JlabopaTopHasi padora 1 BBeneHnue B si3bik nporpammupoBanus Python

Leab padoThl: TO3HAKOMUTHLCA CO cpeqoi pazpadotku Python. 3yunTts ocHOBHBIE
TUIIBI JAHHBIX, KOMaH/IbI BBOJIa ¥ BHIBOJA JTAHHBIX.

Kparkas teopust

Python— 310 00bEKTHO-OPUEHTUPOBAHHBII, UHTEPIIPETUPYEMBIil, IEPEHOCUMBIN S3bIK
CBEpXBbICOKOTO ypoBHs. [IporpammupoBanue Ha Python nmo3Bossier mosrydars
OBICTPO M KaYECTBEHHO HEOOXOUMBbIE POTPAMMHBIE MOTYJIH.

B xommiekte Bmecte ¢ unrepnperaropoM Python uaer IDLE (unterpupoBanHast
cpena paszpabotkn). [1o cBoelt cyTu oHa moj00HA HHTEPIPETATOPY, 3aMyIIEHHOMY B
MHTEPAKTUBHOM PEKHUME C PACIIMPEHHBIM HA0OPOM BO3MOXKHOCTEN (II0/ICBETKA
CHUHTAKCHCA, TPOCMOTP OOBEKTOB, OTIAAKA U T.I1.).

s 3anycka IDLE B Windows HeoO6xoaumo nepeiiti B manky Python B mento
“ITyck” u Haiitu TaM sipasik ¢ umeHeM “IDLE (Python 3.X XX-bit)”.

Jlns 3ammycka pegakTopa mporpamMmsl (Koa) CaeayeT BRIMOJIHATh KomaHay File->New
File wnm coueranne xmaBum Ctrl+N.

Jrobas Python—nporpaMMa COCTOUT U3 MMOCIICAOBATCIIbBHOCTU JOITYCTUMBIX CUMBOJIOB,
3allMCAHHBIX B OIIPCACICHHOM MMOPAAKE U 110 OIIPCACICHHBIM ITPpAaBHUJIaM.

[Tporpamma BKIIOYAeT B ceOs:

e KOMMEHTapHH;
o KOMAaHJIbI,

e 3HAaKW MyHKTYyallUu;
o WJACHTU(PHUKATOPHI;
¢ KIJIIOUEBBIE CIIOBA.

KommenTtapuu B Python 0603Ha9aroTcst mpeiBapsArOIIUM UX CUMBOJIOM # U
POAOJIKAIOTCA 0 KOHIIa cTpokH (T.e. B Python Bce koMMeHTapuu sSBISIFOTCS
OJIHOCTPOYHBIMHU ), IPU 3TOM HE JIOIYCKAETCSl UCIOJIb30BaHUE MEPE]] CUMBOJIOM #
KaBbIYEK:



3HAKU NyHKTYauuu

B andasut Python Bxoaut goctaToyHOE KOJIMYECTBO 3HAKOB MyHKTYAIlUHU, KOTOPbIE
UCIIOJIb3YIOTCS IS pa3iuuHbIX nened. Hanpumep, 3naku "+" wmm " *" moryt
MCII0JIb30BAThCS JIs CII0KEHUSI U YMHOXKEHUS, a 3HaK 3ansaTou "," - 1 pa3aenenus

napaMeTpoB QYHKITUIL.
Nnentupuxaropsbl

Unentuduxaropsl B Python 310 nmena ucnomnb3zyemblie aiisi 0003HaUCHUS
nepeMeHHOM, QyHKIMH, KJ1acca, MOIYJISl UIIA JPYTroro 0ObeKTa.

KiaroueBnie cjioBa

Hekoropsie cioBa umerot B Python crieninanbHoe Ha3HaYeHKE U TTPEACTABIIAIOT
co00¥ ynpapJsoIIMe KOHCTPYKIIMH SI3bIKA.

KitoueBsie cnoBa B Python:

['False', 'None', 'True', 'and', 'as', 'assert', 'break’, 'class', 'continue', 'def’, 'del', 'elif,
'else’, 'except', 'finally’, 'for', 'from', 'global', 'if', 'import', 'in', 'is', 'lambda’, 'nonlocal’,
'not', 'or', 'pass', 'raise', 'return’, 'try’, 'while', 'with', 'yield']

THUNbI JaHHBIX

None (HeonpeneneHHOE 3HAYCHHUE TTEPEMEHHOM )
. Jlormaeckue nepemennsie (Boolean Type)
3. Ywucna (Numeric Type)
1. int— 1enoe 9ucio
2. float — umcno ¢ maBaroIIei TOUKOM
3. complex — KOMIUJIEKCHOE YHCIIO
4. Cnucku (Sequence Type)
1. list — ciucok
2. tuple — xoprex
3. range — auarna3oH

N —
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5. Crpoxku (Text Sequence Type )
1. str

BBoj u BbIBOJ JaHHBIX

BBoA TaHHBIX OCYILIECTBIIIETCS TPU NOMOIIX KOMaHAbl input(Crrcok BBOJA):
a = mput()

print(a)

B cko0Okax (yHKIIMU MOKHO yKa3aTh COOOIICHUE - KOMMEHTAPHU K BBOIUMBIM
JTaHHBIM:

a = input ("Beaute komuyecTBo: ")

Komanpa input() mo yMor4aHHO BOCIIPUHUMAET BXOJIHBIC TAHHBIC KaK CTPOKY
cuMBOJIOB. [103TOMY, 4TOOBI BBECTHU 1LIETIOUMCIICHHOE 3HAUCHHUE, CIEIYET YKa3aTh THUIT
JaHHBIX int():

a = int (input())

JI71s1 BBOJIa BEIIECTBEHHBIX YHCEN MPUMEHSIETCS KOMaHIa

a=float(input())

BrIBOT MTaHHBIX OCYIIIECTBIISCTCS MPH MOMOIIYA KOMaHIbI Print(CrMcoK BBIBOIA):

print(a)

print(a + b)

print('cymma ="', a + b)

CymecTByeT BO3MOKHOCTh 3aIHCH KOMaH/I B OJTHY CTPOKY, pa3/elisisi uX 4epes ;.
OnHaKo He cleAayeT YacTO UCIOIb30BaTh TAKOW CIIOCO0, ITO CHIKAET
y10004YNTAEMOCTb:

a=1;b=2; print(a)

print (a + b)

print (‘'cymma =", a +b)



JInst komaHbl print MOXKET 3a/1aBaThCsl TAK HA3bIBAEMBIN CENapaTop — pa3ieIuTeNb
MEXIY JIEMEHTaMH BBIBOJIA:

x=2

y=5

print (x, "+", y, "=", x+y,sep="")

PesynbraT oT0OpasuTcs ¢ mpobeaMu MeXx Iy djaeMeHTamu: 2 + 5 =7

IIpocTsie apupmeTnyecKue onepauuu HaJA YUCIAMU

Xty Cnoxenue
X-y Brrunranue
X *y YMHOXEHHE
x/y Henenue

| o Python 3.4.1: example_prost_math.py - F:{/laGopatopunie Pythonfexample_prost_math.py |Z||E|[z|
File Edit Formak Run Options  wWindows  Help

H#OpoCTEMIME HMATEMATHUSCEME OISDalHH _J
®=5

¥=6

print('x = ', %]
print{'y = ',¥)
Z=H+7y

print({'=z = ',=z)
E=H-V

print({'=z = ',=z)
Z=XTY

print('z = ',=]
z=xiy

print('z = ',z

[Tpumep nporpammsl Ha Python
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¥ Python 3.4.1 Shell

File Edit Shell Debug Options windows Help

Python 3.4.1 (v3.4.1:c0e311e010fc, May 15 2014, 10:38:22) [M5C w.1600 32 bitc (In__J
tel]] on windz2

Type "ocopyright™, "credits™ or "license ()" for more information.

»3»3» S=============================== REJFTART ================================
i

®x = 5

v = B

z = 11

z = -1

z = 30

z = 0O.533333333533535334

sz |

Pe3ynbTaT BEIMOJHEHHS TPOTPAMMBI C TPUMEHEHHEM MPOCTHIX apu(PMETHISCKUX
ornepanuit

Jlst popmMaTupOBaHHOTO BBIBOJIA HCTIONB3yeTcs format:

CrpoxoBsliif MeToA format() Bo3BpamiaeT oThopMaTUPOBAHHYIO BEPCUIO CTPOKH,
3aMeHss uaeHTU(PUKATOPHI B GUTYPHBIX CKOOKax {}. UneHTudukatopsl MOryT OBITH
MO3UIIMOHHBIMU, YUCIIOBBIMU HHIEKCAMU, KJIIFOUaMU CIIOBapel, UMEeHaMHU
NIEPEMEHHBIX.

Cunrakcuc xomagasl format:

T10JI€ 3aMEHBI = "{" [ums nons] ["!" npeobpazosanue] [":" cnenudpukanms] "}"
UM TIOJIST := arg name ("." ums arpudyTa | "[" uagekc "]")*
npeobpazoBanue := "r" (BHyTpeHHee npecTaBieHue) | "s" (uenoBedyeckoe
NpeJICTaBICHUE)

crenuduKanus = CM. HIKE

AprymenToB B format() MoxeT ObITh O0JIbIIIE, YeM HACHTUPUKATOPOB B CTpoke. B
TaKOM CJIy4ae OCTaBIINECS UTHOPUPYIOTCS.

Wnentudukatopsl MOTYT OBITh JINOO MHAEKCAMH apTyMEHTOB, JIMOO KITFOYaMHU:

t;. example_format.py - K\/laboparopteie Python\example_format.py (3.7.1)

File Edit Format Bun  Options Window Help

k=11
print (x) #emeon ez dOPMATHDOBAHMSA
print ("{:4}".format(x))foepenl =HaueHMeM [NepeMHHON X OyIeT NPMCYTCTECOEATE 2 npofemna,

#frax xKax uMciao 11 =maHMMasT 2 SHaAKOMECTAa
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B Python 2.7.1 Shell
File Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1:260=ec2c36a, Oct 20 2018, 14:05:16) [MSC v.1%15 32 bit (Inte

1)] on win32
Type "help"”, "copyright™, "credits™ or "license ()" for more information.

>>>

RESTART: K:\JlaGoparTcpHre Python\example format.py

11
11
S>>

B pesynbrate BeiBeneTcs uucio 11, a nepen Hum aBa npodena, Tak Kak yKa3aHo
WCIIOJIb30BATh JJIs1 BEIBO/IA YETHIPE 3HAKOMECTA.

Wnn ¢ HeCKOIbKUMU ApryMCHTaMMU:

E. example_format1.py - KA\ SlaBopatopreie Python\example_format1.py (3.7.1]

File Edit Format PRun Options Window Help

=2
print ("{:4d}{:4d}{:4d}".format (x,%,x))

E: Python 2.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1:260ec2c36a, Oct 20 2018, 14:05:16) [MSC v.19%15 32 bit (Inte

1)] on win32
Type "help", "copyright™, "credits" or "license ()" for more information.

>z

RESTART: EK:\JaGoparTcpurle Python\example formatl.py

2>

B utore kaxaoe U3 3Ha4CHHUI BBIBOJUTCS U3 pacuera 4 3HaKOMECTa.

Crnenmdukanus Gopmara:

cnenuduKanus = [[fill]align][sign][#][0][width][,][.precision][type]
3aII0JIHUTEINb := cumBoJ kpome '{' win '}’

BBIpaBHHBaHI/Ie — "<" | ">" | n_—n | nAn

3HaK — "+" | "_" | nn

HIMpUHA = integer
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TOYHOCTh ;= integer

— HbH | "C" | Hd” | He!! | UEH | Uf' | HFH | HgH | "GH | HnH | HOH | HSH

i |."x” | "X" | "%"
Tun 3HaueHue
qr 10
d,l’l,l > | JlecITUYHOE YU CIIO.
'0' Yucao B BOCbMEPUYHOIN CUCTEME CUMCIICHUS.
" Yucrno B MIeCTHAAATEPUYHON cucTeMe cunuciaeHus (OyKBbl B HUKHEM
perucrpe).
e Yuco B IECTHAAIATEPUYHON CUCTEME cUrclieHHs (OyKBBI B BEpXHEM
pPErucTpe).
o Yuco ¢ raBaroniei Toukou ¢ 9KCIOHEHTOH (3KCIIOHEHTA B HHDKHEM
peructpe).
B Uwucno ¢ miaBaromie TOYKOM ¢ SKCIIOHEHTOM (9KCIIOHEHTa B BEPXHEM
peructpe).
'f,'F' |Ywmcno ¢ miuaBarorel Toukoi (0ObIYHBIN (hopmar).
Uwucno ¢ miaBaronie TOYKOM. ¢ IKCTIOHEHTOU (IKCIIOHEHTA B HUKHEM
'g' [perucTpe), €clii OHa MEHbIIIE, YeM -4 I TOYHOCTH, MHAYe OOBIYHBII
dbopmar.
Yuco ¢ naaBaroniei TOUKou. ¢ SKCIIOHEHTOH (9KCIIOHEHTA B BEPXHEM
'G' PETUCTpE), €CITM OHA MEHBIIIE, YeM -4 WM TOYHOCTH, HHAYEC OOBITHBINA
dbopmar.
'c' CumBoI (CTpOKA U3 OJTHOTO CHMBOJIA FUTH YHCIIO - KOJI CHMBOJIA).
's' Crpoka.
0/ Uucno ymuaoxkaetcst Ha 100, oToOpaXkaeTcst YMCIIO ¢ TUIaBarolel TOUKOH, a
3a HUM 3HaK %.

Jnst bopmaTupoBaHus BEIIECTBEHHBIX YHCEI C IJIaBAIOIIEH TOYKON UCIIOIb3YETCA
cieayroIas KOMaHaa:

print('{0:.2f}".format(BemecTBeHHOE YUCIIO))




!;-. format_chisla.py - K:/MTaBopatopreie Python/format_chisla.py (3.7.1)

Eile Edit Format Run  Options Window Help
x=10

y=7

print ("{0:.2f}".format (x/v))

B pe3ynbTaTe BhIBEAETCA YUCIIO C IBYMS 3HAKAMH I1OCIIE 3alsTOM.

Eile Edit Shell Debug Options Window Help

Python 3.7.1 (v3.7.1:2Z¢0ecZc36a, Oct
1}] on win32

Type "help", "copyright", "credits"
2>

RESTART: EK:/NaGopaTor
1.43
et

IIpumep

Hamnumure nporpamMMy, KoTopast 3anpamiiBaia Obl y TI0JIb30BaTeIs:
- ®UO ( "Bamm pamunus, umsi, oT4ecTBO?")

- Bo3pact ("Ckonpko Bam net?")

- mecto xutenbeTBa ("I'ae BoI xxuBeTe?")

[Tocne sToro BeIBOAMIA OBl TPU CTPOKH:

"Barmre ums"

"Bamm Bo3pact”

"BrI )xuBeTe B"

Pemienue
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a=input ("BeegMTe Bamm (amMmMIMo, MMA, OTUSCTED ')
b=input ('Cxonrxo Bam meT? ')

c=input {'T'me Bo EMRET2? ')

print ('Bame mma ',
print ('Bam eBoszpacTt ',b)
print ('Ba ®MESTE B

EregMTe BamM OQamMMIM®, MMA, oTdecTEC MBaHoe Mead MeEaHoOEMU
CHoNMbECo EBEamMm JeT? 15

I'me BH EMEBET=? YCOCYPMHCEK

Bame mma MeaHoe HMeaH MeEaHoBMU

Bam eo=zpacT 15

Bl ®mMBeTe B YCCYVDMMCK

3aganus AJ18 CaMOCTOSITeJIbHON padoThI

1) YceranoBute Python https://www.python.org/ftp/python/3.8.5/python-3.8.5.exe

2) HanumuTe nporpaMMy, KOTopas 3anpaniiBaia Obl y MOJIb30BaTelIs:
Nwms, @amunus, Bo3pact, MecTo KUTeIbCTBA

- pammnust, umsa ( "Bamm pamunms, nms?")

- Bo3pact ("Ckombko Bam met?")

- mecto xuTtenbeTBa ("I'ae Bol xuBete?")

[Tocne aToro BeIBOIMIA OBl TPU CTPOKH:

"Bamm pamunus, nms"

"Bam Bo3pact”

"BrI )xuBeTe B"
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JlabopaTopHasi padora 2 MaTtemaTuueckne onepauuu B Python

Llenb paboTbl: NO3HAaKOMMUTLCA C OCHOBHbIMW MaTEMATUYECKMMM ONepaLmUaAMM B
Python

A3bIk Python, 6nrarogapa HaANMYKUIO OFPOMHOTO KoInYecTsa 6MHBNMOTEK AnA peleHunn
Pa3HOro poAa BbIYUCAUTE/IbHbIX 33434, CErOAHA ABNAETCA KOHKYPEHTOM TaKMM
naketam Kak Matlab 1 Octave. 3anyuieHHbIN B UHTEPAKTUBHOM PEXMME, OH,
baKTMyecKn, NpeBpaLlaeTca B MOLWHbIN KaNbKynATop. B aTom ypoKe peyb nonaet o6
apuPmMeTMUYEeCKMX onepaumax, 4OCTyNHbIX B AAHHOM fA3blke ApndmeTmnyeckme
onepaunu U3y4ymm NPUMEHUTENIbHO K YMC1aM.

Ecnu B KauecTBe onepaHA0B HEKOTOPOTo apnUPMETUUYECKOrO BbipaxKeHua
MCMNO/Ib3YIOTCA TONbKO Lie/ble YMUCNa, TO Pe3ybTaT ToXe byaeT uenoe 4yncno.
NcKnioueHem sBnsieTca onepauus aeneHus, pesynbTaToM KOTOpon ABAseTcA
Bell,ecTBeHHOE Yncno. Npu coBMECTHOM MCMONb30BaHUM LLENOYNCNEHHbIX U
BELLECTBEHHbIX NePeMEHHbIX, Pe3yNbTaT byaeT Bel,ecTBEHHbIM.

B aTOM ypoKe peyb nornaeT 06 apudmeTnHecknx onepaumsax, 4OCTyMNHbIX B JaHHOM
A3blKe.

Ecnu B KauecTBe onepaHA0B HEKOTOPOTo apUPMETUUYECKOro BbipaxKeHua
MCNOJIb3YIOTCA TONIbKO Le/ible YMCNa, TO Pe3y/ibTaT ToXKe byaeT uenoe Yncno.
NcKntoueHrem saBasieTca onepauns AeneHums, pesynbTaToM KOTOPOM ABAseTcA
Bell,ecTBeHHOE Yncno. Npu coBMECTHOM MCNONb30BaHUM LLENOYNCAEHHbIX U
BELLLeCTBEHHbIX NepeMeHHbIX, pe3y/ibTaT byAeT BeW,eCTBEHHbIM.

Llenble uucna (int)

Yncna B Python 3 nogaep:xmBatoT HAbop cambix 0ObIYHBIX MaTEMATUUYECKUX
onepauuii:

Xty Cnoxenue
X-y Brrunranue
x*y YMHOXEHUE

x/y [enenune




x/l'y

[TomyyeHue 1enoun 4yacTu OT JeJICHUS

X%y OcTartok OT JaenaeHus

-X Cmena 3Haka yucia

abs(x) Moynb yncia

divmod(x, y) [Mapa (x//y,x % y)

X ¥*y Bo3Benenue B cTreneHn

pow(x, yl[, z]) X : Yucno, KoTopoe TpebyeTcs BO3BECTU B CTENEHb.

y : Yncno, aBnatoLLeecs CTeneHblo, B KOTOPYH HYXHO BO3BECTM NepBbii

APrymeHT. Ecaun uncno oTpuuaTenbHoOeE UanM 04HO U3 Yncen X Unanm 'y He

uenble, To aprymeHT "z" He NpuHUMaeTca.
z : Yncno, Ha KoTopoe TpebyeTca NPon3BecTn AeseHne no mogyn. Ecam
nn n,.n

4YMCNO YKaszaHo, oxuaaetca, uto "x" n "y" nonoXRuTeNbHbI U UMEIOT TUN
int.

Mpumep npumeHeHnsa BbILLEOMUCAHHDIX onepauuii Hag uenbimu Yncaramum

bio
"&i" =
= =
=ty
-y =
x*y = 10
/v .5
x//y = 2

x5y = 1

-¥= -5

Il o in

by = L =

abs(—-x) = &
divmod(x,v) = (2, 1)
w*k*y = Z5

pow(x,v,z) = 1

BewectBeHHble uucna (float)

BeuwlecTBeHHble YMCNa NOAAEPKMBAIOT TE XKe onepauuu, 4to u uenble. OgHako (13-
3a Npe/CcTaBNeHMA YUCeN B KOMMbIOTEPE) BELLLECTBEHHbIE YMC/1a HETOYHbI, U 3TO
MOKET NPMUBECTU K OLLIMBKaM.

Mpumep NnpumeHeHUA BbILLEONUCAHHbIX onepau,uﬁ Hapj BewecCTBEHHbIMU YNCNTaMU
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X 5.5

¥ 2.3

xty = 7.8

-y 3.2

x¥y = 12.649999995995599
x/yv = 2.3%913043478260874
x//y = 2.0

x5y = 0.9000000000000004
-x= -5.5

abs(—-x=)}) = 5.&
divmod(x,v) = (2.0, 0.2000000000000004)

x¥*y = 50.44¢8654042254%

bubnuorteka (moaynb) math

B cTtaHaapTHYto noctaBky Python Bxoaut 6ubnnoTteka math, B KoTopoi coaeputca

60/1blIOEe KONIMYECTBO YacTo NUCMNOJIb3yEMbIX MaTEMATUYHECKUX CIJYHKU'MM.

Ana pa6OTbI C AaHHbIM moAdynem ero npegBaputesibHO HYyXKHO UMNOPTUPOBATD.

File Edit Fermat BRun Options Window Help
1mport math

PaccmoTtpum Hanbonee yacto ucnonbyemolie GpyHKUMKM moayna math

math.ceil(x) Bo3sBpamaer 6mkaiiiiee 1enoe 9ncio 0oibliee, 4eM X
math.fabs(x) Bo3sBpairaer abcooTHOE 3HaUYEHUE YHCIIA X
math.factorial(x) | Beruncnser paxropuan x

math.floor(x) Bo3sppaiaet 6rkaitiiee 11e10e 4uciao MEHbIee, 4eM X
math.exp(x) Brraucnser e**x

math.log2(x) Jlorapudm o ocHoBaHUIO 2

math.log10(x) Jlorapudm o ocHoBanuto 10

math.log(x|, [To ymoruanuo BEIYUCIISET JIorapu(dM 110 OCHOBAHHUIO €,
base]) JIOTIOJTHUTEJIBHO MOXKHO YKa3aTh OCHOBaHUE Jiorapudma
math.pow(x, y) Brpruncnsier 3HaueHne X B CTENEHU Y

math.sqrt(x) KopeHb KBaJipaTHBI OT X

Mpumep npumeHeHUA BbilleONUCaHHbIX GYHKLMNA HAL YnCIaMm

B nporpamme onpegenersl 4 nepeMeEHHbIE - a, b, C, d, KaxXX4aA U3 kotopbix
aBnaeTca "Mbo UenbiM YUCIOM, INOO BELLLECTBEHHbIM, MO0 OTPULATEIbHbIM.


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/ex_math2.png?attredirects=0
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KomaHpoi print() BbiBOAUTCA 3HAYEHME KaXKA0W NepeMeHHON Ha 3KpaH npu
BbIMNOJIHEHWMWN NPOrPaMMBblI.

B nepemeHHyt0 z noMeLLL,aeTca pesynbTaT BbIMOAHEHUA GYHKLMM Moayna math.

3aTem KoMaHaoM print() BbIBOAUTCA COOBLLEHME B BUAE UCNONb3YEMOMN GYHKLUN U
eé aprymeHTa u pesynbTaT e€ BbIMO/IHEHMA.

r Python 3.4.1: puthon.py - C:\Documents and Settings\StudentiPaGouni ctoalputhon. py

File Edit Farmat Run Options  Windows Help

import math -~
a=10

h=-5

o=4.3

d=3

printi'a =',a)

printi'b =' kbl

printi'c ="',

printi{'d =',di

z=math.ceil (a)

print{'math.ceil(' e, '] =',2]

z=mwath. fabs (b

printi'math.fabs(',b,"'] =',2)

z=wath. factorial (a)

print|{'math.factoriali' ,a,'] =',2]

z=math.floor ()

print('math.floor(',c,'] =',2)

z=math.exp (b

printi'math.exp(' ,b,'] =',21

z=mwath. logz (a)

priot ('math.log2 (', a,"'] =',z]|

z=mwath. logldia)

print('math.logld(',a,'] =',z)

z=mwath. log(d, a) -
printi'math.log(' ,d,',"';&, "1 =',2]

z=math.powia,d)

priont ('math.pow(' a,"', "', d,'1 =',2]

z=mwath.sqrt (a)

printi{'math.sgrti',,a,'] =',2) j

Ln: 21 ol 29

Mpumep nporpammebl Ha Python


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/math.png?attredirects=0

¥ Python 3.4.1 Shell

File Edit 3shel Debug Options ‘Windows Help

Python 3.4.1 (v3.4.1l:c0e31ll1le010fc, May 15 2014, 10:35:22) [M3C w.le00 32 bit _J
[Intel)] on winiz

Type "copyright™, "credits"™ or "license ()" for more information.

Frr SEESSEsssssssssssssssssssssss=s=s BEFTART sssssssssssssssssssssssssssssSsss

math.ceil( 4.3 ) = 10

math.fakb={ -5 ) = 5.0

math.factorial( 10 ) = 36253500
math.floor( 4.3 ) = 4

math.exp({ -5 ) = 0.006737946992055467
math.log2 [ 10 ) = 3.3219283094587362
math. loglof 10 ) = 1.0

math.log( 3 , 10 ) 0.47712125471966244
math.pow( 10 , 3 ) 1000.0

math.sgrt | 10 | = 3.1622776601653795

[

Lm: 19 [Cal: 4

Pe3ynbTaT BbIMOAHEHWA NPOrpammbl C NpuMeHeHnem GyHKUMIM moayna math

Tpuronomerpudeckue pyHkuuu moay.Jasi math

math.cos(x) Bo3sspataer €os uucna X
math.sin(X) Bo3zspammaer sin ancna X
math.tan(X) Bo3sBpaiaer tan uyucna X
math.acos(X) Bo3sBpaiaer acos uucia X
math.asin(X) Bo3zspammaer asin uncna X
math.atan(X) Bo3sBpamaer atan yucna X

IIpuMep npuMeHeHHU BbIIICONMUCAHHBIX PYHKIMHA HAJY
YUCJIAMU

B nporpamme onpeaeneHa nepemeHHasn X, COAEPXKALLAA LLeoe YUCAO.
3HayYeHWe NnepemeHHOM BbIBOAMTCA KOMaHAOM print() Ha aKpaH.

B nepemeHHyto z nomeLLaeTca pe3ybTaT BbIMOJHEHUA TPUTOHOMETPUYECKOM
byHKUMM moayns math.


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/math_result.png?attredirects=0

3atem KomaHAoM print() BbIBOAUTCA coobLLleHWe B BUAE UCNonb3yemoin GyHKumn 1
€€ aprymeHTa U pe3ynbTaT e€ BbIMOJHEHUA.

L Python 3.4.1: puthon.py - C:\Documents and Settings\Student\PaGouni cTondputhon. py |Z E|rz|
File Edit Faormat Run  Options \Windows Help

import math il
x=1
printi('x =',x]

z=math.cos (x)
print{'math.co=s({',x,"] =',2]

z=math.sin(x)
print{'math.sin(',x,"'] =',2]}

z=math. tan (x)
print{'math.tan(',x,"'] =',2]

z=math.acos (X))
print{'math.acos(',x,"'] =',2]

z=math.asin(x)
print{'math.asini', x,'] =',2)

z=math.atan(x) _—
print('math.atan(',x,'l] =',2] ﬂ

Lm: 21 |Cal: 22

Mpumep NpPorpammbl C UICNONb30BaHNEM TPUTOHOMETPUYECKUX PYHKLMIA Mmoayns
math

E Python 3.4.1 Shell
File Edit sShel Debug Options ‘Windows Help

Python 3.4.1 (v3.4.1l:c0e3llefl0fe, May 15 2014, 10:35:22) [MN3C w.1600 32 bic [In__J
tel)] on windZ

Type "copyright™, "credits™ or "license ()" for more information.

rry SESSSSssssssssssssssssssssss===== REFTART ss=s=sssssssssssssssssssssssss===
Frx

®x =1

math.cos( 1 ) = 0.5403023058631398

math.=in({ 1 ) = 0.584147093483073965

math.tani{ 1 ) = 1.5574077246549023

math.acos( 1 )] = 0.0

1.5707963267943966
0.7353981633974433

math.asin( 1 )
math.atan( 1 )
sz |

[

Lr: 12 |Col: 4

Pe3y/bTaT BbINOJIHEHUA MPOrPaMMbl C
NPUMEHEeHMEM TPUTOHOMETPUYECKUX PYHKLMIA moayna math


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/sincos.png?attredirects=0
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Koncranrnr:

o math.pi-uncno Pi.
« math.e - yncno e (akcnoHeHTa).

Mpumep

Hanuwwute nporpammy, Kotopas bbl BbluMCAANA 3a4aHHOE apudMeTUYeCcKoe
Bblpa*KeHue Npu 3agaHHbIX NepemeHHbIX. BBog, nepemeHHbIX OCyLL,eCcTBAAETCA C
KNlaBMaTypbl. BbiBECTU pe3ybTaT ¢ 2-MA 3HaKaMu Noc/e 3ansaTou.

3apaHue

9t + 10 cos(x)
= *
Vt — [sin(t)]

x=10; t=1

PeweHue

CHavana umnopTtupyem moaynb math. [1na atoro Bocnosbayemca KomaHaom import
math.

3aTem cnegyeTt BBECTU 3HAUYEHUA ABYX NEPEMEHHbIX LLeNoro Tuna x u t.

[lna BBOAA AaHHbIX UCMONb3YEeTCA KOMaHAa input, HO TaK KaK B YC/I0BMU aHbl Leble
4yncna, To HYXKHO CHavasa onpeaenuTb TN nepemeHHbIx: x=int(), t=int().
Onpeaenvs TUN NePeMeHHbIX, cneayeT UX BBECTU, A1 3TOro B CKOOKax KOMaHAbI
int() Hy»kHO HanmncaTb KomaHAy input().

[ns nepeMeHHOM’ X 3TO BbIrAAUT Tak: Xx=int(input("coobuweHne npu BBOAE
3HauyeHua")).

[ns nepemeHHoM t aHanornyHo: t=int(input("coobleHne npu BBoae 3Ha4eHua")).
CneaytoLmii Wwar - aTo cocTaBAeHUe apuPpMeTUUYECKOro BblparKeHUs, pesynbtaTt
KOTOPOro NOMecTUM B MEPEMEHHYIO Z.

CHayvana coCTaBUM YncanUTENb. Bbirnaaets oH byaer Tak:
9*math.pi*t+10*math.cos(x).

3aTemM HY»KHO COCTaBUTb 3HaMeHaTe b, NPU 3TOM 06PaTUM BHUMAHME Ha TO, YTO
YUCNUTENb OENIUTCA HA 3HAMeHaTe b, MO3TOMY U YNC/IUTENb U 3HAMEHATE/Ib HYXKHO
MOMECTUTb B CKOBKM (), @ Mexay HUMM HanucaTb 3HaK genexHusa /.

Bbirnagetb 310 byaeT Tak: (9*math.pi*t+10*math.cos(x))/(math.sqrt(t)-
math.fabs(math.sin(t))).

MocnegHMM LArom siBASIETCA YMHOXeEHME AP0o6U Ha SKCMOHEHTY B CTENEHMU X.

TaK KaK yMHOXaeTcA Bca Apobb, TO ceayeT COCTaB/eHHOE BbliparkeHMe NOMECTUTL B
CKOBKM (), a y»ke noTom HanucaTtb ¢pyHKLUMIO math.pow(math.e,x).


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-2/lab2_example.png?attredirects=0

B pe3ynbTaTe BblpaxeHue byaetT UMeTb BUA,:
z=((9*math.pi*t+10*math.cos(x))/(math.sqgrt(t)-
math.fabs(math.sin(t))))*math.pow(math.e,x).

Mpw cocTaBNEHNN JAHHOIO BblpaXKeHMA cneayeT 06paTUTb BHMMaHME Ha KOMYECTBO
OTKPbIBAOLMXCA N 3aKPbIBAOLLUXCA CKOOOK.

KomaHpoii print() BbiBegem 3HaueHne nepemeHHon, oTdopmMaTUpPOBaB ero
KomaHaom format.

Cam dopmat 3anucbiBaeTcsa B anocTpodax B pUrypHbIx CKobKax {}.

B 3apauye TpebyeTcA BbIBECTM YMC/O C ABYMA 3HAKaMM NOCAe 3anATOM, 3HAYUT BUA,
dopmarta byaeT BbirnaaeTb cnegyowmm obpasom: {0:.2f}, rae 2 - 3To KonmyecTso
3HaKOB noc/e 3anaToi, a f ykasbiBaeT Ha To, 4To popmaTMpyeTcs BEWECTBEHHOe
yncno. Mpu aTom nepeg, 2 HyXKHO NOCTaBUTb TOUKY, YKa3aB TEM CaMbIM Ha TO, YTO
dbopmaTnpyem MMeHHO ApobHYI0 YacTb YMcna.

ti;u example_math_varl.py - C:/Users/maxim/Desktop/Python/example_math_varl.py (3.7.1)

File Edit Format Run Optiens Window Help

import math

x=int (input ("BBeonTe nepeMeHHYO %:"))

t=int (input ("Beemure nepemeHHy® t:"))

z=((9*math.pi*t+10*math.cos (®))/ (math.sqrt (t) -math.fabs (math.sin(t))))*math.pow(math.e, =)
print("z = |{IZ]: 2fr.format(z))

Pesynbrar

B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1l:260ecZc3éa,
1)] on win3Z

Type "help", "copyright", "credit
>>>

======== RESTART: C:/Users/maxim/
BEeIuTe NepeMeHHyKn X:10

BeemuTe nepeMeHHywo t:l

Zz = 2762685.71

>>>

3afaHnsa 419 CamMOCT OAT €/1bHOV paboT bl
BOCI'IpOM3B€CTVI 3adaHne U3 npumepa. Cp,enaTb CKPUHLWOTbI KO4a U pe3ysibTaTa.
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JlabopaTopHas pabdora 3 Ctpykrypa BerBieHune B Python

Lenb paboTbi: no3HaKoMUTbCA O CTPYKTypoi BeTBneHue (if, if-else, if-elif-else).
HayunTbca paboTaTb € YMCIaMKU U CTPOKAMM UCNOb3YS AaHHYIO CTPYKTYPY.

YcnoBHbI onepatop BetBaeHus if, if-else, if-elif-else

OnepaTop BeTB/eHUs if NO3BONAET BbINOAHUTL ONpPeAeNeHHbI Habop NHCTPYKLMI B
3aBMCUMMOCTM OT HEKOTOPOTO YCN0BUA. BO3MOXKHbI cneaytolme BapuaHTbl
MCNOJIb30BaHMS.

1. KoHcTpyKuus if
CuHTaKcuc onepaTopa if BbIrAaanT Tak:
if nornueckoe BbipaxkeHue:
KomaHga 1
KOMaHpa_2

KOMaHda_n

MNocne onepaTopa if 3anMcbiBaeTcA 10rMYecKoe BblpaxKeHUe.
Jlornyeckoe Bblpa*XeHne — KOHCTPYKUMA A3blKa

nporpaMmmmnMpPoOBaHnA, Pe3yibTaToOM BbIHNCIEHUA KOTOpOVI
ABNAETCA KUCTUHA» UJTN KJTOXKb».

Ecnu 310 BblparkeHne UCTUHHO, TO BbINOJHAKTCA MHCTPYKLUKUM, onpeaensemblie
AAHHbIM OMepaTopoM. BbipakeHune ABASETCA UCTUHHBIM, €CIN er0 Pe3y/IbTaTOM
ABNAETCA YNCNO HEe PaBHOE HY/H0, HENYCTOW 06beKT, inbo nornyeckoe True. Mocne

“w.n

BblpaXXeHUA HYXXHO NOCTaBUTb ABOEToO4YnE .

BAXHO: 610K Koga, KOTopblii HEOH6XOANMMO BbINOIHUTD, B C/1y4ae UCTUHHOCTU BblpaXKeHuUs,
oTaenaeTca yeTbipbma npobenamu cnesal

Mporpamma 3anpalnBaeT y No/1b30BaTeNA ABa YNCNaA, 3aTEM CPABHUBAET UX U €C/IU
Yymncna paBHbI, TO €CTb IOFMYECKOe BbiparkeHne A==B NCTUHHO, TO BbIBOAUTCA
COOTBETCTBYIOLLEE COObLLEHME.

T Python 3.4.0: example_if.py - F:lexample_if.py

File Edit Format Run  Options Windows  Help

print ("Eeemure A7)
A=input ()
print {"BesguTe B:T)
E=input ()

A==RH:

. print ("A paeHo ET)



https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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Mpumep nporpammbl Ha Python

. Python 3.4.0 Shell

File Edit Shel Debug Cptions Windows Help

Python 3.4.0 (v3.4.0:04f714765213, Mar 16 201
tel)] on win3Z

Type "copyright”, "creditse” or "license ()" fo
Frr SEE=E=s=s=s=s=s=s=s=s==s================== EESTART

e

s

Eeenmme A:

10

EeenmTe B:

10

A paruoc B

> |

Pe3ynbTaT BbINO/IHEHMA NPOrPaMmbl C UCNOIb30BaHMEM YCNOBHOTO oneparopa if

2. KoHcTpyKuus if — else

BbiBalOT cyvyaun, Korga HeobxoamMmo nNpeaycmMoTpeTb
aNbTEPHATUBHbIN BapMaHT BbINOJIHEHNA NpPOrpaMmmbl. T.e. npu
NCTUHHOM YC/I0BUM HYKHO BbINOJIHUTb OAMNH Habop

WHCTPYKLUMM, NPU NOXKHOM — Apyron. Jnsa aToro ncnonb3yerca
KOHCTpYKUUA if — else.

CuHTaKcuc onepaTopa if — else BbIrnaauT Tak:
if nornueckoe BbipakeHue:
KomaHaa 1

komaHaa_ 2

KomaHaa_ N
else:
komanga_ 1

KomaHaa 2
KomaHaa_N

Mporpamma 3anpalinBaeT y No/b3oBaTeNs Ba YNCNa, 3aTEM
CPaBHMBAET UX U €C/IN YMC/1a PaBHbI, TO €CTb IOTUYECcKoe


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if_res.png?attredirects=0

BblpaxeHne A==B UCTUHHO, TO BbIBOAUTCA COOTBETCTBYOLLEE

coobuleHmne. B npoTMBHOM cny4yae BbIBOAUTCA COObLEHME, YTO
4YnCNa He PaBHbI.

| of Python 3.4.0: example_if. py - F:fexample_if. py

File Edit Format Bun  Options  ‘Windows  Help
print ("BEeeguTe A:T)
A=input (]
print ("EeenouTe E:T)
E=input ()
A==H:
print ("A paeHoe EBT)

ﬂrint{*A He paeHo BT

Mpumep nporpammel Ha Python

}}-} ——=——=————————————————————————=—=—=—== RESTALAET

EpenomTmse A
10

BEeenomMTe H:

5

A He paeHC B
> |

Pe3ynbTaT BbINOAHEHMA NPOrPammbl C UCNOb30BaHUEM
yC/NIOBHOro onepaTtopa if-else

3. KoHcTpyKuus if — elif — else

[Ona peannsaumm Bblbopa U3 HECKONIbKUX albTEPHATMB
MOXHO MCNOb30BaTb KOHCTPYKUuMto if — elif — else.
CuHTakcuc onepatopa if — elif —else BbIrNAAUT TakK:

if nornyeckoe BbiparkeHue_1:

komaHaa_ 1

komaHaa 2


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-4/if-else.png?attredirects=0
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KomaHaa_N
elif nornueckoe BbipakeHue_2:

komavaa_ 1

komaHaa_2

KomaHaa_ N
elif nornuyeckoe BbipaxkeHue_3:

komanga_ 1

komaHaa_2

KomaHaa_ N

else:

komanaa_ 1

komaHaa_ 2

KomaHaa_ N

Mporpamma 3anpalumBaeT YMC/I0 Yy NONb30BaTENA U CPAaBHMUBAET ero ¢ Hyném a<0.
Ecnn oHO meHblue HynA, TO BbiBOAMTCA cooblieHne 06 aTom. Ecam nepsoe
NIOTNYeCcKoe BblpaXKeHne He UCTUHHO, TO NporpaMmma NepexoauT Ko BTopomy - a==0.
EcnAm 0HO UCTUHHO, TO NpPOrpaMma BbiBeAeT COObLLIEHME, YTO YNC/IO PABHO HY/IHO, B
MPOTUBHOM C/lydae, eciv 06a BblleyKa3aHHbIX I0rMYECKUX BbiparkeHUs 0Kas3ainch
NNOXHbIMM, TO NPOrPaMma BbiBeAeT coobLieHMe, YTO BBEAEHHOE YMC0 bonblue
HyNA.



| o Python 3.4.0: example_if.py - F:/fexample_if. py

File Edit Format Run  Options Windows  Help

a = int{input ("BEpeguTe umcmo: "))
it a < 0:
print {a, " MeHBWs HYIA")
2lif a ==
printia, " paeHo Hyam')
else:
print {a, " Bomnpwe HyIA")

Mpumep nporpammbl Ha Python

Eeengume umMomo: 41

41 EBomnrpme HYIIA

Frr S=============================== REZTART =
g

EpeOMTe UHCIO: -5

-5  mMmMedHbpme "vaIA

Frr SE==s=s=s=s=s=s==s===================== HEIZTART
e

EpaenguTe uMcIo: 0

0 paeHO HYJIH
R

Pe3ynbTaT BbINO/HEHMSA NPOrPAMMbI C UCNOJIb30BAHMEM
ycnoBHoro onepartopa if-elif-else

Mpumep
3apaHue

[aHo 3 uncna. HaTv MMHUMaNbHOE cpeaun HUX 1 BbIBECTM HA KPaH.

PeweHue

[lns NpocToTbl NOCTPOMM B10K-CXeMy 3a4a4MK.
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CHAHAND

min=c min=h min=c min=a

A

/ Beigag min -

v

m HE u 5
KomaHgamum

a=input(")
b=input(")
c=input(")

BBEAEM TPU 4YUCna, NpUCBOUB 3HAYEHNA NEPEMEHHbBIM a, b, C.

YcnoBHOM KOHCTpyKUmMel if-else npoBepnm Ha UCTUHHOCTb IOTUYECcKoe
BblpaxkeHue a<b. EC/IM OHO UCTUHHO, TO NEPEXOANM Ha NPOBEPKY JIOTMYECKOTO

BblpaXKeHunAa a<c. Ecnn oHO UCTUHHO, TO I'IEpEMEHHOlZ Yy NpuncBOoMUM 3Ha4yeHUne

nepemeHHon "a", T.e. "a" byaeT MMHMManbHbIM, a MHaYe "y" npuceounTca

3Ha4vyeHune nepeN\eHHoﬁ c.

Ecnun B Hayane normnyeckoe BbipaskeHne a<b 0Ka3anocb N0KHbIM, TO NEePEXoAnm
Ha NPOBEPKY APYroro /IOrMYecKoro BbipaxeHus b<c.

Ecnn oHo UcTUHHO, TO "y" NnpMcBOUTCA 3HaYeHUe nepemeHHon "b", nHave "c".

KomaHgom print() BbIBOANM MUHUMANbHOE 3HAYEHME.
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fHaXOoEISHME MMHMMAILHODO M= 3—X UMCeI
a=input ('BeeguTre Uenoe umMcao \n')
b=input ('BeeguTre Lenose uMcao ‘\n')
c=input ('BeeguMTe Lenos uMcao ‘\n')

1t a<b:

print ("MunmMMancHos: ", V)

Mpumep nporpammol

BEEeIMTe Lelos WHOIIO
2

EReIuTe LelIos WHOIIO
=
EReoMTe Lelos WHOIO
1

MMUMMAaTIEHoe: 1

Pe3yn bTaT BbIMOJIHEHWNA NPOrpamMmmbl

3aaaHuA pNa camocToAaTeNIbHOM paboTbl

3ananue

I[aHBI TPHU OCJIBIX YUCIIA. BBI6paTB M3 HUX TC, KOTOPLIC IIPUHAICI)KAT UHTCPBATTY
[1,3].
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JlabopaTopHasi pabdora 4 Pa6ora ¢ uukiaamu B Python
Ilesb paGoOThHI: TO3HAKOMUTHCSA C TAKITNUYECKUMH KOHCTPYKIIHUAME
B Python cymecTByIOT /iBa THIIA TUKIUYHBIX BHIPKEHUN:

o ITuki while
o ITuxi for

1. ITuxa while B Python

WucTpykius while B Python moBTopsier ykazanHbI# 0JI0K KOZa 10 TEX 0P,
II0Ka YKa3aHHOE B ITUKJIE JIOTHYECKOE BhIpaKeHHUE Oy/IET OCTaBaThCSA
MCTUHHBIM.
Cunrakcuc nukia while:

while ssornueckoe Boipakenue:

KoMaHaa 1
KOMaHpa 2

KOMaHA4a n

[Tocse kTr0UEBOTO CJI0BA While yka3pIiBaeTcst yCJIOBHOE BhIpakeHUe, U IOKa
3TO BBIPAKeHUe Bo3Bpalaer 3HaueHue True, OyIeT BBIIOTHATHCA 0JI0K
WHCTPYKIIMU, KOTOPBIN UJET AaJIee.

Bce MHCTPYKITHH, KOTOPBIE OTHOCSTCSA K UKJIY while, pacmosaratores Ha
MIOCJIEIYIOIINX CTPOKAX U JIOJIKHBI UMETh OTCTYII OT Havasia CTPOKH (4
npobesia).

#! IpoDpaMMa OO0 BHUMCOISHMED GaBETODMAIS
number = int(input ("ERegxTe wMocoo: )
i=1
factorial = 1
i <= nuber:

factorial *= i

i+=1
print ("darTopMan uMcaa™, nuwber, "paeeH", facturialﬂ

[Tpumep mporpammsl Ha Python

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 10:385:22) [M3C w.1600 32 bit (In
tel)] on windz

Type "copyright™, "credits"™ or "license ()" for more information.

iy SE=s===s=s=sss=ss=sss=ssss=s=s=========== HEITLRT ==============s=================
i

EeeguTe umMcomo: 5

FaRTOpHAaI yMCoIa S5 paeex 120

sz |

PeBy.TIbTaT BBIIIOJTHEHHUA IIPOrpaMMBbI C UCIIOJIb3OBAHUEM ITUKJINYECKOTO oImepaTopa while

2.ITuxi for B Python:

[Mukn for B Python obstafaer criocobHOCTHIO IEpeOHUpaTh 3JIEMEHTHI JTI000T0
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KOMILJIEKCHOTO THUTIA JAHHBIX (HaIIpuMep, CTPOKHU WJIU CIIHCKA).
Cunrakcuc nuksia for:

for int in range():
KoMaHza 1
KoMaHja 2

KOMaHza n

IlepemeHHO int IprcBanBaeTcs 3HaUEHME IIEPBOTO 3JIEMEHTA PYHKITUU
range(), ITocJIe Yero BHIIIOJTHAIOTCS KOMAaH/Ibl. 3aTeM epeMEHHOH int
IIPHUCBANBaETCA CJIEAYIOIIEE IO MOPSAKY 3HaUeHHE U TaK Jajiee 10 TeX II0p,
1oKa He Oy/1yT mepeOpaHbl Bee 2yieMeHThl GyHKITUM range().

dynkius range() sBsAeTcs yHUBepcaTbHOU pyHKIer Python qis coznanus
cruckoB (list) cogeprkamux apudmermyeckyro mporpeccuro. Yaiie Bcero ona

HCIIOJIb3YETCA B IIUKJIAX for.
range(cTapT, CTON, War) - Tak BbIMNAANT CTaHAApPTHbIA BbI30B PyHKUMK range() B Python.
Mo yMOn4aHMIoO CTapT paBHAETCS HYJI0, War eanHuLe.

ITpumep.
1. Haititu cymmy n sy1eMeHTOB cieaytomniero psajaa yucen: 1-0.5 0.25-0.125 ...
n. KosimuecTBO 2/1eMeHTOB () BBOAUTCSA C KJIaBUATYPhI. BeIBecTn Ha AKpaH
KaKIbIM YIEeH PsAJia U ero CyMMYy. PermuTh 3a1ady UCronb3ys IMUKITHISCKYIO
KOHCTpYKIHIo for.
Pemienue:
B nanHOM citydae psii 4ucen COCTOUT U3 JIIEMEHTOB, T/I€ KKIbIA CJIETYOIINN
MEHBIIIE MPEIbIAYIIETo B IBa pa3a Mo MOIYJI0 U UMEET OOpaTHbIN 3HaK. 3HAYUT,
YTOOBI MOTYUUTh CIICIYIOIMIUMI 2JIEMEHT, Ha0 MPEAbIAYIIUNA pa3aeIuTh Ha -2.
Kaxkoii-mu6o nepemMeHHO# HaJ0 MPUCBOUThH 3HAUCHHUE TIEPBOTO AJIEMEHTA psjia (B
TaHHOM citydae 910 1). J[anee B niukiie 100aBiATh €€ 3HAYCHHE K TIEPEMEHHOM, B
KOTOpPOM HAKAIUIMBAETCS CYMMa, IIOCJIE€ YEro IIPUCBAanUBaTh € 3HAYCHUE
CJIEAYIOIIETO JIEMEHTA pAJla, pa3/iesIuB TeKyllee 3HaueHune Ha -2. [{ukn gomxen
BBITOJIHATHCS N pas.

n=int {input ('BEEegMTe HKOIMUSCTED SJSMSHTOE IOCISOOBaSTALHOCTM: '))
=x=1
s=0
print (x)
i range (n) :
s+=x
x/=-2
print (x)
print {'Cymma paga:', s)

[Tpumep nporpaMmel ¢ ukiIoMm for
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EEeInTe HOIMUSCTEC SJSMSHTOE NOCIedoBaSTIALHOCTM: 5
1

Cymmia pama: 0.€875
PGSYHBTaT BBITIOJTHEHH A ITPOTrPpaMMbI

2. JlaHO 1iej10€e YHCJI0, HEe MeHbIIIee 2. BrIBeuTe ero HauMeHbIINH
HaTypaJIbHBIN JIEJTUTEN b, OTJIMYHBIH OT 1.
Pemienue:
JlJ1s1 Havasia BBEJIEM IeJI0e YrciIo KoMaHaol int(input(rekcr coobienust)).
3aTeM 3a/1a/IUM epeMeHHOH 1 3HaueHue 2. [lepeMeHHas 1 BBITIOJIHSAET POJIb
cuétunka. Ecyii 3a71aTh el 3HaUeHMe 1, TO YCJI0BHE 3a7]a4H He OyeT
BBIIIOJTHEHO, a PE3YJIbTaTOM Bcerjia Oy/ier 1.
B nukie while B kauecTBe JIOTHYECKOTO BIPAXKEHUS UCIIOJIB3YETCS KOMaH1a
n%i cpaBHUBaeMas ¢ HyJiéM. Takum 06pa3oM, eCJIH OCTATOK OT JIeJIEHUS
BBEJIEHHOTO UMCJIa Ha TEKYyIllee 3HaUueHUe 1 He paBHO HYJII0, TO CUETIYUK
yBEJIMUNBAETCA Ha 1, a €CJTM PAaBHO HYJIIO [TUKJT 3aKaHUYNBAaETCsS M KOMaH0H

rint() BBIBOAUTCSA COOOIIEHE 1 3HAUEHHE 1.

n = int (input ('BEegMTe L=n0s UMCNIO He MeHpmes 2%\n'}))

i=2

n%i != 0:
i+=1
print {'HaMMeHLIIMT HATYPaNLHED! OSIMTENL: ', 1)

[Tpumep mporpaMmsl ¢ HUKJIOM while

BEeOMTe L&J0os WMCICO He MeHLBIes 2

49

HaAMMEHLIMK HATYPAJLHEN OelMTEeNL: |
Pe3y.7[bTaT BBIIIOJIHEHHUA IIPOTrpaMMbl

3ananmue.
1. laHo BemecTBeHHOE YMCIIO — I1eHa | kKr koHdeT. BeiBecTn ctoumocTts 1, 2, ...
10 xr koH(peT. Permmth 3a1a4y UCHONB3YS UKIMYECKYIO0 KOHCTPYKIuIO for.
2. [Tana HenycTasi NOCAEA0BaTEIbHOCTD LEIBIX YHCEI, OKAHYMBAOIIASACS HYJIEM.
HaiiTu: a) cymmy Bcex 4ucell Iocae0BaTeNbHOCTH; 0) KOJIMYECTBO BCEX YHCEN
MOCJIEI0BATEIbHOCTH
PemuTh 3a1auy UCNoONb3ysl HUKINYECKYIO KOHCTPYKUMIO while.
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JlabopaTopHas pabora S Pa6ora co ctpokamu B Python

Llenb paboTbl: N03HAaKOMMUTCA ¢ MeToZamMu paboTbl CO CTPOKaMM.
Yyawminca gomKeH:
Bnapetb:

HaBblkamu coOCTaBAEHUA NMHENHbIX aITOPUTMOB Ha A3bIKE NPOrPaMMMPOBAHMUA
Python c ncnonb3oBaHMEM CTPOKOBbLIX AAHHbIX;
YmeTtb:

MpumeHATb GYHKUMM N METOAbI CTPOK Npu 06paboTKe CTPOKOBLIX AaHHbIX;
3HaTb:

Onepauumn n metoabl 06paboTKN CTPOK.

Ctpoka — 6a30BbIl TUN NPEACTaBAAKLWNI N3 ceba HeEM3IMeHAeMYo
nocneaoBaTeNlbHOCTb CUMBOOB; Str OT «string» — «CTpoOKay.

dyHKUMM N meToabl PaboTbl CO CTPOKamMMm

DYyHKIUA WIH Ha3znauyenmue
MeTOo/

S1+8S2 Konkarenarus (CcioxeHue CTpOK)
S1*3 IToBTOpEHME CTPOKHU
S[i] OOpariieHre 10 HHACKCY
S[i:j:step] W3Brieuenue cpes3a
len(S) JInmuHa CTpOKH
S.join(crucok) CoenuHeHUE CTPOK U3 MOCIEI0BATEILHOCTH St uepes

pa3aenuTellb, 3aJaHHbIN CTPOKOU

Sl.count(S[,i,j]) | xomu4ecTBO BXOXKICHHIA TOJCTPOKH S B CTPOKY S1.
Pesynbrarom siBisieTcs uncio. MOXHO yKa3aTh ITO3ULIHUIO
Hayvaja MoMcKa | 1 OKOHYAHHS [TOKCKa |

S.find(str, [Touck moacTpoku B cTpoke. BosBpaiiaer HoMep mmepBoro
[start],[end]) BXOXKIECHHS WK -1

S.index(str, [Touck moacTpoku B cTpoke. Bo3Bpaiiaer HoMep mepBoro
[start],[end]) BXOJKIEHHS WM BbI3bIBaeT ValueError

S.rindex(str, [Touck moacTpoku B CTpoke. Bo3BpariiaeT HOMep MOCIIEIHETO
[start],[end]) BXOJKIEHHS WM BbI3bIBaeT ValueError

S.replace(irabmion, | 3amena mabaona
3aMeHa)

S.split(cumBom) Pa30ueHue CTpOKH 1O Pa3IeIUTENIO




S.upper() [TpeoOpa3oBaHue CTPOKU K BEPXHEMY PETUCTPY

S.lower() [TpeoOpa3oBaHue CTPOKU K HIYKHEMY PETUCTPY

Hwuxe npuBenena nmporpamma, 1eMOHCTPUPYIOIIAs UCIIOJIb30BaHKE QYHKIUH U
METOJIOB pabOThI CO CTPOKAMH.

mple_string.py - abopatopHele Python\example_string.py (3.7.1)

File Edit Format Run Options Window Help
sl="NIponarauma" &
s2="CeHcaumua"
s3="Cencauma*Cencauma*Cencanmua*Cencaumna™
s54="0x0x0xAx"
print('sl = ',sl)
print('s2 = ',s2)
print('s3 = ',s83)
print('s4 = ',s4)
print('sl+s2 = ',sl4s2) #cIuoxmeHMe OBYX CTDOK
print('sl*3 = ',s1*3) FYMHOEEHME CTDOKM Ha 3, T.e.CTpOKa BHEENETCA 3 pasa
print('sl[2] = ',sl[2]) #BHEOL =rNeMeHTa CTPOKM S1 ¢ mHmexcoMm 2
print('sl[2,4] = ',s51[2:4]) #u=BIeusHMe cCpe3a CTPOKM 51 HaUMHAA C MHIEeKCa 2
#M SaxkaHuMBAA MHIOSxCOM 4
print('s3.count = ',s3.count (s2})) FKONMMUSCTEO BXOEISHMI NONCTpOKM sZ2 B S3,
#E pesSyNLTaTe BHEBSATSCA UMCIO
print('sl.find(''a"") = ',sl.find('a")) #FOoMcx NoOcTpokM 'a' B crpoke sl
fpesynpTaroM EYOSeT HOMED MNEPBEOTC BEXOEOSHMA
print('sl.index("'n'') = ',sl.index('n'))#nomMck nogcrpoxm 'n' B crpoxe sl
fpesynpTaroM EYOSeT HOMED MNEPBEOTC BEXOEOSHMA
print('sl.rindex('"'g'') = ',sl.rindex('ﬂ'))#nomcx noncrTpoxn 'a' B crpoxe sl
FECSEpamacsT HOMEep [NOCHeIHEeDs BHOEISHMA
print('s4.replace('"'Ox'"',""Ax"",2) = ',s4.replace('0Ox', 'Ax',2)) #3ameda wabnoHa. Crpoka 'Ox' - 370 wabiooH
forpora 'Ax' - sSTo SaMeHa
#2 crpoke 4 NocnenoEaseTNBHOCTE 'Ox' OyIeT =amMeHeHa
#Ha 'Ax' ¢ maroMm 2
print('s3.split("'*'") = ',s3.split('*'))#pa=0MueHne OO pasIenMTeND *
print('sl.upper = ',sl.upper())foepeEco CMMECIOE E ESpHHHMM DEeTDMCTR
print('sl.lower = ',sl.lower())#fnepeBEol CHMMEOIOE E HMEHMII pDeDMCTD
v
Ln: 20 Col: 40

Mpumep nporpammbl Ha Python
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B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1:2¢0ecic3€a, Oct 20 2018, 14:05:1¢) [MSC .19

1)1 on win3Z2
Type "help", "copyright", "credits"™ or "license ()

for more infon

============= RESTART: K:\JlaGopaTopuue Python\example string.py =
sl = OponaraHOoa

52 = CeHcaluMAa

CegcalmMAa*CeHcamMAa*CedcammMa*Cedcalima

54 = OxOxOxAX

sl+s2 = IponaraHigaCeHCaluA

s1*%3 = Mponaraunallponaradpallponaradnoa

sl[2] = o

s1[2,4] = on

s3.count = 4

sl.find(a) = 4

sl.index(n) = 3

sl.rindex(g) = 9

sd.replace (0x,Ax,2) = AXBRxOHAX

s3.split(*) = ["CencammAa', "'Cemcauma', 'Ce”Hcauma', 'Ce”Hcamuma']
sl.upper = I[IPOIATAHIA

sl.lower = OpoOoaraHIa

]
w
Il

Pe3ynbTaT BbINOJIHEHWA MPOrPaMMbl C UCNOb30BaHNEM QYHKLMIA U MEeTO4,0B
PaboTbl CO CTPOKaMu

Mpumep
BapuaHTt 0

MpoBepuTb, ByAeT N1 CTPOKa YATATbCA OZIMHAKOBO CpaBa HaNeBo U C/ieBa HanpaBso
(T. e. ABNAETCA M OHA NANNHAPOMOM).

PeweHue
CHauana BBeAEM CTPOKY KOMaHAoM: s=input('BeeanTte cTpoky ').

3aTem onpeaennm normyeckyto nepemeHHyto flag n npucsomm e 3HayeHue
1: flag=1.

[na Hayana B BBEAEHHOM CTPOKE HYXKHO yAanuTb npobenbl. Ans aToro
BOCMO/Ib3yeMCA LIMK/IMYECKOM KOHCTpYKLMel for, KoTopas BbINOJHUTCA CTO/IbKO pas,
KaKylo MUMeeT ANMHY CTPOKa. J/INHY CTPOoKK onpeaenvum dyHkumen len(s).

B Tene umkna 6yaem nposepsTb cneaytoulee ycnosume: s[i]l="". laHHoe nornyeckoe
BblparkeHne 6yaeT UCTUHHO B TOM C/ly4ae, eC/M i-blii SNeMEHT CTPOKU He byaeT
paBeH Npobeny, Toraa BbINOJHUTCA KOMaHAA CleAyloLan nocae ABoeToumsn:
string+=s[i].

K cpoke string, KoTopasn 6blna 06bABAEHA B HAaYane nporpammel, byaet AobaBnaTbeA
NOCMMBO/IbHO CTPOKA S, HO y¥Ke 6e3 npobenos.


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-3/ex_string_res.png?attredirects=0

[ns npoBepKM CTPOKM Ha "mannHApom" BOCNONb3yeMCA LLMKINYECKOM
KOHCTpyKuuel for.

[JvHa NoN10BUHDI CTPOKWM HaxoanUTCA geneHnem Haueno Ha 2. Echm konnyectso
CMMBOJ10B HEYETHO, TO CTOFILLI,VII‘/'I B cepeanHe He y4YnTbiBaeTCA, T.K. ero
CpaBHMBAeEMaA napa - OH Cam.

KoanuecTso NOBTOPOB LIMKAA PABHO AJ/IMHE MOI0OBUHbI CTPOKU. [IZINHY CTPOKU
onpeaenum dyHKumen len(s), rae aprymeHT BBeA&HHAA HAMM CTPOKa S. 3HasA ANUHY
CTPOKW, MOXHO BbI4MCAUTb KOJIMYECTBO NOBTOPOB LMKAA. 1A 3TOro LLeN0YnC/IeHHO
pasgenum ANHY CTPOKM Ha 2: len(s)//2.

[inA 3apaHusa AManasoHa Ana UmMkaa ncnonbsyem GyHKumMio range(), B KoTopow
aprymeHTOM byaeT ABNATbCA NOJI0BUHA A/IMHbI CTPOKMK: range(len(s//2)).

foriin range(len(s//2)).

Ecam cMMBOA € MHAEKCOM i HE paBeH "CMMMETPUYHOMY" CUMBOJY C KOHLLA CTPOKM
(KOTOpbI HaxoAMTCA NYTEM MHAEKCALMM C KOHLA)

if s[i] 1= s[-1-i],

TO nepemeHHol flag npucesansaetcs 3HayeHne 0 M NPOUCXOANT BbIXOA, U3 LMKANA
KomaHgaom break.

[anee, npn NomMoLWM YCAOBHOM KOHCTPYKLUMHK if-else B 3aBUcMMOCTM OT 3HaveHus flag
nnbo - 0, nnbo -1 BbIBOAMTCA COODOLLEHME, YTO CTPOKA NANUHAPOM, MO0 HET.

g=input ("TEReOMTe CTROEY ‘1T
flag=1
string=""
i range (leniz)):
s[i1]l=" T
string+==s[i]
print (string)

i range (len{s)//2):
string[i] !l=string[-1-1]:
flag=0

flag: print ("Hanuuopom’)
print ("He mDanmMHOROM')

Mpumep nporpammsl Ha Python

BeeOoMTe CTROEY

a posa ylala Ha Jany as=zopa
apo=aylalaHalalyasopa
MamMHEO D OM

Pe3ynbTaT BbINOJIHEHUA MNPOrPaMMbl
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3apaHuA ana camocToaTeNnbHoM paboTbl (No BapuaHTam)

BapuaHnt 1

[aHa CTpOoKa, coaepallasn PyCcCKOA3bIYHbIA TEKCT. HANTKU KONMYeCTBO CNOB,
HauyMHatowmxca c 6ykebl "e".

BapuaHT 2

B cTpoKe 3ameHUTb Bce ABoeToumMA (:) 3HaKom npoueHTa (%). NoacunTaTtb
KONMYECTBO 3aMeH.

BapuaHTt 3
B cTpoKe yaanntb CMMBOA TOYKY (.) M NOACUYNTATb KONMYECTBO YAa/EHHBIX CUMBOJIOB.
BapuaHTt 4

B cTpoke 3ameHuTb ByKBYy(a) byKBOI (0). MoAcUYMTaTb KOIMYECTBO
3ameH. MoAacumTaTh, CKOJIbKO CUMBO/IOB B CTPOKE.

BapuaHTt 5
B cTpoke 3ameHUTb BCe 3ariaBHble ByKBbl CTPOYHbIMM.
BapuaHT 6
B cTpoke yaanutb Bce 6ykBbl "a" M noacuntaTb KOANMYECTBO YAA/IEHHbBIX CUMBOOB.

BapuaHt 7

[aHa cTpoka. Mpeobpa3oBaTtb ee, 3aMeHMB 3Be3404Kamm Bce byKkBbl 'n",
BCTpeyvatoLmecs cpeam nepebix N/2 cMMBONOB. 34€eCh N - A/IMHA CTPOKMU.

BapuaHT 8

[laHa CTPOKa, 3aKaH4YMBAKOLWAACA TOYKOM. [loacunTaTh, CKONBKO CNOB B CTPOKE.
BapuaHT 9

Onpepnenntb, CKONbKO pPa3 B TEKCTE BCTPeYaeTCca 3a4aHHOoe CN0BO.
BapwuaHT 10

[laHa cTpoKa-npeasioXKeHne Ha aHIIMUCKOM fA3bike. Mpeobpa3oBaTb CTPOKY Tak,
4TOObI KaXK40€e CN0BO HauYMHANOCh C 3ar/iaBHOM BYKBbI.

BapuaHt 11

[laHa cTpoka. MoacuntaTtb camyto AIMHHYIO NOCAeA0BaTeIbHOCTb NOAPAL UAYLLMX
6YyKB «H». MNpeobpa3oBaTb ee, 3aMeHMB TOYKaMM BCE BOCKAMLLATE/IbHbIE 3HAKW.

BapuaHTt 12

aHa CTPOKa. BbiBecTu Bce cnoBa, oKaHYMBaloLWwmeca Ha byksy "a".
) L, YKBY



BapuaHT 13

[laHa CTpOKa CMMBOJIOB, CPEAM KOTOPbIX €CTb OAHa OTKPbIBAOLWLAACA U OAHA
3aKpbIBaOLWAACA CKOOKMW. BbIBECTM HA 3KPAH BCE CMMBO/IbI, PACNONOXKEHHbIE BHYTPU
3TUX CKODOOK.

BapuaHT 14

[aHa cTpoKa. BbiBeCTU BCce CNOBa, HauMHatowwmeca Ha byksy "a" v chosa
OKaHumMBatowmecs Ha byksy "a".

BapuaHT 15

[aHa cTpokKa TeKcTa. MoacunTaTb KONMYECTBO BYKB «T» B CTPOKE.



JlabopaTopHasi padora 6 Pabora co cnuckamu. Onepannu HaJl CIUCKAMHU B
Python

Llenb pabotbi: M3yyeHne ogHomepHbIX maccusos B Python.

MaccuBbl (cnucku) B Python — 3710 onpegeneHHoe KONMYeCTBO 3/IEMEHTOB OAHOTO
TUNa, KOTOPbIe MMEIOT 0bLLEee UMA, U KaXKabl 3/1eMEHT UMeEeT CBON MHAEKC —
NopsAAKOBbIN HOMEP.

YacTto gna pa60TbI C maccnBamMmu NCNONIb3yHOTCA CMUCKN.

Cnucok (list) —aTo cTpyKTypa AaHHbIX ANA XPaHEeHUss 06 bEKTOB Pa3/INYHbIX TUMOB.

CnuCcKK SBASIOTCA YNOPSA0YEHHbIMM NOC/IeA0BaTE/IbHOCTAMM, KOTOPbIE COCTOAT U3
Pa3/INYHbIX TUMOB AAHHbIX, 3aKNOYAOLWMXCA B KBaApaTHblEe CKOOKKU [ ] n
oTgenstomeca gpyr oT Apyra c NOMOLLbO 3aNATOMN.

Co3paHue cnuckos Ha Python.

CO3AaTb CMMUCOK MOXHO HECKO/ZIbKMMM criocobamu

1. MonyyeHme cnUcKa Yepes NpucBanBaHMe KOHKPETHbIX 3HAYEeHUMN.
Tak BbIrnagut B Koge Python nycTon cnmcok:

s =[] # MycToi cnucok

anIMepr CO34aHUNA CMNCKOB CO 3HAYEHUAMMW:

1=[5,75,-4,7,-51]# cOMCcoE LeJEX UHCEeII
1=[1.13,5.34,12.63,4.6,34.0,12.8]1# coMcor M= BelleCTESHHEH UHCeJ

1=["oma", "Bmnamgumup"”, "Muxaun"”, "Hapea"]# coMcox M= CTpoR
1=["Mocrra™, "HMeamore", 12, 124] # CMellaHHEN CHOMCOHR
1=[[0O, O, 01, [1, 0O, 11, [1, 1, 011 # CHOMCoK, COCTOANMH HMS CIMCHECOR

1=["=", "p", [Ti=zck™], 2] # coMcomr H=T SHausHMH M CHOHMCKEA

CnNMCKM MOXKHO CKNagblBaTb (KOHKAaTEHMPOBATb) C MOMOLLLbIO 3HAKA «+»:

1=[1, 31+[4,23]1+[5]
print ("1=[1, 3]1+[4,23]1+[5] =7,1)
|

Pe3ynbTarT:
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>
1=[1, 3]+[4,23]1+[5] = [1, 3, 4, 23, 5]
> |

2. Co3paaHue cnucka npu nomowm ¢pyHKumm Split().
Ncnonb3ys ¢pyHKLMIo split B Python MoOXKHO NOAYy4YnTb U3 CTPOKM CMUCOK.
stroka ="MpwuBeeT, cTpaHa"

Ist=stroka.split(",")

stroka ="3gpaecTEyi, Oenymea Mopos" fstroka - cTpoxa
lst=stroka.split(",") #lst - coMcor

print('stroka = ',stroka)
print('lst=stroka.split(","™):",1lst}

Pe3ynbTaT:

============== RESTART: C:/Users/maxim/Desktop/ex list
stroka = Snpaacmayﬁ, Henymka Mopo=
lst=stroka.split(","): ['SopascTreyi', ' Ieoymxa Mopos']

3. leHepaTOpbl CMUCKOB.

B Python co3aaTtb CNMCOK MOXKHO TaK»Ke NpPM NOMOLLU reHepaTopoB.
MepBbi cnocob.

CnoxeHune 0gMHAKOBbIX CMUCKOB 3aMeHAETCA YMHOXKEeHNEM:
Cnucok 13 10 anemeHTOB, 3aN0/IHEHHbIM eAVHULAMMU

| =[1]*10

Btopoit cnocob.
Mpumep 1.
| = [i foriin range(10)]

Mpumep 2.
c=[c*3forcin'list']

print (c) # ['lII', 'iii', 'sss', "ttt']
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CozmaHMe COMCKAa M2 CTPOKM.
1 = list (copoxa):
[l:lr lTl( lpll' lol' l:{l' lal]

CoSmaHMe COMCEa OPM OoMOmM oyvHELMM Split ().
stroka=" Hello, friend "
lst=stroka.split(","):

['"Hello', ' friend']

TeHSpATOPE CHMCKOE.
Mepeedt cnocof.
1 = [11*10:
i, 1, 1, 1, 1, 1, 1, 1, 1, 11

Bropoit cnocof. Opumep 1.
1 = [1 for 1 in range (10)]:
[0, 1, 2, 3, 4, 5, &, 7, 8, 2]

Bropon cnocof. IIpmaep 2.
c=[c*3 for c in ™list™]:
['111', 'iii‘', 'sss', 'ttt']

Mpumepbl UICNONB30BAaHMUA reHepPaToOpPOB CNUCKA.

Mpumep 1.

3anoNHUTbL CNUCOK KBagpaTamm yncen ot 0 4o 9, ncnosb3lya reHepaTop CNUCKa.
PeweHune:

| = [i*i foriin range(10)]

Mpumep 2.

3anoIHNUTb CIMCOK YUCNaMK, TAe Kaxgoe nocaeaytouee 4ncao 6onblue Ha 2.
| = [(i+1)+i foriin range(10)]

print(l)

SANONHMTE COMCOE KBAOpaTaMM uMcen orT 0 Oo 9, MCOONBEYA DeHepaTop COMCHEA.
1 = [1*1 for 1 in range(l0)]:
o, 1, 4, 9, 1la, 25, 3/, 49, B84, 81]

BaNodHMTE CIMCOK UMCIaMM, [DOe EHaEloe Oocledviles UKMCIC GoJbBlle Ha 2.
1 = [(i+1)41i for 1 in range(l0)]:
(1, 3, 5, 7, %, 11, 13, 15, 17, 18]

Mopaynb random npeaoctasaneT GyHKUUN ANA reHepauum CayyYanHblx Yncen, Oyks,
CNyyYamHoro Bblbopa 3/1eMEHTOB NOC/IeA0BATE/IbHOCTH.

random.randint(A, B) - cnyyaiiHoe uenoe uncno N, A< N <B.

random.random() - chyyaliHoe uncno ot 0 go 1.

CnyyariHble Yncna B CNUCKe:
10 ymncen, creHepMPOBaHHbIX Cy4aMHbIM 0bpa3om B gmanasoHe (10,80)
from random import randint
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| = [randint(10,80) for x in range(10)]

10 yncen, creHepUpPOBaAHHbIX Cly4aHbIM 0bpa3om B AnanasoHe (0,1)
| = [random() for i in range(10)]

from random import *

1l = [randint {10,80) for i in range (10}]
print (T10 umMcen, CreHepMpOBaHHEX CHOyUalHemM ofpasoM B OuanasoHe (10, 807.7)
print ("1 = [randint (10,80) for ® in rangs (10)]: ")
print (1)
print ()
1l = [randomi{) for 1 in range{1l0)]
print (710 uMceN CreHspPMPpOBAHHEX B OManascHs o1 0 go 1.7)
print ("1 = [random () for i in range (10):%)
for 1 in range{len(l)):
print ("{:.2f1".format(1[1]), end = " "

10 uMceN, CreHspMpOBAHHEK CAyUYalueM ofpasoM B OManascomes (10, 807 .
1l = [randint {10,80) for = in range{(10)]:
(70, 33, 79, a8l, 34, 27, 11, &5, EZ, 31]

10 uMcen CcreHepMpoBAHHHE B IOMana=cHe o7 0 mo 1.
1l = [random () for i in range (10):
0.5 0.97 0.87 0.57 0.54 0.83 0.57 0.65 0.04 0.07

4. BBoa, cnucka (maccuBa) B A3bike Python.
[ns BBOAA 3NeMeHTOB CNMCKA ncnoabayetca umkna for u komanaa range ():
foriin range(N):
X[i] = int( input() )
bonee nNpocToit BapuaHT BBOAA CNUCKa:

x = [ int(input()) foriin range(N) ]

print ("Beono cnucka. IpumMep 1:7)

®=[]

for 1 in rangs(4):
¥.appendiint (input (13

print ()

®=[]

print ("Beon cnMcea. IpMMep 2:7)

# = [ int{input{)) for 1 in range{4) ]
print (x)
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Beon cnomcka. Opumep 1
45

4

B85

2

[45, 4, 85, Z]

Beon cnMcka. [IpHMep 2
4

5

7

B

(4, 5, 7, 8]

®yHKUMA int 34ecb MCnoab3yeTca A/1A Toro, YTobbl CTPOKa, BBeAeHHan
nonb3osaTesieM, Npeobpa3oBbIBaNACh B Lie/ible YMcaa.

5.BbiBOA cnucKa (maccusa) B A3blKe Python.
BbiBOg, uenoro cnucka (maccmsa):

print (L)

MoanemeHTHbLIN BbIBOA, cNUCKa (MaccuBa):

foriin range(N):
print (L[i],end="")

BHEOD LeIOnNo COMCKA [MAacCcHBEa)
[1, 5&6, &, 3, &, 7, 3, 37, 7, 37, 37]

MoaIeMeHTHHIN BHEOI COHCKS [(MacCcHBS]
1 56 63 6 7 3 37 7 37 37

2. MeToabl CNUCKOB.

Metoa Yro nesaer

list.append(x) JloGaBJIsieT 2J1eMEHT B KOHEI] CITHCKa

list.extend(L) Pacmmpsier cimcok list, 100aBiisist B KOHEI[ BCE 3JICMEHTBI
cricka L

list.insert(i, X) BceTasnsier mepen i-bIM 3J1eMEHTOM 3HAYEHHUE X

list.remove(x) VY nanseT mepBbeIii AIEMEHT B CIHCKE, UMEIONUN 3HAUYCHUE
x. ValueError, eciii Takoro 31emMeHTa He CYIIECTBYET

list.pop([i]) VY nanser i-blii 2JIEMEHT M BO3BpaIaeT ero. Eciiu uHmexc
HE YKa3aH, YAQJISCTCS MOCISTHUHN SJICMEHT

list.index(x, [start | Bo3BpaiaeT mojoeHue MepBoro 3IeMEHTa CO 3HaUCHUEM

[, end]]) X (TpY ATOM TOUCK BeaeTcs oT start 10 end)
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list.count(x) Bo3sBparaeT KOJu4ecTBO 3JIEMEHTOB CO 3HAUCHHUEM X
list.reverse() Pa3BopaunBaeT Criucok

list.copy() IToBepXHOCTHAS KOIUS CITMCKA

list.clear() OuyumiaeT CucoK

Hue npuBeaeHa Nporpamma, AeMOHCTPUPYHOLLLAA MeToAbl
pPaboTbl CNUCKOB.

a=[0,2,2,2,4] #coumcor a
b=[5,6,7,2,9] #coucor b

print {("MoxoOHEDT cOMCoOE a: ', a)
print {("MoxoOHE coMcok b: ', b)
x=029
=5

a.append (x®)
print (Ta.append(x):T,a)

a.extend (k)
print {("a.extendik): ", a)

a.ln=sert (3, %)
print {Ta.inserti(3,x):7,a)

a.remove ()
print {"a.remove ix):",a)l

print {Ta.pop(5): T, a.popi5))
print (a)

print (Ta.index (v, 0,lenfal):",a.indexi{v,0,len(al)]
print (Ta.count (2): 7, a.count (2))

a.reverse ()
print (Ta.reverse(): 7, a)

Z=a. copy ()
print {"z=a.copvil:",z)

z.clear ()
print ("z.clear(): ")
print{Tz =T7,z)

Mpumep nporpammsbl Ha Python
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Mexoguei coucow a: [0, 2, 2, 2, 4]

Hexogams cnoucokx b: [5, &6, 7, 2, 9]

a.append (x): [0, 2, 2, 2, 4, 27%]

a.extend(b): [0, 2, 2, 2, 4, 99, &5, a, 7, 2, 9]
a.inserti{3,=): [0, 2, 2, 99, 2, 4, 99, L5, @A, 7, 2, 9]
a.remove (x): [0, 2, 2, 2, 4, 99, &, A, T, 2, 9]
a.popl(5): 99

(0, 2, 2, 2, 4, 5, 6, 7, 2, 7]
a.lndex(y;ﬂ;len(ajj: 5

a.count (2): 4

a.reverse (1 [9, 2, 7, &, &, 4, 2, 2, 2, 0]
z=a.copy i) [%, 2, 7. 6, 5, 4, 2, 2, 2, 0]
z.clear () :

z = []

PesyanaT BbINO/IHEHUA NPOrpammbl

BapuaHTt 0

1. U3 maccuBa X A/IMHOM N, cpean 31EMEHTOB KOTOPOro €CTb NONOXKUTENbHbIE,
OTpMUATENbHbIE N PaBHble HYt0, ChOPMUPOBATL HOBbLIM MaccuB Y, B3AB B HErO
TONIbKO Te 3/1eMeHTbI U3 X, KOoTopble 60/blle N0 MOAY 0 3a4aHHOro ymcaa M.
BbiBECTM Ha 3KpaH Yncno M, gaHHbIN U NONYYEHHbIE MACCUBbI.

PeweHue:

{input {("BEeOMTe ONMHY MaccHBEaYn'))
(input ("Epegurme uncao Min'))

t
t

n=in
m=in
#=[]
v=1[]
i range (n):
print ("Beengure T, 1, TemeMenT: ')
#.append (int (input ()
i range(nj:
abz (2[1]) >m:
v.append (z[1]]
print ("BeemgSHHos uMomao M:T,m)
print ("Maccue H: T, =)
print ("Maccue ¥: T,y
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BEeOMTs OIMHY MAaCCHEA
5

BEeegMTe umMcae M

20

Beegure [0 =JaeMeHT:
21

Beegure 1 sJaeMedT:
22

BeEeOMTs 2 SJSMeHT:

5

BEeeguMTe 3 SJSMeHT:

G

BeegurTe 4 SJIeMeHT:

g

BEepeOéudce uMconao M: 20
Macexe X: [21, 22, 5, &, 8]
Macqya Y [21, 22]

2. B maccuse uenbix ymcen Bce oTpuLaTeNbHblE 31E€MEHTbI 3aMEHUTb Ha NONOXKUTENbHbIe. BbiBecTu VICXOLI,HbIl:i
maccums “ I'IOJ'Iy“IEHHbIlZ.

PeweHue:

n=int (input {TBEEegurTe OIMHY MaccCHEA: "))
a=[]
for i in rangein):
print ("BEeenguTe’, i, TeneMenT: T)
a.append (int {(input ()3
print ("MoxHoOHEN MaccHE: T, a)
for i in rangein):
1t al[i1]1<0:
ali]=-ali]
print (TMonvueHHEN MacCcHE: ', 4)

BEeeguTe OIMHY MacCCHE&:S

Beegure [0 sIeMeHT:

-5

Beegure 1 saeMeHT:

-4

EEegUTs 2 SJISMaHT:

-6

BeeguTse 3 SJeMeHT:

5

Beegure 4 saeMeHT:

-7

McxoOHENT Maccue: [-5, -4, -6, 5, -7]
HonvueHHEA MaccHe: [5, 4, &, 5, 7]

Bapuanr 1
1. laH ogHOMEpPHbIN Maccus, cocToAwmMi n3 N LeIoYNCNEHHbIX 91eMeHToB. BeecTn
MaCCUB C KNaBmaTypbl. HANTU MaKCMManbHbIN 3nemeHT. BbiBeCTU MaccmB Ha KpaH B
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obpaTHOM nopAgKe.

2. B maccmBe AeiCTBUTENbHbIX YNCE/ BCE HY/IEBbIE 3/1EMEHTbI 3aMEHUTb Ha cpeaHee
apndmeTnyecKoe BCeX 3/1eMEHTOB MacCcuBa.

Bapuanr 2
1. JaH ogHOMEpPHbIA MaccuB, COCTOALMM N3 N LenoYmcaeHHbIX 3N1eMeHTOoB. Beectn
MaCCUB C KnaBuaTypbl. HaTU MUHUMANbHbBIN 3N1eMeHT. BbIBECTU MHAEKC
MWHUMAJIbHOIO 3/1IeMeHTa Ha 3KpaH.

2. JaH maccms uenbix uncen. NepenncaTtb BCe NONOKUTENbHbIE 3N1EMEHTbI BO BTOPOM
MacCu1B, a OCTa/IbHbl€e - B TPETUN.

BapuaHt 3

1. B ogHOMepHOM Yncnosom maccuse D 4NMHOM N BbIYNCINTD CYMMY 3/IEMEHTOB C
HeYyeTHbIMU NHAEKCaMK. BbiBECTU Ha 3KPaAH MaccuB D, NOIYYEHHYIO CyMMYy.

2. laH o AHOMEPHbIN MacCUB M3 8 3N1eMEHTOB. 3aMEHUTb BCE 3/1IEMEHTbI MacCUBa
MeHbLlne 15 nx yasoeHHbIMU 3Ha4YeHNAMU. BbiBECTU Ha 3KPaH MOHUTOPA
npeobpa3oBaHHbIN MaCCHUB.

BapuaHt 4
1. laH maccumB Lenbix yncen. HamnTm makCMmanbHbIM 31€MEHT MacCMBa U ero
NOPAAKOBbIN HOMEP.
2. [laH 0o 4HOMEPHbIN MaccuB Lenoro Tuna. MNonyuntb Apyron maccus, COCTOAL MM
TONbKO U3 HEYETHbIX YNCEN UCXOAHOMO MAaCcCMBA MM COOBLLNTDL, YTO TaKUX YMCEN HET.
Mony4yeHHbIN MaccuB BbIBECTU B NOPALKE yObIBaHMA 31€MEHTOB.

BapuaHT 5
1. JaH ogHOMepHbIM maccms 13 10 yenbix ymucen. BoiBecTn napbl oTpULaTENbHbIX
ymcen, CTOALLUX PALOM.
2. [aH uenoumcneHHbln maccms padmepa 10. Co3gaTtb HOBbIM MACcCUB, YA4aNMB BCE
OZMHAKOBbIe 3/1IeMeHTbl, OCTasBms ux 1 pas.

BapuaHT 6
1. laH ogHOMepHbIM maccmB 13 10 uenbix umcen. Hautm makCMmanbHbIN SN1EMEHT U
CPABHUTb C HUM OCTa/IbHble 3/IeMeHTbI. BbIBECTU KONMYECTBO MEHbLUNX
MaKCUMaAJIbHOTO M 6ONbLIMX MAKCMMANBHOIO 3/IEMEHTA.
2. OgHOMepHDbIN Maccms M3 10-1 Lenbix Yncen 3ano/IHUTb C K1aBMaTypbl,
onpeaennTb CYyMMy Tex Yncesn, Kotopble >5.

BapuaHTt 7
1. laH maccmB Lenbix yncen. Hantm cymmy snemeHToB C YHETHbIMWU HOMEPAMU U
npoussefeHne 31eMeHTOB C HeYeTHbIMU HOMepamMn. BbiBeCTr cymmy m



npoun3iseneHume.
2. nepeCTaBMTb B O4HOMEPHOM MaccuBe MWHUMANbHbIN 31EMEHT U MAaKCUMAJIbHbIN.

BapuaHt 8
1. Hangute cymmy 1 nponsseseHne snemeHToB CNNCKa. Pe3ynbTaTbl BbIBECTU Ha
3KpaH.
2. B maccmBe AencTBUTENbHDBIX YMCEN BCE HyNEBble 3/IEMEHTbl 3aMEeHUTb Ha cpeaHee
apudmeTmyeckoe BCEX IN1EMEHTOB MacCHMBa.

BapuaHTt 9
1. 1aH ogHOMEPHbIN MaccuKB, cOCToAWMM U3 N BeLLLeCTBEHHbIX 31eMeHTOB. BecTun
MacCMB C KnaBuaTypbl. HalNTn 1 BbIBECTU MMHUMAIbHBIMA NO MOAY/TIO 3/IEMEHT.
BbiBeCTM maccmuB Ha aKpaH B 06paTHOM nopAakKe.
2. [JaHbl maccmsbl A n B ogmHakosoro pasmepa 10. BbiBeCcT UCXO4HbIe MACCUBbI.
[NomeHATb MecTammn UX COLEePHMMOE U BbIBECTU B HaYa e INEMEHTbI
npeobpa3zoBaHHOro maccmea A, a 3aTeM — 3/1eMeHTbl Npeobpa3oBaHHOIO MaccmBa
B.

BapuaHnt 10
1. Onpepenute, eCcTb M B CNMUCKe MNOBTOPAIOLLMECA INEMEHTbI, eCAN A3, TO BbIBECTU
Ha 3KpaH 3TO 3Ha4YeHue, NHa4ye cooblieHne 06 UX OTCYTCTBUM.
2. JaH ogHOMEpPHbIN MaccmB M3 15 anemeHToB. dnemeHTam maccuBa meHblue 10
NPUCBOUTb HyNeBble 3Ha4YeHUs, a anemeHTam 6onbe 20 npucsounTb 1. BbiBecTH Ha
3KPaH MOHMTOpPA NePBOHAYa/IbHbIA M NPeobpPa3oBaHHbIA MACCUBbI B CTPOYKY.

BapuaHTt 11

1 HaTn HanboNbLUNIA SNEMEHT CNUCKA, KOTOPbIN AeNnTbCA Ha 2 6e3 ocTaTKa m
BbIBECTM €r0 Ha 3KpaH.

2. laH o AHOMEPHbIN MACCMB LLes1Ioro TMna. MoayunTb Apyrom MaccmB, COCTOALLUM
TOJIbKO M3 YETHbIX YMCENT UICXOAHOTo Maccmsa, MeHblie 10, namn coobuwmTb, YTO TaKUX
yucen Het. [oNyYEeHHbIM MacCUB BbIBECTM B NOPAAKE BO3PACTAHUA 3/1€MEHTOB.

BapuaHt 12
1. HanT HanmeHbLMN HEYETHbIM 31EMEHT CNMCKA U BbIBECTU IO Ha 3KpaH.
2. [laHbl maccusbl A 1 B oguHakosoro pasmepa 10. [TomeHATb mecTamn nx
COAEepPKMMOE 1 BbIBECTM BHAYa/ie 3n1eMeHTbl Npeobpa3oBaHHOrO maccmBa A, a 3aTem
— 371eMeHTbl Npeobpa3zoBaHHOro maccmea B.

BapuaHT 13
1. [laH oAHOMEPHbIN MaccuB Lenbix Yncen. NpoBepuTb, €CTb M B HEM OAMHAKOBbIE
3/1IeMeHTbl. BbIBECTU 3TU 31€MEHTbI U UX UHAOEKCDI.
2. [laH 0 4HOMEPHbIN MaccuB U3 8 31eMeHTOB. 3aMEHNUTb BCE 3/1IeMEHTbl MAacCMBa



MeHbLmne 15 ux yaBoeHHbIMM 3HaYeHUAMU. BbiBECTM HA 9KpaAH MOHUTOPA
npeobpa3oBaHHbIN MaCCHUB.

BapuaHTt 14

1. HanT maKkcumanbHbIN 3SN1€MEHT YUC/IEHHOIO MAacCMBa M MOMEHATb €ro MecTamm C
MWHUMaAIbHbIM.

2. Mporpamma 3anosiHAET 04HOMEPHbIM MaccuB M3 10 Lenbix Yucen Yncnamm,
CYMTAHHbIMU C KnasumaTtypbl. Onpenenntb cpegHee apupmeTMyeckoe BCEX YNCEN
MacCcuBa. 3aMeHUTb 3/IEMEHTbI MaccuBa bosblune cpegHero apuemeTmyeckoro Ha 1.

Bapuanr 15
1. Onpeaenute, ecTb M B CNMUCKe MNOBTOPAIOLWMECA 3N1EMEHTbI, €CNN Aa, TO BbIBECTU
Ha 3KPaH 3TN 3Ha4YE€HUA.
2. laH O AHOMEPHbIN MACcCMB LLesIoro Tuna. MoayunTb ApYyrom MaccmBe, COCTOALLUM
TO/IbKO U3 HEYETHbIX Yncean MCXoaHOro maccmsa Naun COO6LLI,VITb, YTO TaKUX YnNcen Her.
Mony4yeHHbIN MaccuB BbIBECTU B NOPAAKE YObIBaHMA 31€MEHTOB.



JlabopaTopHasi padora 7 @ynkuuu u npouenypsi B Python

LUenb paboTtbi: n3yuyeHune npoueayp v pyHKunii B Python.

3HaTb - CUHTAKCUC Npoueayp U GYHKUMIA, Npoueaypa C NapameTPoM, I0KaNbHbIE U
rnobanbHble NepPeMEHHbIE;

YMETb - MPUMEHATb CUHTAKCUC Npoueayp U GYHKUUIN NpU COCTaBAEHUN MPOrpammbl;

BNAAETb - OCHOBHbIMW HaBblKaMM PaboTbl C GYHKLMAMMU U NpoLLeayPaMK.

MNoanporpamma - 3T0 UMEHOBAHHbIM GpParMeHT NPOrpamMmbl, K KOTOPOMY MOXKHO
06paTMTbCS U3 APYroro MecTa NPorpaMmmbl
Moanporpammbl AeNATCA HA ABe KaTeropuu: npoueaypbi u QYHKLMN.

1. Mpoueaypsbl.

PaccmoTpum cMHTaKCUC npoueaypbi:
def uma npoueanypbl(CnnMcok napameTpos):

Cuctema KomaHp

[na onpeaeneHuns npoueaypbl UCNoNb3yeTca Katodesoe cioBo def, 3atem
YKa3bIBaeTca MMA NpoLeaypbl U B CKOBKax eé dopmanibHble MapaMeTpbl, €CIN OHU
npucyTcTByOT. MNoc/e CTaBUTCA ABOETOYME U CO CNeayioLLe CTPOKN C OTCTYNnom B 4
npobena yKasblBalOTCA KOMaHApbI.

[Ipouenypa — BCIIOMOTaTENbHBIN aJITOPUTM, BBITIOJHSIOIINN HEKOTOPBIE ICUCTBUS.
Mpoueaypa AonXKHa bbITb onpeaeneHa K MOMeHTY eé Bbi3oBa. OnpegeneHue
npoueaypbl HaYMHaEeTcs co cny*kebHoro cnosa def.

BbI30B NpoLeaypbl OCYLLECTBAAETCA NO €e MMEHM, 32 KOTOPbIM CAeAyOT Kpyr/ble
CKOBKM, Hanpumep, Err().

B ogHOM nporpamme MoKeT B6bITb CKOIbKO YrogHO MHOTO BbI30OBOB O4HOW U TON }Ke
npoueaypsbl.

Mcnonb3oBaHMe npoueayp COKpaLLaeT KoA M NOBbILWAEeT ya0604MTaeMocCTb.

MpoueAaypa c napameTpamu.
Kak ucnonb3ytotca B Python napameTpbl npoueaypbl, PaCCMOTPUM Ha NpUmepe.

IHpumep.



HanucaTtb npoueaypy, KOTopasa neyataeT pa3 yKasaHHbIN CMMBOJ (BBEAEHHbIN C
KNaBUaTypbl), KaXKabl C HOBOW CTPOKM.

def printChar(s):
print (s)
sim = input('BBexuTe CUMBO.')
printChar(sim) # nepBblif BEI30B, BBIBOJ BBEICHHOT'O CUMBOJIA

printChar('*") # BTopoit BbI30B, BbIBOJ *
printChar (=) :
print (3]
Sim = input ('BBEEeIMTE CHMBOJI: r]
printChar (=2im) # IepBHE BH=0E, BHEOO BEEISHHODNO CHMEOIS
printChar('*') # BETOpPOM EHZ0E, BHEOOT ¥
e
BEEIHTE CHMEBON: 41
41
*

Fno6anbHaa nepemeHHas — ecau el NPUCBOEHO 3HAYEHNE B OCHOBHOM Nporpamme
(BHe npoueaypsbl).

JlokaibHasi nepeMeHHas (BHYTPEHHSS1) U3BECTHA TOJIBKO HA YPOBHE MPOLIEAYPHI,
00paTUTHCA K HEW U3 OCHOBHOM MPOTpaMMBbl U U3 IPYTUX MPOLEAYP HENb3S.

ITapameTpsbl npoueaypbl — JOKAJIBbHBIE IEPEMEHHBIE.
2. ITpuMepbI HCNO/IBb30BAHNS JOKAJIbHBIX H I100a1bHBIX IepeMEHHbIX.

[Tpumep 1.
x = 3 # rnobanbHasa nepemeHHas

def pr(): # npoueaypa 6e3 napameTpos
print (x) # BbIBOA 3Ha4YeHMA rNob6anbHOM NepemMeHHOoM

pr()


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-7/ex_procedure1_prog.png?attredirects=0
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¥ = 3 # pnnofanrHaA OepeMeHHSA
def pri): # npouengypa Des napaMeTpoE

print (x) # BHEBOO SHaUeHMA [NODANBHOM OEepeMeHHONR
pr{]

£ Python 3.4.1 Shell
File Edit Shell Debug Options wWindows  Help

Python 3.4.1 (v3.4.1:c0e3l1le0l10fc, May 15 2014, 10
tel)] on winiz

Type Mcopyright®™, "eoredits"™ or "license ()™ for mor
Fryr SE==s=s=s=s=s=ss=ss=s=s================== REIZTALART =====

Mpumep 2.

X =3 #rnobanbHaa nepeMeHHasn

def pr(a): # npoueaypa c napametTpom
print (a) # 4

pr(x) # nepenaya napametpa rnobanbHo nepemeHHoM (3)

tq_ Python 3.4.1: ex_procedure3. py - C:/Documents and Settings/5t

¥ = 10 # nnofaneHad OepeMeHHaA
def pria): # Opousovypa o ISpaMeTnoN
print (&) # 4

prix) # mepegsus ODapaMeTha DAOAATRHOR IEpSMeHHOH (3]
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Cy1iecTByeT BO3MOKHOCTh U3MEHHUTh 3HAUEHHE IN100aIbHON NepeMEHHOM (He
co3/aBas JIoKalibHYy10). B mporeaype ¢ momoripio ciosa global:
X = 3 # rnobanbHas nepemeHHasn

def pr(): # npoueaypa 6e3 napameTpos
global x
X = pow(x,10)
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print (x) # BbIBOA4 M3MEHEHHOTO 3HAaYeHUA r106aNbHOM NepeMeHHOM
pr()

L

¥=3 # DIofaneHAaA NEpPEMEHHaA

print (' HauanrHoe =HaUueHHeE: ', X])
def pr(): # npomenyvpa Bes nDapaMeThoB
global x
X=pow (X, 10)
print ['HM=MeHEHHOE SHauUeHHE: ', X)
pr ()

ython 3.4.1 Shell
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HauanrHOE SHaUeHME: 3

HM=merEHHOE SHaueHMe: 59048
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3. DyHKIUM.

OYHKIHS - TOANPOrpaMMa, K KOTOPOMY MOYKHO OOpaTUTHCS U3 APYroro Mecta mporpaMMel.
ﬂ,l’lﬂ CO30aHHUA d)YHKLI,MVI MCNONb3yeTCA KNnovesoe CnoBo def, nocne KotToporo

YKa3blBAETCA MMA U CMMCOK apryMeHTOB B KPYr/ibiX CKOOKax. Teno ¢pyHKumnm
BbIAENAETCA TAaKKe KaK TeNo yCnoBuA (MK UMKANA): YeTbipbMa npobenamm.

PaccmoTpum cMHTaKCUC QYHKUMK:

def ums dyHKumm(Cnncok napameTpos):
Cuctema KomaHpg
return BbiparkeHue

YacTb GyHKUMM A3bIKa Python aBnstoTcA BCTPOEHHBIMU QYHKUMAMU, KOTOPbIE
obecneyeHbl CUHTAKCMCOM CamMoro A3blka. Hanpumep, int, input, randint.
PaccmoTpum npmumep co3gaHnA N0Nb30BaTENbCKUX PYHKLUMN.

Mpumep 1.

Bblunmcantb cymmy undp umcna.

def sumD(n): # onpegeneHne pyHKLMM C NAapameTpomM
sumD=0
while n!=0:
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sumD +=n% 10
n=n//10
return sumD # BO3BpaT 3HaYeHMA GYHKUUMU
# OCHOBHaA Nnporpamma
print (sumD(int(input())) # BbI30B GYHKLMM C NapameTpom

def sumD(n): # oOopededseHME WHRIMM C© IapaMeThHOM
summa = 0
while n'= 0O:
summa += n % 10
n=ns/s10
return swmna ¥ BOSEPAT SHAUEHMA WHEITMM
# COCHOBHAA OpODDEMME
print (sumD (int{input()))) # BH=0B (VHREIMH C IISpaMeTnoN
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BapuaHT 0.

1. OnpepenunTb, ABAAIOTCA I TPU TPEYrOJIbHMKA PABHOBEAMKUMMU. JIMHbBI CTOPOH
BBOAMUTb C KNaBuaTypbl. [1na noacyéra naowaam TpeyronibHUKa MCNoAb30BaTh
dbopmyny F'epoHa. Belumcnenune nnowaam obpopmuTb B BUAE PYHKLUM C TpEMA
napameTpamm.

dopmyna lepoHa:

S=Jp(p—a)p-b)p-c).
a+b+c

20e p =

PeweHune:
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ort math
S(®,V,2Z):
p=(=xt+y+z) /2
s=math.sgrt (p* (p-x) * (p-v) * (p—-2) )
return s
A=[1]
for 1 in range(3)
print ('BeeguTe CT
a=int (input{'a:")
=int (input{'b:")
)
)

H

in

[ =]
=
=

yi,"-To TpeyrompHMEA: ')

c=int (input ('c:
A.appendis(a,b,c
or i in range (3):
print ('Inomanos

it A[O]==A[1]:
1 A[O]==A[Z]:
print (' TpeyrolbHMEM DaBHOBSIMEHS ')
print ('TpeyrOoNEHMEM He pPaBHOESIMEMe')

Hh

rly '—To TpeyroneHMea {:.2f}'.format(A[i]l))

=
I
in

if

BeeoMTe CcTOopoHHE 0 —To TpeyIDolIbBHMES:
a:3

b:d

c:5

BeeoMTe CTORCOHH 1 —T'0 TpeyIoOIbBHMES:
a:e

b:7

c: i

BEeoMTe CTOROHE 2 —I'0 TRpeyIoJIbBHMKS:
a:s

b:10

c:ll

[nomanos U —-7o TpeyrolbHMEa ©.00
[Inomank 1 —7o TpeyronpHMEa 20.33
[Inomanes 2 —-T'o TpeyDolbHMEa 42.43
TpeyTOIBHMEM He PABHOESNIMKHME

2. BBectu ogHOMepHbI MaccuB A gaiMHON m. NMomeHsATb B HEM MeCcTamu NepBbii 1
nocnegHnn anemeHTbl. JANHY MaccuBa M ero 31IEMEeHTbI BBECTU C KNaBuaTypbl. B
nporpamme onucaTb Npoueaypy 418 3aMeHbl 31eMEHTOB MaccuBa. BbiBecTn
MCXOAHbIE M NOJIyYEHHbIE MACCUBbI.

PeweHune:



def zam (X)) :
tmp=X[0]
X[01=X[len(X)-11
llen(X)-1]l=tmp
A=[1]
m=int (input ('BEEeguMTe OIMHY MacCHMEZ:'))
for 1 in range (m):
print ('BeeguTre ',i, 's=neMeHT MaccHMEa')
E.append(int (input () ))
print (&)
zam (&)
print (&)

BeeoMTe ONMMHY MaCCHMEZ:D
BeemguTe (0 SASMeHT MacCHMEA
1]

BeemgmuTme 1 SAeMeHT MacCHMES
1

BeemguMTe 2 SJISMeHT MaCcCHMEA
2

BeemguTme 3 SASeMeHT MacCHMES
3

BeenguTe 4 SISMeHT MaCcCHMEA
4

(0, 1, 2, 3, 4]

(4, 1, 2, 3, 0]

BapuaHr 1.
1. CoctasuTb Nporpammy An6 BbIYUCNEHUA NAOLLAAM PA3HbIX FeOMETPUYECKNX

ouryp.

2. [laHbl 3 pa3nMyHbIX MaccuBa Lenblx yncen (pasamep Kaxaoro He npesbiwaeT 15). B
KaXkKZI0M MaCCUBE HAUTU CYMMY 3/1EMEHTOB U cpeaHeapudmeTMyecKkoe 3Ha4YeHme.

BapuaHr 2.

1. BbluncanTb naowazb NPaBUIbHOIO WECTUYTO/IbHUKA CO CTOPOHOM a, UCNONb3YA
noAnporpammy BblYMCAEHUA NAOWAAM TPEYTO/IbHUKA.

2. Nonb3oBaTenb BBOAUT ABe CTOPOHbI TpexX NPAMOYrosbHUKOB. BbiBeCTU X
naowaau.



BapuaHT 3.

1. [laHbl KaTeTbl ABYX NPAMOYroNbHbIX TPEYronbHUKOB. HanuncaTtb GyHKLMIO
BbIYUCAEHWNS ASINHBI TMNOTEHY3bl 3TUX TPEYro/ibHMKOB. CPaBHUTb M BbIBECTU KaKan U3
rmnoTeHys bonblue, a Kakaa MeHblLue.

2. MNpeobpa3oBaTb CTPOKY TaK, YTOObI BYKBbI KaXKA0ro caoBa B HeW bbiu
OTCOPTMPOBAHbI N0 andasuTy.

BapuaHrT 4.

1. aHbl ase apobu A/B n C/D (A, B, C, D — HaTypanbHbie yncna). CoctaButb
nporpammy aenenua gpobu Ha 4pobb. OTBET AOMKEH ObITb HECOKPATMMOWN APOObIO.
Ncnonb3oBaTb nognporpammy anroputma EBknnga ana onpepenedmna HOA.

2. 3apaHa OKpPYKHOCTb (x-a)2 + (y-b)2 = R2 n Toukm P(pl, p2), F(f1, 1), L(I11,12).
BbIACHWTb 1 BbIBECTM Ha 3KPAH, CKOIbKO TOUEK /IEXKUT BHYTPU OKPYKHOCTMU.
MpoBepKyY, NEKNUT 1N TOYKA BHYTPU OKPYHKHOCTU, 0OPOPMUTL B BUAE NpoLeaypbl.

BapuaHrT 5.

1. aHbl aBe apobu A/B n C/D (A, B, C, D — HaTypanbHbie uncna). CoctaBuTb
Nporpammy BblYUTaHUA U3 NepBoMn Apobu BTopoi. OTBET A0NKEH ObITb
HecokpaTumon apobbio. Mcnonb3oBaTb Nognporpammy anroputma EBkanga ans
onpegenenna HOZ.

2. HanuwwuTe nporpammy, KOTopas BbIBOAUT B OAHY CTPOYKY BCE AeUTENN
nepeaaHHOro e Ynucna, pasaensan ux npobenamm.

BapwuaHrT 6.

1. CoctaBUTb NpOrpaMmy HaxoxaeHua Hambonbwero obuero genmtens (HOA) um
HanmeHbLuero obuwero kpaTtHoro (HOK) aByx HaTypanbHbix Yncen HOK(A, B) =
(A*B)/HO/A(A,B). cnonb3osaTb nognporpammy anroputma EBknmnaa gna
onpegenenna HOZ.

2. CoctasuTb nporpammy BbliHnCcneHMA NaoWagn BbiIMyKAOro YeTblpexyrosibHMUKa,
3a4aHHOIo A/IMHaMu 4yeTbipex CTOPOH U ANAroHaau.

BapwuaHT 7.

1. AaHbluncna X, Y, Z, T — OANVHbI CTOPOH YeTblipeXyrosbHUKa. BbluncaumTtb ero



nnaowaab, eCn yroa mexay CTopoHamm anmHon X u'Y — npamoin. Micnonb3osaTb
ABe noanporpammbl ANA BblMUCAEHUA NAOWAAEN: MPAMOYFONbHOMO TPEYrosibHMKA U
NPAMOYro/IbHUKA.

2. HanuwwuTe nporpammy, KOTopas NepeBoguT NepesaHHoe el HeoTpuLaTeIbHOE
uenoe ymcno B 10-3HaYHbI BOCbMEPUYHbBIN KOA, COXPAaHUB INANPYIOLLNE HYN.

BapuaHT 8.

1. HanTu Bce HaTypanbHble YMCNa, He NPeBOCXo4ALLME 334aHHOI0 n, KOTopble
AENATCA HA KaXKAyHo M3 CBOUX LUNdp.

2. BBectn ogHoMepHbIN maccms A AnnHOM m. [TOMeHATb B HEM MecTaMu NepBbIN K
nocnegHUM anemeHTbl. JIMHY MaccuBa U ero 3/IeMeHTbl BBECTU C KNaBMaTypbl. B
nporpamme onucaTb Npoueaypy AN 3aMeHbl 91eMeHTOB MaccuBa. BoiBecTu
MCXOAHblIE U NONIyYeHHble MaCCUBbI.

BapuaHT 9.

1. 3 3agaHHOro Yncna Bbluam cymmy ero umdp. U3 pesynbrata BHOBb BbIYAM CYyMMY
ero umdp 1 1. 4. Hepes CKONbKO TaKUX AEUCTBUIM NONYYNTCA HYNb?

2. [aHbl 3 pa3nnyHbIX MACCMBA LLeNbIX YMcen. B Kaxkgom maccuse Hanutm
Npoun3BeAeHME 31EMEHTOB U cpeaHeapndmeTmyeckoe 3HaYeHue.

Bapwuanrt 10.

1. Ha otpeske [100, N] (210 < N < 231) Hal'TK KONMYECTBO YMCEN, COCTABNEHHbIX U3
undp a, b, c.

2. CocTaBUTb Nporpammy, KOTopas U3MeHAET NOC/1e40BaTe/IbHOCTb C/I0B B CTPOKE Ha
obpaTHyio.

BapuaHT 11.

1. [1Ba NpOCTbIX YMCNA HA3bIBAOTCA «OAM3HELAMU», €C/TIN OHW OTAMYAOTCA APYr OT
Apyra Ha 2 (Hanpumep, 41 1 43). HanevaTtaTtb Bce napbl «6AN3HEL0B» U3 OTpe3Ka [n,
2n], rae n — 3agaHHOe HaTypanbHOe Yncno, bonbluee 2..

2. [lanbl aBe maTtpuubl A n B. HanncaTtb nporpammy, MeHAOLWY MmecTamu
MaKCUMaNbHbIe 3/1IeMEHTbI 3TUX MaTPUL, HaxoxaeHne MaKCMMaibHOro 3/1eMeHTa
MaTpuLbl 0bOpPMUTL B BUAE NPOLLEAYPbLI.

BapuaHT 12.

1. 1Ba HaTypa/ibHbIX YMC/1A HA3bIBAOTCA «APYKECTBEHHBIMUY, ECAU KaXKA0€e U3 HUX



paBHO CyMMe Bcex agenutenei (Kpome ero camoro) gapyroro (Hanpumep, umcna 220 m
284). HaliT1 Bce napbl «APY*KECTBEHHbIX» YNCEN, KOTOPbIe He BOo/blUEe AaHHOrO
ymcna N.

2. [aHbl ANMHbI CTOPOH TPeyrosibHUKa a, b, c. HainTM meamaHbl TpeyroibHUKA,
CTOPOHAMM KOTOPOTO ABAAKTCA MeANaHbl UCXOL4HOTO TPeyronbHMKa. Ans
BbIYMCNEHNSA MeANaHbl NPOBEeAEHHOM K CTOPOHE a, UCNo/1b30BaTb Gopmyny
BbluMcneHne meamaHbl opopmuUTh B BUAE NpoLeaypbl.

BapuaHT 13.

1. HaTypanbHOe 4ncno, B 3anmMcm KOTOporo n undp, Ha3biBAETCA YMC/IOM
ApPMCTPOHTra, ecnm cymma ero umdp, B0O3BeAeHHaA B CTeMeHb N, paBHa cCamMomy
yuncny. Hantm Bce umcna ApmcTtpoHra ot 1 Ao K.

2. Tpyu TOUYKM 3a4aHbl cBOMMU KoopanHaTtamum X(x1, x2), Y(y1, y2) n Z(z1, z2). Haitu un
HaneyaTaTb KOOPAMHATbl TOYKK, AN KOTOPOM Yroa MeXay OCbio abcumce 1 y4om,
COeAMHSAIOLMM Hauyano KooOpPAMHAT C TOYKON, MUHUMA/bHbIN. BbluncneHus
opopmuTb B BUAE NpoLeaypbl.

BapuaHr 14.

1. CocTaBWTb NPOrpamMmmy 410 HaxoXKAeHUA Yncen us nHtepeana [M, N], umerowmx
Hanbo/iblLee KOMYEeCTBO Ae/INTENEN.

2.YeTblpe TOYKM 3a4aHbl CBOMMM KoopamHaTamm X(x1, x2), Y(y1, y2), Z(z1, z2), P(p1,
p2). BbISACHUTb, KaKne U3 HUX HaX0AATCA HA MAKCMMAZIbHOM PACcCTOAHMM ApYr OT
APYra 1 BbIBECTM HA 3KPaH 3Ha4YeHME 3TOr0 PACCTOAHMA. BbluncieHme paccToAHUS
MeXay ABYMA TouKamu opopMuTb B BUAE NpoLeaypbl.

BapuaHrT 15.

1. Hantum Bce NPOCTble HATypa/ZibHblE YNUC/a, HE NMpeBoCXodAaune n, ABONYHAA 3aNUCb
KOTOpbIX NpeacrtasnaeTr coboi naanHAPOM, T. €. YUTaAETCA OANHAKOBO C/ieBa
HanpasoO U CrnpaBa Ha/1eBO.

2. YeTblpe TOYKM 3a4aHbl CBOMMM KoopauHaTamu X(x1, x2, x3), Y(y1, y2, y3), Z(z1, z2,
z3), T(t1,t2, t3). BbIACHUTb, KaKMe U3 HUX HAaXOAATCA Ha MUHUMAZIbHOM PACCTOAHUU
APYr OT Apyra v BbIBECTM Ha 3KPaH 3HAYeHMe 3TOro PaccToAHMA. BolumcneHme
PacCTOAHUA MeXAyY ABYMA ToYKamn opopMuTb B BUAE NPoLLeaypbl.



JlabopaTopHasi padora 8 Pabora ¢ n1ByMepHBIMHA MaCCHBAMM.

HeJIb paﬁoTbI: M3ydeHue JIByMepHbIX MaccuBOB B Python.

3HATh - CI1I0c00 OMKUCAHUA ABYMEPHOI'O MaCCUBA, CIIOCOOBI BBOJIA 3JIEMEHTOB
JIBYMEPHOTO MaCCHUBa;

YMEeTb - BBOJIUTh MAaCCUBBI, IIOJIy4aTh CIUCKU Yepe3 IIPHUCBaNBaHUE
KOHKPETHBIX 3HAUEHUU, TPUMEHATH QYHKIINU;

BJAQAE€Th - OCHOBHBIMHU HaBbIKaMU CO3JaHUA IIPOTPpaMM O6pa6OTKI/I
ABYMEPHBIX MadCCHBOB.

MaTpuniamu Ha3bIBAaIOTCA MAaCCUBBI 3JIEMEHTOB, IIPEeJICTaBJIeHHBIE B BU/IE
MIPSAMOYTOJIbHBIX TaOJIUIL, /1 KOTOPBIX OIIPEIeIeHbI ITpaBmIa
MaTeMaTU4YeCKUX JeNCTBUM. DJleMeHTaM1 MaTPUIIbI MOTYT SBJIATHCA YUCIIA,
asyireOpanyecKre CUMBOJIBI WUIM MaTeMaTrndeckue QyHKITUH.

11 paboTel ¢ MaTpunaMmu B Python Taxske mcnosb3yrorces ciucku. Kaskabiit
BJIEMEHT CIIHUCKA-MAaTPHUIIbI COJIEP>KUT BJIIOKEHHBIN CIIUCOK.

TakuMm 06pa3oM, MOJTydaeTcsl CTPYKTYpa U3 BJIOXKEHHBIX CITHICKOB, KOJITYECTBO
KOTOPBIX OIIPEJIEISET KOJTMYECTBO CTOIOII0OB MAaTPHIIBI, a YUCJIO BJIEMEHTOB
BHYTPHU Ka’KJIOTO BJIOKEHHOTO CITMCKA YKA3bIBAET HA KOJIMUECTBO CTPOK B
HCXOJTHOU MaTpHIIE.

1. Co3maHue cnucka

HYCTI) AaHbl IBA YKHCJId: KOJIMYECTBO CTPOK NN 1 KOJIMYECTBO CTOJI6I_IOB m.
Heob6xomMo co3/1aTh CITUCOK Pa3MePOM N XM, 3alI0JTHEHHBIN HYJISMH.
O‘IeBI/I,Z[HOG PEIICHNE OKAa3bIBACTCA HEBEDHDBIM

A=[[0] *m ]*n

B aTOM J1eTKO yOeIuThCs, eCJTH IIPUCBOUTD 31eMeHTy A[0][0] 3HaueHwHe 1, a
IIOTOM BBIBECTH 3HA4YeHUe Apyroro sjmemedTa A[1][0] — oHO Toxke OyzeT
paBHO 1! /les10 B ToM, uTO [0] * m BO3BpaIaeT CChIKY Ha CIIMCOK M3 M HYJIEH.
Ho mocnezmyiolee IIOBTOPEHNE 3TOTO 3JIEMEHTA CO3JA€ET CIIUCOK U3 N
3JIEMEHTOB, KOTOPBIE SIBJIAIOTCA CCHLIKOM Ha OJIUH U TOT K€ CIIHCOK (TOYHO
TaK ke, KaK BBIIIOJTHEHHE OIlepauu B = A /7151 CIIICKOB He CO3/1aeT HOBBIH
CITHICOK), IIO3TOMY BCE CTPOKH PE3yJIbTHUPYIOIIErO CIKUCKA Ha CAMOM JIeJIe
SABJISIOTCA OJTHOU U TOU 7K€ CTPOKOU.

Taxum 06pa3oM, IBYMEPHBIN CIIUCOK HEJIb3s CO3/]aBaTh MIPU IOMOIIU
oIlepaliuy MOBTOPEHUS OJTHOUN CTPOKH.



IlepBbIii cl1OCOO.

CHauasra co371aiiM CITMCOK M3 N 3JIEMEHTOB (JIJIA Hauasia IIPOCTO U3 N HyJIEeH).
3aTeM c/iejlaeM KaXKIbIU 3JIEMEHT CITMCKa CChLJIKOUM Ha IPYrol OJHOMEPHbBIN
CIIKCOK K3 M 3JIEMEHTOB:

A=[0]*n
for i in range(n):
Ali]=[0] *m
n=3
m=3
2=[0]1*n
i range (n)
A[i]=[0]*m
print ('&:',A4)
A: [[O, O, O], [O, O, O], [0O, O, O]]
>33 |

Bropoii ciocoO.

Co3mathp IMyCTOM CIHCOK, ITOTOM N pa3 J00aBUTh B HETO HOBBIH 3JIEMEHT,
ABJIAIONIUNCA CIIUCKOM-CTPOKOM:

A=1]
for i in range(n):
A.append([0] * m)
n=3
m=4
A =[]
i range (n) :
AZ.append([0] *m)
print (&)
A: [[0, O, O, 01, [0, O, O, 01, [0, O, O, D11
>3 |

2. BBOJI BJIOZK€HHOTO CIIHCKA (ByMEpPHOT0O MacCHBa)

ITpumep:
n=>5
A=T]
for i in range(n):
b =input()
for i in range(len(row)):
row[i] = int(row[i])


https://sites.google.com/site/moiboarkin/laboratornye-raboty/5-kurs/laboratornye-raboty-po-python/l-r-8/ex_double_array_vvod1_res.png?attredirects=0

A.append(row)

in rangs (n):

= []

or 1 in ranges (n):
E.append (int {(input (1))

A append (B)

File Edit Shell Debug Options ‘Window  Help

Pyvthon 3.4.3 (v3.4.3:53b73f1le3e601,
tel)] on win3Z
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3. BhIBO/I B/IO2K€HHOTO cIIMIcKa (IByMEepHOTO MacCHUBa)

J171s1 06paboTKM U BBIBOZ]A CITUCKA KaK IMIPABUJIO UCIIOIb3YeTCs JIBa
BJIOJKEHHBIX ITUKJIA. [lepBbIN IIUKJII 110 HOMEPY CTPOKH, BTOPOU LIUKJI 10
aJieMeHTaM BHyTpHU cTpoku. Hampumep, BbIBECTU JIBYMEDPHBIN YUCIOBOU
CIIMCOK Ha HKPaH IOCTPOYHO, Pas3/lesisas yncya mpodesaMu BHYTPU OTHOUN
CTPOKH, MOKHO TaK:

for i in range(n):
for j in range(n]):
print(A[i][j],.end ="")
print()



[]
EECI MAacCHBA
i range (n):
B = []
i randgs (nj:
E.append(int (input ()1}
A append (B)
#BLIBEOTD MAacCCHEA

n
A
#

1 rangs (n):
] rangs (nj:
print (§[i1[3]1, end=' )
print ()
1
e
3
4
5
&
-
&
o
12 3
4 5 @
Toa 9

To xe CaMO€, HO IUKJIBI HE I10 HHAEKCY, a4 I10 SHAYCHUAM CIIHMCKA:

for row in A:
for elem in row:
print(elem,end ="")
print()



a=[[1,2,3,41,[5,6,7,8]]

for row 1n A:
for elem 1n row:
print(elem, end = ' ')
print ()

B Python 3.7.1 Shell

File Edit Shell Debug Options Window Help
Python 3.7.1 (v3.7.1l:2¢0ecZc3ta,
1)] on win3Zz

Type "help", "copyright", "cred:
FE

——=—=—————————=—=—=———== RESTART: K
12 3 4

5 e 7 8

>>> |

,Z[JIH BbIBO/JIA O,Z[HOfI CTPOKH MOZKHO BOCIIOJIb30BATbCA METOAO0OM jOil’l.
HMcrosp30BaB 3TOT METO/ B IIUKJIE for mo>kHO

for row in A:

print(" ".join(list(map(str, row))))

4. O0pado0TKa U BBIBO/I, BJIO:KEHHBIX CIIMICKOB

YacTo B 33/1auax IPUXOAUTCS XPAHUTD IPSIMOYTOJIbHBIE TAOIUIIBI C JAHHBIMU.
Takue TabGJIUIBI HA3BIBAIOTCA MAaTPUIIAMU WJIN AByMEePHBIMU MaccuBamMu. B
s13bIKE MporpaMMupoBadus [IUTOH TabIUIy MOKHO IIPECTAaBUTh B BUJIE
CIIMCKA CTPOK, KAXKJbIN 3JIEMEHT KOTOPOTO SIBJISIETCA B CBOIO OUepeb
CIICKOM, Hammpumep, uuces. Hampumep, co3aaTh YMCI0BYIO TaOIUITY U3 JBYX
CTPOK U TPEX CTOJIOIIOB MOKHO TaK:

A=1[I123],[4,5,66]]

31ech IepBasi CTpoKa ciircka A[0] siBjisieTcst crimckoM U3 9yucen [1, 2, 3].
To ecTb

A[O][0]=1,

A[O][1]= 2,

A[O][2]= 3,

A[1][0]=4,

AL[1]=5,

A[1][2]=6.



I/ICHOJII)IByeM ABa BJIOXKEHHbBIX MUKJIA JJIA I10JCYEeTa CYMMBI BCEX YHCEJI B
CIIHCKE.

S=0
for i in range(len(A)):
for j in range(len(A[i])):
S+=Allll

Wu TO ke caMoe C IIUKJIOM He 110 HHIEKCY, a I10 SHAYEHUAM CTPOK:

S=0
for row in A:
for elem in row:
S +=-elem

A=[[1, =, 3,41, 5, &6,7,8]]
#ELIEOD OpM ODoMollM nMena for M MeToma join
print ("Macoue A7)

1 A
print (" ".join(list (map(str, 1)1
#Hpmmep 1. Mogcud&rT COVMME BoeH BIeMeHTOE
3 =10
i randge (len (A)):
] randge (len (A[i])):
g += A[i][]]
print {"Opuumep 1. CyMMa saeMeHToB: ', 8)
#Hpmmep 2. MoOocuér COVMME BoeX 2JeMeHTOER
s =10
row A
elem Eow:
g8 += eleﬂ
print {("OpuMep 2. CyMMa SJIsMeHTOB: ', 8)

MaccHe Al

12 3 4

5678

Dpuumep 1. CyMMa SIeMeHTOER: 36
OpuMep 2. CyMMa SJIeMeHTOER: 36

5. IIpuMep CJI0:KHOU 00pabOTKH MaccuBa

[TycTh maHa KBaJipaTHAsA MaTPUIlA U3 N CTPOK U N ¢To10110B. Heobxoamumo
3JIeMeHTaM, HaXOAAIIUMCSA Ha TJIAaBHOU IMAaTrOHAIH, IIPOXO/ISIIEN U3 JIEBOTO
BEPXHETO yIJIa B MPaBbI HIKHUH (TO ecTh TeM ajeMeHTaM A[i][j], mis
KOTOPBIX i==j) MPHUCBOUTH 3HAUEHHUE O, SJIeMEHTAM, HAXOSAINMCS BBIIIIE
IJIaBHOH JUAroHaIM — 3HAUEeHHe 1, SJIeMeHTaM, HaXOAAIMMCS HIKe IVIaBHOU
AaroHaJIu — 3HadeHue 2. To ecTh MOJIyIUTh TAKOW MacCUB (IIpuMep IS
n==3):



011
201
220

PaccMOTpUM HECKOJIBKO CIIOCOOOB PEIIeHUs 3TON 3a/TaUH.
IlepBbIii cl1OCOO.

DJIeMeHTbI, KOTOPHIE JIesKaT BBIIIIE TJIABHON JUATOHAIN — 3TO 3JIEMEHTHI
Ali][j], nist KOTOPBIX 1<j, a /1 3JIEMEHTOB HUKE IJIABHOM IMaroOHaJIH 1>].
Takum 06pa3zoM, MbI MOKEM CPaBHUBATH 3HAYEHHUS 1 U j U 10 HUM
onpeesiATh 3HaueHue Ali][j]. Ilomygaem cieayoomnuii arOpuTM:

for i in range(n):
for j in range(n):
ifi<j:
Alil[]=0
elifi > j:
Ali][] =2
else:
Ali0] =1
Huke nipuBeieéH ipuMep MporpaMMbl, B KOTOPOM KBaJIpaTHas MaTpUIia 3X3
3aI0JIHAETCA dJIEMEHTaMHU CO 3HaUYeHueM 9, a 3areM IJICMEHTAM,
HAXOJIAIIUMCS Ha TJIABHOU AUATOHAJIH, IIPOXOAAIel U3
JIEBOT'O BEPXHETO yTJia B IIPaBblil HU:KHUH (TO €CTh TEM
asieMeHTaM Al1][j], 47151 KOTOPBIX 1==]) MpUCBaNBaETCS
3HaUeHue O, IJIeMeHTaM, HaXOASIIIIMCS BBIIIIE IJIaBHOU
JUaroHaJd — 3HaueHue 1, 3JieMeHTaM, HaXOAAIINMCSA

HU Ke TJIABHOU IMaroHaid — 3Ha4YeHue 2.



n=3

A=[]

#=ancoIHAeM MaccHMBE S—wm

r i in range (n) :
E.append{[ﬂ]*n]

BEHEO MCHEOIHODD MaCCHMER

=

for 1 1n range(n):
for 3 in range(n):
print (A[i] [J], end = " ")
print ()
fmamMeHAeM =JIeMeHTE DJISBEHONM IMaDoOHANM, BRHOE M HMES Hed
for i in range(n):
for 3 in range(n):
if i < 3:
Ali]l[J] = 1
elif 1 > J:
A[il[3]1 = 2
A[i][3]1 = 0O
#BLIEOI MESMeHEHHODO MACCHE
print ()
for i in range(n):
for 3 in range(n):
print (A[1]1[]J], end = ' ')
print ()
9 9 9
g9 5 9
9 9 9
011
2 01
220
>>> |

Bropoii ciocoO.

JIaHHBIA AJITOPUTM ILJIOX, [IOCKOJIBKY BBITIOJTHSET OHY WJIH JIBE HHCTPYKIINH if
JUIT 00pabOTKHM KaxKA0ro sieMeHTa. Ecii Mbl yCI0KHUM aJITOPUTM, TO MBI
CcMOKeM 000UTHCH BOODOIIIE 6€3 YCIIOBHBIX HHCTPYKITUH.

CHauasia 3aII0JTHUM TJIaBHYIO JUATOHAJb, JJIs1 Yer0 HaM MOHAA00UTCSA OUH
IUAKII:

for i in range(n):

A[il[i] =1

3aTeM 3aIl0JIHIM 3HadeHHUEM O BCe 3JIEMEHTHI BBIIIIE IJIaBHOM JUAaTrOHAJIH,
JUISL UeTO HaM ITOHAZ00UTCA B KaXK/I0H U3 CTPOK ¢ HOMEPOM 1 IPHUCBOUTH



3HaueHUe symeMeHTam Ali][j] aus j=i+1, ..., n-1. 3aech HaM ITOHAO0ATCS
BJIOZKEHHBIE ITUKJIBI:

for i in range(n):
for jin range(i + 1, n):

AlllG1=0
AHaJIOTUYHO IIPHUCBanBaeM 3HaueHue 2 smemenTam Alil[j] aas j=o, ..., i-1:

for i in range(n):
for j in range(0, i):

Allb] =2

MO2KHO TaK:Ke BHEIITHHE IIUKJIbI 00beJUHUTD B OJIMH 1 IIOJIYYUTh €Il OJTHO,
00J1ee KOMITAaKTHOE pPEIeHHE:

for i in range(n):
for j in range(0, i):
Al =2
Alilli]=1
for jin range(i + 1, n):

All]1=0

Il
1 L

SANoIHASM MACCHME S9—MM

i in range(n):
Z.append([2]*n)
BRIECI MCXOOHODD MacCHME:R

o BB
Il
[

k=

for 1 1in range(n):
for 7 in range(n):
print (A[i] [J], end = " ')
print ()
fEaMeHASeM SJeMeHTH IJIABHOW IWaroHANM, BHIE M HMES Heé
for i in range(n):
for 3 in range (0, 1i):
A[i][3] = 2
Ari1141 = of
for § in range{(i + 1, n):

A[il[3] = 1
#BEECI MSMEHEHHOTO MACCHMEA

print ()
for i in range(n):
for 7 in range(n):
print (A[i][j], end = " ")

print ()



o
woun
o

011
2 0
220
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[

Tperuii criocoo.

A BOT Takoe pellleHUe UCIO0JIb3YET OIEPAIINIO TIOBTOPEHUS CIICKOB JJIsI
TIOCTPOEHUS OYEPETHOU CTPOKH CITMCKA. 1-51 CTPOKA CIIHCKA COCTOUT U3 1 Yucel
2, 3aTeM HJIET OJTHO YHUCJIO 1, 3aTEM UET N-i-1 YUCJIO O:

for i in range(n):
Alil=[2]*i+[1]+[0]*(n-i-1)

3
[1
SaloJHASM MacCHB 9—Mu
or 1 in range (n):
Z.append([2]*n)
EHECI MCXOOHOD'C MacCHMBAa
or i in range {(n):
for § in range(n):
print (A[1i][3], end = ' ")
print ()
$=aMeHASM SJeMeHTH DNaBHOW IMaTOHANM, BEIE M HIES Hed
or 1 in range (n):
A[1i]l = [2]1 * 1 + [0] + [11 * (n - i - 1)
#BHEOI MEMeHEHHOTC MACCHMEA
print ()
“r 1 in range (n):
for j in range(n):
print (A[i][j], end = ' ")
print ()

o= OB
Il

=

FHh

Fh

Fh

o
o
o




BapuauTt 0

1. /laH IByMepHBIN MacCUB pa3MepoOM

3x3. OnpezennTh MaKCUMaJIbHOE 3HAUEHUE Cpeaiun
3JIEMEHTOB TPETHETO CTOJIOIIA MAaCCHBA;
MaKCHUMaJIbHOE 3HAaUEHHUE CPEeJIN BJIEMEHTOB BTOPOU
CTPOKU MaccuBa. BrIBeCTU MOIyYeHHbIE 3HAUECHUS.

Pemenue:
n=3
a=[]
i range (n):
b= []
3 range (n) :
print ("BeemuTe [T,1,7,7,],7] srneMenT’)
b.append (int {input ()3
a.append (k)
#ELHEOD MAaCCHEA
i range (n):
J randge (n) :
print (alil[]], end=" T)
print ()

#uMaKCcHMMAIbEHOe SHaueHMe CpeldM SJeMeHTOB TpeThbelo cToJabna
maximum=al[0] [Z]
i range (n):

3 randge (n):
maximum<al[i] [2]
maximum=al[i1] [2]

print ("MapcHManeHE B 3 cronbime: T, maximum)

#uMaKCHMMANEHOe SHaueHMe CpelM SJeMeHTOB BTOPOH CTRORM
maximum=al[l] [0]
i range (n):
3 randge (n):
maximum<all] [7]:
maximum=all] []]
print ("MacHMAaNbHER EBEC EBETOROH CTpoRe: ', maximum)




EpeOuTe BIIeMeHT
1

EEeOuTe SIIeMeHT
)

EpeOuTe BIIeMeHT
3

EEeOuTe SIIeMeHT
4

EpeOuTe BIIeMeHT
5

EEeOuTe SIIeMeHT
&

EpeOuTe BIIeMeHT
=

EEeOuTe SIIeMeHT
a

EpeOuTe BIIeMeHT
e

1 2 3

4 5 B

78 9

MagcHMAaNEHEN B 3 cronbos: 9
MakcHMMANLHEN BC BTOROH CTpoES: 6

2. JlaH IByMEpHBIA MaCCHUB Pa3MepPOM mx1.
CdopmMmupoBaTh HOBbI MACCUB 3aMEHUB MOJIOKUTETbHbBIE
AJIEMEHTBI €INHUIIAMHU, & OTPUILIATEJIbHbIE HYJISIMMU.
BriBecTu 0b6a MaccuBa.

Pemmienue:



w=int (input (' EEeIMTe ROIMUSCTED CTROR']) )
n=int (input (' BEEIMTE ROOMUCTED CcTOIAIOR']) )
a=[]
for i in range () @
b =]
for j in rangei(n):
print ('EeeguTe [',1i,',',]3,'] =nemesTt')
b.append{int (input (]}
a.append (k)
HEBHEOO MaCCHBS
print {'MoXogHHA HMaccHB: ')
for i1 in randge ()
for j in range(n):
print(afi] (1], end=' ']
printi()

for i in randge (m) :
for j in rangei(n):
if ali]l [3]1<0: a[i]l[]1]=0
elif ali] [3]1=0: a[i]l[a]1=1

HEHEBOO MaCCHBS
print [ 'M=MeHEHHNN MacCcHEBE: ')
for i in randge (m) :
for j in range(n):
print(ali] [3], end='" ']
print ()



BE2OMTS KOIMUSSTEO CTROH: 3
BEeOgMTs EOIMUSCSTEDS CToNbIoR: 4
Eeegure [ 0 , 0 ] =sJaeMeHT
-1

Beemgure [ O , 1 ] =sneMsaumT
5

Eeegure [ 0 ;, 2 ] =JaseMeHT
g

Beegure [ 0 , 3 ] =JaeMeHm
-5

EeemguTe [ 1 , 0 ] sHdeMeqT
-2

Beegure [ 1 , 1 ] =JaeMeHm
-1

Eeemgure [ 1 , 2 ] sndeMeHT
a

Beegure [ 1 , 3 ] =sJaeMeHT
g

Eeemure [ 2 , 0 ] sndeMeHT
-5

Beegure [ 2 ; 1 ] =JaeMeHT
g

Eeenmure [ 2 , 2 ] sleMeHmT
5

Eeegure [ 2 ; 3 ] =JaeMeHT
-5

MoxoOHEH MacCHE:

-1 5 4 -&

-2 -1 0 4

-5 4 5 -5

MoNyUSHHEH MaccHB!
o110

oon0o1

o110

BapuaHr 1.

1. BEIumcesimTh CyMMy U YHCJIO TTOJIOKUTETBHBIX 2yieMeHTOB MaTpuibl A[N, N],
HaXOZAIUXCA HAJT [JIABHOU JINarOHAJIBIO.

2. JTana matpuria B[N, M]. HaiiTu B Ka:K/101 CTPOKE MaTPHUITbI
MaKCUMAaJIbHbI U MUHUMAJIbHBIU 3JIEMEHTHI U IOMEHSATD UX C TIEPBBIM U
MOCJIEHUM 3JIEMEHTAMU CTPOKU COOTBETCTBEHHO.

BapuaHr 2.
1. JlTaHa mes1asA KBaJipaTHasA MaTpUIla N-ro nopsAaaka. OnpeneanTsb, ABISIETC JIN
OHa MAard4eCcKUM KBaJ[paTOM, T. €. TAKOU MaTpUIlel, B KOTOPOU CyMMbI

3JIEMEHTOB BO BCEX CTPOKAX U CTOJIOIAX OITTHAKOBBI.

2. JTana npsimoyrosabHasa matpuiia A[N, N]. ITepectaBuTh IEPBHIA U



MIOCJIETHUH CTOJIONBI MECTAMU U BBIBECTH HA SKPaH.
BapuaHr 3.

1. OnipeieTuTh, ABJIAETCA JIN 3aJlaHHas 1eJ1as KBaJpaTHas MaTPUIA N-TO
MOPsIZIKa CHMMETPUIHOU (OTHOCUTEJIHFHO TJIABHOM JJUATOHAJIN).

2. JlaHa BellecTBEHHAsA MaTpHUIla padMepoM n X m. [IepecTaBiisisi ee CTPOKU U
CTOJIOIBI, IOOUTHCA TOTO, YTOOBI HANMOOJIBIIHUY 3JIEMEHT (MJIU OJUH U3 HUX)
0Ka3aJICsl B BEDXHEM JIEBOM YTJIY.

BapuaHr 4.

1. /lana mpaMoyroyibHasA MaTpuna. HaiiTu cTpoKy ¢ HaubOJIbIIIEH U CTPOKY C
HauMeHbIIIeN CyMMOU 3JIeMeHTOB. BbIBeCTH Ha mevyathb HallZieHHbIe CTPOKU U
CYMMBI UX 3JIEMEHTOB.

2. Jlana kBajparHas matpuna A[N, N], 3anucaTh Ha MECTO OTPHUIATETbHBIX
5JIEMEHTOB MATPUIIbl HYJIH, 4 HA MECTO ITOJIOKUTETbHBIX — €TUHUIIBI.
BrIBecTH Ha MeYaTh HIKHIOK TPEYTOJIBHYIO MAaTPUILY B OOIIEIPUHATOM BHJIE.

BapuaHT 5.

1. YIOPAZOYUTH IO BO3PACTAHUIO 3JIEMEHTBI KOKJ0U CTPOKU MaTPUILBI
pa3MepoM n X m.

2. JlaHa IefiCTBUTEIbHAS MaTPHUIla Pa3MePOM N X M, BCE 3JIEMEHTHI KOTOPOM
pas3auuHbl. B KaK7101 CTPOKE BhIOUPAETCs 3JIeMEHT ¢ HAUMEHBIITUM
3HaueHHeM. Ecyii 4ncsio 4eTHOe, TO 3aMeHseTCs HyJleM, HEYeTHOE -
euHUIleN. BpiBecTH Ha SKpaH HOBYIO MaTPHUILY.

Bapuanr 6.

1. JlaHa nesiouncyieHHas KBaJipaTHas MaTpunia. HaliTu B KaXK70U CTPOKeE
HaMOOJIBIIINHI 3JIEMEHT U B KaXKJI0OM CTOJIOIle HauMeHbITNi. BeiBecTu Ha
JKpaH.

2. JlaHa sieficTBUTe IbHAS KBaApaTHasa Matpulia nopsaka N (N — HeueTHoe),
BCE 3JIeMEHTHI KOTOPOU pas3imuHbl. HaliTh HanOOoIbIINI 3JIEMEHT CPeIHr
CTOSIIMX Ha TJIABHON U MOOOYHOU TUATOHAIAX U IOMEHSITH €T0 MECTaAMHU C
2JIEMEHTOM, CTOSIIIIUM Ha MepeceueHn  3TUX uaroHaieu.

BapuaHT 7.

1. KBasipaTHasa maTpuiia, CHMMeTPpUYHAsA OTHOCUTEJIHHO TJIaBHOM AUarOHAJIH,
3a/laHa BEPXHUM TPEYTOJIbHUKOM B BHJI€ OJTHOMEPHOI'O MacCHBa.
BoccTaHOBUTH UCXOAHYIO MAaTPUILY U HAlleuaTaThb IO CTPOKaM.



2. JIJ1s1 3aJaHHOM KBaApaTHOU MaTPUIlbl ¢c(hOPMUPOBATh OJHOMEPHbBIN MacCUB
13 ee INaroHaJIbHbBIX 2JIeMeHTOB. HaliTu cjie/t MaTpuIibl, IPOCYMMUPOBAB
3JIEMEHTBI OJTHOMEPHOTO MaccuBa. [Ipeobpa3oBaTh HCXOIHYIO MATPUILY IO
MIpaBWJIy: YETHBIE CTPOKHU PA3AEIUTD Ha MOJIydeHHOEe 3HAYEHNE, HEUETHbIE
OCTaBUTbH O€3 U3MEeHEHHU.

Bapmuamnrt 8.

1. 3alaHa MaTpPUIia OPsAKa N U YUCJIO K. Pa3iestuTh 371eMeHThI K- CTpOKU
Ha AUaroOHaJIbHBIN 3JIEMEHT, PACIIOJIOKEHHBIN B 3TOU CTPOKE.

2. 3a7jaHa KBaJpaTHas MaTpuria. [1oyquTs TpaHCHOHUPOBAHHYIO MAaTPUILY
(mepeBepHYTYIO OTHOCUTEILHO TJIABHOU JJUATOHAJIN) U BBIBECTU HA SKPaH.

BapuaHr 9.

1. JIJ1 nesiourcIeHHOU KBaJJpaTHOM MAaTPUIIbI HAUTU YUCJIO 3JIEMEHTOB,
KpaTHBIX K, 1 HAaNOOJIBIINN U3 3THX SJIEMEHTOB.

2. B manHOU /1efiCTBUTEIPHOU KBAIPATHOM MaTpUIle MOPAIKA N HAUTHU
HAUOOJIBIITUH IO MOAYJIIO 3yieMeHT. [10JyduTh KBaZ[paTHYIO MAaTPUILY OPsAKa
N — 1 myTeM OoTOpachIBAaHUA U3 UCXOJHOU MaTPUIILI CTPOKU U CTOJIOIA, Ha
repeceyeHny KOTOPBIX PACIIOJIOKEH 3JIeMEHT C HalJIeHHbIM 3HAYEHUEM.

BapuaHT 10.

1. HaiiTu MakcuMaJIbHBIU CpeU BCEX BJIEMEHTOB TEX CTPOK 3a/JaHHOM
MAaTPHIIbI, KOTOPbIE YIIOPAA0UYEHbI (JINOO 110 BO3pacTaHUIO, JTUOO 110
yOBIBAHUIO).

2. Pacmrostoxxuth cto0161 MaTpuilbl D[M, N] B mopsijike Bo3pacTaHU
3J1eMeHTOB k-1 cTpokm (1 <= k <= M).

BapuaHr 11.
1. B 1aHHOU AeHCTBUTEIbHON KBaJ[PATHOU MAaTpHUIIE NOPAAKA 1 HAUTH CYMMY
2JIEMEHTOB CTPOKH, B KOTOPOH PaCIIOIOKEH 3JIEMEHT C HAUMEHBIITUM
3HadyeHueM. [Ipesmosiaraercs, 4To TAaKOM 3JIEMEHT €JUHCTBEHHBIN.
2. Cpenu cToJIOOB 3aJaHHOM 11eJI0YUCIEHHON MaTPHUIIbI, COAEPIKAIIIX
TOJILKO TaKHe 3JIEMEHTBI, KOTOPBIE IO MOYJIIO0 He OOJIbIIEe 10, HAUTH CTOJIOEI]

¢ MUHHMAJIbHBIM IIPOU3BEAEHHEM 3JIEMEHTOB 1 IIOMEHATH MECTAMU C
COCETHUM.

Bapuanr 12.

1. /)1 3a;aHHOM KBaApaTHON MaTPHUIThl HAUTH Takue K, uto k-5 cTpoka



MAaTPHUIIBI COBITaZaeT ¢ k-m crosibmom.

2. JlaHa AelCTBUTEIbHAS MaTpUIla pa3MepoM n x m. Tpebyercs
1peoO6pa3oBaTh MAaTPHUILY: TO3JIEMEHTHO BBIYECTH IOCJIE/THIOI CTPOKY U3 BCEX
CTPOK, KpOMeE MOCJIEHEN.

Bapuanr 13.

1. OnipeieTUTh HAMMEHBIITUH 3JIEMEHT KaKI0U YETHON CTPOKU MATPHUITbI
A[M, N].

2. Haiitu HauboJIbIITUI ¥ HAUMEHBIITNN 3JIEMEHTHI ITPSIMOYTOJILHON MaTPHUIIBI
Y IOMEHATHh UX MEeCTaMU.

Bapuasr 14.

1. 3a1aHa KBaJipaTHasA Matpulia. [lepecTaBuTh CTPOKY C MAaKCUMAIbHBIM
3JIEMEHTOM Ha TJIaBHOU AWATOHAJIN CO CTPOKOU € 3a/ITaHHBIM HOMEPOM m.

2. CocTaBUTH IPOTPAaMMy, KOTOpas 3aIl0JIHAET KBAJIPATHYIO MATPUILY ITOPAAKA
1 HAaTypaJIbHBIMU YHCJIAMH 1, 2, 3, ..., N2, 3aM1ChIBasd UX B HEe «I10 CIIUPAJIN».

Hamnpumep, /114 11 = 5 IIOJIydaeM CJIeAYONIyI0 MaTpUILy:
12345
161718196
1524 25207
142322218
141211109
BapuaHT 15.

1. OpeniestuTh HOMepa cTpok MaTpuilbl R[M, N], X0oTs ObI OJIHH 3JIEMEHT
KOTOPBIX PaBEH C, U 3JIEMEHTHI 3TUX CTPOK YMHOKHUTH Ha d.

2. Cpeiy TEX CTPOK IEJIOYHCIIEHHONW MAaTPHUIIbI, KOTOPBIE COJIePKaT TOJIHKO
HeYeTHbIE 3JIeMEHThI, HAUTH CTPOKY C MAaKCUMAaJIbHOU CYMMOU MOJTyIei
BJIEMEHTOB.
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