1

[lporpammupoBaHme Ha
A3blke Python
9 Kknacc

. [loBTOpPEHME
. O6paboTKa NOTOKA AaHHbIX

. ObpaboTka noToka AaHHLIXOOpaboTKa
noTtoKa AaHHbIX_(ObpaboTka noToka
AaHHbIX (LMK O6paboTka NOTOKa
AaHHbIX (uukn for)

4. O6paboTKka MaccuBOB
5. Kak pa3spabaTtbiBalOT NporpamMmmvbi
6. Mpouenypsol

© K.10. ronsikoe, 17 D VHKEIWAY-sob-ru

—

N

W




1. lNoBTOpPEHUE
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Python, 9 knacc

BbiBOA Ha 3KpaH

TeKcT:
print ( "a" , "b" )

3Ha4YeHus nepemMeHHbIX U3 NaMATH.

print ( a, b )
ApundmMeTnyeckue BblpaXKeHUS:
print ( a + 2*b )

Bce BMmecTe:

print ( a’ "_l_" , b’ N1 ,

NMogkno4vyeHne pyccKoro A3blKa:

# coding: utf-8
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a+b )



Python, 9 knacc

BbiBOA Ha 3KpaH

C npobenamu:
print ( a, b )

be3 npobenos:

print ( a, b, (sep = "" )

be3 nepexoaa Ha HOBYIO CTPOKY:

print ( a, b, end /= "" )
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Python, 9 knacc

BBoa AaHHLIX C KnNaBuaTypbl

CumBOnbHaA CTPOKa:

print( 'BeeguTe mmMsi:' )
s = input ()
Unn Tak:

s = input('BBemuTe mumMsi: ')

Llenoe yucno:

print ( 'BeemumTe uenoe umcio:' )
n = int | (input())
Mnu Tak:

n =|int| (input ('BBegnTe nesoe umcio:'))
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Python, 9 knacc

BBoa AaHHLIX C KnNaBuaTypbl

BelwecTBeHHOE YUCIIO:

print ( 'BeegmTe umcino:' )
x = float (input())
Unu Tak:

x =|float| (input ('Beegure umcio:'))
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Python, 9 knacc

BBoa AaHHLIX C KnNaBuaTypbl

[Ba uenbix Yyncna (Kaxxpoe B oTAEJNIbHOU CTPOKe):

print( 'BeemuTe nBa umcna:' )
a = int (input())
b = int (input())

B OQIHOM CTPOKe:

print( 'BBemuTe nBa umcia:' )
a, b = map(int, input() .split())

input () # "21 35"
input() .split() # ["21", "35"]
a = 1int("21")

b = int ( "3 ) CVll\g?(;g/:zlv':ble
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Python, 9 knacc

[lpucBanBaHue

= 6
= 4
= 2%a + 3*b
=a/ 2 *Db

oM O 0

CokpallueHHas 3anucb onepauunu:
a += 1

b += a

a *= 2 + 3*b

b /=2 * a
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Python, 9 knacc

OcTtaTokK ot geneHuda — %

a = 1234

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

d=a 5% 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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Python, 9 knacc 10

3agaHuvA

«3»: BBecTu Tpn yncna: ueHy nnpoxka (gBa umcna: pyonum, notom —
KOMNEeMKN) N Konn4yecTBo NMUPOXKOB. Hantm cymmy, KOTopyro
HY>XHO 3annaTuTtb (pyornuv n Konemku)

lpumep:
CTOMMOCTE INIMPOXKA :
12 50
CKOJIBKO MNUPOXKOB :
5

K omynare: 62 py6. 50 xom.

«4»: BBecTtn uncno, ooosHavaroLwee Konm4ecTso cekyHa. BoiBecTtu
TO XXe camMoe BpeMA B Yyacax, MUMHyTax U ceKyHAaax.
lpumep:
YMuciio CeKyHn:
8325
2 u. 18 Mmuma. 45 c
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Python, 9 knacc

3agaHuvA

«5»: 3aHATUA B WKorne HadyuHarTcA B 8-30. Ypok anutca

45 MUHYT, NnepepbiBbl MeXay ypokamu — 10 MUHYT.

BBecTn HoOmMep ypoka U BbIBECTU BpeMS ero
OKOH4YaHWuSI.

lMpumep:

BBegnuTe HOMEpP ypoKa:
6

13-50
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Python, 9 knacc

YcnoBHbIN onepaTop

if a > b:

else:

oTcTynbl!

a =12

if a > 20:
a =15

print ( a )
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# uro meslaTh, ecym a > b

# uro meslaTkr, ecim a <= b

a =12
if a > 2:

a =15
else:

a = 8
print ( a )
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Python, 9 knacc

Llenoyka ycnoBumn

cost = 1500
i1f cost<1000:

print ( "Ckmumpmox HeT."
elif cost<2000:

print ( "Cxkmpoka 25%5." )
elif cost<5000:

print ( "Cxkmpmka 5%." )
else:

print ( "Ckxmpoxa 10%."

9 YT0 BbIBEOET? Ckuoka 2%.
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nepBoe
cpaboTaBLuee
ycrnoBsue
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Python, 9 knacc

CnoXxHble ycnoBus

3agadva: Habop coTpyagHuKkoB B Bo3pacTte 25-40 net
(BKJ'IPO‘-II/ITeJ'IbHO). CNOXXHOE YyCnoBue

if v >= 25 and v <= 40
print ("nogxonnur'")
else:
print ("He nomxommuT'")

and «W/». ogHOBpeMeHHOe BbLINoJfIHEHNE
BCex ycrnosuu!
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Python, 9 knacc

CnoXxHble ycnoBus

3agadva: Habop coTpyagHuKkoB B Bo3pacTte 25-40 net

(BKINIOYUTENBHO). CHIOKHOE YCHIOBME

if | v < 25 or v > 40
print ("He nomxommuT")
else:
print ("nomgxonour'")

or «WIN»: BbiInonHeHne xotsa 6bI 0ogHOro
N3 ABYyX yCrosuu!
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Python, 9 knacc 16

3agaun

«3»: Hannwmnte nporpammy, KoTopasi nosiy4aeT Tpu ymcna -
POCT TPEX CMNOPTCMEHOB, N BbIBOAUT coobLieHune «l1o
POCTY.», €CIni OHU CTOAT MO BO3pacTaHUIo pocTa, Unu
coobuieHne «He no pocTy!y», ecrnn oHM CTOAT He NOo
POCTY.

NMpumep:

BBenonTe poOCT TpPE€X CIOPTCMEHOB:

165 170 172

Ilo pocmTy.

NMpumep:

BBenonTe poCT TpPE€X CIOPTCMEHOB:

175 170 172

He no pocty!
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Python, 9 knacc

3agaun

«4»: HanuwunTte nporpammy, Kotopas nosiydyaet Homep
MecsLua 1 BbIBOOUT COOTBETCTBYHOLLIEE eMYy BpeMd roga
nnn coobLueHne ob ownodke.

NMpumep:

BeEeguTe HOMEep Mecsla:

5

BecHa.

NMpumep:

BeEegmuTe HOMEep Mecsla:

15

HeBepHM HOMEp Mecsla.
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Python, 9 knacc

3agaun

«5»: Hanmwmnte nporpammy, KoTopasi nosiy4aeTt Bo3pacT
yernoBeka (uenoe yncro, He npesbilatouee 120) n
BbIBOOUT 3TOT BO3PACT CO CJIOBOM «rod», «roga» nnu
«net». Hanpumep, «21 rog», «22 roga», «25 ner».

NMpumep:

Beegure BOBpacT: 18

Bam 18 mner.

NMpumep:

Beegure BOBpacT: 21

Bam 21 rogxn.

NMpumep:

Beegure BOBpPAacT: 22

BaM 22 rogma.
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Python, 9 knacc 19

Linkn c ycnoBuem

k=0
Whil? k<10: 9 [1pn Kakom ycnosuu
print ( "IllpmBer" ) 3akaHuMBaeT pabory?
k += 1 |
k>=10 |
k=10
while k> 0:
_ ; . [1pn Kakom ycnosuu
I]:r 1nt1( llpuser"” ) 3aKaHuMBaeT paboTy?

k<é0J
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Python, 9 knacc

Linkn no nepemeHHOM

for i in range(N): caenan
N pas

Grange(N) = [0, 1, 2, .., N-2, N-1]|]

[0/1/2/3] N Ppas

forlilin ranga(a) V|52 RS
print (1) for i in range(5):

0 s += 1

1 e Y10 BbIBEOET? print(s)

2 10

3
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Python, 9 knacc

Linkn no nepemeHHOM

oT Ao (He BKnro4as!)

s =0

for i in range(2,5): s=2+3+4=9
s += i ' 9

print(s) [2,3,4]

Kymup: [Nackanb:

s := 0 s := 0;

HII OJsI 1 oT 2 pmo 4 for 1:=2 to 4 do
S := s + 1 S :=s + 1;

KIJ, writeln(s) ;

BBEIBOLO S
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Python, 9 knacc

Linkn no nepemeHHOM

22

s = 8 [2,3,..,14]

for 1 in range(2,15):
s += 5

print(s)

Kymup: N=14-2+1

s := 8

HII OJsI 1 oT 2 pmo 14
s := s + 5

KI

BBEIBOLO S
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s=8+5*13=73
73

Nackanb:
8;
for 1:=2 to 14 do

S

S s + 5;
writeln(s) ;



Python, 9 knacc

YTO BbIBEAeT nporpamma?

s = 3

for 1 in range(5,25):
s += 10

print (s) 203

Kymup: [Nackanb:

s := 3 s := 3;

HII OJsT 1 oT 5 mo 24 for 1:=5 to 24 do
s :=s + 10 s =s + 10;

KI1I, writeln(s) ;

BBEIBOILO S
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Python, 9 knacc

YTO BbIBEAeT nporpamma?

s = 1

for i in range(3,8):
s *= 2

print (s) 32

Kymup: [Nackanb:

s := 1 s := 1;

HII oinss 1 or 3 mo 7/ for 1:=3 to 7 do
s := s * 2 s =s * 2;

KI1I, writeln(s) ;

BBEIBOILO S
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Python, 9 knacc 25

YTo BbIBegeT nporpamma?

k = 3 k =3
for i in range(4,8): 2*3+4=10
k = 2%k + i 2*10+4+5=25
print (k) 2*25+6=56
2*56+7=119
Kymup: [Nackanb:
k := 3 k := 3;
HII OJst 1 oT 4 mo 7/ for 1:=4 to 7 do
k := 2%k + i k = 2*k + i;
KIJ, writeln (k) ;

BrIBOO k
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Python, 9 knacc 26

3agaun

«3»: BBectn yncno N n BbIBECTU HA 3KpaH Bce
cteneHu ymcna 2 ot 2" go 2N.

NMpumep:

BBenonurTe N:

3

2 4 8

«4»: Hangmnte Bce NATU3HAYHbIE YUCaA, KOTOPbIE
npwu aeneHnn Ha 133 gatoT B ocTaTke 125, a npu
neneHun Ha 134 pgarwT B octatke 111.
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Python, 9 knacc

3agaun

«5»: HaTypanbHoe 4yncno Ha3bIBaeTCA YUNCNOM
ApMCTpOHra, ecnm cymma umdp 4ymcna,
BO3BeAEHHbIX B N-HYIO CTENeEHb (rae N —
KOSIMYECTBO LUUMp B Yncne) paBHa caMmomy
yucny. Hanpumep, 153 = 1° + 53 + 33, Hangure
BCE TPEX3HA4YHble Yncna ApMCTPOHTra.
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Python, 9 knacc

3agaun

«6»: [lpocToe Yncno — aTo YNCIo, KOTopoe AENUTCS
TONbKO caMo Ha cebsa n Ha 1. BeBecTtu
HaTypasribHOe 4Yncno N 1 BbIBECTU BCE NPOCTbIe
yuycra B Anana3soHe oT 2 0o N.
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Python, 9 knacc 30

ObpaboTKa noToKa AaHHbIX (noac4eT)

3agada: ¢ KnaBsmaTypbl BBOAATCA Yncra, BBO/
3aBepluaetcsa ymcnom 0. OnpenennTtb, CKOMbKO
ObINO BBEOEHO MOMOXUTENbHbIX YUCeEn.

1) HYXeH CYeT4UUK ?
) CYETYUMK YBENUYMBAET
) HY>XEH LMK

3TO LMK C YCINOBUEM (4K
HEN3BECTHO)

Korga yBenuineaTth
CYETYMK?

(e Kakown umkn?

B~ WOWN

cuerTumuk = 0
Ioka He BBegéH 0:
ecnu BBemeHO umcyo > 0:
cueTumk += 1
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Python, 9 knacc

ObpaboTKa noToKa AaHHbIX (noac4eT)

k=0
x = int (input())
while x !'= O0: OTKyOa B3ATb x7?
if x > 0:
k += 1
X = int(input()) eqTO NI0Xo?
print( k ) |
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Python, 9 knacc

Hangun owinoky!

k =0
x = int(input())
while x '= 0:
if x > 0O:
k += 1 x =
print( k )

© K.FO. lonsikos, 2017
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int (input())
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Python, 9 knacc

Hangun owinoky!

k=0
while x|!=
if x > 0:
k += 1

0:

X

X = int(input())

print (k)
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Python, 9 knacc

3agaun

«3»: C KnaBmaTypbl BBOASATCA YMCna, BBO, 3aBEPLLUAETCH
yucriom 0. OnpenennTb, CKOMNbKO ObINIO BBEAEHO
NONOXNUTENBLHBIX N CKOSMbKO OTpULATENbHbIX YMCEr.

NMpumep:

5

3

-1

0

[IonoXUTEeNBHEIX: 2

OrpunarenbHex: 1
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Python, 9 knacc

3agaun

«4»: C KnaBuaTypbl BBOASTCA YMCNa, BBO, 3aBEPLLUAETCH
yucnom 0. Onpenenntb, CKONbKO BbINO BBEAEHO
OBY3HaA4YHbIX HATyparbHbIX YNCES, U CKOMbKO OPYrux.

NMpumep:

15

~

13

-12

1

0

IByB3HAUHEIX: 2

Ipyrmux: 3
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Python, 9 knacc

3agaun

«5»: C KnaBmaTypbl BBOASATCH YMCNa, BBO/, 3aBEPLLUAETCH
yucnom 0. Onpenenntb, CKONbKO BbINO BBEAEHO
OBY3HaA4YHbIX HATyparbHbIX YNCES, KOTOpble
OKaH4YMBAOTCS HA «5», N CKOSTIbKO APYrux.

NMpumep:

15

~

13

-12

0

IBy3HAauUHBE, OKAHUYMBAKTCST Ha 5: 1

Ipyrue: 3
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Python, 9 knacc

3agaun

«6»: C KnaBmaTypbl BBOASTCA YMCNa, BBO, 3aBEPLLUAETCH
yucriom 0. OnpenennTb, CKOMNbKO ObINIO BBEAEHO
NPOCTbIX HaTypanbHbIX Yncen (KOTopble OENATCA TOSMbKO
camMu Ha cebsa 1 Ha 1), N CKOSTIbKO COCTaBHbIX.

NMpumep:

15

~

13

-12

6

0

[IpocTeix: 2

CocTaeHRxX: 3
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Python, 9 knacc

O6paboTka noToka AaHHbIX (CymMma)

3agadya: C KnaesmaTypbl BBOOATCA YMcria, BBOA
3aBepLliaetcsd Ymucnom 0. Hantm cymmy

BBEEHHbIX YNCEN, OKaHYMBAOLWMXCA HA "9".

1) Hy)XHa nepemMeHHas 4N CyMMbl
2) 4ucno gobasnsieTca K cymme, ecrin OHO

3akaH4mBaetcd Ha "S"
3) HY)XEH LUUKN C YCNOBUEM

cymMma = 0
rnoka He BeBepmeH 0:
ecJIM X OKaHuMmBaeTcss Ha "5H":

cyMmma += X
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38



Python, 9 knacc 39

O6paboTka noToka AaHHbIX (CymMma)

s=0
X = int(input())
while x !'= 0:
if x % 10 ==
s += X

X = int(input()) eqTO N10Xo0?
print( "OrBeT:", s ) |
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Python, 9 knacc 40

"BeCcKOHEeYHbLIN" UUKN

s=0
while True:
X = int (input()) BbINTU U3 J
if x == 0:|break LiMKkI1a
if x $ 10 == 5;
s += X etho Noxo?
print( s ) |

Bbixoa 13 umkna while True BO3MOXEH TOSbKO Yepes
onepaTtop break!

O
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Python, 9 knacc

YcnoBusa otbopa

NMonoXuTtenbHble Yucna:
if x > 0:

Uucna, genswmecs Ha 3:
1f x % 3 ==

Yucna, okaHYnBawlLmecs Ha 6:

if x % 10 == 6:
Uucna, gpensiwmecs Ha 3 1 oKaHYMBarLwmecs Ha 6:

if x $ 3 == 0 and x $ 10 == 6:
[1By3Ha4Hble YMcna: 9 T

if 10 <= x and x <= 99:

1f 9 < x and x < 100;:

© K.KO. lNonskos, 2017 http.//kpolyakov.spb.ru
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Python, 9 knacc 42

Ecnv HW OOAHOIo YMucIia He HaLUNMu...

3agada: c KrnasmaTtypbl BBOOATCH Yncra, BBOA
3aBepLuaetca ynucnom 0. Hantm cymmy
BBEOEHHbIX YUCEN, OKaHYMBaroLWwmxca Ha "5".
BbiBecTn "HeT", ecnu Taknx Yncen Her.

9 Kak onpegenuTtb, YTO TaKMX YNCEN HET?

cymMma = 0
cueéTuyuk = 0
Ioka He BBegéH 0:

eCcqIiM X OKaHuMBaeTcss Ha "5":
CyMMa += X
CUeTUukK += 1

9 Kak BbiBECTU pe3ynbrar?
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Python, 9 knacc

Ecnv HW OOAHOIo YMucIia He HaLUNMu...

cymMmMma = 0
cueéTuymk = 0
Ioka He BBegéH 0:
ecJIM X okKaHumBaeTcst Ha "5":
cyMmma += X
cueTumyK += 1

1f cuerumxk==0:
print ("OrBeT: HeT")
else:
print ("OrBeT:", S)
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Python, 9 knacc

Hangun owinoky!

s=0 k=0
X = int(input())
while x !'= 0: s t=x
if x % 10 ==
k += 1
if k==0 x-=-int(input())
print ("OrBeT: HeT")
else:

print ("OrBeT:",|(s|)
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Python, 9 knacc

3agaun

«3»: C KnaBmaTypbl BBOOATCA Yncra, BBOA 3aBepLlaeTcs
dyucnom 0. OnpegennTtb CyMMy TeEX BBEAEHHbIX Yncen,
KOTOpble OendaTca Ha S.

NMpumep:

5

3

34

15

0

OreeT: 20

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru
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Python, 9 knacc

3agaun

«4»: c KnaBMaTypbl BBOOATCA YMCla, BBO 3aBepLUaeTcs
yucnom 0. Onpenenntb cyMmmy TeX BBEAEHHbIX YnCen,
KOTOpble AeNATCA Ha 3 U 3aKkaH4mBaloTcs Ha 1. BeiBecTur
"HeT", ecnn Taknx Yncern Her.

NMpumep: Mpumep:

5 5

31 31

18 18

21 41

15 15

0 0

OrBeT: 21 OrBeT: HeET
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Python, 9 knacc

3agaun

«S5»: C KnaBmaTypbl BBOAATCA Yncra, BBOJ 3aBepLUAETCS
yucriom 0. Onpegenuntb, cpegHee apndMeTUYecKoe Tex
BBEOEHHbIX OBY3HA4YHbIX YNCES, KOTOPbIE AEMNATCA Ha 5.
BbiBecTn "HeT", ecnm Takmux Yncen Her.

NMpumep: NMpumep:

5 5

3 3

35 315

185 185

34 34

15 17

0 0

OrBeT: 25 OTBeT: HeT
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Python, 9 knacc

3agaun

«6»: C KnaBmaTypbl BBOAATCHA Yncra, BBOJ 3aBepLUAETCS
yucriom 0. Onpegenuntb, cpegHee apndMeTUYecKoe Tex
BBEEHHbIX YNCEST, KOTOPbIE ABNAKTCA CTEMNEHAMM
yucna 2. BeiBectn "HeT", ecnn Taknx YMcen Her.

NMpumep: Npumep:

5 5

8 18

185 185

4 44

16 116

0 0

OrBeT: 9.333 OrBeT: HeT
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Python, 9 knacc

lMNonck makcumyma (MMHMMYMa)
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Python, 9 knacc 50

[Tonck makcumyma (MUHNMyMa)

1) Hy)XHa nepemeHHas Ons XpaHeHns Makcumyma
2) KakK TONbKO Npo4MTanv nepBoe YUCro,
COXPaHUNN MaKCUMYM («N3 OOHOIo»):

X = int(input())
M=x
3) umTaem crnegyrollee 3HayeHme:
X = int(input())
4) UMKN:. ecrnn HOBOE YUCSIo Donblle MakCcMmMmyma,
3ameHdem M.

while x !'= 0:
if x >M: M= x
5) BbIBOOAUM pesynerat M
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Python, 9 knacc

[Tonck makcumyma (MUHMMYyMa)

X = int(input())
M=xXx
while x '= 0:

1f x >M: M = x
prx = int(input())
print (M)

9 YT0 nnoxo?
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Python, 9 knacc

[Tonck makcumyma (MMHumyma) — li

X = int(input())
M=xXx
while True:
X = int(input())
if x == 0: break
1f x > M: M = x
print (M)

9 YT0 nnoxo?
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Python, 9 knacc 53

MakcumyMm He U3 BcexX

3ajada: c KrnasmaTtypbl BBOOATCA Yyncna B
ananasoHe [-100;100], BBoa 3aBeplLUaeTcH
yucnom 0. Hantn Hanbonbluee cpean YeTHbIX
yucen. BoiBecTn "HET", ecrnn Taknx Yncen HeT.

x = int(input()) MoxeT BbITb, YTO

M= x X He4yeTHoe'!
while x !'= 0: '
5oz 222
M=x
x = int(input()) QMTO NNoxo?

print (M)
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Python, 9 knacc 54

MuHMMyM He U3 Bcex
[1o ycnosuto: x € [-100;100]

x = int(input()) JTto6oe x Bonblue
M = -1000 3TOro Yncna'!
while x '= 0O: '

1f x % 2 == 0 and x > M:

M= x eKaK onpeaenuTb, YTo

X = int(input()) HW O[JHOrO YMCria He
if M == -1000: HaLwnm?

print ("HeT Taxkmx umcesn")
else:

print (M)
Kak nckate MUHUMYM?
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Python, 9 knacc

Ecnv onana3soH HEN3BECTEeH...

x = int(input())
count = 0
while x '= 0O:
if x % 2 == 0:
count += 1 nepBoe
if | count ==
M=x
else:
if x >M: M = x HOBbIW
x = int (input()) ke AL
1f count == :
print ("HeT Takmx umucgmy)
else: E CuunTtaeTt Konn4yecTeo?
print (M)
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3agaun

«3»: C KnaBmaTypbl BBOOATCA YMCa, BBOA 3aBepLUaeTCs
yucriom 0. OnpegennTbe MMHUMArNbHOE U MakCcUMaribHOEe
N3 BBEOEHHbIX Yucern.

NMpumep:

5

13

34

15

0)

MuHMMyM: 5

MaxkcumymMm: 34
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3agaun

«4»: c KnaBMaTypbl BBOOATCA YMCla, BBO 3aBepLUaeTcs
yucriom 0. OnpegennTbe MMHUMArNbHOE U MakCcUMaribHOEe
N3 TEX BBEOEHHbIX YMNCEN, KOTOPble AendaTcs Ha 3.
BbiBecTn "HeT", ecnm Takmux Yncen Her.

NMpumep: Npumep:

5 5

31 34

18 17

21 41

15 11

0 0

MuaMyM: 15 OrBeT: HeT

MaxkcumymMm: 21
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3agaun

«5»: Cc KnaBmaTypbl BBOOATCA YMCa, BBOA 3aBepLUaeTcs
yucriom 0. OnpegennTbe MMHUMArNbHOE U MakCcUMaribHOEe
N3 TexX BBEAEHHbIX ABY3HAYHbLIX HATypanbHbIX YXCEn,
KOTOpble OKaH4YMBalOTCs Ha 6. BeiBecTn "HeT", ecnu
Taknx YMCEN HET.

NMpumep: NMpumep:

6 6

36 32

18 176

26 41

15 11

0 0

MuuamMyMm: 26 OTEBeT: HeET

MaxcuMyM: 36
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3agaun

«6»: C KnaBMaTypbl BBOOATCA YMCla, BBOA 3aBepLUaeTcs
yucriom 0. Onpenenntbe MMHUMAaNbHOE U3 BBEAEHHbIX
yucen dndboHavy4dun. BeiBectn "HeT", ecnu ymncen
dnboHavum B nocrieoBaTernbHOCTU HET.

Uncna ®mnboHayum — 310 nocrneanoBaTefibHOCTb YMCEN, KOTopasa Ha4nHaEeTCs

C OBYX eQUHUL, N KaXaoe criegytollee YACo paBHO CyMMe OBYX
npegblaywnx: 1,1, 2, 3, 5, 8, 13, ...

NMpumep: Mpumep:

5 6

36 32

12 176

26 41

13 11

0 0

OrBeT: 5 OrBeT: HeET
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Python, 9 knacc

O6paboTka noToka AaHHbIX (/N YMcen)

3ajada: ¢ KrnasmaTtypbl BBOAUTCA Yncno N, a
3atemMm — N uenbix yncen. OnpenennTb, CKOMbKO
ObINO BBEOEHO MOMOXUTENbHbIX YUCeEn.

9 B uem otnnumne”? 3aaHO Konim4yecTBo!
BBecT N B Python HeT
cuérunk = 0 Takoro!
cmesnam N pas:
[ - P } 0 EcTb unukn for!
BBECTHM YUMCJIIO ,

ecqIu BBemeHo uuciyo > 0:
cuerTumr += 1
BRIBECTHU CUETUUK
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Python, 9 knacc 62

O6paboTka noToka AaHHbIX (/N YMcen)

conenam N pas: for i in range (N):

0range(N) = [0, 1, 2, .., N-2, N-1]|]

N pas
for i in range(4): s =0
print (i) for i in range(4):
0 s += 1
1 9 Uto BbiIBegetr? print(s)
2 6

W
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Python, 9 knacc

O6paboTka noToka AaHHbIX (/N YMcen)

N = int (input())
k=0

caoenan N

for 1 in range(N): pas!

X = int(input())

if x > 0: k += 1
print (k)
Yucna, genswmecs Ha 3:

if x % 3 = 0: k += 1
Yucna, okaHYuBawlLmecs Ha 6:

if x % 10 == 6: k += 1

Uucna, genswmecs Ha 3 U oKaHYMBarLwmecs Ha 6:
1f x $ 3 == 0 and x $ 10 == 6: k += 1
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3agaun

«3»: C KnaBmaTtypbl BBOAUTCS 4YMcno N, a 3atem — N uenbIX
yucen. OnpenennTb, CKOMbKO ObINO BBEOEHO
NONOXUTESbHbIX N CKOSTIbKO OTpULLATESbHbIX YNCEN
(HyNnu He cunTaTb!).

NMpumep:

5

1

3

-34

15

0

[IonoxureneHEX: 3

OTpuIlaTeJIBLHBIX :

=
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3agaun

«4»: Cc KnaBuaTtypbl BBOAUTCA 4YMCIO NN, a 3ateM — N uenbIx
yucen. Onpenennte CyMMY OBY3HaA4YHbIX Yncen (Kak
NONOXUTESbHbIX, TaK N oTpuuaTenbHbIX). Ecnu
OBY3HaA4HbIX Yncen He ObIno, BbIBECTU "HET".

NMpumep: NMpumep:

5 5

1 1

13 213

-34 -134

5 5

31 3

OrBeT: 10 OTBeT: HeT
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Python, 9 knacc

3agaun

66

«5»: c KnaBmaTypbl BBOAMUTCS Ymcno N, a 3aTteM — N LenbixX
yncen. OnpegennTb MUMHUMaNbHOE U MakcumMmarbHoe
cpeav ABy3Ha4YHbIX YMcen, KoTopble aenatcs Ha 3. Ecnu

Takux Yymcen He ObINo, BbIBECTU "HeT".

NMpumep: Npumep:

5 5

18 1

33 -18

98 -6

513 -21

31 32

MuuanMyM: 18 MuanmMyM: -21
MakcumyMm: 33 MakCcHMyM :

© K.FO. lonsikos, 2017
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NMpumep:

5

1

23

132

6

32

OrTBeT: HeT



Python, 9 knacc

3agaun

«6»: C KnasmaTtypbl BBOOUTCA 4ncno N, a 3atem — N
HaTyparbHbIX Ynucen. Onpegennuts MMHUMAsIbHOE U
MaKcumMarbHOe cpean NpoCThIX Yncesn (KoTopble
aensiTca Ha camu He cebs n Ha 1). Ecnu Takux yncen He
ObINo, BbIBECTU "HET".

NMpumep: NMpumep:

5 5

41 12

15 25

198 132

163 6

39 39
MuuaMMyM: 5 OrTBeT: HeT

MakcumyM: 163
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4. ObpaboTka maccuBOB
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Python, 9 knacc

MaccuBbl (cnucku) B Python

Co3pnaHue maccuBa:
A=1[1, 5, 0, -1, 12] print (A[1l])
A[0] [ A[2] | A[4] 5

Alll AT o oine(2*a[01+A[3])
1
A = 5%[0] A = [0,0,0,0,0]

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru

69



Python, 9 knacc 70

BbiBOA MaccuBa Ha 3KpaH
Kak cnucok:

print ( A ) [1, 2, 3, 4, 5]
B cTpouKy 4yepe3 npoben:

for 1 in range(N):

print ( A[i], end=" " ) 1 2 3 4 5
: npoben nocne
Ul Tak: ke
for x in A: o4yepenHoro Yyucna
i ' 1l Z2 3 4 5
print ( x, end=" " )
UIn Tak.

print ( *A ) |« print (1, 2, 3, 4, 5)

Pa3bunTb CANCOK

Ha 3J1IEMEHTbI
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Python, 9 knacc 71

3anosiHeHne cny4YamHbIMU YUCNamMu

from random import randint

A =[] HapaLLMBaeM C
for i in range(5): KaXXObIM LLArom
A.append (randint(1,6)) |
print (A)
" _ 9 B yem otnnume?
NN TaK:

from random import randint

A = 5*%[0] CHa4yana Bblaenunu
for 1 in range(5): NnamMdATb, MOTOM
A[i] = randint(1,6) —~MEHAEM

print (A)

© K.FO. lNonsikos, 2017 http://kpolyakov.spb.ru



Python, 9 knacc 72

NMoacuyeT anemMmeHTOB
A=1[1, 2, 3, 4, 5, 6, 7]

2 5L 9 Y10 BbIBEOET?

for 1 in range(7):
if A[1] > 3: k += 1

print (k) 4

Kymup: [Mackanb:

k :=0 k := 0;

HII 0Jjst 1 or 1 mo 7/ for i:=1 to 7 do
ecaim A[1] > 3 TO if A[i] > 3 then

k =k + 1 k =k + 1;

BCe writeln (k) ;

KII, '

srmon k 3]'IeMeHTl?I mMaccumBa HymepytoTtcs ¢ 1!
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Python, 9 knacc 73

NMoacueT anemMeHTOB
A= [1, 21, 3, 46, 53, 6, 17]

LS Sl 9 UT0 BbIBEOET?
for i in range(7): PISEACT:
if A[i] % 3 == 0: k += 1
print (k) 3
BapuaHTbl ycnoBum:
if A[i] % 10 == 6: k += 1 2
if(A[i] % 10 == 6 and
A[i] %8 3 = 0): k += 1 1

if(A[i] >= 10 and
A[i] < 100): k += 1 4
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Python, 9 knacc

CymmunpoBaHue anemMeHToOB

74

A= [1, 21, 3, 46, 53, 6, 115]
s =0
for 1 in range(7):

if A[1] $ 3 == 0: s += A[1]
print(s)
BapuaHTbl ycnoBum:
if A[i] % 10 == 6: s += A[i]
if(A[i] % 10 == 6 and
A[i] % 3 == 0): s += A[i]

if (A[i] >= 10 and
A[i] < 100): s += A[i]
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Python, 9 knacc

3agaun

«3»: Hanmwunte nporpammy, KoTopasi HaxoauT B Maccuee
KONMYECTBO 3MIEMEHTOB, AensALWmMXcs Ha 5.

«4»: Hannwunte nporpamMmmy, KoTtopas HaxoguT cpegHee
apumMmeTnyeckoe BCeX NIEMEHTOB MaccuBa, KOTopble
noenarcs Ha 3 U 3aKkaH4uBatoTcd Ha 1.

«5»: Hanmwunte nporpammy, KoTtopas HaxogauT cpegHee
apudmeTmnyeckoe BCeX 3rIeMEHTOB MaccuBa, ABOUYHaAgA
3anmMcb KOTOPbIX COOAEPXUT POBHO 4 LNPPHLI.

«6»: Hanmwmnte nporpammy, KoTopas HaxoauT 3NeMeHT

MaccuBa, ABOMYHASA 3aMNCb KOTOPOro COAEPXKUT
bonbLle BCero egmHuLL.
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Python, 9 knacc 76

Makcumym

A=10T1, 21, 3, 46, 53, 6, 117]
m =|0 MEHbLLIe BCEX
— . e YTo BbIBEOET?
for 1 in range(7):
i1f A[1i] > m: m = A[1]
print (m) 117
Kymup: [Nackanb:
m := 0 m := 0;

HII Ojss 1 orT 1 pmo 7/
ecamum A[i] > m TO
m := A[i]
BCe
K1,
BEBOI M

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru
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if A[1] > m then
m = A[i];
writeln (m) ;



Python, 9 knacc 77

MuHUMyMm

A=1T01, 21, 3, 46, 53, 6, 117]
m = 999 bonblle Bcex
— YTo BbIBEOET?

for 1 in range(7):

if A[1i] < m: m = A[i]
print (m) 1
Kymup: [Nackanb:
m := 999 m := 999;

HII Ojss 1 orT 1 pmo 7/
ecaum A[i] < m TO
m := A[i]
BCe
K1,
BEBOI M

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru
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Python, 9 knacc

Ecnu 3HaYeHNA B MaccuBe HEeM3BEeCTHbI...

A= [...Kak-TO NOJNy4YMIM. . . ]

N
m = | A[0]

for 1 in range(N):
if A[i] < m: m = A[1i]

print (m)
e Kak cOKOHOMUTb OAWH Liar unkna?

for 1 i1n range

(1,N):

len(A) # pnmuHa Maccuea

e UTto 3anmncaTtb B m?

NponycTUTb |
A[O]

Python: m = min (A)
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Python, 9 knacc

3agaun

«3»: Hannwmnte nporpammy, KoTopas HaxoguT
MUWHUMAarbHbIN 1 MAKCUMalbHbIA U3 YETHbLIX IEMEHTOB
MaccuBa. [[apaHTUpyeTcs, YTO BCE ANeMeHTbl MaccuBa
HaxoasTcs B gnanasoHe [-100;100] u cpean HUX ecTb
XOTA Obl OAVUH YETHbLIN SNEMEHT.

«4»: Hannwmnte nporpammy, KoTopast HaxoguT
MUHUMaANbHbLIN 1 MakCUMaribHbIN U3 ANIEMEHTOB
MaccuBa, 3aKkaH4ymBatowmxca Ha "5". Ecnun B maccuse
HET TaKuUX 9fIEMEHTOB, HY>XHO BbIBECTM CMNOBO "HeT".
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3agaun

«5»: HanuwmnTe nporpammy, Kotopasi HaxoauT
MUHUMAaTIbHbIA N3 YETHbLIX 3NIEMEHTOB MaccuBa U ero

HoMep. Ecnu B maccmBe HET TakNUX 3NEMEHTOB, HY>KHO
BbIBECTU CroBO "HeT".

Mpumep:

Maccue: [1, 12, 3, 4, 5, 18, 24]

MuummyMm: A[3] = 4

Mpumep:

Maccue: [1, 13, 3, 19, 5, 71, 241]

MMMHMMyM: HeT
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Python, 9 knacc

CopTupoBka

CopTtupoBKa — 3TO paccTaHOBKa 3r1IeEMEHTOB MaccuBa B
3aJlaHHOM ropsake (Bo3pactaHus, yobiBaHus, ...).

bbino:

9 6 27 3154820
Ctano:

01234567829

0 OcHoBHasa onepauus —
nepecrtaHoBKa 3fieMeHTOB!
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[lepecTaHOBKa 3r1eMeHTOB

3agaya; NOMeHsITb MecTamm @
cofepXumMoe OByX Yallek. &

3agava: NOMEeHATb MecTamMu
CoOEPXMUMOE OBYX A4eeK NaMATH.

X Y
6 | 4|
x=y
Y& X
y =¢

N

Python: x, vy =y, x
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Python, 9 knacc 83

MeTtop BbIOOpa (MMHUMANIbHOIO 35IEMEHTA)

4

3

1 4

2 2 3
Upes:

* HANTU MWUHUMAaArbHbIN 3NIEMEHT N NOCTaBUTb Ha nepsoe

mecTo (nomeHaTb mectamm c A[0])
* N3 OCTaBLLUUNXCA HAUTU MUHUMAlbHbIN 3TEMEHT U
NOCTaBUTb HA BTOPOE MECTO (MOMEHATL MeCTaMu C

A[l]), nTA.

e CkonbKo pas caenartb LUKn?

© K.KO. lNonskos, 2017 http.//kpolyakov.spb.ru
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Kak Hantm Homep MMHUManNbHOIro 3fieMeHTa?
A= [1, 21, 3, -46, 53, -6, 117]

N = len(A) # mnmHEa MaccueBa
m = A[O0] # cumraemM A[0] = min
nM = 0 # HOMep MMHMMAJIEHOTI'O

for 1 in range(N):
if A[i] < m:

m = A[i]
nM = i| # HOBmNM HOMep
print (nM)

9 Henb3s nn obontmncb 6€3 nepeMeHHONn m?

m = A[nM]
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Kak Hantm Homep MMHUManNbHOIro 3fieMeHTa?

A= [1, 21, 3, -46, 53, -6, 117]
N = len(A) # mnmHEa MaccueBa
nM = 0 # HOMEp MMHMMAJNBHOTO )

for i in range (N) :
if A[i] < A[nM] :

N nM = i # HOBHM HOMeEp )
print (nM)
YyacCTb
anroputma
COPTUPOBKMU

Python: m = min (A)
nM = A.index (m)
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Python, 9 knacc

CopTtupoBka BbLIOOPOM

A= [1, 21, 3, -46, 53, -6, 117]
N = len(A) # mnmHEa MaccueBa

for k in range(N-1): MOUCK
nM = k MWHUMarIbHOro

for i in range| (k,N):
if A[i] < A[nM]:
nM = 1
A[k],A[nM] = A[nM] ,A[k]
print (A)

nepectaHoBKa

[Toyemy aTa nporpamma He pabortaet?
© rovovy ora mporpauma ve p python:

NCKaTb MI/IHVIMaJ'IbeIV'I, A.sort ()
Ha4ynHasa ¢ Homepa k!
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3agaHuA

«3»: 3anonHnTb Maccus 13 10 anemMeHToB criyYanHbIMU

yucnamu B nHTepsarne [0..99] n otcopTnpoBaTth €ro no
yObIBaHMIO nocrneaHen undpsl.

NMpumep:
VICcXOOHEM MaCCUB .

14 25 13 12 76 58 21 87 10 098
PesynesTaT:

98 58 87 76 25 14 13 12 21 10
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88
3agaHuA

«4»: 3anonHnuTe MaccuB 13 10 anemMeHToB Cry4YanHbIMU
yucnamu B nHTepsarne [0..99] n otcopTnpoBaTth €ro no

BO3pacTaHU0 CyMMbl LNAP (rmoocKaska: uUx eceao 08e).
NMpumep:

VICcXOOHEM MaCCUB .

14 25 13 12 76 58 21 87
PesynesTaT:

10 21 12 13 14 25

10 098

76 58 87 98
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3agaHuA

89

«5»: 3anonHnTb Maccus 13 10 anemMeHToB criyYanHbIMU

yucrnamm B nHTepsane [0..100] u oTcopTupoBathb

nepByo NOMOBUHY NO BO3paCTaHMIo, a BTOPY — Mo
yObIBaHMUIO.

NMpumep:
VIcXOOHEM MaCCUB .

14 25 13 30 76|58 32 11 41 97
PesynesTaT:

13 14 25 30 76| 97 58 41 32 11
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JTanbl pa3paboTKu nporpamm

l. MocTaHOBKa 3agauu
[IOKYMeHT: mexHu4YecKkoe 3adaHue.

ll. MocTpoeHue moaenu

NcxoaHble JaHHble pe3ynbraThl
1 MoAernb -

dopmarnusayus: 3annucbe Mmogenu B smae popmyn (Ha
dopmanbHOM A3bIKe).

lll. PazpaboTka anroputma n cnocoba
XpaHeHUs OaHHbIX

«AINTOPUTMbI + CTPYKTYPbI AaHHbIX = MporpamMmbl»
(H. Bupm)

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru



Python, 9 knacc 92

JTanbl pa3paboTKu nporpamm

IV. KogupoBaHue
3annucb anropuTMma Ha s3blKke NporpamMMmnpoBaHus.

anropuTtm nporpamMmMHbIin

> KoAUpoBaHUE Kon >

V. Otnaaka
[Tonck n ncnpasneHue oWnOOK B NporpaMmmax:
*CUHTaKCUYeCcKune — HapyLleHne npasus A3blka
nporpamMmmmMpoBaHung
eflorn4yeckue — owmnbkm B anroputme
MOryT NPUBOANTL K OTKa3aM — aBapUnHbIM CUTyaLKUsaAM BO
BpeMS BbIMNONHEHUSA (run-time error)
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JTanbl pa3paboTKu nporpamm

VI. TecTtupoBaHue

TwarenbHas NpoBepka NporpamMmbl BO BCEX PEXMMAX:

canb@a-TecTupoBaHue — BHYTPU KOMMNaHNN
(TECTUPOBLLMKN)
*0eTa-TecTupoBaHue — (JOBEPEHHbIE) NONb30BaTENN

VIl. JokyMeHTUpOBaHUe

TexHn4yeckue nucartenu
VIll. BHegpeHue n conpoBoXxaeHue
« 0by4eHue nosb3oBaTenen

* MCNpaBreHne HanaeHHbIX oWnbok
* TeXnogaepka
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MeToAbl NPOEeKTUPOBaHUA nNporpamMmm
«CBepxy BHU3» (nocneaoBaTesibHOe YTOYHEHUE)

3agadva
[lop3anaya 1 I'Ion,3ap,aqa 2 I'I0p,3ap,aqa 3
1.1 2.1 2.3 3.2

30-40 cTpoK KaXkaoagd
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MeToAbl NPOEeKTUPOBaHUA nNporpamMmm
«CBepxy BHU3» (nocneaoBaTesibHOe YTOYHEHUE)

@ = CHa4yarna 3agaJa peluaeTcs «B LeriomM»
= NIerko pacnpenenutb padoty
= flerye oTriaXxmeaTtb nporpamMmmy (Bcerga ectb
NOSHbLIN paboTaloLLnin BapmaHT)

Q = B HECKONbKUX Noa3agadax MOXeT noTpebdoBaTbecs
pelLleHne 0gMHaKOBbIX Noa3agay HUXKHErO YPOBHS

= ObICTPOAENCTBME HE U3BECTHO [0 NOCIEeAHEro
aTana (onpenenseTcs HKHUM YPOBHEM)
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MeToAbl NPOEeKTUPOBaHUA nNporpamMmm

«CHun3y BBepx» (Bocxoasiiee)

3agaya

M\

[lop3anaya 1

[lop3apgaya 2

I'I0p,3ap,aqa 3

SN IN N

1.1

2.1

2.3

3.2

bmnbnnoTteka oyHKUNN
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MeToAbl NPOEeKTUPOBaHUA nNporpamMmm
«CHun3y BBepx» (Bocxoasiiee)

@ = HET aybnupoBaHunga

=

cpasy BUAHO ObiCTpoaencTemne

CITOXHO pacrnpegensite pabdboty
CITOXXHEEe OoTnaXXmBaTb (YBENUYEHUE YMCIIa CBA3EN)

NS10X0 BUOHa 3aJadva «B LernomMm», MOXeT ObITb
HeCcTbIKOBKa Ha nocrneagHem atane

0 [NoyTn Bcerga ucnonb3yoT oba noaxoaal
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OTnapka nporpaMmmbl

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

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

a = float(input()) float — npeobpa3oBaTh B
b = float(input()) r BELLECTBEHHOE YMCTIO
c float (input()) | r

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 AAHHbIX D =b*-4ac
*HEBEPHOE BblYUCIIEHNE LI,MCKpICIMMHaHTa —bi«/B
*HEeBEpPHOE BblYMCIIEHNE KOPHEN X, =
*HEBEPHLIN BbIBO PE3YyNbLTAaTOB | 2a
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OtnagoyHas nevyaTtb
MOGFIZ BblBOONTb BCE I'IpOMG)KyTO‘—IHbIe pe3yanaTb|.

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: BbIBOOUTb BCE MPOMEXYTOYHbLIE Pe3ynbTaThl.
Pesynkrar:

Beeogure 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=06.
x1=3.0 x2=2.0 x1=3.0 x2=2.0

9 [Tlporpamma paboTaeT 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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IJoOKyMeHTMpOBaHUe nporpamMmmbli

* Ha3Ha4yeHne nporpamMmmel
* popmaT BXOOHbIX OaHHbIX
* dpopMaT BbIXOOHbIX AaHHbIX
* MpUMepPbI NCMNOJ1Ib30BaHUA NPOorpamMmbl
Ha3HaveHue:
nporpamMmma ansg peLleHnsa ypaBHEHUS
ax’ +bx+c=0
dopmaT BXOAHbIX AaHHbIX:
3Ha4YeHns1 KOAPPULIMEHTOB a, b N ¢ BBOOATCA C
KrnaBunaTtypbl Yepea npoden B ogHOM CTpoKe
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IJoOKyMeHTMpOBaHUe nporpamMmmbli

104

dopmMaT BbIXOAHbLIX AAHHbIX:

3Ha4YEeHNA BELWECTBEHHDbIX KOpHeVI YPaBHEHUA,

eCJin BelWeCTBEHHbIX KOpHeI7I HET, BbIBOOAUNTCH
CJ10BO «HET»

[Mpumepbl nCnosib3oBaHUA NPOrpamMmbl:
1. PeweHue ypaBHeHns x> —S5x+6 =0
BeeguTre a, b, c: 1 -5 6
x1=4.791288 x2=0.208712
2. PelweHnne ypaBHerust x° +x+6 =0

Beegure a, b, c: 1 1 6
Hew.
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[MpoueAaypbl

© K.KO. lNonskos, 2017 http://kpolyakov.spb.ru



Python, 9 knacc

[1Ba TMna noanporpamMmm

106

[lognporpammel

N

[Tpouenypbl

DyHKUMN

BbIMOSTHSAOT OENCTBUS

e Mpoueaypa nnu dMyHKUNSA?

+ BO3BpaLLaloT HEKOTOPLIN
pesynerar

a) PUCYET OKPYXHOCTb Ha dKpaHe

6) onpegensieT nnowagdb Kpyra

B) BbIYUCISIET 3HAYEHME CUHYCa Yyrna

) UBMEHSIET PEXUM paboTbl NporpaMmmel

[1) BO3BOOUT YUCIIO X B CTEMEHDb Y

€) BKIIIOYaEeT ABuraTenb aBTomobuns

) NPOBEPSAET OCTaBLLUEECH KONM4ecTBO beH3nHa B bake
3) N3MepseT BLICOTY MNosfieTa caMmoneTa
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[lpocTan npouenypa

define — onpegennTb

9 YTo penaet?

prlnt ( L " )
. BbI30B
printLine () npoLeaypbl
Kakme-T10
ornepaTopb!

@ = MOXXHO BbI3blBaTb CKOJIbKO YyrogHo pas
= HET AybnupoBaHMa Koaa
= UBMEHSATb — B OAHOM MecCTe
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JIHnm pa3Houn ANUHLI

108

def printlLine5() :
print ("SI N--")

def printlimelO () :
print('¢¥FN-——-——-———--- ")

def printLinelO () :
print ("-"*10)

9 Kak yny4ywmnTb?

napameTp
npoueaypbl

def printlLine( n ):
print("-"*n)
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[lpouenypa c napameTpom

MapameTp — BenuyinHa, ot
KOTOPOW 3aBUCUT
paboTta npoueanypsobl.

9 YTto npenaet?

def printLine( n ):

printLine (10)

printLine (7) ApPrymMeHT — 3Ha4yeHue
printLine (5) napameTtpa npwu
printLine (3) KOHKPETHOM BbI30BE.
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HecKkonbKo napamMeTpoB

CUMBOJIbHasA CTPOKa
9 YT0 nameHmnocob?

def printLine(c, n):
print (c*n)

9 Kak BbI3biBaTbh?

printLine( "+", 5 )

printLine( "+-+", 5 )

printLine( 5, "+" )
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B opyrux siabikax nporpaMmmMmmMpoBaHuns

Nackanb:

procedure printlLine(c: string; n: integer);
var 1i: integer;
begin
for 1i:=1 to n do
write(c) ;
writeln
end;
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ESL“JVFMXLH3EJK3X[npKM1NaNMAMpKN&aHVUI
C:
void printLine (int n)
{
int 1;
for (i=1; i<=n; i++)
putchar ("-") ;
putchar ("\n") ;

}
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3agaun

«3»: HanuwunTe npouenypy, Kotopaga npMHUMaeT napamMmeTp —
HaTypanbHoe 4Yncro N — 1 BbIBOOAUT Ha 3KpaH ABe NIMHUN U3
N cumBonoB "-".

NMpumep:

OnmHa Uenoukxkm: 7/

«4»: HanuwunTe npouenypy, kotopast npuHMMaeT oanH
napameTp — HaTypanbHoe 4Yucro N, — 1 BbIBOOUT Ha
9KpaH npsmMoyroribHuUK anuHon N v Beicoton 3
cuMBona.

NMpumep:

InmnHa npsMOyIT'OJNBHMKA: /

0000000

o o

0000000
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3agaun

«5»: HanuwunTte npouenypy, Kotopad BbIBOAUT Ha 3KpaH
KBagpat co ctopoHon N cumsorsos. [1pu 3anycke
nporpamMmmbl N HY>XHO BBECTU C KIaBunaTtypbl.

NMpumep:

CropoHa KBagpaTa: 5

00000

o o

o o

o o

00000
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3agaun

«6»: Hanmwmnte npouenypy, Kotopas BbIBOAUT HA 3KpaH
TpeyronbHUK co ctopoHon N cumsonos. ['lpu 3anycke
nporpamMmmbl N HY>XHO BBECTU C KIaBunaTtypbl.

NMpumep:

CropoHa: 5

o

o]e

o000

o000

00000
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Pekypcus

3adaya. BbiBeCTU Ha aKpaH OBOUYHbLIN KOO HATyparibHOro
yucna.

def printBin( n ):

AnNroputM nepesoaa Yepes3 ocTaTKu:

while n!'=0: 4
print(n % 2, end="") TO I'IOi'I)gj)VITCFI
n=n // 2 NP N = O
011X B 06paTHOM nopsiake!
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UTOObI BbIBECTN ABONYHYIO 3aMUCb YMCIa n, HY>XXHO CHa4yana
BbIBECTU ABOWYHYIO 3anmcb unucna (n // 2), a 3a-

TEeM — ero nocnegH OBOUYHYIO LUAPY, paBHYIO

(n $ 2).

OBOMYHAadA 3anncb Yymcrna 6

— L s 0 UTOobbI pewnTb 3agavy,
&'LO : HY)XHO PELLUTBL Ty Xe 3adady

ans MeHbliero ymcnal!
OBOMYHAs 3annucb Yyncra 3

OTO U eCTb peKypcus!

o UT06bI NOHATL PEKYPCUIO, HYXKHO MOHATL pekypcuto! ©
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PekypcuBHasa npoueaypa

def printBin( n ):
printBin(n // 2)
print(n% 2, end="")

Bbl3blBaeT cama ceod!

PekypcuBHas npoueanypa — 370 npoueaypa, kKotopas
Bbi3blBaeT cama cebs.

t) = =
printBin (6) e UTto nonyunTtca? printBin (6)

printBin (3)
KOHEeYHblI€ Bbl30BbI
printBin (1) GeckoHe © 30

printBin (0)
printBin (0) 9 Kak ncnpaButb?
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def printBin( n ):

PekypcuBHasa npoueaypa
if n==0: return QL‘ITO I'IOJ'IyHI/ITCFl?

printBin(n //2) printBin (6)
print(n % 2)

printBin (6)
_ i PEKYPCUA
printBin(3) 3akaHuMBaetcs!
printBin (1)
printBin (0) 110

print(l % 2)——;::j;/

print(3 % 2)
print(6 % 2)
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3agaun

«A»: HanmwunTte pekypcmBHYIO Npoueaypy, kKotopas
nepesBoaunUT YNCJ10 B BOCbMEPUNYHHYHO CUCTEMY.

NMpumep:

BeenguTe umMcIIO: 66

B BocbMepuuHom: 102

«B»: HannwmnTe pekypcuBHyo npoueaypy, Kotopas
nepeBoanT YMCIO B JIIOOYIO CUCTEMY CUYUCITIEHUS C
OCHOBaHMeMm oT 2 o 9.

NMpumep:

Beegnre umcio: 75

OcHoBaHMe: 6

B cucreMe c ocHoBaHumeM 6: 203
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3agaun

«C»: HannwmnTe pekypcuBHyo npoueaypy, Kotopas
nepeBoanT YNCINO B LLEeCTHaAUATEPUYHYIO CUCTEMY.

NMpumep:

Beegure umcyio: 123

B mecTHanuaTrepmumuHom: 7B

«D»: HannwmnTe pekypcuBHyo npoueaypy, Kotopas
nepeBoanT YMCIO B JIIOOYIO CUCTEMY CUYUCITIEHUS C
OCHOBaHueM oT 2 o 36.

NMpumep:

Beegure umcno: 350

OcuoBaHue: 20

B cucreMe c ocHorBaHumeMm 20: HA
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PYyHKLUU
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YTo Takoe pyHKLUMA?

PYHKUMNA — 3TO BCNoOMoratenbHbI anroputm, KOTOPbIW
BO3BpalLaeT pesynesraT (YMCIo, CTPOKY CUMBOSIOB M Op.).

3ada4a. HanucaTtb pyHKUMIO, KOTOpas BblYUCIIAET cpegHee
apudpmeTnyeckoe OBYX LenbIX Yyncen.

[ uen a, b } Bew 7
NCXOOHble AaHHbIE Avg pe3ynbraT
uenble 9 T
?
def Avg (a , b) . pe3ylibrarta:
return [(a+b) /2 } pe3ynbraTt

doyHKLMN

return — BEPHYTb
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Kak Bbi3blBaTb (DYHKLUIO?
3anucbk pesynbrata B NepeMeHHYIo: 9 T ——

sr=Avg (5, 8) 6.5

x=2; y=5

sr =Avg (x, 2*y+8) 10
BbiBO4 Ha 3KpaH:

x=2; y=5

sr =Avg (x, y+3) S5

print( Avg(12,7) ) 9.5

print( sr + Avg(x,12) ) 12
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Kak Bbi3biBaTb PYHKLUIO?
icnonb3oBaHMe B YCIIOBHbLIX OrepaTtopax:

a=1int(input())
b=int (input())
if Avg(a,b) >5:
print ("Oa'")
else: 9 Korp,g nevaraet «da»?

print ("Her!") ;
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Kak Bbi3blBaTb (DYHKLUIO?

126

Ilcnonb3oBaHWe B LuKNax:
a=int (input())
b=int (input())
while Avg(a,b) >0: BBOA ABYX YNCEJ B
print ("Hew!") OLJHON CTPOYKe
a,b = map(int, input().split())
print ("Yragan!") ;

9 Koroa Hane4daTaeTt «Yragan»?
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B Apyrux fisbikax nporpaMmmMmmpoBaHuns
NMackanb:

function (a, b: integer): real;
begin
d

Avg :=(a+b) /2
end.

127

cneumanbHaa nepemMmeHHas ons
c. 3anucu pesynsrtata yHKLNKU

float Avg(int a, int b)

{
return (a+b)/2.0;
}
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Makcumym u3 gByx (Tpex) uncen

3adaya. CoctaBUTb OYHKLUIO, KOTOpas onpenenser
HamborsnblUuee U3 ABYX LEnbIX Yncen.

uen a, b uen 7

> Max
ncxoaHble AaHHble = pesynberaTt

©

def Max(a, b):
if a >
return
else:
return b

Kak c eé NoMOoLLbIO HANTH
MaKCUMYM N3 TPEX?

return Max( Max(a,b), c )
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Cymma undp umcna

129

3adauya. CoctaBuUTb OYHKUMIO, KOTOPAs BbIYUCIIAET CyMMY
3Ha4YeHnn umdpp HaTypanbHOro ymcna.

def sumDigits( N ):

sum= 0 # Haxkannmeaem cymMmmy c O
while N!'=0:
d=N% 10 # BrHOenmM nocnegnuHionn UNbpPy
sum += d # mobaBmMM K CyMMe

N=N//10 # ymanuMm nocnegHionw unudpy
return sum

Bbi3oB npoueaypsi:

m=int (input())
s =sumDigits( m )
print( s )
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3agaun

«A»: HanmwmnTte pyHKUMIO, KOTOpas BblYUCIIAET CpeaHee
apudPMeTUYECKOE NATU LIENbIX YMCcen.

NMpumep:

Beegure 5 umcen: 1 2 3 4 6

Cpenunee: 3.2

«B»: Hannwmnte pyHKUUIO, KOTOpass HaxXoauT KOSIMYECTBO
undop B 4ECATUYHOM 3anncu Yncna.

NMpumep:

Beegure umcno: 751

KonmnuecTBOo mubdp: 3
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3agaun

«C»: Hannwmnte yHKUMIO, KOTOpas HaxogauT KONM4ecTBO
Hyneun B 4BOMYHOMN 3annUcK 4Yncna.

NMpumep:

Beegure umcno: 75

KonmnuecTBOo HyJNem: 3
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JIlornyeckune pyHKUUMN

JNlornyeckasa pyHKUMA — 3TO PyHKUKUA, BO3BpaLLatoLLada
NIOrMyeckoe 3HayeHus (ga Unm HeT).

* MOXXHO N NMPUMEHSNATbL onepaLnio?
* YCMNELUHO N BbINONHEHa onepauma?
« 06nagatoT N JaHHble KaKMM-TO CBOMCTBOM?
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JIlornyeckune pyHKUUMN

3adava. CoctaBuUTb OYHKLMIO, KOTOpasi BO3BpaLLaeT
«Truey, €Clfin OHa nosny4vmnna YeTHoe YMUCNOo U «Falsey,
€eCInn HeYEeTHoeE.

def Even( N ) :
if N2 == 0:
re True
else;
return False

def Even( N ) :
return (N% 2 == 0)

© K.KO. lNonskos, 2017 http.//kpolyakov.spb.ru



PekypcuBHble pyHKUUN

134

PekypcuBHasa pyHKLUA — 3TO (PYHKLUUSA, KOTOpas
Bbl3bIBAET cama ceb4.

3adaya. CoCcTaBUTb PEKYPCUBHYO PYHKLUIO, KOTOpad
BbIYMCIIAET CyMMY LUMdop Ymncna.

9 Kak cdhopmyrnmpoBaTtb peLleHne peKYPCUBHO?

Cymmy umndop ymcna N Hy>XXHO BbIpasuUTb Yepes CyMmmy
Lndpp apyroro (MeHbLUEero) Ymucna.

Cymma umndp vncna N paBHa 3HayeHuo rnocriegHen Lndpbl
nfc cyMmma umdpp Ymcna, rnosiy4eHHoro otbpacsiBaHMeEM
nocnegHeun Lnapeobl.

. C N .
sumDig (12345) = 5 + sumDig(1234)



Python, 9 knacc 135

PekypcuBHaa (pyHKLUA
Cymma umncbp umcna N

Bxo0: HaTypanbHoe 41cno N. nocnegHas Lmgpa
lllaz 1:d = N % 10
[llae2:M = N // 10 4yncno 6es

nocriegHen uapbl
lllae 3: s = cymma LUudp 4Yucna M A HAEpIE

lllaz 4: sum = s+d
Pe3ynbmam: sum.

e Y10 3a0bINN7? 9 Korga octaHOBUTL?
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Cymma undp umncna (pekypcus)

def sumDigRec( N ):
if N==0: return 0O e3aHeM 3T1T0?

else:
d=N%10
sum = sumDigRec (N // 10)
return sum+d

9 [ e peKypCUBHbIN BbI3OB?
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3agaun

«A»: HannwmnTte normdeckyro yHKLUUIO, KoTopas
BO3BpaLlaEeT 3Ha4YeHne «MCTUHAa», ecnin AecAaTu4Has
3anmckb Yncna 3akaH4dmesaetca Ha undpy 0 nnm 1.

NMpumep:

Beegure umcno: 1230

OrBeT: [Ja

«B»: HannwwuTte normnveckyro oyHKUMIO, KOTOpas
BO3BpalLaeT 3Ha4YeHne «MCTUHa», ecnn nepegaHHoe eun
4YMCNO rnomeLlaeTcs B 8-OUTHYIO SYEUKY NaMSATH.

NMpumep:

Beegure umcno: 751

OrBeT: HewT
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3agaun

«C»: Hanuwmnte normdeckyo oyHKLMIO, KOTOpagd
BO3BpaLLaEeT 3Ha4YeHne «MCTUHAa», eCfin NnepenaHHoe en
4YKMCNO NMPOCTOoE (OenUTCH TOSNbKO HA camMo cebsi N Ha
eanHuuy).

NMpumep:

Beegure umcno: 17

Umcno npocrToe!

NMpumep:

Beegure umcyio: 18

Unucio cocrTasBHoe!
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8. CUMBOJIbHbIE CTPOKW
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YTO Takoe cuMBONbHas CTpoKa?

CumMmBoOnbHasA CTPOKa — 3TO NnocrsiegoBaTtelribHOCTb
CMMBOIJIOB.

*CTPOKa — €ANHbIN OOBEKT
 1NINHA CTPOKN MOXET MEHATLCH BO BpeEMSA paboThl
nporpamMmmsl
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CuMBOJSbHbIE CTPOKM
MpucBanBaHue:

S "Bacsi IIomeJy1 ryJsiTh'"

BBop c knaBuaTtypbil:
s = input()

BbiBOoA Ha 3KpaH:
print (s)

OnvuHa CTpoOKMU:

n = len(s)

length — onnHa
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CpaBHeHMe CTPOK

print ("BeeamnTe napons: ") 9
s = input()

142

Kakoun npaBunbHbIN

_ naponb?
if s == "sEzAm": '

print ("Caymwanckr M ODOBMHYWCH!")
else:

print ("llapose HenpaBMIBHEIL'")

e Kak ogHa cTpoka MOXET ObITb MEHbLLE OPYron?
CTOMUT paHblUe B OTCOPTUPOBAHHOM CIUCKE
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CpaBHeHue CTPOK
sl "nmaporos"
s2 = "mapoxon" QLITO BblBEOET?
if sl < s2:
print(sl, "<", s2)
elif sl == s2: napoBo3 < Napoxon
print(sl, "=", s2) '
else:

print(sl, ">", s2) nepBble oThnuYaroLmecs
OyKBbI

CpaBHuBaem c Ha4yana: rapoBos3 0
B < x!
Iapoxoxn
«B»: kopg 1074
«xX»: koag 1093
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OOpalyeHne K CUMBOJTY NO HOMepPY

print ( s[5]_ ) print ( s[-2] )

0 1 2 ;\\\;\\5///2//;f1en(s)—2]

0 p uw B e T !
s[0] s[1l] s[2] s[3] s[4] s[5] s[6]

0 CunmBOIbl HyMepyTcs ¢ Hyns!

COCTaBUTb «KOT»

s = "mHbpopmaTmka'"
kot = s[-2]+s[3]+s[-4]
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[TlocumBoOnbLHaA oopaboTka CTPOK

s[4] X "a" GCTpOKa HEn3MeHHa!
3adaya. BBeCcTu CTPOKY 1 3aMeEHUTb B HEW BCe DYKBbI «3» Ha
BYKBbI «E». CTPOVIM HOBYIO
sNew = "" CTPOKY!
for i in range(len(s))
if S[l] == """ ;.
sNew += "e" OIS KaXKO0ro
else: CMMBOJIa CTPOKMU

sNew += s[1]
len(s) -1

0 1 2 3 4 5 6

0 p n B 5 T !
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Linkn nepebopa cumBonos

146

— mww
SHCWEESS nepebpathb
for ¢ in s: BCEe CMMBOIbI
if ¢ == "": CTpOKM
sNew += "e"
else:

sNew += cC
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3agaun

«A»: CnMBOSibHada CTPOKa COOEPXKUT TOSTIbKO TOYKN N DYKBbI
«X». HanuwunTte nporpammy, Kotopad 3aMeHAET B TaKou
CTPOKE BCE TOYKU Ha HYNKM 1 Bce OYKBblI X HA €OUHULLbI.

NMpumep:

BeeguTte cTpoky: ..X.XX

Oeomunusm kox: 001011

«B»: Hanuwute nporpammy, KoTopaa B CUMBOMbHOWN CTPOKE:
3aMeHAEeT BCe HYJIN Ha €ANHNLbI U HaO60pOT.
OcTanbHble CUMBOIbI HY’>KHO OCTaBuUTb, KaK €CTb.

NMpumep:

Beegure crpoky: 100albl010c

NuBepcusi: 011a0b0101lc
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3agaun

«C»: BBegute BUTOBYIO CTPOKY N AOMNOSTHUTE €€ NOCIIEAHUM
buToM, KOTOPbIN AOSMKEH ObITh paBeH 0, ecrnn B
NCXOOQHOW CTPOKE YETHOE YMCIIO eanHNL, U paBeH 1,
€CNnn HEYETHOE (B NOMYYMBLUENCH CTPOKE AOSTKHO
Bcerga ObITb YETHOE YMNCIO eanHUL).

NMpumep:

Beegure 6mToByl cTpoky: 01101010110

PesyneprTaT: 011010101100
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Onepauuu co cTpoKkamu
O6beanHeHne (KoHKameHauus) -

sl = "llpuBeT"
s2 = "Bacsa"
s =sl+", "+s2+"!"

"[lpuBeT, Bacs!"

YMHOXeHue:
sb = s + s + s + s + s
S — "AY" -~
= s*5 AYAYAYAYAY

9 UTo nony4mnm?
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Cpe3bl CTPOK (BblaerieHue 4acTu CTPOKMN)

s = "0123456789"

sl = s[3:8] # "34567"
C Kakoro [10 KaKoro
cMMBoOSa (He BKnroyas 8)

s="0123456789"
sl=s[:8] # "01234567"

OT Ha4yara CTPOKM

s="0123456789"
sl=s[3:] # "3456789"

[10 KOHLE CTPOKMU
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Cpe3bl CTPOK
Cpe3bl ¢ oTpuuaTteribHbIMU MHOEKCaAMMW!:

s="0123456789"
sl=s[:-2] # "01234567"

len(s) -2

s="0123456789"
sl=s[-6:-2] # "4567"

len(s) -6 len(s) -2
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Onepauuu co cTpoKkamu

152

YnaneHwue:

s="0123456789"
sl=s[:3]+ s[9:]
"012" "9" |10129"
BcTaBKa:

s="0123456789"
sl=s[:3]+"ABC" +s[3:]

"0l2" "3456789"
"012ABC3456789"
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[Touck B cTpoKax

s ="Bagecr 6r1 Bacst."
n=s.find ( "c¢" ) # n =3

if n>=0:

print ( "Homep cmmBOJNaA", n )
else:

print ( "CuMBOJNI He HaumeH.'" )

HaxoguT nepBoOe crieBa BXoXOeHune
noacTpoku!
[MTonck ¢ KOHLUAa CTPOKMU:
s ="8pgecr 6m1 Bacs."
n=s.rfind ( "c" ) # n = 12
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3agaun

«A»: BBecTu c knaBmaTtypbl B 0O4HYy CTPOKY haMuniunio n um4,
pasgenus nx npodbenom. BeiBecTn nepsByto OYKBY UMEHU C
TOYKOW N NOTOM (paMUNMIO.

NMpumep:

Beegure daMmiamio M MMS:

NBauoe IleTp

I1. N"eaHoOB

«B»: BBectu c knaBmnatypbl B O4HY CTPOKY hamMunuio, UM v
OTYECTBO, pa3genus nx npobenom. BeiBectn doamunuio n
NHUUMan.oi.

NMpumep:

Beenure daMminio, MMST M OTUYECTEBO:

NBauoB Ilerp CeMEHOBMUY

I[1.C. NBaHOB
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3agaun

«C»: BBecTtn agpec anna n «pasobpaTb» €ro Ha 4yacTum,
pasgeneHHble 3Hakom " /", Kaxayto YacTb BbIBECTU B
OTAENTbHOWU CTPOKeE.

NMpumep:

Beenure ampec damna:

C:/®oro/2015/Bankan/shaman. jpg

C:

®o0TO

2015

Bankan

shaman. jpg
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[MpeoOpa3oBaHNA «CTPOKaA» — «YUCIIO»

156

N3 cTpOoKkKM B Umcno:

s="123"

N=int ( s ) ¥ N
s="123.456"
X=float ( s ) # X = 123.456

N3 yncna B CTPOKY:

N=123
s=str ( N ) # s = "123"
s="{:5d}".format(N) # " 123"

X=123.456

s=str ( X )
s="{:7.2f}".format (X)
s="{:10.2e}".format (X)

123

(/)
Il

s = "123.456"
= " 123.46"
s =" 1.23e+02"

= = H
(/)
|
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3agaun

«A»: HanuwunTe nporpammy, KOTopas BblYUCIAET CyMMY OBYX
4yucersn, BBe4eHHY B (opMe CMMBONbLHOM CTPOKU. Bce uncna
uenbie.

NMpumep:

BEenuTe BHpPaxXeHMUEe:

12+3

OrBeT: 15

«B»: Hannwunte nporpammy, KOTopas BblMUCIAET CyMMY TPEX
4ymucen, BBe4eHHY B oopMe CUMMBONbLHON CTPOKU. Bce vncna
uenble.

NMpumep:

BeEenuTe BHpPaxeHMUEe:

12+3+45

OreeTr: 60
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3agaun

«C»: Hannwunte nporpamMmmy, Kotopasi BbIYUCIIAET CyMMY
NPOWU3BOSILHOIO KONM4YecTBa Ynces, BBEAEHHYIO B oopMe
CUMBOJSIbHOU CTPOKWN. Bce uncna uenole.

NMpumep:

BBeguTe BHpaxeHMue:

12+3+45+10

Oreer: 70

«D»: Hannwmnte nporpamMmmy, KOTopas BblYUCIAET BblipaXXeHue,
cogepiKallee ueribie Yncriia N 3Hakm CJ1oXKeHNA U BbIMUTaHUA.

NMpumep:

BeBeguTe BHpaxeHMe:

12+134-45-17

Oreer: 84
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KoHen dpunbma

NMNOJNIAKOB KoHcTaHTUH KOpbeBUvY
O.T.H., yYutenb MHdopMaTUKu
[[BOY COLLU Ne 163, r. CaHkT-lleTepObypr
Kpolyakov@mail.ru
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