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NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

1. Tema:
A3bIk nporpammunpoBaHua Python

A3bIK NporpamMmmmpoBaHua Python — 370 MHCTPYMEHT ANA co3gaHusa NnporpaMm
CaMoro pa3HoobpasHOro HasHauYeHus, JOCTYMHbIV AaXke ANA HOBUYKOB. Ecnu
Bbl y>Ke COCTaBNANM NPOrpaMmmbl U3 610KoB B Scratch, To HayunTbcA NucaTb
nporpaMmbl Ha Python gns Bac 6yaeT HamHoro nerve. [laBanTe CpaBHUM, Kak
BbIFAZAT KOMaHAbl B Scratch u B Python:

< ! s
— M set variable to n variable = 0 <
o b
(=] FaS
(%] (-
change variable by ([} variable = variable +1
TaK BbIMMAJAT UMKIIbI:
. if True:
#cmenare uTO-TO
- =
= 2
g <9 if True: =3
(%] (-9

#cmenaTe uTO-TO
else:
#cmesnaTe uTO-TO

Python-kop nerko unTaeTcs, a MHTepaKkTNBHas 060104YKa NO3BONAET BBOAUTD
NPOrpammbl 1 Cpasy »e NonyyaTb pesynbrart.

Ha ceronHAWHWI leHb Ha 3TOM A3bIKe NULIYTCA NPOrpamMmbl AnA 6aHKOB, Te-
NEKOMMYHUKALMOHHbBIX KOMMaHWIA, MHOTE aHANIUTUKIK PaboTaloT C JaHHbIMM
C NOMOLLbIO0 MMEHHO 3TOro Ai3blKa. bnarofaps NOHATHOMY CMHTAKCMCY HA HEM
Nerko HavyaTb NPOrpPamMMnpPoOBaTh.

[na nporpamMmmunpoBaHuA Ha A3bike Python Heobxogmmo ycTaHoBUTL Gecnnat-
HYI0 Cpefly NpOorpamMMrpoBaHna y ceba Ha KOMMblOTEPE, KOTOPYIO MOXHO 3arpy-
3UTb No agpecy: https://www.python.org/downloads/.

Bmecte c Python Ha KomnbloTep ycTtaHoBUTCA Nporpamma IDLE - cpepna paspa-
60TKM AnA HanucaHuA Python-nporpamm.



A3bIK TPOTPAMMWPOBAHUNA PYTHON

Ina toro yTOO6bI 3aNNCbIBATD, COXPaHATb 1 BbIMOJIHATb Python-KOMaH,D,bl, Heob-
XoAMmo caenatb cnegywuwme warn:

- War. 3anyctutb IDLE

OTKpOGTCFI OKHO KOHCOJ1A, B KOTOPOM Bbl 6y,que BMAETb pe3yJibTaT Ballen npo-
rPamMmbil.
[ Python 3.7.2 Shell — 0O X
File Edit Shell Debug Options Window Help

Python 3.7.2 (tags/v3.7.2:9a3ffc0492, Dec 23 2018, 23:09:28) [MSC v.1916 64 bit
(AMD64)] on win32

Type ’’help’’, ’’copyright’’, ’’credits’’ or ’’license()’’ for more information.
>>>

Ln:3 Col:4

. LWar. Co3pgaTb HOBbII dpain [& Python 3.7.2 Shell

. File Edit Shell Debug Options
ﬂnﬂ3anMCMHOBomnp0rpaMMblHeO6-

XOAUMO CO3[1aTb OTAENbHbIV dpann. Ans 2:9a3ffc

Open... Ctrl+O
s1oro B MeHio File Bbibeprte New File: Open Module..  Alt+M tht?? . 22,
Recent Files ’ g
. LWar. BBecTtn nporpammy Module Brouser  Alt+C
Path Browser
B OTKpbIBLLEMCA OKHE BBeaUTE Bally Save Ctrl+S
Qawva Ac CtrlaShifta<

nporpamMmy, Hanpumep:
print ('Salam’)

4 LUar. CoxpaHuTb nporpammy

B meHio File BbibepuTe Save As, 3agaiiTe HOBOe UMA ANA Bawero ¢parna n Ha-
XmuTe Save. Mbl pekomeHyem Bam npeasapuTenbHO co3gaTb nanky My scripts
N COXPaHATb Tya BCe CBOM NMPOrpammbi.

5 LWar.3anycTutb nporpammy [& salam.py

I File Edit Format Run Options Window Help
B meHio Run Bbibepute Run Module . - G

(MM60 MOXKHO NPOCTO HaxkaTb Obl- Check Module __Alt+X
Run Module F5
CTpyto Knasuwy F5)

foToBo! B camo KOHCONM Bbl JOMKHbI yBUAETb COOOLLEHNE:
>>>
Salam!



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

Cnocob6, npn KOTOpOM NporpaMmmMa CHayana 3anucbiBaetca B gpann (06bIuHO
NMeoLWNI paclinpeHne .py) 1 NpK 3anycke NCNOSTHAETCA LeNIMKOM, Ha3blBaeTcA
NporpaMMHbIM pexnmom. Takor nporpaMmMHbI Gparn Ha Python Ha3sbiBaeTcA
CKpUNTOM (OT aHrn. script — cueHapui).

v OMPEAENEHUA
B Python Tak»e 6bIBaloT MycTble MporpaMmbi, l

KOTOpble He COAepP»KaT H OQHOro onepaTopa WnTepnperatop - 570
(komaHgpbl). YacTo 310 KoMmeHTapuu (MrLyTcA
nporpamMmma, Kotopas 4um-

nocne 3Haka #) — NoACHeHNA, KoTopble He obpa-

TaeT Bally NporpamMmmy 1
6aTblBalOTCA NHTEPMNPETATOPOM.

BbIMONHAET COAepKalLu-

#3To nycras nporpamma €Csl B Hel MHCTPYKUUN.

QOyHkuyun B Python

B Python ecTb MHOXeCTBO GYHKLNIA, NPY BbI30BE KOTOPbIX MPOrpamMmMbl BbiNos-
HAIOT cofeprKallmecs B HAX KOMaHAbl.

C print () ) input () ) randint () )
OyHKUMA print BbIBOANUT . .
nHdopMaLMio Ha 3kpaH. OHa OyHKUuA input, HaNPOTWB, OyHKUMA randint Bo3Bpa-
MOeT BbIBOAVTH Kak 3Haue- MO3BOJIAET MO/b30BaTeNtO LaeT clyyaiHoe YnCo 13
HINA NepeMeHHbIX, TaK 1 BBECTU [JaHHbIe ANIA MPOrPamMmbl. OnpeAeneHHOro AvanasoHa.

3HayeHunA Bblpa)KeHVIl‘/'I.
*B ckobKax yKa3blBaeTCA 3HaYeHMe, C KoTopbiM OyaeT paboTaTb 3Ta GyHKUUA.

QOyHKUMA print BbIBOAWT HA SKPaH CYIMBOJIbI, 3aK/TIOUYEHHbIE B anoCTPodbl
NN B KaBbluKK. Mocne BbINOHEHMA 3TOW KOMaHbl MPOVCXOANUT aBTOMaTUYe-
CKUIA Nepexop Ha HOBYIO CTPOKY.

Mepementibie @ omemsmea
Hanuwem aJlfOPUTM MpPOorpamMmbl, KOTO- nepemeHHaﬂ — 3TO BEJINYNHA,
[paA BbINOJIHAET CNNOXKeHME ABYX UNces: KOoTopas UMeeT UMA, TUM U 3Ha-

1) 3anpalumBaeT y nonb3oBarens yeHue. 3HaueHne NnepeMeHHom

ABa LenbIX Yncna; MOXET U3MEHATBLCA BO BPEMS

2) cknapblBaeT nx; BbIMOJIHEHMA NPOrPaMmbl.

3) BbIBOAUT pe3ynbTaT CJIOKEHUA.

B yCnoBumn NoABUNNCb AaHHbIE, KOTOPbIE HY>KHO XPaHNTb B MaMATN. Ina storo
NCNonb3yoT NepemMeHHbIE. I'IepemeHHaﬂ (kaKk 1 nobas suenka NamaTn) MoXeT
XPaHUTb TOJIbKO OOHO 3HAa4Y€HNe. anI 3alncn B Hee€ HOBOIO 3HaY€HNA, Npebl-
ayuwee CTMpaeTca n ero y»ke HMKak He BOCCTaHOBUTD.



A3bIK TPOTPAMMWPOBAHUNA PYTHON

B A3bIke Python nepemMeHHble CO34al0TCA B NaMATU NP NepBOM NCMOJIb30Ba-
HWW, TOYHEE, NPU NPpUCBanBaHUN MM NepPBOHaYa/IbHOIO 3Ha4Ye€HUA.

Hanpumep, npu BbINOAHEHNX onepaTopa NpYCcBanBaHUA:
a=14

B MaMATUN CO34aETCA HOBAsA NepeMeHHas nod UMeHeM a (06 beKT TuMa «Lenoe
uncno»). Mo 3ToMy UMeHU Ternepb MOXXHO OyfeT 06paLLaTbCA K NepeMeHHON:
CUMTbIBATb U M3MEHSITb €€ 3HaUYeHMe.

B menax nepeversixmorwoucrons- (YRR

30BaTb NATUHCKNE OYKBbI (CTPOYHbIE 1

3arnaBHble 6yKBbl pa3nmyatoTca), uudbpbl n MMA nepemeHo He MOXeET
3HaK NOAYEPKNBAHNA «_». HauMHaTbCA C UNPPBbI, MHaye
’KenatenbHo gaBaTb NePEeMEHHbIM COOT- TpaHCNATOPY GYAET CIOMKHO
BETCTBYIOLLME MEHa, YTOObI MOXKHO 6bINo Pa3NNUUTb, rae HauMHaeTCA
Cpa3y NOHATb, KaKyl POJib BbIMOJHAET Ta MM$, a rge — Yncno.

Unn nHaAa nepemeHHasn.

Tun nepemeHHon B Python onpegenaetca aBTomaTnuecku. lMogpobHee o Tmnax
nepemeHHbIX Mbl MOFOBOPYM B CriegyloLien Teme.

[nA HancaHWs anropuTMa HaM HYXKHO PeLLnTb TPY NoA3ajaun:

. BBECTW ABA YMCIIa C KNaBMATYypbl 1 3anncaTb UX B NepemMeHHble (Ha30BeM
nxaub);

. CNIOXKWTb 3TV [1Ba YNCHA U 3anncaTb Pe3yfbTaT B TPETbIO NEPEMEHHYIO C;

. BbIBECTU 3HaUYEHMe NepemMeHHO € Ha SKPaH.
[lnA BBOAA 3HAaUEHNA NepeMeHHON NCMoNb3yeTca onepaTop input:
a = input()

Mpw BbINOMIHEHWM 3TON CTPOKU CcCTeMa ByaeT oxKmaaTb BBOAA C KnaBuaTypbl
3HauyeHVA anA nepeMeHHoN a. [Mpv HaXkaTum Knaesuww Enter 3To 3HaYeHne
3anuueTcs B NepeMeHHyIo a. [pu BbI3oBe onepaTtopa input B CKOOKAX MOXKHO
3anvcaTb cOobLeHMe-MOACKA3KY:

a = input ('BBeguTe unemoe umcio: ')
CnoXxutb ABa 3Ha4YeHWNA M 3anNncaTb pe3ynbTaT B NepeMeHHYI0 € O4YEHDb MPOCTO:

c=a+b



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

CMMBON «=» — 3TO OMepaTop NPUCBAVBAHNSA, C Er0 NMOMOLLbIO N3MEHSAIOT 3HaYe-
HVe nepemeHHON. OH BbINONHAETCS Cliefyowmm 06pa3oM: BbIUMCIAETCA Bbipa-
KEHMe CnpaBa OT CUMBOJIA «=», @ 3aTeM pe3yNbTaT 3aM1CblBaeTCA B NEPEMEH-
HY'0, 3anrcaHHyto cneBa. [loaTomy, HanpumMep, onepaTop

i = i + 1,yBennuymBaeT 3Ha4YeHNe nepemeHHon i Ha 1.

BblBECTV 3HAUEHME NepPeEMEHHON € HA SKPaH ONepaTopoM print:

print (c)
Bca nporpamma:
Mporpamma Ha Python Pe3ynbrat BbIBOAA Ha SKpaH
a = input ('BeBemuTe uenoe umcio: ') BBepgute yenoe uncno: 2
b = input ('BeeguTe uenoce umcio: ') BBer"-e Lenoe 4ymcno: 3
c=a+b
. 23
print (c)

MbI BUANM, YTO ABa YMCNA HE CITIOXKUNNCD: nporpamMmma npocTto O6'be[J,I/IHI/IJ'Ia nx,
npnnmncaB BTOPYHO CTPOKY B KOHEL I'IepBOVI. nOTOMy 4yTO npun TaKOW 3anncu BBe-
JEeHHble AaHHblEe BOCMPUHMUMAIOTCA OMepaTopoM input Kak CUMBOJIbl, @ HE Yyucna.

YT06bI MICNPaBUTL 3TY OWNOKY, HY>KHO NPeobpa3oBaTb CUMBOJIbHYIO CTPOKY,
KOTOpas noslyyeHa nNpu BBOAE, B LiefIoe YMCNo. ITO AeNaeTca C MOMOLLbIO GyHK-
uum int (OT aHrN. integer — Lenbin):

a
b

int (input())
int (input())

Bo3morkeH ewe ogviH BapuaHT: oba uucna BBOAATCA HE HA Pa3HbIX CTPOKaX, a B
oaHowm CTPOKe Yyepes npo6en. B sToMm CJly4dae BBO[ BbIMOJIHAETCA CNNIOXKHEE!

a, b = map (int, input() .split())

map() - npumeHAeT GYHKLUMIO KO BCEM 3/IEMEHTAM CMUCKA; B HAaLLEM Cilyyae 3TO
dyHKUMA int(), KoTopaa npeBpallaeT CTPOKY B LieNI0e YKCIO;

split() — ctpoka pa3pesaertca Ha yacT No Npobenam; B pe3ynbraTe NosyyaeTca
Habop 3HaueHU (CNNCOK).

B pe3ynbraTe nocne pabotbl pyHKUMM map Mbl MOSyYaeM HOBbIV CMNCOK, CO-
cToALWmMn yxe n3 uncen. NepBoe BBegeHHOE YnCO (NepBbI SN1EeMeHT CrCKa)
3anuncbiBaeTCA B NEPEMEHHYIO @, @ BTOpPOe — B NepeMeHHyio b.



A3bIK TPOTPAMMWPOBAHUNA PYTHON

3anuwem NporpamMmmy ¢ y4eToM PacCMOTPEHHbIX GYHKLMIA:

Mporpamma Ha Python Pe3ynbtat BbIBOAA Ha JKpaH
a, b = map (int, input().split()) 2 3
c=a+b 5
print (c)

Tenepb NnporpaMma paboTaeT NPaBUIbHO — CKNAAbIBAET ABa YMCa, BBEAEHHbIX
c KnaBuatypbl. OgHaKo Yy Hee eCTb [iBa HeaoCTaTKa:
1) nepen BBOAOM AaHHbIX NONb30BaTeSIb HE 3HAET, UTO OT Hero TpebyeTcs
(CKONMbKO UMCeN HY>KHO BBOAWTb 1 KaKUX);
2) pe3ynbTaT BblAAeTCA B BUAE UNC/A, KOTOPOE HEM3BECTHO YTO O3HAYaeT.

[na Toro yTo6bl NOCTPOUTL AUANOT NPOrPammbl C NONb30BaTENEM, MPOTrPammy
MOXHO 3anucaTb Tak:

Mporpamma Ha Python Pe3ynbrat BbIBOAA Ha SKpaH
print ('BeemmTe mBa uensx uUmMcia: ') BBepguTe gBa uenbix yncna:
a,b = map(int, input().split()) 2 3
c=a+b
print (a,'+',b,'=',c,sep="") 2+3=5

HO,D,CKa3Ky ONnA BBOAA Bbl MOXeETe CieJ1aTb CaMOCTOATEJIbHO.
anI BblBOAE pe3yJibTaTa HYXKHO BbIBECTW 3HAYEHNA TpeEX NepeMeHHbIX 1 Ba
CMMBONA: «+» N «=», KOTOPblE pa3fenATcsa B onepaTtope print:

print (a, '+', b, '=', c)
Ana Toro uto6bl ybpaTh NuwHKMe npobenbl, B onepatope print UCNOJb3yeTca
TaK Ha3blBaeMblIl pa3genntenb (UNK cenapaTtop, aHr. separator) — sep.

print (a, '+', b, '=', ¢, sep = "")

346eCb Mbl yCTAaHOBUAM NYCTON pa3genuTens (MyCcTyto CTPOKY). B KauecTse pasgenu-
Tensa MOXKHO yKa3aTb 060l 3HaK. K nprumepy, ecnv ykasatb sep = '* ' B KOMaHze:
print (1, 2, 3, 4, sep ="'*")

TO Ha 3KpaHe Mbl YBUAMNM: 1*2%3%4%

KOMNbIOTEPHbIA NPAKTUKYM:

HaH UHmepeai spemeHu 8 Yacax, MuHymax u CeKyHaGX. Hanuwume
npoepammy, Komopdas onpeaenum mom e uHmepaea’i 8 CeKyHaGX.



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

2. Tema:
Tunbl AdAdHHDbIX N onepaunn Haag HNMN

Mpexae yem NCNONb30BaTb NepeMeHHble, faBaliTe pa3bepemca ¢ TMnamum
AaHHbIX. Habop gonycTMbix onepayunin 3aBMCcUT OT BbIGPAHHOIO BaMu TUNa.

Tunbl gaHHbIX
Mepeuncnum OCHOBHbIE TUMbI faHHbIX B A3blke Python:

int — Uenble 3HAYeHus;

float — BeleCTBEHHble 3HaYeHUsA (Yncna C APOOHON YaCTbio);

bool — nornyeckue 3HauyeHus, True (McTUHa, «aa») nnn False (noXb, «HeT»);
str — CUMBON WM CMMBOJIbHAA CTPOKaA, TO eCTb LIEMOYKa CUMBOJIOB.

Llenble nepemeHHble B Python MoryT 6biTb CKONbKO YrogHO 60MbWwmmu (1w,
Haob0pPOT, MaNIEHbKMUMU, €CNN peyb NAET 06 OTpULATENIbHbIX YMCaX): UHTep-
npeTaTop aBTOMATNYECKM BblaenseT 061acTb NaMATM TaKOro pa3mepa, KOTopblii
Heo6XoAMM LA COXPaHeHMs pe3ynbTaTa BblumcneHui. loatomy B Python nerko
TOYHO BbIMOJHATb BbIUNCIEHNA C 6ONbLINM KOTMYECTBOM 3HauaLLmX Lndp.

Mpwn 3anncK BeLeCTBEHHbIX YMCeN B MporpaMmme, Lenyio 1 ApobHyio YacTb pas-
AenAT He 3anAToNn, a Toukoun. Hanpumep:
x = 123.456

Jlornyeckme nepemeHHble OTHOCATCA K TUMY bool U NPUHUMAIOT 3HAYEHNA
True (MCTWUHA) NN False (NOXb).

Mporpamma Ha Python Pe3ynbtat BbiBOfA HA IKpaH

10

3 ¢=3.3333333333333335
a/b

rint ('c =', float (c))

‘g oo

10

c = a/b c=True



TUMbl AAHHbIX N ONEPALWN HAOQ HAMU

ApundmeTnyeckune BbiparkeHNA v onepayum

B Python mMokHO BbINONHATB Nt06bIE aprdMeTUecKre onepayunn.
ApurdmeTnyeckme BbiparkeHUA 3anmncbiBalOTCA B CTPOUKy. OHM MOTyT copep»KaTb
yncCna, UMeHa NePEMEHHbIX, 3HaKN apuPMeTMUECKMX onepaunii, Kpyrible CKO6-
K1 (ana n3meHeHna nopsagka AeNCTBUN) 1 BbI30Bbl PyHKUMIA. Hanprmep:

a=(c+5-1) /2 *d

Mpu onpeneneHnmn nopaaka AeNCTBUN NCNOMb3yeTCcA NPUOPUTET (CTapLUNH-
CTBO) onepauuii. OHM BbINONHATCA B C/iefyioLllem nopaake:

. AeNCTBMA B CKOOKaXx;

. BO3BefeHMe B cTeneHb (*¥*), cneBa Hanpasgo;
. yMHOeHwue (*) n genenue (/), cnesa Hanpaso;
4

CNloXKeHne " BblunTaHne, cnieBa Hanpaso.

PaBHOCUNbHbIE 3aNKCK BbIpaXeHuit

a=b=0 b
a
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Hy>HO NOMHWTb, UTO pe3ynbTaT AesieHraA (onepaumm «/») — 3TO BeLeCTBEHHOE
UnCno, faxe ecniv AeNNMOe 1 SENUTENb — LieNble U AeNATCA APYT Ha Apyra Haueno.
YT06bI NONYUNTb LENbIV pe3ynbTaT AeNeHUA LesblX YNCen, NCMONb3yIoT one-
paTop «//». YToObl BbIAENNTb OCTATOK OT AeSIeHA, MCNOb3YT onepatop «%»
(OHU VMEIOT TaKOW e NPUOPUTET, KaK YMHOXEHME U fieNeHne):

Mporpamma Ha Python Pe3ynbrat BbIBOAA Ha SKpaH
d = 85 8
a=d// 10 #=8 5
print (a)
b=d% 10 #=5
print (b)

Ina OTpULaTe/IbHbIX Yucen:

print (-7 // 2) -4
print (-7 % 2) 1



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

C TOUKM 3peHna Teopumn Ymcesn, OCTaToK — 3TO HeoTpuLATeNIbHOE YNCNO, NO3-
ToMy -7 = (-4)*241, TO eCTb YacTHOe OT geneHusa (-7) Ha 2 paBHO —4, a OCTaTOK
paBeH 1.
B Python ectb onepauunsa Bo3BeaeHMA B cTeneHb, KOTopasa 0b603HavyaeTca AByMA
3Be3gouKaMm: «**y». Hanpumep, BbipaxeHue y = 2x°+z3 3anuiueTca Tak:

y = 2%x*%*2 4+ z**3

3ap,at|a 1. Hanuwwure nporpamMmmy anAa BbldMMUCNeHNA nnowaan TpeyrojibH1Ka,
eC/in N3BeCTHbl ero AJinHa OCHOBaHMA 1 BblCOTa.

3 reomeTprn Mbl 3HaeMm, YTO NIOWaAb TPEYrofibHMKa paBHa NPon3BeAEHNIO
MOJIOBMHbI OCHOBaHWA TpeyrosibHMKa (a) Ha ero BbicoTy (h):

= % ah
3Ty GopMyny MOXKHO TakKe 3anmcaTb Tak: s=(a*h)/2.

Tenepb 3anuwem Nporpammy 1 BBELEM B KauecTBe Npumepa 6 M Kak 4JiviHy
OCHOBaHMSA, a 4 CM KaK BbICOTY TPeyrofibHUKa.

Mporpamma Ha Python Pe3ynbtat BbIBOJja Ha IKpaH
a = float(input('Beemmrre sHaueHne ocHoBamsi: ')) BeeguTe 3HaueHMe OCHOBaHMA: 6
h = float (input ('Beemrre SHauenne BEICOTH: ')) BeeguTe 3HaueHMe BbICOTHI: 4
s = (a*h)/2 OtBeT: s= 12.0
print ('OreBer: s=',s)

CnyuanHble yncna

YTo6bl NONYUNTb ClyyaliHOE Lienoe Ynmcno, cCHavyana 3arpysum B Python ¢yHk-

Unio randint. ﬂ,ﬂﬂ 3TOro ncnonb3yem KoOMmaHay B OKHe KOHCOoWn:
>>> random randint
>>> randint (1, 10)
7

DyHKUMA randint () BbIOPAno c/lyyaliHOE YNCIIO B AMana3oHe OT NepPBOro 0
BTOPOro Yncna B ckobkax. B Hawem npumepe oHa Bbibpana uuopy 7.

CraHpapTHble GyHKLUN

BonblUMHCTBO CTaHAAPTHBIX GYHKLMI A3bika Python pa36uTbl Ha rpynnbl No Ha-
3HauYEeHMI0, KaXkaas rpynmna 3anvcaHa B OTAeNbHbI Gpaiisi, KOTOPbI Ha3blBAETCS
mopaynem. Matematuueckne ¢pyHKLUN cobpaHbl B Moayse math.



TUMbl AAHHbIX N ONEPALWN HAOQ HAMU

ﬂ,ﬂﬂ NOAKJTDYEHWNA 3TOIro MoAyNiA NCNOJIb3YyeTCA KOMaHAa MMIMOPTa (3arpy3Kl/|
Moayna) — importmath.

Hwxe npepcTaBneH HeKOTOPbIN GyHKLMOHAN Ansa paboTbl C Yncnamu:

Komanpa BbinonHaemoe geictBue

int (x) npviBeAeHe BELLECTBEHHOIO YMCA X K LIeNIoMy, OTOpacbiBaHne
LAPO6HOM YacTu

round (x) OKpYyr/eH1e BeleCTBeHHOrO YMCNa X K 6avKaiiluemy Lenomy
ceil (x) OKpyrieHue oo 6avKaniuero 60MbLWero Yicna
floor (x) OKpYyr/eHne BHN3
abs (x) BblUMC/IeHre Moayns Yncna (abcontoTHON BeNNUYNHDI)
sgrt (x) KBa[paTHbIN KOPEHb YnNCia X
sin (x) CMHYC X (X YKa3blBaeTca B pagmaHax)
cos (x) KOCMHYC X (X YKa3blBaeTcA B paguaHax)
tan (x) TaHreHC X (X yKa3blBaeTcs B pagviaHax)

nna o6pau.|,eH|/|ﬂ K (I)yHKLl,VIFlM NCnonb3yeTcd TOYEYHAA 3annCb: YKa3blBatloT UMA
MoAayJsiaA N 3aTeM Yepe3 TOYKY Ha3BaHMe (I)yHKLI,I/Il/IZ

print (math.sqgrt(x))

Mporpamma Ha Python Pe3ynbrat BbIBOAA Ha dKpaH

x = 25

print (math.sqrt(x)) 5.0

KOMNbIOTEPHBIA NPAKTUKYM:

1) JaHa memnepamypa 8 2padycax Lenecus. Hanuwume npozpammy
0714 8bIYUC/IEHUA cOOMBemcmaytouweli memnepamypel 8 2padycax
Oapetezetima. ®opmyna nepesoda — tF = 9/5 * tC + 32

2) Hanuwume npoz2pammy 0715 8bI4UC/IEHUSA 3HAYEHUS 8bIPAXXEHUS:

(a+ b)*c+d*§ A

X —
k+p*§+g S




NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

3. Tema:
YcnoBHble onepaTopbl

Bo3morkHoCTH, KOTOpblE Mbl pacCcMOoTpenn A0 3TOro, NO3BONAKT MUCATb
JIUHeliHble nporpamMmmbl, B KOTOPbIX ONepaTtopbl BbINOJTHAKTCA NoC/sieoBaTe/ibHO
Apyr 3a gpyrom, n nopaaok mx BbINOJHEHNA HE 3aBUCUT OT BXOOHbIX OAdHHDbIX.

B 60nblUMHCTBE peanbHbIX 3afa4 NOPAAOK AENCTBUI MOXKET HECKOJbKO 13Me-
HATbCA, B 3aBUCUMOCTM OT TOTO, KaKne JaHHble NOCTYnun.

/13 Kypca 6 kKnacca Bbl MOMHUTE, YTO €C/IN BO3HMKAET BbIOOP MeXXAay ABYMSA
BapuaHTamu LeCTBUIA, TO AN 3anmnCy TaKOro anropyuTMa UCnosb3yeTca KOH-
CTPyKUUA BeTBMeHNA. BeTBneHune B Python peannsyeTtcs ¢ NOMOLLbIO YCNOBHbIX
onepaTopoB. B 3aBUCMOCTI OT 3HaUEHUS, YCIIOBHbIE OMEepaTopbl HAMPABNAIOT
nporpammy no ogHoMy 13 nyTein. Hanpumep, nporpamMma Asia CUCTeMbl MoXap-
HOW CUIHANM3aLMn AO/MKHA BblAaBaTb CUrHa TPEBOTW, €C/IN AaHHbIe C AaTuk-
KOB MOKa3bIBaOT MOBbILLEHNE TEMMEPATYPbI UM 3aAbIMIIEHHOCTb.

YcnoBHbI onepaTop NO3BOJIAET CHayaNa NPOBEPUTL YCIIOBUE U TONIbKO
NOTOM NPUHATL peLleHne 06 NCNOHEHUN U HE NCNONTHEHN AaNlbHENLWNX

NHCTPYKUMIA. YTOObI MOHATDL, Kak paboTaeT onepaTtop i £, pacCMOTPUM TUMNNY-
Hble 3aJjlaum Ha NPOBEPKY YCI0BUI 1 BbIGOP.

3apgava 1. Hanvwem nporpammy, paspeLuatoLLyio JOCTYN TONbKO A TeX, el
BO3pacT cTaple 21 roaa.

a = int(input('BBemuTe cBOM BOSpacT: '))
a >= 21:
print ('JocTyn paspemeH')

print ('JocTyn BanpemeH')

Hauano kaxgon «BeTBu» nporpamMmmbl obo3HauaeTcA ABOEeTouMEM «:». YCroBue B
onepartope 3anuncbiBaeTcs 6e3 ckobok.

Ecnu ycnoBue, 3anncaHHoe Nocne onepartopa i £ BEPHO (MCTUHHO), TO 3aTem
BbIMOJIHAIOTCA BCE KOMaHAbI (610K KOMaH[), KOTopble pacrnonoXeHbl 40 APYro-
ro yC/loBHOro oneparopa . Ecnun e ycnoBue nocne i £ HEBEPHO (NOXKHO),
BbIMOJTHAIOTCA KOMaH/bl, CTOALLME Moc/e . B Hawem npumepe, ecnm yka-
3aTb BO3pacT — 13, TO UCMONHUTCA MHCTPYKUWMA, 3aNnCcaHHas nocne :, TO
€CTb AOCTYN OyAeT 3anpeLleH.



YCJIOBHbBIE OMEPATOPbDI

B Python BaxHy0 posib MrpatoT CABMIM ONEepPaTOPOB OTHOCUTESIbHO NIEBOMA
rpaHuupl (oTCTynbl). O6paTHTe BHUMAHMWE, UYTO CJIOBA if U HaUYMHAIOTCS Ha
OZJHOM YPOBHe, a BCe KOMaHAbl BHYTPEHHVX 6JI0KOB CABUHYTbl OTHOCUTENBHO
3TOrO YPOBHS BNPaBO Ha OHO 1 TO Xe paccToaHmne. [Ins caBura Mcnosnb3yoT
CUMBOJbI TAbYNALMN: OOHO HaXKkaThe Ha Knasuwy Tab unu yetbipe npobena.

Ecnn Heob6xoanMo BBECTN HECKONBKO anbTEPHATMBHbIX YCIOBUIA, TO MOXHO
NCNONb30BaTb AONONHUTENbHbIE 6/TOKK (cokpaleHHoe oT ),
nocsne KOTOporo naet 610K MHCTPYKLNIA.

amint (input (' Beesme cnoit mospace: 1) {0 IR

a >= 21:
print ('JocTyn paspeweH') B Python B koHLe 3a-
a >= 18: rOJIOBKOB NHCTPYK-
print ('JocTyn uacTuUuUHO paspeleH') LUK C YCNOBHbIM
: onepatopom Bcerga
print ('HMocTyn sanpemwen') CTABUTCSA BOETOUME.

OnepaTtopbl cpaBHEHUA

OI'IepaTOpr CpaBHEHNA NO3BONAKOT HAM CPABHUTb MEXAY cobor [Ba 3Ha4vyeHuA,
roe B pe3ynbraTte BbIBOANTCA 3HAYEHUE — nn6o True, nnbo False.

Marexﬂ:::ckuﬁ Onepatop Python 3Hauenme Npumep Pesynbrar
< < MeHblue, yem 1<2 True
> > bonbLe, uem 1>2 False
< <= MeHbLue nnn paBHo 1<=2 True
= >= bonbue nnn pasHo 1>=2 False
— == PaBHO 1== False
* = He paBHO 11=2 True

3apaua 2. KomnaHuma npoBogMT onpoc obLeCTBEHHOro MHEHUA N ee NHTepe-
cytoT ntoaun B Bo3pacte ot 20 go 70 net BkNtounTenbHo. HyXHo HanncaTb npo-
rpammy, KoTopas 3anpaluvBaeT BO3PaCT NPeTeHAEHTa 1 BblAAeT OTBET: «MOAXO-
AVT» OH UK «HE MOAXOAMUT» NO 3TOMY MPU3HAKY.

MycTb B nepemeHHON v 3anucaH BO3pacT. Toraa Hy»KHbIn GparMeHT NporpamMmbl
OyneT BbIrnAfeTb TakK:



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

v >= 20 v <= 70: 3
print ('momxomar') ./

. : : = NpUCBanBaeT 3HavyeHne
print ('me nomxomwuT') .
ANA nepemeHHon (ecnm a = b, To
B a3bike Python pa3pelueHbl ABONHbIE a CTaHOBUTCA TeM e, uton b );
HepaBeHCTBa, Hanpumep: oa AT 183 3HAYE
== BHMBAeT [Ba 3Haye-
A<B<C: P A
HuA (ecnn a==Db, To 3710 3anpoc
03HayvaeT TO »Ke CaMoe, YTo 1 2 CpaBHEHME orbaMMa
H BHEHVe, 1 Nporpamma Bbi-
A<B B < C: P porp

pacT pesynbrat True unum False).

3apgava 3. 3anvwem nporpammy rno
coxpaHeHuto palina C NCnonb3oBaHNEM YC/TOBHbIX ONEPATOPOB 1 ONepaTopoB
CpaBHEHUA:

ans = input('Bm xoTuTe coxpaHuTe dpanun? (ma/Her)')

ans == 'ma':
print ('BufepuTe mnamnky nAJsI COXPaHEHMsS ')
ans == 'meT':

print ('Janxsle ByOoyT yTEepsiHE AN OajlbHEMUIST'O MCIOJIBLSOBaHMS ')

print ('Ommbka. Taxoro BapmaHTa OTBEeTa HeT')

Pe3ynbtat BbiBOfAa OyAeT 3aBUCETb OT TOrO, KAKOW OTBET Obifl BbIOPaH: «a» U «HET»:
Bapuanr 1: BapuaHr 2:

. bl XOTUT XpPaHUTb Gann? HET) HeT

Bbl xoTuTe coxpaHuTb pann? (ga/HeT) aa DI L R RV B

[laHHble 6yayT yTepsHbl AN AajbHenLe-

BbiGepuiTe nanky ans coxpaHeHus
ro NCroJb30BaHNA

KOMNBIOTEPHBIN MPAKTUKYM:

1) JaHbl mpu yucna. Hanuwume npozpammy, Komopas 861800UM KO-
yecmaeo 0OUHAKOBbIX Yucesl 8 3moli yenouke.

2) [laHbl 0nuHbl mpex ompe3Kos. Hanuwiume npozpammy, Komopas
nposepsAem, Mo2ym Jlu OHU A8/IAMbCA CMOPOHAMU MpPeY20s1bHUKA.

3) JaHo HamypasneHoe Yucsio. Onpedesiume, 6ydem /iU 3Mo YUC/Io:
4emHbIM, KPAMHbIM 4.

4) Hanuwume npozpammy no obmeHy 8a/110Mbl 8 COMAx, 00/1/1apax u espo.



LUKNbl WHILE N FOR

4. Tema:
Liuknbl while n for

LIMknbl ABAAIOTCA TaKOW Xe BaXKHOW YaCTblo NPOrpamMmmMnpOBaHuA, Kak yCnoB-
Hble onepaTopbl. C nx MOMOLLBbIO MOXHO OPraHMN30BaTb MNOBTOPEHNE HEKOTOPDIX
yacTen Koga. B Python ana 3anncm umMknoB ncnonb3yroTca 2 Buaa KOmaHa;:
while 1 for.

Uukn

While nepeBoauTCa C aHIMUINCKOrO Kak «MOKay», TO eCTb LMK (6510K KOMaHL)
BbIMOJIHAETCA [0 TeX MOp, MOKa He BbIMOJIHUTCA 3aaHHOoe ycnioBue. [1na 3Toro
B HauaJsie oyepeHOoro Lara LuKsa BbINMOJIHAETCA NpoBepKa ycnosus. [lostomy
OHO Ha3bIBaeTCA LMKIJIOM C MPeayCOBUEM.

3apaua 1. 3anuwem nNporpammy Ans BbIBOAA Ha dKpaH Bcex Lieblx umcen ot 1 ao 5.

Mporpamma Ha Python Pe3ynbrat BbIBOfA Ha JKpaH
d=0 ;
d<5:
d+=1 Z
print (d) 5

npOBepﬂeTCﬂ npegycioBne Tak: ecjyin B HayasnbHbIN MOMEHT 3HAUeHne nepe-
MeHHown d 6y,u,eT 6onblue nnu [PaBHO 5, UMK He BbINOSIHUTCA HXU OOHOrO Pa3a.

3apgaua 2. PaccMoTpuM NprMep: onpeaennTe KoanyecTso Lndp B 4ECATUYHON
3anucuy Uenoro nonoXKuTenbHoro uncna. bygem npegnonaratb, UTO UCXOQHOE
UMCNO 3aMMCaHo B NEPEMEHHYIO n LIeIoro Tuna.

AnA pelueHra 3aaum HYyXXHO MCMOJIb30BaTb NEPEMEHHYIO — CYETUUK, 3HaUeHVe
KOTOPOW MEHAETCA C KaXAblM HOBbIM NPOXOAOM LMKNa. [Ina nogcyeta KonuyecTsa
LUMPP HY>KHO KaK-TO OTCeKaTb 3TV bl MO OGHOM, C HAYasa UM C KOHLA, KaX-
Ablli pa3 yBeNMUMBasA CYeTUMK. HauanbHoOe 3HauYeHVe CYETUMKA AOSTKHO ObiTb paB-
HO HYJIIO, TaK KaK O BbIMOSIHEHWS anropyTMa eLle He HalfeHO HU OAHON LUndpbI.
YT06bl OTCEUb NOCNEAHIO0 LUPY, LOCTAaTOUHO Pa3feNUTb YNCIO Haueno Ha 10.
Onepauunmn oTceueHns 1 yBeNMUYEHNA CYETUMKA HY>KHO BbINOJHATb CTONBbKO pas3,
CKonbko undp B uncne.

Kak TonbKo pe3ynbraT ouepeaHoro aeneHns Ha 10 6yaeT paBeH Hynio, 3TO U
FOBOPUT O TOM, YTO OTOPOLLIEHA NOCNeHAA OCTaBLWasACs uudpa. Nporpamma Ha



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

Python BbiIrnaguT Tak: count = 0
n > 0:
n=n// 10

count +=1

KonunyecTBo npoxonoB unkia 6yaer paBHO KONMUYECTBY LGP BBEAEHHOMO
unCna, To eCTb 3aBMCUT OT NCXOAHbIX AaHHbIX. ECiv ycnoBume B 3aronoBke LMKna
HUKOra He HapyLlmTcA, UMKn bypeT paboTtatb 6eckoHeuHo fonro. B atom cny-
Yae roBOPAT, YTO «MPOrpaMmMa 3aunKInIacb». YTobbl OCTAaHOBUTb 3aLMKIIEHHYIO
nporpammy, Hy>HoO HaxaTb Ha Ctrl+C B OKHe KOHCONN.

Uukn

Lnkn NoBTOPAET KOMaHAbl HEO6X0AMMOE KONMYEeCTBO pas. [laHHaA KOMaH-
[ia NO3BONIAET cAenaTb NPorpammy KoMnakTHee. PaccMoTpum npegbiayLmin
npuMep C UCNOoJIb30BaHMEM LMK/

Mporpamma Ha Python Pe3ynbrat BbIBOfA HA IKpaH
0
i range (5): 1
print (i) 2
3
4

3pecb nepeMeHHas i (ee Ha3bIBaKOT NePEMEHHOW LMNKIIA) N3MEHAETCA B Anana-
30He (in range) oT 0 8o 5, He BK/toYaAa 5 (To ecTb oT 0 40 4-X BKTIOUYNTENBHO).
Takum o6pa3om, LUK BbINOSTHAETCSA POBHO 5 pas.

ﬂ,]‘lﬂ TOro YTobObI HaM nony4ynTb I/I[ZleHTI/Il—IHbIVI oTBeT (Kak B cnyyae C ), n3-
MeHMM Hallly nporpamMmmy:
PaBHOCuMnbHbIE 3anucun Bblpa)KEHl‘lﬁ Pesynb'ra'r BbIBOAA Ha OKpaH
d=20 i range(1,6) : 1
d <5 : print ( i ) 2
d+=1 Z
print ( d ) 5

3apgava 2. Boiegem cteneHu uncna gsa ot 2' go 2'° (k = cteneHn aBONKN).
PaBHOCUNbHbIE 3anKCK BbIpaXKeHUii

k=1 k range(1l,11):
k <= 10 : print ( 2**k )
print ( 2**k )
k += 1



LUKNbl WHILE N FOR

B NnepBOM BapuaHTe NepemMeHHaa k MNCNONb3yeTCs TPVKAbI: ANA NPUCBOEHUA
HaqaﬂbHOF03HaquMﬂ,ByCHOBMMHMKﬂaVIBTeﬂeuMKﬂa(yBeﬂquHMGHa1l

Bo BTopom BapuraHTe nepemeHHas k 3agaetca Anana3oHom (range) n3 gByx
yYMCen — HayanbHbIM N KOHEYHbBIM 3HAYEHNEM, NPUYEM KOHEYHOE 3HAYEeHNEe He
8X00UT B INAMNa3oH.

LWar n3meHeHnA nepemMeHHON LUMKIa No yMonyaHuio paseH 1. ECin ero Hy»Ho
N3MEHWTb, YKa3blBaloT TpeTbe (HeobsA3aTenbHOE) YUNCNI0 B CKOOKax Mocse CnoBa
range — 3TO HYXXHbI War. Hanpumep, Takon UMK BbIBEAET TOSIbKO HEYETHbIe
cTeneHn ymucna 2:

Mporpamma Ha Python Pe3ynbtat BbIBOAA Ha JKpaH
2
k range (1,11,2): 8
print ( 2**k ) 32
128
512

C KaXKAbIM LIarom LUMKna nepeMeHHas LiMKa MOXeT He TOJIbKO yBeNnumnBaTbCs,
HO 1 yMeHbluaTbCA. [1nA 3TOro HavanbHOe 3HaueHre AOMKHO 6biTb 6onblue KO-
HeYHoro, a war — otpuuaTenbHbim. Cneaylolwas nporpaMmmMa neyvataet Ksagparbl
HaTypasbHbIX Yncen ot 5 go 1 B nopsagke ybbiBaHUA:

Mporpamma Ha Python Pe3ynbrat BbIBOAA Ha SKpaH
25
k range(5,0,-1): 16
print ( k**2 ) 2

1

KOMNbIOTEPHbIA NPAKTUKYM:

1) Hanuwume npozpammy, kKomopads nosiy4ydem 08d yesibix Yucia A u
B u 8b1800UM KBAOPAMBI BCEX HAMYPATILHBIX YUCes 8 UHMep8aase om A
0o B.

2) laHo HamypaneHoe Yucsio. Hanuwume npo2pammy, Komopdads Haxo-
oum cymmy e20 yudp.

3) flaH 6pycok onuHol 20 mempos. Hanuwume npozpammy, Komopas
nocyumaem, KaKkoe MUHUMAJ1bHOE UYes10€e Kolu4ecmao ompe3Kos 0/1u-
Hou 1,5 M u 2 M noslydumcs u3 0aHHO20 bpycKa.



NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

5. Tema:
CnoxHble ycnosus: and, or, not

B nporpammmnpoBaHum BaXKHO yMeTb NpaBuSIbHO BbICTPanBaTb YCoBuUA. Yacto
yCNnoBuA 6bIBalOT CIOXKHBIMU, T.€. COCTOAT M3 HECKOJIbKUX COCTABHbIX YCIOBUN,
COeANHEHHbIX nornyecknmm onepatopamm (ceaskamm) «M», «AJTN» n «HE». B
Python oHM 3anuncbIBalOTCA aHIMNNCKMI CoBamK «and», «or» 1 «not».

Jlornueckunin oneparop (normueckoe ymHoxeHue)

CnoxHoe ycnosue, rae coCtaBHble YCJIOB/A COEANHEHDI CBA3KOWN , BO3Bpa-
LaeT , €CJNIN BCe Bblpar*KeHNA paBHbI . Ecnn e xoTb ogHO 13 Bblpa»e-
HUI NOXHO, TO BCE ycnosune ABNAETCA JIOMKHbIM:

x =5
x < 10 X % 3 ==
print ('True')

print('False')

OTtBeTOM 3a€ecb 6yneT False, noTomy uTo, COrnacHoO BTOPOI YacTn yC10BKA, 3a-
AaHHOe Yyncno 5 He genuTca Ha 3 6e3 ocTaTka. Ecnm 6bl Mbl 3anncanu Bbipae-
HMe Tak: X % 3 == X < 10, TO OHO TaK>e BepHyno 6bl False. OgHako BTOpoe
CpaBHeHMe X < 10 He BbINOHANOCH Obl UHTEPMPETATOPOM, TaK KaK ero Hesayem
BbINONHATL. Begb nepBoe BbipaxeHue (x % 3 == 0) y>Ke BEPHYO NI0Xb, KOTO-
pas, B C/iyyae onepartopa , NPeBpaLLaeT BCE BbIpaXKeHME B NIOXKb.

Jlormuecknim oneparop or (normyeckoe croXkKeHue)

BosBpalyaet True, ecnin xoTs 6bl OAHO 13 BblpaXKeHUN paBHO True:

x =25
x < 10 X % 3 ==
print ('True')

print('False')

OTtBeTOM 3a€ecb 6yaet True, NOTOMY YTO, COrIACHO NEPBO YaCTUN YCIOBUA,
3aflaHHOe Yyncno 5 meHblue 10, XOTb 1 He fenuTca Ha 3 6e3 ocTtaTka. ImeHHo
NO3TOMY, eCNN OAHO 13 Bblpa)keHuni Bo3BpaLlaeT True, TO BTOPOE BbipakeHune
He OLeHMBaEeTCA, TaK Kak onepartop or B 1toboM cnyyae Bo3BpaTut True.



CNNOXHDbIE YCJIOBUA: AND, OR, NOT

Jlormuecknin oneparop (nornuyeckoe otpuyaHue)
YHapHbIii onepaTtop NpeBpaLLaeT UCTVHY B JIOXb, @ TIOXb B UCTUHY. YHap-
HbIl OH NOTOMY, YTO MPUMEHAETCA K OQHOMY BbIpaKeHUIo, CToALeMy nocse
HEro, a He CNpaBa U CNeBa OT HEro, KakK B Cllyyae G1HapPHbIX 7
Bapuaurt 1: Bapuanr 2:

x = 8 x = 8

print ( x < 15) print ( x > 15)

False True

Ecnv B ogHOM Bblpa*xKeH O AHOBPEMEHHO NUCNOJb3YyeTCA HECKONIbKO UMK faXKe
BCe iormyeckme onepartopbl, NpnopuTeT onepau,l/u7| Cﬂeﬂy}OU.l,l/IVIZ

1) OoTHoWeHUA (<, >, <=, >=, ==, |=)
2) not («HE»)
3) and («A»)

4) or («JT»)
[ns n3meHeHUA NopsaKa AENCTBII NCMOb3YIOT KPyriible CKO6KM. PaccmoTpum
npmMmep naMmeHeHnA nopAaka BblYNCIEHUN B CJlydanX, Korga BO3HUKaT CKOOKMU:

Bapuanr 1: Bapuanr 2:
a=4 a=4
b=6 b=6
c=8 c=8
result = c==8 b<a a<?7 result= (c==8 b<a) a<77
print (result) print (result)
PesynpTarT: PesynpTarT:
True False
BrIsICHMM nOueMy : BrIsICHMM nOuYeMy :
c == 8 b< a a<7 c == b < a) a<7
True False True . True False, True
— \ - —
L . False | " True False
False R
C ~ J False
True

BOMPOCHI U 3AAAHKA:

1) C nomowbto onepamopa and cocmasbme 08a C/IOXKHbIX JI02UHECKUX
8bIPakeHUs, 00HO U3 KOMOopbix ddem UCMUHY, Opy20€e — JIOXb.
2) AHano2uYHO 8bINOHUMeE 3adady 1, HO yXKe C oNepamopoM ofr.
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6. Tema:
Cnnckn, KopTexxn n cnosapu

YacTo Ham HY>KHO Jiep»KaTb MHOIO OHOO6Pa3HbIX faHHbIX B oAHOM daline,
HanpyMep, CNMNCOK YYEHNKOB LLKOJbl U HOMepa TenedOoHOB B CNPaBOYHNKE.
B Python Takne Habopbl AaHHbIX MOKHO OPraHN30BbIBATb B CANCKMW, KOPTEXN
n cnoBapw.

Cnucok (list) - 3TO CTPYKTYypa, COCTOALLAA U3 3N1EMEHTOB, PACMONOMKEHHbIX

B onpegenieHHOM nopagke. Kaxkgomy anemeHTy COOTBETCTBYeT Homep (1nu
NHAEKC), N0 KOTOPOMY K HEMY MOXKHO 06paTuTbCA. [InA co3gaHma cnucka B
KBaZpaTHbIX ckobkax ([]1) uepes 3anATyi0 NePeUNCnATCA BCE €ro 3/1eMEHTbI.
Hanpumep, co3gagnm Cnmcok YneHOB CBOEN CEMbM:

>>> myfamily = ['father', 'mother', 'sister', 'brother']

B maHHOM cnyuvae Hal cnncok 6yaeTt XxpaHWUTbCA B nepemeHHoi myfamily. Korga
CMWCOK CO3[aH, MOXHO HanmrcaTb NPorpammy Aania paboTbl C 3TUM cnMckom. K
NpuUMepy, HanvLeMm NPUBETCTBME AN1A KaXKAOro 13 UeHOB CEMbM, MCMOSb3yA
LMK

Mporpamma Ha Python Pe3synbrat BbIBOAA HA KpaH
myfamily = ['father', 'mother', Hello father
'sister', 'brother'] Hello mother

item myfamily: Hello sister
print('Hello', item) Hello brother

Cnncok moxet copeprKaTb pa3Hble TUMbl o6bekToB. B OOWH N TOT XKe CNNCOK o-
HOBpPeMeHHO MOXHO BKJTlOYaTb CTPOKK, YnCna, 00BbEKTHI OPYrnxX TmnoB AaHHbIX:

objects = [1, 2.6, 'Hello', ]

CnncKn MOXKHO CKlafblBaTb, TOrAa HOBbIV CMIUCOK OyAeT cogepKaTb /1IEMEHTI
13 060UX CMNCKOB:

x = [1, 2, 3, 4]
y = [5, 6, 7, 8]
zZ=xXx+y
print (z)

Pesynbrar: [1, 2, 3, 4, 5, 6, 7, 8]



CNNCKWU, KOPTEXIW N CJTOBAPU

Co cnnuckamum MOXHO Aienatb MHOrO Pa3HbIX onepaLM|7|:

MpoBepuTb, COAEPKNTCA NN

A=11, 2, 3, 4, 5, 6, 7, 8]

q rint (2 in A
XinA S/1IeMeHT X B cnncke A. g int ( * )
Bosspatyaet True nnu False esynpTar:
True
A=1[1, 2, 3, 4, 5, 6, 7, 8]
min(A) HanTun HaumeHbLLINIA SNeMEHT print (min(a))
B cnucke A. PesynpTaT:
1
A=1[1, 2, 3, 4, 5, 6, 7, 8]
max(A) Haritn HanbonbLuni anemeHT print (max(A))
B cnucke A. PesynnTaT:
8

KopTex (tuple), kak n cnncok, npeactaBnaeT cobom nocneqoBaTesibHOCTb dne-
MeHTOB. OHaKO XpaHALMECA B HEM 3/1IEMEHTbI HeMb3A U3MEHATb, 106aBNATb
Unu yganatb. [na co3gaHna KopTexa NCnonb3yrTca Kpyrible CKOOKK, B KOTO-
pble MOMELLAIOTCA ero 3HaueHusA, pa3geneHHble 3anATbIMn:

user = ('Timur'’',
print (user)

23, 1.10.1998)

B KopTexxax yao6HO XpaHUTb CBONCTBA OOBEKTOB, HaNpPUMeEP, NMA, BO3PacT,
AaTy poxkaeHus. Ecnv Bapyr KOpTexk COCTOUT 13 OQHOIO 3/1IEMEHTa, TO Nocie
€[4VHCTBEHHOrO 3/1IEMEHTa KopTexa HeobXo4MMO NOCTaBUTL 3aMATYIO:

user = ('Tom',)

CnoBapu (dictionary) — 5T0 CTPYKTypa fiaHHbIX, B KOTOPOW Ka)Abl SNeMeHT
BMECTO MHAEKCA UMEET YHUKANbHbIN KoY. INIeMeHTbl CTOBapA MOXHO M3Me-
HATb. [1nA co3paHma cnoBapa ncnonb3yTtca purypHble ckobku ({3):

dictionary = {xiioul:sHaueHmuel, kiou2:B3HaYeHMe2, ...}

Co3paavm cnoBapb nog nmeHem myschool:

myschool = {'5 klass':'Anara, Kanat, Pavel', '6 klass':
'Chyngyz, Tina, Emil'}

B atom cnoBape B KayecTBe Knouen NCNob3ylTCA Ha3BaHUA KNaCCOB, a B Kaye-
CTBE 3HAaUEHWUN — UMEHa TeX, KTO YUUTCA B 3TUX KNnaccCax.
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B CJloBapb MOXHO ,D,O6aBI/ITb 3Ha4yeHne, NOMeTB €ro HOBbIM KNTIOYOM:

myschool['7 klass'] = 'Elena, Ainura, Dastan'
print (myschool)

Pesynbrar:

{'5 klass': 'Anara, Kanat, Pavel', '6 klass': 'Chyngyz,
Tina, Emil', '7 klass':'Elena, Ainura, Dastan'}

Y106bI NI3MEHUTb 3HAUYEHMnEe dN1IeMeHTa, HY>KHO NpnAaaTb €ro Kito4vyy HOBOE 3Ha4ye-
H©e:

myschool = {'5 klass':'Anara, Kanat, Pavel', '6 klass':
'Chyngyz, Tina, Emil'}

myschool['6 klass'] = 'Matvei, Tina, Salima'

print (myschool)

Pesynbrar:

{'5 klass':'Bnara, Kanat, Pavel', '6 klass':'Matvei, Tina, Salima'}

Ncnonb3ya umkn , MOXXHO BbIBECTW Ha 3KpaH TOJIbKO KJ1loumM ClioBapA:
i myschool:
print (i)
Pesynbrtar: 5 klass
6 klass

Mnn BbIBECTN TOMbKO 3HAUYEHMNA cJioBapA:

i myschool:
print (myschool[i])

Pesynbrar: Anara, Kanat, Pavel
Chyngyz, Tina, Emil

KOMMBIOTEPHBIN MPAKTUKYM:

Co30atime cso8apb «Polbbl», a e20 35emeHmMel pasoesnume Ha 3 8uUoda:
«peyHble», «03epHble» U «MOPCKUE pblbbl». BoiseOume Ha SKpaH cHa4a-
J1a MOJIbKO KJIK0HU, d NOMOM 3/1leMeHMbl C/I08ApA.



LNKNTNWYECKUE AJITOPUATMbDI

7. Tema:
U,I/I Kinnyeckne aaropmtmbl

Jloka3aHo, uTo NtboI aNropPUTM MOXKET
ObITb 3aNnCcaH C MOMOLLbIO TPEX airopuT-
MUYECKMX KOHCTPYKLMIA: LLMKIIOB, YCNIOB-
HbIX ONepPaTOPOB, MMHENHbIX aITOPUTMOB.

CMOTPU TAKXE

Tema 3.4 7 Knacc

Uuknbi while n for

Kak Bbl 3HaeTe, LUK — 3TO MHOTIOKpaTHOE BbINMOJIHEHNE OANHAKOBbIX AEeNCTBUN.

B 7 knacce mbl yxke Hauanu nsyyatb yuknol while n for. Linkn for otnmnyaetca ot
umkna while Tem, uTo ncnonb3yeTca ANA NOBTOPEHMA KaKMX-TO KOMaHS 3apa-
Hee 13BecTHoe Konnyectso pas. Linkn while, HanpoTus, noBTOpAeT Kakoe-To
[leNCTBME B TeX CiyyasnX, Koraa Mbl He 3HaeM, CKOJIbKO NOBTOPEHUI AaHHON
KOMaHAbl Heobxoanmo. Mpr 3TOM Ham U3BECTHO YCNOBME, A0 UCMONTHEHNA KO-
TOporo TpebyeTcA NOBTOPATb LINKII.

PaccmoTpum nprmeHeHune uukna for 6onee nogpo6Ho. 3anuce uukna for B
Python ocywecTBnaeTca no cxeme:

NepemenHaa — e lnana3zon
. i range (5):
JleiictTBNe ———, print (i)

Mpw cTapTe UMKNA 3HaUeHVe NepPBOro 3/1IeMeHTa AnanasoHa byaeT npuceoe-

HO NepemMeHHO, C KOTopoli ByfeT BbINOTHEHO 0603HaUYeHHOe felicTre. Mpu
BTOPOM MPOXOAe NepeMeHHo ByaeT NPUCBOEHO 3HaueHne BTOPOro dIeMeHTa
AnanasoHa. M Tak fanee, Noka co BCeEMM dIeMeHTaMi B Anana3oHe He byaeT
NpoBefeHO 3aflaHHOe AencTBrE. PaccmoTpym npumep, B KOTOPOM NepemMeHHO
letter KaXkabli1 pa3 NPKCBaVBAETCA HOBbIN 31IeMeHT U3 CTpoKku Python. KomaHaa
print BbIBOAUT Ha 3KPaH Kaxayto OYKBY 3TOV CTPOKM MO OAHOM:

letter 'Python':

print ('BykmBa:', letter)
>>>
BykBa:
BykBa:
BykBa:
BykBa:
BykBa:

8B 0P < W

BykBa:
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B npunmepe Hxe C KaxXgblM HOBbIM NpPOXoOOoM 3HayvyeHne nepemeHHon yBenu-
YMNBAETCA Ha YNCNIO U3 3alaHHOIO Aarna3oHa:

f =12
i range (1,6) :
f=f4+ i

print (£)

>>>

27

Linkn «for i in range(1,6)» BbinonHAeTcA NATb pa3 (6 — He BKoYaeTcA). Ha Ka-
XOOM Lare unkna nepemeHHas f ysenmumnpaetca Ha i. llepBoHayanbHoe 3Haye-
Hue f = 12. B ynukne 3HaYeHne N3MeHseTca:

1 npoxoa: f=12+1=13

2 npoxopd:f=13+2=15

3 npoxop: f=15+3=18

4 npoxop: f = 18+4=22

5 npoxogp: f = 22+5=27

KpaTko MoXHO 3anucatb Tak: f=12+1+2+3+4+5=27

AprymeHTbl Ans GyHKUMM range nepeaaoTca cneayowmm obpasom:
« range(x) - nepebupaet Bce 3HaYeHusA oT 0 10 X;
NPV 3TOM UYKCIIO X HE BKJIOYAETCA B MaMNa3oH;
« range(y, X) - nepebupaeT Bce 3HaUYeHNA OT Y [10 X;
X TaKXe He BKJII0YaeTCA B ANaNa3oH;
« range(y, X, s) — nepebumpaeT 3HaYeHNA OT Y 10 X, C LIAroMm s.

Hanpumep: i range (0,15,3):
print (i)

B naHHOM cnyuae umkn for nepebepeT 3HaueHuns ot 0 go 15 c warom 3, B pe-
3ynbTaTe OH BbIBEAET KaXK[0e TPeTbe UnCIIO:

>>>

0

3

6

9

12

Take B KauecTBe Luara MOXHO MCMoJIb30BaTb OTPULLATENbHbIE YMCIIa, TOFAA
umkn 6ynet nepebrpaTtb 3HaUeHUA B 06PAaTHOM HarnpaBeHNM:
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i range (100,0,-10) :
print (1)

>>>

100

80

60

40

20

B otnnume ot unkna for, KoTopbili NOBTOPAET NOC/IeA0BaTENIbHOCTb ONpeaenieH-
Hoe KonunyecTBo pas, unkn while pykoBogcteyeTtca He KonnmyecTBom, a nornye-
CKMM YC/TOBMEM, MOTOMY BaM He HY>KHO TOYHO 3HaTb, CKOJIbKO pa3 Heobxoanmo
BbIMOIHUTb KOf,.

Kog unkna while 6yaeTt noBTOpATbHCA [0 TEX NOP, MOKa NOrMyeckoe ycnosue
NCTUHHO (True).

3apava 1. [laBavite nonpobyem Ha OCHOBE 3TOrO LKA HanucaTb Urpy, B KOTO-
poW Nonb30oBaTesb JOKEH YraAaTb YUMCO0, 3arafjaHHoe KoMmnbioTepom. Hanu-
Lem NporpamMmmy:

random #3arpysmuM 6MOIUOTEKY CJIyYaMHBIX YMCEel
number = random.randint(l, 25) #BrBOp KOMIIEIOTEPOM CIIYYAMHOT'O WMCIIA
choices = 0 #2 nepemennyn choices BamckBaeM KOJMYECTEO IMOIEBITOK
choices < 5: #BrnonHseT IMKI OO0 5 NOMDBTOK
print('Yrapai umcio Mexmy 1 and 25:') #npemnaraer nosnes0-
BaTeJII0 BEBECTM UMCIIO
guess = input()
guess = int(guess) #umcino [OMKHO BEITE IIEJIBIM
choices = choices + 1 #c KaxmoOM MOMEITKOM CUET YBEIMUMBASTCS Ha 1
if guess == number: ffecyt BEReleHHOE WMCJIO PABHO BarafaHHOMY
break #ocTaHOBMTE mporpaMMy

MNepemeHHoM choices NpucBoeHo 3HaueHue 0, KoTopoe byaeT yBeNnMUNBaTbLCA C
Kax<gom NOonbITKOW yragaTb Yncio. Mbl orpaHnymm nporpammy 5-10 NonbITKaMu,
yTOObLI NPOrpamMmma He nonana B 6eCKOHEeYHbIN LK.

Mporpamma yxe paboTaeT, HO OHa He COOOLLAET NOMb30BATENIO HUKAKNX pe-
3y/bTaToOB: NONb30BATESlb HE 3HAET, yraflan OH YMCNO U HeT. Pe3ynbTat Bbirs-
AUT TakK:

Yragman umcio Mmexny 1 and 25:
5
Yraman umcio Mmexny 1 and 25:
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16

Yrapmam umcio Mexmy 1 and 25:
7

Yrapmam umcio Mexmy 1 and 25:
18

Yrapmam umcio Mexmy 1 and 25:
10

>>>

[lna 3Toro BBEAEM YCNOBHbIE ONepaTopbl, KOTopble OyayT coobLlaTb NONb30Ba-
Testo, YTO €ro YMCSI0 MeHbLUE UK 6osbLe 3araldaHHOro, 1 3TO NOMOXET yrafiaTb
uncno bbicTpee:

import random
number = random.randint (1, 25)
choices = 0
while choices < 5:
print ('Yramam umcno Mexmy 1 and 25:')
guess = input()
guess = int(guess)
choices = choices + 1
if guess < number: #ecim uMcio moONMBBOBATENST MEHBIE BarafaHHOT'O
print ('Moe umcno Gonbwe TBOEro')
if guess > number: #ecim umcio momeBoBaTesNsT GONEBIE BarafaHHOTO
print ('Moe umcyno MeHbWle TBOEro')
if guess == number: #ecim uMciO HmONMBBOBATENST PABHO BarafaHHOMY
break
if guess == number:
print ('Momogern! Ter yraman umciio c¢' + str(choices) + 'mommmrxm! ')
else:
print ('K coxanemmo, TH He yraman wicio. S Barapman' + str(number))

Ecnn 3anycTuTtb nporpammy, To BapnaHT obLieHnA ¢ nosib3oBaTeniem byaet
TakKomn:

Yrapam umcio Mexpmy 1 and 25:
6

Moe umcio 6oJsblle TBOEI'O
Yrapam umcio Mexmy 1 and 25:
17

Moe umMCJIO MeHBlleé TBOeIro
Yrapam umcio Mexmy 1 and 25:
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14

Moe umcino 6oJablle TBOEIO

Yrapam umcio mMexmy 1 and 25:

15

Mosiogmen;! Tm yrapman umciio ¢ 4 nonsrkm!
>>>

Tenepb Nporpamma NoMoraet nosib3oBaTeNto yraaaTb YNCIIO, AAET eMy NOACKa3-
Ku. K nprmepy, ecnv KomnbloTep 3aragan umcno 15, a nonb3osatenb Been 17,
nporpamMmma noAcKa)<eT, UTo BBEAEHHOE YMCII0 Gonblue 3aragaHHoro.

BOMPOCHI U 3AAAHKA:

1) 3anuwume 3Ha4yeHUe nepemMeHHOU Y, NoJly4YeHHOe 8 pe3ysibmame
pabomel credytowieli npoepaMmmeol.
y =5

i range (2, 6) :

y=y +4 * i

print (y)
2) [laH 6pycok onuHol 20 mempos. Hanuwume npoz2pammy, Komopas
nocyumaem, Kakoe MUHUMAJ1bHOE Yesl0e KOu4ecmao ompe3Kos 0/1u-
Hol 1,5 M u 2 M nostyqumcs u3 0aHHO20 bpycKa.
3) o 0aHHOMY KOOy 3anuwiume 8 mabuyy 3Ha4yeHUs nepeMeHHbIX Ha
Kao0oMm waze aa20pumma:

k=4  p=1040 m=2 k P m m*m
P !'= m*m:
k=k+1
p=p-4
m=m* 2
print (k)

4) ¥ 2eposa Matinkpaghma Anekca ecmos MAWUHA, KOMOPAs 8binyckaem
no 4 muHepasna e MuHymy. Ha kaxoele 100 MuHepanos MoXxHo nocm-
pouMb HOBYIO MAWUHY, KOMOpAds Makxe 8binyckaem no 4 MuHepasna
8 MUHymy. Hanuwiume npo2pammy, Komopas 8s614Uc/ium, CKOJ/IbKO
MawuH 6ydem y Anekca yepe3s yac.
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8. Tema:
Bno)eHHble yCJ1OBHbI€ onepaynun n UnNKibl

B 7 knacce mbl y>ke nsydanu, Kak paboTatoT yC/IoBHble onepaTopbl n ,
KOTOpble peanusyioT B Nporpamme ABe OTaesbHble BETBY BbiNosiHeHuA. OfHa-
KO aniropyTM Nporpammbl MOXET npeanonaraTtb Bbloop 60sblue, YeM 13 ABYX
nyTeln, HanpyuMep, 13 TPeX, YeTbIPeX UNn faxe 6osbLie.

BHYTpun ycnoBHOro onepatopa MoryT HaXoauTbCA Ntobble onepaTopbl, B TOM
uncne n gpyrve ycroBHble onepatopbl. Hanpumep, y Hac eCTb noKasaHuA
AaTyMKa TemnepaTtypbl U3 neuu, TpebyeTca onpefennTb, BbICOKasA OHa, HU3Kas
nnn B npegenax HopmMbl. HopmanbHONM cumMTaeTca TemnepaTypa B AuanasoHe ot
200 po 250 rpagycos Llenbcna. B nepemeHHon t xpaHutca Temnepatypa. OguH
YCJ/TIOBHbIV OnepaTop He NOAOMAET, MOTOMY UTO eCTb TP BO3MOXKHbIX pe3ynbTa-
Ta. PelweHne 3agaun MoxHO 3anmncaTb Tak:

t = int (input ('BeBepuTe TeMneparTypy'))
t > 250:
print ('TeMneparypa B neum oueHb BHCOKas')

200 <= t <= 250:
print (' TeMneparypa B meums B npepejiax HOpPMS!')

print (' TeMneparypa B meum Huxe HOPMEI')

YcnoBHbIi onepaTop i £, NPOBEPAIOLNIA PaBEHCTBO, HAXOAUTCA BHYTPM 6/10Ka

, MO3TOMY OH Ha3bIBAETCA 8/10)KEHHbIM YCIIOBHBIM ONEPaTOPOM.
Kak BMAHO 13 3TOro Npumepa, NCMNosb30BaHME BIIOKEHHbIX YCNTOBHbIX Onepa-
TOPOB MNO3BONSET BbIOPATb OANH U3 HECKO/TbKUX BapyaHToB. Ecnu nocne
Cpasy cnepyer elie O4MH onepaTtop i £, MOXXHO MCMOMb30BaTb «KaCKafHOe» BeT-
BJIEHVE C KJTOUYEBBIMM C/IOBaMW (cokpalyeHue oT ). PaccmoTpum
3afjauy, B KOTOPOW NoTpebyeTcsa «KackafHoe» BETBNEHME: TpebyeTca onpeae-
NINTb YETBEPTb KOOPAMHATHOW NIOCKOCTM MO 3afjaHHbIM KOOPANHATAM X 1 Y.
B nepemeHHbIX X 1 'Y XPaHATCA LiefIoUnCieHHble 3HaUeHNA KOOPANHAT, BBEAEH-
Hble C KNlaBuaTypbl.

x = int(input())
y = int(input())
x>0 y > 0:
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print ('llepBas ueTBepThH')

x>0 y < 0:
print ('UerBepTass ueTBEpPTEH')
y > 0:

print ('Bropas ueTBepThH')

print (' TpeTest YeTBEpPTH ')

B npmBefeHHO Nporpamme ycioBums NPOBEepPAITCA NO OYe-

peau v BbINONHAETCS 610K, COOTBETCTBYIOLLMNI NEPBOMY U3 UCTUHHBIX YCTOBUIA.
Ecnu Bce npoBepsemble YCI0BYA NOXHbI, TO BbINOJIHAETCA 610K , €CJIN OH

NPUCYTCTBYET.

BnoxeHHble LUNKIbl

B cnoxkHbIx 3agavax 4acTo O6bIBaeT TaK, UTO HA KaXAOM Luare LMKa HYy>KHO Bbl-
NONIHATb 00PabOTKy faHHbIX, KOTOpasa TakXKe npeacTaBnsaeT cobon yuknuyec-
K1 anropuTtm. B 3ToM cnyyae nonyyaetca KOHCTPYKLUMA <UUKI B LUKEe» Nan
«BJNTOMKEHHDbIN LK.,

Linkn Ha3biBaeTCA 8/10XEHHbIM, €CNA OH Pa3MeLLaeTca BHYTPU A4PYroro UMKna.
Ha nepBom npoxofe BHELWHNN LUK Bbl3biBaeT BHYTPEHHWUI, KOTOPbIA NCMOJ-
HAETCA 4O CBOEro 3aBepLUeHus, NOC/e Yero ynpaseHre nepegaerca B TeNo
BHeLLHero uMKna. Ha BTopom npoxofe BHEWHWI LUK ONATb Bbi3biBAeT BHY-
TpeHHUN. A Tak 4o Tex Nop, NOKa He 3aBepLUNTCA BHELIHUN LMK,

3apaua 1. Bbiseiem Ha 3KpaH Tabnnuy YyMHOXeHuA. [1na 3TOro BO BHELHEeM
LMKne Hago nepebpatb uncna ot 1 4o 9. 1ns KaxK4oro 13 HUX HyXHO nepebpatb
BO BHYTPEHHEM LMKNe uncna ot 1 ao 9.
Ha ogHy cuHioto Lmdpy npruxogutcs
2 3 4 5 6 7 8 9 OfIH PAf YepHbIX LUPP A0 9-Tn. CuHVe
2 4 6 8 10 12 14 16 18 1 11 2 HaXOZATCA BO BHELIHEM LK,
YepHble LdPbl BO BHYTPEHHEM.

|_|pl/| 3TOM BO BHYTPEHHEM LUNKIIE€ HY>KHO BbINMO/THUTb YMHOXXEHNE NepeEMEHHDbIX
CY4ETYMKOB BHELWIHENO N BHYTPEHHErO LMKia NepBoro pAda.

TakvM 06pa3om, Ha OAHO BbIMOJIHEHVIE BHELWHETO LMKa NPON30NAeT AeBATb
BbIMOJIHEHWIA BHYTPEHHEro, 1 CGOPMUPYETCA OfHa CTPOKa Tabnunubl yMHOXe-
HuA. Mocne KaXkao CTPOKM Hafo NEPeNTN Ha HOBYIO: 3TO [1e/1aeTCs BO BHEL-
HEeM LUKJIe, MOCsIe TOro Kak 3aKOHYMTCA BbIMOJIHATLCA BHYTPEHHWIA.
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Takke Ana nocTpoeHns Tabnmubl Heo6xoANMO 1CNoJb30BaTb GOPMATUPOBAH-
HbIlA BbIBOA, T.€. 334aBaTb WMPKHY cTonbuoB (\t), MHaye NPon30NAEeT CABW, T.K.
KONMMYecTBO UMdpP B KaXKAoW CTPOKE PasfiyHo.

Haw kog 6yaeT BbirnageTb Tak:

i range(1,10) : #nepermt MuHOXMTene oT 1 mo 10
Jj range(1,10) : #BToport MuOxMTener or 1 mo 10
print(i*j, end='\t')
print()

4 5 6 7 8 9
8 10 12 14 16 18
12 15 18 21 24 27
12 16 20 24 28 32 36
15 20 25 30 35 40 45
12 18 24 30 36 42 48 54
14 21 28 35 42 49 56 63
16 24 32 40 48 56 64 72
18 27 36 45 54 63 72 81

Pesynbrar:

o o Ww

O oJdoUldWDNKE
=

3apaua 2. CocTaBMM NPOrpaMmmy HaxoXAeHMA BCexX NPOCTbIX YMCen B MHTepBa-
ne ot 2 po 100.

MNpocToe Yncno — 3TO YNCIO, KoTopoe aennuTcsa 6e3 ocTaTKka ToNbKo Ha 1 1 Ha
CaMo Ha ceba. Hanpumep, uncno 5 - npocToe, Tak Kak ero Mo»KHO HaLesno pas-
AEennTb TONbKO Ha 5 1 1, a uncno 6 — coctaBHOE, Tak Kak MOMMMO 6 1 1 genunuTtca
Ha2un 3.

« EguHMua He ABNAETCA NPOCTbIM YNCIIOM, MO3TOMY B HalLlemM NpumMepe auna-
na3oH HauMHaeTcAa c uudpbl 2.

+ CornacHo ycnoBuio, ecnm YACNO n He UMeEeT Aenntenen B Arana3oHe oT
2 00 n-1, TO OHO NPOCTOE, a eC/IN XOTA Obl OANH AENUTENb B 3TOM UHTEpBane
HalaeH, To COCTaBHOe.

+ [lpoBepuM feNMMOCTb YMCa n Ha HEKOTOPOE YNCIO k: €CIN OCTAaTOK
paBeH Hyno, TO n AennTcA Ha k.

- Korpga HanpgeH xoTa 6bl OQUH [ENNTENb, YNCIIO Y>Ke 3aBeLOMO COCTaBHOE,
N UCKaTb ApYyrne gennTenn B JaHHOW 3agaye He TpebyeTca. [InA aToro npu ngk
== 0 BbINOSHAETCA [OCPOUHbIN BbIXOA U3 LIMKJa C NTOMOLLbIO onepaTopa

. ﬂepemeHHaﬂ ﬂag NMOKa3bIBa€T, €CTb /1IN XOTb OQ4NH AeNNTENb Y YNC)a.



BJTOXEHHDBIE YCJIOBHbIE ONMEPALUN N LLAKJIbI

i AN ©) sAnoMHM )
caTb TaK (3gecbn, k - LeNOYUCTIEHHblE \./
nepemeHHble):

Y106bI LMKN NOBTOPUICA
n range (2,101) :

n pa3, nocnegHnm 4Ymcsiom

flag =
k range (2,n) : AManasoHa AOMKHO ObiTb N+1
n $ k ==
flag =
flag:
print (n)

3apaua 3. Hapucyem Ha 3KpaHe «nNpAMOYrosibHUK» U3 1ByX BUAOB CUMBOJIOB.
Kpas npAmoyronbHuka 6yayT oTprcoBaHbl CUMBONIOM «0», @ BHYTPEHHAA YacTb
CYIMBOJIOM «1».

MycTb AnvHa NnpAaMoyronbHuKa 6yaet paBHa 10 cumBonam, a wupmrHa 7. BHeww-
HUI UMKN, Nnepebnpas CTPOKK, NepBO 1 NocneaHen undponr AoMKeH NoCTa-
BuTb 0. ECnn cTpoka nepBas unm nocnenHasa (MockonbKy otcyeT nget ot 0, To
370 0-A 1 6-a cTpoKa), 0 BbICTPaMBaeTCA OT Havana 1 Ao KoHua. Bo Bcex octanb-
HbIX CNy4Yasax — ctaBuM unopy 1. 3anvwem nporpammy:

i range (7) : #BEIBOOMM CcTpoOky 7 pas
i== i==6: #fecniu cTpokxa l-ast MM NOOCIEnHSS
j range (20) : #Bce 20 pa=
print('0',end="") #BrBOommM 0

: #nHaue
print('0',end="") #er2oomuM 0
Jj range(1,19) :#xpoMe l-oro m 19-oro koToOpEE

print('l',end="") #BrBOoOaMM mubppon 1
print('0',end="")
print ()

BOMPOCHI U 3AAAHKA:

1) Hanuwume npozpammy, Komopas nosy4aem HomMep Mecayd U 8b180-
oum coomeemcmaytoujee emy 8pema 200a unu coobuyeHue 06 owubke.
2) [laHel Aawuku, Komopele smewarom 5 ke, 10 k2 u 15 k2 A610K. Heobxo-
OUMO 8bIAAICHUMb, CKOJIbKO AWUKO8 pa3HO20 pd3mepad NOHAoobumcs 0714
moe2o, ymobel pacnpedesnume 100 ke A6710K.
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9. Tema:

OyHKUNK

PaHee Bbl Y>Ke 1CNONb30Basiv BCTPOEHHbIe B HTepripeTaTtop GpyHKUUu:

print() — 8b1800UM HA Ne4amb OAHHbIE, 3AK/IIHYEeHHbIe 8 Kpy2Jible CKOOKU;
str() — npeobpasyem 0aHHble K CMPOKOBOMY muny;

int () — npeobpasyem OaHHble K UesIoMy YUcsy;

float () — npeobpasyem yesble yucia 8 OpobHbIl mun;

round () — OKpyaJisem 4ucsio 8 60/1buiyto N0 MOOY/TIO CMOPOHY.

Kpome H/X Mbl MOXeM CO3[1aBaTb CBOU COOCTBEHHbIE GYHKLMM ANA BbINONHE-
HWUA TeX UK NHbIX 3agay. Ana atoro B Python npegycmoTpeHa BO3MOXHOCTD,
Korfia HEKOTOPbI MOBTOPAOLWMIACA anropuTtm (1nn ero pparmenT) opopmnaeT-
CA B OTAENbHYI0 GYHKLMIO.

[nA 3Toro HoBOW GyHKLMM HEOOXOAMMO NMPUCBOUTb UMA U ONUCaTb ero an-
roput™m. B ganbHenwem, npy ynoMmHaHuy B NporpaMmme uMeHu GyHKLnu,
3anycKaeTcA COOTBETCTBYHOLWMNIN airOPUTM CO CMUCKOM BXOZHbBIX U BbIXOAHbIX
AaHHbIX. [locne BbiNoNHeHMA GyHKUMM paboTa NPOAOoIKaeTCA C TOM KOMaHAbl,
KOTOpas HeEMOCPEeACTBEHHO ClefyeT 3a BbI30BOM GyHKL MM,
MpeanonoXunm, YTo B HECKONTbKUX MeCTax NporpaMmmbl TpebyeTca BbIBOAUTb Ha
3KpaH coobuyeHne 06 owwmnbke: «OQwubKa 8 npoepamme». IToO MOXKHO Cenatb,
Hanpumep, Tak:

print ('Oum6kxa B nporpamme')

BcTaBKa 3TOro onepartopa BbiBOAa Be3fe, rAe Hy»HO BblBeCTM coobLyeHne 06
ownbKe, NprBeaET K 3arpy>KeHHOCTU NamaTn. Ecnm notpebyeTtca nomeHATb
TEeKCT CO0bLLeHNA, TO HY>KHO OyAeT NCKaTb 3T onepaTopbl BbiBOAA MO BCeW
nporpamme. VIMEHHO 1A Taknx CylyyaeB NCNONb3yoTcA GyHKLMN — BCMOMOra-
TeNbHble aNrOPUTMbI, K KOTOPbIM MOXXHO 06PaTUTbCA C APYroro MecTa Nporpam-
Mbl. 3anvwem QyHKUMIO error :

error() :
print ('Oum6kxa B nporpamme')
n = int (input())
n < 0:
error ()

Mbl BBeNY HOBYIO QYHKLMIO error.
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Nma GyHKUMM HauMHaeTCA C KNoYeBOro CJ10Ba (oT aHrn. define — onpepne-

NUTb), NOC/Ne KOTOPOro 3aAaeTcA yHNKanbHOe Ha3BaHue GyHKLMK (Hanpumep,
sum). [locne umeHn GyHKLMM CTaBATCA CKOOKM, B KOTOPbIX MOXHO NepeaaBaTh

napameTpbl PyHKUMN 1 aBoeToume. Teno GyHKLUMM 3anmcbiBaeTCA C OTCTYMOM.

Ana Toro uto6bl GyHKUMA 3apaboTana B Apyrom mecte NnporpaMmmbl, Heobxoam-

MO ee BbI3BaTb MO MMeHU (He 3abbiB CKOOKK). Hanpumep, error().

Ncnonb3oBaHue GyHKUUIN COKPaLLAeT KOZ, eC/IN Kakme-To onepaLuun BbiMOHA-
0TCA HECKOJIbKO pa3 B pa3HbIX MecTax NporpaMmbl. MiHorga 6onbluyto nporpam-
My pa3burBaloT Ha HECKONbKO GYHKLMIA AnA yaobcTBa 1 ynpolyeHus, opopmnas
B BUuAe GyHKUMI OTAeNbHbIE STanbl CJIOKHOIO anropuTtma. Tako nogxop aenaet
BCIO Nporpammy 6onee NOHATHOM.

QOYHKLUN 1 X apryMeHTbl

DyHKUMAM MOXHO NepefasaTb apryMmeHTbl — 4OMOMHUTENIbHbIE AaHHbIe ANA
N3MeHEeHNA BbINOJTHAEMbIX AeNCTBUN.

Mpepnonoxum, uto TpebyeTca MHOTOKPATHO BbIBECTM Ha SKPaH CUMBOJ, Ha-
npumep, YTobbl HapMcoBaTb Tabnuuy nnu pasgenutens. Nporpammy, peLato-
Lyt0 3Ty 3a4ady AnA NepeMeHHOM N, MOXKHO 3anmncaTb Tak:

A OSR ©)  saromhn |
()
s = ' ' #cumBon X

n > H
printo (s, end = '') VimeHa GpyHKLMI JOMKHDI
n-=1; COCTOATb U3 CTPOUHbIX OYKB,
a cnoBa pasfenaTbca CMMBO-
O6paTiIM BHUMaHWe Ha Bbi30B GpyHKLIMM NaMI NOAYEPKNBAHNA — 5TO
print C UMeHOBaHHbIM apryMeHToM end nenaet kog 6onee yao6HbIM
— 3aBepLIaloLLMi CMMBON (MO YMONYaHWMIO NS uTeHna (snake case).

— CMBOJ1 «KHOBaA CTpOKa»).

BcnomoratenbHbI anroput™ LMKIa BbiIBOAA MOBTOPAIOLEroCA CUMBOIA MOXHO
obopmuTb B BUAe GyHKUMN. DTON GYHKLMN HYXKHO NepefaTb apaymeHmel — CUM-
BOJ1 U YUNCII0, CKOMNbKO pa3 ero noBTopuTb. [Iporpamma nonyyaerca Takas:

print_char(s, n): #uma ¢yHxuum c apryMeHTamMm
k =n
k > 0:
print (s, end = '"')
k =1
print _char ('-', 10) #apryMenTs
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OCHOBHas NporpaMmMa CofiepXXuT BCEro O4HY KOMaHAY — Bbi30B GpyHKLUN
print char. B ckobKax yKa3aHbl aprymeHTbl GyHKLMMN, yKa3bliBatoLme, YTO
CUMBON TUPe («-») HYXKHO BbiBeCTM 10 pas.

Mo6anbHble N NoKanbHble nepemeHHble

Bo MHOrvx cnyyasax GyHKUUM UCNONb3YIOT AnA 06paboTKy AaHHbIX. DTV aHHbIe
MOTYT ObITb rMO06aNIbHbIMK MO0 NIOKaNbHbIMM. JIOKanbHble NepeMeHHble Mne-
pepaloTca B pYHKLMIO Yepes apryMeHTbl, yKa3aHHble B KPYI/biX CKOOKax nocse
NMeHN pyHKUMN. JToKanbHble NepeMeHHble HaXOAATCA B «30HE BUANUMOCTU»
TONbKO 3TOV GYHKLMM 1 HeOCTYMHbI ANA BCE OCTaNbHON Nporpammbl. Fno-
6anbHble NepeMeHHble JOCTYMHbI BO BCel nporpamme. K HUM moxHo obpa-
TUTbCA MO UMEHU U NOJTYUYNTb CBSI3aHHOE C HUMW 3HaYeHMe.

3apgava 1. PaccmoTpuMm TUMNbl NepemMeHHbIX Ha NpumMepe AaHHOW NPorpamMmbl:

rectangle() :
a float (input('llmpuna: '))
b = float(input('BricoTa: '))
s = a*b
print('Onomans: ', s)
triangle():
a float (input ('OcuHoBaume: '))
h float (input('BsicoTa: '))
s = 0.5*%a*h
print('Onomans: ', s)
figure = input('l-npsMoyroneHMK, 2-TPEeyTOJNBHMK: ')
figure == '1':
rectangle ()
figure == '2'":
triangle()

B 31Ol 3agaue 5 nepemeHHbix, rae rnobanbHasA TONbKo figure. [lepeMeHHble a 1
b 13 pyHKUum rectangle(), n a n h n3 PyHKUMN triangle () - NoKanbHble. MNpu
3TOM JIOKaJIbHble NepeMeHHble B Pa3HbiX QYHKLMUAX ABAAIOTCA pPa3HbIMU Nepe-
MEHHbIMMW.

BosBpat 3HaueHunin 3 pyHKuUN

Kaxxgaa dyHKUMA BblAaeT onpeaeneHHbi pesynbTaT. Ecnv gaxe Bbl He yKasbl-
BaeTe Ha BO3BpaT 3HaUYeHUA B KauecTBe pe3yfbTaTa, OHa, TEM He MeHee, BblAacT
pe3ynbrat None (Huyero).
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na Toro uTo6bl yKaszaTb, YeMy PaBHO 3HaueHMe GYHKLMMW, UCMOSb3YIOT onepa-
TOp (aHen. sepHymb), NOCNEe KOTOPOro 3anunCbIBalOT 3HaUYeHVe-pe3yrb-
TaT.

Pe3ynbTaToM MOXeT 6bITb UNCNO, CUMBOJ1, CUMBOJIbHAsA CTPOKa Unn ntoboi apy-
ro O6BbEKT.

3apgaua 2. CoctaBuM PyHKLMIO, KOTOpPas BblUMCIAET CyMMy BCeX Lndp umcna
(H-p, AnA uncna 147 Hy>kHO CNoXunTb unopbl: 1+4+7=12). CnoxeHune undp Ha-
UMHaeMm C NocniegHewn, B Hawem npmmepe 31o umdpa 7.

. YT06bI NONYUNTH NOCNEAHION LUNdPY UNCNA, HYXKHO B3ATb OCTATOK OT fene-
HMA yncna Ha 10 (147%10=7).

. I'IonyquHbm OCTaTOK fobaBnAeM K «Cymme», KOTopas M3Ha4vanbHO paBHa
Hynto (sum=0). Tenepb cymma paBHa 7.
3atem Mbl «OTCEKaeM» nocneaHio undpy uncna 147, ncnonbya onepatop
LuenouvmnmcneHHoro geneHna (147//10=14).
Mockonbky undpa 14 > 0, To Mbl BO3BpaLLaemMcA B Havano uymkna. Lmkn
NPOAOMXKAETCA A0 TeX NOP, MOKA 3HAYEHME n He CTAHOBUTCA PAaBHO HYNIO.
B Hawem npumepe Mbl cHOBa oTcekaem Lndpy 4 (14%10= 4) n pobasnaem
ee K cymme (44+7=11).
Otpensaem ee ot Bcero uncna (14//10=1).

. MocnenHee ofgHO3HauYHOe umcno nprbasnaem K cymme (11+1).
Pe3ynemam: 12

Taknm obpa3om, Hawa nporpamma bygeT BbIrnAgeTb Tak:

n = int(input('BBeguTe umcio: '))
digits_sum (n):
total =0
n > 0:
total += n%10
n=n// 10
total

#ocHoBHas1 nmporpamMa
print (digits sum(n))

3apaua 3. Hanuwem nporpammy, KoTopas onpeaenset: 4eIUTCA 1 CyMmma
undp 3agaHHOro umncna Ha 3. lNpuuem, ecnm B NoNyYeHHON cymme 6onblue
ofHoN undpbl, TO HEOOXOAMMO NMOBTOPUTbL OMEPALMIO, NMOKa CyMMa He byzeT
COCTOATb U3 e AUHCTBEHHON LbPbI.
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Hanpumep, cymma umndp umcna 123456789 pasHaetca 45. Yncno gBy3HauHoe —
OnNATb HaxoAuM cymmy Lmop: 4 + 5 = 9. Monyunnn oeBATKy, KOTOopaa AennTca Ha
TP (9%3==0). 3HauunT, ncxogHoe uncno 123456789 genutca Ha Tpu. cxoaa ns
3TOro anropmuTMa, NONyYMM CeayoLLYyo NPorpaMmmy:

sum(n) :
sum = 0
n>0:
sum += n % 10
n=n// 10

sum
#focHOBHasT nmporpamma
k = int(input ('Beegunre umcimo: '))
while k > 9: #noka cymma umbpp He BymeT OXHOM uUMdPpoOI
k = sum(k) #Br3rBaeM QYHKLMIO
k%3==0:
print ('Umcymo pmemmTcsa Ha 3')

print ('Umcimo He gmesurTcst Ha 3')

(DyHKLl,I/IIO MO>HO BbI3blBaTb HE TO/IbKO N3 OCHOBHOMN nporpammbl, HO 1 U3 ApPy-
ron ¢yHKumm. Hanpumep, pyHKLMA, KOTOpaA HAaXOAUT CpefHee U3 Tpex pasnmy-
HbIX Yncen (TO €CTb YNCJIO, 3aKNIUYEHHOE MeXXAY ABYMA OCTaﬂbeIMl/I), MOXeT
ObITb onpeaeneHa Tak:

middle ( a, b, ¢ ):

mi =min ( a, b, ¢ )

ma =max ( a, b, ¢ )

a+b+c-mi-ma

OHa ncnonb3yeT BCTPoeHHbIe GYHKUMN min M max. Vigea pelueHna cocTonT B
TOM, UTO €C/I1 U3 CYMMbl TPEX YMCEN BblYECTb MUHMMAJIbHOE 1 MaKCMManbHOe,
TO NONTYUMTCA KaK pa3 TPeTbe YNCIIO.

q)yHKLlI/IFI MOXET BO3BpallaTb HECKOJIbKO 3HAUYEHUN. Hanpmmep, BO3BpaT Cpa3y
M YaCTHOro, N OCTaTKa OT AeneHnAa AByX YNcesl MOXHO HalnncaTtb Tak:

divmod ( x, y ):
d=x//y
m=x %y

d m

Pe3yanaT d)yHKLlI/II/I MOXKHO 3anncaTb B [iBe pa3/inyHble NepemMeHHbl€e:
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a, b =divmod (7, 3 )
print (a, b)) # 21

Ecnm YKa3aTb TOJIbKO OA4HY NepeMeHHYI0, Mbl MOYYUM KOPTEX — Ha6op N1eMeH-
TOB, KOTOprVI 3aKNK4YaeTCA B Kpyriible CKOOKM:

q = divmod ( 7, 3 )
print (g ) # (2, 1)

B cnyuasx, Korga Heobxoanmo co3aaTtb GYHKUMIO, KOTOpas Hy»Ha B Nporpamme
TONbKO OAMH Pa3 Y BbINONTHAET HECIOXKHYI0 ONePaLNI0 C HECKONTbKUMW apry-
meHTamu, ncnonb3ytot lambda-pyHkumn. Lambda-dyHKuna — 3T0 aHOHMMHaA
bYHKLMA, TO eCTb He MeeT CBOEro Ha3BaHuA, Kak B cniydasn ¢ def. 3anucb GpyHk-
U1K HaunHaeTca co cnosa lambda, 3atem yepes npoben ykasbiBatoTcA apry-
MeHTbI GYHKLMN 1 Cpas3y Nocse ABOETOUNA YKa3blBAETCA onepauus, pesynbraTt
KoTopown 6yaeT Bo3BpalleH ¢pyHKumen. Co3gaanm Takylo GyHKLMIO Ha NpumMepe
YMHOXEHUSA ABYX UMcen:

multiple = X, y: X * y #lambda-pyukumst ¢ 2-Ms1 apTyMeHTaMmu
print (multiple (2, 5)) #pesyasTar 10

B npmmepe Bbiwe mbl npucsonnu lambda-¢pyHkumio K nepemeHHon multiple.
XoTa Takyto GYHKLUI0O MOXHO TaK»e 3anucaTb OAHOWN CTPOKOW, He MpuUcBanBas K
nepemeHHoN:

print ((lambda x, y: x * y) (2, 6))

OZHO 13 rMaBHbIX YMEHUI B NPOrpaMMUPOBAHNN — 3TO HE NUCATb OAWH U TOT
e Kof, HeCKONbKO pas3. Kak TONbKO 3TO MPOUNCXOAUT, HYXKHO NMOHUMaTb, YTO 3TOT
NOBTOPAIOLWMNINCA KYCOK KOAA AOMKEH NATU B GYHKLMIO.

KOMMbIOTEPHbIA NPAKTUKYM:

1) Hanuwume ¢yHKUuUto, KOmopas 861800UM HA 3KPAH MpU nepeddHHble eli
yuca 8 NopAoKe 803PACMAHUA.

2) Hanuwume ¢yHKyuto, komopasa Haxooum Haubobuwul obujuli oenu-
meJsib 08yX HAMYpPAJIbHbIX YUCE.

3) Hanuwume gyHKyuUI0, 8038paUAIOWYIO 3HAK YUCAA, 20€ ap2yMeHMOoM 8-
niaemca yesoe Yucio. Bozgpawaemoiti pesyismam 0 — ecyiu apaymeHm pageH
Hy/mo. -1 — ec/iu YUC10 ompuyamersibHoe, 1 — ecsiu YUC/10 NOI0XKUMesTbHOE.
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10. Tema:
MaccuBbl

OcHOBHOEe NpefHa3HauyeHne COBPEMEHHbIX KOMMbIOTEPOB — 06paboTKa 60sb-
LIOro KOMMYeCTBa AaHHbIX. [1pr 3TOM Hafo Kak-To 0bpalLaTbCA K Kaxxaom 13
TbICAY (MU faXKe MUTIMOHOB) AYEEK C AaHHbIMW. B 3TON cuTyaumm nma JatoT He
AuelKe, a rpynne AYeek, B KOTOPOW Kaxaas Auenka MeeT COBCTBEHHbIN HO-
mep. Takas o6nacTb NaMATY Ha3biBaeTCA MacCMBOM (Unu Tabnuuen).

MaccuB - 3T0 rpynna nepemeHHbIX, PacnofIoXKeHHbIX B NaMAT pagom (B cocen-
HUX AYeliKax) n umetoLmx obllee nms. Kaxaas auenka B MacCBE UMEET YHU-
KanbHbI HOMep (MHAEKC).

OpHomepHble MmaccmBbl B Python npegcraenatot coboi cnmcok snemeHToB. No-
3TOMy AnA paboTbl C MaCCMBaMM UCMOb3YIOTCA CNUCKU (TUMN faHHbIX 1ist).

Cnuncok B Python - 310 Habop 3neMeHTOB, KaXKabll N3 KOTOPbIX UMeEeT CBOW
Homep (MHAeKC). Hymepauwma Bcerga HauMHaeTCA C HynA, BTOPOW MO CYeTy dne-
MeHT nmeeT Homep 1 n T.4.

CMOTPU TAKXE

Tema 3.2 8 knacc
CNncKkn, KopTexun n
cnoBapm

Co3fiaBaTb CMUCKM MOXHO Pa3HbIMMK CMOCO-
6amun. Cambli npocTon cnocob caenatb 310
— NepeuYncsInTb SNEeMeHTbI CNCKA Yepes

3anATYy0 B KBagpaTHbIX CKO6KaX:
a=[1, 3, 4, 23, 5]

Cnuncok — 3To AnHaMmn4yeckas CTPYKTYpPaQ, €ro pasmep MOXHO NU3MEHATb BO Bpe-
MA BbIMOJIHEHNA NPOrpaMmbl (y,u,anmb n ,El,06aBJ'IﬂTb 3/IEMEHTDI).

CnNrCcKM MOXKHO «CKNaabiBaTb» C MOMOLLbIO 3HAKa «+», Hanpumep, NOKa3aHHbIN
BblLLIE€ CINCOK MOXHO 6blN0 NOCTPOUTDL TakK:

a=[1, 3] + [4, 23] + [5]
CnoxeHve ofjJHaKOBbIX CMINCKOB 3aMeHAETCA YMHOeHNeM «*». BoT Tak co3fa-
eTcA cNUCoK 13 10 31eMeHTOB, 3aNOoSTHEHHbIN HYNAMMN:
a = [0]*10
B 6onee cnoxHbix cnyvasnx MCNOb3yloT reHepaTopbl CMINCKOB — BblpaXeHus,
HanoMMHarLmne LMK, C MOMOLLbIO KOTOPbIX 3aMNOSHAIOTCA 3/1eMEHTbl BHOBb

CO34aHHOrIo CnnckKa:
a = [1i i range (10) ]
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Kak Bbl 3HaeTe, UMK i range (10) nepebupaeT BCe 3HaUYeHus i oT

0 no 9. BolpaxkeHue nepeq COBOM (B mAHHOM CflyYae — i) — 370 TO, UTO
3anncbiBaeTCA B oUepeiHON dNeMEHT CNCKa ANA Kaxkaoro i. B npuesegeHHoOM
npriMepe CNMCOK 3aMnoJIHAETCA 3HaUYEHMAMM, KOTOpble NoCieaoBaTeslbHO Npu-
HVYMaeT NepemMeHHas i, To eCTb NOJSyYVM TaKOW CMINCOK:

[OI 1’ 2’ 3’ 4’ 5’ 6’ 7’ 8’ 9]

To »e camoe MOXHO nonyynTb, e NCNoNnib30BaTb d)yHKLI,I/HO list AgnAaToro,
yTOObI CO34aTb CMNCOK U3 AAaHHbIX, KOTOPbIE€ NOy4YaloTCA C MOMOLbIO (I)yHKLl,I/IVI
range:

a = list (range(10))

[nA 3anoNHeHns CNCcKa KBagpaTamm 3TUX YMCeNT MOXKHO UCMOJIb30BaTb TaKow
reHeparop:

a = [i*i i range(10)] #[0,1,4,9,16,25,36,49,64,81]

B KOHUe 3anucK reHepartopa MOXHO ,ﬂ06aBI/ITb ycnosue 0T6opa. B sTom cJlyyvae
B CMNCOK BKJTIOYalOTCA NNNLWb T€ U3 2J1IEMEHTOB, nepe6|/|paeMb|x B LMKNE, KOTO-
pble yooBneTBOpPAOT 3TOMY YCJTOBUIO.

Hanpumep, cnegytownii reHepaTop COCTaBAAET CMNCOK 13 BCEX YETHbIX YnCen B
avana3oHe ot 0 o 9:

a = [i i range (10) i%2 ==0] #[0,2,4,6,8]

YacTo B TeCTOBbIX U y‘-le6HbIX nporpamMmmax Cnnckn 3anonHAKT CJ'Iy‘-IaVIHbIMVI
yrcnamm. 3TO TOXKe MOXKHO caenaTtb C MOMOLbIO reHepartopa:

random randint
a = [randint(20,100) X range (10) ]

38ecb co3gaeTca cnncok 13 10 anemMeHTOB 1 3anofIHAETCA ClyYaHbIMIN Yncna-
MK 13 oTpesKa [20,100]. na storo ucnonb3yetca pyHKUUA randint, KOTopas
MMNopTUPYeTCA N3 MOAYNA random.

AnunHa cnncka (KonnyecTBo 3N1eMeHTOB B HeM) onpeaenaeTca C MOMOLLbIO
byHKUMM 1en. K npumepy:

a=[1, 3, 4, 23, 5]
n = len(a) #5
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[anee Bo Bcex NnprMepax Mbl 6ygemM cunTaTh, UTO B NPOrpaMMe CO3faH CrnCoK
a, COCTOALMI 13 n dNeMeHTOB (uenbix uncen). lMepemeHHasn i 6yaeT 0603Ha-
yaTb MHJEKC 3/IeMeHTa CrnckKa.

J[lnA co3paHma crnmcka ns 3-X 3/IeMEHTOB C MCMOJb30BaHNEM LKA 3anuLiem
CnepyoLLyto NporpamMmmy:

Mporpamma Ha Python Pe3synbrat BbIBOAA Ha SKpaH
n =3
a = [0]*3 a[0] =1

i range (n) : a[l] = 2
print('a[', i, ']=', sep='", a[2] = 3
end: nn )

af[i] = int(iptum())

Co3paTb CNUCOK M3 N 31IEMEHTOB 1 BBECTU UX 3HAYEHUA MOXKHO TaK»Ke C MOMO-
LLIbIO reHepaTopa Cnncka:

a = [int(input()) for i in range(n)]

3pecb Nonb30BaTeNb JOMKEH BBECTIN N-KONTMUYECTBO 3/1IEMEHTOB, KOTOpble npe-
06pa3yoTCcA B LiesIoe YNCIO C NoMOLbo GYHKUMN int, 1 3TO Yncno gobasnaet-
CA K CMUCKY.

Bo3moxeH eLle ognH BapraHT BBOAQ, KOrAa BCe SN1eMeHTbl CMCKa BBOAATCA B
OfHOM CTpoKe. B aToM criyyae CTPOKY, MONyYEHHY0 OT QYHKLUM input, HY>KHO
«pacLennTb» Ha YaCTu C MOMOLLbI0 MeTofa split:

data = input()
s = data.split()
print (s)

[lna BblBOAA CMMCKA HY>KHO MCMOMb30BaTb onepauuio print. [ina BbiBegeHms
Ka)K[oro 3fieMeHTa CM1CKa C yKa3aHUeM ero MHAEeKca B KBaApaTHbIX CKOOKaX 1
MO OQHOMY 3JIEMEHTY B CTPOKE MCMOJb3yeM ClieayoLlyto NporpaMmy:

Mporpamma Ha Python Pe3ynbtat BbIBOAA Ha JKpaH
a=1[1, 2, 3, 4, 51; a[0] =1
i range (0, len(a)): 2 =2
print('al', i, '1=', alil, 2= e
sep='") e S
a[4] = 5
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Mepe6op s3nemeHTOB

MNepebop 3n1eMeHTOB CMCKa COCTOUT B TOM, YTO Mbl B LiMKJIe NPOCMATPUBAEM
BCE 3JZIEMEHTbI CNCKa U, €CJTIN HY>KHO, BbINMOJTHAEM C KaKObIM U3 HUX HEKOTOPYIO
onepauuio. NMepemeHHas unkna nameHsietca ot 0 4o n-1, rae n — KONNYeCTBO
2/1eMeHTOB CNUCKa:
i range (0,n) :
a[i] + = 1;

B 3TOM npumepe BCe 3JIEMEHTbI CNCKa «a» yBeNIMYnBakTCA Ha 1.

Ecnn cam cnmcok n3MeHATb He HYXKHO, ANA Nepebopa ero 3n1eMeHTOB yaobHee
BCEro Mcnosib30BaTb TaKoM HnKn:
a=1[1,2,3,4,5]
b a:
print (x)

3pecb BMeCTo print (x) MOXHO f00aBNATH NltoOble Apyrie onepaTtopbl, pabo-
TaloLKMe C KOMVEN 3IEMEHTA, 3aMNCAHHON B NepeMEHHYI0 «x». ObpaTnTe BHUMa-
HWE, UTO N3MEHEHME NepPeMeHHON «x» B Tefle LKA NPUBEAET K OLwnoKe.

Bo MHorux 3agavax TpebyeTca HanTV HEKOTOPbIE 3N1IEMEHTbI CMUCKA, YAOBETBO-
pAoLMe 3aaHHOMY YCNOBUIO, U KakK-TO nx 06paboTatb. MNpocTenwan 13 Takmx
3a4,ay — MOACYET HY>KHbIX 3N1eMeHTOB. [InA peLueHmna 3Tol 3ajaum Hy>KHO BBECTH
nepemMeHHy10-CHeTUMK, HavaslbHOe 3HaUYeHne KOTOPOW paBHO Hynio. [lanee B
LMKIe NnpocMaTpmBaemM BCe 3NeMeHTbl CnNcKa. Ecnn ana ouepegHoro snemeHTa
BbINOJNTHAETCA 3ajaHHOE YC/IOBME, TO YBENMUYMBAEM CUYETUMK Ha 1.

MpeanonoXxum, 4to B CNNCKE «ax» 3anncaHbl AaHHbIe O POCTe AeTen B Knacce.
Haligem KonmuecTBo yYeHUKOB, POCT KOTOpPbIX 6onblue 120 cm, Ho meHbLue 150
cM. B cnegytowen nporpamme UCMNosb3yeTca nepeMeHHaA-CYeTUMK count:
count = 0
X a:
(120 < x < 150):
count + = 1

Tenepb 6onee cnoxkHasa 3agayva: TpebyeTca HaNTV CPeAHUIN POCT STUX AETEN.
[lna 3TOro Hy>KHO JOMNONHUTENIbHO B OTAENIbHOW NepeMeHHOW CKNnaablBaTb BCe
HY>KHble 3HaUeHUs, a NoC/e 3aBepLUEHNA LMKA pa3genntb 3Ty CyMMy Ha 06-
Lee KONmMyecTBO 3HaYeHU. HayanbHoe 3HavyeHne nepemMeHHON sum, B KOTOPOWU
HaKanInMBaeTCcA CYMMA, TOXe JOJIKHO ObITb PaBHO HYIO:
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x a:

120 < x < 150:
count + =1
sum + = x

print (sum / count)

CyMMMpOBaHMe 31eMeHTOB CM1CKa — 3TO OYeHb PAacNpPOCTPaHeHHaA onepauums,
No3TOMy ANA CYMMMUPOBaHMA 3neMeHToB B Python cyulectByeT BCTpoeHHas
byHKUMA sum:

a=1[1,2,3,4,5]

print (sum(a))

C ee NOMOLLbIO MOXKHO pPeLLnTb NpefbliayLyto 3ajady 6onee akkypaTHO: CHa-
yana BblAeNNTb B JOMONHUTESNbHBIN CMCOK BCE HY>KHbIE 3/IEMEHTbI, @ 3aTeM
NOAEeNUTb NX CYMMY Ha KONMYeCTBO (ANIMHY CNMCKa).

Ona NOCTPOEHNA HOBOTIO CrNCKa 6yneM MncnoJib3oBaTb yCJ'IOBHbIVI onepartop:

b =[x X a 120 < x < 150]
print (sum(a)/len(a))

YcnoBue otbopa nepefano us Cnmcka «a» B HOBbI CNNCOK «b» TONbKO Te
3NeMeHTbl, KOTOpble YAOBNEeTBOPAIOT YC/I0BMIO. A ANnA BbiBOAa CpefHero pocTa
[eTen B Kracce 0CTaeTca pa3fenntb CyMMy 3/1IeMEHTOB HOBOTO CMMCKA Ha UX
KONM4ecTBo.

KOMNbIOTEPHbIA NPAKTUKYM:

1) B cnucke xpaHamcsa oyeHKU y4yeHuKos. Hanuwume npozpammy,
Komopas 8b1800UM HOMepd 371eMeHMOo8 CNUCKA, pasHbiX 86e0eHHOU ¢
Knasuamypel oUyeHKe.

2) Ha ¢puskynemype pocm y4eHUKo8 3anucasnu 8 cnucok. Hatioume e
3MOM CnuCKe yYeHUKA C CaMblM 8bICOKUM U HU3KUM POCMOM.
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11. Tema:
CTpokn n onepayuuv ¢ HUMHK

M3HayanbHO KOMNbOTEPbI NCMNOJIb30BANINCh KaK BblUMCINTENbHbIE MALLNHbI,
TOrfa Kak ceryac ux rnaBHoOW 3ajayelt CTAaHOBUTCS 06paboTKa TEKCTOBOW UH-
dopmaumn. OCHOBHOW TN AaHHbIX AN PaboTbl C TEKCTOM B A3biKe Python - 310
CTpOKM (Tun str) oT aHrn. string.

CTpoKa — 3T0 nocnefoBaTeNlbHOCTb CMMBOJIOB, 3aK/IFOUYEHHbIX B OAMHAPHbIE UK
ABOVHbIE KaBblUKW: '3To cTpoka' = "2To crpoxa"

B oTnmume ot cnnckoB (MAacCMBOB), CTPOKM HE OTHOCATCA K CTPYKTYpPaMm AaHHbIX.
Mpy 3TOM CTPOKM MOXKHO pacCcMaTprBaTb KaK ynopagoUYeHHyYIo nocieaoBaTeib-
HOCTb 3/IEMEHTOB, C KOTOPbIMM MOXKHO PAbOTaTb TaK e, KaK 1 C SNIeMeHTaMu B
CrncKax.

>>> s = 'S1vo cTpoka'

>>> s[0] #BozBpamaeT mneMeHTH NON YKaBaHHEIM MHAEKCOM

'3'

>>> s[5:] #BosBpamaeT 3y5eMeHTH C 5-MHOEKCa M GO MNOCJIEOHEeIroO
'rTpoka'’

OpHako cTpoku B Python HensmeHsembl. To eCTb HeNb3A 3aMeHUTb KaKoN-TO
OTAEeNbHbIV 3NeMeHT CTPOKM Ha Apyron. B aTom cnyyae nporpamma Bblgact
OLINOKY.

MOXHO COCTaBUTb N3 CUMBOJIOB CYLLECTBYIOLLEN CTPOKN HOBYIO CTPOKY, 1 Npn
3TOM BHECTU Hy>XHble n3meHeHuA. [pueegem NonHyo Nporpammy, Kotopas
BBOAMT CTPOKY C KJlaBMaTypbl, 3aMeHSAET B Hell Bce OYKBbI «a» Ha OYKBbI «6» 1
BbIBOAUT NONYYEHHYIO CTPOKY Ha dKpaH.

s = input('BeeguTe cTpoky: ')

sl = "'
c s: #nepebupaeT BCE CHUMBOJE B CTPOKE S
c == 'a': #ecnu BHaueHMe IEepPEeMeHHO} COBNAafaeT C «a»
c = '6' $#ro BameHsseM ee Ha BYKBYy «6»
sl = s1 + ¢
print (sl)

OpaHako 3TOT cnocob paboTaeT oueHb MefNIeEHHO. B MpakTMyeckux 3agavax, roe
TpebyeTcA 3aMeHa CMMBOJIOB, NyYLLie NCMONb30BaTb BCTPOEHHbI MeTog replace.
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Kpome 31oro yacto TpebyeTtca CTpoKy
TekcTa 06paboTaTh: NONYYNTb YacTb
3TOW CTPOKM (NOACTPOKY), 06befHUTb
AiBe CTPOKM B OAHY, Nnbo yaanutb
YyacTb CTpoKU. Hanpumep, pgna
o6begnHeHNA (cLuenneHna) CTPoK
ncnonb3yeTtca onepaTop '+. 3Ta
onepauus Ha3blBaeTCA KOHKaTeHauus:

[AnnHa cTpokn onpepenaeTca
C MOMOLLbIO CBOWCTBA CTPOKN
len (aHrn. length - gnunna). Ana
3TOro B MepeMeHHyo N 3anucbl-
BAeTCA A/IMHA CTPOKM S, KOTopas
BblJAeT KONTIMYECTBO 3HAKOB BMe-
CTe c npobenamu (Lenoe 4ncno):
n = len(s)

sl ' No6psut '

s2 = 'peun'

s=s1l+ """+ 82 4+ "I
print (s)

>>>

Job6psnt meHb!

WUcnonb3oBaHue cpe3oB Ana 06paboTkm cTpok

B a3bike Python yacTto ncnonb3ytotca cpesbl (aHrn. slicing), Kotopble 0603Ha-
YaloT onpefeneHHbIN y4acToK CTPOKM AnA 06paboTkn. 3anncb cpesa BbIrnaanT
Tak: [X:Y]. X - Hauano cpe3a, a Y — okoH4YaHue. Cnumeon c Homepom Y B Cpes He
BxoauT. [1o ymonyaHuio nepsbivi NHAEKC paBeH 0, a BTOpOW — AfIHE CTPOKN.

Hanpumep, s[3:8] 03HayaeT cuMBOSbl CTPOKM S € 3-ro no 7-1 (To ecTb Ao 8-ro, He
BKJ/IOYaA €ro).

3HaveHune Mpumepbl AnA cTpokn s = ' [loHenenBEHUK '

sl = s[2:8]

#B cTpoky sl BymeT BammMcaHO BHaueHMe C

3-ero sjseMeHTa N0 8-M BKINYUTEJIBLHO
Hepens

AnA BblgeneHnsa yacTm
CTPOKM (MOACTPOKM)

sl = s[:3] + s[9:]
#BEpesaeM c Hauana 3-sneMeHTa, M Cc 9-oro
BJIeMEHTa OO KOHIAa M CKJaAHBaeM MX B
crpoke sl

INounk

[na ypaneHna yactn
CTPOKM

BcTaBntb HOBbIN
¢dparmeHT BHYTPb
CTPOKMU

sl = s[:3] + 'ABC' + s[3:]
#inocne 3-ero snemeHTa BCTaBisieM ABC
[NosABCenmensHMUK

PeBepc cTtpoku (pas- sl = s[::-1]

BEPHYTb €€ HaobopOoT):

Bbi6paTb 3nemeHTbI
yepes 3afjaHHbIN Wwar

KMHBJIeneHOIl

sl = s[::2]
#BOoBBpamaeT KaxOyl BTOPOM CHMMBOJ
IIHOIHK
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MeTtoabl CTPOK

B Python ecTb MHOXeCTBO BCTPOEHHbIX METOZOB /1A PabOTbl CO CTPOKAMMU.
PaccmoTpum Hanbonee MHTEPECHbIE U3 HUX.

. MeToabl upper 1 lower No3BoNAT NepeBeCTU CTPOKY COOTBETCTBEHHO
B BEPXHUIN N HUXKHWI perncTp, metog title nepeBoanT ToNbKO NepBble OYKBbI B
BEPXHWI PETNCTP, @ BCE OCTalNbHbIE B HUMXHUIA:

s = 'aAbB cC'

sl = s.upper() #'AABB CC'
s2 = s.lower() #'aabb cc'
s2 = s.title() #'Rabb Cc'

. Metop split no3sonaeT pazbuTb CTPOKY No npobenam. B pesynbrate
noJsiy4yaeTca CNUCOK 13 cnoB. Ecnv nonb3oBaTtenb BBOAUT B OQHOM CTPOKe pAj
CNOB UM YnCEN, KaXK[A0€e N3 KOTOPbIX AOJIKHO B NporpaMmme obpabaTbiBaTbCA
oTAEeNbHO (Kak B cnuckax), To 6e3 split() He obonTUCh:

s = 'lloHemeneHuk BTopHMk Cpenma UYereepr IIsTHMIA'
sl = s.split () #['loremenvumk', 'Bropumk', 'Cpema', 'Uer-
Bepr', 'lOarTauua']

. MeTog join, Hao60poT, bopMUPYET 13 CCKa CTPOKY. [1N1A 3Toro Bnepe-
AV CTaBUTCS CTPOKa-pasfennTesb, a B CKOOKax nepenaeTcs Crmncok:

s = ['lloHegensuuk', 'BropHuk', 'Cpema', 'UYerBepr',6 'HOarruna'l]
sl = '-'.join (s) #loremensHuk-BropHuk-Cpena-UYerBepr-IlaTumuna

4 Metop find pa6otaet c noactpokamu. OH MLLET NOACTPOKY B CTPOKE U
BO3BpaALLAEeT MHAEKC NEPBOro N1eMeHTa HaileHHOWN noacTpoku. Ecnv noacTpo-
Ka He HanaeHa, To Bo3BpaLyaert -1.

s = 'llomemenvHuk BTopHMk Cpenma UYereepr IIsaTHMIA'
sl = s.find ('Cpegma') #orser: 20, mHzmekc BykxBr «C», NEepBOTO
BJIeMeHTa B IIOICTPOKe

Take 3TVM MeTOLOM MOXKHO HalTV HOMEP UHAEKCA d/IeMeHTa CTPOKU B 3aJaH-
HOM cpe3e. 117 Toro utobbl yKaszaTb Cpe3, HYyXKHO YKa3aTb ero Hauyasno 1 KoHel|
undpamun yepes 3anaTtyto. Ecnm BTopas undpa He yKasaHa, TO MOUCK BeaeTcs Jo
KOHL{A CTPOKM:

s2 = s.find ('w', 4) #8, uMHIexC HmepEOro «H», B OTpeskKke C
4-0or0 MHIOEeKCa M OO KOHIa
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sl = s.find ('w', 0, 9) #2, MHOekC HNEepPBOTO «H», B OTpPEBKe OT
Hauvajla 1 9-0r'0 MHOekca

5 MeTop replace 3ameHAeT oHY NOACTPOKY Ha Apyryto. [pu aTom ncxopn-
HaA CTPOKa He MeHAeTCA, a MoanPULMpyeTca HOBaA CTPOKa, KOTopasa NprucBau-
BaeTCA HOBOW NepemMeHHoNn s1:

s = 'lloHemeneHuk BropuMk Cpena Yereepr IIsTHMIA'
sl = s.replace ('H', 'N') #lloNegensNuk BropNmk Cpegma UYeTEepr
I[IssTNuiza

MHorga Ham HY>XHO pa3fesintb CTPOKY, YTOObI €€ YacCTb BbIBOAMNACb C HOBOW
CTPOKU, TOr4a Mbl NCNOJIb3yeM 3HaK \n:

print ('loHegmeneumk \n Bropumx \n Cpema \n UYermepr') #mce
CJIOBa BHBEAYTCS B CTOJNBMK

Ecnm HOBYIO CTPOKY HY>KHO BbIBECTW C OTCTYMNOM, TOrja NCNOJib3yeM 3HaK \t:

print ('lloHemenenHmk \n\t Bropumx \n\t Cpegma') #BCce cnoma BmBe-
OYTCsI B CTOJIBMK, Kaxgasi HOBAasi CTPOKa HaleuaTaeTcss C OTCTYIIOM

PaccmoTpum npumep 06paboTKM CTPOK C MCMOSb30BAHMEM M3YUYEHHbIX BbiLLe
KOMaHA.

3apaua 1. C knaBmaTypbl BBOAWUTCA CTPOKA, COAEPKALLAA UMA, OTYECTBO 1 da-
MWUNNIO YesloBeKa, Hanpumep:

AntmaroB YbiHrbi3 TopeKkynosuy

Kaxnble ABa CnoBa pasfaeneHbl ofHMM Npobeniom, B Havane CTPoKK npobenos
HeT. B pe3ynbtaTte 06paboTKM JOMKHA NOTYUMTbCA HOBaA CTPOKa, codeprkallas
dbamunmo n NHULMano:

Antmartos 4.T.
PeweHue:

. BBegem cTpoKy ¢ KnaBmaTtypbl:
s = input('BBeguTe baMmnmio, MM M OTYeCTBO: ')

Pa3obbem BBeAEHHYIO CTPOKY Ha OTAesbHble CJI0Ba, KOTOpble pa3aerne-
Hbl Npobenamu. [ins storo ncnonb3yem metop split. B sTom cnncke 6ygyT Tpu
anemeHTa: fio[0] - pamunus, fio[1] - uma un fio[2] - oTuecTBO:

fio = s.split()
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. Cobepem pamunuio ¢ MHNLMANaMu:
fioshort = fio[0]+' '+fio[1l][0]+'.'+ fio[2][0]+ '.'

MNonHas nporpamMmma 6y,u,eT BbIMNAQETb TaK:

s = input('BeeguTe baMuamio, MMsI M OTYECTBO: ')
fio = s.split ()
fioshort = fio[0] + ' ' + fio[1][0] + '.' + fio[2][0] + '.'

print (fioshort)
CpaBHeHMe N COpTUPOBKA CTPOK

Mbl nonb3yemca copTUPOBKOW Mo andasuTy ANA TOro, 4Tobbl ObiCTpee HaNTK
cnoBo. Ecnu 6b1 B clioBapAx cioBa CToANMN He no andaBuTy, Mbl Obl TPATUAN Kyuy
BPEMEHU Ha NOWCK OAHOrO C/1oBa. KakoB »ke NPUHLMN COPTUPOBKIM CTPOK B
Python?

Okas3blBaeTcA, Kak 1 uncna, bykBbl MMEIOT CBOW Bec. byKBa, cToALan paHblue B
andaBuTe — nerye, To €CTb «a» Nerye, 4em «6», NO3TOMy NPy COPTUPOBKE OHA
BbIXOAUT NepBOWA. V13 3TOro cnepyert, YTo CTPOKMU, Kak 1 YNCIa, MOXKHO CPaBHU-
BaTb.

|-|pl/| CpaBHEHNN CNOB CHa4asla CPaBHUBAOTCA NepBble 6YKBbI, eCcqin OHN OTNn-
YaloTCA, TO onpenendaeTcAa pe3ysibTaT CpaBHEHNA. HanbHenwune 6yKBbI yXe He
CpaBHMBAKOTCA. Ecnmn nepsble 6yKBbI [paBHbI, TO CPAaBHMNBAKTCA Ciegyolmne nBa
2J1eM€EeHTa, N TaK A0 KOHLUa. Hanpmmep, CJ/I0BO «MapoOBO3» 6y,u,eT «MeHbLUe», YeM
CJIOBO «Mapoxoa»: OHM OTJZINYAKOTCA B nAToON 6y|<Be N «B» < «X»,

Ecnu y Bac 3aKOHUMNNCb CUMBONbI ANA NPOBEPKK, TO 6bonee KOPOTKasa CTPOKa
MeHbLUe AJIMHHOW, NO3TOMY «Map» < «MapK». 3arnaBHble OYKBbl lerye CTPOUHbIX,
MOTOMY YTO CTOAT paHbLe B andasute. [oaTomy «A» < «a», «[» < «a».

Ho oTKkyga komnbloTep «3HaeT», YTo Takoe «andaBUTHbIN Nopaaok»? OKasbiBa-
€TCA, NPY CPaBHEHUM CTPOK ncnonb3ytoTca koabl cumsonoB ASCII n Unicode,
rae Kaxzabli CUMBON NMeeT CBOW NOPAAKOBbIN HOMEP.

Bo3bmem napy «[AP» u «[Nap». MepBbiit cuMBON B 0601X CNOBaxX OANHAKOB, a
BTOPOW OTINYAETCA — B NePBOM C/1I0Be OyKBa 3arnaBHas, a BO BTOPOM — Takas
Xe, HO CTpoyHas. Takum obpa3om, NoyyaeTcs, uTo:

«MAP» < «[Map» < «<nap»
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A KaK e ¢ Apyrumm cumBosnamu (umdpamm, natTuHckummn 6yksamm)? Lindpsi
CTOAT B KO[J,OBOVI Ta6J'IV|L|,e no NopAAKy, Npnyem paHblle, YeM JITaTUHCKNE 6yKBbI,’
NaTUHCKnE 6yKBbI — PaHblle, YeEM PYCCKNE; 3arflaBHbIe 6yKBbI (pyCCKl/Ie N NaTtunH-
cKue) — PaHblle, YHEM COOTBETCTBYOWMNE CTPOYHDIE. |-|03TOMy

«5STEAM» < «<STEAM» < «Steam» < «steam» < «[1AP» < «Map» < «<nap»

Hanpumep, ans Toro ytobbl oTCOPTUPOBaTb OYKBbI BHYTPM C/IOBA, MPOrpaMmy
MO>KHO 3anucaTb Tak:

s = 'l[loHemenpHUK'
sl = '"'.join (sorted (s))
print (sl)

>>> I[IneenkJIHHOBL

3apaua 1. Heobxoanmo BBeCTU C KNaBmMaTypbl HECKOJIbKO C/TOB (Hampumep,
dbamnnnin) n BbIBECTU MX Ha 3KpaH B andaBUTHOM NopAaKe.

ona peweHnAa 3TOW 3aaun y[:l,06HO nepesanncatb BBeAEHHDbIE Yepe3 3anATYylo
(I)aMI/IJ'II/II/I B CMNCOK, a 3aTEM OTCOPTUPOBATb C MOMOLLbIO MeTOla sorted:

s = input('BBemure bamMmmmm: ') #ABakupor MykaHoOBa BebBuHOB
CemenoBa 3anpymna
sl = s.split() #bopMmmpyer cmmcox m3 nomcTpok ['AGaxupos',

'MykanoBa', 'Be6bunHoB', 'CemeHoBa', 'Bampyzna']
s2 = ' '.join (sorted (sl))
print (s2)

>>> AbBakupoB BebmuHoB 3Banpyma MykaHoBa CeMeHOBa

BOMPOCHI U 3AAAHKA:

1) Hanuwume npozpammy, Komopas 3anpawiugaem 88ecmu HeCKOJ1bKO
CJ108 C K11aguamypei, d 3amem onpeoesisiem O/IUHY CAMO20 KOPOMKO20
€J1080 8 CMPOKe.

2) Cmpokosbiti MemoO0 isdigit() nposepaem, cocmoum Jiu CMpoKa
MosbKo U3 yugp. Hanuwiume npozpammy, Komopas 3anpawiugaem c
8800a 08d UeJsibiX YUC/1a U 861800UM UX CyMMY. B c/lyuyae HeKoppeKmHo-
20 88004 NPO2PaMmMa He 00J/IKHA 3aBepuiamabCs € OWUGKoU, a 00/MKHA
npodomxame 3anpawiusame yucaa. Obpabomyuk uckioueHud try-
except ucnosb308aMb HeJslb3A.



OOPMATUPOBAHUE CTPOK

12. Tema:
dopmaTupoBaHue CTPOK

DopmaTtmpoBaHue cTpoK B Python o3HauaeT nogcTaHOBKY B Kakoe-nmbo me-
CTO WwabnoHa apyroro TekcTa. NogcTaHOBKa NPONCXOAMT, YTO Ha3bIBAETCA, «Ha
nety». Hanpumep, ¢ ncnonb3oBaHnem ¢popmaTMpOBaHNA MOXKHO CO34aBaTb
TaKue npuvrnacuTesibHble 61neTbl Yepes roToBbll LWAGMOH:

Yea>kaemelli (as) Annna!
lMpuznawaem Bac Ha [leHb OTKPbITbIX ABEpen.
Hama cobbimus: 1 masa
C ysaxxeHuem, Tumyp.

OpHa noagcTaHOBKa 3anuLLeTcs Tak:
print ('VBaxaemerm (asz), {}!'.format ('Anmua'))

To ecTb, Mocne TeKcTa WwabnoHa BCTaBAAOTCA NyCTble pUrypHble CKOOKM 1 fa-
nee .format () c ykazaHvnem B cKobax 3HaUeHNs, KOTOPOE HY>KHO BCTaBUTb. [1pu
NCMONHEHNN NPOrPaMMbl TEKCT-NOACTAHOBKA BCTABSAETCA HA MECTO GUTYPHbIX
CKOOOK.

Mpy MHOXeCTBEHHbIX BCTaBKax B GUrypHble CKOOKM BCTABNATCA UHAEKCI
CNOB, KOTopble nayT B kopTexe nocse .format (). Takum o6pasom, 3anmch wa-
610Ha AnA Hawero npurnaleHns 6yaeT BbIrMALETb TaK:

print ('Yeaxaemsnt (ast), {0}! \nlpurnamaem Bac rHa {1l}.\nla-
Ta cobmrusi: {2} \n C ymBaxenmeMm, {3}.'.format ('Anmuua', 'JeHb
OTKpPHTHX gOBepeint', 'l mast', 'Tumyp'))

DopmaTtnpoBaTb TEKCT MOXXHO APYrM CNocobom — 6e3 ncnonb3oBaHuA format ().
ITOT cnocob cunTaeTcs MeHee NpPaBUSIbHBIM U ycTapeBatowmum. OgHako, ecnm
Bbl BCTPETUTE B Koge onepaTtop % — TO, BO3MOXHO, peyb naeT UMeHHO O ¢pop-
MATUPOBAHMW. 3anuweM Hall WaboH NpurnalleHns c NoMoLlblo onepaTtopa %:

print ('Yeaxaemmut (ast), %s! \nllpurmawaem Bac Ha %$s.\nJara

cobrrrusi: $d %$s \n C ymBaxenmeM, %s.' % ('Anmua', 'JleHb OTKpPH-
Teix gBepent', 1, 'mas', 'Tumyp'))
>>>

YBaxaemsnt (aszt) AnmHaA!

IpurnamaeM Bac Ha J[eHB OTKPHITHX OBEpen.
JaTa cobmrusi: 1 mMas

C yBaxenmeMm, Tumyp.
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Bbl HaBepHOE 3amMeTVNK, YTO rae-To Mbl 3anucanu %d, raoe-To %s? OHK onpeae-
NS0T, YTO Mbl UCMOJIb3YEM B KaUeCTBE NOACTAHOBKMU:

%S — NOACTABNAET CTPOKY;

%d — noacTaBnseT Lenoe Ynco;

%f - nogcTaBnAeT ApobHoe uncso.

I1pe06pasoBava YNCNO-CTPOKa N CTPOKa-Yncno

B npakTnuyeckux 3agayax 4acTo Hy>KHO Npeobpa3oBaThb YNCIO, 3anCaHHOE B
BUZE LLeNoYKM CMBOJIOB, B YNCIIOBOE 3HAYeHNe U Ha06opOoT. [ins 3Toro B A3bl-
Ke Python ecTb cTaHZapTHble GyHKLUN:

int - npeobpa3yeT CTPOKy B s = '123"

Liesioe yncno N = int ( s ) #N = 123

float - npeobpasyeT cTpoky B s = '123.456"'

BELLEeCTBEHHOE UNCo (apobHoe) X = float ( s ) #X = 123.456
N = 123

str — nepeBoauT Lenoe un s = str (N ) #s = '123"

BeLLeCTBEHHOE YMCIIO0 B CTPOKY X = 123.456
s = str ( X ) #s = '123.456"

Ecnu cTpoky He yaanocb npeobpa3oBaTh B YACIO (HanNpuUMep, eCcvi B Hel Co-
AepaTtca 6yKBbl), BO3HUKAET OLINOKaA 1 MPOrpaMmMa 3aBepLUaeTcs.

Ana ppo6HbIx uncen (Tin float) MOXKHO yKa3aTb, CKOJIbKO 3HAaKOB B IPOGHON
YacTUN Mbl XOTMM BbIBECTU, HaNpUMep:

X = 34.8589578
print('{:.2£f}"'.format (X)) #34.86
print('{:.3f}'.format (X)) #34.859

Ecnun B 6onblInx YmMcnax Mol XOTMM UCNONb30BaTb 3aMATYIO B Ka4eCTBE pa3je-
nmTena pa3pAanos, To 3anncbiBaeM 3TO TakK:

print('{:,.2f}"'.format(10001.23554)) #10,001.24

KOMNbIOTEPHbIA NPAKTUKYM:

Hanuwume wabn0H no 3anpocy y nonib3osameris 102UHA U NAPOJIA.
Ecnu nozuH unu naposns 6yoym 8gedeHbl ¢ owUbKoU, mo Heobxoo0umMo
8blBecmu coobweHue 0 Mom, Ymo makoli JI02UH UJIU NAposib He Hatide-
Hel. Ecniu 1o2uH u naposns coenadarom, mo 8sigecmu npusemcmaue ¢
yKazaHuem UMeHU NoJib308amers.
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13. Tema:
Pab6ota c rpadukonm B Python

PucoBaHue c nomouwbio moayns Turtle

lna NnpocToro pncoBaHusA B cpefe nporpammupoBaHus Python ncnonbsyetca
mopgy”nb Turtle (uepenaluka), KOTOpPbI NOAKIIOYAETCA KOMaHAOM:

turtle *  {#isarpyxaeT KOMaHAE OJIs PaboTH C UYepenalrKon
reset () #oBHynsieT mosMUMI0O M BKJIKOYAET [EpPO

3anycTnB Nporpammy, Bbl yBUANTE OKHO ANA rpadurkuy C Nepom (YepenaLlKkom)
Mo LEeHTpY.

Tenepb, 3aaaBaA KOMaHAbl, Mbl MOXKEM CTPOUTb PUCYHKU Ha 3KpaHe. Hanpu-
mep, KoMaHga forward cnyxuT Ana nepemelleHns Yepenawku Bnepes, rae
B CKOOKax YKa3blBaeTCA KOMMYECTBO LLAroB B Nnkcenax. [Ana komaHg noBo-
pota right n left B ckobkax yKka3blBaeTcA KONMYECTBO rpaflycoB, Ha KOTOpble
Heo6xo4MO NoBepPHYTb. [Tonpobyem HaprcoBaTb KBaapar:

turtle * # Pythan Turtle Graphics - o =
reset () -
forward (100) #mewmxenue Bnepen Ha 100
nmukKceyen
right (90) #moBopoT Hamparo Ha 90°
forward (100) >
right (90)
forward (100)
right (90) .
forward (100) 1 EE=

nA cokpaleHns Koaa ncnonb3yem Lk for, a Takke 3agavm AOMONTHUTESb-
Hble NapameTpbl Ansa Gurypbl:

turtle *

width (5) #umprHa mmEMM - 5 nmxcenen
color('blue', 'green') #nepBryi - UBET JMHMM, BTOPOM - LBET BaJMBKA
begin fill () #mavarTe cnenuTe 5a uepenawxoil AN BanosHeHMsT obracTu

i range (4):

forward (100)

right (90)
end fill() #sanonumTe unBeTOM O6nacTe, HauMHast C begin fill()
>>>
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Ncnonb3ya komaHay up(), Bbl MOXeTe NOAHATb Nepo 1 C
APYroro mecTa HayaTb PUCOBATb APYroON PUCYHOK (MW Hane-
yaTaTb TeKCT). [1nA Hayana pMcoBaHMA HY>KHO OMNYCTUTb Nepo
komaHaoin down().

[nAa Toro yTo6bI HAPUCOBATL KPYT NCMOMNb3yeTCA KOMaHAa
circle(r, n), rge r — pagnyc Kpyra, n — 4aCTb OKPY>KHOCTW, KOTOPYIO Mbl pUCyeM,
B rpagycax. Ecnm n = 180 rpagycos, To nepo BbiBeAeT NOAYOKPYXHOCTb, NpU
360 rpagycax HapucyeT NMOJIHYI0 OKPYKHOCTb.

[insa Toro uTo6bl HAPMCOBATL TOUKY, UCMONb3yeTcA KoMaHga dot(r, color), rae r —
pagunyc TOUKM B NUKCensx, color — LiBET, KOTOPbIM OyAET PUCOBATHCA TOUKA.

3apgava 1. Haprcyem OKpYy>KHOCTb, NO AJIMHE KOTOPOW paBHO- ’ Mo
MepHO pacrnpegeneHo 3agaHHoe KOMYeCcTBO ToYeK: / .

turtle * !
circ(d, r, rBig): #byuxums circ c napamerpa- . i
MM: KOJI-BO TOYEK,paguyC TOYKM, PagUyC OKPYXHOCTM o S
i range (d) :

circle(rBig, 360 / d)#pacnpenmensieM KOm-BO TOYEK IO KPYTY
dot(r, 'red')
up ()
goto (150, 0) #ormommMm nepo Ha 150 nmxcesnelt Hanpaeo
setheading (90) #noropaumBaem nepo Ha 90°
down () #onyckaeM nepo nys Hauaja PUCOBAHUS
circ (15, 10, 150) #nepemaemM sHaueHMsT napamMeTpam
screen.mainloop () #ocTanaBnMBaeM BEHIIOJHEHWE NPOTPaMMEI

Kpome BbiBOAa pa3nunuHbix Guryp, B okHe ana rpadrikm MOXHO p1coBaTb TEKCT.
[nA 3TOro ncnonb3yeTtca KoMaHaa write() ¢ MHOXeCTBOM NapameTpoB:

write (text, move, align, font = (fontname, fontsize, fontstyle))

- B NapameTp text NULIETCA CaM TEKCT B KaBblUKax;
- align npnHumaet 3HaueHuA «left», «right», «center» n n3meHsaeT nonoxe-
HMe TeKCTa OTHOCUTENbHO YepenaLlky; 3HaYeHNA NULYTCA B KaBbluKax;
- font npuHumaet 3HaueHuA fontname, fontsize, fontstyle:
- B fonthame nuweTca HazBaHWe WpndTa B KaBbluKax;
- fontsize oTBeyvaeT 3a pasmep wWpndTa;
- fontstyle otBeuaet 3a ctunb TekcTa (normal — 06bIuHbIN, bold — nony-
XnpHbIN, italic — kypcrsHbIn, bold italic — nonyxnpHbIn TekcT).
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3apgaya 2. Hanuwem nporpammy ans BbiBoga GopmMaTMpOBaHHOIO TEKCTA:

turtle *
color ('blue')
write ('Mer msyuaem Python', 'center', font=('Roboto', 24, 'bold italic'))
>>>

§ Python Turtle Graphics - o

Komanpgb! clear() v reset() ounwiator
] 3KpaH OT PUCYHKOB U1 NepemeLlatoT
Mb! uzyyaem Python || nepo B LiEHTP.

Pa6oTa c Tkinter pna cosgaHuna rpapunyecknx o6bLeKToB

Mopynb Tkinter gna pa6otbl ¢ rpadpuueckon 6ubnuotekon Tk no3sonaeT co3pa-
BaTb Nporpammbl ¢ 6onee NpoaBUHYTONM rpadrKoi N aHMMaumen. Tak e Kak 1 ¢
mopynem turtle, mogynb tkinter Hy>HO CHayana NOAKMIYNTL KOMaHAOMN:

tkinter *

3apaua 3. lNonpobyem gns Hayana ,
co3faTtb 0OblYHYIO KHOMKY. [1na 3Toro ‘ 3TO UHTEPECHO!
Mbl cnonb3yem Buaxet Button, rge B
Bup»xeTtbl - 510 6a30Bble 610KN

CKObOKax 3alaeM NapamMeTpbl KHOMKM.
AnA co3faHmAa rpadpryeckoro

C nomoLbio 3HaveHunA text yctaHas- 8
JINBAaeM HaANMnCb Ha KHOMKeE. 3anuiem MHTepdeiica NPOrpamMmbl, HeKO-
TOpble N3 KOTOPbIX CTaHAAPTHbI

nporpammy:
BO BCEX fA3blKax MPOrpammmnpo-
tkinter import* BaHMA. Hanpumep, 3To BUgXeTbl
tk = Tk() #cospmamum dopmy Tk KHOMOK, GIaXkKun 1Um nonoca
(o6zexr) c mmenem tk NPoKpyTKW. OHX MOTYT NULLb

btn = Button(tk, text='llyck')
#fcosmanMM KHOIKY C TEeKCTOM
«Ilyckx»

btn.pack() #pacnonaraem
KHONIKY BHYTPM OKHa

>>>

OT/INYATbCA Ha3BaHUAMM: Ha-
npumep, Knaccmyeckme dnaxkku
(check box) B Tkinter Ha3biBalOT-
cAa check button.

OpHaKo Npu HaXKaTUK 3TON KHOMKN HUYEro He NPOUNCXO0-
-¢ O X AnT. Ans Toro 4tobbl HaXKaTue CONPOBOXAANOCh KAKUM-TO

ycx LencTBnem, BBe4eM B nporpammy GyHKUKMIO, pe3ynbraT
KOTOPOW BbIBEAETCA Yepe3 KoMaHgy command:
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tkinter *
btn_act(): #noBaBnsseM QyHKIMMIO, KOTOpasi BHEBOOMT Ha KOHCOJM
print ('Urpa Hauvanace!') #cimoBa «Wrpa Hauaznacs!»
tk = Tk()
btn = Button (tk, text='llycx', command=btn act) #npu naxarun
Ha KHOIIKY BHBOOUTCSI CcooBumeHme ms3 GyHKIUM
btn.pack ()

Tenepb, nocdJji€ HaXaTuA Ha KHOMKY, B KOHCOJIN BbIBEAETCA COO6IJ.|,€HI/IeZ
>>> «Wrpa Havanacsh!»

Apyron sugxet — Canvas (aHes1. xos1cm) NO3BONAET pu- 0,0

COBaTb Ha 3ajaHHOM XxoricTe. PucoBaHme HaunHaeTcaA ¢

yKa3aHuA pa3MepoB XONCTa, @ UMEHHO C YKa3aHuA ee

wupurHbl (width) n BoicoTbl (height).

[na 0603HayYeHNA CTapTOBOM TOUKUN PUCYHKA Ha XOr-

CTe NCNOoNb3yTCA KoopauHaTbl X n Y.

KoopamnHatbl onpeaenatoT, HACKONbKO NUKCenb (TouKa)

OTCTynaeT OT JIeBOro KpasA XoncTa no ropmsoHTanu (X)

N OT BEPXHEro Kpas xoncTa no septukanu (Y). 300.30(

Ana co3gaHma nMHUKM ncnonb3yetca meTop create_line(), roe B ckobkax yka-
3bIBalOTCA YeTblipe Yncna. [lepBble ABa YMCNA — 3TO KOOPAMHATDI HaYana MMHUN,
BTOpPble jBa — KOOPAMHATbI KOHLA TMHWW. 3anuwemM NporpaMmmy:

tkinter *
tk = Tk()
canvas = Canvas(tk, width=300, height=300)
canvas.pack()
canvas.create line(0, 0, 300, 300)

nAa co3paHmna Kpyra ncnonb3yetcs meTop create.oval():

canvas.create oval (10, 10, 80, 80, outline= 'red',6 f{ill=
'green', width=2)

B maHHOW 3anuncy nepBble 4 NapameTpa onpeaensoT orpaHnYnBaloLie Koop-
ANHATBI GUrypbl. JpyriMmn CioBaMm, 3TO X 'y KOOPAUHATBI BEPXHEN NIEBOI 1
MPaBoOW HMXKHE TOUeK KBaApaTa, B KOTOPbIA MOMELLEH KPYT.

3apava 4. Hanvwem nporpammy Ajisi Co34aHUA Ha XONCTe KPYroB, AMaMeTpbl 1
LiBETa KOTOPbIX BbIOMPAKOTCA ClyyaiHbIM 06pa3om.
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from random import* #sarpyxaem o¢yrkmmo randint m choice us
MonmyJsst random
from tkinter import¥*
size = 500 #BBOmMM nepeMeHHyI size
tk = Tk()
diapason = 0 #BBOogMM mnepeMeHHyl0 diapason IOnsI orpaHMYEHUS
KOJI-Ba KPyT'OB
my canvas = Canvas (tk, width=size, height=size) fcoszgnaenm
XOJICT, MCIONBBYysl BHaYeHME [epPeMeHHOM size
my canvas.pack () #ipacnonoraemM xojcT BHYTPM OKHa
while diapason <1000: #umks NOBTOPsSIETCs [O 3TOTO YCIOBUS
color = choice(['green', 'red', 'blue',6 'orange',
'yellow', 'pink', 'purple', 'violet', 'magenta', 'cyan'])
#cospmaeM cmmcok Oy cny4¥amHOT'O BHOGOpa LIBETOB KPYTI'OB
x]1 = randint(0,size) #cayuarumi BHOOP KOOPOMHAT X U Y
yl = randint(0,size)
d=randint (0,size/5) #npouseoneHNI BHEOP OuaMeTpa KpyrTa,
HO He GBojyee size/5
my canvas.create oval(xl,yl,xl+d,yl+d,fill=color) ficoznaem
KpyTM ¥ 3aJlmepaeM cnyqaﬁnm IBeToOM
tk.update ()
diapason+=1 #war umukga, CYETUUK

KOMNbIOTEPHbIN NPAKTUKYM:

1) Hapucyiime c nomowjbto Mooyns
turtle kosep u3 Kpyz08, 20e Kpyau ume-
tom 0OUH ysem, a hoH Kospa — Opy2odl.

2) Hanuwume ¢ nomowjbto MoOysis
tkinter npoepammy, komopas 8bi800UM
HA X071 JIUHUU, MOJIWUHA U ysem
KOmopwIx 8b16UparMcs Cy4aiHsim
obpasom.
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14. Tema:
Pekypcus

N3 Kypca 8 Knacca Bbl MOMHWTE, YTO YacTO OAHa GYHKLNA MOXKET Bbi3biBaTb
Apyryto ¢yHkumio. Ho yHKUMA TakxKe MOXKET BbI3biBaTb 1 camy ceba. Cutyauums,
Korga nporpaMma Bbi3blBaeT caMa ceba HenocpeaCcTBEHHO (MpocTas pekyp-
CVA) UM KOCBEHHO (Yepes apyrue pyHKUMM), Hanpumep, GyHKUUA A Bbi3biBaeT
byHKumio B, a yHKUMA B — PyHKLMIO A Ha3biBaeTCA peKypcnen.

rA_I I-}A—PB—PC—I

3ameTnMm, YTo NpPY KOCBEHHOM obpalleHNn Bce GYHKLMM B LIEMOYKE — PeKyp-
CUBHDbIE.

MonynapHble NpYMepbl PEKYPCUBHbBIX 0ObEKTOB — (hpakmarel. Tak B MaTeMa-
TUKe Ha3blBalOT reoMeTpuryeckme ¢purypol, obnagatome camonodobuem. 310
3HAUUT, YTO OHM COCTaBJIEHDI M3 GUTYP MEHbLLEro pa3Mepa, KaXkaas 13 KOTOPbIX
nofo6Ha uenown eurype.

Puc.1. TpeyzonbHuk CepnuHcKo20 (0OUH U3 hep8bix hpakmasnos, NPeOIOKEHHbIX 8
1915 200y noneckum mamemamukom B. CepnuHckum).

PaBHOCTOPOHHWIA TPEYroNIbHUK JENNTCA HA 4 PaBHbIX TPEeYrofibHMKa MeHbLUe-
ro pasmepa (neBbll PUCYHOK), 3aTEM KaXKA bl 13 MOTYYEHHbIX TPEYrONIbHNKOB,
KpOMe LieHTpasibHOro, CHOBa AeNUTCA Ha 4 elye 6onee MeKUX TPEYrofbHMKa 1

T.0.
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3apgaua 1. PaccMoTpumMm, Kak paboTaeT peKypcus Ha NpUMepe BblUUCIEHUS
dakTopunana gna nl. Hanprmep, 4tobbl BbIYMCINTD paKTOpUan Yncna 3, Hy>KHo

AN & oy
(N))
factorial(n): :

n== 1 dakTopmanom ymcna n Hasbl-
BaeTCA Npoun3BeaeHne BCex
n * factorial (n HaTypanbHbIX yncen ot 1 go n:

- 1) n!=1%2%*3%4%, *n

print (factorial (3)) Hanpumep, daktopuan uncna
5 paBeH 120 (5!=1%2%3%4%5),

>>>

6 #pesyneTaT

PeKprI/IBHbIe d)YHKLl,I/II/I pewaT MHOIo 3aay B NporpaMmMmnpoBaHnn, HO K
CoXaneHnto, Npn X HannMcaHMmM 4aCTto BO3HNKAIOT oLWNOKN. OpHa n3 pacnpo-
CTPaHEHHDbIX ownboK — 3To 6eCcKoOHeYHasn PeKypcnaA, Korga Leno4vka BbiI30OBOB
(I)yHKLl,I/IIh HUKOrAa He 3aBepLllaeTCcA 1 Npoao/IKaeTCA, MoOKa HE 3aKOHUYNTCA CBO-
60[J,HaFI NMNaMATb B KOMMbOTEPE.

[Be Hanbonee yacTble NPUYMHBI AN 6ECKOHEYHOW PeKYPCUN:

. HenpasunbHaA 3anucb Bbixofa 13 pekypcuun. Hanpumep, ecnv mbl B Npo-
rpamme BbluMcrieHUA pakTopmnana 3abygem NocTaBuUTb NPOBEPKY if n ==
0, To factorial(0) Bbi3oBeT factorial(-1), ToT BbI30OBeT factorial(-2) n . .

. HenpaBunbHasa 3anucb napameTpos B GyHKUUK. Hanpumep, ecnn GyHKUMA
factorial(n) 6ygeTt Bbi3biBaTb factorial(n), To TakXe nonyunTca 6eckoHeuyHas
Lenouyka.

MosToMy Npu pa3paboTKe PEKYPCMBHON GYHKLMN B NEPBYIO OUepeb HY»KHO
0pOPMUTb YCNOBUE 3aBEPLLEHUS PEKYPCUM, KOTOPOE TaK»Ke Ha3blBaeTcA 6a3o-
8bIM yc/108UEM peKypcuu.

Mpamoi n 06paTHbIN XOA peKypcumn

JencTeua, BbiNoNHAeMble yHKLUMEN [0 BXOAa Ha CliedyolWnii YpoBEHb peKyp-
CMI, Ha3bIBAKOTCA BbIMONHALWNMKUCA Ha NPAMOM XOA4Y PeKypcun, a AenCTBUA,
BbINOJIHAEMbIE MO BO3BpaTy € 6onee rnyboKoro ypoBHsA K TEKYLLEMY, — BbINOJI-
HAIOLWMMMNCA Ha 06PAaTHOM XofYy PEKYpPCUN.
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3apgaua 2. CocTaBuM Npouegypy, KoTopas NepeBOANT HaTypanbHOE YKCII0
B ABOUYHYIO cucTemy. CTaHAAPTHbIN anropuTM NepeBoOAa UnCa B 4BONYHYIO
CUCTEMY MOXHO 3anucaTb, HaNnprUMep, Tak:

printBin ( n ):
n'= 0:
print (n $ 2, end = '")
n=n// 2
printBin(14) #ana BrsSoBa QyHKUMM BBemeM IJsi mpuMepa umucio 14
>>>
0111 #pesynbTar

Mpobnema B TOM, UTO ABOMYHOE YMCIIO BbIBOAUTCA «330M Hanepe», To eCTb
nepBbiM OyaeT BbiBeleH NOCNeAHUI pa3paa.

EcTb pa3Hble cnocobbl pelleHuns 3To 3aaun, KOTopble CBOAATCA K TOMY, YTOODI
3arnoMrHaTb OCTATKU OT AeneHuns (Hanpumep, B CUMBOJIbHOW CTPOKE) U 3aTeM,
KOraa pe3ynbTaT MOSIHOCTBIO NMOJTyYeEH, BbIBECTU €10 Ha SKPaH.

Mpobyem 1cnonb3oBaTb peKypcuio. Miaea TakoBa: UTobObl BbIBECTW [ BOVUHYIO
3anncb Yncna n, Hy»KHO CHavasa BbIBECTU ABOUYHYIO 3aMnCb Ymicnan// 2, a 3a-
TeM BblUNCSINTb €€ OCTATOK (N%?2). ECnn nonyyeHHoe Ynciio — NapaMeTp PaBHO
HYJ0, HY>KHO BbIATI U3 Npoleaypbl. Bozbmem ana npumepa umcno 14:

14//2=7,7%2=1
7//2=3, 3%2=1
3//2=1,3%2=1
1//2=0,BbIX0OA

Takom anropuTm o4eHb NPOCTO NPorpammmpyeTca. 3anmwem GyHKLMIO C Ha3Ba-
HMeM print bin:

print bin ( n ):

n = 0: 0
print bin (n // 2)
print ( n $ 2, end = '') {#sanuciBaeT OoCTAaTKM B OJHY
CTPOKY
printBin (14) #ons BRHBOBA QYHKUMM BBeIeM IJsI NpuMepa
upmcio 14
>>>

1110 #pesynwsTaT



PEKYPCUA

To »e camoe MOXHO 6bISIO cAenaTh 1 ¢ NoMoLblo Unkna. OTcloaa cnegyeT
Ba>KHbI BbIBOA: peKypcus 3ameHsem yukJ. Npu 3ToOM Nporpamma Bo MHOTMX
CNlyyanx CTaHOBUTCA Gonee NOHATHOW.

3apaua 3. 3anuwem pekypCcuBHY0 GyHKLMIO AnA BO3BeAEHMA YnCha a B CTe-
neHb b (a**b).

I'Ipvl BO3BeAEHNN YNC/a B CTENEHDb, aJITOPUTM AeNnaeT diejyoulee:

@*..@*@*@*a@*1))
(.4 m
N3 Kypca maTeMaTuUKM Mbl 3HaeMm, 4to a**0 = 1. :

PeweHue 3adayu: Ana octaHoBKM
BbIBO[a pe3ynbTaTtoOB
def func_step(a, b): 6eCKOHEUHOII peKyp-
if b == CUV HY>KHO HaXKaTb
return 1 Ha Ctrl+C.
else:
return a * func_step(a, b-1)
print (func_step (2, 4)) #nanpumMep, 2 B 4 cTeneHu
>>>
16 #pesyneTaT

. 3TO UHTEPECHO!

MpriMepbl PeKypCKK B KU3HWN YesloBeKa

. Bbl MONOXunnu aeHbrn B 6aHK o NpoLeHTbl M HauKC/IeHHble NPo-
LIeHTbl OCTalOTCA B 6GaHKe Ha BALLEM CYETE M Ha HUX HAUMCIAIOT MPOLEHTDI.
Mpouecc NpoaosKaeTcsA NoKa Bbl He 3abepeTe BeCb BKag.

. MoBTOpstOLLEECA OTPAXKEHNE B 3epKasaX, PacrosoKeHHbIX Hanpo-
TVB APYr ApYyra — 3To 6eCKOHeYHas peKypcus.

KOMNbIOTEPHbIN NPAKTUKYM:

1) JaHo HamypaneHoe Yucio n. Beisedume gce yucna om 100 n.
2) 3anuwiume peKypcusHyto (pyHKYUI, Komopas 0718 3a0aHHO20 Yuca
n 8blyUCIAEM CYMMY 8Cex Yyuces om 100 n.
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15. Tema:
Anropntmbl 06paboTKN MacCcMBOB

B 7 n 8 knaccax Bbl y>ke Havyanu nsy4vatb

MacCcCuBbl, NpeacTaB/ieHHbIE B BUAE Cnn- CMOTPU TAKXKE
. . Tema 3.6 8 knacc

CKOB, KOpTeEXen n cnoBapen, NCNOJNHATb

HEKOTOpPblIe onepaunn ¢ HUMKN, BBOAUTb U MaccuBbl

BbIBOANTb AaHHbIE N3 MaCC/Ba.

8 sroi ewe s Sonee nogposro pac- L+ YL A

CMOTPVM OCHOBHbI€ CTaHAAPTHbIE anro-

PUTMbI AnA 06paboTKM AaHHbIX B MaCcCu- Maccus - 310 rpynna nepe-

BaXx: MEHHbIX, PACMONIOKEHHbIX B
NamaTn pALOM (B coceHMX

. noucka AvenKax) 1 MmeroLwKx obulee
: MopdrKaLmn nma. Kaxkgas auelika nmeet
y COPTNPOBKN YHUKaNbHbIN HOMEP — NHAEKC.
a Vimsa maccmBa / HOMEP HOMEP (uxoexc)
3neme|-|;g enln(?)ccmsa NeMeHTa MacCiBa: 2
1 2 3
5 10 15 20 25 @
\ —
a[0] al] 3HAYEHME ald] SHAYEHUE
INEMeHTa MaccURa NemMeHTa Maccura: 15

Mounck B maccuBe

PaCCMOTpI/IM aJIr'OPUTM NMONCKa Ha npumMmepe 3afayn, B KOTOpOIz a — NMA MacCCcn-
Ba, N — KONMYECTBO 3/1IEMEHTOB B MacCMBe (Lienoe 4ncno), a nepemMeHHas i 6yneT
o603HauyaTb NMHAOEKC 21EMEHTa CNNCKa.

3apaua 1. Heob6xoamMo HaliTh B MacCMBE 3/1IEMEHT, PAaBHbI 3HaUYeHUIO nepe-
MEHHOW X NN COOBLLMTL, YTO ero HeT. ANIrOPUTM peLleHNs — 3TO MPOCMOTP
BCEX 2/1IEMEHTOB MAacCUBa C NePBOro Ao nocnegHero. Kak TonbKo HangeH sne-
MEHT, PaBHbIN X, HY>KHO BbITI 13 LKA 1 BbIBECTU pe3yfbTaT.
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InAa 3Toro mbl ncnonb3syem umkn c nepemeHHon nx, nepe6|/|paeM BCe 2/1EMEHTDI
MacCCBa 1 4OCPOYHO 3aBepLllaemM UnKn, ecnn HangeHo Tpe6yeM0e 3Ha4yeHune.

a=1[1, 5, 4, 31, 10] #3aman MaccuMeB C BapMaHTaMy BHAYEHUN

X = int(input('BeeguTe X: ')) #BBOA MCKOMOI'O BHAYEHUST X

nx = 0 #llepeMeHHass NX COXPaHAET HOMEpP HAaNIEeHHOT'O 3JIEMeHTa

item a: #nmst ®JeMeHTOBR MaccuBa a
item == x: #fecin m5eMeHT BymeT paBeH X
nx = item #TO OHO BammueTCsT B IIePEMEHHYH NX
break #zaBepmwaeT umxa
nx > = 1: finepeMeHHasT nx — MB3MEeHMJIACh

print ('Hammm!') #BrHOaeT uTO MCKOMOE BHAYEHME HAMOEHO

print ('He mHammm')

Ina Bbixoda U3 unkKna Mcnonb3yeTcda onepartop break, HOMepP HangeHHOoro ane-
MEHTa COXpPaHAETCA B I'IQDEMEHHOVI «nx». ECnn ee 3HayeHWe oCTanocb PaBHbIM
0 (He N3MEeHNNOCb B Xoe BbINOMHEHNA LMKNA), TO B MAaCCUBE HET dNIEMEHTa,
[PaBHOTIO X.

3Ty 3aauy MOXXHO PeLnTDb eLle OAHUM CMOCOHOM: UCMOMb30BaTb GYHKLMIO
index ana maccrBa, KOTopas BO3BpPaLLAeT UHAEKC MepBOro HalAeHHOro ie-
MEHTa PaBHOIO X:

a = [1l6, 29, -5, -11, 23, 14, -7, 23, 18] #npumep Maccusa
print (a.index (23))

>>>

4 #pesyneTaT

Ecnun anemeHTa B MaccrBe HeT, Nporpamma BEpPHET OLNOKY 1 MPeKpaTUT paboTy.

3apauva 2. Hangem B MaccnmBe MaKCMMAsbHbIN N1IEMEHT, KOTOPbIN AOMKEH
3anncaTbCA B NepeMeHHyo «mpy. [1na 3Toro Hago NpPoCMOTPETb BCE SIEMEHTbI
MacCuBa OAMH 3a Apyrum. Ecnu ouepepHo sneMeHT MaccrBa 60sblue, Yem
MaKCUManbHbIN 13 NpeablayLmnx (HAXOAALWNNCA B NEPEMEHHON «m»), 3arMoM-
HMM HOBOE 3HaUeHNe MaKCMMaJlbHOrO 31IeMEeHTa B «my.

MocKonbKy cofiepKMMoe MacCrBa HEM3BECTHO, MOXHO 3anucaTb B «m» HOJb
UK oTpuuaTtenibHoe uncno. Ecnm ato 6yget m = a[0], To umkn nepebopa Hau-
HEeTCA CO BTOPOro 3/1eMeHTa, To ecTb ¢ a[1]:
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a = range (1, 20)
m = a[0]
i range (1, 20):
a[i] > m:
m = a[i]
print (m)

BoT elle OOMH BapMaHT:
a = range (1, 20)

m = a[0]
X a:
X > m:
m=x
print (m)

OH oTnnyaeTca Tem, YTO He NCNONb3yeT NepeMeHHYI-UHOEKC, HO 3aTO ABaKabl
npocmaTpmBaeTca anemeHT a[0] (BTopow pas — B LUKNe, rae BbiNOMHAETCA nepe-
60p BCEX 3N1EMEHTOB).

MNockonbKy onepauun Noncka MakCUManbHOrO U MUHVMMAJIbHOTO 3JIEMEHTOB
HY>KHbl OYeHb YacTo, B Python ecTb cooTBeTCTBYIOLME BCTPOEHHbIE PYHKLMN
max() v min():

a range (1,20)
m = max (a)
print (m)

Moaundukauma maccmsa

Ana paboTbl C MacCBamMm 1 USMEHEHUSA B HUX AaHHbIX B Python ecTb MHOXe-
CTBO Pa3NnyHbIX QYHKLWIA, Hanpumep:

OYHKLWA 3HAYEHUE NPUMEP
a = [16, 'b', 34, 'c']#Basommit
rint (a) BbiBOAWT CNncoK a Ha CHOMCOK ZIJisT BCEeX IIPMMEPOB
P 3KpaH print (a)
[16, 'b', 34, 'c']
HNob6aBnseT oguH a.append (18)
append () 3/1EMEHT B KoHel| print (a)
crnncka [16, 'b', 34, 'c', 18]

a.clear ()
y,El,aﬂFIET BCe 3J1eMeHTbl print (a)

clear () CrnnckKa [1
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OYHKLVA

extend ()

insert ()

)

pop ()

N/

remove ()

reverse ()

)

sort ()

3HAYEHUE

Bo3BpamaeTKonmqe—
CTBO 2J1eMEHTOB C
3aflaHHbIM 3Ha4YeHnemM

Job6asnaet gpyrou
CMNCOK B KOHel|
6a30BOro CruncKa

Bo3Bpatuaet Homep
MHAeKca NepBoro
HaAEHHOTO MOXOXero
3N1eMeHTa

BcTtaBnsieT anemeHT no
NHAEKCY

Ynanaet anemeHT nog
3aJaHHbIM NHOEKCOM

Ypanset nepBbin
3JIEMEHT C 3aJlaHHbIM
3HayeHnem. Ecnn
3/IEMEHT He HalaeH —
To BblgaeTca ValueError

MNepectaBndaer
S/1IEMEHTbI CNUCKa B
obpaTHOM nopapake

CopTumpyeT cnncok
(TonbKo A1 CNUCKOB
C OOHUM TUIMOM
3/1eMEHTOB)

NMPUMEP

print (a.count (16))#cunraer
CKOJILKO 3JIEMEHTOB CO BHaueHMUeM
16 ecTe B cnmcke

1
B = [18, 'h'] #BTOpPOM cCmmcok
a.extend (b)
print (a)

[16, 'b', 34, 'c', 18, 'h']

print (a.index (34))
2

a.insert (1, 22) #inockonpKy oTcCueT
uHnekca uger ¢ 0, To B 6asoBOM
comMcke mnopm MHAeKcoM 1 crTouT s3ie-
MEHT 'b'; BMeCcTO Hero QHOJIXHAa
BCTaBUTHECA umbopa 22, ocTanbHEeE
CIOBUT'ATCSI, BIPABO.
print (a)
[16, 22,

'b', 34, 'c']

a.pop (0) #ymanuTe BHaueHMe MO
nHgexkcoM 0

print (a)
[lbl, 34, lcl]
a.pop ()
print (a)
[16,'b', 34] #ecnm sHaueHMe

He BafawTCcsi, TO yHajlseTCsl NocClen-—
HUM SJIeMEeHT

a.remove (34)

print (a)

[16, lbl, lcl]
a.reverse ()
print (a)

['e', 34, 'b', 16]

a = [16, 8, 34, 3] #B cnoucke
TONBKO umciya (int)
a.sort ()
print (a)

[3, 8, 16, 34] j#copTupyeT mo
BOSBpaCcTaHMIO

a = [|m|, 'b', 'O', vcv] #B
CIIMCKe TOJIbKO CHUMBOJH (str)
a.sort ()

grint (a)
copTMpyeT mno andaBuTy
>>> [lbl, lcl, lml, lol]
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PaCCMOTpI/IM 6onee I'IO,El,pO6HO HEKOTOPbIE U3 HUX: peBepC MaCChBa, CABUT ae-
MEHTOB MaCCBa " 0T60p HY>KHbIX 271€EMEHTOB.

PeBepc maccuBa

PEBGPC maccuea (reverse) — 310 nepectaHOBKa €ro 3J;1ieMeHTOB B O6paTHOM no-
pAaKe: I'IepBbIIﬁ 3N1eMEHT CTaHOBUTCA NOCNegHNM, @ NOCNeAHNN — nepBbIM.

NHpekc anemeHTOB MaccmBa B Python HaumnHatotca ¢ 0. [Noatomy, ecnu obuyee
KONMYeCTBO 3N1eMeHTOB PaBHO N, TO NPOTMBOMOJOXKHbIN ANA | S1eMeHT Haxo-
antca no ¢opmyne: N -i - 1. Hanpumep (cm.Tabnuuy Huxe), 4yToObl HANTA UH-
LEKC dNemMeHTa, KOTOPbI 3aMEHUT IeMeHT NoA MHAEKCOM 2, BblUMCIAeM No
dopmyne:

N i

9-2-1=6
DNemeHT Noj NHAEKCOM 2 AOSTKEH NMOMEHATbCA MeCcTamu C 311IeMEeHTOM Noj
MHOEKCOM 6.

16 29 -5 -11 23 14 -7 23 18

0 1 2 3 4 5 6 VIZI/I mﬁw
(n-2) (n-1)

YT06bI HANTV BTOPYIO Napy 3NeMEeHTa, Mbl MPOCMATPMBAEM NHAEKCbI TOSIbKO
NepBO NONIOBUHbBI MAacCKBa. DTO 3HAUUT, UTO LMK HY>KHO OCTaHOBUTb Ha cepe-
AVHE MaccuBa:

a=[1l6, 29, -5, -11, 23, 14, -7, 23, 18]
n = len(a) #BEIUMCIIIEM KOJIMYECTBO SJIEMEHTOB B MaCCHUEE

i range (n//2) : #TonBKO MHOEKCH IEPBON IIOJIOBMHE MacCCHBA

a[i], a[n-i-1] = a[n-i-1],
a[i] #nepecTaBnsieM sJIeMeHTH m
print (a) :
>>>
[18, 23, -7, 14, 23, -11, -5, 3HaueHuA nHgekcoB B Python
29, 16] MOTyT ObITb oTpunuaTenbHbIMN.

B aTOoM cnyyae Hymepauus 6y-

Onepauma peBepc MaccrBa MOXeT ObITb AeT AT C KoHua. Hanpumep,
BbIMOJ/IHEHA N C MOMOLWbIO CTaHAAPTHOIO nHAeKcC camMoro nocnenHero
mMeToaa reverse(): 2/1EMEHTa MaCCBa paBeH -1,

npegnocnegHero -2 N T.4.
a.reverse ()
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CaBUr asnemeHTOB MaccMBa

Mpw yganeHumn 1 BCTaBKe 31eMEHTOB HEOOXOAMMO BbINOSHATbL CABUT YacTu
NN BCEX 3NIEMEHTOB MacCKBa B Ty UK APYryIo CTOPOHY. MaccumB yacTo pucy-
10T B BUZe Tabnuubl, rae NepBbl 31IEMEHT PacnosioxeH cnesa. lNoatomy casur
BNIEBO — 3TO MepemeLleHne BCEX 3NIEMEHTOB Ha O HY AYeNKy, Npun kotopom a[1]
nepexoant Ha mecTo al0], a[2] — Ha mecTo a[1] n T.4.

0 1 n-2 n-1
7 12 5 34 40 23
0 1 ‘ n-2 n-1
12 5 34 40 23 23

lNocneaHuin aneMeHT OCTaeTcA Ha CBOEM MeCTe, TO eCTb ny6n|/|pyeTCH, MNOCKOJ1b-
Ky HOBO€ 3Ha4yeHune anAa Hero B3ATb HEOTKYAd — MACCMB KOHYWIICA.

3anuwem anropuTm:

a = [16, 29, -5, -11, 23, 14, -7, 23, 18] O6paTI/ITe BH/MaHWe, YTO

n = len(a) LKA 3aKaHUYMBAETCA MPM
i in range (n—ﬁ\ a = [n-1], 4TO6bI He 6bINO BbI-

a[i] = a[i+1] XO[a 3a rpaHuLbl MacCuBa, TO
print(a) eCTb obpallLeHnA K HecyLle-
>>> CTBylOLLEMY SNIeMEHTY a[n].

[29, -5, -11, 23, 14, -7, 23, 18, 18]

Kak Bngaum, nepsblil S1eMeHT nponan, a nocnegHuin — noBTopunca 2 pasa. Mox-
HO CTapoe 3HauyeHVe NePBOro 31eMeHTa 3anncaTb Ha MeCcTo nocnegHero. Takom
CABUI HA3blBAETCA LUKNNYECKUM. [InA 3TOro npeasaputenbHO (A0 Havana umk-

na) NepBbI 31eMEHT HY>KHO 3aNOMHUTb BO BCIOMOraTefibHOM nepeMeHHom (c),

a nocsie 3aBepLieHna LMKIa 3anncaTb ero B NOCefHI0n AYenKy MacCmBa:

a = [16, 29, -5, -11, 23, 14, -7, 23, 18]
n len(a)
c = a[0]
i range (n-1) :
a[i] = a[i+1]
a[n-1] = ¢
print(a)
>>>
[29, -5, -11, 23, 14, -7, 23, 18, 16]
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MO>KHO BbIMONHUTb caABUr, NCNOJib3yA BCTPOEHHDbIE BO3SMOXKHOCTU Python:
a = a[l:n] + [a[0]]

3pecb nepBbIi anemeHT a[0] cTaBUTCA B KOHeL, K o6pe3aHHOMY maccuBy a[1:n],
KOTOPbIV TeNepb HaYMHAETCA He C HYA, @ C eAUHNLbI.

0 1 n-1
Ha pucyHke cnpasa Mbl BUANM, UTO cpe3 ==
a[0:2] BkntoyaeT BCe anemeHTbl mexay 0 .

1 2, TO ecTb anemeHTbl a[0] n a[1]. Paspesbl: 0 1 5 n-1 n

0T60p HY>KHbIX 3JIeMeHTOB

Tpe6yeTCF| OTO6paTb BCe 31eMeHTbl MaCCMBa a, YAOBNETBOPAOLLNE HEKOTOPOMY
ycnosuio, B HOBbI MaccuB b. Ina storo nepe6|/|paeM BCe 3JIeMEHTblI NCXOOHOIro
MacCrBa U, ecnn oqepe,qH0|7| N1eMeHT HaM noaxoaunT, ﬂ06aBJ'IF|eM €ro B HOBbI Mac-
1B, NCrnoJib3yA BTOpOVI CYETUUK. H—p, co6epeM BO BTOpOIZ CMNNCOK YETHbIE YnCna:

a [16, 29, -5, -11, 23, 14, -7, 23, 18]
b =[]
X a:
X % 2 ==
b.append (x)
print (b)
>>>

[16, 14, 18]
Bropon BapuaHT peleHna — UCnonb3oBaHMe reHepaTopa C ycioBnem

a = [1l6, 29, -5, -11, 23, 14, -7, 23, 18]
b =[x X a X % 2 == 0]
print (b)

34ecb B HOBbIN CMMCOK b 0TOMpatoTCA TONbKO 3/1eMEHTbI, AenALmMecs Ha 2.

KOMMbIOTEPHbIA NPAKTUKYM:

1) 3anonHuUmMe maccus ciiyqatiHeiMu yucaamu 8 uHmepesarie (0,20). Bee-
oume Yucs10 X U Hatidume 8ce 3Ha4eHus, pagHoble X.

2) [laH 00HOMEpPHbIU Maccue Yuc108biX 3HaYeHUU, Hacyumeolgaroujul n
3/1emeHmos. BeinosTHUMe nepemeuwjeHue 31eMeHmo8 Maccusa no Kpyzy
gnpaso, m.e. a(1) —> a(2); a(2) —> a(3); ... a(n) —> a(1).
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16. Tema:
CopTupoBKa CCKOB

YacTo ans Toro 4to6bl 06M1ErUUTb NOVCK HYXKHOW MHGOPMALMK, Mbl NOJNb3yeMCS
copTupoBKoi. Hanpumep, copTpoBKa CNoB Mo andaBuTy 06/1eryaeT Nnouck
CJloBa B CJIOBape.

B nporpammrpoBaHmn COPTUPOBKA — 3TO NepecTaHOBKA SN1IEMEHTOB MacC/Ba B
3aflaHHOM nopsaKe.

MopAnoK COPTUPOBKN MOXKET ObITb NOOLIM: ANA Ymcen obblYHO paccmMaTpuBaloT
COPTUPOBKY MO BO3paCTaHmio (Unv ybbiBaHWIO) 3HaYeHUn. Hanpumep, npu cop-
TUPOBKeE NO BO3pacTaHuio N3 ogHoMepHoro maccmea [3 105 2 7] nonyyaetca
maccuB [0 12 3 5 7]. CUMBONbHbIE faHHble OObIYHO COPTUPYIOTCA B anipaBUTHOM
nopszake.

Bblno NpraymaHo MHOXeCTBO CNocob0B COPTMPOBKM. B LLIenom rx MoXHo pas-
AEeNVTb Ha ABe rpynnbl: 1) NpocTble, HO MefneHHo paboTatowme (Ha 6onbLmX
MacCuBax) 1 2) CNOXHbIe, HO BbICTpbIE.

PaccmoTpum oanH 13 Hanbonee HarnAaHbIX METOAO0B COPTUPOBKN — «<METO[
ny3blpbKa.

MeTop ny3bipbKa (copTpoBKa o6meHamm)

Ha3BaHue 3Toro metoga npomn3oLuUno OT N3BECTHOrO GU3NYECKOrO ABIEHNA —
ny3blpeK BO34yxa B BoAe NOAHMMaeTCA BBepX. [1nA COPTUPOBKM MacCrBa Taknm
cnocobom Heob6xoAMMO CnpaBa HaneBo NPONTUCH MO MACCKBY, NOMAPHO CPaB-
HMBaA COCeAHME SNIEMEHTbI, 1 B TOM CJlyyae, Korga fieBblin 6osblue NpaBoro,
MeHATb UX MecTamm. Tak caMmble «TsXKenble» Sf1eMeHTbl NaAaloT Ha AHO, a CamMble
«nerkne» (MMHUManbHble) SNeMeHTbl MOAHMMAIOTCA HaBepX (K Hayany MaccuBa)

nofo6HO ny3bipbkam BO3ayXxa.

Janee TaK e paccmartpu- 4
BaeMm crieaytoLLyto napy 5
3/1IeMEHTOB OT KOHLa 1
T.4. (CM. pUCYHOK).

WiIN WUV B

1
5
2
3




NPOrPAMMUNUPOBAHUE HA A3bIKE PYTHON

Korpa mbl o6paboTanu napy (a[0], a[1]), MUHUManNbHbIN S1EMEHT CTOUT Ha MecTe
a[0]. 9To 3HauuT, YTO Ha CedyOLWMX STanax ero MOXKHO He paccMaTpuBaTb. [ep-
BbIl LKA, YCTAHABNBAIOLNIN Ha CBOE MeCTO NepBbi (MUHUMANbHbIN) 11EMEHT,
MO>XHO Ha NceBAoKoe 3anuncaTb Tak:

onss 1 or n-2 po 0 mar -1
if (a[j] > a[j+1])
IIOMEeHATEL MecTamm al[j] u a[j+1]

I'IepemeHHaﬂ i XPaHUT NHAEKC AYENKN, B KOTOPYHIO 3anncCbliBaeTCA MWUHUMaJbHbIN
anemeHT. CHayana 3to 6yp,eT nepsad AvYenka. I'IepemeHHaﬂj ncnonb3syeTca anA
o6pau.|,eH|/|ﬂ K TEKYLWNM CPaBHNBaAaEMbIM AYerKam maccumBa.

3a 0AVH NPOXoA TakoW LMK CTaBUT Ha MeCTO OAWH 3f1eMeHT. YTobbl «noaTa-
HYTb» BTOPOW 3/IEMEHT, Hy>XHO HanucaTtb eLle OAUH NOYUTH TakKoW Xe LUK, KOTO-
pbi 6yaeT OTANYaTbCA TONbKO KOHEYHbIM 3HAYEHMEM i B 3arofioBKe LMKna. Tak
KaK BEPXHUWN 3/IEMEHT Y»Ke CTOUT Ha MeCTe, ero He HY>KHO TporaTb:
i range (n-1) : #xommuecTBO mnepexonoB
3j range (n-i-1) :
a[j] > a[j+1]:
a[jl, alj+1] = a[j+1], aljl

Takux UMKNOB HYXKHO caenatb N-1 — Ha 1 MeHblLUe, YemM KONMYECTBO /IEMEHTOB
Maccuia. lNouemy He n? [leno B TOM, 4TO ecnm n-1 31eMeHTOB NOCTaBfIeHbl Ha
CBOW MeCTa, TO OCTaBLUMICA aBTOMATUYECKM BCTAaET Ha CBOE MeCTO — APYroro
MecCTa HeT.

3anuwem NOJIHYIO NporpamMmmy COPTUPOBKN METOAOM MYy3blpbKa:

random randint
n =10
a = [randint (1,99) n range (n)]
print (a)
i range (n-1): #xojN-BO NPOXOAOB IO CIMCKY
Jj range (n-i-1) : #xon-Bo cCpaBHEeHWIT yMEHEIIAETCSI HA BENNYMHY 1

a [j] > a [j+1] : #BROXeHHEII UMKII CPABHMBAELT 3J-T j C j+1
al[jl, a [j+1] = a[j+1], al[j] #npm mHeoBxommmocTHu
MEeHsIeT MecTaMu
print (a)
>>>
[5, 84, 90, 37, 30, 32, 29, 62, 17, 99]
[5, 17, 29, 30, 32, 37, 62, 84, 90, 99]



COPTUPOBKA CNMCKOB

MeTop Bbi6oOpa

Ewe oanH nonynapHbIf 1 NPOCTON METOA, COPTUPOBKM — MeTOA Bblbopa. CHa-
yasa NpPOCMaTPUBAETCA BECb MAaCCMB, HAXOAUTCA MUHVMAJbHbIV SN1IEMEHT U
nepecTaBnAeTCA B Camoe Hayano maccuea. Bo BTopom npoxopge, cpeamn Bcex
OCTaBLUMXCA, TO €CTb CO BTOPOro Mo NocaegHNN 31eMeHT, CHOBa HAXOAUTCA Hau-
MEHbLUNI SNIEMEHT U NepecTaBnAeTCcA MecTom co 2-M. [lanee cpeau 3NemMeHToB,
HauMHaA C 3-ro, TakXe HAXOAUTCA HAMMEHbLUNIA N MEHAETCA C 3-M 1 TaK Janee
10 (n-1)-ro anemeHTa.

3anuwem anroputm Ans COPTUPOBKM CNCKa METOAOM BblOOPa, rae nepeMeH-
HasA | XPaHWUT NHAEKC AYENKN, B KOTOPYIO 3annCbiBAETC MUHUMASbHDbIV SN1EMEHT,
a nepemMeHHas j — NPOCMaTPUBAEMbIV SNIEMEHT:

i range (n-1) :
n min = i
3j range (i+1,n) :
a[j] < a[n_min]:
n min = j
i !'= n min:
af[i], a[n _ min] = a[n _min], a[i]

3peco nepectaHOBKa NMPoncxoanT TOJIbKO TOrAa, Koraa HaNAEHHbI MUHVManb-
HbI 3N1EMEHT CTOUT HE Ha CBOEM MeCTe, TO eCTb i I=n_min. HOCKOJ'Ibe NMOUNCK
HOMepPa MNMHUMAJTIbHOIO a71eMeHTa BbINMOJIHAETCA B LNKIE, OTOT aJITOPUTM COpP-
TUPOBKU TaKXe NpeanctaBnAaeT CO6OI BNIOXKEHHDIN UnKn.

«BbicTpan copTupoBKa» unu quicksort

MMy3blpbKoBasA COPTUPOBKA U MeTo Bblibopa paboTaloT MeaneHHO Ana 60nbwmnx
MaCCMBOB AiaHHbIX (6onee 10000 anemeHTOB). MO3TOMY ANA COPTUPOBKY HONb-
LUINX MAaCCMBOB YaCTO UCMONb3YeTCA PEKYPCUBHDIN anropuTM «6bICTPON COpTU-
poBKM» (aHrn. quicksort).

Naea Takon COPTUPOBKUN COCTOUT B TOM, UTO CHa4asla MaCC/B pa36VIBaETCﬂ
roe-To nocepennHe, 3atem U3 aN1EMEHTOB NneBOW YacTu BbI6VIpaIOTCFI T€, KOTO-
pble 6onblue nnu PaBHbl 3HAaYE€HUIO «CpeHero anemMeHTa» N NepecTaBNAOTCA B
npaByl 4acCTb. [anee neBasau npaBad 4YaCTn paCcCMaTpuBatoTCA KaK OTAEJIbHbIE
MaCCuBbl U CHOBa AeNATCA Ha ABa.
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Y106bI NOHATD CYWHOCTb ME€TOAAa, PAaCCMOTPUM NMpUumep. nyCTb 3aaH MaCCUB:

78 6 82 67 55 44 34
1
X
Bbibepem B KauecTBe X cpefHUN 31eMeHT MaccuBa, To ecTb 67. Haligem nepBbii
CNeBa 31IEMEHT MacCKBa, KOTopbI 6osbLue nnu paBeH X 1 4OKEH CTOATb BO
BTOPOW YacTh. ITo umcno 78. O603HaUMM NHAEKC TOrO 3ieMeHTa Yepes L. Te-
nepb HaXoAUM CaMbll NPAaBbIN dIeMEHT, KOTOPbIN MeHbLie X 1 JOKeH CTOATb B
nepBou YacTu. 310 uncno 34. 0603HauMM ero nHaekc yepes R.

78 6 82 67 55 44 34
1+ 1
L R

Tenepb nomeHAem mecTtamu ABa 3Tnx snemeHTa. Casuraa nepemeHHyio L Bnpa-
BO, a R — BNeBo, HaxoAaum cnefyoLyto napy, KOTOpy Hafo nepecTaBuTb. ITO
yucna 82 n 44.

“ n 82 67 55 a4 78
T T
L R

CnepytoLias napa 31emMeHTOB AN NepecTaHOBKN — uncna 67 n 55.

1 1
L R

Mocne 3TOM NepecTaHOBKU AanbHENLWNN MOVNCK MPUBOAUT K TOMY, YTO NepemeH-
HaA L ctaHoBuTCA 6onblue R, To ecTb MaccvB pa3buT Ha ABe yacTu. B pesynbraTte
BCe 3/IeMeHTbl MacC1Ba, pacnonoxeHHble nesee A[L], meHblwe nnu pasHbl X, a
Bce npaBee A[R] - 6onbLie nnu paeHbl X.

1 1
R

L

Taknm o6pa3om, COPTUPOBKA MCXOQHOIO MAacCMBa CBeNlach K ABYM COPTUPOB-
KaM yacTelrl MaccuBa, TO eCTb K IByM 3afjayam TOro e TuUMna, HO MEHbLLEro
pa3mepa. Tenepb HY>KHO NPUMEHUTb TOT e aITOPUTM K ABYM MOSyYEHHbIM
YyacTAM MaccuBa: nepBasn YacTb — ¢ 1-ro go R-ro anemeHTa, BTopas yacTtb — ¢ L-ro
[0 NoCnefHero sfemMeHTa.

Kak Mbl y>ke roBOpun, CKOPOCTb COPTUPOBKM BaxkHa Npu paboTe ¢ 60/bLMM
MaccrBamu. Huxke B Tabnmue CpaBHUBAETCS BPeMSA COPTUPOBKM (B CEKYHAAX)
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MaCCMBOB Pa3HOro pasmMepa, 3afnoIHEHHbIX CJ'Iy‘-IaVIHbIMI/I 3Ha4YeHNAMHN, C NC-
NoNb30BaHNEM TPpeEX N3YHYEHHbIX aJITTOPUTMOB.

N MeTop ny3bipbKa MeTop Bbi6opa bbicTpaa coptupoBKa
1000 0,09c 0,05c 0,002 c
5000 24c 12c 0,014 c
15000 22 c¢ 1Mc 0,046 ¢

Kak BugHo 13 Tabnuubl, npu 06paboTke MaccmBa, K npumMepy, ¢ 15 TeicaAyamun
3NeMeHTOB, H6bICTpan COpTMPOBKa paboTaeT B 500 pa3 6bicTpee, Yem Npu MeTo-
Ae ny3blpbKa.

/13 npepaplayLiel TemMbl Mbl Tak»ke 3HaeMm, uTo B Python ecTb BcTpoeHHasa dyHKuUumA
ANA COPTMPOBKM Macc1MBoB sorted, KOTopas UCNONb3yeT IMOPUAHbIN aNropUTM
timesort n nerko cnpaenaeTca ¢ 06paboTKol 6ONbLINHCTBA U3BECTHbIX AaHHbIX.
Heobxoanmo Tak»ke NOMHUTb, YTO Npu 3anncu:

a.sort () ficopTupyeTCcsT caM CHOMCOK a.
b = sorted (a) #B MaccumB b nepeHOCHMTCST OTCOPTMPOBAHHENL B IO-—
pPsOKe BOSpacTaHMsI MacCHB a.

Mo yMONUYaHMIO COPTUPOBKA BbIMOJIHAETCS MO BO3PACTAHNIO UIN TOYHEE «HEeY-
OblBaHMIO», KOTAA KaXKAabli Criefytowmin SnemMeHT 6osblue UK paBeH Npeablay-
wemy. [Insa Toro 4tobbl OTCOPTMPOBATL MACCUB MO YObIBaHNIO (HEBO3PACTaHUIO —
KaXKObl Cneaylowmii SN1eMeHT MEHbLLE UV PaBeH NpeablayLiemMy), Hy»KHO B
bYHKUMM COPTUPOBKM YKa3zaTb reverse = True:

b = sorted (a, reverse = ) #unnm
a.sort (reverse = )

KOMNbIOTEPHbIA NPAKTUKYM:

1) laH 0OHOMepPHbIU MAccus Yuc108biX 3Ha4YeHUl, HacHumel8arouuti

n 31emeHmMo8. M3 31emeHmMo8 UCX00H020 MAaccusa hocmpoume 08d
Ho8bIX. B nepsbili 00/1KHbI 8X00UMb MOJILKO HYUC/IA, KOmopble 0esamcA
Ha 3, a 80 8mopol Yuc/a, Komopoble 0esIAMCA Ha 5.

2) [podomxume npozpammy U3 nepe8o2o 80NPOCa U dohuwume anazo-
pumm, Komopbili copmupyem 4ucsd, 0es1auueca Ha 3 no 8o3pacma-
HUI0, a 8ce Yuc1a oenAauueca Ha 5 — no ybeieaHuro.
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17. Tema:

MaTpuubil

MaTtpuua - 3T0 ABYMEpPHbIN MAacCKB, MMELWNIA TabnnyHyto cTpyKTypy. Onucol-
BAOTCA MaCCUBbI TaK »Ke, Kak OfHOMEpPHbIe. Pa3HuLa COCTOMT B TOM, YTO Y 3J1e-
MEHTa BYMEPHOIo MaccrBa fiBe KOOpAMHaTbI (ABa MHAEKCA) — HOMEP CTPOKM 1
HOMep cToN6La, B KOTOPbIX HAXOAUTCA /IEMEHT.

Hanpumep, npu coctaBneHnn nporpammbl gas Urpbl B KPECTUKN-HOMNKIM MOX-
HO NYCTbIM KNneTKaM NPUCBOUTb Kog «—1», KneTke. C HONMKOM — Kog 0, a KneTke ¢

Kpectnkom — Kopg 1:
0 1 2

OIX of-1|o]n
O|X 1|10
Ol X 2o 1]~

B Python ana pa6oTbl ¢ Tabnvuamm ncnonb3yoT cNNCKK. [1BymepHaa Tabnuvua
XPAHUTCA KaK CMNCOK, KaXKAbl SNIEMEHT KOTOPOTo TOXe NnpeactaBnaeT cobom
CNMNCOK («CNNCOK CNCKOBY»). Hanprmep, Tabnuuy, NOKa3aHHYI0 Ha PUCYHKE,
MOXHO 3aMnucaTb Tak:

a = [[_11 0/ 1]/
[_11 0/ 1]/
[0, 1, -1]]

,D.aHHb|V| onepaTtop MOXKHO 3anncaTtb B O,U.Hy CTpOKy:
a = [[_11 OI 1]! [_11 OI 1]! [OI 1/ _1]]

Ho MOCKOJIbKY 4enoBeK BOCNPUHUNMaET MaTpuuly Kak Ta6nmuy, Jiydule " Ha
OKpaH BbIBOAUTb €€ B B1Ae Ta6ﬂVIL|bI. Ina storo MaTpuuly MOXKHO 3afncCaTb TakK:

a = [[_11 0! 1]! [_11 0! 1]! [OI 1/ _1]]

i range ( len(a) ):
j range ( len(a[i]) ): @®opmart BbiBOAa { : 4d} —
print ( '{:4d}'. €<————  Pa3[BUraeT nona Mexay
format (a[i][j]), end = "' ) cTonbuamu: B Halem npume-
print () pe nepen Kaxabim a51ieMeH-

>>> TOM CTaBuUTCA 4 npobena.



MATPULDbI

-1 0 1
-1 0 1
0 1 -1

3pech i — HAEeKC Noacnucka (onpegenaeT YACo CTPOK), @ j — MHAEKC dN1eMeHTa
BHYTpW Noacnuncka (onpegenset umcno ctonbuos); len(a) — 31o uncno noacnuc-
KoB B 6onbLioM cnvcke (ux 3aech 3), len(alil) — uncno anemeHTOB NOACNVCKA,
KOTOpOe COBMajaeT C YAC/IOM CTON6L0B.

a [i]l [j1 - 370 anemeHT B noacnuncke i, nog j-MHAEKCOM:

a[0][0]==-1, a[0][1]==0, a[0][2]==1, a[l][0]==-1, wuTA.

ITOT e NPUMepP MOXKHO 3aMnmncaTb Tak:

row a: #B cTpoke a
elem row: #onss mJ1eMeHTa B CTpPOKe
print (elem, end=' ') #BrHBEeCTM BJIEMEHTE
print ()

3apgaua 1. 3anonHMM MaTpurly cnyyarHbiMu Lndpamu. KonnuecTso CTPOK 1
cTONbLOB BBEEM C KNaBraTypbl.

Kamp,omy SJIEMEHTY MaTpunubl MOXXHO NMPUCBOUTb noboe 3HayeHue. nOCKOﬂbe
MHOEKCOB ABa, ANA 3anojiHEHNA MaTpUL bl HYXKHO NCNOJIb30BaTb BIOXEHHbIN
umkn. Janee 6y,u,eM CYNTATDb, YTO CyWeCTBYyeT MaTpuua a, COCTOALaA N3 N CTPOK
mnm CTOJ'I6L|,OB, ain j — UenoynmcneHHble nepemMmeHHble, o6o3Haqa|ou.u/|e MHAOEeKCbI
CTPOKMN N CTOJ'I6LI,&. B aTom npunmepe matpuua 3anonHAETCA Cﬂy‘-IaVIHbIMI/I yncna-
MW 1N BbIBOAUTCA Ha 3KpPaH:

random
n = int(input ('BBeguMTe KOIMYECTBO CTPOK: '))
m = int(input ('BBeguTe kxOIMYECTBO CTOJNOLOB: '))
a =[]
i range (n):
a.append([])
Jj range (m):

a[i] .append (random.randint (10,40)) #xaxgomy s-Ty
npucBamMBaeTCsl CclydanHoe umcio or 10 mo 40

i a: #xaxmoei MOACHMCOK BHBEINETCSI C HOBOM CTPOKM,
print (i) #HO B KBagpaTHHX CKOGKax

>>>

[33, 16, 31, 33] #cnyuariusie umcyia npm n=2, m=4

[39, 35, 11, 15]
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3Ty AKe 3afa4yy 3annem Kopoue, 1 Tak, ytobbI B pe3ynbrate He 6b1710 CKOOOK:

random
n = ( ('BBegnTe KOJMMUYECTEBO CTPOK: '))
m = ( ('BBegnTe KOMMUYECTBO CTOJOLOB: '))
a = [[random.randint (10, 40) i range (m) ] j
range (n) ]
print(' '.Jjoin([str (elem) elem row])) #ece mneMenT:H

OGBEOMHSIIOTCS M NePeYMCIANTCS uYepes npoben
O6paboTka AByMepHOro maccuBa

Takow »ke ABONHOWM LIMKN HY>KHO NCMONb30BaTh 4514 nepebopa BCeX /IEMEHTOB
MaTpuubl. MNepBbI LKA NnepebrpaeT HOMep CTPOKM, BTOPOW LMK 6EXUT No
3nemMeHTaM BHYTpUY CTPOKM. BOT Kak BblumcnaeTca cymma (s) BCeX 3N1eMeHTOB:

a=I[[1, 2, 3, 4], [5, 6], [7, 8, 9]]
s =0
i range (len(a)) :
j range (len(a[i])):
s + = a[i][]]
print(s) #pesyneTar 45

[nAa 3Ton 3annucu MOXKHO UCNOMb30BaTb BCTPOEHHYIO (I)yHKLl,I/IIO sum:

a=1[[1, 2, 3, 4], [5, 6], [7, 8, 9]]
s =0

row a:

s + = sum(row)
print (s)

O6paboTKy HEKOTOPbIX 3/1IEMEHTOB MaTPULLbl PAaCCMOTPUM Ha NPUMeEpPe 3ajaun:

3apaua 2. [ycTb faH KBagpaTHbIA MacCUB 13 N CTPOK M n ctonbuos. Heobxo-
AVMO 3aMOoNHUTb AMaroHanb eANHNYKaMn, 06nacTb CieBa OT Hee 3aMoSHUTb
ABOVKaMu, a 0611acTb cnpaBa — HYNsAMMU.

1 000 [maBHaA gnaroHanb — 310 anemeHThbl a[0, 0], a[1, 1], ..., a[n-1, n-1],
0 toects HOMep CTPOKM paBeH HoMepy cTonbua. [1na 3anonHeHns
0 rnaBHOW AVaroHann eAVHNLAMMN HYXKEH OANH LUK

2
2
2 1

NN PR
N RO

i range (n) : #fpaBoraem c a[i] [i]
a[i]l[i] =1 #zanonHsIeM MX eOuHMIIaAMKU
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dnemeHTbl CNpaBa OT AMaroHanu 3anofH1UM 3HaveHnem 0, Ans Yero Ham MoHa-
[O6MTCA B KaXkAoM N3 CTPOK C HOMEPOM i MPUCBOUTb 3HaUYeHMe 3niemeHTaM ali]
[j1 ana j=i+1, .., n-1. 3gecb Ham NOHaZOOATCA BNOMXKEHHbIE LNKJIbI:

i range (n) :
3j range(i + 1, n):

a[i][j]l = O
AHanornyHo nprceanBaem 3HayeHue 2 snemenTtam alil[jl gna j=o0, ..., i-1:

i range (n) :
j range (0, i):
af[il[3] = 2

Ecnv BHewWHMe LMKnbl 06beaMHUTD B OAUH, TO MOXXHO MONYUYUTb OHO TaKoe
pelueHme:

n=14
a=[[0] *n i range (n) ]
i range (n) :
3j range (0, 1i):
a[i][3j] = 2
af[i][i] =1
3j range(i + 1, n):
a[i]l[j]1 = O
row a:
print(' '.join([str (elem) elem row]))

KOMNBIOTEPHBIN MPAKTUKYM:

1) 3anonHUMe NPAMOY20/1bHYI0 MAMPUUY d, UMeroWwyio N CMpoK U

m cmonbyoes 31emeHMamu u3 cs1yyatiHelx Yyucesn. Hatioume cpedHee
apughmemuydeckoe 371eMeHmMo8 MAaccued.

2) Hatioume Haubosbwee 3HaveHue cpedu CPeOHUX 3HaYeHul 0715 KaX-
doli cCmpoKu Mampuypi.



NPUNOXEHUA

lpunoxxeHue N°1

InemeHT N1eKTPOHHOM

Tabnuubl (noco6 BbiaeneHus

YcTaHOBUTb Kypcop B AYenKy 1 HaxkaTb JIKM, npu aTom nsmeHutca
flueiika LiBET IMEHW CTON6LA 1 HOMepPa CTPOKM, PACMONIOKEHHbIE Ha JIMHENKax
(AvyenKa CTaHOBUTCA aKTUBHOWN).

1 cnoco6: ycTaHOBUTH KypCop B MEPBYIO YITIOBYIO AUENKY AMana3oHa,
[ManazoH cMeXHbIX yaepKunBas Haxatol knasuuwy Shift, nepemecTnTb Kypcop B NpoTHBO-
NOJIOXKHBbIN Yron AnanasoHa, WwenkHyTb JIKM.

finfadl S 2 cnoco6: ycTaHOBUTb KypCop B MEPBYIO YIMOBYIO AYEliKY, yAepKu1Bas
JIKM, npoBecT nNo gnaroHanu B NpOTUBOMOJIOKHbIV Yron AnanasoHa.
llnanazoH Yaepxuneas knasuwy Ctrl, BblAennTb oTaebHbIE 41MANA30HbI, UCMOSb-
HeCMeXHbIX AYeek 3yAa Croco6bl BbleNIeHNA CMEXHbIX AYeeK.
Crpoka LLlenkHyTb Mo HOMepy CTPOKM Ha JIEBOW JINHEWKeE.
Cron6ew, LLlenkHyTb MO MMeH CTONOLA Ha BEPXHEN NIHENKE.
n LLlenkHyTb MO NPAMOYronbHUKY, PaCMOIOKEHHOMY MeX/y 3arosioB-
A KoM cTon6ua A 1 3arofloBKOM CTPOKM 1.
lpunoxxeHue N°2
ApudmeTuyeckue onepatopsbl
Onepatop 3HayeHune Mpumepnl
_ 10 + 5 8 pesynemame 6ydem 15
+ CnoXeHme - CyMMMPYET 3HaueHNs D g;/aem 54
SIS BAVICUPABAIOOIIE PTG bd 9.4 + 7 8 pe3ysbmame bydem 16.4
_ - 15 - 5 8 pesynomame 6ydem 10
o Bb”m(-)an"e":H Bﬂ:ﬁ?:grgpa BbIV 20 - -3 8 pesynibmame 6yoem 23
paHA 13.4 - 7 8 pesynemame bydem 6.4
5 *5 g pesyibmame 6yoem 25
& YMHOXeHue - nepemMHOXaeT onepaHAbl 7 * 3.2 8 pesynomame 6yoem 22.4
-3 * 12 g pe3yibmame byoem -36
/ JAeneHune - genut neBbin 15/5 8 pesynemame 6yoem 3
ornepaHg Ha npasbliii 5/2 8 pesynemame 6yoem 2.5
[eneHne no moaynio - AenuT 6 % 2 8 pe3yibmame gyaem 0
% NIeBbI ONepaHA Ha NpaBbi 7 % 2 8 pe3ynomame 6yoem 1
1 BO3BpPALLAET OCTaTOK. 13.2 % 5 8 pesynomame 3.19999999
*¥
2% Bo3sBefieHue B cTeneHb - BO3BOANT 52 **%Bgfzegﬂbb%%%ee%’%egn?
NeBbl onepaH B CTerneHb NpaBoro -3**2 g pesynbmame 6yoem -9
LienouncneHHoe aenexHmne — geneHve, 12 //5 6 pesynbmame 6ydem 2
// B KOTOPOM BO3BpPaLLAETCA TONbKO 4//3 8 pesynmame 6ydem 1

Lie/1aA YacTb pe3ysibraTta. 25 // 6 8 pe3ynibmame 6yoem 4
YacTb nocne 3ansTon otbpacbiBaeTcs.



NPUNOXEHUA

Onepatopbl cpaBHeHUA

MpoBepseT, paBHbI 11 06a ornepaHaa.

Ecnu ga, TO ycnosne CTaHOBUTCA NCTUHHDIM.

MpoBepseT, paBHbI N 06a onepaHaa.

Ecnn Het, TO ycnosue CTaHOBUTCA NCTUHHbBIM.

MpoBepseT, paBHbI I 06a onepaHAa.

Ecnu HeT, TO ycnoBue CTaHOBUTCA NCTUHHDbIM.

MpoBepseT, 6onblue Ny 3HaYEHVE NIEBOTO
onepaHAa Yem 3HaueHvie NPaBoro.

Ecnn pa, To ycnosue CTaHOBUTCA NCTUHHDBIM.

MpoBepseT, MeHbLLE NN 3HAUEHWE JIEBOMO
ornepaHa Yem 3HauyeHmne NpaBoro.

Ecnun pga, To ycnosme CTaHOBUTCA UCTUHHDBIM.

MpoBepseT, 6osnbLue nnv paBHO
3HaueHvie NeBOro onepaHaa
yeMm 3HayeHve NPaBoro.

Ecnn pa, To ycnosue CTaHOBUTCA NCTUHHDBIM.

I'IposepﬂeT, MeHbLUE N PaBHO
3HayeHKne NeBoro onepaHaa
YyeMm 3HayeHue npaBoro.
Ecnwn pga, To ycnosue CTaHOBUTCA UCTUHHDIM.

5 == 5 g pesynbmame 6yoem True
True == False 8 pesynsmame 6ydem False
"hello" == "hello" 8 pesynemame 6ydem True

12 I= 5 8 pesynemame 6yoem True
False I= False 8 pesynemame 6ydem False
"hi" 1= "Hi" 8 pesynsmame 6yoem True

12 <> 5 8 pesynemame 6yoem True.
lNoxoxe Ha onepamop =

5> 2 8 pesynomame 6yoem True.
True > False 8 pesynemame 6yoem True.
"A" > "B" 8 pesynemame 6ydem False.

3 < 5 8 pesynomame 6yoem True.
True < False 8 pesynemame 6yoem False.
"A" < "B" 8 pe3ysibmame 6yoem True.

1 >= 1 8 pesynbmame 6yoem True.
23 >= 3.2 8 pe3ysiomame ?/aem True.
"C">="D" 8 pesynemame 6ydem False.

4 <=5 g pesynbmame 6yoem True.
0 <= 0.0 8 peaynsmame 6ydem True.
-0.001 <=-36 8 pe3ysibmame 6yoem False.

Oneparopbl cpaBHeHUA

*¥—

/=

an/ICBaI/IBaeT 3HayeHune npasoro
onepaHaa nesomy.

Mpr6aBUT 3HaUEeHWe NPaBOro onepaHaa
K IeBOMY ¥ MPYUCBOWT 3Ty CyMMYy
NeBOMy onepaHay

OTHMMaET 3HaueHue NPaBoro ornepaHaa
OT JIEBOTO Y MPYCBAVIBAET Pe3ysbTar
NeBOMy ornepaHgay.

YMHOXaeT npaBblii onepaHg,
C NeBbIM ¥ NPVCBaNBAET pe3ynbTaT
NeBOMy orepaHzy.

[enut neBbi onepaHA Ha Npasbin
1 NpUCBavBaeT pe3ynbraTt
neBOMy orepaHzy.

Oenvt no mMoaynto onepaHabl
NnpucBanBaeT pe3ynbTat JIEBOMY.

Bo3BoauT B neBbIi onepaHg,
B CTEeMNeHb NPaBoro v NprcBanBaeT
pesynbTaT 1eBOMy onepaHay.

|_|p0|/l3BOJJ,I/IT uenoyncneHHoe geneHmne
JIEBOro onepaHaa Ha npaebiv N
NpUCBanBaET pe3ynbTaT IEBOMY onepaHay.

b =23 npucgoum nepemeHHou b 3HayeHue 23

b=5
a=2
b +=apasHocunbHo:b=b +a. b=7
b=5
a=2
b-=apasHocunbHo:b=b-a. b=3
b=5
a=2
b *=a pasHocunbHo:b=b *a. b=10
b=10
a=2
b /=apasHocuneHo:b=b/a. b=5
b=5

b %= a pasHocunbHo:b=b % a. b=1

b=3
a=2
b **=a pasHocunbHo: b =b **a. b=9

b=11
a=2
b //=apasHocunbHo:b=b//a. b=5



NPUNOXEHUA

ApudmeTuyeckue oneparopsbl

Onepatop 3HayeHune
Jlornyeckum oneparop "U"
and Ycnosue 6yaeT UCTUHHBIM,

ecnin oba onepaHaa NCTHa.

Jlornyeckun onepatop "UIN"
or Ecnv xots 6bl 0fH 13 onepaHAos
WCTVHHBIN, TO U BCE Bblpa)keHne
6yneT UCTUHHBIM.

Norunyecknin onepatop "HE".
M3meHseT nornyeckoe 3HaueHme
ornepaHaa Ha NPOTVBOMONOXKHOE.

hot

Onepatopbl YneHcTBa

Mpumepnl

True and True pasHo True.
True and False pasHo False.
False and True pasHo False.
False and False pasHo False.

True or True pasHo True.
True or False pasHo True.
False or True pasHo True.

False or False pasHo False.

not True pasHo False.
not False pasHo True.

OnepaTopb| UYNEeHCTBa NPOBEPAIT Han4yne 35ieMeHTa B COCTaBHbIX TUMaX AaHHDbIX,

TaKNX KaK CTPOKW, CMNCKN, KOPTEXKK Ui CnoBapu:

Onepatop 3HaueHue

Bo3BpalLaeT NCTVHY, eC/in SIeEMEHT
in MPUCYTCTBYET B MOC/IEA0BATENIbHOCTY,
MHaye BO3BPALLAET JIOXKb.

Bosspau.l,aeT NCTUHY, €CNn SNeMEHTA

notin HeT B nocnefoBaTesibHOCTU.

OnepaTopbl TOXAECTBEHHOCTH

Mpumepnl

"cad"in "cadillac" eepHem True.

1in[2,3,1,6] sepHem True.

"hi"in {"hi":2,"bye":1} sepHem True.
2in {"hi":2"bye":1} sepHem False
(8 cnosapsx nposepsemcsa Haauvue
8 K/1I0YAX, a He 8 3HAYEHUSIX).

Pesynbmambl npomueonosioXHbl
pe3yiemamam onepamopda in.

OI'IepaTOpr TOXAECTBEHHOCTU CPaBHMBAKOT pa3dMelleHne AByX 06beKToB

B NaMATU KOMMNbloTEpPa.

Oneparop 3HaueHue
is BosspamaeT NCTUHY, ecnn oba
onepaHAia yKka3biBaloT Ha OANH 00OBbeKT.
iS not BoaapamaeT NOXb, eCciin oba onepaHaa

YKa3bIBalOT Ha OAUH OOBEKT.

ecnu i

Mpumepsl

X iS y 8epHem ucmuHy,
Jéx) byoem pagHo id(y).

X is noty, sepHem uchH)y,
ecsnu id(x) He pasHo id(y).



