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ObWMWE CBEAEHUA N BIBOP BAPUAHTA

KonTponbHasi paboTa COCTOUT W3 psjla 3aJaHUM, BBINOJHEHUE
KOTOPBIX HEOOXOAMMO JJii OCBOEHHUS MUCUUIUIUHBL. OIHU U3 3adaHui
BBITIOJIHSIFOTCS BHE 3aBUCHMOCTH OT HOMEpA BapuaHTa, a APYTrrue 3aJaHus
BBITIOJIHSIFOTCA [0 HOMEPY 3aYETHOW KHIDKKHU. 3aaHUs, KOTOPBIE IS
BBITIOJTHEHHS TPEOYIOT HOMEpPA 3a4ETHOM KHUKKH OTMEUEHBI CIIEYIOIIEH
HA/IMUCHIO

BHUMAHMUE:
BapuanT 3agaHusi BbIOMpaeTcs Mo mocjeaned nuppe Homepa
3a4E€THON KHUKKH.




3AONAHUE Ne 1. PaboTa c OCHOBHbIMM CTaHAAPTHbIMU TUNAMU U

onepauuammM A3blka NporpammupoBaHua Python

HGJ’IB — HU3YYUTb OCHOBHBLIC BCTPOCHHBLIC THIIbI 00BEKTOB H QJICMCHTAPHLBIC

omepaluu si3bika mporpamMmmupoBanus Python.

[Tonaxmouaembie OUOIUOTEKU: OTCYTCTBYIOT.

Onucanmue 3aJaHuA

1) BrinonHuTe 351eMeHTapHbBIE MATEMAaTUYECKUE ONEPAlly HaJ CIEAYOINMU

quCJIaMH U 3aIl10JTHUTC Ta6m/1uy:

Onepanabl MaremaTnuyeckne onepanuu
s =] = ] 7 ] =711
45 12
23.12 3.22
3 +4j 5 + 10j
2) BeinosiuTe onepanuu Haj CTPOKOU U 3aMOJTHUTE TaOIUIbI:
Crtpoka S Onepauun
len(S) S[2] S[-1] S[1:5] S[2:] S + ‘what’
‘Example’
Crpoka S Onepanun
S$*3 S.find(‘am’) S.replace(‘am’, ‘QWE’)
‘Example’




3) BeinosiHuTe onepanuu HajJ COUCKOM U 3aMIOJTHUTE TaOJIHIIbI:

Cnucok L Onepanuu
len(L) L[2] L[0][2]
[‘have’, 678, 12.45]
Cnucok L Onepanuu
L+[q’, 1] L.append[3] L.pop(1)
[‘have’, 678, 12.45]
Cnucok L Onepanuu
L.sort() L.reverse() L[100]
[lcl’ lal’ lf’]
Cnucok L Onepanuu
L[2] L[2](2]

‘abc’]]

[[1, 5], ["aqw’, 7], [2.67, 2+3]

4) BeinoyiHUTE Onepalu Hajl CIoBapEéM

D = {‘name’: 'NéTp’, ‘age’: 20, ‘group’: ‘M3UCH11’}

Y 3aTI0JIHUTE TaOJIUILY:

MeTton

Pe3yJILTaT BBIITOJIHCHU A

D.keys()

D.values()




D[‘group’]

D[‘stature '] =190

del(D[‘age’])

D[‘age’]

5) Beinmonuute onepanuu Hajl KOPTEKEM
T - (lal’ lbl’ lcl’ lal)

Y 3aTI0JIHUTE TaOJIUILY:

MeTton

Pe3yJILTaT BBIITOJIHCHU A

len(T)

T+(3,12,3)

T.index(‘b’)

T.count(‘a’)

T.count(3)

T[1] = ‘group’




3AOAHUE Ne 2. OtpaboTKa OCHOBHbIX 91€MEHTOB UHCTPYKLMN A3bIKa
nporpammmpoBaHua Python

[{eqb — W3YYHUTH OCHOBHBIE 3JIEMEHTHI MHCTPYKLHH SA3bIKa MPOTPAMMHPOBAHUS
Python.

[Tonaxmouaembie OMOIUOTEKU: OTCYTCTBYIOT.

Onucanmue 3aJaHuA

1)  Hamumwure mporpammy, KOTOpas A0JKHA BBIMOJHUTH CYMMUPOBAHHUE YETHBIX
yucen [2, 21,43, 67, 24, 67, 68, 22,32, 27, 89, 45, 46, 20, 88] ucnions3ys onepaTop
if-else u ukn for; oneparop if-else u uki while.

2)  Hamummwute mnpocrteiiyo mOporpaMmy — KalbKyJsITOp, KoTopas Oyner
peaau30BBIBaTh YETHIpE apuPmMeTuyecKux aeucTeus: +, -, *, /

[Topsimok paboTHI TaKOM MpOrpaMMbl B KOHCOJIU CIETYIOIINN:

(yughpol «2», «3» u cumeon «+» 6600um noav3osameinn)

HoBoe BbluucneHue:

a=2
onepauua: +
b=3

PesynbtaT: 2+3 =5
Mpoaomkntb? [a/H]

[Topsnok pa6otsl Eciu monas30BaTennb OTBET «J1» WU «/JI», HO HAYMHACTCS HOBBIM
ceaHc BbluMcieHMs. Ecnu monb3oBaTenb OTBETUT «H» Wik «H», To mporpamma
3aBepIIacT CBOIO padoTy.

[IpuMep KOHCOJIBHBIX COOOIIEHUN MPOTPaMMBbl KaJbKyJIATOpa MOKa3aH Ha PUCYHKE
HUXKE:



Hosoe BbluUCNEHMue:

a=2

onepaumsa: +
b=3

PesynbTart: 2.0 + 3.0
Mpopmonxutb? [p/Hlp

HoBoe BblMUCNIEeHue:

a=3

onepauusa: /

b =2

PesynbTar: 3.0 / 2.0
Mpoponxutb? [A/H]H

Jlns peanu3zanuu mporpamMMbl KallbKyJISITOP MOJE3HbI CAeAyonme QyHKIUU:
input(...) - cuUTEIBaHNE TAHHBIX C KOHCOJIH.
float(...) - mpuBeneHNE CTPOKH K BEIIECTBEHHOMY YHUCITY.

print(...) - BRIBOJ JaHHBIX B KOHCOJIb.



3AOAHUE Ne 3. NpumeHeHue napagmUrmbl CTPYKTYPHOTO
NpPOrpaMmmmnpoBaHmMA A3blKa NporpammmnpoBaHma Python

I[lenb —  W3y4yduThb OCHOBBI  pealU3allMM  HapagurMbl  CTPYKTYPHOIO
MpOrpaMMUPOBAaHUS Ha SI3bIKE MporpammupoBanus Python.

[NonxmrouaeMble OMOIUOTEKHU: math.
Onucanue 3a1aHNA

VYcoBepilleHCTBYIITE MPOrpaMMy KallbKYJIsTOpa, A00aBUB B MPOrpaMmy
BBIYUCJIEHUE CYMMBI MOCIEI0BATENIbHOCTU YUCEN, CPEIHEr0 apu(METHUECKOro U
BBIYHCIICHUE KOPHEN KBAIPATHOTO YPABHEHHUS.

[IporpamMma AoJKHA TMPENOCTABIAThH MHTEPAKTUBHBIM HHTEpdeiic padoTh
yepe3 KOHCOJIb, KOTOPBIM paboTaeT HUKIWYECKH W TMO3BOJSET IMOJIb30BATEIIO
HaxOJUTCS B IOCTOSIHHOM ce€aHce pabOThI C IPOTrpaMMOH.

OpranuzoBaTh IporpaMMy HeOOXOJIUMO B BUJE (DYHKIUI:

OcHOBHasi mporpaMma peaJlnu3yeT HWHTEPAKTUBHBIM CEAaHC C MOJIb30BaTEIEM
MO3BOJISISI MY BBIOUPATh TO, UTO MOJIb30BATENb JKEJIA€T BHIYUCIUTD. B 3aBuCcHMOCTH
OT TOTO 4YTO TOJb30BAaTENb BHIOpPAN BBI3BIBACTCS MporpaMMHasl (yHKIUs
(moamporpamma) AJisi peaiu3alii COOTBETCTBYIOIIUX BHIYUCICHUN.

OyHKIMY B TPOrpaMMe, TO €CTh TO, YTO JIOJKHO OBITh peann3oBaHHO kak def:

e OObIYHBIE BBIYKMCICHUS — TEMEPh KAJIbKYJISTOpP, KOTOPBIA peaan3oBal
OOBIYHBIE BEIYUCIICHUSI CTAHOBUTHLCS OTACIBHON (DYHKITUEH.

e Brruncienue cyMMbI TOCJIEI0BATEILHOCTH YUCEN.
e Brruncnenue cpeaHero apupmMeTuyeckoro nociae10BaTeIbHOCTH YUCEN.

e BrlunciieHue KOpHEN KBAIPATHOTO YPABHEHUS.

OrpannyeHue: u3 MOIVJIiE math MOXKHO WCITOJIL30BATH TOJLKO MVHKIMIO sqrt().

[IpuMepbl KOHCOJNBHBIX COOOIIEHHI MPOrpaMMbl KaldbKyJsTOpa IMOKa3aHbl Ha
PUCYHKAaX HHUXKE:
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HoBoe BblYMCNEHHE:

06blyHbIn Kanbkynatop: KAJIK wnu CALC

Cymma 3HaueHuin: CYM unmn SUM

CpepgHee apupmeTuyeckoe: CPO wnu AVR
KesapgpaTHoe ypaBHeHue: KBYP wnu SQ

BT M3 pexumMa: BBeguTe nMibon Opyron cu

Baw BbiGOp: Kank

a=2

onepauus: *

b =12

PesynbTat: 2.0 * 12.0 = 24.0
Mpoponxuts? [a/Hlf}

Mpoponxutb? [p/Hlp
HoBoe BbluMCNEHUE:

06bi4HbIN KanbkynaTop: KAJIKK wnu CALC

Cymma 3HayeHuin: CYM unmn SUM

CpepHee apudMeTuyeckoe: CPO wnm AVR
KesapgpaTHoe ypaBHeHue: KBYP wunu SQ

BuiiTM U3 pexuMa: BBeguTe niwboit gpyron cu

Baw Bbibop: cpa

Beegute uucna 4yepes npoben: 3 4 5 10.24
Pesynbtat: CP[1 = 5.5600000000000005
Mpoponxuts? [a/H]f]

HoBoe BblYUCNEHUe:

06bl4HbIN KanbkynaTop: KAJIK wnn CALC

Cymma 3HauyeHun: CYM wnu SUM

CpegHee apudMeTnyeckoe: CPO unmn AVR
KsapgpaTHoe ypaBHeHue: KBYP uwnu SQ

BoiTM U3 pexuma: BBepguTe nwbon Apyrom CUMBON

Baw BbibOp: CcyMm
Beegute uucna yepes npoben: 1 2 3.5 4.1

PesynbTtat: CYM = 10.6
Mpoponxutb? [Aa/Hlg

Npoponxutb? [p/HlA

HoBoe BblYMCNEHMe:

06biuHbIM KanbkynaTop: KAJIK wnu CALC

CymMa 3HauveHun: CYM unmu SUM

CpepgHee apudMeTuyeckoe: CPO unu AVR
KeagpaTHoe ypaBHeHue: KBYP wnu SQ

BoiiTM 13 pexuMa: BeBeauTe nwbon opyron Cumg
Baw Bbibop: KBYp

BbIMMCNIEHUE KOPHEN KBAOPATHOIO0 YPABHEHUA
Ax (x*2) +Bxx+C=20

Beegute KO3QUUMEHTH YpaBHEHUS

KopHu:
—0.3333333333333333 + j0.4714045207910317
—-0.3333333333333333 - j0.4714045207910317

Npoponxuts? [a/Hlf]
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3ANAHUE Ne 4. Pa3zpaboTKa aneMeHTapHOro Knacca Ha fi3blke
nporpammmpoBaHua Python

[lenb — W3y4YUTHh OCHOBBI peau3aluu MapajurMbl 00bEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBaHus  (peanu3anus  COOCTBEHHBIX  KJIAacCOB) Ha  fA3bIKE
nporpammupoBanus Python.

[Tongxmouaemble OMONIMOTEKU: BO3MOXKHO MOTPEOyeTCSs B HEKOTOPHIX BapHaHTaX
math.

Onucanmue 3aJaHuA

Peanu3oBaTh 10OJIL30BaTEILCKUM KJIACC B COOTBETCTBHU C BapHaHTOM 3aJlaHU.

BHUMAHMUE:
BapuanT 3aganusi BbIOMpaeTcs Mo mocjeaned nuppe Homepa
3a4E€THON KHUKKH.

MHorue u3 NpeAcCTABJECHHBIX 32IaHUMH UMEKT peaju3alUui0 B CTaHAAPTHBIX
Oubsmorekax s3bika mnporpammuposanusi Python, HO 29TO YYEBHBIE
3AJAUU U TMOOTOMY TPEBYETCA HNPEIJOXUTb CBOIO
PEAJIM3ALINIO KJIACCOB!

Bapuanrt Ne (:
Coznats knacc Employee - corpyanuk. Knacc q0/KeH BKIIIOYATh:

e [i0JI€ TUIA int 1JIs1 XpaHEHHUSI HOMEPA COTPYIHHKA;
e [i0JIe TUIA int 1JIs1 XpaHEHHUsS] HOMEpA OTIENA
e [I0JI€ THUIIA String JJIsi XpaHEHHSI UMEHU COTPYAHUKA;

e u noJje tumna float AJIA XpaHCHHUA BCJIIMYKMHEBI €0 OKJIaaa.

JlaHHBIE KJacca MNOJDKHBl WHULUAIA3UPOBATHCS YEpPE3 KOHCTPYKTOP M 4Yepes
CBOWCTBA, MOAYMAaWTe I KaKUX IOJEH CBOWCTBA HYXHBI TOJIbKO UTEHUE, a JJIA
KaKUX — JJIs1 YTCHUS U 3aIKUCH.
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MGTOI[I)I Kj1acCca AOJI?KHBI ITIO3BOJIATH.

® [I0JIb30BATENI0 OTOOPAKATh JaHHBIE KJIacca;
® [IEPEBOJUTH COTPYJAHUKA B IPYTOM OTHEIL.

Hanucars nporpamMmmy, KOTOpast 3apOCHUT MOJIb30BATENS BBECTH JAHHBIE JJISI TPEX
COTPYJIHUKOB U BBIBEJIET MOJYy4YEHHYI0 HH(pOpMaiuio Ha 3kpaH. [lo mepeBoauTh
COTPYJHUKA B Pa3HbIC OTIEIIBI.

Bapuanr Ne 1:

Cospare knacc Int, umuTupyromuid ctaHgapTHeId Tun integer. Ilo ymomdanuto
DK3EMIUIAP KJlacca TOJDKEH HWHULMAIU3UPOBATHCA HyJEM. EIMHCTBEHHOE IOJIE
9TOr0 Kjiacca JOJDKHO UMETH THll Int.

Coznate CBOMCTBO, KOTOpO€ OyAeT yCTaHaBIMBAaTh 3HAYEHHUE MOJIA B TpeOyemoe
3HA4YE€HUE U MO3BOJIATH MOJy4YaTh €ro 3HaYEHUE.

OHpeI[eJ'H/ITB MCTOAbI, KOTOPLIC IIO3BOJIATH:

® BBINOJHATHL OCHOBHBIE apudmeruueckue newcrsus (+, -, *, /) Ham AByms
oObekTaMu THMa Int U Kak pe3yJbTaT BO3BpalllaTh 00BEKT THMa Int;

e mpeoOpa3oBaTh TUMA INt B CTPOKY;

® 3aMEHITh 4YHUCJA, U3 KOTOPBIX COCTOMT 3HaueHWe Tuma Int ,Ha
COOTBETCTBYIOIIMI CIUCOK Ha3BaHWil uucen. Hampumep, mycte tun Int
coAepXuT 3HadeHue 536, Tormga MeTo] JOJDKEH BbIJaBaTh CIHCOK [‘naTy’,

[¢

TpU', ‘wectb’].

Hanwucate mnporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBATH pabOTy CBOICTB
METOAO0B dK3EeMILIApa Kitacca Int.

Bapuanrt Ne 2:

PeanmzoBate knacc Complex Tmma komIniekcHOe duciio. Ilons: BemecTBeHHas
COCTaBJIAIOIIAs], MHUMAasl COCTaBJISIONIAS.

PeanuzoBath cBOIICTBA BO3BpaIAIOIIHE:
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¢ BCHICCTBCHHYIO YaCTh KOMILJICKCHOI'O YHMCJIa,
¢ MHHUMYIO YaCTb KOMIIJICKCHOI'O Y1 CJia,
¢ MOAYJIb KOMIIJICKCHOI'O YMCJia U €I'o yrijia,

¢  YIoJI KOMINUICKCHOI'O YucJia.
Peann3oBaTh METO/IbI IIO3BOJISIIOIIUE:

® OCYIIECTBISATh YMHOKEHHE KOMIUICKCHBIX YHCEIT;

® OCYIIECTBISATH CIOKCHNUE/BRIYNTAHNE KOMITJICKCHBIX YHCET;

e BO3BpalllcCHWEC 3HAYCHHE KOMILUIEKCHOTO 4YHCIa B BHAC CTPOKH B
anredpandeckoit hopme;

e BO3BpalllcCHWEC 3HAYCHHE KOMILUIEKCHOTO 4YHCIa B BHJAEC CTPOKH B
MoKasaTeIbHOU opme.

Hamucate mporpamMmy, TO3BOJISIFOIIYIO MPOJEMOHCTPUPOBATH PabOTy CBOWCTB
METOJIOB PK3eMILIsIpa kitacca Complex.

Bapuant Ne 3:

Coznats knacce tuna Date ¢ monsiMu ¥ cBoMicTBamMu (IOMHUTE, YTO B CBOMCTBAaX
JIOJI>KHA OBITh peaan30BaHa MPOBEPKAa KOPPEKTHOCTH MOJTyYaEMbIX TaHHBIX):

e Jenb (1-31);
o wmecsn (1-12);
e 101 (I1eJI0€ YHCIIO).

Knacc nomxeH umeer KOHCTPYKTOpP.
Mertonsr:

e [edarh No madjaoHy «5 ssHBaps 1997 rogay;

e 1meyaTh 1o waodsony «05.01.1997y;

® BBIUUCIATH HHTEPBAJI MEXKIY ABYMS JaTaMU U BO3BpallaTh PA3HUILY B BUJIE
CIUcKa B (hopMate [JIeT, MecsIIeB, THEH .

Hanucate mnporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBATH pPabOTy CBOMCTB
METOAO0B dK3eMIuApa kiacca Date.
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Bapuanr Ne 4:

Cosnate knacc tuna Rectangle. Maummanu3amnys 3Ha4eHUN MOJIEH Kak yepe3
KOHCTPYKTOp, TaK U CBOMCTBA.

[Tonst u cBOMCTBA: BHICOTA U IIMPHUHA (CBOMCTBA NOKHBI MPOBEPSITH KOPPEKTHOCTH
BBEJICHHBIX JIAaHHBIX - 3HAYCHHUS TI0JIEH HE paBHBI HYJIIO U HE OTPULIATEIIbHBIE).

Emi€ cBoiicTBa BRIUMCICHUA: IUJIOMIAIN U IEPUMETpA.
Mertonsr:

® [I€YATH APAMETPOB NPSIMOYTOJIbHUKA;

® pHCOBAaHMSA NPAMOYTOJBHHUKA B KOHCOJIH, TJ€ OJTHA €IMHUIA JJINHBI paBHA
cumBoIy ‘*’, Hanpumep npsmoyronbHUK L x J[ =3 x 5, OyAeT BeIMIsAeTh
TaK

3¢ 2 e >k 3k
* *
3¢ 3k 2 ke 3¢

Hammcate mporpamMmy, MO3BOJISIFOIIYIO MPOJEMOHCTPUPOBATh PabOTy CBOWCTB
METOJIOB dK3eMIUIsIpa Kitacca Rectangle.

Bapuanrt Ne §S:

Cosnatp knacc tuna Circle. annmanu3anys 3Ha4eHUN MMOJIeH KaK depes
KOHCTPYKTOp, TaK U CBOMCTBA.

[Tons u cBOMCTBA: paanycC, KOOPJAUHATHI IIEHTpa (CBOMCTBA AOJAKHBI IPOBEPSITH
KOPPEKTHOCTh BBEJICHHBIX JAHHBIX - 3HAUEHUS MOJIEH HE PaBHBI HYJIIO U HE
OTpHUIIATEIBHBIE).

Emé cBoiicTBa BBIYMCIICHUS: TUIOMIAIH, JJIMHBI OKPY>KHOCTH.
Meton nevyaTy nmapameTpoB OKPYKHOCTH.

Hammcate mporpamMmy, TO3BOJISIFOIIYIO MPOJEMOHCTPUPOBATH PabOTy CBOWCTB
METOJIOB dK3eMILIsipa kiacca Circle.
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Bapuaunrt Ne 6:
Co3nate Ki1acc MHOKECTBO LIENBIX Yucen Set.
Meroapl peann3yroT:

e 100aBIECHUE U YJAJICHUE FJIEMEHTA U3 MHOXECTBA (3aMEThTE, UTO BO
MHOECTBE HaXOJIUTCS TOJbKO YHUKAIbHBIE DJIEMEHTHI!);

e 00BEIUHEHNE MHOYKECTB;
® [IepEeCCUCHUES MHOXKECTB;

® PAa3HOCTb MHOXKCCTB.

Hanucate nporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBATH pPabOTy CBOMCTB
METOAO0B dK3EeMILIApa Kiiacca Set.

Bapuanrt Ne 7:

Co3nate knacc tumna Square. MHunuanuzanus 3Ha4eHUN NoJIEH Kak yepe3
KOHCTPYKTOp, TaK U CBOMCTBA.

Ilong u cBolicTBA;
® IMHA CTOPOHBI (CBOMCTBA JIOKHBI TPOBEPSITH KOPPEKTHOCTHh BBEIACHHBIX
JTAHHBIX - 3HAYEHHUE TOJIsl HE PAaBHO HYJIIO U HE OTPUIATEILHOE).

® KOOpJMHATa JIEBOr0 BEpXHEro yriia X u Y (CBOICTBA IOJKHBI POBEPATH
KOPPEKTHOCTh BBEJICHHBIX JAHHBIX - 3HAUEHUE TOJIs1 HE OTPUIIATEIBHOE).

Emi€ cBoiicTBa BRIUMCICHUA: TUJIOIIAIHN U IEPUMETpA.
Mertonsr:

® [I€YaTH MapamMeTpoOB KBaApaTa ;
® PpHCOBaHMS KBaJpara B KOHCOJIM, T/I€ OJIHA €AUHHUILIA JJIMHBI paBHA CUMBOILY
“*° Hanpumep npsimoyronbHUK I x J[ = 3 x 3, OyAeT BBITIAIETh TaK

sk ok sk
* ok
sk sk ok

® OCYILIECTBJIATH CABUT KBaJpara 1o koopauHaram X u Y.

Hanwucate mporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBAThH PabOTy CBOMCTB
METOAO0B dK3EeMIUIApa Kiracca Square.
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Bapuanrt Ne §:
Co3nath kiacc tTuna Time ¢ moJIsIMU:

e dac (0-23);
o MuHyTHI (0-59);
e cexkyHasl (0-59).

CBoOMCTBA YCTaHOBKU:

e BpeMmeHU (TpOoBEpKa KOPPEKTHOCTHU MOTYyYAEMbIX JaHHBIX);
® T[IOJIy4YCHHUS 4aca;
® [OJIy4YCHUS MUHYT;

¢ JIOJY4YCHHUS CCKYHI.

Nunnmanuzanus sK3eMIUIsapa Kiiacca TakKe JOJDKHA OCYHIECTBIISITHCS YEPe3
KOHCTPYKTOP.

MeTtonsl nevaTu:

e 1eyaTh 1o wadsoHy «16 yacoB 18 MUHYT 3 CEKyHIbI»;
e «4p.m. |8 MUHYT 3 CEKYHIBI».

Hanwucate mnporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBATH pPabOTy CBOMCTB
METOJIOB AK3EMILISIpa Kiracca Time.

Bapuanr Ne 9:
Coznatb knacc Vector.
MeTonsr:

e 100aBJIEHHsI HOBOT'O 3JIEMEHTA B BEKTOP;

e oOpanieHue K OTAeIbHOMY 3JIEMEHTY MO 3aIlaHHOMY HHJIEKCY;

® CJIOKEHHUS U BBIYUTAHUS CO CKASIPOM;

® CJOKEHHUS U BBIYUTAHUS C APYTHUM 00BEKTOM Vector Takoi ke JIIMHBI U

BO3BpaIlleHHE HOBOTO 00beKTa THia Vector.
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Bo3sBpaiaemMoe cBOMCTBO — KOJIMUECTBO (PAKTHUECKUX AIIEMEHTOB MacCuBa (JIMHA
MaccCHBa).

Hanucate nporpammy, MNO3BOJSIONIYIO MPOJAEMOHCTPUPOBATH pabOTy CBOICTB
METOAO0B dK3eMIUIApa Kiracca Vector.
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3AOAHWNE Ne 5. PacwupeHne pyHKUMOHANbHOCTU NOAb30BaTENbCKOro
KNnacca yepes mexaHM3M HacneaoBaHUA

[lenb — U3y4YUTHh OCHOBBI peau3aluu MapaJurMbl 00bEKTHO-OPUEHTUPOBAHHOTO
MporpaMMHUpOBaHus (HacleJOBaHKE) Ha sI3bIKe MporpammMupoBanus Python.

[Tonaxmouaembie OMOIUOTEKU: OTCYTCTBYIOT.

Onucanmue 3aJaHuA

PeanuzoBath Ha60p IMOJBb30BATCIILCKUX KJIACCOB B COOTBCTCTBHMHM C BapHAaHTOM
3aJaHus.

Tpebyercs:

e Omnpenenutb UEPaAPXUIO KIACCOB (B COOTBETCTBUU C BAPUAHTOM — BBIJICTUTH
0a30BbI{ U MPOU3BOJIHBIEC KIACCHI).

e PeanuzoBarh Kiacchl (CaMOCTOSITENBHO 3a/aTh IMOJS, CBOMCTBA U METOMbI
kjacca). Hanucars 1€MOHCTpallMOHHYIO MIPOrpaMMy, B KOTOPOM CO3AAr0TCs
00BEKTHI pa3TMYHBIX KJIACCOB U JIEGMOHCTPUPYETCS U3 padoTa.

BHUMAHMUE:
BapuanT 3agaHusi BbIOMpaeTcs mo mocjeaned nuppe Homepa
3a4E€THON KHUKKH.

Bapuanrt Ne (:

Knaccel — denoBek (uMs, gata poKIeHHs), aOUTYpUEHT (KOJIUYECTBO OasjioB),
CTYAEHT (Kypc, rpynmna, pakyJbTeT), IpenogaBareib (J0JKHOCTb, Kadenpa).

Bapuanr Ne 1:

Kinaccwl — pactenue (Ha3zBaHue, BHUJ), I€PEBO (BO3pACT), LIBETOK (JJIMHA CTEOJIS),
po3a (1BeT).
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Bapuanrt Ne 2:

Kiaccel — kaapsl (ums), pabouuit (cienuanbHOCTD, 11EX), UHXKEeHEp (KBanudukanus,
MoJipa3aeiieHre), aIMUHUCTPAIUS (I0TKHOCTD).

Bapuanrt Ne 3:

Kinaccwt — BI'TY (aapec), pakynbTer (Ha3BaHue), rpynmna (Homep, cTapocTa, Kypc),
noArpymma (HoMep, KOJTUIECTBO CTYACHTOB).

Bapuanrt Ne 4:

Knaccel — medarHoe u3gaHue (M31aTENbCTBO, T'OJl, HA3BaHUE), KypHal (HOMED,
MecsiIl), KHUTa (TeMaTHuKa, aBTOp, KOJIMYECTBO CTPaHUIl), yueOHUK (Ha3HAUYEHUE).

Bapuanr Ne §S:

Knaccel —Mnekonuraromue (pon), MapHOKOMBITHBIE (Cpela OOUTaHUS), NTUIIBI
(XMILHUKH), )KUBOTHOE (BUI, PO/, BEC).

Bapuaunr Ne 6:

Knaccst — Mecto (mmomaab, Ha3BaHHe), 00JacTh (KOJIMYECTBO HACEIEHHBIX
MYHKTOB, PYKOBOJICTBO), TOpoJl (001aCTh, KOJIMYECTBO >KUTENEH, MIP), ACPEBHS
(paiton).

Bapuanr Ne 7:

Knaccet — ToBap (Ha3BaHueE), paJMOTOBApHl (HA3HAUEHHE), MUINEBON MPOIYKT
(oTmen), MOJIOYHBIN TPOAYKT (Pa3HOBUIHOCTH, JAaTa U3TOTOBJIEHUS), TPAH3UCTOP
(Tun, HOMED).

Bapuanr Ne 8:

Knaccet — aBTOMOOUMIBL (Mapka, HOMEp), moe3] (HOMEp, KOJIMYECTBO BaroHOB,
KOJIMYECTBO MMACCAKUPOB B BArOHE), TPAHCIIOPTHOE CPEACTBO (CPEAHsISI CKOPOCTb,
BU/JI TOTUJIMBA, TOJ1 BBIITYCKA).

Bapuanrt Ne 9:

Kiaccsl — 061acTh (MECTO PACIONOKEHHUS), HACEIEHHBIM MYHKT (BU, KOJIUYECTBO
XKUTEJEN), KOPOJIEBCTBO (KOPOJb), FOCY/IapCTBO (Ha3BaHUE, JCHEKHAsl €IUHUIIA,
CUMBOJIUKA, PYKOBOJUTEID).
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3AJAHWNE Ne 6. Pa3paboTKa cMcTemMbl KNaccos, peanmsyowmx MexaHm3m
nonMmopdmamMa, neperpysky onepaTtopos U GyHKUMM 0BpaTHOro BbI30OBa
B A3blKe nporpammunpoBaHua Python

[lenb — W3y4YUTHh OCHOBBI peau3aluu MapagurMbl 00bEKTHO-OPUEHTUPOBAHHOTO
porpaMMupoBaHus (MoauMop¢u3M) Ha si3bIke TporpaMmmupoBanus Python.

[Tonxmouaembie OMOIUOTEKU: OTCYTCTBYIOT.

Kunaccesl, koTOpbIe peA/iaraeTcs peajin3oBarhb B 321aHUH, MMEIOT PeaTu3anuio
B CTAHJAAPTHBIX OMOJIMOTEKAaX s3blka nporpammupoBanus Python, HO 3TO
YUEBHBIE 3AJJAYU U 1109TOMY TPEBYETCA HPEIJIOXHUTD
CBOIO PEAJIM3ALINIO KJTACCOB!

Onucanue 3agaHus
PeanmuzoBatek Tpu Kiacca:

e UserComplex - KOMIUIEKCHOE YHCIIO;
e UserVector — BEKTOp;
e UserMatrix — marpumna.

Bce »3Tu mosb30BaTenbCKHUE KIACCHI  JIOJDKHBI  PEATU30BBIBATH  CIIEAYIOIIUE
EUCTBUA:

® WHULMAIU3AalWs HAYaJbHBIMU 3HAYEHUSIMU Y€pPEe3 KOHCTPYKTOP;

e CYMMHPOBAHHE ABYX JK3EMIUISIPOB OJIHOTO W TOTO XK€ KJIacca, HAIpUMED,
OJTHO KOMIUIEKCHOE YMCJIO CKJIAIBIBAETCS C APYTUM KOMIUIEKCHBIM YUCIIOM U
MOJYy4aeTCsd TPEThE KOMIUIEKCHOE YHUCIO, KaK PE3yJbTaT ONepauuu
CYMMHPOBAHHS;

® BBIYMTAHUE JBYX IK3EMIUISIPOB OJTHOTO U TOTO K€ Kilacca;

® CYMMHPOBAHHE C IPUCBAUBAHUEM;

® BBIUUTAHUE C MPUCBAUBAHUEM;

® PaBEHCTBO 3HAYEHUU JABYX OOBEKTOB OJIHOTO KJIacca;

® BBIBOJ HAa KOHCOJb 3HAUYCHHI OOBEKTOB dYepe3 CTAaHAAPTHYIO (YHKIIUIO

print().

21



To ecTb HEOOXOAMMO peaau30BaTh CIEAYIONIHE Omeparuu: +, -, +=, -=; ==,
print(o6beKkT_nonb3oBaTenbCKOro _Tuna).

Pexomennauus. B s3pike Python yxe ecTh 3aroToBiieHHBIE METOABI, KOTOPBIE
MO3BOJISIIOT PEaJIu30BaTh BBIIIEYKA3aHHYIO (DYHKIIMOHAIBHOCTD MOJIb30BAaTEIbCKUX
KJIACCOB W JOOUThCA HMX MNOJUMOP(PHOTIO MOBEAEHUS. IJTO TaK Ha3blBaeMbIe
crenuaibHble METONbI, €HI€ WX Ha3bIBAIOT «Marmdyeckue» Metroisl wiu dunder-
METOJIBL.

Tak, Hampumep, s OINPEACICHUS ONepalrud CYMMHPOBAHHUS €CThb METOJ
__add__(...).
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3AJAHUE Ne 7. NMpopaboTka popmaTnpoBaHUA CTPOK U BbIBOAA
TEKCTOBOW MHPOPMaLMM B KOHCO/1b Ha A3blKe NPOrpaMMUpPOBaHUA
Python

[enb — u3y4uTh OCHOBBI (HOPMATUPOBAHHOI'O BBIBOJIA CTPOK B KOHCOJb Ha S3bIKE
nporpammupoBanus Python.

[Tonxmouaembie OMOIUOTEKU: OTCYTCTBYIOT.

Hcnonw3ys ctpokoBoe dhopmatupoBanue .format() MokHO JOOUTHCS BHIBOJIA
CTPOKHU B KOHCOJIb B ONPE/ICICHHOM BUJIE.

Hampumep, mycTh €CTh CTpPOKa «CTYIEHT» W €€ HEeOOXOAMMO BBIBECTH C Hadala
CTPOKH BBIBOJIa B KOHCOJIH:

s = 'cTyAeHT'

print(s +'|')

CTYAEHT |

Teneps BbIBEIEM CTPOKY «CTYJIEHT» TaK, YTOOBI MOCJE HEE OCTABAJIOCH €IIé 5-Th
MYyCThIX CUMBOJIOB («CTYIEHT» = 7 CUMBOJOB + 5 MyCTBIX CHUMBOJIOB = 12
CHMBOJIOB):

s = 'cTyAeHT'

f="{:12} .format(s)

print(f +']")

cTyaeHT |

Jlasiee 3amoTHUM Ty CThIE CUMBOJIBI - «_»:
s = 'cTyaeHT'

f="{:_<12}.format(s)

print(f+'|')

CTYAEHT |
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Onucanmue 3aJaHuA

1) {??}.format('ctypeHT') — pazmMecTuTh cioBo nocepearuue 20-Tu CUMBOJILHON
CTPOKH.

1 12/3/4|5/6|7[8/9(1011 12|13 1415|1617 ]18|19|20

clt|y|a|e|H|T

2) '{??} .format(56)
5[6

3) '{??} .format(-23)
- 213

4) Ilycte ectb crimcok Ist = [1, ‘@’, ‘hello’, ‘all’, 4] HeoOxoauMO BBIBECTH
{??} format(??)
a|l]l 4
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3AJAHUE Ne 8. PaboTta co cpeactBamm cTaHAAapPTHON BMBAMOTEKM A3bIKa
nporpammupoBaHma Python gns obpaboTku aaT, BpemeHu n painnos

[lenb — HU3y4HUTH OCHOBBI MPeoOpa3zoBanuili HHGOPMALIUU O BPEMEHH U JJaTaMH, a
TaKKe TOJIy4YUTh T[€pBOHAYAIbHBIE HAaBBIKM PaOOTHl C ¢aiilaMu Ha S3bIKE
nporpammupoBanus Python.

IToaxmrouaemble OuOmMoTeku: datetime, calendar, os.

Onucanue 3aJaHuA

1) Apudmetuka nart (import datetime).

a. Cosnaiite 00BEKT TEKYyIIeH AaThl, UCTIONB3Ys Kiaacc datetime.now().

b. M3 co3ganHOro o0beKTa TEKylIed AaThl NOJYy4YUTE JATy BUEPALTHETO
Y 3aBTpaIIHEro JHeW Ucoiib3ys o0bekT timedelta().

c. BriBenu 3HaueHUs MOTYYEHHBIX AT B KOHCOJIb.

d. BrInosiHUTE BBIUUTAHWE U3 TEKYIIEH 1aThl BUEPAITHEN U 3aBTPALIHEN,
KaK{e MOJYyYHIINCh PEe3yJIbTaThl U UTO OHU O3HAYAI0?

e. CpaBHUTE BCe aThl MEXY COOOM, BEIBEIUTE MOTyUCHHBIE
pEe3yIbTaThl B KOHCOJIb.

f. Cozpaiite nary 20.12.2022 15:20.

g. Jlo6aBbTe K co3gaHHOM nate: 3 yaca, 5 [HEH U 2 Mecdla.

h. BriBeauTe noiayyeHHyIO JaTy B CIEAyIOIIEM popmare:
«12 anpenst 2018 roma 11:23».

2) PaGota ¢ knaccoM kaneHaaps (import calendar).
a. Kiacc calendar.TextCalendar() mo3BosisieT co3naTh KajaeHaaph, a
Metop formatyear(2023) knacca TextCalendar() mo3BoJisieT BEIBECTH B
KOHCOJIh KaJICHIaph B BHIE:

2023

NELUETaY February
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
1 1 2 3 4 5

2 3 45 6 7 8 6 7 8 910 11 12
9 10 11 12 13 14 15 13 14 15 16 17 18 19
16 17 18 19 20 21 22 20 21 22 23 24 25 26
23 24 25 26 27 28 29 27 28

30 31
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b. Tpebyercs nepeBecTH KajJeHIaph HA PYCCKUM SI3bIK

2023

fAiHBapb OeBpanb
MH BT Cp Yt M1 C6 BC MH BT Cp Yt Mt C6 BC
1 1 2 3 4 5

2 3 45 6 7 8 6 7 8 910 11 12
910 11 12 13 14 15 13 14 15 16 17 18 19
16 17 18 19 20 21 22 20 21 22 23 24 25 26
23 24 25 26 27 28 29 27 28

30 31

Ecnu Henens HaunHaeTcs C BOCKpPCCCHbA, TO H€O6XOI[I/IMO YCTaHOBUTD
Ha4daJa0o HEACIINU C ITIOHCACIIbHUKA.

3) Pabora ¢ metogoMm calendar.monthcalendar() mist co3manust cOOCTBEHHOTO
BBIBOJIa B KOHCOJIb KasieHaaps 1mo Mecsmam (import calendar v import os).
a. BeimonHUTE HSlIeMEHTapHBIM BBIBOA JIAHHBIX C(HOPMUPOBAHHBIX
MeronoM calendar.monthcalendar(2022, 3) u u3yuute CTPYKTypy
JaHHBIX.
b. BemmosHuTe crnenyroomuid KoA Il TOro, 4YTOObl HM3Y4YHUTh Kak
BBIIIOJIHACTCA paCKpaCKa TCKCTA IIPHU BBIBOJAC B KOHCOJIb:

print("\033[31m' + 'Mpuset' + '\033[32m"' + ' Mup!' + "\033[0Om' + ' OBbIUHbIN TEKCT')

Mup! O6bIYHBIN TEKCT

I

c. HeoOxomuMo pa3paboTaTh M peann3oBaTh IMOJb30BATEILCKHUNU KJ1AcC
st UserCalendar jyist cOOCTBEHHOTO BBIBOJIa B KOHCOJIb KaJeHAaps Mo
MeCAIly Ha 3aJaHHBIA TOJ, TO €CTh BBI30B IMOJIH30BATEIHLCKOTO KiIacca
JIOJIKEH BBITTISIIICTh TaK:

from clsUserCalendar import UserCalendar
user_calendar = UserCalendar(2022, 3)

print(user_calendar)
d. BriBox gomxeH ObITh cienyromero Buaa st mapra 2022 roaa:
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MapT 2022 ropa
M BT Cp Yt M7
1 2 3 4
7 9 10 11

14 15 16 17 18
21 22 23 24 25
28 29 30 31

OO6paTtuTe BHUMaHUE, YTO:
® BBIBOJI JIOJDKEH OBITh HA PYCCKOM SI3BIKE;
® BBIXOJHBIC IHU JOJKHBI ObITh 0003HAYEHBI CHHEM IIBETOM;

¢ IIPpa3gHUYHBIC JHH OOJI2KHBI OBITH BBIACJICHBI KPaCHBIM LIBETOM U
3aIllMCaHbl )KXUPHBIM IBCTOM.

CHpaBO‘-IHBIe JAaHHBIC OJIA BBIIIC HpI/IBeI[éHHOFO 3aJaHus.
B xadecTBe MpasaHUYIHBIX I[HGFI MPUMHUTC CIICAYIOIMINUC JTHU:

Ausaps — 01, 02, 03, 04, 05, 06, 07, 08, 09, 10;
®eBpaib — 23;

Mapt — 08;

Maii — 01, 09;

Hrons — 12;

Hos6ps — 04.

Koanl IBETOB 11151 TEKCTA:
OOBIYHBIN TEKCT M pabOYHe THU — \033[0m
BBIXOHBIE THU (HO HE MPa3THUKH) — \033[34m
Mpa3AHUYHbBIC THUA — \033[1;31m

Emé Heckoapko CKpHUHIIOTOB JUIsl Jy4IlIero TOHMMaHusg paboThl Kjacca
UserCalendar:

Man 2022 ropa

fluBapb 2022 ropa
M BT Cp Yt NiT

M Bt Cp Yt M7

2 3 4 5 6

10 11 12 13

16 17 18 19 20

23 24 25 26 27
30 31

11 12 13 14
17 18 19 20 21
24 25 26 27 28
31
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WMonb 2022 ropa
Mu BT Cp Yt M7
1
4 5 6 7 8

11 12 13 14 15
18 19 20 21 22
25 26 27 28 29

1o xenaHuro MOKETE pean30BaTh JONOJHUTEIBHO PACKPACKY CIEAYIOLIETO
pabouero JiHs, B TOM clly4ae, €Cly Mpa3JHUYHBIN JIeHb MPUXOJAUTCS Ha BBIXOJAHOM
JIEHb.

4) PaGota c ¢aitnamu. Heo6xonumo pazpaborath nporpammy, Kotopasi Oyaet
CUMTHIBATh JaHHble u3 ¢aina data.txt, KoTOopble NpeACTaBICHH B
omnpeaeiaeHHoM (popmarte. Jlanee He0OX0AMMO CUMTAaHHBIE U3 (aiiyia JaHHbBIE
npeoOpa3oBaTh K BULy TAOJMIIBI U 3aNIMCaTh U3 B Ipyrou (aitn out.txt.

= data.txt

1 MNeTtpoB;MatemaTtuka: 3;0usuka: 3; UHpopMaTuka: 3

CupopoBa;MateMaTtuka:4;TAY: 3; UHPopMaTHUKa: 5
WeaHoB;MaTteMaTtuka:5;0u3uka:5;CYbA:4; UHpopMaTuKa:5

nmporpamMmma

[Ipu sToMm cienyer oOpaTuTh BHUMAHHE Ha TO, YTO MporpaMma JOJKHA ObITh
aJanTUBHOM, TO €CTh MPU BHECEHUU HM3MEHEHMI B ¢aiin data.txt (ecTecTBEHHO B
paMKax mpUHATOrO (popmaTa) mporpaMma 0 KHA BbIAaBaTh (0e3 e€ M3MEHEHUs) B
BBIXOJHOM (haitsie out.txt, Taxxke Tabnuiy. Hanmpumep, nobaBum B ¢aiin data.txt
enié OJHy CTPOKY, B KOTOpPO# OyaeT HoBas auciuiuinHa « Teop. Mex.», mporpamma
0e3 Kako-mubo MOopabOTKU JOJKHA BBIMOTHUTH MNpeoOpa3oBaHUE HCXOIHOTO
(haiina B BRIXOIHOM (haidi:
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= data.txt
MetpoB;MaTeMaTuka: 3;0u3uka: 3;IHpopMaTuka: 3
CupopoBa;MaTteMaTuka:4;TAY:3;UHpopMaTUKa:5
MBaHoB;MaTeMaTuka:5;du3unka:5;CYb:4; UHpopMaTuKa:5

AHaTtonun;MateMaTtuka:2;0u3uka: 3; UHpopmaTuka:4; Teop. Mex.:5

= out.txt
1 damunusn MaTemMaTuka WHpopMaTuKa Teop. Mex. Ou3unka

MeTpos
Cupoposa
MBaHoB
AHaTonuu
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3AJAHUE Ne 9. PaboTa co cpeactBamm cTaHAapTHOM BMBAMOTEKM A3bIKa
nporpamMmmupoBaHma Python gns B3anumoaencTeua ¢ penaumMoHHOM
6a3oM gaHHbIX sqglite n XML-pannamu

[lenb — M3y4uTh OCHOBBI MOTYUYEHHS] UHPOPMAIIUU U3 PEISIITUOHHBIX 0a3 JaHHBIX
u xml-¢aiinoB Ha a3bIKe nporpammupoBanus Python.

ITonkmrouaemele OnbmoTeku: sqlite3, xml.etree, os.

Onucanmue 3aJaHuA

1) lana ©0a3a ganHbIX ToolMachines.db. Heobxonumo  peann3oBaTh
nmporpamMmy, KoTopas OyAeT pealn30BbIBaTh WHTEPAKTUBHBIA PEXUM
oOpareHus K 6a3e JaHHBIX.

a. IloayunTh CHOUCOK TEXOB W WX WICHTHPUKATOPHI HCIOIB3YS
cnenyrommit SQL-3anpoc:

SELECT * FROM dicShops

b. BbinmonHuTe BBIBOJ MOJIYYEHHBIX PE3YJIbTATOB B KOHCOJIbL B BHUJIE
TaOJIULIBL;

Ha3BaHue uexa

MexaHoobpabaTbiBaowmn Lex
MexaHocbopouHb Lex
Ky3He4yHOo-NpeccoBbi Liex
MoaroToBUTENbLHbIA LEeX
OnbITHO—3KCNEepUMEHTaNbHbIN LieX

Buibepute N uexa: [

c. Peanm3zoBaTh WHTEPAKTUBHBIM PEXUM, B KOTOPOM ITIOJIH30BATEIIb
JTOJDKEH  BBECTH  HOMEp  IlexXa, KOTOPBIM  SIBISIETCS  €ro
HUJICHTU(DUKATOPOM:
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Ha3BaHue uexa

MexaHoobpabaTbiBalowmn Lex
MexaHoCHOpOUHbIN Lex
Ky3He4yHO-npeccoBbIA LeX
MoaroToBUTENbHLIA LiEX
OnbITHO—3KCNEepUMEHTaNbHbLIK Lex

Buibepute M uexa: (3jj

d. BBeneHHbIl mMonb30BaTENEM HOMEp LieXa IMepeaaTh B CIEAYIOIIMMA
SQL-3ampoc:

SELECT
dicGroupToolMachines.Name,
dicModelToolMachine.Name,
diclnvNumToolMachines.InvNumber
FROM
dicShops INNER JOIN dicToolMachinesShops
ON dicShops.ld = dicToolMachinesShops.ldShop
INNER JOIN dicinvNumToolMachines

ON dicToolMachinesShops.InvNumber =
diclnvNumToolMachines.InvNumber

INNER JOIN dicGroupToolMachines
ON diclnvNumToolMachines.ldGroup = dicGroupToolMachines.Id
INNER JOIN dicModelToolMachine
ON diciInvNumToolMachines.ldModel = dicModelToolMachine.Id
WHERE

dicShops.ld = ctoga HeobxoaMMo NepegaTb HOMep Liexa, BbiI6paHHbIN
no/ab30BaTeNIbm

€. BbimosHUTE BBIBOJ MOJYYEHHBIX PE3yJbTAaTOB B KOHCOJb B BHUJE
TaOJIULIBL;
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Mpynna

Ope3epHbin

ToKapHbIi
3y6oo6pabaTbiBaowmin
OTpe3Hou
CeepnunbHbIN
Ope3epHbin
CeepnunbHbIN
CeepnunbHbIN
TokapHbIi
3y6oo6pabaTbiBaowmi
MpoTsXHOW
3y6oo6pabaTbiBaowmin
Ope3epHbin
CeepnunbHbIN
Ope3epHbin
CeepnunbHbIN
MpoTsXHOW
3y6oo6pabaTbiBaowmin
CeepnunbHbIN
CeepnunbHbIN
CeepnunbHbIN

Mopenb

BM127
151603
5M14

OH 401
2A1060
BM127
rc2112
rc2112
aan 300
5310
7A523
5E32
BM127
2A1060
rv2171C5
rc2112
7A523
5B12
HC-12A
2E470
2H115MM

Xenaete npoponxutb? [fda/Het]:[]

NHB.

961816
936405
893737
845585
791280
745243
604579
599851
590298
565334
526503
524341
438417
367330
361384
355019
351434
202210
153248
112104
50050

f. He 3a0yabpTe BBINOJHUTH NPOBEPKY OLIMOOK, HAMpUMEpP, E€CIH
MI0JI30BATENb BBEJAET B MECTO HOMEpA 11eXa OyKBEHHbI CUMBOJ:

Ha3BaHue uexa

MexaHoobpabaTbiBawmn Lex
MexaHoCOOpOoYHbIN Liex
Ky3He4yHo-npeccoBbil Lex
MoaroToBUTENbHBLIA LEX

OnNbITHO—3KCNEPUMEHTAaNbHLIA LieX

Boibepute M uexa: a
N uexa = a He ABNAETCA HOMEpPOM.
Xenaete npoponxutb? [da/Het]:|
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2) Han xml-¢aitn task_xml.xml. Heobxomumo peann3oBath MNpOrpammy,
KoTopasi OyJeT BBIMOJHATH 3JIEMEHTAPHBIA BBIBOJA JAaHHBIX B KOHCOJb,
CYMTaHHBIX ¢ Xml-aiina.

Ucxonnsiit xml-daiin:

<?xml version="1.0" encoding="UTF-8"?>
<group>
<student name="MNeTpos">
<mathematica>3</mathematica>
<physics>3</physics>
<computer_science>3</computer_science>
</student>
<student name="Cungoposa">
<mathematica>4</mathematica>
<control_system>3</control_system>
<computer_science>5</computer_science>
</student>
<student name="WMBaHoB">
<mathematica>5</mathematica>
<physics>5</physics>
<computer_science>5</computer_science>
<DBMS>4</DBMS>
</student>
</group>

BEBIBOZI B KOHCOJIB:

MeTpos

mathematica
physics
computer_science

Cupoposa

mathematica
control_system
computer_science

NBaHoB

mathematica
physics
computer_science
DBMS
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[Ipu noGaBneHuu 371€eMEHTa B CTPYKTYpy Xml-(aiina, Hanpumep:

<student name="AHaTonmun">
<mathematica>2</mathematica>
<physics>3</physics>
<computer_science>4</computer_science>
<mechanica>4</mechanica>

</student>

[IporpamMmma noipkHa TpaBHIIBHO 00paboTaTh J0OABICHHBIE AJIEMEHTHI B Xml-daiin
0e3 BHECEHHUSI B TPOTrpaMMy KaKUX-TUO0O0 U3MEHEHUM:

mathematica
physics
computer_science

Cupoposa

mathematica
control_system
computer_science

mathematica
physics
computer_science
DBMS

AHaToNUN

mathematica
physics
computer_science
mechanica
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3AJAHWNE Ne 10. PaboTa C OCHOBHbIMMW KNaccamm U PyHKUUAMMU
maTtemaTunyeckon bubnamotTekm numpy A3bika NPOrpamMmmmMpoBaHUA
Python, ncnonosyembix gna o6paboTkm AaHHbIX

[lenb — u3y4yuTh HEKOTOPBIE BJIEMEHTHl MaTEMaTHUYECKOW OMOIMOTEKH numpy,
IIUPOKO UCTOJIB3yEeMOU NI MaTeMaTHYECKUX PACUETOB C UCIOJIB30BAaHUEM SI3bIKA
nporpammupoBanus Python.

[MTogkmrouaemble OmOMMOTEKH: numpy, matplotlib. (0ubamoTexkm numpy u
matplotlib TpeOyrOT JOOTHUTENBEHON YCTAHOBKH, TaK KaK JAaHHbIE OMOIMOTEKU HE

BXOJUT B COCTaB CTAHIAPTHBIX OMOIUOTEK).

Onucanmue 3aJaHuA

1) Beruucnute u noctpoite rpadpuku 6a30BbIX (QYHKIUHI:
a. cuHycounaanbHas (pyHKIusa Ha oTpeske [0...27];
b. Tanrenc Ha otpeske [0...27];

x+1 x<5
e f={"5 TS

2) BbINOTHUTH AESHCTBUS C MAaTPULIAMMU:
a. 3aJIaTh JBE MATPHULIbI pa3MepoM 3x3:

2 10 4 -2 5 -6
A=(-3 4 22| nw B=|4 10 2
22 -8 10 6 3 3

b. C=A+B

c. C=A-B

d. C=A+B

e. AT

f. B!

g. determinant(A)

3) Jana ¢pyHKIMS:
y(x) = x?
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Heo0OxoauMo HaiiTH onpeielieHHbIi naTerpan GyHkuud y(x) Ha OTpe3Ke
[2; 8] ncnone3ys hyHKIUIO trapz() u MPOBEPUTH MONYYEHHBIH PE3yabTaT
aHAJTUTUYECKH, TO €CTh 10 00IIEMY BBIPAKEHUIO:

8
F=jx2dx =...
2

5) Jlana cuctema JIMHEWHbIX YPAaBHEHUM:

X1 +2x,+3x3+1=0
le+2X2_2x3_4=0
3x1+x2+X3—1=0

TpeOyeTrcst HAalTH perieHue JaHHON CUCTEMbI TMHEUHBIX YPaBHEHUM, TO €CTh
OTBICKATh YEMY PaBHBI X;, UCIOJIb3Ysl (hyHKIHIO solve(). [Tocie HaxoxaeHus paBHbI
X; TpeOyeTCs BBIMOIHUTH MPOBEPKY, UTOOBI YOSIUTHCS B IPABUILHOCTU PEIICHUS.

6) [anbl ciegyronme sSKCepUMEHTAIbHBINA JaHHBIE:

Xi |0 1 2 3 4 5 6 7 8 9 10

Yi |1 -8 -11 (-2 |25 |76 | 157 |274 | 433 | 640 | 901

a. Iloctpoiite rpaduk 3aBucumoctH Y;(X;) B BUIE TOUYEK.

b. Hcnonp3yst MeTOA HAaMMEHBIIUX KBaJpaTOB, KOTOPHIA peaau3oBaH
neyMst gynkuusimu polyfit() u polyval(), naitnute xo3dduIUEHTHI
MOJIMHOMOB 2-0M M 3-eil cTremeHed M MOCTpoOMTE Tpaduku STUX
MOJIMHOMOB B BH/JIE JIMHHUI Ha TOM ke rpaduke Ha KOTOPOM MOCTPOECHA
3aBuUCUMOCTH Y;(X;) ¥ cpaBHHUTE MOyYEHHBIC PE3YIIbTaTHI.

7) Ilyctb 3amana rapmoHudecKasi QyHKITUS:

y(t) =5+ 2sin2r-f-t) +3cos(2m-3-f-t) + 0.5sin(2m-10- f - t)

a. HeoOxoguMo mOCTpPOUTH CHEKTpP TapMOHMYECKOrO CHUTHAJIA IO
CJIEIYIOLIEMY AJITOPUTMY
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ANTOPUTM MOCTPOEHMS CNeKTpa BMOPOaKyCTUYECKOro
CUrHana

Eecnm B OMCKPETU3MPOBAHHOM CUrHaNe COAEPXKUTCA I'IOCTOﬂHHaﬂ\ 2. BbINO/IHWTB PACcyeT YACTOT COCTABAAOLLMX MO Bblpa)KEHVHO\
COCTaBNAWAA, TO OHAa MOXET 3aMackMpoBaTb Cnabble KOMMOHEHTbI fn = m-fs
m
N

CnekTpa. B 3TOM cnyd4ae HeoBXoAMMO BbIMMCAWT CpeAHee 3HaueHue
P v P rae m=0,1,---,N—1;

MCXOAHOTO CUrHana (curHana Bo BPeMeHHOM 061acTu) 1 BblueCTb ero u3
N — KonunuecTBo OTYEeTOoB;

MCXOZAHOTO CUTHaNa. Unm NpUpaBHATL HY/IO COCTABAAIOLLYIO CEKTPa Ha 1
fs= 2; ~AMCKpeTa no yacToTe;

HyNneBoW yacToTe. A
t — AUCKpeTa Mo BpeMeHMU.
N AN A P J

3. BblUNCAUTD 3HAYEHME aMIMIUTY/bI KaXA0W COCTaBAAIOLLEN CriekTpa
2-X(m)
N

rae X (m) — AUCKPETHbIN CreKTp, noay4eHHbIN onepauyeit BN,

A(m) =

N
{4. YAanuTb CUMMETPHIO CrieKkTpa, Tofbko 0 < m < P Tpebyemble oTYeThI;

b. B nynkre Ne3 roBoputcs 00 omnepauuu BII® — Owictpoe
npeodpazoBanue Oypre, KOTOpoe peanru3oBaHo B Bujae pyHKuuu fft().

c. Ilocie BbIYMCIEHUS ITUCKPETHBIX YACTOT W aMIUIUTYHA Tpedyercs
MOCTPOUTH TPaPUK AUCKPETHOIO aMIUIUTYAHO-YaCTOTHOIO CHEKTpa

A (fm)-

d. IIpoBepbTe Ha CIEKTPE COOTBETCTBUE AMIUIUTY]T U YaCTOT UCXOJHOMY
CUTHAIY.
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3AJAHWNE Ne 11. PaboTa C OCHOBHbIMW KNaccamMm U PyHKUNAMMU
mMmaTtemaTunyeckom bmbamoteku scipy A3bika NporpammmpoBaHma Python,
ncnoab3yembix gna 06paboTkM AaHHbIX

[lenb — u3y4YUTh HEKOTOPBIE SJIEMEHThl MaTeMaTUYeCKOW OUOIMOTEKH SCipy,
IIUPOKO UCTOJIb3YEMOU NIJI1 MaTeMaTUYECKUX PAacYETOB C UCIOJIb30BAHUEM SI3bIKA
nporpammupoBanus Python.

[Toakmrouaemble OmOMMOTEKH: numpy, scipy, matplotlib. (6ubmmorexku scipy u
matplotlib TpeOyrOT JOMOTHUTENEHON YCTAHOBKH, TaK KaK JaHHbIE OMOINOTEKU HE

BXOJUT B COCTaB CTAHIAPTHBIX OMOIUOTEK).

Onucanue 3a1aHusA
1) HailinguTe pernienue ciaeayronero HeIMHEHOTO ypaBHEHHUS:
3:x2-100-e7 %1% =90

a. HaiiauTe peleHue rpaduueckuM crocodoM — MocTpoiTe rpaduku
pelieHus;
b. HaiiauTe pernieHne UCHob3ys CIEHUATBHYIO (DYHKIIHIO

scipy.optimize.fsolve()

2) 3apaiiTe nepeaaTouHy0 GYHKIIUIO JTUHEHHON CTallMOHAPHON AMHAMUYECKOM
CUCTEMBI:

2s+1
2s2+0,1s+1

W(s) =

Ucnonw3ys knace nepenatouHoit pyHkuuu scipy.signal.TransferFunction().

a. HalguTe ITOJIFOCHI CHCTEMBI, UCIIOB3YS CBOMCTBO
TransferFunction.poles 1 mokaxuTe X Ha KOMIIEKCHOM IIJIOCKOCTH;

b. HaliuTe MepexoaHON MPOIECC CUCTEMbI, UCTIONB3Ys (DYHKIHUIO step()
1 MOCTPONTE TpaduK MEePEeXOoqHON XapaKTEPUCTHUKH,
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C. HaIUTEe  aMIUTUTYJAHO-9aCTOTHYIO  XapaKTEPUCTHUKY  CHUCTEMHI,
ucnoap3ys pyHkuuio bode() u moctpoiite e€ rpaduxk.

3) Haiigute YHUCJICHHOE peleHue HEJIMHEWHOTO 0OBIKHOBEHHOT'O
muddepeHnanbHOro ypaBHEHUs, UCIIOIB3Ys SCipy.integrate.solve_ivp():

@) +x@)-x(t)+x(t)=0
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3AJAHWE Ne 12. PaboTa C OCHOBHbIMMW KNaccamm 1 PyHKUNAMMU
6mubnnotekn sBM3yanunsaumm gaHHbix matplotlib asbika
nporpammmpoBaHua Python

[lenb — wW3yYUTh HEKOTOPBIE JJIEMEHTH OuoOnHMoreku matplotlib, mmpoko
UCIIOJIB3YEMOM JUIsl BU3YyallM3allid JaHHBIX Pacy€TOB C HCIOJIb30BAHUEM SI3bIKA
nporpammupoBanus Python.

[Moakmrouaemble OMOIMOTEKH: NUMPY, scipy, matplotlib.

Onucanmue 3aJaHuA

1) Pabota c ¢pynkuueit plot():
a. BeiBenutre rpaduku JBYX JHOOBIX (DYHKIMA B OJHOU CHUCTEME
KOOpJIMHAT.
b. BeiBenute rpaguku ABYX JOOBIX (PYHKIUI B OJHOM OKHE HO B Pa3HBIX
cUCTEMax KOOpAMHAT.
c. Cnenaiite «moanucu» oceil rpa)KoB U YCTAaHOBUTE KOOPJUHATHYIO
PELIETKY.

2) PaGota c dyunkiuei bar():
a. 3apnaiite aBa mMaccuBa (5...6 3JIEMEHTOB) LETOYHUCICHHBIX JAHHBIX U
MAacCHB Ha3BaHWUM 3THX JaHHBIX, Hampumep, label = [‘Al’, ‘A2, ‘A3’,
‘Ad’, ‘A5’].
b. Ucnonw3yiite GpyHKuuio bar() s BbIBOABI JaHHBIX.
c. JloGaBuTe «JereHay» K BbIBEICHHBIM JIaHHBIM.

3) PabGota c ¢pynkuueit quiver():
[TocTpoiiTe dha30BbIil HOPTPET CUCTEMBI:
x(@)+x@)-x(t)+x(t)= 10

Ucnonw3ys pyukuuto quiver(). J11s BeIuucieHnit moTpedyeTcst UCTob30BaTh
dbyukiuo numpy.meshgrid().
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4) PaGota c ¢yHkiuei contour():
[TocTpoliTe NPOEKIMU IIIOCKOCTEN Cpe3a TPEXMEPHOU TOBEPXHOCTH:
z(x,y) = —sin(x?> + y?) + 1

Ucnonb3yss  ¢yHkuuto contour(). /[lnsg  BbluMcieHnii  motpedyercs
UCIOJIB30BaTh QyHKIMIO numpy.meshgrid().

5) Pabora ¢ pynkuueii plot_surface():
[TocTpoliTe NPOEKLIMH IIIOCKOCTEN Cpe3a TPEXMEPHON MOBEPXHOCTH:
z(x,y) = —sin(x?> + y?) + 1

Ucnonw3yst ¢yukiuio plot_surface(). Jas BbluuciaeHuid motpedyeTcs
UCIOIB30BaTh QyHKIMIO numpy.meshgrid().
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