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K3POJ1 BOPOAEPMAH — opHa 13 cambix NONYNAPHbIX BpUTaHCKUX TeneseayLnX, U3BeCTHaA CBOUMI
NO3HaHWMAMMN B MaTemaTuke, obnagarens CTeNeHn MarncTpa TexHn4Yecknx Hayk konneaxa CugHm
Caccekc Kembpuakckoro yHuBepcuTeTa U kaBanep opgeHa bpuratckoin umnepun. Kapon yeneueHa
NPOrpaMMUPOBaHNEM W CYNTAET, YTO Kaxablil pebeHOK AOMKEH MMETb BO3MOKHOCTb OCBOWUTb 3TOT
none3Hbli HaBbiK. BbicTynana segyLlein MHOMECTBa TefeLloy, NOCBALEHHbIX eCTeCCTBEHHbIM U TEXHN-
YeckuM Haykam, Hanpumep Tomorrow’s World n How 2, a Takke LiepemMoHWiA BpyYeHUs Harpag,
«foppocTb BennkobputaHum» — Ha Tenekananax BBC, ITV u Channel 4. Takxe oHa B TeueHne 26 neT
6bina coBegyLer MHTEeNNEKTyanbHON matemaTnyeckoin Teneurpsl Countdown Ha kaHane Channel 4,
cTana BTOPbIM MO NOMNyAAPHOCTW aBTOPOM HOH-GUKLLH B Hayane 2000-x, KOHCYNBTUPOBana
npembep-muHucTpa [3sraa KsmepoHa no Bonpocam, CBA3aHHbIM C NepCnekTMBaMn MaTeMaTnyeckoro
obpazoBaHusa B BenukobputaHum, — 1 Bce 310 Bpems Kapon noceswana ceba noncky npocTbix

1 3aHUMaTeNbHbIX cnocobos 0byyeHUA MaTeMaTVKe, ECTECCTBEHHBIM U TEXHUYECKUM HayKam.

OXOH BYOKOK okoHuun dusmueckunin dakynotet OkchopAcKoro yHuBepcuTeTa u nonyyuun
cTeneHb JOKTOPa HayK no BbluncnuTenbHom actpodusmke ot JIOHAOHCKOro yHUBepcuTeTa.,
Hauan saHumatbcA NporpammmnpoBaHuem ¢ BOCbMu neT, paboTan Ha camblx pasHbixX
KOMMbioTEepax, OT OAHOUUMOBLIX MMKPOKOHTPONNEPOB 40 CYNepKOMIbIOTEPOB MUPOBOTO
knacca. Cpeiv ero MHOTOYUCIEHHbIX NMPOEKTOB — KOCMUYECKMNEe CUMYNATOPBI, UCCNEAoBaHNA
B 06NacTV BbICOKMX TEXHONOTMIA U «pasymHble» poboTbl, CAeNnaHHbIe U3 NOAPYYHOro Xnama.
[xoH yBnekaeTca obyuyeHnem niogelt ecTeCCTBEHHBIM N TEXHUYECKUM HayKam: YNTaeT nexkuuu
0 KOCMOCE 1 OpraHu3yerT WKONbHbIe KPY»KKW MporpaMmMupoBaHma. Takke OH Kak coaBTop

M KOHCYNbTAHT Y4acTBOBaN B CO3AaHUN MHOXKECTBa HAYYHO-TEXHUYECKUX KHUT,

LWOH MAKMAHYC Hayumnca nporpammupoBaTh, Koraa emy 6uino aesats net. Ero nepsbim
A3bIKOM nporpammuposaHua ctan Logo. Cervac LLIOH — OnbITHBIN aBTOP W XKypPHaNWCT

B obnactu TexHonoruit. Cpegu apyrux ero KHUr — «fMporpamMupoBaHue Ha Scratch: war
3a warom», «Beb-gn3ainH: war 3a warom» n «Raspberry Pi ana “yainHukos”». Ha ero caite
WWW.5€an.co.uk MOXXHO HaiTK Urpbl 1 yyebHble maTtepuans no Scratch.

KPEWI CTUJIN — cneuvanuct no obyyenunio nHpopmatuke. NpoekT-menegxep 8 CoderDojo
Scotland, ceTn 6ecnnaTHbIX KPY»KKOB NpOrpaMMUpoBaHnA AnA monogaexu. PaHee Kpeir
pabotan B lLoTnaHACKOM areHTCTBe akagemuyeckom atrectauuu, HayuyHom uenTpe Mmasro

v Yumnsepcutete [nazro. Mepebim Komnblotepom Kpeira bbin ZX Spectrum.

KN3P KYUINWU nayyana nupopmatuky B YHMBepcuTeTe [nasro, nony4ywna cteneHmn bakanaepa
1 fOoKTOpa Hayk. PaboTana B KomnbloTepHoit nabopatopun YHusepcuteta Kembpuka Hag
NPOeKTOM, NOCBALEHHbIM PA3BUTHIO HABbIKOB aNroOpMTMUYECKOro MbIWNEHWUA Y YYEHWKOB
Mnafwmx knaccos. Takxke Knap — HactaBHuk B CoderDojo Scotland, cetu KpyxkoB
NPOrpPaMMMpoBaHWUA [NA MONOAEHKN.

A3HUEN MAKKA®EPTU okoHumn YHneepcuteT CTpaTknanaa no cneyuanbHoOCTy
«rHdopmaTurKar. Mocne Bbinycka paspabaTbiBan nporpammHoe obecneyeHne AnA HEKOTOPbIX
U3 KpyNHeNwnx B MMpe MHBECTULIMOHHbIX baHKoB. B cBobopHoe Bpema [iaHuen npenogaet

8 CoderDojo Scotland, cetn KpyXKOB NporpammupoBaHuA ANA MONOOEKN.
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BBeneHue

(oBceM HejaBHO KOMMNbKOTepPHOE NPOrpaMMUpOBaHMe Ka3anoch TanHCTBEHHbIM
pEMecnoMm, yaenom cneunaninctos. Mbicib 0 TOM, 4TO NPOrpaMMUPOBaHNE MOXET ObiTb
yBNeKaTeNbHbIM 3aHATUEM ANA KaXA0r0, 60NbWNHCTBY NOAENA 1 B TONOBY

He npuxoauna. Ho mup uameHunca. IHTepHeT, 3neKTPOHHAA NoYTa, COLManbHbIe CeTH,

CMapTd}OHbI n MobUIbHbIE MPUN0XEHUA, YparaHOM BNIETEB B HALLY XU3Hb, npeoﬁpaaunw
ee BCero 3a HeCKoNbKo nert.

KomnbloTepbl 3aHUMAIOT 0Y€Hb BaXKHOEe MeCTO B COBPEMEHHOM MUPE, U Mbl NPUHUMAEM
3T0 KaK f0MKHOe. BMeCTo 3BOHKOB N0 TenedoHy Mbl MOCbINaem TEKCTOBbIE C000WeHusa
UAK UCNONb3YeM coLManbHble ceTu. Mbl 0XOTHO nornowaem nwbbie NAoAbI
KOMMNbIOTEpPU3aLUN — OT UHTEPHET-LIONMUHTA U Pa3BNEYEHUI 10 HOBOCTEN U UTp.
0nHaKO Mbl MOXeEM He TONbKO UCMOb30BaTh 3TU TEXHONOTMM — HAYYMBLUNCH
NpOrpammupoBaTh, Mbl MOXeM pa3BUBaTb UX, C03[aBaTb COOCTBEHHbIE NPONU3BEEHMA
UMOPOBOro MCKYCCTBA.

Bcem, uTo 1enaet KomnbloTep, yNpaBAA0T CTPOKK NPOrPamMMHOr0 Koia, BBE/IEHHbIE

C KnaBuatypbl. KoMnbloTepHbIA KOA NOX0X Ha MHOCTPAHHDBIN A3bIK, HO A3bIK ITOT MOXeET
0CBOUTb KaX[bli M J0BOIbHO ObICTPO. MHOTUE CYMTAIOT, YTO NPOrpaMMUPOBaHUE —
0[HO 13 Hanbonee BaxHbix B XX BeKe ymeHMmil.
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YuuTbCA NPOrpamMmMmpoBaTh 0YeHb UHTEPECHO, BeAb Thl MOXeLb NONYYUTb pe3ynbTarThl
Cpa3y Xe, ¥ He BaXHO, CKONbKO ellle maTepuana npeactout usyunto. bonee toro,
(03JaHue Urp 1 Nporpamm — Takoe yBneKaTeNbHOe 3aHATUE, UTO 0YEHb CKOPO
nokaxetca, 6yATo OHO NOYTYH He TpebyeT yCuAuiA. ITO OTIMYHAA BO3MOXHOCTb ANA

TBOPYECTBA, HABEPHOE, NepBan 00M1acTb HaYKK, COBMELLALLAA UCKYCCTBO, NOTUKY,
COYUHUTENBCTBO U OU3HEC.

Kpome Toro, ymeHne nporpammupoBath 04eHb NPUrogUTCA B XM3HU. OHO pa3BuBaet
NOTUKY 1 UHTENNEKT, KOTOPbIe BaXHbl B CAMbIX Pa3HblX 06MaCcTAX — 0T HayKu

U MHXXEHEPHOTO Aena 40 MeANLUMHbI U lopucnpyaeHunn. KonnyectBo BakaHcuii, rae
HYXHO YMEHUe NporpamMmupoBaTh, bYAET Co BpemeHeM TONbKO PacTi, NPUYEM XOPOLIUX

NPOrpaMMUCTOB He XBaTaeT yxe ceiyac. Hayuncb nporpammupoBanni — u 4ndpoBoii
mup byaet oTKpbIT ans Teba!
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KaK ycTpoeHa 3Ta KHUra

3Ta KHUra 3HaKOMUT C OCHOBHbIMUW NOHATUAMY,
KOTOpbIe HY>HO YCBOUTb, YTO6bI HAyUNTbHCA
nporpammupoBarthb. Eue Tbl Hagews 3gecb

170  urpbi c PYTHON

B
yBnekaTtesibHble NPoeKTbl, Bonnowawiwne ngen T Mukcensuie BbluMcnsiem paccToaHu
YenoBeyvyku gaior B 370 Urpe, Kak u Bo MHOTUX APy
ﬂporpaMMMPOBaHHﬂ Ha ﬂpaKTVIKe. NOfCKa3KK | mexay apyma obvextamu, [ina pa
Y1o6b1 NHPOpMaLMio 6bINIO Nlerye NoHATb gwﬂ WcoBeTsl. SrenmseaenmaTananeser

M yCBOUTb, OHa pa36buTa Ha HebonbLune 6noKu.

Kaxpnana tema
paccmarpuBaeTcsa B 6nokax «CmoTpw
noapobHo, Takxe» nepeyncneHbl

C npUMepami ApYyrvie oTHOCALNeCs
1 yNpaKHEHUAMK \ K Teme pasgensi \

'-" 272 GyHKLMA BMYNCAART DICCTOARW
1 & Bsymn obwexramu. flobase 310t kog

" NOCAE KOAA, BEEABHHOID Ha ware 9.

from math import aqrt‘/
def distance(idl, id2):
x1l, yl = get_coordsi
x2, y2 = get coords|
return sqrt{{x2 - xl

83 ", }A:'Hw co scratcu -

MpATKKY

Lo6po noxanosate B cTyaul cneysddextoe! Quonetoebie
6nokw Looks («BHeWwHOCTbY) MOryT Hay4UTb CNPaiTbi MCYesaTb

" TBCA, Y BCA WY A, TAATL U Npo-
ABNATLCA,
s Henanbayh Grok
MpAyem cnpainTbl hide {scxpur),
BTN HYHHO,
Ecnu HysHO, 4TG0 CNPaRT ucyes, ncnonb3lyn Gnox hide wtofis cnpaft
[ecKkpbiThe). CNPalT OCTAHETCA Ha CLIEHE M CMOMXET NO HER HIPENCYEY o

ABUTaTbCA, HO BYAET HE3AMETEH A0 TEX NOP, NoKa 6NoK

- Oy
show («noka3saTbs) He BEPHET EMY BUAWMOCTb, o L &2
LigeTHble KPBITE W NOKAIATE
1 Yrobu cnpaiT noues, nononsayi Gnok
PUCYHKN hide (sckpeTEs). KOPAa HACTaNET _
NOACHAIT BPEMA NOKAIATH B0 CHORA, HCNONE-

3y Bnow show (snokazaTss). I

Pa3nMyHble BNOKI HAXOARTCA B CeRUMM Looks. _
(«BHEWHOCTES) nanuTps Gnoxos.

NOHATWA
W Mcuesaouwmi kot
nporpammmn- ITOT CRPMNT €O € KoTa,
poBaHus KOT BYAET MCUSIATH W NORBRNATHEA,
NPOACGAMAN AEAREHNE, QAME KOTA OH

HEBALAN.

Buibepw cnpaiT B cNUcke cnpan-

To8. KNUKHW NO KHOMKE |, 4Tobs

OTKPBITL NaHens cecAcTs. C nomo-
FroT GRoK npRNeT Wysto OTMETEM Show (snoKasaTes)

MporpamMmHbIfn
KOO W CKpUnTbl

|
Lo MOMHO MEHATS BMAAMOCTE |
|

NOTH ¥ HEBILAM | wher: li 11

_—\ Iror BRoK cHONA S Nokasats cRpatai

J AOKAINBAET ROTA /h cnpait

/

| womas
obbACHATCA | epaira,
Iror Baok Fis S SR
NOCTPOYHO pasnopaaser | | (Sprited |
maciicokon | oS devetion 90 €) | |
| | rowtion syl 10 - @ | |
() - Ko bos ewie Amaweren, | | can drag in player: [T

Pasmepbi 1 3dpdekTb o gt
B cKpuNTax MOMHO MEHATL pasMep 3‘”
cnpanTa u gobasnats emy cneusdderTol. ,,m';

He0an NoNOWATER e cnpah

MEna, uroe yBenWeMTE
CNPART, MR BTPMLA:
TenuHese, WTob ero
FMEHBLINTE

Bonmswwe wacna

YBENWUMBANT EHPAIT,
a ManeHsKe

YMEHBUEIOT. Yacno

100 — 310 ero

ofiusmi paamep -
A pai o _/a Hoé
31w B2 GNOKA MOTYT YRENNUMBATE oe IddenTi Tpadun
WK YMEHBWATE CRDART — Ha onpe- names

ENEHHYIO BENWRHY NG 8 NpOLEH- meKan
Tax OF €10 paiMepa, MHTEDE

3arpy3u u3 6ubauoTeunon kateropum Fantasy

(«@aHTacTUKa®) CNPaiT NPUBKOEHWUA U 0BaBL eMy

3TOT CKpUNT. NpPUBUAESHKE TENENOPTUPYETCA, BCNK
YTi N0 HEMY

Tenenoprauywa c nomowpio 3dpdekTor [

3pgant ghost [anpuapas
uYTh NPO3paLHES,; NOCHE
NOBTOPEMIR STOND Ihder
NONHOCTRIC WCHETHET

Fror be
[=Onepr
copazie

37107 6NoK MEANEHHO Nepeun
HEnRT M CnpaRT

WMHCTPYKUMW YKa3bIBaIOT, YTO HAado /

Ha®aTb, NepeTalnTe WK BbiennTb

Mopnucu noAcHswT _/

Kaxabli war



=
KAK YCTPOEHA 3TA KHUTA

CeMmb NPOEKTOB ANA pPa3BUTUA
HaBbIKOB NPOrpaMmMUpoOBaHuA.
CTpaHuLbl NPOEKTOB BblAeNeHbl

/— CUHel nonocoin

MpocTble nowaroesie
VHCTPYKUWK NpoeeayT Teba
no KakAoMy 13 MPOeKTOB

17

OXOTHWK 3A NY3BIPAMMK

“s,  [lOnonin IaBHeR WIPDBOA LNKN BHI0BAMI MomeTkun

HERAY TOUKAMM 133 ronsxo uTo conpanmmx dyrxumi. Yoeance, uto pce i € VKazaHuem
4 NONe3HO 3HATL PACCTOAHME " GACTH KODA CTONT WA CHOMX MECTAX, HX NODRAOK Y
T2 PACCTORHMA Mbl BOCNONE3Y- BaMEH. 3ANYCTH NPOTPAMMY — MyIHPH AOMMHE Ha CTPOKY,
\pMynod AOMATLCR NPU CTONKHOSEHWA C NOANOAKORA, CueT

* WIPb MEUATAETCA B OKHE KOHCONM. yToBbl HUYEro

HEe nepenyTaTtb

;“’ score = 0 4'\ / PEMYT
_—— arpyaet gy sqrt #MAIN GAME LOOP B Hanane wipt yoTaHOSMTL

3 MoyTyne Math MONSHPCTRO O4M0E B 0

while True: et
_— Naayuaet oopauHar if randint(l, BUB CHANCE) == 1:/-__\..,3.»-
repEoTo ofueRTa =
create _bubble ()
wﬂl WOOPULMHATE

1 BTOPOrD ofbexTa move bubbles()
2) BOIBDALAST PRCCTORMIE == MpwBagnReT ouos 33 NyIsip

sy obuexTaMn clean _up bubs{)  obisemy cueTy
24 g2 - el i e
score += collision()

print (score)

W TEaTAET CYUBT B OKHE NOHCOAN —

window.update ()

;. = NoIwE Mid GY1EM BABONHTY 10 KAk
NPATKKW = sleep (0.01) TONGIKENG, B ORI WIS
=== —lrEaeE ®
MpeocTasasnaEaeT wrpy
Podent 3 KOPOTRAR NPOMERYTOR 0
© 0.
pusie Mewmit umicna
T B Ginoxax,
it Tob 3aaTe
el cany dddexra hty uesTpom noanoKs
hibiue, uem cymma ix
i JTa MKOHKa
| Nposeprer, : Ko score += collision() — aro YKa3blBaEeT, 4TO
HE CTOMEHYTACH 1 | WOPOTKAA GOPMA 3AMUCH KO/ SCore npoponxeHue
| NOARORKA © oMM | =score + collision(), koTopsii .
p——— ~ w3 nysped | o oukn3a ""'f* 5 npoekTa
TREACTARAS b ribubl): W OBLMRA CUET K IFHOCWT PesynsTaT i . "
_ smcnom, Wamesa b tB) B 0BWWA cyeT, ITO TMNKYHAR £ '-"r ;’p =i /Ha Cneﬂylolﬂe“
b cwy gote MPOrPAMMHAR KOMCTRYKLIMA, -~ j 3 * cTpaHuue
e 3bdbecrad cyn | E— TIOITOMY [NIA HEE U ECTH KOPOTKaR - Awf g
A e i 'ﬁ'mm_ $opma 3anuce, To ME MONHO AENaTE - :
W €0 dopmbl. C HuMH P ks € BbMTaHWEM, HaNPWMED score - = 10 i
0 IENEPUMENTUPORATS. 2HANOrWHO SCOfe = scare -10. l

o e pmget.

/

| PCSARO0Y § CRRAYORAE _/
B pamoukax — AONONHWTENb-
. HaA HGOpMaLWA: NOACKA3KK,
w onpegeneHus, BaxHble Ans _
3aNOMUHAHWA BeLn e
BnaeT CApdT
spaTHOND
pEs s s
e || |
el F B MKoHKa coxpaHeHus
Yurail n HaunHai W P
IporpaRMNPOBITS] NOSABAETCA Ha Pa3Bopo-
L, o Tax ¢ npoektamu. OHa
||

HanomuHaet Tebe coxpa-
HATb BbINOMHEHHYIO
paboTy, 4Tobbl HNYero

He NoTepPANoCh B Cny4yae
npo6sem ¢ KOMMbIOTEPOM.

Coxpauail pabory
noyatie.
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YTo Takoe KOMMbloTepHaA  ceremee

Oymait
Kak KomnbloTep

rlpo rpaMMa? Kak ctatb 18-19)

nporpaMmmMnucTom
KomMnbloTepHas nporpaMmma — 3T0 Habop UHCTPYKUUIA,
cneays KOTOPbIM KOMNbIOTEP BbINONHAET NOCTAB/IEHHYIO
3apauy. MporpammupoBaTb — 3HAUYMT NUCATb A1 KOMNblOTEpPa
NoLwaroBble UHCTPYKLUM, O6BACHAIOLWME, YTO U KaK MY HYXXHO AenaTtb.

KomMmnbloTepHble Nporpammbl — noecroay

Hac okpy»kaloT KoMnbloTepHble Nporpammbl. MHOXeCTBOM
NprMbopoB 1 MOBUNBHbBIX YCTPONCTB, KOTOPbIMU Mbl
NoNb3yemca N30 AHA B ieHb, yNPaBAatoT NporpamMmmbl.

To ecTb 3T YCTPOMCTBA CeayoT NOLWaroBbiM MHCTPYKLMAM,
KOTOpPble HanncaHbl NPOrPaMMmncTamu.

<] Mo6unbHbie TenedoHbl 2\ KomnbloTepHbie NPpUNoXeHnn
Mporpammbl NO3BONAIOT cAenaTb Bce, uTo mMbl glenaem C NOMOLLbIO KOMTbIO-
3BOHOK MNK OTNPaBUTb TEKCTOBOE Tepa, OT NpocMOTpa CeTU UHTEPHET
coobuyenue. NMpu NoMcKe KOHTaKTa [0 COCTaBNeHUs JOKYMEHTOB U NPOUTPbi-
no UMeHW Nporpamma cama HaxoguT BaHWA My3blKW, BO3MOXHO Gnaropapsn
HYKHbI TenepoHHbIA HoMep. Kofy, HanncaHHoMy nporpaMmmucTamu.

<] Urpwl

Wrposaa npycTaBKka — 3TO BCEro NULlb
cneyuwanbHbIA TUN KOMMbloTepa. Bee
Urpbl, cAenaHHble ANA NPUCTaBOK, —
31O Nporpammbl. lpaduka, 3BYK

W ynpaeneHue B Urpax pacnvcaHbi

B8 MPOrpaMmMHOM Kofe.

> ABTomo6unn
B HeKoTOpbIX aBTOMOBMAAX KOM-
NblOTEPHbIE NPOrpaMmmbl CNegaT
3a CKOpPOCTbIO, TEMNEepaTypo
BO3[lyXa W KOMWYECTBOM

A CTupanbHble MawWnHbl Tonnuea B bake.
CTvpanbHble MalvHbI NPOrpaMmmupy- Mporpammbl MoOryT
HOTCA Ha Pa3Hble PeXXnMbl CTUPKMN. Ja)ke NnomMo4b BOBpeMmA
KomnbloTepHbIA KO CneguT 3a Temne- NPUTOPMO3UTb, 4TOObI

paTypoii BOAbl U BpEMEHEM CTUPKM. noe3sfgka 6bina 6esonacHee.
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Kak paﬁoTaIOT KOMIMbKOTEPHDbIE NMPOrpamMmmbl

KomnbloTepbl MOTYT Ka3aTbCA OYE€Hb YMHbIMW, HO 3TO BCErO NINLLb HanMyKaHHble
3NEKTPOHUKOW ALMKN, KOTOPbIE YMET OUeHb 6bICTPO 1 TOYHO BbINOAHATD
WHCTPYKLUMW. Mbl, pasyMHble CyLIecTBa, MOXKEM laBaTb KOMMbOTEpPaM 3agauu,
ONUCbIBaA UX B BUAE NPOrpamMm, TO eCTb MOLIAroBbIX UHCTPYKLWA.

—?@ KomnbioTepbt
'L{_, . He ymelT gymaTtb

Cam no cebe KomnbloTep l:.

HW Ha YTO He CNoCo6eH. 2 Hannww nporpammy

3agaua nporpaMmmucTa — = Tbl MOKelb 06BACHWTL KOMMBIOTEPY, UTO
faBaTb eMy UHCTPYKUUU. AenaTtb, Hanwncae Oo4YeHb nO,ﬂ,pOﬁHble WHCTRYK-

LMK, KOTOPbIE Ha3bIBAKTCA MPOrPaMmON.
Kaaan MHCTPYKUUA [OMKHa BbiTb JOCTAaTOYHO

be3 MHCTPYKUMA npocToi, 4Tobbl KoMMnbloTep ee NoHAN. Ecnn
KOMMbIOTEP COBCEM WHCTPYKLUWA HanncaHa HeBepHo, KOMNboTep
Gectonkoebii nosepet ceba He Tak, Kak Tbl XOuelllb.

ITO KOMMNbIOTEPHAA Nporpamma,
BbINOAHAOLWAA 0OpaTHbIN OTCueT
nepep 3anyckoM =~ N\ for count in range(10, 0, -1):
print ("Counting down”, count)
3 A3bIKN NporpammupoBaHua
KOMFIblOTEp MOMET BbINONHATDH

VHCTPYKLUWNA NKLLb Ha TeX A3blkax, KOoTopbie
emy NoHATHbL. [porpammucTam NpUxoauTCcA
BbIOUPaTb, KAKOWN A3bIK NyYlle NoAXOAUT \
AnA pewedHna KOHerTHDﬁ 3afavn. 1

for count in range (10, 0, -1):

B wtore Bce nporpammbl CTAaHOBATCA
OBOWYHBIM KOAOM — MPOCTERLWNM
KOMMbIOTEPHbLIM A3bIKOM, COCTOALLMM
W3 Hynemn n eguHAL

print (“Counting down”, count)

>

Myck!

Yo o CHEHT

Menezo (Mnw annapatHble cpeacTea) —
3TO YaCTW KOMMNbIOTEPA, KOTOPbIE Thl
MOeLlb yBUAETb UK NOTporaTth
(npoBoAa, cxembl, Knaguatypa, IKpaH

u Tak ganee). Coptom, unv nporpamm- |
HbIMU CPefICTBaMW, Ha3blBalOT Nporpam- |
Mbl, KOTOPbIE BbINONHATCA Ha KOMMbIO- ll
Tepe v ynpasnawT ero paboTon. !
AnnapaTHble U NPOrpaMmMHble CpeacTsa ‘

1
| paboratoT coobuya, 4tobbl KOMMNbIOTED
i MOT BbINONHATEL NONE3HbIE 3a0auyun.
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YMa N KaK KOMIT blOTEP CMOTPU TAKXE

{ 14-15 Yro Takoe
KOMMNbIOTEPHAA Nporpamma’

MporpaMmucT goMmKeH HayuUnTbCA AYMaTb Kak KOMNbloTep.

Kak cTatb 18-19)
Bce 3apgaunm Hy>XHO pa36uBaTb Ha Hebonbluve noasagaun, APOrPaMMICTOM
KOTOPbIM Nnerko cnegoBatb 1 KOTOpble HEBO3MOXXHO NOHATDb
HenpaBW/bHO.

Adyman Kak po6or

MpepcTtasb cebe Kade ¢ opULMaHTOM-POOOTOM.
MockonbKky y pobota 6eCXUTPOCTHBIN KOMMbIOTEPHbI
MO3r, eMYy HYXXHO O6BACHUTL, Kak AOCTaBNATL Bnoaa

Anroputm — 310 Habop NpPoCTbIX
WNHCTPYKUUI, OB bACHAIOLWMNX, Kak

C KYXHW noceTuTenam, oxxngarunm B OﬁeﬂeHHOM 3ane. BbINOMHUTb 3agavy. MNporpamma —
CnepBa 3Ty npob6nemy Hy>HO pa3buTb Ha NPOCTbIE, 3TO anropuT™, NepeseaeHHbIN
NOHATHbIE KOMMNbTEPY NOoA3afa4yu. Ha MOHATHbIN KOMMNbIOTEPY A3bIK.

Mporpamma 1 gna pob6ora-opuymnanra

Cnepya 3Tou nporpamme, pobot bepet ey c Tapen-
KW, BNambiBaeTCA U3 KYXHW B obefeHHbI 3an npAMo
CKBO3b CTEHY W KNaaeT efy Ha nos. 3ToT anroputm
COCTaBneH HeJoCTaTouHO NOAPOBHO.

<| bepal
MHCTPYKUWUM CAVULLKOM
HEOAHO3HaYHbI: Mbl
3a6binu 06BACHUTD
poborTy, uTo UaTU
HYKHO Yepes ABepb.
JTloasam 3710 nokasa-
nock 6bl OYEBUAHDBIM,
HO KOMMbIOTEPDI

He yMeloT AymaTb
camu.

2 Mporpamma 2 gna po6ora-opuymanHta
Ha 3710T pas mbl ckaszanun poboTy, 4Tobbl OH Wen yepes
KYXOHHYIO IBepb. Tak OH 1 AeNaeT, HO 3aTeM HaTbiKaeTcs
Ha MeCTHOro KoTa, Nagaer u pa3bueaeT Tapenky.

1. B3ATb Tapenky ¢ epoi

2. UATH U3 KyXHW K CTONY NOCETUTENA TaKuM 06pa3om:

WATU K KYXOHHOW ABEpH

£\ Bce ewje He ngeanbHo

WATW OT ABEPU K CTONY NOCETUTENA Po6oT He 3HaeT, Kak 6bITb C NPenATCTBMAMM
(Bpoae kowek). Ytobbl OH Mor 6e3onacHo
3. MocTaBuTb Tapenky Ha CTon nepea NoceTUTeNnem IRESMEL IR MROTMIR AR CORER -

»aTb eule 6onee noapo6HbIE UHCTPYKLWW.



OYMAW KAK KOMNbIOTEP 17

Mporpamma 3 gna poboTta-opuymnanTa

Cnepys 3ToMy BapyaHTy Nporpammsl, poboT 6narononyyHo
pocTasnaet 6aogo nocetuTento, ormbas npenAatcTema. OgHako,
NOCTaBUB Tapenky Ha cTon, poboT 3aCThiBAET Ha MECTE, a Ha KYX-
He TeM BpeMEeHeM CKanavMBaeTca NPUroToBneHHas eaa.

— =
Hﬂ’l’ﬂ Kiﬂﬂﬂ&&ﬂ ﬂﬂﬁpﬂ PR e g iE‘

eCNIU 3aMEYEHO NpenaTcTaue, 060ATH ero

- S R ——— - -~ A\ Heyxenu nonyunnocb?
eCnv 3aMeyeHo npenaTcTeme, 060K ero HakoHet-To po6ot cmor 6naronony4Ho

pocTtaeuTb efy. Ho mbi 3abbinu ckasatb

€My, 4TO NOTOM HYKHO BEPHYTbCA
Mpumep U3 XKN3HN

Ha KYXHIO 3a HOBOW TapEJ'IKOFI.
MoxeT, Haw Po6oT-0PpULMAHT U BbIAYMAHHbIV, OfHAKO
anropuTMbl TaKOTO TUMa BCTpeYyarTca nosciogy. Hanpumep,
ynpasnaembliii KOMMNbIOTEPOM NUGT UMEET AENO CO CXOXKUMMN
npobnemamu. BBepx unn BHU3 emy cnegyeT ABuraTbCca?
Ha kakon cnegyiowmin 3tax exaTb?

Ha4ydTb ABHKEH“E BBEPX < nporpam“a ansa n“¢1-a
B s . = : . Yrobbl nudT pabotan
Ecnu HaxaTa KHOMKA 3Taxa HUXe Tekywero: > npasunbHO 1 6e3onacHo,
Ka<abli War nporpammbi
HayaTb ABUXEHWe BHU3 [OMKeH BbITb TOUYHBIM,

MOHATHBIM W YUWTbIBATb BCE
BO3MOXHble ciyyaw. [po-
rpPamMUCTbl AOMXKHbI ybe-
[AWTbCA, YTO OHW COCTaBUNN
NOAXOAALNIA aNTOPUTM.
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CMOTPU TAKXE

Kak cTaTb NporpammmncTom

MporpammucTbl (MNn Koaepbl) — 3TO NIOAN, KOTOPble CO3AaloT e s
nporpammbi, ynpasnsaiowme BCem, YTO Mbl BUAUM U flenaem Python?

Ha KoMmnbloTepe. Tbl CMOXKellb N1ucaTb COGCTBEHHbIE NMPOrpammbi,

€c/in 0CBOMLb KaKoM-HNOYAb A3bIK NPOrpaMmMupoBaHuns.

A3bIKM NporpaMmMnpoBaHUA

A3bIkoB nporpamMmmunpoBaHnAa O4eHb MHOTO. Ka)K,D,bll:"i N3 3TUX A3bIKOB MOXHO
Mcnonb30BaThb 4114 BbINOIHEHWA Pa3HbIX 3adadv. Bot HeKOTOpble U3 CaMbIX
nonNynApPHbIX A3bIKOB U Uenun, Ana KOTOPbIX X Yallle BCero Mcrnonb3yoT.

Yro Takoe 22-23)
Scratch?

C MOUIHbIN A3bIK 418 HANUCAHUA KOMMbIO- M AT L AB WpeaneH, Korga HY»HO BbINONHATL
TEPHbBIX ONEPaLMOHHBIX CUCTEM. MHOTO MaTEMaTUYECKUX BbIUMCEHUIA.

Ada

Wcnonb3yeTcsa Ana ynpasneHna KoCMUYeCcKu-
MM Kopabnamm, CyTHUKaMU U CamoneTamu.

PaboTaeT Ha KoMMbloTepax, MOBUNbHbIX

[N aBTOMaTU4eCcKoro oTobpakeHus
VHGOPMALIMK Ha MHTEPHET-CTPaHULIaX.

Java javascript A3bIK ANA HANWCaHWA UHTEPAKTUBHDIX

Be6-cainTos.
BusyanbHbi A3bIK, KOTOPbIX

M. TeKCcTOBbBIN A3bIK, NTOAXOAALMIA
sa’atCh UAeANbHO MOAXOAUT ANA U3yYEe-  wm : - Python e e
HWUA NPOrPaMMUPOBAHNA.

TenegoHax 1 NnaHweTax.

Yro Takoe Scratch? ':-Ii.::-:' By —ﬂ-_n__-l'-'r

Scratch (unTaeTca «cKpaTY»)
OTNIUYHO NOAXOAUT, YTOObI HauaTb
nporpammupoBatb. [porpammbl
Ha 3TOM A3bIKe COCTOAT He 13 TeKC-
TOBbIX MHCTPYKUMIA, @ n3 6nokoB
KOAa, COeANHEeHHbIX Mexay cobo.
Scratch — npocToi n apdpekTns-
HbIW A3bIK, 3HAKOMALLNIA C OCHOB-
HbIMW NOHATUAMM, HEOOXOANMbI-
mu, 4yToObl NPOrpamMmMmMpoBaThb
Ha ApYrux A3blKax.

[THackpack

Kop co3pnatot, coegunHAn
uBeTHble Bnoku mexay coboi

Mporpamma 3anyckaetca
Ha 3TOW 4acTh 3KpaHa
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Yto Takoe Python?

JTiogv no BCcemy Mupy NCcnosb3y- . ghostgame
toT Python (unTaeTtca «nanMToH») i
ONA CO3AaHUA UTP, MPUNOXKEHUIA
n Beb-cantos. OcBouB 3TOT
3ameuyaTenbHbIi A3bIK, MOXKHO print (‘'Ghost Game’)
nnucatb Camble pasHbie Nporpam- feeling brave = True [
Mbl. Koa Ha Python coctout
U3 CJIOB aHIMUINCKOro A3blKa i
N CUMBOJIOB.

# Ghost Game

from random import randint

score = 0
while feeling brave:
ghost door = randint(l, 3)

print (‘Three doors ahead...’)

Mporpamma, HanucaHHas
Ha Python

Mpuctynum

Mopa HayaTb nporpammupoBartb! Bee, uto
Tebe HYXKHO, — KOMMNbIoTep C MNOAKNIOYEHNEM
K MHTEepHeTy. B 3TOM KHUre Mbl HAYHEM

c A3bIKa Scratch, KOTOPbIN OTANYHO NOAXOAUT,
4yTO6bI BCTATb Ha NYTb NPOrpammucTa-
3HaToKa. [IpnroToBbCA BONTU B Yy[EeCHbIN
MUP KOMMNbIOTEPHOIO NPOrpaMmmumpoBaHusa!

“a s COBETH IKCMEPTA

Tebe Kak NpoOrpammmcCTy-HOBUYKY
| NONEe3HO IKCMEPUMEHTUPOBATL .
| ¢ Kogom cBoux nporpamm. OguH |
| 3 nyywmx cnocobos yemy-To
HaYUUTbCA — 3TO MEHATb pasHbie
| yacTu Koga U CMOTpPETb, YTO
npousonget. rpas c nporpam-
MOW, Tbl HalAelb HOBble cnocobbi
| peweHwus 3agay, y3Haewsb 6onblue
0 NpPorpamMmmmnpoBaHum, u Tebe
CTaHeT ewle uHTepecHee!







HauHem
co Scratch
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i e .

Yto Takoe Scratch?

Scratch — 370 BU3yanbHbIN A3bIK, NPOrpaMMNpPOBaTh Ha KOTO-
pom oueHb nNpocTo. C ero NoOMoLbio MOXHO CO3AaBaTb camMmbie

pa3Hbie Becesible N MHTepPeCHble NporpamMmmbl.

OcHoBbl Scratch

Scratch oTnnMyHO NoaxoauT ANs co3faHuAa urp
1 aHMMaumin. ina Hero ecTb obWwmpHbIe Habopbl
(Mnn BUBNNOTEKM) KAPTUHOK U 3BYKOB, C KOTOPbIMMN

MOXKHO no3abaBuTbca.

‘w Hauynem nporpammupoBatb
L Scratch — A3bIk nporpammunposa-
HuA. OH NouTn He TpebyeT BBOAA TEKCTa
C KnaBuaTypbl U IErOK B OCBOEHUW.

Hanwwm .~ >\
CBOI NepByto
nporpammy
Ha Scratch!

3 3acTaBum cnpanTbl
ABUraTbCA U TOBOPUTDH

B nporpammy moxHo nobaBnaTb 06BbEKThI:

nioaen, aBTomobunn, KUBOTHbIX. Takme 06bekTbl

Ha3blBakOTCA CI'IpalﬁTaMld‘ C nomouybio CKpUNTOB
WX MOMHO HAY4YTE OABUTaTeCA W pa3roBapuyBaTb.

CnpanTbl

MOMXHO «Hay4nTb»
Aeuratecs, beratb
1 TaHUeBeaTb

. CoepgMHMM

CKpUNT.

_ iR S ey

CnpaifTel MOXHO

. 3anporpamMmMpoBaTk TakK,

yT06b! OHI TOBOPMAN.

&~ nporpammMmHbie 6noKn
MporpammupyioT B Scratch

C NMOMOLLbIO LiBETHbIX 6N1OKOB
kopa. Beibupas 6noku n coegm-
HAA UX BMECTe, MOXHO COCTa-
BUTb HAbOP UHCTPYKLMIA —

ik

YctaHoBKa
v 3anyck Scratch

24-25)

WHTepdenc
Scratch

26-27)

LiseTHbie bnokn 30-31)
W CKPUNTbI

bnokw coeguHalTcA,
KdK anemMeHTbl
ronoBONOMKN

et CNERT

Scratching — 3710 cnoco6 cmewe-
HUWA 3BYKOB ANA CO3JaHNA MYy3bIKK.
A3bik Scratch no3sonser o6begu-
HATb KaPTUHKK, 3BYKW 1 CKPUMTbI
AnAa co3gaHua nporpamm.




4TO

TunnyHasa nporpamma Ha Scratch

3710 npumep Scratch-nporpammel. [lencTemne nponcxognT
B obnacTu 3KpaHa, KOTopas Ha3biBaeTcA cueHon. Ha cueny
MOXHO A06aBNATbL GOHOBbIE KAPTUHKMK U CNPaNTbI,
«OXWUBAAA» UX C MOMOLLbIO CKPUMTOB.
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KpacHas KHoNka
OCTaHaBnueaer
nporpammy

3eneHblin dnaxok
3anyckaeT nporpammy

[> BbinonHeHune 7 \}y <
nporpammbi . (Untitled ] F .
3anycr< nporpammbl by abed (unshared)

Ha3bIBAKOT TaKXe ee
BbiNonHeHnem. Ytobbl
BbINOMHUTL NpOrpammy
Ha Scratch, Haxmn

Ha 3eneHblid GNakok Hag
06nacTblo CUEHDI.

DoHoBaA KapTUHKa /

CkpunT 3acTaBnaer
CrpanT akynol
ABUraTbCA

Ha cuyeHe moxert
HaxoOwuTbCA
HECKONbKO CNpanTos

> CkpunTtbl gna
«OXWBNIEHNA» CNPaNTOB
CxkpunTbl B Scratch
COCTOAT U3 BNOKOB. 2TOT
CKpWUNT 3aCTaBnAeT akyny
nnaeaTtb Tyga-croaa

no 3kpaHy. bnarogapsa
6noky next costume J :
(«cnegyioWmin KOCTIOM) wait secs
akyna npu Kakgom ; _

ABWKEHWUMW OTKpbIBaeT
¥ 3aKpblBaeT nacThb.

forever

Bnok forever («Bcerga»)
fenaet nepemelyeHue
cnpaiita 6eCcKOHeYHbIM

®

a =" 3AMOMHM

Mporpammbi Ha Scratch

Ecnu coxpaHuTb ceoto paboTy

B Scratch, nonyuutca npoekT. MNpoekT
CONEPKUT BCE UCMONb30BaHHbIe
CnpaiTbl, GOHbBI, 3BYKM 1 CKPUMTbI.
Ecnu 3arpy3ntb NPoeKT 3aHOBO, BCe
€ro 3N1eMeHTbl OKaXXyTCA B MPEXHEM
COCTOAHWN — B KakoM Obinn Ha MOMEHT
coxpaHenus. MpoekT Scratch —

3TO KOMNbBHOTEPHAaA Nporpamma.
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HAYHEM CO SCRATCH

YcTaHOBKa 1 3anycK
Scratch

YTo6bl HaYaTb NPOrpaMmmMupoBaTh, NOHAA06UTCA
nporpammHoe ob6ecneyeHue Scratch. Ero moxHo
YCTaHOBUTb Ha KOMNbIOTEP Unu paboTaTtb C HUM
No CeTN — OHMIANH.

Co3paem yueTHylo 3anucb Scratch

YyeTHas 3anucb No3BONAeT BbiK/1aAabiBaTb rOTOBbIE
nporpammsl Ha canT Scratch. OHa Takxe HyXHa, YTobbl
COXpaHATb NPOeKTbl Npu paboTte No ceTu. 3anam Ha canT
Scratch no agpecy http://scratch.mit.edu n Haxmun
«Bctynante B CKkpeTy», 4TOObI CO3AaTb YYETHYIO 3anuch.

lMpumeyvarue. Boi moxeme
nosie308amseca pycuguyupo-
saHHol sepcued Scratch.
OdHako 8 6onblwuHCMae
A3bIKO8 NPO2PAMMUPOBAHUA
UCNO/b3YIOM KOMaHOb!

Ha aHznulickoMm, Hanpumep

8 Python (cm. cpasHeHue
KomMaHo Ha c. 102-105).

B 3moli kHuze sce npumepb!
npusedeHsl

Ha aHenutckom
A3bIKe.

b

(c gucka).

<] HaunHaem paboTty
Cnocob yctaHoBKm Scratch
3aBMCMT OT TOTO, MCMONb30-
BaTb NN €ro yepes MHTep-
HeT (no ceTun) unu 3arpy- P
3UTb Ha KOMMblOTEp -

secen SAROMUN

MuTepHer-caiit Scratch

Cawr Scratch HaxoanTcAa nNo agpecy:

http://scratch.mit.edu/

db

L
&aQ

&
A
&
.0

2 3anyck Scratch

3anaw Ha cauT http://scratch.mit.edu
1 Bbibepu «Pernctpauna». 3anonHu
$bopmy, cozgas umsa nonb3oBatens

1 naponb. ¥6eguce, 4to poautenn

He BO3paXkaloT NPOTUB TBOEI peru-
CTpauuu Ha caiite.

Mocne peructpaumn Ha caite Scratch
Bbibepu «Bxopn» n BBegu ceoe nms
nonb3oBatena u naponb. KnukHu «Co3ga-
BaW» BBEpPXY 3KpaHa, 4ytobbl co3patb
HOBYIO NPOrpammy.

Ckauam Scratch c caitta http://scratch.
mit.edu. 3anycTu nporpammy ycTaHoB-
K1 — Ha pabouem cTone NoABUTCA

WKOHKa Scratch.
C gucka

Cpenan ABONHON KNUK MO UKOHKe
Ha pabouem cTone — u Scratch 3anycTuT-
CA, FOTOBbIN K BBOAY NPOrpamm.



YCTAHOBKA U 3AMYCK SCRATCH =~ 25

«Knuk» («wenyok») o3HavyaeT
HakaTue NeBON KHOMKK MbILLKMW.
«[TpaBbl KNWUK» 0O3Ha4aeT HakaTune
npaeoi kHonku. Ecnu y Tebs
MbILWKa C eQUHCTBEHHOWN KHOMKOW,
ANA NpaBoro KnNuka cnepyet
Ha)kaTb 3Ty KHOMKY, yaepxunsas
knasuwy Ctrl Ha knaBuaTtype.

Pa3Hble Bepcuum Scratch

B 31O KHMre mbl paccmoTpum Bepcuio 2.0 Aa3bika Scratch.
lMocTapanca ncnonb3oBaTb UMEHHO ee. bonee ctapble
Bepcuun 6yayT pabotaTb HEMHOTO MHauye.

EaEr

,i, ]

A Scratch 1.4 2\ Scratch 2.0
B ctapoit Bepcun Scratch cueHa B nocnegHein sepcuun Scratch
HaxoAMTCA C NPaBOW CTOPOHbI pobasneHbl HOBbIE KOMaHAbl,
3KpaHa. a CLieHa HaxoAuTCA cneea.
==
===
. 2

MNocne Bxoga Ha canT Scratch aBTomaTtn-
YECKM COXpaHAeT Teow paboTy. Ytobbl
YBUAETb COXPaHEHHbIE NPOrpamMmbl,
KNMKHKU MO CBOEMY MMEHMW B NPaBoOM
BEpPXHEM Yrny 3KpaHa u Bbibepu My Stuff
(«Mowu paboTbi»).

CeteBan Bepcun Scratch pabotaert Ha kom-
nbtotepax ¢ Windows, Ubuntu u Mac OS.
OgHako ans ee pabotsl HyxeH Adobe Flash,
fO3TOMY Ha HEKOTOPbIX NNaHWeTax oHa

He 3anycTnTCA.

Otkpoit meHto File («@ainn») BBepxy
3kpaHa u Bbibepu Save as («CoxpaHuTb
Kak»). Cnpocu y poautenei, Kyna nydlue
BCEro COXpaHATb CBoM paboTsl.

CkauaHHan Bepcua Scratch paboraet

Ha KomnbloTepax ¢ Windows unu Mac OS.

Ha komnbioTepax ¢ Ubuntu oHa He 3anycTuT-
ca — ecnn y Teba Ubuntu, nonpo6yit
ceTeByio Bepcuio.
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NHTepdenc Scratch

Tak BbIrnAguT 3KpaH, unu uitepdeliic Scratch. CueHa Haxo-
AWNTCA CNeBa, a CnpaBa MOXHO co3fiaBaTh NPOrpaMmbil.

KnukHw ana nepexoga

o WN3meHeHne
B MOMAHO3KPAHHbLIN peXxum

A3blKa

V JKCNepuMeHTUpY#
JKCNEepPUMEHTUPYW € NHTEep-
deicom Scratch, knukas

no KHoMKam 1 3aknagkam. Kak
UX UCNONb30BaThb, Mbl pa3be-
pPemcA, BbINONHAA NPOEKThI.

Onuumn WHCTpyMeHTbI
MEHI

Kypcopa
\

& % X

[ '] (Untitled

onuynuwn MEHIO

by abed (unshared)

C nomoLLbio ONUMIA MEHI0, KOTopoe
HaxogwuTcAa Baepxy 3IKpaHa, MOM¥HO...

File («®aiin») — coxpanuts
FES 2 paboTy, co3aaTh HOBLIA
NPOEKT.

Edit (<PegaktnpoBatb») —
208 OTMEHUTD OLIMGOUHDIE AeACTBIS,
M3MEHWUTH Pa3mep CLeHb!.

Tips («MNoackazku») — ecnun
Tips 3anyTaewbCa, UM oTeeT
30ech.

WHCTPYMEHTbI KYPCOPA
KNMKHW Ha NHCTPYMEHT, KOTOPbIA
XOuellb UCNoNb30BaTh, 3aTem
KNUKHW Ha CNpanT uaK cKkpunT,

K KOTOPOMY XOYellb €ro MPUMEHWUTD.

KonupoBarb cnpaint
WK CKPUNT.

x153 y:-61 4

Sprites

- (-
-% YAanuTh CNpaiiT uam ckpun.

YBenuunTb CripanT. -
Stage
1 backdrop

New backdrop:

@/dG

New sprite: Q /m m\
| ]

4 i

MocmoTpeTb onucaHune
6noka.

m YMeHbWWTb CripanT.

HuUA QoHa

\ KHonkw namerne-  CUHAA pamKa BOKPYT / KHonkn nobasneHus /
BbiOpaHHOro cnpaiTa

HOBBIX CNpanToB



Bknapka
3BYKOB

Bknapka
KOCTIOMOB

Brknapgka
CKpUMNTOB

[> Kapra Scratch
CueHa — obnacTs, rae BbINoHA-
10TCcA nporpammel. Co cnpanTa-
My MoxHO paboTaTb B cnvcke
CNpanToB, @ CKPUNTOBbIE 6NOKK
BblbMpaTh 13 NnanuTpbl 61oKoB.
O6nacTb CKPUNTOB HYKHa,
yToObI COCTAaBNATL CKpUNTBI.

CMUCOK CLEH

AJ y b
Scripts T Costumes TSounds w

IEvents 2 AT

Control BbiGOP pasHbix HK__. BoiGparHbiit
ISensing \g_/ TU""BW@ R o Ei::?qi
IOperators R s P s Ea A Sl T Y%-'si&
l More Blocks

. Kﬁkﬁﬂm ynpasnaiowye

_ MNonoxexwne
BulbpaHHo-

ro cnpanTa

Ha cueHe

\ i %
| LY
[ Backpack  \ | \ \)
———ic ~ )
Yr1obbl co3gasaTb CKPUNTHI, Co3paBai B ploK3ake MOXKHO XpaHUTb MacwTab
nepetackuean bnoku otcioaa 30ecb CKpUNTDHI CKPUNTbI, CNPanTbl, 3BYKN oTobpaxeHua

B obnacTb CKpunToB

W KOCTHOMbI CKpUNTOB
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CnpauTbl

" (26-27 Untepdeiic
Scratch

CnpaiiTbl — OCHOBHbIe 3nemMmeHTbl B Scratch. Kaxkpgas f
. Kocriomi 40-41)

Scratch-nporpamma cocTouT U3 CNpPanToB U CKPUNTOB ANA
ynpaBneHunsa umn. B nporpamme «Y6eru ot gpakoHa!» co cTpa-
HULY 32-37 NCcnonb3yoTCA CNPanTbl KOTa, ApaKoHa M NOHYMKa.

| Mpsmkn 42-43) |

Yto moryT cnpanTbi? .

CnpaitTbl — 3TO M300paXKeHNA Ha CLeHe, U ANA YNPABNEHNA | Myimoxem u3aasats §
NMK cny>kat ckpunTbl. CNpanTbl MOXHO HayyYuUTb pearnpoBsatb Zf PERHIC N, E
Ha gpyrve cnpainTbl U Ha AeNCcTBUA Nonb3oBaTens
nporpammsl. Hanpumep, BOT YTO MOTYT CNpPanTbl.

sy

|
|

Nepemelyathbca no cyexe loBopHTb Yepe3 GannoKbl, BOT TaK
H3menaTb cBOI 06nMK BbinonHATL KOMaHAbl NONb30BaTeNs
W3paBatb 3BYKH U UrpaTh My3biKy PearipoBarb Ha CTONKHOBEHHA € 06beKTaMM

CnpanTbl B uHTepdence Scratch

B npoekTe MOXeT 6biTb MHOIO CNPANTOB, 1 Y KaXA0ro crnpanTta MoryT . g;ﬁ'::fe
6bITb CBOWN CKPUMTbI. BaXKHO He nepenyTaTb, K KAKOMY CrpanTy Kakue npUHagnexar
CKpuNTbl 4OOABNATbL, U NOMHUTDL, KaK NepeKknioyaTbCa mexay 3TOMY CnpaiTy
cnpantamn.

SCRATCH @ ric~ Editw Tipe

=) [Untitied scripts | Costumes | Sounds
o L L=

| Rpen Eiownon a
| §paa [ More Blocks -
L i
mwEE—————]
D — D
Mepekntouanca e O =2
Mexay cnpanTamm, e ) s
KNWKaA Nno HAm | _ _
_  ply wiund | pog v | until done
- o =]
[> CnpaiTbl U CKPUNTbI D

B npoekTe moxeT 6bITh
MHOrO CNPAanTOB, N KakAbli
CNpanT MOXeT MMeTb R e N . -~
MHOTO CKpUNTOB. = = ' S e T e

E

s

P

-
I
i
|



CNPAWUTHI

Co3paHuve n pegakTnpoBaHue CripanToB

Yem 6onbuwe B urpecn paﬁTOB, KOTOPble MOTryT CTaJIKNBaTbCA,
MaHeBpPWUPOBATb U NpecnenoBaTb Apyr gpyra, Tem oHa yB/eKkaTteJibHee.
Co3pgaearb, KONMuUpoBaTb 1 yaanATb CpanTbl O4eHb NPOCTO.

V Co3paem cnpaiTt

Wcnonb3yi KHONKKW Hag CMCKOM CMpanTos,
yTo6bI fO6aBUTL CNIPAAT B NPOrpamMmMy unm
€034aTb HOBbIW,

(New sprite: ¢ /m (O]

A A ',

-‘ 7 7
Beibop //‘ Ucnonb3osanue
Be6-kamepbl
Bbibop n3obpaxeHua

u3 bubnuotekn
C AMCKa

Co3paHwne
HOBOro CcnpanTa

V KonupoBaHue nnu yganeHue cnpanra

Y1obbl ckoNMpoBaTh CNPaNT N ero CKPUMThI,
cAenan npaebiA KNWK No cnpainty n Boibepm
duplicate («gybnuposatb»).

Sprites ] Konupogaxwne

/r_, cnpaira
I H duplicate X

Sprite 1

YpaneHwe cnpanta

Ha3sBaHune cnpanTa

Ecnv co3gaTb HOBYIO Mporpammy

B Scratch, cnpanT koTta 6yaeT Ha3biBaTbCA
Sprite1. NMporpammupoBaTtb 6yaeT nerue,
eC/v Tbl Jalb CBOVMM cnpaiTtam 6onee
NOHATHbIE UMeHa. Kpome Toro, 310
ynpocTUT paboTy Co CKpUnTamm.

W3meHn Ha3BaHue

Korpa oTkpoeTtca naHenb nHGopma-
UMK, KNNKHW Ha TEKCTOBOM fone 1 nome-
HAW Ha3BaHWe C MOMOLLbIO KNTaBUaTypbl.

Beegm 3pnecs
HOBOE UMA

cnpanTa
I/-
‘ 0 (Spike W )

x:84 y:-69 direction: -90° -e
rotationstyle: 1) «— e

can drag in player: (0
show: M

Bbi6epu cnpanr

Bbibepu cnpaiT B CNWCKe CNPanToB W KNUKHA
No KHOMKE i B yrny pamku.

-~

—— Cunsana

Sprites KHOMKa i

g\ CnpaiT nepeMMeHOBaH

i1 cail

& KnukHW No cuHein cTpenoyke cnesa
OT CnpanTa, 4Tobbl 3aKPbITh NaHenb.

Tenepsb B cnucke
cnpanTos —
HOBOE Ha3BaHWe
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LIBeTHbIE ONOKMK v

Scratch

N CKPUMTDI

oT fipakoHal

Bnoku packpaiueHbl B pasHbie LBeTa B 3aBUCUMOCTH
OT UX HasHauyeHus. Npn nx coegnHEHNN Nony4awTCA
CKpUNTbI, B KOTOPbIX 6/10KM BbIMOMHAIOTCA NO oyepeaun.

P
LiBeTHble 6noku Scripts TCostumes T Sounds ]
B Scratch ectb 6noKn fecaTn pasHbIX TUNOB.
Mepeknoyanca mMexay HUMU € NOMOLLbIO IMotlon IEvents
KHOMOK Nanutpbl 610KoB. KNMKHM No LBeTHOM l Looks - Control
KHOMKe, 4To6bl yBUAETb BCe 6NIOKN B CEKLUM. ISensing
l Operators
lMore Blocks
KHonka, NnoKa3blBakoWwan ]
opaHxesble bnoku Data
(«aHHbIE»)
Ha3HauyeHune 6510koB
Bnokun Pa3HbIX TUMOB UMEIOT pa3fyinyHble V «[BumeHne», «<BHeWwHoOCTbY, «3BYyK» u «Mepo»
¢yHKuwu B Nporpamme. HekoTopbie 13 HUX Motion, looks, sound, pen — 311 6noku ynpaenaior

nosejeHnem CnpanTa Ha 3KkpaHe, TO eCTb BbIBOJOM
nporpammbl. Boibepu cnpaidt u nonpobyia Kaxabiit
13 6noKoB, YTO6bI Y3HaTL, YTO OH Aenaer.

[BWraloT CNpanTbl, HEKOTOPbIE YNPaBAAIT
3ByKaMu, HEKOTOpble ONpeaensiorT,
YTO AOMKHO NPOUCXOAUTb.

70T Bnok
V «Co6biTha» U «CeHcopbi» __ noBopaunsaer
KopuuHesble 6noku Events («CobbiTna») ynpasnsa- cnpait
10T cobbiTuamn. flonybbie 6noku Sensing («CeHco-

pbi») AT MHGOPMaLMIO O KNaBUaType, 0 MbillKe
1ot 6nok
oTtobpaxaer
MbICNE

Ha)kaT 3eneHbli 10T 6nOK
$naxok npourpoisaet
_ o
MNposepser, 370T 610K pUCYeT NMHMIO
HaXaTa v Knaeuwwa 3a ABUXKYLUMMCA CIPaiTOM

«npoben»



V «[aHHbie» n «OnepaTtopbi»

OpanxeBble 6bnoku Data («[aHHble») n 3eneHble
6nokn Operators («<OnepaTopbi») XPaHAT YMcna

W Ccnoea v COBEpPLWAaOT C HUMW pa3Hble nencTeuns.

Ll.BETHbIE BNOKWU U CKPUNTHI

V «YnpaBneHue»

Bnoku Control («<YnpaeneHue») onpeaensioT, Kak
3anyckatb gpyrue 6noku. Mix MoxHO 3anporpam-
MWPOBaTb Ha NOBTOPEHWE NHCTPYKLMNA.

XpaHuT yncno forever
B NepemMeHHon 1Sy
leHepupyet

cny4anHoe YMcno

k 3anyckaeT Gnoku

BHYTPM cebs no Kpyry
¥ ’ (B BecKkOHEYHOM LMKNE)

I'Iopnnox BbIMNOJIHEHUA CKPUNTOB

Korga nporpamma 3anyuieHa, Scratch sbinonHser
VHCTPYKUMK 6n1oKoB. OH fenaer 31o, HaunHas
C BEpXHero 6,10Ka B CKPUMNTE 1 fanee KHU3Yy.

Mporpammbl
BbINOMHAKTCA
CBEPXY BHW3

! 3Ta UHCTPYKUnA bynet

BbliNONHEHa nocnegH ei

-':-'- 3AMOMAHN

BbinonHeHne cKpUNTOB

Koraa ckpunt paboTaeT, oH nofceeumnBaeTtca. icnonb3yn
3eneHbl Gnaxkok AnA 3anycka CKpunTta uin KNnKHN
no CKpUNTy unu 610Ky, 4TOObI 3anNyCTUTL ero.

Apkas obeoaka
03HauJaeT, 4To CKpUNT
BbINONHAETCA

b Y1066l ybeautbea, uto
ckpunt pabotaet
NpPaBuUNbHO, KNNMKHK
Mo Hemy.

<] 3apyMumBbIil KOT

Ecnv no6aBuTb 3TOT CKPUNT K CNPanTy KoTa,
KOT NOAOXKAET ABEe CeKYH/bI, 3aAyMmaeTca

W 3aTeM ABMHETCA C MecTa.

Y7106bI OCTAHOBUTDL BCE CKPUMTHI,
KOTOPbIE BbIMNONHAITCA B NpOrpam-
Me, KNMKHU NO LWeCTUYroibHOW
KpacHOW KHOMKe Hafj cLeHon —
OHa HaxoAWUTCA PALOM C 3eNEHbIM
dbnaxKkom 3anycka nporpammei.

by abed (unshared)

- Q]

Haxmm 3ty xHonKy,
4T06bl OCTAHOBUTD
nporpammy
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Y6ern ot gpakoHal!

B 3TOM npoekTe noka3saHbl ocHOBbI Scratch-npo-

{24-25 YcraHoBka
v 3anyck Scratch

{26-27 Wurepdeiic

rpaMmmMmunpoBaHunA. Tbl Y3Haellb, KaK co34aTb Urpy, Scratch

Lenb KOTOPOW — NMOMOYb CrPanTy KoTa yBep-

HYTbCA OT OrHejbillallero gpakoHa. Nanutpa 6nokos KHonka «Ynpaenexue»

J— \

Scripts l TCostumes T Sounds \1

Haytmm KOTa ABUraTbCA

Ha 3ToM 3Tane Mmbl Hay4Yum cn paf"lT KOTa ABUraTbCA, Motion

npecnenya ykasarteib MbllWKW. BHumaTenbHo cne,qyl.‘?l Looks

WHCTPYKUMAM, MHaYe urpa MoxeT He 3apaboTaTb. Isensmg _
I Operators
7 i n KNWMKHM NO XKenTo
Qrupou Svcratch KnukHu no onuun KHU enTomn I More Blocks
1 File («®ain») B meHto 1 Bbibepun kHonke Control
New («HoBblit»), uTobbI CO38aTh («YnpaeneHue»)
HOBbIN NpoekT. NoAaBuTCcA cnpanT B nanutpe 610KOB.
KoTa. 3a‘;em KﬂH!(:(HH no 6:;0— Dyag the block into
.._.. Ky forever («Bcerpa the scripts area
fl cnpaiiT KoTa, A ecTb ;e oTTyCKan
Scratch-npoekTe. nepetauu 6nok
. - B 061aCTb CKPUNTOB
cnpasa. Otnyctn
KHOMKY, 4To6bl
ocTaBuTb 610K Tam.
Knnkan
no atomy 6noky
KnukHu no cnHein kHonke Motion («[JBuxeHue») KnukHu no kHonke Events («CobbiTuaA») B nanutpe
3 B nanutpe 6nokoB. MoABATCA cuHWe BNOKK aBMXe- 4 6nokos. MNepetawwu 6nok when green flag clicked
HuiA. MepeTawym 6nok point towards («<NoBepHYTLCA K») («korga wenkHyT no 3eneHomy ¢pnaxkky») B obnactb
B 06NnacTb CKPMNTOB W MOMECTW ero BHyTpb 6noka cKpvnToB. [TpUcoennHM ero K CKpUNTy CBEpXY.

forever («Bcerga»). KnukHv no YyepHoi cTpenouke
B 6noke 1 Bbibepu 13 BbiNaAaloLWwero MeHio
mouse-pointer («ykasaTenb MbILLKW»).

3ToT 60K NpUAUNaeT
K BerHEIﬁ 4acTu cKkpunTa

B meH10 BoibpaHo
mouse-pointer
(«yKazaTenb MbILLKW»)

KnukHm no Bbinagawuwemy
MEHI0 1 Bbibepu mouse-
pointer («yka3aTenb
MBILIKIW»)
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. Monpobyit 3anycTuTb Nporpammy, KNMKHYB no 3ene- 4/
5 2= Homy dnaxky csepxy cueHbl. ECnv noBoanTb Hag /4
||
<" cueHOW yKasaTenem MbllWKK, KOT BygeT noBopauun- .z‘; %
BaTbCA B €70 CTOPOHY. ,, 4

fiz: (Untitled ) r q] ‘\\__nonsuraﬁ MbILLKO

W NOCMOTPM, Kak

by abed (unshared)
KOT NOBOpaunBaeT-
\ / ) CA B CTOPOHY
MonHO3KpaHHbIi 3anyck OcTaHoBKa i L
pexum nporpammoi nporpammbi

CHoBa kKnuKHK no KHonke Motion («[lBuxkeHne») s M306paxkeHne no3aan CnpanToB Ha3blBaeTCcA GOHOM.
v nepeTtawu 6nok move 10 steps («maTu 10 waroe») 7.:- CneBa OT CrUcKa CNpanToB ecTb KHOMKa gobasneHus
B obnacTb CKpUNTOB, BHYTpb 6noka forever («<Bcerga»). " doHa u3 bubnnotekn. KnnkHn no Hei 1 Boibepu
Ha)kmn Ha 3eneHbiil pnaxok, U KOT HauyHeT 13 cnncka cneea Temy Cosmos («Kocmoc»). KnnkHn

npecnegoBaTe yKa3aTelb MbilwKK! no KapTuHKe stars, a 3aTem Nno KHomnke OKse npaeom

(=,

HUXKHEM Yray.
Stage
1 backdrop
Boibepu dpoH
u3 bubnuotekn _|
; New backdrop:
Bnok forever («Bcerpa») MNepeTawu atoT 6n0K

aBTOMaTHYECKIN BHYTpb 6noka forever
paspsuraercs, 4Tobbi («Bcerpa»)
BMECTUTb ipyrue 6noku

e . i <] Kot B KOcMoce
T — m— T T R T i | Tenepsb uHTepdeiic Scratch
' BLIFAAWT TaK. 3anycTu

i Isom- [ sensing nporpammy, u Kot bygeT
[ Pen DOperators
fiom e bk | FOHATLCA 3a yKasaTenem
| | MbIWKKW B KOCMOCeE.
@
(Y Do
) @
R C O R
R
e @r®
o R
| Q@ ®
| (Cetepan Bepcua Scratch asTomaTiuecku
! e COXPAHAET NPOEKT. 410661 COXpaHUTL
L - - — . pabory B AMCKOBOIA BEPCUM,
| | Backpack | .
e e = —_— knukHu File n BoiGepn Save As.
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Jlo6aBM orHeabiliallero ApakoHa

Tenepb, Korga KoT npecnegyet MbllKY, cAenaem Tak, 4yTOObI 32 KOTOM FOHANCA
APaKoH. Henb3a [onyCcTUuTb, 4TOODI OPaKoOH norman KoTa, a TO OH ero rnogkapur.

Hap cnvckom cnpaiToB ecTb KHoMKa gobasnenuns

8. cnpanTa u3 6ubnuoTtekn. KnnkHu no Hel, ebibepu
kateropuio Fantasy («QaHTacTuka») B MEHIO CNeBa,
3atem Bbibepu cnpaint Dragon. KnukHu no kHonke
OK B NpaBOM HMMKHEM YyrAy.

(New sprite: @v / é @1
‘\
No6asuts _j

cnpanT
13 6ubnuoTtekn

Lpakod noaceeyeH
CUHUM — 3HauuT,
3TOT CNpanT cenyac
8bibpaH Toboi

KnunkHW no cuxein kHonke Motion («[1BuxkeHue»)

v nepeTawm 6nok go to x:0 y:0 («<nepeinTtn B x:0 y:0»)
B cKpunT. Knnkaa no uncnam B 6rnoke, 3aMeHun nx
Ha —200 1 -150. KnukHu no ¢puoneToBomn KHoMKe
Looks («BHewHOCTb») 1 fobaBb B CBOM CKpUnT 610K
switch costume to («ccMeHWUTb KOCTIOM Hay).

i

MNomecTn 3TOT

Buibepu
B MEHIO
dragoni-a.

B 3TOM
KOCTiome

3amenn 10 Ha 4, yTobb
ApakoH ABuranca
MefneHHee KoTta

6nok ciopa, utobbl
APaKoH BbineTan
W3 yrna skpaHa

B Hayane wurpbl
ApakoH byper

LiBETHbIX KHOMOK B NanuTpe CnpanToB Hanaun
1 nepeTtalyn nokKasaHHble Huxe 6noku B obnacts
ckpunToB. Tenepb ApakoH 6yaeT roHATbCA 3a KOTOM.

} [ob6aBb K cnpaiiTy gpakoHa 3ToT ckpunT. C NOMOLLbIO

Wcnonb3ayir

3TO MEHI0,
4yTobbI APAKOH
nosopayvBanca
B CTOPOHY KOTa
(Spritel)

MoeepHyTbea K Spritel

Korga cnpaiT gpakoHa noacseyeH, Aobasb ele
oAuH ckpunT B 0bnactb ckpunTos. bnok wait until
(«kpaTtb go») uwm B cekuymmn Control («YnpaeneHuen),
a bnok touching («kacaeTtcsa») — B cekuum Sensing
(«CeHcopbl»). Tenepb ApakoH, CTONKHYBLINCD

C KOTOM, BblAbIXaeT OrOHb.

Boibepu B MeHio
Sprite1 (30 KoT)

- MepeTawm
370T BNOK U3 CekUUn 3710T BNoK
Control («<Ynpasnerue») BHYTPb 6noka
oCTaHasnueaeT Nporpammy wait until

(«xpaTb go»)

KocTiom dragon1-b
[lenaet gpakoHa
OrHeAblaLMm
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MepemeHHbIe HYHbl ANA XpaHeHWA uHpopmaymm. Ha 3Tom ware Mol
UCMONb3yem NepemMeHHyo, YTobbl CO3AaTh TalMep, MOKa3biBaOLNI,
CKONBKO UrPOK CMOT Npogepatbca. KnukHK no KHonke Data («[aH-
Hble»), a 3aTem no kHonke Make a Variable («Co3pgate nepemeHHyo»).

1

e
Scripts T Costumes T Sounds
Motion l Events
Looks ]E Control
Knonka Data I Sound I Sensing
(eflanmies) \ l Pen Ioper-ators

Hasmu, 4TobbI

S BRI ore ocs

coanath [ Make a Variable \J
nepementyio L4

13

o
.l

Besegu nma nepemeHHoin Time («Bpems»), ybeauncs,

yTO BHU3Y BblbpaHa onuwus For all sprites («Qna
BCEX CNpanTos»), n KnukHK OK. 3Ta onuua o3Hava-

€T, YTO NepPeMEHHYI0 CMOTYT MCMONb30BaTh U KOT,
1 APaKoH, 1 niobble apyrue crpanTol.

=

New Variable
Boibepu 3Ty
onuuio Variable name: [ Time l
W KNWUKHW
OK
N1__>® Forall sprites O For this sprite only
[J Cloud variable (stored on server)
[ OK ] [ Cancel ]
Co3pgaHue nepemeHHOW
*,  pnobasnAer HoBble 6AOKK

B cekuwuio Data («[aHHblie»)
nanuTpbl 6nokos. MepeTa-
wwu 6noku set Time 0 («3a-
natb Time 3HaueHue 0»)

u change Time 1 («<n3me-
HUTb Time Ha 1») U3 cekunn
Data («[aHHble») B 0bnacTb
ckpunTog, utobbl co3gaThb
3TOT HOBbIW CKPUNT.
[o6aBuTb ero MOXKHO

K niobomy cnpainTy.

Monpobyi n3meHUTL CKOPOCTKH
WNX pa3mepbl CpPanToB.

Cpenatb gpaKkoHa GbicTpee:

Cpenatb gpakoHa 6onbue Wnu MeHblLue:

KNWKHK MO 3TOIN MKOHKE, a 3aTeM
No CnpanTy, Y4Tobbl ero yBenuumTh;

KMMKHW N0 3TOI NKOHKe, a 3aTem
Mo CNpanTy, 4ToBbl €ro YMeHbLWNT.

Mma nepemMeHHON U XpaHALLEeeCA B HEW YNcno

14?.‘ MNOABATCA Ha cueHe B pamouke. Caenai Ha Heln
npasblil KUK 1 Bbibepwu large readout («kpynHblit
BUa»). Tenepb 8 pamMmKe OCTAaHETCA TONbKO YNCNO.

ql-‘lCﬂO, XpaHAweecH
B nepemeHHon Time

large readout

70T BnOK cOpoCHT
nepemeHHy
8 0 B Hauane urpol

Bnok u3 cekymn Control
(«¥YnpaBneHwe») genaer
CeKyHAHYIo nay3y

@

He 3abyab coxpanuTs
a1 pabory.

Yeenuumeaer 3HaueHue
Tarmepa Ha 1
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[o6aBuM BKYCHbIN MOHYMK

B 6ubnunoteke Scratch mHoro cnpanToB. Caenaem Urpy cnoxHee,
Ao6aBMB CNPaNT NOHYMKA, 338 KOTOPbIM ByeT rOHATLCA KOT.

KnukHM No KHOMKe Hag CNMCKOM CNpanTos,
4yTObbl fOBaBUTL HOBBIN CNPanT U3 bubnuoTe-
k1. Boibepu Donut u3 kateropuu Things
(«[MpegmeTbi») cnesa un KnuKHM OK.

( New sprite: Q, / m m]

NobasuTb cnpant
13 BubnuoTekn

1.6-:::- 1;;:-

Tenepsb BbiOpaH
CrpanT NoH4YMKa

Bbibepu KoTa B CnucKe cnpaiiTos, YTo6bI NOABK-
NnWCb ero ckpunTbl. KnukHW no meHio B bnoke point
towards mouse-pointer («<noBepHyTbCA K yKasaTe-
N0 MbIWKK»). MomMeHAR 3HauyeHne, YTobbl KOT
FOHAJCA 32 NOHYMKOM, a He 3a yKa3aTenlemM MbILLKW.

i

197

KnukHK, uTobbi
OTKPbITb MEHIO

Bbibepu Donut
(«NOHYMK») N3 MeHI0

[o6aBb K NOHYUMKY 3TOT cKpKnT. Bok mouse down

(«MbllKa Ha)kaTa?») HaxoAUTCA B cekumm Sensing
(«CeHcopbi»), a 6nok go to mouse-pointer («<nepeirtn
B yKa3aTtenb MbilKu») — B cekuun Motion («1euke-
Hue»). NpK Ha)XaTun KHOMKW MbILIKW 3TOT CKPUNT
nepemellaeT NOHYMK K ee yKasaTenio.

3710 bnok
Sensing
(«CeHcopbi»)

KnukHu no 3eneHomy ¢nakky, ytobbi 3any-
CTUTb Nporpammy. Haxmn KHOMKY MbILIKW,

¥ NOHYMK NepemecTUTCA K yKasaten. Kot
FOHAETCA 338 NOHYWMKOM, a QpaKOH — 3a KOTOM.

Cnacm koTa
orpapakoHal >

Mepemelyan NOHYUK )

C NOMOL b
yKazaTena mMbllKn
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“s, Tenepb pobaBum My3biky. KnuKHKU No Bknagke Bolbepu 3Byk drip drop u knukHu no kHonke OK
20._:' Sounds («3Byku») Hag nanuTpoil 6NoKoB. B HIKHEM npasom yray. Tenepb 3ByKk AobasneH
= Y Kaxporo cnpanTa ectb CBOM 3BYKW, M 34eCb K CnpanTy KoTa 1 NOABWACA NoJ BKNaaKoi

MMW MOXHO ynpaBnaTb. KNMKHW Mo KHoMkKe Sounds («3Byku»).
cneea, ytobbl fO6aBUTL 3BYK U3 BUBNMOTEKM.

Bknapgka
- : Sounds :
Scripts T Costumes T Sounds («3pyKkm») decde
New sound: o . K Ypanexue
'-1\_: ! o
3anucatb 3BYK
Nlo6asuTb 38YK AnuTensHOCTL
13 6ubnunoTekmn apyKa
" KnukHu no Bknapake Scripts («CkpunTbi»), 4TobbI
22..' BEPHYTbCA K o?nacm ckpunTos. [lobaBb 3TOT Nosgpasnsem! 310 Teo
«"  CKpWNT K CNpaiTy KoTa, 4Tobbl B Urpe 3Byyana nepean KoMNbloTepHas
My3blKa. 3anycTn nporpammy v Hacnaxpganca!
He 3abyab coxpanuts
8ol pabiory.
Wuwwm s1OT Bnok
8 cekyum Sound
(«3ByK»)

3ANOMHHU

‘ 3TOT NPOEKT NPOAEMOHCTPUPOBan HeKOTopble MepemeweHne cnpanToB: Npecneaylowne apyr Apyra :l
| BO3MOXHOCTH Scratch. BoT cnucok TBoux gocTu- UrpoBble CNpanThl. :
| KeHui,

Wcnonb3oBaHWe NnepeMeHHONM: CO3aHne UrpoBoro
‘ Tanmepa.
1
:

Cospanme NporpamMmbi: CO3AaHME Urpbl C NOMOLbIO Mcnonb3oBaHmne KOCTIOMOB: U3MEHEHIUE BHELHOCTY
| CKPUNTOB, COCTOALYNX 13 GNOKOB.

| APaKkoHa C NOMOLLBIO pa3HbiX KOCTIOMOB.

| fo6aBneHne KapTUHOK: NCNONb30BaHNe GOHOB HNo6aBneHne My3biKW: 3BYK, UrPAIOLLNIA HENPEPBIBHO
| MCNpanTos. BO BPEeMA Urpbl.
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[lepemelyeHne oO6bLEKTOB

KomnbloTepHbie urpbl — 3TO BbICTPesibl, MaHEBpPbI, 3acagbl | oopauETS6=2T )
n ataku. MepcoHaxu moryT 6eraTb, ynpaBnaTb 38e3A0NneTamn '
UM BOAUTb FOHOYHbIE aBTOMO6UAN. YTOGbI CO3AaBaTh 3axBaThl-

Balowyme urpbl B Scratch, Hy»kHO cnepBa HayunUTbCA NepemeLlaTb cNpanTbl.

{ 28-29 Cnpaittbl

bnoku Motion g —
CnHue 6noku Motion (<<ﬂBM>KE‘HWe”) yNpaenawoT ABMKEHNEM ' Scratch He nossonser ._u.-:!
cnpauTtoBs. Co3aal HOBbIN NPoOeKT, OTKPbIB MeHIo File («Dainn») | CnpaiiTam YiiTH €O CUeHbl, Tak

o YTO Thl Hac He NoTepAeLWb.
n BblopaB New («HoBbIl»). [poeKT HaunHaeTCca € KoTa, CToALLero M : o
Nnocpean CLUeHbl, U 3TOT KOT yXKe pBeTcs B 60N, TEN e—

MNepBbie warun

Mepetawm 8 obnacts
ckpunToB 6nok move 10 steps

KnukHu no uncny 8 6noke

(«uaTi 10 Wwaros») M3 cekumn ¥ BAWLLK APYroe 3HaueHue,
Motion («[leuxKeHunes) nanuTpbl yTo6bI N3MEHUTL CKOPOCTB 2 2
6n0oKoB. [Mpu KaxaoM Knuke nepemeleHna Kota - 2 . B

no 6noky KOT ABUraeTca. [l06a8b 3TOT 610K Bnok forever
’

yTo6bi Scratch 3Han, («cerpa») Gecko-

Koraa 3anyctutb ckpunt ~ HEHHO NOBTOPAET BCe
VHCTRYKUMIA BHYTPW

Hero

2 Mpogomkum gBuKeHne
MepeTawm xenTbiil Gnok
forever («ecerga») us nanuTpbl
6noKoB Tak, 4Tobbl 610K Move fofever
10 steps (engTn 10 waros») "
OKa3anca y Hero BHyTpu.
3anycTi nporpammy, KNNKHYB

10 3eneHoMy GnaxkKy Hag Hainawn KoTa B CNUCKe CNpanTos
cuenoir. Kot byget geuratbes, B SIEBOW HUXKHEW YacTn 3KpaHa
noKa He ynpeTca B Kpan CUeHbI. Monpobyi 3amennTs W KNWKHW NO KHOMKE | B NeBOM
uncno 10 Ha 30, 4to6bl BepXHeM yrny pamku. Tenepb
=0 OTCKOKW Kot noGeant MO>KHO M3MEHWTb TWM pa3BopoTa
3 MepeTauuy 670K if on cnpanTa — KoTy HeobsizaTenbHO |

|
edge, bounce («ecnu Ha kpato, XO4WUTb Ha ronose!

OTTONKHYTBLCA») BHYTPb bnoka
forever («ecerpa»). Tenepb Kor,
YMEPLUMCH B KPal CLEHBbI,
OTCKOYWT OT Hero. an ABUXe-
HWW HaneBo KOT 6y,qET nepe-
BEPHYT BBEPX TOPMaLLKamMu.

Kot cmoTput B HanpaeneHnwn
ABWXKEHWA, MOPOI OKa3blBaACb
BBEpPX HOramu.

Kot CMOTPWT BNeBO WNK BNpaeo
M BCerga CTOMT Ha HOrax.

70T 610K pa3BepHeT KoTa ®  Cnpant KoTa 0CTaeTCA HeU3MEHHBIM.
KOrfa TOT YNpeTCcA B Kpaw CLEeHbI ]
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! s o
B kakom HanpaBnexHun? s ookt 0
Tenepb KOT XoAWUT NO 3KpaHy BNpaBo-BieBo. MOXHO
V3MEHWUTb HanpaBfeHne ABUXKEHUA, YTOObI KOT XO4uN BBEPX-
BHM3 Unu gaxe no gnaroHanu. Ucnonbsya 6nokn Motion -90° 90°

(«[ABUPKEHMEY), MOXKHO CO3AaTb WNrpy B KOWKW-MbILWKW.

KnukHu no 6noky, 4tobb
KOT noBepHyncAa
B 3aflaHHOM
4 Oeuraemca HanpaeneHun
B NpaBU/iIbHOM
HarnpasneHuun
Nepetawm 6nok point in
direction («noBepHyTb B Ha-
npasnexHwun») B obnactb
CKPUNTOB W OTKPOW ero

Beibepu unu esegu
ApYroe 3HaueHue, 180°
4706 NOMEHATH

HanpaeneHue /A Komnac

HanpaBsneHus uamepaioTca B rpagy-
cax, roe 0° o3HavaeT Bepx. MoxHO
MCNonb3oBaTb Nobble uncna

Kot 6yner cnenoBsats

3a yKa3sartenem mbilikn \

BbiNnagawoulee MeHIo, rae MOXHO MeHK

8bI6PaTh OHO U3 YeTbipex copepKuT
JyeTbipe

BapwWaHTa

HanpasneHuin. TakxKe MOXHO
BBECTW CBOE HanpasneHue,

KNWKHYB MO 4ncny B 6noke. KAUKHU NO 3eneHomy

dnaxky, 4Tobbl
3anycTuTb
nporpammy

5 KoT 1 mbiwika

= Ypanu u3 ckpunta 6n1oKu
move 10 steps («ngTn 10 wa-
roe») v if on edge, bounce
(«ecnn Ha Kpat, OTTONKHY Tb-
cA»). 3aTem nepeTawm BHyTpb
tnoka forever («Bcerga») 6nok
point towards («noBepHyTbCA K»).
OTkpoil MmeHIo 3TOro 6noka

1 Boibepy mouse-pointer Korga ykasaTtenb MbiLIKN
(«ykazaTenb MbILLKK»). nepemelaeTcs, Kot
NoOBOpaYyMBaeTCa K HEMY
6 MoroHs 3a MmbllWKOMN : '.J..
Kak caenatb, 4Tobbl KOT roHANCA 3a MbllwKoi? MNepeTawym e - -

6nok move 10 steps («uatu 10 waroe») BHYTpb 6noka forever

= I
(«acerpan). Tenepb KOT NOMAET K YKa3aTeNto MbILKM, - ! @ ' '
-

Cnpaitbl — 370 06beKTbl Scratch-
Nporpammbl, KOTOpble MOXHO Nnepeme-
LaTb No 3Kpany (cm. c. 28-29).

B kaxaom HoBOM npoekTe 6yaeT cnpant
KOTa, HO Tbl MOXelLLb 06aBUTb

13 bubnuoTekn cnpainTbl asTomobunei,
T m— | AVIHO32BPOB, TAHLIOPOB 1 E\HOFH% apyrve.
WAroB, YTO6bl NOMEHSTH MoxHo faxe co3paTb CBOW CNPaNT.
Seteliat e JORE el CKOPOCTb KOTa e
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KOCTIOMbI

YT06bl N3MEHUTL BHELWWHWUI BUA CNPanTa, Hanpumep S o
BblpaKeHue Nu1La nam rnosy nepcoHaka, Hy>Ho D
CMEHUTb ero KocTiom. Koctiombl — 3T0 usobpaxe-
Bknagka «KocTiombi»
(—’

HUA CNpanTa B pa3HbiX No3ax.
i I

Scripts Costumes T Sounds )
Bknagka KoCcTIOMOB
CMeHa KOCTIOMOB MOXeT 3acTaBUTb CNpanT New costume: | (costume2 )
ABUraTtb pykamu n Horamu. Ecnu
nepeknioyaTbCa Mexay ABYMA KOCTIOMaMy,
KOTOpble eCTb Y KOTa, BO3HUKHET

BnevyaTneHune, Yto KoT naet. HayHu HoBbIN
NPOEKT N NO3KCNEPUMEHTUPYMN C KOCTIOMaMU.

{38-39 TllepemelieHune
obbvekToB

93x101
OavH 13 Kowa4vbux

KOCTHOMOB
=

Pa3Hbie KOCTIOMbI

KnukHu no Bknagke Costumes («<KocTiombl»)
¥ NOCMOTPU Ha KOCTIOMbI KOTa. 3T0 U306paxeHuna
KOTa C pa3HbIiM NONOXeHWeM nan.

= h Hayquu KOTa AgBWraTtbcCcs - Mensem KOTY KOCTIOM

&= Nlobaeb 3TOT CKpMNT, 4TOObLI KOT HayYan = [o6asb 6ok next costume («cnegyowwmnin KOCTIOM»)
asuratbcA. Kot bygeT CKonb3nTb Mo 3KpaHy, 13 cekummn Looks («BHewHoCTb») NnanuTpbl 6710K0B, 4TO6bI

He MeHAsA NOoNOoXeHWA nar, NoTOMY YTO He MeHA- KOCTIOM KOTa MEHANCA Npu Kaxxgom ware. Tenepb ero
eTcA ero usobpaxeHue. nanbl 6yayT ABUraThCA.

MeHseT KocTiom
Ha cnegyowmin

May3a, urobbl
KOCTIOMBI

He MEHANUCH
CAULWKOM BbICTPO

\ LieeTa 6nokoe nofckasbiBaioT,

rAe uckatb 3Tn 6nokun
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MepeTtawwm ckpunT Ha bane-
PUHY B CNWCKE CNpanTos

TaHuylowan 6anepuHa

Tenepb nonpobyem HayuuTb banepuHy
TaHueBaTb. [lo6aBb cnpant 6anepuHbl
13 6ubnunoTtekun. Boibepu cnpant KoTa

1 NepeTaLin ero CKpUNT Ha n3obpaxeHune
6anepuHbl B Cnvcke cnpanToB. Y 6anepu-
Hbl MOABUTCA KOMNWA 3TOrO CKpUNTa.

BanepuHa HauHeT TaHLeBRaTb,
eCny KNWKHYTb Ha 3eneHblit
dnaxok

£ 2

OpuWH 1 TOT XKe CKPpUNT rOAMTCA U ANA
6anepuHbl, 1 AnA KoTa. Y 6anepuHbl YeTbipe
KOCTIOMa, KOTOpble CMEHAIT APYT ApYyra,
KOrfa oHa TaHuyeT.

C nomoubio 6noka switch costume
to («cMEeHUTb KOCTIOM Ha») MOXKHO
nepekniyYnTb KOCTIOM cnpaﬁTa

5 i CmeHa KOCTIOMOB: Bbibepu Hy»HbIi KOCTIOM 13 MeHio Bnoka.
Ha 3agaHHbIN. Ucnonb3yn aToT
6nok, 4Tobbl NOKasaTe onpegenex-

Hoe M306paxeHme CrpaiiTa. _

CmeHa ¢oHa: IT1oT 610K 3afaeT POHOBYIO KAPTUHKY CLIEHDI.

No6aBum 6annoHbI
NPAMON peyn

MoXHO ncrnonb3oBaTtb 6annoHbl, 4ToObI
CNpanT «pa3roBapvBan» BO BPEMA CMEHbI
kocTioma. [lob6asb 6nok say Hello! for 2 secs
(«roBopuTb Hello! B TeueHune 2 cekyHa»)
W N3MEHN TEKCT B HEM,

4toObl CNPANT rOBOPWN BanepuHa
4TO-HMOYAb ApYyroe. TDBOpNT: KIp)

banepuHa
BCTaeT

Mpucepaer
v rosoput: Down!
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[1pATKK

[o6po noxanosaTtb B ctyauto cneuddpdpexkros! Ouonetosbie
6noku Looks («BHewWHOCTb») MOTyT HayunUTb CNPanTbl MCYe3aTb
W NOABNATLCA, YBEIMYNBATLCA N YMEHbLATLCA, TaATb U NPO-
ABNATbCA.

{38-39 [lepemelweHne
obbekTos

ObmeH 70-71)
coobueHvAaMn

Wcnonb3yi 6nok
hide («ckpbiTb»),
eCnNn HyKHO,
4ToGbI CNpainT

B Urpe ucyes

MpAayem cnpanTbl

Ecnu Hy»XHO, 4TOObI CNPanT ncyes, ncnonb3ymn 6nok hide

(«cKpbITb»). CNpanT OCTaHeTCA Ha CLUEHe N CMOXKET Mo Hel
ABUraTbCA, HO ByaeT He3ameTeH [0 Tex Nop, Noka 6nok =
show («noka3aTb») He BepHeT eMy BUANMOCTb.

o
L

> CKpbITb 11 NOKa3aTb

Ytobbl cnpaiT ncues, ucnonb3yil 6ok
hide («ckpbITb»). Koraa HacTaHeT _
BPEMs MOKa3aTb ero CHOBa, NCMoJb-
3y 6nok show («nokasaTtb»). 3T

6noku Haxogarca B cekummn Looks
(«<BHewHoCTbY) nanuTpbl 6N1oKoB.

V Ucuyesawowmin Kot

Monpobyii 3TOT CKPUNT CO CNPanToM KoTa.
Kot bygeT ucyesartb v NOABNATLCA,
NpoJon}an ABWKEHWE, faxe KOoraa oH

HeBngum,

Bbibepu cnpait B cnucke cnpai-
TOB. KNMKHW NO KHOMKe i, YyTObHI
OTKpPbITb NaHenb ceoncTs. C noMo-
Wbto OTMETKM show («noka3aTb»)
MOMXHO MEHATb BUAMMOCTb

310T 6nOK NpAYeT
KoTa

cnpamnTa.
37oT Bnok
pasBopayuveaeT [Sprite1 }
KoTa no Hacoson x:84 y:-69 direction: -90° )
cTpenke .
rotation style: ) +— e

Kot Bce ele aBuxeTca, can drag in player: [J

XOTb U HEBUAUM show:

-\ 3T10T 6NOK CHOBa k MokasaTb CKpbITbIR

J nokasblBaeT KoTa cnpant
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NMPATKN 3 ﬂ?
Pa3mepbl 1 3pPpeKTbl e e
B ckpunTax MOXXHO MEHATH pasmep SppexT pixelate MeHsii uncna
cnpanTta n gobasnAatb emy cneys3ddekTbl. ,,HchfeK,-f,f;"He""e B bnowax,
Aenaey uTobbl 33aaTh

BBoaw nonoxurenoHbole CNPanT pasmbiTbIM
4yncna, YTobbl yBENMUUTD
CpanT, unu oTpuua-
TenbHbie, 4ToObI ero
YMEHbLWUTL

cuny sdpdekra

bonbwue ynucna
YBENUUYMBAIOT CNPanT,
a ManeHbKkmne
yMeHbLwaioT. Yucno

100 — 310 ero

Kaxaein user
npegcraeneH
yucnom. MameHn
4yucno, 4Tobbl

A N3meHeHune pasmepa cnpaita OTKnoYaeT /\ flobaBnenune cneusdpdpekToB MOMEHATH LiBET
37u aBa 6n10Ka MOryT yBenuumBaTb BCe 3pdeKTsl lpadurueckne apdekTbl CnyxaT ana

WM YMEHbLUaTb CNpanT — Ha onpe- M3MeHeHWA BMAa cnpanTa uan

LeneHHylo Benu4unHy nubo B npoLeH- nckaxeHua ero gopmbl. C HAMK

Tax oT ero pasmMepa. WHTEepPeCHO 3KCNepUMEHTMPOBATD.

Tenenoptauyus c nomoubio 3¢pPpeKToB

3arpy3u n3 6ubnuoteyHon kateropum Fantasy
(«@aHTacTUKa») cNpanT npuBmMaeHUA n fobasb emy
3TOT cKpUNT. [prBUAEHNE TeNenopTUpPyeTCa, ecnm
KNUKHYTb MO HEMY MbILUKOM. L

HukTo He 3Haert,
rae A NOABNKCL B cnenylouauﬁ
pas!

3ddekT ghost («npuspak») penaet cnpanT
YyTk Npo3padHee; nocne 20-KpaTHOro
NoBTOpeHWUA 3Toro addekTta cnpant
MOAHOCTBIO UCYEIHET

3101 6noK cekuyum Operators

(«Onepatopbi») BbIbUpaeT 310t 6nok ebibupaeT
CNyvanHyio No3nuuio CNYYanHYo NO3NLMI
no ropusoHTanu no BEPTUKANW

310T 6nOK
no3sonAeT cnpanTy
CHOBa NOABMTLCA

370T 6NOK MEANEHHO NepemelyaeT
HEBMAWMbBINA CNpanT
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CobbITuA

KopuuHesbie 6noku Events («CobbiTnA») 3anyckaloT CKpUNTbl

CynTbiBaHne  66-67 )
W pacno3HaBaHwe

ObmeH 70-71)

npun onpegeneHHbIX cobbiTnAX — Hanpumep, ecnv nonb3oBa- coobuieHramm

TeJ/lb HaXXMeT KnaBuuly, KNMKHeET no cnpal‘ilTy, ncnonb3syet

Be6-kKamepy nnu MUKPOPoOH.

Knuk mbiluKon

K cnpanty moXxHo Ao06aBuTb CKPUNT, Aenatwmin 4To-To,
eCnv NoNb3oBaTeNb KNUKHET Mo 3TOMY CNpawnTy
MbILLKOM. DKCNEPUMEHTUPYSA C pa3HbiMK Bnokamuy,
y3Hau, Kak CnNpanT MOXeT pearnpoBaTb Ha KN1K.

Mepetaww stot
ONoK U3 cekummn
Events

A Knuk no cnpanrty K cnpaiity kota

N 0 yxe pobaeneH
TOT CKPUMNT Hay4uT CNPaiT KoTa 3ByKOBOW

MAYKaTb MNPV KNUKE MbILWKOWN. sbdekT

Ha)xatua knasuw

Mporpammbl MOryT pearmpoBaTb Ha HakaTuA
KnaBuLW Ha KnaeuaTtype. ECTb n gpyroin cnocob
paboTbl ¢ Knasmatypon, bonee nogxoaaLMn
ana urp (cm. c. 66-67).

Buibepu
Knaeuy

e

MN3ameHun
TeKCT

CobbiTe — 3TO HEKOoe AencTBure,
Hanpumep Ha)aTue Ha KnaBuwy
VAW KNUK NO 3efieHOMY brnaKy.
Bbnoku, pearvpyoume Ha cobbITus,
[OMKHbI ObITh BBEPXY CKpUMTA.
Ckpunt 6ygeT oxuaaTb, NoKa
cobbITue He NPoU3oNZeT, U NnLWb
Torga 3apaboraer.

Buibepun
Knasuuy

A Ckaxum «MpuseT»! A\ Ckaxum «[lo cenpgaHunsa»!

[obasb 3TOT CKpPWUNT, U cnpaiT byaeT CnpawT ¢ 3TMM CKPUNTOM FrOBOPUT
rooputb Hello! npu HaxaTum kKnasuww H. Goodbye! npu HaxaTum G.
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3BYyKOBble cOObITUA

Ecnu Ha TBOeM KoMnbloTepe ecTb MUKPOGDOH, CnNpanTbl

MOryT onpeaensaTb rPOMKOCTb 3ByKOB B KOMHaTe

B AnanasoHe ot 0 (o4eHb TKxo) Ao 100 (OYeHb rPOMKO). Scratch cnpawwBaer paspeweHus
Wcnonb3yi 6nok when loudness > 10 («korga Ha MCNONL30BaHNe Be0-KaMeph!

1 MukpodoHa. B okHe ¢ Bonpocom

rPOMKOCTb > 10»), 4TOObI CKPUNT 3anMycKanca oT 3ByKa. BbiGepm Allow (<PaspewunToy).

Y4yum KoTa pearmpoBaTh Ha 3BYK Kpuuum Ha KoTa

HauHu HOBBIN NPOEKT 1 fo6aBb B HEro GpoH = KpuKkHU B MMKPOQOH — KOT B yXace
room3 u3 kateropun Indoors («<B nomeueHnm») NOANPbLIrHET 1 3aMAyKaeT. Tak e oH bygeT pearu-

6ubnuoTekn dpoHos. MNepetalm KoTta Ha cTyn poBaTb Ha My3blKY W ApYrue rpoMKuMe 3ByKWN.
1 fobasb emy NoKaszaHHbIN HUXKE CKPUNT.

MameHwn yucno

- i Ha 40

Kot noanpeirneaeT

obpartHo

Pacno3HaBaHune gBMXeHns

Echn y Tebsa ectb Beb-Kamepa, ee Toxe
MOXHO ncnonb3oBaTb B Scratch. lobasb
KOTY 3TOT CKPUNT, X OH 3aMAYyKaeT, ecnu
nomaxaTb eMy pykow yepes Beb-kamepy. /A PacnosHaBaHue ABWKEHNA

Wcnonb3yit 6nok when loudness > 10 («korga rpomkocTs > 10»).
B Bbinapatowem meHto Boibepu video motion («gBukeHune
Buaeo») BMecTto loudness («rpomkocTby»). Ecnu nogeurateca
nepen Kamepou, CKPMMT 3anycTUTCA.

.

L]
s

W3ameHun uncno
Ha 40

Boibepm dpoH

Cnpam MOXET pearnpoBatb Ha USMeHeHue 3pech

doHa. Hanpumep, ecnn ycTaHoBNEH onpege-
NeHHbIN GOH, CNPanT MOXeT UcyesaTsb.

B cnucke cueH B NeBOW HUMKHEWN YacTun
3KpaHa aobaeb HoBbIM GOH, 3aTem gobaBb
6nok when backdrop switches to Npaver cnpait
backdrop1 («koraa boH meHseTca Ha GoH1»). npu cmeHe poHa
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[1poCTble UMKJIbl

Lunkn — vyactb nporpammeol, NoOBTOpAKOLWanCA CHOBa N CHOBa.

CnoxHsble 68-69)
LMKNbI

Lnknbt 122-123)
bnoku UMKNOB U3 cekKuymnn Control («Yn paBneHme») o603Ha- 8 Python

4aloT, Kakne 6,10KM HY>KHO NOBTOPATb U CKONbKO pas. 3To
nibasnsaer ot HEOGXO}]HMOCTH }J,OGEIBJ'IHTI: OO0HW N Te XKe
6noKn MHOTroKpaTHO. 3TOro LWKNa, 4Tobbl X AENCTBUNA

nosTopANMUCH 6e3 KoHua
BeckoHeuYHbIN KN forever %

MepeTackuBait 61OKW BHYTPb

Bce, uto Tbl NnoMecTULWb BHYTPb 6noKa forever
(«Bcerpa»), byaet noBTOPATLCA H@CKOHEYHO.
Mocne Hero Henb3Aa pobasnaTb gpyrne 6nokw,
notomy uto uukn forever («Bcerga») HUKorga

He 3aKOHUYUTCA. /_\\ =1 (
HeBO3MOKHO /\ BecKoHe4YHOoe NoBTOpeHne T

[06aBUTL CHU3Y Korpa BeINOAHUTCA NocnegHuia BEPHETCA K Hauany
apyrve 6noku 6nokK, UMKn cHoBa nepengeT UMKNa, Korga Bce
K Ha"laﬂy. ﬂei’lCTBHﬂ 3aBepuaTtca

Uwnkn «[MoBTOPUTDH»

Y106l NOBTOPUTL AENCTBUE 3aaHHOE KONNYECTBO pa3, MCMNOb3yi
6nok repeat 10 («noBTOpUTL 10%). U3MeHM yncno B 6noke
Ha COOTBETCTBYIOLIEE HYXXHOMY KONTIMYeCTBY NOBTOPOB.
[obaeb B HOBbIV NpoeKT cnpanT «Dinosaurly,

a K CrpanTy — 3TOT CKpMNT.

3ANOMHHM

10

QI
R Sl Ve we

Bnoku unknoB umetoT bopmy,
| HanoMWHAIoLLYIO NACTb XNBOTHO-
npat&/-_-\ W3MEHI YUCAO Ha 3 - ro.MNepetawm 610KK, KOTOpbIE
e 1 | HY>HO MOBTOPATb, B NACTb, U LUK
| COMKHeTCs BOKpYr HUX. Ecnn
no6aBuThb ele 610KK, NacTb pacTa- |
Cnpait cTouT Npamo | HeTcA, YTobbl X BMECTUTD. '

Cnpait cront
Ha OflHOW Hore

\_ Mocne uvkna repeat («NoBTOPUTL)
A TaHuyloumit AMHO3ABP MOXHO n06aBnATL Apyrue 6noku

Ecnn KNUKHYTb No 3eneHoMy Gnaxky,
AWHO3aBp HayHeT TaHuesaTb. OH nosTO-
pVT ABWKEHWUA TaHLa TPy pa3a.




gL o
NPOCTBHIE ULUKABI

Bno»eHHble unknbl

Unknbi MoryT 6bITb BAOXKEHHBIMN — 3TO 3HAUUT, YTO
UMKAbl MOXHO BK/TaAblBaTb B Apyrune UnkKnbl. B aTtom
CKpUnTe AMHO3aBp, 3aKOHYMB TaHLeBaTb, NONAeT
Hanpaeo, NMOTOM HaJsieBO U 3agyMaeTcA. MNepeBepns
AblXaHune, OH CHOBa Ha4yHeT TaHLUeBaTb U YCNOKOWTCA,
TONbKO €C/1N HaXaTb KHOMKY OCTaHOBKW NMporpamMmmbl.

Nonpobyi pobasute
33UMKNEHHYI0 My3bIKY!

KnukHu no 3eneHomy Gpnaxky,
yT06bI 3aNYCTUTL CKPUNT

[> Umknbi B yuknax
BHyTpwm 3TOrO UUKNa
forever («Bcerga») —
HECKONbKO APYrux

unknoe. [poBeps,

B HYXHBIX 1 LMKNax
HaxoaATca bnoku, nHave
nporpamma He 6yget
paboTaTb NpPaBUAbLHO.

bnok forever
(«Bcerga»)
oxBaTblBaeT
ocTanbHbie 6noKn

Hewxenna
TaHua

AuHosaep
[lenaeT Tpu wara
BMpaso

37oT 6nok 3apaer
HeBonbluyio nay3sy

NuHozaep
AenaeT TpW Wwara
BNEBO

Beeaw ciofia MbiCNb AWHO3aBpa — OHa
nosBuTCA B GannoHe y Hero Hapg ronosBon
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[lepbAa 1 yepenallkn

Y KaXK[oro cnpainTa eCTb UHCTPYMEHT «Mepo», KOTOPbINA €461 Hpacnc imionmt
MOXEeT pMCcoBaTb IMHUIO BCNeA 3a ABUXKYLLMMCA cripan-

TOM. YT06bI UTO-HNOYAL HApUCOBaTb, BKNIOYN NEpO

1 ABUram CnpanT no cueHe, CNOBHO KapaHpalu no bymare.

{44-45 CobbiTna

Bnoku «MNepo»

TemHo-3eneHble 6noKu cnyxat ans
ynpasneHua nepom. Y Kaxaoro cnpaura Bkniouaer Bbikniouaer
eCTb CBOE Nepo, KOTOPOe BKIIOYAETCA nepo e
6nokom pen down («onycTUTb Nepo»)
1 BblK/lOYaeTca 6/10KoOM pen up
(«noaHATb Nepo»). TakKe MOXKHO
MEHATb pa3mep nepa v LBeT NNHUN.

Crupaer Bce Pucyet
HapucoBaHHoe n3obpaxeHune
cnpawita

/A WUrpbi c nepom

SKCNEepUMEHTUPYW, PUCYA KapTUHKN
c nomouybto 610KOB ynpaBneHua Nepom.

Pucyem kBapgpart

YT106bI HapMCcoBaTb KBaApaT, BKOYM y ClpanTa nepo Cnpaiit 6yget
n AgBuram cnpavT no Kkeaapary. Ucnonb3ynm umkn ana ;’;Tc"‘;é‘;;';ﬂen
pPUCOBaHNA YeTblpex CTOPOH M NOBOPOTOB Ha yrnax.

..'-

Pucyet cTtopoHy

Bkniovaet
KBagpaTta

nepo
MNoeopot

> UameHum purypy Ha yrny ourypbi i

JTOT KOA pUCyeT KBaapar.
Y1obbl HapncoBaTb Tpe-
YFONbHUK, U3MEHWN LKA
repeat («<nOBTOPUTL»), YTOODLI

OH NOBTOPANCA TPW pa3a, k Y106b1 6bIN0 NpoLe

1 NOMEHAN yron nosopora J Habnioaath
¢ 90 Ha 120 rpapycos. . 3a NPOMCXOAALUM
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Cnep B Hebe

YnpaBnan camoneTom, KOTOpbIi OCTaBNAET 3a COOO AbIMHbIV cnep, -
" dTh MOXHO
TakK, 4ToObl prcoBaTb UM B Bo3ayxe. Co3aB HOBbI NPOeKT, JobaBb T;’;b’:"; e

CNpanT CamoneTa u 3TOT CKPUMT. ecTb B UHTEpdeice
Scratch. Ytobbl BIOpaTh
KPacHbI UBET, KNVNKHW
no KBaApaTuKy, a 3aTem
Nno KPacHoM KHonke
OCTaHOBKW NpOrpammbi

[> B noner

Wcnonb3yin knaBulwm «Ctpenka snego» n «CTpenka
BNpago» Ana ynpaeneHuna camonetom. Bkniouaia
cnef Knasuwen A v BbIKNYan ero Knasuwein Z.
Y1obbl CTEPETb PUCYHOK, Haxmu npoben.

g1 3
Henaet nuHW0
Tonuwe
Camonert Pazsopauusaet
camonet
fABUXKeTCA 5
6e3 OCTaHOBKM Ha rpaHuLax CLueHbl

ot Yepe qepenambeﬁ rpa{bu_ ~
Bneeo

Kol. Yepenawkown 38anun pobora,
MCNONb30BaBLINI YepenaLlbio
rpaduky, Hasbisanca LOGO.
BkniouaeT nepo

KOTOprI}"I, ABuraAacb No nony,

o MNosopot

PrucoBaHue c NOMOLbIO CNPANTOB BNpaso

A3bIK NPOrpaMMUpPOBaHIS, Mosopor
- CTupaet HapucoBaHHoe
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[lepemeHHble

MepemeHHOI Ha3bIBAlOT UMEHOBAHHOE MEeCTO : 2‘:;&:::”"'9 1051083
Ansa xpaHeHus nipopmauum. Hanpumep, B nepe- : .
i L) i

Bbiumcnenua 52-53)

MEHHOWN MOXXHO 3arNnoOMHUTb CYeT Urpbi, UMmA
NrpoKa nnn CKOpoCTb NepCcoHa»<a.

Co3pgaHue nepemeHHON

MepemeHHYy0 MOXHO co3aaThb B cekuum Data
(«aHHble») nanuTpbl 6N0KOB. Kak TonbKo
nepemMeHHas co3flaHa, B NanuTpe noaBnanTCa
HOBbI€, FOTOBbIE K UCMOJIb30BaHMIO BNOKMU.

<] XpaHeHue paHHbIX
MepemeHHble NOX0XK

Ha AWMYKN ANA XpaHeHna
yacTein nHGopmauum,
KOTOPYI0 MOXHO MCNONb-
30BaThb B Nporpamme,

Co3paem nepemeHHYO 2 Dai HoBOW NepeMeHHON NMA
Cnepsa knukHu no kHonke Data («[laHHble») B nanutpe %= [Nlaih nepemeHHOI UMA, KOTOpoe ByaeT Hanomu-
6nokos, 3aTem no KHonke Make a Variable («Co3paTtb nepe- HaTb O ee Ha3HavyeHuW. Boibepu, Kakum cnpantam
MEHHY0%). HY»KHO UCMONb30BaTh NepemMeHHyto, n knukHu OK.
Scripts T Costumes T Sounds 1
Beenw 3gece Buibepw, bygeT nn
I Motion l Events HM‘;. neperuieHHaﬂ AOCTYMHa BCEM
nepemeHHowu: cnpantam Unn TONbKO TOMY,
l Looks Control steps («waru») \ KOTOpbIiA ceivac BoiGpaH
Knukru ! SR f \New Variable
N0 KHOMKe ~ Operators 1 \
e = Variable name: = steps '
(«[laHHbies) More Blocks ' |
@ For all sprites O For this sprite only /
[ Make a Variable ,h] O Cloud variable (stored on server)
(Make a List j/ L OK J [ Cancel |
KnukHwm TyT, / n 6
4To6b cospatb OCTaBb rano4yky, 4To0bI )
nepemeHHyio nepemerHan oTobpaxanacb  Bnok nepemeHHoW MOXHO
Ha cueHe MCNONb30BaTh BHYTPK
Apyrux 6nokos
HoBasa nepemeHHas co3gaHa ST = X
3 P i steps s o WMcnonb3ayi aToT 6nokK,

Kak TonbKO nepemeHHan co3faHa,
B NanuTpe noABATCH HoBble 6Aoku. MeHio
3TVX 6N10KOB NO3BONAET BbIOPATD, K KaKOWA
nepemMeHHOW OHWM OTHOCATCA (ecnun
nepemMeHHbix 6onblue, 4em oaHa).

yTobbI AaTh NepemeHHon
3HauYeHue

M3ameHan 3HaueHne nepe-
MEHHOW C MOMOLLbIO 3TOro
6noka. OTpuuaTensHoe 4nucno
YMEHbLUWT ee 3HaveHne
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Wcnonb3oBaHue nepemeHHON

MepemeHHble MOXKHO UCMNONb30BaTb ANA U3MEHEHUA CKOPOCTH
CNpanToB. 3TOT NPOCTON CKPUNT NOKAXeT, Kak 3To caenarb.

. Japvum nepemeHHON 3HaYeHNe 2 W3meHnm 3HauYeHVe NnepemMeHHON
Cozpait 31oT ckpunT. Ucnonb3yin 6nok set steps YT106bI YyBENMYWTL 3HAUEHNE NepeMeHHOoN steps
to 0 («3apathb Wwarn 3HaueHme 0»), 3aMeHUB YUCNOo Ha 5. («warwu») Ha 1, ncnonb3yi 6nok change steps by 1 («u3me-
[Hobaeb B ckpunT 6nok move 10 steps («uaTn 10 wa- HWUTb Waru Ha 1»). MepeTawm ero BHYTpb 6noka forever
ros»), 3aTem nepetawm 6nok nepemeHHon steps («Bcergav), utobbl KOT gBUranca Bce boicTpee u GoicTpee.
(«warwu») nosepx uucna 10.
Ycranasnueaer IHatienie
NEPEMEHHON nepemeHHoN

3Ha4YeHue 5 steps («warun»)

BO3pacTaer
C Kaxgbim
MOBTOPOM UMKNa

Steps («laru») 3geck o3HavaeT 5, forever («acerna)

TaK KaK 3TO 3Ha4YeHWe nepemeuuoﬁ

- Japail Mol CKopoCTb " - -
€ nomoubio Hnoka set 52
steps to 0 («3apatb waru
U 3HaveHue 0»). .

G
YaaneHue nepemeHHbIX 3awmwennie nepemenkbie

Korna nepemeHHasn 6onblle He Hy)KHa, cgenaﬁ 3HaueHuAa HEKOTOPbIX NepemMeHHbIX 3afaeT CaMm
N0 Hel NPaBbiil KNUK B nanutpe 610KoB Scratch, n n3ameHaTb Nx Henb3a. OAHaKo 310
1 sbiGepu delete variable («yaanuTs BCe-TaKu NepemMeHHble, Tak Kak UX 3HaYeHus

= meHsaATcA. Takne 610KM Ha3bIBAKOT CHMTbIBA-
nepemeHHyi0»). XpaHUBLLAACA B NepemMeHHON OLLMMU 6710KaMM.
nHbopmauus byget notepsHa.

- 0 yero-nubo, Hanpume
[Make aVariable ] = PENRD
3peck nepe- [0 yKa3aTens MbIlKH.
- MEHHYI0
[Make a List MOXHO nepe- Coob1WaeT, CKONbKO
(' MMEeHOBaTb Y CNpaitTa KOCTIOMOB.
rename variable
MNoka3biBaeT Hanpasne-
cnpawT.
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Ciwl W
B bI l"I M Cn e H Mﬂ { 50-51 MepemeHHbie
Scratch MOXeT He TONbKO XPaHUTb YKNCNa B NepeMeHHbIX e 32400

B Python

(cm. c. 50-51), HO 1 BbINOJIHATB PacyeTbl C NOMOLbIO 6110KOB
cekuymn Operators («<OnepaTopbi»).

Apudmetunka

[Ana npoctenwnx BbiYUCNEHUIA

Operators («<Onepatopbi»). A CnoxeHne A BbluutaHue

JTO CNIOXeHWe, BbluNTaHue, Bnok «+» cknaabiBaeT BMecTe BRnok «-» BblYMTaET BTOpOe
YMHOeHWEe N AeneHne. ABa uyucna. 41Cno U3 NepBoro.

bnok think («gymats») TyT ucnons3yetca

AnA nevyatu pesynbrata

A\ Mevatb pesynbrata A YmHOMeHne A Nlenenne

Mepetaww 6nok think («aymaTe») B 0bnactb B nporpammupoBaHum [na o6o3HaueHna geneHus
CKPUNTOR, 3aTeM NepeTalyn BHYTPb Hero 6nok «+». YMHOXeHue o6o03HavaeTca B Scratch ncnonb3yeTcs
TEI'IeDb BBEON oba yncna u KNUKHW No GHOK)’, 3HAKOM «*», CUMBON «/».

yT0ObI YBUOETH OTBET.

Pe3ynbraTt B nepemeHHoON N
[insa 60nee CNOXHbIX BbIYUCIEHWIA, HAaNpUMep I "f;f;i":;i:;:::::’;g" I
onpepeneHnA UeHbl Npoda»n NnpoaykKTa, CAPYTUMM MapameTpamA.
B apudmeTnyecknx 6nokax BMeCTo ymcen - i
MOXHO NCMONb30BaTh NepemMeHHble. PESYHbTaT 4
TaKXe MOXHO COXpPaHNTb B nepemeHHoﬁ.
Cosgaem nepemeHHblie 3agagvm ueny
Cozpaw B cekumu Data («[JaHHblie») Bbibepu 6nok set price
[Be nepemeHHble — price («yeHa») u sale («3apaTh LeHa») 1 BbICTaBb BuiGepu price («yeHa»)
price («ueHa npogaxu»). 3HauyeHue yeHol B 50.

B BblNagakwem MeH

Bbluncnaem ueHy
npogaxm
3TOT CKPUAT BblYMCAAET
NONOBWHY L€HbI NpoAYyKTa MepeTawu cioaa nepemeHHyIo [lo6asb 610K «/» BHYTPb

1 BbICTABNAET €€ KaK LeHy price («LeHa»), uTobbl pasgenuts 6noka set sale price
npogau. LieHy Ha 2 («3apaThb LieHa Npoaaxu»)




BhI‘IHCHEHMﬂ

g T

Cny4yanHble yncna

Bnok pick random («BblgaTb cny4aiHoe») CnyXuT ans
NoNy4YeHMA CNy4anHoro Yvncna B AuanasoHe mexay 4Bymsa
3HayeHuaMu. OH NPUrogunTCA, Korga HyXHo 6pocuTb

B Urpe xpebuin nnn nepemeLaTb KOCTIOMbI CrIpainTa.

<] Monyuum cnyvaiiHoe
3HayeHue

Y1obbl NONYUNTE CNyYanHbInA
HOMEp MecaAua, U3MeHN
yucna: Bbibop gonkeH 6biTh
ot 1 go12.

Yucna B Gnoke
MOMHO U3MEHATL

70T Gnok genaet naysy

B iBE CEKYHAbI Nnepef
CMEeHOI KOCTioma crnpaiTa
orlpgo3

Cny4yaiHble yncna 4acTo Ucnonb-
3yioT, 4To6bl fOBABUTL B UIPY
3NeMeHT HeoxunaaHHocTu. Hanpum-
Mep, UHOMNAHETAHUH MOXKeT
BO3HWKaTb B CNIyYalHOM mMecTe
1Unu B cnyvaHoe spema. MoxHo
B3ATb CNly4anHoe yncno gna
xKepebbeBku nnu Boibpats crnpai-
TY ClyYalHbIA KOCTIOM.

BoibupaeT cnyyaiHbii
KOCTIOM B juanasoHe

<] CMeHa KOCTIOMOB

JTOT CKPUNT MEHAET KOCTIOM
crnpaunTa Ha cny4YainHbli
Ka)<able [Be CeKYH/bl.

<] Cny4aiHblil KOCTIOM
bnarogapsa kocTiomam
CNpanT MOXeT coBepluaTtb
ABWXEHUA UAW NOABAATLCA
B pa3Hoil ogexpe, Kak
MOKa3aHo 37ech.

CnoX<Hbie BblYNCNEeHudA

MpocTbix 6nokoB n3 cekuum Operators
(«OnepaTopbl») AOCTaTOYHO ANA
6onblMHCTBA BbIUUCAEHUIA, HO Scratch
cnocobeH 1 Ha 6onbluee. bnok Mod
BO3BpallaeT OCTaToK OT AeNleHnA ABYX
yucen. bnok round («oKpyrnuTb»)
OKpYrnsieT Yncno fo bnmkanwero uenoro
3HauyeHus, a 6nok sqrt («kBagpaTHbIN
KOpEeHb») BbIYNCIIAET KB PaTHbIN KOPEHb.

BblumcnaeT KeagpaTHbIA

W B pelweHnn

NOKasblBaeT OCTaToOK

Bosspawaet 6nuxaiwee
K 3HauyeHwuo 44,7 uenoe yiucno

Bbibupaet pasHbie GyHKLMU
W3 Beinagatowero MmeHw

<] Ewe cnoxHee

B cekummn Operators
(«Onepatopbi») ecTb
61M10KKN NPOABWHYThIX
MaTemaTuyecKkmnx
GYHKUWIA ANA CNOXKHBIX
BbIYUCNEHUIA.

KOpEeHb 13 9
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CTpOKIM 1 CrNCKA

CTpoKoOW B MPOrpamMmMmMpoBaH Ha3bIBaOT NOCNef0BaTeNb- S;;j;‘;n -9
HOCTb cUMBONOB. CTpOKK MOryT 6bITb NI060I ANVHBI U coaep-

XaTb nobble KnaBuaTypHble CUMBOJIbI (BKNtoYas npo6enbi).

CTPOKM TaK»Ke MOXXHO 06 beANHATD B CMUCKM. e i

MOMHO COCTaBWUTb CTPOKY,
‘r._i _

CNOBHO NOBECKWB UX Ha OOHY
..||||!|||I'r

BepeBry
Pa6oTta co cnoBamn

{ 50-51 lNepemeHHbie

Co3pnaem HOBYIO MepeMeHHYI0
KnukHu no kHonke Data («[aHHble») B nanutpe

Hepeako B nporpaMmme Hy>KHO 3anNoMUHaTb 6n0oKoB, a 3aTem no KHonke Make a Variable («Cozpgatb
C/1I0Ba, HanpumMep NMa Urpoka. ﬂj‘lﬂ 3TOro nepemeHHyto»). Cozan nepemeHHYI0 ¢ umeHem greeting
NPUroAATCA NepemeHHble. Ewe Takas («npusetcraves).

nporpaMmma MoXeT 3aAaTb Nob30BaTeNio

BOMPOC, OTBET Ha KOTOPbIN HY>KHO BBOAUTb | Make a Variable )

B TEKCTOBOM OKHe. DTOT CKpUNT CrpaluimsaeT ( Make a List ) Hazosu

UMA Nonb3oBaTens, YyTobbl CNPaNT C HAM F— ;ff;ﬁg"“w
no3aopoBancs. d (cnpuseTcTBIe»)

7ot 6nok nomewaeT cTpoky «Hello»

B NepemeHHylo greeting («npuseTcTeunes).
Ocraeb B koHUe Hello npoben, utobel oH
pazgenan cnoea nocne CKNenku

‘=~ 3apaem Bonpoc

4= 3710t ckpunT 3apaeT
nonb3osaTenio sonpoc. To,
4TO Nonb3oBaTenb BBeAeT
B TEKCTOBOM OKHe, nonaga-
eT B NepemMeHHyIo answer
(«oTBET?). 3aTEM CKPUNT
CKnewBaeT CTPOKW, XpaHA-
LMeca B NepemMeHHbIX
greeting («npuseTcTBUE”)
n answer («oTBeT»), 4TobbI
NONpUBETCTBOBaTb
nonb3osartens.

Bnok ask («cnpocutb») n3 cexumn
Sensing («CeHcopbi») NoKa3sbiBaeT
nofb30BaTenNio TEKCTOBOE OKHO

[NA BBOJA OTBETa

B nepemeHHyio answer
(«oTBET») M3 CeKUMK
bnok say («cka3zatb») B nepemeHHoIit greeting Sensing («CeHcopbi»)
oTobpaxaer bannoH («npuBeTcTBUE?) nonagaeT OTBET, BBEAeH-
npaMon peyu XpaHuTca cTpoka «Hello» Hblil NoNb3oBaTenem
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Co3paHune cnuckos

[MepemeHHble XOpOoLWK, eCNN HY>KHO 3aNOMHUTb ULWb OHO 3HAYEHWe.

[inA 3anOMUHAHNA MHOXECTBa NOXOXMUX 3HAYEHMI MOXXHO MCNONb30BaTb
cnnckn. CNMcok cnocobeHr XpaHnTb MHOTO 3N1EMEHTOB (YNCen 1 CTPOK)
OfHOBPEMEHHO, Hanpumep Habop Ny4Wwnx pesynbTaTtoB B Urpe.

JTa Nnporpamma 4eMOHCTPUpPYeT OANH 13 CNOCO60B NCNONb30BaHMA CNUCKA.

Cospgagmm cnncok 2 Wcnonb3ayem cnncok

HauHw HOBbIV NpoeKT. 3anan " 3TOT CKPWNT 3anpalnsaeT y Nonb3osaTens cnosa.
B cekymio Data («[JaHHble») nanuTpbl Kaxpoe cnoso nonagaeT B CNUCOK, KOTOPbINA NoKasblBa-
bnokoB 1 KNMKHK No kHonke Make a List etcs B 6annoHe Hap cnpainTom.
(«Co3pgaTtb cnucok»). lain cnucky nma 370t 6n0OK OUMUaeT

CNWUCOK B Ha4ane
nporpammeot

sentence («npegnoxeHue).

[ Make a Variable )
z Select “Make
[Make a List a List” Bnok ask («cnpocutb»)

forever : NPOCKT Nonb3oBaTens

: e BBECTW CNOBO
g

Hasoeu cBoin _/

CNUCOoK BeefieHHOe cnoso
sentence aobaensetca
B CMUCOK

bnok sentence, 4To6bl NOKasarb
ero 3Ha4yeHue B bannoxe

Bnok think («gymate»)
oTobpaxaet Hag
cnpaiTom 6annoH-mMbiCIb

COAEPDKH MoOe CnucKa

Ecnwn noctaBuTb ranodvry pagom
A e 6nOKOB‘ SORCRNM: _

MOe CncKa 6WJ,ET omﬁpax(aTbcn Ha CUeHe.

C nomoLbto 3TUX 6NOKOB MOXHO MEHATL cogepxmnmoe Cnuckoe.
Y Kaxaoro anemeHTa B CrivcKe ecTb HOMep — ANA nepBoro
anemeHTa 310 1, 1 Tak aanee. C NnomMoLbo

HOMEPOEB 3N1eMEHTbI MOXHO YOanATh,

BCTaBNATb U 3aMEHATb APYTMMU. Ypanser us cnucka
nepBbiv aNeMeHT
cnegut cnucka cnoso cherry
3a Tem, («BUWHA»)
CKONbKO
P 3anleune7 nep-
noﬁaaneuo Bbl 3NEMEHT

B CMWCOK i cnwcka Ha cherry
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KoopAanHaTbl

YT06b1 NOMECTUTDL CNPANT B ONpefesnieHHo

Yy3HaTb €ro NosioXKeHue, HY>KHbl KOOpAUHaTbl — napa

{38-39 [lepemelieHue

obbekTos

e MecTo un

{52-53 BbumcneHuna

Yyucen, ykasbiBalwuwlaa NnonoxeHne cnpal‘é'ra Ha ceTke X-Y.

MNosnumn XnY

X-n Y-no3uuumn crnipanTta v ykasartena
MbILWKK OTOOpa)katoTca B UHTepdence
Scratch. 3HaHue KoopauHaT cnpanTa
MOXKeT NPUroAnTbCA NPU CO34aHUK
CKPUMTOB.

<] MNonoxeHue cnpaiTa
Tekyume KOOPAUHATBI
cnpanTa MOXHO YBUAETb
B MPaBOM BEpXHeM yrny
obnactu ckpunToB.

X:-126
y:96

x:240 y:180

A MonoxeHue yKasaTensa MbILLKA

KooppawHaTtbl yKkasatens Mbilku oTobpaxatotcs cnpasa
nog cueHow. Mogeurai MbilWKON Haa CLEHOoN U NOCMO-
TPW, KaK MEHAIOTCA KOOPAUHATDI.

e——
2 aeon

<] OTo6paxenune
KOOpAWHAT Ha CUeHe
[MocTaBb OTMETKM pAAOM

¢ 6nokamu X position
(«<nonoxeHue No ocu x»)

1Y position («nonoxeHue
no ocwm y»), utobbl KOOpAWHA-
Thbl NOKa3blBanuCb Ha CLeHe,

Cetka X-Y

YT06bl Y3HATL NONOXKEHME TOUKU, NOCYNTaN

~

'm (Untitled
by abcd (unshared)

~e

warv BNeBo Win BNpaeo, a Takxe BBepX
AW BHU3 OT cepefinHbl CLeHbl. Konnyectso
LIAroB BNEeBO UM BNpaBo Ha3biBaeTcA X,

a BBepx unu BHU3 — Y. [1nA oTcyeTa BNeBso
1 BHU3 NCNONb3YIOTCA OTpUUaTeNbHble
yucna.

Ha cueHy HanoxeHa
cetka X-Y

4
180

120+

(x: =100, y: 100)

60-
(x: 180, y: 50)

L
T

60

4 1 1 i 1 1 Iy
T T T T T Ld
ﬁ -180 -120 -60 120 180

X

—-60 -

-120 4

(x:90,y:-130)

J

(x:=190,y:-150) _3g0.4-

37oT cnpanT B 190 Wwarax cnega
(=190) n 150 warax eHn3 (-150)
OT cepefviHbl CLieHbl

v
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KOOPAWHATDI i 5?“ S
MonoxuTenbHole

MNepemeweHue cnpanTa

KooppauHaTtbl MCNONb3yloTCA ANA nepemMeLleHns cnpanTa

B HY>KHYIO TOUKY CLI€HbI, U He BaXXHO, 6N11M3K0 unn ganeko

3Ta Touka. bnok glide 1 secs to x: 0 y: O («nabiTh 1 ceKyHA

B TOYKy X: 0 y: 0») n3 cekumm Motion («[JBuxKeHune»)

NNaBHO NepeaBuraeT CNpanT B cepefnHy CLEHbI. X ‘

4ucna genratT

+y
‘. / CNpaiT BBEPX

¥ BNpago,
oTpuuaTenbHbie —
BHW3 U BNIEBO

D +x

W3meHn KoopaWHaThI,
yToOBI CNPaNT

nepeaBUHYNCA I

B IPYroe mMecrto DNeuraet cnpaitt -y [Buraet cnpant
B CepeuHy CUeHbl

by @

A YnpaBnsiem cnpaiiTom U3 CKpunTa 2 Mensem X n Y no otaenbHoCcTH

[lorapaewbca nun Tol, Kak bygeT asuratb- 3711 BNOKM MOTYT N3MeHATb X, Asuraet

CAl CMPaT, eCK 3aMyCcTUTb 3TOT CKPUMT? He meHss Y, U Hao6opoT. 3:3?:‘2'3.,.
Monpobyin — u y3Haelwb! .
MyTb 6€3ymHON Nnowagn

MoynpaxHANCA C KOOPAMHATaMM Ha Npumepe
3TOro 3abaBHOro ckpunTa. Boibepu cnpant
Horse1 n no6aBb eMy CKPUNT, NOKa3aHHbIN
Huxe. Mporpamma ncnonb3yet 610K
gotox:0y:0 («<nepenTn B X: 0 y: 0»)

ANA NepemelleHVa Nowaaun B Cy4YanHbie
no3numMn N pucyeT CNeoM 3a Hell NIMHUN.

BkniouaeT nepo,
yTobbI 33 NOWagbo
ocTaBanca cneg

Bnok u3 cekymm Operators
(«OnepaTopbi») BoIBUpaeT cnyyaiiHyio
No3uuUMIO NO FOPU3OHTaNMN

BeibupaeT cnyyaiHyio
no3uyuio No BEPTUKanNu
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I'IOUJyMMM!

Scratch-nporpammam He o6a3aTtenbHO 6biTb 6€33BYyUYHbIMU.
Ucnonb3yn po3osbie 6nokn Sound («3ByK») AnA 3ByKOBbIX
3pdekToB N cozpgaHna mysbiku. MoXXHO f06aBNATb 3BYKM,

CunTbiBaHve  66-67 )
W pacno3HaBaHwe

74-81)

beweHbie
o6e3bsAHbI

KOTOpble yXe eCTb Ha KOMMNbKTEpPE, WX 3annCbiBaTb HOBbIE.

[lobaBneHue 3ByKOB K cnpanTam

Y1obbl Npourpath 3ByK, ero Hago AobasuTb

K CNpanTy. ¥ Kaxaoro cnpainTa ecTb CBOM Habop

3BYKOB. YT0ObI pefakTupoBaTb ero, KNMkHu
no Bknagke Sounds («3ByKu») Hag NanuTpomn
6nokos.

KnukHW, 4yTo6bI
nobasuThb 3BYK
m W 13 bubnuotekn

il

\-__..d

3anuck 3ByKa
¢ MUKpodoHa

KnukHM no BKNagke
Sounds («3Byku»),
4T06bI YyNpaBnATL

3Bykamun

Y
I/ Costumes T Sounds |
New sound:

HLR % H
/ K 3arpyska 3syKa

C AgncKa

e
Scripts

MpourpbiBaHne 3ByKa

EcTb aBa 6noka, npourpbiBatowmx 3ByK: play
sound («urpaTtb 3BYK ») 1 play sound until done
(«mrpaTb 3ByK A0 3aBepLueHuA»). bnok play
sound until done («urpaTb 3BYK 4O 3aBEpLUEHUA»)
NPUOCTaHaBNMBAET CKPUNT A0 TeX NOop, NoKa

3BYK He 3aTUXHeT. .
Wcnonb3yin meHto,

4yTo6bI BEIOPaTL 3BYK

OuepegHon bnok ckpunTa
HE 3anycTUTCA Ao Tex nop, Noka
3BYK HE AOWIPaeT O KOHUa

Mpu6asum rpomMmkocT

Y Kaxkaoro cnpawnTa ecTb CBOW YPOBEHb rPOMKO-
CTW, KOTOPbII 3agaeTca uncnom ot O (TUwKnHa)
0o 100 (npegenbHaa rpOMKOCTb).

100 — 310 MakcumanbHan
rPOMKOCTb

IT10T 6NOK yBENWYUBAET UNN YMEHBLUAET FPOMKOCTb
cnpanTa — UCNoNb3yn OTpULUaTeNbHbIE YMCNa, Y4ToOb!

YMEHBLINTbL TPOMKOCTh i

MNocTaseb 30€Chb OTMETKY,

4TOBbI FPOMKOCTH
cnpatita oTobpaxanace

Ha cueHe
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nowymum! W

Co3paHue co6CTBEHHOWN My3bIKU

B Scratch ectb 6noku, noaxoaswme ana COYMHEHUA MY3blKW.

B TBOEM pacnopsaKeHUn Lenbliil OpKeCTP MHCTPYMEHTOB
1 yAapHas ycTaHoBKa. JnnTenbHOCTb KaXaom HOTbI
M3MEpPAETCA B 4ONAX TaKTa, UK «yAapax».

OnpepennaeT, HACKONbKO
BbICOKO W/IN HW3KO 3BYUWUT
HoTa

Bonblwme yncna genaoT HOTY
npotskHee. AnuTenbHoOCTb
MOXeT GbiTb MeHbLLE OIHOW
AONKW TaKTa, Kak 3fechb

Wcnonb3yit meHo ana eoibopa
3Byka 6apabava

MpourpbiBaHne My3biKun

Ecnu coeguHMTb HOTbI BMECTe, nonyuutca menoaus. Cosaain
nepemMeHHyto ¢ umeHem note (cm. ¢. 50-51) n gobasb 3TOT
CKPUNT K 06OMY CNpainTy, uTobbl 3anrpana My3bika.

3apaet 3HaveHue
nepemeHHon note

Bbibop nHcTpymeHTa

Hobaeb ymkn

forever («scerpa»)
BOKPYI 3TUX ABYX
tnokoe

MepeTtaww nepemeHHyio note
13 cekumu Data («[laHHbie»)

/\ BocxopgAawas ramma nanuTpsl 6nokos

3TOT CKPWUNT UrpaeT NOC/e[0BaTENbHOCTb HOT, KaXkaan
13 KOTOPbIX 3BYUNT B TEYEHWE NONOBMHbBI 4O TaKTa.
BbicOTa HOTbI C KaX[JbIM LIArOM yBeNMuYnBaeTca Ha 1.

! KnukHu ana Boibopa

WHCTPYMEHTa U3 MEHIO

3TOT ONOK BbIAEPKUBAET B My3blKe
nay3y. Yem 6onblue yncno, Tem naysa
fonbuwe

;... — TA
Teai N R

CKOPOCTb NPOUrpbIBaHNA MY3bIKK
Ha3biBaeTcA Temnom. Temn onpe-
fenAeT ANUTENbHOCTb 4ONW TaKTa.
[na paboTbl Cc TEMNOM ecTb TpH
6noka.

TeMn 3MepAeTCcA B «yaapax» B MUHYTY,
obo3HavaeTca bpm.

YBenuub Temn, uTobbl yCKOPUTH
My3bIKY, WM UCMONb3Y OTpULaTenb-
Hoe 4ncno, 4Tobbl ee 3amegnuTb.

0

MocTaBb ranouky B KBagpare, Utobbl
Temn cnpaiTa oTobpaxanca Ha cueHe.
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KaTtncb, Kyouk

[axe npocTtasa nporpaMmma MOXeT ObITb MHTEPECHOM (46-47 MpocTbie LK
M nonesHou. B 3ToM npoekTe Mbl CO3gaznm urpanb- {50-51 Mepemenribie
HbI Ky6uk. Ero MoXxHo 6pocaTtb, COpeBHYACD, Yy KOro (52-53 Boluncnenma
BbinageT 6onbluee YNCIo, UK UCNoNb30BaTb BMECTO
HacToALero Kybuka B HAaCTONbHOM Urpe.

{ 40-41 KocTiomsl

Ana Ky6uka noHagobuTcs WecTb KOCTIOMOB. KaX/blii KOCTIOM
n3obpaxkaet ofAHY 13 rpaHen Kybrka ¢ COOTBETCTBYIOLMM
KONMYeCTBOM TOYEK — OT OHOWN A0 LWeCTW.

= A
Kak cgenatb urpanbHbin Kyouk ﬂ
i

KNMKHW NO KHOMKe C KUCTOYKOMN "s.  KnukHW no KHoMKe ¢ NPAMOYrofibHUKOM CneBa
BHWU3Y CLIeHbl, YTOBbl HAPUCOBaTb 2 2= OT 06nacTn pucoBaHmua. Ytobbl Ky6uK Gbin Kpacou-
HOBbIW CNpawnT. " HbIM, Bblbepu LBeT 13 nanuTpbl (CM. HWXKe). 3aTem

B 06nacTu pucoBaHWA HaXKMU NeBYI0 KHOMKY MbILLW,

( New sprite: 0 m} yaepKuBas npu atom knasuwy Shift, n geurain
yKa3saTenb Tak, YTobbl HAPUCOBATb B LIEHTPE KBagpar.

Hapucosatb

& G Ecnu 3axaTa Knasuwa
HOBbIW CNpanT

Shift, bynet HapucosaH
NPAMOYTONbHUK
unu KBagpart

Mog obnacTbio pPUCOBaHMA eCcTb Pucyert koHTYp PucyerT 3anonHeHHblid  BoibpaHHbin
naHenb MHCTPYMEHTOB. KNMKHM - NPAMOYTONbHIKA NPAMOYroNbHUK __— ceivyac yset
no CNNoWHOMY NPAMOYTroNibHAN-
KY, yTobbI HapucoeaTb NpPAMO-
YronbHWK, 3anonHeHHbIN LBEeTOM.
KnukHM no nyctomy npamo-
YronbHUKY, '-'IT06bl Hapucoeatb T E————
KOHTYP NPAMOYrofibHWKa Unu

KBagpara. MeHan TonwmHy
NAHWUIA NON3YHKOM. LIBeT MoXHO O a! ..*-....
BbIOPaTb U3 NANUTPbI, KNNKHYB

P Ph, y _/ KAWKHK, 4TOBbI _// Bribepu uget / Bbibop userta /

no HEMY. Mon3yHok meHAeT yBUaeTb ewe 13 NanuTpbI w3 obnactm
TONWKWHY NUHWUK Gonble ueeTos pucoBaHuA

ceT
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KATUCb, KYBUK '13" f' l

Chenaii NnpaBblit KAWK NO KOCTIOMY CNnesa oT 0bnactv pucoBaHua
3 n sbibepun duplicate («gybnuposatb»). MOBTOPAI 3TOT wWar, Noka

KOCTIOMOB He CTaHeT WecTb.
" a KﬂlﬂKH", 4yT06bI —

_ /_ Eﬁg:;ﬂoaa?b Y1o6b! bbINO NOXOXe, ByATo KyouK
- duplicate X KaTUTCA, MOXKHO NOBEPHYTb KOCTIO-

= Mbl FpaHeil Ha pasnunyHbie yribl.
] KnwvkHu no kHonke Convert to vector
< m}" — («<KoHBEpPTUpPOBaTL B BEKTOPHYIO
TR ST A rpaduKy») B HUXKHEM NPABOM yriy.
Ecnu Tenepb KNMKHYTb No obnactu

PUCOBaHWSA, NOABUTCA MHCTPYMEHT
noBopoTa.

C Kpyrom B obnactvi pucoBaHua 1 Bbibe-
pu Genbiii LBeT U3 NnanuTpbl. Hapucyi
KPY?KOUKI Ha KaK[JOM 113 KOCTIOMOB, YTOObl
MONYYUNOCk WECTb rPaHei Ana Kybuka.

:::. Bbibepu KocTioM. KNMKHK Mo KHOMKe

KnukHm
( W NOTAHM,
yTobbI
/\(:) nosepHyTb

rpaHb

Ecnw 3axaTa KnaBuwa
Shift, 6yner HapucoeaH
POBHbIW Kpyr

Ha kocTiome
costume5
s, [obaeb cnpaiTy Kybuka 3TOT CKpWNT. Haxmu («kocTiOM5») —
5> npoben, utobbl 6BpocuTb Kybuk. Caenait 310 NATL TOYEK _-
-'f HeCKoNbKo pas, 4tTobbl yBUAETH BCE KOCTIOMBI. \

Haxmu npoben, 4tobbl \

6pocuT Kybuk

Ecnu oaiHa 1 Ta e rpaHb BbiNajeT ABa pa3a nofpaj, KapTUHKa Bbibop

He U3MEHUTCA, U 3TO ByeT BLIMAAETH TaK, BYATO HUYEro He NPOU3OLLINO. CNyHAVHOrD
3TOT CKPUNT NOMEHAET KOCTIOMbI MATb Pa3, Npex/e Yem Ky6uk Koctioma
OCTaHOBWTCA, — UTO6bI CO31aN0Ch BNeYaTneHne, yATo OH KaTUTCA.

Kaxabiin KocTiom —
3TO OfjHa U3 rpaHei

Kybuka

3apep:ka, uTobbl rpaHn He 3abyab coxpanuTs
HEe MEeHANUCH CAUWKOM BbiCTpO 8ok pabory.
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\cTHa nnm NoXkb?

KoMmnbloTepbl NPUHUMAIOT PELLEHNA O TOM, YTO AenaTtb Aanb- —
Wwe, 3aaBasA BOMPOChI M aHaNM3NpyA OTBETbI «fa» UK «HET». peiueHii

WcTtnHa nnu noxb? Bonpocobl, Ha KOTOpble eCcTb NnLlb ABa
BapuaHTa OTBETA, Ha3blBalT GyneBbiMU (NOrnyeckumm)
BbIpa)KeHNAMM.

CpaBHEHVIe yumncen - <1 BNoK «=»
70T 6NOK faeT oAnH U3 ABYX BapwaH-

Yncna MOXHO CpaBHUBATb C MOMOLLbIO TOB OTBETA: <UCTUHAY, EC/IN YMCNa
bnoka «=» nu3 cekuynmn Operators paBHbl, U «NOXKb», ECNK HET.
(«OnepaTtopbl») nanuTpbl 6510KOB.

Pewwenun 64-65)
v BETBMIEHNE

Yucna paeHbl, Eamaz N
TV UMCNa He PaBHbl
TS I nosTomy 8 6:nnous.;
nossuTCA true y

(«ricTHAN) 6ypget false («noxb»)

/A OTBET «CTUHa» £ OTBeT «noXKb»

Mcnonb3yin 6nok «=» BHYTpW 6noka say («cka3aTtb»), Ecnu uncna otnuyatotcs, B 6annoHe Hag cnpanTom
yTobbl yBUAETL OTBET true («ucTuHa») unu false noasuTca cnoso false («noxb»).

(«noXb») B BannoHe Hag cnpaiTom.

370 3HaK «paBHO»: BNOK
cnpatuvBaeTt, Npasaa nu, 4To B age
uncno 7. OTBeT byaer «noxb», Tak
Kak B age yucno 10

cpaBHEHVIe nepemMeHHbIX

BHyTpun 6n10KOB CpaBHEHMA MOXHO
MCNONb30BaTb NepeMeHHble:

3a4em cpaBHUBaTb GUKCUPOBAHHbIE
yncna, ecnu pesynbTaT Bcerga oguH
M TOT XKe?

370 3HaK «bonbles: Gnok
cnpawmvsaert, Npaega nu, 4To age
bonbuwe, yuem 11. OTeeT byget
«noXxb», Begb 10 He Gonblue,
vem 11

37O 3HAK «MeHblUe»: BNok
cnpalwwvsaet, Npaeaa nu, YyTo age
MmeHblue, yem 18. Oteet bygeT
«nCTUHa», Befib 10 meHble 18

A Cosgaem nepemeHHYy0

KnukHu no kHonke Data («[JaHHbie»)
B nanuTpe 6NOKOB 1 co3Aait NepemeHHyo

C MMeHeM age («Bo3pacT»). 3agail en 3Ha- /A CpaBHuBaem yncna
yeHue 10 (KnMKHW No Bnoky, utobbl ybegutb-  3eneHble 610KK cpaBHEHUA HaxoaATcA B cekuum Operators
CA, 4TO 3HaUeHNe NoMeHANocb). [NepeTacku- («<Onepatopbi»). MOXHO BbIACHWUTDL, ABAAIOTCA NN YACNa

Ball 3Ty nepemeHHy1o B 6110KW cpaBHeHWs. paBHbIMK UK 0gHO Bonblue Apyroro.
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MCTUHA UK NOXb? F-‘i'lf"'—,ﬁ:‘g.

It B

F.

BRok «=» NogxoAuT He TONbKO ANA Yncen —
MOXHO y3HaTb, COBNaaatoT N ABe CTPOKW.
PasHuUUy MeX/y 3ariaBHbIMU U CTPOYHBIMU
HykBamm 3TOT 6NOK He yuUTbIBaeT.

_ nepeTamM OTBeT 6ynET oo
nepemeHHyo B 6nok Beflb B NepemeHHol
CpaBHeHWA
/2 Cospaem nepemeHHYo
YTobbl NOYNpaxXHATLCA B CPaBHEHWUMN CTPOK,
CO3[al HOBYIO NEPEMEHHYIO C MMEHEM name @
(«nmaAr») 1 3agan e 3HaveHune Lizzie.

B name Haxopgutca
cnoeo Lizzie, Tak uto
OTBEeT — «UCTUHa»

He cnoeo Dan, a Lizzie

«He»

Bnok not («He») npuroauTCcs, Koraa Haao - <IBnok not
NOMEHATb 3HaueHne GyneBa BbipaXXeHNA ARRIROY [seal MewneT oTRes
Ha NpOTUBONONOMHBIW. NCTUHA

Ha NpoTuBononoxHoe. Hanpumep, npolye AR L
npoBepuTb age Ha He paBeHCTBO 10, uem NCTUHOIA.
Ha PaBEHCTBO Ka)[AOMY M3 OCTafIbHbIX YnCen.

/\ be3 6noka not /A C 6nokom not

Yucna 10 n 7 pasnuuHbl, Tak 4TO OTBET Ecnu gobaeutb 6nok not, pesynbrat uameHUTCA. MNockonbKy
byneT «noxb». 10 He paBHO 7, Tenepb OTBET OyAeT «NCTUHaY.

Ytobbl 3agaBaTb Honee CNoXKHble BOMPOCHI, COCTOALME
13 HECKOMbKUX NPOCTbIX, 6IOKN CPAaBHEHNA MOXHO
06beanHATD.

06bvegunHeHne BONpoCoB —

A\ Bnokun cpaBHeHMA

Bnoku or («nanx») n and («n»)
HYKHbl, 4YTOObI NO-pasHOMy
obbeagnHATb ByneBbl BbipaxkeHWA.

OtBeT 6yger «ncTuHa»,

ecnu oTeeT Ha nioboi OTBeT Byger «MCTUHa», TONbKO ecnun an
W3 ABYX BNOXEHHbIX OTBET Ha Ka)Knblﬁ M3 BNOMEHHbIX p“"’ep
BONPOCOB — «UCTUHA» BOMNPOCOB — «MCTUHAY BepxHuit 6ok npoBepseT, uTo age

MeHblue 18 unu 6onblue 65. HUxHWA
6nok npoeepsert, yTo age pasHa 11,
12,13 vnn 14.
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PelwleHua n BeTBneHue

CBepeHnA 06 NCTUHHOCTY UK NTOXKHOCTN MOXXHO UCNOJIb-
30BaTb, YUTOObI 06 BACHUTD KOMMbBIOTEPY, YTO AenaTb Aanblue.
OH BbINONHUT pa3Hblie AeNCTBUA B 3aBUCUMOCTU OT TOrO,
Obln NI OTBET «NCTUHA» UMW «NTOXKb».

{62-63 WctuHa
WK NoXb?

CumtbiBaHMEe  66-67 )
W pacrnosHaeaHue

MepeTtawm copa
6yneso BbipaxeHue

MpuHATME pelueHnn

Bnoku if («kecnn») ncnonb3syiot else

6yneBbl BbipaXKeHUs, YTOObI K e

PELNTD, 4TO AenaThb Aanblue. b2 aops ee s

Ecnn nomectutb BHYTpb 6n0Ka if S

apyrve 6noku, onn 6yayT G

BbIMONHATLCA, NULWb KOraa /A Bbnok if-then A\ Bnok if-then-else

6yne30 Bblpa)keHune B 3aronoBKe Ecnu 6yneso BblpameHng «Ecnn, To, nHaue»: ecnu byneso

if naer NCTUHY. WCTUHHO, 6noku BHyTpw if-then Bblpa)keHune nucmnuo, Bbinosn-
(«ecnu, TO») BBINONHAKTCA. HUTCA NepBbiil Habop 6nokos,

MHaye — BTOpoW Habop.

Mcnonb3oBaHue 6noka if-then

Bbnok if-then no3BonaeT Ha ocHoOBe 3HauyeHuA Gynesa BbipaXxeHuA
PeLnTb, HY>KHO N1 BbINONHATbL YacTb cKpunTa. Ytobbl NnonpobosaTthb

3TOT CKpUNT, 06aBb ero K cNpanTy KoTa. Neperatu 610K <=

w3 cekumm Operators
(«Onepatopbl») B 3aronoBoK
6noka if-then («ecnu, To»).
3aTemM NOMeCTH B «=»
nepemeHHyIo answer
(«oTBET») U3 CEKLMMN
Sensing («CeHcopbi»)

3711 6NOKKM HaxogATcA
BHyTpu if-then («ecnn,

TO» — KOT MAYKaeT, TONbKO
ecnu Ha Bonpoc bbin AaH
oTBeT yes («ga»))

Koney bnoka if-then
(«ecnu, To»)

311 6nokw think («ay-
A Maykaowmia Kot MaTb») — 3a npeAenamm

6 6noka if-then («ecnu, To»),
3Ta nporpamma nposepAET 3HavyeHune DyneBa BbipaxeHua a 3HauMT, OHY ByayT

1 3anyckaet 6noku BHyTpu if-then, ecnu 3o 3HayeHne BLINONHEHbI B NI060M Cnyyae
WCTUHHO. KOT 3amayKaeT, TONbKO ec/in ero 06 3Tom NonpocuTs.

OTBeT yes («aa»)?

UcTuHa NloXb

3ByK meow be3

(«may») 3ByKa

A\ Kak ato paboraer
MNporpamma nposepser,
WCTWMHHO nu ByneBo Bbipa-
»eHue. Ecnum 370 Tak, oHa
BbIMNONHAET 6510KW BHYTPU
if-then («ecnn, To»).
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PEWEHWA W BETBNEHUWE e

WHCTpYyKUMM BeTBNEHMUA

YacTo HY»KHO, 4TOObI Mporpamma caenana Yto-To OgHO, ecnu

yCNnoBwMe BbINONHACTCA, U YTO-TO Apyroe, ecnu Het. bnok if-then-else

(«ecnn, TO, MHaye») 3afaeT ABa BapuMaHTa MCMONTHEHUA NPOrpamMmbl,

KOTOpble Ha3bIBaloT BeTBAMU. B 3aBMCcMMOCTM OT oTBETa Ha ByneBo O7Ber yes («ga»)?
Bblpa)keHue 3anyCcTUTCS N1LWb OfHAa U3 BETBEN.

V BeTBneHue nporpammbi WeTuHa Noxb
Y 37O Nnporpammbl ABE BETBU: €CNN

oTBeT 6bin yes («ga»), 3anycTUTcA oaHa

BETBb, UHaYe — fpyras.

(kazarb: (kazaTb:
Eennorsermnyes. | like you too! That’s not
(«ga»), 3anycTuTca VEl’y f"endlyl

3Ta BETBb

A Kak ato pa6oTaer
Mporpamma cMOTPUT, 6bIN0 NN
BBEEHO CJIOBO Yes («ga»), u, ecnu
6b110, NOKa3biBaeT nepeoe
coobuieHue, nHaye — BTOpPOe.

Ecnu otBeTuTL UTO YrogHo,

Kpome yes («ga»),
3anycCcTUTCA 3Ta BETBb

B Scratch y 6nokoB 6yneBbix BblpakeHuin
330CTPEeHHbIe Kpas, OAHAKO B NYHKWN APYron
GOPMbI UX TOXKE MOXKHO NepeTackuBaThb.

/\ bnokm Sensing

3711 6noKKM NPOBEPAIOT, He HaXaTa N KHomnka
MbILUKH.

= [> Betemu
/\ bnokmn Control BeTBW nporpammbl CNOBHO
B HekoTOpbix 6nokax Control («<YnpaBneHue») ecTb BETBW iepeBa, KoTopble
NYHKU 3a0CTPEHHOI pOopMbl ANA ByNeBbIX BbIPaXKeHNIA. pacxogATCa n pacTyT

B Pa3sHbiX HanpaeneHnax.
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CunTbiBaHME 1 Pacno3HaBaHe

Brnoku u3 cekumm Sensing («CeHcopbi») pacckasbiBaloT ckpunty, | ¢56-57 Koopansam

YTO NpoOUCXoauT C KOMMbHOTEPOM. OHun MOTryT CYUTbIBaATb

. 3710T 6nok nposepsAeT, bbina
Ha»aTuAa Knasuil 1 NO3BONAKOT CNpanTam pearnpoBaTb it yrt R can
Ha CTONKHOBEHWA. WMEHHO, MOXHO BbIOpaTh

M3 MEeHI0
e o T
C nomouybio 6nokoB Sensing («CeHcopbi») u 6noka If-then

MOXHO AiBUraTb CNPaiT No 3KpaHy, ynpaenas um I ——
C KnaBuatypsl. B meHio 6noka key pressed? («<mbliwwika
Ha)ara?») ecTb 60NbWNHCTBO KNAaBULW KNaBmaTypbl,

N HaxaTa KHOMKa MbILLKKW
M CNPANT CMOXET Ha HUX pearnpoBaTtb. TakKe MOXHO h

BbINONHATH AEUCTBUA NPU HaXKaTUMN KHOMOK MbILLIKW. A Bnokm Sensing

Mcnonb3ys 3tu 6noku ¢ 6nokom if-then,
Bnaroaaps Tomy, 4To BCe MOHO Y3HaTb, BblNa N1 HaxaTta KHomMKa
3aknioyeHo B bnok forever MbIWKW MW KNaBuLla Ha KnaguaTtype.
(«Bcerpa»), ckpunT
NOCTOAHHO NposepAeT
HaXaTuA KNasuL

MNpoBepseT, HaxaTa nu cTpenka
BBEPX, U, eCNK HaxarTa, ABuraert
CNpanT BBEPX

2\ YnpaBnaem cnpanitamu
Knasuarypa nogxoaut ans
TOYHOrO ynpasneHusa
cnpaiTamu — Kak pas To,
YTO HYXKHO ANA urp.

<] CKpunT ynpasneHuna

3TOT CKPWNT NO3BONAET ABUraTb
| CNpaiTbl BBEPX, BHU3, BNEBO

1 BNPaBo C NOMOLLbIO CTPENIOK
Ha Knasuarype.



~ .~ = = _—
e " 5!
CYUTHLIBAHUE U PACNO3HABAHUE W_‘,_wl i
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CTOH KHOBEeHUA cn pa ﬁTOB 70T 6NMOK ONPEegennerT, uTo cnpanTt

CTONKHYANCA C APYrUM CripanTom
bbiBaeT BaXkHO 3HaTb, KOrga

CNpanTbl CONpUKacaTCa OAUH
C APYrMM — Hanpumep, B Urpax.

37oT 6nok onpepnenser,

MCﬂOﬂb3yi7‘l 6noku Sensing 4TO CNPaNT CTOMKHYNCA

(«CeHcopbi»), 4TOObI pearnpoBaTb ;::g““’"’ SARARING

Ha CTONKHOBEHWA CﬁpaﬁTOB
Wnn Ha KacaHne cnpat?rrom
obnacTu 3agaHHoro ugera.

Ncnonb3oBaHue 6510KOB Sensing

Cpenaem u3 Halero ynpasifaemoro Kota HacToALLYyio
urpy. Cnepsa f1o6aBb K CNpanTy KoTa CKpunT
nepefBMXeHWA Co CTpaHuLbl 66, 3atem fobaBb

Ha cueHy ¢oH room1 1 cnpanT cnoHa. cnonb3ya
BKnaaky Sounds («3Byku»), fob6aBb CNOHY 3BYK
trumpet2. Takxxe gob6aBb emy cneayLWNn CKPUNT.

V Hangwn cnoHa

B 3Tom ckpunTe 6nokun Sensing («CeHcopbl») NCNONb3YIOTCA,
4T06bl yNpaBnATb B3aMMOOTHOLLIEHUAMM KOTa 1 CNOHa.

Yem Bnumike KOT NOAXOAUT K CNOHY, Tem 6onblue TOT cTaHo-
BUTCA. ECNM KOT NPUKOCHETCA K CNIOHY, C/IOH CMEHUT KOCTIOM,
3aTpybuT B X060T 1 y6exunT B Apyroe mecto.

Liukn forever («ecerga»)

HenpepbIBHO NPOBEPAET
nosnyun CI'IpEIT‘ITOB v obHOBNAET
pasmep n KoopauHaTbl CNoHa

MposepsaeT paccToAHne
OT KOTa A0 CNOoHa

Yem KOT ganbiue,
TEéM MeHbLle CNOoH

Ecnuw cnpaiTbl CTONKHYTCA,
3anycTaATcA 6N1OKK BHYTPK
6noka if-then

J10T 6nOK BhIONpaeT
ANA CNOHa Cny4YanHblie
KOOPAWHATBI
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Cno»Hble LUMKNbI

HPOCTbIe UMKIbl HY>KHbI, 4yTOODBI NMOBTOPATb YaCcTu NporpamMmmbl

{46-47 TllpocTble
LMKIbI

{62-63 lctvHa

wnn 6eCcKoOHEeYHO, unn 3aflaHHOe KONMn4ecTBO pas. Y106bI NO- YN NOMb?

BTOPATb UHCTPYKL MW N1LLb B ONpeAeneHHbIX Cnyyasnx, ecTb

Apyrue, 6onee xuTpble UUKIbI.

lMoBTOp, NOKa 4YTO-TO He Npousonger

3arpy3u B npoekT cnpant Dog1 n gobasb K cnpanTy KoTa
cnegyownin ckpunt. Ecnum ero 3anyctutb, 6nok repeat until
(«nOBTOPATbL, NOKa He») byaeT ABUraTb KOTa, NOKa TOT

He HaTKHeTcAa Ha cobaky. Torga KOT OCTAaHOBUTCS U CKaXeT:
Ouch! («Only).

Yrobbl KOT
He nepesopavynBanca
BBEpPX HOramm

Boibepw Dogl
W3 BeiNnagatowero

i MEHD
3 _ 311 Gnoku ByayT BLINONHATBLCS,

NnoKa KOT He CTONKHeTCA ¢ cobakoi

-_ 370 NPOV30WAET, TONBKO €CN KOT

CTONKHeTCA ¢ cobakom
A lNpoBepka nporpammbi
Y6epu cobaky noganblue oT KOTa 1 3anycTu
nporpammy. 3atem nepetawm cobaky, ocTaBus
ee Ha NyTU y KOTa, M CMOTPMU, YTO NPOU30MNZET.

A Bbnok Repeat until

Bnoku, Haxoaawmecs BRYTPU
6noka repeat until («<nosTopATH,
noka Hev), 6yayT NOBTOPATHLCA,
NnoKa ycnoBWe He CTaHeT UCTUHHO
(noka KoT u cobaka He CTONKHYTCA).

c I OcTtaHaBnueaet OcTaHaBnMBaeT Nuillb TOT cKpunT,
TO" . BCe CKPUNThbI KOTOPOMY NPpUHagNesuT 3T0T 6nok

Ewe oauH nonesxbin 6nok B EPSTERS OcranaBnwBaeT BCe

n3 Control (<YnpaBneHue») — on -. _ CKPWNTBI CpaiiTa, KpoOMe
ik : TOro, KOTOPOMY

3710 stop all («cTon Bce»), KoTo- LT SR

PbliA OCTaHABNNBAET BbIMOJNHE- all X

HUe ckpunTa. Hanpumep, oH this script s wishe s g

NPUTrOANTCA, eCIN HaZl0 OCTaHO- VS BHIRFRIOUE O En)
P A e A other scripts in sprite MOKHO BblGpaTh, Kakune
BUTb CMpanTbl B KOHUE UIpbl. : CKPWUNTbl OCTaHaBNUBATb.



CNNOXHBIE HHKHH

OxupgaHue

WrpaTtb B Urpy unu cnefmTb 3a BbINONHEHW-
€M Nporpammbl fierye, eCniv CKpUnT genaer
HebonbLwue nay3sbl. ECTb 6N0OKK, KOTOpble
MOTyYT MPUOCTAHOBUTb CKPUNT Ha HECKOJ1b-
KO CeKyHA unu o Tex nop, Noka 4to-To

He Npoun3onaer.

CnpainT XgeT nATb CekyHa,
a 3aTeM 4TO-TO rOBOPUT

/\ bnok Wait secs

Mcnonb3ys wait secs («xkgaTb cekyHay),

MOXHO NPUOCTaHABNUBaTb CKPUNT
Ha 3aflaHHO€ KONUYeCcTBO CeKYHA.

<] BNOKM oXngaHusa
Bnok wait secs («kgatb
CcekyHA») genaet naysy

Ha 3apaHHoe Bpems. bnok
wait until («kaaTb go»)
oxupaeT cobnogeHun
YCNOBUWA.

CnpanT xget
HaKaTUA KHOMKW

MblLKW

Kak Tonbko ycnosue
BbINONHWTCA, cnpaﬁ'r
nepemecTuTca

K yKa3aTen Mbiluku

/\ bnok Wait until

«paTtb fo»: 3TOT 6NOK fepKuT nay3y, noka
6yneBo Bbipa)KeHUe He CTaHeT UCTUHHO.

MputaratenbHas

MbllUKa

PasnuyHble UMKNbl MOXHO
ncnonb3oBaTb BMecTe. JTa
nporpamma HaunHaet pabo-
TaTb, €CIN HaXaTb KHOMKY
MblwKK. CNpanT aBuKeTCA
3a yKasaTenem MbIlWKK, NoKa
He OTNYCTULLb KHOMKY.
lNoTtom OoH nogckakmeaer
BBEPX-BHU3 NATb pa3. 3aTem,
6narogaps uukny forever
(«Bcerpa»), BCe NOBTOpPAETCA.

[> BnoXeHHble LUKNbI
O6paTti BHUMaHWE, 4TO LWKbI
repeat («NOBTOPATL») BNOXKEHbI
B uukn forever («gcerga»).

BoinonHaetca go Tex nop,
NOKa Haxata KHOMKa MblLLKW

bnok not («He»)
OonpeaenserT, YTo KHOMKa
MBILLKW He HaxKaTa

MNpbiXkoK BBEPX

e\ Bo3BpaileHue BH13

Bnok repeat 5 («NnoBTOPATL 53)
NOBTOPAET NPbLIXOK NATL pa3
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ObmeH coobLLeHnAMM

Mopoit cnpainTam HY>KHO «0roBapuBaTbCA» MeXay co6on.
[nAa 3TOro oHW MOryT NOCbINATh APYr APYry coobweHuns.
Takxe MOXHO caenaTb Tak, YToObl cnpanTbl 6ecegoBanu

APYyr c Apyrom. 37107 Bnok oTnpaenaet cooblyeHue
BCEM OCTanbHbIM CnpaiiTam

MNepemewjexne
obvekToB

KocTiombl

Cobbitua

CBAa3b

bnokun cBa3mn u3 cekunm Events («CobbiTus»)
NO3BOAAKT CNPanTam NocbiNaTh U NPUHUMATb
coobuieHus. CoobiieHns CoOCTOAT U3 OAHOTo
NNLWb UMEHW, HO 1 3TOro AOCTaTOYHO ANsA

3710T BNOK 3anNyCTUT CKPWNT, ecnu
CnpanTy npuget coobuieHne

B3aumoaencTsuna cnpantos. CnpanTbl 5 Briokis cafsi

pearupyoT TOIbKO Ha Te coobLueHus, OpawuH TMN 6N10KOB CBA3M NO3BONAET CNPaITyY OTNPaBNATL
KOTOpbI€ OHW 3anporpaMmMmmnpoOBaHbl coobuleHns, APYroi roBOpUT CrpaiiTy, 4To coobuieHme
NPUHUMATb, U UTHOPUPYIOT BCE OCTanbHbIE. HY>KHO NPUHATb. MOXHO NCNONb30BaThb roToBoE coobLe-

HWe N co3fatb HOBOE.

3710 coobueHune 3anyckaet
CKPWAT, KOTOPLIN Nepemeltaer
3ge3/ly noganblue oT akynbl

.

3Be 30a ynnoiBaet

__\ MO cosTy Ov COnBiUge NI OT aKynbi, Nepeknto4mnB-
BbIGepu 13 MeHIo new message WNCh Ha KOCTIOM,

_ 3710 coobuleHve rosopuT
/\3393&3, 4YTO aKyna ynnbina
ﬁ W MOMHO BO3BpaLLaTbca

i

/\ Beperucb akynbi

Boibepu gea cnpaiita — akyny v MOpcKyio 3Be3ay. flobasb
aKyne BEpPXHWUA CKPWUNT, a 38e3/1e — ABa CKpUNTa crnpasa.
Korpa akyna noaBnseTca, OHa WneT coobllenne, Nonyuns 3Be3/ja NNbIBET O6PATHO, NEPEKITIOUMBLLNCH
KOTOpOe 3Be3/a OTMN/biBAaeT B CTOPOHKY. Ha KOCTIOM, N306paatolwmnin pagocTs
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Ananorun

Ecnn Hy>KHO, 4TO6bI CNpanTbl BENK ANANOT, MOXHO

ncnonb3oBaTb 6510kM broadcast message and wait

(«<nepefatb coobuieHne v x[aTb») ¢ bnokamum say _
(«ckazaTb»), 0706pa-matotunmn 6annoHbl Npamon L —

peun. HauHi HOBbIV NPOEKT 11 406aBb B Hero ABa 70T 6noK oTNpaBnAeT coobljeHne 1 KAeT, NoKa

cnpanTa obe3bAHbl. JobaBb CKPUNT CHU3Y K OAHOM BCe CKPUNTbI, IPUHIMAlOLIME 3TO CooblueHMe,
Oﬁ&BbﬂHE, a fiBa CKPpWNTa CnpaBa — K npyroﬁ. 3aBepuliarT ceoto paboTy.

3npaecreyi!
MNepean obezbaHa

HauvnHaeT guanor \

Mpueer!

Bnoku say («ckasaTe»)

oTtobpaxaioT 6annoHb!

npAMoi peun

B 3 Coobuenne hello I-
nycKaet

Janyckae o e .__ Bropas obesbaHa
CKpWNT BTOPO# ﬁ Srnsiga
obe3bAHbI

Korpa sTopoi
CKPWUMT 3aBepLUNTCA,
nepBbI NPOAONKNT

Kax pena? csolo paboty

CoobueHue

howareyou

3anyckaeT TpeTuii

cKpunT Otnuyno!

/A BontnuBbie 06e3bAHbBI

3JTa nporpamma ucnonb3yet 6nok broadcast message and wait («nepepatb
coobuieHue n xaaTb»). C 6nokom broadcast message («nepepatb coobule-
Hue») obesbaAHbl nepebusanu 6bl APYr APYra, a HE FTOBOPWAK NO oYepeau.
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Co3naHune 6/10KOB

Y106bl HEe NOBTOPATb OAHY U TY XKe NoCNeA0BaTeNbHOCTb Upuenmus  B2-83)
. . K 3KCnepumeHTam!

6/10KOB HECKOMNbKO pa3, MOXKHO CO3[aTb HOBbI 6710K. Kaxkabin

HOBbIN 610K MOXET CoiePXKaTb Pa3Hble UHCTPYKLUN.

Cosnal-me cBoero 6noka

Mo>XHO co3gaTb CBOM BNOK, KOTOPbIN, €CNU ero 3anycTuTb, BbINOHUT

HEKNI CKpUNT. Kak 3TO AenaeTca, Mbl BbIACHUM ceyac Ha npumepe.

MporpammmncTbl Ha3bIBalOT Takne BbleNneHHble YacTu Koaa

nognporpammamm unm GyHKUNAMN. I Al

{ 50-51 MNepemeHHble

Cozpaem HoBbIi 6nOK ~ Hoebin 6nok noasunca

KnukHu no kHonke More Blocks («<Hoebie "~ Hosbin 6nok Jump noasunca
6nokwu») v ebibepu Make a Block («Co3gatb B nanutpe 6n0KoB, a B obnacTi ckpuntos
6nok»). BBegu cnoso jump n KnukHn OK, BO3HUK Bnok define («onpegenutob»).

( Scripts T Costumes T Sounds W

[ Make a Block ]

Motion I Events
Looks Control F
. Sound

l Sensing

I Pen i Operators \
l Uels - Hosbiin 6nok OnpepenaeT 6nok

\ Jump 8 obnactu
KnnkHu, 4tobb CKpWUNTOB
€030aTh HOBBIN
[ Make a Block J 60 .
NOoK
3 bnok define (conpegenntb») Wcnonb3yem 6nok B ckpunte
Bnok define («onpegenutb») onpepensert, yTo Tenepb HOBbIA B/10K MOXHO UCMONb-
HY’KHO AienaTtb Npu 3anycke HoBoro 6noka. 3apan 3o0BaThb B nobom ckpunte — Tak, byaTto
onpepeneHue bnoka, fo6aBMB 3TOT CKPUMT. 6noKM ANA NPbKKa CTOAT Ha ero mecTe.
Havano
onpegenedHuna
bnoka
Hosbin 6nok 3anyctur
CKPUNT NPbIXKa,
onpegeneHHbIi Gnokom
MpbikoK define («onpegenutb»)
BBEPX
OxupaHne B oaHy
CEeKYH nepe,
Bosepar FHLNEPER

npogonxeHem ynkna
BHW3 POR 4



-

CO3AAHMWE BNOKOB

Bnokun c napametpamu

New Block

Yepes nyHKn napameTpoB B HOBbI 610K
MOXXHO nepeaaBaTb YMCIa UK CTPOKN.
Hanpumep, MOXHO yKa3aTb, Ha Kakoe
paccToAHne nepeaBuHYTb CNPanT.

KnnkHu TyT, uTobbl —
YBUAETH BCE ONLUN

1 Cozpaem HOBbIl 6noK
Co3pait HoBbli 60K N0 MMeH M slide U KNUKHK
Options («MapameTpbi»). Tenepb Boibepy input
(«JobaeuTb None BBOAA uncen») U BBeAW steps.
Boibepu Add label text («JobasuTtb TekcT nognucu»)
n seeau and shout. KnukHu Add string input

+ Options

Add number input:
Add string input:

Add boolean input:

S

Add label text: t

O Run without screen refresh

J [ Cancel J

=

(«[JobaBuTb None BBOAA CTPOK»)

v Beeau greeting. Tenepb Haxmn OK. HEDEmbing

steps («warun»)

. Onpepenexue 6noka

B 6noke define («onpe-
[ennTb») BMECTO NYHOK
napameTposB NOABUNUCH
nepemeHHble steps u greeting.
Ho6aBb kK cnpaiTy 3TOT
CKPWUNT, NepeTackusas
nepemeHHble 13 6noka define
(«<onpepenuTb») TyAa, rAe OHW
HYKHbI.

Wcnonb3yem HOBbI 6N10K B cKpunTe
Tenepb pobaeb K CNpanTy cnegytoLmi
ckpunT. Ecnu nepepaeath B 610K pasnuyHble
3HaueHuA ana steps u greeting, cnpait byaet
BecTu cebs No-pasHomy.

3anyckaeT ckpunt
NpW HaxaTuu
Knasuww «npoben»

MepemeHHan greeting
(«npuBeTCTBUEN)

MepeTalwm nepeMeHHble
n3 6noka define
(«onpegenwuTb») B CKpUNT

Henaet 3HayeHne steps
oTpuUaTenbHbIM

Bribupait ans ceomx Gnokos
NOHATHBIE HMEHa, 4T0GbI
nporpammy Bbino nerye YuTath
W U3MEHATD.
| | o
CnpaWT caBuraerca 4

Ha 20 waros
v rogoput: Hello!
(«Mpuset!»)

A Tenepb caBuraeTca
Ha 80 waroe 1 roBopuT:
How’s it going? («Kak gena?»)
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BbelueHble 06e3bsAHbI

B 3ToO 3axBaTbiBalOWeEn, AUHAMUYHOW UrPe Mbl NCMOMb3yeMm A38-33 2;52:;”;""“‘3
BCE U3y4YeHHble BO3MOXHOCTU Scratch. Cneayi MHCTPYKUMAM,

{40-41 KocTiombl

{66-67 CuuTbiBaHue
4YTO6bI CO3aaTb COOGCTBEHHYIO Urpy «belweHble 06e3bAHbIY, ipachosaBae

1 NOrNAANM, CyMeellb N Tbl COUTb NeTyuyto Mbilib 6aHaHoM!

“u e COBETH IKCMEPTA
Mpuctynum

Co3pan HoBbll Scratch-npoekT. CnpaiT KoTa B 3TON

5 JTta nporpaMma — camas bonbluas
urpe He noHagobuTca — 4ytobbl yaanuTe ero, caenamn

W3 BCEX, YTO BCTPpeYanuchb Tebe

NPaBbli KUK NO KOTY B CNUCKe CNPanToOB 1 Bbibepwu [10 CUX IO, ¥ CPa3y OHa MOXeT
13 meHio delete («yaanuTb»). Tenepb nepep Toboi He 3apaboTaTb. BoT Heckonbko
UYUCTBIN MPOEKT. COBETOB, Kak n3bexarb ownbok

npw paboTe Hag NPOEKTOM.

HNob6aeb HOBbIA HOH U3 Bubnmno-
1 TeKM C NOMOLLbIO KHOMKMY, Stage Y6eaucb, 4TO Thi .qoﬁasnvnewh

KOTOPas HAXOAWTCA CeBa 1 backdrop CKPMNTbI K HYKHbIM CNipanTam.

OT CNNcKa cnpanTos. : BHuMaTenbHo cnefyi MHCTPYKUU-
AM. He 3abbiBali cozfaBaTtb nepemeH-

KNUKHY, 4T06bI 406ABUTE New backdrop: HYIO Nnepej ee NCNonb3ioBaHUEM.

$oH 13 bubnuotekn poHoe \m / 4 c Mpoeepb, 4TO BCE Yncna B 6nokax

3anuncaHbl 6e3 ownbok.

"= [IBOWHbBIM Knukom Bbibepu doH brick walll. rey — \
" » M ( Monkey mayhem )
»* KnpnuuHas cTeHa XOpoLIO NOAXOANT ANA TOM L

= Wrpbl, HO NPV XXENaHNM Tbl MOXeLb BbIGPaTH Byabicd (URihe)

1 apyroi GoH.

B bubnuorteke ¢poHoB
ABaM bl KNUKHN

no usobpaxeHuno poHa,
yTo6bI OH NOABUNCA

Ha cleHe




) -
s

BEWEHDBIE OBE3bAHDI

[ob6aBb HOBbLIN CNpanT (-

o
3 2= 13 6ubnuotekn — ebibepu Sprites New sprite: @' / H* (O]

\_/,.. KnukHw, 4tobbl

BblbpaTh cnpaiT
n3 bubnunotekn

Monkey1 u3 paszgena
Animals («KuBoTHbie»).
3Tum cnpainTom Tebe
NpeacTouT yNpaensaTh
B Urpe.

“_ [Jobaeb k cnpaiiTy obe3sbAHbl cnegyowmii ckpunt. MomHu: Bce

.:- 610KN MOXKHO HailTu B nanuTpe 6I0KOB, rOe OHW OTCOPTUPOBaHbI
* o usety. bnoku Sensing («CeHcopbl») MCNONB3YIOTCA B STOM
CKpunTe, 4ToObl HAXKATUAMMW KNaBULL-CTPENOK ABUraTb 06e3baHy
Mo cueHe. 3anycTu CKpyMnT U y6eanch, uTo oH paboTaeT.

37101 6nok — Motion («[lBvkeHnaA») —

Hy»eH, uTobbl obesbaHa Bcerga . .- )
CTOANA Ha Horax npaenan obe3bAHON,

HaKMMan Ha KnaemaType
CTpenku Bnpaso 1 BNeBo

3apaert HavyanbHy
no3suuuio obesbAxbI
B HUMHEN YyacTun CUeHbl

Sensing («CeHcopbi») — BNOK, onpegensaowmi,
4TO HaxkaTa CTpenka Bneso

-90: obesbaAHa
CMOTPUT BNEBO

MNepeknyaeT KOCTIOMbI 00e3bAHbBI, 4TODbI
CO30aTb BNeyaTneHwe, Yto OHa ugeTt

90: obezbaAHa
CMOTPUT BNpaso

MNepepsuraer obesbaAHy
Ha 10 waros

He 3abyab coxpaHuts
csoio pabory.



[ob6aBum eLle cnpanToB

Tenepb 0693bﬂHy MOXHO ABUraTb No cueHe Bnpaso 1 BJ1€BO

Knasuwamu-cTpenkamn. Ytobbl urpa ctana nHTepecHee,
nobaBuMm ele cnpanTos U cHabanm obesbaHy 6aHaHamu,

4TOObI KMAATLCA VMU B NIETYUYIO MbILUb!

Yrobbl cnpanT
He nepesopaynBanca

3apaet HanpaBneHue
BBEPX

[Henaet 6aHaHbl BUAMMbBIMW —
no3sxe ux Hago ByaeT CKpbiTb

3TOT YMKN gBuraet
6aHaHbl BBEPX

OxungaHune, noka obesbaHa
He noabepet BaHaHbI

3arpy3u n3 bubnuotekn cnpaitt Bananas
1 pobaBb emy 3TOT CKpUNT. B Hauane
Wrpbl rpo3ab 6aHaHoB 6ygeT y obesbaHbl.
Mpw HaxkaTum Knasuww «npoben» rpos3gp
NoNeTuT BEPTUKanbHO BBEpX. 3aTem
HaHaHbl BO3HUKHYT Ha Kpato CLeHbl, rae
obesbAHa cMmoXeT ux nogobpatb.

baHaubl bygyT
HaxoAMUTCA B pyKax

y o6e3bAHbl 40 TeX Nop,
MOKa Bbl HE HaxmeTe
«npoben»

MNo3sonsaet GaHaHam
MNOABUTLCA Ha CyYalHO
BbIOPaHHOM Kpaio CLeHbl




= EI'I !
BEWEHBIE OBE3bAHbI i

Tenepb camoe BpeMA 3aHATLCA NETyYeil MbILbIO, G g “HazonH
New Variable nepemeHHyio
6 == KoTopas fomXHa NapaTh, €CAM NONACTL B Hee GaHaHa- ——_Speed
mu. lo6asb 13 6ubnuotekn cnpaitT Bat2, 3atem co3pgain | variable name: | Speed 74 |
nepemeHHylo ¢ umeHem Speed (Tonbko ANA cnpaiTa L 37a
mbiww). [1ns 3Toro KAMkHW no kHonke Data («[laHHble») O Forall sprites @ For this sprite only nepemeHHas
B nanutpe 6nokoe n Boi6epu Make a Variable («Co3zpatb H Cloud variable {etorad omsarver) HyXHa TONbKO
nepemeHHy»). CHUMKM OTMETKY PAAOM C nepemMeHHON ANA cnpaunta
Speed, ytobbl ybpaTb ee co cueHbl. [ oK J [ p— J meliny
", [o6aBb K cNpanTy neTyyei MblluKn CNeayoWnin CKPUnT.

B ocHoBHOM uumkne forever («<ecerpa») Mmblllb NepemeLyaeTca

B CIy4anHYI0 NO3ULMIO B NEBOI 4aCTU CLIEHbI U CO CyYaliHO
BbIOpaHHOM CKOPOCTbIO NeTaeT Tyaa-obpaTHO, NoKa He BCTpe-
T1TCA ¢ GaHaHamu. Torga cbuTas Mbllb NagaeT.

g

Yr1obbl cipanT
He nepeeopayvBanca

Mbiwb nossnaeTca
CneBa, Ha CNy4aitHoik

Hauano ocHoBHOro yukna BblCOTE

Buibupaet cnyvainnyto
CKOPOCTh

[BuraeT mMbilwb, NOKa OHa
He CToNKHeTcA ¢ 6aHaHamu

Mepetawm B 3T0T 610K NEPEMEHHYIO
Speed u3 cekuwn Data («[JaHHbie»)

Bnok broadcast («<nepeaatb»), uTo6bi
W3BECTWUTb OCTallbHble CNPaiTbl, KOrga Mblllb
6yneT cbuta. 3TO NPUroanTCA YyTb NO3XKE

HanpaeneHwe —
BHU3

Uukn ana nageHus
MbILLK

He 3a6yab coxpanuts
cBok pabory.
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NMocnegHue WTPUXun

YT06bl Urpa CTana ewe nHTepecHee, MOXXHO
A06aBUTbL OrpaHnyeHune no BpemeHu,
3aMOMMUHATb KONNYECTBO 3apaboTaHHbIX
OYKOB B MepeMeHHO 1 cenaTtb 3KpaH KoHLa
Urpbl, YTO6bI MOKA3bIBATb €ro, KorAaa Bpems
ncTeyer.

=, KnukHu no nsobpaxeHuio
9 2= cueHbi cnesa ot cnucka

® CNpanToB, 3aTemM OTKPOW
Bknaaky Backdrops
(«@oHBbI») HAZ NAaNUTPOW
6nokos. Caenai npasbiit
KWK No n3obpakeHuio
¢dboHa cnesa ot obnactun
pucoBaHuA 1 Bbibepu
duplicate («¢aybnupoBsatb»).
[o6asb noeepx ckonupo-
BaHHOro GoHa HaanNuch
GAME OVER.

Wcnonbayn
VHCTPYMEHT «TEKCT»,
utobbi caenaTh
HaAnuce

JKpaH KoHUa urpbl byper
BbIrMAQETb NPUMEPHO TakK

KnukHu no Bknagke Scripts
1;:- («CkpunTbi») U fO6aBb
K CLieHe 3TOT CKpUNT Ans
paboTbl c Talimepom.
CkpunT 3apaeT 3HayeHue
Talmepa v HaYnHaeT UMKN
obpartHoro otcueta. Korpa
Talimep obHynuTCA,
BbICTaBNAETCA GOH KOHUa
Urpbl U NporpamMma
OoCTaHaBNWBaeTCA.

OcraHasnusaet

upy ~~——erop

Co3paii nepemeHHyto ¢ umeHem Time («Bpemsy). Beibepu
onuuio For all sprites («ns Bcex cnpainTos»), 4Tobbl
nepemeHHas 6bina fOCTYNHa ANA BCEX CNpanToB.
MocTaBb OTMETKY PAAOM C NepeMeHHoi B cekyun Data
(«[aHHble»), yTobbl Tamep oTobpaxanca Ha cueHe.

’-'— -I S ——=
M ( Monkey mayhem

el )

by abcd (unshared)

YctaHasnueaet Taimep

s Ha 30 cekyHA

YMeHbLWaeT 3HauyeHune
Tavmepa, NoKa oH
He obHynuTCA

o

MepexniouaeT GpoH
Ha KapTUHKY KOHLa Urpbl



[

BEWEHDBIE OBEBbRHbI.

! ¥

KnukHu no cnpanty 6aHaHoB MocTasb ranouky, 4tobbl
1 B cnucke cnpantos. Co3gan cueT urpbl oTobpaxanca

HOBYIO MEPEMEHHYIO C UMEHEM Ha cueHe

Score («CueT») u caenai ee /_

AOCTYNHOW ANA BCEX CNpanTos. -

MepeTaum ee nsobpaxeHue

B BEPXHWIA NPaBbIl Yron CueHbl.

"s, [No6aeb 3TOT CKpUNT K cNpaiTy 6aHaHOB. "s, Hobasb k cnpaiTy 6aHaHOB elle 1 3TOT CKpUWNT.
12.:' OH HyxeH, uTobbl 06HYNUTEL CUeT B Hauane 13_.'.' Ecnu netyuyan Mbilwb nogdbuta 6aHaHamu, oH
< nrpsl. «°  npowurpaer 3ByK, yBenuuut cyet Ha 10 n caenaet

BHaHaHbl HEBUANMbBIMUA.

OaHaHbl .
[Jobasb K cnpaiTy
‘ 6aHaHOB 3BYK pop
13 B1bNMoTEeKN 3BYKOB
(cm. c. 58-59)

CébpacobiBaeT
CYET Urpbl

Kaxpabiit pas npu nonagadum
B Mbillb CYET YBENNYMBAETCA

. TycTb B Urpe 3ByYnT My3bika. Knunk- Ha 10 oukoB
14 - 1u no u3o6paxenuio cueHb cnesa
" OT CUCKa CNpaiToB U OTKPOW
BKnagky Sounds («3ByKu») Hag "'rll-" 3ANOMHMKN

nanutpoi 6nokoe. [lobaeb 3ByK
eggs u3 bubnuoTekn 3ByKOB.

MNo3apaBnaem ¢ cozgaHnem
nonHoueHHo Scratch-urpobi!
BoT HeEKOTOpbIE TBOW JOCTUXKEHWA.

Hobasb 3ByK €9gs
BO BKnagke Sounds
(«3ByKu»)

[Job6aBb K CLeHe cneayowmnin CKpunT — oH BygeT
15 = B umnkne «urpats My3biky u3 daina eggs» v nepe-

CTaHeT 3By4aThb, NUWb Koraa 6nok stop all

(«cTon BCe») OCTAHOBUT UTPY.

Cnpaiit, Kugawuwmnin npegmeTobl
B ApYroin cnpamr.

CnpaiT, nagawwmin co cLeHbl npn
rnonagaHun B Hero. |

DoHoBas My3blKa OrpaHuyeHne BpemMeHu 1rpbl. ,
nosTopaeTcs :
8 6eCKOHEUHOM DoHoBan My3blKa, KOTOpas 3By4UMuT,

uukne NoKa npogomxaerca urpa. |

JKpaH KOHUa Urpbl, NOABNAKWWACA, |
KOra UCTeKNo BPeMmA. :

He 3a6yab coxpanuts
csoto pabory. : e
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NMopa urpartb
Tenepb MOXHO UrpaTb. KNUKHM

Y1obbl urpa

Beeau HoBoe npogonxanace gonbiue,

Ha3BaHWe Urpbl

no 3eneHomy Gpnaxky,  NOCMOTPUM, ~ T YBENWUL NUMUT BpEMEHN
CKONbKO pa3 Tbl COBbellb NeTyuylo Mbillb, = \ 7
npexne Yem 3aKOHUUTCA BPeMSA. = (Untitled ¥V /

by abcd (unshared)

Crpenka eneeo Crpenka Bnpaeo

4

A YnpasneHue

E

Mpoben
Space /I"

Oeurai o6e3bsaHy BNpaso 1 BNEBO Yr1obbl Urpath
cTpenkamu knasmatypsl. Haxumain 6bin0 cnoxHee,
npo6en, 4TobbI WBLIPHYTH BaHaHbI yBenuub
B NIETYUYIO MbiLlb. LXOPOLTh

MbiLLK

“wa” COBETHI IKCNEPTA

| Ytob6bl f06aBUTL eLle NeTy4ynx Mblllen-Lenen,
| caenai npasblil KNUK MO CNPanTy Mblln 1 Bbibe-
' pu duplicate («ay6nuposatb»). MossuTca Hosas

l MblLLb, C TEMW K€ CKPUMTam#, YTO 1 NepBasi.
|
|
|

Monpoby nobasutb Apyrue netawwme o6bEKTbI.

1. Nlo6aeb cnpait us bubnuoteku. Nletatowuin 6eremot
(Hippol) otnnyHo nogongerT.

2. KNWKHW No neTtawwen -
MbILIX B CMIUCKE CNPanToB.
3. KnuKHU No ckpunTy

MbILIY, HO He OTMyCKaii
KHOTKY.

4, MepeTalym CKPUNT MblLUK
Ha usobpakeHwe HOBOTO
cnpaiTa B CnucKe CrpaiToB. i = L]

5.Y HoBOro cnpanTa NOABUTCA
KOMuA cKpunTa.
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MNpobyi pasHbie $oHbI Coirpait Tpu pasa v y3Hau,
CKONbKO OYKOB Thbl

1 CMOTPM Ha pesynbTat
/ / cmoxelwb HabpaTb

KNWUKHW NO KHONKe
OCTAaHOBKMW Mporpammbl,
yTobbI NPEpBaTL Urpy

W3meHu nporpammy, 4tobbi
3a nonagaHune HauYMCNANoOChb
6onblue ouykos

Y1obbl urpatb Gbino
CNOMHEee, N3MEHU
nporpamMmy, yMeHbLINE
CKOpOCTb GaHaHOB

MNonpobyit 3ameHnTb
obe3sbaAHy apyrum
cnpanTom

<] PasBnekaemcs

3Ty urpy MoxHo gopaborartb
MHO»ecTBoM cnocoboB. MeHAA
CKOPOCTU, NOACHET OYKOB, 3BYKHM
M CNPaTbl, Tbl MOXELWb CO3AaTb
CBOI, YHUKaNbHYI0 BEPCUIO UrPbl.
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HAYHEM CO SCRATCH

[pycTynnm K aKkcnepmumeHTam!

Tenepb, 3Has ocHOBbI Scratch, Tbl MOXelb nonpo6oBaTb 60-
nee npoaBuHyTbie ero yHKUMK. Yem 6onblue NpakTUKY, TeM

Yo Takoe
Python?

86-87)

MNpocTbie
KOMaHbl

102-103)

nyuiwe Tobl 6yaeLb NporpammmnpoBaThb.

Yem 3aHATbLCA

He 3Haewsb, 4TO ewe caenaTb

co Scratch? Bot HeckonbKko naei.
Ecnu Tbl gymaelb, 4TO NOKa

He roTOB HanucaTb Nporpammy
CaMOCTOATENIbHO, MOXKeLlb B3ATb
y>Ke HanncaHHyio 1 4To-HMbyab
B HE NOMEHATb.

Canr Scratch nossonsert
W3yyaThb BCE BLINOMEHHbIE
Ha HeM NPOEeKTbl

Mo

/A Usyyam nporpammbl

MccnepgoBaHue vy Xunx nporpamm — npekpac-
Hbil cnocob obyyeHua. [ocmMoTpu Ha Npoek-
Thl, BbINIOXKEHHbIE Ha cainTe Scratch. Yto Thi
CMOKelb NOYepPnHYTh N3 HUX?

<] BcTynu B KpYXOoK
nporpammupoBaHuA
EcTe N B TROEW WKONE
KPY»OK NporpammupoBsa-
HKA? Tam Tbl MOXeLb
NoBCTpeuaTb APYrux
nons3osatenei Scratch

1 OBMEHATLCA naeamu.

A

')

:-EI

Fo o

[> U3ameHAI roToBble NPOEKTbI
Henan pemukcol! CBoumn pemnkca-
MW MOXHO NOAENUTLCA € APYTMMHK
nonb3oBaTenAmMn, Ho He 3abyab
nobnarogapwuTtb aBTopa npoekral

Pok3ak

B ptoK3ake MOXXHO XpaHWUTb NONe3Hble
CKPUMTbI, CNPanTbl, 3BYKU U KOCTIOMbI
N NEePEeHOCUTb UX U3 MNPOEKTa B NPOEKT.
PloK3aK HaxoauTCa B HUMHEN YacTu
3KpaHa Scratch.

> MepetackuBai
CnpanTbl U CKPUMNTbI MOXKHO NepeTa-
CKWBATb B PHOK3aK, a NoOTOM ﬂoﬁaBﬂBTb

B ploK3ake
B APYrne npoeKThbl.

Cnpant _...--'/' A

NepeTawm, 4yTobbI

CKonNWpoeaTe cnpam’
nnu CKpUNT B POK3akK

forem

e
Backpack

Sprite 1 ’




Momorure!

"‘;H B = Mi.“ia"
el _g E =
APUCTYNUM K SKCNEPUMEHTAM! = 8 ET“- 1
7 e,
1 Ties o

BbiBaeT cNoXHO NUcaTb Nporpammy,
He 3Han O HEKOTOPbIX HYKHbIX ANA Hee
6nokax. B Scratch ectb meHo nomowyu,
roe onucaH Kaxkabiin 6nok.

Momowb no 6noky
YT06bI y3HaTL BONblIe O KOHKPeTHOM 6nokKe,
KNWUKHW No KHormKe «[lomolyb no 6noky» cpean

WHCTPYMEHTOB KYpCopa BBepxy 3KkpaHa.
OKHO NOMOLLW _~

3 & 37 paccKaxeT Npo
Kaxabii 6nok
KHonka
«Momowb
b »
. CnpawwmBaii no 6noky Kypcop
Kypcop npumeTt Bua npeepawjaeTca

BOMPOCUTENBHOMO 3HakKa.
KnukHu no 6nokKy, o KoTopom
Thl XO4eLb Y3HaTb.

B 3HaK

( Bonpoca

3 OKHO nomMowun
=¥ OTKpoeTCcA OKHO C ONMUCaHMN-
em paboTbl 6noka n npumepamn

Hanuium, Ha CKONbKO rpaflycoB Thi XO4ellb
NOBEPHYTb CpanT.

(Ecnw Tbl yKaxelwb oTprUaTenbHOe YUCo, cnpant
fyneT ABUraTbca B 06paTHOM HamnpaBneHun.)

€ero ncnonb3oBaHWA.

N3yumn gpyron A3bIK

Ceinuac Tbl OCBanBaellb CBOV NepBbii A3bIK
nporpammmnpoBaHus. MisyyeHne gpyrmx a3biko

BO3MOHOCTb NMUcaTb Apyrue nporpammol. louemy 6bi
He nonpoboBaTb A3bik Python? Teoe 3HaHuWe Scratch

NMOMOMET B HEM paBOﬁpaTbCH.

-
‘.

[> Moxoxe Ha Scratch

B Python Toxe ecTb Uuknbl,
nepemeHHble U BeTBNEHWE,
Wcnonb3yii 3HaHue Scratch,
410661 M3y4mTh Python!

B flacT Tebe






Urpbi
¢ Python



86 MIrPbl C PYTHON

Y10 Takoe Python?

YcTaHoBKa 88-91)

= Python
Python — 3To TeKCTOBbIN A3bIK NPOrpaMMUPOBaHUNA. e
Thl =
OH HeMHOro cnoXHee B U3y4yeHun, yem Scratch, 3ato KOMaH!
M BO3MOXKHOCTEN faeT ropasgo bonblue. Komamgsl  104-105)
NocnoxHee

Mone3Hbin A3bIK

Python — 310 yHUBepCanbHbI A3bIK, NPUrOAHbLIN ANA
CO3[1aH1A CaMblX Pa3HbIX NPOrpamm, OT TEeKCTOBbIX NPO-
LeccopoB A0 Be6-6pay3epoB. BOT HECKONbKO BECKMX
NPUYUH n3yunTsb Python.

Jlerok B M3yyeHUUn U NpUMeHeHUn
Python — npocTtoi u ygo6HbIin A3bIK.

CopepXuT MmowHbie 6ubnnoTtexkn
" B Python ectb 6ubnnoteku rotosbix

Mo CpaBHEHWD CO MHOTUMW OPYTMMK npouegyp onA NCNONb30BaHWA B CBOWMX
A3blKaMW YWTaTb U COCTAaBNATL Nporpam- nporpammax. 3TO NO3BONAET CO34aBaTb
Mbl Ha Python COBCEM He CNOMHO. CNOAHbIE NPpOrpamMmmbl 6bICTpO.

MHOTO roTOBbIX
npoueayp —
6epwm

W nonb3ynca

= Wcnonb3yetca cepbesHbimn pupmamn
== Python noaxoguT ana co3aaHuA cepbesHbIX @
nporpamm. Hanpumep, ero ucnonb3ytot B Google,
NASA u Ha ctygun Pixar.

Mpexpe yem HayuMTbCA NPorpaMmmMpoBaTb Ha Python,
cTouT paszobpaTtbCs, Kak OH ycTpoeH. Ha cnepytowmx
CTPaHWLIAX PACcCKa3biBAETCA O TOM, KakK:

ycraHoBuTb Python: Python 6ecnnarten, Ho ero
HY»KHO yCTaHaBnMBaTb Ha komnbioTep (c. 88-91);

MNCnonb3oBaTb ero MHTepdeic: cosgan NnpocTylo
nporpammy 1 COXpaHu ee Ha JUCKe;

3KCNepMMEeHTUPOBaTh: BBeAW HECKONIbKO MPOCTbIX
nporpamMmm 1 y3Haii, Kak oHu paboTaioT.




Scratch n Python

[1na MHOrMx anemeHTOoB A3blka Scratch ecTtb aHanoru
B Python, npaBgaa, BbirnagaT oHN nHave. BoT HeKoTo-
pble GyHKLMK, obwme Ana 3TUX ABYX A3bIKOB.

3710t 6nok neyataet
coobueHune
B bannoHe npamoi
e peun

HelloWorldt |}

/A Coobuwennn B Scratch

Y1o6bl NoKa3aTe coobleHne Ha 3KpaHe,
B Scratch ucnonb3ayertca 610k say («ckazaTtb»).

Bkniouyaet nepo

MoeTopAeT BHyTpeHHue
6noku 24 pasa, ytobbl
HapWCOBaTb KPyr

[leuraet cnpait

Mosopauusaet
cnpant

Beiknwouaert
nepo

A Yepenawbsa rpaduka B Scratch

B aTom ckpunte 6nok Pen down («OnycTutb Nnepo») Ncnosb-
3yeTcA, 4To6bl, Nepemellaa CNpainT KoTa, HapMCcoBaTb Kpyr.

YTO TAKOE PYTHON? 87

print (‘Hello World!’)

K Beeaw coobwenne

3necs

CoobuieHne BO3HUKHET

(. Ha 3KpaHe

Hello World!

A\ Coobujenns B Python

B Python gnsa oTobpaxeHuna TeKCTa Ha SKpaHe
CNY»KWUT KOMaHAa print («<nevaTtb»).

from turtle import *

pendown () —— Hauano unkna

for n in range (24):
forward (10) Hosopot
right (15) Ha 15 rpagycos

Mo YacoBoOMn
penup () K_/ cTpenke

A Yepenawbs rpadpuka B Python

B Python Toxe ecTb uepenalka. 3To Kop
O1A pUCOBaHWA Kpyra.
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YctaHoBKa Python

Mepepn Tem Kak HayaTb NporpammupoBaTtb Ha Python,

€ro HY>XHO CKa4aTb U YCTaHOBUTb Ha KomnbloTep. Python 3
6ecnnateH, NPOCT B yCTaHOBKe 1 paboTaeT Ha KOMMNbloTepax

¢ Windows, Mac OS u Linux (Hanpumep, Ubuntu).

Yto Takoe IDLE?

BmecTe ¢ Python 3 Ha KomnbioTep byaeT ycTtaHOBNEHa
nporpamma IDLE. 3T0 opneHTMpOBaHHaA Ha HaYMHAKOLWKNX
cpena pa3paboTKuy, B KOTOPOW €CTb HECNIOXKHbIN TEKCTOBbIN
pefakTop ANnA HanucaHua n otnagku Python-nporpamm.

WINDOWS

A Windows

Mepen Tem Kak ckavatb Python, BbificHwK,
Kakaa Ha KoMNbloTepe onepauuoHHan
cuctema. Ecnum 3to Windows, y3Hai,
Kakan Bepcua — 32- unu 64-6utHan.
[Ins 3TOro KNUKHW No KHonke «[ycKk»,
caenaii npaeblil KNUK no onuum «Mow
KOMMbIOTEP» W KNUKHKN «CBOWCTBAY.
Ecnu noasutca onuua «Cucrteman,
Bblbepu ee.

A Mac 08
Ecnu y Teba Apple Mac, BbiacHu, Kakaa
Ha Hem ornepaunoHHasa cuctema. KnmkHm

no A6NOKy B NeBOM BEPXHEM YrAy W Bbibe-
pw About This Mac.

oss

A Ubuntu

Y10o6bl COXpaHUTbL Nporpammy

Ha Python, Hy>KHO 3aiATK B MeHI0
File n, Bbibpas Save As, BBeCTV UMA
¢aina. Cnepsa co3pgait Ansa cBOUX
¢dainoB nanky, Ha3eas ee,

K npumepy, «Pythonlporpammbi».
MocoseTyincAa ¢ poanTenamu, Kak
3TO Nyyule caenarb.

Pl

T
BRI

Ubuntu Linux — 6ecnnaTtHas onepauu-
OHHana cucTema, noxoxkana Ha Windows

1 Mac OS. O Tom, Kak yctaHosBuTb Python
Ha Ubuntu, yuTtain Ha ctpanuue 91.

r
22
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Python 3 n Windows

Mpexae yem yctaHaBnueatb Python 3 Ha Windows-komnbloTep, "
ybeaunch, 4To poauTenn He BO3paXkaloT MPOTMB 3Toro. BoamoxHo, .
BO BpemMA YCTaHOBKWK Tebe TakxKe I'IOHa,D,OﬁldTCFl naposib
aAMUHUCTpaTopa.
3ainpu Ha cant Python Ckauait Python
~ % Beepu agpec caiita Python B cTpoky 6paysepa. KnukHu no camoin Hosoit Windows-sepcun Python,
KnukHu Downloads, 4yTo6bl OTKpPbITL CTPaHULY HOMep KOTOPOW HaunHaeTca ¢ uudpsl 3, — oHa bygeT
CKa4yuBaHwuA. rOe-To B Hayane cnucka.
Q http://www.python.org +  Python 3.3.3 Windows x86 MSI Installer
\ / » Python 3.3.3 Windows x86-64 MSI Installer
370 URL (MHTepHeT- Boibepu, ecnn
appec) caita Python y Teba 32-6utHan Boibepy, ecni
sepcua Windows He 6ecnokoica o TouHoM y Tebs 64-61THaA
COOTBETCTBUW HOMEPa — [MaBHOE, sepcuA Windows
4TOBbLI OH HAUMHANCA ¢ undpsl 3
YcraHoBKa 4 3anyctu IDLE
Mocne Toro Kak cKkavaeTcsa yCTaHOBOUHbBIN Y6eguck, uTo nporpamma yctaHosunach 6es
dain, cgenai no Hemy ABOMHOW KWK, 4TOObI owwuboK. JnA 3TOro KNWKHW No KHornke «Myck»
ycTtaHoBuTb Python. Boibepu «YcTaHOBWTL gnAa BCex 1 BbiGepu «Bce nporpammei», Python, IDLE.

nonb3oBaTenen» K Ha KaxKablil 3anpoc KNnkamn
no kHonke «[danee»,

b

Y6eguce, 4To 3anyckaellb @ IDLE (Python GUI) L3
umenHo Python 3

Bo BpemMa ycTaHOBKK
NOABUTCA WKOHKA
yctaHoBwwmka Windows

W R v A

(= Ortkpoetcsa okHo Python

= MNoABUTCA OKOLWIKO, NPUMEPHO KaK Ha Kap-
TUHKe HWXe. B Hem y»Ke MOXXHO Nporpammmnpo-
BaTb, BBOAA KOMaHbl NOCNE 3HAYKa «>>>»,

IDLE File Edit Shell Debug Window Help
Untitled

Pythen: 3.3.3 (W3.3.3:c23896275c0f6, Nowv' 18 2013, 21:19:30) [MSE v.1600
64 bit (AMD64)] on win32

Type “copyright”, “credits” or “license()” for more information.

>>> W__ Bsoau komaHabi 3nece
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Python 3 u Mac OS
Mpexae yem yctaHaBnueaTb Python 3 Ha KomMnbloTep C onNepaunmoHHON CUCTEMON

Mac, ybeaucb, 4To poguTenn He BO3pakaloT NPOTMB 3TOro. Bo3mo)kHO, BO Bpems
YyCTaHOBKM Tebe Takxe noHaaobuTca napons agMuHucTpaTopa.

1 3anpgu Ha cant Python Ckauain Python
Beegw apgpec caita Python B cTpoky Y3Hau, kakasa sepcua Mac OS yctaHoBneHa
6pay3epa. KnukHu Download, ytobbl o1- Ha KomnbtoTepe (cm. ¢. 88), 1 Bbibepu noagxogaLlyio
KPbITb CTPaHULLY CKauMBaHWs. sepcuio Python 3. Coxpahu .dmg-daiin Ha pabo-  Bepcua ana
4ui cton Mac OS. /_ Hogoin Mac OS
L4
Q http://www.python.org - Python 3.3.3 Mac OS X 64-bit... (for Mac OS X 10.6 and later) ‘

He Gecnokoiica o Tounom |+ Python 3.3.3 Mac OS X 32-bit... (for Mac OS X 10.5 and later) ||

e
COOTBETCTBUM HOMEPa, —/v A
rnagHoe, YTobbi OH Bepcua gna bonblwnHcTea
HaumHanca ¢ undpsl 3 KOMMBIOTEPOB C 3TOW
onepayyvoHHON CUCTEMON

2 YcraHoBKa 3anyctn IDLE

=¥ Cpenait BOWMHOW KWK MO CKaYaHHOMY Bo Bpema yctaHoBKK knukain Next

.dmg — OTKpOeTCA OKHO C HECKONBKUMMU Ha Kaxablil Bonpoc. MNocne 3aseplieHns yCTaHOBKW OTKPOWN
dainamu. Ytobbl HaYaTb YCTaHOBKY, CAenan Ha KomnbloTepe nanky Applications, a B Heit nanky Python
ABOWHO KNukK no ¢ainy Python.mpkg. (y6epuco, uto 310 Python 3, a He Python 2). Caenas gsoin-

HOW KNKK no ukoHke IDLE, npoeeps, uto IDLE 3anyckaeTca.

| /—\ MkoHka IDLE
.‘n P

\
\

[ Python.mpkg J /

5 OTKpoeTca okHo Python

=¥ MoABUTCA OKOLWKO, NPUMEPHO KaK Ha KapTUH-
Ke Huxe. Tenepsb yKe MOXHO NPOorpaMmM1MpoBaTh,
BBO/IA KOMaH/lbl NOCAE 3HAUKA «>>>»,

Yctanosuwmk Python

IDLE File Edit Shell Debug Window Help
Untitled

Python 3:.3.3 (v3.3.3:¢3896275c0£f6; Now 16 2013, 23:39:35)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type “copyright”, “credits” or “license()” for more information.

>>>
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Python 3 n Ubuntu

Y1obbl ycTaHoBUTL Python 3 Ha Linux-cuctemy Ubuntu,
Heob6f3aTeNnbHO NONb30BaTbCA Hpay3epom — NPOCTo cneaymn
AanbHenwmnm nHCTpykumam. Ecnu ncnonbsyetca apyran
Bepcua Linux, nonpocu Bnagenbua KOMNboTepa yCTaHOBUTb
onAa teba Python 3.

Otkpoi Ubuntu

Software Center

Hainam nkoHky Ubuntu Software
Center u caenai no Hel QBOVNHOMN
KNUK.

2 Beegw B cTpoke noucka Python

B npaBom BEpXHEM YrAy Tl YBU-
AVlb CTPOKY Noucka, Beeaun Tam Python
n Haxmum Enter.

Q Python

Wuwwm Bepcumio 3

Bbi6epu IDLE n knukHu Install
WMuwn B cnucke cTpoky IDLE
(using Python). Beibepu Bepcuio,
HOMeEp KOTOPOI1 HaunHaeTcA
c yndpsbl 3, n KnuKHK Install.

=

Knukxu no ukoxke Dash (= 3anyctn IDLE

lNocne oKoHYaHWA yCTaHOBKK =¥ Beeans CTPOKe Nnoucka
ybeaucs, 4To Nnporpamma paboraer. @ IDLE v cpenain ABOMHOWN KNWK
KnukHu no nkoHke Dash B BepxHem no cuHe-xenton nkoHke IDLE
NpasoMm yray. (using Python 3) )
Wkorka WkoHKa IDLE
Dash

OTKpoeTca okHo Python
MoABUTCA OKOLIKO, MPUMEPHO KaK Ha Kap-

THUHKe HuXe. Tenepb yke MOXHO NporpaMmmmpo-
BaTb, BBOAA KOMaH/bl MOCAE 3HAUKA «>>>,

IDLE File Edit Shell
Untitled

Debug Window Help

Python 3.2.3 (default, Sep 25 2013, 18:25:56)
[GCC 4.6.3] on linux?2

Type “copyright”, “credits” or “license()” for more information.
>>>
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3HaKOMCTBO C IDLE CMOTPU TAKXE

{88-91 YcraHoBKa

Python
IDLE nomoxkeT Tebe nucatb 1 BbINONMHATb NPOrpamMmmbi
Pa3zHbie 106-107 }

Ha Python. YTto6bi1 pasobpaTtbcs, Kak pabotaer IDLE, BBegu 31y ORI
NPOCTYI0 NporpaMmmy, nevyaTawLlyto Ha 3KkpaHe cooblyeHne.

Pa6orta B IDLE

1 BbINONHATL Python-nporpammbl
C I'IOMOLI.LbI'O IDLE, BbIMNOSHW 3TW Warwu. B Python MNCNonb3yrTCA ABa Pa3HbIX OKHA —
OKHO KOHCONW M OKHO Nporpammbl

(cm. c. 106-107). YTob6bI OTAMYATD KX,

Mbl 6y1emM Mcnonb30oBaTh pasHbie LBeTa.

1 3anyctn IDLE

3anycTu IDLE, BbINONHWB UHCTPYKUWK ANA OKHO KOHCONU
TBOEW onepaumoHHOn cuctemsl (cm. c. 88-91).

OTkpoeTca okHO KoHconw. B 3Tom okHe oTobpaxa-

€TCA BbIBOA NPOrpammel (To, 4TO OHa nevaraer) OxHo nporpammbl
M ownbKKn.

IDLE File Edit Shell Debug Window Help

Untitled

Python 3.3.3 (v3.3.3:c3896275c0f6, Now 16 2013, 23:39:35)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type “copyright”, “credits” or “license()” for more information.

>>>
P-\_/ 3pecb BbIBOAATCA 371a HpopMaLMA 3aBUCUT J

coobuweHun Python OT UCnonb3yemon
onepayMoHHOH CUCTEMBI

Neiatb i bl IDLE  File  Edit  Shell Debug  Window  Help
KNnuKHW no meHto . I ———
File BBepxy OKHa KOHCONW Untitle NewWindow % i
1 Bbibepu New Window. : ;
OTKpOeTCA OKHO Npo- Open |\1 2T:con<nuuo
rpammol. __ KOHCO
Open Module

KnukHu, utobbi
OTKPbITb OKHO

Recent Files nporpammoi

Class Browser

Path Browser
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Bseau nporpammy

BBe/n B OKHE NPOrpammbl print (‘Hello World!’)

3TOT TEKCT — KOMaHAy ANA nevaTn cnos & )
Hello World! Wcnonb3ayii opuHapHbie
' KaBbIUKM
Coxpaymnporpamy IDLE  File  Edit  Shell Debug  Window  Help
KnukHu no meHio File 1 Boibepn : :
Save As. Beeau uma daiina HelloWorld Untitle  New Window 1

W KNUKHK Save. :
prin Open

Open Module

._.. Recent Files

Class Browser

Ecnu nossuTca coobujerue
ofi owubke, npoeps, BEPHO N Path Browser
BBE[IeHa Nporpamma.

" .-ll._.ll
A

Close

KnukHu, 4tobsbl
CcoXpaHuTb dain

3anycTi nporpammy

B OKHe Mporpammbl KNWKHW N0 MEeHI0
Run u Bbibepu Run Module. Mocne sToro HelloWorld Python Shell i

nporpamma 3anycTUTCA B OKHE KOHCONW. prin = ( ‘Hello World!’ )

IDLE File Edit Format Run Window Help

Check Module

Pe3ynbTaT B OKHE KOHCONN

MpoBepb OKHO KOHCONW — Tam
[OMKHO NOABUTLCA coobleHue Hello
World! 3To TBOA NnepBas nporpamma
Ha Python! . Bcerpa pabortai c IDLE Tak: Hanuwun nporpammy, COXpaHu ee
W NLWb MOTOM 3anyckan. [TomHu: nporpaMmmy Henb3A
3anyCcTnTb, NOKa OHa He coXpaHeHa, — Npu NOnbITKe 3TO
caenaTb NOABUTCA NpeaynpexXaeHue.

>>>

Hello World!

T

CoobueHue nevataeTca
6e3 KaBbluek e e e e RO
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CMOTPU TAKXE

OwmnobKn

BbiBaeT, UTO Nporpamma cHauasna He 3anyckaeTcs,
HO 3TO BCeraa MOXHO ucnpaBuTb. Korga 4to-T1o B TeKCTe
nporpammbl He Tak, Python oto6paxaeTt coobuweHne

Ownbrm
W oTnagKa

148-149 )

Yro panble? 176-177 )

06 owwubke c nHPpopmayuen o Tom, B 4em npobnema. I
=]

Owun6KM B OKHE Nporpammbl

Ecnu 3anyckatb Kof U3 OKHa MPOrpaMmbl, MOXeT NOABUTb-
CA BCN/bIBaoLWwee OKHO ¢ coobueHnem o6 owmnbke (Hanpu-
mep, SyntaxError). 3To 03HauyaerT, 4To B Nporpamme ecTb
owmnbKa, MelwaloLwan ee 3anycky, N ee Hy>XHO UCNPaBUTb.

EE OwwnbKa cMHTaKcnca

"% Ecnv noABWTCA OKOLWKO € CO06-
weHuem SyntaxError, 0bbi4HO 310
3HAYMT, YTO B TEKCTE NPOrpamMmmbl
YTO-TO 3aNUCaHO HEBEPHO.

=
SyntaxError

@ invalid syntax\

OK J . B Tekcre
nporpammel
onevyaTtka

[ SyntaxError

@ unexpected indent
—— \

\ B nporpamme
HenpaewWnbHbIe OTCTYNbI,
no3Tomy ee Henb3A
3anycTuTb

N

L

g |
e
A

-

" - :.:

MopceeTka ownbKN

KnukHun OK Bo BCMnbIBLIEM OKHe, 4TObbI
BEPHYTbCA K Nporpamme. [MoBepx cTpokK ¢ ownbkom
UNW PAAOM C HEW MOABUTCA KpacHaA NoACBeTKa.

BHumaTenbHO NpoBepb 3Ty CTPOKY.
Ownbka _---’

nogcee4vyveaeTcAa

print (‘Hello World!)

3pech He xBaTaeT
KaBbluKW

e x" COBETH : e
HekoTopbie oWWOKM BCTPeYakTCcA B MporpaMmmax
ocobeHHo yacto. ObpaTtn BHUMaHue Ha TUNUYHbIE
npobnemsbi.

3arnaBHble UAK CTPOUHbIE: perncTp OYKB BaXeH.

Ecnw Toi Hannwewso Print emecTo print, Python
He NoMMET, YTO 3TO 3a KOMaHAa.

OpuHapHble 1 ABOIMHbIE KaBbIYKW: HE NyTail
pasHble Bufbl KaBbluek. OTKpbiBaloLen KaBblyke
OON¥Ha COOTBETCTBOBATL TaKaA e 3aKkpblBaLlasn.

| MuHyc n nogyepKuBaHue: He nepenyTtan MUHYC (- )
1 3HaK noayYepkuBaHua (_ ).

Pa3Hble cKO6KM: y CKOBOK pasnnuHoi GOpmbl, Takux |
Kak (), {} u [], pasHoe Ha3HaueHue. He nyTaii ux n ybe-
[NCb, YTO OTKPbIBAOLE CKODKEe COOTBETCTBYET
3aKpbIBalOLLAA TOrO e Tuna.




OWUBKU 95

Own6KM B OKHE KOHCONWU

MHorga owmnbKmn neyaTtanTca KPacHbIM LiIBETOM Kpacuuser osaaer
YTO-TO He Tak!

B OKHE KOHCONMW. OHU TOXE MeLaloT 3anycKy

nporpammbi.

1 Owmnb6Ka Ha3BaHUA -

Owwnbka NameError o3HauyaeT, yto Python He noHumaeT "‘ ll.
Kakoe-To Cf1oBo B nporpamme. Ecnv B OKHe KOHCONK NoABUNach 37a Crpoka 8 koge (8 okHe

owwnbka, cagenai npasblil KNWK NO CTPOKe, KOTOpPaA HauyMHaeTcA NPOrpamMMbi), 8 KOTOPOIA
c File, n soibepu Go to file/line. HangeHa ownbka

>>>

Traceback (most recent call last):

File “C:\PythonCode\errors.py”, line 1, in <module>

pront (*‘Hello World!’) Cut
NameError: name ‘pront’ is not defined Copy
Cnogo, kotopoe Python j KnukH®, 4tobbl nogceeTuTs Paste
He noHumaeTt CTPOKY C OWKNOKON B OKHE —\ Go to file/iine ;{E

nporpammsi

Wcnpaeb ownbky

B okHe nporpammbl NogcBeYeHa CTpoKa
c owmbkon — BMecTo print BBeeHO CNoBoO
pront. OTpegakTUpyn 3TO CNOBO B TEKCTE
nporpammbi, YTo6bl MCNPaBUTL OLINOKY.

Wcnpaeb Ha print

Mowuck owmnbok ( 0XOTA 3A OWIUEKAMMU )
Monb3yics nogckaskamm ¢ 3Ton 1 npegbi- MpoBepb cBoi CKYONINN IYNKTAN. S
AyWen CTpaHuy, 4TOObI HaN TV f" TeRCTe Hy XHblit N TEKCT NPOTpamMmbl CKONNPOBAH U3 KHUTH? .
nporpamMmbl CTPOKY C oWnNOKOW, 1 BHUMa-
TeNbHO NPOBEPb 3Ty CTPOKY. OTBeTb Ha Bo- Bce nu cnoBa B TEKCTe HanMCaHbl NPaBUbHO? i
nNpocChbl N3 CrNCKa cnpasa, 4yTOObI BbIACHWUTD,
B Uem npoﬁnema. Ecnn nporpamma 4To-To neyaraer, 3aKniyeHbl i coobuieHmA \/
B 0ZIMHAPHbIE KaBbIYKH?
I HeT nu B Hauane cTpoku MKLWHMX npobenos? OTcTynbl 04eHb s
BaXHbl B Python.
P> Ecnn yro-To Bce nv B Nopazike B CTPOKAX Cpa3y nepen U Nocne BbifeneHHoi y,
e CTPOKM ¢ owmbKoif? bbiBaeT, uto npobnema Tam. >
K BONpO-
. — E;)BT CKFLHT? HE; P Tposepsan nu TBoi Ko KTo-T0 ewwe? Mopoit Apyroil uenosek J
';A : Phis MOXET 3aMETUTb CBEXUM B3rNALOM yNyLIEHHYI0 0WNBKY.
| NOMOryT HanuTK -
owmnbKy Wcnonb3yewsb nu bl Python 3, a we Python 27 porpammbl, o

B Nporpamme. cocTaBnenHbie gnA Python 3, moryT He pa6otate Ha Python 2.
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'D'OM C anBMﬂeHMHMM CMOTPU TAKXE

Pazbop «floma 98-99)
C NPUBUACHNAMMN»

Pa3bupas 3Ty HECNOXKHYIO UTPY, Mbl NOAYEPKHEM MOMEH-
Tbl, HA KOTOpPbIe CTOUT 06paLaTb BHUMaHME NpPY Nporpam-
MupoBaHum Ha Python. BBeau Koa nporpaMmbi 1 3anyctu
ee — cyMmeellb /i1 Tbi CNAcTUCh U3 AOMA C NPUBUAEHUAMN?

BeinonHexnwe 100-101)
nporpamm

3anycTtue IDLE, oTkpoi HoBOe

1 OKHO C nomolbio MeHio File. # Ghost Game
Pacnonoxu o6a okHa Tak, from random import randint
4yTO6bI BUAETD NX OHOBpE- : : ,K\
MeHHO. BBegM 3TOT TeKCT print (‘Ghost Game’) Micnonb3yii oaMHapHbIe KaBbIuKM
B OKHO NpOrpammbl 1 coxpa- feeling brave = True Mcnonb3yi 3arnasHsie 6yKeb
HW ee nof MeHeMm \_/, TOMBLKO TaM, Ffle OHW NOKa3aHbl
ghostgame. score = 0

Y6enuch, 4To 3aech

370 3HaK while feeling brave :(\_/ CTOWT ABOETOUNE

NIOANEPKHEIRMA, " ghost door = randinti(l,; 3)
a He MUHYC =

print (*Three doors ahead...’)

Mepea 3TUMK CTPOKaMK print (‘A ghost behind one.’)
ponxeH 6biTb oTCTYN T : 3
8 4 npo6ena. Ecnu otcTyn print (‘Which door do you open?’)
He NoABMNCA
aBTOMaTUYeCKK, NPOBepb,

) CTOMT Nin nocne | door num = int (door)
feeling_brave asoetouune o

docr = dnpat(*l, 2, or 32%)

3pecb fonXHO bbITh

if door num =g ghost door: 2 3HaKa paBeHcTBa

print (‘GHOST!")
MNpw BBOAE TEKCTa TYT Dyaer

oTcTyn B 8 npo6enoe, feeling brave = False
¥ ero Hago GyaeT yMeHbIMTb
Ao 4 npobenos else:

print ( *No ghost!”)

print (‘You enter the next room.’)

3pecsk ybepu
Bce npobenbi score = score + 1
\_)print{ ‘Run away!’)
. . print (‘Game over! You scored’, score)

. SCOre HYXHO BBOAUTb j

0es KaBbluek
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AOM C NTPUBUAEHUAMMU

"=, BHuUmaTenbHo Habpas TEKCT NPOrpammbl, OTKPOW
|
" MmeHio Run u sbibepy Run Module. Mepeg 31um

= nporpamMmmy Hy>KHO COXpaHUTb.

Python Shell

Check Module

Boibepu Run Module
13 meHio Run okHa
nporpamMmbi

HeT NpuBuaeHuA. Yraaas, Thl nepeigellb B cnegylo-

:} Teon 3apaua B urpe — Bbibpatb ABepb, 3a KOTOPON
LY KOMHaTY, rae urpa NnpoaoxunTca.

Ghost Game

Three doors ahead...
A ghost behind one.
Which door do you open?
2 oY 323
No ghost!

Yucno, koTopoe Tbl
BBefelb, NOABUTCA
3necb

370 coobuieHmne
NOABUTCA, eCNi
3a BbibpaHHOi
[IBEPbIO HET
npusnaeHuA

[Bepeit cKpbiBaeTca npusnaeHune. Kakyio gsepb Tbl

:} Wrpa HauHeTCcA B OKHe KOHCOoNW. 3a OiHON 13 Tpex
Bbibepews? Haneyatan 1, 2 unu 3 u Haxxmu Enter.

Ghost Game
Three doors ahead...
A ghost behind one.

Which door do you open?
or 3?

1, 2,
\ Beegu cBOW BapWaHT

oTBeTa

NnpuBMAEHUE, Urpa 3aKOHYUTCA. 3anyCcTy Nporpammy
ele pas — cymeellb 1 Tbl NPEB30ATH CBOW
npoLwnbii pesynbrat?

Ghost Game
Three doors ahead...

'.:::- Ecnu Tebe He NOBE3NO U 32 ABEPbLI0 NPAYETCA

A ghost behind one.

Which door do you open?

1, 2. 05 .37

GHOST! k"_"'\ 370 coobuieHne NoABUTCH,

ecnu 3a ABepbiO eCTb

Run away! npuBMaeHue

Game over! You scored 0

3TO CYeT Urpbl —
KONMUYECTBO
NpoWMaeHHbIX
KOMHaT
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Pa36op «ID'OMa CMOTPU TAKXKE

{96-97 [lom C npuBIEEHNAMM

C n p VI B Vlﬂe H VI ﬂ M VI» E:I;ro;:::ne 100-101)

B aTon unrpe nokasaHbl HEKOTOpPblie OCHOBHbIE€ BO3SMOXHOCTHN Python.

Crout paaoﬁparb nporpamMmmy no 4actam, 4yTOObl NOHATb, KaK OHa ycTpoeHa

N UTO genaert KaxXgad u3 yacren. .

CTPYKTypa nporpaMMbI st 1 k, Mogrotoeka k urpe

B Python npo6enbl B Hayane CTPOK UCNonb3y-

I0TCA, UTOObI 0O bEANHATD KOMaHAbl B 6510KN. z ) ‘\_, OCHOBHOW LKA

3Tn npobenbl Ha3bIBaKT OTCTyNnamu. Hanpu- _

mep, cTpoku nocne while feeling_brave Hauun- o e < Cxema nporpammb

HaloTCA C YeTbipex Npobenos, UTobbl NoKasartb, g FIa. SO S plame Hod:

S 3 3aHa CTPYKTypa urpbl.

4YTO OHW BHYTPW OCHOBHOIO LUKna. / iniim g B TR EOEN

BeTsneHwe e pa3bepem npoHymepo-
3 ; 2 4 = BdHHble 4acCTu.
310 KOMMeHTapuin. Bo Bpema
Wrpbl OH HUTOE He oroﬁpamaeTcsl KOHELI, urpsi
lMoproToBka K urpe
1 # Ghost Game Hactpaveaet komaHay

3T KOMaHfbl BbINOAHATCA
TONbKO OAWH pa3 — B Ha4yane
urpsl. OHK NeyaTaloT Ha3BaHue
Mrpbl, HACTPaWBaIOT NepeMeHHble
1 komaHgy randint.

CbpacbiBaeT cuet
mrpsl 8 0

“a " COBETHI IKCMEPTA

Beoawu Tekct Python-nporpamm
o4YeHb BHUMaTenbHO. Ecnu Tbl
NPONYCTULWb 3aNATYI0, KaBbIUKY

HOpManbHO paboTatb. Takxke
Ba)KHO He MyTaTb 3arnaBHble
W CTPOYHbIe BYKBbI 1 CNeanTb
3a BEINMYMHOWN OTCTYMOB.

nnun ckobky, nporpamma He byaget

; ) randint, koTopaa
from random :meort randint L reHepupyer cnydaiHbie

print ( ‘Ghost Game’) yucna

: KomaHpa print neyataet TekcT
feeling brave = True\\/

B Urpe

score = 0




2 OCHOBHOW UMKN
B aTom umkne neyatawTca

npaswna Urpbl v 3anpawmrsaeTca
oTBeT urpoka. lNoka urpok
HE CTONKHYNCA C NPUBNAEHNEM,
uMKn npogonxaetca. Ecnu xe
33 ABEpPbIO NPUBUAEHWE, NEPEMEH-
Han feeling_brave npuHumaer
3HaveHwne False (JToxb) 1 uuKn
3aBepluaeTCcAa.

BerBnenune

i Mporpamma ebinonHAeT
pa3Hbie AeiCTBUA B 3aBNCMMOCTU
OT TOrO, eCTb v 33 BbibpaHHON
ABepbio npusuaexne. Ecnn urpok
BCTPETUN NPUBUAEHWE, NePeMeH-
uan feeling_brave npuHumaet
3HaveHue False, a ecnu HeT, cuet
Urpbl yBENUUYNBAEGTCA Ha €ANHMLLY.

a KoHeu urpbi
| 3Ta yacTb BbINONHAETCA
TONbKO OAUH pas, Korga Urpok
BCTPETUT NpuBKuaeHne. bnaropapa
oTcyTcTBUIO OTCTYnOB Python 3Haer,
4TO 3TV KOMaHfbl BHe LUKNa.

“an” 3AMOMHMK
Teom ycnexu
MNo3gpaBnaem c TBOEW NepBONA
urpoii Ha Python! Ckopo Tbl

y3Haelwb 060 BCeX ITUX KOMaHAax
euje bonblue, HO U cenyac caenaHo nporpammbl CTPYKTYPUPYIOTCA € NOMO-

Hemano.

Beopg nporpammbi: T0601 BBEflEHa

1 coxpaHeHa nepsas Python-
nporpamma.
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while feeling brave: Boibupaet
g cnyqalﬁnoe yucno
host door = randint(l, 3) or1 go3
g - (1, R__-'/ A
print (‘Three doors ahead...’)

print (‘A ghost behind one.’)&  Komanaa print
ne4yartaeT TekcT
print (‘Which door do you open?’) Ha3kpaHe

door = inpat(™l, 2 or 3?2%)

3anpawmueaert
door num = int (door) t\_/Bhlﬁopwrpm(a
if door num == ghost door: JTa BeTBb BbINON-

. /_\ HAETCA, ecnu
print (YGHOST! ")

3a BblbpaHHon

feeling brave = False [BEepbio ecTb

HpHBHﬂEHHE
else: Ecnu npuBuageHus Her,
: MrPOK YBUOWUT 3TO
1 | r
print (‘No ghost!’) coobuieHmne

print (‘You enter the next room.’)

score = score + 1
Cuet yBenuumeaeTtca
Ha 1 Kax bl pas, Korga urpok
Haet urpoky coset BXOAWT B HOBYIO KOMHaTy,

6exaTb Npoyb
OT NPUBUAEHUA

He BCTPEeTWUB NPUBVOEHWA

print (‘Run away!’)

print (‘Game over! You scored’, score)

CyeTt Urpbl — 370 NepemeHHas, /

3HaueHue KOTOPOi MeHAEeTCA
B 3aBUCMMOCTM OT YncCna
NPOVAEHHBIX KOMHAT

3anyck nporpammbi: Tenepb Thl 3Haellb,
Kak 3anyctuTb Python-nporpammy.

CTpyKTypupOBaHNe NporpaMmmbi:

Wb OTCTYNOB.

nepEMEHHbIEI MCNOJib30BaHWE NEpPEMEH-
HOW ANA XpaHeEHWA CYHeETa Urpbl.

OTob6paxeHune TeKcTa: nevatb coobuye-
HWW Ha 3KpaHe.
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BbinonHeHne nporpamm

{ 30-31 LieeTHbie 6noku
W CKpUNTBI

Mpexpae yem npofgonkuTb nsyyeHue Python, BaxHo paso- O

6paTbcA, Kak paboTtaloT nporpammbl. OCHOBbI NPOrpamMmmMmmnpo- P
BaHUA, n3y4yeHHble agna Scratch, ropartca n gna Python. Komangsi  104-105)
nocnoXxHee

Ot BBOAA [0 BbIBOAA

Mporpamma npuHUMaeT BXoAHble faHHble (BBOA), 06pabaTbi-
BaeT VX M 3aTeM BO3BpaLlaeT pe3ynbraTt (BbIBOA). DTO NOXOXe
Ha paboTy noBapa, KoTopblin 6epeT NPoAyKTbl, FOTOBUT
NUPOXHbIE U OTAAET nX Tebe Ha cbefeHwne.

'

Bbiuncnenus

Uuknbl

/\ BbinonHeHue nporpamm
BerBnenue Ha Pythih

B Python knaguatypa n mbiwkKa

ncnonb3ylTcA AnA BBoda UHGopma-
QYHK“““ U1, KoTopan 3atem obpabatbiBaeT-

CA C NOMOLUbIO LMKIIOB, BETB/IEHUSA

1 nepemeHHbix. lNocne sToro

pesynbTaT oTOBpaXkaeTca Ha 3KpaHe.



B3arnapg Ha «[Jom c npuBMaAEHNAMN»
rna3amu Scratch

Mporpammbl BbINONHAKTCA OANHAKOBbIM 06pa3om B 60rb-
WWHCTBE A3bIKOB NPOrpaMMrnpoBaHus. Bot npumepsl
BBOAA, 06paboTKM 1 BbiBOAA AaHHbIX B Urpe «[lom ¢ npu-
BUAEHUAMW» U TO, Kak 3TO Morno bl BbirnageTs B Scratch.

Mexay Python
# Scratch bonbwe obuiero,

- Yem KameTca. -
.
[T I ==, - %

Beopg

B Python gna nonyyexua gaHHbIX C Knasua-
Typbl Cy»nT pyHKUMA input(). OHa cooTBeTCTBYET
Scratch-6noky ask and wait («cnpocnTb 1 XaaTb).

door = input(ll, 2 or 327%)
\ Bonpoc
oTobpaxaeTca
Ha IKpaHe
2 O6paboTtka

YTtobbl CNeguTh 3a CHETOM UrPbl, UCNOMb3YyeTCA
nepemeHHas, a dyHkumaA randint BbibupaeT cnyyvaitHyio
pBepb. B Scratch gns atoro cny»at pasHoie 6noku.

score = 0

\ YcraHaBnueaeTt

nepemeHHyto score B 0

ghost door = randint(1l, 3)

\ Boibupaer
cnyvaiHoe Yyucno
orl po3

. BeiBopg

& B Python ansa neyaTty Ha 3KpaHe
cnyxuT dyHKuma print(), a 8 Scratch —
6nok say («cka3saTb»).

print (*Ghost game’ )(—/

Ghost game

BbINMONHEHUWE NPOITPAMM

MeuyataeT Ha 3KpaHe

101

Mexay Scratch u Python ectb
BaXkHOe pa3snuuue. B Scratch
MHOXeCTBO CKPUMTOB MOTyT
paboTaTb OQHOBPEMEHHO, TOrAa
Kak B Python nporpamma coctout
NUWb M3 OZHOrO CKpUMTa.

Bonpoc 8 6noke
Scratch

Scratch-6nok ask and wait
(«cnpocuTb M XaaTb»)

7ot Scratch-6nok
YCTaHaBNMBaET 3HaueHne
nepemeHHon score B 0

Scratch-6nok set score 0
(«3apaTb score 3HayeHue 0»)

Scratch-6nok pick random
(«BbIAaTH CNy4aiHoE)

\ 31oT Scratch-6nok

sbibupaer
CnyyanHoe Yyncno

OtobpaxaeT bannoH

b’/—\ co cnoeamu Ghost game

W e

Scratch-6nok say («ckasaTb»)



102 vrpPbl c PYTHON

I-IpOCTble KOMa Hp‘bl CMOTPU TAKXE

{ 86-87 Yo Takoe
Ha nepBblii B3rnsag Python MoXeT nokasaTbcs Cnox- Pyttion?
HbIM, 0CO6EHHO MO cpaBHEeHMIO co Scratch. OgHako womiz il
3TV 1Ba A3blKa He TaKue yXX 1 pasHble. BoT cnncok
COOTBETCTBMIA MEXAY OCHOBHbIMU KOMaHAaMM
B Python u Scratch.

3anycruts MeHio Run unu knaBuiwa F5 B oKHe
nporpammy nporpammbl

BoiBog TekcTa print (‘Hello!')

magic number = 42
3apath nepemen-
HOI CTPOKOBOE word = ‘dragon’
3Ha4eHune

age = input(‘age?’)

print (‘I am ’ + age)

cats = cats + 1
Mpubaeuts

Ynucno or

K nepemeHHoM
P cats += 1

BbiuuTanue a — 2
YuHoXenne — a * 2

llenenue a [/ 2




Beckowewnss  While True:

N jump ()

| for- 1 in range (10):
Jump ()
a == 2
a < 2
Bonbwe? a > 2
f'not
Ejnﬁnn «Hnn or
} and
Beranetue if a ==
ey, TO» print (‘*Hello!’)

print (‘Hello!’)
else:

print (‘Goodbye!’)

= =

npocTble KomAHab 103
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KomaH[bl MocnoXxHee <N AL

Yro Takoe
Python?

B Python MOXXHO genatb " 6onee cnoXHbie Belln N3 Tex,
{102-103 [pocTble

YTO BO3MOXHbI B Scratch, Han pumMmep CNoXHble UMKIbI, KOMaHAb!
ﬂEﬁCTBMﬂ CO CTPOKaMn n cnCckamu, pucopaHune
C NOMOLUbO YepenawKn.

L while roll != 6:

Cycnosnem Jump ()

Ao from time import sleep
W‘m MnaKue sTeep(5)

Cnyuailtibie from random import randint
uncna roll = randint(l, 6)
Onpeaenis .

O print (‘Jump!”’)
B

Bbi3gath

DYHKUMIO UK jump ()

foANporpamMmy

%mn def greet (who):

nioAnporpammy print (‘Hello ’ + who)
CnapameTpamin

Bbizgath

DyHKUMIO UK greet (*chicken’)
noanporpamMmy
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from turtle import *
clear ()
Tpaniis pendown ()
rpaduka forward (100)
right (90)
penup ()

| print (greeting + name)
name [0]

.; len (name)

O e mem = 1ist0)

menu.append (thing)

len (menu)
- menul4]

del menul[l]

" if ‘olives’ in menu:

print(‘0h rol”)
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Pa3Hble OKHa

B IDLE ecTb aBa BUaa OKOH. B oKHe nporpammbl
MO>XHO N1CaTb U COXPaHATb NPOrpaMMHbINA Kopg,
a B OKHe KOHCONN — cpa3y BbINONHATb KOMaHAbI
Python.

OKHO nporpammbil

CMOTPU TAKXE

{92-93 3HakomCTBO
cIDLE

{ 96-97 lpoekT «lom
C NpUBMAEHUAMM:

V' 3anyck nporpamm
BoTt nopapok 3anycka

OKHO Nporpammbl CAYXUT ANA TOro, 4Tobbl NMcaTh U peaakTUpPo- Python-nporpamm.

BaTb TEKCT nporpammbl. [lporpammy MOXHO BBECTW, COXPaHUTD,

3anyCcTtuTb N NOCMOTPETb Ha pe3yNnbTaT B OKHE KOHCOJIN.

Mpexae yem 3anyckatb
nporpammy, ee obssartesnb-
HO HY>KHO COXPaHUTb.

Bsog nporpammbsl B (oxpaHenue ) 3anyck ) Pesynbrar

Beean Kog B OKHe nporpammbi
Beeaw 3TOT KOA B OKHE Nporpammbl,

Pe3ynbTaT B OKHe KOHCONMN
Koroa nporpamma 3anyuieHa, ee

coxpaHu ero n Bbibepu Run module u3 meHio BbIBOJ (pe3ynbTaT) oTobpaxkaeTca B OKHe
Run, 4To6bl 3aNyCTUTL NPOrpammy. KOHCONM.

a = 10/\ 3apaTtb a 3HaueHwue 10 S5
b=4 K\ 3apatb b 3HaveHwe 4 14

k/ Pe3ynbTaTbl pacyeTos

print(a + b) , 6
/_\ Komawpga print
print(a — b) neyartaer pesynsTaTbl

pacuetos

OKHO KOHCONU

Python TaKXe MOXeT BbINONMHATbL KOMaHbl, BBeeHHble
B OKHE KOHCONW. 3TN KOMaHAbl BbINONHAKTCA, KaK TObKO

X Hane4yataellb, N pe3ynbTaT BUAeH Cpas3sy.

anBbIE AEe KOMaHabl
>>> a = 10 He oTobpaxaloT pesynsTaTa, OHU
nubs NpUCBanBatoT 3HAYEeHWA

>>> b = 4 nepemenntm

- o 2 <] KomaHabl 1 pesynbrat

144 Pesyneratorobpa- B okHe KoHconm oTobpaaroTca
PKAETCA Cpazy W KOMaHAbl, U pe3ynbraT ux

>>>a - b BbinonHenwa. Ecnu BBognTL

6 KOMaH[bl B OKHe KOHCONW, npotle

MNOHATb, K KAKOI KOMaHAe KakoWn
pe3ynbTaT OTHOCUTCA.

B OKHE KOHCONKW

2\ Wccnepyn pa3Hble KOMaHAbI

B okHe KoHCONW pe3ynbTaTt NoABNAETCA
cpa3y — 370 o4eHb yaobHo, uTobbl npobo-
BaTb pa3Hble KOMaHAbl, BbIACHARA, YTO OHK
LEenaior.



Jlabopatopusa Python

B okHe KOHCONM cpa3y BUAHO, YUTO AeNaloT pa3Hble
KomaHabl Python, B TOM yncne KomaHabl pUcoBaHuA.
Ana pucosaHua Ha akpaHe B Python, kak n B Scratch,

ncnonb3yeTca Yepenalwka.

>>> from turtle import *

>>> forward(100)
>>> right (120)
>>> forward(100)

JllBuraet yepenawky

snepeq

</ Yepenawbs rpadpuka

Cmoelb HapucoBaTb gpyrue
$Gurypbl — Hanpumep Keagpart
UK NATUYrONbHUK? YToG6bI
o4ucTUTL 0bnNacTb pucosaHua,
BBEeAW B OKHe KoHconu clear().

Kakoe okHoO nyywe?

Kakoe 13 okoH IDLE ynobHee: OKHO nporpam-
Mbl U OKHO KOHCONW? 3TO 3aBUCUT OT TOTO,
KaKyo Nporpammy Tbl MUALWELLb N HYXHO N1
3anycKkaTtb ee HeCKoNbKo pas.

> OkHO nporpammbi

OKHO NporpaMmbl XOpoLLo
noaxoauT ana 6onblumx
Nporpamm, KOTOpble HY»KHO
COXpaHATb U peAakTUpPOBaTh.
70 Npolle, Yem nevartaTtb
KOMaHAbl KaXK bl pas, Koraa
OHK noHagobaTca. OgHako
nporpammy NnpuaeTca coxpa-
HATb U 3anNyCKaTb C NOMOLbIO
meHo Run.

3arpysKaeT KomaHbl ANA
paboTbi C YepenaluKoii

</ Beogum
KOMaHpfbl

Beeawn atn KomaH-
[ibl B OKHE KOHCOMNN.
OHu BbINONHATCA
oflHa 3a Apyron,
no ouyepeam.
Yepenawka byget
ABuUraTbcs, ocTaB-
nAa 3a cobon
NUHWIO.

“a " COBETH 3K
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PA3HbIE OKHA

IDLE packpalunBaet TeKCT nporpam-
Mbl B pa3finyHble LBeTa. 3Th LBeTa —
noackasku, kak Python socnputu-
MaeT pa3Hble YacTu TeKcTa.

<] BctpoeHHble GyHKUMMN
Komangbl Python, Hanpumep
print, — ¢uoneToBoro yseta.

<] CTpoKM B KaBbluKax

3eneHbiM LBETOM NOMEYEHbI
cTpoku. Ecnu ckobKkK BOKpYT TeKkcTa
TOXe 3eneHble, rae-To He XBaTaeT
KaBbl4KW.

<| BONbLWMHCTBO CUMBONOB

Eéﬂblﬂaﬂ 4acTb KO4a — YepHoro
ugera.

</ BbiBOpg

Pe3ynbTaTbl BbINOMHEHUA KOMaHA
oTOOpaxKaTCA CUHUM LIBETOM.

<] Kniouesble cnosa

Kniouesbie CNoBa A3bIKa, TakWe Kak
if n else, opaHxesoro useTa. Python
He NO3BONAET MCNONb30BaTh 3TK
CNOBa Kak MMeHa I'IepeMEHHbIX.

<] OwmnbKN

KpacHbiM LiBETOM NOMEYaloTCA
OWMBKK B OKHE KOHCONW.

Kon unu koHconb

<] OKHO KOHCONN

OKHO KOHCONMW WaeanbHo Ana
3KCMEPVMEHTOB — Hanpumep,
ecnu Hy>KHO pa3obparbcs, 4To
fgenaet KomaHaa. Kpome toro,
KOHCOJ/b MOXHO WUCMOMNb30BaTh
Kak Kanbkynatop. OgHako, ecnu
KaKue-TO KOMaHzbl Hy»KHO
NOBTOPATH, Nyylle NCMONb30-

BaTb OKHO NMPOrpammbi.
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[lepemeHHble B Python

Tunel gaHHeix 110-111)

MepemeHHbie HYXHbl, YTOObI 3aNOMUHaTb GpparmeHTbI B':;;"}f""-‘““" i
B on
AaHHbIX B nporpamme. OHU NOX0Xn Ha noAnuncaHHble
CTpoKkK 114-115)
AWMNYKN ANA XpPaHEeHUA AaHHbIX. & Python
- Beop 116-117 )
Co3paHne nepemeHHOM  Bbigon
C noMoublo 3HaKa «=» YNCNIO UK CTPOKY QyHkumm  130-131)

MOXHO NOMeCTUTb B NEPEMEHHYIO — 3TO
Ha3blBa€TCA 3afildHNEM 3HAYEHUA NEepPEMeEH-

HOMW. BBE}JM 3TN KOMaHbl B OKHE KOHCONW. ..:-5. SATOMHN
ma 3HayeHwe ﬂepemﬂllﬂble ] Scre
nepemeHHOW nepemeHHoOW : = : >
f KomaHpAa 3agaHuna 3Ha4yeHua nepemeHHon
S e B Python cooTBeTcTBYeT 3TOMY 6n0OKy Scratch.
OpHako B Python ana cosgaHua nepemeHHoON

/A YucnoBoe 3HaueHue He HYXKHO HaXXMumaTb KHOMKMK: OHa byfeT coszfaHa
YTobbl 3a4aTh NEPEMEHHOI YACITOBOE 3HAYEHME, aBTOMAaTU4ECKU Npu 3aflaHNK ee 3Ha4YeHUA.

BBegn MMA ﬂEpEMEHHOﬁ, 3HaK «=» N 3aTem 4Yncno.

Mma 3HayeHune
nepemMeHHon nepemeHHon
Scratch-6nok 3agauma
>>> dogs name = ‘Bruno’ 3HaYeHUA NepemMeHHoN

/A CTpOKOBOe 3Ha4YeHne

Yrobbl 33paTh CTPOKOBOE 3HauyeHune nepemMeHHon, BBegu
MMA I'IEPEMEHHOFI, 3HaK «=» W 3aTeM CTPOKY B KaBbl4Kax.

MeuyaTb NnepemeHHOW

Komanpga print Hy><Ha, 4TOObI NeyaTaTb TEKCT Ha SKpaHe
(v npuHTEp TYT HKX NpK Yem). C NOMOLLbIO 3TON KOMaHAbI o)
MO>XHO Y3HaTb 3HaYeHne NepemMeHHON. h

i |
W T
>>> print (bones) >>> print (dogs_name) Kagbiuku
3igeck
3 Wma nepemeHHon Bruno He HYHbi
A Meyatb uncna A MevaTeb cTPOKKN
B nepemeHHom bones («kocTny) — B nepemeHHon dogs_name («mma cobakm») — CTPOKa,
4ncno 3, M 3TO 3HaYeHue NoABMTCA TaK YTO B OKHE KOHCONM TOXe NOABUTCA CTPOKa,

B OKHE KOHCONW. npyuyem 6e3 KaBblyek.
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N3meHeHune 3HavyeHuns SsS. GLeEs = 72

nepemeHHoOu >>> print(gifts)

W3amensaer
YT00Obl U3MEHUTb 3HaYeHue 2 3HaueHune
nepeMeHHOI, NPOCTO 3aaaii et . <_/ne|:uem.»m.:.n

HOBOe 3HaueHue. B nepemeHHOM
gifts («<nogapku») — umcno 2.
Mocne 3aaaHNA HOBOrO 3HAYeHUA 3
OHO NoMeHAeTCA Ha 3.

>>> print (gifts)

Wcnonb3oBaHMe nepemMeHHbIX “ax" COBETH 3KCMEPTA

C nomoLLbio 3HaKa «=» MOXKHO NPUCBOUTb OHOW Nepe- —
MEHHOIN 3HayeHue apyron. Tak, ecnum B nepeMeHHoOn
rabbits (<kponnKm») — KONMYECTBO KPONMKOB, MOXHO CymecTayor npasmi; KK MoXHQ

o W KaKk HeNb3A Ha3blBaTb NepemMeHHble.
NPUCBOUTbL ee 3Ha4YeHne nepemeHHon hats («wnanbiy),

4TO6bI Y KaXA0ro Kponmka 6110 no wnane. JiioGbie GyKBbI M LMPPDLI MOXHO
MNCNONb30BaTh.
3apaem 3HaueHUs Nms He MOXKeT HAUYMHATBCA C UNPPbI.
3TK KOMaHbl Jal0T NepeMeHHOou 3HaKW, Takue Kak -, /, # unn @,
rabbits 3HaueHue 5, 3aTem [awT 3TO XKe UCNo/Nb30BaTh HeNb3A.
3HauyeHue nepemeHHon hats. _' ..: el Mpo6enbl ncnonb3oBaTh HeNb3A.
e "N 3HaK NOA4YEPKUBAHUNA ( _) MOXKHO

3HaueHue ncnonb3osath BMecTo npobena.

3arnaBHble U CTPOYHbIE GYKBbI
pasnuuatotca: Dogs u dogs
B Python — gBe pa3sHbie nepemMeHHble.

Mma

nepemMeHHon
nepemeHHo \ [_—

>>> rabbits = 5

>>> hats = rabbits Henb3a Ha3biBaTb I'IEPEMEHHbe:‘
MMEHaMK KoOMaHa, Hanpumep print.

Tenepb hats umeet 10 *e
3Ha4eHue, 4yTo U rabbits

MeuyaTtaem 3HauyeHUA ‘= W3meHsem 3HayeHue rabbits

YT106bl BHIBECTU HAa IKPAH 3HAYEHURA " Ecnv nameHuTb 3Hauenve rabbits, 3HaueHue
ABYX NepemeHHbIX, yKaxu ux B ckobkax hats ocTaHeTCcAa NpeXHUM — OHO U3MEHUTCA, TONbKO
nocne KoMaHgb! print, NoCTaBus Mexay HUMMK ecnu 3agaTb gna hats HoBoe 3HaveHwe.

3anatyw. 3HaveHune hats n rabbits — uucno 5.

>>> rabbits = 10[""“‘-\11ae1rabbits

>>> print (rabbits, hats) RonOe AnRIe:

>>> print (rabbits, hats)

5 3HaueHwe hats
HE MEHAETCA

5 5 MNocTaeb nocne
3anaTon npoben 10
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Trnbl AaHHBIX

CMOTPU TAKXE

Boluncnenma 112-113)

B Python ncnonb3sylotca gaHHbie pa3HbiX TUMNOB. B;pi::n o
O6biuHO Python cam noHMMmaeT, Kakoi TUMn NCnonb3o- 8 Python
BaTb, HO MHOTAA HY>KHO BPYYHYI0O MEHATb OAVUH TUM Mpumstve  118-119)
AaHHbIX Ha npyroﬁ. pelweHnit
Crnnckn 128-129)
Yucna
B Python ecTb gBa TMNa YncnoBbIX fAaHHbIX: Lenble (int), To ecTb yncna
6e3 gpobHom yactu, n BewecteeHHble (float) — apobHble yncna c ge-
CATMYHOW TOYKOM. Llenble uncna xopowwn gna nogcyeTa yero-nmbo,
a BeleCcTBeHHble — A4 U3MepeHnsa Takux CBOMCTB, Kak Bec.
‘E:'. .“l in“‘ “‘_i 5:". .”ni
- - B

>>> sheep = 1 Fkhmhﬁ___v___
Lenoe
)

>>> print (sheep uncno
1

A Uenbie

Llenoe — 310 uncno 6e3 gecAtTuy-
HOW TOYKW, Hanpumep 1 B nepemeH-
HoW sheep («oBUa»).

Crpokn

>>> sheep = 1.5

\\_/ 1.5 —>3T0

BelWecTBeHHOe
1.5 4yucno

>>> print (sheep)

/\ BewecTBeHHble

BewecTBeHHble YMCNa 3aMWUCbIBAIOT C AECATUY-
HOW To4KoW, Hanpumep 1.5 (= 1,5). inAa nogcye-
Ta KONM4ecTBa nx 0ObIYHO He NCNONb3YIOT.

B Python, Tak xe Kak n B Scratch, cTpokom HasbiBalOT

dparmeHT TekcTa. CTPOKK MOryT cofiepatb ByKBbl,
4ymcna v CUMBONbI (HaNpPMMep, TOUKK 1 3anATble).

3anomuu, B Hauane
W KOHLE CTPOK HYKHO

O6bIYHO UX 3aNUCbIBaIOT B OAVNHaPHbIX KaBblYKax. : (TaBUTb KaBBIYKY.
[> Ucnonb3oBaHue Crpoka

(TPOK B KaBbl4Kax

Y106bI gatb

HEREMERHOMN >>> a = ‘Coding is fun!’

CTPOKOBOE 3Haue-

HUe, YKaXMn TEKCT >>> print(a) Meuats 3HaueHnn

B OOWMHAPHbBIX

Coding is fun!
KaBblYKax.

nepemeHHon a



ByJ'IEBbI 3Ha4YeHunA

Bynes T1n B Python moXxeT npuHumaThb
OAHO U3 ABYX 3HaYeHun — True («McTrHa»)
nnu False («JToxkb»). 9TK coBa HaAo NUcaTb

C 3arnaBHon ByKBbl.

Kaebluku
He HY»Hbl

vl

> True >»> a = True

Ecnu nepemeHHoin 2
nath 3Hauenne True, ~~ - Print(a)
370 GyAeT nepemeH-  Tryue

Han bynesa Tuna. &
Meuatb Bynesoi

nepemMeHHoOMn

> False

Ecnu nepemeHHOR
[aTb 3HauyeHue
False, 310 TOXKE
6ynet nepemeHHasn
6ynesa Tuna.

>>> a = False

>>> printi(a)

False
—— 3Hauennn

Mpeo6pa3zoBaHue TUNOB AAHHbIX

B nepemeHHbIX MOryT XpaHUTbCA 3HaueHns Nboro
Tna. OgHaKo He BCe TUMbl AaHHbIX B NporpaMmme
CcoBMECTUMbI. MOPO oAMH TUM HY>KHO Npeobpa3osaThb

B APYroi, nHaye BO3HMKHET owmnbKa.

[> CmeweHune TUNOB ‘/
Komawrpa input Bcerga
BO3BpALLaAEeT CTPOKY,
naxe ecnu 6biN0 BBEAEHO
yucno. B atom npumepe
npw nonbiTke npubaeuTb
K cTpoke apple umucno
BO3HUKHET owmnbKa.

TypeError

> MNpeo6pazoBaHune

Meuyarts byneea

Wma nepemeHHoN

2>>> print(apple + 1)

TUNb AAHHBIX 111

i COBETbl JKCNEPTA

B Python mHoro Tunoe gaHHbIx. YT06bI Y3HATH
AN Yero-nMbo, MOXHO BOCMONb30BaTbCA
KomaHgom type.

KomaHpa
/—type
>>> type (24)
<class ‘int’>% N\ u— yenoe (int)
>>> type (24.3)

<class ‘float’ ><—\
243 —

>>> type('24”)

BelecTBeHHoe
fl
<class ‘str’> ffieat)
k 24’ — cTpoKa («str»),
NoToMY 4YTO
B KaBblykax

-i .‘
o C

CTpOoKa C TEKCTOM
BONpoca

>>> apple = input (‘Enter number of apples ')
Enter number of apples 2

MonbiTka npubaeuTb

L K apple («abnoko»)
efuHuLY

’\_ Mporpamma eeigact ownbky, noTomy 4TO
Python He 3HaeT, Kak CNOXUTL YNCNO W CTPOKY

e >>> print (int (apple) + 1)

Komanpga int() npeobpasy- 3
eT CTPOKY B Lienioe 4nucno.

\ Tenepb nporpamma paboraer
W BbIBOOWT pe3ynbrtat

MNepemeHHasa npeobpa3syeTcs K TUny «uenoes,
d K HEMY MOMHO I'IpHGaBl'IFlTb yucna
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{52-53 BuumcneHua

Bbluncnenmna s Python

B Python MOXHO BbINONHATL pa3Hble MaTemaTunye- £108-108 :?;f:::""‘e
CKue onepauuu, Hanpumep CKNagbiBaTh, BbIUMTATb,

YMHOXaTb 1 AenuTb. B BbluMCNEHNAX YacTo

NCNONb3YIOT NepeMEeHHbIeE.

npOCTble BblHNCNIEHUNA

.—.
MpocTble Bbipa)keHMA MOXKHO BbIYMCNATb, BBOAA X B OKHE " "
KOHconW. 1nA 3Toro He Hy»kHa KomaHpa print() — Python H e A 15 e
r I'Ip“ NonbiTKe 370 CAeNaTh
HaneyaTaeT pe3ynbTaT 1 Tak. Monpobyit BBECTU B OKHE BO3HHKHET OIMGKa,

KOHCOJIN 3TN NpUMepbl. o

B oKkHe KoHcoNn
TYT e NOABUTCA
Y >>> 12

>»> 12 + 4
pesynbrar
16 (_/ :
PezynbtaT _/’

A CnoeHue noseuUTCA nocne A\ BeluMTaHue
i Haxartua Enter 2
CknapbiBan uncna Mcnonb3yit 3HaK «—», 4To6bI
C NOMOLLLIO 3HAKA «+», BblYECTb O4HO YNCNO N3 APYroro.

- 4

B nporpamMmMupoBaHum
ymHOMeHue o603HauyaeTca

3HAKOM «*»
[Henenwe B Python paet
255 19 * 4 e S (R I BELLeCTBEHHbI pesynsTar
(4ncno ¢ gecATUYHON TOYKON)
48 B0, i A
A YMHOMXeHne A Nenexve
MepemHoXai yncna c NOMoLbIO Wcnonb3yit 3Hak «/», uTobbl pasgenvTb
3HaKa «*», OfHO YMCNO Ha gpyroe.
M 6 CHauana sblumncnuT, Crspsa asimcrney,
CnoJjib3oBaHe CKOOOK 4T0 6+ 5= 11, 3aTem u4T05*3=15,
11 na3 3aTem cKnagbiBaer
C nomoLbio CKOBOK MOXKHO [— JMCRR 6115
yKa3aTb, KaKylo 4aCTb Bblpa)KeHus
e e Lh5) X .3 3> 5 o+ (5% 3)

BblYNCNATL NepBon. Python
BBIUNCIUT TO, UTO B ckobKax, 33 21 S Nron S
1 Wb NOTOM 3aMeTCA

e A\ CHavyana cnoxeHuve 4\ CHavyana yMmHOXeHue
OCTaBWeEWCA YaCTblO BblpaXXeHWA.
CkoBKM B 3TOM BblpaxeHuu 3pecb ckobKku ncnonb3yioTca,
ykasbiatoT Python, uto cnepga yTo6bI CNEPBa BbINONHUTD

Haao BbiNONHWUTE CNOXeHWe. YMHOMEHWNE.



Pe3synbTaT B nepemeHHoON

B BbipaXkeHMAX MOXHO UCNONb30BaTh
nepemMeHHble C YNCNIOBbIMU 3HAYEHUAMMN.
Ecnu e npucBonTb Bbipa)keHne nepemeH-
HOW, TaM OKaXeTCA He CaMO BbipaXkeHne,

a ero pesynbrar.

e o &

2 Apyroe 3HayeHVne nepemMeHHON

L M3meHu 3HayeHne nepemeHHoRn spiders.
CHoBa CNOXK NepemMeHHbIe U MOMEeCTU pesynbTaT
8 nepemeHHyio bugs.

Hoeoe 3HaueHwne
B spiders

>>> ants 22

e

ants + spiders

>>> print (bugs) K, CnoxeHue
nepemMeHHbIx

40 k’_\ Pesynstat mamenunca

>>> spiders

>>> bugs

CnyyanHble uncna

YT106bI NONYUNTHL CIyYaHOE YNCNO, CNepBa 3arpysu
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lMpocToe choxeHune
JTa nporpamMma CKagbliBaeT 3HaueHUA nepemeH-
HbIx ants u spiders («<MypaBbu» 1 «NayKu») 1 NoMeLaeT
pesynbTat B nepeMeHHyto bugs («<Hacekombley).

>>> ants 22

> =

spiders 35

>>> bugs ants + spiders

>
57

print (bugs)
cKﬂa,ﬂblBaeT 3HaJvYeHuA
ABYX NEpPeMEHHbIX

MNeuaraeT 3Ha4eHue bugs («Hacekomble»)

bes npucBanBaHmnA

-3 Ecnv He NpucBavnBaThb pe3ynbTaT nepemMeHHomn
bugs, ee 3HaueHWe He U3MeHUTCA, YTo Bbl HY NpoOKCXO-
AWNO C nepeMeHHbIMK ants w1 spiders.

>>> ants 3

Meuatb
3Ha4eHuA bugs

>>> spiders 1Y
>>> print (bugs)

40

& PesynbTaT He nameHunca
(no-npexHemy 18 + 22)

—
“an" 3ANOMHHU

Bnok «BbiaaTh ClyyaitHoe»

B Python ¢yHkuumio randint. [1na a3Toro ncnonb3ym KomaHay

import. ®yHkuma randint() y>xe 3anporpammupoBaHa

Ha Bbl60p cnyqaﬁHoro Luenoro ymcna.

3arpyaeT pyHKUWIO

randint()

e

>>> from random import randint

>>> randint (1, 6) W Buibupaer cnyuaitHoe
3 uncnootr1 pob
Y Boinanouuncno 3

A\ CnyyaitHoe uncno

OyHkuma randint() ebibupaeT cnyyaiHoe yucno B guana-
30He OT NepBOro 4o BTOPOro Yncna B ckobkax. B atom
npumepe randint(1, 6) BbibepeT 3HayeHne oT 1 go 6.

OyHkymsa randint paboTtaeT Tak xe,
Kak Scratch-6nok pick random
(«BblgaTh cnyvainHoe»). B Scratch
HavMeHbluee 1 Hanbonbluee 3Have-
HUA BBOZAT B JIYHKax napameTpoB
6noka. B Python 3t1 ymcna 3anucoiea-
loT B ckobKax, pazgenas 3ansaToun.

A Uenbie yuncna

W Python-¢yHkuna randint(),

n Scratch-6nok pick random Bo3sBpa-
WaloT Uenoe Yncno — pesynbrar
HWKOraa He bbiBaeT BeLWeCTBEHHbIM,
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Crpoku B Python SRR

{(54-55 Crpoku
W CNWUCKK

Python otnnuHo nogxoguT gna paboTtbl ¢ pparmeHTamm eremmr—
Tekcta. Crpoku (NnocnegoBaTenbHOCTU CUMBOJIOB) MOXKHO PAHHBIX
CKNnenBaTb BMeCTe Wau Bbipe3aTb U3 HUX BbiOpaHHbie

YyacTu.

Co3paHue CTpoKu

CTpoKa MOXeT COCTOATb U3 OYKB, Yncen, 3HakoB
nnn NnpobenoB — 1O ecTb U3 cMMBONOB. CTPOKMK
MO>XHO XPaHWTb B NepPeMeHHbIX.

KaBbl4KK 03HaualoT,
[_\ YTO 3TO CTPOKa
[> CTpoku B nepemeHHbIX

>>> = LN
B nepemMeHHbIX MOXHO a Run
XpaHWTb CTPOKW. MNomecTn
3TK OBe CTPOKW B NepemeH- S b s ‘Aliens are coming. r

Hble a u b.

CnoxxeHune CTpoK

I-IO,D,OGHO TOMY Kak CnoXxeHwne AByxX 4Yncesn gaet HoBoe
YNCNO, MOXHO CNNOXKUTL Be CTPOKW. i'lonyq nTCA CTPOKa,
cocToAWan N3 NCXOOHbIX CTPOK, CKNTeeHHbIX BMecCTe,

ONuHY CTPOKM MOXHO y3HaTb
AR e e ¢ nomolubio dyHKUuK len(). Python
BMecTe AaloT nocymnTaeT BCe CUMBObI, BKNOYaA
>>> print (c) nepemeHHyIo ¢ npobenbl, 1 BbIAACT UX
3 ; KONUYeCcTBO.
Run! Aliens are coming.
Bbiuncnaer ANVHY
£ Cno)eHune CTPoK CTPOKOBOW
CUMBON «+» CKNEUBaeT ABe CTPOKMN. B nepemeHHyio ¢ nepemerHoit a (Run!)
Pesynbrat nonagaeT B nepemMeHHylo C. nobasnsetca ewje
/_ OfjHa CTPOKa >>> len(a)
1 1 r =
>>> ¢ = Db + Watch out! + F
. >
>>> print(c) len (b)
; - 18

Aliens are coming. Watch out! Run! k
A [lo6aBneHune TpeTbeil CTPOKM B cepeanHe Anuna cTpokosoit

A P P pen HoBan cTpoka nepemetHoii b (Aliens are
MokHO 06aBUTb MEXAY ABYX CTPOK eLle OAHY, NGABATER coming.) — 18 CUMBONOB
KakK B 3TOM npumepe, B cepefuHe




Hymepauusa cumsonos

Y Kax4oro cMMBOJa B CTPOKe eCTb HOMep,
KOTOPbIA COOTBETCTBYET €ro No3nunn. 3ToT
HOMEpP MOXHO NUCMONb30BaThb, YTOObLI y3HATb
OTZAENbHbIN CUMBON UNW YTOOLI Bbipe3aTb ero
N3 CTPOKM.

1 OTcuer BegeTca c HynA
CunTaTtb nosuuun cumsonos Python
HauymnHaet ¢ 0. Y BToporo cumeona B CTpo-
Ke — no3nuua 1, y Tpetbero — 2 1 Tak ganee.

CTPOKW B PYTHON 115

OTCcyer CcMMBONOB
Homep no3nunn HasblBaeTCA

nHaekcom. Mo WHOEKCY MOXHO Y3HaTb
KOHKpPEeTHbIA CUMBON B CTpoOKe.

Y wectoro

>>> a = ‘FLAMINGO’ EhEana. N,
nosuuma 5

\ Y nepesoro cumeona, F,

nosuvyma 0

3 Cpes

C nomoublo ABYX MHAEKCOB MOKHO NONY4YUTb
YacTb CTPOKKN — caenatb ee cpes. CumBeon B No3u-
LUMn BTOPOro MHAEeKca B cpes He Bonaer.

>>> a[l:7] Cpes yKa3sblBaeTcs

‘LAMING’ € lomotig B
ABOETOYMA i

\ Cpes nepeMeHHON a o B

C UHAekca 1 No MHAeKC 6

Anoctpodbli

CTpPOKM MOXHO 3aiaBaTb U B OQUHAPHbIX,

B ABONHDIX KaBbl4Kax, HO HAYMHATbLCA U 3a-
KaHUMBaTbCA CTPOKa [OMKHA KaBbluKamu
ofHOro Bunaa. B aTon KHure Mol cnonb3yem
OoAMHapHble KaBblYKK (3HaK anocTtpoda). Ho uto
ecnn anocTpod HyKeH BHYTPU CTPOKIK?

=2 al3d] WHaeKc yKkasbiBaloT

" f\_/ B KBapaTHbIX

cKkobkax

k Cumeon B no3uuum 3

nepemeHHon a

7 k\ Y nocnegHero

cumeona, O,
nosuuwna 7

C Havyana unu Jo KoHua
Ecnu He yKa3blBaTb NEPBbIA MW Nocnep-

HWIA nHAeKc, Python asTomatuueckun caenaet
cpes C NepBoro unu No NocnegHuin CUMBOS.

> al[:3]

‘FLA'

=== al3:]

CuHpekca 0...

.No uHaekc 7

‘MINGO'

>»> print ("TE\'s & cloudy day.’)
It’s a cloudy day.

Tenepb
anocTpod —
YacTb CTPOKK

/\ JKpaHupoBaHue anocTpoda
Y1obbl Python He npuHan ano-
cTpod 3a KOHew CTPOKW, BNULWIW
nepeg HAM cMMBON «\». 3TO
Ha3blBaeTCA 3KpaHMpOBaHWeMm.
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BBoa v BbiBOA

I'IporpaMMbl B3aIﬂMOJIIEI‘;'ICTByIOT C nonb3oBaTenem C NOMOoLbo

CMOTPU TAKXE

{100-101 BobinonHenue
nporpamm

{110-111 Tunw

BBOAA U BbiBOAA. BBOAWTbL AaHHbIE MOXHO C KNTaBUaTypbl, i

d BblBO4 — 3TO BCe, YTO NporpamMmma nevyartaeT Ha 2KpaHe. Luknbl

Beop

Komanga input() cny>kut gna BBoAa AaHHbIX C Kna-
BuaTypbl. OHa XAeT, NoKa Nonb3oBaTenb Hanevartaet

yTo-HMOYab 1 HaxkmeT Enter.

122-123)
B Python

OyHKuwmA input() nozeonset

yNpaBnaTb NPOrpamMmmMoin
C KNaBnaTypsl

C npobenom e

| Ucnonb3sosawnne input()

; BbIBOA
I'Iporpamma MOeT NOACKd3daTb NONb30Ba-
Tenw, UTo Hy»kHo BBecTu. CoobleHne c noa-
CKa3Koi yka3biBaeTcs B ckobkax nocne input.
name = input (‘Enter your name: ')

print (*‘Hello’, name)

\__ OT Toro, Kakasa CTPOKa BBefeHa,

3aBUCUT, YTO Hane4yaTaeT nporpamma

BoiBop

OyHKumA print() cny>XuT Ana neyaT AaHHbIX
B OKHe KOHConn. OHa MOXeT OJHOBPEMEHHO
BbIBOAUTb M TEKCT, M 3HAYEHMA NEPEMEHHbIX.

1 Co3paem nepemeHHble
Co3gail gna 3TOro Npumepa Tpy NepemeH-
Hble — [1Be CTPOKOBbIE 1 OfHY Yncnosyto (Lenoe

4yuncno).
>>> a = ‘Dave’
T, KaBbluku
>>> b= Yis 03Haualor,
4TO 3TO
Zoe = 12 CTPOKK

Kagblyek HeT,
3TO YNCNO

nocne oBOETO4YMA

nporpamMmbi
BbITNAANT
aKKypatHee

BbiBOg B OKHE KOHCONMN
Ecnuv 3anycTutb nporpammy, coobiieHne

Enter your name: u BBEe[EeHHbIA OTBET NOABAT-
CA B OKHE KOHCONN.

Enter your name: Jina
Hello Jina

t MNporpamma BbiBO- MNonb3osatenb
OWT cooblieHne

BBEN CBOE NMA

BuiBoa
oTtobpamaeTca
Ha 3KpaHe

2 WUcnonbsosanme print()

%= B cKkobKax $yHKUMK print() MOXHO YKa3aTb HECKONb-
KO 3HaueHui. OHKM MOTYT ObITb Pa3HbIX TUMOB, MOXHO Aake
neyartatb CTPOKW BMeCTe C MepemMeHHbIMN.

>>> printia, b, e)
Dave is 12
>>> print (‘Goodbye’, a)

Goodbye Dave

Mem,qy 3Ha4YeHnAMK
CTABATCA 3anNATble



[lBa cnoco6a pa3aenaTtb BbiBOA

[lo cux nop Mbl BbIBOAWAN BCE OJHOWN CTPOKOW,
c npobenom mexay 3HayeHnamn. OgHaKo ecTb
[Ba apyrux cnocoba pas3genatb 3HauYeHus.

>>> print(a, b, ¢, sep=‘'-'")
Dave-is-12
/A Yepes peduc Cumson,
Mexay BbIBOAUMBIMU 3HAUEHUAMM MOXHO ~ PasAensiomia

CTaBUTb AedUC UNU ApYrue CUMBONDI, SHadenns
Hanpumep «+» UNu «*»,

Tpun cnocoba 3aBeplunTb BbIBOA,

EcTb HeckonbKko cnocoboB 3aBepLUNTb BbIBOA
byHKUMM print.

> prankE(ay Nl Tokia

Dave . \_/ KaK CTpOKOBOE

3HaueHue
>>> print(a, end='.") Touka
Dave. Kak napamerp
end

/\ TouKa B KOHUe

Yr1obbl 3aBepLUnTL BbIBOJ print TOYKOWM, MOXHO HaneuyaTaTtb
ee Kak CTPOKY, HO Torga nepej TO4KOW NOABWUTCA npoben.
Y1060l 3TOro n3bexartb, ncnonb3lyn «end=""».

Linkn, uTobbl MpoGen
HaneuataTb CTPOKY Kak end-
Tpu pasa ’\ napameTp
>>> for n in range(3):
print (*Hurray!’ end="' ')
Hurray! Hurray! Hurray!
/\ BoiBop 6e3 nepeBofa CTPOKM Bce
O6blYHO Kaxaan KoMaHAa print BLIBOAUT BLIBOAMTCA
[laHHble C HOBOW CTPOKK. YTObbI NeyaTaTh BCe B OfHY

B OfJHY CTPOKY, yKaxu npoben B napametpe end.  CTPOKY

BBOJA W BbiBOJ

PasgenuTtens

>>> print(a, b, ¢, sep=‘\n’)

Dave

Kaxpoe 3HaueHue —
is C HOBOW CTPOKM
12

/A C HOBOW CTPOKM

B napameTtpe sep MOXHO yKa3aTb, YeM pa3fenaTb
BbiBOAWMbIe 3HauyeHunA. Ecnm sep pasHo \n, Kaxkgoe
3HayeHue BygeT neyaTaTbCA C HOBOWM CTPOKM.

n’ COBETbHI 3KCNEPTA

MeTkun end 1 sep yKa3bIBaloT, YTO aprymeHT
ABNAETCA NapameTpoMm HacTponku print(),
a He oyepeHbIM 3HaYEHUEM NA NeYaTu,

1%
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>>> print(a, end=‘\n\n\n\n’)

Dave /k
Kaxpoe \n

Ha4yuHaeT

fyctie HOBYIO CTPOK
/_\ CTPOKM PRI

>>>

A MycTble CTPOKKN B KOHLE

Ecnu end paseH \n, Kax bl BbIBOA print()HauHeTC
C HOBOW CTPOKMW. YKa3ae Heckonbko \n nogpsag, Mo
3aBeplWnTb BbIBOA NMYCTbIMU CTPOKaMW.

A
MKHO
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MITPbl C PYTHON

[lprHATHE peLlueHnn

Mporpammbl NpUHMMAIOT peLleHus O TOM, YTO AenaTtb
Janblle, CpaBHUBasA NepeMeHHbIe, YNC/1a U CTPOKMU

CMOTPU TAKXE

WNeTmHa
Wnn NoXb?

{62-63

{108-109 lNepemeHHbie
8 Python

c nomoubko GyHEBbIX Bblpa}KEHl‘Iﬁ"l — TeX, YTO BO3BpallarT

nnb6o True, nnbo False.

Jlornyeckne onepayun

AnA cpaBHEHWA NepemMeHHbIX C Yncnamu, CTpokamum unum
APYTUMMU NepeMeHHbIMK CNYKaT Nornyeckne onepayumu.

Wx pe3synbrat — True nubo False.
‘/——\Onepauua
i «paBHO»
: ‘/—\Onepauuﬂ
'—_—- «HEe paBHO»
&
Onepauwsa
</——\«M6Hbme, yem»
: Onepauwna
> /—_\«50}1me, uem»

Onepauma

/__«MGHI:LLI&‘
o —
iy, —

nubo paBHO»

Onepauuna

‘>=r—«6onbme

nubo paBHO»

/\ Bugbl onepauuii cpaBHeHUA

B Python ecTb wecTs onepayunii cpaBHeHUA.
YT06bI CPaBHUTL [Ba 3HAYEHWA HA PABEHCTBO,

MCNOMb3YIOT ABa 3HaKa «=» (0AUHAPHbBINA 3HAK
«=» CAYKWUT ANA 3alaHNA 3Ha4YeHUA
nepemeHHon).

> Ucnonb3yn KOHCONb

TNornyeckue onepaunn paboTaloT 1 B OKHe
KOHCONW. BbINOAHM 3TOT npumep, 4ToObI
NO3HAaKOMWUTBCA C IOTMYECKMMMI onepauu-
AMK, B Y1CNe KOTopbix — not, or u and.

MposepserT, pagHa nu toys
(«vrpylku») eguHule

>>> toys = 10
>>> toys == 1

False MpoeepserT, 6onbLue nu

True MpoBepAeT, MeHbLIE i1

toys, uem 1

>>> toys > lé—/mys’qem

2> Toys < 1
MNposepsaeT toys

False
/ Ha HepageHcTBO 1
>>> toys 1= 1

MpoBepAeT, MeHbLLE WK

/_ paeHa toys 10 nubo Her

Onepauws not MeHAeT pesynsTat

True

>>> toys <= 10

True /—‘ Ha NPOTUBOMNONOXKHbIV (3aeCb —
c False Ha True)
>>> not toys == 1
Onepauws or nposepser,
True pagHa nu toys 9 unm 10
>>> toys == 9 or toys == 10
True
>>> toys == 9 and toys == 10
False Onepauwa and npoeepser,

paeHa nu toys ofjHOBpemMeHHo 9
1 10. MNockonbKy 3TO HEBO3-
MOXHO, oTeeT byaeT False



Y nnbl geHb poxpeHua?

nna pogunack 28 nona. 3T1a nporpam-
Ma 3arnpaluvBaeT HoMep AHA U Meca-

ua, a 3aTemM C NOMOLLIbIO NOrnMYeCcKnXx e,

onepaymi BbIACHAET, He nopa nn
npasgHoBaTh.

i 2
2 lNpoBepkKa, 4TO 3TO He leHb POKAEHNA
Onepauuna not MeHAeT pe3ynbTaT Ha NpoTuU-

BOMONOMHbIN — oTeeT byaeT True ana nwboro aHsA,
KpOME [HA pOXKAEHWA INNbl.

ke SR 37T0T CMMBON

>>> month = 7 HYKeH, 4To6bl
3anucatb

>>> not (day == 28 and \ BbipaxeHue
B 2 CTPOKKM

month == 7)
Falsek Y 2nnbl feHb POXKAEHUA —
oteer False
Crpokn

[1Be CTPOKM MOXKHO CpaBHMBaTb ONEPaLNAMN «==»

NPUHATWUE PEWEHWNN

lNposepka Ha AeHb poXAeHNA

Co3gan nepemeHHble AnA AHA U Meca-
ua. Mcnonb3yin onepayuio and, utobbl
NPOBEpUTb, COOTBETCTBYIOT N1 OHK 28 uiona.

Onepauwmsa and
NpoBepAeT, UCTUHHBI
nun oba ycnosua

>>> day = 28
>>> month = 7

>>> day == 28 and month == 7
True He 3abygb noctaButs

ABOWHOM 3HaK paBeHCTBa
K Y 3nnbl AeHb poxaeHus!
3 3710 geHb poxaeHnna nnu Hoeelil rog?
C nomoLbio onepaunn or MOXKHO NPOBEPUTD, AEHb

nn 310 poxaeHusa 3nnsl unu Hoeeii rog. Mcnonbayia
CKOBKM, uTOObI COBMECTWUTL NpoBepKn obenx aart.

>>> day = 28

MNposepka

>>> month = 7 \/—\Hazaumn
>>> (day == 28 and month == 7) \
or (day == 1 and month == 1)

Ecnu 310 peHb poxaeHua 3nbl unu
True 5
R_—/ Hogbili rog, pesynetat byger True

“a w" COBETH dKCMEPTA

n «!=». PaBHbIMK CHUTAIOTCA TONbKO abCoNOTHO
O[JUHAKOBbIE CTPOKM. Ana Toro utobbl y3HaTb, COAEPKUTCA
NV BHYTPW OHOW CTPOKK Apyras,
CNy»WUT onepauua in. cnonb3yn ee,
T == o £
dog Woof woof /‘ i necIon uTobbI ONPEefenTb, COAEPKUT N1
coBnagatoT, OTBeT '
>>> dog == ‘Woof woof’ True CTpOKa onpefeneHHbl CUMBOM UK
T nocnenoBaTeNlbHOCTb CUMBOJOB.
o CTPOKVI He COBnaaakT
>>> dog == ‘woof woof’ 13-3a pasHULIbI Mexay MNposepAeT, ectb N a
3arnaBHoON U CTPOYHON W B CTpOKe abc
False
CT[JOKH He COBnagatwT :
>>> dog == ‘Woof woof 'K 333 nuumero 2> Jal dn Yabet
False npobena 8 KoHue True
=5 Vgl oo Nabe!
/A MonHoe coBnageHune B abener Gyxserd
CTpOKM paBHbl, TONbKO €C/I1 OHW MONTHOCTbIO COBMAAAIoT. Falsew -~ stoer Balea '
3arnagHble 6yKBbl, Npobenbl 1 cneunanbHble 3HaKu —
BCE 3TO JOMKHO BbiTb OAMHAKOBbIM.

119
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BeTBneH Vle :::);PH TAKXE

PeweHunA
W BETBNEHWE

Ha ocHoBe pe3synbrata 6yneBa BbipakeHus (True nnm False, P —
WctuHa nnu J1oXKb) MOXXHO NPUHUMaTb pelleHne, Kakyto —
4YacTb NPOrpamMmmbl BbINONHATb Aanblue. 3TO Ha3biBaeTcsA

BeTBNeHueM.

BbINONHATbL WK HeT

KomaHga if BbinonHaeT 6nok KomaHa, ecnu ycnosue aaet True. Ecnu xe
ycnoBue paer False, aTot 6nok 6yaet nponyLueH. bnok Hy»KHO BBOAUTL Nocne

if, Bcerna nomeuas ero oTcTynom B YeTbipe npobena. TIHCKAS irie

YTO HYKHO
BBECTU

"4 Ycnosue if ; ; . ; ,

1 31a nporpamma cnpawmsaer, ans = input(‘'Is it your birthday? (y/n)

He [ieHb N1 poXaeHWA Y nonb3oBare- if ans == ‘y': 370T 6NOK BbINONHAET-
nA. Ecnu ToT oTBETUT ¥, NporpamMma €A, TONBKO €CNA NONb-

print (‘Happy Birthday!’ )*é-——_—--"' 30BaTeNb OTBETUN Y

HaneyaTaeT nospasneHue, j
OTctyn 8 4 npobena

2 Ecnu ycnoeue gaer True
3anycTi nporpammy v BBegu y —

Beegu y

Is it your birthday? (y/n)y

Tbl yBUANILGL coobuierne. OHO He noABMTCA, | appy Birthday! Mossunock
eC/1 BBECTU HE ¥, a UTo-HMbyab Apyroe. HoSHpRanAERNC
BbinonHnTb ogHO Unu apyroe 43 V,':*"
. h"‘. ™
BmecTe c if MOXHO ucnonb3oBatb KOMaHLOy else. j x;’\ T
710 paboTtaeT Tak: ecnu ycnosue gaet True, \
= AR

L\

BbINONHAETCA OAUH BNOK KOMaH[, eCnu e HeT,
TO ApYrown.

o~

5 bl

ans = input(‘Is it New Year? (y/n)’)

-
. 3

s

1 Ycnosue if-else
Ecnun BBECTW y, NpOrpamma
BblBEAET HOBOroAHee no3apasne- if ans == “y’ :\<___ He 3a6yab npo geoetoune ByAeT HaneyaraHo,

Hue. Ecnu BBecTn yto-nnbo Kpome
: 3 e TONBKO ecnu
¥, NOABMTCA Apyroe cooblyeHmne. PLIBE{ M HapoyENSW: Xeat o) nonb3oBatens

print (‘Time for Fireworks.’) Beeny

else: BbinonHAaeTcA,

: /_ TONbKO ecnu NoNb3oBaTenb
30ech TOXe HYKHO Jprlnt (‘Not yet!’)

BBEN He ¥
aBoeTo4Yue
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BETBJNEHMUE

Bnok «else»

Beeau n, n no3gpaBneHne Hanevara-
HO He byaeT. BmecTo Hero noAsuTCA
coobueHue «Not yet!»,

Is it New Year? (Y/n)né/

Not vyet!

K_, Mossunocs gpyroe

coobueHue

4 2 Peszynbtat, ecnu ycnosue gaer True
“=" 3anyctv nporpammy 1 Beeau y. Nporpamma
HaneuataeT nosgpasneHue. [ipyroe coobuieHue

nokasaHo He bypger. Beeau n

Is it New Year? (y/n)y

Happy New Year!
Beegw y
Time for Fireworks.

BbinonHNTb OQHO M3...

Komanpaa elif o3HauaeT «mHaye-ecnu»: ecnu ycnosue gaet

True — BbINONHUTbL OAWNH BNOK, MHa4Ye — NPOBEPUTbL ApYyroe
yCnoBue W1, ecnmn oHo paet True, — BbIMONHUTb APYrow 65okK.
B 3o nporpamme-KanbKynatope ncnonb3yetcs komaHga elif.

I_Jq

m

Ycnosue if-elif-else (= PesynbTaTt ans ycnoeus, aawouwero True

JTa nporpamma npoBepAeT, YTo BBeN NONb30Ba-
Tenb. ECnu 310 ogHa 13 cTpok add, sub, mul unwu div, 6ygeT
rokasaH pesynbTaT COOTBETCTBYIOWEN onepaLnu.

He 3abyab

Npo KaBbluKK
1 CKOBKM

Y

@k
£

3anpoc Ha BBofg
yucna

int (input (ta =

b = int (input (‘b =

op = input (‘add/sub/mul/div:’)
it op == Padd’: ’ Beeawu add, utobbi
CNOMUTb
e =a + b nepemeHHble
elif op == ‘sub’:
. Sia= B
elif op == ‘mul’: Beeau div, uto6bl
o 2 BbINOMHUTD
c =a b L Renenine
1 — A T F -
elif op == ‘div’: Ecnu 6bino BBefileHo
& =l oyl YTO-TO APYroe, Knager
B «C» cooblleHne
else: 06 owwnbke
X L MNoka3biBaeT
c = 'Error

pe3ynbTaTt unn

coobueHne
i) é/ ]

3 § | —
print ( *Answer 06 ownbke

W ‘B

&= 3anycTtu nporpammy. Beegwn gBa uncna u 3atem sub.
ByneTt nokasaH pe3ynbTaT BblYUTaHWUA BTOPOro Yncna

13 Nnepsoro.

a =

! Y____ Bsegu pBauncna Bsepu sub,
4TOObI BbIYECTD

b=5
5wu37
add/sub/mul/div: sub (_/

Answer = 2

'\ Pesynerat nonyuaetca

BblYNTAHWEM NepeMeHHon a
W3 nepemeHHon b

Pesynetar ansa 6noka else

Bbnok else ebinonHUTCA, ecnun 6uiNo BBEAEHO YTO-TO
kpome add, sub mul unu div, — nosisuTca coobuieHne
06 owwmbke.

a="17

b=>5

add/sub/mul/div:tryé/
CoobujeHne

Error (_/ 06 owmnbke

Beegu uto-
HWbyaL apyroe

Answer =
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{48-49 [llepobn
1 yepenawkmn

Linknbl B Python RS

Mporpammy, B KOTOPOI BCTPeUYaloTcA 6/10KM NOBTOPSAIOLWMNXCA
KOMaHJ, Heyo6HO nucaTb 1 CNIOXKHO YnTaTb. lopasgo yaobHee v~ mropr
ncnonb3oBaTtb UmKnbl. Mpocrenwme unknol for nosTopsaioT R

6NnoK KOMaHA 3ajlaHHOE KONIMYEeCTBO pas.

Uwkn while  124-125)

MoBTOpP KOMaHp,

Linkn for nosTopAaeT KomaHAbl, n3baenas
OT HEOOXOAUMOCTU NUCATb OZIHO U TO XKe
HeCKomnbKo pa3. Hanpumep, MmoXkeT NoHano-
6UTbCA HaneyaTaTb MMeHa BCEX YYEHUKOB
B Knacce u3 30 yenoBek.

1 YnpaBneHue yepenawkon

ol 1 *
% Cnomoubto umkna for nporpammy MOXKHO Takxe TecuEEur Cl S CRorL

cAenatb KomnakTHee. B 3Tom npumepe mbl Hapucyem forward (100) 3arpyxaer
Ha 3KpaHe TpeyronbHWK, yNpasnnaa Yepenalikon, - KOMaHgbl
KOTOpasa Nnpu ABWMXKEHUN OCTaBNAET 3a cobon NMHMIO. right (120) ana pabotbi
forward lOO C '-IEpEI'IaI.LIKOM
right (120) K Oeuraet uepenawky
forward (100) sHepeh
Mosopot
Ha 120 rpaaycos right (120)

BMNpaBso

Yepenaluka pucyeT TpeyronbHuK Wcnonb3yem yukn for

Mporpamma pucyeT TpeyronbHUK, 3aiaBas == BmecTo TOro 4tobbl TPW pasa, N0 pasy ANA Kakaoh
LONMHY Ka)KA0I U3 ero CTOPOH W1 Yribl MeXAy CTOPOHa- CTOPOHbI TPEYTroNbHUKA, 4aBaTb Uepenalike OgHW U Te ke

mu. Korga Tel 3anycTviub Nporpammy, Yepenatwka komaHabl forward(100) u right(120), MOXKHO faBaTh e 3T
NOABUTCA B OTAENBHOM OKHe, Ke KoMaHAbl BHYTpw umkna for. 3anycTi 3ToT HOBbIiA

BapWaHT Nporpammbil.

for i in range(3):
forward (100 ]K_ Livkn for noeTropaet
Yepenawka ! KOMaHAbl 3 pasa
B Python right (120)
K Yepenawka \ bnok komaHg BHYTpK
pucyet UWKNa BelgeneH
TPeYronbHuK oTcTynom B 4 npobena




HGPEMEHHbIe UnkKnia

MepemeHHasa LMKNa OTCYMTLIBAET, CKONMbKO pa3
umkn nostopunca. OTcyeT HaYnHaAETCA C nep-
BOrO Yncna B Auana3oHe «range (OT, fo, war)»
M 3aKaH4YmBaeTcsa 3a 1

A0 nocnegHero.
3aKaHuyMBaeTcA
Ha 1 paHblue

nocnegHero 4Yucna

R=in

for i in range (2,

YkasbiBaer,
YTO CHMNTATL
HYKHO
cwarom 2

ol
.

2)

print (i, end="‘

OTcuer
no ABONKam

e 20400 B 10w~ ——

2 OTcuert no gBoiKam

B aTOM umkne ykasaHo, OTKy[a HauMHaTb oTcuerT (2),
u war otcyeta (2). OtcyeTt 3akaHuMBaeTca Ha uncne 10 —
3a 1 fo NOAHOro KonuvecTea nostopenuia (11).

BnoeHHble ynknbl

MepemeHHan Uukna

123

LIMkn noBTOpAETCA TPUAKAbI

LWKJbl B PYTHON

oy V-

for 1 in range(10):

print (i, end="‘

")

Oreser~ 5500 1.2 3456780

A\ MpocTana nepemeHHan yukna

B 3TOM npumepe He roBOPMUTCA, C KaKOro YMCna HaunHaTb
otcyeT, nostomy Python cuutaet c 0, nogobHo ToMy Kak
OTCUMTBIBAIOTCA NO3ULUW CUMBOMNOB B CTPOKE.

YKazbliBaeT, 4To
OTCHUTBIBATb HYXHO Ha3aa

-

for i in range (10, 0,

%)

=1)

print (i, end=‘

=>>01089. 8 7 .6 5 4 3 2 1

/\ OBpaTHbI oTCueT

Ha 10T pa3s nporpamma cumtaet ot 10 Hazag — nogobHo
oTcuyeTy nepef cTapTom pakeTbl. [lepemeHHan Unkna
npoberaet 3HauyeHna ot 10 go 1 c warom -1.

3HaueHwe a

>>> l/_\
LlVIKH BHYTPW ApPYroro ynkna Ha3biBaeTca 1 1 1— Mepebiii nosTop
BNIOXEHHbIM. B 3TOM cnyyae BHeLHUIA LUKN SaneMeh, SRR BHEWWHEro UMKna
NOBTOPAETCA NINLLb MOCSIE TOro, KaK BHYTPEH- 2 x1 =2 (nympenmiumn
w NOBTOPWUNCA
HW LMK BbIMOMHUT BCE CBOW MOBTOPBbI. 3 x1=3]|tpuxam
Y706bl LMKN NOBTOPUACA N pas, NOCNegHUM BrewHwnin 1 2 =02 Bropoii nosTop
YUCNOM AWana3soHa JOMKHO BbiTb N + 1 unkKn 5o D = 4 BHELUHEero UukKna
N= e 3 x 2 = 6]
» + ¥ - = -
for a in range(l, n 1) 1L 3 TosriR noeTep
for b in range(l, n + 1): 2 x 3 =206 BHCIIHErO UMKag
printth, dxf o =, =1, b & a) 3 x 3 =09
A Uvkn BHYTPM 4MKna BHyTpeHHWiA /A YTo genaer nporpamma
B 3Tom npumepe Ha KakAblii NOBTOP HUKn BnoeHHbie unKnbl BIBOAAT NepBbIe TPU

BHEWHETO UMKNa NpUXognTCcAa TpK
NOBTOPa UWKNa BHYTPEHHETO. Boixogur,
YTO BCEro BHEWHWI UK NOBTOPUTCA TPK
pa3a, a BHyTpEHHMIﬁ — OEBATb pas3.

370 BbIpakeHn

1 HaneyaTaHo
[IEBATbL pa3

GYB,ET BbIMWMCNEHO

CTPOKW Tabnuubl yMHOXeHWA ana yucen 1,
2 1 3. 3Ha4eHne a MeHAETCA MPU Kaxxaom
NMOBTOPE BHELWHEro LMKna. 3HavyeHune b
npoberaet ot 1 go 3 gna Kaxgoro a.

e
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LUnkn while T

{118-119 T[lpuHATMe

o pelueHmni

LUwnknbl for xopowu, Korga Konn4yecTtBo NOBTOPEHNI U3BECTHO P
o WKNbl
3apaHee. Ho nHoraa UnkKn Hy>KHO NOBTOPATb, NOKa YTO-TO & Python
B Nnporpamme He namenutcsa. Liukn while 6yger nosropsarbca Hiean 126-127)
A0 TeX Nop, NOKa 3TO HYXHO. ik
LUukn while > Kak 310
] paboraer

Lnkn while 6yaet noBTOpATLCA, NOKa BbINONHAETCA i
3aflaHHOe ycnoBue. 3TO YCNoBMe Ha3blBaeTCA nposepsieT

yCnoBuem LuKna n Bo3spaulaet True unu False. ycnosue. Ecnu
OHO WCTUHHO

WUcnonbsyem yukn while (paet True), umkn

[apum 3HaueHne nepeMeHHON answer, KoTopas NnoBTOPAETCH,
npoBepaeTcs B ycnoBuu uukna. Cnepea 3To ycnosue eCIN Ke HeT, OH
AOMKHO AaBaTh True, MHaye UMK He NOBTOPUTCA HU pasy. 3aKaHUYMBaeTCA.

bnok komaHg N

BB answer = ‘y’ 4L~ lepemeHHOI1 answer gaeTca 3HaueHme y
S G i —— Vyf .4~ LIUKn BbINONHAETCA, TONbKO
L i while answer == ‘y’: L .

ecnu ycnoeue faet True
oTcTYynom

; A e
s4npoﬁe}1a\) print (*Stay: very still’)
answer = input(‘Is the monster friendly? (y/n)’)

. Ecnun ycnoewue paer False, komaHga 6es orctyna
rint (*Run away!’ !
P t (*Run away!’) “——" nocne UWKna BblifacT gpyroe coobuieHune

2 YTo npoucxoguT B Nporpamme
BBefieHHOE 3HauYeHWe COXPaHAETCA B NepemMeH-
HOM answer. YCI0BME LMKNa «answer == 'y'», N03Tomy,
€C/i1 BBECTU ¥ — UMK NPOAOIXKUTCA, @ el N —
3aBepLmnTCA.

"= 3ANOMHM ¢
bBnok repeat until
Linkn while B Python noxox
Ha 6nok repeat until (<nosTopuTh,
noka He») B Scratch. U Tot n gpyron

LUWKNbl BbINOAHAKTCA, NOKa YTO-TO
B Nporpamme He N3MeHUTCA.

>>>
Stay very still

Is the monster friendly? (y/n)y

. 1 & BBegeHoy, uMKn T
Stay very still = repeat until C}

Is the monster friendly? (y/n)y

Stay very still :
Is the monster friendly? (y/n)n )K—’
Run away! ‘/’_‘\ BBEAEHO N, LKA NPeKpalLaeTcs, MoBTOPAET BHYTPEHHWE BNOKMK,

BLIBOJUTCA ApYyroe coobueHve noka ycnoswe He CTaHeT UCTUHHO
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BeckoHeuHbIN unKn
Ecnu B kKauecTtse ycnosua while 3agatb True, OHO HMKOrAa

He CTaHeT NOXHbIM — LUK/ HUKOrAa He 3aBepLluimnTca. 3To A 3aumknunucs
MOXeT ObITb KaK MONe3Ho, Tak U O4eHb HEMPUATHO. Unkn c ycnosuem True
Ha3blBaloT 6ecKoHeY-
1 Co3zpgapgum GecKoHeuYHbI LUK HbIM, NOTOMY 4TO OH
3peck ycnoBrem unkna 3agaHo True. Yto 6bl HU :::Tocrﬂ.qa H= JARAKNN
CNYy4Unoch B LMKIE, 3TO YCNOBUE HUKOrAa He pacT False BsenerHoe 3HaueHue g
COXpaHAeTCA

W UMKN HUKOrAa He 3aBepLlUnTCAH. w
B NepemMeHHOoWn answer

Bcerpa True 3HaunT

while True: 6e3 KOHUa

answer = input (‘'Type a word and press enter:

print (‘Please do not type \’’ + answer + ‘\’

YTo NnpoucxoAuT B nporpamme

B npeabigywiem npuMepe B ycnoeuu Lukna 6oina npoeepka
OTBEeTa Nonb30oBaTeNA: UMK NpeKpaLiancs, ecnv BBeAEHO Y.
Ho B 3TOM npumepe Takoi NPoOBepPKW HET — NOJIb30BaTeNb HUKaK
He CMOXeT OCTaHOBUTb LUK

Yro 6bl HWM BBEN NONb30OBaTEND,

e UWMKN NpogonKaeT NOBTOPATLCA

Type a word and press enter: tree

o
Please do not type ‘tree’ again “we® 3AMOMHM

Type a word and press enter: hippo

Please do not type ‘hippo’ again MomHuwwb 6nok forever («Bcerna»)
Type a word and press enter: water B Scratch? OH BbinonHan 6noku
BHYTpY cebs, NoKa He HaxaTa
KpacHasA KHonkKa. Llukn while True
Type a word and press enter [AenaeTt B TOYHOCTM TO »Ke camoe.
Mcnonb3yi ero, Korga Hy»Ho,
yTobbl NpOrpaMma Bcerga fenana
OfHO U TO e, Mo KpyTYy.

Please do not type ‘water’: again

Thbl MOXellb OCTaHOBUTb HECKOHEYUHbBIN LUK

13 IDLE. 1nA 3TOro B OKHe KOHCONW, yaep»unsas
knaeuuwy Ctrl, Haxmu knasuwy C — IDLE 6ypet
OTNpaBfeH 3anpoc Ha OCTAHOBKY NPOTrpPamMmmbil.
BozmoxHo, npugetca HaxaTb Ctrl-C Heckonbko
pa3. 3To NOX0Xe Ha Ha)kaTue KPacHOW KHOMKK
B Scratch.

k Bnok forever nepemellaer

cnpaiT 6e3 0CTaHOBKK
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BbIXO'D' N3 Ll'VIKna CMOTPU TAKXKE

{122-123 Uwkno!

B Python
I'Iporpamma MOXeT 3aUNKIINTbCA, HO eCTb N cnoco6bl 310

npekpatutb. KomaHga break 3aBepliaet yukn (gaxe €124-125 Uukn while
6eckoHeuHbIN), a KOMaHAa continue cpa3y nepexoauT
K cnegylouiemMy noBTopy Lukna.

BbIXOJJ, table = 7 l/_\ MNepemenHan i cuutaet
orl1 go12

BbizoB break BHyTpu ymkna

NPUBOAUT K €r0 MrHOBEHHOMY

for i in range(l, 13):
33BEPLIEHMI0 — [AXKE ECHN print (SWhakh\"sh, 1.0 ‘mil, Eable; 2201)
ycnosue aaet True. Jliobble guess = input() \

| — 3TO NepemMeHHan

KOMaHAbl BHYTPW UnKna nocne ans = i * table uMKna

Bbi3oBa break urHopupytorcs. if int(guess) == ans: e s

rOBOPUT, YTO Enenylolulﬂﬁ
CMMBON — 3T0 anocTpod,
47 Muwem npoctyio nporpammy aiea: @ oneu crpous e
& 3rta nporpamma nposepseT, ymeet

N1 NONb30BaTeNb YMHOMaTb Ha 7. OHa print (‘No, it\’s’, ans)

BbINONMHAGTCSA, NOKa Ha KaX/bli1 u3 12 Bo-
npocos He 6yaeT aaH oTBeT. Beeam 3ToT
KOJ} B OKHE MpOrpammbi.

print (*Correct!’)

print (‘Finished’)

HDo6asum break

2 Y1066l NONb30BaTENb MOT BbIATH table = 7
13 LUWKNa, MOKHO MCNONb30BaTb break — for i din ramnge(l,13):
nporpaMma 3aBepuinTcsa, eciun Nonb3osa-

3 A r r 3 A} r b ]
Tenb Haneuaraer stop. print (‘What\’s’, i, ‘x’, table, '2?’)

guess = input ()
4 e A i

Ecnun guess pasHaeTca stop, if guess == ‘stop’:

NpOrpamma BbIMAET U3 UMKNa break

u HaneuaraeT Finished
(«3aBepwero») ans = 1 * table
; : B nepemeHHoO
if int(guess) == ans: = DA
print (‘Correct!’) NpasubHbIA
OTBeT Ha BONpoC

gelce

print (‘*No, it\’s’, ans)

print (‘Finished’)




>

What’'s 1 x 7 ?

1 ,\__ Mpu nepsom nosTope
No, it’s 7 uMKnai pasHo 1

What’'s 2 x 7 ?

14 L Mpw BTOPOM NOBTOPE i

c £ NPUMeT 3HayeHwne 2
orrectct'

What’'s 3 x 7 ?
stop €———_ Mpwueeper « 8308y break

. - N BbIXO, M3 UMKna
Finished Ll

Mponyck Bonpoca
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BblXO4 U3 ULUKNA

3 Kak 3To paboraer

Ecnun nonb3osarenio HagoecT
oTBeYaTb 1 OH BBefeT stop, byaeT Bbinon-
HeHa KomaHfaa break n nporpamma soinger
13 yukna.

C nomoLblo KOMaHabl continue («NPoAOCMKUTLY) MOXHO NPONYCTUTL BONPOC,
He BbIXOAA U3 LMKNA. 3Ta KOMaHAa rOBOPUT, UTO HY>KHO 3aBepLUUNTb TeKyLWNA
NOBTOP UMKNa 1 Cpasy NepenTu K cneaytoLiemy.

table 7

for i in range(l,13):

print (YWhatNEsiay X

guess

input ()
if guess == ‘stop’
break

if guess == ‘skip’:

print (‘*Skipping’)

continuee . —

i * table

ans

if int(guess) ans:
print (‘Correct!’)

else:
print(Ne, Tt is"

r

print (‘Finished’)

4 Do6asum continue

HNob6aeb BHYTPpYW LUKKNa eule oguH if,
nposepsawoWmin, He BBeaeHo nu skip. Ecnu
3TO Tak, Nporpamma HanevataeT Skipping

r \nor .
» table, 2} («Mepexoa») 1 BLINONHWUT continue, 4To6bI
nepenTu K cnegytowemy noBTopy.
Mpwn nepsom noetope
3afacT BOnpoc:
What's 1x7? 5 Yro nonyuunocb
? T
(«ConbKo byner 1x 71x) *" Ecnn nonb3ogaTens He xoueT
OTBEeYaTb Ha BONPOC, OH MOXKEeT BBECTH
skip, uTobbl NepenTn K cneayowemy.
MNepexop
K cnenyiouiemy
NoBTOpY >>>
What’'s 1 x 7 ?
P - o Beeaw skip, 4To6bl
nponycTuTb BONPOC
Skipping
What’s 2 x 7 ?  Bunesegen
ans) 14 npasubHbIA OTBET,
UWKN NpofoOnKaeTCA
Correct! vffﬂ

What’s 3 x 7 ?
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( n MCKM CMOTPU TAKXKE
{54-55 Crpokm
W CANCKK
Ecnn HY>XHO fep»aTb MHOTO faHHbIX B OQHOM MecCTe,
3abasHble 132-133)
NX MOXKHO NOMEeCTUTb B CNUCcokK. B cnucke moXxHo XPaHUTb dpasbi

yncna, CTPOKM, Apyrue CMCKU Um BCe 3TO OAHOBPEMEHHO.

YTo Takoe cnucok?

CnuCcoK — 3TO CTPYKTYPA, SNeMeHTbl KOTOPOWN XPaHATCA ¥ Mpumep cnncka

no nopAaaky. Kaxaomy anemeHTy COOTBETCTBYeT HOMep, Kaablii anemMeHT 3anucaH B OguHap-
MO KOTOPOMY K HEMY MOXKHO 00paTuUTbCA. MOXHO MEHATb, HBEXCRaBbWEAX 1. CTRENCH OT CRERYK:-

uiero 3anATon. Becb CNMCOK 3aKNoueH

yoanAatb Unv £06aBNATL 3neMeHTbl B NI0OON MOMEHT.
B KBajpaTHble CKOOKN.

Cnucok xpaHuTcA B nepemeHHoin mylist

>>> mylist = [‘apple’, ‘milk’, ‘cheese’, ‘icecream’, \K___/CHEUJHYNEH;

YT nvcar
k, 3NemMeHTHl OTAENEeHb! 06bl 3anucaTb
KO/ B BE CTPOKK

‘lemonade’, ‘tea’]

Bce 3nemeHTbl — —/ h
KRR ORTA R RO Python OTCUNTLIBAET 3NeMEeHTbI CIUCKA C HYNA,
KakK CUMBOJbI B CTPOKeE. B atom anMepe

3anATbIMK

no3uuma (nHaekc) anemeHTa apple («abnoko»)
O paBHa 0
[> Kak aTo paboTaer
CnMCOK MOXHO CPaBHUTL Ecnu BBectv mylist[1] ='cake,
C pAAAMK NONOK Ha KyXHe. anemeHT milk («Mmonoko») ¢ nonku 1
Ha Ka}ﬁnoﬁ nonke xpaHUTCcA [ 1 ] 6yp,ET 3ameHeH anemeHTom cake

OfVH 3NeMeHT cnuncka. Ytobbl
CAenarb YTO-TO C IIEMEHTOM,
HYKHO 3HaTb €ro NonKy.

3HaueHue mylist[2]

[ 2 ] i ..'-'-_‘(ﬂ_h paeHo cheese («cbip»)

l'l /—\ Beepna mylist.insert(3, ‘orange’),

MOXKHO Ao6aBuTL orange («anensbcuH»)
nepej icecream («MopoeHoe»), u Torga
icecream cmMecTUTCA Ha nNo3nuwio 4

Y1o6bl gobpatbea J

A0 3nemeHTa,
HYXHO 3arnAHYTb
Ha NpaBUNbHYO
nonky

Bbizos del mylist[4] ynanut lemonade
(«numoHap») M3 cNKucka, NoCTaBMB BMECTO
HEro B NO3NLMIO 4 INemeHT tea («yait»)

MoHO 006aBUTL K KOHLLY CNUCKa
anemeHT pie («nupor»), eBeaa mylist.
append('pie’). pie bynet pobasneH

B No3uuunio 6, nocne tea («4ain»)

Mo3nuns B cnucke
Ha3blBaeTCA MHOEKCOM
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MUcnonb3oBaHue CNUCKOB

Korga cnncok co3gaH, MOXKHO HanucaTtb nporpammy onsa
paﬁDTbl C ero cogep>kuMbim, HanpumMep B Uukne. Takxe

MOXHO COCTaBAATb U3 CMUCKOB ApYyrune Crimcku. Cnucku 8 Python nsmensembie —
TO eCcTb MOXHO f06aBnATH

W YAQANATb 2/IEMEHTDI, a Takxe

CnWCoK XpaHUTCA B NepemMeHHoi names MEHATb UX NOpAAOK. B Python ecTb
N HEU3MeHsEeMble OOBEKTHI,
>>> names = [‘Simon’, ‘Kate’ § ‘Vanya’ ] KOTOpPbIE HEeNb3A MEHATb NoCne nx
_ : CO3[1aHunA, HaNpUMep KOpTexu
>>> for item in names: (cm. c. 134-135).

print (‘Hello’, item)

Teno umkna Hy»HO Nnomeyarb

Hello Simon otcTynom B 4 npobena

<] CNNCKN 1 LNKNBI
Hello Kate \_
37a nporpamma Haneuataet Hello Y1obbl nepebpatb BCe 3nemMeHTbl CNNCKa,
Hello Vanya ANA KaX[oro UMeHW U3 cnucka MOXHO NCMONb30BaTh UMKI. 3Ta Nporpamma
BbIBOAWT NPUBETCTBME ANA KaXKA0ro UMeHU
13 cnucka.
et [ TS e 3anoMHM, CNUCKM YKa3blBAIOTCA <l Cnoxenue
4 4 £ B KBafpaTHbIX CKOBKax CNUCKOB
[5; 6; ¥, 8] [lBa cncka MOXHO
L £ R~ CknaabiBaet B HOBOM cnucke — CNoXWUTb. HoBbIN
= X y cnmcku BCE INEMEHTHI M3 X; cnucok byaet
print (z) 22 KOTOpHMnYT copepxaTb
BCE 3IEMEHTbI U3 ¥ SRR
zo= {1y 208y . 5906, 7 6] 13 060MX CINCKOB.

¥V CnMCcKW CNNCKOB

3nemMeHTbl CNMCKOB ToXe MoryT ObITb CNMCKamu.
Cnucok suitcase («4emofaH») M3 3TOro npumepa
COAEPXKUT ABa APYruMx cnucka (npeameTsbl

suitcase — suitcase([0] suitcase[1]
one*p‘bn' //— /_‘

>>> suitcase= [I[ Yhat?, Ytie’, Msock’ ]],l[ Ybag”, ‘shoe’, *shirt’ ]I]

>>> print [suitcase)&__/:':::::ﬁﬁ Bech

Eivhate”, ‘tiel, ‘secek’], ['bad’, Yshee’, ‘shirt’]]

Cnuncok B KBagpaTHbiX cKoBKax
CTaHOBMWTCA 3NEMEHTOM CNWUCKa

>>> print (suitcase[l] )K_/ Haneuaraer cogep*umoe
: BTOPOTO CNNCKa, suitcase[1] v
[*bag”, “‘shoef, *shirt!]

>>> print(suitcase([1l][2])&  — Haneuaraer anemeHT C MHOEKCOM 2
n3 suitcase[1] — nomHu, B Python

shirt WHAEKCbl CYUTAKOTCA C HYNA
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OyHKUMIN

DYHKUMA — 3TO MMEHOBAHHaA YacTb NPOrpaMmbl, BbINONHA-
lowan onpegeneHHylo 3agavy. Mo ee umenn GpyHkKumio B nioboin

CMOTPU TAKXE

MOMEHT MOHO Bbi3BaTb. (DyH KUK CnyXaT gnA T1oro, yTOODI
He BBOAWUTb OOHW U Te e KOMaHAbl HECKOJIbKO pas.

MonesHble GpyHKLMN

B Python y»e ecTb MHOXeCTBO nonesHbix PYHKLNIA Ha pasHble cnyyaun
*u3Hu. [Npu Bbi3oBe pyHKUUN Python HaxoauT cogepxalumecsa B Hel

KOMaHfabl 1 BbinonHaAeT ux. NMocne atoro nporpamMmma Bo3BpaljaeTcA

K CTpOKe, 0TKyAa GyHKUMA Obina Bbi3BaHa, U NEPEXOANT K Ciefytowen

KOoMaHpae.

2 @yHKuma print()
BoiBoguT nHdopmauuio gna
nonb3oBaTena — Hanpumep,
MHCTPYKUMW UM pe3ynbTaThl
BbIYMCNEHWN.

e &

2 @yHkumna input()
MpoTMBONONOXKHOCTL GYHKLMK
print() — no3gonsAeT nonb3oBarte-
M110 BBECTW flaHHbIE 1 NepeaaTh ux
B Mporpammy.

Co3paHue n Bbi30B PyHKLUN

BbI3blBaTb MOXKHO HE TONBbKO GYHKLMY, MAYLIKME B KOMMNIEKTe
¢ Python. Yto6bl co3gatb HOBYIO QYHKLMIO, 3anULLM HYXHble

KOMaHZbl B cneumnanbHom «obepTke» 1 fan e uma. No numeHun
bYHKUMIO MOXHO OyfieT BbI3BaTb, Kak TONIbKO OHa NoHagobuTcs.

1 Onpepenexne GpyHKLAN

% OnpepgeneHune pyHKUMW BCeraa
HaunHaeTca c KnyeBoro cnosa def n uvmexw

PyHKLMN.

def greeting():
print (‘*Hello!’)

,\ KomaHaa BHyTpu

dyHKUMK

NeoeToune oTmedyaer
KOHEeL UMeHn
GYHKUWM U Ha4Yano
cofepMalinxca B Hel
KOMaHA

3abaBHble 132-133)

dpasbi

MNepemeHHbie 138-139 )

1 GyHKUNN
randint()

A OyHkumns randint()
Bosspawaet cnyvaniHoe yucno.
MoeT npuroguTbcs, ecnun

B NPOrpamme HyKeH 3N1eMeHT
CNy4yanHocTu.

s
o

BbizoB pyHKUMN

Ecnu B OKHE KOHCONW BBECTM UMA
$yHKUMK, a 3aTem ckobKK, oHa bygeT
Bbl3BaHa, W Ha 3KpaHe NoABUTCA Pe3ynbTar.

>>> greeting()

Hello! k
BrizeaHa pyHKUMA j Ckobkn

greeting («npuseTcTBne»),
pe3ynbTaT Ha 3KpaHe

NoKa3blBaoT,
4TO 3TO GYHKUMA,
a He nepemeHHan
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MNepepaya gaHHbIX B PYHKLNIO

B dpyHKUMIO MOXKHO NepeaaBaTh 3HaYEHWsA, C KOTOPbIMKU OHa ByaeT =
paboTtatb. Hanpumep, print(a, b, ¢) o3HauaeT, uto B dyHKUMIO print £

nepenarTca 3HaYeHUA NnepemeHrHbix a, b u ¢. Boizos height(1, 45)

o3HauaerT, 4yTo B height nepepatorca 3HaueHua 1 n 45. l

q ' Napametpbi pyHKyMN 2 MNepepaua 3HauYeHWi
' 3HauyeHus, KoTopble nepefanTca B GYHKLMIO, Ha3blBaloT 4= KomaHnppl BHYTpY GyHKUMK
napametpamu. Npu onpegeneHnn GpyHKLMN napameTpbl yKasbiBa- VCMONb3yioT NepefaHHble 3Ha4YeHns.

10T B CKODKax cnegom 3a ee MMeHem.
BuizbiBaeT GpyHKUMIO

mwucm — napamMmeTpbl C napameTpamu
m=1luncm=45

def height(m, cm): >>> height (1, 45)
total = (100 * m) + cm 145 cm tall
printi(total, ‘em tall®)

MokasbiBaeT, uto 1 meTp
MepesoauT meTpbl 45 caHTUMeTpoB —
BbiBOAUT 3HaueHue total B CAaHTUMETPBbI, 370 145 CaHTUMETpOB
u cTpoky cm tall yMHOXan ux Ha 100

MonyueHme gaHHbIX U3 GYHKLN

YaobHo, koraa dyHKUMK nepeatoT faHHble 06paTHO B Npo-
rpamMmMmy — BO3BpaLLatoT 3HayeHune. YTobbl GyHKLMA BO3Bpa-
Wwana 3Ha4yeHune, fobaBb B Hee KOMaHAy return, a cnegom
3HayeHue, KOTOPOE HY>KHO BEPHYTb.

Yucno Ha Bbixoge
Ecnu 661 8 nporpamme Ucronb3oBanach

Onpegenum GyHKUMIO, KOTOpas BO3BpallaeT YMcno
OyHKUWA input() Bcerga Bo3BpaLlaeT CTPOKY,

naxe ecnu 6bino BBeAEHO UMCNO. 3Ta HOBaA GyHKLMA Crpoka, dyHKUmA input, a + b o3Hayano 6bl coepnHe-
BO3BpallaeT YNCNOBOE 3HaYeHne. nony4eHHan Hue cTpok 10 u 7 — nony4yunocs 661 107.
oT input,
5 t XPaHWUTCA
def num_input (prompt) : 6—/ B NepeMeHHON Enter a 10
typed = input (prompt) typed Enter b 7
num = int (typed) a+b =17
return num
\_— Boaspau.laetauaueHue I'Ipeoﬁpa3ye1' CTPOKY
HEREMEHHON B YNCNO W COXpaHAET ero Cnowenneas b
a = num_input (‘Enter a’) BAERENERGG RN npaet 17, noTomy uTo
) dyHKUMA num_input
b = num input (‘Enter b’) BO3BpALLAET YNCNO,

printi™a + b =Y, 3. + b) a He CTPOKY
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&
3abaBHbie ¢ppasbl

Linknbi, yHKLMM 1 CMUCKN O4YEHb NONE3Hbl CaMu
no ce6e. Ho ecnn ncnonb3oBaTb X BMECTE, MOXXHO
nucaTb NPOrpammbl AnA pelweHns ewe 6onee uHTe-
PECHBIX 1 CNOXKHbIX 3afauy.

leHepaTOp 3a6aBHbIX Pppa3

JTa nporpamma coctasnaeT ¢ppasbl Ha aHMMUINCKOM A3blKe
Ha OCHOBEe Tpex CNUCKOB CO cnoBamu. M3 Kaxpgoro cnucka
OHa 6epeT no cnyyanHoOMy CNIOBY U COeANHAET X B CMeLL-

Hyt0 Ppas3y.

- =
OTKpOW HOBOE OKHO MPOrpaMMmbi
1 1 BBEAW 3TW CTPOKKU — onpegeneHns OpuHapHbie kaBblku
CMWCKOB, U3 KOTOPbIX Mbl 6yem CaHaSI0)
6 YTO Kam bl 2NemMeHT
BbIBUpaTh CnoBa. /" S
— A r 1 r A" r
name = [ ‘Neha’, ‘Lee’, ‘Sam’] /\ KeagpatHsie
verb = [Ybuys?’, ‘rides’, ‘kicks’] CKOOKM
03HavaloT,
noun = [Mlion®, ‘bicyecle’, ‘plane'] 4TO 3TO CMCOK

"s,  Yrobbi cocTaBuTb $pasy, HyKHO BbiGpaTh
- -
_<* W3 CNUCKOB Cly4aliHble CNoBa. Onpepenum gna 3arpyxaer GyHKuMIO
(g 3TO0ro GyHKUMio — Beflb BbIGOP NPUAETCA AENATb  nonyyeHWA cAyYaiHOro

TPUXKAbI, NO pa3y AN KaXKAoro U3 CNCKOB. uncna (randint)

from random import randint

BbluncnaneTt, cKonbKo cros
B cnucke (pabotaet gnAa

num_words = len (words) CNNCKOB N1060M ANMHDI)

def pick(words) :

CMOTPU TAKXE

{ 124-125 Lukn while

{ 128-129 Cnuckn

{ 130-131 OyHkuun

(o3paii cBOK BEpcui
NporpaMmbl, NOMEHAB COBa
B CUCKaX — Hanpumep,
Ha pyccKme.

BbibupaeT cnyyaiHoe yucno,

num_picked = randint (0, num words - l)k_/COOTBETCTBYIOI.LI,EEOﬂHOMy

word picked = words[num picked]

return word picked

CoxpaHsaeT cny4aHoe cnoBo

B nepemeHHoi word_picked

W3 3NeMeHTOB CNUCKa
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CocTtaBb cnyvaitHyto 3abaBHyio ppasy,
3

BbI3BaB QyHKUMI0 pick Ana Kaxagoro Llobasb a, utobbl NnonyuMnacs
13 cNUcKos co cnosamu. [1nsA sbigofa npaeunbHan ¢ppasa
Ha 3KpaH Ucnonb3yn komaHay print. Ha aHIMMNCKOM

print (pick (name), pick(verb), ‘a’, pick(noun), end=‘'.\n’)

\ Nobagnset

=, CoxpaHu nporpammy, 3anyctv ee — 1 yBUg1LLIb B KOHel ¢ppa3bi
||
4..' ¢$pa3sy, cocTaBNeHHYO Ha OCHOBE CMUCKOB TOUKY, a nocne Hee
Cy WMEH, Maronos 1 CyLWecTBUTEeNbHbIX. Ha4uHaeT HoBYIO
CTPOKY

Neha kicks a bicycle.

Mpw Kaxaom 3anycke nporpamma
COCTaBUT HOBYIO CNyYaiiHyio Gppasy

3a6aBHble ¢ppa3bl HaBceraa!

B nporpammy moxHO 06aBnTb 6ECKOHEYHbIN LMK,
4yTO6bI OHa paboTana 6e3 0CTaHOBKM, MOKa NOJIb30Ba-

Tenb He HaxmeT Ctrl-C. BaxHO nNucaTb Nnporpammbi Tak,
yTO6bI MOTOM B HUX 6bINO NErko

pa3obpatbca. ITO ynpocTuT mx
popaboTky B 6yayuiem, Befb

B TAKOM C/ly4yae He npuaeTcs
CHavana BbiACHATb, Kak Nporpam-
Ma pabortaer.

"s, Ecnu BbinonHATb KOomaHay print B umkne while
1._:' True, nporpamma 6ygeT neyataTtb CMeLHbIe
o ¢$pasbl CHOBa 1 CHOBa.

3aknioyaet KOMaHay ne4yatu B Uukn

while True:< -
print (pick(name), pick(verb), ‘a’, pick(noun), end=‘.")

input ()~ BbifaeT HoBylo gpasy nocne
HOBbIE U HOBbIE CNy4YaliHble ppasbl m

Kamporo Haxatus Enter
Mporpamma byneT cocTagnATb BCE
| |

DOyHkuna input() »xaer,
=, oKa nonib3osatens l/—\
2 2 e Haxmer Enter nepep Sam rides a lion.

",

BbIBOAOM OuepeaHon dpa-
3bl. bes atoro nporpamma

neyatana 6bl CNULWKOM Lee buys a bicycle.
6bICTpO.

Neha kicks a plane.
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KopTexun n cnosapu

Cnucknm HYXHbl A4nA ynopAao4YeHHOro XxpaHeHus mud)opmaunn.

CMOTPU TAKXE

{ 110-111 Tunbl gaHHbIX

{ 128-129 Cnuckn

[ns 3Toro cny»art n ABa APYrux TUNa faHHbIX — KOPTeXu
n cnoBapu. Tunbl AaHHbIX, NpeHa3HaYeHHble ANA XpaHeHnA
MHO>eCTBa 3/IeMEHTOB, Ha3bIBalOT KOHTENHEPHbIMM.

KopTexu

KopTemm HAaMNOMMWHaKT CNUCKW, OHaKO XpPaHALWWeCA

B HUX 3N1eMeHTbl HeJlb3A U3MEHATD. KopTem
BCErfga OCTaeTca TaknuM, Kakum Obinl co3faH.

=

1)
1.68)

>>> dragonA = 15,

le6,

(‘Sam’,

>>> dragonB

kN

height =
height)

(“Fiona’ ,

\ JnemMeHTbl KO pTexa

pa3gensioT 3ansaThimMu

>>> name, adge, dragonA
>>> print (name,

Sem 13 1.7

K 3nemeHTbl KopTexa dragonA,

HanevyaTaHHble NO OTAENbHOCTKH

age,

[> CozgaHune cnucka KopTexei
KoHTenHepHbIe TUMbl MOTYT BbITh
BNOMEHbI OJIVH B APYrOWA, @ 3HAUUT,
KOPTEXM MOXKHO NOMECTUTb
B CMNCOK.

>>> dragons

[ (*Sam”,

CHapy»u — KBagpaTHble
ckoBKKN cnncka

KopTtexmu
3anncbIBaT
B KPYrbix
ckobkax

<] YTo TaKkoe KopTex?

KopTex copepHuT 3nemeHTbl, KOTOpble
OTAeneHbl 3anATbiMK W 3aK/0Y€eHb

B Kpyrnble ckobku. B kopTexax ynobHo
XPaHWUTb CBOMNCTBa OOBEKTOB — K NpUMepy,
UM#A, BO3PACT U POCT APaKoHa.

[> MonyyeHune anemeHTa KopTexa
Y106bl NONYUYNTL INEMEHT KOpTEXaA,
WCNONb3yi ero No3uunio (MHAEeKC).
MHHEKCbI OTCYUTBIBAKOTCA C HYNA,
TaK e Kak ONnA CNWCKOB W CTPOK.

>>> dragonB[2]
1.68

Bbibupaet anemeHT
B no3numm 2

<| Mony4yeHue nepemMeHHbIX U3 KOpPTeXa
MNpupaBHAn KopTex dragonA Tpem nepemeH-
HbIM: name, age u height («uma», «BozpacT»

v «pocT»). Python BbigenuT 13 KopTexa Tpu
NeMeHTa, NTOMECTUB KaXabli N3 HUX

B COOTBETCTBYIOLLYIO NepeMeHHYI0.

Cnuckm 3agat
B KBaflpaTHbIX CKOBKax

Co3pgagvm CNUCOK KopTexen
nog umeHem dragons

= [dragonA, dragonB]

>>> print (dragons)
15,

KopTexu B Kpyrnbix ckobkax, _/

I BRI A T le s 5 - e N IS SRR B = 213

K Python Haneuaraert Bce

COAepKMMOeE CUCKA, a He NPOCTO
MMEHa KopTexen
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CnoBapu

CnoBapu NOXoXu Ha CNNCKY, HO BMECTO MHAEKCOB MX 3f1eMeHTbl nome-
4aloT creunanbHbIMU APbIKAaMY — KlovaMu. Y KaKoro anemeHTa
CNoBapA ecTb KIOY 1 3Ha4YeHne, NpuYemM oyepeaHOCTb SNEeMEHTOB POnn
He urpaet. Coaepxnmoe CnoBapa MOXHO U3MEHATb.

Cnoeapwm 3
SaTCEBEIGT nemMeHTbl Cnoeapsa
B QUrypHbIX pasaenaior Knioy v 3HauyeHwne
[> Cozgapvum cnoBapb 3anaTbIMK

ckobKax pa3gensioT 4BOETOUMEM
B sTon nporpamme \
co3flaeTca cnoBapb 10 ‘Sa

>>> age = {‘Mary’ ; njay’: 8}
nof umeHem age. Kniou
KaXkJoro anemeHTa — ) /k
3TO UM YEeNOBeKa, Kntou ncnonb3yior 3HayeHwve anemeHTa cnoeapa
a 3HaueHue — ero BMECTO MHAeKca (BCerga ykasbiBaeTca nocne
BO3pacCT. 3nemeHTa ABOETOoHMNA)

1 R = <| Pacneuaraem
>>> print (age) Wma cnosaps cnosapb
{Ysanjay” s 8, “Mary®: 10} OuepeaHOCTb INeMeH-

TOB MOXET MEHATLCA,
\ Sanjay — Kniou K’ 10 — 3HaueHwne NOCKONbLKY NO3ULUN
3TOro 3NemeHTa anemeHTa Mary 3N1eMeHTOB B CroBape
He GUKCMPOBaHBI.
Wma cnosaps HoBbiit Knioy
[> No6aBum HOBbIN Sl S Omear] = 11
3NeMeHT age e TR [obasnaet anemenT

B cnosapb moxHo poba-  >>> print (age) B Cnosapb

BWTb 3Ha4yeHne, NOMeTunB

SO AT {Mewen': 11, “Sanjay': 8, ‘Mary”: 10}

K B cnosape noasuiocs K MpexHue 3HaYeHus

HOBOE 3Ha4vYeHWne OCTakTCA B ChOBape

[‘0 "] 12 </ U3meHeHNe 3HaYEHNA
>>> age wen = 3apaet aNemMeHTy C KNin4om
S e lioBae Shigisinte YT106bl M3MEHUTbL 3HaYeHNne

>>> print (age) 3nemMeHTa, NpUpaBHAN ero

. KN4y HOBOE 3Ha4YeHwne,
{ YOwen’ s 12, YSanjay': 8, ‘Mary®: 10} %

K 3HaueHue InemMeHTa

Ypansaet anemeHT
Owen N3MeHUNoch

¢ knodom Owen

[> YnaneHue anemMeHTa >>> del age[ ‘Owen’ ] SnemenTa
YnaneHue anemeHTa 13 cnosapa : ¢ knioyom Owen
HUKaK He BNMUAET Ha OCTanbHble >>> print (age) /_ Gonblue HeT
3M1eMeHTb, NOCKONbKY OHM MoMeYde-  (YSanjay’: 8, ‘Mary’: 10} B cnosape

Hbl KNlO4amMK, a He MHAeKCcaMK.



136  urpbi c PYTHON

{108-109 lepemeHHbie
8 Python

Cn NMCKIN B nepeMeHHblx CMOTPU TAKXE

Mo>eT noKasaTbCA, 4TO NPU XpaHeHNN CUCKOB B ne-
pemeHHbix Python BegeT ceba 4OBONbHO CTPaHHO.
Pas6epemcs, 4TO Npu 3TOM NPONCXOAUT, U BCE CTaHET
Ha CBOM MecTa.

{128-129 Cnuckm

NepemeHHble NPOCTO XpPaHAT
3HaYeHunA

[NepemeHHble MOX0XWU Ha AWNYKN ANA XpaHe-
HUA 3HaYeHNN. 3HaYeHne MOXKHO CKONMMpPOBaTb
3 OAHON NepemMeHHON B APYryt — TO eCTb 4 Kak ycTpoeHbl nepemeHHble
CO3[aTb KOMUIK 3HAYEeHUA 13 auM4dKa a Kaxpan nepemeHHas — Kak Awuyex,

1 MOMEeCTUTb ee B AuyeK b. B KOTOPOM NeXUT NUCTOK Bymarn
C 3aMNUCaHHbBIM 3HaYEHUEM.

1 3apapvm 3Ha4YeHVe nepeMeHHoN £ o 5
3apai nepeMeHHoM a 3HaueHue 2, i KonupyeT copepxumoe a & b
3aTem NpucBoi nepemeHHon b 3HayeHne >>> b = a
13 nepemeHHoN a. [pu 3TOM BO3HUKHET

s \ =7 1 =
KONWA Ynucna 2, Kotopas 1 nonaget 8 b. >>> print(‘a ra, 'b r D)

a=2Db-=2
Tenepb u B Q, ./ Meuyataet UMeHa 1 3Ha4YeHuA
nsb—uncno 2 nepemMeHHbIX

2 WN3meHnm 3HaveHne
Ecnun nameHuTb 3HayeHne, xpaHa-
ujeecs B O4HON NepemMeHHON, Ha 3HayeHne >>> princfta =" ap, b =", b)
APYroi nepemMeHHo 370 He NOBAKUAET, Tak
e Kak ecnm U3MeHUTb HagnNWCb Ha NUCTKe 100 b = 2

B AWNYKEe g, — HaANWCb Ha NUCTKe B b ’\
OCTaHeTCA NpeXHen. Tenepsb B @ uncno 100,

a B b no-npexHemy 2

>>> a = 100 & Mamenum 3Hauenue B a, Tenepb 370 100

w
I

‘= Wzmenum pgpyroe sHaueHune
3 >5> b = 22

== TMNomeHAeMm 3HauyeHwue B b Ha 22.

B nepemeHHon a no-npexHemy 100. XoTb >>>oprint(Ya =7 a, ‘b =1, b)
nepBoHayanbHoe 3HayeHue b u 6bino 00 22

CKOMWPOBAHO W3 a, Tenepb 3TN NepemeH- a=1 bim

Hble HE3aBUCMMbl — U3MEHEeHUe b HUKakK K
He BNWAEeT Ha a. b copeput 22, HO B @

no-npexHemy 100
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CNMUCKWN B NEPEMEHHDIX

A ecnn NnoMecTUTb B NePEMEHHYI0 CNNCOK?

Mpy KONMPOBaHUK 3HAYEHUA NepPeMeHHON CO3AaeTCA He3aBu-
CUMasn Konua. ITO Tak, eCNIY 3HaYeHNe — YUCIO, HO KaK HacyeT
APYrMX TUNOB AaHHbIX? ECNn B NnepeMeHHON CNNCOK,

BCe NponcxognTt HEMHOIo nHaue.

Konupyem cnucok

CoxpaHu cnncok [1, 2, 3]
B nepemeHHoi listA. Tenepb
npuceoi 3HaveHme listA
npyroi nepemeHHon — listB.
B utore obe nepemeHHble
cogepxar cnucok [1, 2, 3]

>>> listA [

>>5 dasEB

listA =

¥ listA u listB ogHo
1 TO e 3HaueHne

Namenum listA

listA
>>> print (‘listA =',
[, 25 3] - 1istR

Mpw co3gaHnm CnNvcKa MCNonb3yi
KBagpaTHble CKOBKW

e

25 3]

MeyaTaet umeHa nepemeHHbIX
W UX 3HaYeHWA
Iastd, YlisER =5,

1, 2, 3]

1istB)

MeHAeT BTOpOW INeMeHT CnKucka
(oTcueT BepeTca € HyNA)

[omeHAn 3HayeHne >>> lista[l] = 1000
B listA[1] Ha uncno 1000. Tenepb >>> print (Ylisth =%, lagsth, ‘listB =%, 1istB)
listB[1] Toxe copeprkut 1000 — = 2 =
W3MeHeHwUe Cricka NpUBeNo listA = [1, 1000, 3] 1listB = [1, 1000, 3]
K M3MEHeHWIo ero Konuu!
- Bropoit anemeHT ob6omx
3o TpeTuit CNUCKOB MNOMEHANCA
INeMeHT CNWnCKa
N3menum listB ) 2
[MomeHsa 3HaYeHne >>> 1listB[2] = 75
B listB[2] Ha uucno 75. >>5> o print (Ylista =, LisER, YlistE =f, 11sEB)
B listA[2] Tenepb ToXe 75. » ’
V3aMeHeHMe KONMM NPUBENO IistA = [1, 1000, 75] listB = [1, 1000, 75]
K U3MEHEHWIO NepBoHaYalb- \
HOro Ccnucka. TpeTtuin anemeHT 060MX CMIUCKOB
nNomMeHANcA

2\ Y70 e nponsowno?

B nepemeHHbIX XpaHATCA HE CaMU CNWCKK, @ MNLLb CCbINKK
Ha Hux. KonupoBsaHue 3HaveHus listA npuseno kK Konupo-
BaHWIO cCbinku, 1 Teneps listA u listB ccoinatoTca Ha oguH
W TOT e CrUCOK.

“e =" COBETH IKCMEPTA

YT1obbl caenaTh HE3aBUCUMYIO KOMUIO CNWCKA,
ncnonb3yn dyHkyumio copy. B listC 6yger ccoinka
Ha HOBbI CMWCOK, SNEeMEHTbl KOTOPOro
ckonupoBaHbl K3 listA. UameneHue listC

He npusegeT k udmeHeHuio listA, a usmeHeHue
listA — kK usameHeHwutio listC.

>>> listC listA.copy()
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CMOTPW TAKXKE
[lepeMeHHble 1 QYHKLNY
HepemeHHble, COBﬂBHHbIE BHYTpIII (IJYHKLWWI (HOKaﬂbele Pucoeanue  158-159)

nepemeHHble), U NepemeHHble, CO3aHHble B OCHOBHOM puryp
nporpamme (rno6anbHbie NepeMeHHbIe),

JloKanbHbie NnepemeHHbIe NoXoxu

BEAYT Ceﬁﬂ ﬂO—pBBHOMy. Ha KMHO3Be3[, CMAALWX B MallKMHe
C 3epKanbHbIMW CTEKNaMW: OHWU BHYTPK
JloKanbHble NnepemMeHHble (B GyHKLM), HO HUKTO WX He BT

JlokanbHble NepeMeHHble CyLIeCTBYIOT INLb B Npeaenax
oAHOM GYHKLMK, NO3TOMY OCHOBHOW Nporpamme v gpy-
UM GYyHKLMAM OHU HEeQOCTYMNHbI. [TonbiTKa 06paTuTbCA
K NOKaNbHOW NepeMeHHOM U3BHe NpuBedeT K owmnbKe.

/9 MepemeHHasn B yHKUMU 2 MepemeHHan BHe GyHKUUN
% Cospaii 8 hpyHKUMM funcl nokanbHyio Ecnu Tbl nonpobyewb HanevyaTaTb @ CoobuweHwne 06 ownbke:
nepemeHHyto a. Haneuartai 3HaueHune a, 113 OCHOBHOW NPOrpammbl, 3TO 3aKOHYNTCA OCHOBHaA Nporpamma
8bi3BaB funcl 13 oCcHOBHOWM NporpamMmMbl.  OWKWBKOIA: @ CyllecTByeT Tonbko ana funcl. He 3HaerT, UTo Takoe d
>>> def funcl () : >>> print (a)
a = 10 Traceback (most recent call last):
print (a) File “<pyshell#6>"”, line 1, in <module>
> s e bhg L L) print(a)

Boizoe funcl
10 IR i NameError: name ‘a’ is not defined

3HayeHuna a

MmobanbHble nepemeHHbie
" MobanbHbie
MNepemeHHas, co3aHHasA B OCHOBHOM NpOrpam- ﬁ"l _ o  nepemeHHbie
e T i e

Me, Ha3biBaeTcA rmobanbHon. DyHKUWUM MOTYT NOXOKM Ha nloaei,
UaYLWMx No ynuue, —

y3HaTb ee 3HaueHne, HO He U3MEHUTb ero. K SRy Beb e
MNepemenHan BHe GyHKLUN ‘=~ O6wasn rno6anbHas nepemeHHas
Co3pali B OCHOBHOW Nporpamme rnobanbHyio ' Kpome Toro, Mbl MOXeMm HaneuaTtaTb b

nepemerHyto b. Hoas ¢pyHkuma func2 moxker NPAMO U3 OCHOBHOW Nporpammel. b BugHa

npoyecTb 3HayeHue b u HaneyaTaTb ero. OTOBCIOAY, NOTOMY YTO CO3[aHa He B yHKUWK,

func2 sngur

>>> b = 1000 >>> print (b)

3HauyeHue b,
>>> def func2(): NOCKONbKY b — 1000
rnobansbHan
print (b)r nepemeHHas K
K rnobantHoi nepemeHHon b
2> dFane () MOXHO o6paTuTbea us nboro
Mpu sbi3ose func2 MecTa OCHOBHOW NpOrpammbl

100 ou nevataercs 3HadyeHume b
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MEPEMEHHbBIE U OYHKLUWNN

MepemeHHble Kak napameTpbl GYHKLMUIA

Ecnu nepemeHHan NCNonb3yeTca Kak BXOAHOW napameTp GyHKUUN, ee 3HaueHne Konupy-
€TCA B HOBYIO JIOKaNbHY0 NepemMeHHyo. I3meHeHne 3HayeHnA 3ToM HOBOW NepemMeHHON
BHYTPY GYHKLMMN He BAUAET Ha 3HAYEeHMe NepBOHaYanbHON NepemMeHHON.

WA3meHeHne 3HaYeHNA NnepeMeHHOoN

func3 ncnonb3yeT BXOAHON NapameTp y Kak
NoKanbHyto nepemerHyto. OHa nevaTaeT 3Ha4YeHue y,
3aTem MeHsAeT ero Ha bread v neyaTtaeTt HoBoOe 3HavYeHue,

>>> def func3(y) :‘.,\__—By_%aqewe,
print (y) nepefa{Hoe npu
Bbizoge func3
y = ‘bread’

print (y)w___ Teneppsy—
>>> z = ‘butter’ cTpoka bread

‘\_/ Co3pgaHue rnobancHom

S>> funcdi(z) nepemeHHoM z

butter K__ Tenepb BxOfHOI NapameTp y

COOEepPXUT 3Ha4yeHne Z, nepe-
bread !
AaHHOE B MOMEHT Bbi30Ba func3

s [lMeuaTb nepemeHHON
"= Ecnu pacneuataTb 3HaueHue z nocne Bbi3oBa func3, BugHo,

4TO OHO He N3MeHunoch. Beizos func3 konupyeT 3HaueHne z
(butter) 8 NoKanbHYK NEPEMEHHYIO ¥, HO Ha Camy Z 3TO He BNWAET.

=22 prlnt (2) #-.._.__. lMeuaTb 3HaYeHUA

butter rnobanbHON nepemeHHown z
nocne Bbi3osa func3

\ NokanbHaa ana func3 nepemeHHas y

XPaHWUT KOMUIO 3HaueHKA z. XOTb 3HaUeHune y
W M3MeHUNoCk Ha bread («xneb»), ato

He 3aTparveaeT rnobanbHyio NEPeMeHHYI0 Z,
3HaYeHue KOTOpOoN No-npexHemy butter
(«macno»)

MackunpoBaHue rnob6anbHON NepemMeHHON

MobanbHyto NepeMeHHYI0 Heb3A N3MEHUTb 13 GyHKLMK. Ecnn dyHKumA
NOMbITaeTCA 3TO cAenaTtb, OyaeT co3faHa NoKanbHas NepemMeHHasn C TakKnum xe
MMEeHeM, KOTopasi CKpbIBaeT (MackmnpyeT) rnobasnbHyio nepemeHHyio.

“ax" COBETH IKCMEPTA

N3meHeHne
rno6anbHoii S3mfa = 12g4sksTpetie
YanbHOE
nepeMeHHoOn :  3HayeHue
e 5 . >>> def funcd (): 6 . EcTb ABa pa3sHbix cnocoba
MmobanbHON NepemMeHHon ¢ _ 555 rnobansHomn BbI3bIBATH BYHKLMM
NPUCBOEHO 3HaYeHne b= NepeMets yHKUMR. .
12345. func4 paetc print (c) S %
3HayeHue 555 n neyaTaeTt MevaTaer fun(t'nn(a)
ero. Moxoxe, rnobanbHyio >>> func4 () 3HaueHue ¢
dnemeHTbl JaHHbIX B Python Ha3sbiBatoT
nepemMeHHy1o ¢ yaanocb 555 13 byHKLUM -
func4 obbekTamu. Hekotopble GyHKUMK

W3IMEHWTDb.

MeuaTb nepemeHHOM
Ecnu Hanevartatb ¢
3 OCHOBHOW MPOTrpammsl,
CTaHeT ACHO, YTO ee 3Hauve-
Hue He nomeHanock. funcd
neyaraeT 3HaYeHWe HOBOW
NoKanbHOW NepemMeHHOoN,

KOTOpPAdA TOXE Ha3blBaeTCA C.

>>> print (a)
12345

K 3HaueHue rnobansHoOM

nepemeHHon ¢
He NoMEeHANoChb

BbI3bIBAIOT, Nepefasan um obbeKT (a).

a.function()

Opyrue ¢pyHKL MW Bbi3biBalOT, AoDaBnAas
X UMA K MeHn obbekTa (a) yepes
TOUKY.




140

UIrPbl C PYTHON

YepTeXXHbI aBTOMAT

Mopa 3aHATbCA 6onee CNOXHbIM NPOEKTOM. ITa Nporpamma
npeo6pasyeT CTPOKY C NPOCTbIMU MHCTPYKUUAMMN B KOMaHAbI

CMOTPU TAKXE

{122-123 Uwknbl
8 Python

Bbubnuotekn 152-153)

ANA Yyepenawkuy, 4yTobbl YepTUTb GUrypbl Ha 3KpaHe. HaBbiKuy,
HY>KHble AnA pa3paboTkm 3Ton NporpaMmmbl, He06xoaUMbI

Kaxgomy nporpaMmmumcTy.

Bbibepem ¢urypy ansa nposepku

Mpw pazpaboTke NporpaMmbl ANA PUCOBaHUA
nobbIx Guryp nonesHo BbIbpaTh KaKyo-To
ofHy durypy ana nposepku. Micnonb3ym 3ToT
KOHTYP AOMMKa, YTOObI TECTUPOBATL NPOrpam-
My Ha pa3HbiX 3Tanax ee HanucaHus. B utore
AOMUVK MOXHO OyleT HapncoBaTb ropasao
npouie — C NOMOLWbI CTPOKW C KPaTKMMW
komaHgamu (Bpoge F100).

[> Yepenawka pucyer
AOMMK

Crpenka yka3sbiBaeT Ha Tou-
Ky, rje oCTaHOBUNachb
yepenaluka. Hauas c nesoro

HWXHEero yrna, oHa agsura- Yepenawka

nacb no 4acoBOW CTpesikKe, [—

puUCys OMUK. (

Tow wacr - hnciont
nporpaMMbl /\ KonTponnep

ABTOMAT ANA PUCOBaHUA —
[OBONbHO 60nbluan Npo-
rpamma. [ina ynobcrtea ee
MOXHO pa3butb Ha Tpu
4acTK, Kaxxkaasa n3 KOTopbIX
BbIMOMHAET CBOIO 3ajauy.

Yepenawkn

yepenaLuku.

3Ta GyHKUMA NPUHMMAET
OT NONb30BaTENA KOMAHAY,
COCTOALLYIO U3 NAaTUHCKOM
ByKBbI M uncna, v Npeob-
pasyeT ee B KOMaHgy AnA

from turtle import *

reset () L 3arpy»aet KomaHgbl Ana
left (90) paboTbl ¢ Yepenawkon
forward (100) OBHynseT No3nuUMI0

r yepenatuku 1 BKNiouyaet
right (45) nepo
forward (70)
right (90) [lBuraeT yepenatky
forward (70) enepepn Ha 70 warose
right (45)

MNosopauneaet
forward(100) yepenaKy Bnpaso
right (90) Ha 90 rpagycoB
forward (100)

A\ Mporpamma gnsA pucoBaHWA AOMMKa

3T KOMaHabl FOBOPAT Yepenalwke, Kak puCcoBaTb
OOMMK. BbIXxoguT, 4To ANA Takown I'lpOCTOﬁ nporpammeobl
HYHHO AOBONbHO MHOTO CTPOK KOoAa.

- Function 2

A\ UnTepdeinc
nonb3oBarens

2 O6paboTumk CTPOKW
MNporpamma npuHUMaeT
OT NoNb30BaTeNA CTPOKY
C KOMaHgamu. 3T1a
$yHKUMA pazbusaeT
CTPOKY Ha OTAenbHble
KOMaHApl, yTobbi nepe-
AaTb UX KOHTpONepy.

O6paboTumKy CTPOKM
HY?KHbl BXOAHbIE AiaHHble.
WHTepdeiic nonb3oBatens
No3BONAET BBECTW CTPOKY
C KNnaBWaTypbl 1 Nnepeaarb
ee 0bpaboTumky.
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Pucyem 6nok-cxemy

YT10obbl NCaTb XOPOLUWIA KOA U AienaTb MeHblLue OWnboK, Npo-
rPamMMMCTbI YacTO NPOEKTUPYIOT KoA Ha Bymare. OguH 13 cnoco-
608 3T0 fenaTb — pPUCoBaHME BNOK-CXeMb, AUarpaMmmb LLIAroB
1 peleHnii, KOTOPbIM AOMKHA CneaoBaTh Nporpamma.

=9

Bxogbl — do u val

Ha 31oi1 6niok-cxeme nokasaHo, Kak
[JonxHa pabotatb GyHKUMA KOHTponnepa
uepenatku. QyHKUMA NpUHUMAET BykBy
(napameTtp do) v uncno (napameTp val)

1 NpeBpaLIaeT NxX B KOMaHgy ana
yepenatkwn. Hanpumep, F u 100 HyxHO
npeBpaTuTb B kKomanay forward(100). Ecnn
BCTpeyeHa He3Hakomas byksa, yHKLMA
BblaeT coobuleHne ob owwnbke.

Kaxpon koMaHfe COOTBETCTBYIOT ABE _j

nepemeHHsle: do (cTpoka) rosoput

yepenatuke, YTO HY>KHO cfienartb, a val
(uenoe yncno) roBOpUT, Kak 3To cenaTb —

B do He byksa R. HET‘
Moxer,

HanpumMep, Ha CKOMbKO LWAaroe ABUraTbCca
310 U?

DyHKLUA JOMKHA PewmTb,
HaxopuTca nv B do
nogxopnAwan dbykea

Ecnu 8 do He bykea F, nposepute
oCTanbHble 3HakoMble GyHKLUNKN ByKBbI

1A

KoHTponnep yepenaluxu Ucnosb-
3yeT 3T BykBbl AnA 0603HaYe-
HWA KOMaH[ YepenaLuku.

HET

N = HOBbI PUCYHOK (04MCTKa OKHa)
Hen3BecTHaA KoMaHga

U/D = BKNIOUNTL/BBIKNIOYNTL NEPO

F = Bnepep

B = Hazapg

R = nosopot Hanpaeo

L = noBopoT Haneeo BbixoA 13 GyHKUMKN

A
- forward(val)

[IA
- right(val)

- penup()
W /—‘

—

Bnok-cxembl COCTOAT M3 NPAMOYTONb-
HNKOB 1 pomb0oB. B npaMoyronbHu-
Kax 3anucbiBaloT AeNCTBIA, BbINOS-
HAEMble NporpaMmmoi, a pombbl —
3TO TOYKW BETB/IEHWUA MPOrpammbl
(MOMEHTBI NPUHATUA PELLeHNIA).

PeweHne

DevictBue

Ecnu do = F, geuratb
yepenawky Bnepeg

SN

Ecnndo =R,
NoBEpPHYTb
yepenatuky
Bnpaso

do=U,
KOMaHaa
Ecnu B do penup()
He3Hakoman BblK/IlOYaeT
dyHKUMM ByKBa, nepo
coobwunTs
06 owwnbke

Mocne ycnewHoro Mocne ycnewHoro
BbINOMAHEHWA KOMaHAbl  BbINOMHEHWA KOMaHAbI
nporpamMma nepexoguT nporpamma nepexogut
K KOHLY QyHKLMM K KOHLY OYHKLMMW

&
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KoHTponnep yepenawuku

MepBas yacTb Nporpammbl — GYHKLMSA, yNPABAAIOLWANA YepenaLikon,
KOTOpas BbINOMIHAET MO OAHOWN KOMaHfe 3a pa3, Npeobpa3sys napame-
Tpbl do 1 val B UHCTPYKUWKM, NOHATHbIE Yepenaluke. bnok-cxema 1o

GyHKUMM n306pakeHa Ha NpeabiayLLei cTpaHuLe. SEFRYBI NOMARA

ynpaeneHwa Yepenawxkom

ITO KOf KOHTpONNepa Yepenatuku.

2 -~ O npeo6pasyeT BxoaHble from turtle import * S:Kp:f:::zgdo uval
OGS T R AT D B SHIH def turtle controller(do, val) : papamerps dyHKuMM
nepemewyenns, a val — B yrnbi =
W PacCTOAHUA. do = do.upper ()

if do == YE': ‘\_/l'lpeoﬁpasyerﬁynsu

B CTRPOKe do B 3arnasHbie
forward(val)

elif do == '‘B’:
R ——— YKkasbiBaeT, uTo 3HaueHue F
I backward (val) napametpa do cooTseTcTBYET
1 ol o e i e komaHge forward («enepeg»)
i 8
: right (val )\_ Ceepsaet 3Hauenve do
. alif do == M'- C U3BECTHbIMW ByKBamMu — Tak xe,
" Kak Ha bnok-cxeme
I left (val)
YKa3blBaert, utobbl
1 ; : A Mt Yka3blgaet, ytobbt
I HEPEHatina Hasata elif do g yepenauika nepecrana
i pucoearb penup () pucosatb
il
| alif do i==""*Dl: 06
" HYNIAET No3uLuio
: endown () Yyepenawky, nepemeiyas
I /'\ P €e B CepeguHy 3KpaHa
; g elif do == ‘N’:
@ 370 coobueHune nevaraeTca,
reset () ecnv 3HaueHue do

He COOTBETCTBYET U3BECTHbIM
: else: KOMaHgam
HauanbHan ‘- L !

print (‘Unrecognized command’)

nosnuma - -
yepenawkmn

371w 3HaueHwa do m val
YKa3blBaloT yepenaiike

BbizoB ¢pyHKUMK
Gy caenatb 100 waroe

no UMeHu

Bnepeg

", BOT HecKonbKo NPUMEPOB NCNOoNb-

3.:" 30BaHNA KOHTpoONNepa yepenawkn. >~ turtle controller ('F’, 100) fiosopaunsser

«*  [pw Kaxpom Bbi30Be OH Npeobpa- >>> turtle controller (‘R’, 90) r uepenaLuky
3yeT napameTpbl do 1 val B NoHAT- a Ha 90 rpagycos

Hble yepenalKe KOMaHbl. >>> turtle controller(‘F’, 50) Bnpaeo
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Muwem nceBpgokop

MceBaokog — 3TO elle 0ANH CNocob NPoeKTUPOBaHUA
nporpamm. «[lceBao» 03HauyaeT, YTo 3TOT KOJ HeNb3A
3anycTUTb: 3TO NPUBAN3UTENBHBIE UHCTPYKLUM, MOXOXMNE
Ha HacTOALWWMI KOf, KOTopble yaoOHbI ANa 3anucun naen.

i

PazpenexHan
CcTpoKa

e

5

Mopa cnpoekTrpoBaTh 06paboTUnK CTPOKK. Ta GyHKLUA
NPUHUMAET CTPOKY C HECKONbKUMM 3HaueHuamu do u val

1 pasfenseT ee Ha napbl, cOCToAwMe U3 ByKBbl U uncna. 3atem
OHa M0 O[JHOW NepeAaaeT 3T Napbl KOHTPONNEPY YepenallKu.

Crpoka
k-/— € KOMaHgamm
pUCcoBaHWA

F100-R90-F50-R45

N\ N\

370 06paboTUMK CTPOKHK, 3aNUCaHHbBIA B NCeBAOKO-
ae. NceBAoOKOA NOMOraeT ONMCaTh MAEIK W CTPYKTY-
py kofa 6e3 HeobxoaAMMOCTW AyMaTb O AeTanax.

NPOBEPUTH, YTO ITO HE NyCTas CTPOKa

— @CTW NYCTaA, NepeiiTi K CnefyloLiemy SNeMEHTY CnucKa

TN KOMaHAbl — 3T0 nepBas bykBa
eCN eCTb elje CUMBONbI
— npeo6pa3oBaTh UX B YUCNO

Bbi3BaTh turtle controller(tun Komauasl, yucno)

MpOrpaMmHBbIiA KOA YNTAIOT HE TONbKO
KOMMbioTepbl, HO 1 ntoaw. Mo3Ttomy

BaXkKHO, YTOObLI TBOM NPOrpammbl Gbinu
MaKCUManbHO Nerki AnA NoHVMaHus.

WUcnonb3yn pyHkyum, 4utobbl pazbuts
nporpammy Ha Yactu. Kaxpgasa ¢pyHKuma
[OMKHa BbINMONHATb TONbKO OAHY 3aAaqy.

JaBai nepeMmeHHbIM rosopslme
vMeHa: UMA age_in_years
(«Bo3pacT_B_rofax») bonee NOHATHO,
yem aiy.

Muwn KommeHTapum (MCNonb3ya
CUMBON «#») C 0B BACHEHUAMM, YTO
nponcxoauT B nporpamme. OTKOM-
MEHTHpOBaHHbIﬁ KOO 4YnTaTb nerye.

He ncnonb3yi cuMmBoOnbI, KOTOPbIE
MOHO CMyTaTb € Apyrumu: 3arnaeHas O
Noxoa Ha HoMb, a CTPoYHadA L Hanomu-
HaeT 3arnasHylo i UK eauHULLY.

DQyHKUMA NPUHUMAET OT NOMb30-
BaTenA CTPOKY C KOMaHAamMu
(Hanpumep, F100-R90)

PaspensaeT CTpPoOKy
Ha CNUCoK
OTAENbHbIX KOMaHg

. MponyckaeT nycTyto

KOMaHay

BepeT nepeyio 6yksy

< Kak napametp do

bepeT ocTanbHble 3HaKKU

/ Kak napameTp val

MepenaeT komaHay
K KOHTpOnnepy Yepenawiku

©
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Muwem 06paboTumnK CTpoKU .

MceBpokoa C NpeabiayLien CTpaHNLbl OnucbiBaeT GyHKLMIO
string_artist, koTopas pa3buBaeT CTPOKY Ha OTAeNbHble KOMaHAbI

ANA KOHTponnepa yepenallku. Tenepb HY»KHO cAenaTtb U3 NceBAokoaa
Koa Ha Python, n Tyt Ham npurogutca ¢yHkuma split().

OyHkuma split() pazbueaeT cTpoKy Ha CNUCOK
NOACTPOK, MCNONb3YA OAWH U3 CUMBONOB Kak Crpoka KomaHa ana
pasgenutenb (B Halen NporpaMmme 3TO 3HaK «-»). PUCOBaHUA AOMMKa

>>> program = ‘N-L90-F100-R45-F70-R90-F70-R45-F100-R90-F100°’
>>> emd list = program.split(‘-’')

OyHkuma split() paspenser ctpoky
>>> cmd_1 st /— Ha CMWCOK C OTAENbLHBIMWN KOMaHaamu

[2NZ, T80T “FI007%, ‘R4S, YEFOL, YR90%, “EFFOL, RASE SAE100L. YR, CARE 007 ]

:} Tenepb nepenuwu NceBAoKod B KomaHaax Python. YKAZBIBAET, UTO HYXKHO PASHENUTS

WUcnonb3yin dyHkumto split() ana paspenexHuna ctpokn

CTPOKY NO Kax oMy CUMBONY «-»
Ha OTAeNbHbIe KOMaHAbI. )
Linkn no cnucky CTPoK: KaxabiiA
INeMeHT — 3TO KOMaHfga anAa
def string artist (program) : yepenawku

cmd list = program.split (Y-')

for command in cmd list: Ecnu anuHa pasHa Hynio (KomaHaa nycTas),
NponNycTUTL €8 U NEPETH K Creayiolien
cmd len = len (command)
yanaer gy [ 1 f cmd len == O0: i
s ) bepet nepebiit cMmeon (OTCYET CUMBONOB
P continue Befetca ¢ 0) B Ka4ecTse TUNA KOMaHgb!
C KOMaHAOoW
cmd type = command[0] ‘\_/
== bepet ocTaBwmeca CMMBONbI
num = 0 /._ MposepserT, ecTb nu KOMaHfbl, OTpe3as oT Hee
: B KOMaHfe ewe CMMBO/Ib nepsbiil CUMBON
MNpeocbpasyer <
CTPOKY B YMCNIO num_string = command[1:] MeuaTtaeT KOMaHAy Ha 3KpaHe,
num = int (num string) ytobbl NONb30BaTENDL BUAEN,

— 4YTO NpoucxognT
print (command, ‘:’, cmd_type, num) (_/

turtle controller(cmd type, num) N - MNepepaet KomaHay
yepenauike
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Ecnv nepeaatb CTPOKY € KOMaHgamu o6paboTumky
CTPOKM, OH HaneuaTaeT rnonyuyeHHble OTAeNbHbIe
KOMaHfibl B OKHE KOHCONMU.

i

>>> string artist ('N-L90-F100-R45-F70-R80-F70-R45-F1L00-R90-F100")

N : N O x_ Ounmuaer okHo u nepemetuaer

L90 : L 90 yepenawiky B ero cepeauHy
F100 : F 100 B komanpge «F100» F — 310 TKN
R45 : R 45 KoMaHgel, a 100 — 3710 ee napameTp
by \ MNoBopauuBaet uepenaiky
R90 : R 90 Ha 45 rpajlycoB nepeg pucoBaHuem
KpbilWn
F70. = B 70
3 \__ Pucyet npaeyio cTopoHy
R4S : R 45 KpBILIN
F100 : F 100
R90 : R 90
\ MoBopauuBaeT Yepenawky Hanpaso
F100 : F 100

Ha 90 rpagycoB nepepg pucoBaHuem
HVXXHEW Y4acTh OMWUKA

Korpa kaaaa komaHga

B CTPOKe, NepefaHHoun
obpaboTtunky cTpokm,
nony4yeHa, pacrnosHaxa

1 BbINOMHEHA, B rpaduve-
CKOM OKHe NoABUTCA
n3obpaxeHne JOMNKaA.

3

p)L90

( 4= F100 == ﬁ)
Mporpamma pucyet R90

AOMMUK C NOMOL B
Yepenawku

Komanpabl pazgeneHsl _j

CUMBONAMW -2

“a =" 3ANOMHU

| BcnomHum KomaHabi, koTopble |

| noHumaeT 3Ta nporpamma. Hekoto-

| pble U3 HUX COCTOAT 13 OfiHOW BYKBbI, |

| @ HEKOTOpble CopepKaT YMcno

| C KOIMYECTBOM LaroB Unm rpagycos

! nosopora. [pn Kaxaom BbizoBe
obpaboTumk cTpokn byaeT gobae-
NATb YaCTb PUCYHKA — A0 OYUCTKN
OKHa KomaHgon N.

|

[

N = HOBbI PUCYHOK

D/U = BKNOYUTL/BbIKNIOUUTE NEpo
F = Bnepeg

B = Hazap

R = noBopoT Hanpaso

‘ L= NoOBOPOT HANEBO
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N HakoHel, no6aBuM nHTepdeinc nonb3oBaTtens >

YTobbl Nporpamma YepTexKHOro aBTomMara 6bina yaobHee, et Hy>keH uHTepdeinc
nosb3oBaTens, NO3BONAOWMNIA BBOAUTL CTPOKN KOMaHJ C KNaBUaTypbl.

JTOT KOA Co3faeT BCMNbiBakllee OKHO, B KOTOPOM TpoiiHble KaBbl4kK () yKasblBatoT, UTO BCe
10 - nonv3osatens moxet BBOANTL KOMaHAYI. LIk NOCREAYIOWNUE CMMBOBL BINOFE A0 CIEAYIOIIAX

- LA T ==
while True no3eonsaer AenaTtb 3TO MHOTOKPATHO. i e KaBbN..eK (GAE NEDEHRCH ETR0R)
3TO 4acTW OQHOW CTPOKHK

instructions = ‘‘‘Enter a program for the turtle:
eg F100-R45-U-F100-L45-D-F100-R90-B50

N = New drawing

U/D = Pen Up/Down <\
HanomwuHaeT nonb3oBaTtento
F100 = Forward lOO KOMaHObl, KOTOPbIE MOMXHO

B50 = Backwards 50 DEECTH
R90 = Right turn 90 deg KoHew cTpoku
L45 = Left turn 45 deg’'’’ S~
screen = getscreen ()&  \ Monyuaer gaHHble, [OBOPUT, YTO HYXHO :
hil : Heobxoaumbie ANA Co3AaHunA 0T06pa3nTh B OKHe "
while True: BCMNBIBAIOWEro OKHA :
t program = screen.textinput (‘Drawing Machine’, instructions) 1
: 1
print (t program) i
if t program == None or t program.upper() == ‘END’; OcraHasnusaer |
== - nporpammy, ecnu |
break BBEAEHO CNOBO i
‘ ; MNepepaeT BBEAEHHYIO CTPOKY END unv Haxata |
string artist (t_program) <—/ 06paboTumKy cTpok kHomnka Cancel 1
1
“, B r \ -
SROMORHES ROFO™ Drawing Machine 2]
11 = poe nosasurca
NoBEepX r admuecrco- Enter a program for the turtle:
P P eg F100-R45-U-F100-L45-D-F100-R90-B50
FO OKHa C yepena- S —
KOM, nonb3osaresb U/D = Pen Up/Down
CMOKeT BBECTU F100 = Forward 100
CTPOKY C KOMaHgamu. BS0.=Backwards 50
H30 = Right tum 90 deg /\ YnpaBneHue yepenawkom
L45 = Left turn 45 deg .
( ) C NomMoLybIo 3TOW NPOrpammbl
NpaBnaTb YepenawKon NpoLue,
Beeaw cTpoky 3aech T mp P p
U KnukHK OK, 4To6bI [ OK J ( Gancel J K TOMY e NPOrpamMmy He Hy»HO
HauaTb pUcoBaTh nepe3sanyckartb, 4Tobbl HAPUCOBaTb

HOBYIO KapTUHKY.
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MporpaMma YepTexHOro aBToMara roAuTCA He TONbKO ANA pUCoBa-

12.:::- HUA KOHTYpoB. OTKNIOYEeHKe Nepa nepef nepemelleHnem yepe-
nawky JaeT BO3MOKHOCTb PMCOBaTh BHYTPY KOHTYypa. Monpobyii
3anycTUTb NPOrpammMy 1 BBECTU 3TY CTPOKY.

N-L90-F100-R45-F70-R90-F70-R45-F100-RO90-F100-
B10-U-R90-F10-D-F30-R90-F30-R90-F30-R90-F30

& OTknioyaet nepo Bkniouaet nepo, 4tobbl
yepenawku, 4Tobbl HapWUCOBaTb OKOLWKO /
OHO He 0CTaBnNAno Tenepb &8 fomuke
3a coboii cnep €CTb OKOLIKO

Monpobyem Koe-uto gpyroe

Tenepb, 3HasA, Kak 406aBAATL AETaNu BHYTPU KOHTYPA,
MOXHO pa3BrieybCa Kak cnepyeTt. BBean 3Ty CTpokKy, 4To6bl A A
HapuCcoBaTb rosioBYy COBbI.

N-F100-L90-F200-L90-F50-R60-F30-L120-F30-R60-F40-
R60-F30-L120-F30-R60-F50-L90-F200-L90-F100-L90~-U~-
FLE0-LOY0-F20-D-F30-L90-FE30-1L90-F30-L90-F30-R90-U- v
F40-D-F30-R90-F30-R90-F30-R90-F30-L180-U-F60-R90-

D-F40-L120-F40-L120-F40

Mepo 3gecb BbiKNOYaeTCA CTpenka nokasbiBaer, /
TpWKAbl — uTOBbI HAPKUCOBaTL rae Yepenawka 3akoHYuT
HOC W Ba rna3a PUCOBATD: B MOCNEHION

ouepenb OHa HapUCYeT KNioB

“u w" 3ANOMHY

YT1o6bl 3aNporpamMmMrpoBaTh YePTEXKHbIA aBTO- Hanucatb pyHkuumio turtle_controller, kotopas
MaT, Tebe NPULWNOCh BbINONHUTL HECKONbKO no 3agaHHbIM GyKBE 1 UNCNY ONpefenseT, KaKyio
| bonee NMPOCTbIX 3afay: KOmMaHay pUCOBaHWA BbINONHUTD;
MCcnonb3oBaTh 6NOK-cxemy 4717 NPOEKTUPOBaHUA HanucaTb GyHKLMIo string_artist, koTopas
- dyHKUMK, 0603HaYMB AENCTBUA U TOUKKN BETBAEHUA CO30aeT PUCYHOK Ha OCHOBE CTPOKMW C MHCTPYK-
| nporpammbi; umAMY;
HanucaTtb NceBAOKOA ANA NPOEKTUPOBaHMA co3patb MHTepdenc, No3BONALWNI BBOAUTL

| dyHKUMW, Nepep Tem Kak nucaTb Kog Ha Python; KOMaHfbl PUCOBaHWA C KNaBUaTypbl.
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OLUVI6KVI VI OTnaﬂKa CMOTPU TAKXE

{94-95

NpeanbHbIX NPOrpaMMNUCTOB He 6biBaeT, U B 60/IbLUMHCTBE K1zl el

nporpamm usHauyanbHO NMEITCA ownbKn. BoiaBneHne aTnx
oWwnOOK Ha3bIiBaeTCA OTNaAKON.

Buabi owinb0okK

B nporpammax 6biBaeT TP OCHOBHbIX TUMa OWNOOK: OWINOKM CUH-
Takcmca, owmnbKn BbINONHEHUA U nornyeckne ownbkn. Hekotopsbie o

{
13 HUX Nerko 06Hapy>KV|Tb, C ApyruMmu npupeTca cnoXHee, HO eCTb
Ccnocobbl HaUTM 1 UCNPaBUTbL BCe.
BoizoBeT owunbky,
Kniouegoe cnoeo NOCKONbKY age He MoXeT bbITb

Err 4. din range (5.

Python — for, a He fir Ha HOMb JenuTb OAHOBPEMEHHO
\/ \( Henb3sA meHble 5 n bonblue 8

print (i) print (10-/ a) print (‘Free ticket!’)
A Jlerko HanTh £\ Cno)xHee HANTN A TpyaHo HaWnTH
CuHTaKcuyeckmne owmnbkn — 370 OwwnbKK BbINONHEHWA NPOABNSA- Nornuyeckune ownbKM — 370 OWKBKK
ownbKKM B HANWCAHWUW TEKCTa NPOrpam-  K0TCA BO BpemsA paboTsl B TOM, Kak npoaymaH koa. Hanpumep, 3to
Mbl, TAKME KaK OneYyaTkn B KNK4YeBbiX nporpammbsl — Hanpumep, npu MCNONb30BadHWE «<» BMECTO «>» UNKn
cnoBax, oTcyTCTByowmne CK06KM, NONbITKE CNOXWTE YNCNO onepauvA BblYNTAaHWA Tam, rge AONMHO
HEBEPHbIe OTCTYNbI. W CTPORY N AeNeHN Ha HOMb. 6bITb CoXeHue.

Haxognm n ncnpaensem owmno6Ky

CuHTakcmnyeckme olwnbkm HanTn nerko, Tak Kak IDLE noacseumBaeT nx
KpacHbIM Npu 3anycke nporpammsl. C owmbKammn BbINONHEHUA 1 nornye-
CKUMU OWINOKamMu BCE HEMHOTO CJTIOXKHee.

MopgonbiTHan
nporpamma top num = 5 < Haunbonblee 3HaveHue
= B nocnefoBaTeneHOCTAN
Jtanporpamma fjlonxHa total = 0 cKNnagblBaemblx uncen

neyartaTb CyMMy BCeX
yucen ot 1 fo yncna,
KOTOpOEe XpaHWUTCA total = total + n paboTbl nporpamMmbl
B nepemeHHou top_num,

for n in range (top num) :
print (*Sum of numbers 1 to’, top num, ‘is’

2 Pesynbrar ]
CymmmnpoBaHue Yncen AOMKHO Aathb Sum of numbers 1 to 5 is 10

(1+2+3+4+5)=15, Ho Nporpamma ‘/
nevataeT yncno 10. Pazbepemca nouemy. TyT gonkHo 6biTe 15, a He 10

Yro ganswe? 176-177)

if age < 5and age > 8:

Meyaraer Ha 3KkpaHe pesynbrar



Ho6aeum print
. n input()
Mporpamma He coobuyaer,
4YTO OHa AenaeT Ha Kax-
[OM Lare BbIYUCNEeHWA.

5

0

top num

total

for n in range (top_num) :

OWWUBKN U OTNALAKA

MeyvaraeT 3HaueHue nepemeH HOW

Ecnu pobaeutb Komanay total = total + n UMKNa U CYMMbI B TEKYLYMIA MOMEHT
print(), cTaHeT ACHO, YTO ;

npovicxoauT. KomaHaa print (*‘DEBUG: n=’, n, ‘total=", total)

input() oxupaer HaxaTua input ()

Enter nepeg cnegyowmm : :

NOBTOPOM LMKNa. print (‘*Sum of numbers 1 to’, top num, ‘is’, total)

Z 4 Mpo6nema

: B umkne cknagbiBatoTca ymucna ot 0
[o 4, aHe ot 1p05. [pryrHa B TOM, 4TO
umkn for Beget otcuet c 0 (ecnn He yKa3za-
HO A pyroe 4nucno) u octaHaeBnuBaeTca 3a 1
0O nocnefHero Yyncna B AnanasoHe.

DEBUG:
DEBUG:
DEBUG:
DEBUG:
DEBUG:
Sum of

Wcnpaesnaem
cTpoKy cowmbkoit  -OP_num = 5
[wana3oH uncen total = 0
fonxeH 6oiTb OT 1 2
o top_num + 1, uto6bl for n in range(1,
B UMKNe CKnafblBannco total = total
yucna ot 1 go top_num (5). -
print ( ‘"DEBUG:
input ()

BT
’ﬂ-,

MpaBunbHbIN pe3ynbTat

KomaHpa print nogreepxaaert, uto
Tenepb NporpaMmma cknagbiBaeT yucna
oT 1 4O 5 U BblMUCNAET BEPHbIW pe3ynbTar.
Owwnbka ncnpasneHa!

print (*Sum of numbers 1 to’

DEBUG:
DEBUG:
DEBUG:
DEBUG:
DEBUG:

Sum of

n= 0 total= 0
n= 1 total= 1

B peicTeuTEnbHOCTH
n= 2 total= 3 3T0 Cymma umcen ot 0

4, 1

n= 3 total= 6 po4,aHeor 1805
n= 4 total= 10
numbers 1 to 5 is 10

HoBbiin guanasoH gna cymmsl —
ot 1 go top_num (Ha 1 MeHbLue,

L/—\ yem top_num + 1)

top num + 1):
5 T

n=', n, Ytotal=", toktal)

top num, “is’, total)

n= 1 total= 1
n= 2 total= 3 Korga n = 3, cymma
n= 3 total= 6 paRR Y ¥ 2

n= 4 total= 10

* o Terlepb MOABUTCA
n= 5 total= 15 / BEPHbI1 pesynbTar
numbers 1 to 5 is 15
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An rOpVITMbI CMOTPU TAKXE

{16-17 [yman

i KaK KOMNblOTEPR
AnropuTm — 3T0 HabOP MHCTPYKLMIA MO BbINOMIHEHNIO 3ajauM.

HekoTopble anroputmbl 3pPpeKkTuBHEN Apyrux n TpedbyoT MeHb-
Lie BpeMeHU unm pecypcos. [1na npocTbiX 3agay Bpofe copTu-
POBKM YnCen TOXEe MOXHO UCMNOoJiIb30BaTb pa3Hble airopUTMbI.

bubnwortekn 152-153)

CopTnpoBKa BCTaBKamMmu
MpeacTasb, YTO B WKONe Tebe Hafo OTCOPTUPOBATbL JINCTKN

C BbICTAB/IEHHbIMUN OLEHKaMI OT MEHbLUMX OLEHOK K 60nbLUMM. ;

CopTupoBKa BCTaBKaMu BblenaeT BBEPXY CTONKU MeCTo noj h_'

OTCOPTUPOBaAHHbIE AlaHHbIE U B HY>KHOM MNopAAaKe BCTaBNAET Tyaa

Ka)kablh HEOTCOPTMPOBAHHbIN NIUCTOK. 4 CopTupoeka no nopaaky
CopTupoBKa BcTaBkamu bepet

V Kak 3to paboraer Python cuuTaer KaX<blll NUCTOK 1 BCTaBnaeT

CopTupoBKa BCTaBKaMu NPOXOAUT Yyepes ( nosuyun ot 0 €ro B HyXHOoe MecTo.

KaXKAblit U3 3TUX LWAroB, COPTMPYA Yncna

bbicTpee, 4eM Ha 3TO cnocobeH Yenosek. 0 1 2 3 4 5

6 is sorted into position 1 2 6 5 1 4 3

4yacTu OHa CTaBUTCA nocne 2

IK 6 bonblue, yem 2, NO3TOMY B OTCOPTUPOBAHHOM

5 is sorted into position 1 2 N B 1 4 3
HK 5 — mexpay 2 u 6 1, 3HauunT, nonagaer Ha nosuuuio 1,
a 6 caBuraeTca Ha no3uuuio 2
1is sorted into position 0 2 5 6 1 4 3
e\ 1 MeHbLWe, yem 2, 1 NoNagaeT Ha No3u-
umio 0. 2, 5 1 6 cABUralOTCA BHU3
4 is sorted into position 2 1 2 5 6 4 3
K 4 — mexay 2 1 5, a 3HauuT,
nonagaeT Ha no3nyuio 2,
‘ caBuraa s m 6
3 is sorted into position 2 1 2 4 5 6 3
Sorted! = 3 4 5 6

L |

4,5 1 6 BMecTe caBuraloTca, 4ytobbl ,/
oceoboauTb mecTo AnA 3 B no3uyum 2
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CopTupoBKa BbiIbopom Fhy
" N

CopTrpoBKa Bbibopom paboTaeT nHave, Yem COPTUPOBKA
BcTaBKamu. OHa He CABUraeT 3/IeMeHTbl, @ MEHAET napbi =
3/1eMeHTOB MecTamu. Kaxkas cMeHa CTaBuT OiHO U3 Yncen E - T

Ha ero KOHeuYHy (OTCOPTUPOBAHHYIO) MomeHsem

no3nynio. HauMeHblUee 3Ha4yeHue

C NepsbiM B CNUCKe A O6men ool

O6meH nosmymin — BbicTpan
onepauwvA, U OHa He BNnAeT

Swaps 1and 2 - s g s Ha OCTa/bHbIE IEMEHTbI CMICKa.
MomeHAeM HauMeHbLIee 3HaYeHne

B HECOPTMPOBAHHOW YacTH (2) C nepebIM
3HaYeHWeM B HECOPTUPOBAHHOW YacTu (6)

Swaps 2 and 6

3 — HauMeHbluee 3HavyeHne

B HECOPTMPOBAHHON 4acTu.
MNomeHaem ero c 5 — nepsbiM
3HavYeHunemM B HQCOpTHpOBaHHOF‘I
YacTu

®

8@ 0
swaps4andé (1 (20 (3

&

e

6 4
%

Swaps 3 and 5

5 Y_ 5noka He Ha cBOeM mecTe,
HO 4 MeHblue ero, No3Tomy

n CHayana nepecrasum 4
Mocne nepectaHoBKK Hanbonbliee

[—\ YWUCNO OKa3blBAETCA B NOCNegHen
no3vumMmM — Aeno cAenaHo

Swaps 5 and 6

Sorted!

B 080 G

ECTb MHOTO anropvTMOB COPTUPOBKM, @ — CNNCOK HECOPTHMPOBAHHBIX

ny Kaxgoro CBOW npenmMmyLliecTea yucen

1 HegocTaTku. QyHkuma sort() B Python

ncnonb3yeT anropuTtm Timsort, Ha3BaH- Saama = TA. SO TR B B T G
HbI MO UMEHU ero asTopa, Tuma

Metepca. OH OCHOBaH Ha ABYX APYruxX >>> a.s0rt (Iw__ pusos dynxymn Ttk
anropvTMax: COpTUPOBKE BCTaBKamMm St sort() Mhciaba
1 copTUpoBkKe cnuaHuem. Ytobbl 1/—\ oTcopTH-
NocMoTpeTh, Kak OH paboTaer, BBeau [,.-2,°3,; 4.5, 6, 7, '8, 9] pOBaHbI
3T KOMaHfbI.
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BbnbnmnoTtekun

HanucaHue HoBOro nporpaMmHoOro Koga tpebyer
BpeMeHu, N03ToMy yA06HO NOBTOPHO UCNOJb30BaTb
4YacTu roToBbIX Nporpamm. 3T pparmeHTbl Koaa
MOXHO XpPaHUTb B TaK Ha3biBaeMbix Gubnnorekax.

Mopgynu n3 ctraHgapTHon 6nbnunotekun

B cocrase Python ecTtb ctanpaapTHaa bubnuoteka, conep-
Xalas MHOro pparmMeHTOB roToBOro Koga. Ytobel cge-
natb Python ele mouyHee, B HEro MOXHO 3arpy»atb
MOAYNM — OTAENbHble YacTn bubnnoTtekn.

</Random

31oT Mopynb Bbibupa-
eT cnyyanHble yncna

Wnu nepecrtasnaeT V Turtle
B 3NeMEeHTbI CNUCKa 3TOT MOAYNb CNYKWUT ANA
B CNly4anHOM nopAfgke. pucosaHua AnHW n duryp

Ha 3KpaHe.

V Tkinter

Hy»eH gna co3gaHna KHOMOK,
OKOH 1 ApYrux rpadpuyeckux
3/IeMEHTOB [4/1A B3auMOAEeNCTBNA
nonb3oBaTtens c NporpaMmmMmon.

h- . - :

2\ Socket

ITOT MOAYNb MOMOraeT KOMMbtoTe-
pam nogknyaTbCa ApYr K apyry
no CeTH 1 Yepes UHTEPHeT.

CMOTPU TAKXE

CospaHne 154-155)
OKOH

LiseTa 156-157 )
1 KOOPAMHATBI

<] Batteries
included

Oesu3s Python —
«baTapeikm

B KOMMeKTe».
3TO 3HaYuT, YTO
B KOMMeKTe

¢ Python nger
MHOTO roToBOro
Kopa.

A Time

ITOT MOAYNb NOACKAXET TeKylue
BPEMA W1 aTy 1 MOKET BbIYUCNATb
[aTbl: HANPUMEP, KaKou AeHb
byneT Tpu AHA cnycTa?

> Math

Wcnonb3yin aToT IL"MFL
MoAynk ana

CNOXKHBIX i -
MaTemaTyecknx

BbIYUCNEHWIA, - . .




3arpys3ka mopynen

Mepepn Tem Kak UCNONb30BaTb MOAY/b B CBOEN Nporpam-
Me, ero Hajjo 3arpy3uTb: 3TO NO3BONUT obpalyaTbCa

K XpaHALWMMCA B Hem dparmeHTam Koga. [1na 3arpysku
MoAynen CNyXnT KomaHzaa import («cuMnopTuposaTtb).
Python moxeT 3arpyatb Mogynu HecKonbKUMU

cnocobamu.

import random

6)

random.choice (my list)

random.randint (1,

MNepep kaxpon GyHKUMER
YKa3aHo MMA MoAayna

> from random import *

Takan 3a rpy3Ka Mmogyna Xopouwo nogxoaunT
ana Hebonbwmx nporpamm. OpgHako yem
6onble nporpamma, Tem CNoXHee NoHATb,
W3 Kakoro mogyna 1a unu MHaA dJYHKLWIFl.

3arpy»aeT TonbKo

dyHKymio randint \

from random import randint

randint (1, ©6)

</ import random

3T10T cnocob 3arpy3kn
TpebyeT, uTo6bl MA MoaYNA
6bino yKasaHo nepep
Bbi3blBaEMbIM hparmMeHTom
Kopa. Takyto nporpammy
nerye 4utaTb, NOTOMY YTO
Cpa3y BUAHO, Kakomy
MOAYNI0 NPUHAANEXKUT KOA.

153

BUBNTUOTEKMHU

S S

Pygame — 310
Python-6ubnuno- + ﬁ:___
Teka AnAa cospa- .-'
HUA BUAeoUrp,

nosponsawLan

paboTaTb CO 3ByKOM W Crieymnans-
HOW UrpoBsoi rpadumkoi. Tol
CMOXelLlb ncnonb3oeaTb Pygame,
Korga usy4uilb OCHOBbI NPOrpam-
MuposaHua Ha Python, nsnoxen-
Hble B 3TOWN KHUre.

3arpy»aet Bce GpyHKLUN
13 mogyna random

from random import *

randint (1, 6)

choice (my list)

\_/ JoctynHa nuwb GyHKUKMA

randint

CnpaBKa

He noHumaelwb, ANA Yero Hy>KeH MOgy b Unn
KaKune B Hem eCTb QYHKLMM? DTO MOXKHO y3HaTb
13 cnpasku no Gubnuoteke Python. MpocTo
KIMKHWU NO MMEHN NHTEPEeCYIOLLEero Moagyns.

About IDLE

TYT He yKa3aHo, Kakomy
/ MOAYNIO NPUHAANEXMUT

dyHKUMA

<] from random import randint
MOXHO 3arpy3nTb 13 MOAYNA TONBKO
oaHy dyHKumio. Ecnv 310 eguHCTBEH-
Han GyHKUWA, KoTopas Tebe HyXHa,
Takown cnocob apdeKkTUBHEN 3arpy3Kn
MOAYyNA LEenuKom.

<l CnpaBkKa
KnukHn Help!
(«Momowyb») BBEPXY

O poctynHbix BubnuoTekax, mogynax u GyHKUm-
AX NONEe3HO 3HaTb, YTOObI He TPATUTbL BpemsA
Ha pa3paboTKy yxe CyLlecTByIOLEero Koaa.

IDLE Help

oKHa IDLE u Bbibepn
Python Docs. OTkpoet-
CAl OKHO C pa3Hoobpas-
HOW CNPaBOYHON
vHpopmauuein.
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Co3aaHvie OKOH

Liseta

1 KOOPAMHATBI

MHormne nporpammbl NCNONb3YKT TaKWE 3J1IEMEHTDI yNn paBne—
PucoeaHne 158-159)

HUMA, KaK OKHa U KHOMKW. 3TO Ha3biBaeTcA rpadpuueckmm nHTep- buryp
deiticom nonb3oBatens n o6o3HauyaeTcs abbpesmatypon GUL. Vsmerenve 160-161)
PUCYHKOB

Co3pgagnm NPoCToe OKHO

OcHoBa GUI — 310 OKHO, B KOTOPOM ByayT pacnonaraTbca Bce
OCTasbHble 3/1eMeHTbl. [1na co3gaHna NpocToro okHa nogonaet
moaynb Tkinter us ctaHgapTHon 6ubnuotekn Python.

\ Beepgem Kopg 2 Mossunocb okHo Tkinter

3anycTu BBeOEHHbIA KOf, W Ha 3KpaHe
3arpywaer Tkinter NOABWTCA OKHO. Bblr{mp,m OHO CKY4YHOBATO,
s BUBNHOTEH HO 3TO NULWb NepBbii 3Tan cozgaHma GUL.

from tkinter import */ _ Tk 1
|

7 DTOT KopA 3arpyxaeT 6ubnnoTeyHblin
mogynb Tkinter n cozgaeT HOBOE OKHO.

window = Tk() I i
& |- -
Co3paeT okHo Tkinter [ l ?Tﬁ
. m
[lo6aBM KHOMKN
Cpenaii GUI MHTepaKTMBHBIM, Pa3MeCTUB B OKHe 4 Cosait se o
KHOMKMW. NPy KMKe Nno KaxkaoW 13 KHoNok 6yayT T —
oTobpa)kaTbCA pasHble cooblieHna. NPOCTOE OKHO C BYMA KHOMKaMMW.
from tkinter import * 370 coobuieHne NOABUTCA,
eCnNu Ha)aTa KHonka A
def bAaction () : /’_
: 310 COObLEHUE NOABUTCA,
print (*Thank you!’) ecnn HakaTta KHomKa B
def bBaction(): ‘/— YkasbiBaeT, KaKyio GyHKLMIO
print (‘Ouch! That hurt!’) Hapnuce BbI3BaTh NPU HaXaTun

Ha KHonke A KHOMKK
window = Tk()

buttonA = Button(window, text=‘'Press me!’, command=bAaction)

buttonB = Button (window, text=‘Don\’t press!’, command=bBaction)

buttonA.pack () k
YKasaHue pacnonokuTb KHOMKK Hapgnuco

buttonB.pack () BHYTPY OKHa Ha KHonke B



co3aAHUE okoH 155

Knvkan no kHonkam, 4To6bli G Tk 7y KNuKHW No KHonke, CoobuweHna

yBuaeTh coobujeHns uTo6bI yBUAETD NoABNAKTCA
Mocne 3anycka Nporpammbl NOABKT- / caGtuiclie f HAES sN
CA OKHO C ABYMA KHOMKaMu, Npu L Biie ol ] . Thank you!

HaMaTunu Ha KOTOpble B OKHE KOHCOMK
6yayT neyaTaTbCA ABa PasHbIX

ot s | e e [ Don't press! j . Ouch! That hurt!
Ha KOMaHgbl NONb30BaTENA.

Bpocaem kKy6umk

Co3papgum Tkinter-GUI gna HeCnoXHom Nporpammbl,
KOTopas UMUTUPYET BbibpacbiBaHWUE WECTUTPAHHOIO
KybuKa.

Muwem nmutatop Kybuka

B aTol Nnporpamme co3gaeTca KHOMKa,
KOTOpaA Npu HaxaTum Bbi3biBaeT GyHKuuto roll()
Ans otobpaxeHua cnyvanHoro ymucna ot 1 go 6.

from tkinter import * [\3arpymaET¢yHKumo
from random import randint radintiey Mok

random OuuLIAET TEKCTOBOE None
def roll(): 1 MevaTaer B HeM CNyyaiHoe Yncno
orl1po6

text.delete (0.0, END) }/“

text.insert (END, str(randint(l,6))) VKaILEAET Kakyib
window = Tk () Co3paet TekcToBOE none AnA GYHKUMIO 3aNyCTUTL

oToBpaxeHna CyuanHoro Yncna NP HaxaTuu

text = Text (window, width=1, height=1) Ha KHOMKY

buttonA = Button (window, text=‘Press to roll!’, command=roll)

text.pack () \_,
PasmeulaeT TekcToBOE Hagnuce Ha KHonke

buttonA.pack () rofie ¥ KHOMKY B OKHe

Haxmu kHonKy, 4

Tk
4TO06bI 6pOCKTb KYBUMK
3anycTu nporpammy, KNnKHu

Mo KHOMKE 1 MOCMOTPMW, YTO MONYYUT- PaspabatbiBaa GUI, ctapaiica

ca. Mporpammy Nerko U3MeHUTb, 6 He cbuBaTb Nonb3oBaTeNA C TONKY,
4To6bl MMUTUPOBaTL KYbWK € 12 rpa- / pa3mellan Ha 3KpaHe C/IWKOM
HAMU UNu BpocaHne MOHETKMW. ( MHOro KHoMok. [lagait KHonkam

—_

MOHATHbIE Ha3BaHWA, 4To6bI Bbino

/ | Presstoroll!
Kaxablih pa3 npu Ha*aTlum Ha KHOMKY CpPa3y ACHO, A4NA Yero OHW HyHbl.
NoABNAETCA HOBOE YWCNO
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LlBeTa Y KOOpﬂ,Vl HaTbl CMOTPYU TAKXE

{154-155 CoszpaHue

OKOH
M306paxkeHnAa Ha 3KpaHe MOHUTOpPaA KOMNbIOTEpPa COCTOAT
PucosaHue  158-159)

13 ManeHbKNX LUBETHbIX TOYEK, KOTOPbIE Ha3bIBalOT NUKCENAMM. darye
Y106b1 HAPUCOBATH B NPOrpaMmme KapTUHKY, KOMNbloTepy Momcticeme  160-1613
HY>KHO O6BACHNTD, KAKOTO LiBETA JO/MKEH ObiTb KaXKAbIN NUKCeNb,  PucyHkos

Bbi6op uBeTa

Ba)kHO yKa3biBaThb LiBeTa Cnocobom, KOTopbiit
NOHATEH KomnbloTepy. [ina storo B Tkinter ectb

ynoﬁanFI WHCTPYMEHT. Kaxabi NnUKcenb 3KpaHa MoXKeT
CBETUTBbCA KPaCHbIM, 3eNeHbIM 1 CUHUM

usetom. CMeLunBan 3TW UBeTa, MOXHO

UHcTpymeHT BbIGOpa LBETa nonyuyntb Nbon gpyrown UBeT.
Beeau 3TOT Kof B OKHE KOHCONW, KpacHbiit
uTObbI 3aNYCTUTL MHCTPYMEHT Tkinter T — W 3eneHblit KpacHbiit
5 g ¥ CUHWA
AnA BbI6OPa LBeTa. dyHKLMM Tkinter BMecTe

Aapyt

AapyT :
duroneTosbIn

HMEenTbl
>>> from tkinter import *

S =i
>>> colorchooser.askcolor ()

K AMepUKaHCKWil BapuaHT

cnoea colour

CmelleHwe Bcex
Tpex UBeToB
faacr benbii

Y1obbi BbIOpaTH LBET,
KNWKHU MO Hemy

Bbibupaem user

MoAasuTca okHo Bbibopa LBeTa.
Bbibepu Hy»KHbBIA LBET U KITUKHW
no kHonke OK.

3T0 OKHO ynpoujaet
TOUHBI BEIBOP LBETa

. LiBeToBbie 3HaYeHUA : ;
Mocne BbIGOPA UBETA B OKHE ((60.234, 190.742, 52.203), ‘#3cbe34’)

KOHCOMW NOABMTCA CMUCOK ymucen. 31o t

3HauYeHWA KPacHOW, 3eN1eHOIN U CUHEN KpacHbiit efeHbIN CuHUi Kop uBeTa B wecTHaa-
COCTaBNAIOWMNX, KOTOPbIE B CMELEHNM UaTepuyHoii cucteme
atoT BbIOpaHHbIN UBeT. (em. c. 182-183)



PucoBaHue Ha xoncre

YT06bl prcoBaTh KapTuHKK B Python,
HY>HO co3aaTh YMCTYI0 obnacTb Ans

pucoBa

xoncTtom. Ana YKa3aHuA, B KaKOM
MecTe X0JICTa pucoBaTb, NCNONb3y-

LBETA U KOOPAUHATHI 157

B Tkinter X-KkoopauHaTbl OTCYMTLIBAKOTCA CNeBa
Hanpago, a Y-KoopAuHaTbl — CBEPXY BHU3.
Touka (0, 0) — B BEpXHEM NIEBOM YTy XONCTa.

HUA, KOTOPYIO Ha3biBakOT

loTCA KoopauHatbl X u Y. s > +X .
= (0,0)
= (300,50)
wy| w5000
Muwem rpadpuuyeckyro nporpammy
3anycTi 3TOT KOf, YTO6bl CO3AaTh OKHO 1 NoMe- = (250,200)
CTUTb B HEro XoncT. 3aTem nporpamma byger cnydai- ‘ i
HbiM 06pa3oM pUCOBaTh Ha XONCTe KPyri.
. 3arpyxaet ¢yHKuymK randint u choice
from random import * K 13 moayna random
from tkinter import *<&— - 3arpyxaer dyHKumu
; Tkinter
size = 500 4—\
MNepemeHHan size 3apaer
window = Tk () pa3mepbl XoncTa
canvas = Canvas (window, width=size, height=size) Cospaer B oKHe
Xoncr
canvas.pack () BeckoHeyHbIi UMK, 4Tobbl Nporpamma
pwucoBana Kpyru 6e3 oCcTaHOBKM
while True:¥

BbibupaeT U3 cnucka cnyvanHblia UBeT
col = choice([‘pink’, ‘orange’, ‘purple’, ‘yellow’])

x0

y0
d = randint (0, size/5)

randint (0, size)

Il

‘ . Pucyet B cnyyainHom mecre
randint (0, size) XONCTa Kpyr cny4yanHoro

pasmepa

Il

canvas.create oval(x0, y0, x0 + d, y0 + d, fill=col)
window.update () K__ Pucyet kpyr

3anonHUTbL Kpyr

LiseTHoOM XoncT Tk R, gbIBpaHHbIM LBeToM (col)

3anycTtvn nporpammy,
1 oHa bypeT pucosatb
Ha XONCTe Kpyru.

Y kpyros
| CNy4YaiHbl pasmep

Kpyry nosenaiotca
B CNyyaiHbIX __—]

KoopAuHaTax
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PucosaHue ¢uryp

Kpome go6aBnenuns B GUl OKOH, KHOMOK U1 LBETOB,
¢ nomouwybto Tkinter MOXXKHO pucoBaTb Ha 3KpaHe
reomeTpuyeckue purypol.

PucoBaHue NPOCTbIX ¢Mryp

C noMoLbIo NPAMOYTO/IbBHUKOB U OBasioB MOXHO
1n306pa3nTb MHOXeCTBO Belleln. BBean 3T KomaHabl,
pucyowme Gurypbl Ha XoncTe.

>>>

>>>

>3

>>>

>>>

x>

B e

s

from tkinter import *

E Cospgaet xonct
window = Tk() ANA PUCOBaHUA

drawing = Canvas (window, height=500, width=500)

drawing.pack () PucyeT NnpAMOYronbHUK
rectl = drawing.create rectangle (100, 100,
squarel = drawing.create rectangle (30, 30,
ovall = drawing.create oval (100, 100, 300,

circlel = drawing.create oval (30, 30, 80,

Pucyet kpyr /

PucosaHue no koopanHatam

YT1o6bl YKazaTb, rae UMeHHO pucoBaTb GUrypsl,
ncnonb3yloT KoopanHaTtol. MNepsoe uncno (X)
o6o3HayvaeT pacCTOAHWE Ha SKpaHe No ropusoHTanu,
a BTopoe (Y) — no BepTukanu.

(x1=50, y1=50) .~ | =

KoopanHaTbl BEpXHEro &

Wmn xoncta neBoro yrna

>>> drawing.create_ rectangle (50, 50, 250, 350)

/A 3apaHue KoopaumHaTt KoopguHatsbl
[lepeble gBa Yncna 3a4aloT KOOpAUHATLI npasoro

BepxXHero Neeoro yrna npAMoyronbHWKa.

HWXHEero yrna

STOpre ABa — NpaBoro HWKHero yrna.

CMOTPU TAKXE

WameHenne 160-161)
PUCYHKOB

Peakuuna 162-163 )
Ha cobbiTvA

Tt

3apaer
pazmep

xoncrta
3apaet

(B KOOpAUHaTax)
no3nynio u pasmep

NPAMOYronbHUKa
300, 200)
80, BQ) Hapucosas
NPAMOYrONbHIUK
200) €O CTOpOHaMK
80) OAVHAKOBO ANMHBI,

nony4yum Keagpart

3apgaeT Nno3uumio
W pa3mep Kpyra

V KooppguHaTHasA ceTka
BepxHuin nesbiit yron NnpAMoyronbHu-

Ka — B KoopauHatax (50, 50). HuxHui

npasbiil — B KoopanHatax (250, 350).

0 100 200 300 400
o

500

(=]

200

(x2=250, y2=350) j

500 400
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No6aBum usert

Ecnu HY>KHO pUCcoBaTb Pa3HOLBETHbIE GUrYpPbl, )
B NPOrpamme MOXXHO 3a4aBaThb LiBET KOHTYpa P”‘ye:)g';:::”"f:;
1 ero 3anonHeHunAa. Mo KOHTYPY KpacHbIM

|

>>> drawing.create oval (30, 30, 80, 80; outline=‘red’, fill="blue’)

Pucyem nHonnaHeTtAHUHa

CoBmeLlas pasHble GUrypbl, MOXXHO M306Pa3nTb NPaKTUYECKN
YTO YrogHo. BOT MHCTPYKLMM NO PUCOBAHMIO MHOMNAHETAHNHA
C MOMOLLbIO OBANOB, NIMHUI N TPEYTrONbHNKOB.

Pucyem nHonnaHeTAiHNHa

[na Kaxpoin 4acTn MHOMNNAHETAHWHA HYKHO OnpefennTb TN
durypsl, pasmep, No3mMunio Ha xoncTe u uset. Kaxkgon ¢urype naerca
YHWUKaNbHbI HOMEP, KOTOPbI MOXHO XPaHWUTL B NEPEMEHHON.

from tkinter import *
OTobpaxaeT

window = Tk () /_ B 3arofIOBKe OKHa C
; . : cnoeo Alien OSAAETXORCT
window.title(‘*Alien’)

Pucyet 3eneHbiii oBan

c = Canvas (window, height=300, width=400) T Do

c.pack ()

bedy = c.create owval (100, 150, 300, 250, fill=‘green'’) PucyeT YepHyio
eye = c.create oval(170, 70, 230, 130, fill="white’) O PRt
eyeball = c.create owval (120, 90, 210, 110, £fill="black”)

mouth = c.create oval (150, 220, 250, 240, fill=‘re§;1//pmwﬁown
neek =-¢.create lane(200, 150; 2007 130) AnAa pra

hat = c.create polygon(180, 75, 220, 75, 200, 20, fill='blue’)

k PucyeT cunuit

TPEeYronbHUK
ANA WNANb

2 Mospgopoeaiica

C MHONNAHETAHMHOM
3anycTu kog, 4Tobbi yBUAeTb
WMHOMNNaHeTAHUHA. Y Hero
3efleHoe TyNoBULLEe, KpacHbIn
poOT 1 rnas Ha ctebenbke, v OH
HOCUT CUHIOIO LUAANY.

[oToBbIA

[_- MHONNAHETAHWH
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I3meHeHne pnCyHKOB

Msoﬁpamenme Ha Xoncre He 06sA3aHO Bcerga 6bITb O4WNHaKO-
BbiM. U3 nporpamMmmbl MOXHO MEHATb ero B Unu nepegenraTb

€ro no 3KpaHy.

MNepemeweHne puryp

Y1066l NepeaBuHyTb GUrypy no XoncTy, Hy»HO yKas3aTtb
KOMMbKOTEPY, UTO ABUTraTb (MMH nn 4ncno, obo3Hayalw-
uee d)wrypy), 1N MecCTO, Kya ee Haflo NepemMecCTUTb.
3payok
CABWHETCA BNERO,

a noToM BEepHeTCA
obpatHo

Wma (npentndukatop)

CMOTPU TAKXKE
{ 158-159 PucosaHue
Puryp

Peakuus 162-163 )

Ha cobbiTuA

f:" SQIZ_OHHII

o

@urypbl Ha XoncTe ny4ywe
Ha3bIBaTb MNOHATHLIMU UMEHAMMN,
Ha 3Toi cTpaHuue um gaHbl UMeHa
Bpoge eyeball (3payok) n mouth
(poT), noatomy Kop nerko
ymTaeTcs.

<] MNepemelyeHne 3payka

durypsl
>>> c.move (eyeball, -10, 0)
>>> c.move (eyeball, 10, 0)

Beegw a10T KOA B OKHE KOHCONMW,
yTobbI CABWHYTE 3pa4vyoK BNeBO,

a noTom BepHyTb obpaTHo.

31a dyHKUMA 3apaeT KOOpPAWHATLI

nepemelyaet Gpurypsbi nepemetyeHns
N3meHeHMne uBeTa
Mi3meHAA UBeT oBana, MOXHO ce-
naTtb Tak, 6yﬂT0 POT OTKpPbIBaETCA
M 3aKpbiBaeTCA.
PoT oTKpBIT
DOyHKUMA
1 Muwem Kop itemconfig()
Beepw 10T KOZ, 4TO6BLI ONpe- MeHseT Ovipetiaii
[enuTb ABe GyHKLUUK, KoTopble ByayT CBOWMCTBA yxe pOT pucyem
«OTKPbIBATb» W «3aKPbIBaTb» POT. ;1?;";033""*"" YepHbIM

def mouth open () :

c.itemconfig(mouth, fill=‘black’)

def mouth close(): Wms purypeol 3aKpbiTbIi
: 5 . ; poT pucyem
c.itemconfig (mouth, fill=‘red’) ypacHbm

Pot
3aKpbIT

OTKpbITb-3aKPbITb

YT106bI OTKPBITH U 3aKPbITh POT
MHONNAHETAHWHA, BBEW B OKHE KOHCONM
3TV KOMaHAbI.

>>> mouth_ open ()

>>> mouth close ()

Beeaw 3T KoMaHfbi,
4TO6bI MHOMNAHETAHWH
OTKPbIN U 3aKpbiN poT
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CKpbITb 1 NOKa3aTb

C nomoybto dyHKUMM itemconfig() dpurypsi
MOXHO npaTaTh. ECnn cnpATtaTh 3paqok
1 Yepe3 MrHOBeHVe CHOBa NoKa3aTb, CO3[acTcA

<] Muratowmuit
WHOMNAHETAHWUH
Y1o6bl UHONNAHETAHUH
NOAMUIHY, HYXXHO
CKPbITb €ro 3paYyoK

Bne4yatneHune, 4To MHONNaHETAHWUH NOAMUTHY. 1 3aKpacuTb rnas
3e/1eHbIM.
‘a  Onpegenum ¢yHKUMM ANA MUraHKA ‘= MNogmurusaxue
1: MeHseT uset 2
~ J71OT Kog onpegensieT ase GyHKUUN il  BBeaw 3TOT KOJ, B OKHE KOHCONM,
ANA MUraHWA, Ga SEREHEIR yTOBbI MHOMNNAHETAHWH NOAMUTHY.
def blink() : Wma durypoil >>> blink ()
c.itemconfig(eye, fill=‘green’) >>> unblink()
c.itemconfig(eyeball, state=HIDDEN) Kmynxunn unblink()

CHoBa pgenaert
rna3 6ensim

c.itemconfig(eye, fill=‘white’)

npﬂl-ler CHOBa NOKa3blBaeT
3padyoK rnas co 3pavykom

def unblink():

} ; Moka3zbiBaeT
c.itemconfig(eyeball, state=NORMAL) 3pauok

lfoBopALWMN NepCcoHaXx

Y10o6bl NHONNAHETAHUH «3aroBOpPM», OTOOPA3NM Ha SKpaHe
coobueHne. MoXxHo caenatb Tak, YToObl OH FOBOPWI pPa3Hble
¢dpasbl B OTBET Ha KOMaHAbl NONb30OBaTENA.

. Ho6aBum TekcT

J70T Kog fobaenaeT K M3obpaxeHuio FiGiaticiiio T Briviiisi cfiga
MHOMNAHETAHWHA TEKCT 1 onpegenseT . N —
GYHKUMIO ANA NOXMLEHNA €ro WAANbI. / 8 KaBbluKax

fl MHONNaHeTAHMH!

p—

words = c.create text (200, 280, text=‘I am an alien!’)

def steal hat(): Mpsver Koraa wnaAna

c.itemconfig(hat, state=HIDDEN) it MCYE3HET, Honna-
HETAHWH noTpebyer
c.itemconfig(words, text=‘'Give my hat back!’) eesepHym

Korga wnsana ncuessxer,
BO3HUKHET HOBOE
coobueHne

Bepxu moto wnany!

2 Kpagem wnany
BBeaw 3TOT KO B OKHE KOHCONW U CMOTPW,
4YTO Npou3onger.
Beegn, utobbl

KpacTb Wwnan
>>> Steal_hat()/_y d d
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Peakuua Ha cobbITA

$uryp
l'lpm Hakatuum Knasuw nnn nepemelleHn MblllK1 KOMMNbOTEP P ——
nony4yaeTt CUrHasnbl, KOTOpPbi€ Ha3blBalOTCA cobbiTnAMN. PWUCYHKOB
Mporpammbl MOryT Ha 3TK COObITUA pearnposarb.
MmeHa cobbiTun
v EEEEEEEEEEEEEm mam sEEm
yCTpOIr‘lCTBa BBOAA4, TakKMne Kak MblllKa NN KnaBu- =..........'.......-...-. -1 ====
aTtypa, l\‘r"lor);"l' TEHeprOBaTb MHOeCTBO pPa3HbIX i SESEEEEENEEEES N EEEN
cobbiTnin. B Tkinter ecTb MMeHa ANA KaXKaoro 13 HKX. - EEE EEEE
e 1) .
5= ,; <Right> <Up>
IL R Haxata _/‘ Haxara j Hawuara
KHOMKOIA CTpenKa cTpenka cTpenka
MbILLKM EtjaB0 BBEPX SHU3
o et
= e <Left> <Down>
Knwk npasoi Haxara mr— Ciofia MOXHO NOACTABNATL
KHOMKON CTpensa iraaiiaA pasHble ByKBbl
MBbILLIKI BNEBo —\ N
Haxarta knasuia <spa e> <KEYPI'ESS'EI>
«npoben»
Co6bITNA MbILLKN 4
Y1o6bl NpOrpamma pearnposana Ha CobbITUA MbILLKK, bya!
NPUBSXK K cObbITUIO PyHKUMI0. Onpegenm GyHKLNIO "
burp n npuesxem ee K cobbiTnio <Button-1>.
BoieoguTt okHo Tkinter
Ha ﬂEpEﬂHHﬁ nnaH 3KkpaHa
window.attributes (*-topmost’, 1)
def burp (event) : & ~\ Onpepenser
mouth open () dyHKupio burp /\ Poiralownii MHONNaHeTAHWH
& MpusAsbiBaeT HaKM1 NeByto KHOMKY MbILIKK,

c.itemconfig(words, text='Burp!’) éyxkuuio burp
K KNUKY NeBoi
KHOMKOW MbILIKK

c.bind all (‘<Button-1>’, burp)k—

CMOTPU TAKXKE
{ 158-159 PucoeaHune

1 UHOMNAHETAHWH «PbITHET»
6naropaps Bbi30BY GyHKUUN
burp («oTpbiKKa»).



PEAKUUSA HA coBbiTuas 163

CobbiTnA KnaBuaTtypbl
Tak»ke MOXHO NpuBA3aTb GyHKLMM K HAKaTUAM KnasuLu

Ha KnaBuartype. BBE.EI,M 3TOT KOA, YTOObI UHOMNAHETAHUH
nogMmurnean npu Haxatnm Knasul AnlZz.
i = ﬂenae'r rnas 3sene-
def blink?2 (event) : \/‘Hbm (3aKpBITEIM)
c.itemconfig(eye, fill=‘green’)
c.itemconfig(eyeball, state=HIDDEN)
def unblink?2 (event) : Knpauer
c.itemconfig(eye, fill=‘white’) R

c.itemconfig(eyeball, state=NORMAL)

c.bind all (‘*<KeyPress-a>’, blink2) K MokasbisaeT

3pauvok
c.bind all (‘<KeyPress-z>’, unblink2) i

A NiHonnaHeTAHWH, nogmuram!
\ \ Koraa nporpamma 3anyuieHa, HaxaTue
MNpuBsA3bIBaET MpueasbisaeT GyHKUWIO Knaeuwm A 3aKpblBaeT rnas, a Haxa-
dyHKUMM K COBBITUAM unblink2 K knaBuwe Z Tne Z oTKpbIBaET ero.

MNepemelyeHne ¢ NOMOLLbIO K/laBunLL

Ha)atma Knasuw MOXHO UCMONb30BaTb, YTOObI Nnepeme-
watb Gpurypbl. 3TOT KOA CBA3bIBAET CTPENKN Ha KnaBuaTty-
pe C ABUXEHUAMWN 3payka NHOMNAHeTAHMHA.

def eye control (event) : Y3HaeT UMA HaxaToN
== KNnaguiin

key = event.keysym
3paﬂ|:m ABUAETCA

EEEay == [ BBEPX NPU HaxkaTnm
c.move (eyeball, 0, -1) Ll g
elif key == “Down”: 3pavok ABvKeTCA
BNeeo
c.move (eyeball, 0, 1) MpyW HaXkaTun
elif key == “Left”: CTPEenKK BNeso
c.move (eyeball, -1, 0) 29“39‘3“5397 ' < v >
YHKLMIO
elif key == “Right”: eye_control
K HaXaTuio .
c.move (eyeball, 1, 0) — nio6oin A YnpasneHue 3paukom
¢c.bind all('<Key>', eye control) et 3payok ABuraeTCca B CTOPOHY, COOTBET-

CTBYHOLWYIO Knaenwe co CTPEenKon.
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OXOTHUK 3a Ny3blpAMUA
BOOpy)KI!ICb BCEMW YCBOEHHDbIMW B 3TOW rnase 3HaHUAMMU,
4yTO6bI CO3AaTb Urpy. 3TO 60NbLUOI NPOEKT, NO3TOMY Aenan
ero no 3tanam v noyvatye coxpaHanm nporpammy. MNocrapanca
NMOHATDb, KaK pa60'rae'r Ka»gad 4acTb KOfa, npexge yem nepe-

X04AunTb K cnepgywouwemy atTany. B pe3ynbrate NoONy4ynTCcAa urpa,
KOTOPYIO MOXHO NMOKa3aTb APY3bAM.

Llenb urpbi

Mepepn Tem Kak NucaTb NPOrpammy, NoAyMan, Kakom Jonx-
Ha 6bITb Urpa 1 Kak oHa byget paboTaTtb. BOT rmaBHbie
npaswia 3TON Urpbl.

Urpok ynpaBnaeT noABOAHOM NOAKON.

(Tpenku Ha KnaBuaType nepemewiaiot NOANOAKY.
3a npoTbiKaHue Ny3bipeit HAYNCAAKTCA OYKM.
lepBoHayanbHo Bpema Urpbl paBHo 30 ceKyHaam.
Kaxpas TbicAya 04koB o6aBnAeT ewe BpemMeHH.

WUrpa 3akaHymBaetca, Korga ucreKaer Bpema.

CMOTPU TAKXE

{ 154-155 Co3paHwme
OKOH

{156-157 Ligera
1 KOOpAWHaTHI
{ 158-159 PucoeaHune
$uryp
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Co3paanm OKHO unrpbl IDLE File Edit Shell Debug Window Help

n nonnom(y Bubble Blaster

HauHem c urposoro skpaHa. Otkpou B IDLE
HOBO€ OKHO MPOrpaMmbl 1 BBEAMW 3TOT KOA,
B KOTOPOM CO34aeTCsA OKHO Urpbl U pucyeTca
noABoAHaA noaka.

Wcnonb3yi Tkinter gna cozpaHna nHtepdeiica
1 nonb3ogarens (GUI). 3ToT Kog co3pgaeT rnagHoe
OKHO 1rpbl.

from tkinter import *  3arpyxaersce
dyHkumm Tkinter

HEIGHT = 500
3apaet pasme
WIDTH = 800 o

YcraHasnueaer
window = Tk() 3apaer TEMHO-CMHWIA GOH
Ha3BaHWe urpbl (mope)

window.title (‘'Bubble Blaster’)
c = Canvas (window, width=WIDTH, height=HEIGHT, bg=‘darkblue’)
c.pack ()

Co3zpaer xonct

Mopnopka nsobpaxaerca
TPEyronbHUKOM B Kpyre

MNogeoaHasa nogka 6yaeT n3o6paxKaTbCa NPOCTbIM
g-_.- 3HAuYKOM, CO3[laHHbIM C NOMOLLbIO GYHKLMIA pUcoBa-

. PucyeT KpacHbii
HuAa Tkinter. Beegun n 3anyctu atoT Kog.

TPeyronbHuK

ship id = c.create polygon(s, 5, 5, 25, 30, 15, fill=‘red’)
ship id2 = c.create oval (0, 0, 30, 30, outline=‘red’)
SHIP R = 15« . Paguyc (pazmep) nognogku

= B nepemeHHbIx MID_X PucyeT KpacHbliA
MID X = WIDTH / 2 MV ot ke
MID Y = HEIGHT / 2 cepeauHbl 3KpaHa

c.move (ship id, MID X, MID Y) :|_/ MepemeujaeT 06 4acTh NOANOAKM

c.move (ship_id2, MID X, MID Y) Fi oth o iy ”‘”:::g**pg;’g’;"““’

©
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YnpaBneHune noanoaxkou

Cnegytowmii 3Tan npoekTa — KOA, ABUraloWnin NOANOAKY NPU Haxa-
TN CTPENOK Ha KnasuaType. [Ina 3Toro onpegenvm Tak Ha3biBaembli
06paboTunk cobbITMIn — GYHKLMIO, KOTOPasA NPOBEPAET, Kakas KnaBu-
wa 6bina HaxkaTa, u nepeaBuUraeT NOANOAKY.

‘-_]'I Bsenu 3710T Ko, uTO6LI ONpegenvTh GyHKUMIO Nof Ha3BaHMeM move_ship,
3...- KOTOpas nepefsuraeT NoAnoAKy Npy Ha)KaTu KNasuill co CTpenkamu.
w 3anycTu ee u NpoBepb, Kak oHa paboTaerT.

= PaccrosHue, Ha KOTOpPOE CABUHETCA
SHIP_SPD = 10— NoAnoaKa Npy HaXaTuu KnaBuLln

def move ship(event):

if event.keysym == ‘Up’:
c.move (ship id, 0, -SHIP SPD) Asuraer o6e uactv
PaE: r noanoAku Beepx npu
c.move (ship id2, 0, —-SHIP SPD) HaKaTK CTPENKKU BBEPX
elif event.keysym == ‘Down’:
c.move (ship id, 0, SHIP_ SPD) BbINOAHUTCA NPW HAKATHN
g : CTpenku BHU3 (nognoaka
c.move (ship id2, 0, SHIP SPD) on‘;immm]
elif event.keysym == ‘Left’:
c.move (ship id, =SHTP SPD, 0) Moanoaka NAbIBeT BAeBo
c.move (ship id2, -SHIP SPD, 0) VIR HEmaTl CYPE NI RO
: —_— A Ky
elif event.keysym Right” : Honronia
c.move (ship id, SHIP_SPD, 0) nnbiBeT BNpaBo
e npw Haxartum
c.move (ship id2, SHIP_SPD, 0) CTpenku Bnpaso Mpu ABUKEHUM

BBepx Y-koopawHaTta

f yMeHblaeTca

c.bind_all (‘<Key>’, move_ship)

k YKa3blBaerT, 4TO Hafl0 Bbi3biBaTb GYHKLMIO
move_ship npu HaxaTuu nioboil Knasuwm

npu OBWAKEHWW BNEBO
X-kKoopauHaTa yMeHblUaeTca \

B

[> Kak aTo pabotaer

@OyHKkyua move_ship geuraeTt nognog-
KY B pa3Hblx HanpasnexHuax. ysenuye-
HWe koopanHat X n Y cooTBeTCTByeT Mpu ABUkKeHUM Mpu gBMKeHUM

He 3a6yab coxpanuTs ABWXKEHWIO NOANOAKKM BNPAaBO W BHU3, BHUW3 Y-koopaWHata > ' BNpaBo X-KoopgWHaTta
cBoio pabory. a YMeHblUeHWne — BNeBO U BBEpX. YBEAWUMBAETCA YBENMYMBABTCA
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Mpuwno Bpema nysbipen

Tenepb, Korga NoanoAKka MoOXeT NepemMeLtaTbCa, nopa 3aHATbCA
ny3bipsAMU, KOTOPble OHa ByaeT NpoTbiKaTk. [y3bipy AOMKHbI
6bITb Pa3HOro pa3mepa 1 ABUraTbCA C Pa3HOM CKOPOCTBIO.

", Kaxpomy ny3bipio Hy>HO nma
4_:' (uTo6bI NpOrpamMmma Morna pasnuyatb ux), i
o

o pa3mep 1 CKOpOCTb.

from random import randint

bub id = 1list () Co3paet nycTble CNUCKM ANA
i ! XpaHeHua umenn (bub_id),
bub r = 1ist () paawyca (bub_r) u ckopocTu
bub_spee d = 1ist) (bub_speed) kaxpgoro nysbipa
MIN BUB R = 10 MuHuMmansHbIA paguyc
U 5 ny3bipa — 10,
MAX BUB R = 30 MaKcumanbHbin — 30
MAX BUB SPD = 10
3apaeT no3numio
GAP = 100 ,-,yg,,,p,, & BbibupaeT cnyyanHbii
. Ha xoncre paguyc nysbipa —
def create bubble() : TS 0
¥ = WIDTH + GAP A0 MaKCUMansHoro
3HauYeHuA
y = randint (0, HEIGHT) 37a cTpoka pucyet
3
r = randint (MIN BUB_R, MAX BUB R) mE
idl = ¢.create oval(x -~ ¢, vy -, ¥ + ¥, ¥ + r, outline="white’)
bub_id.append (idl)

Nob6aenaet umaA, paguyc

bub r.append(r) :z:zE::m nysbipsa

bub speed.append (randint (1, MAX BUB SPD))

[na xpaHeHnAa CBOWNCTB Kaxaoro bub_id: xpaHuT umeHa ny3sipei,

ny3bipA Cy»KaT Tpu cnucka. CHayana  4To6bl nporpamma morna umu

OHW NyCTble, HO NOCNe CO3faHuA ynpaenaTe;

KaJoro ny3bipaA ero jaHHbie bub_r: xpaHut paguyc ny3ssipeit;

pobasnAanTcA B cnucku, Kaxkabii bub_speed: xpaHuT ckopocTy

W3 HUX COAEPWUT pa3Hble AaHHble: nepeaBwXKeHUA Ny3bipel No IKpaHy. He 3abyap c%xpamm:
B0l pabory.

&



168 urpbi c PYTHON

[BmxKeHne ny3sbipen

Tenepb y Hac eCTb CNUCKN C UMEHAMM, @ TaKXKe CNy4YaHO BblOpaHHbIMN
pagnycamm 1 ckopoctamu nysbipeit. Cnefyowmnm 3TanomM HyXHO
HanucaTb Koa ANA ABUXXEHUA Ny3blpeil No SKpaHy.

"s,  3Ta dyHKumna
5 :I nepeﬁupae-r BCE def mOVe_bubbles () v
" nysbipu 1 no ouepe- for i in range (len(bub_id)):

6

..l

A

AW ABUraeT ux.

Mo ouepeau bepet
Kakablia Ny3bipb
M3 Cnncka

c.move (bub id[i], -bub speed[i], 0)

\ Oeuraet nysbipb

no aKpaHy 3arpyaeT HyXHble
B COOTBETCTBUMW ﬁ)YHKLI,HH W3 moayna
C ero CKOpoCTbio Time

37O rNaBHbINA YUK - . :

urpbi. Moka urpa from time import sleep, time

pabotaert, oH Gyaet BUB CHANCE = 10

NOBTOPATLCA CHOBA = Bui6 z

v cHoBa. Monpobyi #MAIN GAME LOOP S e s

, uncnoot 1 go 10
€ro 3anycTuTb! while True: /—\

I

if randint (1, BUB CHANCE) =
create bubble ()

move_bubbles () < . BbizbiBaeTt pyHKUWIO

1

R_ Ecw cyuaiiHoe uvcno

paeHo 1, co3paet
HOBBIN My3bIpb

(e cpegHem
window.update () move_bubbles 310 1 cnyuyaii uz 10,
Tak uTo ny3sipei byget
He 3abyab coxpauTe sleep(0.01) '\_, O6HoBNAET OKHO, 4TObLI Nepe- He CNLIKOM MHOTO)
B0k pabory. PUCOBaThL NY3bIPW B HOBbIX NO3MLNAX
3amepgnAer urpy, 4tobbl urpatb
6bIN0 HE CAWLLKOM CNOMHO {XO, yo]

Tenepb co3zaai GyHKUMIO, KOTOPan No UMeHU Ny3bIpA onpeae-
= NAET, r4e OH HAaXOAUTCA. 3TOT KOA HY»KHO A0BaBUTL B Mporpam-
My Cpasy noce Kofia, BBe[IeHHOro Ha Lare 5.

def get coords(id num) : 2:1?;;:;1_),
pos = c.coords (id num) SRS DY
X = (pos[0] + posl2])/2
= os[ll + pesf3]) /2 Bbiuncnaer
y (pos[1] pos[3]) S ooy
return x, Vv cepeauHbl ny3bipa

(x1,y1)

A KoopawHaTbi nysbipen
31a PyHKLWA HaXoAUT KOOpAWHa-
Thl CepefiHbl My3blpA, BbIYMCNAA
TOUKY MeXy yrnamu KBaapara,

B KOTOPbIN BNWCaH 3TOT Ny3bipb.
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nySprIﬂ AOJI>KHbI nonartbCA

Wrpok 3apabaTbiBaeT OuKK, MPOTbIKAA My3blpK, @ 3HAYWT, NPOrpamMmma
AOMKHA YMeTb youpaTb 1X € 3KpaHa. [Jns 3Toro noHagobatcs GyHkuuu,
3anncaHHbIe HUXKe.

YpanaeT nysbips,
WMA KOTOPOro B |

I71a pyHKUmnA ybupaeT ny3bipb

8 == w3 urpsi. Ona genaet 310, ynansas ero def del bubble (i) : :ﬂi’:ﬁ;:f;;:woa
13 BCEX CMNCKOB, a TaK»Ke C XoncTa. del bub r[i] 1 cKopoCTel
3TOT KOA Hago fobasBuTh B Nporpam- Za ‘
My Cpa3y noc/e Kofaa, BBefIeHHOro del bub_speed[i]
Ha usare 7. c.delete (bub id[i])

Yaansaet nysbipb
del bub id[i] b ¢ xoncra

\ Ynanaet nysbipb

W3 CNMCKa MMeH

= JT0 Kog dyHKLMK,

9 %= koropas ypanser def clean_up bubs():
|

«* ny3bipw, ynnbisuwne for i in range(len(bub id)-1, -1, -1):
3a Kpai xoncra. = . . k' :
[obaeb 3T0T KOg cpasy e get sepanng ot L STl gﬁﬁ(‘;‘nﬁﬂm_
nocne koaa, Bgeneu- if x < -GAP: Haxogut yTo6bl 36EXKATL
HOTO Ha wWare 8. J KOOpAMHATHI ownbku pabotsi for npu

de l_b ubble ( L ) l‘ly3b|pﬂ yﬂaﬂeH“" nygupei’q

K Ecnuv ny3bipb ynnbin 3a 3KpaHx,

€ro HYXHO YAanuThb, MHa4e OH
Byner 3amenATb Urpy

"« Tenepb gononHu

10::- rNaBHbIA UMKN Urpbi #MAIN GAME LOOP IR,
«*  (cwara 6) Bbl3oBamMK e U
TOMBKO YTO CO3[aH- . ‘
HbIX GYHKUWIA. if randint(l, BUB CHANCE) == 1:
33"ZCTﬂﬁﬂporpammy, create_bubble () ogHosnser nosuymm
uTo6bI y6EeanThCH, c
YTO B HEM HeT move bubbles () L Beexnysbipeit
owmnboK.

clean up bubs ()

Ynanser nyssipy, _/ window.update () TN MNepepucoBbIBaeT OKHO,

NAbIBLINE 3a 3KpaH 4TO6bI OTOBpPa3MTh BCe He 3a6yab coxpanuTs
’ P sleep(0.01) M3MEHeHNA cgoio pabory.

©
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Bbiuncnaem paccTtoAHNE Mexay TO4KamMmun

B aTOM Urpe, Kak 1 BO MHOTUX APYrux, NONe3Ho 3HaTb pPaccToAHue
mexay AByma obbekTamu. [Ina pacyeta pacCTOAHUIA Mbl BOCNOSb3Y-
eMCA M3BECTHOWN MaTemaTmnyeckon Gopmynon.

“s,  OTa GYHKUMWA BbIYMCNAET PACCTOAHNE MEXAY
'".:- AByma o6bektamu. flo6asb 3TOT Kof cpasy

«*  nocne Kopaa, BBEAEHHOro Ha ware 9. 3arpyxaer dyHKkuuio sqrt

n3 moayna Math

from math import sgrt MonysaeT KoopanHaTH

def distance (idl, id2): nepBsoro obvekTa

x1l, yl = get_coords {idl)/—-ﬂonyuae‘rkoopnuuam

: BIOROED OOLERTH Bo3spallaer paccronHne
x2, ¥2 = get coords (id2) MeXfly 06 beKTaMM
return sqrt ((x2 - x1)**2 + (y2 - yl)**Z}/—\

My3bipy nonatwTca

Wrpok 3apabaTtbiBaeT OUKU, NPOTbIKAA ny3bipu. bonblumne
ny3bipn 1 GbICTPbBIE My3bipK AaloT bosnblie oukos. Cneayio-
L1an YacTb KOAA Ha OCHOBE paauyca (PacCcToAHUsA OT LeHTpa
A0 Kpas) KakAoro ny3blpa NpoBepseT, He NPOTKHYT X OH.

[> BoiaBnnaem

CTONKHOBEHWA
Ecnv noanoaKka 1 ny3bipb CTONKHYTCA, NPOrpamma fonKHa Ecnun pacctosHue mex gy LeHTPOM NOANOAKN

12 == y6partb nysbipb 1 06HOBUT CYeT. ITOT GparmMeHT Koaa 1 LUEHTPOM My3bIpsA MEHbLUE, YEM CYMMa UX

HY»HO BCTaBWUTb Cpasy Nocne Koga, BBeAEHHOro Ha ware 11. PaanycoB, 3HaUNT, OHN CTOMNKHYNUC.

Sas v v 3TOT UMK MPOXOANT MO BCEM
Sot oollieionl) B 370/ NepemeHHo

() XPAHUTCA CUST Urpil ny3bIPAM U3 CIUCKa (OT NOCNeaHUX Mposeprer,
points = 0 (HabpanHbie o4kn) K NepBbim, 4TOObI N36eXaTb OWMOOK o cronkuynack nu
3 ’ npu yaaneHuu nyssipen) NOANOAKa C OAHIM

for ‘bubiin range (1en (bub_ld) "‘1; "1; "].} H 13 ny3bipen

1f distance(ship id2, bub id[bub]) < (SHIP R + bub ribub]):
points += (bub_r[bub] + bub_speed[bub])

BbluncnaeT, CKkoNbKo O4KOB

del bubble (bub)
; =T \_, Ynanaet nysbipb nonaraeTcA 3a 3TOT Ny3bipb,
return points 1 NpubaBnAeT ux K points

BoaepaujaeT KonuyecTeso
HabpaHHbIX O4KOB
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%, [ononHuU rnaeHbi MTPOBOIN LMK BbI30BaMM
13':# TONBKO UTO CO3AaHHBIX GYyHKUWIA. YBeaucs, uto Bce

" 4acTy Kofa CTOAT Ha CBOMX MeCTax, UX NopALoK

Ba)keH. 3anycTv nporpammy — My3bipy JOJAHbI
nonatbcA Npw CTONKHOBEHWW ¢ noanoakon. Cuer

Urpbl Ne4YaTaeTCcA B OKHE KOHCONW.

score = 0 4’_\
#MAIN GAME LOOP B Hauane urpbl yCTaHOBUTH

KONMU4ecTBo O4KoB B 0
while True:

Co3paet HoBbie
if randint (1, BUB_CHANCE} == 13 P ny3bipy
create bubble ()

move bubbles ()
= MpubaenAeT oukmM 3a ny3bipb

clean up bubs () /-— K 0bLiemy cuety

score += collision()

print (score)
window.upda te:()k MNeuaTaer cueT B OKHE KOHCONWN — i

no3xe mbl Byaem BbIBOAWTL €ro Kak
sleep (0.01) MONOXEHO, B OKHE Wbl

\ MpwocTaHaBnueaeT Urpy

Ha KOPOTKMI NPOMEXYTOK
BpemeHun — nonpobyi
ybpaTb 3Ty CTpOKY

W NOCMOTPMW, 4TO
npovsonaet

csoto pabory.

Kog score += collision() — 310

KopoTKas popma 3anucu Koga score

= score + collision(), koTopbii .o
CKNafblBaeT OYKW 3a CTONKHOBEHMWE g o
1 0BLLMIA CYET U 3aHOCUT pe3ynbTart ’ L 3 '_‘ T
8 06WWMi1 cueT. ITo TUNUYHAA . ;_-""_ i -
nporpaMmMmHan KOHCTPYKLWA, -3 l L LS
ro3ToMy [ANA Hee 1 eCTb KOpPoTKas EEm d & : L%
dopma 3anmcu. To e MOXKHO Aenatb = -

C BblYMTaHMeEM, Hanpumep score - =10

aHanoruyHo score = score -10. H i
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~ OXOTHWK 3A NY3bIPAMU

MNocneaHune wWTpuxm

OCHOBHBbI€ YacTu Mrpbl Tenepb rotoBbl. OcTanucob nocnegHwe geta-
I — OT06pa>KEHI.‘|€ c4yeTa U 3aaHune NMMUTa BPeEMEHMN, KOTOprIT’i

6y,ueT YMeHbLWAaTbCA, MOKa Urpa He 3aKOHYNTCA.

"= [ob6asb 3TOT KOA Nocne Koga, BBEJeHHOro

14:- Ha ware 12. OH oTobpakaeT cyeT UrpokKa
|

" W OCTaBleeca Bpems Urpbl.

Momewaer pagom

CO BpEMEHEeM W CHETOM
nognucu TIME («epemax)
u SCORE («cyeT»), ytobb!
WrPOK NOHWUMAN, YTO 3TN
undpbl 03HaYawT

c.create text (50, 30, text=‘TIME’, fill=‘white’ )
c.create text (150, 30, Eext='SCORE’ . fill="white’ )

Co3paet Hagnwucw gna

time text = c.create text (50, 50, fill=‘white’ ) OCTaBLIEroCA BPeMeH!
; : 1 KONWYECTBa OUYKOB
searestextr=scicreates besxt (.50, 50 50 Pl =SwhiEela)

def show score (score) :

Orobpaxaet cuer
c.itemconfig(score text, text=str(score)) f

def show time (time left):

Otobpaxaer

OCTaBlWeeCA BpemMAa
c.itemconfig(time text, text=str(time left) )l/\

Tenepb HaAo 3aAaTb OrpaHUYEHUE MO BPEMEHWN U KONW-
s, 4eCTBO OYKOB, 33 KOTOPOE UIPOKY AaeTCA NPU30BOe
Sﬂal‘“ BpPEMA. 3TOT GparMeHT Koga HY»KHo A06aBUTb NPAMO
" nepea rMaeHbIM UTPOBbLIM LINKNOM.

from time import sleep, time
3 e
BUB_CHANCE = 10 N e by

13 moayna Time
TIME LIMIT 30 W.____~ Brauane urpsl numur
BONUS_SCORE — 1000 BpemeHu paeeH 30 cekyHaam

score = 0 Onpepenser, KOraa Urpoky
[AaeTca AOoNoNHUTeIbHOE Bpems
bonus = 0 (3a Boirpoiw 8 1000 o4koB)

end = time() -+ TIME LIMIT

K CoxpaHnaeT Bpems

OKOHYaHWA Urpbl
B nepemeHHon end

/A MaHenb cyeTta

MaHenu cyeta — XOpPOLWWMIA HArNAAHbBINA
cnocob NokasaTb UrPOKY ero JOCTUKEHWA.
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Hobasb B rnasHbIi MoBTOPAET rNaBHbIN UTPOBOMN LIMKN
LMK BbI30BbI HOBbIX #MAIN GAME LOOP /— BNAOTb A0 OKOHYAaHWUA Urpbl
dyHKUui oTObpaxe- while time() < end:

HWA CYETa N BPEMEHM. s :
if randint (1, BUB_CHANCE) == 1:

create bubble ()

move bubbles ()
5 BbluncnfeT, Koraa Urpoky
clean_up_bubs () HYKHO 006aBUTH

3 5 npu3osoe spems
score += collision () P P

if (int(score / BONUS_SCORE)) > bonus:

bonus += 1 print(score) 3ameHeH Ha show_
end += TIME LIMIT score(score), utobbl cueT

OTOSPB?HaHCR B rNaBHOM OKHe Urpbl
show score (score) (./

show_time (int (end - time()))

window.update () K
MNokasbiBaeT

He 3abyab coxpanuTs sleep(0.01) ocTaBleecs Bpema
8O pabory.

W HakoHeu, gobaeb Hagnuce GAME OVER («KoHey
Urpbi»), KOTOPYIO HYKHO MOKa3aTb, KOrfa ucTeyeT 3anaer wpugr. Lipudr

" . Momewaer Hagnucy Helvetica xopowo noaxoauTt
spemsA. BCTaBb 3TOT KOA B CaMblil KOHeL CBOe

B CEpevHY KpaHa ANA KPYNHbIX HanMcen
nporpammbi. /—

.create text (MID X, MID Y, \

text='GAME OVER’, fill=‘white’, font=(‘Helvetica’, 30))

.create text (MID X, MID Y + 30, \ losans acy
— — — HabpaHHble
text='Score: "+ str(score), fill=‘white’) ouku BoicTagnaer 6enbiii
UBeT TeKCTa
.create text (MID X, MID Y + 45, \

text='Bonus time: ’'+ str (bonus*TIME LIMIT), fill=‘white’)

\ MNoka3biBaeT, CKONbKO

NpW30BOro BPEMeHu
3apaboTan urpok

He 3abyab coxpannTs
cBoio pabory.
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lNMopa urpatb

Monogeu! Urpa «<OXOTHUK 3a Ny3blpAMN»
roToBa, 1 B HE€ MOXHO nourpatb. Nonpobyin
3anyctutb ee. Ecnu yto-To paboTtaeT He Tak,
BCMOMHM COBETbI MO OTNafKe U BHMMATENbHO
NPOCMOTPU KO C NpeablAyLmnx CTpaHuL: Bce
NV BBE1€HO BEPHO?

Crpenka BBepx
Crpenka
BNEBo

N\ .
W

< v‘J | n}ﬁ Cromms

A Ynpasnenue

Mopnopka ynpasnaeTca Knasuamu-cTpenkamm.
Mo:Ho nopaboTtatb nporpammy, 4Tobbl OHa nogaep-
»KuBana gpyrue cnocobbl ynpasneHus.

Crpenka BHU3

Bce KOMMbIOTEPHbIE WIPbl HAYMHAKOTCA

C OCHOBHOW maew. MoTOM B HUX UTPaIoT, NX
TeCTUPYIOT, HACTPanBaioT 1 AopabaTbiBaioT.
370 nepBas Bepcus Urpbl. Bot HekoTopble
npeanoxeHua No ee yCoBepLIEHCTBOBAHMIO.

Cpenai Urpy cnoXHee, M3MEHUB NUMUT BPEMEHU
W KONMYECTBO OYKOB, 38 KOTOpPOe AaeTcA Npu3oBoe
BpPEMA.

BbiGepu gpyroi uBeT 4ns NOABOAHON NOAKN.
Bonee geranbHo 13006pasu NOANOAKY.

Jo6aeb cneynanbHblil BUA Ny3bipen, yBennunsa-
IOUMX CKOPOCTb NOANOAKH.

Jo6aeb 6o0mby, KoTOpas ycTpaHAET BCE Ny3bipy Npn
Hax#aTum Ha npoﬁen.

[o6aeb 3KpaH C Ny4liMMK pe3yibTaTamu Urpbl.

CyeTumKk BpemMeHn

YMeHbLUaeTCA

BNNOTb

A0 OKOHYaHuA

urpsl

IDLE File Edit

Bubble Biaste

Shell

Wrpok 3apabatbiBaet
OYKW, MPOThIKas
Ny3blipK C MOMOLLBID
NOANOAKM
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My3bipu NNbIBYT CNpasa Hosesble nysbipn
Haneeo u ucyesaT npuneTaT ¢ npasown
34 Kpaem 3KpaHa CTOPOHbI 3KpaHa

yepes cnyyanHbie
NPOMEKYTKN BPEMEHU

Wrpok gonxeH
MPOTKHYTb KaK MOXHO
bonbuwe ny3bipei, Noka
He 3aKOHYUTCA Bpema

My3blpK UMEIOT pasHbie
pa3mepsbl U ABUKYTCA
C Pa3HbiMWU CKOPOCTAMU

<] Cynepnognogka

Tenepb Tbl MOXeLWb NOKa-
3aTb Urpy CBOUM ApPY3bAM.
Wrpaiite no ouepeawn, 4Tobbl
NOCMOTpPETb, KTO HabepeT
H6onble o4ykoe. MNoTom
NOKaXxn APY3bAM KOA UTPbl
1 06bACHK, Kak OH paboTaerT.
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Y10 nanbuie?

CMOTPW TAKXE
{ 152-153 bubnuoTekn

Tenepb, pazobpaswmck ¢ Python-npoekramu B 3T0i KHUre, Komnsionep- 208-205)

Tbl YK€ Ha NMYTU K TOMY, 4TOObl CTaTb OTIMYHbIM NPOrpam-

Hble Urpbl

MUCTOM. BOT HEKOTOpbIe naen no NoBoAy TOro, Yem ewye
3aHATbCA Ha Python u Kak pa3BuBaTb HaBbIKM Nporpam-

MWUpoOBaHWA fAanblue.

JKCNnepuMeHTUpymn

Wccnenyn npumepbl Koga u3 3Ton
KHUrn. MeHsin ux, npo6asnsai HoBble
BO3MOXXHOCTU U He BONCA HUYero
ncnoptutb! NMomHy, yto Python —
3TO MOLLUHbIN NPOdECCUOHANBHBIN
A3bIK NPOrpPaMMUPOBaHNA, Ha KOTO-
POM MOXHO MMUcaTb Camble pa3Hble
nporpammbi.

CocTaBnam cBou bubnmnoTekn

MporpammuncTbl NGAT UCNONBb30BaTb KOA NOBTOPHO
¥ 0eNUTLCSA CBOMMM AocTvkeHnamn. Cozgam cobCTBEHHYIO

6ubnmnoTeky nonesHbix GYHKUWUIA 1 BbINOXN ee B UHTEPHeTE.

3HaTb, UTO APYr1e NPOrpPaMmmuCTbl NONb3YIOTCA TBOUM
KOAOM, O4eHb NPUATHO. Tbl MOXEeLWb HanncaTb YTo-HMOYab
CTONb e nonesHoe, Kak Tkinter unu Turtle!

“ea IANOMH

W3yyal nHTepecHble NporpamMmbl

1n 6BubnnoTekn, HanncaHHble
APYrMK NIOABMU: YATal Kog

1 KOMMEHTapUK K Hemy, nocTapanca
MOHATb, Kak OH paboTaeT 1 noyemy
HanucaH UMEHHO TaK, — 3TO YAYULIMT
TBOW HaBbIKW MPOrpamMmmMUpOBaHKA.
Kpome Toro, Tbl NO3HaKOMULLLCA

¢ bubnnotekamu, KOTOpPblE MOMKHO
NCMNONb30BaTh B CBOMX NPOrpammax.
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Muwn nrpbl Ha Python i o ccosersskenerta

Hble urpbl Ha Python. B 6ubnuore-
ke Pygame, koTopas gocTynHa

B HTEPHETE, eCTb MHOXEeCTBO
ynpoujaiowmx paspaboTky urp
QYHKLMIA N MHCTPYMEHTOB. HauHn grint Helle Nocld > Python 2
C NPOCTBLIX Urp 1 nepexoaun K 60o-
nee CNoXHbIM.

Kog, KOTopblii Thl BCTPETULLL B KHUrax unu B CeTu, moxeT 6biTb
HanucaH ana pasHbix Bepcuil Python. XoTb Bepcum 1 o4eHb Noxoxu,
He UCKIYEHO, YTO B KOZ NPUAETCA BHOCUTL HEBOMbLUME NONPaBKu.

print (‘Hello World’) e PR

OTnakusamn cBoM Kopa

~
OTnaaka — BaXkKHasA YacTb NporpaMmupoBaHuns. He caasaincs, b
ecnu nporpamma He paboTaeT. BCNoMHM, YTO KOMMNbIOTEPDI -
AENnalT NNLLb TO, YTO MM CKa3aHO, NPOCMOTPU KOZ 1 BbISICHY, :‘
UTO C HUM He Tak. Mopo oWnbKy HakTV NpoLle, ecnm NPocma-
TpWBaTb KOA BMECTe C APYrM NPOrpaMmMUCTOM.

-
N
o
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YCTPOUCTBO KOMMNbBIOTEPOB

BHYTpu1 KOMnbloTepa

Cambie nepeblie KOMMNbOTEPDbI 6binn NPOCTbIMWU CYETHbIMW
MawmnHamu. B npuHUyune, c Tex Nnop mano 4Y1o UaMeHNNocCb —

KOMMNbOTEPbI NTPUHUMAIOT BXOAHbIE AlaHHbIe (BBOR),

BbIMONMHAKT BblYNCNeHUA N BO3BpallLaloT OTBeT (BblBOﬂ).

OcHOBHbIe 6/10KU

KoMnbioTep cOCTOUT 13 YeTblpex OCHOBHbIX
610KOB: 3TO YCTPONCTBO BBOAA, NAMATH,
npoueccop 1 yCTpOUCTBO BbIBOAA. YCTpoWn-
CTBa BBOAA COOMPAIOT AaHHblEe — NPUMEPHO
TakK Xe, KaK TBOM rnasa 1 ywm cobmpaior
nHdopmaumio 06 oKpyKatoLem mmpe.
MamaTb XpaHUT 3TK AaHHble, a NpoLeccopbl
aHaNN3NPYIOT U U3MEHSAIOT UX, NOA0OHO
TOMY Kak 3TO fenaeT YenoBeyeckunii Mo3r.
YcTpoicTsa BbiBOAA NOKa3blBaloT pe3ynbra-
Tbl BbIYMCNEHNI NPOLECCopa — Tak Xe, Kak
YyenoBeK roBOPUT NN ABUraeTCAa, CHavana
peLmB, YTO eMy HY>KHO Aenartb.

> Apxutektypa ¢poH HelimaHa

B 1945 rogy yu4eHbiin no umenu [xxoH ¢poH HelimaH
npuaymMan CTaHaapTHYI0 apXUTEKTYpPY KOM-
nbloTepa. 3TOT CTaHAAPT (C HEKOTOPbIMK
popaboTkamu) MCNonb3yioT U Mo Cei feHb.

Bsoa

C knaBmnatypbl
MOHO BBOAUTb CNIOBA
W Apyrue faHHble

Knasuarypa

C NOMOLLbH MBILKW MOXHO KNWKaTb
Mo MKOHKaM U NYHKTaMm MeH

NamAaTte xpaHut
nHdopmaumio
no pasgenam,
CNOBHO KHWIMM

Ha bubnuoTeyHbIX
nonkax. B Hei
copepxarca
nporpaMmbi

W HYXKHbIE ANA HUX
AaHHble

Ynpasnaowwnit 6nok
nony4aeT Nporpammsi
W3 NamAaTK, uToOBI X
BBINONHWTE

Ynpaenawowmin
6nok nonyvaer
MHCTPYKLUMMW

OT NpOrpammbi
1 BbINOMHAET WX

XpaHeHve  192-193)
faHHbIX 8 daitnax

WHTepHeT 194-195)

MuHw- 214-215)
KOMMbIOTEPD!

YnpaBnawowun 6nok




B
BHYTPU KOMMNbBIOTEPA

3KpaH CeTeBoit agantep
KomnbloTepHoe xeneso . HyKeH 15 CBA3M
»Keneso — 310 Ppuanueckune getanu Mareputckan < Apyrumu

KOMNblOTEPaMK
KomnbloTepa. Komnblotep coctont LRSI, ATy
I pa3Hbie yCTpoMcTBa
13 MHOXECTBa YCTPOWCTB, KOTOpble BastTe
pabotaioT coobLya. Mo mepe Toro Kak
NpOoV3BOAUTENN AeNAloT KOMMbIOTEPbI

BCe MeHblLie, [ob6aBnsa UM Bce bonblue

Ipaduueckmii
npoueccop

AKKYMYNaTOpHan

batapesa
Mpoueccop

BO3MOXXHOCTEW, IeTanu ToXe CTaHO- XpaHunuuie
dHHbIX
BATCA MeHblLe, BbIAENAT MeHbLle R “uncer ynpasnset
B3almMogencTeruem
Tel'lﬂa n nOTpeﬁﬂﬂ DT MeHbLLle 3Heprl4|-‘|. BHy'l‘pln HOYTﬁyI(a KOMMOHEHTOB

«Mycop Tyaa, Mycop 06paTHO»
(aHrn. cokpauy. GIGO: garbage in,
ApHOMETHYECKN-NOrMYecKni garbage out) — ¢pasa, o3Hauato-
6nok nony4aer U3 namaTn wan, 4To fgaxe ny4ywune nporpammol

gannbic AR sbNncneAn BbIAAKOT Yenyxy, v NnepeaaTs Um

HeBepHble BXOAHbIEe AdaHHbIE.

Mpoueccop coctout u3 asyx

6NOKOB: NepBbiit BbINOAHAET
VHCTPYKLWW, 3 BTOPOW ‘ -
NPOU3BOAWUT BbIYNCTIEHUA

ApudmeTryeckn-nornyeckoe
yctpoicteo (ANY) eeinonHaeT
HYKHbLIE AN NPOrpPammbl
BblUMCNIEHUA

ApumeTunuecku-noruyeckoe
CTPOICTBO

BoiBog

MpuHTep nevataer
BbIXOfHbIE flaHHbIe

( Ha Bymare AaHHbIe B 3BYK
M =
L]

i s=ne=2]

MpuuTtep

JivHamuK npespaljaet

3KpaH oTobpaxaer
BbIXO[HbIE flaHHble

JKpaH AvHamuk
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[1BOon4yHaA cnctema

Kak KOMMNbOTEPbl BbIMOMHAKT CNOXHble BblHNCNEeHWNA, ecnin
BC€, UTO OHUN NOHUMAKOT, — 3TO NIeKTpuyeckune curHanbi?
[BonyHaa cucrema cHMUCNIEHUA ucnon b3yeTca, 4YTOODI
npe06pa3osb|BaTb CUrHanbl B Yncna.

. Cumsonsl 184-185) |

1 KOAbl

| Torwsecwe senman 186-187 )

Kaxablid onoAHMTENBHBIA

? 3Hak paet B 10 pa3 6onblue
Uto Takoe ocHoBaHuMe? s ol
OcHOBaHWe CUCTEMbBI CHUCNEHUA — /_‘
3TO KONMYECTBO 3HAYEHUI, KOTOpble x10 x10 x10

MOKHO MONYYUTb, UCMONb3YA TONBKO
OAVH YUCNOBOM 3HaK. Kaxkapblin gonon-
HUTENbHbIN 3HAK YBENNYMBAET KONK-
4eCTBO 3HaYEHUI KpaTHO OCHOBAHMIO. "

1

Yucno 3274
BblpamaeTcA
YeTblipbMA

4/ 3HaKamm

> NecaTnuHaa cucrtema

HecatnyHan cuctema — caman nonynap- 3
HaAa cucTema CHMCNEeHWA, KOTOpPaA nCnonb-

3yeT ocHoBaHue 10. C noMoLLbio OAHOro

3HaKaOHaMO)KETBpraSHTb103Ha‘-IEHIfII;;I, 3X]000 + 2X]00 + 7><10 + 4X1 - 3274

¢ nomolbio Ayx — 100, Tpex — 1000.

[ABONYHbIN KOf,

MNpoeoa nog Tokom _\l
B ocHoBe cBOen KoMnbloTepPbl NOHUMAKT TONBbKO ABa
3HaYEeHUA: «BKIIOYEHUE» N «BbIKITIOYEHWE» 3N1eKTpuye- 5w
CKOro curHana, a 3Ha‘-lvlflT, paboTatoT C YNCNOBBLIM OCHO- ] — B&h
BaHWeM, paBHbIM [1BOVKE, — C ABONYHbIMU YUCTTAMWN. HBIM CUIHANOM —
Kaxkgbi 3HaK yncna — 3to unu 1, unu 0, u Kaxkabl 310 1. Mposop, rae

cneayownin 3Hak gaet sasoe bonblue ERERALBDEIMONER, —
& . Cnepyowuii 3Hak 370 0.

3HauYeHUI, yem npeabigyLLMA. et BAteE Bamie

npeabiAywero

x2 x2 x2 x2 X2 %2 x2

28 64 8 4 2 M=
1

HOwanazoH
) $ @

T 1 1 1 0 0 0
1x128 + 1x64 + 1x32 + 1x16 + 0x8 + 0x4 + 0x2 + 1x1 = 241

C Kaxabim
HOBbIM 3HaKOM.
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LBOUYHAA CUCTEMA !135‘;_

LlecTHaguaTepuyHaa cnctema ¥ Nony6aiiTsl

Mony6ainT cocToWT M3 YeTblpex ABONYHbIX

13-3a ero CBA3N C KOMNbOTEPHBIM ABOUYHBIM KOOOM. Tak wecTHaguaTepuYHbIM 3HaKOM.
Kak undposbix cumsonos Bcero 10, 3HayeHuA ot 10

[0 16 npeAcTaBeHbl NaTUHCKUMK Bykeamm oT A fo F. Hucno 241

B ABOWYHOM KOfe

el 2 0 0 0]

VRN [IBOVYHbIE YMCNE MOXHO

pasfenuTb Ha nony6anTbl —
rPYNMbl U3 YETbIPEX 3HAKOB
WecTHaguaTe-
f pWUYHOE YNCNO

AsounyHoe 1111 — F [soununoe 0001 — 310 1, J1
310 15, wnu F B wecTHaa- 1 B LWeCTHaAUaTepPUYHON
LaTePUYHOI cucTeme cucteme Toxe 1 LecATnuHoe

Yyncno
¥V CpaBHeHMe YNCNOBbIX OCHOBaHUNA
M3 3101 Tabnuubl BUQHO, YTO B lWecTHaguare-
PUYHON CMCTEME MEHbLUMM KONTMYeCTBOM
3HAKOB MOMHO Bbipa3uTb bonblLue 3HaYeHUN.

™
“a s ANOMHH

, nony6aiiTh

[BOWUHbIN 3HaK Ha3bIBaOT BUTOM, U 3TO HAMMEHb-

_ PASHBIE OCHOBAHMA Wwee 3HaueHune B uHGopmaruke. Y3 6UTOB MOXKHO
1024 6uta. Merabut — 1024 kunobura.

0 0000 0

1 0001 1

) 0010 ) BuTbI: Kaxkablit 6UT — 370 oAuH
[BOWYHbBIN 3HaK: 1 unu 0.

3 [} S 8 | | 3

4 0100 4 1

5 0101 5

6 0110 6 Mony6anTei: nonybaint coctont
13 4 6UT, YTO COOTBETCTBYET

7 013 7 OfIHOMY LIECTHAALATEPUUYHOMY

8 1000 8 1001 3HaKy.

9 T0s0] 9

L S 2 BaiTbl: 6ainT coctout n3 8 bur,

n 1011 B WAW ABYX WeCTHaAUaTEPUYHBIX

12 191 00 & 3HaKOB. OTO faeT AnanasoH

13 1101 D 3HauyeHwni ot 0 go 255 (ot 00
ao FF).

14 IR0 E

10110010
15 3 ol 1 1S F -



- -

;e-:&

YCTPOUCTBO KOMNbBIOTEPOB

CuMBOJSIbI U KOADbI

{ 180-181 BHyTpm

- KOMNbOTEPa
[ BOUYHbIN KO CNyXUT AnA npeobpa3oBaHns uncen R —
- H
B 3NeKTpuyeckme curHanbl. Ho kak 6b1 KomnbloTep Bbipasun ' s
B fIBOMYHOM KOJ€e CJI0Ba U CUMBOJIbI C 3TOW CTPaHULbI?

ASCII

Camble nepBble KOMMNbOTEPDBI XpaHWUIU CUMBOIbI NO-pas3-

ASClI
HOMY, KaXXaa moaesnb — CBOMM YHUKallbHbIM cnocobom,

1 Bce 6bino XOpouwo Ao Tex nop, noka He nouanoﬁmnocu- ;i PPOBEH :: f z:
nepeHoCnTb AaHHble C KOMMbOTEPA Ha KOMMbOTEP. Toma 3 ” 6 B o8 :
4NnAa KognpoBaHUA CUMBOJIOB Obina pa3pa60'raHa 06L!.I,aFl o & 99
C
cuctema nop HassaHuem ASCII.
SEES 68 D 100 d
> Tabnuuya ASCII 3= % 69 E 101 e
B cucteme ASCII kakgomy 3arnasHomy 38 & 70 F 102 f
W KaX@[aoMy CTPOYHOMY CUMBONY 39 TG 103 g
andaBuTa NPUCBOEHO feCATUYHOe 0 7 H 104 h
3HayeHune. Yucnosbie 3HaYEHUA 4 55 | TS |
COOTBETCTBYIOT TaKXKe 3HaKam ) '
NpPennHaHnA u Apyrum CUMBONaM, A=l %= ) 106 |
Hanpumep npobeny. a8 + K 107 k
[> ASCIl n aBOMYHDbIN KOg HEE GaE L i |
MockonbKy Kaxgomy cumBony i Vil . .- 7 M 109 m
COOTBETCTBYET YMCNO, ANA 46 . 8 N 10 n
XPaHEHUSA B KOMNblOTEPE 3TO — At / 79 0 m o
YWUCNO HYXHO Npeobpa3oBatb 48 0 80 P 2 p
B ABOWYHbIN KOA. o5 1 a1c Q M3 q
HORS 2 82 R n4 r
V ASCll B Python J7a KOMaHAa nevaraer s W s g
MpeobpaszosbiBaTb cumsonbl mexay ASCII cumeon, ASCll-3HaueHwne 2
1 IBOUYHBIM KOJOM MOXHO B 6OMbLIMHCTBE UIBOUSHOE SHANCRNE 52 4 Mot 16 t
A3bIKOB, BKNOYana Python. ANA K2KRO# GyKBbl 5388 5 8 U 17 u
B CTpOKe Sam
54 6 86 V 18 v
>>> name = ‘Sam’ a0 -7 87 W 19 w
>>> for c in name: 6 8 8 X 120 x
; : S 9 89 Y 121 vy
rint (e, ord(c bin (ord(c
p (c, (c), ( (c))) 5 . 90 7 W 1
5908 ; e[ 1238 {
S 83 0b1l010011 6l < 92\ 124 |
PesynbTart. [IBOMUHbIE YnCna 81 = 93 125
a 97 0b1100001 ‘\-/ nomeueHbl cumeonami Ob ! }
109 0b1101101 s ek - =
" 6 2 % 127 CTEPETD
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IOHuKop

Bckope nocne Toro Kak KomnbloTepbl CTann 06MeHMBaTbCA
AaHHbIMW, HaYanu NPoABNATLCA orpaHuyeHus cuctemol ASCIL.
Torga 6bin pazpaboTtaH HoBbIN cTaHAAPT «KOHMKOAY, CNOCO6-
HbI BbIPa3nTb KaXKAbli U3 TbICAY CMMBOJIOB COTEH MUPOBbIX

A3bIKOB.

® =
B =
B cranpapre «lOxukog» [> MexpayHapogHbii Kop,
110 000 cumeonos!
«OHuKoa» NnogxoguT ANnA BCex
B - A3bIKOB B Mupe. Hanpumep,

apabckme CMMBONbBI pacnonaratTca
B guana3soHe 0060-06FF.

> Cumeonbl B «lOHMKoge»

B «lOHuKoae» cumeons!
npepcTasfeHsbl WecTHag- ; :
LaTepUUHbIMW 3HAYeHWA-

MW — MOoCnegoBaTenibHO- :
cTtaMin ByKB 1 uudp

(cm. c. 182-183). Y Kaxpgoro 2602 2EC6 08A2 0036

CMMBONa eCTb CBOMW KOA.

B «lOHukop» pobasnawT
0974 004D 2702 A147

BCe HOBble U HOBbIe
CUMBONbI, W HEKOTOPbIE

13 HUX [JOBONBbHO Heobbly-
Hbl, HaNpPUMEep 3Ha4Y0K
30HTUKAa.

‘e u" JANOMHMU

V «lOHuKoa» B Python

«lOHMKOA» NoMoXxeT oTobpaxaTb cneunanbHbie CUMBObI
B Python — gns atoro esegu B Python-cTpoky 3HaueHue
cumeona B «KOHuKoge».

Mpu 3aNncK WecTHagUaTePUYHbIX YMCen NCMoNb3y-
eTca ocHoBaHwe 16. 3HaveHwnaA ot 0 go 9 3anucbiBa-

0T gecaTuyHbIMKU yndpamn, a ot 10 go 15 — bykea-
mu oT A po F. Kaxaomy wectHaguaTepuiHomy ' yT0 370 «lOHUKOAY
Yyncny COOTBETCTBYET ABOUYHOE 3HaYeHue.

Cumeonsl «\u» nepep WecTHagua-
TEPUYHbIM KOfOM 0603HavaloT,

IOHMKOA-3HaYeHe To e 3HaueHne | >>> ‘Zo\uOOEB’
| BykBbl «E» B WeECTHaA- B IBOMYHOM Kofle
LaTepUYHOM Kopfe

; el

K_ Kog 6ynet npeobpasoeaH

R — il B OykBy «&»
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VCTPOMCTBO KOMﬂbIOTEPOB

Jlornyeckmne BeHTUNA

KomMmnbioTepbl MOryT MCMONb30BaTb 1IEKTPUYECKNE CUrHanbl
He TONbKO ANA KOAUPOBaHUA Yncen n CUMBOJIOB, HO U ANA
NPUHATUA PeLIeHN — C MOMOLLbIO TaKUX YCTPONCTB, Kak

. (180-181 BryTpu
: KOMMbloTEpa

~ {182-183 [iBounuHan
% cuctema

«nornyeckme BeHTUNN». ECTb 4eTbipe OCHOBHbIX TUNa noruyec-
Kux seHtunen: «U», «<HE», «<UNTN» n «Ucknwvarwee UIN».

Bentunb «AN»

BeHTUNN NPpUHUMAIOT OAVH U HECKOJTbKO BXOAHbIX CUTHANOB U Ha OCHOBE
NPOCTOro NpaBuia BblAAT Pe3ynsTUPYWniA curHan. BeHtunu «M» BknovaioT
BbIxogHOW curHan (1), TonbKo ecnv BKNYeHbl 06a BxoAHbIx curHana (1 u 1).

2\ Bxogbl 11 1 =8bixog 1

0O6a BXOoAHbIX CUTHaNa BKIYe-
Hbl — BeHTUNb «M» BbigaeT
CUrHaN «BKNIOYEHOY.

2 Bxopbi 1 n 0 = Bbixog 0
Ecnun opgnH BXog BKNIOYEH,

a Apyron BblKNoYeH, BbIXO4HON
CUTHan BbIKMIOYEH.

BeHTtunb «HE»
3TV BEHTUNK «nepeBopa-

UUBAKT» BXOAHOW CUTHANM:

«BKJTIO4YEHO» NpeBpalla-
€TCA B «BbIK/TIOUYEHOY,

a «BbIKMIOUYEHO» —

BO «BKJHOUYEeHO», BeHTnnn
«HE» Tak»Ke Ha3blBaOT
MHBEpTOpamu.

2\ Bxog 1 =ebixog 0

Bentunb «HE» npespawaet «Bknio-
YEeHO» B «BbIK/TIOYEHO» U HA0BOPOT.

/A Bxopgbi 0 n 0 = Bbixog 0
BeHTunb «M» BbigaeT curHan
«BbIKMIOUYEHO», ECIN BbIKMIOYEHbI
oba Bxo4HbIX CUrHana.

"m s B XKWU3HHU

Mxopmx bynb (1815-1864)

[xopax bynb — aHrnuinckuin
maTemaTtuk, paspaborasLumii cuctemy
peLIeHMA NOTMYeCKIX 3afaY, Ha OCHO-
B€ KOTOpOW 1 Bbiny Cco3aaHbl noruye-
ckune BeHTUNW. Pasgen matemaTtukm,
VUMELMIA AeNo Co 3HaYeHUAMN,
KOTOpbie MOTyT 6biTb TONBKO «UCTUH-
HbIMW» UNW <NOMHBIMWY (MONOKUTENb-
HbIMW NN OTPULATENbHBIMW), HAa3BaH
B ero yecTtb byneBom Nornkoi.
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NOTUWYECKWE BEHTUAN &

BeHtunb «AJTA»

BeHTunb «MJTN» BblgaeT curHan «BKIOYEHO,
ecnu BkloyeH nobon ns Bxonos unmn oba cpasy.

J*L\
¥

/\ Bxogbi 1m 1 =8bIX0A 1 /A Bxogbi 1 n 0 = Bbixog 1 .\ Bxogbi 0 m 0 = Bbixog 0
[Ba curHana «BKNKYEHO» JakoT OOuH CUrHan «BKNKOYEeHOo» U OanH BeHTunb «UW» BbigaeT «BbIKNIOYEHOY,
Ha BbIXO[Ee «BK/UYEHOY. «BbIK/MIOYEHO» BCE ELUE AT «BK/TIOUEHO. TONbKO €CNK BbiK/oueHbl 06a Bxoaa.

BeHTUNb

«Ucknovatowee WiN»

3TOT TWUN BEHTUNA BbifaeT
«BKJTIOYEHO», KOra oAunH

13 BXOJ0B BK/IOYEH, a Apyrom
BbIK/IOYEH. [1Ba BK/TOUYEHHbIX
WNV ABa BbIK/IIOUYEHHbIX BXOAA
AaAyT «BbIKMOYEHO». TN

¥

4

e e

BEHTUNW TaKXe Ha3blBakoT /A Bxopbi 11 1 =8Bbixop 0 2\ Bxoapl 11 0 = Bbixog 1
BeHTUNAMKU XOR (Exclusive OR [lBa «BKNOUEHO» AAKOT Ha Bbixoge Bbixof «BKAIOYEH», TONbKO eCu
gate). «BbIKNIOUEHOY. BXOAHbIE CUTHaNbl Pa3/InyHbI.

Coemellan 31 Hazosble noruye- BeHTUNAMMK «HE» 1 3akonbuesas

CKWe BEeHTUNW, MOXHO CO3aBaTb 1X, MONYUYMM CXEMY ANA XpaHe-

CXeMbl ANA BbiMOIHEHUA MHOKEeCTBa HUA 6rTa gaHHbIX. [laxke camble

CNOXHbIX onepauywia. Hanpumep, CNOXHble KOMMbIOTEPbI COCTOAT

coeuHWB BeHTUNb «M» c BeHTUNEM N3 MMNNMapaoB MUHWATIOPHbIX

XOR, Mbl nONy4uMm cxemy Ans crnoxe- NOrNYECKUX CXEM.

HUA ABYX 6UTOB AaHHbIX. CoeanHMB KomnbioTepHbie

[Ba BeHTUNA «Mj"”» C ,ﬂByMﬂ MWKpOCXemMbl COCTOAT
M3 MHOXeCTBa NOTUYECKWX CXem




188 YCTPOUCTBO KOMNbIOTEPOB

{ 180-181 BuyTtpm
KoMMbloTepa

rl p O Ll|e CCO p bl N MAMATb ._ CMOTPY TAKKE

B KOMMNbHOTEPE €CTb MUKPOCXEMDbI Pa3HbIX TUNOB. TaK, MWUKpPO-

{ 186-187 Jlorunyeckue
CXeMa npoueccopa BbinoNHAET NporpamMmmbl, a MUKPOCXeMbl BEHTUNN
NaMATU XPaHAT AaHHble ANA MTHOBEHHOIO AOCTyna K HUM. .

Mpoueccop

ﬂpOLJ,eCCOpr COCTOAT U3 MUHWATIOPHDBIX NeKTPNYEeCKUX CXem, HaneyaTaHHbIX Ha KpeMHUEBbIX
NnNacTHax (MaTepmane, noxoXxem Ha CTeKJ'IO). ManeHbKue nepeknk4yartenn — TPaH3UCTOPbl —
MCNonb3yrwTcAa Anda co3jaHua NpocTbiX NOrM4yecknx BEHTUNEN, U3 KOTOPbIX COCTOAT CNOXHble
cxembl. Bce nporpamMmmsbl Ha TBOEM KOMIMbOTEPE BbINONIHAKTCA TAKMMWN CXeMaMW.

<] Cxembl B npoueccope
CxeMbl CUHXPOHWN3NPY-
IOTCA TaKTOBbIMU
umnynbcamu, NogobHo
TOMY Kak gupuxep
ynpasnaeT urpoin
MY3bIKaHTOB B OpKecTpe.

MaLlnHHbIN KOop,

lNpoueccopbl MOHUMAIOT NULLb 3anuce wicna
HabOp MHCTPYKLWIA, Ha3blBaeMbIi .
MaLUMHHbIM KOAOM. V13 NpOCTbIX

WHCTPYKUWIA CNOXEHWA, BblUUTaHUA,

XpaHeHUA AaHHbIX U APYrvX MOXHO

COCTaBNATb CNOXHble NPOrpaMmmbl. beos
bparmenTa

; Kopa
> Y10 TaKoe MaluMHHBbIN Koa?

MalnHHBbIM Kog — 3TO NPOCTO YMCAa, CpaBHeHue
No3TOMY NPOrpamMmmncTbl MCNONbL3YIOT AByx
A3blkK Bpoge Python, koTopblie B utore SHanetan

npeo6pasyoTcA B MalWHHBINA KOA,.



MPOLECCOPDHI U ﬂAMFITb:::"‘f- ‘51&.

Mamartb
MMKpOCXEMb! MaMATU TOXKe Halrne4dyaTaHbl Ha KpEMHWEBDbIX

nnacTuHax. HeckonbKo NorMyecknx BeHTunen GopmmpyioT

cxemy-3aluenky. Kaxkaas 3auienka XpaHuT oguH 6ut (npo-

CTeNLWNIA NeMEHT aHHbIX C ABOMYHbIM 3HaueHuem 1 unu 0).

M3 MHOXEeCTBa TakMX 3aLLesoK NoMyyaTCa XpaHunumiLa
MerabanToB 1 rurabanTos AaHHbIX.

MamATb cocTout
13 OAWHAKOBbIX,

SNEKTPOHHbIX CXem

e a 3ANOMHU

06paboTka nHpopmaLum

Mpoueccop 1 NamsATb B COYETAHWUM
C yCcTpoOMCTBaMy BBOAA 1 BbiBOAA —
37O BCe, YTO HEObX0AMMO
KomnbloTepy. Hanpumep,
nonb30BaTesb UFPOBON
nporpammbl BBOAUT KOOPAWHATDI
C MOMOLLbIO MbILWKW, MPOLeccop
NPOU3BOAUT pacyeTsbl, obpalyanch
Npw 3TOM K NamaTy, 1 BblgaeT
pe3ynbTaT — WrPOBOIA MePCOHaX
Ha 3KpaHe JenaeT NpbhKoK.

KOOPpAWUHATHI
nepcoHaxa

Va

BBOA

NOBTOPAKWWXCA tnokoe

Kaxabiih Gnok namaTi
MOXKET XPaHUTb MUNNOHBI
n Munnuapabl BUT faHHbIX

Knunk mellwkon

NPOLECCOP

Yo e CNEHT

MamATb YacTo Ha3biBakwT cnosom O3Y
(cokpallueHune oT «<onepaTMBHoe
3anomMuHalollee yCTPOMNCTBO» — aHr.
Random Access Memory) — 310

| O3Hau4aeT, 4To MOXHO bbicTpOo 0bpa-

| TUTbCA K noboin ee yacTu, B OTAIMYME
OT yCTapeBLWnx TMNOB NaMATH C NooYe-
peaAHbIM JOCTYNOM OT Hayana K KOHLY.

Kaxxpomy anemeHTy AaHHbIX

/ COOTBETCTBYET YMCAO
(appec), nossonatwuee

6bICTPO €ro HalTK

<| NMporpammbi 1 AaHHbie
lMporpammel HeNpepbIBHO
CUYMTbHIBAIOT, 3aNUCbIBAIOT

1 0OHOBNAIOT flaHHbIE B NaMATH.

NAMATD
XpaHuT j

BeinonHenue urposon
nporpammsl

MpbiXOK Urposoro

nepcoHaxa \

BbIBOJ
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Heobxoaumble nporpammbl

{180-181 BHytpm

KOMNbIOTEPA
Ectb nporpammbl, KOTOpble HEOﬁXO,U,VIMbI KaxXgomy (182182 o
& ix BOWYHaA
KOMMblOTEpY ANA NpaBuibHOW paboTbl. OaHM U3 Hanbonee -

KOMMUNATOPbI U UHTEPMNpPEeTaTopbl. il

OnepauyunoHHasa cuctema

JTa nporpamma

OnepauunoHHas cuctema (OC) orpa6orana csoe Y Kaxaoi
ynpasnseT pecypcamu KomnbioTepa. s s e i

nopuum 1 y4acToK
Onxa ONpPEAENAET, KAKUM Nporpam- NpoLEeccopHOro KOMMbIOTEPHOM
MaM pa3pelleHO BbiNoNTHeHUe, BpemeHu namaTu

BpemaA ux paboTbl U Kakue yCcTpomn-
CTBa UM JOCTYnNHbI. Takxe OC npe-
[OCTaBNAET NONb30BaTENIO UHTEP-
dencol (Hanpumep, MeHeaKepbl
dannos) onsa B3aumoaencTens

¢ komnbioTepom. Microsoft
Windows n Mac OS X —
nonynapHbie onepauuoHHble
CUCTEMBL.

OnepaunoHHan cuctema —
Kak OCbMWHOT, Wynanbua '-
KOTOPOro CBA3LIBAOT
pa3sHble YacTH KOMMNbIoTepa

i III|'|'-
=3

OnepaunoHHan cucTema
yNpasnAeT NPoLeccopHbiM
BpeMeHeM

[> Kak ato pa6otaet
MpoueccopHoe Bpema
AennTca Ha nopuun.
Mporpamma nonyvaet cBoto
nopuuo, 1, ecnn oHa

HE ycnena 3asepumnTbca

3a 310 Bpema, OC npuocra- 31a nporpamma
HaBAWBaeT ee 1 nepexognT OXUIAET CBOE
K Cnegylouiei nporpamme. ouepen




HEOBXOAWUMbBIE NPOrFPAMMDbI

BXOAHbIE AaHHble

KomnunaTtopbl Komnunatop $

I
N MHTEpnpeTaTopbl - won (o
A3bIKM ANA COCTABNEHNS Nporpamma - m":":n’-'::npa - B MalVHHOM |
nporpamm (Takue, kak Python) Koge :
Ha3bIBAIOT «A3bIKAMM BBICOKO- A KomnunsTop O
ro yposHa». lpoueccop KOMMMAATOPbI CO3AaI0T MaLLUMHHbIiA BBIXO/IHbIE
He NMOoOHWMaeT 3TUX A3bIKOB — KOJ, KOTOPbIW MOXHO COXPaHUTb AaHHbie
ANA Ux npeobpa3oBaHns 1 BNOCNEACTBIAM 3anyCTUTb. o
B MOHATHbIN NpoLIeccopy WHTepnperatop

HU3KOYPOBHEBbIN A3bIK I> UnTepnperaTop
(MALWMHHBIN KOA) CNy»KaT KOM- WHTepnpeTaTopsi ofHO-
NMUNATOPbI U NHTEPNPEeTaTopPbl. BpemMeHHo npeobpasytoT

KOA W BbINONHAKT ero.

BbIXOfHbIE
AaHHble

OC sbinonNHAET GYHKUMIO
MOCTa Mexay nporpamma-
MW, KOTOPbIE HYXHO
3anycTuTb, U KOMNbloTep-
HbIM ¥ene3om
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XpaHeHune JaHHbIX B dpannax

B KOMNbIOTEPHOI NAMATN MOXKHO XPaHUTb HE TONbKO
Yncna u CUMBOJbI, HO U MHOXKECTBO APYruX AaHHbIX,
BK/IOYanA My3blKy, N306paxkeHns n Bueo.

Ho Kak XpaHATCA 3TU AaHHbIE N FAe NX UCKaTb?

{ 182-183 [isonuHas
cncrema

{ 188-189 [poueccopsi
1 NamATb

{190-191 Heobxoaumbie
nporpammbl

Kak xpaHATcA AaHHble?

Korga gaHHble HyXKHO OTNOXUTb Ha NOTOM, UX 3anucbl-
BatoT B pann. 3tomy dainnny MOXKHO AaTb UMSA, MO KOTO-

(Gaiinosan cuctema
KOMMNbIOTEPA MOXOXa
Ha CUCTeMY XpaHeHuA
6ymar 8 daiinax

pomy ero bygert nerko HanTu cHoBa. Manbl XpaHAT
Ha »KeCTKNX ANCKax, Ha dnelkax u aaxe B MHTEPHeTe,
TaK UTO JaHHbIM HUYEro He rPO3UT, Aaxe ecn

KOMMbIOTEP BbIKNMIOYEH.

®Dannbl — 370 610KK ABOUYHbBIX
AaHHbIX (6UT).

Pasmep ¢arina uamepsioT B Takux
enHULax, Kak:

1 B = 8 6uT (Hanpumep, 10011001)

1KB=1024B

1MB=1024KB=10485768B

1GB=1024 MB=1073 741824 B

1TB=1024GB=1099 511627 776 B

V Wndopmauus o paine

@aitn — 3T0 He TONbKO XpPaHUMble
[aHHble, HO U ero CBOWCTBA, KOTopble
copepar Bce HyxHble ana OC ceepeHnA
o dalne.

Wma daina
[ONMMKHO ObIT
3anoMuHalo-

wrmca uma groove

K kakomy Tuny
NPUHaANEXNT
dain, obbiuHO

TpW cMmBONa

Mporpamma,
cnocobHas
obpaboratb
faHHble gaina

PacnonoxeHwve
daina
Ha KoMnblOTEpE

Pa3zmep danna
(cm. Tabnuuky
cnega)

"

Cpenawn npaebii KNUK

o daiiny, utobsl yBugeTh
ero CBONCTBA, TaKMe Kak
TUN, pacnonoxeHne

W pasmep

Music Player

/Users/Jack/Music




Katanorm

Dannbl nerye HamT, eCaIV OHWU NPAMOTHO PACCOPTUPOBAHDI.
C 37011 Uenbio dGaiinbl MOXKHO rPyNMNMPOBAaTh B KaTanorax,
KOTOpble Take Ha3biBaloT nankamu. Yacto ygobHo, 4tobsl
KaTanoru 6b1av BNOXEHbI OAUH B ApYroi, 06pa3ys aepeso
KaTanoros.

V OepeBo KaTtanoros

Korga B Katanorax ecTb 4pyrue Katanoru,
nonyyaeTcs CTPYKTYpa, HaNoMMHAIoLan
nepesepHyTOe AepeBo, y KOTOPOro ecTb KOPHU
1 BETBM (MX Ha3bIBAIOT NYTAMM).

KopeHb fiepesa
KaTanoroe, ¢ KOTOporo
HayMHaEeTCA NOWUCK
dannos

3TOT NyTb COAEPMKUT
nonb30BaTenbCKue
AaHHble [xeka

Y
——

bain Y 3ByKOBbIX
dainos bbiBaloT
pa3Hble
paclwmvpeHus

story.txt film.mpg
J Png njpg —
TekcToBbIA gz;;g:a

MNporpamma «Dannosbiit MeHegKep»
nomoraeTt uckatb Gainbl U Katanoru.

QainnoBbli MEHeKepP B Kaxaon
onepauvoHHON CcUMcTemMe CBON.

Windows: ncnonb3yii «[poBoaHuMK
Windows» ans Haeurauum no gepesy
KaTanoroe.

Mac OS: ucnonb3yi Finder gna Hasura-
U1K No Aepesy KaTanoros.

Ubuntu: ucnonb3yit Nautilus gns
Haewurauvu no gepesy KaTanoros.

3TOT NYTb COAEPMKUT
nonb3oBaTenbckme
fAaHHble Capbl

Mpg — Tun
Buaeodannos

n3obpaxeHnin

groove.mp3 funk.wav sunnyday.png island.jpg
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NHTepHeT

WHTepHeT — 3TO ceTb, CBA3bIBalOLaA KOMNbIOTEPbI NO BCEMY

{182-183 [lBowuHaA
cucTema

{ 192-193 XpaHeHune
MUpy. Korp,a KOMMNbOTEPOB TaK MHOIO, HY>KHbI cneyunasibHble naHHbIX B bainax

TeEXHONOrnm opraHnsauyunn aaHHbIX.

IP-agpeca
KaXkablin NOAKAOYEHHDBIN K UHTEPHETY KoMMbtoTep unun tenedoH nmeet
CBOV agpec — Kak byaTo 310 oM. Takue agpeca HasbiBaloT agpecamm

MakeTbl

WHTEPHET-NPOTOKONa (IP}, 1 COCTOAT OHW U3 NoC/IegoBaTeIbHOCTA Li,lnd)p. T,

B NpaBnneHOM

V OTnpaeka nHpopmayumn nopagke
Daiinbl NnepeanT ¢ KOMNbIOTEPA Ha KOMIMbIO- s
p A p agpecar

Tep ManeHbKMmMu NopUnAMN — nakeTamu.
CneunanbHbie KOMMNblOTepPbl-MapLIPYTM3aTopPbl
nepechiNaoT 3TK NakeTbl MO Ha3HaYeHMIo.

NpUHXMaeT
nakeTbl

OTnpasnaowmn
KOMnbloTEp
nepeaaer AaHHble

MNakeTbl NyTewWecTBYOT
Mmexay
MapLupyTusaTopammu
no BCEMY CBETY

@ain pasbueaeTca Ha nopunn
[laHHBIX, KOTOPbIE Ha3blBaOT
nakeTamm

MpoTOKON — 3TO CNUCOK NPaBu.
NHTepHeT-NpoTOKONbI cogepKat
</ Appeca npaswna, onpegenawoune

Kaxnapiit nakeT gaHHbIX pasmepbl NAaKeTOB U UX CTPYKTYPY.
nomeuvaetcs IP-agpecamu NHTepHeT-ycTpOoMCTBa AOMKHbI
OTNpaBuUTENA W NoAy4aTens. CnefoBatbh 3TUM NpaBunam, 4tobol

HdomeHHble nmeHa, Bpoge ycnewHo obmMeHnBaTbCa JaHHbIMU.
dk.com, Toxe npeobpa-

3ytotcA B IP-agpeca.




Mepepaya AaHHbIX

[lepen oTnpaBKOW NakeTbl HYXXHO
npeobpas3oBaTtb B ABOUNYHbIE
curHansl (Hynvu 1 eguHULbI),
KOTOpPble MOXHO NnepefasaTb

Ha 6onblwwe pacctoanua. Ina
3TOrO B KaXKAOM UHTEpPHEeT-
yCTPOWNCTBE ecTb CeTeBou agan-
Tep. PasHble aganTepbl nepepaiot
[laHHble pa3HbIMK cnocobamum.

£\ dnekTpuyecTso
Ona nepepaun Hynewn

¥ eAnHWL B BUAE IneKTpude-
CKWUX CUrHANoB PasHoWn CUIbI

MCMONb3YI0T MefHbIE
npoeoaa.

.\ Ceet

CneuwanbHble CTEKNOBO-
NOKHa (ONTOBONOKOHHbIE
kabenw) cnyxar gna
nepefayv JaHHbIX B BUAE
CBETOBbIX MMNYNbCOB.

2\ PagvnoBoOnHbl
PazHbie TMNbl paguoBonH
WCNONb3YTCA ANA
becnposogHoi nepega-
4m Hynei u eguHUL,.

MopTbi

Tak e, Kak NMCbMO OTNPaBNAT
KOHKPETHOMY YesI0BEKY, XKMBYLLEMY
no yKa3aHHOMY afpecy, NakeTbl
MO>KHO OTNPaBNATb KOHKPETHOWN
nporpamme, pabotatouen

Ha ycTponcTae. [ina obpaweHuns
K MpOorpaMmam 1Ucnosb3yoT
HOMepa, KOTOpble Ha3bIBalTCA
nopTamu. Y HeKOTOpbIX Nporpamm
eCTb CneynanbHo BbleNeHHble
ANA HAX NMOPTbI, HaNpPUMep
Beb-Opay3ep Bcerga npuHUMaeT
nakeTbl yepes nopt 80.

KombuHauwua IP-agpeca n nopta
M3BeCTHa Kak CoKeT (Hanpumep,
192.168.0.1:2222). CokeTbl
No3BONAIOT NPOrpammam
obmeHunBaTbCa
[JaHHbIMUK Yepes
WHTEPHET, 4TO
Heobxoaumo,
Hanpumep, Ans
OHNANH-Urp.

V' Homepa nopToB

Homepa nopToB HaxoAATCA B Anana3oHe
ot 0 go 65535 v genATcA Ha TpW rpynnbi:
oben3BecTHble, 3aperncTpMpoBaHHblie

1 YacTHble.

IP-appec ycTpoiicTea
NOXOoX Ha agpec
ELERTE]

MNopt

B yCTpOMCTBE
NOX0XK

Ha Homep
KBapTUpbl

B 30aHUK

MapwpyTtusa-
TOpbI
noctasnaT
NakeTol

no agpecam,
CNOBHO
MOYTaNbOHbI






[lporpammupoBanue
B peasibHOM mupe
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KoMnbloTepHbIe A3bIKW

CywwecTByI0T TbICAYM A3bIKOB NPOrpammMmnpoBaHus.
Kakon u3 Hux BbibpaTb, 3aBUCUT OT MHOTUX paKTOPOB —
K NpMMepy, Ha3Ha4YeHUsA NPorpamMmmbl 1 MOAENU
KOMNbloTepa, Ha KOTOPOM OHa A0JIXKHa paboTaTb.

I'Ionynﬂ PHbIE€ A3bIKU NpOorpaMmmMmmnpoBaHnA

HekoTopble A3bIKKM 06penu N3BeCTHOCTb Kak 0COOEeHHO
noagxoAaalme AnAa Co3faHnA TOro UM MHOro BUAa NPOrpamm.

BoT Kak Bbirnagut nporpamma Hello World! («[TpuseT, mupl») &
Ha HECKOMbKMX NONYNAPHbIX A3blKax NPOrpaMMUpPOBaHns. [l

#include <iostream>
int main()
{

., | " e .
std::cout << “Hello World!" << std::endl; #import <stdio.h>

int main(void)
{

printf(“Hello World!");
}

}

A CH++ e .
OcHoBaH Ha C ¢ gobasneHnem gl e
_— HOBbIX BO3MOMXHOCTEN. S
l MNogxoauT AnA co3gaHus £
6bICTPbIX NPOrpamm, Hanpw- ok
Mep NpUCTABOYHBIX UrpP. A Objective-C
OcHoBaH Ha C, C HOBbIMW BO3MOX-
HocTAmMK. CTan n3BecTeH Kak A3blK
- 0N NPOrpaMmMrUpoOBaHNA KOMIbIO-
class HelloWorldApp { Tepos Apple Mac 1 iOS-ycTpoiicTs.

public static void main(String[] args) {
System.out.printin(“Hello World!");
}

} <Iphp

echo “Hello World!";
>

A Java

YHWBepcanbHbii A3blK, paboTa-
IOLLMIA NOYTK Ha BCEX KOMNMbIO-
Tepax. Ha Hem yacTo nuwyT
nporpammbl gna OC Android.

AC
OfuvH 13 cambix U3BECTHbBIX A3bIKOB,
C yacTo ncnonb3lyetca ana

. KomnbioTep- 204-205) |

Hble Urpbl

MobunbHble 206-207 )

- NIPUNOXEHNA

#include <stdio.h>

printf(“Hello World!");

NporpaMMmpOBaHNA 3NEeKTPOHHbIX
YCTPOWNCTB.

-

alert(‘Hello World!');

A JavaScript

CnykuUT gna co3panua
nporpamm, paboTarLmux
B Beb6-Opay3epe, —
BPOAE NPOCTbIX UrP

M MHTEPAKTUBHDIX
canToB.

< PHP

PaboTaeT Ha ceTeBbIX
cepBepax, 0bblYHO
MCnonb3yeTca Ana
CO3/1aHNA NHTEPaAKTUB-
Hbix Be6-calToB.



—

A3bIkK n3 npownoro “an’ B KU3HU

MHorue A3blky, KoTopble Hbinm nonynapHbl 20-30 neT Tomy Owwnbka 2000 roga
Hasag, Tenepb yCTapenu, XOTA Ha HEKOTOPbIX CUCTEMAX
UX NCNONb3YIOT U ceinyac. Mo HbIHELWHUM MepPKam 3T A3bIKK Bo MHOrMX nporpammax Ha ycra-

4aCTO CYNTAIOTCA CNIOKHBIMU B MCMONb30BaAHWM. peBlwx Ast@x apaaeCOBOL rog
6bin npencraened Asy3HadyHbimMm

- yncnom (Hanpumep, 99 BmecTo
PazpaboTaHHbliit B 1964 rogy B lapTMyTCKOM KOJ- 1999). «Owwn6bkKa 2000 roaa»
nepxe B CLLUA, BASIC 6bin oueHb NnonynsapeH Kak

rposuna cucTtemam Npu HacTynne-
A3bIK ANA NePEBbIX AOMaWHWX KOMNLIOTEPOB.

Hum 2000 roga, Beab TOrga rog
B fatax cépocuncsa 6bi 8 00.

PaspaboTaHHbiit B 1954 roay 8 pupme IBM, Fortran Yrobbl npegoTepa- ~——\ &

yauie BCero ucnonb3yeTca Ans mateMaTuyecknx TUTb «OIMBKY  »

pacueToB Ha bonblunx KomnbloTepax. Ero go cux 2000 roga», npu-

nop NPUMeHAIT B MPOrHO3MPOBaHUK NOrogbl. wnoce 06HOBUTL
KOMMNbIOTEPHI Voo

g no Bcemy mupy
Pa3zpaboTtaHHbiil B 1959 rogy KOMUTETOM 3KCNep-

ToB, COBOL a0 cnx nop NCnonb3yeTca BO MHOTNX
6aHKOBCKUX U BU3HEC-cucTemax.

JK30TUNYEeCKne A3biKun

Cpeau TbicAAY pa3HOO6pPa3HbIX A3bIKOB
NPOrpamMMmnpoBaHuns HeKoTopble Bbinu
npuAayMaHbl 4na 0cobbix, HEOObIYHbIX

uenen.

A Malbolge

Asbik Malbolge paspabotaH Tak, 4tTo6bl NPOrpaMmmnpoBaTh

Ha Hem 6bino Heso3moxHo. lNepsbiit Koa Ha Malbolge noasunca
Nvwb Yepes ABa rofga nocne co3gaHnA A3blka U 6bin creHepupo-
BaH ApYyroin nporpaMmoi.

-
L A Ook!
A Chef A3bik Ook! paspaboraH ana
MNporpammbl Ha a3bike Chef OpaHryTaHoOB U COAEPKUT NNLLb
A Piet BbIFNAQAT Kak KyNnHapHble Tpu komaHabl: Ook, Ook! n Ook?
MNporpammel Ha A3bike Piet BBINMAQAT Kak peuenTbl! Bnpouem, no Hum /13 HUX MOXKHO COCTaBUTL elle
abcTpakTHbIE KaPTUHbBI. ITO N3obpaxeHne — BPAL N NOAYYMTCA NPUroTo- WecTb KOMaHA, Takux Kak «Ook!

nporpamma Hello World! («MpueeT, mupl»). BWTb YTO-TO CbefobHoe. Ook» unu «Ock? Ook!».
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3Be3/bl NpPOorpaMMmnpPoOBaHnA

30 AHA B AeHb MUNNNOHbI MPOrPaMMUCTOB MO BCeMY MUPY
pa3BMBaOT KOMMNbIOTEPHYIO NHAYCTPUIO, HO MOPON KTO-HMbYAb

CMOTPU TAKXKE

. {18-19 Kakcrate

nporpaMmmMmmncTom

Komnbiotep- 204-205 )

| Hble Urpbl
aenaert 0cob6eHHO BaXKHbiN war. Bot HeckonbKo Hanbonee
3HAMEeHWTbIX nporpaMMMCTOB.
S A
Apa Nlagneiic Nak Tolopyyr

Crpana: BenukobpuTaHna

Toaei: 1912_195,

fopbi: 181 5-1852

WsgectHocTb: ANA Nasneic cumTaeT
cA nepsbiM nporpammucTom ﬁ
g ncropuu. B 1843 roay
oHa onybnukosana nepsyio a =
nporpammy AnA aHanuT-
yecKo MawuHbl Yapnb3a =
Ba66nAKa (npoobpa3

komnbioTepa). OHa TaKkxe }
npepnoxuna cnocobbl NPeA
CTagneHns CUMBONOB B BUAE

yucen.

Crpana; BEHMKOGDMTEHHR

bunn Teittc v Mon Annex

rPEﬁ( xon"ep (rpana: CLUA

Crpama: CLUA

Toabi: eTC pOAWNCA B 1955-m, AnneH — B 1953-m

loabi: 1906-1992 WssectrocTb: B 1970-x bunn

Teirtc v Mon AnneH
U3BectHoCT: Mpeiic Xonnep cospana ﬁ OCHOBaNN KOMMaHWio
NepBbI B MUpe KoMnunaTop _lI.II_ Miscosoft. Oxu npuay-
(TPaHcnATOp noHsTHOM Yenoseky manu pag paHTacTu-

MPOrpammbi B MALUHHbIN Kop).

[ yecku nonynApHbIX
lpeiic 6bina He Tonbko YYeHbIM, nporpamm, TaKux Kak
HO M KOHTP-aAMUpanom Miscosoft Windows
¢nota CLUA! = I ! n Microsoft Office.

ST vy




fymneii Exou u Curapy Musmoro

Crpana: AnoHus

Topbi: Exon —
1941-1997, Musmoro poawunca B 1952
-M

M3BectHocTb: Ekoum 1 Muam
pabotanu Ha Nintendo —UTO
KoMnaHuio, Bbinyckaio-
Lwyio Bupgeonrper. Exkon
Npuayman npucraeky
Game Boy, a Muamoto —
PAR nerenaapHeix urp
Hanpumep «Cynep Map;do» _

(TpaHa: CWA

973-m

Topst: 062 poannuce 8 1

W3BecTHOCTD: B 1996 ropy MNenpx
v bpuH

Hadanu paboTy
Hap NpoeKToM, ﬁ
KoTOpbIN CTanN No” - B
cxosukom Google-
Vix meTofpl 3bdex”
TUBHOTO NOWNCKA
npoussenv pesonto-
uuio B yHTEpHETe.

[BUXeHUe 0TKPHITOTO

W3BecTHOCTb: [ABVKEHWE otkpbitoro MO
coobLecTBo pa3paboTumnKOB,

AOMXHbI O
B pamKax ABUKEHUA pa3paboTaHo MHOTO BaXKHbIX NPOEKTOB,

Hanpumep onepauvoH

3B.E3ﬂ,_bl [I“P_OI’PAMMI/IPOBAHMFI

Tum beprepc-iin

(TpaHa: BennkobpuTaHua

Topl: poAUNCA B 1955-M
WsgectHocTb: PaboTaA B CERN
(3Hamenmblﬁ uccnenoaaTenbcwh
LEeHTP B UJaeﬁuapwu),TmM
BepHepcTn n3obpen becnnatHyo
AnA BCeX CeTb WHTEPHET.

B 2004 ropy koponesa

Enuzaseta Bropas :
npow3sena ero

B poiuapv.

&

x

- -

Ma PK uyKEpﬁepr

Crpana: CLLUA

.H. logsi: pogunca s 1984-m

|
W3BectHocTh: Uykepbepr
:anycmn coumanbHyio ceth
acebook e 2004 rogy, euje
y4acb B Konnepaxe. Tei':lepb
3TO KOMNaHuA-munanapge,
a Llykepbepr — ogun i
w3 boraTteiwmx niogen Mupa

NpOrPaMMHOro obecnedeHia

Crpana: BCe CTpaH bl

Topbl: OCHOBAHO B 1970-m

— 370 BCEMUPHOE
CcunTaloLMX, YTO NPOTPammbl

bITh BecnnaTHbIMWU U AOCTYNHbIMW ANA BCEX.

uas cuctema GNU/Linux 1 Wikipedia.
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TpynontobuBsblie

NporpaMmmbl

KOMI'lhIOTepr n nporpammbl CTann I'IpHBbl‘lHOI?I YyacTbio ObiTa.

{180-181 BuyTpu
KOMnbloTepa

{192-193 XpaHeHue
AaHHbIX B painax

W30 fHA B ieHb CNOXKHbIE NPOrpamMMbl, CO3AaHHbIE ANA pellueHns
HEBEPOATHO TPYAOEMKUX 3afjay, NOMOraloT NI0ASAM B UX Aenax.

YnakoBkKa ¢pannos

MouTtu BCe dainbl, KOTOPble NepeAaloTCA NO CeTU UHTEPHET,
TeM U NHbIM CNocobom ynakoBaHbl (C>kaTbl). Nporpamma
yNakoBKM BbIABNAET 1 yaanaeT n3bbiTOYHbIe AaHHbIe, YTOObI
B damne octanacb TONbKO nonesHaa nHGopmauus.

<l CGkaTne gaHHbIX
Ynakoeka ¢aiinos
HanoOMWHAET 3anuxunea-
HUWe NoNpbIryHYMKa

Ha NPYXWHKE B WKATYAKY,
yTobbI UrpyLIKa 3aHMMana
MEeHblUe MecTa.

“ww” B XKU3HM

3ByKoBbie paitnbi

Ecnu 6bl He ynakoska daiinos,

B My3bIKaJ1beII-7I nneep nomeuia-
nock 6bl OT CUIbI HECKONBKO
neceH. CkaTue 3ByKOBbIX laHHbIX
Mo3BONAET 3aKadyaTb B OObIUHbBIN
Hepoporon cMapTOH ThiCAYU
MY3blKaNbHbIX TDEKOB.

SEI

CekpeTHble wndpbl

Korga Tbl BBOAWLLB NAposb

Ha canTe, genaellb NMOKYMKU Unu
oTnpasnAeLwb coobueHna B UH-
TepHeTe, cneunanbHble Nporpam-
Mbl LWKMPYIOT TBOW NINYHbIE
[aHHble, YTOObI 3/T0YMbILLSTIEHHUK,
nepexsaTuB WX, HAYEro He cMor
NOHATb. [NobanbHbie 6aHKOBCKME
CUCTEMbI LENIMKOM 3aBUCAT

OT Nporpamm wudposaHna
OaHHbIX.

<| KpunTtorpadusa
Kpuntorpagua — 3to
Hayka o wndpax. CnoxHble
maTemaTu4eckvie anropuT-
Mbl WKUOPOBKK 1 pacund-
POBKMW NMYHBIX AAHHBIX
nomoraioT obezonacuTb nx
OT 3/10YMbILNEHHUKOB,
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B 2
i} g
TPYAONKWBWUBBLIE NTPOTPAMMDbI = 4

UcKycCcTBEHHDbIN

NHTEeJIIeKT

«YMHbIMWU» ObIBAIOT HE TONbKO
KOMMbIOTEPHble Urpbl. cKyc-

CTBEHHbIN nHTennekT (M)
NCNonb3yeTcs B MeguLmHe,

a TakXe Ana ynpasjieHUA

A MeguuwnHa /\ PasmuHupoBaHune
poboTamu B onacHbix Ans
. [NporpammHbie cucTembl aHannsn- Mcnonb3ya «ymHbix» poboTos
ﬂ"Oﬂe“ yC‘HOBM;'x’ Hal:lpMMevp PYHOT rpoMmagHble obbemsl megn- AnA pasMUHWpPOBaHWA MecCT,
B 30HaX BOEHHbIX AenCTBUN LMHCKOW MHPOPMALIUW, COOTHOCAT 13 KOTOPbIX 3BaKyMpPOBaHbI
N1 NPUPOAHbIX KaTac'rpoq)_ ee C flaHHbIMW O NaLMeHTe 1 3aTem NIOAN, MOXKHO CNACTU XKU3HW
npepnarawnT AnarHos. MHOMEeCTBY Cconpar.
CynepkomnbioTepbl T B KM3HH
CynepkomnbloTepbl, NPOM3BOAALLME pacyeTbl ABUXKEHWA
YHED PBl MROVABORAIAE P A Mporxo3 noroapb!
KOCMUYEeCKUNX 06'bEKTOB, COCTOAT U3 TbiCAY Npoueccopos,
KOTOpble NCNonb3yT obume aaHHblie 1 ObICTPO 0OMEHN- MpeackasbiBaTh NOroay oueHb
BatoTca uHGopmaumen. NMonyyaeTca KomnbloTep, Cnocob- cnoxHo. Cynepkomnbiotepbl paboTaioT
HbII BbINOMHATL MUIJIMOHBI ONepaLnii B CEKYHAY. C rpOMaHbIMI 06bemMamMm AaHHbIX,
KOTOPbIE HYHbl AN1A MOCTPOEHMUA
3 Kaxpgblit npoueccop paboraet nporHo3sa. Kaxkgblit npoueccop cynep-
2 KomnbioTep Haj OAHOW U3 noa3anay KOMMblOTEPa paccYUThIBAET MOTrOAY
pasbunsaet 4 [Ins kaxaoi noa3agaum Ana HeboNbLOro yyacTka KapTbl.
3apavy HaxXoQWUTCA OTAENbHOE 3atem pesynsraTbl 06 beAUHATCA
KA pEOenBUINe peweHue B 06Kt NPpOrHo3
nogaap‘aqai 5 Komnblotep
— F obbeguHaeT
oTaeneHble
pelueHun
1 CnoxHan 3apava =
BBOAUTCA 6 KoHeuHbli
B CYyNepKoMnbioTep pe3ynbTart roToe

A\ Kak aTo paboTaer

3apauu pa3busaloTca Ha HebonbluMe NOA3aAaun, Kaxaon

13 KOTOPbIX OJHOBPEMEHHO 3aHMMAIOTCA Pa3Hble NPOLEeccopbl.
3atem pe3synbTaTtbl 06beanHATCA B 0bLlee peweHwe,
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KoMnbOTEpPHbIE Urpbl

Y10 HYKHO AN co3aaHuA cCOBpeMeHHOoW Bugeourpbi? Bece
KOMIMbIOTEPHbIE UTrPbl AeNal0TCA NO pasHbIM peyentam

13 OHNX 1 TeX Xe uHrpeauneHToB. Kak npaBuno, ycnewHblie
Urpbl BbINYCKaloOT Lenbie KOMaHAbl pa3paboTunkos,

a He NpPorpaMMuUCTbl-OANHOYKN.

KTo genaet kKomnbloTepHbie Urpbi?

[laxe npocTbie urpbl Ha TBOem TenedoHe, BO3MOXKHO, CO3AaHbl 60nbLINMU
rpynnamu niogein. Ytobbl urpa Bbilwna yaavyHoN 1 cTana nonynsapHon,
TpebyeTca BHUMaHWe K fileTanAM Ha KaXKAoM 3Tane ee pa3paboTkm —
ANA 3TOrO Y HYXKHO MHOTO NIoAEN C Pa3fINiHbIMU HaBblKaMW.

4 MporpammwmcTt
MporpamMmucTbl NUWYT
kog, 6narogapsa koTopomy
urpa paboTtaer, ogHako ana
3TOro HeobxoauMo
y4acTue ocTasbHbIX
YNeHoB KOMaHabl.

A CueHapucer

[lna coBpemeHHbIX urp
MHTEPECHbIN CIOXKET BaXeH
He MeHee, yem ANA KHur
unn dpunbmos. CLeHapucTbl
NPUAYMBIBaIOT BCE UrPo-
Bble UCTOPUKN U BCEX
nepcoHa<keu.

<l An3aiiHep ypoBHei
ApxuUTeKkTopbl BUPTYanbHOro
MWUpa, An3alHepbl YpoOBHeA
CO34al0T MHTepecHble Ans
NPOXOXAeHWA UrpoBble
YPOBHW.

s

> TectupoBWUK
MoeT nokasaTbcs,
4TO UrpaTh B UTPbl
UenbiMu AHAMKU —

3TO CKa3Ka, a He pabo-
Ta, O/HAKO TECTUPOBLN-
KW 3a4acTyio CHOBa = W
W CHOBa NPOXOAAT OAUH

U TOT XK€ YPOBEHb, BbIMCKU-

Bas oWnbKW.

<] 3ByKOMHMXKeHep
Xopolwei urpe (Tak xe,
KaK 1 xopotuemy
$unbmy) ana cosgaHua
HacTPOEHUA HY>KHa
KauyecTseHHas My3bika
1 3BYKOBble 3pdeKTb.

© (200-201 3se3an!
NpOrpaMM1poBaHusA

| Mo6unbHsie 206-207 )
NPUNOKEHUA

|
= f
A OusanHep rpadpmkm
Wrposbie ypoBHU U nepco-
Ha»XW [OMXKHbI BbIrNALETb
npuenekartensHo. lnsan-
Hepbl rpapuKku oTBEYaloT

3a BHELWHWIA BU BCEX
06BLEKTOB B Urpe.

Wrposas npucTaeka, Unu KoH-
COMb, — 3TO CneuyuanbHaa Mogenb

KOMMbIOTEPa, CO3JaHHasA AnA
3anycka urp. KoHconu, Takune Kak
PS4 n Xbox One, 06bi4HO OCHalle-
Hbl MOLLHbIMY rpaduyeckumm

1 3BYKOBbIMW NPOLECCoOpamu, 4To
no3BonAeT fenatb urpsl bonee
peannucTUYHbIMI,
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KOMMNbBITEPHBIE UTPbI .uzsslt:

DnemMeHTbl Urpbl

Haunbonee TunnyHbie NrpoBbie 31eMeHTbl YacTO KOMMOHYHOT
B BUE «UIPOBbIX ABUXKKOB». [IBUXKKN NpeacTaBnsaioT cobomn
roToBYH OCHOBY ANnA ObICTPOro Co34aHnA HOBbIX UTP.

[> CroeT 1 noruka urpbl
Kaxpgoi urpe HyxeH xopo-
LKA CIOXET 1 HeKan uenb,
Hanpumep cnaceHue NPWH-
ueccol. l[pamoTHO npopabo-
TaHHaA UrpoBasn Normka

He JacT UrPoKY 3acKy4aTb.

</ UIrpoBan ¢puzmka

Y1obbl rpa 6bina gocToBepHOM,
HYHO BOCCO3/[1aTb B ee BUPTYyanb-
HOM MUpe 3aKOHbI M1pa peanbHoro,
Hanpumep rpasuTauuio U peakuuio =
Ha CTONKHOBEHWA. A Tpaduka

Yem 6onee peanncTMUYHbIMW CTAHOBATCA
Wrpbl, TeM cnoxkHee ux rpadmka. [suxe-
HWA Nioaen, AbIM U BOAY O4eHb TPYAHO
> YnpaBnexuue 1306pasnTb JOCTOBEPHO.

Xopouwei urpe Hy»Ho yaobHoe

1 NOHATHOE ynpasnexHue. YaayHoe

ynpasneHve 3actasnsaer urpoka A

3a6bITb O TOM, YTO OH HaXXMMaet

Ha KHOMKW.

> 3Byk
Bce ronoca, 3syuauvie B urpe,
LOMKHbI ObITh CHauana 3anucaxsl.

g — Tak>ke Hy>XHO co3fjaTb POHOBYIO
. Oripoi Asepi 3 - MY3bIKY W CONPOBOMXAAIoL e
" wonyms, Yon. — 3BYKOBbIE 3O DEKTI.
" Waeunm, Ioite, | =
BoKocb, & He CMory “mms” B XU3HN
370 CAENaTh.
ceprSHble Urpbl

Urpbl HY>KHbI He TONbKO ANA pa3eneye-
HUA. B 0byueHnn NeTUnKos, Xupypros,
conpar v niogein gpyrux npodeccuii
NCNONb3YIOT Urpbl. B HeKOTOPbIX

e

L Sk, (ommepueckix dupmax
A\ UCKYCcCTBEHHbI MHTENNeKT COTPYAHWUKM laXKe UrparT
Jlioay 4acTo UrpaioT BMeCTe C KOMMbIOTEPHBIMK B cTpaTermyeckue urpbl,
MrpoKamm UNu NPOTUB HUX. MICKYCCTBEHHDIN yT06bI YAYUWUTH HABbIKY
WHTENNeKT NO3BONAET KOMMbIOTEPHBIM NNaHNpPOBaHWA.

nepcoHaxam Bectn cebA Tak, 6y,ﬂ,'l'0 OHW XKMBble.
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MoObwunbHble NPUNOXKEHWS

E {190-191 Heobxogumsie |

. nporpamme
Mob6unbHbie TEﬂEdJOHbI OTKpPbIIKN AnA NnporpaMmmMmumncToB Lenbin N (96199 i
Mup BO3MOXXHOCTEWN. ,u.l'lf-l nyduwero B33MMOAEV‘ICTBHH C Nonb30- ; HblE A3bIKU

BaTenem MobusbHbie NPUNOXXeHUA MOryT NOAKN4YaTbCA K AaTUn- 3 { 204-205 KomnbioTep-

Ky ABVXKEHUA UM 3anpalunBaTh reorpaduyeckne KOOpANHaTbL. | Heeurps

YTto Takoe npunoxxeHne?
Mo6UNbHLIMU NPUNOXKEHUAMMN, NN NPOCTO NPUNOXKe-

HUAMM, Ha3bIBAKOT NPOrPamMmmbl 4N MOOUNbHbBIX <] CoymanbHble ceTn
YCTPOWCTB: CMapTCIJOHOB, NNaHLWeTOB U Aaxe «yYMHbIX» MpunoxeHua couceTen
4yacoB. ECTb MHOro BMAOB NPUIOXKEHUI ANA BbiNOHe- no3gonAloT obwatbea

C Apy3bamMu, rae 6bi OHK
HW HAXOAMANCH, —
AeNnTbCA MbICAAMM,
doTorpadunamu, My3bikon

HUA Pa3HbIX 3a4au.

< Urpbi
Ons MOBUNBHBIX YCTPOWCTB HaNUCaHo 1 BAeOo3aNnCAMN.
MHOXECTBO Wrp, OT NPOCTbIX FONIOBONO-
MOK [10 AMHAMMWYHbIX NPUKTIOYEHUYECKINX
60eBUKOB.

A MyTewecTeBnA

Ha ocHoBe reorpagmuyecknx koopau-
HaT 1 OT3bIBOB APYrUX Nonb3osatenei
NPUIOXKEHWUA ANA Ny TELECTBEHHUKOB
BbIJalOT PEKOMEHAALMIN MO MECTHbIM
pecTopaHam, OTeNsM U pasBneyvyeHunsam.

7

2 Moropa

MobunbHble NPUNOMKeHUA NoKasbl-
BAOT TOUHbBIA NPOrHO3 NOroAbl ANA
TOW MECTHOCTW, TAE Thi HAXOANLWBCA,
1 NO3BONAIOT y3HaTb nNorogy

B N0OOIN TOYKe 3eMHOrO Lapa.

<] CnopTt /A ObpasoBaHune

C noMOoLLbI0 NPUNOXKEHWIA MOXKHO C nomoLbio obyuaroLwmx npunoxe-
BECTW MnjaH TPEHWPOBOK, a TakKe HUI AeTK MOTYT OCBaMBaTh cyeT
cneguTh 3a pesynbTaTamu CNOPTUBHBIX 1 rpamoTy, a B3pocnbie — U3y4aTtb

COpeBHDBaHHﬁ. WHOCTPpaHHbIE A3bIKW.
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Kak co3gatb npunoxexHue

Mepepn Tem Kak co3aTb HOBOE NPUIOXKEHMe,

HY»HO OTBETUTb Ha pPAA BOMPoOcoB. Y1o oHo byaeT

penato? Ha Kakux yctponcteax paborartb? Kak oHo

6yneT B3aMMOAenCcTBOBaTb C Nonb3oBaTenem? =
OTBETMB Ha 3TX BOMPOCHI, MOXHO Luar 3a LWarom

co3/1aBaTb NPUNOXKeEHNe. .

Mpuaymai KoHyenuyuio

KoHuenuua HOBOro NpUNoXeHUs JOMKHa NOAXo-
AWTb ANA MOBUABbHBIX YCTPOMCTB. 3TO MOXET ObITb HOBaA
naea unu pasBuTue yxe CyLecTBYIOLWEN.

2 Kakasa onepauunoHHas cuctema?
Byget nu npunoxeHune npegHasHaveHo
ANA Kakoro-To ofHoro Buaa ycrponcTe? Ectb
WHCTPYMEHTbI, MO3BONALWME HanucaTb
NpUNoMXeHWe 1 3aTem aganTMpoBaTb ero
K pasHbiM onepaunoHHbIM cucTemam.

3 Hayumcb co3paBaTh NpUnoXKeHNs

=¥ Tenepb HYKHO OCBOWUTb A3bIK NPOrPaM-
MUPOBaHUA U NPUOBPECTY APYrie HaBbIKK,
Heo6XoauMble 4NA CO3AaHWNA KaYeCTBEHHOro
npunoxexus. B 3Tom nomoryT obyuaiouine
pecypchbl B MHTepHeTe.

4 Hanuwwu nporpammy

YT1obbl cO3AaTb XOPOLEE NMPUNOKEHWE, MpoTecTupyn npunoxexHune
HyxHO Bpems. MpocTylo paboTatoLyyo Bepcuio Ecnu B npunoxeHny nonHo owmbok, oHo BbicTpo Hago-
MOXHO HanucaTb 1 3a Napy Hefienb, Ho, YTo6bI ecT nonb3oBatenam. YTobbl 3TOro He NPOU30LWNO, MONE3HO
NpUNOKeHue NMeno ycnex, Ha ero paspaboTky cAenaTtb TeCTbl HAaCTblo KOAA, @ TakXKe NonpocKTh ApY3ei 1 poa-

NPWAETCA NOTPaTUTL XOTA Bbl HECKONIbKO MECALLeB. HbIX NPOTECTMPOBATL NPUIOKEHNE Nepef ero BbiMyCKoM.
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[lporpammmnpoBaHue

Hble A3bIKK

Hn ﬂ I/I H Te p H eTa Wcnonbsoea- 210-211)

Hue JavaScript

WHTepHeT-calTbl CO34al0T C MOMOLLbIO A3bIKOB
NporpaMmmMmMpoBaHuns, Takux Kak Python. OauH 13 cambix BaXHbIX
A3bIKOB — JavaScript, KOoTopbin NO3BONAET AenaTb CanTbl
UHTEPaKTUBHbIMW.

Kak ycTpoeHa cTpaHuua canTa

<] CsS
BonNbWWHCTBO MHTEPHET-CTPaHUL HaNnUCcaHo A3biK cTUnei €SS
Ha HECKOJIbKUX pa3HbIX A3blKaxX. K npumepy, ynpasnfaeT UBETOM,

WprdTaMn U BHELLIHUM
BMAOM CTPaHMLbI.

CaNT MHTEPHET-NMOYTbI CAeNaH C MOMOLLbIO
CSS, HTML v JavaScript. JavaScript
NO3BONAET CalNTy pearnpoBaTb Ha KINKK
MBbILLKOW Ccpas3y, 6e3 nepe3arpy3ku CTpaHuLbl.

BXOOALLME KOHTAKTbI KANEHOAPb

Hogoe v Ypanutb : +  [lepemectutb

Bxopsauwme [ Sam Funny cat video

YepHoBUKM O Lizzie Presents for Ben

Otnpasnennsie [ Fiona Lunch?

Cnam 01 Shaila No thanks

KopauHa [ Paula Come to my party?
O Dan Re: Barnyard dance
O Ben Re: Amazing picture
O Sarah Hockey match
0 Vicky Re: New York
0 Ella Book review
I Phil Ben's presents *

<IHTML [> JavaScript

A3bIk pa3zmeTku HTML no3eo- JavaScript nossonaeTt usmeHATb
nAeT onNncaTb OCHOBHYIO CTpaHuuy B OTBET Ha AeNCTBUA

CTPYKTYPY CTPaHuubl, 3aaas nonb3osartenda. Hanpumep, npu
obnactu ons TekcrTa u u3so- KNMKe Mo 3aronoBKy Nncbma

bpaxeHui. NOABUTCA €ro TEeKCT.
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HTM L <html> bnoku TekcTa nomevanTca Teramm

o (cneunanbHbiMy MeTkamn HTML). 1ot Ter
ﬂplﬁ OTKPbITUK CanTa UHTEpPHEeT- <head> 3a/1aeT 3aroNoBOK CTPaHWL|bI
bpay3ep ckaunsaet HTML-¢pann

<title>The Hello World Window</title>

1 3anyckaet ero, Ytobbl oTo6pa3nTbL é
cTpanuuy. Ecnm Tbl xouewb yBu- </head>
AeTb, KaK 3TO NPOMCXoaunT, Habepu <body>

KoA (cnpaBa) B OKHe NporpamMmmbl
IDLE (cm. €. 92-93) 1 coxpaHu ero

B ¢ann ¢ pacwwmpenvem .html. Ecnu
caenaTb ABOMHOW KUK MO 3TOMY
danny, oTkpoeTca okHo bpay3epa
¢ Hapnucbto Hello World!

<hl>Hello World in HTML</hl>
<p>Hello World!</p>
</body>
</html> ____~ "Ae 3aKaHuunBaeTCA

Teramu <p> u </p>
BbIAENATCA naparpadsl

JTOT Ter NokKa3biBaerT, B TEKCTE

HTML-kop

Monpobyem JavaScript

JavaScript noHMMaloT BCe COBpeMeHHble
6pay3epbl. Kog JavaScript 06bi4HO nomelyaoT
BHYTpPb HTML-KOAa, TaK 4yTO B Cnegyowem
npymepe UCnonb3oBaHbl CPasy ABa A3blKa.
bnok JavaScript-koga nomevaerca Teramu
<script>.

Beegu JavaScript-kopg

B IDLE oTKpoOW OKHO NporpaMmMbl 1 BBeA4W 3TOT KOA.
BHMMaTenbHO NpoBepb ero — B cy4ae oWmbKM Tbl
He YBUOMWLUb HUYero, Kpome YUCTOW CTpaHuULbl.

Terom <script> nomeuaercs
JavaScript-kop

alert (“Hello World!”);

l\_ KomaHpa alert otobpaxaer
OKHO € coobLyeHnem

<script>

</script>

CoxpaHn ¢ain

CoxpaHu ¢aitn nog umeHem test.html, utobbl
cucTema noHaAna, uto ato HTML-kog, a He daiin Python.
Cpenait no daiiny ABOWHON KNUK, 4TOObI 3anyCcTUTb €ro.

,\ He 3abyab 3apate danny

pacwupenue «.html»

JavaScript HacTonbKo XxopoLu
ANA UHTePaKTUBHbIX CAlNTOB,
YTO Ha HEM MOXKHO nucaTb
WUrpbl — OT MPOCTbIX FONOBO-
NOMOK A0 ANHAMUYHDBIX TOHOK
W CTPenAanoK. 3Tu urpsbl 6yayT
3anyckaTbcA B niobom
coBpemeHHOM 6pay3epe,

He Tpebys ycTaHoBKKU. Kpome
TOro, Ha JavaScript MOXHoO
co3faBatb Beb-npunoXxeHua
BpOJe MHTePHEeT-NoYTbl Unu
KaneHgapemn.

3 MoABUTCA BCNNbiBaloLee OKOWKO
3anycTuTca 6paysep, a 3aTemM NoABUTCA OKHO
¢ coobujeHuem Hello World! YTobbl 3akpbiThb €ro,
KnuKHK no kHonke OK.

Ha JavaScript
e 7\  MOXHO
co3fagartb
WHTEPaKTUBHbIE
JavaScript b snemens,
Hello World! Hanpumep
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Mcnonb3oBaHue JavaScript

JavaScript xopolu ana co3aaHua BcTpoeHHbix B HTML nporpamm,
«OXKMBNALWMNX» CalTbl, 4TOObI NONb30BaTENb MO B3aUMOAEN-
CTBOBaTb C INemMeHTamun cTpaHuy,. JavaScript HanoMmuHaer
Python, ogHaKo OH NaKOHUYHeEe U CNIoXKHee B U3y4YeHUu.

BBoa gaHHbIX

JavaScript-Kog, Kak 1 kog Ha Python, moxeT 3anpocuTb
[aHHble OT Nonb3oBaTens, HanpuMep BO BCMbIBalO-
Lem OKHe. JTa nporpaMmma npegnaraet nofib3oBaTeNtd v nomewaer

lk {122-123 Uwnknel
= 8 Python

| (162-163 Peakuwn
Ha cobbiTna

~ (208-209 Mporpammun-
| poBaHue NA MHTEpHETa |

Co3zpaeT OKHO 3anpoca

3710 coobuieHue

BBECTW CBOE MMA U B OTBET 340POBAETCA C HUM. ey SHART Gynet nokasaso
B NepemeHHyio B OKHe 3anpoca
UMeHWn
3anpoc faHHbIX i
B aTom npumepe nma sSSPt
nosib30BaTeNs COXpaHaeT- var name = prompt (“Please enter your name”);

ca B nepemenHoi. B IDLE
OTKPOW OKHO NPOrpammbl,

BBEAW 3TOT KOA 1 COXPaHn document.write (greeting) ;
dain ¢ paclumpenmnem «.htmi»,

var greeting = “Hello ” + name +

W,
- 1y

B KOHUe Kaxaon

K— CTPOKK
JavaScript-kopa

</script> RONXHa CTOATL
TouKa C 3anAToM
Ter </script> nokasbisaer, /
rfie 3aKaHuMBaeTcA OTobpaxaet e
JavaScript-kog npusercTene = =" COBETbHl 3KCNEPTA

MoaBuTCA OKHO 3anpoca

Cpenaii gBoiHON Knuk no HTML-¢aiiny, utobbl
OTKpbITh ero B bpay3sepe. Beean B 0kHe 3anpoca cBoe
uma u Haxmmn OK, uTobbl yBUAETL NPUBETCTBME.

Mporpammupya Ha JavaScript,
BCErAa NpPoBEepPAN, BEPHO Nv

BBefEeH Kof. B cnyyae owmbkm

JavaScript

6pay3sep nponycTuT Becb 10K

Please enter your name

(Charlie

B okHe 3anpoca JavaScript n otobpazut unctyto
BCerga ecto
cTpaHuuy 6es
kHonkn OK P U‘y6 H B ii#
Y o Carie Kakux-nnbo 5 Bﬂvﬁ ig E
J («OTMEHNTB?) npepgynpexne- HE B B
HUI. Ecnv 310 E = B
] ( ) MNpusetcrene Npoun3oLLno, ele
OK Cancel NOABUTCA
a3 NnpoBepb Kop.
B OKHe p p p A
6payzepa
2z
@BCZ )

¥
Hello Charlie!
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MCNONb3OBAHUE JAVASCRIPT ! x_f"
b Ir . E

CobbiTna i Beean won

B 3tom npumepe cobbiTue (KNWK NO KHOMKe) 3anycKkaeT
CobbiTrie — 370 nKoboe GyHKUWMIO, KOTOpaA NeyaTaeT ckoporoBopky. B IDLE BBegu 3toT
OencTeume B nporpamme, KOA B OKHE MporpamMmbl ¥ coxpaHu ¢ pacwmpeHem «.htmiy.
Hanpumep KANK MblLLKOW
WK HaXkaTue Ha KNasuLly. <button onclick=“tonguetwist ()”>Say this!</button>

(DparmeHT KoAa, pearunpy- <script> Uma GyHKUMM \
r HTML-kop cea3biBaeT

ownn Ha cobbiTne, Ha3bl- function tonguetwist () HARATAE KHORK

BatoT 06p360Tl-II.‘IKOM (e BNoK Koaa BbiAenAeTcAa purypHsiMmu ckobkamm — € GyHKUmen
cobbiTuA. OﬁpaﬁquMKb‘l 370 paboTaeT TaK ke, Kak oTcTynsl 8 Python

cobblITUin NCMonb3ylTCA document.write (“She sells seashells”);
B JavaScript oueHb YacTo } \ :
M MOTyT 3anycKaTb pas3- </atripts Eﬁﬂ :z:?‘scnpt-
NuYHble GyHKumMmM, nobas-
nAawwme cTpaHMuam
WUHTEPaKTUBHOCTMU. Haskmi
KHOMKY A MoasuTca
/ CKOpOroeopka

2 3anycTu nporpammy
Cpenau geoiHomn
KAWK no ¢aiany, 4tobbl
3anycTuTb Nporpammy
B OKHe bpay3epa.

@RCZ )

v
She sells seashells

Luknbl B JavaScript
L|,MKJ1 — 3T0 610K KoAaa, KOTOprF! BbINONHAETCA NOBTOPHO.

Mcnonb3oBaTtb UMKIbl ropa3go yaobHee, yem BBOAUTD
OfHV U T Xe KOMaH/bl HECKONbKO pas.

2 Pesynbrar
Coxpanw dainn ¢ pacwmperuem «.html»

Kop ymkna w 3anycTu ero. Linkn byaeT noBTOpATLCA OO TeX

Kak u B Python, komanga for B JavaScript cny»kut ansa 3agaHus nop, NoKa X MeHblue 6 (BbipaxeHue «x < 6»
uMKna. YacTb Kofja, KOTOPYIO HYXHO NMOBTOPATb, 3aKNI04alOT B GUryp- 8 Kope). Ytobbl yBennunTL YNCNO NOBTOPOB,
Hble ckobKu. B 3TOM Nnpumepe co3aaeTca NPOCTON CYETUMK, 3HaUeHUe M3MEHW YKMCIo Nocne «<» Ha Gonbluee,

KOTOPOro BO3pacTaer Ha 1 Mpu Kax oM NoBTOpe UMKNa.

. Ter <script> o6o3Hauaet >)( o )
<script>&  yauano JFa)vaScript-Kona KB 2
301eCb CO3[4AETCA CHETUMK C Me- -
for (var x=0; x<6; x++) HEM X 1 Ha4arnbHbIM 3HaueHvem 0, Loop count: 0
( u KOTOPbII yBeNNYMBAETCA Ha 1 Loop count: 1 Linkn
NPV KaX/a0M NOBTOpe noBsTopAETCA

! Loop count: 2
document.write (“Loop count: “+x+"<br>"); P _/ 6 pas

| Loop count: 3
} MNeuataeT coobujeHune «Loop

</scr ipt> count:» 1 3HaYEHWe CYeTUMKa Loop count: 4

Loop count: 5 | !




3noBpeHble NporpamMmmbil

Kpome urp v nonesHbiX NpunoXKeHnin, CyLecTByoT
nporpamMmmbl, co3fjaHHble ANA TOro, YTo6bl KpacTb TBOM AAAHHbIe
VNN NOPTUTb KOMMbloTep. HYacTo OHM KaXKyTca 6e306maHbIMN,

TaK YTO M He 3aMeTuLLb, KaK CTaHeLlb UX XXepTBOM.

{194-195 WHrepHer

{ 202-203 Tpygoniobusbie
nporpamms!

BpepoHocHoe MO

Mporpammbl, KOTOPbIE AENaT YTO-TO UCMOATULLKA
unu 6e3 paspelueHns, HasblBalT BPEAOHOCHbIM
nporpaMmmMmHbim ob6ecneyeHmnem (M0). XoTb 310

1 NPOTMBO33aKOHHO, ECTb MHOXECTBO NPOrpamm,
rOTOBbIX TANKOM NMPOHUKHYTb Ha TBOW KOMMbIOTEP.

[> YepBb
Yepeb — BPEAOHOCHaA CETEBaA NPorpamma, Kotopas

nepebupaeTcs C KOMNbIOTEPa Ha KOMNbloTep. Yepsu . L -
MOTYT 3aCOPUTH U 3aMeANUTb CETh — CaMbIil NepPBbIil » « B =

yepBb NPaKTUYECKN Napanin3oBan MHTepHeT 2\ Bupyc .

B 1988 roay. Tak e Kak BUpYCbl B TEJE YeNoBeKa, 3T

nporpammbl BOCNPOU3BOAAT camu ceba
CHOBa W CHOBa. PacnpocTpaHATCA OHK
MO 3NeKTPOHHOI MoyTe UK Jpyrumn
cnocobamu nepegaun ¢painnos mexay
KOMMblOTEpamMu.

“aw” B KM3HU
3HamMeHUTbIN YepBb

5 mas 2000 roga GpunUnnrMHCKUE Nonb3oBaTenu
WHTEPHeTa NONYy4Ynnn NMCbMa C 3arofloBKOM
«ILOVEYOU» («anobniotebnr). K nucemy nog
BWAOM NpU3HaHWA B No6BM Npunaranca
noppexpawowmni Gaitnsl Yyepsb.

</ ILOVEYOU

YepBb BbICTPO NPOHUK

Ha KOMNbIOTepbl MO BCEMY
Mupy. Cymma HaHeCceHHoro
1m yuwepba coctasuna
6onee 20 munnuapaos
[ONNapos.

/\ TpoOAHCKME KOHW

BpeponocHoe N0, nputeopstolleecs 6e3obuaHoi nporpam-
MOIA, Ha3biBalOT TPOAHCKMM KOHeMm (TposHoM). HazeaHwne uaet
13 AHTMYHOCTK, KOTAa BO BPEMA BOWMHbI FPeKK Nnogapunu
TPOAHLAM OrPOMHOT0 ePeBAHHOIO KOHSA. BHYTPU KOHA
NPATanuCb CONAaThl, U 3TO NMOMOTO MPeKam BbIMrpaTh BOMHY.
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YTo HY>KHO BpeA4OHOCHbIM

nporpaMmmam

Bupycbl, 4epBu 1 TPOAHBI — BPEAOHOCHbIE
nporpamMmbl, KOTOpble XOTAT NpobpaTbcA
Ha TBON KOMMbIOTEP, HO YTO OHU CTaHyT
aenatb notom? OHU MOTYT yAanuTb Uan
ncnoptutb Gannbl, yKpacTb Naponu unm
ynpasAsaTb TBOUM KOMMbIOTEPOM, CieNas
€ro 4yacTbio 3ombu-60THeTa.

[> 3om6u-60THET

BOTHET — 3TO rpynna 3apa))eHHbiX
KOMMbIOTEPOB, KOTOPbIE M0 yKa3y
3/10YMbILUIEHHUKOB PAaCChiNaloT peknamy
UNK NeperpyaiT canTbl 3anpocamu,
4TO6bI BBIBECTM UX U3 CTPOSA.

Xopoluve nporpammbi crnewart
Ha NOMOLLb

K cuacTbio, nioan He 6e33alWnTHbI Nepes BPeAOHOCHbIM
MO. Cepbe3Hble KOMNaHuUM paboTalT Hag NPorpaMmamm

npOI'paMer"ICTOB, KOTOpPbIe U3yYyarkT

1 co3paloT BpegoHocHoe N0,
ans 6opbbbl € YepBAMY, BUpPYycamu 1 TpoaHamu. Cpeaun Ha3bIBaIOT xakepamu. Tex, KTo

Takux nporpamm Hanbonee
M3BECTHbI aHTUBUPYCbI
n parepsonbl.

nuLeT BpeAOHOCHbIE NPOrpamMmbl,
30BYT YEPHBIMY XaKepamu, a Tex,
KTO NULIeT NporpaMmbl Ans
60pbbbl C BUPYCamMu, 4epBAMMK

1 TpoAHaMK, — 6enbIMK Xakepamu.

=
/A AHTUBUMpYCbI A Qanepsonbl =1} T
AHTUBMPYCHbIE MPOrpaMMmbl MLLYT (DailepBonbl CTapaloTCA OrpaguTh
BpepoHocHoe MO, ckaHupya KOMMbIOTEP OT BPEAOHOCHbBIX l l
$aiinbl Ha KOMNblOTEpe U aHanW3u-  NPOrpamm, aHanusupys Bce
pys UX COAepKUMOe Ha npegmMeT npuxogALlve U3 UHTepHeTa Benbiii Xakep YepHblil xakep

nogo3puTenbHOro Koga. OaHHble.



MuHn-KomMnbloTepbI

KomnbiloTepbl 6biBatoT 6onbwmmm u goporumun. OgHako

5 {202-203 Tpynoniobussie
HemMasno v AelleBbiX, O4eHb KOMNAKTHbIX Moaenen, —
n 6narogaps 3TMM CBOMNCTBAM MX MOXHO MCMNONb30BaTb
HOBbIMM, UHTEPEeCHbIMU crocobamum.

Raspberry Pi

Pi — KoMnbioTep pasMepomM C KpeanTHYIO KapTy, pa3paboTaHHbIn
ans obyuyeHna nidopmatuke. [ina cBOMX pasmepoB OH OYEeHb
MOLLHbIN 1 MOXKET BbIMOMHATL T XKe MPOrpamMmbl, YTO 1 0ObIYHBIN
nepcoHanbHbIM KOMMNbIOTEP.

{ 180-181 BuyTpwn
KOMNbloTepa

CeeToanofbl, NOKa3biBaolue
COCTOAHWE CUCTEMDI

AyAnOBBLIXOA ANA HAYIWHWKOB

WM QUHaMWUKOB lea USB-pa3sbema ana

MbIWKW, KNasnatypbl

Bupaeosbixog ana crapbix N gpyrux ycTponcTe

TENEBU3IOPOB

Bxopb! v Bbixoabl ANA
[aTYMKOB U yNpaBnexHus
yCTpONCTBamMm
(Hanpumep, poboTamu)

CeTeBoW pasbem
ANA NOAKNYEHWA
K MHTEpHETY

CbemHanA KapTa
NamATH ANA XpaHeHuA
ornepaylvuoHHON
cUCTEMbI, Nporpamm
W AaHHbIX HDMI-supeosbixon

ANA COBPEMEHHbIX

TENEBWN3OPOB

Pazbem nutaHuAa

A rd u i no MHO¥ecTBo BXOaoB

W BbIXOOOB, KOTOPbIE
Arduino pelwwesne, yem Pi, MOXHO 1CMONb30BaTH

O[iHAKO OH MeHee MOLLHbIN. L
YacTto Ha ero ocHoBe
KOHCTPYUPYIOT CamodenbHble
3NEeKTPOHHbIE NprbopbI

nnmn pobotos. Arduino

MOXeT B3aMMOeNCTBOBaTb
CTIpLYjoaimu Yepes USB-pazbem

Ha Scratch. 8 Arduino 3akaunsalot
nporpammbi

MuKpokoHTponnep —
KOMMbIOTEP B OQHON
MUKpOCxeme

KHonka
cbpoca

Pazvembl ana
noaKNoYeHns
Arduino k gpyrum
ycTponcTeam

Pasbem nutaHma
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anMEHEHMe MWUHUN-KOMIMNbIOTEPOB
bnarogapa WMPOKUM BO3MOXHOCTAM MO NOAKMIOYEHWNIO YCTPONCTB
MWHWN-KOMNBbHTEPbI MOXKHO MCMNOJIb30BaTh MHOXXeCTBOM Cnoco6bos.
BoT nuiub HeCKONMbKO BapWaHTOB.
/s KomnbioTtep 4\ 3BYK A\ MobunbHbie Tenedonbl /A CamopgenbHbie npubopbi
Mopknioun KnaBuatypy, Mopkntoyn Napy KONOHOK Mopknioun KomnbloTep Mogknioyas npocTbie
MbILWKY U MOHUTOP — NONY- 1 OTNPAaBNAN Ha HWUX K MHTEPHETY C NOMOLbIO 3NEeKTPOHHbIE YCTPONCTBA,
YUTCA NEPCOHaNbHbIN MY3bIKY MO CeTH. mobunbHoro TenedoHa. co3pagaii npubopsl
KOMMbloTep. unu pobortos.
/\ TeneBusop /s Bupeokamepa /A USB A KapTta namatn
Mogknioun Tenesnsop — Mogknioune npocTyio Mogknioun USB-Hakonu- MeHsai nporpammbi
NONYYUTCA MEANALEHTP BUeoKamepy, caenan Tenb, 4To6bI AennTbeA Ha MUHW-KOMMbloTepe
ana npocmoTpa Gunbmos 13 Hee Beb-kamepy. dainamu no cetu. NPOCTOW 3aMeHOM KapTbl
1 KapTWUHOK. namaATn.
“aw” B KUIHM
CamopenbHbie po60Tbi

PoboT-nayk nog
ynpasneHuem Arduino

M3-3a maneHbKoro pasmepa, eca

W HU3KOW LieHbl MUHWU-KOMMbIOTEPbI
BCE Yalle UCNoNb3yloT ANA CO3[aHUA
pas3nnyHbIX POobHOTOB, TaKWX Kak:

+ METe030HAbI, KOTOpble cobupatoT
atMochepHble AaHHbIE;

« MUHU-aBTOoMOBuUnN, obxoaawme
NPenATCTBUA C MOMOLUbIO YBTPa3BYKa;

+ MaHUNYNATOPbI, CNOCOOHbIE
3axBaTblBaTb W NepeMeLlaTb NpeameTsl.
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~ NPOTPAMMWUPOBAHWE B PEAJIbHOM MUPE

CTaHb 3HAaTOKOM i
NpPOorpaMmMmnpoOBaHUA

CekpeT macTepcTBa B TOM, 4TO6bI NpOrpaMMupoBaTh

c yaosonbcTBnem. byab 31o x066m nnu kapbepa — o Tex
nop, noka re6e Beceno n MHTEPECHO, HUYTO He OCTAaHOBUT
TBOE pa3BuTHe.

Kak Pa3BUTb HaBblKU NporpamMmmnpoBaHnA l
HaBblky NporpaMMmnpoBaHuMA YNy4LIAlOTCA C ONbITOM — Kak 2l
NPW Urpe Ha NUAHUHO UK 3aHATUAX CnopToMm. Ha To, uTobbI A Nporpammupyii 6onbue
CTaTb IKCNEPTOM, MOXKHO NOTPATUTL rofbl, HO gopora byaeT foBopaT, 4T0 NOBTOpEHUe —

" MaTtb Yy4eHWA, U 3TO Npasja.
nerkou, ecnn OHa B pagocCThb. BoT HeckonbKo COBETOB, Kak CTaTb Yem GyOHbUJe KOZOB TE! &

macTepcTso. He octaHasnu-
BaWCA, U CKOPO Tbl CTaHellb
3KCNepToM.

<| bonbuwe nw6oneITcTBa
WM3yuyai canTbl n KHUIrKM No nNpo-
rPaMMUpPOBaHNIO, HATAN YYXKOWN
kopA. Tak Tbl y3Haelb Npuembl

1 TPIOKW, IOXOAWNTb [0 KOTOPbIX
CaMOCTOATENbHO NPULLNOCH Bbl
rogamu.

A\ 3aMmcTBYR ngeun

BcTpeTue xopolwyo nporpammy, noayman, Kakue ngeu
1 NPUEMbI M3 HEE MOXKHO MCMONb30BaTb B CBOEM Kofe.
Nae nyywme NporpammmncTbl 3aHUMaOTCA KONMpoBa-
HUEM YYXKNX el U NX YyCOBepPLIEHCTBOBAHWEM.

'

> TpeHupy# mo3r ™
TBOW YM Kak MbiluLa —
€CNv ero ynpaxHaTb,
OH CTaHeT cunbHee,

[> Hayum gpyra

Hayuue koro-Hubyab PasBuBail MbilneHne
nNporpamMmmMmnpoBaTsb, Tbl C NOMOLLBIO NOTUYECKUX
TOMXEe MHOTOMY Hay4MnLWbCA. am roNoBONOMOK U MaTema-
O6bscHATD, Kak paboTaeT TUYECKWX 3afay, urpam
Kof, — Xopowuin cnocob B UHTENNEKTYanbHble Urpbl.

NPOBEPWUTL CBOW 3HaHWA.



CTAHb 3BHATOKOM NPOTPAMMUWPOBAHWNA
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[> TecTupyii cBOlt KOA

MpoBepsit Nporpammy, BBOAA
HEKOpPEKTHbIe 3HaYeHuA 1 Habnio-
[1as, HACKOMbKO OHa yCTONYMBa

Pascal S

" Sala

K owmnbkam. Monpobyii ycoBepLueH-
CTBOBaTb CBOIO MPOrpammy Unu paxe
nepenwcarb Yyxyil — TaK Tbi
Y3HaeLlb Yy»XWe CEeKPETHbIE MPUEMBL.

E‘_-.__‘__Ruby onrails 4+

</ MocTpoi apmuio po6oToB

Thl MOXeLb NOAKAKYATL CBOW

| [ KOMMbIOTEP K Pa3NuyHbIM

| ycTpoucTsam, OT CBETOANOAOB
[0 poboToB. BbiAcHASA, Kak
3aBOeBaTb MUP, Tbl y3Haelb
MHOTO HOBOIO W MHTEPECHOTO.

2\ WU3y4yai HOBble A3bIKK

Cranb nonurnotom. C KaxabiM HOBbIM A3bIKOM
NpOorpamMupoOBaHuA Tbl y3Haelb 6onblue o A3biKax,
KoTopble Tebe yxKe M3BEeCTHbI (AW Thbl Aymaellb, YTo
n3BecTHbl). BecnnatHbie Bepcvmn 6onblMHCTBA
A3bIKOB MOXHO HAaWTU B MHTEPHeTe,

[> Pazbepun komnbloTep
Ha 4yacTm

Pazbepwn cTapbivi KOMMbio-
Tep, 4Tobbl NOCMOTPETh, Kak
OH YCTPOEH, — B HEM He TaK
y» MHOTO getaneil. Tonbko
cnepea ybeguce, YTO HUKTO
He Bo3paxaeT! A nydwe
cobepu cobCTBEHHbIN
KOMMbIOTEP U 3anycTun

Ha HEM CBOW NPOrpammbl.

[> Boiurpai npus

Mouemy 6bl TeGe He noyyacTBo-
BaTb B COPEBHOBaHWAX NO Npo-
rpammunposaHunio? Vix nposognTca
MHOXECTBO, CAMOW pa3HONn
CNoXKHOCTW. MexxayHapoaHblie
copeBHoBaHWA Bpoge Google’s
Code Jam — camble CNOXHble,

HO eCTb W BapuaHTbl MONpPoLe.

nt SRILOMEM

MNporpaMmmMupoBaHue NOXoxe Ha pa3ragblBaHne
rONIOBONIOMOK. 3TO C/IOXKHO U YBIeKaTenbHo,

W Tbl YacTo Byaelwb 3aXo4uTb B TYNUK — NOPoWn
3TO oropuaet. Ho NoABATCA W ycnexn — Koraa
Tbl, HaWAA peleHne, C BOCTOProM 1 ropaoCTbio
NMOCMOTPULLb Ha CBOW paboTalowmnin Kog,.

Y106bl He TepATb UHTepeca, Bbibupan 3agayu,
KoTopble Tebe no nnevy, — NpoekT 6bICTPO
HACKYUMT, €C/IY OH C/TMLIKOM NPOCT UKW HEMOAb-
eMHO cnoXeH. He 6oiica akcnepumMeHTUpOoBaTh
1 MATW NPOTUB NpPaBwJl, 4OBEPbCA NOOBONbITCTBY.
Ho rnagHoe — nonyyvai yaoBonbcTeme!
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[noccapumn

ASCII

«AMEepUKaHCKWIA CTaHaapT
obmeHa nHpopmaumeny —
cnocob npeacTagneHna
CYMBOIOB B ABONYHOM Kofle.

GPU

lpadunuecknin npoyeccop
OnA nokasa n3obpaxeHui
Ha JKpaHe KomnbloTepa.

GUI

Mpadnueckunin nHTepdeinc
nonb3oBaTens — BUAUMbIE
3nemMeHTbl ynpaBneHus
Nporpammoi, C KOTopbIMA
MOXHO B3aMMOQeNCTBOBAaTb,
Hanpumep KHOMKW 1 OKHa.

IP-agpec
MNocnepoBaTtenbHOCTb
yucen — yHUKanbHbIA
agpec KomnbloTepa

B UHTEpHeTe.

Random

DyHKUWMS, Bblgatowasn
Hernpeackasyemble pesyrb-
Tatbl. NonesHa npn
co3gaHunu urp.

Run (3anyck)
KomaHpa 3anycka
nporpammbl.

Anroputm

Habop nowaroebix
WHCTPYKUWIA MO BbINONHE-
HWIO 3ajaun — Hanpumep,
B BU[E KOMMBIOTEPHOIA
nporpaMmol.

BanT

SnemeHT UndpoBbIX
[aHHbIX, COCTOAWMNIA
13 BOCbMM BUT.

Bubnuorteka

Habop dyHKUWIA, KOTOPbI
MOKHO NOBTOPHO UCMONb-
30BaTb B Pa3HbIX
npoeKTax.

bur

[BonYyHOe 3HaueHne —
0 unwn 1. HanmeHbwnin
anemMeHT undpoBbix
JaHHbIX.

ByneBo BbipaxeHue
Bonpoc, Ha KoTopbii ecTb
NULWb ABA BO3MOMHbBIX
oTBeTa, HanpUMep «1CcTn-
Ha» N «OXKb».

Beop

[aHHble, KoTopble BBOAAT
B KOMNbIOTED C KNaBWaTty-
pbl, MUKPO$OHa, MbILLKK
W TaK nanee.

Bentunb

Nornueckne BeHTUAN
MCNONb3YIOTCA B KOMMNbIO-
Tepax Ana NpUHATUA
peweHnin. OHM NpUHUMaIOT
Ha BXOAe OAWNH unn
HECKONIbKO CUrHanoBs

v Ha OCHOBE NPOCTOro
npasuna reHepupyior
BbIXO4HOW CUrHan.
Mpumepbl BeHTUNEW —
«W», «ANMWU», «<HE».

Bersb

MecTo B nporpamme,
rae moxet 6bITb BbibpaH
OAWH U3 ABYX NyTei
BbINOMHEeHWA.

BewecTBeHHOe
Yucno c nnasawwen
NECATUYHOW TOYKONA.

Bupyc

BpepoHocHasa nporpamma,
KOTOpasA co3faeT CBOW
Konwuu, 4Tobbl 3apaxarb
LpYrve KoMnbloTepbl.

Bpeponocroe MO
Mporpammbl, coznaHHble
cneumanbHo, YTobbl
NoBpeanTb KOMMbIOTED

VAW YKPaCcTb U3 HEro AaHHble.

Boieog
[aHHble, KoTopble NporpamMma
MOKA3bIBAET MOMNb30BATENIO.

Bbizos
Ob6patieHune K pyHKUNN
13 Kofja Nporpammbi.

BbinonHeHune
Cm. Run (3anyck).

paduka

3neMeHTbl Ha 3KpaHe, KoTo-
pble He ABNAIOTCA TEKCTOM,
Hanpumep KapTUHKM,
WNKOHKK 1 CUMBOTbI.

HaHHble
NHdopmauwma, Hanpumep
B BUJE TEKCTa, CMMBOJIOB
u yucen.

HOBonuHbIi KOg

Cnocob 3anucu yncen v apy-
r1X JaHHbIX, MPU KOTOPOM
MNCNONB3YIOTCA TOMBKO HYNK
1 eauHnLBbI.

Kenezo

Quanyeckmne getann
KOMNblOTEPa, KOTOpble
MOXHO YBUAETL U NOTPOraTh,
TaKue Kak nposopa, Knasna-
Typa, 3KpaH MOHWUTOpa.

Nupekc

Homep anemeHTa B Ccnucke.
B Python nHpaekc nepsoro
3nemeHTa paseH 0, BTopo-
ro — 1 un Tak ganee.

WnTtepdeiic
MexaHun3m B3anmopen-
CTBMWA C Nporpammont
WKW YCTPONCTBOM.

Kartanor
MecTo anAa ynopagoyeH-
HOTO XpaHeHus ¢hanno..

KomnbloTepHan ceTb
Cnocob ceaA3n mexay
AByMsa unu Gonee KOMMbio-
Tepamu.

KoHTelHepHbIN TUN

Tun gaHHbIX B Nporpamme,
npegHasHayYeHHbI Ana
XpaHeHWA HECKONbKUX
ApYrux 3NemeHToB
JAaHHbIX.

Koprex

Cnucok anemeHToB,
pasfeneHHbiX 3anATbiMK,
3aKNIOYEHHbIN B KPYr/ible
CKOBKM.

MawmnHHbIN KOg
[MpocTenni A3bIK,
KOTOPbIN NOHUMaeT
komnbtoTep. Mporpammei
Ha ApYrux A3blKax
nporpammupoBaHuA
OonkHbl 6b1Tb Npeobpaso-
BaHbl B Hero, 4tobbl ux
MOHO BbINo 3anycTuUTh.

Mopgynb
Bbnok Kopa — oTgenbHan
4acTb NpoOrpamMmmbi.
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Onepartop (statement)
HanmeHbluan 3aBeplueH-
HaA MHCTPYKUMA A3bIKA
NporpaMM1MpoBaHmA.

Onepauyusn (operator)
CumBON, BLINOMAHAWNWA
onpegeneHHoe AeicTeue,
Hanpumep «+» (cnoxeHue)
nnu «—» (BolynTaHne).

ocC

OnepayunoHHasa cuctema
(OC) — cpepna ana ebinon-
HEeHWA APYruX Nporpamm,
cBfA3bIBaOWaARA UX C br3m-
YecKUMK YCTPOUCTBaMMU.

OTtnagka
Mowck n ncnpasnexne
owwnbok B nporpamme.

OTtnagumk

Mporpamma ans nouncka
ownboK B Apyrux
nporpammax.

Owwubka

Henonapgka B koge npo-
rpammbl, N3-3a KOTOpPOWA
nporpamma BbiMonHAeTCA
HEKOPPEeKTHO.

Mamare
KomnbioTepHaa MuKpocxe-
Ma ANA XpaHeHWs faHHbIX.

MNepemennan
WmeHoBaHHOE MecTo AnA
XPaHeHWA JaHHbIX,
KOTOPbI€ MOMXHO N3MEHATD.

MopT

Yucno, obo3Hauatoulee
aapec onpefeneHHon Npo-
rpammbl Ha KOMMbloTepe.

MowaroBbin pexum
Cnocob BbinonHeHns
nporpammel, Koraa
MHCTPYKL MW BbINONHATCA
Mo OAHOW U MOXKHO

Ha KaxJoMm Luare npose-
pPWTb, NPaBUABbHO N
paboTaeT nporpamma.

Mporpamma

Habop uHcTpyKuWiA,
YKa3blBalOUWMX KOMNbloTe-
pY, KaK BbINONHATL 3aaauy.

Mpoueccop
KomnbloTepHas MUKPO-
CXema, BbIMONHALLLAA
nporpammbi.

CepBep

KomnbloTep, xpaHawmi
dannbl, AOCTYNHbIE APYTUM
KOMMbIOTEPaM Mo CeTw.

CuHTaKcnc

Mpaswuna, onpepenawwme,
KaK HY»HO nucaTb nporpam-
My, 4To6bI OHa paboTana.

CobbiTne

[encTBue, Ha KOoTOpoe
nporpaMma MoxeT
oTpearnposaTtb, HanpumMep
Ha)kaTue KNasBuwn Unu
KWK MbILKOM.

Coker

CouetaHue IP-agpeca

1 NopTa, No3gonsioLyee
nporpammam obLIaTbca Mmex-
ay cob0ii B CETN UHTEPHET.

Codr

MNporpammbl, 3anyuieHHble
Ha KOMMbloTepe 1 ynpasns-
oume ero pabotoi.

Cnpant

[paduyecknin obbekT,
KOTOPbIN MOXHO Nepeme-
warb.

Crpoka
MocneposatenbHOCTb
CMMBOJIOB, MOXeT cofiep-
*aTb undpsl, ByKBbl

1 3Haku (Hanpumep,
3anAaroie).

TposaH

BpenoHocHasa nporpamma,
koTopas, 4Tobbl 0bmaHyTb
nonb3osaTens, NPUTBOPA-
eTCA APYro NnporpamMmmon.

YnakoBka (cxkaTtune)
Cnocob ymeHblueHnA
obbema AaHHbIX, UTobbI
OHM 3aHMMaNN MeHblue
mecTa.

®ann

Habop gaHHbIX, XpaHa-
WKrxca nog obuwmm
UMEHEM.

DyHKUMNA

DOparmeHT KOAa, BbINON-
HAK WKW YacTb obuien
3agaumn.

Xakep

Yenosek, Kotopbii
B3/1aMblBaeT KOMMNbOTEP-
Hble cuctemsbl. benbie
Xakepbl My T npobnemsi
besonacHocTH, YTobbI UX
ucnpasnTb. YepHole
XaKkepbl HE3aKOHHO
BTOPraloTca B KOMMNbloTep-
Hble cucTemsbl, YTobbl

NOBPEQNTE UX NN U3BNEYDL

KaKylo-TO BbIrogy.

Lenoe

Yncno 6e3 pecATUYHON
TOUYKM U HE 3anucaHHoe
B BuAe apobn.

Uwukn

YacTb nporpammbi,
KOTOpPasA BbINONHAETCA
NOBTOPHO (4TO6bI HE BBO-
OWUTb OfIHW W TE e KOMaH-
[bl HECKONbKO pa3).

LWWecTtHaguaTepuyHan
cucrema

Cucrema ncuncneHus

C OCHOBaHuem 16, roe
3HayeHnAa ot 10 go 15
rnpeacTaBneHbl NaTUHCKK-
mu bykamum ot A o F.

Wndposanue

Cnocob kKogupoeaHua
OaHHbIX, YTOObI OHW BbINK
OOCTYMNHbI MWL onpeae-
NEeHHOMY Kpyry niogeun.

Huukopg

YHuBepcanbHaa Koanpos-
Ka TeKCTa, B KOTOpon
MOMKHO 3anucaTh ThiCAYMN
pa3Hbix 6YKB 1 3HAKOB.

AzbIk
nporpamMmmMnpoBaHmnsa
A3blK, Ha KOTOPOM MOXHO
fAaBaTb MHCTPYKLUMN
KOMMbiOTEpPY.
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AndaBUTHbIN yKa3aTesb

HKupHbim WwWprdTOM BbigeneHbl
OCHOBHBIE CTPaHWLbI NO TEME.

A

Ada 18
Adobe Flash 25
and, 6nok/onepatop 63, 103,
118, 119
Android (onepaunoHHas
cuctema) 198, 207
Apple Mac
onepaunoHHana cuctema 190,
207
pabota c pannamn 193
A3bIKW NpOrpaMMnpoBa-
HWA 198
Python 3 Ha Mac OS 88, 90
Scratch Ha Mac OS 25
Arduino 214, 215
ASCIl 184, 218

B

BASIC 199

C

C18,198

C++ 198

Chef 199

COBOL 199

continue, onepatop 126-127, 144
Control, 6nokwm 31, 34, 35, 46 65, 68
CSS 208

Data, 6noku 30, 31, 50

E

elif, komanga 121

else-if, komanga cm. elif
end, meTka 117

Events, 6noku 30, 32, 44-45

F

Facebook 201

for, unkn 122, 124

forever, bnok 23, 31, 32, 33, 38, 39,
46, 47, 51,59, 66, 67,69, 77,125
Fortran 199

G

Game Boy 201

GNU/Linux onepaunoHHas
cuctema 201

Google 86, 201, 217

GPU 218

GUI 154-159, 218

H

HTML (runepTekcToBbIA A3bIK
pa3smetku) 208-210

IDLE
Kak 310 paboraer 93
ycraHoBka Python 89-91
OKHa NporpamMmmbl M KOHCONK
106-107
pabora 8 IDLE 92-93, 209-211
yTo Takoe |IDLE 88
uBeTta-nogckasku 107
ownbxu 148

if-elif-else, komanpga 121

if-else, komanpa 120

if-then-else, nok/komaHga 64,

65,76, 103

if-then, 6nok/komaHpa 64, 66, 67, 103

if, Gnok/komanpa 64, 120

in, onepauua 119

input(), byHkuua 101, 130

iOS-ycTpoitctea 198

IP-appeca 194, 195, 219

J

Java 18,198

JavaScript 18, 198, 208, 209
ucnons3oBadue 210-211

JPEG 193

L

Linux 88, 201
LOGO 49
Looks, bnokun 30-31, 34, 40, 42

M

Mac OS X 190

Malbolge 199

math, mogyns 152

MATLAB 18

Microsoft 200

Microsoft Windows
dainosbii MeHeaxep 193
onepauwoHHan cuctema 190, 207
Python 3 88, 89
Scratch 25

Motion, 6noku 30, 32-34, 36,

38-39,57,75

Mpg 193

N

NASA 86

O

Objective-C 198
Ook 199
or, 6nok/onepatop 63, 103, 118

P

Pen, 6nokwm 22, 30, 48-49, 87, 105

Pi214

Piet 199

Pixar 86

pgn 193

print(), dyHkuwna 87, 101, 102, 108,

109, 116, 117, 130, 149

PS4 204

Pygame 153, 177

Python 19, 83, 84-177
anroputmel 150-151
ASCIl 184
6ubnuoTtexwn 152-153
6GyneBbl 3HayeHns 111
BBOA W BbIBOA 116-117
geTenexHue 120-121
BbinonHeHWe nporpammel 100-101
BbIXOA M3 unkna 126-127
BbluncneHwa 112-113
«3abaeHble dpasbiy, npoekT 132-133
3HakomcTeo ¢ IDLE 92-93
3HaKoMCTBO co Scratch 87, 101,
102-105, 124,125
WHTepHeT-canT 89
KOMaHAb! nocnoxHee 104-105

KopTexun n cnoeapm 134-135
OKHa KOHCONW W Nnporpamm 92,
93, 106-107
owmnbku 94-95
owwbku 1 oTnagka 148-149
«OXOTHWK 32 NMy3bIpAMMY,
npoekT 164-175
nepemenHble 99, 101, 108-109,
112-114, 116
nepemeHHbie 1 GyHKLun 138-139
nevarb 87
«[lom C NPUBNAEHUAMMNY,
npoekT 96-99
NPWHATKE pewenuin 118-119
npocTbie komangel 102-103
pasHble sepcun 177
peakuma Ha cobbiTuA 162-163
pucoBaHue duryp 158-159
ckpunTel 101
cospaHue urp 177
cozfaHue okoH 154-155
COKpaweHHan 3anuce 171
copTupoBeka 151
coxpaHeHwe pabotsl 88
cnuckn 128-129, 132-133
CMNWCKK B NepemMeHHbix 136-137
crpoku 110, 114-115, 117
CTPYKTYpa nporpammel 98-99
TUNbI AaHHbIX 110-111
ycTaHoBka 88-91
dyHKUmKM 130-131, 132133
useta e IDLE 107
uBeTa u KoopauHartel 156-157
«YepTeXHblil aBTOMAaT,
npoekT 140-147
yepenawssd rpaduka 87
uwkn while 124-125
unknbl 122-127,133
yucna
uensie (int) 110
sewecteeHHbie (float) 110
yTo panbwe? 176-177
yto Takoe Python? 19, 86-87
OHukopg 185

R
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for 122,124
while 124-125
Llykepbepr, Mapk 201

Y

vacbl 206

yepsw 212, 213

yepenawbs rpadwka 49, 87, 105, 107
KomMaHfael 105, 145
«YepTexHbli aBToMaT»,
npoekT 140-147
UmMkne 122

YepHble xakepbl 213

«HepTexHblil aBTOMAaT», NPOEKT

140-147

Yyucna
ocHoBaHuWA 182-183
cnyvaitHble 53, 104, 113, 152, 155
cpaBHeHue 62, 118
TUNbI fanHHbIx 8 Python 110
yuTaembin Koa 133

L]

WwecTHagUaTepuMyHan cuctema 156,
183, 185, 218
wudposaxme 202, 218

S/

3KkpaH 181
IKCNEPUMEHTDI
¢ kogom 19
¢ Python 176-177
co Scratch 82-83
3INEKTPUYECKME CUrHanb! 195
3NEeKTPOHHAA noYTa
pexknamuan 213
canTel 198, 208

O

OHukop 185, 219

A

A3bIKK BbICOKOTO yposHa 191

A3bIKW NPOrpamMmupoBanua 15,

18,19, 22, 49, 83, 198-199, 219
WHTEpnpeTaTopsl 191
n3yyeHue Hoebix 217
npeobpasosaHue
B MalWWHHbIA Kog 188
nepsbii A3bIK 200
nonynapHbie 198
CcpaBHeHwe KomaHg Python
n Scratch 102-105
TekcToBbie 86
ycrapesiuune 199
3K30Th4eckwue 199
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