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Ot aBTOpOB

Hoporue cemukJjaccHuku! BblI gep:kuTe B pyKax yueOHOe IocoOue
mo mH(GOpPMATHUKEe — IIPeIMeTy, M3ydeHHe KOTOPOTo II03BOJIUT BaM IIO-
JYUYUTh HEOoOXOAMMbLIe B3HAHUSI M yMeHHA B o0JacTu UH(pOPMAIIMOH-
HBIX TEeXHOJIOTHH, CTaBIIUX HEOThEeMJIEMON dYacThbI0 HAIel KU3HU.

B Hacrosllee BpemsA wHccIeIOBaHUA TO HHMOPMaTHKEe OCOOEHHO BOC-
TpeOOBaHHLI M aKTyaJbHbI. POJIb 9TOM AUCIHUIJINHBI B YCJIOBUAX COBpPE-
MEHHOT'0 MUpa Bce Oojiee BosdpacTtaeT. MpbI, aBTOpPBI y4eOHOI'O II0COOM,
IIOCTapaJiuCh CHEJaTh TaK, YTOObI M3yUeHre MH(OPMATUKU ObLIO IJIA Bac
UHTEPECHBLIM 1 yBJIeKaTeJbHbIM. HameeMcs, UTO moJyUYeHHBIE 3HAHUSA BbI
CMOXKeTe IPUMEHUTH [JIs PelleHns MPAKTUYEeCKUX 3a7ad M3 PasInUHBIX
IIpeIMeTHBIX O0JIacTell.

Marepuas yueOHOrO mmocoOusa pasgeseH Ha ABe KoJyioHKu. IlBeT (oma
IIOMOXKET BaM Paso0paThCcsa B HA3HAUEHUM PAa3MEIleHHOM Ha 3TOM (DOHe MH-
dopmanumn:

D — OCHOBHBIE MaTepHaJibl, 00Aa3aTeJbHbIE IJIS N3YUeHIsT;

D — [OpPUMePHI, WIJIOCTPUPYIOIEe OCHOBHBIE MAaTepUaJIbl;

D — ompenesieHUsI OCHOBHBIX ITOHATHI;

D — wucTOpuYecKUe CBeleHUsI, mH(popMAaIusa 00 yUYEeHBIX, BHECIITHUX

BKJIaJ B pa3BuTHe MHPOPMATUKU, U APyrue MHTEPECHbIe (DaKTHL.
B yue6HOM MOCOOMHU HCIIOJb3YIOTCS CAEeAYIONIIe YCIOBHbIE 0003HAYEHM:

— BOIIPOCHI U 33JIaHUA JJIsI IIPOBEPKYU SHAHUIM;

— paszmen «YIpaKHEeHUsA» COAEPKUT 3aJaHUs, IIPU BBHIOJHEHUU
KOTOPBIX MCHOJIb3yeTCsd KOMITBLIOTED;

— paszen «YOpaKHEeHUS» COAEPsKUT 3aJaHUA AJIA BLIIOJHEHUS B
TeTpaau;

— paszgen «YOpaKHEHUS» COAEPIKUT 3aJaHusA, IPU BHIITOJTHEHUU

KOTOPBIX MOJKeT OBITh MCIIOJIL30BaHA MHMOpMAIMsA, pasMelleHHasa Ha Ha-
IIMOHAJBHOM 00pa3oBaTeIbLHOM MOPTAJIE;

* o — 3alaHre WJIW IIPMMEP OJIdA JI0003HATEJIbHBIX.
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B TekcTe HEKOTOPHIX 3aJaHUU BaM OyAeT ITPEAJIOXKEeHO OTKPBLITH (haii.
9TO 03HAYAeT, YTO 3aJaHue MOXKHO BBINOJHUTH, HUCIOJIL3YyA (aiim, pas-
MelleHHbITT Ha HaruonasbHOM 00pasoBaTesibHOM IopTaje («JJIeKTPOHHOe
ob0yueHme» — «IJIEKTPOHHBIE oOpasoBaTeJabHBIe pecypcbly — «MH(DOPMa-
™TaKa» — «MHpopMaTuKa. 7 Kjacc»). 3aiiTu Ha IopTaJ U cKauaTh (aiijibl
K YIpaKHEHUAM MOXKHO II0 cchliIke http://e-vedy.adu.by muau ¢ momorrbio
maTpuuyHOoro QR-rozma:

Nmsa daiina gasa ckauMBaHUS COOEP:KUT HOMep Imaparpada um HoOMep 3a-
IaHUA U3 YIIpaskHeHUA mocje sToro maparpada. Hanpumep, umsa gaitiaa
upr4d 3 osHauaet, 4TO (aiJ OTHOCUTCS K TPETheMy 3aJaHUI0 U3 yIIpaskKHe-
HUA Iocje dyeTBepToro mnaparpada. Takske Ha mopraJie pasmelreHbl (haii-
JIBI C IpOrpaMMaM’, PACCMOTPEHHBIMHU B IIpuMepax. Takue aiijabl TMeIoT
uMsa pr8_3.pas (mporpamma ajas mpumepa 8.3).

IlanHOe yueOHOe mocobme mMeeT 9JIEKTPOHHOe NPUJIoKeHne (PeKuM 10-
cryma: http://informatika7.adu.by).
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FnaBa 1
NMHOOPMAUNA N THOOPMALUMOHHDBIE NMPOLECCHI

§ 1. Undhopmauma B XXU3HU YenoBeKa

IlonaTue «mH(pOPMATIA» MMe-
€T MHOYKECTBO OIIpeJeJIeHI.

‘ IJ
.-%

CoBeTcKUIi yUeHbIi B 001aCTH 06~
el MeXaHUKU 1 IIPUKJIATHON Ma-
rematuku aramemMuk H. H. Mowu-
ceeB (1917—2000) cuwmras, UTO
«B CHJIY IIHUPOTHI 9TOr0 ITOHSITUS
HEeT M He MOJKEeT OBLITh CTPOI'Oro

M JOCTaTOYHO YHHBEPCAaJbLHOT'O
onpenesieHNSA NWHQOOPMAIUM».

HopGept Buuep (1894—1964),
aMepUKAaHCKUHA MaTeMaTuK U
(puaocod), OCHOBOIIOJOKHUK KHU-
OEepHETUKY U TEOPUU NCKYCCTBEH-
HOT'O MHTeJJIeKTa, roBopui: «Mu-
(opMmanud — 3TO He MaTepud u
He 9Heprud, nHpopManuda — 3TO
nHMOPMAIUI.

1.1. Buasr nagopmanuu

Kaxawiii u3 Hac He pas CJBIIIAJ
ciaoBO «umH(PopManud». HWHpopma-
IIMI0 MBI TOJIyUYaeM 13 KHUT U Ta-
3er, 13 HMHTepHeTa, OT JIIOAei, C
KOTOPBIMHU oOOIfaeMca. A UYTO Ke
o3HauaeT JaHHOe HOHATHe?

HNudopmanmusa — cBegeHUS O
mpeaMeTax, COOBITUSX, SIBJIEHU-
X W IIpoIleccax OKPYsKaIOIIero
mMupa.

Bosnpmas uyacTh cBemeHHUil, Ha
OCHOBAaHMHM KOTOPBIX (OpMUPY-
eTcs IIpeACTaBJIeHWe UYeJIOBeKa O
MHpe, TOCTylaeT K Hemy 0Jiaro-
mapsa opraHaM uYyBcTB. Haawmuwme
3peHusd, Cclyxa, OCA3aHUSA, BKyca
1 OOOHSHUS II03BOJIAET HAM IIOJY-
yaTh 3HAHUA 00 OKPY Kaloleil aeu-
CTBUTEJIBHOCTH. B 3aBUCHMOCTU OT
TOT0, C IIOMOIIBI0 KAKUX OPraHOB
YyBCTB MH(MOPMAIIUA MOCTYIUJIA K
4eJIOBEKY, ee KJIACCU(PUIUPYIOT IIO
cnoco0y BocupuATus (mpumep 1.1).

e BuzyaapHasa nuHopMaIusa Boc-
IIPUHUMAETCSI OpraHaMu 3peHunsd
(rmasamm), pasamyamIuMu  Gop-
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My, 00'beM, IIBET, IlepeMeIleHue U Tpumep 1.1.

n3MeHeH1e 00beKTOB. N
° Opraner cayxa (ymru) BOCIDH- [ no cnlggg)g\? gn:él:;'uﬂma

HUMAaIOT 3BYKOBYIO MH(OpPMAILHUIO.

C uX NOMOIIBIO MOXXHO PACIIO3HA- ( —

BaThb 3BYKW, pasjuyaTh UX TeMOp, Busyanbhas 2@

BBICOTY, PUTM. > .
e TakTuabHas MHpOPMAIUA CBA- — 3ByKoBas

3aHa C OpraHaMu OCA3aHUs, IT03BO- \ )

JSIOINIMME Ha OIIYyIb OIIPEAeJIUTH ( )

XapaKTep IIOBEPXHOCTH, ee TeMIle- TaktunbHas

paTypy, IIOYYBCTBOBATH IIPUKOCHO- > .

BEHUE. Bkycosas <>
e C moMoOII[bI0 OPraHOB BKYyca ue- L y

JIOBEK IIOJIydaeT BKYCOBYIO MH(OP- ( Wsichopmauys )

MAIMIO O ITUIle: TOPbKasd, caagKasd, 0 3anaxax

KucJas, coJieHasd. b ’
e Opran 00oHAHUA (HOC) BOCIIPU- M 1.2,

HUMaeT U pacrno3HaeT uH(popma- .
LU0 0 3amaxax. { no q)ogln;? ggg;;v;:neuuﬂ

CyiiecTByeT TaK:Ke  KJaccH-
purkanuda wuHOpMauUM 10 Qop-
Me mnpenacraBiaeHusa (mpumep 1.2).

e I'padhuueckasa nagopmanusa —
CBeleHUA B BUE PUCYHKOB, CXEM,
(oTorpaduii.

e TekcroBasg wuHbpopMamua —
CBeleHUsS B BHJe CIeINaJbHBIX
cuMBOJIOB (OYKB Ppa3JIMYHBIX aJI-
¢daBUTOB; MepOrIU(POB, C IOMOIIBIO
KOTOPBIX 3allUCHIBAIOT OTHeJIbHBIE
CJIOTH WUJIN CJIOBA).

e Yucaoraa (mudposasa) madop-
MalusAg — CBeJEeHUs, OTPaKarolme

Mpadhmnyeckas

TekcToBasi

Yucnosas

3ByKOBast

BupeonHdopmaums

MynbTmMegmnHas

IR N R i A
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ITomumo wIaccupumramum WH-
dopmariuu mo cmoco0y BOCIIPHUA-
TUuA 1 110 (popMe IIpesCcTaBJIEHUA,
CYILIECTBYIOT TaKiKe U JIpyrue
KJaccupuramuu. K npumepy, mo
c(hepe BO3HUKHOBEHUA HHPOpPMA-
U0 MOJKHO pasfesuTh Ha clle-
IYIOIVie TPYIIIbI:

® MexaHMYecKas;

® OmosIorMUecKasd;

® cornuaJjibHad.

Mexananueckada wuH(opMAIT
OTpa’KaeT IIPOIIECChl U SBJIECHUS
HEOIyIIIeBJIE€HHON ITPUPOIHI.

Coepa BOBHUKHOBEHUSA OMOJIO-
rumyecKoin wmH(pOpMAaIuU CBI3aHA
¢ IIpoIleccaMy JKMBOTHOTO U pac-
TUTEJIHHOTO MHUPA.

ConmasbHasa wH(pOPMAIUA OT-
paskaeT IIPOIleCChl YeJIOBEUECKOTO
ofIecTBa.

IIpumep 1.3. IIpumepsl apeB-
HUX HOCHUTEeJeH MHMOpMAIIUN.

lMeprameHT

MHSHBbIE TABNNYKKN

KOJINYECTBEHHYIO Mepy OOBEKTOB
M UX CBOMCTB C IIOMOIILIO YMCEJ U
udp.
e 3pykoBasgs wuH(popMamua —
CBelleHUSA B BHUJIE 3BYKOB.
Cy1iecTByioT M KOMOMHHPOBAH-

Hble BUAbI HHpOpMaANuu — BHUIEO-
uHpoOpMaAnUd U MYJIbTHMeIUWHAA
uH(popmanua.

OmuH U TOT JKe BUJ MHPOPMAII
MOXKET TOCTYIIaTh W XPAHUTHCA B
pasiuunoit popme. Hanmpumep, my-
3bIKAJIbHOE TIPOM3BEEHNE MOYKET
XPAaHUTHCA B BUJE ayANO- UJIU HOT-
HOI 3aIluCH.

s mpeoOpasoBaHusA MHMOpPMA-
U U3 OJHOro (popmara B APYyroit
HCIIOJIb3YIOTCA Ppas3jIMYHbIe aJiro-
PUTMBI U yCTPOMCTBA.

1.2. Hocurenu ungopmannmn

g 3amucu, XpaHeHUA W CUU-
TBIBAHUA UWHPOPMAIIUU HCIIOJIb-
3yIOTCA HOCUTeJIU WHPOPMAIUN.
B 1apeBHOCTHM UeJIOBEK COXPaHSJI
Ba’KHbIe CBeJeHUdA JIUIIL B COO-
CTBEHHOM @IaMATH, T. €. NaMATb
yeJIOBEeKa SABJAETCA €CTEeCTBEHHBIM
Hocutesaem uHpopmanuu. Ilorpebd-
HOCTh 3allOMUHATh U XPAHUTH IIO-
CTOAHHO BoO3pacTrarlnue O00bBEeMbI
uH(popmManuu mnpuBesga K WCIOJb-
30BAaHUIO U CO3JAHUIO PA3JIUUYHBIX
MaTepuaJoB U YCTPOUCTB.
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K Hocurenam wuHGOpMAaIUU OT-
HocATcA Oymara, KHura, (pororpa-
pusa, omTHUUEeCKHe IUCKHU, QeI
namMATb u Ap. (mpumepsl 1.3 u 1.4).
IMnsa obpaboTKU, XpaHEeHWS U pac-
IIPOCTPaHEHUA MHMPOPMAIIIU CTPO-
AT cIeluaJjJbHbIe 3TaHUSA — JaTa-
IIEHTPHI.

1.3. HudopmanimoHHbIE ITPOIECCHI

B noBcenHeBHOM KM3HU MBI 3a11H-
CbIBaeM, 3aIIOMUHAEM U CUUTHIBAEM
MoJIyueHHyo wuH(popMaIlumo. Ye-
JIOBEK MOJKeT IIOJeJINThCsS M3BEeCT-
HOIl eMy mH(poOpMaIuei ¢ IPyruMu
aogbmu. Kpome Toro, Ha ocHOBe 00-
paboTku y:xke mmeroieiica mHQOP-
Malluy MOKHO CO3JaBaTh HOBYIO.

JIrobasa neATesbHOCTh 4YeJsioBe-
Ka, CBsA3aHHadA ¢ wmHQoOpMAaIiue,
ABJIdAeTCA  HMH(POPMALUOHHBIM
npoueccom. Paznuuaror cienyio-
e mHGOpPMAIMOHHBIE IIPOIEC-
Chl: XpaHeHHe, Iepemada, oOpa-
00TKa, MoucCK mH(popManuu (Ipu-
mep 1.5).

Jlitomu xpaHAT uUHMpOPMAIINIO
Jaub0 B COOCTBEHHOI IIaMATH, JILOO
Ha KaKUX-IN00 BHEITHUX HOCHUTE-
aax (mpumep 1.6). MHOrma uejioBex
3a0bIBaeT mH(pOPMAIUIO, a UHPOP-
MaIisg Ha BHENIHUX HOCUTEJIX

IIpumep 1.4. KomnbroTepHBIE
HOCUTEJNU WHOOPMAIIUN.

%

KapTbl namsaTn

BHeLuHnn
XKECTKNIN

, ONCK

N OnTUYecKuii
dneLuka OUCK
ITpumep 1.5.

[ UHdopmaLmoHHble npoLecchbl ]

4 N\
— XpaHeHve
& J
4 7\
— Mepepnava
- J
( N\
— O6paboTka
. J
4 N\
] Mownck
. J
IIpumep. 1.6.
XpaHeHue
MHpopmaumm

|
OnepaTtuBHas
namsiTb

[onrospemeHHas
namsitb
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Ipumep. 1.7. MOXKET XPaHUTBhCA MOJITO U OBITH
JIOCTYITHA Pa3HBIM JIFOIAM.

Ilepemaua wH(popmanuu mTpouc-
XOJIUT, K TPUMEDPY, IIPU PasroBO-
pe OBYX JIofei, MpuU UYTEHUU KHU-
M WJIU KypHaJja, IIPU IIPOCMOTPE
cTpaHUIl B ceTu VIHTEpHET U ADP.

B mpomecce mnepemaum Bcerga
YYacTBYIOT [OBE€ CTOPOHBI: HMCTOY-
HUK u npuemMHuk. llepemaua wun-
dopMaliu IIPOUCXOOUT 4Yepe3 Ka-
HaJI CBA3U: 3BYKOBBIE BOJIHBI IIPU
HeIIOCPeICTBEHHOM PasroBOpE, YCJIY-
'Y IIOYTOBOI'O CEPBUCA TIPU IIE€PEITr-
CKe, COTOBafA CBfA3b IIPU PasroBOpe
Mo MoOMJIbHOMY TesiepoHy (TIpHU-

Mepenaya nHpopmaumm

MpremHuk <“—> NcToYHUK
MHpopMaumm MHopmaumm

KaHnan cBasu

HpHMep. 1.8. Mep 1.7).
O6padoTka B pesyibraTe maMeHeHUA COAEpP-
“HcbopmaLmm JKaHUA ujam (popMmbl IIpeacTaBJe-

HUA WHQOOPMAIIUM IIPOMCXOAUT ee

| | obpaboTka (mpumep 1.8).
[ VaMeHeHne ] [ V|3$§ga:ll"e ] Coznep:xkaHne nHGOPMAIIUNA MOYKET
cofepxanus npeAcTaBneHst U3MEHUTHLCA B pe3yabTaTe BbIUUCIU-
TeJbHBIX JNEeHUCTBUM, JOIIYCTUM, IIPU
perrteHun JII000M MaTeMaTU4YeCKOi

IIpumep. 1.9.

N 3amauu, ypaBHeHuUs (mpumep 1.9).
W &‘;\» IIpomecc paccyskaeHHII 4YeaoBeKa
0 e o) TaKKe MOJKET IPUBOAUTH K IIOSB-
ﬂt{} I JieHni0 HoBou mH(popMmaruu. HoBas

nH(popMaIud BOSHUKAET IIPU UCCJIe-
IOBAaHUU ABJEHUU TPUPOABI, (usu-

o eS=T 2x=7-3 YeCKHUX IIPOLECCOB M .
s : dopma npexcraBieHus UHQOP-
x=3 MAaIi¥ N3MEeHSeTCS IIPU PUCOBAHUN
X=2

KapTHuH II0 TEKCTOBOMY OIIMCAHHNIO
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WJIU TIPU ONUCAHUU CIOMKEeTa BUIEO-
¢uibpMa B BUe CTaTbU B »KypHAaJe,
IIpU IIEPEBOJIE TEKCTa C OSHOTO SA3bI-
Ka Ha apyro# (mpumep 1.10) u T. #.

Ecam  uesmoBeKy  HeoOXOIMMO
HaAWTU WHTEPECYIOIUe ero cBeme-
HUSA, TO OH OCYIIEeCTBJISIET IIONCK
uHbpopmanuu. [[ad mOMCKa HYXK-
HOI wH(MOPMAIIUM UCHOJIb3YIOTCA
pasHoOOpas3HbIe CHOCOOBI M METO-
IbI: UTEHNE JHIIMKJIOIIEAN, CJIOBA-
pel, KHUT U JKYPHAJOB, IIPOCMOTP
BUIEO(DUIBMOB U TEJEBU3MOHHBIX
nepenad, IIOMCK B ceTu M HTepHeT
(mpumep 1.11) u T. 7.

IIpumep. 1.10.
’ ‘ Kot
XU
—»
— Cat
IIpumep. 1.11.

[Monck nHpopmaumm
T TR

1. Y10 NoHMMmaeTcs noa nMHpopmaumnen?

2. Kak MOXHO KrnaccuguumpoBaTtbe MH(popMaumio no crnocoby ee BOC-
NPUATUA YeroBeKoOM?

3. Ha Kakue Buabl pa3gensoT nHdopMaLmio No popme npefacTaBneHns?
4. Y710 TaKoe HocuTenb MHopmaLmmn?

5. Kakne nHpopmaumoHHble npouecchl BbINOMHAET YeroBeK?

YnpaxHeHus

1 Kakue vHdOpMaLMOHHbIE MPOLIECChl BbIMNOMHAET CEeMUKIACCHUK
npu cnegyowmnx Buaax AesTenbHOCTU?

1. Sanuch B KOHCIIEKT MaTepuaJjioB YPOKa.
2. YCTHBIHA OTBET y JOCKMU.
3. IlepeBos TeKCTa C PYCCKOI'o A3bIKA Ha aHTJIMUCKUI.
4. TTogbop MaTepuaJjoB AJid pedepara o NCTOPUMU.
2 lMpuBeguTe npumMepbl NPogeccuii, B KOTOPbIX OCHOBHas OesTesb-
HOCTb crneuunanucTa cef3aHa ¢ uHdopmaumen.

3 OnuwuTe cuTyauumun, B KOTOPbIX Bbl MOXETe Urpatb posib UCTOYHU-
Ka WHopmMauun; npueMHuka nHgopmaumm. Kakmum KaHanom ces3u Bbl
nonb3yeTecb Npu 3ToM?
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4 TloprotoBbTe COOOLLEHNE HA OLHY M3 CNeayloLmx TeMm:

1. «/IlpeBHUE HOCUTEIU MHPOPMAIIU».
2. «INeKTPOHHbBIE HOCUTEJIN MHMOPMAIIUL».
3*. «JlomosiHeHHAsI pPeaIbHOCTh KaK (hopMa IIpeCTaBJIEHUA

nHpOpMAIUU.

§ 2. MpepcTaBneHne MHpopmauUumn B KOMNblOTEpE

Komuposanue mupoOpMAIIUN KC-
II0JIb30BAJIOCh ¢ ApeBHOCTH. IIIm-
poxko usBecreH 1mudp KOmusa [esa-
P, IPUMEHABINUNCA OJA 3aII1ICU
CEeKPeTHBIX coo0IeHn. KaKabii
CHMBOJI B TEKCTE 3aMEHSIJICS CHM-
BOJIOM, HAXOISAIIMMCS Ha HEKOTO-
POM IIOCTOSIHHOM PACCTOSHNHU JIe-
Bee UJIU TpaBee ero B aj(aBUTE.

Hampumep, mpum KommpoBaHUU
nHpOpPMAIl C IIOMOIIbI0 OYKB
pycckoro ajdaBuUTa OyTEM CIBU-
ra BOpaBo Ha 3 OyKBa «A» ObLIa
O0n1 3ameneHa Ha «I'», 6ykBa «bB»
craueT «II» u T. 1.

IIpumep 2.1. CeromgHA ITUPOKO
IIPUMEHAKTCA IITPUX-KOAbBI Ha
pasauuHbIX ToBapax. Ilepen Bamu
IITPUX-KOJ CT'YIIIEHHOTO MOJIOKA:

S4E100ES006DTS

2.1. KogupoBanue mH(poOpMauu

I 151 OOITIeH U JIIOAU UCTIOJIb3YIOT
€CTeCTBEeHHBIN A3BIK, HAIIpuMep Oe-
JIOPYCCKMII MU pyccKuii. B ocHOBe
€CTeCTBEHHOI'0 sI3bIKa JIEIKUT ajia-
BUT — CHCTeMa I'papruyecKux 3Ha-
KOB [IJIs Ilepefayud 3BYKOB YCTHOM
peun. AnpaBuT eCTECTBEHHOTO A3bI-
Ka fABJAETCS YHUBEPCAJbLHBIM KO-
JIOM JIT000H ITMCbMEHHON KYJIbTYDHI.

Kpome ecTecTBEHHBIX, Ue€JIOBEK
HCIIOJIb3YeT WMCKYCCTBEHHO CO3IaH-
HBIE SI3BIKKA CO CBOUMU OCOOBIMU KO-
JaMu: SIBBIK MAaTeMAaTUUYEeCKUX UJIN
XUMHUYECKUX (opMyJs, HOTHI U AP.

Kom — COBOKyITHOCTH yCJIOB-
HBIX 3HAKOB, Ka’sKJIOMY U3 KOTO-
PBIX IIPHCBAWBaETCS OIIpPeeJIeH-
Hoe 3HaueHue (mpumeps! 2.1 u 2.2).

IIpomecc 3amucu miu mpeobpa-
30BaHUSA MH(MOPMAIIU B COOTBET-
CTBUMU C ITPaBUJAMU, 3aJaHHBIMU
HEKOTOPBIM KOJOM, HAa3bIBAIOT
KopupoBanuemMm. IIpormecc, obpart-
HBI KOAWMPOBAHUIO, HAa3BIBAIOT
IeKOTMPOBAHUEM.
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KomupoBars u 1mepemaBaTh WH-
dopManii0 MOMKHO Pa3IUUYHBIMU
crocob0aMu: YCTHO, IHUCHbMEHHO, Ke-
cramu u ap. Kommbsiorep mosxeT 00-
pabaTbIBaTh UHCJIOBYIO, TEKCTOBYIO,
rpa(puyecKky0 M 3BYKOBYIO HUH()OP-
Mallui0 TOJBKO B IudpoBoM (opma-
Te, KOTOPBINI B KOMIIBIOTEpe IIpe-
CTaBJIeH B BHJe ABOUMYHOI'O KOJAa.

JABOMYHBIN KOO — CII0CO0 KO-
OUPOBAaHUSA, B KOTOPOM KarKIbIN
paspaa IpUHUMAaET OJHO U3 ABYX
BO3MOKHBIX B3HAUEHUI, OOBIYHO
obo3HauaembIx mudppamum 0 u 1.
Pa3pamg B sTom ciayudae HasbIBa-
eTCsI TBOUYHBIM Pa3psaaoM.

Takoit cmocod KOAZUPOBAHIS CBSA-
3aH C TE€M, YTO IIPOIIe BCEro peaJsiu-
3YIOTCA TeXHUUYECKHe YCTPOMCTBA,
obOsamaromniye ABYMs YCTOMUUBLIMU
COCTOAHUSAMM: BKJIOUEHO/BBIKJIIO-
YeHO, COeINHEeHO,/Pa3beJUHEeHO U IP.

1 KogupoBaHWA YKUCJIOBOUM UH-
(hopMaiuu B KOMOBIOTEPE BMECTO
JEeCATUYHON CHCTEMbI CUMCJIEHUS
HCIIOJIL3yeTCsA ABOMYHAS, OCHOBAH-
Has Ha JBOUYHOM KOJIe.

KonmupoBanme TexcToBOii MH(MOP-
MAIlUXd B KOMIILIOTEDPE BBIMIOJIHS-
eTCs IIPW IIOMOIIM CIIeI[MAaJIbHBIX
KOJIOBBIX TabJUIl, TAe KarKIOMy
CUMBOJIy CTABUTCSA B COOTBETCTBUE
oIpeneJeHHAas IOCJIeI0BATEIbHOCTD
u3 HyJen u exmHUIl (mpumep 2.3).

IIpumep 2.2. C nDoABIeHUEM
cMapT(OHOB HaUaJu pacupocTpa-
HATbcA QR-Koabl. OHU TTO3BOIAIOT
OBICTPO 3aHOCUTH B TeIe()OH TEK-
CTOBYIO MH(pOPMAINIO, T0OABIATH
KOHTAKTBI B aAPECHYI0 KHUTY,
IIePeXoauTh M0 Web-cCchIIKaM, OT-
npaBaaTh SMS-cooOIieHusa u T. 1.
Bor, Hanmpumep, QR-Kox co cchLiI-
Koii Ha crarbio B Wikipedia o
QR-xomax:

ITpumep 2.3. KogupoBaHnue He-
KOTOPBIX OYKB AHIVIMHCKOTO aJ-
(daBuUTa Ha KOMIIBIOTEDE.

BykBa JIBOMYHBIN KO

01000001

01000010

01000011

01000100

01000101

01000110

01000111

01001000

01001001

01001010

01001011

01001100

01001101

ZIR|N| RN~ Q=T >

01001110
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IIpumep 2.4.

L= =R R
Dooo

ooo

IIpumep 2.5. CooTHOIIEHME
MEXIy OuTOM U GarToM.

But

—

[oflof[1][1]off1]of1]

\ __/
o
Bawrt (8 61T)

2.2. EquHunbl n3MepeHusa oobeMa
uH(popMaun

YesoBeK TpUMeHAET Pa3JIMUHBbIE
equHUIBI nsMepenus. Tak, Aasa us-
MepeHUsA BPEMEHU WCIOJIb3YIOTCA
CeKYHIbI, MUHYTBI, Yachl, IJA W3-
MEPEeHUsI PACCTOAHUA — METPBHI,
KUJIOMETPHI u 1p. VIsmMepeHuss mpo-
BOJAT C IIOMOIIBI0O U3MEPUTEIHLHBIX
mpubopoB (mpumep 2.4).

s ompeneneHUA KOJMYECTBA
nH(MOPMAIUU €CTh CBOW €IMHUIIBI
nsMepenus. MuHHUMaJbHOE KOJIU-
yecTBO mMH(pOpMAIIUU, AJA KOAUPO-
BaHUA KOTOPOI MOCTATOYHO OJHOI'O
IBOWMYHOTO PaspsAja, Ha3bIBAIOT OU-
ToMm (bit).

CyioBO «OUT» TTPOMBOIILIO OT aH-
TIUUCKUX CJIOB binary (IBOUYHBIN)
u digit (3HaK). BuT — MUHUMAaJIbHAA
eIVHUIA, BBIPAKAIOIIAsa KOJUYe-
ctBo mH(popMmariuu. OH MOKET ITpu-
HUMAaTh OJHO W3 ABYX 3HAUEHUUA —
0 mnu 1. Ilyia ymoOGeTBa BBeneHa 00-
Jiee KpyIHas eIUHUIA M3MepPeHUs
uH(popManuu — OauT.

Bair — emguHHIIA U3MEpPEHUS
KoJInyecTBa UWHQPOpPMAIUU, CO-
cTodAIlas M3 BOCHBMM IIOCJIeIOBa-
TeJbHBIX ¥ B3aMMOCBSI3aHHBIX
OUTOB.

1 6aiir = 2% 6ur = 8 6ur (upu-
mep 2.5).

e———
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s o603HaueHUA OOJIBITIETO 00'h- Ipavep 2.6. CooTHOmeHHe
eMa HUH(MOPMAIUN WCIOJIb3YIOTCS eI HUI] NU3MEePEeHNA NHPOPMAII 1.
Ipyrue equHUIIbI U3MEPeHU:

1 Kb6air (kusobaiT) =
= 1024 Gaiira;

1 M6aiiT (merabaiiT) =
=1 048 576 Gaiit;

1 I'6aiiT (rurabair) =
— 1 073 741 824 6Gaiira; / 1 M6aii = 22 6m=\
)

o o = 2% gawiT = 2'° K6ar
1 T6aiiT (TepabaiiT) =

=1 099 511 627 776 Gaiir. /1 [GanT = 2% 6uT = 2% GaiT =\

= 220 K6anT = 2'° M6ant
3HaueHUs MOAaHHBIX eIWHUIL 13-

MepeHUsA wWHpoOpMAIUU OJA yH00- 1 T6anT = 2 6uT = 2% GanT =
= 2%0 K6anT = 220 M6anT = 2'° [6anT
CTBa KOJMPOBAHUSA CBSI3aHBI CO CTe-

neHpo uyucia 2 (mpumep 2.6). IIpumep 2.7.
B sTuxX emmHHIAX M3MEPAIOTCS ITepesenem 2364 MbaiiT B KuJ10-

KosinuecTBO (00'beM) OIlepaTHUBHOM GafiTh M rUraGaiTL:
WJIV BHEIITHEH TaMATY KOMIIbIOTEPA, 2368 Nf? ant =

. = (2368 - 2°°) KoauT =
pasmepsl (aitnos. B mpumepe 2.7 — 2 424 832 Koait;
IIOKa3aHO, KaKNM 06paBOM BBIIIOJI- 2368 Mo6aiiT =
HsSEeTCs MepPeBOJ OJHUX eNWHUIL 13- = (2368 / 2!% I'Gaiit ~
MepeHns MHPOPMAILIUUA B ApYyTHe. ~ 2,3 I'Gair.

1. Y10 Takoe kopm?
— 2. Kakoi npouecc Ha3sbiBaloT KOAMpPOBaHMEM UHopMauun?
3. Kakon ko Mcnonb3yroT 415 KOAMPOBaHUA MHOpMaLmn B KOMMNbOTEPE?
4. Kakue eguHuUUbl U3MepeHus nHopmaumnmn Bbl 3HaeTe?

y!'lpa)KHeHMﬂ

{1 Wcnonbays wudp KOnua Llesaps co caBMrom BrnpaBo Ha 3, 3aKo-
AvipyrTe pasdy «KTo BnageeTt nHgpopmMaumen, ToT Bnafeet Mupom».
(2 ) Vcnonbays wndp tOnus Llesaps co CABMIoM BNEBO Ha 2, 3aKOAM-
pynte cdpady Ctmea [Oxobca «KomnbioTep — 3TO Kak Benocuneqn ans
Hallero moasra».
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\3/ B ogHom 13 pacckaszos A. KoHaH [Jonns sBenunkuin coilimk LLepnok Xonmc
pasragbiBaeT Wndp NNAWYyLLnMX YernoBedvkoB. PacwundpynTte pasy, ncnosb-

3ya andpaBuT, NPUMEHSABLUMIACA NPU ee KOOUPOBaHUMW.

22 22 2222 2202 22208 200 2%7

AndasuT Ana KOgMpoBaHusa nHdopmMaumum

AX B2 B r nx E2X ERX X% 32
K2 n% M2 HE O2 N¥ P2 CL T%

n2
v

X2 U2 4® W W2 bLE BT b 3% 102

nx
o
At

A
(4 ) B a36yke Mop3e 6ykBbl U LMdPbl 3aMEHSIOTCH NOCNefoBaTelbHOCTAMM

"3 KOPOTKUX N OJIMHHBIX CUTHAJIOB — TOYEK U TUpe:

1. C nmomorpio asoyku Mopae 3anuminTe:
«3amac 0ennbl He YMHUT».

A | B B r O | E | &K | 3 | H | K | J M H (0
Im | P C T | VY | | X | II | Y| IOI|O |Bb,b| BIL | 9
0 | d 1 2 3 4 b 6 7 8 9 0

2. Pacmmugpyiite maH(popMaIino, 3annucanuyo Ha asoyke Mopae.

A
(5 BbinonHWTe nepeBof eAvHUL, M3MEPEHNUs MHAopMaLWK:

1. 174 GaiiTa B OUTHL.
2. 342,3 Kb6aiiT B OAMTHI.
3. 45638 MobOauT B rurabamnTsel.
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FnaBa 2
NMPEOCTABNIEHUE O JNIOT'MKE BbICKA3bIBAHUMN.
MHOXECTBA U ONEPALUUN HAQL HAMU

§ 3. Jlornka BbiCKa3bliBaHUN

Bosmo:xHOCTM KOMIIBIOTEDPA Be-
auku. OH MOMKeT IIOMOYb Bpauy
MOCTABUTL MPABUJBbHBIA AUATHO3
MaIrueHTy, IIaccaskupy — BBIOpATH
OuJeT Ha HYKHBIUA I10€3]; KOMIIBIO-
Tep MOXKET YIIPaBJATHL aBTOMOOHU-
JIEM, COCTABJISITH IPOTHO3bBI IIOTOABI
¥ MHOTO€ IpyToe.

g Toro 4To0bl BBIACHUTH, MO-
JKeT JIX KOMIIBIOTED «IyMaTb», CHa-
yajla HYsKHO TOHATH, KaK AyMaeT
yeJJOBEK. Beahr HMEHHO UeJIOBEK
co31aJl KOMIIBIOTEP, M KOMIIBIOTED
BBITIOJIHAET TOJBKO Te [IeliCTBUS,
KOTOPBIM €ro Hay4uJI YeJIOBEK.

Hamu 3HaHMA 00 OKPY:KaoIeM
MHpPe MBI BBIpaKaeM B IIOBECTBO-
BaTeJbHBIX TpEIJIoKeHuaAX. TaKkue
IPeAJIOKEeHUs MOTYyT OTpaskaTh
JIEeHCTBUTEJIbHOCTh BEPHO WJIN He-
BepHOo. [lymas, ueJOBEK CTPOUT
CBOM pAaCCYKJEeHUS, OCHOBBIBASCH
Ha COOCTBEHHBLIX 3HAHUIX.

Emme Apwucrorenb 3aMeTHJ, UYTO
MPaBUJILHOCTh pacCcy:KJIeHUU He 3a-
BUCHUT OT COAEP:KAHUS, a OIpeaess-
ercsa (hopmoii.

JlpeBHErpEUECK Ui (uocod
Apucrorens (384—322 rr. 1o H. 9.)
IEePBLIM CHCTEeMAaTU3UPOBaJ (POpP-
MbI W IIPaBUJIA MBIIIJIEHUS, Pas-
paboTaJ TeOPUIO YMO3aKJIIOUEeHU I
M JIOKa3aTeJbCTB, OIIMCAJI JIOTH-
YyecKue omnepanuu. ApPHUCTOTEJIO
mpuHamIesxkaT GOPMYJINPOBKU OC-
HOBHBIX 3aKOHOB MBIIIIJIEHUS.

Y HCTOKOB COBpPEMEHHON JIOTHU-
KM CTOUT HEMEIKWH MaTeMaThK
Tordppung Bunabrenpm JleitGHuMIT
(1646—1716). VYueHBIl mnpeEHJIO-
SKUJT UAEI0 MIPEJCTABUTH JIOTUYE-
CKMe pacCy:KIeHUS KaK BBIUIC-
JIEHUA, TOMO0HBIE BBIUMCICHUAM
B MaTeMaTHKe.
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AHMINACKUNA MaTeMaTUK U JIO-
ruk :xopmx Byns (1815—1864)
ImepeHec Ha JIOTMKY BaKOHBI U
mpaBuUJia MaTeMaThudecKux (aJ-
redpanyecKux) IeMCTBUM, CO3aB
TeM CAMBIM aJredopy JIOTHKU.

Ha Jgormueckux syiemeHTax
CTPOSATCA  JIOTUUYECKHE CXEeMbI
9JIEKTPOHHBIX YCTPOMCTB. 3aKO-
HbI OyJeBOil ajreOphbl IPHMMEHS-
IOTCSA ¥ B IIPOTPaMMIPOBAHIM.

IIpumep 3.1. Caegpyromiue
MIPEAJIOKEHNs SABJISIOTCA BBICKA-
3bIBAHUAMU:

1. ATom Bomopoza caMbIii Jier-
Kuil (MCTHUHHO).

2. Kimerka — IeHTpaJbHAas
YacTb aToMa (JIOXKHO).

3. Kupunn TypoBcKkuii — wus-
BECTHBI AHIVIMHCKUI NIHCaTe]b
W 0paTop, JKWUBIIUHA BO BTOPOM
mosjoBuHe XII B. (J10:KHO).

4. Ilpu geneHum J1000r0 YMCJIa
(kpoMe HYyJA) HA caMO cebsd IIoIy-
yaeTcAa 4nucyo 1 (MCTUHHO).

Hayka, wusyuarmmias (OpPMbI
paccy:KJeHu, HasbIBaeTcsa (op-
MAJIbHOM JIOTHMKOM.

Maremaruueckas JIOTHKA IIC-
MOJIL3YeT MaTeMaTudyecKre MeTO-
OBl JJIS HCCJEeNOBAHMS CIIOCO0O0B
IIOCTPOEHUS PACCYKIEHUM, ToKa-
3aTeJIbCTB, BLIBOJIOB.

OmHUM 13 paszeioB COBPEMEH-
HOHI MaTeMaTU4YeCKOM JIOTUKU SIB-
JISIeTCs JIOTUKA BHICKA3BIBAHWM.

Ha mnpaBmiaax wmaremaruyuecKom
JIOTUKH TTOCTPOEHBI IIPOIIECCHI «pac-
CyXIeHull» KomnbioTepa. Mayue-
HUe JIOTMKU BBICKA3bIBAHUM IIOMO-
JKeT MOHATH, KaK MOYKHO HAyUYUTh
KOMIBIOTED «IyMaThb».

3.1. IloraTue BBICKA3BIBAHUS

Bbicka3bpIBaHHE — IIOBECTBOBA-
TeJbHOE IIpeAJoKeHUe (YTBEPIK-
JIeHEe), O KOTOPOM B HAaCTOSAIIee
BpeMsi MOKHO CKasaTh, MCTHUHHO
OHO UJIX JIOXKHO (mpumep 3.1).

O0 UMCTMHHOCTH BBICKA3bIBAHUSA
MOJKHO TOBOPUTH TOJHBKO B Ha-
CTOAIIeM BpPeMeHU: BBICKa3bIBaHNE
«MgeT Do Ib» MOMKET ObITH MCTUH-
HBIM celiuac M JIOKHBIM Uepe3 uac.

Kak mnpaBuio, BbICKa3bIBaHUS
0003HAUYAIOT 3arJIaBHBIMH JIATHH-
ckuMu OyxkBamu. Ecau BhICKas3bIBa-
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HUe A nctunHo, numyT A = 1, eciu
Joxxkao — A = 0 (mpumep 3.2). Ya-
CTO WCIIOJIB3YIOT TaKie O0O3Haue-
HuA: A = true (uctuna) u A = false
(J103KB).

3.2. Jlornueckas onepamus HE

C BBICKA3bIBAHUAMU MOXKHO IIPO-
M3BOAUTH PA3JIMYHBIE OIEpaInm,
MmoJoOHO TOMY KaK B MaTeMaTHu-
Ke — ¢ yncjamu (CJIoKeHne, YMHO-
JKeHue, BbIUUTAHUE U IP.).

Jlornueckasa onepanua HE (ot-
pUIlaHWE) MEeHseT 3HaYeHWe BBI-
CKa3bIBAHUA Ha ITPOTUBOIIOJIONK-
HOe: UCTUHHO Ha JIOYKHO, a JIOXK-
HO HA MCTUHHO.

Jlormueckoe oTpuIilaHue IIOJIyYa-
eTcs 13 BBICKA3BIBAHUSA IIyTEM [0-
0aBJIEHUS YaCTHUIIBI «HE» K cKasye-
MOMY WJIM C WMCIIOJb30BaHUEM 000-
poTa «HeBEpHO, UTO...» (Ipumep 3.3).
Wuorga mpu IIOCTPOEHHHM OTPHUILA-
HUH HEKOTOPLIE CJIOBA 3aMEHAIOT UX
AHTOHUMAaMM, €CJIH 5TO BO3MOXKHO.

Ecin BbICKasbIBaHME COIEPIKUT
CJIOBa «BCE», «BCAKUMN», «JII000I»,
TO €ro OTPUIlaHNE CTPOUTCS C WC-
IIOJIb30BAHUEM CJIOB <«HEKOTOPBIE»,
«X0TsA ObI oguH». M1 HaobOpoT, AJIsd
BBICKA3bIBAHUI CO CJIOBAMU «HEKO-
TOPBIE», «XOTSA ObI OAWH» OTPHUIIA-
Hue OyZeT coaep:KaTh CJIOBA «BCE»,
«BCAKUI», «JII0001» (mpumep 3.4).

IIpumep 3.2.

A = «a® paBHO 1, ecaiu a # 0»;

B = «Maccy u3MepsioT B JINT-
pax».

Hia nOpuBemeHHOTO IIpUMepa
A=1,B=0.

ITpumep 3.3. IlocTpoum oTpu-
I[aHNe BLICKA3BIBAHUIA.

BrickasbpIiBaHUA:

1. V 11BEeTKOBBIX pacTeHUN pPas-
BUBAETCS TIJIOJ.

2. ®pecka — BHTO IKUBOIINCH
BOOSAHBIMU KPacKaMU! II0 CBEXKeu
IMITYKaTypKe.

Orpunanmve BbICKa3bIBaHUI:

1. Y IBETKOBBIX paCTE€HUU He
pasBuBaeTCs ILJIOA.

2. HeBepHo, uTO (hpecKka — 3TO
JKMBOINCH BOASHBIMU KpacKaMuU
IO CBeXKel MITyKaTypKe.

IIpumep 3.4. IlocTpoum oTpu-
IIaHue BLICKa3bIBAHUIMI.

Bricka3bIBaHUA:

1. Bce yuarmuecsa saHUMAaIOTCA
CIIOPTOM.

2. HexoTopble IITHIIBI
ILJIaBaTh.

3. JI100011 IIBETOK MMeeT 3aIlax.

4. UHorma y MaMbl ObIBaeT
ILJIOX0€ HACTPOEHIE.

Orpurianme BbICKa3bIBAHUI:

1. HekoTopsie yuaruecsa He
3aHUMAIOTCSA CIOPTOM.

2. Bce mTHIIBI HEe yMeEIOT ILja-
BaTh.

3. XoTra OBI OOMH IIBETOK HE
UMeeT 3amaxa.

4.Y maMmbl Bcerma ObIBaeT Xo-
poiiiee HacTpPOEHUE.

YMeEIOT



22 Tnaga 2. lpepcraeneHue o JIOrMke BbiCKa3biBaHUi. MHOXECTBa 1 onepauuvn Hag HUMN

IIpumep 3.5. Onpenenenue uc-
TUHHOCTY BBICKAa3bIBAaHUII C OTPHU-
IAHUAMH.

1. Enis — 9TO nepeBo (uCTmH-
HOe BEICKasbIBaHUeE). Ejab — 35TO
He JaepeBo (IOJKHOE BBICKA3bIBa-
HUE).

A=1,HEA=0.

2. Yucmo —7 saBagETCA TOJIO-
SKUTEJIbHBIM (JIOXKHOE BBICKA3bI-
BaHme). Yucio —7 He ABIAETCA
IMOJIOYKUTENBHLEIM (MCTUHHOE BBI-

CKa3bIBaHUE).
A=0,HEA=1.
3. Bce BemecTBa — MeTaJIJIBI

(mo’xkHOe BBICKa3bIBaHME). Heko-
TOPBIE BEIeCTBA He MeTaJLIbI (Uc-
THUHHOE BBICKA3bIBAHUE).

A=0,HE A=1.

4. Bce cocTaBJIAIOIIE BO3AyXa
SABJIAIOTCA raszaMu (MCTMHHOE BBI-
ckasweiBanme). HeKoTopble cocTas-
JAMINEe BO3AyXa HE SBIAIOTCA
rasaMu (JIO}KHOe BBLICKAa3LIBaAHUIE).

A=1,HEA=0.

5. [ITMTeIbHOCTh CYTOK HE 3a-
BHCUT OT CKOPOCTH BpaIIleHUA
IIJIaHEeTHhl (JI0’KHOe BBICKA3bIBa-
Hue). [IUTeIbHOCTh CYTOK 3aBU-
CHAT OT CKOPOCTH BpAII[eHUs ILJIa-
HeThbl (MCTUHHOE BBLICKA3LIBAHUE).

A=0,HE A=1.

6. [loma Ha J€BOII CTOPOHE YJIU-
bl IMEIOT YeTHBbIe HoMepa (JI0K-
HOe BbICKasbkiBaHue). HeBepHo,
YTO JOMa HA JIeBOII CTOPOHE YJIU-
bl WMEIOT YeTHBbIe Homepa (uc-
THHHOE BBICKA3bIBAHUE).

A=0,HE A=1.

JI1o0yto omepaIriuio HaJa YKCJIaMUI
B MaTeMaTuKe 0003HAUYAIOT KaKIM-
JI00 BHAKOM: <«+», «—», «», «».
Ia jJormuyecKmUx omepanuii ToxKe
ompenesieHbl CBOM OO0O3HAUYEHUA.
Ecau omepanuio oTpumaHua IIpU-
MEHAIOT K BBICKA3bIBAaHUIO A, TO
aT0 MO:KHO 3anmcarh Tak: HE A.
MoOKHO BCTpPeTHUTh M Apyrume 000-
3HAUEHUA IJIsI JIOTUUYECKOM oIepa-
nuu orpunasnusa: Not A, —A, A, ~A.

Eciu Hac wuHTepecyeT WUCTUH-
HocTh BbIcKasbIiBaHUA HE A, To ee
(BHE 3aBUCHUMOCTHU OT COJIEP:KaAHMA)
MOXKHO OITPENEeJIUThH II0 TaOJIUIEe WC-
TUHHOCTH:

A HE A
1 0
0 1

W3 Tabauibl HMCTUHHOCTH CJIe-
IyeT, YTO OTPUIlaHWEM WCTUHHOTO
BBICKa3bIBaHUA OyAeT JIOMKHOe, a
OTPUITAHUEM JIOKHOT'O — HCTUHHOE
(mpumep 3.5). BrickasbpiBaHmEe U €ro
OoTpHUIlaHMe HUKOTIAa He MOT'YT ObITh
UCTUHHBIMU WJN JIOXKHBIMH OJIHO-
BPEMEHHO.

Hanpumep, oTpuiianueM BbICKA-
3bIBAHUA «Y MEHA €CTb KOMIIbIO-
Tep» OyAeT BbICKa3bIBaHUE «Y MEHs
HET KOMITbIOTepa» (MJIM BBICKABHI-
BaHUe «HeBepHO, UTO y MeHs eCTh
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KOMITbIOTEP»). MCTUHHOCTD 3TUX
BBICKA3bIBAHUI 3aBUCUT OT KOH-
KpeTHOTo uejoBeKa. Ilisa ogHUX OY-
JIeT UCTUHHBIM IIEPBO€ BBICKAa3bIBa-
HUe, a nJa apyrux — Bropoe. Ho
00a BBICKA3BLIBAHHISA HE MOI'YT OBITH
WCTUHHBIMU HJIN JIOMKHBIMH OJHO-
BPEMEHHO IJid OZHOTO M TOro Ke
yeJIOBeKa.

1. Y10 Takoe BbiCcKa3biBaHME?

YacTo TPYAHO YCTAHOBUTHL WC-
THHHOCTEL BBICKA3LIBAHNS. BLICKa-
spiBaHme «ILmomans osepa Hapous
79,6 kKM?» B OZHOI CUTYAIIAN MOXK-
HO IIOCUMTATEL JIOXKHBIM, a B APY-
TOli — WCTHUHHBIM. JIOMKHBIM —
TaK KaK yKasaHHOe 3HaueHne He
ABJISIETCS IOCTOSHHBIM. VcTuH-
HBEIM — €CJIM pPacCMaTpPUBaTh €ro
KaK HEeKOTopoe MpUOJIMKeHne,
IIpHeMJIeMOe Ha IMPaKTHUKe.

2. Kakne 3Ha4eHus MOryT MMeTb BbICKa3biBaHUA?
3. HTo penaet noruvyeckas onepauus oTpuyaHme?
4. Kak nocTpouTb OTpuUaHue BbiCKa3blBaHNA?

YnpaxHeHus

1 Kakune na npegnoxeHuin aBnstoTCA BbiCKa3bIBaHUAMM, a KAKUE — HET?

. Braoun MoOHUTOD.

. Kucjopong — »To ras.

. IInmrka — 5TO I[BETOK.
. CKOJIbKO BOJBI YTEKJIO?
. Bce getTu — yuamiuecs.

SOt W DN

. Xorda ObI OMH TapOJIb OyIeT BEPHBIM.

2 | OnpepenuTte UCTUHHOCTb BbIiCKa3blBaHUN.

1. 123 — »T0 mudpa.

2. CJI0BO «CTOJI» — BTO CYIIEeCTBUTEJILHOE.
3. Hucso 46 aBisgeTcs cTeleHbIO Yucia 2.

+
4. 3HauyeHNe BBIPAKEHUS a = % pasuo 0,75.

5. Keses30 serue BoALI.

3 [locTpoliTe OTpULAHNA BbICKA3bIBAHUN.
1. Mura He MOKeT IONTU B KWHO.

2. CoHsa I100UT PHCOBATh.

3. Bce maHeTsl He UMeEIOT aTMOC(EDHI.



24 TnaBa 2. MpepcTaBneHue o Noruke BbickasbiBaHuii. MHOXeCTBa u onepauy !

4. B ceHTsa0pe He ObIBaeT JOKIEH.
5. CosHIle CBETUT SIPKO.
6. HexoTopble IITHUIIBI yIeTaIOT Ha IOT.

4 OTkponTe hbarin ¢ AaHHBIMU HUXKE NPEASIOKEHUAMU U OTpenakTUpymTe
WX, yoanve Unn BCTaBMB 4acTuULy «He» Tak, YTOObl BCe NpensioXeHns cranm
WUCTMHHBbIMWN BbICKa3bIBAHUAMMN.

Osepo Hapour He aABJdeTcsa KpyIHeHIIuM olepoMm besaapycwu.
Bce ropul aBIAOTCA BYJKAaHAMMU.

IIy0 — XBOITHOE IepeBo.

Yucyo 27 gBisieTcs IPOCTBIM YKMCJIOM.

TepMoMeTp He IIO3BOJIAET OIPEeJUTh TeMIIepaTypy TeJa.
Yucioao 2016 He meautcd Ha 3.

TpeyroJbHUK He ABJAETCS I'eOMEeTPHUUECKOH (hpUTyPOIi.

(5 Kakvie yTBepXOeHWsi O XWUBOTHbIX, MPELCTaBNIEHHbIX HA PUCYHKaX, UC-
TUHHbIE, & KaKne — JIOXHble?

\
T

1. HekoTophle 13 9TUX KUBOTHBIX YMEIOT JIa3aTh II0 JIEPEBbAM.

2. Bce XKuBOTHBIE OOMTAIOT B JIecax.

3. Hu omHO 13 KMBOTHBIX HE SABJISETCA JOMAITHUM.

4. Kaxxgoe "KMBOTHOE MOYKHO IIOIVIAJUTE.

5. Bce arogn j100AT MBIIIIEH.

6. Hu ogHO 13 KMBOTHBIX HE YMEET IIJIaBaTh.
6 OTkpouTe hann C pUCYHKOM Tpex LBETKOB. PackpacbkTe MX Tak, 4ToObl
Ké)K,EI,OG 3 BbICKa3blBaHMM ObI10 UCTUHHBIM.

R P
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1. Bce nBeTKM MMeEIOT KeJThIN KPYyT B cepeauHe.

2. Ha pucyuke ecTh IIBETOK C CUHUMU JIEIIECTKAMI.

3. Ha pucynKe HeT I1BeTKa ¢ KPAaCHBIMHU JIETIECTKAMMU.

4. HeBepHO, UTO IBET KpPyra B CepeAuWHE IIBETKA COBIIAJAEeT C
IIBETOM JIETIECTKOB.

5. Xorsa ObI y OTHOTO IIBETKA JIETIECTKU Pa3HOT'O IIBeTa.

7 Coszpaite 4 KOMMM PUCYHKOB, MOMy4YeHHbIX B 3afjaHuu 6. [dononHute

Kax gyt Konmioo nsobpaxeHusmn Bas (Bblbepute 13 anna) tak, 4tobbl Co-
OTBETCTBYIOLLIEE U3 HUXENPUBEOEHHbIX BbICKa3blBAHUN ObINIO JIOXKHbIM.

1. Bce uso0parkeHnsa Ba3d — YeTLIPEXYTOJbHUKMU.
2. Ha Bazax ecTh OpHAMEHT B BHUJe KPYTOB.

3. Bce kpyru B opHaMeHTe Pa3HOTO pa3mMepa.

4. Xora ObI OAWH KPYyT B OPHaAMEHTe 0eJIoro IiBera.

(8 3apymaHo HekoTopoe umcno x. Cpeau BbickasbiBaHuii x >1, x> 2,
x>3, x>4, x>5 ecTb ABa BepHbIX N TP HeBepHbIX. Kakne BbicKa3biBa-
HUSA HEBEPHbIE?

9* Pewnte 3apga4vy-cTMXOTBOpPEHWME.
Cobakxu ¢ pvlacumu xeocmamu
Cebe o8canky sapsam camu.
Tem, 4bu x80cMbL CMAJLHO20 UBema,
He nossoasiom denamv amo.
Kmo sapum cam cebe 08csaHKY,
I'ynamoe 6vixodum cno3apankxy.
Bce, kmo eyasamuv 6bix00am paHo,
He mepnam ¢aavwiu u oomaHa.
Bud 0obpodywnuiii y Bapboca,
Ho Hna copok oH cmompum KOCo.
On sudum: HOpPOBAM COPOKU
Y eopoobves cnucamwv yporu!
Craxcume — npouwe Hem gonpocal —
Raxozo ysema xeocm Bapboca?!

! Pasrosopos, H. «Co6aky ¢ pEIsKIMHI XBOCTAMM...» [DJIeKTPOHHEI pecypc] /
H. PasrosopoB. — Pemum pgocryma: http://po.m-necropol.ru/razgovorov-
nikita.html. — Jlata goctyma: 26.06.2017.
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§ 4. Jlornyeckue onepauuv U u UJ1IN

B 1936—1938 rr. amepukan-
CKUIl WH)KeHep U MaTeMaTUK
Knopxg IIemnon (1916 — 2001)
HAIlleJ TIPUMeHeHue OyJeBoit
JIOTUKE TMPX KOHCTPYUPOBAHUH
CXeM U3 peJjie U IepeKJvare-
neti. B manbHelIieM 9TO OTKPHI-
THe IOCJIYKUJIO OCHOBAHUEM MIJIS
IIOCTPOEHUSA JIOTUYECKUX DHJI€MEH-
TOB, Ha KOTOPBIX paboTaeT KOM-
npioTepHas TexHUKa. Cocrosnue
2JIEMEHTOB KOMIIBIOTEPA COOTBET-
CTBYeT JIOTUYECKUM 3HAUCHUAM:

® eciM CHUTHAJ IIPUCYTCTBYET,
TOJIyJaeM JIOTUUecKyIio 1;

e ecIM CHUTHAJ OTCYTCTBYET,
moaydaem Joruueckuii 0.

IIpumep 4.1. IIpoananusupyem
BbICKa3bIBaHUE «Humcio 456 Tpex-
3HAYHOE U YETHOE».

JlarHOE BEICKa3bIBaHUE ABJIAET-
cs COCTaBHBIM, IMIOCKOJIBKY COZEp-
SKUT JBA IPOCTHIX BHICKA3hIBAHUA:

«Hucao 456 TpexsdHauHOE» (BBI-
cKasbIBaHue A);

«Hucno 456 uyeTHOE» (BBICKA-
3pIBaHUE B).

BrickaspiBanua A u B coenu-
HEHBI BMECTEe JIOTMYECKOM oIlepa-
nuein W, B pesyiabTaTe IIOJYyUYEeHO
cocTaBHOe BbicKasbiBaHue A U B.
BrickaspiBanve A MCTUHHO, BBI-
crkaspiBanue B uctuuuO. IlosTo-
My BbicKasbiBaHue A U B mcTHH-
HO: (A 1 B) =1.

Jlormka BBICKA3bIBAHUU II03BO-
JIIET CTPOUTHL COCTABHBbIE BBICKA-
3piBaHug. OHU co3maioTcd u3 He-
CKOJIBKUX ITPOCTBIX BBICKA3bIBAHUI
IIyTEeM COeIMHEHUs UX IPYT C APY-
TOM C IIOMOIIIBIO JIOTMUECKHX OIle-
pauuiit HE, U, UJIU u ap.

4.1. Jloruueckas onepamusa U

Omnpenenenve WCTUHHOCTU WJIN
JIOXXHOCTH COCTABHOI'O BBICKA3bIBa-
HUSA 3aBUCUT OT TOI'O, ABJIAIOTCA JIU
WCTUHHBIMUA WJIN JOMHBIMU IIPO-
CThble BBLICKA3LIBAHWS, BXOIAIINE B
ero cocraB, a TaKyke OT TOH JIOI'U-
YeCKOIi oIrepaluu, KOTopas uxX CBs-
3bIBaeT.

CocraBHOE BBICKA3bIBAHUE
A U B, o06pasoBaHHOE B Pe3yJib-
TaTe OO0BeIMHEHUS [OBYX IIPO-
CTBIX BBICKa3bIBaHUM A m B Jo-
ruyeckoin onepanueii U, ucTuHHO
TOTAA U TOJBKO TOrha, Koraa A u
B opHOBpEeMEHHO MCTUHHBIL.

Ecau xoTs ObI OMZHO M3 IIPOCTBIX
BBICKA3bIBaAHUI, CBA3AHHBLIX OIlepa-
nueit U, OymeT JIOMKHBIM, TO U CO-
CTaBHOE BLICKA3bIBaHUE OyAEeT JIOMK-
HbIM (mpuMeps! 4.1 u 4.2).

Onepanuio M Has3bIBAIOT JIOTH-
YecKUM YMHO:KeHueM. PaBeHcTBa
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1-1=1,1-0=0,0-1=0,0-0=0,
BepHbIE MJIA OOBIYHOTO YMHOMKE-
HUS, BEPHBI U [IJA JIOTUYECKOTO
YMHOYKEHUS.

IIpeacTaBuM TabJMUIy MCTHUHHO-
CTU AJIA JIOTUYecKoi omeparnuu H:

A B AWNB
1 1
0 1 0
1 0 0
0 0 0

Ilna sammcu JIOTUUYeCcKOl omepa-
nun W wmcmoab3yoT CcleayIoNiue
obosumauenusa: A U B, A AND B,
A-B,A* B, AnB, A & B.

4.2. Jlormueckas onepamus UJIN

CocraBHOe BbICKa3bIBaHIIE
A UJIN B, obpa3oBaHHOE B pe-
3yJIbTaTe 00 beUHEHUA IBYX IIPO-
CTBIX BBICKa3bIBaHUu A u B joru-
yeckou omepanueir UJIU, jgo:xHO
TOrZla W TOJILKO TOTHAa, Korma A u
B opHOBpPEMEHHO JIOMKHBI.

dpyrumMm cJjioBaMu, COCTaBHOE
BbickasbiBanue A HMJIM B Oyzer
WCTUHHBIM TOJBKO B TOM CJydYae,
€cJii UCTUHHO XOTA OBI OJHO U3
IBYX COCTaBJISIONINX €Tr0 IIPOCTHIX

IIpumep 4.2. BrickasbiBanue A:
«I'epaks — Tepoil APEeBHEPYCCKOM
mudogorums. Jloskno, A = 0.

BrickaseiBanue B: «I'epaka —
cuIH Oora 3esca». Mctunno, B=1.

BrickaseiBanue A M B: «Ie-
PaKJI — TepoH [APEeBHEPYCCKOM
mudoaoruu U cbiH OGora 3eBcar.
Jlosxno, (A M1 B) = 0.

IIpumep 4.3. IIpoanaausupyem
BbICKasbIBaHUe «CeMUKJIACCHUKU
n3ydJamoT Gpuaocopurio Uau acTpo-
HOMUIO».

JarnHOE cOCTaBHOE BHICKA3bIBA-
HIe 00Pa30BaHO U3 ABYX IIPOCTHIX:

«CeMUKJIaCCHUKY U3yYaroT (u-
Jocoduio» (BbICKashIBaHUE A);

«CeMUKJIaCCHUKY M3YYaloT ac-
TPOHOMUIO» (BhICKasbiBaume B).

BrickasbIiBaHUS CBSI3aHBI JIOTH-
yeckou omeparueinr UJIM. B pe-
3yJIbTATE ITOJIyUYMJIOCH COCTABHOE
BbicKkadbpiBaHue A WJIA B. Brul-
CKaspiBaHme A JIOJKHO, BBICKA-
spiBaHme B jo:kHO. IlosTOMy BBI-
crkaspiBanue A UJIU B 10:KHO:
(A JIA B) = 0.
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ITpumep 4.4. BrickasbiBanue A:
«Dpannuck CkopuHa — OeJsiopyc-
CKUU IIepBOIE€YATHUK». HMCTUH-
HO, A = 1.

BrickaseiBanme B: «Credan
Baropuii — TypemKmil cyJTaH».
Josxno, B = 0.

dpaHICK Credan
Cropuna Baropuii
BrickasbiBanme «DpPaHIIUCK

CxopuHa — 0eJOPYCCKUI IIEPBO-
neuatiuk, HWJINU Crepan Baro-
puil — TypeInKuii cyjaTaH» Oymer
uctTuHHEbIM, (A UJIA B) = 1.

IIpumep 4.5* PaccmoTpuM BbI-
paxxenue: A UJIU B U HE C.
Pacnumiem mo meicTBUAM BBIUNC-
JIeHe ero 3HAUeHU:

1) D = HE C;

2) E=BMWU D;

3) F=A NJIN E.

3HaueHWe BBICKas3bIBaHUA F,
MOJyuYeHHOe B 3-M [JelCTBUMH,
OIIPENeIUT BHAUEHWE WCXOTHOTO
JIOTTYECKOTO BBIPAKEHUA.

IIpumep 4.6* IlycTh BBHICKAa3hI-
Baaume A =1, B =0, C = 0. Haii-
IeM BHaueHWe JIOTUUYECKOTO BBI-
paxenus A UJIM B U HE C.
1) D=HEC = 1;
2YE=BHUD=0H1=0;
) F=AWJU E=1NJHA 0 = 1.

3HaUNT, IpU HAYAJLHBIX B3HA-
yenuax A = 1, B =0, C = 0 3Ha-
YyeHUe JIOTUUYECKOTO BBIPAKEHUS
A NJIN B 1 HE C uctuHHO.

BbICKa3bIBAaHUM (cM. mpumep 4.3 Ha
c. 27 u npumep 4.4).

Tabiuma MCTUHHOCTH IJIsS JIOTH-
yeckoit oneparnuu UJIHN:

A B A NJIN B
1 1 1
0 1 1
1 0 1
0 0 0

Oneparnuio UJIM Ha3bIBAIOT JIO-
THYEeCKUM CJIO:KeHueM. PaBeHcTBa
1+0=1,0+1=1,0+ 0 =0, Bep-
HbIE IJIs OOBIYHOT'O CJIOKEHIS, Bep-
HBI U JIJIA JIOTUUYECKOTO CJIOKEHU.

g 3ammcu JOrMYecKou olepa-
nuu UJIN MmosxHO 1CcIoJIb30BaTh cJiie-
nymomiue BbIpakenus: A UJIN B,
AOR B, A+ B, AVB, A | B.

Eciu B jlormuecKoM BBIpaKeHUU
IIPUCYTCTBYeT HECKOJIbKO JIOTHYe-
CKUX oIlepaluii, TO BayKHO OIIpe-
eJIUTH IIOPAJMOK WX BBITOJTHEHUS.
Hausbiciium 1mpuopuTeToM 00J1a-
naetr omepanusa HE. Jloruueckas
omeparnua U, 1. e. Jlormueckoe yMHO-
JKeHUe, BBITIOJIHAETCSA PaHbIIle OIe-
pamuu UJIA — jgormyeckoro cJio-
sKeHusa (mpumepsl 4.5% u 4.6%).

Hna wusMeHeHUA IIOPAAKA BBI-
IIOJTHEHUSA JIOTUYECKUX OIllepaluii
WCIIOJIb3YIOT CKOOKU: B BTOM CJY-
yae cHavajla BBIIOJIHAIOTCA OIle-
panmuu B CKOOKax, a 3aTeM — BcCe
OCTaJIbHBIE.
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Jlornueckue onepanuu U u HJIN
MIOAYUHAIOTCA TI€PEMECTUTEILHOMY
3aKOHY:

AN B=BHA;

A NJIA B =B NJIN A.

YTo0OBI OIIpeneinTh 3HAUEHIE CO-
CTaBHOT'O JIOTUYECKOT'O BhIPAKEHU,
WHOT/Ia JOCTATOUYHO 3HATHL 3HAUEHIE
TOJBKO OZHOTO ITPOCTOT'0 BBICKA3bI-
BaHUA. Tak, ecju B COCTABHOM BBHI-
ckasplBaHUU ¢ omeparnueit U xora
ObI OJHO TIPOCTOE BBICKA3bIBaHNE
ABJAETCA JIOXKHBIM, TO 3HaueHUe
COCTABHOTO BBICKA3bIBAHUA OyIeT
JOKHBIM. EcJam B COCTaBHOM BBI-
crkaspiBaHuu c onepanueir HWJIHU
XOTs ObI OJHO IIPOCTOE BLICKA3bIBA-
HIe MCTUHHO, TO 3HAUYEHWE COCTaB-
HOTO BBICKA3LIBAHUS OyAeT WCTUH-
HbIM (mpumep 4.7).

IIpumep 4.7. BrickassiBanue A:
«IIporHo3 moroxbl 0GeIaeT mOK-
nu». BoickaseiBanume B: «Ceituac
Ha YJIUIlle UAET JOKIb».

BrickaseiBanne A U B Oyzet
JIOJKHBIM, €CJIU MBI YBUAEJIU, UTO
Ha yJauIle HeT NOXKIA (Hes3aBUCU-
MO OT TOT'0, UTO OOEeIajl IPOTrHO3
TIOT'O/TBI).

BrickaseiBanme A UJIM B 6y-
JeT WCTUHHBIM, €CJU IIPOrHO3
IOroALI ObeIas AOKIAbL (HesaBu-
CHUMO OT TOTO, KaKyI0 IOTOY MBI
HabJIromaeM ceifuac).

1. B Kakux cny4yaax coctaBHOe Bbicka3biBaHve A U B MoxeT 6bITb UC-

TUHHBIM?

2. B kakux cnyvaax coctasHoe Bbicka3biBaHne A UIIN B moxeT 6bITb

JNIOXXHbIM?

@ YnpaxHeHus

1 Onpepgenute, UCTUHHBIMM MW NIOXKHBLIMY FBIISIOTCS HUXKENPUBELEH-

Hble COCTaBHble BbICKA3blBaHMS.

1. Mau kpyrubrit, HJIN 3emuisa miaockas.
2. Kponuku — pomalnume KuBOTHBIe, I 6a00ab pacreT B

BejoBexxkckoii myirie.

3. KnaBuarypa — ycrpoiicTtBo BBojga umH(popmarnuu, UJINA
MBIIIbh — YCTPOMCTBO BBIBOJIa MH(D)OPMAIUN.
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4. 1. A. KposuioB manucas 6acHio «KBaprer», 1 M. 0. Jlepmon-
TOB HamucaJ cTuxorBopeHue «Ilapyc».

5. Cocua — xBoitHOe HepeBo, U Keap — He XBOMHOE JIePeBO.

6. MonuTop — ycTpoiicTBo BBoga nupopmaiuu, UJIU ckanep —
HE ycTpoiicTBO BbIBOAA MH(pOPMAINH.

7*. KOHTUHEHTHI M OCTPOBA — BTO OOJIBININE YYACTKU CYIIIH.

2 O TOM, Kak npoLwunu neTHWe KaHukynbel, Kupa pacckasana cBouM [py-
3bsIM crnegytoLee:

1. d 6p11a y 6a0yIIIKM B IepeBHE, 1 PAIOM C JepeBHeii ObIJI0 03epo.
2. ITo osepy mimaBaJjia JOOKa WJIN yTKA.

3. M1 ¢ 6a0yIIKoii HacoOMpaJsi MaJUHBI M1 CMOPOAUHEI.

4. cocraBuyia OykeT M3 IIBETOB. B HEM ObLIM POMAIIIKU WU
TBO3IUKMU.

MoarotoBbTe K KaXxAoMy M3 BbiCKasbiBaHU Kupbl PUCYHKW, y4UTbIBas, HYTO
BCE BbICKa3blBaHNSI UCTUHHBI.

3 Ortkpoite hait ¢ PUCYHKOM U pasnoxuTe » T s ® a
rpmbbl NO KOpP3UHKaM Tak, YTOObl ObIIO UCTUH- 1T Y "B *
HbIM cnegylollee BbiCKasdbiBaHMe: «B 605nbLUON ; ) o] \ 4
KOp3MHE BCe rpunbbl CbefobHble, U B MafiEHbKOMN A 4 ; %T

KOp3nHe Bce rpubbl HeECbEOOOHbIE».

4 OTKpoiiTe haiin ¢ PUCYHKOM M NOCTaBbTe BCE LiBETbl B Badbl TaK, YTOOb
ObINI0 UCTUHHBLIM BbICKa3blBaHWe: «B cuHel Ba3e BCe LBeTbl pO3bl, UM B
KpacHOW Ba3e BCE LBETbl HE KpPacHOro u,BeTa».

IR+

5 . Hangute 3HaveHus norn4eckux BbipaXKeHWn, ecnm A = =1, C =0,
D =0.

1. A NJIU B ¥ HE C.

2. AU HE B UJH C.

3. A WJIA B U HE (C ! D).

4. (A M1 B) 1JIA HE C ¥ (A JIH B) NJA HE D.
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§ 5. MHOXecTBa

5.1. IlouaTue MHOKecTBa

PaccmoTpum BrickaswiBaHue «Bee
ydaluecs HAaIllero KJacca MMeIOT
IoMa KOMObIOTep». VICTUHHO OHO
nau JoxkHo? [y oTBeTa Ha 9TOT
BOIIPOC BaM HYKHO y KaKJIOro M3
OIHOKJIACCHMKOB YTOUHUTE: «¥Y TeOs
JIoMa ecTh KomIbioTep?» Ecam Bce
ydJaIluecs KJIacca OTBETAT YTBEPAU-
TeJbHO, TO BBICKA3bIBAHWE WCTUH-
HO, €CJIM XOTsA Obl OMUH U3 yUAIITUX-
Cs OTBETUT «HET», TO U BLICKA3bIBa-
HUe OyaeT JOKHBIM. [JIs pasHBIX
KJIACCOB 9TO BBICKAs3bIBaHWE OyIeT
UMeTh pas3jnYHble 3HAYeHUs, II0-
TOMY YTO PA3JIMYHBIMU OYIyT MHO-
’KecTBa yualuxcs KJacca.

MHoO:KecTBO — COBOKYITHOCTH
KaKux-1udo oO0BEeKTOB, olOJaga-
IOIIMX OOIIMM CBOMCTBOM. OITH
00'bEKTHI HA3LIBAIOT 3JI€MEHTAMM
MHOJKECTBA.

Mo:KHO TOBOPUTH O MHOMKECTBE
yuamuxcsa 7 A Kjacca, MHOMKECTBe
OTMEeTOK B KJIACCHOM JKypHaJie, MHO-
sKecTBe roposoB Benapycu, MHOMKe-
cTBe OYKB PyCCKOro ayihaBUTA U T. 1.
IlonsaTue MHOMKecTBa SABJAETCS OJ-
HUM 13 OCHOBHBLIX B MaTeMaTUKe.

MuoskecTBa, KakK IIpaBMJIO, 000-
3HAYAIOT IIPOIIMCHBIMU JIATUHCKU MU

MuosxecTBa, B TOM 4UYHNCJE U
0OecKOHEeUHbIe, B HEABHOU (opMme
WCIIOJIb30BAJINCh B MAaTeMaTHUKe
co BpemeH [peBueii I'peruu.

Ho XIX B. cumTajioch, 4TO TOU-
HOTO OIpefeJieHNA MHOKeCTBa
HeT. MHoKecTBOM  Ha3bIBAJIU
J1000e CKoIJIeHue, o0beauHeHNe
IIPeIMETOB.

B komme XIX B. HeMeIKUi
marematuk I'eopr KamTop
(1845—1918) ompenmenns MHOMKe-
CTBO KaK «eIWHOEe UMsSA IJA CO-
BOKYIHOCTH BCeX OO0OBEKTOB, 00-
JIafAIoNIUX JAHHBIM CBOHCTBOMY».

ITo Teopuu I. KanTopa mHeko-
TOpble MHOKECTBa KOHEUHBI (Ha-
IpUMeD, Ieable yuca ot 1 10 7),
a HeKOTopble — OEeCKOHEeUHBI (Ha-
IpuMep, IeJble Yucia). B HEKo-
TOPBIX CJIyYasiX 3JIEMEHTHI OJHOT'O
MHOJKECTBA CTPOI'0 COOTBETCTBY-
IOT dJIEMEHTaM APYroro MHOMKe-
CTBa, HAIIpUMepP MHOYKECTBO IIBe-
TOB PAAYTd W MHOXKECTBO IEJBIX
yuces ot 1 1o 7.
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IIpumep 5.1. ITycts M — MHO-
JKECTBO JIOOMMBIX yUeOHBIX TPE-
METOB ceMUuKJIacCHUKa Urops4, co-
CTOSAIIee M3 DJIEMEHTOB: MaTeMa-
TUKAa, THGOPMaTUKA, aHTJIUACKUI
A3bIK. Torma MOJKHO 3amluncaTh:

M = {maremarura, mHDOpPMA-
THKA, AHIVINIACKUNA A3BIK};

uHpopmaTtuka € M;

aureparypa ¢ M.

IIpumep 5.2. IIycTh B MHOKe-
c¢TBO M BXOJAT BCe YUeOHBIE TIPe-
MeTBI, M3y4JaeMble B (-M KJiacce.
IlepeunciuTs Bce ero 3sjeMeH-
THI MOXKHO, HAIIPUMeEP, IIANA Ha
CTPAHUILY IMIKOJLHOT'O JTHEBHUKA.
Torga MOXKHO 3amucaTh:

nHpopmaTtura € M;

acTpoHoMusa ¢ M.

Jleonapn (1707—

dirnep
1783) — yueHBIH, BHECIIWI 3HA-
YUTEJNbHBIA BKJIQL B Pa3BUTHUE
MaTeMaTUKU ¥ MEeXaHWKH, a TaK-
JKe (pusmKu, aCTpOHOMUU U pAna
IPUKJATHBIX HAYK.

Paspaboran ymoOHBIII MeTOx

g rpaduyueckoro m3o0Opaske-
HUs OTHOIIEHUH MeKIy MHOKe-
CTBaMH.

OykBaMH, a bdJIEMEHTHI MHOMKe-
cTBa — CTpouHBIMHU. HamomHuUM,
YTO AJIs 0003HAUEHUS MPUHAIIENkK-
HOCTH OdJIEMEHTa MHOYKECTBY WUC-
TIOJIb3YIOT CHEeINAJbHbIE SHAKU:

a € M (a;1eMeHT @ TPUHAAJIEKUT
MHOKecTBY M), a ¢ M (a;meMeHT a
He TPUHAIJIEKUT MHOXKecTBY M).
Ecniu wmuOMKecTBO M cocTouT us3
dJIEMEHTOB @, b, ¢, TO BTO 3aIUCHI-
BaroT Tak: M = {a, b, c}.

Y1005 3a4aTh MHOMECTBO, HE00-
XOAWMO TIEPEUYNCIUTH €ro dJeMeH-
Tel (mpumep 5.1) mawm HasBaThb UX
o0111ee cBoMcTBO (Ipumep 5.2).

5.2. IloHaTue MogMHOKECTBA

PaccmoTpuM MHOMKECTBO yua-
ITUXCs KaKoro-inbo Kjaacca. B aTtom
MHOKECTBE MOJKHO BBIJEJIUTL He
TOJIBKO OT/[EJBHOI'0 ydYallerocs, HO
1 HEKOTOpbIe TPYIOBI YUYaIUXCSH:
OTJINYHUKM, yUallllecs, yMeIoIre
UrpaTh B TEHHUC u T. I. Kamxgas us
TaKuX TI'Pynn odpasyeT IMOAMHOKe-
CTBO — YacCTb MHOYKECTBA YUaIl[iIXCs.

Eciu mHOKecTBO A ABJIAETCSA IO
MHOKECTBOM MHO:KecTBa M, TO 3TO
3anuceIBaOT Tak: A c M. 3amnucse
A ¢ M obOo3HauaeT, YTO MHOYKECTBO
A He gaBageTcsa IOAMHOYKECTBOM
MHOKecTBa M.

IlomMHOXKECTBO MOYKET COHep-
JKaTb BCe »JJIEMEHTHI MHOJKeCTBa,
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a MOKeT He COAepsKaTh HU OJHOTO
(mycToe MHOXKeCTBO; 0003HAUaeTCs
3HAKOM ).

Hekoropble sjIeMeHTBI MHOMKe-
CTBa MOTYT IIPUHAAJIE}KATh OIHO-
BPEMEHHO pPasHbIM MOAMHOMKECTBaAM
(mpumep 5.3).

1 HaTIA HON reoMeTPUYeCcKOn
WJLTIOCTPAIIUY MHOYKECTB U OTHO-
IMIeHUA MeKJIy HUMU MCIOJIb3YIOT
Kpyru Oijepa. Kammgoe wMHOMKe-
CTBO M300paskaeTcss Kpyrom. Eciau
KaKoe-Tu00 MHOXKECTBO SABJISETCS
MMOAMHOXKECTBOM JPYroro MHOMKe-
CTBa, TO ONWH KpyTr m3o0paskaeTcs
BHyTpu apyroro. Hampuwmep, eciau
M — MHOXXEeCTBO BCeX XUIITHUKOB,
A — MHOXKeCTBO Bcex JbBOB (A c M),
TO 3TO 0003HAUAETCS TaK:

[

AL R e

MpvBeanTe NpUMEPbI MHOXECTB.

NNYHBIM NOAMHOXecTBamMm?

YTO NOHMMAaT No4 MHOXECTBOM?

IIpumep 5.3. ITycts M = {Bepa,
Cepreii, Bacsa, Buka, Jlusa, Ko-
crsa, Hagsii — MHOMKeCTBO yua-
muxea 7 B Kiacca, 3aHMMAaIo-
IUXCsA B ApaMKpy:kKe. VI3 aToro
MHOYKECTBA MOYKHO  BBIJEJINTD
CJIEIYIOIIME IIOMHOKECTBA:

A ={Bepa, Buxka, JIuza, Hagsa} —
MHOKECTBO JIeBOUEK (KpacHasi rpa-
HUTIA).

B = {Cepreii, Bacsa, Kocra} —
MHOJKECTBO MAJBUNKOB (CHUHAA
TPaHUILA).

C = {Bepa, Bacs, Buka} — mMHO-
JKeCTBO JeTell, UbM HMMeHA HAUM-
HatoTca Ha OyKBy «B» (3enenas
TPaHUILA).

D = {Bepa, Cepreii, Bacsa, Buka,
JIusa, Kocrts, Hags} — mmHOMKe-
CTBO JeTeil, B MMEHaX KOTOPBIX
M0 2 TJAacHBIX B3ByKa ((KeaTas
TPaHUILA).

E = @ — MHOKECTBO TpeXJIeT-
HUX OeTeu.

YTO NOHMMAlOT Nof NOOMHOXECTBOM?

Y10 ncnonb3yeTcs AnA reoOMeTPUYEeCKOn UNACTPaumm MHOXECTB?
Y10 NOHMMaIOT NoA NYyCTbiIM MHOXECTBOM? Kak OHO 0603Ha4aeTcs?
MOXeT N 3N1eMEHT MHOXECTBa OOHOBPEMEHHO MpUHAANexaTb pas-
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YnpaxHeHus

1 [ononHute Kaxnoe U3 MHOXeCTB 1—2 afieMeHTamu.

1. A = {maremaruka, nH(pOPMATHUKA, UCTOPHUSA, JUTEPATYPA}.
2. B = {a0Ji0K0, IpyIlia, aneJbCUH, OaHAH}.

3. C = {ky1aBUaTypa, MOHUTOP, MBIIIIb}.

4. D = {kapaHjailll, py4YKa, JacTUK, (pjomMacTep}.

2 Kakue anemMeHTbl MOryT BXoOuTb B clenyrouine MHOXecTBa?

1. CpencrBa nmepegBUKeHUA.
2. IlBeTa pagyru.

3. lomariraue KMUBOTHBIE.
4. YerHbIe ymCIIA.

3  Otkpovite chaiin ¢ rpynnamu crnos. Pasgenute cnoea Kaxgow rpynnbl Ha
aBa MHoxecTBa. CrnoBa NMepBoro MHOXECTBa BblAENUTE KPacHbIM LIBETOM, a
BTOPOro — CuHUM. Mo Kakum npusHakam Bbl pasgenvnu crnosa?

Ob6pasger:
1. Tekcr B (paiine: rych, jgebeab, 3asdil, BOJK, IIaBJINH, KypPHUIIA,
KabaH, JIOCh.
Pesynprar: A = {rycs, nebeapb, MaBJInH, KyPUIa};
B = {3asam, BoJgK, KabaH, JIOCH}.
Ilpusnaxku: A — MHOKECTBO NTUI, B — MHOYKECTBO 3Bepeii.

2. Msu, cToJ, CTyJ, KOHbKH, IITKa(, KJIOIIKA, I1aiba, KOMO/I.
3. Com, y:K, Kapachb, OKyHb, IIIyKa, raJioKa, KoOpa, IUTOH.

4 113 MHOXecTBa reomeTtpuyeckux curyp A = {Kpyr, oBan, KBagpart, nps-
MOYFOJSIbHUK, TPEYrOfbHUK, NATUYIrONbHUK} BblOENUTE NOAMHOXECTBA:

1. ®uryp, He UMEMIOINX YIJIOB.
2. ®uryp, ABJAIONINXCA YeThIPEXYTOJbHUKAMU.
3. Puryp, KOJIMUYECTBO YIJIOB Y KOTOPBIX OOJIbIIE TPeX.

5 Otkponte thann ¢ n3obpaxeHnsmmn reometTpmyeckmx guryp. C noMoLLbo
ohepaumm KOMMpoBaHWa co3fante NogMHoOXecTBa a, 6, B, obnagatoLlime npu-
3HakKamMu, ykasaHHbIMU B 3afaHun 4. Bce aneMeHTbl KaXXAoro nogmMHoOXecTsa
pa3mMecTuTe BHYTPM COOTBETCTBYIOLLErO NPSIMOYrofibHMKa.
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{\6) Otkpovite dhann ¢ nsobpaxeHnsammn 6aboqek. Micnonb3ysa onepaunio Ko-
NUPOBaHWUA, CO3JaNTE HMXENEePEYNCTEHHbIE MOAMHOXECTBA N pa3MecTuTe nx
B NPSAMOYrofibHUKaX.

1. BaGouku, B pacKpacke KOTOPBIX €CTh CHMHUMA I[BET.

2. BabouKu, B pacKpacKe KOTOPBLIX €CTh KPaCHBII IIBeT.
3. BabouKu, B pacKpacKe KOTOPBLIX €CTh 3€JIeHLII I[BeT.
4. BabouKku, B pacKpacKke KOTOPBIX €CTh »KeJIThIN IIBET.

7 3apaHbl oBa MHoxecTBa: K — MHOXECTBO KHUI B LLUKOJSIbHOW OUONMO-
féke; U — MHOXeCTBO y4ebHbIX Nocobur B 3TOM Xe 6ubnunorteke. Kakoe n3
MHOXECTB fIBNIAeTCH NOAMHOXECTBOM Apyroro? M3o6pasute nx ¢ NomMoLLbio
Kpyros 3unepa.

5/8  CocTaBbTe LienoYKy BKIIOHEHUI Tak, Y4ToObl KaXxaoe cnepytoLee MHOXe-
CTBO ABMANOCH NOOMHOXECTBOM npefblayLlero: A — MHOXECTBO BCEX Npsi-
MOYTrOSIbHNKOB; B — MHOXECTBO BCEX YETbIPEXYrOfibHUKOB; C — MHOXECTBO
BCEX KBagpaTtoB; D — MHOXEeCTBO BCEX MHOrOYrofibHUKOB.

9* ﬂpmnymaMTe npumMepsbl LUerno4ek, CoOCToALLNnX N3 MHOXeCTB U UX NOOMHO-
)KeCTB n cogepxXxawmx He MeHee Tpex BKJIHOYEHUN.
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§ 6. Onepaunu Hap, MHOXeCTBamMu

IIpumep 6.1. Haiimem mepece-
yeHNre MHOKecTB A u B.

DPUrypsl
KpacHOTo IBeTa

Hg A
@ h

MuoxecTBO A

TpeyI‘OJIbHI/IKI/I

A
Q‘/

M=uoxxectso B

TpeyronbHUKU
KPacHOTO I[BeTa

, A

M=uoxecTBO
ANB

IIpumep 6.2. Haiimem mepece-
yeHUe MHOXKecTB A u B.

Muo)xxecTBO A — KUBOTHLIE,
yMeIoIue JieTaTb: ITueaa, KYy-
paBab, MalCKUil KyK, BOpPOOei,
ancT, CTPEKO3a.

MHuoskecTBO B — OTHIIBI: CTpAa-
yc, JKypaBJib, IUHIBUH, alCT, Ky-
puiia, Bopooeii.

Ilepeceuerme A N B = {my-
pPaBib, auCT, BOPOOEH} — IITHUILI,
KOTOpPEIE YMEIOT JIeTaTh.

I1ss MHOXKeCTB, KaK U JIJISA BBI-
CKa3bIBaHUM, ONIpeJeJIeHbl CBOU
onepanuu. TaKuMmU olepanuaMu
ABJIAIOTCSA OIlEpaIliy TepeceueHusd
n 00'befUHEHUS MHOXKECTB.

PaccmoTrpum MHOMKeCTBO yua-
HIUXcA (-To KJjacca. BergeanM B HeM
IBa IOAMHOKECTBa: MHOYKECTBO
Jo0uTesiell UrPhbl B HACTOJLHBINA
TEHHNC 1M MHOYKECTBO Y4YallluXCs,
Y KOTOPBIX JIOMa €CTh KOMIIBIOTED.
HekoTopble u3 ydyaiqmuxcsa MOTYT U
NMeTh KOMIBIOTEDP, M YBJIEKAThCS
TeHHUCOM. SHAUUT, OHU OyAyT BXO-
JIUTHL B 00a MHOJKeCTBa.

Ilepeceuenunem mHoOsKecTB A u B
Ha3bIBAETCS MHOYKECTBO, B KOTOPOe
BXOJAT TOJBKO T€ BJIEMEHTBI, KOTO-
pble IPHUHAIJIEKAT KaK MHOYKECT-
By A, TaK u MHOKecTBY B. Ilj1s1 060-
3HAUYEHMWA OIepaluu IepeceueHnsa
UCIoJab3yeTcsa 3HaAK . OOpasIbl
BBITIOJIHEHUSA 3aJaHNI HAa HAXO0XKIe-
HUE IIepeceyeHus MHOMKECTB IIpej-
cTaBJieHbl B mpumepax 6.1 um 6.2.

Brergenum cpeau ydarmuxcs 7-TO
KJIacca [Ba IIOJMHOKECTBa: MHO-
JKeCTBO JIoOuTesedi urpbl B Ha-
CTOJIbHBIA TEHHUC U MHOYKECTBO
JrobuTenel Urpbl B OOJIBINION TEH-
Huc. Torma MHOXKeCcTBO JroOuTe el
TeHHKCa OyAeT BKJIIOUYATh B cels
U TeX, KTO UT'PaeT B HACTOJIbHBIN
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TeHHIC, U TeX, KTO UrpaeT B 00Jb- IIpumep 6.3. Haiinem o0begu-
1ol TeHHuC. Eciiu KTO-TO Urpaet u HeHUe MHOKecTB A u B.

B OOJIBIION, ¥ B HACTOJBHBIN TEH- Sonian

HHC, TO OH TOKe OyJeT BXOAUTH B

MHOJKECTBO JIIOOUTeJell TeHHHCA. .
Oo0benuHeHneM MHOKecTB A u B .

Ha3bIBaeTCA MHOMKECTBO, B KOTO-

poe BXOLAT 3JE€MEHTHI, IpPUHAIJIe- ‘

JKarue XoTsd Obl OJHOMY M3 MHO-

skecTB A uiu B. Jlina o6o3HaueHUA IIpAMOYTONbHUKY

omnepanuu o0beSUHEHUS MHOYKECTB I ‘

ucroab3yerca 3Hak U. OGpaserr BbI-
I‘IeTI)IpeXYI‘OJII:HI/IKI/I

IIOJTHEHU A 3aJaH1d Ha O6'I:e,Z[I/IHeHI/Ie

MuoxectBo A

MHOJKECTB IOKas3aH B npumepe 6.3.
Ilepeceuenne u oOBegUHEHUE
IBYX MHOKECTB MOKHO M300Pa3UTh

C IIOMOIIIbIO KPYTOB Jiijepa.
ANB AUB

S/

Muoxectso B

M=uoxecTBO
AUB

n 1. Y10 Ha3bIBAlOT Nepecev4eHneM MHOXECTB?
— 2. Y710 Ha3biBalOT 06begUHEHNEM MHOXECTB?
3. Kak o6osHavaTca onepauum nepeceyeHns n o6beguHEHUS MHO-
XecTB?

- - YnpaxHeHus

Havu:wlTe nepecevyeHne U o6beanHeHMe MHOXeCTB A n B.

1. A = {maremaTuka, nuopMaTKa, NCTOPU, JUTEPATYPa};
B = {aummiicKuii A3bIK, MAaTeMATUKA, XUMUS, NCTOPUSI}.
2. A = {s6y10K0, aneJbCHUH, MAaHJAAPUH, JUMOH, KUBI};
B = {amesbcuH, IepPCUK, MaHIAPUH, I'PYIIA, JUMOH).
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2 3apaHbl ABa MHOXecTBa. HanguTe nx nepeceveHve n obbeanHeHue.

1. MHOskeCcTBO 3a/ja4, PelllaeMbIX ¢ IIOMOIIBIO IIPOrPaAMMBI 2paqu-
yeckuil pedakmop = {OTKPBITb, COXPAHUTb, CO3[aTh, 3aJIUBKa I[Be-
TOM, II€YaTh).

2. MHOKecTBO 3ajay, pelraeMbIX C IIOMOIIBI0 IIPOrPAMMBI M eK-
cmosvlit pedaxmop = {OTKPBLITb, COXPAHWUTh, CO3[aTh, YBEJIUYUTH
pasmMep IIpU@Ta, IeUaTh).

3 PewwuTe 3ajaynm c MCNonb30oBaHMEM KpyroB Juinepa (Hapucyinte ux B
rpacdmyeckomMm pepakTope).

1. O6 yuaimuxcs IMIKOJIbI, y4aCTBOBABIINX B (PM3UKO-MATEMATHUUYECKOM
KOHKypCe, M3BECTHO, UYTO { M3 HUX PEIININ 3aJaull M II0 MareMa-
THKe, U 1m0 (pusuke, 11 — samaum mo mareMaTuke, 9 — 3ajgaum II0
(pusuxe. CKOJBKO yUaluxcsd IIPUHUMAJIHN YYacTHe B KOHKYypce?

2. B K1OCKe OKOJIO IITKOJIBI ITPOAaeTCsI MOPOMKEHOE ABYX BUIOB:
«IckuMo» u «Ilmom6up». Ilocae ypokoB 24 ceMUKJIaCCHUKA KYITUJIN
moposkeHoe. IIpu sTom 15 13 HUX BIOpaIn «ICKUMO», a 17 — «ILaom-
oup». CKOJIBKO CEeMUKJACCHUKOB KYIIUJIM MOPOKEHOe ABYX BUIOB?

3*. I3 100 TypucToB, OTHPABJIAIONIMXCS B IyTeIlleCTBHe, He-
MeIIKUM sA3bIKOM BJazeoT 30 uesoBeK, aHrImiickumM — 28, (paH-
My3cKuUM — 42. AHIIIMHACKUM ¥ HEeMEIIKMM OJHOBPEMEHHO BJIAJEIOT
8 ueJjioBeK, aHTVIMUCKUM U (ppaHITy3ckuM — 10, HeMenKuM u (paH-
IIy3CKUM — 5, BceMU TpeMs A3bikaMu — 3. CKOJBKO TYpPHCTOB HeE
BJIAJEIOT HU OOJHUM SA3BIKOM?

\4*/‘ |/|CI'IOJ'Ib3yFI PUCYHOK, BbINONMHNTE 3adaHWUA.

1. CospaiiTe mBa IMOAMHOKECTBA MHOXKeCTBa JeBoueK. s Bcex
JIeBOYEK, BXOASAIINX B IIePBOE€ IIOJMHOKECTBO, MCTHUHHO BBLICKA3bI-
BaHme: «JleBouka HOCUT OpIOKU cuHero 1Bera, VI Ha ee MaiiKe ecTh
KpacHBIN 11BeT». [/ BceX eBOUEK, BXOAAIIMX BO BTOPOE ITOJMHO-
JKeCcTBO, ICTUHHO BhICKasbiBaHUE: «JleBouka omera He B O6proxku UJIU
MMEeT BOJIOCHI JKEJITOTO I[BeTa».

- i E o=
?" ?h—- K {h .
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2. Haiigure nepeceuernre n o0beuHEHNE 3TUX MHOMKECTB.

3. CKOJIBKO JIeBOUEK He IIOIIAJI0 HU B OJHO IIOJMHOKECTBO?

4. BeimonHUTE ynpakHeHUEe B IpaduuecKoM pemakTope. Bokpyr
JIeBOUEK M3 IIEPBOr0 MHOJKECTBa HAPHCYHTe IPAHUIY KPAaCHBIM IIBe-
TOM, & BOKPYT JIeBOUEK M3 BTOPOro MHO:KecTBa — cumHHM. O0sacTb
nepeceuyeHnss 0003HAULTE JKEJITHLIM I[BETOM.

§ 7. Uicnonb3oBaHue NIOrM4eckKux onepauum
ANs NOCTPOEHUA NOUCKOBbLIX 3anpocoB B UHTepHeTe

7.1. Ilouck ua(popMaTNN

B coBpemenHbIl BeKk nH(popMaIiu-
OHHBIX TEXHOJIOTHI JIIOAN WCIIOJIb-
3YIOT IJs TOoucKa wuH(popMaIlun
cepBucbl HMHuTrepHera. IlomckoBbie
CHCTEeMBI IIOCTOSTHHO COOMPAIOT, CU-
CTEeMATU3UPYIOT W COXPAHAIOT WH-
dopmanuio mo Bcemy Mmupy. Ilomck
nH(popMAaI1 B IOUCKOBOI CHCTEME
OCYIIeCTBJIAETCA II0 3aIpocy.

Ilox 3ampocoM B IIOMCKOBOM
cucTeMe NIOHMMAaIOT Habop CJIOB,
¢pa3, CHMBOJIOB, KOTOPbIE€ IIOJIb-
30BaTeJIb BBOAUT B CTPOKY IIO-
NCKa, UTOObI HAWTH HHTEPEeCyIo-
Y0 ero MHMOPMAaIInio.

CoBpeMeHHBbIE ITOMCKOBBLIE CHCTE-
MBI ITO3BOJIAIOT OCYIIECTBJISATH IIO-
WCK II0 T'OJIOCOBBIM 3aImpocaM WJIN
HCIIOJIb30BAaTh B KauyecTBe 3alpoca
n3obpaskeHue.

PesynbraToM TOMCKA ABJSAET-
cA TepeueHb cauToB (mpumep 7.1

Ilpu momcxke wuHGOPMAIIMM B
I/IHTepHeTe Ba’XHBbI IIOJIHOTaA, TOY-
HOCTh U aKTYaJIbHOCTBH IIOJIyUYeH-
HBIX pesyabTaToB. Ilosb3oBaTenb
MOKeT HOBJIUATH HA KauecTBO pe-
3yJIBTATOB TOKUCKA, eCJIu OyIeT:

® IPOAYMAHHO BBIOMpPATh IIOWC-
KOBYIO CJIY:KOY;

® YUUTHLIBATH OCOOEHHOCTH IIO-
VICKOBOI CHCTEMBbI;

® rpaMOTHO (popMyIHPOBATH 3a-
IPOChI HAa MOWCK MH(popMaInu.

IIpumep 7.1. Haiimem wun®dOp-
MAIIMI0 O CIOKeTax MeIePHbBIX
pociuceii.

R 0o 1Ny DRINETh NEAPHST PO

iR L ER

M puan BIEHCE — Tt

B pesynpraTe moncka HauIeHO
0osee 160 ThIC. caliTOB, comepIKa-
X UCKOMYIO MH(popMaInio.
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IIpumep 7.2. Haiimem wundoOp-
marnuio o CKaHAMHABCKUX IOpax.

mCna T =

CRIHIHHBECEE TOPS ~— SHnge

B pesynbrare momcka HauaeHO
160 TwIc. caiiToB. MOKHO Tepew-
Ti B pasgen «KapTuHK!»:

Gougle == B -

IIpumep 7.3. Haiimem wudop-
MaIuio O OaKTepuaAxX B JKU3HU
YeJIoBeKa.

e e

Haiineno 6osiee 1 MJIH caiiTOB.
Ecau Hac He mHTepecyioT OakKTe-
puu, BbI3BIBAIOIME OOJE3HU, TO
IOMCKOBBIN 3aIpoC MOYKHO WU3-
MEHUTH, JO00ABUB B KOHIIE «-00-
Jes3umn». KolnuecTBo HaWIeHHBIX
caliToB cokparurca a0 428 Tric.

B et 8 (Hiaok Bt BT it [T 8 osletviioh BTl ) WD

u npumep 7.2). KomudecTtBo HAaM-
JEeHHBIX CAMTOB MOKET OBLITh OUEHbD
OOJIBIIIMM, W IIPOCMOTPETh HX BCe
YacTO HE IIPEeACTaBJIAETCS BO3MOK-
HbIM. Ha mpakTuke moJib3oBaTesu
WuTepHeTa OOBIYHO HPOCMATPUBA-
IOT 5—15 caiiToB, HalJeHHBLIX IIep-
BBIMI.

PesyapTaTBHOCTL IIOMCKAa B
3HAUNTEJHHOH CTEIeHU 3aBUCUT OT
YMEHUS II0JIb30BaTENsI KOPPEKTHO
chopMyJIMPOBAThL TOMCKOBBIN 3a-
npoc. PopMmyaupoBKa (ppasbl HMJIN
BBIOOD CJIOB MJIS IIOMCKA ITO3BOJIUT
MIOJIYYUTL 00Jiee TOUHBIN pPes3yiIb-
Tar.

7.2. CokpanieHue 00JIaCTH IMMOUCKA

Hna wrammoro ma3 calToB, HaM-
JeHHBIX B pe3yJbTaTe MIOMCKOBOTIO
3arpoca, OyaeT MCTUHHBIM CJIeIYIO-
Iree BbIcKasbiBaHue: «Ha cTpanuiie
caiiTa MPHUCYTCTBYeT MHQMOPMAIU,
COOTBETCTBYIOIIasd IIOMCKOBOMY 3a-
mpocy». Bce Takme caWTbl 00pasy-
IOT MHOKECTBO CAlTOB, yAOBJIETBO-
PAIOIINX IIOMCKOBOMY 3aIIpocCy.

IIpyu 1mocTpoeHHH IIOMCKOBOIO
3aIpoca HEKOTOpPhbIe CAMTHI MOIKHO
HUCKJIIOUUTh U3 paccMoTpeHusa. [asa
9TOr0 K OCHOBHOMY 3ampocy ao0aB-
JIAeTCS CJIOBO CO BHAKOM MUHYC («-»)
nepen HuM. CalThl, comepsKaliue
CJI0BA, OTMEUEHHLIE 3TUM 3HAKOM
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«», He OyAyT BKJIIOUEHBI B CIIMCOK
HalileHHbIX (mpuMepsl 7.3 u 7.4).

IlomryueHHBIN mNIEpeUeHb CAUTOB
o0pasyeT MOAMHOKECTBO MHOKe-
CTBa CaAMTOB, YAOBJIETBOPAIOIIUX
OCHOBHOMY 3ampocy. Ii1a Bcex Ta-
KNX CcalToOB BbICKasbiBaHue <«Ha
CTpaHUIle calTa TIPUCYTCTBYET
nHpoOpMAIdA, COOTBETCTBYIOII[AA
CJIOBy, OTMEUEHHOMY B3HaKoM ‘-’
OyZeT BOCIIPMHHMATHCS ITOMCKOBOI
CHCTEMOU KakK JIOKHOE.

»

7.3. Ucnosb3oBaHME ONMEPaTOPOB
B TIOMCKOBBIX 3aIpocax

OmepaTopsl IOHCKAa — CJIOBa
UJIN CUMBOJIBI, JOOaBJIsIeMble K IIO-
WCKOBBIM 3aIpocaM MIJs YTOUYHe-
HUS Pe3yJIbTaTOB.

OmepaTop «+» II03BOJIAET OCY-
IIeCTBJIATh IIOUCK JTOKYMEHTOB, B
KOTOPBIX 00A3aTeJIbHO IIPUCYTCTBY-
€T CJIOBO, CTOSINlee 3a CHUMBOJIOM.
IMomyCcTMO MCIIOJIB30BATh HECKOJIb-
KO OIIEPaTOPOB «+» B OJHOM 3aIIpo-
ce (mpumep 7.5).

OmepaTop «-» MBI PACCMOTPEJN B
MIPeabIAYINeM IYHKTe maparpada.

Omneparop «*» 3aMeHsAET Jr000€
HEM3BECTHOEe CJIOBO B 3ampoce (Ipu-
mep 7.6).

Ecau nmomecTuTs caoBa uiu gpa-
3y B KaBBIUKM, TO B pe3yJbTaTax
ToucKa OyAyT ITOKa3aHbI TOJBKO Te

IIpumep 7.4. Hatizem sHaueHUE
TIOHATUS «IITHT».

B pesyabpraTe momcka OyzneT
HavizeHo Oosee 20 MJH calTOB,
mpuYeM Ha HECKOJbKUX MIEPBBIX
CTPaHUIAX HaXOAUTCA MH(MOPMA-
nusa O cepuajgax, (puabMax, Ma-
rasmHax.

s yrouneHus wH@OPMAIIUN
BBEleM 3aIlpoC <«IIUT -MarasuH
-cepuaJl -opysKue». B TakoMm ciry-
yae KOJWUYECTBO CCBIJIOK COKpa-
TuTca 1o ¢ muH 270 ThIC.

IIpumep 7.5. Haiimem caiiTsl,
rae ecTb MHPOPMAIUA O KaKIOM
u3 nucareseii: M. ne CepBaHTece,
V. Illekcnupe u P. Pabe.

m i

¥ gy SRR BT e | PR L e

IIpumep 7.6. CocraBuM 3a-
IIpoC AJIA IIOMCKA IIOJHOM ITMTa-
Tbl «TYyYKH ... pasToHAOUM, 3aps

. mogbpIMaeTrcs;». /I3 KaKoro oHa
npoussenenua? Kro ero asrop?

MHororoune B IIOMCKOBOM 3a-
IIpoce 3aMEHUM 3HAKOM *.

e e BT, B 3T

Kak Bugum, 9T0 uTaTa 13 Ipo-
usBegenus M. IO. JlepmonToBa
«Ilecua mpo mapa WMsama Bacwu-
JBbEBUYA, MOJIOOTO OINIPUYHUKA U
ymajioro kymia KajalrHuKoBa».
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IIpumep 7.7. Haiimem wundOp-
MAIIAI0 O HATPUU WU KaJUU.

CpaBHUM pe3yJbTaTbl 3aIpo-
COB «HATPHUUM KaJuii» U «HATPUHA
OR xkanuii».

ITo mepBOoMy B3ampocy cHauaJia
pasMeIlleHbl CCHIIKM Ha CaMTHI,
comep:kamiue wHMGOPMAIIUIO O
IBYX XUMHUYECKHX dJIEMEHTaxX, a
3aTeM — O KaKIOM M3 HUX:

PP R — £ SPGB O3 - Falotutenr

30 ot SN stpmi-cimanl § APOJyYTE PeTai. | Baas

ITo BTOpPOMYy 3ampocy cHauaJja
pasMeIieHbl CCHIIKK Ha CanThI
00 OTHEeIbHBIX BJIEMEHTaX, a II0-
TOM — 00IIasa mH(GOPMAIINI:

T — -l

Fastas — Bairingine

P — Qe ze

CTPaHUIIBI, HA KOTOPBLIX 3TU CJIOBA
(bpasel) pacmosIOKEeHBI B TOM JKe
IopAJgKe, UTO W B 3aIpoce B Ka-
BbIUKaX. KaBBIUKU MCHOJIB3YIOTCS
TOrma, KorJa HeOoOXOOMMO HaWTH
TOUYHOE CJIOBO MJIU (ppasy, IUTaTy.

OmnepaTopbl, paccMaTpuBaeMbIe
naJjiee, MMEIOT Pa3JInYHble 0003HaUe-
HUS IJIS Pa3HBIX IIONCKOBBIX CUCTEM
(mampumep, miasa Google u ugexc).

Onepatrop OR (momckoBasi cu-
crema Google) mosBogsgeT HalTH
CTPAHUIIbI, COAep:Kallue XOTA ObI
OHO U3 HECKOJIBKUX CJIOB, M COOT-
BETCTBYET JIOTUYECKOU OIlepaluu
NJIN (mpumep 7.7). Ins momcko-
BOUl cucteMbl SIHIEKC aHaJIOru4-
HBII omepaTop o6o3HadaeTcs |.

HexoToprle 13 onepaTopoB MOTYT
He UMETh aHAJIOTOB B APYTUX IIOUC-
KOBBIX cucrteMax. Omeparop & 10-
MCKOBOM cucTeMbl SIHIEKC ocyIecT-
BJIAET IIOMCK IOKYMEHTOB, B KOTO-
PBIX CJIOBa 3ampoca, 00begUHEeHHBIe
JAaHHBIM OIIEPATOPOM, BCTPEUAIOTCS
B OJHOM TIPE/JIOKEHUN.

1. Y70 Ha3bIBAOT 3aNpPOCOM B MOUCKOBOM CUCTEME?
2. Kak MCKMo4YnTb HEKOTOpble 3annucu n3a obnactu novcka?
3. Kakne onepaTtopbl MOXHO MCMNOSIb30BaTb B MOUCKOBbLIX 3anpocax?

YnpaxHeHusa

1 Hangute ¢ noMoLbl pas3fnmyHbiX MOUCKOBBLIX CUCTEM WMHOPMauuto O
6eroBbiX BUOax nerkon atnetunku. 3anuwmnTte pesynbratbl B Tabnuuy (B Te-
Tpagb Wnn B 9NEKTPOHHOM BuAe). CpaBHUTE MOSyYeHHbIE pe3ynbTaTbl.
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Koanuectso
pe3yabTaTOB IIOMCKA

IlouckoBada cucrema

A o o
\\2/1‘ Hangute ¢ nOMOLLbIO MOMCKOBOW CUCTEMbI M30B6paxKeHusa MoHeT Benu-
koro KHsxxectsa JInToeckoro. Beinuwimte B TeTpagb 5—6 Ha3BaHU MOHET.

AR o o
3 CchopmynmpyiTe 3anpoc Mo MOUCKY CIOXETOB MeLepHbIX POCnMCen, uc-
KJto4arLwum pocrnmcb Xpamos.

A o
(4 CocraBbTe 3anpoc Ansa noucka MomHoi uutatel «CTapocTe GouTes...

XusHb q... kynno». KTo aBTtop aton ¢pasbl? B Kakom nponsBefeHun oHa
BCTpeyaeTca?

A

(5 C nomoLLblo COOTBETCTBYHIOLLMX MOUCKOBLIX 3anMpOoCOB MOsy4nTe OTBET Ha
BOMPOC: Kakoe 13 COObITUIA NPOM3OLLSIO paHbLLe — OTKPbITME MeHpeneeBbIM
NepuUoaMYeckoro 3akoHa unu naobpeTteHne SQMCoHOM hoHorpada?

A -
\\6 D CocTaBbTe 3anpocbl Ha MOUCK Ha3BaHWN GENOPYCCKUX 03ep, UCMONb3ys
MHopMaunio n3 Tabnuupbl. 3anunTte Ha3BaHUs HaNOEHHbIX 03ep B TeTpafb.

Bepesunckuit 6uochepHbIit
3aIll0OBEJHUK

IT

Msanenbckuii paiioH
MuHcKo# obsacTu

BpacnaBckuii paiion
Burebckoii odsiactu

I'pogaeHckas obaacTsb,
nepeBHs BaseBKa

Kpynnueiitnee
cpenu I'oyObIX 03€ep
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Mmaga 3. OCHOBHbI€ anropuTMU4Yeckue KOHCTPYKLUN Rt =

FnaBa 3
OCHOBHbIE AJTOPUTMNYECKUE KOHCTPYKUUN

§ 8. AnropuUTMmbl U UCNOJSTHUTENU

AJTOpUTMBI TIOCTPOEHUSA Uep-
Te;Kell YeJIOBeK paspabaThIBaeT C
TJIyOOKOIi ApeBHOCTH. IlosaBIIeHIE
yepTesKeil CBA3aHO C IIPAKTH-
YEeCKOU IeATeJbHOCTHIO UYeJIOBe-
Ka — BO3BEJeHMEM YKpelJeHuil
W TOPOJCKUX IIOCTPOeK. IlepBnie
CBEIeHUSI O UepTeKaX, HAIIOMU-
HAIOIINX COBPEMEHHBIE, CBABAHBI
¢ umeneMm JleoHapgo ma Buwmuwm
(1452—1519) — wuUTAIBAHCKOTO
YUEHOTO U XYHOOKHUKA, KOTO-
PRIl B TEXHUYECKUX PUCYHKAX U
9CKM3aX PaCKPBIBAJI CBOU UJEU B
00J1aCT TeXHUKU U CTPOUTEJb-
cTBa.

el = r‘\L, -
KAt A B A

*
A_g_«r_mr;.lr-ﬂf_. \i- St ok

8.1. Ilonarue aaropurMma

BcecnoMHEUM HEKOTOpbIE IIOHATHA,
n3yueHHbIe B 6-M KJacce.

AaropurM — NOHATHAA W KO-
HeuHas II0CJIeI0BaTeJIbHOCTh TOY-
HBIX JAedicTBuii (Komaung), ¢op-
MaJIbHOE BBIIOJIHEHIE KOTOPBIX
IIO3BOJISIET IIOJYYUTH pPeIlleHue
IIOCTaBJIEHHOU 3a1aumu.

Hcnonnurens aaropurmMa —
YyeJI0BeK, IPYyIIIa JIIoAel Uan TexX-
HUYECKOEe YCTPOMCTBO, KOTOPHIE
IMIOHUMAIOT KOMaHIbI aJTOPUTMA U
YMEIOT IPaBUJIBHO UX BBITIOJIHATD.

Cucrema KoMaHJ MCIIOJHHUTE-
JA — KOMAaHJbI, KOTOPbIE IIOHU-
MaeT ¥ MOJKET BBITIOJTHUTD WCIIOJ-
HUTEJIb.

JIr000¥1 HWCHOJIHUTEJL  HMeEeT
OTPAHUYEHHYIO CHCTEMY KOMAaHI.
Bce oHu pasgendmoTcsa Ha I'PYIIIBIL:

1. KomaHbI, KOTOPBIE HEIOCPEI-
CTBEHHO BBINOJIHAET HCIIOJHUTEJb.

2. KomaHapl, MeHAMOIINE IIOPs-
JIOK BBITIOJIHEHUS APYTUX KOMAaHT
HMCIIOJTHUTEJIS.

KomnbeioTep sABIsgeTcA YHUBEpP-
CaJIbHBIM HCIIOJTHUTEJIEM.
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3anuch aJropuTMa B BHUJE IIO-
CJIeIOBATEJIbHOCTY KOMAaHI, KOTO-
PYIO MOJKET BBIIIOJHUTH KOMIILIO-
Tep, HA3bIBAIOT MPOrpaMMOIi.

CyIlecTBYIOT CJIeAYIOIe CIIOCO-
OBbI TIpeACcTaBJIeHUA AJITOPUTMOB:

e CJIOBECHBIH (OITMCaHWE aJiro-
puUTMa CpeACTBaAMH €CTECTBEHHO-
ro A3bIKA C TOYHOM WM KOHKPETHOM
(opmynupoBKoOii (hpas);

e rpachumuecKmit (610K-CcxXema)
(rpapmueckoe U300paKeHUE KO-
MaHJ aJrOPUTMa C WCIOJb30BaHU-
€M TreoMeTpuYecKux Quryp, uiu
OJIOKOB, 1 CTPEJIOK, COeIMHSIONINX
9T OJIOKM M YKa3bIBAIOIINX HAa II0-
PAOK BBITIOJIHEHUSA KOMAaH[);

e IPOTPAaMMHBIN (3alIUCh aJro-
puUTMa B BUE IIPOTPAMMBI).

(CxemaTmuecKku JaHHBIE CIIOCOOBI
IIpeJcTaBJeHbI B mpuMepe 8.1.)

8.2. UcnmomauTtens YepTeskHUK

B 6-m KJacce BBl TO3HAKOMU-
JIUCh C UCHOJIHUTEeJEeM UepTe:KHUK,
TpeHa3HAYEHHBIM [JIA IIOCTPOEHUS
PUCYHKOB UM UepTekeill Ha KOOopau-
HaTHOH ILJIOcKocTu (mmpumep 8.2).

YepTe:KHUK HMeeT IIepo, KOTO-
PBIM OH MOXKET PHCOBATh OTPE3KU Ha
IJOCKOCTU. B MCXOZHOM IIOJIOKE-
HUU TIePO IIOJHATO 1 HAXOAUTCS HATT
toukout (0, 0) — HauajOoM Koopau-
Hart. Ilociie 3aBepIieHNA PUCOBaHUA
IIepo TaKIKe JOJIPKHO OBITH MOTHATO.

B HacTosIllee BpeMs UYepTeKU
IMTUPOKO MMPUMEHAIOTCS B Pas3ind-
HBIX OTPAaCJsIX CTPOUTEIbCTBA,
CEeJIbCKOT'O XO3AMNCTBa, ITPOMBIIII-
JenmoctT u T. nA. Ceromusa s
TIOCTPOEHUSI UepTe:Kell MCIOJIb-
3YyIOTCS CIleIaJbHbIe IIPOrpaM-
MBI, IIO3BOJIAIOIINIE aBTOMATHU3MN-
poBaTh Ipollecc uepueHusA. BoT
JIOTOTUIIBI TOAOOHBIX ITPOTPAMM:

Ws
AutoCAD Komnac-3D NanoCAD
ITpumep 8.1.
CnoBecHblI ]
Cnocobbl
npepcTaeneHus pacuryeckunii
anroputmMmoB

MporpaMMHbIv J

ITpumep 8.2. ITone ucmosmHMITE-
g YeprekHUK.

4
2
0
0 6
= : ; = =
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IIpumep 8.3. 3amuck aaroput-

Ma IO JeHCTBUIM:
1) 1 + 2 = 3 (wacTn);
2) 3 - 2 = 6 (uacreii);
3) 120 : 6 = 20 (m);
4) 20 - 2 =40 (m).

Biok-cxema ajropuTMma:

| k=(1+22 |

1]
Besectn P

!

| a= Pk |
1

| b=a2 |
1]

BeiBectm an b

IIporpamMmMma aJ1d HMCIIOTHUTEA:

uses Drawman;

begin
Field(o, 4);
ToPoint (1, 1);
PenDown;
OnVector (
OnVector (0,
OnVector (-4,
OnVector (0,
PenUp;

end.

r r

4 .
O .

r

0)
2)

0
=2

’

~— = ™

PesysnbraT paboTBI IIPOrpaMMBIL:

Cucrema Komaug YeprerkHUKA:

Komanna HeiicTBUe
ToPoint ITepemecTuTs mepo B TOU-
(x,¥) Ky (%,Y)

PenUp IToguaTes mepo

PenDown OmycTuTh mepo

Field Cosgarh ImoJie pasMepom

(n, m) nxXm

onVector CMecTHUTh Iepo Ha a eau-

(a,b) HUI] 10 TOPU30HTAJU U b
! eIMHUAI[ II0 BePTUKAIN

IIpumep 8.3. CocraBum aJjro-
PUTM peIlleHusa 3aTaumu.

IIpamoyroybHBITI y4acTOK, IJIU-
Ha KOTOporo B 2 pasa 0oJIbIlle IIu-
PUHBI, OTOPOAMIN 3a00POM IJIUMHOM
120 m. OmpenmenuTe AJWHY U IITAPU-
HY ydacTka. Hanuimure mporpam-
MY, BBIIIOJIHUB KOTOPYIO HCIIOJIHU-
TeJib UepTe:KHUK IIOCTPOUT YePTerK
3abopa »sToro yuacrka. MacriTa0:
1 knetka pasua 10 m.

CiioBecHOe ontmcaHMe aJIrOpUTMA:

1. Inuna yuacTka B 2 pasa 60Jb-
111 T PUHEI, IOATOMY B CyMMe JIJIH-
Ha U MIUPUHA COCTAaBAT 3 OJUWHA-
KOBbIe YacTu. 3a00p OropakuBaeT
VYaCTOK II0 TIEePUMETPY, PaBHOMY
VIBOEHHOI CyMMe IJWHBI U IITUPU-
HBI, T. €. IEPUMeTp paBeH 6 omuHa-
KOBBIM YaCTAM.

2. MMupunua: 120 : 6 = 20 M.

3. lnuua B 2 pasa OOJIBIIIE IIIH-
punsbl: 20 - 2 = 40 wm.
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8.3. AaropurMmuueckasa
KOHCTPYKIUA c1edo8aHue

CymrecTByeT OOJIBIIIOE KOJIITUe-
CTBO aJITOPUTMOB, B KOTOPBIX BCE
KOMAaH/Abl BBITOJHAIOTCA II0CJIEN0-
BaTeJbHO OJHA 3a JAPYyrol B TOM
MopsAaKe, B KOTOPOM OHU 3allrca-
Hbl. B momoOHBIX aJropuTMax OT-
CYTCTBYIOT KOMAHIbI, MEHSIOIIIe
TIOPAJOK BBINIOJIHEHUA APYTUX KO-
MmaHg. Taxkue mporpaMMbl BbI CO-
CTaBJISJIA B IPOIILJIOM TONY OJIS WC-
MMOJIHUTEJA UepTe:KHUK.

AaropurMuueckass KOHCTPYK-
IuA cledoéaHue — TIOCJeNOBa-
TEJBHOCTH KOMAHJ aJI'OPHUTMAa,
KOTOPBIE BBIIOJTHAIOTCS B TOM IIO-
pAnKe, B KOTOPOM OHU 3aIIMCAHEI.

AnropurMuueckas KOHCTPYK-
us caedosanue OoToOpasKaeTr ecre-
CTBEHHBIN, IIOCJEeIOBATEJIbHBIN IIO-
PAOOK BBIIOJHEHUS HOeHCTBUN B
aJITOPUTME.

CiemoBaHWE WCIOJIB30BAJIOCH B
npumepe 8.3, B KOTOPOM OIIHCHI-
BaJINCh AJITOPUTMBI BBIUWCJIEHUS
IJIVHBI WM IIUPUHBI yYacTKa W IIO-
CTPOEHUS NPAMOYTOJbHUKA HCIIOJI-
HuTeJieM YepTe:KHUK.

AnropurMuyeckasa KOHCTPYKITHA
cs1e0o8aHuUe TIpeACcTaBieHa B IpuMe-
pax 8.4 u 8.5.

IIpumep 8.4. AsropuTm wu3ro-
TOBJIEHUsI OyTepOpoa:

1. Orpesats JJOMTUK GaTOHA.

2. Ilomo:xuTh HaA 06ATOH JIUCT
caJjara.

3. OTpes3aTh KyCOUEK BETUMNHBI.

4. TToMI0KUTH BEeTUNHY HA JIUCT
caJara.

5. OTpesaTh KycOueK MOMIL0pPAa.

6. IToso:KUTH TTOMUIOP HA BET-

YUHY.
) _ X
S a®
| " P
-

IIpumep 8.5. AnropuT™ BBITION-
HEHUs J1abopaTOPHOI pPabOThI IIO
ouoaoruu «CrpoeHue wHOpy30pUN
Ty(QeTbKUI»:

1. PaccmoTpeTh BHENIHUII B[
U BHYTPEHHEEe CTPOeHUe MH(Y30-
puu TyQeabKu.

2. 3apucoBaTh MH(DY30PUIO TY-
deabKy um 0003HAUUTH HAa3BaHUA
€e OpraHOB.

3. ITogBecTu uTor padore.

CokpatutenbHas

BaKyoJlb
MuiieBapuTenbHas
BaKyoJlb

BonbLioe
a0po

PecHuykn =

[' moTtka

Mopowmnua
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T — 8.4. BemomorarebHbIE aJITOPUTMBI

ucrmoaHuTens UepTesKHUK OyaeT YacTo B 0fHOI ITporpaMMe HY:K-
CJIeYIOIIe: HO PHCOBAaTh OTHO M TO Ke m3o0pa-
uses Drawman; JKeHre HeCcKOJIbKO pas. IloxyueHwne
iro«_:edure figura; 9TOro M3o0pasKeHuss ymoOHO odop-
egin

MHUTBH B BHJ€ BCIIOMOI'aTeJbHOI'O aJI-
ropuTmMa, ROTOpBIfI MOMHO HCIIOJIb-
30BaTh HYXHO€ YMCJIO pas3.

PenDown;
OnVector(l, O0)

OnVector (0, 3);

OnVector(-1, 0); BcecnomoraTeabHBII aJITOPUTM —
OnvVector(0, -1); QJITOPUTM, I[EJTUKOM UCIIOJIb3YEeMbII
Onvector(3, 0); B COCTaBe APYIroro ajropuTMa.
OnVector (0, 1);

OnVector(-1, 0); BcniomorareibHBITT aJTrOPUTM pe-
OnVector(0, -3); I1aeT HEKOTOPYIO IToA3aAauy OCHOB-
OnveCtorzlr 0)7 HOII 3amaur. BBI30B BCIIOMOIaTeJIb-
(
(

)
Oieetoily 1Y HOI'O aJITOPUTMA B IIPOrpaMMe 3a-
OnVector (-3, 0

)i MeHJeT HEeCKOJIbKO KOMaHJ, OZHOMU.

OnVector (0, -1);
PenUp; IIpumep 8.6. Hanwumem mpo-
end; rpaMmy, BBITIOJTHUB KOTOpyio Yep-

begin TeKHUK HapuCyeT m300paKeHue:

Field(15, 5); CT DI LI ]

ToPoint (1, 1);

RREERRERE

ToPoint(6, 1);

JlaHHBIN PUCYHOK COCTOUT U3 O U~

Figura;
ToPoint(1l, 1); HaKOBBIX (Guryp. Haa pucoBanua
T ONHOM M3 HUX MOXKHO O(OPMUTH
yarsl BCIIOMOT'aTeJIbHBIN ajroputm figura.
Peay/IbTaT BEIMONHEHHA IDO- OnwucaHre OCHOBHOT'O aJITOPUTMA:
IDAMMEL repeMeleHme B HadaJlbHYyIo
TOUKY;

pucoBaHVe QUIYPEL;

IIepeMeleHye KO BTOopou Qu-—
rype;

PUCOBaHME OQUIYPHI;
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IepeMelieiue K TpeTber Qu-

ype;

prcoBaHMe OQOUIYPHL.

Ilpu pemenun 3amgad HaJa IIPO-
eKTOM MOI'yT padoTaTh HECKOJIbKO
yejioBeK. KasKabIll 13 YJIeHOB KOJI-
JIEKTHBA JeJIaeT YacTh CBoeil pado-
TeI U O(GOPMJIAET ee KaK OTAeJb-
HBIM BCIIOMOTATEJbHBIN aJITOPUTM.

1. Y10 Takoe anropntm?
2. Kakvne crnoco6bl 3annucu anroputMoB BaM U3BECTHbI?

ITocTpoernue aJaropuTMoB UYa-
CTO BBITIOJTHSAIOT METOAOM IIOIa-
roBoi aeraamsanuu. Ilpum sTom
CJIOXKHAS 3aJada pasbuBaeTcs Ha
pAan 6osee TPOCTBHIX. Iaa Kak-
IOH TmTomsamauyd COCTABJIAETCS
CBOI BCIIOMOTaTeJILHBLIA  aJro-
purm. Ilogsamaum mMoryT pasou-
BaThbCs Ha eIe 0ojiee IIPOCTHIE
mo3a javumn.

3. YTO Ha3bIBAlOT anropuTMMUYECKON KOHCTPYKUUEN crieqoBaHue?
4. Kakon anroputm HasblBaeTCs BCnoMorartesibHbIM?
5. [1ns 4ero Hy>Hbl BCrioOMoratesibHble anropuTmbl?

YnpaxHeHus

1 Kakon puUCYyHOK Mosy4mMTCs rocre BbINOSIHEHUA YepTexxHUKOM crepyto-
wen nporpammbl? M306pa3vTe pUCYHOK M MpOBepbTE MPaBUIIbHOCTb CBOWUX
OenCcTBUM, BbINOJSIHMB NPOrpaMMy Ha KOMMbIOTEpE.

uses Drawman;
begin

Field(8, 8);

ToPoint (2, 1);

PenDown;
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
OnVector
PenUp;

4,
0,
1

0,

_1,
0,
_4,
0,
_1,
0,
1,
0

4

A~ o~ o~~~ o~~~ o~~~ —~

end.
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AR
f\2/1‘ Hanuwmnte gna mcnonHutena YepTexXHUK nporpammbl NOSy4eHUsa cre-
OYOLUX N306pakKeHu:

a 0

3

/\
\/

' MpuoymanTte CBOU PUCYHKM U COCTaBbTE MporpamMmbl O UX pUCOBaHUA
MOMOLLbIO UCMONMHUTENSA HepTeXHUK.

a0
&3

' MpoaHanuanpyinTe pUCyHKU. Kakme 13 HUX MOr BbIMOSIHUTL UCMONHUTENb

‘-IepTe>KHV|K'? Mouemy? Kakme kOMaHObl Bbl MOXETE MNPensioXuTb [06aBUTb
WCNOJSTHUTENIO OS19 BbIMNOSIHEHUA OCTasflbHbIX PUCYHKOB?

‘jj B
§ 9. UcnonHutenb Po6oT

9.1. PoOOTHI B 'KU3HM UeJIOBEKA

YesoBeK ¢ TVIyOOKOM IOPEeBHOCTU
MeUTaJ 00 MCKYCCTBEHHOM CO3a-
HNUM, KOTOPOE MOIVI0O OBbI BBIIIOJI-
HATH ero mnpukaspl. CeromHs sra

MeUTa CcTaja peajbHOCTBIO — B
JKUSHU JIIOJeH IOSBUJINCHL POOOTHI.

Po6oThI pasBoO3AT 3aKas3bl B pe- OHHN CIOCOOHBI BBIMOJHATH IIPaK-
cropare B I. Xap6un (Kuraii)'. TUYECKU JIO0yI0 pPaboTy, MOCTYII-

!Marepuanbr o po6orax B3ATEI C caiiToB http://www.robogeek.ru u
http://fishki.net/1211999-roboty-v-nashej-zhizni.html (zaTa groctyma: 07.02.2017).
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HYIO 4YeJIOBEeKY, a TaKiKe [JejaThb
MHOTHE BeIlM, KOTOpPbIe JIIOASIM
BBIIOJIHUTH CJIOJKHO WMJIM BOOOIIE
HEeBO3MOKHO. POOOTEI MCIIOIBL3YIOT-
cs Ha IPOM3BOJICTBE M B OBITY, MO-
r'yT padboTaTh B cdepe yCayr U pas-
BJIeueHnii. ECcTb poOOTHI, MOXOKIe
Ha 4YeJIOBeKa, a €CThb COBCEM HEIIO-
XOJKHe.

Po6or — aBTOMaTHUECKOe
YCTPOMCTBO, KOTOpOe OeHCTBYeT
II0 3apaHee COCTABJIEHHOII IIPO-
rpamMmme.

PoGor mosydaeT wuH(pOPMAIIUIO
O BHEIIIHEM MHpPEe OT JaTUUKOB —
aHAJIOTOB OPraHOB UYBCTB JKMBBIX
OpPraHM3MOB — ¥ IpeJHa3HAUEeH
IJIS OCYIIECTBJIECHUSA Pa3JIUUYHBIX
omneparmui.

Mup pob6oTOB OueHL pPasHOOOpa-
3eH. B OBITY COBpeMEHHOTO UeJjioBe-
Ka HCIIOJIb3YIOTCA aBTOMAaTUUYECKUe
CTHPAJIbHBLIE W IIOCYJOMOEUHBIE Ma-
IIINHBI, POOOTHI-IBLIIECOCHI U JIP.
C moMmoIrpio PoOOTOB MOYKHO BBIPa-
IIIUBATh PACTEHUA UJIU YIPABIATH
JIOMOM.

Po6Gor mMo:keT OBITH MaTepuaJIb-
HBIM WJN BUPTYaJbHBIM. BupTy-
aJBbHBIA POOOT — cCIeIuaJbHasd
IIporpaMMa, BBIIOJHAIOIIAS OIIpe-
JleJIeHHbIe MefCTBUS.

Pob6or LS3,

CO3MaHHBIN O
TPAHCIIOPTUPOBKY T'PY30B IO IIe-
PeceueHHO MEeCTHOCTH.

AzstronomubIi pobor GROVER,
KOTODBIM M3ydyaeT CJOW JbJa Ha
JIETHUKOBOM IuTe I'peHaHnu.

PoboTusupoBanuas
mpefHasHAUYeHHAas [OJIs BBIPAIIU-
BaHUA OBOIIel. YIIpaBJIeHUE TaH-
HOII CHCTEMOU OCYIIEeCTBJIAETCS
yepes Wi-Fi. EcTh BO3MOMKHOCTH
yIaJIeHHOTO KOHTPOJIA uepesd UH-
TEepHET.

cucrema,
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PoboT-tibIIECOC ¢ TTOMOIIIBIO CH-
CTEeMBI KaMep W CEHCOPOB MOXKET
OPpHEeHTHPOBaAThCA B KOMHATE A
CTPOUTH MAaPIIPYT YOOPKH.

IIpumep 9.1. Ilose ucmosHUTE-
as PoboT ¢ HauaJIbHON 00CTAHOB-
KOM MMeeT CJIeHYIOITUI BUI:

KoHe4Hoe
NosioXKeHne
Po6oTa CreHbl

HavanbHoe KneTku,
MoJsIoXXeHne KOTOpble
Po6oTa HEeo6XoanMOo
3aKpacuTb

PoGoTbl ABAAOTCSA MCIOJHUTE-
asavu. JIas ucroaHuTeseir 0ObITHO
OIIPeNeAI0T Cpeay OOUTaHusA 1 CU-
cTeMy KOMAaH]I.

OO6IIuM 111 BCceX POOOTOB SBJISA-
eTCs TO, UTO UeJIOBEK MOXKEeT NMU
yupaBiaATb. Po0oT mosyuyaeT Ko-
MAaHJIBLI OT OIlepaTopa UM BBIMOJIHAET
UX TI0 OJHON MM AeNCTByeT aBTO-
HOMHO IIO0 IIPeIBapPUTEILHO COCTaB-
JIEHHOU IIporpaMMe.

9.2. Cpega oOMTAaHUA U cHCTEMa
KOMaHJ ucnojJHureiasa Po6or

B cpeme mnporpammupoBaHUSA
Pascal ABC, Kpome WCIOJHUTEJS
YepTe:KHUK, MOXKHO BBIOpATh HC-
moJHuTe A Po0OOT.

Cpenoii o0OMTAaHUSA MCIOJHUTEA
PoGor saBasgeTca IpPAMOYIOJIbHOE
KJIeTuaroe 1oJie. PasMephl moJs, Kak
U IJIsI UCHOJHUTeN A YepTe:KHUK,
3aJa10Tcd KOoMaHIou Field(n, m).
IlepBonauasbao PoOoT HaxomuTcs
B IIEHTPAJLHON KJIETKe II0JId.

Me:x1y HEKOTOPBIMU KJIETKaMU,
a Tak:Ke II0 IIePUMeTPYy II0JA HAaXO0-
IATcs cTeHbl. PoboT MoOKeT 1mepe-
IBUTAThCA II0 IIOJIO U 3aKpalllu-
BaTh YKa3aHHbIE KJeTKU. BosbIroi
JKeJITBIA KBaJpaT BHYTPU KJETKU
O3HAUaeT HavyaJIbHOE IIOJIOYKEeHUe
PoboTa, MajseHBKUII — KOHEUHOEe
(mpumep 9.1).
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ITone PobGora, Ha KOTOpOoM
oIrpenesIeHO II0JIOMKEeHNe CTeH, Ha-
YyaJIbHOE U KOHEUHOE IIOJIOXKEHUe
WCIOJIHUTEJISI, HAa3bIBAIOT 00CTa-
HOBKOM.

Ilnss TOAKJIIOUEHUS  MCIIOJIHU-
Tesis PoGoT B mporpamMme ITpOITH-
cbIBaeTcs KOMaHJa uses Robot.
l'oroBble 3amaHusA ¢ o6CTAaHOBKAMU
nasa Pobora xpaHATCA B 3aJauHU-
Ke, BCTPOEHHOM B CHCTEMY IIpO-
rpaMMHUPOBAHUSA, U BBHISHLIBAIOTCS
KOMaHoMN task. 9ra ’Ke KOMaHJa
KCITOJIb30BaJIach A UYepTe:KHUKA.

CucreMa KOMaH/] NCIIOJHUTEJIS:

Komanna HeiicTBUe
Right ITepemermiaer PoboTa BIIpaBo
Left ITepemeriiaer PoGoTa Bi1eBO
Up ITepemermjaer PoGoTa BBEpPX
Down ITepemeriaer PoGoTa BHU3
Paint BaRPamnBaeT TEeKYII[YIO
AYENKY
PoboT MOKeT CTaHOBUTLCSA HAa

OOBIUHYIO 11 HA 3aKPAIIEeHHYIO0 KJIeT-
Ky, HO He MOJKeT IIepeMeCTUTBHCS
C KJETKU Ha KJETKY, €CJI MeXKIy
HuUMU cTeHa. PoOOT He MOKeT mepe-
MECTUTHCS 3a TPAHUILI MOJA. JOTHU
JIeMCTBUS BBI3LIBAIOT OINMMNOKY (IIpu-
mep 9.2). PoboT Mo:KeT 3aKpacuUThb
y:Ke 3aKpallleHHYI0 KJeTKy. Takoe
nIelicTBUE OITUOKY He BBHI3BIBAET.

IIpumep 9.2. BrizoB 3amaum al
13 BCTPOEHHOTO 3aJauHUKA:

«Programl.pas

uses Rolbot:
begin

Task('al'):
end.

3anuch KOMAaHJ HCIIOJTHUTEJIA:

«Programl.pas®

uses EHEobot;

hegin
Task('al']:
right:
right:

end.

3amuiiieM B mporpaMMe KOMaH-

Aoy up.
uses Robot;
begin
Task('al');
up;
end.
CBepxy HaXOQUTCS CTEHa, IIO-
aTOMYy  Tepemelnienme  Poborta

BBEPX HEBO3MOMHO:

Brem e

Coo6LeHmne 06 oLunbke
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IIpumep 9.3. HauanpHas 006-
CTaHOBKA:

IIporpamma [Jid MCIIOJHUTEJS
Pobor:

uses Robot;

begin
Task('a2'");
paint; right;
paint; right;
paint; down;
paint; down;
paint; left;
paint; left;

paint; up;
paint; up;
end.

PesynbpTaT paboThI IPOrpaMMbL
MMeeT CJIeIYIOITUIN BUI:

9.3. Ucnions30BaHME
AJTOPUTMHYECKONH KOHCTPYKIIUH
cnedosanue MJsI UCIIOJTHUTEIIS
PoGoT

PaccmoTpuM mpuMepnl pereHuns
3ajsay nasA ucroHuTeasa Pobor.

IIpumep 9.3. PoGor HaxommTcs
Ha 1oJie padMepoM 3 X 3 KJIETKH.
Hy:xHO B3aKpacuTh Bce KJIETKH,
Kpome cpenHeii (3amada a2).

s pemenus 3agaum  Pol6or
JIOJIKEH BBIIOJIHUTDL CJEIYIONINH
aJITOPUTM:

3aKPacCUTh;

BIIPaBO;

3aKpPaCUThb;

BIIPaBO;

3aKPacCUTh;

BHU3,;

3aKPacUTh;

BHU3,;

3aKPacUTh;

BJIEBO;

3aKPacUTh;

BJIEBO;

3aKpPacUTh;

BBEPX;

3aKPaCUTh;

BBEPX.

B narrOM anroputme PoboT 06x0-
IUT KJIETKW, ABUTASCH II0 YaCOBOM
crpeske. Tor »Ke pe3yabTaT MOYKHO
MOJIYUUTh, ecau PoboT OyzeT 06xo0-
IUTH IIOJie IIPOTUB YacCOBOM CTpeJI-
KU, U3HAUAJLHO ABUTAsCh BHUS.
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IIpumep 9.4. CocraBuM 1pO-
rpaMMy IJid 3aKpallluBaHUA KJe-
TOK 110J11 PoboTa mo oopasimy:

Takoit 00CTAaHOBKHM HeET B 3a-
JauHUKe, [09TOMY BHauaje HYK-
HO co3zarh 1oJje Pobora pasmepom
5 X 3. HauaapHoe mojoxxkeHnue Po-
0oTa Ha TAKOM II0Jie OTMEUEHO 3a-
IMITPUXOBAHHOMU KJIETKOM.

Hnsa pemieHuss 3agaum  Po0OoT
JIOJI’KEH BBINIOJHUTEL AJITOPUTM:

CO3maTh IIoJIe;

BHUS;

3aKPaCUTh;

BJIEBO;

BBEDPX;

3aKPaCUTh;

BJIEBO;

BBEPX;

3aKPaCUTh;

BIIPABO;

BIIPABO;

BIIPABO;

BIIPABO;

3aKPaCUTh;

BJIEBO;

BHU3Z,

3aKpPacCuTh.

*Kakumu ewe cnocooamu MoxHc-
HO pewiumds 0aHHYWO 3a0ayy?

IIpumep 9.4. B nanuom ciydae
mporpamMma IJig y4YeOHOTO KOM-
MILIOTEPHOTO HCIOJHUTENA Po6oT
MOKET OBITh COCTaBJIEHA TaKUM
obpasom:

uses Robot;

begin

Field(5, 3);
down;
paint;
left;
up;
paint;
left;
up;
paint;
right;
right;
right;
right;
paint;
left;
down;
paint;
end.

PesyapraT paboThl 3anncamHON
BBIIIIE IIPOTPAMMBI OyZeT MMeTh

CJIenYIONINII BUMI:
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IIpumep 9.5. HavanbHas 06-
CTaHOBKA:

]

[]

IIporpamma misi Pobora:
uses Robot;

begin

Task('al');

right; right;
right; right;

up;

left; paint;

left; paint;

left; paint;

left; paint;

left;

end.

PesysnbraT paboThI IPOTPAMMBL:

IIpumep 9.6. HauvambHas 006-
CTaHOBKA:

IIpumep 9.5. Pemum 3amauy al
13 BCTPOECHHOI'O 3aJauHNKAa.

Hna peleHuA OaHHOU 3ajauu
PoboT mosxeHn oboiiTy JIMHUIO (CTe-
HY), 3aKPacUTh YKa3aHHbIE KJIETKU
1 IIEPEeMECTUThCA B KJIETKY, OIIpe-
IEJIAIONIYI0 KOHEUHOe IIOJIOMKeHUe
VCTIOJTHUTEJIS.

AnropuTMm pereHusA 3amaun:

CIBMHYTBCHA BIIPABO Ha 4 xie-
TKW,

BBEPX;

CIBMHYTBCA BJIEBO Ha 4 kJe-
TKIM, SaKpalmMmBad WX IO IIYyTU,

BJIEBO.

B mpumepax 9.3 — 9.5 xomas-
IbI MCIoJHUTENA PoOOT BBITIOIHSA-
JUCH IIOCJIeNOBATEJIbHO, OOHA 3a
IPYTroii, B TOM IIOPAAKE, B KOTOPOM
oHM Onliu 3amucadbl. IlosToMy Bce
IIPUBEJEHHbIE AJITOPUTMBI pPeaJsiu-
30BaHBI C MCIOJIB30BAHMEM aJiro-
PUTMUYECKOH KOHCTPYKIIUHU C./1€00-
sanue.

9.4. BemomoraTeJibHbIE AJITOPUTMBI

IIpumep 9.6. Pemum 3amauy a3
13 BCTPOEHHOTO 3aJauHUKA.

PoGor nmosKeH 3aKpacuTh Bce
KJeTKU 1moJisa. Ho gBurarsces mo mps-
MOM eMy MeIIaloT CTeHbI, KOTOPbIe
WCIOJTHUTENb [OJIYKEH OOXOIUTh.

AJITOpUTM pellieHus: 3amauu:

3aKpPaCUThb; BHU3;

3aKpacuTb; BIPABO;
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3aKpPaCUTh; BBEPX;
3aKPaCUTh;

BIIPABO;

3aKpPaCUTh; BHUS;
3aKpacuTb; BIPABO;
3aKPaCUTb; BBEPX;
3aKpPacCUTh.

Ecim npoananmsupoBaTh gaH-
HBIN aJTropuTM, TO MOYKHO 3aMe-
TUTh, YTO JBaXXJIbl TIOBTOPSAETCS
IOCJIeJOBATEJILHOCTh KOMAaHI, KO-
TOpas B3aKpallliBaeT KBajapaT wu3
YyeThIpeX KJIETOK:

3aKpacuUTb; BHUS;
3aKpacuTb; BIPAaBO;
3aKpacuTb; BBEpPX;
3aKpPacuThb.

OdopMuM 3T KOMaHIBI Kak
BCIIOMOTaTeJbHBIN aJITOPUTM, KOTO-
pbIli HazoBeM kBagmparT. Torga aJ-
TOPUTM pelIieHnsA MCXOAHOM 3aJaun
MOJKeT OBITh 3alMCaH TaK:

KBaIpaT;

BIIPABO;

KBampar.

IIpu pemenum agaHHOU 3agauu
WCHOJIb30BAHME BCIIOMOTaTEJIHLHOTO
aJITOPHUTMAa II03BOJIMJIO HE 3AIIUCHI-
BaTh ABAKIBI OOHY U TY Ke IIocJje-
JIOBATEJIbHOCTHL KOMAaHI.

BcmomoraresnbHbIe  aJTOPUTMEL
MOXKHO HCIIOJIB30BATH M B TOM CJIY-
yae, KOrjJa HCXOAHad 3ajada pas-
OmBaeTcsa Ha HECKOJbKO HE3aBUCHU-
MBIX JIPyr OT Apyra samau. Torma

IIporpamma 1 mis mcmoJaHUTE-

aa Pobor:

uses Robot;
begin
Task('a3'");
paint; down;
paint; right;
paint; up;
paint;
right;
paint; down;
paint; right;
paint; up;
paint;

end.

PesysnbraT paboThI TPOTPAMMBbL:

IIporpamma 2 (c HCIIOJIB30BA-

HUEM BCIIOMOTATEeJIbHOTO AJIro-
purm™ma) qia ucnoiaHuTesasa Pobor:

uses Robot;
procedure kvadrat;
begin

paint; down;
paint; right;
paint; up;
paint;

end;

begin
Task('a3'");
kvadrat;
right;
kvadrat;
end.
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IIpumep 9.7. Ilporpamma nuisa
y4eOHOTO KOMIBIOTEPHOT'O HCIIOJ-
HuTteasa PoboT:

uses Robot;

procedure Kkrest;

begin

left; paint;
down; left; paint;
up; left; paint;
right; paint;

up; paint;

end;

procedure kvadrat;

begin

paint; right;
paint; right;
paint; down;
paint; down;
paint; left;
paint; left;
paint; up;
paint; up;
end;

begin

field(7,3);

krest;

right; right; right;
kvadrat;

end.

PesyabraT paboThl 3anncaHHON
BBIIIIE IIPOTPAMMBbI OyZEeT WMETh

CIeqYIOITIA BUI:

KaKIyI0 U3 HUX MOKHO O()OPMUTH
KaK BCIIOMOTaTeJIbHBIN aJITOPUTM.

IIpumep 9.7. Hanwumem 1mpo-
rpaMMy OJid 3aKpalluBaHUA KJe-
TOK 1011 PobGora 1mo oOpasiry:

N
\ m
[ ]

Taxoii o6cTaHOBKU HET B 3aJau-
HUKe, II09TOMY CO3AaauM moJie 7 X 3.
Hauanbpaoe moJsioxxenme Pobora oT-
MeUYeHO 3aIlTPUXOBAHHOMN KJIETKOM.

B nmannoit 3amaue PoboT mosikeH
HapucoBaTh JBe OTAeJbHBLIE (pury-
pel: Kpect u kBazpar. CocraBum
JIBa BCIIOMOTaTEJbHBLIX aJITOPUTMA.

BcmomorarenbHbBIN aJTOPUTM
KpecT:

BJIEBO; SBaKPaCUTh;

BHIU3; BJIEBO; 3aKPaCUTh;

BBEPX; BJIEBO; 3aKPaCHUThb;

BIIPABO; 3aKPacCUThb;

BBEPX; BaKpPacCUThb.

B kauecTBe BcIomMoraTeJbHOT'O
aJIroOpuTMa AJIS PUCOBAHUA KBajapa-
Ta MOYKHO HCIIOJIb30BATh aJTOPUTM
pemrenusa 3agaum a2 (mpumep 9.3).
s mepexoza oT ofHON (PUTYPHI K
apyroii PoOboT moJKeH COABUHYTBLCS
Ha 3 KJEeTKU BIPaBO:

KpecT;

BIIPABO;

KBampar.

BIPaBO; BIIPABO;
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1. Y70 Takoe po6oT?
— 2. Kakne KomaHfbl BXOAAT B CUCTEMY KOMaHA, y4e6HOro KOMMbOTEPHO-
ro ucrnonHutensa Po6ot?
3. OnuwnTe cpeny ob6uUTaHMA y4ebHOro ncnonHuTens Po6oT.

YnpaxHeHus

(1) HavanbHas o6¢cTtaHOBKa Ha none Pob6oTa nsobpa- D
XeHa Ha pUCyHke crnpaa. Tpoe yyaumxca cocTaBum
M BbINOSTHUAN anropuTM, No KoTopoMy Po60oT 3akpa-
CUN BCE KIETKU MyTU OT HavyasribHOW K KOHe4HoW. Ha
KakoOM W3 PUCYHKOB — a, 6 unn B — KN306paxkeHo
pelwleHne gaHHou 3aga4qn? Moyemy?

0 8

= 0 [ 0 EEEE
ER ER | B m
T N

A o

(2 Kakoi 13 npuBefieHHbIX anroputMoB peluaet 3apaqy, cpopmynmpoBaH-
Hyl0 B npegblaywemM 3agaHum? O6bsicHUTe, No4emMy Apyrve nporpaMmbl He
MOryT 6bITb anropuTMamMu peLLeHns OaHHOW 3afaqun.

a) paint; down; 0) paint; down; B) ToPoint (0, 3) ;
right; paint; right; PenDown;
paint; down; paint; down; OnVector (1,0);
right; paint; right; OnVector (0,-1);
paint; right; paint; right; OnVector (1,0);
up; paint; up; OnVector (0,-1);
paint; right; paint; right; OnVector (1,0);
up; paint; up; OnVector(0,1);
paint; paint; OnVector (1,0);
OnVector (0,1);
OnVector (1,0);

o
(3 [Ins Kakoro UCMOMHWUTENs MpusefeH anroputm B 3agaHun 2, 8? Cdop-
MyJIMpyuUTe N9 9TOr0 UCMOMHUTENS 3ajady, peLleHneM KOTOpon 6ymeT npu-
BeJEHHbIA anropuTMm.
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(4 [na ncnonHutens Po6oT 6bina cocTaeneHa crefytoLlas nporpamma:

paint;

right; up;
paint;

right; down;

N306pas3nTe B TeTpagu «y3op», KOTOPbIA HapucyeT Po6oT. Mpu Kakux MUHU-
MasbHbIX pasmepax nons Po60T CMOXET BbIMOMHUTL AaHHYIO nporpammy?

5 Bce komaHgbl B nporpamMme M3 3afaHus 4 y4vawuincsa ckonmposan Tpu
pasa Kak M3MeHUTCs «y30p» MOC/e BbINOMHEHUS MporpamMmbl? Kak MOXHO
no-gpyromMy 3anucatb 3TOT anroputMm? Kakoro pasmepa rosfie HY>XHO CO3-
,D,aTb’? Mopacka3ska. Bocnonb3yntecb BcrnoMorartesibHbIM anropuTMOoM.

6 Mporpamma pelleHus 3agayum 6bina 3anmcaHa Ha gocke. [1Ba yvalmnxcs,
nepenMCblsaﬂ 3TOT anropuT™M Ana ncnosHutena Po6oT, nponycTunu n3-3a He-
BHMMATENIbHOCTU NO O4HOM KoMaHAe. Kakyto komaHay nponycTun KaXabli na
yqawmxca? YTto 6ymet pesynsratoM paboTbl KaXOon nporpaMmmbl?

ITporpamma,
3amMuCcaHHasA MEPBBIM YUAIIUMCS

IIporpamma,
3amNuCcaHHAA BTOPBIM YUAITUMCS

uses Robot;

begin
Field(15,15);
paint; right;
paint; right;
paint; down;
paint; down;
paint;
down; left;
down; left;
paint; down;
paint; down;
paint; right;
paint; right;

paint; up;
paint; up;
paint; up;
left; up;
left;
paint; up;
paint; up;

end.

uses Robot;

begin
Field(15,15);
paint; right;
paint; right;
paint; down;
paint; down;
paint;
down; left;
paint;
down; left;
paint; down;
paint; down;
paint; right;
paint; right;

paint; up;

paint; up;

paint; up;

left; up;

paint; up;

paint; up;
end.
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(7) CocTtaBbTe nporpammy Ansi peleHus 3a-
Aayn a4 n3 BCTPOEHHOrO 3afayHuKka (CMm. pwuc.
cnpaga). MNMpegnoxute gea anroputMma:
1. C ncnonb3oBaHMEM anropuTMUYECKOMN
KOHCTPYKUWUWN crieqoBaHme.
2. C ncnonb3oBaHMEM BCNOMOraTeslbHOro
anroputmMa.
CpaBHWUTE NONYYEHHbIE pEeLUeHUs.

‘(8’51‘ Po6oTt-oropogHnk MOXeT pasbutb rpag-
Ky Ha nocajo4Hble 30HbI-KNeTku. Ha pucyHke
cnpaBa u3obpaxeHa cxema nocajku oBoLuen
(KpacHas knetka — TOMaThbl, 3efneHas —
orypupl). NMpegnoxute cuctemy KomaHg Ans
po6oTa-oropogHMka un paspaboTtanTte anro-
pUTM Mocafku OBoOLUen (po6OT caxaeT OfHO

pacTeHue B ofHY KIETKy).

§ 10. AnroputmMmmnyeckasa KOHCTPYKLUA MOBTOpPEHUE

10.1. AaropuTMsl ¢ IUKJIAMUA

B okpy:karoiieM Mupe MOKHO Ha- IMoHATHe IIUKJA HUCIOJIb3yeTCs

OaromaTh CUTyaluu, IPU KOTOPBIX B PasJMUHBIX cdepax duesioBeue-
pas3jinuHble AeVCTBUA U IIPOIIECCHI CKOU1 /1eATeJIbHOCTH.
noBTOpAOTCcA. HeKoTopble mOBTO- Loz MUKJIOM MOHMMAIOT COBO-

KYITHOCTh SABJIEHUI, IIPOIIECCOB,
COCTaBJIAIOIINX KPyroooopoT B
TeUeHUe OIIPeIeJIEHHOTO IIpoMe-

pPAIOTCA HECKOJIBKO pas M 3aBeplia-
oTcd. [Ipyrue MOryT IOBTOPATBHCA

OYeHb J0Jro (HampuMmep, KPYyroso- sKyTKa BpeMeHu. C 9TOH TOUKHK
pPOoT BOABI B IIpHPOJAE, ABUKEHUE 3peHusd MOYKHO I'OBOPUTH O TIO-
IJIaHeT B KOCMUUYECKOM IIPOCTpPaH- IOBOM INHMKJe BpAIleHus Sem/In

Bokpyr CoJsiHITa MM O IIPOM3BOJI-
CTBEHHOM ITHKJIE.
IMukisom ABAsETCA 3aKOHUYEH-

CTBe, CMeHa BpeMeH roja u T. I.).
YeJl0OBEKY TOKe PEryasapHO IIPUXO-

JUTCSA BBINOJIHATH IIOBTOPAIOIINECS HEIH DAN KAKUX-THOO MDPOU3Be-
JIeficTBUSA: YMbIBAThCA, OJE€BaThCH, IEeHUli, Yero-iu0o u3JaraeMoro,
rnocemniaTh MNapUKMaxepcKylo, 3a- UCIIOJIHAEMOr0:  IMKJ  JIEKIIWI,

BTPAaKaTh, XOAUThL HA paboOTy U AP. ORI CTUXOTBOPEHNIL.



62 [maBa 3. OCHOBHbIE aNIrOPUTMUYECKNE KOHCTPYKLIUMN

IIpumep 10.1. IIpuroroBienme
meJIbMeHeH.

€

AJropurMm:

1. BCKUIATUTL BOAY.

2. Ina i = 1..10 moBTOPATH:

2.1. JloctaTh IeIbMEHL U3
YIIaKOBKMU.

2.2. Bpocuts mmejbMeHb B K1-
MATYI0 BOZY.

3. Baputs 7 MUHYT.

B nmammHOM mpumepe mapameTrp
nukKJga i uamenderca ot 1 go 10.
HeiicTBUsA «IocTaTh NeJbMEHb U3
YIIaKOBKU» 1 «OPOCUTH ITeIbMEHD
B KUIIAIIYIO BOAY» BBITIOJTHAIOTCS
10 pas 1 coCTaBJISAIOT TEJIO ITUKJIA.

Biiok-cxema maHHOTO aJITOPUT-
Ma BBINVIAJUT TAKKM 00pa30oM:

Bekunatuts Boay
¥

g

Ha
[ocTaTb nenbMeHb
N3 yNakoBKM
!
BpocuTb nenbMeHb
B KUMSALLYIO BOOY

—

Baputb 7 MuHyT

Kak mpaBuio, uesoBeK cCOCTaB-
JIIeT MPOrPaMMBbI, B KOTOPBIX KasK-
lad KOMaHJa B OT/IEJbHOCTU U BeCh
QJTOPUTM B I€JIOM BBITIOJHAIOTCS
3a KOHEUHOe UYNCJIO IIOBTOPEHUM.

AaroputMuuecKas KOHCTPYK-
nus noeémopenue (IMKJI) OIpe-
IeJisgeT IMOCJIeJOBATeJIbHOCTh ei-

CTBUM, BBINOJHAEMbBIX MHOIO-
KpaTHO. ITY MOCJIeq0BATEIbHOCTD
IencTBUi Ha3bIBAIOT TeJIOM
IUKJIA.

Cy1iecTByeT HeCKOJBKO BO3MOK-
HOCTellI yIOpaBJATh TeM, CKOJBLKO
pas OymeT IMOBTOPATHCA TeJIO0 IUKJIA.

AnaropurMuueckas KOHCTPYK-
oud Yyuka ¢ napamempom (Yuxn
co cuemuukom) — cmocobd opra-
HU3aIuu I[UKJA, [IPU KOTOPOM
KOJINUECTBO TIOBTOPOB 3aBUCUT
OT HAYaJILHOTO M KOHEUYHOI'0 3Ha-
yeHUI ImapaMeTpa IIUKJIA.

Taxum o6pas3om, ITUKJI C ITapame-
TPOM OPraHU3YeT BBIIOJHEHIE KO-
MaHJ TeJa ITMKJA 3apaHee N3BeCT-
HOoe uncJio pas (mpumep 10.1).

IlapameTp mnuKJIa oOIIpeaeJsieT
HyMepanuio geiicTBuii B mukJe. Ila-
paMeTp IIMKJA MOKET IPUHUMATh
TOJILKO IleJible 3HaueHusd. JacTo Hy-
Mepanuio HaumHaoT ¢ 1 um 3aKaH-
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yuBaioT umcyiom N (mpumep 10.2).
B sTOoM ciyuyae IMUKJ BBIIIOJHUTCS
N pas. Ecau mymepanusa ycTaHOB-
JIeHa OBYMSA IIPOM3BOJIBHBIMU UWC-
agamu N1 (HauaysbHOE 3HAUYEHUE) U
N2 (koHeuHOe 3HAUEHUE), TO ITUKJI
BeimostauTCcA (N2 — N1 + 1) pas.
AnroputMuueckas  KOHCTPYK-
U IUKJa C ITapaMeTPOM MOYKeT
n3o0parkaTrbcsA Ha OJIOK-CXeMe CJie-
IyIOIMM 00pa3oM (3HaueHme mapa-
MeTpa uaMmeHserca or 1 go N):

B nganHOII KOHCTPYKIUM B
IpPAMOYTOJIbHUKE(-aXx) 3aINCBHIBA-
IOTCA TIOBTOPSAIOIIMECA KOMAaHIbI
ajroputrMa (Tejo ITUKJIa), KOTOpPbIE
BeinmonHATcA N pasd ([Ha). Ilpu
9TOM IIOCJIE KaiKIOT'O BBIMOJIHEHUS
KOMaHJ Tejla IUKJA IIPOUCXOAUT
IPOBEPKA, KOTOPBIA pas3 BBIMIOJIHA-
ercda nukJ. Ha GJoK-cxeme mmepexo;
Ha IIPOBEPKY YCJIOBUA M300pasKkaeT-
cA B BUJIE CTPEJIKU, BBIXOAAINEH U3
Tejla IIMKJIA 1 BO3BpAaIllaloIencs
K mOpoBepKe. KakK TOJBKO KOMAaH-
bl TeJa ITUKJAa BBITOJHATCA N pas
(Het), muksa 3aBepruTca (Ipumep
10.3). Ecau N < 0, To KoMmaHga TeJia
IIUKJa He BBITIOJHUTCA HU paay.

IIpumep 10.2. Bprumcaum a”
(mampumep, 3° = 243).

AJroputM BO3BEIEHUS UMCJIA B
CTEIEHb:

1. BBecTu 3HAUEHUA A U 1.

2.0mnpenennTh HaYaJIbHOE 3HA-
yeHnme pesyabrara r = 1.

3.Hna i = 1..n mMOBTOPATh:

3.1. YMHOKHUTH pe3yIbTaT Ha d.
4.3anucaTh pe3ybTar.

IIpumep 10.3. B donbKI0OPHBIX
IIPOM3BEJEHUAX YaCTO BCTpeua-
eTcs MHOTOTOJIOBbIiE 3Meii I'opbI-
HBIU (KOJIMYECTBO TOJIOB MOXKET
OBLITH, HATIPUMED, 7).

AJjroputM mobenbl Han 3MeeM
Toperabruem:

1. HaiiTu 3mesa I'opbiabiua.

2.0nsa i = 1..7 IOBTOPATE:

2.1. OrpyouTs rosoBy 3meio I'o-

PBIHBIUY.

3.0rnpasgHOoBaTh MMobemy.

Biiok-cxema TaHHOTO aaropmuTMa:

Hantn
3mes [opbIHbIHa

OTpy6uUTh ronosy
3meto MopbIHbIYY

OtnpasgHoBatb
nob6eny
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Muorue po6GOThI, KOTOPBIE HC-
MOJBL3YIOTCSA B OBITY M Ha IIPO-
M3BOJACTBE, MOTYT BBIMOJHATH
MUKJINYECKre aJropuTMmbl. [Ipwm-
MEPOM TAaKOTro poboTa SABJISAETCS
CYIIHU-POOOT, KOTOPBIN MOJKET
npousBoguTh oT 450 mo 4000 3a-
TOTOBOK IJIs cymu 3a 1 ugac.

ITpumep 10.4. HavanbHas 06-
CTaHOBKA:

=]
IIporpamMmma mjsg MCHOJTHUTEJS
Pobor:
uses Robot;
begin
Task('c2');
for var i:= 1 to 10 do
begin
paint;
right;
end;
end.
PesynbTaT paboThI MPOrpaMMBbI:

LI L L L]

10.2. Ucnmoanp3oBaHne KOMaHIBI
IMKJa ¢ IIapaMeTpoM
IJIs ucnoJaHuTeasas Po6or

YT00BI COCTABIATL aJITOPUTMBI C
IUKJIAMU IJIsI KOMITBIOTEPHOT'O WC-
nonauTeasd PoboT, HYKXHO 3HATh,
KaK 3aIlichbIBaeTCA KOMaHIa ITKJIA.

Hna samucu IIUKJA € IIapaMme-
TPOM MCHOJIb3yeTcsI KomaHzaa for.
dopmar 3amrcu KOMaHIbI:

for var i:= Nl to N2 do

begin

TEJIO LMKJIIA;

end;

Crpoka for var i:= N1 to N2 do
ABJISIETCS 3aroJIOBKOM IMKJa. Ero
4YuTaIoT Tak: «/lJ1g mepeMeHHOM i OT
N1 no N2 penaii». Ecau N2 > N1,
TO KOMAaHIbI TeJa ITHUKJIa BBIIOJI-
Harcsa (N2 — N1 + 1) pas, uHaue
IIMKJ He BBIIIOJHUTCA HU paasy.

CioBa begin u end; aBagmoTCA
OIIePATOPHLIMU CKOOKAMM B SI3BIKE
Pascal. Ecau Teso 1muKJa COCTOUT
13 OJHOW KOMAHJbI, OIepPaTOPHbIE
CKOOKM MOJKHO OIIYCTUTb.

OmneparopHble CKOOKH — IIapa
CJIOB, OIIPEAEJSAIOIINX B S3BIKE
IporpaMMUpPOBaHUA OJIOK KO-
MaHJ, BOCIIPMHUMAaeMbIil KakK
eIMHOe IeJIoe, KaK OgHAa KOMaH/a.

IIpumep 10.4. Perntum 3amauy c2
13 BCTPOEHHOTO 3aJauHUKA.

! Komanza B TakoM (popMaTe 3aluchIBaeTcs TOJbKO B cpee PascalABC.Net.
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PobGor moikeH B3aKpacuThb Bce
KJETKH oI (KpoMe MOocCJemHelt),
mnmepeMeIriasich BOpaBo. s 3TOro
B IuKJe HY:XHO 10 pa3 BHIIIOJHUTH

KOMaH/IbI:
3aKpPacUTh;

BIIPABO.

HanHble KOMaHAbI 00OpPa3yIOT

TeJO IIUKJIA.

Komangamu, o0pa3yomniuMu TeJjio
IUKJAa, MOTYT OBITH JIIOObIe KOMAaH-
IbI N3 CCTEMbI KOMAH/ I, NCIIOJTHUTE-
asi. Kpome Toro, B Teje muKJa Mo-
JKeT BBI3LIBATHCSA BCIIOMOIaTeIbHBI
asroputm. Mcnoab3oBaHMe BCIOMO-
raTeJIbHOI'0 aJITOPHUTMA II03BOJIHT CO-
KPaTUTh 3aIllCh TeJa IUKJA U CAe-
JlaeT mporpaMmy 0oJiee MOHSATHOM.

IIpumep 10.5. Peritum 3amauy c7
13 BCTPOEHHOI'0 3aJauHUKA.

Ha mnosne wucnomaurens PobOor
ecThb cTeHsbl. IIpu o6xone cren PoboT
BBITIOJIHAET CJIEAYIONINe KOMAaHIbI:

3aKpPacuTh; BHUSB;

3aKpPacuThb; BJIEBO;
3aKpacuTh; BBEPX;
3aKpacuThk; BJIEBO.

Yrobbl permuTh 3amavy, PoOoTr
JOJI2KEH IIOBTOPUTL BTH KOMAaHIbI
5 pas. OopMuM maHHBIE KOMAaHIbI
KaK BCIIOMOTraTeJbHBIA aJTOPUTM
kvadrat m BBI3OBEM €ro B IIUK.JIE.

B mamHOM mpumepe Teso IMKJIA
COCTOUT M3 OOHOI KOMaHIBI kvad-
rat, II09TOMY OIepaTOpPHbIe CKOOKU
MO’KHO He MCIIOJIb30BaTh.

IIpumep 10.5. Hauvaspaaa 006-

CTaHOBKA OJIA y‘{eﬁHOI‘O KOMIIBIO-

TEPHOI'0 MCHOJIHUTEIA Po0oT:

&

[-]

IIporpaMma AJsT WCIIOJTHUTEJIS

Po6oT cocraBiseTca CaemyOIIuM

obpazom:

uses Robot;

procedure kvadrat;

begin

paint;
down;

paint;

left;
paint;

up;

paint;

left;

end;

begin
Task('c7");
for var i:= 1 to 5 do
kvadrat;

end.

PesynpraT paboThl 3anucaHHON

BBIIIIE TIPOTPAMMBI OyJeT WMeTHb

CIeqYIONTIA BUI:
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1. Y70 NoHMMalOT Nof anropuTMUYECKOW KOHCTPYKUWMEN rMoBTOpeHne?
— 2. Y70 Takoe UMK C napameTpom?
3. YT1o Takoe onepaTtopHble CKOOKMU?
4. MNMpuBegnTte NnpuUMepbl UCMONBb30BAHUA LMKNa.

YnpaxHeHus

A
(1) OnuwmTe cnoBecHo unun M3obpasnTe C NMOMOLLbIO GIOK-CXEMbI Crefyto-
LiMe anropuTMmbl:

1. PucoBanme B rpagmuueckoM pemakTope m300pa-
JKeHusd m3 4 KBaApaToB C AMATOHAJSIMU M 3aKpa-
IIIeHHBIMU O0JIacTAMU (CM. PHC. CIIpaBa).

2. Kaxnayio MuHyTy OaKTepus IeJIUTCS Ha IBe.
WNsHauanibHo ecTh omHa OakTepusa. 3a OaKTepusAMHU HAOJIIOIa I
10 munyT. OupenennTre KOJMUYECTBO OaKTepuili B KOHIIE HaOJIIO-
TeHusA. 3aloJHUTe TabJauILy.

Bpemsa, mun o123 |4 |56 | 78910

KoamuecTBo 1| 92

OaKTepuii
3. Ceepaerue 10 orBepcTUiA.
4. CepBUpPOBKA CTOJa K 00€-

oy Ha 6 IIepCcoH. >

A o
(2 CemuknaccHuk AHnpapeii nocre Q Her

LIKOSbl Mpurnacui  CBoOero ppyra Oa
tOpy nomo4b emy B peweHumn 5 3a-
aad no maremartuke. B roctax lOpa
nocosetosan AHOpe MpoOBecCTU
OCTaTOK [Hs, BOCMONb30BaBLUNCH
anropMTtMoOM, 3anucaHHbIM B BuAe [

6nok-cxembl  (CM. puc. cnpasa).
PewnTb 3afavy no matemMaTtumke
O6bsicHMTe, no4emMy 3a BbIMOJSIHE- I

HUA 3TOro 3apjaHws AHOpen nony-
4Yun OBOMKY NO MaTemMaTuKe.

CvecTb 6yTep6pog,
v

— MocMOoTPETb MYNLTHUIBLM
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3 CocTtaBbTe nporpammy ans pe-
LeHna 3apadv c3 M3 BCTPOEHHOro
3apgadHuka. CpaBHUTE anroputm
peLleHns 3Ton 3aga4vm ¢ NPUMepPom
10.4. Y10 y HuX obLiero? Yem oHu
oTnunyatoTca?

-

5 CocTtaBbTe nporpammy ons pe-
LUEeHNa 3afadn C8 M3 BCTPOEHHOro
3apa4vHuka. Vcnonb3dyinte BCNOMO-
raTefnbHbIA anropuTM.

S I NI R AR B O B B B [

O

0

(7 ) Ons pewenvs 3apa4n ci4 Mets
COCTaBWI anropuT™m u 3anucan npo-
rpammy. MNetuH mnagwun 6pat Oner
yoanun Heckonbko komaHg. Onpepge-
nuTe, CKonbko komaHg ypanun Oner.
BoccTtaHoBuTE nporpammy, KOTOpPYHO
Hanucan [llets.

(4 ) CocraBbTe nporpammy Ans pe-
LeHMs 3afa4m c4 U3 BCTPOEHHOrO
3afadHnka. CpaBHUTe ee pelleHue
C npemblayLMM  ynpaxHeHnem K
¢ npumepom 10.4.

=

‘16,,‘ CocTaBbTe nporpammy gns pe-
weHna 3aga4vm c5 13 BCTPOEHHOro
3aja4HuKa.

L]

uses Robot;
begin
Task('cl4'");
paint;
for wvar 1i:
begin
paint;
right;
down;
end;
for var i:=
begin
right;
up;
end;
for var i:=
begin
paint;
end;
end.

1 to 4 do

1 to 4 do

1 to 4 do
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(8) Makcum nbiTaeTcsa npeactaBUTb, Kak MOXHO OblfiIO0 Obl UCMOSMb30BaTb
po60TOB B pPas3fnyHbIX CUTyaLuaX, ONMUCaHHbIX B NUTepaTypHbIX npou3sene-
Huax. Hanpumep, gna Toma Cownepa, kotoporo TeTywka lMonnu otnpasuna
KpacuTtb 3abop, Makcum npuaoyman poboTa-manapa v peLusn, YTo TakoMy
po60TYy [OCTAaTOYHO OOHOW KOMaHAbl: MOKpacb LOCKY. ANrOpuUTM MOKpPacKu
3abopa 13 20 gocok Makcum 3anumcan Tak:

1.YcTaHoBUTL pob0OTa y NEBOro Kpas 3abopa.
2.0na i = 1..20 noBTOPATL:
2.1.lMokpack OocCKYy.

CmoxeT nn poboT-mansap nokpacutb 3abop? B yem owmnbka Makcuma? Uc-
npaebTe anroputM, Jo6aBMB HEOO6XOOAUMYIO(-ble) KoMaHay(-bl).

§ 11. Ucnonb3oBaHue ycnosumn

11.1. IlonaTue ycIoBHSA

YcioBuA MCIOJNIB3YIOTCS B Ipa- IlpuaaTue pemnieHUl 3a4acTyio
BILIAX  OPOKHOTO  ABIVKEHUA. 3aBHUCUT OT PA3JINYHBLIX VCJIOBUI.
Tak, ecau TopuT 3€JE€HBIA CBET, Ecin Ha VIMIE DOKIE, TO HYIKHO
TO MOYKHO II€PEXOIUTDH YJIUILY.

z - ﬁ‘ : B3ATH 30HT; €CJM XOPOIIO IIOATOTO-
2 BUJICS K YPOKY, TO IIOJYUYUIIIH BHICO-
KYIO OTMETKY, NHaue HU3KYIO U Ip.

YesoBeK cmoco0eH ITOHUMATD
ycjaoBud, copMyJanpOBaHHbLIE B
npomusBoJsibHON popme. Ho mis Toro
yT0o0bI P0oOOT MM ApPyroil uCIoJ-
HUTEJb MOI' HPUHUMATH PeIeHusd,
HYKHO «HAYYUTH» €r0 «IIOHUMATh»

yCJIOBUA.

" -

e
b

YcioBuA TaKiKe BCTPEUYAIOTCS
B (DOJIBKJIOPE, HAIIPUMED IPU BbI-
0ope myTU CKa30YHBIMU I'€POSIMHU.

YcaoBueM [l WCHOJHUTEJSA
ABJIAETCA IIOHATHOE €My BBICKAa-
3bIBaHNE, KOTOPOE MOKET OBITh

B. Bacreros. «BuTsase Ha UCTUHHBIM (coOJrofaTrbesa) Jambo
pacniyThe» (pparment). 1882 . JIOXKHBIM (He coO0JII0maThCs).
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WcnonHUTEb MOMKET ITPOBEPUTH
WCTUHHOCTh YCJOBUM, BXOASAIIUX B
ero CUCTeMy YCJIOBUIA.

Paccmorpum cucremMy ycJioBuii
I ucHoJiHuTe st PoOoT.

WallFromLeft

WcTunuo, ecyiu ciesBa
ot Pobora crena

WallFromRight

WcTuuuo, eciu cupa-
Ba or Pobora creHa

WallFromUp

Wcrtunno, ecau
cBepxy ot PobGora
cTeHa

WallFromDown

Wcrtunno, ecau cHU-
3y ot PobGoTa crena

FreeFromLeft

HWcrunno, eciu ciaena
ot Pobora cBobogHO

FreeFromRight

WUctuuno, eciu
crupasa ot PobGora
CBODOOIHO

FreeFromUp

Wctunno, ecan
cBepxy ot PobGoTa
CBOOOIHO

FreeFromDown

Wcrunno, ecau cHU-
3y ot PobGora cB0oOGO-
HO

CellIsPainted

Wcrunno, ecan
sg4yeiika, B KOTOPOI
Haxogutcs Pooor,
3aKparieHa

CelllIsFree

WUctuuno, eciu
sg4yelika, B KOTOPOM
"Haxoxurcsa Pobor, He

3aKpallieHa

O6pasibl MCTUHHBIX M JIOKHBIX
YCJIOBUM IJA MCIoJHHuTENsa PoboT
mpeacTaBiaeHbl B mpuMepe 11.1.

IIpuMmeHsAOTCSA yCJAOBUSA B Ma-
TeMaTuKe, HallpuMep:
TpeyroibHUK CYIIECTBYET, €CJIN
IJis OOJIBIIIei CTOPOHBI @ BBIIIOJI-
HseTcA HepaBeHCTBO a < b + c.
%

b

C 2 B

ITpumep 11.1. PaccmoTpum Ha-

YaJIbHYI0 OOCTaHOBKY IIOJIA WC-
nosiHuTeNsT PoboT:

B mamHOM ciuyuae mis Po6Go-
Ta OyAZyT WMCTUHHBI CJIEHYIOIIe
YCJIOBUA:

WallFromLeft

WallFromUp

FreeFromRight

FreeFromDown

CellIsPainted

JIO;KHBIMY IIPU TaKOU HAUYAJIb-
HOIT 00CTaHOBKE OYAYyT yCJIOBUS:

WallFromRight

WallFromDown

FreeFromLeft

FreeFromUp

CellIsFree
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IIpumep 11.2. C60p rpuboOB.

HNcnonn3oBanme IWKJIa € IIa-
paMeTpoM IIPW COCTAaBJIEHUU AaJ-
TOPUTMAa PeIleHUs JTOU 3amadud
MOKeT IPUBECTH K PAa3HBIM pe-
3yJbTaTaM.

Kopsuna MoxxeT OBITH MJIN IIO-
JYIIyCTOM, WJX HE BCEe HalIeH-
HbIe TPUOBLI B HEe TOMECTSATCS.

Ecnu wucnosb30BaTh ILUKJI C
[IpeaycJoBHUE€M, TO B pe3yjbTare
JIOMOM MOYKHO YHECTH IIOJIHYIO
KOpP3UHY I'pubOB.

[NonTtn B nec

3
g

KopauHa
He 3anonHeHa?

Het

Ha |
Hantn rpu6é
¥

Cpe3saTtb rpub

v

[MonoxuTb rpnb B KOP3UHY

v

MonTtn gomon

11.2. uka ¢ mpeaycaoBHEeM
IMuxka ¢ mapaMeTpoM HCIIOJIL3Y-
eTcsA IIPU COCTABJIEHUU aJITOPUTMA B
TOM cJydYae, Korja 3apaHee M3BeCT-
HO KOJIMUECTBO IOBTOpeHui. OxHa-
KO YacTO JI0 BBITIOJIHeHUA ITUKJIA KO-
JITYECTBO ITIOBTOPEHMUI He M3BECTHO.
IIpumep 11.2. Bb1 ¢ pogurenamu
MOMLIX B Jiec 3a rpubamu. Barmm
IefiCTBUSI MOXKHO OIKMCATh KOMAaH-
maMu: HauTu rpubd, cpesaTrh rpuo,
MOJIOKUTHh TI'pubd B KOP3WHY. IATU
nericTBUs OyayT BBINOJIHATHCA B
IIUKJIe, HO BBl 3apaHee He 3HaerTe,
CKOJIbKO I'pu0OB BOMET B KOP3UHY.
IlosTomy ciemyeT roBOPUTH HE O KO-
JITYeCTBE TOBTOPEHUU (KOJIMUYECTBE
rpuooB), a 00 yCJI0BUHU, IIPU KOTOPOM
BbI OyJeTe IIPOAOJIKAThL cOOp Ipu-
00B: TTOKa KOp3WHA He 3aloJHEeHA.

AnropurMuueckKas KOHCTPYK-
IUA YUK ¢ npedycroguem (Yuxn
«noka») — cmocod opraHm3anuu
MUKJAa, IPA KOTOPOM KOJUUECTBO
BBIIIOJIHEHUY KOMAHJ TeJsia ITUK-
Jla 3aBHCHUT OT MCTHUHHOCTU WJIU
JIO}KHOCTH YCJIOBHUS ITHUKJIA.

IMuxka ¢ mpeaycoBUEeM WCIIOJb-
3yeTcs, KOrja KOJUUYECTBO IIOBTO-
pPeHui Teja IIUKJA 3apaHee He H3-
BECTHO, HO M3BECTHO YCJIOBHE IIPO-
JOJIKeHusA paboThI.

YcoBue MuKJIa onpeneaser, Kak
JOJTO0 OyAeT BBIMOJHATLCA I[UKJI.
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Iloxa ycaoBuMEe WMCTUHHO, BBIIIOJ-
HAIOTCA KOMAaHIbI, COCTABJIAIOIIME
TeJO muKJa. IIWMKJI IIpeKpariaer
BBITIOJTHATLCS TOTJA, KOTZa YCJIO-
BUE€ CTAHOBUTCA JIOXKHBIM. [{uKJ c
IIpeaycJIOBUEM MMeeT TaKoe Has3Ba-
HIE, TOCKOJIbKY ITPOBEPKA YCJIOBUA
IIpeaBapsAeT BBINOJHEHNE KOMAaH]I
TeJia IUKJA.

AnropurmMuueckas KOHCTPYK-
IUs ITUKJIa C IIPeayCcJIOBUEM M300-
paskaeTrca Ha OJOK-cXeMe TakK:

KomaHnpa(bl)

B gaHHON  KOHCTPYKIIUM B
OPAMOYTOJIbHIUKe(-aX)  3aInchIBa-
IOTCSI IIOBTOPAIOIIMECA KOMAaHIbI
ajroputrMa (TeJjo ITUKJIa), KOTOpPbIE
COBEPIIAIOTCA, TOKA BEPHO YCJIOBUE
(ITa). Ilpu »sTOM T1IOCJIE KAaXKIOTO
BBITIOJTHEHUSA KOMAHJ Teja IITUKJIa
IIPOUCXOAUT IIPOBEPKA, UCTUHHO JIH
ycaoBue. Kak TOJIBKO ycJioBue cTa-
HeT JioKHBIM (HeT), mukJ 3aBepiIia-
etca. Eciu yciioBue cpasy JO0KHO,
TO IUKJ He BBIIOJHUTCA HU Pasy.

Ecau ycioBue B mukJe Oyzaer
Bcerjga mcTuHHO (Bcerma [la), To
TAKON ITMKJ HEe CMOYKET 3aBep-
IMUTHCSA. BOBHUKIITYIO CUTYAI[UIO
Ha3bIBAIOT 3aI[MKJINBAHUEM.

L=
\
L

¥

Poccuiickuii akageMuk AHapei
AngpeeBuu MapKoB (MJIaAIITHAI)
(1903—1979) B cBOMX HCCIIEIOBA-
HUAX B 00JaCTH TEOPUU AJITOPUT-
MOB IIOKas3aJjl, UTO B OOIIEM CJIy-
yae aJITOPUTMbBI JOJIMKHBI COMep-
JKaTh IMIPEINNCAHUSA ABYX BHUOB:

1) pyHKIIMOHAJbHLIE OIIEPaTO-
pBI, HaOpaBJIEHHBIE HEIOoCpPe-
CTBEHHO Ha IIpeo0pasoBaHUe WH-
dopmanum;

2) Joruveckue
OIIpeeIAI0NINEe NajbHENIee Ha-
IpaBJieHWE AEeNCTBUM.

OIIePaTOPEI,

Omepatop — »sJIeMEHT SA3bIKAa,
3aJaI0II
IeCTBUA, KOTOpPOe HEeOOXOLMMO

OJHOEe  OIUCAHIe
BBITIOJIHUTH. B aHIVIMACKOM S3BI-
Ke JaHHOe MOoHATHEe 0003HAUYAeTCs
CJIOBOM Statement, O03HAYAIOII[UM
TaK:Ke ‘IIpeaaoKenne’.

Ecau mnpuMeHUTH BBIIIIECKA-
3aHHOE K KOMITbIOTEPHBIM HCIIOJI-
HUTEJIAM, TO IPENIUCAHUS IIep-
BOTO BHa COCTABJIAIOT CHUCTEMY
KOMAaH] MCHOJHUTEJ, a IPeIIn-
CaHIs BTOPOTO BUJA — CHCTEMY
YCJIOBUM HCIIOJTHUTEJA.
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IIpumep 11.3. Oxza 13 BO3MOXK-
HBIX HAYaJIbHBIX 00CTAHOBOK:

5]

Ilpyrasgs BO3MOKHaA HaYaJTb-

Hasdg 00CTAHOBKA:

L]

3anumieM OporpamMmy  JIJs
yueOHOr0 KOMITLIOTEPHOTO HCIIOJ-
HUTeasa Pobor:
uses Robot;
begin
Task('w2');
while FreeFromRight do
begin
paint;
right;
end;
paint;
end.

PesynbpTaT paboThl yKa3aHHOI
BBIIIIE IIPOTPAMMBI [IJA TEPBOM
Ooyzmer

HAUYaJbHON O0OCTAHOBKU

WMETh CJIeNYIOITNII BU/I:

PesynbraT paboThI IIporpaMMbl

IJis BTOPOII HauaJbHOII 00cCTa-
HOBKMU:

g samucu IUKJA € IPeIycJio-
BHEM MCIIOJIb3YeTCA KOMaHIa while.
dopmMmaT 3anrucu KOMaH/IbI:

while <yciyioBue> do

begin

TEJIO LUMKJIIa,

end;

Crpoka while <ycsoeme> do
ABJSAETCS 3aroJIOBKOM IMKJIA. JTY
CTPOKY MOXKHO IIPOYHTATEL CJIe-
nymoomum obpasom: «Iloka BepHO
ycaoBue, nenai». Komauasl begin
1 end; B JaHHOM CJIyyae HI'DAIOT
POJIbL OIIEPATOPHBIX CKOOOK.

IIpumep 11.3. Hamwumrem mpo-
rpaMMy IJisl PeIlleHus 3amadu w2
13 BCTPOEHHOI'0 3aJauyHMNKAa.

PoboT momkeH 3aKpacuUTb KOpU-
JIOp IepeMeHHOU IJIMHBI.

B pmamHoii 3amaue HaM TOYHO He
M3BeCTHA IJNHA KOPHUAOpa, HO M3-
BEeCTHO, uTOo PoOOT MOsKeT IABUraTh-
cs, IIOKa cIIpaBa MIYyCTO, WM 3aKpa-
IIINBATh KJIETKH:

Iloxa crpaBa I[IyCcTO, INOBTOPSTH

3aKpPaCUTh;
BIIPaBO.

ITocyie mpoxoma Bcero Kopuaopa
PobGoT mo:keH 3aKpacuTh IIOCJE-
HIOIO KJIETKY. OTO IIPOUCXOIUT IOCJIe
BBITIOJTHEHUSA ITUKJIAa, TaK KaK IJIsd
mocJiefHel KJIETKU YCJIOBUE «CIIpa-
Ba IIyCTO» ysKe He BBIIIOJHIETCH.
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IIpumep 11.4. Hamwumem mpo-
rpaMmy OJIsI PeIleHUus CcJeayrolrei
3agaun. PoOOT HaxXoguTCA B BepX-
HeM JeBoM yriy 1moJisg. CHusy ot
HEro BJIOJIb BCEro MOJISA PAacIIoJio-
JKeHa CTeHa C IIPOXOJOM B OOHY
KJIeTKy. CocTaBUTH aJI'TOPUTM, BBI-
MIOJTHUB KOTOpPBIA PobGoT cmoxkeT
IIPOMTHU Uepes3 IIPOXOJ M 3aKPACUTH
KJEeTKy. PacrmososkeHne Ipoxojma
3apaHee He M3BECTHO.

IIpoxom He orpaHnyYeH CTEHOI
cHu3y. PoOoT MOKeT [ABUTaThCS
BIIPABO, IIOKA BHU3Y €CTh CTEHA:

[loka cHM3y CTeHa, IIOBTOPSTE

BIIPABO.

PoboT ocTaHOBUTCA B TOM KJIET-
Ke, Y KOTOpPOl CHU3Yy HET CTEHBI.
ITocsne sToro PobGoT moskeH caBu-
HYTbCS BHU3 U 3aKPACUTH KJIETKY.

IIpumep 11.4. OnxHa 13 BOBMOIK-
HBIX HAYaJbHBIX O00CTAHOBOK:

[]

IIporpamma O MCIOJTHUTEIA
Pob6or:

uses Robot,

begin

Task('myrob3');

while WallFromDown do

right;

down;

paint;

end.

RobTasksl;

PesyabraT paboThl IPOrpaMMbl
OyIoeT cieqyIoITM:

[

1. Y10 NnoHMmatoT nog ycrnoBmem AN UCNONHUTENS?
2. Korpga mncnonb3yeTtcs UuKn ¢ npegycrnosmem?

3. B kakom cny4ae BO3HMKaeT cutyauua 3aumKnneaHma?

YnpaxHeHus

1 HanuwwuTte nporpammy ans peweHus 3agad w3 m w8 M3 BCTPOEHHOIO
3agadyHmka. O6pallanTe BHMMaHME Ha HadalbHOE M KOHEYHOE MONOXEHME

Pob6oTa.

B ;

! Mongyne RobTasks, comepsxamuil JaHHYI0 OGCTAHOBKY U 3aAady, MOYKHO
ckauaTh 1Mo agpecy: http://e-vedy.adu.by/course/view.php?id=423.
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2 Ona uncnonuutensa Po60oT 6bIy1 HanucaH crnefyowmin anropuTMm:
uses Robot;
begin
Field( , );
while FreeFromRight do
begin
paint;
down;
right;
paint;
up;
right;
end;
end.

Hapwvcyite B TeTpaam pesdynstar paboTbl JAHHOIo anroputMma. Kakumm fonx-
Hbl 6bITb pa3mMepbl Nons, 4Tobbl Po60T He Bpe3anca B cteHy? Onpepenute
Ha4YasnbHoe rnonoxeHwe PoboTa.

[3; CocTaBbTe anroputMm, BbIMOSHUB KOTOPbIA POBGOT HapucyeT «y3op» U3 3a-
JaHusa 2 BOONb NIEBOro Kpas noss ucrnonHutens. Kaknum gosmkeH 6biTb BEPTU-
KasnbHbIN paamep nonsa ucnonHutena? (3agada myrob5 n3 mogyna RobTasks.)

(4 ) Po60T HaxoauTCs Ha KBaApaTHOM Momne HeM3BeCTHOro paamepa. Hayarnb-
Hoe nonoxeHve Po6oTta — BepxHUM neBbln yron. CocTtaBbTe W BbIMONHUTE
anropuTtMm, rno Kotopomy Po60T nepemecTtuTcs M3 HayasnbHOro MOJSIOKEeHUs B
HWXXHUIA NpaBbl yron M 3aKpacuT BCE KNETKU CBOero nytu. Ha kakom (Ha
KakKux) U3 pUCYHKOB M30OpaxeHOo pelueHne aTton 3agayum? lNMovemy?

a 0 ;
[
(5 Ha nome Po6oTa pasmelleH «3a6op» — TrOpW3OHTanbHas CTeHa.
3a60p HY>XHO «MOKPacuUTb» — 3aKpacuUTb BCe KNETKN CBepXy CTeHbl. B «3a-

6ope» MOryT 6bITb OfIHN «BOpOTa» — KreTka 6e3 nuHuin. [inuHa «3abopa» u
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pacronoXeHne «BOPOT» He MU3BECTHbI. (3apdaya
myrob7 n3 moayna RobTasks.)

6 Mo 650K-CXeMe 3anuumte nporpammy ans
ucnonuutensa Po6oT. Kakum 6yneTr  pesysb-
TaT ONA KaXOoW M3 NpensioKeHHbIX Havarib-
HbIX 06cTaHOoBOK? (3apada myrob8 mn3 mopyns

RobTasks.)

Po6oT B nesom
BEPXHEM YTy

3
¥

v

BHu3 3akpacuTtb

KneTtka
3aKpalleHa

(7°) Pewnte 3apgadyy w10 M3 BCTPOEHHOrO
3apjavyHuka. Hanuwmte BCnomoraTtenbHbIn
anroput™ ang ob6xona OOHOM CTEHbI.
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§ 12. AnroputMmmnyeckasa KOHCTPYKLUUA BeTBJ/IeHNe

ITousiTiIe BeTBJIEHUS WCIIOJIb3Y-
eTcs B PaA3JIUYHBIX chepax ueo-
BEUECKOU JesATeTbHOCTH.

B Ooramuke 1ox BeTBJIEHUEM
Mo0eroB IOHMMAIOT IIPOIecC 06-
pasoBaHUs OOKOBBIX ITO0ETOB ¥
pacTeHMA.

L1 Xrx
Trry

IIpu ymorpebiaeHUUM TEepMUHA
B IIEPEHOCHOM CMBLICJI€ IIOf BeT-
BJIEHVEM MOHUMAIOT HaJUUMe He-
CKOJIBKUX IIyTell, HaIIpaBJICHUI,
CIOJKETHBIX JUHUUA W T. I.

BerBienusa wUCHIONAB3YIOTCSA B
IOPOYKHOM pasMeTKe W KapTorpa-
dun.

12.1. KomaHnga BeTBJIE€HUSA
IToBOTBPHO YACTO HaA IIOCTABJICH-
HBIJI BOIIPOC YEJIOBEK IOJIydJaeT OT-
BeT «lla» miu «Her». B 3aBucumo-
CTU OT OTBeTa OH OIIPeJeJIgeT CBOU
IefiCTBUS W BBINIOJHAET ONHY WU
IPYTyIo KOMaHAY (IPyIIy KOMaH).
PoboTsl m apyrue TexXHUYECKUE
YCTPOMICTBA TOYKE MOTYT BBIIIOJI-
HATH Pas3JNYHbIEe AEUCTBUA B 3aBU-
cumMocTHu OT ycJioBus. Eciu ycioBue
WCTUHHO (Ha BOIIPOC MOJYYEH OTBET
«Ila»), TO BBIIOJTHAIOTCA OJHU JEii-
CTBUSA, €CJIN JIOYKHO, TO APYTHe.

AnropurMuueckKas KOHCTPYK-
nusd e6emeéieHue o00ecIeunBaeT
BBITIOJTHEHVE OJHON WMJIN JIPYToM
IIOCJIEJOBATEJILHOCTY KOMAaHH B
3aBUCHUMOCTHU OT UCTUHHOCTU UJIU
JIO}KHOCTH HEKOTOPOT'O YCJIOBUA.

BerBiienue mokeT m300pasKaTh-
cA Ha 0JIOK-cxeMe TaKuM 00pas3oMm:

a Het
A

v v
KomaHnpa(bl) 1 KomaHpa(bl) 2

V;‘
B pmaHHOM  KOHCTPYKIIMH B

MIPAMOYTOJbHUKE(-aX)  3aIlnchbiBa-
IOTCS KOMaHIbI ajroputma. Ilpm
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TaKOW OpraHu3aluu aJIrOPUTMa
MOJKEeT BBIIOJHUTHCS TOJBKO OJHA
n3 JOBYX KomaHz (mocjegoBaTeIb-
HocTeli KomaHn). Ilpyras mociemo-
BaTeJIbHOCTL OyAeT HPOUTHOPUPO-
BaHa (mpumep 12.1).

Ina sanmcu KOHCTPYKIIMU BeT-
BJIEHUS B fA3bIKE IITPOrpaMMHUPOBA-
Hus Pascal ucmonssyercsa xomaHaa

if. ®opmar 3anucu KOMaHIbI:
if <yciosBme> then
begin
KOMaHIOEl 1;
end
else
begin
KOMAaHIBL 2;
end;

Crpoka if <ycisoeme> then as-
JIsIleTCs  3aroJIOBKOM  BeTBJICHUA.
ATy CTPOKY MOMKHO ITPOUYUTATDH TaK:
«Ecau yciaoBue BepHO, To». Ilocie
cioBa then sammchiBaeTcsa moce-
JIOBaATeJIbHOCThL KOMaHI 1, KoTopas
BBITIOJTHUTCS, €CJIA YCJIOBUE HMCTUH-
Ho. Ilocjie ciioBa else 3anuchIBaeT-
csl IOCJIeIOBATEJIbHOCTh KOMAaHI 2,
KOTOpas BBINOJHUTCS, €CJIH YCJO-
Bue JioskHO. CisioBa begin u end;
B [JAaHHOM cJIyyae HIPamT poJb
oIepaTopHBIX CKOOOK. OOparure
BHUMAaHUE, 4YTO IIepe] CJIOBOM else
TOYKA C 3aIATOI He CTaABUTCH.

BeTBeHne MOKeT OBITH 3aIIMICAHO
B IIOJIHOM 1JIV COKpPaIlleHHOH (hopMe.

IIpumep 12.1. Bwi6op 00yBu
BECHOM B 3aBUCUMOCTH OT IIOTOJIBI:
Ecay Ha yiule IJOXIb, TO
HaIeTb PE3MHOBEIE CallOoI'u,
Nuaue
HaJeTb Tyoium.

B narHOM mpuMepe B TEKYIITUNA
MOMEHT BpPEMEHU MOKeT OBITh
BBITIOJTHEHA TOJIBKO O HA KOMAaH-
la U3 ABYX: UJIUW HAJEThb CAIlOTH,
UJIU HAJAEeTh Ty(JIu.

Biok-cxema gaHHOTO ajaropuT-
Ma OyZeT BBITIANETH CJAEMYIOIINM
obpasom:

Hapgetb
pe3nHOBbIE
canoru

HapeTtb
Tydonm
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IIpumep 12.2. Brixon Ha yau-
Iy OCEHBIO.

Ecnm Ha yauile »OOXIb, TO

B34dTb 30HT,;

BRIVITM Ha YJIMILY.

31ech UCIOJIB3yeTCA COKPATIIeH-
Hada (opMa KOMaHIbl BETBJIECHUS.
Ecin yciioBre UCTMHHO, BBITIOJIHA-
eTcsad KOMaHJa «B3ATh B30HT».
Ecau ycioBue JIOMKHO, HUKAKUX
IeliCTBUU He TIIPOmcXoauT. Ko-
MaHJa <«BBIUTU HAa YJIUILY» BBI-
IIOJIHAETCSA BCerja.

Biok-cxema anropurMma:

Havano

B3aTb 30HT
[

Boeiitn Ha ynuuy

IIpumep 12.3. Umeercs Tpu Mo-
HEeThI, CPeIr KOTOPBIX OfHA (hajib-
muBad. PaybIIIBas MOHETA JIer-
ye HacToAmmx. Haigem daib-
IIMBYI0 MOHETY 3a MUHUMAaJIbHOE
YKCJIO B3BEIIWMBAHWI Ha daIlleu-
HBIX Becax 0e3 I'iphb:

[IOJIOXUTE Ha KaxOylon dYalry
BECOB MOHETH 1 u 2;

Ecnm BeCH B PaBHOBECHUM, TO

dbanpmmBasg MOHETa 3;

HNuaue

Ecim MoHeTa 1 Taxesee, TO
banbmmBas MoHeTa 2;
Nuaue
banpmyBag MoHeTa 1.

Ilonnasa ¢opma BeTBJEHUA IIPENY-
cMaTpuBaeT OPraHU3aIlUI0 BBITIOJ-
HEHUs [OBYX Pas3HBbIX HAOOPOB KO-
MaHJl, W3 KOTOPbIX BBIMOJHAETCA
TOJIbKO OA1H. B coxpaleHHoi ¢op-
Me OOWH M3 HAaOOpPOB KoMaHJ (Jalre
mo orBery <«Her») omyckaercs.
B sTom cayuae, ecau yciioBue JIOMK-
HOe, TO HUKaKue JIeHCTBUA He BBI-
MMOJTHAIOTCH.

Biok-cxema cokpalieHHO! (op-
MbI BETBJICHUA:

Ja

Ycnosune

| KomaHga(b!) 1 |

| >
>

(PaccmoTpuTe npumep 12.2.)
Ha saspike mnporpaMMupoBaHUA

Pascal komauga sanuinercs Tak:
if <ycnoeme> then
begin
KOMaHIE 1;
end;

AJITOpuTM  MOMKET COIepKaThb
0oJiee OMHOII KOHCTPYKIIMU BETBJIE-
Hus (mpumep 12.3).

IIpumep 12.4. Pemum 3agauy
ifl 3 BCcTpoeHHOrO 3aJauHUKA.

Po6oTr mos:keH 3aKpacUTh KJIET-
Ky, KOTOpas HaXOAUTCS 3a CTEHOM.
B saBucuMocT OT 00CTAHOBKU 00-
XOJI CTEHBI MOYKET OCYIIIECTBJIATHCS
II0-Pa3HOMY.
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Buauane PoOotr pmos:keH caBu-
HYTbCA BIpaBo. Ecau creHa cHu3Y,
TO CBEPXY CBOOOTHO M MOKHO OOOIi-
THU CTEHY CBEPXY, B IIPOTUBHOM CJIY-
yae PoO0OT 00XOIUT CTEHY CHU3Y.

Ilocie o0xoma crenbl PoOor 3a-
KpammBaeT KJETKy. AJroputm
MOKHO 3aIluCcaTh Tak:

BIIPABO;

Ecim cBepxy CBODOINHO, TO

BBEPX; BIIPABO; BHU3,
Nuaue

BHM3; BIPaBoO;
3aKpPaCUTh.

IIpumep 12.5. Pobor HaxomuT-
cd Ha HEu3BeCTHON KJIETKe II0JIA
0e3 auuuii. OH JOJKEH 3aKPacUTh
KJIeTKY cJieBa OT ce0ls.

Ona Toro 4roObI 3aKpPaCHUTH
KJIeTKY cjeBa OoT cebs, Pobor moJ-
JKeH IIepeMeCTHThCA BJIEBO, a 3a-
TeM 3aKpacuTh KJeTKy. OmHakxo
caesiaTh 3T0 PoGOT CMOXKET TOJIBKO
TOTZa, KOTJa He HaXOAUTCS B KJIET-
KaxX, SBJIAIOIIAXCA JIEBOM T'paHu-
et mosasa. IlosTomy, mpexxae uem
CIBUHYTHCSA BJIEBO, P00OT moJikeH
ITPOBEPUTH, CBOOOIHO JIM CJIEBA.

PesynbraT paboThl JaHHOM IIPO-
rpaMMbl 3aBUCHUT OT HaYaJILHOT'O
noao:keHusa Pob6ora. IlosTomy misa
IIPOBEPKU IIPABUJIBHOCTUA PaOOTHI
ITpOrpaMMbl HEOOXOAMMO IIOJTOTO-
BUTh HauaJIbHbIE OOCTaHOBKU, KO-
TOpBIE MAlOT Pas3HbIe OTBETHI Ha BO-
IIPOC: cJieBa IIycTo?

BBEPX;

IIpumep 12.4. BosmosxkHBIE Ha-
yaJbHbIE 00CTAHOBKU:

T e

IIporpamma misa Pob6ora:
uses Robot;
begin
Task('ifl'");
right;
if FreeFromUp then
begin
up; right;
end
else
begin
down;
end;
paint;
end.

down;

right; up;

IIpumep 12.5. IIporpamma nyis
ncnoJHuTe st Pobor:
uses Robot, RobTasks;
begin
Task('myrob9');
if FreeFromLeft then
begin
left;
end;
end.

paint;

BoaMo:kHBIEe HauaJIbHBIE 00CTa-
HOBKH:

L]

"1
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IIpumep 12.6. Paccmorpum
CJIeLYIOIIYIO HadYaJabHYIO o0cTa-
HOBKY TIOJIA MOJIA WCIIOJHUTEJIA
Po6or:

IIpoBepum s PobGora ciuemy-
[OIIIe COCTaBHBIE YCJIOBUS:

1.WallFromLeft and
CellIsPainted.

2.WallFromUp or
WallFromDown.

3.Not (WallFromRight or
FreeFromUp).

IlepBoe ycioBue cocTrouT u3
ABYX HpPoOCThIX: WallFromLeft
(ycmoBue A) m CellIsPainted
(ycioBue B). VcioBume MOMKET
ObITh 3ammcaHo Kak «A U Bb».
9TOo ycJIOBUE BEPHO TOJBKO TOT/A,
Korja BepHBI u A, u B. YciaoBue
A — WallFromLeft — MCTHHHO,
ycaoBue B — CellIsPainted —
WCTUHHO, ycaoBue A U B — muc-
TUHHO.

Bropoe ycioBume MoxkeT OBITH
sanucano Kax «A UJIN B», roe
A — WallFromUp, B — Wall-
FromDown. YcjoBue A — HCTHUH-
HO, ycJioBue B — J0:KHO. 3HAa-
yut, ycaosue «A UJIA B» — wuc-
THHHO.

12.2. CocraBHBIE yCIOBHA

B kKauecTBe ycJIoOBuUS B aJTOPHUT-
MaxX C IIUKJaAMU U BETBJIEHUAMU
HMCIOJIL3YeTCs JII000e IIOHATHOE WC-
HOJIHUTEJIIO 3TOr0 AaJITOPUTMAa BBI-
CKa3bkIBaHIE, KOTOPOE MOKET OBITH
J100 MCTUHHBIM, JM0O JIOKHBIM.

Bce yciaoBudA, ¢ KOTOPLIMU HaM
MIPUXOAUJIOCH OO CHX IIOpP BCTPe-
YyaThCs IPH COCTABJIEHUU AJITOPUT-
MOB 151 PoOoTa, ObLIM IPOCTHIMU
BbICKa3bIBaHUAMU. OTHAKO MOXKHO
CTPOUTH U COCTABHBIE YCJIOBUA.

CocTraBHOE yCIOBHE — YCJIO-
BUe, KOTOpOoe oOpasyeTcsa U3 He-
CKOJIBKUX TIPOCTBIX YCJIOBU,
COeIMHEHHBIX JPYT C APYTOM JIO-
TUYECKUMHU OIepPaIUIMU.

C JormuecKuMU OIepaIiuaMy Ha
BBICKA3LIBAHUSIMHU BBl YK€ 3HAKO-
mbl. B Pascal ABC wucmoosbayiorcs
CJIeIYIOIIe JIOTHUYEeCKHe OlePaIlin:

Jlornueckasa 3anuchk
omepamusa B PascalABC
He Not
" And
Nan Or

(Paccmorpure ipumep 12.6.)

Cucrema vyciaoBuii aasa Pobora
IIOCTPOeHa TaK, YTO MOMKHO OO0Oi-
TUCh 0€e3 MCIOJIb30BAHUS JIOruYe-
CKOI omepalnuu OTPUIlAHMA.

Hna  yciaoBusa  FreeFromLeft
orpurianueM OymerT ycJyioBue not
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FreeFromLeft. Ho ycimoBue «cieBa
He CBOOOLHO» O3HAYaeT, UTO TaM
crena. IlosToMy BMeECTO YCJIOBUS
not FreeFromLeft moixzHO mmcarn

WallFromLeft. Orpunanus apy-
rmux YCJIOBI/Iﬂ IIOKa3aHbl B Ta6JII/II_IeZ
YcnoBue Orpuianue

WallFromLeft FreeFromLeft
WallFromRight FreeFromRight
WallFromUp FreeFromUp
WallFromDown FreeFromDown
CellIsPainted CelllIsFree

3. Y10 Takoe cocTtaBHOe ycnosue?

B Tperbem ycaoBUUM dYacTUIIA
Not oTpumaeT cocraBHOE ycaoBUE
WallFromRight or FreeFromUp.
YcioBre MoMKeT OBITH 3aIHUCAHO
kak HE («A UJIA B»). [lnsa Toro
YTOOBI OIIPEEeINTDH, UCTUHHO WJIT
JIO?KHO 9TO YCJIOBHWE, HYMKHO CHa-
yaja OIPENeJUTh WCTUHHOCTD
yciaoBusa «A HUJIW B». ¥YciaoBue
A — J0KHO, yciaoBue B Toike
J0:kHO0. IlosTOMy JIOMKHBIM OyZeT
u ycioBue «A UJIA B», HO TOTHA
yciaoBue HE «A UJIU B» Oyzmet
UCTHUHHBIM.

1. YT0 Takoe anropuTMmuYeckas KOHCTPYKUUA BETBIEHNE?
2. Yem oTnmyaeTcsa nosnHas KOHCTPYKUMSA BETBIIEHUS OT COKpALLEHHON?

4. Kakue nornyeckue onepauum MOXHO MUCNoSb30BaTh A5 3anncu co-

CTaBHbIX YCIIOBUIN?

5. Kakumun cnoco6amm MOXHO MOCTPOUTbL OTPULIAHWE YCIIOBUSI ANA KOM-

NbIOTEPHOro UcrnonHuTena Po6oT?

YnpaxHeHus

(1 ) Bblgenute KOHCTPYKLMIO BETBMIEHNA B OTPbIBKE M3 Noambl A. C. MNyLwwknHa
«PycnaH n Jliogmuna» 1 n3obpasute ee C NMOMOLLBbI BGTI0K-CXEMBbI.

Y ayrxomopwvs 0y6 3esemwlil;
3xramas yenv Ha 0ybe mom:

U Onem u HOUbIO KOM YueHbLil
Bce xo0um no uenu kpyzom;
Hoem nanpaso — necHwv 3aeodum,
Haaneso — crasky zoeopum.

Tam uwydeca: mam sewuil 6podum,
Pycanxa na eemesax cudum...!

! MTymkun, A. C. Pycran u Jliogmuia :

6oii». — 1996. — C. 5.

nosma. — M. : Usxa. Hom «Ilpwu-
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(2 [ina 3apaHHon o6cTaHOBKM nons Po6oTa onpepdenvte, Kakue U3 cocTas-
HbIX YCIMOBUIN UCTUHHbI, & Kakne JIOXHbI.

Hauanrpuasa odbcTaHOBKA YciaoBusa

WallFromLeft or
- CellIsPainted;

WallFromUp and
WallFromDown;

Not CellIsPainted and
D . FreeFromRight;

Not (WallFromUp or
FreeFromRight) ;

WallFromDown and
CelllsFree;
(WallFromUp or
WallFromDown) and
FreeFromRight.

(3% B 3apaHuu 2 3aMeHuUTe YCNoBWs, coaepxXallye not, COOTBETCTBYIOLLMMM
ycrnoBuamMn 6e3 UCrosb30BaHNA OTPULIAHUS.

ﬁ\4/) Onsa Kaxxgoro 13 NoXHbIX YCNoBUM 3afaHnsa 2 npugymante o6CTaHOBKY,
B KOTOPOW OaHHOE YycnoBue O6yOeT BepHbIM, a Ofs KaXZoro MCTUHHOro —
06CTaHOBKY, B KOTOPOW ycrnoBue 6yAeT JIOXHbIM.

(5 Vamenute nporpammy u3 npumepa 12.5 TaK, 4to6bl PO60OT 3akpalumsan
KNeTKy crnpaBa (CHU3Y, cBepxy) oT cebs. Hapucynte B TeTpaau pasfnyHble
HavyanbHble 06CTAHOBKM AN NPOBEPKM OAHHOro YCrOBUS.

(6 Pewwwte 3apaum if2 u if3 n3 BCTpoeHHOro 3agadyHuka.

- 10 - D
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§ 13. Ucnonb3oBaHWe OCHOBHbIX aNrOPpUTMUYECKUX
KOHCTPYKUMW ANna ucnonHutensa Po6ot

IlocnemoBaTesbHOE BBIIOJHEHUE
KOMaHJ B IIPOrpaMMe OIpeneJiseT-
cA CTPYKTypou cnedosanue. s
OPTraHU3AIINY IIOBTOPSAIOIINXCS Ieii-
CTBUII B aJITOPUTME MKCIIOJIb3yeTCs
KoMaHJa nmukJga. Komanga BeTsJie-
HUS II03BOJISET BBIMIOJHATH ONHY
WJINA JPYIyI0 IIOCJIeJ0BATEeIbLHOCTH
KOMAaHJ B 3aBUCHMOCTH OT WCTHH-
HOCTH yCJIOBHUS.

CiremoBaHue, IIUKJ U BeTBJIE-
Hiie — 0a30BbI€ AJTOPUTMHUYE-
CKHe KOHCTPYKuuu. Hcmnoibaysa
ATU KOHCTPYKIIUU KaK 3JIEMEHTbI
HEKOEero «KOHCTPYKTOPa», MOXK-
HO COCTaBJATL U pPa3pabaThIBATh
JIIOOBIe aJITOPUTMEI.

KomaHapl muKJIa W BETBJIEHUSA
YIPaBJIAIT TOPSAIKOM BBITIOJIHE-
HUA APYTUX KOMaHJ B IIporpaMme
U OTHOCATCA K KOMaHJIaM yIIpaBJe-
Hua. Hcnosb3oBaHue aJropuTMU-
YEeCKOM KOHCTPYKIIUU CJe008aHUe
mpeamnoJiaraeT OTCYTCTBUE YIIpaB-
JIAIONIUX KOHCTPYKITUH.

Paccmorpum mnoapoOHee mpume-
PbI AJITOPUTMOB, COMEPIKAIUX He-
CKOJIBKO aJITOPUTMUYECKUX KOH-
CTPYKITUIA.

Ilepenq uesloOBEKOM TIOCTOSHHO
BOBHUKAIOT pPas3HOOOpasHbIe 3a-
Iauur, AJI KOTOPBIX CYIIECTBYIOT
pasiuuHble AaJITOPUTMBI  pellle-
Hus. Ilpu BceM MHOrooOpasuu
AJITOPUTMOB [AJIS WX 3aIlHCH [I0-
CTATOYHO TpeX AJIrOPUTMHUYECKUX
KOHCTPYKIUI (CTPYKTYpP): CJIEIO-
BaHMe, IUKJI, BETBJIEHUE.

ITO IIOJIOKEHIe ObIJIO BBIJBU-
HyTO B cepeamue 70-x rr. XX B.
HUIEPJAHACKUM YUYEeHBIM JAcre-
pom Bube etirctpoit (1930—
2002).

Ero Tpynel okasanu BIusgHMTE
Ha pas3BuTHe UHMOOPMATUKU U
MHAOPMAIIMOHHBIX TEXHOJIOTMIH.
9. [lelikcTpa sABJSETCA OIHUM
13 paspabOTUNKOB KOHIIEIIIINHT
CTPYKTYPHOTO IPOrpaMMUPO-
BAHWUA, Yy4YacTBOBaJ B CO3Ja-
HUU $3bIKA ITPOTrPAaMMUPOBAHUS
Agron. WsBecTeH cBOMMHU JI0O-
CTMIKEHUSAMU B 00JlacTu MaTe-
MATUYECKON JIOTUKK U TEOPUU
rpad)oB.
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IIpumep 13.1. OnHA M3 BO3MOXK-
HBIX HAYaJbHBIX 00CTAHOBOK:

[]

IIporpamma miisa PobGora:
uses Robot;
begin
Task('cifl');
while FreeFromRight do
begin
if WallFromUp then
paint;
right;
end;
if WallFromUp then
paint;
end.
IIpumep 13.2. Bosmo:xHBIE Ha-
YaJIbHbIe 00CTaHOBKI:

IIporpamma npiss Po6ora:
uses Robot;

begin
Task('cifl7');
while FreeFromUp do
up;

if FreeFromLeft then
while FreeFromLeft do
left
else
while FreeFromRight do
right;
end.

IIpumep 13.1. Pemum 3anmauy
cifl 13 BcTpOEeHHOrO 3aJauHMNKA.

PoGoTr mepexnBuraercs BIPaBoO M0
TeX IOpP, MOKA He BCTPETUT CTEHY.
Ilo myT; oH m#oOJIXKeH 3aKpacuTh
KJIETKHY, HaJ] KOTOPBIMU €CTh CTEeHA.

s perrenus 3agaun PoboT moJ-
JKeH IIPOBEPATHh KaMKAYI0 KJIeTKY Ha
cBoeM nyTHu. Eciiu ycaoBue «CBepXy
cTeHa» BBINIOJIHSEeTCSA, PoOoT 3aKpa-
IuBaeT 3Ty KJeTKy. Ilocse mpo-
BepKu KJeTKu PobOoT casuraercs
BOpaBo. Takue nercTBUA BBITOJHS-
IOTCA B IIUKJIE, IIOKA CIpaBa IIyCTo.

ITocne mukIa HYy:KHa KOMaHIa
BEeTBJIEHNA, TaK KaK Jsa KpanHen
KJIETKHU II0JIsI KOMAaHIa «CIpaBa IIy-
CTO» He BBITIOJIHSIETCA U KJIeTKA B ITH-
KJie He 3aKpalnmBaeTcsa. B aToit 3a-
Iaue BHYTPU CTPYKTYPhI ITUKJIA WC-
MOJIb3yeTCs CTPYKTypa BETBJICHUA.

IIpumep 13.2. Pemum 3agauy
cif17 u3 BCTPOEHHOrO 3aJauHIKA.

PoboT mosixkeH moHTH OO KOHIIA
«KOpHJ0opa» IepeMeHHOro pasMepa.
«Kopumop» MOMKeT cBOpauuBaTh
BJIEBO WMJIM BIIPaBO.

Hna pemntenusda 3agauu Po6or cHa-
yajia IIepeMeIlaeTcs BBePX 0 TexX
1op, IIoKa BBepxy mnycrto. Crena,
MIOABUBIIASACS CBepxy, O3HAYaer,
YTO HAUAJICS IIOBOPOT «KOPHUIOPA».
«Kopumop» moBopaumBaeT BJIEBO,
€CJIY cJIeBa ITyCTO, MHAUe «KOPUI0P»
rmoBopauuBaeT BIpaBo. [asbiine Po-
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00T ABUTraeTcA B TOM HaIlpaBJEHUU, ITpumep 13.3* HauanpHasa o0-
rIe IIyCTOo, IIOKAa He BCTPETUT CTEHY. CTaHOBKA:
B nmanHOI 3amadue HMCIIOJIB3yeTCS []

CHayajla CTPYKTypa IWKJa, a 3a-
TeEM CTPYKTypa BeTBJEHUs. Ka-
Iasi IOCJIeOBATEILHOCTE KOMaH/ B
CTPYKTYype BEeTBJIEHUS, B CBOIO OUe-
penb, ABISAETCA ITUKJIOM.
OnepaTtopHble CKOOKU OMYIIEHBI, o
IIOCKOJIbKY ITOCJIEIOBATEIBHOCTE CO-
CTOUT U3 OJHON KOMAaHJbI ITUKJIA.
IIpumep 13.3* Pemmum zagauy

IIporpamma misi Pobora:
uses Robot;

begin
cCcY 13 BCTPOEHHOT'O 3aJlauHUKA. Task('cc5');

Po6or HaxoguTcss B BEpXHEM Jie- for var i:= 1 to 4 do
BOM YIVIy IIOJIS M IOJIXKEH IepeMe- begin ‘
CTATLCA B HILKHUN JIEBBIM YTOJL. Wh?'l}elt PAIERRIRS g ST

right;

Ha mose mnpucyTcTBYIOT CTEHHI, downs
KoTopble PoOOoT moI:KeH OOOMTH. while FreeFromLeft do
IIpu sTOM OH HOJIKEH cHauaJja ABU- left;
raTbCA A0 IIPABOM T'PAHUIILI IIOJIA, down;
3aTeM CIIYyCTUTHCA BHHU3, a IIOTOM e‘;d"

o ena.
IBUTATHCA A0 JIEBOM I'DAHUIIBI IIOJIA
U CITYCTUTBHCA BHUB. ITU HEeNCTBUSA Biiok-cxema BJIOKEHHBIX —IIU-
PoboT mosskeH moBTOPUTHL 4 pasa. LEMOIES .

B pmammoil 3amaue BHYyTpHU IUKJIA e

C ImapaMeTpOM WHCIIOJIb3YIOTCA aBa 3arosoBok
BHELUHEero umnkna
IPYyTUX IIUKJIA C IIPEeIyCJIOBUEM. v
KomaHga(b!)

CTpyKTypy, KOria BHYTPU OIHO- BHELLHero u1kna

T'0 IIUKJIA BBITIOJHSIETCS APYroii, Ha- g
3aronosok
3BIBAIOT BJIOKE€HHBIMM ITUKJIAMU. BHYTPEHHEro LKna
v
_ Komarga(b!)

Taxkum obOpasom, 06asoBble ajro BHYTPEHHEro LMKNa

pUTMHUYECKNE CTPYKTYPbl MOXKHO |

KOMOMHUPOBATH APYT C APYTOM.
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1. Ha3oBuTe 6a30Bble anropuTMUYECKNE KOHCTPYKLUN.

2. MpuBegnte npumepbl MUCMOMbL30BaHMA 6a30BbIX anropUTMUYECKUX

KOHCTPYKLNMN.

3* Y10 Takoe BIOXEHHbIN LnKn?

YnpaxHeHus

(1) Kakve anropyTtMmyeckne KOHCTPYKLMW WCMOMb3YHTCA B MPUBEAEHHbIX
nporpammax? Hapucyinte O650K-CXeMbl LaHHbIX anroputMmoB. [lpegnoxuTe
npumep HavasibHOM 06CTaHOBKMW, B KOTOPOW aniropuUTM BbINOSTHUTCA KOPPEKTHO.

a) uses Robot;

begin
while WallFromLeft do
begin
down;
paint;
end;

end.

(2) Ons peweHns sajaum cif3 n3
BCTPOEHHOro 3ajadYHvka Muwa Ha-
nucan nporpaMmy, Ho oHa paboTaeTr
HenpaBu/ibHO. Kakne owunbku pony-
ctun Muwa?

(3 Ncnonbays 6a3oBble anropuUTMUYECKMe KOHCTPYKLWM, 3anuLuMTe anro-

0) uses Robot;
begin
while CellIsPainted do
if FreeFromleft then
left;
end.

uses Robot;
begin
Task ('cif3'");
while WallFromRight do
begin
if WallFromDown or
WallFromUp then
paint;
right;
end;
if WallFromUp and
WallFromDown then
paint;
end.

PUTMbI, COOTBETCTBYIOLLME ONMUCAHUAM. [10CTpoiiTe AN HUX BIIOK-CXEMbI.

1. Teno 1muKJa, BBIMOJIHSIOIIErOCS NPU ycaoBum WallFromUp,

COCTOUT M3 ABYX KOMaHZA: right u paint.

2. Ecaiu ycimoBue FreeFromRight He BBINIOJHAETCA, TO, €CJIU
KJIETKA He 3aKpallleHa, ee HY)KHO 3aKPacuThb, a €CJUu 3aKpariie-

Ha, TO CABUHYTBHCA BJIEBO.
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3. IIpoBepKy ycuaoBusi CellIsPainted HYMKHO IIPOU3BOAUTH IO
TeX MOop, ITOKa CHU3y HeT cTeH. IIpu BBIMOJIHEHUN yCJIOBUSA CABU-
HYTbCA BHU3, IIPU HEBBIIOJHEHUUN YCJIOBUA 3aKPaCUTh KJIETKY.

4 3anonHuTe NPonyckn B NporpamMmMe peLleHus 3agaym ccl4 na BCTpoeH-
HOro 3ajayHuKa Tak, 4Tobbl OHa paboTana BepHO.

uses Robot;
B b;gin ' o
ask('ccld');
for var i: =1 to 4 do
begin
while .. do
right;
down;
while .. do
left;
down;
end;
end.

(5 ) PewunTe 3apgady cif2 3 BCTPOEHHOrO 3a[adqHuKa, UCTONb3ys BHYTPW LIVIK-
na KomaHgy BETBIIEHWS.

L] -

(6 ) PewnTe 3amady cc7 M3 BCTPOEHHOrO 3afaqHMKa, UCMONb30BaB BHYTPY
OJHOrO LMKa [ABa BIIOXEHHbIX LMKNa.

]

7* MpuoymanTe 3apgadvy ona ucnonHutensa Po6oT, B KOTOpon 6yayT UCNosib-
30BaTbCs pasfiMyHble anropuTMUYecKne KOHCTPYKLUW.
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§ 14. f1sbIK nporpammupoBaHus lNackanb

Komnsrorep (ot aHIJI.
computer — BBIYUCIUTENb) —
YCTPOMCTBO WMJIM CHUCTEMA, CIIO-
CcOOHBIe BBIIOJHATL 3aJTaHHYIO
YETKO OIPEeeJIEHHYI0 M3MEeHsIe-
MYIO IIOCJIeJOBATEJIbHOCTH OIIe-
pamnmit (4aime BCErO0 YKCJIEHHBIX
pacueTos).

OIEeKTPOHHO-BHIUNCIUTEIbHA S
mammHa (IBM) — KomImiekc
TEeXHUYECKUX CPEICTB, I'le OCHOB-
HBbIE QQYHKI_LI/IOHaJIbeIe QJIEMEHTbI
(rormueckue, 3aIIOMUHAIOIINE,
NHINKAIIMOHHBIE 1 IP.) BBIIIOJJIHE-
HBI Ha 9JIEKTPOHHBIX HIpHUOOpax,
IIpegHasHAQUYEeHHBbIX OJIsd aBTOMa-
TUYECKOH o00paboTKu wuH(MOpPMAa-
IIUY B IIPOITECCE PEIeHUs BhIUKC-
JIUTEJIbHBbIX 3aaad4.

fei
i
-

ay

Huknayc Bupt (pommics B
1934 r.) — 1IBeHIApPCKUIl yue-
HBIN, CHEIMaJUCT II0 mHGOpPMA-
THKe, OOWH W3 WN3BECTHEHIITNX
TEOPEeTUKOB B 00OJIacTH pas3paboT-
KM SI3BIKOB IPOrpaMMHPOBAHMNS,
mpodeccop KOMIILIOTEPHBIX HAYK.
Cosparesib U BeAyIIUII IPOEKTU-
POBIIUK SIBLIKOB IIPOrPaMMUPOBA-
Huda [lackaab, Mogymaa-2, O6epowH.

WKeanue yopoCcTUTh U YCKOPUTD
BCEBO3MOJKHBIE PACUeThl IIPUCYIIE
YeJIOBEKY ¢ IpeBHUX BpeMeH. Cero-
HA KOMIIBIOTEP CIIOCOOEH BBIIIOJI-
HATHh COTHM MUJIJIMOHOB OIIePAIlMii
B ceKyHAY. [lJ1a penreHnsa BbIUUCIIN-
TeJbHBIX 3aJau TpeOyeTcd cHaua-
Jla COCTABUTHL AJITOPUTM MX pelrie-
HIs, a 3aTeM 3aIllCcaTh €ro B BHUJE
IIPOrPaMMBbI, WCIOJbB3YsA KaKoO-
00 S3BIK IIPOrPaMMUPOBAHUA.

SA3BIK IpPOorpaMMUPOBAHUA
yCcTaHaBJHBaeT Ha0Op IIpaBuUI,
OIIpeNeJIAIOINX BHEITHUN BUJ
IporpaMMbl U JEMCTBUS, KOTO-
pble BBITIOJHUT WCIIOJHUTENb O
ee ymnpaBJIeHHEM.

AsbIk mporpammupoBaHua Ila-
ckanb (Pascal) mucmosnbayercsa miisa
0o0yueHHns MIPOrpaMMHUPOBAHUIO U
sABJsAeTcA 0as30ii Ays pAxa mpodec-
CHOHAJBHBIX S3BIKOB IIPOrPaMMIU-
pOBaHUS.

CymiecTByeT MHOKECTBO Cpen
IIPOrPaMMIPOBAHUSA, IIOJAeP;KIBa-
roux A3bIK ITackanb: Pascal ABC,
FreePascal, Delphi, GNU Pascal,
Dev-Pascal, Rad Studio u ap. B
yueOHOM Kypce KCIIOJIb3yeTCsS cpe-
na Pascal ABC (c Heit BBI paboTaiiu,
3HAKOMSCH C YYEOHBIMU KOMIIBIO-
TEePHBIMU WCIIOJTHUTEJISAMU).
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14.1. Komanaa BeIBOJA

IleMoHCTPUPOBATL PaboTy JIt00OT
IporpaMMbl MMEET CMBICJI TOJIBKO
TOT/Ia, KOTJla OHA BBIBOAUT KaKYIO-
anbo mHpopMAaIHIIO.

IIporpamma Ha #A3biKe Pascal
(Te10 TporpaMMbl) MTOJIKHA HaUU-
HaTbCA CO cJoBa begin, a 3aKaH-
YuBaThCA CJOBOM end U TOYKOM.
IIporpamma, cocrosdAlad M3 3TUX
KOMaH/J[, pasfesJeHHBbIX IIpo0esioM
WJIM TIEPEBOJIOM CTPOKMW, MOMKeT
OBITH 3aITyIlleHa Ha BHITIOJTHEHWE, HO
oHa HuUYero He genaer. llobaBum B
Hee KOMaH/ly BbIBOJla IPVUBETCTBUA:

begin

write('IlpuseT!');

end.

Pesgynbrar paboThI IIpOrpaMMBbI
oTpaskaeTcs B HUXKHEHN YacTH OKHa
nporpammsbl Pascal ABC B okHe BBI-
Boma (mpumep 14.1).

Komanga write( ); mpenmHa-
3HAUeHa IJIS BBIBOJA JaHHBIX.

TekcT, KOTOPBIT HYKXHO BbIBECTU
Ha 9KpaH, 3aKJIYAIOT B allOCTPOQBI
(omuHapHBIE KAaBBIUKU). ITOT TEKCT
He aHaJN3UPYeTCA M BBIBOAUTCS B
TOM BHJe, B KOTOPOM OH 3aIlMCaH.
TekcT MOKHO 3ammucaTb Ha JIO-
oom sas3bpike. TekcToM MOKeT OBITH
MIPOM3BOJILHBINI Ha0Op CHMBOJIOB.

B oxHoOIi mporpamMMe MOXKeT ObITh
HECKOJIbKO KoMaHna BbIBoma. Jlisa

ITo Tpagumuu, HauvaBIIEHCA
B 1978 r. ¢ mpuMepa W3 KHUTHU
B. Kepuurana u [l. Putun «f3b1k
mporpammupoBaHus Cu», mepBas
ImporpamMma Ha JII000M A3bIKe IIPO-
TPaMMUPOBAHUS OOJKHA BBIBO-
IUTH Ha BKPaH IPUBETCTBUE MUDPY:

L v 1

T —
. =
[ T ——
Ll S AR O % 0D s
b o

e e T e
EHERT ] a1} -l . AR
T — S i
Begin .
wrinelng el i waridiiyg
end o] - i - il O
s [0 e D (o devipe Betmis Buid g fook WY fhvien few
Ry I slsimid |
Wil 0 B0 1, i el g * [

T wmkes | @ BT
¥

IIpumep 14.1. OxkHO cpexmsbl
Pascal ABC c¢ pesyabpTaToMm pado-

THI IPOTPaMMBI:
Pesynbrar
TekcT nporpaMmmMbl - paboThl NPOrpaMMbl

B3 s AR NET

e e ] I

Vv poman yrrmsn (1 oo Cipoas 10 Crosfiss, |
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IIpumep 14.2. TexcT mporpam-
MBI:

begin

write('llpuBer! ');

writeln('d xowmmnbioTep!!!');

write ('S yMen BHIIOJHATE ');

writeln('nporpamumel!');

write('CeromHa Te ');

write('Hanucan ceoo ');

write ('nmepByio nporpamMmy,');

writeln(' a g ee BHIIIOJIHMII.');

write('Cettuac Ha 5kpaHe —');

writeln(' pe3ymbTaT 3TOMU
IPOTPaMMEHL. ") ;

end.

PesynbTaT paboThI IPOrPaMMBbI:

e L
Opunar! § romokerep' !

A eD BMDOANATE OpoSpasDOl!

CEPOENE T RAMMDAN CBOD NBEEYY SEOPREON, & § & ENROENND.
Cefunc 3 3RpaNE - peTFANTRT 3TON Oporpmes.

IIpumep 14.3. TexcT mporpam-
MBI:
begin
write('24+2*2=");
write(2+2*2);
end.
PesynbTaT paboThI MPOrpaMMAbI:

| OKHO BEIBOAS
lz+2%2=6

IBe kKomaHABI write B IIpO-
rpaMMe MOKHO OOBeIUHUTH B
OIIHY, OTHEJINB TEeKCT OT BhIpasKe-
HUsS 3aIATON:

begin

write('24+2*2=", 242*2);
end.

BBIBOJIa TEKCTA, 3aIllMICAHHOT'O B He-
CKOJIBKO CTPOK, WCIIOJIb3YIOT KO-
maHnay writeln( ). Couetanue «ln»
(coxp. oT aHrII. line — JIUHUSA, CTPO-
Ka), 3alIMCAHHOE B KOHIIE KOMAaH/IbI,
03HAYAEeT, YTO IOCJIe BHIBOJIA HYKHO
IIepeBecT KypPcop B HOBYIO CTPOKY.

IIpumep 14.2. BroiBegem Ha
9KpaH KOMIIbIOTEpPA CJIEIYIONTUIA
TeKCT: «[lpuBeT! A xomnbioTep!!!
51 yMeKn BBINIOJIHATH IIPOT'PaMMEbI!
Cel"O,HHH TBI HallMCaJl CBOKO II€ep—
BYK IIporpaMMmy, a g €€ Bhl—
noymHmJ. Ceryac Ha DKpaHe -—
pe3yJibTaT BSTOM NPOI'PaMMEI».

HUcnonbdysa coueTaHue KOMaHI,
write m writeln, TEeKCT MOKHO
PaCIOJIOXKUTH II0-PA3HOMY.

Kak BBI y:Ke B3HaeTe, TEKCT B
KoMaHAe write( ), 3amMCcaHHBIN
B KaBBIUKaxX, HE aHaJU3UPYeTCHd.
Ecam KaBBIUKU OIyCTUTH, TO IIPO-
U3BOAUTCA aHaJM3 [TaHHBIX, 3a-
OHNCAaHHBIX B CcKoOkax. Tak, ecanu
B CKOOKax HammcaThb apu)MeTuue-
CKOe BBIpa’KeHue, TO CHadaJia BbI-
YHCJIAETCA €ro 3HaueHuWe, a 3aTeM
BBIBOJUTCSA PE3YJIbTAT.

IIpumep 14.3. ITocuuraem 3HaUe-
HUe BhIpaskeHusa 2 + 2 * 2,

Ecnau 3zanucars BbIpakeHUe B
KaBbIUKax, TO OyJeT BBIBEJIEHO
camo BeIpaskeHue. IIpu orcyrcTBUM
KaBbIUEK Ha dKpaH OyJeT BHIBEJIEHO
3HAUeHNe NAaHHOT'O BbhIPAXKEHUS.
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14.2. Ilouarue THMIIA JaHHBIX

Ha mpakTuke peaxko mIpUXo-
OIUTCA THUCATh IIPOTPAMMBI, KOTO-
pble peIrarmT TOJbKO OZHY 3amauy.
OOBIYHO TPOTPAMMBI ITUIITYTCA AJIA
pellieHns IIeJIOro KJjiacca 3aad, KO-
TOPbIEe MOYKHO C(OPMYJIHPOBATL B
o0IieM Bue.

C rakmMm 3agavyaMu BBl YiKe
CTAJIKMBAJNCh B Kypce MaTeMaTu-
Ku. Hampumep, perrenue 3sagaduu
«Haiigure mnjgomiaab IPAMOYTOJIb-
HUKa» MOKHO 3aIicaThb Tak: S =
= a * b, roe nnepemenHbie a u b 060-
3HAUAIOT COOTBETCTBEHHO IJIUHY
1 IMUPUHY MIPAMOYTOJbHMUKA, a
S — momans. 3Has 9Ty (hopmMyIy,
MOXKHO HAWTKU MJOMIaAb JII000To
MIPAMOYTOJILHUKA.

B mporpaMMupoBaHUM IJIS Pe-
IIeHnus 3a7ad B OOIleM BuJe TaK-
JKe HCIIOJIB3YIOT IiepeMeHHble. Ilo-
CKOJIbKY C TAKUMU HePEeMEHHBLIMU
OyzeT paboTaTh KOMIIBIOTED, TO OHU
OJI’KHBI XPAaHUTBCA B €ro ITaMATH.

Nuagopmanuio, IIpeacTaBIeH-
HyI0 B IIDUTOJHOM JAJA 00pabort-
KM Ha KOMIBIOTEpPe BUIe, Ha3bI-
BAIOT JAHHBIMMH.

IlepemenHass B mporpaMMu-
pPOBaHMM — STO HKNMEHOBAHHASA
SgYeiKa MaMsaTH, XpaHdAIasa 3Ha-
yeHUe IepeMeHHOM!.

Ho mawana 1950-x rr. XX B.
nporpammuctel 9BM 1mpu cos-
JaHUU IIPOrPAMM ITOJIb30BaJIUCH
MAIITUHHBIM KOAOM. 3aINCh IIPO-
rpaMMBI Ha MAIIUHHOM KOJe
COCTOSANIA W3 EeNUHUI[ U HYJIEH.
MaiuHHBI KO IIPUHATO CYU-
TaTh SA3BIKOM IIPOTPAMMUPOBA-
HUS IIePBOrO IIOKOJEHUSA. THIIbI
MTaHHBIX HEe MCIIOJIb30BaJIUCD.

IlepBBIM A3BIKOM ITPOTPAMMU-
pOBaHUsA, B KOTOPOM ITOSIBUJIACH
BO3MOYKHOCTH CO3[IaBaTh Iiepe-
MeHHBIe, cuurtaercsa AccemOJiep.
B srom #A3bIKE BMECTO MAaIIIWH-
HBIX KOIOB CTaJId WCIIOJb30BATH
KOMAaH/IbI, 3aIMUCAHHBIE TEKCTOM.
Accem0bJiep OTHOCUTCA K A3BIKAM
IIPOrPaMMUPOBAHUS BTOPOTO IIO-
KOJIeHU .

B 1957 r. mosBuiica A3BIK
@dopTaH, OTKPBIBIIUKA 3Py A3bI-
KOB IIPOTPaMMUPOBAHUA Tpe-
Thero mokoJieHus. OH TTO3BOJIMIT
WCIIOJIb30BATh PAa3HbIE UYKCJIOBBIE

TUIIBI JaHHBIX, HEOOXOAMMbIe
IJIS CJOMKHBIX PacyeTOB: IIeJIbIe,
BeIleCTBeHHEBIE (meticTBUTETB-

HbIe) U KOMILIeKCHBIE.

JlasbHelilee pa3BUTHE SI3BIKOB
IIPOrPaAMMUPOBAHUS ITO3BOJIMJIO
I00aBUTH BO3MOKHOCTH PabOTHI
¢ IpyruMu TunamMu gaHHbIX. Co-
BPpEMEHHbIE€ dA3BIKK IIPpOrpaMMMN-
pOBaHUs IIO3BOJIAIOT PaboTaTh C
OOJILIIIMM KOJUYECTBOM THIIOB
TaHHBIX.
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B cpeme mporpamMmMupoBaHUS
Pascal ABC peanusoBaHo 06oJiee
30 pas3IMUYHBIX TUIIOB JaHHBIX.

O63op THNoB

Tine & PascalABC.MET nogpa3genAnTc Ha
NpoCTLIE, CTPYETYPHDOBAHHEE, THNE YRA3ATENEN,
OpOUENYDHEIE THNGL NOCNEACEATENEHOCTH W
KNECCH.

K npocmeis 0THOCATCR Yenkie W BeLeCTREHHEIR
THALL, AOTM4ECKUE, CHMBONBHBIR, DEDEYMCIMMEI N
OWanasoy HiI# THA

THN Q3HHEX HAZLIEZETCA CMPYHITIYDUDOE IHILIM,

ECNH B OOQHOM NEPEMEHHON ITOTD THNA MOMET
COQEPaETLCA MHOMECTED IHAYEHNRA

K CTDYKTYPUPOEIHHBIM THNEM OTHOCATCA MECCHER],
CTDOKN, 33NMCH, KODTENM, MHOWECTES. ﬂ&ﬁ.ﬂb-' n
ENSCCh

Qcobbim THNOM O3HHB AENABTCR
NOCNeoeaTenLHOCTL, KOTOPAA XPIHWT NO-CYeCcTRY
ANTOPHATH NONYYEeHWA DAHHKE NoCnenoe3aTensH0CTH
COHH 33 OpyTHM

BCe NpocTele THNL, KpOME BeUECTEEHHOND,
HA3LIBKTCA nopRdrDe kMY, TONBKD IHAYEHWA STHI
THNOE MOIYT GiTe MHOBKCAMH CTATHYSCKNX
M3cCHBEOE W NapameTpami umkna for K‘FI".‘IME TOMD,
LONA NOPAOKOELN THNOE HCNONLIVOTCA HyHKUMK
Ord, Pred W Succ, 2 Tako!e npoueaypsl Inc W
Dec,

IIpumep 14.4. IIpumepbl omu-
CaHUS ITePEeMEeHHbIX:

var x: real;

var x1, yl: real;

vara 1, a_ 2, a_ 3: real;

HranasoH BO3MOKHBIX 3HaUe-
HUU TUNA real 3aJaeTcsa YUcJIaMu
B CTAaHIAPTHOM IIPEACTaBJIEHUN
or —1.8 - 103% 10 1.8 - 103°%. Hanu-
MEHBIIIEE TOJIOMKUTETbHOE YMCJIO
Tua real TPUOIUBUTETHHO PaB-
HOo 5.0 - 10732, TIpu BBIUMCIEHH-
AX B UKCJIe XpaHUTCcA 0o 16 mudp.

KomnrwioTep MokeT o0OpabaThbI-
BaTh JaHHbBIE PA3HBIX TUIIOB: IeJIbIe
W J[eUCTBUTEJbHBIE UYKCJA, CUMBO-
JIBbI, TEKCTBI U JP.

Tun maHHBIX ompenesdeT CIIO-
co0 XpaHeHUsI NJAHHBIX B MaMATU
KOMIIBbIOTEPA, AUAIa30H BO3MOMK-
HbIX B3HAUEHUH MaHHBIX U OIe-
paiuy, KOTOpPble C 3TUM TUIIOM
JTaHHBIX MOYKHO BBITIOJIHATD.

Yrob6bl MCHOJIBL30BATh KaKYIO-
00 IIepeMeHHYI0, ee HYKHO OITU-
carb. OmucaHue mepeMeHHBIX BbI-
TIOJTHAETCA A0 Havajia IPOrpaMMbI
(komauasl begin) (mpumep 14.4).
IIpu omucaHuuM IepeMeHHOU BBIZE-
JseTcaA TMaMATh AJIA XpaHeHUud ee
3HaueHWA. B 1mporiecce BBITIOJIHE-
HUSA TIporpaMMbl 3HaUeHHe Iiepe-
MEHHON MOKeT U3MEeHATHCHA.

s onmcaHusA IIepeMEeHHBIX HC-
MoJb3yeTcAd KoOMaHa var (COKp. OT
aHIJI. variable — mepemeHHas).

dopmar 3anrucu KOMaH/IbI:

var <muMs [IepeMeHHOM>: <TUII>;

s obo3HaueHWsA MMEHU Ilepe-
MEHHOU MCIIOJIb3YIOT OYKBBI JIATHH-
CKOro aji(paBuTa, AMPPHI 1 3HAK «_».
IlepBbIM CHMBOJIOM [OOJKHA OBITH
OyKBa WM 3HAK NOAYEPKUBAHUA.

Tun gauHbIX real B a3biKe Pascal
II03BOJIAET padoTaTh C UMCJIAMU U
BBITIOJIHATL HAJA HUMHU apu()MeTu-
YyecKue JeiCTBUSI.
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14.3. OnepaTop nmpucBauBaHUA
OnHOM U3 OCHOBHBIX KOMAaH/[ AJIsA

00paboOTKM MaHHBIX B HpOrpaMMme

SIBJIAETCSA OIePaTOP IIPUCBAVBAHUA.

Onepartop IpucBauBaHUA IIPE-
Ha3HaueH IJIA TOr'0, UTOOBI:

e 3a/laBaTh 3HAUEHUSA IepeMeH-
HBIM;

e BLIUNCJIATh 3HAUYEHUA apud-
METHUYECKOTO0 BbIpasKeHua (pe-
3yJIbTAT BBIUMCJIEHUS OyAeT 3aIri-
caH KaK 3HaueHUe IePEMEHHOI).

dopmar 3anucu omeparopa:

<MMSA TEPEMEHHOM>'= <BEIPAXEHUE>;

(PaccmoTrpure npumep 14.5.)

B zamnucu apu)MeTnuecKoro BbI-
pakeHus NUCHOJIb3YIOTCA 3HAKU Ma-
TeMaTU4YeCKUX JIeMCTBUI.

Maremaruueckue 3amnuch
ommepauu B Pascal
+ (cioxeHUe) +
— (BpIUMTaAHUE) -
- (yMHOXeHUe) *
! (meseHUE) /

IIpuopuTeT BBINIOJHEHUA OIlepa-
N COOTBETCTBYET IIPUHATOMY B
MaTeMaTuKe: CHauaJia BBIIIOJHAIOT-
cAd YMHOKEHUE U JleJIeHue, a 3aTeM
cjoKeHUe M BbluuTaHue. [lyia mus-
MEeHeHUs TOoPSAJKa AeNCTBUII B BBI-
paskKeHUAX HCIOJIb3YIOT CKOOKMU.

ITpumep 14.5. IIpumepsl 3amu-
cHU oIlepaTopa IPUCBaUBAHUA:
== g

slle= 3.5y
a_ 1:=20* (x +x1) - 32;
yi= vy + 7;

ITpumep 14.6. 3amumrem onepa-
TOp HmpucBauBaumus Ha Pascal mgias
MaTEeMaTUUYEeCKUX BbIPAKEHMIA:

Bripaskenue | 3ammcs Ha Pascal

S =2(a+0b) S:=—2-(a-+Fh)%;

S =a® S:=a*a;
=xJ3ry a:= (x+vy)/3;

IIpumep 14.7. Sanuiem omnepa-
TOP IPUCBAWBAHUSA, IOCJE BBIITOJI-
HEHUs KOTOPOro 3HaUeHWe Iiepe-
MEHHO! @ yBeJWYUTCS B 2 pasa,
a TIIepeMeHHOW b yMeHBIIUuTCA
Ha 3.

B Pascal momycTuMBI KOMAaH-
IbI TPUCBAWBAHUA CJEIYIOIIETO
BUIA:

az= a * 2;

CMBICJI TaKO! KOMAaHIBI CJIe-
IYIOIUI: U3 AYEeHKU MaMATU U3-
BJIEKaeTcsA 3HaUeHUe IepeMeHHOH
a, 3aTeM OHO yMHOXKaeTcs Ha 2,
pesyabTaTr 3aliChIBA€TCA B TY Ke
gueriky mamsaTtu. Crapoe sHaue-
HUe IepeMeHHOW a OyaeT moTe-
psHO.

3amuch omepaTopa IIpHUcBamBa-
HUA [IJid WU3MEHEHUSA SHAYEeHUS
ImepeMeHHOI b ciemyronias:

og= o = 3¢
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B Pascal ABC.NET ompeneJte-
HBI OIIEPATOPBI IIPUCBANBAHUS CO
3HauKamMu +=, —=, *=, /=, OHH
IIO3BOJISIIOT M3MEHUTh 3HAYCHIE

nepeMmeHHoli. Hampumep:

a *=2; // yBeJIMUMTbL a
B 2 pas3a;

b—=3; // yMeHbmmT:E b
Ha 3.

IIpumep 14.8. BeecTu aBa uuc-
Jia, HAMTHU 1 BBIBECTH X CYMMY.
TexcT mporpaMMbI:
var a, b, S: real;
begin
read(a, b);
S:i= a + b;
writeln('a+b=', S);
end.
BBox mamHbBIX:

sProgram.pas* [Janyuyen]

var a, b, 9: real:

begin

read(a, b):

S5:= a + b:

writeln{'a + b = ', H):
end.

a+h=10.2

Ia 3anrcu 0OBIKHOBEHHOU IPO-
01 wucHoJb3yeTcss 3HAK JeJIeHU.
3HaK YMHOMKEHUS OITyCKaTh HEJIb-
3s1. Ilenmass wacTh ApoOHOrO umcIa
OTHAeJIsIeTCA OT APOOHOI YacTH TOY-
koii. (Paccmorpute mpumepb: 14.6
u 14.7 Ha c. 93.)

14.4. Bog maHHBIX

Hauanbuble 3HaueHUsS II€pEeMeH-
HBIM MOJKHO 3aJaBaThb HE TOJILKO
C IIOMOIIILIO OIepaTopa IIpucBauBa-
HUS, HO U IIyTE€M BBOJla C KJIABUATY-
pul. B aTOoM cayuae, ecau He0OXOaU-
MbI BBIUHCJIEHUSI C HOBBIM HabOpOM
3HAUEHUI UCXOAHBIX TaHHbBIX, TEKCT
IIporpaMMbl He HYKHO HU3MEHATD.

Komanga read( ) mpexHa-
3HaUeHa JJisi BBOJA MAaHHBIX. B
CKOOKax uepe3 B3alATyIO Iiepe-
YNCJIAIOTCSA MMEHa IIepeMEHHBIX,
3HAUEHUA KOTOPBIX HEOOXOIMMO
BBECTH.

BBoxg maHHBIX IIPOMCXOAUT B
HM)KHEH YacTH OKHAa ITPOrpaMMBI
Pascal ABC. [l1ss 3TOro MCIIOJb-
3yeTcs OKHO «BBox mamubIX». Ilo-
cjle HakaTusd KHOOKU «BBecTu»
nau Kjaasuinu «Enter» BBemeHHbIE
3HAUEHUS IIEPEHOCATCA B OKHO BBI-
Bona. Ilocsie 3aBepriieHuss pabOTHI
IIporpaMMbI B 3TOM K€ OKHe OyneTr
BBIBEJIeH peayJbTaT (mpumep 14.8).
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14.5. CTpykTypa mporpaMMsI

Bce nmporpaMMmbl Ha A3bIKE IPO-
rpammMmupoBanua Pascal mmeror 06-
IITYI0 CTPYKTYPY. B Iporpamme Mmosk-
HO BBIJIEJIUTH CJIEIYIOIEe Pa3iesIbl:

e 3aT0JIOBOK (He o0sA3aTesieH);

e IOAKJIIOUAaEeMbIe OoubImoTeKn
(Mmomysm) (ecsii MOAKJIIOYATD JOIIOJI-
HUTeJbHbIE OMOJIMOTEeKN He HYKHO,
paszmesl OTCYTCTBYeT; W3BECTHBIE
6ubamoTeku: Drawman, Robot,
RobTasks);

e OITCAHWE IIEPEMEHHBIX C yKa-
3aHUEM WX THIIA;

e OIIICAHWE  BCIIOMOTATEJIbHBIX
aJITOPUTMOB (€CJIM  MCIOJIb30BaTh
BCIIOMOTaTeJbHbIE AaJTOPUTMBI He
HYKHO, pasliesl OTCYTCTBYET);

ebegin ... end. — cuyKeOHBIE
cJI0OBa, OOpaMJIAIOIINE TeJO0 OCHOB-
HOM IIporpaMMbI, B KOTOpPOH Ha-
XOOATCA WCIIOJIHAEeMble KOMAaHJBI;
begin HauwmHaeT WUCIOIHAEMYIO
YacTb IPOrpaMMbl, a end. (TOUKa B
KOHIIE 00s13aTeJIbHA) ee 3aBEPIIIaeT.

B MmuHmMaIbHO BOBMOMKHOM HA00-
pe mporpamMma COCTOUT U3 IIyCTOTO
TeJia IporpamMmsel: begin end. IIpo-
rpaMMa, COAepsKallasi Bce pasje-
JIbI, IIpeJicTaBJieHa B mpumepe 14.9.

I kasxaoro pasesa onpeese-
HO KJIIOUeBOe CJIy:Ke0HOe CJI0BO, KOTO-
PBIM OH HaumHaeTcs. [Ipu HanucaHuM
IIPOrPaMMBbI KJIIOUEBbIe CJIOBA BbI-
eJISTIOTCS IOy KU PHBIM PG TOM.

IIpumep 14.9. Ilporpamma, co-
JIepsxalasa Bce pasaesibl (IIoACcYu-
THIBAETCA KOJIMUYECTBO 3aKpaIlleH-
HBIX KJIETOK B moJjie Pobora pas-
mepom 10 X 10):

//3aroJIOBOK  IIPOT'PaMMEL

//(HeoBa3aTeIILHO)

program Primer;

//onucaume 6OUBIMOTEK

uses Robot, RobTasks;

//onucanue NepeMEeHHBIX

var k: integer;

//onucaHre BCIIOMOTATEJIEHEIX

//anmoprUTMOB

procedure line;

begin

for var i:= 1 to 9 do
begin

if CellisPainted then
ki= k + 1;

right;

end;

if CellisPainted then
k:i= k + 1;

end;

procedure back;

begin

for var i:= 1 to 9 do
left;

end;

//OCHOBHasa mNporpaMMma

begin

//TeJyio  mpoTrpaMMED
Task('myrobll');
k:= 0;
for wvar i:=
begin
line;
end;
line;
writeln(k);
end.

1 to 9 do

back; down;
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1. Kakas komaHpa a3blka nporpammuposaHua Pascal npegHasHadeHa
—  [ONns BbIBOAA AAHHbIX?

2. YT0 onpepenseT TUN OaHHbIX?
3. nsa 4ero ucnonb3dyetcs KoMaHga npuceavBaHnNa?
4. Kakaa KomaHOa sa3blka nporpammupoBaHus Pascal npepHasHaveHa
Ons BBOAA OaHHbIX?
5. /I3 Kaknx pasgenos COCTOUT MporpaMma Ha A3blke rnporpaMmmupoBa-
Hus Pascal?

YnpaxHeHusi

1 [Ona nporpammbl n3 npumepa 14.2 BbINOMHUTE Ccrnefgylowme 3agaHus
(dhann ¢ nporpaMmon MOXHO CKadathb):
1. SamenuTe Bce KOMaHAbI writeln Ha KOMAaHIbl write M BBI-
moJHUTe mmporpamMmy. Uro npousoryio? O0bACHUTE IIOUYEMY.
2. Kak uameHUTCA pPe3yJbTaT PadOTHI IIPOrpaMMbI, €CJIU B WC-
XOIHOM TeKCTe 3aMEHUTh BCe KOMaHIbLI write Ha writeln?
3. IsmMeHUTE MporpaMMy TakK, YTOOBI TEKCT Ha SKPaHe BBITJIAIE]
cJaenyioniuM o0pa3om:
[lpueeT! S xomnbioTep!!! A yMewn BBIIOJIHATE IPOT'PAMMEL!
Tel CeromHs HalMcaJl CBOK IIepByl IporpaMmmy!!!
A BHINOJIHMII TBOK IIporpaMMy. I[loCcMOTpM Ha DSKpaHe pe-
3yJILTaT!
2 | BHecute HeobxoguMble N3MeEHEHUs B nporpammy u3 npumepa 14.3, yTo-
6bl 0ENCTBUSA BbINOSIHANMUCE B TOM NOpsAkKe, B KOTOPOM 3anucaHbl, T. €. CHa-
Yyana CrnoXxeHue, a NoTOM YMHOXEHME.

3 Beogutca Bo3pacT nonb3oBaTtens B rogax. OnpepenuTe BO3pacT MoSib-
3oBartens yepes 5 ner.

4 Hanuwwute nporpamMmy, B KOTOpPOM BBOAATCA ABa 4yucna a u b. 3atem
nepBoe 4MCNO yMeHbLUaeTcs B 2 pasa, a BTopoe yeenu4ymeaetcs Ha 30. Bbl-
BEAMTE U3MEHEHHbIE 3HAYEHWUSI NEePEMEHHbIX.

5 HaI'IVILLIVITe rlporpaMMy anga Bbl4MUCneHnda 3Ha4eHnsd YnMCcroBbIX Bblpa)KeHVIl7|:
1. 23 + 45 - 11 — 15. 2. %.

5638 — 2347 123-756

3. 49 + 4455
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§ 15. OpraHnsauus BbIMUCIEHUN

Ilpu pemtenuu Jr000# 3amauu
YeJIOBEKY IIPUXOAUTCS BBIIOJHATD
caenyomiue neficTBUA:

e OIIpeJieJIeHIe MWCXOMHBIX JaH-
HBIX (UTO ZAHO B 3ajaye);

e OIIpesieJIeHe Pe3yJIbTaToB (UTO
HYKHO TIOJIYUUTBD);

e 00pabOTKa MCXOOHBIX JaHHBIX
B COOTBETCTBUU C W3BECTHBLIMU
npaBUJIaMU TaK, YTOOBI MOJYUUTH
pes3yJIbTar.

IlpumeHsaa yxkasaHHBIE IpaBUJIa
K PpelIeHuio 3aJadyu II0 IIporpam-
MUPOBAHUIO, IOJYUYUM CJIEHYIOIUe
ATAaNbl PEIIeHUs 3aJaun:

I. Onpenenenne WCXOAHBIX MIaH-
HBIX.

II. OpeneneHue pe3yJILTATOB.

II. CocraBienue ajaropmrma pe-
IIIeHuA 3aJaum.

IV. Onpenesienue TUIIOB JaHHBIX
IS IIePeMEeHHBIX, WCIIOJIb3yeMbIX
IIpU peajiu3aliuy ajiropuTMa.

V. Hanucanue nmporpaMmubl.

VI. TecTupoBaHMEe IIPOrpaMMbI.

VII. AHanus pes3yIbTaToB.

(PaccmoTpure mpumep 15.1.)

TecTupoBaHuEe IPOrpaMMbl —
IIPOBEPKAa IIPaBUJIBLHOCTH PabOThI
IIporpaMMbl IIPX pPa3HBIX Habo-
pax MCXOMHBIX JAHHBIX.

IIpumep 15.1. Pemenue 3amau
o (pu3uKe IPUHATO OPOPMIATH
oIpeneJeHHBIM 00pa3oM.

CieBa 3ammchbIBaeTCA TO, YTO
JaHO U YTO HY/KHO TOJIYYUTD,

cipaBa — IIOCJIE[JOBATEJIHHOCTH
IeUCTBUU, IIPUBOLAINAA K pe-
IIeHWI0 3ajaun. AHAJOTUYHO

o(hopMIAIOTCA PEIIeHnA 3a4a4 110
XM, reOMeTPpHnM.

ATaIbl peIleHns 3a a4 II0 ITPo-
TPaAaMMUPOBAHUIO MOYKHO TIPE[-
CTABUTH CJIEAYIOIIUM 00pa3oM:

[ Havano ]

v

OnpepeneHne NCXoaHbIX AaHHbIX

v

Onpepenexue pesynstaTtos

v

CocraBneHue anroputma
peLLeHns 3afa4m

v

OnpepneneHne TUMOB AaHHbIX
[N epeMeHHbIX

v

HanwvcaHve nporpammbl

v

TecTvpoBaHve nporpamMmmbl

v

AHanus pesynsraTtoB

v

[ e
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IIpumep 15.2.

V. Ilporpamma:

var x,V, z,a: real;
begin

write('BBemgure x = ');
read(x);

write('BBemure y = ');

read(y);

write('BBeguTe z = ');
read(z);
a:=(2*x+3*y-2z)/(3+x*x);
writeln('a = ',a);

end.

VI. TectupoBaHME IPOTPAMMEIL.

3amycTuTe MPOrpaMMy U BBe-
IuTe 3HAUeHUA: x =2, y=3,2=1.

PesyabTaT paboThl IPOTPaMMbI
JIOJI?KEH OBLITH CJIeYIOIILIM:

BREOMTE X = 2
BEEOINTE V¥ 3

BEEOMNTE E = 1
a = 1.71428571428571

A nns 3HaveHu#u x = 2, y = 4,
2 = 2 TIoIy4YuM:

BEEOMTE X = 2
BEEOIMTE ¥ = 4
BEEOMTE Z = 2

a=2

VII. IIpoBepka mOpaBUIBLHOCTU
BLIUMCJICHUIL MOYKeT GBITL BBI-
MOJIHEHA Ha KaJbKYJIaTOope.

15.1. BeruncjieHnue 3HaAUYCHUA
apudMeTHIEeCKOro BhIPasKEeHU T

IIpumep 15.2. JlaHBI IIEpeMeH-
HBIE X, Y, 2. Hanuiem mporpaMmy

AJ BBIUYMCJICEHUSA 3HaUY€HHMA BbIPa-
2x+3y -z

JKeHUud a = 3 .

3+ x

ITalbl BBINOJHEHUS 3aJaHUA:

I. Onpenenenne WCXOAHBIX JaH-
HBIX: IEPEMEHHbBIE X, VY, 2.

II. Onpemenenue  pPes3yJILTATOB:
rnepeMeHHasd a.

III. AnropuT™m perreHus 3agadum:

1. BBom MCXOOHBIX HAHHBIX.

2. Brruuciienue 3HAUEHUSA
BBIPAKEHU.

3. BeiBoz pesyabrara.

IV. Ontucanuve riepeMeHHBIX.

Bce nepemenHbIe, onpeaesieHHBIE
IS pelleHus 3aJady, WMEIOT THII
real.

B mpuBenenHOM mpumMepe Iepen
KaskJoN KOMaHO¥ BBOJA 3aIIrcaHa
KOMaHa BBIBOJA C IIOSACHEHUSIMU O
TOM, 3HaUeHUEe KaKol IIepeMeHHOU
HYKHO BBOIUTbD.

IIpn manmmcaHum mporpamMMm AJis
BBIUHMCJIEHIS 3HAUEHUs apu()MeTH-
YeCKOI'0 BBIPAKEHUsS YacTo MOOIIy-
CKAaIOT CJeAYIOIINE OIINOKM:

2x+3;
(x-4) (x+2);

ITpomyiien 3uak *

(2+y)/ (x*x; IIpomyiierna ckooka

BynbTe BHMMAaTEIbHBI!
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15.2. Hcmoan30BaHMe A3BIKA
MMPOrPaMMUPOBAHUS IS PelleHus
3amau

IIpumep 15.3. Hamwumem mpo-
rpaMmMy [OJs PeIleHus TI'eOMeTpPHU-
YeCcKOM 3ajaum. SajJaH KBajapar
¢ IOJIUHOM cTOopoHBI a. Tpebyercs
HAWTH ero ILJIOIMIaAb U IIePUMeTP.

Jranbl BBITIOJHEHUA 3aJaHUA:

I. Onpenesienre MCXOAHBIX OAaH-
HBIX: IlepeMeHHasa a (IJuHa CTo-
POHBI).

II. Ounpenenenne  pe3yabTATOB:
rnepeMeHHbIe S (mwaormans) u P (me-
puMeTp).

III. Anroputr™m pelreHuA 3agadym:

1. BBog mcXOmHBIX JAHHBIX.

2. BeluncieHne 3HaUYEHUH ILJIO-
Iaau B MaTeMaTUKe IIPOM3BO-
nuTcs 1o dopmyste S = a?, a me-
pumeTrpa — 1o ¢opmysae P =4a.
B mporpamme stum Gopmyaam
OyayT COOTBETCTBOBATH KOMAaH-
Ibl TpucBamBaHuUsa: S:= a * a;
P:=4*aq.

3. BreiBox pesyJsbTara.

IV. Onucanue nepeMeHHbBIX:

Bce niepemenHblie, onpeeeHHbIE
IJIA pellleHus 3aJadyu, UMEIOT THUII
real.

O6paTuTe BHHUMAaHHE: 3aIllCh
dopMysI B omepaTrope IIpucBamBa-
HUA MOKET OTJINYATLCSA OT 3aINCHU
MaTeMaTuYecKux (hopmy..

IIpumep 15.3.

V. IIporpamma:

real;

var a, S,P:
begin
write('BBemmuTe a = ');
read(a);
s:= a*a;
p:= 4*a;
writeln('mgjomans = ',S);
writeln('nepumerp = ',P);
end.
VI. TecTupoBaHME TPOTPAMMEI.
3amycTuTe IpPOrpaMMy U BBe-
OuTe 3HaUYeHue a = 5.2.

PesysibraT paboThl IPOrpaMMBbI

JIOJI;KeH OBITH CJIeTYIOIITM:

BREOIMTE & = 5.2
nmomane= 27 .04
nepmMeTp= 2Z0.8

VII. IIpoBepka mnpaBUJIBHOCTU
BBIUMCJIEHUI MOMKET OBITh BBI-

IIOJIHEHa Ha KaJIbBKYJIATOpe.
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IIpumep 15.4.

V. Ilporpamma:
var s, t, wv:
begin

write('BBemgure s = '");

real;

read(s);

write('BBemgure t = '");
read(t);

vi= s / t;
writeln('ckopocTs = ', V);
end.

VI. TectupoBanme mporpaMMBbI.

3amycTuTe IPOrpaMmy U BBe-
nuTe 3HaueHuA s = 3550 u t = 4.

PesysibraT paboThl IPOrpaMMEbL
IOJIKEeH OBITH CJIEIYIOIIM:

BBEmMTE S = 3550
!BBEHHTE t q
CrROpocTE = 8B87.5

[}

VII. IIpoBepka mOpaBUJIBLHOCTHU
BBIUUCJIEHUIL MOYKEeT 6I:IT]: BBI-
MIOJIHEHA Ha KaJbKYJISaTOpeE.

IIpumep 15.4. Hanumem mpo-
rpamMMy AJis pelreHusa (pusndecKon
damauu. Paccroganme Mexay AByMA
ropogamMu cocraBiigeT s KM. Camo-
JIET TIPOJIETAeT 9TO PACCTOSHYE 3a T U.
OmnpepesnnTe CKOPOCTH CaMOJETA.

ITalbl BLINOJHEHUS 3aJaHUA:

I. Openenenue MCXOOHBIX HAH-
HBIX: TIepeMeHHbIe S (PacCTOSHIE)
u t (Bpems).

II. Onpenenenue  pes3yJbTaTOB:
nmepeMeHHas U (CKOPOCTD).

III. AnropuT™m peleHus 3aaduu:

1. BBog MCXOOHBIX JAHHBIX.
2. CorstacHo ¢popmysie pac-

croaHus: s = vt. Orcroga BwIpa-
S

3UM U: v = —,
t
3. BeiBox pesyJsibTara.

IV. Onucanme nepeMeHHBIX:

Bce nepemennble, onpeseeHHbIE
I pelleHus 3aJadyu, UMEIOT THUII
real.

IIpu Hammcamwmm mTporpaMm o00-
pamiailiTe BHMMaHNe Ha (popmarTu-
poBaHUE UX TEKCTa:

e B IIEPBOM MO3UIIMM Ha dSKpaHe
IIUINYT TOJBKO CJOBa var, begin
end, a ocTaJIbHbIe CO CIOIBUI'OM HAa
2—4 mo3unuu BIIPABO;

eecJaM B IIporpaMMe HECKOJbKO
yacTe, TO MX MOXKHO OTHAEJUTH
JIPYT OT Apyra IIyCTOHN CTPOKOIA.

BeinmostHeHMe 3THMX TIpaBUJ IIO-
BBIIIIAET YUTAEMOCTDb ITPOrPAMMEI.
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B mporpamMmme MOXKHO KMCIOJIB30-
BaTh KOMMEHTAPUH — TEKCT, KOTO-
PBIII HE aHAJIUSUPYETCA IIPU 3aIly-
CKe IIpOorpaMMbI Ha BBITIOJIHEHUE.

TexcT mocJsie CUMBOJIOB // CUUTAa-
eTcsI KOMMEHTaprueM U BbIJeJISIeTCs
3eJIeHbIM IIBeTOM (rrpumep 15.5).

B kommenTapusax yaoOHO 3a-
nuchkIBaTh ycJjoBue 3azauun. Ilosc-
HeHUsA K KOMaHJIaM, 3alllCaHHbIe
KaK KOMMEHTapuu, HYKHBI IJIsd
IMOHNMAHUSA JIeMCTBUA, BBIIOJHSIE-
MOro KoMaHou. B sdA3bIKe mpo-
rpamMupoBanus Pascal kommenTa-
pUM MOYKHO 3aIlCaTh B HECKOJIBKO
cTpok. Torma TeKCT, ABJIAIOITUNICS
KOMMEHTapMeM, 3aKJYalT B (pu-
I'yPHBIE CKOOKH.

IIpumep 15.5. Ilporpamma c
KOMMEHTApUAMU u OT(OPMATH-
POBAHHBIM KOIOM:

war
%, T, Wi renli
Begln
wEine | saesikre 8 = )i
Eand (0] 1
write |’ mesgere ¢ o
pemd (L)
vi=» § T PER{RU BT AN TED]
scdtelnl crapoeTe = WG

€
T

rm Crocen § Crostes |

*

-

3HauoK g (hOPMATHPOBAHIUS
KoZa Ha IaHeJW KWHCTPYMEHTOB
HMeeT CJEIYIOIIUN BU/I:

1. MNMepeuncnute sTanbl pelleHs 3agadn no NpPorpamMmMmpoBaHuio.
2. Y10 NoHMMaloT Noa TecTMpoBaHMeM Nporpammbl?

3. [1na 4yero MOXHO MCNONbL30BaTb KOMMeHTapVIM?

YnpaxHeHus

(1 Oawbl X, y, z. Hanuwwnte nporpamMmy Afs BbIYUCNEHUS 3HAYEHUST apudd-

METMYECKUX BbIPaXKeHWIA.
xX+y-—-=z

1. a = =—~2——. 2.a=5

x2+2

2x -z

3+y2

Y
x2+4

i
x2+ 4

X +

3.a=(1+2)
2+

(2 ) Hanuwute nporpamMmy Ans peLleHus reOMETPUHECKON 3aaaqu.
1. Haizure OIuHY OKPY:KHOCTH U ILJIONIAAb KpPyra 3aJaHHOTO

paguyca.

2% Haigure yroj mpu OCHOBAHUU PaBHOOEAPEHHOIO TPEYIOJIb-
HUKAa, €CJI U3BECTeH YIoJ IPU BepIIUHE.
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3 HanuwuTte nporpammy Ons peweHus (pusn4eckon zagadu.
1. BesocumesucT efeT C IIOCTOSHHOM CKOPOCTBIO U KM/4. 3a
CKOJIbKO MUHYT OH IIPOEJeT PAcCTOSAHUE B S KM?
2%, ABTOMOOMJIb ITPOXOAUT IIEPBYIO YACTh ITYTU AJIUHOUA S; KM 3a
t, MUH, YYaCTOK IIyTU AJUHOU S, KM 3a t, MUH M YUaCTOK IJITHOMN
~ S3KM 3at; MuH. HaliiuTe cpeJHIOI0 CKOPOCTb aBTOMOOMJIA B KM/4.
4 Hanvwute nporpammy ans pewweHns XMMUYeCcKOn 3apadu.
1. B opranusme uejioBeKa Ha JOJIO aTOMOB KHCJOPOJAA IIPUXO-
auTes 65 % ot maccel Tesa. HaiiguTe Maccy aToMOB KHCJIOPOAA
JLJIsI CBOEM MAaccChl TeJia.
2%, Macca aroma Kuciopoza pasHa 26.56 + 10727 (sTo umcso Ha
sas3bIKe Pascal sanmuceiBaeTrcsa Tak: 26.56E-27, 6ykBa E — anrimii-
ckas). CKOJIBKO aTOMOB KICJIOPOAA COAEP:KUTCS B BalleMm TeJje?

§ 16. Peanusaunsa anroputmoB paboThbl
C LeJSI0OYUCIIEHHbIMN AaHHbIMU

16.1. ITerouncaeHHBIN THII JAHHBIX

B Pascal ABC ompezeseHbI pas- Hacro npu perenuu 3azay Hy®x-

JIMYHLIEC TUIIBLI JAHHLIX IJA pado- HO paboTaTh C HEJBIMH YHCJIAMHU.

THI C I[eJIBIMU YHCJIAMH, I0BBOJIA- g storo B Pascal ucnonbsyerca

IoIe BBIMONHATD NEHCTBUA HAL TUI JaHHBIX integer. C IOMOIIBIO
AHHBIMU U3 A3HbIX UYNCJIOBBIX

. P IIepeEMEeHHBIX 3TOI'O THUIIa MOMHO 3a-

Imamna3oHoB. Uem OoJibIlie guaria-

30H, TeM 0O0JIbIIIe MeCTa B IIaMATH JaBaThb IIeJibI€ YNCJia U3 JMalla3OHa

KOMIIBIOTEPA OTBOJUTCS AJIA Xpa- or —2147483648 gm0 2147483647.

HEHU: IIePEMEHHBIX. Ilna Tumia JaHHBIX integer ompe-

HexoTopsie 1memounciaeHHbIE TH-

JEeJIEHbI CJIEAYIOIIIre OIIepallnm.
IIbI JaHHBIX:

Tun NuanasoH 3HaUeHMIi MaTjizT;q;;RHe B‘o’%glggé’l

shortint -128..127

: + (ciioxeHUe +
smallint -32768..32767 ( )
integer — (BBIUUTaAHUE) -

D —2147483648..2147483647
longint - (YMHOKeHue) *
byte e IIeJIOUMCJIEHHOE JIeJIeHue div
ord 0..65535

" HaXOMKJeHle OCTaTKa mod
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A 1eJOYMCIeHHBIX JaHHBIX
He ompejeJieHa oIlepanusd AeJeHusd,
KaK IJId IOeMCTBUTEJIbHBIX YICEeJI.
IIpu monbITKE MCHOJIB30BATh OIlEpa-
IUIO JeJieHus: OyaeT BhIZAaHA OIIMO-
Ka (mpumep 16.1).

s opraHmM3anuu BBIUUCJIEHUN
C IEeJBIMM UYHCJIaMU OIpPeJeJIeHbI
omepanuu div 1 mod. AT oIeparnu
MMEIOT TAKOH JKe IIPUOPUTET, KaK U
oreparnuu JeJeHUsS U YMHOMKEHUAd.

IIpumep 16.2. [Jaubl ABaA IEJIBIX
ypcaa a u b. Hamumiem mporpam-
MYy, KOTOpas HAXOAUT IIeJIVIO YaCTh
OT JeJieHuA a Ha b 1 OCTaTOK.

ITalbl BBINOJHEHUA 3aJaHUA:

I. Onpenenenne MCXOAHBIX IaH-
HBIX: lepeMeHHbIe a u b.

I1. Ompenenenne pes3yabTaTOB: IIe-
peMeHHBIe ¢ (IIeJIOUYMCJIEHHOE YacT-
Hoe) 1 d (OCTaTOoK).

III. Anroput™m peleHusA 3agadym:

1. BBog mcXomHBIX HAHHBIX.

2. IlesiounciieHHOE  YacTHOE
HaAXOAMM KaK pesyJabTaT oIlle-
pattuu a div b, ocTaToOK —
a mod b.

3. BriBoA pesyibTara.

IV. Onucanue mepeMeHHBIX.

Bce niepemennsbie, onpeaeaeHHbIE
IS pelleHus 3aJadu, UMEIOT THUII
integer.

3HaueHUe, BbIJJaBaeMOe KaK pe-
3yJpTar ouepamuu mod, MOXKeT

IIpumep 16.1. Omubxa MCIOIb-

30BaHUA OIEepalliy AeJeHUd IJId
I1eJIOUNCICHHBIX TUIIOB JAHHBIX:

sProgram.pas™
var a, b, ©: integer;
begin
read(a, b):
write(c):
end.

Cipmia  Crvicaes

IIpumep 16.2.

V. IIporpamma:
var a, b, ¢, d:
begin

read(a, b);
c:= a div Db;
d:= a mod b;
writeln('uesas uvacrts = ',
c);

writeln('ocrarox = ', d);
end.

integer;

VI. TectupoBanme mporpaMMBbI.
3amycTuTe MPOrpaMMy U BBe-

nuTe 3HaueHuA a = 11 u b = 4.

PesynbraT paboThI IIPpOrpaMMbI

IOJIAKeH OBITh TaKMM, KaK IIOKa-
3aHO HUIXKe:

11

4q

nenad uacTe = 2
ocTaTor = 3

Heneza npecfpazoRaTe TN real K integer
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Pesgynprar omepamuit div wu
mod [AJig pas3HbIX YWCeJ:

a b adivb | amodDb
17 3 5 2
-17| 3 -5 -2
17 | -3 -5 2
-17 | -3 5 -2

Tax,a mod b =a - (a div b) * b.

IIpumep 16.3.
V. Ilporpamma:
var ¢, m, s:
begin
write('BsBeguTe c = ');
readln(c);

{MuBHyTHI}

m:= c div 60;
{CexyHmpr}

s:= ¢ mod 60;
write(m, ':', S);

end.

integer;

VI. TecTupoBaHME IPOTPAMMEI.

3amycTuTe TIpPOrpaMMy U BBe-
nuTe 3HadeHue ¢ = 137.

PesynbTaT paboThI MPOrpaMMbI:

BEEOMTE C = 137
217

Ilist sHaUueHUs ¢ = 24 MOJydnM:
BEEIMTE C = 24
0:24

OTJINYAThCA OT MaTeMaTHu4ecKoro
oIpeneJeHUA ocTaTKa (B MaTreMaTu-
Ke IIOJI OCTAaTKOM IIOHMMAIOT HeOT-
puiategbHOe urcyo). Ecau octaTok
He paBeH HYJII0, TO 3HAK YHUCJa, AB-
JIAIOMIEroca Pe3yJIbTaTOM Ollepalluu
mod, oIpenesseT 3HAK IeJIMMOIO.

16.2. Ucnmoan30Banue
I[eJIOYMCJICHHBIX JaHHBIX
IJIA pelleHnsd 3aaau

IIpumep 16.3. IlycTe Taiimep 1mo-
Kas3bIBaeT BpeMs TOJLKO B CEKYHIAX.
Hanumem mnporpaMmy, IIepeBOs-
IITYIO BPEMsI B MUHYTBI I CEKYH/IbI.

ITalbl BBINOJHEHUS 3aJaHUA:

I. OnpeneneHnure MCXOAHBIX IaH-
HBIX: IIepeMeHHas ¢ (BpemMsa B ce-
KYHIAX).

II. Openenerne  pes3yJabTATOB:
nmepeMeHHble m (IOJIHOEe KOoJumue-
CTBO MUHYT) U S (OCTATOK CEKYH]I).

III. Anroput™m peleHus 3agadu:

1. BBog MCXOOHBIX HAaHHBIX.

2. [Ina HaAXO0MKAEHUA TTOJTHOT'O
ypcJga MHUHYT HYMKHO HaWTH
IEJYIO YacTh OT AeJIeHUA MCXO/-
HOT'0 ymcJja cekyHa Ha 60.

3. OcraBInuecsa CeKyHIbI Ha-
XOIUM KaK OCTATOK OT JeJIeHUs
MCXOMHOrO umncjia ceKyHa Ha 60.

4. BriBoj pesyJbTara.

IV. Onucanue nepeMeHHBIX.

Ilepemennsle, orrpeaeeHHbBIE OJIs
pelieHuA 3agauyn, UMeIOT TUII 1nteger.
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IIpumep 16.4. 3amamo aBy3HAU-
Hoe uncJjo. Hy:XKHo moMeHsaTh MecTa-
MU IIePBYIO U BTOPYIO U PLI UUCIa.

ITalbl BBIIOJHEHUA 3aJaHNIA:

1. Onpenenienne MCXOOHBIX HAaH-
HBIX: IIepeMeHHas a (UCXomHoe
YHCJIO).

II. Openenerne  pes3yJabTATOB:
nepeMeHHas b (rpeoOpasoBaHHOE
YHCJIO).

ITII. Anroputrm perieHus 3amadu:

1. BBog MCXOOHBIX JAHHBIX.

2. [lnsa mpeoOpa3oBaHUS UMC-
Jia He0OXOJMMO BBLITIOJHUTE CJIe-
IVIOITe OeHCTBUS:

a) B IepeMeHHo al coxpaHuM
BTOpPYIO Iu(py uucia. g BeI-
JeseHus 1(Phl 13 YKUCIa HYKHO
HaAWTHU OCTATOK OT JeJICHUS WC-
xoxuoro urcia Ha 10 (a mod 10);

0) nJisT BBIJEJIEHUS TIE€PBOM
nugpsl (mepeMeHHaA a2) HYKHO
HAWUTH IEJYIO YaCTh OT AeJIeHUS
ypucaa Ha 10;

B) ICKOMOE€ YHCJIO b TTIoJIyuYnM,
ecJu YMHOXKUM al Ha AecATb u
K IIOJIYUYeHHOMY ITPOU3BEIECHUIO
mpubaBUM 3HAUYEHUE IIepeMeH-
HOH’ a2.

3. BeiBox pesyJsbTarTa.

IV. Onucarue nepeMeHHBIX.

Bce nepemenHble, onpeneieHHBLIE
IJISA pellleHusl 3aJadyu, WMEIOT THUII
integer.

ITpumep 16.4.

V. IIporpamma:
var
a, b, al, a2:
begin
write('sBeguTe a = ');
readln(a);
{BergesieHme rocJiegHen
UMQpPET}
al:=

integer;

a mod 10;
{BrlmeJieHre MepBOY LMOPEBI}
az:= a div 10;

b:= al * 10 + a2;
write('pesymeTar = ', Db);
end.

VI. TecTupoBaHME IPOTPaAMMEI.

3amycTuTe IpOrpaMMy U BBe-
IuTe 3HaAUYeHUHe a = 25.

PesysibraT paboThl IPOrpaMMBbI
JIOJI;KeH OBITH CJIeTYIOIITM:

e

BRENMUTE &

25
pesynsTaAT = 52

1]
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W3naBua Ha Pycu npuMeHsaIach
cucreMa Mep, OTJIWYHAA OT CO-
BpeMeHHOU MeKIyHapomHON CHU-
crembl eguuuI (CU). Hampuwmep:

1 j1oKOTH = 45 cM;

1 apmua = 16 BepIKOB;

1 BepIok = 4 HOI'TH;

1 moroTh = 11 MMm.

IIpumep 16.5.

V. Ilporpamma:

var 1, m, s, Xx: integer;
begin

write('BBemgure 1 = '");
readln(l);

x:= 1 * 45;

{mMeTpEI}

m:= x div 100;
{carTMMEeTDEI}

s:= x mod 60;

write(l, ‘'moxTem = '");
write(m, ''M ', s, ' cM');
end.

VI. TectupoBanme mporpaMMBbI.

3amycTuTe MPOrpaMMy U BBe-
nuTe 3HaueHue 1 = 7.

PesyabTaT paboThl IPOTPaMMBbI
IOJIKEeH OBITH CJIETYIOIITMM:

;gnenm‘e 1 =79
7 JmorTEH = 3 M 15 cHM

IIpumep 16.5. B umcropuueckoit
KHUTe OJMHA OTpe3a TKAHU H3Me-
paaack B JIOKTax. Hamuimem mpo-
rpaMMy, KoTopas mHepeBeleT JOKTU
B METPBI 1 CAHTHUMETPHI.

JTanbl BLINOJHEHUA 3aJaHUA:

I. OpenenneHne WCXOAHBIX HIaH-
HBIX: mepeMenHas [ (JIOKTH).

I1. Openesienne pes3yJsIbTATOB: IIe-
peMeHHBIe m (MeTpPh) U S (cCaHTU-
METPHI).

III. Anropur™m pelrieHuA 3aJadum:

1. BBog mcXOmAHBIX HAaHHBIX.

2. CHauaJjia mepeBesieM JIOKTU
B caHTUMeTpHI. [[a1d 3Toro ko-
JITYECTBO JIOKTEH HYIKHO YMHO-
JKUTh Ha 45 M coXpaHUTH 3HA-
yeHre B IIEPEeMeHHON X.

3. Iy ompemesieHuUs YHCIa
MEeTPOB HaWIeM IeJyI0 YacThb OT
neaeauda x Ha 100.

4. OcraBmirecss CaHTUMETPbI
MOKHO HaWTH KaK OCTaTOK OT
neaenus x Ha 100.

5. BriBom pesyibrara.

IV. Onucanue nepeMeHHBIX:

Bce nepemenHble, onpeseieHHbIE
IS pelleHus 3aJadu, UMEIOT THUII
integer.

Kakon Tun gaHHbIX MOXHO ucnonb3oBaTtb B Pascal ana pa6oTkl ¢ Leno-

YNCNEHHBLIMU OAHHBLIMWN?

2. Kakoe MakcumarsbHOe 3HadeHue MOXHO 3afaTb NepemMeHHOM Tuna

integer?

3. Kakne onepauuu onpeneneHbl Ons LEenoYmCieHHbIX AaHHbIX?
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@ YnpaxHeHus

1 Bacs Hanucan nporpammy, KoTopas NepeBOAuT LSIMHY U3 METPOB B KU-
nomeTpbl U MeTpbl. HO OH He MOXeT peLuunTb, r4e HYXHO UCNoNb3oBaTb div,
a rge mod. Nomorute emy. OTKpounTe hann u ncnpaebTe NporpamMmy.

var d, m, k: integer;

begin

write ('BBemure d = ');
readln (d) ;

k:= d 1000;

m:= d 1000;

write(d, ' M = ");
write(k, ' ®wm ', m, ' w™M');
end.

2  OTBeTbLTE Ha BoMpockl anga npumepa 16.4.

1. Ilpu KaKuX 3HAUEHUSIX IIEPeMEeHHOU a 3HaueHure IIepeMeHHOH b
OyzeT TakKuM Ke?

2. Becerma su B pesysibTaTe BBIIIOJHEHUSA IPOTPAMMBbI MbI OyaeM
ToJIy4aTh ABy3HauHoe umcyo? Ilouemy?

3. IlompoOyiiTe BBecTHM Tpex3HauHOe 4Ymcao (Hampumep, 125).
O0BsicHUTE TOJIyUYMBIINIICA Pe3yJIbTarT.

3 Hanuwwute nporpammbl Ans pellieHus 3apad. Mcnonb3yite onepaumun
div U mod.
1. 3agano aBysHauHoe uucJyo. HaliguTe cpemHee apudmetruye-
CKoe Iu(p umca.
2. 3ajaHo ABy3HauHoe umcjo. HaiiguTe pasHOCTb MEXKIY KOJIU-
YEeCTBOM JIECATKOB U €IWHMUII.
3. Ilama macca B rpamMmax. llepeBemmTe ee B KHJIOTPAMMBI U
rpaMMBI.
4. IInomanp yuyacTka usMepsercsa B apax. Haliaure xosudecTBO
HOJTHBIX KMZ.

4* [Ina cTapopycCKOM CUCTEMbl BECOB U3BECTHbI CleayoLme COOTHOLLEHUS:
1 6epkoBel = 10 nynoB = 400 doyHTOB = 38 400 30/10THMKOB.

Hanuwmnte nporpammy, Kotopasi NepeBO4MT Maccy, 3aJaHHyl0 B 30J0T-
HUKax, B (PyHTbl, Nyabl 1 6€epKOBLbI.
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FhaBsa 4

AMNMAPATHOE " NPOIrPAMMHOE
OBECINEYEHUE KOMIMbIOTEPA

§ 17. CoBpeMeHHble KOMMbIOTEPHbIe YCTPOUCTBA

IIpumep 17.1.

HacToabHBINT KOMITBIOTED

HoyToyx

17.1. Buasl KOMIBIOTEPOB

PasBuTue BBIUMCINTENIBHON TEX-
HUKU IIPUBEJIO K ITOSIBJIEHUIO 0O0JIb-
IITOro pasHooOpasusa ycTpoicTB. Co-
BPeMEHHBIE KOMIIbIOTEPhI MMEIOT
Pa3INYHYI0 KOHCTPYKIIUIO 1 BHEIII-
HUI BUJ.

COBOKYITHOCTh BCEX YCTPOWCTB
KOMITbIOTEPA HAa3bIBAIOT €ro ar-
mapaTHbIM O0ecIieYeHHeM.

HacTonbHBIE KOMIIBIOTEDP CO-
CTOUT W3 CHCTeMHOro O0J0Ka wu
MOJKJ/IIOUEHHBIX K HEMY BHEIIHUX
yerpoiicTs. [Tosmb30BaTesIb caM orpe-
JleJisieT KauyeCTBEHHBIM U KoJue-
CTBEHHBIII COCTaB IIOAKJIIOUYAaEMbIX
K CHCTeMHOMY OJIOKY YCTPOMCTB.

B M0oOMIBHBIX KOMITBIOTEPAX BCE
HeoO0XOMMbIe YCTPOICTBA HAXOMAT-
cA B omHOM Kopiryce. IlepeHocHbIe
KOMIIBIOTEPHI MMEIOT BO3MOYKHOCTH
0ecIpoBOSHOIO IOAKJIOUEHHS K
BHENTHUM YCTPOMCTBAM UM CETAM.

OcHOBHBIE PA3HOBUIHOCTU MO-
OMJIBHBIX KOMIILIOTEPOB:

1. HoyrOykm — IIOJIHOIIEHHBIE
KOMIIBIOTEPHI C KJIaBUATYPOM, 9Kpa-
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HOM, JKECTKHM JIVCKOM W BO3MOK-
HOCTBIO HCIIOJIb30BAHUSA IIHPOKOTO
CIEeKTpa IIPOrpaMM.

2. IlnmaHureTHple  KOMIBIOTEPbI
(mIaHIIeTHI) UMEIOT OrpaHNYeHHBIe
BO3MOJKHOCTH, BUPTYAJbHYIO KJa-
BHATYPY U OIEPAIMOHHYIO CHCTEMY
¢ Ha0oOpoM KOMAaHJ,.

3. Cmaprgonbr — TenedOHBI
C HEKOTOPLIMU BO3MOYKHOCTSIMIU
KomMnbloTepa. CoBpeMeHHbIe CMapT-
(boHBI IIPEKPACHO CIPABJISIOTCS CO
MHOTHMMU 3aJauyaMU, He CBOMCTBEH-
HbIMHI TeJjedoHamM. ITo paboTa ¢
9JIEKTPOHHOM IIOUTOM, CO3JaHWe U
peIaKTHUPOBaHNE TEKCTOBBIX IOKY-
MEHTOB, IIPOCMOTP (PUJIBMOB, IIPO-
CAyIIMIUBaHUE MY3BIKM U MHOIOe
Ipyroe.

Hna pertenusas HauboJIee CIIOMK-
HBIX 3ajJau IPUMEHAIT CYIePKOM-
npioTepbl. OHE 00Ja7al0T Or'POM-
HOM BBIUUCJIUTEJIbHOM MOITHOCTBHIO
U IIPEBOCXOJAT II0 CBOMM Xapak-
TEPUCTUKAM OOJIBIIIMHCTBO CYyIIle-
CTBYIOIIIUX B MHUPE KOMIILIOTEPOB.
Cpenu oOjacteini MX HOPUMEHEHUS
MOXKHO OTMETUTH MaTeMaTUUYecKOoe
MOJEeJNPOBAHNE,  METEOPOJIOTHIO,
ABUAIIMOHHYIO HPOMBIIILJIEHHOCTD,
cericmoJjioruio u ap. MsobpakeHus
pas3IMUYHBIX BUJOB KOMIBIOTEPOB
npeacTaBJeHbl B mpuMepe 17.1.

KommsioTep-Tpanchopmep
(HOy TOYK-TIJIaHIITET)

CmapTrdou

OnuH 13 BO3MOYKHBIX
KOMIIBLIOTEPOB OYAYII[ero
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IIpumep 17.2. BuyTpenuue
YCTPOMCTBA KOMITbIOTEPA.

IIpomeccop

OnepatuBHAsE IIaMATh KOH-
CTPYKTHUBHO IIPEACTABJIAET COOOI
HA0Op MHMKPOCXEM, pasMeIlleH-
HBIX Ha OJHOM HEOOJILIIION ILIaTe.
Monynmu omepaTuBHONM IaMSATH
BCTaBJISIIOTCSI B COOTBETCTBYIOII[IE
pasbeMbl MATEPUHCKOI IIJIaThI.

Mogynb omepaTuBHON IIAMATH

17.2. HaznaueHue yCTpOICTB
IIEPCOHAJIBHOTO KOMIIBIOTEPA

CocraB ycrpoiicTB (KoH(pUTYPAa-
IIsI) KOMIBIOTEpPA MOYKET Hu3Me-
HATHCA B 3aBHUCHMOCTU OT pellae-
MBIX 3a/ad4.

bazoBaa koHurypamusa Ha-
CTOJILHOTO KOMIIBIOTEPA COAEPIKUT
ciaenyonire PyHKIIMOHAIbLHBIE 0JI0-
KW: CHCTEMHBIN O0JIOK, MOHUTOP,
KJIaBUATYPY, MbIIIbL. B MOOMJIBHBIX
KOMIIBIOTEPAX 5TH YCTPOMCTBA MH-
TErprupPOBaHLI B €IMHOE IIeJIOe.

B cumcremHOM 0JI0Ke pasmerria-
IOTCs: MaTepuHCKas ILjIara, OJIOK
MMATAHWS, YCTPOHCTBA MaMSATH,
KapThl pacIIupPeHuil (BUIeoKapTa,
3BYKOBas KapTa, ceTeBas KapTa).

Bce KOMIIOHEHTHI KOMIIbIOTEpA
CBA3aHBLI MEXKIYy co00i1 camMoil 60JIb-
IIIOM IIeYaTHOH IIJIaToi. ATy ILIATY
Ha3bIBAIOT MAaTEePHMHCKOW IIJIATOM.
Ha meit ycranoBsien mpoiieccop.

IIpomeccop — BaKkHelilllee
YCTPOMCTBO KOMNBIOTEPA, €ro
mo3r. O oOpabOaTrwiBaeT HHQPOP-
MAIIAI0, BBITIOJHSAA BBIUYNCICHUS.

YerpoiicTBa maMATH OpenHalHa-
YeHBI JJIS XpaHeHUsA MHQOPMAaIlUN.
IlamaTh KoMIbIOTepa OLIBAET BHY-
TPEHHASA W BHEITHAA.

BayTpeHHAS NmaMATH HAXOIUT-
cs BHYTPU KOMIBIOTEpa W IIpeaHa-
3HaUeHa JJd XpPaHeHus MIporpamMM
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U UX JAaHHBIX B IIpolecce pPadOTHI
KOMIIbIOTEpA.

Boemrnasa maMATH IpegHa3Have-
Ha JJIA JTOJTOBPEMEHHOTO 1 9HEPTo-
HEe3aBUCHUMOI'0 XpaHEeHUA IIporpamMM
W JaHHBIX. K OMHOMY KOMIIBIOTEPY
MOYKHO IIOAKJIIOUHUTHL HECKOJIbKO
YCTPOMCTB BHEIITHEUN ITaMSATHU.

BryTpeHHsaAsa mamMATh Ioapasie-
JIIeTCsA Ha ONEePaTHUBHYIO U IIOCTO-
AHHYIO.

OneparuBHaa mamars (RAM)
CIAYKUT [JsI XpPaHEHUs IIpo-
rpaMM W JaHHBIX, C KOTOPBIMU
KOMITIBIOTED pPaboTaeT B AAaHHBINA
MOMEHT.

OO0MeH HmAHHBIMU MEKIYy TIPO-
IIECCOPOM U ONEePATHUBHOU ITaMATHIO
BBITIOJIHAETCA 3a OUYEHb KOPOTKUE
IpoOMeXYyTKU BpeMmeHU. Ilpu BBI-
KJIOUEeHUN JJIEeKTPONUTAHUA BCA
nH(popMaua ucUe3aeT U3 olepa-
TUBHOU IaMATU.

ITocroarnaa mamars (ROM) —
SHeproHe3aBUCUMAA NaMATH AJIA
XpaHeHUsd IIPorpaMM yIIpaBJie-
HUA pabOTOMl U TeCTUPOBAHUA
YCTPOMCTB KOMIBIOTEpPA.

Kpome mporpamMmbl IiepBOHA-
YaJIbHOTO TECTUPOBAHUS KOMIIBIO-
Tepa, B MOCTOAHHOM IIaMATH Xpa-
Hutca BIOS (0asoBasgs cucrema

IIpumep 17.3. YerpoiicTBa BHEIII-

Hell IaMATHU.

Bunuecrep,

KOTOPBIIZ pasMe-

IAeTCsI BHYTPU CUCTEMHOTO 0JI0-
Ka (Ha pUCYHKe KDBIIIKA BUHYE-

cTepa CHsATA).

BHemrHu BuHYECTED, KOTOPBIMA
TIOAKJIIOUAEeTCA K IOPTaM CHCTEM-

HOr'o 0JIOKA.

JJis mepeHoca JaHHBIX MCIIOJIb-

3YIOT:

Onruueckue
IVICKU

Djreni-maMaThb
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IIpumep 17.4. Ilepudepuiianie
YCTPOMCTBA.

BuneonpoexkTop

HokyMeHT-Kamepa

Beb6-kamepa

Muxkpodon

BBOZIa-BbIBOMIa). [laHHBIE B IIOCTO-
SAHHYIO MaMATb 3aHOCATCS IPU U3-
TOTOBJIEHIY KOMIIBIOTEPA.

OCHOBHBIM YCTPOMCTBOM JOJI-
TOBPEMEHHOI'0 XpaHEHUs  WH-
opmanuu ABJIAETCA BUHYECTEP
(*KecCTKUM THUCK).

BuHuecTep HaXOAUTCSA BHYTPHU
CHUCTEMHOTO O0JIOKa, HO OTHOCHUTCS
K BHEIIHUM yCTPOHCTBAM IIaAMSATH.
CyIiecTBYIOT BUHYECTEPHI, KOTO-
pble MOT'YT IIOAKJIOUATBCA K CHU-
CTeMHOMY OJIOKY.

BunuecTep MOXKHO YCJIOBHO pas-
JIeJINTh Ha HECKOJIBKO JIOTHYECKHUX
nuckoB (pasmenoB). OOcay:xkuBa-
HUEe OJHOTO JIOTUYEeCKOTO pasjesa
He 3aTparmuBaeT APyTUe PasjiesIbl.

Kpome BuHuUecTepa, K YCTPOU-
CTBaM BHENTHEUN MaMATU OTHOCATCA
OIITHYECKUE AUCKU 1 (PJIHI-IaMATh.

He BxopdAmime B CHCTEMHBIN
0JIOK yCTpOIiCTBa HA3BIBAIOT IIe-
pudepuiHbIMHA.

IIepugepuiinbie ycTpoiicTBa BBOAA-
BBIBOJIa IIOJKJIIOUAIOTCSA K IOPTaAM
(pasbpeMaM) MATEPUHCKOM IIJIaThI
nan KapT pacmupeHuii. OObIYHO
OHU BBIBOJIATCS HA 3aJHIOIO ITAHEJb
KOMIIBIOTEpA.

C HasdHAUeHWEM KJIaBUATYPbI, MbI-
TN, MOHITOPA, IPUHTEPA U CKaHepa
BBl TO3BHAKOMUJINCHL B 6-M KJiacce.
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PaccmoTpum HasHaueHUe JIpPyrux
nepugepuiiHbIX YCTPOMCTB.

BupeompoekTop mnpesHasHaAUYeH
ISl TIPOEIMPOBAHMUA U300parKeHu s
Ha OOJILITIION 9KpaH.

JoKyMeHT-KaMepa  T03BOJIAET
MIOJIYUYUTh IIU(pPoBoe m300pakeHue
JIIOOBIX IIPEeIMETOB.

Beb6-kamepa — wmaJopasmepHas
nmudpoBas BuAeo- mUaM (POTOKAMe-
pa, cimocobHasA B peajibHOM BpeMe-
HU (puKcupoBaTh u300paKeHUsd,
npefHasHAUeHHbIE [JIA JaJibHe-
et epexauyu no cetu MHTEpHET.

[nisa BBoma 3BYKOBOU WMHQOpMA-
U UCHOJb3YIOT MUKPO(OH, a OJad
BOCTIIPOMBBEIEHUSA — aKyCTUUYECKUe
cucTeMbl (3BYKOBBIE KOJOHKM I
HaymHuku). MHorna mMukpodoH u
HAYNIHUKU OOBEeIUHSIOTCS B OJHO
YCTPOMUCTBO — TapHUTYPY.

Paccmorpute mpumepst 17.2—17.4
Ha c¢. 110—113. PapruTypa

Kosouknu

1. YTto Takoe annapatHoe ob6ecrnevYeHne KomnbroTepa?
— 2. Kakne KOHCTPYKLMUM KOMMbIOTEpOB BaM U3BECTHbI?
3. HazoBute MobunbHbIE KOMIMbLIOTEPDI.
4. [1ns 4ero npegHasHa4yeH npoueccop?
5. Kakas 6bIBaeT namsatb KOMnbioTepa?
6. [Ina yero npegHa3HadeHa onepaTuBHas nNnamartb?
7. Ona Yyero npegHasHayeHa NoCTofiHHaA NamMATb?
8. Ha3oBute ycTponcTBa BHELUHEN MaMSATW.
9. MNepeuncnnte ycTtponcrtea Beoga MHopMaumm.
10. HazoBuTe ycTponcTea BbiBOAA MHOPMALUN.
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YnpaxHeHus

1 Onpepenute o6beEM NamMATU XECTKOrO AMCKA KOMMbKOTepa, K KOTOPOMY
Bbl MMeeTe OOCTyn B BalleM y4yebHOM 3aBefeHun unu goma. Kakon ob6bem
3aHUMaeT MHpopmaums, XpaHswasnca Ha Hem? 3anuwnTe faHHble B TeTpaib.

2 Kakum, Ha Baw B3rnag, MOXeT 6bITb KOMMblOTEp 6yayuiero? Hanvwwnte
acce Ha 3Ty Temy.

3 C nomollblo rpaguyeckoro pepakTtopa Paint cospaite nsobpaxeHue
KOMMbtoTepa 6yayLlero.

§ 18. OnepaunoHHas cuctema
18.1. Buasl onepaimimoOHHBIX CHCTEM

ITpumep 18.1. Onepanuonnaa cucrema (0C) —
KOMILJIEKC IIPOrpaMM, II03BOJISIO-
Uil II0JIb30BATEJII0O OOIIaThCA C
KOMIIBIOTEPOM, yIIpaBJIAONINH]
yCTpPOMCTBAMU KOMIIbIOTEpPa, IIPO-
Windows 10 rpaMMamMu u mHpOpMAaIluUei, xpa-
HANIelicA B MaMATH KOMIIbIOTepa.

KommbroTepbsl  paboTarmT  IIOJ
i
d N yIpaBJeHUEM pPa3JIUYHBIX OIlepa-
ac
ITMOHHBIX cucTeM. MlHOrIa Ha OMHOM
&

3Hauku HamboJiee
pacupoctpaneHHBIX OC

KOMITBIOTEPE YCTAHABJIUBAIOT He-
ckoJsbKo OC. Haubosee pacmpocTpa-
HeHHBIe ceMelicTBa OC 11 HACTOJIb-
Linux HBIX KOMIILIOTEPOB UM HOYTOYKOB:
Windows, Mac OS, Linux. Muorue
cMapT(OHBI W IJIAHIIETHI pabdoTa-
ot mox yupasienmem OC Android
Android (mpumepsr 18.1 u 18.2).

IIpu BKJIOUEHUM KOMIBIOTEPA
olepaloHHAaA CHUCTeMa HadyuHa-
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€T aBTOMATUUYECKU 3arpysKaTbCsd
C IOJUCKA B OIEPATHUBHYIO IIaMATH
KOMITBIOTEPA M OCTaeTCs TaM [0
BBIKJIOUeHNsS KoMnbioTepa. OC Bce
BpeMs HaXOAUTCSI B paboueM co-
croauuu. 3arpyska OC m3 mgosro-
BPEMEHHOII IIaMSATH KOMIbIOTepa B
OIIEPATUBHYIO Ha3LIBAETCA 3arpys-
KOH KOMIIBIOTEpA.

OC BBIBOOUT Ha dKPaH MOHHTOPA
npurjameHrne K padoTe B KaKou-
aubo ¢dopme. B oTBer mosb3oBa-
TeJb JaeT KOMAaHAY Ha BBIMOJHE-
HHEe KOHKpEeTHOro neicTBusa. Ecam
Takasd KomaHpga sHakomMa OC um B
JaHHBII MOMEHT BpPEMEHU MOKEeT
ObITh BbIIOJIHEHA, To OC ee BBIIIOJI-
HSEeT, eCcJd HeT — TO0JIb30BATeJIO
BBIZIAETCSI COOTBETCTBYIOIIIEe COO00-
mieaue. Ilocae storo OC okupaer
CJEAYIONIYI0 KOMAaHIy MOJb30BaTe-
as. Takoil pe:xuM pabOThI Ha3bIBA-
eTCs TUAJIOTOBBIM PEeKHMOM.

¥ coBpemenHbix OC amajoroBbIii
pexum rpapuuecKuii.

B rpacgmmueckom pesknme moJib-
30BaTeJIb MOYKET 3a/laBaTh KOMaH-
a6l OC, BbIOMpasA WX U3 Pa3IWU-
HbIX MeHo. IIpu Takoil opranu-
sanuu guajgora KomaHzam OC
COOTBETCTBYIOT  OIIpeJleJIeHHbIE
3HAUKY (HeOOJbIINEe KapTUHKN).

BreiOop KOMaHI YacTo OCYIIECT-
BJAIOT C IIOMOIIbI0 MbImu. Tak,

IIpumep 18.2. TI'paduueckue
pexxumbr OC.

OC Android
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IlepBasa
crema UNIX Osnia paspaboTa-
Ha B 1969 r. B mompasmeseHUU
Bell Labs xommammm AT & T.
C Tex mop OBIJIO CO3TAHO OOJIBIIOE

OoIIepanmruoHHaA cu-

KoJmuecTBO padamdyHbix UNIX-
CHUCTEM.

B 1981 r. kopmopamma IBM
pasMecTuJa 3ampoc Ha CO3JaHU’e
OIIePAIMOHHON CUCTEMBI, KOTOPAs
IOJI2KHA OBbLJIa WMCIIOJb30BATHCS B
HOBOM CeMelicTBe KOMIIbIOTEPOB
IBM PC. Microsoft BeIKymma
mpaBa Ha OMNEPAI[MOHHYIO CIHCTe-
my 86-DOS y Seattle Computer
Products u mauasa pabory 1o ee
Monu(UKAIIUKA II0A TpeOoBaHUS
IBM.

IIpumep 18.3.
3uauxku Pabouero croja
'hk KommbioTep
:';'_ Kopsuna
-
L g CeTeBoe
OKPYJKeHIe
j< Mou ZOKyMeHTHI
IIpoBOogHUK
- | p pik

HAIIpuMep, OPraHM30BaH JIHAJIOT
IIOJIB30BaTEJsI C OIIepPaIlIOHHBIMU
cucreMaMu cemeiictBa Windows.
OC mo3BoJIsseT mOJIL30BaTEeJIO Pa-
0oTraTh C APYTUMH IIPOrPaMMaMU.
OHa HaAXOAUT HIPOrpPaMMy B JOJIIO-
BpeMeHHOI maMaATu (Ha ANCKe), 3a-
IPysKaeT ee B OIEPATUBHYIO IIaAMATH
M 3aCTaBJISIET IIPOIECCOP BBIIOJI-
HATH KOMaHIbI JaHHOM IPOrpaMMBbI.
B omepatuBHyi0 HOaMATHL MOYKET
OBITH 3arpy:KeHO0 HEeCKOJBbKO IIPO-
rpamM. Taxoit pekum paboThI Ha-
3pIBaeTcAd MHoOrosagauaeIiM. OC Tak-
JKe OpraHusyeT U KOHTPOJIUPYET pa-
00Ty BCeX YCTPOMCTB KOMIILIOTEpA.
Ha :xectruit nuck OC ycraHas-
JIMBAEeTCsA C 3arPy30YHOT0 MHCKA.

18.2. dneMeHTHI rpa(puUeCcKOro
MOJIb30BaTeJbCKOr0 HHTEepdeiica

Ilons30BaTeIbCKMIT WHTEP-
(eiic — COBOKYIIHOCTH CPEJICTB
M CIOCOOOB B3aMMOEHCTBUA
yeJI0BeKa 1 KOMIBIOTepa.

Cospemennrsle OC wumeroT rpa-
(puuecKkuii IMOJIL30BATEJIbLCKUUN WH-
Tepdeiic. OCHOBHBIMHU 3JIEMEHTaMU
rpaguyeckoro uHTepgeiica ABJIA-
IOTCS OKHA ¥ MEHIO.

PaccmoTpum 1m0o1b30BaTEIBCKIIA
uHaTepdeitc OC Windows 7. Ilocie
darpysku OC Windows 7 ma skpa-
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He KoOMIObIoTepa IosaBJseTca Palo-
YUK CTOJ C APJbIKAMHA U 3HAUYKaAMU
(mpumep 18.3).

Pa6ounii cTol — OCHOBHOE
OKHO Trpa)uecKoro mHTepQe-
ca OC, sammmaroiee Bce IIPO-
CTPaHCTBO dKpaHa.

Buusy Pabouero crosia Haxo-
mutca Ilanmens 3amau. Ha meii pac-
mosjo:kena KHomka Ilyck, KHOIKU
BBIIIOJIHAEMBIX IIPOTPAaMM ¥ OT-
KPBITHIX OKOH J[JOKYMEHTOB, WH-
INKaToOp fA3bIKa MW BpeMeHU (JaThl
1 BpeMeHM), MHINKATOP CEeTEBBIX
TIOJIKJIIOUEHU, PETryJIATOP I'POMKO-
ctu 3ByKa (mpumep 18.4). KHomka
IIyck BrI3bIBaeT I'maBHOE MenHro. C
moMoINbio I'TaBHOro MeHIO IT0JIb30-
BaTeJIlb MOKET IIOJYUYUTh HJOCTYII
KO BCEeM IIporpaMmaM, YCTaHOBJIEH-
HBIM Ha KOMIIbIOTEpE.

Apasik  mpencraBiasier  coOoi
CCBLIKY Ha o00BbeKT ((paiina, Kara-
JIOT) W BCETZa COHEPIKUT CTPEJIKY
[M]. OBoiiHO# mIEUOK JIeBOH KJa-
BUINEN MBIIIN 3allyCKaeT IIPOrpaM-
MY, Ha KOTOPYIO CCBhLIAETCA APJIbIK.
3HauoK 0e3 CTPeJKHU MCIIOJIb3yeTCsa
IJIsT 00O3HAUEHUS CcaMoOro OO0beK-
Ta — HaOKy uau (aiiaa (BUI 3HAUY-
KOB HEKOTOPBIX JOKYMEHTOB IIpe[-
cTaBJieH B mpuMepe 18.5).

IIpumep 18.4.

dnemenTts! [lanenu 3amau

_@-i Kuonka Ilyck

-J 3HaUKM 3arpysKeH-

[Q] HBIX IIPOTPaMM U
ﬂ OTKPBITHIX ITAIIOK

WuagukaTop gaThl
U BpeMeHU

) Nupurkarop cere-
BBIX IOIKJIIOUEHUN
'Eﬂ'l Perynarop
Sl TPOMKOCTH 3BYKAa
Eﬂ Nugukarop A3bIKa
IIpumep 18.5.

3HauUKMW IIPOTrpaMM
W COOTBETCTBYIOIINX

IOKYMEHTOB
3HAUOK 3HAUOK
IIPOrpaMMbI ITOKYMeHTa

TekcToBBII pemgaxTop
Brokuor

J) ]

Power Point

>3 ]

Pascal ABC.NET

AR AR
Litbes Litbes
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IIpumep 18.6. [{raioroBoe 0KHO B mponecce paborsl Ha Pabouem
«OTKpBITHE JOKYMEHTA». CTOJIE MOT'YT PACKPBbIBATHCA AUAJIO-
3 B —— roBbl€ OKHA, OKHA ITaIlOK, OKHA ITPO-
a1 PO ——————T ) rpaMM 1 OKHA CIIPABOYHOM CCTEMBI.
] 5= o= I3z Iss I[na.norom,le OKHA IIpeagHa3Ha-
YeHbl [IJIA OpPraHW3alluud JUaJio-
el . R - ra TMOJIb30BaTeJlA C KOMIIBIOTEPOM
v (mpumep 18.6).
Eae==t OkHO mporpaMMbl TIOSBJIAETCS
TocJIe 3aITycKa IpPOorpaMMbI.
' B okHe cHpaBOYHOII CHCTEMBI

Ilpumep 18.7. OxHO cmpaBou- MOJKHO IIOJIYYUTH CIIPABKy O pa-
Hoit cucremer MS Word. Oore mporpammbl (mpumep 18.7).
[ —— = OTKpPBIBAIOTCA TaKHe OKHA IIOCJIe
' — Haskatud Kiaasumiu F1 B mporecce
; N | paboThI ¢ IIPOrpaMMOM.
T — B 6-M Kiacce BBl y3HAJIM, UTO

e i ' VIIPABJIATL pab0TO IporpaMm IIO-
o 3BOJISIIOT PA3JIMYHbIE MEHIO.
| [imtine —— , MeHI0 — CIOHCOK AJS BBIOOpa
| i = P ve—— KOMaH[.

HocTynn Ko BceM KOMaHAaM, BO3-
MOJKHBIM JJI JAHHOIO OO0BeKTa,

MOMHO IIOJIYUUTH C IIOMOIIIBIO KOH-

IIpumep 18.8. KoutekcrHoe
MEHIO MMalKH.

e O Tk TEKCTHOro MeHIo (mpumep 18.8).

1 w-*—~ ------ b ACOEA : KonTekcTHOE MEHIO BBI3BIBA-
| & o posion o e boeisn. | @TCS IETYKOM IIPABOM KJIABUIIM

— +| mbimm. Ho ecTs u Apyrue cnoco6sr:
= ':;::::::";w ) e CIEIIMAJIBHOM  KJIABUIEM Ha
i (R ; KJIaBUATYPe:
e —
—  Cuchcru b

e couetanmeM KJjiasumi Shift + F10.
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18.3. OcHOBHEBIE 3JI€eMEHTBI
(¢aiiIoBOM CHCTEMBI

Hy:xnaa mam mH(popManua xpa-
HUTCA B KOMIbIOTepe B Buie (paui-
JioB. PaboTa ¢ HUMU ITPOU3BOIUTCS
C TIOMOIIbIO (halJIOBOM CHCTEMBbI.

daiioBadg cucreMa IIpegHa-
3HAUEHa [IJIA OPraHuU3al[uU BBI-
MIOJIHEHUWA oIrepaluii Haj (aiiia-
MU U IIanmkamu (KaTtaJjioraMu).

Kaxxknasa OC moggep:kuBaeT omnpe-
JIeJIeHHBIe (paiiaoBble cucTeMbl. O0b-
eKTaMu Ji000¥ (paitjoBOil CHCTEMBI
ABJAOTCA (haiiyibl, MaIKU U TUCKH.

CrpykTypa (aiijioBOIi CHCTEMBI
Windows mpezcraBiisier co0oil cu-
CTEMY BJIO}KEHHBIX Aok (mpu-
mep 18.9). B Kakmoii mamke MOT'yT
XPaHUThCA APyTrUe Imanku u Qaii-
apl. O mankax uam (aiaax, Haxo-
IAITUXCA B IPYTOM maIrKe, rOBOPAT,
YTO OHM BJIO}KEHBLI B OTY IIAIKY.
CTpPYKTYpPHI, IIOCTPOEHHBIE HA ITPUH-
IIUOAX BJIOMKEHHOCTH (IIOTUYMHEe-
HUSA), Ha3bIBAIOTCS MepapXuuecKH-
mu. PaiinoBasa cucrema OC Win-
dows saBasleTca uUepapXUUECKOI.

daiiyioBasg cucteMa II03BOJISIET
co3laBaTb, IIEPEMMEHOBBIBATH WU
yaanaAaTh (paiabl, IIEPEHOCUTH U KO-
ITPOBAThH (DATAJIBI C OTHOTO HOCUTEJIS
Ha JIpyro#, ucKaTh (pamyibl, XpaHs-
miecs Ha pa3HbIX HOCUTEJIAX, 3aIly-
CKaTh IPOrpPaMMbI HA BBIIOJIHEHIE.

IIpumep 18.9. CrpyrTypy daii-
JIOBOW CHICTEMBI MOJKHO ITPEICTa-
BUTH KaK JEPEBO C IEPEBEPHYTON
KPOHOI1:

KopHeBow
Karanor i
—/ N\
! j =
|/
2y A

IIpumep 18.10. ITyts K daiiay
Newton.jpg: D:\School\®rzmka\
Foto\.

e Jewsawnas rpynna - Flran
a M Komnsrorep B Newton

ﬁ Systemn (C)
a5 Data (Dx)
Distr
4 | School
Teorpagna
& Tunziica =

Foto

IIpu mepexozme m3 mamku Foto
B nanry Odmsmxka IIPOUCXOLUT
IOJ’bEM HA OJWH YPOBEHb mepap-
xuu. [Ipu oOpaTHOM Iepemerre-
HUU — CIIYCK.

ITonroe M (paiiya D:\School\
dusuka\Foto\Newton.jpg o0O3Ha-
yaer, uTo: 1) daitn Newton.jpg
BJIOKEH B MANKy Foto; 2) mamka
Foto BJgOMKeHa B mankry ousmka,
3) manmka ®mzrKa BJIOYKEHA B Mall-
Ky School, HaXoauTcd Ha JUCKe D:

OrobOpaskeHue IIyTH K Ganay
Newton.jpg B aJpecHOI CTPOKe:

« Opis (0 » Schoal » Ssmixs ¢ Felo
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IIpumep 18.11. CeMuKIacCHUK
Bagum pa6Goram ¢ KaraJorom
E:\Mat\Form\l ch\. Crauasa oH
TIOTHSAJICA HA OMMH YPOBEHb BBEPX,
3aTeM eIle pa3 BBEPX, IMOTOM OITY-
CTUJICI B KaTaJior Prog, B KOTO-
pom Haxommjaca ¢ainia zl.pas.
KakoB nyTs K aTomy aiiay?

Pemenue

Bagum pabGotanm ¢ Karajgorom
E:\Mat\Form\1 ch\. IlogaaBmmuce
HA OOWH ypPOBEHH BBEPX, OH OKa-
3ajyica B KaraJjore E:\Mat\Form\.
IlogasaBIinch emie pas BBeEpX,
oH okasajgca B E:\Mat\. Ilocue,
OIIyCTUBIIUCH B Karajor Prog,
Bagum okasascs B E:\Mat\Prog\.
9To U ecTh MyTh K (aitny z1.pas.

IIpumep 18.12.

3HaUKU (PAJIOBEIX MEHEIKEPOB
naa OC Windows

ITpoBomHUK

Total
Commander

Far

WinSCP

Q-Dir

.@'%Ew

OmHy mamku co3JaeT II0Jb30Ba-
TeJIb, APyrue, Takme Kak Mor KOM-—
npTep nUaAM Kop3mHa, CO3LaI0TCs
aBTOMaATUYeCKU IIPU YCTaHOBKE
OIIEPAITOHHON CcHCTeMBbI. dTOOBI
HaWTu (Qaita B (pamjioBOU CTPYKTY-
pe, HYKHO yKasaTh IIyTh K (paiy.

IIyts k ¢aiimy — mocienoBa-
TEJILHOCTb IIallOK, HAYMHAA OT
caMoll BepxXHel u B3aKaHUYUBad
TOM, B KOTOPOM HEMOCPEACTBEHHO
xpauurca ¢aia. Ilyte K (daitry
BMecCTe ¢ uMeHeM (paiijia HasbIBa-
IOT MMOJHBIM MMeHeM (aiiaa.

IIyTe HaumHAETCA C KOPHEBOU
nmanku (UMeHM UCKa) U COINEePKUT
IIOCJIEIOBATEJILHOCTh MMEH IIAlloK,
B KOTOpbIe BJOXKeH (aita. [Huckm
NMEHYIOTCA OOJBIINMI OyKBaMU
aHTJINHCKOro aJjipaBuTa C ABOETO-
yreM mocJie OyKBbBI. VIMeHa TUCKOB
HauuHaorea ¢ C:. Ilocie mmeHm
KaKJOW MamKW CTaBUTCA o0Opar-
HbIA cJarn (cm. mpumep 18.10 mHa
c. 119 u npumep 18.11).

s pabotel ¢ ¢atramu wu
MMarKaMy WCIOJb3YIOT IIPOrpaM-
MbI, KOTOpbIE Ha3LIBAIOT (haMIo0-
BBIMH MEHe KepaMu.

s kaxxgoit OC co3maHbl pa3HbIe
(daiinosrie meuemxkepbl. B OC Win-
dows monryisaapub! IIpoBoguuk, Total
Commander, Far u ap. (mpumep 18.12).
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18.4. TunoBkie onmepanuu
¢ daitraMu ¥ ManKaMu

IIporpamma IIpoBogHMEK I1103BO-
JIsIeT TIOJIb30BaTEJI0 CO3JaBaTh WU
yaanAaTh (aiiabl 1 Karajoru (mar-
KM), KOIIMIPOBATh U IIEPEHOCUTH UX
C OOHOTO HOCUTEJII Ha APYyrou, a
TaKyKe IIeperMMeHOBBhIBATh (haJibl
n mankm (cmocoOnl 3amycka IIpo-
BOAHUKA IIPEACTaBJIEHBI B ITpUMe-
pe 18.13; msMeHUTH OTOOpaKeHUE
nHpopmanuu B IIpoBogHUKE MOMXK-
HO C IIOMOIIBLIO CIIOCOOOB, YKa3aH-
HbIX B mpumepe 18.14). IleticTBus
110 KOIMPOBAHUIO, IIEPEHOCY U yAa-
JeHuio (alijioB aHAJIOTUYHBI [Ieil-
CTBUAM TI0 KONHPOBAHUIO, IIepe-
HOCY W yIaJIeHUIO TEeKCTOBBIX WJIU
rpapuyeckux ()parMeHTOB.

Ilocie KomupoBaHUSA IIOJTYUAIOT
IBa OOMHAKOBBIX (paiiysa. B mamke-
WCTOUHUKE HYKHO BbIOPATh 00'HEKT
Il KOIIMPOBAHUA U B KOHTEKCT-
HOM MEHIO 00'beKTa BBIIOJHUTDL KO-
mauasl IIpaBka — Komuposarts.
Ilocne »aTOrOo cCiemyer BBHIOpPATH
NanKy-IPUEMHUK 1 B €€ KOHTEKCT-
HOM MEHIO BBITIOJTHUTH KOMAaHIbI
IIpaBka — BcraButs. B KauecTBe
WCTOYHVMKA U IIPUEMHUKA MOKET
OLITH BLIOPAHA OJTHA U Ta Ke ITalrKa.

IleiicTBUA IO MepeMelneHu o (aii-
Ja (IIamrKku) aHaJIOTUYHBI JeNCTBU-
AM 10 KommpoBaHuio. CHauaja

IIpumep 18.13. Pasubie cmoco-
ObI 3amycka IIpoBogumKa:
® SPJBIK IporpamMmbl IIpoBOTHUK
Ha PabGouem croe;
e kgonka Ilyck (Bce mnporpam-
mbl — Crammaptabeie — IIposo-
THUK);
® KOHTEeKCTHOe MeHI0 KHOonKu Ilyck.

0

OxkHO (hbaiiaoBOTO MEHeIKepa
IIpoBomHUK

IIpumep 18.14. Cmoco6 oto-
Opaskennsa uHGOPMAIIUKM B OKHE
IIpoBogHUKA BBIOMpAETCA C IIO-
MOIIbI0O MEeHI0 Bua mam KHOIKOM
Wsmenuts npexacraBaeHme (- -)
Ha Ilamenn MHCTPYMEHTOB.

BB OrpomMHBIe SHEGKM

= Kpynsme IHaW

e DbbiuHbe 3HaUG

= Memcse THawmo

=k Cnwcox
Tabmuua

- = == Manrea

i= CofepXAMoe

o
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IIpumep 18.15. <«Topaume»
KJIABUIIIH, WCIIOJIb3yeMble B 1Ipo-
BOTHUKE:

Bripesath Ctrl + X

Konuposats Ctrl + C

BceraButh Ctrl + V

Brigeaurs Bce Ctrl + A

IIpumep 18.16.

[ r ] — - |

JlommoTHUTEIbHBIE OIEpPaIuud C
(aitiamMu, KOTOpbIe IIOAIePKUBa-
10TCs (ailJIOBBIMU MEHEeIKePaMIU;:

daiioBIIH
MeHeIKep

Onepamnus

ApxuBanus
daiioB

IIBeToBOE
BbIJeJIeHUe
MEeH
daiioB

Her | da| Ha

BcraBka
COIEPIKIMOrO | ...
oydepa THHO Ha | Ha
obMeHa

B Bume (haiima

B IIaIlKe-MCTOUHUKE HYKHO BbI-
OpaTh O0BEKT IJISA IIepeMeIleHusd U
B KOHTEKCTHOM MEHIO 00'beKTa BbI-
nonHuTh KoMaHabl IIpaBka — BbI-
pe3arb. Ilocie sToro BbIOMpaeTCs
MManKa-IpueMHUK U B KOHTEKCTHOM
MEHIO IaIlKU-TTPUEeMHNKAa BBIIIOJIHSI-
ercsa komauaa Il paska — BeraBuTsh.

Heny:xuble (ailjbl 1 mallKu MO-
ryT ObITH yhaJjeHbl. I[Ja aToro mx
BBIJEJAIOT, a 3aTeM HaKuMaloT
kaaBunty Delete ma KiaBumarype
WJIV BBITIOJHAIOT KOMaHay Dana —
— ¥Yanaautse. Ilocae ynaaeHus o0b-
eKThI 00bIUYHO IToMeIraroTca B Kop-
3uHy. KopsuHa npegHasHaueHa IJis
BPEMEHHOTO XPaHEHUS YAaJIEHHBIX
00BeKTOB. YaasieHHbIe 13 Kop3uHbI
00'bEKThI BOCCTAHOBUTEL C IIOMOIITBIO

OIlEpAIlMOHHOM CHCTEeMBLI HEBO3-
MOJKHO.
g BbIOJIHEHWA  oHepanuii

cpasy C HECKOJBKHUMH O0BeKTaMU
WX HYKHO BBIAEJUTHb. Eciu 005-
eKTBhI PACIIOJIOMKEHBI PSAIOM, TO UX
BBIIEJIAIOT TaK: IIEJKAIOT MbIIIBIO
Ha TIepBOM OO'BEeKTe M, yIep:KuBas
kjaaBuiny Shift, meaxkaror Ha 10-
ciaengHeM. Ecau BwimensemMbie 00b-
eKThI He PAaCIOJIOYKEHBI PSAJAOM, TO
WX BBIJEJISIOT, YAEep:KUBad KJIaBU-
mry Ctrl.
Hna paboTel B

MOXKHO WCII0JIb30BATh

IIpoBogHUKE
«ropauue»
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kjaapumu (mpumep 18.15), uTo mo-
3BOJISIET YCKOPUTH BBLIMOJIHEHUE He-
KOTOPBIX HeHCTBUIA.

BHYTpM OTKpPBITONM HanmKU MOMK-
HO €03JaTh HOBYIO mamnky. [{ia aTo-
ro HYXHO HakaTh KHOmKy HoBas
nmanKa B MeHIO oKHa IIpoBomHuKa.
IloaBurca nanka ¢ umenem «HoBas
nanka» (mpumep 18.16). 9To mma
MOJKHO IIOMEHATH Ha MHOe.

YToObl mepeMMeHOBATh (haiii
WJIN IIAaIIKy, MOKHO BOCIIOJIb30BaTh-
cAd COOTBETCTBYIOIIUM ITYHKTOM
KOHTEKCTHOTO MeHI0 (haitna wuaum
TTaITKY.

C mporeccoM co3gaHUSA HOBOMI
manmku B (ailjioBoM MeHemKepe
Total Commander mo3HaKoOMbBTECH
CaMOCTOSATEJIHLHO, PACCMOTPEB IIPU-
mep 18.17.

1.
ap

. YTo Takoe 3Ha4oK?
. YTo Takoe ApnbIK?

ONO U AW

Y10 Takoe onepaumnoHHas cucrtema?
. Kakne ocHoBHble dyHKUUKM BbinonHset OC?

IIpumep 18.17. Cosmanue marm-
ku B Total Commander:

® OTKPBITH IAIKY, BHYTPU KO-
TOpPOM OyHmeT HaXOAUTLCSI HOBadA
TamKa;

e HasKaTh KHONKY Co3maTrh Ka-
TaJor uian Kiaasuiiny F7:

Fo s e b o 8 e Tn 1

3 P L i 8 e 0
e -
L T

i)

e B oTKpbIBIIeMca OKHe Coas-
JaTh HOBBIM KaTajor (IamkKy)
BBECTU MM HOBOM ITAIIKM:

[ ——

[re—
o[ G

. Ana yero ucnone3dyetca kKHonka Myck?

. Y10 Takoe channosas cucrema?

Kakve onepauuu nNo3BoNseT BbIMNOAHATL dpannosas cuctema?
. Kakve nporpammbl HasbiBaloT (pannoBbiMKU MeHepxepammn?

9. Kak 3anyctutb pannosbini MeHenxep?

- - YnpaxHeHus

1 ) Yuntenb paboTan B nanke E:\Ina ypoxos\7 xnacc\3axanua\. [10TOM
nepeLuen Ha ypoBeHb Bbille, BOLWEN B Nanky Tema 4 W yganun u3d Hee dann
O6obuwenne.docx. KakoBO nonHoe ums anna, KoTopbiv yaanun y4utens?
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2 W3meHuTe ¢boH Pabodero ctona. [Onsg 3TOoro BbINOSHUTE cregylolime
OEeNcTBUS:
1. IllenxkHUTe IPaBOM KJIaBUINel MbIMu o Pabouemy cTony u B
KOHTEKCTHOM MeHIO BbiOepuTe IlepcoHamm3amms.
2. B OTKpBIBIIEMCSI OKHE BBIOEPUTE OGHY U3 TEM.

MokaxuTte y4uTento pesynsrtat CBOen paboThbl.

3  Wcnonbays kHorKy Myck, 3arpyaute Ha Pa6o4unit cTon cnegyowme npo-
rpammbl U3 nogmeHto CtanpapTHble: BnokHoT, Kanebkynsatop, Paint, WordPad.
Pacnonoxunte okHa ¢ nporpammamu Kackagom, Ctonkon, Pagom, ncnonb3ys
KOHTEKCTHoe MeHIo lNMaHenn 3agay. lNMokaxuTte y4ntento cBow paboTy, nocne
3TOro 3aKpownTe BCE OKHa.

4 | PazHecuTe 3Ha4ku No pasHbiM yrnam Paboyero ctona. BeicTponTe 3Hau-
KW. Vlcrnonb3yst KOHTEKCTHOe MeHto Paboyero ctona, oTCopTUPYMTE 3HAYKM MO
TMNYy, Aare, pasmepy. [okaxuTte yunTento peadynsrar cBoen paboThbl.

5 Cospante gepeBo nanok crenylowen CTpyKTypbl:
MP_Onepauun Ynp_1

I I Ea
— ‘ z2

Ynp_2 o ‘ 23
b—7— 1%

— ‘ z5

1. B manke z1 cosgaiite paiin — goxymeaT MS Word ¢ numenem
textl.docx, B KOTOPOM OTBETHTE Ha BOIIPOC 8 IOCJIe 3TOT0 mapa-
rpada (pyOpuKa «BOIPOCHI 1 3aJaHUS AJIs IIPOBEPKU 3HAHUI»).
2. B manke z2 cosmaiTe m3oOpaskeHHe cMaiija B rpa-
(uueckom pegakrTope Paint, coxpanus ero mog nMeHeM
risl.bmp.

3. CronmupyiiTe paita risl.bmp u3 mamku z2 B NaOKy z4.

4. CronupyiiTe nanky ynp 1 B manky z5. IlepenmenyiiTe nan-
Ky z5 B manky ¢ uMmeHem Copy. CKkonmpoBaHHbIe manku z1, z2,
z3 mepeumMenyiTe B Copyl, Copy2, Copy3 COOTBETCTBEHHO. Yaa-
Jaute nanky Copy3.
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§ 19. JlokanbHaa KoMnbloTepHas ceTb

HKemauue nepemasars mHpOpPMA-
I[MIO OT OJHOI'0 KOMIIbIOTEPA K APY-
romMy, O0€CIeUYUTHL II0JIb30BATEJIAM
COBMECTHBII JOCTYI K TeXHuYe-
CKUM yCTPOMCTBaM, IIPOIrPaMMHOMY
obecrieueHNI0 1 MH(POPMAITMOHHBIM
pecypcaM KOMIILIOTEPOB BbIZBAJIO
He0oO0XOANMOCTL O0OBeIVHEeHUI KOM-
IILIOTEPOB B €AUHYIO CETh.

KomneiorepHass cetb — 00b-
eINHeHe KOMIIBIOTEPOB, obecre-
YMBAIOIIlee COBMECTHOE MCIIOIb30-
BaHUEe CETEBBIX PECYPCOB.

KomnbloTepbl, pacmoJIosKeHHBIe
Ha HeOOJIBIIINX PACCTOAHUSIX IPYT
OT JIpyra, MOT'YT OBITH O0'heqUHEHbI
B JIOKAJbHYIO C€Th. ITO, KaK IIPaBU-
JIO, C€Th OJHOI OpraHu3aIumn, yueo-
HOro 3aBefeHusa u aAp. (mpumep 19.1).

ITo cmocoOy opranmsanuu Jio-
KaJIbHbIe KOMIIBIOTEPHBIE CETHU Je-
JIATCA HA OJHOPAHTOBBIE U CETH C
BBIIeJIEHHBIM CE€PBEPOM.

B omHOPaHTOBBIX CETAX BCE KOM-
IIbIOTEPHI paBHOIIPaBHEI. CeThb C BhI-
JIeJIEHHBIM CEPBEPOM WMEET OAWH
BBICOKOIIPOM3BOAUTEIbHBIN  KOM-
IBIOTEDP, YIIPABJIAIONINN paboTOH
BCell ceTU. ITOT KOMITbIOTED Ha3blI-
Baercsa cepBepoM. OH mpemocTas-
JIIeT CBOU PECYpChl AJI COBMECT-
HOT'O WCHOJIb30BAHUSA OCTAJIbHBIM

IIpumep 19.1.

Komnbiotep KomnbtoTep  Komnbrotep

1 2 3
L — = - = -

KommyTartop MpuHTEP

CxeMa JIOKAJIbHOM CeTU

Ilpumepom JOKaJIBHOM KOM-
IIBIOTEPHOI CeTU SBJISETCS CEeTh B
Kabuuere nHpopmaruku. OHa Cy-
II[eCTBYEeT OJIS TOr0, YTOOBI yua-
Imrecsa MOIJIX padoTaTh ¢ OGHUMU
U TeMHu Ke HNH(GOPMAIIMOHHBIMI
pecypcaMu ¥ HCIIOJb30BaThL 00-
U IIPUHTED.

Enuapix mpaBua moBegeHUA
I0JIb30BaTeJIel B JIOKAJbHOMN CeTU
He cyimiecTtByeT. Tem He MeHee
OTMETHUM HEKOTOpbIe OOII1Ee Tpe-
0oOBaHUA:

® He mepegaBaiiTe APYTUM II0JIb-
30BaTeJIIM Ballle MMS U IIapOJb
IJIS BXOZIa B CETh;

® 110 BO3MOJKHOCTH COXPAaHSNTE
WH(pOpMAaI0O Ha [IHCKe Ballle-
ro KOMIIbIOTEPA, a He Ha AUCKAaX
00IIIero o Ib30BAHU.
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IIpumep 19.2. K annapaTHOMYy
obeciieueHnI0 pPabOThl JTOKAJIbHOMN
CeTH OTHOCATCS CETEeBBbIE IIJIATHI
(KapThl) U CIIeIaJbHBIN Ka0eJb.
CeTeBbIMU ILTaTAMH  JOJIKHBI
OBITH OCHAIIEHBI BCE KOMIIBIOTE-
pbel cetu. OHM mTpenHA3HAUYEHBI
IJid IpueMa U mepefgadyu mHOOP-
MAaIlU B CETH.

CeTeBoll Kabeab

y

CeTeBOM MMOPT

B 0OecrpoBOAHBIX JIOKAJBHBIX
CeTAX IHCIIOJb3YeTCsA TOUKa J0-
CTyIIa, a Ha Ka)XJI0M KOMIIbIOTEpPe
IOJI;KHA OBITh YCTAHOBJIEHA CIIe-
nmuajgbHasa OecIpoBoAHAsS ceTeBasd
njara tuna Wi-Fi.

KOMIBIOTEPAM CeTH, Ha3bIBA€MbIM
KJINEHTAMH, U MOXKEeT YIIPaBJIATh
uX paboToi.

Ilo cmoco0y moaK/IIOUEeHUS KOM-
IIbIOTEPHBIE CETH MOI'YT OBITH IPO-
BOAHBIMHU 11 0€CIIPOBOTHBIMM.

s opranmsanum padOTHI KOM-
IILIOTEPOB, OOBEIMHEHHBIX B JIO-
KaJbHYIO CeTb, HEOOXOAMMO COOT-
BETCTBYIOIIlee almnaparHoe (IpuMep
19.2) u mporpamMmMHOe oOeciieueHme.

IIporpaMMHYyI0 TIOAIEPIKKY Pabo-
ThI KOMIIBIOTEPOB B JIOKAJbHOU CETU
BBITIOJTHAET OIlePaIlnOHHA s CUCTEMA.

KomnbioTepsl 00BeOIUHAIT B
CeTH IJI COBMECTHOTO KCIIOJIb30Ba-
HUA ceTeBbIX pecypcoB. CeTeBbIMU
pecypcamu (pecypcaMu CeTH) KOM-
IILIOTEPOB MOT'YT ABJIATHCSH:

1) rexunueckue yctpoiicTBa (MO-
JIeMbI, IPUHTEPI, JUCKOBOIbI 1 AP.);

2) mporpamMmMHOe obecrieueHue (orre-
paIliOHHELIE CHCTEMbLI, PAa3JIUYHbIE
PeIaKTOPhI U AP.);

3) nH(pOpPMAITOHHbIE
(aitnwr ¢ mHpOPMAIIIIETT).

s mocTtyia K ceTeBBIM pecyp-
caM uvacTo ObIBaeT HY:KHO yKasaThb
WM II0JIb30BATENIS M €ro HapoJib.

ITonb3oBaTen b, Ha KOMIBIOTEPE
KOTOPOT0 HaXoauTcA pecypc (paii,
IVCK, ITallKa, YCTPOMCTBO), ABJISIET-
cs ero BJIaIeJIbIIeM 1 UMeeT IIOJTHBIN
IOCTYI K 3TOMY pecypcy. Baanenerr
pecypca MOXKEeT paspelluTh Ipy-

pecypchbl
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TUM TIOJb30BATEJISAM CETH [IOCTYII
K CBOoeMy [OWCKY, IIalkKe, Gaiiiy.

IIpocMOTDp [MOCTYIHBIX CETEBBIX
PEecypcoB OCYIIIeCTBJISIETCS B IIall-
Ke Cern. B meii oToOpaskaioTcs 00-
e PeCypChl CeTH, K KOTOPOI IOI-
KJIIOUeH KOMITbIOTep (KOMIBIOTEPHI,
MamnKu, (Gaiabl, IPUHTEPHI).

Backmneiimnieii xapaKTepUCTUKOMN
paboThI JIOKAJIBHOU CETH ABJISAETCS
CKOPOCTH Ilepefauyu MH(popManuu B
Hell — KoJn4yecTBO WMH(popmanuu,
mmepefaBaeMoe 3a eQUHUILY BpeMme-
HHu. CKOpOCTh Ilepemauu MHEMOPMA-
IIUU TI0 CETU OOBIUHO M3MEPAETCA B
out/c. (PaccmoTpure pelieHue 3a-
naum B rmpumepe 19.3.)

IIpumep 19.3. Omnpenenute
o0beM (aiisia KOMITBIOTEPHOM
IIpe3eHTalluu, eCJIU IIepefada ero
II0 CeTH IPOHCXOAUT 3a 5 C IIpU
ckopoctu 1 024 000 6ut/c. 3amu-
IIIUTEe IIOJyUYeHHBIH pPe3yJbTaT B
KuJjgo0anTax.

Pemenue
1024 000 o6ut/c - 5 ¢ =
=(2'°- 102 - 5) 6ur =
= 219. (23 5% 6ur = 2'3 - 5* 6ur.
ITepeBemem OUTHI B KMJIOOAMTHI:
1 6aiit = 8 6urT, uau 22 6ur;

1 Ko6aiiT = 1024 Oartira,
niu 2'° Gaiit;

1 K6aiit = 23 - 21° = 2'3 6ur;
213 - 5% / 213 = 5= 625 Koaiir.

1. [Ina 4yero KoMnblOTEPbl 0OLEOUHAOT B CETU?
— 2. Kakafa ceTb Ha3blBaeTcs NoKarnbHON?
3. C NnomMOLLbIO Yero KOMMNbTEPbI 06BEOVHAIOTCA B NIOKANbHYK CETb?

4. Kakue 6bIBalOT NlokanbHble ceTn?

5. HasoBuTe ceTeBble pecypchl.

ynanHeHMﬂ

[1 j Onpepenute obbem Buaeodralnna, ecnu nepegada ero no Ccetn
onunack 1 MuH 20 ¢ npu ckopocTn 80 + 102° 6uTt/c. 3anuwnTe Nony4YeH-

HbIM pe3ynbTaT B Merabamtax.

(2 Onpepenute o6bem 3BYKOBOIO (haiina, €cim nepeaada ero no cetu
anunacek 0,5 ¢ npu ckopoctn 155 merabut/c. 3anuumnte NONYYEHHbIN

peayneTaT B 6anTax.

(3 Onpepennte ckopoOCTb Mepeaaun VHOPMALWK MO CeTW, ecnu ap-
XMBHbIN (pann obbemom 1,5 [6anT nepepasanca 2 MuH.

4 Onpepennte CKOPOCTb Nepefadn nHopmauum no cetu, ecnu dann
C KOMMblOTEPHOW Urpon o6bemom 3,2 6anT nepepasasnca 3 MUH 45 c.
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§ 20. ApxuBauus

B 40-x rr. XX B. yueHbIe, pabo-
TaBIIve B 00JacTu MHMOPMAII-
OHHBIX TEXHOJIOTUI, TIPUIILIN K
BBIBOJY, UTO MOKHO paspaboTaThb
TaKoil cIIoco0 XpaHeHUs JaHHBIX,
IIpX KOTOPOM IIPOCTPAHCTBO MIJIS
XpaHeHus OymeT pacxom0BaTh-
ca Oosiee sKOHOMHO. OgHUMU U3
IIEPBBIX AJTOPUTMOB IO CYKATHUIO
TaHHBIX SBJAIOTCA AaJTOPUTMBI
Illernona — Pawmo u Xapdmana.

F

Tk

Kaox 9nByn llennon (1916—
2001) — aMepumKaHCKUII WHIKe-
Hep u MaTeMaTUK, OCHOBATEJIb
Teopuu UHGOPMAIIUU. BOILITHH-
cTBO 0Aa30BBIX IIOHATUU TEOPUU
cixkatusa wHbpopManuu OBLIO pas-
paborano Kaomom IllenHOHOM.

b

=
'

Pob6eptr Mapuo ®@ano (1917—
2016) — uTaIbsgHO-aMEePUKAHCKUHI
yUeHbIll, M3BEeCTHLIII paboTamu
B oOsacTu Teopuu WH(POPMAIIUU.
On HesaBucumo ot Kiuoma Illen-
HOHa M300peJ aJITOPUTM CIKaTUA
nH(pOpMaIuu.

20.1. IIporpaMMbI-apXUBaTOPHI

Hna  pamuoHaAJBHOTO  XpaHe-
HUSA WHQOPMAIMM Ha KOMIIBIOTED-
HBIX HOCUTEJSAX  HCIIOJb3YIOTCA
ITPOrPaMMbI-apXUBATOPHI, ITO3BOJIS-
OIUe MPEeACTaBUTh NH(MOPMAIIUIO
B YIIaKOBAaHHOM Bufe. APXUBBI CO3-
aiOT B CJEOYIONINX CIAYUYadX:

e HEOOXOIMMO CO3/IaTh PE3ePBHBIE
Konuy HamboJee Ba’KHBIX (hamJioB;

e TpeOyeTcsi OCBOOOAUTH MECTO
Ha IUCKE;

e cIeayeT IiepenaTh (QamnJbl IO
DJIEKTPOHHOM TIOUTE;

e IIJTAHUPYETCA IIEpEeHeCTH 00JIb-
I10e KOJHUYecTBO (PaijioB Ha IPYy-
Ir'Oli HOCUTEJIb;

e HY;KHO BalUTUTh uH(poOpMa-
IIUI0 OT HECAHKIIMOHWPOBAHHOIO
IOCTyTIa — 3alapoJIuTh ee.

YnakoBeiBaThL (paligibl U pas-
MeIlaTh WX B CIeNUaJbHBIX ap-
XWBaxX IIO3BOJISIOT ITPOTPaMMOBbI-
apxuBaTOpbl. ApPXMBHBIH (paiia
(apxuB) XpaHUT B YyNaKOBAaHHOM
BUJe Apyrue (aiyabl (OZUH UJIU He-
CKOJIBKO), KOTOpBbIE IIPU HEOOXOmu-
MOCTH MOTYT OBITH M3BJIEUEHBI U3
apxuBa B MepBOHaAUYaJbHOU (hopme.

IIporpamMmMmbI-apX“BaTOPhl MOT'YT
BBIIOJIHATH cJieAylomnirue PDYHKIIUN:

e IIOMeEITIeHe MCXOMHBIX (DaiijioB
B apXUuB;
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e 3BJIeueHEe (haiiJIOB U3 apXUBAa;

e yraJjenue (paiijoB 13 apXuBa;

e IIPOCMOTP OIVIABJICHUSA apXUBa;

e IIPOBEPKa apxuBa.

Pasmep apxmBa OOBIYHO MEHBIITE
pasmepa Bcex BXOIAMINX B HETo (paii-
goB. Jlns mpeoOpasoBaHus mHGOP-
Mauy  OPOrpaMMbI-apXUBATOPBI
WCHOJIL3YIOT pPasHble aJITOPUTMBbI,
O3TOMY pasMephbl apXMBOB, COAEP-
JKaIuX OOHU U Te Ke (paiiyibl, HO
CO3IAaHHBIX C IIOMOIIIBIO PA3JIUUYHBIX
apxX1UBaTOPOB, MOT'YT OTJINYATBLCS.

Wudopmaria B apxuBe XPaHUTCS
B 3aKOJUPOBAHHOM BHJIe, TIO3TOMY
JIJISI IIPOCMOTPA COIEPIKUMOr0 apXuB-
Horo (paiiia HYKHO BOCIOJIB30BATh-
cAd TIporpaMMOH-apXuBaTOPOM. YUTo-
OBl paboTaTh c (hailjioM, €ro CJeayeT
u3BJieyb U3 apxuBa. JlemaroT ITO,
WUCIIONB3YA Ty JKe IIporpaMmy, C IIO-
MOIITBI0O KOTOPOII CO3/IaBAJICSI apXUB,
WJIV C TIOMOIIIBIO APYTOil TPOrPAMMBI,
PpacIio3HAIOINEl JaHHBII TUI apX1Ba.

20.2. Co3ganue apxmuBOB
M u3BJIieueHne (aiiioB U3 apXuBa

Ceromus cyimiecTByeT OOJIbIIIOE
KOJIMYECTBO IMPOTrpaMM-apXHUBaTO-
poB: WinRar, 7-Zip, WinZip u nap.
(mpumep 20.1). ApxuBHBIe (hallJIbl
UMEIOT PaCIIUPEHUsI, COOTBETCTBY-
[oIIKe ITPOrpaMMaM, ¢ IIOMOIIILIO KO-
TOPBIX UX CO3JaBaJu: .rar, .7z, .zip.

HsBunx Xappmanm (1925—
1999) paspabotas MeTOm TOCTPO-
€HUS MUHUMAJbHO-U30BITOUHBIX
KOZOB. YUeHBIII BHeC BaXHBIN
BKJIaJA B UHPOPMATUKY ¥ BO MHO-
JKeCTBO APYyTrux obJjacTeil 3HaHUSA
(o GoJIBITIeli YAaCTU B SJIEKTPOHU-
Ky). B 1952 r. cosman ajaroputm
KOOWPOBAaHUS, U3BECTHBIA KaK
aJToOpuTM, UJIU Kox, Xaddmama.

Boapmine apxwBBI  JaHHBIX
XPaHAT B CIEeIHaJIbHBbIX XPaHHN-
Juinax wuH@popMmanum — gara-

IeHTpax.

IIpumep 20.1.

SHAUKM IPOrpaMM-apXuBaTOPOB
JE8 | WinRar

7-Zip || WinAce

WinZip
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IIpumep 20.2. KoutekctHOE

MEHIO C BLIOOPOM apXuBaTopa:

Oracprarss
Mamserwme

Coagate
Mevats

T-fip 4

CRC SHA ¥
Crarmposats Sa3m garnbodoc
CTpbiTs © NOMOLIGIO....

WinRAR ,

Ompaswrs »

Buipeaats
Konmposars

Cospars ApnsiK
¥aanws
Mepewnenoeats

Ceo#icTea

IIpumep 20.3. Komauasr MeHIO

apxmBaTopa Io mobaBaeHunIo (aii-
JIOB B apXUB:

Dofanure B agan_.
fotasars 8 sgms Tenace 206 mar
Oofannrs 1 JPEAE W OTTRPARNTE PO e=madil...

Botasars § s “Tenscc_3016haer™ n aTnpasime no e- il

ApxuBarop WinRar

OoGasnme € apimy...

Cocate st ornpassms no email_.,

Aobasnme & “Tnacc 2016727

Cocare 8 "Tenace_2016.72° w oTnpasime mo email
AeBasnre & “Tenace_ 2016.zip”

Coare 8 "Tenace_20162p"™ u ompagame no email

Apxuarop 7-Zip

IIpu mnpocmoTpe crucka @(aijaoB
B IIpoBomHuKe apxuBHBIE (paiijbl

momMedYaioTCA 3HAUKaMu el (.rar),

kdz (7, L) (zip).

IIpu  ycraHoBKe  mporpaMm-
apxXmBaTOPOB MAEMCTBUA II0 CcO3Ja-
HUIO apXWBOB UM W3BJIEUCHUIO (haii-
JIOB u3 apxmBa J00aBIAIOTCSA B
KOHTEKCTHOEe MEHIO JII00OTO 00BheK-
Ta PanJOBOM CHCTEMBEI.

s cosmaHusa apxXuUBHOTO (paiiia
HeoO0XO0A1MO:

1. OrxkpeiTh IIpoBOAHUK.

2. Bergenuth haiibl.

3. lllenkHYyTh IpaBOM KJIaBUIIIEH
MBIIIIH.

4. BeiOpaThs mIporpamMmy-apXmuBa-
Top (mpumep 20.2).

5. BeiOpaTh OfHY 13 KOMAaH]I:

a) «J1o6aBUTH B apXxuB (K apXUBY)»;

0) «/lobaBuThr B apxuB (K apxwu-
By)» C IIPEAJIO}KEHHBIM WMeHEeM
(mpumep 20.3).

ApxXUB C TIpPeaI0oKEeHHBIM KUMe-
HEeM CO3JaeTcsA B TEKYyIel IamKe.
Ecau BriOpana komanga «llo6aBUTH
B apxuB (K apXuBY)», TO MOJIb30Ba-
TEeJII0 HYKHO 3aJaTh UM apxXuBa U
yKasaTh HamnKy, B KOTOPOil OH Oy-
T XPaHUTBHCS.

Hnsa usBiaeyenusa (PaijgoB u3 ap-
X1Ba HYKHO:

1. OrxpeITh IIpOBOOHUK.

2. BribpaThs apxuBHBIA (haii.
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3. llleTKHYTH ITPaBOM KJIaBUINIEH
MBIIIIH.

IIpumep 20.4. Komaunasr MeHIO
10 U3BJIEYEHNUIO (DATIJIOB M3 apXUBa:

4. BriOpaTs OgHY M3 KOMaH/I:

a) «M3Bieub B TEKYIYIO MANKY
(PacmakoBaTh 37€Ch)»;

0) «U3Bieun (aitibl... (Pacmakxo-
BaTh)» (mpumep 20.4).

IIpu BBIOOPEe KOMaHABI «M3-
BJIeub B TeKyIinyioo mnanky (Pacma-
KOBaTh 37ech)» (hailjibl 13 apxmBa
OyayT IIOMeIleHbl B Ty JKe IIall-
Ky, B KOTOPON HaXOAWJICS apXUuB.
IIpu BBIOOPEe KOMaHIBLI «M3BJiEeUb
daitawl... (PacmaxkoBaTb)» I0JB30-
BaTeJ b MOJIXKEH yKas3aTh MMA Mall-
KM, B KOTOPYIO OYAYT U3BJIECUCHBI
daiianl.

T o WiREAR
Franesn dadabt.,
H'\Iﬂl"‘-h a IFH'J'II'.\!.'IL'I I'III:I‘:.'

Foanew a fenacs 2016

ApxuBarop WinRar

DT pid T Eposal

CmpeTe amo »
Farmarmcas

Pl CoaiTe 158k

FarraoaTs e .'q_ra:.;_'_';q &

_"nl-'Fl_'Hi1h

e C i e B iy

A W DTSR R el

oty k “Tonsce_2015.71"

Cmate 8 "Teasce A TE" b osnpasiits no sl
Aofzane k " Taonsce_58op"
Caama 8 “Tenpcs _HEnp" m otnpasets mo emnl

Apxusarop 7-Zip

1. Kakon cpann Ha3biBalOT apX1BHbLIM?

2. [1na Yyero npegHasHa4eHbl NporpamMMbl-apxmBaTopbI?
3. Kak 3aapxusuposatb pans(-bl)?

4. Kak nasnedb ann(-bl) n3 apxmea?

YnpaxHeHus

(1 Cosparite pucyHok B rpadudeckom pepaktope Paint. CoxpaHute
hann Ha gucke. 3aapxusupynte 3TOT hann. CpaBHUTE pa3mepbl UC-
XOOHOro N apXuBHOro hannos.

2 3aapxusupynte rpaduyeckmii ann  pasHbiMKM  apxmBaTopamu.
CpaBHuTE pasmepbl NOJSTYYEHHbIX apXUBOB.

(8 3aapxuBupyiiTe (haiinbl pasHbIX TUMOB: PUCYHKM, TEKCTbI, IPOrPaMMBbl.

4* CpaBHUTe pas3mMepbl UCXOAHbIX (PANIOB M UX apXMBOB Pa3HbIX TU-
nos. Kakve chaiinbl cxvmaroTcs ny4iie?

5 M3BnekuTe (hannbl N3 apxnBa, yKkaszaHHOro y4nuTesiem, B CBOKO Marky.
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§ 21. NporpammHoe o6ecne4vyeHne

IIpumep 21.1. Ilpuxiaagzbie
IIPOTPAMMBI.

PepaxkTopbl 00pabaTbIBAIOT MH-
dopmMaIuoo, MOPEACTABIEHHYIO B
TEeKCTOBOI, I'pauUecKoii, 3ByKO-
BOM, umca0Boi (hopme. Hampumep:
TEKCTOBBIN pemakTop MS Word

(J£%), rpaduueckuii pemaxKTOp
Paint (- / ), TpaduuecKuii pe-
nakTop Inkscape (44).

MynbTumMenuiiHbIE ITPOrPAMMBbI
COUeTAI0OT BO3MOXKHOCTHL PAOOTHI
¢ BuAeo(pparmMeHTaMU, 3BYKOM,
aHUMAIHEeH, CTAaTUYeCKUMU Kap-
THUHKaAMMW W TuneprekcroMm. Ha-
IpuMep: IIporpaMma HOJsA CO3-
manusa mpeseHTaruii MS Power
Point ().

KoMMyHUKAIMOHHBIE mmpo-
rTpaMMbI IpeJHAa3HAUeHbI  IJIs
TMOAIEPKKY  TOJH30BATETbCKOTO
mHTepdeiica mpu paboTe B CETH.
Hampumep, Opaysepnl: Internet
Explorer (._!), Mozilla Firefox
(#¥), Google Chrome (G' ).

IIporpaMMBI-TIEPEBOAUUKY  IT€-
peBoAAT MHMGOPMAIIUIO C OIHOI'O
€CTECTBEHHOr0 s3bIKa Ha [JIpY-
roii. CyImecTByOT IPOrpaMMbI-
CJIOBApU [JIA IIEPEBOJA OTHEJb-
HBIX cioB ABBYY Lingvo (FH),
IpPOrpaMMbl [JIsI II€PEBOJA TeK-
cToB Promt (V) U OHJIaHOBEIE

cepsBuchkl HA Google, Yandex u ap.

21.1. Knaccuduramus
MIPOrpaMMHOTO O00ecrnedYeHu s

IIporpammuoe oOecneuyeHue
(ITO) — CcOBOKYITHOCTH BCEX KOM-
IIBIOTEPHBIX ITPOTPAMM.

KomnbroTep paccMaTpuBaioT Kak
eINHYI0 CHCTEMY, COCTOSIIYIO U3
almmapaTHoro oOeclieueHus, IIPO-
rpaMMHOr0 o0eciieueHusa U UHPOP-
MaIlMOHHBIX pecypcoB. II0O kKowm-
IbIOTE€pPa TOCTOAHHO W3MEHseTCsd,
COBEPIIEHCTBYETCH, JOMOJHSAETCS.

IIporpammHOe obecrieueHrE KOM-
IIbIOTEPA 110 Ha3HAUEHUIO OLIBaeT:

1) cucremHoe;

2) IpuKJagHOe;

3) MHCTPYMEHTAJbHOE.

Cucremuoe II0 — mporpaMmbl
s oOecreueHUs PabOTHI KOMIIBIO-
Tepa ¥ KOMIILIOTEpHBIX cereit. Cu-
cremuoe IIO 1o3BOJIsIET ITOJIB30BA-
TEJI0 OCYIIECTBJISATH PYKOBOACTBO U
KOHTPOJIb HaJ paboToii KOMIIbIOTe-
pa ¥ KOMITLIOTEPHOU CeTH, a TaKiKe
obecreunBaeT BO3MOYKHOCTH BBITIOJ-
HeHUusA Ipyrux mnporpamm. K cucrem-
HOMY IIPOIPAMMHOMY OOeCIeueHUIO
OTHOCATCA y:Ke 3HAKOMbIe BaM OIle-
paInuoHHbIE CHCTEMBI, (haiIOBbIE
MeHeIKephbl, apXNBATOPEI.

IIpurkaagnoe II0 — mporpammel
IJISI PeIeHn s 3a4a49 O peeIeHHOTO
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KJacca mpenmeTrHoir obsiactu. Ilpwu-
kJagaoe 110 camoe MHOTOUMCIIEHHOE
(mpumep 21.1). [lnsa HanMeHOBaHUSA
IIPUKJIAJHBIX IIPOrPAMM MCIIOJIb3Y-
0T TEPMUH NPUJOkKeHus. K mpu-
KJIAAHBIM IIPOrpaMMaM OTHOCSTCS:

e IIPOTPAMMBI  OOIIIETO HAa3Ha-
yeHuA (TpeOyioTcAa ITPaKTUYECKU
KaKJIOMY II0JIb30BaTEJIIO);

e IIPOrPAMMBbI CHEIIMAJILHOIO Ha-
3HaueHud (IpegHa3HAUEHBI JJIA IIPO-
¢reCcCOHAJBHOT'O MCIOJb30BAHUA B
pPa3JINYHBIX c(hepax AeATeTbHOCTHU);

e KOMITbIOTE€PHbBIE UTDHI.

HNucrpymenraasnoe I10 npenna-
3HAUEeHO IJis co3ganusa apyroro 110
(mpumep 21.2). C mHCTPYMEHTAJIb-
HbIM 110 paboTaroT mporpaMMUCTHI.

21.2. BpeaoHOCHBIE TPOrPaMMBbI
M CIIOCOOBI 3AIMTHI OT HUX

BpemoHocHbIe mporpaMMbI —
CIIeI1aJIbHO HaIlICAHHbBIE IIPOrpaM-
MBI, CIIOCOOHBIE HAaHECTH VIIepo
nH@OPMAIIUM, XpaHAIIelcsa Ha
KOMIIbIOTEPE, WJIU BBIBECTH KOM-
IIBIOTEP U3 CTPOS.

IIo cmocoby pacmpocTpaHeHus
BPEIOHOCHBIE IIPOrPAMMEI AEJIATCS
Ha KOMIIbIOTEPHBIE BUPYChI, CETE€BbIe
YepBd U TPOSHCKME IIPOrpaMMBbl.

KommnbioTepHble BHPYCHI MOTYT
PaCIIPOCTPAHATHECA CAMOCTOATEIBHO,

IIporpaMMBbl II0 MX IIPABOBO-
MYy CTaTyCy MOXKHO pa3[IesiUTh Ha
CPYIIIIBI:

® IIaTHEIE;

® CBOOOZHO PACIPOCTPAHAEMEIE;

® yCJIOBHO-O€CILIaTHbIE;

® TpoOHbIe (OIIEHOYHEIE);

® [eMOHCTPAI[MOHHEIE.

IIpumepsl cBOOOIHO pacIpo-
crpausgemoro IIO: OC Linux, rpa-
duueckuii pegaxTop Inkscape, an-
TuBUpycHBbIe TporpaMmMbl AVAST
u AVG, cpema mporpaMMHpOBa-
ausa Pascal ABC.NET.

IIpumep 21.2. K wunHCTpyM™MeH-
TaJILHOMY IPOrpaMMHOMY obecIie-
YEHUIO OTHOCUTCA VsKe U3BECT-
Hasg BaM cpejila IPOrpPaMMUpPOBa-
uus PascalABC.NET (}1).

IIpooOpas coBpeMEeHHBIX BH-
pycoB — mporpamMma «JlapBuH».
B 1962 r. umH)KXeHepbl M3 aMe-
PUKaHCKON KOMIAHWUMW CO3Ja-
JU UTrPy C TaKUM Ha3BaHUEM.
CMBICSI ee COCTOSJI B yHOAJIeHUU
BCeX KOIIMU IIPOrpaMMBbI IIPO-
TUBHUKA W 3aXBaTe MOJS OUTBBHI.
IIporpaMMbBI-BUPYCHI ~ BO3SHUKJIU
0oJiee ABAMIIATU JIET CIIYCTS.

PerynsipHoe  apxXxuBUpOBaHUE
W pesepBHOE KOIMpoBaHme (daii-
JIOB IIO3BOJIUT MHHUMU3UPOBATH
yimep0d oT BUPYCHOU aTaKH.
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IIpumep 21.3. UuTtepdeiic mo-
IMyJASPHBIX aHTHUBUPYCHBIX IIPO-
TpaMM.

-

Morton

'
@ lagmrs

Norton AntiVirus

no0aBJIsis CBOM KOJ K APYyrum (pai-
JIaM.

CereBble 4YepBH HE U3MEHSIOT
(hafibl Ha AMCKaxX, a pacupocTpa-
HSIOTCSI B KOMIIBIOTEPHOM CEeTH —
IIPOHUKAIOT B OIEPAIIMOHHYIO CHU-
CTeMy KOMITbIOTepa, HaXOAT ajape-
ca IpyruxX KOMIILIOTEPOB WJIU II0JIb-
30BaTejieii U PacChLIAIOT MO 3TUM
azpecaM CBOUW KOITWMU.

TposHCKHe mporpaMMbl — 3TO
BPEIOHOCHBIE IIPOrPAMMBbI, KOTO-
pble caMu He PaCIpOCTPaHAIOTCH,
a, MAaCKUPYACh IIOJA TOMYJISIPHYIO
IIporpaMmy, HTOOYKAAIOT II0JIb30-
BaTeJIs IIEPeIrcaTh BPEeIUTEJsI U
YCTAaHOBUTL €r0 Ha CBOH KOMIIBIO-
TEeP CaMOCTOATEJILHO.

BoapmimHCcTBO BUPYCOB paspada-
TBHIBAETCA MJIA NPUUYMHEHUS Bpena
II0JIb30BAaTEJSIM, pPabOTAIUM C
OIEPAITMOHHBIMU CHUCTEMaMU Ce-
meiictBa Windows.

IIpu BapasKeHMU KOMIIbIOTEpa
BUPYCOM Ba’KHO ero OOHAPYKUTb.

ITpusHaku 3apaKeHus:

1) mennenHaa paboTa KOMIIBIO-
Tepa;

2) 3aBucanusa m cbou B padoTe
KOMIIBIOTEPA;

3) u3MeHeHne pa3MepoB (haiioB;

4) ymMeHbITIEHE pa3Mepa cBOOO-
HOI ONepaTHUBHON MaMATH;

5) BHAUUTEJBHOE YBEJIUUEHUE KO-
JudectBa (aiijoB Ha IUCKE;
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6) mcuesHoBeHME (DAMJIOB 1 ITAIIOK
WJIN HCKa)KeHMe UX COJePsKIMOrO.

IInsa OopbOBI C BPESOHOCHBIMU
mporpaMMaMM HCIIOJIB3YIOT IIPO-
rpaMMHBIE CPEICTBA aHTUBUPYCHOM
3amuTel: AHTUBUpPYC Kacnepckoro,
Norton AntiVirus, AVAST, Dr.Web,
AVG u gp. (mpumepst 21.3 u 21.4).

CkaHupoBaHUe KOMIIbIOTepa B
IIONMCKaX BPEIOHOCHBIX IIPOrpPaMM
OOBIYHO BBITIOJIHAETCS aBTOMATIUE-
CKU IPU KayKJaIoM BKJOueHuu. Ilpu
CKaHMPOBAHUU aHTUBUPYCHAS IPO-
rpaMMa HINeT BUPYC IyTeM CpaBHe-
HUS KOJA HMPOorpaMM C KOJaMHU W3-
BECTHBIX €l BUPYCOB, XPaHSAIINXCS
B 0ase JaHHBIX.

OgHEM U3 OCHOBHBLIX CIIOCOOOB
00OpPBLOBI ¢ BPEIOHOCHBIMU IIPOrpPaM-
MaMu ABJSETCA CBOeBpeMeHHasd
nmpodpuarakTuka (IpegoTBpallieHue
3apasKeHuns).

Yrob6bl IIPEeJOTBPATUTH 3apaske-
HIEe KOMIIBIOTEpa, HYsKHO COOJIO-
IaTh CJEIYIOIe PEeKOMEeHIAITIIN:

1) He BamyckaiTe mIpPOrpaMMbI,
nonyueHHbIe n3 HTEepHeTa, 63 mpo-
BEPKM Ha HaJU4YMe B HUX BUPYCA;

2) mpoBepsiiTe BCe BHEIIHIE HO-
cuTeJn Ha HaJU4YNWe BHPYCOB, IIpe-
JKJle 4YeM KOIIMPOBATh WJIN OTKPBI-
BaTh cojJlepsKalluecsd Ha HUX (DamIbl;

3) yCTaHOBUTE AaHTUBUPYCHYIO ITPO-
rpaMMy U PEeryJdapHO IOJIb3YUTECh
€10 IJIsI IIPOBEPKU KOMIIBIOTEPOB.

IIpumep 21.4.

SHAUYKU MOMYJIAPHBIX
AHTUBUPYCHBIX IIPOTPAMM

Antusupyc Kacmepckoro

AVAST

Norton AntiVirus

PP

< Dr.Web

AVG

CaMbIM pa3pPyIIUTEJIbHBIM BU-
pycoM B3a BCIO HCTOPUIO HUX CY-
IIIECTBOBAHUS CUUTAIOT BUPYC
«ILOVEYOU». Ou Obl1 pasocJaH
Ha IIOYTOBbIE AMUKKN ¢ DPuiawni-
nouH B 2000 r.; B Teme mmuceMa co-
nepskaJsiachk crpoka «ILoveYou», a
K MUCbMY OBLJI MPUJIOMKEH CKPUIIT
«LOVE-LETTER-FOR-YOU.TXT.
vbs». IIpu OTKPBITUY BJIOKEHUS
BUPYC PAacChLIaJl KOIIUIO CAMOT'O
cebs1 BceM KOHTaKTaM B ajpec-
Hoit Kuure Windows, a Taxkke Ha
azpec, YKasaHHBIN KaK aJgpec OT-
mpaBuresda. OH TaKkyKe coOBepIaT
PAO BPEIOHOCHBIX KN3MEHEHUI B
crCcTeMe II0JIb30BaTeJIA.

Bupyc mopasua 6oiee 3 MJIH
KOMIILIOTEPOB IO BCEMY MHUDY.
Viep0, KOTOpPBIIZI UYepBb HaHEC
MUPOBOII SKOHOMUKE, OBIJI Ha-
CTOJIBKO BEJIMK, UYTO BUPYC BOIIIEJ
B KHury pexopzaoB 'maHecca.



YnpaxHeHus

1;1 ~ MNepeuvicnnTe Ha3BaHUs U3BECTHLIX BaM MpOrpaMm:

1. Y10 Takoe nporpammHoe obecrneyeHne?
2. Ha Kakue Krnaccbl MOXHO pasfenuTb nporpaMMHoe obecrneveHune B

3aBUCMMOCTWN OT Ha3Ha4eHua?
3. Kakne nporpammbl Ha3blBatOTCA BPEAOHOCHBIMU?

4. HazoBuTe BUAbI BPEOOHOCHLIX MPOrpamm.
5. Kakne npusHaku ykasblBalT Ha TO, YTO KOMMbIOTEP 3apaKeH?
6. YTo Heob6xooMMo penartb, 4TOObl NPEedOTBPaTUTL 3apa)KeHue KOM-

netotepa?

7. YKaxuTe nporpaMMbl aHTUBMPYCHOW 3alLLUThI.

1. IlnaTHbIe.
2. CB0oOOMHO pacirpocTpaHsIeMbIe.

2 3anuwuTe B TeTpaauM Ha3BaHWUs aHTUBMPYCHbIX MpPOrpamMm, KOTo-
pble YCTaHOB/EHbl Y Bac AOMa, B LLUKOSIbBHOM KOMMbIOTEPHOM KabuHeTe,

y Bawwux gpysen.

(3 OnpepenuTe, K KakoMy Kfiaccy NporpamMmmMHOro 06ecreyeHmns OTHO-
CATCS NpOrpammbl, 3Ha4KN KOTOPbIX NPeacTaBfeHbl Ha PUCYHKaX.
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FnaBsa 5
PABOTA C BEKTOPHOWU F’PA®UKON

§ 22. NoHATUe BEKTOPHOW rpachukm

OpHo M3 HaAIpPaBJIEHUI WCIIOJIb-
30BaHUS KOMIILIOTEpPA — CO3JaHUe
u oOpaboTKa rpadguueckux m3oodpa-
skeHuit. Hampuwmep, cxem, uepTe-
JKell, PUCYHKOB, (poTorpadmuii.

KomnsiorepHas rpadura —
obsacTe MH(GOPMATUKY, U3yUaIO-
Ias MeTOALI M CPEeICTBa CO3Ja-
HUS U 00paboTKU u300paKeHUn
C IIOMOIIbI0 aNMapaTHOI'O0 U IPO-
rpaMMHOTO oO0ecIlieueHusI KOM-
mbIOTEpA.

B zaBucumocTH; oT crmocoba mpe-
CTaBJIEHUSA B IIAMATU KOMIIBIOTEP-
Hble M300pa’KeH’sd MOXKHO pasze-
JUTh Ha OBa BHJA: PaCTPOBYIO U
BEKTOPHYIO IrpapuKy.

PacrpoBas rpapmra — usobpa-
JKeHme, IIpeCcTaBJIAIoee cO00i Co-
BOKYIHOCTh ITUKCeEJIell, OKpallleH-
HBIX B pasHbIe IBeTa.

BekTopHasa rpagpura — 1300-
paskeHUe B BHUIe TeoMeTpuye-
cKux (uryp (rpaduuyecKux mIpu-
MUTHBOB), OIIMCAHHBLIX MarTeMa-
TUUYEeCKUMHU (DOPMYJIaMMU.

(Paccmorpute npumep 22.1.)

OcHOBHBIE 00JIaCTH IIPUMEHe-
HUSA KOMIIBIOTEPHOU TI'pa)uKU:
HayJHasd, JeJ0Basi, KOHCTPYKTOP-
CKasd, UIJIIOCTPaTUBHAA C(EPHI.

Paginumsa B mpencraBeHUN
rpadguuecKkoi nH(poOpMaIIUu B pac-
TPOBOM ¥ BEKTOPHOM BHE CYIIe-
CTBYeT IJis rpapuuecKux (hamion
u cmocoboB mx obOpaborku. Ha
9KpaH MOHUTOpPA TIpadUUecKyo
MHpOPMAIINI0O MOXKHO BBLIBECTU
TOJBKO B PACTPOBOM BU/IE.

IIpumep 22.1.

BekTopHOe m3o0OparkeHue

BexkTopHOEe 1m300pasKeHre MOMK-
HO CPABHUTH C allIlIMKaIlnei, co-
CTOAIIEN W3 KYCOUYKOB IIBETHOI
OyMaru, HaKJeeHHBIX (HaJIOKeH-
HBIX) OOUH Ha apyroui. OgHaxo, B
OTINUYKE OT AIIlINKAIN, B BEK-
TOPHOM M300paKEHUU JIEeTKO Me-
HATh (OPMY M IIBET COCTABHBIX
yacTeu.
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IIpumep 22.2.

I'parueckre TpuUMUTUBEI

JIuuanusa

IIpsasmoyroabHUK

AJLIINIIC

TpeyroiabHUK,
MHOTOYTOJbHUK

3Bes3na

—
-
/\
A

IIpumep 22.3. WHTepecHOU
0COOEHHOCTHIO BEKTOPHBIX PemaK-
TOPOB ABJIAETCA BO3MOXKHOCTH
u3MeHeHUA (OpPMBI HapPHCOBAaH-
HBIX OT PYKU KPUBBIX. Takike y
BEKTOPHBIX PEeJaKTOPOB MMEIOTCH
CpelCcTBa PACIOJIOKEHUSA OOBEeK-
TOB OTHOCHUTEJIBHO APYT Apyra u
KOMaHIbI crield(pdheKToB.

Wamenenne GopMbl KPUBBIX

OO

Bzaumnoe pacmosoxenne
00'BLEKTOB

@0 ®0 O

IIpumenenue creip@PdeKToB

— s

Tenn

Oo0Bem

I'pa¢pyueckne NTPUMUTUBBI —
IIPOCThIE TeoOMeTpuUecKue (PUTyphl:
MTPAMOYTOJBHUK, OKPYYKHOCTH, 3JI-
JIUTIC, IWHUA U T. A. (mpuMmep 22.2).
C moMoIIpio MaTeMaTuuecKux ¢op-
MYJI OIMCBIBAIOTCA (popMa, IIBET U
ITPOCTPAHCTBEHHOE II0JIOKEHUEe CO-
CTaBJIAIIUX M300pakeHmue rpadu-
YeCKUX IIPUMUTHBOB.

I'papueckuii IpuUMUTUB — He-
3aBUCUMBII 00'bEKT, KOTOPBINT MOXK-
HO PeJaKTHUPOBAaTh.

Ilonoxxenne wu (¢opma rpadpu-
YeCKUX IIPUMHUTHBOB 3aJal0OTCSI B
cuctemMe rpapuuecKUx KOOPAWHAT,
KOTOpas cBA3aHa ¢ dKpaHoMm. Ha-
Yajl0 KOOPAMHAT PACIIOJIOKEHO B
BEPXHEM JIeBOM yTIiy sKpaHa. Ocbhb
OX wmampaBJieHa cJeBa HaIpaso,
ocsk OY — cBepxy BHu3. Koopmu-
HaTHas CeTKa COBHIAjJaeT C CeTKOU
MUKCeJIen.

HocTonHCTBAa BEKTOPHOTO W30-
OpasKeHm’s:

1) HeGosbITION pasmep rpaduue-
cKoro (paiiia;

2) ipeoOpasoBaHuA 0e3 HCKaKe-
HUNI;

3) prcoBaHUIe
OBICTPO U IPOCTO;

4) He3aBUCUMOE pPeIaKTHUPOBAHLE
yacTer m3o0paKeHmnsd;

5) BBICOKasg TOUYHOCTH
COBKU.

(IIpounratiTe mpumep 22.3.)

OCYyIIEeCTBJAETCA

IIPOPU-
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OnHako B BEKTOPHOU Trpadure
IPaKTUUYEeCKU HEBO3MOKHO JOCTUUD
doTOpEaIMCTUYHOCTH.

Ina ommcaHus IBeTa u300pa-
JKeHUI WCIOJb3YIOTCA Pa3JIUUHbIE
IIBETOBBLIE MOJIEJIN.

Ilon mBeTOBOM MOIEJIBIO IIOHU-
MaeTcs CIIOCO0 OIMCAHUS I[BETa.

IIBeTOBBIE MOIEIM OIMCHIBAIOT
I[BETOBbIE OTTEHKUW C IIOMOIIHIO
CMEIIMBAaHUA HECKOJbBKUX OCHOB-
HBIX IIBeTOB. JII000OH IIBET MOYKHO
PasJIOXKUTh Ha OTTEHKU W COIIOCTA-
BUTH eMy Ha0OOp Ymucesl — I[BETO-
BBIX KOOPIUHAT.

OcHoBHBIE IIBeTa pPa30MBAIOTCA
Ha OTTEHKU II0 APKOCTU — OT TeM-
HOTO K cBeTJioMy. KasKooMy oTTeH-
Ky NpHCBAWBAaEeTCA YHNCJIOBOE 3Ha-
yeHHe (HAIIpuMep, caMOMYy TEeMHO-
my — 0, camomy cBeTsiomy — 259).

Onna m3 HaumboJiee pacIpocTpa-
HEHHBIX ITBETOBBIX MOjeJieli Hasbl-
Baetrcsa RGB (mpumep 22.4). Jlrob6oit
IIBET B 9TOU MOJEJU IIPEICTABJISIET
co0oil CJIO}KeHMe TpexX OCHOBHBIX
BetoB: KpacHoro (Red), sesemoro
(Green) u cunero (Blue). UmenHo
Ha TaKOW MOIeJU IIOCTPOEHO BOC-
ITPOMBBEJIeHNe IIBETa COBPEMEHHBI-
MU MOHUTOPAMU U TEJIEBHU30PaMMU.

B mnosnurpaduu ucoosb3yeTcs
I[BeTOBas MOJeJb, HasbIBaeMasa

B 1mpoimsioMm WHIKEHEPHI, CO3-
JaBasd uYepTeKM OOJBIIUX [JeTa-
Jieli B HATYpPaJbHYIO BEJIUUYNHY,
HUCIIONIb30BAJIY TOHKWE ILJIaHKH,
YTOOBI IIPOBECTU KPUBHLIE IIO 3a-
JaHHBIM TOYKAM. OTH IIJaHKU
Ha3bIBAJNUCh CILIAWHAMU (TUOKU-
MU JIeKaJaMn).

Q)

Ceiiuac B BEKTODPHBIX PeIaKTO-
pPax TOXKe MCIIOJBb3YIOTCS CILJIA-
HOBBIE KPUBBIe — KpUBBIE Beabe.
CBoe HasBaHWE OHU IOJYUYUIU B
YecTh (DPAaHITy3CKOTO MaTeMaTUKa
IIrepa Beswne (1910—1999).

VUueHBIII IIPEAJIOYKUJ OIIUCHI-
BaTh KPUBYIO, ONMHUPAasCh HA Bep-
IIIUHBI MHOTOYTOJbHUKA, 3aKJIIO-
YaloIiero ee B cebe:

YnpasnstoLlas
To4ka

Ynpasnsowias
NMHUS

Kpveas Besbe
«— (cermeHT)

OnopHas

TouKa OnopHas

TO4YKa

YnpasnsioLas
NMHWA

Ynpasnsowas
TO4YKa

IIpumep 22.4. IIBeToBasi Mo-
neab RGB.
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IIpumep 22.5. IIBeToBasi Mo-
near CMYK.

IIpumep 22.6. O6sacTu mpuMme-
HeHIs BeKTOPHOU rpadurm:

® IIPOMBIIIIJIEHHOE ITPOEKTUPO-
BaHUE;

® BU3ya/M3anud TPeXMepHBIX
00'EKTOB;

® aPXUTEKTypa U CTPOUTEJb-
CTBO;

® TaHIIMA(THLIA TU3alH;

® IOCTpOeHUuEe TIpapuKoOB IIO-
BEePXHOCTeI;

e moaurpadusa, pexrjaama.

CMYK (upumep 22.5). OcHOBHBIE
I[BeTa B Hell — ToJ1y00ii, My pIyPHBI,
JKeaThIi. [laHHYI0 IIBETOBYIO MOZEIb
YacTo IPUMEHAIOT AJA ITPUHTEPOB.
Yxe 3HaKoMBIN BaM TIpaduue-
ckuii pemakTop Paint npegunasunauen
IJ1s1 pabOTHI C PACTPOBOI Ipa)MKOM.
PactpoBrle rpadguueckue pemakKTo-
pPbl HCIIOJIB3YIOT HE CTOJIbKO MIJIA
co3maHmA M300paKeHmil, CKOJBbKO
o ux obpaboTku. BekTopHbBIE pe-
MaKTOPbl OPMEHTHUPOBAHBLI HAa CO3-
naHme wus3oOpakeHuii. BekTopHas
rpaduKa MOKeT BKJIIOUYATh B ce0A 1
M300paKeHns PaCTPOBOI rpauKu.
BekTopHbIe TpaduuecKkue pemak-
TOPBI ITO3BOJIAIOT COXPAaHATH M300-
paKeHUs B PasIMUHBbIX BEKTOPHBIX
¢dopmarax, cpeagum KOTOPBIX MOYKHO
BBIJIEJINTh YHUBEpcaJbHBbIe Trpadu-
yeckue (popmarbl U (opmMarbl OT-
IeJbHBIX BEKTODPHBIX DPEIaKTOPOB.
OgHUM U3 HEJZOCTATKOB BEKTOP-
HOUMl Trpa)uKM ABJSETCSA IIporpam-
MHas 3aBUCHUMOCTB. V30o0paskeHnue,
CO3IaHHOE B OJHOM BEKTOPHOM pe-
IaKTope, KaK ITpaBUJIO, HE ITPeod-
pasyerca B ¢opMar ApPyroil mpo-
rpaMMbI 0e3 IIOTrPEeITHOCTEH.
IIporpammbl BeKTOPHOM rpaduKm
HAIIJIU IIPUMeHeHre B 00J1acTU TeX-
HUYECKOT0 PUCOBAHUA, UEPTEIKHO-
rpapuuecKux m OQPOPMUTEIbCKUX
paboTt, rpauuecKoro u IIOJHUIPAa-
(pumueckoro nusaitHa (mpumep 22.6).




§ 22. ToHsATME BEKTOPHOM Frpadurkm

141

W3BecTHBIE BEKTOPHBIE PEIAKTO-
pei: CorelDraw, Adobe Illustrator,
Inkscape (mpumep 22.7). BexTop-
Hble I'papuuecKue pemaKTOpPbl II0-
3BOJIAIOT BBIIOJHATL Pas3HOOOpas-
HbIe oIlepalnuy Haja rpauyecKuMUI
o0BLeKTaMU.

HecmoTpa Ha pasHooOpasue BeK-
TOPHBIX I'pa)UUeCKUX pPefaKTOPOB,
OCHOBHBIE TIpHEMbI PAabOTHI C BEK-
TOPHBIMU N300PaKeHUAMU OCTAIOT-
cs HEM3MEHHBIMU.

IIpumep 22.7. CorelDraw u Adobe
Illustrator — mmaTubIe Tporpam-
Mmbl. PemaxkTopom Inkscape Mo:x-
HO TOJb30BAThbCS  OECIIJIATHO
(http://www.inkscape.org).

3HAUYKM BEKTOPHBIX
rpapuuecKux pegakTOpOB

T,

CorelDraw

A 4
CorelDRAR
' Adobe Illustrator

Inkscape

1. Kakasa rpacdmka Ha3blBaeTcsa BEKTOPHON?

2. Y710 Takoe uBetoBasi Mmoaenb?

3. Kak BocrnponsBoguTcs LBET B LIBETOBOW Moaenn?
4. Ha Kakoin Mmogenu nocTpoeHO BOCNPOM3BEAEHNE LIBETA MOHMTOPaAMN?

5. YTto Takoe rpaduyeckuii npuMmMTUB?

6. Kak HasbIiBaloT nporpamMmy, Mo3BOMAKOLLYID paboTaTb C BEKTOPHOM

rpadoukon?

YnpaxHeHus

;1: MpvBepnTe npumMepbl rpaddMyeckux NPUMMTUBOB.

2 Onpepenute, U3 Kakux rpagu4eckmx npu-
MUTUBOB COCTaBJIEHO U306paXkeHne netyxa.

3 C nomolbio rpadyecknux MpPUMUTUBOB
cocTaBbTe B TeTpaau U3obpaxxeHus:

1. Jomuka.
2. IIBeTka.
3. Komkun.
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§ 23. UHTepchenc BEKTOPHOro
rpacdpnyeckoro pepaktopa Inkscape

ITpumep 23.1. OKHO BEKTOPHOTO
rpaduueckoro pegaxkropa Inkscape.
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IIpumep 23.2. BeKTOpHEBIN pe-
maxTop Inkscape mosxeTr paborarnb
¢ paryaMu Ppas3TUUYHBIX (hopMa-
TOB, HAIIPUMED:

.svg — dopMar, KOTOPBIA ¥cC-
moJsib3yeT pemakTop Inkscape;

.eps — (dopmart, obecmeunBaIo-
I BRICOKOE KAUYeCTBO PUCYHKA;

.png — pacTpoBHIl (hopmaT
n300pasKeHu, TIOAIEePIKUBATO-
Ui TPO3PAUYHOCTH (POHA;

.bmp — Hec:xaTBII pacTpPOBBII
(opmaT nzobpasKeHMii;

.pdf — ¢dopmar obMeHa MOKY-
MeHTOB OT Adobe, KOTOpBIA MO-
JKeT comep:kaTh Jo0Oble couera-
HUA: TEKCT, MIPUDPTHI, PACTPOBYIO
U BEKTOPHYIO TpaduKy.

PaccmoTpuM TeXHOJIOTTIO PaOOTHI
C BEKTOPHOU rpadguKoit Ha mpumepe
penaxkropa Inkscape (mpumep 23.1).
PenakTop mMeeT BCTPOEHHBIN yued-
HUK Ha PYCCKOM f3BIKe 1 YIOOHBIM
uHTep@eiic, TO3BOJIAIOIINN JETKO U
OBICTPO OCBOUTL OCHOBHBIE IIPUEMBI
paboThI ¢ BEKTOPHOU I'padUKOii.

OCHOBHYIO YacThb OKHAa pemaKTo-
pa Inkscape saHuMaeTr XoJcT, Ha
KOTOPOM IIOJIb30BaTEeJ b CO37aeT U
penakTupyer wusobOpakenusa. Ha
XO0JICTE BBIJIeJIeHAa CTPAHMIIA.

IlepememniaTbcsa MO XOJICTY MOMK-
HO TIPM IIOMOINM IIOJIOC ITPOKPYT-
KH. YBeJUUYeHNe WU yMeHbIIeH!e
MacIraba CTPAHUIBI OCYIIEeCTBJISA-
eTcAd IIPU IIOMOINM KJABUII «+»
UJIN «—» Ha KJaBuarype. I'paHuIib
oToOpaskaemMoii Ha XOJICTE CTPaHU-
IIbI OIPENeJSIOT I'PaHUIILI M300pa-
JKeHUsA OJIA TevaTu WM COXpaHe-
HUS.

Muorue pneiicTBuUA B pemaKTope
Inkscape MOKHO BBITIOJIHUTH He-
CKOJIBKMMHU CIIOCO0aMU:

e Uepe3 IMMYHKTHI MEHIO;

e IPM IIOMOIIM KHOIIOK Ha NaHe-
JIAX;

e C IIOMOIILI0O KOMOMHAIIMIT KJia-
BHIII.
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Yepes meHo IIpaBka MOXKHO OT-
MEHUTH TOCJIeTHee NEeCTBUE U II0-
BTOPUTHL OTMEHEeHHOe JericTBue. Tak-
JKe JIOCTynHa HNCTOPUA AelCTBUIM.

3anycKk mOporpaMMbl OCYIIECT-
BJIAeTCA ¢ moMolibio MeHio Ilyck:
Bce mporpammsr — Inkscape —
WJIW JBOMHBIM ITIETUKOM I10 APJBIKY
# Ha Pabouem croe. [y KasKI0-
ro JOoKyMeHTa pemakTop Inkscape
OTKPBIBAET OTIEJIHHOE OKHO.

YTo0bI COXPaHUTH M300paKeHm!e
B pemakrtope Inkscape, B myHKTe
meHI0 Paia HY:KHO BbIOpaTh CoO-
XpaHUTh KaK ¥ HaXaTh KHONKY
Coxpanutb. @aitn OymeT coxpaHeH
B coOCTBEeHHOM (hopMaTte pemakTopa
Inkscape — .svg. Msobpakenue,
uMemIlee NaHHBIN (popMar, CJIeny-
€T OTKPBhIBAaTh CAMUM pPeJaKTOPOM
Inkscape, a ucmosnb3oBaHUe APYTUX
IIporpaMM MOJKEeT IIPUBECTU K He-
KOPpPeKTHOMY pesyabTary. OCHOB-
HBIE (hopMaThl (paiiyioB, ¢ KOTOPLIMU
MOsKHO padorarh B Inkscape, mpen-
craBjyeHbl B npumepe 23.2. Kak co-
XpPaHUTh u300paKeHue B APYTrOM
¢dopmare, onrcano B mpumepe 23.3.

Ina sarpysku usobpaskeHUus B
OyHKTe MeHI0 dala HYKXHO BBI-
opats OTKpPBITH.

Ilogpobuee 06 semeHTax MHTEP-
(heiica BeKTOpHOrO pemaxTopa Ink-
scape MOKHO y3HATh M3 MaTepua-
soB IIpunoxcenusa (cm. c. 170).

IIpumep 23.3. [lna coxpaHe-
HUS KaKoro-Imnbo n3o0paskeHus B
dopmaTe, OTIUYHOM OT COOCTBEH-
HOI'0, HEOOXOAMMO IIPH COXpPaHe-
HUM BBIOPATH COOTBETCTBYIOIITUMA
Tun aiiaa.

Yro6bl COXpPaHUTH H300paKe-
HUe B (popmare .png, HYKHO OT-
KPBITH OKHO «JKCIIOPTHUPOBATH B
PNG». [I1a aToro HEO6GXOAMMO:

1) B nyukTe MeHI0 ®aia BbI-
opath JrcmopTupoBath B PNG:

}3rcnu|;nlpuu'rh|9‘H‘3I5hil-f11lvi:- = ®
ImcnopTepyesas obaacTs
Crpman || Bwomox || Gemenenme | Garass
= 0,000 - ¥ 0o
x] TADM wl LOsL e
Lipam 7ed BpicoTe 1052362 5
Easriny ipiitpisiel | fu :l'__
Fasmep urohpamemsn
(Wnpern | T4 T mecencanpe G000 T dpj
Bricota 1% FuNCaAcE Apa
Kum hadiinag
Brmwmpmmyl..
FECNOPTMPGENTE TOAMD ellefesHOe
Janpeite M AEEEEILLE I droneg
2) B OKHe OJKCIOPTHPO-

Bath B PNG HakaTb KHOIKY
Sucnopmposst g 11 B OTKPBIBIIIEM-
cs OKHe BBIOpaTh ITAmKy AJsI CO-
xpaHeHus Gaijia u yKasaTb UMs;
3) B OKHe JKCIOPTHPOBATh B
PNG HaXaTh KHOIIKY | 2wnept
Mo:xHO BBIZEINUTH YacTb U300-
paskenusi, u B (¢aita PNG Oyzer
COXPAaHEHO TOJbKO BbIJEJIEHUE.
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1. Kak 3anyctntb BeKTOpHbIA pegakTop Inkscape?

2. Kakon gpopmar panna asnsetcss CoO6CTBEHHbIM hOpMaToOM penaKkTo-
pa Inkscape?

3. KaK yBenn4utb (YMeHbLUMTb) Maclitad cTpaHuubl?

4. C dpannamm Kakmx oopMaToB MOXeT paboTaTb BEKTOPHbIA pefakTop
Inkscape?

5. Kak coxpaHuTb 4acTb n3obpaxeHus B canne gopmarta PNG?

YnpaxHeHus

1 3arpy3uTte BeKTOpHbI pepakTop Inkscape. OTKpouTe BCTPOEH-
HbI B HEro y4e6HUK. [N 3TOro B rNAaBHOM MEHIO BbINOSHUTE KOMaHy
CnpaBka — Y4e6HUK — Inkscape: OcHoBbl. PykoBoacTByscb maTte-
pvnanom pasgenos lNepemeleHune no xoncty n MsameHeHnme macuuta-
6a, BbIMOJHUTE:

1. BepTukasbHOE IEpeMEITEHNE TI0 XOJICTY; TOPU30OHTAJIBHOE
repeMelleHne mo XO0JCTY.
2. YBesimueHme U yMEHbIIIeHHe MaclinTaba XoJicTa.

2 BHecuTe nameHeHns B MHTepdenc pegakTopa.

1. MsmenuTe opueHTaMIO X0scTa Ha Ab0oM. 1 9TOro BbI-
MOJIHUTEe KOMAaHAYy IJIaBHOTO MeHI0 pemaxkTopa Paia — Csoii-
cTBa MOKyMeHTa. B nuasioroBom okHe CBOMCTBA JOKyMEHTa BO
BKJaake CrpaHuna BbIOEpUTE:

Opneraw: € ngproer @ [azstin]

2. OroOpasuTre ceTky. g 5TOro BHINOJHUTE KOMAHIY IJIaB-
HOTro MeHIo pemakTopa Bug — CeTka cTpaHMIIBI.

3. CKpoiiTe JUHENKN 1 HaJUTPY IIBETOB, BBLIIIOJHNUB KOMAaH-
Iy TJIABHOTO MeHI0 pemakTopa Bumg — IlokasaTrh MJIM CKPBITH
1 yOpaB «ITHUYKKW» B COOTBETCTBYIOIIMX ITYHKTax. IloBTOpHUB
KOMAaHJy, BO3BPAaTHUTE OTOOpaKeHre JIMHEeEeK 1 MaJJUTPhI IIBETOB.

4. IIpocMoTpUTE HCTOPHIO BBINOJHEHHBIX BaMH JeHCTBUIA
C TIOMOIIbI0 KOMAaHAbI IJIaBHOTO MeHIO pemakTopa IlpaBka —
— Hecropusa neucTBUi.
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§ 24. Co3paHue u pegakTupoBaHue
BEKTOPHOro n3o6paxeHus

PabGoTy B BeKTOpPHBIX Trpaduue-
CKHUX pemaKTopax MOKHO IIpefcTa-
BUTH KaK cosgaHue puryp (00bek-
TOB) HY:KHO# (pOPMBI U 3aaHUe UM
OITpe/leJIEHHBIX 3aJUBOK W OOBOJOK
(abpucoB) (mpumep 24.1).

PaccmoTpuM TexXHOJIOTHIO CO3Oa-
Hus Guryp B pemaxktope Inkscape.

Hauate paboTy Hajm cosmaHueM
BEKTOPHOTO M300paKeHus:i Heo0XO0-
VMO C OIIpeeJIeHU:

1) Habopa @uryp, m3 KOTOPBIX
OyZeTr cocToATh M300paskeHme;

2) cTuIs U 1BeTa OOBOIKM;

3) CTUJIA 3aJIUBKU;

4) B3aMMHOI'0 PACIIOJIOKeHNA (pu-
Typ.

24.1. Cozganue ¢puryp

IIpsaMoOyroIbHUKY CO3JAI0OT C II0-
MOII[bIO0 MHCTPyMeHTa «IIpsamMoyrosb-
HUK»: []. IIpgMOyroJbHUK CTpPO-
AT, IIepeMelnas MBbIIIb 10 XOJI-
CTy U YAEp:KUBas JEBYI0 KHOIKY
MbIii. Eciau mIpu 9TOM yIep:Ku-
Barb kKJaasumry Ctrl wiaasuary-
PbI, TO IOJIyUHUTCA KBazpar. Ecam
IIPY PHCOBAHUHN TMPAMOYTOJLHUKA
yaep:kuBaTh KJaasumry Shift, To
HavaJbHAsI TOYKa OyIeT COOTBeT-
CTBOBaTh He BepIINHE, a IEeHTPY
npAMOyTroJbHUKa (mpumep 24.2).

IIpumep 24.1. OcHOBHBIE WH-
CTPYMEHTHI CO3JaHUsA (GUIYp B
BeKTOpHOM pezakxTope Inkscape:

O IIpAMOyTOJIBHUKT
U KBaJpaThl
O Kpyru, sanuncer
U OyTU
Gy 3Be3IbI

1 MHOT'OYTI'OJIbHUKN

O0OpasIbl 3aJUBKU 1 O0BOIKII:

3anueka

7

O6Boaka

A

IIpumep 24.2. PucoBanmue mps-
MOYTOJIbHUKA.

®

)
HauanpHasa Touxka —
KOHEeIl JUaroHaJI

@
\O

HauanpHasi Touka — IEHTP
IPAMOYTOJbHUKA (IPU HaKaTOI
kJasuire Shift)
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IIpumep 24.3. Wcnoab3oBanme
UHCTPyMeHTa «IIpAMOyToOIbHUKY.

crnaxmveatue,
yrnop
' U3MeHeHue

' pasvepa ~——

______________ D

3aeiCTBOBaHbI
oba mapkepa

IIpumep 24.4. Vicnosb3oBauue
nHcTpyMeHTa <«Kpyru, siamumncer
U OyTu».

Nn3MeHeHne

N3MeHeHne

___________

Eciu moTaHYyTH BUIUMBINA KPYyT-
JIBIA MapKep BHU3, TO IOJYUYUTCS
CEeKTOp U IIOSABUTCSA APYTroii Map-
Kep, KOTOPBIA MOKHO Iepeme-
II[aTh BBEDPX.

MapKepbl

1
:
L]
) yrna
1
i

______

Eciu mnompo6GoBarh mepeme-
CTUTh KPYIJIBIiI MapKep BHYTPb
9JINTICA, TO PEYKUM DPUCOBAHUS
cerMeHTa W3MEHHUTCA Ha OYTY.
Hasa Toro uTOoOBI CHOBa IEpe-
KJIIOUUTHCS HA CErMEHT, HYKHO
IIepeMeCTuUTh OOMH M3 KPYIJIBIX
MapKepoB 3a Ipeaesbl KOHTYpPa
BJLITUTICA.

KBagpaTHble MapKepbl B IPOTHBO-
TIOJIOKHBIX yIVIaX CJOY:KaT OJIA W3-
MeHeHHs pasMepa IPSIMOYTOJIbHI-
Ka, a KPYIVIBIA MapKep B BepPXHEM
IpaBOM VIVIy VIOpaBJAET CIJia-
JKuBaHUeM YyIJIoB (mmpumep 24.3).

CrnasxuBaHue (3aKpyIJIeHHUE)
yIila — B3aMeHa yIjla Ha YacThb
OKPY’KHOCTU WUJIU JJIJIUIICA, BIIU-
CAHHOT'O B 9TOT YTOJI.

3aMeHUTh YTroJl YacTbI0 OKPYIK-
HOCTU MOJXKHO, IIepeTaIiuB Kpy-
bl Mapkep BHu3. Ilpm sTom 1mo-
ABJIAETCA BTOpPOM Mapkep. YToOnI
3aMEHUTb YTOJI YacThIO 3JIJIUIICA,
HYKHO TepeMelraTh o0a Mapkepa.

Y6parh criaakmBaHNe MOMKHO,
Ha’KaB Ha KHOIKY Ha TaHeJn
cBoricTB uHCTpymMeHTa «IIpsamo-
VTOJNBHUK» (KHOIIKA IIOSABJAETCH,
ecqu WHCTPYMeHT aKTuBeH). Ha
STOH Ke IIaHeJ N MOYKHO 3a1aTh IITU-
PUHY U BBICOTY IPAMOYTOJILHUKA C
IIOMOIIIbIO YUCJIOBBIX IIapaMeTPOB.

1 prcoBaHUSA BJIJIUIICOB U KPY-
T'OB BBIOMPAIOT MHCTPYMeHT «Kpyru,
OAMMNCH W Ayru»: (). OJJIAICHI
U KPYT¥ MOKHO ITPEBPATUTH B Cer-
MeHTHI 1 ayru (mpumep 24.4). Pucy-
IOTCA JJIJIUIC U KPYT TaK »Ke, KaK u
npaMoyroabHUK. Ilpu yaepskanuun
kaaBummm Shift mavanpHas Touka
pucoBaHusa OyIeT COOTBETCTBOBATD
IIEHTPY 3JLJIUIICA.
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Ilnsa pucoBaHUsS 3BE31 XU MHOTO-
YTOJIbHUKOB HCIIOJB3YIOT WHCTPY-
MEHT «3Be3IbI I MHOTOYTOJIbHUKI»:
& (mpumep 24.5). HauanpHasa Tou-

Ka COOTBETCTBYET IIEHTPY S3Be3MHI,
KOHeUHasd — OIHOMN M3 ee BEPIIUH.
Onpenenuts THUO (QUTYpPHl (3BE3nIa
UJIX MHOTOYTOJIbHUK) MOYKHO TOJIb-
KO Ha ITaHeJI1 CBOMCTB MHCTPYMEH-
Ta, Ha KOTOPO! €eCTh JBa 3HAUKa C
COOTBETCTBYIOIIIUM  M300pakeHu-
€M MHOTOYTOJIbHUKA U 3BE3JI0UKU:

Homui 1 Er| | ¥rm (5 2 OTrouwerss pagmcon: 0,256 =

TaMm Ke MOXHO U3MEHATh U KO-
JguyecTBO yrioB. Ilo ymoauauwmio
PUCYIOTCA TATUYTOJIbHBIE 3BE€3bI.

IIna wusMeHeHUs 3Be3Obl WJIN
MHOTOYTOJIbHUKA €CTh JBa MapKepa
y3JI0B. BepxHUil y3es CAyKUT OJId
yIpaBJIeHUSA IIOJIOKEHWEM KOHIlA
3Be3Ibl UJIN YIJIOM MHOTOYTOJbHU-
Ka. Bropoit mapkep (0a30BbIiT y3eu)
KOHTPOJIUPYET IIOJIO}KEeHUWe BHY-
TPEeHHEell BePIINHBI 3BE3/bI.

g nameHeHusa (OpPMBI 3Be3bI
HCIIOJIb3YIOTCA KJIABUIIIN:

e Shift — ympaBisierT criakuBa-
HUEM YTJIOB 3Be3abl (mpumep 24.6);

e Alt — Bce BepIIMHBI 3Be3IbI
WJIM MHOTOYTOJIbHUKA OyayT Imepe-
MeIaThCsA B IIPOM3BOJIBHOM IIOPSA-
Ke (mpumep 24.7);

e Ctrl — mepewmerriaeT y3JbI 3Be3-
Ibl WJIA MHOTOYTOJILHUKA CTPOTrO
0 IIPAMOU JUHUMN.

3Be3ma — BUJ IIJIOCKUX HEBBI-
IYKJBIX MHOI'OYTOJHLHUKOB, He
UMEIONN OJHO3HAYHOI'O MarTe-
MaTuuecKoro omnpeneneHus. Ilpa-
BUJIBHOY Ha3bIBAETCH 3Be3/a, Y KO-
TOPOIi Bce BHYTPEHHNE YIJIbl PaB-
HBI U BCe BHEIITHVE yIJIbl DaBHBI.
CroBa, OKaHUMBAIOIIVECS Ha -2DAM-
Ma, 0003HAYAIOT N-KOHEUHYIO 3BE3-
Iy (3Be3guaThIii MHOTOYTOJILHUK).
OKkTOorpaMMa — BOCBMUKOHEUYHAsd
3Be3a, rexkcarpaMma — IIECTU-
KOHeUHad U T. 1.

IIpumep 24.5. Wcmoab3oBauue
MHCTPYMEHTa «3Be3Ibl X MHOIO-
YTOJBHUKW» [JIS PUCOBAHUS.

IIpumep 24.6. Mcnoab3oBauue
WHCTPYMEHTa «3Be3Abl X MHOIO-
YTOJIBHUKM» [OJSA CIVIQXKUBAHUA
YIJIOB.

IIpumep 24.7. Vcnmosnb3oBanue
WHCTPYMEHTa «3Be3Abl U MHOIO-
VTOJNBHUKW» IJIA IIepeMeIeHus
BEPIIINH.
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IIpumep 24.8. Mcnoab3oBanme
uHCTpyMeHTa «Kapanmar».

%

ann e l'-rllllj TR

IIpumep 24.9. PucoBanue mps-
MBIX JIMHUMN.

/

Hauauo
prcoBaHusa

3aBepIieHue
pUCOBaHUSA

IIpumep 24.10. PrcoBanue Kpu-
BBIX JIMHUH.

1. B mavaje jJuHUM INEeIKHYTH
110 Hel JIeBO KHOTMKOM MBIMIH. 3a
KypcopoM OyZeT TAHYTbCS IIPS-
mad. Hasxarp Ha JIeBYI0 KHOIIKY
MBI B TOYKe, TZle HOJIMKeH Ha-
XOAUTHCSA KOHEIl JUHUU.

2. He ormryckas JieByI0 KHOIIKY
MBIIITHA, TIEPEHECTU KYPCOp B CTO-
pony. IloABuTCcsa mpsamMas JUHUSCI,
K KOTOpPOM KaK KacareabHad Oy-
€T IPUMBIKATh KpUBad.

3. OTmycTuTh JIEBYIO  KHOII-
Ky MBI W INEeJKHYTh IIPaBOIi.
IloaBuTcsa KpuBas, a IIpaMasa
mpomazer. MOMKHO IIPOHOIKATH
MIPOBOAUTH JUHUIO, He HaKUMAas
MIPaBYIO0 KHOIIKY MBIIIIH.

IIJIH pPHuCOBaHUA IITPOM3BOJBHBIX
KPHUBBIX HCIIOJIB3YyEeTCA MHCTPYMEHT

«Kapangam»: 2( . YrobOel um BOC-

MMO0JIb30BAThCA, HYKHO IIEJIKHYTh B
HayaJIbHOW TOYKe Ha XOJICTe W, He
OTIIyCKasA KHOMNKY MBIIIH, TaIlUTH
yKasarTeJyb, IPOBOAA JIMHUIO.

Yro0bI MOJYUYUTH B3aMKHYTBINA
KOHTYpP, [JOCTAaTOYHO BEPHYTBLCS
K IepBoHauaJibHOM TouKe. Korma
yKasaTeJlb MBI IIPUOJIHIKAET-
cd K Hell, ToOUuKa MeHdAeT I[BeT Ha
KpacHbIl. B 9TOT MOMEHT KHOIKY
MBIIIHN CJIELYET OTIIYCTUTD.

Hna mucTpymenTa «Kapanmgaris
yCTaHABJIMBAETCSA CTEIEHDb CIUIaKU-
BaHUA: Gmesb. « >, Yewm BbIIIIe 3HAUE-
HUeE CIVIa;KMBaHUA, TeM OoJiee TyiaI-
Koi Oynmer KpuBas (mpumep 24.8).

g co3gaHuA KPUBBIX U IIPA-
MBIX JIMHUHM IIpeJHA3HAUeH IH-
crpymenT «KpuBas Besbe m mpsa-

Mble JIUHUW»: Y . Pucys npsamyio,

HY)KHO IIeJKHYTH JE€BOU KHOIIKOMI
MBIIIIA II0 MECTY, T'Ie IOJI:KHAa Ha-
XOAUTHCA HavaJIbHASA TOYKA. 3aTeM
cJenyeT OTBECTH KYpCcop B Apyroe
mecto. IIpu aTom 3a Kypcopom Oy-
JIeT CJIeIOBATh IIPpAMasd JUHUS OT ee
Havajia. 3aBepIllaeTcs pPUCOBAHUE
JUHUU MIEJTUKOM TIPaBOW KHOITKOM
MBIIITA WU JBOWHBIM ITIETUYKOM Jie-
BOM KHONIKOUW MBI B TOUKE OKOH-
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yaHUA JUHUU. JIMHUA U3MEHUT
KpacHBIM IBeT Ha UEpHBINA, U Ha ee
KOHIIe ITOSIBUTCSA KBaJApPaTHBLIN Map-
Kep (mpumep 24.9).

CosmaHve KpUBOI JINHUM OIIKCA-
HO B mmpumepe 24.10.

24.2. PegaktupoBanue Guryp

WNucTpymenToM «Bbigenuts u

TpauchopMupoBaTh» ( K ) BbIIEIS-
o1 ¢urypsl (mpumep 24.11). Boige-
JIeHHbIe (PUTYPHI MOXKHO: yIAJATH
kJygaBuiieii Delete; mepemerrmats B
paboueii obsactu (¢ momoribio Ctrl
CTPOrO II0 TOPU3OHTAJU WJIU BEP-
Tukaau); wmacmrabuposats (Ctrl
TI03BOJISIET COXPAHUTH IIPOIOPIINN);
OoTpa’kKaTh TOPU3OHTAJLHO (KJIAaBU-
m1a H) u BepTukaapHO (KjaaBuria V);
IIOBOPAYMBATh; HAKJIOHATD.

ITocse BbIZeEeHUS BOKPYT (hu-
TYypPbI TOSBJSIOTCA BOCEMb IBYHA-
IIPABJIEHHLIX CTPEJIOK, U OOBEKT
MOXKHO yAAJATH, IIepeMeIiarb u
MAacCIITa0pPOBaTh.

I'pynna ¢uryp BblAeadgeTcsa Opu
Haskaronr Kiasurire Shift. Ileauor
IO BBIJEJIEHHOMY B T'PyHIe 00beK-
Ty HCKJIOYaeT ero 13 BbIJeJIeHUS.
Esc cHumMaeT BCAKOe BBIJIEJIEHIE.
Ctrl + A BuIfesisieT Bce OOBLEKTHI.

dopmy 00bEKTa MEHSIOT C IIOMO-
IbI0 UHCTPYMeHTa «PegakTupoBaTh
V3JIBl KOHTYpa»: FN (upumep 24.12).

I1. Besne paspaboTaj MeTO BhI-
yepunBaHUSA KpuBBIX B 1960 r.,
paboTtasg B aBTOMOOMJIECTPOUTEIIb-
Houi (pupme «PeHo». OmHOBpEMEH-
HO 9Ta JKe paspaboTKa BOSHUKJA B
xone uccaenoBanuda I1. ne Kacresb-
JK0 U3 KoMmaHuu «CUTpOeH».

IIpumep 24.11. WcmoJsbaoBa-
HUe WHCTpyMeHTa «BbiaenuTs u

TpaHCHOPMUPOBATH».
v 3w
I
|
o :0
Ll S

Eciy BBIDOTHUTH IIEJYOK IIO
yiKe BBIJEJEeHHOI (Qurype, BUT
CTPEJIOK M3MEHUTCS:

-2

I

t 3

-
IIpumep 24.12. HcmoJsbaoBa-
HUe uHCTpyMeHTa <«PemakTupo-

BaThb Y3JIbI KOHTYpPa».

1. HapucoBatb
IIPUMUTHUB.

2. BeiOpaTh MHCTPYMEHT U Ha-
CTPOHKY (IpeoOpas3oBaTh B KOH-
TYD)-

3. Ilepemeriasi y3JbI, u3Me-
HUTH KOHTYp. Ilpu Heobxommmo-
ctu nobasuth ( E ) wim ymanurs

( -5 ) y3JBbI.

rpapuUecKuit




150 [nasa5. PaboTa c BeKTOpHOW rpaduKom

IIpumep 24.13. Ctuau 06BoAKYT
(pUryp 1 CTpeaKu.

O3
“— >
-« > o

IIpumep 24.14. CmocoG6snI
JINBKU.

3a-

Criomuas 3aJIuBKa

3aJIMBKa IpagueHTOM

JUHENHBIM pPagraJbHBIM

HEE

3aJIuBKa TEKCTYPOit

OO

o o

3aJIMBKa PacTPOBBIM
n300pasKeHreM

24.3. O6BoaKa M 3aJUBKA

Oo6BoaKka — JMHUNSA, OrPaHU-
ynrBamOMIiaa Qurypy.

Onsa oOBOAKM MOYKHO OIIpeje-
JIATH:

1) Tonmuny;

2) ctuab (CILJIONTHOM, TYHKTUP-
HBIN, MITPUXTYHKTUPHBIN);

3) cTpesiku (MapKephl);

4) 1Ber.

(Paccmorpure mpumep 24.13.)

3aJIMBKOM Ha3bIBAaeTCA 3aKpacKa
BHYTPEHHEeHN o0JsacTu (pUrypsl.

3aauBKa (PUIypPbI MOMKET OBITH
clejlaHa ONHUM K3 HUKeIepeduuc-
JIEHHBIX CIIOCOOOB:

1) crJIONIHBIM ITBETOM;

2) TpageHTOM;

3) TeKcTypoii (BbIOMpaeTca U3
Habopa IeKOpPaTUBHBIX 3aJIMBOK, B
KOTOPBIX WCIIOJIB3YIOTCA 3apaHee
CO3laHHBbIE aBTOPAMHU ITPOTPAMMBI
3ar0TOBKN);

4) pacTpoBBIM M300paKeHUEM W3
daiina.

(Paccmorpure ipumep 24.14.)

IIBeTOBOM rpagueHT — IIJIaB-
HBIII IIepexXxoJl OJHOI'0 IIBeTa B

JIPYTO.

B pemaxTope Inkscape usmeHUTH
OOBOJIKY M BaJMUBKY (PUI'YpP MOMK-
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HO B JHWAJIOTOBOM OKHe 3aJIMBKa
M 00BOAKA MJIM C IIOMOIIBIO TIaJIU-
Tpbl. OKHO OTKpPBIBAETCA 110 KOMaH-
Jle TJIABHOTO MeHIo pemakTopa O0b-
eKT — 3aJuBKa M 00BOoaKa (IIpu-
mep 24.15). B aToM OKHe MOXKHO
BBIOpATh IIBETOBYIO MOZEeJb W Ha-
CTPOUTH IIBET W €r0 MPO3PAYHOCTb.

B nmanuTpe 1BeT B3aJUBKU W3-
MEeHseTCA IIPU TIOMOIIM IMEeJTYKa
MBIIIIX TO HYXXHOMY IiBeTy. [liisa
M3MEeHEeHUs I[BeTa O0BOAKY IIEJIUOK
cjenyeT IIPOU3BOAUTHL IIPU HaKa-
To¥ KJjaBuiie Shift.

O0BbeKTy MOXKHO HA3HAUYUTH OT-
CyTCTBUE OOBOIKW ¥ 3aJIUBKU C
IIOMOIIBI0O KPACHOTO KpecTUuKa B
JIeBOl yacTu majautpsl. I'pagueHT-
HYIO 3aJIMBKY MOYKHO IPUMEHATH U
K 00BOIKe.

IIpu mepexoze OT CIJIOIIHONM 3a-
JIUBKU K T'PaJUEHTy CO3/laeTcd Ha-
CTpPOMiKa rpaameHTa. TOJBKO UTO
co3JaHHAsA HACTPOMKa TIpajaueHTa
WUCIIOJIB3YeT TPENBIAYIIUNA  IBET
CILJIOIITHO¥ 3aJIUBKU (DPUTYPHI, KOTO-
PRI MEePEexXOAUT M3 HEIIPO3PauUHOI0
IBeTa B IIPO3PauYHbBIN.

24.4. Paoora ¢ uBeTom

3agaBaTh I[BEeT B OKHe 3aJHUBKAa
M 00BOAKA yHAOOHO, MeHAA IuQpPo-
Bble 3HAUEHHUS OCHOBHBLIX I[BETOB
(mpumep 24.16).

IIpumep 24.15. OxHO «3aaUB-
Ka 1 00BOZKA».

| g Dnman w ofsogas et s 01, il

H

-

[ Jansncs » cfisagan Mt Ctrl-T = H

Jasses || Dtgoites | = Crwss obasann

Tomusnn 1007 .

Loegwenne E r; |'J:
Pipasgn ocrpens 400
vemee (] [ [T
Mg | = e f=lam E

Mapaapes — |=]— |=|— [=]

Pl g (%] BOE

Herpmipasen %] it -

HN3meHeHne ¢TI o0BOAKM

A Muswnas @ pfsoges (Shit <L

SELEY -

[ Barewas  cfmeges (lhidte Crbe Fy

FTTTNNY oo P —

*xBOOBEO? v
e —

_aH_J' L o gy £

N — ] =
MR

b [ |

a Lm_ ] o
- ROKL; MSLIEN
[T T @y
oy [ 10 -

N3MmeHeHUe 3a/IUBKU

IIpumep 24.16. Hacrpoiika 1Be-
Ta B 1[BeToBOl Mozeau RGB:

ITudpoBbie sHaUEHUS

IIBeT

R =115, G =200, B=155
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ITpumep 24.17. VcnonszoBaHue Ona B3ajuBKM 3aMKHYTOH 00-
UHCTPYMEHTa «3aJIUBKAa». JIaCT1 WMCIIOJIB3yeTCA HHCTPYMEHT

«3anmuBKa»: 2 (mpumep 24.17).

IIpu pucoBanuu yacTo BO3HUKA-
eT HeoOXOAMMOCTHL BbIOOpa IIBETa
Ha ydacTkax xoJjcra. [laa sToro
ucnoyibdyercsa wuHCTpyMeHT «Ilu-

ITpumep 24.18. Vicnons3oBaHme neTka»: /A .

uHCTPYMeHTa «I'pajuenty. IlJia co3gaHusa rpaJueHTHBIX 3a-

JIMBOK IIp€JHaA3HA4YE€H HNHCTPYMEHT

«Cpagment»: °\,. IlBeTa rpamues-
Ta HACTPAMBAIOTCS IIPU IIOMOIIHU
OIIOPHBLIX TOoYeK (mpumep 24.18).

It MUEEHHOTG TPATYMEHTA Bee KomndecTBO TOYEK COOTBETCTBYET
OTIOPHBIE TOYKY PACIIOJOMKEHBI Ha KOJIN4YeCTBY LIBETOB B I'PAaJWEHTE.
OZHOM HIPAMOIL. OnopHBIE TOUKU MOYKHO JMTO0ABJIATH
WJIN YOAJIATH, IPEeIBAPUTEIbHO BhI-

OpaB . wmam 5 Ha IIaHeIu WH-

crpymenTa. JlobaBisieTcss omopHAas
TOUKA ABOMHBIM IIIEJIYKOM MBI
0 JUHUU TpPagreHTa. YOaasdeTcs

OmopHble TOYKK MOIYT pac- BbIIeJIEHHAS OIOPHAs TOUYKAa C IIO-
ImoJjiaraTbCAa M 3a IIpeaejaMmn 00b- MOIIBIO KJIaBUIIII Delete.
eKTa.

CocTosAHUE OIMOPHON TOYKHU MPU
OITpe/ieJIEHHOM IIBETEe:

e Dearslil — HeBBIgeJeHHaA (He-
aKTUBHAs);
e CHHUM — BBIJleJIeHHas (AKTUB-
PaguanbHBIA TpajgueHT KMeeT Hasd, TeKyllas, BHIOpaHHAA);
IEHTPAJbHYIO OIOPHYIO TOYKY, e KpacHBIII — HaBeJgeHHad (IO
KOTOpas #ABJIAETCA HAYaJIbHOM. yKasaTejieM MbIIIN) WJIN HU3Me-
W3 Hee BBIXOZAT ABEe JHHUHU I'Da- HAeMadA (ecam MTPOU3BOAUTCA eit-

eIt CTBUE).
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. 1 C nomoLLbIo Kakon KaBuLLIM MOXHO HapucoBaTh NpaBuiibHYo urypy?
. Kak crmagutb yrnbel npsiMoyrosfibHuka B pepgakrtope Inkscape?

Kakune gourypbl MOXHO HapucoBaTb C NMOMOLLbIO MHCTPYMEHTa Q ?

[insi 4ero CryXwT WHCTPYMEHT | Nf ?

Kako MHCTpYMEHT NO3BONAET pefakTupoBaTtb Yy3bl (purypbi?

Y10 Ha3bIBaeTCcss 06BOOKON BEKTOPHOro M3o06paxeHus?

B yem cocTouT npouecc 3anuBkn uUrypbI?

Y10 Takoe UBETOBOW rpagueHT?

. Kak HacTpouTb rpagueHT B pepaktope Inkscape?

- YnpaxHeHus

_1 ~ HapucyinTe HeCKonbKO pasHbIX Uryp n npMMeHuTe K HUM MacluTta-
6upoBaHue, oTpaxeHue, NOBOPOT, HAKJIOH.

NN AW

©

2 Cospaiite U306paxeHns 3Be3p.

Ne | MBobparkeHue IIpuemsbl co3gaHusa 1 pPefaKTUPOBAHUSA

1 I/IHCTPYMGHT (i} MenaTn: {J‘ ul' yrmeil {9 -

9 BemmosnauTh . 1 1 usMeHuThH (Popmy, mepe-
MeIlas BePXHUM y3eJ 3Be3[bl K IeHTPY

3 BemmosnauTk . 1 1 usMeHuTh (POopMmy, mepe-
Merniasa 0a30BBII y3eJl 3Be3bI BIIPABO

4 BemmosnauTe . 1 1 usMeHuTh (QPopmy, mepe-
Meniasa 0a30BbII y3eJ 3Be3Ibl BJIEBO U BBEPX
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BeimosauThs 1. 1 1 udMeHUTH (hopmy, mepe-
MeIiasg BepXHUU y3eJl 3Be3Abl ITPU HaKaTOU
kaaBuie Alt

Bemmonauth n. 1 1 usMeHuTh (PopMmy, Iepe-
Melllas BePXHUI y3eJ 3Be31bl BIIPABO IIPU Ha-
sxaronn Kaasuire Shift

Bemmoauuth n. 1 1 usMeHuTh Qopmy, Iepe-
MeIasi BePXHUM y3eJ 3Be3Abl BJIEBO IIPU Ha-
sxatoil Kaasuime Shift

AR o

3 Hapycyme NATb PUryp: NPSMOYrosibHUK, KBappat, osajl, Kpyr v npa-
BUSIbHBIA LLECTUYrONIbHUK. MpuUMeHUTe K Kaxaon urype cooTBETCTBYIOLLNE
3anMBKK: CNOWHAaA (C NPO3paYvyHOCTbIO U 6€3), rpagneHT (TMHEeNHbIV 1 pagu-
anbHbIN), C NCNONIb30BaHMEM TEKCTYPbI.

A .
(4 BobinonHute npumep:

Hapucyinte manvHoBbIM KBagpaT 6e3 06BoAku. Ha Bknagke 3anuBka ycTa-
HoBute R = 255, G = 0, B = 225, A = 255, pa3mbiBaHne — 0, Henpo3pay-
HocTb — 55. Ha Bknagke O6Boaka — 6e3 06BOAKM (| X ).

Hapucynte dmoneTtoBbi NPAMOYrofiIbHUK C YepHOW OGBOAKOW TakK, YTOObl OH
nepekpbiBan 4acTb kBagpaTa. Ha Bknagke 3anuBka yctaHoBute R = 100,
G =0, B = 105, A = 255, pasambiBaHne — 0, Henpo3padHocTb — 100. Ha
Bknagke Ctunb o6BoAKU — TonwmHa 15 px.
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/’/K\ o o
(5 OrtkpoiiTe dann 1 [omnonHuTe N306paxeHns HegocTaloWUMM urypamm.

(6 CoaspaiiTe n3o6paxeHue:

B aTom Bam nomoxeTt Tabnuua.

4 px

OJIeMEeHT HNucTtpymeHT
Py . O6BOIKA 3aJIuBKa
n300pakeHusl | W HACTPOUKU
OpHopomHasa
Coomnrxuad, AAHOPOZ ’
] . IIBET TEMHO-
I[BET YePHBLIH .
cephIit
O IITpux-
NYHKTUPHAA
y BeI; ? OxuopoxHas,
LIEPERJIIO- 1 . IBET KeJITHII
YUTHCA Ha KpacHbIMN, (FFFF00)
S TOJIII[HA
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AJIeMeHT NucTpymMeHT
. O6BoaKA 3ajmBKa
n300pakeHuss | W HACTPOUKU
OnuoponHas,
[ Coaomruas, IBeT
IIBET YEePHBIN KOPUYHEBLINA
(A05A2C)
r
IlyakTupnas, PaAment .
. panguaabHBIA
I[BET UEPHBI,
' (J) (mepexon
TOJITIIHA
OT YEePHOTO
15 px
K cepoMmy)
| Coaomruas,
Y4 IIBET YEePHBIN
(pesxum — Her
IpAMBIe Cotomnrxnas,
\ JIMHNN) IIBET YEepHBIN,
KOHIIBI
KpPYTJIble
IlyakTupHas,
. OnpHoponaHas,
IBET YepPHBIH, .
O B — I[BET CEPBIi
4D4D4D
15 px ( )
. O Cnnomuas, TekcTypa
IIBET YEepPHBIN «IIEeCOK »

(7 Cospante n3obpaxeHue:
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JJIeMeHT NHCTPYMEHT
. O0BOIKA 3aIuBKa
n300paKeHnsA 1 HAaCTPOUKU
B JInHenHbIN
rpajueHT,
IBa I[BeTa
Crutonruas, .
., BeT JIuHeHbIN
C) cepolil, IpajueHT,
E TOJITIITHA TpU I[BeTa
3 px Onmuopox-
. Had,
IIBET
YepPHBIN
Insa TpeyroabHUKA:
Hna
S TPEYyroJib- Mna
P e Pl v sl HIKA: TPeyTOoJbLHI-
. . CILJIOIITHASA, . )
-‘ Smmyrames) (0,00 8 Fomesees 005§ BeT Ka: OJHOpPOL
IBeT Hasd, IBET
Ilns nuaun: )P CeprIi, 918A6F
TOJIIITHA
(pekuM — IIpsMbIE 3 px
JINHUN)
168 Cnnomnas,
IBET o
| 11 i ® . HOpPOIHAsI
me | Ay | e “ICDHBI, IJ;IllaeTpcgprﬁ,
NsmenuTrs hopmy: TOJIIIIHA
< 3 px
63_ Cnuomnas,
- EAERHETE! IC} f_} ¥rmal 16 : D;BeT
e TEeMHO- OpHoponmHas,
e cepbli, IIBET CephIi
= MaMeHUTE mIOJIOMKe- TOJIIIIMHA
HIe MapKepoB 7 px

y3JI0B
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§ 25. Onepauun Hap o6beKTaMun
BEKTOPHOro u3obpaxeHus

IIpumep 25.1. [Iy6iupoBanue u
KJOHUPOBaHME QPUIyp.

Hy0in Kaon

Opurunana

Ilocse pegakTupoBaHUA
OpUTHUHAJIA TIOJYIIM:

Iy6an Kiaoun

Opurunana

IIpumep 25.2. Cozpanue ny6sia
U KJIOHA.

s cosmanusa AyO6Jieli M KJo-
HOB MOJKHO MCIOJIb30BATh UHCTPY-

MeHT «PacmeLiuTens»: 8 . dToT

WHCTPYMEHT PHUCYeT O0BEeKTaMu
u3 Oydepa obmeHa. PacmblieHue
BBINIOJIHAETCA B TPEX PERUMAX:

Bl — coszpaer ny6au 06BEKTOB;
# — cosmaeT KJIOHBI 06'HEKTOB;
B — Bce pacIblIeHHBIE 00BEK-

ThI O0O'beSUHAIOTCS B OLUH O00HEKT.

25.1. KonupoBanue, BhIpaBHUBaHHUE
M B3aHMHOE€ PACIIOJIOKEHUE
00'BEKTOB

Cosmarhb Kommio 00'beKTa B pefakK-
tope Inkscape Mo:kHO, KaK u B Apy-
rmxXx M[porpaMMax, BOCIIOJb30BaB-
much 0ygepom oomeHa. B aTom cary-
yae KON IIOABUTCSA PAJIOM C OPUTH-
HaJyiom. B pemaxTope Inkscape ects
JIOIIOJTHUTEJIbHBIE OIlepaIluy KOIIU-
poBaHUs OOBEKTOB — IyOJIMPOBA-
HIUe 1 KJOHupoBaHue (mpumep 25.1).

Yrobwl coszgaTh Ay0JbL O00BEKTA,
HY’KHO BBIOpaTh IyHKT MeHIo IIpas-
ka — IIpoay0aupoBars iy HaKaTh

7] Ha maHeJau MHCTPyMeHTOB. Co3-

IaHHaA KONUS IIOMEeIlaeTcs IOBepX
opurnHasia. Kax BumHO M3 mpume-
pa 25.1, n1y6ap ABIAETCA CaAMOCTO-
ATeNbHBIM 00beKTOM. I[Ipu nsmene-
HUM OpUTUHAJA OH He MeHSAEeTCSd.

KaoH cosmaerca mo KomaHIe
IIpaBka — Kiaousr — Co3gars
KJIOH WJIY C IIOMOIIbIO KHOIIKU

Ha IaHeau uHCTPpyMeHTOB. Ilpm
CO3JaHUM KJIOH, KaK u AyO0JIb, IIO-
MellaeTcsa Haja opuruHajgoMm. Kio-
HbI M3MEHSIOTCS BMECTe C M3MeHe-
HUEeM OPUI'MHAJIA.
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Eme onuH cmocob co3pauus ny0Jasa
WJIV KJIOHA, IOMUMO BBIIIEIIePEYNC-
JIEHHBIX, IPUBEJIEH B mpuMepe 25.2.

Insa pasmeleHUs OIpeneJieH-
HBIM 00pa3oM OTHOCUTEJIHHO IPYT
Ipyra o0'beKTOB BEKTOPHOI'0 N300pa-
JKEHUsI WCIIOJb3YIOTCA Oleparuu
BLIPDABHUBAHUAA.

BeipaBHMBaHMEM  Ha3bIBAETCHA
TaKOe pasMeIlleHUe BCeX BbIJeJIEH-
HbBIX 00'BEKTOB, IIPHM KOTOPOM OIIpe-
JleJIeHHbIe TOUYKU OOBEKTOB PACIIO-
JararoTcAa Ha OJHOU HPAMOIA.

BripaBHUBaHME OOBEKTOB MOMK-
HO OCYIIIECTBUTBL C IIOMOIIBIO OKHA
BeipoBHAT, M paccraBuTh. OKHO
MOYKHO OTKDBITh, BBIIOJHUB KO-
MmaHay O0beKT — BBIPOBHATH U
paccTaBUTh UJIM HAKAB Ha KHONKY
BrIpoBHATH M paccTaBUTh O0BEK-
oI (|& ) HA maHeIu MHCTPYMEHTOB
(mpumep 25.3).

Ha nanmenu BsIpoBHATH B Tep-
BOII CTpPOKe BBIOMpaeTcsa CIIocob
BbIPaBHUBaHUA (QUTYP IO BEPTUKA-
JI, a BO BTOPOIL — II0 TOPU3OHTAJIN
(mpumep 25.4).

Ha mnamenmu PaccraBurh ompe-
IenseTcs Ccmoco0 pacmpeneseHus
00'BeKTOB HA HEKOTOPOM pacCTo-
AHUU JOpyr OT apyra. B mepsoit
CTPOKe YyKasbIBaeTcA paclipejeJie-
HUe O0'BEKTOB II0 BEPTUKAJM, a BO

IIpumep 25.3. Oxzo Bsipos-
HATH M PACCTABUTH.

Briponsam
Opwenmap: | Bniasnesme

CumMTaTE EWARARHIE FEyTIACHE:
FEEFEIF )
od], ] 8 1nf] mf »a
Paccranints

[I¥ 8 0 {1} R}
EFREER
=g
¥ fipaTe nepexpuTIa
r.ao = B:|00 e SJJ]

Brewmne gng Bnoe- coes

Fine

ws 3 [l =

[EBemonmrn w paccranims (Shitts Cirly 1 8

IIpumep 25.4. BoipaBHUBaHUTE
duryp.

Pacmomosxxenue

(uryp
10 BHIDABHUBAHUS

IlenTpupoBaHmTe

0 BEPTUKAJbLHOU

ocn

BrerpaBumBanmTE

0 TOPU30HTAJILHOU OCU
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IIpumep 25.5. Pacmpenesenue
JUHANA.

/Y,
a

IIpumep 25.6. Ilopsmox pac-
MOJIOYKEHUsT (PUryp.

Pacnomnosxenue
JINHUT
JI0 PacCTaHOBKU

Paccroaunusa
MEKIY JIUHUASIMUI
BBIPOBHEHBI

II0 TOPU30HTAJIN

N3meHaeM moJo)KeH’e caJaTo-
BOII (DUTYyDBHI:

3.

IToguAaTs IToguaTs Ha
mepegHui maaH

T'pynnupoBka mpemoTBpalmaeT
cIydYalHble M3MEHEHUS II0JI0MKe-
HUA 00beKTa OTHOCUTEJIBHO IPY-
rux 00beKTOB. IIpy rpynnupoBKe
MOXKHO CO3JaBaTh BJIOYKEHHBIE
IPYIIIbI, TPYINUPYA CYIIIECTBYIO-
I[ue TPYIIIbL.

Omneparnyy  Oo0beIMHEHUA U
nmepeceueHns O0HEKTOB ITO3BOJISA-
0T CO3JJaBaTh pal3JIMUHbIe Hempa-
BUJBbHBIE (DOPMBI.

BTOPOWl — MO Topu3oHTaJu (IIpu-
mep 25.5).

g nsMeHeHUA MOPSAKa pacio-
JOKeHNA 00bEeKTOB UX HEOOXOIITMO
BBIJIEJIUTh. 3aTE€M BOCIIOJIb30BAThCSI
KoMaHgamMu MeHI0 O0BeKT:

& Noaem Page_Up
5 Onygrame Page Down
S7 Mognars e nepeani naax Home
E OmycTiTs Ha 2aaHni naan End

Komaunapr Ilogaars Ha mnepen-
HUH miaH 1 OmycTuTs Ha 3agHUNI
IJIAH IIOCTABSAT BBIJEJIEHHBbIE 00H-
€KThl Ha CaMyI0 BEpPXHIOI0 WJIHU
camMyl0 HUKHIOIO Io3unuio. [[Be
npyrux kxomaHabl — llogHATs 1
OnmyeTuTh — OIYCTAT WJAW TOJ-
HUMYT BbIJeJIeHHbIe OOBEKThI Ha
OAUH yPOBEHb OTHOCUTEJILHO OJIu-
JKaMIlero HeBBIJEJEHHOTO O0beKTa
(mpumep 25.6).

25.2. I'pynnupoBka. O0bequHeHne
M mepeceyeHne 00 beKTOB

B Inkscape HECKOJIBKO 00'HEKTOB
MOYKHO 00befHUTH B rpynny. Ilpu
IepeMeIlle U U TpaHcPopManuu
rpyunmna BefeT ce0sa KaK OOUH 00BEeKT.

YT0o0BI CrpynnupoBaTh HECKOJIb-
KO O0'bEKTOB, HYKHO BBIJIEJIUTH UX
Bce U BBIOpaTh B MeHIO O0BEeKT —
— CrpynnupoBatrh WM HaKaThb
Ctrl + G. YTo06bl pasrpynnupoBaTh
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OMHY HJIN HECKOJIBKO T'DYIIIL, HYMK- IIpumep 25.7. IIpumenenue
HO BbBIOpaTh B MeHI0O O0BeKT — omepamnuii 06beIMHEHN.
— PasrpynnupoBath WM BBIIOJI- 0 ®

HUTH ABOWHON IEJTUYOK MBIIIIBIO IO
rpynne. CaMu I'pYIIIIBI TAKKe MOXK-
HO 00'beIVHATH B Irpynirbl. [[BoiHOMI
ITeJTYOK OTMEHSAET TOJBKO I'PYIIIIN-
poBaHIEe BEPXHETo YPOBHA.

Cymma

He o6s3aTenpHO paszdbmBaTh rpyn- T ——
Iy, €cJu HYKHO OTPeJaKTHUPOBAThL Omnepanus omepanuu
onuH 00BeKT m3 Hee. JlocTaTouHO

IIeJIKHYTh II0 O0BEKTy C HasKaTou @ @)

Ctrl (mnu Shift + Ctrl, ecau Hy:KHO

oTo0paTh HECKOJBKO OOBEKTOB), U ﬁ
MOJKHO OyzeT paboTaTh ¢ 00BEKTOM

B T'PYIIE OTHEJIbHO.

IIpu cosmamum m3obOpasKeHuii uac- D ®
TO BO3BHHMKAeT HeoOXOAWMOCThb BBI- PasHOCTE ‘ [
TIOJIHUTH HaJl 00'beKTaMU JIOTHYECKYE
omepanuu o0beNHEHUA U IIepeceve-
Hus. B Inkscape sty omepamumu BbI-

MOJIHAIOTCS uepe3 meHio Konrtyp: Hepece- @‘ @ D
yeHue
[P Cymma Ctrles
n PaxnocTe Ctrls«
9 [Nepeceverie Ctri="
5 Mewsrousouges VUTA Chri=* Uckiio- CD ®
B :‘m""' . I"::'j Jarolee
iy PRIpEsTe KOHTYD trl+ Alt- WJIn
5 Ofvesmsmme Cri=K
& Paxbure Shifts Ctri+ K
B npumepe 25.7 mokasam pe- @ )
3yJbTaT IIPUMEHEeHUS HEKOTOPBIX e ‘
orepanuii o0beIMHEHUSA IJIA IBYX D

00'BEKTOB, PACIIOJIO’KEHHBIX B Pas-
HOM TIOPSAIKe.
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1. Kakne onepaunn Ha o6beKTamMu BEKTOPHOrO M300pa>KeHUs MOXHO
—  BbINONHUTL B pegakTope Inkscape?

2. Y10 npousonget, ecnm K o6beKTaM MPUMEHUTb CHa4ana BblpaBHMBA-
HWe Mo BEPTMKAsIbHOW OCK, & MOTOM MO FOPU3OHTANIbHOW OCKn?
3. Y10 npomcxoauT npu rpynnupoBke OOBLEKTOB?
4. BaxHO N1 pacrnonioxXeHne O6LEeKTOB MPWU BbIMOMHEHUM OMepaunin
obbegnHeHusa?
5% MOXHO N1, MeHAs NULLb B3aUMHOE pacnosyioXeHne o6beKTOoB, CO3-
Aatb cnepyowmm pucyHoK?

YnpaxHeHus

: 1,7 Cospante n3obpaxeHne 60XbEN KOPOBKWU, KaK MOKa3aHO Ha PUCYHKE:

Ona 3T0oro NOAroToBbTE 3IEMEHTbI PUCYHKA, MCMONb3YA WMHCTPYMEHTbl -
nunc n Kpusasa be3sbe:

O N
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|_|pI/IMeHI/ITe K CO3[0aHHbIM 3JyieMeHTaM onepaunn, ykaaHHble B Tabnuue.

Ucxopurvie
Onepamnunu Pesyabrar
00 BbEeKThI pan y
o
IIpony6imupoBaTh OOBEKT U YMEHb- ®
ImUTh pasdmep ayosisa. Cosgars 4 gy0sis o
N3MeHeHHOTo o0beKTa PY

PasmecTuTs uepHble KPyru B Kpac-
HOM IOJIYKpyre M CIPYIINPOBATH
00'BEKTEL

IIpony6mupoBaTh OOBEKT UM YMEHb-
IIUTH pasMep Ayosis

CoemHUTH YEePHBIA KPYT C AYTrOHd u -—\
CTPYNIHPOBATH 00HEKThI

IIpony6iupoBaTh OOBEKT M OTpa-
3UTh Ay0Jb II0 TOPU30OHTAJU. BhI-
IMOJIHUTH ITOBOPOTHI

IIpogyb6iupoBaTh OOBEKT UM HU3Me-
HUTHh pPasMephbl U IPOIIOPIIUN AYOJIs.
BBIIOJHUTE ITIOBOPOT
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A o
(2 Vicnonb3ysi pUcyHOK ¥3 3afaHus 1, cosnante n3obpaxeHue:

@

g ®

o o
3" Cospante nzobpaxeHvie, NPUMEHNB onepauun Hag oGbekTamu:

Onsa atoro cosgamTe 3MEMEHT PUCYHKa, UCMonb3ys WMHCTpymeHT [pamo-

YrOJNibHUK: . MpumeHnTe K co3gaHHbIM a1eMeHTaM ornepaunn, ykasaH-

Hble B Tabnuue.

Oneparnuu Pesynabrar

HybsupoBaHUe + IIepeMeIreHmne

BBIpaBHI/IBaHI/Ie + M3MeHeHue IIBeTa
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Oneparun Pesyabrar

HapucoBatb 0Oesiblii KpPyr, BBIPOB-
HATH II0 IEHTPY U CO3JATh TPU €T0
nyoJis

Beigmensas momapHO OAWMH KBaapaT
U KpPyr, IPUMEHUTH OIePaIlhio
nepeceueHunsa

@ Hapucyinte ogHO 13 n306paXKeHui:

o

@ OTkpoviTe dharn n JoNoNHNUTE N306paxeHUa HegocTaoWMMN uUrypamm:

1
9
I
9

® 5
S D ©
‘j ]

@ Vcrnonb3ysa nsobpaxeHus n3 3agaHua 4, npuaymanTte M Hapucymnte cro-
XETHbIA PUCYHOK.
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§ 26. Pa6boTta c TeKCTOM

IIpumep 26.1. Cosmanue mpo-

CTOro TeKcrTa.

s HRRGAATEA Vi HEpCE i GOORLe TR, T

mapupyToa. AsToROGHARISIE RODOIH CHAMSNEGT MHCK © i
Fhﬂlﬂlﬁuﬂ"—' ropaanee BaAapyCH: Oputd, Bumebons,
Fpogud, Bpacrow, Cnyuios, Morungeos, Tosisaes,,

?-'qutx HaXoAWTCH Ha nepe:eueuuuo
PCHOBHBIX TRAHCAOPTHBIX

apwpyTos. ABTOMOBHILHLE

OpOfd CERZLIBAKNT MuHoK C

PYMHEAWWMN MOPogaMK

apycu: Opwen, Buteboxom,
IN'pogko, Bpectom, Cayuikom,
Morwneson, Nosenen.
a

BBoguTh TEeKcT ymOOHO B TEK-
CTOBOM pemakTope. Ero BbI30B BhI-
moJyiHsAeTcs mo KoMauzae Terer —
— Terkcr u mpudr. [ra BBoma
TEeKCTa HEeOoOXOAMMO IIePerTH Ha
BKJIaAKy Tekcrt:

Tl..:.-.-...... R T} ElC

M Tosir |

'H-—-L e st -c-nrul—-n-n-n1|-rw -u----nurrna
| Rt ik it e b s by € oy
[Semmpyce Dpusei, Barotcusss, paars, Rpainis Crpupmss, 'N‘-'HHH
|Cmasmamas ]

H"ummz,&-um Unesemrre | dotgeiene

TexkcT MOKHO BCTABUTH Uepes
Oy(dep oOMeHa 13 APYT'Oro TEKCTO-
Boro pegakrtopa (BiokHoTa 1 Oap.).

IlpocToit TekcT MOMKHO Tpe-
o0paszoBaTh B XYIOKECTBEHHBIN:
Terxct — [Ipeodpa3oBaTh B TEKCT.
ITepen mpeoOpasoBaHmEM TEKCT
IOJIKEeH OBITh BBIAEJNEeH. Kcuau
IoCJie 9TOTO BBIJEJIUTH TEKCT, TO
TEKCTOBas paMKa C y3JaMH WC-
Yye3HeT. ITO yiKe XYNOKeCTBEH-
HBIN TEKCT.

Insa cosmaHuUsA TeKCTa WCIOJIb-
syercsa mHCTpyMeHT «Tekcr»: A
B BeKTOpHBIX pemakKTopax CcyIie-
CTBYIOT JB€ BO3MOKHOCTH PaOOTHI
C TEKCTOM — TIPOCTOMN TEKCT U Xy-
TIO’KECTBEHHBINT TEKCT.

IIpocToii TEKCT WCIOJIbB3yeTCs
oas1 OTOOpasKeHWs Ha PUCYHKax
OOJIBIIIUX TEKCTOBBIX (PparMeHTOB
1 MOYKEeT pasflejiAThcA Ha ab3allbl.
IIpocToit TekcT MOMKHO (hOPMATUPO-
BaTh TOYHO TaK ’Ke, KaK M B OOBLIU-
HOM TEKCTOBOM peaaKTope.

s co3maHUsA IPOCTOTO TEKCTa
Heo0XO0IMO:

2) yCTAHOBUTH IIapaMeTpPbl TeK-
CTa Ha KOHTEKCTHOM ImaHeJn yIpaB-
JICHUS;

3) 00p1COBATH C ITOMOIIBIO MbBIIITH
TEKCTOBYI0O PaMKy W BBECTU B Hee
TEKCT.

TekcTroBasg paMKa IIpeICTaBJISAET
c0o00H CIJIOHMIHYIO ITPSIMOYTOJBHYIO
pamry. TekcT B Hell orpaHUYUBa-
eTcad NYyHKTUPHON pamkoi. Ilpu
IIOMOINIA MapKepa B TPaBOM HIK-
HEeM yIJIy MOKHO MEHSTh Pas3Mepbl
TEKCTOBOM paMKu. IIpu 53TOM TeKCT
IIOJITOHSAETCS IIOJ pasMepbl pPaMKU
(mpumep 26.1).

XymosKeCTBEeHHBIM TEKCT  C-
IIOJIb3yeTCA MJIA CO3JaHUus XyHIOo-
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JKecTBeHHbIX Hapamnuceili. CosmaH-
HbIe HAJIINCHU ABJIATCA rpadude-
CKUMM oO0BbeKTaMu. K HUM MOXKHO
IPUMEHATHh pas3jinuyHble 3PPEKTHI,
HAIIpuMep M3MEHUTh (popmMy OYKB,
CcO3IaTh TeHb, PACHOJIOKUTH TEKCT
10 HY)KHOU TpaeKkTopuu. [i1a cos-
MaHUSA XYIOXKECTBEHHOTO TeKCTa
HEOoOXOAMMO ITIeJIKHYTh MBIIIBIO B
Joboit Touke xoJjicta. Ilocsae aTo-
ro B JAaHHONM TOUKE HAYHET MUTaTh
Kypcop, Ipurjamias K BBOALY TeK-
cra. Ilepexom Ha HOBYIO CTPOKY
IIPOUCXOAUT II0 HAXKATHUIO KJIABU-
mm Enter.

IIpu sr06oM crocobe co3maHUs
TEeKCTa CO3JAeTCSI TEeKCTOBBIN 00b-
eKT, KOTOPbhI!I MOKHO IepeMeliaTh,
IIOBOPAYMBATL W T. J. C IIOMOIIILIO
UHCTpyMeHTa & .

IInsa pemakTUPOBAHUS TEKCTOBO-
ro o0beKTa HeoO0XOAMMO BhIOPATH
MHCTPYMEHT A U INeJKHYTb IO
00BLEKTY.

MHOro HMHTEpPeCHBLIX BO3MOYKHO-
cTeii padoOThI € XYyAOXKECTBEHHBIM
TeKCTOM mpengaraer MeHio Tekcr.
PaccmMoTpum HEKOTOpBIe U3 HUX:

1. PasamecTurs nmo KoHTYypYy (Ipu-
mep 26.2). Ilepen mnpumeHeHUEM
9TOM KOMAHJIBLI HYKHO BBIJEJIUTD
TEeKCT U KOHTYP.

IIpumep 26.2. Pacmonoxenue
TeKcTa! 0 OKPYIKHOCTH.

L

ITocie cBs3BIBaHUA TEKCTA U
KOHTypa MOKHO pPeIaKTHPOBaTh
KaXObI M3 DTHUX O0BEKTOB, HE
HapyIIas CBA3U MEXKIYy HUMIN:

1. ITpunogHATL TEeKCT HaJ KOH-
TYDPOM.
2. IloBepuyTh KOHTYDP (mpu;

STOM TEKCT II0BOPAYMBAETCS BMeE-
cTe C KOHTYpPOM).

@ @
3. Yopars KoOHTYpP (cmemarhb
IIPO3PAaYHBIM).
®

! Texcr B mpumepe 26.2 mutupyerca no: Ilymiun, A. C. Pycaan u Jlrogmu-
aa : moama. — M. : Usxa. Ilom «IIpuboii». — 1996. — C. 5.
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Ilpumep 26.3. PacnonoxeHue 2. 3aBepcTaTh B OJIOK, T. €. IIO-

TEKCTa BHYTPH KOHTYDA. MECTUTh B KOHTYp (mpumep 26.3).

ITopsimok paboTHI ¢ GJIOKAMU TaKOM
JKe, KaK U ¢ KOHTYypaMU.

TeKcT MOXKHO PACKPACUTh B pas-
Hble IBeTa (IeJUKOM WM YaCTHY-
HO). TaKiKe K TEKCTYy MOXKHO IIPH-
MEHUTh rpagueHT (mpumep 26.4).
IIpu »sTOoM B [aJbHEUINIEM TEKCT

Ilpnvep 26.4. Ilpumenenne MOJKHO PEJAKTHPOBATh OOLIUHBLIM
rpafueHTa K TEeKCTy'.

. . obpazom. Kpome Toro, OyKBbI TEK-
Mix anewsH, i e £ CTa MOXKHO IIPEBPATUTh B KOHTYD,
Hae ARG SRR, BBIIOJIHUB KoMaHAy KoHTyp —
I wymius, i 0 iisin — OxoHTYpuTH 00BeKT. Ilocite aTO0-
Cp36pasBOHHEL pyysid. r0 TEKCT y:Ke HeJb3sd PemaKTUpPO-

8. Konac BaTh, HO K ero OyKBaM MOKHO IIPU-

IIpumep 26.5. IIpumenenne 5¢- MEHATH PasHooOpasHbIe 3(P(PEeKThI.
dexra K Texcry. B npumepe 26.5 ucnosb3oBaHa KO-
MEMTL! HE PABQTAMNT, maHaa Pacmiupenus — UameHeHus

NOKA HE FABOTAELWDL Th! KOHTypa — JIposxaHue KOHTYPOB.

1. Kakrve BO3MOXHOCTU paboTbl C TEKCTOM CYLLECTBYIOT B pefakrope
— Inkscape?
2. Kakne gencTBusi MOXHO BbIMOJIHATbL C TEKCTOBbIM OOBLEKTOM?
3. MOXHO N pefakTMpoBaTb XYOOXECTBEHHbIA TEeKCT?
4. Kakum 06pa3oM MOXHO MpeBpaTuUTb OYKBbl TEKCTa B KOHTYpPbI?
5. MOXHO nu pepgakTMpoBaTb TEKCT MOCfe npeBpaweHus ero OykB
B KOHTYpbI?
6. Kakve penctBuss HeoO6XOOMMO BbIMONHUTL Nepen MNPUMEHEHUEM
K TEKCTY 3hdeKTOB?

! Ilurupyerca mo: Komac, SI. Pyusit // Jlazapyk, M. A., Jlorinasa, T. V.
Benapyckasa Jjitaparypa : Byus0. mamaM. AJd 7 KJI. aryJbHaaLyKallbIAHBIX
ycTaHoy 3 Oesapyc. i pyc. moBaii HaByuaHHsaA. — Minck : «HamnbslaHaJIbHEI
iHcTBRITYT agykanbii». — 2010. — C. 28.
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YnpaxHeHus

@ Hapucynte oTkpbITKy. OdhopMmute ee XyLoXXeCTBEHHbIM TEKCTOM, pa3me-
LEHHbIM MO KOHTYpY.

EM Po

@ Hapucyinte nnakar. lNpumeHuTe pasnuyHble BUAObl 3aJIMBOK WU BCTaBbTe
NPOCTON TEKCT.

LOnA npHpoaLl BAREH
KEMsIA 2HBol
Opranuas,

& AnA neoaed sakHa
MHOAR MEHPOLS.

@ MpugymanTte n HapucymTte nnakaTr Ha OfgHy U3 TeM:
1. «MoiiTe pyKu Iepejn emoii».
. «Moe cuacTiIuBOE JIETCTBO».
. «MBI B OTBeTe 3a TeX, KO0 IIPUPYUUIIN».
. «beperure sJIEKTPOIHEPTUIO».
«IIpaBuia nmoBeneHUsA B KOMIIBIOTEPHOM KJacces.

QUi W DN
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NMPUNTOXEHUE

Oxuo mHTepdeiica Inkscape MOXHO pas3geUTL HA AECATH OCHOB-
HBIX Oo0JIacTeii:

MmaBHOE MeHt0 PaameTka, NMHenKn, HanpaBnAoLWmME U CETKN MaHenb kKoMaHg
fuie [pmms i e Mamd e ewr Sewoms fm Gy MNaHenb
Ba A s+ aD 009 DEW 2% FPTuns .-aIA// aNeMEHTOB
"lw adas UAdED ] 4 3 - [ FREE ]y npaBneHust
T Pl PR FATTTTT 0 (TPERTTE AL s TP PAEY M ne TR 1T FUN e SETRTT A e Y INREEE pr S TRRR P PPN T ETIS ynp
5 “
£
KoHTekcTHas Q
naHenb o Maxenb
yrnpaeneHus = —napameTpos
Lt 0 npuIMnaHus
2 J
5
& -
& «— 7 Xonct
ML =
E 5
l .
'._|_1 A Manutpa
’ o LBeToB
/2 L
MaHenb I '-_"‘_""-1/ Crtpoka
WHCTPYMEHTOB [ B 0 s | S v e o e i S s |4 COCTOSIHUSA

I'maBHOE MeHIO
Dadn [paska Baa Cnof O6vexT KodTyp TekcT DWOeTPpel PadmpeHHAa  Cnpaeka

Cozep:kuT OCHOBHBIE (DYHKITUM PAOOTHI ¢ ITporpaMMoii: pabora c
daiinamu; QYHKIIUU PEeJaKTUPOBAHUA U IPOCMOTPa; (PyHKIIUU pe-
JaKTopa paboThI ¢ TEKCTOM, (DUJIBTPAMU, O0BEKTaAMU U KOHTYPaAMMU.
BrutouaeTr JOmOSTHEHUA U CIPABOUHYIO MH(pOPMAIIHIO.

ITanear koMmaHT
TBEEHES Ak ee | a0 Q8@ DR A8 DTaERE & %
Cozep:KUT 3HAUKU-UKOHKM, KOTOPBIE BBISBIBAIOT OIIpeAeseHHbIe

KOMaHObI. AT’ KOMaH/JbI TaK3e OOCTYIIHBI B I'VIaBHOM MEHIO MJIN IIO
ROM6I/IHaI_[I/II/I KjaaBuin. Ilanenn MHCTPYMEHTOB IIpeaHasHaAuYe€Ha OJd
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JIETKOI'0 JIOCTyIIa K HamboJjee MCI0JIb3yeMbIM (DYHKIINAM pegaKTopa.
W3 Hee B oguH KJUK MOYKHO OTKPBLITH HOBBIN WJIN CYIIECTBYIOIIUNI
JOKYMEHT, HalledaTaTh €ero, 3arpy3uTh H300paKeHle, OTMEHUTh
OpenbIayIIe KOMaHIbI, MACIITa0MPOBATh, OTKPBLITH JIHAJIOTOBOE
OKHO [JIsI HACTPOMKM CBOICTB JOKYMEHTa W T. A. KaKIbIli 3HAUOK
IpH HaBeJeHUU Kypcopa MBIIIN OTOOpaskaeT CBOIO (DYHKI[UIO C IIO-
MOII[bIO0 BCILIBIBAIOIINX IIOJCKAa30K.

Eciu Bce 3HaAuUKM mIaHeEJWM WNHCTPYMEHTOB He IOMeIaloTcs Ha
9KpaHe, TO JOCTYIl K HUM MOKET OBITh OCYIIIECTBJIEH Uepe3 KHOIIKY C
JIBYMS CTPeJIOUKaMi BHU3Y IIaHeJ u. B pesyibrare IIerdKa Mo 9TOK
KHOIIKEe B BUJE MEHIO MOABSATCSA BCE OCTaJIbHbIe KOMAaHILI IaHeJH,
3HAUKU KOTOPBLIX He IIOMEIal0TCA Ha Hew.

-

IIanesar MHCTPYMEHTOB

"
&

CocTouT m3 BepTUKAJIBHOI'O pAJa KHOIIOK, PACIIOJIOKEHHOTO B
JIEBOUM YaCTH OKHA pemaKTopa. JTO OCHOBHOM 3JE€MEeHT IJId pa-
00oTBI B BeKTOpHOM pemakTope Inkscape. OH comep:XKuT HaOOpP
rpauyecKUX MHCTPYMEHTOB JJIs CO3JAaHUS U PeIaKTUPOBAHUS
buryp.

B oKHe MHCTPYMEHTOB IIPUCYTCTBYIOT:

® UHCTPYMEHTHI, IIpeJHAa3HaUeHHbIe JJis PadOThl C TeOMeTpPU-
yecKUMU (purypamu;

® UHCTPYMEHTBI, IIpeJHa3HAUYeHHBIe IJis CBOOOJHOII TpaHC-
dopmariuu GuUryp M JIUHUM;

® NHCTPYMEHTHI, IIPpeJHA3HaUeHHbIe JJIsI Pa00ThI C TEKCTOM;

® MHCTPYMEHTHI, IIPeJHAa3HAYeHHbIe JJIA PaOOTHI ¢ IiBeTOM (3a- | @
JIUBKA U TI'PaINEeHTHI). IE

i
-
|
A%
([
®
1O

KoHTekcTHAA MaHeJb yIIPaBIeHUS
= B orE | ok R e = .=
SIS Y e -

B BaBucuMocTH OT TOro, KaKOil MHCTPYMEHT BBIOPAH B OKHE WH-
CTPYMEHTOB, BUJ KOHTEKCTHOU ITaHeJ U u3MeHdeTcA. B Hell oTobpa-
JKaloTCcA HACTPOMKM U ITapaMeTphl aKTMBHOI'O MHCTpyMeHTa. B 3a-

iliﬂl
!I!Iﬂ

;

|
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BHCHMOCTH OT CUTYaIldl M3MEHEHIe 3TUX IIapaMeTPOB MOKET Cpasy
MOBJUATH Ha BBIOPAHHBIN 00BHeKT. IIpu 1CIIob30BaHUN MHCTPYMEH-
TOB %, (0) M 24y BEpHYTbCA K MCXONHBEIM IIapaMeTpaM MOXKHO C

IIOMOIITBIO KHOIIKY ¢% KOHTEKCTHOH IIaHeJ! 9TUX MHCTPYMEHTOB.

XoJcr

XojcT, MM KaHBa, ABJIAETCA TJIaBHOI paboueii 00JIaCTHIO IIPO-
rpaMMbl. JTO OCHOBHAs 4YacTh wuHTep(delica, IMOCKOJbLKY WMEHHO
3/lech MOJIb30BaTeJ b CO3MAET M PelaKTUPYyeT PUCYHKH. PacmososkeH
XOJICT IIOCEPEeAVHE OKHA ITPOrpaMMbl U MOXO0MK Ha M300paskeHue Uu-
ctoro GeJioro jucra Oymaru.

HecMmoTps Ha TO YTO 'paHUIBI 0TOOpakaeMoOil Ha XOJICTe CTPaHU-
Il OIPEAEJIAIOT I'PAHUIBI M300PaKeHUs IJId MevaTy UJIA COXpaHe-
HUs, IPU PUCOBAHUU Pa3Mep CTPAHUIILI BOBCEe He OTPaHUUYMBAET 00-
JIacTh AJid m3o0paskeHusA. Bel MolkeTe clejiaTh I'PAHUIILI CTPAHUIIBI
U TEHU JTUX T'PAHUIl HEBUAMMBIMU. HacTpOUTh BUAMMOCTDH I'DAHUIL
CTPAHUIBI MOKHO B CBOMCTBAX JOKYMEHTA.

PasmeTka, TUHEeKN, HATIPABJSIONINE U CEeTKU

JIuHelika pa3MeTKHU PAaCIIOJIOJKEeHA BBEPXY M cJjeBa OT xoJicta. lle-
JIEHUA JINHEMKU pPasMETKU OIIPeAesSAI0T PACCTOAHUSA B HEKOTOPBIX
enHUIAX (II0 YMOJYAHUIO B MUKCEAAX). IBMEHUTh HACTPOUKY enu-
HUI[ U3MEPeHnA MOKHO B cBolicTBax JoKyMmeHTa (Paiia — CBoiicTBa
TOKYMEHTA).

Korpa ykasaresib MBI HaXOAUTCA HAJ XOJICTOM, Ha JIMHENKE
MIOABJIAIOTCA JIBA UEPHBIX TPEYTOJbHUKA, KOTOPhIE OTOOPaXKaioT KO-
OpAMHATBI Kypcopa OTHOCUTEJbHO HUYKHEro JIeBOro yIJjla CTpaHu-
Ibl. 9T KoopauHATBI X M Y MOJKHO YBHUIETH B CTPOKE COCTOSHIS
(B HM)KHEM IIpaBOM YIJIy OKHA IpPOTrpaMMBbI), PAJIOM C IIapaMeTpOM
maciitaba Z.
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Kombunamnusa iaasuin Ctrl + R mosBossieT CKPBITH MK OTOOpPA-
3UTH JIMHEWKU pasMeTKHu. TaKiKe 3TO MOYKHO cJejlaTh B TIJIaBHOM
menio Bug — Ilokasatrs niau ckpsIiTh — JIMHENKH.

Hampasaaromue cosgaiorcsa B Inkscape mosbzoBaresieM OJist 00-
JIeTYeHWA PUCOBAHUA MM NocTpoeHus ¢uryp. Hampapisiomniue 1o-
3BOJISIOT YCTAHOBUTL IIOJIOKEHNE HEKOTOPBIX MHCTPYMEHTOB TOUHO
mo HuM. IlpuMeHeHHe HaAIPABJISOIIUX 00JerdaeT II0Jb30BATEIIM
BbIpaBHUBaHNE O00BLEKTOB, CO3IaBAEMbIX C IIOMOIIBIO MBI, UTOOBI
YCTaHOBUTH HAIIPABJAMOIINE, INEJKHUTE YKasaTeJeM MBI Ha I'o-
PUB0HTAJILHON MJIM BEPTUKAJBHON JUHEHKe U, yAep:KuBasd KHOIIKY
MBIIIH HAXKaTOM, IepeTaluTe MOSBUBIIYIOCS HAIPABJAIONIYIO B TY
TOYKY XOJICTa, I'le OHA JOJIKHA OBITh, IIOCJIE STOI'0 OTIIYCTUTE KHOII-
Ky MbIu. C mOMOIIbI0O TOPU3OHTAJIBHON JUHEUKUN CO3MaI0TCA TOpU-
30HTaJIbHBbIE HANPaBJIAIONINE, C IOMOIIILI0O BePTUKAJBbHOII — BEpPTHU-
KaJIbHBIE.

CeTka MOKeT OKasaThCs MOJIE3HOI, UTOOBI HE HCIIOJIb30BaTh 00JIb-
II10€ KOJNYECTBO HaIpaBadoIinux. OToOpasuTh CEeTKY MOMKHO C IIO-
MOIIIbIO IIaBHOro MeHi0 Bug — CeTka.

ITanensn mapaMeTpoB NMPpUJIUIIAHUA

hY

ITanesns mapaMeTpoB IIPUINNAHUA II03BOJIAET JIETKO HAa-

<
CTPOUTH TapaMeTphbl IPUJIUIAHUA o0beKTa. PyHKIUM dTOH . °
MmaHeJu YAOOHBI [AJIA IIPAaBUJIBHOTO WM TOYHOTO pasMelrne- A
HUsA 00beKkToB. IlaHenb mapaMeTpoB IPUIUNAHUS PACIIOJIO- _
’KeHa BEePTHKAJbHO II0 IIPaBOMYy Kpai paboueil objacTu ‘T L'I
OKHA. ;o

IIaauTpa uBeTOB

OGecnieunBaeT OBICTPBINA JOCTYII K I[BeTaM, OHA Ke IIO3BOJISIET Ha-
3HAYUTH I1BeTa K purypam. OTodOparkaercs B HUKHEHN YaCTy OKHA ITPO-
rpaMMBbI MJIA MOKET ObITH OTKPBITA B BUJE OTAeJbHOro okHa (Bug —
— O6pasisl uBeToB 1au KomoOmHanua Kiaasuil Shift + Ctrl + W).
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Crpoka cocTossHUA
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Haxogurca B camom Hu3y okHa. CTpPOKa COCTOSHUS OTOOpasKaeT
(cteBa HaAIpPaBo):

e I[BET 3aJIMBKU 1 OOBOAKMN 00HLEKTA;

© BOBMOKHOCTH OBICTPOM PaOOTHI CO CJIOAMHU U II€PEeKJIIOUEHUS
MEXXKIy HUMU;

e 00J1aCTh COOOIIIEHMIA;

e HANKATOP KOOPAUHAT YKa3aTeJs MBIIIIH;
e yIIpaBJIE€HUE MAacCIITabOM.
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