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KoHcTtaHTuH I0Opbesuny Monakos — AOKTOP TEXHNYECKNX HayK, npodec-
~ cop kadeapbl Cya0BOVN aBTOMATUKN 1 uamepeHnin CankT-lNMetepbyprckoro
rOCYAapCTBEHHOTO MOPCKONO TEXHUYECKOTO YHUBEPCUTETA, yHUTENb VH-

CKOFO KOHKypCa Ana neaaroros no BKIKYEHMIO pecypcos EanHon kon-

- nekuun UudpoBbix 06pasoBaTenbHbIX Pecypcos B obpazoBaTenbHbIv

npouecc. Jlaypeat npodeccrmoHanbHon npemni «Jlyuwnin yuutens CaHkT-Netepbypray.
HarpaaeH 3Hakom «[oueTHbI paboTHIK o6ujero obpasosarnusa PO».

o ’ ) popmatukm wkonbl N° 163 CankT-Metepbypra. MobeanTtens Bcepoccni-

Esrenunin AnekcaHgpoBuy EpemMnH — KaHauaar bun3nko-matemaTmye-
cKkux Hayk. HaunHaa ¢ 1974 ropa, paboTaeT C BbIMNCNTENIbHON TEXHU-
koW. Mpenoaaér cBA3aHHble C MHPOPMATUKOIA KypCbl C MOMEHTA MOAB-
neHua 3Toro npeameTa 8 wkone 8 1985 roay.

ISBN 978-5-9963-3094-2

I

(Q) L VYVANLVYINAOOHW

WHOOPMATUKA

; {DN3AATENLCTBO

K.1O. Monakos
E.A. EpemuH




Ucnonuutens Pucoparenns

(20,10)

(40,30)

X
>

80 |-

O| 20 3040 70 100 110120

ry

(20,100)

100

LiBeToBOM Kpyr

KENTbIN

3e/1eHbIN KpacCHbIN

ronybomn NypnypHbI

CUHUA

0O603Ha4YeHue ONnacHOM 30HbI

VS & 4



YK 004.9
BBK 32.97
1154

IMoasixos K. FO.

1154 Huadopmaruka. 7 kirace : B 2 4. 4. 2 / K. 10. Iloxnaxos,
E. A. Epemus. M. : BUHOM. Jla6oparopus 3HaHWIH,
2017. — 160 c. : ;mo.
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VuebHoe Mananme IpelHasHAYeHo A naydenus npeavera « Muagopmarn-
wa» B T Knacce (basoBoe n yraybiénnoe usydenne). Bxogur B cocTas VMK
no uEdQopMarnke AAA T—9 KIaCCOB, BRIIOYAIOMIETO ABTOPCKYIO NPOrPAMMY,
yueGHbIe Haanus, padoune TeTPA/H, 21K TPOHHbIe PECYPCHL i METOANTECKOe
nocodue.

PagcmMoTpeHbl BOIPOCHE! yCTPOMCTRA M YOPABJIEHHS KOMIILIOTEPOM, II0-
CTpOEHHEe aNTOPUTMOB L5 HCHOMHUTEEH, TEXHOIO0THN paboTH ¢ UMCIOROM,
TeRCTOBOMN, TpadrYecKkoil 1 MyIBTHMeTHHHOM uH(pOpMAITHe.

'nasuas sagaua yaebHOro N3faHnsA — ofecne T OCBOeHIe DazoBLIX [10-
HATHI HEQOPMATHKH U IPUHIHIOB paboTel nudporoil TeXHUKN, Y4TO [L03BO-
JIFIeT MCH0ALIOBATE €0 He3ABMCHMO OT KOHKPETHBIX TUIIOB KOMIILIOTEDOR 1
Bepeuil TporpaMMHOTO obeCcIedeHs.

ApaupTeNLHOE BHUMAHWE VIAGNAETeH CHCTEMATHUECKO!l NOATOTOBKE
MIKOJBHUKOB K rocyiapcTBeHHOH NTOr0OBOH arrecTannn o uaopMATHEE B
(hopMe OCHOBHOIO FOCYAAPCTBEHHOTO dK3AMEeHA (0r3).

IIpeanonaraerca MIHPOKOE HCHIONALIOBAHIE PECYPCOB hemepanbHbIX
ofpaszoBaTeNbHBIX MOPTAJNOB, B TOM YHCHIE EpuH0l KOLIERIHT 1IH(QPOBBIX
obpasoBatentasx pecypeos (http://sc .edu.ru/).

CoorsercTByeT (pefepalibHOMY TOCYAaPCTBEHHOMY o0pa3oBaTenbHOMY
CTAHAADPTY OCHOBHOTO 0611ero obpasoBann 1 npHMepHoi 0ocHORHOI o6paso-
BATENBHON MPOrpaMMe OCHOBHOI0 0611ero 00pasoBaHmd.
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YCcnoBHbIe 0003HaYeHus

B yue6HHMKe ecTh OCHOBHOI Martepmas (06s3aTesJbHBINH IS N3Y4YeHUsd),
¥ JIONOJHATENBHEIH (Ans yraybnéasoro kypcea). Marepman Ijis yIiy-
GaéHHOTO Kypca 0003HAUEH UEPHBIMH TOPU3OHTANBHBIMH JIMHUAMIM,
sHaukoM @ B HAUAme MaTepHala U SHAYKOM @® — = xonue.

TIpnm urenun yueOHMKA MBI COBETYEM Cpasy BBIIONHATHL 3a0aHUHA,
BEIIEJICHHBIE B TEKCTe IIPUMTOM M OTCTYIOM. ITH 3aJaHUA DEKOMEeH-
AVIOT BaM Iepej TeM, KaK HOPOAOJLKHUTE YTeHHe, OTBETHTH Ha BOIPOC,
BBIIOJHATE HeDOIBIIOe YIpaskHeHWe B TeTpajgyd WKW IIPOBECTH MCCIe-
NOBaHWE C ITOMOIBI0 KOMIBIOTEDA. 3aJaHud CIelHalbHO nogodpaHbl
raK, uyTOOBI Jerde OBLJIO IOHATH HOBBIM MaTepHall. Tun zaganusa

obozHAaUaeTcs Ha IOJAX HABUTAIMOHHBIMM 3HAYKaAMHK o (Bompoc),
(muceMeHHOE 3ajaHue), E (KOMIIBIOTEPHEIN 9KCIHEePHMEHT).

JIIns MOJHOIEHHOH paboThl JKeJaTeqbHO HCIOJIL30BATEH pabouyio
Terpazb (3HAYOK P
3amaHuA.

3Hau0K m FOBODHT O TOM, YTO IIPH BBINOJHEHWHN 3a/laHUd IIPH-

) — B He#l Bbl OygeTe BHIMOJHATE NUChMEHHBIE

A6TCA WCIONb30BATH KPOoMe ydeOHMKA MOMOJHUTENbHbIE MCTOYHUKH,
gampumep cers Wurteprer. IIpoeKTHBIE ¥ HCCIEN0BATENIBCKIC paboTsl,
KOTOpBIE BHIMOJHAIOTCHA J0OMa, OTMEYEHBI 3HATKOM

3HaA4YO0K 0 03HAUAET BaJKHOE OMNpeAeseHMe WM yTBepPHKIeHNe.

3HaYOK 0 CHYUT [Jisi BBIEJIEHUSA JOMOJHWUTENBHOIO 3aJaHudA
WM pasbsACHeHHd.

3HAUOK E o3HauaeT I'PYIIIOBYI pabory.

3Ha4Y0K e BBIJIEJIAET MeMKIpeAMeTHbIe CBA3H.

BanaHuA MOBBIIMIEHHON CIIOHOCTH OTMEYeHBI «3Bé3mouKoit» (¥).




lMaea 5
OBPABOTKA NPAOUYECKOM
UMHOOPMALIUU

§ 24
PacTpoBbii rpadpuvecknin pepakrop

Knroueesre cnosa:

e rpaduUecKHil peJaKTOp ® IPAMOYIOJEHUK

® MaHelb MHCTPYMEHTOB e oBaJ (punuIC)

® TamuTpa ® MHOTOYTOJBbHUK

® OCHOBHOH IIBET ® KOHTYP

¢ (GOHOBBIN IIBET ® 3aJIMBKA

e MacmiTab ® TEKCTOBBLIE HAAIIHCH
e juHUsA (OTPE30K)

BcnomHuTe:
® KakKe PUCYHKM HA3bIBAKTCH PacCTPOBbIMU;
® 4TO Takoe MWKCenb.

Ins cosmaHusi ¥ PeJaKTHPOBAHMA DHCYHKOB paspaboTaHbI cIie-
nuajJbHBIE TPOrpaMMbl — rpaduyeckue pegaKTOPEL

Pacrpossie rpaduyecKne pemaKTOpPbl CJOYIKAT JAJNA CO3JAHUA H
PeaKTHPOBAHMA DPACTPOBBIX PHCYHKOB, T. €. PHCYHKOB, COCTOAMIUX
M3 OTHeJbHBIX nukceneii. CHauama MBI MO3HAKOMHMCHA C pPegarTO-
pom Paint (ansa npakTudecKHX paboT MOMKHO WMCIOJIBL30BATH M Jpyrue
penaxTopsl, Hanpumep KolourPaint).




O6paboTka rpaduyeckon nHpopmaunumn

OkHO rpacduyeckoro pepakropa
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Puc. 5.1

B mepxmeii wacTu oxHa pepartopa Paint pacnoioxena Jlenma
¢ TpeMsa BEJagxamMu (puc. 5.1).

BhbiSCHUTE, 4YTO MOXHO OenaTh C MOMOLULIO BKIaakwn @ain,

Ha Braagke I'iasnas pacliojioKeHBI KHONKHW g paboTsl ¢ Oy-
depom obMeHA, MHCTPYMEHTH! AJIf PeJaKTHPOBAHUA DHUCYHKOB W IBe-
TOBAA NAJIUTPA.

BCroMHUTE, B KakoM ciydHae nosoca NpoKPYTKM CTaHOBUTCH akTUBHOW
(nosBnNAeTCA AOBVXKOK B CepeavHe, nonoca pearvpyetr Ha ynpasnieHue
MBbILLIBIO).

Braagka Bud mossojsdeT M3MeHMTh macmiTab mpocmorpa (yBenw-
YHUTh WIW YMEHBIIUTH H300pakieHHe Ha sKpaHe 06e3 UM3MeHeHHS KO-
JAWdYecTBa MHEKceJeli), BLIBECTH JHHEHKM (HAJ PHCYHKOM H cJeBa OT
HEro).

CHU3Yy HaXOIUTCHA CMPOKA COCMOAHUA: B HEH HporpaMMa IOKasbl-
BAaeT KOOPAWMHATHLI yKasaTels MBINIM (CUMTas OT BEPXHEro JIEBOTO yrja
pHCYHKA), pasMephl PUCYHKA B NHKcensaAxX H obwém dailina. B mpasoi
YACTH CTPOKM COCTOSTHHS C MOMOIIBIO JIBHMKKA MOXHO H3MEHATb Mac-
mitab mpocMoTpa.

PacTposbiii rpaduyecknii penakTop

PucoeaHue OT PyKu

IIpocreiimmii crocob pUCOBaHMA — MCIOJb30BAHHE KapaHAama HJIH
kucru. Ecam BKIOUHTH MHCTPyMeHT Kapandaw ;/ |, TO TIpH HAMKATON
KHOMKEe MBIIIM MOYKHO PHUCOBATH JIMHHH Ha II0JIe PHCYHKA.

Mento Toawuna (cMm., puc. 5.1) nosponder (AjiA BCEX HWHCTPYMEH-
TOB) BBIOpATH TOJIMUHY JIHHWUH.

IIser nuuum Oyjger coBmazarh ¢ neerom IJeem 1 Ha NDaHexIn
naenas. D1oT OBET eIé Ha3bIBAIOT OCHOBHBIM WJIH IIBETOM Iepen-
gero mjaHa. EcaW JJs PUCOBAHUSA HCIOJbL30BATH HE JIEBYI0 KHOIKY
MBIIIH, a OpaByio, JuHUA Oyner umers I[eem 2 (oHOBLHIA 1BET).

Ias Toro 4To6bl MSMEHUTH OCHOBHOH MM (POHOBBIN IBET, HYHHO
IeTYKOM MbIIbI0 BeGpats I[eéem 1 wmu IJeem 2, a 3aTeM MIEIKHYTDH
HA HYIKHOM IiBerTe B maiutpe. KHomka H3menenue yeemoe MO3BOJAET
106aBUTE HOBbIE I[BETA B HUMKHHKW DAJ| NaIATPHL.

Pucosars MOMKHO He TOJNBKO KapaHAaIioM, HO H pPasjiMYHBIMHA
kucramu (mMeno Kucmu), KoTOpble MMUTUDPYIOT HUCTH XYLOMHUKA H
PacCIBLINTENEL KPacKH.

Yrobsl CTEPETE KAKHWe-TO YacTH PUCYHKA, HCIOJIB3YIOT HHCTPY-
meHT Jlacmuk [@ Ilpm HaskaTO#l JIeBOH KHONKe MbIM Jlacmuwk
crupaer (3akpammBaeT IBeTOM (POHA) BCe MHUKCENH, Hepe3 KOTOpbie
OH TIPOXOAUT.

Wccnenyiite, kak pabotaet JlacTuk NpyU HaxaToW Npasoil KHOMKE MbILLUN.

C momMoImIpI0 MHCTPYMEHTa 3aiusKa |& MOYKHO 3aJuTh 00JacTu
O/IHOTO IBETA OCHOBHBIM IMBETOM (IIEJTYKOM JIeBOH KHOIKOM MBIIIH)
wan (POHOBEIM IBeTOM (IIESIKOM I[IPABOH KHONMKON MBILIHN). Ecan
KOHTYD, OIDAaHMYHMBAIOIMAN HYIKHYI 00JacTh, HMeeT XoTs Obl He-
GOJIBIIION pPasphiB, KPACKa «BBITEKAaeT» W MOMKET 3aluTh Ty 4YacThb,
KOTOPYIO 3aKpailWBaTh He HY’KHO. B TakmxX caydasgX MOKHO OTMe-
HATH MOCJEIHUEe BBHIIOJHEHHbLIE ONepanuu ¢ NOMOINBI KOMOMHALIMU

kaasum Ctri+Z niau KHOIKH ﬁ%

s
HacT enT Macwmat | nossosisger yBeIHIUTE HYMK q4acTh
[N
pucyHKa. BBHINOJIHHUB yBeJIWYeHHe HECKOJbKO pas, Bbl YBHIHTE, 4TO
n300pakeHre COCTOMUT H3 ITMKCeJeu.

BoiicHUTe, Kakol Haubonblimii maclutab MOXHO YCTaHOBUTbL B Ballem
rpacdmnyeckom penaxkTope.

)0/




O6paboTka rpadpuydeckoirn nHGopmaumn

Hucrpyment Texcm |A mnossosser f00aBUTH HAaANNCH HA PHUCY-
HOK. BrIOpaB 2TOT HHCTPYMEHT, HYXXHO IIEJKHYTH Ha IIOJle PHUCYHKA,
¥ B 5TOH TOYKe IMOABHTCA PAMKA IJA BBOJAAa TeKcTa. PasMepsl paMKHU
MOXXHO HU3MEHATH, NEePeTACKHBAsA MapKephl B yIJIaX W Ha cepejuHax
cropoH pamin. CamMy paMKy MOMKHO IEPeTACKHBATHL MEIIILI0 3a eé
TPaHHUILY.

Ha Jlenme oOTKpBIBAaeTCA NONMONHUTENLHAA BEKJaaxa Tewxem, HA
KOTOpPOM MOKHO BBIOpPATH HYMKHBIM MIpUMT ¥ YCTAHOBUTL IIPO3PAYHBIN
uau HenpospauHbeiit GoH (pmc. 5.2).
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Puc. 5.2

BEyTpu paMKH MOKHO BBOJAHTL M PEAAKTHDOBATH TEKCT, KaK B
O0BIYHOM TEeKCTOBOM penakTope. Ho Kak TOJBKO BBl MIEJIKHETE MbI-
IILI0 BHE PaMKH, TEKCT OpeBpaTuTcss B HaGop nmkcemneii. ITocne storo
€ro MOKHO peJaKTHPOBATh TOJBKO KaK PacTpPOBBIM pucyHOK. Hampm-
Mep, OyjneT odeHB HEIPOCTO 3aMEHHTH OJWUH CHMBOJI HA [APYrod WIH
yAalIuTh HEeHYIKHBIM CHMBOJI, OCOOEHHO ec/il HAANHChL HAHECeHa Ha
CIIOJKHBIN (DOH.

Neomerpuyeckmne purypbl

PucoBaThk BCE OT PYKHM — BeChbMa HENPOCTOE B3aHSTHE, POBHYIO JHHUIO
MOJYYUTh IPaKTHUYeCKH HeBo3Mo)XHO. Iloaromy B mmwbom rpaduue-
CKOM peJaKTOpe eCThb WHCTPYMEHTHI AJIA PUCOBAHMA I'€OMETPHUYECKHX
(huryp — JAMHUNA, OPAMOYTOJIBHWKOB, OKDPYAHOCTEMH.

Yrobrl HaApHCOBATH OTPE30K, HYKHO BRJIKYUTH WHCTDYMEHT
Junusa [\ |, Ha)KaTh KHONKY MBIIIM B HAYaJbHOW TOUYKEe OTPEe3Ka,
IIepeMeCTUTh MBIIb (IIPU HAXKATOH KHOIKEe) B KOHEUYHYI TOUKY WU
TaM OTIYCTUTE KHOIKY.

Wccnenyiite, kakoB ByaoeT UBET NMHWUW, €CNU PUCOBaTh €€ NeBOoi KHOMNKOWN
MbILUK. HTO MBMEHUTCS, ECNn PUCOBaTb JIMHWIO MNPaBOi KHOMKOW Mbln?

BbiicHUTE, 4TO W3MEHWTCH, ECN MNPU PUCOBaAHWUN NUHUKU YAEPXUBaTb
Ha)aTtoWn knasuwy Shift.

PacTpoBbiii rpadpuyeckuin pegaktop

Wucrpymernt IlpamoyzoivbHuk 'E” CIYIKHAT [Js1 PUCOBAHWUA IIPAMO-
YIOJNBHUKOB U KBaaparoB. UTo6bI HAPHUCOBATH IPAMOYTOJIBHUK, HYJKHO
HaXaTh KHOMKY MBI B OJHOM W3 YIJIOB OYAYIIETro MIPSAMOYIOJb-
HUKAa, MPOBECTH MBbIIIb B IPOTHUBOMOJJOMKHBIM YIroJd M TaM OTHYCTHUTH
HAXaTyo KHOIKY. PasMephl NpAMOYTOJBHUKA BBIBOAATCH B CTPOKeE
COCTOAHUA (A0 TOro, KaKk BBl OTIYCTHTE KHONKY MBIIIM M 3a(pUKCH-
pyeTe OpPAMOYIOJILHAK Ha PHUCYHKE).

Mposepbte, 4TOo Byoer, ecnn pucosaTb NPAMOYTONBHUK MNPU  HaXaTown
knaswwe Shift.

IIpAMOYTONBHUK — 2TO 3aMKHYTad (Gurypa, IO3TOMY KpoMe KOH-
Typa AJiA Heé MOKHO HCIOJIL30BATH 3AJMBKY BHYTDeHHe#H o6JacTH.
I[Ipu pabore JieBOH KHONKOM MBIIIH KOHTYD IDPAMOYroJbHUKa Oyner
OCHOBHOTI'O IIBeTa, a 3aJuBKa — (OHOBOro ugera; npu padore IIpaBoi
KHOIKOH MBIIIM [IBETA MEHSATCS MecTaMu.

C HOMOIIBIO BHIIAJAIOIINAX MeHIo |7 Kowtyp Y| m |Q3_aﬂ“_3'<i

MOKHO
BeIOpaTh HyXXHBIE CBOMCTBA KOHTYpa WU 3a/IMBKH, a TaKXKe OTKJIIYUTH
KOHTYP WJIM 3aJUBKY BOOOIIe. —

C momomipo uHCTpyMeHTa Osan C_D_ (B0O MHOrMX HIporpaMmax
OH HABLIBAETCA JJAJAUNC) PHCYIOT OBAJNBEI M OKpy:kHOocTH. OBan Ha-
YHHAIOT PUCOBATH HE OT IEHTpa, a OT yrjia NPAMOYToJbHUKA, B
KOTOpBIH OH BHOHCaH, T. €. OT OJHOH M3 IPOHYMEPOBAHHLIX TOUYEK
Ha pHc. 5.3.

Yr0o6Bl ONpefenuTs PasMephl OBajia, HY’KHO ITPOTAIHUTE YKasaTelb
MBIIIIM M3 JI000r0o yria ONHCAaHHOIO NPAMOYTOJNLHWKA B IIPOTHBOIO-
JIOMKHBIA YIOJ TPHM HAXKATOH JIEBOH KHOIIKE.

BuisicHuTe, kakue 6yoyT LUBeTa y KOHTYpa v 3anveku osana rnpwu pabdote
NeBON KHOMNKOW MBILLUKM WU NPaABOW KHOMKOW MblLLK,

MpoeeptTe, 4T0 ByAET, ecnu PUCOBaTL OBas MPU HaxaTtoh knaswuwie Shift,




O6paboTka rpaduydeckoin nHpopmaumm

PacTpoBbiii rpaguyecknini pegakTop

WucrpymenT MmnozoyzoavHuk L’:?:ll OO03BOJAET CTPOUTHE MHOI'OYTOJIb-
HUKHK (3aMKHYTbIe JoMaHble JimauH). IlepBas cTOpoHA MHOTOYTOJMBHHEKA
pHucyeTcs TaK e, KAaK OTPe30K, a IOTOM BCE CIeNyIoIllhe BepHIWHEBI
VCTAHABIWBAIOTCH IMETYKAMH MBIMIBI0. [[BOMHON IMenYoK 3akaHYIMBaeT
pHUCOBaHME M 3aMBIKAET JOMAHYI0 JUHHIO B MHOrOyrojbHMK. MHoOro-
YIOJIBHUK — BT0 3aMKHyTasa (urypa, OIS HET0 MOMKHO BeIOpaTs pe-
JHHM 3aJHBKH, TaK e KaK OJid OpAMOYIrOoJdBHHEAa W O0BaJia.

BoiBOAObI

e PacrpoBble rpauuecKkue pefaKTOPBI CIy:KaT IJA CO3NaHHUA U pe-
JAaKTHPOBAHUA PACTPOBLIX PHCYHKOB, T. €. PUCYHKOB, 00pa3oBaH-
HBbBIX OTHENBHBIMH IIHKCEIAMH.

e PacTpoBble PEOaKTOPHI TO3BOJAIOT PUCOBATH JHUHWUH, MPAMOYIOIb-
HUKH, OBAJBl W JAPYrue (QUrypsl, OejaTk TEKCTOBBIE HANIIHUCH.

e Jlocnme Toro Kaxk (urypa wim TeKcT 3a(DMKCHPOBAHBLI B PHCYHKE,
OH mpeBpalaercs B Habop mukceneii.

e [Ipn pucoBaHMM HCHONBL3YITCS ABA IBETAa: OCHOBHOW M (DOHOBBIWM.
JTH IBeTa MOYKHO BBIOpATH W3 TAJHATPEI.

UHTennekrT-kapra
Tpaduuecknit _' OcHoBHOM
penaxTop DoHOBLIN
Kapawndaw
Sanusra
HucTpyMeHTHI |~—- Temwem Junusn
TeomerpuuecKHe ITpamoyzonvrur
huryps Osan
Mmuozoyzonvrui
Puc. 5.4

Bonpocel u 3agaHus

1. 3auem HY)KHBI ABa padouux nsera?

2. B Kagkux caydaax MOeT ObITh 3anmTo Beé mose pucyHra? Kak
9TO HCOPABUTEH?

3. Mamersa0TCA M NpU MaciuTabMpoOBAHMM PasMeEpPhl PHCYHKA B MHK-
cenax?

4, Kak MOKHO peJaKTUDPOBATH TEKCT, KOTOPHIH yiKe 3aiHKCHMDPOBAH
B PAacTpOBOM pHCYHKe?

5. YeM oTMYaeTCHd PHUCOBaHHEe (PUI'YP € HOMOINBIO JIEBOM U IIPaBOi
KHOITOK MBIIIN?

6. Kax HapmcoBaTh TOJBKO KOHTYD (urypsl (6e3 samuBru)?

7. Kax mapucoBaTk (urypy 06es korTypa?

8. Kak HapmcoBaTh KDYI, €C/IHM BBl 3HaeTe KOODPAMHATHI €ro meHTpa
u pajzuyc?

9. IloueMy yiKe HAPHUCOBAHHYI (DUIYpPY CJIOKHO II€PEeMeCTHTH?

10. BelnmoiHATE IO YKA3AHWIO YUYUTeNs 3ajaHug B paboueil Terpajiu.

MoaroroBsTe COOOLLEHUE

a) «PactpoBeie rpapuueckue pegakTOpPBI»

6) «I'padmueckuit pegaxrop Paint.NET»

B) «I'padmueckuit pepaxrop GIMP»

r) «'paduueckre OHJIANH-PERAKTOPHI»

1) «@opMaThl PacTPOBBIX PUCYHKOB»

e) «4Yro Takoe paspeuieHue?»

%) «Kax roaupyerca mBer?»

3) «leomerpuueckue uryps: B pepaxrope Paint. NET»
n) «leomerpuueckue Gurypsl B pemnaxrTope GIMP»

MHTepecHsblie canTbl

getpaint.net — rpaduueckuit pempaxrop Paint.NET

gimp.org — rpaduueckuil pepaxrop GIMP

gimpart.org — ypoxku mo pemaxropy GIMP

psd.ru — yporu mo pegmaxtopy Photoshop
apps.pixlr.com/editor/ — onHnaliH-pefaKTOp pacTpoBOM rpadguKu
sumopaint.com — oHIaWH-pelaKTOD pacTpPoBOil rpa@urm

MpakTuyeckas pabora

BeinmonauTe mpakTAdecKyio pabory N 13 «PacrpoBeiii rpadudeckmii
pPelaKkTOp» .




O6paboTka rpaduyeckoin nHdopmaumn

§ 25
PaGorta ¢ ¢pparmeHTamm

Knrwoueswie cnosa:

e (hparmMeHT

e BhIJlesieHue obsacTu

e NpAMOYI'OoJbHasg 00JIacTb

e ofsacTs IPOM3BOJBLHOH (DOPMEI

BoiaeneHue obnactm

C moMoOILBI0 MHCTPYMEHTOB rpynnsl Boidenenue (puc. 5.5) BeI MoxxeTe
BBIJIEJIUTE HEKOTOpPYIo 00jacTek pucyHKa (dhparmMenr) jais Toro, 9TodbI
saTeM 4YTO-TO C Hed cHeNaTh: YAANHTL, NepPeMecTHTb, CKOIUPOBATH,
NOBEPHYTh, U3MEHHTEL pasMephl, COXPAHHUTHL Ha JHUCKeE.

‘ ®opmbi BbigeneHus

|. [NpsamMoyroneHas obnacTes
{2| NpoussonbHas o6nacts

| MpameTpb! BbigeneHna !

! Buigenute Bce
|
| OBpaTuTe BhigeneHwe

Ypanute

| MpospayHoe BblaeneHue

Puc. 5.5

IIpamoyronpHEas o061acTh BBIAENAETCA TaK JKe, KaK pHCYyeTcd
OPAMOYTOJBHHK, 4 NPOM3BOJBHYK 00/acTh HYKHO 00BECTH MEBINILIO
npu Haxaroil Jgepoli KHonke. Ecam yeranoBuTh (Quiaskor Ilpospau-
Hoe evl0esieHue, TO TMUKCENH, 3aKpalleHHble mBeTroM toHa, He OyIyT
BbIJeJIeHbI.

Mccnepyiite, Kakas 4acTe PUCYHKA BbIOENAETCA NMPU HaXaTtun KomOuHaLmm
knasuw Cirl+A.

Brinenesnaa obsacTts 00BOAMTCA INTPUXOBOM paMKoi. 3ra JIH-
HUSA BPEeMEeHHO BHAHA TOJNbKO HaA 5kpane. OHa He MeHfeT NUKCEIH

PaboTta ¢ dparmeHTamm

pHCYHKa B NaMATA KOMObIOTEepa u OecciefHO ucUe3aeT, eclaH OTMe-
HUTH BBIJIeJIEHHE, INEJKHYB MBIIIBID BHE PaMKH WJIH BbIOpaB ApPyroi
WHCTPYMEHT.

Y10 MOXHO Aaenatb ¢ pparmeHToOM?

MpoBepbTe, 4TO NPOM30AAET C dparMeHTOM, eC/M Haxarb Kiaswully
Delete.

Brigenennyo obnacts ((pparMeHT) MOMKHO II€peTACKUBATHL MEBIIIBIO,
IpHA 2TOM OCBODOAHMBIIIEECS MecCTO 3ainuBaeTca IBeTroM (oHa. Ecam
Ipy TepeTacKuBaHWM ypaepxkuparsk wiaasuiny Cirl, ¢parmenT 6Gyner
CKOIIMPOBaH.

Yrobel 3adukcupoBaTh (GparMeHT OpPH [IepeMelleHWN HJIH KOOU-
POBaHUM, HYIKHO IIENTKHYTH MBIIILIO BHE €ro paMKH, IIPH 9TOM YacThb
n3obpakeHns, HAKPBITAA 2THUM (parMeHTOM, IIpoIajaaer.

Yrobsl m3MeHUTH pasMep (parMedra, HYHHO IlepeTaAlUTh MBIIILIO
MapKephl Ha paMKe BhIjle/ieHHO#l objacTH.

Ecnu cHOBa BblOENUTb TOT XEe (parMeHT U MNepenBuHyTb ero, Mbl yBuU-
OUM TONMbKO (POHOBLIM LBET. 3TO CBA3AHO C TEeM, HTO MpOCTblie rpapuyHeckue
pepakTopbl (Paint, KolourPaint) patoTtaloT TONbKO C OAHOCNOMHBIMK (N10-
CKUMWN) PUCYHKaMW, B KOTOPbIX BCE MUKCENW HAxXoAATCsi Ha «OAHOW BbICO-
Te». bonee cnoxHbie penaktopbl (Adobe Photoshop, GIMP) ymelor pabotark
C MHOrocnofHeIMM M300paXeHusiMKU: CNoW pacnonaralTcs Apyr Han opy-
rom, U NpM M3MEHEHWUW NUKCENERn OLHOro CNOoS MUKCENU OCTaSIbHbIX CNOEB
He MeHsitloTes. [py 9TOM MOXHO Nerko coz3naearb COXHbIE PUCYHKM K3
4yacTeil, He cTupas NMUKCEeNW, KOTOpble MOryT NoTom noHapobwutebes. Hanpu-
Mep, Hagnucu Ha pucyHkax yaobHo genath B OTOENbHbIX CNOAX.

Kronxa [.‘ZKHOEBPHYT“ OTKDBIBAET MEHIO, II0O3BOJIAIOINEE IOBOPA-
yupark (pparmeHT Ha yrasl 90, 180 u 270°, a Takke CTPOUTH €ro
OTpa’KeHne II0 TOPU3OHTANM W BePTUKAJIH.

lMpoeepkTe, MOXHO N NOBEPHYTL (dParMeHT C MOMOLLBK KOHTEKCTHOrO
MeHIO.

Mnaorme rpadugecKkve pefaKTOPHl TO3BOJAIOT COXPAHATH BhIAENEH-
HYIO 001aCTh B OTIEJBbHOM (paiijie W BCTABIATHL B PHCYHOK (pparMeHTHI
Cc OHCEA. 0b6bsr4HO 3TO JenaeTcsd 4Hepe3 HOHTEKCTHOe MEeHIO, HOTOopoe
comep:uT KoMaHabl Honuposamwv 8 (aiin m Bemasumov u3 gaiiia.




A

O6paboTka rpaduyeckoin nHdopmaumm

BoiBoab!

e B pacTpoBBIX pepaxkTOpax MOMKHO BbIAEJUTH (hparmMenT (4acTb pH-
CYHKa) NPAMOYI'OJIBHON WM IIPOM3BOJBLHOH (DOPMBI.

e DparMeHT MOKHO TEPEeMEeCTHTh, CKOIHPOBATH, YAAJNTH, M3MEHUTH
ero pasMephl, COXPaHWThL B Bujme (aiia.

UuTennexkr-kaprta

i IIpamoyroasuoe
| Buigenemne |—=<| IIpoussonbHO# hopMEl
| Becs pucynox (Ctri+A)

=

DparmesHT Ilepemerenue

Konuporanne (+Ctrl)
Onepanun Yaoanenue

¢ thparmerTamu Ilosopor

Orpamenne

Coxpasenue

Puc. 5.6

Bonpockl u 3aganusa

1. CpaBEuTe nBa criocoba BhlaeleHHs obsacreidi. B rKakmx cayuasx
IpUMEHSAETCA KasKAbIA u3 HUX?

2. Kak BeigenuTs o0beKT, He 3arparusas (HoH?

3. Kakue ci0MHOCTH MOTyT BOSHHUKHYTH NIDH [epeMenieHuu Qpar-
MEHTORB CJIOMHBIX PHCYHKOB? YeM OHH BBISBAHEIT

4. O0bsicHHUTe pasaudye MEMXAY OOHOCJOMHBIMHA B MHOIOCJIOHWHBIME
JOKYMEHTAMH.

5. BrImonHUTE [0 YKA3aHWUIO yYUTeNs 3ajaHuA B pabodeil TeTpaju.

MoarorosbTe coobLieHue

a) «Beimenenne obaacreil B pemaxtTope Paint. NET»
0) «Brinenenme obnacreid B pemaktope GIMP»

B) «Pabora co cimoamu B penaktope Paint.NET»
r) «Pabora co cmoamm B pemaxrTope GIMP»

O6paboTka doTorpaduin

MNpaxTuyeckas pabora
BrimosEuTe mpakTmdyeckyro pabory Ne 14 «Pabota ¢ (pparmMeHTaMH».

MpoekT

C moMomIbI0 I'paUuecKoro pefaKTopa HAPHCYHTEe OTKPBITKY K JIi0-
6oMy OpasgHUKY.

§ 26
O6paboTka ¢poTorpadpuin

Knarwueewve cnosa:

® KaJpuUpoBaHue ® KOppPEeKIUus YpOBHeit

e BpaieHue ® APKOCTH

e OoTpaKeHue ® KOHTPACT

e IIepPCIIEKTHBA e HOPpeKIHusA IIBeTa

e TECTOrpaMMma o a(hdeKT «KpacHBIX I[JIas»

Hapepmaka Kasmasii u3 Bac dororpadupoBay ¢ MDOMOIILI0 OU(pPO-
Boro (poroamnmapara Wau MOOMILHOrO Teje(OHA, a 3aTeM BBIKI&JbIBAJL
(pororpapmu B cers HMurepmer. Ilpodeccuonaneueie pororpadsl ie-
pesi TeM, Kak IIokasars Gororpadmio spuTensM, Bcerga obpabarbiBa-
0T €€ — YCTPAHAIOT HEJOCTATKH, BbI3BAHHEBIE ILIOXHMH YCIOBUAMU
CBHEMKHM WM HENPaBWIBHOW HACTPOHKOHW (Qoroxamepbl. C IOMOIIBLIO
rpa)uyecKoro pegakTopa MOYKHO TaKiKe MCIPABHTL HCKaKeHUs, KO-
TOpPBIE BHOCHT caM QoToanmapar.

Taxk Kak pacTpPOBBIM PHUCYHOK XpaHHTCA kKak Habop uucel, KOmM-
PYIOIIMX IIBeTa MHKceseil, Koppexnud dororpa@uili CBOAUTCA K Ma-
TeMaTHUecKoi o0paboTKe 9THMX JAHHBIX.

B srom maparpade Bbl INO3HAKOMUTEChH C IIPOCTHIMU HpPUEMAMH
obpaborku Gortorpaduii. A BBIIOJHEHUA OPAKTHYECKOd paboTh
MOKHO MCIOJb30BATL JIIOG0A rpadmuecKkuii pefaKTop, KOTOPBLIH yMe-
eT BBIMOJHATL KaApUpPOBaHWe, a TAKIKe KODPEKIIWI0 YPOBHeM, IBeTa,




ObpaboTka rpaduyeckoin nHbopmaummn

APKOCTH ¥ KOHTDACTHOCTH, HANpUMep CBODOJHO pacIpocTpaHseMBIi
Kpoccmnardopmenasiii pegaxktop GIMP.

B atom naparpade HeT HasBaHWiA NyHKTOB (4acTeit naparpada) —
mecTa Ana Hux o0603HaYeHbl FOPU30oHTaNLHBIMK nonocamu. lNpouuTaii-
Teé BHUMATENLHO TEKCT W 3anuIUMTE Ha3BaHUS 3ITUX NMYHKTOB B TET-

pafb.

3.

IToce BBOja wa3obpakeHHsa B KOMIbIOTEep (co ckaHepa, Qoroan-
napata wiam TenedoHa), KaK IIPABUJIO, BBIIIOJHAKT KagpHpPOBaAHHE,
T. €. BRLIOMPAT rpaHuIlbl m3o0paskeHus, obpesaroT nuinrHee. Paccmor-
puM caydaii, xorga ¢ororpadusa IpH CKAHMPOBAHHM ObLIa IIOJOMKEHA
HEePOBHO, TAK YTO €€ HY:KHO CHadalla [IOBEepHYTh, 4 moToM oOpes3aTh
aumHue moas (pue. 5.7).

Puc. 5.7

Crauana moBepHEM H300paskeHHMe TaK, 4TOOBI CTOPOHEBI (hoTOoTrpa-
(huu cranw mapaJienbHBI CTOPOHAM SKpaHa. /s 9TOro HYMKHO BKJIIO-
YUTh MHCTPYMeHT Bpawenue (B GIMP — KHOUKA g Y ma naHeJH
MHCTPYMEHTOB) M BBIOpATE HYXKHBIH yroJ II0BOpoTa (MBIIIBI0 HUJIH B
auasioropoM okmHe (puc. 5.8).

O6paboTtka doTorpaduin

(rr—
e el
yon:  [830 =

Uenrp X: [400,00 4
ngmp.g-:.|3un,m :I: px "l

Puc. 5.8

IloBepryTs pucyHOK cpady Ha 90 m 180° MOMKHO € IOMOIILIO
pepxHero Menio (B GIMP: Hszobpaxcenue — Ilpeobpasosanus). 1lo-
Bopor Ha 90° ocobeHHO HoOJe3eH: ecJU IIMPWHA W BBICOTA DPHCYHKA
CHJIBHO pPAasjuualoTcs, IPUA MOBOpoTe Ha GONBIION yroj 4YacTH HYM-
HOTO M306pajrkeHHMsA MOTYT OKAas3aThCs 3a IpaHHIamMu paboueit obracTu
u OyayT obpesaHBbI.

Tenepb, Korja CTOPOHBI PHCYHKa NapajljiefibHbl CTOPOHAM dKpaHa,
BEIIONIHAEM kaxpuposanmel) ¢ momomipio mHCTpyMeHTa Kadpuposa-
Hue (B GIMP — KHOUIKAa A/J') Beiienum npAMOyroJabHyIo 06/1acTh,
OCTABMB TOJBKO HYKHYIO 9ACTh PHUCYHKA. YIB!l BhIleJIeHHOH objacTu
MOMKHO IIepeTACKMBATEL MBI (puc. 5.9).

Ilocne ma)katmsa Kiasumu Enter mona Gyayr obpesaHsI.

Puc. 5.9

1) B Adobe Photoshop kagpHpoBanme U TOBODOT BEHINOMHAIOTCA cpasy (paMky xaipa
MOM{HO BPAIIATE).

T GIPISAARA |
bubanoTeKA
wkoaa nm. M.Topekoro

§26




O6paboTtka rpadunyeckoin MHGopMaLmUm

2.

IIpu chéMKe ¢ TOMOIIBIO (hoToamnapaTa WK TenedoHa TacTo Mo-
Jyyaercs TAK, 9TO BePTHKAJbHbIe JUHUM (HAalpuMep, CTEHBI AOMOB)
Ha CHUMKe cTaHOBATCH HakJoHHbIMH (puc. 5.10, a). Taxume mcramxe-
Hus paér cama (oToramepa.

Puc. 5.10

91oT HELOCTATOK JIerKO HMCIIPABIAETCA B COBDEeMeHHBIX Ipaduuec-
KHX pejakropax (cM. pme. 5.10, 0) 6iarogaps mHcTpyMeHTY Ilepcnek-
muea (8 GIMP — KHOIKa A). Hy:xH0 BBIZEIUTE BCIO (QoTorpad)uio
(rrasumu Ctrl+A), BRIOIATE MHCTPyMeHT Ilepcnexmuea u mepera-
[IUTH YIJIBI BBIJEJIEHHOH YacTH TaK, YTOOBl BLIDOBHATHL BEPTHKAINBLHBIE
JIHHAA.

3.

OueHb MOJE3HYI0 WHPOPMAIIHIO AJSA OIMEHKH HM300pajrkeHus AaeT
rmcTorpaMma — JuarpaMMa CIeIUalbHOTO BH/A, KOTOpas IIoKa-
3pIBAET pacIpejiesieHue NIuKceJeidl mo apkocTu. YToObl yBUAETH
FHCTOTPAMMY 3arpyskeHHOro musobpasenus, B pejpaxkrope GIMP
HY;KHO BBIOpaTh NYHKT MeHio Oxna — Ilpukpennawwuecs dua.no-
eu — TIuemoezpamma.

ObpaboTtka doTorpacdui

Puc. 5.1

BrIcOTa BePTHKAJIBHBIX OTPE3KOB OIpejeideT KOJHUYECTBO IMHUKCEe-
Jeil, IMeMIUX OJUHAKOBYIO APKOCTb, OT CAMBIX TEMHBIX (cnesa) pmo
caMbIX cBeTsibIX (cmpaBa). Ilo rmcrorpammam Ha puc. 5.11 supso,
qTO:

e doro 1 cammikoM TEMHOe, MOTOMY UTO BCE NHUKCENH COCPeAO0TO-
yeHBl B OOJIACTH TEMHBIX TOHOB (B JIEBOM 9YacTH I'MCTOTPAMMBI);

e doTo 2 CIUIIKOM cBeTsoe (HeT TEMHBIX TOHOB);

e oTo 3 MATOKOHTpacTHOe (eCTh CpeJHHe TOHA, HO HeT TEMHBIX

U CBETJIBIX);

e (poro 4 cHasmaHCHPOBAHHOE, OHO CONEPIKHUT NHKCEIH BCEX ypOBHeI
aproctul).

1) Ha sroit Qororpadun — xaprusa «Ilpmerame» xypoxumrra K.A. Torosesa, BbI-
pesaHHas W3 JlepeBa.




O6paboTka rpaduyeckoit nHpopmaumn

HNzobpasxkerusam 1-3 He xBaraeT KoHTpacra. YTOOBI WX YIYYILIHTSH,
HYKHO <«pPacTAHYTh» THCTOrpaAMMY Tak, 4YToOBl OHA B3aHUMAaJa Bech
AHAmas0H TOHOB, OT 4YépHOro xo Oesioro. 9Ta omepanus HA3LIBAETCS
Koppexuus yposHeir (8 GIMP — wenio I[eem — Ypoenu'). B mo-
ABHMBIIEMCH OKHe HYXXHO OTPeryJIMpOBATH IOJOKeHue dYEpHoro A,
ceporo A u Oesoro A IBHIKKOB IIoj TucrorpamMmoin (pme. 5.12, a).

a)

Puc. 5.12

Bce nmuKcemm ciieBa OT YEPHOTO ABHIKKA CTAHOBATCA 4YEpPHBIMHU. Te,
uTO OKasaluch cmpaBa oT Oesioro ABMMKKA, craHyT Oenbivu. Taxum
obpasoM, Bca oD0aacTe MeKAYy YEpPHBIM M Oe/lbIM ABUIKKAMM pACTH-
HeTCcA Ha Bech AmanasoH sprocrei. Ilepepsuras cepsiii asuixokr (mo
VMOJYAHHK OH HaAXOAMTCs IIOocepejrHe MeJy YEpHBIM u Oeabim),
MOKHO MEHATH KOHTPACT CPEeIHUX TOHOB. IIpw 3TOM B OKHE WH30-
OpaskeHus Mbl cpasy BHAUM pesynabrar (Taxoil sdderT HasbiBaeTcs
NpeaBapHTEIbHBIM IIPOCMOTPOM — 3TO IIPOCMOTD PEe3YyJbTaTa KaKoi-
TO OIepalyuH A0 eé IPUMeHeHNd).

ITocrme KoppekmuH ypoBHeW BHemIHHH BuA QoTtorpadmu 3HAYU-
TeJBHO yJydIIaeTcs, OHa cTaHoBuUTcA Oosiee koHTpacTHOM. OmHAKO TH-
cTOrpaMMa IOCJIe KOPPEKIIMH HE CIJIOIIHAA, & COCTOWMT W3 OTAETbHBIX
monocok (pue. 5.12, 6). BTo 3HAYHAT, UTO MUKCETEH C HEKOTOPBIMH
3HAUEHHAMH APKOCTH HET coBceM (moaymaiTe IIOYEMY).

B pemaktope GIMP ecThb TaxkiKe OTIeJbHOE OKHO /IJIA HACTPOHKHA
AprkocTH W KoHTpacrta (MeHwo [[eem — Aprxocme-Konmpacm).

1) B Adobe Photoshop — wenio Hzobpancenue — Kopperuus — Vposuu.

O6paboTka doTorpaduin

4.

Muorpa meer o6BeKTOB Ha (oTorpad@uax OTJHYaeTcHd OT TOTO IIBe-
Ta, KOTOPBLIA BUAMT raas. Hampumep, nuUCTBa JepeBbeB MOJKET OKAa-
3aThCA CHHEeBAaTOH, a KpacHas Kpeima — (uoneroBoil. B aToMm ciaydae
MOJKHO HCIOJb30BATE KOPPEKIIMIO IIBETa, MCIOJIb3ys CBOM 3HAHHUA O
TOM, KaKHe IIBETA UMEIT 00BEeKTHI B JleHCTBUTENILHOCTH. B mporpam-
Me GIMP nns 9TOro HY#KHO BLIOpaTh NYyHKT TyiaBHOro MeHwoo I[eem —
ITeemosoil Oanamc.

C momomipl OKHAa Ha puc. 5.13 MOMKHO OTAENbHO HACTPaWBATH
OBET TEMHBIX YYACTKOB (TeHel), muKceneil cpefHeii ApkocTH (HOTy-
TOHOB) ¥ CBETJILIX HacTei.

:msep“ 2eH T “ma--_--:___...,..

C Tewu
| Tonyroka
| Ceernbie yactv
| KoppeKuus UBETOBbIX YPOBHEeH
- fonysoi A Kpacait [0 4]
Oypriyprisii A Serenii 0 4]
HenTuii il I T
Puc. 5.13

Ob6paruTe BHUMAHHE, YTO HEBO3MOMKHO YCHJIMTH WA O0CHabUTh
OAWMH KAaKOH-TO IIBeT, OCTABHMB BCe OCTalbHbIe 0e3 mMaMeHeHHA. Ecim
VMEHBITHTh KPACHYIO COCTABJIAMMNIYIO IIBETa, TO ABTOMATHYECKH YCH-
auTca romay6oi mser (cm. pume. 5.13). Ilapsr xpacHBII — TOJaYy0Oi,
3eNéHBIH — NyPHYPHBLIA ((GhUOTETOBLI) U CHHHE — KEITBIH — 2TO
dononnumenvible uygema (yBeluWYeHWE OFHOTO M3 HHX BBISHIBAET
YMEHBIIIEHHE [IpYyroro).

5.

Ilpu (QorTochéMKe CO BCHBIIKON HepeJKo BosHHUKaeT 3dderr
«KpacHbIX TJIa3» — JIYyIW BCIBIIIKH OTPaKalTcsAd OT IJIasHOTO JHAa
yeJ0BeKa (0OHO MMeeT KPACHBIM HBeT) W monajaiT B 00BeKTUB (OTO-
KaMepbl. 9T0 OCOGEHHO 3aMeTHO IPH C’hbeMKe B TEMHOM IOMEIeHUH,
KOTZa 3payky rJias pacummpessl. Ha camMom Jgejle, 0e3 BCIBIIIKU MBI
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O6paboTtka rpaduyeckoin nHpopmaumm
- Bath Sopa ObpaboTka doTorpaduii

BUAMM TEMHBIA 3pa4oK, KOTOPHIH M HYKHO BOCCTAHOBHUTH Ha (POTO-
Bonpockl u 3aaaHua

rpadun.
Ilna yerpanenms oddexra «kpacubpix raas» B GIMP wmomxuO 1. BaueM HYKHO KajpHpoBaHue?
NPUMEHHTb BCTPOEHHEIN QuAbmp — NPOUEAypy aBTOMATHYIECKOH 00- 2. Ilociie cKAHMPOBAHMUA IOJIYIEHO TaKoe H300parkeHHe:

paGorkn usobpaskenus. PwibTp YVayuwenue — Voaaume appexm
KPACHbLX 21a3 HAXOAUTCA B BepXHeM MeHI0 DPubmpoL. :

BoiBOAbI

o KanpupoBamue — »To BbIOOp rpaHun Kazgpa. C moMomieio Ka-
APUPOBAHMA MOMKHO cenaTh (ororpaduio Gojee BbIPa3UTENbHOM,
yAAJHUB JIUIIHUE YacTH.

e I'paduuecKkue pejaKTOphl IIO3BOJAOT BBIMOJHATH ¢ M300paKeHHEM |
pasjuuHbIe NpeobpasoBaHMs, TaKWe KaK BpallleHue W OTpaKeHue.
Onpenenure, Kakue OMePANUKM W B KaKOH IIOCIeSOBATENbHOCTH
HYHO BBIIOJHUATH OIS MPABUIBHOIO KaJApHpPOBaHHUA 3TOH (oTO-
rpadun.

3. Ilouemy BHa MHOruX Qororpa@max BOZHMKAET HCKAMKEHHE IePCIIeK-
Tussl? Kaxk ero ybpars?

4. Tlouemy mocJe KOPPEKIIMM YPOBHeH THCTOrpaMMa He CIUIOIIHAMA,
a COCTOMT W3 OT/[AENBHBIX ITOJOCOK?

e I'mcrorpaMmMMa ypOBHeH — 2To crojb4aTas AHarpaMma, MOKa-
3pIBAIONAa paclpejesieHne IUKceaeil u300pakeHusa 110 YPOBHAM
aproctu. FemarenbHo, 4TO6BI rUcTOrpamMma ObLTa PABHOMEPHOM.

e C IOMOIILIO KOPPEKIIMM YPOBHEH MOMHO caenaTsh (oTorpagurio
foJilee KOHTPACTHOW, WMCIPABHUTH CAMIITKOM TEMHBIE WM CIUIIKOM |
c¢BeTJible M300paKeHUdd.

e I'paduuecKkue pPeJaKTOPbl MO3BOJAKIT BBINOJHUTH KOPPEKIHIO I[Be- 5. [loueMy TPU CHIBHOM YMEHBIIEHMH APKOCTH CHHEro mseta (o-
TA OTHENBHO [AJIA CBeTJBIX, CPeJHHUX M TEMHBIX obmactedr (oro- Torpadus npuobpeTaeT KeATOBATHIH OTTEHOK?
rpagun. f 6. BeImonHWUTe 10 YKa3aHHI0 YUYHTeNs 3ajaHud B paGoueil TeTpaiu.
WMHTennekT-kapTa NoproToesTe coobLieHne
a) «Kax obGecupernTh hororpaduio?»
IosopoT 0) «IloBermuenue peskocTH doTorpadmuiis»
IIpeo6pasoBanus OTrpascenue B) «YT0 TaKoe peTymIb?»
IlepcnexTuBa |
/ Kagpuposanue | WHTepecHble CailThl
OGpaborka = gimp.org — rpadudeckuii pegmaxTop GIMP
- ———i Koppexnnusa ypoBHeH 7
thoTorpacduit PRSI IR } gimpart.org — ypokm mno pegaxkropy GIMP

MNpakTu4yeckasn paGora

Niﬂpxor:ﬁfﬂompﬂc ﬂ apps.pixlr.com/editor/ — onmaiiH-pefaxKTOp PACTPOBOIl IpauKM

Koppexknua npera |

BrimonauTe mpaxTudeckyio padory Ne 15 «O6paborra dororpadguiis.

Puc. 5.14
MpoekT A

Cpenafite Qororpaduic ¢ momolnsio TenedhoHa wuau (Qoroannapara
u ob6paGoraliTe eé B rpa)uyecKoM peJaKTOpe.
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§ 27
BcraBka pUCYHKOB B TEKCTOBbIA JOKYMEHT

Knwuesvle caoea:

® BCTABKA PHUCYHKA s Oydep obmena
° p3MeHEHNe Pa3MepOB PHCYHKAa ® CKPHMHIIOT
e o0TeKaHME TEKCTOM

Bctaeka pucyHka w3 dpanna

s roro 4Tobbl [OGABUTE PHUCYHOK B JOKyMeHT Word, HyXHO MEIK-
HYyTh Ha KHONKe Pucyrnrxu Ha BKIagke Bemaexa (pue. 5.15) U BbI-
Opate (daiir Ha AHUCKe.

BCTABKA
B TutynbHas crpasvua ~ l__‘é @ ]Z:‘:)

Mycras crpaHula
D Ny O, Tabnuua PucyHkn U3o6paxeHns  ®urypbl

"= Pa3pbiB CTPaHuLb! - 13 UHTepHeTa -
CrpaHuLbl Tabnuupl WnnocTpaummn
Puc. 5.15

PucyHok cHadajia BCTaBJfeTCA B TeKCT Kakr «bosabmasa OGyxsar,
pasasurasi crpoxu (puc. 5.16). Taxoil pexuM mKcHonb3yeTcd dalile
BCEro [JIf BCTABKM HeOONBLINWX PHUCYHKOB (Hanpumep, H300pakeHUsA
KHONKHW) TIPAMO B TEKCT.

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut
enim ad minim veniam, quis nostrud exercitation ullamco laboris

nisi ut aliguip ex ; jea commodo consequat. Duis
aute irure dolor in reprehenderit in voluptate velit esse cillum
dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat
non proident, sunt in culpa qui officia deserunt mollit anim id est

laborum.

Puc. 5.16

BcTtaBka pUCYHKOB B TEKCTOBbLIN LOKYMEHT

PuCyHOK MOKHO MepeTACKHBATH MbIIILIO B Jilofoe MecTo, €ro pas-
Mephl U3MEHAITCA ¢ HOMOIILID MapKepoB Ha IpaHUIE.

Hna Toro urTobel OOJBIIOH pHCYHOK oO0Teranca TEKCTOM
(pme. 5.17), HYKHO YCTAHOBUTEH [Jisfi Hero peskum obrexanusa Bokpye
pamiku. 9TO MOMKHO CJieJIaTh, HaIpPHMep, C IOMOIIbI0 KOHTEeKCTHOT'O
MeHio (pasgen Oomexanue mewxcmonm). OGBIYHO PUCYHOK BhIDaBHHBA-
eTcAa Tay, 4ToOBI IPAHWIA PHCYHKA HAXOAWJIACH HA OJHOW BEePTHKAJNA
¢ rpaHunei texcra (puc. 5.17).

~— % Lorem ipsum dolor sit amet, consectetur

.. adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud

a

exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur
sint occaecat cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

Puc. 5.17

Moyemy pUCYHKW C oBTekaHueM TEeKCTOM He BCTasNAloTCs B CEpeauHy
CTpaHuupl, a CABUraldTCs K rpaHuue Tekcra?

BcraBka pucyHka
yepe3 Oydep obmeHa

Kax BBl y)xe 3Haere, Oydep obmeHa — sTo 00JIaCTH OIEPATHBHON
IIaMATH, Yepe3d KOTOPYI0 MporpaMMbI MOTYT OOMEHWBATHCH AaHHBIMU.
ITpeamomo:xUM, 4TO BBl MOCTPOHJIN DHCYHOK B rpauyecKoM pemax-
TOpE W XOTHUTE BCTABUTH €r0 B JOKYMeHT 0e3 cOXpaHeHUs Ha JUCKe.
Jlis 5TOro HYMHO CKOIMPOBATHE PHCYHOK B Oydep obmeHa (KJjgaBH-
nm Cirl+C), mepeidTH B OKHO TEKCTOBOI'O JOKYMEHTa ¥ BCTABHUTH
comep:xkumoe Oydepa obmena (Ctri+V). PucyHox OyzerT HOMEIIEH B
TO MECTO, Ijie HaXOoJuTcA Kypcop.

IToT NpUEM MOYKHO HCIOJBE30BATE W IIPU BCTABKE PHUCYHKOB C
peb-cTpaHMIl: cHAYasa PUCYHOK Komnmpyercsa B Oydep obmeHa, a 3arem
BCcTaBJdeTcsa u3 Oydepa oOMeHa B TOKYMEHT.
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CKPUHLLOTbI

Ceiiuac gas Toro, urob0BI paccKasaTh KOMY-TO, Kak paborats ¢ TO#
WA WHOW NPOrpaMMoOl, He HYMKHO BCTPEUATHCH JHUYHO, & MOMKHO
nepegats WHCTpYKOuio mo MutepHery. nsa obbsacHeHus ynobHO HC-
MONB30BATh CHUMKH S5KpaHAa, KOTODPBLIE HA3LIBAIOTCA CHKPUHLWOMAMU

(or amrm. screen — sKpaH U shot — QOTOCHUMOK).
CepmHmoTr — »5T0 M300paKeHHe 9KpaHa, COXpPaHEHHOE B maMaATH
KOMIIBLIOTEpAa.

Hist Toro uTobbl cHelaTh CHMMOK BCEro DKpaHa, HYMKHO Ha)KaTb
knasuiny Print Screen (Ha HexkoTopwIX KiaaBuatypax — PriScr). Uso-
OpaskeHue sKpaHa 3anuckiBaerca B Oydep obMeHa, OTKyZa ero MOKHO
BCTABUTEL B J100yI0 IIporpaMMy, NPUHAMAKIIYI0 pucyHKu. KomOwmua-
nua waaeum Alt+Print Screen coxpaaseT B Oydepe oOMeHA TOIBKO
n3o0pakeHre aKTHBHOTO OKHA.

BsiBogbl

e B TexcToBBIE JOKYMEHTHI MOKHO BCTABJATH PHUCYHKH ABYMSA CIIO-
cobamu: u3 (Qaiima Ha OUcKe Ui depe3 Oydep obmena.

e PucyHOK MOMKeT HAXOAWUTHECA B TeKcTe (KaK CHEeUaJbHBIA «CHM-
BOJI») MK OOTEKATHCA TEKCTOM.

e PucyHKH, AJsT KOTOPBIX YCTAHOBJIEHO 0OTEeKaHue TEKCTOM, OOBIYHO
IIOMEIIAIOT y JIEBOM MM TPABOM I'DAHUILI CTPAHUIILI, TAK YTOOLI
rpaHMIlbl PHCYHKH M TeKcTa OBLIM Ha OZHOW BEPTHKAJH.

e CypunITOT — 5TO0 HM300paskeHWe SKpaHa, COXPAHEHHOE B NAMATH
KOMIIBIOTEpPA.

Bonpocel u 3apaHnua

1. CpaBHuTe HM3BeCTHBLIE BaM peXKHMbBI obTeranusa pucyHkoB. Korma
OHHM MCIIOJbL3YIOTCA?

2. Kaxkue jneficTBHS HYKHO BBIOJHHTH, YTOOBI BCTABUTHL B HOKYMEHT
n306parkeHne KHONKM TEKCTOBOTO IIpoiieccopa?

3. Kak MOMKHO WMCIONB30BATH CKPHUHILOTHI, €CJH y BAC BO3HUKJA
npobaema mpu pabore Ha KOMIbioTepe?

4. BeImorHUTE OO0 YKABAHHWIO yuuTess 3ajaHusa B paboueil Terpanu.

MpakTudeckas pabora

Bremonanute npaktudeckyio pabory Ne 16 «loKyMeHTEHI ¢ PUCYHKAMM» .

BekTtopHaa rpadwuka

MpoekT

Haiinute B MHaTepHere HEOOJBIION TEKCT: CKasKy WJIH pPAaccKas
(npumepuo Ha 1-2 crpanunsl). [lobaBpTe K TEKCTY HIIOCTPAIIAA.
Ecnu Bpl Hamau ux B HuTepHere, He 3abyjbTe yKasaTh B KOHIE
JOKYMEHTa ABTOPOB DHCYHKOB H/HIM CAHTBI-UCTOYHHUKH.

§ 28
BekTopHas rpadpuka

Knrwueswvie cnosa:

BEKTOPHBIN PHCYHOK
BEKTOPHBINA peJaxTop
TIPUMUTHBEL

BeIlesieHHe 00BEKTOB
M3MeHeHHne IopsAnKa O00beKTOB

BBIpABHUBaHUE
pacupepeiesne
KpuBasa Beabe
TJIAAKHAN y3eq
VIJIOBOH y3en

Ansi 4yero HY>XHa BeKTopHas rpadmka?

I'maBHBIN HEJIOCTATOK pPacTpPOBOM rpadMKHM COCTOUT B TOM, 4YTO IIPH
H3MEeHeHUY Pa3MepoB DPHCYHKA OH WCKakaeTcd: U3MeHseTcss U opma
00beKTOB, W Oake WX IBeT (Bel Habmogamrw 5TO BO BpeMsa IIpak-
Tuyeckux pabor). Bcé meso B TOM, YTO TpoOrpaMma BOCOPHAHHMAET
pUCYHOK He Kak Habop o0BbeKTOB, a KaK MHOXMECTBO MHUKcejleil pas-
HOT'O IBeTa. YeJoBeK e, TVIAAA HA DPHUCYHOK, NIPEeACTAaBIAeT HApH-
coBaHHBIE 00BEKTHI ¥ ce0a B CO3HAHWH.

Pacrposas rpaduka HempUMeHHMAa TaM, I'Ae HY:KHO MacmTadu-
poBaTh DPHCYHKH, T. €. U3MEHATbH WX pasMepbl 0e3 HOTepH KadecrT-
Ba. HampumMep, IJIaKaT AOJMKEH XOPOIIO BHINIAAETH KAK Ha JIHUCTe
popmara A4, Tak mw Ha OaHHepe, pasMephl KOTOPOTr0 M3MePAITCH
B Merpax. [Ipw yBeJWYeHWH PACTPOBOIO PHCYHKA pasMep HHUKceJei
TaKMe YBeJHUHTCH, W M3o0pakeHue cTaHeT CTYIeHYaTBIM.

Ceiluac mWHKeHepHI PaspabarThIBAIOT HOBBIE ABTOMOOMJIM, CAMOJIETEHI,
npubopsl B cHMCTEMaxX ABTOMATH3WPOBAHHOIO NpoeKTHMpoBaHWA. B HEX
crpouTca TpéxmepHas (06béMHas) Moment 00BeKTa, KOTOPYIO 3aTemM
HYKHO MPOCMATPHUBATE C PA3HBIX CTOPOH M PACCUMTHIBATH Ha OPOY-
HOCTh. B TakuMx 3ajadax pacrpoBas rpadura HelIpUMeHHMA.

A

27
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H03TOMy IIOABHJIACE IOpyras Huaes: XpaHUTh B IIaMATH KOMIIBIOTE-
pa He OTjeJ/ibHBIE IITMKCEJH, a HHPOPMAIHIO O 2eoMempudeckKux @Qu-
zypax, U3 KOTOPBIX COCTaBJIeH DPHUCYHOK. TaKue PHCYHKHM HA3BLIBAIOT
BEKTOPHBIMU. BeKTOpHBII PHCYHOK — 3TO cBoeoOpasHaa mporpaMma
ST KOMIIBIOTEpA, BBIMOJHHUEB KOTOPYIO OH pHcyeT mu3obpaskeHMe Ha
SKpaHe.

Ins paboTel ¢ BEKTOPHBIMU W300pakKeHUAMM HCIIONB3YIOT CIIEIIH-
aJIbHBIE MPOTPAMMBI — BEKTOPHBLIe rpaduueckmne pefaxKTopbl, HaOpPH-
mep Al Adobe Illustrator, §) CorelDraw, ﬂ Inkscape. B T0 ke
BpeMdA PpHCOBATE MNPOCThIE CXeMBI M PHCYHKH MOMHO Oae ¢ IIOMO-
b0 OQHCHBIX MMaxKeToB: B pegakTope Word ecth He0ONLIION BCTPOEH-
HBIII BEKTOPHBIN penakTop, a B cocraB OpenOffice BXOAUT BeKTOPHBIHI
pexakTop Draw.

MpuMuTUBLI

BexkTOpHBIA PHCYHOK COCTOUT HU3 NPHMHTHBOB — 3SJIEMEHTAPHBIX
duryp. K HEHM oTHOCATCA OTPEe30K, IPAMOYIOJIBHHK, OBajg (8-
surnc), Kpusasg u ap. Ha pucyHke 5.18 moxasanbl HEKOTOPBIE YACTO
ucnonbdyemsie (urypsl B pemaxktope Word.

\NMEeFALLDE O
AT 50 % - A

Puc. 5.18

OcHOBHBIE (DUTYpBI — OTPE30K, NPAMOYIOJILHUK, OBaJ (dJaMIIc) —
pucyoTCcA TaK JKe, KaK M B pPacTPOBEIX DPelaKTopax, HO IIOCJe 3a-
BepIIeHNWs PHCOBAHMS OHHW He IIpeBpamialorcsa B Habop nukcemnei,
a oCTaTCH OTAEJbHBIMM O0BEKTAMH, KAMKABIA W3 KOTOPBIX MOMKHO
pesaKTHUPOBATE (IIepeMeniaTh, HU3MEHATH CBOMCTBA M Jaske YIAIWUTEH)
He3aBUCHUMO OT APYIHX.

Yrobel 4TO-TO cAelaTh ¢ 00BEKTOM, €ro HY:KHO BBIAEJHTH IIeId-
KOM MBIIILIO.

MonpoGyiTe WEnNKaTe MbIbO Ha oBbekTax npu Haxartoin knaswilue Shift.
YT1o nonydaerca?

Ha pamie BbIfeeHHOrO 00BEKTa NOABIAIOTCA MapKepnl, Iepe-
TAIIAB KOTOpPBLIE, MOKHO HM3MEHHTH pasMepnl ¢urypel. Oba koHIA
OTPE3Ka TOXEe MOMKHO IepeTaCKHBATH MBIIIbIO.

BektopHasn rpadwuka

Hrobsl nepeMecTUTs OOBEKT, HYIKHO «CXBATHTH» €ro 3a KOHTYP.

Y10 nony4MTcs, cAn nNpu nNepetackMBaHuM yoepXusarb Haxarton kna-
suwy Ctri?

Haxarwme knaBumm Delete ypnansier BbifleJIeHHBIEe 00BEKTHI.

lna womTypa m1060# (GHUrypel MOMHO 3ajaTh IIBET, TOJIIHHY,
CTH/Ib JIMHWH (CIJIOIIHAfA, IMTPUXOBasdg, ToueuHada u ap.). Ha KoHmax
oTpe3xa MOryT OBITH CTpPenKH pasjudHoil (Gopmel U pasmepoe. B pe-
maxTope Word pns HACTPOMKM KOHTYpa HCIOJL3yerca meHio Kowmyp

Queype. Ha BRIanKe Popmam, a B OpenOffice Writer — nauens
Csolicmsa.
C momomeio MeHI0O 3aauska ueypvr (nna Word — Ha BRIagke

Popmam) MOMKHO BLIODATH LIBET BaMMBKH (HIM OTKIIOUYUTH 3alIUBKY
BooOmie). Kpome Toro, BOBMOMKHBEI ¥ APYrHe THIBI 3AJIUBKH:
e zpaduenm — TJIABHBIM IEPEX0J MEKIY ABYMA WM HECKOJbKHUMU
[BETAMU;
e pucyHorx (AN 3amoNHEeHWs 00JacTH HCIOJb3yeTcda H300parkeHne
ua aiina);
® mexcmypa — PHCYHOK, HMUTHDYIOIUA maTepuan (bymary, XoJicT,
mepeBo W 1p.);
® y30p — PHCYHOK, COCTABJIEHHBIN W3 ABYX I[BETOB.

NameHeHue nopsaka 3/1IeMeHTOB

Hosrie (Gurypsl moOaBIAIOTCA HA PUCYHOK IOBEPX CYINECTBYIOIIUX.
HMHOrga HYMHO HM3MEHHTH NOOPANOK HUX PACIONIOXeHHS, HaIIpHMep
TepeMECTUTh KaKyi-TO (urypy BOepend (BBIIIE) BCeX OCTAIBHBIX
o0wexToB. ua storo B Word cay:xar KoMaHABI BKIAnAKu DPopmam:

e Ha nepednuii nanan (IIOBEpX BCeX OCTANBHBIX 0OBEKTORB);

L Hepemer:mumb 6nepea — [OMEHATh MeCTaMH BBIAEJEeHHBIH 00BEeHT
c TeM, ROTOpHﬁ HaXoAHUTCA HeIoCpeICTBeHHO Had HHMM;

e Ha 3adHuil nnav (mo3agw BceX OCTAJNBHEIX 00EBEKTOB);

e Jlepemecmumsb HA3a0 — IOMEHATL MECTAMU BLIJEJIEHHEIH O0HLEeKT
C TeM, KOTODBIH HAXOJHUTCA HENOCPEACTBEHHO 7200 HIM.

Tax MoOKHO HepeMeniaTe (10 YPOBHAM) Cpa3y HECKOJNBKO BBIIE-
JeHHBIX 00beKTOB. Bece aTH KOMaHABI JOCTYIIHBI M3 KOHTEKCTHOI'O
MEeHIO.

Ha pucyske 5.19 mokasaH pesyjbTaT NpuMeHeHusd KomaHAbsl Ha
nepednuil naian ¥ o0wexTy c 0Geoil 3aJIMBKOM.
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Puc. 5.19

Ecnu BblOenuTh He Benyto durypy, a camyld BEpXHIOD, Kakykw KomMaHoy
HYXKHO MPUMEHUTL 08 Toro, 4ToBbl MNONYy4YUTH TOYHO Takoi ke pe3yib-
Tar?

BoipaBHMBaHue, pacnpepeneHuve

Ilpu pafore ¢ BEKTOPHBIMH DHCYHKaMH YaCTO BO3HHUKAIOT TaKWe 3a-
Jaqmu:

e BBIPOBHATH HECKOJHKO OOBEKTOB 10 KaKOMYy-TO Kpaio (Hampumep,
mo BepxHe# rpanmne) — puc. 5.20;

I | |

Puc. 5.20

e pacmpefeNuTh HECKOJbKO OOBEeKTOB TaK, 4YTOOBI OHHM OKAasalNCh
Ha paBHBIX PpACCTOSHUAX II0 TOPUBOHTA/JHM HJIM [0 BEPTHKAIH
(puc. 5.21).

BekTtopHasa rpadgpwuka

Puc. 5.21

KoneuHo, BCé MOMHO cHeiaThk BPYYHYIO, MEPEABUIAs MBIIILIO OT-
OeNbHO KaXKAyio (UIYPY, HO BTO OYE€HB OOJITO W HETOYHO. B TerKcTo-
BLIX IIpOIleccOopax dTH Olepaliy aBTOMATH3MPOBaHBI., B Iporpamme
Microsoft Word oHH BBINOJHSIOTCA € IIOMOIIBI0 KOMAHJ TIPYIIIEI
Buvipognamv Ha BRIagke Popmam, a B OpenOffice Writer — ¢ mo-
MOITBI0 pasfiena BulpasHueaHUe B KOHTEKCTHOM MEHIO.

BcrnomHuTe, Kak BblOENUTL cpasdy HEeCKOoNbKo 00bLEKTOB.

Mpynnupoeka

ITpegmonosxum, UTO Ball BEKTOPHBIM DUCYHOK CTPOUTCH M3 CJIOMKHBIX
00BeKTOB (HanmpuMep, IOM, aBTOMOOWIL, cofaKa, UeJT0BEK), KaMIbIi
U3 KOTOPBLIX B CBOIO OYEpenb TOMKE COCTOMT M3 YacTe.

Ilnsg Toro uTobOBI IepefBUHYTH TAKOW CJIOKHBIA 00BEKT, HYIKHO
IepeMecTHTh BCE ero YacTu, He CABUHYB UX JIPYyr OTHOCUTENLHO IpPy-
ra. Jlydie Bcero sapaHee CrpynmmMpOBATH BCE 5TH YACTH (HAIpUMED,
BCe BJIEMEHTHI ZioMa) B eAMHBI OOBEKT ¢ mMOMOIIbI0 KomaHawel Czpyn-
nuposamb U3 KOHTEKCTHOIro MmeHwo. Ilocime sToro Bech 00BEKT BBIIE-
JAeTCs ONHHMM IIeMKOM MBIIIBI0 M IepeTacKMBAETCS 3a OJWH pas.

CrpynnupoBaHHBIH 00BEKT HMeeT OOIIYI0 PaMKY, IIO9TOMY OYeHb
JerK0 M3MEHATH ero pas3Mepbl ¢ IIOMONIIbI0 MApPKepoB 9TOH paMKul
(puc. 5.22). Coenats aTo Ge3 IPYNIUPOBKK KpalHe CJOMHO.

Puc. 5.22




BbiicHMTe, Kak B Ballei NporpamMmme MOXHO OTMEHWTb TPYNMUPOBKY W
pasfgennTb CAOXHBLIA 0ObEKT Ha COCTaBHbIE 4acTw.

YBenuusTe CrpynnupoBaHHbIA PUCYHOK Tak, 4ToBbl OH 3aHAN BeCb 3KpaH.
MosBUANCE NN UCKaXeHUs, KOTOpble BO3HWUKAKOT Mpu yBenu4eHun pact-
POBLIX PUCYHKOB?

MonoBuHa 6Gabouky HapucosaHa B BEKTOPHOM penaktope Kak Habop
MEnNKuUx aMeMeHToB. HyXXHO MoCTpOoUTbL MONHOe yBenuyeHHoe uaobpaxe-
Hue Baboukn 1 pPasmMecTUTb ero No LEeHTPY MPAMOYrofibHUKa ¢ (GOHOM
(puc. 5.23). Boigenute noasagaqdu, KOTOPbIE HYXHO PEeLlnTb, Npepnoxuire
fiocnenoBaTeNnsHOCTbL OENCTBUIA, NPOBepbTe €€ Ha KOMMbloTepe.

! ObpaboTka rpaduyeckon nHbopmauum

Puc. 5.23
Kpusbie

K comxanenuio, He BCe PHCYHKHM MOMHO IOCTPOMTH M3 TOTOBBIX
NPUMHATHBOB (OTPE3KOB, NPAMOYTOJIBHHUKOB, OBAJIOB). BOJBIIMHCTBO
3JIEMEHTOB, M3 KOTOPBIX COCTOAT PHCYHKH IPOQECCHOHANBHBIX IH-
3aiHEpPOB, — 95T0 KpHBBIe, B maMaTH KOMIbIOTEpa XPAHATCA KO-
OpAMHATHEI ONOPHBIX TodeK (y3J0B), a cama (Qopma KPUBOH MexXIY
y3/IaMH OIIMCBEIBAETCA MaTeMaTHUecKoi dopmymoii.

Ha puc. 5.24 uzobparxeHa KpuBas C OHOPHBIMH Touramu A, B,

B, T u I
A B il

B r
Puc. 5.24

¥V xam[goil M3 9THX TOUYEK ecTh puidaru (ynpaséadwwue JAuHUL); Tie-
pemenasa KOHIBI PEIYATOB, MOMHO MEHATH KPHBH3HY BCeX Y4YaCTHKOB

BekTtopHaa rpadgpuka

KpuBo# (ceemenmos). Ecau oba ppluara HaxogATCA HAa OJHOW NIPAMOH,
mosydaercsa raankuii ysen (B m I'), ecnim Her — yraosoiu ysexa (B).
Takum oO6pasom, (hopMa KPHUBOH MOJHOCTHIO 3aa€TCA KOOPIHHATAMH
OMOPHBIX TOYEK M phivaroB. KpuBeie, zagaHHble TAKMM obpasom, Ha-
3bIBAOT KpuBBIMM bBesse B uecTh ux msobperarens (paHIY3CKOTO
umxenepa I[Isepa Besbe.

B penaxrope Word KpUBYI0O MOMHO HApHMCOBATH C HOMONIBLIO HH-
crpymentoB Kpueas "\ wu IMoauaunus (5. Ixs toro 4urobb pe-
JTAKTHUPOBATh KPHMBYIO, HYIKHO HIEJKHYTH ITPABOM KHOIIKON MBIIIW HAa
el u BeIOpaTh KoMaHAy Hauambe usmeHenue Y3406 B KOHTEKCTHOM
meHio. IIpu aTOM TOABIAETCH BO3SMOMKHOCTH:

® [epeMelnaTh, YAATATh W H00aBIATH Y3JIbI;
e M3MEHATh THII y3Ja (¢ IJIagKoro Ha yIJaoBOW m 0DpaTHO);
® \3MEHATH [OJIOKEeHHEe PHIYAaroB, PEryJIHpYIONINX KPHUBUIHY.

B OpenOffice Writer pna pucoBaHUA KPHUBBIX CJYKHUT MHCT-
pyment O6sexm kpuevix {  na namenu Pucosanue. Knonka Hime-

| 1 P
HeHue zeomempuu f{l Ha 3TOH ’Ke IaHe/IM BKJOUYAET PEIMUM peaak-
TUPOBAHUS KPUBOMH.

Kak Bbl AymaeTe, B Kakux 3afadax Nydylle MCMNonb30BaTb PAcTPOBYIO rpa-
UKy, a B Kakmx — BEKTOPHYIO?

BuiBoabl

e BexkTOpHEBIN DHCYHOK XpaHUTCH B IIaMATH Kak Habop KoMaHI AJIA
PHCOBAHHA IIPOCTEHINHUX TreoMeTpHUecKHX Guryp (rpadmuyeckmux
OPHUMHUTHBORB).

e Jlna KamJAoW BeKTOpPHOU (Urypsl onpepensercs KoHTYp (mBer,
TOJIIIUHA, CTUIb JHHWUH, CTPEJIKHK) W 3aJduBKa (CIJIONTHON IBeT,
rpaguesT, TEeKCTypa WM PACTPOBBIA PHCYHOK).

e DUrypsl — 3TO HE3aBUCHMBIE O0BEKTEI, KAMIBIA W3 KOTOPBIX
MOXKHO PeIaKTHPOBATE OTAENLHO OT APYTHUX.

e DUrypsl MOXKHO IIEpeMeNIaATh APYI' OTHOCHTEILHO Apyra (Kaxk B
ILUIOCKOCTH PHCYHKA, TAK M [0 YPOBHAM), BRIDABHHUBATEH, paclipe-
JeNATh PABHOMEPHO II0 T'OPHU30HTANMM M BEPTHKAJIH.

e Yrober OpL10 yaobGHee paboraTs € COCTABHBIMH O0BEKTAMH, HX
MOJKHO CIPYyOIIMPOBATE.

e BexkTOpHEIE KPHBLIEe XPAHATCA B NaMATH Kaxk HAOOp ya3JI0B. Y3IbBL
MOryT OBLITH rIagKue u yriopble. PopMa KPHUBOM MEXKIY Y3IaMKI
paccuMTBIBaeTCA II0 MaTeMaTHdYecKuM GopmyJiam.

e KauecTBO BEKTOPHEIX M300paKeHMWil He CHH/KAETCH IPH M3MEeHe-
HHUHW WX pasMepoB.




O6paboTka rpaduyeckon nHpopmaumm

MHTennekr-kapra

BekTopabie
DHCYHKH
é% Orpesox
KonTyp BexTopaznie IIpsamoyronsaux
3anuBKa buryps Osaun (annnc)
Kpussie
Onepanun Vo |- JII0BEe
Tmankue
Tlepememenue
Konuporanue
Hamenenue nopamka
BripasHusanme
Pacopemenenue
TI'pynnuposka
Puc. 5.25

Bonpocol u 3apgaHus

1. OGcyauTe, MOKHO JIM COXPAHUTHL (poTorpaduimo B BEKTOPHOM (hop-

mare.

2. Or yero 3aBHCHT pasmep (aiiyia, B KOTOPOM XPaHUTCH BEKTODHBIA
PHCYHOK?

3. Ilouemy BeKTOpDHBIE DPHUCYHKH HE MHCKAKalOTCH OPH M3MEHEHUH
pasmepos?

4. Kax MOHO H3MEHATH LOPAJOK PACHOJIOIKEHHUS 5JIEMEHTOB DPHCYH-
kKa? 3aueM 8TO HYMKHO?

5. Kak MOYXHO TepeMecTUTh CHIOKHEIH O0BEKT, He rpynoupys ero?
CpasHuTe nBa cmocoba — ¢ I'DYNNHUPOBKOW u Ge3 IDYNIIMPOBKA.

6. BLIDOJHNUTE 10 YKA3aHWIO YUYUTENA 3ajaHus B paboueit TeTpamu.

MogrotoBbTe coobLeHue

a) «Bexropras rpadmka BOKpYr Hacs

6) «BexrtopHubiii penaxkrop OpenOffice Draw»
B «BexropHblil pegakTop Inkscape»

r) «Bexkroprnaa rpadura B pegakrope GIMP»
1) «BexToprasa rpaduka Ha BebG-cTpaHUIAX»

o

BekTtopHas rpaduka

MHTEepecHbIe CanTbl

inkscape.org — pemaxtop Inkscape

inkscape.paint-net.ru — ypoxu mo pemaxrtopy Inkscape

wiki.linuxformat.ru/wiki/LXF74-75:Inkscape — ypoKH IO peJak-
: Topy Inkscape

corel.demiart.ru — ypoxu mo pemaxtopy CorelDraw

coreldrawgromov.ru — ypoku no pegakxropy CorelDraw

MpakTuueckan padora

BemonsuTe npaktudeckyio pabory N 17 «BexropHas rpagurar.

MpoekT

C nomoLLbi0 BEKTOPHOrO peaakropa Hapucyidte ambnemy (forotur) pupmbl,
KOTOpYlo Bbl xoTenu Gbl co3pate B Oyoyliem.

30P krnaee 5 ua EQAMHON KOnNnekumu
undpoBbix 0Gpa3oBaTesibHbIX PECYPCOB
(school-collection.edu.ru)

KomneiorepHaa rpaduxa. Moxyns 2. I'padudeckmii pemaxrop MS
PAINT. 5-9 wruaccsl

Basoswsle mHCTpyMeHTHI B Paint

OcobernocTu npodeccuonanbroit paborer B PhotoShop

Cpena rpadmuecrkoro pesaxropa Paint

Pucosanme reomerpudeckmux ¢uryp B Paint

WHCcTpYyMEHTBl BBIIEICHUA

Pa6ora ¢ @parmenTamMu musobpaskenus B Paint

PabGoraem co ciaoaMu

Anumanua «PegakTupoBanue pacTPOBBIX HM300paKeHUN»
OTKpBIBaEM CYIIeCTBYIOIHN rpadudeckuil daiin

PacrpoBass U BeKkTOpHad rpadura

T'pauueckne Qopmarsl. BekTopubie (opmarsl. CDR (CorelDraw)
Wurepdeiic rpadbuueckoro pemaxropa Corel Draw

Heitcteua ¢ obwexramu B CorelDraw

Mzobpamenne o6bexTtoB B CorelDraw




AnroputMmbl ¥ NporpaMmmMupoBaHne

lmaea 6
AJIMTOPUTMbI U NTPOrPAMMUPOBAHME

§ 29
ANroputMbl U UCMNOJTHUTENN

Knwuessie cnosa:

AUCKPETHOCTH
IIOHATHOCTE

IIPOTPaMMHOE yIOpaBJeHUe

® QJIrOPUTM ® OIpenesIEHHOCTh

® MCIOJHHUTEIb ® KOHEYHOCTh

® cucTeMa KOMaHJ KCIONHHUTENS  © KOPPeKTHOCTH

® cpella HMCHOJIHUTEIA ® MacCOBOCTH

® COCTOSTHME HCIIOJIHUTEIHA ® yIIpaB/IeHWE C IIyJbTa
L ] L]

L ]

Y10 Takoe anroputm?

Mnuorme npeiicTBMS, KOTOpPLIE MBI BBEINOJHAEM B KHU3HM, MOMHO B3a-
IHCATh KAaK HIOCJeJOBATeJLHOCTE INaros.

Hampumep, Korma cTpoAT A0M, CHAaYala 3alWBalT (DyHIAMEHT,
3aTeM BOSBOJAT CTEHBI, IIOTOM [eJIaloT Kphilly. Bpuragup crpouTeseit
TOYHO 3HAET, KAK IPaBUJIBHO BBINOJHHTE KAMKIAVIO omepannio. MeHATH
NOPAJOK AeHCTBHU Helb3d, HHade CTPOHKA 3aKOHUHUTCH HeyIadHO.

B oaroii rmaBe MBI OyZeM wu3ydaTh TaKWe TOYHO OIpe/IeJEHHbIE
npaBUjla BBINOJHEHUA OedcTBHH. B mHpOpMaTHKe WX HA3ZBLIBAIOT d.Jl-
zopummamiL.

C/lOBO «aJTOPUTM» IIPOMCXOJUT OT WMeHH
cpenHeBeKoBoro apabckoro yuénoro Myxammena
ans-Xopesmu, Koropelii B IX Beke ommcan mpasmu-
Jla BBIYMCIEHWH C OeCATHUHLIMH unciaamMu. Pabo-
Thl alb-XOopesMu OBLIH IepeBeleHbl Ha JIATHHCKMI
A3BIK W cTanu usBecTHBI B EBpome. Yepes Hexo-
TOpPOEe BpEeMsA CJIOBO <«AJTOPUTM» (OT HMMEHH aB-
TOPAa, KOTOpOoe MO-JATBIHMA THCANW Kak -Algorizmi
unn Algorizmus) crano obosHauaTh JIOOYI0 CHCTEMY
BEIYMCJIEHUI 10 ONPEefeIEHHLIM HPABHJIAM,

AJ'II'OpMTMb! n MCrnonHnuTenn

OnuwnTe anropuTMbl:
a) nononHeHus cyéta mobunbHoro TenedoHa;
6) noespku Ha aetobyce B cocemHuli ropog.

AJNTOpUTMBI COCTABIAIOT JIOAW, NPUYEM HepeJKO Ha paspador-
Ky aIropuTMOB pPEeIIeHWI CJIOMHBIX 3a/ad YXOAAT MHOrue rogel. Ho
KaK TOJBKO ANT'OPUTM HPUAYMAH, MOMHO MOPYYUTHE €ro BBIIOJHEHHE
aBTOMATY (HAIPHMED, KOMIBIOTEPY), KOTOPBI HPOCTO BBLITOIHAET HH-
CTPYKLMH, He BHUKAA B WX CMBICI. ['OBOpAT, 4TO TAKOH HMCIOJHUTEIb
meiicreyer GopMaabHO, He paccyskAas W He OOMyMEBIBag COJlepIKAHUE
3ajavdy, KOTOPYIO OH peilaer.

Kak npasumno, mobas samaua MoykeT OBITH peITeHA C ITOMOIIBIO
pasHBIX ajropuTmMoB. WX MOMKHO cpaBHHMBATL, HAIIPUMEp, IO BpeMeHH,
KoTOopoe Tpebyercd NiiA penieHMA 3afadu. JIyUmMM 0OBIYHO CUMTAIOT
aJIrOPUTM, KOTOPBIN pelllaeT samady ObICTpee BeeX.

KomnpioTepHBIE IIPOrpaMMbl — 3TO AJTOPUTMBI, 3alMCAHHBIE HA
ASBIKE, INOHATHOM KOoMObIOTepy. IlosroMy m3ydaThs airopuTMbl HYIKHO
i TOro, uToObI MOHMMATH, KAK paboTaeT KOMIOBIOTED, M HAYUHThLCH
pemaTh ¢ erc NOMOINBIO CJOMKHBIE 3ajlauu.

MNpuBeouTe NpUMEpPbl anropyuTMOB, KOTOPbLIE YMEET BbIMNONHATL:
a) pebEHOK-A0WKONLHUK;

6) cobaka;

B) MOBWUAbHLIA TenedoH;

r) cTupanbHas maluuHa.

CMoxxeT M rojoBajbiii pefeHOK CXOZWUTH B MaraswH 3a xjedom?
Cmosxer mu cobaka omnatuts cuér 3a ksaptupy? Komeuno, mer. Jlio-
0o#l aJrOPUTM COCTABIAETCA JJI KAKOTO-TO KOHKPETHOIO HCHOJIHH-
TeJsd.

Henmonaurens — 3TO 4elOBeK, JKMBOTHOE WJIM MAIllMHA, KOTODBIE
MOT'YT IIOHHMATh M BBIOOJHATHE HEKOTOpPhIe KoMaHABI. IloJHBINR
Habop KOMAaHJ WCIOJHHUTE]s HA3LIBAeTCA CHCTEeMOH KOMAaHI HC-
noxautensa (CKH).

Teneps MOKHO AaTh ONIpeje/ieHUe aJTOPUTMA.

AJTopuMTM — 5TO TOYHOE ONMCAHWE MOPAAKA AeHCTBHH HEKOTO-
pPOro WCIIOJIHUTEIS.

L

b




Anro pPUTMbI 1 NporpaMmMmnupoBaHve

CucreMa KOMAHI OPOCTEHINIEro HcHodHUTENRd PoboT, KoTOphIHA
VMEET TOJBKO TEPEABUTATHCA II0 AUeHKaM KJIeT4aTol NOCKH, COJAep-
JKHT KOMAaHIBI BEEpPX, BIpaBo, BHMS M Breso (pume. 6.1).

Puc. 6.1

Hpyrux womaHy PoboT He TOHWMAaeT W BBIMOJHHUTH HE MOIKET.

JI1060i mcnonauUTeNns paboraer B HEKOTOPOM OKDYIKEHHUM — cpele.
Cpema ucnomauTens Pobor — KjeTdarToe mojie CO CTeHAMH, KOTODEIE
0003HAYEHBI JKHDPHBIMH JUHHAMKA. Po0OT He MOMKeT XOOUTh CKBO3b
crenbl. Hanpumep, Po6Gor Ha puc. 6.1 He MOMeT BBIIOJIHHTH IIOCIE-
JIOBATEJBEHOCTE KOMAaH]I

BEEDX
BBEPX

OOTOMY YTO CTOJIKHETCS CO CTEHOM.

HMcnonauTeanm MOI'YT HAXOAMTHCH B PA3HBLIX COCTOSHHAX H B 3a-
BUCHMOCTH OT 3TOT'0 MOTYT (WMJIM He MOIYT) BBIIOJHATHL PA3HBIE KO-
manabel. Hanpumep, HesapsikeHHOE DYKBE He BBICTPENUT, A JIerKallni
YeJOBEeK He CMO)XeT IDPBITHYyTh, He M3MEHHB CBOE cocrosHue. I'pyso-
BHK C IIYCTBIM KY30BOM HE€ CMOJKET B3acChINaTh AMY I[I€CKOM.

Y10 HYXHO Ong Toro, 4Tobbl OMMcaTb COCTOAHME ucnonHuTena Pob6oT?
B kakux cnydaax aToT WUCNONHWTENb HE CMOXET BbIMOMHUTL HEKOTOpbie
KoMaHabi?

CeoiicTBa anroputmMma

Ecrs Tpm cBo#cTBa, KOTOPHIMH 00JaJal0T BCe AJTOPUTMBI. JTO 3HA-
YHAT, YTO €CJOH KaKoe-TO OmucaHue HedcTBUil He obaamaeT XoTs Obl
OlHUM M3 BTHUX CBOHCTB, TO 5TO yXXe He aJTOPUTM.

1. /IuckpeTHOCTs — AaJI'OPUTM COCTOMT M3 OTHEIBHBIX KOMAHI,
Kasxkjgasg W3 KOTODBIX BBINOJNHAETCA OrpaHMuYeHHoe (He OecKoHeYHOE)
BpeMs.

2. IloEATHOCTE — AJTOPUTM CONEPIKUT TOJBKO KOMAHIBI, BXO-

OAITAe B CHCTEMY KOMaH][] HCIOOJHHTeJadA, AJA KOTOpOoro OH IpeiHa-
3Ha4YeH.

ANropnTMbl U UCMNONHUTENN

3. OnpenesxéHHOCTL — IIPH KAayKJAOM BBIINOJHEHHH AJTOPUTMA C
ONHVUMH ¥ TeMH Ke HCXONHBIMM [JaHHBIMH [JOJI3KeH OBITH IIONIyYeH
OAMH W TOT Ke pesyabrar. IIpyrumMm cjoBamM#, MCIOJNHHTENL JOJMKEH
ONHOBHAYHO NOHMMATL KOMAHAY ¥ IIOCJELOBATENLHOCTL BEITIOJHEHMS
KOMAaHJ ¥ BBIMOJHATH WX KaXKABIH pas OXHHAKOBO.

AJTOPUATMBI YaCcTO HCHONB3YIOTCA IJIs PEIIeHUs MacCOBBIX 3a/1ad,
T. €. 3a7aY, KOTOPhIE HYHHO YMETH PENIATH MPHU PA3HBIX MCXOIHBIX
naHHBIX. lIpuMepbl TaKMX 3ajady: HAWTH HamboJabIlee M3 JABYX YNCEN;
MOACYATATh KOJHUYECTBO CJIOB B TEKCTEe M T. . B Takux ciayda-
sIX WHOIJIa IOBOPAT eIlé O HEeKOTOPBIX JOIOJHHUTEJbHBIX CBOMCTBAX
aJIrOPHUTMOR.

4. KoHeuHOCTH (Pe3yJbTaTHBHOCTL) — JJA JIIOOBIX JOTIYCTHUMBIX
UCXOMHBIX MAHHBIX AJITOPUTM AOJKEeH 3aKAHUHUBATHCA C HEKOTOPBLIM
pesyapraToMm. Eciam 3agada He WMEeT peIIeHusa, AJTOPHTM JOJIFKEH
OCTAHOBHUTBCA M coobmniuTh 006 sToM.

5. KoppextTHOoCTh — JJisg JIIOOBIX JOIYCTHMBIX HCXOMHBIX JMAHHBIX
AJITOPATM JAOJMKEH TIPHUBOAUTE K NPAaBUJILHOMY PEIIeHHWI0 3aadu.

6. MaccoBocTh — aJTOPUTM MOJKHO MCIIOJB30OBATH JIA PEIIeHUs
MHOX{€eCTBa OJHOTHIIHBIX 3aJa9 ¢ PasjIMdYHBIMHA MCXOAHBIMU NaHHBIMHU
(mpuw sTOM mHCATHL AJTOPHTM 3aHOBO He HY:KHO!). Ilosromy o00BIUHO
AN COCTABJIEHWSA AJTOPUTMA 3a7ady HAA0 PENIHThL «B OYKBax», BBOOA
WMeHa [IJfA HCXOAHBIX MaHHBIX.

IloguepkHEM, YTO B OTJIAYME OT cBoiicTB 1-3 cBoiictBa 4—6 —
HeoOssaTesibHble. OHM BBINOJHAOTCS He ANA BcexX anroputmosB. Ha-
IpUMep, IIPHM HEKOTOPHIX MCXOJHBIX JaHHKIX pabora ajxropurMa Mo-
JKeT HMKOTJZa He 3aKaHuUMBAThBCA. B 9TOM ciydae pesyabTar paboTsl
aJTOPHUTMA He OIpeIeléH; TOBOPAT, YTO AJNIOPHTM 3aIHKJIHJICH.

OGEIYHO aNrOpUTMEI CPABHHBAIOT II0 BPEMEHH BEINOJTHEHWSA HJIH
o KoJawmdecTBY HmelicTBuii. IIpw sTOM JyUYImIuM cUHMTAETCA TOT AJII0-
PUATM, KOTOPBIX OGbICTpee NMPUBOAWUT K TPaBUJILHOMY pPe3yabTaTy (Tpe-
Oyver MeHBbINe AeHCTBUN HcHmogHUTeNs). Kpome TOro, HYKHO YUUTHI-
BATH €IIé ¥ KOJHWYeCTBO NaMATH, KOTopoe Tpebyerca mnsa paboTsl
asiropurma. Ilosromy BBIGOD ajiropurMa 3aBHCUT OT ocobeHHOCTe:n
3azaud, KOTOPYIO BBl pellaere.

Kak ynpasnsiotT ucnonHurenamu?

HcenomHEuTENAMH MOMHO YOPABIAATE ABYMS croocobaMu — BPYYHYIO
U TI0 TporpamMMe.

Pyunoe ynpasieHHe (HenocpeacTBeHHOe yIpaBJIeHHEe) O3HAUAET,
4TO YeJIOBEK IO OYepeAd OTAaéT HCIIOJHUTENH OZHY KOMAaHIy 3a Ipy-




ANropuTMbl ¥ NPOrpaMMmnpoBaHne

roiti. VICIOMHUATENb TYT K€ BBIIOJIHAET KajrKIyIo BBEIEHHYIO KOMaHIY.
Taxkoe yrnpasiedne HMHOT/JA Ha3bIBAIOT «yIpaBJIEHHEM C NyJbTa», UMes
B BUJly NIYJIBT VIIPaBJIE€HHHA, ¢ KOTOPOTO IepefaroTcAd KOMAaHJ/bl MCIIOJ-
aureno (puc. 6.2). Ilpu srom B Hauajne paboThl y UYeJIOBEKA MOXKET
BoOOIIe He OBITh HMKAKOIO IIAHA AeHCTBUM — OH MOKeT IIPOCTO
UTpaTh C MCIOJHUTEJeM.

Pyanoe
(memocpencTBEeHHOE)
yIpaBJIeHHe

Puc. 6.2

OnHaKo B KM3HM YacTo 0e3 sapaHee COCTABJIEHHOI'O IlaHa [Iel-
cTBHH (aaropurMa) He 060UTHCH. ITO OCODEHHO BAXKHO, €CIU HYMKHO
nepenaBaTh KOMAHJbLI HCIOJHHTENK OYeHb YacTo, Kak, HalupumMmep,
Opu yOpaBJeHHUH CTAaHKOM. B 3ToM ciiydyae HCIONHHTENEM YIpPaBJAeT
aBroMar (Hanpumep, KOMIBIOTEpP) 0 N'OTOBOMY AJNTOPUTMY. AJITOPHUTM
paboThl HCHOJHUTENA A0JMKeH OBITh 3aIMCAH HA CHOEIHUAIbHOM A3bIKE,
MMOHATHOM KOMIBIOTEDPY.

0 AnropurM, 3anmHCAHHBIA #Ha A3bIKe, IIOHATHOM KOMIIBIOTEDY,
HA3BLIBAETCS IMPOrPaMMONH.

ITosryuyuB mporpaMmy, KOMIBIOTED BEBIIOJHAET €€: IOChLiIaeT MCIOJHHU-
TEJI0O KOMAHALI B HYMKHOH IIOC/IeloBATE/JbHOCTH. BCE 3T0 mpoMcxXoauT
Oe3z yuactua uenoBexa (puc. 6.3).

0 I[Ipz mporpaMMHOM YNPaBJEHHM KOMIIBIOTED VIIPABIAET HCIOJ-
HHUTeJeM I10 POTOBOﬁ nporpamMme.

Ilporpamma gmouskHAa OBITH 3apaHee 3alHCAHA B NaMATh KOMIILIOTEpA.

0 Kak morno 6bl BbIMSAETE yNpaBneHWe CTUPanbHOW MallvHOWM C NOMOLLBIO
nynsta? lModemy Takoi cnoco® He ucnonbayercs?

AHFODHTMbI N UCNoONHNTENN

Boprosoit
KOMIILIOTED
Mapecoxog
Puc. 6.3
BbiBOAObI
e ANropuTM — 3TO TOYHOE ONMHCAHWE TMOPAAKA AeHCTBHH HEKOTO-

poro MCHIOJHUTENS.

Jlro0oit anropuTM COCTABIAETCS [IJIA KAKOIO-TO OIpeneléHHOTO
UCIIOJTHUTEIS.

UcnonmEuTens — 5TO YENOBEK, JKHUBOTHOE WJIM MAIIWHA, KOTODPbIE
MOTYT HOHUMATE H BBIIOJHATE HEKOTOPble KOMAaHABI. [lOMHBIM
Habop KOMaHJ HCOOJHHUTEJA HA3LIBAETCH CHCTEMONH KOMAHJ HC-
oomaurena (CKM).

HWcnonHUTENIM MOTYT HaXOAWUTLCH B PA3HBIX COCTOAHHMAX W B 3a-
BUCHUMOCTH OT 3TOT0 MOTIYT (MJIW He MOI'YT) BBINOJHATL pPasHBIe
KOMaH/[bl.

OcHOBHBIE CBOICTBA ANTOPUTMA — [UCKPETHOCTH, MOHATHOCTE M
olpele/IEHHOCTh.

Kax npaBmio, /i pelieHUs 3aJaud MOXKHO NPHAYMATH HECKOJIb-
KO PasjlW4YHEBIX AJITOPUTMOB. AJNTOPUTMBI CPABHUBAIOTCHA IIO CKO-
pocTH paboTh! (IO KOJHYECTBY AEWCTBUN MCIIOJHHUTENHA) U 10 HC-
NoJIB3yeMOU HaMATH.

HcnonanTeieM MOMHO YIPABIATH BPYYHYIO («C HyJbTa») WIM IO
nporpamMme.

Pyunoe (HemocpeicTBeHHOE) yIpaBJeHHE 03HAYAET, UTO YeJOBEK
110 odYepeAM OTAAET MCHOOTHUTENIO ONHY KOMAaHAY 3a apyroii. Ilpm
9TOM HHMKAKOIO IJIAHA YIOPaBJIEHUs WCIOJIHHUTEIEeM MOMKeT He ObITh
BOODIIIE.

IIpu @OporpaMMHOM VIpaBJeHWHM B OaMATH VIIPABJSAIOIIETO
KOMIIBIOTEepa 3apaHee 3aluChIBaeTCHd AalropUTM, KOTOPBIM eMy
HY#HO BLIIIOJIHHTL.

ANTOpHTM, 3alHCaHHBIH Ha #A3bIKEe, TOHATHOM KOMIBIOTEPY, Ha-
3BIBAETCHA MPOTPAMMOI.




ANIropuUTMbI U NporpamMmmMupoBaHme

UHTennekr-kapra

i Muckpernocts |
| HHonaTrocTs OfasaTenbubie
| OnpeprenérmoCTs |
Koreunocrs
KoppexTaoers

MaeccosoeTs

| AnropatM H CaoiicTea

Henonuurens
Cocrosane

Cucrema xomang (CKH)

4

Vupagaerue Pyunoe
ITporpammuoe

Puc. 6.4

Bonpocsl u 3apgaHusa

1. Chopmynupyiite amropmrm:
a) saBapku 4as (Kak aTo JlelaeTe BEHI);
0) mepexona depes yJHIy IO HEIIEXOAHOMY IEPEXOAY CO CBETO-
thopom;
B) IOKYIKK OAHAHOB B MarasmHe;
I') 3aIIpaBKM ABTOMOOHMJIA TOILJIMBOM;
/1) omnaTel MOOHMIBHOM CBSI3M 4Yepe3 TepMUHAJL.
2. ChopmymupyiiTe aJropuTMb
a) BBIYUCJIEHHSA CPeJHero apupMeTHYECKOro ABYX YUCEN;
0) BEIUMTAHUA OJHOZHAYHOTO UHCIA M3 ABY3HAYHOTO;
B) YMHOXKEHHUA [BY3HAYHOTO YMCIA HA OLHOZHAYHOE:
I) BHIYMCJIEHHSA OCTATKA OT [AeNeHUsA OLHOTO I[eJoro uhcja Ha
Apyroe.
3. Kakumu cBoiicTBaMu obiagaer Jio6oi agroputm?
4. Yem OTIMYAIOTCHA yNpABJEHWE C NYJILTA U IPOrPAMMHOE yIpasJie-
Hre? B xaxkux cayyasx sydimnre paboraer Kaykabiii Ha3 MeTOI0B?
5. Yro sHauMT (pasa «aJrOPUTM IAMUKIUAICHT> ?
6. BeImoTHUTE O YyKA3aHWIO YYUTENHd 3aIaHUS B paboueit Terpanm.

MoaroroBbTe coobLEeHME
«Anp-XopesMH M ero BKJIaZ B HAYKY»
MpakTuyeckasa paGora

BemmosruTe mpaxktudeckyro pabory Ne 18 «YupaBjieHAe HCITOJHH-
TeJeM C IIyJIbLTa».

Cnocobbl 3anucu anroputmMos

§ 30

CnocoObl 3anNUcu anropuTMoB

Knrwoueswvite cnoea:

e cJIOBecHad 3alHCh e QIporpamMmma
e 3ammch IO IAram e A3BIK IIPOrPAMMHPOBAHUA

e QJIOK-CXeMBI AJTOPHUTMORB e s3BIK acceMmbiiepa

e pyuHas IIPOKPYTKa ® FA3BIKH BBLICOKOIO VPOBHSA

e nepeMeHHAas e JIOTMYeCcKOe IPOrpaMMHPOBAHHE
e NpHCBAaWBaHUE

CnoBecHaq 3anuchb

Kak MokHO zanmcars ajaroputM? B mepByio ouepejib Ha €CTECTBEH-
HOM #fA3bIKe (PYCCKOM, AHIVIMACKOM H Ip.).

Aaropurm «O». Jlamer aBa HarypadsHbIx unciaa. Iloka mepsoe
yMCca0 He MeHBINe BTOPOTO, 3aMeHAThH ero Ha pasHOCTh IIepBOT0 H
Broporo. Pesysibsrar paboThl aaropurMa — MOJy4YeHHOE IIepBOe YHCJIO.

IIpuMeHUM 9TOT ajAropuT™M K yuciaam 5 u 2. ObozHadyuM mnepBoe
ypuceno OykBoit @, a Bropoe — OykBoil b. VMsMeHeHWs 9THX BeJIMYUH
BO Bpems paboThl ajaropurMa cBefieHH B Taba. 6.1.

Ta6nuuma 6.1
Yucao | Mcxomusie JaHHEBIE IMar 1 Illar 2
a 5} 5-2=8|3-2=1
b 2 2 2

AnropurM 3akoHYma paboTy, MOTOMY YTO IIOCje JBYX INaroB Iiep-
Boe uwmeino (@) cramo paBHO 1 M oKasaioch MeHbIe, yeM Bropoe (b).
PesyneraT paboThl ajiropuTMa — mepsBoe umcao a = 1.

CrnoBecHas 3ammch yAo0HA M IPUBBIUHA, HO €CTh OfHAa Ipobiema:
BO BCeX eCTeCTBeHHBIX SfA3BIKAX eCTk HEeOJHO3HaAYHOCTH, IMO3TOMY HC-
TONHAUTENL-YeI0BEK MOKeT TOHATHL AJrOPUTM HEe TakK, Kak 3aJyMbl-
Bas ero astop. OcobeHHO TPYyZHO pasbmpaTbCcd B AJHUHHBIX CJIOBECHBIX
aITOPUTMAaX, 3aHMMAIOIIUX OoJnbIne JecATKa CTPOK.




)

Anroputmbl U NporpammupoBaHue

3anuck No waram

Inss Toro uTobBl B ANTOPUTME Jierde ObINIO pasobparscs, OTHelbHBIE
MIard 4YacToO 3aNHMCHIBAIOT B BUAE HYMEPOBAHHOTO CMNHUCKA. AJTOPUTM
«0» Moxer OBITH BamHCaH TaK:

Bxod: npa HaTypalbHBIX 4YHcaa, a U b.
Hlaz 1. Ecom a < b, nmepeiiTn K mary 4.
Hlaez 2. 3amesuTs a Ha a — b.

HIaz 3. IlepeiiTm ® mary 1.

IITaz 4. Cro.

Pesyavmam: 3HaUeHUe da.

Bnok-cxembl anropMTrMoB

3anuchiBaTh ANTOPHATMBI HA €CTECTBEHHBIX ABBIKAX He Bcerga yuo0HO.
Hanopumep, ecnm sammcaTh AJNOPHTM HA PYCCKOM SA3BIKEe, TO JIIOIH,
He yMelHe YHUTATh IIO-PYCCKM, HE CMOT'YT MM BOCHIOJbL30BATBLCH.
B CHIOMKHBIX aJropMTMax HEIpPOCTO OTCHAEKMBATH OEPEXOnbl MEeXIy
maramu. Ilosromy npuaymanm rpadguueckyw ¢GopMy 3ammcu aiuro-
pPUTMOB — OGaok-cxemsl. Bor Kax BeIMNAAUT GJI0OK-CXeMa ajIropurMa
«0» (puc. 6.5).

a

, b

YcnogHbie 0603Ha4YeHus

Hagamnmon HKOHEI aJaropuTMa

BBoJ ¥ BRIBOJ JaHHEIX

Yenosue (Be160p)

Onepanuu ¢ JaHHBIMHA

O

Puc. 6.5

MocTapalitecb camocToATeNnbHO pasobpartbca B aTO CXeme, cpasHuBasd
€€ CO CNOBECHOM 3anvcbid M 3anucbio no waram. OTBeTbTe Ha BOMNPOCHI.

Cnocobbl 3anucu anropuTtMoB

— Y710 03HavyawT cTpenkmu?

— Kak HailTu ucxomHble AadHble ans paboTbl anroputma?

— Kak yBugets peaynstat pabotbl anroputma?

— Kak 3anucbiBaeTcs onepauvs «3amMeHuTb @ Ha pasHocTb a 1 b»?
— CKONbKO BXOOO0OB W BhLIXOOLOB umMmeeT 610K |:| ?

— CKOJIbKO BXOOOB W BbIXOAOB umeeT BNnok (>'?

— Touemy y [Byx Bbixomos Bnoka (x «:“) 3anucaHbl CNoBa «aa» WU <HeT»?

— Y70 03HauaeT 3aMKHYTbIA KOHTYp (BO3BparT K OOHOMY M3 MpebiayLinx
neincTenia)?

Py4yHas npokpyTka

WMuorna ansa Toro, 4robnl pasofpaThes B paboTe ajropuTMa HUIM HaHTH
omubKy B HEM, BEIIOJHAKT «PYYHYIO IPOKPYTKY» («IIpOMIDLIBAHHE )
anropurma. PydHy0 IPOKPYTKY HA3BIBAIOT TPACCUPOBKOIM.

Pyunas npoxpyTka (TPacCHpOBKAa) — 5TO BLINOJHEHHS AJIrOpUTMA
4YeJ0BeKOM BPYYHYIO.

BeImosHUM Bpy4Hy0 Bee miaru anroputva «O» mpm a = 19 m
b = 5. Urobel He Hep:;KaTh B MaMATH BCE IIPOMEMKYTOYHBIE De3yJibTa-
TBI, COCTABMM TabIMUIly, B KOTOPOIl OymeM SalMCBIBATHL BLIIOJHAEMbIE
marm, a TaK)ke M3MEeHeHWs BeawduH a u b (rabm. 6.2).

Tadbnuma 6.2

Heiicreue | Ycaosue BepHo? | a b

19 B Hexonuele gaHHBIE

1

2 |a <b? Her

3 |laa-0>b 14
4 |la < b? Her
S|la<a-b>b 9
6 |a < b? Her
7Tla<«a-25b 4
8 |a < b? Oa

9 | Croo




ANropyUtMbl 1 NporpaMmMupoBaHne

Karx BBl 3HaeTe, aJrOpUTM BBIMOJIHAETCA MO InaraM (CBOHMCTBO
AUCKpeTHOCTH). B mepBoM cronbie Tabauikl 3anMcaHbl MIarm-jeicT-
BHA. OJTO MOMKeT ObITh, HaAIpUMep, W3MEeHeHWe 3HAUeHHd KaKOoii-To
BEeJIMYMHEI (HApUMEDP, B CTPOKe 3 HM3MeHsleTCA 3HAaYeHWe a) WU Ipo-
BEPKA YCJIOBHUA.

OcranbHBIEe CTOJOILI IOKA3BIBAIOT W3MEHEHMS 3HAUCHHUIH BEJMUYMH.
B crporke 1 zanmcannl HauanbHBIe 3HaueHUs a u b, Ilocae BHIIOJHE-
HHAA [JeliCTBUA B CTPOKe 3 HM3MEHWJIOCh 3HAYEHWE BEJIWYHWHBI @, IIO-
STOMY B CTOJOIE «@» B 9TON CTPOKE MBI 3allMCLIBAEM HOBOe 3HAYEHUE
a — ugmcno 14 u 1. 1.

Kakue 3Ha4yeHns UMeIoT BEIMYMHbL @ W b Nocne BLINONHEeHWs AelcTBuS
B cTpoke 5 B Tabn. 6.27 Kak Bbl paccyxnann?

BrimoneeHne anroputTMa HadYMHAETCS C mara 1 — MPOBEPKH ye-
aoBuA a < b (crpora 2 B rabaune). [lna mauansHBIX 3HAueHHi @ m b
ycJioBHe HeBepHO (IOMKHO), MO3TOMY Iepexoma ¥ mmary 4 (ctpoxa 9 B
rabaune) Het. llanmee BrImonHAeTcHA mar 2: 3HAUEHUE ¢ yMeHbIIAeTCH
Ha BenuduHy b, momyuaercs 14. BamuchIiBaeM 2TO HOBOe 3HAUYEHHE B
TpeTHii cTonber. 3aTeM mepexonuMm K mary 1 aaropurma (cTpoxa 4
B Tabnune), ycaoBue a < b cHoBa JIOXKHO, W T. JI.

Pa6ora B mapax. Mpuaymaiite gga uucna (meHswmx 20) v npemnoxure
CBOEMY coOcefly BbINOMHUTL AN HUX anropuTMm «O» ¢ py4HOW MPOKPYT-
kon. lpoBepkTe pelweHus Apyr gpyra.

ITpu py4YHOH HPOKPYTKE AITOPATMA MBI BUNEJH, YTO BEJIHYHHBL
a u b U3MEeHAIOTCH, UM NPHCBAMBAIOTCS HOBLIE 3HaYeHMA, Takue Be-
JIMYWHBI B WH(POPMATHKE HA3BIBAIOTCA nepemMeHHbLML.

Ilepemennas — 5T0 BeIMUYMHA, 3HAUYEHUE KOTOPOIl MOMHO H3Me-
HATH BO BpeMs paboTbl AJTOPHTMA.

Bmecro sanucu «a@ < a — b» 49acTo HCHOJB3YIOT APYTYIO (OPMY:
«a 1= a — by. JTa onepanus HA3LIBAETCA NMPHCEAMBAHWEM HOBOTO 3HA-
YeHMA [epPeMeHHOM.

Cnocobbl 3anucu anropuTtMoB

f3bIKM NporpaMmmMmvpoBaHusd

TIporpaMmsbl AJsi KOMIILIOTEPOB COCTABIAITCA HA CHEIUATbBHBIX HA3bI-
KaxX, KOTOpble HAa3hIBAIOTCA SB3LIKAMH IPOrpaMMHPOBaHHA. DTUM 3a-
HUMAIOTCHA NIOAH, mpodeccusa KOTOPBIX — HNPOrpaMMHCT.

JIo6oit KoMnbioTep (TOUHEE, €ro ITPOIECCOP) MOHWMAET M yMEeeT
BBITIOTHATH TOJBKO KOMAaHAbI B ABOMYHOM Koze. Ho Tax mporpamMmmbl
HUKTO He ITHIOIeT, I0TOMY 4YTO 9TO O4YeHb YTOMHTEJNLHO, OTHUMAaeT
MHOTO BpeMeHM U IPHUBOAWT K MHOPOYMCIEHHBIM OMmHOKaM.

Bamyxe Bcero K A3bIKY MpOIeccopa TaK HasblBaeMble A3BIKH
HU3KOTO YPOBH#A, WJIH H3BIKM accemOaepa. B HmX Kamiaas KOMaH-
na MOMKeT OBITh HAIPAMYI IIepeBelleHa B COOTBETCTBYIOIIYIO KOMAaH-
Iy mpoleccopa. 9To Jenaer cmenuanabHad IporpamMma — accemoOaep
(cObopmiuk).

Ha sasbike accembjepa o06BI9HO OHINYT IIPOIPAMMBI, KOTOPEIE
IOMKHBEI paforarTsk OoUYeHB 6BICTPO W MMeTh HeDOJBIION pasMep, HA-
ImpuMep ApaiBephl yCTPOMCTB.

K cokaneHWIO, V KaMKAOTO ceMeilcTBa TIPOIMECCOPDOB CBOIl S3BIK
accembiepa, MOITOMY NPOrpaMMbI, HANMCAHHBIE A OMHOIO CeMei-
cTBa, He MOAXOMAT IJA ApPyrux. UYrobbl peiruTh 8Ty npobiemy, pas-
paboTaniy A3BIKM BBICOKOIO YPOBHSHA, KOTOpBIE MHOCTPOEHBI HA OCHOBE
€CTEeCTBEeHHOrO fA3bIKa (uJalle BCero aHTJIHIICKOTro).

Bor Tax BeIraaauT amxroputMm «QO», 3alMCcaHHBIi B MAlTMHHBLIX KO-
rax, Ha fA3bIKe acceMbiepa W Ha fABBIKE BBICOKOI'O YPOBHSA — MIKOJIb-
HOM AJTOPHTMUUYECKOM H3BIKE, KOTODHIH MBI OyJeM H3ydaTh:

HAszvire accemonepa: Illxonbrblit anzopum-
MUHECKUL A3bLK:

MawuHHble KOObL:

101110000000111100000000 mov ax, 15 men a, b
101110110000010000000000 mov bx, 4 a:=15
0011101111000011 m: cmp ax, bx b:=4
0111110000000100 31 end HI, noka a>=b
0010101111000011 sub ax, bx ai=a=b
1110101111111000 jmp m i
1100110100100000 end: int 20h

MonpobyiiTe No npueBeféHHbIM nporpamMmaM OnpenennTb, Kakue 4Hucna
obpabaTbiBaeT 3TOT aNropuTMm.




ANrOpUTMbI 1 NPOrPaMMmnpoBaHne

A3BIKA BBICOKOI'O VPOBHA HHKAK HE CBfA3AaHBI C KOMIILIOTEPOM,
Ha KOTOpPOM OyAyT BBINOJHATHBCA IporpaMmbl. Torga BO3SHHKAET BO-
IIPOC — KaK JKe pasHble KOMIBIOTePHl OyAyT MOHHMATH IPOrpPaMMBbI
Ha aTuUX #s3birax? Penrenue ObLIO HAZEHO: AJA KAKIOTO THAOA IIPO-
1eccopoB (M OIepalMOHHBEIX CHCTEM) CO3JAETCA TPaHCAATOP (IIepeBoj-
YyUK) — TporpaMma, KOTopas IIEPeBOAUT TEKCT MIpPOorpaMMbl, Hamu-
CAHHOW Ha A3bIKe MPOTPAMMHDOBAHWA, B JABOMYHEIE KOJABI HYMHOTO
npoileccopa.

MepBLId A3LIK NPOrpaMMUpPOBaHMs BbICOKOrO YPOBHA — @oprpaH —
6bin paspabortad k 1957 rogy nog pykoOBOACTBOM W3BECTHOMO aMepwKaHCKoro
cneumnanucrta B obnactm uHdopmartukn xoHa bakyca. f3bik QoptpaH pno
CerofHsLHero BpeMeHn MCronb3yeTcsl B Hay4HbiX pacyeérax.

B cepenuHe 1970-x rogos HeHHuc Putym npuayman s3elk C (Yntaerca
Kak «Cw», HasBaHue TpeTbeir BykBbl aHrnUckoro andasura), KOTOpPLIA OCTaeT-
CA OOHMM W3 cambiX MOMYNSPHbIX SA3bLIKOB NPOrpamMmMuUpoOBaHUst M CErofHs.
Joctato4Ho ckasaTtb, Y4TO HA HEM HanucaHbl NPakTUYecku BCe onepauvoHHbIe
cuctembl (B Tom 4ucne UNIX, Windows, Linux). Ha ocHoBe asbika C paspa-
H0TAaHO MHOXECTBO COBPEMEHHbLIX f3bIKOB BbICOKOrO YPOBHH, B TOM 4uche
C++, C# (untaetca kak «Cwu wapn»), Java, Javascript n gp. MimeHHo atn
f3biKM Yallle BCEero MCMoNb3yloTCs CerofHs [ANd CO34aHWus nporpamm.

Ceiivac o4yeHb nonynaped sasoik Python, nossuswwmiics B 1991 rogy. OH
LUNPOKO UCMONbL3YEeTCA B TakMX W3BECTHLIX KOMnNaHwsax, kak Google w SHaexc,
npUMeHseTca Ona rnporpaMMupoBaHus urp. 3TOT A3blK MPOCT U COOepXUT
Bonbluylo BUBNMOTEKY anroOpuTMOB ANS peLleHus MHOMMX CTaHaapTHLIX 3anad,
C KOTOPLIMW BCTPEYaTCH nporpamMucTtsel. lNMoatomy pelleHve 3apgaqdn Ha
a3kike Python oBbMHO 3aHMMaeT MeHbLUe BPEMEHM, YeM MpY UCMONAb30BaHUN,
Hanpumep, a3bikoB PoptpaH unu C.

CTpaHulpbl COBPEMEHHLIX calToB B VIHTEpHeTe ToXe copepxar rnporpam-
Mbl. [ng 3Toil uenn nNpuMeHsiioT, kKak npaswno, aseiku PHP » Javascript.

Asbiku Prolog n LISP Goinu paspabotadsl B 1970-x ropax Kak A3blku
AR pelleHnsa 3a4a4 WCKYCCTBEHHOro wHTennekta. lNporpamma Ha a3bike no-
rMYyeckKoro nporpamMmmupoBaHusa Prolog — 3T0O He anropuTtM, a ¢akTu4eckn
TONbKO hopMynMpoBKa 3agaqm. HyxHO onucarb MCXoOHble AaHHbie, npaBuna,
KOTOPbIE WCMONL3YITCA ANA peLleHus, W onpeaenutb Uenb (4TO HYXHO Hai-
™). Oanswe Prolog-malunHa cama Ha OCHOBE MOJy4eHHbIX npaswun pellaet
3apady, T. €. MbiTaeTcs cama MoCTPOUTb HYXHbIA anroputm. K coxaneHuio,
aT0 ypaeTtcs cgenartb He Bcerga. Celdac aTW A3bIKM MCMNOJL3YIOTCA Peako,
B OCHOBHOM B cpefe Hay4HbiX pabOTHWKOB.

Cnocobbl 3anucu anropuTMoB

CyLLecTBYIOT $i3blKM BbICOKOrO YpPOBHS, KOTOPbie Npuaymanu cneuuans-
HO ans obydeHus nporpammupoBaHuvio. [lonroe Bpems B KaiecTse Nepeoro
a3bika MPOrpaMMUPOBaHUA A1 HAYMHAIOWMX WCMNONL30Banu A3blik Bencuk
(BASIC), HO ceii4ac OH BbITECHAETCS APYrMU A3blKamu.

OnMH U3 NONyNsiPHbIX y4eBHbIX s3bikoe — Mackane — npuayman 8 1970
rogy weeinuapel, Huknayc Bupr. OH HasBai HOBbl A3bIK B H4ECTb dpaH-
uysckoro ¢usvka bnesa lMackansa. Mbl HayHEM w3ydaTbh HA3biK Mackanb B
cnenyiowem rofay.

CO LWIKONbHBLIM ANrOPUTMUYECKMM S3bIKOM, KOTOpbI paspabotan B
1980-x rogax akagemuk AHgpeii MNeTposudy EpWIOB, Mbl yXe Hayanu 3Hako-
MUTLCS: OH NEXWUT B ocHoBe cuctembl KyMwup!'. Anroputmbl, 3anvcaHHbie
ans ucnonuutenein 8 cucreme KyMup, mbl Oyaem HasblBaTe nporpaMmam.

BCero CyLIecTBYET HECKOSbKO ThICAY S3bIKOB MpOrpaMmMuposaHuns, Ho
Tonbko 20-30 M3 HUX LUKMPOKO WMCMONb3YIOTCA Ha MNpakTuke.

BbiBOAbI

e AJITOpATMEI MOKHO 3alMCHIBATH B CJIOBeCHOW Qopme, IO Iaram,
B BHUIe OJIOK-CXeM WJIH HA A3BIKAX IIPOrPAMMUDPOBAHHIA.

e Pyuynas NpoxKpyTKa (TpacCMpPOBKA) — 9TO BBINOJHEHHA aJrOpUTMa
YeJIOBEKOM BPYUYHYIO.

e IlepeMeHHAs — 9TO BeJIMYMHA, 3HAYEHHE KOTOPOHM MOMKHO HM3Me-
HATH BO BpeMs paboThl aJropuTMa.

e IIporpamMMa XpaHMTCA B IMaMATH KOMIbLIOTEpPa B JABOMYHOM KOJe
(kak mero4Yka OMTOB).

e fA3LIKE TPOTPAMMHPOBAHHUA MAENATCA HA SIBBIKM HH3KOIO YPOB-
Hs (MAIIMHHBIE KOABI M A3BIKK acceM0iepa) M ABBIKM BBICOKOIO
YPOBHHA.

e SI3pIKM HM3KOTO YPOBHA «IIPUBA3AHLI» K KOMAHAAM KOHKPETHOTO
npoleccopa.

e SI3LIKU BBHICOKOTO YDOBHSI HE 3aBHCAT OT KOMIbIOTEpa, Ha KOTO-
POM BBIMIOJIHAETCHA TPOTPAMMA.

e Jlna mepeBoja IPOrpaMM Ha s3bIKe BBICOKOTO YPOBHsS B KOMAaH-
Bl KOHKPETHOT'O MPOIeccopa HCMIOJAb3YIOT ClleliiabHbIe [IpOrpam-
MBI — TPAHCJIAATOPHI.

1) 9o naspamme pacmmdposbiBaioT Kaxk «Hommirext yueOHEIX MHPOB».




ANropuTMbl 1 NPOrpamMMupoBaHne

UHTennekr-kapra

ITar 1. ...
‘ Ilar 2. ...
Ilar 3. ...

[ C | Crmoco0nl sanmcu I ok e ‘
OHe R aJATOPATMOB -
C) Hauamno u KoHer

anropuTMa

{ ITo maram

‘ SBEIKM IporpaMMUpPOBAHUA ‘

* D Brog u BeiBOJ

! } <> Venosue (sufop)
| Huaxoro ypoBHA ‘ | Bricokoro ypoBHSA ‘

E HeiicTBre

MAIIWHHEIE KOIBI
A3BIKH acceMbnepa '

i

( )
|06mero HB,:]HalIEHH.Fll ‘ Ins Beﬁ—cai‘:ms‘ ‘ s obydeHusn ‘ ‘ CoenmaisHbIe ‘
C, C++, C#, Java, Java, Javascript, Belicux, ITackann, Prolog,
Python PHP, Python Python, wkoavnblil LISP

ajgzopummudeckuil

A3BLK

Puc. 6.6

Bonpoce! u 3agaHua

1. CpaBHHTE CJIOBECHYIO 3allHCh AJITOPUTMOB B cBoOomHOI dopwme,
3arnmchk IO maramM H ﬁJIDK“CXGMY. Karxmne HeOgoCcTaTKH BLI BHIHUTE
y Kaykpo#d ma armx dopm samucu?

2. Kak BBI mymaere, mouemy OJOK-CXeMBbI He HCHOJAB3YIOTCA JJIA 3a-
IMUCHA CIOMKHBIX AJNTOPUTMOB?

3. Kak BBl ayMaeTe, KakUMH KaueCTBAMH JOJKeH 00JaaTh IpoO-
rpammvuct? Morsna 6 BaM IIOHPABUTLCS 3Ta CIEIMANLHOCTL?

4. 3aueM HYXKHBI sS3BIKH accemOnepa? B uém mx HemocTaTKu?

5. IIlpaBuapHO 1M, HA Ball B3TJIAJ, CYHUTATH OTPOTpPaMMy-acceMOJep
TPaHCJIATOPOM ?

6. Kak KoMOBIOTED IOHUMAET IIPOrpPaAMMY, HAOHMCAHHYIO HA SA3BIKE
BBICOKOI'O ypoBHSA?

7. Kakx BBl gymaere, moUYeMy Ha NPaAKTHUKe IIHPOKO TPUMEHSIOTCH
TOJBKO HECKOJBKO AeCATKOB ABBIKOB IPOrpPaAMMWPOBAHMA?

8. Kakue moCcTOMHCTBA M HEJOCTATKM, HA Balll B3IVIAJ, HMEIOT A3BIKK
IIpOrpaAMMUAPOBAHKS, paspaboTaHHBIE CIENUAaJbHO s obyueHus?

9. BeimosHHTE 10 VKa3aHWIO YUWTeNd 3ajlaHnsa B paboueil TeTpaim.

Mpumepbl UCnonHUTENEM

MoaroroBbTe coobLEeHne

a) «Kaxue OBIBAIOT SA3BIKY IIPOrPAMMHDOBAHHA? »

6) «SIsbIKM MpPOTPAaMMHUPOBAHMA € PYCCKMMH KOMaHIaMU»
B) «Arkagemur A. II. Epuios»

MpakTu4eckas padora

BummonauTe npaktadeckyo pabory Ne 19 «Amropurm "O" B Kymupe».

§ 31
NMpumMepbl UCNOoNHUTENen

Kniwoueevle cnosa:

e Yepemaxa e IlTndpoBanbiinK

e VaBOUTEIHL

Brl yike 3HAKOMBI ¢ HWCHOJHHUTENeM Pobor, KOTODBIH ymeeT BBI-
IIOJHATE YeThIpe KOMAHILI: BBEpPX, BHMS, BJIeBO M Brpaso. Temeps
faBaiiTe MO3HAKOMUMCH C APYTUMH HMCIIOJTHUTEIAMH.

Ucnonuutens Yepenaxa

Yepenaxa paboraeT Ha ILUIOCKOCTH, OCTABJIAA CJ€l TIPH JABHIKEHHH.
OnHa yMeeT BBINOJHATHL TAKHEe KOMAaHJbBI:

e BErepern n — NEPEJBUHYTHCS BIEPEN Ha n Imaros (37ech W Aajb-
me n — IeJioé YHCJO0);
HazZan n — IEePeIBUHYTHCA HAa3ajJ Ha n MIaros;
BJEeB0 n — IIOBEPHYTHCS HA n IpajyCcoB BJeBO (IIPOTHUB YacoBOM
CTPEedaKHN);

e EnpaBo N — IIOBEPHYTHCA HA n TPamycoB BHpaBo (IO YacoBOM
CTpeIKe).

Yepenaxa MOBOPAYMBAETCA OTHOCHTEIbHO CBOETO TEKYIero Ha-
npaBiaenns (T. €. TOrO HAIpaBJeHWs, KyJAa OHA CMOTPUT B [JaHHLIN
MOMEHT).

B nporpammax ansa Yepemaxu Mpl OyJeM HKCIIOJNB30BaTh 3aIIHUCh

noeropu n [ ... ]

g




Anroputmbl 1 nporpamMmmmpoBaHne

OHa O3HavYaeT «IIOBTOPHTE I pas3 BCe KOMAaH/BI, 3allMCaHHBIE B KBaj-
paTHBIX CcKOOKax». Hanmpumep, HOJy49uB IporpamMmy

norTopu 3 [Bhnepenm 15 Bnpaso 45]

yIPaBIAOIUNE KOMILIOTED IIOCIeJ0BATeNbHO BhizacT Yeperaxe 6 Ko-
MaH[:

enepen 15

Bnpaso 45

enepen 15

BOpaso 45

Bnepen 15

Bnpaeo 45

O6ecyouTte B Knacce, kak Yepenaxa MOXET HapucoBaTh OKPYXHOCTb.

Ucnonuutens YoBowuTtenb

Hcnonaurens YaeouTexs paboraer ¢ nensimu uwmcaamu. OH ymeer
BLITIOJIHATE BCEr0 JIB€ KOMAaHJLI:

1. opuBase 1
2. yuHOXE Ha 2

IIporpamma nyia YABOUTENH — 9T0 HOCJELOBATENILHOCTH HOMEDOB
KoMaHJ, sanucaHHaa Oe3 mnpobenos. Hanpumep, mporpamma 12211
O03HAYAeT, YTO CHadaja HY’KHO BLIIOJHMUTL KoMaHZy 1, 3arem — jBa-
KIBI KOMaHAy 2 M TOTOM IBayKIbl KoMaHAy 1.

JagaiiTe mompobyeM IOHATH, KAKUE UYMUCIa MOMHO IOJIYUIUTH €
OOMOIILI0 YV IBOMTES M3 HEKOTOPOrO IIEJOr0o YMcja X. 3aMeTHM, 4TOo
YHUCNIO X MOXKeT OBITH IOJOMKUTENIBHBIM, OTPUIATENLHLIM KM PAaBHBIM
HYJIH. PaCCMDTpHM ITH TPpH ciay4dad OTHAedbHO.

Ecmm x > 0, To ofe KOMaHAbLI IIPHBONAT TOJBKO K yBeJude-
HHMI0 YHcjia. B 9acTHOCTH, ero MOXXHO YBEIWUMBATE KAMABIA pas
Ha 1, T. e. MOXKHO NMONYy4YHuTh JI060Ee HaTypalbHOE YMCI0, OoJbIIee,
qgeM X.

Ecnu x = 0, To mosydaercsa TO e, YTO U OPH HOJOMKHUTEIHLHOM
X, HO INpH II€PBOM OpHMeHeHHUH KomaHabl 2 K umcay 0 oHO He uame-
HUTCA. BBIBOJ: ¢ momomipio YaBouTens ma umucaa 0 MOMHO MOJTYYUTH
moboe HaTypaJibHOEe umMeso, Oosbmoree mam pasHoe 0.

Ecmum x < 0, to xomanza 1 yBemwuwBaer umciIo, a KoMmMaHga 2,
IpUMEHEHHAs K OTPHIATENBHOMY YHCIY, YMEHbIIaeT ero (Hanpumep,
nz —10 mer monyuum —20). ITostromy ¥YaBomTEN b MOMKET ITOJYUYHTH
mwoboe Iejoe YHCIO, KaK IMOJOMKUTENBHOE, TAK M OTPHILATEeIbHOE.

Mpumepsbl ncnonHuTenen

Hanuwwute B TeTpagu nporpammy ang YapouTens, ¢ NOMOLLbIO KOTOPOW
OH M3 yucna -5 nonydaer ymucno —38.

IIycTs Temeph HaM W3BECTHA HEKOTOpas mporpamMma Ans YaBOM-
pensi, Hanpumep 1212, BeiscHuM, Kaxkoe 3HadeHue OyAeT MOTyIeHO
U3 YHCJIa X TOCJe BBIMOJHEHMA 9TON MPOrpaMMEI.

Ha mepsom mare (BBINOJMHMB KOMaHAY 1) MBI mojydaeM 4YHCIO
x+1, ma Bropom mare (Komanpgoit 2) Berumcaum 2-(x+1). 3arem
cuoBa gobasuM 1 M yMHOKHUM Ha 2, B pe3yJjbTarTe IOJydaeTcs YHCIIO

y=2-2-(x+1)+1)=2-(@2x +3)=4x + 6.

Takum obpasom, umucio y — 6 AoJDKHO mermTbeA Ha 4, Apyrue 4Yucia
MBI IOJYYHUTHL HE MOIJIH.

TIpoBepuM, MOYKHO Ji¥ OBLIO HMOJYYATH Yuca0 36 ¢ IMOMOINBIO IPO-
rpammer 1212: 36 — 6 = 30, a uncao 30 me genurca Ha 4, IOITOMY
ypeso 36 MBI DOJYUMTH HUKAK He MOriaud. A BOT umciao 34 — Morim,
noromy uto 34 — 6 = 28 pmemurca Ha 4.

3anuwmTte B TeTpagu Bce 4ucna, mMeHblume 50, KOTopble MOXHO nony-
YUTb W3 HaTypanbHbiX Y4MCEeN C MOMOLLI0 YABOWUTENS, BLIMNOAHWB MPO-
rpammy 1212,

UcnonHutens Wudpoeansiumk

Uecnonuurens IIundposansnuk paboTaerT ¢ NENOYKOH CUMBOJIOB (CUM-
BOJILHOHM CTPOKOIi), COCTABJIEHHON M3 MPONMUCHBIX pyccKux Oyxe. Ka-
Ayio GYKBY CTPOKH OH 3aMeHsieT Ha CJeAYIOIIylo OykBy B amdasmrel):
«A» ma «B», «B» mHa «B» m 7t.jxa. IHocnenaioro OykBy andasuta
(«fI») IIudpoBasbmuk 3aMeHAeT Ha IepByio («A»).

Wundpoeansiumk obpaGortan cnoso, cocrosawee ns N cumsonos. Kakyto
ANVHY umeeT cnoso-pesynstar? Kak Bel paccyxgann?

BuiBoabl

e Jlnsa Toro 4TOOBI BBECTH MCIIOJHHUTENb, HEOOXOAUMO OIpeNennTh
ero cpeay (MHOKecTBO 0OCTAHOBOK, B KOTODPHIX OH MOeT pabo-
raTh) M cucremy xomaup ucunonHurens (CKU) — mepeueHb Ko-
MaHJ[, KOTOpbIe OH MOJKET BBINOJHATH.

1) IMudp, xorvopsiii npumensier Illudposansimuk, HassiBaetesa muppom ILlesaps.




ANroputMbl 1 NporpamMmMupoBaHue

UuTennexkr-kapra

| Henonaurens |

A

—
I Pobor H Yepenaxa ” ¥ nBouTens Hi.HmbpoBmmm{
BBEPX Brepen n npubaees 1
EMNpaBo Hasang n VMHOXE Ha 2
BHM?Z BIEBO N
BIIEED BHOPABO n
Puc. 6.7

Bonpockl u 3apaHua
BEIIOJTHUTE N0 YKasaHWI YYUTeNs 3amaHus B paboueil Terpanu.

MogroroebTe coO0OLLEHME

a) «McononauTens Ky3HEUUK»
6) «Hcnomuurens IlapkeTuwk »
B) «IlIugp Ilesapsa»

MpakTuyeckas pa6ora

Brmonanre npaxtuueckyio pabory Ne 20 «IIporpammuoe ynpasie-
Hue Yepemaxoii».

§ 32
OnTumarsbHbie NPOrpamMmbl

KnmwouyeBsie cnoea:

® OnNTUMarnbHas nporpamma
® NepeBO BapuaHTOB

3apava. B cucteme komawp, wucnonHutens YaosBowuTenb BCEro ABe Ko-
MaHObl:

1. nmpubtaes 1
2. YMHOXE Ha 2

CocraBbTe camylo KOPOTKYlO nporpammy ans Yaosoutensi, kotopas npe-
obpasyeTt yucno 6 B 28.

OnTumarsnbHble NMporpaMmbl

MonbiTaiiTeck pewurTb 3agady camocToaTenobHo. CpasHuTe CBOE pelleHune
C pelueHMaAMM OAHOKIACCHUKOB. Y KOro nosiy4nioch Kopoye?

BO3MOXHO, B 3TOI MPOCTOi 3agaqe Bbl cpaldy coobpasunu, kakoi Oy-
JeT camas KopoTkas nporpamma. Ho B Gonee CnoXHbIX Crnydasx 370 He
Tak npocTo. Kpome TOro, HyXHO OokasaTb, 4TO 3TO AEWCTBUTENIbHO camasn
kopoTkast nporpamma. Moatomy paccmoTpum obwmii cnocob pelueHus.

Camylo KOpPOTKYI0 MPOrpaMmMy MOXHO HassaTb OfTUMAasbHON M0 AJMHE.

OnTumansHas nporpamma — 370 camMas fayqllas nporpamma no ka-
KOMY-TO Mokasartenio.

B aToii 3apade Hac WHTepecyeT nporpamma, cogepxaulas meHblle BCero

KOMaHA.
3a ogHY KOMaHAy Mbl MOXEM M3 HayasibHoro 4Yucna 6 nofy4uts TOSbKO
uncno 7 (komanpoit 1) wam yucno 12 (komangon 2) — puc. 6.8.

Puc. 6.8

BLIICHUTE, Kakue 4YUcna MOXHO Mony4uTb C NOMOLWbLID YaBouTens u3
HauyaneHOrO 4Yucna 6 sa gsa wara.

MpoBepuM BCE BO3MOXHbIe TPEXLWArossle nporpammsl. Mbl obHapy-
XUM, YTO OfJHa M3 nporpamm, 122 (oHa BbigeneHa ronybbiMu cTpenkamu
Ha puc. 6.9), NPUBEAET K HYXHOMY Ham 3HadeHuio 28.

©




ANropuTMbl M NporpaMmMmupoBaHme

Ho atoro Bbl ybeaunuck, YTO 32 OAHY W Aaxe 3a age KOMaHgpl 41cno
28 nony4ynuTe HEBO3MOXHO, MO3TOMY nporpamma 122 w3 Tpéx komaHg —
onTuManbHaa, T. e. camas KOpPOTKas.

Kak BWOHO u3 puc. 6.9, HeT OpyrMx MporpaMm 13 TPEx komaHpg, KOTOpbIE
NpyBOAAT K 4ucny 28, NosTtomy onTuMankHas nporpamMma eOMHCTEEHHAs!.

Bce apyrve nporpammbl, ¢ rnoMOLBIO KOTOPLIX MOXHO MOAY4UTh 4ucno 28
13 6, anvHHee, yem aTa.

Cxema, KOTOPYIO Mbl NOCTPOWIM, Ha3LIBAETCH OEepeBoM BO3MOXXHbIX
BapuaHToB. [leiCTBUTENLHO, Mbl PACCMOTPENU BCE BO3MOXHBIE npo-
rPamMMel, CcoOCToAWME W3 OAHOro, ABYX W TPEX waroB. Ecnuv nonyyeHHsbIi
PUCYHOK pa3BEepHYTbL «BBEPX HOramw», OH HanomuHaeT gepeso (puc. 6.9,
crnpaea).

MocTpoexwe nonHoro mepesa BapuaHTOB NpW GOMbLLUIOW AfMHE nporpam-
Mbl (HanpuMmep, 5 u Bonblie KOMaHa) — 370 O4YeHb yToMuTensHas paboTa.
Bo mHorux 3apadax GbiBaeTt npolle ABWraTbCs HE OT Ha4anbHOro 4Yucna K
pesynerary, a HaobopoT.

MoxHo nm coctasute Nporpammy, KOTopasi Ha MocneaHeM Liare Mosy-
4aeT 4ucno 28 komaHaoi 1?7 Komawpoi 2? YTo MOXHO ckasarb Mpo
ycno 277

BoabMEM koHeuHoe umcno 28 v nomymaem, Kakoil nocnepHei KomaHmoi
Mbl MO €ro nony4yntb. Tak kak 28 penutca Ha 2, 3To Morma OblTh Kak
KomaHza 1 (n3 27 nonyqaem 28), Tak 1 komaHaa 2 (M3 14 Takxke nony4a-
em 28). HW 0AHO M3 3TUX YMCen He COBMAmAeT C HadanbHbIM (6), noatomy
OLHOW KOMaHAOoW 3apjadvy He peLllnTsb.

HAenaem BTOpPOW war — NposepsieM, U3 KakMx YMCen Mbl MO MOAYHUTb
27 1 14. HYucno 27 He penuTcs Ha 2, NO3TOMY OHO MOMIO BbiThb noay4eHo
TONbKO komaHoow 1 (u3 26), a uncno 14 mMoxHo nonyyuts u3 13 wnm m3a 7

(puc. 6.10).
®
1 1

I

® OO

Puc. 6.10

Ao HavansHoro uvcna 6 cHoea fobpatbca He yaanoce, NoO3TOMY peLueHuit
“3 OBYX KOMaHA He cyuwecTsyeT. [lenaem Tpetuii war (puc. 6.11).

OnTumarsibHble nMporpamMmebl

Puc. 6.11

[nsa Toro 4tobbl NONY4MTb Camyld KOPOTKYIO MpOrpammy, Hy>XHO NpPoOWTU Mo
cTpenkam OT Ha4yanbHOro 4vcna K KOHeYHOMY, BbINMCLIBAS BCTpeHalowrecs
HoMepa komaHn. Ona Hawei 3agadqu ronydaem TOT XKe OTBET, HT0 M paHb-
we, — 122 (nyTb BbigeneH ronybeiMu cTpenkamm).

O6patnte BHUMaHWe, 4TO AePEeBO Npu ABWXEeHUW B oOpaTHOM Harnpasne-
HUM, OT KOHEYHOrO HMCNA K Ha4anbHOMY, MOsyynnock MeHblie, Ham yaanoce
HaTW pelueHne ObICTpee, paccMarpwBas MeHblle BapuaHToB.

O6LsCHATE, NMOYEMY B HEKOTOpLIX Crydasix B Aepese Ha puc. 6.11 He
BbI10 paspeneHua Ha [ABe BEeTKW.

BbiBOoAbI

o OnTumanbHas nporpaMma — 3To camasi Jydllas nporpaMma no Kakomy-
TO nokasatento, HanpvMep cojepkallas MeHblle BCero KomaHu.

e [lna TOro 4TOOLI HaMTW ONTUMANBLHYIO Mporpammy ANs WUCMONHUTENA,
MOXHO CHayana paccMOTpeTb BCE BO3MOXHbIE pesysbTarbi ero padoThl
3a ogvH war, 3ateM — 3a [Ba wara W T. A4., Noka Ha Kakom-To Lliare
He ByneT nofydeH >Xenaewmeli pesynbtar. HangeHHas nporpamma J:I.J'I'il
nepexofa W3 Ha4ankHOro COCTOSHWA B KOHedHoe Oyner onTumanbHon
no AnuHe (Camoil KOPOTKOW).

e Cxema, nokasbiBaiollias BCE BO3MOXHbie pesysbrartbl paboTbl MCMOSHW-
Tensi, HasbiBAeTCA LEPEBOM BO3MOXHbIX BapuaHTOB.

e Ecnv B CKM vcnonnuTens ects HeoBpaTumble KoMaHas! (Hanpumep, nio-
60e Uuenoe YUCNO MOXHO YMHOXWUTbL Ha 2, HO He nboe MOXHO pasae-
T Ha 2 6e3 ocrtaTka), Nydile CTPOUTb OepeB0 BO3MOXHbIX BapWaHTOB
OT KOHEYHOro COCTOSIHUS K HauyanbHOMY.




ANropuTMbl 1 NpOrpamMMupoBaHue

UHTennekT-kapTa

MHomxecTBO
BCEX TIPOrpaMm ’—@’
\\
.. COZEPIKATCH B |
) “m----.____| OwruMansHas
[ IlepeBo BapuaHTOB | mnporpaMmma

A

OT HAYaIEHOTO
COCTOAHUA
K KOHEYHOMY

OT KOHEYHOTO
COCTOSHUASA
¥ HaAuaJIbHOMY

Puc. 6.12

Bonpockl n 3apanua

1. Moxet nn BbiTb Tak, 4TO 3agada ana YOBOWTENs peluaeTcsl C NMoMOLLLIO
HECKONbKUX pasfinyHbiX anroputmos? Ecnu ga, npuseaute npyuMepsl.

2. Kax MOoXHO pokasartb, 4TO MNoCTpOeHHasl nporpamma nns Yosowutensa nei-
CTBUTENBHO camas KopoTkas?

3. Kakne 4ucna mMoxHO (Henb3a) nonyunTe M3 HatypansHoro uucna N ¢
nomousio Yaosoutena? W3 Hyna? W3 otpuuarensHoro ducna?

4. Kak B6bICTPO MNOCTPOUTL CaMyld KOPOTKYIO MporpamMmMy Afs rMoayHeHus
HekoToporo 4Yucna N 13 Hyns ¢ nomowbio Yaosoutena? Korpa ata 3agaya
HE WMEeT peLleHnia?

5. WicnonHutens Kanbkynsatop MmMmeeT KomaHmab!
1. npubaeps 1
2. pazpenu Ha 2

HyxHO cocTtaBuTb camylo KOpOTKylo nporpammy ans Kanekynsatopa, c©
MOMOLLIbIO KOTOPO W3 4YMCna a8 MOXHO nony4uTe Yucno b. Kak nydywe
nepebupark BapwuaHThbl MPOrpaMm, OT HaYaNbHOro 4Yucna K KOHEYHOMY
unu HaoBopot? lMoyvemy?

6. BbimonHuTe no ykasaHuio yuutens sagaHus B pabodein TeTpagum,

W
N

JInHerHble anropuTMbl

§ 33
JinHenHble anropuTMbI

KnrouwessvLe cnoaa:

e CHHTAKCHYECKHEe OIINOKM
e JJOrHUYEcCKHe OImubKM
® OTKAasbI

JTUHEHHBIH aJropuTM
mporpamMmma
AJTOPUTMUYECKHHA SABBIK
e cay;KeDHBIE CJ0OBa A3BIKA

Y10 Takoe NUHenHbl anropuTm?

B auHeHHOM AJrOpHTME KOMAaHILI BBIMOMHAITCA B TOM HOPAIKE,
B KOTOPOM OHM 3allMCaHBIL.

B sTom nmaparpade MBI HAYYMMCH COCTABIATL JUHEWHBIE aJrOpHUT-
mbl ansa PobGora. Kpome Tex komaupx Pofora, ¢ KOTOPBIMH BEI yiKe
sgakomel, B ero CKHM ects KoMaHza

3aKpacuTh
BrinonHAA 9Ty KOMaHAy, Pof0oT 3akpanrmBaeT KIETHY, B KOTOPOH OH
CTOUT.

KneTkn, KOTOpbie HYKHO 3aKpPacUTh IO 3aJaHUNI0, MEI OyneM 0060-
3HauarTs Toukou (puc. 6.13).

Puc. 6.13

Hna rmoro urobsr PobBor cMOr BBEINOJHUATE IIPOrpaMmy, HYMXHO
ohopMUThL €€ Tak, uToObl OHA Obina moHATHa cucteme KyMup. I1a6-
JIOH IPOrpaMMBbl [JIA PelleHud 3ajayy Ha puc., 6.13 BeIMIAIUT TaK:

ucnonkL308aTek PoboT
anr [lepexoq
HaY

KOH




AnroputMmbl 1 nNporpaMmMupoBaHue

B neproii crpore mporpaMMbl MBI TOAKJIOYAEM HMCHOJHHTENsS Po-
Oor. Ilporpamma Ha anropuTMHUUYeCKOM #A3bIKe!) HauwHaeTCH CIIOBOM
anr, 3a KOTODPBIM 3alMCHIBAIOT UM#A aiaropurMma. Vimsi BLIGMPAIOT Tak,
4TO0BI MOMKHO GBLIO JIETKO HOHATH, JAJS UEro CIAYKHT AJrODHATM.

OcHOBHasi 4acTh («TeJO») AJTOPUTMA HAYMHAETCS CJIOBOM Hawu
(cokpallieHHMA OT CJIOBA «HAYAJA0») W B3aKAHYMBAETCH CJIOBOM KOH
(cokpaiienue oT cnoBa «KxoHey»). Mexay clIoBaMM Had U KOH (BMECTO
MHOTOTOYUS) HYHO N0OaBUTH KOMAHIBI AJTOPHTMA.

CrnoBa anr, Hau ¥ xOH — 9T0 ciayskeOHbIe (3ape3epBHPOBAHHbIEC)
CJI0Ba ANTOPUTMHYECKOro #Asnpika. OHH Bcerga MMeOT eJUHCTBeHHOe
3HaYeHHe, KOTOPOe 3aJajid UM pazpaboTUMKM f3BIKA.

CayxeOnbie cmoBa — 5TO cHeIuaibHbIe CI0BA A3BIKA IIPOTPAM-
MHUPOBaHUA, UMeIOIlHe eINHCTBEHHOE 3apaHee OIpEeAeSHHOE 3HA-
JeHHe.

Kakue moryrt GbiTe OLLMOGKKN?

IIpu manmcanum mporpamMm HemsGeskHBLI OMUOKK. DTO CBA3aHO C TeM,

YTO BOBMOMKHOCTH UeJIOBeKa OrpaHWYeHBI, W Jayke XOPOMIWI Iporpam-

MHCT PefIKO MOJKeT HalucaTh cpasy 6es3 ommbok mporpaMmy JJIHHHee,

gem 40-50 cTpok. BoAThcsa OmMHUOOK He HYKHO, HYKHO HAYIHTHCH

o0HapYyKUBATE M MCIOPABISITH WX.

Ectrs gaBa Tuna omubox:

1) cumHTaKcHYecKHe OIMOKM, KOIJia MCIOTHHUTENh HE MMOHUMAeT KO-
MaHAy, IIOTOMY 4YTO OHA HEBEPHO 3alHCaHa;

2) moruveckme OmMMOKM, KOTOPBHIE WCHOJHHUTENhL OOHADPYIKHUTHL HE MO-
MHeT: OH IMOHHMAaeT BCe KOMAaHJBI, HO DPe3yabTaT ero paboTel He
COBIIAJIa€T C TeM, KOTOPbIil HY)XeH HPOrpaAMMHUCTY.

B pesynprare noruueckoil OmMMOKH MOKET IIPOM30HATH OTKA3 —
CUTyanusa, KOrja HCHOOJHHUTE/Nb IIOHUMAaeT KOMaHAY, HO B IAHHBIX
YCJIOBUAX He MOKeT eé BBINOJHUTHE. Hampuwmep, mcnonHutens Kanb-
KyJIATOp He MOJKeT [eNWTh Ha HOJb, a PobGor He Moer mpoiiTu
Hepe3 CTEHY.

Has Toro uT00BI OOHADPYKWTHL M HCIPABUTL JOTHIECKHE OLIMOKH,
MOJKHO BBIIONHATEL IIPOTPaMMy B Homarosom pexume (B KyMupe
IJISL 9TOr0 CIOYXKHMT KJjapuina F&). OTo o3HauaeT, U4TO MBI BEITIOJHSIEM
He BCe KOMAaHIBI cpasy, a II0 OJHOW, OCTAHABJIMBAA HCIIOTHHTEIS II0-
clle KaykK/I0M BBINOJNHEeHHOIT KomaHAbl. Tak MBI cMOMKeM OIpemenTs,
HA KaKOM Illare WMCIOJHUTENb Clellajl He TO, 4TO Mbl IIpeAIIoJaraiu.

D Naa KPaTKOCTH MBI DylleM Ha3bIBATL ITKONBHBII ANrOPUTMHYECKHT S3BIK MPOCTO

«aNTOPUTMHUYECKUIH A3LIKS.

JInHenHbie anropUTMbl

BoluncnurenbHble 3aa4yvm

Kak Bbl 3HaeTe, KOMMbOTEPLl Bl n3obpeteHbl ans TOro, 4Tobbl YCKOPUTL
BeMUcneHns. MNMocMoTpUM, Kak peluats NPOCTYIO BbIMUCAUTENbHYIO 3ajaqy B

cucteme KyMup.
3apaua. CKONbKO KMNOMETPOB Mpoexan asTtomobune 3a 2 4aca, ecnu
ero cpegHas ckopocTb pasHa 60 km/u?

KoHeuHOo, OOHYy Takylo 3ajady HecioXHO PEeLUTb YCTHO Wnv Ha Kalb-
KynsTope, Ho ans GeiCTporo peleHns 6onbLWOoro Kou4ecTea 3ajad OfHoro
TUNA C PasHbIMU UCXO[AHBLIMU AaHHLIMW nyylle paspaboTart KOMIMbIOTEPHYIO
nporpammy. [ns 9TOro anropuvtM pPeLueHUst HyXHO 3anucatb «B 6w<:aax».
0O603HauUuM Bpems 4yepes f, a ckopocTe — 4epe3 v. Pesynstar — npoiaeH-
Hoe paccTtosHue — o06o3Ha4yum Gykson S. lNporpammMa Ao/MKHA BbIMUCIUTE
pesysibTar Mo WUCXOOHbIM JaHHbIM (puc. 6.14).

Beox Breisog
S

v, t

Puc. 6.14

ANropuTM pelleHus 3aAadv MOXHO 3anucartb Tak:

Bxog: v, t.

War 1. S ==v - L.

Pesynstar: S.
3pech HET HW OOHOWM KOMaHbl rnepexona, KoTopas Harpaesnser wcnuonHme-
n9 Ha ppyroi war. Moatomy Nopsaok ASWCTBUIA BCerda OAWHAKOBbIW, Kakune
Bbl MCXOOHbIE AaHHbLIE Mbl HW BBOOWAW.

Tenepb ocTaétes odOPMUTL NPOrpammy Tak, YTOObl €€ MOXHO Obino
BbINONHUTL B cucteme KyMup. OHa MOXET BbIMfsifeTk, Harnpumep, Tak:

anr [lyTe
Hay
Bem v, £, S
BHBOI "BBeImTe CKOPOCTH:
BEOLO V
BuEOn "BRenouTe BpeMs:
BROO L
S:=v*t
BeBOO "PaccrosHme: ", S
KOH

Obpatute BHUMAHWE, YTO 3AECb HET HUKaKWx 4Yucen, mporpamma pewaet
3apady «e Byksax». BykBamu (TOYHEe, MMEHaMu, KOTOpble MOryT COCTOsTb
M3 HECKOMbKWX CAMMBOMOB) 0603HaYeHbl U3MEHAEMbIE BEWYMHbI — nepe-

MEHHbIe.

&




ANroputMbl 1 MPOrpaMMmnpoBaHmne

Komanga

Bem v, t, 8

00bAB/ISIET NepemMeHHble, T. e. coobliaeT KOMMbIoTepy, YTo Mbl Bygem uc-
Nnofib30BaTb NepemMeHHble C uMeHamn v, £t 1u 5. Bce OHUM — BeuleCTBEHHbIe,
T. €. MOTYT MPUHUMAaTL HE TOMIbKO Lenble, HO U ApP06HLIe 3Ha4YeHus, 06 3Tom
rOBOPWUT CNOBO BEel B Hayane CTPOKW.

KomaHga BEIEON BbIBOAMT [aHHble B Mone BBOAA WM BbiBOAA Nporpam-
Mbl (B HUXHEW 4acTh OkHa). OT0 MoxeT 6biTb NPOCTO CTPOKa CUMBOJSIOB,
Hanpumep

BeBOL "BREeOMTE CKROpPOCTH: "
WM CMUCOK TOro, 4TO HYXXHO BbIBECTW:

Beleon "PaccrosHme: ", S

34eck B crncke [Ba aNeMeHTa: TeKCT «PaccTosiHue» 1 3HadeHue nepe-
MEHHOM BeNW4UHbI S, OHW pasfeneHbl 3ansaTon.

C nomoulblo kKomangbl BROI MO0fbL30BaTENb (Y4enoBek, paboTalwumii ¢
nporpammon) BBOAWT UCXOOHLIE AaHHbIE — CKOPOCTb WM Bpems. Hanpumep,
nocne BbiBoga coobuienus «BBegute CKOPOCTh: » KOMMBLIOTED BbIMNONHSAET
KoMaHay

BEBODO WV

OHa osHa4aeT «kpaaTb, Korga nonb30BaTesib BBEAET 4MCNO, NPUCBOUTHL
3TO 4UC/IO NepemeHHOl v». B none BBoAa W BbIBOAA MWUraeT Kypcop — 310
O3Ha4aeT, 4TO HYXHO BBECTW YMCNO W HaxaTb KnaBwlly Enter.

BoiBOAbI

e B smHellHOM AJTOPUTME KOMAHIAbLI BBINOJHAIOTCA B TOM JKe II0-
pfAAKe, B KOTOPOM OHHM 3aITHCAHBI.

o CaymeOHBle clOBAa — OTO CllelMAJbHBIE CJI0BA A3LIKA IPOTPaM-
MUPOBaHUA, MMeONIHe eJHHCTBEHHOE 3apaHee ONpeleéHHOe 3HA-
YeHue.

° PasmmuaroT aga Thma ommbGOK B HporpaMmax:
— CHHTAKCUYECKHEe OIMMOKH (OImIHOKH THUIA «He MOHHMAalo») —
HeBepHOe HallMcaHhe KOMAaH[IbI;
— JIOrTHYecKHe OMmMHMOKM — 5TO0 OMIMOKMU, KOTOpPhIE WCIOTHUTENE
O0OHAPYKUTHL He MOKET: OH MOHHMAET BCe KOMAHLI, BHIIOJIHSIET
HX, HO pe3ynbTar ero paboTel He COBIAJAET C TeM, KOTOPHIi
HYKeH.
e B pesyibprare JIOTMYECKO OMIMOKH MOXKET IPOMBONTH OTKA3 —
CHUTyalWsd, KOIJa MCIOJHUTENh MOHHUMAET KOMAHAY, HO HE MOJKET
e€ BBINOJIHUTH B JAHHLIX YCJIOBHAX.

T

JInHeinHble anropUTMbl

MHTennekT-KapTa
HH B A
oo cicn
AJITOPUTM o
BOPaBO
Ommbrn Caysxebubie BHMS
CJI0BA A3BIKA BNero
BAKPACUTE
CunraxchyecKyue (¢«He IOHUMAap») air
Jloruueckne Haw
KOH
W

Puc. 6.15

Bonpocb! U 3agaHua

1.

2.

BepHO 1M, 4TO AJfA KaKIOW 3alady¥l CYyHIECTBYeT eANHCTBeHHLII
anropurMm permenua? Oreer obocHy#Te.

CraJKUBAIHCh JHU BbI YK€ C ajJirOpUTMaMM, KOTOPble HeNlb3d HAa-
3BaTh NTUHEWHBIMEH?

. Kag BBI aymaeTe, Kaxkpe 3ajadyM HeBO3MOMHO PelluTh C IOMOIIBIO

JUHEHHBIX aJropuTMOB?

Kak MO’XHO CDaBHHTHL /IBa Da3IMYHBIX AJTOPUTMa DEIleHUs OJHOM
u Toit ke samaun? Kak BeIOpaTh jgyumuii uX HHAX?

Ila apyra mo-pasHoMy unlyT ommubxu B mporpammax. Kmpwmii,
HANIACAB IIPOrpaMMy, Cpasdy 3amyCcKaeT e€ JJIA TOoro, 4ToObl TpaHC-
JATOp OBHADYIKUJI BCe CHHTAKCWYecKMe ommbku. [laBuMmi ke CHA-
yajia BHUMATEJILHO H3ydaeT TeKCT MpOorpaMMbl U IBITAeTCA HaWTH
ommOKKU caM, a TOTOM yiKe 3aIllycKaeT eé Ha BBIINOJHEHHe. deMm
XOPOII KaKJblil M3 METOH0B?

Yem pasaudaioTcs CHHTAKCHYECKWE W JIOTHYeCKHe OIHOKm?

. Kak MO0HO HCKAaTh JIOTHYECKYH OLIMOKY B mporpaMme?

8. K kaxoMmy THUIy OIIMOOK OTHOCHUTCSA CJIydali, KOIJa BBINOJHEHNE

9.

[IporpaMMbl He OCTaHABIMBAaeTCs (IIPOrpaMMa 3aluKIuBaeTcd)?

BrIoHNTEe IO YKAasaHWIO YYATEJs 3amaHusd B pabodeil Terpamgu.

Moarorossre coobuieHne

«PoboThl BOKDYI' Hac»

A
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ANropuUtMbl 1 NporpamMmmMmupoBaHne

BcnomoraresnbHbie anroputmMbl

MNpaxkTudeckue paboTbi

BrIMoJHUTEe TpakTAYecKue pabdoThl:
Ne 21 «JIumeiapie nmporpammsl ans Poboras;
Ne 22 «BpruncnurtesbHBIE 3a7ad9u».

§ 34
BcnomorarenbHbie aJiropuTMbl

Knwuesbie cnosa:

® BCIIOMOIaTEeJbHBINA AJTOPUTM e BO3BpPAT W3 IIPOLEYPHI
e IIpomeaypa e MeTOJ, IOCIEOBATeIbHOIO
e BBI3OB NpPONERyDHI YTOUYHEHU S

Y10 Takoe BCriomoraresibHbili anropuTtm?

B sroit sanage PoboTy HY:KHO 3aKpacUTh IO TPH KJIeTKH B [BYX
COBEPIIEHHO OJMHAKOBBIX IOMEIeHUAX, HUMEIIuX GopMy camnora
(puc. 6.16).
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Puc. 6.16

Komneuno, 6v110 6B1 XOpomo, ecau 6b1 y Pobora Gblia kKoMaHZIa
(sampumep, Canor), BBIIOIHAA KOTOpPYio, Pobor obpabaThiBaeT TaKoe
rnoMerenue u Bosppamiaerca obparHo. Torza 6bI MBI HAUCATH TAKYIO
IporpaMmy:
anr Jisa canora
Ha4
Canor
BIIPABO; BMNPaBO; BIParo
Canor

KOH

JIlnis coxpalleHdsl OJIHHBI MPOTPAMMBI MBI 3aIlHCaJd HECKOJIBKO KO-
MaHJZ B OJHOH CTPOKe, PA3fejUB MX TOUKOI € 3amsaToMH.

OGeyauTe B Knacce, kakas ownbka BO3HWKHET, 8CiM 3anycTutb Ty npo-
rpammy. Movemy?

Ho B cucreme xomanpa Pobora HeT KOMaHJIHI canor! OgHaxko BCE
MOJKHO MCIIPABUTH, ecjau O0BACHUTH PobGory, uTo €My HYXHO Je-
naTh 1Mo Komagze Carnor. Jljig aTOTo AOCTATOYHO 3AMKUCATE B KOHILE
fgporpaMmel (mocje ciy:ebHOro CcaoBa KOH) BCIIOMOTaTeJbHBIA aJIro-
pUTM:

anr Canor

HaY

BHMZ,; 3axKpacuTb
BHMZ; 3aKpacCHThb
BIIPaBO; 2akpacuThb
BJIEBO; BERepPX; BBeEpX

KOH

Temeph ODporpaMma sanyckKaeTcsd M paboraer.

BemoMoraTedbHBIN AJTOPUTM pellaeT OTAENBHYIO 3ajady W MOKeT
GBITH HMCIOJBL3OBAH IpH pelileHHH 0ojiee CJIOMHBIX 3ajat. Brizor
BCIIOMOTATENLHOr0 AJITOPHTMA MOXKHO HCIOJIB30BATE TaK e, KaK
romaunsl us CKW ucnommauTeNA.

BenomoraTelbHBIR aJrOPUTM YacTO Ha3bIBAIOT IIpoIeypOii.

JlaBaiiTe pasGepémcs, uTo Gy/AeT MPOMCXOAWTH IPH 3AIyCKe aTOM
IporpaMMer. AJITOPUTM, 3aNMCAHHBEIA B CAMOM Ha4aje IPOTPaMMEI
(v Hac aTo aaropuT™m lsa canora), HasblBAeTCH OCHOBHOM TIpOrpam-
moii. KoMIbioTep BBIIOJTHAET OCHOBHYIO mporpammy. B ImepBoil xe
CTpOKe OH BCTpedYaeT HEeM3BECTHYIO KOMaHJy Canor, KoTopad HE
sxonur B CKU umcnonuurens Pobor. 3HauuT, 9TO BHIZOB BCIIOMOTA-
TeJBHOT0 ajJropurma (npouedypot).

Ilns roro 4roObl BBIBBATH BCIIOMOTATEJILHBIN aJIropuTM (Ipomeny-
py), HY}KHO 3aIlucarTs ero HasBaHue B TeJe ApPYyroro aiaropmTMa.

Ecau B OCHOBHOI IIporpaMMe HeT BbI30Ba NPOIEAYPHI, dTa IPONeay-
pa He BBINIOJHUTCSA HHU Pasdy, XoTs u OyfeT 3amucaHa B TEKCTE HPO-
rpaMMBbL.

BenoMorarTe bHBIH ajiTOPUTM BBIIOJIHAETCH TOJBKO TOTAa, Koraa
OH BBI3BaH.
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ANTOPUTMbI U NporpaMmmMupoBaHne

BeTpeTHB BBIZOB MPOIEAYPHI Canor, KOMIBIOTED HINeT NPOLeAypy
¢ TAKMM HA3BAHHEM HIKe OCHOBHOW mporpaMmel. Eciu oHa HaijieHa,
TO BBIMOJNHSIIOTCS BCE KOMAHZbI, 3amMCaHHBIE B TeJje 3TOT0 BCIOMO-
raTeabHOr0 AJrOPUTMA. 3aTeM IPOMCXOAUT  6036pam U3 npouedy-
pb. — Tlepefada ynpaBleHHsA HA Ty KOMaHAY B OCHOBHOU mporpamMme,
KOTOpasi 3amucaHa Cpas3y Hocie KOMaHAbl Caror.

Ilocie saBepiieHHs pabOTHI NPOIEAYPHI yIpaBjeHHe IepelaéTcs
obpaTHO, K cjeayolileili KoMaHje BBLIBBIBAIONIEH IIPOrpPAMMBI.

Ilnsi Toro 4Tro0Bl yBUAETH, KakK mepejaérca yupasnenue, B KyMupe
MOJKHO MKCIOJIL30BATEH IONIAT'OBBIA PEMHM € BXOJAOM B HpoLedypbl
(xnaBuma F7).

Koneuno, 5Ty 3ajady MOXHO ObLIO ObI pemuTh u 0e3 IponeAypsl,
HO pellleHHe C IPOIeAypOH MOJIYy4YHJIOCh KOpodUe. Ham He mpHIILIOCH
nHMcaTh ABa pasa ofuHaKOBbIe KoMaHABL. Kpome Toro, eciu B KaKoi-
TO CcOBepiIeHHO Apyroi sazaue PoboTy Hy:KHO Oyner 3aKpallnBaTb
KJIOTKH B TAKOM K€ TIOMELIEHWH, Mbl CMOKEM HCIIOJb30BaTh I'OTOBBIM
BCIIOMOTaTeNIbHBEINA aJropuTM Camnor.

Oea meTtoaa cocrtasneHusa nporpamMmm

Mbl TONBLKO Y4TO WMCMOAL30BANM NPUEM, KOTOPbLIA HasbLIBAETCH MpoeKTupoBa-
HUEM «CBEepXy BHU3» WM METOAOM MOCNeAoBaTenbHOro yTouHenus. 3ana-
ya pasbueaercs Ha 4acTu (NoAsagaqv), U CHadana 3anucbiBaeTcs OCHOBHOW
anroputM. OH WCNONb3yeT BLI3OBbLI €LWE HEe HanMCaHHbIX BCMOMOraTesibHbIX
anropuTMOB, KaXAblii M3 KOTOPbIX PELIaeT CBOK0 noasapady. 3arem nuwem
BCMOMOraTenbHbIe anropuTMbl, €CAM HYXHO, Tak Xe pa3busas vx Ha 4acTu.

EcTe 1 Apyroid MeTon, KOTOpbiVi Ha3biBAeTCsl MPOEeKTUPOBAaHUEeM «CHU-
3y BBEpx»: CHayana Muiem BCe BCMOMOraTenbHbie anropuTMel, a noTom
cobvpaeM M3 HWX, Kak U3 KyOGWKOB, OCHOBHOW anropuvtm. Mbl pewnm atim
MeTodoMm ewé ogHy 3apady ans PoGota (puc. 6.17).
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Puc. 6.17

MMeeT nv CMbICA WCrosb30BaTh 3Aeck npouedypy? O6GocHyinTe OTBET.

BcecrnomoraresibHbie anroputMbl

Ha pucyHke 6.17 Mbl BUAMM TPU OAMHAKOBbLIE rpynnbl M3 AByx cocen-
HUX KNETOK, PasfenéHHbIX CTEeHKOW. MoaToMy MOXHO OGhOPMUTL 06paboTky
TaKkoil napel KNeToK B BuAe npouesypbl. Bulgenum oTaenbHyio nogsanaqy,
g koTopoii PoBoT AomkeH 3akpacuTte [Be kneTku u npuittu B knetky b
(puc. 6.18).

Puc. 6.18

OdopMMM pELLEHUEe NoA3aaaqn Kak BCMOMOraTenbHblil anropuTm:

anr I[lapa

Hay
BNPABO; 3aKpacuThk
BJIERO; BBEpPX; BIPaBO; 3aKpacuTsb
BBEpPX; BIPapO; BHW3; BHUSI

KOH

Tenepb BEpHEMCSI K NOJHOW 3apade Ha puc. 6.17. Buaum, 4TO Cpasy
npUMeHnTb npoueaypy llapa Henbss, Po6GoTa HYXHO CHayana npuvsectu B
kneTky A. 3ateM MOXHO Bbi3biBaTh NPOLEAYPY, npu4ém nocne TOro, Kak
oHa 3aKkoH4uT paboty, PoBOT OCTAHOBWUTCA B KNETKE B, TaKk 4TO MOXHO
CHOBa BbI3bIBATL Hally npouenypy. OCHOBHas nporpamma 6yoeT Bbirns-
neTb Tak:

Mcrnons30BaTE PoboT

anr Tpullaps

HaY
BIIEEO; BJIEBO; BBEepxX; BIOPAarBo
Mapa; Mapa; Napa

KOH

KoHe4HO, nocne Heé HyXHO 3anucaTb pacwndpoBky npoueaypbl.

MpUMeHsisi NPOEKTUPOBaHWEe «CHW3Y BBEPX», Mbl CTPOVIM peleHne
OCHOBHOV 3afauv Ha OCHOBE YXe rOTOBbIX PeLeHni Gonee MenKUx 3a-
na4. Tak ke, Hanpumep, B Marematuke [0KasarenbCreo HOBOI TEOPEeMbl

MCMNONbL3YET YXe W3BECTHbIE pe3ynbTathbl. .

e e e e e e




AJ'II'Op UTMbI 1 nporpaMmmMmupoBaHme

BuiBoabi

* Benomorarensubrit aJITOPUTM DelIaeT OTAENbHYIO 3afady M MOIKEeT
OBITE HCIIONB30BaH 0pu pelieHun Gosee CIOMHBIX 3a7a4. Bbizos
BCIIOMOTaTeJIbHOTO aJITOPUTMA MOYKHO HCIOJb30BATEL TAK e, Kak

Komauael u3 CKU umcnonmmrens,

Benmomorarensuasie AJTOPUTMEI YaCTO HA3BIBAIOT MPOIELYDAMH.

* BernomorarennHbri ANTOPATM BBINOJHAETCH TOILKO TOorjga, Korjga

OH BBI3BAaH.

e Jlna Toro uro6sl BHIZBATH BCIIOMOTaTeNJIbHBIH aJropuT™ (upouemy-

DY), HYJKHO BalMCATH €r0 Ha3BAHUE B TEKCTe NPYroro ajiropurMa,
ITpu BeIBOBe BCmOMOraTeNbHOrO &/IrOPHTMa BBIIOJIHAKTCA BCE BXO-
AAINHEe B Hero KOMAaH[BI.

* Ilocre 3aBepmenus PaboTEI BCIIOMOTaTeNbHOro aJITOPUTMa yHpas-
JIeHne nepegaércsa obpaTHO, K clenyioileil KoMaHzge BBI3BIBAOMEil
IIPOTPaMMEI,

e IIpu mpoexrtuposamun NPOTPaMMBI «CBEPXY BHHU3» (MeTome To-
CJIEOBATENILHOTO YTOYHEHHs) 3afaua pasbuBaeTcs Ha mojsagaumu,
PellleHne KamK[Jou M3 HHX ohopMmisercs B BHJI€ IIPOLEAYPEI.

* Ilpu npoexTupoBammu HUpOrpaMMBbl «CHHM3Y BBEPX» IpPOTpaMMa Co-
Oupaercs us sapamee mammeaHHBIX nponenyp, Kak u3 KyOHKOB.

WUuTennekr-kapra

’: Brizos 1 110 Ha3zBaHMUIO
Bemomorarensanie
Onncanne ~— AINTrOPATMEL —..LBoaspa*r VI paBJIeHUA '
- oLeayphl
OCJe OCHOBHOMH (zp ) Ha CIeVIOmMY0 KOMAHLY
IPOrPAMMET [ocie BEI30BA
«CHHEBY BBEpX»
IIpoexTuposanme «CBepxy BHuU3» (MeTOZ
aoporpaMm HOCIeI0BATEILHOTO
YTOYHEHH)
Puc. 6.19

Bonpocsi u 3apanus

1. Kakue zagaun jerue PEIIaoTCA ¢ MCHOJB30BAHUEM BCIIOMOTrATE L
HBIX aJIrOpUTMOB?

Lnknuyeckne anroputmbl

mo-
2. MoxHO JIA HMCIOJB30BATH IIPOLEenyphl, €CJu B IporpaMme I;e'r
BTOpAOMKXCHA JeiicrBuit? 3aueM 3T0 MOMKeT OBITh HYMKHO?

3. B Kakumx curyanuax Bbl Obl He PEKOMEHJOBAJIH HCIIOJb30BATH
BCIIOMOTATeNIbHBIE AJTOPUTMEI?

4. Yto npousoiigér, eciu MCIOJIHHUTE/Nb He O0HAPYKHUT pacurm@poBKu
HOBOM KOMAaHIBI? _—

5. Ilpoueaypa ecTb B TeKCTe IIPpOrpaMMbl, HO He cpabarTbiBaer. B ue
MOKeT OBITh NpUYHHA?

a-
6. Kyna nepemaércsa yhOpaBiieHHe, eCJH IPOIeAypa BbISEIBAETCS ;HC]'?
MOM KOHIIEe OCHOBHON HIpOrpaMMbl (3a HHEM HET APYIHX KOMAaHK)?

7. BoImmosIHATE IO YKA3AHHIO YUWUTENs 3amanus B pabodeli TeTpamu.

MpakTuyeckas pabora

BrelmosiHATe TIpakTHYecKyio pabory Ne 23 «BemomorarenbHBIE aJiro-
PHTMEI» .

§ 35
Lunknuyeckue anroputTmbl

Knwueewvle cnoea:

® TIHKJI ® BIIOMKEHHBIM ITHKJI
® MUKJIWYECKHH aJropuT™m ® KOMMEHTApWUH

® TeJ0 IMHKJa

YT0 Takoe UMKIUYeCKUW anroputm?
3amaua. PofoTy HYMHO 3aKpacUTh Bce OTMEUEHHBIE KJIEeTKH.

\Egoo.o.o

Puc. 6.20

I i WUT-
Kak 3anucaTb peleHwe 3TOW 3ajaum B Buae JIMHEWHOro anrc:'p; :
ma? Kaxk uameHuTcs anroputm, ecnun PoBoTy HYXHO 3akpacuTb GV,I
a 1006 knertok nogpan? Yrto Bam xoTenock Obl ynydlUTb B 3anu

anroputma?
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Lnknnyeckne anropvtmbl

YT0o0Bl He MHOBTOPATH MHOTO Pas OJUHAKOBEIE CTPOUKHM B TeK-
CTe IIPOrpaMMbl, B A3BIKH IOPOrPAMMMPOBAHUSA BBEIH CHENHAJILHBIE
KOMaHABI, KOTOPBIE COOOIAIOT MCIOJHHTENIO, CKOJBKO Da3 HYIXKHO
IIOBTOPUTE Te WJIM HHEBIE AeiicTBusA. Takme KOMaHABI HA3BLIBAIOT LMK~

JaMH, a aJropuTMbl — IUKIHIECKHMM.
Iukaugecknii anropuT™M — 5TO AJNTOPUTM, B KOTOPDOM HEKOTO-
pasd TOCHeNOBATE/NBHOCTL HOeMCTBHI BBIIOIHAETCA HECKOJIBKO
pas.

B anropurmmueckoM sizbIKe ecTh UMKJ «N pas», KOTOPHIA B Ha-
[IeM IOpHMepe MOJKHO BamKCaTh TaK:

HI 6 pas
BIIPABO
3aKpacuTs
K
3necs Hy 0603HAYAET «HAYUANO NHUKJIA», 8 KI — KOHEeIl IIUKJIA.
Texo mMkaa — 5TO KOMAH/bBI, KOTOPHIE BBITIOIHSAIOTCS HECKOIBKO
pas.

B Teso muksa He BXOAAT KOMAHABI, KOTODBIE CyIKaT AJA Op-
raHM3anuu paboThl CaMOTO IHUKJA, HANPUMED MPOBEPKA KOJIMYECT-
Ba yiKe CJEJaHHBIX IIaroB NUKJa (WIH KOJIMYECTBA IIATOB, KOTODHIE
ocTajmock chenaTk). B Hamem ciaydae TeNmo MHKJIA COCTOUT M3 JABYX
HKOMAaHnO: BIIPABC H ZaKpacHUTh.

Ecim nyskmo obpabGorats me 6 xaerox, a 6000, pocrarou-
HO M3MEHHThL YUCJIO IIOBTODEHHH Iocie ciaoBa Hu. IIpm stom miu-
Ha 3allMCH aJIrOPUTMAa HE H3MEHHUTCH, a KOJHUYEeCTBO BBITIOIHAEMBIX
Komanza Beipacrer B 1000 pas! Takum oGpasom, ¢ HOMOIIBIO KODPOT-
KOT'0 aJICOPHTMa MOYKHO OIIMCATh AIUHHYIO IIOCIEeI0BATEILHOCTD
KOMaHI.

Biiok-cxema IUKIMUYECKOr0 ANTOPUTMA COZEPIKUT «IIETIION (xom-
TYpP) — BO3BpaT K NpeABLIAYIOIEM KoMmaHmaMm. Ha puc. 6.21 merua
IIOKa3aHa IITPUXOBOM JHHHEH.

BrimosreeHO
6 pas

HeT
BIIPARO
3aKPACcHUTh

Puc. 6.21

BbiGOp Ha4anbHOro rNosIOXeHus

OueHb BasKHO IPABHJIBLHO BRIODATH HauaibHOe HojoxkeHue Pobora —
KJIETKY, B KOTODO#l OH CTOMT Iepej HaYaJoM IHKJA.

B paccMOTpeHHO® BEIIIe 3ajilade BBIIOJHOE HavajlbHOE IOJIOMKEe-
ame — »to Knerka I (pme. 6.22), moromy uro PobGor moxxer cpasy
HAYATH BBHINTOJHEHHMe IuKIa. MOKHO Tak:ke HadaTh ¢ Kjerku [I, mpu
5TOM KOMAHALI BIPaBO M 3aKpach B Tejie IMHKJa HYKHO IMOMEHATH
mecramu. Ecmm PoboTr crouT B APYroM MecTe, €ro Jydlle cHadajaia
NpPUBECTH B OAHY M3 3TUX KJETOK.

A B B
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Puc. 6.22

PoGOTY HYXHO 3aKpacuTb BCE KNETKW W MPUATU B KIIETKY B (baza) —
puc. 6.23. Boibepute Haunydllee NONOXeHUe Po6ota pnsa Haqan? umkna
M HanuwmuTe nporpaMmy asisi pewienuvsi 3agaqn. CpasHute ceon Bapm:
aHT C pelueHMsIMW OOHOKNACCHUKOB. Kak MOXHO onpenenvtb, kKakou

BapuaHT ny4we?

B

Puc. 6.23
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Livknuyeckne anropuTmbl

BnoxeHHsble uukibl

PaccmoTtpum 3apayy, B koTopoii PoGoTy HYXHO 3aKpacutb Mnone pasmepom
6x4 knetku (puc. 6.24).
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Puc. 6.24

Ham yxe Hecnoxso Hanucatb umkn, KOTOPbIA 3aKpaluMBaeT BepXHWiA psif;
| saxpacurs omuH psan
HI, 6 pas
BIIPABO
3aKPacuUThk
KIJ,

Cumeon «|» HauMHaeT KOMMeHTapuii.

KoMmMeHTapum — 310 nosicHeHus ans yenoeeka BHYTPW TEKCTa npo-
rpaMmsl.

TpaHcnaTop nponyckaeT Bce KOMMeHTapun, noatomy paboTta npo-
rPamMMbl HE M3MEHWUTCsi, eCNM KOMMeHTapuu y6pars. KommeHTapumu nomo-
raloT pasobpaTtbcsi B TOM, kak paboraer nporpamMmma. 370 O4YeHb MOMOraer,
ecnu ljporpamma HanucaHa OaBHO, W Bbl y>xke BCE 3abbinu, unu eé Hanucan
OPYron 4yenosexk.

Mocne BeinonHenusi uukna PoBoT octaHoBUTCS B KieTke A. Ans Toro
4TOObl TaKoi Xe LMK MOXHO BbIIO MCNONL30BATL eulE pas, HyXHO nepe-
BecTu PoGota B knetky B, Hanpumep, Tak:

| mepemnru k crengyomeMy pany
BHUS

HI, 6 paB® BJIeBO KI

Mpeonoxute Apyron BapuaHT nepesoga Poborta n3a knetku A B KNETKY
B. Kakoin n3a Hux ny4dwe? Kaxk Bbl paccyxnoanui?

Y Hac Bcero 4 psiga, nosTtoMy MOXHO WCMONb30BaTh LUK

HIO 4 pas
| 2akpacuTe OOMH PAn
HI 6 pas
EBIIPaBO
3aKpacuTs
vy
| mepenTu kK crepymoueMy pALY
BHM3
Hn 6 pas BJIeBO KIj
KIg

3oecb OHOM BbiAENeHbl [Ba LMKNIa, KOTOPbie OKasanncb BHYTPW OpYy-
roro uukna. Takue UMKIIbl Ha3biBalOTCH BIOKEHHLIMM.

BnoXeHHbIA UMKN — 3TO UMK/, HaxoOsuwmiAca B Tene Apyroro umkna.

Yto cpenaet PoboT, ecnu B nociaegHei nporpamme 3ameHuTb Yucno 4
Ha 6 n ymncno 6 Ha 157
B kakoil knetke octaHoBuTcs PoboT nocne BbINOAHEHWMS Nporpammbl?

Kak pewwnTk 3aga4qy, nokasaHHylo Ha puc. 6.24, ucnonbays npouenypb
Pan w [epexon (6e3 BnoxeHHbx uwkno)? CpaBHWTe OBa pelUeHwus.

BeiBoab!

e [[uxJIMYeCKHIH aJropuTM — ©STO AJTOPHUTM, B KOTOPOM HEKOTO-
pas IOoCJHefoBaTeJIbHOCTh IeHCTBHE (Tea0 IUKJA) BBIMOJTHAETCS
HECKOJIEKO pas.

e [lukn «N pas» BBITOJNHAETCH 3aJaHHOE YHCIO pas.

e KoMMeHTapuM — 3TO NOACHEHWA [Jis 4YeJOBEKa BHYTPH TEKCTa
nporpammel. KomMmeHTapun He 00pabaThIBAIOTCH TPAHCISATOPOM.

o BiosKeHHBIA HIUKJ — JTO LMKJ, HAXOAAIIMNACA B Tejle APYroro
IMUKJIA.

© &




74

ANropuTMbl 1 NporpamMmmMmuposaHue

-

[epeMeHHble

UHTennekr-kapra

Konunuecrso
AR TimecTD -—{ Hurmn «N 'paa»—;—-—LTe.uo MAKJIA
! &

Bnomennsiét | - cogepsxurca B
UK

Puc. 6.25
Bonpockl u 3agaHus

1. Kak, mo-samemy, PoGor MoeT OmpeesuTh, YTO OH BBIIOJIHILI
UK HYMHO KOJWYIeCTBO pas?

2. Kak no 610K-cXeMe OIpelesuTh, YTO AJTOPUTM COJIEDIKUT ITUKJI?
3. IOmbiit nporpammuct CeMEH TOBODHT, 4TO HHWKOTJA HE [IHAIIET

KOMMEHTapHeB B NporpamMmax, IOTOMY YTO 3TO JAWINHAA paGoTta,
a OH U TaKk Bcé nomMHuT. COrJacHbl JU BB ¢ HUM?

4. BLIDONHNUTE 1O yKA3aHHIO YUYMTENA 3afaHUA B paboueit Terpauu.

MpakTuyeckne paborsbi

BrimosiruTe mpakTHueckue paboThI:
Ne 24 «IIukauyecKue ajJropuTMBEI»;
Ne 25 «BroxeHHBIE IHKJIBI».

§ 36
NMepemeHHblie

Knio4yeBbie cnoga:

® nepemMeHHas
® npucBanBaHue
® 0oObABNEHUE NEepeMeHHOo

® npouenypa
® napameTp

3ayeM HyXHbl NepemMeHHble?

Monpobyem pelwuTs 3apavy, nokasaHHylo Ha puc. 6.26.

CpasHuTe 3Ty 3ajadyy C 3apjadqen, rnokazaHHoin Ha puc. 6.25. Hem oHwK
paanu4aloTca?

Puc. 6.26

[lnVHbl BCEX PRAOB TYT PasHble: Nepeblii FTOPU3OHTAMBHLIA PAA, COCTOUT
U3 OBYX KNeToK, @ A/MHA KaXAOro Cheayloulero Ha OOHYy KIeTky 6onblue,

yemMm nNpeabiayLuero.
0O603HauuM AvHY ouepegHoro psiga Gyksoi N. Torga anropuTM 3akpa-

CKM O4epeaHoro psaa v BO3BpaTa K Hauany Cneaylowero psaa BbimnaanT Tak:
H N pas
BOPABO; 23aKpacuTe

KIL
BHM3
HIy N pas BJISBO KO

BenuuuHa N O0MKHA M3MEHATLCA BO Bpemsi paboTbli MporpaMmbl. Kax Bbl
yXe 3HaeTe, Takas Be/UHMHa Ha3biBaeTcs nepemMeHHOM.

KakOBO HayanbHOe 3HadeHuwe rnepemMeHHol N? Kak oHa [o/mkHa vuame-
HATLCS! MPU Nepexofe K cneayiouwemy psaay?

Jo Hayana OCHOBHOIO UMK/Ia HYXHO NPUCBOUTH aTOl NepemMeHHOn 3Ha-
yeHue 2 (31O ANMHA BeEpxHero papaa):

N:=2

CUMBONbI «:=» — 3TO KOMaHga (onepaTtop) NMPUCBavBaHWA, OHa Npu-
cBavBaeT nepeMeHHoW N 3HavyeHue, KOoTopoe 3anucaHo B npasoi 4acTu.

Mocne 06paboTkX O4EPEsHOro psafa v Bo3Bpara Hasaf HYXHO YBEMHWTb
aHayeHue N Ha 1, T. €. 3aMeHuTb N Ha N+ 1, [ns 37T0ro TOXe MCnosb3yeTce

oneparop NpUCBanBaHUA:

N:=N+1

©




ANIrOpUTMBLl 1 NPOrpaMMmUpoBaHUe

[NepemeHHbie

B peaynsrate nonyyaem Takylo Nporpammy C BROXEHHbIMU LUMKIaMu:

ENPaBO; 3aKpacHTh
KIJ,
BHUI
HI N paB BJIeBC KII
N:=N+1
K13,
Crtpoka
men N

Ha3biBaeTcsl o6BABNEHUEeM nepeMeHHOol. ITol KOMaHOoln Mbl cKasanu, y4To
B mporpamme OyaeT ucCnonb3osaHa rnepemMeHHas, kotopas umeer ums N u
MOXET NPUHUMATL TONBbKO LESIOYMCTIeHHbIE 3HAYeHUs (cnyxeBHoe CNoBo oemn).
3a4eM HyXHO OObsiIBNEeHWE nepeMeHHON? Mpu obbsiBNEHUN MbI onpe-
nensem:
® Kakne 3Ha4veHusa MOXeT MpuHWMaTe 3Ta nepemMeHHas (Lesbie yucna,
AecATUYHbIe APOOW, CTPOKU CUMBOJMIOB M Ap.);
¢ Kakue onepauun MOXHO BbINOHATL C MEePeMeHHOM;
¢ CKONbKO MeCTa B NamaTu KOMMbIOTEPa HYXHO BbIAENUTL NS XpaHe-
HWUA 3Ha4YeHus.

B HekoTopbix A3bikax nporpamMupoBaHns, Hanpumep B s3bike Python,
O0LABNATL NEPEMEHHblE He HyXHO. C  oaHOW CTOpOHbLI, 3To obneryaer
CoCTaBneHne nporpamMmbl, HO C APYroi — MOXeT MpUBECTH K owmbkam,
KOTOpPbIE O4YeHb CNOXHO OBHapYXUTb.

Mpoueaypel ¢ napameTpammu

Kakoe w3 OByx BbickaselBaHWiA Mo NOBOAY BCMNOMOraTenbHbIX ajropuTMOB
(npoueayp), BepHo?

a) lMpouenypa Bcerna BLINOAHAET OOHU U Te Xe OencTBUA.

6) Mpoueaypa MOXeT BLINOAHATL pasHble AeNCTBUS.

Hacto ObiBaeT HYXHO HECKONLKO pas BLINONHUTL MOXOXWE, HO 4YemM-To
omivyallmecs AeincTena. B aToM cniyqae ToXe MOXHO COCTABMTH npoue-
Aypy, Ho 6Gonee CrnoxHoro Tuna.

PaccmoTpum 3apavy, nokasaHHyio Ha puc. 6.27.

®
[ ] @
L ] [ ] [ ]
L ] L] L
L ] L L ]
yJ
Puc. 6.27

Ecnv 6bl Bce paabl ObiAY OAMHAKOBOW ANWHBI (CkaxeM, 4 KneTku), Mbl
MO Bbl HanWcaTk NpoLUeaypy (BcnomorarensHblii anroputm) Tak:

anr Pan
Hay
ui; 4 pas
BBEPX; 23aKpacHuThb
KIJ
KOH
Ho anuHa pspa MeHseTcs, Mo3TOMy HYXHO chaenarts ee nepemeHHOU,
0603Ha4YMB Kakum-To umeHem. Kpome Toro, Hagoo Kak-To nepenars 3HaveHwe
LAVHbl psiga “3 OCHOBHOW MporpamMmel B NpoUeaypy (MHave Kak WUCnonHuTenb
y3HaeT, Kakas [4JiHa psiga HyxHa umeHHo ceiidac?). lpu Bbi3OBE Mbl XOTENW
Obl 3anucaTb, Hanpumep, Tak:
Pam (4)
Y1o6bl Takas 3anuck cpaboTtana, B 3aronoske nNpoueaypbl HYXHO ykasaTb,
4TO OHA MPWHWUMAEeT napamMeTp — 3Ha4YeHue, OT KOTOPOro 3aBuCUT paboTa
anroputma. B Hawem cnydae napameTp — 3TO KOIMHECTBO KNEeTOK, KOTOpble

HY>KHO 3akpacuTb:

anr Pan (mem N)
Hay
HI N pas
BBEPX; BaKpacuTh
KIL
KOH

B szaronoeke npouenypbl

Pan (uem N)
3anMcaHo, 4TO MPOLEAype HYyXHO nepeaatb (B ckobkax) uenoe 4mcno. 970
3HayeHue ByJeT 3anMcaHO BO BHYTPEHHIOW (NOKanbHYIO) NEpemMeHHylo C
vMeHeM N. 3Ty npouenypy «3HaeT» TONbKO npoueaypa Parn.




T

lMepemMeHHble

MapameTpbl — 370 AaHHbIle, KOTOpbLIE NepedalnTcs B npoueaypy. Kax-
ObliA NapamMeTp MMeeT UMs W Tun.

TR
! ANropuUTtMbl 1 NporpaMmMupoBaHne

3akoH4MTe nporpaMMmy Ans pelleHvst 3ajadqu, rnokasaHHoi Ha puc. 6.27.

Binlounte B npouenypy komaHasl AN Nepexofa B Hadyasno Cneayiollero
psga, Tak 4ToObl OCHOBHYIO MPOrpaMmy MOXHO GbiNO 3anucarh Tak:

anr Tpaneuwms?

Ha4
Pan(5)
Pan(4)
Psan(3)

KOH

Hucna, KOTOpbIii 3anvcaHbl B ckobkax npu Bbi30BE Npoueaypsl Psim, —
3T0 ¢dakTU4ecKue 3HaYEeHUs TMapaMeTPoB, KOTOpble TakXe HasbIBalT
aprymeHTamm.

B uém pasHuua mexnay pesynstatamu paboTel nporpamm Tpaneuusa wn
Tpaneumsa2? CpaBhuTe:

a) Kakue knetku ByayT 3akpallueHbl;

6) roe ocraHoBuTcH PoborT.

BoiBOoAbI

® [lepemeHHas — 3TO BeNMYMHA, KOTOPasi 3MEHSIETCH BO BPEMS BbIMOJI-
HEHUs1 anropuTMa (nporpammbl).

e BOo MHOMMX f3blkax NMPOrpamMMUpPOBAHUS MEPEMEHHBIE HYXHO OBLABNATL.
O6baAsneHne HyxHO Onsi TOro, 4To6bl ONpefenuTb, Kakue AaHHLIE MOX-
HO XpaHWTbL B NEpPeMeHHOW; Kakme onepaumm MOXHO C HEN BLINONHNATH,
CKONbKO MamMATU BbIOENWUTL ON5 XPaHEHWs 3Ha4YeHus.

¢ [lapameTpbl — 3TO OaHHble, KOTOPLIE MNepefalnTcs B npouenypy. Kax-
ObIA napameTp uMmeetT nMma u Tun.

e [lpoueaypbl ¢ NapamMeTpamu UCNOAbL3YIOTCA AJisi TOro, 4ToBbl 0AHA Npo-
ueaypa morna BbiNOMHATL MOXOXWE, HO 4Yem-TO OTNUYaloWMecs AeicT-
BWA.

® QakTUyeckMe 3HaYeHUs napameTpoB, KOTOPLIE NMEepeaaloTcsl B NpoLedy-
py, HasbiBalOT aprymeHTamu.

MHTennekT-KaprTa

anr Pan (men N)
rﬂapame*rpm IpOTEenyp IlepemenHas

i
| ApPryMeHThI | | Tun | IBH&‘I&HHGHHDHCB&HB&HHE|

Pag(4)

men N

| Oneparop NpHCBAUBAHMISL |

| HauanrsHoe 3HaueHUE J | HWanmeHeHnEe 3Hﬁ‘!e.‘ﬂﬂﬂ
N:= W:=N+1

Puc. 6.28

Bonpochbl u 3a0aHus

1. MOXHO nv pelnTb 3aaady, nokasaHHyio Ha puc. 6.26, He 1Crnonb3ys
nepeMeHHble?

2. Kak, Ha Baw B3Ma4, KOMMNbIOTED MOXET BbIMONHWTL LMK «N pa3s» (kak

OH 3aMOMHWUT, CKONLKO pas yXe BbINOMHWA Teno uukna)?

Yto o3HayaeT sanucb N:=N+N?

3auemM HyXHO OO6bABNATE NEpemMeHHbIe?

5. CkonbKO pasnnyHbix npouenyp 6es napameTrpoe MOXHO Obino bl Hanwu-

caTb ANS pelleHvsi 3adayu, rokasaHHon Ha puc. 6.277

YTo 3HauuT nepenarb AaHHble B npouenypy? 3adem 37O HyXHO?

7. Kak no 3anucu npouegypbl BbiACHUTb, MPUHUMAET /M OHa napameTpbl,
W ecnu ga, To Kakue UMEHHO?

8. BbinonHUTE MO ykasaHwio y4wuTens 3agauus B paboden Tetpaau.

>

o

MpakTuyeckue paboTsbl

BbinonHute npaktuyeckue paboTbi:
N2 26 «[lepemeHHbie»,
Ne 27 «[lpouenypbl C napameTpamm»,
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§ 37
Uvknbl ¢ ycnosuem

Knwueevle cnosa:

® yCIOBHE
® UKJ C yCJIOBUEM
® JJOrHYecKue KOMAaHJbl

e obpaTHas CBA3L
® BAIMKIUBAHHE
® BIIOJKEHHBIC ITHKJIBI

Y10 Takoe uukn c ycnosuem?

BCIIOMHMM anropuT™M BBIYHCJIEHHS OCTATKA OT AEJNEHUHA, O KOTOpOM
MBI ToBopuan B Hauase § 30 («amropurm "0"»):

Bxo0: nBa HaTypalbHBIX WHCna, a u b.
Ilaz 1. Ecnun a < b, nepefitn K mary 4.
IlTaz 2. 3amenuTs a HA a — b.

IlTaz 3. Ilepeiitm K mary 1.

Illaz 4. Crom.

Pesynvmam: suagenwe q.

MOXHO NWU cuMTaTh 3TOT anNropuTM UMKMYeckum? Kak Bbl paccyxnanmn?
MoXHO M cpasy ckasaTb, CKOMbKO pa3 BuINONHWUTCS uMkN? OT Yero 310
3aBucuT?

MoXHO nu 3anporpamMmupoBartb Takoil anropuT™M C MOMOLLBIO umkna
«N pas»? lMoyemy?

Onpenenute ycnoBusi, NMpW KOTOPLIX: @) LMKN 33KOHYUTCS: 6) umkn npo-
OOMXKAET BLINONHATLCS.

HHKJI C yCJIOBHMEM — 3TO IUKJI, RDTOPHI‘:I BREITIOMTHAETCSA OO TexX
Iop, NOoKa HEeKO0TOPOoe YCJOBHE HEe CTAHeT JIOMHBLIM. Konugecrso
OTaroB TaxKoro IHKJIAa OlpenesseTrcs HCXOOHBIMH NaHHBLIMH.

Jlornyeckue komaHgbl Po6oTa

Samaua. PoGoTy Hy)XHO mMO#oOHTH K CTeHe, KOTOpad HaXONWUTCS CJIeBa
OT HEro, HO HEM3BECTHO, HA KaKOM paccrodumum (puc. 6.29).

J

L
Puc. 6.29

Llvknbl ¢ ycnoBuem

Kak 6bl pencreoBanu Bbl Ha Mecte Pobota? Kakoe ycnosue HyXHO
npoBepuTte PoBoTy, 4ToBbLlI ONpesennTb, HYXHO N1 ABurathca panblue?

YenoBeK MOMKET YBHIETh CTEHY HJIH IIOYYBCTBOBATL €€, IOTPO-
HyBIInCh pyxkoi. ¥ Pobora Toxe ecTh «OpraHbl YyBCTB» — HATUYNKH.

.

B cucremy komaHpa Po6ora BXOAAT JIOTHUECKHME KOMAaHIBI:

CBEepxy cTeHa CcEepxy cBOoDOIOHO

cnpasa CTeHa cripaga cesoBOIHO
CHM3Y CTeHa cHMZY CcBOBOIHO

crleea CTeHa creea cBOBOIHO

OTo KOMaHABI-3amIpOCkl, Ha Koropile PofoT (¢ mMOMONIIBIO CBOMX JAaT-
YUKOB) OTBEYAET «J[a» MJIM «HET».

Jlornyeckasa KOMAaHOAa — 5TO 3alpoc, HA KOTOPHIH HCIOJHHUTENb
oTBeYaeT «JAa» HJIH <«HEeT».

C moMoOIIbI0 JOrMYecKuX KomauH# (KomaHg-sanpocos) Pobor moxer
NIPOBepATH YCJIOBH#A, CBA3AHHBIE C OKpYy:Kawineidl obcraHosxkon. Hampu-
Mep, AJs TOTO YTOOBI OHpPEeNenTb, MOMKHO JH JBHIaThCA B KAKOM-TO
HaIpaBJIeHWH, HYIKHO BBIACHWUTHB, HET JIM TaM CTEHEL.

Kak pewwuTs 3apgady, nokasaHHyld Ha puc. 6.29, ecnu ynpaensate Po-
6otom ¢ nynera? Po6or moxer B moBoiA MOMEHT Moy4yuTb OTBET Ha

nobyo nornydeckyto komadaoy us ero CKW.

Jlornueckme KOMAaHIbLI TaKyKe HASLIBAIOT KoMmaHdamu oOpamuoil
cesa3u, noromy uto mHbOpMalnuHa nepexaérca B 00paTHOM Hampas-
JeHWW — He 0T YIOPaBIAKINero ycTpoHcTBa K HCIOJHUTENIID, a Ha-
ob6opor. C momompio 3TUX KomaHj Pobor momyuaer mH(pOpManuio 00
OKpyIKawmollell cpeze.

O6paTHas cBfA3bL — 5TO AaHHBIE, KOTOpBIE MepPeNalOTCHA OT HaTdH-
KOB K YIIPaBIAIONIEMY YCTPOHCTBY.

Pemenue zajady Ha aJiTOPETMHAYECKOM HA3BIKe 3alHINETCA Tak:

anr [Io CTeHH
Hay
HI, nokxa cjiesa ceobOoIHO
BJIEBO
KL
KOH

©
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ANropuTMbl U NporpamMmupoBaHue

Luknel ¢ ycnosmuem

BcnomHute, 4T0 0603Ha4aloT cnyxebHbie CnoBa HIL M K.

Ilocne cioBa moxa 3anMCHIBAETCH YCJOBHE: IHMKJ BBITOIHAETCH,
IIOKa 3TO YCJIOBME HCTHHHO. KaK TOJBKO YCJIOBHE CTAHOBUTCH JIOMK-
HBIM, pabora IHKJa 3aKaHYUBAeTCH.

H1o npowsonaér, ecnm cneea ot Pobota HeT creHsl? lNoyemy?

3anmmKIMBaHWEe — 3TO CHUTyanus, KOTJA I[MKJ BEIIOJHSETCH bec-
KOHEeYHO.

Pewute 3agady, nokasaHHyio Ha puc. 6.30, UCMNonL3ys UMK C YCIIOBUEM.
lNpoBeptTe Balle pelleHWe Ha KomrbloTepe.

Puc. 6.30

Byoet nu Bawa nporpamma paboTtatk npasunbHO, ecnn PoBoT CTOWT Ha
pPaccTosHUKM OAHOW KNeTKW OT CTeHbl (puc. 6.31)7?

Ly

Be B

Puc. 6.31

Y10 npousonaér, ecnn Po6OT cTouT psAaoM co creoid (puc. 6.32)?
Mouyemy?

Ex

Puc. 6.32

Onvunte BCE BO3MOXHble 0BCTAHOBKM (3amauun), ans KOTOPbLIX Balua
nporpamma Bypet paboraTe NpaBUNbHO.

CpaBHUTE UWKA C ycrnoBvem U umkn «N pas» 1 OTBEeTbTE Ha BOMPOCHI.

a) Ecnu nv 3apaqun, KOTOPbIE MOXHO PEeLuMTb C MOMOLLIO LKia G ycro-
BMEM, HO HEenb3s PelnTb C MOMOLLLIo ukna «N pas»?

6) Ecnu nu 3agayn, KOTOpble MOXHO PpelwnTb C MNOMOLUBIO  UMKia
«N pas», HO Henb3si PeWnTs C MOMOLLBI0 UMKNa C yCroBuem?

8) Kakoi Tun umkna noasonsiet pewars Gonbliee KOAM4HecTso 3apa4?

BnoXeHHble LUKIbI

3apava. PoboTy HyXHO 3akpacuTb 4 pspa KneTtok mexnay AByms cTeHamMu,
MPUYEM PaccTosiHue Mexay 3TUMW CTeHamMu HEeu3BEeCTHO (puc. 6.33).

\3}’;’- ° | o o °
L ‘ ®
oo @ °
e o o . ®
B ‘ J
Puc. 6.33

Buigenute B 9Toi 3anade [ABe MoA3agadyi, KOTOpble HYXHO BbIMOMNHWUTL
Heckonbko pas. Hasosute ux Pam v lepexon. Onuwute B TeTpaav 3t

noazafadyu B CNOBECHOM BWUOE.

HaiguTte owmbky B pelleHuu noasajadqn Par
HII NokKa crnpasa cBOOOIHO
BIPABC
ZaxKpacuthb
K]
Kakoro Tuna ata owwmbka? Kak e€ ncnpasutb?

Hahpute W ucnpasbTe JIOTUMHECKY!O owmnbky B pelweHun noasanaqn
[lepexom.
BHMZ
HI noka crnesa ceBobomOHO
BIIEBO

Wil
Monckaska: a1a owmnbka NPOABASETCH TONbKO nocne obpaboTku nocnep-

Hero psaa.

§37
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CocraBbTe nNONHYIO rMporpaMmmy peLleHws 3agadu, nokasaHHOW Ha
puc. 6.33, n nposepbTe e€ paboTy Ha KOMMblOTEpPE.

Tenepb €LE YyCnoXHUM 3agady — MycTe psagoB Byner He YeThipe, a He-
M3BECTHO CKOMNbLKO, MPWYEM 3Tu pagbl ByayT 3akaHuMBaTbCs Tam, rOe 3akaH-
yuBaeTcsa cTeHa cnesa. Obpatute BHUMaHWE, 4TO OOHa U3 3TOro MHOXecTsa
3aja4y — 3aja4a C YEeTbipbMS pPAOaMu, KOTOPYID Mbl yXe peLuunnu.

MoXHO 1 ANnS HOBOW 3aAa4M UCnonb3oBartb UMK «N pas»? lMovyemy?

Kakoi uukn Bbl npegnaraete vcnonb3oBartb? KakoBo AomkHO GbiTk yCno-
BUE OCTAHOBKW UMKna? Ycnosue npogonkeHusa uukna?

Hanuwwurte nporpammy, kotopas pa6oTaeT ona nwboro Konuvuyecrsa ps-
[0B, W NposepbTe eé Ha KomnbloTepe, Byaoet nu oHa npasunsbHo pabo-
Tarb AN 3ajadn, nokasaHHowW Ha pwc. 6.337

BoiBogbl

e [IMKJ ¢ YCJIOBHEM — 3TO IIUKJ, KOTODHLIH BEIDOJHSAETCH A0 TexX
0P, MOKAa HEKOTOPOe YCJIOBHME He cTaHeT Jo:KHbIM. HoaumyecTso
HIArOB TAKOTO0 MHUKJA OOPENesIsieTcs HWCXOAHBIMH TaHHBIMH.

e YciaoBHEe B 3ar0JIOBKE IIUKJA MPOBEPSETCH Iepel HadajaoM odepej-
HOT'O Iara nukia. Ecad ycioBHe B caMOM Hadajie JIOMKHO, IWKJI
He BBHINOJHSETCH HHU pasy.

e Jlornyeckas KoMaH/a — 5TO 34IpOC, HA KOTOPBIA HCOOJHUTEIH
OTBeYaeT «Jla» HMJIH <«HeT».

e ObparHasa cBA3b — 9TO JaHHBIE, KOTOPHLIE IEPeNaloTCHd OT HaTYH-
KOB HCIOJHHUTENHA K YIPaBIAOINEMY YCTPONCTBY.

¢ SanWKIMBaHHE — 3TO0 CUTYallMsd, KOrja ycJoBHE paboThl ITHKJIA
HHUKOTZa He CTAHOBHUTCH JIOMXHBIM, M IMKJ BBINOJHAETCHA OecKo-
HEYHO.

e ITuxael ¢ yclIoBHeM IIO3BOJIAIOT peliaTk Goabile pasHOOGpPasHBIX
3a1a4, 4eM UKLl «N pas».

UHTennekT-Kapra

HeH3BeCTHO 3apaHee

[ Komuuecrso maros |‘—{ Ilukaer ¢ yenosuem }—-{ BanuKIuBaHue

i -

~— -
ompefenser " ——___ Yosnimne _ __ _——""" MoMer BbI3BaTh

Puc. 6.34

T’

PasseTBnsioWMECH airopuTMbl

Bonpocskl U 3a8aHNA

1. O6BsicHATEe, B KAKHX CJHIyYadgxX HYMXHO HCIOIB30BATE [HKJ
«N pa3», a B KAKHX — I[[UKJI C YCJIOBHEM.

2. Kaxas ceppesHasi Jormdeckas OIIMOKAa MOJKET BCTPETUTHCH IIPU
MCIOJIL30BAHMHE IHKJIA C YCIOBUEM?

3. Kag mo O6GmgoK-cxeMe aJropuTMa OIpefeNuTh, YTO OH IHKIHHE-
cxuin?

4. MoyKHO 1 YOPaBIASATh MCIOJHHUTENEM (HanpuMmep, Po6orom) 0Ges
obpartHoil cBAzu? B WéM HEAOCTATKH TaKOTO merona?

5. BBIIOTHMTE 1O VKASAHHUIO YUHUTENs 3ajlaHusA B paboueiln TeTpamu.

MNoaroroesTe coobueHne
a) «CpaBHeHHWe IBYX BHUJOB IIHKJOB»
6) «lluriapl B IpUPOJEe U B TEeXHHUKe»
NMpakTuyeckas pabora

BrimosnauTe mpakTHdeckyio pabory Ne 28 «Ilukiel ¢ ycroBuem».

§ 38
PasseTBnsOwWMecs anropmrmbl
Knrwueewvie cnLo6q:

e gemonHasa (GopMa BeTBIEHUS
® pa3BeTBJAIOIIUNACA aIrOpUTM
e BIIOJKEHHBIE BeTBJIEHHSA

e ycJIOBUE
e BeTBJIeHUE
e [[0JHAas (popMa BeTBJIEHHUA

Y10 Takoe BeTBnieHue?

PacemoTpuM [Be 3afadd [AJid HWCIIOJIHUATEJA Pobora, B KOTODPHIX
TpebyeTcsi TepeBeCTHM €ero B KJETKY, OTMeYeHHYIO oyvksoii B
(puc. 6.35).




Anroputmbl U nNporpamMmMupoBaHmue

a) 0)

Puc. 6.35

3anuiinTe B TETPaOM pellieHue Kaxaol u3 aTux 3agad B BUOE NNHEN-
HOro anropwuTtma.

0 MOXHO N1 HanucaTb Takoi NMHElHbIA anropuTM, C NMOMOLLBLIO KOTOPOro
Pobot peliaet obe 3apaun? Modemy?

CpaBHute cnyyam a) m 6) Ha puc. 6.35. Kak PoBoT MOXeET oTauunTk
OAWH Cny4ail OT ApPYroro ¢ MOMOLLBIO NOMMYEeCcKUX KOMaHg, (KomMaHg-3a-
npocos)? lNpegnoxure pasHbie BapuaHThl.

ANropuT™MeI, B KOTOPBIX AEWCTBHUSA WMCIOJHUTEIS 3aBHUCHAT OT UC-
XOJHBIX JaHHBIX (OT OOCTAHOBKM), HA3BIBAIOTCSH PA3BEMELAIOULUMUCAH.
Ha Giox-cxeme Takoro aaropuTMa MaplipyT «paclienIseTcs» HA OBe
BETBH, MOABJAKTCA [JBa IIYTH BBLINOJHEHHUA AJTOPUTMA — BeTBJIEHHUE.

0 Paspersiaamomuiica aaropuT™M — 95TO AJIrOPUTM, B KOTOPOM IIO-
CJIeI0BATeJIbHOCTh [JeHMCTBUH H3MEHAETCH B 3aBHCHMOCTH OT BBI-
ODOJHEeHWUS HEKOTODBIX YCJIOBUWIA.

Oxue U3 BapMaHTOB pelleHHUsA 3aKa4M, IIOKa3aHHOH Ha puc. 6.35,
Ha aJrOPUTMHYECKOM A3LIKE BalUIIETCA TaK:

anr BuiiTwH
Hayg
ecnu cnepa ceBobfomHo TO
BIIEBO
nHaue
BIPAaBO
BCE
BHUS
KOH

[Tocne cnosa ecnm 3anmcano ycaosme (Komanga-sompoc). Ecam yeio-
BHe cJyieBa CBOOOINHO UCTMUHHO (BEPHO), TO BBLIMOJHAIOTCS BCE KOMAH-
OBl MEMIY CJIOBaMW TO M mHade. Eciu ycioBue 0M#HO (HeBepHO), TO
HCIIOJIHUTEJIb BBINOJHAET BCe KOMAHALI MeXKJy CJIOBAMM MHade H BCe.

PazBeTBnsioLlLecs anropmTMmsbl

HenonHas ¢popma BeTBNEeHUs

3anuwrTe B TETPAOM PELUeHUsA 3a4a4, NokasaHHbIX Ha pue. 6.36 (Poboty
HYXHO NpuiATK B Kknetky B).

a) 0) ’7

L

g

Puc. 6.36

CpasHute criydav a u 6 Ha puc. 6.36. Kak PoBoT MOXET OTnn4UTb OOMWH
cry4ail oT APYroro C MOMOLLBIO NIOTUHECKUX KOMaH, (komaHa-3anpocoB)?
MpeanoxuTe HEecKONbLKO BapuaHTOB.

HenonguTeno B J0OO0M clIydae HYXKHO clienaTh Iar BHHS, YTOOBI
opuiiTy B Kiaerky B. Ho ecinm cieBa HeT CTeHBI, OH HOJIKEH emre
MOATOTOBHTBCA — CHEJaTh IIAr BJIEBO. A eclIH clieBa yie ecTb CTeHa,
HUYero AOMOJHMUTEIbHO AeNaTh He HYXHO, I09TOMYy BETBb «HET» Ha
6iok-cxeme mycras! Taxoe BeTBJIeHWE Ha3bIBA€TCH HENOJIHBIM, a Ba-
pMAHT, KOTOPBIA MBI MCIOJB30BAJHM B HaUaie naparpada, — TOJHOM
dopMoii BeTBISHUA.

Henonsas ¢opma BeTBIeHHS OTIMYAETCA TeM, YTO OJHA U3 BETOK 0
Ha OJ0OK-cXeMme IIycTas.

Biok-cxeMBbl BeTBJIEHWH B IOJHOW ¥ HeHoJIHO#N (opmax HDOKa3aHBI
ga puc. 6.37.

Tlonuas dopma BeTBIEHMA: Henonuas dbopmMa BeTBICHUA:

HeT

H
Venorne Ycaosue

Heitcreue 1 Heitcreue 1

Puc. 6.37

IHeficTBue 2
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ANroputMbl M NporpamMMmupoBaHmne

0O
AWH H3 BaPUAHTOB PEIeHHs 3aJayiH, IIOKa3aHHON Ha puc. 6.36
Ha aJITOPUTMHYECKOM A3BIKE 3allHIIeTCH TaK: S

anr BeoiTu
Hau
ecnu cieeBa cBoBoOHO TO
BIIEBO
ECe
BHUSZ
KOH

BTOPO#l 60K KomaHp (H i
AYMHAKOIUHCA CJIOBOM M
BeJb OH IycTOH. IR R Ep,

BnoxxeHHble BeTBNEeHUd

Xear
Q WT 1M OAHOTO BETBNEHWS 1A BbiGOpa OOHOrO U3 TPEX BapUAHTOB?

a) B 0) 8)
B ]
l B B
Puc. 6.38
0 CpaBHute Tpu 3agaun Ha puc. 6.38. Yem oTnuuarcs 3apaya a or AByx

OCT: g i
anbHbiX? C NOMOLLBIO Kakoil KOMaHasi-3anpoca Po6oT Moxer onpe-
AenUTb, 4YTO UMeeT [eN0 MMEeHHO C 3ajadel a?

0 Cpasxute sapayn 6 v B Ha puc. 6.38. Yem onu paznuuarcsa? C nomo-

LWbl0 Kakol komaHgbl-zanpoca P
oboT moxer onpene
Oeno MMeHHo ¢ 3agadven 67 peAsTE, o et

B pe
oy 1(? 3yJbTaTe no.ary:::rae'rca aJropuTM, KOTOPBIH MTO3BOJIAET C IO-
11T ABYX BeTBJIEHUU BeIOpaTh OJMH M3 TPEX BaPUAHTOB:

88

PazseTBnsowmecs anroputmbl

ecnu crepxy CBOGOIOHO TO
| paboTaeMm C sanauen a

'ecmm cHu3y CBOOOAHO TO
| paboraeM C samadent 6

Enﬂaue
| | paboraeM c Bapmadert B

Yaers ajropurMa, oO0BefEéHHAH OITPUXOBON JIMHUEl, Ha3blBAETCH
BIIOJKEHHBIM BeTBIeHHeM. BiioXKeHHBIE BETBJICHUA HMCIONb3yIoTCHA [
peibopa Oojiee ueM M3 JBYX BapuUaHTOB neiicTBUAN.

Brojkennoe BEeTBIEHHe — ITO BETBJIEHNE, KOTOPOE PACIIOJIOMEeHO 0
B OAHON M3 BETOK APYroro BeTBJIEHHA.

3akoHuUMTE NporpaMMy, 3aMeHWs KOMMEHTapuu Ha komaHobl 13 CKW E
Po6oTa. MNpoeepsTe e paboTy Ha KOMIMbIOTEPE.

Paccmorpum IpUMep BLIUMCTHTELHON 3a1a4u, KoTopasd perraeTcd
¢ TOMOIIBIO BJIOJKEHHOI'0 BETBJIEHHJ.

3amaua. CocTaBbTe AJIrOPUTM, KOTOpPBIM OIpejieligeT 3HAK JHCIA.
PesyabTaT ero paboThl I HEKOTOPOro yuena x HoJkeH OBITH paBeH:

1, eciE YHMCJO X MOJIOKHUTENILHOE;

—1, ecayu YHCIO X OTPUIATEJIBHOE;

0, ecau umeno x pasuo 0.

CKOMbKO PasfiMyHbIX BapWaHTos eCcTb B aT1oin 3apade? CKOJbKO BETBNEHWNA e

gpaM notpebyetca?

BniBoAb!

e PaspeTBiAMOMIMICH AJITOPUTM — 3TO AJTOPUTM, B KOTOPOM TI0-
caeo0BaTeIbHOCTD nefcTBHiI M3MEHAETCA B BaBHCHMOCTH OT BRI”
HOJIHEHHWS HEKOTOPBHIX YCIOBHIL.

e BerpieHye M03BOJIAET BHIOpaTh ONMH BapHaHT neiicTBuil, ecnu
HeKoTOpoe YCJIOBHME MWCTUHHO, H Apyroii — ecam dTO YCJOBHE
JIO¥KHO.




AIrOpUTMbI M NporpaMmmMmnpoBaHue

e Hemonnaa (opma BeTBIEHHUSA OTJMYAETCA TeM, UYTO OLHA M3 BET-
Bell Ha OJOK-cxemMe — mycras (B OAHOM W3 ABYX CJy4YaeB HUKA-
KHX [OIOJHUTEJbHBIX IeHCTBUH IeJIaTh He HYMKHO).

* BlosxeHHOe BeTBJIEHWE — 3TO BETBJIEHUE, KOTOPOE PACIIOJIOKEHO
B OJJHOW M3 BETBEH JAPYyroro BeTBJIEHHS.

MHTennekr-kaprta

Passersnsommuiica % B | | B [
ANTOPHTM eTBJIeHHEe JIOJKEeHHOe

| B nonxoit dopme | I B menosnoii dopme |

ecnu YyCJI0OBHE TO ecnm YyCJI0BHE TO

MHa4de BCe

BCe
Puc. 6.39

Bonpockl n 3agaHus

1. Kak 4esloBeK HCIONb3yeT DA3BETBJSAIONIMECH AJTOPUTMBI B IKU3-
uun? Ilpusegure mpuMepEHI.
2. ITouemy BO MHOTIHX B3ajauax HEBO3MOMKHO 000HTHCEH 03 HCHOJbL-
30BaHUA Pa3BETBJIAIINIAXCH aJI'OPUTMOB?
3. ITonwlTaiiTech 3aMEHWTh TOJHYIO (DOPMY BeTBICHWS HA [BA He-
MONTHBIX BETBJECHMU:
ecnIm CcJieBa CTeHa TOo
BIIpPaBo
MHa4ge
BIIEBO
BCe
Beerga nmu MOXKHO caenaTh TaAKYIO 3aMeHy?
4. 3aMeHHWTEe [BA BETBJIEHWUA B HENOJHOH (POpMEe HA OLHO IMOJHOE
BeTBJIEHHE:
ecnmn cinesa CeoDOOHO TO
BIIeBO
BCe
ecnM cClleBa CcTeHa To
2aKpacHMThb
BCE
B kaxux cayuaax rakas saMeHa BO3MOKHA?

BeTtBneHus v UUKIbI

5. MosKHO JM 3aMEHUTH STH JBAa BEeTBJIEHWS B HENOJHOH Qopme HA
OIHO IIOJIHOEe BETBJIEHHE:

ecian ciepa ceoBOoIHO TO
BJIEBO

BCe

ecnu crnpabBa CTE&Ha To
3aKpacuThb

BCEe

OTBeT 0GOCHYHTE.
6. BeimonHWTe II0 YKAa3aHWIO YUYUATENdA 3aJaHusd B paboueii TeTpaju.
MoaroTtoBkTe cOOOLUEHNE

«PaspeTBadOIIHECH AJTOPHTMBI BOKPYI Hac»

Mpakrtuyeckas pabora

BrimosEuWTe OpakTHueckyio pabory Ne 29 «Paspersisiomuecd an-
TOPHATMBI.

§ 39
BeTBneHUs U UMKNbI

Knwoueésle cnosa:

® BEeTBJIEHHUE e anroputrM EBKImpa
® I[UKJI e JUaJoroBasg IporpaMma

e cieqoBaHME

B stom maparpade MBI He Oyaem u3ydaTh KaKue-TO HOBBIE CDeA-
CTBA AJTOPUTMHUECKOTO A3bIKA, & HAYIUMCH CTPOUTE Gojiee CIOKHBIE
IpPOrpaMMBbI, COZAEpKAllhe y)e HM3BEeCTHble JTeMeHTBI: BETBJICHHA U

UKL,

Mpumep 3apaun

Bamaua. PoboTy HYJKHO B3aKPacUTh DAJA KIETOK [0 KJETKH, OTMe-
yennoit 6yksoit B (pmec. 6.40).
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ANIropuUTMbI U NPOrPamMMMpoBaHUE

Rlelelele ele e | e Be
iy

Puc. 6.40

Ha nyrm PoGora B HEeKOTOpPBIX MecTax ecThb CTEHBI, KOTOPbIe MOMKHO
oboittu ceepxy. Ecnu crensr Her, Po6oT n0/KeH BKOHOMHTE 9HEPIHIo

H

UATH TPAMO B COCEJHIOI KJETKY.
HyxeH nu B 9TO 3apade UMKIMYeCKMit anroputm? lModemy?

M3BecTHO nu konuuecTBo waros uukna? Kakoli Tvn UMKna Hy;XHo wuc-
nonb3oBarb?

Hto otnuyaer knetky B, roe Po6oTy HyxXHO ocTaHoBUTLCH, OT Opyrux
KNeTok Ha nytm? 3anuwmTe obpartHOE yCioBMe, Mpu BbINOMAHEHUM KOTO-
poro Pobot aBuxetcs panblue.

Kakve nsa BapuaHTa geictemii ectb y PoBoTa Ha Kaxkaom Lare?

C nomoLsio kakol norvyeckoll komaHabl PoBoT MoxeT onpenennTb, ka-
KOW BapuaHT NpUMEHUTL?

CocraBste B TeTpagn GNOK-CxeMy anroputMa pelueHus 3afayn, uso-
OpaxéHHoit Ha puc. 6.40. Haiigute TpU OCHOBHbIE anropuTMuHeckue
KOHCTPYKUMN:

cneposaHwe (nocneaoBaTensbHOe BbINOAHEHUE, IMHERHbIR anroputm);
BETBNEHVE (BbIOOP OAHOro M3 ABYX BAPUAHTOB B 3aBUCUMOCTUM OT Bbi-
MOMHEeHUA YCnoBua);

rMoBTOpeHue (Lumkn).

B cepegmre XX Bera 6nL10 CTpOTO AOKAa3aHO, 4TO 3THUX KOHCTPYKIIHAH
AOCTATOYHO 1A TOro, 4YToObI 3ammcaTh JI060H anropuTM™, KOTOPBINA
TOIBKO MOMHO IpHAYVMATS.

AnTopuTM™M peleHus M060H 3aJAUM MOMKHO COCTABUTE C HOMOIIIBIO
TPEX KOHCTPYKIHI — CJIeJOBAHUS, BEeTBICHUT W HUKIa. OTH
KOHCTPYKIIMHM HABBIBAIOT (A30BBIMH AJTOPHTMHYECKUMHN CTPYKTY-
pammu.

Bx

OK-CXeMBl 9TH CTPYKTYp NOKAasaHbl Ha puc. 6.41.

BetBneHna n UUKIIbI

. HEJ:
CaejijoBaHnue: Bersnenue: 1
HeT

Venosue

ha

HET

it

VYenosue

Deitctene 1 HeiicTene 2

| |
Puc. 6.41

MoxeT nu BbiTb Tak, 4To Teno uukna Ha puc. 6.41 He BbINONHUTCA HU @
pa3y? Korga 970 MOXeT npou3onTn?

Livikn, nokasaHHbii Ha puc. 6.41, — 3T0 uMKn € npeaycnosnem (ycno-
BMEeM, KOTOpOe MpoBepAeTcs B Hadvane uukna). MHorga ycnosue npoBepaioT
focne BbIMOMHEHUS LMKIa — ECA BbINOMHAETCH YCNoBWe BbiXxoAa U3 u,mxna-,
TO UMKJI 3aKaH4YMBAeTCsi. Takoi UMK/ HasbiBaeTCs UMKAOM C MOCTYC/OoBU
em, T. €. C NPOBEpPKOW YCNoBWUS B KOHUE Tena uukna. Bot ero 6nok-cxema

(pwc. 6.42).

ITuka ¢ DOCTYCIOBHEM:

H
Venosue
e

a

Puc. 6.42

MoxeT N1 BbiTe Tak, 4TO TEeNo uMKna ¢ nocTyCnoBuMemM He BbINONHUTCH 0
HW pasdy? Korga aTo MOXeT npovsoiTv?




BeTtBneHma m uUMKIbl
AnropyUtMmbl 1 NporpamMMmpoBaHmne

e CpasHute umkibl Ha puc. 6.41 n puc. 6.42. B kakom M3 HUX NpWU Bbl- Anroputm EBxnupa ana HaTypanbHbIX HYACEN: 3aMEHATb bonbliee U3 0
NMonHeHun ycnoeua B Bnoke «BbIBOp» UMK MPOAO/MKAETCH, a B KaKOM — OBYX 3afaHHbIX 4MCen Ha WX PasHoCTe [0 Tex fop, noka 4vcna He cTa-
3akaH4ymBaeTca? HYT paBHbl. [Mony4yeHHoe 4YNCNo WU eCTb UX HOA.
Wcnonuutens PaspsouTtens Anroputm EBKMZA MOXHO 3anucar Gornee CTPOro B BMAE Mocnenosa-

TENLHOCTW LWaros:

Bxof: HaTypanbHblie yucna a, b.
ljar 1. Ecnw a = b, To nepeit K wary 7.

PaccMOTpUM eLg oaHOro MCMonHuTens, KoToporo 3osyT Pasasoutens. CKU
PazpBoutena coOepXxuT OBe KOoMaHmibi

1. BeuTy 1 llar 2. Ecnu a < b, To nepeita k wary 5.
2. pasnenm Ha 2 [lJar 3. a ;= a — b.
Lar 4. MNepetn K wary 1.
Kakue komaHgbl 6yayTt obpatHbiMi K komaHpam 1 n 2?7 CpaBHuTe 3TOro ar 5. b:=b - a.
ncrnonHUTensd ¢ Yopoutenem. LWar 6. Mepeiitn k wary 1.

War 7. Cron.

WcnonHutene nony4aeTt HatypanbHOEe 4Mcno. MoxeT nv OH B pesylb- Pesynbrar: a

Tate BbINONHEHWS Kakol-nvbo nporpammbl NMoONy4YnTb 4YUcnio, Bonbliee,
yem HavanbHoe? MOXHO N CYMTaTh 3TOT ANrOPUTM LMKANYECKUM? Movemy?

= MOXHO N CuMTaTh STOT AnropwuTM PasBeTBASIOLLMMCA? Mouemy?
OnuwmrTe BCE MHOXECTBO 4YMCes, KOTOPble MOXEeT nofly4nTb Pasgsouvtens

M3 HaTypanbHOro ymcna N C rNMomMoOLLbld BCEBO3MOXHbIX NPOrpamm. Hapucyiite B TeTpagu Gnok-cxemy anropurMa Esknnpa. Hahgute B 3TOM
anropuTtMe crnegosaHuve, BeTBNEeHWe W LK.

CpaBHuTe OBa anroputma gna PasgsouTens.

MOXHO N1 cpal3y ckasaTb, Kakoil pesynbrar Mojy4uTCa M3 HaTypanbHo-
ro yicna N nocne BbIMOMHEHUA 3TUX anroputmMoB? OaomHakoB nv 3TOT
peaynsTar ana oboux anroputMoB? Kak Bbl paccyxganu?

HapwvcosanHasi Bamy GNOK-CxemMa OnMuChbiBaeT A0CTATO4HO NpPOCTO anro-
PUTM W YXe BbirNaaUT AOBOJIBHO 3anyTaHHO. MosTomMy Ana ONUCaHUs CHox-
HbIX anropuTMOB OGNOK-CXeMbl HE WCMONL3YIOT — anropuTM 3anucbIBaloT
cpa3sy Ha fablke NMporpaMMMpoBaHUs WM Ha nceeAokoae — CMecKn ecTecT-
BEHHOMO §3blka (PYCCKOro, aHrmuiicKoro) u Kakoro-Hubyaob f3blka nporpam-

9 © 9

Anroputm 1: Asnroputm 2: MUPOBaHYSI.
HID noxa N He HOJb HI noxa N He HOIb ﬂporpammy Ha anropuTMUY4eCcCKoMm A3bIKE MOXHO 3anvcaTtb Tak:
BRIUTHK 1 ecnu N - udTHOEe TO anr EBxnIUO
K11, paspenu Ha 2 Ha4
MHaue uen a, b
BRIUTK 1 BBOO @, b
BCE HI, ODoka a<>b
KIT ecnun a<b To
b:=b-a
Anroputm EBknupa uHaue
[pesHerpeyeckuii matematvk EBknvg, xuBlumii B |l Beke 0o Hawen 3pbl, a:=a-b
npuaymasn 3amedaresibHbiii anropuvtM ANA BbiHUCNEHUS Haubonbliero 06- BCE
wero aenutena (HOL) mByx HaTypasibHbIX YUcen. 3TOT alroputm v ceivac KIL
UCMNONb3yeTca, HanpuMep B 3agadax wudposaHusa. HanomHum, yto HOJ — BEIEQOL &
ato Hawbonbluee 4YUC/o, Ha KOTOpoe ABa 3adaHHbiXx ducna gensatcsi 6e3 KOH

ocTarka.
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ANropuUTtMbl U nMporpammuposaHue

VenoBue a<>b 0603HauaeT «a He paBHO D», OHO 3anUCbIBAETCH C MOMOLLLIO
[BYX 3HaKoB, «<» U «>», 6e3 npobena mexay HuumMmK ),

B aTOl nporpamme Bbl YBUAENW [BE HOBble KOMaH[bl anropuTMW4ecKoro
a3bika, BBON W BEBOI. OHU UCTONL3YIOTCH ANA BBOAA 3HAYEHUIA C Knasn-
atypbl U BLIBOAA PE3YNLTATOB HA 9KpaH, T. €. Ans avanora?) komnbloTepa ¢
yenosekoM. Takue nporpammbl Ha3bIBAIOTCH AMANOTOBLIMU.

Owuanorosas nporpamma — 93T0 Mporpamma, kotopas BeOeT auanor
C 4YeNOBEKOM.

Mpoeepbte paboTy NporpaMmbl EBKIMI HA KOMMbIOTEPE.

BbiBoAbl

e AnropuTm petlexus nobor 3apadv MOXHO COCTaBUTb C MOMOLLBID TPEX
KOHCTPYKUMIA — CneposaHvs, BETBAEHWS 1 uMkna. OTU KOHCTPYKUWK Ha-
3bIRal0T 6a30BLIMW anropUTMUHECKMMKU CTPYKTYPpamu.

e BeTBNEHWs MO3BONSIOT BbIGPaTh HYXHbI BapuaHT AEWCTBUIA Ha KaXAOM
Lare uukna.

e AnropuTm EBknnpa ans HatypasibHbiX 4YMCEN: 3aMeHATb fonbluee U3 OByx
3aAaHHbIX YWCEN Ha WX PasHOCTb A0 Tex nop, noka 4vucna He CTaHyT
paBHbl. lNony4eHHoe 4ncno ecTb HO/L atux 4wncen.

e [lpyanorosas nporpamma — 370 nporpaMma, B KOTOPOI UCXOAHbIE OaH-
Hble BBOOSITCS 4E€MOBEKOM C KNaBvatypbl, a pe3ynbrartbl paboTbl BbIBO-
OATCA Ha 3KpaH.

UHTennekT-KapTa
OcHOBHBIE CrnenoBanue
aNTOPUTMHHECKHE Bersiienne
KOHCTPYKIIUHM Tlura
Puc. 6.43

Bonpock! u 3agaHns

1. Kak MoxHo HaiTu HOJ Asyx HaTypanbHbIX Y1CeN, He UCMonb3ys anro-
putm Esknupa? Kakoin meton ay4we? CpaBHUTE 3TOT anroputm C an-
roputmom EBxknuaa.

2. Kak Bbl gymaeTe, B 4EM [OCTOUHCTBA AWMANOTOBbIX nporpamm?
3. BuiNONHWTE MO yKasaHwio yunTens 3ajaHus B pabouen Tetpaau.

;) Tak cgejianm HOTOMY, UTO KJIABWIIU ¢#» HA KJIABHATYpE HET.
) Iumamor — aro obmeHne ABYX O0BEKTOB, HANPUMED KOMIBIOTEpPAa U qeI0BeKa.

MoaroroesTe coobuieHune
«Asropurm EBrjaumar»

Mpakruyecka pabora
BoIIOJHUTE IPAKTHIECKYH Dpabory Ne 30 «BerBiieHUSA W IIHKJIIBI».

§ 40
KomMnbloTepHasa rpadpuka
KmwoyeBsie crioBa:

e rpadUyecKuii pexum ® KOOpOMHAaTbi

e ycrnonHuTens PucoBatenb e OocK KoopauHar

® XxoncT ® nepemeHHas

® MUKCenb e LMK MO NepeMeHHOn

Yro Takoe rpadpuHecKuii pexmnm?

MHOro neT Hasaj uenoBek 06LWIANCA C KOMMLIOTEPOM TOMBKO B TEeKCTO-
BOM peXume — BBOAWI C Kiasuarypbl 4ucna u CUMBOMbI WM nofy4an oT-
BeT KOMMbloTEpa TOXe B (hopme TekcTa. MoHuTopbl paboTanu B TEKCTOBOM
pexume. OTO 3HAUUT, 4TO BeCb SKPaH Bbln paszbuT Ha NpAMOYrobHUKA-
cumBonel (Hanpumep, 25 CTPOK no 80 CUMBOJMIOB B KaXaoi) n nporpamma
MOrMa ynpaBnisaTh KaXAbiM CMBONOM. Mpu 3TOM B6biI0 O4YEHb CIIOXKHO YTO-TO
HapWUCOBaTL Ha 9KpaHe, NOTOMY HYTO PUCYHOK HYXHO HbINO TOXE CTPOUTbL U3
CMMBONOB.

CoBpeMeHHble MOHWUTOPbI pabotaioT B rpapuyeckom pexume. 370
3HAYUT, YTO MPOrPamMmMa MOXeT ynpasnaTb OTAENbHbIMU ToUkaMu Ha 3KpaHe
MOHWUTOpA, CTPOWTL (MO TO4Kam) Anarpammbl 1 rpaduky, a Takxke BbIBOAUTH
Ha 9KpaH pacTpoBble (ToueuHble) wnaobpaxeHwnsa, Hanpumep doTorpadun.
Bbl yXe Hay4unIucb cospasarb PUCYHKW B rpaduyeckmx pepakropax. Tenepb
Mbl GyJeM COCTaBfisiTb NPOrpaMmbl, KOTOpbIe PUCYiOT 6e3 Halero y4yactus,
asTromaTuyecku. s 3TOM0 MOXHO WCMONL30BaTk UCNONHWTENB Pucogarens,
KOTOPLIA BXOAUT B CUCTEMY KyMwup.

Ucnonuutens Pucoearernb

WchnonuuTtens PucoBartens pUCYeT Ha XOJCTe.

Xoner — 9T0 npsMoyrofibHas 06/1acTe 9KkpaHa, A0CTynHas Ons puco-
BaHWS.

KomnbloTepHas rpaduka 5

a2




A

ANropuvTMbl U NPOrpaMMUpoBaHue

Ecnu wcnonnure
JIb NMOMNbITABTCH HAPMCOBATL
4TO-TO 3a npe,
9Ta 4aCTb pucyHka OyneT notepsaHa. peeTE XoneTa,

Xoner —

bace o:‘r . 9TO NPAMOYIOMbHWK, COCTOSALLWIA U3 OTOAENLHbLIX NUKcenei, T e
POBbLIA PUCYHOK. Kaxablil nukcens umeet ase KOOpaMHAaTHI: T
X — paccrosHue OT NMUKCEena [0 NeBOW rpaHullbl XOCTa:
y — 7 ,
3 paccTosHMe OT NUKcens A0 BepXHer rpaHulbl XoncTa.

(0] X
= |
(0,0)

A(x,y)

¥y

Puwc. 6.44

C
paBHUTE CcuUCTEMYy koopauHar Ha puc. 6.44 ¢ cucTemoii KoopauHar,
1

KOTOPYIO Bbl MCMNOMbL3yeTe Ha
ypoKax marematuku, YT
4YeM OHW pasnuyarTca? S SR

Kak Bbl AymaeTe, 3a4em «nepeBepHynu» ock Y?

Mukce.
. Hﬂ:ﬂaqgisom BEPXHEM yrny xoncta umeeT koopauHatel (0,0). Hyme-
TO WCMNONb3YeTCH B rnporpamm .
vposaHuu. B Hawe
3TO 3HAYMT, 4TO NUKCENb Haxo, e s
; ANTCH OOHOBPEMEHHO Ha NEeBOiA
3 Ol rpaHu
.. p ue n Ha
p :gll_f:”:uparmue xoncta (oba paccTosiHus [0 rpaHul, paeHb HYJI0)
it £ Zgaonepayro nporpamMy ans Pucosarens: cospganum XoNncT pasme
P nukcenen (wwupuHa — 500 iA -
M 0 niukcenemn, BolcoTa — -
nen) n 3ansém ero GenbiM UBETOM: 100 e
HUCIIONBE30BATE PUCcoOBaTElb
anr Xomnct
Hay

HOBRIE mucT ( 500, 400, Gesemt )
KOH

i 5
EAvHCTBEHHas cTpoka OCHOBHOW NMporpaMmbl — BbI30B KOMaHabl HOBLIA

JIMCT 4
e M Bxogawein 8 CKW Pucoeatens. [laHHbie B CkoBkax HA3bIBAKOTCS
ymenTtamu. OHM 330al0T CBOMCTBA XONCTa: MEPBOE 4YMCNO B CKOGKAx

KomnbioTepHasi rpaduka

(nepsbiii aprymeHT) O3HayaeT LWMpUHYy xoncta B MUKcensix, BTopoe — BbICOTY,
a TpeTbe — HasBaHue LBeTa, KOTOpbIM 3anmBaeTcs xonct. BoT Bce npocibie
uBETa, KOTOPbIE MOXHO WCMONbL30BATH:

GenEt, YEPHBIL, CepHi, DUONIETOBHIL, CUHWUA,

ronyBoi, Sen8HHM, WENTLH, OpPAHXEeBHIA, KpaCHHI .

ynpasneHume nukcensmm

Kakue cBoicTBa UmMeeT nukcens? Kak Bbl gymaeTe, 4TO 3HaYWT «ynpas-
NaTb NUKCEnem»?

Y PuicoBaTensi ecTb KOMaHOa MmIKCess, KOTopas U3MEHSIeT UBeT MuKCens
G sapaHHbIMK KoopauHatamu. Hanpumep, 3akpacutb CUHUM LBETOM nuKcenb
¢ koopamHatamu®) (10,20) MOXHO TaK:

nuxcens (10, 20, cuHMIA)
Mepsble ABa apryMeHTa KOMaHdbl nuxcens — 370 x-KOOpAMHaTa U y-Koop-
[UHaTa MUKCens, a TPeTUit — HYXHbIA LBeT.

3apava. Hapwucoearb rOPU30OHTAlIbHYIO NUHWIO (oTpes3oK) CUHEro uBeTa
13 Toukm ¢ koopauHatamm (10,20) B TO4KY C koopamHaramu (15,20).

N3 Kakux 3NEeMEHTOB COCTOMT OTPE3OK Ha pacTpoBOM pucyHke?

Kakue MMKCENU HYXHO 3akpacuTb ANS petleHus 3apadn? Onpepenute
ux koopauHatbl. Kakas 13 AByx KOOpAWHAT oOuHakoBa ANif BCEX 3TUX
nvkceneit? Kakaa uameHsercs?

Y106bl HE MUCaTb MHOMO MOXOXMX KOMaHd, Mbl nonbiTaemcst NMocTpoOUTb
umkn., O603Ha4YMM NepBsylo (UBMEHSIIOLLYIOCR) KoopAavHaTy MUKCens MMEHEM
%. Torna Ham HyXHo 6 pa3 BbINOJHWTL KOMaHLY

nukcens (X, 20, cuHMA)

M3MeEHsIsl SHadYeHWe nepemMeHHon X oT 10 po 15. 370 MOXHO CAEnab,
Hanpumep, Tak:

uen X

X:=10

Hn, noxa X<=15

nurcens (X, 20, cuHWA)

Hei=X+1
KI
B anropyTMUHEcKoM A3bIKe eCTb elld oouH BMA UMKIa — UMKA no
nepemMeHHoOn, — KOTOpbIA MO3BONSET 3anucarb TO Xe camoe 3agaHve and

PucoBatens npoiue:

1) KoopausaThl IUKCeleil 3aNMUCHIBAIOTCH B KPYLIBIX crobKAX Yepes 3amATYIO0, CHA-
uanga X-KOODIWHATA, MOTOM Y-KOODAWHATA.

NS
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AnroputMbel 1 NporpaMMnpoBaHme

men X
HI gns X or 10 mo 15
nukcens (X, 20, cuxwMi)
K13
B saronoBke umkna Mbl ckasanu, 4TO TeNO UMKIA HYXHO BbINONHUTL Ans
BCeX uenbix 3HadeHui X ot 10 no 15 BknoyuTeneHo. Beio paboty no ysenu-

HEHWI0 MepemMeHHON X Ha KaxAoMm lare uukna nporpamma 6epét Ha cebs,
HaMm He HyxHo 00 aTom 3aboTUThLCA.

Ha Gnok-cxeme UMKN No nepemeHHon n3obpaxaetcs Tak (puc. 6.45).

ITUKI 1O HepeMeHHOoH:

Teno nukrna

Puc. 6.45

BHyTpu Gnoka > 3anuchiBaioT UMSi NEPEMEHHON LMKIa, e8 HauansHoe i
KOHEYHOe 3HaYeHUsI.

Hanuwwure nporpammy, kotopasi TeM Xe MEeTOAOM puUCYeT BepTUKanbHbINA
OTpe30K.

Kakue CnoXHOCTW BOSHMKHYT NPV PUCOBAHWUW HAKIOHHbLIX NUHWIA? Okpyx-
HoCTen?

HT106bI 0Gnerunts paboty nporpammuctam, 8 CKU rpadmueckux ucnon-
HUTEneil NoGaBNAIOT KOMaHAbl, KOTOPLIE PUCYIOT Cpasy Uenbie reoMeTpu-
Heckue GUrypbl: AVHUKA, NMPSAMOYrOfIbHUKWA, OKPYXHOCTW W ap. OTu durypsl
HasbiBalOTCH rpadpuyeckummn npumutTusamu. B cneayoulem naparpade mbl
nosHakoMumca ¢ rpadpuydeckumu npumutueamu B CKW Pucosarens.

BoiBOgbI

e CoBpemeHHble MOHUTOPbI paboTaloT B rpacuUH4eckomM pexume. ITo 3Ha-
4T, HTO MPOrpaMma MOXEeT YNpasnaTb OTAESIbHbIMKU TOYKaMU Ha JKpaHe
MOHUTOPA.

e Xonct — aT0 npaAmoyronkHas obnacte akpaHa, AOCTYNHasl AN pUCOo-
BaHUS.

KomnbtoTepHasa rpaduka

e B rpad:nqecmm pexume KUCronb3yeTcd npsamMoyrofibHasd cuctema Koopau-

e [Opu3oHTaNbHbIE W BEpPTUKa/ibHbleE OTPE3KW MOXHO Jerko Hapucoearth,

HaT. Hayano koopawHatr — Touka ¢ kooppuHatamu (0, 0) — HaxopuTcs B
NEBOM BepxHem yry xosncra. Ocb X HanpaeneHa Bnpaeo, OCb Y — BHU3.

UCMONbL3YS LMK MO NepemMeHHoiR.

MHTennexkT-kapTa

\ L[r:e'r H I‘Imcce.rxi “j_ijj Tpaduyueckuii pexum ‘
! COCTOMT H3

Yupasnerne nuKceinem |---- KoopauaaTs! | Xoner

nmuKcens (x,y,LBeT)

| Cucrema HKOOpOHH aﬂ

Puc. 6.46

Bonpocsl n 3anaHus

1.

6.
7.

YeM pasnuyaloTcs nporpaMmsl, paboTtalolme B TEKCTOBOM U rpaduye-
CKOM pexumax?

Kak onpepensiorcs KoopauHaThl MvKcens Ha xoncre?

Yem HeobBbiMHA cUCTEMAa KOOPAMHAT, KOoTopas ucnonssyerca B rpaduyec-
KoM pexume? Kak Bbl aymaeTe, nodemy BbibpaHa WMEHHO Takas cucTtema
kKoopauHar?

Yrto Bymer, ecnu Mbl BbI30BEM KOMaHOy NMKCels Tak:
nukcens (cuuamit, 10, 20)
B 4ém owmnbka?

Yem OTAMYAETCH UMKA Mo NepemMeHHoi oT umkna «N pas» U 0T uukna
c ycnosuem?

MOXHO f1 3aUWKJIUTL MPOrPamMMy, UCMOJb3ya UMK MO NepeMeHHOon?
BoINoAHWTE MO yKasaHuio yduTens 3afaHus B paboueid TeTpagw.

NpakTuyeckas padora

BuinonHute npaktudeckyio padoty N2 31 «YnpasneHwe MUKCensamm»,
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AnroputMbl 1 NporpamMmMupoBaHue

Mpadunyeckmne NMpUMUTUBBI

§M
Mpacdpuyeckme NpUMUTUBDI

KnrwodeBbie cnosa:

® rpaduHecKknii NpUMUTUB ® KOHTYp
® NIUHUA ® nepo

® PAMOYIrONLHUK ® 3anueka
® OKPYXHOCTb ® KNCTb

® jlomMaHas

Y710 Takoe rpadpmyeckme nNpUMnUTUBLI?

Mpaduyecknii NPUMUTUB — 3TO reomeTpudeckas durypa, kotopas [o-
BaBnseTcs Ha PUCYHOK C MOMOLLLIO OOHON KOMaHOb!.

OcHOBHbIE MPUMWTUBLI UCMONHUTENS PuUcoBaTens:
® [UKCENb;
® NNHUA;
® MPAMOYroNbHNUK;
® OKPYXHOCTb.

NuHun pucytotca nepom. Mepo — 310 Habop CBOWCTB JIMHUKW: TOMLWMHA
n uget. [na Toro 4toBbl HapucoBaTk NMHWIO, HYXHO CHayana BblbpaTh eé
XapakTepUCTUKU C MOMOLLbIO KOMaHAbl mnepo:

nepo (1, cuHMA)

MepBbiid aprymeHT B ckoBkax — 3TO TONWMHA AWHWK, BTOPOA — eé
uset. O6patute BHMMaHWE, 4YTO 3Ta KOMaHga cama no cebe HUYero He pu-
CyeT, HO yCTaHaB/IMBAeT PEexXuM PUCOBaHWUA AN CNeayiowmux KomaHmn. Takoi
MPUEM 3HaA4YMTENbHO COKpaw@aeT 3anuck, KOrga AN HEeCKONbKUX KOMaHL
WCMOMb3YIDTCA OAWHaKOBbLIE CBOMCTBA JIMHUW — WX HE HYXHO yKasblBaTb B
KaX oM KoMaHOe pUCOoBaHWs OTAEeNbHO.

Tenepb NpUMEHUM KOMaHOY nMHMA:

mmumsa (10, 20, 15, 20 )
MepBbie OBa aprymeHta — 370 KOOPOWHATbI OAHOMO KOHLA AUMHWK (TOY-
Hee, OTpeska), cnegyloulasd napa — KOOPAWHATLI BTOPOro KOHUa. 34ecChk Mbl

pucyem OTpes3ok M3 TOoYkM c¢ koopauHatammu (10, 20) B TO4ky C KoOpamHa-
Tammn (15, 20).

CpaBHute pucosBaHue AUHUM MO MUKCENSM WM UCMONb30BaHWEe KoMaHabl
smumsa. Kako cnocob npowe?

Pucosatenb yMeeT CTPOWUTb MNPSAMOYrONbHUKW, HO TOMbKO Takue, Yy KO-
TOPbLIX CTOPOHbI CTPOr0 BEPTUKAalbHbI U CTPOro rOPU30OHTasNbHLL. [lns TOro
4yTOBbl HAPWUCOBAaTL TAKOW MPSMOYTONbHWIK, HYXXHO 3HaTb KOOPAWHATLI [ABYX €ro
NPOTUBOMOMNOXHLIX YITIOB, HanpumMep BEepXHero NeBoro v npasoro HWXHEero.

KooppouHaTtel NEBOr0 BepxHero yrna npamoyronsHuka — (a, b), a koop-
OMHaTkLl Npasoro HuxHero — (c, d). Onpegenute KOOPAWHATHI OCTaNbHbIX
YIMOB MPSMOYroJibHMKa W ero pasmepbi.

Kak mMOxHO 6b10 6bl HapucoBaTbk MPAMOYronbHUK, ecnu Bel B CKKU Pu-
coBaresii He OblNo KOMaHAbl MPAMOYTOJEHUK?

OTa nporpamma pucyeT MPAMOYrofbHUK, MPOTWUBOMNONOXHbLIE YrNbl KOTO-
poro HaxomsiTcsi B To4kax ¢ koopaukaramu (20, 10) u (40, 30) — puc. 6.47
(1 UBETHOIW PUCYHOK Ha copsaue).

(20, 10)
nepo (1, cuHMIA)
KMCTH (KpPaCHEI)
npaMoyronsHuk (20, 10, 40, 30) (40, 30)
Puc. 6.47
B nepsoili CTpPOKe Mbl Onpeaensem CBOWCTBa KOHTypa — TOMAWMHY W

ugeT. [MpaMOYrofibHUK — 3TO 3amkHyTas curypa, noatoMy ANnd Hero MOXHO
3apaTth ewé 1 uBeT 3anueku. ITO AenaeT KomaHga KMCTH BO BTOPOWK CTPO-
ke. Ecnu Hy)XHO HapucoBaTb TOJIbKO pamKy (He 3anueas BHYTPEHHIOK 4acCTb
duryp), ycraHaBnveBaeTcs Mpo3payHbid LUBET KWUCTK!

KUCTE (IpOSPaYHEI)

KomaHabl mepo M KMCTE HUYEro He PUCYIOT, a TOMbKO YCTaHas/MBalOT
PEeXUMbl PUCOBaHWSI 415 KOMaHAbl NPAMOYI'OJILHUAK B NOCNEOHeR CTPOKe.

Ucnoneaya puc. 6.47 n nporpaMmmy K Hemy, BbIACHUTE, CKONbKO apry-
MEHTOB WMMEeT KOMaHOa NpaMoyTOoNBEHMK. B KakoMm nopsoke OHM ne-
peuncnsanTca?

Komangoa okpyxHOCTE MpegHasHa4YeHa nns prucoBaHwus OKPY>XHOCTER U
KpyroB. Eii HyXHO nepepars TPWU aprymMeHTta: KoopauHaTthl UeHTpa WU pagu-
yc. OKpyXHOCTb — 3amkHyTas durypa, noatomy Ans Heé MOXHO 3apasatb
CBOMCTBa Nepa W UBET 3alMBKW BHYTPEHHEe yactu (Kpyra).

STta nporpamma pucyeT Kpyr ¢ ueHTpom B Touke (50, 30) paaguyca 20
nukcenei (puc. 6.48 n LBETHOIN pUCYHOK Ha dopsaue).
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ANroputMbl U NporpaMmMmupoBaHne

nepo (1, cuHMA)
KMCTE (KpaCHBIN)
OKpyXHOCTE (50, 30, 20)

Puc. 6.48

Kakune useta GyayT vMeTb KOHTYP OKPYXHOCTU M BHYTPEHHSS Y4acTb Kpyra
rnocne BbINOMHEHWS 3TOW Nporpammbl?

Kak HyXHO BbI3BaTb KOMaHOy OKPYXHOCTH ANS TOro, 4Tobbl HAapUCOBaTh
OKPYXHOCTEL paguyca A ¢ UeHTPOM B TOYKE C KoopauHatamu (x, y)?

JlomaHsbie
BGHOMHHTE, N3 Kakmx npuMMTUBOB COCTOWMT nomadHas.

CneuuanbHoii KOMaHAbLl [/ PUCOBAHWUS TPEYrofibHuka HeT (Kak Bbl Oy-
mMaete nodemy?). Ho TpeyronbHWK MOXHO MOCTPOUTL U3 OTPE3KOB, BLI3BAB
HECKOMbKO pa3 KomaHnpy jauHua (puc. 6.49).

(30, 10)
mmaMA (20, 30, 30, 10)
aumHmua (30, 10, 40, 30)
muHMA (40, 30, 20, 30)
(20, 30) (40, 30)
Puc. 6.49

CpaBHuTe nepsblie [Be CTPOKV MPOrpamMmbl PUCOBAHUS TPeyrosbHUKA.
Kakue paHHbie B Hux noetopsiTca? lMouemy?

JlomaHyio NIUHUIO MOXHO HapucoBaTk, «HE OTpbIBAA Mepa OT XoncTas,
C MOMOLLBID APYrMX KOMaHf, KOTOpble NpUBEOYT K TOYHO Takomy Xe pe-
3ynLTaTy:

B Touky (20, 30)

JuHME B Touky (30, 10)

nmHMA B Touky (40, 30)

nMHMA B Toukry (20, 30)

KomaHpa B Toury nepesognT MCNOJSIHUTENb B 3a[aHHY0 TOYKY XOncTa,
He OcCTaBnaAs cneja, a KoMaHga IMHMAE B TOUKY PUCYET NMHUID W3 TOro
MecTa, roe CTosan WCMNONHWTENb, B TOYKY C HOBbIMW KOOpOWMHATAMM.

Kak no nporpamme onpegnenntb, 4TO nomaHas 3amkHyta? Kak Hapuco-
BaTb HE3aMKHYTYIO NOMaHyo?

papuyeckme NpUMUTUBI

3anuBkKa

BcnomHMUTE, KakK BbINOMHANACL 3anvBKa MPSMOYIOfbHUKOB W OKPYX-
HOCTE.

)

MycTb KOHTYP (GUrypbl yXe roToB, M HYXHO 3anuTb BHYTPEHHIOK 4acTb.
Ona atoro B CKW Pucoeatens ectb kOMaHja sanuThb, KOTopas 3anuBaet
OAHOUBETHYIO 06NacTb, Ha4YMHasA C 3afaHHOW TOYKWU:

KMCTE (KpacHENT)

sammre (30, 20)

B atom npumepe 3anMeBka KpacHbiM LIBETOM HauyMHaeTcs B TOYKE C KO-
opauHatamun (30, 20). Tne xe oHa octaHOBUTCA? 3TO 3aBUCUT OT LBETa MUK-
cens ¢ koopgumHaramu (30, 20). Ecnu, ponyctum, aT0T nukcenb Gbin 6ensim
[0 Hayana s3anuBku, TO 3a/IMBKa OCTAaHOBWUTCS Ha rpadHwuue Benoir obnacrtu.

Mpumep

Mcnonb3ysi TONLKO 4TO W3y4eHHble komawAbl, Hapucyem OGecepnky (puc. 6.50
M UBETHOM pUCYHOK Ha dop3aue).

0| 2083040 70 100110120 X
L R = & 1%
80 |- Lo

1307l s oot
Yy b s

Puc. 6.50

Jpa crtonbuka nokpalleHbl B CEpblA LBET, Kpbllla — B CUHWIA, a Lwapuk Ha
Kpbille — B KpacHbIi.

N3 kakux reoMeTpudeckux duryp coctout pucyHok 6.507 Ons kakux w3 Q
HUX ECTb rOTOBbie MPUMUTUBLI?




s

@

S

ANropuTtMbl U MPOrpamMmupoBaHne

Mpadunyeckme NPUMUTUBDI

Onpegenute no pucyHky 6.50:

a) KoopamMHarbl YroB OMnop-npamMoyrofibHUKOR!
6) KoOpAWHATLI YITIOB TPEYrONbHOW KPbILLIW;
B) KOOpAMHATBI LEHTPa M paguyc Luapuka.

B kakoii nocnenosarenbHOCT HYXHO PUCOBaTh 3TU GUrypbi? Bo3MoXHbI
nn pasHeie (npasunbHbie!) BapuaHTe? Kak Bbl paccyxnanu?

MocKosMbKY KPacHbIli KPYr «HaKpbIBAET» KPbIlY, €ro HyXHO PUCOBaTb

nocne kpbiwn. MNpaMOYroNbHUKW KU TPEYrofibHUK MOXHO PUCOBaTb B M06OM
nopsake. Bot oguH 3 BapmaHToB nporpammel (08 yoobeTtea obecyxaeHus
CTPOKW MPOHYMEPOBaHbl B KOMMEHTAapUAX cripasa):

anr Becenka
Had

HoBBIM JmcT (200, 200, OGenwni) | 1
nepo (1, 4YepHHN) | 2
KMCTE (Ceprit) | 3
npaMoyronsauk (30, 80, 40, 130) | 4
npaMoyroneHux (100, 80, 110, 130) | 5
B Touky (20, 80) | 6
nuHMsa B Toury (70, 30) | 7
nMHMS B Touky (120, 80) | 8
JuMHMA B To4dky (20, 80) | &
KMCTh (CHMHMI) | 10
samuTe (70, 40) i i
KUCTE (KPaCHuI) | 12
oxpyxHocTh (70, 30, 10) { A3

KOH

Onpegenvte pasmep XoJncTa, KOTOPLIA UCMONb3yeTcsi. MOXHO U 6bi10
B3SITb OPYroi paamep xoncra? Kakoin?

B kakux cTpokax mcnonHuTens pucyeT oropel? B kakoit ctpoke orpe-
nenseTca uUBeT Kpbiwmn?

Kakve cocegHue cCTpokM B nporpaMMe MOXHO MOMEeHsITb MecTamu?
Kakne Henb3n? Kak Bbl paccyxpanu?

MoxHo nu ctpokn 12 n 13 nepeHecTn B Opyroe MecTto nporpamMmmsbl?
Ecnu pa, 10 kyoa MMeHHo?

ﬂ O & ® &

BeiBOoAbI

Mpacduyeckuidi NPUMUTMB — 3TO reoMeTpu4eckas durypa, kotopas O0-
GaenseTcs Ha PUCYHOK C MOMOLLbBIO OOHOW KOMaHAbI.
OcHoBHble rpaduyeckne NPUMUTUBbI — MUKCEeNb, NUHUA (oTpesok), nps-

MOYrOfbHUK, OKPYXXHOCTb.
Mpu pUcOBaHUM OTPE3Ka HYXHO 3adaTb KOOPAWHATbI €ro KOHUOB.

e [pu pucoBaHWX MPSAMOYrofbHKKA 3a4al0TCs KOOpAWHATHI ero npoTueo-

MONOXHBLIX YrNOB.
Mpu PUCOBAHUM OKPYXHOCTU 3a4aloTCs KoopAWHaTh eé ueHTpa W pa-

auyc.
JIOMaHyl0 IMHUIO MOXHO HapWCOoBaTh Kak MoCnefoBaTeNsHOCTb OTPEe3KOB.

e C NOMOLLbIO KOMaHAbl 3aIMTh BbINOMHAETCA 3anvBka obnactu oOHoOro

ueeTa, Ha4uHaa C HEKOTOPOW TO4YKWU XOncTa.

MHTennekT-kKapra

NMKCens (¥, y,useT)

M (x1, y1,%x2,y2)

Jlomanas

Fﬂpamoyrom-nﬁu | npamoyroneHuk (x1,yl,x2,y2)

B TOuky (x1,yl)

I'padhmueckue
ITMHMSE B TOURY (X2 ,¥2)

IPEMHATHBEL

‘ OKpYHHOCTD ‘ OKpYXRHOCTE (X ,¥ ,R)

—

L nepo (TonmuHa, LUBET)

CroiicTBa

KMCTE (LUBeT)

Kucrs

BanmTh (X, ¥)

Puc. 6.51

Bonpocsl 1 3agaHns

1.

Bauem B8 CKU rpaduueckux wucnonHuteneil pobaensior KoOManibl Ans
pucoBaHua NpUMUTUBOB?

ANrOpuTMbI Kakoro Tuna Mbl UCMonb3osanu B 3T0M naparpade?

Kak HapucoBaTb 3aMKHYTYIO NIOMaHYI0 NWHWIO U 3annTb €€ BHYTPEHHIOW
o6nacTb? C Kakvmy npobnemamu Bbl MOXETE CTONKHYTbCA?

Kak Bbl oymaeTe, nodemy o6biHO B CKW vcnonHwtenei Het Komaipl

«TPeyrofbHUK»?

. BbiicHUTe, 4TO MPOW30MAET, ecnu ucnonHutens OyaeT pucosaTk 3a npe-

oenamun Xoncra.

. BbinonHute No ykasaHwio ysuTens 3apaHus B pabouvein TeTpaan.
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MoaroroesTe coobLWeHue

a) «ANropuTMbl BbINONHEHUS 3aAUBKU»
6) «Komanpa sssurcs

B) «lBet B monenu RGB»

r) «Anroputmbel bpeseHxama»

MpakTuyeckaa pabora

BoinonHute npaktudeckylo paboty N2 32 «[paduyeckne npumMmUTUBLI».

)

§ 42
NMpumeHneHue npouenyp

Knw4esbie cnosa:

® npouenypa e napameTpsl

Korpa nomoryr npouenypbi?

0 BcrnomHuute, 3auyem UCMONb3YyIOTCH BCNOMOratensHbie anroputmbl (npo-
uenypsi).

3apaya. Hapucosatk TpU MNpPAMOYrOfibHLIX TPEYrofibHUKa OOWHAKOBbIX
pasmepoe (puc. 6.52 n uBeTHOW pucyHok Ha dopsaue).

(20, 100)

100

Puc. 6.52

L)

Onpegenute, uto 06LUErc y TPEX HAPUCOBaHHLIX UIYP U YEeM OHM pas-
nnyaloTes.

MpumeHeHne npouenyp

MoCKONbKY TPEYrosbHUMKM OYeHb MOXOXWM, XOY4EeTCsl HapucoBaTb WMX C MO-
MOLLBIO OOHOM npouenypsl. OOHAKo TPEeyrofisHUKKM BCE-Taku pasnuyaloTcs,
MoaToMy HaMm HyXXHa npoueaypa ¢ napamMmeTpamu.

Ctpoum npouenypy

CKONbKO KOOPAMHAT TOYEK TPeyrofibHMKa HYXHO 3a4aTb, 4ToObl B OaHHOM
3agadye nocTpouTb BECh TPEYronbHUK?

MpeanonoXmumM, 4YTo Mbl 3HaeM koopauHatbl (X, ¥) NpaMoro yrna B Tpe-
YrofbHUKE W ero pasmepbl (w — WupuHa OcHoBaHWA, h — BbicoTa).
Onpegenute KOOPAWHATbl OCTanbHbIX YI0B, CEpefuHbl HAKNOHHOW CTO-
pPOHbI 1 MOGOI TOYKWM BHYTPW TpeyronbHuka (puc. 6.53).

w'mt_ﬂ w.. :

Puc. 6.53

Touky, KOTOpas 3a4aéT nonoxeHwe GUrypsl Ha XONCTe, Ha3biBalOT OMOPHON
wnu 06a30BOA TOYKOM.

BazoBana Touka — 3TO TOYKa, Yepe3 KoopauHaThbl KOTOPOW BbIMUCSIOT
KOOpOWHaTbl BCEX OCTallbHbIX TOYEK burypbl.

Mpoueaypa O0MKHa NPUHUMAaTbL TPW aprymeHTa: koopauHatsel (x, y) oa-
HOM W3 TO4YeK TPeyroJisHuka (Hanpumep, NPAMOro yrna) W UBeT 3anuvBKn.
3arotoBka npouenypbl BbIMMAOUT Tak:

anr TpeyroJIbHUK (Den X, y, LBeT 1)
Ha4

PR

KOH

MapameTp C UMeHeM 1 — 3TO Benu4MHa cneuuansHoro Tuna uegeT,
KoTopas obo3HauyaeT uBeT 3anvMBKW. [lONHLIA TEeKCT npouenypbl MOXET Bbi-
maneTe Tak:

L)
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anrT TpeyrolbHUK (IHen X,
Hau

Y, UBeT L)

B TOUKY (X,
TIMHWUSA

y)
B TOYKy (X, y—-60)
B Touky (x+100, v)
B TOYKY (X, V)
KMUCTE (11)
3anMThE (x+10,

KOH

JIVMHWA
JIMHM A

y-10)

B Tene npouenypbl Mbl PUCYEM 3aMKHYTYIO NIOMAHYIO [IMHWIO, UCMONL3Ys
paccHUTaHHbIE KOOpAMHATHL! YITOB TPEYronbHWKa, W 3aTem 3anvBaem ero Tem
LBETOM, KOTOpbIN Oyder nepepaH B NpoLeaypy Bbi3blBAKOWEA NporpaMmmoi.
Bce koopauHarhl 3aBUCAT OT 3HA4YEHU X U y, T. €. npoueaypa no3Bonser
HaM puUcoBaTb TPEYroflbHWKW B N0HOM MecTe xoJscTa.

O6patute BHMMaHWe, 4TO To4yka, OTKYAa HauuHaeTcs 3anueka (B nocnemn-
Hel cTpoke npoueaypsl), MoxeT OblTe BbiBpaHa WM MO-OpPyromy, rmaBHoe —
nonacTe BHYTPb TPEyrosbHuKa.

Ucnonb3yem npouenypy

lMocmoTtpute Ha puc. 6.52. Ckonbko BLI3OBOB MPOLEOYP A0MKHO ObiTb
B OCHOBHOW nporpamme?

Mo pucynky 6.52 onpepenute KOOpAMHATHI BEPLUMHBI MPAMOro yrmia w
UBEeT Kax[oro TpeyronbHuka.

OcHoBHaa nporpaMma COAepXWT TOJLKO TPW BbI30BAa MPOLEOypbl:

MCTIONBE20BATE PuCcoBRaTenns

anr Tpuo

Hay
TpeyTronbHMK (20, 100, cuumi)
TpeyronasHMk (120, 100, =enenwni)
TpeyTonsHMK (120, 160, =xpacHmm)

KOH

MposepbTe paboTy nporpamMmbl Ha KomrsioTepe. He sabygste nocne
91Ol Nporpammel MOMECTUTL TEKCT npoueaypsl. [na Toro 4tobbl paso-
Opartbes, kak pabotaeT nporpamma, WCMONb3yMTe MOLAroBLIA Pexum c
3axonom B npoueaypy (knasuwa F7).

w

e |

MpumeHeHue npouenyp

BbiBOAbI

e [Mpouenypbl MOXHO WCMONL30BaThH AJI PUCOBaHNA OAMHAKOBbLIX W MOXO-
Xux huryp B rpauHeckom pexume.

e OBbLIMHO WMCMONL3YIOT NpoUEeAypbl C napameTpamu, NoToMmy 4To QUrypsl
pasnuualTcsa, No KpavHel mepe, KoopAuHatamu.

e B napameTpbl BKIOHAIOT Te BENUYMHBI, KOTOPbLIMU pasnn4atoTcs durypsbl.

e [lpu cocTaBneHuy npouenyp Wcnonb3yloT METOA Hasosoin Touku. basosan
Toyka — 9TO TO4YKa, Yepea KoopAWHaThbl KOTOPOW BbIYMCNAOT KOOPAUHATHI
BCEX OCTanbHbiX TO4YeK GUrypsbl.

UHTennexkrT-KapTa

BazoBas TouKa
Pasmepnr

ITser

r Durypst |~>| CroiicTBa
1

1
¥
lIIpouegygfifb{]iapameTpu

Puc. 6.54

Bonpocbl 1 3agaHns

1. Moyemy npouegypbl ANS pucosBaHWs GUryp Ha xONcTe, Kak npasvno,
UMEoT napamMmeTpbi?

2. Kak onpefenvTtb, Kakve OaHHbIe BK/OYATb B CMWCOK MnapamMerpos npo-
uenypsl?

3. MoxHo nv BbIN0 BKMOYUTE B napameTpbl Mpouenypbl TpeyIrosbHMK
eld ANWHbI CTOPOH (BLICOTY M AJIMHY OCHOBaHWs) TpeyronbHuka? Kakue
[OCTOMHCTBA M HEAOCTaTKn MMEeeT 3TO pelueHne?

4. Ecnu npouegypa TpeyToN:sHMK 3anucaHa Huxe OCHOBHOWN NporpamMmbl,
HO TPEYrOMbHWKM HE MOSBAAIOTCS Ha XOJCTe, TO B 4EM MOXeT BbITb
npuuamHa? Kak Bbl Gyaete vckaTs OwmnoKy?

5. BbiNonHUTE MO yKasaHWuio yuutens 3agadvs B8 paboyeil TeTpaaw.

B
@

MNMpakTuyeckan paborta
BoinonHuTe npaktudeckyio paboty N2 33 «[pumeHeHue npouenyp».
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§ 43
NMpumeHeHve LUKNOoB

KnovyeBbie croBa:

e LMKN e npouenypa
® y30p e CBOWCTBA MO YMONYEHUIO
Yaopbl

Y30p — 37O PUCYHOK, OCHOBAHHbIA Ha MOBTOPEHUM OAUHAKOBLIX 3NEMEHTOB.

3apaua 1. lNocTpouTh psg U3 NATA oKpyXHOCTeV paguyca 5 nukcenei
(pwc. 6.55).

0, 20 40 X

20}-0 © 0 0O
Y
Puc. 6.55

Kak MOXHO HapucoBaTb 3TW OKPYXHOCTW C MOMOLUBIO OTAENbHLIX BbISO-
BOB KOMaHAbl OKPYXHOCTE?

O

Kakue suabl UMKNOB Bbl 3HaeTe? Kakoi M3 HWX ny4lie MCnosib3osate B
aTOl 3apavye?

[V

MOXHO 23ameTuTb, 4TO Yy KpyroB Ha pwc, 6.55 wuameHsetcs TOoNbKO
x-koopauHara ueHTpa. E€ mMoXHO caoenartb riepemMeHHOn 1 HaseaTb x. JTa
nepemeHHan bynet meusTbea o 20 Ao 100 ¢ warom 20, Mo3TOMYy MOXHO
MCMONL30BaTh TAKOM UMK MO NepemMeHHO:

uen x
#g gnsz x or 20 mo 100 mar 20
okpyxHocTs (%, 20, 5)

KL,
3pech B 3arofioBKe LMKna nosBunacb HoBas 4actb — liar 20. 3T1O 3HA4WT,
4TO UBMEHEHWEe 3HauyeHvsi nepemMeHHol npowcxoaut ¢ warom 20: 20, 40,
60, .... Mo ymonqaHwio (T. €. ecny Mbl He ykasanu B SBHOM BMAOE) Lwar
paBeH eouHuLe.

MpumeHeHne UUKIOB

3apaua 2. MocTpouTb TPY OAMHAKOBbLIX psga OKPYXHOCTEW, pacnono-
WeHHbIX Ha paccTosHumn 20 nuKcenei no BeicoTe OpYyr OT Apyra (puc. 6.56).

0, 20 40 X
20}-© & 0 0 O
40- @ O O0O0
60t O O O O
Y

Puc. 6.56

Yem pasnuyaloTcsl TpY ropusOHTanNbHBIX psiga Ha puc. 6.567

OdopmuTe pUCOBaHWE OAHOTO PRAa OKpYXHOCTEVl B BuAe NpOuUeaypel
Psz, KOTOPas NpUHUMAeT OAuH napamerp — y-KOOpAUHaTy UeHTpa

OKPYXKHOCTEM.

OcHoBHasi mporpamma Tpv pasa Bbi3biBaeT npoueaypy PAI

anr Ysop
HaY
Pan(20)
Pan (40)
Pan(60)
KOH

HaiiauTe 3aKOHOMEPHOCTE B USMEHEHWN aprymeHTa, nepeaasaemoro Q
npouepype PAm w3 OGHOBHOV MPOrPaMMbl; HadanbHoe 3HaveHue, KO-
HeyHoe 3HaueHue, Lar U3mMeHeHus.

MOXHO 3anucarbs OCHOBHYIO mporpammy u yHaye, vcnosie3ya UMK 1o
nepemeHHOo!

anr Y30p
Hay
nen y
an gns y or 20 mo 60 mar 20
Pan(y)
K13
KOH




ANropuTMbl 1 NporpamMmMmpoBaHmne

MpumeHeHne LUKII0B

I
Mcnone3oBaHue npouenyp

Bagaua 3. MocTpouTs Ha 3KpaHe TakoW ysop u3 pombos (puc. 6.57).

| 0 2p 3.0 40 X

, T SN A U i

| QX

| 30+------ g

| B0 e detatickes

! Yy

I Puc. 6.57

| / Mo pucyHrky 6.57 onpepnenute pasmepsl ogHoro pomta. Beibepute 6a-

30BYI0 TOYKY AJiS pyucoBaHus pombBa 1 0B03HausTe e€ KoOpAWHATHI Yepes
(x, y). Onpegenute Yyepes Heé KOOpPAMHATHI BCEX YrNOB pomba.

o CpaBHUTE pasHbie BapuaHThl Bblbopa 6a30Boi ToukM. Kakoi mM3 HUX nyy-
we? Kak Bbl paccyxganu?

Mpoueaoypy, KoTopaa pyUcyeT KOHTYp pomba, MOXHO HanucaTb Tak:
anr Powub (men x, V)
Haw
B TOUKY (X, V)
nuHMA B Touky (x+10, y—-20)
JIMHMA B TOYKy (x+20, v)
nuHMA B Touky (x+10, y+20)
JIMHUA B TOUKY (X, V)
KOH
Y npouenypbl ABa napamerpa — KO
30804 TOYKM). Mo puc. 6.5?? Haxg.umm, HTED,E;: a;;ip:oel%o?o&irﬁnaa aagMiS)E(‘J ol
Hatel (20, 30), ans stoporo — (30, 30), ona Tpetbero — (40, 30) n ?ﬂ:j
Pom6 (20, 30) , o
Pom6 (30, 30)
PomB (40, 30)
PomG (50, 30)
PomG (60, 30)
Bugum, 4yTo x-KoopouHata ysenuympaetrcs ¢ warom 10, a y-koopauHara
He wnameHsieTcs. [MoaToMy MOXHO MCNONL30BaTh LUK MO MNepemMeHHon:
en x
H gnss x or 20 mo 60 mar 10
Pom6 (x, 30)
KL

LLiTpuxoBKa

Bo mHOrmx sagadax KOMMBLIOTEPHOW rpaduiky HYXHO 3alTPUX0BaTbh Kakue-1o
o6nacTu. Hanpumep, LITPUXOBKOW 0603Ha4aeTca CedYeHue Ha yeprexax U 6o-
foTa Ha kapTtax MecTHocTu. LLTpuxoska cTpouTcs U3 napaniefibHbiX JINHWRA,
koTopble ymoGHO pucoBatb B UMKAE. BLINONMHAM BEPTUKANBHYIO LUTPUXOBKY
NPSIMOYrONibHYKa, pasaenvis ero Ha N nonoc (puc. 6.58).

0 x1x1+h xz_‘hx2 X
i L i
_xg—x1
A==
Ya o=
——
¥y h
Puc. 6.58

Pewwum 3anady B obuem Buae Ans nioBoro MPsMoyronbHUKa. bynem
cuWTaTh, YTO €r0 BEPXHWIA NeBbii yron HaxoaMTCs B TO4Ke C KoopauHatamu
(xy, ¥q), @ npasblil HWKHUIA — B TOYKE C koopauHaTamu (Xs, ¥,). CHauana

HAPUCYEeM KOHTYp MPAMOYrofibHuKa.

pen x1=100, x2=300

men y1=100, y2=200

npaMoyTonsHMK (X1, ¥l; %2, y2)

3ameTkTe, 4TO B MEPBbIX ABYX CTPOKax Mbl HE Tonbko oObsiBNSIEM Ne-
pemeHHble x1, x2, yl n y2, HO 1 NpucBanBaeMm MM HadanbHbie 3Ha4YeHWus.
KoHeuHo, Bbl MOXeTe BwlOpare u Apyrue duchna.

B pesynbrare LWTPUXOBKU HYXHO pa3fenvTb NPSMOYroNibHUK Ha N nonoc,
NoaToOMYy Luar LWTPUXOBKN (paccTosiHMe mexay CoCeaHummn AVIHWAMW) MOXHO
BLIYMCAUTE NO hopMmyne: ¥ Vs

h=—"%
N

B Hawei nporpamme Mbl Gyaem mcnonb3osarb TONBLKO Lenble 3HadYeHus!
wara (B nukcensix), NOITOMY genuuuHa h BeMMUCNAETCs C NOMOLLBLIO aeneHvs
HaWeno, KOTopoe B airopuTMU4ecKoM q3biKe 3anucbiBaeTCH Kak BCrnomMora-
TenbHbIA anropiutTM C MMEHEM div. Hanpumep, div(a, b) — 370 uenas
yacTb OT AeneHua a Ha b. B Hawewm cnydae war BLIYUCNAETCA Tak!

men h
h:=div (x2-x1, N)

Kakoit war nonay4urcs, ecni x1 = 100, x2 = 200 u N = 57




ANroputMbl 1 NporpamMmupoBaHue

AHUMALINSA

Onpenenute KOOPAMHATLI KOHLIOB MEPBOrO CNeBa, BTOPOrO W MOCAEAHEero
OTPE3KOB LUTPUXOBKWA BHYTPU MPSAMOYroNbHUKE.

Y BCEX /IMHWIA LUTPUXOBKM OTIMHAETCH TONBLKO X-KOOPAMHATA, KoTOpas
nsmensieTcs ot x1 +h Ao x2 - h ¢ warom h. MN0O3TOMY WTPUXOBKY MOXHO
BbINONMHUTL C MOMOLLBIO UMKNRa:

Hem x

HO Onst x or x1+h mo x2-h mar h

muEnA (x, v1, x, v2)
KIT

E CocraskTe nporpammy anst Pucosarens, kotopas pucyert NPAMOYTrONLHUK
W BLINONHAET ero LTpuxoeky. lNposepkte e€ paboTy Ha komnbioTEpE.

BoiBOoabI

e [pn BbLINOJIHEHWM Y30POB (MOBTOPSKLLUXCH PUCYHKOB) M LUTPUXOBKM
yno6HO MCMoNL30BaTh UMK MO NEepeMEHHO.

® [ina Toro 4to6bl NOCTPOUTL LMKIT, MOXHO 3anucatb KOMaHObl IS pUco-
BaHWA HECKOJIbKMX 3NEeMEHTOB y3opa, B TOM 4Yucrie MepBoro M nocnen-
Hero. lMocne aToro cnenyer OnNpPenentTb, Kakue BenuduHbl U3MEHSIOTCS
W Kak MMEHHO (4emy paBHbl Ha4YanbHOE W KOHEYHOE 3Ha4eHus, Lwar).

® LUtpuxoBka 0OLIMHO CTPOUTCS M3 MapasIenbHbIX NNHUIA, pPacnonoXeHHbIx
Ha OAWHaKOBOM PaCCTOAHUW OPYr OT Apyra.

® [lnsn BbIMVUCNEHWS LIara LWTPUXOBKUA HYXHO pasnenuts ONMHY OTpeska,
KOTOPbIA pa3buBaeTCsl HA pPaBHLIE 4YacTW, HA KOMWYECTBO MOMOC. Insa
TOro 4TOObI BLIMONAHUTL AENEHUe LesbiX YMCen ¢ oTOpacLiBaHMeM OCTaT-
K&, MCNOonb3YIT KoMaHgy diw.

UHTennekrt-kapra

| Hauansaoe snayenme ] ‘ Ilar | LROHE‘IHOE aﬁaqem:l

\hhhﬁﬁx

[ Iluxn no nepeMeHHON }—-L BuosxenHbId DHKIT ’

i

IIar mrrpuxoBky H IMTpuxoska [
h:=div (b-a,N)

Puc. 6.59

Bonpockl u 3apaHuns

1. YTO HYXKHO U3MEHWTb B NEpBOIA Mporpamme U3 3afaqn 1, 4TOObLI OKPYX-
HOCTU BbLICTPOWMUCHL MO AuaroHann?

O
O
O
O

HyXeH N1 Ans 3TOr0 BAOXEHHbIA LuKn?

2. CpaBHUTE [Ba BapuaHTa pelieHus 3ajaqv 2:
a) BbI30B MpoLeanypbl B UUKNE;
0) BNOXEHHbIE LUMKbI.
Kakoit u3 Hux Bam Gonble HpaBuTca? lNodemy?

3. MpuBeauTte NpumMepbl MpakTUHeckuX 3anadv, rne TpebyeTcs LUTPUXOBKA.
C KakvMMW M3 HUX Bbl BCTpedanuch?

4. Y710 HYKHO WUBMEHWTL B Mporpamme, BbINONHAKLWEN BEPTUKaNbHYIO Lurgm-
XOBKY MPSIMOYrO/ibHVKA, 4TOObI CAEnaTb ropusoHTaNbHYIO WTPUXOBKY?

5. BbIMONHUTE MO YKA3aHWIO yuuTens 3apgaHus B pabouer Tetpaau.

MNMoarorossTe coobleHue

«MyapoBblii addekT»

NpakTuueckue paboTbi

BbifofHUTE MpakTU4eckue paboTbi:
N2 34 «[lpyumMmeHeHne LUWKNOB»;
N2 35 «LltpuxoBka»r.

§44

§ 44
AHnmMmauunsa

Knrouesvie cnoea:

e Tekyume KooOpauHaThbl
e Mpo3payHblid UBeT
* raysa

® aHumaLuums
® Kaap

e cMeHa KanapoB

e koopauHaTbl obbekTa
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ANropuTMbl U NporpamMMupoBaHme

MpuHUKMNBI aHMMaUuK

CnoBo «aHvmMauusi» NPou3oLWno OT NAaTUHCKOro CRoBa animatio, 4To o3Hauaer
«OXuBneHue». Mpu aHumaumm BLICTpas CMeHa Mano OTIMHAIOLUMXCH PUCYHKOR
(kappoB) CO30AET MTID3VIO ABUXEHUs. Ecnu kaapbl MeHSIOTCH yalle, Yem
16 pa3 B cekyHAay, 4enoBeYecKWUii Ma3 He ycrnesaeT pearnpoBaTh HAa Kaxaoe
M3MeHeHne U BUAWT NNaBHOE ABWXEHUEe.

Honyctum, Mbl Hapucosanu 4eTblpe kadpa OAMHAaKOBOro pasmepa
(puc. 6.60) n MeHsem mx Ha 9KpaHe, ckaxem, Yepes KaX[ayilo CeKyHay: CHa-
4ana sbiBOAUM kaap a), zarem, 4epes 1 ¢ — kagp 6), ewe yepes 1 ¢ —
kagp B) U T. 4. Y10 Mbl yBugum? [BuxeHue Liapuka cnesa Hanpago. Ko-
He4YHo, oHO He OyaeT nsaBHbIM, MOTOMy 4TO BhibpaH GonblO MHTepsan
BpemeHn. Ho ecnu meHsTb kagpbl 4awe, 4em 16 pas B cekyngy, rnas ne-
pEecTaét 3ameyarb CMeHy W300paxeHWin U YeNoBeKy KaKeTCH, YTO ABUXEHME
HenpepeiBHOE.

Puc. 6.60

Bcerna nv MOXHO 3apaHee HapucoBaTb BCE Kaapbl aHUMauuu, Hanpwu-
Mep, B KOMMbLIOTEPHLIX uUrpax? Modemy?

Mpeanonoxum, 4To HaMm HyxHo 1306pas3nTb ABWXeHWEe oBbekTa (Hanpwu-
Mep, lWapuka) Ha kakom-1o ¢doHe. DoH MoXeT GbiTb OAHOUBETHLIA WAU B
BMOE KapTUHKK. [1ng nepemelleHust Wapuka Ham HYXHO:

1) «cTepeTb» wWaApuWK, T. €. BOCCTAaHOBUTL GOH B TOM MECTe, roe ceiuac

HapuCOBaH LUApPUK;

2) N3MEHUTb MOMIOXEHWE WAapuUKa (ero KOOpAMHATHI Ha XOncre);

3) 3anomMHUTL y4actok ¢oHa, KOTOpbI ByAET MCMOop4YeH NMpu BbIBOAE LWa-

pvka B HOBOM MecTe;

4) BbiBeCcTU M3obpaxeHue wapuka nosepx GoHa.

Ecnu ¢oH oaHouseTHbIA, TO 3agaya yrpoLIAeTcsi, MOTOMY HYTO HEe HYXHO
3anoMuHaTe 1300paxeHve, nepekpeIToe LWapukoM. YTobbl cTepeTb Luapwik,
[OCTaTo4HO 3anuMTb 3TO MECTO LBeToM ¢oHa.

Mcnonb3yst 3TOT Moaxofd, Mbl Hanuwem Nporpammy Ans MOAEnMpPOBaHUS
ABWXEHWA LWapuka Ha 3KpaHe.

AHMMaUUa OBUMKEHUS

CHavana co3fagum HOBbIA XONCT ANS aHUMAaLK:

HoBEA JMCT (200, 200, cuumMi)

AHUMaUWA

BcnomHuTe, 4TO 0O3Ha4arT aprymeHThbl, nepenaHHbie KomaHae HOEBLI

)

JTUCT.

LWapuk 6yaem usobpaxarb B BUAAE Kpyra xéntoro useta. Ero KoHTYp
pucosatb He Gyaem, MoaTomy cpasy yCcTaHOBUM npo3padyHblid LBeT nepa:

nepo (1, NpO3pPadHE)

PucoBaHue W CTUpaHve Wapvka MOXHO BbIMONHATHL OLHOW npoLueaypoil,
KOTOpas MpUHUMaeT Tpy napaMeTpa: napy KoopauHaTt (%, y) UeHTpa wapuka
W LUBET 3a/IMBKK:

anr [apuk (gen %, y, UBET 1)

Ha4

men R=10

KVCTE (11)

OKpYXHOCTE (X, ¥, R)
KOH

Yro oa3HauaeT umcno 10 B TekcTe npouenypsi? 0

o
Kak C NOMOLLbIO 3TOW MPOLEAypPbl HApUCOoBaTh LWAPUK Ha CUMHEM dhoHe?
Kak crepeTb Lapuk, BOCCTaHOBMNB CUHUA DOH?

[lns xpaHeHus Tekylux KOOpamHaT wapwvka (T. €. KoopauHaT B [@HHbIN
MOMEHT) Gyaem MuCronb3oBaTb MEepemMeHHble X Wy OCHOBHOW nporpamMmei,
lLlapuk Gynem ABWraTb CreBa Hanpaso Mo CepeauHe Xoncra Ha ypoBHe

y =100 (puc. 6.61).

0,a b200 X
100 - &
YY
Puc. 6.61
Onpenenvte KOOpAMHATHI LEeHTpa wapuka, koraa OH HaxoouTCcA: 0

a) y NeBoi CTEeHKW, 6) y npaeoit cTeHku (pwc. 6.61).

Kakue HayanbHble 3HAYeHWs! HYXXHO YCTAHOBUTL [/t NEPEMEHHBIX X U Y, @
yTOBbI LWAPUK Havyan ABWXEHWE OT Nesoun CTEeHKW?




AJIrOpUTMbI U NpOrpaMmMupoBaHve

Ecnn x-koopouHata wapwka ctana 6Gonbiue, yem 200 — R, rae R —
pannyc wapuka, TO Wapuk BbilUEN 3a Mpasylo rpaHuly XoscTa. MNMoatomy
UMK OBUMXKEHUS :n.oner npoponxarecd, noka x < 200 — R. Mpn R = 10
nosy4aeTcs Takoil Lumkn:

HI noxka x < 190
| mBrmxeHme mapuka Bnpaso
KII,

B Tene uukna ceiyac Tonbko KOMMEeHTapuin. Tam HYXHO 3anucaTk Bce
NOBTOPAIOLLUMECH Onepauun: BbiBOA Luapuka Ha 39KpaH, CKpbiTUe wapuka w
ero nepeMelleHue.

Kak HyxHO Bbi3BaTb npoueaypy llapux, 4TOGb HapucoBaTb wWapuk C
koopauHatamm (x, y)? CTepeTb Wapuk ¢ KoopauHatamu (x, v¥)?

Kak Bbl gymaete, 4To NpovsoRaét, ecnu HapucoBarb Wapuk v cpaay
xe ero crepets? O6e aTh onepauumn KOMMbLIOTEP BbINOMHAET O4YeHb BbicTpo
MO3TOMY Mbl [laXe He 3aMeTuM, YTO Ha 3KpaHe 4YTo-TO 6biNo HapHCOBaHO‘
HTo0ObI BCe-Takn yBUAETH LWApUK, MOCNEe TOro Kak Mbl ero HapucoBanu HY)KHc;
caenarb naysy. Bo Bpemsa aToit nayssl wapuk 6ynet BuaeH Ha sxpaH’e. Nay-
3a AomkHa ObiTb HEGONbLIAS, HAanNpMMep MOXHO BbiGpaTh eé onuny 20 Mun-
nncekyHn (1 munnucekyHpa = 1/1000 cekyHabl). Jo6asuts Takyio nayay B
NporpamMMy MOXHO C MNOMOLLLIO KOMaHAbl XIaTh:

XoaTe (20)

Ocraércs noHsiTh, kak CABUHYTL Lapuk. MonoxeHve Lwiapuka onpegens-
€TCs KoopauHatamn ero UeHTpa, KOTOPbie XPaHATCA B MepemMeHHbIX X W y
Moatomy Ans nepemelleHVs Lwapuka [OCTATOYHO U3MEHUTH 3Ha4YeHud arm;
nepemMeHHbix. Hanpumep, 4To6bl NepeaBuHyTL LLapuk BNpaBso Ha 2 nukcens
HY>XXHO pobaeuTtb 2 K 3HaYeHWIO ero X-KOOpOWHAaThI: ,

Xi1=x+2

Takum 06pasom, Mbl MOXEM Hanwucarb Tefno LuMkia:
HII noka x<=190
Mapuk (%, v, XEnTHI)
waTe (20)
Mapux (x, y, CHHUI)
X:i=x+2
K13,

d

AHUMAUUA

MHHOKeHTMIA 1 [laHuna Hanucanan CBOW UMKIbl MOOENUPOBaHUA Tak:

BapuaHT VIHHOKEHTUS! BapuaHt HaHusbl:

HI rnoxka x<=190
lapuk (x, Yy, XEJITEI)

Hy noka x<=190
llapuk (x, Yy, XEITHIA)

llapux (x, Yy, CHHMIA) ®naTk (20)
wnaTs (20) Xi1=xX+2
1=xt+2 llapuk (X, Yy, CUHMI)
KII, KIJ,

O6bsicHUTE, NMoYemMy KX nporpamMmsel paboTaloT HernpasuibHO.

Tenepb ocTaéres «cobpartb» BCIO nporpammy. Bbl yxe MOXeTe chaenarb
3TO0 camocToaTenbHo. He 3abyabTte, 4TO Mnocfie OCHOBHOW MPOrpamMmbl HYXHO

nomMectTuTb npoueaypy llapuk.

BriBOoObI

e AHMMAUUS HA KOMMbLIOTEPE COCTOUT B TOM, 4TO BbICTPas CMeHa PUCYHKOB
CO3AAET WNMIO3WIO ABWMKeHUs. Kaxablii U3 Takux PUCYHKOB HasbiBaloT

Kagpom.
e Ecnn MeHsiTb Kadpbl 4awie, 4em 16 pas B cekyHay, rfas nepecrtaer
3amMeuaTtb CMeHy M300paxeHuid 1 4enoBexky KaxeTcs, 4TO ABVXKeHWe He-
npepbLIBHOE.
o [lns nepemelleHnsi oObekTa Ha HeKoTopoM (OHE HYXHO
1) «cTepeTb» 0ObEKT, T. €. BOCCTaHOBWUTb ¢doH B TOM MecTe, rae OH
ceilvyac HapwucoBaH;
2) U3MEHWUTb KOOpAUHaThl 00bLEKTa;
3) 3anOMHUTL Y4acToK oHa, KOTOpbI OyAeT ucrnopyeH npu BbiBOAE
obLekTa B HOBOM MECTE;
4) BoiBecTv uaobpaxeHne obbekTa noBepx ¢oHa.
e [lng Toro 4tobbl yBUOETL OObekT Ha 9KpaHe, Mexay MOMeHTamu ero
pUCOBaHUS U CTUPaHWA, HYXHO CAEenatb nayay.

UHTennekT-kapTa

BanomuHaHue (hoHA
Pucosauue o6nexTa
Ilayaa
Boccranosnenue (hoHa
HM3meneHHe KOOPJAUHAT

KomneoTepHasd
aHNMANHAA

Puc. 6.62




ANroputmbl 1 NporpamMmmMupoBaHne

YnpasseHue C NOMOLLBIO KiaBuaTtypbi

Bonpocsl u 3apaHus

1. Moyemy B paboTax MPodEcCHOHANBHbLIX aHUMATOPOB Kafpbkl CMEHSIOTCH
He pexe, yem 16 pas B cekyHay?

2. lMo4emy 0ObIMHO NEPepUCcOBLIBAIOT He BCE U306paxeHWe Ha akpaHe
a TONbKO Ty €ro 4acTb, KOTOpPasi M3MeHunach? I

3. Kakne npobnemsl BO3HMKAIOT, €CNU MepeMeLlaTb Wapuk Ha ¢oHe Kap-
THKK?

s

YT1o Takoe Tekyuw\Me koopauHaThl?

Kak onpegenuTb, Korga wapuk KOCHETCH kpasi xoncra?

6. Kakve komaHgbl B nporpaMme OMnpeaensioT CKOPOCTb MNepemMeLLeHus La-
puka?

7. Kak MOXHO YyCKOPWTb [BWXEHWE luapuka no skpaHy? [Mpepnoxute

nBa metopna.

8. H4TO HyXHO V3MeHWTL B Mporpamme, 4TOObI LWAPUK [BUrancs cnpasa
HaneBo? Ceepxy BHW3? o guaroHanu?
9. BbINonHWTe MO yKasaHWIO y4uTensa 3agaHus 8 pabouei TeTpanu.

o

MoprotosbTe coobLeHue
«KOMMblOTEPHAS aHMMAaUWa B KMHO W peknames
NMpakTunyeckaa pabora

BbinonHute npaktuyeckyto paboty N2 36 «AHumaumss.

§ 45
YnpasneHue ¢ NOMOLUbLIO K/1aBUaTypbl

Knrwoueevie cnosa:

® WMHTEePakKTUBHOCTbL
® CUMBOJIMHECKWE MMEeHa KnaBuLl

® yrnpasfieHWe C OXWUOAHNEM
® ynpagneHve no tpeboBaHWIO

MHorne komnblOTepHbie WUrpbl OCHOBaHLI HA TOM, YTO WIPOK ynpasns-
€T MepcoHaxem C MOMOLLUBID KNaBuaTtypbl UMNU Mbilwn, Tak obecneyusaeT-
CA MHTEPaKTUBHOCTb — B3aUMOOENCTBME MEXOYy 4HE/IOBEeKOM W KOMMbIoTe-
pom. B atom naparpade Bkl y3HaeTe, kak nporpaMmma mMoxeT o6pabaTtbiBars
HaXkaTua KnaBwll Ha kKnaeuarype.

PaGoTta ¢ KnaBuaTtypou

[agaiiTe nogymaem, Kkakue 3agaqy BO3HWUKAIOT MPu ynpasieHun nrpown

C knaBmatypbi. BO-Nepebix, HAAO YMETb ONpeaensiTe, Obina i Haxara ka-
Kas-HnByap Kknasuwa. B cucteme KyMup Ans aT0ro MCMonb3yetcs norv-
4ecKas KOMaHOa CUTHAJ KJAs (CUrHan knasuwm). Pesynsrar BbiMONHEHWA
5TOM KOMaHAbl NPOBEPKM YCNOBUS — 3TO JSlOrM4eckoe aHavenunel): orser
«na» W «HeT». Hampumep, MOXHO MCMONb30BaTk Takoe BETBAEHWE:

ecnM CuUrHall Kjias To
| uro-TO CHeNnaTh

BCE
B aTom cnydae nporpamma OyaeTt pearvposarb Ha Haxarue MoBoi KnaBuLn,

Bropasi 3aja’ya — OMNpenenuTb, Kakas WMEHHO Knasvila Bbina Haxara.
Kaxpgaa knasulla Ha krnasuarype nmeet cBOW uwucnosoi kof. Jinsa TOro
4TOGbl Y3HATh KOO, HAXaTon KNasBulln, UCMONL3yercs KOMaHpga Koo XIaB!

Hen c
c:= KOI KIas
eciu c = KJI_BBEPX o
| mepeneuHYTh OOBEKT BBEPX
BCE

Ecnv HM oaHa Knasuwa He Gbina Haxarta, npu BbIMONHEHUA KOMaHAb!
xoy KIAB nporpamma XAeT, Korja ross3osarenb HAaXXMET KnaBuLly.

Uto6bl HE 3aNOMMHATH HUCOBbLIE KOAbI BCEX Knasull, ANs HUX BBE[EHbI
CUMBOSIbHbIE 0B03HaYeHvs. Harnpumvep, Koabl Knasuli-CTPenok ob6o3Ha4alTcs
KJ_BBEPX, KJI_BHWM3, KJI_BIPABO v KJI_BJIEBO (Bce 6ykBbl nponucHbie). 37O
KOHCTAHTBbI — HEVW3MEeHsieMble BEeSNHMHbI, KOTOPbIM MPUCBOEHbI MMEHA.

BepHO fiM, 4TO Mpv BBOJE CYMBONOB «5», «FA», «z» U «Z» Mbl NOJYHUM
OMH W TOT Xe KoA Knasuwu? WccnenyitTe, U3MEHAETCS MU KO Knaen-
WK, ecnu OOHOBPEMEHHO HaxaTb Kakve-To U3 knaBuwun copura: Shift,

Ctrl, Alt.

YnpasneHue ¢ oXxugaHvwem

CHayana Hay4umcs yrnpaensaTe Kakum-T1o 0BBLEKTOM, Harnpumep n3obpaxeHuem
wapuka (CM. MpeablayLni naparpad), B pexume 0XuoaHus. 3TO 3HAa4uT,
yTo MporpamMmMa XAET Haxatus Kiasulun-CTpenku, onpepenser eé Ko u
focne aTOro MepemMellaeT Wapvk Ha 9KpaHe B HYXHYlo CTOPOHY.

1) Pax ke xax ¥ IJ0d JOTHIECKHX KOMAaHJ HCIONHUTEIA Pobor, mampumep, LI
KOMAHABI crpasa cBODOOHO.




ANroputmbl 1 NporpamMmMupoBaHue

YnpassieHMe C NOMOLLBIO KiasBuaTtypbl

OcHoBHOW UMKN Nporpammbl MOXHO Harnucatb Tak:
HI noxa 1a
Mapur (X, Y, XeITHI)
C:=KOJ KJan
Mapux (X, Yy, CHMHIN)
| nepeMecTUTL WAPUK
KIj
3AecCb UCMONb3yeTcsl UMK C YCNOBUMEM HIL [OKAa 1a, MPUYEM yCrnoBue (ma)
BCeraa WMCTUHHO, Moatomy umkn Bynet pabotaTte GECKOHEYHO, MoKa Mbl He
OCTaHOBUM MporpamMmmy,

BcrnomHuTe, 4TO 03HayaloT [ABa BbI30Ba Npoueaypsbl llapuk B npesbiay-
e nporpamme.
B cTpoke nporpammbi
CI=KOO KIaB
Mb

cKasan, 4TO WCNONHUTENIO HYXHO!
1) xpatb, noka He Byaer Haxara kakas-HubyabL KnaBuvLLA:
2) korpa knaBula Hakara, COXpaHWTb €€ KOf B NepemMeHHON c.

Haiigute u ucnpasbTe noruyeckyio owubky B nporpamme:
HI moka mna

Mapux (x, Yy, XEITHI)

Nlapux (%, Yy, CHUHMUH)

C:=KOI KJaB

| mepeMmMecTHUTE WapPUK
K1

HT0 NPoU30AET, ecnm NcnonbL3oBaTek MMEHHO 3TOT BapuaHT?

Kakve BenuuuHbl, CBA3aHHLIE C LUIAPUKOM, HYXHO WSMEHUTbL B MpOrpaMme
Anst Toro, 4To6bl CABKMHYTL ero BneBo? Bnpaso? Bsepx? BHuz?

Ana nepemellenns wapuka HYXHO M3MEHUTb ero KOOPAMHATH — 3Haye-
HUS NepemMeHHbiX X 1 y. Mpu4ém a3t muameHenus ByayT 3aBUCETb OT TOro,
KaKkylo KnaBuily HaXan nonb3osaresib. Hanpumep, MOXHO Hanwucath 4YeTbipe
YCNOBHbIX oneparopa:

ecin c=KJI BIIEBO wo x:=x-5 Bce
ecnun c=KJl BIIPABO To x:=x+5 BCe
ecnmn c=KJI BBEPX wo y:=y-5 Bce
ecnu Cc=KJI BHNM3 TO y:=y+5 BCe

B uTore nonyyaetcs takas OCHOBHas MporpamMma:

MCIONb30BATE PUCOBATENb
anr YnpapeleHWe KiaBMlaMu
Hay
gyopui nucT (200, 200, cuHwMi)
men x=100, y=100, c
nepo (l, Opo3payHEI)
HI, IOoKa »a
llapmk (x, Y, XEITHI)
C:=KOI KIape
llapux (%, Yy, CHMHUIA)
ecnu c=KJI BJIEBO wo x:=x-5 BCe
ecmu c=KJI BIPABO wo x:=x+5 BCeE
ecnu c=KJIl BBEPX wo y:=y-5 BCe
ecnu c=KJI BHU3 To y:=y+5 BCe
KII,
KOH
Mocne He& HyXHO MomecTuTb npoueaypy lapux W3 npedbiayuiero napa-

rpada.
YnpasneHue no TpebosaHuio

Yto mpovcxoguno B npegbloylien nporpamMme, ecnu nonb3osatesnb He
HaxkUMasn HuKakyio knasuwy? Bcerga nu Takon BapuaHT noaxoguT Ans

nporpaMmMmupoBaHusa urp?

BOo MHOMMX Crly4aax HyXeH ApYyroi pexum: coObiTusi pasBuBaloTCs
HEe3aBMCMMO OT TOr0, HaXan WUrPok Kakylo-nnbo knasuwy vunu Het. OH Bme-
LIMBAETCS TOrHa, KOraa CHMTaeT HyxHoiM. OTO ynpaeneHue no tpebosa-
HMI0. [N TOro 4To6bl MCMONL30BaATL Takoe yrpasjieHue, Haao onpeaenvTb
MOMEHT, KOrfa Mosb3oBarteNk HaXumaeT KnasBuuwy, M pearMpoBaTtb Ha 370
HaxaTtue. OCHOBHOM UMKA NMporpammbl MOXHO 3anucartb Tak:

HI roka 1a

| ecqm HaxaTa KJIABUlA, M3MEHMTh HANPABIIEHME IBIDKSHUA
| HapucobBaThk MapUK
| ®xmaTe 20 Mc
| cTepeTk WaApPUK
| mepeMecTUTE WAPKUK
KIJ,

B npegbloyliem nyHkTe aToro naparpada Haigute, kak MOXHO onpene-
NWTb, YTO MONBL30BATENb HAXKAN KaKyl-TO KnasuLly.
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ANIropuUTMbI U NPOrPaMmMMpoBaHue

Mbl Hanvem nporpammy, B KOTOPOM LIApPUK MOCTOSHHO OBUXeTCSH,
W3MEHAR CBOE HarnpaBneHwe npu HaxaTuu KnaBul-cTpenok. Ecnu Haxars
Ha npobBen (o6o3HadYeHwe BTOW KNaBULIW — KJl TIPOBEJ), Wapwk ocTaHas-
nuBaeTca. HacTe nporpaMmbl, e npu HaxaTuu KNaBu WM3MEHSeTes Ha-
npaeneHne OBUMXEHWH, BbIMAONUT Tak:

eClM CHI'Hall KnapeB To

CI=KOO KJaB

I MUBMEeHMTE HAllpaBlleHUe IBMXEeHMHA
BCe

Y10 Npou3oAET, ecnu KoMaHOoa CUTHAI KIAb BEPHET 3Ha4YeHWe HeT
(HUKakas knaeuwa He Haxara)?

Kak uameHaloTCs KoopauHaThl wapuka npy ABWKEHWA B KaXAOM M3 ye-
ThIPEX HanpaBneHWA?

Mockonbky BenuuMHBl, Ha KOTOPbLIE M3MEHSIOTCS KOOPAVHATHI, TOXE W3-
MEHSIOTCSH, Mbl BBEOEM HOBblE NEPEMEHHLIE:

dx — M3MeHeHue X-KOOPAWHaTbl 3a OAWH LAr:

dy — u3MeHeHve y-KoopauHaThl 3a oauMH war,

Kaxpas nepemerHasi (HE3aBUCUMO OT [APYroi) MOXET BbiTb MONOXU-
TeNbHOW, OTPWLATENIbHON WA paBHOW Hymio. Cneaylolume CTPOYKW 3amaT
nepemellieHre Lwapuka:

X:1=x+dx

y:=y+dy

Kyaa uMmeHHO nepegBuHETCA LWIAPWK, 3aBUCWUT OT 3HaYeHWi dx u dy.
MoaToMy ANS WSMEHEHUs| HaMpPaBsIeHWs OBWXEHUS NPU HAXATUM KIABULLN
OOCTaTO4YHO M3MEHUTb dx KU dy:

ecim c=KJI BIIEBO wo dx:=-5; dy:=0 Bce
ecnu c=KJI BIOPABO wmo dx:=5; dy:=0 =Bce
ecnmu c=KJI BBEPX wo dx:=0; dy:=-5 Bce
ecnu c=KJI BHM3 To dx:=0; dy:=5 B=Bce

ecun c=KJI_[IPOBEJI mo dx:=0; dy:=0 =Bce

B nocnepHeli cTpoke Mbl OCTaHaBIMBaeMm WaprK nNpu HaXatum KnasuiLn
npobena. 3TM KOMaHAbl HYXHO MOCTABUTL B OCHOBHOM LMK BMECTO KOMMEH-

Tapua «M3MEHUTb HanpaeneHve asuxeHus». [MOAHYI0 NporpaMmmy Bbl MOXeTe
cobpaTb CaMOCTOATENLHO.

YrnpasneHme C NOMOLLBIO KnaBuatypbl

BriBOAODbI

e VHTEPAKTUBHOCTL — 9TO B3aMMOAEWCTBME MEXIy 4eN0BEKOM 1 KOMMbIO-

TEPOM.
e OCHOBHbIE Omnepauuu npu ynpasneHun C KnasnaTypbl:
— onpenenvTh, YTO Kakas-To KnaBulla Haxarta;
— OfpefennTb KOJ HaXaton Knasuliu.

e CyuecTsyioT ABa criocoba ynpasieHms ¢ Knasuartypbl:
— ynpaBneHue C OXWAaHvuem, Koraa nporpamma XAET Haxartus ynpas-

NALLEA KnasBuLLn,
— ynpasneHue no TpebosaHuio, Koraa Mnonb3oBaTtesb BMELUMBaeTCH B

paboTy nporpaMmel TOALKO TOrAa, Korpa 370 HYXHO.

e [pu aHUMaumy OBUXEHUA YAOGHO XPaHWTb M3MEeHEeHWsi KoopauHar 0b6b-
eKkTa 33 OAMH Llar B OTAENbHbIX MepemeHHbiX. Toraa MameHeHne Ha-
npaBneHnsl OBWKEHWs CBOAUTCH MPOCTO K M3MEHEeHWio 3HaYeHNin 3TUX

nepeMeHHbIX.
MHTennekr-Kaprta
|llHTepaRTHBHOCTb|
Vuoparnenue
Ynpasienue Ynpasnenune
¢ ORHgaHEeM | ¢ KJIaBUATYDEL 0 TpeboBaHIIO

ecnM cUTHaJl KIaB To
C:I=KOI KiaB
| obpaBoTaTe KOO

| BEBECTHM OOBEKT
C:= KOO KIae

| crepers ODBEKT
|

epemMecTuTs 0OBEKT BCE
naysa

crepers OOBEKT
nepeMecTUTE ODBEKT

|
|
|
|
Puc. 6.53

Bonpocebi u 3apaHus

1. Kakue pABe 3apadm HyXHO yMeTb pewars A18 YyhnpasfieHus 0BbLEKTOM
¢ knaeuaTtypbl? Kakvue 3agayvm HEeBO3MOXHO pelmnTb, ecin He Gyaer
KOMaHObl CHUDHam Kias?

2. Y1o npousowageT, ecnu npy padoTe nporpaMmbl ynpasienus C oXKnaaHw-
eM Haxara kakasa-Hubynb gpyras knasulia, Kpome ctpenok? Kak mMoXHO
yCTPaHWUTb BTOT HeOOCTaToK?

3. Kak MOXHO NpW HaxatuyM Kakoi-nmbo KnaeulK WU3MEHSATb Panuyc

wapuka?
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ANropyTMbl 1 NPOrpamMmM1poBaHve

4. Kak MOXHO Mpu Haxkatun Kako-nmbo KNnasuvLLIM W3MEHATL CKOPOCThL ABW-
XeHus wapwvka?

5. 3adem B nporpaMme ynpasnexHus no TpeboBaHuio MUCMob3oBaHa KOMaH-
ga xoaTs?

6. MoXHO NV B nMporpamme ynpasneHus no TpeboBaHuio NepecTaBUTb One-
patop ecim ... BCe, KoTOpbili 0BpabaTbiBaeT Haxarve Knaesulin, B Apy-
roe MeCTo B OCHOBHOM uukne? OTeeT 0BOCHyATe.

7. BbINOAHUTE MO YKA3aHWIO yyuTensa 3anaHua 8 paboyei TeTpaiun.

NMoaroTossTe coobuieHne
«Onepatop EHGOP B aNropuTMUYECKOM A3bIKe»
NMpakTnueckue paboTsbl

BbifonHuTe npaktudeckve paboTsl:
Ne 37 «YnpasfieHue B pexvme OXvOaHWs»;
Ne 38 «YnpasneHue no TpeboBaHWiO».

30P k rnase 6 na EauHoi Konnekuun uM@gposbix
o6GpasoBaTe’ibHbIX pecypcos (school-collection.edu.ru)

IIpoucXosKAeHNe U OIpejieleHune IOHATHA aJjropuTMa

HMcnonHUuTeNIb ajlroOpuTMa

Anroput™M

BenomMoraTelbHbie alrOpHTMBL

Hucxopamuii 1 6UGIMOTeUHBI MeTOAbI IIOCTPOEHUA CJIOKHBIX ajro-
PHTMOB

KoMaHma mpUcBauBaHWUA

BerBJieHHE

IlosiHOE MW HEIOJIHOe BETBJIEHHE

JleMOHCTPAIUA AJITOPUTMA C BIIOKEHHBIM peTBsieEreM <«Dousblnee HU3
Tpex» B cpefe «KoHCTPYKTOP aaropuTmoB»

Onwucaare ajroputMa EBranaa

IMokaapoBad aHMMAIIUA

frmaea 7
MYJTIbTUMEAUA

§ 46
BeepneHwe

Knrmouesble CLOBA:

e MyJbTHMEIUA e cjaig

e HHTEPAKTHMBHOCTH ® nu3alH

e ycrpoiicTBa MyJibTHMeLHa o TeMa

e TEXHOJOTWH MYJIbTHMEIHa e maJHuTPa

e [IpeseHTAIlluA e I[BETOBOU KpPYT

MoxnsTHe MmynsTumenua

Kax BBl 3HAeTe, KOMIBIOTEPHl ObLIA M300peTeHbl B MEPBYIO ouepenb
INA TOr0, YTOOBl YCKOPHTH CHAOMKHBIE BBIUHCAEHWA — 06paboTry
ICIOBBIX HAHHBIX. OFHAKO TEKCT, PUCYHKH, 3BYKH H BHAEO TOHE
MOKHO IIPeJICTABUTL KaK IeNouKN HyJel u exmHMI. B pesyunbTaTe
B HAmle BpeMd KOMIIBIOTEDbL 06pabaThHIBAIOT caMble PasJMYHBIE BHIBI
uH(oOpManuy, MpuYeM B OCHOBHOM HMEHHO HEYHCJIOBHIE.

MyasTHMeIHa — 9TO HCHOJL30BAHME pasnuYHBIX (POPM IIPeACcTaB-
nenus mHGopManun (TeKcT, rpadukra, aHUMAaIlUsd, 3BYK, BHJEO
U T. A.) B OHOM JOKYMEHTE. '

MpueeanTe NpUMepbl AaHHbIX, B KOTOPLIX obbegnHeHbI:
a) Tekct u rpaduka;

6) rpacduka 1 aHvMauuns;

B) rpadvka, aHMmauus 1 3ByK.

YacTo IpM MCHIOIL30BAHUYM MYyJbTUMEANA HEJOBEK MOKeT BJIH-
4T HA TOKA3 MATEepPHAaJOB: ITIepeiTH BIIepE]| MM BEpPHYThCA Hasdal,
ASMEHHTh HACTPOWKM, BHIOPATH OAMH M3 HPEIJIOKEHHBIX BApUaHTOB
u 1. m. Takoe B3amMOAEHCTBHA UeJOBEKA M KOMIBIOTEPA HAa3BIBAIOT
MHTEPAKTHBHOCTHIO (B3aMMHOIA AKTUBHOCTHIO).
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MpuBeouTe nNpuMepbi MynbTUMeAMa C UHTEPaKTUBHOCTHH.

CoBO «MyJIbTHMEINA» TAKIKE MUCIONAb3YeTCH B CJIOBOCOUYETAHMAX
MYJIBTUME/MA-KOMIBIOTED, MYJbTHMeIUa-HOCHTeNb, yCTPONCTBA MYJIb-
TEMeINa, TQXH?J‘IOI’HH myabTuMesa. K yerpoiictBam mymsTuMenma
OTHOCAT YCTPOIiCTBA, IpefHasHAYeHHbIe s paboTbl ¢ rpaduKoil,
3BYKaMHu, BHJIEO:

® NHCKOBOABI HiA paborel ¢ CD- m DVD-pguckammu;

BHEOKAPTHI, COepyKal(ue MOIHbIe MPONECcCOPhl U ONePaTUBHYIO
IaMsTh;

3BYKOBEIEe KapThl;
3BYEKOBBIE KOJIOHKH;
MUKpodoH;

MIDI-gnaBuaTypy AJs 3alUCH MYS3bIKHM B BHJe HOT 4Yepe3 CIEL-
aNnbHBIH Pa3BEM 3BYKOBOH KapThi;

mioHrep — yCTPOWCTBO, ¢ IIOMOINBI0 KOTOPOI'O MOKHO NPHUHHUMATE,
HPOCMATPUBATE U COXPAHATH HA KOMIIBIOTEDE TeJeBHU3UOHHBIE CHUT-
HaJIBI ¥ pPajMOCHTHAJIEI;

e nudporkie oTOKAMEDPLI U BUACOKAMEDHI.

Hrobs1 paboraTh ¢ ycTpolicTBaMu, HaJO 3HATH, KaK 9To genaercda. Tyr
Ha MOMOINb NPHUXOAAT TEXHOJOTHH.

TexHonorns — cmocob U3TOTOBIEHHS HEKOTOPOTro IpoayvKTa Hu3
HCXOOHBIX MAaTepHaJioB.

Bor HeKOTOpDEIE TEXHOJOrHH MYJLTHMEIHA:
npuémM u 06paboTKa TEeNeBH3MOHHOTO CHIHATA;

® BHJE03aXBAT — BBOJ|, COXpaHeHHe B IudpoBoM Buie u obpaboTka
BUAEOCHUTIHATA;
® AaHUMAIUA — <«OXKUBJEHUe» uH300parkeHus Ha dKpaHe;

3BYKOBBIE 3(Q(deKTr! (co3faHHbIE HA KOMILIOTEpe UJIM 3allucaHHBIe
C IOMOINLI MHKpodOoHA);

TpéxmepHasa rpadura (3D-rpadura);

BUPTyaJbHAA PeanbHOCTh'), MO3BOAAION[AS MONBL3OBATENIO MOTPY-

BUTHCA B MWP, CO3JAHHBIH C IMOMOIIBIO KOMIIBIOTEPa, W AEHCTBO-
BATH B HEM.

1) .
CioBo «BUPTYANbHBIN» O3HAYAET «JeHCTBYIOMMUH M IPOABISIONNN cebs Kax Ha-
CTOATITHI » .

Beenexune

K mporpaMMHBIM CpeJCTBAM MYyJAbTHMEIHA OTHOCATCH:
MyJbTHMEAUAHbIE PHUIOMKEeHNA — HHIUKJIONEeANH, HHTEPAKTUB-
HBEIE 0OydAarol(He KYpChl, KOMIBIOTEDHEIE HIDHI, TPEeHAKEDPHI, PEK-
JIaMHBbIEe POJIMKHW, KOMIObIOTEDHBIE NPE3eHTAlud A AD.;

e CcpelicTBa CO3JAHHUA MYJILTUMEJUHHBIX OPUJIOMKEHUIl — pelaKTophbl
n3o0paskeHuii, 3ByKa ¥ BHAEO(QUIBMOB, NPOIPaMMbI JJIA CO3JAaHUA
npeseHTa .

B pT0if riaBe Mbl HAYYMMCS CO3/aBATh MYJbTUMEAMHHBIE KOMIIBIO-
TepHBIE IPE3eHTAIMH, C MOMOIIbI0 KOTOPBIX MOKHO IOKas3biBATH DU~
CYHKM ¥ BHUJ€O BO BpeMs AOKJIAJ0B M BBICTYILIIEHU.

YT1o Takoe npeseHTauua?

Panbiie, KOryia UeJOBEK BLICTYIAJ [epej MyOJUKOM M XOTes IoKa-
3aTh KaKwe-To KapTUHKHN, OH pucoBaj OoJjblIMe IIJIAKATHL ¥ pasBe-
MHUBAJ MX BAOJHh CTeHbI. 1I0TOM cTaju WCIOJIb30BaTh PHUCYHKH Ha
Ipo3pauyHoil IJIEHKe: C IIOMOINBIO anmapara, KOTOPBI HAa3BIBAJICSH
KOZOCKOIIOM, 9TU PHUCYHKM MOXXHO OBLIO BBIBECTH Ha 3KpaH. Ceifiuac
BHICTYIAOMIME FOTOBAT HAOOp IJIAKATOB HA KOMIBIOTEDE M BBIBOAAT
WX HA 9KpPaH € HOMOIIbIO IIPOEKTOpPa. Takoil HaGOD BJIEKTPOHHBIX
[LIAKATOB HA3BIBAGTCS KOMIIBIOTEDHON IpeseHTalued, a caMu Iuia-
KaTel — cJaaigamMu.

KoMuIbloTepHasi TPe3eHTAusi — 9T0 HAO0OD M300parkeHuiu (cnaii-
JI0B), KOTOpBIE CMEHAIOT ApPYr Apyra 10 KoManjAe 4YeJOoBeKa HIn
yepes 3afiaHHble IPOMEKYTKM BPEMEHH.

Yame BCEro AJNA MOATOTOBKHU CJIAWJ0B MCIOJb3YyeTCsA IporpaMmma
PowerPoint m3 narxera Microsoft Office nnn GecmyiaTHas IIporpaMma
OpenOffice Impress.

Heckonbko AECATUNeTUi Hasag CraifioM HaseiBanu Kaap (oTonneH-
K, BCTaBfeHHblA B pamky. Cnaigpl BCTaBnanv B cneuuanbHbil Bnok, oT-
Kyfa OHW BbIABWIAMCb MO OAHOMY B MPOEKTOP 1 BbIBOAWINCH Ha SKpaH
(puc. 7.1).
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Puc. 7.1

Cnainp, B KOMMbLIOTEPHOW Mpe3eHTaUMKU MOXeT coaepxarb camylo pasHyio
MHQOPMALMIO: TEKCT, PUCYHKM, Tabnuuel, OuarpaMmbl, aHUMauuio, BUOEO-
Gunem. B npeseHtaumio MoxHO [006aBnsSTb 3BYK, KOTOPbIiA npourpbiBaeTcs
, BO BPeMSs nokasa OOHOr0 WM HECKONbKWX Clnanipos.

' K kaxpgomy cnaiiny MoxHo [obasuTb 3ameTku. B 3ameTkax Bbl MOXeTe
3anucatb MPUMEPHbLIN TEKCT BalLero BLICTYNIEHWS WM KOMMEHTapuu. Bo
BpemMs n::;xaaa npeseHTaunn 3amMeTkn He BbIBOASITCA Ha IKpaH.

Cnailfibl MOXHO pacneuarath (B TOM YACNE W B YMEHbLUEHHOM pa3mepe,
N0 HEeCKOsbKy CNnanfoB Ha cTpaHuue), u Torga y sac GyneT paspaTouHbiid
marepuan ans caywarenein. Mm 6ynet ygobHee creauTb 3a BbICTYNAEHWEM

. W 3apaBarb BOMPOCHI,

CopepxaHue npeseHTauui

ITens moboro moxmagumKa — COOGIIMTH KaKyIH-TO uHpOpPMATIHI0O H
ybenuTh chayimarteiei B TOM, YTO 9TO AeHCTBUTEIBLHO BAIKHO. s
9TOro HeoOXOAMMO MOAATH MaTepHal TaK, YTOObI CIYIIATEIAM OBLIO
WHTEPECHO, 4YTOOBI OHHM BCE MOHAJH W CHENAJTH HYKHBIE BBIBOJIBI.
IIpesenramua 0OBIYHO COCTOUT M3 TPEX pasmesos:
® g6edenus, THe Bbl DACCKA3BIBAETE O TeMe U €6 BAaYKHOCTH
® OCHO8HOU uacmu, copepskaiiell rIaBHy HHpoOpManuio (Hampu-
Mep, IpeJjaraemMoe pelneHue npobiemMbl, ero MOCTOMHCTBA W HE-
JOCTATKH);

® 3aKAI0YeHUA, TJe HYXKHO IIOABECTH HUTOTH H ellé pas chopMyIu-
POBaTh OCHOBHEIE MBICIH IOKJIazd.

Has Toro 4Tobel NMPaBUABHO OTOOPATE MHMGOPMALMIO IS IIpe3eH-
TAIMU, HEOGXOAMMO MOHATH, KAKYIO 3a/a9y MbI XOTHM PEIIUTh.

0 Kommnbrorepnas nmpeseHTanmus CIyKHUT AJIs UIIIOCTPAIMH YCTHOTO
BBICTYILIEHUS,

BeepneHune

Pas6eiiteck Ha rpynnbl no 3—-4 yenoeeka. MayuuTte cnaidf, NnokasaHHbIv

Ha puc. 7.2. MoaroToBbTE KpaTkoe BbICTYMAEHWE OT rpynnbl C OTBETaMK

Ha chnenyolwue BOMNPOCHI.

— Y7o creayeTr roBOpUTL A0KNagquky npu  BbICTYNAEHWW MO 9TOMY
cnanpoy?

— YeneloT N1 3pUTENM NPouYUTaTh TEKCT BO BPEMS BbICTYMIEHWNS?

— Kak Bbl OLlEHMBaeTe KOMWMYECTBO TekcTa Ha cnanpe (MHoro, pocra-

TOYHO, Mano)?
— Kak Bbl mpegnaraerte ynyyliuTb coaepxXaHue aToro cnavipa?

JNncuua

Nueca, wnu nucunua, — obuiee HassaHwe
HECKONbKUX BULOB MNEKOMUTAIOLLUX CEMECTBa
ncosbiX. JInwe 11 BUAOE 3TON rpynnbl OTHOCHT
K poay coBeTBeHHO nucud, (nart. Vulpes).
HaubBonee W3BECTHLINA 1 PACNPOCTPAHEHHbIV
npencraBuTens — 06blkHOBEHHAA NUCULA
(Vulpes vulpes). Ilucuubl BCTpeYaloTcs B
GONbKNOPE MHOMMX HAPO0B No BCEMY MUDY.
CornacHo CoOBpemMeHHbIM NpencTasieHnsAam

0 hUNOreHnn NCcoBkIx, rpynra nMcuL, —
nonnduneTnyeckas, cnegosarensHo,
HenpurogHasa B Ka4ecTse TakcoHa.

Puc. 7.2

IlpeseHTa A He 3aMEHHUT 35JeKTPOHHBIA y4eOHUK, CIPaBOYHUK,
SHIIMKIIONEINI0, BeG-cafiT, mOTOMY 9YTO 3TO JAPYro# KaHp. He nymx-
HO BBIBOAMTH HA CJAHJBI BeCh TEKCT BBICTYIIeHHA. Ecam BBl XOTH-
Te, 4TOOBI Te, KTO OTKPBLI NPE3eHTAWI0, CMOTJIN POYUTAThL TEKCT,
nobaBbTe €ro B 3aMeTKW K Ka)kaoMy ciainy. Jlogm 4uTaoT TeKCT
Ha caaiiax OsicTpee, 4eM BbI T'OBOPUTE, ¥ eciId MHpopManusd oymer
IyOIMpOBATHCH, OHH IIePeCcTaHyT Bac CJyIlaThb. IobaBnAaTe B Npe3eH-
TAIMI0 MHOTO TeKceTa GecCMBICIEHHO, ero BCE PaBHO HUKTO He ovaer
YUTATh.

He mneiTaiiTech BKJAKYHTL B IPE3EHTANIUWI0 MHOT0 HH(poOpMamuul.
HaoBopoT, BCé JuinHee, WTO He «paboTaerT» Ha Bally Ielb, HYKHO
y6pars. Ecau BbI gymaeTe, UTO KaKasg-TO HWH(MOPMAnus MOXeT IIO-
HaxoOUTHCA BO BPeMs OTBETOB HA BOIIPOCHI, CAeJaiTe AOIOJHHUTEeNb
Hble CKpBIThie caaiabl. OHEH He OyAyT HOKasaHbI BO BpeMs Balllero
MOKJIama, HO Bbl BCErja CMOJKeTe MepeiTH K HUM, eclH 3TO oymer

HeobxoamMo.

3
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An3aH npeseHTauum

Jna mpeseHTAaIMH Ba){HO He TOJBKO cojiepskaHue, HO u odopmie-
Hue. Ha mepBBIX mopax MOIKHO BOCIHOJB30BATHCH T'OTOBBIMH CTHJISMH
(TEME:I\III) odopMIIeHHsI, KOTOPble paspaboTaHbl NpodecCHOHATLHBIMU
nusatinepamu, B PowerPoint meHo pana BeIGOpa TeMbl HaXOAUTCHA
Ha Braagke Juszaiin (puc. 7.3).

Aa

Aa
m@nﬁﬁ

Jlns wamjoii TeMbl BBl MOKeTe BBIODATH IIBETOBYIO ITAJHUTPY, Habop
mpu@ror, ¢oH.

OneITHBIE aBTOPBI MPE3EHTAIAN PEIKO HMCIOJIB3YIOT NOTOBBIE TEMBI,
a obbr9HO cozparoT cBom. OmHA M3 BAXKHBIX 3a1aY, KOTOPYIO IIPH 5TOM
OPUXOAUTCH pelraTs, — BbIOOpP 1BeToB Ana (doHa m Tekcra. lap-
MOHHWYHEIE COYeTaHWA IBeTOB H3ydyaeT Teopuda nBera. [aa seiGopa
NaJATPBl OIPUMEHAIOT IBeToBoil Kpyr (puc. 7.4 u uBeTHONl PHUCYHOK
Ha dopsane).

Puc. 7.3

Aénreii
BenéHbIil RpachIﬁ
Tonmyboit IlyprypHsi
Cnﬁnﬁ
Puc. 7.4

Ecnu myxuO BbIOpaTH ABa I1BeTa, 0O0BIUHO OepyT IiBeTa, pacmo-
ﬂq:ﬁcemibre HAIIPpOTUB /APyl JApyra, HaopHMep KPacHBIA W roJy0oin
KENTeIM ¥ cuHuN. Tpw nBera BeIOMpAIOT B BepIIMHAX paaﬁocmpon:
HEro TPeyroJbHHKA, HAIpUMep KPaCHBIH, CMHMHA W 3eJ6HBI. MOMKHO
BRIOMpATE OBeTa B BepPIIMHAX KBajJparTa U [PYTUX PaBHOCTOPOHHHUX
¢uryp (IATUYTOJIBHHUKA, MIECTHYTOJbBHMKA U T. II.).

BeepeHue

He zabuniBaiiTe, 4TO €CTh eINé UYEPHBIA H fenwlii IBETa, KOTOPHIE
OueHb XOpOIIO COYeTAIOTCs CO BCeMH OCTATbHBIMUI. Iunsaitaep Pomxep

Busk fpaske cQOpMyNHpPOBaJ TAKYI MBICIb: «IlepBriii nBer — OeJbIil,
BTOPOil — UEDHBIN, TPETHH — KpacHblii». JledcTBATENHHO, 4yEpHBIH H
Gembiii — OTO CaMBbIii TEMHBIA M caMbIil APKHH 1BETa, ¢ HAMH OTJIIH

HO codeTaeTcs KpacHBIH, ero MOYKHO MCIOJB30BATh A BBIJIENICHUSA.
Xopomuii KOHTPACT TakiKe MOJydaeTcs [pU MCMOJIb30BAHUM HTEPHOTO
mBera pAgoM c kéaTeiM. Tak, HampuUMep, obozuavaeTcsa ollacHas 30HA

Y & & & (cM. 1BeTHOH DHCYHOK HA dopsaie).

PaboTas B rpynnax, cpaeHuTe [ga cnaipa wa puc. 7.5 (cm. LIBETHON
pPUCYHOK Ha dopsaue). OTBETHTE Ha cneaylouwme BOMPOCHI.

— Kakyio 3afady peuwiaeTt BblaeneHvwe LUBetom B oBoux cny4asax?

— Ha kakom cnaiipe uHdbopmauus BOCNPUHUMAETCH nerye?

— Kakue pekomeHgauuu Bbl MOXeTe Aarte Mo BbIGOPY UBETOB cnainpa?
— Kak Bbl Bbl pekoMeHaooBanu yny4wmntb Kaxkblii U3 cnanos?

BobTein

+ BblBEAEHE B AHIINK
« cTanpapr ¢ 1888 roga
* g Poccum © 1970-x ropos
= pocT oT 52 ™

* ron0Ba KpynHaa

: Nef * yLIW CpeaHero paimepa
*'rna3a cpen 3 : * [nasa cpeAHero pasmepa

* WeA BhiCOKD NOCTae + e BbICOKO NOCTaBABHHAA

Puc. 7.5

Cnaiif He AONKEH BHIIVIAAETH PAa3HOIBETHBIM, Kak nonyrait. Hle-
aTeabLHO MCIOJB30BATHL He 0ojiee TPEX-YeThIPeX IBETOB (nna doHa,
3ar0JI0BKOB, OOBIYHOrO ¥ BBIAEJIEHHOTO TeKcTa).

Boiroabl

e MyibTUMenMa — 9TO MCIONB30BAHHE PASIUIHBIX dopM mpejcTaB-
Jeausi ¥H(MOPMAIIMA B OJHOM JOKYMEHTE. IIpumepsl TPUMEHEHUA
TeXHOJIOTMH MYJbTHMEIHa — BUIEO(DUIBbMEI, KOMIBIOTEPHbIE IIPe-
BeHTAIlMH, UI'PBI.

e KomMmmpioTepHas Npe3eHTAludA — 3TO Habop maobpaskenuit (ciail-
IOB), KOTOpble CMEHAIOT APYT Apyra mo KOMaHIe JeJjoBeKa WJIH
ABTOMATHUECKH uYepe3 3aflaHHble MPOMEXYTKH BPEeMEHMH.

.
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e KommelorepHas NPES3EHTANMUA CHYKHUT AT WIUIIOCTPAIIMH YCTHOTO
BREICTyILIeHHA, ['1aBHaa 3ajadya NpPe3eHTAIIMHA — JIOHECTH HHMOP-
Manup A0 caylnaTesei,

e Crmalii MOMeT COJepiKaTh TEKCT, PUCYHKH, TAGIUIBI, [UarpaMMEbL,

AaHUMAIIUI, 3BYK, BHUIeo(uabM. K caaiijaM MoMHO n00aBIATH
TEeKCTOBBIE 3aMETKH.

e B npeseHTanmuu OOBIUHO MCIIONB3YIOT He Oosee 3—4 mBeros. Omaux

M3 JIYyYIIMX TPEXIIBETHBIX HaOOPOB — UEpHBINA, Oenbii u Kpac-
HBIH.

MHTennexkT-kapra

Obpaborra TV-curuaios fmcxosopsr DVD

Bupmeorapra
Buneozaxsar - 3ByrOBas KapTa
Anumanus Texnonoruun YerpoiicTBa - Muxpodon
3BYKOBEIE 3((eKTE MYyJAbTHMEIHNA | | MyJAbTHMEeANnA MIDI-&rasnaTypa
3D-rpaduka \ /_/ TioHED
BupryaneHas pealsHOCTE Doroanmnapar
MyasTEMenHA
T p————ca | [ | Buneoxamepa
WO EHUA
' IIporpammusie
Cpencrea cozganns D Tercr
MYyJIbTHMeLHa- i e i Pucynru
Ipe3eHTAIHH 3
BYE
Bugeo
SameTKn
Puc. 7.6

Bonpocsl U 3agaHua

1. Kax BB gyMaeTe, MOKHO JIM MCIIOJB30BATh KOMIIBIOTEpPHBIE IIpe-
3eHTAOMK KaK caMOCTOATeNIbHEIe NokyMmeHTHI? Ilouemy? O6Gcynure
2TOT BOOPOC B KJacce.

2. Kax BBl cumraeTe, HY)KHO JM IMCATh ILaH (cleHapuii) mpeseHTa-
nuu? OrBer obocHYITE.

3. ITouemy He PEKOMEHAYIOT pasMeIaTh Ha ciaalizax MHOrO Texcra?
CoryacHbl JIA BBI € 3THM MHEHHEM?

4. Kak MOHO HCIOJL30BAThH 3aMETKH K cjaiizam?

5. IlpenyioskuTe BAPHAHTHI WCHOJL30BAHWA CKPBITHIX CHAMIOB.

6. IIpoBepbTe, Kak roToBble TEMBI O(POPMJIEHHS B Balleil mporpamMmme
JUIsA TOJATOTOBKM IIpe3eHTamuu OYyOYyT CMOTPEThCH UYepe3 IPOeKTOp.
Hpasurca nu Bam pesyabraT?

PaboTta co cnannom §47

7. Haiinure B WurepHeTe GecmaTHhIe IPeseHTAllMN HA HMHTEPECYIO-
myio Bac TeMy, obcyaure B Kjacce, Kak OHH o(popMIIEeHBI.

8. Brnibepure TeMy, Ha KOTODPYIO BBl XOTeJIH OBl CJ];&JIfTB npeseHTa-
nuio. CocraBbpTe ILIaH Ipes3eHTAMY U3 5—6 cnaupos,’ aan.ncas
HAa3BaHUA CJAANRTOB. _ ' :

0. BeioJHHATE N0 YKa3aHUI yUYATeadA 3alaHusd B paboueii TeTpagH.

MoarotoekTe cOObLEHNe

a) «DMOIMOHANBHEIN U JeJ0BOH CTUIL B IPE3EHTAIUAAX>

6) «IIpesenranuu, KOTOpbIE JEJa Crus Ixo6c»

B) «Ilomb3a m Bpej NPe3eHTALNH»

UHTepecHbie CanThbl

color.adobe.com/ru/create/color-wheel/ — mon6op I[BETOBOM TMAaHATPHI
paletton.com — moaGop I[BETOBOH MaJUTPEI

NMpakrTuueckas paboTa

BoirioEuTe npaKTHdeckyio padory Ne 39 «Apajus NpeseHTarui».

§ 47
PaboTta co cnangom

Knwouesbie crLoea:

e ciail] e (hoH

e MakeT ¢ KOHTPACTHOCTh
e BLIpaBHUBaHHE ® 3BYK

e mpudT e BUJEO

® CIIUCOK

OOBIYHO Npes3eHTaluKu COoAeprRaT HeCKOJIBKO cnaipos. Ho MBI HA-
yHéM ¢ MPOCTOH 3ajjauy — CHAvyajia HayduMcs IpPamMoOTHO ohopMIATH
OIVH-e[MHCTBEHHBIA cnaiin. B m060i1 MOMEHT MOJKHO IIPOBEpPHUThL, Kak
BBIDJIAZMT caaiifl B PesKuMe NpocMoTpa (HAa IOJHOM pKpaHe), HayKaB
Ha kaapumry F5.

137




b/

MynsTumeaua

Pabota co cnangom

MakeTbl

Ilpu cosmanum cJhaiiga MOMKHO MCIIOJB30BATH T'OTOBbIE MAKETHI WJIH
JejaTh BCE BpyuHYIo. MakeTsl — OTO TOTOBhIE BAPUAHTHI pasMelle-
HusA uHpOpPMAIMM Ha ciaiije.

Pazbelitecb Ha rpynnbl no 3-4 4enosBeka. Kaxpas rpynna nocne He-
CKONMBKUX MUHYT 0BCYXAEHWUS NPeacTaBisieT HEeCKONbKO BapuaHToB pac-
NONOXEHUs1 martepuana Ha cnanpe:

1) HaseaHue npesedTauum WU 1MMa aetTopa,

2) 3aronoBOK chnanpa, TeKCT W PUCYHOK;

3) 3aronoBOK, TEKCT W OBa PUCYHKA.

B mnporpaMmax [AJfA CO3JaHHUsS [PEe3eHTAIU eCTh I'OTOBLIE MaKe-
Thl, paspaboTaHHBIE ONBITHBEIMH cHeIHaTucTaMuU. BOT Takume MaKeThl
npejgnaraer nporpamma Impress (puc. 7.7).

R - —
ee s ——— e ==
_— = etk
T |. I
[isifio] Y AT | 1 | i
BEEE TSR P | LIC1C]
Puc. 7.7
IlepBeIil MakeT B BepxHeM pAAY — IIYCTOH, ecjn BIOpaTh €ro, Bce

aJIeMeHTHI IIpuAéTca mobaBaaTs BpyuHyio. Ha ocTanbHBIX ABHO BBIIE-
JseTcA 3arOJIOBOK M OHA HJIM HECKONBKO objsacTeil Jis 5IeMeHTOB
crnaiiga. B kamxayio ofyacTk MOYKHO BCTaBHTL TEKCT, PHCYHOK, AHA-
rpammy, Buaeo. Pasmepnl obnacreil MOMKHO MEHATH, epeTaACKHUBaA
MapKepBl HA YIJIaX PaMOK.

BribpaB onuH W3 MAakKeTOB, Mbl YBHAWUM IIPUIVIAIIEHHE K BBOXY
OAHHBIX B Kaymou obmactu (puc. 7.8).

" [nA pobaereHus saronoska
. WenkHure Mblllblo |

[+ [ins AOBARNEHNA TEKCTa LEMKHITE MbILLEID

Puc. 7.8

TekcT, KOTOPBIA MBI celidac BUAWM, HCUYE3HET, KOrJa MbI BBEIEM

9T0-TO CBOE.
Kpome TekcTa B KaskK[blii GJOK (KpoMe 3arojioBKa) Mbl MOKEM

BCTABHUTEL TaOIHUILY [E, AuarpaMmy [m, PUCYHOK @ WO BUIEO-

buabm .

PasmelleHve 3NeMeHToOB cnanga

O6cyauTe B KNacce, BEpHbl Nv Cliefyolme BblCKa3biBaHUA.
a) OcHoBHasi 3ajaya cnaiga — nepepjare MHGOPMAUWIO.
6) Odopmnenve cnaiifa He BAWAET Ha BOCMpUATLE MHbopMauun Ha
cnange.

B) MoxHo Oo6aBnaTb Ha crlaif, PUCYHKWU «ONis KpacoTbl».

I'naBHas sajada NpeseHTAIMHA — AOHEeCTH MHMOPMALHNIO.

Bbl DOMMKHEL ceaTh Beé, uToOBl 06JerduTh 3PUTENIAM ITONydeHue
nupopmanuu. JluniEue sIeMeHTHI cjaaiga — 3TO nHQOPMATIHOHHEIH
IyM, OH He yJydIlaeT BOCIDHATHE, & TOJBKO YCJIOXKHSET €ro.

YeioBeK He MOMKeT BOCIPUHMUMATH MHOTO HMH(pOpMAIVN OLHOBpE-
MEHHO, TO0dTOMY OOBIYHO Ha cjaiy pobapiasioT He Goiee 7 saeMeH-
ToB. MejKHe meTaJil 3aCTABIAIOT JIIOJell HaIpAraThb 3peHue, Io3ToOMYy
Jydllle WX HEe HUCIO0JIb30BaTh. XOPOIIO, €ClIH Ha ciaalize OVIYT TOJBKO
Tpu Beaylux obbexra. Ecnm Ha chiaiifie 0Kasalloch 6onprre 7—9 o06B-
eKTOB, Jyullle MmogyMaiiTe O TOM, 4TOOBI cAexaTk OAMH AOIOJIHHUTEID
HBII caafiz.
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MynbTumeana

CpaBhuTe fABa cnampa Ha puc. 7.9 (CM. LBETHOW pucyHOK Ha dop3aue)

M OTBEThLTE Ha BOMPOCHI,

— Hem oTAmMHaeTcs pacrnofoXeHue aNemMeHToB?

— Ha xakom cnaiige nerye BocnpuHUMATL MHAGOPMALIMIO?

— B kakom mecTe cnaiga HyXHO pacnonaratb Camylo BaxHyl MHbOP-
Mauuio: B UEHTPe Wnu Mo Kpasm?

a) [AKyTCKue notwaam 0)

* wepcTts 8-15 cm

AKyTCKMe nowaaun

* MOTYT KOPMUTHCA TPABOH * wepcrs 8-15 ¢
b M
HB'I‘ID,!J' CHera
* MOMYT KOPMMWTLCA TPRBOI
* HMBYT Ha OTHPBITOM BO3AYXE Ma—E,q c:era ¥

KpyrabiA rog (-60°...+40°C)
* nacyTcA TabyHamm

* UCNONb3YIOTCA AR
BEPXOBOM €34kl

* WUBYT Ha OTHPLITOM BO3yXe
Kpyrabia rog (-60°...+40°C)

* MCNONGLIYIOTCA AnA 5
BEPXOBOWH €30kl 2 -
b . S 8

* MACO W MONOKO e,

A 4%
* nacytca TabyHamu

* MACDO W MONOKD

Puc. 7.9

CpaeHuTte aBa crnakipa Ha puc. 7.10 (CM. LBETHOW pucyHOK Ha dopaaue)
M OTBeTkLTE Ha BOMPOCHI.

— Yem oTnuyaeTcs pacnoniokeHue 3NemMeHTOB?
— Ha xakom cnailige nerde socnpuHMMaTh UHMOPMALIMIO?
— Kakue pekomeHpauum Bbl MOXeTe nOaTh?

a) 6)

YuyéHbie [ipesHei MNpeunn YyéHble JpesHel Mpeumn
Apxumes, -

i Apxumes,
WM 8 HEBH R il "
w3 Chpanys. Caethn MycMBcTan Grapaimei 8 ?:uam l:_!"!:"' AETEMATHE, (e 30 W B
] | 3 L
PRAROCTETIRM, B8TDR pHGa Bans kaoBperanni 5 5 ATTOR PAAA

Bammen mobperenih,
T @anec Apenserpesecrni dnnocod s
Maresiaten. Ciomraercn
DUHDBONONOMHH KM B ORI PIIRCRDR
$unocodmn. lepmam
ADHSEIA HECHO AL FEOM TN BT IO
Feopem.

{ Panec

Cwutaeirs

ey o

FEDMATRHLATHINE TROp e

lepogot lepanor
Jlgreaherpedscsni woropu, AETOR MOTOpUkECHOND STOD MCTOP
P P TRANTATE NACTOpHN S, ONMCBIRAKIISTD frexs-nepruacie
& B " mOfE W BN MO CONPEMBN Kbl Sy HARoACE,
MYy HEPOA0E
Puc. 7.10

JJIeMeHThl Ha clailjle He AOJIKHBI OBITH pas6pocaHbl B upous-
BOJIBHOM TIOP#AJKe, UX HYKHO 3PDUTENIbHO CBA3BIBATH APYI' C APYIOM.
Il 3TOro MCHONB3yercs BhIDAaBHHBAHME IO BEPTHKAIU U rOpU30HTA-
U, BbIpOBHEHHBIE 3JIeMeHTHI 00pasyIOT B CO3HAHMM UEIOBEKA eIUHOe

PaboTta co cnainpom

[eyioe: HEBUIWMAs JUHUA «CBASBIBAET» WX, JaKe €C/IM OHHM HaXOMAT-
¢ Ha HEKOTOPOM PpacCTOAHHHU Apyr orT apyra. JLis BBEIDABHUBAHUA
Bbhl MOJLETe HMCIOJNL30BATH BCTPOEHHBIE BO3MOXMCHOCTH IIPOTPAMM IS
TMOATOTOBKM Tpe3eHTaui:
® 20pU3OHMAJLHOE 6bIPAGHUBAHUE: TIO JIEBOM HMJIM IPAaBOM IPAHHILE
00BEeKTOB, HO IIEHTDY;
® gepmurcd/ibHoe 8blpAGHUBAHUE: TI0 BEPXHEH MIM HUIKHEW IPaHHIE
00 BeKTOB, TI0 cepeliuHe;
e pacnpedejernue no 20pu3OHMANU U BePMUKAIU (Ha paBHBIX pac-
CTOAHUAKX APYT OT APYra).

OdopmneHune Tekcra

Il Toro 4TodBI TEKCT ObLI BHJEH C 3aJHUX DPAJOB ayIHTOPHUH, €ro
pasmep pgenaioT He MeHee 24 NYHKTOB (HATOMHUM, TO 1 mysKT =
=1/72 poi¥ima, a 1 gwoim = 2,54 c¢m). BarojoBku ciaafgoB aea-
0T KpyIHee, YeM IOJ3ar0JOBKM W OCHOBHOHM TEKCT chaima, Bejlb HX
JOJIKHEl 3aMEeTUTh IePBBIMH.

Pasmep mpudTa AJA KamJ0ro THIIA BJIeMEeHTOB JOJIKEeH OBITH
ONMHAKOBBEIM Ha BCeX Claiijax, HalupuMmep, 32 nyHKTa ANA 3arojioB-
KOB U 24 myHKTa IJA TEKCTa.

Ilns mpeseHTANMM OOBIYHO BHIOMPAIOT IIPHAPTHI Oes saceder
(py6uensie), manpumep Arial, Calibri, Helvetica. [leno B TOM, ¥TO
TexerT, HAOPAHHBIA IIPHPTOM ¢ 3aceykaMu (IEPTOYKAMU HA BEPXHMX
U HUMHHAX KOHIIAX OYKB), Ha pacCTOSHHM CJIWBAETCA B OJHY Mac-
Cy, M OTHeJbHblE OYKBBI TPYAHO DasobpaTk. B npesearamui OOBIYHO
MCIIONB3YIOT He Gojiee NBYX HasBaHuil mpu@roB (rapHATYP).

YacTo TeKcTORasag mH(popMAanusa Ha ciaaijie oGopMigeTcda Kaw CIi-

COK:

a) 6)

CemMencTBOo ncosbie 3Tanbl MOaenMpoBaHna

Mogcemencrea: 1. MNocTaHoBKa 3aga4qu
e Bonysu 2. PaspaboTtka mogenu
e CobaybK 3. TectuposaHwe Mogeny

e Bonblueyxme nuculbl 4. BKCNEpPUMEHT C MOAEenNbio.

5. AHanna pesynsTaTos.

Puc. 7.11
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PaboTa co cnaigom LT

Cpasnute aga cnaitpa wa puc. 7.12Y u otsetste Ha Bonpocs
— Yem omnuyaeTcs opmaTvpoBaHue TekcTa Ha craigax? '
— Ha xakom cnaiige nerde BOCMPUHMMATL WMHGMOPMALWMIO?

— Kakue HegocTatku odopmneHus Bbl yBUAEnn?

— Kak MOXHO ynydqwmnTe dopmMarupoBaHvie cnainos?

a)
3apaum
3apaua 1. 3apaua 2.
B 6ybnuke 1 pgeipka, a Mnowans OAHOro yxa
B KpeHoene B nBa pasa choHa pasHa 10000 ke. cm.
bonblue. Hackonsko VY3Hah B kB. M nnowans
MEHblUe  ObIpoK B 7 YLIEeR 12 OAMHAKOBbIX
bybnukax, yem B 12 CNOHOB.
KpeHoensx?
06)
3apauu
3apaua 1. 3apaua 2.
B 6ybnuke 1 gbipka, a Mnowaab ogHoro yxa
B KpeHpene B Apa pasa cnoHa pasHa 10000 kB. cwm.
Bonble. Hackoneko Y3Hait B KB. M nnowags
MEeHbLUE ObIPOK B 7 ywein 12 oauHakoBbixX
bybnukax, yem B 12 CINOHOB.
KpeHaenax?
Puc. 7.12

B kHHMrax TexKCT BhIDABHUBAETCS 10 INMPHUHE (T. e. BHIPABHUBAIOT-
€A JeBad W IpaBas rpaHullbl). JTOT OpHEM Xopomio paboraer, ecam
CTPOKHA AOCTATOTIHO JNUHHBIE. B npesenranmusax bl ucnom,syem, Bosee
KDYIOHBIM IIPU(T, ¥ OPU BBIDABHUBAHMM II0 IIUPUHE IIOJIYYAIOTCSH
O4eHb OOJNbIIME «ABIDKH» MEKAY CJIOBAME, MO3TOMY HYIKHO HCIIOJb-
30BaTh BLIDABHMBAHWE 110 JIEBOHM I'pDaHUIE.

CpasHute fBe napbl cnaingos Ha puc. 7.13 u pwvc. 7.14 Ona kaxpon
napbl OTBETLTE Ha BOMPOCHI. '

— Hem omnuyaeTcs dopmatupoBaHue TekcTta Ha cnaigax?

— Ha kakom cnaiige nerde BocnpuHWMaTh MHMOPMaLMO?

— Kakue Hepoctatkv odopMieHus Bbl YBUAENN?

— Kak mMoxHO ynyywnte gopmarupoBaHue cnaingoe?

1) :3 r Ocme r heg H
afayy U3 KHHATH: C p . B. 3&2!,& HHK. arnanHoe nocodue o MaTeMaTHKe.

a) 6)
benyxa benyxa
Topa Benyxa — HauBbICWaR Touka MopHoTO Topa Benyxa — HanBbICLWEA TOUKA lopHoro
Antan. Ee BuicoTa — 4509 m. 3aeck Gepét caoé Antan. Ee seicora — 4509 m. 3gece bepér ceoé
Hauano peka KaTyHb. HassaHue Hauano pexa KatyHb. HalsaHue
«Benyxa» NPOUCKOANT OT 0BMALHONO CHera, aBenyxan NPOMCXOAUT 0T 06MALHOID CHEra,
NOKPBLIBAIOLEro FOPY OT BEPILIMHbI A0 CAMOr0 NOKPBLIBAOLLETO TOPY OT BEPLMHEI A0 CAMOTO
OCHOBAHMWA, OCHOBaHMA.
L |
Puc. 7.13
a) [ 6)
benyxa benyxa
« HauBbicias TouKa lopHoro Antas » HauBbICLWAA TOUKa MopHoro AnTan
e Bbicota — 4509 m * Beicota — 4509 m
e Hauano pexku KaTyHb ® Hauano pexku KatyHb
« «Benyxa» — 0T 06MNbHOrO CHera, « «Benyxa» — oT obunbHOrO cHera,
NOKPbIB3IOWEro BCHO ropy NOKPLIBAKLWErD BCIO rOpY
| S
Puc. 7.14

BrlpaBHHBaHUE IO LEHTPY HCIOJB3YIOT TOILKO JlIS 3aroJIOBKOB.
HeponycTuMO BHIDABHHBATE IO LEHTPY JJIMHHBIE TEKCTHI B TeM bonee
cnucku. Jlesno B TOM, UTO POBHAA JieBas IpaHHUNa n MapKephl CIyHaT
a8 TOro, 4Todnl OBIIO JETKO HafiTi Hauasno ciexyioriei crpoxm. Ilpm
BLIDABHUBAHHUHU [0 IEHTPY B KayKOH CTPOKe TeKCT Ha4MHAETCHA B pas-
HBIX MecTax, ¥ HaiTH HaYajlo CTPOKU HAMHOTO CJIOMHEE.

CpasHute cnanpbl Ha puc. 7.15 1 oTBeTbTE Ha BOMPOCHL.
_ Yem oTnvuaetcsa dopmarvpoeaHve Texkcta Ha cnanpax?
— Ha kakom chnaiige nerde BOCMpUHUMATb nHdbopmMaumio?
— Kakue HepocTatku ODOPMIEHUS Bbl yBuoenu?

— Kak MOXHO ynyqwnTb gopmarnpoBaHne cnanpos?




MynsTumeana

Pa6oTta co cnaioom RL¥4

a) iy : 6) .
* Bynkausl Kamyatkm | BynKaHbl KamuaTku
o R&pﬂg_&;ugﬁﬁ@?}d B sl _* Kniouesckan Conka
By £ iser Wl L TP I % 2 LR
bl Ee"saf\fﬂ}‘itibm-. L5 Wi Y * Be3bIMAHHDINA |
T ViliosckuiA T, Wee fRmeL * YuwKoBscKuit '
* nockuit TonGaumnk : * MNnockuit Torbaumk
Puc. 7.15

IBera doma u Texcra HyKHO BHIGHpATH TaK, 4T00BI OHW ObLLIH
KOHTPACTHBIMH, T. €. Pe3KO OTIHYAINUCH JAPYr OoT apyra. Ias rToro
49TOOBI IPOBEPUTH KOHTPACTHOCTD I[BETOB, MOYKHO mepeBecTH cJiaiin
B 4€pHO-OeNbIff BADWAHT M CPABHHUTH TOH MHKCEIeH Terera u ¢oHa.
HacTo NPOEKTOP WHCKAaXKaeT [BETA W CHUIKAET KOHTpAcT, I03TOMY
HOoTydaeTcs, 4TO Ha 9KPaHe MOHHTOPA TEKCT BHAEH XOpOINIO, a Ha
GosibmIoM axpaHe — miaoxo. Yr1o6sl aTOrO He MPOM30IIJI0, KOHTDPAaCT
HYYKHO BBIOHDaTH «C 3a1racoms».

CpasHuTe Tpu cnavipa Ha puc. 7.16 n 7.17 (cMm. UBETHON pUCYHOK Ha
¢dopsaue) n oTBeTLTe Ha BOMPOCHI.

— Yem pasnuyaertcs guzaitH 3THX cnanpos?

— Ha kakom cnaitpe nerye BocnpuHUMAaTL MHbOopMaumn?
— Kakue Hepocratku opopmneHus Bol yBUOEnn?

— Kak MOXHO ynyqwmTs dopmatuposaHve cnaiigor?

0)
Xpucrodop Konymb
1451-1506
- OH B2puA, 4To 3amns
Kpyrnan.
O sepun, 4T goctur
Geperos Wnguu,
Puc. 7.16

s

Xpucrodop Konymbé :
1451-1506  F .
OH Ben. yTo 3emna — lq:rnaﬂ.

| OH Bepun, 4To AocTur 6eperos NHauu.
L B

Puc. 7.17

ABTOpPEI MHOTHX Ipe3eHTanmil JodaT AenarTh (POHOM KaKYHO-HU-
6yos KapTMHKY, W 9acTo OHa MemmaerT uuTaTh Tekcr. IlosTromy mpo-
deccuoHaNbHEIE AM3afiHEPHI, KAK [IPABUJIO, BBEIOGMPAIOT OAHOLBETHBIN
don. B kpaiimem ciydae, eclIi AJIA 4Yero-TO OYeHb HYKHO OCTABUTH
(GOHOBBIH PHUCYHOK, MOMHO IMOAJOMHUTH I[10J, TEKCT TAaK Ha3blBaeMbIe
«IJTAIIKHA» — OJHOIIBETHBIE IMPAMOYTOJbHHKH,

Kak mposepuTh, NpaBUibHO JiM O(OpMIIEH Bam cjaija? 3agaiire
cefe HECKONIBKO BOIPOCOB W yOeawTechk, YTO HA BCE BTH BOIPOCHI
oTBeT — «Har,

— Ha caaiine ve Gomee 7T—9 00BeKTOB?

— Ha caaiige ects mosa?

— DrnemeHTHl HA claiifie BLIPOBHEHBI IO BEPTUKAIM M TOPHU3OHTAJM?

— Terer xopomo uuraercs nagamera? Jlaske npm moxase uepes
mpoexTop?

— Pucynku u (OH He MEIIAOT BOCIPHHMMATEL HH(pOpMALMIO?

Ho6GaeneHmne oO6bLEKTOB

YacTo 3IE€MEHTOB, KOTODBIE ViKe ecTh B BLIOpAHHOM MakKeTe cJaija,
ge xBataer. Torga mpuxoguTcsa AobaBiaTs HOBbie. B PowerPoint s
HTOTO HCTOJL3yeTca BKJIAaaxa Bemaesxa (puc. 7.18).

'Bc‘ra BKa

T | 8] KapTuHka |'_:" b ; :,}I A ok 2
! 4+ CI - = #
TaGnuua Pugynok = CHIMOK Durypel SmartArt marpamma Mnepcowinka JeicTene  Hapnues KonoHTuTyns! ‘a'\n'arr.l»*’trt'.'.I
i = S doroansbom - - '

TaBnmue: WaobpaxkeHus MamocTpaLmm Cobinkm TexcT

Puc. 7.18
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MyneTumengua

C eé momoimpro MOXHO A00aBUTHL HA ciaiifi TabaMIBI, PUCYHKH,
KJIUOBl W3 KOJIJIeKIMH, HaJAIWCH, BEKTODHBIE (DUI'YPHI, AHATPAMMEI,
3BYKHU, BuJeo. B mporpamme Impress [jisi 3TOH IeJH CIYMKHT MEHIO
Bemaska.

Pabora ¢ rabaummaMu IIPOMCXOAUT TAK Ke, KAK W B TEKCTOBOM
nporeccope. Tabmunpl, Kak um Bce 00BEKTHI Ha cialijfie, MOMKHO Iepe-
MellaTh 3a paMKy B J06oe Hy:HOe MecTo. MUX pasMepsl MaMeHSIOTCH
C MOMOIIRI0 MapKepoOB HA paMKe.

IIpu BcTaBKe pueyHKa IIporpaMma IIPeAJIOMKUT BeOpaTh daiin Ha
nucke. Kpome Toro, MoOMKHO BCTaBHTh DHCYHOK (a TaKiKe TEKCT W
Tabauny) depes Oydep obMeHa M3 APYroil NpOrpaMMBEl.

IIpu pobaBneHMH aMarpaMMbl Ha cialig B nporpamme PowerPoint
NOABJIAETCA OKHO IIporpaMMmbl Excel, rae HYKHO BBECTH AaHHBIE, IO
KOTOPBIM CTpOMTCA guarpamma. B mporpamme Impress pns usMeHe-
HHUSA JAaHHBIX HYMHO MIEIKHYTh HPABOH KHOIKON MBIIIM Ha JHarpaM-
Me u BeIOpaTe nyHKT Tabauya danHbix duazpamms. B KOHTEKCTHOM
MEHIO. '

IIpu BcraBke 3Byka BBl BEIOMpaeTre (bailii Ha AUCKe M HacTpauBae-
T€ CBOHCTBA 3BYKa:
® crmoco0 3arycka: aBTOMaTH4YecKH (IpHM MOKase caaiifja) Mau 1o
IIeJ4YKY;
® MOMEHT OKOHUAHHA: [0 INeJYKy, IOCJE 3TOT0 cJalga HJIHU T0-

cle Apyroro cjgaina (ImocjaefHHE BapHMaHT IIO3BOJIAET COeJaTh B

PowerPoint MysbIKaIbHOE COIPOBOM{JEeHHe HA HECKOJIBKO CJAaii-

HOB).

B cospemennbix Bepcusx PowerPoint MOXHO cmenaTh o6pes3Ky 3By-
KOBOI'0 (parmeHra.

BosmoxxHOCTH mporpaMmbl Impress 3HAYNUTENBHO CKPOMHEE, TaM
BBYK BCerjla 3amycKaeTcs aBTOMAaTHYECKH U 3aKaHUYMBAETCH IIPH Ile-
pexoje K HOBOMY CJIaiay.

IIpu nobGaBieHHMM BHIEO MOKHO HACTPOMTH pas3Mephl obiacTu
IOKas3a M IlepeMecTUThL eé B HYsKHoe MecTo. B PowerPoint mMOKHO
YCTAHOBHUTL PEHM IIOKasa I0 IIeJYKY U PasBepHYTh BUJIE0 Ha Bech
axpaH. B mporpamme Impress BUueo Bcerja 3arnycKaeTcs aBTOMATH-
YecHKH.

Ecnn Bbl HCIIOJB3YeTe 3BYHK W BHIEO, HYHHO IIOMHHTE IIpo 1aBe
ocobeHHOCTH. BO-IIepBBIX, IJIA TOro 4TOGLI DPOCIYHIATH 3BYK M IpO-
CMOTPeTh BUJAeO(albl, HY?HO YCTAHOBUTH HCIOJb3yeMble B HUX IIPO-
TPaMMBbI-KOJeKH (KOJMPOBINUKH/JeKOTUPOBINUKK). MOoKeT CIy4uTh-
CA TAK, YTO Ha BalleM KOMILIOTEDe HYIKHBIE KOJEKH ecTh, a HAa
KOMIBIOTEPE, TJe BhI OyjeTe NOKasbIBATH IPE3EHTAIIHMIO, — HET, U II0-

Pabota co cnangom

STOMY CIHyIIATENU HHUYEro He yciablmar u He yBuaar. C oT0i TOUKM
3peHNA JIYHIlle BCETOo WCIoJb3oBaTh (popmarsr WAV u MP3 mis sByka
u dopmarel WMV u MPEG nuis Bujeo. 9TH KOJIEKH YCTAHOBJIEHBI HA
BOJIBINMHCTRBE KOMIIBIOTEPOB. BO-BTODPBIX, 3BYKOBBIe H BuAeo(dailibl He
BCerja CoxpaHsIOTCs BHyTpu (aiina ¢ mpesenranumeii’). Bmecto aToro
mporpaMMa yCTAHABIMBAET CCHLIKM HA HX TeKyllee MeCTO Ha JUCKe
W 3arpyskaer MX B IaMATH TOrJa, KOrja 2TO HE0O0XOAMMO. TloaTomy
[IpU TepeHoce IIPe3eHTalUuH Ha APYroil KOMILIOTED HeoOXOIuMO CKO-
IUpOBaTh He TOJBKO (ailn ¢ mpeseHTamuei, HO M BCe MYJIBTHMEeL -
gole daiiner. Jlydme Bcero, ecau Bce aTH (paltabl OyAyT HAXOAUTHCS
B OJHOM KAaTAaJIoTe.

BbiBOObI
e ['1apHAsA 3amadya IpPe3eHTAnUA — JOHECTH MHOOpMANUI0 A0 CIIY-
maTesyei.
e MakeTsl — 92TO TOTOBBEIE BAPHUAHTHEI pasMeIleHH:d 3JEeMEHTOB Ha
ciaie.

e Jlyume Bcero pasmemars OoT 3 A0 7 9JEeMEHTOB Ha caauze.

e Co Bcex CTOpPOH claiga HYMXHO OCTaBIATL IIOJIA.

e DileMeHTHI cjaifa MOJKHBI OBITh BBIDOBHEHBI 110 BePTHKAIM H/
WM TI0 TOPHU3OHTAJIH.

e Jlns mpeseHTAa il OOBIYHO BBIOMPAIOT MIPUMTEI 6e3 saceuer (pyob-
JIeHBIE), IMOTOMY 4YTO OHH JIyullle YUTAIOTCA HM3gajiexa.

e MapKHpPOBAHHBIN CIMCOK HCIOJbL3YeTCs [JIS ONMCAHUA MHOMKECTB,
IMOPAAOK MEepeducIeHUd DSJIeMEeHTOB He BaxeH. HyMepoBaHHBIH
CIIHCOK TIOKASBLIBAET II0CJIEN0BATENLHOCT, HAIPUMED IOPAJNOK [ei-
CTBHii, B HEM MOPAIOK 3JIEMEHTOB HM3MEHATh HEJb3s.

e Teker B Y3KHX KOJOHKAX BBHIPDABHUBAIOT IIO JIEBOH IpaHUIeE (me
o MUpUHE).

e BripaBHuBaHHWe II0 IEHTPY HCHIONb3YIOT TOJBKO AJA 3arojioB-
koB. HelomycTWMO BBHIDABHMBATE IO [EHTPY AJUHHBIE TEKCTHI 1
CITHCKH.

e Ilsera (JOHA M TeKCTa HY’HO BRIOMpATH TaK, YTOOBI OHHU OBLIM
KOHTpacTHBIMHU. @OHOBBIH PHCYHOK He JOJKeH MeIllaTb YTeHUIO
TeKCcTa.

e Ha cmaiife MOKHO pasMeliaTbh TeKCT, TaOJWIbI, AUAarpaMMbl,
3BYK, BHIEO.

B coBpeMeHHBIX Bepcuax PowerPoint 3ByKOBhIE U pHeo(allyibl BHEAPHIOTCA B
Mpe3eHTAaInIo.

§47
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MynbTumenma

UuTennekT-kapra

Terer
Pucyuarn
Bayxk 3—T snemenTos ma caaiige
Bitneo Mipudr (pydensrit)

Tlona caaiima
BripaBHuBaHUE 06HEKTOB
Korrpacr user-thon

BameTrn

Puc. 7.19

Bonpockl n 3apaHvsa

1. ITpeanosknre KakoR-HUOYAL ANTOPUTM BHIGOpA MaKeTa s caaiga.

IroT anroput™M OyAeT JUHEeHHEBIM, pPa3BETBISIONTNMCSH VI UK~
JudecKumM ?

2. ObcymuTe MOCTOMHCTBA M HENOCTATKH IYCTOTO MakKera, B KOTOPOM

BCe MPHUXOAUTCA JeNaTh Bpy4Hy. Ilouemy ero moctaTodyHno gacTo
HCHOIB3YIOT?

3. Kak BBl IOHMMAaeTe BBIpAKEHHE «MHQPOPMAILMOHHBIH ]IEYM»? ITo-
4eMy OT HEero Hy:XHO Hu30aBiIaTbes?

4. Kakue mpo6jeMbl MOTYT BOZHHMKHYTH IPH WCIOTH30BAHMN 3BYKA
u Buzpeo? Kaw mx pemars?

5. BemmosinuTe mo ykasaHwio yuurtens samaHuA B paboueir TeTpagu.

MoprotoesTe coobWweHne

a) «Tunuunaere omubKM B ODOPMIEHMH Ipe3eHTAIMI»
6) «Kakx miomm BocmpmHmMaoT mH(OPMANUIO Ha ciaaimxe?»

MHTepecHbie cainTebl

artlebedev.ru/kovodstvo/ — mnpoexr «Kosogcrso» A. JleGenena (a-
MEeTKH 0 Ausaiine)
blog.powerlexis.ru — 6Jor, mocBAIEHEbIEH JAUBaMHy MIpe3eHTaInit

MpaxkTuyeckas pabora
BeimmonruTe npaxrmueckyio pabory Ne 40 «BusurHas KapTouKar.

MpoekT

HMcenenyiite, kak 3aBUCHT MaKCHMAJbHOE DACCTOAHWE, HA KOTOpOM
TEKCT Ha JKpaHe XOpOoLIO BHIEH, OT pasMepa mmpudra. CpaBHuTe

AHnMaumnsa §4B

py6iensie mpudTrel u mwpudTel ¢ 3acedxamu. Odopmure noxydeH-
HBple maHHbIe B BHje Tabmunbl. Bynyr am 3aBHCeTh De3yJsbTaThI OT
pasmepa SKpaHa?

§ 48
AHMMaLmnsa

K nawuesesle cnosa:

e aHMMAIHHA ® BRIZEICHNE
e [ocJlefoBaTeNLHOE IOABIeHHE  © IIepeMelleHHe
® BXOJ ¢ HacTPOHKa aHMMAIHH
® BBIXOJ
AuuManmusa — 9TO «OKHUBJIEHHE» u300pa)ieHMs Ha OJKpaHe.

B srom maparpade MEI Hay4UMCH GHUMUPO6AMb (3aCTaBIATL M3Me-
HATHCH, ABUTaThCA) OOBEKTHI B Tpe3eHTAllHH M pasbepémcda, Koraa
HY’KHO W KOTZla He HYKHO HCIIOJIB30BaTh aHHMAIHIO.

Korga Hy)XHa aHuMaumva?

O6cyauTe B Knacce cneaywume yTeBepXaeHus. @
a) AHumauwsa — 3TO BCerga XOpolo U WHTEPECHO.
6) AHumauus fomkHa obnerdatb BOCnpusite MHdopmaumu.
B) AHMMaLUs CUNbHO OTBMEKaeT BHUMaHwe cnylwlarenem.

CyIiecTByeT BCEro HECKOJbKO CHUTyalnMii, KOIJa aHUMaluA Olpas-
JaHHA.

IMocaenoBaTenpHOe NoABAEHWE 3IeMeHTOB. Eciam craily cofepur
MHOT'O 3JIEeMEHTOB, HeT CMBIC/Ia TOKas3blBaTh BCe JJIEMEHTBI Cpasy.
Jyume, ecid OHH OYAyT HOABJSATHCHA IIOCTIEJOBATEIBHO, KAK 6yaro
BBl IUIIETE ¥ PHCyeTe Ha JoCKe BO BpemsA BeIcTyrieHus. IloaBiaerca
HOBBIIT O6LEKT, W Bbl HAUMHAETEe IIPO HEro paccKasbiBaThb.

IlpencraBpre cefe, 4TO BbI INPOCHTE CjymiaTejleid OTBETUTH Ha
KaKme-TO BOIPOCHI, M HAa SKPAH BBIBOJAATCA IO OJHOMY BapHaHTHI
orBeToB. llocjie TOTO Kak BbI BMeECTe BEISCHHTE, 4YTO OTBET HeIpa-
BUJIBLHBINA, €ro MOMKHO IepeuepKHYyTh KPACHOH JIMHHENd MJIN KPecToM
(puec. 7.20).
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a) 6) p
. . & )
male sl R ST PeONTAKTS B NOTIEOGI ] CynepromnbTep.! CynepkomnsroTepbl
CHOBa BBECTW NOrMH 1 Naponb. CHOBA BBECTU JIOT'MH 1 Napofb. | ynep Tianhe-2  /loMOHOCOB
Y70 BbI coenaerte? Y70 BbI coenaeTe? Tianhe-2  /lomonocos W=
* Beeny, pas Tak HyXHO. - Boeay-pas-FakHKH- _ ,
L2
Puc. 7.20 Puc. 7.92
FlepesmcniTe Wwark aHUMALVK, MOKASaHHOR Ka puc. 7.20. MepeyncnuTe LWarv aHuMauuy, nokasaHHoOW Ha puc. 722 e
HMuorpga HY)XHO BpPeMeHHO BBIBECTH Ha YKPaH KAaKOW-TO BOIPOC
unaM npumep, a morom ero ybpare (pme. 7.21). Hamocrpamus npomecca. Eciu BaM HY’KHO HArJsJHO MOKA3aTh
KaKue-TO M3MeHeHUsi, AHMMALMA ITOMOXKeT pelnTh oTy 3ajady. Ha-
a) 6) npuMep, Bbl PACCKA3BIBaeTe O TOM, KaK OMILAPAHBIA MIAp OTCKaKMBa-
. MoskHO, KOHEUYHO, IIPOCTO HAPHCOBATHL €ro IyThb
OnacHoctu B UHTepHeTe OnacHocTu B iHTEpHeTe er oT CTeHRnuuona i , IIp » ero v
» CoobLeHus C BpeaoHOCHEIMM + COOBLLEHNS C BPEAOHOCHBIMY B BHUJe JUHWI, HO AHUMAIMA IIO3BOJUT CIyHIaATeJAM JIer "
ceblkamm CCbITKaMMN YTO ITPOMUCXOIHT.
‘K * DULINHIOBLIE CaNTHI
OTkphiBait ckopee GoTKK = _
C NOCNenHero NeTHero I-Iac-rpouxa aHnMauun
nareps. Tam TAKOE: r
fotki.leto.123.ru! B PowerPoint anuMalnus BBIIOJHAETCH € IOMOIIBIO IaHeIN a-
cmpoitka anumayuu (BKJIajKa JIEHTH AHumayus), a B OporpaMmme
Impress — ¢ IIOMOIIBIO IIaHEIN 'ﬁ IPppexmeut.
Puc. 7.21 K xaxmomy 00BEKTY MOMKHO NPUMEHWTH HECKOJBKO THIOB aHu-
o Maruu (M IO HECKOJBLKY pasl):
e 8x0d (mosBiEHUEe O0BEKTA HA SKpPaHe);
Q Mepeuncnurte warn aHumauuu, nokasaHHoW Ha puc. 7.21.

e 8bix00 (McuesHOBeHUE 00BLEKTa);

& ue (M3MeHeHHe CBOMCTB 00BeKTa);
YceranoBka sjaeMeHTa Ha CBOE mecto. JlomycTuM, BBI XOTHTE * gvidenenue ( d

KPYITHO IIOKa3aTh HECKOJbKO PHCYHKOB HA OJHY TeMy ¥ 3aTeM o nepemeujenue (U0 UPSMOF MM TO HAPUCOBAHHOH TPAEKTOPHUH).
OCTABUTL HA OSKpaHEe WX yMeHBbIIeHHble KOmmH. B atom ciyuae -

MOJKHO CHAYajla BBIBOAUTL KDYIHBIH DHUCYHOK, a 3aTeM IepeMe- | Ha pmc. 7.23 mnoxasaHa maHeNb HACTPOHKM AaHHMALUMM B
miaTh €ero Ha NOCTOAHHOEe MecTO, OJHOBPEMEHHO yMeHbIIAfd pasMe- PowerPoint.

pel (puc. 7.22).
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e K raxmoMy 00BEKTY MOYKHO NPUMEHHTH HECKOJBKO THUIIOB aHH-
Manuu (A MO0 HECKOJbKY pasl):
— Bxof (mosBieHue o0’bEKTAa Ha OKpaHe);
— BBIXOJ (HcuesHOBeHHE O0BEKTA);
— BeiesieHUe (M3MeHeHHWe CBOWCTB 00BeKTa);
— mepemernesue (N0 IPAMOM WA IO HAPUCOBAHHOM TPaeKTOPHH).

e Crefyiomuii oTam aHUMAIMM MOYKET HAYMHATHCA MO IIEeNTIKY MBbI-

13 K Korwiw . MIBI0, ABTOMATHYECKM IOCJTE 3aBepIIeHMs NpeAbIyliero srama
[ 3 0 C TpefBLAVIIHM JTAIlOM aHUMAall|H.
2“3 3k NpsmoyronbHuk 4 EI WUJIW OJHOBpPEMEHH pedblay
33 o Picure2
UHTennekT-KapTa
|
i
| hd Bood
5 10 THNY | Buixod
! Puc. 7.23 ‘ Auumanus }*—" Buidenete
| l ITepemeusenue
JI7ia Kayk/ioro THIA aHuMAIlnQ HOpesycMOTPeHO MHOMKecTBO addexr- siaan
TOB. /1A BXoja 0OBEKTOB YACTO HMCIOJB3VIOT ahderTsl Pacmeoperue ITo wenury
(ma mecre) mwiau ITossnernue (mocTerneHHOe OPOPUCOBLIBAHME B OJHOM C npeabtay;&u;f
npedsl LE20
HaNpPaBJeHWH, HAIPHMep, CJIeBa HATIPABO). ITocze np Yy
Ilna Tekcra MOMKHO YCTAHOBHTH AHMMAIIUIO I10 abzamam, HANpPH- Puc. 7.24
Mep 4YTOOBI BBIBOJUTL 3JIEMEHTHI CIHCKA [0 OJHOMY. T
E Wiccnepyiite pasnunyHblie BapUaHTbl aHUMaLIMU BXOOA, BLIXOAA, BbIAENEHUS Bonpocb! n 3apaHusa

U nepeMeleHus.

1. Ilpepgioskure Ipyrue ciydauw, KpoMe ONHMCAHHBIX B naparpade,
Visysute HasHasenve criuckos Havaso, Harpasnere, Ckopocts. Monpo- KOTJIA TIOJIE3HO MCIOAb30BATH AHMMAIMIO.
OyiTe BLINONHUTL HECKONBbKO BWAOB aHUMauUWM OOHOBPEMEHHO.

2. IlpugymaiiTe curyanuy, KOrjia HYMKHO HCHOJB30BAThH aHNMAaIUIO

Tuna Bsidenernue.
MpoBepbTe, MOXET NN 0OLEKT Y4acTBOBATh B @HUMALU HECKOMLKO pas.

3. IlpuBeauTe HpUMEpPhl HEBEPHOIO HMCHOJbL30BAHWUSA AHUMAIMM, KOraa

BoiBOAbI 3PUTETH TOALKO OTBJEKAIOTCS W yXyJilaercs nepepada uHpopma-
OHH.
* AHMMAIMA JOJKHA TOMOTATh CIYILIATENSM BOCIDHHHMATEL WH(OD- T
Mamuio. ' 4, TlpuBeguTe NpPHMEPHI, KOTJA MOJIE3HBl PEXMMbI aHUMAalHH 0
* AHUMAaNHUsA CHJIBHO OTBJEKAET BHUMAHWE, MOITOMY HYMKHO HCIIONE- wenury, Bmecme ¢ npedudywum, ITocae npedvidywezo.

30BaTh €€ C OCTOPOIKHOCTLIO. 5. Haiizute B WMHTepHeTe mnpesentanuu ¢ aHmManueir. O6cynure B

* AHMMAIUS UOJE3HA B 0CODBIX CIydasnx: KJjiacce, HACKOJBKO ONPABIAHHO MCHOJIL30OBAHWE aHMMAIMM B HUX.

— IocJieloBaTeNlbHOe TOSABJICHWE BIEMEHTOB;
— YCTAHOBKA BJIEMEHTOB HA CBO& MECTO;
— WITIOCTpanusA Iporiecca (HaIpHUMep, ABHMKEHHA). '

6. BRIDOJHUTE 110 YKA3aHHMIO VYHTe]da 3ajanuda B paboueil TeTpamu.
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MogroroebTe coobLieHue

a) «Korma amumanusa He HyxHaA?»
6) «Tpurrepsl B NpeseHTAIHAX»

NMpaxkTuuyeckasn pabora

Brimonaure npaktudeckyio pabory Ne 41 «AHuManmss.

MpoekT

Crenaiite aHNMHUPOBAHHBIM POJMK Ha JIOOYI0O TeMy Ha OJHOM cJaiize.
I[Ipumenure pasuwie adderTsl anumanuu. ObecyauTe TOCTOMHCTBA U
HeOCTATKH Balme# paboThl ¢ HATADHUKOM WJM B KJjacce.

§ 49
NMpeseHTauun
C HEeCKOJNIbKUMW cnampamm

K nrwoueswvie cnosa:

® IIepexo]i MeXIYy cIaimzaMu
® CKPBLIThIE CJIAHbI
® COPTUDPOBLIMK ClaiioB

® [I0Ka3 Mpe3eHTal
® peneTHIUA

HDob6aeneHne HOBOro cnampa

Ina po6GaBiueHMs HOBOro ciaiiga (mociie TeKyIIero, T. €. TOTO,
C KOTOPBIM MEI pabGoraem) B PowerPoint wucnoab3yeTrcd KHOIKA
Cozdamv caaitd ma navenu I'zasnas (wnwm wkiaasumu Ctri+M),
g B vlgporpamme Impress — NDyHKT rJjlaBHOro MeHI0 Bemaska —»
anaio.

B neBoif wacTH OKHa NporpaMMbl HAXOAWTCHA IHaHe b Caaildvl
(puc. 7.25).

MpeseHTauuy C HECKONLKUMW Craijamu

R T R e A R e R R LR

BpegHblie AeACTBUA BUPYCOB

= 3BYKOBbIE U 3pUTENbHbIE 3tPeKTbl
= umurauua cGoes OC w annapatypbl

= Nepesarpyska KoMnoioTepa

= paspyLueHue hainoBoii CUCTEMbI

= YHUMTOXEHUE MHpOpMaLK

= WNMOHAX — Nepefaya CeKpeTHbIX AaHHbIX

= MaccoBble aTakv Ha caiTbl MiHTepHeTa

Puc. 7.25

Cospaiite HECKONbKO NPOCTbIX CMaiaos, Ha KaXabll M3 HUX MoMecTute
Haanucb ¢ HomepoM. Mcnonb3ays okHo Crangel, ronpobyiTe:

e nepeTaliTb Chnaig Mbillblo B APYroe mecTto;

e nepeTawmTh CRaiin Npy HaxaTow KnasBullie Ctrl (4to nony4unocbk?);
e BbIOENUTL Cnaig M Haxarb knasuily Delete (4TO MONY4MNoch?).

MccnenyiTe KOHTEKCTHOE MeHIo okHa Cradfel. Kakue onepauvn MOXHO
BbINONHUTL C €ro NOMOLLBLI0?

HekroTopbie CIal/{bl MO¥KHO CKPBHITh. CHKPEIThIE cnaiapl He OYAYT
OKazaHbl BO BpeMs#A POCMOTPa IIpe3eHTal iy, HO Bbl MOMETE obpa-
THTHCA K HMM OpH OTBeTax Ha BOIPOCHIL.

Bee chaiifbl Npe3eHTAMH [AOJIMKHBI OBITH OQOpPMIEHBI B OJHOM
ctune. Ecau odopMieHre pasHBIX CIANWJ0B OTJIMYAETCHd, CHAyINaTend
GyAyT OTBJIEKaThCH HA TO, UTOGbI PACCMOTPETH HOBLIE IIBETA M dJIe-
MEHTBI. BaroJIOBKM MOJKHBEI OBITH PACIOJOMEHbl B OJHUX M TeX IKe
MecTax, HY)KHO HCIOJIB30BATH HA BCeX cjaiifjlax OJMHAKOBbHIE mpudTHI
(coxpaHAsa MX pasMephbl [Jif 3aroJIOBKOB U OCHOBHOTO TexcTa).

Mepexoabl MexXxay cnangamm

Brl MoyKeTe ompeieiuTh 3¢ @eKThl, KOTOpble NPOUCXOAAT IIPH 3aMeHe
opHOro ciaima Apyrum. OHM HaSBIBAIOTCA NePeXOAaMHu. B mporpamme
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PowerPoint pns aToro ucnoak3yerca BrJajgKa Ilepexodvt (puc. 7.26),
a B Impress — mnanens 4. Cmena caaiifos.

| NMepexoabt |

_J

I-_ = @‘ r =y S [ “':: 4 3ayk [Her asyka]- Cwmena criaiiga
| h == e ey

i - — |+ B OnutensHocTs: 2

‘ jHBT N = | Hispameros: 00,705 Mo wenuky

| =BILBETAHNE | = adihektos Iﬁi’lpnmauam KO BCEM

[FlMocne: 00:00,00 * |

Mepexon k aTomy cnaiiny < | Bpewmn nokasa craifios |

Puc. 7.26

Kak BugHOo M3 puc. 7.26, nusa BBIAEJIEHHOTO clauma MOMKHO BBI-
ﬁpa'rbu OAWH N3 MHOT'OYHMCJIEHHBIX 3(@eKTOB Iepexoja, CONPOBOM/IA-
I0MUH 3BYK, CKOpocTh liepexona. Kuomra Ilpumenumv ko acem mio-
8BOJIFET YCTAHOBUTH JTOT PEKHM Iepexoja AJA BCeX Caaiifos.

BbisicHUTE, kakue cnocobbl CMEHbl CNaRnos MOXHO BbIDpaTh.

B Kakux cuTyaumsx npy BbICTYMIEHUW OOKIAAYUKA MOAE3HO py4HOEe ne-
peknw4yeHne cnaigos?

CopTtupoBlUuK cnanpos

Has moro 4ToGel «OXBATHTH BSIVIAZOM» BCIO IPE3EHTALHIO, MOMKHO
BRIIOYUTEL pexxuM Copmuposwukx caaiidoe (puc. 7.27). B PowerPoint
AJIFL BTOT'O HYIKHO WENKHYTh HA KHOIKe FF B IPABOM HUIKHEM YIJy
OKkHa, a B Impress — mepeiitu Ha BrAaary Copmuposwjur ciaiidos.

Nporpamukos
aiecnewenHe
(¥ wrmes)

Tipor pasunos
obecnaueHne

Trw t S

HDESBHTaLI,MM C HeckoNbKUMMK crnangamu

Mcnonb3ya M3BeCTHLIE Bam MPWMEMBI, B TOM YWCAE KOHTEKCTHOE MEHIO,
nonpobyite B pexume COPTUPOBLUMK CaRA08B:

e MepemecTuTb Cnanp;

e CKOMMpOBaTb cnamng;

e yaanuTb cnang;

e BLILENUTb HECKONBKO COCeAHWUX cnaifos (kak B ainoBbix MeHemKe-

pax);
e BblOENNTe HEeCKOJIbKO cnaﬁ.uoa, pacnonoXxeHHbIX B pPasHbiX MecTax.

NMoka3 npe3aeHTauum

IIpu mamkarum KHOmKM F5 mpesenranus samyckaercd ¢ caMoro Ha-
yanma. MosKHO BamycTUTh eé m ¢ Terymero (pabouero) ciaija. s
aroro B PowerPoint ucnonbsyioTea wiaaBumu Shift+F5 uian KHONKH
ua mamenu Ilowxas caaiifoe. B mporpamme Impress MOMHO BhIOpaTh
HAYATLHBI cjaiin ¢ oMo MeHio /Jemoncmpauus — Ilapamempot
demoHcmpauyuu.

IIpu kenaHuUM MOXKHO CHeJaTh HAaCTPAMBAEMYIO IPEe3eHTAlMIO: BbI-
OpaTh OTAeNbHBIE CJHANWIBI AJsA IOKA3a M PACCTABUTL MX B HYMXHOM
MopAKe, He MeHsdA DACIOJIOKeHHsA CIaiioB B caMoil Tpe3eHTaluN.

IIna yupaBieHWs XOAOM TIIPe3eHTAIlMH HCIOJB3YIOTCA KJIABHUIIA
M MBIIIb:

e mpofen WAM MEJUOK JIeBOH KHOMKOW MBIIIM — IPOCMOTP CJe-

AVIOIIEero cjaiaa;

e gnasummu PgUp u PgDown, KIaBUINU-CTPEJIKN — IEePeXO/Ibl BIe-
pén ©m Hazsaj.

B ofenx mporpaMmax ecTh BO3MOM{HOCTE IIDOBECTU Ppenemuyuio
npeseHTAIMM W 3alMCaTh BpeMs, HeoOXoauMmoe AJIA MOKa3a KamAoro
ciatiza. 9ro yaobHO, KOTJa HYMKHO cejaTs IIPe3eHTAllUI0 C aBTOMa-
TUYECKOH CMEeHOH cJailoB TI0 BPeMEeHMH.

BreiBoabl

e Bee cnafinsl HpeseHTANMH OOJMMKHE! OBITE OQOPMIIEHB B OJHOM
CTHJIIE.

e HexoTopble claiiibl MOMHO CKpHITh. CKpBITHIE cnaiiasl He Oy-
IyT TIOKA3aHBI BO BpeMs IPOCMOTpA TPEe3eHTAIMH, HO BBl MOXKeTe
o0paTUThCA K HHUM I[IPH OTBETAX HA BOIPOCHL.

e CMmeHa cHaiioB BBINOJHAETCA [0 1IeJYKy MBIIIBI0 WK aBTOMa-
TUYECKH Yepe3 YCTAHOBIEHHBIM NPOMEXYTOK BpEeMeHH.

e Ilepexonbl — 3T0 ad@eKTs TpH 3aMeHe OJHOTO Claijia APYIHM.




MynbTumeauna

MHTennekr-kapra
Cosznanne
Oxtepainan Ynaneane
p Ilepemerenue
Konuposanue

ITo menury
‘ i i H Hepexozs ‘_—{Ho BpeMeHH

I C mauana (F5)
POENOTD C Texymiero caaiina

Puc. 7.28

Bonpocbkl U 3apgaHna

1. KakuM MHCTPYMEHTOM, Ha Balll B3TJIANA, yAo0Hee IOIBL30BATHCS
IJIA yOpaBJIeHMA CJAAHIaAMH: COPTHPOBINHUKOM CJHAKMIOB WMJIM Tia-
Henbio Caaildvr cieBa ot obmacTm pemakTupoBaHua ciatina? 06-
CyouTe AOCTOHMHCTBA M HEIOCTATHKH odoux HHCTPYMEHTORB.

2. BeImoTHATE IO yKa3aHWIO yYUTeNds 3ajaHusa B paboueil TeTpamu.

MpakTuyeckan paGora

Brimonaure npakruueckyi pabory Ne 42 «Ilpesemramusa. IIpoerTs.

MpoekTsl

1. CamocToATeIbHO WM B COCTABE TPYHILI CO3AANTe IpPe3eHTAILHMI0
u3 HECKOJbKHUX cJaifioB Ha BeIOpaHHYI0 Temy. O6cyamre B Kiac-
ce pesyJabTaThl Bamieil paborel. McnpashTe obHADYIKEHHBIE HENO-
CTATHKH.

2. ITocrpoiiTe cnaiig-mmoy ma3 cBoux Gororpaduit (Hampumep, ciue-

JIaHHBIX BO BpeM#A KaHuKyJ). IIpesenTamms nojsxHa paboraTk B
ABTOMATHUYECKOM perKuMe.

MpeseHTaummn ¢ HECKONbKUMWU cranpamm

D0P k rnaese 7 u3 EguHoi Konnekumu
undpoebix oOpasoBaTesibHbiX pPeCypcos
(school-collection.edu.ru)

HaTrepdeiic nporpammel PowerPoint

Cospanve HOBOII mpeseHtanuu B PowerPoint
Cosmanmne caaiina B8 PowerPoint

Wsmenenue ohopmienus ciaijgos B PowerPoint
PabGora ¢ obpextamu B PowerPoint

Hacrpoiika anumanuu u sByka B PowerPoint
Iemoncrpanus npeseHranuu B PowerPoint
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BuiOop LBETOBOW NanuTpbl cranga BbipaBHMBaHMe 00bLEKTOB Ha cnanpae

Bobtenn YuéHble [ipesHeit Mpeuun YuyéHblie [ipesHeii peuyun
[ Apxumeg, Apxumes,

- i A n e n

* BbIBEAEHA B AHINK Rpewmerp i oo
w3 Cupanys. (aEsan Muowectso ov it
* ctaHaapT ¢ 1888 roga > o e IR e
rapoc antopp o B
= B Poccmu ¢ 1970-x rogos iboriac Renmemmiincabi danec
* pocr ot 52 cm e s . ot
* FONI0Ba KpynHan R i gt
* yLUM CpEeaHEero pasmepa FEOORG lepogor
* rnasa cpesaHero pasmepa A et i - cereroroe
TpanTaTa o 3 L - d
* Wes BLICOKO NOCTaBNEHHAR wolkass siorm '
proissaswos

PasmelleHue 00beKTOB Ha cnaae

AKyTCKMe nowagu

* WwepcTb 8-15 cm

AKYTCKMe nowagm

* wepcrb 8-15 cm

* MOTYT KOPMMWTBLCA TPaBOW

M3-nog cHera .
* MOTYT KOPMWTLCR TPABON

* HWMBYT Ha OTKDLITOM BO34yXe
Kpyrabid rog (-60°..,+40°C)

*+ nacyrca TabyHamu

£

__E M3-Noa CHera
* JUBYT Ha OTKPLITOM BO3AyXe
Kpyraoiid rog (-60°,.,+40°C)

e

* UCNONL3YIOTCA ANRA
BEPXOBOM e34bl
* MACO W MONOKD

* nacyrcA rabyHamm

* MCNONB3YIOTCA 4NA
HEPXOBOM e3ab |

* MACO M MONOKO




