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§ 17. BBepeHue
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lpozpammuposaHue (Python), 8 knacc

YTO0 Takoe nporpamMmmMmupoBaHue?

MporpammmupoBaHue — 370 co3gaHne nporpamMm Asns
KOMMbIOTEPOB. ATUM 3aHMMAIOTCA NPOrPaMMUCTbI.

Yem 3aHnMaloTca nporpaMMUCThbI:

aHanus 3agadum (BblaerneHune CUCTEMHbIE aHaNnUTUKN
NCXOOHbIX OAHHbIX, CBA3EMn
MeXOy HUMU, 3TarnoB peLUeHns
3agaun)

pa3paboTka anropuTmMoB anropuTMUCTbI
HanucaHuve n oTnagka nporpaMmm KOOUPOBLLMKM

TecTUpoBaHue nporpamMmm TECTUPOBLLINKN

HallMCaHne AOKYMEeHTaunun TEXHNYHECKNE NMnNcartesin
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lpozpammuposaHue (Python), 8 knacc

HanpaBneHusa B nporpaMmmMmmpoBaHUM

CUCTEMHbIN NPOrpaMMMCT  OnepauoOHHbIE CUCTEMBI,
YTUNUTLI, OpanBepbl

NPUKNagHoOU NporpaMmMUCT MpuKnagHble NporpaMmmel, B
T.4. N9 MODUNBbHBLIX
YCTPONCTB

BeO-nporpamMmMmucT BeO-canTbl

nporpamMmmucT 6a3 gaHHbIX CUCTEMbI YNpaBieHns
0a3amMm OaHHbIX
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lpozpammuposaHue (Python), 8 knacc

MpocTeunwasa nporpamMmma

# 2To nycras nporpamMa

KOMMEHTapuu nocne #
UTto penaet ata nporpamma? He oBpabaTbiBatoTCs

KoaupoBka utf-8
Mo YMON4YaHuIo)

# coding: utf-8
# 2To mycTass nporpamma

mwiwiw

STO TOXe KOMMEeHTapumn

mwiwiw
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lpozpammuposaHue (Python), 8 knacc

BbiBOA Ha 3KpaH

oneparop Onepatop — 3170 KOMaHAa
BblBOAA S13blKa NporpamMMmMpoBaHUS.

print ( "lpumeBeT!" )

; : Q YTo nnoxo?

print ( "IlpmBeT, Bacsa!" )

AN o
Y

BCSl CTPOKa B
KaBblYKax
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lpozpammuposaHue (Python), 8 knacc

[lepexon Ha HOBYHO CTPOKY

print( "IllpmBeTr, Bacsa!" )
print ( "lpmeBer, Illers!" )

Pesynbrar:

nepexosg Ha HOBYIO

|
Mpuser, Bacs! CTPOKY aBTOMaTUYeCKM

[lpuBeT, IleTs!
Hy>XHO B OQHOW CTPOKe:
[lpuBeT, Bacs!llpumBer, IleTs!

PewweHue:

print( "llpmBeTr, Bacs!", |lend="" |)
print( "lpueer, Ilersz!" )

nocne BbiBoAda JaHHbIX |
HUYero He BbIBOOUTb
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lpozpammuposaHue (Python), 8 knacc

CuctemMbl nporpaMmMupoBaHuUA

CucrtemMbl NporpaMmMmmpoBaHua — 3TO CpeacTBa Afs
CO3[JaHMNA HOBbIX NPOrpamMm.

TpaHCcnATOpP — 3TO Nporpamma, Kotopas nepeBoanT TEKCTHI
nporpamm, HanmcaHHbIX NPOrpaMmMmUCTOM, B MaLUUHHbIE
Koabl (KOMaHAbl npoueccopa).

*KOMMUIATOP — MepesoaunT BCIO NporpamMmy B
MaLUMHHbIE KOObl, CTPOUT UCNONHAEMbIU doaurn ( . exe)

program Hello; ‘

begin
write ('llpuBeT! ')

- O%l MY o privet.exe

*UHTeprnpeTaTop — caM BbIMOSTHAET NporpamMmy Mo
4yacTdam (No ogHOMY orepaTopy).

Python — nHtepnpetatop!
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lpozpammuposaHue (Python), 8 knacc

CuctemMbl nporpaMmMupoBaHuUA

OTnaguuk — 3TO NporpamMmma Ans noucka owmnbok B ApYyrnx
nporpammax.

*riowaroBbIN PeXUM — BbINOMHEHME NporpaMmmsl Mo
lwaram (rno ogHoMy oneparopy)

*rMPOCMOTP 3HAYEHUUN NepeMeHHbIX BO BpeMs
BbIMOSTHEHNST NPOrpaMmmbl

*TOYKM OCTaHOBa — ONneparopbl B Nporpamme, nepeq
BbINMOSTHEHNEM KOTOPbIX HY>KHO OCTAaHOBUTLCSI.

Cpena nporpammupoBaHus (IDE):
*peaaKkToOp TEKCTa NporpamMm
*TPAHCIIATOP
*OTNIaOuUK
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lpozpammuposaHue (Python), 8 knacc

3agaun

«B»: BblBECTM Ha 3KpaH TEKCT «J1ECEHKOW»
Bacs
rnoumea

TYJSATH

«C»: BblBECTU Ha 3KpaH PUCYHOK 13 DYKB
X
HOK
HOKROROK
HORROKKOIOK
HH HH
22227
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§ 18. JluHenHble nporpaMmbl
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lpozpammuposaHue (Python), 8 knacc

[Mpumep 3apaumn

3adaya. BBecTn aBa 4ymcna v BblYUCIINTb NX CYMMY.

# BBecTHM OBa uUuMCIIa
BbinonHutca?
# BHUMCIMTE MX CYMMY :

# BEHBecTM CcyMMy Ha B3KpaH

NMceBaokon — anropnt™ Ha
PYCCKOM A3blKe C 3fIeMEeHTaMU
A3blKa NporpamMmmmMpoBaHug.

0 KomMnbroTeEP HE MOXET UCMOMNHUTL NceBaokoa!
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lpozpammuposaHue (Python), 8 knacc 13

3a4yeM HYXHbI NepeMeHHble?

# BBecTHM OBa 4YMCIa
# BHUMCIMTE MX CYMMY
# BIBecTM CcyMMy Ha B3KpaH

[ne 3anOMHUTL?

MepemMeHHass — 3TO BENUYKMHA, KOTOpasd UMEET UMS, TUM U
3HayeHne. 3HayeHne NePEMEHHON MOXET UBMEHATLCS BO
BPEMS BbINONTHEHUSI MPOrpamMMbl.

/AN

a4enkn namaTu
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lpozpammuposaHue (Python), 8 knacc 14

MmeHa nepeMeHHbIX

UpoeHTudpmkaTop — 310 M4 NporpaMmmbl UK NepemMeHHoOMN.

a b c 3alfiaBHblE€ N CTPOYHbIE

OyKBbl pa3nuyaroTcs
MOXXHO ucnonb3oBaTthb

* naTuHckue oykebl (A-Z, a-z)
* Umdpsbl

0 iIMAa He MOXXeT HauyMHaTbCA ¢ Lndpbl!
e 3HaAK NoAYEpPKMBaAHUA

HEJIb34 ncnonb3oBaTbh exkobi—8Hait——& =2 tAP-

Kakne nmeHa npaBunbHblE?

AXby R&B 4Wheel Baca “PesBarbos”
TU154 [QuQu] _ABBA A+B
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lpozpammuposaHue (Python), 8 knacc

PaboTta ¢ nepeMeHHbIMU

[MpucBauBaHue (3anncb 3Ha4YeHUs)

a =|5 orneparop a «—b5
- npucBanBaHUS

a =X 9 UTto OyoeT xpaHUTbCA B a7

a =18

BbiBOA4 Ha 3KpaH
print (a) 9 B 4ém pasHuua?

c = 14 c = 14
print(c) print("c")
14 C
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lpozpammuposaHue (Python), 8 knacc

PaboTta ¢ nepeMeHHbIMU

N3MeHeHune 3HauYeHus

i

oo OO OO D 0

yBENMYNUTHL Ha 1

i+ 1

a b
4 4
7 7
a + 1 5
b + 1 8
a+ b 13
b + a 21
a + 2 15
b + a 36
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a, b

oo O OO
+
Il

v O D

i «— i + 1
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lpozpammuposaHue (Python), 8 knacc 17

BBoAa ¢ knaBuaTtypbl
LleJ'Ib — USMEHUTb NCXOAOHblE JaHHbIE, HE MEHAA MPOrpamMmy.

[lporpamma >OeT, NoKa nonb3oBaTefib BBEOET
3Ha4YeHune n Haxxmet Enter.

2. BBeneHHoOe 3Ha4YeHMe 3annucbiBaeTCo B
NepeMEHHYI0 a.
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lpozpammuposaHue (Python), 8 knacc

BBoAa ¢ knaBuaTtypbl

a=input() - BBECTW CTPOKY C KlaBmaTypbl
N CBA3aTb C NEPEMEHHOU a
b=input()
MpoTokon:
c =a+b 21
_ 33
print ( c ) 2133 [Touemy?

0 PesynbtaT yHKUMM input — CTPOKa cCMMBOMOB!

npeobpas3oBaThb B
Lienoe 4Yncno

a=int( input() )
b=int( input() )
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lpozpammuposaHue (Python), 8 knacc 19

BBoA4 ¢ noacKa3Kou

Beegure umcio: 26

= ~ 1A ] \
-— . ’

e YTto He Tak? Tetjeieihe

a = int( input ("BeBemuTe umcino: ") )

npeobpasoBaTb
9 YTo Oynet? B LIeroe YMCIo

Beegure umciio: Qu-Qu

ValueError: invalid literal for int() with base 10: 'Qu-Qu’
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lpozpammuposaHue (Python), 8 knacc

BBoO BelwleCTBEeHHbIX Yyucen

print ( "Beegure umcino:" )
x = float|(input())
Wnn Tak:

x =|float| (input ("Beegure umcino:"))
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lpozpammuposaHue (Python), 8 knacc

[lporpamma crnoxeHust Ymcen

a=int ( input() )
b=int ( input() )
c=a+b

print ( c )
OXuaaHue:

BBeguTe mOBa u4YMcIa:
5

.
5+7=12

e Kak ynyywmnTb gmnanor?

e Y10 nnoxo?

peanbHOCTb:
5
7
12
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lpozpammuposaHue (Python), 8 knacc

BbiBOA AAaHHbLIX C TEKCTOM

3Ha4€eHNE C

9TO Npobenbl He 3aka3sbiBanu!

sHaueHne a | 3Hauenne b
5+7=12 |
TEKCT
print(a’ "'|‘", b, n=n’ C)
OXuaasue. pearnbHOCTb:
547=12 5 4+ 7 = 12
print(a’ "'l‘" , b, W , C, {seP:“ "

)

separator
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lpozpammuposaHue (Python), 8 knacc

BbiBOoA AaHHbIX € TeKCTOM (f-CTpOKM)

3Ha4yeHune b

sHa4eHne a 3HaYeHue ¢

54+7=12
TEeKCT

MMEHAa NEPEMEHHbIX B
donrypHbIx ckobkax

print(|£]"{a}+{b}={c}" )

dopmaTHagd
CTpoKa
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lpozpammuposaHue (Python), 8 knacc

[lporpamma cnoxeHus uucen

print ( "BBemmuTe mBa umcina: "
a=int ( input() )

b=int ( input() )

c=a+b

print ( £ "{a}+{b}={c}" )

e Kak nepegenatb Anga 3-x yncen?
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lpozpammuposaHue (Python), 8 knacc 25

BBoa AByXx uncen B o4HON CTPOKe

a, b

21 33

N

21

33

uenble

21

33

a,

b

map ( int, input() .split() )

input () BBECTUW CTPOKY C KnaBuaTypbl

input () .split()

pa3fenuTb CTPOKY Ha
NPUMEHUTD YyacTu no npo6Genam

map ( int, input() .split() )

Ve

aTy
onepauuto K KaXgon 4yacTtu

map ( int, input() .split() )
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lpozpammuposaHue (Python), 8 knacc

3agaun

«A»: BBecTtHn TPU YUCna, HaUTKU nx CyMMYy.
lpumep:
BeeguTe TpM uYMcCIa:
£
5
7
4+5+7=16

«B»: BBecTu Tpn uucna, HauTM X CYMMY U

npouv3seneHue.
lMpumep:

BeeguTe TpM uYMcCHa:
£

5

7

4+5+7=16
4*5%7=140
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lpozpammuposaHue (Python), 8 knacc

3agaun

«C»: BBecTu Tpn uncna, HauTM NX Cymmy, nponsseaeHue
n cpeaHee apudgpmeTmnyeckoe.

lpumep:
BeeguTe TpM uUmMcna:

£

5

7

4+5+7=16

4*5%7=140

(4+45+7) /3=5.333333
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lpozpammuposaHue (Python), 8 knacc

ApudmeTnyeckme BbipaxeHus

c+b—L
2

JlnHenHaga 3anucb (B 0gHY CTPOKY):
a=(c+b-1) /2 *d

d

a <

Onepauuun: + -
* — YMHOXEHMe
/ — nerneHve
** — BO3BeJEeHNe B CTEMeHb (x* — x**2)
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lpozpammuposaHue (Python), 8 knacc

[MopsaaoK BbINOMHEHUA onepauun
3 1 2 4 5 6
a=(c + b**5*3 - 1) /2*xd

lMpuopuTeT (cmapwuHcmeo):

c+b-3-1
1) CKOGKM g —
2) BO3BedeHWE B CTEMNEHDb ** 2

3) YMHOXEHMEe N AeneHne
4) croxeHue v BblYMTaHUE

29

NnepeHoc Ha
criefyoLLyto CTPOK
a=(c + bx*5%3 - 1)(\] YOV BIROTY
/2*d
NepeHoc BHyTpU
a=(c + b**5%3 CKODOK paspeLleH
- 1)/2*d
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lpozpammuposaHue (Python), 8 knacc

NeneHwue

Knaccuyeckoe geneHuve:

a=9, b==¢6

I
i u
I W
W
™~
o~

# = 0.75
# =1.5
# = -0.75

x =-a/b # =-1.5

a=9 b =0=6

X X XN
oo
P W
W

~N N
N N N
N

o e
1S

Il
|
Y
~
~
b-l
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lpozpammuposaHue (Python), 8 knacc

YacTHOe u ocTaTokK

// — oeneHune Haueno (ocTtaTtok otbpacbiBaeTcs)
% — OCTaToK OT AeneHuns
175 cek = 2 MUH 55 ceK 9 Kak nonyuntb 2 n 55?

t = 175
m=+t // 60
s =t % 60
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lpozpammuposaHue (Python), 8 knacc

YacTHOe u ocTaTokK

9 Yto nonyyntca?

n =123
d=n// 10
k =n % 10

[Mpn npeneHnn Ha 10 Haueno oTbpackiBaeTcHa NocrneaHsas
Lundopa ymcna.

Octatok oT genenunsa Ha 10 — 9To nocrneaHsasa undpa ymcna.
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lpozpammuposaHue (Python), 8 knacc

Onepatopbl // n %

a = 1234

d=a % 10, print( 4 )
a=a// 10

d=a % 10, print( 4d )
a=a// 10

d=a % 10; print( 4d )
a=a// 10

d=a % 10; print( d )
a=a// 10 :
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lpozpammuposaHue (Python), 8 knacc

CokpalueHHast 3anucb onepauumn

a+=Db #a=a+b
a-=b #a=a->b>b
a *>b # a=a b
a/=b #a=a/b
a //=b #a=a// b
a%$=b #a=a%$b
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yBenuieHue Ha 1
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lpozpammuposaHue (Python), 8 knacc

dopmaTHbIN BbIBOA

a, b=1, 2
print( f£f"{a}+{b}={a+b}" )

1+2=3

© K.1O. lNonsikos, E.A. EpémuH, 2018  http.//kpolyakov.spb.ru

35



lpozpammuposaHue (Python), 8 knacc

dopmaTHbIN BbIBOA

a=1, b=2; ¢ =3
print( a, b, c )

doopmaTHas CTpoka

A

print( £"{a}{b}{c}" )

print ( f"{g}{b:}}{c:S}" )

KOJin4eCctBO 3HAKOB
Ha BbIBO4 YNCJ1a

e CKornbKo 3HakoB A4 BbiBoAa a?
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lpozpammuposaHue (Python), 8 knacc

3agaun

«A»: BBecTn yncno, obo3HavatoLlee KonmyecTBo CEKYHA.

BbiBECTU TO XXe camoe BpeMA B MUHYTax N CEKyHOAX.

Mpumep:
BBeguTe umcyio cexkyHm: 175
2 MmuH. 55 c.

«B»: BBecTtu uncno, obosHavatoLlee Kornm4ecTBO CEKYH.
BbiBECTU TO e camoe BpeMA B HaCax, MUHYTax U
CeKyHaax.

NMpumep:
BBenguTe 4umMcyio cekyHnO: 8325
2 u. 18 Mmuua. 45 c
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lpozpammuposaHue (Python), 8 knacc

3agaun

«C»: 3aHaTtna B Wwkone HaymHatTtca B 8-30. Ypok gnutca 45
MUHYT, nepepbiBbl Mexay ypokamu — 10 MuHYT. BBecTtu
HOMEpP YpOKa 1 BbIBECTUN BPEMA €ro OKOH4YaHUS.

NMpumep:
BeenuTe HOMEpP ypoka: 6
13-50
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lpozpammuposaHue (Python), 8 knacc

dopmaTHbIN BbIBOA

x=12.345678
print( £"x={x}" )

BCEro Ha B IPOOHON
YMUCIO 4yacTu

print( £"x={x:10.3£f}" )
X= 12.346

{ I S— ) - \ )

3

10
print( £"x={x:8.2f}" )

x= 12.34
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lpozpammuposaHue (Python), 8 knacc

dopmaTHbIN BbIBOA

print( £"x={x:2.2f}" )
x=12.34

print( £"x={x:.2£f}" )
x=12.34

MWHUMaJlbHO
BO3MO>XHOE

print( £"x={x:0.1£}" )

x=12.3
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lpozpammuposaHue (Python), 8 knacc

HayuyHbIn chopmaT uncen

x=123456789
print( f"x={x:e}" )

x=1.234568e+008

1,234568 - 108

x=0.0000123456789
print( f"x={x:e}" )

x=1.234568e-005
1,234568 -10™°
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lpozpammuposaHue (Python), 8 knacc

Onepauuu ¢ BeleCTBEHHbIMU YUCITaMU

int — uyenagd 4acTb Yncna

x=1.6

print( int(x) ) 1
round — Onukanwee uenoe 4Yncno

x=-1.2

print ( round(x) ) =1
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lpozpammuposaHue (Python), 8 knacc

MaTemaTunuyeckme pyHKLUUU

3arpy3unTb = NMOAKNIYNTb MaTemMaTnyeckmne
Moayrnb math dDYHKLMM

import math

# xBampaTHIM KOPEHB
print( math.sqrt (25) )
r = 50 # pammyc OKpPYyXHOCTM

print( Z*math.pi*r ) 9 YTo cuntaem?
print([math.pﬂ*r**Z ) '

yucno 1T
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lpozpammuposaHue (Python), 8 knacc

Onepauuu ¢ BeleCTBEHHbIMU YUCITaMU

1/3 =0,33333...
OeCKOHEeYHO MHOro 3HaKoB

0 BonbLIMHCTBO BELLIECTBEHHbIX YNCEN XPAHATCS B
namMsaTn KOMNblOTEPA C OLLNOKON!

X 1/2

Y 1/3

z =5/6 # 5/6=1/2+1/3
print (x+y-2z)

-1.110223e-016
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lpozpammuposaHue (Python), 8 knacc

3agaun

«A»: BBectn yncno, obosHavarollee pasmep ogHoum
dooTorpadpum B Mbantax. OnpenennTb, CKOSIbKO
dooTorpadunm nomecTutca Ha pnaLw-KapTy 00bLEMOM
2 [GanTa.

NMpumep:
Pasmep dororpapmm B MbGamrax: 6.3
[loMmecTnTcst dororpadbmm: 325.
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MMpozepammuposaHue (Python), 8 knacc 46

3agaun

«B»: OundpoBka 3BYyKa BbINOJTHAETCH B PEXUME CTEPEOD C
yacTtoTon gmnckpetusauumn 44,1 kl'u v rmyonHon
KoaupoBaHus 24 outa. Beectn Bpema 3anncu B
MUHYTax n onpeaenntb, CKOrbko MBanT Hy>XKHO
BblIAENUTb ONA XpaHEeHMS NofyvYeHHoro gpamnna
(OKpYrnnTb pe3ynestaT B O0MNbLUY CTOPOHY).

NMpumep:
Beegure BpeMss Banucm B MMHyTax: 10
Pasmep dpanmna 152 M6aur
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MMpozepammuposaHue (Python), 8 knacc 47

3agaun

«C»: PasBegumku-maremMaTtukm anga Toro, Ytobbl orno3HaTb
CBOUX, UCMOMb3YIT YNCMOBbIE Naposin. Ycnblllans
4YMCo-Naponb, pa3BeaynKk OOMmKeH BO3BECTU ero B
KBagpaT 1 ckasaTb B OTBET NepByto LnUdppbl ApobHOM
4acTu NMOJSIy4eHHOro Ymcna. Hannwurte nporpammy,
KOTOpas No Nony4Y4eHHoMYy naponto (BEWeCTBEHHOMY
4YMCNy) BbIMUCIIAET YNCINO-OTBET.

NMpumep:
BeenguTe napoiss: 1.92
OrBeT: 6
notomy yto 1,922 = 3,6864..., nepsas umdpa
ApobHon 4YactTn — 6
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CnyyaunHble n nceBgocnyvyanmHble YMcna

CnyyvyauHble ABNeHus
e BCTPETUI CIIOHA — HE BCTPETUST CNOHA
XepebbeBKa Ha COPEBHOBAHUAX
norepes
criyyamHasi CKOpocCTb (HanpaBreHue BbiCTperna ) B urpe

Cnyy4auHble Yynucrna — 310 nocrnegoBaTenbHOCTb YMCEN, B
KOTOPOW HEBO3MOXHO MpeackasaTbh crieaytolee Yncno,
aaxke 3Hasi Bce npeagbiayLime.
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lpozpammuposaHue (Python), 8 knacc

CnyyaunHble n nceBgocnyvyanmHble YMcna

o KomnbtoTep Hecny4aeH!

NceBaoocny4YamHble YUcria — NoxoXu Ha cnyyYamHole, HO
CTPOATCSA NO popMmyne.

crnepyloLlee npeablayLlee

\

X .= (a*X +b) % c # or 0 mo c-1
X,.= (X+43) % 10 # or 0 mo 9

8 -1 -4 57 -0
3epHO

3aunknmBaHue
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JaTuyumkK criy4yamHbIX Ynucen

Llenble yncna Ha oTpe3Ke:

NOAOKMHYNTL PYHKUUIO randint
N3 Moaynda random

from random import randint
K =randint(l, 6) # orpesok [1,6]
L =randint(1l, 6) # »TO yxe mpyroe umucio!

aHrn. integer — uernsbiu
random — cny4YyauHbIn

0 He Hy>XXHO nma moayns!

K =|ra .. randint (1, 6)
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JaTuyumkK criy4yamHbIX Ynucen

BewecTBeHHbIe YMcna:

from random import random, uniform

x = random/() # nonyunrepman [0,1)
y = 7*random ()

z = 7*random()+5

BellecTBeHHbIEe YMCcna Ha oTpe3Ke [a, b]:

from random import uniform
x =uniform(l1.5, 2.8) ¥ [1,5; 2,8]
y =uniform(5.25, 12.75) # [5,25; 12,75]
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3agaun

«A»: B urpe «Pycckoe noto» n3 mellka crnydamHbiM 0bpasom
BblOMpatoTCs OOYOHKU, Ha KaXXAoM U3 KOTOPbIX
HanucaHo 4ucno ot 1 go 90. HannwuTte nporpammy,
KOTOpas BbIBOAUT Hayraf rnepsble 5 BbIUMPbILLIHbIX
HOMEpOB.

«B»: + [JlopaboTante nporpammy «Pycckoe fioTo» Tak, YToObl
BCEe 5 3Ha4YeHUN rapaHTUPOBAHHO ObINN Obl pa3HbIMU
(Mcnonb3ymnTe pasHblie gnanasoHbl).
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3agaun

«C»: + UrpanbHbI Kyouk bpocaeTtca Tpu pasa (Bbinagaet
TP CnyvanHbIX 3HadeHus). U3 aTux ymncen
COCTaBIAETCA Liefioe 4ncno, nporpaMmmMa goSmKHa HauTu
ero Keagpar.

NMpumep:
BrIIIaJIO OYKOB:
1 2 3
Unucyio 123

Ero kBagpaT 15129
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lpozpammuposaHue (Python), 8 knacc

3agaun

«D»: + [Nony4nTtb cnyvanHoe TpexaHayHoe YUCIo N BbIBECTU
B CTONBOMK ero otaesribHble umdpbl.

NMpumep:
[lonyueHo umcyio 123
coTHMN: 1

ODecAaATKu: 2
eOuMHUIIBI: 3
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§ 19. BeTBneHun
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lpozpammuposaHue (Python), 8 knacc

Bbi6op HaubonbLwero n3 AoByx Yucern

3ajadva: U3MEeHUTb NopPAAOK AeNCTBUN B 3aBUCUMOCTU OT
BbIMOSTHEHNSA HEKOTOPOIro YCNOBUA.

MNoJyiHasA
e L A : opma
g na a > HeT | BETBIEHUS
i l b? l i
. M=a M=b §9Ecn|/| a=Dhb?

i if a > b:
BRIBOII ]
% M= a
otcTynbl [ else:
M =D
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lpozpammuposaHue (Python), 8 knacc

BapwuaHT 1. Nporpamma

print ("BeeguTe nBa LEensx umciaa')
a = int(input())
b = int (input())

if a > b:
M= a
else:
M =D0b

nonHasa gpopma
YCITOBHOIO
oneparopa

print ("Hambonpumee umcino'", M)

PeweHune B ctune Python:

M=max(a, b) M=a if a>b else b
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lpozpammuposaHue (Python), 8 knacc

Bbibop Haubonblero us aoByx yucen-2

Ha4allo

Béb

A

BbIBO[,
M

\

KOHeL
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lpozpammuposaHue (Python), 8 knacc

BapuaHT 2. NNporpamma

print ("BeeguTe nBa LEensx umciaa')
a = int(input())
b = int (input())

M= a HernonHasi hopma
if b > a: YCIOBHOTO
onepartopa
M=b PEVEL

print ("Hambonpumee umcino'", M)
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lpozpammuposaHue (Python), 8 knacc

Mpumepsl

NMoOCK MUHUMANbLHOIO:

if a < b:
M= a

if b < a:
M =D

9 YT0 nnoxo?

9 Korga paboTtaeTt HEBEPHO?
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lpozpammuposaHue (Python), 8 knacc 61

[Mpumepsbl
1f a < b: QL-ITO nenaet aTa nporpamMmMa’?
cC = a
a=b quéM oTNnn4ne?
b ==c
if a < b:
_IC = a
2 a =>b
b ==c
7 2o
n PeweHune B ctune Python:
a, b=Db, a

C
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lpozpammuposaHue (Python), 8 knacc

B opyrux siabikax nporpaMmmMmpoBaHuUA

Nackanb: C:

if a < b then begin if (a < b) {
c:= a; cC = a;
a:= b; a = Db;
b:= ¢; b =c;

end; }

© K.1O. lNonsikos, E.A. EpémuH, 2018  http.//kpolyakov.spb.ru



lpozpammuposaHue (Python), 8 knacc

3HaKu OTHOLUeHUU

> < | 0Oonble, MeHbLLUE
>= | 0onblUe NN paBHoO
<= MeHbLUe nnun paBHO
== paBHO

'=| He paBHO
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MMpozepammuposaHue (Python), 8 knacc 64

BrnoxeHHble yCINTIOBHbIe onepaTtopbl
3adaya: B NnepeMeHHbIX a 1 b 3anncaHbl Bo3pacTbl AHOpEeA U

bopuca. KTo ns Hux ctapie?
CKOJiIbKO BapuaHToB?

if a > b:
print ("Augpen crapme")

else:
if a ==
print ("OmHoro BOBpacTa'")
else:
print ("Bopuc crTapume')

3a4eM HyXXeH? BITOKEHHbIN
: YCINOBHbIN orneparop
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lpozpammuposaHue (Python), 8 knacc

KackagHoe BeTBleHue

if a > b:

print ("Angpeit cTapme")
elif a ==

print ("OmHoro BoBpacTa'")
else:

print ("Bopuc crTapume')

o elif=else if
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lpozpammuposaHue (Python), 8 knacc

KackagHoe BeTBleHue

cost = 1500
1f cost<1000:

print ( "Ckmmox HeT." )

elif cost<2000: nepsBoe cpaboTasllee
print ( "Cxumpgka 2%." ) ycrnosue

elif cost<5000: '
print ( "Cxmoka 5%." )

else:
print ( "Ckmuoxa 10

o®

." )

9 UTo BbiBEOET? CKkumoka 2%.
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lpozpammuposaHue (Python), 8 knacc

3apaym (6e3 cpyHKUMM min n max!)

«A»: BBecTtn aBa uenbix Yymcna, HantTn HanbonbLlee U
HauMeHbLUee N3 HUX.
Mpumep:
BBenguTe pOBa lIeJIBIX YMCJaA:
1 5
Haumbospuwee umcio 5
HamMeHbIee umcyo 1

«B»: BBecTu yetblpe uenbix 4yncna, HantTm Hambonbluee n3
HUX.
NMpumep:
BEeguTe uyeTHIpe LEJBX 4YMucia:
1 54 3

Hamubornpiee uymciio 5
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lpozpammuposaHue (Python), 8 knacc

3agaun

«C»: BBecTtn nocnenoBatenbHO Bo3pacT AHTOHA, bopuca un
BukTopa. Onpenenntb, KTO N3 HUX CTapLLUe.
Mpumep:
BospacT AHTOHa: 15
BospacT Bopmuca: 17
BospacT BukTopa: 16
OrBeT: Bopmuc cTapue BCeX.
NMpumep:
BospacT AnHTOHa: 17
BospacT Bopuca: 17
BospacT BukTopa: 16
OrBeT: AHTOH M Bopmc crTapme BuxrTopa.

© K.1O. lNonsikos, E.A. EpémuH, 2018  http.//kpolyakov.spb.ru

68
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CnoXxHble ycnoBus

3adaua. Dupma HabupaeT coTpyaHUKoB oT 25 0o 40 net
BKNOYMNTENBHO. BBECTM BO3paCT YenoBeka 1 onpeaenunTb,
noaxoauT Nu oH doupme (BbIBECTM OTBET "NoaxoanT" Unu
"He noaxoant").

OcobeHHOCTbL: Hago NPOBEPUTL, BLIMOSHAOTCA 1M ABa
YCIoBUSA O4HOBPEMEHHO:
Bo3pacT 2 25 Bo3pacT < 40

e Mo>kHO nn pewnNTb N3BECTHbIMU MeTogamMmmn?
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lpozpammuposaHue (Python), 8 knacc

[Tnoxoe pelueHue

print ("BeeouTe Bam BOBpacT')

x = int (input())

if x >= 25:
if x <= 40:
print ("HoaxogmmuT!")
else:

print ("He nomxommuT.")
else:

print ("He nomxommuT.'")
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lpozpammuposaHue (Python), 8 knacc

Xopouuee peweHne (onepaunsa «U»)

3ada4ya: Habop coTpyaHUKOB B Bo3pacTe 25-40 net
(BKITHOYUTESBHO).
CITOXXHOE YyCIioBMe

if| v >= 25 and v <= 40
print ("nomxonmuT")
else:
print ("He nomxonmmut'")

and «/1»: ogHoBpeMeHHOe BbINOoSIHEHNE
BCEX yCnosuu!
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Mpumepsl

3adaya. BeiBecTn "[1a", ecnun 4ncro B nepeMeHHON a —
OBY3Ha4HOeE.

if 10 <= a and a <= 99:
print("Oa")

3aoava. BeiBectn "[1a", ecnn yncno B nepemMeHHon a —
OBY3HA4YHOE M OenuTcs Ha 7.

if 10 <= a and a <= 99 and (a % 7)==0:
print("HOa")
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CnoxHble ycnoBus: «AJ1U»

3adaya. CamoneTt neTaeT Nno rnoHeaesfibHMUKamM 1 YeTBepram.
BBecTtn HoOMep AHA Hedenu n onpenennTb, NeTaeT N B
9TOT AEeHb CaMOrlET.

OCco06eHHOCTbL: Ha0 NPOBEPUTDL, BbIMNOMNHAETCHA N1 OQHO U3
ABYX YCITOBUM:
OeHb = 1 OeHb =4

if/ld ==1 or d ==
print ("JleTaeT")

CJITOXXHO€E

else: yCHOBME
print ("He neraetT'")

or «WI»: BbiInonHeHne xotsa 6bI 0oaHOro
n3 OByX ycnosuu!
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Ewe npumep

3adaua. Dupma HabupaeT coTpyaHUKoB oT 25 0o 40 net
BKIIOUNTENbHO. BBECTU BO3pacCT YenoBeka v onpeaenmTb,
noaxoauT N oH doupme (BbIBECTM OTBET "noaxoauT" nnu
"He noaxoauT"). icnonb3oBaTtb « AJTU».

ifl v < 25 or v > 40
print ("He nomxonmmut'")
else:
print ("nomxonmuT")
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CnoxHble ycnoBus: «HE»

if not(a < b):
print ("CrapT!")

9 Kak 6e3 «HE»?

not «HE»: ecnu BbinonHaeTca obpaTtHoe ycnosue

if a >= b:
print ("CrapT!")
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[lpocTble U CNOXHble yCcrnoBuUs
[lpocTble ycnoBua (OTHOLWWEHUA) paBHO

< <= > >= —— 1=
HE paBHO

CnoxHoe ycnoBsue — 310 YCIioBMe, COCTOSALLEE U3
HEeCKOJSIbKMX MNPOCTbIX YCNOBUN (OTHOLLEHUN),
CBA3aHHbLIX C MOMOLLbIO NTOrM4YeCcKnx onepauumn:

e and — OgHOBPEMEHHOE BbINOSTHEHNE YCITOBUN
x >= 25 and x <= 40
* or — BbIMNOSIHEHMNE XOTH Obl OAHOIO U3 YCITIOBUN
x <= 25 or x >= 40
e not — oTpuyaHme, obpatHoe ycnosme
not (x > 25) g x <= 25
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lpozpammuposaHue (Python), 8 knacc

Mopsaaok BbINONMHEHUA onepauun

* Bblpa)XeHMS B CKODOKax

e <, <=, >, >=,
e not

e and

e Or

4 1

4

6 2 5 3

if not a > 2 or ¢ '= 5 and b < a:

© K.FO. lNonsikos, E.A. EpémuH, 2018

http://kpolyakov.spb.ru

77



lpozpammuposaHue (Python), 8 knacc

CnoXxHble ycnoBus

VICTUHHO unn NoXHo Nnpua=2; b=3; c=4
not (a > b} A2
[1a
a <band b < c
a>cor b > cg———--lIHEI'
a < b and

a > ¢ and

not (a >=
a > b or not (¢ < b) La

a>cor b>corb>a
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3agaun

«A»: Hanmwmnte nporpammy, KoTopas nosfiyvyaeTt Tpu ymcna -
POCT TPEX CMOPTCMEHOB, N BbIBOAUT coobLleHune «l1o
POCTY.», €CIIN OHU CTOAT MO BO3paCTaHUIO poCTa, UNu
coobuieHne «He no pocTy!y», ecrnn oHM CTOAT He NOo
POCTY.

NMpumep:
BEennTe poOCT TpPE€X CIOPTCMEHOB:
165 170 172
Ilo poctTy.

NMpumep:
BEennTe poOCT TpPE€X CIOPTCMEHOB:
175 170 172
He nmo pocty!
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3agaun

«B»: Hannwmnte nporpammy, kKoTopasi nosiy4aet HomMep
MecsLua U BbIBOOUT COOTBETCTBYHOLLIEe eMy BpeMda roga
nnn coobLueHne od ownodke.

NMpumep:
BeEegmuTe HOMep Mecsla:
5
BecHa.

NMpumep:
BEegmuTe HOMep Mecsla:
15
HeBepHM HOMEp Mecsla.

© K.1O. lNonsikos, E.A. EpémuH, 2018  http.//kpolyakov.spb.ru

80



lpozpammuposaHue (Python), 8 knacc

3agaun

«C»: Hanmwmnte nporpammy, kKoTopas norny4vyaeTt Bo3pacT
yernoBeka (uenoe yncro, He npesbilwatouee 120) n
BbIBOOWUT 3TOT BO3PACT CO CINOBOM «rof», «roga» WUnm
«net». Hanpumep, «21 rog», «22 roga», «25 ner».

NMpumep:
Beegure BOBpacT: 18
BamM 18 new.

NMpumep:
BeegnTe BOBpacT: 21
Bam 21 rogn.

NMpumep:
BeenguTe BOBpacT: 22
Bam 22 rogma.
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lpozpammuposaHue (Python), 8 knacc

Jlornyeckue nepemMeHHbIe

b = True

TONbKO ABa
b = False BO3MOXHbIX
type (b) 3Ha4YeHud

<class 'bool'>

nornyeckas (bynesckas)
nepemMeHHas

[Tpumep:
freeDay = (d==6 or d==7)
if not freeDay:

print ("Pabounn neHL.'")

else:
print ("BrxogHom! ")
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MMpozepammuposaHue (Python), 8 knacc 83

3agaun

«A»: Hanmwmnte nporpammy, KoTopasi Nosfiy4yaeT C
KNnaBuaTypbl Lilenoe YMCro 1 3annucbiBaeT B NOrMYECKyo
nepemMeHHYIo 3Ha4deHune «aga» (True), ecnun 3aTo YMcrno
TpeX3HayHoe. [1ocne 3Toro Ha 3KpaH BbIBOOUTCHA OTBET
Ha Bonpoc: «BepHo nu, 4To ObINO NOSTy4YEHO
TPEX3HAYHOE YNCIIO?».

NMpumep:
Beengure umcno: 165
OrBeT: na.

NMpumep:
Beegure umciio: 1651
OTBeT: HeT.
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3agaun

«B»: Hanmwmnte nporpammy, kKoTopasi Nosfiy4yaeT C
KnaBunaTtypbl TPEX3HAYHOE YUCMNO M 3anncbiBaeT B
NIOrnM4yecKkyro nepemMeHHyto 3HadeHune «ga» (True), ecnu
9TO YMCNO — NanMHAPOM, TO ECTb YNTAETCHA OANHAKOBO
clfieBa HanpaBo U crpaBa Haneso. [locne aToro Ha
9KpaH BbIBOAUTCA OTBET Ha BOMpoc: «BepHo nu, 4to
BBEEHHOE YNCNO — NanuHApPoOM?».

NMpumep:
Beengure umcno: 165
OTBeT: HeT.

NMpumep:
BBeguTe 4umMCIO: 656
OrBeT: mnDa.
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3agaun

«C»: Hanmwmnte nporpammy, KoTopasi NosfiyvyaeT C
KrnaBmaTypbl TPEX3HAYHOE YMCSIO M 3arncbLIBaET B
NIOrnM4yecKkyro nepemMeHHyto 3HadeHune «ga» (True), ecnu
9TO BCE ero undppbl ognHakoBsbl. [1ocre 3Toro Ha aKpaH
BbIBOAUTCA OTBET Ha BOMNpoc: «BepHO nu, 4To BCE
LUMdopbl BBEAEHHOIO YMcna oaUHAKOBbI?»

NMpumep:
Beegure umcno: 161
OTBeT: HeT.

NMpumep:
Beegure umciyo: 555
OrTBeT: mna.
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JKCrnepTHasa cucrema

JKcnepTHaaA cuctemMa — 3TO KOMIMbIOTEPHAaA nporpamma,
3aflada KOToOpon — 3aMeHUTb YerioBeKa-aKenepTa npu
NPUHATUN pPEeLLUEHUN B CIIOXKHOW CUTYyaLUN.

Basza 3HaHuM = akTbl + NpaBuna BbIBOAA:
* €CNU Y XXMBOTHOTMO €CTb Nepbs, TO 3TO NTULA;
* €CNW XXMBOTHOE KOPMUT AETEeHbILLIEN MOJTOKOM, TO 3TO —

MIeKonumTarllee,
* €CJIN )KMBOTHOE — MIJ1eKOornntTarwLwiee n ect MACo, 1O

9TO — XULLHMUK.

Ownanor:
OTO XXMBOTHOE KOPMUT AeTeN MONOKoM? Het

OTO XMBOTHOE MMeET nepba? [a
JTO NnTLUa.
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HNepeBo peLieHUn

KopMnT oeten Mmorokom?

HeT Aa
© MIIeKkonuTaroLlee
meeT nepba? EcT maco?
HeT aa HEeT Aa
? nTvua ? XULLHUK
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MporpammunpoBaHue 3KCNepPTHOW CUCTEeMbI

OTBeTbI NMosfb3oBaTens: Aa U HET — CUMBOJSIbHbIE CTPOKW.

ans = input ("KopMur nerem MoOJIOKOM? ")
if ans == "ma":

BapuaHT 1
else: “b
# BapuanT 1

print("MneKonMTammee.")

ans = input ("EcT Msico? ")
if ans == "gpma'":

print ("Xmuounk. ")
else:

print ("He 3BHaw.")
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3arnaBHble U CTPOYHbIe OYKBbI

1f ans == "ga": He cpaboTaet
Ha Ilﬂa"
9 Kak ucnpasutb?
if ans == "@ma" or ans == "Jla":
Ewe nyduwe:
if ans.lower() == "gma":

npeobpasoBaTtb BCe
3arnaBHble B CTPOYHbIE

if ans.upper() == "IOA":
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§ 23. OTnagka nporpamm
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Buabl olinbok

CUHTaKcu4ecKkune oLLINbKM — HapyLleHne npaBuIl 3annucu
onepaTopoB si3blka NPOrpaMMmMPOBaHUS.

OOHapyX1BatoTCA TPAHCAATOPOM.

JNlornyeckue owIMOKN — HEBEPHO COCTaBMNEHHbIN anroOpUTM.

OTka3 (owmnbka BpeMeHU BbINOMHEHNS) — aBapUnHas
CUTyauus BO BpeEMS BbINONMHEHUSA NPOrpamMmeil.

OTnagka — Nonck n ncnpaesneHne onbokK B nporpamMme.
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[Mpumep oTnagku nporpaMmmbl

[porpamMmma peLueHus KBagpaTHOro ypaBHEeHUs
ax’ +bx+c=0

from math import sqgrt
print ("BeegnTre a, b, c: ")

2 = EleReeEel)) float — Npeobpa3oBaTh B
b = float(input()) BELLECTBEHHOE YMCIO
c float (input()) | '

D = b*b - 4*a*a

xl = (-b+sgrt(D))/2*a

x2 = (-b-sqgrt(D))/2*a

print ("x1=", x1, " x2=", x2, sep="")
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TecTupoBaHue

Tect1.a=1,b=2,c=1.
OxunpgaHue: PeanbHOCTb:
x1=-1.0 x2=-1.0 x]1=-1.0 x2=-1.0

Tect2.a=1,b=-95,c=6.
x1=3.0 x2=2.0 x1=4.791 x2=0.209 X

HanpgeH BapunaHT, korga nporpamma pabotaet HEBEPHO.
Owwunbka BocnponssoauTtcs!

BO3MOXHble NMPUYUHDBI.

*HEBEPHbIN BBOA JaHHbIX D =b*—4ac
*HEBEPHOE BbIYMCIIEHNE ANCKPUMUHAHTE _b++D
*HEBEPHOE BbIYMCIIEHNE KOPHEN X, , =
*HEBEPHbIN BbIBO, PE3YNbLTATOB | 2a
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OtnagoyHas nevyaTtb

Noes. BbIBOOWUTb BCE NMPOMEXYTOHHbIE PE3YJibTaThbl.

a = float(input())
b float (input())
c = float(input())
print(a, b, c)

D = b*b - 4*a*a
print ("D=", D)
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OtnagoyHas nevyaTtb

MOesi: BbIBOOUTL BCE MPOMEXYTOYHbLIE Pe3ynbTaThl.
Pesynkrar:

BeeguTre a, b, c:
1

-5

6

1.0 -5.0 6.0

D=b’-4ac=25-4-1-6=1
D = b*b - 4*a¥* o

0 OpgHa owmnbka HanaeHal
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OTnapgka nporpamMmmbl

Tect1.a=1,b=2,c=1.
OxunpgaHue: PeanbHOCTb:

x1=-1.0 x2=-1.0 x1=-1.0 x2=-1.0

Tect2.a=1,b= —-5,¢c=0.
x1=3.0 x2=2.0 x1=3.0 x2=2.0

9 [Tporpamma paboTtaeT BEPHO?

Tect3.a=8,b= —-6,c=1.
x1=0.5 x2=0.25 x1=32.0 x2=16.0 | X

e YTO HEBEPHO?

x1 (-b+sqrt (D)) /(2*a)
X2 = (—b—sqrt(D))/(z*a)
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3agaun

«A»: 3arpysuTte nporpammy, KoTtopasi AOSMKHA BbIYUCNATb
CyMMY UMdp TPEX3HAYHOro Yyncna:

N = input(int("N = "))
d0O = N % 10

dl =N % 100

d2 =N // 100

dO + d2 = s

print (s)

BbinonHuTe oTnagky nporpaMmmbi:
* YCMpaBbTe CUHTaAKCUYeCKne OLLNOKM
e onpegenuTe cuTyauuu, Korga oHa paboTtaeT HEBEPHO
* YICNpaBbTe NOrmyeckme oLLNOKN.
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3agaun

«B»: [lopaboTtante nporpammy 13 . A Tak, YToObl OHa
npaBuUIibHO paboTana ¢ oTpuuaTenbHbIMU
TPEX3HaYHbIMM YncnamMu: Npu eeoge Yncna «—123»
nporpamMmma OoSfmKHa BblgaBaTb OTBET O.
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3agaun

«C»: 3arpysnTe nporpammy, KoTopasa OOMMKHA BbIYUCTIATb
HanbornbLlee U3 TPEX Yncen:

a = input("a = ")
b =int("b = ")

c = input("c = ")
if a >b: M=a
else M =D
if ¢ > Db M =D
else: M =—c¢c
input (M)

BbinonHuTe oTnagky nporpaMmmbi:
* YCNpaBbTe CUHTaAKCUYeCcKne OLLINOKM
* onpegenuTe cuTyauuu, Kkorga oHa paboTtaeT HeBEpPHO
* YICNpaBbTe NOrmyeckme oLLINOKN.
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§ 20. lNporpammupoBaHue
LUKITNYECKUX anropuTMoB
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3a4yeM HYXeH Uuukn?
3adaya. BbiBecTtn 5 pas «[lpuset!».

9 A ecnun 50007

print ("lIpuseT")
print ("lIpuseT")
print ("lIpuseT")
print ("lIpuseT")
print ("lIpuseT")

Lukn «N pa3»:
TaKoro oriepartopa HeT

comenam 5 pas B Python!
print ("lIpuseT")
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Kak pabotaeTt umnkn?

0 Hy>XHO 3anoMMHaTb, CKOSIbKO pa3 LMK YXKe BbIMOSHEH!

nepemMeHHaa-CHETUUK )
eLle He genanwu

cuéTumk = 0

IIoka cueTumk < 5

print ("[lpuBeT")

cuéTumkK += 1 ‘ caenanu ewe pas

c =0

while ¢ < 5:
print ("lIpuseT")
c += 1
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Ewe oanH BapuaHT
Noes: 3anoMnHaTb, CKOSbKO LLUaroB OCTafoCh.

cUueTuumrK = 5
[IoKka cueTumumrK > 0 |
print ("[lpuBeT")

cueérTumk -= 1
c =5 9K3K3al'll/lcaTb nHave
while ¢ > O: NOCNeaHIo CTPOKY?
print ("IlIpuBeT")
c =1
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Linkn c npepycnoBuem

* ycJqioBue rnpoBepAaeTcd rnpm exoae B LIUKII
* KaK TOJ1bKO YCJ1I0BUE CTAHOBUTCA J10XKHbIM, pa60Ta LIKI1a

3dKaH4YNBaAETCH
* ecJjin ycrnoBume J1oXKHO B CaMOM Ha4alie, LUUKIT HE

BbIlMOJIHAETCA HU pPa3y

while ycumoBue:

= e Teno yukna

9 Ecnn ycnoBue HMKoraa He CTaHET NOXHO?

while True: OeCKOHEYHbIN LK
(3aumknuBaHme)
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CKOmnbKO pa3 BbINOJIHAETCA LUKN?

a=4; b=6 2 pa3sa
whilea<b:a+=1 | a==6
a=4; b=6 1 pas
whilea<b: a+=b , a=10
a=4; b=6 0 pas
whilea>b: a+=1 , a=4
a=4; b=6 1 pas
whilea<b:b=a-b , b=-2

whilea<b:a-=1
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Cymma undp umcna

3aldaya. Bblumncnntb cymmy umdpp BBE€AEHHOMO Yucna.
123 - 1+2+3=6

BbliaennTtb nocnegHion unudpy Ynucna B nepeMeHHoun N.
d=NS5% 10 123 —» 3

OTOpocuTb nocreaHoo uudpy Ynucna B nepeMeHHON N:
N=N// 10 123 — 12

[106aBuTb K NEPEMEHHON sum 3HAYEHNE NEPEMEHHON d:

sum += d sum=6 —>6+4=10
d=4
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Cymma undp umcna

107

* BblAENsiEM MOCEaHIO UMdpy Ynucna (%)
* YBENMMYMBAEM CYMMY Ha 3HadeHne undpsbl (sum+=d)
* OTCEKaeM nocregHow undpy vmcna (//)

N

d

sSum

123

0 HayvallbHble 3Ha4YeHUus
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Cymma undp umcna

108

Hayarno
l OOHYNUTL
BB?H N CyMMY
sum= 0
BbIMONMHATb
4 "moka N 1=0"
N I= HeT
07
1 Aa BRIBOT
d= N $%$10 8111m
sum += d KOHeLl
N=N//10
|
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Cymma undp umcna
N =

109

int (input ("BBenunre mesoe umcio")); N1
sum = 0

while N !'= 0:
d= NS% 10
sum +=d
N=N// 10

print ("CymMma umdp umcna",

N

Nl,"paBHa",sum)

9 YTt0 nnoxo?
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3agaun

«A»: Hanunwmnte nporpammy, Kotopasi nony4aet C
KrnaBmaTypbl KONMMYECTBO NOBTOPEHUN U BbIBOAUT
CTOMNbKO Xe pa3 Kakoe-HMbyab coobLeHme.

NMpumep:
CKOJILKO pas3 HOBTOPUTHL? 3
[IpuseT!
[IpuseT!
[IpuseT!

«B»: HanuwuTe nporpammy, koTopast nony4aeT C
KnaBmnaTypbl HaTypanbHOE YMCIOo N onpeaenser,
CKOIMbKO pas3s B ero AecATUYHOW 3annucu BCTpevaeTcs

umdopa 1.

NMpumep:
Beegure umcno? 311
Eguuni: 2
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3agaun

«C»: Hanmwmnte nporpammy, KoTopasi NosfiyvyaeT C
KnaBuaTypbl HaTypanbHOe YMCMOo U HaxoguT
HanbonbLyo undpy B €ro AeCATUHHON 3anuncu.

NMpumep:
Beegure umcno: 311
Hambonrpumass ummuoépa: 3

«D»: Hannwwnte nporpammy, kotopasi nony4aet c
KnaBuaTypbl HaTypanbHOE YNCMO U ONPEeaEnseT, eCTb
NN B ero AecATUYHOM 3anmcu oguHakoBble Lndpbl,
CTOSALLNE PAOOM.

NMpumep:
Beegure umcio: 553 Beegure umcio: 535
OrBeT: 1ma. OreBeT: HeT.
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Anroputm EBKnnaa

3adaya. Hantn Hanbonbwum obwmnn genutens (HOL) aByx
HaTyparbHbIX Yncen.

3ameHsieM Dornbluee U3 OBYX YNCen pasHOCTbHO
BornbLUEero n MEHbLLEro 40 TEX NOp, MOKa OHU He
CTaHyT paBHbl. ITO N ecTb HOL.

HOO (a,b)=HOO (a-b, b)

_ _ Esknng
HOMl (a, b-a) (365-300 f10. H. 3.)

NMpumep:
HOL (14, 21) =HOQ (14, 21-14) =HOQL (14, 7)
=HOL (7, 7) =17

Q MHOrO LlaroB npu 60nbLLION pa3HuLe Yncen:
HOQO (1998, 2) =HOQHO (1996, 2) = ... =2
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Anroputm EBKnnaa

113

Ha4allo
|
a = b?
HeT\
lHeT a > b?
b=b-a

na

ha

a=a-b
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Anroputm EBKnnaa

114

while a !=b:

i1f a>b:
a =>b !
else: KaK 3aMeHUTb?
| .
b = a |

9 [ne oyoet HOL? Kak ero BbiBECTN?
e Kak BbiBectn HOL B dpopmare HOL(14,21) = 77

9 A 6e3 JONONHUTENBLHbLIX MNEPEMEHHbIX?
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MoaundumumpoBaHHbIN anroputm EBKnnaa

3ameHdaeM bornbllee N3 ABYX YMCEN OCTAaTKOM OT AerieHus
bornblUero Ha MeHbLLEee 00 TEX Mop, NokKa MeHbLLee He
CTaHeT paBHO Hynw. Torga bonbwee — ato HOL.

HOII (a,b)=HOO(a % b, b)
=HOJ(a, b % a)

NMpumep:
HOXI (14, 21) =HOQL (14, 7) =HOX (0, 7) =7
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MoandpuuumpoBaHHbLIU anNropuUTMm
while a '= 0 and b !'= 0:

i1f a > b:
a=as%bDb
else:
b=Db % a

9 [oe oynet HOL? Kak ero BeiBeCctn?

if a '= 0:
print (a) _
else: prlnt( a+b )

print (b)
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B ctune Python

while b!=0:
a, b=Db, a%$b 9 [Toyemy paboTtaet?
print (a)
3aMeHUTb a Ha b U b Ha
(a % b)
a b a b
21 14 14 21

‘E')a > bl
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B opyrux siabikax nporpaMmmMmpoBaHuUA

Mackanb: C++:
while (a<>0) and while (a!=0 && b'!=0)
(b<>0) do {
if a>b then if (a > b)
a:= amod b a=a 5% b;
else else
b:= b mod a; b=Db % a;
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3agaun

«A»: BBecTu c knaBmaTypbl ABa HaTypanbHbIX YACa U HAUTU UX
HO[ ¢ nomouwlbto anropntma EBknunaa.
NMpumep:
BeegnTe nOoBa dYMcCIa:
21 14
HOO (21,14)=7

«B»: BBecTu ¢ knaBmaTypbl ABa HaTyparbHbIX YACHa U HANTU KX

HO[ ¢ nomouwbio MmoandpuumMpoBaHHOro anropmtma
EBknnoa. 3anonHute Tabnuuy:

a 64168 358853 6365133 17905514 | 549868978
b 82678 691042 11494962 | 23108855 | 298294835
HOX (a,b)
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3agaun

«C»: BBecTun ¢ knaBuartypbl ABa HaTypasibHbIX YMCIa U CPaBHUTL
KONMYECTBO Waros umkna ang sbldncnennsa nx HOL c
NOMOLLbIO OOBLIYHOIO U MOANMPULMPOBAHHOIO anNropuUTMOB
EBknunaa.

NMpumep:
BeenguTe nBa dYmcna:
1998 2
HOL (1998 ,2) =2
O6muHEM anropurTM: 998
Momunomumporauusm: 1
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OOpaboTKa noToKa AaHHbIX

3adaya. Ha Bxog nporpamMmbl NOCTyNaeT NOTOK AaHHbIX —
nocrenoBaTenibHOCTb LIESbIX YMCEN, KoTopas
3akaHuMBaeTcs Hyném| TpebyeTtcsa HanTM cymmy
9fIEMEHTOB 3T<§M nocrnenoBaTenibHOCTH.

while x!'=0:
# mobaBMTE X K CyMMe
# x = craepgymimee dYMCIIO

9 OTKyOa Bo3bMeTCHA x B NepsBbiv pas?
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OOpaboTKa noToKa AaHHbIX

Sum = 0
x = int(input()) # nepBoe umcio
while x!'=0:
Sum += X
X = int(input()) # BBecTu crnenywmee
print ("Cymma ", Sum)

9 Kak HanTun Kkonmn4yecTtBo Yncen?

9 Kak HanTn cymmy NonoXXmMTenbHbIX?
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3agaun

123

«A»: Ha Bxoa nporpamMmbl NOCTYyNaeT HEN3BECTHOE

KOJNIM4eCTBO 4YNCEI uerbiX, BBOO 3aKaH4YNBaAETCA HyJ'IéM.

OnpenennTtb, CKOSBbKO MOSTy4YeHO YUCEN, KOTOpbIE
nenarca Ha 3.

«B»: Ha Bxoa nporpamMmbl NocTynaetT HEM3BECTHOE

KOJNIM4eCTBO 4YNCEI ueSbiX, BBOO 3aKaH4YNBaAETCA HyJ'IéM.

OnpenennTtb, CKOMbKO NMOSTy4YeHO ABY3HAYHbIX Yncen,
KOTOpble 3aKaH4MBaloTCA Ha 3.

«C»: Ha Bxog nporpammbl NoCcTynaeT HEU3BECTHOE

KOJNIM4eCTBO 4YNUCES uebiX, BBOO 3aKaH4YNBaAETCA HyJ'IéM.

Hantn makcumanbHoOe 13 BBEOEHHbIX YETHbLIX YUCET.
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3agayn Ha uuKnbl (QONONMHUTENbHbIE)

«A»: HanuwuTte nporpammy, Kotopasa npeanaraet BBECTU
4YMCNO-Naposib N He nepexoanT K BbINONTHEHUIO
OCHOBHOW 4YacTu, Noka He BBeAEH MpaBuibHbIW Naporsib.
OcHOBHas YacCTb — BbIBO[ Ha 3KpaH «CEKPETHbIX

CBeOEHUN».

«B»: HanuwuTe nporpammy, koTopast nony4aeT C
KnaBuaTypbl HaTypanbHOe YNcno, KoTopoe bonblue 1, 1

onpenensiet, NPOCTOe OHO UMW HET. [INs 3TOro HY»KHO
OEeNUTb YNCNO Ha BCe HaTyparnbHble Ynucna, HavymHas ¢
2, NoKa He nony4mnTca aeneHne 6e3 octaTka.

«C»: Hanmwmnte nporpammy, KoTopasi NosfiyvyaeT C
KnaBuaTypbl ABa LenbiX Yyncna n BblYUCNAET UX
nponseseneHmne, NCronb3yd TONbKO onepaunmn CrioXXeHus.
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3agaun

«D»: HanuwuTe nporpammy, koTopas Mony4aeT C
KnaBuaTypbl HaTyparbHOE YNCIO U BbIYUCIISET LiENbIN
KBaZpaTHbIN KOPEHb N3 HEro — HanbonbLUee YNCHo,
KBagpaT KOToporo He 6ornblue AaHHOro Ymicna.
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Linkn no nepemeHHOM
3adaya. BbiBecTn Ha akpaH ctenexu uncna 2 ot 2° go 2'°.

126

k =0 0 Pa6oTa c k B Tpéx mecTax!

N =1

whilel k¥ <= 10 |- Hoes: cobpaTb Bce BMecCTe.
print (N)
N = N*2 C Hyns! He Bkntoyasa 11!
k =k +1 |

0,1,2,3,4,5,6,7,8,9, 10]

N = i ! x
_for |
prin@ZN; j

N = N*2 caenatb 11 pas
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Linkn no nepemeHHOM

for k in range(ll): Q‘—ITO BbIBEAET? 0

print (k) L
2
for k in [0,1,2,3,4,5,6,7,8,9,10]: 10

print (k)
Hayatb Hac 0, ac 1:

for k in [1,2,3,4,5,6,7,8,9,10]:

print (k) Ha4yanbHoe
3HaYyeHme

for k in range(jj,ll):
print (k)
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Linkn no nepemeHHOM
3adaya. Hantu cymmy umncen ot 1 go 1000.

S =0
for i in range(1,1001):
S += 1

3adaua. BoiBecTun kBagpatbl Ymucen ot 10 4o 1 no ybeiBaHUto.

for k in [10,9,8,7,6,5,4,3,2,1]:
print (k*k)

He BKn4aga 0 war

for k i1in range(10,0,-1):
print (k*k)
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Linkn no nepemeHHOM
3adaya. Hantu cymmy 4eTHbix Ymucen ot 2 ao 1000.

S =0

for 1 in range(2,1001): QL-ITO NrI0xo?
if 1 $ 2 == 0: '

S += 1
Lar
S =0
for 1 in range(2,1001,/2)) :
S += 1
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B opyrux siabikax nporpaMmmMmpoBaHuUA

NMackanb: C:
S:= 0; int S, i;
for i=1 to 1000 do S =0;
S:= S + i: for (i=1; i<=1000,; i++)
! S += 1;
Lwar Tonbko 1 unu LR S
—1 (downto) S=S+i;
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3agaun

«A»: Hanuwmte nporpammy, kotopasi HaXOAUT KONMUYECTBO
YeTbIPEX3HAYHbIX YNCEN, KOTOpble JenATca Ha 7.

«B»: iInnonut 3agyman TpexsHaydyHoe 4YnCro, KOTopoe Npwu
neneHun Ha 15 gaet B octaTtke 11, a npu geneHnn Ha
11 paet B octatke 9. HanuwunTte nporpammy, Kotopagd
HaxoOuUT BCe Takue vucna.

«C»: C knaBuaTypbl BBOAUTCA HaTypanbHoe 4ncro N.
[Tporpamma gormkHa HanTtu doaktopuan 3Toro ymcna
(obosHauyaeTcs kak N!) — nponsseneHmne Bcex
HaTypanbHbiX Yncen ot 1 go N. Hanpuwmep,

S!=1¢2¢344+5=120.
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3agaun

132

«D»: HatypanbHOe 41cro Ha3biBaeTCH YNCIOM

ApMCTpOHra, ecnm cymma Lndp vmcna, Bo3BegeHHbIX
B N-Hyto cTeneHb (rae N — Kkonn4yecTBo UNdp B YKChe)
paBHa camomy uucny. Hanpumep, 153 = 13 + 5° + 33,
Hangute Bce Tpex3HavyHble APMCTPOHra.
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§ 21. MaccuBbl
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Y10 Takoe maccuB?

9 Kak BBect 10000 nepeMeHHbIX?

MaccuB — 3T0 rpynna nepeMeHHbIX OOHOro Tuna,
PAacCroOSIOXKEHHbIX B NAMATU pSAOM (B COCEOHUX A4enKax) u
NMeLWmnxX odLlee NmS.

Hapo:
*BblAENATb NAMSATb
*3anncbiBaTb AaHHbIE B HYXXHYIO A4EUKY
*yMTaTb JAHHbIE U3 AYENKN
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OOpalweHue K anemMeHTy MaccuBa

HOMEP
arfieMeHTa maccmBa
A maccuB DIES)
1 2 3
5 10 15 20 25
— _v o
A[O] A[l] SHAYEHUNE ] A[4]

ArieMeHTa MaccnBa |

UHaeKec anemeHTa — 3TO 3Ha4YeHue, KOTOPOE YKa3bIBaA€T HA
KOHerTHbII7I AfieMeHT MacCCiunBa.

0 Hymepauusa ¢ Hyns!
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OOpalweHue K anemMeHTy MaccuBa

136

NHIOEKC anemeHTa MmaccuBa: 2
A[2]

3HAYEHWE snemeHTa maccuBsa

0 1 2 3 4
23 12 7 43 51

i=1—<
A[2] = A[i] + 2*A[i-1] + A[2*i+1]
print( A[2]+A[4] )

9 UTo nonyyntca?

A[2] = A[1] + 2*A[0] + A[3] 101
print( A[2]+A[4] ) 152
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Co3naHue maccuBa

137

A = [11, 22, 35, 41, 53]
11 22 35 41 53

A = [11, 22] + [35, 41] + [53]
A = [11]%*5
11 11 11 11 11
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YTO HEBEPHO?

A = [1I 2/ 3’ 4’ 5]

x = 1 QMTO NNOX0?

print( A[x-8] ) '

A[x+4] = A[x-1] + A[2*x]

print( A[X] )

A[X] = A[0] + A[2]

Bbixoa 3a rpaHuubl MaccuBa — 9TO obpalleHune K
9NEeMEHTY C MHOEKCOM, KOTOPbI HE CYLLECTBYET B
MaccuBse.
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Mepebop anemMeHTOB MaccuBa

N=10
A=[0]*N # naMsaTe yxe BHOeJIeHA

NMepebop anemMeHTOB: NpoCcMaTPUBAEM BCE 3NEMEHTbI
MaccuBa 1, ECNU HY>XHO, BbIMOSTHAEM C KaXObIM U3 HUX
HEKOTOPYHO onepauuio.

for 1 in range(N) :
# Bmeckr paboraem c A[i]
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3anonHeHMe MmaccuBa
[0 ’ 2 / 3 J o ey N_1]

9 YTto nponsongeTt?

for i in range(N):

A[i] =1
B pa3ssepHyTOM BUAE
0] =
(1] =
2] =

i

A[N-1]

A = [|1|for i in range(N) ]
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3anofnHeHue maccmBa B obpaTHOM nopsake
N ... 3 2 1

A[0] =N X =N
A[l] =N-1 for i in range(N):

A[2] =N-2 A[i] =X

e X=X-1 |
A[N-1]1 =1

9 Kak mensaertcsa X7

X =N, N-1, .., 2, 1

HayanbHoe YMEHbLLEHNEe
3Ha4yeHune Ha 1
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3anofnHeHue maccmBa B obpaTHOM nopsake

N | ... | 3| 2 1 A[i] =X
9 Kak cBsA3aHbl i n X?
i X . .
0 . for 1 in range(N):
+1 —1 A[i] =[N - i
o B Python:
5 N ctune Python:
A = [ N-1
N-1 1 for 1 i1in range(N) ]
GCyMMa i N X He meHseTc4! i +/x = N

X =N - i|

© K.1O. lNonsikos, E.A. EpémuH, 2018  http.//kpolyakov.spb.ru



lpozpammuposaHue (Python), 8 knacc 143

BbiBOA MaccuBa Ha 3KpaH
Becb maccuB cpaasy:

print( A ) [1,2,3,4,5]

[To ogHOMY 31neMeHTYy:

for i in range(N):

print ( A[i] ) B CTONBUK
UJ1nN Tak.
_ anAa Bcex 3JieMeHTOB B
for x in A: maccume A
print( x ) '

Kak BbIBECTU for x in A:
B CTPOYKY? print( x, end=" " )

npoben mexay
anemMeHTamu
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BbiBoa maccuBa Ha 3kpaH (Python)
[1,2,3,4,5]

print ( *A ) e print (1, 2, 3, 4, 5)

pa3duTb CNNCOK 1 2 3 45
Ha 3NEeMEHTbI
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BBoAa ¢ knaBuaTtypbl
9 UTo nnoxo?

for 1 1in range(N):
A[i] = int(input())
NN TaK.
A= [int (input())
for 1 i1n range(N) ]

C noackaskou ans BBoaa:

o A[0] =5
for 1 in range(N): A[1] =12
s = "A[" + str(i) + "]=" A[2] = 34
A[i] = int(input(s)) A[3] =56
A[4] =13
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BBop c knaBuaTtypbl (Python)
BBoa Bcex yucen B O4HOU CTpPOKe:
data = input () # "1 2 3 4 5"
s =data.split() #["1", 6 "2", "3", "4" "5"]
A=][ int(x) [for x in s ]
¥ [1,2,3,4,5]

UJIN Tak.

A=[int(x) for x in input() .split ()]
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B Apyrux a3sbikax nporpaMmmMmmMpoBaHUs
lNackanb:

const N = 10;
var A: array[0..N-1] of integer;

00bdaABNEeHne maccmBaa

for 1:=0 to N-1 do

A[i] = 1i;
for 1:=0 to N-1 do
write(A[i], ' ')
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B opyrux siabikax nporpaMmmMmpoBaHuUA

C++;
0 Hymepauuns arieMeHToB

anERAINIVAES _ BCerga ¢ Hyns!
for (1 = 0; 1 < N; i++) ,

A[i] = 1i;
for (i = 0; 1 < N; i++)
cout <K A[1] <« " ",
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3agayn
«Ax»: a) 3anonHuTe Bce anemMmeHTbl MaccuBa 13 10
9fIeMeHTOB 3Ha4vyeHnemM X , BBeEHHbLIM C KnaBuaTypbl.
6) 3anonHute maccus U3 10 anemeHToB

nocriegoBartesibHbIMU HaTypanbHbIMU YNCIaMU,
HaunHaga ¢ X (3Ha4veHue X BBeaUTe C KnaBuartypbl).

«B»: a) 3anonHute maccme n3 10 anemMeHTOB
HaTyparibHbIMW Yncrnamm B nopsigke yoboisaHus. C
KnaBunartypbl BBoauTcs 3HadeHune X. [locneaHmnu
ANIEMEHT O0mKeH ObITb paBeH X, npeanocrneaHnn paBeH
X+1 unTA.

6) 3anonHute maccuB 13 10 aNemMeHTOB CTENEHSMU
yucna 2 (ot 2" go 2V), Tak yTO6bLI NEPBLIN ANEeMEHT Bblin

paBeH 2, cneagywowmn — 4, cnegyrowmm — 8 U T.4.
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3agaun

«C»: a) 3anonHute maccuB n3 10 aneMeHToB CTENeHs MU
ymcra 2, HadymHas ¢ KoHua, Tak YTodbbl nocnegHUn
arieMeHT MaccuBa bbin paBeH 1, a Kaxabin
npeabiaywmn bein B 2 pasa bornblie crieayoLlero.

6) C knaBunartypbl BBOAUTCA Leroe 4Yucrno X. 3anonHute
MaccuB 13 11 anemMmeHToB LenbiMy Yncnamm, Tak Ytoobl
CpeaHUN AreMeHT maccuBa Obin paBeH X, cnesa oT
HEro anemMeHTbl CTOSANN NO BO3pacTaHuIo, a cnpasa — no
yobiBaHMto. CoceagHne arnemMeHThbl OTNnYaroTCs Ha
eguHuuy. Hanpumep,
npn X = 3 MaccuB N3 5 3NeMeHTOB 3arosHaeTca 1ak: 1 2
321.
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3anosiHeHne cny4YamHbIMU YUCNamMu

151

n3 6MbNNoTeKu
(Mmoaynsi) random

B3ATb (PYHKUUIO randint
from random import randint
N =10 # pasMep MaccuBa
A = [0]*N # ©BHOeIUMTHL NaMATH
for 1 in range(N):
A[i] randint (20,100)

B kpaTkoun dopme:

from random import randint
N = 10
A = [ randint (20,100)

for 1 i1in range(N) ]
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OOpaboTKka afieMeHTOB MaccuBa

N=10
A=[0]*N # naMsaTe yxe BHOeJIeHA

for 1 in range(N):
# Bmeckr paboraem c A[i]

o Uto BMecTo «?77?»7?

BbiBecTn Ha 3KpaH B CTONOMK:

for 1 in range(N):
print( A[1] )

BbiBeCcTU Ha 3KpaH B CTPOUKY:

for 1 in range(N):
print( A[i], end=" " )

print( *A )
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OOpaboTKka afieMeHTOB MaccuBa

BbiBecTH ynucna, Ha 1 6onblume, yem A[1]:

0 Uto BMEcTO «?77?»7?

for 1 in range (N) :
print( A[1]+1 )

BbiBecTn nocneaHue umdgpbil:

for i in range(N):
print( A[i]%10 )
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OOpaboTKka afieMeHTOB MaccuBa

0 UTto BMEcTo «?77?»7?

3anonHUTb HYNSAMM:

for 1 in range(N) :
A[i] = O

YBenuuuTtb Ha 1:

for 1 in range (N) :
A[i] += 1

YMHOXUTb Ha 2:

for 1 in range(N) :
A[i] *= 2
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3agaun-2

155

«A»: HanuwuTte nporpammy, Kotopasa 3anonHAeT Mmaccus U3
10 aneMeHTOB Ccriy4YanHbIMU YUCnamMn B ananasoHe
[0,10], BbIBOOAUT €ro Ha 3KpaH, a 3aTeM BbIBOAUT Ha
9KpaH KBagpaTbl BCEX 3f1IeMEHTOB MaccuBa.

NMpumep:
MaccuB: 5 6 2 31 4 8 7
KeagpaTei: 25 36 4 9 1 16 64 49

«B»: HanuwwuTte nporpammy, kKotopasa 3anonHaet maccus n3 10
aNieMeHTOoB cnyvauHbiMKn Ynucnamu B gnanasoHe [100,300]
N BbIBOOWUT €ro Ha aKkpaH. [locne aToro Ha aKkpaH

BbIBOOAATCA cpegHune undpbl (YMCNo OeCATKOB) BCEX
yucern, 3annucaHHbIX B MacCcuB.

NMpumep:
Maccure: 142 224 135 257 167 295 126 223 138 270
Yuciio pgecaATkoB: 4 2 3 5 6 9 2 2 3 7
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3agaun-2

«C»: HanuwunTe nporpammy, Kotopas 3anofiH4eT MaccuB U3
10 anemMeHTOoB cllyYanHbIMX YnCcnamMn B AnanasoHe
[100,500] n BbiBOAUT ero Ha akpaH. [locne atoro Ha akpaH
BbIBOOAATCA CYMMbl LMP BCEX YMCen, 3anncaHHbIX B
MacCuB.

NMpumep:
MaccuB: 162 425 340 128 278 195 326 414 312 177
Cymmer umpp: 9 11 7 11 17 15 11 9 6 15
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§ 21. Anroputmbl 00paboTKK
MacCUBOB
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Cymma anemMeHTOB MaccuBa

158

3ada4a. Hantn cymmy anemeHToB maccuea 13 N
9JIEMEHTOB.

9 Kakue nepemeHHble 5 2 8 3
HY>XHbI?
1 Sum
Sum = 0 0
for 1 in range (N) : 0
Sum += A[1] 1 7
print( Sum ) 5 15
3 18
B ctune Python: 19

print( sum(A) )
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Cymma anemeHTOB MmaccuBa (Python)

159

3ada4a. Hantn cymmy anemeHToB Maccuea A.

Sum = 0 Ons BCex
for x in A: 3reMeHToB 13 A
Sum += X
print ( Sum ) 0He HY>XHO 3HaTb pasmep!
Unu Tak:

print ( sum (A) )

BCTPOEHHas
doyHKLUMEA
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CymMma He Bcex 3fieMeHTOB MaccuBa
3ada4a. Hantn cymmy 4YeTHbIX 3fIEMEHTOB MaccuBa.

9 UTo nenaem ¢ HEYETHbIMU?

Sum = 0
for i in range (N) :
if A[1] % 2 == 0:

Sum += A[1i]
print( Sum )
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CymMma He Bcex 3fieMeHTOB MaccuBa
3ada4a. Hantn cymmy 4YeTHbIX 3fIEMEHTOB MaccuBa.

Sum = 0
for x 1n A:
1if x $ 2 == 0:

Sum += x
print( Sum )

A 4 3 6 8 oTbMpaem B HOBbIV
< — — MaCCUB BCE HYXHble
B 3HaYeHUs
* _— &1 B ctune Python:
Sum 1@‘ B = [x for x in A
if x $ 2 == 0]

print ( sum(B) )
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3agaun

«A»: HannwmnTe nporpammy, Kotopas 3arnofiHAeT MaccuB U3
10 anemMeHTOB criy4amHbIMU Yncrnamm Ha otpeske [-5; 5]
N HaxoguT CYMMY MONOXUTENbHbLIX 31IEMEHTOB.

«B»: HanuwwuTte nporpammy, kotopasa 3anonHaet maccus n3 10
9NIeMEeHTOB cnyYauHbIMW YMcnamMmun Ha oTpeske [—2; 2] u
HaxoOuT npoun3BedeHne HEHYNEBbIX 3JIEMEHTOB.

«C»: HanuwwuTte nporpammy, Kotopasa 3anonHAetT maccus s 20
9NIeMEeHTOB cnyYauHbIMW YMCnamMmn Ha OTpesKe
[100; 1000] n HaxoguT oTAENbHO CYMMY 311IEMEHTOB B
nepBOn N BO BTOPOU NMosioBMHaX MaccuBea.
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[MoocyeT anemMeHTOB MO YCIIOBUIKO
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3adava. Hantm konn4yecTtBo YETHbIX 311IeMEeHTOB MaccumBa.

9 Kakne nepemMeHHble HY>Hbl?

nepemMeHHas-
count = 0 CUYETUUK
for i in range (N) : '
if A[i] & 2 == 0:

count += 1
print ( count )

e YTto TYyT Denaem?
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[MoacueT anemeHTOB No ycnosuio (Python)
3adaya. HanTtm KonmyecTBO YETHbIX 351eMeHTOB MaccuBa.

count = 0
for x in A:
1f x & 2 ==
count += 1
print ( count )

B ctune Python:

B =[x for x in A
if x $ 2 == 0]
print ( len(B) )

pasmep MaccuBa
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CpeaHee apudpmeTnyeckoe

3adaya. Hantn cpegHee apnpmetTnyeckoe 3rieMeEHTOB
mMaccuBa, KoTopble bonblie 180 (pocT B cM).

Sum = 0
for x in o el-lTo Mnoxo?

if x > 180:
Sum &=
print( S N )
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CpeaHee apudpmeTnyeckoe

3adaya. Hantn cpegHee apnpmetTnyeckoe 3rieMeEHTOB
mMaccuBa, KoTopble bonblie 180 (pocT B cM).

e Kakne nepemMeHHbIe HYXHbI?

Sum = 0
count = 0
for x i1n A:
if x > 180:
count += 1 9 Uto TyT Aenaem?
Sum += X '
print ( Sum/count )
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CpenHee apudpmetnyeckoe (Python)

3adaya. Hantn cpegHee apnpmetTnyeckoe 3rieMeEHTOB
mMaccuBa, KoTopble bonblie 180 (pocT B cM).

B=[ x for x in A OTOMpaeM HyXHble
if x > 180] |
print ( sum(B) /len(B) )
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3agaun

«A»: HannwmnTe nporpammy, Kotopas 3arnofiHAeT MaccuB U3
20 anemMeHTOB cry4vyanHbIiMK Yncnamm Ha otpeske [0;

200] n cynTaeT Yncro AriEMEHTOB, KOTOPble OAeNnATCs Ha
10.

«B»: HanuwwuTte nporpammy, Kotopasa 3anonHaet maccus s 20
3fIeMEeHTOB cnyvanHbiMn Yyncnamm Ha otpeske [0; 200] n
CUMTaET YMCNO OBY3HAYHbLIX Yncen B MaccuBe.

«C»: HanuwwuTte nporpammy, Kotopasa 3anonHaet maccus s 20
afIeMeHTOoB crnydanHbiMn Yyncnamu Ha otpeske [10; 100] v
CYMTAET YNCIO Nnap CoCeaHNX aNnemMeHTOoB, CymMa
KOTOPbIX AennuTca Ha 3.
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[lepecTaHOBKa 35iIeMeHTOB MaccuBa

169

©

Kak noMeHATb MecTamMun 3Ha4YeHUs OByX
nepemMeHHbIX a n b?

BCromoraTtesnbHasa
nepemMeHHasd aremMeHTbl Maccuea:

cC = a c = A[1]

a =>b A[i1] = A[k]

b =c Al[k] = ¢
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[lepecTaHOBKa nap coceaAHUX 31IeMeHTOB

3adaya. MaccuB A coaepXuT YETHOE KOINMMYECTBO
anemeHToB N. Hy>XHO NOMeHATb MecTaMu napbl cOCeaHNX
anemeHToB: O-m c 1-m, 2- "1 —Cc 3-Mm U T. AO.

0 1 2 3 N-2 N-1
G B TS R S
7 12 38 5 40 23
S~ S~ D
0 1 2 3 N-2 N-1
12 7 5 38 23 40
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[lepecTaHOBKa nap coceaAHUX 31IeMeHTOB

for 1 i1in range(N):
[IOMEeHsATL MecTamMm A[i1i] m A[i+l]

9 YTO NNoxo? ]
0 1 2 3 4 5
N
7 12 38 5 40 23
\—//_\
12 7 38 5 40 23
~ — —
12 38 7 5 40  BbIXOA 3a rpaHULbl
— S MaccuBsa
12 38 5 7 40 AN
\—//_\
12 38 5 40 7 23

\_//_\
12 | 38 5 | 40 23 7 9
\_/
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[lepecTaHOBKa nap coceaAHUX 3IeMeHTOB

for i in |range(0,N-1,2):
# nmepecraBnsem A[i] m A[i+1]
c = A[1]
A[i] = A[i+1]
A[i+l] = ¢

A[O]-A[1]
A[2]-A[3]

A[N-2]-A[N-1]
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PeBepc maccuBa

3adaya. [lepectaBUTb 3NIEMEHTLI MaccuBa B 0OpaTHOM
nopsiake (BbINOMHUTb pesepc).

e — | S

7 12 5 ... 38 40 23
— = —

0 1 2 N-3 N-2 N-1

23 40 38 .. 5 12 7
A[0O]-A[N-1] O+N-1 = N-1
A[l1]-A[N-2] 1+4N-2 = N-1
A[1]-A[N-1-1] i+??? = N-1
A[N-1]-A[O] N-140 = N-1
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PeBepc maccuBa

for i in range (N // 2):
[IOMeHsITEL MecTamMym A[i1] m A[N-1-1i]

2
0 1 ) 5 9 YUTOo nnoxo?

7 12 40 23 i=0
23 12 40 7 i=1

——
23 40 12 7 i=
e

23 12 40 7/  i=3

7 12 40 23
9 Kak ucnpasutb?
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3agaun

«Ax»: 3anonHutb maccme 13 10 anemMeHTOB cnyYyanHbIMU
yucnamu B gnanasoHe [0; 100], nomeHATb MecTamm
napbl COCEAHUX SNIEMEHTOB, HE Tporas NepBbiv U
nocnegHnUn 3NeMeHTbI.

Maccus: 53 66 88 39 26 88 35 24 38 50
PesyneTaT: 53 88 66 26 39 35 88 38 24 50

«B»: 3anonHutb maccme 13 10 anemMeHTOB CnyYyanHbIMU
yucrnamum B ananasoHe [0; 100] u BbINOSMHUTDL
LUKIMUYECKNIN COBUT BNEBO: KAXXObIN SNEMEHT
nepemMellaeTcsa Ha MecTo npeablayulero, a nepsbiv — Ha
MECTO MOCJIe4HErO.

Maccus: 53 66 88 39 26 88 35 24 38 50
PesyneTaT: 66 88 39 26 88 35 24 38 50 53
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3agaun

«C»: 3anonHutb maccms 13 10 anemMeHToB CnyYyanHbIMU
yucnamu B gnanasoHe [0; 100], caenatb peBepc
OTAEeNbLHO B NEpBOU U BO BTOPOM NOSMTOBUHE MacCcuBa.

Maccue: 53 66 88 39 26 88 35 24 38 50
PesynsTaT: 26 39 88 66 53 50 38 24 35 88
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NMToncK MakcuManbHOIo 3rieMeHTa
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NMonck makcumMmanbHOIro 3nemMeHTa
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9 Kakne nepemMeHHbIe HYXHbI?
for 1 in range(N):
if A[1] > M:

9 Uero He xBaTaeT?
M= A[1]

print( M ) 9

1) M — 3HayeHune, KOToOpoe 3aBeOMO MEHbLLE BCEX
9reMeHTOB MaccuBa
Unwu

2) M = A[0] (unu mobon Opyron NemMeHT)

Kakoe Ha4arnbHoe
3Ha4YeHue B34Tb ang M?

—

MaKCcuUMarnbHbIA HE MeHbLUe, YeM A[0]
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NMonck makcumMmanbHOIro 3nemMeHTa

Ha4nHaem c A[1], TaK Kak
M = A[0] A[0] Mbl y>Xe MOCMOTPEnK

for i1 in range(1l,N):
if A[1] > M:
M= A[1i]
print( M )

e Kak Hantm MnHMmMarnbHbIN?
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[Tonck makcumansHoro anemeHTa (Python)

M = A[0]
: nepedbpaTb BCE 3NEMEHTHI
for x 1n A: B MmaccuBe A
1f x > M:
M= x 0 He Hy>Ho 3HaTb pasmep!
print( M ) '

print ( max(A) )

print( min (A) )
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HomMmep mMakcMmManbHOro afieMeHTa

3adaya. Hantm B maccmBe MmakcumMarbHbIN 31l1eMeHT U ero
HOMeEP.

9 Kakne nepemMeHHbIe HYXHbI?

M = A[0],;, nMax = 0
for 1 in range(l1,N):

if A[1] > M:
M = A[i] 9|\/|O>KHO nn yébpaTtb ogHy
: NepeMeHHy?
nMax = 1

print( "A[", nMax, "]=", M)
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HomMmep mMakcMmManbHOro afieMeHTa

0 Ecnn 3Haem nMax, TO M=A [nMax]!

M\=A‘EOJ~E nMax = 0

for i in range(l
if A[i]>(A[nMax]

M =Aafi]

nMax = 1

print( "A[", nMax, "]=", (A&[nMax] )
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3apauum (6e3 min 1 max)
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«A»: Hannwmnte nporpammy, KoTopas 3anofiHAEeT MaccuB m3
20 anemMeHTOB cry4yanHbIiMU Yncramm Ha otpeske [50;
150] n HaxognUT B HEM MUHMMATbHbLIM U MakCUManbHbIN
afIeMeHTbI U X HoOMepa.

«B»: Hanuwunte nporpammy, KoTopasi 3anofnHAeT MaccuB 13
10 anemMeHTOB B BUAae
A=[10,2,3,4,10,6, 7,8, 9, 10]
N N BbIBOOAUT KONMMYECTBO 3NEMEHTOB, MMEKLLINX
MaKCUMarbHOE 3Ha4YeHue.

«C»: Hannwmnte nporpammy, KoTopas 3anofiHAeT MaccuB 13
20 anemMeHTOB crny4vyanHbiMu Yncnamm Ha otpeske [100;
200] n HaxoguUT B HEM Mapy COCeaHMNX 3F1EMEHTOB,
CyMMa KOTOPbIX MUHMUMarbHa.
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3agaun

«D»: Hanuwunte nporpammy, KoTopasi 3anofnHAeT MaccuB 13
20 anemMeHTOB criyvyanHbiMu Yncnamm Ha otpeske [—100;
100] n HaxoQuUT B KaXXQou nosioBuHe maccmea napy
COCeaHUX ANEMEHTOB, CyMMa KOTOPbIX MakCuMarbHa.
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KoHen dpunbma
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UCTOYHMKKN nnnrocTpauum

1. unnmcTpaunmn XyaoxXHUKOB nsgartenocrtea « buHom»
2. aBTOpCKMe mMaTepuarbl
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