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BBEJIEHUE




ABTOp B IIYTKY Ha3bIBaeT 3Ty KHUTY nosyyuebHukoM. Yro takoe? [Touemy momy-
y4eOHuk? Kak 310 npukaxkere noHuMarb? JTO TOJIBKO NMOJOBHHA yueOHHMKA? A
rae Bropas?

Ja HeT, koHe4Ho... KHura, KoTopy1o BbI iepXHTe B pyKax — KaK M BCAKHH yueO-
HHK, COIEPXKHUT B ceOe Maccy YIpa)XKHEHH, B KOTOPBIX Bl Oy/IeTe YYHUTbCS TUCATh
NporpamMMsl Ha 4yaecHOM s3bike [TUTOH, ommnbaTeCcs BMECTE C aBTOPOM, HCIIPaB-
JIATH OIIMOKHU ¥ TFOOOBATHCS Ha TOTOBBIE pA0OTOCMIOCOOHBIC IPOrPaMMBI. .. A BOT
B OTJIMYHE OT y4eOHHKAa KHUTa HalMCaHa HOPMAJIbHBIM, @ HE CKyYHbIM aKaJeMH-
YECKHM S3BIKOM, BECENIO M Jake 3aHMMaTeNbHO. [1o3ToMy M monyuwiicst y Hac
nonyy4eGHUK — HE COBCEM Y4eOHHUK, HO U BOBCE JJa)XKe HE POMaH.

Hrak, yTo 3a 3Bepb TaKOM — NUTOH?

Hy, Ha4HEM ¢ TOTO, YTO MUTOH — 3TO HE 3Bepb, a MPecMbIKaoLIeecs (aBTop, Kak U
BCAKHMH Y4HTEb, HEMHOTO 3aHY/a).

A BoT Python (aanee npocto MUTOH) — MHOroueneBon BbICOKOYpPOBHe-
Bbli A3bIK NpOorpaMmupoBaHua. Ero HasBaHne n NnpaBaa nepeBoaunTCs
KaK «NUTOH» — 3Mes1, @ NPON3HOCUTCA Kak [ paiBan] (B CBA3M C TeM, YTO
PYCCKOA3bIYHLIM NOAAM OYEeHb NNOXO AAKOTCA 3BYKU O 1 3, Mbl He Byaem
YMHUYaTb U 6yaem HaablBaTb 3TOT A3bIK NPOCTO MUTOH, HO YBaXNTENLHO — C

6onbon bykssbl). Ho! HazeaH oH He B YecTb 3meun (06uaHo, Aa?), a B YecTb
6puUTaHCKON KOMUK-TPYNMbI, @ TOYHee, nonynspHoro Tenewoy (!) «Jletatowmin
umpk MoHTu MantoHay.




Yro 3HaYMT MHOroueneBoi? Xopoluil BOMpocC, Kak cefyac MOAHO BBIPaXaTh-
cs1! DT0 3HAYMT, YTO C MOMOLIBIO [ITMTOHA MOXKHO pelaTh caMmble pa3Hble 3aJa4H:
MareMaTtHueckue, pusnueckue, JMHTBUCTHYECKHE, OyXranrepckue, 3KOHOMHYE-
CKHe, 3aHUMaThCs co3gaHueM urp(!), paboroit B IHTEpHeTe. ..

A 410 Takoe BbICOKOypoBHEBBIH? O!... DT0 moaras HCTOPHUS. ..

HaynéMm c Toro, 4To KOMNbIOTEP — 3TO HAOOP OrPOMHOTO KOJTHYECTBA TPAH3HCTO-
POB, THPHUCTOPOB, PE3UCTOPOB, MPOLIECCOPOB. .. KaKHe elI€ CJI0Ba C OKOHYaHHEM
Ha «—op» Bbl 3HaeTe? TaM, BHYTpH, NOYTH BCE 3TO €CTh... Tak BOT, BCA 3Ta rpyaa
KOMITOHEHTOB COBEPILEHHO HE 3HAET, Yero Bbl OT He€ xoTute! Jlng oOnsicHeHns
ITHM >Kele3skaM 4YTO Halo aenarh, U cayxuT IIporpammuoe ObGecneyenne.
OxHM MporpaMMBsl 3aXKHUIaloT 3KpaH M BHIBOAAT Ha HETO MKOHKH, ApYTHE — Onpe-
JENSI0T, YTO 5 HaXKad Ha KJIaBHAaType, TPETbH — BHIBOAAT JaHHbIE HAa MPHUHTEDP H
MY3bIKaJIbHBIE KOJIOHKU. A BaM B 3TO BpeMs HaJ0 CPOYHO PEIIUTh KBaJpaTHOE
(a To M coBceM He KBagpaTHOe) ypaBHeHHe. Mnu cocuutars konu4yecTBo OykB B
noidMe «IlontaBay. Mnu cocynTars, CKOJIBKO JHEH BBI YK€ MPOXHIN Ha CBETE U
Kora orMeyath cBoit MUJUIMOHHBIN neus poxaennus. Bee 3TH 3a1aun Mbl ¢
BaMH CKOpO pelliuM ¢ nomouubko ITutona.

Kommbrorep, kak Bbl, HaI€10Ch, 3HaeTe, TOHUMAET TONBLKO CBOM BHYTPEHHHMH S3bIK,
COCTOAILMI U3 MocieaoBaTeabHOCTeH Hynel u equnuil. [ToaTomy nepBoHayanpsHO
NpOrpaMMbl BHIIIAJIETH IPUMEPHO TaK: rl

11101000100011101000110111000010001110101111010100110111011000
0100011110111010111100

(4 Ha caMOM JieJie B IPOLIECCOpE KOMITBIOTEPA OHM M CeHYac TaK BBIIAAAT).

OnHako o4eHb OBICTPO MEpBbIE MPOrPaMMHUCTBI, H3MYUEHHbIE TOJIOBHOH 60JIBIO,
NpHAYMaJH, KaKk MU30aBUThCA OT 3TOro kommapa. Jleao B TOM, 4TO 3TOT MOTOK
Hyled M eIMHML Ha CaMOM Jejie KOMIIBIOTEP BOCIPHHUMAET KyCKaMH OIpese-
JEHHOTO pa3Mepa, a KaxIblH KyCOK O3HauaeT IJI1 KOMIbIOTEpa ONMpPEAEIEHHYIO
KOMaHj1y, HarlpuMep: Bo3bMH JaHHble U3 sueiiku 1010100010101101 BHewHeH
(1OBONIBHO MEUTUTENBHO) MAaMATH U 3arpy3H UX BO BTOPOH PErHCTp ONEpaTHB-
HO# (TO ecTb O4eHb OBICTPO MCMOJIHAEMOH) NAMATH, a TENEpPh K IEPBOMY peru-
CTpy 200aBb COAEPIKUMOE BTOPOTO PETHCTPA, a pe3yJbTaT IIOMECTH Ha3ajl, B MEp-
BBIN PETHCTP.

Takoro posa koMaHBI YK€ MOXHO 3amHcarh 0ojiee-MeHee MOHATHBIM XOPOLIO
MOATOTOBICHHOMY YEJIOBEKY S3BIKOM, HMEHYEMBIM AcceMOuiep (0T aHIIHACKOro
Assemble — coOupars).



[TonyuaeTcs mpUMEpPHO BOT Tak:

LDA, R2
RST 16
LDA, R1
SUMR1, R2

Jansiie kKoMObIOTEP caM, C MOMOLIbIO HECIOXKHOM MPOrpaMMBl, NIEPEBOANI ITH
CHUMBOJIBI B CBOii A3BIK €AMHUL U HoJei. [Tucars Takue nporpamMMsl yxxe HEMHOTO
Jierde, XOTs TOXE NMOKa OYEHb TAXKEJIO: HE OYeHb IOHATHO, HaJ0 CIIEAUTD 32 KaX-
JIbIM PErMCTPOM NMaMATH, MOMHUTb B KakoW sueike 4yTo nexurt... Kpome Toro, y
KaXkJIoro mnpoueccopa cBoi Habop KOMaH[, a 3HauuT, U cBoit AcceMbiep. AcceM-
6J1ep CYHATACTCA A3BIKOM HHU3KOIO YpOBHSA, HO, TEM HEC MEHEE, €ro n306perex-me
CHJIbHO 00J1eryM10 KM3Hb NMPOrpaMMHUCTOB. Terneps BMECTO Y)KacalolUX U JUTHH-
HIOIMX NOCJIeJ0BaTENbHOCTEH Hy el M eAMHUYEK OHM MOIJIM THCaTh MPOCTO KO-
MaH[bl U3 CHMBOJIOB, OTAANEHHO HaNlOMHHAIOILKUX OOBIYHBIN A3BIK.

A BOT f3bIKH BbICOKOTO YPOBHS Y€ CO3aHbl Ha, TaK CKa3aTh, CUIbHO YNPOILEH-
HOM YeJIOBEYECKOM f3blke (Kak NMpaBuio, aHMIHACkoM). Tenepb KOMNBIOTEP caM
peliaeT, B KakoW PerucTp MamsTH 3arpyxaTb BalllM JaHHbIE, U Kak UX obpaba-
ThIBAaThb, OCTABJIAA 4Ye/IOBEeKY Oonee MHTepeCHOE 3aHATHE — OGbICTPO OOBACHUTH
KOMITbIOTEPY, YTO OH (4YesIOBEK, KOHEYHO) XO4EeT OT Hero (0T KOMIMbIOTEpa, ecTe-
CTBEHHO), MONYUYUTb. Y U3yunuTh 3TH A3bIKM 3HAYUTENBHO MpOLUE, YEM, HaIpH-
Mep, aHruickuii. braro B 11060M f3bIke NPOrpaMMHpPOBAHUS C10B HE O4EHb-TO
M MHOTO — MakCMMYM mnapa coteH. 1 paboTaioT 3TH A3bIKM Ha GOJBLIMHCTBE
COBPEMEHHBIX KOMIMbIOTEPOB. SI3bIKOB BBICOKOrO YPOBHS CO3JaHO HECKOJIBKO CO-
TE€H, ¥ BOT B KoHLEe XX BeKa, nosBuiics, HakoHel, [IMTOH.

[Tporpammbl, co3nanHblie Ha [TuTOHE, MpoCTLI U Aaxe, He MO6OKCH 3TOro C10Ba —
3MeraHTHBbI, H, Ha yIUBJIEHHE, KPAaTKH — TO €CTh He Halo HabKUBaTh CITMILIKOM MHO-
ro «OykaB» (Kak CerofiHs MOAHO MUCaTh); a Tak KaK UCCIeN0BaHUA MOKA3aIH, YTO
NPOrpaMMHCThI MHULIYT NPUMEPHO OAWHAKOBOE KOJHYECTBO CTPOK Koja Kaxabli
J€Hb He3aBHCHUMO OT A3blKa, TO nporpamMmbl Ha ITHTOHE cO31alOTCA HECKOIBKO
ObICTpee, YeM Ha JPYTHX A3blKax MPOrpaMMHPOBaHHA.

U BoT Bam npumep:/l

ODOCTOONOOGOVOOOOOVOD 00

Oan mexcromsnt daitn «24.txt» mus 10° cummsonos X, Y u 2. Hagmo
onpenenuTh ONUHY CAMOY IJIUHHOM NOCNONOBATONBHOCTH, COCTO-
muez us cuMmonos X.

OGOV PIOOOL IOV OCOOOOCOOOCOCIOIDIOCTUOCOCOOOOOO:




Pewenune Ha [1ackane (3T0 ToXe A3bIK BBICOKOTO YPOBHS):

var maxLen, curlen, i: integer;
s: string;
f: text;
begin
assign(f, '24.txt');
reset(f);
readin(f, s);
maxLen :=1;
curlen :=1;
for i:=2 to Length(s) do
if (s[i] = s[i-1]) and (s[i] = 'X’) then
begin
curLen := curLen + 1;
if curLen > maxLen then
maxLen := curlLen;

end
else

curLen :=1;
writeln(maxLen);
end.

Peurenue Ha Ilurone: rl
print (max (map (len, open('24.txt') .readline() .replace('z', ' ').replace('Y',6 ' ').split())))

Hy kak? JIoBonbHO TaKOHWYHO, HE TaK JIN?

A nockoabky [IuToH noaaepxuBaeT PyHKUMOHANbHBIA, UMNEPATHBHBIH,
00beKTHO-OPNEHTUPOBAHHBI| U NpoLEIYPHBbIA CTUIM NPOrpaMMHPOBaHHA. ..
Kak, Bbl He mOHKMMaeTe, 0 4éM a7 [la A1 ¥ caM He NOHsJ, YTO Hamnucal... Bor nocne
NpoYTEHUs: MOETO onyca 3ane3ere B MHTepHeT M u3yuuTe BCEe 3TH 3ayMHbIE CTH-
74, a MOKa — JaBaTe HayuuMCs NUCAThb HECIOKHbIE (LyTka! U JOBOJIBHO CIIOX-
Hble TOXe) mporpaMmsl Ha [TuToHe.

Sl3bik mporpamMmupoBanust [TutoH cywecTByer npumepHo ¢ 1991 roga u ¢ tex
Nop OH BOILUEN B TPOMKY cambiX MOMyISpHBIX A3bIKOB MporpaMmupoBaHus. Ha
[TuToHe HanMcaHbl COTHHU THICAY nporpamM, B ToM yuciae — Google, YouTube,
Dropbox...

A Ttenepb noroBopum o6 smonm. .. [loroBopum o ToM, 0 4€M B COBPEMEHHOM IpH-
JTU4YHOM obuiecTBe He roBopsT. Her, He 0 ToM, 0 uéM Bl moaymanu! ...O 3apnia-
Tax, KOHe4Ho! 3apriaTbl y nporpaMMHUcTOB Ha [TuToHe BecbMa BeJIMKH, a 6oubliie
s BAM HUYEro He CKaXy — TeMa OYeHb MHTHUMHa.



Ceiiuac [IMTOH — camblii MOAHBIN S3bIK NPOTPAMMHMPOBAHUS, TAK YTO U3Y4YUTE
ero — u O6ynere moaHnkamu. Ho — «u Ha ConHue ectb nstHa»'...

[eno 8 ToM, 4T MMUTOH — A3bIK-UHTEPNPETATOP, TO €CTb KAaXAasn CTPoYKa

nporpamMmmbl NpeepaulaeTca B MallMHHbIE KOMaHObl NOCNeaoBaTeNbHO U TyT
)Xe ncnonHsaeTtca.

A Bot, HanpuMmep, B koMmnunstopax (Ilackans, C++) Bcs nmporpamma npespatia-
€TCs B LIEMIOYKY MAaUIMHHBIX KOMaH/A U UCTIONHAETCA BCs cpa3y. OTciona HeAoCTa-
Tok [IuTOHa — MporpaMMel Ha HEM HE MOT'YT BBIMOJHATECS TakK e ObICTPO, Kak
NporpamMmbl Ha MOJHOCTHIO KOMIMJIMPYEMBIX A3bIKaX, HO MporpaMma («Kom», kak
ceifuac MOJHO rOBOPUTL) MHUILETCS (M OTIaXHBaeTcs) ObicTpee!

N Tem He MeHee — HaxOX/JEHHE BCEX MPOCTHIX YUCEN U3 MAacCHBa 4yucesl 10
1 000 000 — a »to 191 813 uucen! — 3aHUMaeT y MeHsl Ha KOMIIe IpUMepHO 13
cekyHa!

YnpaxHeHue 0.1

He yauBneHbl? A kak 6bicTpo Bbl gocuutaete go 1 000 000?
OTBeTbLTE HaBCkMAKY!

Boszsenenue 2 B 100 000-nyto creneHb npoxoauT 3a 0,2 cekyHasl! A pe3ynbTar
—110 30103 undps! Hesoobpazumo orpomuoe yucno! Tak 4To npoU3BOAUTEND-
HocTh y IluTOHA BnonHe aoctaToyHas Ansi ObITOBBIX Lened © . CoBpeMEHHbIE
KOMIBIOTEPBI CUUTAIOT TaK ObICTPO, @ HOBBIE 33/1aUM MOABJAIOTCSA TaK 4acTo, 4TO
ceifyac CKOpOCTb pa3pabOTKH MPOrpamMMbl BaXKHEE €€ CKOPOCTH BBINOJIIHEHHS, &
nporpammbl Ha [1uToHe nuLLyTCst ObICTpee, 4eM Ha APYTHX MOIMYNAPHBIX A3bIKAX.

Kpome Toro, B [IuToHE cyliecTByeT orpoMHOe KONH4ecTBO QYHKLHMHA U METOOB,
pe3Ko 06JeryalolmX U YCKOPAOUIMX POrpaMMHPOBAHHE, O KOTOPBIX 1 HEMHOTO
MONbITAIOCh BAM PaccKa3aTh B MOC/EIHHUX IJ1aBax ISl TOro, YTOOBI OKOHYATENbHO
B/IOXHOBHWTB/3ayraTh Bac.

U tem He Mmenee, [TUTOH — 10CTaTOUHO NPOCTOH A3BIK, KOHEYHO, HE TaKOH Mpo-
croit, kak doprpan’... U3BUHHUTE, YTO-TO MEHs Ha BOCIIOMHMHAHHUSA TOTSAHYIIO. ..

1 Bui iymanu, uto 3710 ckasan [anuneii? A BoT u Het! Bbipaxkenue npuilo 13 noaMbi pycckoro

1103Ta, nucarens u nojiutudeckoro nearenaXViliseka M. M. Xepackosa «Poccusapa»: «M B

COMHLE, U B /lyHe ecTb reMHbie MecTal»
2 MoprpaH - 0IMH U3 CAMBIX NEPBBIX A3bIKOB IPOrPaMMUPOBAHMA BbICOKOTO ypoBHS. [lepBbiit A3blk
LPOrPAMMUPOBAHUSA ABTOPA ,




Ho u He Takoii 3anmyTaHHBIN, KAK MHOTHE IpyrHe A3bIKH U BMECTE C TEM J0CTa-
TOYHO MOILHBIH, YTOObI OBICTPO M 3PPEKTHBHO pelaTh JOCTATOYHO CIIOXKHBIE 3a-
naud. JlagHo, xBatuth XxBanuth Iluton, nasaiite Ha ném paborarh! CkauuBaThb
ycranoBumk I[TuTona Hano ¢ opuuuansHoro caita. [porpamma 6ecniiarnasn (!).

Anroputm cneny}omnﬁ:’l

3axoaum Ha https://python.org/downloads/windows/, ckaunBaem yCTaHOBLLWK
(oH Ha3biBaeTcst Windows installer. B 3aBucumocTtu oT ycTaHOBNEHHOW y Bac

Ha komnbloTepe OC ckaunsaem pasHble yctaHoBlmku! Yto Takoe OC, Hape-
0Cb, BCE 3HAtOT?). 3anyckaem yCTaHOBLUMK C YCTAHOBKaMM N0 YMONYaHUIO.

Bcé€, [TutoH rotos k pabore.

Ha, a Ha uéM MbI OyaeM mucath nporpammbl? Kro ckazan «Ha Gymaxxke»n? A,
3TO Bbl, MHOrOyBa)kaeMbl Jeayuika Anron doprpaHsy... BpemeHa, koraa
nporpaMMbl MUCAUCH Ha OyMakke, TOTOM onepartop 3abuBasn(a) ux Ha nepdo-
KapTax, NOTOM nep¢oKapThl 3arpykajich B KOMIBIOTEP — NpoLLTH 6€3BO3BpaT-
Ho... [TocnenHuit 3aBoa no BeIMycky nepdokapT ObUT 3aKPBIT B €ILE MPOLLIOM
BeKe; Tak YTo OyAeM MUcaTh MpOorpaMMsbl B clielHaabHOM nporpamme. .. (M-aa,
nporpaMma B nporpamme noj ynpasieHuem nporpammel Windows — sgakas
Marpélika Ha coBpeMeHHbIH sag). [Iporpamma (oHa e cpena, OHa Xe pelak-
TOp, OHa e obonouka!) HaseiBaeTca IDLE (na, nepeBoautcs kak «JIeHUBBINY,
HO Ha CaMoOM [iesie Ha3BaHa B 4ecCTh ofiHOoro M3 cosgareneit [lutona). IDLE
nocrasisiercs BMecte ¢ AMcTpuOyTHBoM [Murtona. OTKpoiiTe CTapTOBOE MEHIO
Windows, Bbibepute All Programs, B nanke Python knukuurte no IDLE, n B
pe3ynbTaTte BUINUM YTO-TO BpOJe BOT TAKOro (puc. |):

. Pucynox 1



DTO OKHO MpHUIIauaeT K HHTEPAKTHBHOMY pexuMy paboThl, Koraa Kaxnias BBe-
OEHHas KOMaHIa cpa3y BBLINOJHAETCS M BRIBOOUTCA Ha JKpaH. B TakoM pexume
MOXHO IHCaTh U BBINOJHATH OTAEIbHBEIE KOMAaHABI WJIH BHIOJHATH OYEHBb
NPOCTbIE IPOrPaAMMBI.

Buaute, mocne >>> Muraer ykasarens |.

Oto npurnamenue k pabore. [IpoBepum, kak 3To paboraer.
Ha6upaeM:»l

>>>2+2

u xxMéM Enter.

Bugum:

4
>>>

VYpppa! Paboraet! Hy Bc€, npuctynaem k pabore. Kak, s Haaewocs, Bbl 40raabiBa-
€TeCh, [NIaBHOE JEHCTBYIOLIEE JTHLO B MPOrpaMMHpoBaHuM — 3T0 [lepeMeHHBIe.



InaBa 1.

IIEPEMEHHDBIE




lMepeMeHHas 8 npoepamMmuposaHuu — amo Habop byke u yugp, 3Ha4eHue

KOmMopbIX MOXKem U3MeHAMbCA.

Hanpumep, Hanummre B cpene IDLE;

>>>X=1

3TO 03HAYaEeT, YTO MIEPEMEHHOM C UMeHEM X MPUCBOEHO 3Ha4YeHHe 1.

A Tenepsb:

>>>X8=23

Jpyro# nepeMeHHOM, ¢ UMeHeM X8 npHCBOEHO 3HauYeHHe 23.

A Tenepb:rl

>>>X=3

3HayeHue X cTaso paBHO 3. A Tenepb INaBHas ¢HuilKa MTPOrpaMMHUPOBAHHS:

>>>X=X+1



OTo He ypasueHue!!! ITO 3HAUHUT, YTO K NPEABIIYLIEMY 3Ha4E€HHIO X, paBHOMY 3,
no6asuiy 1 ¥ Teneps X paBeH 4. YOenuMcs B 9TOM:

>>>X */’//////////////

(3o ‘npuka3 [IuToHy noka3ars 3HayeHHE X).

Huxe Bmml\i:)
4

370 03HaYaeT, 4TO NepeMeHHas X cefiuac paBHa 4.

Bblpa)KeHUﬂ npuceausaHusi MOryT 6bITb O4E€Hb CNOXHbI, FNaBHoe, 4YTOObI

cneBa CTosiNa 0gHa NepemeHHas, a cnpaBa MOXET CTOATb CKOMb YroaHo 3a-
Tennueoe BbipaxeHue.

Hanpumep:

>>>X=(X*1.3127-X) /0.2
>>>X
6.254

ITMTOH aKKypaTHO M O4EHb OBICTPO CUMTAET: «ceWyac X paBeH 4, 3Ha4UT, 4 yM-
HoxaeM Ha 1.3127, u3 pe3ynsrara BelYHTaeM X, paBHbBIH 4 U 1eTUM pe3ynbTaT Ha
0.2, monyuyaem 6.254, u nostomy Tenepb X paBeH 6,254» ! (cumMBoa * Ha mporpam-
MHCTCKOM SI3BIKE 03HAYAET YMHOXEHHE).

NmeHa nepemeHHbIX B MUTOHE MOryT coaepXaTb TONbKO JJamuHcKue

6ykebl, 4ughpb! N NOYEMY-TO CUMEOJT NOAYEPKUBAHUS.

HMs He MOxeT HauHHATbCS C LUQPBI.

MuToH YyBCcTBUTENEH K perucTpy: digl, Digl m diGl Ans Hero — pasHble
nepeMeHHbIe.




Pycckue GykBbl B MMEHM NEPEMEHHON NPUMEHATb MOXHO, HO HaCTOSATEIBHO HE
pexoMeHayercs. CHMBOJ MOAYEPKUBAHUS HE CEAYET CTABUTh NEPBLIM B MMEHH.

KpOMe TOro, B Ka4€CTBEC UMCHH l'lepeMeHHOﬁ HeJb3s HMCIOJBb30BaTh BOT 3TH 33
Kaouyesble CJlOGdI’l

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

Huyero ce6e crircoyek! M kak ux Bcex 3amoMHUTH? A 1 He Hago... B mobom cry-
Yae, €CJIM €CTb COMHEHHS, UTO 3TO UMs COBMAIET ¢ KITIOUEBBIM CJIOBOM (a KpoMme
TOTO, HEJb3s1 HCIOJB30BaTh U 8CMPOEHHble UOEHMUPUKAMOPbI, CTUCOK KOTOPBIX
s 3[€Ch HE NIPUBOXY, Aa0bl COXPAHUTh IICHXHYECKOE 3[J0pOBbE MOMX YHUTATENEH),
Tak BOT, B TAKMX CIIy4asx MHUILUTE UM ¢ 3araBHo# OykBoH, Harpumep Class min
eLSe — u [IutoH cnokoiHo 1 6e30MO0YHO BOCIPUMET 3TO KaK MEPEMEHHYIO.
Kpowme Toro, 31 knroueBble cnoBa, HabpaHHble B IDLE, 3aropatorcs uBeToM, 0T-
JIMYHBIM OT 4E€PHOTro (3TO s HEMHOTO Briepén 3abexan).

YnpaxHenue 1.1
Kakne nepemeHHble Ha3BaHbl NPaBUIbHO:

Out!, 3R, _3m, 3_m, Cat2y, Doolll, Aimaz1996, TU-154, R T, 0600,
import?

nepemenHbix B NMntoHe MOryT coaepXaTb TONbKO JTamuUHCKuUe

[lll—‘! ° Mbi NO3HAKOMUNUCL C NOHATUEM nepemMeHHoU B [MnToHe. UmeHa
'
“ 6ykebl, yughpbl U cumMeos Nnod4épkusaHus. IMsi He MOXET Haun-

HaTbCs ¢ undpsl. MUTOH NpekpacHo pasnuyaeTt 6onbwne N ManeHb-
kue BykBbl.




Kax-To coBepIIeHHO HE3aMETHO ¥ ECTECTBEHHO B MOEM H3JIOXKEHHUH ITPOMENbKHY-
M «ApndMeTHUECKHE OTIEePaTOPbI».







I'naBa 2.

APUOMETHYECKHUE
OIIEPATOPBDI




Apugmemuyeckue onepamopsi B [TUTOH Takne xe, kak U B matemaTtuke,

BOT TONbKO YMHOXEHUIO He NOBEe3NO. 370 He KPeCcTUuK 1 He Touka, a 3BE3404Ka.

JaBaiiTe NOCMOTPUM, Kak OHH paboTatoT.

[Tycts X paBen 3. 3anyckaeM ob6onouky IDLE u B Helt nuiuem:

>>>X=3 /

A nepemeHHas Y paBHa 8:

>>>Y=8

Tenepb cknaapiBaeM X ¢ Y U pe3ynabTaT MOMEILAEM... 3... Hy, Ha3ald B mepe-
MeHHYI0 X (npHBbIKaiTe, 1)1 MPOrpaMMHUCTOB 3TO COBEPLIEHHO OOBIUHOE AENO):

>>>X=X+Y

Hy u kxax y3Harb, uemy paBeH X?!

Hano npocto ero Hanetf?

>>>X



Ypa, nosry4usIoch — Ha SKpaHe:

1
>>>

Ecnu BB )kenaeTe cOXpaHMTh pe3ynbTaT cBoux ¢ IIluToHOM nedcTBUI — ero
(pe3ynbTar) Hago o0s3aTeNbHO MPUCBOMTH KaKoH-1MO0 mepeMeHHOH. [laBaiite
pocTO HarmmeM:]

>>>X+Y

Ha skpane:

19
>>>

He 3a0piBaem, uto ceiiyac X paBeH 11, a Y paBeH 8, Tak UTO pe3ynbTar NpaBUilb-
HbI, BOT TOJbKO mocaywHblil [IMTOH ero HUKyda He NOMECTHI1, NPUroBapUBas
npo cebs: «Xo3sauH, s cnokua X uY... A Kyna noMecTuts pesyasrar? He ykasana
nepemenHas? Hy Torna momemury pesynbraT Ha 3KpaH, a Jaliblie caM pa30upaii-
cs...»

[IpoBepum:

>>>X
n
>>>

EctectBeHHo, X He uaMeHuics!

Hy Torna 3aitMEéMcs BBIUNTAHUEM:
>>>Y=X-Y

M gemy Teneps paBen Y?




>>>Y
3
>>>

Bc€ mpaBuibho: 11-8 Oyner 3!

YMHOXEHHE:
>O>Z=X*Y

Pesynbrar HaxoaUTCS B HOBOM MEpPEMEHHOH Z:

33

A Teneps nenenue (ceiiyac X pased 11,aY pasen 3):

>>>2=X/Y
>>>Z
3.6666666666666665

[a, nepeMeHHbIC Y HAc MOJYYWJIHCh ABYX THUIOB: yeaste u ...7 IlpaBuibHoO, C
naasaroueit 3anamoi.

O6partnTte BHMMaHWE, 4YTO B KaYyecTBe pasgenvuTens, No amepukaHcKon Tpa-

Andun, ncnonb3dyeTcsa To4Ka, a He 3anATas.

[ToctaBuTe 3anATy10 — KOMIBIOTEDP BBIAACT OLIMOKY (B J1yylleM Cilyyae, B Xy/ALIEM
— BBIJACT HEMPAaBUIIbHBIN PE3YNbTAT).

OO0bI4yHBIE ap(PMETHYECKHE ONEPALUHM Y HAC 3aKOHYMIIMCh, TaK YTO MEPEXOINM
K HEOOBIYHBIM:

>>>Y=X//Y



Yo 310 OBLTO — AeneHue 2 pa3za noapsa?! Jla HeT e — 3TO MPOCTO LIETOYUCIICH-
HOE ueneﬂue:]

>>>Y
3
>>>

VYV Hac X paseH 11,aY Obl10 paBHO 3, Tak YTO BCE MpaBUNbHO. [IpH BEINOIHEHUH
3TOH OnepaLHy NPOCTO-HAMPOCTO OTOpackIBAETCs BCS APOOHAs YacTh, Kak ObI Be-
JIMKa OHa He Oblj1a, HanpuMep, OOBIYHOE AeNEHHE:!

>>>99999/10000
9.9999

A LIeIOYMCIEHHOE IeJICHUE J1acT:

>>>99999//10000
9

Hy 1 ew€ oaquH opUriHanbHeli onepaTop:

>>>33%10
3

Onepatop % naér Ham OCTATOK ot nenenus (X ceityac 11,a Y pasen 3):

>>>Y=X%Y
>>>Y

2

>>>

®yyy... Hy BoT Teneps nouru Bc€. OcTanoch TONBKO BO3BEACHHUE B cTeneHb. Hy
3TO MPOCTO:



>>>X**Y
121
>>>

X paBeH 11 ,Y (He 3abbuin?) paBeH 2, a 11 B crenenu 2 Oyner 121.

MpuopwuTeT BbINONHEHUA apuMeTUYecKknx onepatopos B MNUTOH Takow xe

KaK B MaTeMaTuke — CHavana yMmHoXeHue U aeneduve, NOTOM cnoxexHue n
Bbl4nTaHUe.

[ToaToMy pe3ynsTar cieayIolero BepaxeHus. .. 7
>>>A=2+2%*2

[MpaBuneHO, 6, a He 8! MbI nony4HM 8, 3TO €CNM Ha KaJIbKYJIATOPE NOCYUTAEM © .

Ho oneparopos B ITuToHe B Heckonbko pa3 Gonblie, YeM S NOKa MEPEYHCIHI,
M109TOMY U1 AICHOCTH JIyyllle MOJb30BaThcsi CKOOKaMH (BbIpaxkeHHs B ckobkax
BbIMOJHAOTCS B MEPBYIO OUEPED).

ﬂaBaﬁTC 3aKpE€nUM M 3a00HO MPOBEPUM NMOJTYYCHHBIC 3HAHHUA!

| YnpaxHeHue 2.1

NycTb x=2.5, a y=4.CHayana cocYnTainTe B yme, a NOTOM B
o6onouke IDLE:

X=x"y
y=x-y
y=x//2
y=y%3
x=x/3
x=x//1




YnpaxHeHue 2.2

Hy a Tenepb 3apayka noxurtpee (nycrb a=4, b=3):
a=(a+b)/2

a=a**2-2*b

b=b-a//(a-b)

a=a*"0.5

Yo 3a cTpaHHBIHA MOCIeAHU onepatop? A, 3TO NPOCTO KBaApaTHbIA KOPEHb U3
yucina a. J1a, B [InToHe MOXHO CMeNI0 BO3BOAMTb YUCIIO B CaMble HEOOBIKHOBEH-
HbIE CTENEHHM; B 3TOM CMbIC/IE [INTOH O4YEHb TOJEPAHTHBIN A3BIK. ..

o A apudmetuka B [UTOHE, Takas xe, kak U B MaTeMaTuke, BOT TONbKO
1 HaAo 3aNOMHUTb HECKONBbKO HOBbIX CUMBOINOB: * — 3TO YMHOXEHUe,

** — Bo3aBeaeHue B cTeneHb, // — neneHne Haueno (6e3 octaTtka),
% — 37O Kak pa3 1 ecTb ocTatok. [1oka Bcé npocTo.

51 BUXKY, BaM yxke He TEPNUTCA CO34aTh CBOIO MEPBYIO, HACTOAILYIO MPOrpaMMy.
Xopomwo! «U 3aMeTbTE, HE A 3TO MPeAToKUI! .

1 Liutara u3 6eccmepTHoro ¢punsma «[lokposckie BopoTa»






I1aBa 3.

IIEPBASA ITPOI'PAMMA



B o6onouxe IDLE (1 Hanmeroch, oHa y Bac 3amyuiena?) B meHto File BoiOepute
nyHkT New File unu, ewé npoiue, Haxkmure Ctrl+N.

OTkpoeTcs HOBOE OKHO (pHC.2):

Pucynok 2

B KOTOpPOM Mbl M Oyaem co3gaBath mporpammy. Kakyroo? Kro ckaszan “Hello,
world”? «Hert, Mb1 noitaém apyrum nytém*»

HaunéMm c yero-Hubyab MpOCTEHBKOTO M MaTEMATHUYECKOTO (BCE-TaKH KOMIBIOTEP
B [IEPBYIO OYEPEAb HYXKEH AJIs CIIOXKHBIX MaTEMaTHYECKHUX pacuéToB, a y)ke MOTOM
[uis urpsl B Mopran Komoar).

Haneuataem B oTkpsiToM okHe IDLE cnenyroinyto nporpammy (puc. 3):

1 ABTOPCTBO 3TOro 6eCCMEpPTHOTO BhipaxkeHUs npunucoiBaerca B.J. Jlenuny .



Pucynok 3

s 3anycka nporpammbl HaxkxuMaeM FS. On-na! [IutoH ycnyxnuBo npejpnaraer
BaM COXPaHHUTb NpPOrpamMmmy:

Source must be saved
OK to saved?

Yro oH ckazan? Kak He 3Haere aHDIMHCKUHI?... DpaHIy3CKHI B 1LKONE YUUITIH?
M-na, npuaércs BaM HEMHOTO NOAYYUTh aHIIUHCKUH — [IMTOH MOHUMaET TOJIbKO
ero. A IlutoH npenynpexnaer: «Mcmounuk (umeemca 6 6Udy Hawa npozpam-
MYNUHKa) 0ondxcen 6bime coxpanén. OK umoo6ol coxpanums .

Mexay npouuM, 310 IIMTOH Myapo npeanaraert... Ilouemy? VY3uaere uepes
Heckoibko cTpodek. Haxxumaem OK. Iloka He coxpaHuMm, nporpamma HE 3amny-
crutcs! [lpuaymaiite UMs cBoeil mporpaMMe Ha JIaTHHMLE, HanpuMmep “Super”,
“Great”, “Colossal”, 1, rmaBHoe, 3aIOMHHUTE Nanky, kyaa coxpausiere. CoxpaHs-
€M, ¥ 4TO MbI BUJHM Ha 3KpaHe:’1

=RESTART:C: /Users/4820992/AppData/Local /Programs/Python/Python310/SUPER. py=

To ectb IIMTOH ycny>kIMBO HaMOMHWII BaM NYTh, I1€ HAXOAUTCS Balua Nporpamma
u He 6onee Toro. D? A rue pe3yasrar? A rae B Hauled nporpaMMmysibke NpUka3s
[Turony: «BbiBecTH pesynbrar Ha 3kpaH!». Kpome Ttoro, [luron He 3Haer, UTO
HaJ0 BBIBECTH HA JKPaH, VI HEro BCE HallM MEpPEMEHHbIC PaBHOLEHHBI. XOpo-
110, YTO COXPAHHJIM POrpamMMy, a TO NPHLUIOCH Obl HAOWBaTh BCE 3aHOBO. Myap
[TutoH, He mo rogam myup. ..

U G e e



Ans BbiBOAA pPe3ynbLTaToB HA 3KpaH €CTb MYHKUMA print («nedataTtb» B

nepeBoAe C aHIMUACKOro).

BepHutecs B 0kHO, rae Habupanu nporpamMmy, U 100aBbTe B KOHIIE, CO ClIEAYIO-
e CTpoxn:fl

print (q)

(uMeHHoO TaK, ¢ ManeHbkoi OykBbl! E1ué pa3 nosropsito — [IMTOH yyBcTBHUTENEH K
peructpy!).

Pucynox 4

Haxximaem F5, coxpansieM — 1 ypa! — Ha 3kpaHe, yxe B ApYyroM OKHe — HHTepakK-
TUBHOM pabotsl (pHc. 5):

Pucynok 5



Buaum pesyinsrat — 111111111,

Hy BOT BaM 1 nepeasi, caMmasi HacTosLWas nporpamMmma, Kotopas cymtaer

npou3seaeHne 12345679 x 9=111111111.

Hy »T0 Tak, nporpamma st AeTckoro cana (kakue B AeTcagax cedyac AeTH yM-
HbIE€ — CYMTAKOT 0 CTa OOWHHAIAIIATH MHUJUIMOHOB CTO OOWHHAILATH THICAY CTa
OMHHAaIIATH!).

[TosToMy Teneps HanmMUIEM NPOrpamMMy IUIA pacy€Ta TOPMO3HOIO IYTH aBTOMO-
Ouns S no HecyoxHOM dpopmyie:

v2

2gpn

3necs:

® V- CKOPOCTb MAaIlMHBI B MOMEHT HayaJla TOPMO)KEHHMS, MYCTh 3T0 60 KM/4ac;
e g - ycKkopeHHe cBoboaHoro magenus — 9,81 m/c?;

® a BOT P — 3T0 K03hHUUHUEHT cUenIeHus ¢ 1oporoi, paBHslit 0,7 (cyxo#t ac-

tdanbt).

HabupaeMm nporpammy (puc. 6):'1

Pucynox 6



OG6patuTe BHUMaHKE, YTO 3HaMEHaTeNlb (GopMysbl TOPMO3HOTO MYTH 5 3alKcal B
cKoOKkax — 4yToOBI ObLIIO MOHATHEH, MOTOMY 4TO 6€3 CkoOOK 3Ta opMyia BHIIIS-
JUT HECKOJIBKO CTPAHHO M 3amyTaHHO: S=v**2/2/g/mu.Tak yTo mpy masnemiem
COMHEHHH CTaBbTe 0e3)XaloCTHO cKoOKkH — [TMTOHY BCE paBHO, a HaM, JIIOAAM,
HOHSTHEH.

A e TopMo3Hoi nyTh? Tak BOT e OH:

262.12319790301444

262 merpa?... XM, MHOTOBaTo OymeT, AN Cyxoro-To acdansra... U BooOwIe, a B
4y€M 3€Ch MU3MEpsAETCS BbIBeeHHas Ha 3kpaH BenuuuHa? HemnonsartHo... Jeno
B TOM, YTO MBI CKOPOCTb BBEJIM B KHJIOMETPAxX B yac, a YCKOPEHHE — B METpax
Ha CeKyHIy B KBajpare (y)xe 3a0bUTH LIKOJNBHBIC 33a4d MO ¢u3uke?), TaK 4YTO
TOPMO3HOM NYTh Y HAC MONY4MIICS, IOXOXeE, B MeTpouacax... Mcnpasnsemes: 60
kM/49ac 310 60 000 metpos 3a 3600 cexynn, unu 16,6666666 m/c. Ucnpasnsem
3HaYeHHE V, MOJIy4aeM BOT TaKyl HporpamMmy (MM «KOA», MIIU «CKPHUITY,
BBIPaXasACh MO-YMHOMY):

v=16.666666666
g=9.81

mu=0.7

S=v**2/ (2*g*mu)
print (S)

HamnMaeM-coxpanxeM-c YAOBOJILCTBUEM YHUTACM!

20.22555539213307

Hy mo6ut [Turon Toynocts! TopMo3HoH nyTh 20 METPOB — BIIOJIHE Pa3syMHbIH
oTBeT. PyyyyX... HAKOHEU-TO MbI CO3JaJIH CBOIO MEPBYIO MPOrpaMmy, NpHYEM:

npn €€ co3aaHnm Mbl NPOLLNK NOYTU BCe CTaaumu aackon paboTbl nporpam-

MMCTa — HanucaHve NporpamMmMbl, UCNpaBneHne, NPoBepKa NPasunbHOCTY
paboTbl, oTNagka u nonyyYeHune pesynsrara.




Hy urto, kTO Mocne Bcex HaMX MyK €€ kenaeT craTh nporpammuctom? Bee?!
Toraa BoT BaM /Ul Hayana NpeHannpocTeiiee 3auamle:/1

Ynpaxuenue 3.0

B 1935-1941 B JleHuHrpane paboran [lom 3aHumarensHon Haykn,
B OAHON U3 KOMHAT KOTOPOro NOTONOK 6bin okneeH o6o0smu B
ropowek, C YNCnom ropoLlunH posHo 1 MunnuoH. EctecteeHHo,
60NbLWMHCTBO NOCETUTENEN TYT XKe Ha4YUHaNU CYUTaTb FOPOLUUHbI
C uenbto yéeaurcs, YTo UX AeNCTBUTESNIbHO MUNNUOH. CMellHble
noau! A mbl ¢ noMmoubio NUToHa pewnm Apyryro 3agavy: nycrtb
3Ta KOMHaTa 6bina nnowaablo, cKaxeM, 125 kBaapaTHbIX METPOB.
OueHunTe paccToAHME MeXAY ropoLIMHaMMU.

A Tenepb HEMHOTO NMOCJIOXKHEH 3aJaya:

YnpaxuHenue 3.1

MycTb x=2, a y=3. Hapo NOMeHATbL 3HaYeHUA MecTamMun, To eCTb
caenatb x=3, a y=2.

D10 Kiaccuyeckas MpocTeiuas mporpaMMHcTckas 3ajada. A Temepp 3aJadu
eué cnomHeezfl

YnpaxHeHue 3.2

OaHo uncno T, nokasbiBarolee, CKONbLKO MUHYT Npowno C Ha4vyana
CYTOK. Hapo BbiBecTH Ha JKpPaH Noka3aHuA INEeKTPOHHbLIX YacoB B
3TOT MOMEHT B Buge:

22 :18

CywecTBeHHOe ocnoxHeHue: Yucno T moxeT 6bITb 6onblie, Yyem
KONUYeCTBO MMHYT B CyTKax.




YnpaxHenue 3.3

Hanuwwure nporpammynbKy, KOTOpaa cCoOBWMT HaM, A0

KaKoW CKOpocCTH (06/cek) Haao pacKkpyTUTb LeHTpudyry ¢
KOCMOHaBTaMM, YTO6bI OHU UCNbITaNKU NpeaenbHYI0 Neperpy3Ky
~ 6g? (60nblKe neperpy3ku MOryT HaHeCTU HenonpaBuMble
NOBPEXAEHUA OPraHU3My — Mbl XXe He XOTUM caenaTtb U3
KOCMOHaBTOB UHBanNuaoB?).

Yro? Kak 310 nocuutars? «uure u odpsiere. ...

Hy? Hamun? Bor e oHa, dopMyna — mpoile Hekyaa:

A=0*R
3nech:
e A - yckopeHue, paBHoe 60 m/cex’;
® ® — yIJIOBas CKOPOCTH;

e R- paaguyc ueHTprdyrH (ckaxy BaM M0 CEKPETY, OH COCTABIAET 7 METPOB).

YnpaxHeHue 3.4

Xopowun mapacdoHey npoberaet guctaHumio B 42 km 195 m® 3a 2
yaca 10 muHyT. Npocb6a nocunTaTb 3a CKONbKO MUHYT U CeKYHA
OH npoberaeT B cpegHEM KaXAbl KUIOMETP U CPaBHUTL CO
CBOMM AOCTHMXXEHWEM Ha 3TOW AUCTAHLUWN.

2 Esanrenue ot Mardes (rnasa 7). Ha camom gene uurat u3 bubnum B HaeMm a3bike o4eHb
MHOT0, Mbl X NpOcTO He 3amevaem! Hy, nanpumep - «He poit apyromy amy — caM B Heé nonapéuub!» - 310
nepenenaHHoe Bbipaxkenye u3 [Iputyeit ComoMOHOBBIX , MpeBpaTUBLIEECA B PYCCKYIO MOCTIOBULYY

3 CornacHo nerenjpie, rpedeckuit BouH B 490 roay Ao H. 3. nocne 6utsbl npu MapadoHe, 4To6bI
BO3BECTMUTD 0 106eie rpeKoB, npobexcan 6e3 octaHoBky noutu 40 kM 10 Adu. [lo6exaB, OH ycren KpUKHY Th:
«Panyittecn, apunsne, Ml nobenumu!» u ynan sameprso. Ha nepsoin Onumnuaze HoBoro BpeMenu B Adunax
pewnnu nposecty 3aber or MapadoHna 20 AduH, 1 HasBanm 3To cocTa3aHme — MapadoH. [nnHa 3abera
CHayafa cocTab/s/a npuMepHo 40 kM. B 1908 rony Ha Onumnuage B JIoHAOHe KOPO/EBCKas CeMbA MONPOCUNa
NPOAIUTb AUCTAHLMIO, abbl CTAPT NPOXOAM NMOA 6aNTKOHOM KOPO/IEBCKOTro 3aMKa. JInHa yAMHEHHOM
OUCTaHUMM cocTaBuia 42 km 195 m. C Tex mop Tak 1 NMOBeENOCh. ..




lll~% Ypa! HanncaHbl nepebie nporpammbl. HU4ero cnoxHoro — Haxumaem
H Ctrl+N, nnwem nporpammy, Haxxumaem F5, ucnpaensiem ownoku,
nobyemcs Ha pesynbTat (ecnu He 3abbinu Npo onepatop print). B

onepatop print MOXHO BCTaBNATb TEKCT W BbINOMHATEL NPSMO BHYTPU HETO
BbIYMCNEHUS (KenaTeNbHO He O4YEeHb CROXHbIE, YTOObLI He YCNOXHATL BOC-
npusiTUE NPOrpPamMMbl).

Bel nymaeTe, 4TO B NpOrpaMMHpPOBAHHHM TOJBKO BBIYMTAIOT U YMHOXAIOT?
Henpapaa Bawa! Ha camom aene B [IutoHe ecTh ewi€ orpoMHeiiee kOTM4ecTBO
onepaTopoB A paboThl C YUCIAMH, CTPOKAMH, MHOXECTBAMH, CIIUCKAMHU.

He nepexwuBaiiTe — noManeHbKy y3HaeTe O MHOTOM, HO He 000 BCEM!






I'naBa 4.

EIIE OITEPATOPBI




CA)

ITuToH — A3BIK, "3aTOYeHHBIA" 10 paboTy C TEKCTaMH, MOITOMY Cpa3y CKaxy npo
THN AaHHBIX — "cTpoka". Hampumep, 6epém nepeMeHHyto Y ¥ NHLIEM MpsMO B
IDLE:

>>>Y=121

IMousaTHO, yTO Y ceifyac paBeH 121:

>>>Y=-10.12

A teneps -10,12. A teneps Tak:

>>>Y='Tpabayn! Kapaynsar!'!

Kak BBl goramanucek, B KaBBIYKax 3alMcaHa CTpoka (OOBIKHOBEHHBIN TeKcT).
ITMTOH BHINOMHAET TakO€ MPUCBANBAHKE, HE TTIOMOPIUIMBILUCE! (KCTAaTH, KaBbIYKH
MOryT OBITh KaK OJUHApHBIEC ' — Ha3bIBAIOTCA anmocTpod, Kak B npuMmepe, Tak U
nBoiHble " — [IUTOHY BCE paBHO; IaBHOE, YTOOBI CTPOYKA HAUMHAIACh U KOHYA-
J1aCh KaBbIYKAMH OHOTO THIA).

KaBbl4kn 1 anocTpod HabupaloTcs 06A3aTenbHO B aHINMNCKOW packnagke
KnaBuartypbl — pycckune kasblukv MUTOH He NoHnMaeT (6opmoyeT npo cebs

npy Buae Takux kaeblyek "Py-dy, pycckum ayxom naxHet!").

1 A 570 uMTaTa M3 pacckasa B. JIparynckoro "[IBafuaTh neT nop KpoBaTbio”



[llyuy, wy4y — HU4ero oH He 6opMouer. [Tuwer:

SyntaxError: invalid character ™ (U+2019)

Uro B nepeBozie ¢ MUTOHHOTO Ha pyCCKHUil ¥ 03HayaeT: "dy-dy, pycckuil kaBuyka!
He nonumaem!". A amoctpocda B pycckoil packiagke U BOBCE HET...

B MNMutone ncnonb3yertca duHamuveckas munu3ayus, TO eCTb TUN AaHHbIX

nepemMeHHON N3MeHSIETCA B 3aBUCUMOCTH OT npUcBanMBaeMoro en 3Ha4yeHus.

U 710 nokaspiBaeT ewé oauH HeOob1I0i HenocTarok IIHToHa — Ha0 BHUMATEb-
HO CEIUTD 3a TUIIOM MEPEMEHHBIX, HHaYe MOXKHO MONYYHTh KpaHHe HeOXHIaH-
HBIH pe3ynbTar (B Y€M MBI JOBOJIBHO CKOPO YOeIumMcs).

Bot Bam MpUMEPLI 1ONMYCTUMBIX U HEAOMYCTHUMBIX onepauuﬁ CO CTPOYHBIMH II€C-
peMCHHbIMHZ’l

>>>Y='Tpabayn! Kapaynar!'
>>>D=2

>>>Ura='Ypa?'

>>>¥=¥Y+Ura

>>>Y

‘Tpabayn! Kapaynst!Ypa?

Kak Buaure, NEPEMEHHBIE, COACPKALUE TEKCT, MOXKHO YCIICILIHO CKJIaAbIBaTh.

U paxxe yMHOXaTh:

>>> Y=Y*2
>>>Y
‘Mpabayn! Kapaynsart! Ypa? pabayn! Kapaynsrt! Ypa?'

Tekct ynBouncs!

A BOT J€JIMTH U BHIYUTATD MO4YE€MY-TO HEJIb3A. ..



A BOT eciM Mbl ONbITaeMcs CIOXUTh Hecaoxumoe (D ceffuac paBHO uneay 2) :

>>>D=D+Y
Traceback (most recent call last):
File "<pyshell#5>", line 1, in <module>
D=D+Y
TypeError: unsupported operand type(s) for +: ‘int' and 'str'

to [luron obwmxaerca! T'oBopuT, yTo uucna ¢ OykBaMM Henb3sl CKJIAAbIBATh!
"TuwarenbHelt Hano, pedsra!" — kak ropapuBan M. JXKBanenxui.

YnpaxHeHue 4.1

Hapo HanevaraTtb Ha JKpaHe BOT TaKyro KpacoTully:

Yo e de g de do e e e e de e de e de ke e ke dede

* *
* + *
* *

e e e e e de e o e e e e e de e de e ke de e e

MUCNonb3ys TONbKO CTPOKOBbIE NepeMeHHble, coaepXxalume + n * v
onepaTop YMHOXEHUA.

Kpome 00bIuHbIX, YKE T0YTH IPUBBIYHBIX HAM ONEPAmMopos nPUC6aUéaHUA THIa
d=d+5, B [IuToHe ecTb U OoJIee HEMOHATHBIE ONEPATOPbI IPUCBAUBAHMSA:

A+=1 4—/

310 03HauaeTr A=A+1, Bcero nuub... [louemy ewwé HyxeH omeparop A+=17?!
Takas 3anuch 3actaBnsier [TuToH co3naBaTh Goslee KOMNAKTHBIH, OBICTPOBBINOIN-
HUMbIH KOJ1, 4eM 0oObIYHas 3anuck. [1o3TOMy npuBbIKaiiTe; oOwas Gopma 3amucu
TaKUX ONepaTopoB (Ha3bIBAETCS 3TO COCTABHON OMepaTop NMPHCBAMBAHHA)
BBIMVISLIMT TaK:

A©=B&A=A0OB




rie © — moboi(!) apudMeTHUecKuii oneparop.

Hanpumep:

>>>q=10
>>>q+=2

Teneps K q 1o6aBneHo 2 M ( CTano paBHoO 12.
>>>q-=4
a Ternepsb q paBHoO 8.

>>>:]?

q paBHo 16.
>>>q//=3}

A Tenepb q paBHO 5 (aesnuiud Haueno!),
>>>q/=3

N\

HY a Teneps q paBHO 1.6666666666666667!

TouHocTb MuUTOHA No yMonyaHuio — 16 3HakoB nocne 3anaTon!

C apudmeruxoi pazobpanuck. Tenepp 3aiiMEMcs BBOAOM — HaJO ke KakK-TO
o0LarTecs ¢ KoMNbOTEpOM!

ﬂﬂﬂ BBOAA AAHHbLIX C 3KpaHa nmMmeetTca onepaTtop input — B nepesoae

o3Hauvaert "BBoa".




Jagaiite ero ucnosnb3yeM (pe3yinbTaT BBOAA NONAAET B EPEMEHHYIO Xx1:

>>>Xx1l=input ()

Hy u uto MbI BuauM Ha 3kpaHe? Hu-ue-ro! Komnberotep A€t BBOJa JaHHBIX U
HUYEro NpH 3ToM He nokassiBaet! 310 Hexopowio! U BooOlue, 3aueM B input
ckoOkHu?! A 3aTeM, YTO B CKOOKH MOXXHO BCTaBHTB JIFOOOH TEKCT (KaK Ha aHIIIHH-
CKOM, TaK ¥ Ha PyCCKOM, a [IPH TOJDKHOW CHOPOBKE — JaXKe Ha KHTaHCKOM) U KOMIT
€ro MociyuIHo BbIBeET!

Haxxmute 2 u Enter — yto6s1 BepHyTh npurnawenue B IDLE (npu 3ToM nepeMen-
Hast Xx1 nosjyyuia 3HaueHHe 2).

>>>

[Teyaraem B IDLE (Tekct, KOTOpHIi )kenaeTe BBIBECTH Ha 3KpaH, Hao 3aKJIH04aTh
B JIBOMHBIE " MJIM OMUHAPHBIC KaBBIYKH ' — NPUYEM ITH KaBBIUYKH NIEYaTaEM TOJIBKO
B GH2IUUCKOU pACKAAOKe KJ'laBl/IaTypr)Z’J

>>>Xx1l=input (" xmy umcano:")

Buaum Ha 3KpaHe:?

A xpy ymcno:

ITeyaraeMm 2 1 HaxxumaeM "BBoa".

A Tenepb ewe:
>>>xX2=input (" ewme€ umcno:")
Beoaum 3. Cnoxum Haum nepeMAe?

>O>X=Xx1+xX2

U HamevaTaeM MX Ha JKpaHe NOCPEACTBOM ofeparopa print (za, B print, kak
Y B input, MOXXHO BCTaBIATh Jr0O0H TEKCT):



>>>print ("cymma BBeméHHHX umcen:", X)

Yto Mbl yBuauM? Cropnpuuuununs!

CyMMa BB EHHbIX Ynucen: 23

[Toyemy? Yto 3a 6ennbepna? 2+3=237!

Kak s 1 npeaynpexjan Bblllie, HaI0 KOHTPOJIMPOBATh THI MEPEMEHHOH. .. Jleno B
TOM, YTO input BOCHPHHUMAET BBEAEHHOE 3HAYCHHUE, Kak cTpoKy. [TuToH Bron-
He 000CHOBAaHHO CYMTAET, YTO BCE, YTO BBOAMUTCS C KJIABHATYphl — 3TO TekcTbl! U
TYT OH coBepileHHO npaB! [103T xe He oOpaliaeTcs K HaM ¢ BOT TAKUMH YHCJIEH-
HbIMH CTHXaMH:

14 126 14
132 17 43.
16 42.. 511

704 83, ?

OH mnuueT:

He xanewo, He 30BYy, He IJjady,

Bce nponnér, kak C Oenelx AOJOHB IObIM.
YBAOaHbA 30JIOTOM OXBAa4YeHHbIN,

s1 He 6ynmy 6GoJblle MOJIOOLM.>

Ho Mbl oTBnexnuchk. [IMTOH BocnpuHsI BBenEHHBIE YHcha 2 U 3 UMEHHO Kak
TEeKCTOBbIE 3HaKH! A HaM HaJ0 4Hcio!

To ecTb Haao BBEAEHHOE 3HAYEHUE KaK-TO NPeBpPaTUTbL B YUCNO, NPUYEM

uenoe. [ins 3TOro CywlecTayloT OyHKUUM Npeobpa3oBaHNst TUMNOB.

bepém dbyHkumio int (ot aHmIMiACKOTO integer):

>>>X=int (X)

2 [TpouTuTe He crewa, ¢ IPYCTHBIM BbIPaXKEHMEM 1M1, U Bbl NOMMETE, YTO 3TO - NapOAUA Ha
C. Ecenuna. Baaro us VHTepHeTa, no npeaBapuTenbHbiM JaHHbIM aBTOp - [1. [paitBoponckuit
‘ Hy a 370 yxe Toyno C. Ecenun



IToMHMM, yTO X y Hac 23 — Kak pe3yabTaT NpeablIyUIMX BBIYUCICHUN. Y3HaeM,
YTO MOTYYHIIH:

>>>print (X)
23

Oit!... Hu4ero He M3MEHMIOCH... DTO MOTOMY, YTO ONEPaTop print CTpaHHBIM
06pa3oM 0MHAKOBO BBIBOAMT U YHUCIIO, U CTPOKY...

Yoeaumcs, uto 23 — 310 q:dcn)
>>>X=X+X
>>>print (X)

46

VYpa! 3apaborano!!!! A Tenepp nponenaem BCE 3aHOBO, TOJNBLKO B BUIE NMPOrpaM-
Mbl — BBEIIEM 2 U 3 U cokuM UX. BHoBb Habupaem B IDLE 3aknunanue Ctrl+N
¥ nuueM nporpammy. Oneparopbl MOXXHO HaBELIMBATh APYT Ha Apyra (TOJbKO He
HaZ0 3THM YBIEKaThCs — 2-3 oneparopa, He 0ombllie, HHaYe TEKCT NMpeBpaIlaeTcs
B pebyc):

Xxl=int (input("S xay umcno:"))
xX2=int (input ("M ewé& umcyno:"))

U ew€ npusTHeI# MOMEHT: B print MOXHO BCTaBUTh apudMernueckue (U He
TOJIBKO apupMeTHyeckue!) oneparopsl 1000 CIOKHOCTH:

print (Xx1+xX2)

Haxumaem FS, coxpaHseM nporpammy noja KakMM-HUOyIb MMEHEM Ha Balll BKYC,
BBOJMM 4YHCia 2 U 3 ¥ BUAUM HAKOHEL-TO UICKOMBIN OTBET:

e ——

A noyeMy, COOCTBEHHO, BBIBOJ Ha JKPaH BBINOJHAETCSA C MOMOILBIO OMNeparopa
print ("nevarats" B nepeBone)? O, 310 npuBeT HaM U3 60-bIX ro10B NPOLLIOTO
Beka... Jlesgo B TOM, YTO paHbLIe 00LIANHCh C KOMITBIOTEPOM MOCPEICTBOM Mep-



¢okapT, a pe3ynsTaThl BBIBOAWIMCH Ha OyMary 3JeKTpuyeckoi numyen (To ecTsb
neyararouien) MalIHHKOM. . .

Ewg pa3 noBropto, 4To oneparop print MOXeT BBIBOAHTb MHOTO €PEMEHHBIX
cpasy, HaIo TOJIBKO NEpEMEHHBIE pa3eNaTh 3aMiToN:

>>>print ('umcnmo X1=',Xx1l,',6 unc;mo X2=',6 xX2)

U Ha 3kpaHe yHuTaeM: y

yncno X1= 2, yncno X2=3

Crom, a y Hac Beab OblnM nepeMeHHbIe Xx1 1 XX27 A 4TO Bbl HANMCAIU B TEKCTE
B oneparope print, To komnbioTep u BeiBen! Komnsiorep M [IMTOH BBITIOIHSIOT
TOJIBKO TO, YTO MM IPHKa3aHO M HE YMEIOT OyMarh 3a Bac (HO 3TO BPEMEHHO.
KoMmeroTephbl yMHEIOT OYKBaJIbHO Ha I1a3ax, U B 3TOM €CTh BKJIaA sA3blka [1UTOH).

Yame, KOHEYHO €, HaI0 BBOOMTD YHCJIO HE 1IEJIOE, a C IJIaBalolleH 3ansaToM.

Hy 310 npocto — no-aHmuiicky miasatoiuui — float:

>>>X1= float (input("A xmy umcno:'"))

U BBenéHHoe umcno 2 Gyaer npeacrasieHo kak 2.0, a cymma X1 u X2 (a X2, eciun
3a0b11H, paBHO 3):

>>>print ('X1+X2=',6 X1+X2)
X1+X2=5.0
>>>

Kcratun, obpalyato Balle BHUMaHWe: BCe onepaTopbl (A BbIAENA0 UX XUPHEM
WpncTOM) crieayeT 3anucbiBaTh Tak, Kak Y MEHs U HUKak nHave! Hukakux

Print, flout 1 Input — Bcé aTo ByaeT BOCNPUHATO B Nyywem cnyyae kak ownb-
Ku, a B XyALWEM — KaKk NepeMeHHble C HenpeackadyeMbIM pe3ynsTaToMm.

JlaBaiiTe HEMHOrO OTOOXHEM U CO3[aAUM MPOCTYIO IPOrpaMmy:



YnpaxHeHue 4.2

[asaite nourpaem B wnuo... Hert, uto BbI! B passeauukos! MNyctb
Yy Hac ecTb Kopobka, a B He 15 psaaoB no 22 auenkun. U Mbl B Heé
c¢dracyem no nopAaKy o6bIKHOBEHHblIe (PUNLTPLI ANA BoAbl — 1-bInA
¢punuTp 3anmeT 1 pag, mecto 1, 23-un — 2 pag, mecto 1, 25-biIM — 2
paa, mecto 3. A B 174-bi hnuNbTP Mbl CNpsAAITanyu CBepxBaXHoe
AOHeceHue, HaNUCaHHOe HEBUAUMbLIMU YepHUNaMu, 3a40M
Hanepéa Aa eweé v 3awndpoBaHHoe wudpom Lesa... On, 4to 3To
fi BaM Bce ceKpeTbl BbibanTbiBaw? Mpo wudp Llesaps ewe 6yaer
3apava!

Kopoue, Hapgo coobwuTb B LleHTp, Anekcy*, B kakom psaay u mecre
HaxoauTca wudpoBka.

Hama camas nepBast mporpamMma nojiyuusach Kakou-To HekazucToi. Uto-1o Tam
BHYTpH cebs mpozenana u Beigana pesynsrar: 20.22555539213307! 20 yero?
Kunorpamm? Ilapcek? Tak ceituac nporpammsel He nuiuyT! IIporpamMma nosmkHa
pa3roBapuBaTh ¢ KIIMEHTOM M OOBSCHATH, YTO OHA MOJTyYHIIa.

JlaBaiiTe A5 npuMepa HalUIIEM KPacHUBYIO MPOrPaMMKY U1l BLIYUCIICHHS 110~
ulaau Kpyra no BBeAéHHOMY nuametpy. [IpumepHo TaKyEOI’l

DiaKr = float (input ("BBemuTe amameTp Kpyra B CM:"))
SqrKr=3.14* (DiaKr**2) /4
print (SqrKr)

CHayasia oneparopoM input BpyuHYIO, C KJIaBUaTypbl, BBOAUM AUAMETP Kpyra
Y NIOMEIaeM 3HaueHHE B NIEPEMEHHYI0, KOTOpYIO 1 Ha3Ban DiaKr. XenarenbHo,
4TOObI Ha3BaHHE IEPEMEHHON HAMEKaJIO, YTO OHO O3HadaeT. JlaaHo, y Hac nepBas
nporpammka u3 3 ctpok. A ecnu u3 700? Jonyctum, Ha3Baiu Mbl 3Ty NepEMEH-
Hy1o D. A uepe3 200 cTpok y Bac 0OHapyxunuch nepemennsie D, d2, D7 u D kr.
KoTopas U3 HUX AuaMeTp Kpyra, Bbl 3a HeAenro pabdoThl HaA MPOrpaMMoON yxe
3a0bUTH. .. Tak yto nyyme DiaKr.

4 LinTtaTa n3 kynsroBoro ¢punpMa "CeMHaALaTh MrHOBeHMI BecHbl". FOcTac - 910 cekpeTHbIi
MO3BIBHOM cOBeTCKOro pa3senunmka Utnpauia (oH e nonkoBHuk Vicaes), a Aekc - 370 no3bIBHON
COBETCKOTO PyKOBOJCTBA, KOTOpoe fiaBano LTupnuuy HoBble 3aanns




Tenepb MoXkHO cocunTath MIowaap kpyra. [lomuure, yeMy oHa paBHa? [1paBuis-
DZ

HO, "T. Tax kak s (kak GyaTO) HE yBEpEH, YTO BO3BEJCHHE B KBaJpaT BBHIMOJ-

HSETCS paHbllle YMHOXXEHHS, sl IOCTaBHI 1Jis1 BepHOCTH ckoOku. Haxxumaem F5,

BBOAMM | M MoGyeMcs Ha pe3yNbTar:
0.785 /

EQnHCcTBEHHOE 3aME€YaHHE — BCE-TAKH XKEJIATEJIbHO YKa3aThb, YTO 3a 3HAYCHHE MbI
BBIBCJIN:

DiaM = float (input ("BeBemure mamMeTp Kpyra B cm: "))
print ('Ilnowame kxpyra mameTrpoMm',hDiaM,'cM cocTaensier',
3.14 * (DiaM**2) /4,'xkBagpaTHEX CaHTUMETPOB')

Ha 3KpaHe:rl

Beepute anametp kpyra B cm: 7.5
MNnowapb Kpyra amametpoM 7.5 cMm cocrasnsiet 44.15625
KBafPaTHbIX CAHTUMETPOB

BoT Tak-TO OHO MOHATHEH... 3aMeThTe, B ONEpaTop print s BCTaBWJI BCE BBI-
4ycIIeHHe IUIOIAIN KPyra, TEM CaMbIM COKpPAaTHB Halll KPOLIEYHBIH Kox ewé Ha |
CTpOKY — nporpaMmbl Ha IIHTOHE OY€Hb KOMITAaKTHBI.

YnpaxHeHue 4.3

Hy a Tenepb NnpocTeHbKOe ynpaXHeHue: HaAo HanucaTb
nporpammy (A 6b1 aaxe ckaszan — nporpamMynevky), Kotopas
cnpawusaeT "Kak Bac 30ByT", XXAET Bawle MMA U 3aTeM nevaraer
"MpuBeT, <Bawe nma>!".

U cpa3sy ewé napy 3agaHuii B IOrOHKY K NpeIbIAyILEMY:




YnpaxHenue 4.4

YcnoxHum npeabigyuiee ynpaxHeHue. NycTtb Tenepb nporpamma
3anpawmusaeT Bawy aMunuio, UMA U rog poXaeHUs, nocne 4ero
BbIBOAMT:

3anpascTeyinTe, <uMs ammnua>
Bam <x> net

Fae x — Baw Bo3pact.

YnpaxHeHue 4.5

Y TypreHeBa B paccka3se "My-my" yka3saH poct lepacuma —
"MyX4unHa 12 BepLUKOB pPOCTa, CNOXEHHbIW 6oraTbIpém...".
OTKkpbiBaem cnpaBo4Huk: 1 Bepwok — 4,44 cm, utoro 12 Beplikos
- 53,28 cm... Boratbipb?! 53 caHTMMeTpoOB pocTa?!

Aeno B ToM, 4TO B CTapble BpeMeHa, FOBOPA O pocTe Yenoseka,
yKa3biBanu ero pocT cBbiwe 2 apwurHoB (1 apwuH = 71,12 cm).

Tak 4TO BOT BaM 3aayva: nporpaMma 3anpawuBaeTt pocT
YyenoBeka B Bepuwkax u BblAaéT ero POCT B CaHTUMeTpax.

WHorna Bo3HHKaeT HEOOXONUMOCTh 3alMCBIBATh OYEHb OOJBILIHE YHCHIA, HY,
HanpuMep, MOCYHTAEM, CKOJBKO KuUloMempog OTAENAET HaC OT TYMaHHOCTH
Aujpomennl’, HaxoasILecsl, KaK U3BECTHO, HA PACCTOSHUH 2,52 MUJIITHOHOB CBe-
TOBBIX JIET OT Hac. A CBETOBOI1 roJ — 3TO pacCcTOsSHHE, KOTOPOE CBET MPOJIETAET 3a
1 rox. A ckopocts cBeta — 300 000 kuIOMETPOB B CEKyHAY. A B rogy 365 cyTok, B
cyTkax 24 4daca, B 1 yace 60 MuHyT, B | MuHyTe 60 cexyHa. Y Bac elE He paOHT B
m1a3ax ot o6mIus uudp, KOTOpbie Haao nepeMHOXUTh? TeM He MeHee mporpamMmMa
JUI pacy€TOB MOJTyYaeTcs IOBONBHO MPOCTOi:

Vsveta=300_000
sutki=60*60*24*Vsveta
god=365*sutki
Tuman=2_520_000*god
print (Tuman)

5 TyMaHHOCTL AHpOMe/bl — caMast U3BeCTHas [aTakTuka, XOpoulo BUAMMAsA HEBOOPY>KEHHBIM
/la30M B CO3Be3IMM AHPOMENDI, 3 YTO U NONy4YMNa CBOE Ha3BaHMe




Uro 3a crpaHHas BennynHa 300 000 npucBoeHa nepeMeHHOH Vsveta?

Mpu 3anucu GonbLUNX YUCEN OYEHb XOYETCH pa3aensaTb pa3psabl, a npoGen

B [UTOHE NOYTU CBALLEHHBIA CUMBOM — UM BbIAENAOTCA BNOKK; Tak YTO Ty
006513aHHOCTb BO3MOXNN HA HWXKHEE nogyYépkueaHue.

Hanpumep, 136 250 120 cneayer 3anuchiBaTh UK TakK:

136_250_120 /

WJIK, €CJIN BbIl 6pe3ryeTe HCII0JIb30BaTh HUXXHEC nouqépxnaaﬂne, KaK OOBIYHO:

136250120 4//

Jlpyrux BapHaHTOB HeT!

HaGepute nporpammy y ce0st Ha komnbloTepe, HaxmuTte FS 1. W Ha akpane:

23841216000000000000

Bor 310 yncno! [lo ranaktuku Anapomens! 2,384 KBUHTH/UIMOHA KHIIOMETPOB. ..
BocnpunuMarb Goinbine yKcia, 3alIMCaHHbIE B TAKOM BUIE, O4€Hb HEYNOOHO.

Ho Beixox ects! Kak u3BeCTHO, )18 3alIUCH O4YeHDb OOJBIIMX WM OYEHb MalleHb-
KMX YMCesl HCNONIB3YyeTCs crenranbHas gopMa 3anuck — "HaydHas'.

B aTOM cnyyae 4Mcno NnpeacTaensieTcs B BUAE HEKOTOPOW AECATUYHON Apo-

61, Ha3biBAEMOW MaHMUCCOU, YMHOXEHHOMN Ha LIeNOYUCNEHHYIO CTENEHb
aecatn (nopsadok).

B IIutoHe 3TO 3amuchIBaeTCs Tak: CHavyana MUIIETCS MaHTHUCCA, 3aTeM MHILETCS
OykBa e (MoxHO E, HO 00s3aTenbHO B aHIIMHACKOW packiajike), 3aTeM ITHILETCS
nopsaok. [IpoGenbl BHYTpH 3TOH 3amMCH HE CTaBATCA. Tak 4YTO paccTOsHHUE 10
TyMaHHOCTH AHApOMeNbl 3aNMChIBaeTCs Kak 2 .384122e19.



[Ipnuém ecnu MBI B Halleil MporpaMme CKOPOCTb CBETA 3aMHULIEM B "HaydHOH"

cbopme:rl

Vsveta=3e5

TO ¥ pe3ynbTar [TUTOH BBIIACT B Takoi e, 6onee ynobHoi, popme:
2.3841216e+19

A ecnu MHe, Ha000pPOT, HaI0 3aNKMCcaTh OYEHb MaJeHbKOE YHCIIO0, K IPUMepY Mac-
cy monexyinsl NH, (ammuak), pasnyto 2,82-102 kr?

Her npobnem:
2.82e-26

A eciy 51 Xx04y 0OBIYHOE YHCIIO, Hy HAalpUMeEp, YAENbHBIA BEC 30/10Ta, 3alIHCaH-
Hblii B 00b1uHO# popme — 19320 kr/m* (npeacraBnsere, MMTpoBas 6aHKa ¢ 30J10-
ToM Oynet Becutb 19 kr!!! IIpu ToM, uTo Beapo Boasl BecuT 10 kr!) BEIBECTH B
Hay4HOH (opme oneparopoMm print? Bor 3aech cosparenu [InToHa nanu maxy,
He MpUAYMaB HUYEro Jy4Ylle CTpaHHOro merona® .format () - Meroasl B
ITnToHE 3amMUCHIBAIOTCS BOT TaK — Ye€pe3 TOUKY.

Ero paboty npoiie nokasarb Ha npnmepe’:;

>>>Au=19320
>>>Aulut='{:e}'.format (Au)
>>>Aulut

1.932000e+04"

A mo4yeMy 4HCIIO BBIBEJIEHO B anocTpodax?

BoT B 3TOM 1 cocTOMT CTpaHHOCTL MeToaa .format() — oH npeobpa3syer

4ncno B CTPOKY!

6 TepmuH "MeTon" elé He pa3 BCTPETUTCA B 3TOI KHUTe M B la/IbHelILel xu3Hu. Metop - ato
€noco6, KoTopbiM 06pabarbiBaloTCA MO0 BbIPabaTHIBAKTCA Kakue-TMO0 faHHbIE



C nmpyroii CTOpOHBI — HHYEro CTpaHHOro — Bce uucna B [IuToHe conepkarcs B
yno6Hom emy (IIuToHy) BHze, a yx B Kakod (opMe Bbl XOTUTE BHIETH YHCIIO
— o0BpsACHUTE AOCTYNHBIM [IuTOHY cioco6oM (M3BHUHUTE, METOAOM) U MOIY4YHTE
pe3ynbTar B yAOOHOH HaMm, JIIOIAM, CTpOKe. [IpUMEHATh 3TOT METOX Kak-TO He
odeHb ynobHo, Tak kak ¢popMar Metoaa . format () B HalieM ciiy4ae A0BOJIBHO
3aTeHIUBBIH :

'{:.Ne}'.format (X)

rae N 3a1aéT KOJIMYEeCTBO 3HAKOB MOCIE 3aNATOi, anocTpodbl HAMEKAIOT, YTO pe-
3yJBTaT — 3TO CTPOKa, GUrypHele ckOOKHM noackasbiBaloT [IMTOHY, rie Hayano u
KoHel ¢opMara, a X — npeobpasyemMoe YUCIo:

>>>Akk=0.000235698
>>>S="'{:.2e}"'.format (Akk)
>>>S

'2.36e-04'

3nech 5 BBIBEJ YUCIIO HA Me4aTh ¢ 2-Ms 3HaKaMH [10CJIe 3aIATOM; 110 YMOTYaHHIO
BBIBOAMTCA 6 3HaKOB IMOCJE 3anATOM (0¥, U3BUHHUTE, TOYKH):

>>>print ('{:e}'.format (Akk))
2.356980e-04

Vnobuee meron . format () mpuMeHATh BHYTpH ¢GyHKUMHM print () — Torma
BBIBOJMMYIO Ha [1€4aTh IEPEMEHHYIO MOXXHO HCIIOIb30BaTh B AaJIbHEHLIEM; IH60
IPHUCBaMBaTh Pe3yNbTaT paboTe! GPYHKUNH KakoH-HUOYIb APYTOH NEPEMEHHOM.

[Momuute YnpaxkHenue 3.2 mpo 31ekTpoHHble yacel? TaM y Hac noka3aHus
3NIEKTPOHHBIX YAaCOB MEYaTaIUCh AOBOJIBHO CTPAHHO:

5:0

Merton . format () mO3BONMT CAENaTh BHIBO NPABHIBHBIM, KaK H TOJIOKEHO B
JJIEKTPOHHBIX Yacax.

T=300



Min=T%60

T1=T//60

Hour=T1%24

print ('{:02d}'.format (Hour), ':','{:02d}'.format (Min))

H Ha 3KpaH€ Mbl BUIHUM, Kal(w

05:00

O6o3Hayenus ' {:02d} ' rosopsar [lutoHy cneayrouee:

® 2 —yTO HaJIO BBIBECTH HA DKPaH HE MeHbLIE 2 3HaYaILUX uUUudp,
e 0 - HegocTawLIME pa3pAAbI 3aMOTHAEM HYIAMH,

e d - BBIBOJHMM YHCJIO B LIEJIOM BHJE.
[Tpumepsl paboThl 3TOTO opMara: 2

>>>'{:02d}"'.format (3365)
'3365'

>>>'{:07d}"'.format (3365)
'0003365'

Ywucno 3anumaer 7 l'IO3PII.II/lﬁ, NNyCTBhIC MECTA 3aI10JIHACM HYJISIMH!

>>>'{:17d}"'.format (3365)
' 3365’

Yucno 3aHumaeT 17 no3uLMil, NyCTble MeCTa 3aMOoJIHAIOTCS NPodeIaMu:

>>>'{:17f}' .format (3365)
' 3365.000000

A BOT 31ech OykBa £ o3HayaeT ¢opMmar ¢ rIaBaloUICH 3anaToM, YUCIIO 3aHUMAET
17 no3uuuii, Mo yMouaHUIO BLIBOAUTCSA 6 3HAKOB IOCJIE 3aMATOM.



>>>'{:.2f}'.format (3365)
'3365.00'

®opMar ¢ naBaroLlei 3anAToi, 2 3Haka 1nocie 3an

}:Toy
>>>'{:10.3f}'.format (3365)

' 3365.000'

dopmMar ¢ niaBalolLei 3aniaToH, 3 3HaKa nmocje 3aniaTou, yucno 3aHumaet 10 mo-
KY7400%1%8

Janee MajsieHbKO€ ynpakHEHHE:

YnpaxHeHue 4.6

TpebyeTtcsa ¢ nomowbio MeToaa .format() BbiBecTn Ha akpaH
yucno 2023 ¢ 3 3HakaMu nocne 3anATOM, Tak, YTOObI OHO

3aHMmano 13 no3vuuin, a HegocTawlme MecTa 3anonHUTbL
HyNnAMW.

Ha camom nene meton . format () mMmeer orpoMHOE KONUYECTBO pa3HOOOpas3-
HBIX PErylIHpOBOK, KOTOPHIE 5 3[€Ch NPUBOAUTH HE CTaHY, YTOObI HE pa3dyauTh
MOMX ycHyBLIMX yuTarenei... Uto? Emé He 3acHynu?

Torma — KOMY JI]OGOHLITHO, 3ariISsHUTC B I/IHTepHeT, a OCTaJIbHBIX MpHUIIallIar0
caenarb ynpax(l-lel-me:/l

YnpaxHeHue 4.7

MNpeacTtaBbTe, 4TO CONHUE Mbl YMEHbLLIWNKW [0 pa3Mepa
dyT6onbHOro msiua. Paccuntanre, 4o Kakoro pasmepa roraa
YMEHbLIUTCA Hawa 3eMNA U Ha KaKoM paccTosiiuu ot ConHua oHa
OyaeT pacnonaratbCsl B TaKOM macwitabe. A rae pacnonoxurcs
HenTyH — nocne pa3xanoBaHus MNnyToHa oH Tenepb camas
Aanékan or ConHua nnaHeta? U kakou auametp Toraa dbyaery
IOnurepa?




Y1o? KakoB guameTp pytb6onbHOro mava? AHaekc Ham u Bam B
nomMmouwb... Coobujalo:

* [Onametp cpyT60NBLHOrO Msi4a — 22 cm.
* Awnametp ConHua — 1,39 MMNNMOHA KNTOMETPOB.

* [OunameTp 3emnu — 12742 kunomeTpa’.

i

*  AwnameTtp Onutepa — 142984 kunomeTpa (KaK y4éHble
n3mepunu lOnuTep ¢ TaKkou TOYHOCTbIO?!)

e PacctosiHue ot 3emnu o ConHua 149,6 MunnuoHa
KANOMETpPOB.

* PaccrosHue ot HentyHa ao ConHua - 4,55 munnuapaa
KWIOMETpOB.

MacwTab npeobpa3oBaHnA HaRo BbIBECTU B "Hay4yHon" chopme
C TOYHOCTbLIO 1 3HaK Nocrne 3anATON, a ocTalbHble pe3ynbTaTbl
(amameTpbl M paccTosiHUA) — B caHTUMeTpax. Kak Bbl gymaerTe,
ymecTutca nu ConHeyHas cuctema B Takom maclitabe B
KoMHarte? KBapTupe?

e Kakue nHtepecHsle nepemenHble B NMUToHe: an-Ha-mu-yec-kune! Mo-
ryT NPUHUMATL Kakue YrogHO 3HaYeHUs: U Yncna, u TekcThl... A eLlé
eCTb 3aMeyaTenbHbli onepaTop input, 4ToObI KOMNLIOTEP MOr 06bAC-
HUTb, YTO OH OT MeHS XO4eT. A elé NnepemMeHHble Haao Ha3biBaTb Tak, YTobbI

camMoMy NOHATHO BbINO, 4TO 3TO 3a NepemeHHas. A ewé metog .format
NO3BONSAET BbIBOAUTL YACNO HA NeYaThb B KAKOM BaMm yaobHee BUAE: MOXHO
B HAY4YHOM, MOXHO C HYNSIMU BNepean, MOXHO CKONMbKO Aylle YyrogHo undp
nocne 3ansTon NOCTaBUTb.

7 Kctatn, ecnu puamerp 3eMnu yMeHbWINTb 110 1,5 METPOB, TO B TAKOM MacluTabe TONLIMHA
armocdepst (10 kM) cocTaBuT ... 1 munnumerp! Llap, 4yTh HMOKe Balero pocTa U Ha HEM 10HIOCCHbKAS
TNJIEHOYKa, B KOTOPOJ BCE Y€/MOBEYECTBO XKMBET J1a ellle U CaMO/EThl JIETAIOT. ..



B Hawei >xu3H1 MBI OYEHb YaCTO BbIHY)KICHBI NPUHUMATh PELIEHUs B 3aBUCUMO-
CTH OT 00CTOATENILCTB: ""cAeaTh JOMALIHIOW paboTy MM MOToHATH B GyTdon?"
WM "ecny 3aBTpa MOHEAENbHUK, TO HAYHY HOBYIO JKH3HB".

Pazymeercs, npouenypbl OPHHATHS PELIEHHH B 3aBUCHMOCTH OT KaKHUX-TO yCJIO-
BHH €CTb U B IPOrPAMMHUPOBAHHH.






I'naBsa S.

YCJOBHBIE OITEPATOPBI



Hy BoT, Tenepb MOXHO MepeiTH U k mporpaMMupoBaHHio. Yto? A 4to 310 BCE
Ob110 10 3TOro? BocnoMunauus o6 apudmerrke u opdorpadpuu.

MporpammupoBaHue HauynHaeTcs ¢ onepaTtopa if! (ANA He 0MeHb 3HaWX

aHrnunckuin: if nepesoanTcs Kak "ecnu").

dopMaT 3TOro oneparopa Takoﬁ:fl

if <noruyeckoe BbipaxKeHue> :

<610K1: onepaTopbl, KOTOPblE BbINONHAEM, €CU YCNOBHE UCTUHHO>
else
<6N0OK2: onepatopbl, KOTOpbl€ BbINO/IHAEM, €C/In YCNI0BHUE JIOXKHO>

Hy uro? Dt0 BaMm He 2 ¢ 3 cknaxubiBarh! JlaHHBII onepaTop MO3BOJSAET HaM BBITION-
HHUTh / MJIK HE BBIMOJIHUTH KAKOH-TO y4aCTOK NMPOrpaMMbl HEOTPAaHUYEHHOM TH-
HbI (Ha30BEM 3TO §JIOK) B 3aBUCUMOCTH OT 3HAYEHHs! IOTHUECKOTO BBIPa)KEHHS.

Kak Bbl, HagetoCb, 3HaeTe, NOrMYecKoe BbipaKeHNe MOXET BbiTb TONbKO
True (UCTUHA)UNK False (NOXb).




Hanpumep, 2=2 310 npyMep UCTHHHOTO BbIpaXKeHHs, a 2>3 — j1o)kxHOoro. Bot Tons-
KO ONepaTrop = yxke 3aHAT (3To onepamop npuceausarus). Ilostomy oneparop
CpaBHEHUs "paBHO" BBINIAIUT KaK ==

>>>print (2==2)
True

>>>print (2>3)
False

A BOT omepatop "He paBHO" BBIIIAAUT U3YMHUTENbHO (3TO KaK Obl #, €CJIH KTO HE
noranancx):'l

>>>print (2!'=3)
True

anBelIy BECh CITUCOK l'lpOCTei"l].l.[HX JIOTUYECKHX OIIEpaToOpOB:

¢ <= — MCHbIIE HJIH PABHO
e >= — 0oJbllEe WIH paBHO

e > —Oonblle

e < — MeEHblIE
¢ == — paBHO
e != — He paBHO

e in - mpoBepseT, BXOAHUT JIM 3JEMEHT B MOC/IEA0OBATENIbHOCTD (B MEPEBOE C
aHnIHHCKOro o3Hayaet "B")

3710 mpocreiige oneparopbi? A 4To, OBIBAIOT U CAOXKHEHILME?

[a, opiBaroT... U 06pa3yloT OHM ax< LieNbIi pa3fesl MaTeMaTHKH — alredpy Joru-
kd, uau byneBy® anrebpy. Ho 3Tum s Bac nonyrat HEMHOrO No3xe.

Bnok — smo noboe konuyecmeo ntobbix onepamopos, 8bi0ensiemMbix

00uHaKko8bIM (06b14HO 4) Yucriom npobenos.

1 Ixopax bynb — anrnuitckui mateMmatnk 1 normk. OfMH U3 OCHOBaTe/IeN MaTeMaTUYECKOI TOTUKM



Oto BaxHewui dnemeHT [lurona! B IlutoHe umeHHO mpobenbl (oqMHaKOBOE
4YHCII0!) BBIAENAIOT GIOKH, YTO MO3BOJIAET, MEXAY NPOUUM, CAENATh IPOrpaMMy
yno6ounTaeMoi U kpacuBoi. KoHell 6;10ka — MHCTPYKIMS, Nepe] KOTOPbIA CTOUT
MEHbILIEe YHUCIIO Mpo6esoB.

Hy a teneps coctaBuM nepBylo MporpaMMy C BETBJICHUEM (s Jaxke He Oyny Bam
noackaspiBare: B cpene IDLE Haxmure Ctrl+N u HaGeiite OykBbl, YTO HalMCaHbI
BHH3Y):

AO0=int (input(" BBeauTe umcyio: "))
if A0 > 5:

print (' Gonewe')
else:

print (' mMenbmwe')

HanomuHato, uto else o3Hayaer "MHaue" — U3BUHUTE, BCE BpeMs 3a0bIBalo, UTO,
MOXXET OBITh, HE BCE 3HAIOT aHITIHACKUMA.

BBeném umncino 6ossiue 5 — KOMIBIOTEP BhIBEAET "OoublIe", MEHBILE S — IOTYYHUM
"Menbue". O6parure BHUMaHKe, 4To 00a oneparopa print CIBHHYTHI Ha paB-
Hoe(!) uncio nmpobenos. 1o — BaxkHeHIUA MoMeHT B [IuToHe:

Casur coobuaet MuToHy 0 Hayane 6noka komaHa, nayLwmx nocne ABoeTo-

yus. MicuesaeT cABUM — 3HAYUT BNOK 3aKOHYEH.

A Tenepb YCIIOXHUM Iporpammy. byznem nposepsTh, NONaJo JIM BBOAUMOE YHCIIO
Mexay ynciaamu 5 1 10; Tak kak [TUTOH, B cHiTy CBOEH MATKOCTH M TEPIIUMOCTH K
NpUYyaaM MPOrpaMMHCTOB, pa3pelliaeT YKa3blBaTh HECKOJIBKO YCIOBHI cpa3y, TO
NIpOrpaMMy MOXKHO 3alUCaTh TaK:

AO0=int (input('sBBegure uucno: '))
if 5 <= A0 <= 10 :
print ('nonaym B SamaHHEss mHTepBan or 5 mo 10')
else:
if A0 > 10:
print ('Gonewe')
else:
print ('mMeHBWe')



Kak Buaure, BeipaxkeHne 5 <= A0 <= 10 [IWTOH BOCHPHHHUMAET CIIOKOWHO
(ckaxxy BaM IO CEKpETY — BO MHOTHX APYIHX A3bIKaX NPOrpaMMHpPOBaHUs Takas
KOHCTPYKLHS HEMBICIIMMA).

O6paTuTe BHUMaHWe — BblaeneHne 6nokos npobenamu ynyywaet yuta-

6enbHOCTb NporpamMmsl.

YnpaxHeHue 5.1
OnpepenuTe, YTO BbIBACT NPOrpaMMma:

print (2==3)
print (0.001<0.001)

A Tenepsb:

Logic=True
print (Logic)

A Tenepb noxutpee:

Lll2a=(2>3)
print (Lll2a)

Bce mkonbHHKH MHpa Y»acHO CTPaJaroT OT KBaJpaTHbIX ypaBHeHuid. Hy, He ot
CaMHUX YpaBHEHHH, a OT PEUIEHUS 3THX CaMbIX ypaBHEHHH. CHOMT LIKOJBHHMK Ha
KOHTPOJIBHOM, peulaer ypaBHeHHe... Ho — "He pemaercs 3amadka — xotThb yOeit!
Hymaii, tymai ronosa nockopeit!.."2.

YnpaxHeHue 5.2

WkonbHukKM U B3pocnbie!l laBaitTe cozgaaum nporpammy Ans
peleHnn KBaapaTHOro ypasHeHus!

MNporpamma nony4aer Ha BxoA Ko3cduruneHTbl KBagpaTHOro
yPaBHEHUA U BbLIBOAUT Ha IKpaH HaWAeHHbIe KOPHU UNn
"YpaBHeHUe He UMeeT KOpHel!" B 3aBUCUMOCTHU OT 3HAYEHUA
ANCKPUMUHAHTA.

‘ U3 yynecHoro cTuxoTBopenne Maputbl Boponnukoi




[a, Hano BaM cka3ark, 4yTO oneparop else He Bcerna obs3arened! OueHb 4acTo
OBIBAaET, YTO HAZO YTO-TO CAENATh, €CJH YCJIIOBUE BBHIMOJHEHO, 2 €CJIH HE BHINOJ-
HEHO — HUYEro He AeJarh (Hy, HalpuMep, eClIM CEroHs MoHeAeNbHHUK, TO HayaTh
HOBYIO XH3Hb, @ €CJIH HET, TO )KUBEM M0-CTApOMY...).

Jasaiite co3gaauM nporpamMmy co CTpaHHbIM Ha3BaHueM "He mob6nio nynu". B
COOTBETCTBUH C Ha3BaHHEM OHa BBIYEPKUBAET B ABYy3HAYHOM 4HcIie O U BHIBOIUT
HOJy4eHHbIH pe3ynsTar. Ecnu HeT Hynei — 4Mcino ocTaércs LeibiM U HEBpEIU-
MbIM. B IluToHe nporpaMMa nonydaercss O4€Hb NPOCTOM:

z=int (input ('BBegurTe ABY3HAa4YHOEe uMcio: '))
if z%10==0:

=z//10
print (z)

IIporpaMMma nmpHHHMAaET BBEAEHHOE YHCIIO, M TIPOBEPAET OCTATOK OT JAEIECHHUA ITO-
ro yucaa Ha 10. ¥V yucna 99 310T OCTaTOK paBeH 9, NO3ITOMY HHYEro He Aesaem
Y BBIBOAMM 99; a BOT ecnu BBecTH 90 — OCTAaTOK OT A€eHHUs cOCTaBUT 0, MbI M0-
JienuM 370 yMcino Ha 10 u BeiBoauM 9 (ynamuu 0!).

YnpaxHeHue 5.3

Hanuwwute nporpammy, 3anpalwunBaioLLylo y Nofib3oBaTenn uenoe
YUCNO U BbLIBOAALLYIO HAa 3KpaH MHOpMaLUIO O TOM, ABNAETCS
BBeAEHHOE YUCNO YETHLIM UNN HEYETHBLIM.

A Teneps — 3agaua noxutpee. HanumeM nporpammy, B KOTOpYO Bbl BBOAHTE H-
aMmeTp... Hy, CKaxeM, noamunHuka. Ecnin auamerp menbiie 10 MHIUIMMETpPOB,
neyataeM "BPAK!" (moamwunHMK npocTo He Haje3eT Ha ock), MeHblie 10,02 Mui-
JauMeTpa — nepsbii copt, ot 10,02 no 10,04 mynMmeTpa — BTopo# copt, 6oubie
10,04 — onsate-Taku "Bpak!" — mogmmnHuk Gonraercs Ha ocH... [Iporpamma
BBIIVISIANT MPUMEPHO TaK:

x=float (input ("Beeaure nuamerp gmeranmu: "))
if x<10.0 :
print ("BPAK!")




else:

if x<=10.02:
print ("1 copr")
else:
if x<=10.04:
print ("2 copT")
else:

print ("BPAK!")

Kak Bunute, oueHb 4acto nociie else wuaér cnenywowui i£. 310 u B caMoM
JeJie O4YEHb YacToe sABJIEHUE B Tporpammax, 1 cosaaresnu [lutoHa Ha 310 oTpearu-
posaiii, BBeas oneparop elif, oObeNMHUBIINIA KOHCTPYKIIMM else : if B
cmuy[kpmwmmmnpmpammxnmum&waelifvi

x=float (input ("BeBeguTre nmameTrp perammu: "))
if x<10.0:
print ("BPAK!")
elif x<=10.02:
print ("1 copT")
elif x<=10.04:
print ("2 copr")
else:
print ("BPAK!")

[Iporpamma crana kopoue, a, NaBHOE — yA0004YHUTaEMOH.

YnpaxHeHnue 5.4

CyulecTByeT MHOXECTBO AOCTAaTOYHO 3aHYAHbLIX 3aaad, rae
npoAenbiBaeTCAA MHOXECTBO OAHOTUMNHbLIX U CKYYHbIX 4eNCTBUN
(npumep — 6yxrantepckue 3apaum). Bor naBanTte n pewnum
AOBONbLHO 3aHYAHYIO 3aAayvy NO pacyéTy aHA Heaenu 2023 roaa
no KonuyecTBy AHEW, NpoleawnX ¢ Havyana roaa. HayanbHble
ycnoBus: 1 auBapa 2023 npMwnocb Ha BockpeceHbe. KoHeyHble
yCNoBUWA: NONY4UB OT NONb30BaTeNA YMCNO AHEW, NpoLweaWnxX
C Hayana roaa, neyataeM pacuyéTHbIM AeHb Heaenu (BOT 3a4eCb
onepartop elif oueHb faxe NnpUroanTcs).




YnpaxHeHnue 5.5

Hanuwwure nporpammy, koTopas 3anpawmsaeT y NoNbL3oBaTens,
CKOMNbKO y Hero aeHer (B py6nsax) u BbIBOAUT Ha 3KpPaH HagNUCH,
Hanpumep: "Y Bac 5 pybnen" B npaBunbHon chopme. Mbi Beab
roBopuMm 1 pybns, 2 pybns, 3 pyons, 4 pyons, Ho 5 pybnen, 6
py6nen. A nouemy?

A noTomy, 4YTO B CTapOCNaBAHCKOM fi3blke CyllecTBOBana
dopma ABOMCTBEHHOrO YKUCna, KOTOPaA TaUHCTBEHHbIM 06pa3om
pacnpocTpaHnnach U Ha YMCNuTenbHble TPU U YeTbipe. Tak 4To,
nony4yus Ha BXOA Lenoe Y1ucno, NnporpaMmma AoMmKHa BepHyTb ero
BMecTe C NnpaBunbHou chopmon cnosa pyons.

=5 Oneparop if/lelse no3sonseT B 3aBUCMMOCTH OT 3aA@HHbIX YCNOBUNA
BbINONHATL, UK, HAaobopoT, 06x0ANTL ONpeaenéHHbIe Y4acTku Npo-
rpaMmbl. A ewé ectb onepatop elif — ¢ ero NOMoLbIO MOXHO Npo-

BEPATb AONONMHUTENbHBIE BapuaHTbl OCHOBHOMO YCroBus. M camoe rnasHoe

— 0YeHb 4acTo Beab GblBaET, YTO €CNM YCNOBUE HE BbINOMHEHO, TO MOXHO

HUYero He aenatb. ECnu pak Ha rope He CBUCTHYN — CUAWM Ha... 3...CTyne
POBHO 1 onepartop else He UCMOMNb3yeM.

IToka B onepatopax if / else Mbl IPUMEHAIN NMPOCTEHbKUE JIOTHYECKHE
BeIpakeHHsA. Ho Benb 51 o6ewan, 4o 6bIBatOT U O0Jee CI0KHBIE TOTHYECKHE Bbl-
paxxeHus!

e e e e e il .



I'naBa 6.

JJOT'NYECKHUE BbBIPAYKEHUSA



Bor, nomyctim, Bbl NOMOUIHHK JenyTara 1o ¢gopManu3auuu o0eanHtii — Hy, 4To-
OBl nenyTar He 3a0bIBa UCHONHATH CBOM oOemlaHus (Hy aBTop ¥ daHTact! D10
rae x Takoe O6biBaet?). OTBeyao: "B HEKOTOpOM LapcTBe, B HEKOTOPOM rocyaap-
CTBe, XXHUJI Ja ObUT JeNyTaT, MHOTAA 3a0bIBAIOIIKI BBIMOIHATH CBOM OOCIaHus...",
3anuchiBaeM anropuTM:

if (Buepa Omu1 ueTBepr) :
if (ruepa 6mn moxAOB) :
print ('mpucTynaw k BHIIONHeHMIO oGemaHyni')

Kak Buaure, 114 BBINOTHEHU OO€IaHUI HA/10, YTOOBI OMHOBPEMEHHO 2 COOBITUS
OBLITM HCTHHHBL: U 4eTBepT, U A0Kb. B [TuToHe coro3 "u" HOCHT ropaoe ums "no-
CHYECKMIi omieparop” u nmuiiercs kak and (M COBCEM YK MO-yMHOMY UMEHYETCS
"KOHBIOHKLMA" U Ha A3bIKE MAaTEMAaTHKH 0003HayaeTcs A).

OcrtaBHM JenyTara B [0OKOE, a U MPHUMEpa HalUIlIEM MporpaMMmy, KoTopas oT-
kpbiBaeT nepen Jxemcom bonnom (koropsii arent 007)* sce asepu:

Name=input ('UmMsa: ')
Surname=input ('®ammnns: ')
Number = input('NM ymocToBepenuss arenra:')
(6.1)
if Name='Dwetimc' and Surname—'Bonn' and Number= '007':
print ('Bce mBepu OTKPHTH ')
else:
print ('Xomsr TyT BCsiIKME...')

1 Ixeitmc BoHp - rnaBHbII MepcoHaX poMaHoB 6puTaHckoro mucarens SiHa ®nemunra u GpunbmoB,
CHATBIX 1O HUM, — areHT MU-6, Takxke U3BeCTHbIN Kak "areut 007"



Tak, s 4yTh He 3a0bL1, uTO J>keMC BOHJ aHTJIMYaHUH W MO OLIHOKE MOXET
HabpaTe cBOE UMs-HaMUIIHIO M0-aHIIMHCKH.

[Mpunércs MOAEPHU3UPOBATH IPOTPaAMMY':

TXT='XomsaT TYyT BCHsKMe...'
Name=input ('Ums: ')
if Name=='JllxemmMc' or Name=='James':
Surname=input ('®ammns: ')
(6.2)
if Surname=='BoHn' or Surname=='Bond':
Number = input('NM ymocroBepenmss arenra: ')
if Number=='007":

TXT='Bce nBep OTKPHTH'
print (TXT)

3aecb NpUMeHsieTcs Opyron NOrMYECKWii onepatop — or (B Nepesoae C aH-

rAUACKOro — "Unn" 1 ropao UMeHyeTcs "AN3bIOHKUUS", Ha A3blke MaTeMaTuke
obo3Havaetcs V).

A Tenepb ABEpH OTKpPbIBaIOTCs, €ciM BBeCTH "[Dxeiimc" nau "James" u "bona"
iy "Bond".

Nornyeckne onepaTopbl MOXHO HaBeLWWBATL APYT Ha Apyra (TyT raBHoe —

He 3anyTaTtbcs!):

Name=input ('Ums: ')
Surname=input ('®ammunus: ')
Number = input('M ymocroBepeHuss areHTa:')

(6.3)
if Number='007' and (Name—'Iwetmc' or Name—'James') and
(Surname=='BoHg' or Surname=='Bond'):
print ('Bce nBepM OTKPHTH ')
else:

print ('Xomsr TyT BOHmOH BCsIKMe...')



MHe 6Goblue HpaBUTCS BapHaHT NporpaMMsl 6.2 kak 6oJsiee MOHATHBIA U 3aKpBbl-
BAaIOWIMH JIBEpH nepel BceMH noanenkamu nox Jxeiimca bonaa npu Maneinien
ownbke BO BBOAE.

YnpaxHenue 6.1

A Tenepb HanuwKUTe NPOrpaMmmy, KOTopas NponyckaeT B
CKa304HbIN MUP ToNbko Unbio Mypomua, lo6pbiHio HukuTnya
vnu Anéuwy Nonosu4ya. CHavyana cnpawusaem aMunuio n
KNNYKY, 2 NOTOM peluaeM — NyckaTb UNU HeT.

[aBaiite caenaem tabnuiy 3HaueHHH oneparopoB or 4 and.

Jlornyeckune 3HayeHus True u False 4acTo Ans ynpouweHna 3aMeHAIoT Ha

1 1 0 cCOOTBETCTBEHHO.

Tak 4To HanMILIeM BOT TaKyro nporpamy

T=1

F=0

print ('0 or 0 =' ,F or F)
print ('0 or 1 =',F or T)
print ('l or 0 =',T or F)
print ('l or 1 =',T or T)
print ('0 and 0 =',F and F)
print ('0 and 1 =',F and T)
print ('l and 0 =',T and F)
print ('l and 1 =',T and T)

print ('not 1 =',6not T)
print ('not 0 =',6 not F)

A 4TO 3a CTpaHHBIE NOCIEAHHE 2 CTPOYKH?



A 370 ewé oaunH noruyeckun onepatop not (B nepesoae — "HeT", U B maTe-
maTuke 0603Ha4YaETCA HECKONBKO CTPAHHO: V), KOTOPLIN NPOCTO NHBEPTUPY-

eT (nepesopa4MBaeT) normyeckoe sHavyeHue, aenas U3 True — False, a u3
False - True (NPAMO kak HEKOTOPbIE NOMUTUKK!).

Ha skpane:

Oor0=0
Oorl=1
lTor0=1
lTorl=1
0and0=0
0Oand1=0
1and0=0
land1=1
not 1 = False
not 0 = True

(TIuton vHoraa mytaer 1 ¢ True, a0 c False...) DTy Tabnuuy cienyer pac-
neyaraThb, TOBECHTh Ha KyXHE M BBIyYHUTh HaU3yCTh — 3TH JAaHHBIE HaM ellI€ Npu-
rogsTcs.

YnpaxHeHue 6.2

Y10 MbI yBUAMUM Ha 3KpaHe nocne BbINONHEHURA 3TOM NPOrpaMMbl:

print (2>3 and 1<=4)
print (2>3 or 1<=4)

A Teneps:

a=2<3

print (not a)
b=a and True
print (b)
c=2>3

=a or b and ¢
print (e)




A TENEpPh JaBaTe CaMH HamuileM HECJIOKHYIO MpOrpamMMmy, paclyTbhiBarollyro
XHTPBIC JIOTHYECKHE KOMOHWHAI[UH.

YnpaxHeHue 6.3

CocraBbTe Ta6nm4y UCTUHHOCTU ANA O4Y€Hb-04YeHb 3anyTaHHoﬁ
nornyeckon onepauum, 3anUCaHHOW MaTeMaTU4eCKUM A3bIKOM:

XAYVaXAY
Takum o6pa3om, 3gechb rnaBHoe NpPaBuribHO 3anucaTb 310

norn4yeckoe BblpaxeHune B o603HavyeHunax MuToHa, a octanbHoe
nporpamMmmMma caenaet cama.

[TomMHHUTE, MBI C BaMH NPOBEPSIIH, MONAAAET JIH BBEAEHHOE C KJIaBHATYpbl UMCIIO
B npoMexyTok [5;10]?

3amyTaeM 3ajady.

YnpaxHeHue 6.4

BBoaum c knasuatypsbl 2 yucna. Kaxaoe us atux umcen
[ONXHO 6bITb NN60 MeHbLe 5, nu6o 6onbwe 10. Ecnu ycnosue
BbINONHAETCA, NneyaTaem "yucna noaxoanT"”, He BbINONHAETCH —
"yucna He nogxoQaT".

Bonpoc 13 3ana: "A ecnu noaxoauT TONbLKO OQHO YKUCno?".
OTnuyHbIN Bonpoc! YT1o X, Mbl "Xopolwunx nepcneKkTusB HUKOraa He
cynpotus?" — neyataem "noaxoauT Tonbko 1 yucno".

Mexay npouuM, ITMTOH N03BOMsAET BHIMOMHATL HajA JOrHYECKMMHU 3HAYEHUAMH
u 6onee xutpsle onepaunn! OH yMeeT CpaBHHUBATh JJOrHYECKHE BbIPAXKEHHUS, HC-
X0Jis U3 MoCTyNara "nmpaeaa Oonplie, 4eM JIOKb' .

3anuieM MporpamMMKy:

2 Crpouka 13 BeMKO/ENTHOM 1 cMeLHOi1 MoaMbl J1. Gunarosa "TIpo PenoTta-cTpenbita, yranoro Monoaua”

®




T=True
F=False
print ('False <= False =',F <= F)

Ila, 3/1€Ch OIIeparo <=, KaK HU CTpaHHO, caMoe€ 06quH0e CpaBHCHHUC "MeHb[ﬂe
> s
HIIK paBHO":/]

print ('False <= True =', F <= T)
print ('True <= False =',6T <= F)
print ('True <= True =',T <= T)

Yuraem Ha 3KpaHe:1

False<= False = True
False <= True = True
True <= False = False
True<= True = True

370 MbI cocTasunu Tabnuuy NCTUHHOCTM XUTPOWN NOrMYECKOW onepaummn nog
Ha3BaHneMm "Mimnnukauus” (MatemaTnyeckoe o603HaveHne — — (CTpenoyka

BNpaso), a B [uToHe o603HavaeTcs kak bbl cTpenoykon Bneso <=)!

C nomoubto [TuToHa oyeHp ynoOHO pelarb AOBOJBHO 3aT€HIMBBIE JIOTHYECKHE
ypaBHEHMs1, HaNIpUMep, BOT TaKHE MPOCTEHbKHE:

YnpaxHenue 6.5

Lnsa kakoro uenoro sHa4eHUA X UCTUHHO BbiCKa3blBaHUe:

7 ((X>2) — (X>3))?

3agauka npoule Hekyaa? MoxHoO U 6€3 NporpaMMsl peLIUTE?

XOpOIHO, BOT 3aJ1a4a MOCJIOXKHEE!



YnpaxHeHue 6.6
HanTu Bce LenoYncneHHble pelleHUs YypaBHOHURA

((X<25) — (X<23)) A ((X<22) —(X>21))

13 oTpe3ka [20,24].

A Teneps ewé noxmpee:ﬁl

YnpaxHeHue 6.7

Ansa kaknx uenbix Yncen u3 nHtepsana (40;60) uctuHHo
noruyeckoe ycnosme:

=((X kpaTHO 5) — (X KkpaTHo 25))?

WHTepBan (40;60), mexxay npounM, yaobHee 3anucbiBaTb Tak:
140;60[.

I|I"° OveHb NoneaHsbl onepatopkl and 1 or, NO3BONKIOLWEee NPoBepATh

OAHOBPEMEHHOCTb BbiNONHEHNSA/HEBLINONHEHUS NOrMYecknx ycno-
BUi. Hy 1 KOHEYHO, ecTb eLwé onepaTop OTpUUAaHUA Not, KOTOPbLIN

BCE OTpuuUaeT — NPsIMO kak HekoTopble rpaxaaHe sospacra N, rae (N <7 or
N> 70).

Hy uto, Bce onepauuu usyuennt? Het, uto Bbl! OcTanuch, MOXXHO CKa3aTh, OIHH
U3 CaMbIX [IaBHbIX MOHATHH B MPOrpaMMHPOBAaHHH — UMKJIBI.



I'nasa 7.

IIUKJIbI



OudeHpb 4acTo KaKyl-TO 4aCTbh NporpaMMsl HaJO BBINOJIHUTh HEOAHOKPATHO.

Hanpumep, y Hac ecTb cnucok u3 107 112 yenoBek U Ham Hago HaUTU B HEM
Kakoro-Hubyab Arsasosckoro. Torga HaMm Halo HanucaTb NPOrpaMMKy Ans
rnouvcka onpeaenéxHon pamunum v 3anyctute e€ scero-to 107 112 pas,
CBepss Kaxaylo B3aTyo U3 cnucka amunuio ¢ pamunuen "AnBasosckui”.
Takasn onepauus 1 HasbiBaetcst LIUKITOM. A Bbirnagut uukn Tak (for —

"nnﬂ", in - "B"):

for <nepeMeHHas > in <nocnegoBaTenbHOCTb >:
<Teno uukna>

Hy, ¢ nepeMeHHO# BCE CHO — 3TO OObIYHAsA MepeMEHHas, KOTopas Mo OJHOMY
NpUHUMAET 3HAUYCHUS U3 HOC1e008aMENbHOCTU.

MocnedoeamenbHocmb — 3mo Habop byke u/unu Jucen ¢ onpedenéHHbIM

rnopsdkom cnedoeaHus.

To ects (1,2,3) — 3TO 0AHA MOCIEAOBATENBLHOCTS, a (2,3,1) — mpyras.



Teno yukna — amo nwboe Konu4ecmeao ornepamopos, Komopsbkle 8bINOosIHA-
romcsa npu Kaxx0oM waze yukna u ebidensromcs pasHbIM Yucriom npo6enoe

(pexkomeHdyemcsi 4 npobena).

Kcraru, IDLE aBromMaTtnueckH BcTaBHT 4 npo0esia nociie Toro, kak Bbl HabepéTe
JIBOETOYHE — INIABHEHIIMMA, XOTA U HE3aMETHBIH JIEeMEHT LMKa!

3anumuTe U 3aMmyCcTHTE NPOCTEHBKYIO MPOrpaMMKy (IIOMHHM Npo aBoeToque! A
npo6ensl nocne asoerounst IDLE BcraBut cam):

for dgtl0 in (1,3,7.2,'Fa',13):
print (dgtlo0)

Ha skpane ysuanm:

o

3
7.2
Fa
13

Kak BHIAHUTE, NOCJICAOBATCIBHOCTD HE 00s13aTeIbHO J0JXKHA COCTOATH M3 YHUCCII.

Tem He MeHee, B GONBUIMHCTBE CIy4aeB MepeMEHHas UMKIIA NPUHUMAET YUCIIO-
Bbl€ 3HAUEHHSA C PaBHBIM LIATOM, TO €CTh MPOOEraeT nocjef0BaTeIbHOCTh THIA
takoii (0, 1, 2, ..., 99, 100).

Kak 3anucars Takyto nocienoBarenbHOCcTh? BoT Tak npsiMo, B ckoOkax nepeuuc-
JIMTB Bce yrcna? A eciiM UX MUJUTMOH? 2 Mecsua 3anuchkiBaTh Oynem? Bor yx HeT
— JIeHb — JIBUrarenb nporpeccall

[na aTon uenn ectb NpocTeHbkasa (PyHKUNA range ("psSA" NO-aHIMUACKK).
C eé nomowbio nocnegosatensHocts (0, 1, 2, ..., 99, 100) 3anucbiBaetcst

OvYeHb NPOCTo — range (101) ! Mepebop uncen B pyHKUMN range 3aKaH-
YynBaeTCs nepen YNCMNOM, yKasaHHbIM B Ckobkax.

1 BoT y>x Hukoraa 6bl He OLyMas, YTO aBTOP 3TOi CEHTEHLMMU - N103T AHApeit BosHecenckmii!
’ “Jlenb - IBUTaTE/Ib MPOrpecca’ — 3TO CTPOUKA U3 er0 CTUXOTBOpeHUs "JleHp”



A ecjd Takas ke I0CJIe10BaTe/IbHOCTh HaYuHaeTcs ¢ 17
Iloxxanyiicta — range (1, 101).
A s nmocnenoBarenbHocTH (3, 5,7, ..., 30, 33)?

Hanpumep, Bot Tak: range (3, 34, 2).3Hauut, popMar pyHkuHMH range

TaKoOM: '1

range ([ wrawano, ] xonen [ ,mar ])

B kBazpaTHbIX CKOOKaX yKa3aHbl HeoOs3aTe/IbHbIE MapaMCTpbl.

Obs3arenbHO YKa3blBaTb TONbKO NapaMeTp KoHey, B 3TOM cny4ae napa-

MeTp Hayano paseH 0.

[Touemy 0, a He 1, Kak y BceX HOPMaJIbHBIX JIIO/ACH?

Heno B ToM, yto Ha ITuToHe paboTalOT B OCHOBHOM MaTe€MaTMKU M Nporpam-
MHCTBI, @ 3TO HE COBCEM HOPMAaJIbHbIE JIIOAU. Y HUX CUET HAYMHACTCA C HYJIA —
BCITIOMHHTE BBIBOA B KOHLE YMpPaXHeHNA 4.2.

U Hymepauus 3HavyeHun B nocnegosatensHOCTaX B MMTOHe HavnHaeTcs ¢

0, n yHKUMS range "3aTodeHa" UMEHHO Nog 3TO, W, YTOOLI NpobexaTs Bce
aneMeHTbl B nocnegosatensHoctu (0, 1, 2, 3, 4) Hapo 3anucaTb range (5) .

OnsATb-Taku, noyemy He range (4) ? [lotomy, 4To 3HaYEHUE KolHey HE BKIKOUA-
€TCs B CO3/JaBaeMYI0 MOCJeI0BaATENbHOCTh, YTO ONATh-TAKH CBA3AHO C HyMepalld-
el mocaenoBaTeNnbHOCTER — Tak ynoOHee.

Hanpumep, eciu B 10c1e10BaTeNbHOCTH 5 2IEMEHTOB, T0, 4TOObI 11EpedpaTh BCE
— NMUIEM NpocTo range (5):

for i in range(5):
print (2%*i)

A Ha 3KpaHe BUAUM GparMeHT Tabnuilbl YMHOXKEHHS Ha 2 — nepBble 5 CTpoYek:

L



oo~ N O

Bort ewé npumep:

for T_T in range (-3,2):
print (T_T, end=',6 ')

Ha skpaHe MBI yBUOUM:
-3,-2,-1,0,1,

Tyt BCE MpocTo, KpoMe cTpaHHOro napamerpa end=. Yrto 3a 3Bepp Takoi?

MNapameTp end= 3agaét CMMBON KOHLA CTPOKW (NO YMONYaHUIO 3TO CUMBON

"\n", koTopbit B Windows aBToMaTtnyecku npespaliaetcs B "\r\n" (nepexopn B
Hayano crneayoLen CTPOKK)).

U ne cnpawrBaiiTe MeHs, IO4YEMY Ul 3TOH MPOCTON OMEpALH UCIOb3YI0TCA 2
CHMBOJIa — [UIf 9TOTO MHE Hajlo Ha4yaTbh OOBSCHEHHE ¢ MpoLuIoro Beka... Her, He
¢ XIX Beka, uro Bbl!.. C KOHLIa ABaAIAaTOro Beka. B 3T He3anaMsTHbIE BpeMeHa
BBIBOJ JIaHHbIX, KaK Bbl IOMHHUTE, IPOMCXOOHUI C MOMOILBIO NEKTPUYECKUX IMH-
IIYIUX MalIMHOK, @ B HUX [UIS Mepexoda B Havajo CIEAYIOUIed CTPOKH BBINOIN-
HSUIMCh 2 KOMaH[bl: CHavana KapeTka ¢ OyMaroi mpocTo CIBHranack BHpPaBO 10
ynopa, a 3aTeM Oymara cIBUrajlaCh Ha CTPOKY HHXKeE.

B nanHOM nprMepe ynoOHee BBHIBECTH pe3ylabTaTbl OAHOHW CTPOKOH, MO3TOMY £
nonpocun [TMTOH B KOHLIE BBIBOAA CTABUTH 3anATyo (1 npoben).

A tenepb 06aBUM B 3Ty MPOrPaMMKy eLié Cijb

for t T in range (-3,2):
print (t T, end=', ')
print ('*' * 50)



Jlo6aBieHHBIM OMEpaTopoM 51 XOuy Moa4epkHyTh BbiBoa 50-t0 3B€3noukamu. Ha

3KpaHe:/1

_3 _2 _1 0 ] kkkkkkhkhkkkkhkhkhkhkhkhkhkhkkkhkhkkhkhkkhkkhkhkkkkhkhkhkhkhkhkhkkhhkhikkk
’ ’ » ¥ b

He coBcem 1o, yTo 1 oxupan! B Takux ciaywasx cieayer BCTaBiasATh "MyCTOH"
oneparop print (), KOTOpbI NepeBedéT yKa3aTeib Hadaja Ne4yaTH B Hayaso
Cleayolen CTPOKH:

for t T in range (-3,2):
print (t_T, end=',6 ')
print ()

print ('*'*50)

Ha uto 61 Oynews aenars! Teneps Ha skpaHe:

Fkkkkkkhkkhkkhkkhkhkhkhkhkkhkkhkhkhkhkhkkhkhkhkhkhhkhkihkhhkhhkhkkhkhkik

Bot Bam mpumep Toro, kak [IuToH onpenenser koHel LIMKIA — y Hac print ()
nomaJ B TeJO LMKIA, TaK Kak rnepel HUM cTouT 4 npobena, v [InTon nocnyuiHo
NepeCKOYHII Ha HOBYIO CTPOUKY 5 pas.

Ynanum npoOensl nepen print () :/1

for t T in range (-3,4):
print (t_T, end=', ')

print()

print ('*' * 50)



Hy HakoHeU-TO:

-3,-2,-1,0,1,

dhkkkkkkhkhkhkhkhkkhkhkkhkkkkkhkhkhkkkhkkhkhkkkhkhkhkhkkhkkhkkkhkhkkikkkk
U ewé npumep:

for i in range (40,10,-5):
print (i, end='+"')

lla, 1ar MoXet ObITb U OTpHLlaTCIIbHLIM!

Ha skpane mbl ysmmm:y

40+35+30+25+20+15+

YnpaxHeHue 7.1

Ha ocHoBe npeabiaywero 3agaHna HanuwnTe NnporpaMmmky,
KOTOpasa BbiBOAUT HA 3KPaH 3anucCb:

13+20+27+34+41+48+55 =

a nocne 3Haka paBeHCTBa nNocTtaBbTe, YeMy paBHa 3Ta CyMMma...

[TocnenoBarensHOCTH B [IMTOHE MOIr'yT HME€Tb COBCPLICHHO H3yMl/lTeHLHLIﬁ BH/,
THNa TaKOFOZ]

Word="'Kams'
for j in Word:
print (j*2, end='")

Pesynbrar:

KKaatTasa




To ects IlutoH nepemeHHyio Word, comepxxamyyro cioBo Kars, BocnpuHsn
TOXE KaK MOCJeq0BaTeIbHOCTh (!), COBEPLIEHHO CIIOKOHHO YMHOXMI KaXKAYIO
OykBy Ha 2 (TO €cTb MPOCTO YIBOMJ) U BbIBEJ pe3yabTaT Ha neuyats. Hanuwmure
print (j*3) — npou3oha€t yrpocHue OyKB.

L[aBaﬁTe HCMHOT'O nepenox:—xéM, BBIITOJIHKMB NPOCTHIC ynpaxﬂ-leHml:]

YnpaxHeHue 7.2

Aanbl 2 nocnepgosarenbHocty (0, 4,7,2,1,19,6) n (18,1, 9, 3, 4).
Hapo HanTu coBnagatouwme 3nieMeHTbl U BbIBECTU UX HA 3KPaH,
pasgenus npob6enom.

YnpaxHenue 7.3

Hanuwwute nporpammy, koTopasa u3 3agaHHoro maccusa (-2, 5, 8,-4,
-6, -11) BbIBOAUT MOAYNWN 3HAYEHUN INEMEHTOB.

Mepenoém k bonee xMTpPoMy BUAY UUKNA — YUKAY C yC/I08UEM, UMW UUKNY

while (while no-aHrnuiicku "noka" (He B cMbicne "Ao cBuaaHus", a B CMbIC-
ne "po Tex nop, noka")).

Onpenenﬂel‘cn 3TOT LHMKJI TAK:

while < normueckoe BHpaxXeHue >:
< Teno umkna >

Teno uMKIa BBINOMHAETCA 10 TEX NOP, M0KA 102UYecKoe 8blpadiceHue UCTHHHO, TO
€CTb paBHO Jorudeckomy True. [Ipome nokasars Ha npuMepe:

N=1

while N<=10:
print (N, end="*")
N=N+1




Pesynbrar ouesnaen: 1*2*3*4*5*6*7*8*9*10*. Kak tonsko N poctur 11,
NporpamMma npepBajach M TeNO LKKIA He BBITOIHUIOCh — TyT BCE POCTO.

A BOT YTO CTyYHTCsl, €CJIM MBI 3a0yzieM npo npobensl B N=N+17

N=1
while N<=10:

print (N, end="*")
N=N+1

B pesynbrare [TuToH Oyaer BHIBOAUTH OECKOHEYHYIO MOCJIEAOBATENLHOCTD €11~
HuIL — Beab N Bcerna Oynet paBeH 1, M BbIxoa U3 LMKIa He ciyuurcs! Bor ato
¥ €CTb OCHOBHasi TPYIHOCTH IMKJA while — Hao ciaeauThb, YTOOBI YCIOBHE BbI-
X0/a U3 LHKJIA BBIMOMHAIOCH XOTs Obl MHOrAa! Utoonl ocTaHOBUTH [IMTOH, HaXKU-
maem Ctrl+C (B anrnuiickoii packmanake!).

Hy BoT, Teneps noMAyT 3aAauu NOCIOXKHEE.

YnpaxHeHue 7.4

YTo HanevaTaeT nporpamMma?

s =0

n=1

while s < 100:
s =s + 20
n=n%*3

print(n)

YnpaxHeHue 7.5

Co3panTe nporpammy, KoTopasi 3anpawmuBaeT y Nnonb3oBaTensn
naponb. Ecnu naponb ownb0o4HbINA, TO NeyaTaeT "HeBepHbLIN
napons" un BHOBb 3anpawmusaet ero. Ecnv naponb BepHbIn —
nevartaeT "Bxop paspewén” n 3aBepwaet nporpammy. Yro? Kakon
naponb? Hy, aonyctum, 123.




HNuorna O6p1BaeT HY>KHO BHYTPH LIMKJIa IIPOMYCTUTD KaKyrO-1H00 onepauuio, 6o
pe3ko npepBarb uuki1. HemHoro HenonstHo? [lpuBeay npumep:

N=0
while True:
N+=2
if N==6:
continue
if N==20:
break
print (N, end=' ')
print ('\n I'll be back')

Pa36epém nporpammy. CHayana nepeMeHHoH N npucBouM 3HadeHue 0. 3atem 3a-
nyckaeM OeckoHeuHbld (!) uukia. [la, korna Mbl He 3HaeM, B KAKOH MOMEHT BbI-
NOJIHEHUS LHKJIa CAy4YUTCS OXugaemoe coObITHE (HO Bbl yBEPEHBI — 3TO
BCEHENPEMEHHO CIYYMTCs), MOXKHO 3anyckars LMK]1 while co Bcerma HCTHH-
HbIM ycioBueM. Jlanble Ha KaxkaoMm obopore LHKIa yBeauyuBaeM N Ha 2 U BbI-
BOJMM pe3yabrar Ha neyats. Ho! Ho korma N ctaner paBHBIM 6, CTOUT oneparop
continue (B nepeBoje o3HauyaeT "mpoaomkars"). [IMTOH mocaymIHO mpeiraet
BHOBb B 3aroJIOBOK LIMKJIA, MPOBEpsieT BCErAa MCTUHHOE YCJIOBUE, BHOBb YBENH-
ypBaeT N Ha 2 — a yuc10 6 IpH 3TOM He ObLIO BBIBEJCHO Ha MEYaTh — U Mbl BHOUM
Ha JKpaHe:

2481012141618
I'll be back

Korna N pocturaet 20, MWUTOH BbINONHSAET KOMaHAy break (Bbl NpaBUNbHO
poraganucb — B Bokce eCTb Takas e KoMaHaa — 6perik — n 03HavaeT oHa

"npekpatuTb").

IIpexparuth Tak npekparuth — [TNTOH npekpaluaeT BLIIONIHEHUE UKIIA U BBHIBO-
mmt ['ll be back. (Bce cmorpenu ¢punbm "Tepmunarop"? Bee?! CtpanHo, 1-To He
CMOTpeJI, HO [I0YeMY-TO 3Hato 3Ty dpa3sy...).



MasneHbKHe HIOAHCBHI K TOCJIEHEMY OIEpPaTopy — YTO 3a \n CTOMT B Hayaje Oec-
cMepTHO# (pa3el LlIBapuenerrepa?

A 3TO CMMBOJI nepeBoa CTPOKM, 1 0 HEM nucan Boluie. S xouy Hanevarars "I'l]
be back" Ha HOBO# CTpoKe, a HEBUIMMBIH yKa3aTeslb TOYKH BbIBOJA CTOUT NocCie
ypcna 18, moMHuTe, yTO O3HaYaeT end='" B oneparope print?

A BTOpOIi HI0AHC — KaK BBIBECTH Ha 9KpaH anocTpod?

A BOT ans atoro B MNuToHe ANs BbiBOAA CTPOKU N NnpeAyCMOTpeHbl CUMBONbI "

(kaBblvku) 1 ' (anocTpod). Bcé oyeHb NpoCTo — HAAo HaneyaraTb anocTpod
— 6epém CTpOKy B KaBbl4KW; HAAO KaBbl4ku — 6epém CTpOKy B anocTpodbi. ..

e e e e e e e e e e e el N N T N N e e e T

YnpaxHeHue 7.6

MepemecTuTe B NnpuBeAEHHOMN BbiWwe nporpamme 1 CTpoky
TaK, YToObl NocneaHUM BbiBeAeHHbIM Yncnom 6bino 20, a
6eccmepTHyto cpa3y I'll be back HaneyaTanTe Ha nio6om apyrom
WHOCTPaHHOM fi3blKe, XXenaTefibHO Ha KUTAaWCKOM UNU SINOHCKOM.

B netcTBe MHEe OY€Hb HPABHUJIOCH pelllaTh MaTeMaThyeckue pebychl, Hy, TO €CTh
3a/1a4M THIMa TaKUX:

T~ BAFOH

*BArOH
COCTAB

3neck pa3HbiM OyKBaM OTBEYaIOT pa3Hble LMdPHl, HAO0 ONpPEAENUTh kakas Ludpa
COOTBETCTBYET Kakoii Oykse.

KoHe4Ho, 311 3a1a41 paHblUe PeIIaauch MyTEM CIIOXKHBIX JIOTHYECKHX paccysKae-
HHUH, a BOT Mbl, BOOPY>KEHHBIE 3HAHUAMH MO MPOrPAMMHPOBAHUIO, PEILIUM TaKYO
3ajauy "B 106". JJonycTum, AaHa 3aj1aya:

OAVH
toaAuH




3neck Bcero 6 pasHblx OykB, TOITOMY HaM NPHAETCS 3aMyCTHTh 6 LIMKIIOB, Mepe-
6uparounx aas Bcex 6yks uudpsl ot 0 10 9. Camble coobpa3uTenbHbIE yXe Ma-
myT pykamu, kpuda: "Het! Ilo 6ykse M moxHo tmit ot 1 go 9! Her, naxe ot 1
1o 1, oit, To ectb npocTo 1!" A moToM Hao cAeIaTh MHOXECTBO MPOBEPOK, YTOOBI
Bce OyKBBI OblIM pa3sHBIMHU LIH(GpaMH. A TOTOM, YK€ B KOHIIE, Ha[I0 M3 MOJyYeH-
HbIX IHGp coOpaTh YKCIa, HAMpUMEp:

OANH=0*1000 + A*100 + N*10 + H

u nposeputs paseHcTBo: OJVH + OJUH = MHOTIO. [Tonyuyunace y MeHs BOT
Takas porpamma: 2

m=1
for o in range(10):
for d in range(10):
for i in range(10):
for n in range(10):
for g in range(10):
if o—=d or =i ar o= ar o=m ar o=3:

continue
if d&=i or d==n or d=m or d=g:
continue
if i=n or i==m or i=g:
continue
if n=—m or n—g:
continue
if m=g:
continue
odin=0*1000+d*100+i*10+n

mnogo=m*10000+n*1000+0*100+g*10+o
if (odintodin) = mnogo:
print (odin,'+',odin, '=',mnogo)

(ObparuTe BHUMaHHE, KaK KPaCUBO H MHTEPECHO NpOrpaMma CMOTPUTCS U3jae-
Ka — KaK KapTHHKa).

3anyCKaeM H MITHOBCHHO MMEEM pPE3YJIbTAT:

6823 + 6823 = 13646



Be3yciioBHO, MPOBEPKY NMEPEMEHHBIX Ha COBMAJEHHE, MOXHO ObUIO cliesiaTh OIHOH,
OYEHb [UIMHHOM CTPOKOIf, HO 3TO 3amyThIBacT KaK HalMCaHWE [POrpaMMbl, TaK U eé
[POBEPKY, €CIIM YTO-TO MOMIET He Tak. [Iporpamma JomkHA OBITH YNTAOENLHOM, BBI-
paxkasicb COBPEMEHHBIHN A3bIKOM!

Hy a teneps, kak 00bI4YHO, TOpa MpoOAENaTh YIpaKHeHHU !

YnpaxHeHue 7.7

3apauum cerogHs HeCnoXHble — HAA0 PeWnuTb NPOCTON YUCNOBOM
pebyc:

nuK

Xnunk
BYBNUK

C ONepaTopoM YMHOXEHUA.
M eweé uncnoson pebyc:

PELLX

ECIM
CUNEH

+

Npuyém Hanbonbwan undpa B cnose "CUNEH" (3To He owmnbo4HOE
HanucaHne XMMUYeCcKoro anemMeHTa "cenenH", a ynpouéHHoe
HanucaHue KpaTKoro npunararenbHoro "cunéH") pasHa 5.

A Tenepb Hactano Bpems paccka3ats Bam BCIO npasay npo uukabl. Panbuie s He
MOT 3TOTrO cesaTh — BBl ObUIM K 3TOMY He TOTOBBI, a ceifuac, HalelCh, Bbl MOXETE
OTO Belaepxkath. [les10 B TOM, YTO CTPYKTYpa ONepaTopoB LIMKIIa CIIOXKHEE, YEM 51 BaM
pacckasblBajl, ¥ BBINIAAUT Taxle

while < normieckoe BhpaxeHmne >:

< Tesyo wma >
else:

<BNoK OnepaTopoB, KOTOpsE 6ymyT BENOJHEHB, €CJi1 B Teje IMKIa
He GRDI BEMIOVNIHEH oneparop break>




HagBaiite HanumeM nporpammy-meuty. Bece marematuku XIX Beka Meutanu o
CO3JaHHUHU MPOrPaMMBbl, BBIYUCIIAIOLICH MPOCThIE YUCIa (TO €CTh YUCIIa, KOTOphle
JIeJIATCS Haleso TOJIbKO Ha 1 U Ha camo cebs).

A B [InToHe Takylo MporpaMMy MOXXET HalMcaTh JII0O0H HaUMHAIOILHIA nporpam-
MHUCT, 3HaKOIKHA oneparop break:

N=100
for Y in range(2, N):
x=Y // 2

while x> 1:
if ¥ % x == 0:
break
x =1
else:
print (Y, end=' ')

OnsaTth ke pa3bepéM nporpamMMmy. byneM HckaTs mpocTeie YUcia B AHana3oHe
ot 2 1o 99 (pa3ymeercs, Bl MoxeTe npucBouth N yucino 1 000 000, notom
He Ccrella MONMTh YaiKy — M TOJBKO TOTAA YBUIETh 3aBEpLUEHHE NPOrpaMMBbl
— NpUBEAEHHBIH B NporpamMme cnoco6 pacyéra MpOCThIX YHCEN AOBOJBHO He-
TOPOIUIMB), M03TOMYy 3afaéM N paBHbiM 100. IlpoBepsieM, neautcs nu yucno
Y Ha x Halelo, HaYHHas C X, PaBHOMY IOJIOBHHE OT Y (Ha 4Kcna, 6onblie Mo-
JIOBHHBI OT Y, AEJTUTHh OECCMBICIEHHO — BCE PaBHO HALIEJIO HE pa3/ieiullb, He
npasaa au?).

JonyctuM, Y pa3saesuics Ha X HaLeENno — 3TO 3HAYMT, 4To y Y HaIéncs je-
JIUTENb, OTIMYHBIA OT 1, No3TOMy Y 4MCIIO COCTaBHOE M onepatopoM break
uukin while npepsiBaercs, H B uukie for OepéM crneaymoulee Y. A BOT eciy,
NoMaJieHbKYy YMEHbIIas X, Mbl JoOpanuce 10 x = 1 — toraa uukia while npe-
peiBaeTcs 6e3 oneparopa break. OT0 03HauaeT, YyTo y yuciaa Y He Halaeno
HUKaKHX JeJUTeNeH, CleJoBaTeIbHO, 3TO YHCIIO IPOCTOE M €ro Halo BbIBECTH
Ha Ineyarb.

Ha, uyTh He 3a6bu1!



B uukne for TOXe MOXHO CTaBUTb onepatop else, u pa60TaeT OH TOYHO Tak-
e, KaK U B uukne while:

for < nepeMeHHas > in < nocnenoBaTEeNBLHOCTH >
< TeyNo umkKkna >

else:

< 610K omepaTopoB, KOTOPHe GYyAYyT BHIIOJHEHH, €CJM B TeJje
uMKyia He OHUl BHIIONHEH oneparop break>

B cBA34 ¢ ’TUM BOT BaM ynpamneﬂne:fl

YnpaxHeHue 7.8

[aBanTe HanuweM HeCIOXHYI0 NPOorpaMMmy, KOTopas B rPOMagHOMN
nocneaoBaTeNnbHOCTU HAXOAUT Kakoro-HubyabL AnBa3os...0M,

3TO A HeMHoro Bnepéa 3abexan...NMycTtb HanaéT uucno 154856

B nocnenoBaTeNnbHOCTU, KOTOpaa HaYMHaeTca ¢ ymcna 101 nc
warom 171 nepebupaeT Bce Yncna Bnnotb Ao 1213270. Ecnu 4umcno
Hawnochb — Nporpamma neyaraer "Cnucok conepxuT yucno 154856",
He HaWNOCb —COOTBETCTBYIOLLYIO 3anuchb. Mo 3aBeplieHnMn paboTbl
nevyaraert, ectecTBeHHo, "Hasta la vista"

Hy a tenepp — BHMMaHHe, cMepTeabHbIil HoMep! 3agaua u3 EI'! o 3toro msl
BCE BpeMsl [eJ1ajli MPOTrpaMMBbl, KOTOpble 00pabaThiBaay HEOOIBIINE MACCUBBI YHCEIL.
[Tpuina nopa 3aHATHCA A€NIOM: HAHTH HYXHBIE YUCIA B OTPOMHBIX MacCHBaXx.

YnpaxHeHue 7.9

Hanaute Bce HaTypanbHble Yucna N, npuHaanexauime oTpesKky
[200 000 000; 400 000 000], koTOpbIe MOXHO NPEeACTaBUTL B BUAe
N =2"-3", rae m — YéTHOe YUCNO, N — HeYETHOE YUCNO.




W. LmMknbl — HamBaxxHelLee NOHATUE B A3blkax NPOrpaMMUpPOBaHUA.
Mo3BoNsAOT NOBTOPATL 3aAaHHbIE AEUCTBUA NOYTU A0 OECKOHEYHO-
ctu. B MuToHe 6biBaloT ABYx BMAOB: UMKNLI for BEINONHAKTCA CTPOro

onpeaenéHHoe KoNM4YecTBo pas, a BOT Umknbl while BbINONHAKTCS, Noka
BbINONHAETCH 3agaHHoe ycnosue. Onepartop continue 3actasnset MUToH

BCE 6pOCUTL M NPOACMKUTL BLIMOSMIHEHWE LMKNA C Ha4Yana, a BOT oneparop
break Tak xe 3actaensieT MMTOH BCE BpocuUTb, HO, HAOBOPOT, BLINTH K3
umkna.

A BoT onepartop else 3actasnseT NMUTOH NnpogensiBaTb kKakne-To 4ONONHU-
TenbHble aena, ecnu Hu pasy He cpabotan onepatop break.

Hy, a Tenepb nmepedném x euié oqJHOMY Ba)XHOMY pasfiely B COBPEMEHHOM
NpOTrpaMMHPOBAHUM — 3TO KOMMEHTapuu!



I'naBa 8.

KOMMEHTAPUU



[la, coBpeMeHHble IpOrpaMMbl HEOOBIKHOBEHHO CIIOXKHBI, [POMO3/IKH, &, [TTABHOE,
HaJ OIHUM MPOEKTOM paboTaeT MHOXECTBO Jtoaei. Kak 0ObsACHUTE APYyruM JIio-
JIIM, 4TO Bbl XOTEJIM CAENATh B MPOrpaMMe U KakuM obpaszom?

Hﬂﬂ 3TOI'0 M CJIYXXAT Komayenmapuu.

Bce, uto naét nocne 3Haka # (No-pycckn aTo Ha3biBaeTCs pewémka, a Ha

APYrvX si3blkax — Xall, wapn, v gaxe, ynacv focnogu, oktotopn), MUToH He
BOCNPMHUMAET KaK NporpamMmHbI Koa BNMOTb 40 HOBOW CTPOKK.

Hanpumep,BOTTakwl
Std Ont += 1 # IHoBaBMyICE HOBHII CTYHEHT

JlomycTuM, OT NpebIAyLEero NPorpaMMKCTa BaM AOCTaNCs BOT TAKOH (QparMeHT.
Yro on nenaer? Kakoit pesynbrar BeIAAET? Y KOro CpocHTh?

cnt=0
for x in range(1,1000):
for y in range(x,1000) :
Z=(X**24+y**2) **(0 .5
if z==int(z):
cnt+=1
if cnt==144:
print (ont, 'tpofixa Ibsparopa:', x,y,int(z))
print(cnt)

L




A BOT TaK yxe JIyyLie 1 HOHHTHeﬁI’l

# paspatoran Meanoe C.C. mor '"Mirpel B MaTeMaTviky' ¢epem ''Kykapeky'
# Mporpama paccurTsBaeT Tpoyky [brparopa,

# T.e. HaxOmAT UEBIE WICNA, YAORJIETEOPSIAIME COOTHOIIEHMIO:

# X**24yhk2=z**2

# B naHHOoM ¢parMenTe HaxomuT Tpoiky N 144

cnt=0 # cueTwm
for x in range(1,1000) : #wpow ot X
for y in range(x,1000) : #wmn ms1 y
Z= (x**2+y**2) **0 .5 Hmermcisiem z
if z=int(z): # npoBepseM z Ha LEJIOYACIIEHHOCTE
cnt+=l # Tpoika HavmeHna'! Cuérwmx +1
if cnt==144:#nawm, Hanpymep, 144-ywo Tpoicy

print (cnt, 'Tpoika [baparopa:',x,y,int(z))
fmevaraem eé

[,-_“l'“ e Kommenmapuu, He nobotocb 3TOro cnoBa — BaxHellwas 4acTb

COBPEMEHHOro NporpamMMmnpoBaHmnsi. KoMMeHTUpyiiTe ceou nporpam-
Mbl, HE HaAenTecb Ha NamsATb — N ByaeT BaM cHacTbe.

Kopoue, kak "caxap npuaaér HenpusTHbIN BKyc kode — ecnu 3a0bITh €ro Tyaa
HOJIOKUTB"!, TAK U1 KOMMEHTApHUH B MPOrpaMMe NPUIAIOT PporpamMme BKYC U apo-
Mar.

O! Konu peus 3aliia o BKyce U LIBETE — CaMOe BpPEMs MOrOBOPUTH O KAacTproje,
B KOTOPOM TrOTOBATCS nporpaMmbl ans ITuroHa, To ecTh y3HaTh, 4TO ewe yMeeT
o0osouka IDLE.

1 3T0 M3 nonbckoro xypHana «[Twekpyi». OnHO BpeMs B HeM NeyaTanuch BOT Takue CMELIHbIE 1
Myapble «Mbicnu mofieit Benukux, cpefiuux u necuka ®acpuka». Haanre B MHTepHeTe - He noxaneere!







I'nasa 9.

OBOJIOYKA IDLE




Mo yynecHoMy coBnageHuto, xoTs o6ostouka IDLE v Ha3BaHa B 4ecTb 0A-
HOro 13 co3gatenen, TeM He MeHee OHa pacliMdpoBLIBaeTCA Kak Integrated
Development and Learning Environment — TO eCTb WUHTErpMpoBaHHas

cpena ans pa3pabotku u obyueHus. Ha camom aene 310 TEKCTOBLIN pe- (
[AKTOP C NOACBETKOW CUHTAKCUCa, aBTO3anoNHEHNEM, YMHbLIM OTCTYNOM U (
apyrummn oyHKuMaMn ans ynobctea HanucaHus koaa Ha Python. (

Br1 Beap 3aMeTund, 4yTo Npu HanucaHuu nporpammsel B IDLE pa3sHblie cnoBa neya-
TAlOTCS Pa3HbIMH LIBETaMH?

e Onepamopot — import, def, while - opanoicessie,
o Dynkyuu —str (), range(), print() — guoremosvie,

o Ha3zeanun nonvzoeamenvckux pyHKyuii ¥ TO, YTO BHIBOJUTCS Ha JKpaH —
CuHue,

o Kommenmapuu — kpachuie (s k€ TOBOPHUIJI, 4TO 3TO CaMOE IIaBHOE B COBpE-
MEHHOM NporpaMMUpoBaHHK? BOT UX M BbIAENWIHN SpUe BCEX),

o Cmpoku — 3enénbie,

e Bce HamM nepemennbie — uépnule.

«Hy uTO %, KynbTypHasi KAPTHHKA B LIEJIOM ITOJTy4aeTcs»’.

1 OprlBOK U3 NMeCHU TuMypa lllaoBa - noaTa, CaTUpUKa, aBTOpa U UCIMTOMTHUTE/IA CBOUX NECEH



CHayasa, KOHEYHO, Bbl 3TOTO Pa3HOLBEThS HE 3aMEYaeTe, HO CO BPEMEHEM 3TO
HayMHAaeT 30POBO NIOMOraTh: HarneyaTanu, Hanpumep, Print — a cnoBo ocraércs
uy€pHbIM. Henopspok!

AXx na, 51 )xe HaOpan Print ¢ 6onboit 6yksbl! Hcnpasnsem Ha print, Bcnbixu-
BaeT QuoneToBas NOACBETKA — MOPATOK!

Nnu Hao60poT, pewnnu Bbl NEPEMEHHYI0 Ha3BaTb KOPOTKO M AACHO:
TimeoutError, a oHa BApYr NoMeHsiNa LBET Ha (PUONETOBLIN — 3TO BCTPO-

€HHbIN naeHTudukarTop, okasbisaeTcs! Ero Henb3s NPUMEHsTL B KaYecTee
UMEHU NepeMeHHOMN.

Hy uTto %, ncnpaBum Ha TimeOutError — uset Hu3MeHHIICA Ha YEPHBIH — OTIIMYHO!

Ho! Kak Bcerna — «S1 XymoxHHK, s TaKk BHXKY!»? — Hy HEe HPaBATCA MHE 3TH 3a-
AaHHble HcxoHble LBeTa. Her npo6neM! 3axoauM B cTpoky MeHio IDLE, HaxH-
MaeM BKiIaaky «Optionsy , 3ateM B BhinajgaromeM MeHO Haxumaem «Config-
ure IDLE» — otkpbiBaercs okHO «Settings» (YCTaHOBKM), OTKPHIBAEM BIJIAAKY
«Highlights» (IloncseTku) — cMoTpu puc. 7.

CHauana unét «Choose color for:» (Beibepu 1BeT A711:), a HH)KE THIIBI 3alTHCEM,
KoTopbIM MeHseM LBeT — «Python Definition», «Python Comments» u Tak na-
nee. MeHsiiTe LBeT, Kak BaM 3abnaropaccyaurcs, notoM Haxmute «OK».

Pucynox 7

A ewg B okHe «Settings» Bo Bkianke «Fonts/Tabsy (Lpudter / Tabynsauum)
MOXXHO BbIOpaTh WIPUQT, KOTOPHIM OyAyT HaOUPAThCA MPOrPaMMBI, H €0 pa3Mep.
A BOT npo TabynsLMH 31€Ch 0YEMY-TO HUYEro HeT...

2 YmmBUTENbHO, HO MEPBbIM CKa3al 3Ty $Hpasy UTATbAHCKII XyRoHMK [Taono BepoHese ewé B XV1 pexe!



YMHBIH OTCTYN — 9TO 04eHb ynoOHas wryka B IDLE.

Bce 6noku B MTOHE BbIAENSAIOTCA paBHbIM YMcnoM Npobenos (4 WTykn no
yMON4aHuI0), a co3natoTcs oHun (bnokn) onepatopamun if, else, for,

while, def nocne NPOCTaHOBKM ABOETOMMA U HaxaTus «Entery.

Bor Ty1-10 IDLE nepexonut Ha cieayrouylo CTPOKy M YCIyX#JIMBO no6asiser 4
npo0ena, 4To, COITIACUTECH, JOBOIBHO YAOOHO.

A ecliM MHE Hal0 YMEHBIIUTh YHUCIIO PobenoB, Hy HanpuMep — 610k 3aKOHYMII-
ca?

Haxwmure «Backspace» unu crpenky «BneBo». Ecnu Bbl Hane4aTasnu BblpakeHHe
return, break uiu continue, TO yka3aTenb aBTOMaTHYECKH BEPHETCA K
HpEeXHEMY OTCTYILY.

A em€ IDLE yMeeT noacka3sIBaTh (a BOT MHTEPECHO, A0eIHHYATh CBOMM CO3/a-
TEJISAM OH yMeeT?).

Kak Tonbko Bbl Hanevyatanu Ha3saHue d)yHKuMM wnu Metoaa, To nocne oT-

KpblBatoLencn ckobku (rae ganee 6yayT nponucanbl aprymeHTsl) IDLE
oTto6pa3nT noackasky.

B Heli GynyT onMcaHBl apryMeHTBbI, KOTopble oxuaaeT QyHkuus (puc. 8) u
MOJCKa3Ka, coo0Larmast, 41o 31a HyHKIUA z[enaeT.rl

Pucynox 8

B uactHocTH, s ¢pyHkuud float () IDLE noackaswiBaeT, uTo 3Ta QyHKIHA
npeobpa3yeT CTPOKY HJIM YHCIIO B YKCIIO C IUIABAIOLICH 3amsaToM, €CIM 3TO BO3-



MOXXHO (HY KOHEYHO, CJIOBO «Oandecy AOBOIBHO TPYOHO MPEBPATUTh B YHUCIO). A
BOT 11 MeToga random. randint () ... S 31ar0, 4TO 3TO MBI €UIE HE TPOXOIH-
JH — MPOCTO NPUMEP OYEHb XOPOLIHH!

HemHoro nosxe pacckaxy U Ipo MeToabl, ¥ Mpo MoAyns random.

Tak BOT, AnNs MeToda random. randint () NosiBNseTCA noackaska «(a,b)
Return random integer in range [a,b] , including both end points»

(Bo3BpaLLaeT cnyyanHoe Lienoe YMcno ua npomexyTka [a,b], skntoyas obe
KOHEYHbIE TOYKM).

Kak BuauTe, MOACKA3KH TAKOHUYHBI U JTOCTAaTOYHO TOYHBI, HAAO TOJLKO aHIIHMH-
CKHH HEIIOXO0 3HATh.

A ewé IDLE Bbipaér ucropuio komana. Kak? YcraHosure kypcop nocine >>> u
Ha)XMHTEe KOMOMHaIMIO «Alt+ny, ecau Hago MoaUCTaTh Biepén, WK «Alt+p»ans
JMCTaHMA Ha3all. A BOT €CJIM HaJlo CKOMUPOBATh KaKy0-IM00 KOMaH[Y, IOCTaBbTE
Kypcop B €€ KoHell U HaxmuTte «Enter» — Mexay mpoyuM, o4eHb ynoOHas BO3-
MOXHOCTB!

Bo Bknaake File Haxoautcs oObIuHbIA Habop KoMaHa aisA paboThl ¢ daimamu:
Open, Save, Save as (OTkpbITh, Coxpauuthb, CoOXpaHMTb KaK); a BOT KOMaHaa
Recent Files (HenaBnue ®aiisibl) MpeacTaBiseTCs MHE OYEHb MOJIE3HOH — OHA
BBIOAET CNHMCOK (aiioB, C KOTOPBIMHU BBl HEAABHO paboTany.

B pexume peaaktvpoBaHus hannos ecTb 4acTo UCNonb3yeMas BKnaaka

Edit.

B Hell HaxoasATCs, noXxanyH, o01en3BeCTHbIE KOMaH/bI, PACCKaXXy O HEKOTOPBIX.

e Undo - oTMeHseT nmocieqHee U3MEHEHHE TEKYLIEro OKHA, HO B [TyOHHY He
6onbuie, yem 1000 pa3 (o6uano, na? Uro tak Mano-to!).

e Redo - ormenser OTMEHY MOCJICAHETO U3MCHCHUA.

o Cut- BBIPE€3a€T BbIACIICHHOC B MaMATb CUCTCMEL, 3aTEM BBIACJICHHOC MOXXHO
BCTaBHUTh, I'IC CKAXXHTC.



L COpy — KOIMUPYET BBIACJICHHOC B [IAMATH CUCTEMBI, 3aTEM BBIACIICHHOC MOXHO
BCTABHTDb, I'I€ CKAXXHUTCE.

e Paste — BcTaBisfieT COAEP)KUMOE MaMATH CHCTEMbI Tyaa, e CTOUT Kypcop,
nNpU4EM Jaxke CKOMMPOBaHHOE B Apyrux mporpamMmax U MHtepHere. iMenHo
TaK s BcTaBUJ (ppa3y Ha KUTaiicKoM B ynp. 8.6.

e Find — Haxoaut, yto nonpocure B Balueii nporpamme. Eciu nporpamma 60s1s-
11asi, TO MOUCK HY>KHOH KOMaH/1bl/lIepeMEHHON CTAHOBUTCS TSKENOHN 3a1a4en.

¢ Find Again — noBTopsieT nouck.
¢ Replace — 3ameHsieT 3a1aHHOE BBIPAXXEHUE HA IPYroe 3aflaHHoOE.

¢ B pexuMe penaktupoBaHus (aiioB ecTh elI€ OqHa OYEHD MoJe3Has BKIaaKa
Format. PaccMOTpHM, 4TO NOJIE3HOTO MOXXHO HAMTH B BBINAAIONIEM MEHIO.

¢ IndentRegion — cmeaeT BoIOpaHHble CTPOKH N0 LIMPHHE OTCTyMNAa (IO yMOII-
yaHuio 4 npobena).

¢ DedentRegion — yGupaeT oTcTyn B BBIOpaHHBIX CTpOKax (Te ke 4 npobena).

¢ CommentOutRegion — BcraBnsier ## nepex BHIOPaHHBIMU CTPOKAMH, TO €CThb
00BsABIACT rpynny KOMaHa KOMMEHTapueM U ITUTOH HX Tenephb He BBINOTHAET.

¢ UncommentRegion — HaoGopoT, ynanser nepsble # WIN ## N3 BBIOPaHHBIX
CTPOK, TO €CTh 3acTaBisAeT [IHTOH BBIMOIHATH MPYNITy KOMaH[, KOTOpbIE paHee
OBLIIM CIIPATAHBI KAK KOMMEHTapHH.

'"1 O6onouka-to IDLE oka3anacb He Takol NpoOCTON, Kak Ka3anocb CHa-

yana: oHa yMeeT NoAcBevMBaTh pa3HbiMU LIBETAMU pa3Hble KOMaHAb|,

B HEl MOXHO NOACTPOUTL LBeTa W WpKU@T NoA BalwM NPEAnoYTEHUS,

IDLE nOMHWT Ha3BaHWs NOCNeaHNX HannucaHHbIX NPorpaMm, NoAcKasbiBaeT,
4YTO genaeT Ta unu nHas yHkumus/meroq. ..

B nmpuHuMOe, MUHMMYM NporpamMMmupoBaHus Mel ocBouiad. Hy noutu. Bnepean
ouepe/Has BaKHEeHIas yacTh — GYHKUHH.



I'naBa 10.
®YHKIUN




B MNutoHe nmeertcs HeKOTOpoe KOJIn4eCTBO TakK Ha3blBaeMbiX 8CMPOEHHbIX

yHKYUU, TO eCTb PYHKUMIA, K KOTOPLIM MOXHO o6pawiatbes B no6ow mo-
MEHT, He coBepLuasi AONONHUTENbHbIX 3aKNUHAHWNA.

3710 caMble NpocThie MaTeMaTu4eckue QyHKUNH. S npuBeny 31€Ch CITMCOK CAMBIX
HEOOXOAMMBIX IS JalIbHEHLIEH mnaﬂn:'l

PyHKUHA Onucanue
BosBpaiuaer Moayae 3agaHHOrO yKcina: abs (2)=2;
ab
s (x) abs (-3)=3
float (x) [MTpeobpasyer Leoe YUCI0 UM CTPOKY B BEIIECTBEHHOE
yucno: float (7)=7.0; float('4.4')=4.4
int (x) [Tpeo6pasyer x B 1esnoe 4ucio, MpocTo oTOpackiBas Apoo-
HyI0 4acTh: int (9.99999)=9
max (x) Onpeaenser camoe OONBIIOE YHUCIIO B CIIMCKE, 3alaHHOM
yepes 3anATryro: max(1l, 11, 5.5, 10)=11
min (x) OnpenensieT caMoe MEHbLUEE YUCIO B CITHCKE, 3aJaHHOM
yepes 3anATyto: min (1, 11, 5.5, 10)=1




pow(x,y) Bo3BoauT x B ctenens y: pow (2, 5)=32

Oxpyrnser 4ucio 10 6amxanILero 1ea0ro no npaBuIam
MaTeMaTU4YeCcKoro okpyrineHus: round (2.5)=3;

round (2.49999)=2

round (x)

Boaspamae'r CyYMMY 3HA4YEeHMI NOC/Ie10BaTeIbHOCTH:

sum (x) sum(1l,-1,2)=2

Pa6otatoT 3TH GyHKLMH 04eHb IPOCTO, HanpuMep, nuuieM npamo B IDLE (unu B
camoi nporpaMMC):]

>>>pow (5,500)
(3to 5 B 500-0if cTenenn) u MruoBeHHo(!) monyyaem OTBCT:’l

3054936363499604682051979393213617699789402740572326663893613909281291
6265247204577018572351080152282568751526935904671553178534278042839697
3513311420091788963072442053377285222203558881953188370081650866793017
94879136633899370525163649789227021200352450820912190874482021196014946
372110934030798550767828365183620409339937395998276770114898681640625

Ha yx... [Ipou3BoauTenbHOCTh KOMIIbIOTEPa Ha [IHTOHE nopaaer...

C ¢oynkumsamu int () u float () MBI yxe 3HaKOMBI, ¢ ApyruMu Oyaem 3HaKo-
MUTLCS Ha XO1y:

YnpaxHeHnue 10.1

XuTpas 3agava: npugymanTe u HanuwuUTe NPorpaMmmy, Kotopas
coobuwaer HaMm, nponaéT nu Aawmk pasmepom A x B x C B aBepb
pa3mepom H x M. B 4ém 3aecb xutpoctb? Hapo obasarensHo
ncnonb3oBaTb PYHKUUM max u min.




A BOT CUHYCOB H BCSIKUX J10rapu)MOB B CIIUCKE BCTPOCHHBIX GYHKLUMH noyemy-
TO HeT... [ToueMy? OTH PyHKUMH HA10 AOMOJIHUTENBHO MOArPYXKATh U3 TAaK Ha3bl-
Baemoro Moayias math (00 3Tom HeMHoro no3xe). Boo6iue, noruky cosnarenei
NUTOHOBBIX (IIMTOHUCTBIX? MUTOHYATHIX?) MOLYNEH MHOTAA MOHATb A0BOJIBHO
TPYAHO. ..

YnpaxHenue 10.2

HexuTpas 3agava: HanuwuTe NPorpaMmMy, KOTopas BblYucnaeT
KOpeHb KBagpaTHbIA U3 2 U BbIBOAUT pe3ynbTaT NOCTPOYHO C
pa3HoOM, BCE BpeMsA Bo3pacTatowen TOHHOCTLIO.

Cron! A kak u3Bne4yb KBagpaTHbIA KopeHb? CTtaHAapTHON
pyHKUNM N3BNEYEHUA KBAAPaTHOro KOPHA 1 YTO-TO B CNUCKEe He
Habnwpaao...

B MutoHe noyeMy-To MHOrne pyHkuun dybaupyrom dpyz dpyaa.
Hanpumep, kBagpaTHbIA KOPeHb MOXHO U3BMNeYb CTaHAapPTHON
chyHKUMen Bo3BeaeHUA B CTeneHb (KBaapaTHbIA KOPEHb =
Bo3BefAeHue B cTeneHb 0,5) unun TonbKo YTO YNOMSIHYTOW
dyHKUmnen pow(x,y).

Xopowo, a kKak BbIBOAUTb pa3HOe YUCNO 3HAaKOB nNocne 3anATon?
Beab round() okpyrnsieT Bcé ao uenoro Ynucna?

Kak nssectHo: «Ecnu HuYmo dpyzoe He nomoza2aem, npoymume
)Ke, HAaKOHeU, UHCMPYKUyuto»'.

Yuraem MHCTPYKUMIO K PYHKUMK round() — BTOpoOW,
HeobA3aTeNnbHbIA, NapaMeTp 3aAaéT YUCNO 3HAKOB NOCIE TOYKK:

>>>round (1.23456789,3)
1.235

>>>round (1.23456789,6)
1.234568

U paxe

>>>round (832,-2)
800

Bcé, TnwuHa! Nuwem nporpammy!

1 Axcuoma Kana u3 3akoHoB Mepou. Uto Takoe 3akonb Mepdu? Cucrematusmuponaiinoe &
- .M3NOKEHUE 3AKOHOB.IIORIOCTA . - - .. wvome ot . .




Hy a tenepp nomyctum, yto B 3 (emwé xopomo, 4to B Tpéx! A ecnu B 133?) yactax
NpOrpaMMbl HaM HaJ0 BBINOJHUTL COBEPLIEHHO ONMHAKOBBIE JEHCTBHSA C pa3Hbl-
Mu yuciamu. CKONUpoBaTh OOUH U TOT e koA 3 pa3za?! Hy 310 ke He 3CTeTHYHO,
Y Tpyno3aTpaTHo, 0co6eHHO ecii koA comepxHuT B cede 100 oneparopo. Kpome
TOTO, 3TO HE AEIIEBO U HE NMPAKTUYHO. ..

B Takux CJIy4yasX IOMOraroT MOJIb30BaTCIBCKHUE q)YHKI.IHPI, TO €CTh CO3JaBaCMbIC
CaMHM IMNpOrpaMMHUCTOM.

310 MpocTo:

def Fun(xl, x2, ...,xN):
< 6n0ok >
return A

CHauana mbl onepatopom def (oT aHrnuickoro definition — onpedeneHue)
co3naém HassaHue PyHKUUM (3TO MOXeET ObiTb Ntobas nepemeHHas), B Ckob-
Kax cTaBuM napameTpbl pyHKUUK (B NI06OM konuyecTee), a nocne ABOETO-
YWA, Ha cneayloLwWwmx CTpokax ¢ oTCcTynom B 4 npobena! (3To ob6s3aTensHo!)
VaéT meno hyHKUUU — BCE, YTO (PYHKUMA OOMKHa caenaTb.

Onepatop return («BO3BpaT») NPUCBaNBAET peaysibmam UMeHU YHKLUM
U TYT Xe «yXoauT» u3 Heé. DyHKUMK cneayeT onpeaensitb neped Ha4yanom
TEeKCTa OCHOBHOM NPOrpamMmbil.

Hy BOT nonmycTuM, HaM HaJO BBIYUCIHUTD... J... [{aBaiiTe BEIYUCIUM 00BEM BBI-
TAHYTOrO KyOMKa, «COKpalIEHHO» HUMEHYEMOTO NpAMOY201bHbIM NApaLielenune-
Oom. [lepeMHOXaeM TPH CTOPOHBI U MOTYy4aeM OOBEM.

def Vol (x, y, z):# ¢vinapst mroacnessst OUEMa NOMEIRHISI B KyG.M
return x*y*z

Homel = Vol (5, 4, 3)
ExtraHome = Vol (11, 15, 2.8)
print (Homel)

print (ExtraHome)



Pesynsbrar: ,1

60
453.75

Sl Hageroch, 3aech BCE MOHATHO? B BhllenpuBen€HHON MporpaMMe Mbl ABaX bl
BbI3bIBAIH QYHKLMIO VOl () ¢ pa3HBIMHM apryMeHTaMH.

A 4TO aenaTh, ecnM KpoMe oObEMa HaM €l€ M BHIYMCIUTH IUIOLIAAH KBapTHD
Homel u Extra? Bsl noraganvce, uto TpeTuit apryMeHT B GpyHkumu Vol () — 310
BBICOTA MOTOJIKA?

MOoXHO caenarb BOT TaK:

def Vol (x, y, z):
return x*y*z, x*y # o6méM M nuowans KBapTHUPM

Extra = Vol (11, 15, 2.75)
print (Extra)

HonyqaeM:/l

(453.75, 165)

B ITuToHe MOXHO BepHYTh U3 QYHKLMM CKOJBKO YTOIHO MEPEMEHHBIX — Aa XOTb
100!, mepeurcnuB HUX uepes 3amATyr NMOC/e KOMaHAbl return; nonyvyeHHas
MOC/EA0BAaTEIbHOCTh Ha3bIBAETCA «KOPTEX» M 3aMMChIBAETCS B KPYIJIbIX CKOOKaXx.

IMogpo6Hee 0 KOpTekax s pacCKa)Ky HEMHOTO I03xXe, B I1aBe 16.

YnpaxHenue 10.3

HanuwuTe nporpamMy, paccu1TbiBalowWylo BEC Wanbbl TONWUHOW
1 mm. BBOAUM HapyXHbIN guameTp, 3aTeM BHYTPOHHUMN U
nporpaMma BbiBOAUT eé Bec. B nporpamme Hago NPpUMEHUTL
dyHKUMIO BbIYUCNEOHUA nnowaan kpyra. Yro? U3 yero caenaHa
wanba? Hy, gonycTtum, U3 natyHu. YaenbHbI BEC NaTyHNU MapKu
NO062-1 paseH 8,5 ricm®.




YnpaxHenue 10.3.1

Kak y6eautbCA, 4TO Nporpamma pabotaert BepHo? Mpuaymainte
Hekoe TeCToBOE 3afjaHue ANA NPOBEpPKMU.

Hcnonps3oBaHHas B 3TOM yNMpaXHEHUH QYHKUHUA OTyYHIach OY4EHb MPOCTON — U3
onHo# crpouky. Co3naBath OTAENBHYIO QYHKLHMIO U TAKOH MEJIOYM HeyaoOHo,
He Tak 11?7 Kax 0Ob1yHO, BCE yke nMpenycMOTpeHo 3apaHee!

Onsa Taknx cny4vaes B MuToHe nmeloTcs Tak HasbiBaeMble NAMGAa-

PyHKUMNN.

Bot, nomyctuM, BaM nosape3 norpeboBanoch y3HaTh, CKOJIBKO JIMTPOB BOABI B
Balled Na4HOM CTaHAapTHOH MeTamnueckod 200-nuTpoBoit Gouke ¢ pazmepamMu
no F'OCTy 13950-91 — 1o ecTb AaMeTpoM 56,4 cM U BRICOTO# 85 CM; BOT TONBKO
BOJBI B HEH OCTAJIOCh TOJBKO 55 CM.

®opmyny pacyéra 06bEMa LHMIHHIPA TOMHHUTE?

Bmecto D Gepém 56,4 cM, h — 310 BhicoTa Boasl B Gouke B caHTHMeTpax. Hy a
€CJIM Mbl BCE MEPsSIEM B CAHTUMETPaX, TO H PE3YNbTaT MOTYYHM B KyO. CM. A MHe
HY)X€H pe3ynbTaT B JUTpax (B ky6. cM 3agaércs 06bEM MHOW >XHMOKOCTH,
ynoTpebnsemMoii OTHIONb He 11 MOJIMBA), 3HAYMT, Ha[O pe3yNIbTaT pa3feNuTh Ha
1000 (1 mutp 3to 1000 ky6. cM.).

A BOT Teneps onpeneauM 1amM6aa-¢pyHKLHIO, 3TO AENTAETCA O4YEHb MPOCTO:

X=lambda <apryMeHTH>: <BHpaxeHue>

Cravana nuwem lambda, moTtoM, uepe3 3amsTylO, MEPEYUCIISAEM apryMEHThI
AXOTb CKOJIBKO!), @ MOC/I€ ABOETOYMS [THILEM BhIPaXKEHHE, KOTOPOE HAI0 BBIYHMC-
JINTb; TIOJY4EHHBIA pE3y/nbTaT NPHCBAaHBAETCs NEPEMEHHOR X, HampuUMep, BO3-
BeEM YHMCIIO B KBAaJpar:




>>> square = lambda a: a*a
>>> square(5)
25

Tak 4To A/ BBIYHUCICHHS 00BbéMa BolIbI B OOUKE HMEEM:

barr=lambda h: 3.14*(56,4**2)/4*h/1000
print ('s Gouke', round(barr(55)), 'nurpor’')

3anyckaeM mporpamMMy, CMOTpUM pe3yinbrar: B 604ke 137 nutpoB — BnonHe
pa3yMmHo!

«A ecnu y MoeH 60ukHu Ipyroi auameTp?», — CIpoCHTE Bbl — «HANpUMeEp, 72 cM.
U Boxw! B Helt Ha 80 cM». «ITO rae X Bbl Takylo 604Ky AOCTalIu?», — OTBEYy i.
«CBapuny Ha 3aka3, Ha 000poHHOM 3aBoze, eié Bo BpeMeHa CCCP. U3 tutana,
Mexay npoduM!» — ycnbly s B oTBeT. Bcé ¢ Bamu sicHO, ceruac Takas Gouka
CTOMT MHJIJIMOH, HaBepHoe... HeMHoro yny4imum nporpaMmy — HeapoM Belb B
onpeneneHUy J1IMOaa-QyHKUNHN YKa3bIBalOTCSl apryMeHThI (BO MHOXXECTBEHHOM
YHUCIIE).

[epenuiuem nporpammy:zl

barr=lambda h,D: 3.14*(D**2)/4*h/1000
print ('s Gouxe', round(barr(80,72)),'nurpos')

U moxanyiicra — B 604ke 326 nuTpoB - o6bEMUCTas Y Bac 60YKa, OTHAKO.

A 3aueM BooOuie noTpeboBanock H300peTaTh BEJIOCHNEN B BHIE ITOH J1AMbaa-
¢bynkuuu? OTBeyalo: 4acTo BCTPEYAETCs CUTyalMs, KOTAa B IpOrpaMMe Hazo
HECKOJIBKO pa3 BBIYHCIATH OJHO U TOXE NMPOCTOE BHIPAKEHHE U3 ONHON CTPOKH.
BoT TyT-TO N1AMOAa-(yHKLMA H IPUTOAUTCS: €€ MUCATh HEMHOTO MPOLIE, @ 3HAUUT
— owictpee! U Bropoe — onpenenuts naM6aa-GyHKUHIO MOXKHO B J1000M MecTe
NpOrpaMMsl, B OTJIMYHE OT NPOCTO PYHKLHH, KOTOPYIO ONMpPEAENAIOT CTPOTo B Ha-
4ajie NporpamMMBl.

YnpaxHeHnue 10.4

Xwna-6bina nupammaa, c pasmepaMu OCHOBaHUA NPUMEPHO
150x150 meTpoB u BbicoTOM 49 MeTPOB. A NOTOM NPULLNK 3Nble
NIOAN U CHECNU eM BepXyLUKY, OCTaBUB NNOLWAaAKY pa3MepoMm




22x22 meTtpa Ha BbicoTe 42 meTpa. Hapo, ucnonb3ys nambaa-
dyHkuMI0, ONpeaennuTb 06BEM NUpamMmAbl.

U

BoT Tenepp, kak MHe KaxeTcs, Bbl KHHYJIHCh B JAPYTYIO KPaiHOCTb: «A 3aueM
HY>XHBI 00bIYHBIE QYHKIMKH? BCE BeIb MpekpacHO CUUTAETCA uepe3 1IMoaa-pyHk-
uun?» Kak Bbl, HaA€IOCh, 3aMETHIIH, pe3yNIbTaT paboThI IAMOAa-PYHKIMH JOJDKEH
PacCUHTBHIBAaTHCA OHOMN CTPOKOH, OZIHMM BBIPa)KEHHEM, BO3MOXXHO U OYEHb IJTHH-
HBIM. A BOT €CJIM HaJI0 U1 MONTYyYEHHUA pe3ynbTaTa NPUMEHATH oneparop i £, a To
¥ BoBce 1MKI? BOT TyT 0T nosnb3oBarenbckol pyHKIMM HUKYAA HE JEThC.

Hanpumep, npuaymaiite ¢pyHKUHIO, KOTOpast MPH NOJyYEHUH YETHOTO YHCIIA Te-
yaraeT «UET», HeuétHOro — «HEUETY. A ecnu BapyT Hu To, Hu cé? Hy, He uenoe
qucno? Torna neqyaraet «CaT, cBar! Takux umcen He 6b1Baet!». Jla nagHo, wyqy
— neyartaet «He nenoe yncno».

ITporpamma oueHb npocmx:»l
def TwoOrNot(N) :
CHavana npoBepHM, SIBJISIETCA JIK apTyMEHT YETHBIM YUCIIOM:

if N%2==0:
print ('4ET')

A BOT Tenepb TOHKHH MOMEHT. Eciii MblI ceifuac npoBepyM YHCII0 Ha HEYETHOCTD
oneparopoM N%2!=0, To y Hac Bce uMcia, BKIIOYas He Lienble, NOMaayT B He-
YETHBIE.

3HaYHUT, CHayasa yOeAUMCs, YTO YUCIIO IIEeJI0e, TOrIa OHO, KOHEYHO, HEYETHOE:
else:

if int(N)==N:
print ('HEYET')

A crona Mbl IPUAEM C HE LICJIBIMU ‘mjw

else:
print ('3To He uenoce umcno')



HUrak, GyHKUMIO HanKCalH, TeNepb caMa nporpaMma:
N=2020

OnaHbKH, a Kak BbI3bIBaTh GyHKUHIO? MBI Beib TwoOrNot HHYEro He NnpucBa-
uBaeM? Huuero cTpaiiHoro, MO>xHO BBI3BaTh yHKLHIO MPOCTO Tak, Oe3 npHcBa-

HWBAHHUA: ’1

TwoOrNot (N)
M=2021.000001
TwoOrNot (M)
Hare=2023
TwoOrNot (Hare)

1 yOeauThCs, 4To BCE MpeKpacHo paboTaeT, MpoYMTaB Ha KpaHe:

YET
3710 He Lenoe Yyucno
HEYET

B ¢yHkumio He o0s3aTenbHO nepeaaBaTh BCe NapaMeTpbl, OHA 3alPpOCTO MOXKET
MCII0/1b30BaTh KaKHe-TO 3HaUYEHHUs U3 OCHOBHOM NMPOrpaMMBbl, HapHMep:

def F(a):
B=Const - a
A= (a**2) /2+Const
return A
Const=39.5
print (F(3))
Const=-1
print (F(1.0))

H Ha 3xpaue:2

44.0
-0.5



To ectb BHYyTpH GYHKLHMH NPECIIOKOHHO MCHONB3yeTcs 3HaueHne Const Ha Mo-
MEHT BBI30Ba GQYHKIHH — TaK MOXHO!

A Teneps npuMep oObIYHOM MONIB30BaTENbCKON QYHKLUMHU Ui MOACYETA y YHUCTIA
KOJIMYECTBa €ro JeuTeNeH, He cuuras 1 U caMmoro qucna:rl

# QyHXUMR paccuUMTMBAET UMCIO JenuTeNer uucina
def DEL (x):

cnt=0 #cuéTunx genureneir c6pacusaex » 0

for 1 in range (2, x//2+l): #nepeBop BOSMONGBIX TesBrTaNel

if x%i==0: #i ssnmeTcm menmuTeneM
cnt+=1 #cuérunx +1

return cnt #no oxonuamm pUIA - BOSBPAAEGMCR US QyHMIpML

for j in range(35,41): #naiinéM xon-BO [EeJIMTANE Yy WMCEN OT
35 mo 40

print (j, 'wneser ',DEL(j),'nemrrenesr:') #mmomnd pesysmTar
A BOT U pe3ynbTar:

35 umeet 2 penutenen
36 umeet 7 penutenei
37 umeer 0 penutenen
38 umeet 2 penutenen
39 umeet 2 penutenen
40 umeer b penutenew

A Temnepb pEIINTE aHATOTHYHYIO 3aJa4y:

YnpaxHenue 10.5

Ha3oBéMm MakcuManbHbIM aenuTenem Yucna A MmakcumanbHoe
4YUCNO, Ha KOTOPOe ABNUTCA A, 3@ UCKNIOYEeHUeM CaMoro Yucna.
PaccunraiTe pasHOCTb MeXAy MaKCUMManbHbIMU A6NUTENAMU
yucen 124 n 303.




«A He 3aMaxHYThCsl i1 HaM Ha Bunbsima, moHumaere 1y, Hawero llekcnupa??».

Hy, nHa Illexcnupa B KHMre o NporpaMMHpPOBAHHIO MBI, [I0XaJyii, 3aMaxHUBaTbCs
HE 6leeM. A BOT Ha PELICHHUE CII0XKHOI'0 YPAaBHEHHUSA METOAOM ACJICHUA IMOMNOoJIaM
— Oynem!

JlonycTum, HaM Haflo GLICTPEHBKO PELINTD ypaBHeHPleZ"l

1.24-x5+0.12689-x%-100.45-x-36.235=0

3agayy cuUnbHO oOyeryaer To 0OCTOATENBCTBO, YTO HAJO HAHTH XOTh KaKOM-
HUOYIb KOPEHb C HEBBICOKOH TOYHOCTBIO £0.02, U CHIIBHO YTSDKENAET TO, YTO 3TO
Hago ObII0 caenarb, Kak OOBIYHO, BYEPA.

BOT TyT-TO HaM M MPHUrOAUTCA METOA JesieHUs nononaM. [Ins Hauana HalAEM OT-
pe30K, Ha KOTOPOM 3ailaHHas (GyHKIMs MPHHAMAET pa3Hble 3HAYEHHs, a 3HAYMT,
npuHUMaeT 3HadyeHHe (O rae-To BHyTpH 3toro orpeska. Kak sto caenars? Hy He
Bpy4HyI0 xe! [{ng 3Toro HamuieM HeGOJBIIYIO IPOrpaMMy.

Jns Hayana opopMUM 3a1aHHYIO GYHKIHMIO B BUIE MOJIb30BATENbCKON QyHKIMH:

def Fun(x):
return 1.24*x**5+0.12689*x**2-100.45*x-36.235

JleBsIii KOHel OTpe3ka nmycTh OyaeT O0:
x0=0

BelyncnuM U 3aOMHUM 3HaYeHHe QYHKIMHU B 3aJaHHOH Touke 0:
£0=Fun (x0)

Teneps GyneM HCKaTh ¢ MOMOILBIO LIMKIIA € LIaroM 1 3HayeHHe X1, MpH KOTOPOM

¢yHkuus £1 U3MEHHT 3HaK Ha npomaononoxmb:v"y

for x1 in range(1,100):
f1=Fun (x1)

2 Lurara 13 Haero, noHuMaeTe 11, GeccmepTHOro KMHOOMIbMa «beperncs aBTomobunax» (1966 r.).
O3HauaeT noCTaBUTh Nepef c060it 6oee BLICOKYIO, CTOXKHYIO 3afaqy




A Kak y3HaTb, 4TO B Touke x1 QyHkuus usmMenuna 3Hak? Jla o4eHb IpocTo: HAA0
nepeMHOXHUTL £1 H f2:2

if £f0*£f1<0:

€CIIM Pe3yNbTaT — OTPULATENBHBIN — TO 3TO 340poBo! (MPAMO Kak TECT Ha KOpo-
HaBHPYC CIABaJIH).

[TeyaTaeM HallIeHHYIO MapOUKy:

print (x0,x1)
break

Pe3ynsbrart: ’1

04

Ara! 310 03Hayaer, YyTo B Touke 3 PyHKIMA ellé ObLIa TOro XKe 3HaKa, YTO U B TOY-
ke 0, a B Touke 4 OHa M3MeHHIIA 3HAK Ha npoTUBononoxHbIi! [osTomMy orpe3ok,
Ha KOTOPOM (QYHKLIMSI MEHSIET 3HaK — OT 3 10 4! 3arlOMHHM 3TO.

MeToa aeneHna nononamM COCTOUT B TOM, YTO TeNepb Mbl 68péM 3Ha4veHue,

nexalulee akkypart nocepeaunHe HaNnOEHHOro oTpeska:

x01=(x0+x1)/2

M CMOTPHM Ha 3HaueHHe QyHKLHH:

f01= Fun(x01)

B 9TOH TOYKe. DTO 3HaUEHHE B JTFOOOM Clyyae OTIMYAETCS OT 3HAYEHHs QyHKLMH
ciena f0 unu cnpasa f1.



Ecnu 3navenus ¢ynkuuit f0 u f01 umeror pa3Hble 3HaKH, TO B Ka4€CTBE HOBOIO
3Ha4yeHus X1 Mbl 6epéMm x01, To ecTb HaLl HHTEPBAJl YMEHBLIHMIICA POBHO B 2 pa3a
(Touka x01 — cepeauHa orpeska [x0; x1]) — cMoTpu pHc.9.

Pucynok 9
IToHsATHO, uto ecin fO u f01 uMeOT OMHAKOBBIE 3HAKH, TO HAJI0 U3MEHHTH 3Ha-
yeHue x0 Ha x01!

Jlasniee mOBTOpsAEM HAlll IUKJT 0 OECKOHEYHOCTH. .. TIPY, A0 Kakoi emé OeckoHey-
Hoctu? Jlo mOCTHXKEHHA 3aAaHHOM TOYHOCTH! BhI ellé MoMHHUTE, 10 KaKoi To4-
HocTH Hazgo cyutaTts? Jlo £0.02! A uto 3TO 3HAUMT?

DTO 3HAYMT, YTO pa3HOCTh 3HaYeHH# x0 1 x1 He nomkHa npesbiars 0.04, Toraa
npelaraeMoe 3Ha4eHue xopn-m:zl

x=(x0+x1)/2

OyoeT OTNHYaThCA OT TOYHOrO 3Ha4eHHs MeHblIe yeM Ha 0.02 B Ty WIH HHYIO
CTOPOHY.

YnpaxHexnue 10.6

Mcxoas n3 nonyvyeHHbIX TeopeTUYeCcKUX 3HaHMM HanuwuTe
nporpaMmy, KoTopasi HanAEeT 3HaYeHue KOPHA BCE TON Xe
CTpawHoOWU pyHKUUN

1.24-x3+0.12689-x?-100.45-x-36.235=0

C TouYHOCTbI0 $0.02 meToaOM AeneHus nononam. MomHure, Yemy
paBeH OoTpe30K, Ha KOTOPOM (hyHKLMA MeHsieT 3Hak? OT 3 ao 4!
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=&  YausuTensHo ynoGHas 7o Belb — dyHKUMs! ECTb BETPoeHHbIe
cbyHKUMM — AN BbINONHEHWA NPOCTbIX, HaMbonee YacTo BCTpeya-

loLwmxca 3agad. A MOXHO 3aaTb CBOK PYHKUMIO — Yepes onepaTop

def. Hanucan gyHKUMIO — 1 MOXeLb €€ Bbi3blBaTb U3 CaMbiX HEOXNAAHHbLIX

mecT nporpammbi. HazBaHue chyHKLMU — 3TO kak Obl NepemMeHHasn, B Hero u
nonagaeT NonyyYeHHbIA pe3ynsrar.

51 HaperoCh, YTO Bac yXe My4aeT BOIpoc, rae ke B [IuToHe cripsTaHbl MaTeMaTH-
yeckue pynkumnu. OtBeyaro — B rinase 11!






I'naBa 11.

MATEMATHUYECKHE
®YHKIIUU




Bor Tak, 3anpocto, BeraucauTh B [TutoHe kakoi-HuOyns Sin(45°) He nomyuurcs.
JUis Havaya HaJO MMIOPTHUPOBATh MOAYJb (TO €CTh OMOIMOTEKY) MaTeMaTHye-

CKHX q)qumﬁ:rl
>>>import math

A BOT Teneps MOXKHO CUHYC BBIYMCIIMTD:
>>>Y=sin (90)

He tyT-TO OBLTO — [IMTOHY He MO Aywle Takas npsMonuHeitHocTs! IIporpamma
BbIAAET OLIUOKY:

NameError: name 'sin’ is not defined. Did you mean: 'bin'?

[TepeBoxy: ums 'sin' He onpeneneHo. Bo3amMoxHo, BbI KMenH B BUAy: 'bin'?

IpuBsikaiite, B [IuToHe o6pamarbes K QYHKLUHH U3 MOLY/IS HAlO BEXIIMBO, Yepe3

TO‘{C‘-H(yZ/l

>>>Y=math.sin (90)
>>>print (Y)



To ecTb cHayana Ha3BaHHMe MOAYAA, a 3aTe€M, 4epe3 TOUKY, Ha3BaHHE HY)KHOM
byHKUMH.

Ha sxpane Bmmmzzl

0.8939966636005579

A Benb curyc 90° paBen 1! Tak... ApryMeHT TPUIOHOMETPHUYECKHUX (DYHKLHH,
BHIMMO, He rpaaycsl...Hy koHedHo xe, paauanbsl! Xopouo, npeBpatuM 90 rpa-
OycOB B paguaHbl — 370 7/2. [lomHuTe, yemy paBHO uucio n? U 1 Toxxe He nom-
H10... Huuero ctpamnoro:

>>>Pi=math.pi
>>>Y=math.sin (Pi/2)

Ortser:
1.0 - run-rum, ypa!

A KCTaTH, BOT BaM H 4HCI0 Dilnepa, 060)kaeMoe MaTeMaTHKaMHu:

>>>E=math.e
>>>print (E)
2.718281828459045

He ouenp xodercs "Tackare" ¢ coOOH NMpHM KaKAOM BBI30BE Ha3BaHHE MOIYJS
math. MoxeT, MOXHO Kak-To nonpoiue? MoxHo!

>>>from math import *

OTa KomMaHAa 03HavaeT: MMNOPTUPOBATL M3 MOAynsA math Bce yHKUMM ANs

obpaLleHns K HUM 0BbIYHBIM NYTEM, 6e3 TOYKU.

>>>q=cbs (0)
>>>print (q)




Ha skpane Buaum 1.0, Kak  MOJ0XKEHO.

Bam Bcé xe ynobHee pabotars ¢ rpanycamn? [loxanyicra:

>>>Grd=radians (90)
>>>print (sin(Grd))

Pesynbrar Oyner Takoi:

1.0

Bbl ke NOMHUTE, YTO BHYTPY OnepaTopa print MOXHO BbINOMHATH Pa3nuy-

Hble BblMUCNEHNA?

Bot 3THM s HHOTA M MOJIB3YIOCh.

CnHcok MaTeMaTHYeCKUX (pyHKLHH, BCTPOEHHBIX B MOAY/Ib math, MOUCTHHE He-
00BATEH (M BKJIIOYAET TaKUe CTPaHHbIE QYHKIMH, kak math . tau, koTopas Bo3-
BpalllaeT — Bl OyaeTe cMeaThes — ucio 2. .. Kak roBopurcs, "YMom I'Buno Ham
He NoHATh...""). Tak 4TO s npHBeny TONBKO HEOOBLIYIO YaCTh HAKOOJIEE HYKHBIX
B OOBIICHHOM XXH3HH OCHOBHBIX (DyHKIHH.

DOyHKUHA Onmucanmne
sqrt (x) Bo3Bpaiaet kopeHb KBaApaTHbIH MON0XKHUTENBHOIO YHUCIA X
sin(x) CHHyC yHCa X, apryMeHT B paJMaHax
cos (x) Kocunyc uucna x, apryMeHT B pajuaHax
tan (x) TaHredc yucna x, apryMeHT B painaHax
asin (x) APpKCHHYC YHCJIa X, 3HaYE€HHE BO3BPALIAETCS B paJiHaHax
1 Cosparens a3vika Python — nunepnanackuit nporpammuct I'suno Ban Poccym. Hy, a aBTop, kak

006bI4HO, T03BONIMT Cebe nepenenaTh 3HaMeHuToe ctuxoTBopetme O. TioTyeBa: "YMoM Poccuio He MOHATD,
ApLIMHOM 061MM He U3MEPUTD"



acos (x) ApPKKOCHHYC YHCia X, 3HaYeHHE BO3BPALIAETCA B pafilaHax

atan(x) APKTaHIeHC 4KCila X, 3HaueHHEe BO3BpALLAETCS B paJiMaHax
log(x) HarypanbHbli jorapu$m noaox1TeIbHOrO qucha x

logl0 (x) JecaruuHblit TorapuM noNoKUTENLHOTO YHCIa X
exp (x) DkcnoHeHUManbHas GyHkuus e

Okpyrisiet uncio "BBepx", ceil (2.0001) =3 (ceiling — ¢

ceil (x) . " "
aHmMiickoro "moronok")
Oxkpyraset uncio "Bau3", floor (2.9999)=2 (floor-¢
floor (x) Py - ..( " ) (
aHmMickoro "mon")
radians (x) [lepeBoamt rpanycel (x) B paauaHsl
degrees (x) [TepeBoauT pagaHel (x) B rpagycsl
Bo3Bpaluaer ocTaTok OT eNeHUs X Ha YH SKBHBAJIEHTHO
fmod (x,y) pattl a y

x%y

KcTath, ecnv BaM Hy»eH TONbKO OAMH onepaTtop 13 moayna math, MoxHO (4
1yX110!) UIMIIOPTUPOBATH TOJILKO €r0:

# NporpaMMa BHYMCIEHMS TMIOTEHY3H NO SafaHHHM KaTeTaMm
from math import sqrt #Hamo TonbkO KBaZpPaTHIN KOPEHBb
Catl=float (input ("xaTer 1: "))

Cat2=float (input ("xaTer 2: "))

Hip=sqrt (Catl**2+Cat2**2) # pacuéT rMnoTeHySH

print ('"T'mnorerysa paerHa', Hip)

Bbl 6yaete cMeaTbea, HO B Mogyne math umeetcs pyHkumst hypot (x,y),
KOTOPas BbIMUCNAET rMNOTEHY3Y NPSIMOYTONbHOMO TPEYronibHUKa Co CTOPOHa-

MUX Uy!




YnpaxHenue 11.1

Hy 4TO X, KONb Y Hac ecTb B pyKax Takasa Kyya maTeMaTU4ecKux
onepaTtopoB, NPOCTO rpex 3TUM He Bocnonb3osaTbcA! Hanuwy-ka
fl NporpaMMy AnsA BbIYMCNEHUA norapudma Ymcna c 3agaHHbIM
ocHoBaHueM. Cton, a rae MHe B3ATb (byHKLUMIO ANA norapucdma ¢
3apaHHbIM ocHOBaHWeM? XM, nonpobylo NnpoYnuTaTh UHCTPYKUMIO
K yHKkuum log(x) (rae npountatb UHCTPYKUMIO? B nHTEpHeTe,
KoHe4yHo). Aral CHaYana nuwem 4Yucno, a NOTOM, 4epe3 3anaTylo,
ocHoBaHue norapudma.

Besoaum cHavyana ocHoBaHue, a 3aTeM YUCNo, OT KOTOPOro
Kenaem B3ATb norapudm, nocne 4Yero nevyataem pesynbrar.

YnpaxHenue 11.2

A BOT Tenepb Hanuwem nporpamMMmy, KOTopas No 3 CTopoHaMm
TpeyronbH1MKa pacc4YnTbiBaeT ero yrnbl. YBbl, TaKoro poaa
cbyHkuun a1 B Moayne math He Hawén — Bcé xe ata Gubnuortexa He
6eckoHe4yHa. 3a4eM Bbl B3ANU TPAHCNOPTUP, UMPKYNb U NUHOWKY?
AX, Bbl Hé NOMHUTE, KaK NOCYMTaTb YrNbl U HAMOPOHbI X
nameputb? Hy, Tak A )xe BaM noackKaxy — No TOEOPeMe KOCUHYCOB:

a?=b%+c2-2bc'cosa

rae a, b, c — ANNHbI CTOPOH TpeyronbHUKa, a o — yron, nexawumn
HanpoTuB CTOpPOHbI a. OTcloaa BOT BaM U hopmyna Ann pacyéra
yrna:

cosa = (b?+c?-a?)/(2bc)

CHavana 3anpawuvBaem y Nonb3oBaTens AN1HbI BCOX CTOPOH,
BblYUCNeHne yrna ocopmnsieM B Buae PyHKUUU — 66 NpuaséTca
Bbi3biBaTb TpyxAabl. [lOTOM neyaTaem pesynsrar B rpagycax,
eCTeCTBEHHO, Mbl XX@ C BaMU He COBCOM MaTemMaTuku, Bcé xe. [la,
1 HaWAeHHbIN Yron BbIBOAUM C TOYHOCTLIO A0 1 3HaKka nocne
3anstonl

MNomHuTe, Kak BbIrNAAAT KB XX Beka? CUAAT KOHCTPYKTOPbLI




B8 6enbix xanarax nepea KynbMaHaMu ¢ NMCTaMn BaTMaHa

1 AeNalT PacyETbl HA CTPaAHHbIX KANbKYNATOPaX, NOXOXMUX

Ha NUHEeNKU. A 3ITOT KanbKynsaTop cepeaAnHbl XX Beka (pevb

MAET o norapmdMmU4ecKkon NuHenke) BbiaaBan pesynsrartbl C
TOYHOCTbIO A0 3 3HaKOB, He 6onble?l 3Toro BNnonHe xBaraer ANA
TeXHMYECKUX uenen.

BoT 1 Ham Heroxe 6axBanUTCA NUTOHUCTON TOYHOCTLIO U
pa3smaxusaTtb 16-10 3HaKaMu nocne 3anaTon. CKpomHee Hapo
ObIThb.

A BOT AnA pac4yérta atToMmHOW 60M6bI kKak pa3 n noTpe6oBanuchb
KOMNbIOTEPbI C CyMaclleAlWwen TOYHOCTbIO — Npouecchbl Npu
B3pbiBe MAYT 3a MUINTMOHHbLIE A0NU CeKYHAbI, U OWKNBKa B KakoM-
HMByab 6 3Hake nocne 3anATOW NPUBEAET K TOMY, 4TO 6oMba He
B3OpPBETCH.

Kak, Bbl ewé He Hanucanu nporpammy? 3abontanucb Mbl C BaMm,
OAHaKo...

Oa, v He 3ab6yabTe NnpuAayMaTh NpoBepoYHble 3agavn. Kakue?
NpocTble! Y MeHA ux ecTb uenbix 3 WTYKW.

A nouemy B Tabnuue HeT reHeparopa ciaydaiHbix uyucen? Kak Ilnton 6yaer pas-
JaBaThb KapThl B IPOrpamMMe, JI0MYyCTHM, U1 Urphl B npedepaHc? 3a U3roToBlIeHHE
cny4yanHbIX yucen B [TuToOHe OTBeyaeT oTaeNnbHBIA MOLYIb, NPUYEM HEOONBLIOH.
Hrak, 3arpyxaem Moayb randorp

>>>import random

[TpUBBIYHBIM JABMIKEHHEM — YEpe3 TOUKY — BBI3bIBAEM METOJ IeHEepaLuH CIyyaid-
HbIX 4yHcen random (za, na, MOAY/b U €ro GyHKIHSA Ha3bIBAETCA OAMHAKOBO. ..
5 e roBopto, ¢ 10rMKoi npodnemsr)

>>>print (random.random())

2 KB - koHcTpyKTOpCKoe 610po. KynbMaH - ycTPOMCTBO B B1Ae HAKTOHHOM OCKM € MaHTOrpadom.

ManTorpad - ycTpoACTBO N1A MPOBeNeHMA Napan/ie/bHbIX TUHUI Ha YepTexce. BatMaH - xopoluas yepTéxHas

GyMara, oxox<a Ha Ty, Ha KOTOPOJT Mbl PMCOBa/IX B LIKO/IE, TONBKO MOMN/NOTHee. Jlorapudmuieckas TMHeiKa —
‘MOTPM VMHTepHeT, y MEHA HeT CNI0B U1 ONMCAHUA 3TOTO 3aMedaTe/IbHOr0 YCTPOMCTBA



H H0oJTy4aeM, HanpnMep:/l
0.4805651874089585

Ilpu crnexyrolieM 3amycke MONyYHM YK€ JPYroe YUCIo:

>>>print (random.random())
0.27001258014532664

Meton .random () BELAAET cilydyalHOE BellleCTBEHHOE Yyuciio ot 0 1o 1.

MO>XHO, KOHEYHO, U TaK:

from random import *
O_o=random ()
print (O_o)

Pe3yanaT:rl

0.2123651183642557

MeTonoB B Moaysie random HEMHOIO — BCEro 22, B OTIMYHE OT COBEPIICHHO
HeomnpeaenéHHoro konuyectsa B math. Ilepeuncnio camble Hy)XHbIE B JOMall-
HEM XO3AHCTBE:

DyHKUUSA Onucanue

BosBpaiaet ciyyaitHoe YHCIIO U3 AMANa3oHa OT

random () 001

HepememnnaeT JJIEMCHTBI CITUCKA Cﬂy‘IaﬁHblM

shuffle (< cnucox >)
obpazom

BosBpaiaer cinydaiHbli 31EMEHT U3 3aIaHHOTO

choice (< cnucok >)
CIHCKA

BosBpaiaer cinyyaiiHoe gewjecmsennoe 4YUCo r

uniform (a,b) U3 AManasoHa a<r<b

BosBpaiiaet ciyyaitHoe yeroe Yucio r U3

randint(a,b) nuanazoHa a=<r=<b




HewmHoro HenonsaTHo? [Ipumepsi:

>>>import random
>>>print (random.uniform(0,5))
>>>print (random.randint(2,6))

Ha 3KpaHe:rl

3.5370886281593155
2

A [IpH CJIECAYIOEM 3allyCKE€ YBUAHM, HAIIpUMEP:

2.326510025895417
4

.uniform (0,5)BbIBOAMT Ha 3KPaH BEUECMBEHHOE YNCNO N3 AnanasoHa

(0; 5), a .randint (2, 6) BbIBOAUT yesioe YNCNO U3 gnanasona [2; 6], To
ecTb cnyvanHbim o6pasom BbibpaHHOe 4Y1Mcno u3 cnucka [2,3,4,5,6].

H ew€ npumepst:

From random import *

Dau=['ust','s','r ','ma','or','yu'] # BanaéM noCNenOBATEIBLHOCTEL
shuffle (Sorry) # nepememaem sneMenTH Sorry

print (Sorry)

ITuton IMOCJIYIIHO ME€PETACOBaI NNOCIEA0BATEIILHOCTD Si)rl’y/
[lynl , IQTI , "un' , 'na’ , Yumg' , 'p l]

CkonbKko pa3 Hazio 3anyCTUTh orneparop shuffie () , 4ToOBI COCTaBUIIOCH CIIOBO

"nayHIIMGTUHT"?, N3 KOTOPOro s M cobpas cnucok Dau? [1o Teopun BEpOATHOCTH
— 120 pas!

3 JayHwndTuHr (0T aHIANIACKOro "cABUT BHU3") — OTKA3 OT MPUHATBIX B 001IeCTBE HOPM U
nepeK/oueHe Ha “XXKusHb Ana ce6a”



Tenepr no6aBuM B NporpaMMKy napy onepaTopos:

print (choise(Sorry))# BuGupaeM CiyuartHlt 3J1@MeHT M3 Sorry
print (choise (Sorry))# eufupaeM ciyuaitHinz 3jieMeHT U3 Sorry

... U3ymnénno qmaeM:rl

File "C:\Users\4820992\AppData\Local\Programs\Python\Python310\trenik py",
line 5, in <module>
print (choise(Sorry))
NameError: name ‘choise' is not defined. Did you mean: ‘choice"?
(Owubralmenu: ums ‘choise’ ne onpedeneno. Moxcem, vl umenu 6 8uoy: 'choice'?)

Kaxko#t e 1ol [TuToHumk, ymHbif! Hy koHeuHo, st uMen B Buny 'choice'!

Buaute, [TuTOH HEmIOX0 MOACKA3bIBAaeT B ciydyae MosABIeHUS omnOku. Kak s u
npeaynpexaan Bblllle, B MPOrpaMMUPOBaHUH BCE HAa3BaHHS OMEPAaTOPOB KECTKO
onpeneneHsl. Mcnpasnsemcs:

print (choice (Sorry)) # BuGupaemM cryuastmiiz 3nemMeHT us Sorry
print (choice(Sorry))# mutupaem cryuvainmm: 3neMeHT Ms Sorry

H YUTACM Ha 3KpaHE, HAlIpUMEP:

I¢Tl

wu

To ects Teneps IIUTOH U3 NepeTacoOBaHHOM NMOCIEN0BATENILHOCTH SOXrry cCiy-
4aliHBIM 00pa3oM BEIOHpAJT 3JIEMEHTHI.

YnpaxHeHue 11.3

Mpocroe ynpaxHeHue. Hanuwwute nporpammy, kotopas 6yaer
"6pocaTtb" Kybuk (cny4anHbiMm o6pa3oM BbiaaBaTb Yucna or 1




Ao 6) npu HaxaTuu Ha nwbylo knaBuwy. Moackaska: ucnonb3lyem
oneparop while.

Cron, a Kak Bbl cobupaeTecb 3akaH4uBaTb Urpy? NMpuBbIYHO
HaxaB Ctrl+C 7! Hu B koem cnyuae!!! Ctrl+C ncnonb3yercs
TONbKO B KpanHeM cny4ae, Koraa Bbl B npouecce co3aaHuna
nporpaMmbl AONYCTUNX OWKOKY U nporpamma "3asucna” — 1o
ecTb Bpoae Obl paboTaeT, HO pe3ynbLTaTOB HUKAaKUX He BbIAAET; B
HOpMe NporpaMma 3aBepluaeTcsa cama UNKU NO HaXaTUIo 3afaHHON
Knasuvwu. 3HA4YUT, HaQo cAenaTthb Tak, YTOObI Urpa 3akaHYMBanacb
NPy HaXaTuu Ha Knasuuwy 'q'.

YnpawxHeHue 11.4

100 000 pa3 cospanTe cny4yanHoe Ynucno metoaom .random(),
cocyMuTanTe CyMMy 3TUX YUCen U HanauTe cpeaHee
apudmeTuveckoe. florapantecb, 4eMy AOMKHO ObITb paBHO
cpeaHee apndmeTnyeckoe.

o ANs MaTematuuecknx yHkuui B NUToHe NpeaycMOTpeH OTaenbHbIN
3aKyTok. 3aknuHaHue import math no3sonser oXxusuTb cpasy Bce

yHKUMU U3 3TOoro 3akyTka. Obpalwartbes ¢ Takumu yHKUNSMU Hano
OCTOPOXHO, KaK CO CTEKNAHHOW Ba3oW, Yepes Todeuky. "MHoroysaxaemMbi
norapucm math.log (13.13), He cobnarosonuTe N cOOBWNTL HAM HaTy-
panbHbIi norapudm yucna 13,13"? MoXxHO, KOHEYHO, U kak 06bi4HO 0bpa-
TUTBLCA, nocne npukasa from math import *: x=log(13.13). Unu, ecnu BbI
6yneTe paboTtaTb TONLKO C OAHUM METOAOM, MOXHO BbITaWMTb TONLKO €ro:
from math import tan. A ewé ectb xpaHunuwe...? - oK, HeT, — Moaynb! —

random, KOTOpbIN yMeeT pa3aaBaTh KapThbl (NOka He BUAenNu, kak aTo Agena-

€TCs) U BbliAaBaTb CyYanHble Yucna.




Hy a ecnn Mbl no3HakoMuIIHCh ¢ GYHKUHSAMH, TO Teneps caM ['unpbept* Benen
y3HaTh, YTO TAKOE PEKYPCHS.

4 1. Iunbbept — Benukmit MaTemaTHK naHeTst 3ems. Ero kak-to cnpocunm 06 ogHoM us ero
ObIBIIMX yUEHNKOB. "A, TaKoi1-T0? — BcrioMHun [nnbbept. — OH cTan noatoM. [Ins MaTeMaTuka y Hero 6bi10
C/IMLIKOM Majio BooGpaxkenus..."



I'naBa 12.
PEKYPCHUS




Pekypcus — 3mo koz20a ¢hyHKUUs 8bl3bieaem cama cebs.

"Kak cama ce0g? 3aueM? Beap 310 e OeCKOHEUHBIN LUKI!" - BOT TaKHME MBICIIH,
KOHEYHO e, IPOMEIbKHYIIU y Bac (aBTop Oe3Haa&XHBIA ONTUMMKCT) ... Pasyme-
eTcs, PyHKIIMA BHI3BIBAET caMa ceOs KaXKAbli pa3 o-pa3sHOMY, IIOKa 3TOT MPOLECC
He MpepBETCS KaKUM-I160 06pa3zom.

Knaccuueckuii mpuMep — BEIYMCIIEHHE (baKTopnanay

F(N)=1-2-...\N

O6o3nayaetcs N! (He Hamo kpu4aTh! Ynraercs kak "N dakropuan").

[Mo-apyromy dhakropuan MOXHO ONPENETUTE Kal(lrl

f(N) = N-f(N-1), ecnu N He paBHo 1;
f(1)=1

a 3to 1 ecthb pexypcus: f(N) onpenensercs yepe3 f(N-1). Janee Bcé npocro:

def fac(n): # ¢daxropuan
if n == 1:
return 1 # ¢axropman or 1 ectnr 1
return fac(n-1) * n # pexypcus



Z=6 # umcno oT KOTOPOro HaxoAmMM daxTOopMan
x=fac(6) # BuumcnsieM paxTopman uepes PyHKUMO
print (" SAKTOPHAJNI" ,Z,'ecTr',x) # pesynmbTar

3anycxaeM H UMEEM OTBCTZ’l

®AKTOPUAN 6 ecTb 720

Jns yero HyxeH pakropuan? Hy Bbl naére! [{nsg nepeTacoBKM KOMOABI KapT, KO-
HeyHo! [lepBy1o KapTy U3 Kosnob! B 36 KapT MOXXHO AocTarh 36 cnocobamm, BTO-
pyto — 35 cnocobamy, ... , mocnenHiow — 1 cnocobom. Mtoro xomoay MoxHO
neperacoBarb 36! cnioco6amu.

3arpyxaem B IDLE BrliienpuBen€éHHy0 nporpamMmy, HcripapisieM Z Ha 36 u cro-
KOHMHO JIT00yeMCsl Ha OTBET:

DAKTOPWUAN 36 ectb 371993326789901217467999448150835200000000

A 3ps mobyeMcs cnokoitno! Uncno-To rpanauosnoe! Ecnu Bc€ HaceneHune 3eMitn
— Ka)XXIbIA YeJIOBEK KaXIYI0 CEKyHOY — OyIeT BblAaBaTh HOBBIH BapHaHT IepeTa-
COBKH KOJIOZIbI — Yepe3 CKOJIbKO IHeH OynyT ncuepnaHbl Bce BApUaHThI?

[Tony4eHHBIi pe3yabTaT OLIEIOMIAET: 11 epebopa Bcex BAPUAHTOB [IEPETACOB-
KM Kosoabl u3 36 xapt Hago 10 2 (1 centunnuon) net. 10% ner! Bospact Beenen-
Ho#t Bcero 10'°(10 munnuapaos) ner! M 3To BceM HaceneHueM 3eMiH, Kpyriiocy-
TOYHO, O€3 CHa U OTAbIXA, KAXKIBIH )KUTENDb UIAHEThI XKECEKYHIHO BBIAAET HOBBIH
BapuaHT nepetacoBku! To eCTh MbI TOJIBKO HaYaId UrpaTh B KapThi!

Wnu: Ha JaHHBIH MOMEHT CO3/1aHO BCETO-TO HpPIMepHOr‘l

0.000 000 000 000 000 000 000 000 000 002%

BapHAHTOB MNEPETACOBKH. ..

Hy 310 ynpakHeHHe, KOHEUHO, CIMIIKOM MPOCTOe M OOJbIle NPU3BAHO BAC YIH-
BUTb, TOUHEE, MOPA3UTh MOJyUYEHHBIM PE3yAbTaTOM. A BOT Teneph 3a/laua HEMHO-
ro nosareijineee.



YnpaxHeHue 12.1

HanuwwuTte ¢ nomoubio pPeKypcuun nporpamMmmy, kotopas BbiBOoAUT
Ha 3KpaH CyMMY BOT TaKOro 3HakonepemMeHHoOro psina:

1 1 1 1 1

_+ e
1 3 5 7 9

YnpaxHeHue 12.2

HanuwuTte ¢ nomMowbI0 peKkypcun nporpaMmMy, KOTopas BbIBOAUT
Ha 3KpaH cyMMy uudp HaTypanbLHOro Yyucna.

YnpaxHeHue 12.3

Ucnonb3ysa pekypcuio, cosganTte nporpammy, KOTopas HaxoauT
Hanbonbwwun obwnn genutens (HOQ) AByXx Yncen nocpeacTBOM
anroputma 3BKnuaa. Kak He 3HaeTe ABkNuaa?

3BKNMA — BENUKUWA YYE€HLIN aHTUYHOCTU. IBKNMA Hanucan
3HamMeHuUTble "Havana", B KOTOpbIX U3NOXWUN OCHOBbLI (HavYana)
reoMeTpun, Ha OCHOBE KOTOPbIX MOXXHO pa3BuMBaTb reOMeTpuUIo
cTporo norn4yeckum nytém. OH co3zgan OCHOBbI TEOPUM Yucen,
AOKa3an 6eCKOHeYHOCTb MHOXeCTBa NPOCTbIX Yncen, npuayman
anroputm HaxoxaeHust HOL... O! Ham xe 3aTo u Hago!

AnroputMm JBKNNAA NPUMEHAETCA K Nape NonoXuUTernbHbIX

yucen U Ha KaXa4oM Lare co3naéT HOBYHO Napy, KOTopas COCTOUT
M3 MeHbLUEero Yncna u pasHocTn Mexay 60nbWUM N MeHbLUIUM
yncnom. Limkn noBTopseTcA, Nnoka Ynucna He CTaHYT paBHbIMW,
nony4yeHHoe 4ucno u ectb uckombin HOM ncxoaHon napol. Beé,
ocTanoch TONLKO HanucaTtb Nnporpammy. "lMoBepbTe, YTO CMOXeTe,
M nonnyTH yxe nponaeHo"™.

1 310 ckasan Teopop Pyssens, 26-oi npesupenr CLIA.




g'" e Pekxypcus — 310 npocTo Koraa pyHKUMA Bbi3biBaeT cama cebs, Ho

yXe C Apyrumu aprymeHTamu. [ins yero 3to Hago? UHow pa3 no3so-
NSAET pe3ko YMEHbLWMUTb ANMHY NPOrpaMM.

Hy 4ro X, kak 51 He pa3 y)xe HaMeKaJ, [opa NnepexoauTh K 1o0uMomMy Omony
IIntoHa — 310 cTPOKH. BoT MMH M 3aliMEMcs B ciienyroLLeil I1aBe.






I'naBa 13.

CTPOKU



Cmpoxa — 3TO NPOCTO NOCNeaoBaTeNbHOCTb CUMBONOB, NPUYEM nobbIx: na-

TUHCKUX, @QHIMIMNCKNX, PYCCKUX, TaTapCKUX, KOPENCKUX (Tam Toxe Bykabl, a He
nepornudsbl, Kak MHOrMe AyMatoT), kKuTanckux (CMm. ynp. 7.6), a Taioke undp.

Kak co3naBath CTPOKY, BBI Y)X€ 3HACTE:
>>>Vizbor='JlaBaifTe BOCKIMUATE, OPYr OPYT'OM BOCXMIUATBHCS'!®

On-na! B nepemenHyio uMenn Busbopa nonanu cnoa OkymkaBbl! A B CTpOKe,
KaK ¥ B YMCIe, COAEP)KUMOE B JalbHEHILIEM U3MEHUTh Henb3s! Bbl Beb He MoXe-
Te B koMaHze pi= 3,1416927 omnbouHo HabpaHHyI0 1Mdpy 6 BOT Tak, 3anpocTo,
Kak Ha Oymare, 3auepkHYTh Ha uudpy 5? [Ipuaércs MeHATb BCE YUCIO:

pi=3.1415927

Tak u co CTPOYHBIMH IIEPEMEHHBIMH — U3MEHHUTH MOXXHO TOJIBKO €CJIH IPUCBOUTL
ApYro€ 3Ha4Y€HHUE SaHOBOIfl

>>>Vizbor='Munass Most, CONHIIIKO JNecHoe. '?

ITomuute, yTO HyMepauus nocieaosarenbHoctel B [lutone HaunHaercs ¢ 07

1 ABTOp - OIMH 13 MepPBbIX UCTIOMHUTeNel 6apAoBCKoi necku — bynar Okymkasa
2 0. Bus6op. "Munas mos"



Ha6npaem:r1
>>>Vizbor([0]
U Buaum:
™
To ecth nepBas OykBa 3HaueHus nepeMeHHoit Vizbor — "M"! A nsaras?

>>>Vizbor[4]

HyMepauus cHMBOJIOB B NOC/IEA0BATENLHOCTAX HaunHaeTcs ¢ 0, No3ToMy MATBIA
cuMmBoul uMeeT 4-biii HoMep! Tak, a Teneps nonpobyem:

>>>Vizbor[-2]
lel

[IutoH BepHyn Ham npennocneanuit cumpoi! Ilpenects 3TOH omepalUH B TOM,
YTO MHE HE HaJO0 3HATh JJIMHY CTPOKH, YTOOBI MOITy4aTh CHMBOJIBI C KOHLIA.

A Janblie HaYMHAEeTCA CaMoe HHTEPECCHOC.

EcTb Takan onepauus — cpe3 Cmpoku (Mbl e, 4eCTHO roBopsi, ceivac U Boc-

NONb30BaNUCh).

Eé ¢popmar: /l
[<uauano>:<xoney>:<waz>]

CaMoe cMelHOe, YTO BCe TPH MapaMeTpa B Heil — Heobs3arenbHble. [IOHATHO,
4TO Cpe3 C OJHHUM IapaMeTPOM BO3BPALIAET OAWH CHMBOJ C COOTBETCTBYIOLIUM
HOMEPOM, YTO MBI U IPOAEIBIBAIIU BBIILE.



Cpe3s ¢ nBymsa mnapameTrpamu: Vizbor[i:Jj] BepHET NOACTpOKYy M3 j -
i CMMBOJIOB, HAYHHAasA C CHMBOJIa C HHIEKCOM i M 10 CUMBOJIA C MHICKCOM J, He
8KJo4Yas €ro.

Hanpumep, xody cumsonsi ¢ 11 ronIS/:

>>>Vizbor[11:19]
'ConHbiWwko'

A Tenepb BC€ CHMBOJIbI, HAaYHHasA C 6-ro:

>>>Vizbor [6:]
‘Mof, ConHbILlKO necHoe.'

A BOT eciM yka3aTth Bce 3 mapamerpa, :y

>>>Vizbor[0::2]
'MnaMsa oHwonco.'

— MOXXHO BBIBECTH Ka)<Ablii BTOPOil CUMBOI,

>>>Vizbor([::-1]
'eoHcen oKwbIHNOC ,A0M fanuM'

U naxxe nepeBepHyTb CTPOKY!

Ho! Cama cTpoka Vizbor mnpH 3TOM HH YYTOUKYy HE MEHSETCS, TO €CTh €CIIH
BaM HaJo BbIAENUTD 1, 3 M 5 CHMBON U3 CTPOKH M Janbllie ¢ HUM paboTarh, HaJo
MPHUCBOMTH 3TO 3HAYEHHUE APYTOf nepemem:o"y

>>>Vizl=Vizbor[0:6:2]
>>>Vizl
‘Mng'

A Kak y3HaTb, CKOMbKO CMMBONOB B CTpoke? O4YeHb NPOCTO — PyHKUMeN len
(ot aHrnuickoro length — "annHa"):




>>>len (Vizbor)
27

[Tpo6ensl Toxe cuutarorcs! He npasna nu, oyenb nonesHas ¢pyHkuusa? Tenepb
MOHATHO, noyeMy ¢yHkuus range (100) maér nocnemoBarenbHoCcTh OT 0 10
99 BrimrounTENnbHO? ITO YAOOHO MpH paboTe ¢ MoC/ieA0BaTebHOCTAMU. BoT ms
npuMepa pacneyaraeM CTpoky ... Ctpoky? Jla 310 e npolie Hekyna:

>>>print (Vizbor)
Munasa Mos, ConHbIWKO necHoe.

A ecnd ¢ KaXAbIM 3JIEMEHTOM CTPOKH s X0uy uTO-HHOyAb caenats? Ilpuaércs
3amycKaTh LUK

Lerm='Eeneer napyc OIMHOXKMIA'
for i in range(len(Lerm)):
print (Lerm[i],"' ',end='")

Ha 3KpaHe:/1

Beneet napyc oauMHOKMUMRK®

[IpaBaa, kak Bbl TOMHHUTE M3 IVIaBbl 8, CTPOKY MOXHO pacreyararhb OoJee 3j1eranT-
HBIM CIIOCOOOM:

Lerm='Eeneer napyC OARMHOKMIA'
for i in Lerm:
print(i,'.',end="")

BeneeT..napyc..0o.4a.U.HOKMN.N.

Mexay npoynM, CTpOKOBbIE IEPEMEHHBIE MOXKHO CKaabIBaTh, 1
NpUCBaMBaTh HOBOE 3HaUE€HHUE cTapol nepeMeHHOU. M TakuM 06pa3oM, HEMHOTO
obMaHbIBaTh [TUTOH, BCE ske MEHss 3HAUEHHE CTPOKOBOIA MEPEMEHHOM, TaK e,
KaK ¥ YMCJIOBOM:

3 A 3HaeTe 1 Bbl, YTO pamMuaua JIepMOHTOB - WOTIAHACKOrO Npoucxoxaenunsn? U Bener ceoe
Hayarno oT [[opaxa /lepMOHTa, IOT/IAHACKOrO Ha€MHOTO BOMHa, oceBluero B Poccuu B XVII Beke



>>>Vizbor='Munass Most, COJIHRIIKO JIeCHOe, '

>>>Vizbor2='rge, B KaxMx Kpasix BCTPETMUWELCH CO MHOW?'
>>>Vizbor2= Vizbor + Vizbor2
>>>Vizbor2

'Mmast Most, COmHBLIGO JIeCHOE, ITe, B KAlMX KpasiX BCTPeTMIBLCI CO MHC0?'

C noMolLbIO 3TO XUTPOCTH M LIMKJIA MO BCEH CTPOKE aBalTe yOepéM U3 nepeMeH-
Hoii Vizbor Bce npobesbl:

Vizbor='Munass Mosi, COJIHMUWKO JIeCHoe.'
L=len (Vizbor) # nnmuua cTpoxmu
='' # cospaéM HOBYI NEepPEMEHHYD
for i in range(L): # umkn no BCei CTpoke
if Vizbor[i]'=' ': # ecnu cuMBOon He npoben
W=W+Vizbor[i] # To moBamnsieM ero B W

print (W) # neuvaraeM pesyambTarT
HpmpaMMaHqumamwl

Munaamoa,ConHbilikonecHoe.

YnpaxHeHue 13.1 |

C nomouwbIo o4eHb none3Hon pyHkuum len() HanguTe naToe
CNOBO B TEKCTOBOW NepeMeHHON Txt, npuCBOUTE ero nepemMeHHOMn
Txt2 v HaneyaTanTe eé. Yemy paBHa nepemeHHan Txt? Hy akue
Bbl 6ecnomollHble... NyCTb 3TO ByAeT CTUXOTBOPEHWE CaMoro
nonynsapHoro B Poccuu noata. Hy 4to Bbl, 310 He MNywWwkuH...

ATOT CTUX Nerko NpounuTUpPyeT NpakTU4ecku Nbon poCCUAHUH B

Bo3pacTe 3+, a BOT co ctuxamu lNywknHa Mbl 3HAKOMUMCA TONLKO
nercl...

Hy? Qorapanucb?
"Hawa TaHs 2pOMKO nnavyem: ypoHusa e peyky MaqduK*”

Moacka3ka: cnoBa oTAENAIOTCA APYr OT apyra npoGenamu.

4 A. Bapto "Msaunk”




CTpOKM MOXHO CKnagpblBaTb B no6om konuuecTse m nopsake, a onepauua
CNnoXXeHusa HOCUT ropaoe Ha3BaHne KOHKameHayus.

>>>S1l="'a6pa'
>>>S2="kan'
>>>S8S8=S1+S2+S1
>>>SS
‘abpakapabpa’

Onepatop in nNo3BonsieT y3HaTb Hanu4ue NOACTPOKN B CTPOKe

>>>'A6p' in SS
False

B nepemennoit SS Bce cnoBa uayT ¢ ManeHbkol OykBbl, nostomy [IuToH crpa-
BEJUIMBO CYMTAET, YTO NoAcTpokH 'A6Gp' B cioBe "abpakanabpa" Her, a BoT 'nab’
— €CThb:

>>> 'na6' in SS
True

Bce poraganuce, yTo in B nepeBoze ¢ aHmMiickoro "B"?

Hy 1 HarloMuHal0, YTO ONepaTop * Mo3BOJIAET MOBTOPUTH CTPOKY 3alaHHOE YHCIIO
pas:

>>>print ("xy-xy "*10)
KY-KY Ky-KY KY-KY KY-KYy Ky-KYy Ky-KY Ky-KY Ky-KYy Ky-KYy Ky-Ky

A Tenepb HEMHOTO OTBJIEUEMCH.

Kak, 8 Hapelocb, Bbl NoHMMaeTe, Byksbl B KOMNbIOTEPE NPeACTaBnAOTCA
ANVHHIOWEW Yepeaon Hynen u eguHUL, NPpUYEM y Kaxaon bykebl — CBOW

Habop eanMHUYEK U Hynewn.




A BOT Kako¥ OyKBe KaKoif KoJl COOTBETCTBYET — onpenensercs Tabnuuei KOHukoz,
B KOTOpOH conepxarcs koabl s noury 1,1 munmmona (!) cumBonos. Kyna tak
MHOro? A TaM cozep aTcs CUMBOJbI IUTs MIOYTH BCEX andaBUTOB MUpa U KUTaM-
CKHX HepOrnudoB B npuaady. Tak YTO KaXKJOMY CHMBOJIy COOTBETCTBYET CBOH
HoMep B 3Toi Tabnuue, Hanpumep " " (mpobexn) na€r nox Homepom 40, Oyksa 'y’
— nog HomepoM 1097...

A xak y3HaTb Homep cumeona B Tabnuue FOHukoa? PyHkuuen ord ():

>>>ord('m')
1097

>>>ord ('ll}')
1065
>>>ord('4"')
52

Ha, cumBou uudps! 4 omnuaercs ot uudpsl 4 (xoropas umeer kox 00000010).

A xak caenaTb Hao6opoT — Nno Homepy 13 Tabnuubl KOHMKoAa HanevaTaTb
cvuMBon? 3anpocTo — byHKumen chr () :

>>>chr (1065)
|uJ.|

>>>chr (12106)
17'(1

Bor BaM u kox kutaiickoro vepormuda ' K ' — nepeso.

A TENEpb UCMOJIB3YEM NOJIYYCHHBIC 3HAHUA B HE COBCEM MHUPHBIX LIEJIAX!

YnpaxHeuue 13.2

A He nourpaTb Nn HaMm B pa3Beauunkos? Yto? Hapoeno
8 pa3sea4umkoB? Toraa B wnuoHos! [laBante B3nomaem
coobuweHue, 3awmdppoBaHHOEe NPOCTENLLIUM CNOCO6OM —




Tak Ha3biBaembIm "wudpom Liesaps™s.. B atom wudpe

KaXAblh CUMBON B OTKPbLITOM TEKCTE 3aMEHSIeTCA CUMBOJIOM,
HaxoAALWMUMCA Ha HEKOTOPOM NOCTOAHHOM YUCNne NO3ULUK neBee
unu npasee Hero B andgasute. Hanpumep, B Wudpe co caBurom
BNpaBo Ha 2, 6ykBa A 6bina 6bl 3ameHeHa Ha B, B ctanet LB -[]
1 Tak ganee. Yucno "2" B 3ToM cny4ae Ha3biBaeTCA KNOYOM.

HonycTtum, nepexBayeHo coobLieHue OT BpaXeCcKoro LWNuoHa:
"Yrenumumnni$cndxunry”, cospaHHoe wudpom Liesapsn.
Nonb3oBaTtenb BBOAUT NpeanonaraeMbii KNy, Nnporpamma
npou3soanT o6paTHbIN CABUI B COOOLIEHNU U BbIBOAUT
nony4veHHylo abpakanabpy Ha akpaH. Ecnu nony4YeHHbIn
pe3ynbraT Hac YyAOBNETBOPAET — NevaTtaeM "Aa" U npekpauwiaem
paboTy; ecnu HeT — ne4yaTaem 4YTO yroaHO U NPOAOMKaeM Urpy B
yrapanky.

Pa3ymeeTcs, Nnpu pelweHUn 3agaym HaQo UCNONb30BaTb PYHKLUK
ord() v chr().

OueHb none3Ha QpyHkuus str (), koTopas TyneiuuM o6pa3oM npeBpauaeT To,
4TO CTOMT B CKOOKaX B CTPOKY:

>>>8tr (123)
123
>>>8tr(3.14)
‘3.4
H naxe rl
>>>str (True)
True'
5 Tait FOnuit Lieaaps (100 rop o H. 3. — 44 rof 10 H. 3.) — APEBHEPUMCKMI TOCYAAPCTBEHHBII U

TOMIUTUYECKUIA IeATeNb, IUCaTeND, nonkoBopew. OT ero GaMmunmum, Mexay NpouUM, MPOUCXOUT U PYCCKOE C/IOBO
"Lapb" (Ha ApeBHEPYCCKOM OHO MUCANOCH KaK UbCapb (b B APeBHEPYCCKOM MPOM3HOCUNACH KAaK KPaTKMit 3BYK €)



Ynpaxnenue 13.3

Hanuwwute nporpammy, kKoTopas BBOAUT LieNloe YUCNOo, a BbIBOAUT
nocneaHo0 uudpy KBaapara BBEAEHHOr0 YACNA; UCNONb3yeM
¢pyHkuumro str(). Kro ckasan: "Hy ato xe npocrto!"? Xopowo,
YTOUYHSAI0: NnporpaMmMa aomxkHa 3aHumatb O1HY (aa-aa, oaHy)
CTPOKY.

YnpaxHeHnue 13.3.1

A Tenepb Xovy Hane4yartaTtb nepsyro umbpy KBagaparta BBeAEHHOro
Yyucna.

Kpome BbileomucaHHbIX (YHKUMH pabOTBl CO CTPOKAaMHM, CYILIECTBYET eIl
OrPOMHOE KOJIMYECTBO METOAOB pabOThl CO CTPOKAaMH, KOTOpbIE MpeoOpasyloT
CTPOKY, ocmaeénsisn e€é neusmerHou. EcN HyXeH MOMyYeHHBbIH pe3ynbTar — Npu-
CBOHTE €ro Apyroi nepeMeHHo# (a MOXHO M Toil xe camoi). Kak oObl4yHO, He
OYEHb MOHATHO?

Torna Takoi npUMepYMK: BOCCTAHOBUM MEpeMeHHYI0 Vizl:
>>>Vizl="'Mns'

Yr1oObl NPUMEHUTH K 00BEKTY KaKoil-HMOYAb METO., HaJl0 NPUIMHUCATb €ro (MeTox)
yepe3 Touky. [IpuMennm MeTon . swapcase ()‘7

>>>viZl=Vizl.swapcase ()
>>>print(vizl,Vvizl)
MN1A Mnsa

To ectp MeTon . swapcase () 3aMEHUJI BEpXHUH PEruCTp Ha HHXHUHN U Haobo-
pOT, [IPH 3TOM NepeMeHHas Viz1l He U3MEHWIach, U HaM MPHLIOCh PE3YNIbTaT
3arpy3uTh B epeMeHHy10 viZ1!




370 1 eCcTb MaBHbIN HeQOCTaTOK U rMaBHOE NPEUMYLLECTBO CTPOK: HUKaKne
METOAbI HE MEHAIOT coaepxmmoe obpabaTbiBaemoin CTPokK, a YTobbl Nony-

YUTb pesynbrat Nnpeobpa3oBaHUA CTPOKKU, ero Haao NPUCBOUTL APYron nepe-
MEHHOI (a MOXHO U TOM Xe camon!).

Pa6oTy ocHOBHBIX MeTOOB 00paboOTKH CTPOKH OyneM Mo3HaBaTh Ha MpUMeEpax.
Jns npuMepa Bo3bMEM NEPEMEHHYIO

>>>Aref = "s1 He pycanka - MeHs CoM HegoraoTun!"®

1 OyJeM MPUMEHSATD K HEH pa3Hble METOBI.

MeTtoq .capitalize () Oenaet NponWcHON Nepeyto OYKBY CTPOKU:

>>>Aref.capitalize()
'l He pycanka - MeHs coM HepornoTun!'

Metog . title () genaeTt NnponucHon nepsyio BykBy Kaxaoro cnoea:

>>>Aref.title()
'l He Pycanka - Menss CoMm Hepgornotun!

Hy Teneps, kak roaopwrca,rl

"Yumamens sHcoém youc pugpmul "posel”
Ha eom, so3vmu eé ckopeti!"”

— cAcJIacM BCC 6yI(Bl>l NPONMUCHBIMH!

>>>Aref . upper ()
‘A HE PYCAJIKA - MEHA COM HEQOINoTunr

6 O. Apedbesa "OpnocTimumita” . 370 He oneyarka! C6OpHMK MHTepecHeMX ogHoCcTHLMI Onbru
ApedbeBoit 1efiCTBUTENbHO TAK M HA3bIBAETCA
A.C. Tywkun "Ebrennit Onernn”.



[Mo6anoBanuck — U XBaTUT. BepHéM Bcé kak ObLIO:

>>>Aref.lower ()
'l He pycanka - MeHs coM HepornoTun!'

CnenaeM 4T0-TO Bpoac 3aronom<a:r1

>>>Aref .center (50, '+')
'++++++49 HE PYCANKa - MEHA COM HEQOTrNOTUN!++++++++'

JlaHHbIH METOA, MOHATHOE AENIO0, LIEHTPUPYET CTPOKY, 3aMOIHSAA U3JTHLLIKH CIIpaBa
U ClleBa 3HaKaMH + (3To0 y MeHsA. A no ymomyaHuio npobenamu). [lepsolil na-
paMeTp onpenesseT QJJIHMHY HOBOH CTPOKH, a BTOPOi — KaKMM CHMBOJIOM OyaeM
3aMOJIHATS.

[Ba aHanornyHbix metoaa .ljust( width, char)uv .rjust( width,
char) ToXe AenatT CTPOKY ANUHOW width (WWpWHA C aHrNMICKOro) No

HeobXxoaAMMOCTU 3anonHsAs nocnenHme/nepBble MecTa CUMBOSIOM char:

>>>Aref.ljust (38, '~')
'A He pycanka - MeHs cOM HepornoTunl~~~'
>>>Aref.rjust (40, 'Q')
'‘0@@O@@sn He pycanka - MeHs coM HegornoTun!'

Hy a Meton .strip() ynanuT yka3aHHble 3HaKH B Hayajle ¥ B KOHLIE CTPOKH:

>>>Aref. strip('s')
' He pycanka - MeHs coM HepornoTun!'
>>>Aref. strip('!')
'A He pycanka - MeHs coM HegornoTun'

Jlns mocsenyomuX OMBITOB OCTaBHM B NOKOE PYCAJIOK H IePeHaEM K OpOCsTaM:




>>>Pig="'"''0 xpalOpsui, xpabpsui nsrauox!
Ipoxan nm on? O Her! O Her!'''®

Crtpoxku, koTopbie 06pabareiBaeT [THTOH, MOryT ObITh OYEHB JIIHHHBIE HIIH JaXKe
NO3THYECKHE, KaK B HAllIEM ClIydae.

ns 3anucK Taknx CTPOK C CoOXpaHeHneM hopMaTMpPOBaHWUA U NepeHoca

CTPOK MCNONb3yeTcs MPoliHol anocmpog B Havane v B KOHUE CTPOKK.

CKONBKO pa3 B TEKCTE BCTPEYAETCA CIIOBO Hem?
>>>Pig.count('ner')

2

A 6yksa p?

>>>Pig.count('p’')
5

A B KaKo¥i TO3HLIKUH BIEPBBIC BCTPEYAETCS CIIOBO Hem?

>>>Pig.find('HeT')

bb

A BOT HOMED NMOCJI€AHEr0 BXOXXKACHHUA Hajw
>>>Pig.rfind ('ner')
51

To ecTb uwemM BxoxaeHue B obpaTtHoM (reverse) nopsake — ¢ KoHUa

CTPOKW, NO3TOMY MeToA Ha3biBaeTcs rfind.

‘ A. MunH "Bunnu-Ilyx u Bce-Bce-Bce". Ilepeckas ¢ anrnuitckoro b. 3axopepa



A ecnu noAcTpoka He HaiiieHa?

>>>Pig.find ('ma')
-1

Ara! Ecnu cTpoka He HaiieHa, To Mbl OIY4YuM -1 (Tako# e OTBeT JaéT MeTox
.rfind () ). Hy u 3auem Bc€ 310, cipocute BbI? S ¥ Tak MOTy CKa3aThb, BXOAUT
CJIOBO B CTPOKY MM HeT... Hy, Bo-nepBbIX, NporpaMMbl OOBIYHO UMEIOT JEJI0
CO CTPOKaMH, COCTOSIIIMMH M3 MUJIJIMOHOB(!) CHMBOIOB. A BO-BTOpPBIX, BOT BaM

npocroe rl

YnpaxHeHue 13.4

CocTaBbTe Nporpammy, KOTOpasa CYMTaET, CKONbKO pa3 Bo ¢pase

"MoaymaB HEMHOro, OH NONOXMWN Ha 6NUHLI CaMbIN XUPHbIW
KYCOK CEMIU, KWNIbKY U CapAWHKY, NOTOM YX, MNnes U 3aAbiXancChb,
cBepHyn o6a 6nuHa B Tpy6Ky, C YyBCTBOM BbINWUI PIOMKY BOAKW,
KPAKHYN, pacKkpbin por...

Ho TyT ero xBatun anonnekcu4yeckuu yaap."®

BCTpeYaeTCs TOT UNn NHOW Habop O6ykB, BBeAEHHbIN
nonb3oBatenem. A BOT 3AeCb NyCTb BbIXOA4 U3 NPOrpaMMbl
npoucxoauT, Koraa nonb3oBaTenb Haxan nwbyo unudpy.

NMoackaska: merop .isdigit() sbigaér True, ecnu cTrpoka
cocToMT U3 uudp.

YnpaxHeHue 13.5

A Tenepb X044y yBMAETb NPOrpaMMy, KOTOpas onpeaensert,
ABNAETCA N1 BBeAEHHAA CTPOKa NafIMHAPOMOM, TO eCTb YATaeTCA
OAWHAKOBO CNeBa HanpaBso M cnpaBa HaneBo.

Moackaska: a BOT 3geCb HaQo NPUMEHUTbL MeTon
.replace(old, new),koTopbii 3amMeHAET BCE BXOXAECHUA
NOACTPOKM 0/d Ha NOACTPOKY Nnew.

9 A. Yexos "O 6peHnoctn”




Mouyemy A He paccka3an 06 3Tom cpa3y, B MeToaax o6paboTku
cTpok? "Hukro He o6HUMeT HeobBbATHOro'*", a NMuUTOH
COBEepLIEHHO HEOOBLATEH ...

Yro? Ilpumep manuuapoma?! Bel He yuTanu B netcte npo byparuno?! "A posa
ynana Ha jany A3zopa" — 3T0 OTTyAa KJIacCHYecKHil nanuHapom; Ho A. Tosncton
no3auMcTBoBal ero y Adanacus dera — 3HaMEHHTOrO PyCCKOro ModTa.

Ho nagaiite my4ie HCONB3yeM MO# COOCTBEHHBIN, aBTOPCKUH MaIMHAPOM:
"H Bepe nawa Cawa ne pesu..."

KOTOPBIH 51 HaIMCaJl PO CBOMX AETeEH :)

Ocranuce eweé cuiibl Ha ynpaxHeHus?

Torpma Hafgo Hanucarb MOJIE3HYIO ﬂpOI‘paMMyI/l

YnpaxHenue 13.6

O6bIuHOEe ABNeHne — Korgaa  NO HEeU3BECTHOW NpUYUHe B
TeKcTe No4Yemy-To NOABNAIOTCA NULLIHKE npobenbl, BOT
KaK cenvac y MeHA. 3aa4ya — HanucaTb NPOCTYyHo

nporpammy, KOTopas yaansieT nuiHue npobenbl B TEKCTe.

A B KayecTBe NOAONbLITHOW Ppa3bl UCNOMb3yeM Ha4yano BeCENOn
nosectu [Ixxepoma K. [Ixxepoma :

"Hac  6bino yemeepo — [Hkopdx, Yunbsm Camioans appuc,
s1u MoHnmopeHcu™".

YpanuTte nuwHue npobenbi U cocuntTanTe ynos (To eCTb CKOMbKO
npob6enoB yaanunu)

10 Kosbma I1pyTkos
11 Ma, noBects "Tpoe B 10AKM, He cunTas cobaku' Ha4MHaeTCA MMeHHO Tak: "Hac 6b10 YeTBEPO”




llI~%h Cmpoka — 310 NPOCTO 0BbIYHLIN TEKCT, NPUCBOEHHbIA Niobo nepe-
H MeHHou. [NMoMumo oveHb adbhekTUBHON onepaunu cpesa cmpoku
CyLWeCTBYeET €LLE MHOXECTBO MeToAoB 06paboTkn CTPOKK.

OpnHako 3aecb Haao NOMHUTL, YTO CTPOKK B MUTOHE HEU3MEHHbI, TaK YTO
€Cnn Hago 3anoOMHUTL pe3ynbTaTtel paboTbl HAA CTPOKOW — NPUCBOWTE ero
Kakon-H1byab nepemMeHHON.

MeTtonoB 06paboTkn CTPOKMN ax 47 WTYK, CaMble HYXHble i NepeYncnun B
MpunoxexHnu 1.

B obuieM, BbI y)ke MOHSUIH, YTO CITUCOK METOAOB 06pabOTKH CTPOKH MOUCTHHE
OTpPOMEH, MpOoIle 03HAKOMHUTCS ¢ HUM B MHTepHeTe, KOraa MPUCHUYHT...
3aiiMEéMcs IpYTHM BHIOM MOCIEA0BATENIbHOCTH, KOTOPbIH B [TuToHE Ha3biBaeTCs
CIHUCKH (XOTS MHE JIMYHO OOJNblIe HPaBUTCS NMPHBBIYHOE HA3BaAHUE MACCUB, HO
TYT, KaK TOBOPUTCS, "MO3MHAK METAThCA" — CJIOBO "CIHUCOK" CTaN0 NPUBBIYHBIM
TepMuHOM B [luTone).



I1aBa 14.
CIIMCKMHA




Cnucok — 3mo mun GaHHbIX, NpedHa3HavYeHHbIU Ons xpaHeHusi Habopa unu

nocnedosamenibHOCMU pa3HbIX 31eMEeHMOos.

Kak 061:1'-IHO, ACHO, 4YTO HHYETO HE ACHO. .HaJIHO, co3aaauM CITUCOK:

>>>Sps=[1, 2.05, 'aéer', [6.6, 120],"eight"]

3nece Sps HMMs CIHCKa, a B KBaIPaTHBIX CKOOKaX 4epe3 3amsiTylo MepedncsieHo
BCE, UTO B HETO BXOJIHT:

Ha nosuvuynun Ne O yncno 1

Ha no3uunun Ne 1 —uucno ¢ nnasatowen 3anaton 2,05
Ctpoka absr

Cnucok [6.6, 120]

Crpoka eight Ha no3uuuu Ne 4.

nuewbh e

To ecTh B KaueCTBE AJIEMEHTOB CITHCKA MOXET ObITh BCE, 4TO yroaHo — 4ucia,
CTPOKH H JAXE ... IPYTHE CITUCKH, KaK BUOAUTE.

OﬁpaﬂlalOTCﬂ K 3JICMCHTaM CIIHUCKa TOYHO TaK XK€, KaK K CTPOKE:

>>>Sps [0]

1

>>>Sps[3]
[6.6,120]
>>>Sps[-4]



®yHKUMA len (), KaK Bceraa, AaéT AnNuHy cnucka (a UMEeHHO — KONUYeCTBO

3MNEMEHTOB):

>>>len (Sps)
5

A Tenepb naBaiiTe pacrnieyaraeM cnucok. Kakoin? prroﬁ:rl

Digit=[1, 'one',2,"' deux',3, 'drei']
for i in range(len(Digit)):
D=Digit[i]
print (D, end=' ')

Ha sxpaHe, Kak U 0)KMIanoch:

1one 2 deux 3 drei

3nech B IIUKJIE€ MEHSAETCS MHIEKC 3JIeMeHTa i , 3aTE€M BBIBOIAHUTCA 3JIECMEHT
CIHUCKA C MHJICKCOM i .

Onpnaxo B [Iutone ects Gonee 3pdexTHbli (M 3ddexTHBHBIH) cnocob pacneya-
TaTbBerCHHCOKvl

Digit=[1, 'one',2,"' deux',3, 'drei']
for j in Digit:
print (j, end=' ')

3aecb anemeHTbI Cnucka BbIBOAATCS B OOHY CTPOKY, pa3aenéHHble npo-
6enoMm, Npu aTOM B LMKNE NEPEMEHHana j NPUHMMAET camy 3HaYeHUs

U3 Cnncka — TOYHO TaK Xe, KaK B NpeablayLlei rnase Mbl pacnevarsiBanu
CTpoky JlepmoHTOBA.




JanHblii cnioco6 ynobeH, koraa HaM Hazio npoGexars Mocnea0BaTelLHO BCe le-
MeHTBI criucka. Ecnu ke Hago Kak-TO JOMOMHUTENBHO 0OpaboTarh 37E€MEHTHI

CNHCKa, TO MPUAETCA MPUMEHUTb NEPBBIH cnocob:

Digit=[1l,'one',2,' deux',3, 'drei']
for i in range(0,len(Digit),2):
D=Digit[i]
E=Digit[i+1]
print (D, E)

Ha 3KpaHe BHJJ.HMI]

1 one
2 deux
3 drei

D10 Gonee ynoOHbIH crnocod nokasaTh YUCIO M €ro MepeBod Ha A3BIKM MHpa —
aHmUACcKuii, dpaHLy3CKUIl U HEMELKHU, eCITH BBl e1UE HEe JOTaJalnuCh,

Onepauus cpesa CMpoKU TOMHO TaK Xe paboTaeT U co CNUcKamu:

>>>Sps[1:4]
[2, 'a6sr', [6.6, 120]]

Criucku OTHOCATCA K UBMEHAeMbIM TUNAM AaHHbIX, B OTNUYME OT CTPOK.

Hanpumep, 3aMeHUM 4-blit 21eMeHT B Sps Ha @ :

>>>Sps[3]='w'
>>>Sps
[1, 2, 'aber', 'w', 'eight’]

Mb1 Gnaronoay4Ho 3aMeHHIH 4-blif JIeMeHT cruckal

...................................................................................



A BOT 006asums 31IEMEHT B CIIUCOK BOT TaK 3aMpPOCTO HE MOJIYUUTCS:

>>>Sps[5]=2.12
Traceback (most recent call last):
File "<pyshell#6>", line 1, in <module>
Sps(5]=2.12
IndexError: list assignment index out of range

To ectb "UHaekcOmumOKka: MHAEKC Ha3HAYeHHs CIIMCKA BHE JMana3oHa’.

Co BceMH BuzaMu nocnenoBareabHocTel B [TutoHe cinenyer obpalarbest OTBeT-
CTBEHHO, UCIOJIb3Ys TONBbKO pa3peluéHHbie Co3aareneM! meToabl.

[o6aBnaTh 3NeMeHTbl B CIMCOK, KOHEYHO, MOXHO, HO OCTOPOXHO. [ins 3TOro
€CTb caMbivi ynobHbIi MeToq . append () , ao6asnsownin 1 aNemeHT B KO-

Hey crnvcka:

>>>Digl=[1,3,4,2,6,2,6]
>>>Digl.append(2.12)
>>>Digl

[1,3,4,26,2,6,212]

OtnnuHo! A Tenepb 100aBUM B KOHEL] CITMCKa OyKOBKY:
>>>Digl.append (F)
Omn-na! Yro-to nouuio He Tak, BCE )k Taku [IMTOH He BCEsIHbIMN:

Traceback (most recent call last):
File "<pyshell#6>", line 1, in <module>
Digl.append(F)
NameError. name 'F' is not defined

[Ipumepnbiii mepeBoa: "OTcnexxMBaHHE INOCIEAHETO BbI30BA", Nasblle YKa3bl-
BaeTcs B KakoM ¢aiine M B Kakoi CTpoke Mpou3ouuia npobiemMa H yKa3blBaeTcs

‘ 3pech nop Coapatenem umeertcs B Buay I'sngo pan PoccyM - ocHoBHOI nso6peTtarens [Intona



oneparop, Ha KOTOPpOM CIIOTKHYJICS ITuToH; U B nocnenHen CTPOKE CaMO€ INIaBHOE
IUIs HaC — IEpeMEHHas F He onpeneneHa!

Bcé, uto He B KaBBIYKaxX (KpoMe uucen, koHedHo) [Tuton cunTaeT nepeMeHHbIMH
(BOT MO3TOMY MMs NIEPEMEHHOM HE MOXET HaYHHATbCA ¢ MG phl). Tenephb MoHAT-
HO, KaK 100aBUTh 6y1<031<y:r1

>>>Digl.append('F')
>>>Digl
(1,3,4,2,6,2,6,22'F

A MOXHO N00aBHUTh COIEPKHUMOE NMEPEMEHHOI:

>>>a="BaMbapbusi! Kepryay!'"?
>>>Digl.append(a)

>>>Digl

1,3,4,2,6,2,6,22, 'F'Bambapbus! Kepryay!]

ITopsnok! PaGoraet!

YnpaxHeHue 14.1

[aH Hekun cnucok u3 yucen. BoiBegure Bce ero YéTHble
anemMeHTbl. NMpu 3TOM ncnonb3aynTte UUKN for, nepebuparowmn
3neMeHTbl CNUCKa, a He UX UHAEKCbI!

YnpaxHeHue 14.2

Dan Hekun cnucok u3 11 yucen. Cosganite HOBbIN CNUCOK,
COCTOSILLUN U3 CpeaHUX apudMeTMYeCKuX 3Ha4YeHUN BCeX ero
nocneanoBaTtenbHbIX TPOEK 3f1IEMEHTOB, C TOYHOCTLIO A0 2 3HAaKOB
nocne 3anATon.

A ecli MHe HaJ0 J00aBHUTh DJIEMEHTHI HE B KOHEL], a JII000€e MECTO CITHCKa?

XKenaete metoa? OH ecTh y MeHs!

2 Hapetocb, Bbl Bce cMoTpeny "KaBka3sckyio nieHHuLy"?!




MeToa.insert () BCTaBnsieT 1 aNeMeHT B YKa3aHHY0 NO3nuUmio:

>>>Digl.insert (0, True)
>>>Digl

[True, 1,3, 4,2,6,2,6,22,'6aMbapbus! Kepryay!]
>>>Digl.insert(2,chr(12103))

>>>Digl

[True,1,'H", 3, 4,2, 6, 2, 6, 2.2, 'Bambapbus! Kepryay!]

To ecTb, MBI yCMIEIIHO BCTaBUIIM BO 2-10 MO3HLHMIO CIIUCKAa KUTAHCKHIA Hepornug
"eHs, CyTKH" N0 ero HoMmepy B Tabnuie FOHuKOA.

Co3spaTb CNMCOK U3 CMPOKU MOXHO C NOMOLLbIO (OYHKUMM 1ist () :

>>>Lst=list ("llpuser")
>>>Lst
[ln|. Ipl. IMI' IBI' lel' 'TI]

A eLL€ MOXHO CNUCKUN CKNaabliBaTh (NO-YMHOMY 3TO, KOHEYHO, Ha3blBaAEeTCs

KOHKaTeHauus):

>>>Sps=Sps+ [ "[IaTnt sneMeHT" ]
>>>Sps

[1, 2, 'aber', 'w', ‘eight’, 'NaTbit aneMeHT']

Jlns paboTel CO cIMCKaMH €CTh Bcero-to 11 MeToaoB, MpUYEM OHM 4aCTHYHO
COBIIAJIAIOT C METOAaMH Pa0bOTHI CO CTPOKAMH.

HanpuMep, €03/1aAMM HOBBIH CITHCOK (BCé-TaKH CIIMCKH, KaK NpaBUJIO, COCTOAT U3
OOHOPOAHBIX JIEMEHTOB — UJIK YHUCEII, HITH 6y1(B, WJIK CTPOK.. )

>>>Digl=[1,2,3,4,2,6,2,6]



Hu COCYHTAEM, CKOJIBKO pa3 B 3TOM CIMUCKE COACPKHUTCA YUCIIO 2:

>>>Digl.count (2)
3

Ho 6Gonbiias yacTb METONOB, CBOM, OPUTHHANIbHBIE, CIUCOYHbIE, HaNpUMeEp,
MeToq . index (X) Bo3BpallaeT NonoXeHHe NEPBOro IEMEHTA C 3a1aHHBIM 3Ha-

YCHHUEM! ’l

>>>Digl.index(2)
1

He 3a0b111, 4TO HyMepauus 31eMeHTOB HadyuHaeTcs ¢ 07

Y Mmerona .index (x)ecTh HEOOCTATOK: €CJIM 3JIEMEHTA X HET B 3aJlaHHOM
CIIUCKE, TO MPOU30KAET oIMOKa U MporpaMma OCTaHOBUTCA. ..

IToaTomy nydme cHayajga NpoBEPUTH HaJIMYHKe 3eMeHTa B criucke. Kak? JIubo ¢
IIOMOUIBIO MeTOAa . count (x): ]

>>>Digl.count (2)
3

JIn6o Gonee mpocTeiM crtocoboM — onepaTopom in:

>>>2 in Digl
True
>>>5 in Digl
False

A BOT MeTof . pop (i) ynmansier U3 CIIMCKa 3JIEMEHT C HOMEPOM i U BBIBOIHUT €ro
Ha 3KpaH. Ecnu HoMep He yKa3aH, yaiseT NOCIeAHHMI 31IeMEHT:

>>>Digl.pop (1)



Kaxk Buaum, [TUTOH ynamun aneMeHT ¢ HOMEPOM | U YCIY»IIMBO HareyaTal ero.

O6patuTe BHUMaAHWE, YTO Memodbl CAUCKO8, B OTNUYNE OT CMPOKO8bIX
mMemodos, U3MEHRAIOT caM CNUCOK, U NO3TOMY pe3ynbraT He HY)XXHO 3anucbl-

BaTb B 3TOT CNNCOK — OH USMEHUTCA CaM.

>>>Digl
(1,3,4,2,6,2,6]

A Kak u3 cricka caenarb cTpoky? O, 31o He Tak npocto! Jleno B ToM, 4To GyHK-

uus str(), Aenawooias CTpOKy M3 BCEro, YTO YroAHO, O€NaeT M3 CIHMCKA YTO-TO
CTpaHHoOe:

>>>vvv=['veni,',6 'vidi,',6 'vici']
>>>str (vvv)

"['veni,, 'vidi,', ‘vici']"

>>>s=[1,2,3]

>>>str(s)

M, 2, 3]

[To3ToMy "HOpMaibHbIE repoH Bceraa uayT B obxon"!
Bo-nepBeIx, CITHCOK JOMKEH COCTOATh TOJIBKO U3 CTPOYHBIX JIEMEHTOB.

Bo-BTOpBIX, COOHPAET M3 ITUX 3NIEMEHTOB CTPOKY XUTPOX. .. Aa-a, BCE MPaBUIb-
HO: XUTPO-XyTKHH MeTox . join () :/1

<cTpoxa>=<paspenurens>.join (<cnmcox>)

[Monpo6yeM Tenepb caenaTh ITHM METOAOM U3 CIIUCKA VVV HOPMAIBHYIO CTPOKY:

>>>W=' '.join(vvv)
>>>W
‘veni, vidi, vici*

3 Dunbm "Ait6onuT-66" y>xe non3abelT, a 3Ta hpasa U3 Hero CTana KpbinaToit!
‘ Tepepomres xak "TIpuwén, ysupen, nobemwr’. JlatuHckuit apopuam - 0 GbICTPOi! U pelyTenbHOM nobene

--------------------------------------------------------------------------------- 163



To ecTb MeTOA . join() c06upaeT N3 3NeMeHTOB CNUCKa CTPOKY, BCTaBNAA
MeXxay anemMeHTamn 3afaHHbli pasnenuTenb — B 4aHHOM cny4yae npoben;

HO MOXXHO BCTaBUTb U I'IYCTOVI pasaenutens, u nobble apyrue 3Haku:

>>>W="'+:"'.join (vvv)
>>>W
‘veni,+:vidi,+vici'

S 4yBCTBY1O, YTO BBl HEMHOTO 3acHienuch. [lpemnaraio pasmsaTbes — caenarb
ynpaxHeHue!

Ynpaxxernue 14.3

WUmeem cTpouky: "3HauuT, Tak:, aBTobycom, kK, Tambosy,
noave3xaeMm,"®, B KOTOPYIO Kakue-To Bparu NnoHacTaBuMNu NULWHUX
3anaTbix. Hapo U3 cTpoku caenarb CNUCOK, NIMWHKE 3anATble
ybpaTtb (Bce, kpoMe nocnegHen), a UCNPaABNEHHbIN CNUCOK
npeBpaTUTb Ha3aA B CTPOKY U 3aTeM BbiBECTU Ha NevaTb.

MeTop .join BaM B NOMOLb.

A Tenepsb npeanararo nourparh B nuoHoB... Kak HemaBHo urpanu?! U npasnaa,
Urpay... Xopouo, OMrpaeM ONsTh B pa3BeAYMKOB — 3TO BaC yCTPOUT?

YnpaxHeHnue 14.4

3TO y HUX WINUOHBLI, a Y Hac — YKCTble, BnaropogHble 3...
AOOLITYMKMN YYXUX cekpeTOB. [lonycTum, pasBeg4ynkam yaanochb
npuobpecTn Ha YEPHOM pbiHKe COBEpPLUEHHO CeKpeTHYylo cynep-
nynep-3BM, 3anpeuwéHHyI0 K BbIBO3y U3 BpaXben CTPaHblI.

TyT Kak pa3 ecTb KOHTeMHep ¢ 1000 sawmkoB, oTNpaBNsAeMbIn

B Poccuro. Ham Hano cny4yanHbiM 06pa3oM B OAMH U3 SILLMKOB

3arpy3utb 3Ty 9BM, n coobwnutb Ha PoanHy, B KakoMm U3 AWKNKOB
nexur obpaseu.

Mpu4ém coobWwmnTb HaAo Tak, YTOObI HUKTO He aorapganca. ins

5 B. Boicoukuit "ToBapuiun yuéHble” ‘



3TOro co3naém cny4yanHylo nocneposarenbHocTb U3 1000 6yks
natuHckoro andasurta. Tak BOT HOMep NO3uUuK, rae BnepBble
BCTPETUNOCHL coyeTaHue BGykB "au” u Aaér Ham Homep AwuKa

co cneuroBapom. Mouemy "au”"? Cumson 3onora B Tabnuue
MeHpeneeBa — "Au"! A 4TO genarTb, €CNK 3TO coYeTaHue HU pa3sy
He Hawnocb? OyeHb NPOCTO: 3HAUYUT, CeroaHn OTrpy3ku He Gyaer.

Mexay npoyuM, MporpaMMHUpOBaHKE OYEHb YaCTO MPUMEHAETCA 11 HGPOBKH,
M COOTBETCTBEHHO [UIS B3710Ma UG POBOK.

M camoe cheHOMeHanNbHOE [OCTMWKEHUE MaTemMaTUkos B obnactu wnudposa-
HURA — 3TO KPMNTOrpadmA C OTKPLITLIM KITKOYOM, KOTOpas NO3BONSIET cobe-
celHMKaM CHa4yana coobwmTb Apyr ApYry OTKPbITblE, HECEKPETHbIE KITHOYMU,

a nocne 3Toro NPeCcnoKONHO obmMeHuBaTbCs SaLI.Mq)DOBaHHbIMM coobuieHnn-
MU, KOTOPbIE NOYTU HEBO3MOXHO B3NOMaTh, NPUYEM NepexBaT HECEKPETHLIX
KINtoYen HUYEro He aact 3NOYyMbIWLNEHHUKaM. ..

Kro 3aUHTEPECOBAJICSI 3TUM YyAOM coapeme}moﬁ MAaTEMAaTHKH — MHIIOCTH

npocum B MHTEpHET unTath npo anroput™ Jduddu — Xennmana, n306peTéHHbIAR
ewé B 1976 rony...

Kak To Hu CTpaHHO, yaanaTb 3NeMeHTbl U3 CNNCKa MOXHO HEe TONbKO Me-

TOAOM .pop (), HO ¥ METOAOM . remove (), BOT TONbKO AENaOT OHU 3TO
COBEPLUEHHO NO-PasHOMY.

Ecnu . pop (i) ynanser u3 cnucka i-blif 3JIeMeHT, TO . remove (X) ynaiur ae-
MEHT CO 3HaYeHHueM X:

>>>Digl=[1, 3, 4, 2, 77, 6, 2, 6]
>>>Digl.remove (77)

>>>Digl

[1,3,4,26,2,6]




BoT Tonpko ecinM 3MeMEHTa HET B CITUCKE, TO NmporpaMma OCTAHOBHTCH I10

oum61(e:rl

Traceback (most recent call last):

File "<pyshell#4>", line 1, in <module>
Digl.remove(7)
ValueError: list.remove(x): x not in list

HO3TOMy 3TOT METOA JIy4llI€ NPHMEHATDL B CBA3KE C ONEPATOPOM in. inIMepHO
BOT TakK :

TT=[1,100.0,78,'ypa’', 12.23]
while True:
x=float (input ('uTo ymanurs: '))
if x in TT: #ec;am uUMCIIO eCTL B CHOHMCKe
TT.remove (x) #ynansseM umcno
print ('umcno',x,'ymaneno')
break #BuxoaMM u3 uukna
else: #ecnu umcna HeT - npojoIKaeM
print ('Taxoro umcna HeTr B cnucxe')

3anyckaeM nporpammy, 4 becenyem ¢ jl?

yYTo Yypanutb: 1.1

TaKoro Ynucna Het B Cnucke
yTo yaanuTtsb: 1

uyucno 1.0 ypaneHo

YnpaxHeHue 14.5

Cnucok A anuHon 10 anemMeHTOB 3a4aéTCA C NOMOLWbIO
reHeparopa cnyvanHbix yucen. 3aaaHHbIA CNUCOK HAAo
cABUHYTb Ha M aneMeHTOB BNpaBo NO Kpyry, TO €CTb nocneaHue
3aneMeHTbl Tenepb 6yayT nepebIMM.




YnpaxHeHue 14.6

A paBauTe cocuynMTaeM, KakoBa BEPOSTHOCTbL COBNaAeHUs AHEN
poXxaeHus y ABYX noaen B rpynne u3 25 yenosek?

A Temneps y Bac €CTb 3HaHHs, KOTOpbIE MO3BOJIAT BaM CO3/1aTh JABHO OXKHIAEMYIO
nporpamMMy pasiaud KapT Ui UTphl B "qypaka'.

YnpaxHeHnue 14.7

HanuwuTte nporpammy, kKoTopas nepertacyet konoay B 36 kapT,
pa3pacT TpéM urpokam no 6 kapr... Mouemy Tonbko TpEM? A
YeTBEPTLIN YTO-TO CeroAHA He Npuwén. FOBOpUT, K 3K3aMeHy nNo
MUTOHY Haf o roTOBUTLCA.

Danee MuToOH pacnevaTbIBaeT KapTbl, HAXOAALWMECH Ha PyKax y
BCeX 3 UrpoKOB, NOKa3biBaeT KapTy, OnpeaensiowWwylo Ko3bipu, U
4YenoBeYeCKUM roflocoM ... U3BMHUTE, PYCCKUM A3bIKOM nevyartaeT
Ha3BaHMWe KO3bIPHOW MacTU U HanocneaokK pacneyaTbiBaeT, YTo
ocTanoch B Kofnoae.

[ToMHHTE, B Havyase KHUTH s 0o0ellla BaM PacCYMTaTh, KOTAa CleAyeT OTMEYaTh
MUWUTMOHHBIH [leHb POXXIEHHS — TO ecTh, koraa Bel mpoxkusere 1 000 000 guei?
Bot paBaiTe ¥ BBITIOJHHUM

YnpaxHeHue 14.8

MNporpamma cHavyana 3anpawmBaeT AeHb, MECAL U roa PoXAEHUA,
3aTeM — kakon no cyety [IEHb poxaeHun xenaete paccuuTaTtb
(He meHb B roay, a YACNO AHEW, NpoLleaWNX CO AHA poXaeHus!).
OTBeT HaAo BbIBECTU Ha 3KpPaH B BuAae:

Baw 1000000 deHb poxOeHuss ommeydalme 2 okmsibpsa 2049 2o0a




||l'>° Cnucok — 370 NocNenoBaTenbLHOCTb, COCTOSALLANA NOYTU U3 BCETO, YTO
YrOQHO: Y1Cen, TEeKCTOB, CNNUCKOB, CTPOK, KOPTEXEW, AEHEr, Kupnu-
Yyen... On, NnocneaHue Asa, Noxanym, NUWHWe... A camoe rnasHoe

— no6own anemeHT B NtO6ON MOMEHT MOXHO nepeuMeHo8ams, He nepeumMe-
HOBbIBas BECb CNUCOK. A BOT MeToaoB, o6pabaTtbiBaroLmx CUCOK, HEMHOTO:
BCEro-to 11 WTyK, U NOYTU BCE OHU NepeyncneHbl B MPUNOXEHUN 2,

VY cnuckoB MMeeTCs, TaK CKa3aTh, IBOIOPOJHBIA OpaT, U 3BaTh ero ""Koptex", ¢
KOTOPBIM MBI BOT-BOT Mo3HakoMuMcs. He mepekitoyaiitecs!



I'1aBa 15.
KOPTE/XKHN




Bbl GyieTe CMEATLCA, HO KOPMEX — 3MO MOM Xe CUCOK, HO AOCMYMHbIL

monbKO 0N YMEHUS.

S cornaceH ¢ Bamu — co3gatenedt [Iurona uHorna TpyaHo noHats. Ho... "ecnu
3Be3/Ibl 32)KUTAlOT — 3HAYMT — 3TO KOMY-HUOYab HyxHO0?". [la, Bnagumup Brnaau-
MHpPOBHY', HYXHO!

[IpeumymiecTBa KopTexei I Henpo(deCCHOHANBHBIX MPOrPaMMHUCTOB NPAKTH-
4ECKH HE3aMETHBI, HO BCE XKe:

o Koprexu TeoperHyecku paboraior ObicTpee (TO €CTh 0OpalleHHe K IEMEH-
Ty KOpTexa 3aHMMaeT MeHblle BpeMeHH). Ho! ABTOp cTaparenbHO CpaBHHMI
CKOpOCTb paboThl KOpTeXei M cnuckoB... "lypsaT Hauero Gpara"?!.. Koprex
Jajexo He Bceraa paboTaet ObicTpee CIHCKA. . .

e 3aro KOPTEX HEJIb3s1 HBAMCHHUTD 10 HEOCTOPOXHOCTH;

o Koprexu TpeOyoT MEHbILIE TAMATH.

CoapaTb KOpPTeX 04eHb NPOCTO — NEePEYUCNEHNEM €ro 3NEMEHTOB B KPYrNbIxX
ckobkax:

>>>A1=(1,2,3)
>>>Al
(1,23)

1 Hy koHe4Ho ke 3T0 Brapumup MaskoBckui
2 Bbl AyManu, uTo aBTOp 3TON dpa3bl — Benukuit A. Paitkun? [IpaBuIbHO, OH €€ nepBbiit 03BYYMT;
BOT NpMAyMan 3Ty ¢ppasy Benmukuit M. XXBaHeukmit



A MOXHO 1 Yepe3 hyHKUMIO tuple () (3TO 1 eCTb "KOpTEX" NO-aHIMUNCKK);
oHa npeobpa3syeT 3agaHHyto r1ocredoe8amesisHOCMb B KOPTEX:

>>> A2=tuple ("KopTex")
>>>A2

(K', ‘o', 'p", ', "¢, ')
>>>A3=tuple([1,2,3])
>>>A3

(1,2,3)

A BOT Tako# GOKyC He MPOXOAMT:

>>>A4=tuple (1,2, 3)

Traceback (most recent call last):

File "<pyshell#13>", line 1, in <module>
Aé4=tuple(1,2,3)

TypeError: tuple expected at most 1 argument, got 3

[InTOH 06U AENCS ¥ TOBOPHT, 4TO y byHKUMH tuple () qomkeH ObITh | apryMeHT,
a Bbl Aaére ax 3! Bc€ BepHo — tuple () pa3buBaeT JaHHYIO €My [OC/IEA0BATE N b-
HocTh (Omny! U Tonbko oxHy!) Ha 3MeMEHTHl M COOMpAET U3 ITHUX JJIEMEHTOB
KOPTEX.

KopTex, kak U Cnnucok, NoaaepXuBaeTt onepayuro cpesa, KoHkameHayuro

(+) v nposepky Ha exoxdeHue (in).

l'IpﬂMep:,-l

>>>T=1,'Ww’',3,"t",5

[a! KopTex MoxHo 3anatb 1 BOT Tak — 6e3 ckobok, nepeuncneHnem cogep-
XXMMOTO Yepes 3anATylo.




>>>T[1] #nocTyn no muupmexcy

IMI
O6paTHBIi MOPAIOK /1

>>>T[::-1]
(5’ ltl' 3' ll-ul’ ‘l)

IIpH 3TOM caM KOpTEX COBEPIIEHHO HE MEHAETCS — OH NPOCTO CUMTHIBAECTCS 3a-
oM Hanepén!

o Cpes:

>>>T([1:4]
(W', 3,'t) # xoprex He mMsMeHMANCS

e [IpoBepka BXOXXICHUS:

>»>3 in T
True

o KoHkaTeHanus:

>>>T+(1,2,3)
(1", 3,1, 5,1,2,3)

Ho caM xoprex T npH 3TOM YHOPHO HE )KeJIaeT MEHATHCS:

>>>T
(1'lml'3'lltll' 5)

A ecn BCE-TaKHM OYEHb X0UETCs M3MEHUTDb KopTex? Hy BOT npsiMo oYeHb-04eHB!
Xopowto. [/laBaiiTe CkOHKaTeHHUpyeM (BO CJIOBEYKO-TO Y MEHs MOJY4YHIIOCH!) 2
CTPOYKH B OJHY:

>>>BLOK=tuple (' cHoea 6Gomn!'')
>>>Blok=tuple (' Nokoi1 HaM TOJBKO cHuUTCs'?)

3 Bcnomuuny, otkyna umurara? BepHo, u3 ctuxorsopenns A. A. Bnoka "Ha none Kynukosom" (1909)



>>>BLOK=BLOK+Blok

>>>BLOK

('M'. 'Y d,'W, ', '8, 'a, ", ', '0', 'ﬁ', LR I W P P A 'ﬁ', ' ', 'H', ‘a', 'M', e,
n','v, 'K, 0, ", ', W, W, T, ', 'ﬂ')
Kak BuauTe, eciin Henb3s, HO O4YEHb XoueTcs — To MoXkHO. ITpocto Hamo M3Me-
HEHHBIN KOpPTEX 0003BaTh KAKMM-HHOYAb JPYrHM UMEHEM, a MOKHO H TEM XKe
CaMbIM, KaK s MpozieNal B npuMepe Bolille. Hesb3st MEHATD OTENbHBIE 3TIEMEHTHI
KOpTEeXa, a BECh KOPTEXK LIETHKOM — 3aMpoCToO.

Koprex noanepxupaer Bcero 2 MeTona.

>>>BLOK.index('o"')
4

MeToqa . index () BO3BpallaeT HOMEpP NEPBOro BXOXAEHUSA B KOPTEX ane-
MeHTa C yKa3aHHbIM 3HaYeHneM. A BOT MeTo/] . count () CYMTAET, CKOMLKO

AN1eMEeHTOB C yKa3aHHbIM 3Ha4eHUeM BXOAUT B KOPTeX:

>>>BLOK.count('o')
6

Oro! Byksa 'o' BcTpeuyaercst ax 6 pa3 B 3ToM HebonbioM OTphIBKe! A kak Obl
y3HaTh, Ha Kakux Mectax? O4eHp NpOCTO —HAAO 3anucath MeTod .index () B
Oosnee nonHow opme:

>>>BLOK.index('0',5)
9

To ectb 4epes 3anATy0 Mbl COOGH.I&CM, C Kakoro HomM€pa HaJa0 Ha4MHaTh ITOUCK. A
4epe3 CIACAYIOUYHO 3aMNATYH0 Mbl COO6I.I.IaCM, J0 KaKOro HoMepa BE€CTH IMOUCK (I'IO
YMOJYaHHUIO [TOHUCK BEAETCA 1a MOCAEAHETO MOCETHUTE. .. HN3BHHHUTE, 3JICMCHTa)Z

>>>BLOK.index('o',10,15)
13



XBarur TEOPHH — NIEPEXOAUM K MPAKTHYCCKUM 3a1-mme:'1

YnpaxHenue 15.1
MycTb KOpTeX NnpeacTasnseT cCO60A.BOT TaKOW CTUX:

Hukozda, Huko20a Hu o YeM He xanelime —
Hu nomepsHHbIx dHel, HU ceopeswed nobeu.
lycms 3pyeol eeHuansbHo uzpaem Ha ¢ghnedme,
Ho ewé seHuansHee cnywanu ebl.*

HanevaTaiTe oqHOW CTPOKOW HOMepa NO3ULMN, FAe CTOAT GyKBbI

lln .

B rmaBe 11 s Bckonb3p® ynoMuHaN, YTo GYHKIMSA yMeET BO3BpAILATh HECKOIBKO
3Ha4eHHi B popme kopTexa. Bor BaM Ha OCHOBE 3TOro

YnpaxHenue 15.2

AaH cnucok uncen. Hapo AnA kKaxaoro Yucna us IToro
cnucka pacnevaTtaTb ero npoM3BeaeHUe Ha 2, KBaapaT Yucna
U KBagpaTHbI# KOpeHb. Pe3ynurartel crieayeT paccuntath
nocpeaAcTBOM (PyHKLMUMN.

YacTeHpkO KOPTEXH COCTOAT M3 4Hcel. BoT M naBaiiTe caemaeM Ha BUA O4YE€Hb
npocroe’ ynpamaenne:rl

YnpaxHenue 15.3

AaH o4yeHb NPOCTON, O4eHb KOPOTKUM (Kak Bbl NOHUMaeTe, ANA
MNuToHa BCe nocneaoBaTeNbLHOCTU C YACNIOM HYNEHOB MEHbLLE
1 000 000 — KOpPOTKKNE) KOpTeX:

4 ABTOp 3TOrO - COrMacuTeCh, NOTPACAIOLIETO CTUXOTBOPEHUA — AHApelt [leMeHTbeB

5 B aToM croBe, 3ameTbTe, Ha 8 6yKB MpUXORUTCA Beero 1 rnacHas! 9To peKopA ANA PYCCKMX CIIOB,
ec/u 6paTh TONbKO NPUINYHbBIE

6 B MaTeMatuKe YacTo 6bIBaeT, YTO MPOCTeifllIan Ha BUJA 3a/1a4a OKa3bIBAETCA HEBEPOATHO C/IOXKHOM.
Kak Bam, Hanpumep, npo6nema fonbn6axa (Hemeuxuit n poccuickuit Matematuk XVII Bexa):
mo6oe YETHOE YUCTIO, HoMbliee 4, MOKHO NPENCTaBATb B BUME CYMMBI 2 IPOCTHIX Yucen (6=3+3,
12=7+5, 100=97+3). [Ipo6nema Hu foKa3aHa, HU ONPOBEPTHYTa A0 CUX nop! .




a = (55, 31, 33, -40, 62, -27, 58, -2, 5, 9, -5, 33, 10)

B 3TOM KOpTeXxe Haao HaWTHU nepBbie NONaBLUKECH TPU YUCNA,
KoTOopble B CymMe aalT yucno 13. [lanee coctaButb U3

HUX HOBbIW, C UFONOYKKU, KOPTEX, Hane4yaTaTb ero U Ha 3Tom
3aBeplKUTb BbINONHEHWe nporpamMmmbl. Ecnu noaxoasuan tponka
He HanAaeHa — coobwuTte 06 ITOM.

YyTb He 3abbin, HO Bbl, HABepHOeE, Y)Ke U caMu Aorafanuch, 4YTo
YUCNO 3NEMEHTOB KOpPTeXa MOXHO Yy3HaTb Besgecyuen pyHKumnen
len().

YnpaxHenue 15.4

KopTex oueHb yRo6HO nCnonb3oBaThb KaK KN4 npuy wugpoBke
AOHEeCeHUN — 3AeCb ero HeM3MEeHHOCTb O4YeHb BaxHa! Bot n
co3nanTe nNporpammy, Kotopas 3awungpyeTt AOHeCeHue:

"Tocnodcmeyem ewé cmeweHbe A3bikos: dpaHUy3CKo2o ¢
Huxeaopodckum?”"

Xopouuii Borpoc — kakuM o6pa3om Oynem mudposars? J[aBaiite BMECTO CHMBO-
Jla U3 JOHECEHHs KCIO0JIb30BaTh APYrOil, OTCTOALIMHA OT HETO Ha ONpPEAETEHHOE,
3a/laHHO€E KITIOYOM, YKCJIO 1IAaroB. 3aaauM K104 B BUIE KOPTEXa, K IpUMeEpY:

A1, 2,3 /

3TO 3HAYHUT, YTO BMECTO NEPBOI OyKBbI JOHECEHHS MOACTABUM CHUMBOJ, OTCTOS-
M OT Heé Ha 1 1iar, BMecTo 2-0H — OTCTOALIMH OT He€ Ha 2 1ara, BMECTO 3-ro —
Ha 3 wara, a BOT BMECTO 4-ro — BHOBb OTCTOsALIHI Ha 1 miar. [losToMy coobieHne
"AJIMCA" npesparurcs B "BHJITB".

Koy MoxeT ObITh 11000M AMHMHBI; elé Hal0 CO31aTh KOPTEX CO CIIMCKOM BCeEX
OykB, LM(p U JaXKe CHMBOJIOB PyCCKOTo ajipaBUTa, HANpUMEP:

~

U3 xomenus A.C. Tpu6oenosa "Tope o yma", KoTopas pa3owinach Ha OTpOMHOE KOMYEeCTBO LIUTaT



RUS=tuple("ABBI AEEXK3UUK/IMHOIIPCTY®XIYLLIbbIBIFOA
0123456789,.;:()/%!?abez0eéxcautiximMuonpcmydxyyumugbbivbiion”)

Bot ¢ momousto koprexxa RUS Mbl u OyneM 3aMeHATH CUMBOJIBI, TO €CTh €CIIH
HaM HaJ0 3aMeHUTh OykBy "S1", a KIII04 B JaHHBII MOMEHT paBeH 1, To BMecTo "S"
CTaBUM Ipobe, a eciu K04 paBeH 2, To BMecTo "S" yxxe nmocrasum 0...

|||->° Kopmesx — 3To npeaMeT COoNUAHbLIA, OCHOBaTENbHbIA — HE TO, YTO ero
h‘ NEerkoMbICNEHHbIA U BeTpeHbin BpaTuiika criucok. Hukakux nsmeHe-
HUWA B cebe OH He TepnuT, U NO3TOMY Y KOpTexXa Tonbko 2 MeToaa:
.count 1 .index — a kak oHn paboTaloT — cMoTpu B MNpunoxeHun 2.

Ecnu yx o4eHb Hao M3MEHUTb KOPTeX, N3BONbTE COXPaHUTb pesynsrart
noa ApYyruM UMeHeM (a MOXHO U noa TeM xe. Mbl, kopTexu, cywecTea
noknagucrble).

Hy a Tenepb MoxHO 3aHsATbCs caoBapsiMu. CrnoBapsaMu? A Kakod sA3bIK OyneM
yuuTh? Hukakoii, XOTS BBl MOYTH NpaBbl — cioBaph B [luTOHE MHOrIA MOXOXK Ha
TPaJAULHOHHBI. ..



I1aBa 16.
CJIOBAPHU




JonycTuM, HaM HaJlo CO3/1aTh aHIIO-PYCCKHIA CI0Bapb. B paMkax HalMx 3HaHUH
CHayaJsla co3JaéM CITMCOK Ha aHerﬁCKOM:rl

DicEng = [ "one", "two",'"three"]
3aTeM CIHMCOK Ha PyCCKOM:

DicRus = [ "ommu", "mnea", "Tpu']
Hy a nanse:

CHauana ¢ English mei 3a1i0éwb,

Tam HysHCHbIN UHOEKC Mbl HAUOEWD

Tlomom yoic 8 pycckuti nepetioéuib

TTomom 3nauenve uzeneuéun
- U denau ¢ HUM Ymo xoub /!

Hy a na IIutoHe 3TO BBIMIAAMT €11€ NpeKpacHei:

DicEng [ 'one', 'two', 'three'l]# anrauiickme crnoma
DicRus = [ "ommu", "gea", "rpu"l# pycckxme aHanorm
wrd=input ("nepeeems Ha pyccrmi: ")# BBOmMM CNOBO W1 nepeBofa
IND=DicEng.index (wrd) # Haxomm afmpeC C/IOBa B aHIVDOICKOM CITACKE
Rus=DicRus[IND] # HaxomuMm nepemBox

print (Rus) # neuvaTaeM nepeeoxn

1 3nech aBTOp MO3BO/MII Cebe HEMHOTO TepefeNaTh MeCEHKY MMcbl Anmcel u Kota basummo us
¢unbMma "Tlpukmovenns Bypatuso”. Cnosa b. OxynxaBbt



K cyactblo, co3marenu IlutoHa mo no6poTe nyuieBHON M30aBHIM HAC OT 3THX
cnoxHocTte#, mpuaymas takoe noHsatue, kak CJIOBAPD. bepém, k mpumepy,
pYCCKO-aHINIMHCKUI CIIOBaph, OTKPBIBa€M, HaXOAMM CJIOBO '"cCloBapb', YHTaeM
nepeBog — "dictionary". IToxoxuM 00pa3oM Mcnonb3yrOTCA ciaoBapu U B [Tutone!

Mo oaHoMy cnosy (Ha3sbiBaeTcA "kntoy") HaxoauTca Apyroe (HasbiBaeTcs

"3HayeHune"), NpUYEM Noa CNOBOM NoHMMaeTcs nobon Habop Gyke 1 undp,
a TaKke 1 yucna.

OO6BACHAI0 Ha MajbLiaX: BO BCEX HOPMAJIBHBIX MOCIENOBATENBHOCTAX (CIHUCKH,
CTPOKH M KOPTEXH) €ro 3JIEMEHT BBI3bIBAJICS 110 HOMeEpY (IpaBla, HyMepauus Ha-
YHHAETCA C HYJIA, HO 3TO y)Xe IyCTAKH, JeJI0 NPUBBIYHOE).

B cnoBape e 3JIeMEeHT BBI3BIBAETCS, TAaK CKa3aTh, O €ro Ha3BaHHIO (B IIuToHe
3TO MMeHyeTcs "Kmod"), MPAMO Kak B 06bIYHOM ciioBape: "five"? — "nsarp"!

[TpuMep — co3aaauM aHIIO-PYCCKHH cnoaapbzzl
>>>Dict = { llone“ . "OM" , lltwo" . "ma" , "t}‘ree" . "m" }

Iloc1'yn K 3HaAYCHHAM CJIOBAPA OCYLUECTBIIACTCS IO KIIKOYY:

>>>Dict ["one"]
'opMH '

Y Hanuuem nporpaMmy, aHaJOTHYHYIO Bblmenpnaenéﬂnoﬁ:fl

Dict = { "onell : "om" , " two" : "mall , " three" : "wn" }
wrd=input ("neperean Ha pyccxmir: ")
print (Dict([wrd])

Kopotko 1 nonsatHo! Ha 3kpaHe Mb1 mosyuyuM HeGoMbIION aHaor:

nepeBefu Ha PYCCKUMU: one
OAMH



B CJIOBApPh JIETKO )106anm> 3aHHCLI’l

>>>Dict["four"]="ueTHpE"
>>>Dict

{'one‘: 'opuH', 'two'" 'nBa’, 'three'". 'tpu', 'four": 'uetbipe'}
Ho ecnu ko4 yxe ecTs B ciioBape, eMy OyAeT MPUCBOCHO HOBOE 3HAUCHHUE:

>>>Dict["four"]="nsaTn"
>>>Dict

{'one" 'opuH', 'two" 'aga', 'three": 'tpu’, 'four" 'natv'}

A BoT yoanaTh KMoy U3 cnosapa Haao cneuwnanbHbIM onepaTtopom del

("delete" - "ynanaTe"):

>>>del Dict ["four"]
>>>Dict

{'one" 'onuH', 'two" 'nBa’, 'three" 'tpu'}
Ipu obpaiiennn no HecyuecTBylomeMy Kaody IIMTOH Bac BEXIIMBO OTpyraet:

>>>Dict[ 'five']
Traceback (most recent call last):
File "<pyshell#14>", line 1, in <module>
Dict['five']
KeyError: ‘five'

(Tlpuzosapueas, Haseproe, npo ceos: "TpyoHo 108ums YEPHYIO KOWKY 8 MEMHOU
xomuame. Ocobenno, eciu mam eé€ nem')

Tak 4yTO0 >xenarenpHO CHauana yOeAUThCS B HAIMYMH KJIIOYa C TIOMOLIBIO ornepa-
Topa in:

>>> "five" in Dict
False

2 Uspeuenne npunuchiBaior kutaitckoMy ¢punocodpy Kondyumio, BOT TONbKO B €r0 TPy/Iax aToit
dpasbl noYeMy-TO He HAWINOCH



YnpaxHeHue 16.1

MNycTb y Hac ecTb CNUCOK COTPYAHUKOB (hupmbl "XyaoKHUKKU". Y
KaXaoro XxyaoXXHuKa cBov TabenbHbIW HOMep. AT HoMepa, Mano
TOrO, YTO UAYT He NOAPAA, TaK eWé U HEKOTOPble OTCYTCTBYIOT
(Hy BApYr YenoBeK yBONUNCA — TOrAa ero TabenbHbIN HOMEp
BbIY€PKMBAETCA U APYroMy He NpucBauBaeTcs). 3agava: HauTn

B 3TOM CNMUCKe Kakoro-Hmbyab AnBa3o... U npaBaa — nopa HanTu
AWBa30BCKOro U BbIBECTU Ha NevaTb ero TabenbHbIN HOMePp.

OcnoxHeHue: 6eCTONKOBLIA NONb30BaTeNb MOXET BBECTH
damunumio c ManeHLKkon OykBbl — TeM He MeHee, COTpyAHUKa B
nwbom cnyyae Haao HaUTU (B cNUCKe, a He B KOMHaTe, rae oH
cnamr).

YcnoxHeHue: ecnuv Yenoseka HeT B CNUCKe, HAAO ero Tyaa BBeCTH
¥ NPUCBOUTL HOBbLIN TabenbHbIN HOMEP.

HononHeHue: BBOANTb HOBOro YenoBeka Hafo C pa3peLlleHus
nonb3oBaTens — BAPYr YenoBek (TOT, KOTOPbIA NONb3oBaTenb)
ownbcn B HanucaHum ero (HOBOro Yenoseka) cbamunun.
Moackaska: Hapo ncnonb3oBaTb MeToAbl .isdigit() n .strip().

3ameuaHue: pasymeeTcs, HaAo CO3AaThb CNOBapb, B KOTOPOM
Kaxaomy TabenbHOMy HoMepy oTBe4aeT haMUnuA XyaoXKHUKA.

OkoH4aHue: nporpaMmma paboTaer NOCTOSIHHO (TO eCTb
opraHnsyem 6eCKOHeYHbIN uMKN), NoKa y Heé (nporpammbi?! [la
HeT Xe, y COTPyAHUUbI OTAeNna kaapos!) He 3aKOHYUTCA pabouunn
AeHb, crnegoBaTenbHO, NporpamMmmMa 3asepliaet paboTty npu sBoae
nobon undpbl (BLIXOAUM U3 LUKIIA onepaTopoM break).

Cawmblii npocToii cocod co3aark cI0Bapb — MPOCTO MEPEUHUCIUTh Naphl "KiIo4d" :
"3HayeHHe" — HO He caMbli YIOOHBIH.

Ho moxHo caenaTb 310 6onee aneraHTHLIM CNOCOGOM — Yepe3 hyHKLUMIO
zip () ("3acTexka").




Hanpumep: rl

keys= ("apple'", "cucumber", "melon", "raspberry", '"pear")
Val=("sa6xmoxo", "orypeun", "muas", "manura", "rpyma")
fruits=zip(keys, Val) # ofremasen 2 cmacxa B crmscox xopremest (17.1)
dicF=dict(fruits) # cosgmaém ms crmmcxa xopTexei CroBapsn

print (dicF)

Pa3bepém, 4To y Hac NONy4MIoCh.

PesynbtaT pabotbl hyHKUMKM zip () , K cOXaneHuio, 3To BeLb B cebe, Ha3bl-
BaeTCs 06bEKT, U AeNUTLCA COAepPXUMbIM Tak NPOCTO He XenaeT, nonpobyite

fruits pacnevarartsb:

>>>fruits
<zip object at 0x000001E33C5A0800>

Yro Tam HanucaHo? Ilo-moemy, "cam aypak!", xots s mMory M ommbarbcs. A BOT
¢yHxuusa dict () MoxeT ¢ 3THM 00bEKTOM-CyOBEKTOM JOrOBOPHTHCS — MOCIE 3a-
nmycka nporpammsl (17.1) BuauM Ha dKpaHe:
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