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BBeneHue

Kozoa uenosex xouem nepe&euuymb 20py, On Ha-
yunaem ¢ mozo, 4mo y6upaem MmajienvKue Kamnu.

Bocrounas myapoctb

JTa KHWUTA /U TeX, KTO X0YeT HAYYUTBHCS MPOrPaMMUPOBATH Ha SI3BIKE
nporpamMupoBatust Python. Ee oriiiume B ToM, 4TO B Hell TJIaBHOE — He
OIHCaHKe sI3bIKa MTPOTPAMMUPOBAHUS, KOTOPOE IMPEICTABIEHO B OOJIb-
ITUHCTBE KHUT 110 TPOTPAMMUPOBaHMIO. B 1aHHOIT KHUTe paccMaTpPUBAIOT-
cs1 0COOEHHOCTH Pa3pabOTKHU IIPOrPaMM, OITUCHIBAIOTCS. METO/bI PEIIECHMS
TUIIOBBIX 3aj[a4, BCTPEUAIONIUXCS MIPU Pa3pabOTKe, PacipoCTpaHEeHHbIe
AJITOPUTMBI, JIAIOTCST COBETHI U T. TI. ITO yUeOHUK, B KOTOPOM B JIOCTYITHON
(hopme mzmaraioTcs BOMpOChl, ¢ KOTOPBIMU CTAJIKIBACTCS Y€TOBEK, HAUH-
HAIOMIWIT 0CBAaUBATDh 9TOT HEITPOCTOMN, HO 3aXBAaTBIBAIOIINI U OUE€Hb MHTE-
PECHBIII TpoIiece — MPorpaMMHUPOBaHNE.

B niepBoit wactu kaurn (T1aBbl 1-6) paccMaTpuBaTCst 0COOEHHOCTH
paspaboTKU KOMITBIOTEPHBIX TIPOTPAMM 1 COOTBETCTBYIOIIIE HHCTPYKIHY
aspika Python. TTociie uX M3ydeHus: ynTaresib CMOKET Pa3paboTaTh Psijl
MPOCTEHINNX UTP, OTMMCAHHBIX B TJIaBe 7. B 3aBepinarorieil yacTu KHUTH
(rmaBbl 8—16) paccMaTpuUBAIOTCS OCHOBHBIE CTPYKTYPBI TAHHBIX SI3BIKA
Python (cTpoku, crucku, cjioBapu), BOIPOCHI, CBsI3aHHBIE ¢ PAbOTON ¢
baitramu, a TaksKe ¢ COBEPIIEHCTBOBAHUEM ITPOTPAMM Ha OCHOBE UCTIOJIb-
30BaHMs (HYyHKIINIA.

ITo BceM TeMaM, pacCMOTPEHHBIM B KHUTE, TPUBOISITCST OOJIBIIOE YUCIIO
MIPUMEPOB U 3aj1ad, TTOAPOOHAST METOIUKA MX PEIIEHUST U COOTBETCTBYIO-
1TFe TPOTPaMMBI ¢ KOMMEHTapUsIMU. JlaeTcs psifl OJIe3HBIX COBETOB.

B mpusiokenun 2 omucaHbl 0COOEHHOCTU Pa3pabOTKU TIPOrPaMM Ha
s3pike Python ¢ rpadudecknm mosrb30BaTeibCKUM HHTEPGhEHCOM.



Maeal.
NMoHaTua «anropnTm»
" «nporpamma»

Aneopumm pewenus 3a0auy — TOIHOE OTINCAHE TIOPSIIKA e CTBUH, KOTO-
pbIe HAJIO BBITIOJHUTD JIJIS PEIeHus 3a/1a4u.

[IpuBenem psi npuMepos.

Bot crapunnas 3amada; «OXHAKIBI KPECTHSIHUHY TTOHATOOMIOCH TTe-
peBe3Tu uyepe3 peKy BOJIKa, KO3y U KallycTy. ¥ KPecTbsIHUHA €CTb JIOA-
Ka, B KOTOPOI MOJKET IIOMECTUTLCS, KPOME CaMOr0 KpPecTbgHuHa, TOJIb-
KO OJHO CYIIECTBO WJIM IIpeAMeT — WJIM BOJIK, WU KO3a, WU KallycTa.
Ecom xpecThstHUH 0CTaBUT (€3 MPUCMOTPA BOJKA € KO301, TO BOTK CHECT
KO3Y; €CJTH KPECThSTHUH OCTABUT (€3 TIPICMOTPA KO3y € KaIyCTON — K03a
checT KamycTy. Kak KpecThsHUHY TIepeBe3TH Ha ApYyTroil Geper Bce CBOe
UMYTIECTBO B 1IEJIOCTU U COXPAHHOCTHU ?»

Yr00bI PeInTh 3a/1a9y, KPECThSTHUH JIOJDKEH JIeHCTBOBATD TAK:

1) morpysuTth Ha JIOJKY KO3Y;
2) mepeBe3TH ee Ha APYroii Geper;
3) BBITPY3UTH €¢;
4) BEpHYTBCS;
5) MOTPY3UTH HA JIOAKY BOJIKA;
6) mepese3TH ero Ha APyroi Geper;
7) BBITPY3UTD €r0;
8) 1orpysuTb Ha JOAKY KO3Y;
9) BepHyTbCsI ¢ Hell Ha NepBblii Geper;
10) BBITPY3UTH €€
11) morpysuTh Ha JIOJKY KaIycTy;
12) mepesestu ee Ha Apyroii Geper;
13) ocraBuTh KarycTy Ha 9TOM Oepery;
14) BepHyTbCS Ha 1EpBbI Oeper;
15) morpysuth Ha JIOJKY KO3Y;
16) nepesesTu ee Ha Apyroii Geper;


https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B0
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17) BBITPY3UTH KO3Y;
18) ocrarbest Ha BTOpoM Gepery.

Boawmosken n BTopoit BapuaHT petieHns 3anauyn (Haiiaure ero). Camo-
CTOSITETBHO COCTaBbTe TAaKsKe aJTOPUTM PelIeHus Takoli 3axaun: «K peke
mofomIa rpymma u3 20 comaT, KOTOPBIM HY>KHO TIepelpaBUThCs Ha JIPY-
roit Geper. Peka ruy6okast u OypHast, 1 ee 6e3 JIOIKHU MEPEIIbITh HEBO3-
MoskHO. ConaTel yBUIEAN ABYX MaJbuMKOB C Joakoil. Jlogka Takosa,
9TO B Hell pasMelIaeTcs TOJbKO OIUH COJIIAT, TOJBKO ONH MaJTbUNK UJIH
TOJIBKO /IBa MaJbuNKa. Kak cosjaTaM mepenpaBuThCS ?»

MosKHO TOBOPHUTH 06 aJrOPUTME HMPUTOTOBJIEHUST TOPTA B JOMAITHUX
YCJIOBUSX (TOJBKO B 3TOM CJIydae MbI aJITOPUTM Ha3bIBAEM <«PEIETITOM> ).

[Tpumep us maremaruku. [IpeacraBbre, 4TO TOBAPUII] IPUHEC BaM Yep-
TEK MPSIMOYTOJIBHUKA U ITPOCUT COOOIIUTH €My TLIOIIAAb 3TOM (UTYPHIL.
Kaxkue gelicTBUST BBI JOJKHBI BBITOJHHUTD, YTOOBI PELIUTH TOCTABJIEHHYIO
repesi BaMu 3a/1a4y? BoT oTBer:

1) ysHaTh (M3MEPUTH) JJINHY OJHON M3 CTOPOH MPSIMOYTOJbHUKA W
3aITOMHUTBD (WJTH 3a1THCaTh) €e;
2) y3HaTh (U3MEPUTD) JJINHY BTOPOI CTOPOHBI (PUTYPBHI U 3ATIOMHUTD
(nm 3amucaThb) ee;
3) paccuuTaTh IJIONA/b, TEPEMHOKUB JIBa HANIEHHBIX 3HAUECHNUS;
4) coOOMTD Pe3yJIbraT TOBAPHIILY.
Kapiit anropuT™ paccyuTan Ha KAKOTO-TO UCNOAHUMENS. — YeTOBe-

Ka (TPyIITy Jo/ieil) uiu yeTpoiicTBo (poOOT 1 JIp.), KOTOPHIi BHITIOIHIET
NeCTBUSA, ONMMCAHHBIE B AJITOPUTME.

3apaHue png caMoCTOATEsIbHOW PaboTbl

HpeIICTaBbTe, 4YTO Ha CTEPIKEHDb A Ha/l€Thbl TPU ANCKA:

A
B C

Puc. 1.1

3ajiaua COCTOUT B TOM, YTOOBI TIEPEHECTH JICKU CO CTEPKHS A Ha cTep-
skeHb C, NCNOoJIb3YS CTeP:KeHDb B Kak TpoMesKyTOUHBIH. [1pu aToM /10JIKHBI
COOJIIONATHCS TPU YCIOBUSL:

1) 3a 0tMH «XO/1» MOXKHO [TEPEHOCUTD JIUIITh OJINH JIUCK;

2) Heb3sl KJIacTh GOJBIINIA JUCK HA MEHbIIIHIL

3) CHATBIL AUCK HEJIb3s OTJIOKUTH B CTOPOHY — OH JAOJKeH ObITh Ha-
JIeT Ha OJIUH U3 CTepKHEell.
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OnummunTe aITOPUTM PEIeHns 3aIaUH.

[MousiTe «npozpamma pewenus 3adauu> BOSHUKAET, KOTAA PeUb WIET
0 pelIeHnH 3a/laui Ha KoMIbioTepe. [Iporpamma perenns 3agayn — aTo
QJITOPUTM peIlleHusT JaHHOW 3aj7laud, 3alMCaHHBI B BuUje (Ha SI3BIKE),
«TIOHATHOM» TAHHOMY KOMITBIOTEPY. A KaKOH SI3BIK «[TOHUMAET» KOMITBIO-
Tep? B HeM, Kak B TEXHUYECKOM YCTPOICTBE, HHGOPMAIIHs MOKET ObITh
TPEICTaBIeHA B TBONTHOM BH/IE — B BH/IE TTOCJIEIOBATEIBHOCTH YCIOBHBIX
HyJIel 1 eIMHUIL. 3HAUUT, U OIIMCaHKe JIeHCTBUI, KOTOPbIe HYKHO BBIIIOJI-
HUTB /IJIST PelIeH s (B TPOrpaMMUPOBAHIN UX HA3BIBAIOT «KOMAHIAMU» ),
JOJKHO TTOCTYTIATh B KOMIIBIOTED B IBOMYHOM BHe. [10aToMy B TepBBIX
ANEKTPOHHBIX KOMITBIOTEPAX MPOTPAMMBI TIPEACTABIISLIN U3 cebsi moce-
JOBATEIbHOCTD IBOUYHBIX YHces!:

1010 1101 0101 1000 ...

[pencrasisiere, Kak TPYAHO ObIJIO TPOTPAMMUCTY HANTH HYKHOE MECTO
B TIPOTpaMMe, 4TOOBI YTO-TO U3MEHUTD WU JI0OABUTD, HAWTH U NCIIPABUTH
omubKy? Uto6bl yCTPaHUTh HTOT HEIOCTATOK, OBLIN pa3paboTaHbl TAK Ha-
3bIBaeMbIe «SI3BIKH TTPOTPAMMUPOBAHUST BHICOKOTO ypoBHsT» (ATIBY)? —
Doptrpan, Asnrou, beiicuk u ap. [Iporpammbr Ha ATIBY odhopmisiores B
NPUBBIYHOM YeJIOBEKY® BUJIE: YHCJA 3AMUCHIBAIOTCS KaK JECSTUYHBIE, A
KOMAaHJIbI U JIPYTHE CJAYKEOHbIE CJIOBA — Ha eCTeCTBEHHOM (IIyCTh U MHO-
cTparHoM, HO jslocTaTouHo moudaTHoM) ga3bike: PRINT, TF, BEGIN u T. .
O/HaKO TIPU HTOM TOJTyYaeTCs TPOTUBOPEUNE — YETOBEKY-TIPOTPAMMUCTY
yI06HO pazpabaThiBaTh ¥ YUTATH MTPOTPAMMY, HO KOMITBIOTEP TaKyIO MPo-
rpamMmy He <1oimeTs!

Mporpamma | ANBY

KomnbtoTep | A3k 08ouyHbIX K0OOO8

Puc. 1.2

Tak Kak 4rcJa B IBONYHON CHCTEME «JIJIMHHBIEY, TO JIJIS1 3AITUCH ITPOTPAMM UCIIOJIH30Ba-
JIaCh TaKKe BOCbMEPUYHAS WJIH MIECTHAIATePUIHAST CUCTEMA CUMCIIEHUST.

MbI He paccMaTpUBaeM UCIOJIb30BaHUE ISt pa3pabOTKU NPOrpaMM S3bIKOB acceMbiepa,
nMeBIee Mecto 10 npuMenenus SIIBY.

AIIBY 1nosroMy Tak M Ha3blBAIOTCS, YTO OHU, TaK CKA3aTh, «OPUEHTUPOBAHbI» HA YEJIO-
BeKa, B OTJINYKE OT MAIINHOOPUEHTHPOBAHHBIX SI3BIKOB (SI3BIKOB IBOMYHBIX KOJIOB 1 ac-
ceMOJIepOB).
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Kak ke moctynuTh, 4ToObI KOMIIBIOTED MOI BBIIOJIHATH [IPOrPaAMMY
Ha JATIBY? A Tak, Kak MOKHO 00LIAThCsI ABYM JIFOSAM, OJWH U3 KOTOPHIX
3HAET TOJIBKO KUTANCKUIA SI3BIK, & BTOPOI — TOJIBKO PYCCKUIL: HYKeH repe-
Bomuuk! [1oaToMy BO BCeX COBPEMEHHBIX CUCTEMAX MPOrPaMMUPOBAHUS
MIPEIyCMOTPEH TPAHCSATOP — CUCTEMHAs TTPOTPAMMa, OCYIIECTBIISAIONIAs
MepeBO/l MPUKJIAIHON MPOrPpaMMbl, HANMCAHHOW MPOTPAMMHUCTOM Ha
ATIBY, B SI3bIK MaITUHHBIX KOJOB ¥ €€ BbIToHeHue (cM. puc. 1.3)%

Mporpamma | ANBY

v 1

TpaHcnAaTop

v 1

KomnbtoTep | A3bik 080U4HbIX KOOO8

Puc. 1.3

CyIiecTBYIOT /iBa BU/Ia TPAHCISTOPOB:
1) mHTEprpeTaTopsr;
2) KOMIUJISITOPBL.

WutepnperaTop ynTaetT oyepeAHyIo KOMaH/Iy IIPOTPaMMbl 1 Cpa3y ee
BBITIOJIHAET, He TIePeBO/IF BCIO IIPOTPAMMY B MAIIMHHBIH KOJI.

Komnussitop untaer BCIO IporpaMmy IEJUKOM, JeJIaeT ee MepeBoj 1
CO3/1a€T 3aKOHUYEHHBIM BapUaHT IPOrPaMMbl Ha «MAIlIMHHOM $I3BIKE», KO-
TOPBIH 3aT€M U BBITIOJTHSAETCS.

Bompoc o mpenmyiiiecTBax 1 HeZIOCTATKAX KasK/[0TO BapUAHTA TPAHCJIS-
TOpa 371eCh 06CYKAATh He OyIeM’, a CKaskeM, 4TO A3bIK TPOTPAMMHUPOBa-
Hust PythonS, kax npasuiio, paboraer B peskuMe MHTEPIIPETALIH.

B kadecrtBe nipumepa porpammbl Ha Python nipuseem rporpaMmy pe-
HMIEHUS 3a/1a41 PacyeTa IJIoNIAJM JIO0T0 IPAMOYTOIbHUKA:

#BBOI pasMepoOB NPAMOYTOJIbHMKAE

a = int (input ('BBemuTe OIMHY OPSAMOYT'OJIbHMKA B CM'))
b = int (input ('BBemmuTe BHCOTY NPSAMOYIT'OJIBHMKA B CM'))
#PacueT njomanu

pl =a *b

IS

TpancaaTop 06bIYHO BBINOJIHSET TAKKE JUATHOCTUKY OMIMOOK ¥ /.
[ToxymaiiTe Ha/L 9TUM BOIIPOCOM.

SIspik Python mHOIa HA3BIBAIOT S3BIKOM TIPOTPAMMUPOBAHMSI HE TIPOCTO BBICOKOIO, a
<«OU€eHb BLICOKOTO YPOBHSI».

>«
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#BEIBOII OTBEeTa Ha BKpaH
print ('Onomans nNpsMoyToJibHMKA paBHa', pl, 'kB. cM')

Nrax, Python — 5T0 SI3bIK TIPOrpaMMEUPOBaHIs, Ha KOTOPOM paspaba-
TBIBAIOTCS IPOrpaMMbl. TOOBI CIETATh ATOT MPOIECC YAOOHBIM JIJIs Bac
U JPYTUX MPOTPAMMUCTOB, PaspabOTAHBI CUCTHEMbL NPOZPAMMUPOBAHUSL,
BKJIFOUAIOIINE TPAHCSITOP, TEKCTOBBIA peaakTop (MO3BOISIONINI KOTH-
POBaTh, VAT U epeMeIaTh (pparMeHThI IPOrPaMMm ), CIIPABOYHYIO CH-
cTeMY, CPeICTBA OTaAKU (TI0OMCKa ONOOK B IporpamMme) u ap. ViMeercst
HECKOJIbKO BapMaHTOB si3bIka Python u cucrem mporpaMMUpPOBaHUST JJIsT
HEro.

B mannoil kHure ucnonbsyercs Bapuant CPython ¢ Bepcueii 3.6.0
SI3bIKA, KOTOPBIA PACIPOCTPaHsIeTCst M0 CBOOOAHON muiieHsun Python
Software Foundation License.

KoHTpOnbHbIE BONPOCHI

1. YTo TaKoe «aJaTOPUTM pEIeHUsT 3a/1aun» ?

2. Kaxue BbI 3HaeTe criocoObl 3aIIiCU aJITOPUTMA?

3. B 4eM 0COOGEHHOCTH aATOPUTMa, KOTOPBIA Ha3bIBAIOT <«IIPOrPaM-
MO ?

4. Tlouemy sI3BIKH TIPOTPAMMHUPOBAHUST BBICOKOTO YPOBHSI TaK Ha3biBa-

0TCs?

UYro takoe «tpaHcasaTop» ? Kakue (pyHKIIMT OH BBITTOJTHSIET?

6. Kaxue Buibl TpaHCIATOPOB BbI 3HaeTe? B ueM 0COOEHHOCTD KaxkKI0-
ro Buma’?

7. Yo BKIIOYAET B ce0s cUCTeMa IPOrPAMMUPOBAHUS?

“o


https://ru.wikipedia.org/wiki/CPython
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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Wrax, BBl yCTAaHOBUJIM CUCTEMY MPOTPAMMUPOBAHUS C si3bikoM Python.
3anycrute ee: Ilyck — Bee nporpammsr — Python 3.6 — IDLE (Python
3.6 32-bit):

/ Python 3.6
2 IDLE (Python 3.6 32-bit)
B® python 3.6 (32-bit)
EF' Python 3.6 Manuals (32-bit)
~ Python 3.6 Module Docs (32-bit)

Puc. 2.1

Orkpoercs rinasioe okio Python Shell tak naspiBaemoii unmezpupo-
sannoii cpedvt paspabomxu (Integrated DeveLopment Environment —
IDLE)":
| & Python 3.6.0 Shell S e o | 0

File Edit Shell Debug Options Window Help

Python 3.6.0 (v3.6.0:41df79263all, Dec 23 2016, 07:18:10) [M5C .1900 32 bit (In *
tel)] on win32

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

>35> |

Puc. 2.2. OkHo Python Shell

Oxno Python Shell obecrieunBaet 10CTyT K MHTEPAKTHBHOMY PEKIMY
paboTHI, KOT/a Kask/[ast BBEJIEHHAS KOMAH/IA CPa3y BBITIOIHSIETCS.

[TockosbKy HUKAaKIX KoMam si3bika Python Mer roxa me 3maem, To 0y-
JIeM HCIOJIb30BaTh CUCTEMY TIPOTPAMMUPOBAHNS KaK KaTbKyIsSTOp (BO3-
MOJKHOCTH CHCTEMBI 3TO TO3BOJISIIOT).

1. 2+5
2. 3%(5-8)
3. 2.4 +3.0/2

! B panbneiimem oxno Python Shell yio6ree BbIBBIBATL ¢ TIOMOIIBIO SPJIBIKA, KOTOPBIi
Ha/Io pPa3MEeCTUTh, HallpuMep, Ha paGouem cToJte. [y pasMeleHnst spJibIKa HyKHO Hepe-
tamuth ctpoky IDLE (Python 3.6 32-bit) (cm. puc. 2.1) Ha paGouwnii cTo.


http://konspect.blogspot.com/2013/01/install-python-windows-xp.html
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Hab6epure momo6mbie MpUMepbl B WHTEPAKTUBHOM peskumMe (Mocie
>>>: B KOHIIE KaK[0ro TIprMepa Hakumaiite kiasuiny <Enter>). O6pa-
TUTE BHUMAHWE, YTO B UUCJIaX € APOOHOI YaCThIO B KAUECTBE PA3/IETUTEST
HCTIOIb3YETCST TOUKA, a He 3amsaTtas. HabpaHnmbie KOMaHIbI Cpasy BITOJ-
HSTIOTCSI, ¥ PE3YJIBTAT BBIBOJUTCS HAa 9KPAH.

B nHTEpakTHBHOM peskrMe MOKHO Tak:Ke MUCATh W BBITIOTHATH OUEHb
mpocThie TporpaMMbl. Ho 1711 Hanmmcanust CI0KHBIX IPOTPAMM HCTIOJTh-
3yeTcst IPYTOi pekuM paboThl — POTPAMMHBII, KOT/IA 3aTTUCHIBAETCS BCS
porpaMMa U MPH 3aMyCKe BBITIOTHIETCS TIeTUKOM (TTPeABAPUTETBHO OHA
coxpaHsieTcst B haiisie Ha ucke (4To yA0OHO IS TIOBTOPHOTO BBITIOJTHE-
rist). IIporpammy Ha Python 9acTo Ha3BIBAIOT «CKPUTITOMS .

Mpbi GyieM TOBOPHUTE TJIABHBIM 06PA30M O MTPOTPAMMHOM PEKIME.

Yro0bl EpeiiTi B IIPOrPaMMHBIN peskuM, HyKkHO B MeHIo File BriGpaTh
nyukT New File wim ogHoBpemerto HaxaTh kiaasui <Ctr+N>. ITo-
SIBUTCST OKHO JIJIST pa3pabOTKU MTPOrPaMMBbI (OKHO PEIakTopa):

| & Untitled [E=SIEE

File Edit Format Run Options Window Help

| -

Puc. 2.3

Terepb Mbl MOJKEM HAIMCATh CBOIO TIEpBYIO mporpammy Ha Python.
B GosibiiHCTBE KHUT 110 TIPOrPAMMIPOBAHMIO TIEPBast IPOrpaMMa peliia-
eT 3a/1a4y BbIBOJIA HA 9KPAH MPUBETCTBUS «3ApaBCTBYH, Mup!»>. Tak ke
MOCTYTIUM U MBI.

Harmomuum, uto mporpamma, Kak 1 aJirTOpUTM pelieHnd 3a/1a4i, COCTO-
UT U3 KOMaH/I, KOTOPbIE HA/IO BBITOJHUTD JIJIS PEHIeHUs 3a/jaui. JTH KO-
MaH/[bI B si3bike Python Ha3bIBarOTCS «HHCTPYKITUSMU».

Bot TexcT nporpaMmb:

print ('3opascTByit, Mup!')

Bbl, KOHEUHO, OHSJIN, YTO /I BBIBOJA HA OKPAH HEKOTOPOTO TEKCTa
B s3bike Python ucnonbsyercs uncrpykims print (). Ee ocobeHHOCTH
MOAPOOHO OTMCAHBI B CIIEAYIONIEH TIaBe.

[Mocue Havasta Habopa TEKCTa MPOrPaMMbl B OKHE PEJAKTOPA B 3ar0JIOB-
Ke OKHA CJIOBO Untitled GyIET «OKPY/KEHO» CUMBOJAMU «*»:

“Untitled® (=& ]
[& *Unt A

File Edit Format Run Options Window Help
printl A

Puc. 2.4
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ITO TOBOPUT O TOM, UTO TIPOTPAMMa B OKHE €llle He 3amucana B dafiin
Ha JINCKe.

Jlist coxpaneHust mporpaMMel Hy:kHo B MeHio File Bei6pats myHkT Save
As... W oJIHOBpeMeHHO Haxath kaasuim <Ctrl+S>. Tlogsurcs oKHO
Uit BBIOOpa MMeHH (haiiia ¢ IPorpaMMoii ¥ Malku, B KOTOPOil OH Oyzaer
pasMereH:

¥ G - — ) - [

@\J'l « Python b Python36-32 » Mom nporpanms: [ 43 [ Mouex: Mou npozpanmaer

YnopasoumTs ¥ Hosan nanka = - @

© Vs fara vaerieros. | Tun P
AV EGpantioe | = A

% Hegperue me

@ 3arpyzkn
P Patounii cro)

HeT 2nemeHTos, YA0ENETEOPAIOLLI YCAOBMAM NONCK.

4 Bubnuorexn || I
B Bugeo
7] Borymentun
[E] V=oBpaxenn |

o e i |

UNSPSCPRE | o 1cpsan nporpanig ol

T gaiina: | Pythen files -]

Puc. 2.5

Hasosem (aili Mos nepras nporpamma. Crucrema J006aBUT K 9TOMY
MMeHHU pacinupenue . py. [lo ymosyanuio ¢aiiyibl ¢ IporpaMmmamMu pa3me-
AI0TCS B Tanke ¢ hailjiaMy cUCTeMbl IIPOrpaMMKUPOBaHust. Yao0Hee co-
3/aTh B HEH OT/IEIbHYIO TTATKY JIJIs1 COOCTBEHHBIX MTporpamMM. HaiiTu manky
¢ (haitztamu cucteMbr iporpaMMupoBaniist Python MoKHO, MIETKHYB Mpa-
BOU KHOIKOI MBIIITH Ha SIPJIbIKe (CM. CHOCKY 1) ¥ BBIOPAB B MOSIBUBIIIEMCSI
menio myHkT Pacmnososkenue daiina.

Yro0bl BBIIOJHUTH MPOTPAMMY, HYKHO HaKaTh (DYHKIIMOHAIBHYIO
kinaBuiry <F3>. Pe3ysbrar BBIIIOTHEHUST TPOTPAMMBI TIOSIBUTCST B OKHE
Python Shell:

| & Pythan 360 Shell o] . ]

a -
File Edit Shell Debug Options Window Help

Python 3.6.0 (v3.6.0:41df79263all, Dec 23 2016, 07:18:10) [MSC v.1900 32 bit (In =
tel)] on win32 I
Type "copyright™, "credits™ or "license()"™ for more information.

>>>

RESTART: C:/Users/user/AppData/Local/Programs/Python/Python36-32/Mou nporpame/
HOA nepBaf OpoTpaMMa.py

SOopascTEYMA, Map!

o>

Puc. 2.6
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Ecmm Iepe/l BbITIOJTHEHUEM TIPpOTpaMMbl HE COXPaHUTH €€, CUCTEMa
MMPpEAJIOKUT ITO C/ACJIaATh:

Eé- Save Before Run or Check ﬂ

; 1 Source Must Be Saved
OFK to Save?

OTmena |

Puc. 2.7

Jliist BBIXOJIa M3 MHTEPAKTUBHOTO pesKUMa PabOThl, TO €CTh U3 OKHa
Python Shell, cemyer 3akpbITh 5T0 OKHO — CHCTEMa BEPHETCS B OKHO pe-
TaKTOpA.

Jlo6aBuM B TIPOTPAMMY €Ille OIHY WHCTPYKITHIO TaK, Kak MOKa3aHo Ha
puc. 2.8:

Puc. 2.8

CoxpaHWM HOBBIIT BapraHT nporpammMbl (Hcosb3ys Menio File — Save
wn knasuiy <Ctr+S>) u nonpobyem BoIoIHUTS ee (<F5>) — nossurt-
¢4 coobienne 06 ommoKe;

E‘} SyntaxError ﬁ

Puc. 2.9

HpI/I‘-H/IHa B TOM, YTO BTOPaA MHCTPYKIHUA 3allricaHa C HEKOTOPbIM CMeE-
mieHrueM OTHOCHUTEJIbHO HepBOfI. B IIporpaMMax Ha A3bIKE PythOIl BCE NH-
CTPYKIINU TOJIKHBI 6BITB 3alliCaHbl C OTHUM 1 TEM K€ OTCTYIIOM. Wckio-
YEHNE COCTABJIAIOT TaK Ha3bIBAEMbIE «COCTaBHBIC MHCTPYKIUN», KOTOPbIE
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co/iepsKat Apyrue MHCTPYKIUU U KaKUM-1100 06pa30M YIIPaBJIAIOT UX
BoinosinereM. OOBIYHO COCTaBHbIE WHCTPYKIWM 3alTMCbIBAIOTCA B HE-
CKOJIBKO CTPOK:

MHCTPpykUmMAl :

VIHCTPYKUMAZ
VHCTPYKUMA3

[Ipu aTOM BCe BHYTpEeHHME MHCTPYKITNN 3alTUCBIBAIOTCS C OJTHUM U TeM
K€ OTCTYTIOM OTHOCHUTEJBHO «HAPY:KHON» MHCTPYKIMHU. OTCTYIT MOXKHO
clesiath, HaskaB kirasuiny <Tab>. B komIle 1iepBoii CTPOKM COCTaBHOI MH-
CTPYKIIUU YKA3bIBACTCSI CUMBOJ < : ».

B HEKOTOPBIX TPOCTHIX CAYYAAX COCTABHASA HWHCTPYKIUS MOKET ObITh

3armcana B MporpaMMe B OJIHY CTPOKY:
MHCTPyKUMAl : MHCprKuMH22

«BHYTpeHHUE> UHCTPYKI[UH TAKKE MOTYT OBITH COCTABHBIMIL

MHCTPyKUMAl :
VMHCTPYKLMAZ
VMHCTPYKLMA3

VMHCTPYKLMAS
MHCTPYKLUMA 9 :
MHCTPYyKUMa10
MHCTPYyKUMA1] @
VMHCTPYyKUMS12
MHCTPYyKLUMA13

Kpowme mHCTpYKIHNiA, B TPOrpaMMax IPUHSTO MNUCATh TaK Ha3bIBaeMble
«KOMMEHTApUH» — TEKCTHI, TOMOTAOTIME YNTAIONEMY TPOrpaMMy (B TOM
YUCIIE ABTOPY TIPOTPAMMBI) TTOHSTD €€ 0COOEHHOCTH.

B npuBenennoii B tmaBe 1 mporpamme CTpOKU, HAUMHAIONTHECS CUMBO-
JIOM «#», — 9TO U €CTh KOMMeHTapuu. KoMMeHTapuu MOTYT ObITh 3armmca-
HBI ¥ TTOCJIe WHCTPYKITAM:

pl = a * b #PacueT mjomann

[Ipu BbINOSHEHUY ITPOrPAMMbBI TPAHCIATOP KOMMEHTApUN UTHOPUPY-
er.

2 B oiHy CTPOKY MOTYT ObITh 3alucaHbl U HHCTPYKIUH «OIHOTO YPOBHS> (IIPU 9TOM X
HA/I0 PA3/IesIATh TOYKOM C 3aIISATO ):

MHCTPYKLMALl; MHCTPYKUMSAZ

Tak pekomeHLyeTcs TOCTYIIaTh TOJIBKO B CAYYasX, KOT/la MHCTPYKIIUN JIOTHYECKH CBsI3a-
HBI 1 X HEMHOTO.
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B ganHHOii KHUTE BBl YBUIWUTE B MPOrpaMMax MHOTO KOMMEHTapHEB
(XOTs OIBITHBIE IPOTPAMMUCTBI TOBOPSIT, YTO «MHOTO KOMMEHTapHEB He
ObIBaET»...).

JdononHeHue

B Python umeercst BO3MOKHOCTD He TOJIBKO IIPOBOAKUTD PACYEThI U pa-
6oTaTh ¢ TEKCTAMU, HO U cO3/[aBath rpaduueckue nzobpakenus®, Cambre
pocThie TpaduuecKre BO3MOKHOCTH 00eCedrBaeT UCTIOIb30BaHIE UC-
nosiauTesst «turtles («uepenaxas ). ITOT UCTIOMHUTEND MTPEACTABISIET CO-
60il «IIepo», OCTaBJISTIONIEE CJIe]l HA TIOCKOCTH prucoBanust. «I1epo» MosK-
HO TIO/IHSTH, TOT/[A TIPU TIepEMEIIEHUH CJIe]l 0CTaBaThest He Oyaer. Kpome
TOTO, JIJId «II€pa» MOKHO YCTAaHOBUTDH TOJINIUHY U IIBET.

[IpuBesennbrii HUKe (hparMeHT TIPOTPAMMBI CO3MAET Tpahudyeckoe
okHO (puc. 2.10), B KOTOPOM MPOUCXOAUT PUCOBAHUE, U TIOMETIAET «4depe-
naxy» (B BU/Ie ») B UCXOHOE TIOJIOJKEHUE.

import turtle #MHCTPYKLMS MMIOPTa MOOYJIs C KOMaHIaMM MCIIOJHUTEJIS
turtle.reset () #MHMUMAIMBALUUS UCIOJHUTEII

F
E? Python Turtle Graphics

Puc. 2.10. BepxHsaa neBas 4acTb okHa Python Turtle Graphics

YnipaiieHue UCIIOJHUTEIIEM «4depernaxay OCyIeCTBIISAETCS CeLyIONH-
MU OCHOBHBIMM KOMaHaMU (MHCTPYKIIUSIMU )%

Komanpa HasHaueHune Mpumep

forward(n) nepep'BVm(eHme Bnepen (B Ha- turtle.forward(lOO)
npaB/ieHNN OCTPUA CTPenKkn »)
Ha n TOYeK

backward (n) MepenBukeHve Ha3af Ha n TOYEK turtle.backward(100)

up () MoaHsATWe «nepa», YTobbl He ocTa- | turtle.up ()
BasIOCb Clefla ero npw nepemetle-
HUW

3
4

Komneuno, mepeunciieHsl JUIIb OCHOBHBIE BO3MOKHOCTH SI3BIKA.
VmeroTes u gpyrue KOMaH/bL.
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KomaHnpa

HasHauyeHune

Mpumep

down ()

OnyckaHue «nepa», YTobbl Npu ne-
pemeLlleHUn octaBanca cnep (pu-
coBanucb NnHuK). Mo ymonyaHuio
«rnepo» onyuweHo

turtle.down ()

right (k)

MoBopoT HanpaBo (Mo 4acoBou
cTpenke) Ha k efuHUL (No ymonua-
HMIO Ha k rpagycoB). B Hauane npo-
rpammbl «yepenaxa» «CMOTPUT» Ha
NpaBylo YaCTb OKHa (Ha BOCTOK)

turtle.right (75)

left (k)

lNoBopoT HaneBo (MPoOTMB Yaco-
BOW CTPENKM) Ha k efuHunL,

turtle.left (45)

goto(x, )

MNepemelyeHne «nepa» B TOUKY
C KoopAvHaTamu x, y B cucteme
KoopAMHaT OKHa pucoBaHus. Mpu
3TOM OpUeHTaLUuA «yepenaxm» He
MeHsAeTcA

turtle.goto (50, 20)

width (n)

YcTaHOBKa TOMWMHbBI «Mnepa» (B n
TOYEK dKpaHa)

turtle.width (3)

tracer (flag)

BkntoueHue (flag = 1) u BbiKNtoye-
Hue (flag = 0) pexnma oTobpae-
HUA «yepenaxu». Mo ymonyaHuio
BK/toUeH. lNpy BbIKNIOUEHHOM pe-
XrnMe oTOOpaxeHus pucoBaHue
NPOVICXOAUT 3HAUYUTENIbHO ObICT-
pee, yueM Npu BKIIOYEHHOM

turtle.tracer (0)

clear ()

Ouncrtka obnacTi pucoBaHms

turtle.clear ()

Hamnpumep, nporpamma 711 pucoBanus KBajpara pasmepom 40 nmeer

BUJL:

import

turtle.
turtle.
turtle.
turtle.
turtle.
turtle.
turtle.
turtle.
turtle.

turtle
reset ()
forward (40)
right (90)
forward (40)
right (90)
forward (40)
right (90)
forward (40)
right (90)

#MOXHO KOIMPOBATH,
#100ble  PPATMEHTE MPOTPAMMEL

nepeMenaTs 1M yIoaJlIaATb
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3apaHue
Harnmmire porpaMmy, B KOTOPOIl Ha 9KpaHe MoJydaercs n3obpaske-
HUE:
a) mpsiMoyrosbHuKa BeicoTol 50 u mupunoit 100 Touek sxpana;
6) MPaBUJIBHOTO® IECTUYTOJBHIUKA,
B) PaBHOCTOPOHHETO TPEYTOJIbHUKA.

B HpaBHJIbIIbII‘?I MHOTOYTOJIbHUK — 3TO BbIHyK]IbII';I MHOTOYTOJIbHUK, Y KOTOPOT'O BCE CTOPO-

HbL MEXY CO6OIL/-I PaBHBI 1 BCE YIVIbI MEXK/Y CMEKHBIMU CTOPOHAMU PABHbDI.


https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D1%8B%D0%B9_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA

aea 3.
BbiBoa nHpopmMauum Ha 3KpaH

Jlist BBIBOIa MHGOPMAIIUY HA 9KPaH B IporpamMMax Ha st3bike Python mc-
MOJTb3YETCST MHCTPYKIMS print (). B ckoOkax ykaspiBaeTcs To, 4TO HyXK-
HO BbiBecTw. Hampumep, uToObl BBIBECTH HA 9KPaH IPUBETCTBUE, HAJO
3almcarsb:

print ('llpueer! ')

N
print ("lpuser!")

TO €CTh TeKCT (II0CIEeA0BATEIbHOCTD CUMBOJIOB) YKa3bIBAETCS B KaBbIY-
Kax.

B pesyJibrare BbINOJHEHNMsT WHCTPYKIMU Ha 9KPaH Oy/IyT BbIBEAEHBI
BCe CHMBOJIBI, YKa3aHHbIE B KaBbIUKAX, BKJIIOYAsl HaualbHble 1 KOHEUHbIE
pobeJIbl.

MOKHO TakKe YKa3blBaTh B CKOOKaX:

® YHuCJO:
print (5)
print (-2)
print (3.14)
* UM IlepeMEHHON BeJUYNHbI
print (a)
print (x1)
print (perimetr)
o apudMeTHIecKoe WK JOTHYecKoe Bbipakenue (0 HUX Oyer pac-
CKa3aHOo HIKe).

B IIporpaMmax Ha S3bIKE PythOIl MOTYT UCIIOJIb30OBATHCS TaKIKe 00beK-
Thbl, Ha/Jl KOTOPbIMU BbIIIOJHAKOTCA HEKOTOPbLIE JleficTBUS (MeTO,Z[bI). Ha-
IpuMep, K IocCae/10BaTeJIbHOCTH CUMBOJIOB MOJKET OBITh IIpUMEHEH METO/|
upper (), Hp606p33y10H_[I/II>,I BCeE 6yKBbI B MX HalliCaHMe B BEPXHEM PErucT-

1 O nepemenHbIX 6y/IET paccKa3aHo B riase 4.
Y.
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pe (<uponucHbiMU OyKBamMu» ). UT0GB! 9TH AeiicTBUSA OBLIN BBITIOJHEHBI
(6BIT IPUMEHEH METOJT), CJEIYET 3aTNCcaTh Tak:

<muMms obvexTa>.<uMs MeToIma>
Hamnpumep:
famil.upper ()

Takyto 3ammuch (KOTOPYIO HA3bIBAIOT «TOUEYHOI») TaKyKe MOXKHO UC-
MTOJIb30BATh JIJI BBIBOJIA HA 9KPAH:

print (famil.upper())

PesysraT BHITTOTHEHWS TIPOTPAMMBI 7SI KsKJOTO 13 YKAa3aHHBIX CITY-
YaeB 3aMNCH WHCTPYKITHH TIOKA3aH B TaOIUIIE:

Yr1o ykasaHo Ha skpaH 6yget
y Mpumep P YA Mpumep

B CKOOKax BblBeleHO

1. TekeT print ('Hpuser!"') TekcT 6e3 KaBbluek, | TpvBeT!
BK/IIOYas BO3MOX-
Hble HayasbHble 1
KOHeuHble npoberibl

2. Yucno print (-2) CooTBeTcTByIOLEE -2
4yncno

3. Vmsi nepemenHoin | print (x1) 3HaueHvie BeNMUHDI 273

BENNUYNHDI

4. BbipaxeHue print(a * b) 3HaueHue Bblpaxe-| 1024
HUA

5. Metog print (famil.upper ()) |PesynbtaT npume- | JIYKVH
HeHVA MeToaa

Mo:xHO yKa3bIBaTh HECKOJIBKO 3HAYEHUN, B TOM YHCJIe Pa3HOTO THUIIA,
paszessas ux 3anaToil. Hampumep, B mporpaMMe pereHus 3a/[adi pacaera
TTOTIAIN 1 TIEPUMETPA JII0O0TO TIPSIMOYTONFHUKA MOJKET OBITH UCIOTB30-
BaH CJIEAYIONINIT BADUAHT UHCTPYKIIAU:

print(l, '. IInomane npsaMoOyroJibHMKA paBHa', pl, 'kB. cM')

B KOTOPOM YKa3aHbl 9HCJIO, /IBa TEKCTa 1 HMﬂﬁHepeMeHHOﬁﬁBeHHqHHbL
B Ppe3yabTaTe BBIITOJTHEHUA IMTPOTPAaMMbl Ha 9KpaH 6yZI€‘T BBIBE/ICHO TIpH-
MEPHO cjieAyromee:

1. [omans OPAMOYTOJIbHMKA pPaBHa 42 KB. CM

BI/IZ[HO, YTO MEXK/ Ka3aHHBIMU B UHCTPYKIUU print () 3HAYEHUSIMUN
P
(6leeM Ha3bIBaTb X «CIITMCOK BI)IBOZIB.») BBIBOJIUTCA TaKKe OJNH Hp06e]l.
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ITOT pasle/uTe b MOKHO U3MEHHUTD Ha JIF00O0IT Apyroil cuMBoJI (MK TI0-
CJIeZIOBATETBHOCTD CUMBOJIOB). 711 9TOTO 1TOCIe CITCKa BBIBO/IA HYKHBIT
CHMBOJI-PA3/IeTNTETh YKA3bIBAETC KaK TTapaMeTp sep MHCTPYKIIUHU, Ha-
npuMep:

print (<cmmcox BEBOZa>, sep = ', ')

MO3KHO HCITOJIB30BATD B KAYECTBE PA3/IETUTEII <ITyCTOW» CUMBOJ (' '):

Mpumep Ha skpaH 6yaeT BbiBejeHO

print(a, '+', b, '=', ¢, sep = '") 2+3=5
#a um b — BamaHHEE UYMCIIOBBIE 3HAUYEHUS
#c - ux cymma

Bo Bcex nmepeunciieHHbIX cydasax Kax/1as HoBast MHCTPYKIUSA print ()
BBIBOIUT COOTBETCTBYIOIINE 3HAYECHUS Ha Cieayiorieil cTtpoke. UToOb!
HCKJIIOYUTH 9TO, HEOOXOANMO YKa3aTh APYrod mapaMeTp aToH WHCTPYK-
MU — end, 32/1aB €70 PABHBIM <«IIyCTOMY» CUMBOJLY:

print (<cmmcokx BEBOZa>, end = '')
KOHGQHO,MOXGH)yKaBHBaTbIIO6aHapaMeTp&
print (<cmnmcox BrBOZa>, sep = ', ', end = "'")
N
print (<cmmcox BrBOZa>, end = '', sep = ', ')

ﬂﬂﬂ BbIBO/Ia MYCTBIX CTPOK CJACAYET HCIIOJb30BATh WHCTPYKIINIO
print()6€3CHHCKaBHBOﬂ&

Mpumep Ha akpaH 6yaeT BbiBeaeHO
print('1.") 1.

print ()

print('2.") 2.

BbIBo/L Ha 9KpaH BEIECTBEHHBIX Ynces (MOryT ObITh ¢ JAPOOHOI yac-
ThIO) UMeeT 0COOEHHOCTH. B pesyJibrare BbITOJTHEHUS HHCTPYKIHii

print (1/3)

a =1
b =3
print (a/b)
Ha 9KpaH Oy/IeT BbIBEAEHO CIeAYIOIIEe:

0.3333333333333333
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[lesio B ToM, 4TO oTIepanus feTeHus (3HAK OMEePAIH </ » ) 1aeT BEIIeCT-
BEHHBII PE3yJbTaT lake B CIyYasx, KOT/Aa OHA TIPOBOAUTCS HAJ IETBIMU
YICJIAMH, B TOM YnCIe B cydasx 25/5, 48/12 u . 1.

KosmmuectBo nudp B ApOOHOIT YacTH MOKHO OrpaHu4uTh. [1J1s1 9T0TO
B MHCTPYKIINU print () Tepel BBIBOJUMBIM 3HAUEHUEM CJIeIyeT 3aIn-
caTh TOYKY, KOJTUIECTBO 1P Konllpo6u B APOOHOI yacT 1 OYKBY £
B BUJIE:

print ('$ .3f '$ <sHauveHme>)>
nin

print ("% .2f "% <3HaquMe>)3

T/€ <z3HauveHMme> — BbIBO/JUMOEC 3HAYCHUE.

[Ipumepsr:
Mporpamma Ha akpaH 6yaeT BbiBeieHO
a = 234.193 234.2
print ('$ .1f '% a)
BRI E
lo3uyua 1 2 3 4 5 6
SKpaHa csesa
a = -234.123 -234.12
print('$s .2f '$ a)
- lef{sfaf - [r]z]
lMo3uyus 1 2 3 4 5 6 7
SKpaHa cseea

Buano, uto:

¢ 1IIpU «yCceyeHUn» yrceJsi MpoBOANTCA OKPYTIJIEHUE;
¢ 3HaK «+» HE€ BbIBOJUTCA (HO IIO3NIKUA AJ1A HETO HPGJIYCMOTPBHB.).

IJTO TaK Ha3bIBaeMbI «(OPMAaTHUPOBAHHBIN BBIBOA» C TTOMOIIHIO WH-
CTPYKIIMU print ().

Ecii ykasaHHOe B MHCTPYKIIMU 3HaUYEHUE Konflpo6u OoJiblne (haKTu-
4ecKoro KosmdecTBa dp B APOOHON YacTH BBHIBOAMMOTO 3HAYEHMUS, TO
cripaBa OyyT BbIBEJEHBI IOTIOJTHUTETbHbIE HYJII:

2 Mex Ly nIepBBIMHU JIBYMsI CUMBOJIaMK 'S nipo6esia ObITh He JI0JKHO. B IpoTHBHOM Ca1y-

Jae OH TaKKe 6y11eT BbIBEIECH.

3 Mex Ly nepBbIMI CUMBOJIaMK "% Tpo6eia GbITh He I0JIKHO.
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Mporpamma Ha skpaH 6yaeT BbiBeieHO

a=1/2 0.500
print('$ .3f 'S a)

L lef-Jsfofo]
lMo3uyus 1 2 3 4 5 6
3KpaHa cnega

HeckoubKo ¢JI0B 0 TapaMeTpe <suauerme>. ITO T0JKHO OBITH UM TIe-
PEMEHHOII:

a 1
b =3
c = a/b

print ("% .1f "% c)

NJIN KOHKPETHOE 3Ha4YeHUE:

print ('S .2f '$ 0.567743)

i apudMeTHIecKoe BhIpaKeHne B CKOOKAX:

print ('$ .1f '$ (1/b))
print ('$ .1f '$ (a/3))
print ('$ .1f '$ (a/b))
print ('$ .1f '$ (1/3))

MoskHo YCTaHOBUTDH TaKXKe 06]_[[66 KOJIMYECTBO TO3UITUIT 9KpaHa IJId
BBIBOJIA YMCJIA. DTO KOJMIECTBO O6mKoI YKa3bIBa€TC: B (bopMaTe BbIBO/la

(MeXIy CMMBOJIAaMU '%$ WJIN "%) /10 TOUYKU:
print('% 7.3f '$ <zHaueHme>)

nim
print ("% 6.2f "% <sBHaueHme>)

3nauenue O6mKos BKJIOYaeT B cebsa mudpbl apobHoi yactu (Kos-
Tpo6H), PA3AETUTENb-TOUKY U 3HAK YKCIIA.

[Ipumepnr:
Mporpamma Ha skpaH 6yaeT BbiBefieHO
a = 234.193 234.2

print('$ 6.1f '$ a)

HE R
lMo3uyus 1 2 3 4 5 6
3KpaHa cneea
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Mporpamma Ha skpaH 6yaeT BbiBeieHO

b = -895.451 -895.45
print('$ 7.2f '$ Db)

L-lelefsf-[+]>]
lMo3uyus 1 2 3 4 5 6 7
3KpaHa cneea

Ecnu aktrueckoe xosmuecTBO 1P B BHIBOAMMOM 3HAYEHUN MEHb-
111e, YeM O6mKos1, OHO OYIET IOTOTHEHO cieBa mpobeami (a crpaBa — BO3-

MOKHO, HYJISIMT )

Mporpamma Ha skpaH 6yaer BbiBefieHO

b = 30/8 3.750
print('$ 7.3f '$ Db)

B
lMo3uyusa 1 2 3 4 5 6 7
3KpaHa cneea

a ecsin OOJIbIIIE, TO 3HAYEHUE O6mKosr HTHOPUPYETCS U B 1IEJION YACTH BbI-
BOIUTCA (DaKTUIECKOE KOJIUIECTBO IUdp:

Mporpamma Ha akpaH 6yaeT BbiBefeHO

b = 30000/7 4285.714
print('$s 7.3f '$ b)

L lefzfefof-[o]e]¢]
lo3uyua 1T 2 3 4 5 6 7 8 9
3KpaHa cnesa

(DOpMaT BbIBO/Ia MOKHO IIPUMEHUTDH K HECKOJIbKUM II€EPEMEHHBIM:

o
[}
N
Hh
o
S

print('s 6.2f '$ a,

MoskHo Takske 00ecrednTh (POPMATUPOBAHHBIN BBIBOJL IIEJIBIX UKCEL.
B arom cirydae B popmare BBIBOJIA YKA3bIBAETCS TOJIBKO 001I[ee KOJHUECT-
BO TO3UIMI 9KpaHa 06mKos, a Takke OykBa d  (TOBOPSIIAs O TOM, 4TO
HY’KHO BBIBECTH I[€JI0€ YNCJIO B IECATUIHON CHCTeMe CUNCIIEHNS )
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27

Mporpamma

Ha skpaH 6yaer BbiBejeHO

b =25

print ('$ 10d '$ b)

5

lMo3uyus 1 2 3 4 5 6 7 8
3KpaHa cnesa

[ 1=}
9 10

Wuctpykiud print ()

C ImapaMeTpom O6mKoJi, KaK IIPpaBUJIO, UCIIOJIb-

3yEeTCA Ui BbIBO/Ia Ha 9KPaH JIaHHBIX B BU/I€ T3.6JII/II_[I

21.55 79.34
-36.40 2.70
128.67 -456.28

3.20 66.38

Bosmosknbl u gpyrue Bujbl OpMaTUPOBAHUS BBIBOJAUMBIX HA 9KPaH
JTAHHBIX (BBIPABHUBAHUE HA CTPOKE U T. T1.).

[Tepen (hopmaTupoBaHHBIM BLIBOJIOM Yucsa (M/WUJIH 1TOCJIE HETO) MOJK-
HO 3aI1CcaTh TaKXe TeKCTHI:

s =a+b

print ('Cymma paBuHa', '$ 8d '$ s)
dlina = 8123.5/7

print('$ 7.1f '% dlina, 'xm')

KoHTpoOnbHbIE BONPOCHI

1. 9T0 MOXKHO YKa3bIBaTh B CKOOKaxX B MHCTPYKIMU print () ? Urto
OyJIleT BBIBEJIEHO HA 9KPAH B TOM WJIM HHOM CJIydae?

2. MOXKHO Ji yKa3biBaTh B CKOOKAX HECKOJbKO 3HAYEHUH OLHOIO
tuma? Uto npu 3ToM OyeT BHIBEIEHO HAa 9KPaH Mesky Humu? Kak
U3MEHUTD 3TOT Pa3/IeJUTEID?

3. MosHO s yKasbiBaTh B CKOOKAX HECKOJIBKO 3HAYEHUIT PasHOTO
Tuma?

4. 9ro Hamo cheaarb, 4TOOBI TOCJE BBIIOJIHEHUS WHCTPYKIIUU

print () CJIeAyIONINe JaHHbIE BLIBOAUINCH HA TOM JKe CTPOKe?

B ueM 0cOGEHHOCTH BBIBO/IA HAa KPAH BEIECTBEHHBIX 3HAUCHUT?

6. Kak MOKHO OTpaHUYUTH KOJUUECTBO IUGP B APOOHOIT YacTH Be-
IIECTBEHHOTO YKCJIA TIPU €T0 BBIBOJIE HA KPAH?

7. Uto ycTaHaBIMBaeT 3HAUEHWE O6mKos, O KOTOPOM PacCKa3bIBa-
Jioch BeIe? B kakoM cirydae OHO, Kak MPaBUJIO, UCTIOJIb3YETCsT?

@
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3agaHusa

1. Omnpenesire (He 0OPMIISS TPOrPaMMYy ), 4TO OYIET BHIBEIECHO Ha
9KpaH B PE3yJIBTATe BHITOJHEHUS CIEIYIONUX WHCTPYKITUIA:

print (31, 15, end = '")
print (77)

2. Omnpezenmre (e 0oOPMIISS IPOrpaMMy ), 4TO OyIeT BhIBEJEHO Ha
9KpaH B PE3yJIbTATe BBIIOJHEHUs CIEAYIOUIX UHCTPYKITHIL:

print (51, 36)
print (77, 45, end = '")

3. Omnpenenure (He 0hOPMIISSI TPOrPaMMY ), UTO OY/IEeT BHIBEACHO Ha
9KpaH B Pe3yJIbTaTe BHIOJHEHUS CIEAYIONIX HHCTPYKITHIL:

print (25, 86)
print ()
print (27, 51, end = '")

4. Omnpezemvte (He oGOPMIISISt ITporpamMmy), 4Tto OyJeT BBIBEIEHO Ha
DKPAH B Pe3yJIBTaTe BbIIOJHEHNST CJIEYIONTUX (DPArMEHTOB ITPOTPAMM:

a)
a =5 b=3
print ("F(', b, ') = ',a, sep = '")
6)
a =5 b=3
print('f(a)=', '(b)', sep = ''")
B)
a=>5 b=3
print ('F(', a, ")=(', b, ")', sep = '")

3apaum gns paspaboTku nporpamMmm
1. TlosyunTh Ha KpaHe ciemyoniee:
Tpu umcya: 10 5 24
Tekcr 'Tpu umcyma: 10 5 24' He UCIIOJIb30BATh.

2. TlomyuuTtbh HA 9KpaHE CJeYIONIee:
Tpm umcna: 103, 25, 724

Texcr 'Tpu umcna: 103, 25, 724' He UCIOJIb30BATh.

3. Tomyuutpb Ha BKpaHe cIeayoniee:
1

2
3
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4. Ywmcno © mpuMepno pasho 3,1415926. BeiBecTr Ha 9KpaH 9TO YuC-
Jo ¢ TpeMs nudpamMu B ApoOHON yactu. TekcT '3.142' He uC-
MIOJTb30BATb.

5. TosmyunTs Ha sKpaHe cieyroree:

0000012400000013
0000005600000355
0000058700000008

rae CMMBOJIOM «O» obo3HaveHa IIycTasd Mo3niuns Ha 9KpaHe.

6. IlosyunTts Ha 9KpaHe cieyrolee:

000001.24000013.52
00003.567000-355.1
0000008.2000009.18

rae CMMBOJIOM «O» obo3HaueHa IIycTaA Mo3nInunsd Ha 9KpaHe.

7. TlomyunTh HA 9KpaHe CJepyIoNee:

000007.240000-43.520
000023.500000055.107
000088.20300-769.800

Ijle CUMBOJIOM «0» 0003HAueHa IyCTast TIO3UIUs Ha DKPaHE.
B saxumiouerivie 3aMeTUM, 9TO B MOCTETHNX Bepensix Python mist dop-
MaTHUPOBAaHHOTO BBIBOJIA JAHHBIX MCIIOJb3YETCs TaKKe METOJl format ().
ITOoT MeTo/i (OpMATUPYET 3HAYEHWME-aPTYMEHT, YKa3aHHbBI B KPYTJIBIX

ckobOKax, 1o 1mabrony (006pasily), KOTOPBIH yKasaH B KaBblYKax U (uryp-
HBIX CKOOKax:

print (' {<mabmor ¢opmaTmpoBanms>}'.format (<B3HaAYEHME>) )
[Ipumepsr:
print('{: 10.2f}'.format (-4/3))

a = -4/3
print('{: 10.2f}'.format (a))

z = 123
print ('{: 5d}'.format(z))

OcobennocTrt oopmieHus MmabI0Ha BBIBOJIA:

1) Mexmay mepBbIMH (JEBBIMH) CUMBONAMU '{ mpobena ObITh He
IOJIKHO. B IIpoTHBHOM ciry4ae oH Takske Oy/eT BbIBe/IEH;

2) mnocie aBoeTouns pobesia MOKET He ObITh; ABa 1 6oJiee IpoOesIioB
3aIIUChIBATD HEJIb3S;



--.I naBa 3. BbiBoA MHOOPMALIMN Ha SKpaH

3) mepej «IIpaBbIMU» CUMBOJIAMU } ' IIpoGesia ObITh He TOIAKHO (MeXK-
Iy HUMU TIPOGETbI BO3MOKHBI);

4) I BEIIECTBEHHBIX YMCEN B IIa0JIOHE YKa3bIBAIOTCS 3HAYEHIS
Konllpo6u U O6mKos (WU TOJBKO Komllpo6wu), JJS IIeJbIX —
OBwKoJ.

Meton format () Takke MOXKET GBITH UCTOMB30BAH 1 TSI HECKOTBKIX
3HaYeHuit cpady (CMUCOK HTHUX 3HAYEHUH YKA3BIBAETCS B CKOOKAX depe3
3aMATYIO):

a=1/3
b =1/9
print ('{: 7.3f}{: 7.3f}'.format(a, b))
print('{: 5.1f}{: 5.1f}'.format (1/3, 1/7))
x = 317
y = 123
z = 72
print ('{: 5d}{: 5d}{: 5d}'.format(x, vy, z))
print ('{: 5d}{: 5d}{: 5d}'.format (13, 5, 41))
HpI/I 9TOM MEXAY OTAe/JIbHBIMN nrabgoHaMu BbIBOJIA { ...} Hp06eJIOB

OBITD He JIOJIZKHO. B IIPOTUBHOM CJIy4Yac OHU TaKyKe 6leYT BbIB€/ICHDI.

3agaHue

Paspaboraiite mporpaMMbl PEllleHUsT IPUBEIEHHBIX BBIIIE 3a71a4 4—7 ¢
NCIIOJIb30BAHMEM METOZIA format ().



MaeBa 4.

NepemMeHHble BeJINYUHDI.
BBoAa AaHHbIX B NporpamMmmy.
UHCTpYKUUA NnpucBanBaHUNA

[Tepemennbie BesqmunHbl (MK, KOpoYe, IepeMeHHbIe) — BEJTUYUHBI, KO-
TOpbIe TIPU BBLIOJTHEHUM TPOTPAMMBI MOTYT TPUHUMATH Pa3JIMYHbIE
3Hadvenus'. ITu 3HaveHus (B JOOOH MOMEHT BPEMEHH — KAKOE-TO OJ[HO)
XPaHATCS B TIAMATH KOMIBIOTEPA U MOTYT OBITh UCTIOJIb30BAHBI?, TOATO-
MY TOBOPAT, YTO TIepEMEHHBIE NCTIOJIB3YIOTCS B ITPOrpaMMe JIJId XpaHCHUS
nHpopmarmm.

Benomunm «MatemaTudeckyios nporpammy u3 riasel 1. B neii ee mosib-
30Baresb JIOJKEH BBECTH pa3Mepbl CTOPOH MPSMOYTOJIbHUKA, KOTOPBIE
MOTYT OBITh JIIOOBIMU; 9TH 3HAYEHUs OY/IyT MCIIOJb30BAHbI JJIsT PacuyeTa
IIoMa/ . 3HAUeHUe TIIONIA/IH, KOTOPOE TOXKE MOKET OBbITh JIIOOBIM, HAJIO
3aTIOMHUTD, @ 3aTEM BBIBECTH Ha 9KPaH. MOKeM cKa3aTb, YTO B 9TOH MPO-
rpaMMe UCTO0JIb3YIOTCS TPHU TIePEMEHHBIE.

Kaxmas nmepemennag XxapakTepusyeTcsd UMEHEM U TUTIOM.

B nMeHax mepeMeHHbIX MOKHO UCTIOMb30BaTh OYKBBI, TUPPbI (HO UMst
He MOKET HAUMHATHCSA ¢ TTU(MPBI) U 3HAK TIOUepKUBanud «_». sKenaresnn-
HO JIaBaTh MEPEMEHHBIM «TOBOPSIINE»> UMEHA, UTOObI MOKHO OBLIO Cpasy
MOHATH, 3aUeM HY’KHA Ta WM WHas nepeMenHas. Hampumep, ums discr
MOMOTAET TMOHATD, YTO ATA TIePEMEHHAd XPAHUT 3HAUYCHUE IUCKPUMUHAHTA
KBa/[PATHOTO yPaBHEHUA.

CrpouHble ¥ 3araBHbIe OYKBBI PA3IMUYAIOTCS, TO €CTh TIEPEMEHHbIE C
nMeHaMu dlina ¥ Dlina — 9TO /IB€ pa3Hble IIEpEMEHHDIE.

! CyI_HECTByIOT TaKKe€ TaK Ha3bIBa€Mbl€ «KOHCTAHTbI» — TaK B IIPOTPaMMUPOBAaHNN HA3bI-

BAIOT BEJMUUHBL, KOTOPble BO BPeMsl BBIIOJHEHUSI IPOrPAMMbL He MEHSIOTCS. B s3bike
Python mmerorcst Takske «BCTPOEHHbBIE» KOHCTAHTBI, HAIIPUMEDP KOHCTAHTBI JIOTHIECKOTO
TUA True U False (CM. Jjajlee), KOHCTAHTA pi, paBHas YUCIy T (CM. fajiee), U JIp.

O TOM, KaK NCTIOJIB3YIOTCS 3HAUEHNS TTePeMeHHbIX, BbI, HaBepPHOe, yoKe MOHSIN 13 IpIBe-
JICHHBIX B IV1aBaX 1 n 3 IpuMepoB MX BbIBOJIA HA AKPaH, — 110 UMEHH (print (x1) M T.IL).
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Ectn H3.60p CJIOB, KOTOPbIE HEJIB3 NCIIOJIb30BATh B Ka4€CTBE€ NMCH I1€C-
PEMEHHDBIX, TaK KaK 9TH CJIOBA «3ap€3€PBUPOBAHbI» B SI3bIKE PythOH LI
Oolpeae/JIEHHbIX ueneﬁ (3TI/I CJIOBa Ha3bIBAIOT <«3ap€3€pPBUPOBAHHBIMW»,
njiam <<CJIy>K66HbIMI/I>>, niam «KJIIO‘-I(?BI)IMI/I»). Hepequb TaKUX CJIOB IIpUBE-
A€H B IPUJIOKEHUN 1.

OCHOBHBIE THUTIBI JITaHHDBIX B A3bIKE PythOH IIpUBE/ICHBI B Ta6JII/IIIeI

0603Ha-
K Hemy
Tuin yeHune Mpumepnbli MpumeyaHune
OTHOCATCA
T™Mna
Lenbin int Llenble uncna 4, -45, 0, 687
(nonoxutenb-
Hble 1 oTpU-
LaTenbHble, a
Takxe 0)
Bewecr- |float BeuwectseHHble |1.45, 0.00453, Kak y»Ke yKka3bl-
BEHHbIN yncna' (moryt -3.789, BaJIOCb B rnase 2,
ObITb C APOBHON B Python paszpe-
4yacTblo) nnuTenem Uenon n
Opo6Ho yacTen
BEeLLEeCTBEHHOTO
yncna ABnseTca
TOYKa
Jlornyec- | bool BenuuuHbi,
KU KOTOpble MOryT
NPYHUMaTb
3Ha4eHNA True
(«McTrHa») nnn
False («J1oXb»)
Crpoko- |str MocnepoBatenb- | 'Mxona', "kpacusit", | MogpobHO o pa-
BbIlA HOCTb (CTpoKa) | 'h', "' 60Te C nepemeH-
CMMBOJIOB, B HbIMW TWNA str
TOM yunce oaunH 6yneT pacckasaHo
CUMBO UInN Brnase 11
rnycTas CTpoKa
("")
! VIX Ha3bIBAIOT TaKKe «uncnamm ﬂﬂaBaIOLueVl TOUYKOW».

Tun BetmanHbI OIIpeaesIsdaeT:

*  KaK¥e 3HAYCHUS MOJKET MPUHUMATH BesqndrHa (06JacTh 0Ty CTH-
MbIX 3HAUEHWH TIePEMEHHON ), HallpUMep 3HAYeHNEM TTepeMeHHON

TUIA St MOXKET OBITh TOJIBKO CTPOKa CUMBOJIOB;
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*  KaKue olepaliy MOKHO TPOBOANTH HaJl IIEPEMEHHON (MHOKECTBO
JIOITYCTUMBIX OIEPaIiii ¢ BETMUMHON ); HallpUMEP, HaJl BeJTUYNHA-
MM THIIA float MOKHO IMPOBOAUTH OIEPAINU CJAOKEHMNS, BHIYMTA-
HISI, YMHOKEHMSI, IeJIEHUs ¥ BO3BEIEHUS B CTEIICHD, a HaJl BEJIu-
YMHAMM THIA int — elle JBe onepanuu (CM. aajee);

*  Kakoi 00beM MaMsATH KOMIbIoTepa TpeOyeTcs /sl XpaHeHUsT 3Ha-
4yeHMs JaHHO IIepeMeHHol 1 B kakoM (opmaTe OyAyT XpaHUThCST
nanmble. Harmpumep, mepeMennble THIA float, Kak MPaBHJIO, 3aHU-
MaloT 8 6aliToB.

3HaveHNe TTepeMeHHOI XPAaHNUTCSI B KAKOM-TO MeCTe MaMsITH, KOTOpoe
MOJKHO CMOJIEJTIPOBATh B BH/Ie TIPSIMOYTOJIBHIKA (STUEHKN), PSIIOM C KO-
TOPBIM YKa3aHO UMSI ATOU TTepeMeHHOM:

I 3Ha4dyeHune I I 3HavyeHune I

a x1

Kaxk 3HaueHme «110maiaeT» B COOTBETCTBYIONIHH IIPSMOYTOJNBHUK? ITO
TIPOMCXOINT C TIOMOIIBIO JIBYX MHCTPYKIINI:

1) mHCTpYKIMM TPUCBAMBAHUS,
2) WHCTPYKIIMU BBOJIA TAHHBIX.

Haunewm co BTOpOit — nHCTPYKIMK® input (). OHA UCTIOIB3YETCS IS
BBO/IA JIAHHBIX B TIPOIPAMMY B XOJI€ €€ BBITIOJHEHUS C IIOMOIIbIO KJIaBUa-
Typbl (KaK roBOPSIT B MPOTPAMMUPOBAHUN — «C KJIaBUATypPbl» ). Harpu-
Mep, 4TOObI BBECTH 3HAueHKe IEePEMEHHOI a CTPOKOBOIO THIIA, HY/KHO
3aIKCcaTh B IPOrpaMMe:

a = input ()

[Tpu BBITIOTHEHWH 3TOM CTPOKU HA 9KPaHE MOSBUTCA KypCOP, U CUCTe-
Ma OyzieT OKUIaTh BBO/IA 3HAUEHMSI ¢ KJIaBUATypbl. Koria moib30BaTesib
BBEJIET €T0 1 HakMeT KiraBuiny <Enter>, cucrema 3amuiieT 310 3HaueH1e
B IaMTh B NepeMeHHY10 a. Jlo HaxxaTud kiasuimm <Enter> mMoxHO y/a-
JIATh CUMBOJIBL € TIOMOIIIbIO KiiaBuii <Backspace>.

Korza npuxoauTcst BBOAUTH 3HAUCHUSI HECKOJBKUX BEJUUUH, 11€I€CO-
00pasHo yKasaTh B CKOOKaX COOOIEHIe-I0ICKa3KYy, YTOObI II0JIb30BATENb
POrPaMMBI 3HAJI, KAKOE 3HAYE€HHE BBOJUTCS B TOT WJIH MHOI MOMEHT €€
BDBIIIOJIHCHU A

3 Kak u NPUMEHUTENIBHO K print (), MBI HCHOJIb3YeM TEPMUH «HHCTPYKIHUs» (MPe/ca-

HIe, KOMaH/a), Tak KaK 9TO TO, YTO JIOJIKHO OBITH BBIIOJHEHO TporpamMmoii. C apyroit
CTOPOHBI, 3TO (HYHKIIUS, TAK KAK B PE3YJIBTATE €€ BBIIIOJHEHUs GY/IET MOIYUYeHO HEKOTO-
poe 3Hauenne (cTpoka cuMBOJIOB). O TOM, UTO Takoe (PYHKINS, CM. IOTIOJIHEHIE B KOHIIE
JIAaHHOU TJIaBBI.
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fam = input ('BBenure dammmo: ')
im = input ('Ykaxure mmMsa: ')

MoskHO Tak:Ke BBIBECTH Ha 9KpaH 06Luee COO6HI€HI/ICI

print ('Beegure dammimo, a 3areM mumsa: ')
fam = input ()
im = input ()

MoskHO Tak 0hOPMUTH HHCTPYKITUK print () W input (), 4TOOBI BBOJI
3HAYeHUs Ha 9KpaHe MPOVCXOANJ B TOH JKe CTPOKE, TJie BBIBEEHA ITOI-
ckaska (cM. TyaBy 3):

print ('BBemure CTpPoKy CuMMBOJIOB', end = '')
st = input ()

UHCcTpyKunsa npucBanBaHus

Wucrpykius nprucBanBaHus 03BOJISAET UBMEHUTD (MJIM 33/1aTh BIIEp-
Bbl€) 3HAUEHME IIepeMeHHOiL. B 0b1eM ciydae oHa ohopMIIsSeTCs TaK:
<MMs HEepeMEeHHOM> = <BEPAaXeHNEe>
Hampumep, Koria mpucBanBaeTcs 3HaYEHIE BeJINIMHE YUCTOBOTO TUTIA
(int nan float ), HCTPYKIIUST UMEET BUJL:

<MMS NEepeMeHHOI> = <apUPMeTUUYeCKOe BEPAXEHMUE>
rje <apmpmeTnyeckoe BEpaxeHue> — 0JIHO UJIN HECKOJIbKO YlCeJl, UMeH

HepeMeHHbIX BeJUYUH Win uMeHn (GyHKIui!, coeinHeHHbIX 3HaKaMu®
apudmeTndeckux onepanuii. [Ipumepsnr:

c =12

m=n

sum = a + b
stepen3 = a ** 3

x =2 %*a- 3.6 * Db/c;
sred = (a + b)/2
OO6paruM BHUMaHUE Ha 3HAKW BO3BEJIEHUS B CTETIEHD («* *» ) U JIeJIEHUST
(«/»), a TaKsKe Ha UCTIOJIb30BAHUE B ITOCJIEHEM IIPUMEPE KPYTJIIBIX CKOOOK
I U3MeHeHus Topsiaka geiicrsuii (B Python, kak u B Apyrux sisbikax
[IPOTPAMMUPOBAHUST, BBIPAKEHUS 3AIUCHIBAIOTCS B CTPOUKY®, 6e3 «MHO-
TO3TAKHBIX> [POOEit).
PacrpocTpaneHHoi ommOKoi HAUNMHAIOIUX IIPOrPAMMIECTOB SBJISETCS
3aIMCh UHCTPYKIIWI TPUCBABAHUSA B BUJIE:

c = 2a

Taxxke cMm. onosHeHue.
VX Ha3bIBAIOT TaKKe «OlepaTopaMu».
Takyio 3anmch Ha3bIBAIOT «IMHEIHOI».

ST IS



naBa 4. [NlepemeHHble BenuyrHbl. BBOA AaHHbIX... I.--

(TIpaBUIIBHBIN BAPUAHT: ¢ = 2 * a; BapUAHT MHCTPYKIMU ¢ = a2 BO3MO-
JKEH, eCJIM a2 — UMs IepeMEHHOI, 3HaUeHIe KOTOPOI 33/1aHO).

[Ipn ompenenennu moOpsAKA AEHCTBUI WCIIONIB3YETCS TPHOPUTET
(crapmmHCTBO) oneparuii. OHU BBITIOJHSIOTCS B CIeIyIOIIEeM TTOPS/IKE:

e JIefiCTBUSA B CKOOKaXx;

* BO3BeJ/leHUE B CTeTeHb (* *), crpaBa HasesBo (!);
e yMmHOXeHUe (*) u nenenue (/), caeBa HaPaBo;
* CJIOJKEHUE U BbIUMTAHUE, CJIeBA HAITPABO.

Takum 00pa3oM, YMHOKEHUE U JIEIEHIE NMEIOT OJIMHAKOBBIN TPHOPH-
Tet, Hosree BBICOKUI, YeM CJIOKEHHUE U BhIauTanue, [109ToMy B MocIeHeM
MPUBE/IEHHOM TIpuMepe (sred = (a + b) /2) 3anuch 6e3 CKOOOK IpuBeia
ObI K TOMY, YTO CHavajia BBITIOJIHUJIOCH OBl JIeJICHIEe 3HAUeHNs b Ha 2, a
3aTeM CJIOKEHUE 3TOTO YACTHOTO U 3HAYEHUS TEPEMEHHOI a.

Han BenmmanaaMut 11e10T0 THTIA, KPOME OTMEPAINii CJI0KEHUS, BbIUNTA-
HUS, YMHOXKECHWS, IeJICHUS] U BO3BE/ICHUS B CTEIIEHDb, MOKHO BBITIOJTHSTD
TaKJKe eIe /IBe OMePaInui:

1) ompezesnenue 1e0il YaCTU YACTHOTO OT JI€JIEHUsI OJHOTO IEJI0TO
4ycJia Ha Ipyroe — 3HakK olepanuu </ /»;

2) ompe/esieHre OCTaTKa OT JIeJIEHUs OJIHOTO T[eJIOr0 YUCJIa Ha JIPy-
roe — 3HAK OIepaIm «%».

[Ipumep mporpaMmbr:

a = 10
b =3
z = a//b
m=as%b

print(z, m)
Pesysbrar ee BbITTOTTHEHUS:
31

Kaxk paboraet unctpykiust nprucsanBanusi? OObsICHUM Ha TIPUMEPE:

sred = (a + b)/2

TpanucasTop (cM. Ts1aBy 1) <ITOCMOTPUT», UTO «JIEKUT> B STUEHKaX a U b,
CJIOJKUT COOTBETCTBYIOIINE 3HAYEHUS U CYMMY pasmesuT Ha 2. Pesymsrar
<TIOJIOXKUTCS> B STYEHKY sred:

L7z Lo [~ 1

a b sred

sred = (a + b)/2
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IS kVe) O3HA4Ya€T, YTO B IIPOTPaMM€ MOKET 6I)ITI) 3allCh:
X = x + 10
HEBO3MOJKHASI B MaTeMaTHKe. Ee CMBICI B TOM, YTO HYKHO K UMEIOIIEMY-
Cda B IIaHHbIﬁ MOMEHT BbITIOJTHEHHW A ITPOTPaMMbI 3HAY€HUTO HepeMeHHOfI X

npubasuTh 10, a pe3yasTaT IPUCBOUTH TOM e MepeMEeHHOI.
B Python paspetieno MHOKeCTBEHHOE TIPUCBAMBAHKE. 3aIUCh

a, b, ¢ =17, 2, -5

PaBHOCUJIbHA UHCTPYKIUAM
a 7
b =2
c =

asamicha = b = 0 paBHOCWJIbHA TTape MHCTPYKITNN
b =0
a=>

YacTo UCTOIBb3YIOT COKPAIEHHYIO 3auch apupMeTUIYECKUX Olepa-
LI

COKpaI.I.IEHHail 3anuncb MonHasa 3anucb
a +=b a=a+b
a —=> a=a->b
a *=b a=a*hb
a/=b a=a/b

Pacemorpum 3amauy: «/lane! 1Ba 1esbix yncaa. Hailtn ux cymmy».

AcHo, uTO B THporpamMme cieayeT HCIO0JIb30BaTh TPU ITIepeMeHHbIE.
[IycTp ux mmena a, b, sum.

[Iporpamma pentenust 3ajaqu:

#BBOO MCXOIHEIX IAHHBIX
print ('3amaliTe nepeoe umucio')

a = input ()
print ('3amaliTe BTOpPOE uYMCIIO')
b = input ()

#PacueT CcyMME

sum = a + b

#BrlBOI OTBeTa Ha BSKpaH

print ('CyMma 3Tux umces paBHa', sum)

Onnako, Iocse TOro Kak Mbl 3allyCTUM IIPOTPaMMY M BBeIeM KaKue-TO
yucaa, gonyctuM, 15 u 22, Mbl yBupnM crpannbiii otBet: 1522. [leso B
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TOM, YTO IIPU HAKaTUM KJIABUIIN Ha KJaBHaType (B TOM YHCJIe KIaBHII
¢ nudpamMm) B KOMIIBIOTEP MOCTyHAeT KOJ KJIABHUIIN, TO €CTh KOJ| COOT-
BETCTBYIOIIEro cuMBoJIa. M BXoiHbIe JaHHbIE BOCITPUHUMAIOTCS MHCTPYK-
el input () UMEHHO Kak I0CJIe/10BaTeIbHOCTh CUMBOJIOB. [loaTomy B
MPUBEIECHHON TIPOTPAMME TTePeMEHHbIe a 1 b GY/IyT 3alaHbl He KaK YNCIa,
a KaK IEeNOYKU CHMBOJIOB, IIPU CJIOKEHUH TUX IelI0YeK (¢ TOMOIIIBIO OT1e-
paTtopa «+») MporpaMma MpoCTo 0OBEANHSAET X — TPUITUCHIBACT BTOPYIO
IIETIOYKY B KOHeI[ TepBoii (cM. riraBy 11).

Yro6bl UCITIPABUTH ATy OMIMOKY, HYXKHO TPeoOpPa3oBaTh CUMBOJIBHYIO
CTPOKY, KOTOpas IOJy4YeHa IIpy BBOJIE, B 11eJI0€ YUCJII0. ITO JIeJIaeTcs ¢ 110-
MOTIbI0 QYHKINY int () (OT aHTJI. integer — 1ebIi):

#BBOI MCXONHEIX IOaHHEIX

print ('3anmarTe nepsoe umcyo')
a = int (input())

print ('3amarTe BTOpPOE UMCIO')
b = int (input())

HMTax, mocJjie Toro Kaxk Mbl Ipeo0pa3oBajii BBeJIeHHbIe 3HaUeHNs B (hop-
Mar IeJIbIX YhCes, IporpaMma padoTaeT MpaBUIbHO — CKJIAAbIBAET ABa
YUCJa, BBEJIEHHBIX C KITABUATYPHI.

Ecau nayo BBecTH B IporpaMMy BeleCTBEHHOE YHCJIO, TO TIPU UCTTIOJTh-
30BaHUU UHCTPYKIMK input () HEOOXOAMMO 3amucarh GYHKIUIO float () :

print ('3apmariTe BemecTBEHHOE YMCJO')
z = float (input())

Kak yske orMedaynoch, 1eIeco00pasHO BKIIOYNUTH B WHCTPYKIHIO
input () IIOACKAa3KY:

= int (input ('BBenuTe uejyoe umciyo '))
z = float (input ('3amariTe BemeCcTBEHHOE UYMCJO '))

MpbI paccMOTpesin 0COGEHHOCTH TIPUCBAUBAHNST 3HAYCHUS BETUIMHAM
YUCJOBOTO THTIA.

Ecav Hy>KHO TPHCBONTD 3HAU€EHNE TIEPEMEHHON THTIA str, TO B TIPABOI
JACTH MHCTPYKIINY YKA3BIBAETCSI CTPOKA CIMBOJIOB B KaBbIUKaX (OITHAP-
HBIX WUJTU IBOMHBIX ), UMS TIePEMEHHON BEJIMUNHBI TUTIA str WM UMS Me-
Tofa 7t paboThI co cTpokami. [Tpumepsr:

club = 'Cnaprax'
moi club = club
im = 'Dima’

im2 = im.upper () #0 meTome upper () cMm. TuiaBy 3
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MoskHO Takxe YKa3aTb HECKOJIbBKO TaKUX 3HaquHﬁ, MEKY KOTOPbIMU
3aIIMCbIBACTCA 3HAK «+»:

Kto = im + fam
all = 'd - Gomenbumk KoMmaHmel' + club

[lpyrue omeparun’ Hajl CTPOKAMU BBITTOJHSTD HEJIb3sT (IOMHUTE, YTO
TiepeveHb oTepaInii OTpe/essIeTCs TUTIOM BeJTHIIMHBI?).

VHCTPYKIINST TIPUCBaNBaHUsI 3HAUCHWI BEJMUMHAM THIA bool Oyaer
paccMoTpeHa B riase 5.

OG6cy M OIHY MHTEPECHYIO 3a/1auy TPOrPaMMUPOBAHUSL: «/]aHbI 3HAUe-
HUS JIBYX TIEPEMEHHBIX BETUUNH a U b. [IponsBecTt 0OMEH X 3HAUCHUI».

Kaxkyee oueBUIHBIM pelieHne B BU/IE:

a=>,

b =a
njim

b =a

a=>b

Tpebyemoro pesybrara He gact (yoeaurech B atom! ). Kak se GbiTh? A Tax,
KaK TIPOMCXOANUT OOMEH COJIEPKIMOTO JIBYX YallleK, B OJHON M3 KOTOPHIX
HAXOMTCST MOJIOKO, a B Apyroil — dail. Hyxua Tperhst yamkal® To ectnb
B Hamieil 3ajiaue JJIst pereHust TpeGyeTcst TPeThst, BCOMOTaTeIbHAs Te-
pemennas. C ee nCrmob3oBaHeM 0OMEH MOXKET GBITh TIPOBE/IECH CJIEYI0-
UM 06pasoM:

c =a #3anomMyHaeM 3HaUYEHME BEJIMYUMHEL a

a=>, #BenrurHe a NpuCBayBaeM 3HaUeHue BEJIMUMHEL b

b =c #BenmurHe b npucBameaeM 'crapoe' BHaUYeHME BEJIMUYMHEL a
NJIn

c =5

b =a

a =c

Tax 3a7a4a pelIaeTcs BO BCeX SA3bIKaX IIPOrpaMMUpoBanysl. B mporpam-
Mme Ha Python nmeercs Takke BO3MOKHOCTD IIPOBECTH OOMEH OPUTHHAIIb-
HBIM® CIIOCOOOM:

7 BosmoskHa Takske ornepanusd «yMHOKEHUA» BEJINYMHDbI CTPOKOBOTO THUIIA Ha 11eJI0€ YK CJIO0,

KOTOpasi UCII0JIb3yeTcs peiko (cM. riasy 11).

Mo3KHO, KOHEYHO, UCIIOJIb30BATh U JIBE JIOTOJHUTEIbHBIE YAIIKH, HO 9TO YK€, TaK CKa-
3aTh, <CAUIMKOM»> ©.

Jlasiee B kHUTE OY/IYT MIPUBE/IEHBI U APYTHE OPUTHHATbHBIE MeTOIbI 1 (hyHKIMK Python.
Ho Hapsizy ¢ HumMu GyayT 06CyKIaThCst CIIOCOObI PelleHnst COOTBETCTBYIONINX 3a/1a4 6e3
HCIOJIb30BAHUS BO3MOKHOCTEH Python. 1o mose3Ho, MOTOMY U4TO OHU 3aCTABJISIIOT [Iy-
Marh, KaK PENIiTh COOTBETCTBYIONLYIO 33jIaqy, M PACKPBIBAIOT CYTh TOTO, KaK €€ PeraeT
cucTeMa mporpaMMupoBausi. Kpome Toro, a1u ciocoOb! pelieHnst MOTYT MOHAT00UTHCS
BaM, KOIJIa BbI Oy/IeT IIPOrPaMMUPOBATH HA APYTHX SI3bIKAX.
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31ech NCMOJIB30BAHO MHOKECTBEHHOE MTPUCBaBaHue (CM. BBIIIIE).

KoHTpOnbHbIE BONPOCHI

PN WD~

10.

11.

12.

13.

14.

15.

16.
17.

Kakue BesIm4nHbI B IPOrpaMMe Ha3bIBAIOT «IIEPEMCHHBIMU» ?

UYem xapakTepusyercs Kask/aas epeMeHHasd ?

KaxoBbl 11paBuJia NpUCBOEHUS UMEH TIePEMEHHbBIM?

[Touemy skesaTesIbHO IEPEMEHHBIM /IaBATh «TOBOPSIIHE» UMEHA?
Kakwue Tuiipl nepeMeHHbIX BbI 3HaeTe?

Uro ompe/iesisieT THN IIepEMEHHO ?

Kakue 3HaueHuss MOKET UMETH IlepeMeHHast JIOTUYeCKOro TUIa?
Kak MoOXHO cMozeTMpoBaTh XpaHeHWe 3HAUYeHUs TIePEeMEHHON B
aMsATH KOMIIbIoTepa?

Kax o6patuthbest k 3Ha4eHMIO (UCTIOTb30BATh 3HAUYEHNUE) TIEPEeMeH-
HOI1 BeJIMYUHBI B ITpOrpamme?

C 1oMoIbI0 Kakoii THCTPYKITMU MOKHO BBECTH B IIPOTPAMMY 3Ha-
YyeHue TIepeMEeHHOI B X0/1e €€ BBIITOJIHEHUS ?

B uem zaxsoyaercss 0COGEHHOCTh BBOJIA B TIPOTPAMMY B XOJIE €€
BBITIOJIHEHUS YU CJIOBBIX 3HAYCHUH ITepeMeHHBIX ?

[Touemy skesaTesibHO BBIBOIUTDL HA 9KPaH IMOJCKA3KY Iepe]] BBO-
JIOM JJAaHHBIX?

C 1nomoIibio Kakoil MHCTPYKIUU MOKHO U3MEHUTDL (MJIM 33/1aTh
BIIEPBBIE) B IIPOrpaMMe 3HaUeHue mepeMentoi? Kak ona oopm-
Jsierest B obieM ciydae? Kak ona opopMmiIsieTcst TpuMeHUTEIbHO
K [IepeMeHHBbIM YncIoBoro Tuma? K nepemMeHHbIM THIA str?

Yro Takoe npuopuTeT onepaiuii? 3auem on nyxkeu? I[lepeuncin-
Te apudMeTHIecKre onepaiy B Hops/ike yMEHbIIEHUS TTPUOPU-
TeTa.

B xakoM mopsijike BBIIOJIHSAIOTCS ONEPAIliU, €CJIU OHU UMEIOT O/11-
HAKOBBII IPUOPUTET?

3ayeM B MHCTPYKIIUY TIPUCBAMBAHUS UCIOIB3YIOTCA CKOOKH?
YeM 0TIINYAIOTCS ONIEPAINN, 3HAKU KOTOPBIX «/», </ /» N «%»?

3apaHusa

1.

3amuimre B OfHY CTPOKY T10 TpaBuiaM si3bika Python caemyto-
e apruMeTHIeCKIe BbIPAKEHS:

-1 0 —b+4b* —dac

a) —;
2 b )
X 2a
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1
_b+i
6) L; xK) A
be 2
c
a 1
B) _C; 3) )
b 1+a+b
1
r) (a+b); ) ;
2 1
1+
1
2+
2+ —
5
2 m"
) 5,45M; iy 2"

2-b

2. 3amumuTe ciaenytonue BuIpakeHus (MpeCTaBICHHbBIC B JMHEN-
HOII 3a1IMCcK) B 0OBIUHYIO (POPMY:
a) a/b/c;
6) a+b/c
B) (a+b)/c;
r) a*b/(c+2);
n) a/b*(c - 3)/d;
e) (a/3+b/2)/(b+c/(2+D)).

3azanug 3—7, nNpuUBeeHHbIE HIKE, YAOOHO BBIOJIHATH € MOMOIIbIO
TabJIMIBI, UMUTHPYIOLIEN «TpaccupoBKy» ' mporpammbr. Hanpumep, ecim
TpebyeTcst ONpeIe/uTh 3HaYeHIe IEPEMEHHOIT y TIOC/Ie BBIIIOJIHEHUSI CJie-
Jytotero hparMeHTa IporpaMMBbl:

x = 15

X = x + 6
y = -x + 26
y =Yy - X

TO TaKasd Ta6]II/IH8. nMeeT BU/:

10 TpaCCI/IpOBKa — 9TO IIPOIECC BBIIIOJHEHUS IPOTrPAMMBI TI0 MIaramM, UHCTPYKIUA 3a WUH-
CprKuHeﬁ, C OCTaHOBKaMM IIOCJI€ KaK0T'0 miara.
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UHcTpyKuna x y

x = 15 15

X =x+ 6 15+6=21

y = -x + 26 21 -21+26=5

y =Yy - X 21 5-21=-16

OrTgert: —16.
3. OnpenenuTe 3HAYEHNE TIEPEMEHHOI ¢ ITOCJIE BBITTOJHEHUS CIIELYT0-

1ero hparMeHTa IPOrpaMMBbl:

a=>5

a=a+ 6

b = -a
c=a-2%*Dhb

OrnpenennTe 3HaYeHKE TIEPEMEHHOI v ITOCJIE BBITTOJHEHNS CIIey10-
1iero parMenTa IporpaMMmblL:

a = 40
b =10
b=-a/2 *b
v=Db+a*r?2

OtnpesiesiiTe 3HAYeHUST [TEPEMEHHBIX s U k TI0CJI€ BbITIOJIHEHUS
caenyioniero hparMeHTa IPOTPaMMBbI:

s = 14
k = -3
d=s +1
s =d
k=2 *s

Ornpenenute 3HaYeHUs NePEeMEHHBIX p U g I110CJ€ BLIIOJHEHUS
caenyoniero ¢gparMenTa IporpaMMblL:

p= 0

g = 30
d=qg -5
qg=2*d
p =g - 100

BerumciiuTe 3maverniie mepeMeHHol z npu x = 25u y = 7:
a) zZ=X%y+y
6) z = x//y + x

B) y = x//y
z = x//y
T) y =x//y +y

X %y + x

N
Il
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ﬂ) y=x%y+ 4

z =x 5%y +1
e) y = x//y

z =x % (y + 1)
)K) y =x %y

z = x//(y + 1)

3apaHug Ha pa3paboTKy nporpamMmm

1.

Hamnummre nporpammy, B KOTOPYIO BBOAUTCS NMS 4eJIOBEKA U BbI-
BOJIUTCS Ha 9KPaH MPUBETCTBUE B BUJIE CJIOBA 'lpueet! ', HOCTE
KOTOPOTO JIOJIKHA CTOSATD 3alldTasi, BBeleHHOE UMSI 1 BOCKJIMIA-
TeabHBIN 3HaK. [Tocie 3amAToN MOMIKEH CTOATH MPOGE, a mepej
BOCKJIUIIATEIHHBIM 3HAKOM MP06Esa ObITh He O0JKHO.

Harnumwre mporpaMmy, B KOTOPYIO BBOJMTCS 1[€JI0€ YHCJIO, TIOCTIE
4ero Ha 9KpaH BBIBOJMTCS CJIe/yioliee U PebIIyIIee 1esioe YUCIo.
Hampumep, nipu BBozie uncia 15 Ha 9KpaH I0JKHO OBITH BHIBEICHO:

Crnenymomee 3a umcjoMm 15 umcio - 16.
IOna umcia 15 npepenymee umcio — 14.

Hanumwure mporpammy, B KOTOPOU BBIYUCIALIOTCI CyMMa, pas-
HOCTb, TPOU3BENICHUE, YACTHOE U cpejiHee apudMeTHIecKoe JABYX
11eJIBIX YMceJl, BBEJIEHHBIX C KJaBuarypbl. Hanpumep, npu BBojie
uricest 2 U 7 10J5KeH OBbITh TIOJTyYeH OTBET BUJIA:

2+7=9 2-7=-5 2*7=14 2/7=0.2857142857142857 (2+7)/2=4.5

Hammmure mporpamMMy, KOTOpas peliaeT CJAEAYIONIYIO 3a/ady:
«N TIKOJBHUKOB AETAT k sI0JIOK TOPOBHY TaK, YTOOBI KasKIOMY
MOCTATCH TOBKO TIEbIe SIOMOKU, OCTATBHBIE SIOMOKU OCTAIOTCST
B Kop3unKe. OTPenennTh, CKOTBKO SOMTOK TOCTAHETCS KAKIOMY
ITKOJIBHUKY ¥ CKOJIBKO SIOTOK OCTAHETCS B KOP3UHKE>.
Harmmmmute mporpaMmy, B KOTOPOH PacCUUTHIBACTCS cyMMa ITUdp
JIBY3HAYHOTO YHCJIA, BBOAUMOTO C KIaBUATYPBHI.

Harmmmmute mporpaMmy, B KOTOPYIO BBOJUTCS TPEX3HATHOE YNCIIO
¥ BBIBOZIATCS Ha 9KpaH ero nudpsl. Hampumep, mpu BBojIe uyncia
123 mporpamma 0JIKHA BHIBECTH:

1, 2, 3
Hanummre mporpamMmmy, B KOTOPOI PacCYUTBIBACTCSI:

a) cymma nudp 4-3HaUHOTO YMCIIA, BBOJUMOTO C KJIABUATYPHI;
6) TO e, 5-3HAYHOTO.
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JdonosiHeHue

BosHuKaeT BOpoc: «A MOKHO Jii B TiporpaMmax Ha Python nssiexarsb
KBaJ[paTHBIN KopeHb?» MoskHo. [[7151 aTOTO CIemyeT nernoab3oBarh (hyHK-
o0 sgrt (). B mporpaMMupoBannyu (PyHKIHUST — <«CaMOCTOSTETbHAST>
porpaMMa, MMEIoTast NMs 11 Pelraolas Kakyo-To YaCTHYIO, BCIIOMOTa-
TesibHyI0 3a1auy. OYHKIMN OBIBAIOT:

1) cranmaptable («BCTPOEHHBIE» B CHUCTEMY IMPOTPAMMUPOBAHUS W
noctyiHbie 6e3 BesskuX ycaosuiil). Hapumep, cTaHazapTHBIMU SIB-
JIATOTCS YoKe YITOMWHAaBIMecs: paHee GyHKIUU print () (pemaet
3a/1a4y BbIBOJIa MH(OPMAIIUU Ha 9KPaH), input () (BO3BpallaeT B
MPOrpaMMy CTPOKY CUMBOJIOB, BBE/IEHHBIX C KJIABHATYPHI), int ()
(nipeoGpasyer cTPOKY CUMBOJIOB-IGD B uncio'!), float () u ap.;

2) HecTaHAapTHBIE — CO3/IaHHbIE MOJb30BaTeeM. [T0APOGHO 0 TaKIX
bynkmmsax pacckasano B riase 16;

3) momycrauzaptHbie!? — IpexycMOTPEHHBIE B CUCTEME TPOrPAMMU-
POBaHUsI, HO JIJIst BBI30BA (MCITOJIB30BAHIS ) KOTOPBIX HEOOXOAUMO
HOAKJIIOUUTD K paspabaTbiBacMOil mporpaMMme MOIYJIb', B KOTO-
PBIii BXOAAT Takue (hyHKITUAH.

DyHKINSA sqrt () OTHOCUTCS K mocaenned rpymme. /st ee mpumene-
HUS B IPOTPaAMMe CJIeyeT TOAKIIOUATD MOy Jib math. /[y 9TOTO0 B Havame
mporpaMmbI ! HY;KHO 3aInucaTh:

import math

ITO UHCTPYKIIHS UMITOPTA (3arpy3KU ) MOJLYJIS.

Cama (hyHKIMS BBI3BIBAETCS JIJIST BBITIOJTHEHWS, KAK BBI YiKe TTOHSITH U3
MPUBEIEHHBIX paHee MPUMEPOB, TI0 ee UMeHU. /111 pyHKIMM sqrt () 31O
JIeJTaeTCs TaK:

kor = math.sqrt(...) #lcononb3yercsa TouyeuHas 3alMChb (CM.IJaBy 3)

IrJie BMECTO . .. YKa3blBaeTcs apudmeTnyeckoe BolpaskeHue (CM. BbIIIE):

kor2 = math.sqgrt((a + b)/2)
print (math.sqrt(n))
if math.sqgrt(x) > 2:

nT. II

Ecun B kayectBe aprymenTa GyHKIMU int () YKa3aHO BEIeCTBEHHOE YHCIIO0, TO (DYHKIINS
BEPHET 1eJIYI0 YaCTh YUCJIA.

TepMuH 11peIIosKeH aBTOPOM.

Moty Jib — 9JIEMEHT CUCTEMBI [TPOrPAMMUPOBAHIST, BKIOUAIONINIT B c€0s1 TPYIITY <Oy~
CTaHIAPTHBIX» (DYHKIIHIAL.

Eciiit 6bITh TOYHBIM — TO /IO TIEPBOTO MCIIOJIb30BAHMST (DYHKIHU.
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O6paTuM BHUMaHUE Ha TO, YTO (DYHKITUS sqrt () BO3BPAIAET BENIECT-
BEHHBIH pe3yJIbTaT JJake B CJydasx sqrt (1), sqrt (4), sqrt (49) U T. 1L

Kpome sgrt (), B Momysie math MMeeTcs ellle psJi MaTeMaTUYeCKUX
(hyHKITHIT /17151 pabOThI ¢ BEIECTBEHHBIMI YHCITAMU:

* sin(x), cos(x), tan(x) — OLpPeEJEJAIOT, COOTBETCTBEHHO, CUHYC,
KOCWHYC ¥ TAHTEHC X (3HaUeHUe x YKa3bIBAETCs B pajiiaHax);

* 1logl0(x) 1 log(x) — BO3BpaMIaiOT, COOTBETCTBEHHO, /IECATNY-
HBII 1 HATyPAJIbHBIN JOTapuMBI x U IPyTHE.

MO,/IyJIb TaKKe OTpeiessdeT AB€ KOHCTAaHThI:

®* pi — YUCJIO T,
* e —uncio e (OCHOBaHUE HATYPATBHOTO Jiorapudma).

[Ipu umrnopre MomyJisi B BUIEe

import math

B Iporpamme OYIyT TOCTYITHBI BCe er0 (DYHKIIUU U KOHCTAHTBL.
MO3KHO TOJIKJIIOYUTH TOJBKO HY;KHBIC (DYHKITUH:

from math import sgrt, sin, cos

B sTom cirydae Bce yHKIIUU MOIYJiS math, KPOME TEPEIUCTEHHBIX
(sart (), sin(), cos ()), B mporpamme O6yayT HegocTynHbl. [TepeurcieH-
HBIE TP UMIIOPTE KOHKPETHBIE (DYHKITIMH MOKHO BBI3BIBATh (€3 UCIOJIh-
30BaHUS TOYCUHOU 3ATTUCH:

r = sqrt((a + b)/2)

print(sin(n))
if sgrt(x) > 2:

KoHTpoOnbHbIE BONPOCHI

1. Yro takoe «hyHKITHS» ?
2. Kakue Buzabl QyHKIMII BO3MOXKHBI B mporpamMmax Ha Python?
B ueM 0cOGEHHOCTD KasKI0TO BUIA?

3apaum anga pa3pabdboTkm nporpamm

1. [ambl KaTteTbl MPAMOYTOJIBHOTO TpeyrosibHuKa. OIpenesuTh ero
TUIIOTEHY3Y.

2. JlaHbl KOOPAMHATHI HA TVIOCKOCTH /IBYX Touek. Halitu paccrosinue
MEK/LY 9TUMU TOYKAMHU.



MaBa 5.
BapvaHTbl gencreum
B porpamme

B nporpammMe peniienus 3aiaqu pacyera IIoIaAn IpPIMOYToJbHIKA, TPHU-
BeJIEHHON B ruiaBe 1, 006s13aTEIbHO JIOJKHBI BBITIOHSITHCST BCE JIEHCTBUS,
yKa3aHHbIe B Hell (BBOJL IBYX pa3MepoB IIPSAMOYTOJIbHUKA, pacyeT IJI0MIa-
IV 1 BBIBOJI OTBeTA Ha 9KkpaH). To jke camoe MPOUCXOANT U B IPOTPaMMaX,
IPUBE/ICHHBIX B IVIaBax 2 U 4. B To ke BpeMsl B IPOrpaMMax BO3MOKHbI
CUTYaIUH, KOT/[a TPeOYETCsT BHITIOMHEHNE HE CTPOTO OMPEETICHHOTO Jeii-
CTBUSA, a OJIHOTO U3 IBYX WK G0Jiee BAPUAHTOB JCHCTBUS, TPU ITOM BBIGOD
TOTO WJIM MHOTO BapuaHTa 3aBUCUT OT HEKOTOPOTO YCJI0BUA. B0O3MOXKHbBI
TaK)Ke CUTYaIlMH, KOr/la HeKOTOpoe JIeHCTBHUE JIOJIPKHO BBITIOJIHATLCS He
BCET/Ia, & TOJBKO IIPH OTIPeIeIEHHOM YCJIOBUU.

PaceMOTpUM 0COGEHHOCTH KasKI0TO CIIyYast.

5.1. [lBa BapmuaHTa 4encTBun

Hpmep Z[aHO 1eJoe 4YMuciio. OHPEHGJII/ITI), ABJIAETCA JIM OHO YE€THBIM.

Pewenue
Hauanbuas yacTb IporpamMMbl pellieHus 3a/laui:
n = int (input ('BBenure uesoe umcio '))
[lasiee BO3MOIKHBI /[Ba BapuaHTa /IelcTBII (/1Ba BApUaHTa MHCTPYKITUN
print () BbIBOJA MH(MOPMAIIMY HA 9KPaH):
1) print ('37o umcio uernoe')
2) print ('9To umcio HeuerHoe')

B rakux ciyyagx (BO3MOXKHBI /iBa BapraHTa JEHCTBUIT) B IIporpaMme
HEOOXOIMMO UCIIOJIb30BATH UHCTPYKITHIO 1 f B caeyionieii hopme:

if <ycmoBme>:

<JerictBmus 1-ro BapmaHTa (l-s cepus MHCTPYKLMI)>
else:

<JleyicTBus 2-1'0 BapmaHTa (2-s cepus MHCTPYKLMI)>
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(O6paruTe BHUMAaHUE Ha OTCTYIIBI BO 2-i1 U 4-i CTPOKAX — MHCTPYKIUS
i f SIBJISIETCST COCTABHOW — CM. TJIaBy 2.)

B camomM mpocToMm cirydae <ycrorme> — 3TO 1Ba ApUGMETHIECKHIX BbI-
paskeHUs (CM. TIaBy 4), MEKIY KOTOPBIMU 3aTTMCaH 3HAK OTIEPAIlNU CPaB-
HeHus .

B sasbike Python ectb 6 oneparuii cpaBHeHuUsI:

Ta6bnuua 5.1
3Hak onepauuv O3Havaer
1 < MeHblue
2 <= MeHbLwe nn6o paBHO
3 > bonble
4 >= Bonble nn6o paBHO
5 == PaBHO
6 I= He paBHO
[Ipumepsr:
a < o0

x <= a + b

(a + b)/2 >0
* o> T7 *d -1
5=23
=100

< =zN
S

Kaskmoe ycmoBue MoxkeT cobmonaTbest (ObITh MCTUHHBIM, HATPUMEp
TaKUM SBJISIETCS YCJIOBUE a < 0 IPU 3HAYEHUU IIePEMEHHON a, paBHOM
—12) uum He cobmoaaTbest (OBITh JIOMKHBIM ), ¥ TI0C/IE BBIIIOJHEHUS B IIPO-
rpamMmMe OIepaluy CpaBHEHUS MOJIy4aeTcsl COOTBETCTBYIONIMHI pPe3yJibTaT
JloTn4yeckoro tuma (True WK False).

[IpuBenenHbIil BApUaHT MHCTPYKITMHM i £ HA3bIBAIOT <IIOJHBIN BapHaHT».

Cxema paboThl TAKOTO BapraHTa MoKa3aHa Ha puc. 5.12%

[IpumenuTesbHO K pACCMOTPEHHOMY ITPUMEPY HHCTPYKIMSA i £ odopM-
JIgeTcs Tak:

ifn % 2 ==0:
print ('STo umcyio uyerHoe')

else:
print ('STo umcyio HeueTHOE')

OHepaL[I/II/I CpaBHEHUA HA3bIBAIOT TAKIKE «OIlEpallisAMU OTHOIIEHUA», a 3HAKU 3TUX OTle-
paum‘/’[ — «oneparopamMu CpaBHEHUA» WK «OllepaTOpaMu OTHOIIECHUA» .

HpHBeZ[eIIIIyIO CXEMY Ha3bIBAIOT «Ppa3BUJIKa» NJHN «BETBJICHUEY»,  YAaCTU NHCTPYKINN if
1 else — «BETBU».
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Ycnosue

\ 4

Hencteus HenictBua
1-ro BapmaHTa 2-ro BapuaHTa

Cnepyrowasn MHCTPYKLUMA

Puc. 5.1

Bosnukaer Botpoc: «A MOKeM JTM MBI CYUTATH IEPBBIM BAPUAHTOM
JIeCTBUI BBIBOJ Ha DKPaH COOOIIEHH O TOM, YTO 3aJJaHHOe YHCJIO — He-
yeTHOEe?» KoHeuHo, MoskeM:

if ...
print ('9T0 umcno HeueTHOoe')

else:
print ('9To0 umcno uerHoe')

Ho mpu aTtoM yciioBHe, 3amuchiBaeMoe Tocjie cayskeGHOro (cM. riia-
By 3) cJioBa if, JOJKHO OBITH YTOUHEHO — OHO JOJIZKHO OBITH UCTMUHHBIM
JUIS CJIydast BBITIOJIHEHUsI B MIPOTPAMMe OCUCEUll nepeozo 6apuanma

(cm. puc. 5.1), To ecTh TaKMM — n % 2 == 1:
if n % 2 ==
print ('9To umcyo HeueTHOEe')
else:

print ('9To0 umcygo uyeTHOE')

CamocTosITeIbHO yOeIUTECh B TOM, YTO JJIst 0601X CII0c000B oopmire-
HUSL MHCTPYKIIMU PE3YJIBTAT, COIJIACHO cxeMe Ha puc. 5.1, Gyaer ogHuM U
TEM JKe KaK JIJISI YeTHBIX, TaK U JIJIST HEUETHBIX 3HAYEHUH Y CIIa n.

Kak BusHO u3 cxeMbl Ha puc. 5.1 u corsacuo obueit opme moJaHOro
BapuaHTa MHCTPYKINU i f (CM. BBIIIIE), KAK B BETBH i f, TaK ¥ B BETBU else
MOsKeT OBbITh YKa3aHa He OflHa HHCTPYKIIMSI, & UX CEPUSL.

IIpumep. [laHpl 1Ba BENECTBEHHBIX YA a 1 b. Ecim iepsoe Gosibliiie BTo-
POTO, TO YBEIMIUTH KAK/I0€ YNCJIO B 2 Pa3a, MHAUe — YMEHBIIUTh B /IBa Pasa.
CooTBeTCTBYIOMIAS TTPOTPAMMA:

a = float (input('a = "))
b = float (input('b = "))
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if a > b:
a=a?*2
b=Db * 2

else:

a = a/2

b =Db/2
print('a =', a)
print('b =', b)

KoHTpoOnbHbIE BONPOCHI

1. B kakux ciydasgx B IporpamMme HCIOJb3YeTCs TOJTHBIN BapUaHT
uHcerpykuuu i£f? Kak on odopmiserca? Kak on «paboraer»?
(Yo mpoucxonut 1ipu ero BeimoaHennn? ) Hapucyiite rpacdudec-
KYIO CXeMY BBITIOJTHCHHUSI.

2. Yo npezicTaBiisieT us ceOst yCI0BUE, 3aIIMChIBAEMOE B MHCTPYKITUT
if B mpocteiem ciaydae? Kakwe 3HaKW omnepainuii cpaBHEHUS
(OTHOIIEHNS ) MOTYT UCTOJIb30BATLCS B HEM?

3. UYro siBJIsIeTCs pe3yJIbTATOM Ollepaluy CpaBHEHUs ?

3agaHusa

1. Omnpenenure (He oOPMIISIS TPOTPAMMY ) 3HAUEHNE TIEPEMEHHOM ¢
TIOCJTE BBITIOJTHEHUSI CJIe/IyIOIIero (hparMeHTa mporpaMMb:
a = 40
b = 10
b =-a/2 *b
if a < b:
c=Db-a
else:
c=a-2%*Dhb
2. OrnpenenuTe 3HaYeHUE TIEPEMEHHON a MOCJIE BBITIOJHEHUS (par-
MEHTa aJropuTMa’®, MoKa3aHHOTO Ha puc. 5.2.

3apaHug Ha pa3paboTKy nporpamMmm
1. laupl ABa pasJuyHbIX BEIIECTBEHHBIX 4Mciaa. Hammimure mpo-
rpaMMy, KOTOpasl OIPE/IEISIET:
a) Kakoe U3 HUX OOJIbIIIE;
6) Kakoe M3 HUX MEHbIIIE.
2. Hanwmmure mporpaMmy, KOTOpasi OTPEAESIET, ABISAETCS JIM YNC-
JIO & JIeJTATENIEM YHCIa n.

3 O[_[III/IM 13 cr1ocobOoB 3a1nucu AJITOpUTMa ABJIAETCA O(i)OpM]IeIII/Ie TaK Ha3bIBAEMBIX «OJI0K-

cxem». Ha puc. 5.2 npuseset pparMeHT 610K-CXEMBbL.
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a = 56
b =77
False l True
False True v
a>b g

Puc. 5.2
3. Hamuuiure mporpaMmy, KOTOpast OTIPEIE/ISIET, B KaKyo 13 obJiac-
teit — I um II (puc. 5.3) — momagaeT ToYKa ¢ 3aJaHHBIMU KOOP/IH-
HaTaMU. I[JISI IIPOCTOTBI IPUHATD, YTO TOYKA HE IOTIaJa€eT Ha I'pa-
HUIY 00acTel.

Ay

Puc. 5.3

4. Hanwuinure nporpammy, B KOTOPOH PacCUMTHIBAETCSI 3HAYEHUE y

pHU 3alaHHOM 3HAaUEHUH x:
sin® x pu x > 0,

I—sinx’ B IPOTUBHOM CITyyae.

5. [lambl paguyc Kpyra u cropona kBazapara. Hamummre nporpammy,
KOTOpast OTIPEJIEIISIET, Y KaKOU (GUTYPhI TIIOMIa/1b OOJIbIIE.,
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6. Hammmmure mporpammy, kotopast pemraeT 3axauy: «/lano 1enoe
qrIcsI0 n. BeIBecTH Ha 9KpaH ciiepyiolee 32 HUIM YeTHOE YUCTI0».

7. Ilanbr koabGUIMEHTH a, b W ¢ KBAJAPATHOTO YpPaBHEHUS
ax? + bx + ¢ = 0(a != 0). Hanummre mporpamMmmy, Kotopas
OTIpe/IeJISIeT, IMEET JIM ATO YPaBHEHUE KOPHU WJIH HeT (caMU Kop-
HU, €CJIM OHU €CTh, BRIYUCJISATH HE HYKHO).

B WHCTPYKIHN if BO3MOJKHO TaK’Ke MCIIOJIb30BaHUE TaK Ha3bIBa€MbIX
«CJIOKHBIX yCHOBHﬁ» — COCTOAMUX N3 ABYX MJIN HECKOJIBKUX ITPOCTBIX
YCHOBHﬁ4, COCIMHECHHDbIX C]Iy)Ke6HbIMI/I CJIOBaMM1 (]IOI‘I/I‘-IGCKI/IMI/I o1eparo-
pamu) and (M), or (UJIN) nnu not (HE).

IIpumep. IIpeAIIONOKIM, UTO KOMIIAHUST HAOUPAET COTPYIHUKOB, BO3-
pact KOTopbIX — 0T 25 10 50 et BrutounTeabHO. HyskHo Hamucars mpo-
rpaMMy, KOTOpas 3alpalinBaeT BO3PACT IPETeHIEHTA W BbIZAeT OTBET:
«ITomxomnTy nan «He moaxoanTs OH 110 3TOMY MPU3HAKY.

ITycrb Bo3pacT coTpy/AHMKa 3a/iaH U 3alllICaH B llepeMeHHoil vozr. Torna
(bparMeHT MpPOrpaMMBbl, B KOTOPOM BBIBOJIITCSI OTBET, GY/IET BBITJISIIIETD TAK:

if vozr >= 25 and vozr <= 50:
print ('MogoxonouT')

else:
print ('He nomxommur')

[Ipu npoBepke CJIOKHOTO YCTOBUS CHAYasa BBITIOJHSIOTCS OTIepaIiiu
cpaBHEHUS (<, <=, >, >=, ==, |=) a3aTeM — JJOTUYECKHUE ONEPAINH B TAKOM
MOPSI/IKE: CHAYasa Bce olepalliy ¢ OlepaTopoM not, 3aTeM — C OllepaTo-
POM and, ¥ B CAMOM KOHIIE — C OMEPATOPOM or (BO BCEX CJIydasiX — CJe-
Ba HarpaBo). [ly1g naMeHeHus mopsizika AefCTBUN UCTIOTB3YIOT KPYTJIble
CKOOKM.

Pesgysbrar BBITIOJIHEHUST JIOTUYECKUX OTIEPaIliii ¢ oTlepaTopamMu and 1
or HaJl ABYMSI TPOCTHIMU YCJIOBUSIMU C1 M C2 ONIPEEISICTCS TI0 TPABUIIAM,
MpeACTaBIeHHBIM B TabJr. 5.2 u 5.3:

1) and
Ta6nuua 5.2
Cl c2 Cl and C2
False False False
False True False
True False False
True True True

4 HpOCTI)IM YCJIOBUMCA Ha3bIBaTb YCJIOBHE, 0Cc00eHHOCTH KOTOPOT'O YKa3aHbl Iiepej]

Tabu. 5.1.
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TO €CTh PE3YJIbTaT Oy/IeT UCTUHHBIM (True) TOJMBKO B CIydae, KOT-
fa 06a MPOCTHIX YCJAOBUS C1 U C2 MCTHHHDI

2) or
Ta6nuua 5.3
Ccl c2 Cl or C2
False False False
False True True
True False True
True True True

TO €CTh Pe3yJbTatT OyIeT MCTUHHBIM B CJIyYae, KOrjia XOTs Obl OJIHO
IIPOCTOE YCJIOBUE SABJISIETCS UCTUHHBIM.

Jluist 3a1a41 0 BO3pacTe COTPYAHUKA BO3MOKHDIE BAPUAHTHI IIPUBE/ICHBI
B TabJL. 5.4:

Ta6nuua 5.4

vozr >= 25 and Pesynbrat

vozr | vozr >= 25 | vozr <= 50 vozr <= 50 (COUBCHopMC.51)

23 False True False He noaxogut
26 True True True Mopxoant
56 True False False He noaxogut

Pesysbrar BeITIOJIHEHNS JIOTHYECKOH OTlepaliii ¢ 01epaTopoM not Hajl
YCJIOBHEM C OoIpejiesisieTcs Tak:

© not C
False True
True False

TO €CTh OH IIPOTUBOIOJIOKEH 3HAYECHHIO YCIOBUS C.

VHorza yclIoBUs TI0AYYaioTCs JOCTATOYHO JJIMHHBIMY, U UX XOUYETCS
HepeHecTu Ha caeylontyio crpoky. Cuenats ato B Python MoxkHO aByM:t
crocobamu:

*  UCHOJIB30BATh OOPATHBIN M («\»):

if v < 400 and v != 2 and v != 3 and v != 12 and \
v !'= 13 and v != 22 and v != 23:

*  B3STh BCE YCJOBUE B CKOOKM (TEPeHOC BHYTPU CKOOOK paspeniex):

if (v < 400 and v != 2 and v != 3 and v != 12 and v != 13
and v != 22 and v != 23):
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B si3bike Python pasperiienst [BOiHbBIE HEPABEHCTBA, HATTPUMED

if A < B < C:

O3Ha4daeT TO Ke caMOe€, 4TO 1

if A < B and B < C:

B xagecTBe ycy0BUS B MHCTPYKINN 1 f MOKHO NCIIOJIB30BATD TAKKE:

1) sornueckue pyHKIUHU, TO €CTh (DYHKIIUU, BO3BPAIIAIOIIUE PE3YIb-
TaT JIOrM4ecKoro tuma (o HuX Oy/er pacckasaHo B riase 16):

n = int (input ('BBemuTe uejoe umcjo '))
if Chet(n):

print ('9T0 umcyio uyerTHOE')
else:

print ('9T0 umcyo HeueTHOEe')

rje Chet () — yHKIMSA, BO3Bpallaoas pe3yJbraT True, eCllu ee
nmapameTp (3HaueHUe, YKa3aHHOE B CKOOKAX) SABJISIETCS YETHBIM
YHUCJIOM, U False — B IIPOTUBHOM CJIy4Yae;

2) omeparop in (omepaTop MPOBEPKH MPUHAIIEKHOCTH ), KOTOPBIN
[POBEPSIET, IPUHAJIEKUT JIM HEKOTOPbIil 06BEKT (YHCII0, CUMBOJI,
HepeMeHHas ¥ T. I1.) Habopy 3HaYeHuil (CIUCKY, CTPOKE, [Iralaso-
HY YUCeJ U T. 11.):

a =3

if a in range(10): #ECyy 3HaAUEHME [epPEeMEeHHOM a BXOIUT
#B IyamasoH BHAUEHN), BO3BpAallaeMbll
#byukumenn range () (cM. TUiaBy 6)

sim = input ('Beegure cumpos ')

s = input ('BBemuTe CTPOKY CMMBOJIOB ')

if sim in s: #Eciy cuMBOJI sim mMMeeTcCs B CTPOKE S

Raduga = [..] #CMm. myaBy 12

Zvet = 'BemneHwn'

if Zvet in Raduga: #ECaM 3HadeHMe IePeMeHHOM Zvet

#umeercs B cnmcke Raduga

3) omeparopbl is/is not (OMEPAaTOPbI MPOBEPKU MIECHTUYHOCTH),
KOTOpble OIIPELeJIAIOT, CChLIAIOTCS Jid (UM He CCbLIAIOTCA) ABe
[epeMeHHbIE Ha OJIH U TOT JKe OOBEKT.

KoneuHo, MOKHO KOMOUHUPOBATH TIPOCThIE (UM CJOKHDIE) YCIOBUS
C JIOTUYECKUMU (DYHKITUSMHU, OTIEPaTOpPaMu in M is/is not, a TaK¥kKe C
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JIOTUYECKUMU KOHCTAHTaMU True U False. HpI/IMepI)I IIpUBE/ICHDBI B /10~
ITOJTHEHUH.

KoHTpOnbHbIE BONPOCHI

1. Yto Takoe cnoxHoe yciroBue? Kakue jJormueckue omepanum Mo-
TYT UCIIOJIb30BATHCA B HEM?

2. KakoB mopssiok (IIPUOPUTET) BBITOJHEHUS JIOTHYECKUX OIepa-
1uit? Kak u3BMEeHUTH ATOT TOPSIIOK?

3. Yro MoxeT ObITh UCIIOIb30BAHO B MHCTPYKIMK if, KPOME IIPOC-
TBIX U CJIOKHBIX YCIOBHI?

3apaum gng paspabdboTku nporpaMmm

1. Jlano nHatypaspHOe uncio. OnpenesnuTh, SIBJASETCS JH OHO JBY-
3HAYHBIM.

2. Jlaubi gBa mebx yrcia. OTMpenenuThb, SBIETCS JIH XOTSA ObI OTHO
U3 HUX JeJIUTeJIEM IPYTOTO.

3. [laHbl KOOPAMHATHI TOYKHM Ha IIIOCKOCTH. OTpenennTs, momnajia-
er jim Touka B obsacth I (puc. 5.4). JI1s IPOCTOTHI TIPUHSITD, YTO
KOOPIMHATHI TOYKU HE PAaBHBI COOTBETCTBYIONINM IPAHUIIAM 9TOH
obacTu.

'

Puc. 5.4

4. OHpeI[eJH/ITb, ABJIACTCA JIN 3alICh 3alaHHOTO YETBIPEX3HAYHOTO
qHcJa CI/IMMGTpI/I‘IHOf/i.
5. OHpeI[eJH/ITb, SIBJISIETCA JIM TPEYTOJIBHUK CO CTOPOHAMM &, b, c:

a) PaBHOCTOPOHHUM,;
6) paBHOOEIPEHHDIM.

6. [lano tpexanaunoe uucJio. OnpenesnTb, BXOJIUT JIM B Hero 1ud-
pa6.

7. OnpenenuTb, BOUAET JU B KOHBEPT C BHYTPEHHUMH PazMepaMiu
a v b MM TIPSIMOYTOJIBHAS OTKPBITKA ¢ pazMepamu ¢ u d MMm. Jlyis
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pa3MenieHrA OTKPBITKU B KOHBEPTE HeO6XOI[I/IM 3a30p B 1 MM c
KasK/[0M CTOPOHBI.

5.2. OauH, HO He o0a3aTenbHbIN
BapuaHT AeNCTBUA

Ipumep. Jlaubl TpU LEJbIX YUCIA, CPEAU KOTOPBIX €CTh OTPUIlATEIbHbIE.
BoiBectu Ha 9KpaH oTpULIATE/IbHbBIE YU CJIA HA OJHON CTPOKe.
Wcnonb3yem B iporpamMMe Tpu lepeMeHHble — a, b U c.
Hauanbnas yacTb IporpaMMbl pellieHus 3a/laui:

print ('BBemmre 3 Lesybx uMcia (Kak MMHMMYM OOHO — OTpulaTesbHoe) ')

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

print ('Cpenn HuUX oOTpuLATEJbHEE: ')

[lanee — B KakoM cirydae BbIBOJIUTH 3HAYEHUE MIEePBOro uncia a? Tombko
ecsm coBII0AETCs YCIOBHE a < 0. AHAJIOTHYHO ¥ JIJIsT JIBYX IPYTUX YHUCEJT.
B rakux cayyasx (korjia Kakue-To JIeHCTBUS B IIPOrpPaMMe BbITTIOJTHSIOT-
¢S He BCer/a, a TOJIbKO TIPU OIPEIeJIEHHOM YCJIOBUHN ) UCTIONb3YeTCS UH-
CTPYKIIUA 1f B caeyionieii hopme:

if <ycmoBme>:
<JericTBus (Ccepus MHCTPYKLMI)>

Taxoli BapraHT MHCTPYKITUU 1 f HA3BIBAIOT «HETIOJHBIN BaPUAHT>.
[IpuMeHUTETPHO K PACCMOTPEHHOMY TPUMEPY 3aBepINaioNias 4acTb
MPOTPAMMBI Pellienus 3a/1auu O(hOPMIISETCS TaK:
if a < 0:
print(a, ' ', , end = '")
if b < 0:
print(b, " ', , end = '")
if ¢ < 0:
print(c)

Cxema pabOTHI HETIOJHOTO BapMaHTa WHCTPYKIMU if NOKazaHa Ha
puc. 5.5°.

EH.Ie pa3 O6paTI/IM BHHUMaHHE Ha TO, YTO HET aJIbTEPHATUBHBIX BapyuaH-
TOB JICHCTBUI, KaK B CIydae, pACCMOTPEHHOM B TIyHKTe 5.1, a ecTh equH-
CTBEHHO BOSMO)KHBIﬁ, HO HE O6H3aTeJIbeH'71, BapHaHT.

5 [IpuBeieHHYIO CXeMY HA3bIBAIOT «00X01».
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Ycnosue

Hencteua

A 4

Cnepytowan
VNHCTPYKLMA

Puc. 5.5

KoHTponbHbIE BONPOCHI

B kakux cayvasx B mporpamMme UCIOJIb3yeTCsl HETIOTHBIN BAPUAHT UH-
crpykinu 1£? Kak on opopmirsiercs? Kak oH «paGoraers? (Uto mpowc-
XO[UT Tipu ero BeimosiHeHun?) Hapucyiite rpacduueckyio cxemy BbITIOJ-
HEHUS.

3apaum anga pa3paboTkm nporpamm

1. danbl Tpu 1eabix ynciaa. BoiBect Ha 9KpaH Te U3 HUX, KOTOPbIE
ABJIAIOTCS YETHBIMU.

2. Jlano BelecTBEeHHOE YnCI0. BhiBecT Ha 9KpaH ero abCoMIOTHYIO
BeJIMYMHY (YCJIOBHO IIPUHUMAS, YTO COOTBETCTBYIOIIEN CTaHIapT-
noit pyukiuu Python wer). ITosmplii BapyanT MHCTPYKIUH 1f He
HCIIOJIb30BATb.

3. Jlanbl ziBa Pa3jMyYHBIX BENIECTBEHHBIX uncia. OnpenesuTb Hau-
GoJrblliee U HaMMEHbIIIee M3 HUX, He UCIIOJIb3Y s TI0JHOTO BapUaHTa
WHCTPYKIIMY 1f, a IPUMEHUB!

a) JiBa HETIOJHBIX BapUaHTa MHCTPYKIIUU;
6) OMH HETONHbIIT BADUAHT UHCTPYKIIUH.

4. JlaHbl TPU BeleCTBEHHBIX YMCIA. BBIBECTU HA 9KpaH Te M3 HIUX,
KOTOpbIE TpUHAIeRaT nurepsaiy [1.6, 3.8].

5. [lamsl Tpu uncaa a, b, c. OnpeneauTh, CKOJIBKO U3 HUX MTOJOKHU-
TEeJTbHBIX.

Pewenue
MoskHO 110CJIe BBO/Ia MCXONHBIX JAHHBIX
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print ('BBenuTe 3 umcia')
a = float (input())
b float (input ())
c = float (input())

PACCMOTPETH BCE BO3MOJKHBIC BapMaHTHI, NCITIOJIb3Ys HEIIOJIHbIE
BapuaHTbl HCTPYKINA if:
if a <=0 and b <= 0 and ¢ <= 0:
k=0
if (a > 0 and b <=0 and c<=0o0or b >0and a <=0 and c <=0
or ¢ > 0 and a <= 0 and b <= 0):
k=1
if (a >0 and b >0 and ¢c <=0 or a>0and c > 0 and b <=0
or b > 0 and ¢ > 0 and a <= 0):
k =2
if a >0 and b > 0 and ¢ > 0:
k =3
#BEIBOII OTBETA

O6paTI/IM BHUMaHME Ha TO, 4YTO, IIOCKOJIBKY JIOTUYECKas1 ollieparinsd
C OIlepaTOPOM and BBIIIOJHAETCS PaHblIle, YEM OIlepallis ¢ orepa-
TOpPOM or, TO CKOOKHU B CJIOKHOM YCJIOBHU 3allMCbIBaTb HE Ha/10
(I/IMeIOHII/IeCH B IIporpaMme CKOOKU ITO3BOJIAIOT 3aIIACaTh JIJIMHHOE
CJIOJKHOE YyCJIOBUE Ha IBYyX CTpOKaX).

6. JlaHbl mrecTh IeNIbIX YKCe a, b, ¢, d, e, £. OlpeneanTb, CKOJbKO U3
HUX TOJOKUTEIbHBIX.

Pewenue

Ecam pemath 3amauy Tak, Kak MPeAbIAYIY0, TO TIPOTPaMMa Io-
JIYYUTCS JIOCTATOYHO TPOMO3JKOI (a eci Obl 3aJJaHHBIX YKCEJI
66110 107?). MOKHO COKPaTUTh pasMep IHPOTPAMMbI, YUUTbIBasI
CJIELYTOIIIE PACCY KIEHUSI.

Bo-11epBbix, Gy/ieM BBOJWUTD 33/laHHbIE YNCJIA TI0 OHOMY U CpPasy
Gy/IeM TIPOBEPSATH, ABJIAETCS JI OUEPEIHOE YUCIIO MOJIOKUTEN b
HbIM (B IIPeIbIAYIIeil IPOrpaMMe MPOBEPKA MPOBOJIIACH MTOCIE
BBO/Ia BCEX TPEX YUCET).

Bo-BTOpBIX, HCHOJIB3yeM B IIpOrpaMMe MepeMeHHYIo k, KOTopas
GyZIeT XPaHUTL® KOJMYECTBO MOJOKUTEIBHBIX YHUCET CPEIH YiKe
PacCMOTPEHHBIX 3a/[aHHBIX YHCEJI.

CocraBuM TabuILy:

6 Hanomuum (cM. riaBy 4), 4To epeMeHHbIe HCIOb3YIOTCS B IPOrPAMMAaXx JI/isl XPaHEHUsT

nHbOpMaIHH.
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Yucno 3HauyeHue k
a 7 1

b -2 1

k

n 6 d

Kak ompesieTnTh KOIMYIEeCTBO MOJOKUTETBHBIX IHCE TOCIe BBOIA
HEKOTOPOTO 0YePeTHOTO TTONOKATETBHOTO YNCIA n, €CJIN HHHOP-
MAaITio O TaKOM KOJIMYECTBE CPeN YK€ PACCMOTPEHHBIX THCET
XpaHuT BesimduHa k? OTBET — HA/IO K «CTapOMY» 3HAUEHUIO KOJIH-
vecTBa k mpubGaBuThH 1:

k=k+1

Hanomuanwm (cM. T71aBy 4), 4TO B TPOTPAMMHUPOBAHUH TaKasl 3aMUCh
BO3MO’KHA.

[Tpu ceTaHHBIX pacCysKAE€HUSIX BCs TPOTpaMMa PelieHns 3a1aun
MOZKeT OBITH 0OhopMIIeHa TaK:

k=0 #HauasnbHOe 3HAaueHMEe [NepeMeHHOU k
a = int (input ('BBemuTe 3HadYeHMe uucia a ')
if a > 0:
k=k +1 #IlpMMEeHEeH HEINOJIHB BapMaHT MHCTPpykumm 1if
b = int (input ('BeemmuTe 3HadeHue umcia b '))
if b > 0:
k=%k+ 1
c = int (input ('BBemuTe 3HadYeHMe uucyga c '))
if ¢ > 0:
k=%k+ 1
d = int (input ('BBemuTe 3HauyeHme uucyga d '))
if d > 0:
k=%k+ 1
e = int (input ('BBemuTe 3HadYeHMe uucyia e '))
if e > 0:
k=%k+ 1
f = int (input ('BeemmuTe 3HadeHue umciya f '))
if £ > 0:
k=%k+ 1

#BeIBOII OTBETA

COI‘]IaCI/ITer, 4qTo HpI/IBeI[eHHbel BapUaHT ITPOrpaMMbl HE TOJIBKO
MMeeT MEeHbIITNI pa3Mep, 4eM BapUuaHT C ITOJTHbIM Hepe6op0M 3Ha-
quHﬁ,HOIIHOHﬂTHe&
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[Tepemennbie, aHAJIOTUYHbIE TEPEMEHHOI k, KOTOPbIE MpeIHA3HA-
YEeHBI JIJIST TI0JICYeTa KOJTMUECTBA HEKOTOPBIX 3HAUEHU, HA3bIBAIOT
«CUETYNKAMIT>.

7. JlaHbl TPU HEJBIX YHUCIA a, b, c. OTPeAeTUTh CyMMY TTOJIOKUTETb-
HBIX U3 HUX.

8. laHbI mecTh 1ENBIX YUCET a, b, ¢, d, e, £. OnpesesnTs CyMmy 1o-
JIOKUTEJIbHBIX U3 HUX.

KomMmmeHTapwuii k peLueHuio

Ecii npepiaynyio 3agady MOKHO PEIINTh HOJIHBIM epebopoM, Kak
9TO JIeJIaJIOCh 1IPpU PEUICHNUN 3a/la4 5, TO B /IaHHOM CJiy4ae 9TO Hepallno-
HaJIbHO (TIPOrPaMMa MOJIYYUTCS JIOCTATOYHO TPOMO3JIKOM ).

]Ique HCITI0JIb30BaTh METOAUKY, aHAJOTUYHYIO MCII0JIb30BAaHHOU npun
penieHnn 3ajiaumn 6.

Vcrosib3yeM B porpaMme IepeMeHHyIo sum, KoTopast OyaeT XpaHUTh
CYMMY ITOJIOKUTEJIbHBIX YU CEJI CPpe/IN YK€ PaCCMOTPEHHbBIX 3a/[aHHbIX YK -
CeJl.

Cocrasum Ta6J1Huy:

Yucno 3HaueHve sum
a 7 7
b 2 9
sum
n 6 ?

Kak OIIpeZeJINTb CYMMY ITOJIOJKUTEJIbHBIX YHMCEJI TIOCJIE BBOJAa HEKOTO-
POro 0o4epeIHOrO IMOJIOKUTEJIbHOIO YKMCJla n, €CJIN I/IH(I)OpMaHI/IIO 0 TaKoM
CyMME€ Cpe/it YK€ PaCCMOTPEHHBIX YN CEJI XPaHUT BEJIMYNHA sum? OTBeT —
Ha/l0 K «CTapoOMy» 3HAYCHUIO CYMMBbI sum HpI/I6aBI/ITb n:

sum = sum + n

[TepemMeHHYI0 sum, HAKATTUBAIOILYIO B cebe CYyMMY HECKOJIBKUX 3HAYE-
HUT, Oy/IeM HA3bIBATH «CYMMATOPOM»”.

[Tpenmaraem ynuTareyasm oOpaTUTh BHUMAHUE Ha TEPEMEHHYI0-CIeTUHK
U TIEPEMEHHYIO-CYMMATOP, TaK KaK OHU HEOJIHOKPATHO OYAYT MCIOIb30-
BaTbhCS B IIPOTPaMMax Jlajee.

7 B KOMIIbIOTEPE CyMMATOP — OJAMH M3 3JIEMEHTOB IPOIECCOPa, B KOTOPOM IPOUCXOJAUT

CJIOKeHNE ABYX IBOMYHDIX YUCEJL.
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5.3. Tpu n 6onee BapnaHToOB
OencTeumn

Pacemorpum 3amauy: «Ha nimockoctn Boiesienst Tpu 30861 (1, 11, TIT).
¥

II1 II I

-‘“'

[lana xoopannaTa x Touku. OnpenenuTs, B KaKyi0 30HY IIOTIajga aTa
Touka. [IpuHsATD, 4TO X He paBHO rpanuiiam 30H (—1 1 5)».

Pewenue
MO)KHO B IIpOorpaMMe MCITOJIb30BaTh 3 HETIOTHBIX BapMWaHTa I/IHCprK-
1uu if (6e3 BeTBU else):
if x < -1:
print ('B 3ony III')
if x > 5:
print ('B 3ony I')
if x > -1 and x < 5:
print ('B Bomny II')

MO3KHO T «COKOHOMUTDB» OJTHO CJIOBO if 1 MCIIOIb30BATh MOJHBIH Ba-
pHAHT HHCTPYKIUNS?

if x < -1:

print ('B Bomny III')
if x > 5:

print ('B somny I'")
else:

print ('B somny II')

[Iposepum.

ITpu x == 10 orBeT Gy/eT MPaBUIbHBIM (CM. cxemy Ha puc. 5.1).

IIpn x == 0 — ToO XKe.

IIpu x == -8 Ha aKpaH Oy/eT BbIBEIEHO (TI0YEMY — YCTAHOBUTE CAMO-
CTOSITEJIBHO):

B 30omy III
B 3omny II

TO €CTbh OTBET Gy/IeT OMIMOOUHBIM.
8

Haunnaromne nmporpaMMHCTBI, KaKk TPaBuio, oteevaioT: «/la, moxkno». Tax sm ato —
CM. jlajiee.
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[IpaBubHBII BapuaHT:

if x < -1:
print ('B Bomny III')
else: #BO3MOXHE 2 BapuaHTa IOEMCTBUS, TO €CThb Hamo
#CrnosIb30BaThH IIOJIHEA BapMaHT MHCTPyKuyM 1f
if x > 5:
print ('B Bomny I'")
else:

print ('B Bomny II')

HOJ’Iy‘{aeTCH, 4TO OJlHAa MHCTPYKIIMA i f «BJIOKEeHA» B IPYTYIO, IO3TOMY
TaKou BapuaHT O(bOpM]IeHI/IH Ha3bIBAIOT «BJIOYKEHHON I/IHCTPYKHI/Iefl if».
Mosxno «06’I)BI[I/IHI/ITI)>> nepsoe C]Iy>I<e6HOG CJIOBO else M cjaeayloliee
3a HUM CJIOBO if U 3amucarhb CJ0BO elif:
if x < -1:
print ('B sony III')
elif x > 5:
print ('B sony I')
else:
print ('B sony II')

Vcnonb3oBanue cyskeGHOTo ¢IoBa el f MO3BOJISET YIPOCTUTD 3AITHCH
1 u30€KaTh YPE3MEPHBIX OTCTYTIOB.
BeTBb elif MOMKET MPUCYTCTBOBATH HECKOJBKO Pa3; HAIUUYKME BETBU
else HEOOS3ATENBHO:
if
elif ...:
elif ...:

elif ...:

Ecnu B ieriouke i f-elif-elif-... MCTUHHBIMHU SIBJISIOTCS HECKOJb-
KO YCJIOBHIA, TO «cpabaThiBaeT» nepBoe u3 Hux. Hanpumep, nporpamMma:

if cost < 1000:

print ('Cxmupmox HetT')
elif cost < 2000:

print ('Cxuoka 2%"')
elif cost < 5000:

print ('Cxmogxa 5%"')
else:

print ('Cxmoxa 10%"')

pu cost == 1500 BbIBOAUT Ha IKPaAH:
Cxunka 2%

XOT4 ycJIoBHUe cost < 5000 TOKE BBIIIOJIHAECTCA.
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ITo O3Ha4vacT, 4TO B O6H.[€M cJyvac:

if <ycmoBme 1>:
<gercrTBus 1>

elif <ycmoBme 2>:
<gercTBusa 2>

elif <ycmoBme 3>:
<mencrTBus 3>

elif :

elif <ycmoBme n>:
<»memcTBMUSI n>

else:

<gercrBus (n + 1)>

cxema paboThl BJAOKEHHON HHCTPYKIMHU 1 f Oy/IeT TaKoii:

Ycnoswe 1

False
True
Yonoswe 2
False

Ycnosue n JleiicTBuA N

Hencteua (n + 1) |

A 4

Cnegyiowas
VHCTPYKLNA

Puc. 5.6



m--.l MaBa 5. BapuaHTbl 4ENCTBUI B NMPOrpaMme

KOHTpO.ﬂbeIe BOMNMpPOCDHI

B kakux cirydasix B IporpaMMe UCIIOJIb3YEeTCsT BJIOKEHHAsI MHCTPY KIS
1 £? Kax ona opopmiisiercss? Kak oHa «paboraers? (1o mpoucxoauT mpu
ee BBITTOJTHEHUN ?)

3apaum anga pa3paboTkm nporpamm

1.

2.

WsBectubt Bo3pacTsl MuTtn n Bacu. Onpesieiithb, KTO U3 HUX CTap-
111e U OHYW OJTHOTO BO3PACTA.

WsBecren Bec Gokcepa-mobutens (B KI, B B/ BENIECTBEHHOTO
uricsia). I3BeCTHO, 9TO BEC TAKOB, 4TO GOKCEP MOKET OBITH OTHECEH
K OJIHOI U3 TpeX BECOBBIX KaTerOpuil:

a) Jerkuii Bec — 710 60 KT;

6) nepBblil moJIycpenHuii Bec — 10 64 Kr;

B) HoJIycpenHuii Bec — 10 69 Kr.

OmnpenenuThb, B KaKkoii kKaTeropuu GyeT BHICTYTIATh AAHHBIN GOK-
cep.

Jlanbl 1Ba passinuHbIX 1eJbIX ynciaaub (a # 0,b # 0). Onpene-
JIUTB, SIBJISIETCS JIA a JIETUTENIEM b, NJIH b SBJSIETCS AETUTETEM a,
WJTV HU OJTHO U3 YHCeJT He SIBJISIETCS JeJTUTeNIeM IPYToTo.

[lan nopsaakoBerit Homep mus Hepenu (1, 2, ..., 7). BeiBectn Ha
9KpaH ero Ha3BaHue (TIOHeIeTbHUK, BTOPHUK, ..., BOCKPECEHBE).
[lan mopsikoBeIit Homep Mecata (1, 2, ..., 12). BeiBectn Ha axpan
ero HasBaHue (IHBaph, (eBPaIb, ..., 1eKaODhb).

[lan mopsikoBeIit Homep Mecata (1, 2, ..., 12). BeiBectn Ha axpan
KOJIMYECTBO THEN B 9TOM Mecsie. [IpuHaTh, uTO TOI He ABIsIeTCS
BUCOKOCHBIM. B MHCTPYKIMH i f MCTOMB30BaATh He H0JIee TPEX BET-
Beil.

B zakimouenne PaCcCMOTPUM 3a/lavdy, KOTOPasd 4aCTO BCTPEIACTCA B IIPO-
TpaMMHUPOBaHUM: «OHPEZIGJII/ITB MaKCHMaJIbHOE€ 3HaY€HNE U3 /IBYX 3a/laH-
HbBIX PA3JIMYHBIX BEIIECTBEHHBIX YN CEJI».

Pewenue

[IepemeHHBIM BeJIMYMHAM B ITPOTPAMMe JIaJIUM UMeHa a, b (3a7jlaHHbIe
yrcsa) U Max (MakKCUMaJIbHOE U3 HUX).

Tax Kak BO3MOKHBI /IBa BapraHTa OTBETA, TO B TIPOrpaMMe cJIe/lyeT 1c-
MTOJTH30BATD TIOJIHBIN BAPUAHT MHCTPYKITUY i f:

if a > b:
Max = a
else:
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Max = b

MoskHO TakKe q)paI‘MeHT, CBSI3AaHHBIN C orpejejieHueM 3HaYeHud Max,
3allncaTb KOpoYe:

Max = a
if b > a:
Max = b
N
Max = b
if a > b:
Max = a

Tenepp «0TKpOEM HeGOBINON cekpeTs ©.

B Python ectp cranmaprHas QyHKIMS max (), KOTOpas BO3Bpallaer
MaKCUMaJbHOE 3HauYeHWe CPe/U YKa3aHHBIX [ Hee apryMeHToB. OHa
BBI3BIBAETCS TAK:

Max = max(a, b, ...)

HeCMOTpH Ha 9TO, BapUaHTbI OlIpee/ICHUA MaKCUMAJIbHOTO 3HAaY€HW A,
IIprUBE/ICHHBIE 1O 9TOTO, ITIOJIE3HbI, TAK KaK OHU MOTYT OBITb UCII0JIb30BAHbI
UL pelleHns JIPyTuX aHaJIOTHYHbIX 3a/1a4.

JdonosiHeHue

Beitire roBopusioch 0 ToM, 4TO B 3alTMCH MHCTPYKIINK i f (BO BCex pac-
CMOTPEHHbIX BAPHAHTAX ) B KAUECTBE YCJIOBUSI MOKHO ITHCATH JIFOObIE KOM-
OGUHAIIAHU TPOCTHIX U CIIOKHBIE YCIOBUM, IOTHYECKUX (DYHKIHIA, OllepaTo-
pPOB in M is/is not, a TaKKe JOTUIECKNX KOHCTAHT True U False:

x > 0 and x < 100 and even(z) or n > 1000
True and i <= 20

M T.IL

IToo6HbIE 3aNIMCH HA3LIBAIOT <JIOTUYECKUMU BbIpakeHusMu». Jloru-
YecKre BBIPAKEHUST MOKHO MCIIOJIb30BATh JJIs1 IPUCBAMBAHKS 3HAYCHUI
BeJIMYMHAM JIOTHYecKoro Tuma (bool):

b = diskr > 0
b2 = x > 0 and x < 100 and even(z) or n > 1000

Takue MHCTPYKITMY HA3BIBAIOT «<MHCTPYKIIUAMM JIOTHYECKOTO IIPUCBAN-
BaHus». OHM paboTAIOT CJACAYIONUM 00Pa3OM:
1) BbluncssIeTCA PE3yabTaT JIOTHYECKOTO BBIPAKEHUS B [IPABOii YacTH

(TI0 TIpaBUJIaM, OTIMCAHHBIM TPUMEHHUTEIBHO K CITOKHBIM YCIOBH-
SIM B yHKTe 5.1);
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2) artot pesyabrar (True WM False) TPUCBANBAETCs MEPEMEHHOM,
YKa3aHHON B JIEBOI YaCTH WHCTPYKITHH.

HepeMeHHbIe THUIAa bool TaKKE MOKHO 3alIUChIBATh B MTHCTPYKIINHN if:

d = discr > 0
if d == True:

¥ B UHCTPYKINU while (cM. TaBy 6).
VX MOKHO «OOBEUHSITb> C APYTUMHU TIPOCTHIMU U CJOKHBIMU YCJIO-
BUSIMU:

if d == True and a != 0: #Mmm if d and a != 0:

nT. I



aea 6.
NoBTOpEeHue pencTeumn
B nporpamMmme’

KaK HpaBI/IJIO, B HporpaMMax HpI/IXOI[I/ITCH OpI‘aHI/IBOBbIBaTb HOBTOpeHI/Ie
O/IHUX "N TeX JKe HeﬁCTBHfIZ. IIJIH 9TOTrO I/ICHO]IBSyIOTCE[ I/IHCprKHI/II/I for
1 while?.

PacecMoTpum uX 0COOEHHOCTH.

6.1. UHCcTpYKUMA for

OHa MPUMEHSIETCST B TEX CIyYasiX, KOT/Ia B TporpaMMe KaKie-To [eHCTBUS
(MHCTPYKIINH ) TIOBTOPSIFOTCS U TIPY 9TOM HEKOTOPAsT BETMUNHA MEHSIETCST
C TIOCTOSAHHDBIM I1aroM?.

IIpumep 1. [I1a BBIBOIA «CTOJIOMKOM» BCeX Iebix yncen ot 10 xo 20
6e3 UCIOJMb30BaHUST UHCTPYKIMU for B MPOTpPaMMe TTOTPeOOBAIOCH OB
3aInCaTh:

print (10)
print (11)

print (20)
Bugno, 9To ecTh MOBTOpSIONTNECS AelicTBUS (BBIBOJ HA 9KPaH YMCTA)
U YTO IIPU 9TOM BBIBOJIMMOE YK CJIO MEHSIETCS € 11aroM, paBubiM 1. MoskHO

TIPUMEHUTHh HWHCTPYKIHIO for.
OO6mmumii BU/I 9TOW MHCTPYKITUH:

for <mapamerp mHCTPyKLMM> 1in <HabOp BHAYEHMIT>:
<TeJIO MHCTPYKLMI> #3anmuceBaeTCsa C OTCTYIIOM

MHuorokparHoe BBITIOJTHEHUE OJMHAKOBBIX JEHCTBUI B IIPOrPAMMUPOBAHNN HA3BIBAIOT
«1uKJ». CM. TaKKe Jjajiee 0 TEPMIHE «UTEePAIHST».

BcenomunTe «HEKOMITBIOTEPHYIO» 33/1a4y O TieperpaBe coJijiaT B rase 1.

B Python atu uHCTpYKI[MU HA3BIBAIOT TaK e, KaK B APYTUX A3bIKAX MPOrPaMMUPOBA-
HUS, — <ITUKJ for» U «IIUKJ while».

I10 yTBEpIK/ICHIE Jasee OyeT yTOUHEHO.
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rae  <memo mHCTPYKIUAS> — JEHCTBUS, TIOBTOPAIONIECS Ipu paboTe
MHCTPYKIUK (3TO MOTYT OBbITh JiE00bIe MHCTPYKIUU Python);
<napamMerp MHCTPYKIpr> — UMS BEJIMYUHBI, MEHSIOIIENCST TIPH
TTOBTOPEHWH JIeHCTBUI;
<waGop sHauvemmir> — HAaOODP 3HAUEHMII TapaMeTpa MHCTPYKIIHH,
JIJIST KOTOPBIX TIPOBOIUTCS TOBTOPEHHUE.

B paccMoTpeHHOM ITpuMepe mapaMeTpoM UHCTPYKIIUU SIBJISETCS BBIBO-
JIUMOE YHCJIO, & TEJIOM WHCTPYKIIUK SIBJISIETCS OJTHA IPYTasi MHCTPYKITAS —
print ().

Tak xak BeBoMOe uncyio mensercst ot 10 1o 20 ¢ mmarom 1, B kadecT-
Be <mabop 3HaveHmr> MOKHO HUCIOJb30BATh (l)yHKH,I/IIO range (). JTa
dbyHKIMs OYAET OYeHb YacTO HMCIOJIBb30BAThCS Jajiee, TI09TOMY OCTaHO-
BHUMCSI Ha Hell 110ApOGHO.

DyHKIMS range () BO3BpalllaeT HabOp IEIBIX UYHCEN, 0OPasyroIInX
apudmeTnieckyo mporpeccuio. Harmpumep, ecii Hy;KHO MOJTYYUTDb YUCTIA
0,1, 2, .., 6, To crenyet Tak 0(hOPMUTD BBI3ZOB (DYHKITUU:

range (7) 5
a B 06IIeM cirydae — ISt TOJYYEHUS N TIOCIE0BATETbHBIX 1[EJIBIX YHCET,
HaunHag ¢ 0:

range (n)

Yacto HyKHO, YTOOBI HAGOP U3 N TOCIE0BATENbHBIX TIEJIbIX YKCesl Ha-
yunascs ¢ 1. B takux ciyvasax ¢yHkims ohopMILSIETCS TaK:

range(l, n + 1)

OG6parum BHUMaHUE HA TO, YTO B MOCJEHEM CJIydae HHTEPBAJ YHCE
3a/1aeTcs IByMsI 3HAUEHUSIMM — HAYaJIbHBIM M KOHEYHBIM, IIPUYeM KOHeu-
HOe 3HAUYeHHe He MCII0JIb3yeTCs.

B npuHIuite, epBbIil WieH IPOrPecCun MOKET OBITh JIIOOBIM TIEJTBIM
YucaoM (B TOM YKCJie OTPUTIATEbHBIM ). ECsi OH paBeH a, a oCJaeaHIN

YJIeH MPOrpeccurt — b, TO MpuU b > a (GYHKIUS range () IO0JUKHA ObITDH
odopmIieHa Tax:

range(a, b + 1)
a ecJin b < a, TO Tak:

range(a, b - 1, —l)6

w

ObparnTe BHIMaHNE — 3aIMICHIBAETCS YUCIO 7, XOTSI HYKHO TOJYYUTh MAKCHMATbHOE
qucJo 6.

ObparnTe BHIMaHIE — 3aMICHIBAETCS YNCJAO0 b — 1, XOTS HYKHO TOJYYUTh MUHUMAJb-
HO€ 4MCJIO, PaBHOE b.
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MNMpumeyaHue. B nocnegHeM cnyyae ykasaH Liar USMEHEHUs: 3HaYeHNn —
OH paBeH —1, a B NepBOM MO YMONYAHMIO LIar NPUHAT PaBHbIM 1.

MOJKHO TaksKe TIOJIyYrTh HAOOP YKCell, [ar U3MEHEHMsI KOTOPBIX OTJIU-
vaercst oT 1 1 —1 (HO OH TOKe JOJIKEH OBITh EJIBIM YHUCJIOM ).

BepHeMcs K IpUMEpPY 0 BBIBOJIE YUCe]I «CTOJAOUKOM». Eciii BhIBOAUMOE
Y1CII0 0603HAYUTH UMEHEM a, TO MHCTPYKIIUS for 0DOPMIISIETCS CIAEAYIO-
UM 0OPaA3OM:

for a in range (10, 21):
print (a)

Takast 3arch 03HAYAET, UTO B IPOTPAMME JIOJIZKHBI TOBTOPSITHCST JIEHCT-
BUSI 110 BBIBOAY Ha 9KpaH 4KCJIa a, KOTOpoe OyaeT NPUHIMATh 3HAYEHIS
(c momorbio pyakIMK range () ) ot 10 g0 20.

C zpyroii cTopoHsbl, IIpU pa3paboTKe MPorpaMM BaskKHO YMETh YBH/ICTD,
Kakue JIeHCTBUS TIOBTOPSIIOTCS U KaKasl BEJIMYNHA ITPU 3TOM MEHSIETCSI.

IIpumep 2. TlycTh HyKHO PACCUNTATH M BBIBECTH «CTOJOUKOM»> KBaJpa-
TBI BCeX Iesblx ynces ot 50 1o 60.

Bes ucrosb3oBatys WHCTPYKIIMU for B IPOrpaMMe IoTpeboBanoch Obl
3aIcaTh:

kv = 50 * 50 #Mm kv = 50 ** 2
print (kv)
kv = 51 * 51 #Mm kv = 51 ** 2
print (kv)
kv = 60 * 60 #Mmm kv = 60 ** 2
print (kv)

Buano, uto ecth oBTOpSIIONIMEC JieiicTBUA (pacyeT U BbIBOJ HA IKPAH
KBaJIpaTa YncJjIa) U 4TO IIPU STOM BBIBOJUMOE YK cI0 MeHsieTcst oT 50 10 60
C mrarom, paBubiM 1. 3HAYUT, TOJKE MOKHO IIPUMEHUTH UHCTPYKIIUIO for
¢ dyHKIMen range () :

for n in range (50, 61):
kv = n * n #Umm kv = n ** 2
print (kv)

MosxHo Takke opOPMUTH ITOT (DparMeHT KOPOUE:

for n in range (50, 61):
print(n * n) #Unm print(n ** 2)

B reste MHCTPYKIINU for MOKHO 3allUCHIBATH JIFOObBIE IPYTHE HHCTPYK-
uu, HarrpumMep if:

for a in range(101):
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if a % 10 ==
print (a)

Kakas 3amaua pemiaercss B IPUBEIEHHON MTPOTPaMMe, YCTAHOBUTE Ca-
MOCTOSITETHHO.

Erme mpumep: «Onpenemnts cymmy Beex unces ot 1 1o 100».

Jliist peliieHusT Ha/lo Kak[0€e U3 YKa3aHHBIX YHces MPUOaBUTh K paHee
pPACCUYNTAHHON CyMMe, UCIIOJb3YS [JIsT XPAHEHUsI CYMMBI TIepEMEHHYIO-
cymmarop (cM. riaBy 5):

sum = 0 #HauvaspHOE 3HaUeHMEe [IepeMeHHONM-CyMMaTopa
for n in range(l, 101):
sum = sum + n

print (sum)

Cxema paboThl HHCTPYKIMK for ¢ YUCJOBBIM MapaMeTPOM U IIPU KC-
MOJTb30BaHUM (PYHKIINY range () ¢ maroM 1 mokasana Ha puc. 6.1:

False

True

Teno nHcTpykymn

Cnepytowan <
WHCTPYKUMSA

Puc. 6.1

rje a — MapaMeTp UHCTPYKIIMH, 1.3 . — HaYaJbHOE 3HAYEHHE TTapaMeTpa
(B pyHKIIMU range () ), k.3. — KOHEYHOE 3HaUeHUe TTapameTpa (B pyHK-
AU range () ).

MOJKHO OTIpeIeNTNTh, YTO KOJTMUYECTBO TIOBTOPEHUN TeJia MHCTPYKITUN
JUUISI PACCMATPUBAEMOTO CJIydast PAaBHO:

(k.3. — 1) — H.3.+ 1 = K.3.— H.3.
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[ToaTomMy TOBOPAT, UTO IPU MCTTOIB30BAHIH MHCTPYKIINK for U QYHK-
U range () KOJUYECTBO MOBTOPEHMIT TeIa MUKIa usBectHo. C apyroii
CTODPOHBI, KOT/Ia U3BECTHO KOJIMYECTBO TOBTOPEHIH KaKUX-TO IEHCTBUI, B
porpamMMe yA06HO NCTTOIB30BATH HHCTPYKITHIO for.

31ech Xe 3aMeTUM, YTO IOBTOPEHUE JIEeHCTBUH B ITPOrPAMMUPOBAHIH
YacTO HA3bIBAIOT «HUTepalueii» (0T JATUHCKOTO ifteratio — IOBTOPEHNE).
Kpowme Toro, «<urepanueii» Ha3bIBAIOT TaKKe KasKI0€ 0maoeivHoe TIOBTOpe-
HUE TeJia ITUKJIA.

B xavectBe Habopa 3HAUEHUIT MTapaMeTpa MHCTPYKIUHU for, JUIsT KOTO-
PBIX TIPOBOJIUTCS TTOBTOPEHUE KaKUX-TO JIEHCTBUIT, MOTYT OBITH UCTTOJb-
30BaHBI TAKKE:

° HpOHSBOJIbeIﬁ Ha60p 3Ha‘-IeHI/II>'I (B TOM YHMCJI€ PAa3HOTO THUIIa, XOTA
TaKoe BCTPEYAETCSI PEJIKO):
for a in 10, 12, 18, 'ommu', 'mea', 'Tpu': #Ing Bcex
#IepeunCIIeHHbIX 3HAYEeHMNA
print (a)

* OT/IeJTbHbIE CUMBOJIBI BEJIMYUHBI TUTIA str (cM. TyiaBbl 4 1 11):

Pesynbrar ee
Mporpamma
BbIMOJIHEHUNA
s = 'JIOKOMOTVB' )i
for sim in s: #Iig Kaxmoro CHMBOJIA BEJIMUMHHL S )
print (sim) K
0
M
0
T
"
B
* 3JIEMEHTHI crucKa (cM. TiaBy 12):
Pesynbrat ee
Mporpamma
BbINOJIHEHNA
m=[1, 2, 3, 4, 5] 1
for n in m: #I1g kaxmoro umcjla B CHOMCKE M 4
print(n * n) 9
16
25

* ¥ CTPOKU TEKCTOBOTO (haiina (cm. TmaBy 14).

YuuTbIBag 9T0, MOKEM CJIEJIATh BAKHOE YTOUHEHUE — MHCTPYKINS for
[IPUMEHSIETCSI B IPOTPaAMMe, KOT/Ia KaKUEe-TO JIEHCTBIS TIOBTOPSIIOTCST 0Jist
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Hexomopozo natopa snavenuti (P IUCET, OTAETBHBIX CHMBOJIOB, CTPOK
u np.)’.

KoHTpOnbHbIE BONPOCHI

1. Yro Takoe «IUKJI»?

2. B kakux cjydasx MCIOJIb3YIOT HHCTPYKIMIO for? Kakos ee 06-
WY BUI?

3. UYro Takoe «mmapaMeTp MHCTPYKIUU for»? UTO TaKoe «Tei0 NHCT-
pykuuus»? I1o MOKeT ObITh UCIIOIb30BAHO B KAUECTBE MapaMeTpa
WHCTPYKITMH for?

4. Kax pomskna 6bTh 0hopmiieHa (GyHKIMS range () , €CJIU A€HCTBUS B
TeJie UHCTPYKIINHN for MOJKHDBI BBITTOJTHATHCA JIJII BCEX 3HAYCHUI:

a) ot 0 10 n (n > 0) ¢ marom, paBubIM 1;
6) or 4 110 k (k > 4) ¢ marom, paBHbIM 1;
B) ot 19 10 0 ¢ marom, paBabiM —1;
r) ot 18 1o 8 ¢ marom, paBHbiM —1.

5. MosxeT i1 TeJI0 MHCTPYKINHU for ¢ (DyHKITHEH range () MIPH Iare
U3MEHEeHUs MapaMeTpa, PaBHOM 1, He BBITTOJHUTHCS HU Pa3y?

6. Ckosbko pa3 OyeT BBITOJHITBCS TEI0 WHCTPYKIMH for CO
CJIEIYIONTIM «3ar0JIOBKOM» !

®* for a in range(l, 10):

®* for b in range (10, 20):

® for i in range(n, m): #(m = n)
3apaHusa
Omupenenure:
a) 3HaUEHMeE MapaMeTpa a M0cjie OKOHUAHUsE PAOOTHI CIIeyIOIIeit HH-
CTPYKIUU:

for a in range (10, 21):
print (a)
6) 3HaueHMe IapaMeTpa n IIocjie OKOHYAHM PAGOTHI CIeAYOIeil HH-
CTPYKIIUU:
m=[1, 2, 3, 4, 5]
for n in m:
print (n)
Ao Oyer BasKHBIN pe3yJ/ibrar, KOTOPBI HAZ0 YYUTHIBATD [IPH Paspa-

GOTKE IIPOTrPaMM.
7

[ToaTomy camy HHCTPYKIIMIO MHOT/IAa Ha3bIBAIOT «MHCTPYKIMUA for ... in»
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3aMeTuM TaK’Ke, YTO BO MHOT'MX S3bIKaX IIPOrPAaMMUPOBAHUS 3allpeliie-
HO WJIM HEe PEKOMEH/yeTCs B Tejle MHCTPYKIUU IIMKJIa MEHSATh 3HauYeHNe
ee mapametpa. B mporpammax ra Python ato gomycrumo, xotst Heo6xo11-
MOCTD B 3TOM BCTPeYaeTCs KpalHe peKo.

3apaun pnqa pa3paboTkm NnporpamMmm

1.

10.
11.

Harmeuarats «cTobukomM» KyObl Beex tenbix unces ot 10 10 b
(3Havenue b BBOAUTCS € KiIaBuaTypbl; b > 10).
Hareuatars TabJUIy COOTBETCTBUSI MEKIY MaccOd B (hyHTaxX U
Maccol B KMJIOTpaMMax /1715l 3Hadennii 1, 2, ..., 10 pynros (1 pynr =
453 1) B BUIE:

QyHTEI KrmyiorpaMMer

1
2

10
Hameuarars Tabuity yMHOKEHUsT Ha 7:

1 x 7 =7
2 x 7 =14
9 x 7 =263

Harreuaratsb Bce HeueTHble uncsa u3 natepsaia [10, 100]. Paspa-
GoTaTh /[Ba BAPUAHTA TIPOTPAMMBIL;

1) ¢ ucnoJsib30BaHWEM MHCTPYKITUY 1 f;

2) 6e3 NCmoIb30BAHMS HTON HHCTPYKITUH.

HareuaTats Bce HeueTHble IBY3HAYHbIE YHCIIA, Y KOTOPBIX TOCTE]T-
Has pa paBHa 3 niu 7.

Harmeuatatp Bce 1ieJible 4ncia OT a 10 b, KpaTHble HEKOTOPOMY
YUCIY C.

HarmeuaTats Bce fBy3HaUHble YUCIA, CYMMAa KBAIPATOB (P KO-
TOPBIX JesinTcs Ha 13.

Haiitu cymmy 12 + 22+ 32+ ... + n? npu 3a1aiHOM 3HAYEHUU 7.

Pexomenoayuu no evinoanenuro. VIcnosb3yiite mepeMeHHyI0-CyM-
MaTop (CM. riiaBy ).

[Ipu 3a1aHHOM 3HAYEHUN 17 > 2 BBIYUCIUTH CyMMYy 1 X 2+ 2 X 3 + ..
+(n—-1)xn.

OnpesesnTh CYMMY BCEX YeTHBIX TPEX3HAYHBIX UHCET.
OrnpesesTNTh KOJUIECTBO TPEX3HATHBIX YHCENT, CyMMa (P KOTO-
PBIX paBHA HEKOTOPOMY 3HAUEHHIO S.
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Pexomendayuu no svinoanenuro. Vcmonb3yiite mepeMeHHYI0-CUeT-
K (CM. TJIaBYy 3).

12. OnpenennuTh KOJIUYIECTBO BCEX TPEX3HAUHBIX UHCET, KPATHBIX
CEMU M Y KOTOPBIX CyMMa (P TakKe KpaTHA CEMU.

Hammmmure Takske mporpammy, KOTOpas BBIYMCASeT (akTopuasa 3a-
JAHHOTO TIEJIOTO TIOJIOKUTETHHOTO YNCTA 7, TO €CTh TPOU3BeIeHUE YUCesT
orlmon(1x2x3x..xn).

YacTHBIM ciydaeM WHCTPYKIINU for SBJISETCS BAPDUAHT, IPU KOTOPOM
BEJIMYMHA — TIApaMeTp B Tesie MHCTPYKIUK He ucnosbdyetcs. [lycts, Ha-
mpuMep, TpedyeTcst TOBTOPUTH Kakue-1o aeiicTsust 10 pas (Hanpumep, Bbi-
Bectu ipuBetcTBUE «IIpuBet!»). C yueTom cxembl Ha puc. 6.1 cooTBeTCT-
BYIOIIUI (DparMeHT MOKET OBITh 3aIMCaH B BUJIE:

for z in range (10):
print ('Ipueetr! ')
WJTH

for z in range(l, 11):
print ('lpmeer! ")

WJIH JIPYTUM TIOJOOHBIM CIIOCOOOM.

Buzgno, uto BesiunHA z B Tese UHCTPYKINU for HE UCIOJb3YETCT —
TIpY BBITOJITHEHUN MHCTPYKIIMN OHA UTPAET POJIb CHETUYMKA YHCJia TTIOBTO-
peHuii.

[pyruM pacnpocTpaHeHHBIM ITPUMEPOM SIBJISIIOTCS TPOTPAMMBbI peliie-
HUA 3aj1a4d, B KOTOPBIX HAJ0 BBECTU C KJaBUATYPbI, a 3aTeM 0OpaboTaTh
3HAYEHUsI HECKOJIbKKX Yncesl (HalpUMep, OIPEAEIUTh CYMMY YKCeJI, MaK-
CUMAaTbHOE/ MUHUMAIBHOE YMCJIO WJIN €T0 TIOPSIAKOBBIM HOMep 1 T. 10.)8,
B HUX UCIIONB3YeTCs Clefyouii (hparMeHT:

for nomer in range(n): #n - ofumee KOJIMUECTBO UMCETI

a = float (input ('Beemure ouepenHoe umcjo '))
#006paboTka 3amaHHOTO 3HAUEHMS UKCia a

SIIer TaKXe BeJIMUYNHA nomer B TeJe MHCTPYKIIMHU for HE HUCIOJb3Y-
€TCA.

3apaum anga pa3paboTkm nporpamm
1. Hamewarats psj uncen 20 B Buje:
20 20 20 20 20 20 20 20 20 20

2.]3HB€CH1HaSKpaH]HO60€SaHaHHOGQHCHO]HO60€33HaHHOGQHCHO
Ppa3 B BU/I€, aHAJIOTUYHOM ITIOKa3aHHOMY B Hpezlbmymeﬁ 3aziade.

8 TlogpobHo Takue 3a/1aun paccMoTpenbl B rase 10.
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3.

4.

JlaHo 11e10€ YmcesIo n M BelecTBeHHOe YncIo a. Haittn ux mpous-
Be/ieHNe, He UCTIONb3YsI ONEePAIUI0 YMHOKEHHUS.

JlaHbl BelecTBEHHOE YICJIO a M T[eJI0€ YUCJIO n. BEIYUCaNTSD a®, He
WCTIOJTB3YSI OTIEPAINIO BO3BEICHIIST B CTEIICHb.

Onmokerounas ameba Kaxkible 3 daca JAeTUTCS Ha 2 KIETKH.
OnpeaenuThb, CKOJIBKO KaeTok Oyer uepes 3, 6,9, ..., 24 yaca, eciiu
HepBOHAYAIBHO Oblja ofiHa ameba.

Hauas TpeHUPOBKH, JIBIKHUK B IEPBbI JeHb 1pobekan 10 k.
Kaskprit ciemytonuii genn oH yBemansad mpober va 10% ot mpo-
Gera ipeprayero ams. OmpeneuTs mpoder TbIKHUKA BO BTOPOH,
TPETHHi, ..., IECATHII IeHb TPEHIPOBOK.

Opyrue 3apaHusa Ha pa3paboTKy nporpaMmm

1.

IMocnepoBatenprocTh DubGoHAUYN 06PA3yETCs TAK: TIEPBbIT U BTO-
POIi WIEHBI TIOCIEIOBATENbHOCTU PABHBI 1, KAKIBIN CIIEAYIONINIA
paBen cymme aByx npeapiaymmx (1, 1,2, 3, 5, 8, 13, ...). Cocrasbre
MporpaMMy It HAXOXKAEHUS 3-T0, 4-T0, ..., 10-T0 uIeHOB mocieno-
Barteaproct Dubonayun.
Kommenmapuu x eoinonnenuro
Wcrnob3yeM B mporpaMMe CJeyionue OCHOBHbIE BETMIHHBI:
* ocher — OUEPEHON PACCUNTHIBAEMBIH YJI€H TTOCTEI0BATEh-
HOCTH;
* pred — 4ieH TOCJAEIOBATENLHOCTH, TIPEIIECTBYIONINI ove-
PEHOMY UJIeHYy;
* predpred — 4ieH TOCJTEA0BATETHHOCTH, TIPEANIECTBYIOMINI
YJIeHY mpe.
CHauayia nmeem:

pred =1
predpred =1

3aTeM paccuMThIBAeM OYepPeHOM (TPETHil) 2JIEMEHT:

ocher = pred + predpred

I1ocJIe 4ero «roTOBUMCA» K pacyeTy CJIeAYIOIIero sjieMeHTa. Hns
9TOTO U3MeHsIeEM 3HaYeHUsl pred U predpred. Kaxoii u3 ABYX Ba-
pHaHTOB«HOHNHDBKH»HpaBHHbHHﬁ:

predpred = pred

pred = ocher
N
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pred = ocher
predpred = pred

— peainre CaMOCTOSATEJbHO’.
[Toce aToro onpesensieM ocher:
ocher = pred + predpred

UT. I
MoskHO UCTI0JIB30BATh MHCTPYKITUIO for.

2. B mpuBesieHHBIX TOJBKO UTO (PparMeHTax MPOrpaMM TIOCTIe/HIE
paccunTaHHble 3HAYEHUS BEJIMYNH pred U predpred He UCIOJTB3Y-
forcst. CocTaBbTe MPOTpamMMy JIJIsT HAaXO0XKIEHWST n-TO 4JeHa 1mocJe-
nosaresibHocT DubOHAYYM, B KOTOPOH 9TOT HEAOCTAaTOK Oy/er
ycrpases. [IpuHgaTh, uton > 4.

Paspaboraiite Takyke TPOTPAMMBI TSI TOCTPOEHNUST € TTOMOTIIBIO MCTTOJI-
HUTEJIS «deperaxay (CM. JONOJTHEHNe B TJIaBe 2) cieyomux Guryp:
a) KBa/para;
6) TPaBUIBHOTO MIECTHYTONbLHUKA,
B) PaBHOCTOPOHHETO TPEYTOJbHUKA;
r) npaBUJIbHOTO 12-yrojbHuKa;
1) TpaBUIBHOTO 20-yroabHUKA.

Wcnonb3yiiTe MHCTPYKIINIO IIMKJIA for. YTOJ ITOBOPOTA «Ueperaxus B
3agayax 0)—[1) yCTAHOBHUTE CAMOCTOSATEIBHO.

I/IHCprKI_[I/IH for MOXET 6I)ITI) HCITI0JIb30BaHa B IIporpaMme /1JiA 0680-
IeyeHumuAa HeKOTOpOI;'I Haysm“’, €CJIN B €€ TeJie 3allncaTb HEKOTOPbIE YCJOB-
Hble (HeucIoJb3yemble) nHCTpyKIun. Harnpumep:

for z in range (40000000) :
a=20
TTpoMOKUTEIBHOCTh Tay3bl OyeT 3aBUCETh OT OBICTPOAEHCTBUS

KOMITbIOTEPA 1 OT KOHEYHOT'O 3HAYECHNA ITapaMeTpa NHCTPYKIINU.
9

B T0 ke BpemdA eCiin Jisd U3MEHEHUA 3HAYEHUI predpred WM pred MCIIOJb30BaTh MHO-
JKECTBEHHOE TIpHcBanuBaHue (CM. riiaBy 4), TO IOPSJIOK 3aICH MUMEH 3THX IIePEMEHHBIX
HE BaKeH:
for k in range(...):
ocher = pred + predpred
predpred, pred = pred, ocher
NI
for k in range(...):
ocher = pred + predpred
pred, predpred = ocher, pred

10 B Python umeercs crienuasibhas pyHKIMS sleep (), obecreunBaonas MPUOCTAHOBKY
BBITIOJTHEHHS IPOTPAMMBI Ha 3a/[aHHOe YNCJI0 CeKyH/[ (HarpuMep, sleep (3) ). Ona sABys-
eTCs oJIyCTaH/[apTHOM (CM. ry1aBy 4).
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3agaHue

IMoxGeprTe HA CBOEM KOMIIBIOTEPE TAKOE KOHEUHOE 3HAYEHST TapaMeT-
pa MHCTPYKIUHU for, IPU KOTOPOM B ITporpaMMe Oy/IeT naysa IInTeIbHO-
CTBIO IPUMEPHO J CEK.

6.2. UHCcTpyKumMa while

MosKHO cKa3aTh, YTO PACCMOTPEHHAS /10 9TOTO MHCTPYKIUS (ITUKJI) for
HCTIOJIb3YETCS B TIPOTPAMME, KOT/Ia U3BECTHO KOIUYECMBO NOSMOPEHUL Ka-
KUX-TO JCHCTBUI WIN U3BECTECH HAOOP 3HAUEHUTL, JUIST KOTOPBIX JOJIKHBI
BBITIOJIHATHCS OBTOPSIIONIHEcs AelicTBus. OaHako aTa mHbOPMaIus Mpu
paspaboTKe MporpaMM He BCerja M3BeCTHA.

PaccmoTpumM psiz 3az1ay.

3adaua 1. Jano uncio 923451, IoayunTs Ha SKpaHe:

92345

9234

923

92

9

0

IqHCprKHHH print(% BbIBO/IANIME Ha 9KpaH KOHKPETHbIE 4YMCJa 1

nudpst (print (9234), print (9), print(9, 2, 3, 4, sep = '')
nrT. H.), He€ UCITI0JIb30BaTb.

Pewenue

Kak, nmest mepemernyio n = 923451, mosyuurp yuciio 92 345, To ecTb
oT6pocuTh MocsieaHon nudpy uncaa n? OTBeT — pasiesinTh n HAIEIO0
Ha 10. A uncio 9234? — pasgenuts n Hareso Ha 100. YauTteiBas aTo, Mo-
JKEM COCTaBUTbH MTPOTPAMMY PelleHus 3aaun:

n = 923451
print(n//10)
print(n//100)
print(n//1000)
print (n//10000)
print(n//100000)
print(n//1000000)

MoO3KHO TaksKe CKasaTb, UTO /Il PpellieHns 3ajadi HysKHO 6 pa3 oTOpo-
CUTD MOCJEIHION 1Py MEHSIONETOCS YUC/Ia, Ha4abHOE 3HaUeHe KO-
TOpOro paBuo 923451, 1 BBIBOAUTH MOJIYIEHHOE YHICJIO0 HA IKPAH:

n = 923451
n =n//10
print (n)
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n =n//10
print (n)
n =n//10
print (n)
n =n//10
print (n)
n =n//10
print (n)
n =n//10
print (n)
TO €CTb MOKHO HCITIOJIb30BAaTh MHCTPYKIIUIO ITUKJIA for:

for k in range(6):
n =n//10
print(n)

HpezmaraeM YUTaTEJIAM CaMOCTOATEJbHO PEHINTD CJICAYIONYIO 3a/1a1y.

3adaua 2. Jano uncio 923451, Tlosyuuts Ha SKpaHe:

23451
3451
451
51

1

0

WucTpykiun print (), BBIBOJSIINE HA 9KPAH KOHKPETHBIE YUCIA U
udpsl (print (3451), print (1) ¥ T. IL.), HE UCIIOJIb30BATh.

3adaua 3. [lano HaTypajbHOe (1ieJ10€e MOJ0KUTEbHOE ) yncio n. Ornpe-
JIEJIATD KOJIMYECTBO (P B HEM.

Wpes pemenus takasi.

HysxHO MHOTOKPATHO OTOPACHIBATH OJ(HY U3 UMD U IIPU KaXK/IOM IIare
«0TOpaCchIBaHUsI> YBEJIMUMBATH 3HAUEHME [TEPEMEHHOI-cueTunKa Ha 1.

Kaxyro nndpy 3aianHoro uncaa MoxkHO oto6pocuts? OTBET CliefyeT U3
petenust 3agaun 1 — moceario0!!.

CiiezioBaTesIbHO, 171 PENIEHUS 33/[a4d B TPOrpaMMe HaJl0 MHOTOKPAT-
HO BBITIOJIHUTD CJIEIyTOTNe TeiCTBUS:

1) orbpocuts nocreanion nudpy YnucIa;
2) yBeaumuyuThb cueTuuk Ha 1.

Ho ckosbko pas Hajio MOBTOPUTH yKa3aHHbIe jlelicTBus? — Heunssect-
HO. VIMEHHO B TaKMX CJy4asiX U IPUMEHSIETCSI MHCTPYKIUS whi le.

PaccMoTpuM ee 0COOEHHOCTH.

OO6muMil BUJ MHCTPYKIIUU:

while <ycisoBue>:
<Tejyl0 MHCTPYKLAN>

1 Jla or6packiBanms epBoit MdpPbI HEOOXOAMMO 3HATH, CKOJIBKO UMD B 3alMCH YNCIIA,
a 3TO HEeM3BECTHO.
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rjae <ycsopme> — ycaoBue, ITpru KOTOPOM BBITIOJIHAETCS <TeJjyi0O MHCTPYK-—
I,
CxeMma, WLTIOCTPUPYIOIAst paboTy HHCTPYKIIUK while:

False
Ycnosue

A

Teno NHCTPYKUn

Cnepytowjan
MHCTPYKUUA

A

Puc. 6.2

[IpuBeziem 1ose3HOe MPaBUIIO, € TOMOIIBIO KOTOPOTO MOXKHO YCTaHO-
BUTb yCJIOBHE, 3AITUCHIBAEMOE B TAKON MHCTPYKITUU:

1) HEOOXOAMMO OMPENETUTh YCIOBHE, TPU KOTOPOM HeAb3si WJIH
He HYIICHO TIOBTOPSATD JICHCTBUS;

2) 3amucaTb B MHCTPYKIMIO while YCJI0BHE, TPOTUBOIIOIOXKHOE Hali-
JICHHOMY Ha IIPe/IbIIYIIeM aTarle.

[IpumennTesbHO K 3a/1a4e 3 (CM. BbITIEe) MHCTPYKINS while odopmis-
eTcs CJIeY oM 00pasoM:
while ?
#0TbpaceBaume nocjyenHen umbpel umcsa n
n =n//10
#YBeMuyeHre 3HAUEHUs [NePEeMEeHHOMN-CUeTUurKa
k=%k+1

Ytobbl OMpPENEUTh YCIOBHE, 0003HAYEHHOE CHMBOJIOM «?%, BCIIOM-
HUM TIPUBEJIEHHOE YyTh BbIIIE NPABUIO. MBI JOJKHBI IPEKPATUTH BCE
neiicTBuUs, Koran == 0 (cM.3agauy 1), 3HAYNT, yCIOBUE, 3aMIUCHIBAEMOE
HocJie CJI0Ba whi le, IOJBKHO ObITh TAKUM: n > 0 (OTPHUIATEbHBIM 3HAYE-
Hue n ObITh He MoxkeT). CieoBaTeIbHO, MOKeM 0(hOPMUTH (hPArMEHT TaK:

k=0

while n > 0:
n =n//10
k =k + 1

Komeuno, B janHom cjiydyae yCJIOBUE, 3alIMChIBAEMOE B IIPOrPpaMMe I10C-
Jie ¢JIoBa while, MOXHO ObLIO OIIpEAECINTh, U HE MCHOJb3Yys IIPUBE/CH-
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HOTO TpaBuJa. B psjie cayyaeB MCKOMOe yCJIOBHE He Tak 04eBUAHO. BoT
MIpUMep 3a/1aUH.
3adaua 4. [laHbl 1Ba HATYPATbHBIX uncyia. PazpabotaTh IporpaMmy st
onpesenenns Haudosbiiero obuiero geanrens (HO/D) sagaHHbIX dynce)l.
Pewenue
Haiit HOJI nByX HATYpPaJbHBIX YHCEN MOKHO Pa3HBIMU CIIOCOOAMU.
JIydImim U3 HUX SBJISETCS NCTIOJb30BaHue asropuTMa EBkimia, Ha3BaH-
HOTO TaK B YeCThb €ro aBTopa — JipeBHerpedeckoro Maremartnka I11 Bexa 1o
Harreil aper. CyTh aJITOPUTMa MOKHO U300Pa3UTh CXEMOI:
=HO/(a — b,b) npua>b
HO/l(a,b) =HOI(a,b —a) upub>a
=a (uu b) npua==b
Harmpumep, cormacho cxeme:
HO/1(26,18)=HO/I(8,18) =HO/I(8,10) =HO/I(8,2) =HO/1(6,2) =
HO/l(4,2) =HO/(2,2) =2.

Anamm3s mokaseiBaeT, 4To /i HaxoskaeHns HO/l Hy>KHO MHOTOKpaTHO
BBIYMTATh 13 GOJIBIIErO U3 JBYX YHCEJ MEHBIIEE, TIPYEM KOJTUIECTBO 110-
BTOPEHUIT HEM3BECTHO, TO €CTh CJIEAyeT TPUMEHUTh MHCTPYKITUIO while:

#BBOI umcest

a = int (input ('3amanTe nepsoe umcio '))
b = int (input ('3apaiiTre BTOpPOE uMcio '))
#Onpenenenue HOI
while ?
if a > b:
a=a->b
else:
b=>b-a
HO = a

#BHIBOI pesyJibTaTa
print ('HOO paBeH', HOI)

Yro0bl OIpPENeNUTh yCIOBUE, 0O03HAUEHHOE CHMBOJOM <2, TAKKe
BCIIOMHUM TIPUBEIEHHOE BBIIIIE TIPaBUI0. Koria Mbl JOJIZKHBI TIPEKPATUTD
netictus? CorsacHo asroputmy EBkina, Koria a == b. 3HAUYUT, BMECTO
BOIIPOCUTEIBHOTO 3HAKA JOJKHO ObITh 3allMCAHO YCIOBUE a != b.

3agaHusa

1. TlomymaiiTe, yeM B 1ocJe/Hel TPOTpaMMe MOXKHO 3aME€HNUTh MHO-
FOKPATHBIE BbIUMTAHUS MEHBIIEr0 Y4ncia U3 OOJIbIIEro, Korjaa a
MHOI0 60JIbllle b WK KOrJa b MHOrO OOJIbIIE a, HAlPUMEP HPU

== 348,b == 6.
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2.

[Tomymatite Ha Bomrpocamu:

1) MoeT s Teso MHCTPYKIMU while He BBIMOJHUTHCS HU
pasy?

2) MOKET JIF TeJIO MHCTPYKIIUK while BBITOJHATHCS OECKOHEYHO
(M 10 TOTO MOMEHTA, KOT/Ia TI0JIb30BaTe/b MTPEPBET BHITIOJ-
HeHUe OJIHOBPeMEeHHBbIM HaskaTueM Kiasuin <Ctrl+C> win 3a-
kpoet okHo Python Shell)?

3apaum anga pa3paboTkm nporpamm

1.

w

10.

11.

BeiBecTr Ha 9KpaH HATYPaJIbHbIE YNCJIA, HE [TPEBbIIIATONIIE 3a/[aH-
HOTO uKca n. VIHCTPYKIIUIO for He UCIIOIb30BATh.

Hamneuarars Bce HeueTHble uncsia u3 unrepsasa [10, 100]. Un-
CTPYKIIMIO for HE UCIOJIb30BATh.

[lano marypasbHoe uncsuo. OnpeneauTb CyMMy ero nudp.
HareuaTats Te HaTypasibHble YUCIa, KBAPAT KOTOPBIX He IPEBbI-
IIAEeT 33[aHHOTO YKCJIA n.

[lano uucio n. I3 gucen 1, 4, 9, 16, 25, ... HanleyaTaTh Te, KOTOPbIE
He [IPEBBIIIAIOT n.

Harmrewaratp yncaa 1.0, 1.5, 2.0, ..., 13.5. MHCTpYKIHNIO for He HMC-
0JIb30BATb.

1
Jano uncno a (0 < a < 1). Usuucen 1, —, —, ... HarleyaTaTh Te,
2

1

KOTOpbIE HE MEHbIIIE a. 3
1 1

Harnouncnoa (1 < a < 1,5). Usuncen 1+—, | +—, ... HaTleyaTaTh

Te, KOTOPbhIE HEe MEHBITIE a. 2 3

Kommenmapuii k eoinonnenuro
1 1 . 1
Yucna 1+—, 1+—, ... npeacraBistior coboii cymmy 1+ — (n =2,
n

3, ...) 1 06pasyT yOBIBAMIIYIO TOCTEI0BATETBHOCTD.

Jlama mocemoBaTeIbHOCTD unices. B neit unciao 0 — eguHCcTBEHHOE
1 mocjeHee. BBectn Kaxk0e 4ncIIio, a 3aTeM HalleyaTaTh e€ro Ha
sKpate (¢ cooOUeHNeM 'Bel BBEsNM uncyo: ').

Jlana 1mocsiezoBaTeNbHOCTh BeNeCTBEHHbIX uuces. OnpenennTs
KOJIMYECTBO UHCEJI, TIPeANecTBYIOMux nepsomy uncay 0. Hucona,
caenytone 3a yncaoM 0, BBOAUTD B TPOTPaMMy He HYKHO.

Jlana mocJsie1oBaTeIbHOCTD 1eJTbIX uncelt. [lepBoe unciio B mocJie-
JI0BaTeIbHOCTH HeueTHoe. HailTn cymMmy BcexX WYIUX TOAPSIT B
Havajie TOCAeI0BaTeIbHOCTH HEUYETHBIX unces. MHCTPYKIHio 1f
HE UCII0JIb30BaTh.
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12. IIaHa IIOC/IeJOBATECJIbHOCTD II€JIbIX M3 n IICJbIX YMCEJI, B HadaJje
KOTOpOﬁ 3allCaHO HECKOJIbKO PaBHbIX MEKAY c000li 2J1eMEHTOB.
OHpelIeJII/ITI) KOJIMYECTBO TaKUX 3JIEMEHTOB ITOCJIEJOBATEJIbHOCTH.
I/IHCprKHI/IIO if He UCIO0JIb30BaTh.

WHCTPYKIUS while TakkKe MOKET ObITh MCIIOJb30BaHA B TPOrPaMMe
1ist oGectiedeHnst HeKOTOPOoIi iaysbl B pabore riporpammbl. CocTaBbre co-
OTBETCTBYIOIINN BAPHAHT TIPOTPAMMBbI CAMOCTOSITEIBHO.

OG6pariiaeM BHUMaHHE Ha OJHY OCOOEHHOCTb PaGOThl WHCTPYKIMU
while. Kak caemyer u3 puc. 6.2, ycjoBue IpoBepsieTcst TOJIbKO neped Bbi-
[OJTHEHMEM TeJjla MHCTPYKIINH, HO He MTPOBEPSIETCS B MIPOIIECCE BBITIOIHE-
Hust. Heyder aT0T0 00CTOSTEIBCTBA MOKET TIPUBECTH K ommnbkam. OueHb
HATJISITHO 9TO MOKHO IIPOJEMOHCTPUPOBATh B CJEAYIONIEH 3aaue ¢ uc-
noJiauTesieM «Po6ots.

3adaua. «PobOT», HAXOSIIIEICS Ha MOJIe M3 KJIETOK U YMEIIIUI mepe-
METIAThCS HA OIHY KJIETKY BJIEBO, BIIPABO, BBEPX UJIU BHI3, HAXOIUTCS B
kaetke A (puc. 6.3) 1 BBITOTHSET (DPArMEHT MTPOTPAMMBL
while cHu3y cBOOOOHO:

BHU3
BHU3

A,
B*
cV
D}

Puc. 6.3

ITpocaeam pabGoTy HHCTPYKITUH COTJIACHO cXeMe Ha puc. 6.2.

1. UcxoxpHoe nosoxkenne — «Po6or» B Kietke A. TIposepsiercst yc-
JIOBUE CcHU3Y CBODOOIOHO — OHO MCTUHHO — BBIIIOJHUTCSI TEJO UH-
CTPYKIIUN while, U «PoboT», cMeCcTUBIINCH ABAXK/bl BHU3, OKa-
sKeTcs B kietke C.

2. OnsaTh MpoBepsIeTCst YCJIOBUE chmzy CBOGOAHO — OHO TaKKe MC-
TUHHO, 1 HAYHETCA BBIIIOJIHEHNE TeEJa WHCTPYKIUUN — <<PO6OT>>
CHaYasia CMECTUTCS B KJIeTKy D, HO BTopast HHCTPYKITUS BHMS BbI-
HOJHUTHCS He cMOsKeT (1ogBuTes coodienue 06 ommoke).

Koneuno, «PobGot» — ycJaoBHBIH ucnoguutesib. Ho aHajiorHdHbIe
CUTYyaIMU MOTYT UMETb MECTO B «HACTOSIINX» KOMIIBIOTEPHBIX IIPOTpPaM-
max. [TomuuTe 06 9TOM!
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AdononHeHuve 1

WMucTpykimio while Ha3bIBAIOT «MHCTPYKITMEH IIUKJIA C TIPELyCIOBH-
€M», WJIN IIPOCTO <«I[UKJIOM C IIPEAYCJOBUEM», IIOTOMY YTO IIPOBEPKA yC-
JIOBUSI TIPOBOJIUTCS CHAvaJIa, /10 BBITIOJHEHNS Teja UKJa (CM. cXeMy Ha
puc. 6.2). VIHbIME CJIOBaMU, AE€HCTBUST TOBTOPSIFOTCS, MOKa COOJIIOAAeTCsT
3a/laHHOE yCJIOBHE.

YacTo HYKHO npexpamumys TOBTOPEHUS, KOT/Ia CTAHOBUTCST NICTUHHBIM
HEeKOTOpoe ycjoBre. Bo MHOTHX $3bIKax MPOTPAMMHUPOBAHUS B TaKWX
CITy4JastX MCIIOJb3YeTCs TaK HA3bIBAEMBIH «IIMKJI C TTOCTYCIOBUEM», B KO-
TOPOM YCJIOBHE TIPOBEPSIETCS 10CI€ BBITTOTHEHUS TeJla IUKJIA. ITO 3HAYNUT,
YTO JIEHCTBUS B TeJie WHCTPYKITAW ITUKJIA TIPUA 3TOM BBITIOJTHSIOTCS KaK M-
HUMYM OJIMH pa3. Takas cuTyalus moje3Ha, HalpuMep, B CIydasix, KOor-
Jla Hy>KHO TTPOBEPUTH MPABUJIBHOCTH BBOJMMBIX B TTPOTPAMMY 3HAUEHUH.
Hampuwmep, B mporpamme HaxoxXIeHWST KOPHEH KBa[PATHOTO YPaBHEHUS
ax’ + bx + c = 0 TOJH30BATETh MOKEH 33/1aTh KOI(DDUIIUEHTHI a, b 1
c, TIpU 9TOM K02 UINEHT a He A0JIKeH OBITH paBeH HYJIIO.

B asbike Python HEeT I[UKJIA C IIOCTYCJI0BUEM, HO €r0 MOJKHO OPraHu30-
BaTb C TOMOIILIO ITUKJIA while TaK:

print ('3amaniTe 3HaueHme ko3dduIIMeHTa a ypaBHeHUs:')
a = float (input())
while == 0:
print ('KosbdmumeHT a He HoJrkeH OBITh paBeH HyJo!')

print ('3amaniTe 3HaueHre ko3dduiIMeHTa a ypaBHeHUs:')
a = float (input())

ITonmn3oBaTennb IIporpaMMbl BBOJIUT 3Ha4YeHHE KO3@XDHHH€HT3 a, n
B Ciiydae BBOHa(HHH6OQHOFO 3HAYCHUS JIEMCTBUS HOBTOpHKﬁCH.ECHH
BBEJIEHHOE 3Hau€HUe IIPpaBUJIbHOE, MHCTPYKIUA while 60JIbIle BBIIIOJI-
HATHCS He OyzerT.
()ﬂHaKOHpHBeHeHHbﬁiBapHaHTO@OpMHeHHHHeOHEHbXOpOHLHOTOMy
4YTO HaM IIPUIIJIOCH /IBa pa3a HallUCaTb JABE€ OJHU W T€ K€ MHCTPYKIHUHU.
MoxHo TIOCTYIIUTDb MHa4e:
while True:
print ('3amaritTe 3HaueHMe ko23ddMLMEeHTa a ypaBHeHMs:')
a = float (input ())
if a !'= 0:
break

ITyKJ1, KOTOPBIN HAYMHAETCS € 3ar0J0OBKa while True, OyIeT BBIIOJ-
HATbCS OECKOHEYHO, MOTOMY YTO YCJIOBUE True BCErla MCTUHHO (CM.
puc. 6.2). BoliiTt 3 TaKOTO IUKJIA MOXKHO TOJIBKO C TIOMOIIBIO CIEIUAIb-
HOI MHCTPYKITNHU break (ZI0CPOYHBII BBIXOJ U3 IUKJIA). B 1anHOM ciryyae
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OHa cpa60TaeT TOTrda, KOra CTaHET NCTUHHDBIM YCJIOBHE a !'= 0, TO eCThb
TOr'la, KOT/la ITOJIb30BaTEJ/Ib BBEJIET AOITYCTUMOE 3HAYCHUE.

KOHe‘-IHO, WHCTPYKIMA break MOXeET 6I)ITI) IIpUMEHEHa U JJIsI JOCPOY-
HOTI'O BbIXO/la U3 I[UKJa for. ITO leO6HO J€JaTh, HAlIpUMED, B 3a/la4ax
TTOMCKa HEKOTOPOTO 3a/[aHHOTO 3HAYCHUS B Ha60pe 3HaueHnil. B takux
CaIyYastX MHCTPYKIMS for 0(hOPMIISIETCS CAESAYIONMM 00pasoM:

for <Bcex sHaveHwmsr B Habope>:

if <ycroBme nomcka BHAYEHMUS> WCTUHHO:
break

B cienymomux riaaBax MUK for ¢ MHCTPYKIUeEH break OYAeT UCIIONb-
30BaTbCsI 4acTo.

KoHTponbHbIE BONPOCHI

1. Tlouemy MHCTPYKIINIO while HA3BIBAIOT «IIUKJOM C ITPETYCIOBH-
emM»?

2. B 4em 0CcOGEHHOCTD TPOTPAMMHOM KOHCTPYKITAH, KOTOPYIO Ha3bi-
BalOT «IIMKJI C IIOCTYyCa0BUeM»? Kak Takoll IIUKJI MOKHO OpraHu-
30BaTh B porpamme Ha Python?

3. Jlns gero mcmosb3yeTcst MHCTPYKINS break?

3agaHua

1. TloxmroroBbre hparMeHT MPOrpaMMbl, B KOTOPOM IOJIb30BATEDb
JIOJKEH BBECTH YeTHOe yucyio. B ciryyae BBOJIa HEUETHOTO YMCIa
Ha 9KPaH JOJIKHO BBIBOAUTHCS coobIIeHre 06 oNMOKe, MocJe 4ero
JEHCTBUS TOJIKHBI TOBTOPATHCS /10 BBOJIA TPABUJILHOTO 3HAUYCHUS.

2. IlomroroBbTe (bparMeHT IMPOrpaMMbl, B KOTOPOH IOJIH30BATEID
JIOJIKEH BBECTH YCTAHOBJIEHHBIH MapoJib B BUJE IEJOTO YHUCIA.
B cayyae BBOa HENTPABUIIBHOTO MAPOJS HA 9KPAH TOJIKHO BBI-
BOZIUTHCA coobIenune 06 ommbKe, Mocae 4ero ACHCTBYS JOKHBI
MOBTOPSATBLCS JI0 BBO/IA TPaBUIbHOTO 3HaueHud. [locse atoro na
9KPaH JIOJIZKHO BBIBOJAUTHCS HEKOTOPOE TIPUBETCTBHE.

3. IomrortoBbre (hparMeHT TPOTPAMMBI, B KOTOPOM [IOJIKHBI BBO-
nuthest 10 urcen. Eco 6yet BBeieHo umncesio 0, BBOI OJIKEH TIpe-
KPaTUTBCS.

Opyrue 3agaum ang paspaboTKu nporpamMmm

1. BeIBecTH TepBOe HATYPATBHOE YHCIIO, KBAIPAT KOTOPOTO HObIIe
3alaHHOTO 3HavYeHust n. VI3BecTHO, UTO 910 "ncio He 6ombime 100.
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Kommenmapuii x svoinonnenuro

37ech, B OTIMYME OT 3a4a4u 4, TPEIOKEHHON [Tt pa3paboTKu
MPOTPAMM, BBIBOJIMTH HAMO TOJBKO OHO UHCJIO, KOTOpoe Oymer
YIOBJIETBOPATD 3aJJaHHOMY YCJIOBHUIO, T10CJIe Yero pacCMOTpEeHHe
YuceJl IIPeKPaTUTh.

2. Janouncno a (0 < a < 1). M3 ygucen 1, l, , ... HATH TIepBOe
2

4YUCJI0, KOTOPOE MEHbIIIE a.

W | —

6.3. NpeobOpa3oBaHue ogHOM
MHCTPYKLUM LMKNA B APYrYIO

Yacto B mporpammax’? HeOOGXOMMO 3aMEHUTD OJHY HWHCTPYKIIHIO TIHKJIA
(for i while) Ha aApyryio. O6Cy MM, BCErjia i 9T0 BO3MOKHO.

Ecan npoananmmsupoBath cxemy Ha puc. 6.1, TO MOXKXHO yBUETD, YTO
JUTSE THCTPYKIUU for:

1) m3BecTHO 3HAYEHUE BEJIMUUHDI & /10 HaYasa BBIITIOJIHEHUS TeJia MH-
CTpyKInU (a == <HaAYanbHOE SZHAUYCHME>);

2) BeJUYMHA & YBEJIMUYUBAETCS C IaroM, papubiM 1 (B ob1ieM ciydae
JTOT 11T U3BECTEH — OH 3a/[aeTcs B YYHKIIMK range () );

3) ycaoBueM OKOHYAHS PAOOTHI UHCTPYKIUY SIBJISIETCST 2 == <KO-
HEeYHOE 3HayveHMe>.

ITO 03HAYAET, YTO MBI 3HAEM HayaJbHOE 3HAYCHHE T1apaMeTpa, 3HaeM,
KaK OHO MEHSETCS U [IPU KaKUX ero 3Ha4YeHUAX Ha/l0 IIOBTOPSTDH TEJIO IIUK-
Ja'3, To ecTh MOJKHO BMECTO HHCTPYKIIMU for MCHOJIb30BATH UHCTPYKIHIO
while.

Hanpuwmep, npuBenienHsri B mynkre 6.1 parmenT ¢ nHCTPYKIHEi for:

for a in range (10, 21):
print (a)

MOXGH)SaMeHHTbIHlCﬂeﬂyKHHHﬁI

a = 10

while a != 21:
print (a)
a=a+1

A Hao60poT — MOKHO JIM MHCTPYKLMIO while 3aMeHUTh Ha for?
BenomuuM 33124y 0 KoamdecTse 1udp HeKOTOPOTO HATYPAJTBLHOTO YUCTA:

2" Hanpumep, B porpaMMax, B KOTOPBIX HCTIONb3YIOTCS CIMCKH (CM. TaBbl 12—13).
13" CoorsercTayioliee ycjaoBue OyeT MPOTHBOIONOKHBIM YCJIOBUIO OKOHYAHUs paboThi
LUKJIA for.
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k=0

while n > 0:
n n//10
k k + 1

B nanHOM cirydae KoJimyecTBO TIOBTOPEHUN Tela WHCTPYKINU while
Hen3BeCcTHO (OHO PaBHO KOJIMUECTBY 1P BBEJAEHHOTO YNCJIA, TO €CTh 3a-
BUCHUT OT MCXO/IHBIX JJAHHBIX ), TO €CTh MBI HE MOJKEM ITPUMEHNTh NHCTPYK-
o for? MHorzaa ato Bo3MoskHO. Harpumep, BMecTo hparmenTa

n=1
while n <= 31:

print(n * n)
n=mn+2

MOJKEM HallCaTb B IIpOI'paMMe:
for n in range(l, 32, 2):
print(n * n)
I/ITB.K, CXeMYy, WIJIIOCTPUPYIONIYIO BO3MOKHOCTb 3aME€HbI OZ[HOfI NUH-
CTPYKIIMU ITUKJIa Ha /IPYTYIO0, MOKHO ITPE/ICTaBUTH B BU/IE:
o)

4—
for while

Ia
Puc. 6.4

Bov1600: B HEKOTOPBIX CJIyYasiX JIJIsT PeaTU3aI[ui TTOBTOPSIIONIIXCS JIei-
CTBUII B MporpaMme MOXKET GbITh MCMOIb30BaHa J006ast U3 JBYX PasHO-
BUIHOCTEN MHCTPYKIUY NNKJA (for WM while), B MHBIX — TOJBKO OHA
(MHCTPYKIHS while).

Mpumeyanune. CoenaHHbI BbIBOA, CNPaBEANVB ANS Cyyasi, KOraa B MHCTPYK-
umn for 3anucaHa GyHKuMa range () . Mpu gpyrux BapmaHtax opopmMaeHns
MHCTPYKUMU for (CM. NYHKT 6.1) 3aMEHUTb €€ Ha MHCTPYKLUMIO while HeNb3s.

Bunmanue! Haunnatoniye nporpaMMHCTDI, 3aMeHSIST HHCTPYKINIO for
Ha MHCTPYKIUIO while (MJIM TOJIBKO OPOPMIIAS TEJI0 MHCTPYKIMK while),
94acTo 3a0BIBAIOT MEHATH 3HAYEHIE BEJTMIUHBI, OT KOTOPO 3aBUCHUT 33/1aH-
HOe B MHCTPYKIMM ycjaoBue. Hanpumep, ecsiin B mporpamme BbIBOZIa Ha
9KPaH IIPUBETCTBUS

for k in range (10):
print ('lpuser!"')

BMECTO MHCTPYKIUU for HMCIOJb30BaTh MHCTPYKIMIO while 1 3a0bITh
YBEJIMYUTD IIEPEMEHHYIO k B TeJIe IIUKJIA:
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k=0
while k < 10:

print ('lpuser!")

TO MHCTPYKIUsT OYET BBITOTHITHCS OECKOHEUHO I0TO (YCIOBHE, 3aTH-
caHHOe B Hell, HUKOI/la He CTaHeT JIOXKHBIM ). B 9ToM ciiyyae roBopsrt, 4To
«IIporpaMMa 3aliKJINIachs.

[IpaBubHBIN BapuaHT:

k=20
while k < 10:

print ('Ipueetr! ')
k =k + 1

KoHTponbHbIE BONPOCHI

1.

Bcerna i MOKHO MHCTPYKIIMIO IUKJIA for 3aMEHUTHh HA MHCTPYK-
1o while? A Ha060poT?

Yro Takoe «3alMKJIWBaHUE TIPOTPaAMMBbI»? B Kakom ciydae OHO
MOKET TPOU30UTH ?

3apaHug Ha pa3paboTKy nporpamMmm

1.

NMeercst parMeHT MPOTpaMMbl, OOECHEUMBAIOINIII BBIBOJ Ha
DKpaH «CTOJIOMKOM» Beex 1esbix yrces ot 100 zo 80, B Buge un-
crpykiuu for. Odopmute 3TOT (PparMeHT ¢ UCIIOJIb30BAHUEM UH-
CTPYKIUU while.
Nwmeetcst hparMeHT TPOTPaMMBbL
n =21
while n <= 151:
print (2 * n)
n=mn+ 10
OdopmuTe cOOTBETCTBYIONHI (PParMEHT € MCIIOJb30BAHUEM WH-
CTPYKIUU for.
Nwmeetcs parMeHT nNporpamMmb:

n=2
while n <= 12:
print (n)

n=mn+ 0.5

OdopmuTe cOOTBETCTBYIONMH (hparMeHT ¢ MCIOJIb30BaHNEM WH-
CTPYKIIUU for.

Kommenmapuii x soinonnenuio

Yucma0,0.5,1.0, 1.5, ..., 10.0 moskso ipemctaButh kak 0 - 0.5, 1- 0.5,
2-0.5,3-0.5,..,20-0.5.
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JAononHeHue 2. «0O6o00LWalowWmMe» 3agaum

PaccMoTpuM psijt 3aj1a4, B IPOTrpaMMax pelieHust KOTOPhIX 0000IIaroT-
CsT BOTIPOCHI, PACCMOTPEHHBIE B JAHHON TJIaBe.

3adaua 1. [laHo 1esoe 4icyo n, He MeHblee 2. HaiiTu Bce ero Hary-
pajbHBIE JIeJTUTEN, He TIPeBbInIanme yucaam (m < n).

Wcnonb3yeMm MHCTPYKIUIO for U PACCMOTPUM Bce 4ucia vdel, KOTO-
pble MOTYT JleJTuTesieM dncyia n. Ecam BCTpeTnTCs AeNnTesb, MEHBITHN
WJIN PaBHBII m, TO BBIBOJIUM €T0 Ha 9KpaH. COOTBETCTBYIOIIAS ITPOrpaMMa:

#Croco6 1

n = int(input('n = "))

m = int (input('m = "))

for vdel in range(l, n + 1):

if n % vdel == 0: #BcTpeTUIICa OeIMUTEsNb uYMcia n

#CpaBHyBaemM ero c m
if vdel <= m:
print (vdel)

MOJKHO /IBe MHCTPYKINHU if OGBEAUHNUTD, 3ATUCAB CIOKHOE YCIOBUE
(cm. riaBy S):

for vdel in range(2, n + 1):

o

if n % vdel == 0 and vdel <= m:
print (vdel)

I{eHOCTaTKOM IepBoro crocoba penieHusa 3aa4yun ABJIAETCA TO, YTO
IIPOBEPKU YUCEJ ITPOBOJAATCA JlayKe 1TOCJI€ HAXOKIECHW A BCEX Tpe6yeMbIX
JleTuTeNei. ITOT HEAOCTATOK MOKHO YCTPaHUTD, UCIIOJIb3ysI UHCTPYKIUIO
break B cjy4dae, KOr/la IIpoBepsaeMoe YUCJIO vdel CTaHET 6oJ1blLe m:

#Croco6 2

for vdel in range(l, n + 1):
if n & vdel == 0 and vdel <= m:
print (vdel)
if vdel > m:
break

MO3KHO TakKe pacCMOTPETh TOJIbKO YKcia vdel, He GOJIbIINE m, PU-
MEHUB BMECTO UHCTPYKIIMH ITUKJIA for HMHCTPYKIIMIO while (HaM U3BeCT-
HO, KaK#e Yucia vdel HAJO TPOBEPATH, TO €CTh yCJOBUE MOBTOPEHUS
neiictBuit). Kak 3aMeHUTh MHCTPYKIMIO for HA WHCTPYKIUIO while,
OIHCAHO B IyHKTe 6.3.

#Cnoco6 3

vdel = 1
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while vdel <= m:
if n % vdel ==
print (vdel)
vdel = vdel + 1

3adaua 2. Jlano mestoe 4ncIIo n, He MeHbIIee 2. Haiitn ero HauMeHbITHi
HaTypaJTbHBINA JAEJUTENb, OTITUIHBIN OT 1.

Haunewm ¢ mcrorhb30BaHUst MHCTPYKIIUU for — PACCMOTPHUM BCe YUCIIA,
KOTOPBIE MOTYT OBITH JICJTUTEIEM Unc/Ia n. TaKk Kak HaM HY;KHO HATH TIep-
BBIii JIe/TuTe b, GOJIBINHUIT 1, TO BBeleM B IIPOrPAMMY MEPEMEHHYIO vstr
JIOTHYECKOTO TUTIA WJIH TPUHUMAOIIY0 3HadeHust 0 wiu 1, koTopas Oyaer
OIIPEIEISITh, BCTPETUJICS JIN YoKe HYKHBI HaM JeuTesib (4ToObI He BbI-
BOJIUTD CJIEYTOTINX ).

ChauaJa:

vstr = False #Vm vstr = 0
Ecim BCTPETUTCA ACJIUTEJIb YNCJIA n, TO CJAEAYET C IOMOIIBIO ITIEPEMEH -

HOU vstr TPOBEPUTH, SIBJISIETCS JIM OH MEPBbIM (MUHUMAIbHBIM). Ecim
SIBJISIETCST, TO HY3KHO:

1) BBIBecTH ero Ha 9KpaH;
2) mepeMeHHOM vstr IPUCBOUTH 3HAUEHNE True:

vstr = True # (MMHMMAJIbHBIN OEJIMTEJIb HaMIeH)

Wrak, nporpamma:

#Cnocob 1
n = int(input('n = "))
vstr = False #Vm vstr = 0

#PaccMaTpuBaeM Bce umcia, OoJjsbume 1,
#KOTOpPBIE MOTYT OHITH HEJUTEJIEM uYMCJa N
for vdel in range(2, n + 1):
#llpoBepseM, sBygeTCs Ju umcyo vdel memmTeseM umucia n
if n % vdel == 0: #Eciu sasBjudercsd,
#npoBepseM - 3TO NepPBHI OeauTenb? (o 32TOro He OBJIO?)
#Ecau He OBUIO
if vstr == False: #Um if vstr == 0:
#BCTPETMIICS VMICKOMEI OEJIUTENb
#BHIBOOVM €T'0 Ha BDKpaH
print (vdel)
#VICKOMBII IeJuTellb HalOeH —
#MeHseM 3HaueHue IepeMeHOM VSstr
vstr = True #Mmm vstr = 1

Henocrarkom ormmcannoro crocoba SaBJgercs TO, YTO ITPOBEPKU YMCEJ
IPOBOAATCA JlayKe IOCJE HAXOKACHUA HYKHOIO AEJIUTEJIA. ITOT Henp0-
CTAaTOK MOJKHO yCTPaHWTDb, 3aMEHMB MHCTPYKIMIO for Ha MWHCTPYKIIUIO
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while, a B KaUeCcTBe YCa0BUA HNPOAOJIZKEHUA ITUKJIA UCITOJIB30BaTh YCJIO-
BUE vstr == False:

#Cnocob 2
n = int (input('n = "))
vdel = 2 #HauasbHble
vstr = False #3HaueHUs
while vstr == False:
if n % vdel == 0:
print (vdel)
vstr = True
#llepexonuM K CJleOyoleMy YNCITy
vdel = vdel + 1

[Ipu perieHny 3a1a4u TPETHUM CIIOCOOGOM UCTIONB3YETCS aHAJIOT WH-
CTPYKIINU TIUKJIA C TIOCTyCJIOBUEM (CM. TyHKT 6.2):

#Cnoco6 3
n = int(input('n = "))
vdel = 2
while True:
if n $ vdel ==
print (vdel)
break
vdel = vdel + 1

MHcTpyKnmio break MOXKHO HCIIOJb30BaTh U B TeJjie MHCTPYKIIUU
for (CM. TIEPBBIH CTTOCOO PENTEH sT) OCTe HAXOKAEHIST HCKOMOTO JTe-
JIATEJIS:

#Croco6 4
n = int(input('n = "))
for vdel in range(2, n + 1):
if n % vdel == 0: #BcTpeTuJCsa MCKOMEIM IOEJUTEJb
print (vdel)
break #BrIxOO M3 LMKJIIA

Mo:KHO Tak:Ke yUecTb, YTO y YeTHOTO YHCJIa n ICKOMBIH B 3a/1aUe JIeJTH-
TeJb PaBeH 2, a y HeUeTHOTO YHcIa — Bee IeTnTes HedeTHbIe. COOTBeTCT-
BYIOTITIE BAPUAHTHI TIPOTPAMM pa3paboTaiite cCaMOCTOSITENHHO.

3adaua 3. Jlano mestoe 4nucIIo n, He Menburee 2. Haiitu ero HauMeHbIInit
HATyPaJbHBIN J€UTENb, OOTBIINN 3alaHHOTO yncaam (m < n).

3nech OTIMYME OT 33/1a9W 2 B TOM, YTO MPOBEPKA YMCeJ HAYMHAETCS
Hec2,acm + 1.

OO6cyauM TpH PacCMOTPEHHbIE 3a7a4i. B HUX ObLIM U3BECTHDBI YKC/Ia
vdel, KOTOPBIE HA/IO MPOBEPSATH (TO €CTh M3BECTHO YUCJO MOBTOPEHUN
JIefiCTBUIT ), MJTM M3BECTHO yCJIOBHE, IIPU KOTOPOM HA/l0 TIPOA0JIKATD NN
[PEKPATUTh MPOBEPKH. [109TOMY B IIPOrpaMMax MOKHO OBLIO UCIIOJIB30-
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BaTh 06€ MHCTPYKIMHU TIMKJIA (for U while), IPH HEOOXOAUMOCTH C WH-
cTpyknmeii break. OgHako Tak 6biBaet He Beera. [IpuBeem mpumep.

3adaua 4. BeiBecTn Ha 9KpaH Bce ync/a mmociaenoBarenbHoctu Oubo-
Ha4y4¥, He MPEBBIIIAOIINE YUCTIA M.

dAcHo, 9yTO B mAHHON 3amadye, B OTJIMYNE OT 3a7a4, TMPEATOKEHHBIX B
nyHKkTe 6.1, KomyecTBO MOBTOPEHUN JEHCTBUN 1O pacuyeTy O4epesHoro
Yucsa moceioBaTeibHOCTH HendBecTHO. Ho n3BecTHO ycioBue, mpu Ko-
TOPOM HaJI0 MPOBOJIUTH PACUYETHI, — OUePeTHOE YHMCIIO MOCIe[0BATETHHO-
CTH He JIOJKHO OBITh GOJIbIIE m. SHAYKUT, MOKEM B [IPOrpaMMe IIPUMEHHUTh
WHCTPYKITHIO while:

m = int (input('m = '))
#BEIBOIVM [€pPBBEIE 2 UMCJa [10CJeNOBaTEJIbHOCTHU

print('l1 1 ', end ="'")

#Onpeneﬂqu ¥ BEIBOIOVMM OCTAJIbHEIE UYMCJIa

pred =1

predpred = 1

while pred + predpred <= m: #06paTuTe BHMMaHME Ha yCJIOBME

ocher = pred + predpred
print (ocher, end = ' ")
predpred = pred

pred = ocher

Tak ke Hajlo MOCTYNATh U B IPYTUX AHATOTUYHBIX CITyJasiX.

Bo3MOKHBI Tak:ke <«IIPOMEKYTOYHbIE BAPUAHTBI», B KOTOPBIX UYUCJIO
MOBTOPEHUIT (MJIN MHTEPBAJ YHUCEJT JIJISI PACYETOR) SIBHO HE 33/1aHO, HO €r0
MOJKHO paccuuTtath. [IpuMepomM Takoii 3as1aum siBJsieTcst 3aja4da 4, npe-
JgoxkerHast B myHkre 6.2. Hamomunm ee: «Hameuarats Te HatypasibHble
YHCJIa, KBaJIPaT KOTOPBIX HE MTPEBBIIIAET 33J[aHHOTO YHUCJIA ny.

ITomymaeMm, kakoe nociaegHee (MakKCMMAJIbHOE) YHUCIIO JOJKHO ObITh
BbIBeieHO. [lis oTBeTa cocTaBUM TabJIHILY:

n MocnepHee uncno O60ocHOBaHue
81 9 92=n
82 9 9’<n
99 9 9?<n
100 10 10°=n
101 10 10°<n

3 Hee ciietyet, 4TO B OOIIEM CIyYae TOCJAEHEE YUCI0, KBAJPaT KO-
TOPOTO He TIPEBBINIAET n, PABHO TEJI0N YaCTH KBAJPATHOTO KOPHS U3 n.
[ToaTomy MOKeM MCITOTB30BATh B TPOrpaMMe HHCTPYKIINIO for:
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import math

n = int(input('n = "))
for k in range(l, int (math.sgrt(n)) + 1):
print (k)

O dynknum sqrt () cMoTpuTe raBy 4. [logymaiite Takke, moyemy mc-
M0JIb30BaHa (DYHKITHS int.

ITporpaMma pereHnst 3afaqn yrporaercs (He HYKHO OTIPeessITh
MaKCUMaJIbHOE UNCJIO /IS TIPOBEPKH, TOKII0YATh MOAYJIb math M HC-
MOJIb30BaTh (DYHKIMU sqrt () U int ()) W CTAHOBUTCS JIOTUYHOMW, €CITN
3aMEHUTD WHCTPYKITNIO for HA MHCTPYKIIHIO while:

n = int(input('n = "))
k=1
while k * k <= n:
print (k)
k =k + 1

AHaJOTUIHO pelraeTcda 3ajgada 5, IIpeAJIOKEHHAsA B ITYHKTE 6.2:

import math

n = int (input('n = "))

for k in range(l, int(math.sgrt(n)) + 1):
print (k * k)

nJjimn

k=1

while k * k <= n:
print(k * k)
k =%k +1

B IIporpaMmax pacCMaTprUBaIlOTCA HGO6XOHI/IMI)I€ qucia k, a Ha 9KpaH
BBIBOJATCS UX KBaJpaTbl.

3apaHue
Paspaboraiite'¥ pasHbie BapUaHThI TIPOTPAMM PEIICHUSL:

a) 3aj1a4 7 v 8, Ipe/IJIOJKEHHbBIX B TIyHKTE 6.2;
0) 3ajad, IPEAJOKEHHBIX B KOHIIE HOIOJHeHus 1.

Opyruve 3apaun gnsa paspaboTku nporpaMmm

1. Umeercs MOHOTOHHO BO3pacTarolas I10C/Ie10BaTEJIbHOCTD
BEIIECTBEHHDbIX YHUCEJI y, PACCUUTBIBAEMBbIX 110 3aKOHY:

(> +100)

(x+200) "P¥ 1<x<100 (x — 1emoe unco).

14" Ecyn, KOHEUHO, BBI ellie He C/[eJIajll 3TOTO...
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HameuaTaTts Bee 4nciia mocaeoBaTeIbHOCTH, MEHbBIINE 3aaHHOT0
yucaam (0,52 < m < 33,7).
2. NMmeercsa nmocieroBaTeIbHOCTD 3HAYECHUIN:
1 2 3

y —y = e
2 3 4
Hameuarats B Bujie BellleCTBEHHBIX YHCEJI BCE YKCa TOM 110CIe-

J10BaTe/JIbHOCTH, MEHbIIINE 3a/JTaHHOI'O YHCJla m (0 ;5 < m < l).



Maea’.
NMporpammupyem
npocreuLume urpbl

Kmo cam nunum ceou oposa, cozpesaemcs 068ancobL.

DpaHirysckast MOTOBOPKa
Kmo cam npozpammupyem ceou xomnvromeprvie
uzpul, Haciaxrcoaemcst 06ancovl.

W3 xn.: Apcax 7K. IlporpammupoBanme urp u
rosoBosioMok. — M.: Hayxka, 1990

ITocne Toro Kaxk BbI O3HAKOMUJINCH C HECKOJIbKIMU NpeabIAyIINMHI TJla-
BaMH, MO)KeTe pa3paboTarh IPOrpaMMbl, MOAEIUPYIOIIUE TIPOCTEMIIe
UTPBI. ABTOP YBEPEH, UTO, MOATOTOBUB HA KOMITBIOTEPE P/l HECTOKHBIX
UI'P, ONMCAHHBIX Jlajiee, Bbl 0053aTeJIbHO COIJIACUTECH CO BTOPOM 4acThio
anurpada.

7.1. Urpa «deT unu HeueT?»

Onucanue uzpor. Ha sxpane nossisiercs Bonpoc: «Het (BBeaute 2) min
Heuer (BBepute 1)?» Urpatomuii g0/KeH OTBETUTD, KAKOE YNCJIO — YeT-
HOE WJIM HEYETHOE — BBIOEPET KOMIIBIOTED, U BBECTH COOTBETCTBEHHO
2 wu 1. TTocsie 9T0ro KOMIbIOTEp CIy4aiiHbIM 0OPa3oM FeHEPUPYET OLHO
n3 HuX. Pe3ysbrar cpaBHeHUs OTBETA UTPAIOIIETO ¢ YMCJIOM KOMIIbIOTEpa
BBIBOJIUTCS HA 9KPaH.
JLoist mosrydenus caydailHbix' yrcest B mporpamMax Ha Python mcmosin-
3y10T (DyHKIIUM:
* random() — BO3BpaIIaeT CaydaliHOE BEIeCTBEHHOE YUCJIO0 x — Ta-
Koe, uto 0 < x < 1;

! Ecaii GBITh TOYHBIM, TO 5TH YMCJIA SIBJISTIOTCS TICEB0CTY YAl HBIMMU (Kak ObI CTydaii HbIMIT),

TaK Kak OHU TeHePUPYIOTCS CUCTEMOIl IPOrpaMMUPOBAHUS 110 HEKOTOPOMY aJITOPUTMY.
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* randint (a, b) — BO3BpaIlaET CJIyYaHOE TIeJI0€ YUCIIO U3 UHTEP-
Basia [a, b] (a®b — 1lesble YnCaIa, a > b).

Irtu pyHKIMK coOpaHbl B MOAyJIe (CM. T1aBy 4) random. UT0OBI HX HC-
TT0JTb30BaTh, HA/IO 3AITMCATh B TIPOTPaAMMeE:

from random import random, randint?

B nipuBenienHoit HUZKE TIPOrpaMMe:

* otvet — YMCIIO, KOTOPOE BBEJET UTPAIOIINI B OTBET Ha BOIIPOC;
* n_comp — YUCJIO, KOTOPOE «BbIGEPET> KOMIIBIOTED (B HAIIEM CJIy-
yae:n comp = randint(1l, 2)).

Bea nmporpamma:

from random import randint

otvet = int (input ('Uer (BBemmre 2) mam HeueT (BBemmuTe 1)?'))
n_comp = randint (1, 2)
print ('Umcao komneoTepa:', n_comp)
print('To ects Ber ', end = ''")
if otvet == n comp: #CpaBHeHNe
print ('Bemrpanm')
else:

print ('mpourpann')

HepnocraTkom mmporpaMmbl SIBJI€TCA TO, YTO UTPAIOLIUI MOXKET BBECTH
(cyyaiiHo WM CO3HATEJIBHO) JI060e unco, a He Tobko 1 mim 2. Hazmo
c/leaTh TakK, YTo, eCJI 9TO IIPOU30HIET, IPOrpaMMa JI0JIKHA BLIBOJUTD Ha
9KpaH coobienne 06 omubKe W MpeJIarath BBECTH YHCIIO erte pa3. Tak
MIPOJIOJIKAETCS, TIOKA He Gy/IeT BBeIeHO MpaBuIbHoe uncio. B riase 6 ro-
BOPUJIOCK, YTO TTOAO0OHBIE TOBTOPEHHUS MOYKHO OPTaHM30BATH B TPOTPAMME
¢ [IOMOMIBIO aHasora LuKjia ¢ 1nocrycaosueM. CoorsercrBylonuit dpar-
MEHT IIPOrpaMMbl:

while True:
otvet = int (input ('Uer (BBemuTe 2) wm Heuer (BBemaTe 1)? '))
if otvet != 1 and otvet != 2:
print ('Hamo BBommuTe 1 wmim 2! IlonpoBynTe eme pas')

else:
break #Bexom m3 UMKJIIA

MoskHO TTOBTOPATH BOIIPOC U BBOJ| OTBETA UTPAIOIUM HECKOJIBKO pas3,
TO €CTb MCIIOJIb30BaTh MHCTPYKIMIO for. B TakoM BapuaHTe UIPbI He-
00XO/IUMO BECTU MOJCYET MPABUJIBHBIX OTBETOB (IIPOTHO30B) U 3aTEM
onpeessTh 06U pesyibrar urpsl. B mpuseaeHnoil ganee nporpamme,
peasusyiolieil Takoil BapUaHT UTPBI, BeJIMYMHA-CYETYMK, XPAHAIIAd KO-
JINYECTBO ITPaBUJIBHBIX IPOTHO30B, UMEET UM prav.

2

Mo3KHO yKa3bIBaTh TOJIBKO OJIHY HYKHYIO B IIporpamme (pyHKIHIO.
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from random import randint
n= ... #KoynuecTBO BOIPOCOB.
#2T0 HOJIXHO OBITHL HEUETHOE UMCJIIO
prav = 0
for k in range(n):
while True:
otvet = int (input ('Uer (BBemmTe 2) wm HeueT (BBemuTe 1)2 '))

if otvet != 1 and otvet != 2:
print ('Hamo BBommuTh 1 wmnm 2! lonpoOynTe eme pas')
else:
break #BrixoomuM M3 uUMkJa while
n_comp = randint(l, 2)
print ('Umcio xommeioTepa:', n_comp)
if otvet == n_comp:
prav = prav + 1 #YBenuurBaeM CuUeTumrk

#OnpenesiseM pes3yabTaT MIPH
if prav > n//2:

print ('Bu BEMIpanm')
else:

print ('Bu npourpanm')

CamocrosiTeIbHO pazpaboTaiiTe BApUAHT MIPOTPAMMBI, B KOTOPOM pe-
3yJIBTAT UTPHI BBIBOJUTCS HA SKPAH B BH/IE:

Cyer 7:6 B Bamy I0JIb3Yy. Bu BemMIpasm!

niam

CyerT 7:6 B NnOJb3y KOMIbIOTepa. Bel npomurpaim!

7.2. Urpa «Kyouk»

Wrpa Mmogennpyet Gpocanie UTPATbHOTO KyOHKa KaskIBIM U3 IBYX Y4aCT-
HUKOB, TTOCJIE YETO OTPEETSIETCST, Y KOTO BBITTAIO GOJIBIIE OYKOB.
B iporpamme ucmomp3yem:

* IIepEeMEHHbIE:
¢ igroklu igrok2 — MMeHa YYaCTHUKOB UT'PLI;
¢ nl 1 n2 — YUCJO HA Ky61/11<e, BBIIIABIIIEE, COOTBETCTBEHHO,
Yy IIePBOTO ¥ BTOPOTO UTPAOIINX,

* (yHKIUIO sleep (), 06ECIEUNBAIILYI0 HEKOTOPYIO TIay3y B pabo-
Te MPOrpaMMbI (CM. TaKXKe TJIaBy 6); OHAa BXOAUT B MOZLYJIb time.

Bes nporpamma:

from random import randint

import time

#BBOI VMEH MT'PaIMX

igrokl = input ('BBemuTe mMmsa l-ro urpaiomero ')
igrok2 = input ('BBemuTe mMmsa 2-r0 urpamomero ')
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#MonmenmpoBaHume OpocaHMs KyOMKa [IEPBBIM MIPAOUMM
print ('Kybux Opocaet', igrokl)
time.sleep (3)
nl = randint(l, 6)
print ('Bumano:', nl)
#MonmenmpoBaume OpocaHMs KyOMKa BTOPBIM MIPAOUMM
print ('Kybuxk Opocaet', igrok2)
time.sleep (3)
n2 = randint (1, 6)
print ('Bumano:', n2)
#Onpenenenre pesynbrTarTa (3 BO3MOXHEX BapuaHTa)
if nl > n2:
print ('Bemrpan’', igrokl)
elif nl < n2:
print ('Bemrpan’', igrok2)
else:
print ('Huubsa')

CamocTosITenbHO pa3paboTaiiTe BAPUAHTHI TPOTPAMMBT:

1) B KOTOPOM KasK/blil y4aCTHUK «Opocaer» KyOMK JBa pasa U CpaB-
HUBAETCSI CyMMa OYKOB;

2) BKOTOPOM (hparMeHT, CBSI3AHHBIN ¢ MOZIETTUPOBAHUEM «OPOCAHUST>
KyOUKa, MOBTOPSIETCS] HECKOJIBKO Pas, TIPH 3TOM BEIETCSI TTOCUET
KOJIMYECTBA BBIUTPBIIIEN KaKIbIM UTPOKOM (U KOJIUIECTBO HUYD-
UX), TIOCJIE YeT0 HAa HKPAH BBIBOJUTCS PE3YJIBTAT UTPBL.

7.3. Urpa «OTrapan umcno»

Onucanue uzpvt. KoMIbioTep reHepupyer cirydaiiHoe 1ej1oe 4nucyio, 60Jib-
mee 0 u menbiree 101. Vrparotuii meITaeTcst OTrajlaTh 3TO YUCJIO, Jesast
HECKOJIBKO TIOTIBITOK. B ciyyae HecoBNajieHUsT «3a/lyMaHHOTO» KOMIIbIO-
TEPOM YKCJIa U YUCAA-OTBETA Ha 9KPAH BHIBOAUTCS COOOLIEHIE O TOM, Ka-
KOe 13 HUX OOJIbIIe, OCIE YEro UTPAIOINii BHOBb BBOAUT YKCJIO, U T. [,
JIO OTTa [bIBAHISI.

B npuBeientoit HizKe porpamMMe UCTIOIb30BaHbI CJIE/YIOINE BEJTTYUHBL:

¢ n_comp — YUCJIO, FTEHEPUPYEMOE KOMIIbIOTEPOM;

® otvet — 4YHMCJIO, Ha3blBaeMOE UTPAIOIINIM;

® n — KOJMYECTBO Ha3BaHHbIX YMCeJI 10 OTraJblBaH1A (BKJIIO‘{B.H oT-
ra/laHHOE I{I/IC]IO); 9Ta BeJIMYMHaA IIPe/ICTaBJIAET CO0O0M «CUETUUK .

from random import randint

n_comp = randint(l, 100)

print ('Komnbiorep "3araman" umcio B mHTepsase or 1 mo 100. Kakoe?')

n=20 #CuyeTumK UMCIIa MOIETOK
while True: #IIOoBTOpPEHME MOIETOK
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n=mn+1 #Homep ouepenHOM IOMBITKU
otvet = int (input ('Habepure sTO umcyio '))
if otvet > n comp:
print ('3aramaHHoe uYMCJIO MeHbue. ')
elif otvet < n_comp:
print ('3aramanHoe umcio Gojbue. ')
else:
print ('lpaBuiabHo! UMCJO HONBITOK IO OTTanelBaHms -', n)
break #BrEIXxOO M3 LMKJIA

[Tomymatite Hanm Bompocom: «Kak moKeH meiicTBOBAaTh WTPAIOIINI,
4TOOBI OTTAATh 3a[yMaHHOE YHCJI0 34 MITHUMAJIbHOE YHCJIO TTOTTBITOK? >

7.4. Urpa «KapTbi»

Wrpa Mojeaupyer BbIOOpP KaskK/AbIM U3 JBYX UIPAIOLIMX «HAYTa» 110 Ofl-
HOU KapTe M3 M0JHOro Habopa MIPajIbHBIX KapT, BKJIIOYAIOIIEr0 YeThipe
MacTu (<IUKKU», «<Tpedbl», «OyOHbI» U <4ePBbI» ) 1 110 9 JOCTOMHCTB KapT
B KaK/IOH MacTu (<«IlIecTepKa», «CeMepKay, «BOCbMEPKa», <«JI€BITKAy,
«JIECSITKAY», <BAJIET», «JlaMay, «<KOPOJIb», «Ty3»), U OIpeJieJIeHe TOrO U3
YUYaCTHUKOB UTPbI, y KOTOPOIO BbIOpaHHas KapTa «crapiies. [Ipu aTom yc-
JIOBUMCS, YTO TIPUBE/ICHHBIN BHITIIE TTePeYCHb MACTEN 1 KapT OHON MacTu
JIaH B IOPS/IKE YBEJUYEHHUS UX «CTapIHIMHCTBAay (Harpumep, Jodas kapra
MacTu «OyOHBI» cTapiiie JIOO0i KapThl MACTH «IIUKW», & <BaJIET YepBeii»
cTaplie «JIecsITKU YepBeii» ).
[Ipu MozespoBaHUM HA3BAHUSIM MaCTeil 1 Ha3BaHUSIM J[OCTOMHCTBA
KapTbl IIPUCBOEHDI YCJIOBHbIE HOMEpA:
e MacTu «IuKHu» — 1, Mactu «tpedni» — 2, MacTi «6yOHBI» — 3, Mac-
TU <4ePBBI» — 4;
* JIOCTOMHCTBAM: «IlleCTePKay — 6, «ceMepKay — 7, ..., «ziecsatkay — 10,
«Bayer» — 11, «mama» — 12, «kopoisib» — 13, «Ty3» — 14.
OcHOBHBIE 9TAIIBI MOJIEJIMPOBAHUS UTPBI CJIE/IYIONIHE.
1. BBoj MMeH y4acTHUKOB:

igrokl = input ('Beemgure mMa l-ro mrpawomero ')
igrok2 = input ('BBemuTe mMa 2-10 urpaomero ')
2. Ompenenenre (caydailHBIM 00pa3oM) HOMepa MacTW W HOMepa
JIOCTOMHCTBA KapPThI TIEPBOTO UTPOKA;
nomer masti 1 = randint (1, 4)
nomer dost 1 = randint(6, 14)
3. OHpeI[e.TIeHI/Ie COOTBETCTBYIOMIETO Ha3BaHUA MAaCTH:

if nomer masti 1 ==
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mast = 'nuk'

elif nomer masti 1 ==
mast = 'Tped'

elif nomer masti_ 1 == 3:
mast = 'Oyben'

else:
mast = 'uepeeln'

1 Ha3BaHUA JJOCTOMHCTBA KapPThI:

if nomer dost 1 == 6:
dost = 'llecTtepka'
elif nomer dost 1 ==
dost = 'Cemepka'

elif nomer dost 1 == 10:
dost = 'Ilecarka'
elif nomer dost 1 == 11:

dost = 'Bamnert'
elif nomer dost 1 == 12:
dost = 'Iama'
elif nomer _dost 1 == 13:
dost = 'Kopousp'
else:
dost = 'Tyz'

4. BbIBOZ Ha 9KpaH MOJHOTO HAa3BaHWS KapThl TEPBOTO HIPOKA
(«Tama muk», «ITecrepka OyGeH» U T. I1.):

print (igrokl, '- Brmana kapra:', dost, mast)

5. Omupenesnenne HOMepa MacTU U HOMepa JIOCTOUHCTBA KAaPThl BTO-
POro UrpoKa.

6. Ormpenesnenrie COOTBETCTBYIONIETO HAa3BaHUS MAcTH U Ha3BaHUS

JIOCTOUHCTBA KapThl.

BoiBoj Ha 9KpaH OJHOTO Ha3BaHUS KAPThl BTOPOIO UTPOKA.

8. Ormpenesnenue pe3ysbraTa UTPBL:

#CpaBHMBaeM MacTy KapT (Mx HOMepa)
if nomer masti 1 > nomer masti 2:
print ('Bemrpan', igrokl)
elif nomer masti 2 > nomer masti 1:
print ('Bemrpan', igrok2)
else: #MacTu KapT MIPOKOB ONMHAKOBEIE
#CpaBHMBaeM OOCTOMHCTBA KapT (Mx HOMepa)
if nomer dost 1 > nomer_dost 2:
print ('Bemrpan', igrokl)
elif nomer_dost_ 2 > nomer_dost_ 1:
print ('Bemrpan', igrok2)
else: #IlocToMHCTBA KAapT TOXe ONMHAKOBHE®
print ('Huupa!')

~

3 B IIporpaMMe JI0IyCKaeTCd, 4TO y 06oux HIrpaolnx MOKET OKa3aTbCA O/lHa 1 Ta JKe Kap-

Ta. Ao He 1rysaepcTso ©.
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Beio mporpammy cobepute camoctositesnbHo. [IpemyeMorpute B Heil
naysbl (CM. BBIIIE) [0 MOSIBJICHUS Ha 9KPaHe IMOJHOTO Ha3BaHUS KapT.
Paspaboraiite TaksKe:

1) BapwaHT MPOTPAMMBI C HEOJHOKPATHBIM BBIGOPOM KapThl yUaCTHI-
KaMU UTPBI U TIOJICIETOM Pe3yJIbTaTOB;

2) BapuWaHT MPOTPAMMBbI, AHAJOTUYHOW PACCMOTPEHHOMY BapHaHTY,
HO C JIONOJHUTEIBHBIM YCJIOBUEM O TOM, YTO MMEETCST KO3bIpHAs
MacTh (J106ast KapTa KO3BIPHOM MacTH <«CTaplie» JIIOOH KapThl
HEeKO03bIPHOH MacTH). HoMep Ko3bIpHOIT MacTu BbIOepHTE Coydaii-
HBIM 00Pa30M U BbIBEJMTE HA3BAHUE HTON MACTU HA DKPaH.

7.5. NpoBepka 3HaHNA Tadnuubl
YMHOXEHUNS

Ctporo roBopst, aTo He UIrpa, a MPOTPaMMa, TIPOBEPSIIONast 3HaAHUsT TabIu-
I[bl YMHOKEHWSI, KOTOPYIO BBl MOJKETE TIPEJIOKUTDh CBOEMY MJIA/IIEMY
Gpary/miaziieil cecrpe. B Heil Ha akpaH 110 ogHOMY BbiBoAsATCS 20 BOII-
POCOB THUIIA:

UYeMy paBHO IpomusBeneHme umces 4 m 9°?

Muoxutemu (uncia 2, 3, ..., 9) 3agaiorcs caydaiiHbIM 00pasoM ¢ HC-
M0JIb30BaHEM DYHKIUU randint ().

[Tosb30oBaTe b MOJKEH BBECTH OTBET. DTOT OTBET OIIEHWBAETCS KaK
NPABUJIBHBIN WK HET (IIPOBOMUTCS TMOJCYET KOJIUYECTBA MPABUJIBHBIX
OTBETOB, OKOHYATEJbHOE 3HAYeHNEe KOTOPOTO BBIBOMUTCS Ha IKPAH).

Paspaboraiite Takyio POrpaMMy CaMOCTOSATENBHO.

7.6. Urpa «MpenmeTbl Ha cToNne»

Onucamnue uepor. Ha cTosie BbIOKEHBI n IPeIMETOB (CIIUYEK, MOHET, Ka-
MELIKOB 1 T. I1.). Mrpaior aBoe. OHu 1oo4epento 3a0upaioT HECKOIbKO
[IPEZIMETOB, IPUYEM 3apaHee JOTOBOPEHO, YTO YUCII0 3a0PaHHbBIX [TPeMe-
ToB He 1pesbimaeT k (1 < k < n). [IpourpsiBaer TOT, KTO CBOUM XOJIOM
BBIHYK/IEH 3a0paTh MoCJAeIHUI Tpeamer’,

PaspaboTraeM 1porpamMmy, KOTOpas MOJEJIUPYET 3Ty WIPy. DByayT
UrpaTh 4esoBeK U KoMmIibiotep. Cpasdy ke 3aMeTHM, YTO B UTPE UMeETCs
BBIUTPBIIIHAS TAKTHKA (TO €CTh TAKTUKA, CJIE/LYst KOTOPOii, MOXKHO obecrie-
yuTh cebe mobe/Ly 1P OIPeNeeHHbIX YCIOBHUIX ).

4

Mmeercs Takske BapuaHT UTPbI, B KOTOPOM BbIMI'PbIBAET TOT, KTO CBOMM XO/IOM 336BpeT
BCE€ OCTaBIIMECA ITPEIMETDIL.
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[Tporpamma cOCTOUT U3 JABYX YacTeH.
1. Beoonas uacmo. 31eCh Ha SKPAH BbIBEIEM:
* HayaJbHOE KOJUUYECTBO IIPEAMETOB n (IIPUMEM, 4TO OHO BHIOK-
paeTcst caydailHbIM 00pasoM U3 WHTepBaia [15, 25]):

n= ... #O0dbopMMTE MHCTPYKLMIO CaMu
print ('Bcero', n, 'npexmMeToB')
for i in range(n):

print ('O ', end = '")

e 3Hauenue k (IIPUMeM, 9YTO OHO MOXKET ObITh 3, 4 1in 5):

k= ... #0dopMMTEe MHCTPYKLUMIO CaMmu
print ()
print ('BpaTe MoxHO He Oojee', k, 'npemmeron')

*  wHGOPMAIINIO O TOM, KTO JIeJTaeT TIEPBbII X0/

ocher = randint (1, 2)
if ocher ==

print ('HaumHaeT xommneoTep')
else:

print ('Haumuaere BH')

2. Ocnosnas uacmo. Ee cxema:
Huky (IIOBTOPEeHME) IeMCTBUM:
1. Xonm ouepenmHOTO y4YaCTHMKA UTPEH
2. VIBMeHeHMre uucjla OCTAaBUMXCS NPEeIMETOB
3. [poBepka, He BaKOHUMJIACH JIUM MIPa
Ecim 3akoHuUYmMiacse:
3.1.1. OnpemesneHye nodenuress u
BEIBOI COOTBETCTBYWUEN MHbOOPpMAaLUM
3.1.2. Buxom M3 LMKJA
nHaue : #/lrpa mponmoJsrkaeTcs
3.2.1. BuBOm Ha »KkpaH MHOOpMaLMM
O uMCJIe OCTaBUMXCS NIPEeIMETOB
3.2.2. #Crenmyoupni xon OymeT IejlaThb OPOYTOM yYaCTHUK MIPBL

Aranbl 1 n2

Ecmu xon nemaer Y€JIOBEK, TO OH /I0JI’KEH BBECTU KOJIMYECTBO IIpEAME-
TOB, KOTOpOE 6epeT. O0603HaYNM 9TO KOJUYECTBO — skolko2:

skolko2 = int (input ('Cxonbkxo Bel Bepere? '))
IlocJie aTOrO MEHsIETCS 3HAUYEHUE n'

n = n - skolko2

Kommbiorep 6yjer BoIOUPATh KOJUYECTBO MPEAMETOB CIyYalHbIM
06pa3oM B 3aBUCHMOCTH OT YUCJIa OCTABIIUXCA MPEJAMETOB n U 3HaYe-
HUSA k:
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if n >= k:

skolkol randint (1, k) #Beper He OGombue k
else: #n < k

skolkol randint (1, n) #BepeT He Oojbue n

print ('KomneioTep B3an', skolkol)

ITocne aToro Tak:Ke MeHsETCS 3HAYEHUE n:

n = n - skolkol

Yenosue, pukcupyromniee GpakT OKOHUAHUS UTPHI (M. aTan 3), — ove-
BU/THOE:

if n ==

Taxxe oueBuHbIM siBJsieTcs atan 3.2.1 (ochopmure ero camn).

A xak cmozenupoBath aTarn 3.2.2?7 JTO MOKHO cjieslaTh, I3BMEHWB 3Ha-
YeHWe BeIMYMHBI ocher, UCIOJBb30BAHHON BO BBOJIHOM YaCTH ITPOrPaAMMbI
(cM. BbIIIIE):

#Crenyoumii XOI HeJjlaeT IOPYTOi y4YaCTHUK MIPH

if ocher == 1:
ocher = 2
else:
ocher =1

Ocraznoch 06cymuth aran 3.2.1. Onpegenntsb moOeAUTENS MOKHO 10
3HAQYECHUIO BEJIMYUHDBI ocher:

if ocher ==
print ('locnenumy npenMeT B3SaM Bh,
TO e€CThb BEMI'PAJl koMmnbioTep!')
else:
print ('llocrenHmit npenMeT B3sJ KOMIBITEP, \
TO ecThb Brl BEMI'PaiM - nosnpabisem!')

[ToBTOpenue neiicTBUIl B OCHOBHOW 4YacTW MPOrPaMMbl (CM. CXeMy)
MOKHO OPTraHU30BaTh € ITOMOIIBIO MHCTPYKIINK while € YCJIOBUEM True:

while True:
if ocher == 1: #Xonm xoMmboOTEpPa

else: #Xon uesoBeka

#llpoBepsaeM, He BaKOHUMIIACH JIM MTPa
if n == 0:
#Vrpa 3akoHuUmMIach. OnpenesseM nobemmuTesis

#llpexpamaeM BCe OENUCTBUS
break
else: #llrpa mponmoJsrkaeTcs
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#BEIBOOMM Ha skKpaH MHOOpMALMI
#0 umciie ocTaBUMXCS NPEIMETOB

#/3menseM BenuumHy ocher

Bcio mporpamMmMy, MOETUPYIOIIYIO UTPY, «COOEPUTES CAMOCTOSITETHHO.
IIpexycmotTpure B Heil:
*  IAy3Bl MEXXIY OT/IeILHBIMU 3TAllaMU TPOTPAMMEL,
* IIPOBEPKY NPAaBUJILHOCTH BBEACHHOTO YYACTHIKOM WIPBI 3HaUe-
uus Ha arare 1 (cm. urpy 7.1).



agea 8.
NMoBTOpPEHME NOBTOPEHUN

B ritaBe 6 ObLIM PACCMOTPEHBI JIBe HWHCTPYKIMU KA — WHCTPYKIIHU,
obeciieunBaIire B porpaMMe MOBTOPEHIE OHUX U TEX K€ MJIH aHAJIO-
I'MYHbBIX JeiicTBUil. B Tese ka0l 13 HUX MOTYT BBIIOJHATHCS J100bIE
NeCTBUS, B TOM YMCJIE TIOBTOPSIONINECS, TO €CTh TaKKe MOYKET UCITOJIb-
30BaThC MHCTPYKIUS KA. B aToM ciryuae moJrygaercs mporpaMMHast
KOHCTPYKIIMS, KOTOPYIO HA3bIBAIOT «IIMKJ B IUKJIE», WU <BJIOKEHHDBII
K>, COOTBETCTBEHHO, IJIS1 BJIOXKEHHOTO UK OTIPEAEISIOT HApy KHYIO
U BHYTPEHHIOIO UHCTPYKIIUNZ,

Benomuum ncnosauress «turtles. B riase 6 Oblia npeioskena 3aada
JUISE TIOCTPOEHMST KBajipaTa ¢ MUCIOJAb30BaHUEM WHCTPYKIIMU IUKJA for.
Ecav napucoBaTh KBaJIpaT v MOBEPHYTH «depernaxys BIpaBo Ha 36° u 1mo-
BTOPUTD 9THU JIBA JIEHCTBUA elie 9 pa3, TO MOKHO MOJYYUTD CIEIYIOIIee
U300paKeHue:

Puc. 8.1

Takoe moBTOpPEHTE UMEJIO MECTO B IPOrpamme, Moziesiupyionieit urpy 7.1. Tam n pa3 mo-
BTOPSIJICST BO3MOYKHBII HEOHOKPATHBIH BBO/I 3HAUCHMIT IIepEeMEHHON otvet:

for k in range(n):
while True:
otvet = int(input ('UeT (BBemMTe 2) Wwm HeueT (BBemuTe 1)7? '))

Bo BHYTPEHHIOIO MHCTPYKIHIO, B CBOIO O4€PE/b, MOKET ObITH BJIOKEHA Apyras THCTPYK-
A MUKJIa U T. 1.
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Tax kax ectb 10-KpaTHOE TOBTOPEHNE PUCOBAHUS KBAj/[paTa U MOBOPO-
Ta, TO MOKEM MCIIOJIb30BAaTh B IPOTpaMMe MHCTPYKIINIO for:
for k in range(10):

#PrcoBaHye KBagpaTa

for n in range(4):
turtle.forward (40)
turtle.right (90)

#lloBopoT Ha 36 IpamyCcoB

turtle.right (36)

Buno, 4To nMeeTcst «<ITUKII B IIUKJIE».
BoaMoskHbBI pasiinynble coueTaHus Hapy>KHOU 1 BHYTpeHHel NHCTPYK-
T
for ... for ... while ... while
for ... while ... for ... while

PaccMoTpuM passimdHble TUTIBI BJOKEHHBIX IIUKJIOB, TPUYEM JIJIS TPOC-
TOTBI — TOJIBKO JIJIS1 CIy9aeB, KOT/[a U Hapy:KHasl, 1 BHYTPEHHSISI HHCTPYK-
1K — TO UHCTPYKIUSA for ¢ PyHKIMEH range ().

Tvn 1
3adaua 1. Tpebyercs HaneyaraTh ync/aa B BUE CIeAyOIIell TabInIbL:
5 5 5 5 5 5
5 5 5 5 5 5
5 5 5 5 5 5
5 5 5 5 5 5

Amasmis TabIUIBT TIOKA3BIBAET, YTO B KAXKIOH CTPOKE 6 pa3 BLIBOIUTCS
YHCJIO 5, YTO PEATU3YETCST TAKON UHCTPYKITHEN:

for m in range (6):
print (5, end = "' ")

a BBIBOJI KayKIOi CTPOKHM M IIEPEXO/l Ha CJAEAYIOUIYIO CTPOKY AOJIJKEH
TIOBTOPUTBHCA 4 pa3a, TO €CTb 3a/la4a pelraeTcs ¢ IIOMOIIbIO CJIEAYIOUIETrO
BJIOJKEHHOI'O ITUKJIA:

#Tabmma_1

for n in range (4): #4 pasa
for m in range (6): #BEIBOOVIM CTPOKY M3 WECTU
print (5, end = ' ') #umdp 5
print () #llepexonmM Ha CJEOYOIYID CTPOKY

Takoii TUI BJIOKEHHOTO LUKJIA XapaKTepu3yeTcs Tak: lapaMeTp BHYT-
peHHel MHCTPYKUMM IMKJA He CBSI3aH C I1apaMeTpoM Hapy:KHOW WH-
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CTPYKITMHU, 1 062 TapaMeTpa He UCTOIB3YIOTCS B TeJie BHYTPEHHEH MHCT-

PYKITHH.
B o6111eM ciryyae TaKoii UK UMeeT BUI:

for n in range(nl, n2):

for m in range(ml, m2):
(BEJIMUMHEL N M M HE MCIOJb3YITCHI)

Tun 2

3adaua 2. Tpebyercs HaneyaTtaTh Ync/aa B BUE CIeAyIONIe TabInIbL:
0 0 0 0
1 1 1 1
7 7 7 7

AHnanm3s Ta6JII/IL[bI TIOKa3bIBA€T, YTO 3/1€Cb, B OTJUYHNE OT IMPEABIAYIIECTO
CJIy4das, BbIBOJANMOE B Ka)KlIOfI CTPOKE YHCJIO pa3HOeE. quy OHO paBHO?
OTtBer — HOMEDPY CTPOKU (MO)KHO CKa3aThb, UYTO 3HAYCHUIO ITapaMETpPa Ha-
pyskHOTO TTHKIa n). [loaTtomy mporpammy pemneHus 3a7a4u MOKHO 0oop-
MUTb CJICAYIOMIIM 00Pa3oM:

#Tabmua_2
for n in range(8):
for m in range (4):
print(n, end = "' ")
print ()

Ocob6eHHOCTH PacCMaTPUBAEMOTO CIIyYast: TTapaMeTp BHYTpPEHHeH WH-
CTPYKIUU IIUKJIA HE 3aBUCUT OT IapaMeTpa HapyKHOW MHCTPYKIIUU, HO
B TeJjle BHYTPEHHeH HHCTPYKIIMK UCIIOJIb3YeTCs apaMeTp Hapy KHOW MH-
CTPYKILHNU.

CooTBeTcTBYIONIast 00TIast CXeMa BJIOKEHHOTO ITHKJIA:

for n in range(nl, n2):

for m in range(ml, m2):
(MCrIOJIEBYyeTCs BeJIMUMHAa n)

Tvn 3
3adaua 3. Tpebyercs HaneyaraTh ync/aa B BUE CIeAyIONIEH TaOInIbL:

1 2 . 10
1 2 . 10
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1 2 10
1 2 10

AHBHHSHOKaSHBa€RqTOBKamﬂoﬁCTpOKeBHBOHHTCﬂqHCHaOT1H010,
a BBIBOJ[ KayK/0M CTPOKH IIOBTOPACTCA 4 Ppasa, TO eCThb 3a/ia4a PEUIaeTCA C
TIOMOIIBIO CJIEAYIOIIETO BJIOKEHHOIO IMUKJIA:
#Tabmma 3
for n in range (4):
for m in range(l, 11):
print(m, end = ' ')
print ()

Bunno, 4o 31ech mapamerp HapysKHON WHCTPYKITUU ITUKJIA HE CBSI3aH
€ MapamMeTpoM BHYTPEHHEH WHCTPYKIIMH, HO TTapaMeTp BHYTPEHHE WH-
CTPYKIIMH UCTIOJIb3YETCS B €€ TeJle.

OO6mumil BUJI TaKOi KOHCTPYKIIUK:

for n in range(nl, n2):

for m in range (ml, m2):
(MCroJIbByeTCs BeJIMUMHa )

Tvin 4
3adaua 4. Tpebyercs HaneyaTaTh Yync/aa B BUE CIeAYIOIE TaOInIbL:
5
5 5
5 5 5
5 5 5 5
5 5 5 5 5
5 5 5 5 5 5

AHasus TabJIMIBI TOKA3bIBAET, UTO 3/[ECh, B OTJIMYKE OT 3a1a4u 1, Kosu-
YecTBO MOBTOPEHUH B Kayk/101 cTpoke pazHoe. Yemy oHO paBHO? OTBET —
HOMepY CTPOKU (MOKHO CKa3aTh, UYTO 3HAUEHUIO MapameTpa Hapy:KHOTO
ukiaa n). YTo6bl 06eceynTh n MOBTOPEHUI, HAZ0 TPUMEHKUTh TAKOW
orrepaTop:

for m in range(n):

TO €CTb IIpOTpaMMa pEIICHUA 3a/la4 UMEET BU/IL:

#Tabmmua 4
for n in range(l, 7):
for m in range(n):
print (5, end = ' ")
print ()
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Ocob6eHHOCTH paccMaTpPUBAEMOTO CIIyYast: TTapaMeTp BHYTpPEHHeH WH-
CTPYKIIMHU TIHKJIA 3aBUCUT OT TTapaMeTpa HapysKHOI HHCTPYKINH, HO 06a
napaMmeTpa B Tejie BHyTPeHHel HHCTPYKIIMK He UCII0JIb3YIOTCS.

CooTBeTcTBYIOMNIast 00TIast CXeMa BJIOKEHHOTO TTHKJIA:

for n in range(nl, n2):

for m in range(ml, n):
(BEJIMUMHEL N M M HEe MCIOJb3YITCI)

nian
for n in range(nl, n2):
for m in range (n, m2):
(BEeNIMUMHEL N M M HEe MCIOJIb3YyITCH)
Tun 5

3adaua 5. TpebyeTcst HamleYaTaTh YNCTA B BUIE CTEAYIONIEH TaOIAIIBI:
1

1
1 2 3
1

Yro ob111ero B IaHHOM 3a1aue ¢ 3axadeit 3? To, uTo 371ech TakKe B Kaxk-
JIOM CTPOKE BBIBOIUTCS TOCTEIOBATEIbHOCTD uncen. Ho otindne B TOM,
YTO IIOCJIeHEE BBIBOJUMOE B CTPOKE 3HAUCHME MEHAETCA — OHO PaBHO HO-
Mepy CTPOKH n:

#Tabmmua 5
for n in range(l, 5):
for m in range(l, n + 1):
print(m, end = ' ")
print ()

TomoOHbII THIT BJOKEHHOTO IUKJA XaPAKTEPU3YETCS TaK: MapaMeTp
BHYTpPEHHEHI MHCTPYKIINN IMKJAa CBSI3aH C TTapaMeTpOM Hapy>KHOW WH-
CTPYKINN, a B TeJie BHYyTPEeHHEeH NHCTPYKIINH UCTIOTb3YeTCS ee TapameTp.

B o611ieM ciryuae TaKoil UK UMEET BUJI:

for n in range(nl, n2):

for m in range(ml, n):
(Mcnosib3yeTcs BeJiMuMHa m)

3 OGparuTe BHUMaHUE HA Pa3/IMuLs 31€Ch U ajee.
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niamn

for n in range(nl, n2):

for m in range(n, m2):
(MCHIOJIBEBYyEeTCs BeJIMUMHA )

Tvn 6

3adaua 6. Tpebyercs HaneyaTaTh ync/aa B BUE CIeAyIONIel TaOInIbL:

Sw N
N

BIICCI) 1 BbBIBOANMOEC B Ka)KIIOﬁ CTPOKE YHMCJIO, U KOJINMYECTBO YMCEJT B
KasK 101 CTPOKE 3aBHCAT OT HOMEPa CTPOKHU, TO €CThb OT IIapaMeTpa n Ha-
PY/KHOU MHCTPYKITUN ITIKJIA;

#Tabmmua 6
for n in range(l, 5):
for m in range(l, n + 1):
print(n, end = "' ")
print ()

OObmiast XxapakTepUCTHKA PACCMATPHBAEMOTO CJIydast: IlapaMeTp BHYT-
PEeHHEll MHCTPYKIMM [UKJA CBA3aH C apaMeTPOM Hapy»KHOI MHCTPYK-
1M, a B TeJle BHYTPEHHEN NHCTPYKIUK UCIIOJIb3YeTCs [apaMeTp HapyoK-
HOHU MHCTPYKIMMU.

CootsetrcTByoIIast 0011ast cxema:

for n in range(nl, n2):

for m in range(ml, n):
(McrnoJib3yeTCcsa BeJIMuMHa n)

nin
for n in range(nl, n2):
for m in range(n, m2):
(MCHIoJIbBYyeTCs BeJIMYMHAa n)
Tun 7

3adaua 7. Tpebyercs HaneyaraTh ync/aa B BUIE CIeAyIOIel TaOInIbL:
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11 12 20
21 2
81 82 90

Ananus Ta6]II/H_IbI TTOKA3bIBACT, YTO JaHHAA 3a/a4a IIPeICTaB/IACT CO60ﬁ
Kak Obl «CyMMY» 3a/1a4d 2 1 3 — B HEll BBIBOJIMMBIE B KayK/[OU CTPOKE UNCIa
3aBUCAT KaK OT HOMEPa CTPOKH, TaK M OT TTOJIOJKEHMA B CTPOKE. HO3TOMy
MpOrpaMMy PEITeHUs 33/1a91 MOKeM O(DOPMUTD TaK:

#Tabma 7
for n in range(l, 9):
for m in range(l, 11):
print(n * 10 + m, end = "' ")
print ()

BZIQCB ITapaMeTp BHYTpeHHeﬁ WHCTPYKIINU ITUKJIa HE CBs3aH C Ilapa-
METPOM Hapyxaioﬁ HHCTPYKHHH,}K)O63 ITapaMe€Tpa HCIIOJIb3YIOTCA B
TEHEBHyTpeHHeﬁIHKTPYKHHH,TOeCTbO6HHﬁiBHﬂBHOX€HHOFOHHKHa
THUIIa:

for n in range(nl, n2):

for m in range(ml, m2):
(MCHIOJNIBBYITCS BEJIMUMHEL N M m)

B saksioueHne 3aMeTHUM, YTO CIIOCOOHOCTH YBUJIETh HEOOXOAUMOCTD
MCIOJIb30BAHUS B IIPOrpaMMe BJIOKEHHOTO 1IUKJIA TOTO WJIM MHOTO THIIA
ABJISETCSA BAKHON XapaKTEePUCTUKON KBaJM(UKAIUKU I[POrpaMMUCTA.
Eciii BbI 1aHUpYeETE CTATh UM, YYTUTE 3TO...

KoHTpoOnbHbIE BONPOCHI

1. Kaxyto nporpaMMHY0 KOHCTPYKIIMIO HAa3bIBAIOT «ITUKJ B IIHKJIE,
WJIN «BJIOKEHHBIH 1nki»? Kak HazwiBaoT ee yactn? Kakue BO3-
MOJKHBI COYETAHUSI MHCTPYKIUH, UCTIONb30BAHHBIX B KaXKI0W U3
qacreii?

2. CKOJIBKO Pa3 BBITIOJHUTCS TEJIO BHYTPEHHEN WHCTPYKIIUU BJIO-
JKEHHOTO IIUKJIA, €CJIU BHEITHSISI HHCTPYKITHST UMEET BHT

for n in range(l, 5):
a BHYTPEHHSIS:
for n in range(l, 4):

3. MozxeT Jiu TeJI0 BHEITHEN MHCTPYKITUU BJIOKEHHOTO TTUKJIA:
a) He BBITIOJIHUTHCST HU Pazy?
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0) BBIOJHATHCST OECKOHEYHO (MIIHU [I0 TOTO MOMEHTa, KOT/Ia T10JIb-
30BaTesib MPEPBET BBITIOJHEHNE OJHOBPEMEHHBIM HaKaTHEM
kaasuir <Ctrl+C> uau 3akpoer okHo Python Shell)?

4. MoxeT Jii TeJI0 BHY TPEHHEN MHCTPYKIMU BJIOKEHHOTO I[HKJIA:
a) He BBINOJHUTHCA HU pasy?
0) BBIIONHATHCST OECKOHEYHO (MIIHU [I0 TOTO MOMEHTa, KOT/Ia T10JIb-
30BaTeb MPEPBET BBITOJHEHUE OAHOBPEMEHHBIM HAKaTHEM
kaasuin <Ctrl+C> win 3akpoer okao Python Shell)?

3apaum anga pa3paboTkm nporpamm

1. Onenku kaxk0ro u3 12 yueHUKOB 110 TPEM TIPEJMETAM IIPECTAB-
JIEHBI B BU/le TaOJIUIIBI;

Mpeamer
YyeHuk Pen
1 2
1 4 4 5
2 3 4 3
12 5 4 4

Heo6x011M0 BBECTH B IIPOrPpaMMy KasK1yio M3 OLEHOK M HalTH UX
CyMMYy. 3a/1auy PelIuTb B ByX BapUaHTaxX:

1) BBOJI OIIEHOK OCYNIECTBJISIETCS IO CTPOKAM;
2) BBOJ OLIEHOK OCYIIECTBJISAETCS TI0 CTOAOIAM.

2. HameuaraTh ync/ia B BUjie CJIeayoleil TaGIuibt:

8 8 8
8 8 8
8 8 8
8 8 8
8 8 8

3. HarmeuaraTp ync/ia B BUjie CIeayoleil TaGJIuibt:

1 1 1 1 1
2 2 2 2 2

7 7 7 7 7
4. HameuaTaTp 9mciIa B BUIE CIEAYIOMIEH TAOTNTIH:

10 10 10 10
20 20 20 20

80 80 80 80
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5. HameuaraTh unc/ia B Bujie cienyoleil TaGJIuibt:

12 12 12 12
22 22 22 22

82 82 82 82
6. HameuaraTp unc/ia B BUjie cIeayoIeil TaGIuibt:

2 3 20
2 3 20
2 3 20
2 3 20
2 3 20

7. Hameuararn 9ucsia B BU/E CIEAYIONEN TaOIUIIDE:

15 14 ... 3
15 14 ... 3
15 14 ... 3
15 14 ... 3

8. HarmeuaraTh ync/ia B BUjie CIEAYOMIEi TaOIUIIbL:

0 0 0 0 0 0
0 0 0 0 0

0 0 0 0

0 0 0

0 0

9. HamneuaraTh 4yncjia B BU/E CJIeAyoieil TabJInIbl:
8 7 6 5 4 3 2 1
8 7 6 5 4 3 2
8 7 6 5 4 3
8

10. HameuaraTh unciia B BUe CIeAyIoLiel TabInIbl:

2 3 4 5 6 7 8 9 10
3 4 5 6 7 8 9 10

4 5 6 7 8 9 10
9 10

11. HameuaraTh unciia B BU/e CJIeAyIOLIed TabInIbl:

2
2 3
2 3 4



MaBa 8. [oBTOpEeHVe NOBTOPEHUN

12.

13.

14.

15.

16.

17.

18.

Hameuarats uncia B BU/IE C]IelIYIOIHefI Ta6JII/IHbIZ

3 3 3

4 4 4 4

5 5 5 5 5

6 6 6 6 6 6

HareuaraTs yncsia B Bujie cieyomieit Tabmibl:

21

22 22

23 23 23

24 24 24 24

25 25 25 25 25

Hameuarats uncsia B BUzie CIeAYIONIEN TaOIHITb:

1 1 1 1 1 1 1 1
2 2 2 2 2 2 2

3 3 3 3 3 3

4 4 4 4 4

5 5 5 5

Hameuarats uncsia B BUzie CIeAYIONIEN TaOIHITBI:

10

20 20

30 30 30

40 40 40 40

50 50 50 50 50

HarmeuaTarp yuc/ia B Buje CJeayionieil TabInibl:
5 5 5 5 5

6 6 6 6
7 7 7

8 8

9

HareuaTarp ymciia B BUe CaeayIoleii TabmibL:

5 5 5 5 5
10 10 10 10

15 15 15

20 20

25

Harneuarars unciia B Buge caeayionieil Tab b

101 102 103 104 105
111 112 113 114 115
121 122 123 124 125

161 162 163 164 165
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19. HameuaraTh uncJia B BUE CJAAYIONIEH TabInIbl:

51 52 53 ... 58
41 42 43 ... 48
21 22 23 ... 28

20. HarmeyaraTb moJiHyI0 TabJIUILY CITOKEHUST B BUJIE:

1 +1=2 2+ 1 =3 9 +1 =10
1 +2=3 2+ 2 =4 9+ 2 =11
1+ 9 =10 2+ 9 =11 9+ 9 =18

21. Hameuarath MOTHYIO TaGIAIY CTOKEHVS B BUJE:

1+1=2 1+2=23 1+ 9 =10
2+ 1=3 2+ 2 =4 2+ 9 =11
9+ 1 =10 9+ 2 =11 9+ 9 =18

22. HareuaraTp MOJHYIO TaOJIUIY YMHOKEHUS B BUJIE:

1 %1 =1 1*2=2 ... 1%*9=9

2 %1 =2 2%2=14 ... 2%9=18

9% 1=09 9 *2=18 ... 9* 9 =281

23. HameuaraTb OJHYIO TaOJUIy YMHOKEHUS B BUJE:
1 %1 =1 2%1=2 ... 9%1=09
1%2=2 2 %2=4 ... 9%*2=18
1%9=09 2%9=18 ... 9*9 =2l

Ecui BBl yeTasu, 1o, 4To6bl 0TH0XHY T (©), pazpaboTaiiTe IporpaMMbl
JUISL TIOJTyYeHust M300paskeHui, ToKasaHHbIX Ha puc. 8.2 u puc. 8.3.

Puc. 8.2 Puc. 8.3



aea 9.
«ObpabaTbiBaem»
HaTypanbHOE YMCJIO

B manHoii riaBe paccMOTPEHBI METO/[bI PEIIEHUST 3a/1a4, CBSI3aHHBIX C Ha-
TYPaJIbHBIM YUCIOM!. DTH METO/IBI IIOJIE3HBI%, TAK KAK OHU MOT'YT OBITb HC-
[0JIb30BaHbI IIPU PeLIeHUH APYTUX 3a1a4 (1 OyAyT MCHOJIb30BaHbI B JJaH-
HOI KHUTE Jajiee).

9.1. BoiaeneHue undp

3amaua opmysnupyercst Tak: «/[aHo HaTypajibHOe 4yKcyio. BbiBecTr ero
G PbL B “CTONOUK”>.

Pewenue

Korna konudectBo 1udp B 33/IaHHOM YHCJie M3BECTHO, MOKHO BbIjle-
JuTh 0Oyt ero 1udpy (cMm., HanpuMep, 3aanust 5—7 Ha Pa3paboOTKy
nporpamm B riase 4). Ho B JaHHOM ciTy4ae 3TO KOJIMYeCTBO HEN3BECTHO.

[ToaTomy mojymaem Hajl BOIPOCOM: Kakylo 1Py 1esoro yucaa (cM.
cXeMy HUKe) OTIPEIeIUTD MOKHO?

| nepeas | emopas | | npeonocsieoHAA | nocseoHAA |

uudpbl uncna

Otger — nocieIHI00 (TToce Hsis 1 pa JFOOTO HATYPATBLHOTO YHC/IA
paBHA OCTATKY OT JieJIeHust 3TOTO uncsia Ha 10 — ybenurech B aTOM!):

posl = n % 10 #posl - mocsenHsas uubpa uymciIa n

A octasbhbie 1udps? Kak, Hanpumep, onpenesnThb IPeocaeHIon
udpy? Ee MOKHO HAWTH TOJBKO Tak: MOJIYYUTh YUCJIO Oe3 MOCTeHel

HarmomuumM, uTo HaTypaTbHBIMI HA3BIBAIOT II€JIbIe TOJ0XKUTeAbHbIe yrcaa (1, 2, ...).
Ecin BbI XO0THTE CTATh XOPOILINM IIPOTPAMMUCTOM, TO YUTUTE, YTO OJJHIM U3 Ba’KHBIX yC-
JIOBHIT 9TOTO SIBJISIETCST GOJIBINON OIBIT PENTeH s Pa3IMYHBIX 3a/1a4 TI0 TPOTPAMMHUPOBa-
HIIO. A T109TOMY pernaiite 11o00JIblie pasHbiX 3a/1a4 — aOCTPAKTHBIX U COAEPIKATETbHbIX,
«Ha 5 MUHYT» U «Ha JIeHb PaboThi». Bee 910 00513aTe/IbHO BAM IPUTOUTCS. .
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1 pbl NCXOAHOTO unca (pasnenns ncxoaHoe Hatesno Ha 10) u 17t Hero
OTIPEIeJTUTH TIOCTIEIHIO ITUMPY.

AHAJIOTUYHO MOKHO TOJYYUTh W TIPEIIPEATOCAETHION, 1 OCTATbHBIE
U QPHL.

CureroBatesIbHO, 7T PEIIEHNS 33Ia4Yl B TPOrPaMMe HaJI0 MHOTOKPAT-
HO BBITIOJTHUTD CJIETYIOIINE JIeHCTBUS:

1) ompenmenuTh oceHIO0 UGPY YUCITY;
2) BBIBECTHU ee Ha 9KPaH;
3) mosyunTh uncso 6e3 nocyaegHen nnudpsl.

Ho ckosibko pa3 Hajo MOBTOPUTH yKa3aHHbie JelicTBusi? Heuspect-
HO. 3TO 3HAYUT, 4TO Hy)KHO HNCIIOJIb30BAaThb I/IHCprKL[I/IIO IIUKJIa while.
YesoBue, 3anuchiBaeMOe B 9TOM MHCTPYKITUH, JOJKHO OBITh aHATOTHY-
HBIM HCITOJTh30BAHHOMY B TIPOTPAMMe PelieHus 3a/1a4u 2 B MyHKTe 6.2 —
n > O)

n = int (input ('BBemuTe HaTypajibHOE uYMcJO '))
while n > 0:
posl = n % 10
print (posl)
n =n//10

MpumeyaHue. MporpaMMy peLleHus 3afayn BbiBOAA HA 9KpaH «CTONOU-
KOM» LMdp 334aHHOrO HaTypasibHOrO YWUCa, HauyMHas Cc NepBoi LUUbpPbI,
pa3paboTaiTe caMOCTOATENbHO.

9.2. OnpeneneHne m-u cnpaea
undpbl YUcna

3ajlauy MOXHO pemuTh Tak. IlocienoBaresbHo BbieaseM nu@pbl, Kak

3TO JIeJIAJIOCh TIPU PEIIeHUN TPE/bIAYINei 3a1a4i, HO CYMTAEM BbI/IEICH-

Hble 1UdPBLI, UCITOIb3YS NepeMeHHyIo-cueTurK. Korja snauenue cyeTyu-

Ka CTaHeT PaBHO m, BBIBOAUM IOCJIEIHIOIO BBIICJICHHYIO IIUQPY.
CootBercTByIolas MporpamMmma:

n = int (input ('BBemgure HaTypajbHOe uYmMcjo '))
m = int (input ('BeemmuTe HOMep uMbpH '))
k=0 #llepeMeHHa s~ CUETUUK
while n > 0:
posl = n % 10 #posl - nocrnenHsas umbpa Umcsa n
k=%k + 1 #YBemmMuMBaeM CYeTUMK
if k == m: #BcTpermiiace m-s umudpa
print (posl) #BEIBOOVIM €€

n =n//10



Masa 9. «O6pabaTbiBaem» HaTypPabHOE YMCNO I.--

MoOKHO YMEHBIIUTH PasMep MPOTPAMMBI, YUUTBIBAsI, YTO MBI 3HAEM,
CKOJIBKO pa3 HY>KHO BbIIeJITh TTUDPHI (m pa3). [ToaToMmy MoOKHO MCTTOND-
30BaTh MHCTPYKIIMIO for:

for k in range(l, m + 1): #Um for k in range (m):

posl = n % 10
n =n//10
print (posl) #BLHIBOOVIM IOCJIELHI BBIIEJIEHHYD (m-0) unbpy

9.3. OnpeneneHne m-u cnesa
undpbl UMcna

31ech 3a/1a4a YCJIO0KHAETCS TeM, YTO CJIeBa BbIIEIATh HU(PLI Mbl HE MO-
xem. Ho ecitit Mbl y3HaeM ofiiee KoJIm4ecTBo UG B 33IaHHOM YHCIIE, TO
y3HaeM U HOMep HY:KHON Hugpsl 11pu cuete cipasa. MeTtoauka onpeje-
JieHusl KosindecTBa IUdp B 3a/JaHHOM HaTypPaJbHOM YHCJIe PAaCCMOTpeHa
B ry1aBe 6. [ToaToMy HayasibHas 4acThb IPOrpaMMbl 0OpMIISETCS TaK:

n = int (input ('BBemure HaTypajbHOEe umcjo '))
m = int (input ('Beemure HOMep uMbpPH ') )
k=0 #06mee xoymuecTBO UMb
n2 = n
while n2 > 0:
n2 = n2//10
k =k + 1

Bupno, uro ipu onpeziesieHnn KosmdecTsa Mp UCI0Ib30BaHa He Be-
JUYMHA n, a n2 — <KOMUA» n. ITO CBA3AHO € TE€M, UTO IIPU TojicueTe 1udp
3HAUYEHUE YKCJIA n MEHSIETCs, 3 OHO HEOOXOIMMO JIJIst HAXOXK/ICH ST 3a/[aH-
HOM 1IUdPBI Ha MTOCJEAYIONINX TATaX peleHus 3a/[aun.

Urax, obiee kommdecTBo Udp k MBI 3HaeM. Kakoii Homep m2 1ipu cyere
CIIpaBa COOTBETCTBYET 3alaHHOMY HOMepY m? /17151 0TBeTa cCocTaBuM TabJIHILy:

Homep unépbi cneBa m Homep undpbi cnpaBa m2
k
k -1
3 k -2
m ?
k -1 2
k 1

nus3 KOTOpOfI CJIEAYET, 4TO:
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m2 =k -m+ 1

[Toatomy 1151 BBIBO/IA HYSKHOT ITU(DPHI MOXKHO MCITOIH30BATh MHCTPYK-
U0 for, B KOTOPOI KOJIWYECTBO TOBTOPEHU paBHO k - m + 1:

for a in range(k - m + 1):

o

posl = n % 10
n =n//10
print (posl)

9.4. OnpeaeneHue cymmsbl undp
yucna

[lus perienus 3a1a4u B IPOrpaMMe HaJI0 MHOTOKPATHO BBITIOJIHUTD CJie-
ZIyIOTIue TeUCTBU:

1) ompenenuts mocjaeHIO0 UGPY YUCIIA;
2) ydecTb ee B HAll[IEHHOIT PaHee CYMME;
3) nosyuuTh uncao 6es3 nocaegHen nudpol.

Ecau BcnoMHUTB 0O TIepeMeHHbIX-CyMMaTOPax (CM. T/1aBy 5), TO MOXHO
TakK O(I)OPMI/ITB IIporpaMmy:
n = int (input ('BBemuTe HaTypajibHOE uYMcjo '))
sum = 0 #HauasibHOE 3HaUeHMe CYMMH LMbP
while n > 0:
posl = n % 10
sum = sum + posl
n =n//10
print ('Cymma umpp sTOTO umMcjia paBHa', sum)

9.5. OnpepeneHne makcmmMasibHOM
undpbl UMcna

AJITOPUTM pellieHus 3TOM 3319 AHAJIOTUYEH aJITOPUTMY JICHCTBHI Yeso-
BEKa, KOTOPBII OMpeiessieT MAKCUMATbHYIO IU(GPY B HEKOTOPOM UHCJIE:

324086312

— cHavaJsa OH 3alIOMUHAET IIePBYI0 IIUdPY, a 3aTeM pacCMaTPUBACT BTOPYIO.
Ecom ona 6oJbliie TOro uncia, KoTopoe TOMHILI, TO 3aIOMUHAET BTOPYIO
udpy U nepexonuT K caeyloleil, TpeTbeil nudpe, B IpPOTUBHOM CJlyyae
IIPOCTO TEPeXOUT K caeylonieii udpe u gemaet To ke camoe. B Hateit
porpamMmme eJIMHCTBEHHOE OTJINYKE B TOM, YTO «IIPOCMATPUBATb» (Bbljle-
JIITh U CPABHUBATD) IIU(MPbI MBI Oy/IeM, HAUMHASA C OCJEHEN.
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B HpHBelIeHHOﬁ Jlajiee IporpaMMe NHCKOMOE MaKCUMaJIbHOE 3HaY€HNE
XPpaHHUT IIepeMeHHasa Max.

n = int (input ('BBengure HaTypajbHOEe umcjo '))

posl = n % 10 #BHIIEJISeM [IOCJIeNHID LUnbpy

Max = posl #llpuHMMaeM ee B KadyeCTBEe MaKCHMMaJlbHOM
n =n//10 #OrBpaceBaeM nocJyenHoon Ludpy

#PaccMaTpuBaeM OCTAaJIbHEIE LMQPEH
while n > 0:

posl = n % 10 #BrImesiseM
if posl > Max: #CpaBHUBaeEM

Max = posl #1 npy HeoOXOmMMOCTM MeHseM 3HadeHue Max
n =n//10

print ('MaxcmMasbHasa uUmdpa 3amaHHOTO UmMcja pasHa', Max)

B nannom CJydae OTAEJbHO ITOCJIeHIOI0 HI/I(l)py MOJXHO HE€ BbIJCJIATD,
TaK KaK MOXHO B Ka4eCTB€ Ha4YaJIbHOT'O 3HAYCHUA HepeMeHHOfI Max IIpU-
HATDH 0°:

n = int (input ('BBemure HaTypajbHOEe umcjo '))
Max = 0
#PaccMarTpuBaeM Bce LMOPEH
while n > 0:

posl = n % 10

if posl > Max:

Max = posl

n =n//10

print ('MakcuMasbHas umbpa BamaHHOTO UMcia pasHa', Max)

9.6. OnpepeneHne MMHUMaJIbHOMN
undpbl UMcna

3ajlaua pelraeTcs aHaJIOTUYHO MpeblIynell (HadaabHoe 3HaueHue HCKO-
MO TTepeMeHHOH Min MOKHO TPUHSATH PABHBIM 9).

9.7. OnpepneneHne Homepa
MaKkcuMmasibHOM umdpbl UMcna
npu cyeTe crpaBa HaJsieBo

3/1ech pelleHre TakKe aHAJOTMYHO aJTOPUTMY JEHCTBHII YeI0BeKa, KO-
TOPBIN OTIPEIeJISIET TTOPSIIKOBBI HOMEP MaKCUMAaTbHOU 1Pl B HEKO-
TOPOM YIICJIe IPU CYeTe CIIPaBa HAJIEBO:

3 B HeKoTOpbIX 3aj1auax Onpe/ieleHnsl MAKCUMAIbHOTO 3HAUEHHs TaK TOCTYTATh HeJIb3st
(upuMepst Gy/IyT IIPUBEIEHBI B CJEAYIOMUX naparpadax).
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324806312
987654321

— CHayajla OH 3allOMUHAeT nocjenHo nudpy u Homep 1, a 3atem pac-
CMaTpPUBAET IMPEANOCTeIHIOn. Ec oHa GOJIbIE TOTO YUCJIA, KOTOPOE
MOMHWJI, TO 3aIlIOMUHACT MPEANOCAeHION Py U HOMEDP 2 U Mepexo-
[T K CJIEYIONIEH, B IPOTUBHOM CJIydae MPOCTO MEPEXOUT K CIEYIONEN
(Tperbeii cripaBa) nudpe u geaet To ke camoe. [Ipu aTOM OH BezieT cuet
HOMepoB 1dp (cM. 3a1a4y 9.2).

B cooTBetcTBy10111€11 TPOrPaMMe, KPOMe BEJIMUYMH n U pos 1, UCI0JIb30-
BaHbI TAK)KE BEJNIMHBI:

* Max — MaKCcUMaJbHas nudpa 9ncia;
* nomer — MOPSIKOBBIN HOMEp Ouepe/IHOMN ITUMPDI YUCIa;
* nomer max — MCKOMBII HOMEp MaKCUMaJIbHOH 1Tu(pBbI.

Bcesa nmporpamma nmeet Bu:

n = int (input ('BBemuTe HaTypajibHOE uYMCIIO "))

posl = n % 10 #BuIDesIseM MOCJIeOHn LUubdpy

Max = posl #llpuHMMaeM ee B KaueCTBEe MaKCUMaJIbHOM,
nomer max = 1 #a B xauecTee HOMepa — 1

nomer = 1 #PaccMoTpeHa omHa uubpa

n =n//10 #0OTbpaceBaeM MNOCJEIHIL UMbPY

#PaccMaTpuBaeM oCTaJlbHEE LMOPE
while n > 0:
nomer = nomer + 1 #Homep ouepenHOM oOpabaTeiBaeMoOM UMOPE

posl = n % 10 #BEIDeJIIeM MOCJIeOHIn LUubpy

if posl > Max: #CpaBHMBAEM M [IPY HEOOXOOMMOCTU
Max = posl #MeHseM 3HaueHre Max,
nomer max = nomer #a B xauecTBe 3HAUEHMA nomer max

#IprHMMaeM HOMEp TeKywey Lmbpel nomer
n =n//10
print ('HoMep MaxkCuMMasibHOM LMOPH 3aIaHHOTO uYMCJla paBeH', nomer max)

BapI/IaHT IIpOorpaMmbl, B KOTOPOM IIOCJIC/IHASA umbpa 3a/[aHHOT'O Y1CJia
OTHEHBHO]{epaCCManHBaeTCH,paSpa6OTaﬁTeCaMOCTOHTeﬂbHO.

9.8. OnpeneneHne Homepa
MUHUManbHOM undpsbl YMcna
npu cyeTe cnpaesa HaneBo

3ajava pemnaeTcs aHaTOTHYHO (€CTECTBEHHO, C YI€TOM TOTO, UTO UIIETCS
HOMEp He MAaKCUMAJIbHOM, 2 MUHUMAJIBbHON 1TU(PHI).
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3agaHusa

Hanummmre mporpaMMBbl petiieHns caenyIomnx 3a1ad: «/{ano natypamib-
Hoe yucio. OnpesesnnTs:

a) CyMMY ero YeTHBIX ITudp;

6) KkoanuecTBo ero uudp, GOIbIIKX 5;

B) MaKCHUMAJbHYIO HEUETHYIO ITU(PY YuCIa;

I') HOMEP MUHUMAJIbHOU IU(PBI YKCTA TIPU CUEeTe CJIeBA HAIMPAaBO
(M3BeCTHO, UTO Takas Iudpa — OHA)».

JdonosiHeHue

Permmm erite psijt 3a/1a4, CBSI3aHHBIX ¢ HATYPAJTbHBIMU YUCTAMU. DTH 3a-
Jlauyl [IOHaL00ATCS HaM B JlaIbHEHIIIeM.

3adaua 1. lano HaTypasbHOe YKCI0 n. [IpOBEpPUTD, ABJISETCA JI OHO
IPOCTBIM.

HamoMm®M, 9TO TIPOCTBIMU HA3BIBAIOT HATYpaTbHBIE Ymca, Gombie 1,
KOTOPBIE JIEMSATCST TOMBKO Ha 1 1 Ha camo cebst.

W3 ompeznesieHns BbITEKAET OUEBUIHBIN METO/T PEIIEHUST 3a/[aU: HA/I0
OTIPEIeJIUTHh KOJUYECTBO JeJUTeNeil 3a/laHHOTO YNCIa; eCJU 3TO KOJH-
YeCTBO PABHO 2, TO YHCJIO TPOCTOE.

Kakue uncia MoryT ObITh JesuTesieM yncia n? B obuiem ciyyae — 1, 2,
., 1/ /2, @ TaKXKe caMo YnCI0 n. IloaToMy MoXKeM pelmThb 3aj1a4y, oJACYu-
TaB KOJUYECTBO JeJIUTeNeH 3aJaHHOTO YUCJIa, MCIOIb3YsT TIepEMEHHYIO-
CUETYWK:

n = int (input ('BBemuTe HaTypasyibHOe umcjo '))
kol del =1 #YumMTEBAEM N B CUETUMKE KOJIMUECTBA HEJIMTEeJeNn
for vdel in range(l, n//2 + 1): #PaccMaTpuBaeM BO3MOXHBE HEJATEI

if n % vdel == 0: #BcTpeTuIICS LeJIMTeJb

kol del = kol del + 1 #YBeImMuMBaeM CYeTUMK

#llpoBepseMm
if kol del ==

print ('STo umcyio nmpoctToe')
else:

print ('3T0 uUMCIO NPOCTEIM He fABJgeTCs')

MosKHO yyecTb, YTO YeTHOEe YUCI0 (KpoMe yucyia 2) MpoCThIM He gB-
JIgeTcs, a y HeUeTHOTO YNCIa MAKCUMAJILHO BO3MOXKHBIN /IeTUTEb PaBeH
n//3. JTO 3HAYUT, YTO B TIPOTPAMMeE HAJI0 PACCMOTPETD 3 CIIydast:

1) n == 2 (31O IPOCTOE UMCIIO);

2) n — 4eTHOe YncJIo, He paBHOE 2 (TaKOe YHCJIO TPOCTHIM He SIBJISIETCS );

3) n — HeuyeTHOE YMCJIO (/1T TAKOTO YUCJIA HAJIO OIPEIeTUTh KOJIU-
YeCTBO JleJInTesIell 1 CPaBHUTD KOJNYECTBO C 2),
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TO €CTb IPUMEHUTD TPU HEIIOJHBIX BapUaHTa HHCTPYKIMHU i f. COOTBETCT-
ByIOII[asl IPOrpamMMa:

n = int (input ('BBegure HaTypajibHOe dYMCJO '))
if n ==

print ('3To umcso npoctoe')
ifn %2 ==0andn != 2:

print ('3T0 uUMCIO HPOCTEIM He fgBJgeTCs')
ifn % 2 ==

kol del = 2 #YuMTEBAEM KAK IOEIMTENM Uucja 1 U n
for vdel in range(3, n//3 + 1, 2): #PaccMaTpuBaeM HEUETHHE UMCIa
if n $ vdel == 0:
kol del = kol del + 1
if kol del ==
print ('3To umcyo npoctoe')
else:

print ('3T0 uUMCIO HPOCTEIM He fgBJgeTCs')

MozkHo Takske 0(hOPMUTD BIOKEHHBIN BAapUaHT MHCTPYKIUK 1 f:

if n ==
print ('STo umcyio nmpoctoe')
elif n $ 2 == 0:*
print ('9T0 uUMCIO NPOCTEIM He gBjageTcs')
else:
kol del = 2 #YuyTEHIBAEM KaK OeJuTesM 1 U n
for vdel in range(3, n//3, 2):
if n & vdel == O0O:
kol del = kol del + 1
if kol del ==
print ('STo umcyio nmpoctoe')
else:
print ('3T0 uUMCIO NPOCTEIM He gBjgeTcs')

IMonpoGyeM yckopuTh pabOTy IPOrpaMMbl IIPUA OIPEAETEHUN KOJIM-
4ecTBa JEIUTEIEH HeYeTHBIX YHCeT. DTO 0COOEHHO BaKHO, KOT/Ia TIPOBe-
psercs oyenb OoJbinoe yncso n (a Python mossossger paborars ¢ Takumm
YrcaaMu®).

Jemurenn uncia 00s3aTeIbHO UAYT B Iapax, HAIPUMEp JeJIUTE I YIC-
na 84:

1 u 84,
2u42,
4u21,
7Tu12.

B lanHOIi BETBU CJIOKHOE YCJIOBHEn % 2 == 0 and n != 2 3alUChIBaTh HET HEOOXO/HU-
MOCTH, TaK KaK CJydail n == 2 yKe pacCMOTpeH (CM. IIyHKT 3.3).

Pasmep nesibix unces B si3bike Python orpannunBaercst TObKO 00bEMOM MaMSITH, IMEIO-
meiics B KOMIbIOTEpe, a He (PUKCUPOBAHHBIM KOJUYECTBOM GaiiToB.

w



Masa 9. «O6pabaTbiBaem» HaTypPabHOE YMCNO I.--m

B m060ii mape MeHbLINIA U3 e/ IUTeIel He IPEBOCXOANT 41 (1MHAaYe II0-
JIYUAeTCs1, UTO IPOU3BEIEHHUE JABYX JIEJIUTE N, KK IbIi 13 KOTOPBIX O0JIb-
e ¥, GyzieT Gourbiie, yeM n). [T09TOMY MOKHO paccMaTpUBaTh BO3MOJK-
HBIE JIeTUTeN TOIbKO /0 3Hauernws Y1 . Onnaxo GyHKIMS sqrt () Beeraa
BO3BpalniaeT 3HaueHus TUNA float (cM. r1aBy 4), a B GyHKIUU range ()
HEJIb34 UCIOJb30BaTh Hellesible apaMeTpsl (eM. raBy 6). [loatomy mpu-
JleTcs 3aMEeHUTh MHCTPYKIUIO HUKJIA for:

for vdel in range(3, n//3, 2):

Ha MHCTPYKINIO while (cM. myHKT 6.3):

vdel = 3 #IIepPBEIM BO3MOXHBEI IOEJIMTEIb
while vdel <= math.sqgrt(n):
if n $ vdel == 0: #Ecim vdel - gemmTesb umMcia n

#YuureiBaem nea mesmrens (vdel m n//vdel)
kol del = kol del + 2
#llepexonyM K CJenyioleMy HeUeTHOMY UMCILY
vdel = vdel + 2

ITpaBa, 31ech BOSHUKAET IIPOOJIeMa, CBSI3aHHASI C TEM, YTO IIPU CPABHE-
HMM 1[eJI0T0 3HaUeHUs1 vdel U BellleCTBEHHOIO 3HAUEeHUS sqrt (n) MOTYT
ObITH OMMOKH. JIeJ10 B TOM, 4TO JIaHHbIE TUTIA float MPEACTABASIOTCS B Ia-
MSITU KOMITbIOTEPA He Bceraa Touno®. [loaromy Jydiiie 3aMeHUTD yCJIOBHE

vdel <= math.sqgrt(n)
Ha PaBHOCUJIbHOE €EMY YCJIOBUE!:

vdel * vdel <= n

Yro6or efe yCKOPUTL paboTy, 3aMETHM, UTO, KOTIa HalIeH XOTs Obl
ofinH fenuTens (kpome 1 1 n), 3alaHHOE YUCTO TPOCTHIM HE OY/IET, 1 MOXK-
HO TIPEeKPATUThH AATbHEHNIIE TPOBEPKHU, UCTIOTb3Ys MHCTPYKIINIO break:

else: #n - HeUeTHOE UMCJIIO

kol del = 2
vdel = 3
while vdel * vdel <= n:
if n % vdel == O: #BcTpeTusica OenTesb
kol del = kol del + 2 {#VYpenmumpaeM CUYETUMK
break #lpexpamaeM paboTy LMKJIIA

vdel = vdel + 2

Harmprmep, ipu mpoBepke uncsia 121 gomdmoe mpescrasienne ¥y121 MOKeT GbITh PaBHO
ue 1011 (11,)), a (ycrosro) 1011.00000000001,, 1 us-3a storo 11 He Gyaer npuHATO B
KavecTse AesmTend yucaa 121 (1011, # 1011, 00000000001 ,). B pesynerare 121 6yner
OIIPE/IEIEHO KaK IIPOCTOE YKCJIO, YTO HEBEPHO.
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if kol del ==

KoneuHo, MOTYT BO3HWKHYTH BOMPOCHL: <A 3a4eM MBI YCJIOKHSIIA
MIPOTPaMMy C TIEJIbI0 YCKOpeHust ee paboThi? Kakas pasHUIl, CKOJBKO
BpeMeHU OyeT BBIMOJHAThCS porpamma — 10 cexyHx umm 3 cekyH b,
rJIaBHOE, YTOOBI pe3yJsbraT ObLi?» Bo-MepBbIX, CYIIECTBYIOT 3ajlaud, B
KOTOPBIX BPEMsI BBITIOJIHEHUS TIPOIPAMMBI SIBJISIETCST BAKHBIM WJIN JIasKe
onpeessaonuM (GakTopoM. Bo-BTOPBIX, HAa OJIMMITHAIAX TI0 IPOTPAMMHU-
POBAHHUIO ¥ HA 9K3aMeHaX YaCTO OIPAHUYMBAIOT BPEMSI PEIIEHUS 3a/[a4M.
B stobom ciryuae, Kak micas Hemenkuii mateMatuk Kapa Taycce: «/{octo-
WHCTBO HayKH TpeOyeT, 4TOOBI BCEMEPHO COBEPIIIEHCTBOBAIMCH CPEJICTBA,
BeJIyIHUeE K TOCTVKEHUTO TIeJN» ...

3adaua 2. Jlaubl HaTypajbHble Yicia a, b (a < b,a > 1). [Hoayuurs
BC€ IIPOCTBIE YUCJIA pr, YAOBJIETBOPSIONINE HEPABEHCTBAM a < pr < b.
C)‘{eBI/IZ[HOy 4TO IIPU pEeHIeHNN 3a/[a91 B Ka4€CTBE€ BO3MOKHDBIX «KaHIM-
JaTOB» B IIPOCTBIE YMCJIAa MOKHO pacCMaTpUBaTh TOIbKO HEUETHbIE YUCIa
13 MHTepBaja [a, b],aTakKe YNCIO0 2, eCJIN OHO BXOIUT B 3TOT HHTEPBAL.
Wcnospayembie B IporpaMMe cJie/yolire BeJUIuHbI (KpoMe BeJIMunH
anb):
* n — YUCJIO, IIPOBEPSAEMOE HA <IIPOCTOTY»;
® perv — HadaJIbHOE 3HaYCHHE 9TOI'0O YHCJia.

OCHOBHbBIE 9TAIIBI PEITEHUS 3a/1aUH:
1. BBoj 3navenuii a u b.

a = int (input ('BBenure 3HaueHMe a ')
b = int (input ('BBegure 3HaueHme b '))

2. Omnpenenenue 3HadeHusi perv. EcjiM a — YeTHOE YUCIO, TO
perv = a + 1,€C/IM HEYETHOE, TO perv = a:

if a $ 2 == 0:
perv = a + 1
else:
perv = a

MozkHo Takske pparMeHT 0ohopMUTH KOpOYe:

perv =
if a $ 2 ==

NJIn

perv = a + 1

Pasuuia Bo BpeMeHU BBLIIOJHEHUsST MOKET ObITh U TOpasjo 0oJblile — CPaBHUTE, Ha-
IpruMep, BpeMs BBINIOJHEHNS Pa3INYHLIX BAPHAHTOB IIPOTPAMM IIPU NIPOBEpPKe YncJia
123456789 123.
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if a $ 2 == 1:
perv = a
3. HpOBepKa yciaoBuda a == 2. B cJydae IOJIOJKUTETIbHOTI'O OTBETA
Ha/l0 BbIBECTU Ha 9KPaH IIPOCTOE YHUCJIO 2.
if a ==
print (2)

4. IIpoBepka Bcex HEYETHBIX YHCEJ n OT perv JI0 b 1 BBIBOJ HA 3KPaH
MIPOCTBIX U3 HUX. [IPOBEPKY Jydlile TIPOBOJAUTH CAMBIM OBICTPBIM
13 PACCMOTPEHHBIX TIPU PelleHNN 3a/1a4i 1 MeTOoM:

for n in range(perv, b + 1, 2):
kol del = 2

vdel = 3
while vdel * vdel<= n:
if n $ vdel == 0:
kol del = kol del + 1
break
vdel = vdel + 2
if kol del == 2: #BcTpeTwjloCh OuUepelHOe MPOCTOEe YUCJO
print (n) #lleuaTaem ero

Buano, uto B ocsieiHem pparMeHTe porpaMMbl UMEETCsI BJIOKEHHBIM
uKJ (cM. Ti1aBy 8):

for n in range(perv, b + 1, 2):

while vdel * vdel <= n:
if n
B nem mapameTp BHyTpeHHel MHCTPYKITUY IIUKJIA vdel CBSI3aH C TIapa-
METPOM HAPY>KHOU MHCTPYKIUU n, & B TeJie BHYyTPEHHEN MHCTPYKITUU UC-
TIOJIb3YETCS ITapaMEeTP Hapy>1<H0171 MHCTPYKIIMH, TO €CTb €TI0 TUII, COTJIaCHO
riase 8, — 6.

3adaua 3. Haiitn 100 nepBbIX IPOCTHIX YHCEIL.
3/1ech HAJI0 MCIOJIb30BaTh TEPEMEHHYIO-CUeTYMK KOJMYeCTBA Haii-
JIEHHBIX TIPOCTBIX UYWces. B TpuBeseHHON HIKE MporpaMMme WMs 3TOH
mepeMeHHOH — k. Tak Kak KOJTMIEeCTBO YHCEs, KOTOPbIe HAa/lO TIPOBEPUTH,
B JIAHHOM CJIy4ae HEW3BECTHO, TO HYKHO HCIOJB30BATh WHCTPYKIIUIO
UKJa while. YcsioBUe B Hell OmpesiesiseTcs 10 MPaBUITY, OMMMCAHHOMY
B ryiaBe 6, — OHO MPOTUBOIMOJIOKHO YCJOBUIO OKOHYAHUST PabOThI IIMKJIa
(k > 100), TO ecTh GyJIeT TaKUM: k <= 100.
[Iporpamma:
print (2, end = ' ') #llepBOoe mpocToe UMCIO - 2
k=1
n=3 #lleproe mnpoBepsAeMOe UMCJIIO
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while k <= 100:
kol del = 2

vdel = 3
while vdel * vdel<= n:
if n % vdel == 0:
kol del = kol del + 1
break
vdel = vdel + 2
if kol del == 2: #BcTpeTusioCh OuUepelHOEe MPOCTOe UUCIO
print(n, end = ' ') {#lleuaTaem ero
k=%k+1 #YBenuurBaeM CcuUeTumuk k
n=n+2 #Crnenyomee npoBepseMoe (HeUueTHOe) UMCIIO

B IIpOoTrpaMMe TaKKe UMEECTCA BJIOJKEHHBIN ITUKJI. Ero tunm — 2 (CM. TJIa-
BY 8).

3adaua 4. «CoBepIIeHHBIMU»> HA3BIBAIOT YUCJIA, PABHBIE CYMMe BCEX
CBOUX JlesuTesiell (ecTeCTBEHHO, KpOMe caMoro uwucia). Hampumep, co-
BepIIeHHBIM stBJIsteTcs yucho 6 (6 = 1 + 2 + 3). Haiitu ciemyioree coBep-
MeHHOE YNCTI0 (M3BECTHO, YTO OHO — JIBY3HAUHOE).

[lns1 permnenns 3a1aun Ha/lo PACCMOTPETH BCe JIBY3HAUHBIE UM CJIA n U JIJIS
KaK/I0TO U3 HUX OTIPEJIESIUTh CYMMY €T0 JesuTteseil sum. Ecan sum == n,
TO n — COBEPIIEHHOE YUCJIO.

CoOoTBeTCTBYIOINIAS TIPOrPaMMA;

for n in range (10, 100):
sum = 0 #HadasyibHOE 3HaUeHMEe [IepeMeHHOM-CcyMMaTopa

for vdel in range(l, n//2 + 1):
if n % vdel ==

sum = sum + vdel #YumTeBaem nesmrens vdel B cymme
if sum == n:
print(n)

Tun BIOJKEHHOTO ITUKJIA B IPOTPaMMe YCTaHOBUTE CaMOCTOSTEIBHO.

OdepeHble COBEPIIEHHBIE YNCIA — TPEX3HAYHOE, YeThIPEX3HAUHOE 1
8-3naunoe. ITonck mocsesHero Moxer MOTpeboBaTh 3HAYNTEIBHOTO Bpe-
MeHU. YT0ObI yCKOPUTD HOKCK, MOJKHO!

1) 1pu npoBepKe KajkJ0ro Yucja n pacCMaTpUBaTh BO3MOKHbBIE Jie-
JIATEIM TOJILKO 0 ¥ (cM. 3ajauy 1) ¥ U1 KakI0ro HalileHHOTo
JIETUTENIST YIUTHIBATD B CYMMe €T0 U BTOPO IEJTUTENb 13 €T0 «I1a-
poi»S;

2) IPEKpaTUTh IPOBEPKY, KaK TOIbKO OYAET HAlZEHO COOTBETCTBYIO-
1ee COBEPIIEHHOE TUCIIO.

Hano yuectb o/iHy 0COGEHHOCTD YKCE N, SABJISIONMXCS TOUHBIMU KBaJpaTaMu, — y jie-
JIUTEJIS, PABHOTO 4L, «CUMMETPUYHOTO» aesuTes Her. Hanpumep, ansa n = 100 maps
nemureseit: 2 u 50, 4 u 25, 5 u 20, a gesmrens 10 — opgun. Koneuno, Ha/io yuecTs B cymme
U JIeJTUTETh, PABHbIN 1.
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Takoit BapuWaHT TIPpOTrpaMM ITONCKaA TPEX3HAYHOI'O U YETBIPEX3HAYHOTO
COBCPHIEHHDBIX Y1 CEJT pa3pa60TaI‘/’ITe CaMOCTOATEJIbHO.

AononHutenbHble 3apaHns

1. Hammmure mporpammy, KOTOpas orpeiessieT, BEPHO JIU, YTO BBe-
JIEHHOE YHCJIO;
a) COCTOUT U3 OJIMHAKOBLIX ITUMP (Kak, Hanpumep, 666);
0) CONEp:KUT Be OJMHAKOBbIE IIU(PBI, CTOAIIME PsaoM (KaK, Ha-
npumep, 35510).

2. Hanumure mporpaMmy, KOTopas OIpe/iesisieT, BEpHO JIin, 4To 1ud-

PBI BBEJIEHHOTO YHCJIA [IPH IIPOCMOTPE CJIeBa HATIPABO:

a) 00pas3yioT MOHOTOHHO BO3PACTAIOILYIO MOCJE[0BATETHHOCTD,
TO €CTh TAKyIO II0CJIE0BATENbHOCTD, Y KOTOPOIl Bce 1udpbl
Gouiblire npeapiayneil (kak, Harpumep, 13579);

6) 06pa3yioT MOHOTOHHO BO3PACTAIONIYIO TMOCIEN0BATENBHOCTD
UM MOHOTOHHO YOBIBAIONIYIO TIOCIEA0BATENLHOCTD, TO €CTh
TaKyI0 MOCJEI0BATENBHOCTD, ¥ KOTOPOI Bee 1udpbl GoJiblie
npeapiayieii (kak, Hapumep, 13579) mu6o Menblne mpensl-
nyieit (Kak, Harpumep, 76 520).



Naea 10.
TunoBble 3apa4un 00padoOTKu
HaOopa uucen

B nanHoi#i ry1aBe paccMOTPEHbI METO/IbI PEHIEHMST 3ajad TAKOTo ThIla: «/lan
Habop (1mocjIen0BaTe/IbHOCTh) U3 n unces. Oupeaeaurs ...». Bmecro «...»
Oyler yKasaHa KOHKDETHas 3ajlada — HaXOsKAEHUEe CYMMbl BCEX UHCel,
MaKCUMaJIbHOTO 3HaYeHUs U Jp. [Ipu aTOM nMeeTcsi B BUILY, 4TO 3aJIaHHbII
Habop 3HaYeHUil He OyeT 3alIOMUHATHCS B ITAMSTH KOMIIbIoTEpa'.

ScHo, uTO B IpOrpaMMax pelrieHus: yKa3aHHbIX 3a/1a4 JOJLKHbI TTOBTO-
PSITBCSI CTIEYIONTIE TEeHCTBUS:

1) BBOJ OYEpeHOro Yncia Habopa;
2) 06paboTKa 9TOro 4ncia,

TO €CTh JOJKHA OBITh MCIOJIb30BaHa NHCTPYKIUS UK/IA, a TAK KaK KOJIH-
4ecTBO 06pabaThIBAEMBIX YUCEN n U3BECTHO, TO €CTh U3BECTHO KOJUYECT-
BO MOBTOPEHUH, TO KOHKPETHO — HHCTPYKIUA for.
B nporpaMMax UCHoIb30BaHbl CJIEAYIONME OCHOBHBIE BEJTUYNHBDL:
* n — o0Immee KOMMIECTBO unces B Habope (OHO MOKET OBbITh 3apaHee
3alaHO B IPOTPaMMe UJIU BBOANTHCA B XOJIE €€ BHITOJHEHUS );
* nom — HMOPSZAKOBBIN HOMEP YUCTA;
* a — ouepegHoe 0OpabaTbiBaeMOe 4nCcI0 Habopa.

10.1. CyMmmupoBaHue BCcex umcen
Habopa

IIyctb Tpebyercs HaiiTu cymMMy Beex umnces HaGopa: 5, 3, 1, 5, 12, 6, 3, 3,
8, 12.
3ajiaua perraeTcs ¢ UCI0JIb30BaHUEM ITEPEMEHHOI-CyMMaTopa:

n =
sum = 0 #HauasjbHOE 3HAYEHME IIEPEMEeHHON-CyMMaTopa

! Irta 0cOOEHHOCTD OTIMYAET JaHHble 3aa4M OT 3a/la4 06pa6OTKI/I TaK Ha3bIBa€MbIX «CIIUC-

KOB», KOTOpbIe Oy/IyT PACCMOTPEHBI B riiase 12.
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for nom in range(n): #lloBTOPEHME n pas
#Unm for nom in range(l, n + 1):
a = int (input ('BBemuTe ouepenHoe uucio '))

sum = sum + a
#BriBOL pesysipTaTa MM MCIIOJIb3OBaHME €I'0 B pacueTax

IIpumep 3adauu. VI3BecTHA Macca B KMJIOTPAMMAX KaXKIOTO TIPEIMETa,
3arpyskaeMoro B aBTOMOOUIb. OTpenenTs 00TIyI0 Maccy rpysa.

Pewenue

n = int (input ('Ykaxure KOIMUECTBO IpenmMeToB '))

sum = 0

for nom in range(n):
a = int (input ('BBemuTe MaccCy ouepemHOTO mnpemmera '))
sum = sum + a

print ('O6mwas mMacca Bcex npelMeTor =', sum)

Opyroii npumep 3agauv paccMmaTpuBaemMoro Tuna

W3BecTHb! 17MHBI Kask10# 13 cTopoH 12-yrompauka. Onpenennts Tie-
pUMeTp 3TOH (PUTYPHI.

lMpumeyaHune. 3apa4a MOXET ObITb TAKXE PeLLEHa C MCMNONb30BaHNEM Tak Ha-
3bIBAEMOrO «reHeparopa cnucka» (CMm. rmasy 12).

10.2. CymmumpoBaHue yucen
Habopa, KoTopble oonaaaloT
HEeKOTOPbIMU CBOMCTBaAMM
(yaoBneTBOpAIOT HEKOTOPOMY
YCNOBMIO)

IIpumepot 3adau

1. Usectna crommoctsb 10 mpeameros. OnpeneauTs o0LIyI0 CTOM-
MOCTb T€X MPEAMETOB, KOTopbie cTostT MeHee 200 pyo.

2. Janbl 10 menpix yncen. OnpenesuTh CyMMY TeX U3 HUX, KOTOPbIE
OKAHUYMBAIOTC HYJIEM.

3. W3BecTHBI IaHHBIE O KOJUYECTBE OCA/IKOB, BHITIABIITUX 32 KAXKIBIN
IleHb HEKOTOporo Mecsiia. Onpenesuts 001iee KOJTUIeCTBO 0Cal-
KOB, BBITIABIIINX BTOPOTO, YETBEPTOTO, IMECTOTO U T. JI. YUCTA ITO-
ro MecAta. B mporpaMMy OJKHBI BBOJIUTHCS IAHHbIE 32 KAsKbIi
JIeHb MeCsIIia.
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OTimane 3a/la4 aHHOT'O TUIla OT Hpeabmymeﬁ B TOM, 4YTO YUYUTHIBATH B
CyMM€ sum HaJ0 HE BCE YHCJIa Ha60pa. 3Ha‘-II/IT, JLOJIZKEH OBITH UCIIOJIB30-
BaH HEITOJTHBII BapHaHT UHCTPYKIUM if.

HpI/IBelIeM IIporpaMMy pelieHuA 3a/la4r O CTOUMOCTH TIPEAMETOB!

sum = 0
for nom in range(10):
a = float (input ('BBemuTe CTOMMOCTBH OUYEPEOHOTO mnpemMera '))
if a < 200:
sum = sum + a
print ('Ofmwas CTOMMOCTE IPEeIMEeTOB, KOTOPkEe CcToAT MeHee 200 py®. =', sum)

B o61iem ciryyae mporpamMa Takas:

n =
sum = 0
for nom in range(n): #Unm for nom in range(l, n + 1):
#BBOIO OuUEpemHOTO uMCIa a
a = float (input ('Beemure ouepenmHoe uwmcio '))
if <ycmoBme>: #TONIBKO B 3TOM Cllyyae
#0pPOUCKXOOUT yUEeT 3HAUEHUS a B CyMMe
sum sum + a
#BreIBOI pesyJsibTaTa MM MCIOJb30BAaHME €TI0 B pacueTrax

rlie <ycmioeme> — JIOTHYECKOE BBIPAKEHUE, OIMpeesdioniee CBOHCTBA
yuces g cyMmmMupoBanusa. OHO MOXKET 3aBUCETh OT 3HAYCHUS YUCIA a
WJIU/Y OT €ro TOPSIKOBOTO HOMepa nom (CM. TIPUMEPDI 3aj1a4 BBIIIIE).

10.3. NoacueT KonuyecTsa Yucen
HaObopa, KoTopble oonapgaloT
HEeKOTOpPbIMU CBOMNCTBaAMM

ITyctb TpebyeTcst HallTH KOJMYeCTBO YeTHBIX urcest Habopa: 5,2, 7,8, 3, 1,
5,12,6,3,3,8,12.

37ech Ha/0 HCTOJb30BaTh ITIEPEMEHHYIO-CUETUYNK. B mpuBe/eHHOM
HUJKE ITporpaMMe nMsI TaKOIl BEJIMYMHBI — kol_chet.

n =
kol chet = 0 #HauanbHOe 3HaueHMe CUETUMKA
for nom in range(n):

#BBOIO OuUepemHOTO uMucia a

a = int (input ('BBemuTe ouepenmHoe umcio '))

if a % 2 ==

kol chet = kol chet + 1

print ('KommuecTBO UYeTHBEIX umces Habopa =', kol chet)
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B o6rmieM cirydae cOOTBETCTBYIONHH (hparMeHT TIPOTPaAMMbI PETITEHYST
3a/1a4M:

kol = 0 #JlckoMOe KOJIMYECTBO
for nom in range(n):
#BBOIO OuepenmHOTO uMCcCIa a

if <ycmoBme>:
kol = kol + 1
#BrIBOI pesyJsibTaTa MM MCIOJB30BAaHME €TI0 B pacueTax

lpumeyaHue. B paHHOM cnyyae ycrnoBue B MHCTPYKUMK if onpepensieTcs
3HaYeHreM yncna a. Ecnv aTo ycnosue 3aB1UCUT OT NOPSAKOBOro HOMepa nom,
TO 3aza4a MOXeT OblTb pelleHa 6e3 NCMoJSIb30BaHUSA MHCTPYKLMM uukna (yoe-
OuTeChb B aTOM!).

Opyrue npumepsl 3aga4 paccmaTpMeaemMoro Tuna

1. M3Becren poct 12 onomieit. OnpeneanTh, CKOJbKO U3 HUX UMEIOT
poct Menee 165 cm.

2. U3BectHbl omeHKN 110 WHMDOPMATHKE KAKIOTO YUEHUKA KJIacca.
OrpesiesuTh KOJIUIECTBO TISTEPOK.

10.4. OnpepneneHne cpenHero
apndmMeTn4ecKoro Tex ymcen
Habopa, KoTopble obnapaloT
HEeKOTOpPbIMU CBOMCTBaAMM

ITpumepor 3adau
1. VI3BecTeH POCT KaKAOTO YIEHUKA Kiracca. POCT MaIbUMKOB yCJIOB-
HO 3a/laH OTpUIaTeIbHbIMU YrciamMu. ONpeneuTb CPeHU POCT
MaJIbYUKOB U CPEJIHUI POCT JIEBOYEK.
2. Tanbr 12 nensix gyucesn. Onpeneyanutb cpejHee apuGmMeTunyeckoe
YETHBIX YHCEJ U cpe/iHee apu(pMeTnIecKoe HeYeTHbIX YHCelL.

JList HaXOKIEHUSI CPEIHETO apU(METUIECKOTO YHces Habopa, KOTOPbIe
VIIOBJETBOPSIIOT HEKOTOPOMY YCJOBHIO (HArpuMep, MOJOKUTEIbHBIX,
YEeTHBIX WJIU T. 11.), HA/IO 3HATh CYMMY 1 KOJIMYECTBO TaKUX unces. Pemarnb
COOTBETCTBYIOIINE 3371aui MBI yske ymeeM. [loaTomy Moskem Tak odop-
MUTD TIPOTPAMMY:

n =
sum = 0
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kol = 0
for nom in range(n):
#BBOIO OuepenmHOTO uMCcCIa a
a = float (input ('Beemure ouepenHoe umcjo '))
if <ycmoBme>: #ECIM uUmMCJIO yIOBJIETBOPSET 3alaHHOMY YCJIOBMUIO

sum = sum + a #YUMTEIBAEM €U0 3HaUeHMEe B CyMMe
kol = kol + 1 #1 yBemmuyBaeM Ha 1 3HAUEHME CUeTUMKa
#OnpenensgeM pesyabTaT
sred = sum/kol
#BrIBOOVM €TO
print ('Cpenuee sHaueHume: ', '% 5.1f '$ sred)

MpumeyaHmne. B nporpamme MUCNOAb30BaH (GOPMATUPOBAHHbLIA BbIBOA,
(c™m. rnaBy 3), Tak Kak BEIMYMHA sred UMEET TUM float.

O6pamaeM BHUMaHHWE Ha TO, YTO MHOT'OKPATHO OIIPE/ACJIATb 3HAYEHHE
sred B «TeJie» NHCTPYKINNA 1 f:

for nom in range(n):
a = float (input ('BBengure ouepenHoe umcjo '))
if <ycmoBme>:
sum = sum + a
kol = kol + 1
#OnpenensgeM pesyabTaT
sred = sum/kol
#BHIBOOVIM OKOHYATEJIbHBEI pPesyJsbTaT
print ('Cpenuee 3uHaueHme: ', '% 5.1f 'S sred)

HEOOXOMMOCTH HET. DTO MOXKHO CJIEJIATH OJIMH Pa3 MOCJe OKOHYAHUST pa-
GOTBI MHCTPYKIIUU IIUKJIA for.

OpHAKO MOKET OKas3aTbCsl, YTO UHCEN, OOJAJAIONMX HEKOTOPHIMU
cBoiicTBamMu (yOBIETBOPSIONINX 33lAHHOMY YCJIOBHIO), B HAOOpe He OKa-
kercst. B aToM cirydae ipu pacuere OyieT UMeTh MeCTO JIeJIEHIe Ha HOJIb,
YTO HEAOIYCTUMO. 3HAUUT, pacyeT BeJIMUYNHBI sred JI0JIKEH TTPOBOUTHCS
He 6e3yCJI0BHO, a TOJIBKO B CJIy4ae, Koraa kol > 0, TO €CTb JOJIKEH ObITh
KCIIOJIb30BAH HETIOJTHBIN BAPUAHT MHCTPYKIUN 1 f.

[Ipu atom 3ameTm, yTO OopMIieHrEe 3aBEPIIAIONIEN YACTU TPOTPAM-
MBI B BUJIE:

#lloncuer pes’yabTaTa
if kol > 0:
sred = sum/kol
#BEIBOI pesyJibTaTa
print ('Cpenuee snaueHme: ', '% 5.1f '$ sred)

B CJIydae, KOr/ia 9uceT, yIOBAETBOPIONINX 3aIaHHOMY YCJIOBHIO, B Habope
HE OKQJKETCsI, IPUBE/IET K TMOSIBJIEHUIO cO00IeHust 00 ommbke (3HaUeHe
TTepeMeHHON sred He OMpeIeseHo).
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[IpaBubHOE OhopMITEHNE:

#lloncueT M BEIBOI pes3yJbTara
if kol > O:

sred = sum/kol

print ('CpenHee 3HaueHme: ', '
else:

print (' Umces, yHOBJIETBOPSONMX YCJIOBMO, HeT')

o°

5.1f '$ sred)

10.5. OnpepeneHue NopanKoOBOro
HOMepa HEKOTOPOro 3Ha4YeHus
B 3aJaHHOM Habope

Ipumep 3adauu. OnpepennuTh TOPSAKOBHI HOMep uucaa 25 B Habope
u3 15 3a/laHHbIX YnCET.
B mpuBenenHoit HIKe TTPOTPaMMe:

* znach —9HUCJO, TOPSIKOBBIN HOMEP KOTOPOTO UTIEeTCs (B paccMaT-

puBaeMoM TpuMepe — 25);
®* nomer znach — ICKOMBI HOMEp YHCa.

[Iporpamma:

n = 15
znach = 25
for nom in range(l, n + 1): #B nmaHHOM 3ajauye BO3MOXHO
#ToNbKO Takoe odhopmiieHME
#uucrpykumn for
#BBOIO OuUuepenmHOTO uMCcia a
a = float (input ('BBemuTe ouepemHoe UmMciyo '))
if a == znach: #Ecyay BCTPeTMIJIOCH BaJaHHOE dYMCJIO znach
nomer znach = nom #3anoMmHaeM HOMEpP OUEepelHOT'O uMcila
#BriBOI oTBeTa
print ('Homep umcria', nomer znach)

HerpyaHo 3aMeTuThb, 4TO TIPH TaKOM O(OPMJIEHUM, B CIIydae ecu
urcsIa znach B Habope He Gy/IeT, TP BBITTIOJTHEHUH TIPOTPAMMBbI TIOSIBUT-
cs coobrienne 06 ommnbKe, CBA3aHHOE € TEM, YTO 3HAYEHUE [IePeMEeHHON
nomer_znach He onpeseneHo. UToObl yaecTh B IPOrpaMMe BO3ZMOKHOCTD
TAKOTO CJIydast, HCOOXOAMMO U3MEHUTD €€ CJEAYIONIM 00pasoM:

nomer znach = 0
n = 15

for nom in range(l, n + 1):
#BBOIO OuUepemHOTO umucia a
a = float (input ('BBengure ouepenHoe umcjo '))
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if a == znach:
nomer znach = nom
#BriBOD oTBeTa
if nomer znach != 0: #3amanHoe umcio znach 6w0
#BeIBOOVM €T0 HOMED
print ('Homep umcrna', nomer_ znach)
else:
print ('Takoro umcna B Habope HeT')

BosHuKkaeT BOIPOC: KAaKOW 13 MOPSIZIKOBBIX HOMEPOB OyJleT HaiieH,
ecan B Habope OKayKeTCsT HECKOJIBKO YHCE ¢ MICKOMBIM 3HadenneM? Kak
HA/[0 U3MEHWUTH MPOrpamMMmy, 4ToObl OBLT HAWAEH <«IIPOTHBOMOJIOKHBINY
HOMED?

10.6. OnpeaneneHue makCMmMma’sibHOro
3Ha4YeHusa B HAbope Yncen

IIpumepot 3adau

1. U3Bectubl paccrostaust o MOCKBBI /10 HECKOJIBKUX ropo/10B. Haii-
TU paccTosiHue OT MOCKBBI JI0 CAaMOTO OTAQJIEHHOTO OT Hee TOpojia.

2. VI3BecTHBI JlaHHbIE O TEMIIEPATYPE BO3/1yXa 32 KAXK/Iblii JIeHb HEKO-
Toporo Mecsia. OnpeneanTb MAaKCUMAJIbHYIO TEMIIEPATYPY 9TOTO
MecsIia.

AnropuT™ perreHusT 9TON 33/jau¥ AHAJIOTUYEH aJTOPUTMY JIEHCTBUI
YeJIOBEKA, KOTOPBIN ONpe/iessieT MaKCUMaIbHOe 3HAYeHNE B HEKOTOPOM
Habope:

4,2,9,6,3,16,10,2,7

— CHa4YaJia OH 3aIlIOMHHAET TIEPBOEC YMNCJIO, a 3aTEM paCCMaATPUBAET BTOPOE
yncsio. Ecian oHo 6OJIbH_I6 TOTO YMCJIa, KOTOPOE MMOMHMJI, TO 3allTOMNHAECT
HOBOE€ YHNCJIO0 U MEPEXOAUT K CJIEAYIONIEMY, TPETbEMY UYNCJIY; B IIPOTUB-
HOM CJiy4dae MPOCTO MEPEXOJAUT K CJACAYIOMEMY YNCITY U IEJTA€T TO JKE Ca-
moe. Tak u B Halein TIporpaMMe CHavdaJsa CaAeAYeT 3aaThb IMEPBOEC YNCJIO N
NPUHATH €T0 B KQYeCTBE MaKCUMAJIbHOTO (ero M B IIpOrpaMMe — Max).
3areM 3a/1aI0TCA OCTa/IbHbIC YHCJIA a, U KaX/10€ N3 HUX CPaBHUBAETCA CO
3HadYeHneM Max. Ecim a > Max, TO B Ka4eCTBe HOBOI'O 3Ha4YCHUA Max IIPpU-
HHUMaETCA 3HaYeHNE Yucja a.
COOTBETCTByIOH.Ia?I InporpamMmma:
n =
#BBOL NIEpPBOTO uMCIa a

a = float (input ('Beemure nepsoe uwmcio '))
Max = a
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#BBOIO oOCTaJIbHEIX uuces a Habopa
for nom in range(2, n + 1):
a = float (input ('Beemure ouepenHoe umcjo '))
if a > Max:
Max = a
#BriBOn pesysnbTaTa (Max) MIM MCHOOJB30BAaHME €TI0 B pacueTax

MpumeyaHue. FICHO, YTO NPU HE3HAYUTENBHOM U3MEHEHUN MPUBEAEHHOIO
dparmMeHTa MOXHO HaliTU MUHUMaIbHOE YMCNo Habopa.

O6cy11'I/IM BOIIPOC — MOJKHO JIX1 HE BBO/IUTH OT/IC€JIBHO TIIE€PBOE YMCJIO Ha~
60pa,aBBOHHTbIJO6pa6aTHBaTbBCeeFOHHCHaBTeHeHHCprKHHIIHHKHa
for:

n =
for nom in range(n):
#BBOL OUEpemHOTO dYucia a
a = float (input ('BBenure ouepenHoe umcJjo '))
if a > Max:
Max = a
#BoBON pesyrsbTara (Max)uiaM MCHIOJIb30BAaHME €T0 B pacueTrax

Ha nepsblii B3rsaa, 1a, MoxkHO. OHAKO 9TO He TaK, TOUHEe, TaK MOK-
HO 0OPMJIATH IIPOrpaMMy He BO Beex ciydasx. Hampumep, ecjiu cTtout
3aj1a4ya OIpeAe/IeHI s MAaKCUMaJIbHOU TeMIIEPATYPhl B [IEPBOM JeKale sSH-
Bapsi ¥ BBOAMMbIe 3HaYeHust paBHbl —6, —5, —4, —6, -3, -3, -2, =5, =5, —4,
TO B IPUBEAEHHOM BapUaHTe [IPOrPAMMBI IIPU €€ BBIIIOJHEHUH OSIBUTCS
coobienue 06 omubKe, CBIA3aHHOE C TEM, YTO 3HAYEHUE max IIPU BHIBOLIE
OTBETa HE OIPeeIeHO.

Ecii 10 MHCTPYKLMYU LUK/ IPUCBOUTH BeJMUNHE max HyJIEBOEe 3Ha-
YyeHue:

Max = 0

TO PE3YJIBTAT OKAKETCS HelpaBuabHbIM (0oH Gy/eT paset 0).

MokHO cresrath BBIBOJL O TOM, YTO KPATKUI BapUaHT IIPOTPAMMBbI MO-
JKeT ObITh IPUMEHEH, eI U3BECTHO, UTO B 0OpabarbiBaeMoM Habope yu-
ceJl He BCe 3HAYCHUS OTPUIATEbHBL:

n = 10
Max = 0 #HauasnpHOE 3HaueHue
for nom in range(n):
#BBOI TeMIepaTyphl OUEPEemHOT'O IHS
a = int (input ('BBemure TeMmIepaTypy OUYEpemHOTO IOHA '))
if a > Max:
Max = a
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#BreIBOI pesyisbTaTa
print ('MakcuManbHas TeMneparTypa 3a mekany:', Max, 'rpazmycos')

B o61iiem ciryuae KpaTKuii BApHAHT TIPOTPAMMbI MOKET OBITh HCIOJIB30-
BaH, €CJIM U3BECTHO MUHMUMAJILHOE YKCJI0 min 0OpabaTbiBaeMoro Habopa:
n =
Max = min
for nom in range(n):
#BBOIO OuUepemHOTO umucia a
a = float (input ('BBenure ouepenHoe umcjo '))
if a > Max:
Max = a
#BriBOn pesysibTaTa (Max) MAM MCHOOJB30BAHME €T0 B pacueTrax

Mpumeyanme. FCHO, 4TO NOCNEAHME PACCYXAEHMS NPUMEHNMbI 1 419 334341
HaxoXAeHWs MUHUMAaSIbHOT O Yncia Habopa (eCTECTBEHHO, C YHETOM TOr0, YTO
NLLIETCS HE MAKCUMYM, @ MUHUMYM).

10.7. OnpepeneHne nopssaKoBOro
HOMEepa MaKCUMaJZIbHOro 3Ha4YeHus
B Habope Yucen

31ech TakKe aJITOPUTM pellleHus 33/1a4i aHAJIOTYeH aJITOPUTMY JIeHiCT-
BUI1 4eJIoBeKa, OlpeesIsAIoniero HoMep MaKCHMaJIbHOIO 3HAUEHUS B He-
KOTOPOM Habope:
4,2,9,6,3,16,10,2,7

— CHavaJla OH 3alIOMWHAET MepBoe YncIo U HoMep 1, a 3aTtem paccmarpu-
BaeT BTOPOe 4ucjio. Eciiu 0HO GOJIblile TOTO YUCJIA, KOTOPOE TIOMHII, TO
3aTIOMUHAET HOBOE YUCJIO U HOMED 2 U IEPEXOUT K CIETYTONEMY, TPEThe-
MY YKCJIY; B TPOTUBHOM CJIydae MPOCTO TEPEXOUT K CeLYIONeMY YUCITY
U JieJIaeT TO JKe caMoe U T. 1.

B mporpamme cHavasa cienyeT 3a/aThb TIEpPBOE YUCJIO W MPUHATH €r0
B KauecTBe MaKCUMaJbHOTO (Max), a MCKOMBIH TOPSAKOBBI HOMEp
(nomer max) MPUHSATH PaBHBIM 1. 3aTeM 33/1aI0TCS OCTAJIBHBIC UNCTA &, U
Kak[[0€ U3 HUX CPAaBHUBAETCS CO 3HAUEHUEM Max. Eci a > Max, TO B Ka-
YECTBE HOBOI'O 3HAYCHUA BEJINYNHDI Max IIPUHUMAECTCA 3HAUYECHNE YUCJa a,
a B KQUeCTBE HOBOT'O 3HAYCHUA BEJIMYMHDBI nomer_ max — HOMEDP BCTPpEUYECH-
HOTO YHCJIa nom.

CooTBeTCTBYIOTIAS TTPOTPAMMA:
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#BBOIO mepBOTO umMcCIa a
a = float (input ('Beemure nepsoe uwmcio '))
Max = a
nomer max = 1
for nom in range(2, n + 1):
a = float (input ('Beemure ouepenHoe umcjo '))
if a > Max:
Max = a
nomer max = nom
#BrIBOI pesyJsibTaTa MM MCIOJBb30BaHME €TI0 B pacueTax

Ecin MuHMMasbHOE uncsio obpabarbiBaeMoro Habopa M3BECTHO, TO,
KaK ¥ B [IPEABIAYIIEit 3a1aue, GparMeHT MOKET ObITh 0(hOPMJIEH KOpOUe:
Max = Min - 1
for nom in range(l, n + 1):
a = float (input ('BBenure ouepenHoe umcjo '))
if a > Max:
Max = a
nomer max = nom
#BRIBOI pesyJsibTaTa MM MCIOJIb30BAHME €T0 B pacueTrax

FﬂeMin‘*MHHHM&HBHOGQHCHOH&6OP&

Mpumep 3agaum paccmaTpuBaemMoro Tuna

M3BecTHBI JaHHBIE O KOJTMYECTBE OCaJKOB, BbIIIaBIINX 3a KasK/IBIH JIeHb
Mecdla. Kaxoro uncira Bimmano camoe 60JIbIIoe 4ucIo OC&[[KOB? Ecmu Ta-
KUX JTHER HECKOJIbKO, TO JOJI;KHa OBITD Hali/leHa jjata mocjaeaHero u3 Hux.

Mpumeyanme. 3agaya onpeneneHns NopsAKOBOro HOMepa MUHUMANbHOTO
3HavyeHus B HaBope YMCen peLlaeTcs aHanornyHo.

10.8. OnpeaeneHne MakCUMasnbHOro
3Ha4YeHud Tex Yncesn Habopa, KoTopbie
YAOBNETBOPSAIOT HEKOTOPOMY
YyCJIOBMIO

ITpumep s3adauu. JTau Habop u3 20 MOJTOKUTENBHBIX 1enbIX ynces. Ompe-
JEJTUTH MAKCUMAJIbHOE YETHOE YUCIIO.
3/1eCh BO3MOJKHBI JIBA CITyUast:
1) M3BECTHO, UTO YKCJIA, YAOBJIETBOPSIOINIIE 33/[AHHOMY YCJIOBHIO, B
o6pabaTbiBaeMOM HaboOpe UMEIOTCS;
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2) uuces, yOBIETBOPSIONINX 3aJaHHOMY YCJI0BHIO, B 00pabaThiBae-
MOM Habope MOKET He ObITh.

B TIEPBOM CJIydae 3a/lada peuraeTcA CaAeAyOonnM 06pa30M:

n =
Max = X #HauasibHOE 3HAUEeHMEe BEeJIMUMHEL Max
for nom in range(n):

#BBOL OUEpemHOTO dYucia a

#llpoBepseM ero
if <ycimoBme>: #BCTPeTUIIOCh UMCJIO, YIOBJIETBOPANIEE
#3amaHHOMy YCJIOBUIO
#CpaBHMBaeM ero C BEJMUMHOM Max
if a > Max:
#BCTPEeTMIIOCE HOBOE MaKCMMaJIbHOE YMCJIO
#cpemu uucesi, YIOOBJIETBOPSOWMX 3alaHHOMY YCJIOBMIO
Max = a #IlpMHMMaeM ero B KadeCTBE HOBOTO
#3HaueHua Max
#BoBOn pesyisbTarTa (Max) WM MCIOJIb30BaHME €TI0 B pacueTax

rjie X — YMCJI0, O KOTOPOM 3aBEJIOMO M3BECTHO, YTO OHO MEHBIIE MUHMU-
MaJIbHOTO M3 YUCEJ, JIJIst KOTOPBIX OTPEIEISIeTCs MAKCUMAIbHOE 3HaUe-
ruie. Hanpumep, ecaii Bee uricsia Habopa JABY3HAYHBIE, TO X MOKHO TIPH-
HATH PaBHBIM 9.

Ecom ke jomyckaercst, 4To 4uces, YAOBJIETBOPSIONINUX 3aaHHOMY
YCJIOBHIO, B 0O6pabaThiBaeMOM HabOpe MOXKeT He ObITh, TO I/ PENIeHNS
paccMaTpuBaeMoii 3a1aur MOKET ObITh UCIIOIb30BAHA MOCJEHAS TPU-
BeJIeHHAs TPOrPaMMa, HO BBIBOJ[ OTBETA [IPU HTOM JIOJIKEH OBITH 0hopM-
JIEH TaK:

if Max ==

print ('Umces, yIOOBJETBOPSNIMX YyCJIOBMIO, B Habope HetT')
else:

print ('MckomMoe MakcCuMallbHOE 3HaueHue:', Max)

10.9. HaxoxxaeHune BTOpOro
no BeJINYNHE MaKCUMaJIbHOro
yucsa Habopa

Jlannas 3ayiaua onycKaer jiBa ToJKoBaHust. Eciiu paccMaTpuBaTh, HAIPU-
Mep, Habop uucen 5, 10, 22, 6, 22, 20, 6, 12, To KaKUM J0JKeH ObITh OTBET?

[Tox «BTOPBIM [0 BeTMUMHE MAKCUMAJIBHBIM YHCJIOM», WUJIH, KOPOYE,
«BTOPBIM MAaKCUMYMOM», MOKHO TOHUMATb:
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1) umcso, KOTOpPOE CTOSITO GBI HA MIPEITOCTEIHEM MECTE, eCJTH GBI BCe
yucsra Habopa ObLIN OTCOPTUPOBaHbI 1o HeyObiBanuio (3, 6, 6, 10,
12, 20, 22, 22). IIpu TakoM ToJKOBaHUN — 22;

2) 4ucino, 60aviie KOTOPOTO TOJBKO MaKCUMATIbHOE YHCI0 Habopa.
B atom carygae oret — 20.

Ecnu B Hrabope TOIBKO OAWH MAKCUMATHLHBIH 9J1eMeHT (BCe OCTATbHBIE
MeHbIITe ), TO 06a TOTKOBAHUS COBIAIAIOT, H HICKOMBIE 3HAUEHUS GYIyT Ofi-
HUMU ¥ TEMU Ke, B IPOTUBHOM CJIydyae — Her.

O6cymnm oba BapuanTa 3aa4ui. B KakI0M 13 HUX OyZeM HUCIIOIb30-
BaTh /[BE IEPEMEHHBIE:

1) max1 — MaKCUMAJIBHBIIT 9JIeMeHT Habopa (TIEPBbIl MAKCUMYM);
2) max2 — BTOPOI MakcUMyM (MCKOMOE 3HAUeHNIE).

10.9. 1. MNouck yncna, KOTopoe CTosJs10 OblI
Ha npegnocsiegHeM MecTe, ecsin Obl
Yyucsa Habopa 6bisIn OTCOPTUPOBAHbI

no Heyb6bIBaHUIO

IIpumep sadauu. MizBectHa mHMGOpMAIUs 0 pesybraTax 22 croprcMe-
HOB, Y4aCTBOBABIIIMX B COPeBHOBaHUsX 10 Oery Ha 100 m. Ompenenuthb
PE3yJIBTAThl CIOPTCMEHOB, 3aHSBIINX MIEPBOE M BTOPOE MeCTa. 3aj1auy pe-
HIUTh, HE BBO/ISI U3BECTHYTO MHMOPMAIIHIO IBAKIHI.

Cravasia pacCMOTPUM BapHaHT, B KOTOPOM MHTEPBAJ 3HAUECHUI YrCes
HabOpa U3BECTEH.

B kauecTBe HauaIbHBIX 3HAUEHWH BEIMYNH maxl M max2 (CM. BBIIIE)
MPUHUMAEM YHUCJI0, KOTOPOE 3aBEZIOMO MEHbBINEe HWKHEH T'DAHUIIbI WH-
TepBasia 3HAYCHUIT 3IIEMEHTOB rces Habopa (Halpumep, Ipyu HHTEpBasie
[-1000, 1000] — gucio —1001):

maxl = -1001
max?2 = -1001

(Crporo rosops, HayaIbHOE 3HaYeHUE max2 MOKHO He 3a/1aBaTb, YTO
GyJIeT TIoKa3aHo maee.)

3areM BBOJIUM M pacCMaTpUBaeM BCe YMCa, CPAaBHUBA UX CHAaYyaJla co
3HAYEHNEM max1, a 3aTeM (IPU HeOOXOIMMOCTH) — ¥ CO 3HAYCHUEM max2:

for nom in range(n):
#BBOL OUEpenHOTO dYucia a

if a > maxl:
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#BcTpeTmMsioCh uUKMcIo, OoJbuiee maxl
#BBIBIIMI [IEPBHM MaKCMMyM CTaHET BTOPHM

max2 = maxl
#IlepBEIM MaKCHMyMOM CTaHET BCTPEUEHHE BJIEMEHT
maxl = a
#BHMMaHME - MMEHHO B TakoMm nopsamnke!?
else:

#OuepenHoe umciyio He OoJjblie maxl

#CpaBHMBAEM €Tr0 CO 3HaUYeHMeM max2

if a > max2:
#BcTpeTusiock umciio, OoJbliee max2
#llpuHMMaeM €Tr'o B KadeCTBEe HOBOT'O SBHAYeHMA max2
max2 = a
#3HaueHne maxl He MeHseTCs

#BLHIBOI OTBETa MJIM MCIIOJb30BaHME €r0 B pacdeTax

Herpynuo ybeanuThes, 9TO yske TOCTE PACCMOTPEHHUS TTEPBOTO YHCIA
TTPOM30UIET «TIePETTPUCBANBAHNIEY

max?2 = maxl

— TO eCcTh HadaJbHOE 3HAaYeHWEe BEJIWMYMHBI max2, paBHoe —1001
(max2 = -1001), MOJKHO He 33/1aBaTh.

Eciiu sxe unHTEpBa 3HAUEHUIT 91eMEHTOB Ha0OPa HEU3BECTEH, TO IIPE/]-
BapUTEJbHO HY)KHO OIPEJEJUTh HavyaJbHble 3HAUEHUS] BEJIMYUH max]l U
max2, CPaBHUB IIEPBOE U BTOPOE Yncia Habopa al v a2:

#BBOL mepBOTO umcia al
al = float (input ('BBengure nepsoe umciyo '))
#BBOL BTOPOTO umcia a2
a2 = float (input ('BBengure BTOpPOE uMCIO '))
#OnpernesieHne HaAUAJIbHBEIX SHAUEHMUM BeJMUMH maxl 1 max?2
if al > a2:

maxl = al

max2 = a2
else:

maxl = a2

max2 = al

I KOPOYe:

#BBOI mepBHIX OBYyx umces al u a2

#OnpenesieHre HadaJIbHEIX 3HAUYEHUM BEJMUMH maxl ¥ max2
maxl = al
max2 = a2

2 MozkHO MPUMEHNUTb MHOKECTBEHHOE ITPHUCBaBaHUE:

max2, maxl = maxl, a
nian
maxl, max2 = a, maxl
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if a2 > al:
maxl = a2
max2 = al

SaTeMﬁpaCCManHBaeMﬁOCTaHbeK?qHCHa,KaK " paHee, CpaBHUBaA NX
CcHavaJia CO 3HaUueHNEeM max1, a 3aTeM (HpI/I H606XOJII/IMOCTI/I) — 1 CO 3Ha-
YEeHUEM max?2:

for nom in range(3, n + 1):
a = float (input ('BBenure ouepenHoe umcjo '))
if a > maxl:
(cM. BBIIE)

ﬂpumeanue. Mo>HOo YBUOETH, YTO B NpUBEOEHHbIX NMporpamMmmax onpeaens-
€TCH He TOJIbKO BTOpOI?I MaKCUMYM, HO 1 I'IepBbII7I.

10.9.2. HaxoxageHune yncna Habopa,
60/1bLLIE KOTOPOro TOJIbKO MaKCUMaJlbHOE

ITpumeM, 4TO HHTEPBAJI 3HAUCHUH IEMEHTOB HaOOPa U3BECTEH.

B kavectBe HauaILHOTO 3HAYEHUS] BETMYUHDI max1® PUHUMAEM YHCIIO,
KOTOPOE 3aBe/IOMO MeHbIIIe HIKHEH TPAHUIIbI MHTepBasa 3HAYeHN 2JIeMeH-
ToB MaccuBa (Harrpumep, ipu nHTepBasie ot —1000 1o 1000 — uncno —1001):

maxl = -1001

ITocne atoro paccMaTprBaeM BCeE YHCJa Ha6opa 1 IIPOBEPSAEM KarKI0€
N3 HUX CHa4daJla Ha HepBblﬁ, a 3aTeM Ha BTOpOI'/JI MaKCUMYM:

for nom in range(n):
a = float (input ('Beemure ouepenmHoe umcio '))
if a > maxl:
#BCcTpeTwIoCh UMCIIO, OoJibliee maxl
#BBIBUNIE [T€PBBIM MaKCMMyM CTaHET BTOPBM
max2 = maxl
#IlepBEM MaKCUMyMOM CTAHET BCTPEUEHHOE YMCJIIO
maxl = a
else: #OuepenHoe umciyio He Oosblie maxl
#B 2TOM Cilydae CpaBHMBAaeM ero CO 3HaueHreM max2
if a < maxl and a > max2: #ToOJIbKO B 3TOM cCjydae!
#BCTPETWIOCH UMCJIO, MeHbllee maxl u GoJbliee max2
#lpuHMMaeM ero B KaueCTBE HOBOT'O 3HAUEHMS max2
max2 = a
#3Hauenre maxl He MeHdeTCHd

DparMenT nporpaMMbl, OTHOCSIIIUNCS K BBIBO/LY OTBETA, 0(hOPMIISIETCST
TaK:

3 H]I}I BeJIMYMHbI max2 HaYaJIbHOE 3HaYeHNEe, KaK 1 JIJIsI IIEPBOIO BapuaHTa, MOKHO He 3a/ia-

BaThb.
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if max2 == -1001:

#BTOPOM MakKCUMMyM HE BCTPETWUIICS

print ('B Habope HeT Takoro 3HaueHus')
else:

print ('Bropolt MakcuMyM paBeH', max?2)

Mpumepsbl 3apa4 paccmaTpuBaemMoro Tuna

1. M3Bectna uHdopmalus 0 MAKCUMaJIbHOU CKOPOCTH KaxKaoi u3 12
MapOK JIEFKOBbIX aBToMoOMIeit. OnpeaesnTh CKOPOCTh aBTOMOOK-
Jis1, 6OJIBIITE KOTOPO TOJIBKO MAaKCUMaJIbHOE 3HAUEHIE CKOPOCTH.

2. W3BectHa nHOOPMAITHS O CPETHETHEBHOM TEMIIEPaType 32 KK bl
JICHb WIOJIA. OHPG[[GJII/IT]) JIaThI IBYX CaMbIX ITPOXJ/TaTHBIX [[Hef[.

Yrazanus no evinoanenuro. 1Ipu onpeneseHun ABYyX MUHUMYMOB TI0
OTIMCAHHOM METO/INKE CIIE/IyeT 3aTOMIHATD TaK:Ke HOMEPA COOTBETCTBYIO-
IIUX YHCeJI.

ﬂpumeqarme. 3ajava HaxoxaeHus BTOPOro MMHNMyMa peLluaeTcd aHanorm4Ho.

10.10. HaxoxpeHue KonunyecTea
MaKCMalibHbIX 3JIEMEHTOB
Habopa

IIpumep 3adauu. Vissectra urdopmaryst o 6anax, HabpaHHbIX KaxK/bIM
u3 25 yuyeHUKOB Ha ak3amene 1o uadopmaruke. OnpenesanTb, CKOIbKO
YYEHUKOB HaOPaI MaKCUMAIBHYIO CyMMY GalJIoB.

[MonstTHO, 4TO 3312494 MOKET OBITh PEIIEHA, ECITU BCe YkCIa Habopa BBO-
JUTH JIBAK/IbL:

1) mepBblii pa3 HallTH MakcUMaIbHOE YrCI0 Habopa (cm. 3agauy 10.6);
2) BTOpPOIi pa3 MOJNCYUTATH KOJUIECTBO UKMCEJI, PABHBIX MaKCUMAaJIb-
HOMY (cM. 3azauy 10.3).

Ecrtb Gosiee pannoHaabHbIN ¢r1ocod peleHus, Ipyu KOTOPOM YKCJIa Ha-
Gopa BBOAATCS 1 00pabaThIBAIOTCS TOJBKO OIMH pas. Mges Takast: o6pada-
TBIBAst YUCJIA, KPOME 3HAYEHUS MAKCUMYMa, KOHTPOJMPOBATH TAKIKE KOJIH-
4eCTBO 3JIEMEHTOB, PABHBIX MakCUMaIbHOMY (kol max). Eciu ouepennoe
YMCJI0 OKa3hIBAETCS GOJIBIIE TEKYNIETO MAKCUMyMa — OHO NPUHUMAETCS
B KQ4€CTBE MAKCUMAJIbHOTO 3HAYEHMsI, & BEIMYMHA kol max — PaBHOIA 1.
Ecam ke ouepeanoii asement Habopa He GOJIBbIIE MAKCUMAIBHOTO YUCIA,
TO CPAaBHUBAEM €r0 ¢ MAKCUMYMOM. EC/IM OHM paBHBI, TO BCTPETHUIICS EIIIEe
OANH MaKCI/IMyM, 1 3HaUYeHue kol_max yBeJII/IIH/IBaeM Ha 1
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CootBercTByIolas IporpamMmma:

n =
#BBON mepBOoro umciya al
a = float (input ('Beenure nepsoe uwmciyo '))
#HauaspHOE INpPMCBaMBAaHME BHAUEHMM MCKOMBM BeJIMUMHAM
Max = a #MakCUMaJlbHOE YMCJIIO
kol max = 1 #Iloka OHO eIMHCTBEHHOEe
#PaccMaTpuBaeM OCTAaJIbHEIE UKCIIA
for nom in range (2, n + 1):
a = float (input ('BBenmnTe ouepenHoe umcio '))
if a > Max:
#BCTPEeTWIICS HOBBEII MaKCUMyM
#llpuHMMaeM ero B KadeCTBe SBHaueHus Max
Max = a
#Iloka OH — EeIVHCTBEHHEIL
kol max =1
else:
#IlpoBepsieM, He PABHO JIM OYEpPelHOe 3HaueHye 'CTapoMy' MaKCyMyMy
if a == Max:
#BcTpeTusiCcs elle OOMH MakKCUMyM
#YunTEIBAEM 3TO
kol max = kol max + 1
#BEIBOOVIM OTBET
print (kol max)

Ecin MHTEePpBajJl BO3MOXHbBIX 3HAaYEeHUI Ha6opa Mn3BECTEH, TO U 3/1eCh
MOJKHO OTAEJIbHO He pacCMaTpUBaATh II€PBOE YUCJIO:
#HauasbHOE NPMCBaMBAaHME 3HAUEHMUIN MCKOMBM BEJIMUMHAM
Max = Min - 1
kol max = 0
#PaccMaTpMBaEM BCe UMCIa
for nom in range (n):
a = float (input ('Beemure ouepenmHoe umcio '))
if a > Max:
(cM. BrIIE)

T/e Min — HUKHIAA TpaHHWIla THTEPBala BOSMOJKHBIX 3HAYEHU.

ﬂpnmeqal-me. 3agaya HaxoXOeHUs KONM4ecTBa MUHUMASbHbIX 3J1IEMEHTOB
pewaeTca aHalorm4Ho.

10.11. HaxoxaeHue TpeTbero
MaKCcMmMymMa

«TperbrM MakcuMyMOM» Oy/IeM Ha3bIBAThH YHUCJI0, KOTOPOE CTOSIO Obl HA
TPEThEM CIIPaBa MeCTe, e bl BeCh HAGOP Yrces ObLI OTCOPTUPOBAH O
HeyObIBAHUIO.
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IIpumep 3adauu. Vi3BectHa nHGOPMAITHST O KOJMIECTBE OYKOB, HabpaH-
HBIX KayK10ii u3 12 KoMaHi — yyacTHUI[ YeMroHara o ¢pyroouy. Ompe-
JETNTh, CKOJBKO OYKOB HAGPATN KOMAHJIBI, 3aHSBINHE MEPBOE, BTOPOE 1
TpeThe MecTa. 3a/1auy PelInThb IIPU OTHOKPATHOM BBOJIE B TIPOTPAMMY U3-
BeCTHON MHMOPMAINN.

3ayava peraercst ananornyno 3ajave 10.9 (B mepBoM TOTKOBaHWY TEP-

MUHA):

maxl =
max2 = ..
#HauasbHOe 3HaueHMe max3 MOXHO He 3alaBarTh
for nom in range (n):
a = float (input ('Beemure ouepemuHoe umcio '))
if a > maxl:
#BCcTpeTmwIoCch uMCIo, OoJibliee maxl
#BBIBUNMIE BTOPOM MaKCHMMyM CTaHET TPETbUM
max3 = max2
#BBIBUMIE [T€PBBIM MaKCUMMyM CTaHET BTOPBM
max2 = maxl
#IlepBEIM MaKCHMyMOM CTaHET BCTPEYEHHOE UUCIIO
maxl = a
#BHYMaHME — MMEHHO B TakoM nopsmke !’
else: #Ouepenuoe umciio He Oosbme maxl
#CpaBHMBaeM ero CO 3HAuYeHMEM Mmax2
if a > max2:
#BCcTpeTwics 2JIeMeHT, OOoJbUNii max2
#BLIBUMIT BTOPOM MaKCHMyM CTaHET TPEeTbMM,
max3 = max2
#a BCTpEUEHHED! BJIEMEHT IPMHMMAEM B KadyecTBe
#HOBOT'O 3HAUYEHMs max2

max2 = a
#3Hauenre maxl He MeHAeTCHd
else: #Ouepennoe umciio He OoJiblle max2

#CpaBHMBaeM ero CO BHaueHMeM max3
if a > max3:
#MeHssTeM TOJILKO 3HaueHre max3
max3 = a

Mpumeyanme. 3apaya HAXOXOEHVS TPETbEr0 MUHMMYMA PeLIaeTcs aHaso-
rMYHO.

JdonosiHeHue

PaCCMOTpI/IM TaKKXe TaKyIO 3azIat1y: «OHpeI[e.HI/ITI), MeEEeTCd JIU B Ha60-
pe XOTA 6bI O/IHO YHMCJIO C 3alaHHbIMU CBOI'/JICTBaMI/D).

IIpumep s3adauu. OnpenennuTh, eCTh JU B 3aJaHHOM Habope XOTs Obl
O/THO Y€THOEC YHUCJIO.

4 3].[er 1 Jlajiee TaKKe MOKHO ITPUMEHUTDb MHOKECTBEHHOE IIPUCBaBaHUE.
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Ira 3azaua MOKET ObITh PellleHa Pa3HBIMU CIIOCOOAMIL.
Bo-11epBbIX, MOKHO DEILIUTh €€ aHAJTOTMYHO PACCMOTPEHHOI paHee 3a-
naue 10.5:

if nomer znach != 0: #ECJy 4YeTHOEe UMCJIO BCTPETMIJIOCH
print ('UYernee umcia B Habope ecTh')

else:
print ('YerHex umces1 B Habope HeT')

MosHO Takke IMONCUYUTATh KOJMYECTBO YETHBIX dmces (CM. 3ana-
gy 10.3) u 1o HalijJleHHOMY 3HAYEHUIO TIOJYYUTh UCKOMBII OTBET:
if kol chet > 0:
print ('UYernre umcia B Habope ecTh')

else:
print ('YerHux umces1 B Habope HeT')

Oniako B 000MX CIyYasx 3a1ava PeIaeTcs IyTeM PACCMOTPEHNUST 6CeX
wrcest Habopa, YTO HEPAITHOHAIBHO, TOCKOJBKY YHCJIIO ¢ 3alaHHBIMU CBOT-
CTBaMU MOJKET BCTPETUTHCS yiKe B Havwasie Habopa. JKemateapHo mpekpa-
TUTH 00paboTKy Habopa TOCJIe HAXOKAECHUS HICKOMOTO dncia (eCu OHO
ecTb). /Lyt 3TOTO CIeyeT NCII0Ib30BaTh MHCTPYKIINIO break.

CooTBeTCTBYIONINE BAPUAHTDI MIPOTPAMM PEIIeHUS JaHHOM 3aa4yu, a
TaKyKe TPOrPAMMBbI PEIEHNUST IPYTUX YIOMSHYTBIX BBIIIE 3a/a4 pa3pabo-
TaliTe cCaMOCTOSITEJIBHO.

AononHuTtenbHbie 3apga4Yv ang pa3padoTku
nporpamm

1. [lana nocsegoBaresibHOCTb ynces. OnpenennTb, CKOJIbKO JieMeH-
TOB 9TOI1 IIOCJIEA0BATELHOCTH GOJIbILE IPEABILYIIEr0 DJIeMEHTa.

2. Jlana riocseioBateibHOCTD unces. OnpeeinTh KOJU4ecTBO CTPO-
TUX JOKAJIbHBIX MAKCUMYMOB B 9TOH MOCJIE€I0BATEIBHOCTH (dJ1€-
MEHT TI0CJIEIOBATELHOCTH HA3BIBAETCST CTPOTUM JIOKATbHBIM MaK-
CHUMYMOM, €CJI OH CTPOTO OOJIBILE IPEBIAYILETO U IIOCAELYIOIIEro
3JIEMEHTOB; IEPBBIN U MOCJETHUN 3JIEMEHTBI TOC/IE0BATETBHOCTH
He SIBJISIOTCS JIOKQJIbHBIMU MAaKCUMYMaMHU ).

3. Jlana nocienoBarebHOCTb yncesr. Oupegennrs HanboIblee Ko-
JINYECTBO TIOAPSI/T UAYIINX OJMHAKOBBIX 3JIEMEHTOB 3TOM TMocIe-
JIOBATEJILHOCTH.

4. Jlana 1ocjepoBareibHOCTb 4nces. Oupeneintb HaubOOJBIIYIO
JUTMHY MOHOTOHHO BO3pacCTaoMero (hparMeHTa TMOCIeI0BATEb-
HocTH (TO €CTh TAKOTO hparMeHTa, e BCe aJieMeHThI OOJIbIIIe Ipe-
JIBIJTYIIIETO).
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5. IIaHa ITOCJICIOBATECJIbHOCTD YHMCEJI. OHpelIe]II/ITI) HaI/I60]II)HIyIO
JJIMHY MOHOTOHHOTO Q)parMeHTa IIoCae10BaTEJIbHOCTHU (TO €CThb
TaKOIro (bparMeHTa, IZle BCE 3JIEMCHTDI am60 60JIbIIe npeablaynie-
To, 1mbo MEHI)HIG). HpI/IHHTI), YTO B ITOCJIC/IOBATECJIbHOCTHN HET CO-
CEeIHNX OJIMHAKOBBIX YHCEJI. 3a11aqy penmnTe AByMsI cniocobamu:

1) c TOBTOPHBIM BBOJIOM BCEX UHCEJT TTOCTEI0BATETHHOCTH;
2) ¢ OHOKPATHBIM BBOJIOM BCEX UHCEJI TIOCIe0BATETbHOCTH.

[Momymaiite Tak:ke HaJl BOIPOCOM: YTO HA/I0O UBMEHUTDH B IIPOrpaMMax
peIeH s BCEX PACCMOTPEHHDIX B IAHHON IJIaBe 3a/1a4, ecyiu 00IIee KOJIH-
4eCcTBO unces B Habope (MOCAeI0BATEIbHOCTH ) OYIeT HEU3BECTHO, a U3-
BECTHO IOCJIe/IHee YUCJIO MOCTIe0BATENbHOCTH, KOTOPOE SIBJISIETCS eIUH-
CTBeHHBIM (Hanpumep, 0, U IPyTUX HYJIel HET).



Mmaesa 11.
PaboTa co cTpokamm

11.1. OOwme BONpPOCHI

B rnase 4 TOBOPMJIOCH, YTO O/IHMM M3 OCHOBHbBIX THIIOB /IaHHBIX B fA3bIKE
PythOIl ABNSAETCS TUI str. K HEMY OTHOCATCA BEJIMYMNHBL, 3HAYCHUEM KOTO-
PbIX ABJIAETCA IMOCJIEA0BATEJIbHOCTb CUMBOJIOB. ITO MOXKeET ObITh KOHKpPeT-
Hada CTPpOKa CMMBOJIOB, KOTOPasl YKa3bIBA€TCS B KaBbIYKaX ( 'kapaHzam',

"Immrpusr”, 'h', ' U T. IL'), mepeMenHas (s, famil W T. II.) WJIU BbIpa-
JKEHMe, Pe3YJIBTaTOM KOTOPOTO SIBJISIETCST TIOCJIE0BATENbHOCTh CUMBOJIOB
(im + ' ' + famil m . 1.). B ycTHOI peun u Ipu MUCbMe, KaK MPaBUIIO,

9TOT THUII JJAaHHBIX HA3bIBAIOT «CTpOKOBbe/’I THII», a CaMU JITAaHHBIE — «CTPOKU».
B riaBe 4 ObLIM OIMCAHBI TAKAKE CIIOCOOBI 3aJlaHns 3HAYeHU BeJTUYN-
HaM CTPOKOBOTI'O TUIIA:
¢ CIIOMOIBIO MHCTPYKIINN TPUCBANBAHNA:
im = 'IOvuTpnin'
® CIIOMONIbIO MHCTPYKUUU input ():
st = input ('BBemuTe CTPOKY CHUMBOJIOB ')
HpI/I XpaHEHNU 3HAaYCHUA B HaMATH KOMIIbIOTEPA CHMBOJIBI CTPOKH
PaACIIOJIOXKEHDBI ITOAPAL (B COCeTHUX H‘-IeﬁKaX). Monenb naMsaTH IIpU 3TOM
MOJKHO IIPEJACTAaBUTDH B BU/IE:

[afw]vlr]pfu]n]
Homepcumona 0 1 2 3 4 5 6
im

Puc. 11.1

BI/I[[HO, 9TO HyMepalnud OTAEJbHbIX CUMBOJIOB B ITaMATH KOMITbIOTEPA
Ha4YMHAETCS C HYJIA. 3/1er JKe HallOMHUM, 4TO Ka)I([[bII;,I CHMBOJI B IIaMATH
KOMITBIOTEPA XPAaHUTCA B BU/IE€ IBOMYHOTO YHMCJIa — €T0 Ko/1a.

! Ecin CTPOKa OrpaHrYeHa OIMHAPHBIMHN KaBbIYKaMU, BHYTPU HEE MOTYT OBITH ﬂBOfIHbIe

KaBbIYKHU:
s2 = 'A Gomnenpumk kJyba "Cnaprax"'
1 Ha06OPOT.
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CTpOKM MOXKHO COeIMHSTH (<«CKJIenBaThb») B OMHO 3HavyeHWe. Taxas
orieparysl Ha3bIBaeTCs «KOHKaTeHanus». /[T KOHKaTeHAIIMY UCTIOJIb3Y-
eTcst 3HaK (OTepaTop) «+»:

Text = 'MeHa 3oByT' + ' ' + im

Pexe HCIIOJIb3YETCA onepalinAa «yMHOKEHUSA» BEJIMYNHBI CTPOKOBOTO
THIIa Ha I1eJ10€ YN CJIO:

st = 'ABC'
st2 = st * 3 #st2 == 'ABCABCABC'

Bunzo, uTo «yMHOXKEHUE» B IAaHHOM cJlydae — 3TO TOBTOPEHNE CTPOKU
3a/laHHOE YNCJIO Pas.

MOJKHO Tak/Ke CPaBHUBATH CTPOKK MESKLY 00011, 1 HE TOIBKO Ha TIPE]I-
MeT X PaBEHCTBA UJIM HEPABEHCTBA:

if derevo > 'my6':

Bot Heckombko TIPpUMEPOB CPAaBHEHUA CTPOK (BO BCEX CJIy4dadAX PE3yJib-
TaT ABJIACTCA I/ICTI/IHHLIM)Z

'alz3' > 'a'
'a2' > 'al23!
'alz23' > 'ab'
|36| > |6|
|6| > |62|
'62' > 'ez2n’
'62n' > '66"'
|6| > lal

Ecom Beimucatn InepednciaeHHble CTPOKU B BU/IE!

o

'alz3!'

L} a2 L}

156"

6

L} 62 L}

'621"

166"
TO MOJKHO YCTAaHOBUTDH IIPpaBUJIO, IO KOTOPOMY IPOUCXOJUT CpaBHEHUNE
ABYX CTPOK: TOCUMBOJIBHO CJI€Ba HAIIPaBO CPaBHUBAIOTCS KOJIbI COOTBET-
CTBYIOIINX CMMBOJIOB /1O T€X IIOP, ITOKAa HE HAPYHIUTCA PaBEHCTBO KOJ0B
WM He 3aKOHYUTCS OJHA M3 CTPOK (uim obe cpasy), IIpH 9TOM Cpasy Je-
JIA€TCA BBIBO/I O HEPABEHCTBE U OIIPE/IEJAETCS, KaKas N3 CTPOK MEHbIIIE, a

Kakas — GoJIblIe. [[Be BEJIMYUHDBI TUIIA str ABJAIOTCA PaBHBIMU, €CJIN OHU
PaBHBI 11O JJIMHE 1 COBITA/IAaIOT ITIOCUMBOJIBHO.
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VMeHHO MO TakOMY TIPaBUJIY MPOWCXOAUT CPaBHEHME CTPOK NPU UX
coptupoBke. [TopsoK, B KOTOPOM OKasKyTCsI CTPOKH B Pe3YJIbTaTe COPTH-
POBKH, Ha3bIBAIOT «aJI(aBUTHBIM» (TaK PACIIOJIOXKEHbI, HATIPUMEP, CI0BA
B CJIOBapsIX).

Ho xkax xommbioTep «3HaeT», 4TO TaKoe <aj(paBUTHBIN TOPSIOK» ?
U kak cpaBHUBATH CJIOBA, B KOTOPBIX €CTh U CTPOYHBIE, ¥ MTPOMTUCHBIE OYK-
BBI, a TaKKe IUMPBI U IpyTue cMMBOJbBI? OKa3bIBaeTCs, IPU CPAaBHEHNUN
CTPOK MCTIOJTB3YIOTCS KOZBI CHMBOJIOB.

B komoBoii Tabuuie? mponucHbie GYKBBI CTOAT PAHbINE CTPOUHBIX U
MOATOMY UMEIOT MeHbIre Kofbl. [{udpbl cToAT B KOMOBOI TabwuIle 1o
TOPSZIKY, TPUYEM PAHbINE, €M JATHHCKIE OYKBBI, JTATUHCKIE OYKBBI —
paHbIIle, Y€M PYCCKUE; 3aTTaBHbIe GYKBBI (PYCCKHUE U IATHHCKUE) — PaHb-
1€, YeM COOTBETCTBYIOIINE CTPOUHBIE.

B Python mmeercst BOSMOKHOCTD TIOIYYNUTh TaK HA3BIBAEMBIH «CPE3»
CTPOKH — TIOCJIe/IOBATENBHOCTh CHUMBOJIOB, HAYMHAIONIYIOCS C CHMBO-
Jla HOMep nach U 3aKaHYMBAIONIYIOCS CUMBOJIOM HOMep kon. /71 aToro
TIOCJIe IMEHU BEJMYUHBI CTPOKOBOTO THTIA HY’KHO YKa3aTh B KBAPATHBIX
ck0GKaX 3HAYEHUS nach — 1 1 kon Yepes IBOETOUnE’,

Hpumep. IIporpamma 1 osrydennst cyiosa 'menu' (6—9-it cumMBOIBI
CTPOKH 'File menu'):

s = 'File menu'
s2 = s[5:9] #Cpes3 cTpoku s
print (s2)

B nanbHeiinem 4acTh cTpOKU GY/IeM Ha3bIBATH «ITOJCTPOKA>.

Yro6bl MCMOIB30BaTh B MTPOrPaMMe 3HAYEHUE OT/ECTBHOTO CUMBOJA
CTPOKH, HYKHO YKa3aTh UMsI BEJIMYUHBI U B KBA/[PATHBIX CKOOKAX — HOMEP
CUMBOJIA B [IaMSATU KOMIIbIOTEPA (r/le, HATOMHUM, HyMepaliug HaYnHaeTCs
c nyssi)L Ilpumepsr:

print(s[5])

print (famil[k])
if stlnom + 1] == 'I':

2 Kozosast Tabamia — Tab/nia, CONOCTABAAIONIAs Kak/I0MY CHMBOY HEKOTOPOE IBOMY-
HOE YNCJI0, er0 KO/

VYkasaHnbel HOMepa CUMBOJIOB nach U kon B 33/[aHHOM 3HAUeHUH BeJndunbl s. Ecan ns-
BECTHBI HOMEPA CUMBOJIOB B I1aMsiTH KomIibioTepa (eM. puc. 11.1) nach pam u kon_pam
TO B KBJIPATHBIX CKOOKAX 3AIMCHIBAIOTCS 3HAYEHNS nach pam U kon pam + 1. Takoil
BapUaHT MCII0JIb30BAH /It BbI/IEJICHNS OT/IEIbHBIX CJIOB ITPEJIOKEH I (CM. J1ajiee 3a/1aum
10—-12) u B gpyrux nporpamMmax, NCIOJIb3yIONINX CPe3 CTPOKI

[Tocsie Toro Kaxk BBl O3HAKOMHTECH CO CcIMCKamu (cM. IyaBy 12), Bbl corsacurech
yTBEPKIEHUEM, 4TO cTpoka B Python paccmaTprBaeTcsi Kak CIMCOK, 3HAYEHUEM JJTEMEH-
TOB KOTOPOTO SIBJISIETCS OJIMH CUMBOJL
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B 110601 MOMEHT BBITIOTHEHUS TPOTPAMMBI JITHHY CTPOKH (KOJIMIECT-
BO CHMBOJIOB B Hell) MOXKHO OIIpe/esIUTh ¢ MOMOIIBIO (DYHKINUU len ().
B aTom npumMepe B iepeMeHHYIO L 3aIIMCIBACTCS JIJINHA CTPOKH s:

L = len(s)

B riaBe 3 pacckaspIBasoch 0 TOM, UTO K MTOCJIEI0BATEIBHOCTA CUMBO-
JIOB MOJKET OBITH TPUMEHEH METO/[ upper (), Ipeobpasyomuii Bece GyKBbI
CTPOKM B UX HAIMCAHUE B BEPXHEM PETHCTPE («TIPOTUCHBIMU GYKBAMU» ).
O6paTuTHCS K PE3yJIbTATy BBITIONHEHMS METO/A MOKHO TaK:

<cTpoka>.upper ()
Hampumep:
famil.upper ()

JlecaTHIHBIN SKBUBAJICHT KOJIa CHMBOJIA MOKHO MTOJIYYUTD C TIOMOIITHIO
byHKIIIN 0rd () :

ord (<cumBOII>)

Nmetorest u apyrrie (GyHKIUM ¥ METOBI JITIsT PAGOTHI €O CTPOKAMU.
O HEKOTOPBIX U3 HUX BBl MOJKETE Y3HATH HIXKE, a 00 OCTATBHBIX — 10 JIPY-
I'MM UCTOYHUKAM.

11.2. TunoBbie 3apa4um oO6padoOTKMn
CTPOK
BO BCEX PACCMOTPEHHBIX JlaJee 3a/la4ax 3a/laHHasad CTPOKa UMEET MM st.

3adaua 1. OnpenesuTsb, CKOJBKO pa3 B 3alaHHOI CTPOKE BCTPEUAETCSI
HEKOTOPBI CUMBOJI.

3amaua perraercst anazorndHo 3aade 10.3. Hy:kHO cpaBHUTB ¢ 3a/1aH-
HBIM CUMBOJIOM K K/[bIF CMBOJI CTPOKHM U B CJIy4yae X PaBeHCTBA yBe-
JINYUTDH 3HAUYCHUC HepeMeHHOfI-C‘{eT‘{I/IKa Ha 1 HaHOMHI/IM, 9TO K OTAECIb-
HOMY CHMBOJIY CTPOKH MOKHO OOPATUThHCS TI0 €T0 HOMEPY nom B MaMsITH
KOMITbIOTEpPA:

st = input ('BBemuTe cTpokry ')

sim = input ('BBemure cuMmBOJ ')

k=0 #llepeMeHHass—CYEeTUMUK

for nom in range(len(st)): #PaccmaTpuBaeM BCe HOMepa

#CVIMBOHOB CTPOKM B IIaMATM KOMIIBITEpa
if st[nom] == sim: #CpaBHMBaEeM COOTBETCTBYOIMIA CUMBOJI

#C B3amaHHBEM
k =%k +1
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#BrIBOOMM OTBET
if k > 0:

print ('3amaHHE CHMMBOJI BCTpeuaeTcs B cTpoke', k, 'pas')
else:

print ('Takoro cuMBoOJia HeT')

MO3KHO Tak:Ke ¢ TIOMOTIBI0 HHCTPYKITHH for 0OPaTUTHCS KO BCEM CHM-
BOJIAaM CTPOKH 6€3 MCIOJIb30BaHUsI HX HOMEPOB (CM. TIyHKT 6.1):

k=20

for ¢ in st: #PaccMmaTpuBaeM BCe CUMBOJIBI C CTPOKM st
if ¢ == sim:

k=k+1

VMeeTcs 1 OpUTHHAIBHBII criocob penteHus sgabika Python — ucmosb-
30BaHUe CTaHAAPTHOI (byHKIMHU count (). Ee o0umii Bu:

<st>.count (<podst> [, <nach> [, <kon>]])

TO €CTb OHA BBI3bIBAETCS KaK METOJ[ — € IIOMOIIBIO TOYEYHOM 3aINCH.

Irta GYHKIUA OINpe/esIsieT, CKOJIbKO Pa3 Mocael0BaTeJbHOCTh CUMBO-
708 (MOJICTPOKA) <podst> BCTpPEYaeTcsi B CTpoke <st>. Heobszartesn-
HbIe TTAPAMETPbl <nach> U <kon> 3a/IAI0T TPAHUIIBI HOMEPOB CUMBOJIOB
B CTpoKe Juid noucka. Ilo ymMosanuio oHu paBHbBI, COOTBETCTBEHHO, 0 1
len (st)’. Eciin nCKOMOI TIOICTPOKHU HET, ECTECTBEHHO, Bo3Bpaiiaercs 0.
B namem cirydae 1moficTpOKO# SIBJSETCA OJIMH 33/[aHHBIM CUMBOJI sim:

k = st.count (sim)

3adaua 2. OupenennThb, eCTh JIU B 3aJaHHON CTPOKE 3aJaHHBIH CUMBOJL.
3/1ech JIyyliie BCETO UCII0JIb30BATh OTIEPATOP MPOBEPKU TTPUHA/IJIEKHO-
cTH in (CM. IIyHKT 3.1), KOTOPBII [IPOBEPSIET, UMEETCSI JI CUMBOJI B 3a[aH-
HOH CTpOKe:
if sim in st:
print ('Oa, Tako¥ CHMMBOJ uMeeTcs')

else:
print ('Her, Taxoro cuMBOJa HeT')

3adaua 3. Oupepeauthb Mo3UIII0 (HOMEpP) MEPBOr0 BXOMKACHUSA HEKO-
TOPOTO CUMBOJIA B 33/[AHHYIO CTPOKY (€CJIU TOTO CUMBOJIA B CTPOKE HET,
TO BBIBECTH COOTBETCTBYIOIIEE COOOTIEHNUE).

B Python cymiectByer (hyHKIHS JIsT TTIOUCKA MO3UITUH (HOMEPA CUM-
BOJIA), B KOTOPOU HAYMHAETCS TIEPBOE BXOXKIEHUE MOACTPOKU (U OTIEJb-

5 Touck GyeT NPOBOANTHCS JI0 MOCJIEIHEr0 HOMEPa, PABHOTO len (st) — 1 (B 06mIeM ci1y-

Jae — 110 <kon> - 1).



--.I Mmaga 11. PaboTa co CTpokamm

HOTO CMBOJIa) B CUMBOJIbHOH cTpoKe. JTa (DYHKITNS Ha3bIBAeTCA find () .
B crobkax Hy:KHO yKa3aTh 06paserr [ist MonucKa:

st = input ('Beemure crpoky ')
sim = input (' BeemmrTe cuMsoOd ')
ind = st.find(sim) #dyukuma find () BBISHIBAETCH KAK METOI

9Ta@yHKHHHBOSBpaHmBTHOMepSaﬂaHHOFOCHMBOH&BH&MHTHKOMHB-
I0Tepa; eC/Iu 3a/laHHOr0 CUMBOJIA B CTPOKE HET, — BO3BPpalllaeTCA 3HaYCHUEe
—1. HOZ—)TOMy BbIBO/Il OTBETA OCbOpMJIHeTCF{ CJAeIYIOIMM O6p8.30M2
if ind != -1:
print (ind + 1)

else:
print ('Takoro cmMBOJI& B CTPOKe HeT')

HaHpI/IMep, €CJIN st == 'MHbopmaTuka',a sim=="a', TO 6y/:[eT BbIBE-
JieH oTBeT 7 (HOMep 3a/IaHHOTO CUMBOJIA B MaMITH KOMIIBIOTEPA, YBEJIN-
YeHHBIN Ha 1; Takoil OTBET B JaHHOM cJIydae OoJjiee IPUBbIUEH M0JIb30Ba-
TEJIIO TIPOTPAMMbI ).

OO6paTiM BHUMaHUE Ha TO, YTO CTPOYHbIE 1 IIPOIUCHDBIE OYKBbI [IPH 110~
UCKe OTIUIAIOTCA.

3aaaua 4. OHpeI[e]II/ITI), SABJIACTCA JIX CUMBOJI CTPOKU C 3a/laHHBIM HO-
MepoM T(POT.
YC]IOBI/IMCH, 4TO B ITpOTrpamMmme 6yH€M 3a/laBaTb HOMEP CMMBOJIa B CTPO-
Ke (rzie HyMepalust HaunHaeTcs ¢ 1), a He B TaMsITH KOMITbIOTEPA.
st = input ('Beemure crpoky ')
nom = int (input ('BeBemuTe HOMEp CMMBOJIA 3TOM CTPOKM '))
Ho g mpoBepku 3HaYeHU CUMBOJIOB B TAMSTH CJIeIyeT YMEHBIITUTD
3alaHHoe 3HaveHne nom Ha 1:

nom = nom - 1

3ajiaua MOKeT ObITh PellieHa PA3HBIMU CIIOCOOAM.
Bo-1epBbIX, MOKHO CDAaBHUTD 33/IaHHBIN CUMBOJI C KQXKIOH PO

if (st[nom] == '0' or st[nom] == '1l' or st[nom] == '2'
or st[nom] == '3' or st[nom] == '4' or st[nom] == '5"'
or st[nom] == '6' or st[nom] == '7' or st[nom] == '8'
or st[nom] == '9'):
print ('Ta, sToT cmMBOJN - uudpa')
else:

print ('Her, sTOoT cuMBOJ uUudpoy He sABigeTcs')

Bo-BTOpBIX, MOKHO y4ecTh, 4TO KOJABI CUMBOJIOB-TIU(MP paciosioxe-
HBI B KOJZOBOI TabJuile 1mo mopsiaky. VIX jecsiTuaHbie 9KBUBAJIEHTHL: 48,
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49, ..., 57. HartoMHuM, 94TO IE€CATUYHBIN KO/ CUMBOJIa BO3BpaliaeT GhyHK-
g ord () :
if ord(st[nom]) >= 48 and ord(st[nom]) <= 57:
print('Oa ...")
else:
print ('Her ...")

Mpumeyanune. Ecnu Bbl 3abyneTte kogbl LMOP, MOXETe ONnpeaennTb B UHTEp-
aKTUBHOM pexumMe (CM. rnaey 2) uam B nporpamme kog, undpsbl 0:

print (ord('0"))

Ectb 1 1Ba opurnHanbHbIX criocoba Python. OanH u3 HUX 3aKa0UaeT-
Ccs1 B MCTIONTb30BAHUM CTPOKM vse CO BCeMHU IudpaMu 1 omeparopa Ipo-
BEPKU NMPUHAICKHOCTH in:

vse = '0123456789"
if st[nom] in vse:

print('Da ...")
else:

print ('Her ...")

A BTOpOIjI, IIB.IOHII/Iﬁ CaMO€ KpaTKoe€ penieHune, HCI0Jb3YET METO/
isdigit (). DTOT METOJ TPOBEPSIET, COCTOUT JIM CTPOKA U3 IU(DP, U BO3-
Bpalla€T B Ka4€CTBE pe3yJibTaTa JIOTNYECKOE 3HAYCHNE (True NJan False):

if st[nom].isdigit(): #B maHHOM ciyuae
#npoBepsgeTcs CTpoka M3 OOHOTO CUMBOJA
print('Oa ...")
else:
print ('Her ...")

3adaua 5. OnpeeuTh KOIMYeCTBO UGP B 3a[aHHOI CTPOKE.

3ajjaua peniaeTcs aHaJIOTMYHO 3aja4e 1, ¢ TOU pasHulelt, 4TO HaL0
MIPOBEPUTD, SIBJISIETCS JIM KK/ CUMBOJI CTPOKU UG POoii (3TO MOKHO
clIeIaTh JIIOOBIM 13 YETHIPEX OMMCAHHBIX B TIPEBIYIIEH 3a/1au€ METO/IOB):

st = input ('BeemuTe cTpoky ')
k=0
for nom in range(len(st)): #PaccmaTpmuBaem BCe HOMepa
#CUMBOJIOB B MaMATU
if st[nom].isdigit(): #Ec/iM COOTBETCTBYOUMIA CMMBOJ - Lubpa
k=k + 1 #YBEemMuMBaeM CueTumrK

uin (paccMaTpuBasi HEIOCPEACTBEHHO BCE CUMBOJIBI 3a/[aHHOM CTPOKH ):

st = input ('Beemure crpoky ')
k=0
for sim in st:
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if sim.isdigit():
k=%k+1
3aaaua 6.()HPGH€HHTB,CKOHBKO paS]BSaHaHHOﬁ:CTpOKe BCTPEYACTCA
HEKOTOPas MOoJCTpOKa.
n 3I€Ch PEMICHNE 3aJa4r BO MHOTOM aHAJJOTUYHO PEIIECHWIO 3a/la49n 1.
Hpemne BCETO MOKHO IIPUMEHUTDH (l)yHKHI/HO count ():

k = st.count (podst)

rjie podst — 3aJlaHHas O/ICTPOKA.

Ho unTepecHoli siBjisieTcs mporpaMMa pereHus 3a1aun 6e3 UCIoIb30-
BaHU4 YKa3aHHON (QyHKINU.

Orsnyne faHHOI 33/1a4M OT 331a4 1 B TOM, YTO IIPOBEPSATDH HAJI0 HE 110
OJTHOMY CHMBOJLY, & 110 HECKOJIbKY MIYIIUX TOJPS/L CUMBOJIOB.

[TycTb 3amannas cTpoka st Takas: ' IDLE has 2 main window types,
the Shell window and the Editor window' — M BIIpOrpaMMe Tpe6y-
eTCs [O/ICYUTATD, CKOJIBKO Pa3 B HEll BCTpeyaeTcs CJI0BO 'window'.

[nuna cinoBa 'window' — 6 CHMBOJIOB. 3HAYUT, HY’KHO CPaBHUTDb C
3TUM CJIOBOM IOJCTPOKY (Cpe3) U3 IepPBbIX IECTH CUMBOJIOB 33/[aHHON
CTPOKH, 3aTe€M IIOJICTPOKY U3 HIECTH CUMBOJIOB, HAYMHAIONUXCS C CUMBO-
Jla ¢ HOMEPOM 1, TOTOM HAYMHAIONIUXCS ¢ CUMBOJIA C HOMEPOM 2, ...

[Ipu aToM BO3HMKaeT BOIIPOC: YeMy paBeH IIOCJEAHUI HOMEpP CUMBO-
JIa CTPOKH, HAYMHAs ¢ KOTOPOro (popMUpyeTCs cpe3 U3 eCTU CUMBOJIOB?
Awnamms puc. 11.2 nmokasbsiBaer, 4To 3TOT HOMEp paBeH 62.

Howmep 0 1 2| 3|4 5|6 |../62|63|64|65)|66]|67
CumBon

Puc. 11.2

B 061L[eM cJay4ae, Kor/ia KoJin4eCcTBO CMUMBOJIOB B 3a/laHHON CTPOKeE paB-
HO dlinal, a B IIOJCTPOKe — dlina2, [IOCJIeIHUI HOMEp paBeH dlinal —
dlinaZ2. 3Ha‘{I/IT, I pelleHurd 3aJa4yu 10JIKHA OBITD IIpyuMeHeHa HH-
CTPYKIIMA IIUKJIA for, CXeMa KOTOpOfI NMeEET BUJL:

for nach in range(dlinal —dlina2 + 1):
#CpaBHUTL C 3amaHHOM MNOACTPOKOM cpes u3 dlina?2 cuMBOJIOB,
#HauMHAKOUMXCS C CMMBOJIa HOMep nach

Ecin IIOOCTPOKa M Cpe3 CTPOKM COBIaIalT:
YBEeImMunuThH IIePpeEMEHHYI-CUEeTUNMK Ha 1

rjle TapaMeTp MHCTPYKIUHN IIUKJIA nach — 3TO HOMEP CUMBOJIA, HAUYMHAs C
KOTOPOTO (hOPMUPYETCS CPE3.
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B namewm ciyyae cpes, corsiacHo paBuity o(hopMIIeHUS CPE30B CTPOKH,
OIMCAHHOMY B HayaJie JaHHOH IV1aBbl, (HOPMUPYETCS TaK:

st[nach : nach + dlina2]

Bces mporpamma periieHus 3aa4u:

st = input ('Beemure crpoky ')

podst = input ('Beemure nomcrpoky ')
dlinal = len(st)

dlina2 = len (podst)

k=0
for nach in range(dlinal - dlina2 + 1):
if st[nach : nach + dlina2] == podst:
k=%k+1
print (k)

3adaua 7. Oupepeauthb M03UIII0 (HOMEpP) MEPBOr0 BXOMKAECHUSA HEKO-
TOPO¥ MOACTPOKK B 3a/IaHHYTO CTPOKY (€C/IU MOJACTPOKU B CTPOKE HET, TO
BBIBECTU COOTBETCTBYIOLIEE COOOLIEHNE).

3ajlaua peraeTcs aHaJOTUYHO 3a/1aue 3 (BMECTO OT/IEbHOTO CUMBOJIA
WCITOJIb3YETCST 3a/IaHHasT TOICTPOKA).

3adaua 8. OnpenennuTb, CTh U B 3aAHHOI CTPOKe HEKOTOPAST MOJI-
CTpOKa.
Haub6oJiee mpocToii criocob peleHust 3a1aui TaKo:

1) mopcumTaTh YUCIO BXOKIEHUI IMOACTPOKU B 3aJaHHYIO CTPOKY
(cMm. 3ajtauy 6);
2) 10 HaliIeHHOMY 3HAYEHUIO MOJYUYUTD OTBET.

MoKHO TaksKe He pacCcMaTpUBaTh BCIO CTPOKY, a IIPEKPATUTD IIPOBEPKH,
KaK TOJIbKO BCTPETUTCS 3aJaHHast MOACTPOKa (MCIOJIb30BaTh MHCTPYK-
U0 break).

3adaua 9. [Tana crpoka. Onpenenntb, 00pasyeT Ju YUCIO0 MOACTPOKA,
HAYMHAIOMIASICSI ¢ CUMBOJIA HOMEP nach M 3aKaHYMBAIONIASICS CUMBOJIOM
HOMeED kon.

ITpu BBOJIE MCXOAHBIX JAHHBIX MOJIB30BATEIIO TIPOrPaMMbI ya00HEe
3a/1aBaTh HOMEPA nach M kon, COOTBETCTBYIOIIME HOMEPAM CUMBOJIOB B
3aJIaHHOI CTPOKE, a HE B €€ MPEeACTaBIeHUN B ITAMSATH KOMITbIOTepa:

st = input ('BBemuTe CTPOKY CHUMBOJIOB ')

nach = int (input ('BeemuTe HOMEp HaUaJIbHOT'O CMMBOJ& INOACTPOKM '))
kon = int (input (' BBemuTe HOMEpP KOHEUHOT'O CMMBOJIA HOINCTPOKM '))

[lanee, BcioMHUB 0 MeTojie isdigit () (cM. 3azady 4), MOXKHO Tak
0oopMUTBE PPArMeHT, CBSI3AHHBII C BBIBOJIOM OTBETA!
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if st[nach - 1 : kon].isdigit():
print('Oa ...")

else:
print ('Her ...")

PeundM:TaKxazsaﬂaqy’6es UCIIOJIb30BaHUSI METO/da isdigit().llﬂﬂ
9TOTr'0 HYKHO ITPOBEPUTD, ABJIAETCA JIN ].[PI(l)pOfI KaKJ[bIi1 CUMBOJI IIOACTPO-
Ku (1peaBapuTebHO ¢c(hOPMUPOBAB ee 110 3a/JaHHbIM 3HAYeHUSIM nach U
kon). B mpuBesieHHOM HUXe (hparMeHTe MPOrpaMMBbl /IS TTPOBEPKH HC-
TIOJIb3YETCA KO/l CUMBOJIA:

#dopMupyeM MOACTPOKY, MCIOJbL3YsS Cpes
podst = st[nach - 1 : kon]
eto zifra = True

for sim in podst:
if ord(sim) < 48 or ord(sim) > 57:

eto zifra = False
if eto zifra == True: #mm if eto_zifra:
print('Da ...")

else:
print ('Her ...")

Mpumeyanme. NepemeHHas NOrn4eckoro tuna eto zifra CTaHOBUTCH pas-
HOM False, €CNU BCTPETMCS CMMBOJ NOACTPOKU, HE SABAAOLLNIACS LNDPON.

Mo:KHO TaksKe MPeKPaTUTh IPOBEPKY, KAK TOJIBKO BCTPETUTCSI CUMBOJ
«He 1udpar.

3adaua 10. [TJano npeijiokeHue, B KOTOPOM CJIOBA Pas3esieHbl OAHUM
pobesioM (HaYaabHbBIX U KOHEYHBIX TPOOEIOB HeT). [ToJyYuTh 1 BHIBECTH
Ha 9KpaH ero MepBoe CJI0BO.

CHauajia 3aMeTHUM, YTO TIEPBbIe k CUMBOJIOB 33/IaHHON CTPOKH st MOJK-
HO OOBEJMHUTD B MOJCTPOKY podst, PACCMOTPEB KAKAbIA M3 HUX C T10-
MOTIBIO MHCTPYKITMH for W NCHOJb3YsI KOHKATEHAIUIO:

podst = "'

for nom in range(k): #nom - HOMep CHMMBOJIa B [aMATM KOMIIbTepa
podst = podst + st[nom]

B nameii xe 3a/la4€ KOJIMYECTBO CUMBOJIOB /IJIAA KOHKAaTE€HAIlU 3apaHee
HenssecTHO. Ho MbI 3HaeM, 4TO ITOCJIE€ IEPBOTO CJIOBA HAXOANUTCA HpO6€]I.
3Ha‘-H/IT, JUIS pelIenns 3a/la4r HYKHO ITPOBOANTH KOHKAaTEHaIINIO BCEX Ha-
YaJIbHbIX CUMBOJIOB IIPEAJIOKEHUA, OTINYAIONINXCA OT Hp066.713.. ZIJIH Ta-
KHX ITOBTOPAIOIINXCA HeﬁCTBHfI CJenayeT IpUMEHUTb NHCTPYKIIUIO while:

fraza = input ('BeBenure npenjoxeHue: ')

slovo = '' #HauasnbHoe 3HaueHue GOPMMPYEMOTO CJIOBA
nom = 0 #HoMmep nepBOT'O CMMBOJIA NPEIJIOKEHMsS B IIaMATYM KOMIIbOTEpa
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while fraza[nom] != "' ': #Bce cuMBOJEL — 'He npoberwr'
#noBaBnsgemM k BennumHe slovo
slovo = slovo + fraza[nom]

#llepexomuM K CIEOylNEMY CHMBOJLY

nom = nom + 1
#BcTpeTniica npobeJsi, TO €CTb [IePBOE CJIOBO 3aKOHUMIIOCH
#BrIBOOVM €TO
print ('llepeBoe cjoBO npenjoxenus:', slovo)

MoKHO TaksKe PeluTh 3a1a4y, UCIOJIb3ysl CPe3 3a[IaHHOTO MTPEIOKe-
HUS 1 METOJ find () (cM. 3a71a9y 3).

fraza = input ('BBenure npenjoxeHue: ')
poz_prob = fraza.find(' ') #losuma nepsoro npobesa B MPeIUIOXSHM
slovo = fraza[0:poz prob] #llepBoe cioBO

print ('llepeoe cyoBo npemioxeHus:', slovo)

3adaua 11. Jlano npejiokeHue, B KOTOPOM CJI0BA Pa3/esIeHbl OJHUM
pobesioM (HadaJbHBIX M KOHEUHbIX IIpo6esioB HeT). [ToryunTh 1 BBIBECTH
Ha 9KpaH J[Ba €ro MePBbIX CJI0BA.

3ajiauy MOKHO PElTuTh TaK.

Haxomnwm iepBoe cioBo (cM. IpebIyTnyio 3ajauy ). B pesyabrare Mbr
«OCTaHOBUMCsI» Ha TepBoM Ipobesie. Hao ero mpomycTurs — Mbl OKa-
JKeMCsl Ha 1epBoil GyKBE BTOPOIO CJIOBA, 1OCJe Yero HaJo aHaJOTMYHO
MOJIYYUTh BTOPOE CJIOBO.

Cravajia IpuBe/ieM ITPOrpaMMy, UCTIOJb3YIONTYI0 KOHKATEHAIUIO:

fraza = input ('Beemure npensjoxenmue: ')
#PopMUpyEM IEPBOE CJIOBO
slovol = "' #HauasnpHoe 3HaueHue GOPMMPYEMOTO CJIOBA
nom = 0
while frazal[nom] !=
slovol = slovol + fraza[nom]
nom = nom + 1
#BcTpeTmsica npobeJ — MepBOe CJIOBO 3aKOHUMUIIOCH
#lleuaTaeM ero
print ('llepeoe cijoBo npenjoxenus:', slovol)
#llponyckaeMm npobe
nom = nom + 1
#AHAJIOTUUHO QOpMMPYEM BTOPOE CJIOBO
slovo2 = '' #HauyaJjibHOE 3HaUYeHUe
while frazal[nom] != ' ':
slovo2 = slovo2 + fraza[nom]
nom = nom + 1
print ('Bropoe cijoBo npenjoxenus:', slovo2)

A BOT BapHUaHT C UCIIOJIb3OBaHNEM Cpe3a:

fraza = input ('Beegure npenjoxeHue: ')
#lloslydyaeM rnepsoe CJIOBO
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#OnpenensgeM nos3mLMio IEePBOTO npobera

poz = fraza.find(' ') #HaumHasg C Hauajla NPEIJIOKEHUSI
#OnpenesnsgeM nepBoe CJOBO

slovol = frazal[0:poz]

print ('llepBoe cjoBO npenjoxenus:', slovol)
#'llepexonuM' Ha clenyiouMy CUMMBOJ IIOCJIe NepBOTO npobesa
nach = poz + 1

#OnpenensgeM nos3mLMiO BTOPOTO npobera

poz = fraza.find(' ', nach) #uaumuHas c nosmumm nach
#OnpenensgeM BTOPOE CJIOBO, MCIOJNL3YsS Cpes
slovo2 = frazal[nach:poz]

print ('Bropoe cjoBO npenjoxenus:', slovo2)

3adaua 12. Jlano npemjiokeHne, B KOTOPOM CJIOBa PasesieHbl OAHUM
npobesioM (HadaIbHbIX U KOHEUHbIX IIPoOeIoB HeT). [IoIyunTh U BBIBECTU
Ha 9KpaH BCe ero CJI0Ba.

CTpyKTypy 3aJIlaHHOTO MPEJIOKEHUST MOKHO TIPEJICTABUTD B BUJIE:

| cnoso | npo6en | cnoso | mpo6en | ... | cnoso |
Puc. 11.3

PaccmoTpum cHavasa ciryyaii, KOra KOJIM4ecTBO CJIOB B ITPEJIOKEHITH
M3BECTHO U PAaBHO n. B aTOM cirydyae Haio BbIIEIUTD MEpBbIe (n — 1) CJIOB,
ocJie KOTOPBIX cTOUT npobert. Takue oTae/bHbIE CJIOBA MBI BBIZIETISTh Ha-
yurnuch (em. 3agaur 10 u 11). YroObl HPUMEHUTh UHCTPYKIMU IHKJIA
for WM while ¥ IPOBECTH (n — 1) MOBTOPEHMIL, HA/IO BMECTO UMEH BeJIU-
YIH s1lovol U s1ovo2 UCTIOIb30BATh OJHO UM — slovo.

HavasnpHas yacTh COOTBETCTBYIONIEH MTPOTPaMMBbI, (HOPMUPYIONIAs 1
nevyaTaolas nepsbie (n — 1) CJI0B € UCHOJIb30BAHUEM KOHKATEHAIUH:

n =
print ('BBemgure npemyoxeHue u3', n, 'cios')
fraza = input ()
nom = 0
for k in range(n - 1): #(n - 1) pas
#bopMmpyeM ouepenHOe CJIOBO
slovo = '' #HauajbHOe 3HaueHMEe
while fraza[nom] != "' ':
#Ecam cuMBOJI — He mnpoben
#IoGaBiyigemM ero K BeJuuMHe S1ovo
slovo = slovo + fraza[nom]
#llepexonyM K CJenyoleMy CUMBOJILY
nom = nom + 1
#BcTpeTusicsa nmpofesl — CJIOBO 3aKOHUMJIOCH
#lleuaTaem ero
print (slovo)
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#llepexomyM k cJemyioumeMy CMMBOJY — Hauajly CJIeOyoero CJIOBa
nom = nom + 1

B BapuanTe ¢ MCTIOTb30BaHUEM CPe3a HAJIO 33/1aTh U 3aTeM MEHSTH 3Ha-
YeHue TepeMeHHON nach (HaYaj0 09epeTHOTO CI0BA):

n =
print ('Beemure npenjoxeHue u3', n, 'csor')

fraza = input ()
nach = 0
for k in range(n - 1): #(n - 1) pas

#llonmyyaeM ouepenHOe CJIOBO
#OnpenensgeM nosuumio OJmxanmero npobesa

poz = fraza.find(' ', nach) #HauyHas Cc Ko3uLUMKM nach
#OnpenensgeM CJIOBO, MCIOJB3YsS Cpes
slovo = frazal[nach:poz]

print (slovo)
#'llepexonuMm' Ha MNEPBBEM CUMBOJ CJEOyHIEero CJIOBa
nach = poz + 1

Ocranoch IIOJIYYUTD ITOCJIEJHEE CJIOBO. HpI/I HCIIOJIb3OBAHNHN Cpe3a 3TO
MOJKHO C/ieJj1IaTh, y9YUTbIBas, 4TO MbIBHaeM’HOSHHHK)HepBOﬁ'6yKBbIHO-
CJI€eHETO CJI0Ba (nach), a HOMED rocJieTHel 6yKBbI HIpeaIoREeHNA B I1a-
MSITH KOMIIbIOTEPA PpaBeH len (fraza) - 1:

#llocyiegHee CJIOBO

slovo = frazal[nach:len(fraza)]
print (slovo)

B IporpamMme ¢ KOHKaTeHaluen 3aBepiiaronias 4acTb, B KOTOpOI'/JI (bop-
MpreTCHIIBHBOHHTCHIKEHGHHGGCHOBO,6yHeTTaKOﬁI
slovo = '' 4#HauajnbHOe 3HaUeHUE
while nom <= len(fraza) - 1:
slovo = slovo + frazal[nom]
#llepexomuM K CIeAylLEMY CUMBOJIY
nom = nom + 1
#3aKOHUMIIOCE I[IOCJIEDHEE CJIOBO
#lleuaTaeM ero
print (slovo)

Ho, kak nmpaBusio, KoJIM4eCcTBO CJIOB B IPE/JIOKCHIH 3apaHee HeU3BeCT-
Ho. Kak pemmmTh 3aa4y B TakoM cuydae? OTBET — MPU MHOTOKPATHOM
BBIJICJICHUH OT/IETTBHBIX CIOB MCIIOIB30BATH TOJBKO MHCTPYKITUIO while.

B nporpamme ¢ KOHKaTeHaImel ycaoBue, KOTOPOe 3alTUChIBAETCS B MH-
CTPYKIIUH while, OJUKHO OBITH aHAJIOTUYHBIM TOMY, KOTOPO€E HCITOJIB30-
BaJIOCH TIPU BBIJIEJIEHUU 1TOCJIE/HETO CJI0Ba (CM. BbIIIIE):
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fraza = input ('Beemure npenjoxenmue: ')
nom = 0
slovo = "'
while nom <= len(fraza) - 1: #PaccMaTpuBaeM BCE CUMBOJIEL
#npenyioxeHusa (MX HOMepa B NaMITU
#xoMnbioTepa)
#dopMupyeM ouepenHOe CJIOBO
if fraza[nom] != "' "': #Ecny cuMBOJI — He npobest
#IoBaBisgeM ero K BeJuuyHe slovo
slovo = slovo + fraza[nom]

#llepexonyM K cCJenyioleMy CUMBOJILY
nom = nom + 1
else: #BcrpeTusica mpobes — CJIOBO 3aKOHUMJIOCH
#lleuaraem ero
print (slovo)
#ToToBMMCHa GQOPMMPOBATH HOBOE CJIOBO
slovo = "'
#llepexomm K CIEOylEMy CUMBOJIy — Haudajly CJIENyWero CJIOBa
nom = nom + 1
#B xoHLe paboThH MHCTPykuMu while Obuio chopMMpOBAaHO,
#HO He HameuyaTaHO [OCJIeNHEee CJIOBO
#lleuaraem ero
print (slovo)

B IIporpamMmme, HCHOJIB(%yIOH.Ieﬁ Cpe3, paCCyKACHUA HEMHOTO CJIOJKHEE.
Onn TIpUBEACHBI B KOMMEHTaPUAX!

fraza = input ('BBenure npenjoxeHue: ')
nach = 0
while nach <= len(fraza) - 1:

#llonmyyaeM ouepenHOe CJIOBO
#Ecim ecTh Ommxarnumi npobeji, HauMHasg C No3uumuM nach
if fraza.find(' ', nach) != -1:
#OnpenengeM ero [IO3ULMIO
poz = fraza.find(' ', nach)
#OnpenesisseM ouepenHOe CJIOBO
slovo = frazal[nach:poz]
#lleuaraem ero
print (slovo)
#'llepexonuM' Ha MNEPBBEM CUMBOJ CJEOyHIEero CJOBa
nach = poz + 1

else: #Bosibume npoBeJioB HET — OCTaJIoOCh I[IOCJIeNHee CJIOBO
#Onpenensgem ero
slovo = frazal[nach:len(fraza)]

#u neuaraem

print (slovo)

#MenseMm 3HaueHre nach rak,

#uTobE MHCTPYyKLUMS while GoJsibuie He BHIIOJIHSAJIACH
nach = len(fraza) + 1

Kakoii BapUaHT pelleHus 3aiaqn Jiy4diie, penmnTe cCaMu.
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[Tpesxe wem paccMaTpUBaTh ellle HECKOJBKO MHTEPECHBIX 3a/1a4, CBs-
3aHHBIX CO CTPOKAMH, 3aMETHM cJiefyioriee. B 6oIbITNHCTBE HCTOYHIKOB
MOKHO TPOYNTATh, YTO CTPOKK B Python sBisiorcst nensmeHsieMbIME
o6bekTaMu. VIMeeTcst B BUJLY, UTO HENb3sT M3MEHUTH OTAETbHBIA CHMBOJ
CTPOKH, YAATUTD OTJEJIbHDIN CUMBOJI (MJIU MOJACTPOKY )’ U HENb3sT YTO-TO
BCTaBUTH B cTPOKY’. Ho Bce aTu omepanni MosKHO ITPOBECTH, pa3paboTas
CTIeIIUATbHBIE TIPOTPAMMBIL.

[l yasmeHust 9acT CTPOKH st HY’KHO COCTaBUTh HOBYIO CTPOKY st2,
0OBEIMHIB YaCTH UCXOHON CTPOKH JI0 ¥ MOCJIE YIAISEMOTO0 yUacTka (CM.
puc. 11.4). Hy>xnble 4acTu MOXKHO MOJTYYUTh C TTOMOIIIBIO Cpe3a:

st2 = st[0 : nach - 1] + st[kon:len(st)]

MpumeyaHue. Icnonb3oBaHbl HOMepa nach 1 kon, COOTBETCTBYIOLLNE HOME-
pam CMMBOJIOB B 3aJaHHOM CTPOKE.

Yoansemolli
¢pazmeHm
CUMBOSb |
Homep T 12 |3 |...|nach| ... |kon|...| ...| len(st)
Puc.11.4

B nmanHOM cirydae HOBOW CTPOKE MOKHO TIPUCBOUTH WMsT MCXOHOU
CTPOKHU:

st = st[0 : nach - 1] + st[kon:len(st)]

C TOMOIIThIO CPE30B MOKHO BCTABUTH HOBBIIT (DPAarMEHT BHYTPh CTPOKU.
Ha puc. 11.5 HoMep vst — MeCTO BCTaBKH HOBOTO (hparMeHTa:

vst

a) CTPOKa A0 BCTaBKM

| | | I | HoBbili pparmeHT | I I I I |
6) cTpoKa nocsne BCTaBKN
Puc.11.5

6 MosxHo YAaanuThb OINH NJIN HECKOJBKO Ha4aJIbHbBIX I/I/VUH/I KOHEYHBIX CUMBOJIOB (]'lp06€-

JIOB U T. T1.) C TIOMOIIIBIO CTAHAPTHBIX METO/IOB lstrip (), rstrip () U strip().
B to ke BpeMs BeJIMYUHBI TUTIA CTPOKOBOI'O TUITA MOKHO «YIJIMHATH

st = 'Boax'

st = st + 'u'

/
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ITporpaMmbr 1ist BcTaBKY (hparMeHTa corsacHo puc. 11.5 u 11t 3aMeHsbr
OT/ICJTHHOTO CHMBOJIA U TIOJICTPOKH C 3aIaHHBIME IPAHUTIaMU pa3paboTaii-
T€e CAMOCTOSITETBHO.

PaccmoTpuM Terepb 60Jiee CITOKHBIE 3a/[aUl.

3adaua 13. YaamuTh U3 3alaHHON CTPOKH BCE BXOKAEHUSI HEKOTOPOI
TTO/ICTPOKH.

Beniomuum petienve 3aaun 6. B Heit MHOrOKpaTtHO (hOPMUPOBAINCH
Cpe3bl 33/IaHHON CTPOKHM HEKOTOPOH JITIMHBI, KOTOPbIE CPABHUBAJINCH C 3a-
JAHHOU TTOZICTPOKOTA.

B Harreil 3a1aue BMECTO EPEMEHHOI nach OyIeM UCIIOIb30BATh TIEepe-
MEHHYI0 ykaz, KOTOpast Oy/IeT XPaHUTh 3HAYEHUE HOMEPa CMBOJIA, HAYM-
Has ¢ KOTOPOro (hOPMUPYETCS CPe3 [Tl CPABHEHUS € 33JJaHHON TIOZICTPO-
KoM podst. Bynem nasbiBaTh 9Ty lepeMEHHYIO «yKa3aTe/Iby.

Cxema JIeliCTBUI CIIeIyIONas:

[IoBTOpPEeHMEe IeNCTBUM, HauMHas C 1l-ro cuMmBosia (ykaz == 0):
Ecim cpes3 He coBHNalaeT C 3aIaHHOM IOINCTPOKOI:
IlobaBjseM TEeKylWMii CHMMBOJI B HOBYI CTPOKY
CMemaeM ykKasaTeyb Ha 1 nos3uumio BIPABO
MHaye : #BcTpeTuyiack MCKoOMas MOLCTPOKa

[IponyckaeM ee (cMmemaeM ykasaTejsb Ha len (podst)
MO3ULMI BIPABO)

Bosaukaer Bompoc: «CKoJIbKO pa3 Ha/O TTOBTOPUTH YKa3aHHbBIE JIeii-
ctBus?> HeusBecTHO. 3HAUNT, UHCTPYKIUIO for TPUMEHUTH Herb3sd. Ho
MBI 3HaeM (cM. puc. 11.2), 9To mocnenHee 3HaUeHNWE TTepeMEHHON ykaz
paBHO len(st) — len (podst). 3HAYUT, MOKEM MCIIOJb30BATh NHCTPYK-
1o while:

st2 = "' #HauasbHOE BHAYEHME HOBOM CTPOKM
ykaz = 0 #HauasibHOE 3HAUeHMEe yKa3aTessd
while ykaz <= len(st) - len(podst):
#CpaBHMBAEeM Cpes3 M 3alaHHYKD [IOLNCTPOKY
if st[ykaz : ykaz + len(podst)] != podst:
#IoBaBisseM Tekyummi cuMBOJI st[ykaz] B HOBYKO CTPOKY
st2 = st2 + stlykaz]
#CMemaem ykaszaTesyb Ha 1 [NO3MUMIO BIPaBO
yvkaz = ykaz + 1
else: #BcTpermsiack MCKOMas IMOICTPOKa
#llponyckaeMm ee
# (cMemaem ykaszaresib Ha len (podst) nmosmumii BOPAaBO)
yvkaz = ykaz + len (podst)

ITocne Toro kak «IepeMenIeHne» yKasaTesisd MIPEKPaTUTCA, B KOHIIE 3a-
HaHHOI';I CTPOKH MOTYT OCTaTbCA CUMBOJIBI. H806XOLII/IMO X TaKKe 11063.-
BUTDH K 3HAUEHUIO st2:
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#IoBaBJigeM OCTaBUYCS YacTb (MCIOJB3YsS Cpes)
st2 = st2 + stlykaz : len(st)]

3adaua 14. 3ameHuTh B 3aJ]aHHOI CTPOKE BCE BXOKIEHUST HEKOTOPOI
MOJICTPOKHU Ha JAPYTYIO TIOACTPOKY.

[Iporpammy peliieHust 3TOi 3a/1a4K, KOTOPasi BO MHOTOM aHaJIOTHMYHA
TOJIBKO 4TO OIHUCAHHOM, padpaboTaiiTe CaMOCTOSITEIIBHO.

Tak Kak ormeparust 3aMeHbl OJIHOIN MOACTPOKU Ha JIPYTYIO MCIOJIb-
3yeTcs O4eHb YacTo, B A3bike Python ecth MeTon replace (), KoTo-
PbIii BbITTOJIHSIET ATY oniepainio. OH BbI3bIBAETCS C TIOMOIIIBIO TOUEUHON
3alCH:

st = st.replace (<B3amMeHsemMas HOACTPOKa>, <3aMeHsoUAas HNOLCTPOKa>)

Hanpumep, B peayJsibrate BbITIIOJHEHNS IIPOTPaMMbI

st = '13.12.2013"
st = st.replace('13', '14")
print (st)

Ha 9KpaH 6yaeT BbIBE/IEHO:

14.12.2014

3adaua 15. Jlano cioBo. I[IpoBepUTh, SIBJISETCS JIU OHO HAJUHIPOMOM
(MQJIMHIPOM YUTAETCS OJMHAKOBO B OOOUX HAIMPABJEHUSX, HALIPUMEP
<IIOTOI ).

OueBuiHOE pellleHre aHAJOTUYHO PENIeHnIo 33/[a4l 4eJI0BeKOM (OH
[IPOYTET CJIOBO CIIPABA HAJIEBO ¥ CPABHUT €70 € 3a[aHHbIM ). COOTBETCTBYIO-
11ast IporpaMMa:

slovo = input ('Beemure cijoso ')
#dopMupyeM CJIOBO, UMTaeMoOe CclpaBa HaJleBo
slovo2 = '' #HauaJlbHOEe 3HAUEHME
#IloBaBJiseM BCe CMMBOJIE, HauMHas C [IOCJIEOHETO
for nom in range(len(slovo) - 1, -1, -1):
slovo2 = slovo2 + slovo[nom]
#CpaBHMBaeM
if slovo2 == slovo:
print ('Oa, sBusercsa')
else:

print ('Her, He saBnsercsa')

MoxHO Takke CpaBHUBATb INEPBBI CHMBOJI C IOCJEIHUM, BTOPOU
CUMBOJT — C TIPEATIOCJEHUAM U T. 7. ECJIn BCTpeTuTest X0oTst OBl 0[Ha TTapa
PasHbIX CUMBOJIOB, TO 3a/laHHOE CJI0BO IaJIMHIPOMOM He ABJgercs. Takoi
BapUAHT TPOTPAMMBI Pa3paboTaiiTe CAMOCTOSITENHHO.
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Opyrue 3apaun gnga paspaboTku nporpaMmm

1.

N

10.

11.

12.

13.

JlaHa crpoka. OrnpeesinTh, Kakast u3 OyKB — <0» WM «a» — BCTpeva-
ercs B Hell vatie (IIPUHSATH, 4TO yKasaHHbIe OYKBbI B CTPOKE €CTh).
[lano ipeioskenne. OnpeesTuTh, €CTh JIN B HEM 3aTISIThIE.
Jlana crpoka. OnpeaennTh, Kakas us OYKB — «H» WA «K» — BCTpe-
YyaeTcst B HEll paHbIlle TIPU MTPOCMOTPE CJieBa HAMpaBo (MPUHSITB,
4TO yKasaHHbIe OYKBBI B CTPOKE €CTh).
JlaHa cTpoKka, B KOTOPOIi ecTh pobesibl. OnpeesuTh, SBJISETCS U
1 poii CUMBOJI, 3alTUCaHHbII TIOCJIE TIEPBOTO MPobea.
Jana crpoka. OnpenennTb, 4ero B Hell GOJbIe — 3aMATHIX WK
1udp (MPUHSATD, UYTO yKA3AaHHBIE CHMBOJIBI B CTPOKE €CTh).
[lana cTpoxa, B KOTOPOH ecTh €J10BO «uyin». OTMpenenTh, CKOTHKO
pa3 OHO BCTPeYaeTcsl.
Jana ctpoka. OnpeaesnTh, 00pasyeT Jii OACTPOKa, HauMHAOIas -
CsI C CMMBOJIAa HOMEDP M W 3aKaHUYNBAIOIIASICS CUMBOJIOM HOMEP n,
yucso 6667
JlaHo npeioskeHre, B KOTOPOM CJI0BA PasiesieHbl ABYMsI ipoberia-
MU (HauyaJIbHBIX M KOHEUHBIX TPoOesioB HeT). OnpeaenThb nepsoe
CJIOBO.
JlaHo mpeiokKeHe, B KOTOPOM CJIOBa PasfieieHbl OJHUM pode-
JIOM (HayaJbHBIX M KOHEYHBIX Mpobesos Her). OnpeaeauTh mo-
cJefHee cJ0BO.
JlaHo npeioskeHre, B KOTOPOM CJI0OBA Pas3esieHbl ABYMsI ipoberia-
MU (HAYaJIbHBIX U KOHEUHbBIX TIPo6esIoB HeT). OnpeIenTh nepBoe,
BTOpPOE U TpeThe cJoBa. [IpUHATH, UTO B 3aITaHHOM TIPEJIOKEHUN
€CTh He MEHee YeThIPEX CJIOB.
JlaHo mpeioKeHe, B KOTOPOM CJIOBa PasfeieHbl OJHUM mpode-
JIoM (HaYaJbHBIX M KOHEYHBIX MpobesoB Het). OnpenennTsd aBa
MOCJIETHUX CJI0Ba. [[PUHATE, UTO B 33J]AHHOM TMPEJIOKEHUU €CTh
He MeHee TPeX CJIOB.
JlaHo mpeioKeHe, B KOTOPOM CJIOBa PasfeieHbl OJHUM Mpode-
JioM (HayaJbHBIX U KOHEUHBIX TPo6esioB Het). OnpeneyuTh mep-
Bble 6 CJIOB, UCITOJIB3Ys] MHCTPYKITUU TWKJIa. [IpuHsATh, 4TO B 3a-
JTAHHOM TPEIJIOKEHUHN €CTh He MeHee CEMU CJIOB.
B oneparmonnoii cucreme Windows moJiHoe nmst ¢aiina cocTouT
13 OYKBBI [IFICKa, TOCJI€ KOTOPOTO CTABUTCS JABOETOYME W CHUMBOJI
«\», 3aTeM depe3 TaKOH ke CUMBOJI TIEPEUHCISTIOTCS TTOAKATATIOTH
(Tankm), B KOTOPBIX HAX0ANUTC (hatis, B KOHIlE TATIeTcst MM (haii-
ga. [pumep:

C:\Windows\System32\calc.exe
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14.

15.

16.
17.
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JlaHno HekoTOpoe MoJIHOe UM (aiina. «Pazobparb» ero Ha 4acTH,
pasziesieHHbIe CUMBOJIOM «\». KaskIyio 4acTh BBIBECTH B OT/IEJb-
HOM CTpOKeE.

JlaHo Tpesioskenne, B KOTOPOM CJIOBa Pa3/ieJIeHbl OJHUM TTpobe-
JIOM (HAYabHBIX M KOHEYHBIX MPO6EOoB HeT). OmpeesnTh camoe
«JITMHHOE» CJIOBO.

Jlara cTpoka, COCTOSINIast TOMBKO U3 GYyKB. 3aMEHUTh BCe OYKBBI
«a» Ha OYKBBI «6» 1 Ha06OPOT, KaK 3araBHbIE, TAK U CTPOYHBIE.
Hanpuwmep, npu Boge cTpoku «aGBABB» [M0JKEeH MOJy4YnThCs
pesyibraT «6aBBAB»>.

Jlana cTpoka. YIaauTh U3 Hee Bce mpoOeJIbL.

Jana ¢pasa, B KOTOpPo, Kpome OyKB, umerorcs npodesibl. [Tpose-
PUTh, SIBIISIETCS U OHA MATHHIPOMOM 6e3 ydeTa Tpobeson (Ha-
npumep, dpaza «<APTEHTUHA MAHUT HETPA» mamuazapo-
MOM SIBJISIETCST).

.3. NpeobpazoBaHuna

«4YUCJI0 <> CTPOKa»

B mpakTuyecknx 3ajauax 4acto HYKHO MPeodpa3oBaTh YHCIIO, 3aTMCAH-
HOE B BUJIE [IETIOYKY CUMBOJIOB, B YHCJIOBOE 3HAUEHHUE, U HA000POT. JJist
3TOTrO B s3bIKe Python ects aBe crammaprHbie QYHKIHH, KOTOPBIE YiKe
YIIOMUHAJIUCh paHee:

int () — OepeBOAUT CTPOKY, YKa3aHHYIO B CKO6KaX, B I1€J10€ YNCJIO;
float () — IIEpEBOAUT CTPOKY B BEIIECTBEHHOE YUCJIO,
str () — IepeBOUT IE€JI0€ UJIN BENIECTBEHHOE YUCJIO B CTPOKY.

ITpuBenem TpuMep TTPe0OPA3OBAHIIST CTPOK B YNCTOBBIE 3HATEHTIS:

st = '666"'

n = int(st) #n == 666

st = '12.34"

n2 = float (st) #n2 == 12.34

Eciit cTpoky He yaanoch mpeodpazoBaTh B UUCI0 (HAIPUMED, €CJIU B
Heli cojepskaTcst OYKBbI ), BOSHIKAET OIIMOKA, U BBIIOJTHEHE TPOrPAMMbI
3aBEPIIAETCS.

Tenepsp mokaxkeM MpUMepbl 00PaTHOTO PEOGPA3OBAHNSI:

n = 1517

st = str(n) #st == '1517"'
n2 = 12.34

st = str(n2) #st == '12.34"'
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Omnepanuu Tpeobpa3oBaHus YUCET B CTPOKY BCETAA BBITOJHSIIOTCS
ycrnenrHo (ommoKa IMPOU30UTH He MOJKET).

DyHKINA str () WCHOAB3yeT MpaBuia (HOPMATUPOBAHUS, YCTAHOB-
JIEHHBIE TIO yMOT9auuio. [Tpu HeoHXOIMMOCTH MOSKHO UCTIOTE30BATh CO0-
cTBeHHOE (hopMaTtnpoBanme (CM. rIaBy 3).

3apaun pnqa pa3paboTkm NnporpamMmm

1. Omnpenenuts KOJMUECTBO UMD B 3a[aHHOM HATYPAJTbHOM YHCIIE,
He BBIIEJISIS KAKIYIO OTAEJIbHYIO 1udpy.

2. Jlano nosioxurtenbHOe BelllecTBEHHOe Yrcyo. OnpeneauTb KO-
4ecTBO 1UGP:
a) B eTo IeJIoN 9acTu;
6) B ero ApoOHOIL YaCTH.

Oyukimn 7ist paboThI ¢ BENIECTBEHHBIMU YUCJIAMU HE MCIOJIb30-
BaTh.

3. Jlana cTpoka, B KOTOPOii 6e3 mpobesioB 3armcano apudMeTnieckoe
BbIpaKeHUe B BU/IE CyMMbI TPEX HATYPAJIbHBIX YUCEJI, HAIPIMED
«14+25+3». BoranucauTb 3Ty CymMmy.



lmaesa 12.
Ucnonb3oBaHue CNUCKOB

12.1. O6wume BONpOCHI

Paccmotpum 3amauy: «M3Becten poct 20 yesoBek. Onpenests cpenHee
3HauYEHUE POCTa.

[lns1 perieHrst MOKHO B IIPOTpaMMe MCIOIb30BaTh 20 IlepeMeHHbIX Be-
JIMYUH: r1, r2, ..., r20 — 1, 0Opalasich K KaK/J0M 13 HUX 110 UMEHH, HAalTH
CyMMY 3HaueHMI pocTa, a 3aTeM cpe/Hee 3HadeHue. Ho Takoil BapuaHT
Hey00eH B caydasx, KOrjia KOJMYeCTBO 3HaYeHNI pocta GOJIbIIoe, 1 He-
BO3MOJKEH, KOT/IA 3TO KOJMYECTBO HA MOMEHT HaIllMCAHUS TIPOTPAMMBbI He-
M3BECTHO.

MoskHO HalTH cCyMMY TaK e, Kak pemanach 3agada 10.1. Oxnako ecinm
HY/KHO OTIPEIE/IUTD, CKOJIBKO Y€JI0OBEK UMEIOT POCT OOJIbIIE CPEIHETO, TO
pUETCS TOCIe pacueTa cpeiero pocta (cM. 3a1a4y 10.4) moBTOpHO BBO-
auTh B iporpammy 20 sHaYeHUH. ITO HENETeCO00Pa3HO.

JKemnarenbHo COXpaHUTD BCE BBEJIEHHDIC 3HAUEHUS, a TIOTOM UX UCITOJIb-
30Bath /I pacyetoB. /L1 3TOrO B IporpamMme HY;KHO HUCI0JIb30BaTh TaK
HA3bIBAEMBIN «CIICOK». CHUCOK — CTPYKTypa AAHHBIX', TIpeIHA3HAUEH-
Hast JIJIs1 XPAHEHMsI rPyIIbl 3HaueHuii?. CIUCOK MO3BOJISIET UCIIOIb30BATH
st Beex 20 3HaueHUi pocta obiiee uMst r. JlJist BCeX ceMU [[BETOB PajlyTud
MO3KHO HCIIOJIB30BATD CIIMCOK C UMEHEM Raduga.

Kaxoe otnesbHOe 3HAUEHUE CITUCKA HA3BIBAETCS <AJIEMEHT CITHCKA.
DJIEMEHTBI CIMCKA TIPU XPAHEHUU CITMCKA B AMSATH UMEIOT YHUKAJIbHbIE
MOPSAIKOBbIE HOMEpa — <WHEKCBl» (HyMepalius HelpepbiBHAS W HAYU-
Haercs ¢ 0). YToObl 06paTuTHCS B IIPOrpamMMe K 3HAUYEHUIO HEKOTOPOTO
AJIEMEHTA CITUCKA, HAJI0 YKa3aTh UMSI CIIUCKA M B KBAJIPATHBIX CKOOKAX —
nH/IeKC aneMenTa. Hanprumep:

1
2

YacTo crmcoK Ha3bIBAIOT TAKKE «TUIT IAHHBIX>.

B GosbiuncTBE JIPYTUX A3BIKOB IIPOIrPaMMUPOBaAHUA UCIIOJIb3YyETCA JApyTasd, aHaJa0ornd-
Hasl CTPYKTYpa /Uit XpaHECHUS ITaHHBIX — «MaCCUB». Ocob6EHHOCTh MACCUBA 3AKII0YAETCS
B TOM, UTO BCe€ €Tr0 3JIEMEHTbI UMEIOT OJWH 1 TOT K€ THII. 3'{].MBTI/IM, 4TO B PythOIl HCITOJIb-
30BaTb MAaCCUBbLI TaKKE€ MOKHO.
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print (Radugal[3])
print (Radugalk])
if r[13] > r[l2]:

Pasmep crmcka (KOJTMYIeCTBO 3IEMEHTOB B HEM) OIPEETIeTcs ¢ TI0-
MOTIBIO QYHKITUN len () :

n = len(a)

12.2. 3anosnHeHue cnucka
3HAYeHNsSMun

Ecan na momenm nanucanus npozpammol N3BeCTHb 3HAUECHUS BCEX dJIeMeH-

TOB CITEICKA, TO 9TU 3HAYEHUS MOTYT OBITh 3aITUCAHBI B CIIUCOK TIPU €10 00bsIB-

JIEHUW — YKa3aHWN ero UMEHW U TIePeuHst 3HAYeHUI B KBaJIPATHBIX CKOOKaX:
v = [20, 61, 2, 37, 4, 55, 36, 7, 18, 39]

Raduga = [ 'Kpacuemi', 'OpanxeBent', 'XemnrTent', '3esienent', 'Tostybont',
'Cunun', 'duoseToBe']

B crincke v — 10 a71eMeHTOB, ABJISIONIAXCS YNCTAMHA, B CITICKE Raduga —
7 5JIEMEHTOB, ABJIIOIMXCA cTpokaMu. OGpaTuM BHUMaHUE Ha TO, 4TO, B
oTJure oT OOJBIINHCTBA SI3BIKOB TIporpaMmupoBanust, B Python coscem
He 0043aTeJIbHO, YTOObI 2JIEMEHTBI CITICKA ObLIM OHOTO THIIA.

3HaYeHUsT 2JIEMEHTOB CITUCKA MOKHO TAK/Ke BBECTHU B IIPOrPAMMY C T10-
MOTIBbIO MHCTPYKIINH TPUCBANBAHNS:

al0] =
all] =

MoskHO ncIoJIb30BaTh MHOXKECTBEHHOE IIPUCBalBaHKe:
alol, afll, ... =

XOTs1, KOHEUHO, IEPBBIi crocob ynobHee.

Ecisin usaBecTeH 3aKoH, KOTOPOMY TIOAYMHSIOTCST 3HAYEHUST 2JIEMEHTOB,
TO 3aIMOJHUTH CITFICOK MOKHO C ITOMOII[BIO TaK HA3BIBAEMBIX «T€HEepaTo-
POB crrckay. [IponsmocTpupyeM nx NCIOIb30BAHNE HA TPUMEDE CITyvast,
KOTJ/Ia 3HAYeHUe KaK/[0TO dJIEMEeHTa PAaBHO ero mHuekcy. llycts pasmep
crincka paser 10. Moskem tak ohopmMuTh hparMenT:

alf0] =0
all] =1
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O6o3Ha4nB MeHHIOHIHﬁCH IIpr TTOBTOPEHNUW WH/IEKC 9JIEMCHTAa CITMCKa
TakK, KakK 3TO TPaJIMIIMOHHO /IeJIaeTCsI B MPOrpaMMUPOBaHNM, — UMEHEM 1,
MOKEM O(bOpMI/ITI) BC€ B BU/I€ IIUKJIA for:

for i in range(10):
ali] = 1

WJIN KOpoYe:
a = [i for i in range(10)]
IMocreiHmit BAPUAHT B OOIIEM CJIyYae TP n 9JIEMEHTaX UMEET BUJI:
a = [1i for i in range(n)]

Komerpyxims, samicantas B KBaPATHBIX CKOOKAX, M SIBJISIETCST TeHe-
paTopoM CIIHCKA.
CHncKy MOJKHO «CKJIQ/IBIBATEY C TIOMOIIIBIO 3HAKA <+

a = [20, 61, 2, 37]
b = [55, 36, 7, 18]
c=a+b

d=c + [100, 101]

1 YMHOJKAThb Ha IeJ10€ YNCJI0:

a = [0] * 10 #a == [0, 0, O, 0, O, O, 0, 0, 0, 0]
b=1[""]; k=28
b2 = b * k #b ==[||,||,||,||,||,||,||,||]

Bupno, 4to «<yMHOXKEHUE» B JAHHOM CJIy4ae — 3TO MOBTOPEHUE CITHCKA
3a/laHHOE YUCJIIO Pa3.

[IpuopuTeT BBITTONHEHU ITUX OMNEPAIUN CO CIIUCKAMM YCTAHOBUTE
CaMOCTOSATEJBLHO.

OmnwuiieM TakKe METOAUKY 3aMOJHEHUS] CIUCKA 8 X00€ BblNOIHeHUs.
npozpammvl. B Takux ciaydasgx Hy:KHO:

1) yxazarb ¢ HOMOIIBIO MHCTPYKIIUU IPUCBAUBAHNS UJIU BBECTH C I10-
MOIIbIO MHCTPYKIMHU input () pa3mep (KOJUYECTBO 2JIEMEHTOB)
CIIUCKA!

n =

2) 3aIMOJIHUTD CIUCOK <«IyCThIMU» ('') 3HAYeHUAMU®. ITO MOXKHO

C/IesIaTh C MCIIOTb30BAaHNEM NHCTPYKIINK for:

3 MosKHo Takxe IpeaABapuTeIbHO 3allIOJHUTD CIUCOK HYJIEBbIMU 3HAYEHUAMMN (I/IJII/I J'[IO6I)I-
MHn [[pyI‘I/IMI/I 3Ha‘ICHI/IHMI/I)f

a = [0 for i in range(n)]
WJIN TaK:

a = [0] *n
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4

a = ['"'" for i in range(n)]
W KOpoYe:
a:[vv] *

3) BBecTH B IIporpamMmy (C IIOMOIIbIO MHCTPYKIUU input () ) 3HaYe-
HUSA BCEX 3JIEMEHTOB U 3alMCaTh X B CIIMCOK. DTO TAKKE MOKHO
c/le1aTh ¢ UCII0JIb30BAHUEM MHCTPYKIUU for!

for i in range(n):
el = input ('BeemuTe 3HaueHME OUEPEIHOI'O 3JIEMEHTa CIMCKa ')

ali] = el
HJIN KOpoYe:
for i in range(n):
ali] = input ('BeemTe 3HaUeHME OUEPENHOT'O BJIEMEHTA CIMMICKA ')
ITonckaska mis BBOZIa B MHCTPYKIIUU input () MOXKET OBITD 3allMCcaHa
<«CUMBOJINYECKU»:
for i in range(n):
print('al', 1
ali] = input()

+1, '1 ="', sep=""'", end = "")

Mpumeyanune. B nocnegHem dparmMeHTe Ha 3KpaH BbIBOASATCSH NOPSAKOBbIE
HOMEpa 3/IEMEHTOB B «peasibHOM» CMUCKE, & HE UX MHOEKCHI NMPU XpaHEHUN
cnucka B NamsTi KOMMbOTepa (Tak Nnosib3oBaTteso nporpamMmel yoobHee 3a-
[aBaTb CXOHbIE AaHHble). COOTBETCTBYIOLLME MHAEKCH OyayT Ha 1 MeHbLLE.

MOJKHO TaKKe TTOJICKA3Ky CeIaTh MOAPOOHOI:

for i in range(l, n + 1):
ali - 1] = input ('BeemurTe 3HaueHMe BJIEMEHTa CIMCKa Homep', 1)

Banmanue! Hy>kHO TOMHUTB, YTO MHCTPYKIINS input () BO3BpaIiaer
CTPOKY CUMBOJIOB, II09TOMY JIJI51 3AII0JIHEHUS CITMCKA YMCJIAMU HYKHO 1C-
[10J1b30BaTh (DYHKIMM int () WK float ().

B x0/1€ BBIOJHEHHUS TPOrPAMMBI CITMCOK MOSKET ObITh TAKIKe 3aII0THEH
110CJIe KaKUX-TO PAcueToB.

Ipumep. [lan cincoK U3 n 9JI€MEHTOB, 3aMIOJTHEHHBIN uyncaamu. [Tomy-
YUTh HOBBIU CITKCOK, B KOTOPOM OY/IyT 3aIMCAHBI CyMMBI COCEIHUX YHCET
3aJaHHOI'O CIIMCKA.

Hauasnpraas yacTh mporpaMMsr:

a = [...] #3amaHHH COUCOK

b = [0 for 1 in range(n - 1)] #HOBEM CHOMCOK, [IePBOHAUYAJIBHO
#3aMOJIHEHHEI HYJIAMU

4 TIpupesenHas B KBaJPaTHBIX CKOOKAX KOHCTPYKIIHs TAKsKe BJISIETCs FeHePaTOPOM CIHCKA
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[[aJIee CyYMMUDPOBATb Ha/10 3HAYCHUA T1ap 3JIEMEHTOB CO CJIC/IYIOINMUN
NH/ICKCaMM:

onml
1m2

n-2"un - 1

YauTbiBas, 4TO pa3Mep HOBOTO CIIUCKA paBeH (n — 1), YZIOOHO TIPH €ro
3allOJIHEHUN B THCTPYKIIUN for B KaueCcTBe TTapaMeTpa HUKJIa NCIIOJIb30-
BaTb UH/ICKC «JIEBOTO» 2JIEMCHTa Ka)KI[OfI TapbI:

for 1 in range(n - 1): #VHuOekcH 'JIeBHX' BJIEMEHTOB KaxXIOM [apkl
#OnpenessseM CyMMy COCEIHMX SJIEMEHTOB CIHMCKA a
sum = a[i] + ali + 1]
#3anucLBaeM ee B 1-1 ©JIeMEHT HOBOTO CIMCKa
b[i] = sum

Ecaiu B Xome BBITTOSHEHUS TPOTPAMMBI HeoOX0AUMO J100aBJIATL B
I/IMEIOH_II/HL/,ICH CIIMCOK HOBBIC 2JIEMEHTDBI, 9TO MOKHO CZIejIaTh C ITIOMOIIBIO
MeTo/la append () :

values.append (5) #Io6aBjieH HOBEIM B3JIEMEHT CHOMCka values
#co snauenmem 5
values.append (a) #IobaBjieH eme OIMH BJIEMEHT CIMCKa values

#co 3HaueHMeM, pPAaBHBIM 3HAUEHMIO [EPEMEHHOM a

MoskHO Tak:Ke Z[O6aBJI§ITb JIEMEHTbI CO 3HAYE€HUAMMU, BBOJMMbBIMHA C
KJIaBUATYyPHhI C IIOMOIIbIO MHCTPYKIIUM input ():

el = input ('BBemuTe 3HaAUEeHMe CJIeOylOIeTO B3JIEMEeHTa CHnucka ')
values.append (el)

WJIM KOpoYe:

values.append (input ('BBemmTe 3HaAUEHME CIIENyIErO BJIEMEHTa CIMCKa '))

B ImocJjieJHEM Cjiydae IIpu HeO6XOI[I/IMOCTI/I MOJXHO HCIIOJIb30BAaTbh WUH-
CTPYKIUIO for:
for i in range(..)

el = input ('BBemmTe 3HaUeHME CJIEIyKINETO SBJIEMEHTAa Chomcka ')
values.append(el)

Komeuno, u 3mech HAO TOKe TTPU HEOOXOMMMOCTH TIPUMEHSITH (hYHK-
oy int () uam float ().

B Python nmMeeTcst BO3MOKHOCTD OY€HD TPOCTO 3ATNCATH B CITHCOK BCE
cJIoBa Ipejioxkennd. g aToro ucnosbsyerca Metol split (). Hanpu-
Mep, B pe3yJibTaTe BbIIIOJIHEHUS CleyIoleil HHCTPYKLIUHU:
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L = fraza.split()

U3 CJIOB TIPEIOKEHNST fraza OymeT chOPMIPOBAH CTIHCOK L.

O6paTuM BHUMaHME Ha TO, 9TO METOM split () MOKET OBITH MTPUMe-
HeH, KOT/Ia MEX/[y BCEMU CIOBAMMU MPEJIOKEHNS IMEIOTCSI OTHU 1 Te Ke
Pas3eTITEII.

Korna permmaioTcst yeIoBHbIE 33/1a4H YIeOHOTO Ha3HAYEHNSI, YI0OHO 3a-
TTOJTHATD CITUCOK CIYYAHHBIMU IETBIMH YUCTAMI C TTOMOIIBIO (DYHKITHH
randint () (cMm. riasy 7). Hanpumep, 3anosinenue crucka L_rand ABajl-
IIATHIO CIYIAHHBIMHI YHCIAMH, KOTOPbIe MOTYT IpUHNMATh 3HaueHns 100,
101, ..., 200, mpoBOAMTCS TaK:

from random import randint

for i in range (20):
L rand[i] = randint (100, 200)

WJIN C IIOMOIIbIO reHepaTopa CIIMCKa:

from random import randint
L rand = [randint (100, 200) for i in range(20)]

Pa3 y:x MBI elie pa3 MIpUMEHWJIA TeHepaTop CIIMCKA, TO laBaliTe MOro-
BOpPUM 0 HeM ToApobHee. BoT mprMepsl reHepaTopoB, KOTOPbIE Mbl UC-
MOJIL30BAJIN:

i for i in range(n)]
L}

' for i in range(n)]

[
[
[0 for i in range(n)]
[randint (100, 200) for i in range (20)]

JIioboii renepaTop (KOHCTPYKIIUST BHYTPU KBAJ[PATHBIX CKOOOK — IIpU-
3HAKa CITMCKA) B IPOCTENIIIEM CJIyUae UMEET J[BE€ OCHOBHbIE YACTH:

1) «BBIXOZHOE» 3HA4Y€HHE, KOTOPOE TEHEPUPYETCA 1N 3allMCbIBAETCA B
crmcoK (B IpUMepax — YKcJio i, mycras cTpoka ' ', yucio 0, ciy-
yalfHoe YUCJIO U3 3aIaHHOI'O I/IHTepBaJIa). 3]16Cb MOJKeET 6bITb TaK-
JKe YKa3aHO BbIpaskKeHHeE /IJIsd pacyeTa — n ** 2UT. 1'[.);

2) 3amuch, yKasbiBaionas Jnbo Habop 3HAYEHUH, 11T KOTOPBIX pac-
CUUTBIBAETCA BbIpaKEHHE B HepBOfI HqacTu («BbIXOJIHOG» 3Haye-
HUE):

[i for i in range(n)]
[n ** 2 for n in range (10, 21)]

]II/I6O YHCJIO HOBTOpeHI/Iﬁ «BBIXOIHOT'O» 3HAYEHUA B CIIMCKE!:

[''" for i in range(50)]
[0 for i in range(n)]
[randint (100, 200) for i in range (20)]
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B xauectBe Ha60pa 3HAYEHUI JUIA paCdeTa «BbIXO/HOTI'O» 3HAYCHUA MOXK-
HO MCIIOJIb30BaTb HE TOJIBKO YK CJIa, BO3BPallla€MbI€ (I)yHKHI/Ieﬁ range (n),
HO 1 BCE€ CUMBOJIBI HeKOTOpOfI CTPOKU:

Spisok simv = [sim for sim in 'IPUBET!']
WJI 9JIEMEHTBI IPYTOTro CIICKa:

a = [21 _21 4, -4, 7, 5]
b = [el ** 2 for el in a]

W etne o/iHa pPa3HOBUIHOCTD reHepaTopa — B KOTOPOM B KauecTBe Tep-
BOIi 4aCTH MUCIIOJIb30BAHO 3HAYeHUe, BO3BpaiaeMoe (hyHKIeN input () :

Spisok strok = [input('BeemmTe cnemyioupmi snemeHT crmcka ') for i\
in range (10)]
Spisok chisel = [int(input('BeBemmTe ciemyiupmi sjgeMeHT crmcka ')) \

for i in range(15)]

12.3. BbiBOA, cnucka Ha 3KpaH

3ano/IHeHHbIN 3HAYeHUSIMU CIIMCOK MOJKHO BBIBECTH Ha 9KpaH C MUCII0JIb-
30BaHMEM B MHCTPYKIIMHU print () UMEHM CIIMCKA:
print (a)
B pesyJibraTe BbIIIOJIHEHWA WHCTPYKIMUK Ha 9KPaH 6yHyT BbIBE€/I€HbI
3Ha4YeHM:I BCEX 9JIEMEHTOB CIIMCKaA Yepe3 3allATYI0 B KBaJAPaTHbIX CKOOKaX:
[20, 61, 2, 37, 4, 55, 3¢, 7, 18, 39]

Mo3KHO Takke BBIBECTH YaCTh CITUCKA. J[JIg 9TOTO HCIOJIb3YeTCS «Cpes»
ciicka. O oopMmIIsieTcs Tak ke, Kak U «cpe3» cTpoku (cM. rimasy 11):

Mporpamma Pe3synbTat ee BbinonHeHnsA

a =[20, 61, 2, 37, 4, 55, 36, 7, 18, 39] [e1, 2, 37, 4]
print(a[l:5])

Eciii takoil BU Bac He yCTPAUBAET, TO CJEAYET MOCTE0BATEIBHO 00-
PaTUTHCS K KKJIOMY OTJIETBHOMY (MJIM K HEKOTOPBIM ) 3JIEMEHTY CITHCKa,
WCIIOJIb3YS B UHCTPYKIIMY print () MapaMeTp end U MO YMOJTYAHUIO MTPO-
Gest B KauecTBe pasjeauTesiss (CM. riaBy 3).

print(a[0], end = "' ")

print(al[l], end = ' ")
print(al[2], end = ' ")

print(al[9], end )
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HCHO, 4TO TaK KaK €CTb ITOBTOPAIOIIHUECS ﬂeﬁCTBHH, TO JIy4dIe MCIIOJIb-
30BaTbhb MHCTPYKIIUIO ITUKJIA for:

for i in range(n):
print(ali]l, end = "' ")

rae n — KOJIMYEeCTBO 9JIEMEHTOB B CIIMCKE. ITo 3HayeHUe 3HaTh Heobd3a-
TEJIbHO (OCO6€HHO B CJIydasiX, KOrja padMep CIIMCKa MEHAETCA C TTOMOIIbIO
MeTo/la append () ), — BMECTO HEro MOXHO 3allMcaTb (byHKI_[I/IIO len(),
BO3Bpallalomlymo KOJINIECTBO 3JIEMEHTOB B CITMCKE!

for i in range(len(a)):
print(al[i], end = ' ")

K kas10My OT/IeJIbHOMY 3JIeMEeHTY crucKa (IPU PacCMOTPEHUN BCEX
9JIEMEHTOB ) MOYKHO TaKkKe 00paTUThes Oe3 3alnch NHAEKCOB:

for el in a:
print(el, end = ' ")

371ech He NCTOMB3YEeTCs ePEMEHHAA-MH/IEKC 1, & TPOCTO MepebrpaioT-
Ccs1 BCe JIEMEHTHI CITMCKA: Ha KaXK/IOM TIIare B TIePEeMEHHYIO el 3aHOCHT-
cs1 3HAUEHNE 0UePEeIHOTO 3JIeMeHTa (B MOPSIIKE BO3PACTAHIS HH/IEKCOB).
Komeurio, Takoit BapmanT yobHee, HO NCTOMB30BATH €70 MOJKHO He BCET/Ia
(cM. caeryIonIyo TJIaBy).

C OMOIIThI0O MHCTPYKITUU for MOXKHO BBIBECTH HA 9KPAH TaKKe YacTh
CTIVICKA:

for i in range(4):
print(al[i], end = ' ")

B sakiioueHune ob6paTiM BHUMaHIe Ha coodIeHne 06 ommbke, KOTopoe
MOJKET MOSIBUTHCS MPU Tepebope 3JEMEHTOB CITUCKA ¢ UCIOJIb30BAHIEM
WH/IEKCOB:

IndexError: list index out of range
1
OHo ¢Bs13aHO € T€M, YTO B TIPOTPAMMe UCII0JIb30BaH MHEKC (Kak mpa-
BUJIO, B UHCTPYKIMAX for MK while), MEHbIIUI HyJIst M1 GOJIbIIIT H-

JIEKCa IToCJIeITHETO 9JIeMeHTa CITMCKa.

KoHTpoOnbHbIE BONPOCHI

Kaxkue nipeumyiiiecTBa laeT UCIOJIb30BAHUE CITUCKA?

Kak M0OHO 00paTUTbCS K OTAEJIbHOMY 3JIEMEHTY CIIMCKA?
Kakiie BO3MOKHBI CIIOCOOBI 3AII0THEHUST CIIUCKA?

YeM ya06HO 3aM0JHEHUE CITUCKA CJIYIalHBIMU YUCIAMU ?

Ll
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3.
6.

B kakunx cayuagx mpumensiercs metoz append () ?
Kax BbIBecTH Ha 3KpaH BCe 9JIEMEHTHI CITUCKA?

3apaun pnqa pa3paboTkm NnporpamMmm

1.
2.

S

3aroJHUTD CIUCOK JABA/IATHIO CHMBOJIAMU <#».

BaHOJIHI/ITb CITMCOK 13 n 9JIEMCHTOB CJIy‘IaI;,IHbIMI/I I1eJIbIMU1 9yncJjia-
MM M3 UHTEepBaJja OT a 110 b.

3armoTHUTh CITUCOK cTerneHssMu urcsa 2 (ot 2! 1o 2%).

BaHOJIHI/ITb CITUCOK ABAJIIIaTbIO IIATbHIO MEPBBIMU HATYPAJIbHBIMN
yucaamu (1, 2, ..., 25), nocie yero gob6aButh B Hero yncaa 100 u
200.

[laH crmcoK a U3 IeCSATH 2JIEMEHTOB C YUCJIAMU, CPEId KOTOPBIX
€CTb OTpHUIlaTE/IbHbIEC. 33HHC3TB BCe OTpuIllaTe/JIbHbIC YK CJia BO BTO-
poii crimcok. Pagpaborars JiBa BApHaHTA TIPOTPAMMABL

1) 6e3 KcI0JIb30BaHK reHepaToOpa CINCKa,;
2) ¢ UCIIOJIb30BaHUEM TEHEPATOPA CITNUCKA.

Jlan crincok. TTosyuuTs HOBBIH CIUCOK, B KOTOPOM OYyT BCe ae-
MEHTBI 33/IAHHOTO CIIMCKA, KPOMe aJieMeHTa ¢ UHJieKcoM k. Paszpa-
GoTarh JiBa BaprUaHTa MPOrPaMMBI:

1) 6e3 UCrOJIB30BaHK FeHepaTopa CIUCKA;
2) ¢ uCcToJab30BaHNEM TeHEPATOPA CITUCKA.

[lan criucok, B kKoTopoM ecThb unciaa 13. [oxyanTs HOBBIN CIMCOK,
B KOTOPOM OYZYT BCE DIEMEHTHI 3aIaHHOTO CITHCKA, KPOME UIC-
sia 13. Paspaborars [1Ba BApUAHTA TIPOTPAMMBbIL:

1) 6e3 MCTOIH30BAHNUS TEHEPATOPA CITHCKA;

2) ¢ uCmosaB30BaHNEM TeHepaTopa CITNCKA.

3aIroJTHATH CITUCOK JECATHIO TIEPBBIMU YUCJIAMU TTOCJIE0BATEb-
noctu Dubonauun (cM. T1aBy 6).

Hauwunas nouck ¢ uncsia 100, naiitu nepsbie 10 poOCTBIX Ynces
(cMm. rmaBy 9) u 3anmcaTh UX B CITUCOK.

Paspaboraiite Tak:ke IpOrpaMmy, KOTOpasi IPOBEPsIET 3HAHUE TAOTHIIbI
yMHOXKeHMS. B Hell Ha aKpaH 110 0HOMY BbIBOZIATCS 20 BOIIPOCOB THTIA:

UeMy paBHO NpoumsBeneHme 5 by 4°?

[Tonb3oBatesb 0JKEH BBECTU OTBET, KOTOPHIN 3aIMCHIBAETCS B CITH-
cok. Muosxkuresu (dncna 2, 3, ..., 9) 3aal0Tcst caydaiiHbiM 00pasoM.

MeTobl pelieHust OCHOBHBIX TUIIOBBIX 3a/la4, KOTOPbIE BCTPEYAIOTCS
[PU UCTIOJIb30BAHUM CITUCKOB, TIPUBEIEHbI B TJ1aBe 13.
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AononHeHne 1. OCoO6eHHOCTU KONUPOBaHUA
cnuckos B Python

B rnaBe 4 pacckaspiBasoch 0 TOM, YTO 3HaUEHWE TIEPEMEHHON XPaHUT-
Cs B KAKOM-TO MeCTe TTaMsITH KOMIThIOTEPa M BBI3BIBAETCS B TIPOTPAMMY
110 UMEHU 9TO nepeMeHHON. O Tako#l CUTyalu TOBOPSIT, YTO TIepeMeH-
Hasl «CBSI3aHa» MJIN «CCHLIAETCS» HA COOTBETCTBYIOTEE MECTO B TIAMSITH.
Touno Tak ke co 3HAUEHNEM B TTaMSITH CBSI3aHO M UM cTMcKa (M IPYTHUX
06nexToB Python).

Ecau mompITaThes MOMYyYNTh CIUCOK b TTyTEeM MPUCBAUBAHUS eMy 3Ha-
YEeHUI BCeX 2JIEMEHTOB CITUCKA a:

a=[...]

b =a
TO JIBE IIEPEMEHHbIE a U b OYIyT CBA3aHbI C OAHUM ¥ T€M K€ CIIMCKOM, 110~
HTOMY IIPY U3MEHEHHMHU OJHOTO CIICKa OyAeT U3MEHAThCS 1 BTOPOi (Bezib
9T0 (PAKTUYECKH OJIMH ¥ TOT 7K€ CIICOK, K KOTOPOMY MOKHO 0OpaIaThest
0 BYM PasHbIM MMeHaM). Ty 0coGeHHOCTh Python HYKHO yunuThIBaTH
pu paboTe co CIHUCKAMHU.

Ecau B mporpamme Hy>kHa MMEHHO KOTIUS CITCKA (a He ellle O/HA CChL-
Ka Ha HeTo ), MO’KHO MCII0JIb30BaTh CPe3 CIUCKA, (POPMUPYIOIIHH €ro 1moJ-
HYIO KOTIHIO:

b = al[0:1len(a)]

B pesysbrate a 1 b Oy/IyT HE3aBUCUMBIMY CITCKAMU, U U3MEHEHUE OJ[-
HOTO U3 HUX HE U3MEHUT BTOPOTO.

AononHeHune 2. IByMmepHblIe CNUCKN

YacTo B IporpaMMax IPUXOANTCS XPAHUTD TPSIMOYTOJIbHBIE TaOJINIBI C
JaHHBIMU. B IporpaMMUpoOBaHUH Takue TabJIMIlbl HA3hIBAIOT «IBYMEPHbI-
MU MacCHUBaMU», WK «MaTpuiiaMus. B si3bike mporpamMmuposatus Python
TabJIUIly MOJKHO TPEACTaBUTh B BUJE CITUCKA, KAKIbIA 9JIEMEHT KOTOPO-
IO SIBJISIETCSI, B CBOIO Ouepeslb, CCKoM®. Takoii criicok OyaeM HasbiBaTh
«JIByMEPHbBIM»>, WJIN <BJIOKEHHBIM». Hariprmep, 4icIoByI0 TabJIuILy

12 7 8
21 4 35
7 22 12
54 | 45 | 3

5 Wi MacCcuBa, dJieMEHTaM1 KOTOPOr'o ABJAIOTCA MaCCHUBbI.
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MOJKHO IIPEACTAaBUTD B IIPOrpaMMe€ B BU/I€ JIBYMEPHOTO CITMCKA:
Sp = [[12, 7, 81, [21, 4, 551, [7, 22, 12], [54, 45, 31]1]

(crmcka M3 YeTbIpex aJIEMEHTOB, KaxkK/IbIi 13 KOTOPBIX SIBJSETCSA CITUCKOM
13 TPEX AJIEMEHTOB).

YT06BI HCHOTIB30BATD B TIPOTPAMMe KaKO€-TO YHCJIO ATOTO CIIUCKA, HAJIO
ocJie UIMEHHU JIBYMEPHOTO CIIUCKA YKa3aTh B KBA/[PATHBIX CKOOKAX /1Ba MH-
JieKca:

1) WHIEKC COOTBETCTBYIOIIErO «BHYTPeHHeToy» criucka ([12, 7, 81,
(21, 4, 551, [7, 22, 12] wmu [54, 45, 31]); MOXKHO CKa3aTh,
YTO HTO HOMEP CTPOKY TAGIIUIIBI IPU HyMEPaIluu ¢ HYJIs;

2) MHIEKC YKCJIa BO «<BHYTPEHHEM» CIIUCKe (HOMep CT0JI01a TabIuIIbL ).

Hampumep, miist aucia 55 UCONb30BaHUe BBITJISIIUT Tak: Sp[1, 2].
MOJKHO TaK/Ke TPUMEHUTD TaKOI BAPUAHT OITUCAHWS JIBYMEPHOTO CIHCKA:

per = [12, 7, 8]
vt = [21, 4, 55]
tr = [7, 22, 12]
ch = [54, 45, 31]
Sp = [per, vt, tr, ch]

B atom CJay4ae Ji BbIBO/Ia, HAIIPUMED, Y CJIa 55 H606XOZ[I/IMO NCITOJIb-
30BaTb HECKOJIBKO HeO6bI‘-IHy10 3alliChb:

print(Sp[l]1[2])

(BeeOCO6€HHOCTHXpaS6epHTerCaMOCTOHTeHbHO)
Z[JIH O6pa6OTKI/I BCETo ABYMEPHOI'O CIIMCKa B IIPOrpaMMe IIPpUMEHAETCA
BJIOJKEHHAA MHCTPYKIUA for:
for stroka in range (4)

for stol in range(3):
#Vlcnonmbplyercs 3HaueHue Sp[stroka, stol]

NJIn

for stol in range(3):
for stroka in range(4):
#VlcnonpsyeTcs (Takxe) sHaueHue Sp[stroka, stol]



MaBsa 13.
TunosBble 3apa4un
00paboOTKU CNNUCKOB

B 6osbimiHCcTBe pACCMOTPEHHBIX B TAHHOT TIaBe 33/1ad TTOCTeI0BATENHHO
paccMaTpuBarOTCST BCe 3JIEMEHTHI CITHCKA ¥, €CIM HY’KHO, ¢ KaK/IbIM 13
HUX BBITIOJTHSETCS HEKOTOPAsT OMeparys.

B rimaBe 12 roBopmIoch 0 TOM, UTO K KaKJOMY OTAEIBHOMY 3JI€MEHTY
CTIMCKA a MOJKHO 0OPATUTHCS TI0 €T0 MHEKCY:

for i in range(n): #PaccMaTpMBanTCS BCE MHIEKCH 1
#llcnionb3yeTcda 3HadeHue ali]

WJI HEIIOCPE/ICTBEHHO K 3HAYE€HUIO:

for el in a: #PaccmaTpuBaoTCsa BCE D3JIEMEHTHEl CIMCKA
#Vcnonp3yerca ux 3HaueHume el

Bo Bcex 3ajiauax mpumeM, 9To 00padaThiBaeTCs CIUCOK a U3 n'! areMeH-
TOB, SIBJISIIONUXCSI YUCTIaMU. By/IeM CUUTaTh, UTO CIUCOK Y3Ke 3aII0JTHEH.
MOJKHO BBIZIEJIUTH HECKOJIBKO IPYIII THITOBBIX 3a/[a4 00PabOTKH CIIUCKOB.

13.1. PacueTbl

3anaum 13.1.1-13.1.4 pemaiorcst aHAJIOTUYHO PACCMOTPEHHBIM B TTYHKTaX
10.1-10.4, ¢ Toii pasuuiei, 4o 06pabdaTbIBaeMble YIC/IA XPAHATC B CIIUC-
Ke. [IpuMepsl COOTBETCTBYIONINX 3a/1a4 TaKKe cM. B Tirase 102,

13.1.1. CymMmmupoBaHue 371 MEHTOB CINNCKa

ZIHHIXHHGHIUIH606XOHHWK)HOCHGHOBaTeﬂb}H)O6paTHTbCHI“)BC€N13ﬂe-
MCHTaM CIIMCKA 1 Y4E€CTb UX 3HAYECHU B YiKE paCC‘lI/ITaHHOﬁ paHee cymMme

! HHIIOMHI/IM, YTO €CJM Pa3Mep CIMCKa B MOMEHT ITPOBE/ICHUA PACUE€TOB HEU3BECTEH, TO

BMECTO 3HAYEHUS n CJIEYET MCIOIb30BATh (DYHKINIO len ().

Pekomen/ryeM 110cie 3HAKOMCTBA ¢ METO/IMKOI PelieH st 3a/1a4 Kask/[0ro ThIa paspado-
TaTh MIPOTPAMMBI PEIleHns 3a/1a4, TPUBe/IeHHbIX B To1aBe 10, MM yCI0BHBIX 3a/1a4, B KO-
TOPBIX UCIIOJIBb3YIOTCS CIIMCKHU, 3AII0JIHEHHBIE CJIyYailHbIMI YNCJIAMU.
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(c ucnosb30BaHMEM TIepeMeHHO-cymMaTopa). CooTBeTcTBYyTONTNE (hpar-
MEHTBI [IPOrPAMMBI PEIIeHU 3a/1a4K:
S=0
for i in range(n):
S =5+ ali]

nJjan
S =0
for el in a:
S =S5 + el

CyMMHUpOBaHUe 3JIEMEHTOB CIIMCKA — 3TO OYeHb PacIpOCTpPaHeHHas
orepariust, oaToMy Jjist atoro B Python mpemycmorpena cranmgaprHas
byHKRIMA sum () :

S = sum(a)

Ecsin BMecTO MMeHU CIIUCKA UCTIOIB30BATh TEHEPATOP CIUCKA ¢ (HYHK-
nuelt input () (cM. KoHell myHKTa 12.2):

S = sum[int (input ('BBemure ciemywommi sJeMeHT comcka ')) \
for i in range(n)]

TO CyMMY BCEX 3JIeMEHTOB CITMCKA MOKHO TIOJIyYUTh IIPU BBO/IE 3HAYEHUN
smeMenTOB. [IpaB/a, Py 9TOM caM CTIUCOK He GYIET COXPaHEeH B MaMSITH.
C apyroii CTOPOHBI, TaKas 3aMUCh MOKET OBITH UCTIOIH30BAHA JIJIST PeTire-
Hus 3a7aun, paccMoTperHoil B myHkTe 10.1 (HaxoxgeHne cymMMbl Bcex
qrcesT HEKOTOporo Habopa):

S = sum[int (input ('BBenure ouepenHoe umciio ')) for i in range (n) ]

XOTs HaYMHAIOIUM ITPOTPaMMUCTaM TaK PEIaTh 3a/la4y HE PEKOMEH/1YETCAA.

13.1.2. HaxoxxgeHne cyMmMbI 3J1eMEeHTOB
crnucka c 3agaHHbIMU CBOMCTBaMuN
(yaoBnerTsBopsiloLyNX HEKOTOPOMY YyCJIOBUIO)

OTimame 3a/1a4 JaHHOTO TUTIA OT Hpe,[[bI,Z[yH_[ef/i 3ajJlayr B TOM, 4TO /10-
6aBJIATh 3HAYEHUE DJIeMEHTa CIINCKA K YxKe paCCLII/ITaHHOﬁ paHee cymme
CJIelyeT TOJIbKO TOr/ia, Korja aJieMeHT 06J1az[aeT 3aJIaHHBIMU CBOMCTBAMU:

s =0
for i in range(n):
#Ecim syieMeHT ofsiamaeT BalaHHBMY CBOMCTBAMMA

if <ycsioBme>:
S =S + ali]
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T7Ie <ycsosme> — 33JIaHHOE YCJIOBHE JITISI CYMMHPOBAHNSL. JTO YCJIOBUE MOKET
OTIPEZIEIISATHCST 3HAYEHNEM JTEMEHTA CITHICKA a [ 1] WJIN,/ U €T MHIEKCOM 1.
MozxHO Takske TPUMEHUTD (DYHKITIIO sum:

S = sum([a[i] for i1 in range(n) if a[i] >0 and i $ 2 = 1])

B TMIPpUBEICHHOM ITpUMEPE HAXOAUTCA CyMMa IMOJIOKUTEJIbHBIX 3JIEMEH -
TOB CIIMCKa C HEeYeTHbIM MH/IEKCOM. I[JIH 0T6opa TaKUX YHCeJI UCITOJIb3Y-
€TCA TreHepaTop CIIMCKa € yCJIOBUEM (BI/II[HO, 4TO YCJIOBUE 3allMCbhIBACTCS
B KOHIIE TEHEPATOPA).

Ecmm <ycuyioBme> OIPEACTAECTCA TOJIbKO 3HAUYCHWEM JJIEMEHTA (HaHpI/IMep,
IIpr peHIeHNN 3a/1a41 Oolpe/iesIeHrsI CyMMbl YE€THDBIX I{I/ICGJ'I), TO MOJKET 6bITb
IIpUMEHEH 1 BTOpOfI BapraHT PaCCMOTPEHUA BCEX JIEMEHTOB!:

S =0
for el in a:

if <ycusoBme>:
S =S+ el

WJIN € UCTIOJIb30BaHMeM (DYHKIUU sum () (/I yKa3aHHOTO MTPUMepa):
S = sum([el for el in a if el % 2 == 0])

lMpumeyaHune. BbluMCNnMB CyMMYy BCEX 3JIEMEHTOB CNMCKA S, MOXHO onpene-
NINTb UX CpefHee 3Ha4YeHne:

sred = S/n

13. 1.3. Haxo)xgeHune kosim4yecTBa 3/1eMEeHTOB
Crnucka c 3agaHHbIMU CBOMCTBaAMU

PemeHI/Ie, AaHaJIOTMYHOE IIPUMEHAECMOMY B OOJILIITUHCTBE APYTux sA3bl-
KOB nporpammupoBanust (cM. Takxke myHkT 10.3):
kol = 0 #HauajibHOE 3HAUEHME MCKOMOT'O KOJIMYECTBA
for i in range(n):
#Eci sieMeHT ofJiamaeT SalaHHBMM CBOMCTBaMMU
if <ycusoBme>:

#YUUTEIBAEM €70 B MCKOMOM KOJIMUECTBE
kol = kol + 1

Perienuist, BO3MOKHBIE TOJIBKO B TporpamMMe Ha si3bike Python®:
1) kol = len([a[i] for i in range(n) if <ycmoBme>])

HpuMep: KOJIMYECTBO ITOJIOJKHUTEJ/IbHBIX 9JIEMEHTOB CIIMCKa C He-
YETHBIM MHIECKCOM OIIPpEAEC/IACTCA TaK:

kol = len([a[i] for i in range(n) if afi]> 0 and 1 % 2 == 1])

3 OcobeHHOCTH MPUBEIEHHBIX (DPArMEHTOB YCTAHOBUTE CAMOCTOSATENHO.



Masa 13. Tunosble 3agaur 06paboTKM CNUCKOB I.--

2) kol = len([el for el in a if <ycmoBme>])

prwep: KOJIM4YeCTBO YE€THBIX 3JIEMEHTOB CIIMCKaA:

kol = len([el for el in a if el % 2 == 0]

B paccmoTtpenHo#t 3amaue <ycsosme> ONpenessseTcs: 3HaueHNeM aJie-
MEHTa CIIUCKA a [ i ] UJIW OZIHOBPEMEHHO 3HaUYeHusIMM a [1] 1 i. Kosmmuect-
BO 3JIEMEHTOB, 3aBUCSIIINX TOJBKO OT 3HAUCHUsI MHEKCA i, MOKET ObITh
HaiiZieHo 6e3 MCITOJIb30BaHMsI MHCTPYKINK THKa (yoeaurech B aTom!).

3aaua HAXOXK/CHWST KOJMYECTBA JEMEHTOB CIMCKA, PABHLIX HEKO-
TOPOMY 3HAYCHUIO X, MOJXeET 6bITb penieHa ¢ MCIoJIb30BaHNEM (byHK]_II/II/I
count ():

kol = a.count (X)

13.1.4. HaxoxxgeHue cpegHero
apungpmMmeTnyeckoro 3Ha4yeHus1 3J1IeMeHTOB
Crnucka c 3agaHHbIMU CBOUCTBaMu

31ech TOXe BO3MOKHBI «TPAAUIMOHHbBINY BapUAHT perreHusi (CM.
nyHkt 10.3):

S =0
kol =0
for i in range(n):
if <ycmoBme>: #ECcay sJIeMEeHT chnmcka
#ynmoByieTBOPSET 3amaHHOMY YCJIOBUIO
S =S + ali] #YuuTEHBaEM €0 3HAUeHMe B CyMMe
kol = kol + 1 #u yBenmumBaeM Ha 1 3HaueHue kol
#lloncueT M BHBOI peslyJbTarTa
if kol> 0:
sred = S/kol
print ('CpenHee 3uHaueHme: ', '% 5.1f 'S sred)
else:

print ('Takux umces B CHOMCKe HeT')

U BAPUAHTbI, XapaKTePHbIE TOIBKO /1715t st3bika Python (¢ hyHkImeit sum ()
U TEHEPATOPOM CITHUCKA):

iy
S = sum([a[i] for i in range(n) if <ycmoBme>])
kol = len([a[i] for i in range(n) if <ycmoBme>])
if kol > 0:
sred = S/kol
print ('Cpenuee sHauenme: ', 'S 5.1f

o°

sred)
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else:
print ('Takmux umces B CHOMUCKe HeT')

2)
S = sum([el for el in a if <ycmoBme>])

kol = len([el for el in a if <ycmoBme>])
if kol > 0:

B mannOIT TpyTITIEe paccMOTPUM TaKsKe 3alaui, CBSI3aHHbIE C N3MEHEH!-
eM 2JIeMeHTOB crcka. Hampumep, 11 yBesimueHns BceX 9JIeMeHTOB Ha 1
caenyeT Tak 0ohopMuUTh hparMeHT MPOTPAMMBI:

for i in range(n):
ali] = a[i] + 1

Buumanue! Ecmm ucmonb3oBaTh Takoil BapuaHT O(GOpPMIEHUS WH-
CTPYKIUN for:

for el in a:
el =el +1

TO CIUCOK u3MeHeH He Gyer! /le1o B TOM, 4TO IPH TaKOM Tiepebope Beex
9JIEMEHTOB CIIUCKA B TEJI0 WHCTPYKIUK for MEPEAAETCS KONUs KasKI0TO
9JIeMeHTa, U IMEHHO OHa (@ He «OPUTHHAIbHOE» 3HAYeHUE dIeMeHTa) Oy-
net usmenena. 06 aTOM cJielyeT TOMHUTB!

Ho renepatop crivicka mmo3BoJisieT PENiuTh 3a/[aqy Tak:

a=[el + 1 for el in a]

Ecau Hy»kKHO MI3MEHUTD He BCe 3JIEMEHTBI CITMCKA, & TOJIbKO Te, KOTOpbIe
V/IOBJIETBOPSIIOT HEKOTOPOMY YCJIOBUIO, TO B IIPOrPaMMe CJIe/yeT UCIIOJIb-
30BaTb HEIOJIHbIN BapUaHT UHCTPYKIIMH 1 £:

for i in range(n):
if <ycsoBme>: #Eciu sjeMeHT ofJjlamaeT BaOaHHBMM CBOMCTBAMMU
ali] = ... #MeHseMm ero 3HaueHue

Hanpumep, yBennuuthb Ha 1 Bce yeTHbIE 31eMEHTDI CIINCKA MOKHO CJIe-
AyIOUIIM 00pasoM:

for i in range(n):
if afi] % 2 == 0:
ali] = a[i] + 1

MO:KHO TaK:Ke UCIIOBb30BATh TEHEPATOP CIUCKA ¢ yCJaoBHeM. Pa3pabo-
TalTe COOTBETCTBYIONINI BAPUAHT TIPOTPAMMBI CAMOCTOSTEIBHO.
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13.2. Monck n oTOOP HYXHbIX
3J/IEMEHTOB

13.2.1. BbiBO4 Ha 3KpaH 3/1eMEeHTOB
C 3agaHHbIMU CBONCTBaMU

B Hpellblﬂy]l[eﬁ TjIaBe MPUBOANIINCH ITPUMEPDBI BhIBOJAA Ha 9KPaH BCEX
WJIN TPYTIIBI 9JIEMEHTOB CITUCKA. B lIaHHOfI 3a/la4€ Ha 9KPaH AO0JIKHbI 6bITb
BbIB€/ICHBI TOJIbKO 9JIEMEHTDI C 3alaHHbIMN CBOMCTBaMU (HaHpI/IMep, I10-
HOH@H@HBHBE,HGTHBEIIT.H).ECHH}THOBHGOT60paOHpeﬂeHHeTCH3Ha-
YeHUEeM 9JeMeHTa COUCKaA a [1] I/I]II/I/I/I €TO MH/EKCOM 1, TO 3a7ava peria-
eTCHCHeﬂyKHHHLIO6paBOMZ

for i in range(n):

if <ycmoBwme>:
print(alil])

Ecuit 5xe 01O 3aBUCUT TOJIBKO OT 3HAYEHUS JJIEMEHTa, TO MOKHO Oq)Op-
MUTH (PparMeHT TaK:
for el in a:

if <ycmoBme>:
print (el)

13.2.2. 3anuce Bcex 371eMeHTOB criucka
C 3a4aHHbIMV CBOMCTBaMU B APYron CrincokK

AJNTopuT™ pemeHus 3a/jaun: cCHavasIa CO3/IaeM ITyCTOW CIUCOK, 3aTeM
nepe6HpaeM BCE€ 2JIEMEHTbI UCXOJHOTO CIIMCKa U, €CJINn O‘{epeIIHOﬁ aJ1e-
MEHT HaM HYJKEH, [[O6aBJIHeM €r0 B HOBBII CIINICOK C IIOMOIIIBIO METOa
append () :

b = [] #HOBBI CIOMCOK
for i in range(n):
if <ycnoBue>:
b.append(ali])

njim

b =[]
for el in a:
if <ycmoBme>:
b.append(el)

MoskHO TaK:Ke UCIIO0JIb30BaTh reHepaTop ClIMCKa C YCJIOBHUEM!
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b = [a[i] for i in range(n) if <ycrnoBme>]
nJjn
b = [el for el in a if <ycrnoBue>]
B JABYX ITOCJICAHUX Q)paI‘MeHTaX Hepe61/1pa10TCH BCe€ 2JIEMEHTbI CIIUC-

Ka a, 1 T€ N3 HUX, KOTOPbIC Y/IOBJICTBOPAIOT 3a/[aHHOMY YCJ/IOBHIO, BKJIIO-
YafoTCsS B HOBBIH CITHCOK b*.

13.2.3. BbiBOA Ha 3KpaH UH[EKCOB

3JIeMEeHTOB Crucka ¢ 3agaHHbIMU

cBoKicTBamMu

3amava pemraercst aHagormdHO 3axade 13.2.1 (oTsmune B TOM, 4TO BBI-
BOJISITCS HE 3HAYEHUS], & MH/IEKChl COOTBETCTBYIOMNX djeMeHTOB). [Ipn
9TOM Ha/I0 UMETDH B BU/Y, UTO €CJIM HYKHO BBIBO/IUTH «pe€a/IbHbIE» HOMEPa

3JIEMEHTOB CIUCKa (HauMHAIOIIHeCs He ¢ HyJid, a ¢ 1), To BBIBOANMOE 3Ha-
YeHHe JIOJKHO OBITh yBEeJNYeHO Ha 1.

13.2.4. lNouck nHaekca nepBoro ajieMeHTa
Ccrnucka c 3agaHHbIMY CBOUCTBaMu
Wcnosp3yem B porpaMmMe BeJIMUWHY vperv THIA bool, MPUHUMATO-

Oy1o 3Ha4yeHnue True, €CJIN 3JIEMEHT C 3a/laHHbIMMN CBOIICTBAMU BCTPETUJI-
Cs1 B CIIMICKE BIIEPBbIE, 1 False — B IIPOTUBHOM CJIydae:

isk index = -1 #YcnopHoe 3HaueHMne
#llepemMerHas isk index - MCKOMEN MHIEKC
vperv = True #ECIM BCTPETUTCS HYXHEDI SJIEMEHT — OH OyIeT IepBbM
for i in range(n):
if <ycmoBme>: #BCcTpeTUTCA BJIEMEHT C 3alaHHBEMM CBOMCTBaMM

#llpoBepsaeM, HABJAETCH JM OH [epPBLM
#Ecom aBigercs

if vperv == True: #Umm if vperv:
#3anoMmuHaeM ero MHIEKC
isk index = i

#IpyTue BJIEMEHTH C BalaHHBEMM CBOMCTBaAMU
#yxe OyOyT He [IEepBHEMU
vperv = False
#BLIBOI pesyJibTaTa
if isk index > -1:
print ('MHmexkc sTorO 3yemeHTa:', isk index)
else:
print ('Takmux BHaAUEHMM B Chomucke HeT')

Vmenno Ha aTOM GbLTH OCHOBaHbI «Python'oBckie» MeTOIbI peleH st 3a/1a4 B MyHKTax
13.1.3u 13.1.4.
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MosKHO TTpeKpaTuTh 06pabOTKY CIUCKA TIOCTe HAXOKICHHS (BO3MOK-
HOTO) IIEPBOT0 HY’KHOT'O 3JIEMEHTA, UCIIOIb3Ysl MHCTPYKIUIO break:

isk _index = -1
vperv = True
for i in range(n):
if <ycmoBme>:
if vperv == True: #Um if vperv:
isk _index = 1
#llpekpalmaeM MIPOBEPKY
break
#BEIBOI pes3yJsbTaTa

ECHHCTOHTSaﬂaqaHOHCKaHHﬂeKC&HEpBOFOSHCMGHTaCHHCKa,HMGD-
IHCFOSaHaHHOCSHaquHGN,TOYHO6HOMCHOHBSOB&TBCTaHHapTHyKﬂbyHK-
HHK)index(),KOTOpaHBOSBPMHaeTyKaBaHHbﬁiHHHGKC

ind = a.index (N) #OYHKILMSA BHBBIBACTCH KaK METOI

OJHAKO HA/IO YYUTHIBATD, UTO €CJU HYKHOTO 2JIEMEHTA B CITUCKE HET,
[IPY BBITIOJTHEHUH TTPOTPAMMBI 3Ta CTPOUKA BBI3OBET OIITHOKY.

3aMeTnM TaksKe, 4To (PYHKIMS index () BO3BpAIIaeT WHIEKC JIeMeH-
Ta, PA6HO20 33JJAHHOMY 3HAUEHUIO, & ONMMCAHHBIN 10 9TOTO METO/ — YHU-
BEPCATbHBIN U MPUMEHUM K HAXOKIEHUIO WHEKCA MMePBOTO dJIeMeHTa
CIIMCKA € JTII0OBIMU 3aIaHHBIMK CBOMCTBAMM (4ETHOTO, TIOJIOAKUTENLHOTO
n T I.).

13.3. PaboTa ¢ makcumasnbHbiMu/
MWHUMaJIbHbIMU 3JIEeMEeHTaMM
cnucka

ITpesxie Bcero 3ameTum, 4To GOJIBITMHCTBO PACCMOTPEHHBIX Jlajiee 3a/1a4
MOJKET ObITh PElieHO aHAJIOTYHO COOTBETCTBYIOIUM 3ajiauaM 06paboTKN
Habopa sHayenuii (cMm. riaBy 10) ¢ Toii pasHuIeii, YTO BMECTO 3HAUEHUI,
BBOJIUMBIX B IIPOrPAMMY BO BPeMsI €€ BBIIIOJHEHUS C TIOMOII[BIO HHCTPYK-
WU input (), IOJEKHBI UCIIOTH30BATHCA 3HAYCHUS 9JIEMEHTOB YKe 3a110J1-
HeHHoro criucka. [IpuBesennbie B ryaBe 10 MeTO/bI pelieHns ABIAIOTCS
XapaKTEePHBIMU JI7ist OOJIBIIMHCTBA COBPEMEHHDIX SI3BIKOB ITPOTPAMMUPO-
Banust. Koneuno, mpejictaBieHHble TaM IPOrPAMMBI SIBJISIIOTCS TPOMO3/I-
KM 110 CPABHEHUIO C IPOorpaMMaMu Ha si3bike Python.
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HaHpI/IMep, IIpy pelIeHnn 3a/[a41 HaXOKACHNS MaKCUMAaJIbHOTO YUC-
Jia M CITMCKa a BMECTO TaKOTO BapI/IaHTaSZ

M = a[0] #HauajbHOe MpMCBaMBaHME 3HAUEHMUS MCKOMONM BeJIMUMHE
for i in range(l, len(a)): #PaccMaTpuBaeM OCTaJIbHEE DJIEMEHTEH
#cnucka
#CpaBHMBAEM KaxXIBM SJIEMEHT C TeKylMM 3HadeHyeM M
if a[i] > M: #BcTpeTusicsa sJieMeHT, OoJybumi M
M = ali] #llpMHMMaeM B KadyeCTBE HOBOTO 3HAueHMUs M

B miporpamme Ha Python mosker 6bITh mpuMerHeHa (yHKIMS max () °,
VIIOMWHABIIIASICS B IJIaBe J, B pe3yJibTaTe Yero COOTBETCTBYIONIIE (hpar-
MEHT IPOTPaAMMBI TTOJTy4aeTcsl O4YeHb KPATKUM:

M = max(a)

PaccmorpuM MeTonMKy pellieHus psifia IPYTUX 3ajlad, CBS3aHHBIX C
MaKCHUMaJIbHBIMU/MUHUMAJIbHBIMI 3HAYEHUSMU CITUCKA.

13.3.1. OnpegeneHve nHgekca

MakcumMaJZibHOro 3JjieMeHTa crimcka

Ecau npuHATD, 4TO HYKHO HAWTH NH/IEKC 1ep8020 MaKCUMaJIbHOTO 3J1e-
MeHTa (U3 BO3MOKHBIX HECKOJIbKMX), TO 3a/ady MOXKHO PELUTb 3a JBa,
TaK CKa3aTb, «IIPOXOJa» 110 CIIUCKY:

1) ompenennTh MaKCUMAJIBHBIN 2J1EMEHT M (CM. BBITIIE):
M = max(a)
2) HaWTHW €ro WHEKC ind max ¢ MOMOIIBIO (hYHKIIUU index () (CM.
nmyHKT 13.2).
ind max = a.index (M)
[Ipu perrennu 3a1auu METOIOM, AaHAJIOTUIHBIM OMUCAHHOMY B MTyHK-
te 10.7, CIIUCOK MPOCMATPUBAETCST TOJIBKO OJIUH Pas:

#HauasbHOE MNPUCBaVBAaHME 3HAYEHMM MCKOMBIM BEJIMUMHAM
M = a[0] #MakcuMasibHOE 3HAUeHUe
ind max = 0 #ETO MHIEKC

° MOKHO TaKsKe HCII0JIb30BaTh He WH/IEKCDBI, a 3HAYEHU I 9JIEMEHTOB!

M = al0]
for el in a:
if el > M:
M= el

B takom BapuanTe 2JileMeHT a [0] paccMaTPUBAETCSI IBAXK/IbI (BTOPOI pa3 — B IUKJIE, T/ie
BBIIOJIHACTCS TOJHBIN 1epeGop BeeX J1eMEHTOB).

Jluist onpe/iesieHust MUHUMAJIBHOTO HJIeMEHTa CIIMCKA MOKET ObITh MCIIOIb30BaHa (PyHK-
Mg min ().

6
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for i in range(l, n): #1 — HOMEp BTOPOTO BJIEMEHTA CIMCKa
#B IaMaTM KOMIIbOTEpa
if al[i] > M:
M = ali]
ind max = 1

EC]II/I 3HaUYCeHNE M HAXOUTDH HE Tpe6y6TCH, TO 663 BEJIMYUHBI M MOKHO
BOO6L[I6 oboiitrces. B camom JieJie, eCJI1 HaM U3BECTHO 3HAUYCHNUE NH/ICKCA
MaKCHUMAJIBHOTO Cpe I PACCMOTPEHHBIX 9JIEMEHTOB, TO MbI 3HAE€M 1 3HAYEC~
HHeCOOTBeTCTByKHHeH)BHEMGHTa(OHO]XHHH)a[ind_max])

ind max = 0
for i in range(l, n):
if af[i] > alind max]:
ind max = i
#MaxcuMaJIbHEDI 3JIEMEHT CcHMucka pakeH a[ind max]

OjiHako, HECMOTPST Ha [[Ba IPOXO0/IA [0 CITUCKY, TIEPBbIil BApHAHT pabo-
TaeT BO MHOTO pa3 GbICTpee, YeM BapUaHT € OJHUM IIPOX0I0M. J[e10 B ToM,
4TO B cucteMe mporpammuposatnusi Python see cranmaprabie GyHKIMN
(B MpUBENEHHOM CJIydae max () M index () ) HAIMCAHBI HA S3bIKE IIPO-
rpamMupoBanus C++ ¥ MOAKITIOYAIOTCS K BBI3BIBAIOIIEN MX [TPOTPAMME B
BlJIe TOTOBOTO MAIIMHHOTO KO/, B TO BPEMSI KaK IIPU OJJHOM IIPOXOJIe BCe
WHCTPYKIIMU BBITIOJHIIOTCSI OTHOCUTEJIBHO MEJIEHHBIM TPAHCJSITOPOM
(Tounee — unrepperaropom) Python.

C apyroii cTOPOHBI, IPU PEIIEHUN 3ajIa4i TOUCKA UHJIEKCA NOCAeOHe-
20 (U3 BO3MOKHBIX HECKOJBKUX) MAKCUMAJBHOTO dJIeMEHTa (DYHKIUS
index () HE MOXKET OBITH IPUMEHEHA, ¥ MOHAJO0OUTCST UCTIOMb30BATH Me-
TOJI TIOMCKA, OCHOBAHHBII HAa «Py4HOM» IIPOXOjie 1o crnucky. CooTBeT-
CTBYIOIIYIO TPOrpaMMy pazpaboTaiite CaMOCTOATENBHO.

3ajiaya HaXOXKIEH IS MH/IEKCAa MUHUMAJIBHOTO 2JIEMEHTA CIIUCKA Pellia-
ercs crocobaMu, aHAJIOTHYHBIMU OTTMCAHHBIM.

13.3.2. OnpegeneHune konn4decrea
MaKcUMasibHbIX/MUHUMAaJIbHbIX 3J1EMEHTOB
cnucka

3azaya MoxkeT ObITh pelieHa ABYMsI CIoCOOaMMU:

1) 3a ;Ba MpoX0/1a 10 CITUCKY;
2) 3a OIUH MPOXO/I 110 CIIHCKY.

B nepBomM cirydae Ha nepBoM IpoXo/ie cyeayeT HalTh MakCUMasbHbII
(MUHHUMAJIbHDBII) 9JIEMEHT CIIUCKA, & Ha BTOPOM — IOJCYUTATD KOJNYeCT-
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BO 3JIEMEHTOB, PaBHBIX MaKCHMaJIbHOMY (MHHHMaHbHOMy) 3HAYEHUIO
(cMm. 3amauy 13.1.3).
BIETOHHKa,peHK&HHISaﬂaQPISa O/INH TIPOXO/ MO CIIMCKY aHaJIOTU4YHa
npuBeieHHOM B myHKTe 10.10:
#HauasibHOE NPMCBaMBAHME SBHAUEHMM MCKOMBM BEJIMUMHAM
M = af0] #MakcuMasibHOE 3HaYeHVe
kol max = 1 #KomMuecTBO MAKCUMAJILHBIX BHAUEHUNA
#PaccMaTpyBaeM OCTaJIbHEIE BJIEMEHTH CIMCKA
for i in range (1, n):
if a [1] > M:
#BCTPETWIIOCH HOBOE MaKCMMaJIbHOE SBHadeHye
#llpyHMMaeM ero B KauecTBe 3HaueHus M
M= ali]
#Illoka OH — eIMHCTBEHHBIA
kol max =1
else:
#llpoBepsieM, He pPaBEH JIM OUYEpPEemHOM BJIEMEHT CIMCKa
#'cTapoMy' MakCUMaJIbHOMY 3HAUYEHMIO
if a[i] ==
#BCTPeTWIOCH elle OOHO MaKCUMaJIbHOe BHadeHMe
#YunTEIBAEM 2TO
kol max = kol max + 1

Bo3MoskeH Takske XapaKTepHBIN TOJIBKO Jist si3bika Python Bapuant
pertenust (ouenb kparkuii). Haiiure ero.

13.3.3. Haxo>xgeHune BTOpPOro rno BeJindnHe
(BTOPOro MakcmumasibHOro Ui BTOporo
MUWUHUMAaJIbHOro) 3Ha4YeHuUs CrIncKa

Jlannas 3aga4a, Kak 1 aHaJIOTUYHAs 3a1a4a 111 Habopa 3HaveHuil (CM.
nyukT 10.9), nomyckaer aBa toskoBanus. [loj «BTOpPBIM 110 BeJuuYnHe
MAKCUMAaJIbHBIM 9JIEMEHTOM»’, WJIH, KOPOYe, «BTOPbIM MaKCHMYMOM>,
MOKHO TOHUMATD:

1) 3HayeHMe dIeMEHTA CIIMCKA, KOTOPBIA CTOSI ObI HA IIPEIIIOCIe-
HeM MecTe, ecJi Obl CIIMCOK ObLI OTCOPTUPOBAH 110 HEYObIBAHUIO;

2) 3HaueHMe dJIEMEHTa CIIUCKA, 00/IbUie KOTOPOTO TOJIbKO MAKCHMAJIb-
HBII 2JIEMEHT.

ECHHTSCHHCKeTOHhKO(HHHIMaKCHMaHbeﬁi3H€M€HT(BCCOCTaﬂbeE
MeHlee), TO 06a TOJKOBAaHUA COBIIaZa10T, 1 UCKOMbI€ 3HAa4Y€HNA BTOPOTO
MaKCHMyMa 6leyT OJHVMU U TEMU K€, B IDOTUBHOM CJIy4a€ — HET.

7 Bcee IIpuBeJIEHHbIE Jajie€ PACCYKAECHNA U METO/IbI PEIIEHU 3a/la4 OTHOCATCA TaKKe K

3a/lavye HaXOK/JCHUS BTOPOrO MUHUMYMa (KOHQ‘{HOy C H606XOLLI/IM]>IMI/I I/ISMEHBHI/IHMM).
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O6cyaum oba BapuaHTa 3alaud. B KaskaoM U3 HUX OyAeM HMCIOJIb30-
BaTh JIBE TIepEMEHHBIE:

1) Max1 — MakcUMaJIbHBIN 2JIeMEHT CIIMCKa (IIePBbII MaKCUMYyM );
2) Max2 — BTOPOH MakCUMyM (MCKOMOe 3HaUYeHMe).

[IpuBeneM TOTBKO MPOTPAMMBI, NCITOTB3YIONINE «OPUTUHATHHBIE» BO3-
MozkHOCTH Python.

IMouck ajeMeHTa, KOTOPbI CTOSI Obl Ha MPEIIIOCAEHEM MECTE, €CIIH
ObI CIIMCOK OBLTT OTCOPTUPOBAH IO HEYOBIBAHUIO, MOKHO TIPOBECTU B TPU
aTala:

1. Haiitu nepBbiii MAKCUMYM U €TI0 UHJIEKC:
Maxl = max(a)
ind Maxl = a.index (Max1l)
2. IMomyuuTtb HOBDBIN CIIUCOK b, COCTOSIIMI U3 BCEX 2JIEMEHTOB 3a/1aH-
HOTO CIIUCKA, KPOME OZIHOI'0 MAaKCUMaJILHOTO 3JIEMEHTA; 9TO MOKHO
c/le1aTh ¢ IOMOIIBIO TeHepaTopa CIUCKA C YCIOBUEM:

b = [a[i] for i in range(n) if i != ind Maxl]

3. Haiitu MakcuMasibHOE YUCJIO CIIICKA b:
Max?2 = max (b)

Kpacuso, ne mpasza jin? (CpaBHUTE pelieHne ¢ MPUBEIEHHBIM B TyHK-
Te 10.9.)

JJIEMEHT crucKa, GoJIbllie KOTOPOTO TOJBKO MaKCHMaJbHBIH, MOKHO
OTIPE/IETTUTH AHATIOTUYHO (U TaK ke a(hheKTHO):

1. Haxomum repBbiii MAKCUMYM:

Maxl = max(a)

2. Co3smaeM HOBBIN CIIICOK b, COCTOSIINI U3 BCEX 2JIEMEHTOB 3aj[aH-
HOTO CITMCKA, KPOME BCEX €70 MAKCUMAJIBHBIX 9JIEMEHTOB:

b = [el for el in a if el != Maxl]

3. OmnpenensieM MaKCUMAJIbHOE YK CJIO CIIHCKA b
Max?2 = max (b)

MeTOZIaMI/I, AHAJIOTUTYHBIMHU PACCMOTPEHHBIM, PEITAIOTCA TaKKe 3a/la4M:

* ompejesieHus MaKCUMaJbHOTO/MUHUMAJIBLHOTO 3HAUYEHUS CPeIn
TeX 2JIEMEHTOB CITUCKA, KOTOPbIE YIOBJIETBOPSIOT HEKOTOPOMY YC-
JIOBUIO (HAIpuMep, CPeIv YeTHBIX );

*  HaXOX/EHUS WH/IEKCA MAKCUMAJIBLHOTO/MUHUMAJIBLHOTO JIEMEHTA
CPEZIV 3JIEMEHTOB CITMCKA, KOTOPBIE Y/IOBIETBOPSIOT HEKOTOPOMY
YCJIOBUIO;
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* ompe/esieHNs KOJWYECTBA BTOPBIX MaKCHUMYMOB/MUHUMYMOB
(B 060WX TOJKOBAHUSIX ITUX TEPMUHOB);

*  HaXOX/eHUd TPETbEero MaKCUMyMa,/MUHUMYMA.
CooTBeTcTByIOMINE TIPOTPAMMBI pa3paboTaiiTe cCaMOCTOSITETHHO.

13.4. NepecTaHOBKU 3J1IEMEHTOB

Cpasy ke 3aMeTHM, YTO KOT/Ia PeYb UAET O PEATbHBIX, HeabCTPAKTHDLIX
3HAYEHMSIX CITMCKA (HanMeHOBaHMe TOBAPOB, (DaMUINHT U T. 1), TO HOMe-
pa 9JIeMeHTOB yI06HO 3aaBaTh /ISl PEATLHOTO CITICKA, a He KaK WHIEKC
COOTBETCTBYIOIIETO 3HAYEHNS B TAaMATH KOMITBIOTEPA, T/le HyMepalus Ha-
YUHAETCS ¢ Hysst. VIMEHHO Tak MBI U Gy/IEM TOCTYIIATE B PSIZIE PACCMOT-
PEHHBIX HUKE MporpaMM (COOTBETCTBYIOIINE HOMepa OyieM HasbiBaTbh
«peabHBIMU» ).

13.4.1. O6meH mecTamu AByX 3J1eMEHTOB
crnucka

IIpumep 3adauu: «IloMeHaTh MecTaMu 2-ii U 5-ii 9JIeMEHTBI CIIUCKA.
[IpuHATH, 4TO YKa3aHb! “peasbHble” HOMepA JIEMEHTOBY.

3ajiaua perraercst aHaJIlOrMYHO 3ajiaue 0OMEHa 3HAUCHUSIMHE JIBYX <IIPOC-
TBIX» TIePEMEHHBIX (CM. TJIaBy 4):

vsp = all] #3anommHaeM 3HaueHre all]

all] = al4] #25emvenTy al[l] mpucBarMBaeM 3HAUEHME IPYyTOTO
#amemenTa

ald4] = vsp #25emveHTy al[4] mpucBamBaem

#'crapoe' 3HaueHume sjeMeHTa all]

O6paTI/ITe BHUMaHME Ha MH/IEKCBI 9JIEMEHTOB B IIPOI'PaMMe.
MoskHO TakKe NIPpUMEHUTDb BapuaHT O6M€Ha, OCHOBAHHBII HA MHOKECT-
BEHHOM IIpUCBariBaHUU.

13.4.2. YoaneHune asieMeHTa U3 crnucka

Cpasy e ckaxeMm, uto B Python nmeercss MeTojt pop (), KOTOPBIH yiia-
JIeT U3 CIIMCKA AJIEMEHT € 33JIaHHBIM HOMEPOM ki

a.pop (k)
HaHpI/IMep, B pe3yJibTaTe BbIITOJIHEHUA ITPOTrPaAMMbI

a =[66, 333, 11, 333, 1, 1234]
a.pop (2)
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CIIMCOK a TIPUMET BUJI;
[66, 333, 333, 1, 1234]
Hajto umeTs B BUjLy, 4TO MPU UCIIOJIb30BAHUY METO/IA pop () 3HAYEHUE k

YKa3bIBAeTCS TPUMEHUTEIBbHO K HOMEpY 3JIeMEeHTa B TaMSATH KOMITbIOTepa.
ITo ymomuanuio (6e3 ykazaHus k) yAAISETCs HAYATbHBINH DIeMEHT:

a.pop ()

[lns ynaneHus ajieMeHTa MOKHO TaKKe HMCIOJIb30BATh CPE3 CITHCKA.
Tax, criucok 6e3 Ha4aIbHOTO HJIEMEHTA MOKHO TIOJTYUUTD TaK:
a =all : len(a)]
B ob1ieM coryuae JUTst yIaJdeHUST 9JIEMEHTA ¢ «PealbHbIM» HOMEPOM k
Ha/I0 UCIIOJIb30BaTh JIBA CPe3a U «CJIOKeHHe» CIcKoB (M. puc. 13.1):

a=al0 : k -1]1 + alk : len(a)]

HEEEESHEEE

0o 1 k-1 .. NHIEKC
1T 2 .. k . «peanbHbI» Homep

Puc. 13.1

B Python umeercs Taxkske Meron remove (). C ero moMoIpio MOKHO
VAQJIUTh U3 CIHUCKA TepPBbIi (IPU MPOCMOTPE CJieBa HAIPABO) 3JIEMEHT
CIIMCKA C 32/[aHHBIM 3HAYEHUEM X:

a.remove (X)
CunraeM TOJIE3HBIM PACCMOTPETh METOJMKY Y/IaJeHust djeMeHTa Oe3
MCIOJIb30BaHUs ClIelU(pUIeCKUX BO3MOKHOCTEN st3bika Python.
Cravasa paccMOTPUM CJIydai, KOT/ia yaisgeTcs HadalbHbIi (¢ WHIEK-

com 0) aseMeHT. Y106HO UCIIOIb30BATh CXEMY U3MEHEHSI 3HAUCHUH 3J1e-
MEHTOB CITUCKA:

[ 244 18945+ 154 1647 434 7 <10+ 17 33 |
0 1 2 3 4 5 6 7 8 9

Puc. 13.2

Ecism pasmep crimcka pasen 10, To 3a1aua pernmaercst Tak:

al0] alll
alll al2]
al7] = al8]
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MoskHo npuMeHUTb MHCTPYKIMIO for. Ecin B KavyecTBe mmapamerpa
IUKJIa IPUHATD UHJEKC <«JIEBOTO» 3JIeMEHTa B MHCTPYKIMAX [TPUCBanBa-
uust (on mensiercst ot 0 10 8%), To hparmenT opopmIsIeTcst Tak:

for i in range(9):
ali] = a[i + 1]
a ecsim UHJIEKC 1paBoro (MeHsercs ot 1 10 9):
for i in range(l, 10):
ali - 11 = ali]

B o6mieM ciyyae AJIs CIIMCKA a M3 n 3JIEMEHTOB 3ajlaua yIaJeHUsT Ha-

YAJIbHOTO 3JIEMEHTA PEIIaeTCs CIACAYIONINM 00Pa3oM:
for i in range(n - 1):

ali] = a[i + 1]
a.pop(n - 1)

PaccMoTpuM Temephb ciydail, Korjaa yAassieTcsl 3JEMEHT CITUCKA C
«peanbHbIM» HOMEPOM k.

Wrak, mycTs Hazio ynamuTs 4-it anement cnucka u3 10 asemenToB. 3ua-
quT, nepBbie 3 asmemenTa (¢ nagexcamu 0, 1 u 2) ne mensiorcst. OctanbHble
JNIEHCTBUL:

al7] = al8]
al8] = al9]
a.pop(9)
njim
for i in range (3, 9):
ali] = al[i + 1]
a.pop (9)
nin
for i in range (4, 10):
ali - 1] = a[i]
a.pop(9)
B o61iieM cirydae mpu yIaJeHUH aJieMeHTa CITUCKA € «PeabHBIM» HOMe-
POM k COOTBETCTBYIOIUI (hparMeHT TTPOTPAMMBbI 0O(POPMITSIETCS CEeLyT0-
MM 06pasoM:

8 B onpenenenyy snadenii 0 1 8 HaM MOMOTJIa «pa3BepHyTasi» 3aIHCh BCex 9 MHCTPYKITHI

IIprucBanBaHuA (I/IJII/I HECKOJIbKNX Ha4YaJIbHbIX W HECKOJIbKMX KOHEUYHBIX MHCprKLleI).
Omna ke TIoMoraeT YCTaHOBUTDH MH/EKCHI 9JIEMEHTOB B JIEBOM 1 HpaBOﬁ HacCTAX UHCTPYK-
1 IprucCBarBaHUA, KCIIOJIb30BAHHON B ITUKJIE, ABTOp PEKOMEH/IYET MCIIOJIb30BaTh Ta-
KYIO 3allChb B CJIydadX, Korja Aualason 3HAYEHU It (byIIKLH/II/I range (), HCHOJIbByeMOﬁ B
UHCTPYKIMU for, U UH/IEKChI 3JIEMEHTOB HE OYE€BU/IHbI.
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for i in range(k - 1, n - 1):
ali] = ali + 1]
a.pop(n - 1)

ITocse ynanenus ajeMenTa ciefyeT y4ecThb, 4TO pa3Mep ClIMCKa YMEHb-
musicst Ha 1 (0H cTasm paBHBIM n — 1, WK len (a) - 1).

3agaHue

Pa3pa60Tap”1Te IporpaMmy yjajaeHu:d N3 CIIMCKa dJiEMEHTa C 3a/laHHbIM
WHIAEKCOM B ITaMATHU KOMITbIOTEPA (a He 9JIeMEHTa C «peaibHbIM» HOMepOM).

13.4.3. Unknnyeckunui caBur 3/1e MEeHTOB
CrucKa BJ1eBO

[Ipu 1UKIMIECKOM CIIBUTE 2JIEMEHTOB BJIEBO HAYAJIBHBIN 2JIEMEHT 3a-
[IUCBIBAETCS HA IIOCJIEHEE MECTO B CIIUCKE, 4 OCTAIbHbBIE 9JIEMEHTDI C/BU-
raiorcy Biaeso Ha 1 mosunuio:

| 244 18945+ 154 164 43¢ 7 <104 179 33

Puc. 13.3

Kak pemmts 3amauy? Ecau cIBUHYTH Bee 2IeMEHTBI, KPOME HauyaTbHO-
TO, BJIEBO, TO MBI «ITOTEPsieM» HavasbHOe 3HaueHne (24). Ecm ske cravana
3aIncaTh ero Ha MOCJIeHee MECTO B CITHCKE, TO <IIOTEPSIETCS»> MTOCIETHITH
asemenT (33). Kak e O6biTb? OTBET TaKOH — HAO 3allOMHUTH 3HAYEHIE
HAYAJIBHOTO AJIEMEHTA B KAKOW-TO BCIIOMOTATEIbHON MepeMernoin’:

vsp = al0]
Tenepb CABUT BJIEBO ITPOBECTU MOJKEM!

for i in range(n - 1):
ali] = ali + 1]

OcraJjoch 3amnucaTh Ha mocjeHee MECTO B CIIMCKE NCXOJHOE 3HaYeHue
Ha4YaJ/IbHOTO 9J7IEMEHTA:

aln - 1] = vsp

MpumeyaHue. Lnknnyeckmnin Caur BNEBO MOXHO BbINOSIHUTb U C UCMOb30-
BaHWeM cpesa:

a = al[l : len(a)] + [a[0]]

9 B oqepeunofx’l Ppa3 HAIIOMHHUM, 4YTO IIepeMEHHbIEC NCIIOJb3YIOTCA B IPOrPpaMMax JIJIst XpaHe-

HUSI UH(DOPMAIUHL.
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O6paTuTe BHIMaHME Ha IBOMHBIE KBaPATHBIe CKOOKN (K CITUCKY MOJK-
HO «ITPUOABUTH> TONBKO CTIHCOK).

13.4.4. BcTaBka a/1eMeHTa B CrTNCOK

Pamee MBI yske TOBOPIIIH, 4TO I0OABUTH JIEMEHT B KOHEIT CITHCKA MOJK-
HO C TIOMOIIBIO MeTO/a append () . OIHAKO WHOT/Ia HEOOGXOUMO BCTaBHUTh
HJIEMEHT B HAYAJIO WJIH JPYTYIO TO3UIHIo criicka. B Python numeercst me-
TOJl insert (), UCIIOJIb3YSl KOTOPBIHM, MOKHO BKJIIOYUTH B CIIUCOK HOBBIN
3JIEMEHT C 33/IaHHBIM 3HAUYCHUEM Z IIePe/] JIeMEHTOM C HOMEPOM k!

a.insert (k, 2)
Hamnpuwmep, cicox
a = [66, 333, 333, 1, 1234]
TocJjie IpuMEeHEeHrA K HEMY METO/a insert ()
a.insert (2, -1)
IIpUMeT BUJL:
[66, 333, -1, 333, 1, 1234]
BI/II[HO, 4YTO HOMED k YKa3bIBACTCA KaK MHAEKC dJeMeHTa CIIMCKa B I1a-
MATU KOMIIbIOTEDPA.
OlIHaKO JJIA ITON 3a/la4U I10JIE3HO PACCMOTPETb U APYIrnue METO/Ibl pe-

IeHusd.
Haunewm co BcTaBKM aj1eMeHTa B HA4aJI0 CIIMCKa, HalIpuMep, U3 10 ane-

MEHTOB:

4118 P 5115716143 711071733 |
0 1 2 3 4 5 6 7 8 9
Puc. 13.4

OCHOBHbBI€ Tl PENTEHUS 3a/1aUW:
1) mobGaBjieHUEe B KOHEI[ CITUCKA «IIYCTOTO» 3JIEMEHTA:
a.append('")

2) cABUT BCcexX MCXO/HBIX 9JIeMeHTOB BIipaBo. Ha mepBbIii B3TJIs111, 3TO
MOJKHO CJIeJIaTh TaK:
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all] = al0]
af2] = all]
al9] = al8]
all0] = a[9]

OIIHaKO 9TO OMMOOYHOE penieHne (Hoquy — YCTAHOBUTE CaMOCTO-
TeﬂbHO) HaﬂOHaqHHaTbHEpeMeHWHHH3ﬂeM€HTOBCKOHHaCHHCK&

all0] = a[9]
al9] = al8]
al2] = all]
all] = al0]

MO’KHO HMCITOJIB30BATh UHCTPYKIIMIO for € OTPUIATETHHBIM IIaroM B
ysKIIIN range ():

for i in range (10, 0, - 1):
ali] = a[i - 1]
nJjimn
for i in range(9, -1, - 1):
ali + 1] = a[i]

(ITpu opopmyteHn WHCTPYKIMI HAM TaksKe TOMOTJIa «pa3BepHYyTas»
3anuch 10 onepatopoB — cM. CHOCKY 8.)
3) 3amuch HOBOTO 3HAYECHUS B HAYAJIO CITUCKA!
al0] = 13

[lns civcka U3 n 9J1IeMEHTOB 33j1a4a BCTABKU 3HAYEHUS B €r0 HA4yajlo
PEIIAETCsT CIEAYIONTM 06Pa3oM:

a.append('")

for i in range(n - 1, 0, -1):
alil = ali - 1]

a[0] =

Paccmotpum Tenepn cirydail, Kora HOBBIHM 2JIeMEHT CITUCKA BCTABJISIET-
Cs1 TIepejt 9JIEMEHTOM C «PeasibHbIM» HOMEPOM 4.
Kax u panee, 106aBJisieM «IIyCTON» IEMEHT:

a.append('")
[Tepsbie 3 anementa (¢ ungexcamu 0, 1 1 2) He MEHATOTCA.
OcranbHble ICHCTBUS:

1) cABUT HYKHBIX 2JIEMEHTOB CITCKA BIIPABO:

all0] = a[9]
al9] = al8]
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nJjn
for i in range (10, 3, -1):
ali] = ali - 11

2) 3amuch B CIHICOK HOBOTO 3HAUEHHUS:
al3] =
B o6111eM cirydae BcTaBKa 371eMEHTA CITMCKA TTEPET 3IEMEHTOM C «Peallb-
HBIM» HOMEPOM k TIPOBOAUTCS CIEAYIONM 00pPasoM:

a.append('")
for i in range(n - 1, k - 1, -1):
ali] = ali - 1]
alk - 1] =
3apaHue

Paspa6oraiite mporpaMmy BCTaBKH B CIIMCOK (€3 UCMOJIb30BAHUS Me-
TO/la insert () W HUKJIMYECKOTO CMEIECHUS 2JIEMEHTOB!

a) yucyaa 100 B Havaso cmcka;
6) 3aaHHOTO YKC/IA B HAYAJIO CTTHCKA,
B) 3a[aHHOTO YHMCJIA TIepe/l 3JIeMEHTOM C 33/[aHHBIM MH/IEKCOM B TIa-

MATU KOMIIbIOTEPA.

13.4.5. Unknnyeckuni caBur 3/1e MEHTOB
crnvucka eripaBo

CXQMaTaKOFOCﬂBHFaCHeHYKHHaH

v |
[ 24118 5F 15716143 71 107 171 33 |
0 1 2 3 4 5 6 7 8 9
(HOCJ'Iep,HVIVI 3NeMeHT 3anncbliBaeTcd B Ha4varno CI'IVICKa)
Puc. 13.5

ITporpamma perreHus 3aaqmu:

#3anomMmHaeM 3HaUeHME [OCJIENHETO BJIEMeHTa
vsp = a[n - 1]
#CoBuTaeM SJIEMEHTH BIPAaBO
for i in range(n - 1, 0, -1):

afi] = a[i - 1]
#3ammceBaem 'crapoe' 3HaUEHME MOCJIEOHETO BJIEMEHTa B Hauajlo CIMCKa
al[0] = vsp
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3agaHue

Pa3pa60Taf/’ITe TIpOorpaMMy HMUKJINYECKOTO CABHTA IJIEMECHTOB CIVCKa
BITPpaBO 6€e3 MCIIOIb30BAHN MeTo/la insert () UM IMUKJINYECKOIO CMelle-
HHA 9JIEMEHTOB.

13.4.6. lNepecTtaHOBKa BCex 3/1eMEeHTOB
crnucka B o6paTHOM rnopsigke

SIcHO, 4TO IPU pelieHn Oy T HOBTOPSIThCS OOMEHbI MECTAMU 2JIEMEH -
ToB crcka. Kakue asmeMeHTh MeHsIoTcs MecTamMu? Ha mepBoIil B3I/,
Te, KOTOpble IpecTaBieHbl B Tab. 13.1.

Ta6bnuua 13.1

NHaeKkc anemeHTa, i C KaK!M 3/1IeMeHTOM OH MeHAeTCA MecTaMM (3HaYeHnAMM)
0 CnocnegHum (ero nHgekcn - 1)
1 C npeanocnefHum (MHAeKCcn - 2)
n - 2 Co BTOpbIM
n-1 C nepBbim

HOCMOTpI/IM, YTO MOJIYUUTCA AJIA CIIMCKA a U3 YEThIPEX 3JIEMEHTOB!

0 1 2 3
UcxopHbI cnncok 25 19 44 23
MeHstotca a[0] na[3] 23 19 44 25
MeHsaTtcaa[ll nal2] 23 44 19 25
Menstotca a[2] na[l] 23 19 44 25
MeHstoTtcaa[3] nal0] 25 19 44 23

BuzHo, 94TO CIIICOK BEpHYJICS B NCXOJHOE COCTOSHME (KasKIBIN aJie-
MEHT MEHSIJI 3HaUeHNe IBaK/b). [IpaBUIbHBIN BapHaHT — MEHSTh 3HAUe-
Hust (B JieBoM crouibie tabr. 13.1) HyKHO TOJBKO 0 MOJOBUHBI CITUCKA.
OO6MeHbl 11py n = 10 nokasaubl B Tabr. 13.2.

Tabnuua 13.2

MHAeKC 3NemMeHTa, i C KaKNM 3/1IeMEeHTOM OH MEeHAETCA 3HaYeHNAMM

0 C 31eMeHTOM C UHAEKCOM 9

1 C 3neMeHTOM C UHAeKcom 8
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UHpaeKkc anemeHTa, i

C KaKnM 351eMeHTOM OH MeHAETCA 3HaYeHUAMUN

2 C aneMeHTOM C UHAeKcom 7
3 C 31eMeHTOM C UHAEKCOM 6
4 C 31eMeHTOM C UHAEeKCOM 5

J1JIs1 3am1cH COOTBETCTBYIONIETO (hparMeHTa MPOrpaMMbl JIJIst OOIIEro
ciydast HeoOOXOAUMO 3HATh, ¢ KAKKM DJIEMEHTOM OYIeT MEHAThCS 3Hade-
HUAMHE 1-if ajieMeHT. AHajinu3 Tabj. 13.2 moKasbiBaeT, 4To CyMMa MHEK-
coB 0OOMEHMBAEMBbIX 9JIEMEHTOB PaBHA n — 1. 3HAUUT, i-i1 a1eMeHT OyIer
MEHSIThC C 9JIEMEHTOM C MHAEKCOM (n - 1) - i. [ToaTomy B 001ieM ciydae
cxeMa 0OMEHOB Takas, Kak IokasaHo B a0, 13.31°,

Tabnuua 13.3

NHpekc anemeHTa, i | C KakKMM 31€MEHTOM OH MEHAETCA 3HaYeHUAMN
0 CnocnegHum (ero uHgekc n — 1)
1 C npeanocnefHum (MHAeKC n - 2)
n//2 - 2 C 31EMEHTOM C UHAEKCOM (n — 1) — (n//2 - 2)
n//2 -1 C 3/1eMEHTOM C MHAEeKCOM (n — 1) - (n//2 - 1)

Wrax, 3a/1a4a PemaeTcst CeYOIIM 00pasoM:
for 1 in range(n//2):
vsp = ali]
ali] = aln - 1 - 1]
aln -1 - 1] = vsp
Baumanue! B BeIpakeHUSX 11T pacuyeTa WHAEKCOB HETH3ST MCIIOJb-
30BaTh 3HAK JEJECHUI «/», TAK KaK B 9TOM CJIydyae pPesyJbrar OyJAer THla
float, a 3HAUYEHNE MHAEKCA 2JIEMEHTa MOKET OBITh TOJBKO IEJIBIM. 3eCh
BO3HUKAET TaKyKe BOMPOC: a UTO OYIET, €C/IU n — HedeTHoe urcio? OTBer —
B 9TOM cJiydae 3HadeHust B Ta0J. 13.3 He UBMEHSITCSI, a CPETHUN DJIEMEHT
(ero wHpeKC — n//2) MeHSThes He OyaeT (yOeauTech B 9TOM, PACCMOTPEB
KOHKDPETHBbIE HEeUETHBIE 3HAYCHUS n).
Tenepb MosKeM OTKPBITH HeGObINON cekpeT (©) — paccMoTpeHHast 3a-
Jla4a MOKeT ObITh PElleHa 1 ¢ TOMOIIBIO CTaHAAPTHOIO METO/IA reverse ()

a.reverse()

Tewm 1e menee YBEPEHDI, UYTO BaM ITOHPABUJICS HaIll METO/L.

10" TIo cytu, conepsxanue TabauIbl IpecTaBasgeT cO60il «Pa3BepHYTYIO» 3allich, KOTOpast
YIIOMUHAJIACh BBIIIIE.
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B saksioyenue 3ameTuM, 4TO PacIpoCcTpaHeHHOM 3ajadeil n3MeHeHns
CIIMCKOB 4BJISIETCS UX COPTUPOBKA — IIePECTaHOBKA 2JIEMEHTOB B 3a/1aH-
HOM TIOPSIJIKE, B YACTHOCTH IIePECTaHOBKA YNCeJI, KaK IPABUJIO, B IIOPSI/IKE
BO3pACTaHWsI WK yObIBaHWs WX 3HadeHwil!!. 3aueM HyKHA COPTHPOBKA?
OueBUIHO, UTO C OTCOPTUPOBAHHBIMHU JAHHBIMHU B Psifie Cay4daes paboTarh
Jierye, 4yeM ¢ IIPOM3BOJIBHO pacloioskeHHbIMU. Korza ajeMeHThbl 0Tcop-
THPOBAHBI, UX IIpollle HailiTh (Kak B cjoBape WK B TeseOHHOM CIpa-
BOYHHKE), OOHOBUTH, UCKIIOUNTD, BKIOYATH U CIUTH BoeanHo. Ha ot-
COPTUPOBAHHDBIX JIAHHBIX JIerye OIPe/IeIUTh, UMEIOTCS JIN IIPOITyIeHHbIe
HIEMEHTBI, U YIOCTOBEPUTLCS, YTO BCE DJIEMEHTHI GBI TIPOBepeHsL. Jler-
Ue TakKe HAMTH O6IHe 3JTEMEHTHI IBYX MHOXKECTB, ecJiu 06a OHM OBbLIN
orcoptupoBanbl. COPTUPOBKA ABJISAETCSA MOIIHBIM CPEACTBOM YCKOPEHUS
paBOoTHI MPAKTHIECKH JTI0OOTO aJITOPUTMA, B KOTOPOM YacTo HY;KHO 06pa-
MIATLCS K ONpeIe/IeHHBIM JIeMEHTaM.

B st3bike Python muist coprupoBku crivicka mpeHasHaveH MeTo/l sort () :

a.sort ()

B ciyuae copTUpPOBKH TIO YOBIBAHUIO YKA3BIBACTCS TaK/Ke TapameTp
reverse:

a.sort (reverse = True)

13.5. NpoBepka cooTBEeTCTBUS
CNnncka B LLeJIOM HEKOTOPOMY
YCJIOBMIO

13.5. 1. lNMpoBepka ¢pakTa Hann4ns B Cucke
aJ1IeMeHTa ¢ 3a4aHHbIMU CBOMCTBaMu
(yAoBsieTBOPSIIOLLLEro HEKOTOPOMY YyCJ/I0OBUIO)

HpI/IMep TaKo 3ala4un: «OHpe,ZIeJII/ITb, €CTb JIN B CIIMCKE YE€THOE YMCJIO».

Ecmm Hepe6paTb BC€ 9JIEMEHTBI CIIMCKa, /IJIA KayK/10T'0 IIPOBEPATDH YCJIO-
BHE, COOTBETCTBYIOIIEE 3a/laHHbIM CBOI';ICTBaM, ", €CJIM1 OHO BBITTOJIHAETCA,
BbIBOJUTDH «[[a, NMECTCA», B IPOTUBHOM CJIy4a€ — BbIBOJIUTH «HBT, TaKOI'o
JJIEMEHTa HET»:

11 ]I/ uMCTOBBIX CIIUCKOB, B KOTOPBIX €CTh O/IMHAKOBbIE DJIEMEHTbI, UCITOJIb3YIOTCS TIOHS-
THsI «COPTUPOBKA 110 HEYOBIBAHUIO» 1 «COPTUPOBKA 110 HEBO3pacTanuio». Crucku, aJie-
MEHTaMU KOTOPBIX SIBJISTIOTCSI CTPOKH, COPTUPYIOTCST B 0COGOM TIOPSIIKE, KOTOPBII HA3bI-
BalOT «ayI(haBUTHBIM» (cM. r1aBy 11).



m--.l nasa 13. TunoBsble 33aa4n 06PabOTKM CMINCKOB

for el in a:
if <ycmoBme>:
print ('Oa, wuMmeercs')
else:
print ('Her, Taxkoro sjeMeHTa HeT')

TO Ha 9KpaH Oy/ET BLIBEIEHO HECKOIBKO OTBETOB (MPHUYeM MPOTHBOPEYa-
WX APYT ApYTY). SlcHO, 9TO OTBeT (ITPaBUIBHBIN) /TOKEH BBIBOJAUTHCS
TOJILKO OJIMH Pa3, U [IPUBEJCHHOE PelleHre HelIpUeMJIeMO.

Eme oxma TumimaHas OMMOKa, BCTPEYAIONASICS Y HAUNHAIONINX TTPO-
PaMMUCTOB MPU PEHIeHUH 06CYKIAEMOI 3a/1aui, — UCIIOJIb30BAHUE TIe-
PEMEHHOH (JIOTHYECKOTO TUTIA WU TPUHUMAaoIeii 3HaueHus 0 u 1), Koto-
past hukcupyet hakT cOOMIOAEHNS TS KAKIOTO TIPOBEPSIEMOTO dJIEMEHTA
3a/IaHHBIX CBOWCTB, W BBIBOJ OTBETA B 3aBUCUMOCTU OT 3HAUEHUS 3TON
TTepeMeHHO:

for el in a:
if <ycmoBwme>:

est = True #Mmm est = 1
else:
est = False #Mmm est = 0
if est == True #mm if est:
#Umm if est ==
print ('Oa, wmmeercs')

else:
print ('Her, Takoro sjeMeHTa HeT')

SZIEC]':: OTBET, BbIBOlIHMI)Iﬁ Ha 9KpaH OJAMWH pa3, MOKET 6I)ITb OIHI/I60‘-I-
HbIM — OH 3aBUCUT OT TOTO, 06JIa,7_IaET JIN 3a/TaHHBIMU CBOIICTBaMU IocJjen-
HUH 2JIEMEHT cricKal

[IpaBuybHBIIN BapHuaHT;

est = False
for el in a:

if <ycmosme>:

est = True

if est:

print ('Oa, wumeercsa')
else:

print ('HeT, Takoro sJjieMeHTa HeT')

Tak xak sjieMeHT ¢ 3alaHHbIMU CBOMCTBaMU MOJKET OKa3aThCs B Hada-
Jie CIIMCKa, TO ITOCJI€ €ero HaXOKAEHU A ITPOAOJIKATD IIPOBEPKY OCTAJIbHBIX
AJIEMEHTOB HepaluoHanbHo. JKenareabHo npexpaTuth 06paboTKy CriMcKa
IT0CJI€ HaXOK/AEeHWA IIEPBOTO 3JIEMEHTA. [[JIS[ 9TOro cjeAyeT NUCII0Jb30BaTh
MHCTPYKIMIO break:

est = False
for el in a:
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if <ycmoBme>:
est = True
break

MosKHO Takske BOO6H1€ HE€ UCIIOJb30BATh MEPEMEHHYIO est. B stom
cjydae HavajibHadA 4aCTb (bpaI‘MeHTa peneHudga 3agaum 6yz[eT TaKOI:
for el in a:

if <ycmoBwme>:
break

B pesysbrare BbIIOJHEHMS yKa3aHHBIX JEHCTBUII MBI OCTAaHOBUMCH
Ha HY)KHOM ayieMeHTe («cpaboTaeTs WHCTPYKITHS break) WIH TPOBEPUM
BECb CIHUCOK. B 1mocisiesineM ciyvae UCIOIb30BaHUE B <ycyioeue> 3HAUe-
HYST MHIEKCA el He OyzeT ommbKoil, Tak Kak Tocae OKOHIaHWs PAGOTHI
UHCTPYKITN for OHO Gy/IET PAaBHO 3HAYEHHIO TTOCIETHETO HJIEMEHTA CITHC-
Ka (BBl IOJKHBI OBLIM YCTAaHOBUTH 9TO, BRIMOJHUB 3ajaHue «O» s ca-
MOCTOSITEJIBHOI PaboThl B IyHKTE 6.1). ITO 03HAYAET, YTO OTBET MOKHO
HOJIYYUTD TaK:

if <ycmosme>:
print ('Oa, wmumeercs')

else:
print ('HeT, Takoro sjieMeHTa HeT')

CaMoCTosATeIbHO YOeIUTECh B TOM, UTO HOJIOKUTEIbHbII OTBET Oyaer
BBbIBE/ICH U B CJlydae, KOT/la 3aJJaHHbIMU CBOICTBaMU 00J1ajiaeT TOJIBKO 110-
CJICJIHUIL DJIEMEHT CITUCKA.

PaccmorpenHbIil MeTO| penieHus 3a/1aui Ha3bIBAIOT «METOJIOM ITOCJIe-
JIOBATEIbHOTO (MJIM JIMHEWHOTO) TIOMCKA», TaK KaK IIPU HEM TI0CJIe/I0Ba-
TeJIbHO PACCMATPUBAIOTCS BCE AJIEMEHTHI cIicKa. J[aske eciiu ncnosb3oBa-
HUEe UHCTPYKINU break Cpe/lHee KOJIMYECTBO MPOBEPOK MPUMEPHO PAaBHO
n//2, rje n — pasmep crucka. Ecim n (Harnpumep, 4ncio 3anuceil B 6ase
JIAHHBIX) OYeHb BEJUKO, BPEMs MOMCKA MOJKET OKAa3aTbCs HENONYCTUMO
6OJIbIINM.

KosmuecTBO 11pOBEpoK (TO €CTh BpeMs MOUCKA) MOKHO CYIECTBEHHO
COKPATUTh, €CJIU HCIIOJb30BaTh METOJl, KOTOPBIM HA3bIBAIOT <«METO/IOM
GuHapHOro noucka». OH IPUMEHSIETCS B CJIydae, KOraa UIEeTCs OTBET Ha
BOIIPOC, UMEETCS JIM B CIIUCKE 3adanioe suavenue, u eCii UMEeeTcsi, Tpe-
OyeTcs ONpeNeuTh ero nHiaekce. Vaes MeTona GUHAPHOTO IOUCKA aHAJIO-
TMYHA WJlee OTTaJIbIBAHUS 33/[yMaHHOTO unca B urpe «Ortrajiaii uncsioy,
ONMCaHHO! B r7aBe 7. Bbl, KOHEYHO, y:Ke HAIIJIU OTBET Ha 33JJaHHBII TaM
Borpoc: «Kax jokeH geficTBoBaTh UTPAOLIHii, 4TOOBI OTraaTh 38y MaH-
HOE YMCJI0 32 MUHMMAJbHOE YUCJIO0 MONBITOK?» Ecim 3amymanHoe vuc-
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JIO HAXOIUTCS B WHTEPBAJE OT a JI0 b, TO HEOOXOANMO B KA4eCTBE OTBETA
yKa3aTh CHavaJa 4icjio, HaXO/sIIeecs B cepeliTHe NHTEPBAJIa, a 3aTeM, B
3aBUCUMOCTH OT OTBeTa («3arajlaHHoe YncJaI0 GOJBIIE» UK «3aralaHHoe
YIICJIO MEHBIIIES ), — YUCJIO, COOTBETCTBYIOIIEE CepelnHe HOBOTO MHTEPBa-
J1a, B KOTOPOM HaXOIUTCS OTTa/IbIBAEMOE UUCJTIO, U T. /. 10 OTTaIBIBAHII.
Hanpuwmep, ecim 3amymano unciio ot 1 1o 100, To ipu mepBoM oTBeTe HAJO
Ha3BaTh Yrcyio 50, a mpu BTOPOM (B 3aBUCUMOCTH OT OTBeTa) — 25 wiun 75
UT. I

Tak u B HarIelt 3aaye MOWMCKa CHAYasa cJelyeT IPOBEPUTh 3HAYEHUE
B Cepe/ivHe CIIHCKA, a 3aTeM — B CepeluHe ero TPaBOH MU JIEBOM MOJI0-
BUHBI ¥ T. . [TOHATHO, 4TO GUHAPHBIN TOMCK BO3MOKEH TOJHKO TOT/IA,
KOT/Ia 3HAYEHUs B CITMICKE MPeBAPUTETHHO OTCOPTUPOBAHBI (ITOMHUTE,
4TO OCHOBHAs 3a/a4a COPTUPOBKU — OOJErYUTH TOCTEAYIONHIIT TOUCK
naHubIx?). CxeMa, MITIOCTPUPYIONIAast MeTol GHHAPHOTO TIOVMCKA YHCIa
43 B crivicke U3 7 2JIeMEHTOB, ToKa3aHa Ha puc. 13.6. Ha veit levnuprav —
9TO MEHSIONINecs TPAHUIBl MHTEpPBaTa MONCKA, sered — CepeANHA WH-
TepBaJa.

al0] ysered aln]
[ 5 [ 33 ] 43 ] 54 | 66 | 77 | 81 | 1
Tlev f prav
‘sered
[ 5 | 33 | 43 | 54 | 66 | 77 | 81 |
Tlev Tprav
‘sered
[ 5 | 33 | 43 | 54 | 66 | 77 | 81 |
flev Tprav
[ 5 | 33 | 43 | 54 | 66 | 77 | 81 |
flev Tprav
Puc. 13.6

(OTTEeHEHBI 2JIEMEHTHI CITUCKA, KOTOPbIE YIKe He PAaCCMaTPUBAIOTCS, TI0-
TOMY YTO B HUX He MOKET ObITh 3alaHHOTO 3HAYEHISL. )

Takum 00paszoM, Hy KHBII 9JIeMeHT (€CJI OH €CTh) HaXOAUTCA B YaCTH
CIIMCKA, KOTOpasi HAUMHAETCS C 9JIEMEHTa a [lev] M 3aKaHUYMBAETCS dJjie-
MEHTOM a [prav - 1] (cHavasa: lev = 0, prav = n).
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3HaueHne sered Ha KaK/[OM IIare OIIPpEZIEJISAETCS TaK:

sered = (lev + prav)//2

[TycTp ummetcs snavenue M2, Eciu M < a [sered], TO 9TO 3HAUEHIE MO-
JKET HaXOJMTbCA TOJBKO JieBee a [sered], U MpaBasi FPaHUIA prav Iepe-
Melaercd B sered. B IPOTUBHOM ciryyae HYKHBIN 31eMEHT HaXOJIUTCS
mpaBee CepeIMHbI I COBIAJIACT C a[sered]; IIPU 9TOM JieBas TpaHuIA
lev niepemerniaercs B sered. [lonck 3akanunBaeTcs pU BBITTOJIHEHUH YC-
JIOBUS prav - lev == 1, TO €CTb KOT/Ia B MHTEPBAJE OUCKA OCTAJICH OINH
anemenT. Eciii ipu 9TOM a [lev] == M, TO B pe3yJbTare Hal/IeH 2JIEMEHT,
paBHbBIN M (ero MH/EKC PaBeH lev), MTHAYe — TAKOTO 9JIEMEHTA B CITUCKE HET.

[Ipeskie yeM TIPEACTaBIATh MPOTPaMMYy, PeaTU3yIoN(yio GUHAPHBIIT
MOUCK 3HAYEHUS M, JOOABUM, UTO, TIOCKOJIbKY KOJMYECTBO TIOBTOPEHUN
OTNMCAHHBIX JICHCTBUI HEM3BECTHO, CJEAYET MCIOJb30BATh MHCTPYKITUIO
while. YcjoBUe B HEH omlpejesigeM T10 MTPaBUILY, OMMCAHHOMY B ITyHK-
Te 6.2 (HaIOMHUM, YTO OHO — IPOTHUBOIIOJIOKHOE YCJOBUIO OKOHYAHUS
MOBTOPEHUIA, TO €CTh TaKoe: prav — lev > 1).

Wrak, mporpamma:

M= .
lev = 0; prav = n #06paTyM BHMMaHMe Ha TO,
#4UTO MHCTPYKLMM SBaNMCaHEL B OLHY CTPOKY
#IloBTOPEHME IEeNCTBUNL
while prav - lev > 1:
#OnpenesisieM cepemuMHy MHTEpBaJja NOMUCKA
sered = (lev + prav)//2
#CpaBumBaeM M CO 3HaueHMEM B CepelyVHe MHTepBala
if M < al[sered]:
#MeHseM NpaByl TI'pPaHULly MHTEpBaJsa
prav = sered
else:
#MeHsieM JIEBYO TPaHMIY
lev = sered
#llpoBepseM
if allev] ==
print ('Takoe 3HauyeHMe B CIMCKe eCTb. Ero mHpmexc:', lev)
else:
print ('Takoro 3HaueHMs B CHOMCKe HeT')

JIBoMYHBIN MoOUCK paboTaeT 3HAYUTETBHO ObICTPEe, YeM JIMHEHHBIH.
B namem nipumepe (717151 criricka u3 8 5J1IeMEHTOB) yIaeTCsl PENIUTD 32124y
3a TPH 111ara BMECTO 8 TIPU «II0JTHOM» JINHEHHOM ITOMCKE U BMECTO YeThIpex
11aroB TIPU UCIIOJIb30BAHUM MHCTPYKIUHU break. [Ipu yBesndennn pazme-
pa crmcKa aTa pa3HuIla CTAHOBUTCS Brieyatysioniel (cm. Tabu. 13.4).

12" 910 MOKET OBITH U CTPOKA CUMBOJIOB.
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Tabnuua 13.4
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Yucno sanemeHtoB «MonHbIn» JINHelHbIN NoNCcK o
o~ " BuHapHbIi nonck
cnucka NMHENHbIA NOUCK | C MHCTpyKumen break
16 16 8 4
1024 1024 512 10
1048576 1048576 524288 20

KosmmuecTBo 1maros nmpu OMHAPHOM MOUCKE MOYKHO COKPATUTh, €CJIH
paccMaTpuBaTh He /iBa BapuaHTa (M < a [sered] UM >= a[sered]), a TPH:

#lloBTOPEHME IENCTBUN
while prav - lev> 1:
#OnpenesiseM cepemuMHy MHTepBaja IOMCKa
sered = (lev + prav)//2
#CpaBHMBaeM M CO 3HaueHMEM B CepenyHe MHTepBasa
#I[lepBEIM BapMaHT
if a[sered] == #BCTpeTMIIOCE MCKOMOE UYMCJIIO
#llpekpamaeM MOMCK
break
#BTOpPOM BapMaHT
elif M < a[sered]:
#MeHseM NpaByl TPaHMULYy MHTepBaja
prav = sered
else: #TpeTurt BapmMaHT
#MeHseM JIEBYO TPaHMIYy
lev = sered

[Ipu aTom hparMeHT TPOrpaMMbl, CBSI3AaHHBIN C BBIBOJIOM OTBETA, TaK-
JKe JI0JIPKEH ObITh U3MEHEH:

#llpoBepsem
if a[sered] == M: #0CTAaHOBUIMCE HAa MCKOMOM 3HAUYEHUM
print ('Takoe 3HaYeHMe B CIOMCKEe eCTb. Ero mHOekc:', sered)

elif a[lev] == #0cTaHOBUINMCE,
print ('Takoe 3HaueHMe B CIMUCKE E€CThb.
else:
print ('Takoro 3HauyeHMs B CHOUCke HeT')

xorma prav - lev ==
Ero muzmexkc:', lev)

B ciryuae ucosib3oBaHusI OCJAEIHEr0 BapuaHTa IporpaMMbl O0JIbIiast
9KOHOMUSI TTOJTYyYaeTCsl, KOTJla NCKOMOE 3HAaUeHUe BCTPEYAETCs B CIUCKE
HEOJTHOKPATHO (IIPaB/ia, IPY ATOM HEJIb3s1 TOBOPUTH O €T0 MHJEKCE).

OnHako B J1I060M cJIydae HysKHO IOMHKTB, YTO /It OMHAPHOIO IIOMCKA
JIaHHbIe HEOOXOMMO MPEABAPUTENLHO OTCOPTUPOBATD, & 9TO MOKET 3a-
HATh 3HaunuTesbHOEe Bpems. [loaTomy Takoii moaxon addexTrBeH, ecan
JTAHHbBIE MEHSIOTCS (M COPTUPYIOTCS ) PEKO, a TIOUCK BBITIOJTHSAETCS 4acTo.
Takas cuTyanust XapakTepHa, HallpuMep, st 0a3 JaHHbIX.
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13.5.2. lNpoBepka ¢pakTa Hann4ns B cnucke
3/1eMeHTa C 3a4aHHbIM 3Ha4YeHuemM

Jlyuimii crioco6 peleHust JaHHOW 3a/[auu — UCTIOJb30BaHUE OIIepPaTo-
pa IpoBepPKU IPUHATIEKHOCTH in (CM. TJIaBy d):
if N in a:
print ('Oa, wuMeercs')

else:
print ('Her, Taxkoro sjeMeHTa HeT')

3amnch if N in a O3HAYAET «eCJIM 3HAUEHHE N IMeeTCs B CIINCKE a».
KOHe‘{HO, MOKHO ITPUMEHUTDH METO/bI, OITMCAHHBIC ITPU PEHICHN IIPE-
JIBITYTIEN 3a/1a9 .

13.5.3. lNpoBepka Toro ¢pakra, 410 BCE
3J1eMEeHTbI CIUCKa COOTBETCTBYIOT
HEeKOTOpPOMY yCJIOBUIO

[Tpumep Taxoit sagaun: «OnpenenTDb, BCe JIN 3JIeMEHTHI CITICKA SBJIS-
I0TCS TIOJIOKUTETbHBIMEI UM CIAMU».
3aaur TAKOTO TUTIA TTPOTIE BCETO PEITUTD CIEMYIOMNIM 00Pa3oM:

1. TloacumTaTh KOJIMYECTBO kol 9JIEMEHTOB CITUCKA, Y/IOBJIETBOPSIO-
mux 3aJaHHOMY yCﬂOBHK)(TaKaHiSaHaHa paccMoOTpeHa B IIYHK-
Te 13.1.3).
2. CpaBHUTH HalJIEHHOE KOJUYECTBO C OOIIMM YMCJIOM 3JIeMEHTOB
CIINCKa 1 BbIBECTU COOTBGTCTByIOI_HI/If/)I OTBET:
if kol == n:
print('Ha ...")
else:
print ('Her ...")

13.5.4. lpoBepka cnucka
Ha ynopsigo4eHHOCTb

[Ipumep Taxoit 3amaum: «OmnpenenuTpb, YIOPSI/IOUYEHBI JU 3JI€MEHTHI
CTIUCKA TTO0 HEYOBIBAHUIO, TO €CTh KaKIbII 9JTEMEHT CIHCKA, HAYWHAST CO
BTOPOTO, HE MEHBIIIE TIPE/BIYIIErOs.

W 3xecop npotiie Beero onpeieanTb KOJN4eCTBO 9JIeMEHTOB CIIUCKA, KO-
TOpBIEe He MeHbIle Tpeabayniero. Ecim aTo uncsio paBHO n — 1, TO OTBET
MTOJIOKUTETbHBIH, B TPOTUBHOM CJIydae — OTPUIIATeTbHBIN:
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kol = 0
#HaumHas CO BTOPOIT'O BJIEMEHTa CIUCKA,
#IOICUMTEIBAEM KOJIMYECTBO BJIEMEHTOB, KOTOPHE HE MEHbIIE IPEeBIIyLIMX
for i in range(l, n):

#CpaBHMBaAEM 1-11 BJIEMEHT C NPEOBIYLM

if a[i] >= a[i - 1]:

kol = kol + 1

#CpaBHMBaEM
if kol == n - 1:

print ('Cnucok ynopsmoueH [0 HeyOuBaHMD')
else:

print ('Cnucok He ynopsmoueH [0 HeyOuBaHMD')

MoxHO, Kak W TIpU peIieHnu psja TPEAbIAYINX 3a7a4, mpeKpa-
TUTH TTPOBEPKY, KaK TOJIBKO BCTPETUTCS JIEMEHT CIMCKAa MEHbBIIe Tpe-
mbirytiero.  COOTBETCTBYIOIIUN BapWaHT MPOrpaMMbl paspaboraiiTe
caMocTosiTesIbHO. [lo/roTOBBTE TakKe BapUaHT, B KOTOPOM TTPOBOUTCS
MOJICYET KOJIMYECTBA 9JIEMEHTOB CITUCKA, He OOJIBIITIX, YeM TIPEIbIY I
3JIEMEHT.

13.6. 3apaua «CnuaHue
(0oO0bepuHeHne) cnUcCKoB»

[lpyrasg dhopMyIMpoBKa 3TOW WHTEPECHOU 3a/1a4¥ TIPOTPAMMUPOBAHIS
Takas: «/3 ABYX CIIUCKOB a U b, KAKIBIN 13 KOTOPBIX YIIOPSI0Y€EH, TIOTY-
YUTh HOBBIU CIIMCOK C, COCTOHH.[PII?I M3 3JIEMEHTOB /IBYX 3a/laHHBIX CITNCKOB,
TaKUM ke 00pa3oM yrnopsigo4eHHbId. IIpu 5TOM COPTUPOBKY He MCIIOJIb-
30BaTb».

OHI/I]J_IGM METO/IUKY pEHIEHUA 3a/la41 Ha IIPUMeEPe COANAHNA IBYX CITHC-
KOB, YIIOPSIJIOYEHHBIX 110 HeyOBIBAHUIO.

PaCCMOTpI/IM IepBbI€ 3JIEMEHTDI O6OI/IX NCXOAHDBIX CIIMCKOB, CPaBHUM
UX ¥ MEHBIIHU 3aHECEM B CITHCOK c. B CITUCKe, 3IeMEHT U3 KOTOPOTO ObLI
3aHECEH B CIUCOK c, B JlajibHEIeM Oy/IeM pacCMaTpUBaTh CJIeLY O
anemenT. CHOBA CDAaBHUM /IBa 3JIEMEHTA M3 CIIUCKOB a U b 1 TAKKe BBITIOJI-
HUM aHaJIOTUYHbIE I[€I>)ICTBI/I$I nT. /.

B Tabu1. 13.5 mpejicTaBieHbl IepBbIE STAIIbI PEIleHUs 3aaur (MEHBIITHIA
13 IByX CPAaBHUBAEMBIX 9JIEMEHTOB TIOTUYEPKHYT).

B mporpamme OyzeM HCIIO/NB30BaTh CJAEAYIOLUIME BEJUYUHBI (KpoMe
CITUCKOB a, b, c):

i — MHJEKC 9J1eMEeHTa, paCCMaTPUBAEMOrI0 B CITUCKE a;
J — TO JKe, B CIIUCKE b.
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Tabnuua 13.5

CpaBHeHue CnuncokK c UcxopHble cnuckn

12 26 ...
17 21 ...

12 26...
L1721

oo | Ik oo

58 «...12 26...
L1721

5812

HpHCBaHBaHHe3HaquHﬁ3HeMeHTaMCHHCKaCIIHSMeHeHHGSHaquHﬁ
i M j DOJIKHBI IIPOMCXOAUTD 110 CJIAEAYIONMM IIpaBUJIaM:
if afi]l > blj]:
3anmMcelBaeM B CIMCOK C 2JIeMeHT b[j]
YBenmuuBaeM Ha 1 3HaueHMe J
else:

3anyceBaeM B CIMCOK C BJIeMeHT al[i]
YBenmmuyBaeM Ha 1 3HaueHue 1

VYkaszaHHble AeHCTBUSA TOJIZKHBL IOBTOPATHCS, IIOKa He OyAeT IOJIHO-
CTBIO «UCIIOJIB30BAaH» OAMH U3 clUcKoB'®, Tak Kak MHIEKCHI [TOCAELHUX
3JIEMEHTOB KaXKJIOTO CITUCKA MOKHO Y3HATh C ITOMOIIbIO (DYHKIUU len (),
TO MOKEeM B HauaJie 3aIIicaTh TAKyI0 MHCTPYKITUIO IUKJIA while:

i = 0 |HauvaJibHHE S3HAUEHUS MHIEKCOB

j = 0 |cpaBHMBAEMHX BJIEMEHTOB CIMUCKOB
while i <= len(a) - 1 and j <= len(b) - 1:

if ali] > b[jl:
#3anucLBaeM B CIOMCOK C 3JieMeHT b[7]
cl?] = blj]
j=3+1

else:
#3anucLBaeM B CIOMCOK C 3JIeMeHT ali]
cl?] = a[i]
i=1i+1

BosHmkaet Bompoc: Ha KaKoe MeCTO B CITFICKe ¢ 3alNCBIBAETCS Odepe/-
HOH 271eMeHT B 001meM caydae (CM. CUMBOJT «?» Bbite)? JIJist oTBeTa co-
craBuM Tabsuiy (tabs. 13.6):

13 Hamnpumep, nipu pernenuu 3aiav Jist TAKUX CITUCKOB:
a=[1, 12, 22, 34, 59, 200, 201, 202, 800]
b = [4, 5, 6, 35, 80, 87, 89]

HEPBBIM Oy/IET «HUCIONb30BAH» CIUCOK b.
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Tabnuua 13.6

. Ha kakoe mecto .
1 J KommeHTapuin
3anucbiBaem (MHAEKC)
0 0 0
0 1 1
1 0 1
1 1 2
5 3 8 M3 cnmncka a yxe 3anucaHbl 5 uncen, n3 cnucka b - 3,
BCEro B CNMNCKe C 8 3HaYeHUI ¢ nHaekcamm ot 0 1o 7

13 Hee MOXKHO clies1aTh BBIBOJI, UTO UHIEKC 9JIEMEHTA B CITHICKE C, KOTO-
POMY IIPHCBANBAETCS OUEPENHOE 3HAYEHNE, PaBeH i + j. (3amnuimre aTo
BbIPA)KEHNE BMECTO BOIIPOCUTEIBHOTO 3HAKA B TeJie MHCTPYKIIMK while
B IIPUBEIEHHOM (hparMeHTe IpOrpaMMBbl. )

[Tocsie 5TOTO ISt peleHus 3a4a491 HeOOXOMMO MEPENHUCATD B CIIMCOK C
BCE OCTABIIINECS 9JIEMEHTHI B OJIHOM M3 UCXOIHBIX CIIUCKOB (B KAKOM — He
3Haem!):

if i <= len(a) - 1:
#He MCMNOJIb30BAHEL BJIEMEHTH B CIMCKE a
while 1 <= len(a) - 1: #3amnmMceBaeM ¥Mx B CIOMCOK C
cl[i + j] = alil #OuepenHOM 2JIEMEHT
i=1+1 #/HIEKC CJIelyllero sJIeMeHTa
else: #OCTammMch SJIEMEHTH B CIMCKE b

#SaHMCbIBaeM B CIIMCOK C UX
while j <= len(b) - 1:
cli + 3] =bl3]
j=3+1
[Mocnennuii hparMeHT MOKHO YIIPOCTUTH — BMECTO MHCTPYKITUMA 1 f. . .
while MOKHO MCIIOJIB30BATh TOJNBKO whilels:

while 1 <= len(a) - 1:
c[i + j] = alil
i=1+1

while j <= len(b) - 1:
cli + 31 = bl3]
j=3+1

ITpu cbopke Beell MPOrPaMMBI PeTieHnst 0OCYKAAeMOil 3a1adn, KOTO-
PYIO TIpe/IjiaraeM MpoBECTH YNUTATEJISIM, HYKHO PEHINTD BOIPOC O HAYAJb-
HOM OITUCAHWY ¥ 3a/[aHNUN CITHCKA c. Tak Kak ouepe/iHbIe 2JIeMEHThI Mbl He
TMOOABJISIIN B HETO, @ MEHSIJIU C TIOMOTI[bIO MHCTPYKITUH TIPUCBAUBAHYSI, TO
CHAyYaJa 3TOT CHUCOK HY)KHO 3aMI0JHUTD Hy IsiMu. Pasmep crimcka ycraHo-

4" Tak kak yc/0B1e B MHCTPYKIIMY i f IPOBEPSIETCs B MHCTPYKIMK while (eM. puc. 6.2).
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BUTE CaMOCTOATEJIbHO. Paspa60TaI71Te TaKyK€ BapUaHT IIPpOIPaMMBbI, B KO-
TOPOM CITMCOK ¢ M3Ha4YaJIbHO 6leeT «ITYCTbIM».

B zaxsouenue npejiaraeM 4uTaTessIM yCTaHOBUTD, ITPUMEHUMBI JIN
IIpUBEICHHBIE METO/IbI PEIICHUA 3a/1a4 B CJIydae, KOT/la B CIIMCKE XPpaHAT-
Cs CTPOKMU. Z[JIEI 9TOI'0 paCCMOTpPUTE CaeAyIoIHne 3a/la4 IPUMEHUTEJIbHO
K CITIUCKY, COCTOAIIEMY N3 CJIOB!

a) OIIPEIEIUTh CPEJHIO «/JINHY> CJIOBA;
6) ONpeNETUTh KOJMIECTBO CJIOB, B KOTOPHIX OOJIbIIE MSATH CUMBO-
JIOB;
B) OIIPEIEUTH KOJUYECTBO CUMBOJIOB B CAMOM JIJTHHHOM CJIOBE;
) OIPEIEUTH HOMEP IIEPBOTO CAMOTO KOPOTKOTO CJIOBA;
) OTpENeTNTh KOJUYECTBO CHMBOJIOB B CJIOBE, OOJIBIIE KOTOPOTO
TOJIBKO B CAMOM JIJTMHHOM CJIOBE;
€) OIpPEAETUTh KOJMIECTBO CJIOB, HAUMHAIONIMXCS Ha OYKBY «K» U
«K».
B ciydae MOJOKUTENTHHOTO OTBETA pa3paboTaiiTe COOTBETCTBYIONINE
IIPOrPaMMBI.
[osyunTe TakKe CIMCOK CJIOB 33J[AHHOTO CIIUCKA, PACTIOJNOKEHHbBIX B
andaBuTHOM MOpszike (cM. riapy 11).



Maea 14.
Ucnonb3o0BaHue crioBapen

14.1. OOwWwMme BONpPOCHI

[lomyctrm, y Bac ecTh HGOPMAITUS O JaTe POKICHUS HECKOJBKUX Y€JI0-
BEK, U BbI XOTHTE Pa3paboTaTh MPOTPaMMY, C TOMOIIBIO KOTOPOI MOKHO
HaXOJINUTD JIEHb POXKACHUS TOTO WU WHOTO YeJaoBeka. B Takoir mporpam-
M€ MOKHO MCIIOJIb30BATh CIIMCOK, 3JIEMEHTBI KOTOPOTO — JIaThl POKIECHMSI.
Tak KaK K 3HAUCHWUIO KOHKPETHOTO BJIEMEHTA CITUCKA MOKHO 0OPAaTHTHCSI
10 ero Homepy (MH/IEKCY ), TO /711 BBIBOJIA HAa 9KPaH /IHS POXKIACHUS HYXK-
HOTO BaM YeJIOBeKa HeOOXOIMMO 3HATh COOTBETCTBYIOIIHIT HOMEp. ITO He-
yIO6HO. DTOT HEJOCTATOK YCTPAHSIETCST, €CJIU JIJISI XPAHEHUST JIAT UCIIOJIb-
30BaTh APYTYIO CTPYKTYPY AAaHHBIX — cJIOBaph (dict).

DJIEMEHTBI CIOBAPST COCTOSIT U3 JIBYX KOMITOHEHTOB. [lepBbIii Ha3bIBa-
€TCsT «KJII0U», BTOPOil — «3HaueHue». AHasoramu cioBapst Python sisisi-
I0TCS Pa3JINYHbIE «KU3HEHHBIE» CI0BapH (TOJIKOBbBIE, opdorpaduieckie,
JIMHTBUCTUYECKHE). B HUX KITFOUOM SIBJISIETCST CJIOBO-3ar0JIOBOK CTAThH, @
3HAUEHMEM — CcaMa CTaThbst. J[Jis1 TOro 4TOObI TTONYYUTh JOCTYIT K CTAThE,
HEOOXOINMO YKa3aTh CJIOBO-KJIFOY.

ITpocreiitiue puMepbl HHOOPMAITUH, KOTOPYIO B TIpOrpaMme ya100HO
XPaHUTDb B BU€ CJOBapA:

* 1M YeJIOBEKa U JIaTa eTo IHA POKICHUS;
* HOMep aBuapelica v adporopT Ha3HAYCHUS;
* Ha3BaHWUe rocy/1apCcTBa M €ro CTOJIUIA

U, KOHEYHO, CJIOBAPb B IIPSIMOM CMBbICJIE CJIOBA, HAITPUMED PYCCKO-aHTJIIHIi-
CKUI1, B KOTOPOM KaKIOMY PYCCKOMY CJIOBY (KJIIOUY) COOTBETCTBYET €T0
AHTJIMICKUH aHayIor (MJIM aHAJIOTH ).

Kimiouom B cioape Python mosket 6biTh 11060i1 TaK HA3bIBAEMBbIiT «He-
U3MEHSIEMBII TUIT» JAHHBIX, K KOTOPOMY OTHOCUTCS YHCJIO, CUMBOJIbHAS
CTPOKa WK KOpTesk (Hen3MeHsieMblil Habop 3HaYeHMil).
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14.2. Co3paHue cnoBaps

Co3ath cI0Bapb MOKHO HECKOJIBKIUMHE CIIOCOOAMIL.
Ecau na MoMeHT Harucanust IporpaMMbl U3BECTHBI BCE 3JIEMEHTBI CJIO-
Bapsi, TO TOCJIETHUI CO3/IaeTCsI TaK:

<Mt cyoBapst> = {<wkypou 1>: <sHaueHme 1>, {<wxymoy 2>: <3HaueHMe 2>, ...}

O6patute BHUMaHNE Ha PUTYPHBIE CKOOKH — UMEHHO € UX MOMOIIBIO
OIIpe/IesISIeTCS CI0BAPD.

[IpuBesieM mpuMep ¢ HECKOJIbKUMM YCJOBHBIMU 3JieMeHTaMM (MX
CTPYKTYypa: «<HOMEp aBuaperica : adporopT Ha3HAYCHUS» )

R = {'J6553': 'Coum', 'HOT381': 'Caukr-lleTepbypr', 'OP181':
'Bonrorpan', 'IOP157': 'KpacHomap'}

KOI‘I[B. THII BCEX KJII0Ye — CTpOKOBbIﬁ 1 OHHU HE COAEPKaAT HpO6e]IOB, TO
UL CO3/1aHuA CJI0Bapsa leO6HO HCIIOJIb30BaTb (byHKIII/IIO dict (). B arom
cJIydae K041 MOKHO YKa3bIBaTb 6e3 KaBbIYeK:

R = dict (IJ16553 = '"Coum', KWT381 = 'Cauxkr-IlleTepbypr', IOP181 =
'Bosirorpan', IOP157 = 'KpacrHomap')

Buro, 4TO He MCTIOMB3YIOTCS U (UTypHbIE CKOOKU U 3aMUChIBAIOTCS
3HAKU PABEHCTBA, a HE JIBOCTOYNS.

Jl06aBUTH 3JIEMEHT B y3Ke CYIIECTBYIOMUIT CJIOBAPh MOXKHO, YKa3aB HO-
BBIIl KJTIOY ¥ HOBOE 3HAYEHUE B BUJIC:

R['AB1234'] = 'CypryT'

Ecau ipr aTOM yKazaTh yiKe CylecTBYIONIMH KJII04, COOTBETCTBYIOIee
eMy 3HaueHue OyJIeT U3MEHEHO Ha HOBOE.

Ecau xe Bce ajleMeHTBI CI0Baps CTAHOBSITCSI U3BECTHBIMU B XOJI€ BbI-
TOJTHEHUST TTPOTpPaMMbl (C MCIOJIb30BAHUEM MHCTPYKINUM input () WIN
1ocJie PacyeToB), TO CHavasla Hajlo OIKcaTh CJI0Baphb Kak MyCTOI:

D = {}

a3aTeM J00aBJIATh B HETO 3HAUEHMUSI TaK, KaK YyTh BbIIIE OBLIO 106aBJIEHO
3HaueHue 'CyprytT’'.
[Ipn 3TOM MOKHO MCTIOJIB30BATh MHCTPYKITHIO TIUKJIA!
for k in range(..):
k1l = input ('BBemmTe KJIOY OUEPEOHOI'O BJIEMEHTAa cJjoBaps')

zn = input ('BeBemuTe 3HaAUYEHME OUEPEeIHOIT'O 3JIEMEHTa cJioBaps')
R[k1l] = zn
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14.3. OOpaLlieHue K oTaeNIbHOMY
3/1IeMEeHTY cJioBap9

Ecau co3nmath cioBaps:

S1 = {'cat': 'womxa', 'dog': 'coBaxa', 'bird': 'mmmua', 'mouse': 'mems'}

U BBIBECTHU €TI0 Ha dKpaH C IMOMOIIbIO MHCTPYKIUU print (), TO MOKHO
VBU/IETD, YTO IIOCJIEOBATEIBHOCTD BbIBO/IA ITAP «KJIIOY : 3HAUEHUE» HE CO-
BIIaJIaeT ¢ TeM, Kak OHU ObLIN YKa3aHbl [IPU CO3LaHUMN:

{'dog': 'cobaka', 'mouse': 'mpmp', 'cat': 'komxa', 'bird': 'nTuua'}

Jlesio B TOM, 4TO B cjioBape abCOIOTHO HE BasKEH MOPSIIOK T1ap, U WH-
teprperatop Python BeiBoguT ux B ciydaitnoM mopsiiike. Torma Kak xe
MOJIYUYUTD JIOCTYI K OIpPE/eJIEHHOMY 2JIEMEHTY CJIOBaps, €cJu WHEKca-
Mg He BO3MOKHA B npuHIituie? OTBeT: B cJI0Bape J0CTYI K 3HAYCHUSM
OCYIIECTBJISIETCS IO KITI0YaM, KOTOPbIE 3aKJII0YAI0TCS B KBa[PATHbIE CKOO-
Ku (110 AHAJIOTHH C HOMEPAMU CMBOJIOB CTPOK U MHIEKCAMU CIIUCKOB)':

print (R['OT381']) #BynmeT BHBEIEHO: CaHkT-lleTepbypT
if S1['mpmb'] =

Kimou a/1eMeHTOB 10JKeH ObITh YHUKAJIbHBIM 110 OTHOLIEHUIO K JIPY-
rum. Ec/im k1104 B c10Bape HOBTOpseTcs, TO Oy/1eT UCI0Ib30BaHO TO 3Ha-
YeHMe C JaHHBIM KJLI0Y0M, KOTOpOoe OJIMsKe K KOHILY cJoBaps (IIpU ero xpa-
HEHUM B IaMATH KOMIIbIOTEpa).

Buumanue! Vcroab3oBanue HeCyLECTBYIOLIEr0 K/II0Ya IPUBE/ET K 110~
SABJIEHMIO coobenus 00 ommubke. Bo nsbexanue sToro ciaeayer Ipeasa-
PUTEIBHO IIPOBEPUTH, UMEETCs JIU B CJIOBAPE HYKHbIH KJIIOY, C IIOMOLLbIO
olepaTopa IIPOBEPKY IIPHHA/IEKHOCTH in:

if 'IP157' in R: #llpoBepseTCca KOHKPETHBIM KJLOU
print (R[{'OP157'])

k1 = input ('Beemure xjmoud ')
if k1 in R: #llpoBepseTcsa NepeMeHHas—KJIIoY

! TloaToMy roBOpSIT, 4TO CIOBaph — 9TO HEYMOPSNOUEHHBIH HAGOD IEMEHTOB, B KOTOPOM

JIOCTYII K 3JIEMEHTY BBIIOJIHAETCS 110 KJouy. CJI0BO «HEYIIOPsI/IOUEHHBII» B 3TOM OIIpe-
JleJIeHU TOBOPHUT O TOM, YTO MOPSIZIOK 9JIEMEHTOB B CJIOBape HUKAK He 3ajIaH, OH Olpejie-
JIIeTCsl BHYTPEHHUMU MeXaHU3MaMK XPaHeHUs JaHHBIX CUCTEMOI ITPOrPpaMMUPOBAHUSL.
[ToaToMy cOpTHPOBKY €JIOBaps BBITIOJHUTH HEBO3MOKHO. HeBO3MOKHO Takke yKa3aTh
JIJIs KAKOTO-TO 3JIEMEHTA ero coce/ieil (IIPeblY NI U CIIe/Ly IOl 31eMEHTBI)
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14.4. Nepebop 3neMeHTOB
cyioBaps

[Tepe6Gop kirodeil BceX 9J1eMEHTOB CJIOBapsi A IPOBOAUTCS C TIOMOILBIO Ta-
KOM MHCTPYKIMU for:

for k1 in A:

Hampumep, BBIBOI HA 9KpaH BCeX Map «KJOY U 3HAYeHNEe» MOKHO TTPO-
BECTH CIEAYIONTIM 00pPa3oM:

for k1 in A:
print (kl, A[kl])

14.5. HekoToOpble apyrue
cpeacTBa osiqa padoThbl
CO crnioBapsamMmu

Bup ®opmar KommeHTapwui

Bo3Bpalaet KonmyecTso
len() OyHkuna | len (<umsg coroBaps>) pauy

3/1EMEHTOB C/I0Baps

Bo3BpallaeT cnucok Kntoyen
keys () OyHkuma | keys (<ums cioBaps>) pat

cnosapsa

Bo3BpallyaeT cnMcok 3HayeHui
values () | OyHKumA values (<muMms cioBaps>) pauy

cnosaps

Ypanaet anemeHT cnoBaps no
del Onepatop |del <mmscroBaps> [<kiou>] A p

€ero Kiouy

Ypanaet Bce 3HaueHUs 13
clear () MeTop <mmMsa cjoBaps>.clear () A

cnoBaps

KoHTpoOnbHbIE BONPOCHI

1. B dem npuHIummazbHOe OTIUYUE CIOBAPS OT CIIACKA?

2. Yro mpeacTaBisioT coO0l aeMeHThI cioBapsi? Kak HasbiBaercst
KasK/asl 4acTh djieMeHTa?

Kak co3marb ciioBapb U3 U3BECTHBIX 2JIEMEHTOB?

Kak cozgarp mmycToii cioBapb?

Kak 106aBUTH 9J1EMEHT B CJIOBAph?

Kak 06paTUThCST K 9JIEMEHTY CJIOBAPS?

Kak mepeGpath Bce KJItoun caoBapsi?

N Gas®
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8. Kak mosyunTh crimcok Bcex kiodeit cioBapsa? Bcex ero snaue-
HUi?

3apaHusa

1. Paspabotaiite mporpamMmy, B KOTOPOii KCIIOJIb3yeTCs CJI0BAPh € Ha-
3BAHUSIMMU PSiJIa TOCYIAPCTB U UX crosiutiamu. [Iporpamma gosxHa
obecrieynBaTh:

1) BBIBOJI CTOJIMIIBI 33/JAHHOTO FOCY/IaPCTBA,;
2) BBIBOJI TOCY/IAPCTBA, CTOJIUIIEN KOTOPOTO SIBJISIETCS 3a/[aHHbII
TOPO/I.
Ecsn 3aganHoro rocyiapcTBa WM TOpojia B CI0Bape HeT, Ha 9KpaH
JIOJIKHO BBIBOJUTHCA COOTBETCTBYIONIEE cooblenue.

2. PaspaGoraiite mporpamMMmy, B KOTODPOii MCIOJIb3YETCS CJIOBaph
C IAaHHBIMHU O KOJIMYECTBE YUAIUXCSI B MECSATH PA3HBIX KJaccax
(1a, 16, 26, 6au . 1.). [IporpamMmma JOJIZKHA BBIBOAUTD YHCIEHHOCTh
YUAIUXCsT B HEKOTOPOM KJIacce.

3. PaspaGoraiite mporpaMmy, B KOTOPOH WCIIOJb3YETCST CIOBAPb,
YIOMSTHYTBII B TIPEABIIYIIEM 3a/laHUN, KOTOPasi JI0JKHA YUECTh
CTIeIyIoNIe UBMEHEHUST B TITKOJIE:

* B TpEX KJaccax U3MEHUJIOCh KOJIMYECTBO yUaIINXCST;
* B IITKOJIE TIOSIBUJTMCH JIBA HOBBIX KJIACCA;
* B IIKOJIE pachOPMHUPOBAJIH OJIUH U3 KITACCOB.

[Tocse BHECeHNS M3MEHEHUH MpOrpaMMa TOJIKHA:
1) ompeznesuth 001IIEE KOTUIECTBO YUAIIUXCS;
2) BBIBECTH COIEP;KIMOE CJI0BAPS HA AKPAH B BUJIE:

la 24
16 22
1la 20

14.6. YacTOTHbIN CNnoBapb

OpHoll U3 3a71a4, IPU PEIIEHUN KOTOPBIX B MPOrPAMMaxX HCIOJb3YETCsI
CJIOBAPb, SIBJISIETCS 3ajla4a OIPe/IeJIeHUsT 4acTOThI (KOJMYECTBA) BXOXK/IE-
HUI HEKOTOPOTO 3JIEMEHTA B HEKOTOPBIH HAGOP, HAIIPUMED KOJIUUIECTBA
KasKI0i OYKBbI, KasKI0I'0 CJI0BA WJIM KaxK /{01 UQPbI B TEKCTE.
PaspaboTaem mporpamMmy st CO3JAHUS CJIOBapsi, B KOTOPOM Oyuer
pejicTaBieHa MHOOPMAIIUS O YaCTOTE BXOXKIEHUST B TEKCT KaKIOH OYK-
BbI U 11pobesia. ByieM cuutarh, 4TO APYrux CUMBOJIOB B TeKCTe HeT. [Tapa
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«KJIIOY : 3Ha4YEHHEe» 6leeT HNMETH B CJIOBap€ BUJ[ «CUMBOJI : HaCTOTa 3TOTO
CHUMBOJIa».
O61ua§1 CXeMa ITporpaMMbl pelieHu:A 3a/la4m:

BBecTu TexcT
Coz3pmaTh HNyCTOM CJOBapb
JJ1a Kaxngoro CuMMBOJIa B TeKCTe:
ecJiM CUMMBOJI €CThb B CJlOBape:
YBEJIMYUTHL Ha 1 BHaueHMe IJigd 2TOTO0 CUMBOJIA

nHade:
no6aBUTbL B CJIOBaphb HOBLIM BJIEMEHT
C KJIOUOM — TeKyllMM CVMBOJIOM M CO 3Ha4YeHMEM, PaBHEBEM 1

COOTBETCTByIOH_[aH IporpamMma:

#BBOn TekcTa

text = input ('BBemuTe Texct ')
#CosmaHMe ¥ BanoJIHEHME CJIOBApPS
D = {}

for ¢ in text:
if ¢ in D:
D[(c] = D[c] + 1
else:
Dic] =1
#BHIBOL CJlOBaps
for k in D:
print(k, D[k])

3agaHue

Paspaboraiite mporpaMMy, B KOTOPOIi CO3[a€eTCst CI0Baph ¢ HH(pOpMa-
11eil 0 YacToTe BXOK/IEHUS B TEKCT KaKI0W TTUMPHI.

14.7. CnoBapu CO 3HAYEHUAMM
Pa3HbIX TUMOB

B oxHOM ciioBape MOJKHO HCIIOJIB30BAaTh KAK KJIIOUM, TaK W 3HAYEHUS
pasHbIX TUIOB. Ho ecyin coBapu 1mepBOro TUIIA UCIIOJIB3YIOTCS PEKO,
TO CJIOBAPH CO 3HAYEHWSIMHU PAa3HBIX TUIOB JOCTATOYHO PACIPOCTpaHe-
Hbl. Kak npaBuiio, B TAaKUX CJIOBAPSIX XPAHUTCST MHGOPMAIIUS O Pa3HBIX
XapaKTEePUCTUKAX KaKUX-TO 06BEKTOB (KHUT, (hyTOOMBHBIX KIyOOB, JITO-
JIell, TOCYIAPCTB U T. 11.), HAPUMED JIJIst KHUT — uHdopMaiust 06 aBTope
(cTpoka), HazBaHUU (CTPOKA), U3ATEIbCTBE (CTPOKA), KOJIMYECTBE CTPa-
Hu1l (411C10), Toze Bbimycka (uncao). CoOTBETCTBYIOUIMIA cI0Baph Oyaer
UMETb BUI
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kniga = {'HaszspaHme': 'Vudbopmartmka', 'ABTOop': 'VBaHom II. A.',
'M3o-Bo': 'BuT m Gawmt', 'Obwem': 214, 'Tom msmauumsa': 2015}

Takue coBapu y00HO UCIIOIB30BATh B KAUECTBE 3JIEMEHTOB JIPYTOTO
croBapst. Hanpumep, n3 cioBapeii Ha KaKIyl0 KHUTY

knigal = {'HasBaHme': '...', '"ABTOpP': '...', 'UBm-Bo': '..."',
'O6wpem': '...', 'Tom wmsmaHusa': '...'}

kniga2 = {'HasBaHme': '...', '"ABTOP': '...', '"UBm-Bo': '..."',
'O6wpem': '...', 'Tom wmsmanHusa': '...'}

RHDKHOCOCTaBHTbTaKOﬁCHOBapH
Knigi= {'<waszBamme 1-it xmpmoe>': knigal, <masBamme 2-i1 kmvmve>: kniga2, ...)°

[TosrydeHHBII «CTOBaph W3 CJIOBapeil» MOKHO pPaccMaTpUBaTh Kak
npocreiinnyto 6asy AaHHBIX®, ¢ HCIIOJB30BaHUEM KOTOPOIT MOKHO PellaTh
pasJInIHbIE 3a/[AUH:

1) mowuck aBTOpa KHUTH 1O ee Ha3BaHUIO;

2) nouck KHUTH (KHWT) TI0 (haMUJTUU aBTOPA,;

3) ompeneseHre KOJIMUECTBA KHUT, M3JIAHHBIX B TOM WJITM WHOM M371a-
TEJThCTBE;

4) ompenesieHre KOJIMYECTBA KHUT, U3/JaHHBIX B TOM WJTH TOLY,

N T. II

HpI/IBelIeM IIpOrpaMMbl peleHusd TPeX IePBbIX 3a/1a4.
1)
knigal ={...}
kniga2 ={...}

Knigi = {...}

nazv = input ('BeBemuTe HaszBaHMe KHuUTU ')
if nazv in Knigi:
for k1l in Knigi:
if k1 == nazv:
print ('ABTop sToi kHMIM', Knigi[kl]['ABTOp'l])
else:
print ("KM Cc TakuM Has3BaHMeM B 0Oas3e IaHHHEX HeT')

Ob6paTuTe BHUMaHUE Ha 3al1Ch Knigi [key] [ 'AsTop']. B ee ocoben-
HOCTSIX Pa3bepuTech CaMOCTOSTEIBHO.

2 B npusesieHHOM BapuanTe Ha3BaHue KHUIM [IPEICTABIEHO ABAXK/bL — KaK KJIIOY U Kak
OJIVIH U3 9JIEMEHTOB «BHYTPEHHUX» cJIoBapeil. MOXKHO BO «BHYTPEHHUX» CJIOBapsIX Ha-
3BaHMUe He UCIIOJIb30BATh

3 B Python umelotcst clienuasbHble BO3MOKHOCTHU /st paboThbl ¢ GazsaMu JIaHHbIX.
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2)

#0nmcaHue cyoBapein

av = input ('BBemuTe dammnmo aBTOopa ')
for k1 in Knigi:
if Knigi[kl] ['ABTOpP'] == av:
#Vubopmals O KHUTE
print (kl, Knigi[kl]['VB3n-Bo']l, Knigi[kl]['OGmweMm'],
Knigi[kl] ['Ton msmauusa'])
3)
#OnmucaHmue croBapen
izd = input ('BeBemure HaszBaHME M3JaTeJbLCTBA ')
k = 0 #JckoMoOe KOJIMYECTBO
for k1l in Knigi:
if Knigi[kl]['Msm-BOo'] == izd:
k=k + 1
print (k)

KoHTpOnbHbIE BONPOCHI

1. B kakux ciaydasx B CJOBapsX UCIOJb3YIOTCS 3HAYEHUS PA3HOTO
Tuma?

2. Kax ¢ 1oMOIIbIO cI0Baps CMOZEIMPOBATh POCTEiIyTo 6asy jaaH-
HBIX, COJIEPKAIILYIO HHMOPMAIIIIO O PA3JUYHBIX XaPAKTEPUCTUKAX
HEKOTOPBIX 0OBEKTOB?

3agaHue

Paspaboraiite 7 mporpaMm, B KOTOPBIX HCHOJIb3yeTCs1 HHGOPMAIH O
psizie TocynapctB EBpornibl 1 A3uu: HazBaHue, CTOJINIA, YaCTh CBETA, YHC-
JIEHHOCTD HacesJeHust (MJIH YeJl.) W TIIOIAh TEPPUTOPUH (THIC. KB, KM).
[TporpaMMbI IOJKHBI PeniaTh CIEAYIONIIe 3aaun:

1) ompenenenue CTOTUITHI IO HA3BAHUIO TOCYAPCTBA;

2) ompeneseHre Ha3BaHUS TOCYAAPCTBA TI0 TOPOJLY-CTOJHIIE;

3) BBIBOJ Beelt mH(MOPMAINH O 33/IaHHOM TOCY/IaPCTBE;

4) BBIBOJ| HA3BAaHUM BCEX CTPaH, PACIIONOKEHHBIX B 33/laHHON 4acTH
CBETa;

5) pacuer IJIOTHOCTU HaceseHus (B ThIC. 4esl. Ha 1 KB. KM) JIJIsT KakK-
JIOTO TOCYIapPCTBA;

6) ompeneneHre KOJUIECTBA TOCYIAPCTB, PACTIONIOKEHHBIX B 3a/IaH-
HOU 9aCTHU CBETA;

7) pacuer o01Ieil MIOIaI1 TOCYAaPCTB, PACIIONOKEHHBIX B 33[aHHON
JacTH CBETA.
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15.1. O6GLwume BONpOCHI

Bawm, koneuno, 3HakomMo noHsitue «daitny. DaiiyioM sSBISeTCsT TOKYMEHT
TEKCTOBOTO pefakropa Microsoft Word, usobpaskenue, co3anioe B rpa-
dbuyeckom pezpakrope, npesenranus Microsoft Power Point u T. 1. U3
MHOeCTBa PallIoB COCTOUT CHCTEMA TIPOTPAMMUPOBaHus s3bika Python.
To ecTb Tak Ha3bBIBAIOT HEKOTOPYIO NH(MOPMAIIMIO, 3AIIUCAHHYIO HA HOCH-
tese (qucke, daemke win ap.). C gpyroii croponsl, dhaiin — 910 061acTh
Ha HOCUTeJIe ¢ aToi nHdopMalmeii, KOTOpoil IPUCBOEHO UMSL.

A 3aueM (haiisbl HYKHBI TPU paspaboTke TiporpamMM Ha sizbike Python
(u e TOJIBK0)? B riiaBe 12 roBopuiioch, 4to yA0OHBIM CPEACTBOM Xpa-
Henus uHdopmanuu ApigioTes cnucku. Ho npu Takom Xxpanennu ona
JOCTYIIHA TOJIBKO B JIAHHOH, OTAe/abHON nporpamme. Korzga ke HyKHO
MCIOJIb30BATh O/IHY U Ty ke nHdopManuio (1epeyeHb TOBAPOB U UX Xa-
PaKTEPUCTUKH, CIIUCOK (PaMUIMHI U T. I1.) B Pa3HBbIX IIPOrpaMMax, Jiydliie
COXPaHUTh €€ B OT/eJbHOM (hailie 1 Tpu HeOOXOAUMOCTHU TIOAKIIOYATH
ATOT (paiil K TOW WM MHOI TPOrpaMMe.

C TOYKH 3pEHUsI IIPOrPAMMICTa, (haiiiibl ObIBAIOT IBYX THUIIOB:

1) TekcTOBbBIE, KOTOPBIE COJEPIKAT TEKCT, PasOUTHIN Ha CTPOKH;

2) IABOWYHBIE, B KOTOPBIX MOTYT CO/EPKATHCSI JIIOOBIE TaHHBIE U JTHO-
Oble KOzibI 6e3 OTpaHMYEHUIT; B IBOMYHBIX (halitax XpaHITCs pu-
CYHKH, 3BYKH, BUACODUIBMBI U T. JI.

Mboi GyzeM paboTaTh TOJIBKO € TEKCTOBBIMU (halltaMu.

Pabora ¢ daiisom B 1mporpamme Ha s3bike Python Bkiodaer Tpu oc-
HOBHBIX 3Tara.

CHauasia Hajlo OTKPBITH (haiiy, TO €CTh CHeJaaTh ero JOCTYITHBIM JJIst
nporpammbl. Ecii (haiis He OTKPBIT, TO MporpaMMa He MOJKeT K HeMy 00-
paratbest. [Tpu oTkpbiTHY (hailia yKa3bBaoT peskuM paboTsi ¢ HuM. Kor-
na (ails OTKPHIT (IOCTYIIEH), MPOTPAMMA BBITIOJIHSIET BCE HEOOXOIUMbIE
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omeparu ¢ HuM. [Tociie 5TOro Hy;KHO 3aKPBITH (haii, To ecTh 0OCBOOOINUTH
€T0, PAa30PBAaTh CBA3b C MPOTPaMMOii. IMEHHO ITpH 3aKPBITUH BCE TIOCTE]I-
HUe M3MEHEHWs, CleJlaHHble MMPOrpaMMoiil B haiijie, 3alMChIBAIOTCS HA
IVICK WJTA IPYTOI HOCUTENb MH(DOPMAIIH.

OrtkpbiTie (aiijia TPOBOANTCS ¢ TIOMOIIBIO HHCTPYKIHH' open (). Ee
opmar:

<mmMs QarsioBOy HNepeMeHHOIr> = open (<ums ¢Qarna>, <pPexuM OTKPBITUSI>)

Te <ums QaroBolt mepeMeHHOI> — UM IIePEeMEHHOI, ¢ TTOMOIIBIO KO-
TOPOIi mporpaMMa GyIeT OCyLIeCTBIIATh CBA3b ¢ (aiinom (ailnoBoii me-
PEMEHHOM ); <pexwm orTkprTis> YKa3bIBAET, C KAKOMH I1eJIbI0 OTKPBIBACTCS
daiin; <mms  parima> — UMM UCTOJNb3yeMOTo (haiiia B KaBbIYKaX. JTOT
hailsn moszkeH HAXOMUTBCS B TIAIIKE, B KOTOPOI PACIOJIOKEeHA HCIOJB3YIO-
1ias ero mporpamma. Eciim aTo He Tak, TO B mapameTpe <mums ¢asia> yKa-
3bIBAETCS TIOJHBIN UM OTHOCUTENBHBIHN MyTh K (haiiry.

BosMoskHBIE PEKUMbI OTKPBITUS TEKCTOBBIX (DaiiioB 1 X 0603HaUeHNE
B MHCTPYKIIUK open () TIPUBEAEHBI B TAGIIHIIE:

Pexxum O603HaueHne

OTKpbITVE Ha YTeHne nHdopmaLmmn 13 paina. B onepaumoHHom
cucteme Windows aBnaeTca 3HaYeHMEM MO YMOYaHMIO

OTKpbITVE Ha 3an1cb MH$OpMaLmmn B Gpann

OTKpbITVE Ha flob6aBneHne nHpopmaLuy B KoHell daiina ‘a'
OTKpbITVE Ha YTeHME 1 3aNncb MHGOPMaLUn 'r+!
[Ipumepsr:

f = open ('monbann.txt"') #JICHIOJIB30BAH PEXMM OTKPBITMSA IO yMOJIUaHMIO
£f2 = open ('mombann2.txt', 'w')
input = open('cnucox', 'r')
fv = open('C:/TEMP/1.txt") #YKasaH MOJHEI NyTh K Ganry
fvl = open ('/®amnw/1l.csv', 'r') #YKazaH OTHOCUTEJIBHEIM NyTh K banity
fvl5 = open('../My/15.csv', 'r') #YkasaH OTHOCUTEJIbHHIM NyTh K baniry
file = open('data', 'r+'")

Buumanue! Ecom ipu otkpbiTun haiisia st 3a1McH yKa3aTh UM yoKe
cyuecTyomniero daia ¢ nabopMmalrei, To oHa Oyzaer yrepsina. Eciu
(haiina He cymiecTByeT — co37aeTCst HOBBIM.

Ecam daiis, KOTOpeIi OTKPBIBAETCS Ha UTE€HWE, He Hali/leH, BO3HUKAET
ormmnbKa.

Jls1 3akpeITHS aiiyia mpegHasHaYeH MeTo close (). [Ipumepsr:

U UVnn dyHKIIH.
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f.close()
input.close ()

rfe £ U input — uMeHa (haliJIoOBBIX TIepEMEHHbIX.

KoHTpOnbHbIE BONPOCHI

1. Yro takoe «aiiis»?
2. B kakux cirydasix 1eiecooOpaszHo MCHoIb30BaTh (hailibl Ipu pas-
paboTKe TporpamMm?

3. UYro takoe «daitsioBas nepemeHHas» ?
4. Kakwue ocHOBHBIE 3TaIlbl PaboThI ¢ (hailiaMul B IiporpamMmme?
5. Kakmne Bo3MOKHBI peKIMBI OTKPBITHS (haiiia?

15.2. 3anucb undbopmauun B pann

[l 3armcn nngopMmanuy B aiis NCroab3yeTcst MeTo write (). Hampu-
Mep, 3aMncaTh B TEKCTOBbBIN ailn ppasy «3apaBcTByiiTe, Mou!» MOKHO
TakK:

#0TkpEIBAEM QaMy Ha Balnchb

f = open(..., 'w'")

#SanmcuBaeM B HeI'O TeKCT

f.write ('3gpascrBynTe, Juomm!')

#Ecau OoJblle HMYEI'O 3alMCHBATLCS He OyIeT — HAIOo BaKPHTb daiii

f.close()

IJi€ BMECTO . . . JIOJUKHO OBITh YKa3aHO uMst (hailia B KaBblUKax.
[TpuBeem ellle HECKOIBKO IIPUMEPOB IIPOTPAMM, B KOTOPBIX IIPOKUCXO-
JIUT 3aruch nugopmanuu B (ait.

Ipumep 1. 3annch CTPOKH, 3HAUEHUE KOTOPOI 3a/1a€TCS B XOJI€ BBITIOJ-
HEHUS TIPOTPAMMBI:
f = open(..., 'w')
s = input ('3ananTe cTpoky ')
f.write(s)
f.close()

IIpumep 2. 3anuck Beex uncen ot 1 10 100 ¢ mpoGeIoM MeKIy HUMMU:

f =open(..., 'w'")

for n in range(l, 101):
f.write(str(n), "' ")

f.close()

3nech GYHKIMSA str UCHOJB3YETCS MOTOMY, 4TO (hailyl — TEeKCTOBbII
(TmocJIe10BaTENIbHOCTD CUMBOJIOB), & TIEPEMEHHAS n — YHUCJIO.
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Ilpumep 3. 3anuch Bcex CHMBOJIOB 33JIaHHON CTPOKHU:

s = input ('3amanTe cTpoky ')

f =open(..., 'w'")

for nom in range(len(s)): #PaccMaTprBaeM BCe HOMEpPa CYMBOJIOB CTPOKM S
f.write (s[nom])

f.close()

niamn

s = input ('3amarTe cTpoky ')

f =open(..., 'w'")

for sim in s: #PaccMaTpMBaeM BCE CUMMBOJIEL CTPOKM S
f.write (sim)

f.close()

IIpumep 4. 3anuch Tekcra, KOTOPBIN Tpy uyreHnu (aiiia 6yger nmMeTh
BUJL:

3OpaBCTBYUTE,
Jonm !

[Iporpamma?
f = open(..., 'w'")

f.write ('3mpaecTByiiTe,' + '\n')
f.write ("moou!' + '\n')
f.close()

WK, KOpoye:

f =open(..., 'w'")

f.write ('3gpascTByiiTe, \n')
f.write ("smomm!\n")
f.close()

3/ech B CTPOKY BBIBOJIA B (hailsi BKIIOUEH YIIPABJISIONIMUN TapaMeTp
"\n"', COOTBETCTBYIOIIMII CHMBOJIY [IEPEXO/Ia HA CIIEAYIONLY0 CTPOKY. O0-
paTM BHUMaHME Ha TO, YTO BO BTOPOM BapHaHTE IIPOTPaMMbI IIE€PE 9TUM
mapameTpoM mpodeJioB HeT.

IIpumep 5. 3anuch KaKIOTO CUMBOJIA 33JJAHHON CTPOKM Ha OT/EJIbHOM
cTpoke (paiiia:

s = input ('3amanTe cTpoky ')

f = open(..., 'w'")

for nom in range(len(s)):
f.write(s[nom] + '\n'")

f.close()

2 CDafIIIbI, CO3/[aHHbI€ B PE3yJabTaTe BbIITOJTHEHU S ITON 1 TIocae[yIonux nmporpamMmm, moHa-

NOOSTCS VIS PELIeHNs 3a/1a4, PACCMOTPEHHbIX Jiajiee B myHKTe 15.3.
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nin
s = input ('3amanTe cTpoky ')
f =open(..., 'w'")
for sim in s:
f.write(sim + '\n"'")
f.close()

IHpumep 6. 3anuch kaxporo us uncen ot 1 1o 10 Ha oTrenbHOM cTpOKe
(aiina:

f =open(..., 'w'")

for m in range (1, 11): #m - 3anuceBaeMsle uMcia
f.write(str(m) + '\n')

f.close()

Ipumep 7. 3amuch KaxxaoTo 2JIeMeHTa 3a[aHHOTO CITHCKA U3 3HaUYeHWH
CTPOKOBOTO TUTIA HA OT/IEIHbHON CTPOKe (haiiia:

sp = [...] #3amaHHEDL CHOMCOK

f = open(..., 'w')

for i in len(sp):
f.write(sp[i] + '\n')

f.close()

MosHo paccMaTpuBaTb HE MHAEKCbI 9JIEMEHTOB CIIMCKa, a UX 3HAYECHUWA:

sp = [...]

f = open(..., 'w'")

for el in sp:
f.write(el + '"\n')

f.close()

YkaskeMm Takike Ha TO, UTO B Python HMeeTCda BO3MOKHOCTD 3aIIiCaTh B
(bai/’m BC€ 2JIEMEHTDI CIIMCKA C IIOMOIIbIO MeTo/la writelines ():

sp = [...]

f =open(..., 'w'")
f.writelines (sp)
f.close()

IIpumep 8. 3amuch Kaxgoro us 10 3aganublX HazBaHUil (HyTOOJBHBIX
k1y0OB Ha OTAEIBHOI CTPOKe (paiia:

f =open(..., 'w'")
for k in range(10):
#BBOIO OuUepemHOTO HABBAHUSA
club = input ('BBemure Has3BaHue kiyba ')
#3anuce ero B dann
f.write(club + '"\n")
f.close()
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3apauuv ong pa3pabdboTku nporpaMmm

1.

Jlana cTpoka CMMBOJIOB. 3alucaTh KasK/bli ee CUMBOJI, HAUMHAS C
TTOCTIETHETO, B OT/IEJIBHOM CTPOKE TEKCTOBOTO (haiia.

[TomyunTd 1 3anucatb B Baiisr 15 caydailHbIX 1eJIbIX YUCes U3 NH-
tepsaia [50, 100]. Criucok He UCTIOIB30BATD.

3ammcaTh B TeKCTOBBIN (haitn kBazgpaTet uncesn ot 1 1o 10 (xaxaprit
Ha 0T/ IbHOM cTpoke). CIIHCOK He MCITOIb30BaTh.

[lansr 10 HazBarmii ropo10B. 3amrcaTh UX B TEKCTOBBIN (aiisr (Kask-
Jl0e Ha3BaHue Ha OT/IETbHOU cTpoke). CIIUCOK He MCIOJb30BATb.
Nmeetcs cricok u3 20 gmces, cpein KOTOPBIX €CTh OTPUTIATETh-
Hble. 3alncaTh Kak/10e OTPUIATEIbHOE YUCJI0 Ha OTAETBHO CTPO-
Ke TekcToBoro aiima. /[omoMHUTENbHBIN CITUCOK HE MCIOJIH30-
BaTh.

Hauunas monck ¢ yncaa 1000, maittu mepBbie 10 mpocThIX Umcesn
(cM. riaBy 9) ¥ 3anmucarb Kak/oe U3 HUX Ha OT/EJIbHON CTPOKe
TekcToBOTO (hatina. CIMCOK He UCTOIb30BaTh.

Paspaboraiite Takske IporpamMMy, KOTOpast TpoBepsieT 3HaHue Tab-
JIUIBI YMHOXKEHWS. B Hell Ha 9KpaH 1Mo ogHOMY BbIBOAsATCS 20 BO-
MIPOCOB THIIA:

UeMy paBHO HNpomseeneHme 5 by 4°?
[Tomb3oBaTenb MOIKEH BBECTU OTBET, KOTOprI?I 3allChIBA€TCA B

daiin. Muoxurenu (uncia 2, 3, ..., 9) 3aaioTcst caydaiiHbiM o6pa-
30M.

15.3. YteHmne nudpopmauun
n3 dbavna

[ YTeHNST CTPOKY TEKCTOBOTO (haiiia MCTIOIb3YeTCs METOZ readline ().
Hanpumep, mporpamma /i1 BBIBO/Ia Ha 9KPaH MMePBOH CTPOKH (aiijia, CBsI-
3aHHOTO ¢ (hailyIOBON TIepeMEHHON £, UMEeT BUJL:

f = open(..., 'r'")

#Umraem 1-10 CcTpoky Odaisa M 3anoMMHAEM e€e B IePEeMEeHHOM S
s = f.readline()

#lleyaTaeM 3HAUEHME [EPEMEHHON S

print(s)

Ecuit pazpabotaThb Takyio mporpaMMy JIJist BEIBOJIA HA 9KPAH [IBYX CTPOK
baiisia, cO3IAHHOTO IpU pelienun pumepa 4%

3

3J1ech 1 j1ajiee UMEIOTCsI B BUJLY IPUMEPBI, TIPUBE/IEHHbIE B IIyHKTE 15.2.
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#OTkpEIBaeM Qaitsl Ha dYTeHue

f = open(..., 'r'")

#Umraem 1-10 CTpPOKy O®alisa M 3anoMyMHAEM e€e B [NePEeMEeHHOM S
s = f.readline()

#lleyaTaeM 3HAUEHME [EPEMEHHON S

print(s)

#To xe, co 2-1 CTPOKOM

s = f.readline()

print(s)

#3akpeiBaeM dars

f.close()

1 BBITIOTHUTD €€, TO Pe3yabrat 6yaet (Kak u TpebOBATIOCH B YCIOBUH TIPH-
Mepa 4) Takum:

3O0paBCTBYUTE,
Juomm !

[Touemy Mex Ly IByMsI CTPOKAMHU, TPOYMTAHHBIMU U3 (haiiia, BBIBOIUT-
cs mmycras ctpoka? [leso B Tom, 4yTO TIpM 3anmmcH Tekcra B (paiia B KOHeI]
Ka K0l CTPOKM OBLJT 3alliCaH YIPaBJIAIONIMIA TapaMeTp '\n', COOTBETCT-
BYIOIIIUII CUMBOJIy Iepexojia Ha cJjeayiollyio ctpoky. [Toatomy mocie
BBIBOJIA TEPBOU CTPoKU ('3mpascTsyiire, ') TPOU3OIIET IMTEPEX0/ Ha
CJIEYIOIIYIO CTPOKY KpaHa. A COIrJIaCHO IpaBuaaM paboThl MHCTPYKIIUU
print (), ITOCJIe ee BBIMOJHEHUS TaK:Ke TIPOMCXOUT MEPEXOJL Ha CIIeyT0-

HLYIO CTPOKY.
[Moatomy, 4TOOBI MCKITIOUUTH BBIBOJ TYCTOH CTPOKH, CIEAyeT OO
BKJIIOYUTDb B MHCTPYKIHUIO print () Mapamerp end = '', IIpU KOTOPOM

rnepexo/ia Ha CJIEAYIOIIYO CTPOKY I1OCJIE€ BbIBO/Ia HE 6leeTZ

f = open(..., 'r'")

st = f.readline ()
#lleuaTaeM NEpPEMEHHY S
print(s, end = '")

s = f.readline ()
print(s, end = '")
f.close()

6O He BBIBOJMTH YIPABJISIONNIT mapaMerp (3T0 MOKHO C/esaTh, Uc-
MOJIb3YS CPe3 CTPOKH ):

f = open(..., 'r'")

s = f.readline()

#lleuaTaeM IEPEeMEeHHYI0 S, MCIOJb3ysS Ccpes
print(s[0: len(s) - 11)

s = f.readline()

print(s[0 : len(s) - 1])

f.close()
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Yupassgionuii mapamMerp \n MOXKHO TaKKe UCKJIIOUUTD U3 IIPOYNTAH-
HOI CTPOKM s C IIOMOIIbIO METOJIa rstrip (). ITOT METOJ yAaJseT KO-
HEYHBIE CUMBOJIBI CTPOKH (110 YMOJIYaHUIO — Mpoberbr). B Hatem ciryvae
METO/ I0JIKEH OBITH UCTTOTh30BAH C CUMBOJIOM-TTAPAMETPOM 'n'

f.readline ()
s.rstrip('n')

0
I

Pemmim errie psizi 3a1a4, B KOTOPBIX TIPOUCXOMUT UTeHME NHHOOPMAIIH
n3 aiia.

3adaua 1. BeiBecTn Ha 9KpaH Bee cTpoku (hailjia, CO3AaHHOr0 IPU pe-
nreHun puMepa 5. TTycThIX CTPOK MeXKIy HUME OBbITh He JIOJIKHO.

[Iporpamma
n=... #n — umMcyo CTpok B Odaiye
f = open(..., 'r'")
for k in range(n):
s = f.readline()
print(s, end = '")
f.close()
nJjan
n= ...
f = open(..., 'r'")
for k in range(n):
st = f.readline()
print (st[0 : len(st) - 11)
f.close()

3adaua 2. BoeiBecTn Ha 9KpaH Bce cTPoky (hailjia, CO3AaHHOrO IIPU pe-
nrenuu npumepa 6. ITycTbiX CTPOK MesKAy HUMK ObITh He JJOJIKHO.

IIporpamma

f = open(..., 'r'")

for k in range(10):
s = f.readline()
print(s, end = '")

f.close()

njim

f = open(..., 'r")

for k in range (10):
s = f.readline()
print(s[0 : len(s) - 11)

f.close()

4 MeTOJ_l rstrip () MOXeET 6])1Tb HUCIIOJIb30BAaH U B CJICAYIONINX 3a/ladaX.
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3adaua 3. Jlst chaiina, CO3MAHHOTO TIPY PENIEHUN TIPUMepa 7, BHIBECTH
Ha 9KPaH CTPOKY C 33JaHHBIM HOMepoM n. CITHCOK He MCI0JIb30BaTh.

TexcToBbIii (hailn HA3BIBAIOT «(aNIOM TTOCTE0BATETBHOTO JIOCTYTA K
MaHHBIM». DTO 3HAYUT, YTO JJIST TOTO, 4ToOBl TpounTaTh 100-¢ o cuery
3HaveHwue u3 daiira, Hy>KHO cHaYasIa TpoYuTaTh npeabayime 99. B czoeit
BHYTPEHHEH TaMsITH CHCTeMa XPAHUT TOJIOXKeHMe yKasaTesis ((aiisioBoro
Kypcopa), KOTOPBIH ompesiesisieT Tekyiiee Mecto B daiise. [Ipu oTkperTrm
baiiya ykasareab yCTaHABIMBAETCS B caMoe Havamo Qaiina, mpyu yTeHnn
CMeIaeTcs Ha TIO3UINIO, CIEAYIONIYIO 32 TPOUYNTAHHBIMY JaHHBIMI. Econ
HY’KHO TIOBTOPHTD UYTEHME ¢ Havasa ¢daiiia, Hy>KHO ero 3aKPBITh, a TOTOM
CHOBA OTKDBITb.

[ToaTomy n71a perreHus 3aa4M HA/IO TPOYUTATH, HO HE MCIOIb30BaTh
nepBbie (n — 1) CTPOK afisa, a 3aTeM MPOYNTATh ¥ BBIBECTH HA 9KPAH n-10
CTPOKY.

COOTBETCTByIOH_[a}I IporpamMmma:

n = int (input ('3anarrTe HOMep cTpoku odanna "))
f = open(..., 'r'")
for k in range(l, n):

s = f.readline() #llponnyckaeMm mnepBele (n - 1) cTpok
#UnTaeM CTPOKYy C HOMEPOM N M 3allOMMHAEM e€e B IIePEeMEHHOM S
s = f.readline()

#BriBOOUM ee
print (s) #YmpaBiswmero rnapaMerpa B KOHLE CTPOKM MOXHO HE MCKJIIOYATH
f.close()

3adaua 4. Bee crpoku daiiia, CO3MaHHOTO TIPU PellleHuy Ipumepa 7,
3aMucaTh B CIUCOK.

[Iporpamma:
sp = [] #3anoJsiHgeMelt CIOMCOK
f = open(..., 'r'")
n= ... #n — umMcyo CTPOK B Odaiiie
for k in range(n):
s = f.readline() #UmuTaem ouepenHyi CTPOKy daria
#11 B3anoMMHaAEeM ee B [I€PEMEHHOM s
sp.append(s[0 : len(s) - 1) #IoOaByiseM 3BHAUEHMUE S
#6e3 ynpaBigomero CKMMBOJIA
#B KaueCcTBe HOBOTO BJIEMEHTAa
#cnucka
f.close()

B Python umetorcst opuriHabHbIe BOSMOKHOCTH 3alUCATH BCE CTPO-
KU TEKCTOBOTO (haiiyia B CIUCOK. B 4acTHOCTH, 9TO MOXKHO C/IeJIaTh € TO-
MOIIbIO METOJIOB readlines () M strip (). HaHpI/IMep, I TIOJTyYEeHU ST
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CTIHCKA a, COCTOSIIIETO M3 BCEX CTPOK (haiiya, CBSI3aHHOTO B IIPOTPAMMeE C
(daiiIoBoii IepeMeHHON £, HEOOXOAMMO 3alHCATh:

a f.readlines ()

nian
a = [line.strip() for line in f]

EHKEOHHH OpHFHHaﬂbeﬁiCHOCO6 — OJHOBPEMEHHOE MCITOJIb30BaHNE
METO/IOB read () U split ():

a = f.read() .split()

[IepBorit MeTOM YnTAET BCe CTPOKU (haiima 1 IpeaCcTaBasgeT UX Kak OJHY
CTPOKY, @ BTOPOIA, yKe YITOMUHABIITUICA B T7iaBe 12, paszienser ee Ha uc-
XOJIHBIC YACTU W 3AITMCHIBACT UX TIO OTAEIBbHOCTH B CITUCOK.

Moskio Takxke 3anucaTb B CIIICOK BCe CJI0BA OJHO CTPOKU TEKCTOBOIO
baitma. [l aToro HaNMO:

1) mpouutarts 3Ty CTPOKY:
s = f.readline ()
2) TOJYYUTh CIIHICOK slova ee CJIOB:

slova = s.split()

Hanvuue nam oTcyTcTBUE YIPABJIAIONIETO CUMBOJIA B KOHIIE KasKIOTO
AJIEMEHTA CITMCKA BO BCEX TIEPEUNCAEHHBIX BApHAHTaX YCTAHOBUTE CaMO-
CTOATEJBHO.

Bo Bcex paccMOTpPEHHBIX 3a/1a4aX KOJTMYECTBO CTPOK YATAEMOTO TEKCTO-
Boro (aitia 66110 usBecTHO (2, n u 10). A ecau 910 He Tak? B 110106HBIX
CITyYasix JIJIst YTEHUS BCeX CTPOK MOXKHO UCTIOIH30BATh MHCTPYKITUIO ITUKJIA
for C IepeMeHHoI 11ine, COOTBETCTBYIOIIEN KAk 101 CTPOKe haiijia;

f = open(..., 'r'")
for line in f: #Insg BCcex CTPOkK uMTaeMoTo daria
s = line #3HadUeHMe CTPOKMU

Hampumep, mporpaMma 7T BEIBOJA Ha 9KPaH BCEX CTPOK (haiima Ge3
MyCTBIX CTPOK M€Ky HUMU UMeeT BUI:

f = open(..., 'r'")
for line in f:

s = line

print(s, end = '")
f.close()

nin (IIPU UCIIOJIb30BAaHUM Cpe3a):

f = open(..., 'r'")
for line in f:
s = line
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print(s[0 : len(s) - 1]) #BrelBOO CTPOKM Ha BSKpaH
#6e3 ynpaBgomero CKUMBOJIA
f.close()

MpumevyaHmne. MOXHO BMECTO NMEPEMEHHONM s MCMNOSIL30BATh NPU BbIBOAE U
OPYruxX AeNCTBUAX (CM. 3a0a4M HUXE) NEPEMEHHYIO 1ine.

3adaua 5. Bee crpoku daiisia, CO3MaHHOTO PU PelleHny TIprMepa 5,
3amnucath B Ipyroil (aiis. Cimcox He NCIoIb30BaTh.

[Iporpamma

f = open(..., 'r'") #OTkpEBaeM mMeonmiica Garnsa Ha UTeHune,
#a HOBHIZ Galsa — Ha 3aluch
file = open (<mms Qarna nmas zammucm>, 'w')
for line in f: #0719 BCex CTPOK MCXOOHOTO daiina:

s = line #3HaueHMEe OUepemHOM CTPOKU

file.write (s) #3anuceiBaeM B IOpyroi dan,

#B TOM uMCIie ¥ YNPABJISOIMIA CUMBOJ \N

f.close()

file.close ()

3adaua 6. Vicnionssyst (daiil, cO3maHHbIil IIPU PelleHuy IIprMepa 5,
OTIPe/IeJIUTh HOMEDP CTPOKH, B KOTOPOIi 3aITNCaH HEKOTOPBIN CIMBOJT sim.
[IpuHsTh, 4TO TaKOI CUMBOJ B (haiiie BcTpeuaeTcss poBHO ofuH pas. Crin-
COK He HCII0JIb30BaTh.

3a/iaua MOXKeT GBITh pellieHa PasHbIMU CIIOCOOAM.

MoKHO paccMOTpeTh Bce CTPOKH Gafiia, OIpeiessis TP 9TOM HOMED
Kakoi cTpoku. Ecain sHavenve B ctpoke (6€3 ydera mocie[Hero, ypas-
JISTIONIETO CHMBOJIA) COBIAAET C MCKOMBIM CHMBOJIOM, TO HOMED 9TOi
CTPOKH HY3KHO 3aITIOMHHTb.

CooTBeTCTBYIOIIAsT TPOTPAMMA:

sim = input ('3amarire cumBoy ')
f = open(..., 'r'")
nomer stroki = 0 #Texymnii HOMEpP CTpPoOKM odanna
# (ycroBHOE HauyajlbHOE BHadeHUe)
isk nomer = 0 #JICKOMEII HOMEP CTPOKMU
for line in f: #7189 KaXIoM CTpokM odaiina:
nomer stroki = nomer stroki + 1 #onpemensgeMm ee HoMep
s = line #1 3HaUYeHMe B CTPOKe

#CpaBHMBaeM 3HaueHME B CTpoKe 0es3 ynpabBJgiomero CUMBOJIA
#C MCKOMBIM CMMBOJIOM (MCIOJIB3YyeM cpes)

if s[0 : len(s) - 1] == sim: #BcTpeTmsCs MCKOMBIA CUMBOJI
#3anoMmHaeM HOMEp TeKyllel CTPOKM daria
isk nomer = nomer stroki

#BrIBOOVMM OTBET
print ('STOT CMMBOJI HaxXOOMTCA B CTPOKe HOMmep', isk nomer)
f.close()
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OnHako 910 €rocob HepaIMOHATBHBIN TIPH OOJBIITIOM YHCJE CTPOK B
(haiine (MckoMBIIT CUMBOJI MOKET OKa3aThcs yiKe B Havyase (aiina, a Mbl
YITaeM W IMPOBEPsSIeM BCE €ro CTPOKM). MOKHO TIPOBOAUTH TIPOBEPKY
CTPOK TOJIBKO /IO HAXOXK/IEHWS MCKOMOTO CHMBOJA. DTO MOXKHO CZIEIaTh
JBYMsT CIIOCOOAMIL:

1) mcmonb30BaTh MHCTPYKINK for U break:

sim = input ('3azmarire cumBoy ')

f = open(..., 'r'")
nomer stroki = 0
isk nomer = 0
for line in f:
nomer stroki = nomer stroki + 1
s = line
#CpaBHT/IBaeM 3HAUYEeHMEe B CTPOKEe C MCKOMBIM CHMMBOJIOM
if s[0 : len(s) - 1] == sim: #BcTpeTwicad MUCKOMBIA CUMBOJI

#3anoMmuHaeM HOMEpP TeKymel CTPpoku daiina
isk nomer = nomer stroki
#llpexpamaeM pabory MHCTpykKumm for
break
#0CTAaHOBMJIMCHL Ha CTPOKE C BaIOaHHBEIM CHUMBOJIOM
#BLHIBOOVM OTBET
print ('9ToT cuMBON HaxomMTCA B CTpoke HoMep', isk nomer)
f.close()

2) MCrob30BaTh MHCTPYKIINIO while.
OcobennocTr paboTh COOTBETCTBYIOMIEH MTPOTPAMMBI TTPUBE/ICHBI
B KOMMEHTAPHSIX.

sim = input ('3amaiiTe cuMmBoy ')

f = open(..., 'r'")

nomer stroki = 1 #Homep cTpoku Odaitna

s = f.readline() #Ee 3HaueHue (CUMBOJII)

while s[0 : len(s) - 1] != sim: #lloka He BCTpeTUTCSH

#MCKOMEIA CHMBOJI

#llepexomum K Clenylmel CTpoke (uuTaeMm ee)

s = f.readline()

#HoMep 2TOM CTPOKU

nomer stroki = nomer stroki + 1
#0CTaHOBMIIMCEL Ha CTPOKE C 3aIaHHEIM CUMBOJIOM
print ('SToT cuMBON HaxomMTCA B CTpoke HoMep', nomer stroki)
f.close()

O6paTuM BHUMaHKME Ha HEOOXOAMMOCTH WCKJIIOUEHUS U3 3HAYCHUSI
MPOYUTAHHON CTPOKH YITPABJISIONIEr0 CUMBOJIA. ITO HEOOXOAUMO JIeIaTh
BCeryia, KoT/a cTpoka (aiiia cpaBHUBAETCS ¢ «OOBIYHON» CTPOKOH.

3adaua 7. Vicrionb3yst (aiiyr, co3maHHbIl TIPU PelleHrH TIprMepa 5,
OTIPEe/IeINTD, UMeeTCsI JIU B ¢haiise 3aaHHbIi CUMBOJ sim. CIIMCOK He c-
10JIb30BATD.
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[l perieHnsT MOJKHO HCITOJIb30BATh MEPEMEHHYIO est sim JlOTHYe-
ckoro trma (M npuHuMaronyto 3Hadenns 0 u 1), onpezgensiontyio, nme-
eTcst 1 B (paiisie 3a/[aHHBIN CUMBOJ (€CJI UMEEeTCsI, TO 3Ta TepeMeHHast
nMeeT 3HaueHue True Wian 1, nHaye — False umu 0).

[Iporpamma
sim = input ('3azarire cumBon ')
f = open(..., 'r'")

#CHauajyla CMMBOJI He HalIeH
est_sim = False #Mmu est _sim = 0
for line in f: #Ilms xaxmoy crTpoku daria:
s = line
#CpaBHMBaeM ee C 3aIaHHBIM CHMBOJIOM
if s[0 : len(s) - 1] == sim: #BCcTpeTusiCd MCKOMBIA CUMBOJI
#MenaeM 3HaueHMe NepeMeHHOM est sim
est_sim = True#liom est _sim = 1
#llpekpamaeM pabory mMHCTPpykumm for

break
#BEIBOOVM OTBET
if est _sim: #Unm if est _sim == True:
#Vm if est sim == 1:
print ('OaHuent cuMBOJI B daiine ecTb')
else:
print ('JaHHOTO CMMBOJIa B Oanyie Hetr')
f.close()

MoO3KHO TaKsKe UCI0JIb30BATh MHCTPYKIUIO while:

sim = input ('3azmarire cumBom ')

f = open(..., 'r'")
est _sim = False #mm est_sim = 0
while not est sim: #Mmu while not est_sim == True:

#m while est sim ==
#Iloka He BCTPETUTCS MCKOMBIM CUMBOJI:
#UnTaemM ouepenHyl CTPOKy daria
s = f.readline()
#CpaBHMBaeM ee C 3aIaHHEIM CHMBOJIOM
if s[0 : len(s) - 1] == sim: #BCcTpeTWJICsa MCKOMEIL CUMBOJI
#MenseM 3HaueHMe NepeMeHHOM est sim
est_sim = True #mm est_sim = 1

3adaua 8. B texcToBoM (aiiyie gosud. txt Ha OTAEIbHBIX CTPOKAX 3a-
nucanbl HazBauus 10 rocyzapcTs, B daiiie stolitsi. txt — UX CTOJTHUIIBI
(Takske Ha OTZEIBHBIX CTPOKAX M B TOM K€ MOPS/IKe, UTO M Ha3BaHUS TOCY-
napctB). /lano HazBanue rocyzapeTBa. Onpenenuts ero ctoauiry. Crmckn
HE UCITOJIb30BATb.

Pertierre aToil 3a1aun MPECTABIISIET COO0U «CyMMY» PEIleHUH 3a1au
6u3:
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gos = input ('BBemuTe HasBaHMEe TocCyIapcTeBa ')
#OnpenesisieM HOMep CTPOkM B damne gosud.txt,

#B KOTOPOM BamMCaHO HasBaHME 3aNaHHOTO TOCyIapcTBa
fl = open('gosud.txt', 'r')

nomer stroki = 0

isk nomer = 0

for line in fl: #Is xaxmoy cTpoku daria
nomer stroki = nomer stroki + 1 #onpemensem ee HOMep
s = line #1 3HaueHMe B CTpPOKe
#CpaBHMBaeM 3HaueHMe B CTPOKE C MCKOMBIM Ha3BaHUEM
if s[0 : len(s) - 1] == gos: #BCcTpeTmsoCb MCKOMOE

#HazBaHMe
#3anoMrHaeM HOMep TeKylel CTPpokmu daria
isk nomer = nomer stroki
#llpexpamaeM pabory MHCTpyKuUum for
break
#3akpeiBaeM dain gosud.txt
fl.close ()
#lmeMm cTpoky C HoMepoMm isk nomer B daitne stolitsi.txt
f2 = open('stolitsi.txt', 'r'")
for k in range(l, isk nomer):

s = f2.readline() #llponyckaeMm IepBHE
#(isk nomer - 1) cTpoxk

#UnuTaemM CTpoKy C HOMepoM isk nomer
s = f2.readline()
#BRIBOOVM €e 3HaueHUe
print ('Cronmua sTOoTO TocymapcTma: ', s)
#3akpeiBaeM dain stolitsi.txt
f2.close ()

Mo3KHO TakKe He YATATh TIePBble «HEHYKHbIe» CTPOKH, a, Beld MOJI-
CYET CTPOK, HAWTHU CTPOKY C HOMEPOM isk nomer U BBIBECTH €€ HA KPAH:

#Jmem cTpoxy c HoMepoM sought for number B daiie stolitsi.txt
f2 = open('stolitsi.txt', 'r'")

nomer stroki = 0

for line in f2: #Ins xaxnor cTpoku daria
nomer stroki = nomer stroki + 1 #onpemensem ee HOMep
if nomer stroki == isk nomer:

#BcTpeTniiack CTpoKa C HOMepoMm isk nomer
#BrIBOOMM ee 3HaueHUe
print ('Crommua sToro rocymapctmea: ', line)
#llpexpamaem paborTy mMHCTPpykumuyu for
break
#3axpeiBaeM dars stolitsi.txt
f2.close ()

Jlna 9TeHus Bcex CTPOK dailsa MOKHO HCIIOJIB30BaTh Tak:ke TaKoi
OueHb KOPOTKUI BapUaHT:
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for s in open (<mmsa ¢arna>) :

B HeM B IepeMeHHOIT S Oy Iy T IepebupaThest 3HaUCHMS Beex cTpok. O0-
paTuM BHUMaHHE Ha TO, YTO:

1) orkpbIBaTh (hailsr 1 YTeHUS OTAEIbHON MHCTPYKITNEH He HYKHO;

2) B MHCTPYKIIUU open () MOKHO HE YKa3bIBaTh PEKUMA OTKPLITHS
(aitna ps yrenust;

3) 3akpbiBaTh (haiisi ¢ MOMOIIBIO METO/Ia close () He HYKHO, OH 3a-
KPOETCs aBTOMATHYECKH TT0CJI€ OKOHYAHUS IUKJIA for.

3agaHue

Paspa6oraiite mporpaMMbl perieHus 3aa4 5—8 ¢ UCIOJIb30BaHUEM
HOCJIeTHETO BapUaHTa.

Lhﬂﬂﬂa,QHTaH(HpOKH @aﬁﬂa 10 0ﬂHOﬁ,HEO6XOﬂHMO OTIpENEe/INTD,
KOTJIa JJaHHbIE 3aKOHUYMJINCH. B Takux CJIy9asix JIOTUKa JIENCTBUI TOJIKHA
ObITH TAKOI:

while He koHeun obaina:
UuraeM O4UepelHYyK CTPOKY
Jlcnonp3yeM ee
if xoneun odarmna:
[lpekpallaeM 4YTEHMEe CTPOK

JLiist TOro 4to0bI ONpeIeTh, KoTaa (haiij 3aKOHYUJICS, MOKHO HCIIOJIb-
30BaTh 0COGEHHOCTh METO/IA readline () : Koraa (aiinosblii Kypcop (cM.
BBITIIE ) YKa3bIBaeT HA KOHET] (hailyia, 9TOT METO/ BO3BPAIIAET IYCTYIO CTPO-
KY, KOTOpast BOCIIPUHUMAETCS KaK JIO)KHOE JIOTHIecKoe 3HaueHne (False).
ITO TTO3BOJISIET TIPUMEHUTH AHAJIOT TIUKJIA C TIOCTYCJI0BUEM (CM. TyiaBy 6):

while True:
s = f.readline()
print(s, end = '")
if not s:
break

B arom IIpuMepe Ipu MoJaydYeHUn HyCTOfI CTPOKM LIUKJI YTEHUA U BbIBO-
ﬂaHaBKpaHCTpOK@mﬂHaBaKaHQHBMHCHCHOMOHmKHHKﬁpyKHHHbreak
AHaJIOTMYHO MOKHO HAWITH KOJIMYECTBO CTPOK B (1)3.171]185:
f = open(..., 'r'")
k=0
while True:

> KosmmuecTBo CTPOK B (l)aﬁﬂe MOJKHO OIIPpeIeJINTDb TaKKe, UCII0Jb3Yyd MHCTPYKIUIO ITUKJIA

for.
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k =%k +1

s = f.readline()

if not s:

break

f.close()
#YTounseMm sHaueHue k
k=%k -1
print (k)

MpumeyvaHune. YTOUHEHME k k — 1 CBSI3aHO C TEM, YTO NOCSIE NPOYTEHUS
NMyCTON CTPOKM CHETYMK YMCNa CTPOK Takxke OyneT yBenuueH. MoXHO Takxke
BKJIIOYNTb 3TO YTOYHEHNE B UHCTPYKLMIO 1 f.

[Tpemaraem yuTaTessiM CaMOCTOSITENBHO OINPENEJUTh, KaKas 3agada
peIaeTcsi B CJIeIyIONIEN TIPOrPaMMe:

Z = input ('3ananTe 3HaueHue ')
f = open(..., 'r'")
while True:
s = f.readline()
if s[0 : len(s) - 1] == Z:
print ('EcTp')
break
if not s:
print ('Her')
break
f.close()

3apaun gnqa pa3paboTku NnporpamMmm

1. Vcmonb3ays dalis, co3IaHHbIii PU PEeHUH 3a/[a4i, PACCMOTPEH-
HOU B Hauase TMyHKTa 15.2, TIOJYYINUTH CIUCOK, B KOTOPOM OYIyT
JIBa dJIeMeHTa: '3npascTBynTe, ' U "ymomm! ',

2. 3ammcaTb B TEKCTOBBIH (hailsr CTPOKY M3 HECKOJIbKIX CJIOB, 3HAUE-
HUEe KOTOPOI 33/1aeTCsT B XO/IE BBITIOJHEHUS TPOrpaMMbl (MEKITY
BCEMU CJIOBAaMU CTPOKH JOJIKEH OBITh OfinH 1mpobes). Vcmonb3yst
ATOT (hallJ1, MOJYYUTH CIHUCOK, B KOTOPOM OYIyT BCE CJOBA 3a/aH-
HOU CTPOKM.

3. B rekcroBoM aiisie gosud. txt Ha OTAETbHBIX CTPOKAX 3aMTUCAHBI
nHazBanus 10 rocymapcts, B daiine stolitsi.txt — UX CTOJUILBI
(Takske Ha OTHIETHHBIX CTPOKAX U B TOM Ke MOPSI/IKe, YTO U Ha3Ba-
HUS TocyapcTB). /laHbl HazBaHWS ABYX cTosmil. OnpenesnTh Ha-
3BaHUsI COOTBETCTBYIOIINUX TOCYIAPCTB.

4. Vmeercst aiisl, B KaKI0l CTPOKE KOTOPOIrO 3alMCAHO CJIOBO.
OnpenenuThb:

a) CPEIHION «JJIMHY» CJIOBA;
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6) KOJIMYECTBO CJIOB, B KOTOPBIX GOJIBIIE TISATH CUMBOJIOB;

B) KOJIMYECTBO CHMBOJIOB B CAMOM KOPOTKOM CJIOBE;

T) HOMEep CTPOKH, B KOTODPOI 3aITMCaHO MepBOe caMoe JAJTNHHOE
CJIOBO;

1) KOJIMYECTBO CUMBOJIOB B CJIOBE, GOJIBIIE KOTOPOTO TOJBKO B
CaMOM JITHHHOM CJIOBE;

€) KOJIMYECTBO CJIOB, HAYMHAIOTINXCS HA OYKBY «M»;

JK) UMeeTcs Jid B haiiie 3alaHHOE CJI0BO.

CnmcKy He UCIIOIb30BaTh.

5. Nwmeetcst aitr, B KaxKA0M CTPOKE KOTOPOTO 3aITMCAHO TIEJIOE UHC-
J10. O1peiesinTh:
a) CyMMY BCEX YHCET;
6) cpemHee apuMETUIECKOE BCEX YUCET,
B) CyMMY YHCeJI, 3allUCAHHbIX Ha 2-H, 4-i1, 6-1i, ... CTpOKaX;
F) KOJINMYECTBO YECTHDBIX YN CEJI;
1) cpeHee apupMeTHIecKoe OTPUIATEIbHBIX YHCEJT;
€) MaKCcHMaJbHOe YucJo B (haiie;
’K) HOMEpP CTPOKH, B KOTOPOH 3alMCaHO TepBOe MUHNMAaJbHOE
yucsio aita;
3) mMeetcs Ju B (bailie 3ajlaHHOE YHCJIO.

CIIUCKU He UCII0JIb30BaTh.

6. Nwmeercs daiin, B Kak/10i CTPOKE KOTOPOTO 3aIIMCAHO HECKOJILKO
CJIOB, Pa3/leJIeHHBIX OJIHUM TIPOGETOoM. B KOHIIE HEKOTOPBIX CTPOK
3anucana Touka. OnpenesnTo:

a) KOJMYECTBO CTPOK, OKAHUYMBAIOUIMXCS TOUYKOI;
6) MaKCHMAJIbHOE YUCJIO CJIOB B OT/IEJNBHOMN CTPOKE;
B) 00Iee KOJMYECTBO BCEX CIIOB B (hailie.

CImcKy He UCII0Ib30BaTh.

15.4. UameHeHue dpannos

15.4.1. 3anuce B ¢paiis1 HOBOI CTPOKU

Jlist pereHust 3a1a4m Hajo OTKPBITH (hailsr Ha 1o6aBjaeHe B HETO WH-
opmarym:
f = open(..., 'a'")
MIOCJIE Yero 3aIicaTh B HETO HOBYIO CTPOKY:

f.write (new _str + '\n')
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1 3aKPBITH (Al
f.close()
OG6parum BHUMaHUE Ha HEOOXOAUMOCTD UCIIOJNb30BAHUS TIPU 3aMTUCH
YIIPABJSIONIETO CUMBOJIA.

15.4.2. SameHa cTpoku panna

[Tpenmomosknm, HY>KHO B CyIIecTByIoIeM afije 3aMEHUTH CTPOKY C
3a/laHHBIM HOMEPOM k Ha HEKOTOPYIO HOBYIO CTPOKY nov_str. Ha nepsblit
B3IUIAJL, KAYKETCS, YTO MOKHO HIOCTYIIUTD TaK:

1) oTKpBITH (haiin Ha YTEHME U 3ATTUCh:

f = open(..., 'r+'")

2) mpouunTaTth, HO He UCII0JIb30BATh TepBbie (k — 1) CcTpoK daiiia:
for i in range(l, k):
s = f.readline() #lponyckaem nepsee (k — 1) cTpok
3) samucaTb B TEKYIIYIO CTPOKY (haiina HOBoe 3HAYCHME:

f.write(nov_str + '\n')

OnHako Tpy 9TOM HYKHBIN Pe3yJIbTaT moyuen He Oyaer (yoeaurech
B 9TOM).
[IpaBusbHOE pemnienne:
1) oTkpbITh (haiin Ha yTeHME:

f = open(..., 'r'")

2) Bce cTpoku daitia 3anmcaTh B CIUCOK (CM. pelieHne 3a/1a4u 6 B
nyHkre 15.2):
sp = f.readlines/()
3) 3akpbITh (haii:

f.close()

4) N3MEHUTDb COOTBETCTBYIOIIEC 3HAUYCHNE B CIITMCKE!

splk - 1] = nov_str + '\n' #Crpoka c HoMepoM k 3anmcana
#B oDIyeMeHTe chnmuckKa C MHIeKcoM k — 1

5) sammcaTh BCe 3JIEMEHTHI HOBOTO CITHCKA B TOT JKe (haiir:

f = open(..., 'w'")
for el in sp:
f.write(el)

f.close()

Tak CKa3aTb, C UCIIOJIb30OBAHUEM CIIMCKA PEMIAIOTCA TaKKe 3a/a4n:

* ymaneHus cTpoku daitma (em. myHKT 13.4.2);
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e BCTaBKU B (hailr HOBOU cTpoku (cM. myHKT 13.4.4);

e oOMeHa MecTaMi ABYX CTPOK (aifia (em. myHKT 13.4.1);

* TIEPECTaHOBKH BCeX CTPOK (haiima B obpaTHOM mOpsizke (CM.
nyHKT 13.4.6);

* COPTHUPOBKH CTPOK (haiia.

Pa3pa60TaI>’ITe COOTBETCTBYIOHIVE ITPOTPAMMbBI CAMOCTOATEJIbHO.

KoHTpOnbHbIE BONPOCHI

1. Kak MoxHO HayaTh YTeHUe JaHHbIX U3 (haiiia ¢ camoro Havasma?
2. UYro Takoe «I0CjIe/0BATETbHbIN JOCTYT K JJAHHBIM> ?

3. Kak MoxHO 1npounTtarh Bce CTPOKHU haiina, ecim UX KOJUYECTBO
HEN3BECTHO?

Kak MoxkHO cTpok# (paiisia 3anncaThb B CITUCOK?

Kax orpesiesintsb, uTo jarubie B (haiiie 3aKOHUUIIUCH?

G
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006 ncnonb3oBaHn GyHKUUN

B riaBe 4 TOBOPUIIOCH, UTO B TPOTPAMMUPOBAHNN (DYHKITUS — CAMOCTOSI-
TeJbHad IIPpOorpaMMa, MMeEIoIasa MMA 1 pelraromniasd KaKylo-TO 4acTHYIO,
BCIIOMOTATEeJIbHYIO 3ajiady. YKa3bIBaJIOCh, YTO, KpoMe (hYHKIIUI, UMeIo-
muxcst B s3bike Python, GyHKIME MOXKET cO3[aBaTh U MCIOJIb30BATh
[IPOTPAMMUCT, pa3pabaThIBAIOIINI TPOTPAMMBI HA STOM s13bIKe. BO3HUMKaA-
eTBOHpOCZ«ngaKHXCﬂyqaﬂXIKUK£006p33HOﬂeHaTbSTO?»

B IIporpaMmMax 4aCcTO BCTPEYAIOTCA ITOBTOPAIOMIMECA WM TIOXOJKHNE
(dhparmentsr. Haripumep, 71s1 TOro 4T00BI BBIBECTH HA 9KPaH «3aCTAaBKY»
¢ u300pakeHueM, MpeACTaBIeHHbIM Ha puc. 16.1, B porpaMme JIOJEKHO
OBITh 3aTHCAHO:

for k in range (40):
print('*', end = ' ")
print ()
print ('S1y nporpammy paspaboras [leTs Xaxkepos')
for k in range (40):
print('*', end = "' ")
print ()

BujHo, 4TO B IIpOrpaMmMe ecTh ABa abCOMIOTHO OJMHAKOBBIX (pparMeH-
Ta, OTHOCSIINXCS K BBIBOJY JINHUI W3 3BE37I0UeK W TePEX0oy Ha HOBYIO
cTpoky. MoxHo aTu hparMeHTs 0POPMUTH KaK (DYHKITHIO.

* k k ok Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk *k *k *k *k *k *k *k *k *k *k *k *k * * *

STy nporpamMmy paspaboran IleTa Xakepos
* k ok ok Kk ok Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk *k *k *k *k *k *k *k *k *k *k *k *k *k * *

Puc. 16.1

ITpeskie Beero GyHKIMIO Haxo 00bIBUTH (orrcaTh). Kak mpasuiio, ato
ZieJIaeTcsT B Hauase ITPOrPaMMBbL.

Ha sasbike Python oburwii Bu orvicanust (byHKIMU B IPOCTEHIIEM CITy-
qae CJIey Nt

def <mmsa ¢ywukrIm> () :
<Tejyio QYyHKLMI>
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The <remo QyHkmpur> — WHCTPYKINH, PEATU3YIONINE PEIIaeMyIo C I0-
MOIIIBIO PYHKIIUY 33/1a4Y.

Vmena GyHKITISAM JOTKHBI IABATHCS ITO TEM JKe TIPABUIIAM, YTO U NMe-
Ha — TIepEeMEHHBIM BEJTIUYNHAM.

B nameit 3aaue hyHKIN, ¢ TOMOIIBIO KOTOPOW MOYKHO TIOJTYYNUTh HA
axpane auHuio 3 40 3Be3mouek (Ha30BeM ee Lin), UMeeT B

def Lin():
for k in range (40):
print('*', end = ' ')
print ()

Coznannyio (YHKIIMIO MOKHO HCIOJIB30BATh B «OCHOBHOM» 4YacTH
nporpamMmbl. BbI30B (yHKITNN Ha BBITTOJTHEHKE OCYIIECTBISIETCS MOCIIE ee
OTHMCAHUA OT/AETbHON MHCTPYKIIMEH, B KOTOPO yKa3biBaeTcss uMs (QyHK-
IIIH CO CKOOKaMU:

Lin()
print ('3Ty nporpammy paspaboran Iersa Xakepos')
Lin()

Hetpynro ybeanuThest, 4TO JaHHOM Cjydae TpPUMeHeHue (DYHKIUU
YMEHBIIAET pazMep IIPOrpaMMbl (9TO MPEUMYIIECTBO MPOSBUIOCH ObI B
etie GoJtbIneil cremern, ec Obl B 3ajiave MPUIILIOCH PUCOBATH JTUHUK 3
n boJiee pas).

Emmte onun (1ycTh ¥ YCJIOBHBIN ) TIPUMEDP — € UCHOJB30BAHUEM UCIIOJI-
HUTEJST «depenaxay. Eciim HeoOX0MMO Ha 9KpaHe HapUCOBAaTh U3 JINHUI
nsobpaxenne caosa «MY» (cM. puc. 16.2), TO COOTBETCTBYIOMIASA IPO-
rpaMMa 0(hopMIIIeTCS TaK:

import turtle
turtle.reset ()
turtle.tracer (1)
turtle.up()
turtle.goto (-50,0)
turtle.down ()
turtle.left (90)
turtle.forward (100)
turtle.right (150)
turtle.forward(70)
turtle.left (120)
turtle.forward(70)
turtle.left (30)
turtle.backward (100)
turtle.up()
turtle.goto (50, 0)
turtle.down ()
turtle.right (90)
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turtle.forward(60)
turtle.left (90)
turtle.forward (100)
turtle.backward (50)
turtle.left (90)
turtle.forward(60)
turtle.right (90)
turtle.forward(50)

Jlerko Jii B TaKOil porpaMMe HaiTH OMNnO0YHYI0 HHCTPYKIIUIO, U3-3a
KOTOPOii, HanprMep, GYKBBI M300PasKEHBI He TaM, T7ie Hy/KHO, UJTN He Tak?

Puc. 16.2

Eciu ke pucosanue 6ykB «M» 1 «¥Y» oOpPMUTb B BUZE OTAEIbHBIX
yHKIUIT c UMEHAMU M U Y, TO «OCHOBHASI» YaCTh TPOTPAMMBI TPUMET BH/L:

import turtle
turtle.reset ()
turtle.tracer (1)
turtle.up()
turtle.goto (-50,0)
M()

turtle.up()
turtle.goto (50, 0)
Y ()

Kouneuno, ipu aToM pazmep Bcell TPorpaMMbl HECKOJIBKO YBEJTMUUTCS,
HO 3aTO IIPOSIBATCS APYrHe MpenMylecTBa — IporpaMma craHer GoJee
TOHATHOW, B HEl JIETKO HATU HY;KHOE MECTO, B TOM YHCJIe U CBSI3aHHOE
¢ omubkamu. Eciu e HyKHO M300pasuTh Ha sKkpaHe TekeT «MYMY»,
TO TOT/Ia IpUMeHeHue (QYHKIUIT, KPOME TOTO, IPUBEJIET U K YMEHbIIEHUIO
pasmepa porpaMmbl.

BeroMHUM TIporpamMmy Jijist pucoBanust n3obpaxkenust Ha puc. 8.1:

for k in range(10):
#PucoBaHMe KBanpaTa
for n in range(4):

turtle.forward (40)
turtle.right (90)
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#lloBopoT Ha 36 TpadycoB
turtle.right (36)

Ecii cosnaTh (hyHKINIO, H300pasKaIoIy 0 KBaIPaT:

def Kvadrat () :
for n in range (4):
turtle.forward (40)
turtle.right (90)

TO HY’KHOE I/1306pa>K6HI/I€ MOJKHO ITOJIYYHUTD C ITIOMOIIBIO KOPOTKOI'O 1 60-
Jjiee HOHHTHOFO(bparMeHTa,HCHOHBSyKHHeFO(byHKHHK)Kvadrat() KaK
BCIIOMOTaTCJIbHYIO!

for k in range (10):

Kvadrat ()
turtle.right (36)

CamocrositesibHO pazpaboTaiite (HYHKIMH, UCIIOJIb3YsT KOTOPBIE, MOK-
HO TTOJTYYUTh KAPTUHKH, TOKa3aHHble HA puc. 8.2 u puc. 8.3.

Pacckasas o nipeumyiiectBax npuMeHeHust HyHKINH, oineM gasblie.

Bo3MoskHO Takke MCIOJb30BaHUE TaK Ha3bIBaeMbIX «(PYHKIUH C Ia-
pamerpamuy — (DYHKIIMI, Pe3yJIbTaT BBIIIOJTHEHUS KOTOPBIX 3aBUCUT OT
HEKOTOPBIX BEJIMYUH — WX HapameTpoB. IlycTp, Haripumep, B mporpaMmme
Tpebyercst pUCOBaTh JIMHUU U3 3BE3/I0UECK PAZHOMN «/[JIMHBI»:

for k in range (40):

print('*', end = "' ")
print ()

for k in range (20):
print('*', end = ' ")
print ()

for k in range(30):
print ('*', end
print ()

MosKHO, KOHEUHO, [IJIsi TAaKOH 3a7lauu CO3/1aTh TPU OT/esbHbIe (hyHK-
nuu. Ho BbIMTpaeM Jim Mbl IIPU 9TOM B pasmepe nporpammbi? Het, ko-
neuno. JKesmatesnpro pazpaborars (hyHKIIUIO, KOTOPAst «yMeeT» PUCOBATH
JIMHUU U3 3BE3/104€K JI000H JJIMHBL DTO U Oy/IET YIIOMSIHY Tasi 4yTh BbIIIIe
dbyukus ¢ mapamerpamu. OOIIHil BUj OUCaHust TAKUX (DYHKITUIL:

def <wmms QyHKUMM> (<COMCOK (QOpMaJILHEIX apaMeTpoOB>) :
<Tejio QYHKIIMI>

T/le <CcrmMCcoOK @OopMaJIbHEIX IapaMeTpos> — IIepeuYeHb BEJIMYUH, OT KO-
TOPBIX 3aBUCUT PE3YJIbTAT BBITTOJTHEHUA Q)yHK]_II/II/I; 9TU BEJIMYMHDBI Ha3bI-
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BalOT OpMaIBHBIMI TTapaMeTpamMu GyHKIm. DopMaTbHbIe TapaMeTph!
HCHOJIB3YIOTCS B Tesie (DYHKIIMU.

B namem caryyae hyHKIIM, € TOMOIIHIO KOTOPOH MOKHO HOJIYYUTD JIU-
HUIO U3 3BE3/I0UEK 000 ITTHHBI, UMEET BUJT:

def Lin(n):
for k in range(n):
print('*', end = ' ')
print ()

Pesyiibrar ee BbITOTHEHNS 3aBUCUT OT BEJTMUUHBI n, KOTOPAs U ABJISET-
CS1 eMMHCTBEHHBIM TTapaMeTpoM (DYHKITUH.
Bb130B Takoit hyHKIMA /17151 BBITIOJTHEHUS OCYIIECTBIASECTCS TaK:

<mMsa QyHKLMM> (<CIMCOK QaKTUYEeCKMUX IIapaMeTpOoB>)

T/le <CcOMCOK QakKTMYEeCKMX HapaMeTpos> — IIepedeHb KOHKPETHLIX 3Ha-
YeHWH TmapamMeTpoB (DYHKIUU [T PEeleHrs] KOHKPETHOW 3a/1aud, 3aIli-
CAHHBIX Yepes3 3ansTyo. Tak, B HALEM CJIyYae, Ui TOTO YTOObI HCIIOJIb-
30BaTh (PYHKIWIO Lin () g pucoBanus Junuu u3 30 3Be3/104€K, BHI3OB
(byHKIMU TOJKEH OBITH 0O(hOPMIIEH CIEAYIOMIM 00Pa3oM:

Lin (30)

B xauecTBe 3naueHnit hakTUUECKNX TTAPaMeTPOB MOKHO yKa3bIBATh:

1) KoHCTaHTBI (3a[aHHBIE, U3BECTHBIE 3HAYEHNST ) — IMEHHO TaK ObLIO
C/IeJIAaHO B IIPUBE/IEHHOM IIPUMepE;

2) uMeHa nepeMeHHbBIX BeJIMYIH, HapuMep Lin (dlina); KaKk BUIHO
U3 TIpUMepPa, MMeHa (HaKTUIeCKUX 1 (GopMATbHBIX TAPAMETPOB He
006513aTeBHO OKHBI COBITA/IATD;

3) BoIpakeHus (Lin(dlina + 10)).

B kaxkmom u3 aTuX Tpex ciaydaeB TUI (DAKTHUYECKOTO TapameTpa 10J-
JKEH COBIIAZIATh € TUIIOM (POPMAJIBHOTO TTapaMeTPa, YKA3aHHBIM B OIIKCA-
HUU DYHKIIN.

Ecau B GyHKIINT UCIIOJIB30BAHbI J[Ba U OoJiee (hOPMATHHBIX MTapaMeT-
POB, TO TIPY BbI30Be (PYHKIMH OPOPMJISITH CIUCOK (PaKTUIECKUX TTapaMeT-
POB CJIELYET € YIETOM CJAEAYIONHX TPeOOBAHUIA:

1) konmmyecTBO haKTHUECKIX TTAPAMETPOB I0JIKHO OBITH TAKUM K,
KaK U B cucKe OPMaJbHbIX NAPAMETPOB B ONMMCAHWU (HYHK-
nu;

2) Tum Kaxkaoro GakTHUeCcKoro mapameTpa JI0JKeH COBIAIaTh ¢ TH-
TIOM COOTBETCTBYIOIIETO (POPMATBHOTO MapaMeTpa;

3) cooTBeTcTBYIONINE haKkTUYecKue 1 (HOPMasIbHbIE TApAMETPHBI JI0JIK-
HBI COBITA/IATH IT0 CMBICITY.
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Ecnu mepBbie Ba TpeOOBAHUS SICHBI U TOHSATHBI, TO TPEThE TPeOYeET
komMmenTapuesB. IlycTb, Hanpumep, noarorossienHa GyHKING Pryam(),
M306paKaIoNas ¢ UCIOIb30BAHNEM UCTIONHUTENS «deperaxay Ha 9KpaHe
IPSAMOYTOJIbHUK:

def Pryam(a, b):

Kak ¢ ee momonipio HaprucoBaTh MPsIMOYTOJIBHUK KUpUHON 20 1 BbI-
coroir 100? Kakoii nu3 BapranToB ohopMIeHUsT BbI30Ba (DYHKIIMH SIBJIS-
eTCs TIPAaBUJIbHBIM: Pryam (20, 100) WU Pryam (100, 20) ? OTBeT 3aBu-
CUT OT TOTO, KAKOMY pa3Mepy COOTBETCTBYeT (hopMabHBIN Mapamerp a,
a KakoMy — b. Eciim a — 2T0 BbIcOTa NPAMOYTOJIBHUKA, TO MPABUIHHBIN
BapuaHT — Pryam (100, 20), B IPOTHBHOM CJIy4ae MepBoii 10/KHA ObITH
yKazaHa MUpUHA U300paskaeMoro TPSIMOYTOJILHUKA, 2 BTOPOH — BBICOTA
(Pryam (20, 100)).

BermoMHUM TTPOTPAMMBI JIJIST TIOJTyYeHUsT U300paKeHuil ¢ MOMOIIBIO
HCIIOJIHUTEJIST <deperiaxay, MpeiokeHHbie B mynkre 6.1, u paspabora-
eM «yHUBEPCATbHYIO» (QYHKIUIO, C TIOMOIIBIO KOTOPOI MOXKHO TOJIy4aTh
n306paKeHNst MPABUILHBIX MHOTOYTOJIBHUKOB — BBITTYKJIBIX MHOTOYTOJIb-
HUKOB, Y KOTOPBIX BCE CTOPOHBI MEKLY COOON PaBHBI U BCE YTJIbI MEKLY
CMEKHBIMHM CTOPOHAMU PABHBI.

Ecnu BbI paszpaboTain mporpaMMbl JJist TIOCTPOEHUS YKA3aHHBIX W30~
Gpakenuil (KBajpara, MPaBUJIBHOTO TIECTUYTOJbHUKA U JIP.), TO MO-
JKeTe C/leJIaTh BBIBOJ, YTO OOINast CXeMa <«yHUBEPCANbHOW» (DyHKIUN
Mnogoygol () TaKasd:

def Mnogoygol (...):

for i in range (<umcsio CTOPOH MHOI'OYI'OJIBLHUKA>) :

turtle. forward (<gmmHa CTOPOHEL>)
turtle.right (<yromn nomopora>)

Ha niepBbiii B3risi KaxKeTcst, 4TO Pe3yJIbTaT ee BbITOJIHEHMS 3ABUCUT OT
Tpex napamerpos. OHako ato He Tak. CocTaBuM TabJIUILY:

Yucno CTOPOH N MHOroyroJjibHuKa Yron noBOpOTa «yepenaxum»

4 20
6 60
3 120
12 30

20 18



https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D1%8B%D0%B9_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%BF%D1%83%D0%BA%D0%BB%D1%8B%D0%B9_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
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13 KOTOPOU CJIEYET, UTO YroJl TOBOPOTa B (PYHKIIMM Mnogoygol () MO-
JKeT OBITH OTpejieieH Kak 360/ /n. YUUTHIBast 9TO, MOKEM Tak O(hOPMUTE
dynximro:
def Mnogoygol (n, dl):
for k in range(n):

turtle.forward(len)
turtle.right (360//n)

TrJie n — YMCJIO CTOPOH MHOTOYTOJIbHUKA, d1 — JIJTWHA €T0 CTOPOHBI.

Baxno monumarh, 4YTO MPOUCXOAUT B MaMATH KOMIIbIOTEpa MPH HC-
noJsib3oBannu pyHkiuit. Korza nporpaMma samnyckaercst Ha BbITIOJTHEHME,
OHa Pa3MelaeTcs B ONEPATUBHON MaMATH. ITO MOKHO CMOJIETTUPOBATD B
BHU/IE MPSMOYTOJIBbHUKA; B 9TOM MPSMOYTOJIbHUKE 3alMCAHbl UHCTPYKITUT
MIPOrpaMMBb:

nepemeHHble

Er()

Puc. 16.3

[IpemycMoTpeHo Takyke MECTO [ pa3MellleHusl 3HaYeHUil Beex Iepe-
MEHHBIX ITPOTPAMMBI.
WMHCcTpyKIMU TporpaMMbl HAUMHAIOT BBITIOJIHSATHCS. Korma mpoxoauT
o4epesib 10 UHCTPYKITUH BbI30Ba (DYHKIIUU Pr (), TO:
1) BbITIOJTHEHWE OCHOBHOI YaCTH MPOrPAMMBI TIPUOCTAHABINBAETCS;
2) B MaMATH OTBOJIUTCS MECTO JIJISI Pa3MEIeHUs TaHHOW (DYHKITIH.
ITO TaKKe MOKHO CMOJIEJTIPOBATD B BH/IE IPSIMOYTOJBHIKA C TEK-
CTOM (DYHKITH:

nepemeHHble Pr ()
nepemeHHble

i;r()

Puc. 16.4

B «HOBOM» IPAMOYTOJIBHUKE TaKKe IIPETYCMOTPEHO MECTO IS
pasMeleHnsT 3HAYeHUI BCeX ITEePEMEHHBIX, HMCIIOJb30BAHHBIX B
hyHKINY;

3) BBINOJHSIIOTCS WHCTPYKINN (DYHKITHT;
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4) TocJIe BBITIOJIHEHUST BCEX WHCTPYKIMH (QYHKIIMH MECTO /i Hee
OCBOOOJKIAETCST:

nepemeHHble

Pr ()

Puc. 16.5

[Tocse aToro nmpozoKaeTcs: BBIIOJIHEHNE WHCTPYKITHIT OCHOBHOM va-
CTH TIpOrpaMMbl. Eciii B IporpamMme eliie pa3 BCTPEYAETCsT BBI30B (DYHK-
IIUU — IPOMCXO/IUT TO K€ CaMOe.

[Ipexxme yeM uATH masibliie, 3aMeTUM, YTO IT€PEMEHHBIE BEJUYHHBI,
UCIIOJIb30BAHHBIE B (DYHKIIUH, HA3BIBAIOT «JIOKATBHBIMUY, & UMEIOTINECST
B OCHOBHOIT 4aCTH TIPOTPaMMBbI — «TJI00anbHbIMU». HampumMep, JToKasb-
HOU sBJIsIeTCs TlepeMeHHast i B QYHKIHUU Mnogoygol (). JlokamabHbie
nepeMeHHble «KMBYT» TOJbKO BO BPEMs BBIOJTHEHUS (PYHKITUU U TO-
9TOMY HEJIOCTYITHBI JIJIsI ICTIOIb30BAHISI B OCHOBHOI YaCTH TIPOTPAMMBI
u B 1pyrux GyHkiusax. Hanpumep, npu BEIMOTHEHUN CIEIYIONINX ABYX
MPOTrpaMM TOSABUTCS coobtienue 06 omubke!, CBsA3aHHOE ¢ HSTUM 06CTOS-
TeJThCTBOM:

1)
def Pr(): #dyHKLMSI, B KOTOPOMU
#IepeMeHHOM a NPMCBAaMBAETCS SBHAUEHME
a = 100
Pr() #BEI30B QyHKLUM
print (a) #BEIBOI 3HAUEHMUA a
2)
def Prl():
a = 100
Prl ()
def Pr2(): #dyHKLMSE, B KOTOPOM
print(a) #BHBOOMTCS Ha SKpPaH BHAUYEHME IIEPEMEHHON a
Pr2 () #Bu3oB GyHKLUMM Pr2 ()

B 1O ke Bpems rioGajibHble TepeMEHHbIe HOCTYIHBI (<«BUIHbBI») B
bysRIIIIX:

def Pr():
print (a)
a = 100
Pr () #®yHKUMA BHBEIET 3HAUeHMe IJIOBaJIbHOM nepeMmeHHOM a (100)

1 Dr0 coobuieHne: name 'a' is not defined.
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O6pasto 06s1aCcTh BUAWMOCTH TIEPEMEHHBIX TPU  HCITOIb30BAHUM
DYHKIMHA MOKHO ONUCATh Tak: GYHKIHU IPEACTABISAET COO0H KOMHATY €
HeTPO3PAvYHBIMU CTEHAMHU U TTOJIOM U C TIOTYIIPO3PAYHBIM MTOTOJIKOM. 3
Hee BUHO COAEPKUMOE «KOMHATBI» (OCHOBHOI YacTW MPOTPAMMBI WU
Npyroii GyHKITNN), pacioJIOKEeHHOW Ha/l Heil, U He BUHO BCe, 9YTO HAXO-
IUTCST B HIDKHUX «<KOMHATaX» M B «<KOMHATaxX» Ha TOM ke aTaxke. 113 Bepx-
Hell «<KOMHAThI» (OCHOBHOW YaCTH MPOTPAMMBbI UJTH JAPYTON (QyHKITHN) 1
U3 COCETHUX «KOMHAT» coZep:KuMoe OYHKITNH (ee JIOKAIbHBIE TIeEPEMEH-
HbIE) He BU/IHO.

E1e onme coryuaii, KOTOPBIN CTeIyeT pacCMOTPETD, — COBITIA/IEHIE NMEH
JIOKAJTBHOW U T106aTbHOT mepeMenbix. Kax mo-Bamremy, uto 6y/eT BhiBe-
ZIEHO Ha 9KPaH B PE3YJIBTaTe BBITIOTHEHUS CASAYIOMEH TPOTPaMMBI:

def Pr():
a =11
print(a)
a = 100
Pr()

[IpaBumpHbBIT oTBeT — 11 (TOBOPST, YTO B 9TOM CIydyae JOKaJTbHAs Te-
PeMEHHas «3aKpbIBaeT» cOO0M r10OaIbHYIO).

B 10601 (hyHKIIMU MOKHO MCIIOJIb30BaTh KAaK BCIIOMOTATE/IbHbIE IPY-
rue ¢ysknnn. Hampumep, coznannyio panee QyHKIHWIO Mnogoygol ()
MOZKHO MCIIOJIb30BATh JJIsI TOCTPOEHMS M300pakeHU, aHATOTHYHBIX T10-
KazaHHBIM Ha puc. 8.1-8.3, B pyHKIINM YZzor ():

def Yzor(n, dl, m):
for k in range (m):
Mnogoygol (n, dl)
turtle.right (360//m)

T7ie m — KOJIMYECTBO PICOBAHMIA 1 TOBOPOTOB MHOTOYTOJIbHUKA.
IMompobyiiTe 3aaBaTh B MPOrpaMMe pasHble 3HAYEHUST (DAKTHIECKIX
napameTpoB ToceiHeit hynkium (Yzor (12, 40, 10) M T.T.) — pe3yJb-
TaT BaM MTOHPABUTCHL...
MpbI pacckasain TOJbKO 06 OCHOBHBIX BOTIPOCAX, CBSI3aHHBIX € (hYHK-
msiMu. C Gostee «TIyOOKUMI» BOTIPOCAMHU MCTIOJIB30BaHUsT (DYHKITHH BB
MOKeTe TO3HAKOMUTBCS IO IPYTUM HCTOYHNKAM.

KoHTpOnbHbIE BONPOCHI

1. Kakue mpeumyIecTBa JaeT MCHOJIb30BaHUE B TPOrPaMMax co0-
cTBeHHBIX (yHKIMit? Beerma nam TpPOSBALIOTCS 3TH TIPEUMY-
mecTBa’?
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w

Kaxk odopmisiorest GyHKIMKU B TporpaMMax Ha sisbike Python?
Kak BpI3BaTh CO3AHHYTO QYHKITHTO /IJIST BBITIOJTHEHUS ?

UYro Takoe «yHkus ¢ mapamerpamus» ? Korya ncnosip3yrores Ta-
ke GyHKIn?

Yro Takoe «dopmasbHble MapameTpbl (QyHKIUU»? YTO Takoe
«axkTuvyecKne mapaMeTpel» ?

Kaxkosbl paBusia BhI30oBa (hyHKINI, UMEIONINX HECKOJBKO (hop-
MaJIbHBIX TTAPAMETPOB?

Kaxk paboTaer nporpamMa Ipy HaJIUUUK B Hell GyHKIMU (4TO IIPOo-
MCXOUT B MTAMITH KOMIIbIOTEPaA)?

Kaxwe mepeMeHHbIe HA3BIBAIOTCS JTOKATBHBIMU? [T06abHBIMY ?
Kax mMoxxHO omucars 061acTh BUANMOCTH JOKATBHBIX U TI00aITh-
HBIX TIePEMEHHBIX ?

3agaHua

1.

Harmmmmute nporpammy, B KOTOpOil umeercs (DYHKIIUS, BBIBOJIS-
asi Ha s9KpaH MPsIMOYTOJIBHUK W3 3Be3/i0uek (*) mupunoit 60 u
BbICOTOH 20 3Be3/10UeK.

Harnummre mporpammy, B KOTOPOIi HCTIOB3yeTcs (DyHKITNS, BBIBO-
TISITIAST Ha 9KPAH B CTPOKE J000e KOTIMIECTBO HEKOTOPOTO CUMBOJIA.
HanummuTe mporpaMmy, ¢ TOMOIIBIO KOTOPOK MOKHO MOJIYYUTh Ha
9Kpate cienylouee:

a)

P
P S
P A

* %k b b k%

* &k ok ok %

* K ok ok

* k% ok

* ok

* %

*

6)

P T T T S S
R I S S S S
P T T

* ok ok ok
*
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B 060oux cirydasx MCMONb3yHTe BCIOMOTATETbHYIO (QDYHKIIHIO.

Tenepp pacckaskeM 06 ocobom Buie GyHKIuL YTo HemanT QyHKIII
sqrt (), sin(), max (), len () W IpyTHUe, UCTIOIb30BABIINECS B IIPOTPAM-
MaX B TIPeIBIAYIUX riaBax? — BosBpamaioT kakoe-To 3HaueHue (pe-
3YJIBTAT PACUETOB WMJIU T. T1.). Tak BOT, C TAKOI e TIeJbI0 MOKHO TaKKe
CO3/1aBaTh U UCIOIB30BaTh COOCTBEHHbIE (hyHKINH. [TycTh, Hapumep, B
porpaMMe HaJl0 PacCUNTaTh 3HAUEHUE X!

2+\/_ 5+4/5 1l+f
5445 13+\/7 8+/8

Bugano, uTo B BhIpakeHUH /11 pacyeTa NMEIOTCS OX0KUe (DParMeHThL.
Kenarensro s pacuera opopMuTh (HYHKIIHIO, KOTOPas BBIYKCISIIA OBl

. a++a
3HaquHHOTHEHBHBD(HPO6BHBHH3 b JZ HpH]HO6HX3HaquHHX21Hb,a
+

3aTEM MCIIOJIb30BaTh €€ AJId PAaCYETOB. Takas Q)YHKHI/IH OQ)OpM]IHETCH TaK:

def Drob(a, b):
chisl = a + math.sqgrt(a)
znam = b + math.sqgrt (b)
dr = chisl/znam
return dr
nian

def Drob(a, b):
chisl = a + math.sqgrt(a)
znam = b + math.sqgrt (b)
return chisl/znam

i (HesxkesiaTesIbHbII BapuanT)

def Drob(a, b):
return (a + math.sqrt(a))/ (b + math.sgrt (b))

Herpyauo yBumerhb, 94to 0cOGEHHOCT O(OPMIEHUST PACCMOTPEHHOIT
(YHKIMH 3aKTI0YAETCS B TOM, YTO TOCTEAHEH? MHCTPYKIIUEH SABJISIETCS
WHCTPYKIS return, B KOTOPOU YKa3bIBAETCS 3HAYEHIE, BO3BPAIIAEMOE
dyHKIHEIH®.

Jist MCTOTb30BAHUS B TPOTPAMMe CO3[aHHOI (hYHKITMN HA/0 YKA3aTh
ee 1M1, 2 B CKOOKAX — 3HAYEHUS (haKTUUECKUX [TapaMeTPoB (apryMeHTOB):

x = Drob (2, 5) + Drob(5, 13) + Drob (13, 8)

CTporo roBopst, UHCTPYKIUS return MOKET OBITh 1 He MOCJeAHEl, 1 B QYHKINI MOXKET
GbITH HECKOJIBKO TAKUX MHCTPYKILMIA, HO [0CJIE BBIIOJIHEHNS 000 13 HUX paboTa PyHK-
1M1 3aKaHYMBAETCS.

B Python dyHkius MOKeT BO3BpALIATh 1 HECKOJILKO 3HAYEHHIL.
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TpeboBanust kK 0hOPMIEHHUTO CITHCKA (GaKTHYECKUX TAPAMETPOB Te JKE,
YTO U U1 (PYHKIMI, PACCMOTPEHHBIX paHee.

MoskHO pa3pabotaTh (hYHKITHIO JI7IsT pacyeTa CyMMBI JIeJITesel HaTy-
pasbHOTO Yncsa n (6e3 yuera caMoro 4ncia — CM. 3a/1a9y 4 U3 IOTOTHEHUS
B y1aBe 9):

def sum del (n):

sum = 0
for vdel in range(l, n//2 + 1):

if n $ vdel ==

sum = sum + vdel
return (sum)

1 UCITOJIb30BaTh €€ JIJId IO CKa IBY3HAYHOT'O COBEPIICHHOTI'O YK CJIa:

for n in range (10, 100):
if sum del(n) == n:
print (n)

CorracuTech, UTO TAKON BapUAHT MIPOTPAMMbI TOPA3/I0 TOHSTHEE MTPO-
TPaMMBbI, TPUBEIEHHOI B T71aBe 9.
PesyibraToM BeIIOIHEHNS (DYHKIMA MOKET ObITh HE TOJIBKO YKCJI0, HO
U CUMBOJI, CHMBOJIbHASI CTPOKA WJIU JIIOOOM JPYTOil OOBEKT, B TOM UHCJIE
3HAUYEeHUe JIOTUYEeCKOTOo Tuta (True WK False). B nociennem ciydae co-
OTBETCTBYIOIINE (DYHKITUK HA3bIBAIOT «JIOTUYECKUMU.
Hanpumep, jorndeckas GyHKIIN, OTIPEETIAIONIast, SBJISETCS I HATY-
paJIbHOE YHCJIO a JIeJINTeIeM HATYPAJTbHOTO YMCa b, UMEeT B
def del(a, b):
if b % a ==
return True
else:
return False
nim
def del(a, b):

o

return b % a == 0

Cosmannas GyHKIMS MOKET ObITh MCIIOJIb30BaHa B IPOrpaMMe peliie-
Hud 3a1aun: «/lano HaTypaabHOe 4ucio n. [logcuyurars KOJIUIECTBO e1-
TeJIel 9TOro Yucay:

n = int (input ('BBemuTe HaTypajbHOEe uucjo '))
kol del =1 #YuuTHBaeM n B CUeTUMKEe uMClla IejmTesien
for nom in range(l, n//2 + 1): #PaccmMaTpyBaeM BO3MOXHLBE NEJINTEIIN
if del (nom, n) == True: #Unm if del (nom, n):
#BcTpeTnIICS OenIMTeNb
kol del = kol del + 1 #VYpenmumpaeMm CUETUMK

print (kol del)
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q)yHKHI/HO MO>KHO BBI3BIBATH HE TOJHKO M3 OCHOBHOI YacTU IIporpam-
MBI, HO ¥ U3 IpyToii hyHKINH. Hamprumep, TOIBKO YTO CO31aHHYIO (DYHK-
110 del () MOXHO HCIIOJIb30BAaTh B (byHKHI/H/I JIJIA TIOICYETa KOJTMYEeCTBa
]Ie]II/ITe]Ieﬁ qucJa n:
def kol delit(n):
kol del = 1
for nom in range(l, n//2 + 1):
if del (nom, n) == True: #u if del (nom, n):
kol del = kol del + 1
return kol del

a GyHKIMIO kol delit (n) — B JIOTHYECKON (DyHKIMH, ITpOBepAIONieH,
ABJISETCS JTM HEKOTOPOE HATYpaJbHOE YUCIIO MTPOCThIM (cM. TaBy 9). Ilo-
caenHion (byHKINIO, B CBOIO 04Yepe/ib, MOKHO MCIIOIb30BaTh B IIPOrPaM-

MaX penieHus 3ajiad, CBA3aHHbIX C IIPOCTbBIMU YMCJ/IaMU. Pa3pa60TaI‘/’1Te
COOTBETCTBYIOIINE ITPOTrPaMMbl CaAMOCTOATE/IbHO.

KoHTpoOnbHbIE BONPOCHI

1. Yem ormraaercst ohopmireHue GYHKITNH, BO3BPAIIAOIIEH Pe3yTh-
Tar?

2. Kaxk mo TexkcTy mporpaMMBbI OTIpe/Ie/TNTh, KaKoe 3HaYeHIe BO3BPa-
maet GyHKINAS?

3. Kakme pyHKINHN Ha3bIBAIOT JOTUUECKIMU ?

3apaum anga pa3paboTkm nporpamm
1. Paccuurarh 3HaueHue X, OIIpe/ieJINB 1 NCIT0JIb30BaB (bYHKHI/IIOI

Jo+6 . J13+13 . s

2 2 2
2. Omnpenenutb 3HaYEHUE 7

sign x + sign vy,
rie
-1  1pu a < 0,
sign a = 0 npm a = 0,
1 npu a > 0.

3HaveHust x U y BBOJSTCS € KJIaBuatypsl. B nmporpamme orpese-
JIUTH U UCIIOJIH30BATh (PYHKIIMIO sign ().

3. Haiitu nepumerp durypst ABCD no 3asanubim croponam AB, AD
u CD. B nporpamme onpeieinth U UCHOJIb30BATh (PYHKIIUIO JJIsT
pacyera rUNOTEHY3bI IIPSIMOYTOJIHOTO TPEYTOJIbHUKA I10 €0 KaTe-
TaM.
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4. Haiitu nepumerp TpeyrobHUKA, 3aJaHHOT0 KOOPAUHATAMU CBO-
UX BepllInH. B mporpamme orpeiesiuTb U UCIIOIb30BATh (DYHKIIUIO
JUIS pacyeTa JUIMHbBL OTPe3Ka 110 KOOPAMHATAaM €ro BepIIH.

5. Omnpenenuth KOJNYECTBO TIECTU3HAUHBIX <«CYACTIMBBIX» UHCEL.
«CyacTiuBbIM» Oy/ileM Ha3bIBaTh TaKoe IMECTH3HAYHOE YHCIIO, B
KOTOPOM CyMMa €ro IIepBbIX TpeX 1Iudp paBHA CYMMe €ro 110CJIe]-
HUX Tpex 1udp. Pazpaboraiite 1Ba BapHaHTa MPOTPaMMBbL:

a) B KOTOPOM OTIpejiesieHa M UCIIOJTh3yeTcst (DY HKITUS JIJIST pacueTa
CYMMBI UM P TPEXZHAUHOTO UHCJIA;

6) B KOTOPOM OIIPEIeJIEHbI M HCTIOIb3YIOTCs (DYHKITUS JIJIs pacue-
Ta CyMMBI TP TPEX3HAYHOTO KA U (DYHKIIHS, TPOBEPSIIO-
1ast, SIBJISIETCSI JIM «CYACTJIUBBIM» HEKOTOPOE IEeCTU3HAYHOE
YHCIIO.

6. anbl gBa npeayoxeHus. B kakoM u3 Hux 10Jst (B %) OYKBbI «0»
Gosibilie? B mporpamMme ONpeiesnTh W UCIOAb30BaTh (DYHKIIUIO
JUISE pacyeTa J0J1 HeKOTOPOH OYKBbI B ITPEIIOKEHIH.

B zaxsmodyenne 3ametuM ciemyroriee. Bo3MOXHOCTh MCITOTb30BAHUS
d)yHK]_II/Iﬁ TIO3BOJIAET IPUMEHATD COBPEMEHHDBIC METO/AbI IIPOEKTUPOBAHMA
nporpaMm. Jleo B TOM, IIpU IPOTPaMMUPOBAHUHU TOCTATOYHO CJIOKHOMN
3a7a4l PENINTD €€ «OJHIM MaXOM», TO €CTh HAIMCATh IOCAE0BATEILHO
BCIO ITPOTPAMMY OT HayaJia 1o KOHIIa, 00BIYHO HeBO3MOKHO. [Iporiecc pas-
PabOTKH IPOrpaMM — 5TO TBOPYECKUI IIPOLECC, TIPOXOAAIINN B HECKOIb-
KO 9TaroB. BHauaje crapaoTcs paspadoTaTh Hanboiee 061y CXeMy aji-
TOPHUTMa, He OCTaHABJINBAsCh Ha TEXHUIECKUX JETAJIAX €T0 PealTn3allii.
B pesyabraTe Takoi anropuTM IIPEACTABISAETCS B BUJAE TTOCTEA0BATENb-
HOCTM OTHOCHUTETBHO KPYITHBIX OJIOKOB, Peau3yIomux 6oJiee nin MeHee
CaMOCTOSITEIBHBIE CMBICJIOBBIE YACTH aJITOPUTMa, B KOTOPBIX PEIIAiOTCs
KaKue-TO YaCTHbIE 3a1aui. ITH OJIOKH, B CBOIO OYEPE/lb, MOTYT PasOrBaTh-
cs1 Ha MeHblire moa0g0Ku U T. /1. TIpolecc moceoBaTeIbHOrO CTPYKTY-
PHUPOBAaHUSA MTPOrPAMMBI POAOJIKAETCS 0 TEX TOP, MOKA PeaTn3yeMble
GJIOKaMK QJITOPUTMBI HE CTAHYT IIPOCTBIMHE U JIETKO TPOTPAMMUPYEMBIMIL
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Mporpamma
OyHKumsa 1 OyHKUMSA 2
PyHkums 1_1 PyHkums 2_1

PyHkumsa 1_2 PyHKkums 2_2




NMpunoxeHue 1.
CnyxeOHble (K/1lo4eBbie) cnoBa
a3blka Python

and

as
assert
break
class
continue
def
del
elif
else
except
false
finally
for
from
global
if
import
in

is
lambda
none
nonlocal
not

or
pass
raise
return
true
try
while
with
yield



NMpunoxeHue 2.
PaspabartbiBaem rpadpunueckum
nHTepdenc nporpamMmmsbl

N2.1. O0wwme BONpoOChHI

Bce coBpeMeHHbIE TPOTPaMMBI, KaK [IPABUJIO, IPEAOCTABISIOT M0Jb30Ba-
TEJI0 BO3MOKHOCTD B3aUMOJIEHCTBIS C IOMOIIBIO UMEIOIIUXCS HA 9KPaHe
Pa3INYHBIX KHOTIOK, MEHIO, 3HAYKOB U T. 1. [10JIb30BaTEb MOKET BBOJIUTD
uH(MOPMAIHIO B CIIEIUATBHBIE TIOJISL, IEJKATh HA T€X MJIU WHBIX KHOTIKAX,
BBIOMPATH OTpeE/IeJIeHHbIE 3HAYEHMSI B CIICKaX U T. M. Takyio yao0Hy0
MOJIB30BATENIO CPEly HA3bIBAIOT «rPaUUECKUM TT0JIb30BATEIbCKIM HH-
tepdeiicom», wiu, mo-auryuiicku, «graphical user interfaces» (GUT).

Jlst pazpabotku rpadudeckoro uHTepdeiica B mporpaMMax Ha si3bIKe
Python npentasnauens crienuasibhbie Oubanoreku (Moysu ). Cranmapt-
HOW (MMerolieiicst B cucTeMe nporpaMMmupoBanus Python) 6ubianorexoit
asagerca tkinter. CoszaBaemble ¢ ee ITOMOIIBIO 2JIEMEHTbI B3anMOJCH-
CTBUSI C IPOTPAMMON HA3bIBAIOT «BUKeTaMU» (OT aHrJl. window gadget).
MozkHO cKa3aTb, 4TO UMEeHHO BU/KeThI (hopmupyior GUI.

OCHOBHBIE BUJKETDL:

1) okno mporpammsr (puc. [12.1).

? Okrio nporpammet [‘:' = éj

Puc. N2.1
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NmenHo B 3TOM OKHe Pa3MeNaioTcsl BCe OCTaJbHbIE BUIKETHI.
Bunno, 4To B BepXHel YacTH OKHA MTPOTPAMMBI CITPaBa MPeyCcMOT-
peHbI TPU TPAAULMOHHBIE KHOIKU — CBEPHYTbH, PasBepHyTb U
3aKPHITE,

2) KHOTIKA.
Kaxk BBITTIAAUT 9TOT 37IEMEHT U /7151 Y€TO OH IIpeTHa3HavY€eH, BbI, KO-
HEYHO, 3HAETE;

3) maamucs (puc. [12.2).

t? OxHo nporpaMmel E@ﬂ
3To Hagnucb

Puc. N2.2

Hazmuch MOKeET II0Ka3blBaTh TEKCT WU Ipaduueckoe nu3obpaske-
HHeE,;

4) mone ans BBoAa (1TI0JIe BBOA).
ITO TOPU3OHTAIBHOE TI0JIe, B KOTOPOE MOKHO BBECTU CTPOKY TEK-
cra (puc. [12.3).

1? OkHo Nporpammsl ﬁ@ﬁ
Hwxe - okHO ANg BBOAA

—

Puc. N2.3
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B mote BBOz12 MiH(hOpMaTiist MOKET GBITH TaKsKe BhIBe/ieHa (HATPH-
Mep, pe3yJIbTaT PacyeToB);

5) dmaxkku (puc. [12.4).
1? Ckro NporpamMme E‘M

Hwxe - Tpu pnaxka
[ Mepewiii dnaxok

¥ Bropoii dnaxok

¥ Tpetwii dnaxok

Puc. N2.4

DrakoK — KHOIKA, KOTOPAst YMEET MEPEKITI0UATHCST MEKILY ABYMST
COCTOSTHUSIMU TIpU HaskaTuu Ha Hee. [Ipu BkII0UeHNN HA HEll OTO-
OpaskaeTcst 3Ha4OK v/,
C nomMoI11b1o (hJIa’KKOB B IIPOTPaAMMe MOKHO 33/1aTh 3HAUEHUSI TUTIA
«Jla» /<HeT» [IJIS OMHOUN UM HECKOTbKUX XapakTepucTuk. [Ipmmep
mokasas Ha puc. [12.5.

t? OkHo nporpammel @E‘ﬂ
XapaKkTepucTuUKn WwpndgTa

[™ Monysupei wpudt
[ Kypecue

Puc. N2.5
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B npumepe ipu TOM M1/ MTHOM BKJTIOUEHHOM (hJIasKKe JIJIsT BBIBO-
la TEKCTa OYIET UCTTOTb30BATHCS MOTYKMUPHOE HAUePTAHWE VI /1
KYDPCUB;

6) mepexsoyaTesnu, i paarnokHonku (puc. 112.6).

-

# Oxro nporpamme E@j

Huxe - Tpu nepekntoyaTtena (pagnoKHOMKK)
% Mepean
" Bropan
" Tpeten

Puc. N2.6

B orimmune ot GaxkKoB, B IPyILIE EePeKIiodaTeieil MOKeT ObITh
BbIOpaH (BKJIIOUYEH) TOJHKO OJUH TepeKodaress (IPU 9TOM pa-
Hee BKJIIOYEHHDBIN [IEePEKIII0UATE b BEIKITI0YaeTcs!).
[TepexrouaTesin NCTIOMB3YIOT B TPOrPAMMAX B TEX CJIydasdx, KOT/a
HY’KHO BBIOPATh TOJBKO OJIMH BAPUAHT M3 HECKOJIBKUX BO3MOJK-
HBIX (cM. puc. [12.7).

7
# Oxwo nporpamme: E‘Elﬂ
Yrawmre, Kto Bel:
7 MyskumHa
% Henwmna
Puc. N2.7

1

KOFLla-TO B pa/iluOIpUEeMHUKAX IIPpU HAXKaTUKW Ha O/IHY U3 KHOIIOK Bbl60pa YacCTOTbI Be-
HIaHM:A BKIIOYEHHAA 0 3TOr0 KHOITKA BBIKJIIOYaIach. Nmenno TI0O9TOMY 1 UCHOJIb3YETCS
APYyroe Ha3BaHUE BUJJKETA — «PA/IMOKHOIIKA».
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7) cImCoK.
Crimcok — 3To IPSIMOYTOIBHUK C TePeYHEM 3HAUEHTTH, U3 KOTOPBIX
0JIb30BATE]Ib MOKET BBIOUPATH OLHO WK HEeCKOJIbKO (puc. 112.8);

i ? = =] !!gg!!d

| Bribepute ropog: |

Puc. N2.8

8) pamkm.
Pamiu ABASIOTCS yAOGHBIM CPEACTBOM JIJIsT OPTAHU3AIIUH IPYTUX
BUJIPKETOB (B TOM YHCJIe PAMOK) B IPYIIIBI BHYTPH OKHA, & TaKXKe
ux oopmienust. O HUX pacCKasKeM HITKe.
Kaxp1it BUIpKeT XapakTepu3yeTcs oTpe/ieIeHHBIME CBOIiCTBaMU (pas-
MEPaMH, 1IBETOM, BBIBOJIUMBIM TEKCTOM | JIP.).

NMN2.2. CospaHve BUOKETOB

Cosnanune BUKeTOB rpaduueckoro wHTepdeiica OCyIIeCTBISETCs clie-
JYFOIIIM 00Pa3oM.
1. Crauasa HaJl0 UMIIOPTUPOBATH OUOINOTEKY tkinter B MPOrpaMm-
My. DTO JeJIaeTcs TaK e, KaK MMIIOPTUPYETCS 000 MOLYIb (CM.
ryiaBy 4):
import tkinter
from tkinter import *

i
from tkinter import *

2. 3areM yKa3bIBAIOTCS WHCTPYKIIUH, CO3/IAI0ITIE OKHO TTPOTPAMMBI:

1) uHCTPYKIW, «00BABAAIONIAsT> co3/aHKe OKHa. Ee o6muii Buj:
<mms okxHa> = Tk()

HpI/IHHTO OKHO IIPOTpaMMbl Ha3bIBaTb root, XOTA Bbl MOKeETe
JaTb OKHY Jn1060e UM
root = Tk()
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(256] | |}

2) WHCTPYKIINH, 33/IaI0T1e 3HAYeHNs CBOMCTB OKHA B BU/IE:

<mMs OKHa>.<MMs CBOMCTBa> = <3HayeHMe CBOMCTBa>
Hampumep:

a)
#3aroJIoBOK OKHa (HANNMChL B BEPXHEM dacTu)
root.title ('llpumep npuioxenHms')

6)

#PasMepE U IOJIOKEHME Ha BSKpaHe

root.geometry ('500 x 400 + 300 + 200")
3/lech yKaszaHbl pa3Mepbl OKHa (IMUPUHA U BBICOTA) B TTHUKCE-
JIAX W TOJIOJKEHME Ha 9KpaHe €ro JIeBOro BEPXHETO yIJia (33.-
JIa€TCA OT JIEBOTO BEPXHETO YIJIa 9KPaHa 110 TOPU30HTaAJIN U 110
BEPTHUKAJIN B HI/IKCG]IF{X). Ecim pa3Mepbl OKHa HE YKa3aTb, TO
OHU 6YI[yT OTIpEeNEeJIATHCA pasMepaMi BCEX €I0 BUJKETOB.
B)

root.resizable (False, False) #PasmMep oOkHa He MOXeT OBITH

#M3MeHeH HU 110 T'OpPM30OHTa",
# um no BepTUKaJIN

Nmerorcs u gpyrue cBoCTBa OKHA.
B oKHe IPHIIOJKEHHST Pa3MEIA0TCs BCe HeOOXOANMBIE BUIKETBIL.
OG6uuit BUI MHCTPYKITUN IJIST CO3MAHMST BU/KETA:

<mmMms BumxerTa> = <Kmacc Bumxera> (<rmge>, <CBOMCTBO 1> = <3HayeHue
cBoricrBa 1>, <CBOMCTBO 2> = <3HAauUeHMe CBOMCTBA 2>, ...)

ITapameTp <rme> yKasblBaer, rje OyaeT pasMelieH BUIKET. DTO MOKET
OBbITh IJIABHOE OKHO IIPOTPAMMbl MJIM JAPYTOU BUIKET, HAIIPUMEP PaMKa.
[TapameTp <rme> Ha3bIBAIOT TAKIKE «POJAUTEIbCKII BUIIKET>.

Buno, 4to co3panne BUIKeTa U 3a[aHue 3HAYEHUI €r0 CBOICTB IIPOBO-
JISITCST OJTHOV MHCTPYKIIMEHN (B OTJINYME OT CO3/IaHNS OKHA TIPUJIOSKEHNS ).

HasBanus K1accoB OCHOBHbBIX BUKETOB IIPUBeAeHbl B Tab1. 112.1.

Ta6bnuua N2.1

Bupxer HasBaHue
Hapnuco Label

KHonka Button

Mone gna seopa Entry
DOnaxok Checkbutton
Mepekntoyatenb Radiobutton
Pamka Frame
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O6paTuM BHUMaHUE Ha TO, YTO BCE HAa3BAHWsI HAYMHAIOTCS C MPOIIVIC-
HOI OYKBBI.

VY KakI0ro BUXKeTa UMeeTcst CBOM Habop cBoHCTB. VIMerorcs Takske
CBOIiCTBa, 00MMe /It BeeX (HAMPUMED, TIBET BUKETA — bg) WM IS
TPyNIBl BU/UKETOB (HArpuMep, UCoJb3yeMblil mipudT — font). [lepe-
YUCJATH TIPY CO3MAHUY BU/KETA BCE €T0 CBOMCTBA He 06513aTebHO.

[Tpumep cozmanms HAAIICH, pa3MeNaeMoii B TJIABHOM OKHE TIPOTPaM-
MBI, C YKa3aHUeM JIBYX CBOMCTB ( BBIBOJIIMOTO B OKHE TEKCTA ¥ FICITOJIb3Yye-
MOTO TIpU 9TOM TpudTa):

nadp = Label (root, text = 'XapaxrepmcTukm mpmpra', font = 'Arial 18')

I/IHCTPYKI_[I/IF{ 110 CO3JJaHUI0 KHOIIKM C HAJAIUChIo «PacueT» MOXKeT BbI-
TJIAETDb TaK:

knopka raschet = Button(root, text = 'Pacuer')

[Tpumep coszmanus moss BBOJA:

pole = Entry(root, width = 20)

[Ipn omcarmym ykazaHo cBOMCTBO width — IMMMpUHA 0 (KOJUYecT-
BO CHMBOJIOB, KOTOPbIE MOTYT OBITh BBEJICHBI B TIOJIE).

Kax mpaBusio, psiioM ¢ mosieM BBO/IA PACTIONATAIOT HAMNCH, WHPOPMHU-
PYIOIILYIO MOJIb30BATENS O TOM, KAKOe 3HAUEHIE JTOJIKHO ObITh BBEJICHO B
TT0JIe MJIN KaKoe 3HaUeHWe BBIBOJNTCS.

OnHuM  ©3  CBOMCTB TIOJS BBOJA SBJISETCS TaKKe CBOWCTBO
textvariable, 0 Ha3HAYEHNN KOTOPOTO MBI PACCKaKeM UyTh HUKE.

Draxku 17151 TprMeEpa, MOKazaHHoTo Ha puc. 112.5, cozpaioTcst Tax:

fl girn = Checkbutton (root, text = 'MomyxpHert mprdr', onvalue = 1, offvalue = 0)
fl kursiv = Checkbutton (root, text = 'Kypcus', onvalue = 1, offvalue = 0)

Buzno, 94TO CBOIICTBO text ONpPEESET TEKCT, BRIBOAUMBIN CIIpaBa OT
daazkka. CBoiicTBa onvalue ¥ of fvalue 3a[al0T 3HAYEHUST, KOTOPbIE OY-
YT BO3BPAIIATHCS BU/KETOM COOTBETCTBEHHO MIPU OTMEUEHHOM U HEOT-
MedeHHOM (raskke (¥ OZIHO U3 3TUX 3HAYEHNUI, 3a/laHHOE TI0Th30BATENIEM,
GyJIET UCTIOTBb30BaThCs B Tiporpamme). [1o yMordanuio pu 3amycke mpo-
rpaMMBI Bce hIIasKKI He OTMEYEHBL.

[l paccMOTpeHHOTO paHee MPUMepa MePeKII0YaTeT OTUChIBAIOTCS
CIETYTOIUM 06Pa3oM:

perl = Radiobutton (root, text = 'Myxumua', value = 1)
per2 = Radiobutton (root, text = 'XKenHmmua', value = 2)

SIIGCB 3HaueHUe CBOICTBA value JJs TeperaovaTeid, «BKJIAIOYEHHO-
TOo» II0JIb30BaTeJieM, TaKKe 6yI[€T HCITIOJIb30BaThCA B IIPOTrpaMMeE. ﬂCHO,
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4TO JIUISL KJKIOTO TIEPEKITIOUaTesIst OJIHO TPYIIIIbI 9TH 3HAYCHHS JIOJKHBI
OBbITh PasHBIMU.

Ecnu 3HaueHust CBOIICTBA value /Ui BCEX MEPEKII0YaTeNeil OTIMIHBI
OT HYJIsI, TO IIPH 3aITyCKe IIPOTPAMMBbI HU OJIMH U3 MIepekodaTeeii He Oy-
JIeT BKJTIOUeH. J[Jist BKIIIOUYEHUS TIePEKIII0UaTesisl CAe/yeT 3a/laTh 3HaueHe
CBOMCTBA value PaBHBIM HYJIO. EC/M 5Ke 9TOT BapHaHT He TIOAXOAUT 10
YCJIOBUSIM 3a/laut, TO HEOOXOMMO YKa3aTh BKJIOUAEMBIH [0 YMOIYAHUIO
nepeksoYaTesb sBHo. Kak MMEHHO — paccKakeM HIKe.

OnHUM U3 CBOICTB MepekioyaTeist IBIsSeTCsl CBOUCTBO variable, O
Ha3HAYEHUH KOTOPOTO MbI TAK/KE PACCKAKEM B CJIE/YIOIIEH TIIaBe.

Kak yske roBopusioch, BUKET-CITUCOK — 9TO TIepedeHb HEKOTOPBIX dJie-
MEHTOB, U3 KOTOPOT'O TI0JIb30BATE/Ib MOKET BHIOMPATH OJIUH HJIEMEHT UJIN
HecKobKO. [IprBeieM BapUaHT WHCTPYKIIMHU JIJIsl CO3/[aHMsI CIIICKA C BbI-
GOPOM OJ[HOTO DJIEMEHTa:

spisok = Listbox(root, height = 4, width = 20, selectmode = SINGLE)

(CBOICTBO height = 4 OIIPENEISET, YTO B IPSIMOYTOJIbHUKE CIIUCKA OYIyT
[IOKa3aHblI 4 3Ha4YeHusd, OCTa/JIbHbIE 3HAYCHUA 6y,71yT <<HI/I>K8>>).
3amoJHUTh 9TOT BUKET-CIIMCOK MOJXHO JaHHbIMU U3 <<O6bl‘{HOFO>>
criicka Python (em. rimaBy 12) rak:
goroda = ['Mockea', 'Cauxr-Ilerepbypr', 'CaparoB', 'Omck', 'Tymna']

for el in goroda:
spisok.insert (END, el)

BI/II[)KCT-paMKa CO3Ja€eTCA TaK:

ramkal = Frame (root, width = 500, height = 100)

Eciiit pasmepbl He yKasbIBaTh, TO IIPU BBITIOJTHEHUU IPOTPAMMBI OHE Y-
YT TAaKUMH, YTO BJIOKEHHBIE B PAMKY 3JI€MEHTBHI YIIPaBJIEHNS 3aTOJTHST
BCe IIPOCTPAHCTBO PaMKU.

VHTEepecHO, YTO TIPH BBITIOJTHEHUN MTPOTPAMMBbI «paMKay M300pakeHa
He Oy/IeT, Tak Kak 110 YMOJTYAHHIO ee I[BET COBMAAET C IIBETOM OKHa. Ecan
JKe TIPW OTMCAHWHM PAMKU yKa3aTh ee MBeT (CBONCTBO bg), HApuUMep, B
BHjIE

ramkal = Frame (root, width = 500, height = 100, bg = 'darkred"')

TO Ha 9KpaHe OyZeT HAPUCOBAH 3aKPAIIEHHBIN TEMHO-KPACHBIM TBETOM
TPAMOYTOJIBHUK (BUKETHI B PAMKE 3aKpaIieHbl He GyayT).

Ecim BUTKETHI 3aTI0THSTIOT BCIO PAMKY, TO ITPSIMOYTOJIBHIK, MMUTHPYIO-
it pamMky (cm. puc. 112.9), MoskHO TIOJTyunTh, YKA3aB MUPUHY TPAHUI]
pamMKu (CBOMCTBO bd) U IBET, OTIUYHBIN OT I[BETA OKHA.
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XapakTepucTukn WpudgTta

[ MonysupHeii wpudT

™ Kypewe

Puc. N2.9

NMN2.3. Paamewaem BuaXxerbl

Kak BbI, KOHEUHO, 3aMeTHUIIN, B JIIOOOI IIpOrpaMMe BUJKEThI He paszbpoca-
HBI 110 OKHY KaK TI0TIaJI0, a XOPOIIIO OPraHU30BaHbl, MHTEeP(dEC MpoyMan
JIO MeJIOYer.

[lnst pazMmelnieHust BUKETOB B OKHE TPOTPAMMBI UCIIOJIB3YIOTCS CIie-
UaJbHbIE METO/IBI. VIX HA3BIBAIOT «yTTAKOBIIUKaMUy (TToYeMy — roiimere
UyTh HIDKE), WIH MEHEIKEPAMU PACIIONOKEH, YTO, KOHEUHO, GOJIbIIie
COOTBETCTBYET UX HA3HAYEHMUIO.

Camblii IpocToii crocob — 9T0 MCIoJb30BaHKe MeToja pack (). Kak
[IPABUJIO, TOT YIIAKOBIIMK MCHOJB3YIOT JJIST PasMelleHnst HeGOJIbIIOro
KOJIMYECTBA BUKETOB IPYT 32 IPYTOM (CBEPXY BHU3 WUJIU CJI€BA HAIIPABO).

Hanpumep, eciiu rocje ornucanusi KHOIKN ¢ UMeHeM knopkal B IIPO-
rpaMMe yKa3aTh WHCTPYKIIMIO JIJIST €€ Pa3MeEIeHnst KHOIIKU B OKHE MPO-
rPaMMbl:

knopkal.pack ()

TO mocJienHee OyaeT BHINIALETh TaK, Kak IToKasaHo Ha puc. 112.10.

| KHonka 1 |

Puc.N2.10

Eciii aHaIoruuHbIM c11oco60M 0OGABUTH €lile OJIHY KHOIIKY, TO MOJIy-
guMm caemyioriee (cm. puc. [12.11).

=

KHonka 1

KHonka 2

Puc. N2.11
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Eciu ke HysKHO, 4TOObI BUIZKETBI PACIIONATAINCH PSAIOM 10 TOPU30H-
TaJN TaK, KaKk okazano Ha puc. [12.12, To mpu pazmerniennn KHOTIOK cJie-
NIYeT yKazaTh apryMeHT side MeTOJA pack (), OTPEAEIISIONIEro, K KaKon
CTOPOHE OCTABIIEHCS YACTH OKHA JIOJIKHA TTPUMBIKATD Kak/1ast KHOIKA:

knopkal.pack(side = 'left')
knopka?2.pack(side = 'left')

S

| Knonkal | KHonka 2

Puc.N2.12

BujHo, uTO B 000X MOCTIEAHUX CIyYasix KHOIKU TIPHJIETAOT JAPYT K
Apyry (1109TOMY — «yIIaKOBLIUK» ).
YmakoBMIUK grid () MO3BOJISET Pa3MECTUTD BUKETHI B BUE TabJIUIIbL

(cMm. puc. 112.13).
i ? — IEI EE ™

Krvonkal | KHonka 2

Kronka 3 | KHonka 4

Puc.N2.13

[[]IH 9TOrO IIpY pasMelleHruN KaK/10To BU/JKeTa CJieAyeT yKa3aTb €ro

<«KOOpPAWHATbI» — HOMEDP CTPOKH Ta6JII/IHI)I row 1 HOMep CTOJI6H3. column:
knopkal.grid(row = 0, column = 0)
knopka2.grid(row = 0, column = 1)
knopka3d.grid(row = 1, column = 0)
knopka4.grid(row = 1, column = 1)

BuiHo, 4TO HyMeparust CTPOK U CTONOIOB HAYMHAETCS C HYJIS.

Ente onun MeHe/kep paciosioskeHnust — place () — Ha3BaTh «yMaKOB-
HIUKOM» MOXKHO yc0BHO. OH MO3BOJISIET Pa3MeIaTh BUKET B JIOOOM
MecTe ¢ JIoObIMU pazmepamiu. [Ipu MCnoib30BaHUU ATOTO YITAKOBIIUKA
HEOOXOIMMO YKa3biBaTh KOOPAUHATBHI JIEBOTO BEPXHETO yIla KakIOTOo
BUJI’KETa OT JIEBOIO BEPXHET0 YIJIa OKHA IIPOrPaMMBbl UJIH JIPYTOTO «POJIN-
TeJIbCKOTO» BU/IKeTa. Hanpumep, MHCTPYKIUs

knopka.place(x = 0, y = 0)

PAa3MECTUT KHOIIKY B JIEBOM BEPXHEM YTy «POAUTEIBCKOTO» BUJIJKETA.
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ITOT yNAaKOBIIKK, XOTh U KayKeTCsl HeyHOOHBIM, TIPEIOCTaBIsIET MOJI-
HYIO CBOOOIY B pasMelleHH BUIKeTOB Ha okHe. KoHeuHo, TIpu ero mpu-
MEHEHHMHU BaM TIPUAETCS TPOBECTU PACUeThl, HEOOXOANMBIE JJIsI OIpeeie-
HIST MeCTa HaXOK/IEHUST KasKI0TO BUKETa.

Tenepp — BaskHOE yTOuHEHHWE. B OHOM <«POAUTETHCKOMS» BHJIKETE
HEJTh3sI MCITOJTh30BATh pasHble yrmakoBimku! Hampumep, eciin Hy:KHO pas-
MEeCTUTh KHOTIKM TaK, Kak MmokasaHno Ha puc. [12.14, To caenars 910 TakumMu
WHCTPYKIMSIMU:

knopkal = Button(root, text = 'Kuonka 1')
knopka2 = Button (root, text = 'Kuonka 2')
knopka3 = Button (root, text = 'Kuonka 3')
knopkal.grid(row = 0, column = 0)
knopka2.grid(row = 0, column = 1)

knopka3.pack ()

— HeJIb34d, TaK KaK B OJHOM <«POJAUTEIbCKOM» BUJIJKETE (I‘JIaBHOM OKHe
HpOFpaMLHﬂ) [UIA pa3MelleHnss 3JIEMEHTOB YIIpaBJIEHUA HCIIOJIb30BaHbI

Ppa3HbI€ YITAKOBHINKH.
g
7 =l E

Knonkal | KHonka 2

KHonka 3

Puc.MN2.14

,Z[]IH penieHunsda 3ag1a4mn MOJKHO? UCIIOJIb30BATh BU/IKET-PAMKY:

ramka = Frame (root)

B KOTOPYIO «BJIOKHUM>» J[BE IIepPBble KHOIIKU:

knopkal = Button (ramka, text = 'Kuonka 1')
knopka?2 = Button (ramka, text = 'Kuonka 2')

[Tocse aToro pasubie yIaKOBIIUKY TPUMEHUTH MOKHO:

#PasmMemaeM paMKy

ramka.pack ()

#PasMelniaeM IBEe IEepPBHE KHOIKMU
knopkal.grid(row = 0, column = 0)
knopka2.grid(row = 0, column
#u TperbB

knopka3.pack()

Il
—

2 KOHEYHO, MOKHO IPUMEHUTD U YIAKOBIIUK place ().
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BupkeTsi-paMKn 0OBIYHO W UCTONB3YIOT IS CO3[aHMS CIOKHOI
CTPYKTYPBI 9JIEMEHTOB OKHA ITPOTPAMMBI (TIPUYEM OJHY PaMKy MOKHO
pasmMelarb BHyTpH Apyroii). Kaskzas paMka umMeer coOCTBEHHbIN MEHe/I-
JKep PacIIoIOKEHMUS.

N2.4. [locTtyn K 3Ha4YeHUaM
B BUOXXeTtax

Wrak, BBl pa3MecTHIN Bce HEOOXOMMBIE DIEMEHTBI YIIPaBJIEHUS B OKHE
nporpaMmbl. C UX IOMOIIIBIO B XOJI€ BBIITOJHEHUS TPOTPAMMBI TIOJIb30Ba-
TeJIb CMOKET 33/1aBaTh T€ UJIV MHbIE NCXO/HbIE JAHHbIE WK T. 1. Kak Mox-
HO HICIT0JIb30BAaTh 3HAUEHVIS], YCTAHOBJIEHHBIE B BU/IJKETaX ?

Haunewm c mozeii BBozia. Kax yske orMeyasnock, Kak IpaBuiIo, B HUX BBO-
JSITCSI UCXOIHBIE JIAHHBIE TPOTPAMMBI M BEIBOASTCS PE3YJIBTATHL

[TpeanonoKum, 4To Hy;KHO pa3paboTaTh IPOrpaMMY JIJIsT pacyeTa TIo-
Iajii Kpyra 1o 3aganioMy pamuycy (em. puc. [12.15).

# Mnowaans xpyra E@g

Beenwte paanyc |
Mnowank: [

Pacuer Bbooog

Puc. N2.15

ﬂCHO,qTO B IIporpaMme HOHaHO6HTCH 3Ha4YeHUE pajinyca, KOTOPOE
ITOJIb30BaTeJIb BBE/ECT B I1OJI€ BBO/IA.

ﬂOCTyH K 3HaY€HUIO, BBCJACHHOMY I10JIb30BaTEJ/JIEM, OCYIIECTBJIACTCA
ABYM:A crocobaMu.

HepBbIﬁ c1ocob COCTOUT B IIPpUMEHEHUU MeToZla get (). Ecmm umsa mons
BBOHa‘*VVOd_radiusa,TO,HHHTOFOHTO6BIBHpOFpaMhﬂSHpHCBOHTbBBe-
HeHHOG3HaquHeH€peMeHHOﬁﬁradiuS,CﬂeﬂyeTSaHHCaTH

radius = float (vvod radiusa.get())

DyHKIWMS float () WCIOJb30BAHA TIOTOMY, UYTO 3HAYEHWE, BBOJUMOE B
T10Jie BBOJI, SIBJISIETCS CTPOKOM CUMBOJIOB.

BTopoii criocob 3aK/I09aeTcs B UCIOIb30BAHNI TaK Ha3bIBAEMOIT «CBsI-
3aHHOU IMepeMeHHO», KOTOpas U XPaHUT HYy>KHOe 3HAYEHUE.

[Ipu cozpanuu nosist BBojA cyie/lyeT OnucaTh TaKylo IEPEMEHHYIO CJie-
AYIOHUIIM 00pasoM:
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<mmMms nepeMmeHHOMN> = StringVar ()
nan

<mmMs nepeMmeHHO> = IntVar ()
njm

<mmMsa nepemeHHOI> = DoubleVar ()
nan

<mMs nepeMeHHOI> = BooleanVar ()
¥ HCIIOJIb30BaTh €€ B KaueCTBe 3HAUEHUs CBOICTBA textvariable BUJ-
sKeTa’,
B namrem ciaydae 9To 0(1)OpMJIHeTCH TakK:

r = DoubleVar ()
vvod radiusa = Entry(root, width = 10, textvariable = r)

3armch r = DoubleVar () O3HAYaeT, 4YTO NepeMeHHas r UMeeT BEelleCTBEH-
Hbl€ 3Ha4YE€HUA (FOBOpHT — <«OTHOCHUTC K KJIaCCYy BEHIECTBEHHBIX ‘-II/ICQJD)).
IIociie aToro sHaueHue B I10Jie BBO/la MOJKHO IIOJIYYWTb, IPUMEHUB K
CBSI3aHHOM HGPEMEHHOﬁ BCE TOT K€ METO/L get ():
radius = r.get ()

print(r.get())
if r.get() > 0:

u T. 1. [Tpu 5TOM, KaK BUIHO, TIPeoOpa3oBaHiie TUIIOB He TPeOYeTCs.

O TOM, KaK MCIIOJIb30BaTh BBEEHHOE 3HAUEHUE JIJIsI PACUETOB, MMOKA-
skeM B mryHkre [12.6.

s naxkoB U Tepexsioyaresieil UCHOIb30BAHNE CBSI3AHHO TIepe-
MEHHON nMeeT 0COOEHHOCTH.

Bo-nepBbix, 17151 HIX CBOWCTBO, OTBeYaIollee 3a «IIPUKPETIEHIe» K Tie-
pPEMEHHOII, IMeeT UM variable, a He textvariable.

BcrnomunM puMep UCIOIB30BAHUS TIEPEKTI0YaTeTel:

perl = Radiobutton (root, text = 'Myxumua', value = 1)
per2 = Radiobutton (root, text = 'Xenmmua', value = 2)

B MIPpUBEACHHOM BUAE TMOJYUYUTDH AOCTYII K 3HAYCHUIO IEepeKoYaTe-
Jist, BBIODAHHOTO TI0JIb30BATENIEM, HEBO3MOKHO. JIJist «00IIeHNs ¢ BHEII-
HUM MUPOM» B OIIUCAHUU TIEPEKIoYaTeell OKHO ObITh YKa3aHO TaK-
JKe CBOMCTBO variable CO 3HaYeHUEM, PaBHBIM CBA3aHHOW IepeMeHHON
(mycTb ee uMst — pol):

perl = Radiobutton (root, text = 'Myxumua', variable pol, value 1)
per2 = Radiobutton (root, text = 'Xenmmua', variable = pol, value = 2)

3 MOXKHO CKa3aTh, 9YTO CBOMCTBO textvariable, KOTOPOE YHOMUHAIOCH B TyHkTe [12.2

OTBEYACT 3a «IIPUKPEIVICHNE» K BU/IPKETY 3HAUYCHUA uepeMeﬁﬂoﬂ.
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Ykazannas TnepeMenHast MOKET IIPUHUMATD I1€JIbIC 3HaY€HU S, ITI0O9TOMY
OHa /I0JIKHa OBITDH OIMCAHA TAK:

pol = IntVar()
Ecim MBI X0THUM, YTOOBI IIpU 3aIlyCKe IIpOrpaMMbI OBLT BKJIIOYECH nep-

BBII [EpeKJIIoYaTe b, HEOOXOAMMO 3a4aTh COOTBETCTBYIONIEE 3HAUECHUE
CBsI3aHHOIT TepemenHoit (1) ¢ ToMOIIbI0 MeTO/IA set () :

pol = IntVar()

pol.set (1)
perl = Radiobutton (root, text = 'Myxumua', variable = pol, value = 1)
per2 = Radiobutton (root, text = 'Xenumua', variable = pol, value = 2)

[Tocne atoro, ecan moJb30BaTeb OTMETUT IEPBBIN TepeKIoyaTeb,
nepeMeHHast pol OyJeT UMeTh 3HaUeHue, paBHoe 1, ecyim BTOPOil — paBs-
Hoe 2. OQHO U3 9TUX 3HAYCHUI MOKET OBITh UCIIOJIb30BaHO B IIporpaMmMme
TaK: pol.get (), HaIpUMep:

if r.get() ==

else

nT. I

I/IHOFIIa HYXHO, 4TOOBI TIpU 3aITyCKe IMPOorpaMMbl HU O/IVH TTEPERIIOYa-
TEJTh He ObIJ BKITIOYEH. IIJIH 9TOI'0 B METO/IE set () YKa3bIBacTCsI 3HAYCHNE,
HE paBHOE HU OJTHOMY U3 3HAYEeHUH CBI3aHHON HepeMeHHOﬁ B OITMCaHMAX
HepeKﬂmaneﬂeﬁ:

var = IntVar ()

var.set (10)

perl = Radiobutton(..., value = 1)
per2 = Radiobutton(..., value = 2)
per3 = Radiobutton(..., value = 3)
perd4d = Radiobutton(..., value = 4)

BTOpa}I 0CcOOGEHHOCTD 3aKII0YaeTCd B TOM, 4YTO K II€pEKJIoYaTeJIAM U
(bJI.’:DKKaM JUIA JOCTyIIAa K 3HAYEHUAM METOJ get (), B OTJINYUE OT roJieit
BBO/Ia, MTPUMEHATD HEJIb31 (I/IMeeTCH B BU/Y, YTO HEJIb3 3alIMChIBATDb NMA
BU/IKETaQ, HaIpUMep 1f per2.get () == 2: ... )

O cbnamKax. Tak kax B IIporpaMmMe MOKET OBITH OTMEYEHO HECKOJIbKO
(1)JIa>KKOB U KasKJ[bIi OIIpeZiesiAeT KaKyIo-TO BEJIMYNHY, CJACAYET UCITOJIb30~
BaTb HECKOJIbBKO CBA3aHHbBIX ITEPEMEHHDBIX (CBOP,ICTBO variable):

gir = IntVar ()
kyr = IntVar()

fl girn = Checkbutton (root, text = 'lomyxupHem wpudT',
variable = gir, onvalue = 1, offvalue = 0)
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fl kursiv = Checkbutton(root, text = 'Kypcus', onvalue = 1,
variable = kyr, offvalue = 0)

B nipuBeieHHOM ITpUMeEpPE UCIIOJIb30BATh 3HAYEHUS, 3aJlaHHbIE T10JIb30-
BaTeJIeM Uit 060UX (BIIaKKOB, MOKHO, TIPUMEHIB METOJ get () K KasKA0u
CBSI3aHHOW TTepeMEHHOM:

if gir.get() == 1:
else
if kyr.get() == 1:
else

WuTepecHbIM gBJIIETCSI MEXaHM3M JIOCTyTA K TeKeTy Hajnucu. [lomy-
YUTH 3HAYCHUE C [TIOMOIIBIO METO/IA get () TaK:
nadpis.get ()
— HeJIb34.
Ecau onucarb HaJlIIUCh ¢ yKa3aHUeM CBOICTBaA textvariable cieaylo-
UM 00Pa3OM:
t = StringVar ()
nadpis = Label (root, text = 'llpuser!', textvariable = t)
TO NIPY BBITTOJTHEHUW TTPOTPAMMBbI TEKCT HAJ[ITUCU BBIBOJUTHCS HE 6szeT 78
COOTBETCTBEHHO, NCIIOJb30BATDh HY/KHOE 3HAUEHIE TaK/KE HEIb3.
3a/1aqy MOKHO PEITUTD CJAEAYONNUM 06pasoMm:
1) mpm onMcaHuM HATINCH CBOMCTBO text He UCIOJIb30BaTh:
t = StringVar ()
nadpis = Label (root, textvariable = t)
2) 3aj1aTh 3HAUYEHME HAJIITUCU C TIOMOIIBIO METO/1a set (), TPUMEHEH-
HOTO K CBSI3aHHOU IepeMeHHO t:

t.set ('llpuBer!"')
HDCHe3TOFO3HaquHeTEKCTaHaHHHCHhM»KHOHDHyQHTb,KaKllpaHe&
C MCIIOJIb30OBAHUEM METO/la get ()

t.get ()

Heckoibko YCHIOKHEHHBIM SABJIACTCA OCTYII K 3HAYCHUIO, BbI6paHHO-
MYy HOJIb3OBaTEJIEM B BU/IKETE-CIIMCKE. Ecm nva BUJKETa, HallpUMeED,
spis_gorod, TO CHavdaJja Ha/J0 ITOJYy4YUTh HOleIKOBbIﬁ HOMEDP (I/IH,ZIEKC)
BbI6paHHOFO 3HaYCHMA TaK:
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index = spis_gorod.curselection() [0]

TTocie 3TOTO K caMOMy 3HAYEHIIO MOYKHO 0OPATUTHCS CJACAYIONIM 00-
pasom:

spis gorod.get (index)
KOHe‘-IHO, MOJKHO 3allCaTb 1 OJIHY NHCTPYKINIO:
spis gorod.get (spis gorod.curselection () [0])

B saxsouenue npuBeseM TabJIrILy, HITIOCTPUPYIOILYIO BAPUAHTHI /10~
CTYyIIa K 3HAYEHUSIM OCHOBHBIX BU/I’KCTOB!

[ocTyn c npuMeHeHnem
[ocTyn c npuMmeHeHnem .
Bupxer meTofaget () KcBA3aHHON
metopaget () KBuAXeTy .
nepemMeHHOI BUAXKeTa
Mone BBOAA
A Bo3moxeH Bo3moxeH
(Entry)
Mepeknioyatenb
P ) Het Bo3moxxeH
(Radiobutton)
DOnaxok
Het Bo3moxeH
(Checkbutton)
Hapnuco
A Het Bo3moxxeH
(Label)
Cnncok Bo3moxeH c ncnonb3oBaHnem Her
(Listbox) meTopa curselection ()

N2.5. UameHeHne KoHdUrypaumm
BUOXKETOB

Kaxk mpaBuiio, Bce mapameTpbl BUKETOB 33J1a€T TTPOrPAMMUCT TIPU Ha-
mcaHuy mporpaMmbl. Ho nHorma Kondurypamio BIIKeTa HeoOX0AUMO
M3MEHUTH BO BPEM:I BBIITOJTHEHUS TIPOrpaMMbl. /[y aTOTO McTob3yeTcs
MEeTO/l configure () (MJIM €TO COKPAIEHHBIN BADUAHT config () ).

OO6mumil BUJ MHCTPYKIIMHI 1711 U3MEHEHUsI CBOICTB BUIKETA:

<mMsa Bumxera>.configure (<mMs cBosicTBa> = <HOBOE 3BHAaYeHME CBOMCTBA>)
Hanpumep, /17151 n3MeHeHusI ITUPUHBI KHOTIKU CJIe/lyeT 3alucaThb:
knopka.configure (width = 15)

HpI/I ATOM MOKHO MEHSTH 3HAUeHNST HECKOJIBKIX CBONMCTB.
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KpOMe TOTO, MOKHO M3MEHUTH 3HAUYCHHNE CBOICTBa <«HEIMOCPEACTBEH-
HO», YKa3aB €ro nMs1 (B KBa/IpaTHBIX cKOOKax U B KaBI)I‘-IKaX) 1 HOBOC 3Ha-
YCHHEC TaK:

<muMs Bumxera> [ 'wums cporcrBa>'] = <HOBOE 3HAUEHME CBOMCTBAa>
[Ipumep:
knopka.['width'] = 15

A BOT 3HAQUCHU, BBIBO/IMMDbBIC B ITOJISIX BBO/Ia, MECHATH HA/I0 4aCTO.

BermomMHuM 3aady paspaboTKU MTPOTPAMMBI JJIsI pacdera IIOMain
KpyrTa 1o 3aganaomy paauycy (cm. puc. 112.15). B mporpamme mocie BBo-
Jla TI0JIb30BaTeIeM 3HAUYECHUS PAJINyca U TeTYKa Ha KHOTIKE € HAJIHICHIO
«Pacuer» B HIDKHEM I10J1€ BBO/Ja JOJIJKECH 6bITb BBIBC/ICH OTBET — 3HAUYCHUEC
MJIOMIA/IA COOTBETCTBYIONIETO Kpyra. Kak U3MEHUTH «ITyCTOe» 3HAYeHUE
Ha PE3YJIBTaT PACYETOB? DTO MOKHO CEIATh JIBYMS CITIOCOOAMIL.

ITepBblii crocob 3ak/I04aeTcss B NPUMEHEHUM METOI0B delete () H
insert (). [lepBbIif 13 HUX yaIsieT CUMBOJIBI N3 TEKCTOBOTO MOJIST, BTOPOH —
BCTaBJIsieT. B iepBoM citydae HaJlo yKa3aTh, UYTO YAAISIOTCS BCE CUMBOJIBL:

vivod plo.delete (0, END)

rjae vivod plo — MM BUJKeTa AJI BBIBOAA 3HAUYEHU MJIOIIA/H, 0 — Ho-

MEp CHMMBOJIa, HadunHasl C KOTOPOIro yAaJIA€TCA «CTaprfI TEKCT», END —

KOHCTaHTa, YKa3bIBaloIllasd, YTO TEKCT yAAJJA€TCS 10 IHOCJIEHETO CUMBOJIA.
MeTOI[ insert () MCHOJb3YETCS TaK:

vivod plo.insert (0, ploschad)

rae 0 — HOMEp CUMBOJIA, HAUMHASI C KOTOPOTO BCTABJISIETCS HOBOE 3HAUe-
HUE, ploschad — B IAHHOM CJIy4ae UM TIepEMEHHON, XpaHsIel 3HaueHne
toraau (3T0 MOKeT ObITh TaKKe KOHKPETHOE 3HAUEHUe UM BhIPAKEHNE).
Bropoii crioco6 3aMeHbI 3HAUEHUS B I0JI€ COCTOMT B UCIIOJIb30BAHMU
CBS3aHHOM TIepeEMEHHOI, 0 KOTOPOIi PACCKa3bIBAJIOCH B TIPEIBILYIIIEN IIaBe.
Ecau, o anasornu ¢ nosem BBojia pajinyca, BTOpoe IoJjie BBOJIA OIH-
caThb CO CBSI3aHHOU 1epeMeHHo pl:

pl = DoubleVar ()
vivod plo = Entry(root, width = 15, textvariable = pl)

TO TIOCJIe pacyeTa 3HAYeHUs TIOMAIN ploschad BRIBOAUMBIN B HIKHEM
T10JIe Pe3yJIbTaT MOXKHO TOJIYYUTDh € TIOMOIIBIO METO/Ia set () :

pl.set (ploschad)

ITonBoasg mToT, MOJKHO ClesIaTh TAaKOU BBIBOJ O POJIM CBSI3AHHOU TIepe-
MEHHOI BUJ[KETa: 3a/[aHue WU U3MEHEHNEe COOTBETCTBYIOINIETO CBOMCTBA
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BU/KeTa (B pACCMOTPEHHOM CJIy4yae — CBOMCTBA textvariable) H3MEHs-
eT 3HaYeHWe CBS3AHHO MepeMeHHOM, 1 Hao60POT, U3MEHEH e 3HAYCHYIST
TaKOH IIepeMEeHHOM ¢ IIOMOIIbIO METO/IA set () BeleT K UBMEHEHUIO CBOH-
CTBa BUJIKETA.

3aMeTuM TakKe, 4TO I BUKeTa-cinucka (Listbox) CyNIECTBYIOT
CHelMa/IbHbIe METO/IbI €r0 U3MEHEHN B X0/1€ BBIITOJIHEHUS TPOrPaMMBbI.

MN2.6. 3acTaBnaem BuAXeThbl
paboTaTtb

«ITO XOPOIIIO, YTO MBI PA3MECTHUJIHM BU/)KETHI B OKHE, — HABEPHOE, TTOY-
maiu Bbl. — Ho Kak ceaTh Tak, 4ToOBI MOM BUKETHI HE MPOCTO Kpa-
COBAJIICh, & YTO-TO JIeJIAIM — TI0JIsI BBOJA IPUHUMAJIH, NIepelaBau WJIn
BBIBOJINJIN 3HAYEHUS, 10 METYKY HA KHOMKAX BBIMOJIHSINCH KaKue-T60
JIEVICTBUA U T. I1.7»

Haunem ¢ kuHonok. [Tpeznosiokum, 4T0 Mbl XOTUM, YTOOBI TIPH IIETUKe
JIEBO KHOTIKOI MBIIITY HA KHOIIKE, pa3MEIeHHON B OKHE TTPOrPaMMBbI (CM.
puc. 112.16), nmpo3By4as 3ByKOBOI CUTHAJL.

»
# Oxro nporpamme [E=EEE ™5
Hascmn menn |

Puc.N2.16

i aTOTO HYKHO TIpU CO3/aHUU KHOIMKU YKa3aTb TaKyKe CBOMCTBO
command B BH/IE:

command = Zvuk

rae Zvuk — uMs QYHKIMH, obecreyrBarolieil 3Byyanne curHama’, dra
(OYHKITHST MOJKET BBITJISZIETD CTEAYIONNM 06pasoM:

def Zvuk () :
winsound.Beep (2000, 1000)

[Ipu ee BbITIOJIHEHUY 3BYUUT CUTHAJ IMHAMUKA KOMITbIOTEPA YaCTOTOM
2000 Tepmt u mpoomxuTesbHoCcThiO 1000 MUMCEKYH/I.
Bcest mporpamma nmeet BUI:

1 O6parum BHuManme Ha TO, uTO (QYHKIMS BbI3bIBAETCs Ge3 CKOGOK.
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from tkinter import *
import winsound #VMnopT MomyJis IOJs paBoOTH CO 3BYKOM
#Cosmaem QYHKLMIO
def Zvuk() :
winsound.Beep (2000, 1000)
#Cos3maeM OKHO MNPOIPAaMMEL
root = Tk()
root.title ('OxHO HOpoTpPaMMs')
root.geometry ('250 x 100 + 300 + 300")
#1 KHOMNKY
knopka = Button (root, text = 'Haxmm Mens', command = Zvuk)
#PasMemaeM KHOIKY
knopka.pack ()

Mo:xHO Tak:ke He YKa3bIBaTh CBOHCTBO command, a NCIIOJIB30BATh Me-
TOM bind (). DTOT METOJ MO3BOJISIET «CBSI3ATH>MEKIY COOON KHOMKY 1
CO3/IaHHYTO (DYHKITHIO.

B Hammem caryuae «IIpuBsSI3Kay OCYIIECTBISIETCS TaK:

knopka.bind ('<Button-1>', Zvuk)
rjae <Button-1> — MM TaK Ha3bIBa€eMOTO «co0bITHS». COOBITHEM MOKET
OBITH Ha)KaTHe TON MJIM WHOW KHOIIKYM MBIIIN MJIA KaKOW-TO KJIABUIIN Ha

KJIaBHATyPe, IepeMelleHne MbITIHN | JIP.
MMeHa 0OCHOBHBIX COOBITHIT TIpuBeeHbl B Tabr. 112.2.

Tabnuua N2.2

CobbiTne Uma

Cobbimus, npou38o0UMble MblUbIO

LLlenyok neBoi KHOMKOW MblLN <Button-1>
LLlenyok npaBo KHOMKOWM MbILL <Button-3>
[IBONHOW LWENYOK NIeBOV KHOMKOW MbILLN <Double-Button-1>

Cobbimus, npou3goouUMble C NOMOWbIO Kiasuamypel

HaxaTtue knaBuwun <Enter> <Return>
HaxaTne knaBuwmn <Ctrl> <Control>
HaxaTne knasuwu <Shift> <Shift>

HaxaTne KoHKpeTHOI ByKBeHHON Knasuwy | <BykBa>
Mo>kHO 6e3 yrnoBbIx CKOGOK

HaxaTtue noboii 6yKBeHHON KNaBuLLn <key>

HaxkaTne couetaHna KnaBuLl, HanpumMep:
- <Ctrl+Shift> <Ctrl-Shift>
- <Ctrl+A> <Control-a>
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Ecnu MbI X0THM, 4TOOBI 3BYK 3Bydasl TIPU IIEJYKe TTPABOH KHOTKOIT
MBIIITH, UCTIOJB30BAHNE METO/A bind () JOTKHO OBITH TAKMM:

knopka.bind ('<Button-3>', Zvuk)

I/ITaK, IIpU MUCIIOJIb30BaHUU METO/IAa bind () MOXKET OBITD YKa3aHo JI1o-
60e CO6bITI/I€, a IIpu 3alucu cBolicTBa command KHOIKU — TOJIBKO IIeJI-
YOK JIEBOW KHOITKOM MBIIIIH.

Eme ogna 0COOEHHOCTDb UCTIOIb30BAHUS MeTo/ia bind () 3aKJO4YaeTcd
B TOM, 4TO (byHKL[I/IH Zvuk OIIMCBhIBAETCS KaK (byHKHI/IH C HapaMeTp0M5 (CM.
rjiaBy 16), HO BBI3bIBAETCA OHA IIO-IIPEKHEMY 6e3 ckoOOK:

from tkinter import *
import winsound
def Zvuk (event) :
winsound.Beep (2000, 1000)
root = Tk()
root.title ('OxHO HnpoTpPaMmsl')
root.geometry ('250 x 100 + 300 + 300")
knopka = Button(root, text = 'Haxvmm meHa')
knopka.pack ()
#CBsseIBaeM COOBITME, IPOM3OIUEIIee C KHOMNKOM, C HYXHOM peakLMelr
#IIpyt HaXaTUM JIEBOM KHOIIKM MBIIM IOJDKHA BHIIOJHUTLCS QYyHKLMS Zvuk
knopka.bind ('<Button-1>', Zvuk)
#Ilpy OPYyTMX COOHITMSAX HMUETO BHIIOJHATLCS He OyneT

B o61iieM cirydae MeToz bind () HCIOJIB3YETCS MO Ceaytoiiemy hop-
Mary:

<Mms BumxerTa>.bind ('<Ums cobweiTms>', <MMmsa QyHKLMI>)

rje <uus Qymiup> — (QYHKINS, B KOTOPOI 3alIpOrpaMMUpOBaHa peak-
1Sl Ha yKasaHHoe coObITHe (KaKue-To AedcTBust®).

[ToaTomMy MOKHO YyTOUHUTD C/l€JIAHHOE PaHee yTBEPsKAeHUe U CKa3aTb,
YTO METOJI bind () «CBSI3BIBAET> MEKIY OO0 BUKET, COOBITHE U Peak-
I[MIO Ha Hero.

MOKHO K OIHOMY BUJIKETY <«IIPUBSI3aTh» JBA COOLITHS WU OOJBIITE.
Harnpumep, 11py BBIIOJIHEHUU CJIeAYIONIEH IIPOrPpaMMbl, OKHO KOTOPOI 110-
KazaHo Ha puc. [12.17:

from tkinter import *
def Lev (event):

print ('Bu Haxay JIEBYK KHOIKY')
def Prav(event) :

5

B mporpamMme HCIOJIb30BaHO UMs apaMeTpa event (II0-PYCCKH — coObumue), rOBOpsi-
1iee 0 ToM, 4To (yHKIMs paboTaeT P HACTYIIEHUU COOBITUS, XOTsI MOKHO yKa3aTh 1
JPYTOE UMSL.

Takue GyHKIMK HA3BIBAIOT «(DYHKIIMH 00pabOTKU COOBITUIY, T «06PAbOTYMKM COObI-
THii».
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print ('Bel Haxaly NpPaBylo KHONKY')

root = Tk()
root.title ('Kakasg kHoOmka HaxaTa?')
knopka = Button(root, text = 'Haxumure so0yi0 KHOIKY MbiumM')

knopka.pack ()

knopka.bind ('<Button-1>"', Lev)
knopka.bind ('<Button-3>"', Prav)
root.mainloop ()

Ha 9KpaH 6leeT BBIBOJIUTHCA COO6H.I€HI/IG O TOM, KaKasl KHOIIKa MbIIIN Ha-
JKarTa.

[ § Kaxas kn.. E‘Eﬂ

| Haxenure niobyro KHONKY MbILLIA
b

Puc. N2.17

Boimomnus mporpaMMy, MOXKHO YBHIETh, 4TO MHMOPMAIIUSI O HaxKa-
Toi KHONKe BhiBoAUTCA B OKHe Python Shell (cormacho mHCTpyKIMM
print () ), B TO BpeMs KaK Mbl XOT€JIN UCTI0JIBb30BATh TPpahUueCKuil MHTEP-
(deiic. Yerpanum s1oT HejocTaToK. JL06aBUM B OKHO HA/[IIUCh, HA KOTOPO
OyleT oTpaskaThCs Hy KHast MH(MOPMAaIUs:

nadpis = Label (root, text = 'lloka HMUYEro He HaxaTo')
1 pazMecTuM ee (1101 KHOIIKO# ):

knopka.pack ()
nadpis.pack ()

i
? Kakas kH... I.‘:' =l g

Haxemnte N8y KHOMKY MBILLIWA

[Moka HUYEero HE HamaTto

Puc.N2.18

Ocranoch u3MeHUTh GYHKIUK Lev () U Prav (). B HUX 110 IeTUKy TOM
WJIM THOU KHOITKOI MBIIIN JOJIKEH U3MEHATHCS TEKCT HAAINUCH. JTO MOXK-
HO C/IeTaTh, TPUMEHUB K HAJITUCU METOJT configure () :

def Lev (event):

nadpis.configure (text = 'Bbl Haxaly JIEBYW0 KHOIKY')
def Prav (event) :
nadpis.configure (text = 'Bel Haxaily NpPaBylo KHONKY')

B ouepemHoil pasz paccMOTPUM 3aauy pa3pabOTKU TPOTPAMMBbI JJIsT
pacueTa IJIOMAIN KpyTa 10 3alanHoMy paanycy (cm. puc. [12.19).
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[ # Mrowane kpyra EM‘

Beegute pagwyc i
Mnowags: |

Pacuer | Beiog |

Puc. N2.19

PaspaboTaeM COOTBETCTBYIOIIYIO IPOTPAMMY.
Co3smaaum:
1) okHO TpOrpaMMBbI:
root = Tk()
root.title ('lymomanes xpyra')
2) 71Be HAIINCH:
nadpis R = Label (root, text = 'Beemure pammuyc', font = 'Arial 12")
nadpis Pl = Label (root, text = 'llmomanes:', font = '"Arial 12'")
3) mBa 10JIs BBOJIA!

r = DoubleVar ()

vvod radiusa = Entry(root, width = 10, textvariable = r)

pl = DoubleVar ()

vivod plo = Entry(root, width = 15, textvariable = pl)
4) ABe KHOIIKMU:

knopka raschet = Button(root, text = 'Pacuer',K width = 10)
knopka vihod = Button(root, text = 'Bexom',6 width = 10)

" pa3MeCTuM 6 TIoCJaeJHUX BUAKETOB, MCIIOJb3Ys YIIAKOBIIUK grid ():

nadpis R.grid(row = 0, column = 0)
radius_entry.grid(row = 0, column = 1)
nadpis_ Pl.grid(row = 1, column = 0)
plo.grid(row = 1, column =1)

knopka raschet.grid(row 2, column

= = 0)
knopka vihod.grid(row = 2, column = 1)

«IIpuBsKeM» K KHOTKe ¢ HAANUCBhIO «PacdeT» (yHKIMIO Raschet
Plo (), KOTOpas MO INEeJTYKYy JeBOM KHOMKOW MBIIIN PACCYNTHIBAET 3HA-
YeHue IO Kpyra 110 3aJJaHHOMY PaJlyCy M BBIBOJUT PE3YJIbTaT B
COOTBETCTBYIOIIEM IIOJIE!

knopka raschet.bind('<Button-1>', Raschet Plo)

YkazanHas QYHKINT UMeeT BT

def Raschet Plo(event):
#OnpenenseM 3HadYeHMe pamnyca, MCIOJb3ys CBA3AHHYD
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#nepemMeHHuyio r u MeTon get ()

radius = r.get()

#PaccumMTEIBAaEM IJIomalb KpyTa

ploschad = 3.14 * radius**2

#BEIBOOMM pPes3yJbTaT B HMWXHEM I[I0Jle,

#1crnonbe3ys CBA3aHHYW0 NepeMeHHy pl um MeTon set ()
pl.set('%.3f'% ploschad)

#0dopMileH Tak HasHBaeMbl 'GopMaTMPOBAHHEIL BHEBOX'
#BemecTBEeHHOTO 3HaueHus (cM. TJaBy 3)

K kHOMIKe ¢ HAANMCBIo «Bhrxony «mpuBsskeM» (DYHKITHIO Vihod () :

def Vihod(event) :
root.destroy ()
knopka vihod.bind('<Button-1>', Vihod)

B KOTOPOP’I JUISL 3aKPbITHA OKHa IIPOrpaMMbl  MCIIOJIb3YETCSA METO/
destroy ().

SaMeTI/IM, YTO OIIMCaHne BCEX (byHKIlI/Iﬁ IIPUHATO IIPUBOAWUTDb B Ha4YaJ1e

[POrpaMMBI, 10 ONMUCAHUA BU/YKETOB, NX Pa3MEIEHNS U <«IIPUBSI3KU> K
COOBITHSIM.

Ecam BbI ohopMuUTE ONMUCAHHYIO TIPOTPAMMY U BBITIOJTHUTE €€, TO YBU-
JIATE, YTO OKHO OyzeT UMEeTh BIJ, MOKasaHHBIN Ha puc. 112.20.

i B
# Nnowaae xkpyra E@g
Beenwte paguyc 00

Mnowane: 0.0

Pacuer | Briog |

Puc. N2.20

‘qTO6bIHyﬂeBH63HaquHﬂ]BHOHﬂXIK?BHBOHHHHCb,Hyﬁﬂﬂ)HSMeHHTb
Oll1MCaHre CBA3aHHbIX IIEPEMEHHDIX Ha TaKOe€:

r = StringVar ()
pl= StringVar ()

ITpu sTOM IpU pacuetax MOHATOOUTCS TPeoOpPa3oOBaHKe TUITOB 3HAUE-
HUT:
radius = float(r.get())

Takoe e npeoOpasoBanue MOTPebOBAIOCH Obl IIPOBECTH, €CIIM ObI I
JOCTYTIA K 3HAYEHHIO PaIIyCa € TIOMOIIBIO METOJA get () MCIIOIb30BaNaCh
He CBA3aHHas IepeMenHasd, a UM BUJKeTa:

radius = float (vvod radiusa.get())
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B BapHraHTE ITPOTrpaMMbI 6e3 MCIIOIb30BAHN MeTo/la set () IIPU BbIBO-
€ OTBETa CJIC/YECT:

1) B pyHKINY TPUMEHNTD METO/BI delete () U insert ():
vivod plo.delete(0)
vivod plo.insert (0, '%.3f '% ploschad)

2) BONMCAHUM HUYKHETO [T0JIS He YKA3bIBATh CBOMCTBO textvariable:
vivod plo = Entry(root, width = 15)

MoskHO TaKkxKe JUISL «CHUTBIBAHUWA» BBCJACHHOT'O 3HAYCHUS Pa/inycCa 1cC-
ITOJIb30BAaTh HE CBA3aHHYIO IEPEMEHHYIO r, a BU/IJKET!

radius = float (vvod radiusa.get())

Koneuto, 1 B 9TOM cJIydae B ONMUCAHWH MOJIST BBOJA PAIUYCa CBOCTBO
textvariable U CBSI3aHHYIO IEPEMEHHYIO r MOJKHO He YKa3bIBaTh.

BapuanT 1mporpaMmbl, B KOTOPOM JIJIsI CBSI3U COOBITUSI U PEAKINN Ha
HEro NMpUMeHsIeTCS He MeTo[ bind (), & CBOHCTBO command KHONKH (CM.
BBIIIIE), pa3paboTaiiTe cCaMOCTOSITETBHO.

Mpbi ke paccMOTPUM OCOOEHHOCTH MPOTPAMMBI, B KOTOPO# UCTIOIb3Y-
ercs cobbiThe <Return> (cM. Tabu. 112.2). B Heii pesysbraT pacuera Bbi-
BOJUTCS B TOM JKe TI0JIe, B KOTOPOM BBOJMTCSI 3HAUEHUE PAJUYCa, MOCTe
Haxkatud knasumm <Enter> (cm. puc. [12.21).

i cf Macwank kp.. E@g
Beenwute paauyc

Benog

Puc. N2.21

B aToM ciyyae pyHKIMS — peakiius Ha CoObITHE — 0OPMIISETCS CIe-
YoM 06pPa3oM:

def Raschet Plo(event):
#OmpenesigseM 3HauUeHVe pamyca, MUCIOJNb3Ys CBI3aHHYH NePEeMEeHHY0
radius = r.get ()
#PaccumMTHBaEeM [IoWanb KpyTa
ploschad = 3.14 * radius ** 2
#BHBOOVM pesyJibTaT, [IPUMEHMB MeTon set ()
#x TOM Xe CBSABAHHOM [EepPEeMEeHHOM
r.set ('%$.3f'% ploschad))

a «IpUBA3Kay» QYHKIIMU K KHOTIKE — TaK:

vvod radiusa.bind('<Return>', Raschet Plo)
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B zaksrouenuve mpuBeieM TPH MOJIE3HBIX TIPUMeEpA.

/lBa TepBHIX MOKA3BIBAIOT BO3MOKHOCTH MCIIOTB30BAHUS /ST PA3HBIX
BWJIPKETOB OJTHOM M TOW Ke CBsI3aHHOU TepeMeHHON. /lomycTtuM, HY>KHO
paspaboTaTh MpOrpaMMy, B KOTOPOH MOcJIe BBOJIA TEKCTA B OIHO U3 TTOJIEi
IO MIETYKY HA KHOIKE HTOT TEKCT JOJKEH OBITh BBIBEIEH B IPYTOM TIOJIE
(cm. puc. 112.22).

(¢ w =)
Beenute Tekct  [Mpuaer|
Bkl BBENKW TEKCT: Mpueet!

Moetop | Beixog |

Puc. N2.22

B nporpamme pernenust 3ajiaun py ONUCAHNN U pa3MellleHnH BUKe-
TOB:

root = Tk()

#llepBas HaAONMCH

nadpisl = Label (root, text = 'BBemmure Texct', font = 'Arial 12'")
#llepBoe 1oJiIe BBOZA CO CBSBAHHOM [IE€PEMEeHHON T

r = StringVar ()

vvod = Entry(root, width = 10, textvariable = r)

#BTopas HaINMChH

nadpis2 = Label (root, text = 'Bwel BBeyu Texct:', font = 'Arial')
#BTopoe moJsie BBOZA C TOM Xe& CBSIBaHHOM [IE€PEeMEeHHONU T

povtor = Entry(root, width = 15, textvariable = r)

#KHOMKM

knopka povtor = Button(root, text = 'loeTop', width = 10)
knopka vihod = Button(root, text = 'Bexon', width = 10)
nadpisl.grid(row = 0, column = 0)

vvod.grid(row = 0, column = 1)

nadpis2.grid(row = 1, column = 0)

povtor.grid(row = 1, column = 1)

knopka povtor.grid(row = 2, column = 0)

knopka vihod.grid(row = 2, column = 1)

knopka povtor.bind('<Button-1>', Povtor)
knopka vihod.bind('<Button-1>', Vihod)

dyHKIMS — 06pabOTUNK COOBITHS METIKA HA JIEBOU KHOIIKE MOJKET ObITh
oopmIteHa cieayrommM 00pasoM:

def Povtor (event):
#CunMTEIBAEM 3HAUEHMEe [IE€PEeMEHHOM T
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text = r.get ()
#YcTanaBimBaeM ero
r.set (text)

NJIN J1aKe Kopo4e:

def Povtor (event) :
r.set (vvod.get ())

B pesysbrate 3nHauenue, ycTaHOBJIEHHOE B (DYHKIIUU Povtor () s
CBSI3aHHOII IIepeMEeHHON r, OyAeT IepejaHo U HUKHEMY TIOJIO.

Buumanue! TTombiTka 00beAMHUTL METO/BI get () U set () NPUMEHU-
TEJIPHO K CBSI3aHHOU TIepeMEHHO:

r.set(r.get())

HY;KHOTO pe3yJibraTa He jacT (YOe[uTech B 3TOM).
Eiite 6oJiee HarJIsiIHbII TPUMED — TIOBTOP BBOAMMBIX 3HAUCHUIT 6e3 Hc-
M0JIb30BaHMS KHOMOK (cM. puc. [12.23).

i E=EERTC
Beeaute TekcT  Mpuser]

Bbl BBENM TEKCT: Mpuser!

Puc. N2.23

3ajlaua TakKe PelaeTcs MyTeM UCIIOJb30BaHUs OJIHOM CBSA3AHHOM T1e-
PEeMEeHHOM K IBYM TIOJISIM BBOJIA:

r = StringVar ()
vvod = Entry(root, width = 10, textvariable = r)
povtor = Entry(root, width = 15, textvariable = r)

[Tpu 5TOM eciin epeMeHHy o r 0ObABUTH TOBTOPHO:

r = StringVar ()

vvod = Entry(root, width = 10, textvariable = r)
r = StringVar ()
povtor = Entry(root, width = 15, textvariable = r)

— 3aj1aya perarbes He OyIeT.

Tperwii prMep TTOKa3bIBAET 0COOCHHOCTH MCIOIb30BaHUsI B (DYHKITU-
X — 06paboTUMKaX COOBITHI — TAK HA3BIBAEMBIX «TJI00ATBHBIX ITEPEMEH-
HBIX» (CcM. TJaBy 16).

PaspaboTaeM mporpaMmy — MPOCTEHIINI KaJIbKyJISITOP, TOUHEE «CyM-
Matop» (cM. puc. [12.24).
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i
i )

BeeguTte 1-e cnaraemoe
3.82

BeeguTe 2-e cnaraesmoe
|54

PaccunTate cymmy

9.270

| — |
Puc. N2.24

Onucanue u pa3MenieHne BUZKETOB C/IEJIaEM TaKUMMU:

root = Tk()
root.title ('KanpkynsaTop - 1')
root.resizable (False, False) #Pa3Mep OkHa HE MOXET OBITH M3MEHEH

nadpl = Label (root, text = 'Beemmre l-e crjaraemoe')
slagl = StringVar () #llepBoe cilaraemoe
polel = Entry(root, width = 20, textvariable = slagl)

nadp2 = Label (root, text = 'Beegure 2-e cjylaraemoe')
slag2 = StringVar () #BTopoe cilaraemoe
pole2 = Entry(width = 20, textvariable = slag2)

knopka = Button(root, root, text = 'Paccuumrarh cymmy')

sum = StringVar () #Cymma
pole3 = Entry(root, width = 20, textvariable = sum)

nadpl.pack()
polel.pack ()
nadp?2.pack ()
pole2.pack()
knopka.pack ()
pole3.pack()

«ITpuBsizkemM» K KHOTIKE (PYHKITUIO JIJIST pacyeTa CyMMBbI:

knopka.bind ('<Button-1>', Raschet)

KOTOpPasi UMEET BU/I:

def Raschet (event) :
#PaccumMTHBaEM CyMMy, CUMTHBAS BHAUEHMS CBS3aHHBIX [I€PEMEHHBIX
summa = float(slagl.get()) + float(slag2.get())
#YcTaHaBIMBaeM 5Ty CyMMy B [OJle pes3yJbTaTa
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#‘JGPES CBABSAHHYI I[IE€pPEeEMEHHY sum

1o

sum.set ('%$.3f '$ summa)

YcoBepIieHCTBYeM TTPOTPAMMY — TPELYCMOTPUM B OKHE TOJBKO OTHO
moste (puc. 112.25).

[ ——|
Puc. N2.25

[Tocse BBosia IepBOTO CjlaraeMoro 1o MieJYKy Ha KHOTIKE ¢ Ha/[ITUChIO
«+» TI0JIe OYUIIAETCs, B HETO BBOJUTCSI BTOPOE CJIAraeMoe, TI0CJIe Y€ero 1o
HIeJTYKY Ha KHOTIKE C HAJIITUCHIO «=» BBIBOJIUTCS PE3YJIbTAT.

OnumieM 1oJjie BBOAA CIEAYIOIUM 00PasoM:

n = StringVar ()
pole = Entry(root, width=20, textvariable = n)

Kakue neiicTBUS JTOJKHBI BBIIMOJHSATLCS 10 IMIEJYKY HA KHOIKE C
HaAIUChIO «+»? OTBeT TaKoil:

1) mpouuTaTth 1 3aNIOMHUTb BBEJIEHHOE B 10JIe 3HaYeHue (1epBoe ca-
raeMoe);
2) ouucTUTH TOJIE.

CoorserctByiomiast GyHKIMsT MOKET ObITH O(hOPMIIEHA TaK:

def PervoeChislo (event) :
pervoe = float(n.get())
pole.delete (0, END)

A 110 e TYKy HA KHOTIKE C HAJIITUCHIO «=»? 3/1eCh IeUCTBUS TAKUE:

1) mpounTaTh M 3aIOMHUTH BBEJIEHHOE B IT0JIe 3HAUEHIe (BTOPOE CJIa-
raeMoe);

2) paccumMTaTh CyMMY, VIUTBIBAs [IBA CIATAEMBbIX;

3) BBIBECTU PACCUYMTAHHOE 3HAYEHUE B TIOJIE.

CootsetcTBytomas hyHKITUS:

def Raschet (event) :
vtoroe = float (n.get())
summa = pervoe + vtoroe
n.set ('%$.3f '%$ summa)
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Kazanocn 61)1, BC€ IIPpaBUJIbHO. OlIHaKO ITPpU BBIITOJIHEHUW ITPOTPaMMBbI
ITOCJIC TIIEeJTYKa Ha BTOpOﬁ KHOIIKE ITOABUTCA COO6HI€HI/IG 006 omnoKe:

NameError: name 'pervoe' is not defined

CMBICJI KOTOPOTO B TOM, 4TO 3HaYeHUe MEPEMEHHOI pervoe He Olpe/e-
Jieno. /leno B Tom, 4TO 3T MepeMeHHast UCTOJIb3yeTcsl BHYTPU (QyHKITUN
PervoeChislo (), TO €CThb ABJSETCS JIOKAJIbHONH. A B riaBe 16 oTmeua-
JIOCh, UTO JIOKAJIbHbIE TIePEMEHHBIE «KUBYT» TOJbKO BO BPEMS BbITIOJIHE-
HUsT QYHKITUU W TTO9TOMY HEJOCTYITHBI JIJIST UCIIOJTb30BAHUS B OCHOBHOM
YACTH MPOTPAMMBI U B IPYTUX (PYHKITUSIX.

Yrobbl 3HaYeHUe MepeMeHHOMN, UCIIOAb30BAHHON B (DYHKINH, OBLIO
JOCTYITHO U IIOCJEe OKOHYAaHU PabOThl (QYHKINH, ee Hago 00bIBUTH KaK
r7106aJIbHYIO, YKa3as CIyKeOHoe CJI0BO global:

def PervoeChislo (event) :
global pervoe

pervoe = float (n.get())
pole.delete (0, END)

ITocJie atoro nporpamMma Oyzer paboTaTh IPAaBUIBHO.

NMN2.7. Ntormn

Wtak, MOKHO MEPEYCIIUTh TANbl PaspabOTKU POrPAMMbI Ha SI3BIKE
Python ¢ rpaduuecknm nnrepdeiicom:

1) ummnopt 6ubaroTeKY tkinter WIH MOAOOHON;

2) omnpezenenne GyHKIUNA — 00pabOTINKOB COOBITUH (IIPU STOM y4U-
TBIBAIOTCSI UMEHA ¥ CBOIICTBA UCIIOJIb3YEMbIX BUJJKETOB — CM. Jla-
Jiee arar 4);

3) cosmaHue rJIaBHOTO OKHA ITPOrPAMMBb;

4) cosnaHue BUJKETOB U YCTAHOBKA UX CBOWCTB;

3) pacroJioKeHre BUKETOB B OKHE IIPOTrPaMMbI (C HCII0JIb30BAHIEM
«YTHaKOBIIUKOB» );

6) ormpeziesieHre COOBITUN — yKa3aHUE TOCJAETHUX U COOTBETCTBYIO-
mux GyHKII — 00paboTINKOB COOBITHIL (€ UCIIOIb30BAHIEM Me-
ToZa bind () MM CBOMCTBA command JJISI KHOHOK).

Ecau BbI mi1anupyete 3amyckarh ¢BOIO IPOrpaMMy C MTOMOIIBIO MHTEp-
IpeTaTopa UCII0JIb3yeMO CUCTEMBI TPOrPAMMUPOBAHUS, TO HA 9TOM Pas-
paboTKa MPOTPaMMBI 3aKaHUMBAECTCS.

Ecou sxe BBI XOTHTE, YTOOBI TPOrpaMMa Obliia «UCTIOTHAEMbIM» (aii-
JIOM U 3aIycKaiach 6e3 CCTEeMbI TporpaMMupoBanust Python, Toraa Hysk-
HO TaKXKe:
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1) mocnenneli MHCTPYKITMEN TTPOTPAMMBI 3AITHCATH:

root.mainloop ()

TJIe root — MM IJIABHOTO OKHA IMTPOTPAMMDBI, mainloop () — METOZ,
3aITyCKAIOMIHIA IIUKJI OTCJIEKUBAHIS COOBITUH U UX 00pabOTKY;

2) nepeuMeHOBaTH (hails IPOTPaMMBbL, JIaB €My UM C pacliupeHreM
.pyw.

N2.8. 3apaHna
ANY CaMOCTOATEeJIbHOW padoThl
1. Paspabotaiite mporpamMmy, MOJETUPYIONLYI0 urpy «der miu He-
4eT?», ONUCcaHHyo B riase 7 (cM. puc. 112.26).

s N
@ YET mnm HeveT? = ﬂ

YET Unn Hevet?

KomneloTep 3aragan uenoe Yucno
Kakoe oHo - yéTHOe (BBeguTe 2) unu HeveTHoe (BBeguTe 1)7?

Puc. N2.26

[Toce BBOma moB30BaTEsEM OTBETA W HaXKATHS KJIABUIIN
<Enter> B HIKHEM TI0JIe TOJKEH BBIBOAUTHCS OTBeT («IIpaBuin-
HO» nin «HernpaBuiabHO» ).

PaspaboTaiite TakKe BapHaHT IIPOrPaMMbl, OKHO KOTOPOIH II0Ka3a-
HO Ha puc. [12.27.

'8 By
ﬂ YET nau nevet? I. = g

YET unn Hevet?

KomnktoTep 3aragan Lenoe Yucno
Kakoe 0HO - YETHOE UMK HEYETHOE? (0TMEeTLTE NepeKioYaTens)
 Y&THoe © HeuéTHoe

MNpoBepuTEL 0TEET

Puc. N2.27

B HeM moJib30BaTe b I0JKEH OTBETUTD, BKIIOUUB COOTBETCTBYIO-
AN TTePeKTI0YaTEeNb.

2. PaspaGoraiire nporpammy (puc. 112.28), Momenupyioiyo urpy
«Ky6Ouk», B KOTOPOU KasK/[bIil U3 IBYX UTPAIOIIUX «OPOCAET> OUH
KyOuK (cM. raBy 7).



PaspabaTbizaem rpadrueckuii HTepderic Mporpammbl I.--
- S
¢ Virpa “Kybuc' (=

bpocaeT 1-it urpawmin Bblnan0:|

bpocaeT 2-i wrpatowmi | Beinano: r

OnpeaeniTs pesynsTaTt Urpsl |

Puc. N2.28

BapuasT nporpaMmbl — B Hell KasK/Iblil 13 IBYX UTPAIOIIIX «Opoca-
er» iBa Kybuka (cm. puc. 112.29).

-
@ Mrpa "KyBukn" =

BpocaeT 1-it urpawmin Bbll'laﬂOI‘ ] ‘

BpocaeT 2-it urpawmin BblﬂaﬂOIr ] ’7

OnpeaeniTs pesynsTaT urpbl |

Puc. N2.29

Paspaboraiite Takyke BApHaHT IPOrPaMMbl, B OKHE KOTOPOH TIpeLy-
CMOTPEHBI TTOJIA IJIA BBOJIa UMEH UT'PAIOINX, U 9TU UMEHa NCIT0JIb-
3YIOTCST JIJIST OTIPE/IETICHUS PE3YJIbTaTa UTPhI.

3. PaspaGoraiite IporpaMmy, B KOTOPOIl M3 CIUCKA-BUKETA BBIOU-
paetcs Ha3BaHUE TOCYAAPCTBA, TIOC/IE YeTO B BUJIXKETE-110JI€ BBIBO-
JTUTCS CTOJIATIA 9TOTO TOCYIAPCTBA.

4. Paspabotaiite porpaMmy «YHUBEPCATbHBINA KAIbKYJIATOP> (CM.
puc. [12.30).

r
E? Kanskynatop yHUEEpCanbHbBIA

Beectw BTOpOE YNCno |

" Cnowenwne ¢ Boiawtanme © Ymnosenwe O Jenedne

j

Puc. N2.30

B Heil mocsie BBo/1a B 110JI€ TIEPBOTO YKCJIA TIO MIEAYKY Ha KHOIIKE €
HaJIMUCHIO «BBecTr BTOpOE YnCI0» TI0JIe OYUIIAETCS, B HETO BBO-
JIUTCSI BTOPOE YN CJI0,3aTEM OTMETKOHN HYKHOTO ITePeKJII0YaTe s Bbl-
OGupaercs 1efcTBIE, TI0CJIe YETO 110 MIEIUKY Ha KHOIIKE C HalIUChIO
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«=» BBIBOJUTCA pPE3YJbTar. MosxHO Takke BI)I6paTI) ﬂeﬁCTBHe 110
BBO/Ia BTOPOI'O YMCJIA.

5. PaspaGoraiite mporpaMmy, MojgeupyolLyo urpy «der win He-

4yeT?», B KOTOPOW WTPAIONINI OTBeYaeT Ha BOMPOC MHOTOKPATHO
(puc. 112.31).

f Yeér nau Hevet? =

YET unu Hevet?
KOMI‘IbIDTEp 3aragan uenoe 4yicno
Kakoe oHO - YETHOE 1Nk HEYETHOE? (OTMETETE NEepeKMioYaTENs)
© YéTtHoe ¢ HeuéTHoe

MpoBepuTE OTBET

Obujee yncno NonsMoK |—
V13 HUX NPABUNbHLIX OTBETOB|
HenpaeunksHbX |7

Crirpats ewé pas |

Puc. N2.31

ITocne Ka’XZ10T0 BBO/Ia OTBETaA IIOACUYNTbIBACTCA U BbIBOAUTCA 06-
1iee 4ncJjio IOIIbITOK, KOJIMYECTBO IMPaBUJIbHbIX U HEIIPABUJIbHBIX
OTBETOB. HpI/I HaKaTNKU KHOIIKK C HAaJAIINCbIO «CbII‘paTb CIIe pas3»
0ba IeperJoyaTesiA JOJIKHBI OBITD BbIKJIIOUEHBI, a I10J1€ C PE3YJIb-
TaTOM IIPOBEPKU — OUUIIATHCA.

Yxasanus no svimonrnenuio. HQPEMEHHHG, XpaHAglue CtTaTucTu4de-
CKYIO I/IHd)OpMaHI/IIO, JLOJIZKHbBI OBITDH OIMCAHBI KaK TJ100aIbHbIE.

6. Paspaboraiite mporpammy, Mofieupyiontyio urpy «Kyouks, B ko-
TOPOH Urpaiorne «6pocanT» MO0 OTHOMY KYOUKY MHOTOKPATHO
(cMm. puc. 112.32).

- N
§ Kybux EI_IE

Bpocaet 1-i wrpaowmi BblﬂaHOI|

Bpocaet 2-i wrpaowwii | Beinano: r

OnpegennTe pesyneTaT MIpkl |
|
Obuwee yncno DpocaHui |—
13 HUX 1-i urparowmin Bbmrpan|7
2-i MrpaKLLMIA BeIMrpan |—
Hnybmx |7
CeirpaThb ew@ pa3 |

Puc. N2.32
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HpI/I HaXaTHM KHOIIKMW C Ha/JIITMCbIO «CbII‘paTI) CIIIe pa3d» TIoJIsd C
KOJIMYECTBOM BbBIIIaBIINX OYKOB U IIOJIE C PE3YJIBTAaTOM ITPOBEPKU
JLOJIZKHBI OUYMIIIaTbCA.
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