexkTHO-0OpueHTHpoBaHHOE porpamMupoBanue (OOIT). Kiaccsl 1 ux cBoicTBa.
16.HacnenoBanue. Marndeckre METOIbI U MEPEOIIPEICTICHUE.
17.2)Ku3nenHsblit ki o0bekTa. COKphITHE TaHHBIX. MeTo/bl KJlacca U CTaTHYECKUE METO/IBI.
18.Perynsipubie Boipaxenus. Kiaccsl ciMBOJIOB. MeTacuMBOIIbL. TepHApHBIN OniepaTop.
19.bubanorexu 1yt 06padoTku JaHHbIX: Numpy, Scipy, Pandas, Matplotlib.
20.MaccuBbl Numpy 1 oniepanyu HaJi HUMHU.
21.Ctpykrypsl Pandas: Series u Dataframe.
22 . @yHKkuMH i GUIBTPaLMK U CTATUCTUYECKOTO aHAJIM3a JaHHBIX ¢ momolsio Pandas.
23.Buzyanu3anus JaHHbIX ¢ momolbio Matplotlib.
24.OcHoBHBIC OUOTHOTEKH IS pEIICHHs MPUKIaAHbIX 3a1a4: Scikit-learn, TensorFlow,
PyTorch, Keras, OpenCV.
25.Peanuzaius penieHus 3a1a4 JUHEHHON perpeccui, KiacCu(PpUKauu 1 KJIacTepU3aliu ¢
nomonipto 6ubmmorexu Scikit-learn.



26.Pabota ¢ n300pakeHUsIMU U KOMITBIOTEPHOE 3peHue ¢ ucnonb3oBanuem OpenCV.

27.BBenenue B MammHHOE 00yueHue ¢ mpumeHenneM ouommoreku TensorFlow u Keras.

MartepuaJbl 1Jii IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Kakum Oyzet pe3ysibTaT JaHHOW CTPOKH, BhINOJMHsAeMol B Python?
>>> print (1 + 4*3)
OTtBeTsI:
1) 12
2) 15
3)13
Bepwnsriii oret: [IpaBunbHbIif oTBeT: 3) 13
2.Kakum Oyzer pe3ynbTaT TaHHON CTPOKH, BBIMOIHSAEMOM B Python?
>>> print ( (3**2)/12)
OTBeThI:
[TocuuTaTh Bpy4HYIO BhIpaXX€HHE CTOsIIee B aprymenTe GyHKuuu print() U Ha3BaTh €ro
pe3ynbTar
Bepnwsiit orBet: [IpaBuibHbIi OTBET: 4

3.Kaxkoit u3 cneayrommx onepaTropoB UCHOIb3yeTCs JIJIs BBIYUCICHUS OCTAaTKa OT JACJICHUS?

OtBeTsl:
1)1/
2) *%*
3) %
4)/
Bepnpiii otet: [IpaBuibHbiii oTBET: 3) %
4.Kakum OyZeT pe3ysbTaT 3TOH IporpaMMbl, BEIMOJIHEHHOH B Python?
>>> spam = “7”
>>> spam = spam + “0”
>>> eggs = int(spam) + 3
>>> print(float(eggs))
OTBeThI:
1) 73.0
2) 10.0
3) 703
Bepnsriit otet: [IpaBunbHbIi oTBeT: 1) 73.0
5.Kakum Oyner pe3ynpTaT 3TON NpOrpaMMel, BeIOJIHEHHOH B Python?
>>>x=5
>>>y=X+3
>>>y = int(str(y) + “2”)
>>> print(y)
OTBeThI:
[TpoiiTrchk MO anropuT™My NpOTrpaMMbl U IOCYUTATh BPYUHYIO PE3YIIbTAT €€ PaboThI
Bepnsiit otBet: [IpaBuibHBI OTBET: 82
6.Kakum Oyzer pe3ynbTaT 3TOH MpOrpaMMBl, BEITOJIHEHHOH B Python?
>>>x=3
>>>num = 17
>>> print(num % Xx)
OtBeThI:
[TpoiiTuCh MO aNropuTMy MPOrpPaMMBbI U MOCUUTATh BPYUHYIO PE3YNIbTAT €€ paboThl
Bepnplii otBet: [IpaBunbHbIil OTBET: 2
7.Kaxum Oyner pe3yabTaT 3TOi MporpaMmsl, BeIITOJIIHEHHOH B Python?
>>>list=1[1, 1, 2, 3,5, 8, 13]
>>> print(list[list[4]])
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OTBeThI:
[TpoiTuCh MO aNropuTMy MPOrPAMMBI U IOCUUTATh BPYUHYIO PE3YIbTAT €€ paboThl
Bepnplii oteT: [IpaBuibHbIi OTBET: 8
8.Uto caenaer aTa mporpamMma, BeIIoIHeHHas Ha Python?
>>> for i in range(10):
>>>  jfnoti% 2==0:
>>> print(i+1)
OTtBeTsI:
1) BeIBeslEeT BCce HEeUeTHBIEC yncia ot 1 10 9
2) BBIBENIET Bce ueTHBIC uncia ot 0 1o 8
3) BbIBEJIET BCe YeTHBIC yucia ot 2 10 10
Bepnsriii orBeT: [IpaBuibHBIN OTBET: 3) BBIBEACT BCE YeTHBIE ynciia oT 2 10 10
9.CKOIBKO CTpOYEK BBIBEJIET AT Mporpamma?
>>> while False:
>>>  print("Looping...")
OTtBeTsI:
1) beckoHeuHOE KOJIIMYECTBO
2)0
3)1
Bepnsriii oreT: [IpaBunbHbIin oTBeT: 2) 0
10.Yto BBIBEAET 3TA IporpamMmma’?
>>> [etters = ['X', ‘y’, ‘Z°]
>>> Jetters.insert(1, ‘w’)
>>> print(letters[2])
OTBeTHI:
[TpolTUCH MO aNTrOPUTMY MIPOTPAMMBI M IOCUUTATH BPYUHYIO PE3YIbTAT €€ paboThI
Bepnsiii otBeT: IIpaBunbHbIi OTBET: y
11.3anonHuTe MpOMycKu: onpeaenute GyHKIUIO, 3a7aifTe eif 1Ba Yiclia B KaUYeCTBE €€ ABYX
apryMEHTOB U BEPHUTE MEHBIIIEE U3 HUX.
>>>  min(x,y):
>>>  fx<z=y

>>> return x

>>>  else:

>>> y
OTBeTHI:

BcenomuuTh cunTakcuc si3bika Python, kacatomuiicss 00baBneHus QyHKIIMM U BO3BpaTa U3 Hee.
Bepnpriii otet: [IpaBuibHbiil oTBEeT: >>> def min(x,y): >>> if x<=y : >>> return x >>>
else: >>> return y

12.Kak Ob1 Bol Be13Banu gpyHkuuio randint, ecim oHa ObUIa KMIIOPTUPOBAHA CIIETYIOIIUM

obpazom?

>>> from random import randint as rnd_int
OtBeThI:

1) random.rnd_int

2) randint

3) rnd_int
Bepusriit otet: [IpaBunbHblit oTBeT: 3) rnd_int

13.Kakum Oynet camoe O0JbIII0€ YHCI0, KOTOPOE BEPHET ATa mporpamMma’?

>>> def print_nums(x):

>>>  foriin range(x):

>>> print(i)

>>> return

>>> print_nums(10)
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OTBeThI:

[TpoiTuCh MO aNropuTMy MPOrPAMMBI U IOCUUTATh BPYUHYIO PE3YIbTAT €€ paboThl
Bepnsiii otBet: [IpaBunbHblil oTBET: 0

14.YTo BeIBEAET ATa Iporpamma’?

>>> def func(x):

>>>  res=0

>>>  foriinrange(x):

>>> res +=i

>>>  return res

>>> print(func(4))
OTBeTHI:

[TpolTUCH MO aNrOpUTMY MPOTrPAMMBI U TOCUUTATH BPYUHYIO PE3YIIbTAT €€ paboThI
Bepnpiii otBet: [IpaBuibHbIi OTBET: 6

15.B0o3MOKHO 1 caienaTh cpe3 KopTexa?
OTBeTHI:

1) Her

2) da
Bepnsriii oteT: [1paBuibHbIi oTBeT: 2) Jla

16.Kakoii cpe3 crircka 000pauyuBaeT MOPsI0K AIIEMEHTOB B CIIHCKE numbers?
OTtBeTsI:

1) numbers][::-1]

2) numbers][::]

3) numbers[-1::]
Bepusiit otBet: IIpaBuiabHbiil oTBET: 1) numbers|::-1]

17.Yem siBisieTcsl HEU3MEHSIEMbIN CIIMCOK?
OTtBeTsI:

1) Yucno

2) CnoBapb

3) Koprex
Bepusiit otet: IIpaBuibhblil oTBeT: 3) Koprex

18.Yto Bo3Bpaiiaerca QyHKIUIMU, KOTOPbIE HE UMEIOT HUHCTPYKIIMHU return?
OTBeTsI:

1) False

2) None

3)0
Bepusliit otet: IIpaBuibHbIil oTBeT: 2) None

19.Kakoii 3 3THX METaCHMBOJIOB HE OTHOCUTCS K OTIEpAIHsIM C YITOMUHAHHUSIMH?
OTBeTsI:

1) +

2)\

3)*
Bepwnsiii otBet: [IpaBunbHblif oTBET: 2) \

20.CxonpKo Tpymm B peryispHoM Beipakenuu (ab)(c(d(e)f))(g) ?
OTBeThI:

BcenomuuTh cunTakcuc s3bika Python, kacaromuiics rpymn, U TOCYUTATh UX KOJIUYECTBO
BepHsiit otBet: IIpaBunbHbINM OTBET: 5

21.Kakoe uncio HE BepHeT 3Ta mporpamma?

>>> try:

>>>  print(1)

>>>  print(20/0)

>>>  print(2)

>>> except ZeroDivisionError:
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>>>  print(3)
>>> finally:
>>>  print(4)
OTtBeTsI:
1)2
2)4
3)3
Bepnsriii oteT: [1paBuibHbIi oTBeT: 1) 2
22 Kakum Oyner camoe O0JIbIII0e YMCII0, KOTOPOE BEPHET ATa mporpamma’?
>>>ry:
>>>  print(1)
>>> assert2 +2 ==
>>> except AssertionError:
>>>  print(3)
>>> except:
>>>  print(4)
OTBeTHI:
[TpoHTUCH MO aNTrOPUTMY MIPOTPAMMBI M TIOCUUTATH BPYUHYIO PE3YIbTAT €€ paboThI
Bepnpiii otBet: [IpaBuibHbIil 0OTBET: 3
23.YTo BepHeT 3Ta nporpamma’?
>>> nums = (55, 44, 33, 22)
>>> print(max(min(nums[:2]), abs(-42)))
OTBeTHI:
[TpoHTUCH MO aNTrOPUTMY MIPOTPAMMBI M IOCUUTATH BPYUHYIO PE3YNIbTAT €€ paObOThI
Bepnpiii otBet: [IpaBuibHblil 0TBET: 44
24 Kakum OyneT pe3yibTar 3TOU MporpaMMsbl?
>>> def func(**kwargs):
>>>  print(kwargs["zero])
>>> func (a =0, zero = 8)
OTBeTsI:
[TpoiiTuCh MO aNroOpuTMy MPOrPaMMBbI U TOCUNUTATh BPYUHYIO PE3YJIbTAT €€ pabOThI
Bepnbplii otBeT: [IpaBuibHbIi OTBET: §
25.Kakum Oynert pe3ynbTaT 3TOH MporpamMmsbl?
>>>nums = {1, 2, 3, 4, 5, 6}
>>>nums = {0, 1, 2, 3} & nums
>>> nums = filter(lambda x:x>1, nums)
>>> print(len(list(nums)))
OTBeTsI:
[TpoiiTuCh MO aNropuTMy MPOrpPaMMBbI U TOCUUTATh BPYUHYIO PE3YJIbTAT €€ paboThl
Bepnbplii otBet: [IpaBunbHbIi OTBET: 2
26.Kakast 13 npeCTaBI€HHBIX CTPOK MPOrPaMMbl BEIYUCIUT CyMMY 3JIEMEHTOB CTOJIOLIOB B
JByMEpHOM Maccuse “arr” B Numpy?
OTtBeTHI:
1) arr.sum()
2) arr.sum(axis = 0)
3) arr.sum(axis = 1)
Bepwnrriit otet: [IpaBunbHbIil oTBeT: 2) arr.sum(axis = 0)
27.Kakoi MeToJ] TO3BOJISIET MOCYUTATh CTATUCTHUECKUE XapaKTEPUCTUKH ISl 0ObEKTOB Series
iy Kaxaoro cronbia Dataframe B Pandas?
OTBeTsI:
BcnomMunTh QyHKITMM 1 METOJIBI, BXOosAIIre B Onoimmoreky Pandas
Bepusriit otet: IIpaBuibHbIil oTBeT: describe()

16



28.Kakast pyHKIIUS HCIIONB3YETCs A BBITOJHEHUS MAaTPUYHOTO YMHOKEHHUs: B Numpy?
OtBeTsI:
BenoMHUTE GyHKIIMU M METOABI, BXOAIINE B Onbmmnoreky Numpy
Bepnsriii oteT: [IpaBuibHBI oTBET: numpy.matmul()
29.Kaxkas pyHKIUS TTO3BOJIET CYUUTATh MAaCCUB CTPOK M3 TEKCTOBOTO daiina (.txt) B Numpy?
OTtBeTsI:
BcenoMHUTE GyHKIMU B METOABI, BXOAIINME B Onbmnoreky Numpy
Bepnsiii oteT: [IpaBuibHbIi 0TBET: numpy.genfromtxt()
30.Kakas ¢ynkus nmo3sossier cuutath Dataframe n3 TeKCTOBBIX (ailyioB ¢ pa3enuTensiMu
(.csv) B Pandas?
OTBeTHI:
BcnoMauTh GYHKIIMM U METOJIBI, BXOIs1IKe B OnbmoTteky Pandas
Bepusriii otet: [IpaBunbHblil oTBeT: pandas.read csv()
31.Kakoit meTo1 mo3BoJIsieT coxpaHuTh Dataframe B TeKCTOBBIN (aiin ¢ pazaeauTensiMu (.Csv)
B Pandas?
OTtBeTsI:
BcenoMHUTE QyHKIIMU U METO/BI, BXosmue B Onbmnorexy Pandas
Bepnpiii otet: [IpaBunbHbliil 0TBeT: pandas.Dataframe.to _csv()
32 3anumuTe Ko i puiibTpanuu crondna ‘x' u3 Dataframe ‘df” ¢ momomrsio ¢punbTpa
CKOJIB3SIIIEero cpeanero ¢ mupuHoii okHa N. (IIpumenuTe cyniecTByromme MeTo bl
ouomoteku Pandas)
OTtBeTsI:
BcenomHuTE QyHKIIMEU M METOABI, BXosmue B Onbmuorexy Pandas, u 3amucars kox
POrPaMMBI
Bepusiit otet: [TpaBuibhblit oTBet: df]'x'].rolling(window=N).mean().iloc[N-1:].values
33.3anummTe KoJ Aj1s MOCTPOSHUSI MAaTPUIIBI U3 rpaduKoB pa3OopPOCOB MEXKIY 3HAUYCHUSIMU
cTonbmoB u3 Dataframe ‘df” ¢ npuMenennem cymiecTByromux Metoa0B onbdanorekn Pandas.
OTBeTsI:
BcnomauTh QyHKIIMM U METO/IBI, BXoasIIKe B Onbimmoreky Pandas, u 3anmucats ko
POTPaMMBI
Bepnsiii otBet: [IpaBunbhbliit oTBeT: df.plotting scatter matrix()
34.IlponomxkuTte KOI IUIsl pEIeHUs 3a/1auul JIMHEHHOU perpeccuu (u1st MaccuBOB “X” 1 “Y™) ¢
oMoMIbI0 cpeacTB Onbmmoteku Scikit-learn u BeiBeuTE 3HaAUEHUS KOAPPHUIIUEHTOB
anmnpoKcUMaluy JuHeHHo! ¢pyHkuuent (y = k*x + b).
>>> from sklearn.model_selection import train_test_split
>>> from sklearn.linear_model import LinearRegression
>>> model = LinearRegression()
>>> X train, X_test, Y_train, Y_test = train_test split(X, Y, test_size = 0.3, random_state=1)
>>> L.
OTBeThI:
BcnomunTh GyHKIIMM 1 METOIBI, BXOIsIMe B OnbimoTeky Scikit-learn, u 3amucath Ko
POTPaMMBI
Bepnpsiii otet: [IpaBuibHbii orBeT: >>> model fit(X train, Y _train) >>>
model.intercept_ >>> model.coef
35.Hanumure Kox Ui mocTpoeHus rpaduka QyHkiuu kocunyc Ha otpeske ot 0 1o 10.
(ITpumenuTte st aToro 6ubmmorexkn Numpy u Matplotlib)
OTBeTHI:
BenomMHUTE GyHKIMU M METOABI, BXosIKe B Onbnuoreku Numpy u Matplotlib, u 3anucarts
KOJI TTPOTPaMMBbI
Bepusriit otet: [IpaBuibHbIi oTBET: >>> import matplotlib.pyplot as plt >>> import
numpy as np >>> x = np.linspace(0, 10, 1000) >>> plt.plot(x, np.cos(x))
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evinoneHuss 3uanus: OTBETHI JaHBI BEPHO, YETKO cHOPMYITUPOBAHBI

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonenus 3uanus: CylniecTBeHHas 4acTb OTBETOB - BepHas. B yvactu
OTBETOB €CTh HE3HAYHUTEIIbHBIC HEJOCTATKH

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonnenus 3uanus: OCHOBHAs YacTh OTBETOB - BepHasi. Ha Borpocs!
yIIIyOJICHHOTO YPOBHS OTBET HE JIaH

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OTBEThl HE JaHbl WIN NPEUMYIIECTBEHHO
HEBEPHBI

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U 3a4ETHOM COCTABIISAOIINX.
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