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Jlo6po nmoxkanoBaTh B YeTBEpTOE M3laHHe KHHUIH "Bce HaunnHaercs ¢ Python". B kHure u3noxeHs
NPHHLUMITBI IPOrPaMMHPOBAHHUA, C TIOMOILBIO KOTOPBIX Bbl NPHOOpETETE HaBBIKH AJITOPHTMHYECKO-
ro peulieHHs 3a7ay Ha s3bike Python, naxe ecnu y Bac HeT onbiTa nporpamMupoBanus. Ha noctyn-
HBIX A/ MOHMMaHHS MpUMeEpax, MCEBAOKOAE, O10K-CXxeMax M APYrHX HHCTPYMEHTaxX Bbl Hay4H-
TECh pa3pabaThiBaTh AITOPHTMBI U pEaTM30BBIBaTh HX B HporpaMMax. KHura vaeansHo noaxoauT
IUIA BBOJHOTO Kypca MO NMPOrpaMMHpPOBaHHMIO MM Kypca JIOTMKH M pa3paboTKH IPOrpaMMHOro
obecrieueHHs Ha OCHOBe sA3bIka Python.

OTNHYHUTENBHBIM NPU3HAKOM H3IaHUSA SBIAETCS €ro SICHOE, APYXKECTBEHHOE M JIETKOE Ui HOHM-
MaHHs M3J0)KeHHe MaTtepuana. [IoMHMo 3TOro, OHO pacnonaraeT 60JbLIMM KOJHYECTBOM CHKAThIX
M MPaKTHYHBIX MPUMEPOB nporpamMM. [IporpaMmel, B CBOIO O4epeib, COAEPKAT KPaTKHE NIPUMEPBI,
NOCBSLIEHHbIE KOHKPETHBIM T€MaM IPOrpaMMHpPOBAHHUS, a Takke OoJiee pa3BEPHYTbIE NPHUMEDHI,
HampaBJ/IeHHbIE HA pelleHHe 3afaqyd. B kaxmol rnase npeiokeHo OJHO MM HECKOJIbKO TEMaTH-
YECKHX MCCJIe0BaHMH, KOTOpBIE 00ECIEYNBAIOT MOILArOBbIH aHAIM3 KOHKPETHOM 3alauH U IEMOH-
CTPHUPYIOT 00yyaeMOMy ee peLleHHE.

Python — 3T0 MonMHOCTBIO 0OBEKTHO-OPHEHTHPOBAHHBIH A3BIK NPOrpaMMHPOBAHMS, OHAKO, YTO-
Obl HayaTh MPOrpaMMHpoBaTh Ha Python, o6yyaeMoMy He 00s3aTeIbHO pa3bHpPaTbC B MOHATHAX.
Kuura cHayana 3HaKOMHT C OCHOBHBIMH MPHHLMIIAMH XPAaHEHUS JaHHBIX, KOHCOJbHOTO H (haiiio-
BOTrO BBOJA-BbIBOJA, YNPAB/IAIOIIMMH CTPYKTYpPaMH, GYHKLUMAMH, NOCIEA0BATENLHOCTAMH H CIH-
CKaMH, a TaKkXe 00BbeKTaMH, KOTOpbIe CO3AAIOTCA U3 KIACCOB CTaHAApPTHOH Oubavoreku. 3ateM
o0y4aeMblif YYUTCS NPOrpaMMHPOBATh KIIACCHI, H3Y4aeT TeMbl HACIEN0BaHHUA M MOJMMOpPH3Ma U
Y4YMTCSA NHCATh peKypcuBHble GyHKuMH. M HakoHel, OH yyHTCS pa3pabaTbiBaThb NMpPOCTbie COOBI-
THHHO-YIpaB/seMble MPUIOKEHUS C rpadUuecKUM MOJIb30BaTENbCKMM HHTepdercoM (graphical
user interface, GUI).

I['naBa 1. BBegeHHe B KOMNbLIOTepbl H HPOrPAMMHPOBaHHe

['naBa HaunHaeTcsa ¢ OOBACHEHHS B OYEHb KOHKPETHOM M JIErKOH A1d MOHHMaHHs HopMe NPUHLIM-
OB paboTbl KOMNBIOTEPOB, CIIOCOOOB XpaHEHHss U 00pPabOTKH NaHHBIX, a TAKKe NPHYHH HamMca-
HHJ MPOrpaMM Ha BBICOKOYPOBHEBBIX s3blkax. B He# mpeanaraercs BBeldeHHe B s3blk Python,
MHTEPAaKTHBHBIN U CLEHAPHBIH peXXUMbI paboThl U cpeny paspabotku IDLE.



lMpeducnosue

I'naBa 2. Beoa, 06pa6oTka H BLIBOX

I'maBa 3HaKOMHT C UMKJIOM pa3paboTKH NporpamMM, NEPEMEHHBIMH, TUIIAMH JaHHBIX H NPOCTBIMH
nporpaMMaMH, KOTOpbI€ NMHUIIYTCS KaK MOCJIEN0BaTENbHOCTH CTPYKTYp. OOyuaeMbli y4HTCS INH-
caTb NMPOCThIE NPOrPaMMBbl, CIIOCOOHBIE CYMTHIBATh JAHHBIE C KJIABHATYpPBl, BHINOJHATH MaTEMaTH-
YecKHe Onepally U BBIBOLUTD pe3y/bTaThl Ha 3kpaH. KpoMe Toro, OH 3HaKOMHUTCS ¢ TAKHMH HHCT-
pyMeHTaMH pa3paboTku MporpaMM, Kak NceBaoko] H 610k-cxeMsl. B 3ToH rnaBe Taxoke npeacTaB-
JIEH JIONOJIHUTENbHBIH MaTepuan o 6ubnrHoTeke Yepenaiibei rpadukH.

I'naBa 3. CTpYKTYpbl NPHMATHS pellleHHs H Oy ieBa JIOTHKA

B naHHoii rnaBe 06y4yaeMblii 3HAKOMHTCS € ONEepaTOpaMH CpPaBHEHHS M OyNIEeBbIMH BHIPAXKEHHAMH H
YYHMTCS YNpPaBJIATh MOTOKOM BBINOJHEHHS NpPOrpaMMBbl MPH MOMOIUM YNpPAaBISAIOIMX CTPYKTYP.
PaccMaTpUBalOTC MHCTPYKUMH if, if-else H if-elif-else, 00CYXIalOTCS BIOXKEHHBIE YMpaB-
JSIOLKME CTPYKTYpPhI M JIOTHYECKHe onepaTopbl. JlaHHas riaBa Taloke BKIIOYAET JOMOJIHUTENbHBIH
MaTepHall, MOCBSALIEHHbIH Yepenalubei rpaduke ¢ oOCykIEHHEM NMPHEMOB MPHMEHEHHs YyMpaB-
JSIOLHMX CTPYKTYP U1 POBEPKH COCTOSTHHS YepenaxH.

I'naBa 4. CTPYKTYpbI C HOBTOpPeHHEM

B rnaBe JeMOHCTPHUPYIOTCA COcoOBl CO30aHUS CTPYKTYp MOBTOPEHHS Ha OCHOBE UHMKIIOB while H
for. PaccMaTpuBaloTCs CYETYHKH, HAKONMTENH, HAPACTAIOLIHE HTOTH U CHTHAJIbHbIE METKH, a TaK-
)Ke MpUeMbl HAaMHCaHHs LMKJIOB NMPOBEPKH IOMYCTUMOCTH BBOAMMBIX JaHHBIX. ['1aBa conaepikuT
JOTIOJIHMTE/IbHBIH MaTepuall, NOCBSLIEHHbIH NMPUMEHEHHIO LMKJIOB /s PUCOBAHHUS Y30pPOB C HC-
10/1b30BaHKEM OHOIHOTEKH Yepenalibeil rpaduKy.

I'aaBa 5. @®ynkuuu

B naHHoli rnaBe 00y4yaeMblii CHayana y4MTCs MHCaTh M BbI3bIBaTh GYHKUHMH Ge3 BO3BpaTa 3Haue-
HHUS — TaK Ha3biBaeMble mycTble QYHKUHH. [Ioka3aHbl NpeUMyLIECTBA MCMONb30BaHHUA (QYHKLUHH
B [J1aHE MOAYJIAPH3aLHH POTPaMM, H 00CYXKAaeTCsl HUCXOAAILMH MOAX0A K X paspaboTke. 3aTeM
00y4aeMblil yYUTCS MepenaBaTh B PyHKLUMM apryMeHThl. PaccmarpuBatoTcs obme 6M611MoTedHble
(GYHKUHMH, B YaCTHOCTH, QYHKUMH reHepalMH ciayyadHbIX yucen. HayuuBiuuce BbI3biBaTh 6M6aHO-
TeyHble PYHKLHH U UCMOJb30BaTh BO3BpALla€Mble UMM 3Hau€HHs, 00yyaeMblil YUHTCS NHMCaTh H
BBI3bIBaTh COOCTBEHHBIE QYHKUMU H PUMEHATH MOLYJIH AJ1s yrnopsaoyeHus GpyHkuui. B kauectse
JIOTIOJIHUTENILHOTO MaTepuana o0Cy)KIaloTCs TEMbl MOAYISAPH3ALMH NPOrpaMMHOIO KOJa C UHCT-
pYKUMSMM Yepenaubei rpaduky Ha OCHOBE QYHKLMH.

I'naBa 6. ®aiabl H HCKIIOYENHS

['maBa 3HaKOMMT C MOCJe40BaTeIbHBIM (aHIOBbIM BBOAOM H BBIBOAOM. UMTATENh YUHTCA CUMTBI-
BaTh W 3aMUCHIBaTh OoJbIIME HAOOPHI NaHHBIX H XPaHUTh JaHHbIE B BUJE MOJIEH U 3anuce. ['1aBa
3aKaHYHBAETCA PACCMOTPEHHUEM TEMbl UCKJIIOYEHMH M 3HAKOMHUT C NMPHEMaMH HalMCaHUs Npo-
rPaMMHOrO KoJa 1 00paboTku UCKIIIOYEHUH.

I'naBa 7. CNUCKH H KOPTEXKH

B paHHO# riaBe BBOJMTCS MOHATHE MMOCJEIOBATENBRHOCTU B A3BIKE Python H pacCMaTpHUBACTCA
NPUMCHEHHUE [IBYX 4aCTO BCTPEHANOLIHUXCH 110CJIEI0BATEIbHOCTEH PythOﬂI CITHCKOB H Kopremeﬁ.
O6yqaeM1>u71 YUYHUTCA NPHMEHATL CIIUCKH IJIs MacCHBOMOI00OHBIX onepaunﬁ, TaKUX KaK XpaHCHHE
00BEKTOB B CITUCKE, MocJie10BaTEAbHbBINA obxon CITUCKA, MOHUCK 3HAYEHHUHN B CMUCKE U BBIYHUCIICHHE
CYMMBI H CPE€AHETO apu¢me'mqec1<oro 3Ha4YeHus B cnucke. B 3Toi rnaee o6cy>l<11aeTca TEMA Ha-
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Pe3KH CIHMCKa U MHOTHE JpYrde CIMCKOBble MeToAbl. PaccMaTpHBaloTCs OIHO- M ABYMEpPHBIE
cnucky. [IpencraBneH aHanu3 nakera matplotlib W MPHEMOB €ro NPHMEHEHHS AJIA MOCTPOECHHA
JMarpamm U rpa¢¥KoB U3 CITMCKOB.

I'naBa 8. IloagpoGHee 0 CTPOKOBBIX JAHHBIX

B naHHO# rnaBe yuTartenb yyurcs oOpabaThiBaTh CTPOKOBBIE aHHBIE B pa3BepHYTOM Buae. O6Cyx-
JAIOTCS Hape3Ka CTPOKOBBIX JAHHBIX M AJTOPHTMbI, KOTOPbIE BBINOJHAIOT MOCIEN0BATE/IbHbIH
nepeGop OTAENBHBIX CHMBOJIOB B CTPOKOBOM 3HaueHHH. I'11aBa Taioke 3HAKOMHT C HECKOJBKHMH
BCTPOEHHBIMH (DYHKLHAMH U CTPOKOBBIMH METOaMH 00pabOTKH CHMBOJIOB M TEKCTA.

I'naBa 9. ChoBapH H MHOXKeCTBA

JlaHHas riaBa 3HAKOMHT C TAKMMH CTPYKTYpaMH JAaHHBIX, KaK CJOBapb H MHOXeCTBO. UuTaTens
YYHMTCS XPaHHTh JauHbIE B CJIOBapsAX B BHIE Nap "KiII0Y-3HaUY€HHE", OTBICKUBATh 3HAYECHUS, H3Me-
HATH CYLIECTBYIOILME 3HAYEHH, 100aBIATh HOBbIE Naphbl "K/II0Y-3HAYEHHE" U YAANATh TaKHE Maphbl.
OO6bscHsAETCA, KaK XpPaHHUTh 3HAYEHHS B MHOXKECTBAX B BU/I€ YHHKAJBHBIX 3JIEMEHTOB H BBINOJHATH
IIAPOKO NpPUMEHSEMBbIE ONEpalMH Hal MHOXECTBaMH, TaKHEe KaK OOBbEAMHEHHE, MEPECEYEHHE,
Pa3HOCTh M CHMMeTpHYecKas pa3uocTb. JlaHHas riaBa 3aKaHYMBAETCd OOCY)KIECHHEM TEMBI Ce-
puanu3auuy OOBEKTOB M 3HAaKOMUT uuTatens ¢ Python-MonyneM pickle A8 KOHCEpBAaLUH
JaHHBIX.

I'naga 10. Knacchbl H 00beKTHO-OPHEHTHPOBaHHOE HPOTPAaMMHPOBAaHHe

B naHuo# riaBe CpaBMMBAIOTCS METOABI MPOLEAYPHOTO H 00bEKTHO-OPHEHTHPOBAHHOTO NPOrpam-
MHpoBaHHs. B Heil packpbiBaloTcs QyHAaMeHTaIbHbIE MOUATHA KJ1accoB M 00bekToB. O6Cy)aaeT-
cs Tema aTpHOYTOB, METOJOB, WMKAINCYJISALIMH U COKPBITHA NAHHBIX, a TAKKE PacCMaTpHUBAIOTCA
GYHKUMH MHMLMANM3aUMM _ init  (AaHaJIOTMYHBIE KOHCTPYKTOPaM), METOIBI-NIOIYYATENH H Me-
TOAbI-MOAHGHKATOPbI. YHTaTENb YYUTCS MOAENHPOBATh KJIACCHI NPH MOMOIIM YHHULIHPOBAHHOIO
s3bika MoaendpoBanus (UML) u uneHTHGHLMPOBATh KJI1acChl B KOHKPETHOM 3ajaue.

I'nasa 11. HaciienoBaHHe

B naHHOIf ri1aBe U3ydyeHHe KJIAaCCOB MPOJOJDKUTCS, U Ha 3TOT pa3 TEMaMH MU3y4YEHHS CTauyT MOHA-
THs HaciedoBaHUA M nonumopdusma. ByayT 3aTpoHyThl TeMBl HaJKJIacCOB, MOAKIACCOB, POJIH
GYHKUMH _ init B Hac/lelOBaHHH, a TAKOKE TEMbI NIEpeonpeaesieHHs METO0B U MOIUMOpdH3Ma.

I'naBa 12. PexypcHsn

B naHHOI#i riaBe pacCMaTpHBAIOTCA PEKYPCHS M €€ NMpHMEHEHHe B pelleHuH 3aiad. byner mpen-
CTaBJIeHa BH3yaJIbHas TPaCCHPOBKA PEKYPCHBHBIX BBI30BOB U PaCCMOTPEHBI PEKyPCHBHBIE MPHUIIO-
eHHA. 31ech MoKa3aHbl PEKYPCHBHBIE AJITOPHTMBI [UIA pAla 3afay, TAKMX KaK Haxoxaeuve ¢ak-
TOPHAJIOB, HaXOXKIEHHE HauOobLIero ooLIero 3HaMeHaTes, CyMMHpOBaHHE AMana3oHa 3HaAYeHHUH
B CITMCKE M KJIACCHYECKHUH MPUMEP roJIOBOJIOMKH "XaHoHckue OalHu".

I'naga 13. [IporpaMMHpoBaHHe rpa)HUECKOro HOJIL30BATEILCKOr0 HHTepderca

B naHHOM riaBe pacCMaTpHBalOTC OCHOBHBIE acMEKThl pa3paboTKH MPUIIOKEHHS € rpadHYECKHUM
uHTepdericom nonb3osarens (GUI) Ha a3bike Python ¢ npuMeHenHeM Moayns tkinter. OGCYyX-
JaTcs QyHIaMeHTaJIbHbIE JIEMEUTHI BU3yalbHOr0 HHTepdeHca, Takue KaKk METKH, KHOMNKH, MoJs
BBOJIA JaHUBIX, NIEPEKIII0YaTeNH, (1aroBele KHOMKH M IHAIOroBbie okMa. OOydyaeMblii Takke y3Ha-
eT, Kak B npuiioxxeHuH ¢ GUI pa6oTaioT coOBITHA U Kak A 00paboTku coObITHH nHcaTh GPyHKLIMH
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obpaTHoro BeI30Ba. B rnase o6cyxaaroTcs 3eMeHT HHTepdeiica Canvas U IPUEMBI €r0 UCMONb30-
BaHHs JJI1 PUCOBAHUS JIMHUM, IPAMOYTOJIbHUKOB, OBAJIOB, YT, MHOTOYTOJIBHHKOB U TEKCTA.

I'nasa 14. OcHoBbl QyHMKUHOHAIBLHOI0 HPOTPAMMHPOBAHHA

Ota rnaBa no0aBieHa B pyCCKOe M3JaHHE HACTOAILEH KHUIM. B Hel naeTcs kpaTkoe M3JIokeHHe
MaTepHana O BCTPOCHHBIX (QYHKLHAX H PACIIMPEHHBIX BO3MOXHOCTAX s3bika Python mo pabore
€ nocsieioBaTenbHOCTAMH. Ha OCHOBE NMpPOCTBIX MPUMEPOB PAacCMATPHBAIOTCA BO3MOXHOCTH NPH-
MeHeHHus B Python napaanrmsl ¢pyHKUHOHANBHOTO MPOrpaMMHPOBAHHS.

IIpunoxenne 1. YcranoBka asbika Python

B npunoxeHWH NAKOTCA pa3biACHEHHUs MO TMOBOAY CKAaYWBAaHHUA WU YCTAHOBKH HWHTEpIpeTaTtopa
Python 3.

IIpunoxeune 2. Beeaeuue B cpeay IDLE

IMpuBoautcs 00630p MHTErpHpoBaHHOW cpeabl pa3pabotku IDLE, kotopas mocTtaBnseTrcs BMecTe
¢ Python.

IIpunoxenne 3. Habop cumsonos ASCII

B kayecTBe CpaBOYHOro MaTepHana npuBoauTcs Habop cumsonos ASCII.

Hpunoxenue 4. [Ipenoupenesennble HMeHOBaHHbIE UBETA

[IpencraBieH nepevyeHb NpenoONpeeeHHbIX Ha3BaHMH LIBETOB, KOTOPBIE MOTYT MCIOJIb30BAThCA
BMecTe ¢ 6ubsIHoTEKOH Yepenaibei rpadMkH, NakeTaMu matplotlib M tkinter.

IIpunoxeune S. [Toapoduee 06 HHCTPYKUHH import

PaCCManPIBaIOTCﬂ pa3jIH4HbIC CrocoObl MPUMEHEHHUA UHCTPYKUMH MMIIOpPTA import. Hanpumep,
3TY HMHCTPYKUHIO MOXXHO HMCINOJB30BAaTh VI HUMIIOPTHPOBAHHUS MOAYJA, Kiacca, QJyHl(Lll/llfl 6o
NPUCBOCHHU MOIYJIIO NNCEBAOHHUMA.

Hpuaoxeuue 6. YcranoBka Moy /el MpH noMOLIH MeHel’Kepa NaKeTOB pip

O06cyxaawTcs cnocoObl MPUMEHEHU MEHEDKEPa NMaKeTOB pip AJIA YCTAHOBKM CTOPOHHHX MOIY-
ner u3 katanora nakeroB Python, unm PyPI.

Hpunoxenne 7. OTBeTnl Ha Bonpockl B Konmponsuax moukax

[IpencraBieHsl OTBETHI Ha BOMPOCH U3 pa3lenoB "KoHTponbHas Touka", KOTOpbIE BCTPEYAKOTCA
B KOHLIE [TOYTH KaX0ro pa3aesia KHUIH.

IIpencraBieHHbIi B KHMre TPEHMPOBOYHBIA MaTepHal YYMT MpPOrpaMMHpOBaTh B MOLIArOBOM
pexume. Kaxnas riasa ocselaeT nepeyuCclICHHbIE paHee B KPaTKOM 0030pe TeMbl M HapalllMBaeT
3HaHHE MO Mepe NMPOABHXXEHHS OT TeMbl K TeMe. [1aBbl yueOHMKAa MOXHO M3y4aThb B CYILECTBYIO-
el nocnenoBarenbHOCTH. BMecTe ¢ Tem MMeeTcs onpenesieHHas THOKOCTh OTHOCUTENBHO NOPsI-
Ka ciie10BaHus yuyeOHoro matepHana. Ha puc. 1 nokazaHa 3aBUCMMOCTb MEX]Y I'JIaBaMHU.
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0Bpato Ky, Knaccb! ¥ 06bEeKTHO-OpUEHTUPOBAHHOE
UCKMIOYEHNA
nporpaMMMpoBaHm1e
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naea 11 lnasa 13
HacneposaHue Mporpammuposanne GUI

Puc. 1. 3aB1cumocTu Mexay rnasammu

KnoueBbie HOJT0KEHHS
O0bsACHeHHs

IIpumepsb1 Hporpamm

TemaTH4Yeckoe
HCCJIe0BaHHE
"B neHTpe BHHMaHHsA"'

BHaeo3anncn

Bce rnaBHble pa3fensl KHUTH HAYUHAKOTCA ¢ OOBbSACHEHUS NPUHLIUIIOB
U MOHATHH.

JlaHHOe 00BACHEHHE B CKATOM BHIE 000011aeT r1aBHYIO MBIC]Ib
paszena.

I'naBbl colepaT MHOTOYHCIIEHHBIE PUMEPB! 3aKOHYEHHBIX IPOrpaMm
U parMeHTsl KoJJa — BCE OHU NPEAHA3HAYECHBI 1 AEMOHCTPALMU
TEKYILUEH TEMBI.

Kaxkaas riiaBa comepXHUT OAHO HIM HECKOJIBKO TEMAaTHYECKUX
UCCIeNOBaHuii mox pyOpukoit "B ueHTpe BHUMaHuA", B KOTOPbIX
00yyaeMoMy MpeaoCTaBIsAeTC NOAPOOHBIN NOIIATOBBIN aHAIU3
U IEMOHCTpAaLUs pelIeHUs 3aay.

OnnaitHoOBbIE BUIEOMATEPUAIIBI, pa3pabOTaHHbIE

CMELHUANBHO IS HACTOALIEH KHUTH, JOCTYHHBI U1 IPOCMOTpa

Ha www.pearsonhighered.com/cs-resources'. CooTBeTCTBYIOLINE
3HAYKH MOSABJIAIOTCA Ha IPOTSHIKEHHH BCEro yueOHHUKa, HalloMUHas
00y4aeMOMy 0 BHIeOMaTepHanax Nno KOHKPETHBIM TEMaM.

' BuaeoMmarepuanb! JOCTYNHbI NOCHE PErMCTPALMH T0JIb30BATENS 10 YKa3aHHOMy ajipecy. B packpbiBaiouieMes cnucke
Browse by Author Hano Boi6path Gaddis, a 3aTeM Ha nosiBuBLIElics BeO-cTpaHHLe HaiTH u3nanue Starting Out with

Pytbon, 4th Edition 1 wenkuyTs

no ero o6noxke. Ha ctpaHulie U3JaHHA clielyeT HAHTH rOPU3OHTAILHOE MEHIO, LLETK-

HYTh MO NYHKTY Resources 1 TakHM 00pa3oM MONYYHTh JOCTYH K PECypcaM KHHMIH: NpPE3eHTalMsAM, MPOrpaMMHOMY

Kony v ap. — IIpum. peo.
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IIpumeuanus [TprMeyaHHs MPeaCTaBIAIOT COOOH KOPOTKHE OOBACHEHHS HUTEpeC-
HBIX UJIM HEPEOKO HEJOMOHHMAEMBIX BONPOCOB, OTHOCSILHXCA
K pacCMaTpHBaeMOH TeMe.

CoBetbi CoBeThbl NIPEAOCTABAAIOT 00y4aeMOMY KOHCYJIbTALMH OTHOCHTEJIBHO
ONTHMAJIbHBIX MOJXO0B K PELICHHIO Pa3lHYHBIX 33/1a4 [0 NPOrpaM-
MHPOBAHHIO.

IIpenynpexnenns [NpeaynpexxaeHus npeaocTeperaroT 06y4aeMoro OTHOCUTEIbHO
NPHEMOB MJIH METO0B IPOrPaMMHPOBAHH:, KOTOPBIE MOTYT IIPUBECTH
K HEMNpaBUIbHOMY QYHKLIHOHHPOBAHHUIO NPOrpamMM au6o notepe
JaHHBIX.

KonTpoabnas Touka KOHTpOJIbHBIE TOYKH NPEACTABIAIOT COO0H NMepeyeHb MPOMEXyTOY-
HBIX BONPOCOB, pa3MELLEHHbIX B KOHLE pa3/ie]0B KHUTH. OHH Npe/iHa-
3Ha4eHs! A7 ObICTpOH NPOBEPKH 3HAHHH MOCIIE H3Yy4YEHHs! HOBOH
TEMBI.

Bonpocsi Kaxxaas rnaBa conepxur r1y6okuii k1 pa3HO0OpasHbli nepedyeHb

AJISi IOBTOPEMHs BOIPOCOB H YNPaXHEHHKH 111 MOBTOPEHHs NPOHIEHHOr0 MaTepHana.
31ech npeacTaBieHbl: TECT C MHOXKECTBEHHBIM BBIOOPOM, TECT C OIpe-
Jie7IeHHeM UCTHHHOTO MJIH JIOXKHOTO YTBEPXKACHHS, AITOPUTMHYECKHH
TpeHaXkep U BONPOCHI, TpeOyolHe KOPOTKOTO OTBETA.

3agauu mo nporpam- Kaxkaas rinasa npeanaraeT WUHPOKKH KpyT 3a4ay 1o NporpaMMUpoBa-
MHPOBAMNHIO HHI0, peIHa3HAYEHHBIX U1 3aKPEIICHUs 3HaHHWMH, MOIyYEHHBIX
MpK H3YYEHHH TeKYLIEeH TEMBI.

OHnanHoBbIe Yy4eOHble pecypchbl

CneunanbHO 118 TOM KHMIH H3[aTeleM MpPeAOCTaBlIeHO 6oJbLIoe KOJIHYECTBO Y4eOHBIX pecyp-
coB. B yactHocTH, Ha www.pearsonhighered.com/cs-resources Mo>XHO HalTH CAEAyIOLIKE MaTe-
pHaIblL:

4 HCXOAHBIH KOA ANs KaXXAOro NPHBOIMMOrO B KHUIE IPUMEPA NPOrPaMMBI;

¢ A0CTYyNl K COMPOBOAMTEIBHBIM BUACOMATEPHAIAM.

Pecypcbl ans npenoaaBaTens

anBel]eHHble HMXXE JONMOJHUTCIbHBIE MAaTECPHAJIbl JOCTYIIHBI TOJIBKO KBaJIH(bHLll/IpOBaHHLIM npe-
NMOJAAaBaATC/IAM:

4 OTBeTHI Ha BCe BONPOCH! B pasaenax "Bonpockl A1 noBTopeHus";
¢ pelleHHs K yIpaXXHEHHUM;

¢ cnaiiapl npe3enTaunii PowerPoint 1y1s1 kaXkao# riasbl;

¢ TecTOBbIH GaHK.

ITo noBoay moJiy4eHHs MnpopMalMK O JOCTYNE K BhIIIEHa3BaHHBIM pecypcaM nocetute O6paso-
BaTe/bHbIH NpPenoaaBaTe/bCKHit pecypcHbIH LeHTp Pearson (www.pearsonhighered.com/irc) nnu
CBSDKMTECH CO CBOUM MECTHBIM npeacraBuTeneM O6pa3oBaresibHOro ueHTpa Pearson.
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Mo cceuike ftp://ftp.bhv.ru/9785977540025.zip MoxHO ckayaTh 3NEKTPOHHBIH apXHB C PaccMOT-
PEHHBIMH NPOEKTAMH M HCXOAHBIMH KOJAMH NMPHMEPOB, OTBETaMH Ha BOMpPOCH A/ MOBTOPEHHS,
a TaKkKe peIleHHAMH 3aJad M0 NMPOrpaMMHPOBAHHMIO. 3Ta CChUIKA NOCTYMHA TAKXKE CO CTPAaHHLBI
KHHTH Ha caiitc www.bhv.ru.

Tonn I'aanc — Bexyumii aBTop cepuu KHHr "HaunHaem nporpammupoBats..." (Starting Out With).
Y Hero HOYTH ABaJUATHIETHUH ONBIT MPENOJABaHUA KypCOB MH(POPMAaTHKH B KOJUIEMXKE OKpYyTa
XeiiBya, mt. CeBepHas Kaponuna. Ero npenonaBatenbCckHe 3acioyrd oOLIENpU3HAHBI: €My IIpPH-
cBoeHo 3BaHHe "[lpenonaBarens roga" kouiemkem CeBepHoit KaposnHHBI, OH yaocTauBaics npe-
muH "lleparoruyeckoe MactepcTBo", BpyyaeMoii HaluoHanbHBIM HHCTHTYTOM KaJpOBOrO M Opra-
HH3allMOHHOTO pa3BuTHA. B cepun "HaunHaeM nmporpaMMHpOBaTh..." U3JaIOTCA KHHIH, TOCBAIIEH-
Hble A3bIKaM mporpammupoBaHus C++, Java™, Microsoft® Visual Basic®, Microsofit® C#®,
Python®, Alice, cpene BusyanbHo# pa3pabotkH android-npunoxennii App Inventor, a Taxxe npo-
rpaMMHpPOBAHHIO JIOTHKH M Au3aiiHa. Bce oHH OblM omy6HKOBaHH B H3JaTenbcTBe Pearson. [lo-
NOJHUTENBHYIO HHQOPMALIUIO MOXKHO HaWTH Ha caiite www.pearsonhighered.com/gaddisbooks.

Becb MaTepHan kHurH npotecTHpoBaH B cpeae Windows 10. IIpu TecTHpOBaHHH HCXOOHOTO KOAa
3a OCHOBY B3AT Python BepcuH 3.6.4 H JONONHEH MaTepHAIOM MO QYHKIHOHAILHOMY MPOrpaMMH-
poBaHHuI0 (cM. enasy 14).

IIpHnaraeMelii K KHHre afanTHPOBAaHHBIH W CKOPPEKTHPOBAaHHBIH HCXOAHBIH KOJ NMPHMEPOB Clie-
AyeT pa3MeCTHTb B MOJNAaNKe JOMallHed mnankH mnoaw3oBatens (/home/python_projects wim
C:\Users\[MMS1_ITOJIb3OBATEJIA]\python_projects).

I'Ipencraanel-me yucen

IlJUl NpE€ACTABICHUA ACCATHYHBIX YHUCEI B JIAaHHOW KHHUTe B KauyeCTBE pasacanTeiIl HCNOJIb3yETCA
TOYKa.

Jia popmaTHpoBaHHA YKcen B JIOKaIbHOEe 1A Poccuu mpeacraBiaeHHe (KOraa B KayecTBe pasje-
JMTENs PaspAfoB HCMOJb3yeTcs 3amaras) B Python HMeercs BcTpoeHHas GHOimHoTeka locale,
KOTOpas MO3BOJIAET HACTPaMBaThb (OpMy MNpPEACTABICHHS YHCEN H COOTBETCTBYIOLIHM 00pa3oM
ux ¢popmaTupoBats. B o61eM ciayyae nius GpopMaTHpOBaHHA YHCEN CleAyeT HAaYHHATh MPOrpaMMy
C MPUBEJEHUBIX HH)KE CTPOK KOJa:

import locale # yMnopTUpoBaTeE OMOIMOTEKY MO paboTe C JIOKANAMA
loc = locale.getlocale() # 3anoMHUTE TEKyWyKo JIOKaJlb
locale.setlocale (locale.LC _ALL, "Russian Russia.1251") # mM3MeHMTB JIOKaJb

B nocnenmeii ctpoke 3agaercs ¢popma HanmMcaHUA Yuceln, npuuartas B Poccuu. Jlanee MOXHO pas-
MECTHTb COOCTBEHHBIH MPOrpaMMHBIi KOJI, K IpUMeEpY:
salary = 50000.0 # mapmnata B pyonax
print ('Bama exeMecsAdHas 3apluiaTa cocrasnser ',
locale.format ('%.2f', salary, grouping=True), sep='")
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A B KOHLIE NPOrpaMMBI HY>KHO BEPHYTbH JIOKaJIb:

locale.setlocale(locale.LC ALL, loc) # BepHYyTb JiOKaJlb

Ecnu BBINOIHHUTH 3TOT (pparMeHT KoJa, TO MOJYYHTCS pe3y/bTaT, B KOTOPOM NPeCTaBIEHHE YHCE
6yZneT cOOTBETCTBOBATh NPHHATOMY Y HAaC CTaHAApPTY, T. €. C pa3fie/IEHHEM IPYIN pa3psaaoB npode-
JIOM H HCIIOJIb30BaHHEM B KaYE€CTBE NECATHYHOTO pa3JeIUTENs 3aMATOM:

Bawa exeMecsauHasa 3apriaTa cocrasnser 50 000,00

Ba3oBbi HA60p CTOPOHHUX GUBNUOTEK

XoTs B KHMIr€ YCTaHOBKAa W NMPHMEHEHHE CTOPOHHHX OHOJIMOTEK HE pacCMaTPUBAIOTCS, TEM He
MeHee, HIKe npuBeaeHa HHGopMmauus o 6a30BOM Habope HHCTPYMEHTOB, HEOOXOAMMBIX IS
JanpHeHwen paboTel. OTa HHGOPMALIUA HH K YeMy He 00A3bIBAaET, HO H30aBHT OT 3aTpyJHEHHH H
TMOCITY)XHT NMpPEKPACHON OTNpPaBHOH TOYKOH 111 BCEX, KTO MHTEPECYETCA MPOrpaMMHPOBAHHEM Ha
Python.

B 00b1uHbIX ycnoBusx OubanoTeku Python MoXHO ckadaTh M YCTaHOBHUTH M3 KaTalora OMOiIHoTEK
Python pypi (https:/pypi.python.org/). Cnenyert yyecTs, yTo Ui pabOThl HEKOTOPBIX OHOIHOTEK,
B uactHoctd SciPy u Scikit-learn, B OC Windows TpebyeTcs ycTaHoBieHHas OuOiavoTeka
Numpy+MKL. bu6nnotexka Numpy+MKL "npussizana” k 6u6nuotexe Intel® Math Kernel Library
U COIEPXKHUT HeoOXxoauMble TuHamuuyeckHe 6ubnuoreku (dll-daiinel) B katanore numpy.core. bu6-
muoteky Numpy+MKL cnenyer ckayars u3 penozutopus whl-gaiinos (http://www.lfd.uci.edu/
~gohlke/pythonlibs/) 1 ycTaHOBUTH NpH NMOMOLIM MEHEIKEpa MAKETOB pip Kak whl (COOTBETCT-
ByIOIIas Npoueaypa YCTaHOBKH makeToB B ¢opmare WHL onucana nanee). Hanmpumep, ans
64-paspsaHoi onepaunoHHo cucreMsl Windows u cpeast Python 3.6 komanaa 6yner Takoi:

pip install numpy-1.13.4+mkl-cp36-cp36m-win amd64.whl
OCHOBOMOJIAralOIUMH ABIAIOTCA clenyoure OUOIHOTEKH:

¢ NumPy — ocHoBononaraiomas Oubnuoreka, HeoOxomumas AN Hay4yHBIX BBIYHCIEHHH Ha
Python;

¢ Matplotlib — 6ubnuoreka ans paboTsl ¢ AByMEPHBIMH I'padyKaMuy;

¢ Pandas — uHCTpyMEHT [UIs aHaliM3a CTPYKTYPHBIX JaHHBIX H BPEMEHHBIX pAnoB. Tpebyer
HaJIM4Ms numpy H HEKOTOPBIX APYTHX;

¢ Scikit-learn — MHTErpaTop KJIaCCHYECKHX aJITOPUTMOB MalIMHHOTO oOydenus. Tpebyer Hanu-
YU numpy+mkl;

¢ Scikit-image — koyulekuus ajJroputMoB ans oOpaboTku u3obOpaxeHud. Tpebyer Hamuuus
numpy+mk1;

¢ SciPy — Oubnuorteka, ucrnonp3yemMas B MaTeMaTHKE, €CTECTBEHHBIX HayKaX H HHXKEHEPHOM
nene; TpebyeT HaATMYUA numpy+mk1;

4 Jupyter — MHTEpaKkTUBHAs OHJIAHOBAsA BHIYMCIHMTENbHASA CPENa;

¢ PyQt5 — Oubnmoreka MHCTPYMEHTOB [UIi NpPOrpaMMHpPOBAaHMA rpaguyeckoro uHTepderca
nons3oBatens, Tpedyercs 1ng paboThl HHCTPYMEHTAIbHON Cpelibl MporpaMMHUpoBaHus Spyder;

¢ Spyder — MHCTpYMeHTaIbHas Cpela MporpaMMHUpoBaHus Ha Python.
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Mopsaok yctaHoBKKM GMBNMoTek

Jlns Toro yToOsl paboTaTh ¢ Gonee CBEXHUMH BEPCHAMH OMOIHOTEK U IepXKaTh MPOLIECC YCTAHOBKU
NOJ CBOMM KOHTPOJIEM, Jaliee MpeAsiaraeTcs CIUCOK KOMaHI YCTaHOBKM OuOnuotek. B cnyuae
HECKOJILKUX OHOIHOTEK MOXeT MmoTpedoBaThCs yCTaHOBKA M3 (aitnoB whil, KOTOpbie MOXHO B3STh
u3 penozutopus whl-daiinos (http://www.lfd.uci.edu/~gohlke/pythonlibs/).

pip3 install --upgrade pip

pip3 install numpy

JIn6o kak whil-¢aiin: pip3 install numpy-1.13.4+mkl-cp36-cp36m-win amd64.whl

pip3 install pandas
pip3 install scipy

JIn6o xak whi-¢aiin: pip3 install scipy-0.19.0-cp36-cp36ém-win amdé64.whl
pip3 install Scikit-learn

JIn60 xak whl-daitn: pip3 install scikit learn-0.18.1-cp36-cp36m-win amd64.whl
pip install scikit-image
JIn6o kak whl-gaiin: pip install scikit image-0.13.1-cp36-cp3ém-win_amd64.whl

pip3 install matplotlib
pip install jupyter
pip install pyqt5

pip install spyder

NPUMEYAHUE

B 3asucumocTu ot 6a3osoit OC, Bepcuit a3bika Python 1 Bepcuit nporpammHbix 6ubnuoTek yctaHasnm-
BaeMble Bamu Bepcuu whi-hainoB MoryT oTnuyaTbCs OT NPUBEAEHHbIX Bbille, rAe Noka3aHbl nocnea-
Hve Ha saHsapb 2018 r. Bepcuu ans 64-pa3psgHon OC Windows u Python sepcum 3.6.4.

YcraHoBka 6ubnuotek Python us whi-cpannos

bubnuoreku ans Python MoxHo paspabaTeiBaTh HE TOJIBKO Ha 4ucTOM Python. J[oBonsHO yacTto
6ubmuorekn nmporpammupyoT Ha C (AMHaMHyeckde OMONHMOTEKH), M IS HUX MHUUIYT 00epTKY
Python, nu6o 6ubnuorteky nuumyt Ha Python, HO I ONTHUMHU3ALMK Y3KHX MECT 4acTh KOJa — Ha
C. Takue 6MONHOTEKU MONYYAKOTCS O4YeHb OBICTPHIMU, OJHAKO OMOIMOTEKHM C BKpAIUIEHHUAMH KOJIa
Ha C nporpammucTy Ha Python Tskenee ycTaHOBUTH BBHIY OTCYTCTBHS COOTBETCTBYIOLUMX 3Ha-
HuU# 1160 HEOOXOIUMBIX KOMIIOHEHTOB M HacTpoeK B paboueit cpene (B ocobenHoctu B Windows).
Jnsa pemieHns omMcaHHBIX npobiieM paspaboraH cneudanbHbl Gopmar ((ainsl ¢ pacuMpeHH-
eM whl) u1a pacnpocTpaHeHus GHOIHOTEK, KOTOPBIA COOEPXKHUT 3apaHee CKOMITHIMPOBAaHHYIO Bep-
cHi0 6ubnoTeku co BceMu ee 3aBucuMmoctamMu. ®opmat WHL nmonzmepkuBaeTcss BCEeMH OCHOBHBI-
My mnarpopmamu (Mac OS X, Linux, Windows).

YcTaHOBKa MPOU3BOAMTCS C MOMOLIBIO MeHemkepa 6ubnuoTek pip. B omnumne ot 0ObIYHOM ycTa-
HOBKM KOMaHJIIOH pip install <mma 6mbmorery> BMECTO HMEHH OMONIHOTEKH yKa3bIBaeTCs MOJ-
Hoe ums whi-¢aiina (To ects myTh K painy U coOCTBEHHO UMA (aitna):

pip install <nyTe x whl-darty>
Hanpumep,
pip install C:\temp\scipy-0.19.0-cp36-cp36m-win_amd64.whl
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Otkpo#Te OKHO KOMaH/O# CTPOKH M NPH MOMOLIH KOMaH/Abl cd NMepeHanTe B KaTalor, riae pasMme-
weH Baw whl-daitn. B 3ToM cinyyae nmyTh ykaseiBaTh He noHago6urcs. Hanpumep,

pip install scipy-0.19.0-cp36-cp36m-win_amd64.whl

ITpu BbIOOpE OMOMHMOTEKH BakHO, YTOOBI pa3spsAHOCTb yCTaHaBIMBaeMOW OMOIHOTEKH H pa3pan-
HOCTb MMTeprnperaTopa coBmnaaand. [lonb3oBarend Windows Morytr OGpatk whl-¢daiinbl Ha BeG-
ctpanuile http://www.lfd.uci.edu/~gohlke/pythonlihs/ Kpucropa I'onbka u3 JlabGoparopuu

auHaMuku ¢nyopecueHuud KanudopHuiickoro yHusepcutera B r. MpsaiiiH. bubavoreku taMm no-
CTOSSHHO OOHOBJIAIOTCA, H B apXHUBE COAEPXKATCA BCE, KAKHE TOIbKO MOTYT NOHAA00HThLCA.

YcTaHOBKa U HacTpoiKa MHCTPYMeHTanbLHoun cpeabl Spyder

Spyder (Scientific PYthon Development EnviRonment) — 3T0 HHCTpyMeHTanbHas cpeaa ais Ha-
YUYHBIX BHIYMCNEHHH Ans s3bika Python ans Windows, Mac OS X u Linux. D10 mpocras, nerko-
BecHas M OecruiaTHas MHTEpaKTHBHas cpeaa pa3paborku Ha Python, koropas npemnaraer ¢yHk-
LIMOHAJI, aHAIOrHYMbli cpeae pa3pabotkn Ha MATLAB, Biio4as rotoBble K HCIOJIb30BAHHIO
aneMeHThl HHTepdeiica PyQtS u PySide: penakrop McxoaHoro koaa, pejakTop MacCMBOB AaHHbIX
NumPy, pelaKTop cjioBapeii, a Takxke koHcoau Python u IPython u MHoroe apyroe.

Hns Toro ytodObl ycTaHoBUTE cpeay Spyder B Ubuntu Linux, ucnons3ys oduiuanbHeld MEHEIKeEp
61bnMoTEK, Hy>KHa BCEro oJlHa KOMaHAa:

sudo apt-get install spyder
YcraHoBKa ¢ HCMOJIL30BaHHEM MEHEKEPa O6ubnHoTeEK pip BBINOJIHAETCH TaK:

sudo apt-get install python-gt5 python-sphinx
sudo pip install spyder

OOGHoBneHue:

sudo pip install -U spyder
YcranoBka cpeabt Spyder B Fedora 27:
dnf install python-spyder
YcraHoBka cpeapbl Spyder B Windows:

pip install spyder

NPUMEYAHUE
Cpepna Spyder TpebyeTt o6s3aTenbHoi ycTaHoBKkM Gubnuotekn PyQt5 (pip install pyqt5).

BnokHoTb! Jupyter

Cpenu ¢ainoB ¢ ucxoaHbiM kogoM Python MoxHo HalTH Qaiinbl ¢ pacumpeHuem html u ipynb.
[Mocneanue — 310 (aiinbl ONOKHOTOB HMHTEPAaKTHBHON Cpeabl NporpaMMHpoBaHHus Jupyter
(http://jupyter.org/). bBnokHoTbl Jupyter MO3BONAIOT MMETh B OAHOM MECTE€ MCXOAHBIH KOI,
pe3yabTaThl BHIMOJHEHHS MCXOAHOr0 KoAa, rpagHKH AauHBbIX H JOKYMEHTALHIO, KOTOopas mojaep-
’KHMBAET CHHTAKCHUC ynpolleHHoH pa3mMeTku Markdown 1 MouuHbli cuHTakcue LaTeX.

MHTepakTHBHas cpela MporpaMMHpoBaHHs Jupyter — 3TO 30HTHYHBIH MPOEKT, KOTOPbIA Hapsady
¢ Python npennasHayeH nans BbIMOJHEHHS B 0ObluHOM BeO-Opaysepe HebGOJbBLIMX MpOrpaMm
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¥ (parMeHTOB NNPOrpaMMHOI0 KOZa Ha APYTHX A3bIKax NMpOrpaMMHpOBaHuUs, B ToM uucie Julia, R
M MHOTHX Ipyrux (yxe 6osiee 40 A3bIKOB).

HHrepakTHBHas cpela NporpaMMHpOBaHMs Jupyter yCTaHaBIHMBAETCs, KaK OOBIYHO, NPH MOMOLIM
MEeHeKepa NMaKeToB pip:

pip install jupyter
Jist Toro 4ro6bl 3aMyCTHTh HHTEPAKTHBHYIO cpedy Jupyter, Hy)KHO B KOMaHOOH 000JI0OYKE HIIH
OKHE TepMHHaJIa Ha0paTh H UCIIOJIHUTH KOMaHAY:

jupyter notebook

JlokanbHBIH cepBep MHTEPAaKTHBHOHM cpels! Jupyter 3amycTuTcs B Opay3epe, 3alaHHOM MO YMOJI-
4yaHHI0 (KaK npasuiio, no azapecy http://localhost:8888/). ITocne 3Toro HyxHbIH 610KHOT Jupyter
MOJXXHO NPOCTO BBIOpaTh U3 MeHIO Jupyter.

®aiinbt HTML npeacraBnsior coboii npocteie Konud O0J0KHOTOB Jupyter 1uis mpocMoTtpa B BeO-
6pay3epe.

E Select items to perform actions on them
~ B Is 144 Pyt Name Last Medified
cecongs ago

a minute ago

a minute ago
a minute ago

a minute ago

o
=}
=
=
(]
1]
=]
o

Seconds ago
£econgcs ago
seconds ago
£econas ago
£eCongs ago
seconds ago

Puc. 2. Paboyee okHo Jupyter B Gpaysepe
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JaBaiite mogymaeM, KakuM oOpa3oM JIIOJH HCIOJB3YIOT KOMIbIOTEPHL. B yueOHbIX 3aBeneHHAX
KOMIBIOTEPBI HYXHBI [U1s1 COCTaBJICHHs 1OKJIAJI0B M HAMMCaHHs COYMHEHHH, MOUCKA cTaTeil, nepe-
CbUIKE 3JIEKTPOHHBIX MHCEM M Y4acTHs B OHJIAHHOBBIX y4yeOHbIX 3aHATHAX. Ha paGore moau uc-
MOJIB3YIOT KOMIBIOTEPDI, YTOOBI aHANIH3HPOBaTb JAHHbIE, COCTABIATH MPE3EHTALMH, MPOBOAHMTH
JIeJIOBbIE TPaH3aKLMH, 001IaTbCs C KIMEHTAMH M KOJUJIETaMHM, YNpaBlATb MAallMHAMHM Ha 3aBOAax
1 1p. JloMa KOMNBIOTEPH! HCHONB3YIOTCS IS OMJIATHl CYETOB, MOKYNKH B OHIAHHOBBIX MarasHHax,
o0leHHs ¢ IpY3bsIMH H CEMbEH H, KOHEYHO e, Ui pa3BiedyeHuid. He 3abbiBaiiTe Takxke, 4TO COTO-
Bble TeJle(OHbI, MUIAHIIETbI, CMapT(OHBI, aBBTOMOOH/IbHBIE CHCTEMBbl HABHTALIHH H MHOXKECTBO JpY-
THX YCTPOHMCTB — 3TO TOXE KOMIbIOTEpbl. B noBceaHeBHOI H3HHM pa3HOOOpa3He nmpHMeHeHHiH
KOMIIBIOTEPOB NOYTH O€3rpaHHYHO.

KoMnbloTepb! yMEIOT BBINONIHATD TaKOH IHMPOKHH KPYT 3a1ay, MOTOMY YTO OHH IPOrPaAMMHpPYEMBI.
U3 atoro crnexyer, YTo KOMMBIOTEPH! MPHCNOCOOJEHB! BBHIMOJHATL HE OAHY 3amady, a JiloOyIo
3ajayy, KOTOPYIO MX MNpOrpaMMbl NPEINHCHIBAOT MM BBINOJHHUTL. [Ipozpamma — 310 HabGop
MHCTPYKLHMH, KOTOpblE KOMIIbIOTEP HCIONHSET C LENbI0 pelenus 3aaayd. Hanpumep, Ha puc. 1.1
NpeACTaBI€Hbl CHHMKH JKpaHOB C ABYMs MONYJISAPHLIMM mporpamMMmamMH — Microsoft Word
u PowerPoint.

IIporpaMmbl MPHHATO Ha3blBaTb npocpammubim obecnevenuem (I10). Ilporpammuoe obecneuerne
MMEET A7 KOMMBIOTEPA PElIalolIee 3Hau€HHe, NOTOMY YTO OHO YNpaBISET BCEM, YTO AEaeT KOM-
netotep. Bee 10, koTopoe Mbl HCnob3yeM, YTOOBI cenaTh HAlIM KOMITbIOTEPHI MOJIE3HBIMH, CO3-
JlaeTCs JII0AbMHY — MPOTPaMMHCTaMH, MIIH pa3pabOTYMKaMH MporpaMMHoro obecneyenus. [Ipo-
spammucm, UM paspabomuux npocPpammHoz2o obecneyeHus, — ITO YEJIOBEK C NMPOecCHOoHANBHOM
NOAroTOBKOH M KBaTH(HKalLHei, HEOOXOAUMBIMH 11 MPOEKTHPOBAHMS, CO3JaHHS U TECTUPOBA-
HHMs KOMIIBIOTEPHLIX Nporpamm. HaBepHsika Bbl 3HaeTe, YTO pe3ybTaThl paboOTHl MPOrpaMMHCTOB
UCNONb3YTCS B OM3HECE, MEAMLIMHE, NMPABUTENBCTBEHHBIX YUYPEKICHHAX, NPABOOXPAHHTENLHBIX
OpraHax, CEJIbCKOM XO3SIHCTBE, HaYYHbIX KpYrax, pa3BieKaTe/lbHbIX 3aBEJCHUAX U MHOTHX APYTHX
cdepax yenoBe4eckon AATeIbHOCTH.

C noMol1po 3TOH KHHUTH Bbl 3HAKOMHMTECH C QYHIAMEHTANIbHBIMH MOHATHAMH W MPHHLMIIAMH MPO-
rpaMMHpoBaHHs Ha sa3bike Python. S3bik Python naeanbHO MOAXOAMT U1 HOBHYKOB, MOTOMY YTO
OH JIErOK B OCBO€HHH, H MPOrpaMMBbl MHIIYTCSA Ha HEM ouyeHb ObicTpo. K ToMmy xe Python — ato
MOLUHBIA A3bIK, KOTOPBIH MOMYJSAPEH Cpeau NpodecCHOHANbHBIX pa3pabOTYMKOB MPOrPAMMHOIO
obecneyenns. He pa3 coobuwanocs, yro Python ucnonssyercs B Google, NASA, YouTube, Ha
Heto-Hopkckoii honnoBoii Gupske, pasTHYHLIMH KOMMAHHAMH, CIIELHANTH3UPYOLUMHCS Ha pa3pa-
00TKe UIp, * MHOTHMH IPYTHMH OpraHH3alHsAMH.

[pexxae 4eM NpUCTYNHTb K MCCIIEJOBaHHIO NPHUHLMIIOB POrPaMMHPOBAHHS, HEOOXOAUMO MOHATh
HECKOJIbKO OCHOBHBIX M€ OTHOCHTENIBHO KOMIBIOTEPOB H MPHHLUMIOB HX paboTsl. DTa riasa 3a-
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JIOXHMT MPOYHBIA QyHIAMEHT 3HaHHii, Ha KOTOPHIH MOXKHO GyNeT MOCTOSHIIO OMMPAThCA MO XOXY
n3ydeuns undopmaruku. Cruayana Mbl 06CyIHUM (PH3HYECKHE KOMIIOHEHTHI, H3 KOTOPhIX KOMIIBIO-
TEpPbl OOBIYHO COCTOAT. 3aT€M MBI PACCMOTPHM CMOCOOBI XpaueHHs KOMMbIOTEPAaMH JIaHHBIX H BbI-
nojJveHus HMU mporpaMMm. U makoHew, OyaeT MpemnoXeHO KpaTKoe BBEAEHHE B MPOrpaMMHOE
obecneyeHHe, KOTopoe GyaeT HCMONB30BaTHCA Ul HAMHCAHHA NporpamMM Ha Python.

Nocmipdnt - Po M - o

Pacen| Pouest | g | 0 Moy Aapen 1 ! v An I v | | T | Ao | Gt | Pesaen | fa | wosy  Adgpet Il 5] Ofuund socym

1.2 AnnapatHoe W nporpammuoe obecneyenne
KMYEBSE NOHATHA: awockie yorpolicrea, w w::uq COUTUNT  KoMIERTep,

i na T Pt A NEOTO
MPOFPANMIEIN Ol BT MM,

Annaparnoe obecnedenme

Tepamin ¢ adecnowe o BoeM dELricomM  YOTpoRicTRas
MOMIIONCHTEN, 3 KOTOPALE COCTORT BaMtbinrp. KOMOTS SRASCTEN N canin yerpollcTaon,
8 cucresol YorpolicTs, Kotopise peGoramT moee nuocte. ik W pasoie BHCTPYMCHTH B
CHMIPORITICCROM OPKECTPE, KAAN0E YCTPORCTIO R KOMITLINTCPE HIPICT CROM COOCTREINYID PO-Tk

Fcam mid oo ando BOKVIAAN KOMUERRTCP, T6, BOPOATIN, BN, 410 PORmEMIlg ARICPTYP
COACPAOMT  MOPCICHE  KDMIOHCHTON, TAKNI KIK  MBKPOEPOICCOOPM,  BIMNTR,  ANCKOBOIM,
WMICOMNCELACH, BHACOIPTH W T PAsofiparicn B ToM. WIT WMCHNO TR PANTMC KOMINHCHTI
AT, MOKCT RITIC JOBGTRI CIOKCHO, CRCII TOALED B FRE 1¢ ANACTE O KOMIMOTCPAT
AocraTouo Mioro, aufo no cpaiicll Mepe ¥ RS CCTh ToRapRiE, KoTopsll o Bnx saer. Ka
ORI 8 PRCYIEGe 12, THRNENAN KOMILOTCPHAN CHCTOMS COCTONT M3 CRCTVIOUINY FIARIEMY
EOMIOHCHTON:

» Hewrpamanadl nposeccop (1111}

o CMORITAN HAMATS

Pucymon 1-2 Tuniusse xOMNOMENTH KOMNGETEDHON CHCTEMM

PUC. 11 l'lporbaﬁuu anA oGpaGoﬁ(u TeKCTOB (C1eea) u pé.qax'rhpoaauhn u3obpaxenuir (crpaea)

1.2

®# KI0YEBBIE NOJIOKENMS

OH3HYECKHE YCTPOHCTBA, H3 KOTOPBIX COCTOHT KOMITBIOTEP, Ha3bIBAKOTCA aNNapaTHbIM obecne-
YeHHEM KoMmbiotepa. PaGoTalolue Ha KOMIBIOTEPE MPOrpaMMbl Ha3bIBAIOTCA MPOrpaMMHBIM
obecneyeHHEM.

AnnapartHoe o6ecnevyeHue

TepMHH "annapamuoe obecnevernue" (hardware) OTHOCHTCA KO BCeM (H3HYECKHM YCTPOHCTBaM
WIH KOMNOHeHmaM, H3 KOTOPbIX COCTOHT KoMmbloTep. KoMneloTep mpeacrasnser coboi He enH-
HOE YCTPOHCTBO, a CHCTEMY YCTPOHCTB, KOTOpble pabOTalOT BO B3aHMOIEHCTBHH IPYT C APYTOM.
Kak H pa3HooOpa3Hble HHCTPYMEHTBI B CHM(OHHYECKOM OPKECTpE, KOXKA0€ YCTPOHCTBO B KOMIb-
I0TEPE HrpaeT COOCTBEHHYIO pOJlb.

Ecnu Bbl koraa-iHoo MOKYNaJIH KOMNBIOTEP, TO, BEPOATHO, BUACIIH, YTO PCKIaAMHasA JIHTCpaTypa
COACPXKHT MEPEYCHb KOMIOHCHTOB, TAKHX KaK MHKPOMNPOLECCOPHI, NaMATh, NHCKOBOABI, BHAECO-
AOHUCIUICH, BHACOKAPTHI H T. A. lIOBOHbHO CJIOXXKHO pa306paTbca B TOM, YTO HMEHHO A€J/1AI0T 3TH pa3-
Hooﬁpasnue KOMITIOHCHTBI, €CJIH TOJIBKO Bbl YXK€ HE 3HA€T€ O KOMIBLKOTEPAX NOCTATOYHO MHOI0O



naea 1. BeedeHue 6 KOMNLIOMEPSI U NIPOZPaMMUPOSaHUE 15

60 y Bac HET TOBapHIlUa, KOTOPBIH O HHUX 4TO-TO 3HaeT. Kak mokasauo ua puc. 1.2, Tunuyuas
KOMIBIOTEPHAsA CHCTEMA COCTOHT H3 CIIEAYIOLIMX IIaBHbIX KOMIIOHEHTOB:

ueuTpanbuoro npoueccopa (L{IT);
OCHOBHOH NaMATH;

¢
¢
4 BTOPHYHBIX YCTPOACTB XpaHEHHs JaHHBIX;
¢ YCTpOWCTB BBOJa;

¢

YCTPOHICTB BBIBOJA.
JlaBaiiTe B3rnsaHeM Ha KaKIblii M3 3THX KOMIIOHEHTOB Mo0mxe.

Beb-kamepa

MoHuTopb!

[xoicTuk LlenTpanesHei# npoyeccop

Knasuatypa

Ycrpoicrea
1 Mblllb BbIBOAA
L e Eio
CraHep
YcrponcTea
BBOAA

MpuuHTep

Lindbposoit .
d:oroannapmﬂ - OcHosHas namaTe (O3Y) > - -
o

A BropuuHeie ycTpoiicTea
¥
' XPaHEeHUA AaHHBIX

[pacuyeckuit nnaHweT Konoxkw

HecTruit auck

Onew-HakonuTens

PUC. 1.2. Tunu4Hble KOMNOHEHTLI KOMNBIOTEPHOW CUCTEMBI

LleHTpanbHbIX Npoueccop

Koraa xoMnbloTep 3aHAT 3aqa4aMH, KOTOpbIE NPOrpaMMa Mopy4aeT €My BBITNOJHHT, MBI TOBOPHM,
4TO KOMIIBIOTEP 6biNnoNHAem, WIN ucnoiHsem, nporpammy. Llenmpanwvruiii npoyeccop (L) apns-
€TCs TOH 4acThlO KOMIBbIOTEPA, KOTOpas (aKTHYECKH HCIOMHAET HPOrpaMMEl. DTO CaMblii BaXKHBIH
KOMIIOHEHT B KOMIIBIOTEPE, MOTOMY YTO 6€3 HEr0 KOMNBIOTEP HE CMOXKET BHIMOHATH IIPOrPaMMBEI.

B cameix panHux komnbrorepax LII1 npencraBnsan coboit orpoMHble yCTpPOHCTBA, COCTOSIIHE M3
3JIEKTPHYECKHX M MEXAHHYECKHX KOMIIOHEHTOB, TAKHX KaK BaKyyMHbIE JIaMHEBI U MEPEKIIOYATENH.



16 naea 1. BaedeHue 8 KOMMbIOMEPLI U NPOZPaMMUPOBaHUE

Ha ¢ororpadpun puc. 1.3 nBe xeHIHHbI paboOTalOT ¢ HcTOpHYeckHM kommnbioTepoM ENIAC.
ENIAC, koTopblii MHOrMMH CYHTaeTcs NEepBOH B MHpPE NPOrPaMMHPYEMOH 3JIEKTPOHIO-
BbIYMCIIMTENILHOH MalIMHOM, Obl1 co3aaH B 1945 r. ¢ Lenblo BHIYMCIEHHS OPYIHHHBIX Ga/UIHCTH-
yeckux Tabnuu ans apmuu CILIA'. Orta MawmnHa, KOTOpas MEpBOHAYalbHO NPEACTaBIsIA OOMH
6onbwoii L1, umena Boicoty 2,5 M, miupuny 30,5 M H Becuna 30 T.

B nauwe Bpems LI1 npencraBnsror co60i MHHHATIOPHBIE KPHCTAILIBI HHTErPAJIbHOH MHKPOCXEMBI,
KOTOpble Ha3bIBaIOTCA Mukponpoyeccopamu. Ha puc. 1.4 npeacrasneHa ¢ororpadus TexHuuecko-

e ™
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PUC. 1.3. Komnbiotep ENIAC
(c paspewenus potocdoHaa U.S. Army Historic Computer Images)

PUC. 1.4. TexHuk-nabopaHT AepX1T COBPEMEHHbI NpoLeccop

! Mepasiii coBetcknii koMnbiotep, MOCM, 6511 CO31aH HECKOMBKO MoMke Mo pykosoactoM C. A. JleGenesa. CooTset-
CTBYIOLME PaboTEl HaYalIUCh TONBKO C oceHn 1948 r. n B konue 1951 r. MOCM npouwen ucnbiTaHus ¥ Obl1 NPHHAT
B 3kcruryaraunio Komuccueit AH CCCP Bo rnase ¢ akagemnkom Kenapiuem. — ITpum. nep.
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ro crneunajiicrta 1abopaTopuH, KOTOPBIH AEPXKUT B PyKaX COBpEMEHHBIH MHKponpoueccop. [Tomu-
MO TOro, YT0 OHH HaMHOI0O MEHbLIE CTapbIX 3nekTpoMexanudyeckux L{IT B paHHHX KoMMblOTEpaX,
MHKPONPOLECCOPBI K TOMY € ropa3io MOLIHee.

OcHoBHast naMATb

OCHOBHYI0 NaMATh MOXKHO NPEICTaBUTh, KaK pabouyo 061acTh KOMIOBIOTEPA. DTO TO MECTO, e
KOMMBIOTEP XPAaHUT MPOrpaMMy, MOKa Ta BHINONNAETCSA, U JaHHbIE, C KOTOPHIMH NporpamMma pabo-
TaeT. Hanpumep, npeanosiokuM, Bel HCNOb3yeTe NporpaMMmy o6paboTkH TekcTa, 4ToObl HaNMmUCaTh
paboTy [uis ogHOro U3 cBoMX yuebnbix 3aHsaTHi. [loka Bbl 3TO nenaete, mporpamMma o6paboTKH
TEKCTa W Ballle COYMHEHHE XPANATCA B OCHOBHOW MaMSATH.

OCHOBHYI0 IaMATh NPUHATO Ha3bIBaTh OnepamusHuiM 3anomunalouyum ycmpovcmeom (O3Y), unu
3aOMHHAIOLUIMM YCTPOHCTBOM ¢ Npou3BoJbHBIM AoctynoM (3YIIMl), uiu npocto onepamusHoi
namamvio. HazpiBaeTcs oHa Tak, moroMy 4to LII1 crmocoben nmonydats HeMeIIEHHBIH OOCTYN
K JaHHbIM, XpaHAIIHUMCS B JII000H npou3BonbHOH enuHuue xpaHenus B O3Y. Kak npasuno, O3Y
ABIAETCS IHEP203A8UCUMbBIM THIIOM MAaMATH, KOTOPas HCHOJb3YETCA TOJNBKO AJI BDEMEHHOIO Xpa-
HEHHs, NMoka nporpamma paboraet. Koraa koMnblotep BhIKIIOYAKOT, cogepxxuMoe O3Y ctupaercs.
B Bauem komnsrotepe O3Y pa3MelieH B KpUCTAIaX HHTErpajIbHOW MHKPOCXEMBI, MOJOOHBIX TEM,
KOTOpBbIE N0Ka3aHbl Ha puc. 1.5.

PWUC. 1.5. Kpuctannbl UHTErpanbHoi MUKPOCXEMbl NAMATK

BTropuuHble ycTpoUcTBa XpaHeHURA

Bmopuunoe ycmpoiicmeo xpanenus — 3TO THI IAMATH, KOTOPBIH MOXKET XPAaHHTh JaHHbIE B Teye-
HHE JOJITHX MPOMEXYTKOB BPEMEHH, [aXKe KOrja K KOMNbIOTEPY HE MOJABEIEHO 3JIEKTPOMHUTAHHE.
B 06bIuNBbIX YCIOBHSAX MPOrpaMMbl XPaHATCS BO BTOPHYHOH MAaMATH H 3arpy>arlTcs B OCHOBHYHO
NaMsATh N0 Mepe Heo6XOAHMOCTH. BaxkHble JaHHbBIE, TaKHE KaK JOKYMEHTbI TEKCTOBOIO peaKTopa,
JaHHBIE [UIATEXXHBIX BEJOMOCTEH H CKJIAJCKHX 3aMacoB, TOXE XPAHATCA BO BTOPHYHOH MaMATH.

Haunbonee pacnpocTpaHeHHBIM THIIOM BTOPHYHOIO YCTPOHCTBA XPAHEHHs SBIAETCA HCeCmKull
Ouck. TpaIHUHMOHHBIA JKECTKHH IUCK COXpaHAET NaHHblE MyTeM WX MarHMTHOH 3alHMCH Na Bpa-
LIAIOLIMACS KPYroBoH AUCK. Bece 60nblyIo nonynspHOCTb NPHOOPETAIOT meepoomenbHble OUCKU,
KOTOpbI€ COXPAHAIOT JaHHbIE B TBEPAOTEIbHOH NaMATH. TBepIOTENbHBIH IUCK HE HMEET MOABHXK-
HbIX yacTed U pabortaeT ObicTpee, YeM TPaAHUMOHHBIA AHCK. B GONBUIMHCTBE KOMIBLIOTEPOB 005-
3aTeNbHO HMEETCS KaKoe-TO BTOPHYIOE YCTPOHCTBO XPAHEHHs, TPAAHLIMOHHBIA JHCK HIIK TBEPIO-
TeJIbHBIA AUCK, CMOUTHPOBAHHOE BHYTPH CBOEro Kopmnyca. IMelTcs Takke BTOpHYHbIE YCTPOHCT-
Ba XpaHEHHs, KOTOPbIE MPUCOEIHHSAIOTCA K OJHOMY H3 KOMMYHHKALMOMHBIX OPTOB KOMIBIOTEPA.
BTopuyHble yCTpOHCTBA XpaHEHHs HUCMOJIB3YIOTCS A/ CO31aHHs PE3EPBHBIX KOMUH BaXKHBIX [JaH-
HbIX THOO0 17151 epeMellleHHs TAHHbIX Ha Ipyrod KOMIBIOTep.
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Jlns KOMMPOBaHUA AAHHBIX M MX MEPEMELICHHs Ha APYTHe KOMIBIOTEPbl TIOMUMO BTOPHYHBIX YCT-
pPOKMCTB XpaHeHUs ObUIM CO34aHbl pa3HOOOpa3Hble THINBI YCTPOWCTB. Bo3pMeM, k npHMepy,
USB-0ucku. DT HeOONbIINE YCTPOHCTBa noacoeauHsA0Tcs k nopty USB (yHHBepcanbHOMH nocie-
JOBaTENbHOMN LIMHE) KOMIBIOTEPA U ONPEENAIOTCA B CUCTEME KaK BHELIHMH eCTKHH Auck. [1pas-
Ja, 3TH JUCKH Ha CaMOM JeJie He COJAEepPXXaT JHCKOBBIX MIACTHH. OHM XPaHAT AaHHbBIE B MaMATH
ocoboro tuna — Bo ¢ew-namamu. USB-IUcKH, IMEHYEMBIE TaKXXe Kapmamu namamu N grew-
Hakonumensmu, AIMEIOT HEOOMbLIYIO CTOMMOCTD, HaZIEXKHBI M JOCTaTOYHO MajleHbKHE, YTOObI HO-
CHTBb HX B KapMaHe OJeXKbI.

Onruueckue ycTpoiicTBa, TakHe kak CD (xommakt-auck) ¥ DVD (uudpoBoii yHHMBepcanbHbIH
JHMCK), TOX€e LIMPOKO HCTIONB3YIOTCA A1 XpaHeHHs JaHHbIX. Ha onTH4eckoM AMCKe JaHubIe 3amu-
CBIBAIOTCA HE MarHHTHBIM CIIOCOOOM, a KOIMPYIOTCS KakK CepHs yriTy6yieHHil Ha MOBEPXHOCTH IHC-
Ka. C uenplo 00HapyXeHHs 3THX yriyOneHHil H, ClneJoBaTebHO, YTEHHS 3aKOJHPOBAHHBIX JAHHBIX
B CD- u DVD-npuBoaax HCnosib3yeTcs ja3epHbli yd. OnTHueckue AMCKH colepxaT 6osbliHe
00beMBbI JaHHUBIX, U MO 3TOH npHuuKe, 3anuceiBaeMble CD- 1 DVD-npuBoABl LIMPOKO HCIONB3Y-
I0TCA U1 CO31aHUs pe3ePBHBIX KOMUI JaHHBIX.

Yctpoucrsa BBoAaa

Bsooom HazpiBaloTCs M100BIE TaHHBIE, KOTOPbIE KOMIIBIOTEP COOMPAET OT JIIOAEH U OT Pa3JIMuHBIX
ycrpokcTB. KOMNOHEHUT, KOTOPbIi cOOMpaeT JauHble H OTIPAaBIAET HX B KOMMBIOTEDP, Ha3bIBACTCS
yempoticméom 8600a. TUNHYHBIMH YCTPOHCTBaMH BBOJA ABJIAETCSA KIaBUATypa, MbILIb, CEHCOPHBIH
9KpaH, ckaHep, MUKpodoH u uudposas ¢orokamepa. JUCKOBOABI H ONTHYECKHE AMCKH MOXXHO
TOXKE€ paccMaTpHBaTh, KaK YCTPOWCTBa BBOJA, MOTOMY YTO M3 HHX H3BJIEKAIOTCA IPOTPaMMBI H
JIaHHBIE, KOTOPBIE 3aTEM 3arpyXaloTCs B OHEPATHBHYIO NaMATh KOMMbIOTEpPA.

Yctpoucrsa BbiBOAA

Bbvisooom aBIAOTCA M100BIEe JaHHBIE, KOTOPbIe KOMITBIOTEP MPOW3BOAMT I MIOJAEH MIH I pas-
JUYHBIX YCTPOHCTB. DTO MOXET ObITH TOPrOBBIH OTYET, CIIUCOK UMEH MM rpaduyeckoe uzobpa-
xeHue. JlaHHbIe OTHPABJIAIOTCS B YCmMpoUucmao 8b1600a, KOTOpoe UX GopMaTHPYET U MpeabsABILET.
TUNHYHBIMH YCTPOWCTBaMH BBIBOAA SBJIAIOTCS BHICOAMCIUIEHM W NPHHTEPHI. JIMCKOBOABI MOXHO
TOXE paccMaTpHUBaTh, KaK yCTPOWCTBA BHIBOJAA, MOTOMY YTO KOMIBIOTEPHAs CHCTEMa OTIPABIAET
Ha HUX JaHHbIE C LEJIbIO HX COXPAaHEHHS.

MporpammHoe obecneyeHune

st GyHKUHOHMPOBAHHUS KOMIIBIOTEpPa HY>KHO MporpaMmHoe obecnedeHue. Bee, 4yTo kommbroTep
JIeNIaeT C MOMEHTA Ha)KaTHA Ha KHOMKY BIJTIOYEHHS NHTaHUA U IO MOMEHTA BBIK/IIOYEHHS! KOMIIbIO-
TEPHOW CHCTEMBI, HaXOAUTCS MO KOHTPOJIEM MporpaMMHoro obecnedenus. Metorcs ase obmue
KaTeropuH NMpOTrpaMMHOr0 OOECTNEYEHHUS: CHCTEMHOE NpOorpaMMHoe obecneyeHHe W MPHKIAAHOE
nporpaMMHoe obecneyeHre. BoabLIMHCTBO KOMIBIOTEPHBIX MPOrpaMM YETKO BIMCHIBAETCS B OJHY
U3 3THX ABYX KaTeropuii. [laBaiiTe B3rJIsHEM Ha KaXAYI0 U3 HUX MOGIHXKeE.

CucremMHoe nporpammMHoe o6ecneyeHue

[IporpaMMbl, KOTOpbIE KOHTPOJHMPYIOT M YNpPAaBiAIOT OCHOBHBIMH OIEpALHMAMH KOMIBIOTEpA,
OOBIYHO HA3BIBAIOTCA CUCMEMHbIM npocpammHubim obecneuenuem. K cucremromy I10, kak npaBu-
JI0, OTHOCSATCS CJIEIYIOUIME TUIBI IPOTPaMM.
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Onepayuonnas cucmema (OC) — dyHaaMeHTanbHbIH Habop mporpaMM Ha kommnblotepe. OHa
ynpasiseT BHyTPEHHUMH OMNEpaLUAMH afnapaTHoro odecrnedyeHus KOMIbIOTEPA U BCEMH MOIKIIO-
YEHHBIMH K KOMIbIOTEPY YCTPOHCTBaMH, MO3BOJAET COXPAHATH JAHHBIE W KX MOJy4YaThb H3 YCT-
POMCTB XpaHeHHus, obecriedHBaeT BbINOJAHEHHE ApYrHx nporpamM. [lomysspHele onepauHOHHBIE
CHCTEMbI 111 HOYTOYKOB M HaCTOJIBHBIX KOMIbIOTEpOB BiovaoT Windows, Mac OS X u Linux.
[TonynspHble onepauOHHbIE CHCTEMBI U1 MOOMIIbHBIX YCTpoHCcTB — Android u 10S.

Obcnyacusarowas npozpamma, WM ymuauma, BbIIOJIHAET CHELHAIM3HPOBAHHYIO 3aa4y, KOTOpas
pacluipseT paboTy KOMMbIOTEpPA WIIM FApaHTHPYET COXPAHHOCTb NaHHBIX. [IpuMepaMHu oOcmyxH-
BAIOLLMX, HIH CEPBHCHBIX, IPOrpaMM SBIAIOTCA BHPYCHBIE CKaHEPBI, IPOrpaMMBbl CKaTHs ¢aiinos
H IPOrpaMMBbl pe3epBHOr0 KOMMMPOBAHHS AaHHBIX.

Hncmpymenmor pazpabomku npocpammHuozo obecnevenus — 3TO NPOrpaMMbl, KOTOpblE NPOrpaM-
MHCTBl MCMOJB3YIOT IS CO3JaHHA, M3MEHEHHs M TEeCTHPOBAHHA MPOrpaMMHOro obecnedyeHHs.
Accembnepbl, KOMIHIATOPBl H HHTEPIPETATOPHI ABJIAIOTCA NPUMEPAaMH MPOrpamMM, KOTOpbIE MO-
NajaioT B 3Ty KaTeropHio.

MpuknagHoe nporpaMmMHoe obecneyeHune

[TporpaMmbl, KOTOpbIE AENAIOT KOMIBIOTEP MOJIE3HbIM Ul MOBCEIHEBHBIX 3aJay, Ha3bIBAKOTCA
NPUKNAOHBIM NPOZPAMMHBIM obecnevenuem. Ha BbINONIHEHHE 3THX NPOrpaMM Ha CBOMX KOMIIBIO-
Tepax JIOAX M0 OOBIKHOBEHHIO TPAaTAT OoJNbIUYIO0 YacTh cBoero BpemeHH. Ha puc. 1.1 6bu1 npen-
CTaBJIEH CHUMOK 3KpaHa C JBYMs MOMY/ISIPHBIMH NPHI0KEHHAMH: MporpaMMoi o6paboTku TekcTa
Microsoft Word u nporpammoii ans npeseurtaunii PowerPoint. B kauecTBe qpyrux npumepoB npH-
knaaHoro I1O MoxHO Ha3BaTh NpOrpaMMbl A paboThI C 3JAEKTPOHHBIMH TabIHLAMH, TOYTOBBIMU
nporpaMmamu, Be6-6pay3epaMi U KOMIIbIOTEPHBIMH HTPaMH.

KoHTponbHasa Touka

1.1. Yro Takoe nmporpamma?

1.2. Yro Takoe annaparHoe obecneyeHre?

1.3. TlepeurcnnTe NATh r1aBHBIX KOMIOHEHTOB KOMIIBIOTEPHOH CHCTEMBI.
1.4. Kakas yacTb KOMIbIOTEPA HCMOHAET NPOrpaMMbl (pakTHYECKH?

1.5. Kakas yacTb koMMblOTEpa CTY>KHT paboder 061acThiO A XPaHEHHs NMPOrpaMMbl U ee JaH-
HbIX, MOKa porpaMma paboraer?

1.6. Kakas yacTb KOMMbIOTEpAa COINEP)KHT JaHHbIE B TEYEHHE JOJroro BPEMEHH, Naxe Koraa
K KOMIBIOTEPY HE MOJBEAEHO 3JIEKTPONHTaHHE?

1.7. Kakas yacTb kOMNbIOTEpa COOMpAET AaHHbIE OT JIOAEH U OT Pa3IUYHBIX YCTPOUCTB?

1.8. Kakas yacte koMmnbloTepa ¢popMaTUpyeT U NPEAOCTABISET JaHHBIE JIIOIAM U MOJKIIOYEH-
HBIM K HEMY yCTpoicTBam?

1.9. Kakoii ¢dyHaaMeHTanbHbeld HabOp NMPOrpaMM ynpasiisse€T BHYTPEHHHMH ONEpalUsIMH amnmna-
paTHoro obecrneveHus koMmnbloTepa?

1.10. Kak Ha3biBaeTCs Mporpamma, KOTopas BBINOJHAET CMELHATM3HPOBAHHYIO 3a/1ayy, B YacTIO-
CTH, TaKHe MPOrpamMMsl, Kak BUPYCHBIH CKarnep, mporpaMma ckatus aiinoB win nporpamMma
pe3epBHOro KOMUPOBaHUs JaHHbBIX?

1.11. K xako# kaTeropud nporpaMMHOro odecreyeHus: NpUHaLIeKaT MporpaMMel 06paboTKH Tek-
CTa, MPOrpaMMbl Mo paboTe JEKTPOHHBIMH TabJHLIaMH, MOYTOBBIE NMPOrpaMMel, BeO-Opay-
3epbl H KOMIBIOTEPHBIE UIPb17
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L KUIIOUEBBIE NTOJIOXKEHUSA

Bce xpaHsuiecs B KOMNbIOTEPE AaHHBIE NMPEOOPa3yIOTCa B MOCIEA0BATENBHOCTH, COCTOALINE
U3 HyJIEA ¥ €AHHHULL.

[TaMsaTh KOMIIBIOTEPA pa3aeeHa Ha eNMHUIbI XPaHEHHs, KOTOpble Ha3bIBalOTCA 6aumamu. OQHOro
OaiiTa MaMATH JOCTATOMHO TOJILKO JJIs TOro, YTOOBl pa3MecTHTb OAHY OykBYy ayndaBHUTa WIIH He-
6onbiioe yucno. [ns toro utobel Aenats 4TO-TO OoJiee colepXkaTelbHOE, KOMMbIOTEP AOJKEH
UMETh OYEHb MHOro 0aiTOB. BONBIIMHCTBO KOMIBIOTEPOB CEroHs MMEET MUJUIMOHBI MM Jaxe
MHJIIMapas! 6aiTOB OnepaTHBHOH NaMsATH.

Kaxnaplid 6aiiT pazaeneH Ha BOceMb MEHBIIMX €AMHHLl XPaHEHHs, KOTOpPBIE HAa3bIBAIOTCA Oumamu,
HIU paspsoamu. TepMuH "6um’ npoucxoauT ot aHri. binary digit U nepeBOAHTCS Kak d08ouyHas
yugppa. TlporpaMMHUCTBI OOBIYHO PAacCMATPUBAIOT OMTBI, KaK KpOIUEYHbIE MEPEKII0YATENH, KOTO-
pble MOTYT HaXOAMTHCSA B OJHOM M3 AABYX MOJIOXKEHHH: BKIIOYEHO MIIH BbIKIOYEHO. OIHaKO Ha ca-
MOM Jienie OUTBI He SIBJISIOTCH «MEPEKITIOYATENIMU», M0 KpaiiHEH Mepe He B CTaHIApTHOM CMbICIIE.
B 60nbLIMHCTBE KOMMBIOTEPHBIX CHUCTEM OHTHI — 3TO KpOLUEUHBIE 3JEKTPHUYECKHE KOMIIOHEHTHI,
KOTOpbIE MOTYT COJEpXaThb JIMOO MOJIOKUTENbHBIN, TH00 oTpuLaTenbHbIH 3apsn. [IporpaMMucTel
paccMaTpHBalOT MOJNOXKHTENBHbIA 3apsAA, Kak MepeKIoyaTensb B MOJ0XKEHNH «BkiItoueHo», n oTpu-
LaTeNbHBIA 3apaa, Kak NepeKioyarenb B MoJ0KeHUH «BoikmodeHo». Ha puc. 1.6 nokasaHo, kak
NPOrpaMMHCT MOXKET pacCMaTpUBATh OAaHT MaMATH: KaK KOJUIEKLMIO NepeKIioYaTeel, Kaxabli u3
KOTOPBIX YCTAHOBJEH B MoJIoKeHUue «Bkim» nubo «Beikm».

Bm Brn Bikn Brn
) ) J }
QOO0
w‘?k 1\; » b
Buikn Boikn  Boikn Bbikn

PUC. 1.6. PaccmatpusanTe 6anT kak BOCEMb NepekntovaTenemn

Korza nopuus AaHHBIX coxpaHsercs B 6aiTe, KOMIbIOTEP pa3MellaeT BOCeMb OMTOB B ABYXIIO3H-
L{MOHHOH KOMOMHAIIMM «BKJIIOYEHO-BBIKIIIOUYEHO», KOTOpas mpeAcTaBiaseT AaHHble. HanpHwmep,
Ha puc. 1.7, cneBa mokazaHo, kak B Oaite Gyner pa3smelueHo yucio 77, a cnpaBa — JIATHHCKas
6ykBa A. Jlanee Mbl 00BACHUM, KAKMM 00pa30oM 3TH KOMOMHALIMKU ONpEAENIOTCA.

Br_&\n Q=§ Brin Bm Bi{.."i Bm

J E: ‘_? ), _:;;' _ 3

Q0QNO0Q0! [0
, | ) YIS
Bbliﬁ Boikn Bh;!(:"l Elb.lll(,l"l Boikn Bein Beikn BQ!;n Boikn Bt-i:ﬂ

PUC. 1.7. KombuHaumm ABONYHbIX pa3pafoB Ans Yicna 77 (cnesa) n natuHckon byksel A (cripasa)
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XpaHeHue uucen

BuT Mcnonb3yeTcs Uis NpeacTaBieHHs YUCEN B BeCbMa OrpauHueHHol ¢popme. B 3aBHCHMOCTH OT
TOro, "BKI0O4YEH" OH MIIH "BBIKIIOYEH", OUT MOXET MPEACTABAATh OJHO U3 ABYX Pa3HbIX 3HA4YECHHH.
B KOMIBIOTEPHBIX CHCTEMAX BBHIKIKOYEHHBIH OUT npeacTapnseT yucio 0, a BKIHOYEHHBIH — YHC-
70 1. DTO MIeaNbHO COOTBETCTBYET OB0UYHOU CUCMeMe UCHUCAEHUA, B KOTOPOH BCE UYHCIIOBLIE
3Ha4yeHHUs 3aMUChIBAIOTCA KaK NOCIe0BaTeNbHOCTH HylleH U eAMHUU. BoT npumep 4ncna, kotopoe
3aMyCcaHo B IBOMYHON CHCTEME HCUHCIICHHUA!

10011101

[Mo3uuus kaxaod UMGpLl B JBOHYHOM YHCIIE COOTBETCTBYET OMpeAeeHHOMY 3Hauenuio. Kak no-
Ka3aHO Ha pHc. 1.8, HaunMHag ¢ caMo# npaBoi UMQpPBI U ABUrasch BIEBO, 3HAYEHHUs MO3MLHKIA paB-
HAIOTCSA 2°, 2! 22, 2°u T 4 Ha puc. 1.9 noka3aHa Ta ke cxeMa, HO 34€Ch MO3HLHH BBIYHCIIEHDI.
Hauunnas c¢ camoii npaBo# uudpsl ¥ ABHrasch BIEBO, 3HAYEHHS MO3ULMHA paBHstoTCA 1, 2, 4, 8
HT. O

10011101 10011101

} t t

1

2
22 4
23 8
24 16
2° 32
26 64
27 128

PUC. 1.8. 3HaueHusn ABOUYHBIX pa3psAO0B Kak cTeneHen 2 PUC. 1.9. 3HaueHUs ABOUYHBIX pa3psaos

Jns Toro 4yto6bl ONpeaenuTh 3Ha4YeHHE JBOMYHOrO YHMCIIa, HY)KHO MPOCTO CIOXKHTH NMO3HLHOHHbIE
3HayeHHs BceX eaquHuU. Hanpumep, B nBonuHoM yncae 10011101 mo3HuMoHHBIE 3Ha4€HHS € AMHHUIL
paBHsitoTca 1, 4, 8, 16 u 128 (puc. 1.10). CymMMa Bcex 3THX MO3MIMOHHBIX 3HAYEHHI paBHAETCA
157. 3Hauurt, nBonuHoe yucio 10011101 paBHsieTcs 157 B 4eCATHUHON CUCTEME HCUHUCIIEHHS.

10011101 e |

00000000

CH— ,|123||54||_32||1sllsH4I|2Il 1]

no3nLui

IJ.R. L - N

1+4+8+16+128=157 128 +16 +8 +4 +1 =157

PUC. 1.10. Onpepnenenue 3Ha4venus 10011101 PUC. 1.11. KombuHauus aBoUYHbIX pa3psaos ans uucna 157

Ha puc. 1.11 noka3zaHo, kak MOXKHO H300pa3uTh XpaHeHHe yucna 157 B Gaiite onepaTuBHON nams-
td. Kaxkgas 1 mpeacrasieHa OMTOM B mosiokeHUH «Bki», a kaxapii 0 — OHTOM B MOJIOKEHHH
«BbIK».

Korpaa BceM 6utaM B OaiiTe Ha3HaueHbl HyNH (T. €. OHH BBIKJIIOYEHbI), 3HaUeHHe OaliTa paBHseTCS
0. Korna Bcem OuTaM B OaiiTe Ha3Ha4YeHBI €AMHHULBI (T. €. OHH BKJIIOYEHBI), 6AlT comepXHuT camoe
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60JIbLIOE 3HAYEHUE, KOTOPOE B HEM MOXET ObITh pa3meuieHo. Camoe 60sblIOe 3HAYEHUE, KOTOPOE
MoXeT ObITh pa3menIeHo B Oaiite, paBusercs 1 +2 +4 + 8 + 16 + 32 + 64 + 128 = 255. Orot mpe-
Zie)1 SBJIAETCS CJIEACTBHEM TOrO, YTO B OaliTe BCEro BOCEMb OMT.

A ecnu HYXXHO COXPAaHUTh YHUCIO, KoTopoe Oonbiue 2557 OTBET MPOCT: UCMOAB30BATH €lle OAUH
6ait. Hanpumep, Mbl pacnionoxuiau aBa Gaiita BMecte. B urore nomyyaem 16 6ut. [lo3unmonHsie
sHauenust 3Tux 16 6ut 6ymyt 2°, 2', 22, 2° u 1. 1. ;o 2'°. MakcumaneHOe 3HayeHHe, KOTOPOE
MOXHO Pa3MeCTUTh B ABYX Oaiitax, paBHO 65 535 (puc. 1.12). Ecnu e Hy)KHO COXpaHHUThb elle
GoublLEe YUCIIO, TO [T 3TOro norpedyercs 6osbiue 6anTOB.

1)1)1)1)1)1)1)1) f1)1)1)1)01)_ﬁ))
e de el v Ve

3HaueHun
No3nuuM

{32768 [16384] [8192] 4096 [2048] [1024] [512] [256 ] I_TW[BHHBHBHMIZI[ 1]

32768 + 16 384 + 8192 + 4096 + 2048 + 1024 + 512+ 256 + 128 + 64 + 32+ 16+ 8 + 4+ 2+ 1=65535

PUC. 1.12. ina 6onbluoro Yncna ucnonb3osaHsl Asa 6anTa

~|° COBET
' Ecnu Bbl yyBCTBYETE, YTO 3TOT Martepvan aaetca C TpyaoMm, paccnabbreck! Mporpammupys, Bam He
npuaeTcsa 3aHMMaTbCs Npeobpa3zoBaHWEM ynucen B ABOUYHYIO hopMy. SHaHWE O TOM, Kak 3TOT npouecc
NPOUCXOANT B KOMNbOTEPE, NOMOXET BaM B xoae oby4yeHus, n B AONTOCPOYHOW NEpPCNeKTUBE ITO 3Ha-
HWe caenaeT U3 Bac XOpoLLEero NporpaMmmucTa.

XpaHeHue cumBOnoOB

JIro6ast mopuusi JaHHBIX B ONEPATHBHOH MaMATH KOMMNBIOTEPA AODKHA XPAHUTBCS KaK JBOMYHOE
4UC0. DTO OTHOCUTCA U K CHMBOJAM, TaKUM Kak OyKBbl M 3HAaKW npenuHaHus. Korma cumBon
COXpaHseTCs B MaMATH, OH CHayana npeodpasyercs B uudposoit koa. M 3ateM 3T0T LdpoBoit kox
COXPAHSAETCS B MAaMATH KaK ABOUYHOE YHUCIIO.

3a npouleaumue roas! Ais MPEACTAaBICHHs CUMBOJIOB B MAaMATH KOMNbIOTEpAa ObUIH pa3paboTaHbI
pa3nuYHble CXeMbl KOOUPOBaHUs. McTopuuecku caMoil BaXKHOM U3 3THX CXeM KOAUPOBAaHHS SIBJIS-
eTcsa cxema koaupoBanusi ASCII (American Standard Code for Information Interchange — awvepu-
KaHuckuti cmanoapmublii K00 obmena ungopmayueti). ASCII npexacraBnser coboit Habop u3
128 uudpoBbIX KOJOB, KOTOPbIE 0003HAYAIOT AaHTIHHCKHE OYKBBI, pa3IMYHbIE 3HAKU NPEMUHAHUS U
npyrue cumBoiisl. Hanpumep, kox ASCII qyis nponucHo# anrnuiickoit OykBel A (JJATUHCKOH) paB-
Hiercs 65. Korma Ha KoMNbIOTEpHOH KjlaBHaType Bbl HaOupaeTe OykBy A B BEPXHEM PETHUCTpE,
B MaMSATH COXPaHAETCs YUCio 65 (Kak JBOUYHOE YHCIIO0, pasyMeeTcs). ITo MoKa3aHo Ha puc. 1.13.

A — 65— OUOOQOOQ

} o) o)

PUC. 1.13. Byksa A xpaHUTCs B NaMATK kak Yucno 65
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NPUMEMAHUE
Ab6G6pesuaTtypa ASCIl npousHocuTcsi «acku».

Ha cnyyaii, ecniu Bam mo6onsitno, kog ASCII ans anrnuiickoit B B BepxHEM perucTpe paBHAETCs
66, nns C B BepxHeM peructpe — 67 U T. a. B npunoswcenuu 3 npusenensl Bce koAbl ASCII u cum-
BOJIbl, KOTOpbIE UMM NIPEACTABJIEHBI.

Ha6op cumBosioB ASCII 6bi1 pazpaborad B Hayane 1960-x rogoB M B KOHEYHOM CYETE MPUHAT
MOYTH BCEMH MPOU3BOAUTENAMHU KoMmbloTepoB. OnHako cxema koaupoBaHus ASCII umeer orpa-
HUYEHHs, MOTOMY YTO OHa ompeAenseT KoAbl Tonbko At 128 cumeonos. [ns Toro 4robwl 310
UCTIpaBUTh, B Hadane 1990-x rogoB Obu1 paspaboran Habop cumBoioB lOnukoaa (Unicode). Oto
IIMpOKas cxeMa koaupoBaHus, coBmecTuMas ¢ ASCII, koTopas MOXeT TakKe NpeAcTaBIsTh CUM-
BOJIBI MHOrMX A3bIk0B MHpa. CeromHs IOHHMKoOA OBICTPO CTAaHOBMTCA CTaHAApPTHBIM HabopoM
CHMBOJIOB, HCTIOJIb3YEMBIM B KOMIBIOTEPHOH HHAYCTPHH.

XpaHel-me Yyucen NOBbLIWEHHOW CNOXHOCTHU

HWtak, BB NO3HAKOMHIIUCH C YUCJIAMH M UX XpaHEHHEM B NaMATH. Bo BpeMs 4TeHHs Bbl, BO3MOXKHO,
MOJyMaJIi, YTO IBOMYHAs CUCTEMA UCHUCIIEHHUS MOXKET UCMONIB30BAThCA A7 NPEACTaBIEHHUS TOMNb-
KO UebIX yrcen, HayuHas ¢ 0. [IpeacTaBUTh OTpULIaTENbHBIE U BELLECTBEHHbIE YHUCIa (TaKUE Kak
3.14159) npu moMoLM pPacCMOTPEHHOIO0 HaMH MPOCTOro ABOMYHOIO METOAAa HyMEpaLMH HEBO3-
MOXHO.

OnHaKo KOMMBIOTEPH! CIOCOOHBI XPAHUTh B MaMATH M OTPULATENIbHBIE, H BEIECTBEHHBIE YHCIIA,
HO AJI 3TOr0 MOMHUMO JIBOMYHOM CHCTEMBI HCUMCIIEHHUS B HUX MCIIOJb3YIOTCS ClelHaIbHble CXEMBI
KoaupoBaHus. OTpHLATENbHbIE YHCIIA KOAUPYIOTCS C UCMONb30BAHUEM METO/A, KOTOPBIN Ha3blBa-
€TCA 00noNHeHueM 00 08yx, a BELlECTBEHHbIE YMC/Ia KOOUPYIOTCSA B (popMe 3amucH ¢ naasarowei
mouxou'. OT Bac He TpeOyeTcs 3HaTh, KaK 3TH CXeMbl KOIUPOBaHMA paboOTalOT, 32 MCKIIOYEHHEM
TOr0, YTO OMH MCMOJIB3YIOTCH Ul MpeoOpa3oBaHMs OTPULATENbHBIX M BEIIECTBEHHBIX 4HCeN B
JIBOMYHBIH opMar.

ﬂpyrue TUNbI AdHHbLIX

KoMnbroTepsl NPUHATO Ha3bIBaTh UMGPOBBIMU ycTpoHCTBaMU. TepMUH "yugposou” npumensercs
JUISL OMIUCAHUs BCEro, YTO UCMIONB3YeT ABOUUHbIE YUCIa. LJughposble Oannblie — ITO NaHHBIE, KOTO-
pble XpaHATCS B OBOMYHOM (opmare, yugposoe ycmpoiicmeo — nw0boe yCTpOHCTBO, KOTOpOe
paboTaeT ¢ JBOMYHBIMH JAaHHBIMH. MBI YK€ pacCMOTPENIH MPUEMBbl XPAHEHHS YHCENl H CHMBOJIOB
B IBOMYHOM (popMaTe, HO KOMIBIOTEPHI Takxke pabOTalOT CO MHOTMMH APYTMMH THUMaMHu Ludpo-
BbIX JaHHBIX.

Hanpumep, Bo3bMeM CHUMKH, KOTOpbIE BbI AenaeTe cBoeH HMGpoBoi GpoTokamepoi. OTH H300pa-
)KEHHs COCTOAT U3 KPOIUEYHBIX TOYEK L[BETAa, KOTOpblEe Ma3bIBalOTCA nukcenamu. (TepMHH «HK-
cen» oOpa3oBaH OT cJoB picture element — anemenm usobpasxcenus.) Kaxaslii mukcen B u3obpa-
»KEHHH Npeodpa3yeTcs B YUCIOBOH KO, KOTOPBIH MpeAcTaBiseT UBeT nukcena (puc. 1.14). Yucno-
BOM KOJ XpaHUTCS B ONEPAaTHUBHOMN MaMATH KaK JBOUYHOE YHUCIIO.

'Yycna ¢ nnapatoeit Toukoi (MM 3ansToit) — 3T0 OGIIENPHHATHIA CMOCO6 NPENCTABIEHHS YHCEN, HMEIOMX Necs-
THYHBIA pa3genuTens. B aHrIOA3bIYHBIX CTpaHaX B KayecTBEe NECATHYHOrO pasieiHTeNs Hcnosib3yercs Touka (.),
B 60NBLIMHCTBE OCTANILHBIX — 3ansTas (,). — ITpum. nep.
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PUC. 1.14. Lindpposoe usobpaxerune, xpaHumoe B ABOU4HOM chopmaTte

sy
1.4

My3bika, KOTOPYIO BBl BOCTIPOH3BOJUTE Ha cBoeM npourpeiBareie CD, iPod nnu MP3-nneepe, To-
xe sBnsgercsa uudposoi. Lludposas necHs pazbupaeTcs Ha HeOObLIME NOPLUHH, KOTOPbIE Ha3blBa-
10TCA 8bl6OpKamu, uiu ceMiuiamu'. Kaxaasi BBIOOpKa KOHBEPTHPYETCS B ABOMYHOE YUCII0, KOTOPOE
MOXeT OBITb COXpaHeHo B namsaTd. Uem Oosbile BHIOOPOK, HAa KOTOpbIE MECHS MOApa3lenseTcs,
TEM ee KauyeCTBO 3BYYaHHs CTAaHOBUTCS OJIHXKE K OPHTHHANy MY3bIKaJbHOH KOMIO3MLIMH NpH ee
Bocmpou3BeaeHuH. IlecHs ¢ kadectBoM 3By4aHuss CD noapasnensercs G6onee yem Ha 44 000 BbI-
6opkH B cekyHny!

KoHTponbHas Touka

1.12. Kakoro o6beMa NaMsTH JOCTaTOYHO IS XpaHeHHs OyKBbI andaBuTa WM HEOOIBLIOTO YKcna?

1.13. Kak Ha3piBaeTcs KpolleyHbIi "MepekitoyaTesp’, KOTOPbIH MOXET OBITh YCTAHOBJIEH B NOJIO-
XeHue "BKII0YeH0" WiK "BBIKIIOYEeH0"?

1.14. B kakoii cucTeMe MCUYHCIIEHHs BCE YHCJIOBBIE 3HAYEHHS 3alHMCHIBAIOTCA KaK MOCJIEI0BaTENb-
HOCTH HyJied H eqUHHL?

1.15. KakoBa 3agaya cxembl koqupoBaHus ASCII?

1.16. Kakas cxeMma KOOHPOBAHHUA ABJIACTCA AOCTATOYHO U.ll/lpOKOf;l, yTOOBl BKJHOYAaTh CHMBOJIbI
MHOTHX SA3BIKOB ana?

1.17. Yro o3Ha4aroT TepMHHBI "UHpoBbie naHUbIe" U "LHpPOBOE YCTPOHCTBO"?

q— KUIIOUYEBBIE MTOJIOKEHHA

LIH KOMIBOTEPA MOXET MOHUMATh TOJIBKO T€ HHCTPYKLIUH, KOTOPBIE HAalIUCAHbl HA MALLIHHHOM
A3BIKE. HOCKOHBK)’ JIIOJAM OYECHBb CJI0OXKHO IMHUCATh KakKHe-JTHO0 nporpaMmbl Ha MallIKHHOM S3bl-
K€, ObLTH NPUAYMAHBI APYTHUE A3bIKH MPOrpaMMHUPOBAHHUA.

Panee mMbI ycraHoBuiH, uto LII sBiasieTcs caMbIM BaXXHBIM KOMIIOHEHTOM B KOMITBIOTEPE, MIOTOMY
4TO 3TO Ta €r0 4acTh, KOTOpas BbinoaHAeT nporpamMmsel. Horaa LIT HaskiBatoT "M0O3roM" KOMNbIO-
Tepa M Jaxe HCNOJb3YIT 3nuTeT "yMHBIR" (smart). XoTs 3TH MeTadopel BCTPEYAIOTCS OYEHb

4acTo, cieayeT noHuMaTh, uyto LII1 He sABseTCs MO3rOM, U €ro Helb3sl Ha3BaTh YMHBIM. LIIT — 3T0

!'371ech peub HAET 0 YACTOTE NUCKPETH3ALHMH CHIHANA, T. €. KONMHYECTBE 3aMEPOB BETUUHMHEI CHTHANIA, OCYILIECTBSEMBIX
B OIOHY CeKyHAy. JIMCKpeTH3aLMus CHIHaja Taloke Ha3blBAaeTCs 4acTOTOH BBIOOPKH HJIM YacTOTOH CEMIUIMPOBaHHA. —
ITpum. nep.
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JNEKTPOHHOE YCTPOHCTBO, KOTOpOE MpEedHa3HA4Ye€HO Ui BBIHOJHEHHSA KOHKPETHBIX BellEi.
B yactHocTH, LII1 npeaHa3zHaueH 115 BHINONMHEHHS TAKMX OMEpalUH, Kak:

4 yTeHue MOPLUHH AAHHBIX U3 OﬂepaTHBHOﬁ NMaMATH,
CJIOXKEHHE ABYX YHCEIT;

BBIYHTAHHE OAHOI'O YHCJIa U3 ApYyroro,
YMHOXCHHE ABYX YHCEII;

ACJIEHHUE OQHOI0 YHCJia Ha ApYro€ 4YHcCio,

nepeMeLIeHHe NOPLHH JAHHBIX U3 OJHOH AYEHKH ONMepaTHBHOH NaMATH B APYTYIO;

® & & & o o

onpeacsiCHUE, paBHO JIH OOAHO 3HAYCHHE APYIrOMY 3HAYCHHIO.

Kak BuaHO 3 3Toro cnucka, L{I1 BbImoysHAET NpocThbie ONEpaLHH C MOpUHAMH JaHHBIX. OlHAKO
LIT Huyero He genaer caMocrtostenbHO. EMy HyXHO cOOOUIMTH, YTO MMEHHO HAJO CHAeNaTh,
M 9TO SABJIAETCA Lenblo nporpammsel. [Iporpamma — 310 He OoJnee YeM CNMHMCOK MHCTPYKLHH, KOTO-
pbie 3acTaBisoT LII1 BEIMOMHATE onepauuy.

Kaxnas HHCTPYKLHA B NpOrpaMMe€ — 3TO KOMaHJa, KOTOpas rnopy4aer I_II] BBIMOJIHHTb KOHKPET-
HYI0 OI€paulHIo. Bot NPpHMEP HHCTPYKUHH, KOTOpass MOXXET MNOABHUTLCA B MPpOrpaMMme:

10110000

Jns Hac 3T0 Bcero nMiub BepeHHUA Hyned U eaunuu. na L{IT oHa sBnsieTcss HHCTPYKUHEH ¢ yKa-
3aHHEM BBIMOJHHTH KaKyl0-TO OMEpalHrio’ U 3aMHChIBAETCA B BHIE HYJIEH W €OHHHL, MOTOMY YTO
LI nOHHMMAIOT TOJIBKO T€ HHCTPYKLUHH, KOTOPbIE HANHCAHbl HA MAWUHHOM 53blKe, 3 HHCTPYKLIHH
MAlUMHHOIO A3bIKa BCeT1a HMEIOT JBOHYHYIO CTPYKTYpY.

HMHCcTpykuMs Ha MallMHHOM si3bIKEe CYLUECTBYET AJIA KaaoH onepauuH, kotopyto LII cnocoben
BBbINOIHNTE. Bech mepeueHb HHCTPyKUHiA, KoTopbie L{I1 MOXeT HCNONHATD, Ha3bIBa€TCA HAbOpOM
uncmpyxkyuu LI1.

NPUMEYAHUE

CeroaHs MMeeTCs HEeCKONbKO MUKPOMPOLECCOPHBIX KOMMNaHUN, KOTOpble W3roTaBNMBAaIOT LEHTpanbHble
npoueccopbl. CaMble ussectHble — Intel, AMD u Motorola. Ecnu Bbl BHUMaTenbHO NOCMOTPUTE Ha CBOW
KOMNbIOTEP, TO CMOXETE HalTN HakNenKy C JIOroTUNOM ero MUKponpoueccopa.

Kaxaplii 6peHa MHKpomnpoleccopa HMeeT COOCTBEHHYH) YHHKaIbHYIO CHCTEMY HHCTPYKLHMH,
KOTOpasi, KaK MpaBHJIO, MOHATHa MHKPOIMpPOLIECCOPaM To/bKO Toro xe Openna. Hanpumep, Mukpo-
npoueccopsl Intel NOHUMAaOT OJWHAKOBbIE HHCTPYKLIHH, HO OHH HE MOHHUMAIOT WHCTPYKLUHH IUISA
MHKpomnpoleccopoB Motorola.

PaHee noka3aHHass MHCTPYKLIMS Ha MAallHHHOM S3bIKE SBJIAETCA MPHUMEPOM BCEr0 OJHOH HHCTPYK-
uuH. OHaKo, 11 TOro YToObl KOMMBIOTEP AeJal YTO-TO COAepHKaTeabHOe, eMy TpeOyeTcs ropasio
6onbiue MHCTpYKUMH. [Tockonbky onepauuu, kotopbie LII1 yMeeT BbIMOIHATH, ABAAIOTCA 3JEMEH-
TapHBIMH, COAEpXKaTesIbHas 3aaya MOXXET ObITh BBIMOJHEHA, TOJIbkO eciau L{I1 BHmonHseT MHOrO
onepauuii. HanpuMep, eciau Bbl XOTHTE, YTOOBI Balll KOMIBKOTEP BBIYHCIHI CYMMY MPOLIEHTHOrO
[10X0/1a, KOTOPYIO Bbl MOJY4YHTE Ha CBoeM cOeperateiabHOM cuete B 3TOM roay, to LIIT momken
Oyner HMCNONHHTH OOJNblIOE KOMMYECTBO HHCTPYKLUMH B HaJulexalled Moc/ieAoBaTeIbHOCTH.
BronHe o6b1vHOM ABSETCS CHTYyalLHs, KOr4a NporpaMMbl COAEPXKAT THICAYH HIIH Aa)Ke€ MHIUTHOHbBI
HMHCTPYKLUHMH Ha MaLLMHHOM SI3BIKE.

' MpuBenennsiii npuMep ABaseTcs GaKTHUECKOH KOMaHIOM A MUKponpoueccopa Intel. OHa nopyuaer Mukponpouec-
copy nepemMecTHTb 3Hauenue B LIIT.
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[TporpaMMBbl OOBIYHO XPaHATCS HAa BTOPHYHOM YCTPOWCTBE XpaHEHHs, TAKOM KaK >KECTKHH AHMCK.
Korna Bel ycraHaBnuBaeTe, WM, FOBOPS TEXHHUYECKHM S3bIKOM, MHCTAIMpyeTe NpOrpaMMy Ha
KOMIIBIOTEP, OHA, KaK MPaBHJIO, KOHUPYETC Ha AHCK KoMnbioTepa ¢ Aucka CD-ROM uam ckauu-

BaeTcs ¢ BeO-caKTa.

XoTs mporpamMMa pa3mellaeTcs Ha BTOPUYHOM YCTPOWCTBE XpaHEHHS, TAKOM KaK )KE€CTKHH IUCK,
TeM He MeHee NPU KaXIOM €€ HCHOMHEHHH LEHTPATIBHBIM MPOLIECCOPOM OHA JOKHA KOMHPOBATh-
cs B OCHOBHYIO HaMsTh, uau O3Y. HanpHMmep, npenonoXxuM, 4To Ha AUCKE Ballero KOMIbIOTepa
uUMeeTcs nporpaMma oOpabOTKH TekcTa. [[ns ee HMCHONHEHWs Bbl fenaeTe ABOHHOH IIENYOK
MBILIBIO MO 3HAYKY NpOrpaMMbl. DTO MPHUBOAHT K TOMY, YTO MpOrpaMma KOMHpYETCs ¢ AMUCKa
B OCHOBHYIO MaMsTh. 3aTteM L{[1 koMnbloTepa HCMONHAET KOMUIO NPOrpaMMBbl, KOTOpas HaXOAUTCS

B OCHOBHOH namsTtH (puc. 1.15).

Nporpamma konupyeTca 10100001 10111000 10011110

13 BTOPUYHOW NAMATH
8 OCHOBHYIO NaMATb ’

OcHoBHasn namaTb (O3Y)

Dvuckoson

PWUC. 1.15. Nporpamma konupyeTcs B OCHOBHYIO NAMATL U 3aTEM UCNONHAETCA

LN ucnontset nporpammy
B8 OCHOBHOW NaMATH

un

Koraa L1 ucrnonHseT MHCTPYKLHMH B POrpaMMe, OH y4acTBYET B MpOLIECCE, KOTOPBIH Ha3bIBaeTCs
LIMKJIOM 8b160pKU-0eKOOUPOBAHUA-UCNONHEHUS. DTOT UMK COCTOMT M3 TpeX IUaroB U NOBTOPAETCA
ANs KaX10H HHCTPYKLUHH B MPOrpamMMe. DTH LIArH CIEAYOLIHE:

1. Bei6opka. [Iporpamma npexacraBinser co00H MIMHHYIO MOCIENOBATENbHOCTh UHCTPYKLHUI Ha
MalMUHOM si3bike. [lepBBlif 1IAr LMKJIa COCTOHT B BBIOOpKE, MM YTEHHH, CAeAylolled UHCT-

PYKLMH U3 NaMATH U ee aocTtaBky B LITI.

10100001
Bbi6patb B nporpamme
cneayioLLyio MHCTPYKLMIO
10100001

10111000

10011110 Q @
00011010

11011100

and so forth... un

®

OcHoBHas NnamaTbL

(03Y)

PUC. 1.16. Liukn BbIGOpKU-AEKOAUPOBAHUA-UCNONHEHUA

flexoanpoBaTh UHCTPYKLMIO,
uT00bl ONpeaenuTb,
KaKylo Onepaumio BbINONHUTL

MUCnonunTb MHCTPYKUMIO
(ocywecTeuTb Onepaumio)
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2. JlekoanpoBaune. UHCTpyKLHA Ma MalIMHHOM f3bIKE MPEACTABIAET COOOH NBOHYHOE YHCIIO,
obo3navaroulee KoOMaHay, kotopas aact ykasanue LIIT BbimonHute onepauuio. Ha 3tom mare
LIT pexoaupyeT MHCTPYKLHIO, KOTOpPas TOJBLKO 4YTO Oblia BbiOpaHa M3 ONEpaTHBHON NaMATH,
4TOObI ONPEAENUTb, KaKyIO ONEPALUIO OH J0DKEH BBIOIHHTb.

3. Ucnonnenue. [TocneaHHii mwar B UHKJIE COCTOMT B UCMOJHEHHH, WIH OCYLUECTBICHHH, ONepa-
LMH.

Ha puc. 1.16 npounmocTpupoBaHbl 3TH ILATH.

OT MawWwKrHHOro A3bika K A3blKy acceMbnepa

KomnbroTepbl MOIyT HCTIONHATH TOJBKO T€ MPOTrpaMMbl, KOTOPbIE HAITHCAaHbl HA MAILIHHHOM SI3bIKE.
Kak ynomuHasoch paHee, nporpamMma MOXKET HMMETh TBHICAYHM MM JaX€ MHIIMOHBI JBOMYHBIX
HHCTPYKLUMH M HalTUCAHHE TAKOW NMporpaMmbl OblI0 Obl O4EHb YTOMHUTEIBHOM H TPYJOEMKOH pabo-
Tod. [IporpaMMHpOBaTh Ha MALTHMHOM A3bIKE OyAET TOXKE O4YEHb TPYAHO, TIOTOMY YTO €CJIH pas3-
MecTuTh O MM | B HEMPaBHILUOM MECTE, TO 3TO BbI3OBET OIHOKY.

Xotsa LI1 koMnbioTepa NOHUMAET TOJIBKO MAIIMMUBIA A3BIK, TIOJH NMPAKTHYECKH HECTIOCOOHBI MH-
caThb NporpamMMsl Ha HeMm. [1o 3Toii NpuYKHE C MepBbIX JHEH BBIYUCIUTENBUbIX CHCTEM' B KaYeCTBE
aJIbTEPHAaTHBbI MALIMMHOMY A3BIKY OBUT CO3/1aH A3bIk accembnepa (OT auri. assembly — cbopka,
MOMTaX, KOMIIOHOBKa). BMeCTO JBOMYHBIX 4YHCEN, KOTOPblE COOTBETCTBYIOT HHCTPYKLIMAM, B A3bI-
Ke acceMOnepa NpUMEHSIOTCS KOPOTKHE CIIOBa, KOTOPblE HAa3bIBAKOTCA MHEMOHUKAMU, W11 MHEMO-
konamu. Hanpumep, Ha a3bike accembriepa MHEMOHHMKA add, KaK IPaBUIIO, 03HAYAET CIIOKUTh YHC-
na, mul — YMHOXMTb YHCJIa, mov — IEPEMECTUTh 3HayeHMHe B SAYEHKYy OMNEpaTHBHON NaMSATH.
Koraa ans manucauus nporpaMmbl NpOrpaMMHCT HCIIOJb3YET A3bIK accemOnepa, BMECTO ABOMY-
HBIX YHCEJl O UMEET BO3MOXHOCTb MMUCATh KOPOTKHE MHEMOHHKH.

/%  NPUMEYAHMUE

A CyuwiecTasyeT MHOIo pa3Hbix BEpCWiA A3blka acceMbnepa. PaHee 6bin0 yNOMAHYTO, YTO kaxabli 6peHa
UM uMeeT coGCTBEHHYIOD CUCTEMY WHCTPYKUWUWA MaLWHHOTO A3blka. Kak npasuno, kaxabii 6pena LN
TaKke MMeeT CBOM A3blk acceMbnepa.

BMecte ¢ TeM nporpammbl Ha s3bike accemOnepa LIIT ucnonnate He moxer. LIIT noHumaer Tonbko
MalIHHUBIA A3BIK, O3TOMY AN NEpeBO/ia NporpaMMbl, HallMCAaHHOM Ha A3blke accemOunepa, B Mpo-
rpaMMy Ha MaIHHHOM f3blK€ NPHMEHSAETCA CNelMalbHas MporpamMma, KOTOpas Ha3blBaeTcCs
accembnepom. 3ToT mpouecc nokasau Ha puc. 1.17. I[IporpaMMa Ha MalIMHHOM sA3BIKE, KOTOpas
co3JaeTcs acceMOJIepoM, 3aTeM MOXKET OBITh HCTOJIHEHA LICHTPAIbHBIM NIPOLIECCOPOM.

[Mporpamma Ha A3bike [porpamma
accembnepa Ha MALUMHHOM 3blke

mov eax, Z | 10100001
add eax, 2

mov Y, eax ! 10111000

s |  Accembriep -
"R 10011110
uT o

PUC. 1.17. Accembnep nepesoauT Nporpammy Ha a3bike accembnepa 8 NporpamMmy Ha MalMHHOM A3bike

! Camplii nepBIit 351k acceMb1epa, No BCeil BUAUMOCTH, 6u11 pa3pabotan B 1940-x rogax B KeMEpHIXCKOM YHHBEpCH-
TETE C LE/bI0 ero NpHMEHEeHHs Ha HCTOpHYECKOM KoMnbloTepe noa HassaHuem EDSAC.
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BbICOKoypOBHeBbIe A3bIKA

XoTs sA3bIk acceMOiepa fAenaeT HEHYXKHBIM HanMcaHWe ABOMYHBIX MHCTPYKLHMI Ha MalIMHHOM
AI3bIKEe, OH UMEET CBOU CIIOXKHOCTH. SI3bIK acceMOuiepa mpex/ie BCero sBIsSETCS HENOCpeICTBEHHON
3aMeHOH MallIMHHOTO A3blKa M MOAOOHO MAaLIMHHOMY S3bIKY OH 00s3bIBaeT Bac K TOMY, YTOObI Bbl
xopouo pa3oupanuck B LII1. S3bik accemOnepa Takke TpedyeT, yToObl BB NHcany 601bLIOe KOMH-
4eCTBO MHCTPYKUHMH Aaxe AN camoil npocrod mporpammsl. Ilockosbky s3blk accembiepa no
CBOEH MPHUPOJIE HEMOCPEACTBEHHO CBS3aH C MAIIMHHBIM SI3bIKOM, OH Ha3bIBA€TCS HU3KOYPOBHEBbIM
A3bIKOM.

B 1950-x rogax nosBMJIOCH HOBOE ITOKOJIEHHE SA3BIKOB MPOrPaMMHPOBaHUs, KOTOPbIE Ha3bIBAIOTCA
8bICOKOYPOBHEBLIMU A3bIKaMU. BbHICOKOYPOBHEBBIH S3bIK MO3BOJIAET CO3JaBaTh MOLIHbBIE H CIOX-
Hble porpamMmel, He TpeOys 3HaHui ocobeHHocTeil paboTsl LI, u HanucaHus GoabILOro KoNHYe-
CTBa HM3KOYPOBHEBBIX MHCTPYKUHi. Kpome Toro, B 60JIBLIMHCTBE BHICOKOYPOBHEBBIX A3bIKOB HC-
NOJIB3YIOTCS JIETKO NOHMMaeMble ciioBa. Hanpumep, ecnu 611 mporpamMMuct ucnons3osans COBOL
(koTopblii OBLT OAHUM M3 paHHUX BBICOKOYPOBHEBBIX S3BIKOB, CO3JaHHbIX B 1950-x ropax), To,
K OpuMepy, i1 oToOpakeHHss Ha MoHuTOope coobuienus "[IpuBer, mup!", oH Hanucan Obl cie-
YIOLLY0 HHCTPYKLHIO:

DISPLAY "Mpueer, mmp!"

Python — 3T0 cOBpeMeHHBIii, BHICOKOYPOBHEBBIH S3bIK MPOrpaMMHUpPOBaHHs, KOTOPBIH Mbl Oyaem
vcnons3oBath B 3ToH kHure. B Python coobuwenne "IlpuBer, Mup!" BBIBOOIMTCS Ha JKpaH MpH
MOMOILH TaKOi MHCTPYKLIMH:

print ('Ipmeer, mp!')

BrInonHeHue Toro xe caMoro Ha s3blke acceMb6iepa norpe6oBano 6bl HECKONBKHX MHCTPYKLHH H
riay6okoro 3HaHus Toro, kak L{I1 B3anMoaeHCTBYET ¢ KOMIBIOTEPHBIM YCTPOHCTBOM BhIBOAA. Kak
BMJHO W3 3TOr0 NpHMeEpa, BHICOKOYPOBHEBbIE SA3bIKH MO3BOJIAIOT MPOrpaMMHCTaM COCPEAOTavH-
BaTbCs Ha 3aJayax, KOTOpble OHU XOTAT BBINOJIHATH NMPH NMOMOLIM CBOMX MPOrpamM, a He JeTajsx
Toro, kak L{I1 6yaer UCTIOHATB 3TH NPOrpaMMBl.

HauyuHas ¢ 1950-x rogoB ObUTH cO31aHbl THICAYH BBICOKOYPOBHEBBIX 3b1KOB. B Tabu. 1.1 nepeunc-
JIEHbl HEKOTOpbIe M3 HanboJlee 3BECTHBIX A3bIKOB.

Ta6nuua 1.1. A3bikn NporpamMmMupoBaHus

AsbIk Onucanue

Ada Brut coznad B 1970-x rogax npexkae BCero Ui NPUI0XKEHH, UCIIONb30BaBIIMXCS MUHNCTEPCTBOM
o6opons! CLLIA. SI3bik Ha3BaH B uecTb rpaguHu Aabl JlaBnekc, BIMATEIbHON HCTOPHUECKOH QUTypb
B 00J1aCTH BBIYHUCIIUTENBHBIX CHCTEM

BASIC VHHBepcalibHas CHCTeMa CHMBOIHYECKOT0 KOAMPOBaHHA 11 HaunHatowux (Beginners All-purpose

Symbolic Instruction Code) sBnsieTcs A3bIkoM 0011€ro Ha3HaYEeHHs, KOTOPbIH Obl1 MEPBOHAYAILHO
pa3paboraH B Hauyasie 1960-x rogos, kak JOCTaTOYHO NPOCTOH B M3yYEHHH HAYMHAIOLIHMMH
nporpaMMucTamH. CeroiHs CylecTBYeT MHOXKECTBO pa3HbIXx BepcHi a3bika BASIC

FORTRAN | Tpaucasrop dopmyn (FORmula TRANSlator) 6611 nepBbIM BbICOKOYPOBHEBBIM A3BIKOM

nporpaMMupoBaHus. OH 6b11 paspaboran B 1950-x rogax s BLITOJHEHHS CIOXKHBIX
MaTeMaTHYECKUX BbIYUCIEHUIH

COBOL

YHuBepcalibHbI# A3b1K 171 KoMMepueckHx 3agad (Common Business-Oriented Language) 6b1
co3gaH B 1950-x rr. ans 6M3HeC-NpUIIOKEHNH
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Ta6bnuua 1.1 (okoHvyaHue)

Asbik Onucanue

Pascal Bbin cozaan B 1970 r. v nepBoHayanbHO ObL1 MpeaHa3HAYeH AN 00y4YeHHs NPOrpaMMHUPOBAHHIO.
OTOT A3bIK OBl Ha3BaH B YeCTh MaTeMaTHKa, Gpusuka u ¢punocoda bnesa INackans

CuC++ C u C++ (Mpou3HOCHTCA Kak "CH IUIIOC Mitoc”) SBIAIOTCA MOLUHBIMH A3bIKaMH OOLLEro Ha3HaYeHHs,
paspaboranHbiMu B komnanuu Bell Laboratories. SI3bik C 6b11 co3aan B 1972 r., 361k C++ 6bla
BbimylueH B 1983 r.

C# C# npousHocutcs "cu wapn". DTOT A3bIK Obi co3nan koMnaHued Microsoft npumepso B 2000 r.
1S pa3paboTKH NPHIIOKEHUI Ha ocHoBe Miatdopmbl Microsoft NET

Java Bbin coznan komnanue# Sun Microsystems B Hauane 1990-x rogos. OH Mcnonb3yeTcs A1s paspa-
60TKH MpOrpaMM, KOTOpble paboTalOT Ha OJMHOYHOM KoMMbloTepe 160 yepe3 HTepHeT
¢ BeO-cepBepa

JavaScript Bbut cozpan B 1990-x rogax u ucnonb3yercs Ha BeO-cTpaunuax. HecmMoTps Ha ero HasBaHue
JavaScript, c Java HHKak He CBA3aH

Python Hcnonb3yeMslii B 3T0# KHure s3blk Python siBnsercs s3b1koM o0Liero Ha3HauyeHuUs!, KOTOPbIi ObL1
co3zaH B Hayazne 1990-x rogo. OH cTan NonynaspHbIM B KOMMEPYECKHX M HAYYHBIX MPHIIOKEHHAX

Ruby Ruby sBnseTcs 13bIKkoM 0011ero Ha3HaYeHUs, KOTOpbIi 6611 co3aad B 1990-x rogax. OH cTaHOBHTCS
Bce 6osee MOMyNAPHBIM A3bIKOM [UT CO3JaHKs MPOrpaMM, KOTOpbie paboTaloT Ha BeO-cepBepax

Visual Basic | lllupoko u3BecTHbId kak VB, siBnsieTcs A3b1koM MporpamMMupoBanus Microsoft u cpenoit pa3pabotku

MNpOrpaMMHOro obecreyeHus, Mo3BoJseT NporpaMMUcTaM ObICTpo cozaaBath Windows-
OpHEHTHpPOBaHHble MpUIoXeHus. VB 6bu1 co3aal B Havyane 1990-x rogos

KniouyeBble cnoBa, onepaTopbl U CUHTAKCUC: KpaTKuin 0630p

Kaxnplii BLICOKOYPOBHEBBIH A3bIK MUMEET CBOHW HAbOp MpenonpeneseHHbIX CJOB, KOTOpbIE Mpo-
rpaMMHCT JOJDKEH MCMOJB30BaTh A HanucaHus nporpamMsl. CiioBa, KOTOpbIE COCTaBIAIOT Bbl-
COKOYPOBHEBBIH A3bIK NPOrPaMMHPOBAHHsA, Ha3bIBAIOTCA KIIOYEEbIMU, HITH 3ape3epeupoOBaHHbiMu,
cnogamu. Kaxoe KI04€BOE CJIOBO UMEET OMPEAEICHHOE 3HAUEHHE U HE MOXKET MCIONb30BaThCA
HHU 115 KaKoit apyro# uenu. B tabn. 1.2 nepeuncneHsl Bce KI04eBble ClI0Ba A3bika Python.

Tabnuua 1.2. Kniouesble (3ape3epBupoBaHHble) cnosa sa3bika Python

and def finally in or while
as del for is pass with

assert elif from lambda raise yield
break else global None return

class except if nonlocal True

continue False import not try

B nonosnHeHHe K KIIOYEBBIM CJIOBaM A3BLIKH NPOrpaMMUPOBaHUS HMEIOT 0nepamopbl, KOTOpbIE Bbl-
MOJIHAIOT pa3jIM4HbIe Omnepaluu ¢ JaHHBIMH. Hanpumep, Bce S3bIKH MPOrpaMMHPOBAHUS UMEIOT
MaTeMaTHYECKHe OMepaTophl, KOTOphI€ BBIMOJHAIOT apudMeTHueckde BbluucieHus. B Python,
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a Taloke OOJIBIIMHCTBE APYrHX A3BIKOB 3HAK + SBJIAETCS ONMEPATOPOM, KOTOPHIH CKJaibIBaeT /Ba
yucna. Bor npumep crnoxenus 12 u 75:

12 + 75

B a3pike Python uMeercs 6onplioe KOJTHYECTBO APYTHMX ONEPATOPOB, O MHOTHX M3 HHUX Bbl y3HaeTe
10 XOAY YTEHHS KHHIHU.

[ToMHMO KJTI0YEBBIX CJIOB H OHEPATOPOB, KAXKAbIH A3BIK TAKXKE HMEET CBOH curmakcuc, T. €. Habop
NpaBH, KOTOpBIE HEOOXOAUMO CTPOro cob6M0AaTh NPH HaMHCaHHU NporpaMMbl. CHHTaKCHYECKHE
NpaBHiIa MPEAMUCHIBAIOT TO, KaK B MPOrpaMMe JODKHBI MCIOIb30BATECS KIIIOYEBBIE CIIOBA, OMNepa-
TOPbI M Pa3HYHBIC 3HAKH NpenHHaHus. [Ipu H3yueHHH A3bIka NPOrpaMMHPOBAHHUSA 3HAHHE CHHTAK-
CHYECKHMX MPaBUJI 3TOr0 KOHKPETHOT'O A3bIKa ABIAECTCA 00A3aTEIbHbIM.

OtaenbHBIE KOMaH/Ibl, KOTOpbI€ HCNOJB3YKOTCA AJIs1 HAalTHCaHUs HPOrpaMMbl Ha BbICOKOYPOBHEBOM
SA3BIKE NMPOrpaMMHUPOBAHHs, Ha3bIBAKOTCA uucmpyxuwwu'. I/IHCTPYKIIH}I sA3blKa NPOrpaMMHPOBAHHA
MOXXET COCTOATH U3 KIIKOYEBBIX CJIOB, ONEPATOPOB, 3HAKOB MPENHUHAHUA U NPYTHMX OOMYCTHMBIX
3JIEMEHTOB s3blKa MNpOrpaMMHUpPOBAHHsA, PACNOJIOKCHHBIX B HaJUIeXallel MocaeA0BaTeIbHOCTH
C LI€JIBIO BBINOJIHEHUA ONEpalHH.

KoMnunaTopbl n MHTepnpeTaTopbl

[MTockonbky LIT nOHUMaeT MHCTPYKUMH TOJBKO Ha MALIMHHOM S3bIKE, MPOrpaMMbl, HalHCAHHBIE
Ha BBICOKOYPOBHEBOM Sf3bIKE, JOJDKHBI ObITH MEpPEBENEHBbI, WIH TPAHCIUPOBAHBI, HA MALIUHHBIN
A3bIK. B 3aBUCHMOCTH OT A3bIKa, HA KOTOPOM OBblIa HanmHMCaHa MPOrpamMMa, NPOrpaMMHCT AJS Bbl-
NOJHENHS TPAHCIALMH MCMOIb3YET KOMIMIATOP IMOO HHTEPNPETATOP.

Komnunamop — 310 mporpamma, KOTopasi TPaHCIMPYET NPOrpaMMy Ha BbICOKOYPOBHEBOM si3bIKe
B OTJAEJIBHYIO MPOrpamMMy Ha MaIIWHHOM A3bIKe. [IporpaMMa Ha MalIMHHOM A3BIKE 3aTEM MOXKET
ObITh BbIMOMHEHA B I000E Bpems, koraa oHa notpebyercs (puc. 1.18). O6paTuTe BHUMaHHE, YTO
KOMIHJIALMA H HCTIOJTHEHHE — 3TO JIBa pa3HbIX Mpolecca.

Nporpamma Nporpamma
Ha BbICOKOYPOBHEBOM A3blke Ha MaLIMHHOM A3bike
int (71 o 10100001
KomnunsTop ucnonsayetca print (Tlpuger, semnarel’) 10111000
ANA TPaHCNALMK NPOrpaMMB| —3» | Komnunsatop | —J
Ha BbICOKOYPOBHEBOM S3bike , 10011110
B NPOrPaMMy Ha MaLWMHHOM siabike | U M. 0. — um. 9.
MNporpamma

Ha MAWWHHOM A3blKe

un
10100001
NporpamMma Ha MalMHHOM fA3bike 10111000 —
MoxeT BbiTb McnonHeHa B nioboe
Bpems 63 CnoNb3oBaHNA 10011110

KOMNMNATOPOB um.d.

PUC. 1.18. KoMmnunupoBaH1e BbICOKOYPOBHEBOW NPOrpaMMmbl U €€ UCNONHEHWE

! XapakTepHo, 4To 10 cepeaunnl 1980-X roqoB aHIIL. TEPMUH statement IEPEBOAMICA KaK ymeepaicoeHue WIH 8biCKA3bl-
6aHue A3bIKa NPOrPaMMHPOBAHHS, YTO 60J1€€ COOTBETCTBYET MOHATHIO A3bIKA. — [Ipum. nep.
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B a3bike Python ucnonb3yercs unmepnpemamop. 1o nporpamMMa, KOTopas OJHOBPEMEHHO TpaHC-
JUPYET M HCMOJHAET HHCTPYKUMH B MporpaMme, HalMCaHHOH Ha BBICOKOYpOBHEBOM s3bike. 1o
Mepe TOro, Kak MHTEpPNPETaTop YMTAeT Kax Iyl OTIEJbHYI0 MHCTPYKLUMIO B Mporpamme, OH ee
npeoOpa3oBbIBacT B HHCTPYKLUHMH HAa MALIMHHOM SA3bIKE M 3aT€M HEMEUIEHHO MX HCIMOJHAET. JTOT
npouecc MOBTOpAETCA Ul KaXKAOH MHCTpYyKUMH B nporpamme (puc. 1.19). Ilockonbky MHTEpnpe-
TaTOpbl 0OOBEAUHAIOT MPOLECCH TPAHCIALUMH H HCTIOJHEHHS, KaK MPAaBUIIO, OTAENbHbIE MPOrpaMMBI
Ha MaIIMHHOM 3bIKE HMH HE CO3Jal0TCA.

MNporpamma

Ha BbICOKOYPOBHEBOM A3bIKEe WHCTpyKuma
Ha MaLLUHHOM

un
A3bIke
print ("NMpueer, 3emnsnxe!”)
—3 | Wntepnperatop | — = 10100001  —J
uma. A o

WHTEpNpeTaTop TPaHCNMPYET Kakayio BLICOKOYPOBHEBYIO UHCTPYKLMIO
Ha 3KBUBANEHTHBIE €/ KOMaHAb! HA MALUMHHOM A3bIKe
11 33TeM HEMEAANEHHO UX UCMONHSET.

3T0T NPOLECC NOBTOPAETCA ANA KAXKAOW BbICOKOYPOBHEBOM UHCTPYKLMM

PUC. 1.19. UcnonHeHue BbICOKOYPOBHEBOW NPOrpaMMbl UHTEPNPETATOPOM

MHCTpyKUMH, KOTOpbIE MPOrPaMMHCT MHULIET HAa BHICOKOYPOBHEBOM A3BIKE, HA3bIBAIOTCA UCXOOHbIM
K0OOM, TIPOrpaMMHBIM KOAOM MM NPOCTO kodom. Kak mpaBHIO, MPOrpaMMHMCT HabHpaeT KoA
nporpaMMbl B TEKCTOBOM peaKTOpe, 3aTeM COXpaHseT ero B ¢aiine Ha qucke koMnbloTepa. [lanee
NPOrpaMMHCT UCMOJIB3YET KOMIMWIATOP Ul TPAHC/IALUMH KOJA B MPOrpaMMy Ha MaLIMHHOM A3bIKE
1160 MHTEpNpeTaTop 1A TPAHCIALUMH H HCMOAHeHHsA koaa. OHaKo, ecd MporpaMMHBIH KOJ Co-
JEPXKUT CHHTAKCHYECKYI0 OLIMOKY, OH He MOXET ObiThb TpaHCnupoBaH. Cunmakcuveckas owuo-
Ka — 3TO HETOYHOCTH B NPOrpaMMe, Takas Kak KJII04YeBOe CJIOBO C ONMEYaTKOH, HEOCTAIOLIMH 3HaK
NpEeNnUHaHUA WK HEMpPaBHIBHO MCIOJIB30BaHHBIH onepaTop. Koraa 310 NMpoHCXOAUT, KOMITHIATOP
WJIM HHTEPNPETaTop BHIBOAUT Ha dKpaH cooblueHHe o6 owmnbke, roBopsiiee, 4YTo MporpaMma co-
JEPXKHUT CUHTAKCHYeCKYHo oHUOKy. [IporpaMMucT ucnpasnser ounoky, 3aTeM npolOyeT TpaHCIIHU-
pOBaTh MpOrpamMMy eLie pas.

NPUMEYAHME

B ecTecTBeHHbIX Ai3blkax TOXe eCTb CUHTaKcu4yeckue npasuna. BcnoMHUTe, Kak Ha ypokax pycckoro
A3blka B WKOME Bbl MPOXOAUNN NpaBuna pacCTaHOBKW 3ansATbiX, UCNONb30BaHUA KaBbldeK, HanucaHws
¢ 3arnaeHoii 6ykebl U T. 4. Bo BCex 3TUX cny4yasx Bbl M3y4anu CUHTAKCUC PyCCKOro A3bika.

HecMoTps Ha To YTO M0AM B CBOEH YCTHOHM M MUCbMEHHOHN pe4yH Hepeako HapyLIaloT CHHTaKCHYe-
CKHE MpaBWJIa CBOEr0 POAHOTO A3blka, OOBIYHO COOECENHHKH MOHHUMAIOT, YTO HMMEETCS B BHIY.
K coxaleHHI0, KOMIHIATOPBI M HMHTEpNpEeTaTophl TakoH crnocoOHocThI0O He obOnanawt. Eciu
B MpOrpamMMe MOSABJAETCS BCEro OJHa-€MHCTBEHHAas CHHTAaKCH4Yeckas olIHOKa, TO mporpamma
He CMOXXET OBbITh OTKOMITHJIMPOBaHa WK HcnojHeHa. Korza HHTepnpeTaTop BCTpeyaeT CHHTAaKCH-
4ecKylo oMOKY, OH MpEKpaLaeT HCMOTHEHHE MPOrPaMMBl.
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Ry

1.5

q— KJIIOYEBBIE MOJIOXKEHUS

KoHTponbHas Touka

1.18. LII1 noHnMaeT MHCTPYKLHMH, KOTOPblE HAalMCaHbl TOJNBKO HAa OOHOM s3blke. Kak Ha3biBaeTcs
3TOT A3bIK?

1.19. Kak Ha3bIBaeTCS THI MaMSATH, B KOTOPYIO NMPOrpaMMa J0JKHA KOMHPOBATLCA MPH KAXKIOM ee
UCIMOJIHEHUHU LIEHTPANIbHBIM NpoLeccopom?

1.20. Kak Ha3biBaeTcs mpouecc, B koTopoM yuactsyeT LIII, koraa oH MCMoONHs€T WHCTPYKUMH
B nporpamme?

1.21. Yro Takoe s3bIk accembnepa?

1.22. Kako# s3bIk NpOrpaMMHpOBaHHs NO3BOJIAET CO31aBaTh MOLUHbIE H CJIOXHbIE MPOrPaMMBI, He
pa3bupasch B ToM, kak paboraet LII1?

1.23. Kaxxaplii sa3bIk HMeeT Habop NMpaBuJI, KOTOPBIH JOMMKEH CTPOro cob1oaaTbesi BO BpeMs Halu-
caHus nporpammel. Kak Ha3biBaeTcs 3T0T Habop mpaBun?

1.24. Kak Ha3bIBaeTCs NMporpamma, KoTopas TPAHCIHPYET NMpPOrpamMmy, HalMCaHHYI0 Ha BBICOKO-
YPOBHEBOM f3bIKE, B OTAEJIBHYIO POrpaMMy Ha MalIHHHOM si3blKe?

1.25. Kak Ha3blBaeTCs Mporpamma, KOTopasi OAHOBPEMEHHO TPAaHCIHPYeT U MCIOJHSAET HHCTPYK-
LIMH IPOrpaMMBbI Ha BEICOKOYPOBHEBOM S3biKe?

1.26. [IpyunHaMy Kakoro TMma oIMOOK OOBIYHO SBJSETCA KJIIOYEBOE CJIOBO C ONEYATKOM, HEIOC-
TalOLIWi 3HaK MPENUHAHUA WJIK HETPaBUJILHO UCNONIb30BaHHbIHA onepaTop?

Hurtepnperatop Python ucnonnser nporpammel Python, koTopble xpaHsarcs B ¢aiinax, au6o
OMEPATHBHO MCIMOJHAET UHCTPYKUMH Python, koTopble HabupaloTCs Ha K1aBHaType B HHTEpakK-
TUBHOM pexkume. Python mocraBnsiercs BMecte ¢ mporpammoii noa HazeaHueM IDLE, kotopas
yOpOLLAEeT NMPOLECC HaMUCaHUs, UCIIONHEHUS U TECTUPOBAHHUS NIPOTrPaMM.

YcTaHoBKa s3bika Python

[Ipexxae yeM Bbl CMOXKETE HUCNBITATh JTHOOYIO MPOrpaMMy, NPUBEAECHHYIO B 3TOH KHHre, TMOO HaMH-
caThb Kakue-HUOyb cOOCTBEHHbIE MPOrPaMMBI, BaM HY)XHO YOEOHTLCS, YTO Ha KOMIIBIOTEpPE yCTa-
HOBJEH fA3blk Python, U OH N0MKHBIM 00pa3oM ckoHbuUrypupoBaH. Ecnu Bbl paGoTaeTte B KOMNbIO-
TEPHOM KJlacce, TO 3TO YxXke, MO-BUAMMOMY, Obuio craenano. Eciu ke Bbl Mcmonb3yeTe CBOH
KOMIIBIOTEP, TO, YTOOBI CKayaTh H yCTAaHOBUTH Python, BaM cienyer coOnoCTH yka3zaHHUs M3 npu-
noxcerus 1.

UHTepnpeTtaTop A3bika Python

Panee Bbl y3Hanu, yto Python — 3T0 MHTepnpeTupyembiii s3bik. Bo Bpems ycTaHOBKHM s3blka
Python Ha koMmbIOTEp OOHHM M3 YCTaHABIMBAEMBIX 3JIEMEHTOB SBJIAETCS MHTEPNPETATOp A3bIKa
Python. Mumepnpemamop azvika Python — 310 nporpamMMma, KOTopast MOXKeT YHTaTb HHCTPYKUHMH
nporpaMmsl Ha Python u ux ucnonnats. (MHorma Mel GyaeM Ha3bIBaTh WHTEpPMpETATOp s3biKa
Python npocTo HHTEpIpeTaTOpOM. )
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HHTepnpeTaTop MOXET HCMOBL30BATLCA B IBYX PEKHUMaX: HHTEPAKTHUBHOM M CUEHapHOM. B unmep-
aKmueHOM pedicuMe VHTEPIIPETaTop OXKHAAET OT Bac, YTO Bbl Habepere MHCTpyKuMio Python Ha
knaBuaType. Ilocie 3TOro HHTEpHpPETaTOp €€ MCIOJIHAET W OXKHIAeT OT Bac Habopa cienyrouen
UHCTPYKUMH. B cyenaprom pesicume uHTepnpeTaTop unTaeT cogepxuMmoe ¢aiina, KOTopblid conep-
XHUT MHCTPYKUUH Python. Tako# ¢aiin HasbiBaeTcs npospammon Python, unu cyenapuem Python.
HHTepnpeTaTop UCMOIHAET KaX Ay HHCTPYKLHIO B mporpaMMme Python mo xoay ureHus gaiina.

MHTepaKTUBHBLIA peXum

Koraa B Bauiei onepaunoHHO#N cucTeMe A3bIk Python ycTaHOBNIEH M HacTpOEH, HHTEPIPETATOP
3anycKaeTcs B MHTEPAKTHBHOM DPEXHMeE, €CIIH MEpEeHTH B KOMaHIHYIO 000JI0YKY OnepauHoOHHOH
CHCTEMBI U HaOpaTh KOMaHAYy:

python

Ecau BBl ucronn3yere Windows, To MOXHO, HanpuMep, Habpath B nosie noucka Windows crnoBo
python. Cpenu pe3ynbTaToB MOMCKA Bbl YBHAMTE MpOrpaMMy noj HasBanueM Python 3.6 wnu uto-
TO B 3TOM poze (3.6 — 310 Bepcus Python, kotopas Gbuta yctaHoBieHa). LllenkHyB no 3toMy ae-
MEHTY, BbI 3allyCTUTE HHTepIpeTaTop Python B MHTEpakTHBHOM pexHMeE.

NPUMEYAHUE

Koraa wHtepnpetatop Python paGoTaet B UHTEpaKTUBHOM pexuMe, ero Hepeako HasbiBaloT 060/104KOU
Python.

Koraa unteprniperatop Python HauHeT paboTy B HHTEpaKTHBHOM pEXHMeE, Bbl YBHIHUTE, YTO B KOH-
COJILHOM OKHe OyJIeT BBIBEEHO YTO-TO BPOZE:

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:54:40)

[MSC v.1900 64 bit (AMD64)] on win32

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

Bbl yBHOMTE cOYeTaHHE CHMBOJIOB >>>. DTO MOJACKa3Ka O TOM, YTO HHTEPIPETATOP 0XKUAAET OT Bac
Habopa uHcTpykuui Python. [laBadite ero ucneitaeM. CaMoe MpOCTOE, YTO MOXHO CHAEJIaTh
B Python, — 3T0 BhIBecTH Ha 3kpaH coobuieHHe. Hampumep, mpuBeAeHHas HHXKE WHCTPYKLHS Ha-
neyaraeT Ha 3KkpaHe coobuieHue "[IporpaMmmupoBartsk Ha Python — 3T0 KpyTO!":

print ('llporpammmpoBaTs Ha Python - sto kpyTo!')

DTy HHCTPYKLMIO MOXHO NMPEICTaBUTh KaK KOMaHIY, KOTOPYIO Bbl OTIIPABAETE B HHTEPIPETATOP
Python. Ecnn HabpaTh 3Ty MHCTPYKIMIO B TOYHOCTH, KaK MOKa3aHO, TO Ha 3KpaHe OyneT Hameva-
TaHo coobwenue «I[IporpammupoBats Ha Python — 310 kpyTO!». BOT NpuMep Toro, kak 3Ta HHCT-
PYKLHMA HaOUpaeTcs HANPOTHB NMOACKAa3KH HHTEpIIpeTaTopa:

>>> print ('llporpamMpoBaTs Ha Python - 3T0 kpyTo!') |Enter

[Tocne Habopa HHCTPYKUMH HaxMuTe KinaBuily <Enter>, u unrepnperarop Python ucnonuur us-
CTPYKLIHMIO, KaK M0Ka3aHO HHXKE:

>>> print ('llporpammpoBarTt Ha Python - sTo kpyTo!') [Enter
[lporpammmpoBaTk Ha Python - kpyTo!
>>>

[Nocne BBIBOJA COOOLLEHHS CHOBA MOABJIAETCA MOJCKA3Ka >>>, KOTOpas TOBOPHUT O TOM, YTO HHTEP-
NpeTaTop OXKMIAET OT Bac Habopa cleAyroued HHCTPYKUHH.
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JlaBaiiTe B3riisMeM Ha eule OJWH NMpuUMep. B npuBeeHHOM HMXXe MpUMepe ceaHca Mbl BBEJH [IBE
HHCTPYKLHH:

>>> print ('BelTb WM He OHITH?')
BeiTe 1M He OBITh?

>>> print ('Bor B ueMm Bompoc.') [Enter]
BoT B yem BOMpocC.

>>>

Ecnu B HHTEPaKTUBHOM pe)XHMe HabpaTb MHCTPYKLMIO HEMPaBHIBHO, TO HHTEPIIPETATOP BBIBEAET
Ha 9KpaH coobuieHre 06 omunbke. DTO AeslaeT HHTEPAKTUBHBIA PEXKHUM OYEHb MOJIE3HBIM BO BpeMs
u3ydeHus s3pika Python. [To Mepe W3y4eHHs HOBbIX KOMIIOHEHTOB S3bIKa UX MOXHO MCIBITHIBAaTh
B MHTEPAKTHBHOM PEXXHME U M0JIy4aTh HEMOCPEACTBEHHYIO 0OpaTHYIO CBA3b OT HHTEPIPETATOPA.

Jlns Toro yToObl BBITH M3 WUHTepnperaTopa Python B MHTEpakTMBHOM peXMMe Ha KOMIbIOTEpE
noa ympasineHueM Windows, HaxmuTe koMOMHauuio KnaBuw <Ctrl>+<Z> (HaxxuMaiite 0be Kia-
BHUILIM OJHOBpEMEHHO) U Bciend 3a 3TuM <Enter>. B Mac OS X, Linux unu Ha koMnbloTepe nofg
ynpasiedueM UNIX naxmure <Ctrl>+<D> .

NMPUMEYAHUE

B enase 2 Mbl pacCMOTPUM NOKa3aHHble paHee UHCTPYKLUK noapobHee. Ecnu Bbl xoTUTE MX UCNbITaTb
NPSAMO Ceyac B MHTEPAKTUBHOM pexume, To ybeautech, 4to HabupaeTe uUx Ha KnasuaTtype B TOYHOCTMH,
KaK NoKa3aHo.

HanucaHue nporpamm Python
M UX BbINONTHEHUE B CLEHApPHOM peXxume

HHTepakTHBHBIH PeXUM TMoJIe3eH A TECTHPOBAHHUs NPOrpaMMHOro Koaa. Bmecte ¢ TeM MHCTpYK-
LMK, KOTOpbIE Bbl BBOJMTE B MHTEPAKTHBHOM PEXHME, HE COXPAHSAIOTCS B KayeCTBE NPOrpaMMBbl.
OHH MPOCTO MCTOJNHAIOTCA, U UX Pe3yNbTaThl 0TOOpaxarTcs Ha 3kpaHe. Eciv Bbl XoTHTE coXpa-
HUTb MepeyYeHb HHCTPYKUKi Python B kauecTBe MporpaMMel, TO 3TH HHCTPYKLUHUH CJIEIYeT COXpa-
HUTb B (paiinie. 3aTeM, 4TOOBI MCMIONHUTB 3TY NMporpamMMy, HHTepnperatop Python cinenyer 3amyc-
TUTBH B CLIEGHApPHOM peXHMe.

Hanpumep, npeanosioXuM, YTO Bbl XOTUTE Hanucare nporpammy Python, koTopas BBLIBOAMT Ha
9KpaH NMPHBEJEHHBIE 1ajiee TPH CTPOKH TEKCTa:

MUrHyThH
MoprHyThb
KnBHYTH.

JIns HanMcaHHs MPOrpaMMBbl ClielyeT Co31aTh (aii B MPOCTOM TEKCTOBOM PeJaKTOpe, TAKOM Kak
BioknoT (KOoTOpBIN yCTaHOBNEH Ha Bcex KoMnbloTepax ¢ Windows), comepxalui cieayroume
MHCTPYKLHH:

print ('MuruyTs ')
print ('MoprayTe ')
print ('KuBHYTb. ')

NMPUMEYAHUE

[na co3apaHus nporpamMmbl Python MOXHO MCNoNb3oBaTb TEKCTOBOW NPOLIECCOP, HO Bbl AOMKHbLI
y6eauTbca, 4TO coxpaHsieTe nporpammy kak cann ¢ 0BblYHLIM TekCTOM. B nNpoTMBHOM crnyyae wHTep-
npetaTtop Python He CMOXeT NpoYnTaTh ero coaepXMMoe.
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I[Ipn coxpanenHH nporpammsl Python el cnenyer naTe UMs C paclIMpeHHEM py, KOTOPOE€ HOEHTH-
¢uuMpyeT ee kak nporpammy Python. Hanpumep, npuBeeHHYI0 Bhillle POrpaMMy MOXHO COXpa-
HHTb MO UMEHEM test.py. [l TOro 4ToObI BHIMOJIHUTE NPOTPaMMy, CIEQyeT NMepeHTH B KaTalor,
B KOTOPOM COXpaHeH (aii, H B KOMaHAHOH 000J104Ke ONMepalHOHHOM CHCTEeMBI HabpaTh KOMaHAY:

python test.py

OTa KOMaHJa 3amyCTUT MHTepnperarop Python B cueHapHOM pexHMe, B pe3y/bTaTe Yero OH HcC-
TMOJIHUT HHCTPYKUHMH B (paitne test.py. Koraa nporpaMma 3akOHYHT HCHOJIHATBCS, HHTEPIPETATOP
Python npekpatut cBoto pabory.

Cpeaa nporpammuposanHus IDLE

B npenpinymmx paszmenax paccMaTpuBaics crmocob 3amycka HHTeprnperatopa Python B HHTepak-
THBHOM JIH60 CLIEHApHOM peXHMax B KOMaHIHOH o6osioyke onepauHOHHOH cucTeMbl. Kak BapH-
aHT, MOXKHO HCIIO/Ib30BaTh HHTETPUPOBAHHYIO Cpexy pa3pabOTKH, T. €. OTAENbHYIO MpOrpammy,
KOTOpasi NpeJylaraeT Bce HHCTPYMEHThI, HEOOXOJHMBIE I HAMIHCAHHS, HCMIOJIHEHUs H TECTHPOBa-
HHS MPOTPaMMBI.

ITocnennue BepcHH Python coaepxar nporpammy nox HazsaHHeM IDLE', koTtopas ycTaHaBiuBaeT-
Csl aBTOMaTH4YeCKH BO BpeMs YCTaHOBKHM sa3bika Python. Ilpu 3amycke cpeawt IDLE nosBasercs
OKHO, Moka3zaHHoe Ha pHC. 1.20. O6parute BHUMaHMe, 4To B okHe IDLE uMmeercs nmoackaska >>>,
roBOpAILLAs O TOM, YTO HHTEPNpPETaTop paboTaeT B HHTEPAaKTHBHOM pexkuMe. HanpoTHB 3ToH noa-
CKa3K{ MOXXHO HabupaTh HHCTpYKUMH Python u Buaets ux ucnonHenue B okHe IDLE.

Cpena IDLE Ttakxke MMeeT BCTPOEHHBIH TEKCTOBBIH penakTop ¢ (yHKUHOHAIbHBIMH BO3MOXHO-
CTSMH, CIIELHANBHO NpeJHa3HaYeHHBIMH U1 TOro, 4TOOBI MOMOraTh BaM MHCaTh CBOM MPOrPaMMBI
Ha Python. Hanpumep, penaktop IDLE "pacuBeuHBaer" ko TakuM 00pa3oM, 4TO KIKOYEBBIE CJIOBA
H JIpyTHe 4aCTH MPOrpaMMbl pa3MedaloTCsi Ha 9KpaHe CBOMM CNELMABHBIM LBETOM. DTO yNpouia-
eT yTeHHe nporpaMM. B penakrope IDLE Mo)xHO nucaTh nmporpaMMbl, COXpaHATh Ha AUCK U HMC-
NOJIHATE HX. B npunoscenuu 2 npepocraBiaeHo kpatkoe BBeaeHHe B cpeny IDLE, kotopoe mpose-
JIET BaC MO BCEMY MPOLECCY CO3/IaHMA, COXPAHEHHUS M HCTIOJIHEHHUS MPOrpaMMBbI Ha s3bike Python.

| & Python 3.6.4 Shell o O X

File Edit Shell Debug Options Window Help

4 (v3.6

PUC. 1.20. OkHo uHTErpMpoBaHHoi cpeabl paspaboTku

! Integrated DeveLopment Environment — uuterpupoBaHHas cpeaa pa3paboTku.
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NPUMEYAHUE

Momumo cpeapl IDLE, koTopas ycraHasnueaetcsi BMecTe ¢ Python, cyuiectesyer HECKONBLKO APYrux WUH-
TerpuposaHHbIx cpeq pa3paboTkun Ha Python. Baw npenopasaTtens onpeaenwut, kakyilo U3 HUX UCNoNb-
30BaThb Ha 3aHATUAX .

MHoOXeCTBeHHbIN BbIGOP

1.

— 3T0 HabOp HHCTPYKLMH, KOTOpblE KOMMBIOTEP HUCMOJHAET, YTOObI PELIMTH 3a-

nady.

a)
6)
B)
r)

KOMITUJIATOP;
nporpamma;
MHTEPHPETATOP;

A3bIK NPOTPAMMHPOBAHHA.

2. dusnueckue yCT‘pOﬁCTBa, M3 KOTOPBIX KOMNBHOTEP COCTOUT, HA3bIBAKOTCA

a)
6)
B)
r)

annapaTHbIM o0ecreyeHHeM;
NporpaMMHbIM obecreyeHueM;
OnepalMoOHHOI CUCTEMOH;

HHCTPYMEHTAMH.

3. KoMNoHEHT KOMMbIOTEpa, KOTOPbI UCMOJHAET NPOrPaMMBbl, Ha3bIBaeTCS

a)
6)
B)
r)

0o3Yy;
BTOPHYHBIM YCTPOHCTBOM XpaHEHHS;
OCHOBHOH MaMSATHIO;

UEHTpaJIbHBIM npoueccopoM, uau LTI

4. CeroaHs UeHTpaJIbHbIE MPOLIECCOPBI NPEACTABIAIOT cO00i HEOOIBIINE KPUCTAIUIBI HHTErpallb-
HOH MHKPOCXEMBI, KOTOpbIe Ha3bIBAIOTCA

a)
6)
B)
r)

npoueccopamu ENIAC;
MHKPOIPOLECCOPAMH;
MHKpPOCXEMaMH MaMsTH;

onepauHOHHBIMH CUCTEMAMH.

5. KoMmnbioTep XpaHHT MporpamMMy BO BPEMs €€ MCIMOJHEHHS, a TAaK)Ke JaHHbIE, C KOTOPBIMH TPO-
rpamma paboraer, B

a)
0)
B)
r)

BCIIOMOraTeJIbHOW MaMATH,
11T,
OCHOBHOMH MaMSATH;

MHKPOIPOLECCOPE.

' B KOMMEHTapHsX NMepeBoYMKa OMHMCAHBI ABE ATbTEPHATHBHBIX CPEbl MPOrPAMMUPOBAHHS /1A CO3IAHHS W BBIMOJIHE-
HHs nporpamM Python — cpena nporpammupoBaHus Spyder ¥ WHTepakTHBHas cpeaa NporpaMMHpoBaHus Jupyter. —
IIpum. nep.
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10.

11.

12.

. 3Hepr 03aBUCHUMBIH THII MmaMsATH, KOTOpBIf;I HUCMOJIB3YETCA TOJIBKO 111 BpEMCHHOI'0 XpaHCHHA

HUHCTPYKUMH M JaHHBIX BO BpeMs paboThl MPOrpaMMsl, Ha3bIBAETCS
a) O3V,

6) BTOPUYHBIM YCTPOWCTBOM XpaHEHHS;

B) JMCKOBOJIOM;

r) USB-muckom.

Tun namMsaTH, KOTOprﬁ MOXET XpaHHUTh OAaHHBIC B TC€UCHUEC NOJIOro BPpEMEHH, OJAXE Koraa
K KOMIIBIOTEPY HE NMOABEACHO 3JICKTPONUTAHUE, HA3bIBACTCA

a) 03V,
6) OCHOBHOW MaMSAThbIO;
B) BTOPHYHBIM YCTPOHCTBOM XpaHEHHS;

I) YCTpOWCTBOM XpaHeHHus maHHbIX LIIT.

. KoMroHeHT, KOTOpbIi cOOMpaeT JaHHBIE OT JIIOACH U Pa3/IMYHBIX YCTPOWCTB M OTIPABIAET UX

B KOMIIBIOTEp, Ha3bIBAaeTCA
a) YCTPOWCTBOM BHIBOJA;

6) ycTpoHCTBOM BBOAA;

B) BTOPHYHBIM YCTPOWCTBOM XpaHEHHS;

) OCHOBHOW MaMAThHIO.

. Bumeoaucnei ssagercs

a) yCTpPOHCTBOM BHIBOAR;

6) ycTpoiCTBOM BBOAA;

B) BTOPHYHBIM YCTPOHCTBOM XpaHEHHS,
) OCHOBHOH MaMSATBHIO.

JOCTaTOYHO TOJBKO I TOrO, YTOOB!I XpaHWUTh OAHY OykBy andaBMTa WIH Ie-
00BLIOE YUCIIO.

a) Oaiita;

6) Owura;

B) IepeKIyYarens;

r) TpaH3UCTOpA.

BaiiT cocTOMT U3 BOCBMH

a) LEHTPAJIBHBIX POLIECCOPOB;
6) HHCTpYKLHIi;

B) IE€PEMENHBIX;

r) OuToB.

B CHCTEME HCYHUCIICHHA BCC YHCJIOBBIC 3HAYCHHA 3aIlTHCBIBAIOTCA KaK IOCJICI0Ba-
TEIBHOCTH Hyneﬁ H CIUHUII.

a) LIeCTHAIUATEPHYHOH;

0) JBOMYHOM;
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13.

14.

15.

16.

17.

18.

19.

B) BOCbMEpPHYHOIA;
r) JEeCATHYHOM.
but B nonoxeHnuH "BKIIOYEHO" NPENCTABIAET 3HAYCHHE

a) 1;

6) -1

B) O;

r) "Her".

HaGop u3 128 yncnoBbix KOAOB, KOTOpbIe 0003Ha4al0T aUIIMHCKHE OYKBBI, pa3IMYHbIE 3HAKH
NpenuHanns U ApyrHe CHMBOJIBI, IPEACTABIEH

a) JBOMYHOH CHCTEMOI HCUHMCJIEHHS;
6) Tabauuei ASCII;

B) lOHukopom;

r) npoueccopom ENIAC.

I.HHpOKa}I CX€Ma KOAHPOBAHHA, KOTOpPas MOXET NPEACTAB/IATE CHMBOJIbI MHOIHX A3bIKOB MHpa,
HAa3bIBACTCA

a) JBOHYHOW CHCTEMOH HCHMC/IECHHUS;

6) Ttabnuuer ASCII;

B) IOuukogom;

r) mpoueccopom ENIAC.

OtpHuaTenbHbIe YUCIa KOOUPYIOTCA MPH MOMOLIH

a) MerojJa AOMOJHEHHA A0 ABYX;

6) Merona npeacTaBneHus B popmate ¢ naBaroLICH TOYKOH;
B) Tabmuus ASCII;

r) Oxukona.

BeuecTBeHHbIe YHCIa KOAUPYIOTCS NPH NOMOILH

a) MeTona JOMOJIHEHHUA A0 ABYX;

6) Mertona mpeacTaBneHus B popmare ¢ niaBarouieH TOYKOH;
B) Ttabmuus ASCII;

r) IOnukona.

Kpouieynble LBETHBIE TOYKH, H3 KOTOPBIX COCTOAT LMGpOBble H300pakKeHHs, Ha3bIBalOTCA

a) Outamu;

6) Oaiitamu;

B) LBETHBIMH MAKETaMH;

r) MHKCENaMHu.

Ecnu 651 BaM npuIuioch oOpaTHTHCA K MporpaMMe Ha MalIHHHOM si3blke, TO Bbl Obl yBUAEIH

a) ucxoaHsld koa Python;

6) mMOTOK ABOMYHBIX YHCET,
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20.

21.

22.

23.

24.

25.

B) aHIJIHICKHE CIIOBa;
r) MHKPOCXEMBI.

Ha srane B LHKJIE "BbIOOpKa-aexoaupoBanue-ucnonuenue” L1 onpenenser, ka-
KYIO OTEpaLHIO OH JO/DKEH BBIMOIHHUTD.

a) BbIOOpKH;

6) HmexooMpOBaHHA;

B) HCIOJNHEHHS,

r) JEeKOHCTPYHPOBaHHA.

KoMnbroTepsl MOIyT HCTIOJNATH TONBKO T€ MPOrpaMMBI, KOTOpPBIE HaNUCAaNbl Ha
a) Java;

6) sa3BIKE accembunepa;

B) MaLIMHHOM A3BIKE;

r) Python.

TPaHCIHPYET NpPOrpamMMy Ha s3blke acceMOiepa B NMpOrpaMMy Ha MAalIHHHOM
A3BIKE.

a) accembiep;

6) xoMmuiATOp;

B) TPaHCIATOP;

r) HHTEepNpeTaTop.

Crnoga, KOTOpPBIC COCTaBJIAIOT BBICOKOYpOBHCBHFl A3BIK NpPOrpaMMHpPOBaHHs, HA3BIBAIOTCA

a) JBOWYHBIMH HHCTPYKLHSIMH;

6) MHEMOHHKaMH;
B) KOMaHIamu;
r) KIIOYEBHIMH CIIOBaMH.

l'[paBnna, KOTOpPBIC IOJIKHBI cobmoaaTeca IpH HaNHCaHHH MporpaMMbl, HA3bIBAIOTCA

a) CHHTaKCHYECKHMH MpaBHIaMH;

6) mnpaBWIaMH pacCTaHOBKH 3MaKOB NMPENHHAHUA;
B) MNpaBHIaMH HalHCaHUA KIIOYEBBIX CJIOB;

r) npaBWIaMH NPHMEHEHHS ONEPaTOpOB.

TPancIHpPYeT MpPOorpaMMy, HallMCaHHYIO Ha BHICOKOYPOBHEBOM f3bIKE, B OTHEIb-
HYIO NPOrpaMMy Ha MALINHHOM A3BIKE.

a) acceMbunep;

6) KoMnuiIATOp;

B) TPaHCIATOp;

I) CepBHUCHas mMporpamma.
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NcTtuHa vnu noxsb

1.

Ceroans LI1 npeacraBnsiotr co6oi OrpoMHbI€ YCTPOHCTBA, H3rOTOBJIEHHbIE U3 JJIEKTPHYECKUX
¥ MEXaHHUUYECKHX KOMIIOHEHTOB, TAKHX KaK BaKYYMHbIE JIaMITbl ¥ NMEPEKITIOYATENH.

2. OcHOBHas NaMATh TaKXKe Ha3blBaeTCsA ONEepaTUBHON NaMsAThIO, Uiau O3Y.

. Jliobas NOpUHA OJAHHBIX, KOTOpasA XpaHHUTCA B NAMATH KOMINIBKOTEPA, JOJDKHA XPAHHUTLCA B BUC

JABOHYHOI'O YHCJIA.

. M300paxkeHuns, aHaIOrHYHbIE CO3JAaBaeMbIM Balled UM(PPOBOH kaMepoH, HeNb3s COXpaHHUTHb

KaK JIBOHYHO€ 4YHCJIO.

MaliuuHHbI| A3bIK — 3TO €AUHCTBEHHbIN A3bIK, KoTOpbI LII1 noHnMaer.

6. S3bik acceMOnepa CUMTAETCA BBICOKOYPOBHEBBIM A3bIKOM.

HHTepnperaTop — 3TO Mporpamma, KOTOpasi TPAHCIHPYET H UCMOJHAET HHCTPYKLUHH B MpPO-
rpaMMe Ha BHICOKOYPOBHEBOM A3bIKE.

CuHTakcHyeckas omnuOKa He NMpensaTcTBYeT TOMY, YToObl NporpaMma Obljia CKOMIHJIMPOBaHA
Y MCIOJIHEHA.

Windows, Linux, Android, iOS u Mac OS X — Bce OHH ABNAIOTCA NMPUMEPAMH MPHKIAJAHOTO
NporpaMMHOro obecneyeHus.

. IIporpammel 06paboTKH TeKCTa, NPOrpaMMbl Mo paboTe C INEKTPOHHBIMH TaOJIHUAMH, NOYTO-

Bbl€ MPOrpaMMbl, BeO-Opay3epbl M HIpbl — BCE OHH ABJAIOTCA NMPUMEPaMH 00CTYXKHBAIOLIMX
Nporpamm.

KopoTtkun orseTt

1.

N o kW

IMoyemy LIIT sBnseTcs caMbiM Ba)KHBIM KOMIIOHEHTOM B KOMNbroTepe?

Kakoe ABOMYHOE YHCIIO MpeacTaBaseT BKIOYeHHbIH OUT? Kakoe A1BOMYHOE YHCIIO NpeACTaBs-
€T BBIKJIIOYEHHBIH OUT?

Kak Ha3bIBaeTcs ycTpOHCTBO, KOTOpO€e paboTaeT ¢ ABOHYHBIMH AaHHBIMH?

Kak Ha3bIBalOTCA C/10Ba, KOTOPBIE COCTABIAIOT BLICOKOYPOBHEBBIH A3bIK NPOrPaMMHPOBaHHA?
Kak Ha3bIBalOTCS KOPOTKHE CI0Ba, KOTOPbIE HCTMONB3YIOTCA B A3blke acceMbiiepa?

KakoBa pa3HHLa MeXay KOMIUJIATOPOM H HHTEpnpeTaTopom?

Kako# THN nporpammHoro obecneyeHus ynpapiseT BHYTPEHHHMH ONEpalMAMH anmnapaTHOIC
obecneyeHus koMnbioTepa?

. IlJ'Iﬂ TOro YTOoOBI yﬁe[lHTbCﬂ, YTO Bbl HAY4YHJIMCb B3aUMOJENCTBOBATh C HHTEPNPETATOPON

Python, nonpoOy#iTe BLINOAUUTE HA CBOEM KOMIMbIOTEPE NPHBEAECHHBIE HHKE LLIATH.
¢ 3anyctute UHTepnpeTaTop Python B MHTEpakKTHBHOM pexHMe.

e HanpotuB noackasku >>> HabepuTe ClelyHOIIYyH) HHCTPYKUHIO, 3aTEM HaXXMHUTE KJIABHIL
<Enter>:

print ('lpoBepka mHTepnperaropa Python.') [Enter|
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o

e [Ilocne HaxaTus knaBuM <Enter> HHTEpNpeTaTOp UCIIOIHHUT HHCTPYKLUHIO. EC/TH BB BBENIH
BCE NPABH/IBHO, TO Balll CEAHC JOJKEH BHITIAAETh TaK:

>>> print ('llpoBepka MHTepnperaTopa Python.')
[lpoBepka MHTepnperaTopa Python.
>>>

e Ecau Bbl yBHAHTE cooblieHHe 06 olHOKe, BBEAMTE MHCTPYKLHIO CHOBa H ybeauTech, 4To
BbI €€ HAOHpaeTe B TOYHOCTH, KaK MOKa3aHo.

e Brifiaure u3 uutepnperaropa Python. (B Windows Haxxmute knaBumn <Ctrl>+<Z>, a 3atem
<Enter>. B npyrux onepauuoHHbIX CHCTEMaX HAKMHTe KnaBuiK <Ctrl>+<D>.)

2. lnst Toro 4ro6bl yOeIHTHCS, YTO Bbl HAYYHIIHCh B3aHMOIEHCTBOBAaTh C HHTETPUPOBAaHHOM cpe-
ao# paspabotku IDLE, nonpoGy#ite BHIMOMHHUTE Ha CBOEM KOMHBIOTEpPE NpPHBEAEHHBIE HHXKE
arH.

e 3anycture cpeay IDLE: B Windows HaGepure cnoBo /DLE B none HoHcka. lllenkHute
Ha anemenTte IDLE (IDLE Python 3.6), koTopsiii 6yzneT BbIBEIEH B OTYETE O pe3ysbTaTax
MOHCKa.

e [lpu 3anycke cpeasl IDLE oHa no/mkHa NOABHTBCA B OKHE, HOX0)XXEM Ha TO, KOTOpoe ObLI0
npeacrasieno Ha puc. 1.20. HaHpoTHB noackaskH >>> BBEIUTE HPHBENEHHYIO HHXE HHCT-
PYKLIHIO, 3aTeM Ha)XXMHTe K1aBuily <Enter>:

print ('NpoBepka IDLE.')

e [Ilocne Haxatus knaBHIIH <Enter> mHTepnperatop Python mcnonuur mHcTpykuHio. Ecnu
Bce HabpaHo NpaBHJILHO, TO Balll CEAHC JAOJDKEH BHIMIALETH TaK:

>>> print ('llposepka cpem: IDLE.')
MMpoeepka cpem: IDLE'.
>>>

e Ecnu Bb BHONTE cooOLIEHHE 06 omMOKe, TO BBEAUTE HHCTPYKLMIO CHOBA M YOEIHTECH, YTO
HabHpaeTe ee B TOYHOCTH, KaK I10Ka3aHo.

e Briitaute u3 IDLE, BeiGpas B MeHio File (®aiin) komanay Exit (Beixox) (MnH Haxas Kia-
BHIIH <Ctrl>+<Q>).

3. IlpHMeHHTE BalllM 3HAHHMSA O JABOHYHOH CHCTEME MCYHCIEHHMs, YTOoObl MpeoOpa3oBaTh Cleayro-
IIHE HHXE JECATHYHbIE YHCIIa B IBOHYHBIE:

11
65
100
255

4. TlpuMeHHUTe BalM 3HAHHA O JBOMYHOW CHCTEME HUCYHCIEHHs, YTOOH mpeobpa3oBaTh Clielyro-
M€ HW)KE IBOMYHBIE YHCIIA B IECATHYHBIE:

1101

1000
101011
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5. Ilo tabnuue ASCII u3 npusoscenus 3 onpeaenure Koabl Kakaoil 6yKkBbl Kakoro-HUOyap aHr-
JIMACKOTO UMEHH.

6. IlpoBeaute Mccnen0BaHHE UCTOPHH A3blKa NporpaMMupoBaHus Python mpu nomou MHrepHe-
Ta U OTBETHTE Ha CIIEAYIOLLHE BONPOCHI:

e Krto aBnsercs coznarenem s3bika Python?
e Korna Python 6b11 coznan?

e B coobuwecrBe pa3paborunkoB Ha Python cosparens sspika Python mpuHATO Ha3sbiBaTh
BDFL. Yto o3Ha4aer 3Ta ab6peBuarypa?
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L KJIIOUEBBIE MMOJIOKEHHS
Hpexme 4YE€M NpUCTYyNaTh K HAIUCAHHIO NPOTrpaMMBbl, €€ HE00X0IMMO CIIPOCKTHPOBATh. Bo
BpeMs Mpouecca NMPOCKTUPOBAHUS NMPOrpaMMHUCTbI NIPUMEHAIOT ClIEHHAJIbHbIE UHCTPYMEHTHI,
TAKHUEC KaK INCEBAOKOI U 6J'IOK-CXCMI:I, AJIA CO31aHUA MOACJIH NPOrpaMMBl.

Linkn npoekTupoBaHusi Nnporpammbi|

B 2nase 1 BbI y3HAIM, YTO A/ CO3[AaHUs MPOrpaMM pa3paboTUHKU UCTIOb3YIOT MPEUMYLIECTBEHHO
BBICOKOYPOBHEBBIE S3bIKH, TakHe kak Python. OgHako co3fganue mporpamMMbl OTHIOAb HE OTPaHU-
4yMBaeTCA HamucaHHeM Kkoza. [Ipomecc co3gaHus NpaBWIBHO padoTarollei NporpaMMbl, Kak
NpaBuIIo, MOApa3yMeBaeT MATh (a3, nokazaHHbIX Ha puc. 2.1. Bech 3TOT npoluecc Ha3bIBaeTCs Yuk-
JOM pazpabomku nPoZpammbi.

CnpoekTpoeaTs Wenpasne MooTECTHOO0BATS VenpasuTs
E on af;M #{ Hanucatb ko o curTakcuueckne e POTECTIPOBATOL ol oryueckme
porpammy oumbim Mporpamy owmbKi

t

PUC. 2.1. Uukn pa3paboTkn nporpammsl

PaCCMOTpHM KaXXAbIM 3Tan JaHHOTO LIMKJa nonpo6ﬂee.

1. CupoexTnpoBaTh nporpammy. Bce npodeccroHanbHble MPOrpaMMHUCTBI BaM CKaXyT, YTO [0
TOro, Kak pabouMii KOA mporpamMmMbl OyneT HamkcaH, Mporpamma JOJ/DKHa ObITh TIIATENBHO
cripoekTHpoBaHa. Koraa nporpaMMHCTbI HAUHHAIOT HOBBIH NPOEKT, OHM HUKOT'Aa He OpocaroTcs
K ManUCcaHHUIo KoJa ¢ MecTta B kapbep. OHM Ha4HWHAIOT C TOT0, YTO CO3/A0T MPOEKT MPOrpaMMBI.
Cy1ecTByeT HECKOIbKO CIIOCOOO0B NMPOEKTUPOBAHMS MPOrpaMMbl, U MOIKE B ITOM pasjielie Mbl
paccMOTPUM HEKOTOpbIE METOJbl, KOTOPbIE MOXXHO NPHUMEHATb 1 pa3paboTKH MpOrpaMm
Python.

2. Hamnncatb koa. [Tocne co3manus npoekra NporpamMMbl pa3paboTuMK HaUMHAET 3alMChIBATh KO/
Ha BBICOKOYPOBHEBOM f3bIKe, B YacTHOCTH Ha Python. U3 2nagwur 1 M3BECTIO, YTO KaXKAbIA A3BIK
MMeeT CBOM CHHTAaKCHYeCKHe MpaBHJa, KOTOpbIe JODKHBI COOMIOAATLCA MPH HANMCAHUM MPO-
rpaMMbl. DTH MpaBuia s3blka JUKTYIOT, KAKMM 00pa3oM MCHONb30BAaTh TaKHE JJIEMEHTHI, Kak
KJIIOYEBbIE CJIOBA, OMEPaTOpbl W 3HAKM NpenuHaHus. CHHTAKCMYecKass OIIHOKa MPOMCXOAMT
B CJly4ae, €C/IM IPOrpaMMHUCT HapyLIaeT Kakoe-IM00 H3 3TUX NpaBMJL.
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3. HcnpaBnrth cnnTakcnyeckne ommnoékn. Eciy nporpaMma coaep>XUT CHUTaKCHYECKYHO OIIHO-
Ky WIH Ja)ke IpOCTYI0 HETOYHOCTb, TaKyl0 KaK KIIOYEBOE CIIOBO C ONEYATKOH, TO KOMITUIATOD
WM UHTEPIIPETATOp BBHIBEAET Ha 3KpaH coolbleHue o6 omudke ¢ ee onucanueM. [IpakTuuecku
m000H NporpaMMHBIH KOJA COAEPKHMT CHHTAKCHYeCKHe OMMOKM, KOTJa OH HalMcaH BIEpBbIE,
M03TOMY, KaK MpPaBHJIO, POrpaMMHUCT OyIeT TPaTHTh HEKOTOPOE BpeMs Ha MX HCIPaBIICHHE.
ITocne Toro kak Bce CHHTaKCHYECKHE OIMOKH H MPOCThIe HETOYHOCTH Habopa UCXOQHOTO KoJa
UCIIPaBIIEHbI, MpOrpaMMa MoOXeT OBITb CKOMIMJIMpPOBaHa W TPaHCIUpOBaHa B MpPOrpaMMmy
Ha MAalIMHHOM s3blke (IU0O0, B 3aBUCUMOCTH OT HUCMOJIB3yEMOTO sI3bIKa, UCIOJHEHA UHTEPIIpe-
TaTOpOM).

4. IlporecrnpoBaTth mporpammy. Korna nporpaMMHBIA KO HaXOOUTCS B UCIIOJHHMOi QopMe,
€ro TECTHPYIOT C LENbI0 ONpeleNIeHH KaKuX-TH0o Joruyeckux ommbok. Jlozuveckas owuo-
Ka — 3TO HETOYHOCTb, KOTOPas HE MEUIAET BBHIIIOJIMEHHUIO MPOrpaMMBbl, HO MPUBOIUT K TOMY,
YTO MpOrpaMMa BBIIAET HENpaBUIbHBIE pe3yibTaThl. (MaTeMaTH4eCKHe HETOYHOCTH SBIIAIOTCS
TUITUYHBIMH [IPUYUIIAMH JIOTHYECKHUX OIIHOOK.)

5. HcnpaBuTh Joruvyeckue omuéxu. Eciu nporpaMma MpUBOAMT K HEMPaBUIBHBIM pe3yJbTa-
TaM, MPOrPaMMHCT BBIMIOJIHAET 0MaaoKy KOJa — OTHICKHBAET B MIPOrpaMMe JIOTHYECKHE OLIHO-
KH U ucnpasnseT ux. uoraa Bo BpeMs 3TOro npouecca nporpaMMHUCT 00Mapy>KHBaeT, YTO OpH-
THHAIBHBIHA [IPOEKT NMPOrpaMMBl A0/DKEH ObITh M3MeHeH. Toraa paspa6oTka MporpaMMbl BHOBb
HAYMHAETCS W MPOAOJDKAETCS [0 TeX MOp, MMoKa BCe OMMOKH He OymayT oOHapy»KeHbl U ycTpa-
HEHBI.

Moapo6Hee 0 npouecce NPoeKTUPOBaHUA

IIpouecc npoekTHpoBaHMS MPOrPaMMBbl, BO3MOXKHO, ABIAETCA CaMOi Ba)kHOM YacTbio uMkia. IIpo-
€KT [IPOrpaMMBbl MOXKHO MpeACTaBHTh, KaK ¢pyuaaMeHT. Eciiv Bo3BeCTH IOM Ha IUIOXO MOCTaBJIEH-
HOM (YyHOaMeHTe, TO B KOHEYHOM CYETE€ MOXKHO OKa3aThCs B CHTYallMM, KOTAa MPUAETCS MOTpa-
TUTh YHMY BPEMEHH M YCUJIHMH, 4TOOBI ero ykpenuts! Tak M ¢ IporpaMMOii: €CJIM OHa CIPOEKTHPO-
BaHa IUI0X0, TO BaM NpHUAETCA MpoAenaTth 60b1yo paboTy, YTOOB €€ HCIPaBHTh.

[Ipouecc MpoeKTHpOBaHHs MPOrPaMMBI MOXKHO 0000ILMTE TaK:
1. IMoHATH 3ama4y, KOTOPYIO MPOrpaMMa JOJIKHA BHIITOTHHUTS.
2. OnpenenuTs WArk, KOTOPble HODKHBI OBITh MPOAENaHbI 1UI BHIMOJINEHUS 3aJa4H.

JlaBafiTe B3rnsaueM Ha KaKIbli U3 3THX LIaroB MOOJIHXKe.

MouaTtb 3agaady, KOTopyto nporpamMmmMma AOJXKHa BbINOMHUTbL

IIpexnae Bcero kpaiHe BaXKHO IMOHATH, YTO MMEHHO IporpaMma Ao/DkHa Aenars. Kak npasuio,
npodecCHOHANIBHBIA MPOrPpaMMHUCT JOCTHTaeT 3TOro MOHMMaHMA, paboTas HenocpeICTBEHHO
¢ KJIIMEHTOM — 3aKa3YMKOM MpoeKTa. MBI UCHOIb3yeM TepMHH "kiuerm” nias 0003HaYEeHUS 4eso-
BeKa, rPyNNbl MM OPraHU3aluH, KOTOPhIE MOPYYal0T BaM HAIMUCATh IporpaMMmy. 3TO MOXKET ObITh
KJIMEUT B TPAaJAULMOHHOM 3HA4YEHHH CJIOBA, T. €. KTO-TO, KTO IUIATHUT BaM ACHBIU 32 HAaNHUCaHUE
nporpamMmsel. Ho UM Takoke MOXeT ObITh Balll pyKOBOJUTENb WIH HAYAJIBUHMK OTAENA B Balled KOM-
nanud. HezaBucuMo ot Toro, KeM oH ABISETCS, KJIMEHT OyJeT OnmupaThcs Ha Ballly IPOrpaMMy MpH
BBINOJIMEHUH BaXKHOM 3aJa4H.

J1s Toro 4yroOBl MOHATH NMpeAHa3HaYEeHHE MPOrpaMMBbl, IPOrpaMMHUCT OOBIYHO OepeT y 3aKa3yHka
MHTEPBBIO: KIIMEHT OMMCBIBAET 3a7ayy, KOTOPYIO MPOrpaMma JOXKHA BBIIOJIHAT, @ MPOrPaMMHCT
3aiact BOLIPOCHI, 4T00b! PACKPBITH KaK MOXHO Ooublie 1ogpodHocieH o 3agaye. O6b1yHO TpebyeT-
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C4 €€ OIHO HHUTEPBBIO, [IOTOMY YTO BO BpEMA nepBoﬁ BCTPCYH KJIMEHTBI pE€AKO YIIOMHHAIOT BCE,
YTO OHH XOTAT, H Y NIPOrpaMMHUCTOB YaCTO BOZHHUKAIOT AOMNOJHHUTENBHBIE BOIIPOCHI.

[TporpaMMHCT u3ydaeT HHpOpMaLUIO, KOTopas Oblna cobpaHa OT KJIMEHTa BO BpeMs OOOHMX HH-
TEPBbIO, U CO3JA€T CMUCOK Pa3NHYHbIX TEXHHYECKUX TPEOOBAaHHH K NPOrpaMMHOMY 00€CTIEYEHHIO.
TexHnuueckoe mpebogaHue K npozpammHomy obecneyeHuio — 3TO MPOCTO OTAEIBHOE 3a/laHHE, KO-
TOpPOEe HEOOXOAMMO BBIMOJHHUTE /NS YAOBJIETBOPEHHS MoTpeOHOCTEH KineHTa. Kak ToNbKO KIHEHT
COTJIALIAETCSA, YTO CMHUCOK TEXHUYECKUX TPeOOBaHHUI MOJIOH, MPOrPaMMHUCT MOXKET NMEPEHTH K cie-
nyouen ¢asze.

COBET

Ecnu Bbl NpumeTe pelueHne cTaTb npodeccuoHanbHbiM pa3dpabotumkom MO, TO BaWMM KAWEHTOM
6yaeT noboii, KTo nopy4YaeT Bam NucaTb NPOrpaMMbl B pamkax Bawewn pabotel. OgHako, konb CKOpO Bbl
noka 4To ele SBNSeTeCh y4alWmUMCs, BalluM KNWEHTOM SiBNSieTCA Baw npenoaasatens! MoxHo yTBepx-
paTb NPaKTU4YEeCKW CO CTONPOUEHTHOW rapaHTueil, YTO Ha KaXAOM 3aHATWM NO NPOrpaMMUPOBaHWUIO,
koTopoe Bbl GyaeTe nocewath, Baw npenoaaBatens GyaeT crtaBuTb Nepea Bamu 3agaun. [ina Toro
4yTOGb!I Bala akapeMudeckasi ycneBaeMocTb Gbina Ha BbicoTe, NepBbIM AenoM ybeautech, YTO Bbl NO-
HUMaeTe TexHuuyeckue TpebGoBaHWSs CBOero npenopaBaTens K 3TMM 3afavam, M cTapawTecb nucaTtb
CBOW NPOrpaMMbl B COOTBETCTBAN C HUMM.

OnpeaenuTb Lwarm, Heo6xoauMble ANA BbINOMTHEHUA 3aAayun

[Tocne Toro kak Bbl pa3oOpaiuchk B 3afade, KOTOPYIO NporpamMMa OyA€T BBINOJIHATh, BAM HYXHO
pa3OuTh 3a7avy Ha cepuio waroB. HanpuMep, npeanonoxkumM, 4YTo KTO-TO BaC MPOCHT OOBACHHTS,
KaK BCKUMATHTH BOAY. DTy 3a/layy MOXKHO pa3OMTh Ha CEPHIO IIAroB CJIELYOLUM 00pa3oM:

1. Hanute HyXHBIH 00bEM BOBI B YalHHHK.
2. IlocTaBUTbH YaHHUK Ha IUTUTY.

3. Bxurouuts nuury.
4

. Cnemutp 3a BOJOH, Moka BoAa He HauHeT Oypnuth. Koraa ona 3a6ypiut, Boga 6yzer BCkuns-
YeHa.

OT0 mpuMep anzopumma, T. €. Habopa 4eTKo cPOpMyIHMPOBAHHBIX JIOTHUYECKHX LIAroB, KOTOpbIE
JOJKHBI OBITH TPO/ENaHbl 1S BHIMOJTHEHHA 3aa4H. OOpaTuTe BUMManHe, YTO B 3TOM aJIrOPHTME
mIaryd nocjieqoBaTenbHo ynopsagodeusl. Illar 1 nqomxkeH ObITh BBIMONHEH Mepel WAaroM 2 U T. A.
Ecnu 4yenoBek BHIMOJIHAET 3TH LIArH B TOYHOCTH, KaK OHH OMHUCaHbl, M B IPaBUJILHOM MOPAIKE, TO
OH CMOJXET YCHEUIHO BCKUMATHTD BOLY.

[TporpaMMHCT pa3OUBaeT 3aJa4yy, KOTOPYIO MPOrpaMMa J0JKHA BBINONHHTB, CXOKUM 00pa3zoM. OH
CO3/1a€T AIFOPUTM C MEPEYUCIIEHHEM BCEX JIOTHYECKUX IIAaroB, KOTOPBIE JOJDKUBI OBITh BBINOJIHE-
Hel. Hampumep, mpeamnonoxum, BaM MOPYYMJIM HAaMMcaTb IPOTrpaMMy, KOTOpas pacCUHTBIBAET
M MOKa3bIBaeT 3apaboTHYIO MUIATy A0 HAJIOTOBBIX U MPOYUX YAEPKAHUH 1)1 COTPYAHHKA C 1104aco-
BOH cTaBKO#H onnathl Tpyaa. Bot maru, kotopble Bbl Obl IPOAENANM:

1. Tlony4utb KOJIMYECTBO OTPAOOTAHHBIX YACOB.

2. [Nomy49uTh MOYACOBYIO CTaBKY OIJIAThI TPYAa.

3. YMHOXMTB YHCJIO OTpabOTaHHBIX YAaCOB Ha MOYACOBYIO CTAaBKy OMNAThl TPyAa.
4. Tloka3aTh pe3y/JbTaT BBIYUCIEHHUA, BHINIOJHEHHOTO Ha ware 3.

PasyMeeTcs, 3TOT aITOPUTM COBCEM HE TOTOB K TOMY, YTOOBI €r0 MOXKHO ObL10 HCIIONHUTH HAa KOM-
netotepe. lllaru, mepevucneHHble B 3TOM CHMCKE, CHayajla JOJDKHbBI ObITh NMepeBeleHbl B Mpo-



46

Mnasa 2. Beod, obpabomka u ebie00

rpaMMHBIi koa. J[ii DOCTHXEHHA 3TOM LENH MPOrpaMMHCTHI LIMPOKO NMPHUMEHSAIOT JBa HHCTPY-
MEHTa: [ICeBAOKO U OyI0K-cxeMbl. JlaBaiiTe B3rIsHEM Ha KaX/bli U3 HUX 6osee pa3BepHYTO.

NceBnokon

IMockonbKy HETOYHOCTH, T. €. CJIOBa C OMEYAaTKaMH H MPOMYILEHHbIE 3HAKH MPENHHAHUA, MOTYT
BBI3BIBATH CHUTAKCHYECKHE OIIHOKH, MPOrpaMMHCTHI JODKHBI OBITh BUMMATENIbHBI K TAKHM MeJ-
KHM JETaJIAM MpH HamUCcaHUH koja. ITo 3Toi npuyHHe, Mpekae YeM HanmMcaTh NporpamMy B pa6o-
4yeM Koje A3bIKa MPOrpaMMHPOBAHHUA, B YaCTHOCTH Ha Python, mporpaMMHCTBI CYHTAIOT MOJIE3HBIM
HaMUcaTh NporpaMMy B ICEBIOKOJE (T. €. C MPOIYCKOM HECYLIECTBEUHBIX MOAPOOHOCTEM).

CnoBo "nceBno" o3Hayaet "(QHKLUMA, MOAJENKA", MOITOMY MCEBJOKOJ — 3TO (GHKTHBHBIH KoA. DTO
HeOpMaNbHBIH A3BIK, KOTOPBIA HE HMEET KaKHX-THO0 CHHTAKCHYECKHX MpPaBHJI U HE MpeAHAa3Ha-
YeH ) KOMIHIIAIHH HIM HCTOIHEHUs. BMecTo aToro mis co3paHus Mojenei, WM MakeToB, Mpo-
rpaMm pa3paboTYHKH HCTONB3YIOT NceBJoKoA. [TockobKy NMPH HaMHMCaHHH MCEBJOKOAA MPOTrpaM-
MHCTaM He MPHXOAUTCSA GECIIOKOUTHCA O CHHTAaKCHYECKHX OLIMOKaX, OHM MOTYT CIIOKOHHO cocpe-
JIOTOYHTh BCE CBOE BHHMaHHE Ha MPOEKTHPOBaHHH mporpaMMsl. [locie Toro kak Ha ocHoBe
NCEBAOKOAA CO3/1aH OTBEYAIOIIHi TpeOOBaHHAM MPOEKT, MICEBIOKO MOXKET ObITH MepeBeIcH Hemo-
CpeacTBeHHO B pabouuii koa. BoT mpuMmep Toro, kak MOXHO HAlKCATh NICEBAOKO/ U IPOrpaMMbl
BBIYHCIIEHHS 3apIUIAaTE], KOTOPYIO MBI PACCMOTPENH panee:

BeecTn owpaéoTaHH.ue YacCel.
BBecTy nodyacoByo CTAaBKYy OILUIaTH Tpyna.

PaccunTaTe 3apaboTHy®H INATYy OO yHEpXaHysi, KakK Npou3BeNeHue OTPabOTaHHBIX YaCOB
M CTaBKM OIIATE TPYHA.

IlokazaTs 3apaboTHY IUIATY .

Kaxxaas HUCTPYKIHS B ICEBIOKO/E MPEACTABIAET ONEPALHIO, KOTOpas MOXKET OBbITh BHIMOJIMEHA Ha
s3bike Python. Hampumep, Python MoxeT npoyuTaTh BXoAuble JaHHBbIE, HaOHpaeMble Ha KiaBHa-
Type, BHIMOJHHTH MaTEMAaTHYECKHE PaCYETHI H NMOKAa3aTh COOOIIEHUS Ha dKpaHe.

bnok-cxembl

BoK-CXeMbl ABJIAIOTCA €llle OOHHM HHCTPYMEHTOM, KOTOpBIH MPOrpaMMHCTBI HCMONB3YIOT IUIS
NPOEKTHPOBaHHUs MporpamMM. Bnok-cxema — 3To Auarpamma, Kotopas rpaduyeckd uzobpaxaer
IIard, MMEKIIHe MeCTO B mporpamMme. biok-cxema 1 mporpaMMel pacyera 3apabOTHOH IUIaThI
npeacTaBleHa Ha pHC. 2.2.

OG6paTHTe BHUMaHHE, YTO B OJIOK-CXEMe HMEETCA TPH THIA CHMBOJIOB: OBAJIbI, MapauIeIorpaMMBl
H OPAMOYroNbHUKH. Kakablif U3 9THX CHMBOJIOB MpEJCTABIAET LIAr B MPOrpaMme, Kak OMHCaHO
naree.

4 OBajbl, KOTOpHIE MOSABIAIOTCA BBEPXY H BHH3Y OJIOK-CXEMBI, HA3bIBAIOTCA MeEPMUHANbHbIMU
cumsonamu. TepMHUHANBHBIA CHMBON Hauano oTMeYaeT HayalbHYIO TOYKY POrpaMMBbl, TEPMH-
HaJIbHBIA CUMBOJ KoHey — ee KOHEYHYIO TOUKY.

¢ [lapamnenorpaMMbl HCMONB3YIOTCH B KaYECTBE 6XOOHbIX U 8bIXOOHbIX cumeonog. Ouu obo3na-
YalOT IIard, B KOTOPBIX MPOrpaMMa CYHUTHIBAET AaHHbIE Ha BXOJE (T. €. BXOJHbIE JAHHBIC) HIIH
MOKa3bIBAa€T HTOTOBBIE AHHBIE Ha BHIXOJE (T. €. BLIXOAHBIE JaHHBIE).

¢ [IpsMOYroNbHUKH MCTONB3YIOTCS B KayecTBe obpabamuisarouyux cumeonos. OHH 0603Ha4yaoT
Iard, B KOTOPHIX MporpamMMa BHIMIONHAET HEKYI0 00paboTKy JaHHBIX, TAKyI0 KaK MaTeMaTH4e-
CKO€ BBIYHCIICHHE.
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( Havano )
Beectu
oTpaboTaHHble Yacb!

Bsectu nouacosyio
CTaBky onnatbl TpyAa

v

Paccuutatb 3apaboTHyio
nnary Ao yaepxaHui, kax
npow3seaeHue oTpaboTaHHbIX
4acoB W CTaBKW onnatbl Tpyaa

'

Moka3satb 3apaboTHyio
nnarty Ao yAepXaHwi

!

KoHey

PUC. 2.2. Bnok-cxeMa nporpaMmbl pacyeTa 3apaboTHoi nnatb

CHMBOJIBI COEIMHEHBI CTPENKAMH, KOTOPbIE NPECTABIAIOT "MOTOK'" BRIYHCIEHHH porpaMmel. [lns
TOro 4To0bl MPOMTH CHMBOJIBI B HaJUIEXKAILEM NOPAAKE, HY)KHO HayaTh C TEPMHHAJIBHOTO CHMBOJIA
Hauano v cnenoBats BAOMNB CTPENOK, HOKa HE Oy/leT AOCTUTHYT TEpMHHATBHBIA cHMBOJN Koney.

KoHTponbHas Touka

2.1. Kro sABnseTcs KIMEHTOM NporpaMMucra?
2.2. Yo Takoe TeXxHHYECKOE TpeOOBaHHE K MPOrpaMMHOMY obecrnieuennio?
2.3. Yro Takoe anropurMm?
24. Yro Takoe nceBaokoa?
2.5. UYro takoe 610k-cxema?
2.6. Urto 03HauaIOT IPHBEAECHHbIE HIXKE CUMBOJIBI OTOK-CXEMBI?
¢ Osan
* [lapannenorpamm.

¢ [IpsMOyrojabHHK.
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L KUIIOUEBBIE NNIOJIO)KEHHSA

BxoaHbie qaHHBIE — 3TO JaHHBIC, KOTOPLIC IMpOrpaMMa IMoJiy4ya€T Ha BXOIe€. l'Ipu MOJIY4€HHH
AJaHHBIX MporpamMMa 0OBIYHO HX o6pa6aT1>18aeT MyTEM BBINOJHCHHA Had HUMHU HEKOM onepauuu.
BeixoaHsie JAaHHBIC, HJIN HUTOTOBBIN pPe3yabpTaT Oone€paunuy, BBIBOAATCS U3 [IpOrpaMMBI.

KOMHBIOTCprIC NporpamMmel, Kak MnpaBujoO, BBIIIOJHAKOT l'lpHBCL[CHHbIﬁ HHXKC Tpexmarosuﬁ npo-
Lecc:

1. INoay4yuts BXOJHBIE AaHHBIE (BBECTH JaHHEIE).
2. BBINONHUTH HEKYIO 00pabOTKY BXOAHBIX JaHHBIX.
3. BslgaTh BHIXOAHBIE AaHHBIE (BBIBECTH JaHHBIE).

BxoxHble 1aHHBIE — 3TO JIt0Oble JaHHbIE, KOTOpBIE MPOrpaMma MONy4YaeT BO BPEMsl CBOETO BbI-
nonHeHus. OHON U3 TUNUYHBIX GOPM BXOIHBIX JAAHHBIX ABJAIOTCS JaHHBIC, BBOAUMBIE C K/IaBHa-
Typsl. [Tocie Toro Kkak BXOAHBIE JaHHBIE MOJYYEHbI, OOBIYHO OHH MOABEPraroTcs Hekoi o6pabdor-
K€, TaKOH KaK MaTeMaTH4eckoe BbluMcieHHe. MTorosbie pe3ynbTaThl 3T0H 00paboTkM OTHpaBis-
I0TCS U3 MIPOrpaMMBbl B Ka4€CTBE BBIXOJHBIX AAHHBIX.

Ha puc. 2.3 noka3saHs! ary B nporpaMMe pacyera 3apab0THOM MJaThbl, KOTOPYIO Mbl PAaCCMOTPENH
paHee. KonudecTBo oTpaboTaHHBIX YacOB M [104acOBas CTaBKa OMJIAThl TPYAa MEPENAlOTCS B Kaye-
CTBe BXOIHBIX AaHHBIX. [I[porpaMMa oOpabaTbiBaeT 3TH JaHHBIE MyTEM YMHOXXEHHS OTpabOTaHHBIX
4acoB Ha M0YACOBYIO CTaBKY OIUIATHl TpyAa. Pe3ynbTaThl pacyeToB BHIBOAATCSA B KAYECTBE BHIXOJ-
HBIX JaHHBIX.

Bxog Obpabotka Boixoa
OtpaboTanHble yacs! »

YMHOXUTb OTPaBoTaHHbIe Yachl 3apat
Ha NOYaCoBY!0 CTABKY * apaboTHas nnata
onnatbl Tpyaa A0 yAepXaHwi

Novacosas cTaska
onnarel Tpyaa

PUC. 2.3. Beopa, o6paboTka 1 BbIBOA NpOrpaMMbl pacyeTa 3apaboTHoin nnatb!

—
2.3

B 3Toii rnaBe Mal 060y£[HM OCHOBHBIC CHOCOGLI, KOTOPBIMH Bbl MOXETE BBOAUTD, 06p863TI>I§aTb
H BBIBOAHWTH JAHHBIC C MCIIOJIB30BAHUECM SA3bIKA Python‘

wd O OYEBBIE MOJIOKEMMS

OyHKUHS print HCHIONB3YETCS A BHIBOJA Ha 3KPaH BBIXOAHBIX JaHHBIX B porpamme Python.

@DyHkyus — 3TO (parMeHT 3apaHee HAMKMCAHHOTO KOJA, KOTOPbI BBHIMOJISAET HEKYIO OMNEPALHIO.
Python uMeeT MHOTOYHCIIEHHbIE BCTPOCHHbIE QYHKLUMH, KOTOPbIE BHINOIHAIOT pa3M4YHbIE ornepa-
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uun. Bo3MoxHO, camoli ¢yHIaMEHTaIbHON BCTPOEHHON (yHKUHEH sBiseTcsd QYyHKUHS MNedaTH
print, KOTOpass MOKa3bIBAaE€T BHIXOAHBIE JaHHbIE Ha JKpaHe. BOT npuMep MHCTPYKLMH, KOTOpas
HCMOJHAET QYHKUHIO print:

print ('llpuBer, mmp!"')

Ecnu HabpaTh 3Ty HHCTPYKUHMIO M HaxaTb KnaBuily <Enter> B MHTEpPaKTHBHOM pEXHME, TO Ha
9KpaH Oyzaer BeIBeeHO coobuieHue "[IpuBeT, Mup!". BoT npumep, KOTOpBIi NoKa3bIBaET, KaK ITO

JACIacTCA:

>>> print ('llpuBeT, Mmp!') [Enter
llpuBeT, Mup!

>>>

Korza nporpaMMHCTBI HCMIOJHAIOT QYHKLHIO, OHH TOBOPAT, 4TO 6bi3biéaiom PyHKUHIO. [IpH BbI30O-
B€ QYHKUMH print HaOHpaeTcs CIOBO print, a 3aTeM mapa Kpyriablx cko6ok. BHYTpH kpyribix
ckobok Habupaercs apeymenm, T. €. JaHHBIE, KOTOpbIE TpeOyeTcs BBHIBECTH HA dkpaH. B mpeabiny-
LLEM NPUMEpPE apryMEHTOM SBJISETCS 'Npuser, mp!'. OTMETHM, YTO BO BPEMs HCMOJHEHHS ITOM
MHCTPYKUHH CHMBOJIbI KaBblu€K HE BbIBOAATCA. CHMBOJIbI KaBbIY€K MPOCTO 33Jal0T HAYaJlo H KO-
HELl TEKCTa, KOTOPbIil Bbl XOTHTE NMOKa3aTb.

[IpeanonoxuM, 4To Balll MpenoaaBaTeb NOPy4YaeT BaM HanMcaTh NPOrpaMMy, KOTopas BBIBOAUT
Ha MOHMTOpPEe MMs U aapec. B nporpamme 2.1 npeacTaBieH KOA C HTOTOBBIM Pe3yJIbTaTOM, KOTO-
pblif OHa MPOM3BENET NMPHU €€ BbINOJIHEHUH. (B KHUre HOMepa CTpPOK, KOTOpbIE MOABIAIOTCA B pac-
neyarke MporpamMMbl, He SBJAIOTCA 4YacTbhio nporpamMMel. HoMepa cTpok Hcrnons3yloTcs B Xofe
H3JI0XKEHHS, YTOOBI CChIIATBCA HA YACTH MPOrpaMMBbl.)

Mporpamma 2.1 J (output.py)
1 print ('Kemt OcTeH')

2 print ('123 oyn Cepkn lpans')

3 print ('SwBumnb, CeBepHas KaponmHa 28899')

BbiBOoA nporpamMmbl
KentTr OcTeH
123 dyn Cepkn lpame

Swewie, CepepHasa KapommHa 28899

Ba)kHO MOHATH, YTO HHCTPYKLUHH B 3TOH MPOrpaMMe UCMOJIHAIOTCS B TOM MOPSIKE, B KOTOPOM OHH
NOSABJAIOTCA B pOrpamme cBepxy BHHU3. [IpH BbIMOJHEHHH 3TOH NporpaMMsbl HCMOIHUTCS NepBas
MHCTPYKLHS, BCJIEA 32 HEHl BTOpast HHCTPYKLMUS U 3aTEM TPEThA.

CTpOKOBbIe AadHHbIEe U CTPOKOBbLIE NUTepanbI

IIporpaMmb! noutH Becerga paboTaloT ¢ JaHHBIMH Kakoro-to Tuna. Hanpumep, nporpamma 2.1 uc-
MOJIb3y€eT TPHU NPHUBEACHHBIE MOPUUH JAaHHbIX:

'Kenr Ocren'’

'123 dyn Cepkn Hpans'

'SwBmnb, CeBepHas KapommHa 28899

OTH NOPLMH AaHHBIX MPECTABIAIOT cOO0H LENOYKH CUMBOJIOB. B TepMHHax nporpaMMHpOBaHHsA
LIEMOYKa CMMBOJIOB, KOTOpas MCMOJb3YeTCS B Ka4eCTBE JAHUbIX, Ha3bIBAETCA CUMBONbHOU NOCAe-
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0osamenbHOCMbIO, U CMPOKOBbIM 3HAYeHUeM, WIH TPOCTO cmpokou. Korna cuMBoabHas nocne-
JIOBAaTENbHOCTh MOSBIAETCS B paboueM KoJe MporpamMmbl, OHa Ha3bIBAa€TCA CMPOKOBbIM Tumepa-
aom. B mporpaMMHOM Kkoje Python cTpokoBrle nuTepanbl JOMDKHBI OBITH 3aK/IOYEHBI B 3HAKH
KaBbIueK. Kak oTMedanoch paHee, 3HaKH KaBbIY€K [POCTO OTMEYAIOT, Ile CTPOKOBbIE JaHHBIE
HaYMHAKTCA U 3aKaHYMBAIKOTCS.

B Python MOXHO 3aKk/i04aTh CTPOKOBBIE JMTEpabl B OJMHAPHBIE KaBbIYKH (') 1MOO ABOHHbIE
kaBBIYKH ("). CTpOKOBBIE JHTEpaNkl B mporpammMe 2.1 3aKiio4eHbl B OAHHAPHbBIE KaBbIYKH, HO 3TOT
NpOrpaMMHBI KO MOXHO HamucaTh TakK )K€, KaK MOKa3aHo B mporpamme 2.2.

Mporpamma 2.2 J (double_quotes.py)

1 print ("Kent Octen")
2 print("123 oyn Cepkn Jpans")
3 print ("SwBune, CeBepHas KapoymHa 28899")

| BeiBog nporpammb!

| Kemr Ocren
| 123 ¢yn Cepkn [paiis

| SuBune, CesepHas Kapomuxa 28899

Ecnu Tpebyercs, 4TOObl CTPOKOBBIM JHMTEpan COAEpXKal OJMHApHYIO KaBbIuKy (amocTpod), To
MOXHO 3aKJIIOYHTh CTPOKOBBIN JIMTEpas B JBOHMHBIE KaBblukH. Hanmpumep, nporpamMa 2.3 pacneya-
THIBA€T JBE CTPOKH, KOTOPBIE COAEPXKAT alOCTPOHI.

Mporpamma 2.3 (apostrophe.py)

1 print ("U3 Bcex pacckaz3or O'I'enpu")

2 print ("MHe OGosblle HpaBUTCA 'Boxab KpacHOkoxmx'.")

BbiBoA nporpaMmbi

3 Bcex pacckaszor O'I'eHpu

MHe GoJble HpaBMTCA 'BOXIb KPacHOKOXMX'.

AHaNOrMYHBIM 06pa3oM CTPOKOBHIH JIUTEPAs, B KOTOPOM BHYTPH COIEPXKATCA JBOMHBIC KaBbIYKH,
MOXHO 3aKJIIOYHTH B OIMHApPHbIE KaBbIUKH (MporpaMMa 2.4).

MNporpamma 2.4 (display_quote.py)

1 print ('IOoMmawHee 3amaHue Ha 3aBTpa - npoumrarhs "Tamyera”.')

BoiBoa nporpaMmmbli

JoManHee 3amaHMe Ha 3apTpa - npoumrare "Tamnera".

Python no3BoJsieT 3aki04aTh CTPOKOBBIE JIHTEPAbl B TPOHHbIE KaBBIYKH (""" 1n60 ' ' '). CTpoKH,

KOTOPBIC 3aKJIKOYCHBI B ’I‘pOﬁHblC KaBbIYKH, BHYTPH MOI'YT COACPXKaTb OJHUHAPHBIE H JIBOHHEBIE Ka-
BBIYKH.

print ("""BmecTo pacckazoB O'T'eHpu ceromHs 3armMmychkb "Tammerom"."™"")

3Ta HHCTPYKUHUS HanevyaTaer

BMmecTo pacckazoB O'TeHpu ceromHs sarmychb "Tamnerom".
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Tpoﬁm,le KaBbIYKH HCIOJB3YIOTCA IJId 3aKJIHOYEHHUS MHOIOCTPOYHBIX CTPOKOBBIX NAWHBIX, IJIA
KOTOpPbIX OONUHAPHBIC U IIBOﬁHBIC KaBbIYKH HE MOT'YT IIPUMEHATBHCA. Bot pUuMeEp:

print ("""OmuH

IBa

Tlel " )

OTa HHCTPYKLUsA HalevyaTaer:

OouH
IBa
Tpu

KoquoanaﬂToqxa

2.7. HamnumuMre HHCTPYKLHMIO, KOTOpas MOKa3bIBAET BalUE HUMS.
2.8. Hanuumure HHCTPYKUMIO, KOTOpas OKA3bIBAET NPUBEIECHHbIH HHXKE TEKCT:

Python - nyuwe Bcex!

2.9. Hanumre HHCTPYKLHIO, KOTOPas MOKA3bIBAET MPUBEICHHBIH HIXKE TEKCT:

Kowka ckazana "msay".

e
2.4

.-q____-lCHH)qEBhJEIH)H(DKElﬂlﬂ
KoMMeHTapun — 3T0 onucartenbHble TOSICHEHHUS, KOTOpbIE JOKYMEHTHPYIOT CTPOKH MpOrpaM-
MBI HJIH ee pa3fensl. KoMMeHTapuM sBIAIOTCS 4acThlo NpOrpaMMbl, HO HHTepnpeTaTop Python
ux urHopupyer. OHH NpeaHa3Ha4YeHb! I JH0JeH, KOTOpble, BO3MOXHO, Oy1yT YUTaTh HCXO.-
HbIH KOI.

Kommenmapuu — 3TO KOpPOTKHE NpPHUMEYaHHUs, KOTOPBHIE pa3MELIAlOTCs B Pa3HBIX YacTAX Ipo-
rpamMMbl H OOBSACHSIOT, KaK 3TH YacTH NporpaMmbl paboraior. HecMoTpst Ha TO, 4TO KOMMEHTapHH
SIBJIIIOTCA KPUTHUYECKH Ba)KHOH 4YacThi0 MporpaMmel, uHTEpnperatop Python ux urHopupyer.
KomMeHTapuu anpecoBaHbl 1I000My YeJIOBEKY, KOTOPBIM OyAeT 4MTaTh NpOrpaMMHBIA KO, U HE
NpeIHa3HauYeHbI A1 KOMIBIOTEpa.

B Python koMMeHTapuit HaunHaeTcs ¢ cuMBoia pelleTkd #. Koraa unrepnperatop Python Buaur
CHUMBOJI #, OH UTHOPUPYET BCE, YTO HAXOAUTCS MEXAY 3THM CHUMBOJIOM H KOHLIOM CTPOKH KOZa.
Hanpumep, B3rasHuTe Ha nporpammy 2.5. CTpoku kona 1 ¥ 2 — KOMMEHTapHH, KOTOpble 0ObsiC-
HSAIOT LEJb POTPaMMBI.

MNporpamma 2.5 (comment1.py)

1 # 3Ta nporpaMMa IOKas3LIBAET

2 # VO m anpec uUeslOBEKa.

3 print ('Kenr OcreHn')

4 print('123 oyn Cepkn [JpamB')

5 print ('SuBune, CeBepHas KaposimHa 28899')
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| BeiBog nporpamMmbi

| Keitr OcTeH
[ 123 dyn Cepwxu [pans
| BwBune, CeBepHas Kapommuua 28899

B cBOeM ko€ MpOorpaMMHCTBI Yallle BCErO HCMOJIB3YIOT KOHLEBbIE KOMMEHTapUH. Konyesou kom-
MeHmaputi — 3TO0 KOMMEHTapHii, KOTOPBIH MOABIAETCA B KOHUE CTPOKH koaa. OH 0ObIYHO 00BsC-
HSET MHCTPYKILHMIO, KOTOpasi PacrojioXKeHa B 3TOH cTpoke. B nmporpamme 2.6 mpuBeaeH mpumep,
B KOTOPOM KaXJas CTpOKa KOAa 3aKaHYMBaeTCs KOMMEHUTapHEeM, KpPaTKO OOBACHAIOLIMM, YTO 3Ta
CTpOKa KOJ/ia [ieNaer.

Mporpamma 2.6 (comment2. py)

1 print ('Kemnr OcTeH') # lokazaTh MNOJHOE UMS.
2 print('123 oyn Cepkn [pais') # MokaszsaTe agpec MNPOXMBAHUA.
3 print ('Swemnb, CeBepHas KapommhHa 28899') # Illoka3aTh ropod M MHOEKC.

| BbiBOA NpOrpamMmbl

Keitr OcTeH
| 123 ¢yn Cepxn [Opaie
Sweune, CesepHasa Kapommua 28899

Kak HayHHalOIKA NPOrpaMMHCT, Bbl, BO3MOXXHO, OyleTe MPOTUBHTBCA HIEE LUEAPO HAMOIHATH
BallIM MPOTrpaMMbl KOMMEHTapUsAMH. B KOHLIE KOHLIOB, MOXET MOKa3aTbCs 6onee MpoayKTHBHBIM
NKcaTh JIMIIb MPOrPaAMMHBIA KO, KOTOPBIH Aenaer 4To-To paktHyecku! Mexay TeM, Kkpaiue Bax-
HO TPaTHTh AOMOJHUTEIbHOE BpeMs Ha HanMcaHWe KOMMeHTapHeB. OWM MOYTH HaBEpHSKA CIKO-
HOMSAT BpeMs BaM W JpyruM B OynyuieM, Koraa norpebyercss BUAOM3MEHHTb HIIM OTIAaHMTh MpO-
rpamMy. Bosnblune U cl0)KHBIE NPOrpaMMbl MPAKTUYECKH HEBO3MOXHO MPOYUTATh U MOHATH, €CIIH
OHH JOJDKHBIM 00pa3oM He ObUIH 3aJOKYMEHTHPOBAHBI.

L |
2.5

= KIOYEBBIE NOJIOKEHHS
HCpCMCHHaﬂ — 3TO HUMHA, KOTOpOC ﬂpelICTaBIlﬂCT 3HAYCHHC, xpausn.ueecx B OﬂepaTIdBHOﬁ nams-
TH KOMl'lBlOTCpa.

[TporpamMMbl OOBIYHO XPAHAT JaHHbIE B ONEPATHBHOH NMaMATH KOMIBIOTEPA U BHIMONHAIOT ONepa-
MU C 3THMH AaHHbIMH. HaHpuMep, pacCMOTPHM THNHYHBIA OMBIT COBEPIICHHS MOKYMOK B OH-
NaiiH-Mara3suHe: Bbl MPOCMaTpHBaeTe BeO-CalT U 100aBnseTe B KOP3UHY TOBaphl, KOTOPBIE XOTHTE
npuobpectu. [1o Mepe Toro kak Bbl 100aBnseTe TOBAphI, JaHHBIE 00 ITHX TOBApaX COXPaHAIOTCA
B MaMsATH. 3aTeM, KOra Bbl Ha)KUMaeTe KHONKY 0OPMIIEHHS 3aKa3a, BBINMOJHAIOIAACS Ha KOMIb-
1oTepe BeO-caiiTa mporpaMMa BHIYMCIISET CTOMMOCTb BCEX TOBApOB, KOTOpPbIE HAXOMATCA B BaLleH
KOp3HMHE, C Y4€TOM CTOUMOCTH JOCTaBKH H HTOTOBOH CyMMBI Bcex cO0poB. [1pH BBIMOIHEHHH 3THX
pacyeToB MPOrpaMMa COXpaHAET MOTy4YEHHbIE Pe3y IbTaThl B TaMATH KOMITbIOTEPA.

Hns Toro 4yroObl 0Opalarbcs K AaHHBIM, KOTOPbIE€ XPAaHATCS B MAaMsTH, U YIPaBISATb UMH, MpO-
rpaMMBbl HCHOJB3YIOT NepeMeHHble. [lepemenHas — 3TO UMs, KOTOpOE MPEICTABIAET 3HAYCHHE
B MaMATH KoMnbloTepa. Hampumep, B mporpamMMe, BBHIYMCISIOILEH HAIOr ¢ MpoJaXk Ha npHoOpe-
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TaeMble TOBaphl, AJIs MPEACTABIECHHS 3TOr0 3HAYEHHUS B MAMATH MOXET MCIO/Ib30BAaThCA UM Nepe-
MEHHO# tax (Hamor). Torma kak B mporpamme, KOTopas BBIYMCISET PAacCTOSHHE MEXIY ABYMs
ropoAaMH, AJIs NPeICTaBICHUs ITOrO 3HAUCHUS B MAMATH MOXKET HUCNOJb30BATHCS UMs MEPEMEH-
HOM distance (paccTosiHue). Korna nepeMeHHasi NpeacTaBiseT 3Ha4eHHE B NAMATH KOMIBIOTEPA,
MBI TOBOPHM, YTO NIEPEMEHHAs CCblIaemcs Ha 3TO 3HAUCHHE.

Co3pnaHue nepeMeHHbIX MHCTPYKLUMEN NpucBanBaHusA

Hucempyxyus npuceausanus UCTIONb3YETCS A1 CO34aHHs NIEPEMEHHOM, KoTopasi OyAeT cChlnaThCs
Ha MOPIUMIO AaHHBIX. BOT NpyMep HHCTPYKIMU NPHUCBAUBAHHS:

age = 25

IMocne ucnonHeHUs 3TOM MHCTPYKIMHU OYyAET Co3[aHa NEpEeMEHHasi C IMEHEM age (BO3pacT), U OHa
OyZeT cchlUIaThCs Ha 3HaueHHE 25. DTOT NMPHHLMIN MOKa3aH Ha pHc. 2.4: 3[eCh YUCIIO 25 clieayer
paccMaTpUBaTh KakK 3Ha4YEHHE, KOTOPOE XPAHUTCS TAE-TO B ONEPATUBHOW MaMATH KOMIBIOTEPA.
Crpenka, KOTOpas HarpaBjieHa OT HMEHH age B CTOPOHY 3HA4Y€HHs 25, TOBOPHT, UTO UMS age CCHI-
NaeTcs Ha 3TO 3Ha4eHHUe.

age —» 25

PUC. 2.4. NepemeHHasn age ccbinaeTcs Ha 3HadYeHune 25

WHCcTpyKuMs NprcBauBaHHs 3alMCHIBAETCS B MPUBEICHHOM HIOKE 001eM ¢popMare:.

[EpEMEHHAasT = BRPAXEHME

3Hak "paBHO" (=) Ha3bIBaeTCs onepamopom npuceausanus. B naHHoM opMate nepemerras — 3T0
UMS IEPEMEHHOM, a Brpaxere — 3Ha4eHHUE JIMOO J100as MOPLKUs MPOrPaMMHOTO KoJa, KOTopas B
pe3ynbTaTte gaet 3HaueHue. Ilociie MCMOMHEHUs] MHCTPYKUMH NPUCBAaUBaHHUs NEpEeMEHHasi, 3a1aH-
Hasi clieBa OT oIepaTopa =, OyJeT CChlIaThcs Ha 3HaYeHHE, 3aJaHHOE CIpaBa OT ornepaTopa =.

s Toro 4ToOBI NO3KCNIEPUMEHTHPOBATE C MEPEMEHHBIMU, MOXKHO HaOpaTh HHCTPYKLUMH NPUCBaU-
BaHHUsl B MHTEPAKTUBHOM PEXHMe, KaK NMOKa3aHO HUXKE:

>>> width = 10 [Enter]

>>> length = 5 [Enter|
>>>

INepBast MHCTPYKLHUS CO3AAET MEPEMEHHYIO C UMEHEM width (LUMPHHA) U NPUCBAMBAaET €d 3Haue-
Hue 10. Bropass HHCTPYKIHMS CO3[aeT NEPEMEHHYI0 C HMEHEM length (IVIMHA) M NPHUCBAMBAET €H
3HaueHue 5. Jlanee, KaK MOKa3aHO HHXKE, MOXKHO NMPUMEHUTh QYHKLMIO print Ui OTOOpaXKeHHUs
3Ha4Y€HHUH, Ha KOTOPBIE 3TH NIEPEMEHHbBIE CCBIIAIOTCS:

>>> print (width) [Enter]

10

>>> print (length) [Enter]
5

>>>

Bo Bpems nepenaun B QyHKUHUIO print NEPEMEHHON B Ka4eCTBE apryMeHTa He CIIeyeT 3aK/IIYaTh
MM IEPEMEHHOMN B KaBBIYKH. J[71s1 TOro 4T00Bl MPOAEMOHCTPHUPOBAThH IPHYUHY, B3TJISHUTE Ha MpU-
BEJICHHBIN HH)KE UHTEPAaKTUBHBIN CEaHC:
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>>> print ('width")

width

>>> print (width)
10

>>>

B nepBoii MHCTpYKUHH B Ka4yecTBe apryMeuTa (yHKUMH print MepeJaHo 'width', U QyHKuus
pacneyaraia CTPOKOBBIif nuTepan width. Bo Bropoif MHCTpYKUMH B KauecTBe apryMeHTa QYHKUHH
print mepegaHo width (06e3 kaBbl4eKk), U (QyHKUHMS MOKa3ana 3Ha4YeHHe, Ma KOTOPOE CChLIaeTcs
nepeMeHuas width.

B MHCTpYKUMH NpHCBaWBaHHs NepeMenHa, Moyyalolas NpucBauBaeMoe 3nadyeHue, 10/KNa CTo-
ATh C JIEBOi CTOPOHBI OT onepatopa =. Kak nokasaHo B npUBeJEHHOM HH)X€ MHTEPAaKTHBHOM CeaH-
ce, eC/IM eMHHLIA A3BIKA C JIEBOH CTOPOHBI OT OMEpaTopa = He ABNAETCA MEPEMEHHOI, TO MPOU30ii-
JIeT ommoKa':

>>> 25 = age |Enter

SyntaxError: can't assign to literal
>>>

B nmporpamme 2.7 nemoHcTpHpyetcsa nepeMeHHas. CTpoka 2 co3JaeT MEPEMEHHYIO C MMEHEM room
(koMHaTa) H npucBauBaeT eif 3HaueHue 503. MHCTpyKUMHU B CTpokax 3 H 4 BBIBOIAT COOOLIEHHE.
OO6paTHTe BHHMaHHe, YTO CTPOKA 4 BBIBOJMT 3Ha4€HHE, HA KOTOPOE CChUIAETCS NMEPEMEHHAs room.

Mporpamma 2.7 ‘ (variable_demo.py)

1 # 3Ta nporpamMMa OEMOHCTPUPYET MNEPEMEHHYO.
2 room = 503
3 print ('Sl HaxoxXyCb B KOMHATe Homep')

4 print (room)

| BeiBoa nporpaMmmbi

A HaXoXyCcek B KOMHaTe HOMep
503

B nporpamme 2.8 npuBeneH npumep Koaa, B KOTOPOM HCIMOJB3YIOTCS ABE nepeMeHHble. CTpoka 2
CO3/aeT NepeMEHHYIO C HMEHEM top_speed (MpefieNIbHas CKOPOCTh), NpHCBaKBas e 3HaueHue 160.
Ctpoka 3 co3gaer nepeMeHHyI0 C MMEHEM distance (paccTosiHHMe), MpuUcBaKBas ee 3nayenue 300
(puc. 2.5).

Mporpamma 2.8 ’ (variable_demo2.py)

1 # CosmaTe OBe nepeMeHHule: top speed m distance.
2 top_speed = 160

3 distance = 300

4

' B npumMepe BBIBOUTCA CHCTEMHOE COOBIIEHHE 06 oMbKe, KOTOPOE MEPEBOAMTCA KAK CUHMAKCUMECKAA OUUBKA: Henb3A
npuceoums 3Havenue numepany. — Ilpum. nep.
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5 # NokasaTb 3HaueHMusl, Ha KOTOpPHIE CCHUIAIOTCH MNEPEMEHHEE .
6 print ('llpenenbHass CKOPOCTL coOCTaBiuseT')

7 print (top_speed)

8 print ('llpoltmeHHOe paccTosiHue cocraensert')

9 print (distance)

BriBog nporpammel

| [lpeneneHaAa CKOPOCTE COCTAaBIAET
160

[lpoMineHHOe pacCcTOsHME COCTAaBJAEeT

300

top_speed —» 160

distance ——» 300

PUC. 2.5. ise nepemeHHble

NPEAYNPEXAEHME

MNepeMeHHyl0 Henb3si UCNONbL30BaThb, Noka el He GyaeT NPUCBOEHO 3Havenne. Ecnu nonbiTaThbes
BbINOMHNTL ONEPALMIO C NEPEMEHHON, HanpuMmep HanevataTb ee, A0 TOro, kak e GyaeT NPMCBOEHO
3HaueHue, To NpousonaeT owmnbka.

MHorpa ownbka mMoxeT GbiTb Bbi3aBaHa NPOCTOW onevaTkon npu Habope. OQHUM U3 TakMX NpUMepoB
ABNAETCA UMS NEPEMEHHON C ONEeYaTKOW:

temperature = 74.5 # Co3pmaTe NepeMeHHYK

print (tempereture) # OumOka! }MMs nepeMeHHOM C onedaTKon

B aTtom chparmeHTe koAa nepeMeHHas temperature (TemnepaTypa) co3aaeTcsi UHCTPyKUMEen Npuceamn-
8aHus. OQHaKO B MHCTPYKUUW print UMSi NEPEMEHHON HanucaHo NO-ApYroMmy, 4TO Bbl30BeT owwubky.

Elwe ogHUM NpUMEPOM SIBNSIETCS HeeaMHOOOpasHoe WCNoNb3oBaHWE NPONUCHBIX W CTPOMHbIX Gyks
B UMEHU nepeMeHHON. BoT npumep:

temperature = 74.5 # Co3maTe NepeMeHHYI
print (Temperature) # Ouwmbka! He emmHooGpa3HOe mNpMMeHeEHMe perucTpa

B 3TOM NpuMepe nepemeHHas temperature (Bce GyKBbl B HWKHEM PErucTpe) CO3AaeTCs MHCTPYKUUEN
npucBauBaHnsi. B WHCTPYKUMM print MMS Temperature HanucaHo c Gykeoi T B BEpXHEM perucrpe.
370 BbLI30BET OWMGKY, NOTOMY UTO B Python UMeHa NepeMeHHbIX YyecmeumerisHbl K peaucmpy CUMBO-
NoB (PerncTporyBCTBUTENbHI).

I'IpaBuna MMEeHOBaAHUA NepeMeHHbIX

Xots pa3pe€uia€Tcsa NpHAYMbIBATh NIEPEMEHHBIM CBOH HMEHA, Heo0XxoaHMO cobroaaTh MNpaBHJa.

¢ B kayecTBe WMEHH MNEpeMEHHOH HeNb3s MCIMOJb30BaTh OJHO M3 KIIO4YEBBIX cioB Python
(cM. Tabn. 1.2 ¢ nepeyHeM KJIHOYEBBIX CJIOB).

¢ lms nepeMeHHOH He MOXXET coaepXaTh npobensl.
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¢ IlepBblii cuMBON J0KeH ObITH OQHON M3 OYKB OT a 110 Z, OT A 10 Z 1160 CUMBOJIOM MOAYEPKH-
BaHuA' ().

¢ Ilocne mepBOro cCMMBOJIa MOXKHO MCIOJIL30BaTh OYKBbBI OT @ 10 Z WK OT A 10 Z, undpst ot 0
10 9 160 CUMBONBI MOAYEPKHUBAHHA.

¢ CHMBOJIBI BEPXHET0 W HHXKHEro PEerHCTPOB pa3iMyaloTCsa. DTO O3HAYaeT, YTO UM MepeMEHHOM
ItemsOrdered (3aka3aHOTOBapoOB) He ABNAETCA TEM XK€, 4TO U itemsordered (3aKa3aHOTOBa-
poB).

B nononHeHue K cOOMIOAEHHIO STHX NMPAaBUJ TAK)XKE BCErAa CIEAYET BHIOMPAaTh MMEHA MEPEMEHHBIX,

KOTOpbi€ JAIOT MPEACTaBIEHHE O TOM, AJs YEro OHM Mcmonb3yloTcs. HanpuMep, nepemenHas s

TeMIepaTypbl MOXET UMETh UMA temperature, a IEPEMEHHYIO AN CKOPOCTH aBTOMOOHIIS MOXHO

Ha3BaTh speed. Y Bac MOXET BO3HHKHYTb )K€JTaHHE [aBaTh MEPEMEHHbIM UMEHA, THNA x H b2, HO

TaKHe UMEHa He JAIOT K04 K MOHUMAHHIO TOTO0, 11 Yero nepeMeHHas rnpeiHa3HavyeHa.

[Tockonbky MMs MepeMeHHOH AOMKHO OTpaXkaTh €€ Ha3HaueHHe, MPOrpaMMMCThI YacTO OKa3biBa-
I0TCA B CHTyallMH, KOrAa UM MPUXOAUTCA CO3[1aBaTb HMEHA M3 HECKOIbKUX cioB. Hampumep, mo-
CMOTpHTE Ha MIpUBEJECHHbIE HH)XKE HMEHA NEPEMEHHbIX:

grosspay

payrate

hotdogssoldtoday

K coxanenuio, 3TH MMeHa ¢ TPYAOM YAaeTcs MpOYECTb, MOTOMY YTO CJIOBAa B HHX HE OTAEJEHBI.
IMockonbKy B MMEHaX MMEPEMEHHBIX HENb3s UCIOJIb30BaTh MPo6enbl, HY)KHO HalTH IPYroi crnocod
OTAEIATh CJI0BAa B MHOTOCJIOBHOM HMEHH MEPEMEHHOMN H JenaTh ero 6onee ynobounTaeMbiM AJs
4eI0BE4ECKOro riasa.

OnuH U3 cnoco60B — HCMONAb30BaTh CHMBOJI MOAYEPKHBaHHA BMecTO nmpobena. Hanpumep, npu-
BEJICHHbIE HH)KE HMEHA NEPEMEHHBIX YHTAIOTCA MPOLLE, YEM MOKA3aHHbIE paHee:

gross_pay
pay_rate
hot_dogs_sold today

3TOT CTHIb UMEHOBAHHA MEPEMEHHbIX MOMYNAPEH CPeAH NMpPOrpaMMHUCTOB Ha Python u sBnsercs
CTHJIEM, KOTOpbIH MbI OyleM HCMonb30BaTh B 3TOW KHUre. [lpaBaa, ectb M Apyrue CTHIM, TaKue
KaKk copbameiiCmunby HanMcaHUs MMeEH nepeMeHHbIX. FIMeHa mepeMeHHbIX B ropb6aTtoM cruie
3aMMCBIBAIOTCS TaK:

4 uMs nepeMeHHON HauHHaeTcs ¢ OyKB B HHXKHEM PETUCTpE;
4 nepBbiit CHMBOJ BTOPOTO M MOCJEAYIOLIMX CJIOB 3aMMCHIBAETCA B BEDXHEM PETHCTPE.
Hanpumep, npuBeeHHbIe HH)KE UMEHA NepeMEHHBIX HalUCaHbl B ropbaToM CTHIIE:

grossPay
payRate
hotDogsSoldToday

NPUMEYAHUE

3TOT CTUNL UMEHOBaHUSA nepeMeHHbIX HasblBaeTca l'0p68TblM, NOTOMY 4TO GYKBI:I BepxHero perucrpa
BumeHMHanOMMHamTroprlaep6nwna.

' MeHa, WIH HICHTHOUKATOPEI, MEPEMEHHBIX H COGCTBEHHBIX (QYHKUMIA MOryT MMeTh KMpHJLTHYecKUe GykBbl. Tak, 10-
MyCTUMBIMH OyIYT UMS NIEPEMEHHON UMPVHA WIH BEMUCITMTE _utowans. — lIpuv. nep.
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B 1a61n. 2.1 nepeyrucneHo HECKONBbKO MPHMEPOB HMEH MEPEMEHHBIX U MOKAa3aHO, KaKHE U3 HUX J0-
nyctumsl B Python u kakue Her.

Ta6nuua 2.1. Mpumepbl UMEH NepeMeHHbiX

WUmn nepemennon | flonycrumoe unu neponycrumoe

units per day HonycTtmoe

dayOfWeek HonycTtumoe

3dGraph Henonyctumoe. UMeHa nepeMeHHBIX He MOT'YT HaYHHATbCA ¢ UMPbI

Junel997 HonyctMoe

Mixture#3 Henonyctumoe. B nMeHax nepeMeHHBIX MOTYT HCOJIb30BAThCA TOJIbKO OyKBbI, UHPPbI
WIH CHMBOJIbI NOQYE€PKUBAHUA

BbiBOA MHOro4YMCneHHbIX 3Ha4YeHUn
npu nomouwun PpyHKuum print

Ecnu Bbl oOpatuTech k nporpaMme 2.7, TO YBHIMTE, YTO B CTPOKax KoJa 3 U 4 Mbl HCMO/Ib30BAJIN
NpHBEACHHbIE IB€ HHCTPYKLIHH:

print ('S HaxoxyCb B KOMHaTe Homep')
print (room)

Mbl BbI3BIBaIM QYHKUHMIO print JBaXKAbl, OTOMY YTO HaM HY>XXHO ObLJIO BBIBECTH [BE MOPLUHH
naHHbIX. CTpoka 3 BBIBOAMT CTPOKOBBIH JIMTEpANl 'Sl HaxoxyCb B KOMHaTe Homep', CTpoOKa 4
BBIBOJHUT 3HA4YEHHE, Ha KOTOPOE CCHUIAETCS MEPEMEHHAs room.

OnHako 3Ty OporpaMMy MOXHO YNPOCTHTB, MOTOMY 4To Python no3BosiseT BHIBOAHTH MHOTOYHC-
JICHHBbIE 3HAYEHHS OMHHM BHI30BOM (PYHKUMH print. MBI MPOCTO MOKHBI OTIENUTb 3HAYEHHS
3aMAThIMM, KaK N0Ka3aHOo B nporpamme 2.9.

Mporpamma 2.9 (variable_demo3.py)

1 # 3Ta nporpamMMa OEMOHCTPUPYET MEPEMEHHY.
2 room = 503

3 print ('S Haxoxych B KOMHaTe Homep', room)

BbiBog nporpammsi

A Haxoxycs B KOMHaTe Homep 503

B cTpoke 3 Mbl nepenany B QyHKUMIO print JBa apryMeHTa: MEpBbI apryMEHT — 3TO CTPOKOBBIA
JMTEpaN 'Sl HaxoXyCh B KOMHAaTe HoMep', BTOPOH apryMeHT — IEepeMeHHas room. Bo BpeMs Hc-
NoJHEHHs QYHKUMA print BbIBEJIA 3HAYEHHSA 3THX apryMEHTOB B TOM MOPSJKE, B KAKOM MbI HX
nepeaand ¢yHkunu. O6paTuTe BHUMaHHE, YTO QYHKUHMS print aBTOMAaTHYECKH Hameyaraja npo-
6en, pasnenstomui 3nauyeHus. Korga B GyHKUHIO print NepeaaloTcss MHOTOYHCIICHHBIE apryMeEH-
ThI, IPH HX BBIBOJE OHH AaBTOMAaTHYECKH OTAENAIOTCS MPOOENIoM.
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nOBTOpHOG npucsanBaHue 3Ha4YeHUM nNepemMeHHbIM

[lepeMeHHblE Ha3BIBAIOTCA TaK MOTOMY, YTO BO BpeMs paboOTbl MPOrpaMMbl OHH MOTYT CCbUIAThCA
Ha pasHble 3Ha4yeHHus. Korna nepeMeHHOH MpHUCBaHBaeTCs 3HAYEHHE, OHA OYAET CChUIATbCA Ha 3TO
3HaYeHHE 10 TeX Mop, moka el He OyneT MpUCBOEHO apyroe 3HayeHue. Hampumep, B mporpam-
Me 2.10 HHCTPYKLHS B CTPOKE 3 CO3[aeT MEPEMEHHYIO C HMEHEM roubles M NPHCBAaHBAET €H 3Ha-
yeHHe 12.75 (BepxHAs yacTh pHC. 2.6). 3aTeM HMHCTPYKLHMS B CTpOKe § MpHCBaHBaeT MEepeMEHHOH
roubles Apyroe 3uayeHue — 990.95. B Hmxkue#l uyactH pHc. 2.6 MoKa3aHO, KaK 3TO H3MEHsET
nepeMeHHYI0 roubles. Ctapoe 3HauyeHHe 12.75 mo-npexxHeMy HaXOOUTCA B MAMATH KOMIBIOTEPA,
HO OHO OoJIbLIIE HE MOXET MCMOJBb30BaTLCS, MOTOMY YTO Ha HETO NepeMeHHas ue ccbulaetca. Korna
nepeMeHHas 0oJibllie He CChIIAeTCs Ha 3HaYeHHe B MaMATH, HHTeprpeTaTtop Python aBToMaTHYeCKH
€ro yJaaiseT U3 NaMATH MOCPECTBOM MPOLEAYPbI, KOTOpas Ha3bIBAETCA COOPUUKOM MYyCOpa.

Mporpamma 2.10 1 (variable_demo4.py)

5

1 # 3OTa nporpamMMma MNOKAa3kIBAeT MOBTOPHOE MPUMCBOEHME 3HAYEHUS MNEePEMEHHOM.
2 # llpucBOMTbL 3HaudeHue NnepeMeHHoM roubles.

3 roubles = 12.75

4 print ('Y MeHs Ha cuere', roubles, 'pybGmen.')

6 # [OBTOPHO NPMCBOMUTL 3HAueHMe MNepeMeHHoM roubles,
7 # 4roOBl OHa CcChHIAJIaChb Ha IOPyroe 3HaudeHue.
8 roubles = 990.95

9 print ('A Tenepb Tam', roubles, 'pyBnen!')

BbiBOoA nporpaMmbi

| ¥ MeHa Ha cuere 12.75 pyGneit.

A Tenepe Tam 990.95 pyGnes!

Ocmamox pybnel nocne ucnonHeHus cmpoku 3

pybnM ——————»

Ocmamok pybneii nocne ucnonHexus cmpoku 8

PUC. 2.6. MosTopHOE NPUCBOEHUE 3HAYEHUNA NEpEeMEHHON B nporpamme 2.10

YucnoBble TUNbI AaHHbIX U YACNOBLIE NUTepanbl

B 2nage 1 Mbl paccMoTpenH, kakuM 00pa3oM KOMIbIOTEPBI XPaHAT aHHbIE B ONEPAaTHBHOH MaMSATH
(cm. pa3o. 1.3). U3 3toro o06CcyxaeHHs Bbl, BOSMOXHO, IOMHHTE, YTO IJI XPaUEHHS BELLECTBEHHBIX
ypcen (Yucen ¢ IpoOHOM YacTbIO) KOMIMBIOTEPDI HCMOJBL3YIOT PUEM, KOTOPBIH OTIHYAeTCA OT Xpa-
HEHHA LeNbIX Yucen. Maso Toro, YyTo 3TOT THI YHUCEN XPaHHMTCA B MAaMATH MO-APYroMy, HO H aHa-
JIOTHYHBIE ONEPaUHUH C HUMH TOXE BBIMOTHAIOTCSA MHAYe.
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[TockonbKy pa3Hbl€ THITBI YHCEN XPAHATCS U 00pabaThIBalOTCA MO-pa3sHOMY, B Python ucnons3yrot-
Csl munbl OAHHBIX C LENbI0 KJIaCCU(UKALMY 3Ha4eHUH B onepaTuBHOM mamsartu. Korma B oneparus-
HOH MaMATH XPaHUTCS LEN0E YHUCIIO, OHO KJIAaCCHPHULHMPYETCS KaK int, a KOTAa B HAMATH XPaHHUTCS
BELIECTBEHHOE YUCJI0, OHO KIaccuHLUpyeTcs Kak float.

JaBaiite mocMoTpuM, kak Python onpenenser y yucna Tun JaHHBIX. B HECKONBKMX NMPHBEAEHHBIX
paHee MporpamMMax 4MCJIOBbIE JaHHbIE 3aMKCaHbl BHYTPH IporpaMMHoro kojaa. Hampumep, B Hpu-
BEIEHHOM HMXKe MHCTPYKLMH (CM. mporpammy 2.9) 3anucaHo yucio 503:

room = 503

OTa MHCTPYKUHS MPHUBOAUT K TOMY, 4TO 3HayeHHe 503 coxpaHsieTcs B OMEepaTUBHOM MaMsATH, U 1e-
PEMEHHas room HAaYMHAET CChUIATBhCA Ha 3TO 3HayeHUe. B npuBeaeHHON HMXe MHCTPYKUMH (M3
nporpammsl! 2.10) 3anucado yucno 12.75:

roubles = 12.75

OTa MHCTPYKUMS NPUBOIMT K TOMY, 4TO 3HauyeHHe 12.75 coxpaHseTcs B ONEPaTHBHOW MaMSATH,
Y MEpEMEHHas roubles HAYMHAET CChUIATHCS Ha 3TO 3HaYeHHe. YHCIo, KOTOpPOE 3alHCaHO B KOJe
NpOrpaMMbl, Ha3bIBAETCS YUCA0BbIM TUMEPAIOM.

Korna unrepnperarop Python cuuThiBaeT 4uCIIOBOM JIMTEpaN B KOJE MPOrpaMMbl, OH OMpenesseT
€ro THUI JaHHBIX COTJIACHO CIENYIOLIMM NPaBUIIAM!

4 4KCIIOBOW JIMTEpaAs, KOTOPBIM 3amycaH B BHAE LEJIOT0 YHUCHA 6e3 0ecAMUYHOU MOYKU, UMEET
LETOYHCICHHBIN TUM int, HANPUMED 7, 124 U -9;

¢ 4lCIOBOW JMTEpaNl, KOTOPBIA 3aMUCaH ¢ OeCAMUYHOU MOYKOU, UMEET BEIUECTBEHHBIA THI
float, Hanpumep 1.5, 3.14159 1 5.0.

Tak, B npyBeIeHHON Aaliee HHCTPYKIMH 3HaYeHue 503 coxpaHseTcs B MaMATH KakK int:

room = 503

A npyrast MHCTPYKLHs IPUBOIUT K TOMY, 4TO 3HayeHHe 12.75 coxpausercs B NaMsaTH Kak float:
roubles = 12.75

Korga 3Hayenue COXPaHSETCS B Ol'lepaTPIBHOﬁ NnaMATH, OY€Hb BAXKHO NMOHUMATh, O 3HAYCHHUH KaKO-
ro TMINa JAaHHBIX UJET pEYb. CKOpO Bbl YBUJAUTE, YTO HEKOTOPHIE ONEPALIUA BEAYT cebs Mo-pa3HoOMY
B 3aBUCHUMOCTH OT THINA YYACTBYIOILUHUX NAaHHBIX, U HEKOTOPHIE ONEPALUU MOTrYT BBINIOJHATBECA CO
3HAa4YCHHUSAMH TOJIBKO TOr'0O HJIM HHOI'O THHA JaHHBIX.

B kadectBe OKCNEPHUMEHTA, YTOOBI ONPEACIUTh TUIl JAHHBIX KOHKPETHOIO 3HAYCHHUA B MHTECPAK-
THBHOM PEXHME, MOXHO BOCIIOJIB30BAThLCA BCTpOCHHOﬁ (I)yHKLIPICﬁ type. B3rnsHute Ha NPUBEICH-
HBIH HHD)KE CEaHC:

>>> type (1)
<class 'int'>
>>>

B 3TOM mpuMepe B QyHKLUMIO type B KaueCTBE apryMeHTa nepeaaHo 3HayeHue 1. CooluieHue,
BBIBOJIMMOE Ha CIENYyIOUIEH CTpOKe, <class 'int'>, yKa3bIBa€T Ha TO, YTO 3TO 3HaYCHHE HUMEET
LENOYUCICHHBIA TUI int. BOT eule oguH npuMmep:

>>> type (1.0)
<class 'float'>
>>>
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B 3TOM npuMepe B QyHKLHIO type B KauecTBe aprymeHTa nepeaaHo 3HaueHue 1.0. CoobeHue,
BBIBOIHMOE Ha CJIeyIOLIEH CTpOKe, <class 'float'>, yKa3bIBa€T Ha TO, YTO ITO 3HAYEHHE UMEET
BEILECTBEHHBIH THN float.

NPEAYNPEXAEHUE

B uucnosbix nuTepanax 3anpeleHo UCNoNb3oBaTb 0603HaYEHUs OEHEeXHbIX eauHul, npo6enoe uwnu
3anaTbix. Hanpumep, npuseaeHHas Huxe WHCTPYKUUA Bbl3oBET 0LLIM6KyI

value = $4,567.99 # Ounbka!
Jta WUHCTPYKUUA OOMKHa 6bITb HanucaHa BOT Tak:
value = 4567.99 # MpaBWiIbHO

XpaHeHue CTPOKOBbIX AAAHHbIX C TUNOM Str

B nononHenHe K LieNOYMCIEHHBIM THNAM AAHHBIX int M BEILECTBEMHBIM THMAM JAHHBIX float
Python uMeeT THN AaHHBIX str, KOTOPBIA HCMOJB3YETCA A XPAaHEHHS B ONEPATHBHOH MaMsATH

CTPOKOBBIX AaHHBIX. B nporpamme 2.11 nokasano, kak CTpOKOBbIE JallHbIE NPHCBAaHBAIOTCS Nepe-
MEHHBIM.

Mporpamma 2.11 | (string_variable.py)

1 # Co3pmaTe NepeMeHHHE, KOTOPHE CCHUIAITCSA Ha OBa CTPOKOBBIX 3HAYEHMUS.
2 first name = 'KaTpuH'

3 last_name = 'MapuHo'’

4

5 # Moka3aTb 3HAYEHMs, HA KOTOPHIE 3TU [ePEMEHHble CChUIATCH .

6 print (first name, last name)

BbiBOA nporpamms!

KaTpuH MapuHO

MNoBTOpHOE NpUcBOEHUEe NepeMeHHOM 3HaYeHUA APYroro Tuna

Cnenyer y4uThIBaTh, 4TO B Python mepeMeHHas — 3TO MpoOCTO MM, KOTOPOE CCHUIAETCS Ha Mop-
UMIO JaHHBIX B ONEPATHBHOM MaMATH. DTOT MEXaAHU3M YMPOILAET BaM, MPOrPaMMHCTY, XpaHEHHE H
nosyyeHue AaHHbIX. Uutepnperatop Python orcnexuBaer coznaBaeMble BAMH HMEHa NEPEMEHHBIX
Y MOPLUMH JAHHBIX, Ha KOTOPBIC 3TH HMEHA NIEPEMEHHBIX CCblIatoTcs. Beskuit pas, koraa Heobxo-
JUMO MONYYHUTh OJHY U3 3THX MOPLHH JAHHBIX, MPOCTO HCMOJIB3YETCS UMS NEPEMEHHOM, KOTopoe
Ha 3Ty NOPLHIO CChLIAeTCS.

[TlepemeHHas B Python MoxeT ccbliatbest Ha 3Ha4eHus Jiroboro Tuna. [locne Toro kak nepeMeHHoH
NPHCBOEHO 3HAa4Y€HHE OAHOro THMNa, el MOXHO 3aHOBO NMPHCBOMThH 3HA4Y€HHE Jpyroro Tuna. Birns-
HHTE Ha MPHBEACHHBIA HIKE HUTEPAKTHUBHUBIA ceaHc. ([Ina ymoOcTBa nobaBienbl HOMepa CTpPOK
MPOrpaMMHOro KoJa.)

1 >>> x = 99 [Enter

2 >>> print (x)
3 99

4 >>> x = 'OTBemuTe MeHs K CBOeMy wedy'
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5 >>> print (x) Enter
6 OTBReoMTe MEHS K CBoeMy uwedy.
T >>>

WHcTpykums B cTpoke | co3maeT nmepeMeHHYI0 ¢ MMEHEM x W INpUCBauBaeT el 3HayeHue 99
¢ TMnoM int. Ha puc. 2.7 noka3aHo, kak nepeMeHHasi CChUIAeTCA Ha 3HaYeHHe 99 B onepaTUBHON
naMaTd. MUHCTpYKUHs B cTpoke 2 BbI3bIBaeT QPYHKLHMIO print, NepeaaBas €l NEpeMEUHyI0 x B Ka-
4yecTBe apryMeHTa. Pe3ynbTaT pyHKUNH print BBIBOOUTCS B CTPOKe 3. 3aTeM HHCTPYKLHS B CTPO-
Ke 4 NpUCBaWBaeT CTPOKOBOE 3HadyeHHe mepeMeHHOW x. Ilocne Toro kak 3Ta HUCTPYKUHMS MCNON-
HUTCS, NepeMeHHas x Oosblle He OyIeT CChUIaThCA HA THI int, a OyJeT CChUIATBCA HAa CTPOKOBOE
3HaYeHHe 'OrTBemmTe MeHs k ceoemy uwedy' (pHC.2.8). CTpoka S CHOBa BbI3BIBaeT (QYHKLHUIO
print, nepeaaBas NMepeMeHHYIO x B kayecTBe aprymeHTa. CTpoka 6 nokasplBaeT pe3y/bTaT QyHK-
MM print.

x

OTBeavTe MeHs! K caoemy wedy |

x—»

PUC. 2.7. NepemeHHasn X CCbinaeTCA Ha uenoe Yucno PUC. 2.8. NepemeHHan x ccbinaeTca Ha CTPOKOBOE 3HaYeHue

KoHTponbHas Touka

2.10. Yto Takoe nepeMeHHasA?
2.11. Kakue 13 NpHBEEHHBIX HIKE HMEH NIEpEMEHHBIX HeaonycTuMbl B Python u noyemy?

99%bottles

july2009
theSalesFigureForFiscalYear
r&d

grade_report

2.12. SnstoTcA JIH MMEHa MEpEMEHHEBIX Sales M sales oauHakoBbIMH? [loyemy?

2.13. JlonycTima M npHBeIeHHAs HWXKE WHCTPYKLMA npucBauBaHua? Eciu oHa HegonmycTtuma, To
noyemy?

72 = amount

2.14. Yo nokaxeT NpUBeJACHHBINA HUXE PparMeHT koa?

val = 99
print ('3HayeHme pasHsercs', 'val')

2.15. B3rnsuuTe Ha nprBe/IeHHbIE HIU)KE HHCTPYKLIWH IPUCBAUBAHHUA:

valuel = 99
value2 = 45.9
value3 = 7.0
valued = 7
value5 = 'abc'

Kakoii THn gandsix Python 6yayT UMeTh 3TH 3HAYEHHs, KOra Ha HUX OyAyT cchlIaThCs Me-
PEMEHHBIE MOCJIE UCTIOTHEHUS YKa3aHHBIX HHCTPYKLHHA?
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=g
2.6

2.16. Yto nokaxeT NpHUBENCHHDIH HHXe PpparMenT koaa?
99

0
print (my value)

my_value

my value

q— KUIIOUEBBIE MOJIOXKENUS

ITporpaMMbl 0OBIYHO NOJDKHBI YMETh CYHTHIBAaTh BXOJHBIE NaHHblE, HAOHpaeMble NOJb30BaTE-
JeM Ma Ki1aBuartype. Jlns 3THx uenei Mbl OyneM Henmonb3oBaTh GyHkunu Python.

BoNBIIMHCTBO MporpaMM, KOTOpble Bbl OyneTe mMUcCaTh, AOJDKHBI MPOYMTATh BXOAHLIE NaHHMblE H
3aTeM BBIMOJHHTbL C HHMH onepauHio. B 3ToM pa3nene Mbl 06CyqMM 31€MEHTapHYIO ONEpaLHIo
BBOJA: YTEHHE JaHHbIX, HAOpaHHBIX Ha KiaBHaType. Koraa nporpaMMa cYMTHIBaeT AaHHbIE C Kia-
BHATypbl, OHa 0OBIYHO COXPAHAET 3TH JaHHblE B NEPEMEHHOH, YTOObI NOTOM NMPOrpaMMa MOIJIa 3TH
JaHHBIE HCMONB30BATb.

Jns uyrenus NauHbIX, BBOOHMBIX C KJIaBHaTyphl, Mbl OyeM HCHOJIb30BaTh BCTPOEHHYIO QYHKLHIO
Python input. ®yHKUHA input YHTaeT NOPUMIO JAHHbIX, KOTOpas Obula BBEJEHA C KJIABHATYpHI,
M BO3BpallaeT 3Ty MOPLHIO NaHHBIX B KaYeCTBE CTPOKOBOr0 3HaYeHHA Hazal B nporpamMMmy. DyHk-
UHIO input OOBIYHO MPHUMEHAIOT B HHUCTPYKLHH NMPHCBaHBaHHsA, KOTOpas COOTBETCTBYET NpHBE-
JNEHHOMY HHXXe o0ieMy popmary:

nepemeHHass = input (noncka3zska)
B nauHOM ¢opMmarte nomckazxa — 3TO CTPOKOBELIA JIMTEpas, KOTOPHIH BHIBOAMTCA Ha 3kpaH. Ero
NpeaAHa3HA4YCHHE — NaTh MOJb30BATCII0 YKa3aHHE BBECCTH 3HA4YCHHE. A nepeMeHHast — 3TO HMA

nepeMeHHOM, KOTOpas CChIIaeTCA Ha JauHbIE, BBEACHHBIE Ha KIaBHaType. BoT nmpuMep HHCTPYK-
LIMH, KOTOpasi NpUMENSeT QYHKLHIO input JUIA YTEHHSA JaHHBIX C KJIaBHATYpBI:

name = input ('Kaxk Bac 3oByT? ')
Bo BpEMs HCINTOJIHCHHUA 3TOH HHCTPYKLHH NPOHCXOAHUT ClICOayloLIEE:
1. Ctpoka 'Kax Bac 30ByT? ' BBIBOOMTCS Ha 3KpaH.

2. Mporpamma npHocTaHaBIHBaeT paboTy H XKAET, KOTAA NOJIb30BaTeNb BBEAET YTO-HHOY b C Kila-
BHaTyphl H HAXXMeT kiaBuily <Enter>.

3. Korpa knasuma <Enter> HaXxarta, ua6pamme JNaHHBIC BO3BpAILAOTCA B KAa4Y€CTBE CTPOKOBOI'O
3HA4YCHHUA H NPHCBAHBAKOTCA ﬂCpCMCHHOﬁ name.

B xauectBe AE€MOHCTpPALIUH B3ITIAHUTE HA ﬂpHBClleHHblﬁ HHXC HHTCpaKTHBHHﬁ CCaHC:

>>> name = input ('Kax Bac soByT? ')
Kax Bac 30ByT? Xosum
>>> print (name)

Xonnmm
>>>
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Korzna Gbuta BBeeHa nepBas MHCTPYKLMs, HHTEPNPETAaTOp BbIBEN Ha KpaH MOACKa3Ky 'Kak Bac
30ByT? ' H NMPHOCTaHOBHI PaboTy B OXHAAHHH, KOTIa MOJIb30BaTellb BBEAET HEMHOIO JAHHBIX.
IMonb3oBaTens BBeN Xomms H Haxan kiaBHuwy <Enter>. B pesynbrate cTpokoBoe 3HauyeHHe
'Xonum' OBbLIO MPUCBOEHO MepeMeHHOM name. Koraa Obina BBeeHa BTOpas HHCTPYKLMS, HHTEp-
NpEeTaTop nokasai 3HaYeHHe, Ha KOTOPOE CChIIAeTCA NepeMeHHas name.

B nporpamme 2.12 npenacraBieH 3aKOHYEHHBIH KOI, KOTOPBIA HCMONb3yeT QYHKUHIO input Ans
YTEHHS JBYX CTPOKOBBIX 3HaYEHHIi C KJIaBHATYpBHI.

MNporpamma 2.12 1 (string_input.py)

1
2
3
4

# MonmyuuTh ¥MsA MOJIb3OBATEJIA.
first name = input ('BeemTe cBoe mmsa: ')

# NonyunTe damunmo nosb30BaTENA.

5 last name = input ('Beemmure cpon dammmmo: ')

6
7
8

# HanewaTaTh NOJIL30OBATEJIO NPUBETCTBME.
print ('llpueer, ', first name, last_name)

BbiBoa nporpammel (BBOAUMBIE JaHHbIE BblAENEHb! XUPHLIM LPUGTOM)

Beemure cBoe umMs: BuHHM [Enter|

BeemuTe ceoo dammmmo: Iyx [Enter|
[lpueeT, BuHHM [lyx

B3rnsHHTE nMoOaHXe Ha CTPOKOBBIH JIHTEpal B CTPOKE 2, KOTOPBI Mbl HCMOJIb30BAJIH B Ka4eCTBe
NOJCKAa3KH:

'BBenuTe cBOe MmMsa: '

OGpaTHTe BHHMaHHe, YTO B HEM MOCNEeIHHH CHMBOJI BHYTPH KaBBIYCK ABJIACTCA ﬂpOGCJ’IOM. To xe
CaMO€ OTHOCHTCA U K NMPHBCACHHOMY HHXXE€ CTPOKOBOMY JIMTCpajlly, HCNMOJIb3YEMOMY B KAay€CTBE
MOACKA3KH B CTPOKE 5:

'BeemmTe cBOoo dammummo: '

Mpg1 nomelaem npoﬁen B KOHELl KaXXA0ro CTPOKOBOIo 3Ha4€HHs, MOTOMY 4YTO Cl))’HKl.lPlﬂ input He
BbIBOJHT ﬂpOGCII aBTOMAaTHYeCKH mocie noackaskH. Korga moss3oBaTenh HayHWHaET HaGHpaTb
CHUMBOIJIBI, OHH MOSABJIAKOTCSA HAa 3KpAHE Cpa3y IMOCJIE€ NMOACKa3KH. I[OﬁaBIICHHe B KOHCL NMOACKAa3KH
CHMBOJIa npoﬁena MO3BOJIAET BH3YaJIbHO OTACJIATh NMOACKA3Ky Ha 3KpaHE€ OT BBOAHUMBIX IOJb30Ba-
TENEM JAHHBIX.

YreHue uncen npu nomowm byHkuuuU input

OyHKUHA input BCerJa BO3BpAllaeT BBEAEHHBbIE MOJIb30BATENEM NaHHbIE KaK CTPOKOBBIE, Jae
€CIIH MOoNb30BaTeNb BBOAHT YHCIOBble NaHHble. HanpHMep, npeanonokHM, YTO Bbl BbI3bIBAEcTE
GYHKUHIO input, HaOHpaeTe YHCNIO 72 H HaxxuMaere KiaBuiry <Enter>. Bo3BpaueHHoe H3 (yHK-
UHH input 3Ha4YeHHe OyleT CTPOKOBBIM, '72'. 3TO MOXET CO3JaTh MpoOaEMy, €CIH Bbl 3aXOTHTE
HCTOJIb30BaTh 3TO 3Ha4YeHHE B MATEMAaTHYECKOH onepauud. MareMaTHYecKHe OMepauHH MOTryT
BBINIOJIHATBCS TOJIBKO C YHCJIOBBIMH 3HaYEHHUAMH, 2 HE CTPOKOBBIMH.
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K cuactslo, B Python uMerotcs BctpoeHHble (pyHKLHH, KOTOpblE HCIIONB3YIOTCS I peodpa3oBa-
HHMSl, HIH KOHBEPTALMH, CTPOKOBOTO THIMA B YHCIOBOH. B Tabun. 2.2 npuBeneHs! aBe Takux QyHk-
LMH.

Tabnuua 2.2. dyHkuum npeobpa3oBaHUs AaHHbIX

DyHKUUA Onucanue

int (3HaveHnne) B byHKuMIO nepefaeTcs apryMeHT, W OHa BO3BpallLaeT 3Ha4eHHe apryMeHTa,

npeobpa3oBaHHOE B LIEMOYHCIEHHbIH THN int

float (3HaveHme) B ¢yHK1MIO nepenaeTcs apryMeHT, ¥ OHa BO3BpalLaeT 3Ha4eHHEe apryMeHTa,

npeobpa3oBaHHOE B BelECTBEHHbIH THN float

Hpelll'IOIlO)KHM, YTO BBl MMHIIETE NpOrpamMmy pacuera 3apa60TH01“4 IUIaTbl H XOTHUTE MOJYYHTh KO-
JIMYECTBO YaCOB, KOTOPOE€ I10J1b30BATEC]b OTpa6OTaJI. BarnsHure Ha HpHBCﬂCHHbIFI HHXC q)parmeHT
NporpaMMHOro Kkoaa:

string value = input ('Ckoybko uacoB Bel orpaBoramm? ')
hours = int(string value)

IlepBast HHCTPYKUHMSA MOJyYaeT OT MOJb30BaTeNs KOJHYECTBO YacOB U NMPUCBAHBAET €ro 3HauYeHHE
CTPOKOBO# MepeMEHHOMN string value. BTopas HHCTPYKUHMS BbI3bIBaeT QYHKUMIO int (), Mepeaa-
Bas string value B Ka4eCTBE apryMeHTa. 3HaYeHHE, Ha KOTOPOE CChUIAETCS string value, mpe-
o0pasyeTcs B LEJIOYHCIIENHOE int U NPHCBAUBAETCA MEPEMEHHOM hours.

DTOT NpUMep WKOCTPUPYET MpHeM paboThl ¢ pyHKUMEH int (), OOHAKO OH He 3ddekTHBeH, No-
TOMY YTO CO3JaeT IBE NMepeMeHHbIe: OAHY IS XpaHEHHs CTPOKOBOTO 3HAY€HHs, KOTOpOe BO3Bpa-
waercs U3 GQYHKUMH input (), U APYTYIO Ul XpPaHEHHS LIENOYHCIEHHOTO 3HaY€HHs, KOTOpOe BO3-
BpamaeTcd U3 QyHKUMH int (). [IpuBeneHHBINH HMe (parMeHT Kona MOKa3bIBaeT 0ojiee ONTH-
MajlbHBIA MoAXod. 34eCh OJHa-eqUHCTBEHHAss WHCTPYKLHMs AENAET BCKO paboTy, KOTOPYK paHee
Zenany ABe NpUBEAEHUBIE BbIILIE HHCTPYKLMH, H OHa CO3IAET BCEro OAHY MEPEMEHHYIO:

hours = int (input ('Ckonbko wacor Bel npopatoram? '))

OTa HHCTPYKLMS HCIIONB3YET BBI3OB 810X4CEHHOU PyHKyuu. 3HAUEHHE, KOTOPOE BO3BpALLAETCS H3
¢GyHKUMYM input, NepeqaeTcs B KayecTBe apryMeHTa B QYHKUMIO int (). BoT kak 310 paboTtaet:

1. OHa BbI3bIBacT QyHKUMIO input (), YTOOBI MOJYYUTH 3HAYEHHE, BBOOAUMOE C KJIaBUATYpBI.

2. 3HayeHue, Bo3BpalaeMoe U3 GYNKUMH input () (T. €. CTPOKOBOE), NEpeNaeTcs B KayecTBE ap-
ryMeHTa B QyHKUMIO int ().

3. LenoyncneHHoe 3HaYyeHHE int, BO3BpallaeMoe W3 QYHKLMH int (), NPUCBAaHUBaeTCA MEpEMEH-
HOH hours.

[Mocne ucnonHeHUs 3TOH HHCTPYKLMH NEPEMEHHOM hours OyneT NpMCBOEHO BBENEHHOE C KJIaBHa-
Typbl 3HaUYEHHE, IPE0OPa30BaHHOE B LETOYHCIIEHHOE int.

JaBaiiTe B3r/IsHEM Ha elle oauH npuMep. Ilpeanonoxum, 4To Bbl XOTHTE MOJYYUTh OT MOJIb30Ba-
TeJis [T0YACOBYIO CTAaBKY OIIaThl Tpyna. IIpyBeaeHHas HHXKE HHCTPYKUHS MpeaJiaraeT rnojis3oBare-
JII0 BBECTH 3TO 3HA4Y€HHE C KJIaBHATypbl, NpeoOpa3yeT 3TO 3HaY€HHE B BELIECTBEHHOE float W
NPUCBAMBAET €ro NEPEMEHHON pay rate:

pay rate = float (input ('Kakas y Bac nodacoBas CTaBKa onnaTel Tpyna? '))
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Bot kak 310 paboraer:

1.
2.

OHa BbI3bIBaET QYHKLHIO input (), YTOOBI MOJTYYHTh 3HAYEHHE, BBOAHMOE C KJIABHATYPHI.

3HayeHHe, BO3BpallaeMoe H3 (yHKIHH input () (T.€. CTPOKOBOE), MEpefaercs B KayecTBe
apryMeHTa B QYHKLHMIO float ().

. BemectBeHHOe 3HaueHHe float, Bo3BpaliaeMoe M3 GyHKLMH float (), NPHCBAaHBAeTCA Iepe-

MEHHOH pay rate.

[Tocne McnonHeHHs 3TOH HHCTPYKLHH NEPEMEHHOH pay rate OyaeT MPHCBOEHO BBEIAEHHOE C Kiia-
BHATYpHI 3MaYeHHe, peobpa3oBaHHOE B BEILIECTBEHHOE float.

B

nporpamme 2.13 npeacraBiieH 3aKOHYEHHBIH KO, B KOTOPOM HCMOJB3yeTca QyHKIHMS input ()

U1 YTEHWS 3HAYeHHH CTPOKOBOI'0 str, LEJOYHCJIEHHOIO0 int H BELIECTBEHHOro float THIOB
B Ka4€CTBE BBOAHMBIX C KJIABHATYpbl JaHHBIX.

Nporpamma 2.13 | (input.py)

1 # MonyunTb 1M, BO3pPACT M OOXOH [OJIb30BATENIA.

2 name = input ('Kak Bac 3oByT? ')

3 age = int (input ('Ckosbko Bam jet? '))

4 income = float (input ('Kakoi y Bac moxom? '))
5

6 # BeIBOO OAHHBIX Ha 3KpaH.

7 print ('BoT maHHHE, KOTOpHe Bel BBEmM:')

8 print ('MmMs:', name)

9 print ('BospacT:', age)
10 print ('Hoxoxn:', income)

BeiBog nporpammel (BBOAUMBIE AaHHbIE BblAENEHb! XXUPHbIM WpUhTOM)

Kak Bac soByr?? Kpmc [Enter]

Crxoneko Bam sier? 25 [Enter]|

Kakxoit y Bac moxon? 75000.0 [Enter

BorT pmaHHEE, KOTOpHE B BBENM:

ma: Kpuc

BospacT: 25
75000.0

Hdoxon:

JaBaiite B3r/IsHEM Ha 3TOT MPOrpaMMHBIN KOJ MOGIHXKe.

¢

¢

¢

¢

CTpoxa 2 npeanaract nojb30BaTe/Il0 BBECTH CBOC HMS. BBeneHHOe 3HaYeHHE NPUCBAHUBACTCA
B KQ4Y€CTBE CTPOKOBOI'0O 3HAYCHHSA nepemeHHoﬁ name.

Ctpoka 3 npeiaraer nojb30BaTell0 BBECTH CBOH BO3pacT. BBeieHHOe 3HaUeHHE KOHBEPTHPY-
€TCsl B LIEJIOYHCIEHHOE int M MPHUCBAHBAETCS MEPEMEHIION age.

Ctpoka 4 npeuiaraet nosib30BaTe0 BBECTH CBOH 10X0/. BBeneHHOE 3HaUeHHE KOHBEPTHPYeT-
Csl B BELIECTBEHHOE float H MPUCBAaHBAeTCs MEPEMEHHOH income.

CrtpokH 7—10 moka3sIBalOT BBEACHHEIE MOJL30BATEIEM 3HAUEHHS.

OyHKUMH int () H float () cpabaThIBalOT, TONBKO €CIH Mpeobpa3syeMoe 3HaueHHe MpeACTaBiseT
co60it ToHycTHMOE YHCI0BOE 3HaYeHHe. Ecnu apryMeHT He MoxeT ObITh MpeoOpa3oBaH B yKa3aH-
HBIA THN JaHHBIX, TO MPOMCXOOMT OLIMOKa, KOTOpas Ha3bIBaeTCs MCKIIIOYEHHeM. Hcknouenue —
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gy

2.7

4_ KUIIOUEBBIE MOJIOXENUS

3TO HEOXHJaHHas OlWMOKa, MPOUCXOAALAs BO BPEMs BbINOJIHEHHS MPOrpaMMbl, KOTOpas 3aCTaB-
JIIET IPOrpaMMy OCTaHOBHMTBCS, €CJIH OlIHOKa J0KHBIM 00pa3oM He oOpabateiBaeTcsa. Hanpumep,
B3IJIAHUTE Ha NPUBEACHHBINH HUXKE CEaHC HHTEPAKTHBHOIO peXxuma':

>>> age = int (input ('Ckoneko Bam jnet? '))
Cxonbko Bam jieT? xyz [Enter|
Traceback (most recent call last):
File "<pyshell#81>", line 1, in <module>
age = int (input ('Ckosibko Bam jnet? '))
ValueError: invalid literal for int() with base 10: 'xyz'
>>>

NPUMEYAHUE

B 3aTom pasaene Mbl roBopunu o nonb3osatene. MToss308amess — 3T0 NOGOR TMNOTETUYECKWIA Yeno-
BEK, KOTOPbLIA UCNONbL3yeT NporpaMMy M NPeaocTasnseT AN Hee BXOAHblE AaHHble. Takon nonb3osa-
TeNb MHOTAA Ha3bIBAETCA KOHEYHbLIM M0/1b308aMeNeM.

KOHTpOﬂ bHAA TOYKa

. 2.17. Bam Hy»HO, 4yTOOBI MOJb30BaTE/b MPOrpaMMbl BBeJl GaMHIMIO KiMeHTa. Hanuiuure uHCT-

PYKLMIO, KOTOpas NpeaaraeT Mojb30BaTe/l0 BBECTH 3TH AaHHbIE U MPHUCBAaWBAeT UX Nepe-
MEHHOM.

2.18. BaM HyxHO, 4TOObI MOJb30BaTE/b NMPOrpaMMbl BBEJI 00bEM MpoAax 3a Heaento. Hamuiuure
HHCTPYKLHIO, KOTOpas MpeAnaraeT Nojb30BaTeNl0 BBECTH 3TH JaHHblE W NPUCBAaHWBAaET HX
NEPEMEHHOM.

Python UMEET MHOIOYHCJICHHBIC ONEPATOPbl, KOTOPbIC HCIOJIB3YIOTCA )14 BbINOJTHCHHA MaTe-
MAaTH4Y€CKHX pac4€ToOB.

BoBIIMHCTBO peanbHO CYLIECTBYIOUWIMX aJIrOPUTMOB TPEOYET, YTOOB BHINOJIHAIUCH pacueTsl. UH-
CTPYMEHTAMH MPOrpaMMHMCTa [UI PacYETOB ABJAIOTCA Mamemamuyeckue onepamopsi. B 1abn. 2.3
NEPEYUCIIEHbl MATEMAaTHYECKHE OMEPaTOPbl, KOTOpbIE UMEIOTCH B s3bIke Python.

[IpuBenennbie B Taba. 2.3 onepaTopbl MPOrpaMMHUCTBl MCMOJB3YIOT [UIS CO3JaHUS MaTeMaTH4de-
CKHX BBIpaXKeHUH. Mamemamuueckoe @vipadxcerue BBHIMOIHAET pacyeT M BbIJAET 3HayeHue. Bor
NPUMEP MPOCTOr0 MaTEMaTHUYECKOr0 BbIPAXKEHHS:

12 + 2
3HayeHus CrpaBa M CJIeBa OT OnepaTopa + Ha3blBalTCs onepandamu. OnepaTop + CKJIaAbIBaeT 3TH

3Ha4YeHUs Mexay coboi. Ecnn HabpaTh 3TO BblpakeHHE B MHTEPAKTHBHOM pPEXHME, TO MOXXHO
YBUIETb, YTO OHO BBIAACT 3HaYeHHe 14:

' B 3TOM ceaHce nokasaH oT4eT 06 oOpaTHOH TpacCHpOBKe, rae caMblif HEAaBHUH BbI3OB B OTUETE NMPHUBOAMUTCA NOCIE-
HHM H yKa3bIBaeT Ha owHOKY: ValueError: nedonycmuveiu 1umepan 01a ¢pynkyuu int() ¢ ocnosanuem 10: xyz'. Ownbka
ValueError, T. e. oHOKa 3Ha4YeHHs, coobLIaeT, 4To QYHKLHSA MMONy4yaeT apryMeHT NPaBUIbHOrO THMNA, HO KOTOPLIH
UMeeT Hernoaxoasulee 3HaueHue. — [Tpum. nep.
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>>> 12 + 2 [Enter]
14

>>>

Ta6bnuua 2.3. MatemaTtuyeckue onepartopsl Python

CumBon Onepauus Onucanue

+ CnoxeHue CruagpiBaeT ABa Yucia

- Bbluntanune BbluMTaeT 0AHO YHUCIO U3 JPYroro

* VYMHOXeHHe VYMHOXaeT 0AHO YKCIO Ha Ipyroe

/ Jlenenue JlenuT oHO YKCNO Ha ApYTOe M BbIAAET pe3ynbTaT B Ka4yeCTBE YUCIa
C MJaBawllei TOYKOH

// LlenouncneHHoe aAeneHne JlenuT OAHO YHCIIO HA IPYTOe M BBIOAET pe3ynbTaT B Ka4yeCTBE
LEJIOro Yucia

% OcTaTok OT AeNeHHs JlenuTt oAHO YMCIIO Ha APYroe M BHIJAET OCTATOK OT JETICHUS

*x Bo3BeneHue B cTeNeHb Bo03BOaMT YKCIIO B CTENEHB

[MepeMeHHbBIE TOXXKE MOTYT MCMONB30BaThCA B MaTeMaTH4eCKOM BhlpakeHHH. Hampumep, npenmno-
JIOXKHM, 4YTO UMEKOTCS [IBE NMEPEMEHHBIE ¢ HMEHaMH hours (4achl) U pay rate (CTaBKa OILIAThI
Tpyna). [IpuBeneHHOE HIDKE MaTeMaTHYE€CKOE BBIPAXEHHE MCIOJIB3YET ONEepaTop * Ul yMHOXe-
HHS 3Ha4YE€HHUA, Ha KOTOPOE CCHUIAETCS MEpEMEHHas hours, Ha 3HaY€HHE, HA KOTOPOE CCHUIAETCS

NEPpEMEHHAA pay rate:

hours * pay rate

Korna nnist BBIYHCIEHUS 3HAaYEHHS HCIIONB3YETCS MaTEMaTHYECKOE BhIPaKEHHE, OOBIYHO MBI XOTHM
COXPaHHTh €ro pe3yJbTaT B ONEPAaTHBHOM MaMATH, YTOObI MM CHOBA MOXXHO OBIJIO BOCIOJIB30BaTh-
cs B mporpaMMe. ITo AenaeTcs Npy MOoMOIIM HHCTPYKLMH PUCBaNBaHuUs (porpaMma 2.14).

Mporpamma 2.14 | (simple_math.py)

1
2
3
4
5
6
7
8

9
10
11
12

# [pMCBOMTL 3HadYeHMe MNepeMeHHOM salary.

salary = 25000.0

# TMpucBOMTL 3HAYeHMe NEepeMeHHOM bonus.

bonus = 12000.0

# PaccuMraTb 3apaboTHYy0 INATy OO yOepXaHuii, CJOXMB salary

# 1 bonus. [pMCBOUTH pPe3yNbTAT MEPEMEHHON pay.

pay = salary + bonus

# BolBECTM NepeMeHHyo pay.

print ('Bawa 3apafoTHas mjuaTa cocraBnset', pay)

| BoiBOA Nporpammei

Bama =apabGoTHas miara cocraenser 37000.0
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Ctpoka 2 npucBauBaet 3HaueHue 25 000.0 nepeMeHHOI salary, CTpOKa 5 MPHCBaHBaeT 3HaYeHHE
12 000.0 nmepemeHHOH bonus. CTpoka 9 mpHcBaWBaeT pe3y/ibTaT BbIpaXEHHS salary + bonus
nepeMeHHOM pay. Kak BUIHO U3 BEIBOA NPOrpaMMBl, IEPEMEHHAs pay coaepxHT 3HaueHue 37 000.0.

BbiuncneHue npoueHToB

Ecan Bbl nuuete nporpaMmy, Kotopas paboTaeT ¢ NpoLEeHTaMH, TO MPEXIE, YEM BBIMOIHATD JI0-
Oble MaTeMaTHYECKHE pacyeThl C MPOLIEHTaMH, HEOOXOOMMO YyOEAHTHCS, YTO AECATHYHAs TOYKa
NPOLIEHTHOTO 3HAYEHHA HAXOAWTCA B MPABHJIBLHOH MO3HUMHU. DTO B OCOOEHHOCTH BEPHO B Cllyyae,
KOrja rnojb30BaTe/lb BBOJUT MPOLIEHTHOE 3HAY€HHE B KaYE€CTBE BXOAHBIX JaHHBIX. BONBLIMHCTBO
nosb3oBatesei BBoAUT uucio S0, uMes B Buay 50%, 20, umes B Buay 20%, u 1. a. [lepen Bbinon-
HEHHEM JIOOBIX BBIYMCJIEHHH ¢ TaKMUM MPOLUEHTHBIM 3HAYEHHEM HEOOXOAMMO €ro pasie/uTb Ha
100, 4ToOb1 Npeobpa3oBaTh B 10U YHCIA.

JaBaiiTe nowaroBo paszdepem Mpouecc HamHCaHUA MPOrpaMMbl, KOTOPasi BLIYMC/IAET NPOLEHTHOE
3HayeHHe. [IpeanonoXxuMm, 4To po3HHYHOE MPEANpPHATHE MJIAHHUPYET OPraHW30BaTh Paclpolaxy,
rZie LIeHbl BCeX TOBapoB OyayT cHkeHbl Ha 20%. Ham mopyuyunu HanMcaTe mporpammy mjis
BBIYHMCJIEHHS OTMYCKHOH LI€HBI TOBapa nocJje BblyeTa CKHAKK. BoT anropurm:

1. TTonyyuTh HCXOAHYIO LEHY TOBapa.

2. Bobruucautb 20% OT HCXOAHOM LieHbl. DTO CyMMa CKHIKH.
3. BBbIYeCTh CKHIKY H3 HCXOJHOMH LIEHbI. ITO OTNYCKHas LICHa.
4. BBIBECTH Ha 3KpaH OTHYCKHYIO LICHY.

Ha wiare 1 MbI mojiy4aeM HCXOJHYIO 1IEHY TOBapa. Mbl NMpeasokHUM MOJIb30BATENI0 BBECTH ITH
JaHHbIe Ha KJIaBHaType. B Hauie# nmporpamMme uis 3TOro Mbl MPUMEHHM MPHBEAECHHYIO HHXE HHCT-
pykuuio. O6paTHTe BHUMaHHE, YTO BBOAWMOE MOJIb30BaTeNIeM 3HauUeHHe OyeT COXpaHEeHO B nepe-
MEHHO# C HMEHEM original price (Me€pBOHayajlbHas LEHA).

original price = float (input ("BeBemuTe MCXOOHyK© LeHy ToBapa: "))

Ha ware 2 Mbl BBIYHC/ISEM CYMMY CKHAKH. [IJs 3TOro Mbl YMHOXKa€M HCXOAHYIO LeHY Ha 20%.
[MpuBeneHHAass HHXXE HHCTPYKLHA MCIOJHAET 3TO BbIYHCIEHHE W MPHCBAHWBACT MONYYECHHBIH
pe3yJIbTaT NePEMEHHOHN discount:

discount = original price * 0.2

Ha ware 3 MbI BLIYHTaEM CKHIOKY H3 HCXOJIHOH LICHBI. anBCIlCHHaﬂ HHXXE€ HHCTPYKUHSA HCIOJIHACT
3TO BbIYHCJIIEHHE H COXPAHACT ﬂOle'-leHHbli;l pe3yabTaT B nepemeHHoﬁ sale price:

sale price = original price - discount

HakoHen, Ha ware 4 1/ BbIBOAA HAa 3KpaH OTMYCKHOH LEHbI MBI BOCIMOJIB3yEMCS NMPHBEACHHOH
HHXE UHCTPYKUHEH:

print ('OTnyckHas ueHa cocTaenseTr', sale price)

B nporpamme 2.15 npeacrasneH Bech KOA C IPUMEPOM BbIBOJA.
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MNporpamma 2.15 | (sale_price.py)

1 # 3Ta nporpamMa MNoJiydaeT MCXOIHYIO LieHy ToBapa
# U BBUMCIIAET ero OTMYCKHyK LeHy C 20%-11 CKMIOKOM.

# MoNyunuTh UCKOIOHYK LEeHYy ToBapa.

2
3
4
5 original price = float (input ("BeBemTe mcxoOHylo LUeHy ToBapa: "))
6
7 # BUMCIUTBL CYMMY CKUIKMU.

8

discount = original price * 0.2

10 # BBMMCIIUTBE OTIIYCKHYIO LIEHY.

11 sale price = original price - discount
12

13 # llokaz3aTb OTIYCKHYK LEHY.

14 print ('OTnyckHas UeHa cocTaensfeT', sale price)

BkiBog nporpamMmbl (BBOAUMBIE AAHHbIE BbIAENEHbI XUPHBIM LPUHTOM) J

| Beemure McxomHyo uLeHy ToBapa: 100.00 [Enter|

OrnyckHasa ueHa cocraenaer 80.0

[deneHue c nnaBatowWwen TOYKON U LUeNovYnUCrieHHoe aeneHune

Ctout OTMETHTH, 4yTO Python uMeeT aBa pa3Hbix omeparopa aeneHus (cM. Tabm. 2.3). Onepatop /
BBIMOJIHSET AENEHHE C IUIABAIOLIEH TOYKOM, onepaTop // OCYLIECTBIAET LEIOYUCICHHOE NE/ICHHE.
O06a oneparopa IeNAT OAHO YUCIIO Ha Jpyroe. PasHuia ME&XAy HMMH COCTOMUT B TOM, YTO OIl€pa-
TOp / BBIAAET PE3yJIbTAT B KAUECTBE 3HAYEHH C IJIABAIOLIEH TOYKOM, a ONepaTop // — pe3ynbTar
B KayeCTBE LEJOYMCIENHOro 3HaueHus. [laBaiiTe BOCIOIB3yEMCsl MHTEPIPETATOPOM B HMHTEpaAK-
THBHOM peXHMe, YTOOBI IPOJEMOHCTPHPOBATH pabOTy 3THX ONEPATOPOB:

>>> 5 / 2 [Enter]
2.5

>>>

B 3TOM ceaHce MbI IPUMEHUIIM ONepaTop / Ui AeneHus yuciaa S Ha 2. Kak ¥ 0)xunanoce, pesyiib-
tatoM Oyner 2.5. Teneps maBaiiTe NIPUMEHHM OIEpaTOp // AJIA BBHINOIHEHHUS LEIOYHUCIEHHOTO

JIeTICHUS:

>>> 5 // 2 [Enter]
2

>>>

Kak BuaHO, pe3ynbrar paBHsercs 2. Oneparop // paboTaer cieayomnmM o6pazom:
4 xorza pe3yJbTaT MOJOXKHTENBHBIHA, OH ycekaemcs, T. €. €ro ApoOHas yacTb 0TOpackIBacTCs;
4 Korza pe3yJbTaT OTPULATENBHBIN, OIl OKpy2asiemcs 66epx 10 OIMXKaKILIEro Uea0ro Yyucia.

[puBenenmnblii HUXKe UHTEPAKTHBIIBIA CEaHC JEMOHCTpUpPYET paboTy oneparopa //, KOTAa pe3yiib-
TaT OTPULIATENbHBIN:
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>>> -5 // 2
-3

>>>

MpuopureT onepartopos

B Python MoxHO nHcaTh onepaTopsl, B KOTOPHIX HCMOJB3YIOTCS CJIOKHBIE MaTEMAaTHYECKHE BIpa-
JKEHHs C yJacTHeM HEeCKOJbKHX onepatopoB. [IpuBenennas Huke HHCTPYKLMA NPHCBaMBAET nepe-
MEHHOH answer CyMMY W3 3HaueHHs 17, 3HaueHHSA NMEPEMEHHOH x, 3HaueHUs 21 H 3HaueHHs nepe-
MEHHOM y:

answer = 17 + x + 21 + y

IpaBaa, HEKOTOpPHIE BHIPAXKEHHS HE HACTONBKO MPAMOJIMHEHHBIE. PACCMOTPHM NPHBENECHHYIO HH-
e HHCTPYKLHIO:

outcome = 12.0 + 6.0 / 3.0

Kakoe 3uaueHHe OymeT NMpHCBOEHO mnepeMeHHOH outcome? Yucino 6.0 MoXkeT HCMOIB30BATHCA
B KaueCTBe ONepaHa AJs OnepaTopa CI0KeHHs THO0 A1 oneparopa AeneHus. PesynsTupyrouen
nepeMeHHOH outcome MOXeT ObITh MpHCBOEHO 6.0 6o 14.0 B 3aBHCHMOCTH OT TOro, Koraa npo-

HCXOOHUT aenenne. K CYaCThIO, OTBET MOXKHO MNpE€ACKa3aTh, MOTOMY 4YTO Python COOJTIOIaeT TOT XKe
NnopsiAOK CJI€O0OBAaHHUA onepaum‘-i, KOTOPHIE BBl H3Y4YaJIH Ha YPOKaX MaTEMATHKH.

Hpeme BCE€ro CHa4yaJia BBHINOJIHAKOTCA ONMEpPALHH, KOTOPBIC 3aKITIOYECHBI B KPYIJIbI€ CKOOKH. 3aTCM,
Korga aBa orneparopa MCIOJb3YIOT Oln€pan] COBMECTHO, CHadajla IpHMEHAETCA OonepaTop € boinee
BBICOKHM TTPHOPHUTCTOM. Huxe HPHBEIACH TPHOPHTET MATEMATHYECKHX OIIEpaTOpOB OT CaMOro
BBICOKOIr'0O 10 CaMOIro HHU3KOro:

1. Bo3BeneHHe B CTENEHD: **.
2. YMHOX€eHHE, IeJICHHE H OCTATOK OT AeNeHus: * / // %.
3. Cno)XeHHe U BBIYHTAHHE: + -.

OTMeETHM, 4TO OMepaTopsl YMHOXKEHHA (*), JeJeHHs C IUaBalolleil TOYKOH (/), LeTOYHCIEHHOro
nenenus (//) U OCTaTKa OT AeJieHHA (%) UMEIT OAMHAKOBHIH MpuopuTeT. OnepaTopsl CIOXEUHA
(+) ¥ BBIYMTAHHA (-) TOXKE HMEIOT OJUHAKOBbIH NpHOpHTeT. Korna asa onepatopa ¢ 0AHHAKOBBIM
MPHOPHTETOM HCIIOB3YIOT ONepaH/] COBMECTHO, OHH BBIMONMAIOTCA CI€Ba HAMpaBo.

Teneps BepHEMCS K NpeabIAyILEMY MaTEMaTHYECKOMY BbIPaXXEHHIO:
outcome = 12.0 + 6.0 / 3.0

3uaueHue, KoTopoe OyaeT MPUCBOEHO NMepEMEHHOH outcome, COCTaBUT 14.0, noToMy 4TO onepaTop
Jleienns HMeeT O0oJjiee BBICOKHI MPHOPUTET, YEM OMNeEpaTop clnoxeHusd. B pesynbrare nenenue BbI-
MOJHUAETCA Tiepe]] CI0XKEHHEM. JTO BBIPaXKEHHE MOXKHO H300pa3sHTh CXEMATHYECKH, KaK MMOKa3aHo
Ha pHc. 2.9.

outcome = 120 + 6.0/3.0
outcome = 120 + 20

outcome = 14.0

PUC. 29 npuopufer onepaTopos



nasa 2. Beod, o6pabomka u 661800 71

B 1a61n1. 2.4 noka3aHbl HEKOTOpbIE APYTHE IPUMEPBI BBIPAKEHHUH BMECTE CO CBOUMH 3HAUYCHHAMM.

Ta6nuua 2.4. Hekotopble BbipaXeHuUs

BbipaxeHue 3naveuue

5+2 %4 13

10/2-3 2.0

8+ 12 *2 -4 28

6 -3*2+7-1 6
NPUMEYAHUE

U3 npasuna sbiYUCNEHNA cnesa HanNpaBo eCTb UCKNIoYeHue. Korna asa oneparvopa Bo3BeAeHUA B CTe-
NEeHb ** UCNONbL3YIOT onepaHA COBMECTHO, onepaTtopbl BbINONHAKTCA cnpasa Haneso. Hanpumep, Bbl-
paxeHwe 2 ** 3 ** 4 BblMUCNAETCA KaK 2 ** (3 ** 4).

MpynnupoBaHue Npu NOMOLM KpYrnbiX CKOBOK

YacTH MaTeMaTH4ECKOr0 BHIPAXKEHHS MOXHO IPYyNIHPOBATh MPH MOMOILH KPYTJIBIX CKOGOK, YTOOBI
3aCTaBUTh HEKOTOPHIE OMEpPALMM BHIMOIHATHCA Mepel APYruMU. B mpuBeaeHHOH HHXKe HHCTPYK-
LI TIEPEMEHHBIE a M b CKJIaBIBAIOTCA, U HX CyMMa JeJIUTCS Ha 4:

result = (a + b) / 4

Be3 kpyribsix ckobok mepeMeHHas b Oyner moaeneHa Ha 4, M pe3yJbTaT NpUOaBiIeH K nepeMeH-
HOH a. B Tabu. 2.5 noka3zaHsl enie HECKOJIBKO BHIPRXKEHHH M X 3HAYEHHH.

Ta6nuua 2.5. Eule HeCKoNbKO BbipaXeHU! U UX 3HAYEHUN

BbipaxeHHe 3HauveHue
(5 +2) *4 28
10 / (5 - 3) 5.0
8 + 12 * (6 - 2) 56
(6 -3) * (2+7) /3 9.0

G

BbiuncneHue cpegHero apupmMeTM4ecKoro 3Ha4eHunA

CpenHee apudMeTHYECKOE MPYNIBI 3HAYEHHH BRIYHCIAETCA OYEHb MPOCTO: HAJ0 CJIOXKHTh BCE 3Ha-
YeHHS W Pa3gesIuTh MONYYEHHYI0 CyMMY Ha KOJIMYECTBO 3Ha4eHHH. XOTA OHO BBIYMCIIAETCA A0CTa-
TOYHO TPAMOJIMHEHHO, MPU HAMMCAHHHM MPOrPaMMBbI, KOTOpas BHIYMUCIAET CpelHee apUpMeTHye-
CKOE 3HauyeHHe, OYEHb JIErKO JOMYyCTHTh omHOKy. Hampumep, npeanonoxum, 4to Kaxzaas mepe-
MEHHas a, b ¥ c COAEPKUT YHUCIOBOE 3HAYEHHE, U MBI XOTHM BBIYHCIIUTh CpPEHEe apUPMETHYECKOE
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9THX 3Ha4YeHHi. Eciu ObITh HEOCMOTPHTEJIbHBIMH, TO 1Ji BBINIOJIHEHHS 3TOr0 BBIYHCJIICHHSA MOXXHO
HanucaTth HHCTPYKUHIO, K IPUMEPY, COACPIKAHHUA

average = a + b + c / 3.0
3aMeTuIH, rae B 9TOH HHCTPYKLUHH owHOka? Bo BpeMs ee HCMONHEHHUS MEPBLIM OYIET BHINOJIHEHO
AeneHue. 3HaueHHe B ¢ OyAeT paslesieHo Ha 3, 3aTeM MOJyYeHHbIH pe3yibTaT OyaeT npubasieH

K a + b. OTO HenpaBHJbHBIA CrOCOO BbIYMCIEHHS CpeqHero 3HaueHus. [[ns Toro 4Tobbl Mcnpa-
BHMTb 3Ty OIUKUOKY, BOKPYT BbIPAXKEHHS a + b + c CJIELYeT NOMECTHTh KPYTIJible CKOOKH:

average = (a + b + ¢) / 3.0
JlaBaiiTe pa3bepeM 1uar 3a 1WAroM MpoLECC HaMMCAHHUA MPOrpaMMbl, KOTOpas BBIYUCISET CpeAHee

3HA4YCHHE. HpennonomnM, YTO HA 3aHATHAX MO HH(I)OpMaTHKC BbI [OJTYYHJIH TPH OLIEHKH KU XOTHTE
HalHKCaTh NporpaMMmy, KOTopas BbIBEAET cpemmﬁ 6ann u3 MOJIYYEHHBIX OLICHOK. Bor AJITOPUTM!

[TonyyHTh NEPBYIO OLEHKY.
[TonyyHuTh BTOPYIO OLIEHKY.

[Tosmy4uTh TPETHIO OLIEHKY.

L=

Beruncaute cpeaHuit 6ani, coXHB 3TH TPH OLIEHKH H pa3liesIuB CyMMY Ha 3.
5. Iloka3zaTb cpeanui 6ann.

B warax 1, 2 ¥ 3 Mbl MPeAIOXHUM M0JIb30BATENIO BBECTH 3TH TPU OLEHKH. MBI COXpaHHM HX B Me-
PEMEHHBIX testl, test2 M test3. B mware 4 Mbl BBIYHCIUM CpeqHHH 6ajul M3 3THX TPeX OLIEHOK.
J1ns Toro 4ToObl BEIYMCIIHTD M COXPAHHUTD PE3YJNIbTAT B IEPEMEHHOI average, BOCMONL3YEMCS NPH-
BEJICHHON HW)KE MHCTPYKUHEH:

average = (testl + test2 + test3) / 3.0

Hakoneun, B liare 5 Mbl nokaxkeM CpeAHIO0 oLeHKY. B nporpamme 2.16 npeacrasieH kox.

MNporpamma 2.16 | (test_score_average.py)

1 # TlonmyunTb TPU OLEHKM U TMPUCBOUTH MX [EepEeMEeHHbM

test

test

O J o W N

test2

# testl, test2 u test3.

1 = float (input ('BBemmTe nepByw OLUEHKY: '))

float (input ('BenuTe BTOpPYI OUEHKY: '))
3

float (input ('BeemmTe TpeTh OUEHKYy: '))

# BeMMCIMTB CpeIHWI Banyl U3 TpeX OLEeHOK
# 1 NpUMCBOMUTL pe3yJIbTAT NEPEMEHHOM average.

9 average = (testl + test2 + test3) / 3.0

10

11 # MokazaTh NepeMeHHywo average.

Beenure
Beemre
Beenure
| CpenHuM

12 print ('CpenHist 6ann cocransier', average)

BriBoa nporpammbl (BBOAUMbIE AaHHBIE BbiAENEHbl XUPHLIM LWPUGTOM)

NepByn OLEHKy: 5 [Enter]
BTOPY® OuLeHKy: 3 [Enter
TpeTel OueHky: 4 [Enter]
Gann cocraenser 4.0

P
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OnepaTtop Bo3BeAeHUs1 B CTeNeHb

B nomnonHeHHe K 3NEMENTapHBIM MaTEMaTHYECKHM ONEpaToOpaM CJI0XKEHHS, BEIYMTAHHSA, YMIIOXKE-
Hus u aeneHus Python mpenocraBisieT onepaTop Bo3BeldeHHs B creneHb (**). Hanpumep, npuse-
JI€HHasi UHCTPYKLHS BO3BOAUT MEPEMEHHYIO length B CTENEHb 2 M NPUCBaMBAET pe3yJibTaT epe-
MEHHOH area:

area = length**2

IIpeacTaBneHHBIA HUXKE CEAHC ¢ HHTEPAKTHUBHBIM MHTEPIPETATOPOM IMOKA3bIBAECT 3HAYEHHUS BhIpa-
KEHUH 4**2, 5**3 U 2**10:

>>> 4%*2

16

>>> 5*%3
125

>>> 2**10
1024

>>>

OnepaTop OoCTaTKa OT AeneHuA

B Python cuMBon % siBNIsieTCS onepaTtopoM octatka oT AeneHus. (OH Takke Ha3bIBaeTCS onepamo-
Pom Oenenus no mMoodymo.) OnepaTop ocTaTka BHIIOJHSIET AEJICHHE, HO BMECTO TOro, 4TOOBI Bep-
HYTh YaCTHOE, OH BO3BpallaeT OcTaToK. [IpuBeneHHas HH)KE MHCTPYKUHMS MpPUCBAaUBaeT 2 mepe-
MEHHOH leftover (OCTAaTOK).

leftover = 17 % 3

JTa MHCTPYKUHUS NMPUCBAHUBAET 2 NEPEMEHHON leftover, MOTOMy 4TO 17 neneHHoe Ha 3 paBHO S
¢ ocTtaTkoM 2. B ompeleneHHbIX CUTyallUsaX ONepaTop OCTaTKa OT AENCHHUS OKa3bIBa€TCA OYEHb M0-
ne3eH. OH IMPOKO UCIOJIB3YETCA B BEIYUCIEHHAX, KOTOPBIE NPE0OPa30BHIBAIOT IOKA3aHUs BpEMe-
HHU WIH pacCTOSIHUS, OOHApPY)KMBAIOT YETHHIE HJIM HEYETHBIE YHCIIA H BBIMOJISAIOT JPYTHE CrelHra-
JIU3UpoBaHHbIe onepauud. Hanpumep, mporpamma 2.17 mosyyaeT OT MOJIB30BATENs KOJIHYECTBO
CEKYHA M TpeoOpa3yeT 3TO KOJHYECTBO CEKYHI B 4achl, MHHYTHl M cekyHabel: 11 730 cekyHn
B 3 yaca 15 munyT 30 cexyHz.

Mporpamma 2.17 | (time_converter.py)

1 # MonyuMTe OT MOJB30OBATENA KOMMYECTBO CEKYHI.
total seconds = float (input ('BBemuTe KOIMUECTBO CeKyHHO: '))

2

3

4 # TlonyunThb KOJMYECTBO YACOB.
5 hours = total seconds // 3600
6
7
8

# ToNyYMTs KONMMYECTBO OCTABUMXCSH MUHYT.
minutes = (total seconds // 60) % 60

10 # MNonmyunTh KOJMYECTBO OCTABUMXCH CEKYHO.
11 seconds = total seconds % 60
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13 # MokazaTb pe3yJibTAThH.
i 14 print ('BoT BpeMms B yYacax, MMHYTax M CeKyHOax:')
15 print ('Yacei:', hours)

16 print ('MuuyTe: ', minutes)

17 print ('CekyHmel: ', seconds)

BbiBog nporpammel (BBOAMMbIE [@aHHbIE BblAENEHb! XUPHBIM WPUHTOM)

BeemmTe kKonmMuecTBO cekyHn: 11730 }wme{
Bor BPC-MF! B dWacaX, MMHYTax M (’f(—?K}’HJ_[&lX:
Yacei: 3.0

MunyTe: 15.0

Cexynnei: 30.0

JlaBaiiTe B3rissHeM Ha 3TOT MPOrpaMMHbII KO MOOIHXKeE.

¢ CTpOKa 2 MOJIY4Ya€T OT IOJIb30BATE/ KOJHYECTBO CEKYHI, MPHBOAWUT 3TO 3HAYCHHUC K THIY
float W MPUCBAaHUBAET €ro NEPeMEHHON total seconds.

¢ Crpoka 5 BblUMC/SeT KOJMYECTBO 4YacoB B 3aJlaHHOM KosMuyecTBe cekyHA. B oanom uace
3600 cekyH, clie1oBaTeIbHO, 3Ta HHCTPYKLHS JEIHT total seconds Ha 3600. ObpaTuTe BHU-
MaHHe, YTO MbI UCIOJIb30BaJIM ONEPATOp LEIOUYHCIEHHOTO AeNeHHUs (/ /). DTO BbI3BAHO TEM, YTO
MBI XOTHM MOJY4HTb KOJUYECTBO YacOB 0€3 IpOOHOM 4acTH.

¢ Crtpoka 8 BBIUHCIIAET KOJHUYECTBO OCTABIUMXCSA MUHYT. MHCTpyKuHMs CHa4ana MCronb3yeT ore-
paTop // Ans gefeHus total seconds Ha 60. DTo naeT Ham oOllee KOJTHYECTBO MHHYT. 3aTeM
OHa KCIOJIB3YEeT ONepaTop %, YTOOB pa3fenuTh obllee KOAHYECTBO MUHYT Ha 60 M MONy4uThH
0CTaTOK OT JieJieHHs. Pe3yabTaToM SBIsieTCs] KOJMYEeCTBO OCTABLUMXCSI MUHYT.

¢ Crpoka 11 BbIYMCIISET YUCAO OCTaBUIMXCS CeKyHA. B omHOM MuHyTe 60 cexyHn, cnenoBateb-
HO, 9Ta MHCTPYKLIHSA UCTIONB3YET ONepaTop %, YTOObI pa3leNuTh total seconds Ha 60 u mony-
YUTh OCTATOK OT JeNeHHs. Pe3ynbTaToM sIBIsSETCS KOJMUYECTBO OCTABILIMXCS CEKYHI.

¢ Crpoku 14-17 noka3sIBalOT KOJIMYECTBO YAaCOB, MUHYT U CEKYH/.

Npeobpa3zoBaHue matemaTnyeckux doopmyn
B NpOorpamMMHbie UHCTPYKL UM

U3 ypokoB anreOpsl Bbl, BEPOSTHO, MOMHHUTE, YTO BBIPAKEHHE 2X) NMOHHUMAETCS KaK MpPOM3BEle-
HMe 2 Ha x U Ha y. B Matemaruke omepaTop YMHOXEHHUs He Bcerga ucnosassyercs. C apyroi
cropoHbl, Python, a Takxke apyrue si3bIKM NMPOrpaMMHUpPOBaHMs, TpeOyeT HalHuus omnepaTopa s
moboi MaTeMaTH4YeCcKoi onepauud. B tabn. 2.6 noka3aHbl HeKOTOpbIe anrebpanyeckue BbIpaXke-
HUsl, KOTOpbIE BBIMOJHAKOT YMHO)XEHHE, U 9KBUBATIEHTHBIE HM NPOrPAMMHBIE BBIPAXXEHHU.

Tabnuua 2.6. Anrebpaunyeckue BblpaXKeHus

Anrebpaunueckoe BblpaxeHue BbinonHaeMan onepauus MporpammHoe BbipaxeHue

6B [poussenenue 6 Ha B 6 * B

3-12 - IMpoussenenue 3 Ha 12 [3+12 o -
4xy - [poussenenue 4 Ha x Ha y_-—m-i e x 7*;/7 -
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Bo BpeMs npeobpa3oBaHHs HEKOTOPBIX areGpaHYecKuX BhIPaXXEHHUH B MPOrPaMMHBIE BbIPaXKEHHUA
HEpeaKO HPUXOAUTCA BCTABJIATH KPYIjble CKOOKH, KOTOpPhIE OTCYTCTBYIOT B aireOpanuyeckoM Bbl-
paxennu. Hanpumep, B3risHute Ha Gopmyiny:

a+b
x= )

c

Jns Toro 4ro6bl mpeobpa3oBaTh €€ B MPOrPaMMHYI0 HHCTPYKLMIO, BBIDAXKEHHE a + b HYXHO 3a-
KJIIOYHTb B KpYTJible CKOOKH:

x = (a+Db) /c

B Tabn. 2.7 npuBeneHsl NOMOJHHUTENbHbIE anreOpanvyeckHe BHIPAKEHHA M MX IKBHBAIEHTHl Ha
Python.

Ta6bnuua 2.7. Anrebpavyeckue n NPOrpaMMHbIe BbIpaXXeHUs

Anrebpanyeckoe BbipaxeHue UHcTpykums Ha Python
X

=3= y=3*x/2

Y=

z=3bc+4 z=3*Db*c+4

_X+2 a=(x+2 / (b-1)
b-1

MNpeobpa3soBaHne matematuyeckon popmynbl B NPOrpaMMHYyI0 UHCTPYKLUUIO

[IpeanonoxkuM, 4To Bbl XOTUTE BHECTH OMNpENE/ICHHYI0 CyMMYy J€Her Ha cOeperatesibHblIi cueT U
OCTaBHUTb €€ TaM Ul HA4WCJIEHUs MPOUEHTHOro A0X0oAa B TeueHue cneayroummx 10 ner. B koHue
10-neTHero cpoka Bbl Xotenu 661 UMeTh Ha cuety 10 000 py6. Ckonbko geHer He0OX0AUMO BIECTH
ceroJHs, 4yro0bl 3T0 peanu3oBath B OyaymweM? J[ng toro 4yrobGbl 3TO y3HAaTh, MOXHO BOCIOJb30-
BaThCs GOpPMYIION:

_
(1+r)" ’

rae P— 3To TeKylas CTOMMOCTbh HJIH CyMMa, KOTOPYI0 HeoOXOOHMMO BHECTH CeroiaHs; F— 31o
Oynyuiee 3HayeWHe, KOTOPOE Bbl XOTHTE MMETh Ha cyeTy (B JaHHOM ciydae F cocTaBiseT
10 000 py0.); ¥ — 3TO ronoBas MPOLEHTHAs CTaBKa; # — 3TO KOJIMYECTBO JIET, B TE4EHHE KOTOPbIX
Bbl IUITAHHPYETE OCTABUTH JAEHbIH 1A CYETY.

Llenecooﬁpa:mo JUIA BBIMIOJJHEHHUSA 3THX pacyETOB HAMNMCATh KOMMNBIOTEPHYHK NMpOrpaMmy, noTtoMy
4YTO TOraa MOXXHO IO3KCIIEPUMENTHPOBATH C pa3HbIMH 3HAYCHHAMH NEPEMCHHBIX. Bor AJITOPHTM,
KOTOpblﬁ MOXEM IIPUMECHHTD:

1. IMonyuuts xenaemoe Gynyuiee 3HaYEHHUE.

2. TTony4uTh roaOBYIO MPOLIEHTHYIO CTABKY.
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3. Ilony4HTh KOJHYECTBO JIET, B TEYEHHE KOTOPBIX J€HBIH OyAyT JIeKaTh Ha CUETY.
4. PaccyHTaTh CyMMy, KOTOpas JO/DKHa OBITh BHECEHA Ha CYET.
5. Iloka3aTh pe3y/nbTaT pacyeToB, NOMyYEHHBIH B 1ware 4.

B marax 1-3 MbI npeayio)kUM NoJIb30BaTeNO BBECTH YKa3aHHbIE 3HaY€HHA. MBI MPHCBOMM ) ellae-
Moe Oyayliee 3HaueHHE MEPEMEHHOH C HMEHEM future value (Oyayliee 3HayeHHe), rOJOBYIO
NPOLIEHTHYIO CTaBKy — MEPEMEHHOH C HMEHEM rate M KOJHYECTBO JIET — MEPEMEHHOH C HMEHEM
years.

B mware 4 Mbl BBIYHCITHM TEKYLLYIO CTOHMOCTb, KOTOpasi MpeACTaBaseT co60H CyMMy JI€Her, KOTo-
PY!O MBI I0JDKHBEI OyeM BHeCTH. MBI npeoOpa3yeM paHee Moka3aHHYy GopMyJy B MPHBEAEHHYIO
HHDKE HHCTPYKLHIO. JTa HUCTPYKLHMSA XPaHHT pe3yJIbTaT pacyeToB B MEPEMEHHOH present value
(Tekyuias CTOHMOCTb).

present value = future value / (1.0 + rate)**years

Ha ware 5 Mbl mokakeM 3Ha4YeHHe B NepeMEeHHOH present value. [Iporpamma 2.18 aeMoHcTpH-
PYET 3TOT AJITOPUTM.

MNporpamma 2.18 | (future_value.py)

BbiBog nporpaMmbi (BBOAWMMbIE AaHHbIE BbiAeneHbl XUPHbIM WpUTOM)
| Beenure
| Beegure
:BBEHMTE

11
12
13
14

# Nonyuurs TpebyeMoe Oynyuee 3HaUeHMue.

futu

re value = float (input ('Beemmre TpebyeMoe Oynyuee 3HadeHue: '))

# [onyuuTb TONOBYIO MPOLEHTHYIO CTABKY.

rate

= float (input ('BBemuTe romoByl MPOLEHTHYK CTaBKy: '))

# MonyunuTh KOJMMYECTBO JIET pocTa CTOMMOCTU QOEHEer.

year

# Pa
pres

s = int (input ('BBemMTe KOIMYECTBO JIeT POCTa CTOMMOCTM OeHer: '))

CCUMTaTb CyMMy, HEOOXOmMMYK LUl BHECEHMS Ha C4YerT.
ent_value = future value / (1.0 + rate)**years

# [okazaTb CymMy, HeoOXOOVMMyK LNS BHECEHMST Ha CueT.

print ('BamM norpeByeTcs BHeCTM CymMy:', present value)

TpeGyeMoe Oynymee 3Hauenme: 10000.0 [Enter]

KOJIMYECTBO JIET POCTa CTOMMOCTM fAeHer: 10 [Enter]

Bam norpeGyercsa BHeCTM cyMMmy: 6139.13253541

N R R R R NS VS AR I SR O T B DR BRI N B O SR T e TR UG R Y e, TR

NPUMEYAHMUE

B oTnuune oT UTOroBoro peaynbsTraTa, NOKa3aHHOTO ANA 3TOW NporpamMbl, CyMMbI B gonnapax, py6nsax v
8 no6on apyroi BanioTe ob6bIMHO OKPYINATCA A0 ABYX AECATUYHbIX pa3paaos. Mo3xe B 3Toi rnase Bbl
Hay4uTeCh (hopMaTUpOBaTb YNUCNa C OKPYIMEHWEM OO0 KOHKPETHOMO KONWYECTBA AECATUYHBLIX Pa3psao0s.
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CmewwaHHble BblpaXeHusa npeoﬁpasoBal-me TUNOB AAHHbLIX

Korna BeImonHseTcs MaTteMaTHyeckas onepauus ¢ IByMs ONEpaHJaMM, THN JAHHBIX pe3y/bTaTa
Oyner 3aBUCeTh OT TMNA AAHHBIX ONEpaHIOB. [Ipy BBIYHMCIEHWH MAaTEMAaTHYECKHX BbIpaXXECHHIA
Python cneayeT pykoBoACTBOBaTbCSA YKa3aHHBIMH HIDKE NPABHIIaMHU.

¢ Koma Onepalrs BBINOJHACTCA C ABYMSA ULCHTOYHCICHHBIMH 3HA4YCHHUSAMH int, PE3ybTAaTOM
Oyner int.

¢ Korza onepauus BBINOJNHAETCS C ABYMs BELICCTBEHHBIMH 3HAYCHUAMH float, pe3ylbTaTOM
Oyzer float.

¢ Koraa onepauys BBINOJIHAETCA C int M float, LEJOYHCICHHOE 3HaYeHHE int OyAeT BpeMEHHO
npeobpa3oBaHO B BELIECTBEHHOE float, M pe3yNbTaTOM onepauuu OyzaeT float. (BelpaxkeHue,
B KOTOPOM HCNOJIB3YIOTCS OMNEpaHbl pa3sHbIX THIIOB JaHHBIX, Ha3bIBAECTCA CMEULAHHbIM 8blpa-
JHceHuem.)

IepBeie ABe CHUTyaLUH JOBOJBHO NPSAMOJMHEHHBI: ONEPaLUH C int NMPOM3BOIAT int M ONEpaLUH
¢ float MPOU3BOAAT float. /laBaiiTe MOCMOTPUM Ha NMpPUMEP TPEThEN CUTyallMH, B KOTOPO# 3aaei-
CTBOBAHO CMEILaHHOE BBIPA)KEHHE:!

my number =5 * 2.0

Korzaa 3Ta MHCTpYKUMS MCNOJIHUTCA, 3HaYyeHHe 5 OyneT mpuBeneHo k TNy float (5.0) u 3aTeM
yMHO)eHo Ha 2.0. Pesynbrart, 10.0, 6yaeT npucBoeH nepeMeHHO! my number.

IIpeoGpa3zoBanue int B float, KOTOpas HMEET MECTO B NMPUBEIEHHON BbIllle HHCTPYKLHH, IPOUC-
XOIHUT HesiBHO. EcniM Hy>HO BBINOJIHMTE NpeoOpa3oBaHHe ABHBIM 00pa3oM, TO MOXXHO NMPHUMEHHUTh
GyHKUHMIO int () JM60 float (). Hanpumep, kak noka3aHo B NPUBEAEHHOM HIXXe pparMeHTe Koa,
MO>XHO NPUMEHUTH QYHKLMIO int () AT NpeoOpa3oBaHUs 3HAUYEHHMS C HIIABalOLIEH TOYKOH B Lienoe
YHUCIIO:

2.6

ivalue = int (fvalue)

fvalue

IepBas MHCTPYKLHMA NMpHUCBaUBaeT 3HaYeHUE 2.6 nepeMeHHOH fvalue. Bropas mHCTpyKuMs nepe-
JaeT fvalue B KaYeCTBE apryMeHTa B QYHKUHMIO int (). PYHKUMSA int () BO3BpallaeT 3HayeHHe 2,
KOTOpOe NMpPHCBAWBAETCs NMepeMeHHOH ivalue. [locne HcnosnHeHHA 3TOro ¢parMeHTa Koja nepe-
MEHHOH fvalue Mo-npexHeMy OyaeT NPUCBOEHO 3HaYeHHUe 2.6, a mepeMeHHON ivalue OyAeT npu-
CBOEHO 3Ha4yeHHe 2.

Kak npomeMoHCTpHpoBaHO B mpedplAyuleM Npumepe, GyHKUMA int () mpeobpa3dyeT apryMeHT
C IUIaBalOLIE TOYKOH B li€JI0€ YHCJIO MyTEM €ro ycedeHHs. JTO O3HAayaeT, YTo oTOpachiBaeTcs
ApoOHas yacTb YKcsia. BoT npumep, B KOTOPOM HCNONB3YETCA OTPHLIATENbHOE YHCIIO:

fvalue = -2.9

ivalue = int (fvalue)

Bo BTOpO# MHCTpYKLMH U3 QyHKLHMH int () Bo3Bpaulaercs 3HayeHHe —2. [locnie ucnoaHeHus 3Toro
¢parMeHTa koma nepeMeHHas fvalue OyOeT CCbUIaThC Ha 3HaYeHHe —2.9, a nepemeHHas
ivalue — Ha 3HaYeHHe —2.

(D)’HKUPHO float () MOXXHO NPHUMEHUTH IJIs AIBHOT'O Hp806p83OBaHl/lﬂ int B float:

ivalue = 2

fvalue float (ivalue)
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[Mocne ucnonHeHus atoro ¢pparMeHTa KoJa NepeMeHHas ivalue OyAeT CChUIAThCSA HA LENOYUCIICH-
HOE 3Ha4YeHHE 2, nepeMeHHas fvalue OyJeT CChUIATHCA HA 3HAUYEHHE C IU1aBaloLlei Toukoit 2.0.

Pa3bueHune ANUHHbLIX MHCTPYKLUUH Ha HECKOMbKO CTPOK

BoAbIIMHCTBO MPOrpaMMHBIX MHCTPYKLMH NMUIIYT Ha OOHOM cTrpoke. OAMAKO €C/M MporpaMMHas
HMHUCTPYKLHS CINHIIKOM JJHHHAsA, TO BBl HE CMOXETE €€ YBUAETh LIEIMKOM B CBOEM OKHE peJaKkTopa,
HE MCIOJB3ys FOPH30HTAJIBHYIO NMPOKPYTKY. KpoMe Toro, ecau mpu pacneyatrke mporpaMMHOro
KoJa na Gymare olHa M3 HUCTPYKUMH OKaKEeTCS CIAMIIKOM JJTMHHOM, YTOOBI YMECTUTHCS Ha OJHOH
CTPOKE, TO OHA MPOAOKHTCA Ha CIEQyIOIEeH CTPOKE M TEM CaMbIM CAENaeT Ball KOA Heyao0ouH-
TaeMbIM.

IIpu noMolu cumeona npodondiceHus cmpoku, B KaueCTBe KOTOPOro UCNoNb3yercs oOpaTHas Ko-
cas uepta (\), Python no3Bonser pa3buBaTh HHCTPYKILHIO Ha HECKONBKO CTPOK. [l 3TOro mpocTto
HY>KHO BBECTH CHUMBOJ 0OpaTHOil KOCOH 4epThl B TOYKE, IJie CNIEAYeT MpepBaTh HHCTPYKLMIO,
M 3aTeM HaxaTb Ki1aBuiy <Enter>.

BOT HHCprl(llHﬂ ¢ MAaTEMAaTH4Y€CKUMHU pac'-le'raMu, KOTOpaﬂ ﬁbllla pa36n'ra, '-ITOGBI yMCCTHTLCﬂ Ha
JBYX CTPOKaXx:
result = varl * 2 + var2 * 3 + \

var3 * 4 + vard * 5

CHMBOJ MPOJOKEHUA CTPOKH, KOTOPBIH MOSABSETCA B KOHLE NEPBOH CTPOKM KOAA, TOBOPUT HH-
TEPNPETATOPY, YTO HHCTPYKLMSA MPOJODKHTCS Ha ClIEAYIOLIEH CTPOKe.

Python mo3Bosser pa36uBaTh Ha HECKOJIBKO CTPOK JIIOOYIO YacTh HHCTPYKIHH, KOTOpas 3aKiouena
B KpyTible CKOOKH, HE UCIIONB3YS JJI 3TOr0 CHMBOJI MPOAOIKEHUS cTpokH. HanpuMep, B3rnsHure
Ha NPpHUBCACHHYIO HU)XXE HHCTPYKLHIO:
print ("llpomavia1r B noHemesbHMK cocTaBwm", monday,

"BO BTOPHMK OHM cocTaBwm', tuesday,

"u B cpeny oHm cocraBwm", wednesday)

I[MpuBeneHHbIH HiIke PparMeHT KOZIa MOKa3bIBAET €Il OJUH NMPUMEp:

total = (valuel + value2 +
value3 + valued +
value5 + valueb)

KoHTponbHan Touka

2.19. 3amonHUTE 3HAYE€HHE KAXKAOro BbIpaxkeHHUs B cTonbue "3HaueHHe" B NPUBEACHHONI HMXKE
Tabnuue.

Bbipaxeune 3HaveHue

6+ 3 *5
12 /2 -4
9+ 14 * 2 - 6

(6 +2) * 3

14 / (11 - 4)
9+ 12 * (8 - 3)
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2.20. Kakoe 3HayeHHe OyaeT MPHCBOECHO MEPEMEHION result MOCJE TOr0, KaK HCIIOIHUTCA NpHBe-
JIEHHass HHXKe HHCTPYKLHA?

result = 9 // 2

2.21. Kakoe 3Hayenue OyneT MPHCBOEHO MEPEMEHINON result MOCIE TOTO, KaK HCTIIOJHUTCS NpHBe-
JIEHHas HHXe HHCTPYKLHA?

result = 9 % 2

Jlo cux mop Mbl 00CYXXIaH JMIIb 3JeMEUTapHble CocoObl BRIBOJA JAaHHBIX. B KOHEYHOM cuere
BBl 3aXOTHTE OCYILECTBIATh Gosee TLIATENbHBI KOMTPOIb TOTO, KaK JaHHBIE MOABIAIOTCA Ha
akpaHe. B 3ToM pasznene Bbl mo3Hakomutech ¢ pyHkuuei Python print nogpo6uee u ysuaure pas-
JMYMble NpHeMbl GOPMaTHPOBAHHS BBIXOAUBIX AAHIIbIX.

NMopaBneHne KOHLEBOro CUMBOSa HOBOW CTPOKM
B chyHKUUM print

Oyukuma print 06BIYMO MOKA3BIBAET OJHY CTPOKY BhiBoAa. HampyMep, npuBeenHble MHXe TPH
HHCTPYKLIHH NPOU3BEAYT TPH CTPOKH BbIBOJA:

print ('Ommu')

print('IOea')

print ('Tpu')

Kaxas nokasavHas Bblllie€ HHCTPYKIMS BBIBOAHT CTPOKOBOE 3HaU€HHE M 3aTeM Ie4aTaeT CUMBON
Hogou cmpoku. CaM CUMBOJI HOBOM CTPOKH Bbl HE YBHUIHMTE, HO KOT/1a OM BBIBOAMTCS Ha 3KpaH, 3TO
NPUBOJHT K TOMY, YTO JaHHbIE BHIBOIATCA CO cieayomei ctpoku. (CHMBOJI HOBOH CTPOKH MOXHO
NpeaCTaBUTh KaK CIEUHaIbHYI0 KOMaHAy, KOTOpas No0yXIaeT KOMIbIOTEP NEepeBOANTH MO3HLIUIO
neyaTH Ha HOBYIO CTPOKY.)

Ecmm motpebyercs, 4roObl GpyuKIMa print HE HauMHaJIa HOBYIO CTPOKY, KOTJa OMa 3aKaH4YMBAaeT
BBIBOJJMTH I1a 3KPaH CBOM BBIXOAHBIE AaHHbIE, TO B 3Ty (YHKUHIO MOXHO NEpeAaTh ClelHAIbHbIH
apryMeur end="' "':

print ('OmmH', end=' ')

print('Oea', end=' ')

print ('Tpu')

OOpatuTe BHUMaHHE, YTO B MEPBBIX ABYX HHCTPYKUMAX B (YHKIHIO print NepenaeTcs apryMeHT

end=" "'. OH rOBOPHT O TOM, YTO BMECTO CHMBOJIa HOBOH CTPOKH (pyHKUHS print JOJDKHA B KOHLE
CBOMX BBIBOAMMBIX JaHHBIX HanedaTats npobesn. BoT pe3ynbTaT HCIONNEHHS 3THX HUCTPYKIMIA:

OmvH IIBa Tpm

WHorna, Bo3MOXuHo, notpebyercs, 4ToObl QYHKIMSA print B KOHIIE CBOMX BBIBOAMMBIX AaHHBIX
HHYEro He mevartaia, Jaxe npoben. B 3ToM ciydae B GYHKIMIO print MOXIO NepeaaTs apryMeHT
end="":

print ('Omuu', end="'")
print('IOBa', end='")
print ('Tpu')
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OTMeTHM, 4TO B apryMeHTe end='' MEXJAY KaBblYkaMH HeT nmpobOena. OH yka3bIBaeT Ha TO, 4TO
B KOHLC BBIBOAUMBIX JAHHBIX Cb)’HKlIHPI print HMYEro ne4yaratb HE HYXXHO. Bort PE€3yabTaT UCIOJI-
HEHHS 3THX HHCTPYKLMH:

OmmulIBaTpm

3apaHue cumBona-pasaenuTens sHauyeHun

Korna B (byHKl.IHlO print nepeaarwTcs MHOIOYHCJICHHbIE apryMeHTbl, OHH aBTOMAaTHYE€CKH OTIe-
JAI0TCS MPOOENIOM NMPH UX BbIBoAe. BOT mpHuMep B HHTEPAaKTUBHOM peXHMe:

>>> print ('Ommu', 'HOea', 'Tpu') [Enter

OmvH IIBa Tpu

>>>

Ecnu norpebyercs, uToObl Mexy 3Ha4YE€HHUAMH nedarancs npoben, To B QYHKLUHIO print MOXHO
nepeaatb apryMeHT sep="":

>>> print ('Omuu', 'Iea', 'Tpu', sep='"') [Enter
OmmulBaTpu
>>>

DTOT cnelyanbHbIA APryMEHT TaKXX€ MOXXHO NPUMECHHTD, YTOOBI OINpeaCIUTb HHOW CHMBOJI KpoMeE
npo6ena, KOTOpbIH OyAeT OTAENATh HECKONbKO 3HAYEHHH:!

>>> print ('Ommuu', 'Iea', 'Tpu', sep='*') [Enter

Ommu*IOBa*Tpu

>>>

O6patuTe BHHMaHHE, YTO B 3TOM NpUMepe B QYHKLMIO print MepefaH apryMeHT sep='*'. OH
YKa3bIBa€T Ha TO, YTO BLIBOAUMBIE 3HAYEHHS JOJDKHBI ObITH OTAENEHB CHMBOJIOM *. BOT eule oguH
npumep:

>>> print ('Ommu', 'Oea', 'Tpu', sep='~~~')
OmmH~~~IBa~~~Tpu
>>>

3KpaHMpOBaHHble CUMBONbI

OKpanuposaHHblil cuM801 — ITO CNIEUHAIBHBIA CHMBOJ B CTPOKOBOM JIMTEpAJle, KOTOPOMY Ipen-
mecTByeT oOparTHas kocas yepra (\). Bo BpeMs neyaT CTpOKOBOro nurepaa, KOTOPbIA CONEPKHT
3KpPaHUPOBAIIHbIE CHMBOJIbI, OHH PacCMaTPHUBAIOTCS KakK ClelHalbHble KOMaHbl, KOTOpPblE BCTpOE-
HbI B CTPOKOBBIH JIHTEpaJl.

Hanpumep, \n — 3To 3kpaHHpOBaHHBLIA CMMBON HOBOH CTpOKH. IIpH €ro neyatd oH Ha 3KpaH He
BbIBOAUTCA. BMeCTO 3TOr0 OH nepeBOAMT MO3MUMIO NEYaTH Ha cledyroulylo cTpoky. Hampumep,
B3[JISHUTE Ha NPUBEJCHHYIO HU)KE HHCTPYKLHIO:

print ('Ommu\nIsa\nTpu')
Bo BpeMs BbINONHEHHUS 3TOH HHCTPYKLMHA OHA BHIBOIUT

OnmH
IOBa
Tpn
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Python pacno3HaeT HECKOJLKO JIKPAaMHPOBAHHBLIX CHMBOJIOB, HEKOTOpPBIE M3 HHX MEPEYHCIICHBI
B Ta0I. 2.8.

Tabnuua 2.8. HekoTopble 3kpaHWpoBaHHble cuMmBonbl Python

SkpaHupoBaHHbI cumBon | Pesynbrtar

\n T[TepeBOAMT MO3ULMIO MIEYaTH Ha CIIEAYIOUIYIO CTPOKY

\t [TepeBOAMT MO3ULMIO MEYaTH Ha CIEAYIOLIYI0 FTOPU3OHTANLHYIO MIO3ULHMIO Taby ALY
\' [TeuaTaeT OXMHAPHYIO KABBIYKY

\" [MeyaTaeT nBOIHYIO KaBbIYKY

AR [TeyaTaeT 0GpaTHYIO KOCYIO 4epTy

DKpaHHUPOBaHHbIA CHMBOJ \t MPOJBHIaeT MO3HLHIO MEYATH K CIEAYIOLIEH FOPH30MTaIbHOM MO3H-
uud Tabymiumy. (ITo3uuus Tabynasuuu 0ObIMHO MOABIAETCA MOC/IE KaXXAOro BOCBMOIO CHMBOJIA.)
Bot npumep:

print ('IH\tBT\tCp"')

print ('Ur\tldr\tC6"')

INepBas HHCTPYKUMA MEYATAET [IH U MEPEHOCHT MO3ULMIO MEYATH K CIAELYIOUIEH MO3ULMH Tabyns-
LUHH, MOTOM MNEYATACT BT U NEPEHOCHT MO3HLUHIO NMEYATH K CJICIIy}OlJ.ICﬁ MO3UUHH TaGmeuml, 3aTEM
ne4yaraet Cp. Pe3ynbrar Oyaer BoIMIAAETH TaK:

MH Bt Cp

Yr T Co6

DKpauMpOBaHHbIE CHUMBONBI \' M \" HPUMEHAIOTCA Ui O0TOOpakeHHs KaBblyek. [IpuBeneHHbIE
HHXXE HHCTPYKLHH ABJIAKOTCA HAITIAAHBIM IIPUMEPOM:

print ("JoMawHee 3amaHve Ha 3aBTpa - npouuraTh \"Tamynera\".")

print ('JounTan paccka3 O\'T'eHpu M BO3bMYyCb 3a AoMauKy. ')

OTH HHCTPYKUHH MOKaXYT CleAyIolIee:

JoMalmHee 3adaHue Ha 3aBTpa - npoumraTs ''Tamyera".

Hountarw pacckas O'T'eHpy M BO3BMyChb 3a IOOMAlUIKY .

Kak noxa3aHo B MpHBEJEHHOM HHXE MpHMeEpe, SKpaHHPOBAHHBIA CHMBOJ \\ HCMONb3YyeTCA I/
BbIBOJa 0OPaTHOM KOCOH 4epThl:

print ('OyTs C:\\temp\\data.')

Ta MHCTPYKUHA TTOKAXKET:
MyTs C:\temp\data.’

BbiBOA4 MHOrOYMCNEHHbIX 3HAYeHUX NpYU NOMOLLK onepaTtopa +

Panee B 3TOM ri1aBe Bbl BUAEIH, YTO ONMEPATOP + MPHMEHAETCA AJA CJIOKEHHs ABYX 4yHcen. OgHako,
KOTJa OlnepaTop + MCHONb3YeTCs C JBYMs CTPOKOBBIMH JIMTEPAlaMH, OH BBINOJIHAET X KOHKaTe-
Hauuio (WM cueruieHHe). 3To 03Ha4aeT, YTo OH A00aBnseT OAUH JUTepal k Apyromy. Hanpumep,
B3IVISHUTE Ha NPUBEIEHHYIO HH)KE HHCTPYKUHIO!

print ('3t0 + 'OOMH CTPOKOBENI JIMTeparn. ')
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OTa HHCTPYKLHS HaneyaraeT
3TO OIMH CTPOKOBBIA JMTEpas.
KoHkaTeHalus CTPOKOBBIX 3Ha4€HHH MOXET ObITh M0JIE3HA C LIeNIbI0 pa3OHEeHNs CTPOKOBOrO JIMTe-

pana, B pe3y/ibTaTe 4Yero AJIMHHBINA BbI30B QYHKUHHM print MOXET MPOCTHPAThCS HAa HECKONIBKO
CTpOK TekcTa. Bor npumep:

print ('Beemure obweM ' +
'mpomax 3a KaxIel OeHbs u ' +
'HaxemTe Enter.')

3Ta HHCTPYKLHA BhIBEJET CEAyIOLIee:

BeemmuTe o6BeM NpoAax 3a Kaxmeli OeHb M HakamTe Enter.

dopmaTtupoBaHue Yucen

WHoraa ObIBalOT CHTYallWH, KOTJAa YKCa, B OCOOEHHOCTH YHCIIA C [UIABAOLIEH TOYKOH, BEIBOIATCS
Ha JKpaH He Tak, Kak xoTenoch Obl. Koraa ymcno ¢ miaBatomie TOYKOH BBIBOAMTCA (YHKLHMEH
print, OHO MOXET NOSABHUTLCA, HMeA M0 12 3HayamMx pa3psagoB. ITO MOKa3aHO B BBIBOAE MpO-
rpammsl 2.19.

Nporpamma 2.19 J (no_formatting.py)

1 # 3Ta nporpamMMa OEMOHCTPMPYeET, KakK 4MCJIO

2 # c nnaBaoer TOYKOM BHBOOMTCS 6e3 dopMaTHMpPOBAHMA.

3 amount_due = 5000.0

4 monthly payment = amount_due / 12.0

5 print ('ExeMecsuHBM ruUtaTex cocTaenser', monthly payment)

BuiBoa nporpammbi

iExeM@canuﬁ [UlaTex COCTaBndeT 416.6666666666667

[TockoabKy 3Ta MporpaMma BBIBOAWT IECHEXHYI CyMMY, ObUIO Obl HEMIOXO YBHIETb €€, OKpYr-
JIEHHOM 10 ABYX HECATHYHBIX 3HakoB mocne ToukH. K cyactsio, Python npenocraBnser cnoco6
clenath HMEHHO 3TO, M Aaxke OoJIblie, IPH MOMOLIM BCTPOSHHOH QYHKIHH format.

[pu BBI30BE BCTPOEHHOM PYHKLUMH format B 3Ty GYHKUHIO IEPEJAIOTCA 1BA apryMEHTa: YUHCII0BOE
3HaueHue U crneuudukarop dopmara. Cneyugpuxkamop ¢opmama — 3TO CTPOKOBBIH JMTEpal,
KOTOPbIi CONEPXKUT CIELHaIbHbIE CHMBOJIbI, ONPEAEAIOUIME TO, KAK YHCIIOBOE 3HAYEHHE NO/DKHO
obITh OTGopMaTHpoBaHo. JlaBaliTe IOCMOTPUM Ha NIPUMED:

format (12345.6789, '.2f"')

I[lepBblii aprymeHT, yncno 12345.6789 c nnasarowien TOYKOH, — 3TO YHCJIO, KOTOPOE Mbl XOTHM
otdopMaTUpoBaTh. BTOpOii apryMeHT, CTpOKOBBIH IMTEpan '.2f', — 310 crneundukarop popma-
Ta. BoT 3HaueHHe ero coaep>KUMOro:

4 .2 3aJaeT TOYHOCTh. DTa 4acTh CrielMpUKaTOPa TOBOPUT O TOM, YTO MbI XOTHM OKPYTJIMTDb YHC-
710 10 ABYX NECATUYHBIX 3HAKOB;

¢ £ 3ajaeT, 4yTo TMN GOPMATHPYEMOrO HaMH YHCIIa ABJIAETCS YHCIIOM C M1aBaloLIeH TOYKOH.
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®dyHKUMA format BO3BpallaeT CTPOKOBOE 3HAUYEHHE, colepxaliee OTHOPMATHPOBAHHOE YHCIIO.
[IpuBeneHHDbIH HHXXE CEaHC MHTEPAKTHBHOTO PeXHMa NEMOHCTPHPYET HCMONb30BaHHE (yHKUHMH
format BMecTe ¢ (pyHKUHeH print Ui BbIBOAA OTGOPMAaTHPOBAHHOTO YHCIA!

>>> print (format (12345.6789, '.2f'))
12345.68
>>>

OOpaTuTe BHMMaHHE, YTO YHCJIO OKPYIJIEHO A0 JABYX NECATHYHBIX 3HaKkOB. [IpMBeeHHBIH HHXKeE
NpHMep MOKa3bIBAET TO )K€ CaMOe YUCJIO, OKPYTJIEHHOE 10 OAHOTO AECATHYHOrO 3HaKa:

>>> print (format (12345.6789, '.1f')) [Enter

12345.7

>>>

Bort ewie oaux npumep:

>>> print ('Uucno paBHo', format(1.234567, '.2f')) [Enter
Yucno paBHO 1.23
>>> "

B nporpamme 2.20 moka3aHo, KaKk MO>XXHO BHAOM3MEHHTb nporpaMMmy 2.19, yro6bl oHa dopmaTH-
poBaJia CBOii BLIBOA NPHU MOMOLIU 3TOr0 METOJA.

! Mporpamma 2.20 q (formatting.py)

"1 # 3ra nporpamma IOEMOHCTPUPYET, KakK MOXET OhIThb
|2 # oT®OPMATMPOBAHO UMCNIO C MJaBalleil TOYKOM.
'3 amount_due = 5000.0

‘4 monthly payment = amount due / 12

5 print ('ExeMecsauHeD1 njartex cocraeisert',

6 format (monthly payment, '.2f'))
BbiBoa nporpammbi

ExemMecauyHel1 niaTex cocraenser 416.67

dopmaTupoBaHue B IKCNOHEHUUanbLHOMW 3anucu

Ecnu BBI npennoynTaete oroOpakaTh YMcia ¢ MNaBarolleld TOYKOH B 3KCMNOHEHUHANIBHOH 3anucu’,
TO BMecTO OYKBBI £ MOXXHO HCNOJIb30BaTh OYKBY e WM OykBy E. BoT napa npumepos:

>>> print (format (12345.6789, 'e')) [Enter]
1.234568e+04

>>> print (format (12345.6789, '.2e')) @:
1.23e+04

>>>

' B TeKcTe KOMMBIOTEPHBIX MPOrPaMM IKCTIOHEHLIMANLHYIO 3aMHCh 3anuchiBaioT B Buae MEp, rae M — 3To maHTHcca,
E — skcnoHeHTa, o3Havatowas "...yMHOXHTh Ha 10 B ctenenu...", u p— nopsanok. Hanpumep, 1.602176565E-19 =
=1,602176565 - 10"°. — ITpuw. nep.
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[lepBas HHCTPYKLHMA NPOCTO HOPMATHPYET YKCIIO B IKCIOHEHUHATBLHOH 3amKCH. YHC/I0 BHIBOAHTCA
c OykBoi#i e, koTOpast 0603HauaeT 3kcroHeHTy. (Ecau B cneuugukarope dpopmara Bbl HCIIONB3yeETE
3ariaBHYI0 OyKBY E, TO pe3yibTaT OyAeT CofepkaTh 3arjaBHYIO E, KOTOpas 0003MayaeT IKCIOHEH-
Ty.) BTopas HHCTpyK1Ms JONOJHHTENBHO 331a€T TOYHOCTH 10 ABYX AECATHYHBIX 3HAKOB.

BcraBka 3ansTon B kayecrtBe pasgenuTtens

Ecnu Tpebyerca oTdopMaTHPOBaTh YHCIIO C pa3fie/IHTENAMH B BUZE 3aNATOM, TO B cieuHKATOP
¢dopMaTa MOXKHO BCTaBHTb 3aMATYIO:

>>> print (format (12345.6789, ',.2f'))
12,345.68
>>>

Bot npuMep, koTophiit hopmaTHpyeT euie Goliee KpyNnHOe YHCIIO:

>>> print (format (123456789.456, ',.2f')) [Enter
123,456,789.46
>>>

O6patute BHHMaHHe, 4TO B cnelH$HKaTope dopmaTa 3anaTas 3anuchiBaeTcs 10 (C/eBa OT) yKa3a-
TeNA TOYHOCTH. Hke NMpHBOAUTCA NpHMep, KOTOPbIH 3aJaeT pa3fieuTeb B BHIE 3aNATOH, HO He
3a/1a€T TOYHOCTh:

>>> print (format (12345.6789, ',f'))
12,345.678900
>>>

B nporpamMe 2.21 noka3aHo npHMeHEHHe pa3ieNnuTeNs B BUIE 3aNATOH H TOYHOCTH A0 ABYX AeCs-
THYHBIX 3HaKOB 111 HOpMaTHPOBAHHA KPYIHBIX YHCEJ B BUJIE CYMM B BAJIIOTE.

MNporpamma 2.21 1 (dollar_display.py)

1 # 3Ta nporpamMMa IOEMOHCTPMPYET, KaK YMUCJIO C MJaBaillelf TOYKOM
2 # MOXeT OrITE OTOOPMATMPOBAHO B KaueCTBE BaJIOTH.

3 monthly pay = 30000.0

4 annual pay = monthly pay * 12

5 print('Bawa romoBas 3apaboTHasa mnara cocrasuser $',

6 format (annual pay, ',.2f'"),

7 sep="'")

| BbiBOA NPOrpaMMmb!
|- o e e e e e ——————————————————— - N - _ 3 e—————
| Baw romoeoy rulaTex cocraenser $360,000.00
OtmeTHM, 4TO B CTpoke 7 B QYHKUHIO print ObUT NepeaaH apryMeut sep='". Kak yxe ynomuHa-
JIOCh paHee, OH TOBOPUT O TOM, YTO MEXAY BbIBOAUMBIMH 3HAYEHHUAMH HE JODKHO ObITh mpobena.

Ecnu 3TOT apryMeHT He nepeziaBath, TO Noce 3Haka $ OyaeT HanevaTaH npogei.

Onpenenel-me MUHUMaNbLHON WUpUHLbLI NoNA

CneundukaTop popmaTa MOXKET TakKe COAEPKATh MUHUMAIbHYIO LIMPHHY MOJA, T. €. MUHMMAJb-
HOE KOJIHYECTBO NPOOENOB, KOTOPBIE ClIEAYET MCMOb30BaTh V1A BhIBOJAA 3Ha4YeHHs. B npuBeneH-
HOM HH)KE IPUMeEpE NeYaTaeTcs YHCIIo B N0JIe LIMPHHOMH 12 npobenos:



naea 2. Beod, o6pabomka u 8b1600 85

>>> print ('Uucno paeHsgercs', format (12345.6789, '12.,2f'))
Unucio paBHAETCS 12,345.68
>>>

B 3ToM npumepe 3Hauenue 12 B cneuHpHkaTope popMara yKasplBae€T Ha TO, YTO YHMCIO AOJDKHO
ObITh BHIBECHO B 110JI€ INMPUHOM Kak MUHUMYM 12 npo6GenoB. B HameM ciydae BEIBOAMMOE YHCIIO
KOpO4e, 4eM 1oJie, B KOTOpOM OMO BBIBOAHTCS. B uucne 12, 345. 68 ucnonn3yercs Bcero 9 npobe-
JIOB Ha 3KpaHe, HO OHO BBLIBOAMTCA B Moje mMpHHOH 12 mpo6GenoB. B mogobHoM ciyyae yucio
BBIPaBHMBAETCs MO NMpaBoMy Kpaio nois. Ecnu 3HaueHHe cnMmkoM Gonbiuoe, 4ToObl yMECTHThCS
B YKa3aHHYIO IIMPHHY MOJs, TO MOJIE aBTOMATHYECKH YBETHYMBAETCS, YTOOBI 3TO 3HAYEHHE yMe-
CTHJIOCh.

OO6patuTe BUMMaHHE, YTO B MpEBIAYLIEM NMPUMEpE YKa3aTesb IIMPHHBI MOJA 3alMcaH 10 (CreBa
oT) 3anaroid. Huke npuBoauTCs npuMep, B KOTOPOM 3aal0TCs IMPUHA MOJIA U TOYHOCTh, HO 3ars-
ThI€ HE UCITIONB3YIOTCS:

>>> print ('Uucno pasHo', format(12345.6789, '12.2f'))
Umcno paBHO 12345.68
>>>

[Iupuna nons B cneurdukarope Gopmara IHPOKO MCHONB3YETCS, KOTAA HY)KHO Hare4aTaTb 4McC-
J1a, BBIDOBHEHHBIE B cTon6Uax. Hanpumep, B3rIsiHHTE Ha nporpammy 2.22. Bee nepeMeHHbIe BbI-
BOZATCS B MOJIAX IUMPHHOM CEMb MPOOENOB.

Mporpamma 2.22 | (columns.py)

1 # 3Ta nporpamMa BHIBOOMT MPMBEOEHHHIE HIDKE
2 # umcna C nyaBawouer TOYKOM B CToNbleE,

3 # B KOTOPOM OECSTUYHHIE 3HAKM BHPOBHEHHI.
4 numl = 127.899

5 num2 = 3465.148

6 num3 = 3.776

7 num4 = 264.821

8 num5 = 88.081

9 num6e = 799.999

11 # BeIBECTM KaxOoe 4YMCIIO B IOJIe UMPMH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>