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PekomeHgauum
no MCNOnNb3oBaHMKD y4yebHMKA

1. Yuebenx <«HWadopMaruxa u HET-9» BXOZHT B COCTAB
y4e6HO-TIPOrpAMMHOT0 KOMIUICKTA, KOTOPKIH 0fecneynsaer
uaywenue Kypca «Madopmarera 1 HKT» 5 cooTBeTCTBHE
obpasopaTessHBIM CTAHAAPTOM. B COCTAB KOMIJIEKTA BXO-
BAT:

* YYCOHHKH /NS OCHOBHOH mioner: <WHGOPMaTHEA u
HKT-8s m «Mudgopmariaca u¥ HKT-9»;

» YUeOHMKN ANA cTaplileil OIKONK HA BA30BOM YDOBHE:
sMudopmaruka 1 UKT-10. Bagorelll yposeHrs» U « UH-
dopmarska 1 HKT-11. Basosslll ypoReEbs»:

* YueSHMKR Ans cTapiiel ITKONE! HA TPodWIEHOM YPORHE:
sUndopmarurka u HKT-10. IIpoduabusiit VPOBEHE» H
«Mudopmarirs m HKT-11. [Ipodurnusii YPOBEHE s}

« yuedHoe nocofine u CD-ROM mo sIeKTHEROMY Kypey Aas
crapmen mwroast <Meeaegosanre s HpOPMALHOEHEIX MO~
Geneiis;

* MeToANvecKoe mocobue ans yumreneii «Ilpemomapanme
kypea «Hudopmaruka 1 UKT» B ocHoBHOH H crapeis
WIKONEs , BEIIOYAICNRe TACKH:

— Windows-CD, conepaiguii cCBLLIKY Ha [ DOrPAMMEYIOQ
HOADEPIKKY KYPCd, TOTOBLIS KOMIBIOTEPHBIE IPOEKTHL,
PACCMOTDEHHEI® B yueOHMKaX, TECTRl U MeTOZEUCCHKME
MATeDPHAABL 418 yIuTemel;

- Linux-DVD (BuinoyckaeTCs N0 JHOEHIVH RKOMIOAHEK
AltLinux), cogep:ammit OIICPAOTHOHHYIO CHCTEMY
Linux B IPOrpaMMHYIO MOAACDKKY KYPCA.

2. KoMns10TepHEIR NDaKTHKYM MOMET NpoBOAHTECA B OIEp&-
NUOHHBIX ecreMax Windows u Linux. JIna xamxaol raase
YKazaHO HeCOXOQUMOE /118 BRIIONICEHRA pasoT KOMNILETED-
HOrg TMPaKTHEYMAa [OpOrpaMMHCOe obecoeuyedHme I ero
HCTOYHUK,

3. Hanano wamgoii paoren KEOMITLIOTEPHOTO NDAKTHKYMA 000~
3HAYALTCA IJHAYKOM OUEPAMORHOH CHCTEMbI H IPHJIOKE-
uuil. Ilpupesena noapobmas momarosas HHCTPYKI[ET
BHINMOMHeHAA paOOTHL.

4. B yuefHuKe UCTONBLIYVIOTCE CCRIIKH HA BHOIIHNEC HOTOTHMKHA
nEpopMannau (yuebuuxn, CD-auckn u Warepaer), a Taxixe
HAa naparpags!l 1 IYHEKTEl CAMOT0 yIelHHKa:

Kozionbie Tabnuuei _ Windows-CD =

“&1 1.5. KoauporaHue u obpaGoTka 3BYROBOW MH{popMaLmm




PexoMeHIalMH 110 HCIOAB30BAHMIO YueOHHKA 9

5. Ilaparpadsl, TYHKTH M 3aJaHUsA IHOBBIIIEHHOTO IPEAIpo-
(UIBHOTO YPOBHS 0003HAUEHBI 3BE30UKaMu *.

6. B Texcre mocobus NpUHATHI CAeAyIoIue pu(ToBbie BbIAe-
JIEHUSA:

« mpudrom Arial BeilesleHBl UMEHA ITPOrpamMm, aityios 1
HWaTepHET-aApeca;

e mpudToMm Courier New BbIJIeJIEHBI IPOrPpaMMBI HAa fA3BI-
Kax IporpaMMUpPOBaHHA;

e KYpPCUBOM BBIJIe/IeHbI HA3BaHUA JUATOTOBBIX OKOH, BKJa-
AOK ¥ YIPABIAIOIIUX 3JEeMEHTOB rpaduieckoro MHTep-
deiica OMEPANMOHHBIX CHCTEM M IPHJIOMKEHNMH;

¢ MOJYKMPHBIM HauepTaHueM MpudTa BhI/IeIeHbI BaXKHBIE
TepMHHBI U TIOHATHSA;

7. BaxxHas naGopManua H opMyJIbl BeI/IeJIEHBL B TEKCTE BOC™
KJIWALATEeIbHBIM 3HAKOM, & JOPMYJIEl — UH(PPOBLIM obo3Ha-
yeHHEeM.

8. AGsarbl, cogepiKaniue AOMOJHUTEJIBHYI0 HHTEPECHYIO HH~
(opManuio, BEIAEIEHbl 3HAYKOM o ;



Fhaea 1

KoauposaHue u o6paborka
rpadpuyeckomn

U MyJIbTUMEOAUNHON
nHpopmauum

1.1. KogupoBaHue rpacdpuyeckoii
nHpopmauum

1.1.1. MpocTpaHcTBeHHasn aucKpeTusauus

I'papuyeckas nadopmanus Moxker 6u1TH OpeAcTaBJIeHa B
aHaJOrOBOH MM IHCKPeTHOH (dhopme. IIpumMepom aHAIOTOBOTO
npeACTaBIeHUA rpapudecKoil MH(MOPMAIMN MOKeT CITYHHUATH
’KUBONHMCHOE MOJIOTHO, NBET KOTOPOTO M3MEHSETCA HelpephIB-
HO, a AHCKpeTHOro — muszobpaskeHwe, HameyaTaHHOE C IIO-
MOIILIO CTPYIHOI'O NPHHTEPA, COCTOSAIIEE U3 OTAEILHBIX TOUCK
PasHOro 1Bera.

I'paduueckne M306paskeHUs M3 AHAIOTNOBOM (HempepEIB-
HOM) (hOpMEI B L POBYIO (AUCK PETHY10) mpeobpasyoTesa myTem
HPOCTPAHCTBEHHOM AMCKpeTH3auuu. IIpocTpaHCTBEHEYIO AHC-
KPETH3anUI0 M300pa’keHNsi MOXKHO CPABHUTH C IIOCTPOECHHEM
H300pakeHnsa U3 MO3auKy (60IBIIOr0 KOJTUYECTBA MATCHbKIX
Pa3HOLBETHHIX cTeKoJ1). U3obpaskenue pasbuBaeTcs Ha OT/eTh-
HbIe MaJIeHbKHWE (DparMeHTHI (TOUYKH, MJIH NHKCeJIH), IpUYeM
Ka’X/IbIif 2JIEeMEHT UMeeT CBO I{BeT (KPACHLII, 3e1eHblil, CHHMUIT
IT. X:):

Mukcens — MUHUMAaNbHBIN y4acTok U306paxeHus, ans
KOTOPOro Hes3aBUCHMMbIM 06pa3oM MOXHO 3aaaTh LBET.

B peaysnwsrare npocrpancreennoii AHCKpeTH3anuu rpadu-
JecKas MH(OPMAIIUA NPEeACTABIACTCS B BUIE PacTpoBOTO H30-
Opamenus, KoTopoe hopMHUpyeTCs U3 OIIpeJieIeHHOTO KoJu4dec-
TBa CTPOK, KOTOPBIE, B CBOIO OYepe/lb, CONEPIKAT OIpeieIeHHOe
KOJIM4ecTBO Touek (puc, 1.1).



Kojuposanue n 06paboTka rpaduyueckoii i MyabTHMeMIHOI nudopMAaIiT 11

Puc. 1.1. PacTposoe uaotpaxeHue ambnemsl
onepauuoHHON cucTeMbl Linux

Paspemampinaa ¢nocoGHOCTS. BaskHelinmeil xapaKTepUCTH-
KOil KauecTBa PacTpoBOro u3obparkeHus ABJIAETCH paspernaro-
mas crocobHOCTh.

Paspewaiowan cnocobHOCTbL PacTpoBoro n3obpa-
XEHNA ONpeaenseTcs KONMYECTBOM TOHEK MO roOpU3oH-
Tanu v BeEpTUKann Ha eanHuLy OJIMHbI uaoﬁpaxeumq.

Yem MeHBbIIe pasMep TOYKH, TeM 0oJibllle paspeniaronias
crocobHOCTh (TAK Kak OoJbIle KOJHWYECTBO CTPOK M TOYEK B
CTpOKe) ¥, COOTBETCTBEHHO, BBIIIE KAUEeCTBO usobpakenusda. Be-
JMYEHA padpemaioneil crroco6HOCTH 0OBIYHO BEIPAXKAETCA B dpi
(dot per inch — Toyek Ha AO#M), T. €. B KOJXYECTBE TOUEK B 110
JTOCKe M300paskeHus AJIMHON OJIMH AI0HM (1 mroiim = 2,54 c™).

[IpocTpaHCTBEHHAA [UCKPETH3ANUs HENPEepPBIBHBIX H30-
GpaskeHMii, XpaHAMUXcsa Ha Gymare, GOTO- M KHHONJICHKE, MO~
»KeT OBITH OCYIECTBIEHA MyTeM CKaHupoBaHus. B Hacrosmee
BpeMs Bce GoJiblliee pacrnpocTpaHeHue MOoJydaroT nudpoBeIe
doTo- M BHUJEOKAMepBI, KOTOpbIe (PUKCHUDPYIOT n300parKkeHusa
cpasy B AUCKDPeTHO# opme.

o KauecTBO pacTpPOBHIX M300parKeHUil, NOJYIeHHBIX B pe-
3yJbTaTe CKAHMPOBAHU A, 3ABHCHUT OT paspemaionie cno-

cobrOCTH cKaHepa, KOTOPYIO IIPOMU3BOAUTEH
YKaseIBAIOT ABYMA dYHCJaMHu (HAIpuMep, 1200 x 2400
dpi).

CraHMpOBAHUE IPOU3BOAUTCA IYTEM IepeMeleHns IMoJI0c-
KV CBETOUYBCTBHTEJBHBIX 3I€MEHTOB BOJb M300paskeHus
(puc. 1.2). Ilepsoe umcio ABJAseTCS ONTHYECKHM paspe-
neHHeM CKaHepa M onpefelifercs KOoJNIecTBOM CBETO-
YYBCTBUTEJIbLHBIX 3JIEMEHTOB Ha OJTHOM I0iiMe IOJIOCKH.

Bropoe umesio ABJAeTCA ANNapaTHBIM pa3perieHHeM U
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OmpeJe/IAeTCA KOJMYECTBOM «MHKDPOIIAroB», KOTOpPOe
MOJKeT C/eJIaTh IOJOCKA CBETOYYBCTBUTEIBHEIX 2JIEMEH-
TOB, MepeMeIasach Ha OJMH JIOWM BAOJIb U300paKeHnsd.

Monocka CBETOMYBCTBUTENbHLIX INeMEHTODB

MepemeweHHan Ha 0guH sMukpowwars
MoNOCKa CBETOYYBCTBUTENLHLIX 3NEMEHTOB

Puc. 1.2. Ontuyeckoe n annapatHoe paspeLueHue ckaHepa

I'myduna nsera. B nporecce AUCKDPETHU3AIMA MOTYT UCIIONE-
30BaThC#A PA3/IMYHbIE NAJHTPHI IBETOB, T. €. HaOOpPhI TeX I[BETOB,
KOTOpPBIE MOTYT IPUHUMATH TOYKU u3o0paskenus. Kax bt nser
MOJKHO pacCMaTpHBaThL KAK BO3BMOMKHOE COCTOSHHE TOUYKH. Ko-
JMYECTBO IBeTOB N B maauTpe ¥ KoJudecTso nHdopmamnuu I, He-
00X0AMMOe AJI KOAMPOBAHMSA IIBETA KAaKAOW TOUKM, CBA3AHEI
MeXJy co0O# M MOTYT GBITH BEIYHCIEHBI TI0 (hopMyJIe:

N=2"  (1.1) UndopmaTukan HKT-; =

B npocreiimenm cayuae (uepro-6esroe usobpaxkeHue 6e3 rpa-
Aauuii ceporo IBeTa) MaJuTpa IBETOB COCTOUT BCETO M3 ABYX
1BeToB (YepHOro u Gestoro). Kasxaas Touka sKkpana Moker npHu-
HHMAaTh OAHO U3 ABYX COCTOSAHMU («4epHaa» uiu «benas»). ITo
(opmyJte (1.1) MOIKHO BBEIYHCIUTD, KAKOe KOJUYECTBO uHpOp-
ManHu¥ HeOOXOAMMO, YTOOBI 3aKOAUPOBATD IIBET KaMm a0 TOUKH:

2=9 — HPu=dF = T=16aw

Konnyectso nHpopmaumu, kotopoe ucnonb3yerca ona
KOOWPOBaHMsA UuBeTa To4ku n3obpaxeHus, HasbiBaeTcs
rnybuHoi uBera.

HauGonee pacnpocTpaHeHHBIME 3HAYEHHAMU rayOUHEI
IBeTa 1P KOAMPOBAHUM [IBETHBHIX N300paskeHuil ABIAOTCA 8,
16 nun 24 6ura Ha Touky. 3Has rayGUHY HBeTa, IO dopmye
(1.1) MOXHO BEIYMCAMTH KOJHMYECTBO IIBETOB B najJuTpe
(raba. 1.1).
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Ta6nmua 1.1. TnyGuHa uBeTa u KONUMYeCTBO LBETOB B nanutpe

rny6uHauseta, / (6utos) | Konw4ecTeo useTos B nanurpe, N
8 2° =256
16 2'®=65536
24 2%=16777216

KoHTpOJIbHEIE BOTIPOCHI

1. OfbACHUTE, KAK ¢ MOMOIIBI0 MPOCTPAHCTBEHHON AMCKPeTU3AINH
IPOMCXOAMUT (POPMUPOBAHIE DACTPOBOTO NB00PAYKEHIA.

2. B kakux eIMHUIAX BRIpaskaeTcsa paspelaromasn crnoco6HOCTE pac-
TPOBBIX M300parkeHuit?

3. Kax cBA3aHEI MEXKAY OO0 KOJIMYeCTBO [IBETOB B IAJIHTPE H rayouHa
nsera?

3amaHuda A CaMocC HHOTO BBINNOJTHEHUSA

1.1. 3adanue ¢ 8vi6opourbim oméemon. B nmpouecce npeobpasoBaHHuA
pacTpoBoro rpaduueckoro n3o0paXKeHUs KOJMHYECTBO IBETOB
yMerbIuiIocsk ¢ 65536 go 16. Bo cKOJIBKO pa3d YMEHBIIIIICH ero
uHbOPMAIMOHHEII 06beM?

1) B2 pasa; 2) B4 pasa; 3) B 8 pas; 4) 816 pas.

1.2. Badanue c kpamkum omseemom. Iepao-Genoe (6ea rpaganuii cepo-
ro) pactTposoe rpapuueckoe n3o0pajKeHne HMeeT pasMep 10 x 10
rouer. Kakoit mEdOpManMoOHHLIH 00'beM MMeeT nsobpaxxenue?

1.3. Badarue ¢ kpamikum omeemon. [ BeTHoe ¢ nagurpoi us 256 nse-
TOB pacTpoBoe rpadudeckoe n3obpajKeHue UMEeT pasmMep 10 x 10
rouek. Kakoit nHpOpMAIMOHHEL 00beM HMeeT nzobpaxkenne?

1.4. *Badanue ¢ pazeeprymbim omeemom. CKAHUDPYETCA LBETHOE N30~
Gpaxxenne pasmepom 10 x 10 cm. Paspemaromaa Croco0HOCTE
crkasepa 1200 x 1200 dpi, raybuHa nseta 24 6ura. Kaxkoit nadop-
MAIIMOHHEI 00BeM Oymer HMeThb OJydeHHBIH TIpaduuecKuii
daitn?
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1.1.2. PacTpoebie uzobpaxeHus
Ha 3KpaHe MOHUTOpa

I'padpuueckne pemumsr sxpana mouuTOpa. Kauecrso uzso-
OpaskeHUs Ha DKpaHe MOHHUTODPA BaBHCHT OT BEJIMYMHEI npo-
CTPAHCTBEHHOr'0 pa3pemIeHust ¥ IiIyOHHbI IBeTa. DTH IBa napa-
MeTpa 3aAaloT rpapuuYecKuil peKuM sKpaHa MOHHTODA.

IIpocrpancTBeHHOE paspemenue sKpaHa MOHHMTOPA OIpeje-
JIAETCA KaK NPOU3BeleHHe KOJIMYeCTBA CTPOK H300paKeHus Ha
KOJIMYECTBO TOYeK B cTpOoKe. MoHMTOpP MOkeT oTobparkaTs UH-
(hopManuIo ¢ pasIUYHEIMU MPOCTPAHCTBEHHBLIMH paspenieHusa-
mu (800 x 600, 1024 x 768, 1400 x 1050 u BBIIIIE).

I'nybuna nsera uamepsiercsa B 6urax Ha TOYKY ¥ XapaxkTepu-
3yeT KOJHYeCTBO IBETOB, KOTOPOE MOIYT NPHHUMATH TOUYKHU
uzobpaskenus. Komuuecrso orofpaKaeMbIX IBETOB MOJKET H3-
MEHATECA B LIMPOKOM JAuanasoHe, ot 256 (ray6una usera 8 6u-
TOB) 10 Gojree yem 16 MHJIIHOHOB (rnybuua nsera 24 6ura).

Yewm Gosbine nmpocTpaHCcTBeHHOE paspelneHuye U riayGuHa 11Be-
Ta, TeM BBILIE Ka4ecTBO U300pakeHus. B onepanmoHHbIX cHeTe-
Max npeaycMOoTpeHa BO3MOKHOCTH BhIOOPa HEOGXOMMOT0 ITOJIh-
30BaTeJIO H TEXHUYECKH BO3SMOMKHOIO Irpad)MuecKoro pesxuMa.

Paccmorpum dhopmuposanme Ha 9KpaHe MOHHMTODPA PACTPOBO-
ro u3obpaskeHus, cocroamiero us 600 cTpok 11o 800 Touek B Kaxk-
Ao¥ crpoke (Bcero 480 000 TOYEK), ¢ rayOouHoi 1nBera 8 6UTOB
(puc. 1.3). [IBoMYHBIE KOABI IIBETOB BCEX TOYeK XpaHATCA B BU-
ACONAaMATH KOMIbIOTePa, KOTOPask HAXOAMTCH HA BUAEOKapTe.

BugeonamaTte 1234 ... 800
Homep | DeowyHbIit 1 ]
TOUKM KOA LiBeTa TOYKMU LT SE e N O N |

1 01010101 3 I

2 10101010 |

800 11110000 '

600 |
480000 11111111

Puc. 1.3. ®opmuposanme pacTposoro n3obpaxeHus
Ha 8KpaHe MOHUTOopa

Ilepuonuueckn, ¢ onpegeseHHOH 4aCTOTOM, KOABI IIBETOB
TOYEK CYUTHIBAIOTCA M3 BUAEONAMATH M TOYKHU OTOGpaKAIOTCH
Ha sKpaHe MOHUTODPA. JacToTa CYNTRIBAHUA N306DAIKEHUA BITH-
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sileT Ha CcTaGHIBHOCTE N300paskeHns Ha dKpaHe. B coBpeMeHHBIX
MOHHTOPAaX OOHOBJIEHNE H306paKeH s IPOUCXOAUT C TACTOTOM
75 u Gojee pas B CEKYHAY, uTo obecneunBaeT KOM(OPTHOCTHL
BOCIIPUATHA H300PAKEHUA TI0Ib30BATEIEM KOMIIbIoTepa (1eso-
BeK He 3aMedaeT MepHanus uaobpaskenus). s cpaBHeHHA
MOJKHO HATIOMHHTH, YTO YACTOTA CMEHBI KaJpOB B KHUHO COCTaB~
adger 24 Kajgpa B CEKYVHAY.

o KauecTBo orTofpaxkenus wH(pOpManuy Ha SKPaHe MOHH-

TOpa 3aBHCHT OT pasMepa SKpaHa M pasMepa IIMKCeJsd.

BHas pasMep AMAaroHaau skpaHa B goiMax (157, 17" n

T. A.) ¥ pasMep muKcess sxpasna (0,28, 0,24 mm uin 0,20

MM), MOYKHO OILEHUTh MaKCHMAaJIbHO BO3MOMKHOE
IIPOCTPAHCTBEHHOE pPaspellleHre s3KpaHa MOHHTOpA.

Kouwpomligiél BOIIPOCHI

1. C moMOIIEI0 KAKHUX IIapaMeTpoB 3ajaeTcsa rpadumyecKuil pesxum aK-
paHa MOHHTOpAa?

2. Kaxk BBl AyMaeTe, IoueMy uacToTa OGHOBIEHHS M300parkKeHud Ha 9K~
paHe MOHUTODA A0 HA 6bITH GOJIbIIE, 9EM YACTOTA KaJPOB B KUHO?

ILHOI'O BBHIMIOJTHEHUSA

1.5. *3adanue c pazseprnymuim omeemom. OnpeneanTh MAKCHMAaIbHO
BOSMOJKHYIO PA3PeIaolyio crioco0HOCTh SKpaHa IS MOHUTOPA ¢
nuaroHaneio 17" n pasmepom Toukn sxpana 0,28 mm.

1.1.3. ManuTpbl LBETOB B CUCTEMAaX
usetonepena4ym RGB, CMYK n HSB

Bensrii cBeT MOKeT ObIThH PA3JI0¥KeH C MOMOIbIO ONTHIECKHX
npubopoB (HampuMep, MPU3MBbI) WX IPHPOAHBIX ABIeHUH (pa-
AyTH) Ha pasJudHbIe I[BETA CIIEKTpa: KPacHblil, OPAHIKEBBIH,
Heenmuwlil, 3eneHblil, 20aY60iL, CUHUIL A puosemosbtit (puc. 1.4).

Ontuka  Puswka-8 I
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o Xopomo wussecTHa (hpasa,
KOTOpas IIOMOTAeT JIerko
BaIIOMHHUTE IIOCIE0BATE b
HOCTH [IBETOB B CIIEKTPEe BH-
aumoro cmera: «Kasgaerit
OXOTHUK KeJIaeT 3HATh, T/e
cuauT azan».

KpacHbiA —

Oparxessii —

Puc. 1.4. Paaznoxenwe 6enoro
CBeTa B CNeKkTp

Yesi0BeK BOCHPUHUMAET CBET € IIOMOIIBLIO IIBETOBBIX perern-
TOPOB, TaK Ha3bIBaeMbIX KOJI00UEeK, HAXOAAIIUXCH HA CeTIATKE
riasa. Haubosblasa 9yBCTBATEILHOCTE KOIGOUEK NPUXOTATCH
Ha KPaCHbIN, 3e/IeHbIH U CUHUI I[BeTa, KOTOPbIe ABIAIOTCH 6a-
B0BBIMU /15 YeJIOBEUECKOro BocnpuaTusa. CymMma KpacHoro, se-
JIGHOTO ¥ CHHEro0 IBeTOB BOCIIPHHUMAETCH YeJIOBEKOM Kak Oe-
JBIA 1BET, UX OTCYTCTBME — KAK YEpPHBIH, a PasjIuyHbIe HX
COYeTaHUSA — KaK MHOTOYHCJIEHHBIE OTTeHKHU I[BETOB.

ITaxuTpa nBeros B cucreme nuseronepenaun RGB. C aKpa-
Ha MOHHMTOPA YeJI0BEK BOCIIPUHMUMAET IBeT KaK CYMMY H3JIyde-
HUA Tpex 6asoBBIX IBETOB: KPACHOTO, 3€JIEHOTO U cuHero. Ta-
Kas cHcTeMa IBeTomepejgauu HasbiBaerca RGB, mo mepseiM
OykBaM aHrIMUCKUX HasBaHWil nBeToB (Red — KpacHBIH,
Green — senenslii, Blue — cunuii).

IIBera B nasmurpe RGB dopMupyiores nyrem caroxcenus 6a-
306bLX Y6€m06, KaXKbli U3 KOTOPBIX MOKET UMETh PA3JIMYHYIO
MHTEeHCHUBHOCTb. I[BeT nanurpsr Color MOKHO ONpee Tk C 110-
MouIe0 (hopmyuer (1.2):

Color=R+G+B,
roe0<AR<Rmax,0<G<Gmax,0<B<Bmax. (1.2)

ITpyn MUHEMATBHBIX MHTEHCUBHOCTAX BCeX 6a30BBIX IBETOB
[OJIy4aeTCH YepPHBIN I[BeT, NP MAKCUMAJIbHBIX HHTEHCUBHOC-
TAX — Gesplit nBer. IIpu MaKcUMAaIbHON WHTEHCUBHOCTH OLHO-
TO OBeTa ¥ MUHUMAJIbHOM ABYX JPYTIUX — KPACHBIH, 3eJIeHbIH U
cuHHMi nBera. HanoxkeHue 3e/eHOr0 1 CUHEro 1BeTOB 06pasyer
rony6oit nser (Cyan), HalOKeHNe KPACHOTO M 3€JEHOrO IBe-
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ToB — enThiit nBer (Yellow), HanoO¥KeHHe KPACHOI'O U CHHEro
1BEeTOB — NypuypHEI nser (Magenta) (Tabx. 1.2).

Tabnuua 1.2. PopMUpoOBaHME LLBETOB B CUCTEME

useTtonepena4v RGB

Lser dopmupoBaHue useTa
YepHbiin Black=0+0+0
Benwlit White = Amax + Gmax + Bmax
KpacHsiit Red=RAmax+0+0
3eneHnl Green=0+Gmax+0
CuHuia Blue=0+ 0+ Bmax
FonyGon Cyan =0+ Gmax + Bmax
MypnypHbIi Magenta = Amax + 0 + Brmax
XKentoii Yellow = Amax + Gmax+0

B cucteme usertonepenaym RGB nanuTtpa useTtos
dhopMUpYETCA NYTEM CIOXEHWUS KPACHOr0, 3€/1IEHOMO U
CWHEro uBeTos.

IIpu rny6uee niBera B 24 6MTa HA KOAMPOBAHKE KaMJI0T0 U3
Ga30BBIX IIBETOB BEIJeasercda 1o 8 6uTos. B arom cayuae s
KAK0TO U3 IIBETOB BO3MOMKHBEI N = 2% — 256 yposHeit nETEH-
CHBHOCTH. YPOBHM HWHTEHCHBHOCTH 3aJaioTcid AeCATHYHBIMH
(or MmuruMAanbHOro — 0 10 MakcumMadbHOro — 255) Uiy 1BOMY-
geimu (ot 00000000 o 11111111) xogamu (raba. 1.3).

Ta6nuua 1.3. Koavpoeka useTos npu rnyouHe userta 24 6ura

Liger [eounyHbIi U AECATUYHBIA KOAbI
MHTEHCUBHOCTY 6a30BbIX UBETOB
KpacHbii 3eneHbiit CuHuiA
YepHbiit 00000000 | O | 00000000 0_| 00000000 0
KpacHbiit 11111111 255 | 00000000 0 00000000 0
3eneHulid 00000000 0 11111111 255 00000000
CuHuMiA 00000000 0 | 00000000 0 11111111 255
Fony6oit 00000000 0 11111111 255 11111111 255
MypnypHeiid | 11111111 255 00000000 0 11111111 255
Kentoir 11111111 255 11111111 255 00000000 0
Benwiin 11111111 255 11111111 255 11111111 255
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ITasmTpa useros B cucreme useronepenaun CMYK. IIpu ne-
9YaTH N300paskeHuil Ha IPHHTEPAX NCHOIb3YeTcs MAJUTPA [BETOB
B cucreme CMY. OcHOBHEIME KpackaMu B Heit siBstiores Cyan —
ronybasi, Magenta — nypnypuaas u Yellow — »xenras.

Iseta B nanntpe CMY hopMupyOTCS OYTEM HAIONEHUA
Kpacox 6a306bix yeemosn. I Ber namurper Color MOXKHO ompeze-
JIATE ¢ mOMOImbI0 (opmynsl (1.3), B KOTOPOH HHTEHCHBHOCTH
KayXA0¥ KPACKH 3aJaeTcs B NPOIEHTaX:

Color=C+M+Y, (1.3)
roe 0% <C<100%, 0% <M< 100%, 0% < Y < 100%.

Haneuarannoe Ha Gymare u3obpaskeHue 4eJIOBEK BOCIIPH-
HUMaeT B OTpakeHHOM cBeTe. Eciu Ha GyMary Kpacku He HaHe-
CeHBI, TO MajawIui GeIbIH CBET OJHOCTHIO OTPAKAETCH U MBI
BUANM Gesiblii muct 6ymaru. Eciu Kpacku HaHeCeHbI, TO OHH I10-
IJIOIal0T ONIpeZesieHHBIe IIBeTa cmekTpa. lIBera B masuTpe
CMY dopmupyioTcs nyreM ébiuumarnus u3 6es0zo céema onpe-
OeneHHbLX UBemos.

Hanecennas na Gymary rony6as Kpacka IOrJoiiaer Kpac-
HBI CBeT U OTPa’kaeT 3eJIeHBIH W CHHUIT CBeT, ¥ MbI BUJHAM ro-
ny6oit user. HanecenHas Ha 6ymary nyprnypHas KpacKa Iorio-
I[aeT 3eJIeHbIN CBeT U OTPayKaeT KPAaCHLIM U CHHUII CBET, H MBI
BHJUM NypOypHbIK nser. Hanecennas na Gymary sxearas Kpac-
Ka IOrJIoIlaeT CHHHMH CBEeT M OTPA’KaeT KPACHBIH M 3eJIeHbIi
CBET, ¥ MBIl BUAUM >KeJIThIA IBET.

Cmemas gBe Kpacku cucrembl CMY, MbI HOXYYUM 0a30BbIi
et B cucTeMe uperonepenaun RGB. Ecnu manmecru na dymary
OyPOYPHYIO H KeJTYIO KPacKH, TO OyeT MOrJIolaThCs 3eJIeHbIH U
CHHHI{ CBET, ¥ Mbl YBH/IUM KpPacHbIN Bet. Ecoin HasecTn Ha GyMa-
I'y ToJIy0yI0 U JKeNTyI0 KPacKH, TO OyZeT IOrIomaThCs KpacHbli 1
CHHUII CBET, ¥ Mbl YBU/IMM 3eJIeHbIH 18eT. Ecin nasecTy Ha Gyma-
I'y IYPIYPHYIO ¥ roay6yio Kpacku, To 6yeT MOrJIomaThCsa seje-
HEIA ¥ KPACHBIH CBeT, M MBI YBUAMM CHHUN 1ser (tabmn. 1.4).

Cmernenue Tpex KPacoKk — royry6oii, xKeaToii u IMypunypHOR —
AOJDKHO IPHUBOJUTE K TIOJMHOMY MOIJIOIIEHWIO CBETA, M MBI
AOJIMKHBI YBHAETEL UePHLIH nBer. OgHAKO HA HPaKTHKE BMECTO
YEePHOTO ILIBeTa nojiyyaerca rpasHo-0ypselit ser. [losromy B 11Be-
TOBYIO MOJIeJib f00aBIAIOT eIe OJUH, HCTHHHO YepHLIH 1Bet. Tak
Kak OykBa B yske ucnosnbsyercs ajis 0603HaUeHUA CHHEro IBeTa,
AN 0003HAYEHUs YePHOTO IBeTa NMPUHATA TOCIeNHAA OGYKBA B
AHTJIMACKOM HasBaHMM 4yepHOro nsera Black, T.e. K. Pacmm-
pPeHHasa naauTpa mnonayumnia Haspanme CMYK (ra6a. 1.4).
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Tabnuua 1.4. PopMupoBaHuE LIBETOB B CUCTEME

useTtonepegayn CMYK

UeeT dopmMupoBaHue ugeTa
YepHbiia Black=K=C+M+Y=W-G-B-R
Beniit White=W=(C=0,M=0,Y=0)
KpacHbii Red=R=Y+M=W-B-G
3eneHoin Green=G=Y+C=W-B-R
CuHuiA Blue=B=M+C=W-G-R
lony6oit Cyan=C=W-R=G +B
MypnypHbIiA Magenta=M =W-G=R +8B
XKentbi Yellow=Y=W-B=R +G

o

B cucteme usertonepegaum CMYK nanutpa uBeToB
dopmMUpyeTca NyTem HanoxeHns rony6oi, NypnypHoORn,
XeNTon N YEePHOI KPacok.

Cucrema nperonepegsaan RGB npuvensaeTca B MOHUTOPaxX
KOMIILIOTEPOB, B TEJeBH30pax W APYIUX HM3JIydaromux

CBeT TEXHHYECKHUX YCTpPOMCTBaX.

Cucrema nseronepenaur CMYK npumeHsieTcA B IOJIUATPaA-
(uum, TaK KaK HamedaTaHHbIe JOKYMEHThI BOCHPHHUMAOT-
¢ UeJIOBEKOM B OTPa’keHHOM cBeTe. B cTpyiHBIX IPHHTE"
pax AJs MOJy4YeHMs M300pa’keHHil BBICOKOI'O Ka4uecrsa
MCIIOJIB3YIOTCA 4YeThIpe KapTpuKa, coiepsKalnue faszo-
Bble KPACKH CHCTEMBI [[BeTONepegayuH CMYK (puc. 1.5).

Puc. 1.5. Micnonb3aosaHue cuctem usetonepenayn RGB n CMYK B TexHuke
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MMaaurpa nBeros B cucreme nseronepenaun HSB. Cucrema
nseronepesayu HSB ucnonsayer B KauecTBe 6a30BBIX HapaMeT-
poB Hue (orreHoxk mnsera), Saturation (HACBIIEHHOCTH) M
Brightness (aprocts). Ilapamerp Hue nossonser BbIOpaThH OT-
TEHOK IBeTa M3 BCEX IIBETOB ONTHYECKOI0 CIIeKTPA: OT KPACHOTO
nBeTa K0 puonerosoro (H = 0 — gpacuerii nser, H = 120 — 3ze-
neHsrit nBer, H = 240 — cunwmit user, H = 360 — puonerossrit
nger). Ilapamerp Saturation onpenensier IPOLUEHT «UHCTOTO»
oTTeHKa u Geyoro nera (S = 0% — 6Gesrit nser, S = 100% —
«9HCTBIH» OTTeHOK). [Tapamerp Brightness onpejenser HHTeH-
CHBHOCTE IIBeTa (MHHMMaJIbHOe 3HaueHue B = 0 coorBeTcTByeT
YepHOMY IBeTy, MaKkcuMasbHoe 3Hadenrne B = 100 coorseTcTBY-
€T MaKCHMAaJbHOH APKOCTH BHIODAHHOI'O OTTEHKA IIBeTa).

B cucreme usetonepepaum HSB nannuTpa uBeTos
dopmMmupyeTcs nyTeM yCTaHOBKM 3HAYEHUW OTTEHKA
LUBeTa, HACLILLEHHOCTUN U APKOCTI.

B rpadguueckumx pemaxTopax OGBIYUHO HMEeTCH BO3MOK-
HOCTBb Iépexoia OT OJHOH MOJeNH IBeTOIlepeJavyy K JPYIoi.
ITO MOXKHO CAETATH KaK C HOMOLIBIO MBIIIIH, IEpeMenIast yKasa-
TeJIb [10 IBETOBOMY IIOJI0, TAK M BBOJAS apaMeTphl I[BETOBHIX
MOJeJiell ¢ KIaBHATYPHI B COOTBETCTBYIOIIHME TEKCTOBLIE TIOJIA.

1
KoHTpoasHsIe Borpock:

1. B KaKuX NPUPOAHBLIX ABJEHUAX M (DUIHUECKHUX aKCIepUMEHTax
MO HO HabII04aTh pa3roxkenue 6e10ro csera B crekTp?

2. Kax opmupyercs NaJuTpa IBeTOB B cUcTeMe IBeTonepenaun RGB?
Bceucreme useronepenaun CMYK? B cucreme neetonepexayu HSB?

3agaHuA QA CaMoC HOT'O BBINOJHEHUSA

1.6. 3adanue c kpamwrum omeemom. OnpeseUTh NBETA, €M 3AMAHDI
HHTEHCHBHOCTHU 6a30BBIX IIBETOB B cUcTeMe IBeTonepesaun RGB,
3anoaHUTE TAGIHILY.
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Lser WUHTeHCUBHOCTL 6230BbIX LLBETOB

KpacHbiit 3eneHsli CuHuiA

00000000 00000000 00000000
11111111 00000000 00000000
00000000 11111111 00000000
00000000 00000000 11111111
00000000 11111111 11111111
11111111 00000000 11111111
11111111 11111111 00000000
11111111 11111111 11111111

1.7. Badanue c kpamium omeemom. OnpenesuTh HBETa, €CAN HA byma-
Iy HaHeCeHbl KPACKH B CUCTeMe IBeTOIepeAaty CMYK. 3anoa-
HUTH TAbIHILY.

Ueer dopMmupoBaHMe ugeTta
c=0,M=0,Y=0
Y+M=W-B-G
Y+C=W-B-R
M+C=W-G-R
W-R=G+B
W-G=R+B
W-B=R+G

1.2. PacTpoBas v BeKTopHasi rpajpuka

1.2.1. PactpoBas rpadmka

Pacrpossie n3odpazenusn. PacTpoBbie usobpaxxkesus Gop-
MUpYIOTCA B IIPOIECCe CKAHUPOBAHMSA MHOTOLBETHBIX HJLIIOCT
panuii u pororpaduii, a TaKKe IpU HCOOJL30BAHUH NUMPOBLIX
(doro- u BuAeoKaMep. MoKHO cO3/1aTh PacCTpoOBOE usobparkeHue
HeIocpeJCTBEeHHO Ha KOMIILIOTePe ¢ UCHOIb30BaHNEM PacTpOBO~
ro rpauueckoro pegaxkTopa.

PacrpoBoe u3o0pakeHne CO3AAeTCA C HCIOJIb30BAHUEM TO"
yeK pasJMYHOro IBeTa (MHKceeil), KOTopble 06pa3yioT CTPOKHK
u cronbupl. Kaskaslil NHKCeJIb MOXeT NPUHAMATE 10001 11BET
W3 MaJMTPBI, COAepIKaIeil AecATKH THICAY UM faKe NeCATKH
MUJLIMOHOB [{BETOB, IT0ATOMY PacTPOBhIe H300pakeHns obecne-
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YUBAIOT BEICOKYIO TOUHOCTE Iepejayuu BETOB U NOJyTOHORB. Ka-
YECTBO PACTPOBOI0 M300pasKeHUs BO3PACTAET C YBEIMUYCHHEM
OpPOCTPaHCTBEHHOIO paspenleHusda (KoJauyecTBa NHKCeI i B H30-
OparkeHUH 110 F'OPUIOHTAY U BEPTHKAJHN) U KOJUYECTBA [[BETOR
B IaJUTpe.

Heznocrarkom pacTpoBeIx n3o6paskeHui ABIAETCH UX 6OITh-
o MHMOPMAIMOHHEBIA 06beM, TaK KaKk HEOOGXOAMMO XPaHUTh
KO/ IIBeTa KaXJA0ro NHKCessd.

PacTtpossie usobpaxenus hopmupyiores U3 Touex
PasnuYHOro nBera (mmkceseif), KoTopsle o6pasyioT
CTPOKH M CTOJOIIBI.

PacTpoBrie usobpaskenus ouenn YYBCTBUTEJIBHBI K YMEHb-
IIeHNIo U yBenudeHno. [Ipu ymenbIneRun pacTposoro uaobpa-
FKeHUsA HECKOJIBKO COCeJHUX TOYEK IIPeobpasyoTes B OLHY, H I10-
9TOMY TEpAETCH YeTKOCTh MEJIKMX AeTasneil nsobpaxenus. [Ipu
YBEJIMYEHHH PACTPOBOIO M300paKeHUsl TOYKH J0DABIAIOTCS, B
Pe3yJbTaTe HeCKOJIBKO COCeJHMX TOYEK NPUHUMAIOT OXUHAKO-
BBIM I[BET U MOABJIAETCS CTyneH4YaThIi addekT (puc. 1.6).

Puc. 1.6. PacTpoBoe nsobpaxeHue poccuiickoro repba, ero ymeHblUeHHan
KONWS 1 yBeNNYEHHbIN dparMeHT

Pacrpossie rpaduueckne perakTopsi. Pacrpossie rpaguye-
CKHE€ peflakTOPbI ABJAIOTCH HAWIYUYIIUM CPEACTBOM 06paboTKu
nu@poBsbIX (hoTorpaduii 1 OTCKAHNPOBAHHBIX H300paKkeHui, 1o-
CKOJIbKY IO3BOJAIOT MOBBIIIATE UX KAYECTBO NNYTEeM U3MEHeHUA
IBETOBOM HAJHTPhI M300paskeHHA H Aake IBeTa KaM/Jaoro or-
AEJILHOTO NHUKCessi. MOIKHO NOBBICUTE APKOCTH M KOHTPACTHOCTE
CTapBIX HJIM HEKauyeCTBeHHBIX (DoTOorpaduii, y1ajluTs MeIKHe ge-
dexThl uzobparkenus (HampuMmep, LapamnvHbl), Ipeobpa3oBarTh
4epHO-6esioe n3obparkenue B IBETHOE U T. 1.
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Kpome Toro, pacrpoBble rpapudecKkue pefakTOpPbl MOXKHO
HCIOJIB30BATE AJIfA XYA0MKECTBEHHOI'0 TBOpUYEeCTBa IyTeM IIpuMe-
HeHHA pasiuuyHbIX 3ddexToB npeodpazoBaHUA M300parKeHnd.
O6Br9HYIO (poTorpaduio MOKHO NPEBPATHTh B MO3aU4IHOE IIAHHO,
PUCYHOK KapaHJAIIoM WX peibedHoe nzobpaskenue (puc. 1.50):

2
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®oTorpadus Mosauka PucyHok Penbed

Puc. 1.7. 3ddexTsl npeobpazosaHns n3obpaxeHus
B pacTpoBoM rpacdpuryeckom peaakrope

®opmaTsl pacTpoBbix rpaguueckux gaiinos. I'paduyec-
KHe PeflakTOPhI 03BOJIAIT OTKPHIBATE, 00pabaTeIBATE U COXPa-
HATH M300pa’KeHusi ¥ PUCYHKM B PasJMYIHBIX TrpapHUecKux
dopmarax. @opmaTsl rpadpuueckux GaiyoB ONpeeNIAIOT CIO-
co6 xpasenus uaopmanuu B daiiae (pacTPOBBINA HIN BEKTOD-
HBIiT), a Takke GopMy XpaHeHuUs HHPOPMAUH (UCIIOIb3YeMBIH
MEeTOJ CIKATHS).

VHuBepcalbHBIM (OPMATOM pPaCTPOBBIX TIpaduuecKHX
daittos, T. €. GopMaTOM, KOTOPBI# «[IOHMMAIOT» BCE PACTPO-
BBle rpaduuecKue peaaKTopsl, aBiagercsa Gopmar BMP. Pac-
TpoBbie rpaduueckue daitas: B 3ToM opMaTe MMeIOT 6OIbIIOM
nHPOPMAIMOHHBII 00beM, TAK KaK B HUX XPaHATCHA KOABI IIBe-
TOB BCEX TOYEK M300parkeHUd.

Ilns pasMemienus uaobpaxennit Ha Web-crpanunax B UH-
TepHeTe WCIOoJbL3YIOTCs (HOpMATHI PACTPOBBIX TIpapUYecKuX
(aitnoB, B KOTOPBIX MUCIOJb3yeTcA cixaTue. B pacTpoBoMm rpa-
duueckom dopmare GIF mcmossayercss METOZ CHATHA, KOTO-
pBIit TO3BOJISIET HEILIOXO CXKHMATh (Paiyibl, B KOTOPBIX MHOTO
onHOLBEeTHEIX obnacreit mzobpaxeHus (JIOrOTUILI, HAANHKCH,
cxemel), @aiiael B hopmare GIF moryr comep:kaTb He OAHY, &
HECKOJIBKO PAacCTPOBBIX KapPTHHOK, KOTOpbIe IIOKa3bIBAIOTCH
O/lHa 3a APYroii ¢ yKasaHHOM B (hailie 4acTOTOM, 4YeM AOCTHUIaeT-
ca wiamosusa aeuxenus (GIF-ammmanusa). Hegocratkom dop-
mara GIF apisgercs orpaHuueHHas INaJHTPa, B KOTOPOH HE MO~
skeT 66ITh 6oabmie 256 1BeTOB.

Pactposstit rpadbudeckuit popmar PNG ucnonssyer MeTox
coxkatuda 6e3 MmorepHu AAHHBIX U ABJAETCA YCOBEPIIEHCTBOBAH-
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HBIM BapuantoMm ¢opmara GIF, Tak kak mo3BsojsfgeT HCIOJL30-
BaTh B majgurpe Ao 16 MunnamoHos useros. IIpu coxpaHeHHMH
(haiioB B 9TOM (hopMaTe MOIKHO YKasaTh TpeGyeMyIo CTeneHb
CHKaTHs HA IIKaJle « BhICOKAs CTEIIeHb CHKATHUS U IJIOX0e KauyecT-
BO H300pakeHNsa — HHU3Kasd CTEIeHb CKATHA U BHICOKOE Kadec-
TBO M300parKeHUs» .,

Hna coxatus HUGPOBBIX ¥ OTCKAHUPOBAHHBIX dororpaduii
ucnonesyercs gopmar JPEG. Komneorep obecneunBaer BoC-
npoussefeHue 6osee 16 MUIIMOHOB PasJMYHBIX IIBETOB, TOrAA
KaK YeJIOBeK BPsAJ JIU CIIOCO0eH PasIuuyuTh 60jIee COTHU IBETOR
u oTTeHKOB. B dopmare JPEG orGpackiBaerca «H36BITOUHOE»
AJIsl 9eJIOBEYECKOI'0 BOCIPHUATHS pasHooOpasue IBETOB cocel-
HUX nHKceJeil, [IpumMeHeHHe 9TOr0 hopMaTa NMO3BOJIAET CIKH-
MaTh (haiiiel B JeCATKH pas, OAHAKO IPUBOAUT K HeoGpaTHMOM
norepe uHpopMmanuu (haitasl He MOTYT OBITH BOCCTAHOBIEHBI B
nepBOHAYAJIbLHOM BHIE).

KonTponasHBIe BOpoCHI

1. ITouemy Npu yMeHBIIEHUH U YBeJIHUEHNU PACTPOBOTO H306DArKEHUS
VXVAILIaeTcs ero kauecTso?

2. B ueM cOCTOAT OCHOBHBIE PA3IMYUA MeKAY HOPMATAMH PACTPOBBIX
rpaduyueckux daiinos?

ILHOTO BBINOJTHEHU A

1.8. Badanue ¢ 6b160pounbLM OMmEemom. PacTposbie n3obpaskenus Gop-
MUDYIOTCH U3:
1) murwnii; 2) okpysKHOCTEN; 3) IPAMOYTOJILHUKOB; 4) MHKCeIelt.

1.2.2. BekTtopHas rpadumka

BexkTOpHEIE DHCYHKH UCIOJB3YIOTCA AJA XPAHEHUS BBICO-
KOTOYHBIX rpapuiecKux 00BeKTOB (PHCYHKOB, uepTexedl M
cxXeM), A1 KOTOPBIX UMeeT 3HAYEHHEe COXPAHeHHe YeTKUX 1 fC-
HBIX KOHTYPOB.
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BeXTOpHRIE PHCYHKH DOPMHAPYIOTCA M3 IpadHIecKux obnex-
TOB (JAHEMS, OPAMOYTOJLHHK, OKPYXKEOCTD H IP.), AJA KAXAOTO
13 KOTODHIX 3AAIOTCH KOOPAWHATH ONIOPHEIX TOYEK (HATIDHMED,
IJif PHCOBAHMSA OKPYKHOCTH NOCTATOUHO 3HATH KOOUPIAHHATH €€
NENTPa K pagryc) ¥ hopMy sl PECOBAHNA 00BexTa. I RAXIOTO
OOLeKTA MOMKHC TAKMKE YHASATE OBET, TOJIOHAHY U CTHIEL JHEHH
{cnnormEAasi, TYHKTHPHEAA X T. A.) €T0 KOHTYpa.

BeKkTOpHbIE PUCYHKM DOPMUDYIOTGA W3  OA30RbIX
rpacdu4eckux OOLEKTOB, ANR KaXoro u3 KOTOPbIX
3AJAITCA KOOROMHATL ONOPHbIX TOMEK, OpMYE
pycoBaHuA 06beKTa, a TAKKE UBeT, ToNMHa U CTuib
ANHKWM Ero KOHTYPE.

MocToMHCTBOM BEKTOPHOM rpa(uxn ABIAETCA TO, UTO BeK-
TODHbIE PHCYHKE MOIYT ObITh YBETHUEHE! MM YMEHbIIeHN Oea
moTepH kadectsa (puc. 1,8). IT0 BO3MOMCHO, TAK KAK H3IMEHe:
HEe pasMepa PHCYHKE TIPOMBBORMTCA € TOMOIIBIO0 MPOCTOTO
YMEOKEHHA KOODIMHAT TOWex rpadmueckux OGBEKTOB Ha
KO3(PHIMEeHT MacIITaAOHPOBAHRS.

Puc. 1.8. BekTopHLIA pucysok pocewitickoro rep6a,
£r0 yMeHbLUSHHARA KONWA it YEeNUHeHHIA GParMeHT

IIpyroe JOCTOMHCTBO BEKTOPHOH rpagmkn — HeHONRINOH
urdopManmoninil ofEcM GailioB N0 CPABHCHHIO ¢ 06HEMOM
(haiioB, cOAEPIRAIMAX PACTPOBBIE N30OPaKeHAA.

o BexTopeaa rpadpEka JeAKT B OCHOBE flash-apvMannn,

ponynapeEol B HacToALlee BPeMS TEXHONOIHH CO3JaHHA

AHMMAIIIH. JTa TEXHOJOTHA JIOSBONAAET peAJH30BATh

ABHMCHHE, IUIABHO H3MEHAS PAcNoNOAEeHue, pasMep H

HEeT 0O'BEKTOR HA PHCYHKS, 4 TAKKEe NUKABATD ILJIABHOE
TpeBpalLeHHe OQAOTO 001HeKTE B ADYTOi,.
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BexTopmte rpaduueckne pegakTopsl. Bexropuaie rpacdu-
UBCEHE PEJAKTOPLL HCNIOABIYIOTCA AL CO3TAHMA H DEJAKTHPO-
BAHIA DHUCYHKOB, B KOTOPEIX CYIIECTBYIOT YETKKHE KOHTYDHI
(amGmeMEl, MAMKCTPaNEK K KEUYC, BUSHTKH ¥ [IAKATHL, 3TH-
KETKM, CXCMEI, FpathuKE U depTexH). Tak Kak BeKTODPHLIE PH-
CYHEM COCTOAT HA OTAGNLHEIX rpadbHueckux 0FBEKTOR, TO ONH
JIETKO PEIARTHPYIOTES (KAsKABIE H3 06 ReKToR MOMXeET SLITE Ie-
DEeMeIen, yaalleH, yselndyeH WIK yMeHbIIeH ¥ T. 1.).

BexTopHble rpadmuccKue peadRTODE! TOZBOIAIOT PHCOBATE
€ TONBKO ILIOCKHE, HO 1 O0beMERIe 00BeKTH: Ky6, map, 1u-
JUEAD u Apyrue. IIpw pHCoBaEMW TPEXMEDHAIX Ted MOMKHO
YCTaHABIMBATh PA3NMHIHLIE PEXUMEl OCBEIEHHOCTH ofheKTa,
MAQTEPHAN, 13 KOTOPOTO OH H3rOTOBJIEH, KAYCCTBO [IOBEPXHOCTH
¥ IDYTHE napaMeTprl.

Iipi KIaccHuYECKOM YEPUEHNN ¢ HOMOLIBIO KapaHgamia, Ju-
HeHKH I TUPKYJIH MPOU3BOJKTCH IOCTOSHHAS BIEMEHTOR gepTe-
a (OTPe3KoB, OKPYHOCTER U OpAMUYTOJIBEHKCA) ¢ TOUHOOC-
ThIO, KOTOPYH [PENOCTABAAIOT YEDPTEMKHLIE HHCTPYMEHTHI.
CHCTEME] KOMIBIOTEPHOTO YepUYeHHN {puc. 1.9), Koropre ss-
JAKTCHA BCKTOPHHMMH FPAQHYECKHMH DEJAKTODAMI, ITO3ROJIE-
T COMAARATE YBPTEXH € ropadac Goaenrell TougocTem. Takue
CHCTEMEI AROT BOZMOKHOCTE HAMEDATE PACCTOSHNA, YIUIBL, Me-
DHMETDRI K MIOLIATH HAYEDYLHHRX 00ReKTOR.,

Cueremel aEroMaTHIMpOBAHEOIG NPOEKTHPOBAHHA HC-
DONBSYIOTGA HA IPOMIBOACTRE, TAK KEAK ODECHeUNBAIT BOGMOK-
HOCTE PeaNH3alMM CKBOBHOM TEXHONOIHH HOPOSKTHDOAHHS H
R3roroBaeHus aetanci. Ha ocEOBe KOMOBIOTEPHEIX TepTerxcit
CO3ARIOTCH YIPABISIOUIHE NPOTPAMMEl I CTAHKOE C WHCIIO-
BLIM DDOrpaMMHELIM YIpaBieHdeM. 3aTeM II0 KOMIBIOTEDHLIM
ICPTEXAM HITOTABIHBAIOTCH BRICOKOTOMHEIE HETaH K3 METLI-
Ja, IIaCTMACCE], JeDeBa U APYTHX MATEPHAIOR.

POpPMAaTE BEKTUPHEIX rpadiMyecKux Gainop. lupoxo
PACITPOCTPAHCHHEIM HOPDMATOM BEKTOPHBIX I'DROHIECKUEX dair-
JIOB ABaAeTeA hopmar WMF, Jror dopmaT ucnoasayerTes gis
XPAHEHHRSA KOJUIEKNHN rpadHIeckux Hzofipamenuit Microsoft
Clip Gallery. HexoToprie pOTrpaMMEl ofpaBoTki Ha06paAKeHEE
HCIIONHSYIOT OPHIHHAILHEIR JOPMATEL, KOTODbIE PACHOZHAIOTCS
TOJBKO CaMOH COaXaroluell RporpaMMoil. Hanpumep, BexTOp-
HEi pegaxrop OpenOffice.org Draw coxpanser daiigaer B cober-
peagHoM dopmate ODG,
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Puc. 1.9. Cuctema KOMMbIOTEePHOro YepyeHuns Komnac

KouTpoas

BOIIPOCHI

1. B ueM COCTOMT pasjivuue MexAY PACTPOBBIMH M300parKeHUAMH M
BEKTOPDHBEIMM PUCYHKAMH?
2. Kakoii rpadmyecKuii pefakTop (PacTpPOBBIH MM BEKTOPHBLI) BbI Oy~
JIleTe MCII0JIL30BATh:
e 18 paspaboTkm sMOJeMbl OpPraHM3alWM, YYHTHIBAA, UTO OHA
AoJKHA OyAeT nedaTaTbes Ha MAJTeHbBKUX BUSUTHBIX KAPTOYKAX 1
Ha HOJIBIINX IIJIaKaTax;

e 715 pefaKTHpoBaHuA LupoBoiil pororpadun?
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1.3. UnTepdenc u OCHOBHbIE EOSMOXHOCTH
rpaduiecknx pefaKkTopoB

1.3.1. Pucosanue rpadruyeckux npuMnTHBEOE B
PACTPOBLIX U BEKTOPHLIX rpaduiecKkmux peaaKkropax

O6mactey pacoBamms, s
CO3T4HHA PHCYHKA TPaIHIEOH-
HbIMH MeTOJaMH HeoldxogHMO
BREIip4Th OOJIOTHO (AMCT OyMaru
MW XOJCT) OIpeleJeHHOr0 pas-
Mepa v opuerTanmu. B rpaduge-
CKNX DeIaAKTOPAX MOMCHO BEI-
GpaTh mapaMerpbl OGMACTH DHCO-
BaHHA (pasmep, TOJI H ODHUCHTA-
oum — pue. 1.10), koropaa ga-
SBIRAETCA  CTPaHmEOei, JucToM
HITH cAaipgon.

O6nacTe DHCOBAHMA MOMET

HMeTh pa3JIrdHble pagMepEl. Ha- Puc. 1.10. Mapamerpb o6nact
uGonee pacUpOCTPAHEHHHIM AB- PUCOBAHWSR
aaerca Gopmat Ad, KOTOpPBIH co-
OTBETCTEBYET PA3MEPY CTAHXADTHOrC JIMCTA MHeyel Symary (-
prHo# 21 cM u BricoTol 29,7 M), 9aCTO HCIOIBIYIOTUA B MO0~
BHHY MeHRIINT copMar A5 {mmupunoit 14,8 cM 1 seicoroir 21
CM) HJIK B H{ra paza Gonnmueit dopMart A3 (muprnaoit 29,7 cm 1
BElcoTOI 42 cMm),

PHCYRKOM MO0 BQHATE BCIO IIOINAAE OOJIACTH pPHCOBA-
HWA WA OCTABHTL OO KpaaM noad. [Monsa ocrasaare pexomen-
AYeTcs, TAK K3K He BCE IDKEHTEPBI MOT'YT DACIIEYATEIBATE JIHCTLL
fies monaeit,

(06aacTL PHMCODAHHS MOXHO DACHOMONKHTL BEPTHKAILHO
(Wrupuna TUCTa MEHBINE BEICOTHI) — TAKAH OPHEHTAMEA HAJLI-
Baered KHukHON., OBNacTs PHCOBAHNA MOKHO TAKIKE PACIIONO-
#AHTh 'ODH30HTANBHO (UIMPHHA JducTa GOJibIIe BHICOTHI) — Ta-
Kafd OPHeHTanHA HasklBacTea ansbomHol,

Texuomorna pucosanua rpadguuyeckux npumwrnron. Pac-
TPOBEIE H BEKTOPHKE rpadHUIecKde PeIAKTOPE] HO3BONHKIT [HI-
COBATE B [IOJ1e PHCORAHMA rpadadecKie IPHMMETHREL (OpAMad
JHHHA, KPHBAA JIRHHA, UPAMOYTONLEHK, MHOIOYTONBHIK K OK-
PYXHOCTE).

Keonkm pia pucoraanA rpadpuuecKkix OPEMHTHBOR HAXO-
RaTcsa 2o [Taneau unempyMeHmos, KOTOpaa o0LIMHO PAZMEUIA-
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eTcs BEePTHKAJBLHO, BJOJb JIEBOI0O Kpasd OKHA Ipa(uyeckoro
penaxropa (puc. 1.11). Jlns pucoBaHUS BHIOPaHHOTO o0BeKTa
HEeoBGXOIMMO IIIeJKHYTh IT0 KHOIKe ¢ ero n3obpaskenuem Ha I1a-
HeJll UHCMPYMEHMOE8 U IepeMecTUTh yKasaTe/Ib MBIIIH B 1OJIe
pHCOBaHMs, IAe yKasaTejab mpumeT (GopmMy KpecTuxa. 3areMm
eJYKaMy B [0Jie pUcoBaHUsA Tpebyercs 3a()MKCHPOBATE I10J10-
JKEHHUA OIMOPHBIX TOUYEK PHUCYeMOTo 00BeKTa.

IIpomenypsl pucoBaHUsA rpadudecKuX NPUMHTHBOB B pac-
TPOBOM M BEKTOPHOM PeJaKTOpax NPaKTHYECKH He PasJndaror-
s, OAHAKO CYIeCTBEHHO PAa3IM4aloTCs pesy /IbTaTbl PUCOBAHMA.
B pactpoBoM rpauuecKkoM peJaKTope HapUCOBAHHBIM OOBEKT
mepecTaeT CyIecTBOBATH KAK CAMOCTOSTE/IBHBIN 2/IeMeHT 110C/Ie
OKOHUAHUS PHCOBAHMS M CTAHOBHUTCS JHIIb IPYINON NUKCeNeH
Ha pUCYHKe. B BEKTODHOM pelaKTope 3TOT 00BEKT IMPOAOIKAET
COXPAHATH CBOI MHAMBHAYAJIBLHOCTb U €ro MOKHO KOIHPOBATD,
mepeMeInarsb, U3MEHATh Pa3Mepsl, IBeT ¥ IPO3PaYHOCTb.

g § PacTpomss peaak vopbmp - Painl

(APAHEAL
R

Puc. 1.11.padmyeckme peaakTopbl:
pacTposbiii Microsoft Paint n BekTopHbIid OpenOffice.org Draw

Jluaua. [usa pucoBasus JUHUH HEeoOXoAMMO BEIOpaTh Ha
ITaneau uncmpymernmos rpadpudecKuil IPUMUTHB Junus, mne-
PEMECTHTh yKasaTellb MBIIIK B ONPe/leJIeHHOe MECTO OKHa pe-
AAKTOpa M IIeTYKOM MBIIIBIO 3a()MKCHPOBATh TOYKY, U3 KOTO"
POii IOMKHA HAUMHATHCA JTMHUSA. 3aTeM NepeTariuTh JHHIIO B
HYKHOM HallpaBJIeHUH U, OCYLIeCTBUB TIOBTOPHBIH INETUOK, 3a-
(uKCHPOBATH BTOPO KOHEL JUHHUH.

CymiecTByeT BOBMOYKHOCTh Ilepej] PUCOBaHUEM 3a/aTh THII
auEuY (CIIJIOMIHAS, IYHKTUDHAS U T. [.), €€ TOJIIHHY 1 IBET C
IOMOIIBLIO AOIMOJHUTENBHBIX MEHIO.
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Kpupaa. [lna pacosaiius KpuBoil HeoBXOAEMO BLIGPATH TPa-
thraecknil mpuMuTue Kpusas, HapHCcoBaThH GPOH3BOXLHVIO JIH-
HHH} M IeDETACKHBAHWEM MhIITIBH) IPHEATH el Tpebyemyro opmy.

IlpamMoyroaname. JIs8 PUCOBAHAS IPAMOYIOILEHKA HE0O-
XOJMMO BLIODATE TpadMuecKHd DpHMHTHB [T, DAMOY20IBHUK,
MeTIKOM 3adQHKCHPORATD IOJI0MKEHHE HEPBOH BEPIMHEL, IIePe-
TAIIETE YK&IATEIh 10 AMATOHAIH IPAMOYICIEHHKA M S HKCH-
POBaTh OOXOMEHEE [[NOTHRONONOMHOH BEDIIMHBI,

MuoroyroaseHK. 11 PHCOBAHHN MHOIOYTOXLEMKA Heol-
XOXuMO BHIOpPaATE TpaduuecKHE npuMuTHE MHOZOY20AbIIUK,
NOCACOOBATENBHO INENTYKAMH MEITEE 34D KCHPOBATE TOJICMKE-
HHE BEPIIHH 1 JROMHEIM MIENYKOM 3a(HKCHPOBATE NOMOMKeHHe
TOCAeRRCH BEpPHIVHEL

Orau u okpymHOCTs. (N5 DHCOBAHHUA OBaJA HeoOXoguMOo
BHOpaTh rpadpMIecKUB npummrus O@an (3naunc), MenrIKoM
MLIMIBIO 3a(PUKCUPOBATE MOJUMKEHWe TOYKE OBAJg, nepeTa-
OUATE YKA3aTeNb ¥ 3adAKCHPORATE MOJOKEHHE TOUYKM, IPOTH-
BOHOJIOKHON ZAHHON OTHOCHTE,| 5HA neHTpa opana. Eenn g npo-
necce pUCOBAHHA RePKaTh Haxaroil kaasumy {Shift}, To Gyner
HAPHCOBAHA OKDYRHOCTE.

Ilanurpa neeron. Pasnuuamr ysem aunuu, KOTOpPBIM DH-
CYeTCA KOATYD I¢OMETPHYECKOr0o IDUMUTHESR, U LELM 3QALG-
KU, KOTOPDHIM OH 3aKpamumeaeTcs. Omepamuio Bmfopa IBeTa
MOMXKHO OCYMECTBIATE ¢ NOMOIMbI0 Memio Jlaxrumpa, comepxa-
mmerc Habop MBeToBs, HCIONbLEYEMBIX Ti DH COBZAHNH O0REKTOB,

Pacmupennaa naaurpa. Berfop npeeTa ¢ HCIMOTBIOBAIHEM
Menio ITaaumpa orpaHuyen, TaK KaK OHO COAEPHLHT TONBKO He-
CKOJMBKO DeCATKOR OBeroB. OfHaro rpadudeckme PegaKkTOpH
OO3BOJIAIOT UCIONBI0BATH PACHIMPCHHYIO OAJUTPY IBETOB, B
KOTOPOHA MOMKHO OCYINECTEIATL BHIGOD cpeau Hafiopa B3 Jeear-
K0B MMJITHOHOB 1{BETOR,

1.1.3. ManuTpbl UEEATOB B CUCTEMAX ueeTonepagaiq
RGE, CMYK u HSB

IInnerxa, B pacTpoBnix rpaduieckux pemaxKTopax A8 KO-
OHPOBAHMA NBETOB MOJKEO HCIIOAb30BATh HHCTPYMERT ITunem-
wa., UlemrioKk MENUBIO Ha OGJIACTH ¢ TpelyeMEIM IIBETOM 34Z&8eT
€ro B KavTeCTBe OBeTA JUHUN M I1BeTa 3ATHEKH.,

6 Ecnu masectn yxasarens mumriu 2 KHODRY ma ITaneau
UHCMpYMeHmO8 TPahUYeCKOro PeaKTOPA, TO HOSBATCH
BCIITBIRAOLIAA IOACKASKA ¢ HARBAHTEM MHCTPYMEHTA.
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KoHTpoIbHBIE BOIPOCHI
&

1. ITepeuyncanTe OCHOBHLIE IApaMeTPhl 06J1aCTH PICOBAHKA.

2. INepeuncaure rpadudecKie IPUMATHBEL ¥ OMUIIUTE IIPOLEYPHI HX
pPHCOBaHHA.

3. Kak MOKHO 3a/{aTh IIBeT JUHUH U [IBET 3aJTUBKU?

1.3.2. UHCTPYMEHTbI pUCOBaHNA PACcTPOBbIX
rpadmyeckux penakTopos

Jlna cosmaHusa M300paskeHUs TPAZUIUOHHBIMM METOJaMH
HeoOX0AMMO BHIGDATE MHCTPYMEHT PUCOBAHMSA (3TO MOTYT GBITH
doMacTephl, KHCTh C KDacKaMy, KapaHJalld 1 MHOToe Apyroe).
B pacTpoBsix rpadudyecKuX pelakTopax CyIiecTBYIOT aHAJIOrud-
Hble WHCTPYMEHTHI, MO3BOJIAIONINEe U3MEHATE IBeT OMpeAeseH-
HBIX rpynn nukceseil. KHONK# HHCTPYMEHTOB PHCOBAHUA 00BbI4-
HO pacnojaraiorcs Ha ITaneau uHcmpymeHmos.

Kapannam. Usctpymenr Kapandau, mo3BOJIAET PUCOBATH
IIPOM3BOJILHBEIE TOHKHE JTHHUHA.

Kucrs. Unerpyment Kucmb MO3BOJISIET PHCOBATH NMPOM3-
BOJIbHBIE JUHHWHM DPA3JWUYHON TOJIIWHBI € HCHOJIb30BaHHEM
«KHCTH» BhIOpaHHON (POPMEI.

Jlacruk. Uucrpyment Jlacmux (Kucmb, pucyiomas mnse-
ToM (pOHA) TO3BOJIAET CTUPATH IPOU3BOIbHbBIE IHKCEIH uaobpa-
JKeHHu#, IPU 2TOM pasmep Jlacmuka MO¥HO MEHATE.

Pacusinurens. MactpymenTt Pacnoiiumelib NO3BOJAET pasd-
OpBI3ruBaTh ¢«Kpacky» (3aKpamimBaTh IHUKCEIH clryuyaiHbIM 006~
pazom) ¥ TaKHM 00pa3oM 3aKpalIuBaTh IPOU3BOJIbHBIE obsiacTu.

3anusra. MHCTDYMEHT 3a/u6Ka TO3BONAET 3aKpaIlIuBaTh
3aMKHYTBIe 00JIaCTH IeJITUKOM.

JIlyna. UrcTpymenT Jlyna nO3BOJfAET YBeJWYHBATH HJIH
yMeHBIIAThL MacITab npejcTaBIeHusa n3o0pakeHus Ha 9KpaHe,
HO He BJAUAET IIPH 3TOM HAa ero peajibHbI€ Pa3Mephl.

Haxmues. Uucerpyment Hadnuce (xHonka ¢ GyxBoit A Ha
NaHeJ ¥ MHCTPYMEHTOB) MO3BOJIAET CO31aBATh TEKCTOBBIE ob.tac-
TH HA MMKCEeJIbHBIX H300parkeHuAX. ¥ CTAHOBUB KYPCOP BHYTDPH
TEeKCTOBOM 06JIaCTH, MOMKHO ITPOM3BECTH BBOJ TEKCTa, KOTOPHIA
CTAaHOBHTCA YACTHIO MHKCEILHOT0 H300paskeHud.
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@OpPMATUDOBAHUE TEKCTA TPORIBOJHATCSA ¢ MOMOMILIO AMA-
Jorosora okHa Hlpupme: (puc. 1.12),

Puc. 1.12. [inanorosos okHo LIGHETE PACTPOBArc pegakTopa

KORTpoaLEE#€ BONpPOCEI

1. TlepeyscanTe OCHOBHLIE UHCTDYMEHTH DPHCOBAIHA PACTDORRIX
rpadHUeCHEX PeJAKTOPOR K ONUINATE X BOSMUAHOCTH,

1.3.3. Pabora c 06b6KTaMu B BEKTOPHBIX
rpaduyeckux pegakropax

BexropHerit rpadirueciui PeEaRTOD MOMKEO DACCMATPHRATE
KK Ipaipuueckiii KOHCTPYKTODP, KOTOPBIH IO3BOJIALT COBIAHETE
PHUCYHKH B3 OTASIBHEIX 0G5CKTOR (1'paiiecKUX TPUMETHROE).

Caou o6perron. Kas il rpadmraeckiri NPHMHETHE PHCYET-
C#A B CBOEM CJ0€, IOATOMY PHCYHKH COCTOST U2 MHOMKECTBA CII0-
eB. Tpacdhuveckne NpUMETHBEL MOKHO HEKJIALBIBATE Apyr Ha
APYyTd, IPH STOM OAHM ODBeKTE! MOTYT 3acaoHATE Apyrye. Ha-
opzMep, eCIH CHadala ObL1 HADHMCOBAH MPAMOYTIOJILHHEK, & 34-
TEM IIOBEPX HEr'Q CKPYMHOCTH, TO CHOH OKDYRHOCTE By Aer pac-
[IGIAraTeCA MOBCPX CJ0A NPAMOYTOABHHKA W OKDYXKHOCTH
34CNOHHMT OPAMOYTONLHHK,

CyImecTsyeT BOBMOKEOCTE HBMEIOHHEA BHAUMDCTHE O0BEK-
TOB NyTeM H3MEHEeHH: NOPAJKA PASMCINEHWA HX CIOEB Ha DH-
CYHKe. [ 3T0ro Henmons3yoTea ofepakuy M3MeHe M nopsag-
K&, ROTOpPhIe DOGBOIANT HEPEMEIIATh BhiNeJIeHHBIH 00BEKT Ha
OepeSHVHA NAaH (B CAMEL! RepXEMI Ca0d PHCYHKA) UK HA 337~
HUH [nap (Camuit HEEHKH oo PHCYHKA), 4 TAKMe He OOUH
CIOY BOEPEN MM Ha3am.

I'papuenTHas 3aaHBKa 00'BeKTOR, B BEKTODHRIX pegaxTo-
Pax cymecTEyer BOSMOXKHOCTD OCYILECTBAATE IPaJBeHTHYIO 38-
IABKY 06heKToB. IIpH rpagMeHTHON 3aJIMBEE HEITEHCHEHOCTD
3aKPaCKH MOXeT H3MEHATLCH IO JA/nHe, MIHEPHHES HAX OT IeH-
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tpa obbexTa. Kpome TOro, 005K Thl MOI'yT OBITH 3aIITPUXOBA~
HBI PA3JIMYHEIM cI0co60M (TMHUSAMY, KBaJpaTaMu 4 T. X.).

IIpospaunocTs 00bexTos. [lia KaKa0ro o6bexTa (cnosa pu-
CYHKA) MOJKHO 3aJaTh CTENeHb ITPO3PAYHOCTH (B MPOUIEHTaX OT
0 o 100). Ilpu HyIeBOit MPO3PauHOCTH OOHEKT, HADUCOBAHHBIN
Ha HUYKePACIIOJOKeHHOM cJoe, BujeH He 6yaer. HaoGopor, npu
CTONPOIEHTHOM NIPO3payHOCTH OH OyAeT BHAEH IOJHOCTHIO.

Hanpumep, MOKHO cHa4ajla HaPUCOBATH CBETJBIH IPAMO-
YyrOJBHUK M IIOBEPX HEro TeMHbIH Kpyr. 3areM IepeMecTHThb
CBETJIBIIl IPAMOYTOJLHUK Ha nepenaHuit muan. Hakoren, cue-
JaTh NPAMOYTOJBHUK YaCTUYHO Mpo3padabiM (puc. 1.13).

Kpyr noeepx MpAMOYronsHUK YacTu4HO Npo3paqHblii
NPAMOYTONbHUKA noeepx kpyra NPAMOYTONbHUK
nosepx kpyra

Puc. 1.13. UameHeHve BWAMMOCTH 0OBeKToB
B BEKTOPHOM rpadnyeckom peaakrope

I'pynmuposka 06'6eKToB. B BEKTOPHOM pelaKTOpe OTJEIbHbIe
rpaduyecKne IPUMUTHBEI MOXHO IpeobpasoBarsh B eUHBIH 005"
exT (crpynmuposats). C 9TUM HOBBIM 00BEKTOM MOKHO IPOM3BO-
JIATE Te 3Ke AeHCTBHA, YTO U ¢ rpa)u4ecCKNMU IPIMUATUBAMH, T. €.
mepeMeInars, U3MEHSATh €0 pasMepsl, I[BeT U Ipyrue napaMeTpel.
Mo:xHO M, HAa06OpOT, pasbuTh OGHEKT, COCTOAIMI U3 HECKOJb-
KHX, HA CAMOCTOSATEIbHbIE 00BEeKThI (pasrpynmnmupoBaTh).

Hanpumep, OIAMOMHCKYI0 aMOJeMy MOXXHO HapUCOBATE C
MOMOIIBIO IATH OKPYKHOCTEl PA3HOIO IBeTa, 3aTeM, CrPyIIIu-
pOBaB X B OAWH O0BEKT, MOYHO IPOU3BOJIBHO U3MEHATE pas-
Mep, IPOMOPIMY U IBET OJUMIHUICKOH aMOaeMEl (PHC. 1.14).

Puc. 1.14. Npeobpasoeanusa obbekTa, NONYy4EHHOr0 C NOMOLLBIO Onepaln
rpynnupoBkn

2  Mudopmarukan HKT, 9 k1.
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BeipasEuBanMe 00beKTOB. [J15 60IbIIE# TOYHOCTH PUCOBA-
HHA O0BEKTOB B OKHE PeJaKTOPa 0 TOPU30HTAJM U [10 BepTHKA-
JIM pasMelaTes JuHelku ¢ denenusmu (puc. 1.15),

Jis1 BBIpaBEUBaHUA HAPUCOBAHHEIX 00'LEKTOB 110 TOPHU30H-
TaJIA U BEPTHKAJH UCIIOJB3YeTCHA cemKa, K KOTOPOH MIPUBASKI-
BaloTCA 00BeKThbl. TOYHOCTE NPHBASKH OOBEKTOB MOJKHO Me-
HATH, UBMEHAA pasMep AUeeK CeTKH.

mg 4 6 B 1012 14 16 18 20 22 24 2 20)80

WENEEAN SRS RS NAE

Puc. 1.15. JluHeiiku n ceTka

BbIHOCKH B BEKTODHBIX peJakTopax. B BEKTOPHBIX peaaKTo-
pax MOXHO CO3JaBaTh TEKCTOBBIE 00JIACTH, B KOTOPHIX MOXKHO
BBOJUTE U (hopmaTHpoBaTs Tekcr. Kpome aToro, a1 BBoxa Hax-
OUCedl K PHCYHKAM MOKHO MCIOJB30BATH TAK HA3LIBaeMbIe
BBIHOCKH DasinuHbIX opMm (puc. 1.16). TekcroBrie obnacTu u
BBIHOCKH CYILECTBYIOT B PHCYHKE KaK CAMOCTOATENIbHbIE O0beK-
TBI ¥ TIO3TOMY MOT'YT JIEIKO MacIITabMpoBaTHCSA U IIepeMeInaThCH.

Haanucs Haamnucs /—{ Hangnoucs
-.

Puc. 1.16. BblHOCKM B BEKTOPHOM pefakTope

KoHTpOIbHEIE BOIPOCHI

adin

@

1. Yro B BEKTODHBIX rpadMUYecKUX PeJaKTOpax MO3BOISET U3MEHATH
BHAHMMOCTE 00'EEKTOB, 00pasyIOMMX PUCYHOK ?

2. B kaKuX cIyuyasx MOJESHO BOCIOJIB30BATHCS onepanye rpyImm-
POBKHM 00'beKTOB?
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1.3.4. PepakTupoBaHue u3obpaxeHui U pUCyHKOB
B PacTPOBbIX 1 BEKTOPHbIX rpadu4eckmx peaakropax

PepakTuposanue msobpakeHusa (PUCYHKA) MOMKET MPOU3-
BOJMTBHCHA C MCIIOJB30OBAHMEM TPEX OCHOBHBIX OMEepPaIui: KOIH-
pOBaHMSA, IepeMelNeHus W yjaaneHus. llepes BhINOJHEHHEM
KasiJI0ii ollepanuy peJakTHPOBAHUA HEOOXOAMMO BEIIEIUTH 00-
JIACTh H300paKeHus B PACTPOBOM PeaKTope UK OOBEKT B BeK-
TOPHOM pejaKTope.

Brinenenue obaacreil uzodpaskeHus H 00beKTOB B PHCYH-
kax. B pacTpoBoM rpadudeckoM pelaKTope JIA BblAeJIeHHA 00-
macreit uzobpakeHHs (Irpynn [UKCENeH) HCIOJb3YIOTCA JABa
HHCTpYMeHTa: Boidenienue npamoyzorvHoll obaacmu u Boidene-
Hue npous3eonbroil obracmu. Ilponeaypa BbIIeJIeHUs ITPOU3BO-
IWATCA aHAJOIMYHO IIpouenype pucoBaHudA. Ilociie oKOHUaHHA
NpoIeAypPsl BBIJEJEHUS OCTAeTCA IMYHKTHUDHBIM KOHTYP BBIJe-
JIeHHOM 06JIaCTH ¢ BOCBMBIO METKaMu I1o nepumetpy (puc. 1.17).

B BeKTOpHOM peJaKTope BhIZiejleHHe O0BEeKTOB OCyIe-
CTBJIAETCHA C IIOMOIIbI0 MHCTPYMeHTa Buidenernue ob6sexma (Ha
Ianeau unempymernmos uzobparxaerca cTpesakoit). [ls Bbizge-
JeHus 00'BEKTa JOCTATOYHO BHIOPATH MHCTPYMEeHT Buidenenue
00BeKma u MeJKHYTE 110 JI060My 00€KTY Ha pucyHKe. Bokpyr
BBIIETIEHHOr0 00'BEKTa IIOSBATCSA BOCEMb METOK B BH/e MaJeHb"
KMX KBaJpaTHUKOB Io ero nepumerpy (cM. puc. 1.17).

Ecau OMEeCTHUTBh YKA3aTe/b MBI Ha TAKYIO METKY, TO OH
MpUMeT BHJ CTPEeJKH, HAIPABJIECHHOU B IBE IPOTHBOIOJIOKHBIE
cropossl (cM. puc. 1.17). IlepeTacKkuBas METKY, MOMKHO H3Me-
HATH pasMep o0BLeKTAa.

Il mepeMelieHus BhIZieJeHHO# obnacTtu (06bexTa) Heol-
XOJMO YCTAHOBUTH KYPCODP BHYTPH BhlIJeJIeHHOM obacTu (yKa-
3aTesIb MBIIIH IIPUMET BUJ| CTPEJIKI, YKashIiBaloleil «Ha Bce 4e-
ThIpe CTOPOHBI» (cM. pue. 1.17)) u meperamuTs ee.

g s i . : ’
‘ ‘ I
| P — - -
BolgeneHue npamoyronsHoi oGnacTu BbigeneHue nNpaMoyronsHon obnactu
B pacTpoBOM pepaakTope B BEKTOPHOM pepakrope

Puc. 1.17. Onepauwvs BblaeneHums

Konuposanue, nepemenienne 1 yaajenue objacrTeu pac-
TPOBBIX H300paseHU W 00BEeKTOB B BEKTOPHBIX PHCYHKaX.
IIpu KONMPOBAaHMU CHAYAJIA BhIAeJAETCA 00JacTh PacTPOBOTO

2*
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n300paKeHna WK 00beKT B BEKTOPHOM PUCYHKe. 3aTeM KOIIusa
BBIZIEJIEHHOM pacTpPOBOi 00/IACTH MJIM BEKTOPHOIO OOBEKTA I0-
MeIaeTcHd B CleNHaJ bHyI0 00/1aCTh MaMATH OIePallMOHHOM cHc-
TeMbl, KOTOpasa HaseIiBaeTcs Oydepom obmena. HaxoHen komus
n3 6ydepa obmeHa noMemaerca B 06JaCTh PHCOBAHUSA U Iepe-
TaCKHMBaeTCs MbBIIIBIO B HY)XHOE MeCTO PacTpoOBOro maobpaske-
HHA UJIA BEeKTOPHOI'O PHCYVHKA.

ITpu nepememenuu BhiZiesleHHAs 06J1aCTh PACTPOBOTO M30-
OpakeHNA WM OOBEKT B BEKTODHOM PUCYHKE YAAIAETCH, a ero
KonudA noMeiaercsa B 6ydep obmena. 3atem komus us 6ydepa
obMeHa nomemaeTcsA B 06/1aCTh PHCOBAHHA U MEPeTACKUBAETCA
MBIIIBI0O B HY’KHOE MECTO PACTPOBOrO M300pasKeHUA WU BeK-
TOPHOT'O PHCYHKA.

ITpu ymanenum BbIgeseHHAA 06/1aCTh PACTPOBOIO usobpa-
JKEHHUA MK 00beKT B BEKTOPHOM PHUCYHKE MPOCTO YAAJIAETCH.

Ha1s uimocTpanuy BBINIECKA3aHHOTO HAPUCYEM B PACTPO-
BOM M BeKTOPHOM PeJaKTOpax TeMHBIH KPYT ¥ CBeTJIbIi NpAMO-
YTOJIbHUK IOBEPX HEro M BBRINOJHUM KOIIMPOBAHNE, TIepeMelie-
HHe U yJaJeHHe CBeTJIOr0 mpAMoyroabaHuka (puc. 1.18).

B pactposom peakTope HCXOAHOE H300pakeHHe IPeCTaB-
JsieT coboi rpynmy nuKcesen (IMKCeIu CBeTIOr0 IPAMOYTOIb-
HHKa BCTPOEHBI B MHKCEJ/IM TEMHOT'0 KPYra), ¥ OPH BEINOJIHEHHH
nepeMelleHus U YAaJeHUA ITUKCeIH, BXOAAIIHE B BhIeIeHHbBII
IIPAMOYTOJBHUK, VAAIAIOTCH.

B BeKTOpHOM pezakTope HCX0AHOe H300parKeHue IpeCTaB-
JisieT co00il COBOKYIHOCTh ABYX OOBEKTOB (CBETJIBIA npsMo-
YTOJbHUK HAJIOKEH Ha TeMHBII KPYT) ¥ IPH BEINOJHEHUY T1Iepe-
MellleHHA U YAAJIeHUA yAaaageTcs TOJbLKO BbIJeJIeHHBIH 06beKT
(CBeTJIBIH IPAMOYTOABHUK).

Buarpadpu- Onepauus pegakTuposaHus
4ecKoro
pepakTtopa Brigeneqwe Konuposanue | MNepemeweHue Ynanexue

PacTposbiit
penpaxkTop

BekTopHbiin
pegakTop

Puc. 1.18. Onepauuun pegakTmpoeaHus B pacTPOBOM
W BEKTOPHOM rpacuyeckux peaakropax
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Kak BugHO U3 puc. 1.18, pesyabpraThl BEIIOJHEHUsA olepa-
Oyl mepeMelleHusl U yAaJeHus, IPOU3BeJleHHEIX B PACTPOBOM
¥ BEKTOPHOM pPeJaKTOopax, pasjindaroTcH.

TeomeTpHuecKHe npeobpas3oBaHuA obGjacTell PacTPOBBIX
u300pakeHnit 1 00'beKTOB B BeKTOPHBIX pucyHKax. Msobpaske-
HUA ¥ PHUCYHKH MOTYT OBITH HOABEPrHYTHI NeOMeTPHUYECKHM
npeobpa3soBaHUAM:

e U3MEHEHHIO pasMepa o IOPM30HTAIH M BePTHKAJHN;

e IIOBOPOTAM IO YACOBOH CTpPEJIKe WJH IIPOTHB YacOBOM

CTPEeNIKH;

e HAKJIOHAM HA pa3JIM4YHBbIE YIJIbI;

e OTPAYKEHHAM B PA3JIIHYHBIX IJIOCKOCTAX.

Ha puc. 1.19 nokasaHn pe3yJbTaT IOCJEN0BATEIbHOTO IPH-
MeHeHUA K HAJANUCH omepanuil pacCTA)KeHUdA 10 TOPU3OHTANH,
HakJoHa Ha 45° 1 moBopora Ha 180°,

i o kg :
1 TekeT ¢ b MEINERL

Puc. 1.19. l'eomeTtpuyeckue npeobpazosaHna HaanucK

Ron-rponbﬁ_ﬂé BONIPOCHI

1. Yem pasiuvaroTCA Pe3yJIbTaThl ONePALlMY Bbi/eJIeHHA B PACTPOBOM
M BEKTOPHOM rpaduuecKux pejaxropax?

2. YemM pasnu4yaioTcA pesyJsibTaThl Ollepanuii KONMpoBaHud, lepemMerie-
HUSI ¥ VIAJEHUS B PACTPOBOM i BEKTOPHOM rpad4eckix pelakropax?

1.4. PacTpoBas u BEKTOpHasa aHmmMmauus

Anumanus. [Ipu pabore ¢ pacTPOBEIMHA M300paKeHUAMHA U
BEKTODHBLIMMA PHCYHKAMM ILIMPOKO HCHOJb3yeTCs aHUMALHA,
T. €. CO3JaHNE W03 ABUKeHNA 00 beKTOB Ha PKpaHe MOHHU-
Topa. KoMnbooTepHas aHUMAIHAA MUCHOIb3yeT OBICTPYIO CMEHY
KaapoB (Kak 3TO AejaeTcss B KUHO), KOTODYIO IVIa3 YesIOBeKa
BOCIIDMHUMAET KaK HenpephsIiBHOe ABMkeHne. Yem Gospiuee Ko-
JIAYECTBO KaJPOB MEHAETCS 38 OJHY CeKYH/Y (B KMHO B CEKYHAY
cmeHAerca 24 Kajapa), TeM 6ojiee MOJTHAA WIIIO3USA IBHIKEHNA
BO3HUKAET y YeJoBeKa.
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Hanpuwmep, ana coagaana KOMOBIOTEPHOM aHUMALEH, TTOKA-
amBalonied NBH)KeAWe 3eMau BOKPYr ComHIta, HEOBXOLHMO CO-
30aTh OOCJAeSOBATEILHOCTE KaAPOB, HA XOTODBIX HADHCOBAHLI
MOACKEHUA 3eMan Ha opduTe (pue. 1.20). lna cosgauua ma-
JHZVIK J(BHMKEHHA TpebyeTcs oCYIIECTBHTE BX OBICTDHIA mocie-
AOBATEhHBIH BLIBOT HA 3KPaH MOHHTODA.

,»"0"‘-\ R ] T T ST T T T, T
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kanp 1 kagp 2 xagp 3 kagp 4 kaap 5 kapp 6

Puc. 1.20. MNocnenoRATENBHOCTE KAGPOB ANA CO34aHUA AHUMALMK

AENMauua 8 TpedeHTABNAX. [[pOorpaMMel pa3paboTKHY 11pe-
3eHTAHHMIE T02EOJAIOT BRIGpATE OQHH 13 THIOE AHNUMAIHOHHBIX
adpeKTOB, KOTODPEIHA Gyger PeaiH30BKBATECH B NPOUECCe cMe-
Hbl o1aigoB, Hanpumep, npe menonszopaauu shdexra Han-
Zbi8 8A€80 CACKVIOIWINE caaiiy GyAeT NOABAATECA OOCTEIIEHHO,
Haez:Kad HA OpelLIayIInit caaiiy crpaga HANERO.

AHUMAITHOHHEIE 3Q(HEKTE MOJKEO HCIOILIOBATE H IPH pas-
MellleHHY 06beRTOB Ha caaltfax. Jna Kaxaoro o beKTd MoK HO
BeIOpaTE HanboNee MoaXoAsmIMi addeKT: MOCTEIeHHO NpPOA-
BHTRCA, BRICTETE COOKY, DAIREDHYTECS OO 38JAHHOrO pasMepa,
VMEHRINUTECH, JBATATRCA N0 BHOPAEHOA TPACKTODHH, BCIILIX-
HYTE, BPAI{ATRCA B T, IO,

AHRManzoEHble 3¢DEKTH TO3BOJAIOT NIPHUBICTs> BHAMARNE
IpH pasMEIleHNE Ha GIalife ITEEHOP) TeKOTA! TEKCT MOMKeT mo-
ABATHCA LUEIHKOM, IO CJ0BAM WK JAMKe 0 OTAeILELM GyrBanm.

Gif-agnmanuna, GIF-amuManms ABIAeTCA NOCIELOBATEND
HOCTBI0 PACTPORBLIX Ipa@HUeCKHX HR00Opaserri (Kapos), KoTo-
PEIE XDAHATCA B OAHOM PacTpoBoM rpadmdeckoM daitne B hop-
mate GIF. B nponecce npocvorpa raxkoro GIF-daitna pacrpobhie
rpapudeckue A300PAKEHEA NOCHENOBATERLHO MOABJIAKTCA Ha
SKpaAHEe MOHHTQDS, YTO H COZIACT HILJIIOSHIO IBHKeHHS.

s coanrEMA HOCHEAOBATEABHGCTH PACTPOBKIX M300pamte-
HAR B Ang uX npeobpasopanps B GIF-aHHManuio MOMHO HC-
MOIb30BATE MHOPODYERIROHANTEHLLE DACTPOBRE DEAKTOPK UIH
CIenMANTBEHBEE peFanTopsl GIF-ammmManiii.

Hampumep, InA DOay4YeHHS BHEMAIHH, JeMOHCTDHDYIO-
meit Bpamienne deMmnud (pue. 1.21), seobxonuno;
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¢ B DACTPOBOM TPadIIecKoOM PeJAKTOPRE CO3JATh II0CAeJ0BA"
TeNLHOCTh DACTPORBIX wW300pasKeHHH ¢a3 ee Bpalllenius;
¢ B GIF-apuMaTope colpars Ha 5TAEX H3ohpaskenwil agmmMa-

[[HI0.

kagp 1 kanp 2 kagp 3 kagp 4 uanp 5 kanp 6 kanp 7

Puc. 1.21. NMocnenosateneHoCTs Kagpos B GIF-anvMauim,
AEMOHCTpUPYIOLLEH BpawieHe 3emnu

I1ps cosganne GIF-apmmManiiyg MOMKHO 33 5aTk BeTHIHHY 34a-
OeKKHA MOSBAEHHEA KAaKIOT0 Kaapa, YeM OHA MeHblle, TeM
JYYINC KAUYeCTBO aHuMatun. KpoMe TOTO, MOSKHO YCTRHOBHTH
KOJIWYeCcTBo DOBTOpenHi (0T OJHOTO 10 GeCKOHEUEOCTH ) NOCIe-
JOBATENLHOCTH Kagpon, XxpaHammuxcs 8 GIF-daiine.

Boibigoe KoJIHYECTBO KAAPOB BeAeT K JIyINIeMy KAUeCTBY
AHKMANNWE, HO OpH dTOM yBernuuBaeT pasMmep GIF-dafina. Qns
VMEHBIIEHEA eTo HEdhopMATHOHEHOTO 00 beMa MOKHO aHHM MDO-
BATEL TONBKO HEKOTOPLIE TACTH HacOpaKeHHs.

Flash-ammmauma. Flash-annMmanmg 0a3upyeTea HA HCIOOAbL-
30BAHHNE BEeKTOPHOR rpaduKH H OpedcTasadaeT cofodl mocasmo-
BATEJIBREOCTH BEKTODHEIX PHCYHKOR (KaZpoB). KHanp cTpounTes ©
HCOOJIL3OBAHHCM HAGOpPA BOKTOPHEX rpadiuecKuX OOBEKTOB
{(OpAMBIX ¥ TPOHAPOILHLIX NHHHHE, OKPYMEOCTEH M IPHAMO-
YFOXBHAKOB), AIA KAXKIOrO H3 KOTOPEIX MOXKHED 33 J4TE pasmep,
IBeT MTHHHHA ¥ 3AJHBKH H APYTHe IapAMETPHE.

HocronucreoMm flash-aHnmanuy ABNgeTcs TO, 9TO HET Heob-
XOAMMOCTH NDOPHCORBIBATE KaXKAKH Kaap. [JJocTaTro9Ho HApH-
COBATE RANUEBRIE KAXPHI M 331aTh THII NEPEX0ia MY HUMMI
{crobogEAA TpaHcopMarnus, TpaHcopMania ¢ BpallienaeM,
TpaHCODMAILAR C OTPa)esuem u T. 4.}, Pepaxrop flash-ann-
MAaIHH ABTOMATHYECKH OOCTDOHUT TMMOMEXRYTOUHRIE KaAaphI.
Yenp npoMeyTOYHBEIX KAJDOB MHOrG, TO aHHMAINA NOJIYYaeT-
oA naasEoil, 4 ecMM Mano, TO BBICTPOH.

Haopumep, ANs CO3ZAHNN AHMMAIMHM, neMonchprmmei‘{
npeofpasopaHie CHHETO KBafpaTs CcHAuUANA B 3eJEHBIA TDR-
YTOJIBHHE, a 32TEM B KPDACHKIHA Kpyr , focratogso (pue. 1.22):

& B KAIOYEBLIX KAgpax (IepeoM, JeTEEPTOM K CeJLMOM) Ha-

PHCOBATE BEIIICTCPLUNC/IeHHEIe 00 BLEKTL];
* BATATH THII AHHMANMOEHOrO nepexoia Mesily HEMH.

*  Hapac. 1.22, cramii, 3enesnit 4 KpacHL!E NPT HePeIAHL OTTEERAME POy,
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e

kagp 1 Kkagp 2 kagp 3 kagp 4 kagp 5 Kagp 7
(kntoueBown) (kntovesom) (knoYeBoW)

Puc. 1.22. NocnepoearensHocTs kaapos flash-aHumaumm
npeobpasosaHuna CUHEro keanpara
B 3eNEHbIA TPEYroNbHWK U KPACHbLIA KpyT

B nponiecce npocmotpa flash-aammanmm BeKTOpHBIE KaJphl
IOCJIEeI0BATEIBHO OABIAIOTCA HAa 3KpaHe MOHHTOPA, YTO B CO-
3aeT MINIO3HI0 ABMiKeHHA. IIpu cospamum flash-armmamuu
MO’KHO 38/1aTh KOJTHYEeCTBO KaJPOB B CEKYHAY, YeM OHO GoJIbIe,
TeM JIyJIle KadecTBO aHUMAaIluu.

HocrounscrBoM flash-anumanuum sisngercsa HeOOJIBIION MH-
dopmanuoHHbI 06beM daitnos, u nosromy flash-ammmanmsa
IIAPOKO ucronbayercsa Ha Web-caiitax 8 Mareprere. lina pas-
paborku flash-amumanum MEnmoABL3VIOTCHS CHENMATN3HNPOBAH-
ueie flash-pegaxkropw (manpumep, Macromedia Flash), xoropsie
COXPaHAIT AaHUMAUUOHHBIE (ailibl B CHENHUATHU3UPOBAHHOM
dopmaTte FLA.

KoHTpoIbHEIE BOIIPOCHI

1. O6BACHUTE TEXHOJIOTHIO CO3AaHNA KOMIILIOTEPHOM AaHUMAIHH,
2. Kaxmue TUITEI AHEMAIIMH MOTYT OBITE HCIIOIL30BAHE] B Ipe3eHTanuax ?
3. Kak M0o)KHO yeKopuTh HaH 3ameaiuTs GIF-anumanuio?

4. B ueM cOCTOUT PA3/INIMe MeXK /Y KIIOUeBLIMU U 00LIYHBIMA KagpaMu
flash-anumanuu?

1.5. KogupoBaHue u 06paboTka 3ByKOBOM
nHpopmauuu

3BykoBaa umH(popmanmusa. 3BYK mnpeacTasiaser coboil pac-
IIPOCTPAHAIONUIYIOCH B BO3AYXE, BOJAE WJIH APYrOH cpeie BOJHY
(xosrebaHMs BO3AYXA HJIH APYIOii Cpeabl) ¢ HEIIPEPbIBHO MEHAIO-
meica aMIINTYA0H U 4acToToM. Ye/i0BeK BOCIPHHUMAET 3BY-
KOBBIE BOJIHBEI C IIOMOINBIO CIyXa B (hOpMe 3BYKa pasiM4yHOI
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rpoMKocTH 1 ToHaA. Yem Oosplne aMIIUTyAa 3BYKOBOM BOJIHEI,
TeM rpoMue 3BYK, 4eM 0oJIbIre 4acTora KoJsiebaHUM, TeM BHIIIE
ToH 3ByKa (puc. 1.23).

A AmnnuTyna BbiCOKMit rpOMKWIA 3
4 - rPOMKN/E 38YK
Bpemsn
Huakuit TUXWA 3BYK

Puc. 1.23. 3sykoBas BOSHA

o YestoBeuecKkoe yX0 BOCIPHHUMAET 3BYK C gacToToi or 20

Konebanmit B cexyuay (Euskunit 38yk) g0 20 000 xosreba-
HUH B cCeKyHAY (BBICOKHMH 3BYK).

YeJ0BEK MOKET BOCIPHHUMATHL 3BYK B OTDOMHOM AHana-

30HE aMILIATYX, B KOTOPOM MaKCHMAaJbHAA aMIUIUTYAa

fosapire MUENMabHOMK B 10 o pasa (B CTO TBICAY MHJLJIMAp-

ZoB pas). s naMepeHus IPOMKOCTH 3BYKa HIPUMEHAETCH

cnenuanbHEAs enuvHuna geumben (a1B). YMeHbinenne HIH

yBeJnueHHe rpoMKocTu 3Byka Ha 10 aB cooTBeTCTBYET

YMeHBIIIeHHIO WY YBeJHYeHHIO AaMIJIUTY bl 3BYKa B 10 paas.

Ta6nuua 1.5. TPOMKOCTb 3BYKa

3ByK FpomkocTts, ob

HuxHWiIA npeaen 4yBCTBUTENbHOCTH 0
4ENOBEHEeCcKOro yxa

LUopox nucTees 10
Pasrosop 60
INyaok asTomobuns 90
PeakTuBHbIA ABAraTe b 120
Bonesoii nopor 140

Bpemennis auckpernsanua 3syka. [lis Toro gTOOBI KOM-
IBIOTEpP MOT 06pabaThIBaTh 3ByK, HEIIPEPBIBHEI 3BYKOBOM CHUT-
HAJ JOJKeH ObITh mpeofpasoBaH B HH(DPOBYIO AUCKDETHYIO
dopmy ¢ moMoIbIo BpeMerHGi muckpernsanuu. HenpepsisHasd
3BYKOBas BOJIHA pas0uBaercsd HA OTJeJbHBbIE MaJIeHbKME Bpe-
MeHHFIe VIACTKH, IPAYEM [JId KaKJJOro TAKOro y4acTKa ycra-
HABJIHMBAETCH ONpeAeIeHHBIN YPOBEHb 'DOMKOCTH.
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Takum 06pasom, HempepslBHAS 3aBUCHMOCTH T'DOMKOCTH
3BYKa OT BpeMeHH A(t) 3aMeHAeTCA Ha AMCKPETHYIO TOCIeI0BA-
TelbHOCTBh YPOBHeMH rpoMkocTH. Ha rpaduke 3To BEINIAAHT KAk
3aMeHa IVIaAKO#i KPUBOH HAa IIOCIEeJO0BATEIBHOCTh «CTYIIEHEK »
(puc. 1.24).

+ A, rpomxocTs

/ vl

t, BpeMs

Puc. 1.24. BpemeHHas avckpeTnsaums 3asyka

Yacrora nuckpernsauun. {71 3anucH aHAIOTOBOTO 3BYKa
u ero npeobpasoBanus B nudposyio Gopmy HCIIONb3yeTCH
MHKPO(OH, MOAKITIOYEHHBIN K 3BYKOBOI miare. KagecTBo mo-
JAYYEHHOTO IM(POBOTo 3ByKa 3aBUCHT OT KOJMNYECTBA U3Mepe-
HUIi TDOMKOCTH 3BYKa B eIHHHUILY BDEMEHH, T. €. YACTOTHI auc-
kperusaumu. Yem Gosblmee  KOJIMUYECTBO  M3MepeHM
TPOM3BOAUTCH 38 OAHY CeKYHAY (ueM GoJbllle 4acToTa AUCKpe-
TH3aIMN), TEM TOYHEe «JIeCeHKa» Nu(POBOro 3BYKOBOTO CHT'HA-
Jla MOBTOPAET KPUBYIO aHAJOIOBOI'O CUTHAJIA.

YactoTra auckpeTusaumm 3ByKa — 3TO KOAMYECTBO
M3MEPEHWA FPOMKOCTM 3BYKa 3@ OAHY CEKyHY.

Yacrora AUCKpPeTH3anumu 3BYKa MOXKeT JIeaTh B JuanasoHe
ot 8000 10 48 000 usMeperuit rPOMKOCTH 3BYKa 3a OIHY CEKYHAY.

I'iry6una wonuposanus. Kasxmoii «CTYNEeHbKe» MpHUCBauBa-
€TCA OIpe/ie/IeHHbIH YPOBeHb POMKOCTH 3ByKa. Y DOBHH I'DOM-
KOCTH 3BYKa MOYKHO paccMaTpUBaTh Kak Habop N BO3MOMKHBIX
COCTOSIHMM, IJIi KOAMPOBAHHA KOTOPBIX HEOOXOAMMO onpeze-
JIEHHOE KOJUYecTBO HHpopManuu I, KOTOPOe HA3LIBAETCH IJIy-
OMHOM KOIMPOBaHMSA 3BYKa.

Fny6uxa koaupoBaHus 3ByKa — 3TO KONMYECTBO UH-
dopmaumn, KoTopoe HeobXOaAMMO ANs KOAUPOBAHUS
AUCKPETHLIX YDOBHEW rPOMKOCTU LdPOBOro 3syKa.
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Feau u3BecTHA TAVOMHA KOZMPDOBAHHA, TO KOJIHMIECTRO
ypoBHell rpOMKOCTH NUQPOBOro 38yKa MOXCHO PACCIHTATE MO
dopmyse (1.1). [Iycrs royfnEa KOAUpOBAHEA 3BYKA COCTABAALT
16 6UTOB, TOTHA KOJMYeCTRO ypoBEeH IPOMKOCTH 2BYVKA PABHO!

N = 2" = 2'% = §5536.

B npormecce KOAMPOBAEMA KAXKAOMY YDOBHIO IDOMKOCTH
3BYKa [IpUCBAKBACTCS cBOM 16-OmroBRIil ABOMTHHIE KO, HAM-
MEHBbINEMY YPOBHI I'POMKOCTH OGyAeT COOTBETCTBOBATE KO
0000000000000000, a Hauboneuenmy — 1111111111111111.

Kauecreo onHgposaanoro apyra, UeM Gonbne 4acTora X
rAy6HES AMCKPETH3AMMM 3RYKA, TeM 6olee KagecTBeHHHM OY-
Aer omudpoBaHAEI 3ByK. CamMoe RM3K0e KauecTRBO OHbpODaH-
HOr'O 3BBYKA, COOTBETCTBYIOLIEE KATECTBY TE/Ie(POH HOU cBASH, OY-
ner mpu uacTore auckpernsanmne 8000 pas B cekyHAY, rydunHge
AKCKPETH3anNy 8 6UTOB M 3aUMCH OFHOK 3BYKOROK AOPOMKR
{pesxmEnM MOHO0). CaMoe BrICOKOE KATECTBO omuipPOBAHHOTO 3BY-
K8, COOTBETCTBYIOINEe KauecTEy ayauno-CD, Gyaer opH HacToTe
auckpernsanmy 48 000 paz B ceXyERY, rryGEHE JUCK PeTHSATEH
16 GHTOB I 3AINICH JIKYX 3BYKOBBIX LOpOaeR (perKHM CTEpeo).

Heobxoaamo NOMAKTE, ITO 9€M BHINE KAUSCTRD NHGIpOBOre
4ByKA, TeM Bonblie uEGOPMATMOHHEE 00BeM 3BYKOBOTO ait-
na. MoxHo ONeHHTE WHpOpPMAIHOHHBIN ofbeM UXQPOBOTO
CTePeOsRYHKOBOTO (aiiia ANMTENLEOCTLIO BBYJYAHWA OXHA CC-
KYHAa OpH cpefHeM KadecTBe 3syka (16 Ouros, 24 000 maMepe-
Hil B cexyeny). Ins svoro rrydHEY KOFUDOBAHEA HeobxogHMO
YMHOMXKHTE HA KEOJNTIEeCTRO HIMEPeHAR B ONHY CeKyHAY K YMHO"
KHUTh Ha 2 (CTePeOSBYK):

16 6utos - 24 000 - 2 = 768 000 BuroB =
= 96 000 GaitTos = 93,75 Kbaitr.

3BYKOBbIE PeIAKTOPEL 3BYKOBHE PEAAKTODEL IOSBONAIOT HE
TOALKO BANHCBIRATE H BOCIPOHIBOJANTE 3BYH, RO A PERAKTHPU-
Bark ero. OmmpPoRaEHEIA ABYK OPEACTARBNAETCH B 3BYKOBEIX pe-
IAKTOpax B HarIagHOE dopme, IOFFTOMY OLEPANEN KOOHPOBA~
HEAH, IepeMelleHHs W yAaneHus TacTeil 3BYKOBOW JA0DOMKKH
MOORHO JICTKO OCYINECTBIATh ¢ MOMOMMEID Mbrmu, Kpome roro,
MOJKHO HAKAANLIBATh 3BYKOBRIE JOPOMKKH APYT Ha aopyra (MAK-
MHPOBATE 3BYKM) ¥ OPHMEHATE PA3/OHUHKE aKyCTHYCCKHIe ah-
PEeRTH (3X0, BOCIPOH3BEZCHHE B ODPATHOM HATPABICHUM I XD. ).

BBYKOBEIE PEARKTOPH MO3RONAIOT H3IMEHATh KA4E€CTEO oHdp-
DOROTO a8YKA ¥ 00BeM 38YKOBOTO (AIA NYTeM H3IMEHEHISL 1ac:
TOTRI AMCKPETH3ANNA B rayGuEsl Kogwposasms. Ouudposan-
HBII 3BYK MOKHO COXpaHATh G6e3 CKATHA B 3EYKOBRIX thaiaax
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B yHHUBepcanbHOM (hopmate WAV, a Takixe B hopmare co cixka-
Tuem MP3.

o

IIpu coxpanenuu 3ByKa B popmMaTax co cixaTHeM oTdpa-
CBIBAIOTCSH «HU30BITOYHBIE» [JIS YeJI0BEYeCKOro BOCIIPHU-
THA 3BYKOBBIE YaCTOTHI C MAJIOH aMIIMTYA0M, COBIIAAai0-
e M0 BPEMEHH €O 3BYKOBBIMM YaCTOTAMU C BOJIBIIO
amnyurynoi. Ilpumenenne Takoro popMara moO3BONAET
CIKMMaTh 3BYKOBBIE (DailyIbl B ECATKH pas, OAHAKO IIPH-
BOAUT K HeoOpaTumoil morepe uH(popMmanuu (dbaiinsl He
MOI'yT GBITH BOCCTAHOBJIEHBI B IEPBOHAYAJIHHOM BHJE).

3

KoHTpoasHEIE BOIPOCH

1. O6bscHUTE, KAK YACTOTA AUCKPETHIALHH H rayouHa KOZHPOBAHUA
BJIHMAIOT Ha Ka4eCTBO HHU(POBOro 3BYKA.

1.9.

BHOT'O BBINNOJTHEHHU A

3adanue c 6bi60poubiM Oomeemonm. BBYKOBAS IIATA TPOUIBOIUT
ABOMYHOE KOJAMPOBaHHE aHAJIOIOBOI'0 3BYKOBOIO cHTrHana. Kakoe
KOJINYeCTBO HH(POPMAUMA HeOOXOANMO AT KOAUPOBAHUA KaXKI0-
ro u3 65 536 BO3MOKHBIX yPOBHETH rPOMKOCTH curHana?

1) 65 536 6urop; 2) 256 6uTos; 3) 16 6uToB; 4)8 6GUTOB.

1.10. 3adanue ¢ pazeeprymoim omeemonm. OuUeHUTh MHPOPMAIIMOH-

HBIH 00beM (P POBLIX 3BYKOBLIX (DAiiIoB guurensHoeThO 10 ce-
KYHJI IpH rJ1yOMHe KOAMPOBAHUA H YACTOTE AUCKPETH3AI[NH 3BY-
KOBOIO  CHrHaja, o00ecHeuyuBalOIHX  MHHHUMAJIBLHOE M
MaKCHUMaJIbHOE KAYeCTBO 3BYKA:

a) MoHO, 8 6uToEB, 8000 u3Mepennit B CEKYHIY;

6) crepeo, 16 6uros, 48 000 muamepeHUit B CEKYHAY.

1.11. *3adanue ¢ passepnymovim omeemom. ONpPeneNUTs LITUTEND-

HOCTBH 3BYKOBOTrO (haiiyia, KOTODEIH ymecTuTes Ha quckere 3,57,
YuecTs, uTO AJIA XPAHEHUA JAHHBIX HA TAKOMH AUCKETe BBIeIAeT-
cs1 2847 cekropoB o6bemom 512 6aiiToB KaMKABI:

a) IpH HU3KOM KayecTBe 3ByKa: MOHO, 8 6uTos, 8000 usmepenmii
B CEKYHAY;

6) mpu BEICOKOM KauyecTBe 3ByKa: crepeo, 16 6uros, 48 000 name-
PEHUH B CeKYHIY.
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1.6. Uudporoe boOTO U BUAECO

TMndposasn dororpadaa, Iudponse GOTOKAMEPH! IO3BOMA"
KT IOOY4YHUTH uaoﬁpamenue BHICOKDIY KAYESCTBA HEOOCPEACTREH -

HO B 1bpoBoM topmate. Ilonygerroe nudpoBoe HI0OPAKEHUE
coxpanfeTca B nudponoit KaMepe HA CMEHHON KapTe flash-namsa-
ro. Tlocie DOARMIOUCHIA Tadpusoi kaMepsl K USB-nopry xoM-
[BIOTEPA IPOU3BOIMTCA KONIpaBAHIE R306paKeANH HA HECTKHH
Auck KoMobiorepa (puc. 1.25). Ilpr AeofxoquMocT MOMKHEO IPO-
BecTH PoISKTHpoBaHue (hoTorpadHy ¢ IOMOIILIC pACTPOBOTO I'pa-
{HzecKoro pegaxTopa, BeICOKOKAYECTBEHHAA HBETHAS MNEHATEH
TrdpoBbX pororpaduit TPOMBBOIHTC HA CTpYHHOM OpHHTEDE.

Puc. 1.25. Linppoean gotorpadmn

o PasMep pacrpoBeix nudpoBHX dororpadui MOMKeT ANCTH-
raTs 3000 x 2000 Towex nmpe rnyGrne useta 24 Smwra Ha TOY-
Ky, Beas coxpanyTs QOTOrpadHIo Ha KapTe flash-namMaTu B
dopmare BMP, mrdopMannoEHEE ofibeM Taioro Haobiparke-

HUA ToAy4aeTcs NOCTATOYHO OOMIbLMOK:

= 24 6mra * 3000 - 2000 = 144 000 000 Girra =
= 18 000 000 Gaitros ~ 17578 Kbaitra ~ 17 Mbairr.

BoaMoKHOCTE XxpaHeHna Ha Kapre flash-maMaTn gecar-
®0B OrGpoBbIX dororpaduil obecnewsapTeA HCIOALIO-
BaHKHEeM rpadrdeckoro opMATA CO CHKATHEM [I0 METOOY
JPEG.

Iugposoe Bugeo. I{mppoesie BAAEOKAMEDBI NU3BOJAIOT
CHMMATE BHACOMDEIDME! HEMOCPEACTRCHHO B IMEPPoOBOM thopMa-
te. Iludposoe BEIeEO, TpejcTaBALNee cO0OH NOCIeAOBATEIL
HOCTL KAApPOB ¢ ONpeAeIeHHBEIM paspelleHHeM, COXPAHATCH B
BAASOKAMepPe Ha MarewuTHOH Kaccere. [locie mogKMOIe R mud-
popoif BraeoxaMephl ¥ DV-110pTY KOMNIBKTEPA H JANYCKA IPO-
rpaMMBI THQPOROTO BHACOMOETANA IPOMIBONUTCS 3BXBAT H KO-
IHpOBAHKE BRSO Ha JKeCTRUI NHMCK KOMIBLIOTEDA {(puc. 1.26}.

B nponecce 3axBaTa ODporpaMMa mHppPoBOTe BHAEOMOHTANEA
aBTOMATHYECKE OOHADYVHHEBAET HBMEeHeHuA H300PaykKeHI A B IOTO-
Ke BUAeo 1 pasluBaeT BUIEO HA (hpATMEHTEI, HASLIBAEMEIS CLEHA"
miz. [ToassoBaTens B IpOIiecce MOBTAMA MOXKET PAalHBATE BUIEO



Pue. 1.26. Undpoeoe euaeo

114 CILeHRM IO BpEMEHH HIIH NPOR3BONIGH0, MonTask nuidpororo su-
ACOMIIBMA TPOM3BOLHTCA YTEM BRIGOPA YK CleH H pasme-
meHAd WX B ONPeReSICHHOH EpeMeHHOH NOCIeZoBATENLEOCTH.
Iipn mepexose MeXkAY CIeHEMM MOMHEO HCIOILIOBATE PARTHIHEIC
AHUMANMORHbIE SOOEKTH! HANNKIB, PACTBODEHNIE H AD.

ITpocMoTp MUPOBOrO BUARO MOKHO OCVIIECTBIATE HEIO-
CPCOCTBEHHO HA OKDALE MOHHTOPA KOMILIOTEDa HMJIH HA IOZJ-
KJIYEHHOM TeqeBH30pe.

Bugeodmarm cocTour ma noroka CMEHAMNINHX APYT APYTa
KagpoB u 3ByKa. [IOKA3 NOJHOOBETHBIX RAJDOB M BOCHODOK3BE-
AEHNC BRICOKUKAYECTBCHHOIC 3RYKA TPEGYVIOT Iepeiadd ouYeds
BoIbMIX 06beMOB KHDOPMALTHT B eIHHINY BpemMeHn, [losToMy
B MPCIIECCe 3AXBATA H COXPAHEHUS BHAeodaita HA AuCKe Mpo-
WSBOAUTCA €ro cixcarue, Bo-IEDRBIX, HCOOALIYIOTCH METOLE]
CIHATHA HENOABHMXHBIX PACTPORBIX rpathuuecKmux
U300DAKEHHI M 3BYKA, OMUCAHHRBIE BEIIIE,

2 1.2.1. Pactponas rpadika
1.5. Koguporauue u o6paGorka aeykoso# uHpopMmaymn

Bo-prophIx, Hemonbayerea DoToKoboe coxaTue. B TOCAeA0BA-
TCILHOCTH KAAPOB BELAEEAIOTCH CIEHLL, B KOTOPHIX B306pasKeHme
MEHHAETCH HEBHAYUTEILHD, 3AaTEM B CIieHe BELIENACTCH KIAIOTeBOM
Kanp, Ha OCHOBAHHMH KOTOPOTO CTPOSTCH CIEAVIOMEES, 3ABHCH-
MBI€ KAXPH. B 3aBHCHMEIX Kaapax BMeCTO Hepesaay KOJIOR LEE-
T2 BCEX IHKCeNeH NepefarTca KOJbl HEETa TONRKC HeGOILITOTo
KOJTHYECTBA [THKCCAeH — Te, KOTOPLIe GhIMU WaMEHeHE],

o TeaCBURNONRERIN CTAHZADT ROCOPOMABELEHHA BHIEO HC-
HOAB3YeT paspenrendme Ragpa 720 x 576 nukceneir o 24-
OETOBOI TUuyOHHOI mBeTa. CROpOCTE BOCIIDOMSEEIESHEAA
COCTaBiAeT 25 KaapoB B CerymAY. CJenopaTenbHo, B
OAHY CeKyHIY Heolxoaumo mepesaTh oTpOMELIE obLem
BM/IE0JaHHEIX !

i =24 6ura - 720+ 576 - 25 = 248 832 000 6uron ~
~ 31 104 000 Gaiiros ~ 303875 Koadt ~ 30 M6aiir.

IIpy 3axBaTe ¥ COXpPAHEHWH IHMPOBOTO BHALO MOMKET He-
IOJIL30BATECA OOMH M3 ABYX CHIOCODOB CXRATHH NAHHBIX.
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Ilpu coxpanenuu Buaeodailios B opmare AVI moryr mc-
[I0JIb30BATHCA PA3JIMYHbIE METO/bI, HCIONb3YIoIHe «(DHp-
MEHHBIe» AJTOPUTMEI CKATUA AaHHBIX. [IpH coXpaHeHHH
sugeodaiinoB B popmare MPEG mcoonbayercs craHgap-
TU3UPOBAHHLIM MeTOJ CoKATUSA TaHHbBIX.

IMoroxosoe Bumeo. [lia mepesaum Buieo B HHTEpHET K
USB-niopTy KoMmbioTepa noakmodaercs Web-kamepa (puc. 1.27).
Tak Kak CKOpPOCTh Iepefadyu JaHHBIX B MHTEpHETEe OrpaHHuveHa,
HCITONB3YIOTCA MOTOKOBBIE METO/BI CKATHA C MCIIOIb30BaHMEM O
HOrO W3 ABYX crannapros: RealVideo nim Windows Media.

I

Puc. 1.27. NoTokosoe BUOeo

IloToKOBOE crKkaThe IPUMeHAeTCA KaK JAJIA BUIEeO0, TaK 1 JJIs
3Byka. CoxkaTue BHAeo ofecredmBaeTrcA 3a CUeT YMEHBIIEHUH
pasMepa Kajipa, yMEHbIIeHNA 4acTOThI Ka/IPOB, & TAKIKEe YMEHb"
HIeHUA KOJIUYecTBa 1BeTOB. [LyId cKaTH 3ByKa MOXKHO YMEHBb"
[MUTH YACTOTY AUCKPETH3AINH U I'TyOMHY KOAUPOBAHMA, & TAK"
JKe BMECTO cTepeo BuIGpaThs MoHO(GOHMUYECKHN 3BYK (OAMH
KaHaJ).

OnHAKO B CBSA3H C IIMPOKMM PaclpoCcTpaHeHNeM MM POKOIIO-
JIOCHOTO BBICOKOCKODOCTHOTO MOAKJIOYeHuA K HMHTepHeTY Ka-
YecTBO IIOTOKOBOTO BHEO W 3BYKA CYIECTBEHHO YJIYUIIHJIOCH.

“Z1 1.5. KogupoBanue 1 06paboTka 3ByKOBOW MH(OpMaunn

KoHTpoJIbHEIE BOIPOCHI

1. Onumure Mponece noaydeEus nudpoesx doTorpaduil.
2. OmuIHTe OCHOBHEIE ATAITH cO3iaHua NudpoBOro BueohuIbLMA.

3. Kak MOKHO YMEHBIINTEL HHPOPMAIMOHHEIH 005eM IIOTOKOBOTO BU-
€0, IMepeaiomerocs B eIMHNALY BPEMEeHHM M0 KOMIBIOTEPHBIM Ce-
TaAM?
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MpakTuyeckue paboTsl KOMNLIOTEPHOro npakTuKyma,
PeKomMmeHayembie Ans BbiNOSIHEHUS B Npouecce
u3yyeHus rnassbi 1

“E-1] KomnbioTepHbIi npakTukyMm
1.1. Koguposanue rpaguueckon MHbopmauum.

1.2. Pepaktuposanue nsobpaxeHuit B pacTposoMm rpachuyeckom
pegakTope.

1.3. CospaHne puCyHKOB B BEKTOPHOM rpacduyeckom pegakTope.
1.4. CosanaHue GIF- u flash-aHumaumu.
1.5. Kogvpoeanue v o6paboTka 3BYKOBOW MHhopmauuu,

1.6. 3axBaT u pegakTuposaHue u1dpposoro oTo U cosaaHue
cnana-woy.

1.7. 3axsaT » pegakTupoBaHue UMdbpoBoOro BUAEO € UCNOML3OBAHUEM
CUCTEMbI HENWHENHOrO BUOEOMOHTAXA.




Fnaea 2

KoguposaHue n o6paborka
TekcToBon nHdopmMmaunm

2.1. KopyupoBaHue TekcToBo# MHGOpMaunu

JABoudHOe KOAUPOBAHME TereToBON HEQOPMAIHE B KOMIIb-
rorepe. UrdopMALKa, BHIPAXKEHHAN ¢ TOMOTIBIO ECTCCTBEHHBIX
7 QOPMATLHEIX A3KIKOB R MHCEMCHHOM (hopme, 05LITHO HABHIBA-
ercA TexeToBol mEdQOpManned.

I MpeacTaBIeHNA TEKCTOROH HHPOPMANHH (nponHUCcHLIE
¥ CTPOUHBIE O6YKBEl PYCCKOTO H JATHHCHOIO asnpasaToB, THO-
pHI, 3HAKH ¥ MaveMaTHicCKHie CHMEQNR) gocTaTouno 256 pas-
THYHEBEX 3Haxor. Ilo dopmyae (1.1) MOXHO BEIMUCIHTE, KaK0e
KOJAWTecTRO HAMDODMAIINKE HeolXoLHMO, grobel 3aKOLAPOBATE
Ka:KABIN 3HAK!

N=2 = 256- 2 = 28=2" = | =8 6uron.

1.3.2. OnpeneneHue Kanu4ecToa T
UHGOpMALIMN Wucpopmaruka u MKT-8 I3~

a5 06paGoTM TeKeTOBOE HHGOPMALMH B KOMIEIOTEDE He
oBxoAMMa IPELCTABNTE €€ B ABOHIHOM sEaroBOi crereme. Hdaa
ROZMPOBAHKA KamKJOro 3Haka TpedyeTcs KOAMYECTBO uadgop-
MaIEH, paBHoe 8 GHTAM, T. €. AIHnla ABOMTHOTO KOJA SHAKA GO
CTABNHET BOCCMD JBOWUYHEIX SHAKOB. Kask/loMy 3HaKy Heobxo-
AHMO HOCTAPUTE B COOTRETCTBHC YHHKAJBHEIA SBOHTHLIH KOJ, B
uaTepsase ot 00000000 fo 11111111 {B necaTHaHOM Koje oT (
zo 255) (Tabn. 2.1).

e 0BEK PA3AMTAET 3HAKH 10 BX HAYEPTAHUK, & KOMIOBK"
Tep — O HX ABOHYHBIM KO)(@M. IIpy BBOMIE B KOMIEBIOTED TEK-
CTORCH MHMOPMANAHN TIPOUCXOJHT €€ NBOMYHOE KOAMDOBAHHE,
mzobpaskeEWe BHaKa npeobpasyeTcd B €ro ABOAYHLIA KO-
TlonbaonaTelb HAXKKMAET Hi KJIABHATYPE KIADBHIIY CO 3HAKOM,
1 B KOMOBIOTEP DOCTYOAET OOpelelleHHad HoCIeLOBATEIbHACTE
HS BOCLMEH DJIEKTPHUYECKHX WMIVIBCOR (IBOMYHBIN KO 3HaKa).
Kopx 3Eaka XpaRuTCd B OMEDATHBHOH IAMATH KOMIBLIOTEPRA.
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Tabnuua 2. 1. Koamposku 3HaKkos

Asoununbiit | Oecstuunbii | KOW-8 | Windows | MS-DOS Mac 1SO
Kop Kon
00000000 0
00001000 8 yhanesuwe nocneaHero cMMBona
(knaBuwa {Backspace})
00001101 13 nepeeo CTPOKK (knaswuwa {Enter})
00100000 32 knaeuwa {MpoGen}
00100001 33 !
01011010 90 74
10000000 128 — b A A K
11000010 194 6 B - — T
11001100 204 n M | b
11011101 221 L 3 - E H
11111111 255 b ] Hepasge- |Hepasne-| n
NAEMbIA | naemblin
npoben npoben

B nponecce BeiBosa snaka ma 9KPaH KOMITBIOTEpa IPOU3BO-
AuTCA OOpaTHOEe KOAUPOBAHUE, T. €. npeobpasoBaHue JBOUYHO-
TO KO/Jla 3HaKa B ero usobpaskeHne.

Paznauunble KOAMPOBKH 3HAKOB. [TpucBoerue 3HAKY KOH-
KPETHOr0 IBOMYHOIO KOJa — 3TO BOIIPOC COTJIAINEHUS, KOTOpoe
(DHKCHpYyeTCA B KOAOBO# Tabime. Ilepsrie 33 koxa B KoAOBOMH
Tabaure (gecaTuunble Koasl ¢ 0 1o 32) cOOTBETCTBYIOT He 3HA-
KaM, a onepanusaMm (nepesoj CTPOKH, BBOJ Npobesia u T. a.).

Hecaruunsie koaer ¢ 33 mo 127 apnsiores HHTEepHAamuo-
HAJILHBIMH M COOTBETCTBYIOT 3HAKAM JIATMHCKOro ajxdasuTa,
nudpam, 3HaAKaM apuUGMeTHIECKHUX onepanuii ¥ SHAKaM Ipernu-
HaHUS.
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Hecaruunsie Koasl ¢ 128 mo 255 ABiAs0OTCS HAIMOHATLHBI-
M#, T. €. B PA3JMUYHBIX HAI[MOHAJIBHBIX KOAUPOBKAX OAHOMY H
TOMY 7K€ KOy COOTBETCTBYIOT pasHble 3Haku. K coxanenuio, B
HACTOSII[ee BPeMs CYIIeCTBYIOT NATh PA3JINYHBIX KOAOBBIX Ta0-
nun aas pycckux oyks (Windows, MS-DOS, RKOH-8, Mac,
IS0O), mosTOMY TEKCThI, CO3JlaHHBIe B OJHOM KOJMDOBKE, HE
GYAYT IPABUJILHO OTOOPAKATHECA B APYTOi.

KogoBbie Tabnuusl  Windows-CD 135~

B mocienHEWe rofbl NIMPOKOE paclpocTpaHeHHe IOJIYYHII
HOBBIH MEMKAYHAPOAHBIA CTAHZAPT KONWPOBAHUA TEKCTOBBHIX
cuMBosi0B Unicode, KOTOpBIi OTBOAMT Ha KaiKAblil CHMBOJI 2
Gaitra (16 6mros). ITo dopmyse (1.1) ompegenumMm KOJTUIECTBO
CHMBOJIOB, KOTOpPbIe MOXXHO 3aKOIMPOBAThH!:

N =2 =2'°=65536.

Takoro KOJIMYeCcTBa CAMBOJIOB 0KAa3aJIoCh JOCTATOUHO, UTO-
GBI 3aKOAUPOBATH HE TOJIBKO PYCCKMIT U TATHHCKUA a1(paBuThL,
nudpsl, 3HAKH U MaTeMaTHYeCKHe CHMBOJIBI, HO 1 rpeYecKui,
apabCKuii, MBPUT U ApyTrHe aaaBuThHI.

Hrak, B HacTOAIIEee BpeMs UMeeTCs IIeCTh PasJIMUHBIX KO-
AMPOBOK AJsi GYKB PyCCKOro ajxgasuTa, B KOTOPBIX OJNMH H TOT
JKe 3HAK MMeeT pasJuuHble Koabl (Tabn. 2.2). K cuacTtbio, B
GOJBIIMHCTEE CIyYaeB IOJIb30BaTe/lb He I0J7KeH 3a00TUThCA O
epeKOAUPOBKAX TEKCTOBLIX JOKYMEHTOB, TAK KaK 9T0 [JesaioT
crenmnajgbHble IPOTPAMMBI-KOHBEPTOPHI, BCTPOGHHBIE B Omepa-
HHOHHYIO CUCTEMY ¥ IIPHUJIOMKEHUA.

Tabnuua 2.2. BecaATu4HbIe KOAbl HEKOTOPbIX 3HAKOB
B Pa3NM4YHbIX KOAUPOBKAaX

Cumson | Windows | MS-DOS | KOW-8 Mac 1SO Unicode
A 192 128 225 128 176 1040
B 194 130 247 130 178 1042
M 204 140 237 140 188 1052
3 221 157 252 157 205 1069
A 255 239 241 223 239 1103

Hanpumep, B KogupoBke Windows mociefoBaTeJbHOCTE
queaoBBIX KomoB 221 194 204 obpasyer ciaoso «3BM» (cm.
Tabmx. 2.2), Torga Kak B APYrUX KOAWPOBKAaX 3TO oyner bHec-
CcMBICTEeHHBIN HAOOP CHMBOJIOB.
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3
BOIIPOCHI

1. Tlouemy npu KOAUPOBAHUH TEKCTOBOI MH(OPMALAY B KOMIIbIOTEpEe
B DOJILIIMHCTBE KOAMPOBOK HCHOJL3yeTcs 256 PasIMYHBIX CHMBO-
JIOB, XOTA PyCCKUH andaBHUT BKIOYAET TOIbKO 33 6yKBBI?

2. C xaxoii nennio BBesu KoxupoBky Unicode, KOTOpas II03BOJIAET 3a-
KonupoBaTh 65 536 pagnuyHbIX cHEMBOIOB?

3agaHua A caMocC HOTO BBHINOJTHEHUS

2.1. Badanue ¢ kpamkum omeemom. B rexcroom pexuMe aKpaH MO-
HHTOPa KOMIbIOTEPa 00bI9HO pasbupaercs Ha 25 cTpok mo 80 cum-
BOJIOB B cTPOKe. OnpenennTs 06'b€M TEKCTOBON MHGOPMAIMY, 34-
HUMaloIeil Bech 3KPAH MOHUTOPA, B Koaupoeke Unicode.

2.2. 3adanue c pazeeprymuim omeemon. Ilonbaoparens KOMIBIOTEpA,
XOpOIIO BIaACIONINI HABBIKAMH BBOJIa MHMOPMAIMY C KJIABUATY-
PEI, MOXeT BBOAUTE B MUHYTY 100 3naxos. Kakoe xo1HdecTBO HH-
(bopManuy MOKeT BBECTH IT0Jb30BATENE B KOMITLIOTED 38 OHY MU-
HYTY B Konuposke Windows? Koguposke Unicode?

2.2. Co3paHune nOKYMEHTOB
B TEKCTOBbIX peaaKkropax

Texcrosbie pegakTopsl. JI1a 06paboTKM TEKCTOBOI uHbpOpP-
Manuu Ha KOMIBIOTEPE HCIOJB3YIOTCH NPHJIOMKEHHS 06Iiero
Ha3HAYeHNA — TEKCTOBhIE pelaKkTophl. TeKcTOBBIE pefaKTODEI
IIOBBOJIAIOT CO3JaBaTh, PeJaKTHPOBaTh, (DOPMATHPOBATH, CO-
XPaHATHL U PACHeYaThIBATL JOKYMEHTHI.

ITpocTeie TeKCTOBBIE pPeAAKTOPHI NO3BOJIAIOT penakTHpo-
BaTk TEKCT, & TAKKe OCYILECTBJATH IpocTeiiinee hopMaTHpoBa-
HHe mpudra.

Bousee coBepmiennsie TekcToBBIE PelaKTops! (MX HA3BIBAIOT
TaKK€ TEKCTOBBIMH IIPOLECCOPAMM) MMEIOT IIHPOKHIT CHEKTP
BO3MOXKHOCTEH IO CO3NaHUIO JOKYMEHTOB (BCTABKA CITMCKOB U
TabJIHIl, CPeAICTBA IIPOBEPKH opdorpadun, coxpaHEeHHE HCITPAB-
JIeHHH | Ap.).

JList IOATOTOBKY K M3NAHUIO KHUT, KYDHAJIOB U IaseT B npo-
IiecCe MaKeTUPOBAHUSA U3JAHUA UCIIOJIB3YIOTCA MOLIHBIE IIPOrpaM-
MbI 00pabOTKH TEKCTa — HACTOJNLHBIE M3JATEIBCKUE CHCTEMBL.
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Ilra nonroroBiM K mybankanzu 8 HETEepHeTS ‘Web-cTpa-
gun 1 Web-caiiTos Henoapsyiores Web-pefaKTODH.

Cmocofsl ¢CO3MAHHA JOKYMEHTOB, B TeKCTOBHIX pefjaKTo-
pax IOn# CO3RAHHHA MHOTHX THIOE JOKYMEHTOB CO CIOMKEON
CTPYKTYpoil (DucEMa, pesone, QAKCH H T. J.) MCTIOAL3YIOTCA
Macrepa. PaspaboTKa jokymeHTa ¢ ToMompo Macrepa mpo-
M3BOAUTCH IIYTCM PHECERESA HeoOX0JUMEIX JAHHBIX B NACIen0-
BATENBHO [NOABAAIOMIHECS JWanoroeele oKHA, Haupuwmep,
MOHO HCIOJABIORATE MacTep AMA co3TaHus KAICHIADA, KOTO"
pBIf JOMIMEH PAa3MECTHTE HA CTPARKIE B OPESICHHOM HOPAA-
ke 08A3ATEMLHEBIN Haliop HagnpEced (rof, MecdIl, JaTy M ap.)

Co3faAme JUKYMEHTOB MOKHO IpPOM3BOJHTL C IIOMOINBIG
mabAoHOE, T. . OYLThIX ATrOTOBOK JOKYMeHTOB OlpeldeneH-
puro HagEavenus., labiodH zagaeT CTPYKTYRY NOKYMCHTORB,
KOTOPYIO TOJMbL3OBATEb BANIOMHICT ONPeJe/IeHHEIM COAEPXA-
Arem. TeKCTOBLIE DPOHeCCophl MMEOT 0O ITHpEBIE GUBIAOTEK]
WaGJOHOR OJI8 CO3AAHHA JOKYMEHTOB PASTIHTHOTO HAZHAMNC:
EAf (BH3MTHAA KAPTOUKA, pedepaT i Ap.).

Onnako 5 GONBIIKHECTBE CAYYAED ANA CO3AAHHA NOKYMEHTOB
pemosibayerea mycToit 1maGnon Hoewilt Ookymenm, KOTOPLIA
OOABIUKATEAE JATIONHAET COARNMAHICM 110 CBOEMY YCMGTPEHHI.

BriGop umapaverpos crpammusl (pie. 2.1). JIwboli moxy-
MCHT COCTOMT M3 CTPaHHKIL, TOSTOMY R Hauase paGOTE HAZ NOKY-
MeHTOM HeobXORWMO 3AJATh MapaMeTphl CTPAHMIBL dopmar,
OpPHEHTAILMIO ¥ pa3mMep Holel.

@opmar CTPAHHII JOKYMEHTA CIIPEARIACT HX pazMep. IIpu
coajaHry pedeparta HIE JAABICHHA Hemecoobpasno BeIDpATh
dopmar erpaganst Ad (21 x 29,7 cmM), KOTOPRIH COOTBETCTRYET
pasMepy CTAEAAPTHOrG Jucra OyMary AJIf IPHHTEDA. Oan 065
ABIeHHH ¥ ILIAKATOR NOAXoxHT (popMaT A3, pasMep JTHCTA 3TO-
ro (popmara B ABa pasa fonbmie pasMepa CTAB/APTHOTO JIMCTA.
HaobopoT, KA MACEM MOYKHO BEIGPATE QOPMAT AD, Roropslit B
[Ba PB3a MEHBIIE CTARZAPTHOTrO.

OpHeHTANEA NOXBOJACT BHIGPATE PACIONOXKeHNe CTPRAEN"
ki HE SKPaHe MOEHTOPA. CyIeeTSYIOT ABe BOSMOJKHBIE OPHEH-
TAUMU CTPABMIIB] — NHUNHIA U QALOOMHAA. Hnsa oOLIYHEIX
TeKCTOR Hallle BCETC MCINIb3yerTcd KHHIKH&H OPHEHTALIHA, &
A TabAR ¢ GoNBITHM KOINYSCTEOM eTonbImor — ankbOOMHAR.

Ha cTDAHNIE MOMHO YCTAHOBATEL Tpebyemule paaMepht Mo-
ael (depxHe20 X HUNHEZ0, Npasozo u Ae80z1), KOTODBIE OIIpene-
NAIT PACCTOSHHA OT KPASR CTPAHMIIEI JO TPAHMIL TEKCTA.
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KonorTuryner u Homepa crparum. [I/1s BEIBOAA HA Kaxk a0t
CTPaHHIIe JOKYMeHTa OJHHAKOBOI'O TeKCTa (HanpuMmep, HMeHHU
aBTOPa, HA3BaHWA JOKYMEHTa M JAp.) YA0OHO HCIOJIB30BATH
6EPXHUL VIV HUNHUIL Korowmumyast. Paccrosaus or Kpaes
CTPaHUILb! 10 KOJOHTUTYJIA MOMKHO M3MEHATE.

CrpaHMIB! JOKYMEHTAa PeKOMEHAYeTCH HYMEepOBaTh, MpH-
JeM HOMepa MOXHO pasMelllaTh BBEPXY WM BHU3Y CTPaHHUIIBI
10 LEHTPY, CIpaBa HJIM CJeBa.

. . | BepxHuii konoHTuTy |
| | TR e 5 !
E | ; |
Tekcr | :
| uE | | TEeKCT !
]
| | i !
I I ' I
I ' : ]
L - 4 e e e S d
Ne! L HIKHUI KONOHTUTYN |
dopmar A4, ®opmar A3,
KHUXHas OpueHTaLms, ansboMHas opueHTauus,
HOMEp CTpaHuLb! BEPXHWUIA U HUKHWUIA KONOHTUTYNbI

Puc. 2.1. MapameTpsl cTpaHuupl: popmar, OpUEHTAUMA,
Nonsi, KONOHTUTYNbI, HOMEP CTPaHULbI

RonTponsmﬁjﬁiE BOIIPOCHI

1. Kaxue cymecTByIOT ClIOCOOBI CO3HaHK A HOBBIX JOKYMEHTOB?

2. Kaxue napaMeTpsl CTpaHKI, HEOBXOAMMO 3a1aTh nepej HaYaJIoM co-
3laHKUA JOKYMeHTa?

2.3. Beog v pegakTUpoBaHue foKyMeHTa

Bsoa rexcra. OcHOBOM GOabIINHCTBA OOKYMEHTOB ABJIAET-
CA TEKCT, T.e. IOCJNeAOBATENBHOCTh PA3JMUYHBIX CHMBOJIOB:
IPONMCHBIX U CTPOYHEIX GYKB PYCCKOIO M JIATHHCKOTO ajadaBu-
TOB, HUQP, 3HAKOB IPEIIMHAHAS, MATEMATHYECKUX CHMBOJIOB U
Ap. [lusa GBICTPOTO BBOZA TEKCTOB IIEJIECOOOpa3HO Hay4YUThCA
(HanpuMep, ¢ UCIOIB3OBAHUEM KJIaBHATYPHOI'O TPeHAaXKepa) Je-
CATHIANBIEBOMY «CJEIOMY» METOAY BBOJA CHMBOJIOB.



Roauposauue u 06paboTra TeKkcToBOM HEBoOpManun 55

o JIJ1sl IpeACTABIEHUSA TEKCTOB MOTYT UCIIOIb30BaThCA 256
cuMBOJIOB miam 65 536 cuMBOJIOB, OJHAKO HEBO3MOMKHO
BBECTH BCe 9THU CHMBOJIBI C KJIaBHATYDPHI KOMIOBIOTEPA.
Jl;ia BBOJ@ HEKOTOPHIX 3HAKOB MaTeMaTHYeCKHX olepa-
uuit, OYKB rpedeckoro ajggaBuTa, JAeHENKHBIX 3HAKOB K
MHOTHX IPYTMX CUMBOJIOB UCIIOJIb3YIOTCA TAOJMIIBI CHM-
BOJIOB.

BeraBka usobpaskenuii, popmya u Apyrux o0bEKTOB B K0~
KyMeHT. BoJBIIMHCTBO COBPEMEHHBIX JOKYMEHTOB COIePIKaT He
TOJBKO TEKCT, HO U IpyTrue 06beKThl (n300pakenusd, GOpPMYJIs,
Tabaunbl, JHarpaMMbl U T. 1.). TekcToBsle peJaKkTOPhl O3B0~
JIAIOT BCTABJAATE B JOKYMeHT u3obparkeHus, CO3JaHHBIE B I'pa-
(puuecKMX peflaKTopax, TabiMIbl ¥ JUarpaMMel, CO3AaHHEIE B
9JIEKTPOHHBIX TabJMUIaX, U faske 3BYKOBBIE U BUEO(ailibl, CO-

3IaHHBIE B COOTBETCTBYIOIIMX IIpHU- U
JIOMKEeHUAX. T=

IIpu perreHun 3amay 1o (pusmke R
WA MaTeMaTHKe 4acTo HeoOXOAMMO 5
BCTABNIATH (DOPMYJILI, KOTOpPLIE Tpe- s -b+Vb" —4ac
GyI0T ABYXCTPOYHOTO TNpeJCTaBJIe- 2a
HUS U MCIIOJIB30BAHUSA CIIEIMATBHBIX Puc. 2.2. Dopmynsl
MaTeMaTUYecKUX 3HAKOB. J1Jia BBOAA 3akoHa OMa 1 KOpHei

dbopMysT B TEKCTOBbIe peJaKTOpsl  KBaApaTHOrO ypasHeHus,
BCTPOEHEI CIeIHabHBEIE PeJJAKTOPEI BBe/eHHbIe C NOMOLLLIO
dbopmyn (puc. 2.2). penakTopa Gopmyn

Konuposauue, nepeMelienne U yrajienue pparmesTos 10-
KyMeHTa. PefaKkTHMpOBaHHE JOKYMEHTA IPOMBBOAUTCHA IyTeM
KONMPOBAHU#A, NePeMele U HIN YAAIeHNUA BbIJeJeHHBIX CHM-
BOJIOB HJIX (h)parMeHTOB JOKYMeHTa. BuljiesleHue IPOU3BOAUTCH
¢ TIOMOIIBIO MBIITH MJTH KJIABUII YIIPABJIEHUA KYPCOPOM Ha KJia-
Buartype npM Haxkaroil kaasume {Shift}.

KonupoBaHye MO3BOJIAET PA3MHOMKATH BbIAEJIEeHHBIA (par-
MEHT JJOKYMEHTa, T. €. BCTABUTH €0 KOIIUH B YKa3aHHbIE MeCTa
JOKYMEHTA:

e 1OCJIe BhIZeJieHus ()parMeHTa JOKYMeHTa U BBOJa KOMaH-
nel Konuposamu BeleleHHAA YaCTh JOKyMEHTa IOMela-
eTca B Oygep o6mena (crenyalbHyo 00IacTb NaMATH);

e ¢ IIOMOINBIO MBIIIK MJIMA KJIABUII yIpaBIeHUs KyPCOPOM
HA KJABHATYpPe KYpCOp yCTaHABIWBAeTCs B OIpeldesieH-
HOe MeCTO JOKYMEHTa, 3aTeM BBOAMUTCA KoMaHaa Bema-
eéums. KonupyeMslit (pparMeHT JOKYMEHTA, XPaHSIIHA-
ca B Oyghepe o6meHa, TOMEIAETCS B YKa3aHHOE MECTO;
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® ISl MHOTOKPATHOI'O KOMUPOBaHusA ()parMeHTa J0CTAaTOU-
HO HECKOJIBKO Pa3 IMOBTOPUTH KOMAaHAY Bemasumse.

Ilepememenue mosBoisA€T BCTABUTH KOMHH BHLAEJICHHOIO
(parMeHTa JOKYyMEeHTa B yKasaHHBIE MeCTa JOKYMeHTa, HO yia-
JIfleT caM BBIJleJIeHHBIN (pparMeHT.

Yaanenue mossoisier yAaauTh BIEJEHHbIH (DDATMEHT.

Hanpuwmep, ecim MCXOAHBIH AOKYMEHT COAEPIKHUT CJIOBO
«MHpOpMaTUKa», TO MOC/e ONepanuii KONMPOBAHUSA, IepeMe-
IMeHus U ynajJeHus ¢gparmMenra «(popMma» JOKYMEHT MNPUMET
BUJ, OoTOOpakeHHBIN B Tabm. 2.3.

Tabnunya 2.3. Onepauum pepakTMpPOBaHMs TEKCTOBOro

OOKYMEHTa
Cocrosnue Onepauus pegakTuposanus
HOKYMOHTS Konuposanue | Mepemewenne Ynaneuue
A0 pefakTupoBaHng: B Dopmare] uHAIRET Mk I bopmalgde)
nocne pegakTMpoOBaHWUA: WHdopmaTrka MHTUKa WHTUKa
dopma dopma

Ilouck u 3amena. B nponecce pa6ors: Haj JOKYMEHTOM HHO-
raa ObiBaeT HeOGXOAMMO 3aMEHUTH OIHO MHOTOKDATHO UCIOJIb-
S0BaHHOE CJIOBO Ha Apyroe. Ecau fesath 9T0 BpyYHYIO, TO IIPO-
necc 3aMeHBl OTHUMET MHOT'O BPEMEHH U CHJI.

K cuacTeio, B GOJIBIIMHCTBE TEKCTOBBIX PelaKTOpPOB CYIIEeCT-
Byer onepanusa Haitmu u 3amenums, Koropas obecneduBaeT aB-
TOMaTHYeCKHH IIOUCK U 3aMEHY CJIOB BO BCeM JOKyMeHTe (HaIpH-
Mep, 3ameHy cyoBa «IBM» Ha ¢10BO «koMIbIOTED» — pHC. 2.3).

Puc. 2.3. MNowuck 1 3ameHa Cnos B OKyMeHTe

IIposepka npaBonucanus. B nmpomecce cosnanus JTOKYMEHTa
MOTYT GBITE JONYIIEeHE OpdorpaduyecKie OIMOKH B HATTMCAHUH
CJIOB ¥ CMHTAKCHYECKHE OIUOKH B IIOCTPOEHUU IPE/IIOMKEeHHIA.
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OmubKUY MOMKHG ACTIPABHMTH, €CJIH 38OYCTHTL BCTPOEHHYD
BO MHOTHE TEKCTOBBIE PEJaKTODBL CHCTEMY IPOBEDPKE IPaABONH-
CaHNd, KOTODadA coJeRHAT opdorpaduyecKie CIOBADN M I'pan-
MaTHYeCKHe UPABHIA A HECKONLKEX ZIEIKOB (9TO IMO3BOIIHET
WCIPABAATH OIUBOKY B MHOPOAIEIYHBIX JOKYMEETax). CHcTeMa
NPOBEPKH NPAaBONBCAHMA He TOJALKO BhIICIsIeT opdorpagduatec-
Kie OMEOKHE (KEpacHO# BoNHuCcToi THHUeH) B CHETAKCHYECKHE
omIROGKN {3es1eHONH RONHMCTOH JHHEHCH), HO M TPeANATaET BADH-
AHTH UX Heopasiaenus (puce. 2.4).

P LOTEMMHA  ROKIONTA
AANOFmCART amERE B HEOMCaMHL cIOoB B LGNt B
i {oMerer o emGEDD,

Puc. 2.4. NMposepka Npagonucanie B JOKYMEHTE

IIpoBepKY IpPABANHCAHMA TEKCTOBBIE PERAKTOPBI MOLYT
MPOBOIATE KAK HEMOCPEACTEEHHO B IIPOIIECCE BBOKA TEKCTA, TaK
H B TOTOBOM NOKYMEHTE IO KOMAHRJE MOJBICBATENIH.

ABTO3aMeHa YacTRIX onedaTox, B npomecce BpoAa TEeKCTA
HHOCLA JONYCKAHTCHS ONedATKH (HAIDHMED, B Ha4wane CIOBA
cayuaiino Brogsres JIBe nponucHbe §YKBEI). B aTowm cayuae
cpabaTeipaeT hyHKUMA A8mo3amMera, KOTOpAaA ARTOMAaTHYeCKH
HCNIPARJIAST TAKHE OIIeYATKH.

KpoMe TOro, Kazk/ghlil 10Ib30BATEb MOXKET LOOABUTE B CAG-
GAPb ABMOIALMEHbL T€ CTIOBA, B KOTOPEIX OH 9aCcTO Aesaer omud-
KH (EanpuMep, HEIPABHILHOE «IPOCPaAMA Y TOMMKHO JaMEeHATE-
Cs HA IpaBHJLHOE ¢IIporpaMMar) (pEc. 2.5).

Coxpanenme ucnpaenennn. B pabore uaj J0KyYMEHTOM MO~
TYT YUACTBOBATE HECKONBKO (OJbaoBaTcicH. McnpasieHHS,
BHOCHMELEIE KA KABIM H3 HMX, 38N0OMHEREAKTCH H MOTY¥T OLITH mpo-
eMOTDEHBL H pAacnedaTaHnl {BCTABJICHABIS (PPArMEeHTEH 0OBTUHO
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Puc. 2.5. HacTpoiika napamMeTpos aBTo3ameHbl

0TOOpPasKAIOTCSA MOAYEPKHYTHIM IIPU(TOM CUHEro IBETa, a yaa-
JIeHHBbIe (P)PArMEeHTBl TeKCTA — 3aUYePKHYTHIM MIPH(PTOM Kpac-
HOTO 1BeTa — puc. 2.6).

Puc. 2.6. HacTpoiika sblaeneHus ucnpaeneHuii

B nponecce pa6oTsl Ha/| OKOHYATEIBHON pefaKIueit JOKY-
MEHTa MOXeT GbITh MPOBEJeHO CPABHEHMEe MCIpaBJeHHUH, cie-
JIAHHBIX PA3IMYHBIMU ABTOPAMH, ¥ IPUHAT JIYYIIWii BADHAHT.

KonTpo BOIIPOCHI

1. Kaxue CyImecTBYIOT CIocOBHI BBOAA COAEPIKAHMUA JOKYMEHTOB?
2. Kaxue CyImecTBYIOT CIIOCOGEI peIaK THPOBAHHS JOKYMEHTOB?
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g

3agaHud JJA caMoc, HHOTO BBINOJHEHUS

2.3. ITpaxmuvueckoe 3adanue. B TeKCTOBOM PelaKTOPE CO3/aTh IOKYMEHT
¥ BBECTH [OCJIeH0BaTe/IbHOCTh CHMBOJIOB: 2, <, &, =, 00, O, T, ©.

2.4. IIpaxmuueckoe 3adarue. B TEKCTOBOM pe/lakTOpe CO3AATE AOKY-
MEHT, COAEPIKAIIUNA CJIOBO «KuiobaiT», M MPOBECTH KOIHPOBa-
HHe, IepeMelleHe U ylaleHHe IPUCTABKY « KIJIO» .

2.5. [Tpaxmuueckoe 3adarue. B TEKCTOBOM DElAKTOPE OCYIIECTBUTH
NPOBEPKY IPABOIMCAHKUSA B COUMHEHNH 110 JIUTEPAType U B YIIPas-
HEeHHH [10 THOCTPAHHOMY A3BIKY.

2.6. ITpaxmuuecroe 3adanue. B TexcTOBOM peJlakTOPe yCTAHOBUTE aB-

TO3aMeHY TeX CJIOB, B KOTODBLIX BbI Yallle BCEro JoImycKaeTe onedar-
KH.

2.4. CoxpaHeHue n ne4yatb JOKYMEHTOB

CoxpaHeHHe JOKYMeHTOB. B mpoiiecce cOXpaHeHHUs TOKY-
MeHTa HeoOXOAMMO IPe e BCero B mepapxudecKkoi daiaosoi
cucTeMe KOMIIbIOTepa BBIGPAThL AUCK M IANKYy, B KOTOPOU aitn
JOKYMEHTa HeoOXOJAMMO COXPAHUTD.

2.3. ®ainbl U ainosan cuctema  MHdgopmatuka u UKT-8 =

Kpome Toro, Heob6xoaumo BeIGpaTh (opmar (aiina, KOTO-
phlit onpenesiseT crocob xpaneHus Texcra B (aitne. CymecTsy-
0T yHUBepcaabHble (POPMATHI TEKCTOBLIX (PailIoB, KOTOPBIE MO-
I'YT OBITH IPOYHUTAHBI OOJIBIINHCTBOM TEKCTOBBIX PEJAKTOPOB, 1
opuruHaJbHbIE (OPMAThI, KOTOpPbIE HCIOJB3YIOTCA TOJBKO
onpejeJeHHBIMU TEKCTOBBIMM PEAaKTOPaMH.

®dopmar Toavko mexem (paciiupeHue B UMeHH (aiina txt)
aBiasieTca Haubojee YHUBEPCAJBHBIM TEKCTOBBIM (OpMaTOM.
®aiinbl, cOXpaHeHHbIe B ToM GopMare, MOI'YT OBITh IPOYUTA~
HBI IPHUJIOXKEeHUAMM, paﬁo'razomnmn B pa3JIM4YHBIX onepalimnuoH-
HBIX cucTeMmax. JlocTtomHCcTBOM ?TOro (hopmara ABJIAETCHA He-
6opmoit nEGOPMALNOHHEIH 00beM (hailoB, & HeOCTATKOM TO,
YTO He COXPAHAITCHA pe3yasbTaThl (JOPMATUPOBAHHUA TEKCTA.

PacwupeHnblii mexcmosbLii popmam (pacimiapeHue B ©Me-
Hu daitna rtf) asaserca Takke yHHUBepCaJIbHBIM dopmaTom
TEKCTOBBIX (paifIoB, KOTOPLIN COXPaHAET PeayabTaThl (opma-
TupoBaHusa. HegocraTrkom sToro popMara ABIAETCA OOaBIIIOK
uH(pOPMAIHOHHLIH 00beM (ailiosB.
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Dopmar Joxymenm Word (pacimupenne B uMeRH daiiia doc)
ABJIACTCA OPHUTHHAABHEIM (DOPMATOM TEKCTOROTO DEFAKTODA
Microsoft Word, nommocThO coXpammiomMM GOpMATHpOBAHHE.
IroT GopMaT (DARTHYECKHN FBIACTCS VAMBCPCAALHLIM, TAK KAK
NMOHHEMAeTCA OPAKTHYECKH BCEMH TeKCTOBLIMHE PemaKkTopaMi. B
nocnenneit sepcu Microsoft Office nenonsayerea dopmar DOCX,
And nepeBosa B hopmat DOC cymecTEYIOT KOHBEPTODLI.

B uaTerpuposannaoM oducHOM npunosenun OpenOffice.org
HMCIIOAB3YETCH OTKPHITHIA (ODMAT AOKYMEHTOR INI% OMMCHBIX
nprroxenud OpenDocument Format (ODF), B ToM uncie tex-
CTOBEIX ZoxkyMedrtos (ODT), anexrponuux Tabman (ODS), pu-
cyuxos (ODG) u mpesenranuit (ODP).

©opmar Web-cmpanuya (pacinupesre B UMeHH dalixa him
i html) nemonbsyercs ana xpaseRHA Web-CTDAEHD B KOMIILK-
TePHEIX CETAX, TAK KaK (QaHIN MMeT HeGoLIIOH HHMODMATIH-
OHHK 06beM, B0 cOXpaHsercs dopmaTupoRanue, [oKyMCHTLL B
dopmare Web-cmpanuya coapaiores 8 Web-pepaxropax, a Tak-
Ke MOI'YT COXPAHSTECH B 9TOM JOpMAaTe MHOTHMH TEKCTOBBIMIE
peraxropaMu. ocromecTBOM (POPMATS ABAACTCH BrO YHHBED-
CANBHOCTE, TAK KAK Web-CTpaHNOE MOTYT IPOCMATPHUEATRCH C
HCUDJB30BAHUCM CHENKRANU3HPOBAHELIX OporpaMy (6paysepos)
B MI0OKIX OMEPARMOHHBIX CUCTEMAX.

Fnaea 3. KoMMyHUKALMOHHBIE

TexHONOTHM Huc!:opuamxa w UKT8 5™

CoBpemMeRHLIe TeKCTOBLIE DEAAKTODPHI DGECOCYHBAIOT ABTO-
MATHYECKDE, YKA3AHHOE MOJLI0BATeNeM, Npro6padoBaHe Te-
CTOBOTO (haitfia 13 0AHOTO POPMATA B APYTOH [IPH eT0 OTKPEITHH
H COXPATCHHH.

IleuaTs poxymenTa. [lepes BLIBOLOM AOKYMEHTA HA MTEYTATD
[IOJICIHO BLEIDOIHHTH TPEZBAPDHTENLHLIKE NPOCMOTP NOKYMEHTR,
3TO NO3BONACT YBHALTE, RaK BY/JeT BRIMVISACTL SOKYMEHT, HAlle-
YATAHHBIA Ha GyMAre ¢ HUCMOJK30OBAHMEM NOAKIIOYEHHOIO K
KOMIIBEITEDY OPHHTEDA.

o Bua BanevaTaHHOro JOKYMEHTA {HanpuMep, paciupegene-
HHE TeKCTA [1I0 CTPAHUUAM) MOXXeT 3ABHCETL 0T HCIOIhIY-
eMOro IPEHETCPA, TEK KaK MOTCYT HECKONIBKO OTIHYATLCH
IIPUQPTEL, HCIOIbIYEMEIE B DASHRIX NPHHTEpPAX.

IIpu BLIBOAE JOKYMEHTH HA UEYaTh HeoBXOZUMO yeTao-
BATL NAPAMETPE] OeYATH: 34JATL HOMEeDA BRIROJMMEIX Ha& He-
IATE CTPAHUL, KOJNUTECTRO KOONHE NoKYMenTa H Ap.

Kpome roro, nenecoo6pasHo NPOBCPUTE VECTAHOEKY CAMOTO
[IPHHTEPA! OPUEHTAIHI0 (yMara, HavYecTBO 6VMAaTH, KAYECTEO
IeYaATH U AP,
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P =3
KonTpoasHEIE BOIIPOCHI

BT

e

1. Kakue cymecTsyiOT (hopMaThl TEKCTOBBIX (pailjioB 1 YeM OHH OTJIM-
ualTCA APYT OT Apyra?

2. B kakom GopMaTe HY»KHO cOXpaHUTE (aiti, 4robbl OH MOT 6BITH IPO-
YUTAH B APYTHX IPUIOMKEHUAX ¢ coOXpaHeHHeM (HopMaTHPOBAHUA?
Bes coxparenus ¢popMaTupoBasua?

3. Kakue napaMeTphbl He00X0/IMMO YCTAHOBUTE IIePe] HA4aJIoM nedaTH
noKyMeHTa?

4. Bauser JU Ha BUAJ HAleYATAHHOTO JOKyMeHTa Bh1Gop npuaTepa? ITo-
yemy?

3agaHuA AJA caMocC BHOTI'0 BBINIOJIHEHHU A

2.7. Hpaxmuqec:ﬂoe 3adaHue. B TeKCTOBOM pefaKkTOpe OTKPBITH TeK-
cToBBIM (hailn, cogepsramuil opMaTHPOBAHHE, M COXPAHUTD taiin
B PAa3IMYHEIX TEKCTOBLIX hopmarax. CpaBHUTE BUA 1 MHGOPMAILI-
oHHEBIE 06'beMBI JOKYMEHTOB, COXPAHEHHBIX B PasIN4YHEIX Gopma-
Tax.

2.5. dopmaTupoBaHme AOKYMEHTa

2.5.1. ®opmaTupoBaHue CUMBOJIOB

Ilnst mpeacTaBIeHUA cOAepHaHusA JOKYMEHTa B MOHATHOM
¥ BBIpA3UTENbHOH (opMe npumeHseTca (HOpMaTHPOBAHUE.
CHMBOJBI ABJIAKTCA OCHOBHBIMU 00BEKTaMH, U3 KOTOPBIX CO-
CTOUT TEKCTOBBIM JOKYMEHT, U TI09TOMY IpPei/e BCero Heooxo-
AUMO NPaBUJILHO YCTAHOBUTE OCHOBHBIE IIapaMeTphI, OIIpeiesa-
IOIMe UX BHEIIHUN BuA: mpudT, pasmep, HaYepTaHue ¥ IBeT.

Mipudr. Ilpudr — aro nonHsl Habop cumBoioB (OYKB,
nudp, 3HAKOB NYHKTYalluM, MaTeMaTU4eCKUX 3HAKOB, a TAKXe
CIIeNMAILHBIX CHMBOJIOB) OIIpe/ieJIeHHOTO pucyHKa. Jlnsa Kam-
IOTO MCTOPUYECKOrO IepHoja U KaJ0h CTPaHbl XapaKTePHBI
ceou mpudTer. [IpudTer umeroT Ha3BaHUA, Hanpumep: Times
New Roman, Arial, Courier New u ap. (Tabu. 2.4).
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ITo cmocoby mpejacraBieHUs B KOMIBIOTEDE PABIMYAIOTCH
WPH@MTEl PACTPOBbIe ¥ BeKTOpPHBbIE. [[JIs NpeACTaBIeHUA pac-
TPOBBIX IIPHU(TOB NCHOJIB3YIOTCA METOAB! PACTPOBOI rpadHKH,
KOT[la CHMBOJIBI IPU(Ta IPEACTABISIOT COOOH IPYNIBI MHKCE-
Jeit. PacTpoBbie mipudre! 1onyCcKamoT MacimrabupoBaHue TOJb-
KO ¢ onpezeseHHbIMU KoaddunuenramMmu (Hanpumep, MS Sans
Serif 8, 10, 12 u 7. z.). B BeKTOPHBIX MIPA(PTAX CHMBOJII OIH-
CBIBAIOTCA MaTeMaTHYeCKUMHU (POPMYJIAMH H AOTYCKAIOT IPOU3-
BOJIbBHOE MacliTabupoBaHue.

O6b14HO pasiMyHBIe CHMBOJLI IIPUPTA UMEIOT U pasauny-
HYI0 IIUPUHY, Hanpumep, 6ykea 11l mupe, yem 6yxBa A. Ogua-
KO MMEIOTCA ¥ MOHOIUMPHHHbIe MPHATHI, B KOTOPBIX IIMPUHA
BCEX CUMBOJIOB OfiluHaKoBa. [Ipumepom Takoro mpudTra aiager-
cA WpudT Courier New.

IpudTer rakske pasgensoT Ha IPHETHI C 3aCEIKAMH (Ha-
npumep, Times New Roman) u pyGuaensie (mampuwmep, Arial).
Cunraercs, 4To mpudTH ¢ 3aCEUKaAMHU Jlerye BOCIIDHHUMAIOT-
Ci IJIa30M, U II03TOMY B GOJBIIMHCTEE NT€YATHBIX TEKCTOB MC-
IONMB3YIOTCA MMEHHO OHuM. PybneHble mIPH(TH HCHONB3YIOT
O0BIYHO JJIST 3ar0JIOBKOB, BhIAEJEHUIT B TeKCTe M nognucei K
PHCYHKAaM.

Tabnmya 2.4. Npumeps! WpudTOB Pa3nUYHOro TMNa

WpudTr Bup wpudTa
Times New Roman HudopmaTHKa
Arial WHOpMaTHKa
i Courier New nadpopMaTHKa

Pasmep mpudra. Eqununeit usmepesus pasMepa mpudra
asaserca nyuxm (1 myskr (nr) = 0,376 Mmm). Pazmeps: mpud-
TOB MOKHO M3MeHATh B OosbmIMX mpezenax (o0vruHo ot 1 g0
1638 nyHKTOB), npuueM B GOJBLINHCTBE PeaKTOpPOB II0 YMOJI-
9aHUIO HCHoJb3yeTcA mpudT pasmepom 10 nr. Husxe npusege-
HBI IPUMEPHI IIPe/ICTaBIeHUsi TEKCTa ¢ IOMOINbIO mIpudTa pas-
JIMYHOTO pasmepa:

IpudT pasmepom 16 nr.
MIpudr pasmepom 12 nr.
IIpudT pasmeponm 8 .

Hauepranue u Bujx cumBoa0B (Taéa. 2.5). Kpome 06ura50r0o
Ha4YepPTaHUsA CUMBOJIOB MOKET IPUMEHATHCA MOXYKHPHOE, KYD-
CUBHOE U IOJY;KHPHOE KyPCHBHOE.
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MOo2XHO YCTAHOBUTH AOIOJHUTENBHBIE TapaMeTpsl opma-
THPOBAHUS CUMBOJIOB: N004epKUBAHUE CAMBOJIOB PA3JINYHBIMHA
THIAMY JIUHKNA, U3MEHEeHUe BHla CUMBOJIOB (8epxHuill underxc,
HUMCHUlL uHOekc, 3aveprkHymbulil), W3MeHEHHE pPAaCCTOAHUA
MeKAy CUMBOJIAMuU (paspexcerHnbLit, YnIomHeHHbLil) 1 AP.

Tabnuua. 2.5. fononHuTensHble napameTpsl popmaTupoBaHus

CUMBONOB
NapameTtp popmaTMpoBaHna BHeLWHWA BWA CUMBONOB
Tun NMHKWK NoA4EPKUBAHWNA CNNoWHas, NYHKTMPHAaA, BONHUCTaRA
Buna CMMBO/OB BOpIA NSNS | ot seiaen: SEIEDINYTHIR
PaccTosiHue mexay CUMBONnamMm pas3pexXeHHbl i, YoTHeHHbIA

IlBer cumBosioB. Eciu IyiaeEMpyeTcs MHOronBeTHas NevarTs
AOKYMEHTA, TO AJisl Pa3JIMYHBIX IPYIII CHMBOJIOB MOXKHO 3a1aTh
pasJMuHbIe [BETA, BhIODAHHBIE M3 MpPeAJaraeMoil TEeKCTOBLIM
pPeaKTOPOM HAaJIUTPEBI.

KOHTPOJIBHEIE BOIIPOCHI

1. Kaxue napaMeTphl OTIPeIeNIsIOT BHEIITHMIT BUJI CUMBOJIOB?

2. Kaxne cymecTByioT TUIE pH(TOB?

3amaHusg QJS caMocC HOT'O BBINOJHEHHUA

2.8. Badanue ¢ kpamwxum omeemonm. Kakoe HauepTaHue UMEIOT CAM-
BOJIBI TEKCTA: TEKCT?

2.5.2. ®opmaTtupoBaHme ab3aues

AG3an BeIJEJAET B TEKCTOBOM JAOKYMeHTe 4YacTh TEeKCTa,
MpPeICTABJIAIONIYIO 3aKOHYEHHBIN 10 CMBICIY (DparMeHT AOKY-
MeHTa, OKOHYAHHE KOTOPOTO CJIYKHUT €CTECTBeHHOM maysoi Juid
nmepexofa K HOBOM MbIC/IH. B KOMIBIOTEPHBIX JOKYMEHTAaX abaarr
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3aKaHYMBAETCA YIPAaBJAOIIMM 3HAKOM KoHNA abszana. Beox
KOHIla absara obecneunBaercsa Ha)kaTueM Kiaasumu {Enter} n
orobpasxaeTca CHMBOJIOM Y|, eC/IM BKIIOYEH PesKUM OTOOPasKeHHA
Hele4yaTaeMbIX CHMBOJIOB.

AB3zan MOXeT COCTOATEH U3 1060ro Haopa CHMBOJIOB, PH-
CYHKOB M 00BEKTOB JAPYruX HNPHIOKeHHil. PopmaTupoBaHUe
ab3a1es NO3BOJIAET OATOTOBUTH IPABUILHO H KPAacUBO 0hOPM-
JIEHHBIH JOKYMEHT.

Bripapausanme ab63anes. BoipasEuBaHMe 0TpaxaeT pacio-
JIOKEHHEe TEeKCTA OTHOCHTEJLHO TI'DAHMI[ HOJeH CTpaHMIIBI.
Hamge BCero HCIOIb3YIOT YeThIPe crocoba BEIpABHUBAHMA ab63a-
nee (puc. 2.7).

ITo nesomy kpaio — neswiii Kpaii abzana poBHEIH, a mpa-
BBII Kpait — pBaHBIN.

ITo yenmpy — oba Kpas UMEIOT HEPOBHEIE OUEPTAHHUS,
Kaskaas cTpoxka absama CUMMETPHUYHA 110 TOPU30HTAIH
OTHOCHUTEJIBHO CepeuHb] CTPAHHUILEL,

IIo npasomy Kxpaio — npaBblilt Kpail POBHBI, a JEBBIH —
PBaHBIA.

ITo wupune — 0ba Kpasi POBHBIE, T. €. PACIOJIATAI0OTCSA TOYHO
IO rpaHunaM mnojeil crpanunsl. B sToM ciryuae mocnenHsas
cTpoka ab3ana BeneT ceGsi, KAK IPU BRIPABHUBAHUH I10 JIEBO-
MY Kpalo.

Puc. 2.7. BolpaBHuBaHue ab3aues

Oreryn nepBoii crpokn (kpacuas crpoka). Yaie scero a6-
3all HaUMHAeTCA OTCTYIIOM NepBoii cTpoKH. CyIecTBYIOT OTCTY-
Bl PA3JIAYHEIX THOOB (puc. 2.8).

ITonoxwumenvusiic (omemyn) — nepsas cTpoka aésana
HAYMHAETCs IIpaBee BCeX OCTAJBHBIX CTPOK afzaila, mpuMe-
HAeTcH B 0OBIYHOM TeKcCTe.

Ompuyamenvhuiii (8bicmyn) — nepBas CTPOKA BEIXOLHUT BJIe-
BO OTHOCHUTEJILHO OCTAJIbHBIX CTPOK, IPUMEHAETCS B CJI0-
Bapsax M ONpeleleHUAX.

Hyneeoli — npumeHsercs JiA a63ameB, BHIPOBHEHHBIX IO
HEeHTPY, U AJI OOBIYHOI'O TEKCTA.

Puc. 2.8. OTcTynsl nepsoii CTpoku
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Orerynsl M METEpBaJbl. Beck ab3an meJIMKoOM MOMKeT UMeTh
OTCTYIEI CJIeBA U COpaBa, KOTOPblE OTMEPAIOTCA OT IPAHHUIL IO~
aei crpanunsl (puc. 2.9). Tak, snurpad K XyAoxKeCTBEHHOMY
IIPOM3BEIEHUI0 MJIM PeKBU3UTHI ajJpecaTa B 3afBJeHUHM UMEIOT
OTCTYII CJIE€BAa, & IIPY U3IOTOBJIEHHUH YTJIOBOTO IITAMIIA MOYKHO HC-
IMOJIB30BATH OTCTYII CIIpaBa.

Omemyn ab3aya cieéa — HaYalo Beex
cTpok absana CMeIeHO Ha 3aJaHHOoe
paccTofgHHe BOPAaBo.

Omemyn ab3auya cnpasa — KOHeI]
Bcex CTPOK absalla cMeleH Ha 3ajlaH-
HOe PACCTOSIHHE BJIEBO.

Puc. 2.9. Otctynbl ab3aua

PaccTogHue MeK 1y CTPOKAMH JOKYMEHTa MOKHO H3MEeHATh,
samaBasd pAasJIUUYHBIE 3HAYEHHS MEKIYCTPOUHBIX HHTEPBAJIOB
(0durapHblit, 060iHOUL U T. A.). [l BH3yaJbHOTO OTAEJIeHHA a6-
3ameB APYT OT APYra MOYKHO YCTAHABIWBATL YBeJUYEHHBIE UH-
TepBaJikl 00 ¥ nocJje ab3ales.

KoHTpoabHBIE BOIIPOCHI

1. KaxoBbI OCHOBHBEIE MapaMeTpsl hopMaTupoBanus absanes?

2. B ueM COCTOHT PA3IUUHNE MeKAY OTCTYIIOM IIepBOH CTPOKH absana u
orerynom absana?

3. B ueM COCTOMT PasIM4ne MEKAY MeKAYCTPOUHLIMU HHTEPBAJIAMY U
MHTepBaJIaMHi MeXxay adzamamu?

IHbHOTO BHINOJHEHUS

2.9. Badanue c gbLb0poubim omeemom. Abzanem B TEKCTOBOM peflak-
TOPE ABJIAETCAH:
1) bparMeHT IOKYMEHTA MeKAY ABYMA Mapkepamu abzana;
2) BBIIeIEHHBIN (hparMeHT JOKYMEHTA;
3) CTPOKA CUMBOJIOB;
4) pparMeHT DOKYMeHTa, HauMHAIOIMIMHCA C OTCTyHA (kpacHoit
CTPOKH).

3 Mudopmaruka n MKT. 9 k1.
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2.5.3. HymepoBaHHbIe U MapKUPOBaHHbIE CMUCKU

Crnucku ABIAOTCA YAOOHBEIM BapuaHTOM (DOpMAaTHPOBAHUA
absanes 1o eAuHOMY 00pasmy W NPUMEHSIOTCA IS pasMelre-
HUA B IOKYMEHTE Pas3JIMuHEIX IIepeuHei,

HymepoBanHbIe cnuckH. B HyMepOBaHHBIX CIIMCKaxX dJe-
MEHTHI CIIHUCKA IIOCJ/IeJ0BaTEeJIBHO 0003HAYAKIOTCA C IIOMOILLIO
qpces (apabCKUX MM PUMCKHX) 4 6YKB (PyCCKOro MJIM JIATHH-
ckoro andasutos) (puc. 2.10). Ilpu cospanum, yaajJeHUN UIH
IIepeMeIlle N 3JeMEeHTOB HYMEepPOBAaHHOIO CIIMCKAa aBTOMATH-
YeCKHM MeHsercsa BcA HyMmepanus. [lons3oBaress MoxeT ycra-
HOBUTEL CBOKO CHCTEMY HyMepallHK, HAaIIpHMMep HAaYaTh CIIMCOK C
JII000ro HoMepa, MPONyCTHThL HOMEep H T. J.

Ilonb3oBaTenb MOMeT yCTAHOBUTH YA00HBIH (hopMaT HOMe-
PoB (pa3mep u navepmawnue wpugma, omemyn Homepa om
NoAA CMPAHUYbL, PACCMOAHUE OM HOoMepa o meKcmauT. 1.).

1. Nepeblii aneMeHT
2. Bropoi anemeHT
| 3. Tpetuin anemenHT

Puc. 2.10. HymepoBaHHbIit cnncok

MapxkupoBanHble COHCKM. B MapKUpPOBAHHBIX CIHMCKAX
9JIEMEHTHI CIIHCKa O0003HAYalOTCA C MOMOIILI0 MapKepos (cie-
LHAJbHBIX 3HAYKOB): *, *, & u T. A. (puc. 2.11). [Toan3oBaTens
MOXKET BBIOpaTh THMI Mapkepa, HBMEHHUTh €ro pasMep M IIBeT, a
TakKe BbIOpaTh B KadecTBe MapkKepa Ji000ff CHMBOJI U3
TabJIUIILI CHMBOJIOB.

* [lepBbiii anemeHT
* Bropoit anemeHT
* TpeTUit aNemMeHT

Puc. 2.11. MapkupoBaHHbIiA CIMCOK

MuoroyposHneBsie criuckn. MHOrOypOBHEBbIe CIIHCKH V00~
HO HCIIOJIB30BATH AJIs 0TOOpaKeHUA HepaAPXUUEeCKUX ITepeyHeil,
B MHOTOYpOBHEBBIX CIHCKAaX B MYHKTHI CHHUCKA 50JIee BHICOKOIO
YPOBH# BCTABIAIOTCA CIMCKH D0Jiee HU3KOIO YPOBHA (BJIOMKEH-
HbIEe CIIUCKM). BiiokKeHHBIe CIUCKH MOTYT COBIAJATH IO TUITY C
OCHOBHBIM CIIMCKOM, HO MOTYT ¥ OTJIMYATHCH OT HEro.
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B xauecTBe NpUMepa pacCMOTPHUM CJeAYIONINi MHOIOYPOB-
HeBBIH criucoK (puc. 2.12). Ha nepBoM ypoBHE HAXOAUTCH HyMe-
POBaHHBIN CIIMCOK U3 JABYX 3JE€MEHTOB, B KajKIbIi U3 KOTOPBIX
BJIOKeH HYMEDOBAHHBIM CIHMCOK M3 ABYX 3JIEMEHTOB BTOPOrO
VPOBHS, BO BTOPOIf 3JIeMeHT KOTOPOT'O BJIOYKEH MapPKUPOBaAHHBIA
CIIMCOK U3 OJHOIO 3JIEMEHTa TPeThero YpPOBHA.

1. Mepebii yPOBEHb, NEPBbLIIA 3MIEMEHT
a. Bropoi ypoBeHb, NepBbIA 3N1EMEHT
a. Bropoil yposeHb, BTOPOW 3N1EeMEHT
® TPETWIA YPOBEHb
2. MNepBbiid ypOBEHb, BTOPON 3NIEMEHT
b. BTopoi ypoBeHs, Nepeblii 3NeMeHT
b, Bropoi ypoBeHb, BTOPOA anemeHT
B TPETWUA YPOBEHL

Puc. 2.12. MHOroypoBHeBbIiA CNMCOK

Trietie
KOHTpOJIBHEIE BOTIPOCHI
1. B ueM COCTOMT pasjiH4due MeXXAy HyMepOBAHHBIMHM M MAPKHPOBAH~
HBIMHA CITHCKaMu?

2. MoskeT T MEOTOVDOBHEBBIH CIIMCOK BKJII0YaTh KAK HyMepOBaHHbIE,
TAK ¥ MAPKHUPOBaHHBIE CITACKH 7

BHOT'O BBIINIOJITHEHU A

2.10. 3adanue ¢ 6bL00poiHbLM OMEemoM. B MADKAPOBAHHOM CITICKE
A1 0603HAYEHM A dJIEMEHTA CIIMCKA HCITOb3YITCH:

1) raTuHCKHE BYKBEI; 3) pumckue nudpol;
2) pycckue ODYKBBI; 4) rpajpuuecKue 3HAIKH.
2.6. Tabnuubl

Tabaunbl HCHOML3YIOTCH IPH CO3NAHUHN TEKCTOBBIX JOKY-
MEHTOB, COJAEpPKauuX 6oJblIoe KOJUYECTBO OAHOTHITHBIX Ha-
gBaHHUil (HaopuMep, paclucaHue YPOKOB), UMCIOBBIX JaHHBIX
(manpumep, Tabiuna Menjesneesa), uau U300paXKeHHI C TEK-
CTOBOH MOANMCHIO (Hanpumep, andaBuT B Gyksape).

3
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Crpokn, crondusl, ageitkn. Tabiuusl COCTOAT U3 CTPOK U
CTONOIOB, Ha IIEPEeCeYEeHUM KOTOPLIX 00pasyioTcs AdeHKH.
B aveiikax Tabaum MOryT OLITH pasMelleHbl PA3JIUYHbIe THITHI
HNaHHBIX (TekcT, yucia, naobpakenus u np.) (rabda. 2.6).

Tabnuua 2.6. Tabnuua, cogepxauas TekcT, usobpaxeHus,

yucnau popmyny
CucrtemHsiii 6nok 15000
MonuTOop | 12000
Knasuatypa 1000
Mbilwb 200
WUroro: 28200

Coananue u namenenne tabauuel. B T0KYMEHT MOMKHO BCTA-
BHUTB NYCTYIO TabNMIy, YKa3aB He0OXOAMMOE KOJUUECTBO CTPOK
U CTOJIOIIOB, a TaKKe UX, COOTBETCTBEHHO, BLICOTY U IIMPHHY. B
TabNMIy MOMKHO HpPeoOpasoBaTh yie MMEIOIUICA TeKCT, IpH
aTOM Tpedyercsa yKasaTh pasjleluTe] b TeKeTa (HanpuMep, 3HAK
OKOHYaHMA ab3alla), KOTOPBIii IO3BOJHUT TEKCTOBOMY PeJaKTOPy
aBTOMaTHYECKH PACIpPeAeJHUTh BBIJEJEHHBLINA TEKCT 10 suelKam
co3laBaeMoOi TAGMHIIEI.

B nansreiimem napaMeTps! Ta0IHIBI MOAKHO MOJAEPHU3UPO-
BATh:

® BCTABJATH HJIH YAAJATHL CTDOKH, CTOJOIBI B A4YEeHKH;

® H3MEHATH IIMPUHY CTOJOIIOB U BHICOTY CTPOK € IIOMOIIILIO

MBIIIH (IepeTacKMBAHMEM TIpPAHUIL) WU 3aJaHHEM HUX
TOYHOI'O 3HAYEHUHA B CAHTHMETPAX HJIH MIPOIEHTaX;
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e U3MEHATH pasMephbl OTAeJbHBIX AUYeeK, pasaesiaATh HX Ha He-
CKOJIBKO fiueeK WJIN 00BeIUHATH C COCeJHHMH AUeHKaMHU.

I'pamuusl u 3anuBka. MoHO ToZ0OGpaTh MOAXOASIIHI
BHEINHUH BUJ TaGJIUIBI, M3MEHMUB THUII, IMHPHHY U IBET I'PAHMI]
fiueeK, a Takke 1Ber (hoHa sueek. ViamMeHeHHe BHEIIHEro BHZAA
TabIHUOBI MOYKHO IIPOBECTH ABTOMATHYECKH, UCIOJIb3YA rOTOBBIE
(dopMaThl, HIM HACTPOMTH Bpy4HYyio. Tak B Tabmume 2.6 ucnomns-
ayeTcs ABOIHAA IMHUSA B KAUueCcTBe BHEIIHeH IpaHuIbl Ta0IHIbl 1
3aJIMBKA CEporo IBeTa B IIepBOi CTPOKe.

Buruucienus B Tabaune. I[Ipu pasmemmesuu B Tabauie 4u-
ceJl MOKHO NMPOU3BOAHUTH HajJ HUMMU BBIUMCJIEHHS 1O (popmy-
mam. Tak, B Tabaune 2.6 comepxurca nabopmanua 000 BCex
yCTpOMCTBaX, M3 KOTOPBIX COCTOMT KOMIBIOTEP, U MO3TOMY
MOJKHO BBIYHMCIHUTH €ro cTOMMOCTh. I[JIf 9TOTr0 B MOCJIEAHIO0
suyeiiky TpeThero croidma Heob6xoaumo BBeCcTH (opmyny
=SUM(ABOVE), koTtopasi ofecniedBaeT CyMMHUPOBaHME YHCEI
BO BCEX BBIIIEPACIIONOKEHHBIX AYEHKAX JaHHOIO cToI0ma Tab-
JIUIIBI.

o Tabaunbl MUPOKO Mcmosbayiorca B MHTepHET-Marasu-
HaX [J1d IpejcTaBJIeHus uHMOpManuu o ToBapax. lleii-
CTBHTENbHO, B 3TOM CJIydae JOKYMEHT JAOJI)KeH cojep-
JKATE O0JIBIIIOE KOJIMYECTBO CTPOK, BKJIKOUYAKIIUX TEKCT
(maumeHOBaHUMeE TOBapa), nsobpaxenue (ororpadpus To-

Bapa) u 4HcJIo (IeHa ToBapa).

KoHTpOJIBLHBIE BOIIPOCHI

1. MoskHO 11 13 Tabaums! yaaanTs cronden? Crpoky? dueiiky?
2, JlaHHBIE KAKUX THIIOB MOI'YT XPAHUTBCA B AYEHKAX Tabauib?

IbHOTO BBINIOJHEHUA

2.11. ITpakmuueckoe 3adanue. B TeKCTOBOM peJaKTOpe cO3/1aTh I0KY-
MEHT, COAepKAIMi pacnucanue ypokoB. [IpumMeHUTs pasimd-
Hble BapHaHTH GopMaTHpoBaHusa TabauIkl (IpudT, BhIPABHUBA-
HUe, FPaHNUIEI ¥ (POH siueek).
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2.7. KOMNbIOTEPHBIE CAOBAPWU U CUCTEMDI
MaWKHHOIo NepeBoAa TeKCTOB

Komubrwrepssie ciosapi, CloBape HeoGX0AWM b A1 nepe-
BOAA TEKCTOR ¢ GAHOTO A3LIKA Ha APYroi. CymecThy 0T THICATH
CIOBAPEH ANA 1I€DEBOAa MEMAY COTHAMH ASKIKOE (aHIIIO-PYC-
CKMH, HeMeN Ko -(PPaHIly3CKHA H T, 1.), IpH4eM KAXKAbiid U3 HEX
MOKeT COAeDIKATh ARCATKHE ThiCAY cnok. B GyMaxcnoM BapuasTe
CICBAPH IPEJ(CTABLALT cOB0I TOJICTYIO KHNTY 06BeMOM B COTHH
CTPaHUII, B KOTOPOH TOUCK HYECHOTO 08 ABEASTCHA AOCTATOY-
HO ZOATAM H TRYACEMEHM OPOICCCOM.

KomubioTepabie c10BapM COACPIKAT IepPEROARI HA DasHEIE
AJBIKH COTEH ThICHT CJOB U CHOBOCOIETAHHI, A TARMAKe Npeno-
CTABAAIOT IOABIORATENI0 JOIO/IHUTCALHEIE BOSMOMHOCTH,

Bo-neprrix, KOMOBIOTEPHBIC CROBAPM MOrYT BBEITH MHOTO-
fISBIYHBIMHY, NOIBOIANINEME ICALIOBATENK) BHIOPATE AZEIKH M
HAOPABIeHNE NepeBola (HAIPEMED, SHIO-DYCCKHEH, HCIAHCHO"
pycCEH# B T, a.).

Bo-BTopeix, KOMIBIOTEPHEIE CIOBADH MOLYT KPOME OCHOB-
HOrO CJIOBADA 0OINEYIOTPeGUTENBHEIX CJI0B COASPKATE SECATRKH
COCOHUATH3NPUBAHHBIX CiI0Bapeii 110 ofifacTaM 3HaHUH (TexHu-
Ka, MeIMIIMHA, HH(POPMATHXA W Ip.).

B-rpereux, KOMOBIOTEPHEIE CIIOBAPH OORCHETHBAIOT GHICT-
PLLH DOHCK CHOBAPHEIX CTaTel: «6LIcTpRIil Habap», KCraa B IIpo-
Hecce HAlOpa CI0BA BOSHHKAET CIHCOK JIOXOMKHX CJIOB; JOCTYI
K HACTC UCIOAB3ZVEMBIM CJIOBAM MO 33XJAAKAM; BO3MOKHOCTD
BBOAA CAOBOCOMETAHNH ¥ T, 7.

B-ueTRepTHIX, KOMILIOTEPHRIE CAOBAPH MOTYT GEITL MV.NL-
THMEIHIHRIMHE, T. €. APEIOCTABIATh TIOJB3OBATENI0 BO3ZMOMK-
HOCTb MPOCNVIMUBAEHS ¢/IOB B HCHOJHEHHH JHKTODOB, HOCKTE-
Jek A3bIKAa.

CxereMnr koMnsOTEpHOrO nepepofa. [lpomece robatuaa-
OUE MHDPa DPMBOJUT K HeOOXOQHMOCTH HacToro ooMeHa A0KY-
MEHTAMH MEeMAY JI0ILMH K OPraHHBaHAMHM, HAXOLRIIHMIUCH B
DASHLIX CTRAHAX MHpA W FOBOPAUINMHE Ha PA3JIMYHBIX A3BIKAX.

B aTEX yenuBRAX MCNoOAb30BAHHE TDAAK WHAOHHADN TEXHOXO
THH Mepepolf BPYUHYIY TODMOSHT PAIDHTHE MESKHAIMOHATL-
HRIX KOHTAKTOB. [lepeBos MHOTOCTpaEMUHON AOKYMEHTAI[MU
BPYYHYI0 TpefyeT DAHTENBHOIO HPEMEHM H BHICOKOM OIJIATE
Tpyi4a nepeBoATHKOB. [lepenos NonyyeHHOre MO 3NEKTPOHHOK
nouTe IEChMAa HIM ODOCMATPHBaeMOl B Gpaysepe Web-cTpann-
OBl HeOBXOFHMO OCYITSCTEHTE « 34eCh U Celiaac s , KOTZAa HOT BO3-
MOXHOCTH H BpeMeHH IDHIVIACHTh [IePeBOIATHKA.
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CucTeMbl KOMIIBIOTEPHOI'O MepeBojia MO3BOJAKT PellUTh 9TH
npobnemel. OHA CIIOCOGHBI IEPeBOANTE MHOTNOCTPAHMYHEIE HOKY-
MEHTBI C BEICOKOI CKOPOCTBIO (CTPAHUIIA B CEKYH/JTY), & TaKJKe Iepe-
BomuThL Web-CTpaHUITs! «HA JIeTy» , B DesKUMe PeajIbHOro BDeMeHH.

CucTeMbl KOMOBIOTEPHOIO MePeBo/ia OCYINEeCTBIAIOT Iepe-
BOJ TEKCTOB, OCHOBBIBasiCh Ha (DOPMaJIbHOM «3HAHHM» A3BIKA!
CHHTAKCHCA S3bIKA (IIPaBUJ MOCTPOEHHUA NPeATOXKeHHU), mpa-
BUJI CJIOBOOODABOBAHMSA U UCHOAb30BaAHUH caoBapeii. IIporpam-
Ma-TIepeBOJIYMK CHAYaJia aHAJIU3UPYeT TeKCT Ha ONHOM A3bIKE,
a 3aTeM KOHCTPYHPYET 9TOT TEKCT Ha APYyroM fA3bIKe.

CoBpeMeHHbI€ CHCTEMBI KOMIIBIOTEDHOIO IepeBoja M03BO-
JIAIOT JOCTATOYHO KAUEeCTBEHHO ITePeBOJUTH TeXHUYECKYIO 0~
KYMEHTAIAI0, AEJOBYIO IepenucKy ¥ Apyrue cruerualusupo-
pagHbIe TeKcTel. OOHAKO OHH HENIPHUMEHUMBI JAJA IepeBojia
XYN0EeCTBeHHbIX IPOUBBE/ICHHM, TAK KaK He CII0OCOOHBI ajleK-
BATHO TIePeBOJUTH MeTahophl, aJJIETOPUH H APYTHe 3JIEMEHThI
XY/I03KECTBEHHOI'O TBOPYECTBA YeJIOBeKa.

KOHTpOJIbHBIE BOIPOCHI

1. KakuMu mIpeMMylecTBaMu o0071aJal0T KOMIBIOTEDHEBIE CJIOBAPH
nepej TPaJgHIIMOHHBIMH OyMaKHbBIMH caoBapaAMu?

2. B KaKHUX CAOy4Yasx [ejieco00pasHo MCIIOJIb30BATE CHCTEMBbl KOMIIBIO-
TepHOTro nepesoja?

ILHOT'O BBIINIOJIHEHU A

2.12, ITpaxmuueckoe sadanue, C moMOIIbIO KOMIIBIOTEPHOTO CIOBADHA
[epeBecTH NATH AHTVIOASLIYHBIX TEDMHHOB, UCIONB3YIOIIUXCA B
yueOHHKE.

2.8. CucrtemMbl ONTUYECKOro pacno3HaBaHns
NOKYMEHTOB

CHceTeMbl ONTHYECKOTO Paclo3HaBaHua cuMBoaoB. Cucre-
MBI OIITHYIECKOT0 PACIIO3HABAHUA CUMBOJIOB HCIOJIB3YIOTCH IIPYU
CO3IaHWUH 3JIeKTPOHHBIX OMOIMOTEK M apXUBOB IIyTeM IIepeBo/ia
KHUT ¥ JOKYMEHTOB B IM(PpOBOHl KOMIBIOTEPHEIH (popMarT.
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Crauasna ¢ IOMOLIBIO CKaHEPa HEOGXOAMMO MOJYUUTE U30-
OpaskeHHWe CTpaHMIBI TEKCTa B rpaduyecKoM ¢dopmare. Hamee
AJLA MOJTYyYeHH A JOKYMEHTa B TEKCTOBOM (hopMaTe HeoOXOAUMO
NPOBECTU PACIIO3HABAHME TEKCTAa, T. €. 1peodpasoBaTh 3JeMeH-
TBI rpaduieckoro u306paKeHus B I0CJIe/I0BaATeIbHOCTE TEKCTO-
BBIX CHMBOJIOB.

CHCTeMBI OI'TUYECKOr0 PaCcIIO3HABAHUS CHUMBOJIOB CHAUAJIA
ONpefendAloT CTPYKTYPY pasMellleHWs TEKCTAa Ha CTPAHHIE U
pasdmMBalOT ero Ha OTAE/IbHBIE OGJACTH: KOJOHKH, TabaIuIkl,
us300paxkeHus u T. 1. Jlajiee BBIAEJIEHHBIE TEKCTOBbIE (hparmen-
ThI IPa@UYecKOro M300pa’keHus CTPaHUIBI PA3AesIOTCH HA
U300paKeHud OTAENbHLIX CHMBOJIOB.,

[st OTCKaHMPOBAHHBIX IOKYMEHTOB TUIorpad)cKoro Kavuec-
TBa (AOCTATOYHO KPYNHLIA IIPUMT, OTCYTCTBHE ILIOXO HAIEYa-
TAHHBIX CHMBOJIOB HJIM MCIIPABJIEHUIT) pACIIO3HABAHUE CHMBOJIOB
OPOBOJHTCA MyTeM HX CPDABHEHUSA C PACTPOBBLIMH IIaGJIOHAMH,

Pacrposoe usobpakenue Kax10ro CHMBOJIA OC/IEI0BATE b
HO HAKJIALBIBAETCA HA PACTPOBLIE 11a0/I0HBI CHMBOJIOB, XPaHA-
mMuecs B NaMATH CHUCTEMbl ONTHYECKOr0 paclo3HABaHHA. Pe-
3YJBTATOM PACIIO3HABAHUA ABJIAETCHA CHMBOJ, MAGI0H KOTOPOTO
B HanGoNbIIel cTeneHN coBnajgaeT ¢ naobpaxenuem (puc. 2. 13).

Puc. 2.13. PacnoaHasaemslii cumeon «b» HaknagbisaeTcs
Ha pacTpoebie wabnoHbsl cumeonos (A, B, Bur. a.)

ITpn pacniosHaBaHMM JOKYMEHTOR ¢ HU3KMM KAaYeCTBOM IIe-
4JaTH (MalIMHONMCHBIH TeKeT, hake u T. 1.) HCIIOJIB3YeTCsA BeK-
TOPHBIN METOJ pacrno3HaBaHMA CHUMBOJIOB. B pacrnosnasaeMoMm
M300paXKeHNH CHMBOJIA BBIAEAAIOTCA IreOMeTPUYeCKHe IIPHMH-
THBBI (OTPE3KH, OKPY/KHOCTH U AP.) ¥ CDABHUBAIOTCH C BEKTOp-
HBIMH IA0JI0HAMM CHMBOJOB. B pesyasrare Beibupaercs ToT
CHMBOJI, AJIA KOTOPOT'O COBOKYITHOCTH BCEX TeOMeTPHYECKHX
NPUMUTHBOB U MX PACIOJIOKeHHe OOJIbIIe BCero COOTBETCTBYIOT
pacnosHaBaeMoMy cuMBoay (puc. 2.14).

CucreMbl ONTHYECKOrO PACHO3HABAHUS CHMBOJIOB HMCIIOJb-
3YIOT K&K PACTPOBBIN, TAK M BEKTOPHBII METO/ pACTIO3HABAHUS.
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Puc. 2.14. Pacno3aHasaembiii cumeon «b» Haknagbisaetca
Ha BEKTOPHbIe WwabnoHs cumeonos (A, B, BuT. 4.)

RPOMG TOr'o, 9T CHCTEMLbl SABJIAKTCA «C&MOOGW&!OHIHMHCHS
(A71a KasKA0ro KOHKPETHOTO AOKYMEHTa OHM CO3Aai0T COOTBET-
cTByIOmMiA Ha6OP MmAabJI0HOB CUMBOJIOB), U IIO3TOMY CKOPOCTE U
Ka4ecTBO PACIIO3HABAHMS MHOTNOCTPAHMYHOTO JOKYMEHTa IIO-
CTeneHHO BO3pacTaloT.

o C nmosABIeHHEeM TEpPBOT0 KapMaHHOTO KOMIbIOTepa
Newton ¢upmsl Apple B 1990 roay Hauaam co34aBaTbCA
cHcTeMBbl pacllO3HABAHUA DPYKONHMCHOro Tekcra. Takue
cucTeMbl MpeobpasyioT TEKCT, HANMCAHHLIA Ha DKpaHe
KapMaHHOTO KOMITbIOTepa CIIEIMAIBHON! PYYKOd, B TeK-
CTOBBIH KOMIIBIOTEPHBIN JOKYMEHT.

CHcTeMBl ONITHYECKOTO pacnoznasanus (opm. [Ipu samos-
HeHHH JOKYMEHTOB GOJBIINM KOJIHYECTBOM Jojeil (Hanpumep,
npu caade EI'D BBINYCKHUKAMU HIKOJIBI) HCTIONB3YIOTCH OJIaHKH
¢ myCcTHIMHA OAAMHU. JlaHHbIe BBOAATCA B I10JI4 IeYaTHEIMHU OyR-
BaMM OT DYKH, a4 3aTeM Pacro3HaloTCs C HOMOINBIO CHCTEM OIITH-
9eCcKOro pacrnosHaBaHusa (POpPM M BHOCATCA B KOMIBIOTEPHBIE
0a3bl JaHHBIX.

CJI03HOCTH COCTOMT B TOM, 4TO HEOOXOAMMO PACIIO3HABATH
CHUMBOJIbI, HATIMCAHHBIE OT PYKH, KOTOpBIE NOBOJBHO CHJIBHO
pasnuualoTes y pasHeix jgwoeil. Kpome Toro, Takue CHCTEMBI
IOJIPKHEI YMETh ONpPeAeNATh, K KAKOMY IIOJII0 OTHOCHUTCA Pacmo-
3HABAEMBII TEKCT.

KoHTpOoJILHBEIE BOIPOCHI

1. B 4em COCTOAT PA3IMYHA B TEXHOJOTHH PACIIO3HABAHNSA TEKCTA IIPH
HCIOTB30BAHUN PACTPOBOTO ¥ BEKTOPHOTO METO10B?
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T'nana 2

NMpakmueckune paboThl KOMALIOTEPHOTO NPaKTUKYMA,
pexoMmeHAYeMbIE AN BLINOJMHEHWd B Npolecce
M3y4eHWs rnaeel 2

“Z 1] KomnbroTepHbIH NPaKTMKY M

2.1,
22
2.3.
24.

25.

2.6.
27,

Kopnposanue TekcToROM WHEbopMaumn,
Bcragka B AoKkyMeHT dhopmyn.
dopMaTUpcBaHMe CUMBONOE W aflaues.
CosfnaHue ¥ HOPMATUPOEAHKE CNMCKOE.

Beraska B gokymeHT TaBnHub, ee dopMaTipoBaHue
A JANCNHEHWS J8HHLIMA.

Mepesoa TekcTa ¢ NOMOWLIO KOMMLKTEPHOrO CrIOREpS.

CkaHupoBaHUE W PACToaHaBaHVE ByMaKHOTO TEKCTOBOMO
OOKYMEHTA.




Nnaesa 3

KoguposaHue n o6paborka
yucnoson uipopmauum

3.1. KoguposaHue 4yncnosoun nipopmauum

3.1.1. NpeacrasneHne 4YNCNOBOWN nHdopmauumn
C NOMOLLLbIO CUCTEM CHUCJIEHUA

g sanucu HHGOPMAIAN O KOJTHIeCTBe 00'BEeKTOB UCIIOJb-
ayiored uucaa. Yuesaa 3amMChIBAIOTCA C MCIOJB30BAHUEM 0CO~
OBIX 3HAKOBBIX CHCTEM, KOTOphIEe HA3BIBAIOTCA CHCTEMaMH
cyuecaerusi. AndasuT CUCTEMEI CUMCIEHUA COCTOUT U3 3HAKOB,
KOTOpBIE HASBIBAIOTCA MU(ppPaMH.

Cuctema cyMcneHus — 23T0 3HakoBas cucTema, B
KOTOPOW yucna 3anuceiBaloTcs No onpeaeneHHbIM
npasuiam C NOMOLLBIO 3HAKOB HEKOTOPOro andasuTa,
HasblBaembIx uudpamu.

Bee cucTeMbl CYMCICHHASA JeJATCA Ha ABe DOJbIINe IPYIIIbL
MO3HIIMOHHEIE ¥ HENO3WI[MOHHBIE CHCTeMBI. B MmO3MIIMOHHEBIX
cHeTeMAaX CUMCIeHH KOJIMYeCTBeHHOe 3HaUeHne IU(PhI 3aBHCUT
OT ee MOJIOKEeHHA B YHCJe, 4 B HeMO3UIMOHHBIX — He 3aBHCHT.

HenoauuuonHsIe cucTemsbl cuncienns. Kak TOIBKO JTIOAH
HAYAJM CUYATATH, Y HUX MMOABUJIACE OTPEOHOCTH B 3aIHCH YN~
cest. HAXOMKY apXeoJoros Ha CTOAHKAX MePBOOLITHBIX JIIO/EH
CBHIETEIBCTBYIOT O TOM, UTO II€ePBOHAYATBHO KOJIUIECTBO Hpea-
METOB OTOGpPA’KaJX PABHBIM KOJIMYECTBOM KaKMX-JIH0OO 3HAY-
KOB: 3apy0OK, UepTOUeK, TOUYEK.

Takas cHCTEMA 3allACH YMCe] HA3hIBAETCH eTHHUYHOM, TAK
kak Joboe umMesa0 B Heit ofpasyercd MyTeM ITOBTOPEHHS OJHOTO
3HAKA, CAMBOJIM3HPYIOMero eauHuny (puc. 3.1). EfuHUYHON cUC-
TeMoil CUMCcJIeHUA MOAb3YIOTCH MAJBIIIM, IOKA3kIBasd Ha Nanblax
CBOif BOBPACT MJIM MCIIOJNB3YSA AJIA 9TOr0 CYeTHbIE NaJl IKH.



76 I'nasa 3

Puc. 3.1. EquHuyHas cuctema cumcnesus

IIpumepom HeNOSMIMOHHOM CHCTEMBI, KOTOpas COXpaHH-
Jlack N0 HaWMX JHEH, MOMKeT CIY:KUTh PHMCKafl cHCTeMa
CUMCIIeHMs, KOTOpas Havyaja NPUMeHATLCSA (oJiee JBYX C IOJIO-
BHHOU THICAY JieT Hasaz B JIpeBHem Puwme.

B ocHOBe puMCKO# CHCTEMBI CUMCIEHHS Jieskar 3HaKm [
(opun nanen) ana yncaa 1, V (packpserras TanoHs) Aua yucaa 5,
X (aBe croxxeHHBIE ganouu) aaa 10, a ansa o6ozHayeHUs YHCcen
100, 500 u 1000 ucnonb3yoOTCs JaTHHCKHE Oykeel C, Du M
(puc. 3.2).

1 I 1 Xl 30 XXX 400 CD
2 Il 12 X 40 XL 500 D
3 i 13 Xl 50 E 600 DC
4 v 14 XV 60 LX 700 DCC
5 v 15 XV 70 LXX 800 DCCC
6 vi 16 Xvi 80  LXXX 900 CM
7 Vi 17 XVl 90 XC 1000 M
8 i 18 XVII 100 c 2000 MM
9 IX 19 XIX 200 CcC 3000 MMM
10 X 20 XX 300 ccc 4000 MMMM

Puc. 3.2. Pumckas cuctema cuncneHus

B pumckoii cucreme cuncienna savenne Ou(ppeI He 3aBH-
CUT OT ee moJoykeHus B umucyae. Hanpumep, B puMckom umcie
XXX (30) nudpa X Berpeuaercs TPHIK/JABI U B KAXKJI0M caydae
0003HaYAeT OJIHY U TY e BeIUUUHY — UHCIIO 10, Tpu pasa mo
10 B cymme paror 30.

O YTo0bl 3amHCaTh YMCIO0 B PUMCKOH CHCTEMe CUHC/IeHH A,
HEOOXOAMMO Pa3JOKHUTh ero Ha CyMMY THICHY, IOy THI-
€AY, COTeH, HOJYCOTeH, AeCATKOB, MATKOB, exunun. Ha-
[IPAMED, AECATUIHOE YHUCIO 28 NpeiCTaBIAETCA ClIeAYIO-
UM obpasom:

10+10+5+1+4+1+1=XXVII
(aBa mecaTKa, MATOK, TPM eUHUILE).
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IIpu 3amucy YKcen B PUMCKOM CHCTEMEe CHHCIISH IS OpHMe-
HFETCH OPABWIO: KAMIEIE MeHbIIME 3HAK, MOCTABJIEH-
HBI cOpaBg OT 00AbIero, NPHOABAAETCA K OOABLIIEMY
BHAKY, 4 KayGIbI} MPHRUIHE JHAK, OOCTABJEHHKIH CIIEB4
oT 5OJBINErn, BhIUMTASTCA U3 GOJENIErD 3HaKa.
Hanpuwep, puMckoe uucao LX obozragaer 9(-1+10),aXI
obosrauaer 11 (10 + 1). Hanprimep, vueno 99 aveer crexy-
OIee TIPEACTABIEHNR B PHMCKOH cHcTeMe CHBCJISHMAL

XCIX — -10-+100-1 + 10

HozuuHonEEe CHCTeMBI cuucldeHnd, Kaxaad MmosuInmoH-
HAHA CHCTEMA CUMCIEHHA MMEeT oTIpeAe/IeHERLA aJpanuT oHdp A
scEopamne. OCHOBARHE CHCTEMBLI DABHO KONHHECTBY IHED
(3HaK0B) B ee anfaBHTe.

B MO3MUWOHHEIX CHCTEMAX CYMCICHHSI KOINYeCTBeHHOEe
apaueHEre AGph] 3aBHCHT OT £e NIO3UIHN § THCHAe. TMoaumusa
IAGPH K YHCIE HASHBACTCA PA3PATOM. Paapanxw ukcxa BO3pac-
T4I0T CHPEBA NAJEB0, OT MJaJMEX PAIPAAOB K CTAPIIHM, TIPH-
yeM 3HOYECHHS TH(P B COCEJHUX PASPAJAX YHCEA DASIIHIAKRTCH
B KOJIMYECTBO Pad, PABEOE OCEOBAHAK CHCTEMEL.

B HacTos1Lee BpeMa 1andores pacIpocTPAHEHHON TO3HITH-
omHofl cHeTeMoll CIUCIeHHSE SRIACTCA SECATHIHAN CHCTEMA.
B muopMaTHKe INHPOKQ HCIOJL3YIOTCA ABOWHHAHA, BOCHME-
PUYHAA ¥ [IECTHAAIATEPUYHAA CHCTEME] CHHNCHOHEA.

DecaTHEYHAA CHCTEMAa CUUCIARHHAHA (rabn. 3.1).
B mecATHUYHOH cHcTeMe CTHCICHHH KpaliEaf CIPABaA TO3UILHA
COOTBETCTEYET MUIHMANELHOMY 3HAYEHHIO, B KoTopoi mudpa
0BosHAYAET POIHEWIE], MU, cMeD¢HHAS HAa UAHY HNOSHOKID
RIEBO, ODO3HATAET JECATKH, eI¢ IeBee — COTHHE, 3ATCM THICAHH
E 1. 4. PaccmoTpEM B KAYeCcTBe NpMMeDa ACCATHIHOE HNLIO
555, Iludipa 5 BCTPEWAETCH B WUCKe TPHMARL, NPUHEM CaMad
npapaAa 0603@AYAST NATE AMHAL, DTOPAd CIpaBa — DATbL Ae
CHTHOR M, HAKOHEIl, TpeThA -— [IATh COTEH.

Yucno & MO3MUMOHHORA  cucTeme  CHUCHEeHWA
3dNVCbiBEaeTCA B Buae GCYMMLl YyuCcCNOBOIro pana
cTeneHei OCHOBaHMA, B Kauectee KoadxbvuWeHToB
KOTOPBIX BLICTYRAIOT L pbl AAHHOMO 4ncna.

BrHIe feCATHIHOE THeIo 555 BEII0 3AIMCAHO B IPHEHIUHOM
asiA Hac eBepryToi dopme, Mol HACTONBKO IPHABAIKIN K Tagolt
dbopMe 3amMcH, YTO yiKe He jaMeuaeM, KaK 8 yME YMHOKAEM
OUPE 4MCia HA PA3THTHEIe cTeneRH wueaa 10, koropoe KB
eTCH OCHOBAOHEM NECATHUHON CHCTEMLI CIHCIeHH.
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B passepuyroii hopme sanumcn umcna yMHOMKEHHE nudp
9HCJIa HA OCHOBaHHe IPOM3BOAUTCA B ABHOM hopme. Tak, B paa-
BEpPHYTOM (hopme 3anuce yucia 555 B 1ecATHYHON cHCTEME by-
JeT BRITJIAAeTh clenyiomum obpasom:

555,, = 5:10°+ 5:10" + 5:10°.

[Ans sanucu JeCATHYHBIX Apobeii HCIOJIB3YIOTCA Paspaakl ¢
OTPULATE/bHRIMU 3HAYEHUAMHM CTelneHeil ocHoBanusa. Hampu-
Mep, YHcesI0 555,55 B pa3BepHyTO hopme GygeT 3amucaHo cie-
AYIOIHM obpasom:

555,55,, = 510°+ 510" + 510°+ 510" + 51072

YMHOKEeHHe WK JeJIeHNe JecATHIHOro unesa Ha 10 (Beau-
YMHY OCHOBAHM) IPUBOAUT K IEPEMEIIeHHIO 3aATOH, OTHAe -
IOIeH LeJyIo YacTh OT APoOHOI, Ha OAMH paspsig BIPAaBO WUJIH
BneBo. Hanpuwmep:

555,55, * 10 = 5555,5,;
555,55,,: 10 = 55,555,

IOBouunas cucrema cyucaeHusda(cMm. Taba. 3.1). Yuc-
JIa B ABOMYHOM CHCTeMe B pPa3BepHYTOi (hopMe 3amuchIBAIOTCA B
BHJIe CYMMBI PAJIa CTETIeHeH OCHOBaHu 2 ¢ KoaddunueHTaMu, B
KadecTBe KOTOPBIX BhICTynawT mudpsl 0 mau 1.

Hanpuwmep, passepHyTas 3anuch ZBOMYHOTO YHCIA BHITIIA-
AHT cleyiomuM obpasom:

A,=12°+02'+12°+ 027 + 1:22,
a B CBEPHYTOH (opme:
A, = 101,01,
YMHOKeHHue WK JleJleHHe JBOMYHOTO Yuceaa Ha 2 (BesTmun-
HY OCHOBAHHU#) MPUBOAUT K IEPeMenieHUIo 3anATOMN, OTAEIAI0-

meil meayK 4acTb OT ApPoGHON Ha oAWH paspfAjx BOPaABO HJIH
BJeBo. Hanpumep:

101,01, - 2 = 1010,1,;

101,01, : 2 = 10,101,.

Bocemepuunas cucremMa cunciaenus (eM. Tabu. 3.1).
B BoCEMepHUHOI cHCTeMe OCHOBaHME PABHO 8 U a1(haBUT COCTO-
uT 13 Bocemu nudp {0, 1, 2, 3, 4, 5, 6, 7). Banumem BocbMe-
PHYHOE YMCJIO B CBEPDHYTOH M pa3BepHYTOH (hopme:

774 = 7-8' + 7-8°.

IlectHazmaTepuuEas CHCTEMA CYHCHEHHUSA (cMm.
Tabi. 3.1).B mecrraanaTepuvHOil CHCTEMe OCHOBAHIE paBHO 16
U angasuT cOCTOUT U3 mecTHagnaTH udp {0, 1, 2, 3, 4, 5, 6, 7,
8,9, A, B, C, D, E, F}, npuueM nepssie gecsarts nuhp uMmerT 06-
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menpuHATOe 0003HAUEHMe, a I 3alIMCH OCTaJIbHBIX mudp {10,
11, 12, 13, 14, 15} ucnoasayioTcs NepBbie mecTb OYKB JaTHH-
cxoro aydapuTa. 3anUIeM IeCTHAAaTePUYHOe YUCJIO0 B CBEP-
HYTOH ¥ pasBepHyTO#l (hopMax:
ABCDEF, ;= A16°+ B16"+ C-16*+ D'16° + E16' + F-16° =

— 10-16° + 11-16* + 12:16° + 13162 + 14-16" + 15:16°.

Tabauua 3. 1. Mo3MUMOHHbIE CUCTEMbI CHUCTIEHUS

Cuctema cyncnenus | OcHoBaHue Andasut undp
DecatuyHas 10 0,1,2,3,4,5,6,7,8,9

Asow4Han 2 0,1

BocbmepuiHas 8 0,1,2,3,4,5,6,7
LLlecTHaguaTepuyHas 16 0,1,2,3.4,5,6,7,8,9,A,B,C,D,E,F

IlepBas NO3UIMOHHAA CUCTEMA CYUCICHUSA 6plIa IpUIY-
o MaHa elle B JipeBHeM BaBuWIOHe, IPHYEM BaBUJIOHCKAA
AyMepanus ObL1a mecTuAeCATePUYHOM, T. €. B Hel uc-
IOTB30BANIOCE HIecThaecaT udp! MaTEpEecHO, 9TO A0 CUX
[Op NpU M3MEePeHHH BPeMeH! MBI MCIOJb3yeM OCHOBa-
Hue, pasHoe 60 (B 1 MuHyTE COAEPHUTCA 60 cexyHz, a B
1 gyace — 60 mMHHYT).
B XIX BeKe A0BOJIBHO HIMPOKOE PACHPOCTPAHEHHE IOy~
ymMaa ABeHAAlATEpHUYHAs cucTeMa cumcieHms. Jlo cux
0P MBI 9aCTO yrnoTpebadeM AI0KUHY (Y4UCI0 12): B cyT-
Kax [IBe JI0KUHBI YACOB, KPYT COAEPIKHUT TPUANATE II0-
JKHMH rpajycoB U T. J.

KoOHTPOJIbHBIE BOPOCHI

l. Yem OTJAHUYAIOTCH ITOSHINMOHHEIE CHCTEMbBI CYHMCJIEHHA OT HEIIO3HUIIH -
OHHBIX?

2. KAKOBO OCHOBAHME NECATHYHON CHCTEMBl CYMC/IeHUs? IIBouuHO!
cuereMbl cuncaerna? BocoMmepuuHoii cucremsl cuncierua? Ilect-
HaALATEPAYHOM CUCTeMBI cCUnCTeHnA?

3. Kaxue nudphl BXOAAT B Al(ABAT IECATUIHOMN CHCTEMbI CUMCJIeHNuA?
JIBOMYHOM CHCTEMBI CUHCICHUA? BocbMepUUYHOM CHCTEMEI CYHCIe-
aus? llecTHaAIATe PUIHON CUCTEMBI CIUCTCHUA?
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4. Bo CKOJTbKO Pa3 B NO3UIIMOHHBIX CHCTEMAX CUMCTCHUS pPasIuvaoTCs
OHGPLI COCeTHUX PaspagoB dHcaa?

5. Mosker s B KauecTBe HUQPLI B CHCTEME CIUCICHN 7 HCITOMB30OBATHCS
CHMBOJI OYKBEI?

IHLHOTO BBINOJHEHUST

3.1. 3adanue ¢ kpamKxum omeemon. 3anucaTs YHucIA 3,14,,110,1,8
passepHyTO# hopMme.

3.2, 3adanue c kpamcum omeemon. Bo cKOIBKO pas YBeJMYATCH Yuc-
a1a 10,1,,1 10,1, npu neperoce 3amAToMH Ha OANH 3HAK BIIpaBo?

3.3. Badanue ¢ kpamrxum omeemon. Tpu nepeHoce 3anATOH Ha ABa
8HaKa BOpaBo uucjo 11,11, yeBemuuniocs B 4 pasa. Yemy pasHO
OCHOBAHHE X CHCTEMbI CHHCICHHA?

3.4. 3adanue ¢ kpamrxum omeemom. Kakoe MEHUMAILHOE OCHOBAHTE
MOXKeT HMeTh CHCTeMa CUNCJIe A, eCJIM B Heif 3anucano yuesio 117
Yucao 99?

3.5. 3adanue ¢ kpamrxum omeemom. Banucats rox, MECHIl ¥ YHCIIO0
CBOET0 POKAEHHUA C MOMOIIEI0 PUMCKHX UMD,

3.1.2. ApudpmeTuyeckue onepauum B MO3ULIMOHHbIX
CUCTEeMax CHUCNIeHUNA

ApudmeTnyecKkre onepamu Bo BCeX MO3UIIMOHHBIX CHCTE-
Max CUYMCJIeHHUHA BBITTOJIHAIOTCA [10 ONHUM M TeM e XOPOIIIO M3~
BECTHBIM BaM IIpaBUIaM.

Cnomxenune. PaccMoTpuyM cliosenue auces B JOBOUYHOM CHC-
TeMe cuMcIeHns. B ero ocHoBe sexuT Tabiuna caoxeHus of-
HOPa3pAAHBIX JBOWYHBIX THCEI:

0+0= 0,
0+1= 1,
1+0= 1,
1+1=10.

BaxxHO 06paTHTh BHUMAaHUE HA TO, YTO IPH CIOKEHHH ABYX
€IUHUL, TPOUCXOAUT MEePenoJHeHHEe Paspsija U IPOM3BOLUTCH
IIepeHoc B crapmuii paspaz. [lepenosrnenue paspsaa HacTymnaer
TOrZa, KOT/la YHCJIO B HEM CTAHOBUTCSH PABHBIM MM GOJBITHM
OCHOBAHMA CHCTEMBI CUHCIeHNUA. {15 ABOMYHOIT cCHCTeMEBI cUMC-
JIEHUS 3TO YHMCI0 PABHO ABYM.
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CrosKeHMe MHOTOPa3pPsiIHBIX JBOMYHBIX YMCEJ IPOM3BOAUT-
¢A B COOTBETCTBUM C BBIIIENPUBEICHHOM Tabiuieil cIoXKeHus ¢
yYeTOM BO3MOXKHBIX IEPEHOCOB M3 MJAJIINX paspafoB B CTap-
mrue. B KauecTBe MpuMepa CJIOKHUM B CTOJOMK ABONTHEIE THCJIA
110, n 11,

110,
+

11,

1001,

IIpoBepMM IPABHJIBHOCTH BBIUMCIICHUI CIOXKEHNEeM B J[ecs~
THUHON cucTeMe cuncieHusd. IlepeseieM JBOMUHBIE YHCJIA B €~
CATUYHYIO CUCTEMY CUHCJIEHUA M 3aTeM UX CJIOKUM:

110, = 1-22 + 1-2' + 0-2°= 6,,,
e - 1 . 0 —_

11,=12 +1:2" = 3,¢s

6,0+ 310 = 910r

Teneps nepeBeieM PesyIbTaT ABOMYHOTO CIOKEHHST B AeCH-
TUYHOE YUCIIO:

1001, = 1-2* + 0-2*+ 0-2' + 1-2° = 9,,.
CpaBHIM pe3yJIbTaThl — CJI0KeHHe BhIIOJIHEHO NPaBHUIbHO.

BeiunTaEue. PacCMOTPHM BHIYMTAHHE JABOMYHBIX YHCEJ.
B ero ocHoBe JIe;XKUT TabJAMAIa BEIYMTAHNS OJHOPa3PAAHBIX ABO-
HuHBIX guces. IIpy BEIYUTAHUU U3 MEHBIIEro “THc/a (0) 6oun-
mero (1) mpou3BOAUTCA 3aeM U3 cTapliero paspajaa. B rabnaune
saem obosHaueH 1 ¢ 4epTOH:

0-0= 0,
0-1=1T11,
1-0= 1,
1-1= 0.

BriuuTaHWe MHOTOPA3pAJHBIX ABOMUYHBIX YlCes IIPOU3BO-
IUTCA B COOTBETCTBUH C BBINIENTPUBEIeHHOMN Tabanied BhIauTa-
HHSA C YYOTOM BOSMOXKHBIX 3a€MOB M3 CTAPIIMX PaspazoB. B ka-
yecTBE MPpUMepPa NPOU3BeeM BEIUUTAHNE JTBOMTHBIX YHCE 110,
u 11,

110,
11,
11,

Vmuoxenne. B ocHOBe YMHOKEHHUSA JEKHUT Tabiuna yMHO-
JKeHUsA OHOPpaspAIHbIX OABOMUYHBIX qHceJ.
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0x0= 0,
O0x1= 0,
1x0= 0,
Loag == 0,

YMHOMXKeHNe MHOropaspsiHbIX ABOMYHBLIX YHCEJ IPOU3BO-
AUTCA B COOTBETCTBUM C BBIIIEIPABEAEHHON TabauIlell yMHOMe-
HHUA 10 OOLIYHOK cXeMe, IIPUMEeHAeMOil B HeCATHYHON CHeTeMe
CUHCJIEHH A, C IOCIe0BATEIEHLIM YMHOKEHNEeM MHOKMMOTO0 HA
ouepeaHyI0 nM(ppy MHOxHUTeNA. B kauecTBe npuMepa npousse-
AeM YMHOMKEeHHWe ABOMYHBIX yucen 110, m 11,:

110,

X

i
110
110

10010,

HAenenne. Onepanus AesieHNs BEINOMIHACTCA 110 AJTOPATMY,
HOAOGHOMY AJITOPHTMY BHIIIOJHEHHUS ONEPALMN AEJICHUS B Je-
CATUYHON cUCTeMe CUMCIeHnd. B KauecTBe nmpuMepa npousse-
AeM JiesleHne ABOMYHOro uncya 110, va 11,:

110,11,
“11 |10,
0

st ipoBeieHMA apudpMeTUIeCKHX ONepAIii HaJ YHCTAMH,
BBIPa’KEHHBIMH B PA3JIMYHBIX CHCTEMAX CYHCICHUA, HEOOXOMH-
MO NpeJBAPUTE]BHO NIePeBeCTH UX B OJHY M TY 3Ke CHCTeMY.

3amaHudg OIag camocTo

IBHOT'O BBINNOJTHEHHU A

3.6. Badanue c pazeeprnymuim omeemon. [IpoBecTH CA0KeHIe, BEIYH-
TaHNe, YMHOKeHHe U leleHne ABou4HBIX uncesn 1010, n 10,.

3.1.3. *[i1Bon4yHOEe KoaupoBaHue Yyucen
B KOMNblOTEpEe

Yucna B KOMIBIOTEDPE XPAHATCA U 06paGATHIBAIOTCH B IBO-
HYHOM cucTeMe cuucienus. OneparuBHas maMsTh KOMIBIOTEpa
COCTOMT U3 AYEeK, B KaKJ0il U3 KOTOPHIX MOMKET XPAHUTHCH
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8 6uTOB MHMDOPMAIIUH, T. €. B KAXKJA0H AYelKe MOKeT XPaHUTh"
ca 8 paspAAOB ABOUYHOTO YHCJIA.

Ilenble uncia B KOMOBIOTEPE XPaHATCA B IAMATH B (popmaTe
¢ chukcupoBaHHOIM 3anATol. B aToM ciy4ae Kaxa0My paspAaAy
AYEHKH NMaMATH COOTBETCTBYET BCerja OAMH M TOT Xe paspaj
upena, a 3ansaTasg HaXOAUTCHA CIIpaBa nocJie MJaJAIlero paspazia,
T. €. BHEe paspAgHO ceTKH.

JIlna XpaHeHUs UeJbIX HeOTPHIATEeJbHBIX YHCeJ OTBOAMTCH
onHa sueitka namsTu (8 6uros). Hanpumep, uncio A, = 11110000,
GyZeT XpaHUTHCS B AYeHKe NaMATH CIeAYIomuM 06pasoM:

[ T:T+J1]ofJolo]o]

Ompejie UM AMANIA30H YHCEJI, KOTOPhIE MOTYT XPaHUTHCHA B
omepaTMBHOUM HNaMATH B (popmarte LEJOr0 HEOTPUIATEIbLHOTO
ypeaa. MUHMMAJIbHOE YHMCJIO COOTBETCTBYET BOCBMH HYJIAM,
XpaHAIIUMCA B BOCBMHU AYedKax MaMATH, ¥ PABHO 0. Makcu-
MajJbHOEe  YHCJIO0  COOTBETCTBYeT  BOCBMH  €JHHHILAM,
XpaHALUMCS B A9efKax NMaMATH, U PABHO:

A=12"+1-28 +1-2° + 1.2 + 1-28 + 122 + 12" + 1-2° =

=12° - 1 =255,

TakuMm o00paszoM, AHANA30H M3MEHEHH:A IeJblX HeOTpHIa-
TenpHBLIX yucesa ot 0 mo 255.

Jlnsi XxpaHeHUA NeJbIX YHCeJ CO 3HAKOM OTBOAMTCA /JBE
saueiiky naMaTH (16 6uToB), npuYeM cTapuiMii (JeBbIi) paspan
OTBOZUTCA IOJ 3HAK YMCJa (eCcJH YHCIIO MMOJIOKHUTEIbHOe, TO B
3HAKOBHI paspsaj samuckiBaerca 0, eciau 4YMCIO OTPULATENb"
Hoe, 3anuceiBaeTcsa 1).

Hanpumep, orpunarensaoe uncio —2002,,=-11111010010,
Gyzmer sanucaHo B 16-paspsagHOM NPEACTABIEHHH CleAYIOIUM
oGpasomM:

3Hak Yucno

1 Q|0 | ol 1 33 . i B I+ T e N < N I e T I ¢

MakcuMaabHOe MOJOMKUTeIbHOe YHUCJIO (C yIeTOM Bhijelie-
HUA OJHOTO paspAja Ha 3HAK) [1J1A JaHHOTO (popMaTa mpeacTas-
JIeHUsI PABHO:

A=2"%_1=3217617,.
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HMocToOMECTBAMY NIpeCTABICHHA YHCE] B (popMaTe ¢ hAKCH-
POBAHHOH 3aNATOM ABNAKTCH UPOCTOTA ¥ HATARTHOCTS [IDE-
CTABJIEHUA THCEI, & TAKMKE IPOCTOTA AATODHTMOB PeaiTH3alluH
ApHpMeTHIeCKUX oOepannii, HepocrarkoM sBageTcH HeBo/ML-
mMoH AMANA30H NPEACTABICHHSA BENHIHE, HEAOCTATOUHBIN /Ia
pelreEMA MaTeMaTHIECKHX, (PMSHUYSCKHX, 3KODHOMHTIECKHX H
APYTHX 38739, B KOTOPLIX HCIOOJIBIVIOTCA KAK OYeHL MAJLIE
ApPoOHEIE, TAK M OUeHE: GOJbIIHEe THCTE.

18 npescTaBAeHAA YACEN B JEANAS0OHE OT OUEHb MAJICHbB-
KHX apobeii A0 0ueHs GOMLIIEX YECEI ¢ BEICOKOR TOTHOCTRIO K-
NOJIB3IYRTCA (DOPMAT ¢ MAABAXWIYCH 3anaroil. B aToM cayyae mo-
JIOKEHHME 3ANHTOH B 3ANHCH THCIA MOKeT H3MeHATheH, THeIn B
thopme ¢ ImIakaronlel IAMATON 3aHAMART B IAMATH KOMIIBIOTE-
P& YeTHIpe (¥mes0 OGBITHON TOYHOCTH) HIM BoceMh (IHCIO
ABOMHHOH TourOCTH) GaiiToR.

3anaEua TJIS CaMoC ALHOI'0 BEITOJHEHN

3.7. *3edanue ¢ pnssepruymum omeemor. HKax Syaer XpamMTecH B
KOMIEIOTepe JeCATHYHDE THCa0 10, B hopMaTe Oea0ro HeoTpHOa-
TEABHOI0 UHETA W IeJIOr0 YHeIa co 3HaKkoM?

3.2. AnekTpoHHble Tabnuubi

3.2.1. OcHOBHbIe NnapaMeTphl INEKTPOHHBLIX Tabnuy,

DIeKTPOHHBIE TAaGAWOH TIOZBOJAIOT ofipabaTrIBaThL H0J6-
IMC MACCHBRI YNCIOBBIX JAHHEIX. B orimaue or Tabnui, aa Gy-
Mare, 2J1eKTPOHHbIE TAGIHIH 00eCIeYNBAIOT IPOBE/IeH e THHA-
MUICCKMX BRIMVICHEHHH, T. €. IepecyeT N0 QOPMYJaM IIPH
BBCACHEH HOBRIX 4uce]. B MaTeMaTHKC ¢ NOMOIIbK) 3JEKTPO-
HHEIX TaOaKI MOXKHO NPEACTABATE QYHKIUIO B THCAOBOH dop-
Me H NOCTPOHTE e Ipaduk, B busuxke — ofpaboTarst pesvibTa-
Tal JnabopaTopHOll palorThmi, B reorpapuy HIAE HCTODHH -—
OpeACTABHTL CTATHCTHYECKUE JAHHEIE B (hOpMe AHATDAMMEI.

JnexTpoHHbte Tabnuuwm — 310 pafoTawee B
BUANoOroBoM  pPEXUME NPWIOKEHWE, XpaHswee M
ofpaGaThiBaOlGE gadHHble 8 NPAMOYIOARHLIX
Tabfinuuax.

|
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Cron61sl, CTPOKY, Sueiiku. JJIeKTPOHHAs TabIuIa COCTOUT
13 CTOJOIOB ¥ CTPOK. 3aro0BKH CTOJONOB 0603HaUaIOTCA Oy K-
BamMu ujau coueranusamu 6yks (A, C, AB u T. 11.), 3aTOJIOBKH
crpok — gmenamu (1, 2, 3 u nanee) (Taba. 3.2).

Ha nepeceueHu# cTOA0IA ¥ CTPOKM HAXONUTCHA AYeHKa, KO-
Topas MMeeT MHAMBHAYAIbHBIN ajapec. AJpec AYEHKH
9JIEKTPOHHOM TabaMILI COCTABIAETCA U3 3ar0JOBKA cTOJIOIA U
3aroJi0BKa cTpoKH, Hanpumep Al, B5, E3. fueiika, ¢ KoTOpoi
[POM3BONATCA KaKHe-TO JefiCTBUA, BbIIeJIATCA PAMKOM 1 Ha-
apiBaeTcs akTHBHOM. Tak, B mpuBe/leHHOU HuKe Tabaune 3.2
aKTHBHOH siBifAercsa s4yeiika B2.

Tabnuua 3.2. AnekTpoHHbIe Tabnuubl
(cTonbubl, CTPOKK, AHEIAKK)

A B C D E

| (W=

Pa6ouune aucThl M KHUrH. [Tpu paboTe Ha KOMIIBIOTEPE dJIeK-
TpoHHasA Tabauna cymecrsyer B opme pabouero amcra, KOTO-
phlit uMeer umsaA (Hanpumep, Jucm 1). PaGouue mucTbl 06beau-
HAIOTCS B KHMI'M, IPHYEM T0JIb30BATEIb MOKeT pabouune JUCThI
BCTABJIATH, KOMHPOBaTh, YAAJATH M NepeMMeHOBhIBaTh. [Ipm
CO3IaHHUN, OTKPLITHH WM COXPAHEHMH JOKYMEHTA B 9JIeKTPOH-
HBIX Tabjunax pedb HAeT (PaKTHYECKH O CO3AAHHUH, OTKPBITHH
UJIA COXPaHEeHUH KHHUIHU.

IIpu pabore ¢ 3/1eKTPOHHBIMH TAOTNIIAMHI MOKHO BBOJUTE U
M3MEHATH TaHHbIE OJHOBPEMEHHO Ha HeCKOJIbKUX pabodux Juc-
Tax, a4 TaKKe BBINOJHAThH BBEIYUCIEHWS HA OCHOBE NAHHBIX M3
HEeCKOJBKHX JIHCTOB.

Jinana3soH siyeek. B mporecce paGoThI € 9J1€KTPOHHBIMH Tab-
JMOAaMHA ZOCTATOYHO YacTo Tpedyercsa paboTaTh ¢ HECKOJIBKUMH
AuyelKkaMu. DT gueiiknu o6pasyioT AMANIA30H, KOTOPHIN 3a/1aeT-
cd afjpecaMy AueeK BepXHeil 1 HIHell rpaHull ANanas3oHa, pas-
JeleHHBIME ABoeTouneM. MoKHO BBIJIEJIUTH HECKOJBKO AYEeK
B cronbue (muamazon Bl:B4), HeCKOJbBKO AYeeK B CTPOKe
(auanason C1:E1) niu npAMOYronbHBIN AuanasoH (AuanasoH
D3:E4) (Tabun. 3.3).
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Tabnmya 3.3. Buana3oHbl As4eek B cronbue, CTPoKe U NPsSiMo-
YronbHbIA Auana3oH

Bremrauit Bua taGauusl. Bremrsauit Bua TabauIbl, BhIIe-
JIeHHBIX AMANIa30HOB AYEEK WM OTIAENbHBIX SYeeK MOYMKHO M3-
MeHATh. [[Id rpaHul sdyeex MOKHO YCTAHOBHUTEL PaBiIHUYHBIE
TUIIBI JUHWH (OAMHApDHAA, NYHKTHUDHAas, ABOMHAA M Ap.), UX
TONMUHY ¥ nBer. CaMu fA4YeMKU MOMKHO 3aKPACHUTh B JII0O0O0M
IBeT NyTeM BhIOOpA IBETA M3 MAJUTPhI IIBETOB.

PepaxkTuposanmne aucrToB. M3 Tabiunbl MOMKHO yAalIdATh
CTONOIBI, CTPOKHM, AMANA30HBI AYECK M OTAeJbHBIE AYEeHKH.
B nmponecce yaanesusa auanasoHoB s4eeK W OTAEJbHBEIX A4eex
TpebyeTca yKasaTsk, B KAKYI CTOPOHY (BJIEBO HJIM BBepX) 6yaeT
IPOUBBOAUTHLCA CABHI AUeeK.

B Tabauny MOKHO BCTABIATE CTOJIOIBI, CTDOKH U AYEHKH.
B mpomecce BCTAaBKU AUATIA30HOB AYeeK M OTHAEJbHBIX SAUeeK
TpebyeTcA YKasaTh, B KAKYIO CTOPOHY (BIPaBO MM BHU3) Gyaer
IIPOU3BOAUTHCHA CABUT AUEeK.

Ron'rpom;me BOIIPOCHI

1. Kak o6o3BauaoTcs cToa6IEL M CTPOKHM 2JieKTpoHHOH Tabauner? Kak
3ajaercs UMA AUYenKn?

2. Kakue onepanuy MOKHO IPOM3BOUTE Ha/l OCHOBHLEIMHM 06 BEeKTaAMH
9JeKTPOHHBIX  Tabaun  (sAdeiikaMu, JUHaNa3oOHaAMHM  #A4eeK,
cTo6naMu, CTPOKaMH, JIMCTaMK, KHuramu)?

3agaHug I8 CaMOC BHOT'O BBINOJHEHU A

3.8. 3adanue c kpamium omeemom. 3anucaTh UMA AKTUBHOH AUk
¥ MMEeHa BBIJIeJIeHHBIX IMAalla30HOB S4YeeK.
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A B C D E
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3.2.2. OcHOBHbIe TUMNbl N dopmaTbl AAHHbIX

B pabore ¢ 3JeKTPOHHBIMK TabIMIaMU MOYKHO BBIJEJIUTH
TpHM OCHOBHBIX THIA AAHHBIX: YuUC]1A, MEKCM U Gopmy.ibL.

Yyucna. [[na npeAcTaBIeHAA YUCEJ MOTYT HCIIOIB30BATECHA
(opMaTEl HECKOJBKHX Pa3IU4YHBIX THIIOB: YuUca060U, IKCNO-
HeHuuanbHblil, 9poOHbLiL 1 npoyermHbLit. CYIIeCTBYIOT CIIeIH-
ajpHBIE GOpMATHI 1A XpaHeHus dam (Hanpumep, 25.09.2003)
u epemenu (Haupumep, 13:30:55), a Taxxe Qunancoswvlit 1 de-
HexcHblit popmats! (Hanpumep, 1500,00 p.), KOTOPbIE HCIOJb-
3YIOTCSH IIPU NPOBeAeHUH OyXrajTepCKUX pacueTos.

Ilo yMOTYAHHIO JJIA NPEeACTABJIEHHUS YHCeJ 3JeKTPOHHBIE
TabIHIBl MCIIOJIB3YIOT YHCIOBOM (hopmar, KOTOpBIH oToOpamka-
eT JBa AECATHYHBIX 3HAKA 4MCja MOCIe 3ansToi (Hampumep,
195,20).

DKCNOHEHIIMATBHBINA (opMaT NpUMeHsAeTCsH, eCJIH YHUCJIO,
comepaxaiee 60IBIIOE KOJTUUECTBO PaspsA/IoB, He YMEIaeTcs B
saueiike. B aToM cayuae paspaabl YHMca MPeacTaBIAIOTCA C 10"
MOIIBIO TIOJIOKUATEIBHBIX WK OTPHIIATETbHBIX CTeNeHel Yucaa
10. Hanpuwmep, uuciaa 2000000 u 0,000002, npeacraBIeHHbIE B
SKCIOHEHIIMaIbHOM (popMaTe KaK 2:10%u 2-10'6, OyayT sanmuca-
HEI B sYeilike oJeKTpoHHBIX Tabaun B BHAe 2,00E+06 n
2,00E-06.

[lo yMOJYaHHIO YHUCJIa BEIPABHUBAIOTCS B ST9€iiKe MO IPaBo-
My Kpai. 9To 00BACHAETCA TeM, 4TO IPY PasMelleHnn YHuCel
APYT NOx ApyroM (B cTonbite Tabauns) yA06HO UMETh BRIDABHU~
BaHMe MO paspazaM (eAMHMIILI MO €NHUIIAMH, JECATKN IO/
JeCATKAMH H T.1.).

Teker. TeKCTOM B 3JIEKTPOHHBIX TAbIHUIIaX ABIAETCA ITOCJIE-
NMOBATEJIBHOCTh CHMBOJIOB, COCTOAIasA U3 OyKB, OUDP U npobe-
JIOB, HAIpUMEP TEKCTOM MOskeT ObITb MOCJIeA0BaTEJbHOCTH
mudp 2008. I1o yMOTIaHUIO TEKCT BEIDABHUBAETCHA B AYeiKe 110
JIeBOMY Kpaio. ITo 00bACHAETCS TPaAUIMOHHBIM crocobom
nucsMa (cjieBa Halpaso).
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Dopmynsr. Lopmysa KOMRHA HATHHATLCA CO 3HAKA DABEH"
CTBA H MOMKET BRIKIYATE B celd UHCIa, HMEHA S4YeCk (CCLLIKH Ha
aapeca fueek), GyHKIINM K 3EAKH MATEMATHICCKHX OIepPailit,
Oazako B GOpMyny He MOMET BXOJHTEL TEKCT.

Hanpumep, ¢opmyna =Al1+Bl o6ecrieduBaeT CIoMeHHE
uHCes, XpaHAlNuXesA B gueifikax Al u Bl, a hopmyna =A1%5 —
YMHOXeHHe YncJjd, XPaHAINerocs s adefixe Al, Ha 5. IIpn us-
MEHEHM¥ HCXOAHBIX 3HAYEHUHN, BXOJAIIUX B GODMYNY, DE3Y.Ih-
TAT NePEeCHUTHIBACTCH HEMEJIeHHQ,

B oponecce BBoga QopMyaBl 02 OTOGDASKAETCH KAK B Ca-
MOH fUeHKe, TAK U B CTPOKe GopMya (puc. 3.3). Eciu 3anau pe-
UM 0TOOpaskeEHA sHATeHHH, TO NMOCTe OKOHUYAHUA BEOAA, KO-
Topoe ofccmeunBaeTeA HaaTHeM Kiaanuinu {Enter}, B aueiire
oTofpakaeTea He camMa QOPMYIA, A Pe3VJBTAT ERIUHCISHHH DO
aTod dopMyie.

Puc 3.3. ©opmyna B 3nekTpoOHHBIX TaGnMuax

Ana npocmoTpa opMy sl Beo6X0KUMO BRIASTHTE AUeNRY ¢
(POPMYJION, B cTPOKe IOPMYJ IOABHTCH BEEACHHAH panee (op-
MyJsa. [ly1Aa peZakTHpoRaEMA HOPMYAE HEOGXOMHMMO HeNKHYTE
IO AYEHKEe HAN CTPOKE (GOPMYJN H NPOBECTH PeAAKTHPOBAHHE,
A5 0ZHOBPEMEHHOTC IPOCMOTPA BCEX BBEHEHH X hopMy T MO~
HO 3aXaTh CIeNuANBHBIY DEXKUM 0TOGpaKERMA QHOPMYI, ITDU KO-
TOPOM B A9eiixax oToGpaKaioTCs HE pPeaybTATh BhITHCIEHHH,
a caM¥ HoOpPMYIIBI.

BBoa u KomMpokanne qaHHBIX, BBOJ B A4eHKH Uncer, TeK-
CTOB H (POPMYJI IPOHIHOIATCA C MIOMONIBI0 KISBHATY DBI.

o Broa B GopMy.inl HMEH A9eeK MOMHGC OCYIHECTRIATE BhI-
AeJleHHEeM HYIKIOH AdeliKd ¢ NOMOINLI0 MEIDIH.

JlaRABIe MOXHO KONMUPOBATH HJIE DEPEMEIIaTh HI OZHEX
AYEeK W IHATTE30HOB AICCK B JPYTHe SYeHKH K AMATTAIO0NE]
AYeer. B nponecce KOOKPOBAHEA MOMHC BCTABIATE B SICHKN
HC TONBEKO CaMH JaHHBLIE, HO ¥ QOpPMAT ZAaHHKIX H NapaMeTDEH
oopMIIEHNA AueeK (TEN IPAHUILI K LBET SATURKH).
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dna 6pICTPOro KONMPOBAHUA HAHHBIX M3 OAHOW AYEeHKH
cpasy BO Bce A4eHKH ONpe/eIeHHOrO JHanasdoHa HCII0Ib3yeTcsd
cHenuaJbHBI MeTOJ: cHauaja BblAesNseTcs Adeilika u Tpebye-
MBIH AMAana30H, a 3aTeM BBOAUTCA KOMaHAa 3anoiHumes =
aHus3 [enpaso, 66epx, 81e8o].

KoHTpoabHBIE BOIIPOCHI

1. JlaHHBEIE KAKHX THIIOB MOTYT 00padaThIBATECA B 97I€KTPOHHBIX TAG-
Jumax?

2. B kaxux dhopMaTax JaHHBIE MOTYT OBITH NPEACTABIEHE] B 9JIEKTPOH-
HBEIX TabMnIax?

HOT'O BBINOJIHEHUA

3.9. Badanue ¢ kpamxum omeemonm. 3anucats HopmMy b
a) CIOKeHMA Yuces, XpaHamuxcsd B suelikax Al n Bl;
6) BEIYMTAHMA YHACe], XpanAmuxca B gueiikax A3 u B5;
B) YMHOKEHHA Yuce, Xpanamuxesd B aueiikax C1 u C2;
) AeseHusa Yuce, Xpagamuxcsa B adeiikax A10 1 B10.

3.2.3. OTHOCUTEeNbHble, aGCoNIOTHbIE U CMELUaHHbIe
CCbIUIKU

Kaxk MBI roBOPHJIM, B (hopMyJiax MOT'YT HMCIOJIb30BATHCA
CCBUIKM Ha agpeca suyeek. CyliecTBYIOT 1Ba OCHOBHbBIX THIIA CCBI-
JIOK: OTHOCHTEJbHEIE U abcomoTHbIe. Pagnmuuansa Mex a1y OTHOCH-
TeJbHBIMHI B a0COMIOTHLIMHY CCHIIKAMH IPOSBIAAKTCA IPH KO-
poBaHUM (POPMYJIBI U3 AKTUBHON SYEHKH B APYTUe AYEHKH.

OTHOCHTEIBbHBIE CCBHIIKH. [1pH TepeMeIne iy U KOIHpo-
BaHUY (OPMYJIBI U3 AKTUBHOMN AUeIKY OTHOCUTEIbHEIE CChLIKU
aBTOMATHYECKH H3MEHSIOTCA B 3aBHCHMOCTH OT IIOJIOJKEHHA
sYeHKH, B KOTOPYO cKonuposaHa (opmysna. IIpu cmemeHnn
MOJIOYKeHNA AYeKH HA OJHY CTPOKY B (popMyJie H3MeHAKTCH
Ha eMHHUILY HOMEpa CTPOK, a IPH CMeIleHUH HAa OJHUH CTOJ-
Ger Ha OfHY OYKBY CMEMIAIOTCA UMeHa CTOJOIOB.
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Tax, npu KonmupoBaHUH (DOPMYJIEI U3 AKTHBHOM siueiiku C1,
cojiep:xanieli OTHOCHTE/IbHBIE CCBIIKKA Ha Adeiiku Al u Bl, B
siyeiiky D2 3naveHus cTonbuoB U CTPOK B (opMyJIe UBMEHATCH
Ha OJWH IIAT BIOpaBo U BHU3. IIpu KomupoBaHuU™M (GOPMYJIBI U3
ageiiku Cl B aueiiky E3 3Ha4eHus cTONOI0B ¥ CTPOK B hopMyIe
HM3MEHSTCA Ha JBa LIara BIPAaBO U BHHU3 U T. A. (Tabu. 3.4).

Tabnuua 3.4. OTHOCUTENbHBIE CCbINIKMU

A B C D E
1 =A1'B1
2 =B2'C2
3 1 =C3'D3

AbcomoTHbIe CCBIIKH. ABGCOTIOTHBIE CCBLIKH B dopmynax
HCIOJIB3YIOTCH JJIf VKa3aHHUA (PUKCUPDOBAHHBIX aJPEecOB SYeeK.
Ilpn mepemermeHuM MM KONMPOBaHMM (OPMYJIBI aGCOIOTHBIE
CCBLIKM HE M3MeHSAIOTCHA. B abCOMIOTHRIX CCHUIKAX Iepes Heus-
MeHAEeMBIMH 0003HaUYeHUAMH CTOJIONA U CTPOKM, COCTABJIAIOIIH-
MM aipec AYeNKH, CTaBUTCA 3HAK AoJiapa (Hanpumep, $A$1).

Tak, npu kKonuposauum GopmysIs U3 aKTUBHOM sueiiku C1,
coZiepskaleir abcoMIOTHBIE CChUIKM Ha sueiky $AS1 u $BS$1,
3Ha4YEHHUs CTONOOB U CTPOK B (popmy.ie He uameHsaTes (Tabur. 3.5).

Tabnuya 3.5. ABCONOTHBIE CChINIKK

A B C D E
1 =5A51"8B$1
2 =$A$1*$B%1
3 =$A$1*$B§1

Cvmemannsie ccpiku. B opmyse MOMHO HMCIONB30BATH
CMeIlIaHHbIE CCHIJIKH, B KOTOPBIX KOOPAMHATA CTOJIOILa OTHOCH-
TeJIbHafA, & CTPOKH — abcostorHas (Hanpumep, A$1), wiru, Ha-
000poT, KoopAMHAaTA CTOJI0LA a6COIOTHASA, 4 CTPOKH — OTHOCH-
TesbHasA (Hampumep, $B1) (taba. 3.6).

Tabnuua 3.6. CMmeLuaHHbIe CCbINKU

A B C D E
1 =A$1"$B1
2 =B$1"$B2
3 =C$1'$B3
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KoHTpoJbHBEIE BOIIPOCHI

1. Kak MaMeHseTcs NPU KONHPOBAHMM B A4YeilKy, PACIOJOKEHHYIO B
coceHeM cTosb1e U cTpoKe, (hopMyJia, cojlep:Kaliiasa OTHOCUTeIbHbIe
cepLrkn? AGcomoTasle cebutkn? CMenaHHbIe CChUTKM?

3.2.4. BcTpoeHHble QYHKUUMN

dopMyJIbl MOTYT BKIIOYATEH B ce0s1 HE TOJBKO ajipeca A49eeK U
3HAKW apU@MeTHYEeCKUX ONepauii, HO ¥ QYHKIUH. DIEKTPOH-
HbIe TabJIUIIBl UMEIOT HeCKOJIbKO COTeH BCTPOEHHBIX (VYHKIUI,
KOTOpBIE MOAPAa3AeIAoTCsa Ha Kareropuu: MamemamuiecKue,
Cmamucmuveckue, Punancoswvie, Jlama u 6pems U T. I.

Cymmuposanune. OnHoil n3 Hanbojiee 4aCTO UCIOJIb3YyEMBIX
onepanmii ABAAETCA CYMMUpPOBaHMe 3HAUEHN AUanasoHa aue-
ex. JlJIsi CYMMUpPOBaHUS 3HAUEHMI AMaNa3oHa HeOOXOZUMO ero
BBIIEJIUTL, MpHUYEM [Js A4eeK, DACIIOJOMEeHHBIX B OJHOM
cToJIbIIe MM CTPOKE, AOCTATOYHO JJId BbI30BA PYHKIIMHA CYMMH-
posauusa unces CYMM() menKHYTH 10 KHOKe B A6mocymma
HAa MaHeIW WHCTpyMeHToB CmandapmHas. .

PesybTaT CyYMMUPOBaHUA Oy/leT 3aUCaH B AYEHKY, CIe1y-
JOLYIO 38 IOCHeAHel AYelKoi Auanas3oHa B cTOJIOLE (ranpu-
mep, =CYMM(A2:A4)), crpoke (Hanpumep, =CYMM(C1:E1))
WO OpPAMOYroJIbHOM  JAuanasoHe  sAdeexk  (Hanpumep,
=CYMM(C3:E4)) (puc. 3.4).

i e B e
1.2.3 =CYMM(CT:E1)

1 2 3 ———— - '
456 =CYMM(C3:E4)
CYMM(A2:A4) i

Puc. 3.4. CymmuposaHmve 3Ha4eHnii AnanasoHos ayeex

IIp¥ CyMMHDOBAHMM 3HAUEHMI AYeeK BhIJeJIeHHBIN quana-
30H MO{HO OTKOPPEKTUDPOBATEH NIyTeM IepeMelleHus I'PaHNIbI
IMATIA30HA C TTOMOIILIO MBIIIY WJIN BBeJleHHeM B (DopMyJIy ajzpe-
COB AYEEK C KJIaBHATYPHI.
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Crenennas dpynkuus. B MaTeMaTnke IMPOKO HCIIOTB3YETCH
creneHHas GyHKOuUA y = x", rge X — apryMeHT, a n — IoKasa-
TeJIb CTeNeHy (Hanpumep, y = x2, y = x°u . 1.). BBog dyHKIMil B
(OPMYJIBI MOJKHO OCYILIECTBAATE C IOMOIIBIO KIaBHATY DI WA C
nomoibio Macmepa yrKkyuil, KOTOPLIA MPEIOCTABIAET TTOJb-
80BATEJII0 BO3MOYKHOCTE BBOAHUTH (DYHKIMH C MCIIOJIB30BAHUEM
IOCJIeI0BATEJIBHOCTEH AHAIONOBBIX OKOH.

Hanpumep, eciu B Aueiike Bl xpaHuTcA 3HAUeHHMe apry-
MeHTa QYHKUUM X, TO BUJ QYHKIUK X2, BBEICHHOM C KJIABHATY-
pHI (aueiixa B2), 6yager =B1°2, a BBezeHHOI ¢ moMompbio Mac-
mepa @pyrryui (syeitka B3) — CTEIIEHB(B1;2) (puc. 3.5).

2 o At B
1x -4
2 ly=x"2 =B1"2
3 |y=CTEIIEHb(x;2) =CTEIIEHB(B1.2)

Puc. 3.5. CreneHHas dyHkumsa y = x°

KBaaparneii kopens. KagpaTasiii KopeHs sBiIseTcs cre-
neHHoM GyHKIuei ¢ Apo6HBIM MOKazaTe eM, rae n =1/ 5. 3anu-
CBIBAETCH 9Ta PYHKIUA 0OBIYHO C HCTIOJIb30BAHUEM 3HAKA KBa-
PATHOTO KOPHA Yy = f}._

Hanpuwmep, eciu B sigeitke Bl xpanuTcsa 3sHavenume apry-
MeHTa QYHKIUH X, TO BUA QYHKIIUHT Jx, BBEeJeHHOH ¢ KJaBHa-
TYpHI (Aueiika B2), 6yzer =B17°(1/2), a BBeieHHOII C TOMOIBIO
Macmepa pynryui (sueitka B3) — KOPEHB(B1) (puc. 3.6).

I A B
H_L_Jx B
2 y=x"(172) =B17(1/2)
3 y=KOPEHBb(x) =KOPEHBE(B1)

Puc. 3.6. KsaapaTHbiit KOpeHb y =y x

Ta6anna sHavenmii pynxuun. B a1eKTPOHHEBIX Tabrumax
MOXXHO HE TOJIBKO BBIUYHC/IUTH 3HAYEHHE (DYVHKIUY AJIA 106010
3aJaHHOTIO 3HAYEHUS apryMeHTa, HO U MPEJICTABUTE ee B (hopMe
TabJIMIBI YHCIOBBIX 3HAYEHMIT apDIyMeHTa ¥ BBIYUCAeHHbBIX 3HA-
YeHHU (PYHKIMHA.

3anosHeHMe TAOIHIBI MOMKHO CYIIECTBEHHO YCKODUTE,
€CJIM MCIIOJIB30BaTh onepamnuio 3anoainums. CHauala B IepBYIO
AYEHKY CTPOKH ApryMeHTOB BBOANTCA HAUMEHBIEe 3HAUYCHUE
aprymeHnra (Haupumep, B sdeifky Bl BBoguTcs uncio —4), a Bo
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BTODYIO AYEHKY BBOAUTCH (popMyJa, BBIUMCIAIOIIAS CIeNyIo-
Iee 3HaYeHNE apI'yMEeHTa ¢ yYeTOM BeJIUYHHEI [Iara apryMmesHTa
(ganpumep, =B1l+1). Ianee sra (dopmysa BBOJUTCA BO BCe
ocTanabHbIe AYEHKH TaOJMIIBI C UCIIOJb30BaHUEM onepanuu 3a-
NOAHUMb 6NPABO.

AHAJIOTMYHO, B NEPBYIO A4eHKY CTPOKM 3HAYeHMN (QYHK-
MU BBOAMTCA (POPMYJia BhIUMCIEHHA (PyHKIHUU (HanpuMep, B
aueiiky B2 sBoauTtcsa dhopmyna =B1"2), nanee sta popmy.ia BBO-
IUTCA BO BCE OCTAJbHBIE AUeHKU TAOIMIBLI ¢ UCIIOJB30BAHUEM
omepanuu 3anoarnums enpaso (raba. 3.7).

Ta6nuua 3.7. YucnoBoe npeacTasfnieHue KBaapaTuyHon

dyHkuMn y =x°
B C D E E G H | J
1 X 4 -3 -2 -1 0 1 2 3
2 |y=x"2 16 9 4 1 0 1 4 9 16

IbHOI'O BBIIIOJIHEHHU A

3.10. BadaHnue ¢ wpamkum omeemom. Kakwe sHauenus OyayT
nonydensl B sueiikax A5, F1 m F4 mocie cyMMupoBaHHA
pasIMYHBIX AMANasoHoB sdeek (cm. puc. 3.4)? IIposeputs B
2JIEKTPOHHBIX Tabaunax.

3.11. 3adanue ¢ kpamxum omeemon. Kaxue spaueHus OyAyT MOTyYeHEI
B Aveitkax B2 u B3 nocsie BLIYMCIeHUA 3HAUEHUEH CTeITeHHON (DyHK-
s (cM. puc. 3.5)? IIpoBepHTSH B OJIEKTPOHHBIX TabIMLax.

3.12. Badanue ¢ kpamxum omeemon. Kaxue saauerus OyAyT MONYIEHBI
B Aueitkax B2 u B3 mocse BBIYMCIEHUA 3HAYEHUI KBAZAPaTHOrO
KopHA (cM. puc. 3.6)? ITposepuTh B 9JIEKTPOHHBIX TabAUIIAX.

3.3. MocTpoeHue anarpamm u rpamkos
B 3/1IEKTPOHHbIX Tabnuuax

DIeKTPOHHBIE TAGIUI(BI TO3BOJIAIOT BU3YaIU3UPOBATh JaH-
HBIe, pasMelleHHble Ha pafoueM JHCTe, B BHJAE AHArPAMMBEI.
IluarpaMMBbl HArJIAAHO OTOOPasKaiOT 3aBUCUMOCTH MEJKAY JaH-
HBIMH, YTO OOJerdaeT BOCHPUSATHE M IIOMOTAeT IIpY aHAIKU3e H
CpaBHEHUH HAHHBIX.
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Tunsr tuarpamm (puc. 3.7). Pasauunble TUIOBI ZHarpaMm
NO3BOJAIOT NPEICTABIATEL JaHHEIE B PASIUYHEIX opmax. [laa
Kajk/Ioro Habopa JaHHBIX BajKHO PABUJILHO OA06PATH THI CO-
37laBaeMON IUarpaMmabl.

Jnst HArJIAHOTO CPABHEHHS PA3JIMYHBIX BEJIUUYWH MCIIOJh-
3YIOTCHA JIMHeHYaThie IHATPAMMEI, B KOTOPBIX BBICOTA CTOJIOIA
NpOMOPIHOHAIbHA 3HAYEHUIO BequuyuHbl. JluHeluaTele aua-
rpaMMBl MOTYT OBITH ILIOCKHMH WIM OOBEMHBIMM, MPUYEM
CTONBIEI MOTYT OBITH PACHIOJIOMAKEHBI KAK BEPTUKAIBHO (ructo-
rpamMma), Tak M rOpH3OHTAJBHO. Hampumep, ¢ IOMOIIBIO JH-
HelvyaTo# JuarpaMMbl MOKHO HATJIALHO IPEACTABUATH JaHHEIE O
UYMCII€HHOCTH Hace/IeHUs PasJIUYHBIX CTPAH MHpA.

Hna orobpaskeHus BeJWYMH yYacTei HEKOTOPOr'o IIeJIoro
NPUMEHAETCA KPyropas qHarpaMma, B KOTOPOM ILTOIAAL KPY-
I'OBOT'O CEKTOpa NPONOPLUMOHAIbHA BeJIMYHHE YacTH. Kpyrosrie
AUarpaMMel MOTYT OBITh IJIOCKMMH HJIH 00BEeMHBIMH, IPHYEM
CEeKTOPBI MOTYT OBITH Pa3ABUHYTHI (Daspe3aHHas KPyropas aua-
rpamma). Hanpumep, kpyroBas auarpamMma I103BOJISeT HATIIA-
HO NOKa3aTh 0TI CTOMMOCTH OTJAEJIbHBIX YCTPOHCTBE KOMIIBIO-
Tepa B ero obiieil CTOMMOCTH.

Mt mocrtpoenus rpadukos GyHKIUE ¥ 0TOGpasKeHUA U3-
MEHEHHUA BEJWYHH B 3aBUCHMOCTH OT BPEMEHH HCIOJb3VIOTCH
AuarpaMMmel Tuna rpadguk. Ha ninockux rpapuxax mapkepamu
0TOGPasKaIOTCA 3HAYEHUS YHCIOBON BEJMUMHBI, KOTODPHIE COe-
AMHSAIOTCSA MeX Ay coboi miaBHbIMU THHUAMU. O0BeMHbIe rpa-
(DMK NPEACTaBIAIOT U3MEHeHHe BeJUYMHBI ¢ IIOMOIIBIO IIBET-
HOU TpexXMepHOU Gurypsi (em. puc. 3.7).

Tun guarpamme! BHeLHMI BUA AMarpamMmme!
NuHeiyartaa
BepTukansHas (ructorpamma) | FopusoHTanbHas o6bemHas
Kpyroeas .l
O6bemHas paspeaaHHas
Mpaduk
C mapkepamu Ob6beMHBI

Puc. 3.7. OcHOBHbIE TUNbI AMarpaMM: nuHeiRYaTas, Kpyrosas, rpadpuk
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JIMana3oH HCXOMHBIX JAHHBIX: PA/bI TAHHBIX H KATETOPUHM.
IIpu co3paHMmM AUarpaMMEl B 9JIEKTPOHHBIX TabJHIax Ipexae
BCero HeoOXOAMMO BBHIIEIUTEH AUAIA30H S4eeK, COJeprKaliui
HCXOHBIE JaHHbIE /s ee nocTpoeHuA. [luarpaMMbl CBA3AHBI C
MCXOAHBIMU TAHHLIMM HA pabouyeM JucTe U OOHOBJIAIOTCA HIPH
06HOBJIEHHH AAHHBIX Ha pabouyeM JHCTE.

BrlgeeHHBIH AManasoH HMCXOJHBIX JAaHHBIX BKJIOYaeT B
cebs pAABl JAHHBIX U KaTeropHMu.

Psj JaHHBIX — 5TO MHOXKECTBO 3HAYEHUI, KOTODhIE He00-
xoauMo oTobpasuTs Ha auarpamme. Ha nuneduaToil nuarpam-
Me 3HAUEHHUS PSAa JAHHBIX 0TOOPAsKAIOTCS C IOMOMIIBIO CTONG-
0B, HA KPYTOBO# — C IIOMOIIBI0 CEKTOPOB, HA rpapuke —
TOUKAMM, UMEIOIAMHM 3a/laHHble KOOPAWHATEI Y.

Kateropuu 3afaioT II0JI0OKeHNe 3HAUeHUI PAJa JaHHBIX HA
nuarpamme. Ha simHeiyaToll AuarpaMme KaTeropuu sBJISIOTCA
DOANUCAMH IO cTONOaMK, Ha KPYroBoil AuarpaMMe — Has3Ba-
HUSMH CEKTODPOB, a4 Ha rpaduKe KaTeropuy MCIOJb3YIOTCA 1JIA
obozpauenus neaenunii Ha ocu X . Eciim quarpamma oTobpakaer
A3MeHeHue BeJIMYHNHBI BO BpEeMEeHH, TO KaTeropuu Bcerja sBJs-
JOTCA WHTEepBaJaMHi BpeMeHH (IHU, MeCAIbl, TOABI A T. )

Psansl gaHHBIX W KATErOPpMU MOTYT Pa3MeIIaThCia KakK B
cTonbuax, Tak ¥ B CTPOKAX 3JIEKTPOHHOH TabaunEl.

Odopmaenne aumarpammsbl. JlmarpaMMel MOTYT pacnoJia-
raTscsi KAk Ha OTAeJbHBIX JIMCTAX, TAK M Ha JIUCTE C JaHHBIMA
(BHeZpeHHBbIe AuarpaMmsbl). O6iacmey duazpammb. Kpome 00s-
3aTeNbHOH obaacmu nocmpoeHus duazpammb. MOMKET COep-
MATH HA36AHUSA OCU KAMezopuil 1 0CU 3HAYeHUL, 3a2071080K OU-
azpammol u nezendy (puc. 3.8).

—— 3aronoBoK gnarpaMmmbl

lock )
e o __150 U e —— rm

100 L)

. 50 ;
Ocb KaTEropMi
~“—{  (ocuX)

b 432 50§ 12 5
! -100 |

q

(48
g B

Puc. 3.8. O6nacTb gnarpammol
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Bremsnit Bug auarpaMMbl MOKHO HacTpauBaThb. C momo-
b0 MBIIIM MOXKHO M3MEHSTH pPasMepsl 00JIaCTH BHeJADEeHHON
JuarpaMMebl, a TaKKe NepeMeInaTh ee o JUCTY.

Obnracme nocmpoenus Ouazpammvl ABIASAETCA OCHOBHBIM
00'beKTOM B 00/TaCTH ANArpaMMbl, TAK KAK UMEHHO B Heif Mpous-
BOAUTCA Trpaduueckoe orobpaskeHMe AaHHBIX. B JHHENHBIX
AuarpaMMax MOYKHO M3MEHATH IBET CTOJOIOB, B KPYIOBBIX —
IBeT CEKTOPOB, B rpapukax opmy, pasMep U IIBET MapKepoB u
COEIMHAINMNX UX JTUHWM,

JIuneiiuaThie AuarpaMMel ¥ rpaduKH COAEPIKAT OCb Kame-
eopuii (ock X) u ocw snavernui (ocs Y), hopMaT KOTOPHIX MOKHO
U3MEHATH (TOJIUHY, BUJ U LBET JUHHI).

Baxkueiimum napaMeTpoMm oceii ABASAETCA WKALA, KOTOPAS
onpejenseT MUHHMaJbHOE ¥ MAKCHMAJIbHOE 3HAUEHHA IIIKAJIbI,
a TaKJKe IleHY OCHOBHBIX U NIPOMEKYTOUYHEIX AedeHui. PagoMm ¢
AeleHUAMH IMIKAJEB] 110 OCH KaTeropuil pasMeIlnanTca HadBaHUuA
KaTeropui, a psajoM ¢ JeJeHUsIMHU IIKAaJbl II0 OCH SHAYSHUH —
3HAYEHUS pANa JaHHBIX. B KPYyroBeIx AuarpaMMax HasBaHUSA
KaTeropuii 1 3HaAYeHUs pAZa HaHHBIX OTOOpAKAIOTCA PALOM C
CEeKTOpaMH AHArpaMMBbl.

Jls1 6ostee TOYHOTO ONPEJEIeHNA BeIUYNHEBI CTOJIGIOB JIu-
HeyaTo# [uarpaMMbl U TIOJIOKEHN MapKepoB rpaduKa MoXK-
HO HCHOJb30BATH IN'OPH30HTAJBHBIE B BEePTHKAJbHBIE JIMHHAHA
cemiu. OCHOBHBIE JINHUA CETKH IIPOJOJIKAIOT OCHOBHEIE AeJe-
HHU#A HIKAJIBI, & IPOMEXKYTOYHbIE INHHHA — IIPOMEXXYTOUHbIE Jle-
JIEHUA IIKAaJIbI.

Haszeanue Juazpammovl n Ha38anus oceili MOMXKHO HepeMe-
mMaTh 1 UBMEHATh UX Pa3dMephl, a TAKKe MOKHO H3MEHATH THUII
mpudTa, ero paaMep u IBeT.

Jlezenda comepKUT Ha3BAHUS KaTeropuili M IOKa3bIBAET
HCHOJIL3YeMBIA A HUX O0TOOpa)keHUs IBeT CTOJOLIOB B
JHHEeHAYaThIX JuarpaMMax, IBEeT CeKTOPOB B KPYrOBHIX JHAr-
pamMmax, (opmMy ¥ IBeT MAPKEpPOB M JUHUM Ha rpaduxax. Jle-
TeH/ly MOJKHO IlepeMellaTh 1 HBMEeHATh ee pa3dMephl, a TaKKe
MO HO U3MEHATH THIl HCIIOJAb3yeMoro mpudra, ero pazmMep u
IBeT.
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KoHTpoabHBIE BOIPOCHI

1. Kakoii Tun guarpaMMEl IiesiecoodpasHo HCIIoJIL30BaTh U II0YeMy:
1718 ocTpoeHusA rpaguka QyHKI UM

e 1718 CPABHUTE/ILHOTO AHAIM3A TJIONIAaled TepPUTOPHUI HEKOTOPBIX
CcTpaH;

e [UIA AHAJIN3A pacnpejie/ieHUsa BaM/ BDEMEeHH CYTOK Ha pa3/InyHble
BH/IBI AeATeNBHOCTH (COH, yueba, BRINOJHEHNE JOMAIITHIX 3ajaHuii,
pasBieueHHd | ap.)?

2. Kax oTobpakaioTed Ha JUarpaMmax Pajbl JaHHBIX 1 KaTeropun?

3. KaKOBBI OCHOBHBIE 3JIEMEHTEI 00JIACTH ANArPAMMEI ¥ X HasHaueHne?

3.4. Ba3bl faHHbIX B 3/1IEKTPOHHbIX Tabnuuax

3.4.1. NpeacraeneHue 6a3bl AaHHbLIX B BUge
Tabnuubl n Gopmbl

Baszer nauuseIX. [[J18 yropaoueHHOro Xpasesus u ob6padbor-
KU CBSSAHHBIX MEKAY cODOI JaHHBIX MCIIOJB3YIOTCA O6a3bl JaH-
HBIX.

Basa aaHHbIX NpeacTaenseT coboit onpeaeneHHbiM 06-
pasoM OPraHn30BaHHYI0 COBOKYMHOCTb AAHHbLIX HEKO-
TOpOI NnpeaMeTHO 06nacTh, XPaHALWYIOCA B KOMMbIO-
Tepe.

Ta6auunas ¢opma upexcrapienns 6as namapix. Bassi
AaHHBIX yA0OHO mpeAcTaBIATh B BHje Tabaunsl. B crpoxe
Ta6IuIBl pa3MeaTCsa 3HaUeHHA CBOMCTB OAHOTO 00beKTa, a
crosiber Tab MBI XPAHUT 3HAYEHUS ONPeleIeHHOT0 CBOMCTBA
Bcex obbexToB. Hanpumep, B 0ase JAaHHBIX <«3anucHas
KHESKKA» B KaKAOH cTpoxke TabJIMIEl COAEPIKUTCH
uHpopManusa o6 OmpejeleHHOM dYeJlOBEeKe, & 3HA4YeHHUdA ero
«cBoiictB» @amuausn, Tenegor, E-mail xXpasarcsa B
pasiauuHbIX cTosbmax (rabiu. 3.8).

4 Hudopmaruka n HKT, 9 ka.
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Tabsmya 3.8. Basa gaHHbIX «3anuUcHas KHUXKa» B TaBnu4YHoM

dbopme
. N2 Damunusa Tenedou E-mail
1 Cupopoe 111-11-11 sidorov@server.ru
2 MeaHoe 222-22-22 ivanov@server.ru
Metpos 333-33-33 petrov@server.ru

Crondnel TabauuysOil 6a3bl HAHHBIX HASHLIBAIOT IIOJSMH.
Kaxnoe nose umeer mms 1 MOYKeT XPaHUTD AAHHBIE OTIPE/IE/ICH-
HOro THHA (TeKcT, YuCI0, JaTa/BpeMs U T. 1.). B 6ase qanHbIx
«3anucHaA KHMKKA» MOJAMHE ABJIAIOTCA NG (uucmo), Pamu-
aus, Teneppon nu E-mail (Texcr).

Crpoxu Tabiauis! ABIAIOTCA 3aMHCIMH 06 06beKTaX. Crpo-
Ka XpaHUT Ha0Op 3HAUEHMI, COZlepIKAIUXCs B MOAaX 6asbl qau-
HBIX. 3allUCH MOYKHO HYMEpPOBATh C HCIIOJIb30BAHIEM CYeTIHKA
(moste A2) — 5T0 MO3BONIAET OXHOBHAYHO HJIEeHTU(UIIMPOBATE
KaXKJayi0 3aluck B Tabaune.

Tak, B 6ase faHHBIX «3anucHAd KHUKKA » COEPIKUTCA TPH
3aIlUCH, B KaXKAOH U3 KOTODPBIX XPAaHATCS 3HAYEHHA YeThIPeX
CBOMCTB.

HocTonHCTBOM TaGINYHOrO NpeACTABIeHHS 6a3bl JaHHBIX
ABJIAETCA BOSMOKHOCTh BUIETH OJHOBPEMEHHO HECKOJILKO 3a-
nuceil. OxHako eciu 6a3a JaHHBIX COAEPKUT MHOTO IOJeH, a
SHAYeHWHA IOJIe CO/IePIKAT MHOIO CUMBOJIOB, TO HE O4YeHb Y100-
HO OCYILIeCTBIAATE BBOJ, IPOCMOTD U PeJaKTHPOBAHUe 3aITHCEIH.

IIpeacrasnenue 3anmuceii 6a3bl JAHHBIX C IOMOIIBIO top-
Mbl. L7158 mooYyepesHOro BBOAA, IPOCMOTPA M pPelaKTUPOBAHUSA
3anucei 6asepl JaHHBIX YACTO HCIOJbL3YeTcA hopMma. dopma no-
3BOJIAET MIOCJIeOBATEIbHO OTOOPAXKATS 3alIMCH B yIOOHOM I
IMOJIL30BATENSA BUJE.

O6b14HO Ha (PopMe pasMeIalTCA HAXIMCH, ABJIAIOIHECHA
MMEHaMH I10Jieii 0asbl JaHHBIX, ¥ 1O0JfA, B KOTOPHIX orobpaska-
IOTCA aHHBIe BHIOpaHHOU 3anucu 6asnl gaHHBIX (pHC. 3.9).

B npornecce cosnanus hopMbl MOMKHO YKa3aTh, KAKHEe MOJIS
6asbl JAHHBIX BKJIIOYUTEL B (DOPMY M KAK DACITOJIOMKUTE MO B
OKkHe (opmel. IlosbzoBarTens MoMeT moxOGPATH MOAXOAAIIAN
au3aits GopMeI (pasMep M 1BeT) HAAIUCEH, TeKCTOBBIX TTOJNeH 1
caMoi (hopMEI.

Cucrems! ynpasaenus 6a3aMu JaHHBIX (C¥B]1). Cosnanue
6a3 TaHHBIX, & TAKYKe ONepaIMH IIOUCKA U COPTHPOBKH JaHHBLIX
BBINIOJIHAIOTCA CHENHAJbHEIMA IIPOrpaMMaMH — CHCTEeMAaMu
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Puc. 3.9. Mepean 3anucs 633kl 4aHHBIX «JAMNMCHAA KHUKKA®,
orobpaxaHHaR Ha dopme

yupasiaerns 6asaMu ganssix (CYBA). Taxam ofpasoM, HE00Xo-
AEMO PAITUYAT: codcTECHEO §as3kl AAHHBIX, KOTOPEIE HBJIHIOT-
O3 YOOPAZOUEHHEBIME HaGopaMH TAHHLIX, M CHCTEMSBI ynpakie-
HMA (a3aMB OJAHHLIX — §OPWRIOMKEHNH, YIPABIAKILHE
xpaneHueM H 06paborrolt JaHNLIX.

CMcTeMa ynpaeneHus Oasamw QadHeIX — 3TO
APUNOXEHWE, NOGABONSIOWEE CO38aBaTh 6a3bl AaHHbIX W
OCYLLECTBAATH B HAX COPTUPORKY M MOUCK AaHHBIX.

dyarruo opocToil CYB. MOTYT BHIOOJAHATh AAEKTPOHHAIE
rafuoer. CTond1L TAGAKOH ABJIANTCA TOIAME basbl JaHHALIX,
& B CTPOKAX TAOMHILI PASMEIIAITCA 3amucH (ash JaEHBIX.
IepBaa cTpoka TaGIUNBl AONIKHA COMAEDPKATh MMeHA [OJEH
Dain FaHHLIX.

Coajlanie 023E JaHELIX ¢ HcIonssosaEHeM CYB]l HaguHa-
eTed ¢ coamaHuAa uojeit 6a3Ll IAHHBIX, YCTAHOBKY WX TUMOE H
EEOJI& UMCH. 3aTeM B peuMe mabiuya WY (opmd TPIMIBR0-
IUTCH BBOI, IPOCMOTD U PeIAKTHDOBAKME samucel Oaskl maz-
HbIX. Ilocie sTore B cosfaHHoil Oase ZAHHEIX MOXKHO OCYIIE-
CTRIATE COPTHUNOBKY ¥ OHCK KAHHBIX.

B 3MeKTPORHLIX TABIWIAX BROM, IPOCMOTD M PCIAKTHDOBA-
HHe 3amHceill MOMHO OCYLIECTRIATE KAK B POMEMC madiuya,
TAK H B pexuMe gopxa. B snexTporHsIX Tamumax Microsoft
Excel zna Br130oRa (GopMEI HROGXOLUMO BEIACIHATL AUYeHKH C JaH-
HBIMH W ReRecTk woMaHay [Jannwie-Popra..]. Iloasurcs ¢op-
Ma, CoAppIKAINAA 3A0KECHE 6a3LI JagHEIX (puc. 3.10).

4
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Puc. 3.10. ®opma, copepxalias nepsyio 3anuck
6a3bl aHHbIX «3anucHas KHUXKa»

Ron'rpom. (bI€ BOIIPOCHI

1. B uem cocToAT nperMyecTRa U HEAOCTATKY TaGIMUHOTO npencras-
neHnsa 6a3 faHHEBIX?

2. B uem COCTOAT NMpPeMMYINECTBA U HENOCTATKY IPEACTABICHUsS 0as
AaHHBIX C HCIIOJIb30BaHNEM (POpMBI?

3. B ueMm sakaiouaeTcs pasHUIA MeKAY 3allHCBI0 M IOJeM B Gaze
DaHHBIX?

4. Ilons KAKUX TUIIOB MOT'YT IPHUCYTCTBOBATH B 6a3e JaHHBIX?
5. CymecrByer u pasauna mexay 6asoit ganasix u CYBI[?

3.4.2. CopTUpOBKa M NOUCK [aHHbIX B 3/IEKTPOHHbIX
Tabnuuyax

CoprupoBKka JaHHBIX B CTOJAOLAX 3JIEKTPOHHOM TAGIHUIIB.
DJIeKTPOHHBIE TAOJHILLI IIO3BOJIAIOT COPTHPOBATH JAHHEIE B OT-
AenbHBIX cronbnax. Ecaum B crosbern siaeKTPOHHOH TAOIHIIBI
BBECTH JJaHHBIE OJHOTO THIA (YHCJa, TEKCT, JAThl WM BpeMs),
MOJKHO ITPOHUBBECTH HX COPTHPOBKY 110 BO3PACTAHHUIO MM YOLI-
Banuio. Husxe npusesena rabuuna 3.9, B KOTOPoit COPTHPOBKA
AaHHBIX B CcTOJIOLAX IIPOBEAEHA CIeAYIOLUM obpaszom:

e B cTosIbne A — COPTHPOBKA YMCeJ 110 BO3PACTAHUIO;

e B cTos0nle B — coprupoBka Tekcra 1no yonIBaHMIO;

e B cTosi6ne C — CcOPTUPOBKA AAT MO BO3PACTAHUIO!

e B cronbme D — coprupoBka BpeMeHH Mo yOLIBAHHIO.
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Ta6/mua 3.9. CopTMpoBKa Yucen, TeKcTa, AaT u BpeMeHun

B cTonGuax
Al B | G D
1 -10 | 6ut cyb6oTa, AHBapk 01,2000 | 20:30
2 -5 | bit noxenensHuk, MapT 03, 2003 | 16:30
3 0% noHeaensHuK, AHeaps 12,2004 | 12:30
4 1|5 cpena, Mapt 03,2004 | 8:30
5 5|1 cpena, Aveaps 12,2005| 4:30

o IIpu cCOpTHPOBKE [0 BO3PACTAHMIO /IaHHBIE PASIUIHBIX
TUIIOB BBICTPAMBAIOTCH B CJAEAVIOIIEM MOPAAKe:

e UMCJA — OT HAMMEHBIUEro OTPUIIATeJLHOI'O J0 Hau-
00JIbIIEr0 MOJIOMKHUTEIHLHOIO YHCIA;

e TEKCT — B aJ(aBUTHOM NOpsAAke (Uucia, 3HAKH, Jia-
TUHCKUI axdaBUT, PYCCKUI andaBuUT);

e JaTa ¥ BpeMsi — B XPOHOJIOTHYECKOM IOPsAKE.

IIpu cOpTHPOBKE 110 YORIBAHUIO JIJaHHBIE BHICTPANBAIOTCH

B IOpAAKe, o0paTHOM yKasaHHOMY BBIIIE.

CopTHPOBKAa 3amHceil B 3JeKTPOHHBIX Tabauuax. Jiex-
TPOHHBIE TAGIUIEI MOTYT COEPIKATH COTHH M THICAYM 3amuceit
(erpok). YacTo 6p1BaeT HEOOXOUMO UX YIIOPAJOYUTE, T. €. pac-
[IOJIO’KHUTH B OIIPejleJIeHHOH 1Mocie/JOBaTeIbHOCTH. Y IIOpsAAoYe-
HHe 3anuceil HA3BIBAETCH COPTHPOBKOIM.

B s1eKTpoHHBIX TabiUIAX CYIIecTBYeT PeHM COPTHPOB-
K#, KOTOPHIi TO3BOJIAET 10cJIe Bhibopa J1rodoro crosbna pacmu-
pPHUTH AMANIa30H COPTUPYEMBIX JaHHBIX. B aToM ciy4ae nmo paH-
HBIM BBIJEJIEHHOIO croJibia O6yayT COPTHPOBATHCA CTPOKH
(3anucu 6as3bl JAaHHBIX) OEeJTUKOM.

BuaveHuA, cojepIKaluecs B BEIODAaHHOM I10Jie, pacrojara-
JOTCS B IOPS/IKE BO3PACTAHMS UK yOBIBAHMA UX 3HAUYEHUH, KO-
TOpKIil ONpejesisieTcsas THIIOM noJis. B npomecce COPTHPOBKH ILe-
JIOCTHOCTE 3amucell coXpaHaeTcs, T. €. CTPOKH TabauIlkl mepe-
MeIanTes IeJHKOM.

CopTUpoBKa aHHbIX B 3NEKTPOHHbIX Tabnnuax — 370
yropsio4eHue 3anucein (CTPoK) No 3Ha4eHUsaM 04HOro
13 nonewn.

Hanpumep, mocjie COPTUPOBKHU 110 BO3PACTAHMIO 110 TEKCTO-
BOMY TTOJII0 Pamusus 6asa JaHHBIX «3alucHAd KHUMKKAa» DU~
MeT caeayromuit Bug (taéa. 3.10).
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Tabnnya 3.10. Pe3ynbTat cOpTUPOBKM 6a3bl AaHHBIX
«3anucHan KHUXKa»

N2 Damununa Tenedon E-mail

2 WeaHos 222-22-22 ivanov@server.ru
3 Metpos 333-33-33 petrov@server.ru
1 | Cunopos 111-11-11 sidorov@server.ru

B a71eKTPOHHBIX TabIUIaX MOKHO IIPOBOAMTH BJOMKEeHHYIO
COPTHPOBRY, T. €. COPTUPOBATEL JaHHBIE IOCJeI0BATEILHO II0
HeCKONbKMM moyaM. IIpum BIOKEHHOII COPTHDPOBKE CTPOKH,
uMelomue OANHAKOBEIe 3HAYeHU A B AYeiKax MepBoro noJs, 6y-
AYT YIOPAAOYEHBI 10 3HAYEHUAM B AYeHKaX BTOPOrO IOJHA, a
CTPOKH, MMeIoII1e OJHHAKOBLIE 3HAYeHHUS BO BTOPOM 1oJe, 6y-
AYT YHOPANOYEHBI 110 3HAYEHNAM TPEThero IMoJs.

ITonck nanHBIX B dJeKTPOHHBIX Tabimnax. [louck faHEBIX
B QJIEKTPOHHBIX Ta0JULAX OCYIIECTBISAETCS C IOMOUIBIO (PHIIBT-
PoB. PUIBLTP IPOCTO CKPLIBAET B MCXOAHOM TabIume 3aIrucH, He
VAOBJIETBOPAIOUINE YCIOBUAM IIOUCKA.

Momnck aaHHbIX B 9NeKTPOHHOM Tabnuue — 370 otbop
3anucen (CTPoOK), yAOBNETBOPSIOWMX YCNOBUSIM
nouvcka, 3agarvHbiM 8 bopme punsTpa.

PuIbTPEI TO3BOISAIOT OTOUPATH 3ANIUCH, KOTOPHIE VIOBJIET-
BOPAIOT YCJIOBUSM INOMCKA. Y CJIOBHSA IIOMCKA 3aITUCeil CO3aioT-
CA C UCIIOJIBL30BAHHEM OIEPATOPOB CPaBHEHHUA (=, >, <HU T. 1.).

o JL71s1 9UCTIOBBIX JAHHBIX CYIIECTBYIOT CJEAYIONIHe Oepa-
UM CDABHEHUS!

= (paBHO);

> (6oapire);

< (MeHB1IE);

>= (oJbIe MU PABHO);
¢ <= (MeHbIlIe WJIU PDABHO);
e <> (He paBHO).

M5 TEKCTOBLIX JAHHBIX BO3MOKHBI CAENVIOIIME Oepa-
WU CDABHEHUHA:

* pPasHO (CPaBHUBAIOTCHA BCE CUMBOJbI);
* HaXuHaemcsa ¢ U He HavuHaemcs ¢ (CPaBHUBAIOTCH
epBBIe CHUMBOJIBI);
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e 3aKaHuuUBaemcs HA U He 3aKanyueaemcs Ha (cpas-
HUBAIOTCS IOCIeJHUE CUMBOJIBI);

o codepicum U He codepicum (CPABHUBAIOTCA MOCIEA0-
BATeJbHOCTH CUMBOJIOB B PA3JINYHBIX YACTAX TEKCTA).

B 2/1eKTPOHHO# TabJIHIIe AJIs 3aJaHUsA YCIOBUA TOUCKA HE0O-
XoAuMO B 0a3e MAHHBIX BBIJEJIUTH II0JIe, BhIOpaTh OIepanuio
CcpaBHEHHSA U BBECTH YHCJIO MU I0CIeA0BaTeIbHOCTh CHMBOJIOB.
B mporecce IOMCKa JaHHBIE, XPAHAIIMECS B AYeKax TabIHILb,
6yAVT CPABHMBATBLCA C BBE/IeHHBIMU JaHHbIMU. B peaynbrare oy-
YT oTOOpaHbI TOJBKO Te 3anucy 6a3bl JaHHBIX, KOTOPhIE COAEP-
JKAT JAaHHBIE, YAOBJIETBOPAIOIINE YCIOBHIO IOUCKA.

IIpocTeie (GUIBTPBEI COJEPIHKAT YCJIOBHE IIOHCKA sanuceit
TOJBKO Mis ogHOTro moasi. CocraBHEIe (DPUIBTPBI COAEPKAT HE-
CKOJIBKO VCJIOBHIT TOMCKA AJIS PA3THYHBIX 1oseit. B pesynerare
NpUMEHEHUs COCTaABHOrO (huiabTpa 6yAyT OTOOPaHBI TOJIBKO Te
Bamucy, KOTOphIE Y/IOBJIETBOPSAIOT BCEM YCJIOBHAM OJHOBDE-
MEHHO.

Hanpuwmep, eciiu B 6a3e JaHHBIX «3aNuCHasd KHUIKKa» BBeC-
TH IPOCTOM (DUIBTP ANA Moasd PamMuiuUA, COCTOAIIIUI U3 YCJIO-
Bus paséno Heanos, To OyneT HalijleHa U ocTaBjieHa HA SKpaHe
ofHAa 3amuch 6assl AaHHLIX (Tabxn. 3.11).

Tabnuua 3.11. Peaynbrar COPTUPOBKK 6a3bl AaHHbIX

«3anuCcHas KHUXKa»
Ne Damunua TenedoH E-mail
2 WMeaHoB 222-22-22 ivanov@server.ru

KonTpoabHbIe BOIIPOCHI

1. B uem COCTOMT DAs3INUMe MeK 1y COPTHPOBKOI 3anuceil 6a3bl JaHHBIX
¥ COPTHPOBKOM JIaHHBIX B CTOIOIAX 2JIEKTPOHHOM TabIHIIEI?

2. Kaxue onepamnyy CPABHEHUA MOTYT HCII0JIb30BATHCH AJIA YHCIOBBIX
napabIX? 1)1 TEKCTOBBIX JaHHBIX?

3. B ueM COCTOMT pasiuuue MeKAy IPOCTEIMUA U COCTABHBIMH (PUIIBT-
pamu?
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MpakTuyeckue paboTbl KOMNBLIOTEPHOrO npakTukyma,
pekomeHayembie ANs BbINOJIHEHUS B npouecce
M3y4eHUs rnaebl 3

“Z-1] KoMnbIoTepHbIN NPaKTUKYM

3.1. MNepeBoA Yncen M3 oaHOM CUCTEMbl CYMCNEHUS B apyryto
C NOMOLLBLIO KanbKynsaTopa,

3.2. OTHoCUTENbHBIE, aBCONIOTHBIE U CMEeLLaHHBIE CCbINKU
B 3MEKTPOHHbIX Tabnuuax.

3.3. Cospanme Tabnuu 3HauyeHui dyHKUMIA B 3MNEeKTPOHHbIX Tabnuuax.
3.4. MNocTpoeHue Auarpamm paanuuHbIX TUMOB.

3.5. CopTUpOBKa U MOUCK AaHHBLIX B 3MEKTPOHHBIX Tabnuuax.
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OCHOBbI aNnropuTMuU3saumm m
00BbEKTHO-OPUEHTUPOBAHHOIO
nporpaMmmMupoBaHus

4.1. Anroputm u ero popmasnbHoe
UcnoJsiHeHne

4.1.1. CBoiACTBa anroputmMa v ero UcCnosiHuTenun

Bo MHOI'MX OTpacJIAX Ye/JI0BEYeCKON eATeIbHOCTH A 10C-
TH3KeHUs TpeOyeMoro pesysbsTaTa MCIOJIb3YIOTCA aJIrOPHTMBEI,
comepiKal(ie YeTKHe ONMCAaHUs I0CJIeA0BATeIbHOCTH meiicr-
puii. IIpyMepaMy ajropUuTMOB SABJIAIOTCA KYJIAHAPHbBIE PEIen-
THI, B KOTOPHIX MOAPOOHO onucaHa mocaeA0BaTeIbHOCTh meiicT-
BHI 110 IPUTIOTOBJIEHHUIO ITUIIA.

AJITOPUTM IPHIOTOBJIEHUA 06/10ja OBICTPOTO NUTAHMA:

1. BeICBIIIATE B EMKOCTH COJIEPKUMOe NaKeTHKAa.
2. Hanuts B emxocTs 200 MJ1 ropsuei BOABI.
3. TuiaTeJabHO NEepeMeIIaTh.

JIMCcKpeTHOCTH. AJITOPUTMBI KYJIMHAPHBIX PEIeITOB COCTOAT
W3 OTAENBHBIX JAeMCTBHI, KOTOPbIe OOBIYHO HyMEePYIOTCH. Pazne-
JleHyde AJTOPHTMA HA IOCIEeJOBATEILHOCTH IIAroB ABJIAETCH
BasKHBIM CBOMCTBOM AJTOPUTMA U HA3bIBAETCHA JHCKPETHOCTEIO.

Pe3yabTaTHBHOCTH. AJIOPUTMAMHU ABJIAIOTCHA M3BECTHBIE 13
HAYaJIHLHOM IIKOJIBI MIPABHJIA CJIOKeHUs, BIMUTAHWA, YMHOME"
HUA ¥ JelleHus cToadukom. IIpuMeHeHne 9THX aJrOpuTMOB He-
3aBUCHMO OT KOJIMUYeCTBA Pas3ps/ioB B YHCIaX ¥, COOTBETCTBEHHO,
KOJHMYeCcTBA BEIYHCIHTEJIBHBIX [IIATOB aJaropuTMa BCErga OpHBO-
nuT K pesyabrary. Ilomyuenue u3 MCXOAHBIX NaHHBIX Pe3yabTa~
Ta 38 KOHEYHOEe YHUCJIO IIATOB Ha3bIBAeTCHA Pe3ylbTATHBHOCTHIO
aaropuTMa.

AJITOPUTM CJIOMKEHUSA LEeJIBIX IHCce] B [eCATUYHON cCHCTeMe
CUMCJIEeHUA:

1. BamucaTs YMCIIA B CTONOUK, TaK 4TOOBI MU(PBI CaMOI'0 MJIal-

[Iero pasp#Aza duces (eIWHHUIILI) PACTIONIOXUINCH ONHA O

Apyroil (Ha OfHOW BEPTUKAJHN).
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2, Cnoxurs MUMPE MIagmero paspsgna.

3. 3anucaTts peaynwTaT TIoA rOPU3OHTANBHOA 5 &
UCPTOM HA BEPTEKAJIH EAVHHIl, eCJH HpH
STOM moTyyeHHAaS CyMma Golinine @I paBHa
BEIHYNHE OCHOBAHKA CHETEMBI CUMCIeHHA (B
OarHOM ciyuae 10}, nepemecTv mecaTxy B
CTAPUIHI paspaj AeCsTKOH.

4. TToBTODHTE NYEKTH 2 K 8 14 Beex PadpAJ0B ¢ YIETOM mepe-
HOCOH M3 MAAAIIAY DA3PAKOR.

MaccoroeTs. AnropuTel caoserus, BLIMHTAHUSH, VMHOKE-
HIA 1 NSJEHUA MOTYT GbITh IPUMEHEHE] (5 JIOBEIX YHeel, Tpy-
YEM Hé TONBKO B JeCATHYHOA, HO H B DYTHX ITO3ATHONALIX CHOTE-
MAX CUHC/IeHAA (IBOMYIHOMN, BOCEMEeDHTHOH, UIeCTHANIATEPHUHOH
M Ap.). BaaMoxgoeTs npumveserus TOPHTMA K BONBIIOMY KOAH-
TCCTBY DASITMYHLIX HCXNIHRBIX RABHBIX HALIBAETCA MACCOBOCTRH],

o Camo 1080 canropuTM» OPOHCXOAMT OT «algorithmi» —
JMATHHCKOH (POPMBI HATTMCARMA HMEHN BHIZAIOMIEr0CH MAa-
TeMaTuka 1X seka ann-Xopesma, KoTopsiit chopmynupo-
BaJl TPABKJIA BBIHOJIHEHHS APUGMETHYRCKHX OXEPANHIE.

Henoanyremn anropurmos. AIropuTMa ITBEPOKQ HCIOIb-
3YKITCA B TRXHHKE B CHCTEMaXx VIDABICHHMA obneKTaMH. B 1I0-
6ol cHcTeme yupapacnua CYIeCTBYET YIpaBAAKOIHE o6neKT,
KOTODEIH HBASETCA MCIOJHHTeNEM AIrOPHTMA YIPaBICHIA.
Tak, n cucTemax TepMoperyaanHmR gaa NooAep>aHid onpele-
TEeHHOHN TeMNEPATYDLL B IOMeIeHHUH HC IO THHTEIEN aJATCPHUTMA
MOKCT ABMATECA KAK YENOBEK, TAK M MEKDONDOIECCOp,

AJrOpATM TEPMODeryIAmMiA;

1. MiaMepuTh TeMmepaTypy B no-

L TepmoMan—l |J1arum< Temnepawpu—l

MeIeHHN.

2, Econ HaMepeEHAR TeMHepa- | Uenosex 1 LMMKponpOLl,chopl
TYPA HHXe 3aTaRH0H, BRIK-
IHTH 06orpeBaTent, IOﬁorpeBaTenbl [Oﬁorpeamanbl

JeTepMUEMPOBARHOCTE., IIpm yupasneEMn caMoneTom He-
HOJIBIYIOTCH CHAOMKHBE AJITOPHTMBL, MCIIOJENTETAMME KOTODBIX
ABNAITCA DHJIOT HIX OOPTOBOK KOMIBIOTED. Ilocnenaopatens-
HOCTBH ERITIONHEeHAA gelicTRitlt, magpusep, OPH BITEeTE BOJIAHA
OuITE cTporv onpeaeIeRHOM (HaIpUMep, HCJIB3H UTPBIBATHCA OT
BaNEeTHOH HOMOCHI, MOKA CAEMOIET He Habpan HeoGxXoIUMVIO
BAJIETHYIO CKOPOCTh). HCOOMENTENs ATOPATM S, BITIONEHE OUe-
PEAHYE0 KOMBHAY, AOJDKEH TOUHO SHATH, KAKYIO KoMaHMy Heobhxo-
AHMO ZCITOHATE CJRKYIOINCH. 3TO CROHCTEO ANTOPATMA HA3LIBAET-
A JeTePMHHRDNORAHHOCTEID.
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ReHIOIEHMOCTS H NOHEATHOCTE. [10Ce BRIKYEHHA KOMIEBIO-
Tepa HAUWHAIOT BBINONHATHECS AJIrOPHTMBI TECTHLOBANIMA KOM-
HBIOTEPA B GATPYSKY ONIEPAIMOHHOH CHCTEMEL HenommrreneM
STHX ANTOPNTMOB JBIAETCA KOMMNBIOTED, TOSTOMY OHHM JOKHEL
GLITE RANMFCARRL HA NOHATHOM KOMIBIOTEPY MAIMIHHHOM ASBIXC.

Kamapiii vcnoanuTens o6aaaaer onpejeieHEIM mabopomM,
cHCTeMOI KOMAN, KOTOpPhIe OH MOSKET BBILOJHHTE. AJTOPUTM
AOJIEH BEITEL TIOHATEH HCIONHHTEND, T. €. HOJEEH COACPIHATE
TONBKD T€ KOMAHADLI, KOTODPbIE BXOJAT B CHCTEMY ET0 KOMAaHA,

Brirne 6mUIH TIPHBeJeHE IPHMEDHL AJATOPHTMOB U3 PAsIHd-
HEIX 06;1acTell uenoBevecKoR TeATENRHOCTH A aHauupit, B 3TUX
ANOPUTMAX PABIHYHEIE UCTIOMHUTENH BRIHOJHATH Onepanaun
Haj O6BEKTAMH PAa3INYHOK TPHPOIAE (MaTepHaXBEHBIMHE 00Bex-
ramy ¥ yucxamu). IIpy 2ToM BO BCEX NPUMMEDAX MOKHO BblI/AE"
AUTH CAEAYIOUINE OCHOBHBIE CEOHCTBA aNTOPHTMA!

Pezyavmamusnocmy 4 Ouckpemuocms. AJropaT™M HOJI-
JKCH OBeCTIfUNBATE IIOJIYICHAe H3 HCXOIHBIX AAHHEIX PE3YALTA
Ta 34 KOHETHOE YKHCI0 ZUCKPETHRIX LIATOB,

Maccogocme. QAUH U TOT K€ AATOPHUTM MOMEET IDAMEEATE"
¢H K BONLIIOMY KOJHMUECTRY OZHOTUIHAIX OGBCKTOB.

Hemepmuruposannocms. WcnoaHUTEDbL AOMKEH BBINOJI-
HATH KOMAIIL AIropHTMA E CTPOTO ompejeeHHO} DOCHEAORA~
TeNBHOCTHU.

BolnonsmoCmb U ROHAMHEGCMb. AJITOPHTM AOJHHKEH CONCD-
AT KOMAHABI, BXOASITHE B CECTEMY KOMAH HCINOJLHATENIA ¥
IAMMCAHHLIE HA OHATHOM BECIONXHHATENIO AIBIKE.

AJIFOPUTM — ITO ONVCAHWE [ETEPMUHUDOBARHON NO-
CNEnoBaTensHoCTM  OedcTeul, HanpaBneHHbX Ha
[IONYYEHUE U3 NCXO/HBIX lAHHbIX PE3YNTaTa 33 KOoHEeu-
HOE YACNO OVICKPETHBIX WAros C NOMOLBKI MOHATHBIX
WCNONHUTEIO KOMaHA.

dopmanbAoe Hemossenue anroputma. Hs npuBeAeHHEX
BBIIIE CROMCTS ANTOPHTMA BEITEKAET BOIMOMKHOCTBL €ro ¢op-
MAMLHEOTO BRIIONHCHKA. JTO 03HAYAET, YTO AATOPHTM MOMKHO
BLITIOJIHSTH, HE BHAKAS B COAeP/KaHNe IOCTABISHAON 3a8%H, &
TONBKO CTPOTO BHILOJIHAS IOCASA0BATETLHOCTD JEACTRU, OITH-
CRHHELIX B AATQPUTME.
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Konrponsusre Bonpocs:

miAdE
ool L
) i

1. IIpuBegnTE IPUMEDHI H3BECTHBIX BAM aJTOPHTMOB.

2. TlepeuncnuTe OCHOBHEIE CBOCTRA aJIrOpPUTMOB U IPOHILIIOCTPUPY -
Te UX IPUMepaMH.

3. Kax BelI noHEMaeTe (hopMaIbHOE HCIIOTHEHTE anroputma?

3axgaHusa IS caMoCT

4.1. 3adanue c pazeeprymoim omeemon. 3anucars AJIFOPHTM BBIYHMTA-
HHA CTONOMKOM LIEJIBIX YHCeJI B AeCATHIHON CHeTeMe CUUCTEHNA,

4.1.2. Bnok-cxembl anropuTMoB

Briok-cxema nossoaser cpenarts anroputMm Oosiee HaraAxg-
HBIM ¥ BBIIEJIAET B AJrOPUTME OCHOBHBIE aJrODHTMHYECKHE
CTPYKTYDBI (JIUHeitHAs, BeTBIeHNE, BHIGOD 1 k). Ecoau ncnoan-
HUTEJIEM aJIrOpUTMa sABJsETCA YeJIOBeK, OH MOMKEeT IO OJIOK-
CXeMe JIEI'KO IPOC/IEAUTD BBIIIOJHEHUE aJrOPUTMA, TAK KaK aJie-
MEHTBI GJIOK-CXeMBI COeAUHEHBI CTPeIKAMM, VKAa3bIBAIOIINMH
LIaru BBIMOJHEHUSA aJI'OPHTMA.

OJIEMEeHTHI aIrOpUTMa H306PAXKAIOTCS HA BIOK-CXeMe ¢ Io-
MOIIBIO PA3THYHBIX TEOMETPUYECKUX (PUTYD, BHYTPH KOTOPBIX
3allNChIBAGTCA NPOrpaMMHBINA Koj (taba. 4.1).

Tabnuuya 4. 1. dnemeHTbl 6NoK-cxem

AnemeHT Gnok-cxembl | HaaHaueHue anemenTa Bnok-cxemsi

MPAMOYrONBHUK C 3aKPYTNEHHBIMMW YT NaMu, NPUMEHSET-
€A Ans 0603HaYeHUs HaYana UM KOHUA anropuTMa
Mapannenorpamm, npeaHasHavex Ans onucaHus Beoaa
OaHHbie WK BbIBOAA AAHHbIX, UMEET OJIMH BXO/, BBEPXY U OIUH
BbIXO/, BHU3Y

MPAMOYronbHUK, NPUMEHAETCS AN ONUCAHUA NUHERHON

Hayvano

i

Mocnegoear
eﬂﬁzua:‘: sy nocnenoBaTeIbHOCTU KOMaH/, MMEET OAWH BXO/ BBEpXy
3 ¥ OAWH BLIXOM BHM3Y
H Pomb, cnyxut ans 0603HaueHWs YCNOBWit B anropuTMm-
Ha €T | 4eckux CTPyKTYpax «BeTBAEHME» 1 «BLIGOP», UMEET OaMH

Ycnoswe BXO/1BEPXY U /182 BbIXOAA (HANEBO, ECM YC/IOBUE BLINON-

HAEBTCA, W Hanpaso, eCNU yCNoBue He BbINONHAETCH)

OBbaBneHue MPSAMOYroNbHIK CO CPe3aHHbLIM YrOM, NPUMEHSeTCa Ans
NepeMeHHbIX 00bABNEHUS NePeMEeHHbIX UNK BBOAA
KOMMeHTapues

|

I
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1. [lepeuncaure OCHOBRLIE 37IeMBHTH GII0K-CXeM ¥ HX HROHANCHHS.

4.1.3. BeinoNHeHUe anropuTMOoB KOMMbIOTEPOM

Brimre MBI FOBOPHJIM 0 BOSMOIKHOCTH (POPMANBHOrO ACIOI-
HEHUA AJALOPHTMA. JTO OFHAYAET, T1'0 BLINOJHERHC aJropHTMAa
MOMKET OBITh ABTOMATHYCCKM pPEAIN30BAHO TEXHUHECKHME
YCTPOHCTBAME, Cpe/iH KOTOPEIX ocoboe MeCcTO 3aHHMART KOMIIbIO-
Tep. TIpA T0M IOBOPSAT, HTO KOMILIOTED HCIOIHAET HPOrpaMmMy
(u0cncaCBATEIEROCTE KOMAH]), PEATHIVIOLXYIO AJITOPHTM.

ANFOPWTM, 3aMUCaHHBIA HA «NOHATHOM? KOMIMLIOTEY
A3bIKE NMPOrPaMMUpPOBaHNA, HA3bIBARTCA NPOrpaMMoin.

Mammaaei a3k, Ha sape KOMIIBEOTEPHOI BDHL, B 40-50-e
roapl XX Beka, NPOIPaMMbl MHCANHUCE HA MATHHHHOM H3BIKE H
OpeAcTaBIaAIn cofo aueHE AJIEHHBE I0CIeL0BATeTBHOCTH HY™
neii » eguuu. CocraBeEHe H OTI4 KA TAKAX IPOrpaMM ABJA™
JUCh UPeIBLIUANHG TPYJOeMKUM JEI0M. IIporpaMMbm Ha Ma-
[OWHHBIX fA3bIKAX ObLIH MAIIHMHEO-3ABHCHMBIMA, T.e. LA
gaxpoii DBM Heobxoxumo GEITIO CO3AABATE CDOI0 coDCTREHHYIO
OpOorpamMMy, TaX K3x B Hei B SIBHOII (popMe YIUTHIBAJHCH alla-
paTEBie pecypcsl DBM.

AccemOnep. B mauane 50-x ropoB XX BeKa OBLJIH COBARHEL
AZLIKK NPOYPAMMMDOBAHW, KOTUDHIE HAILIBAKOTCH accembepa-
M. BMecTO 0fHHX TOMLEO HyJIe 1 eHHET TPOTPAMMECTEI TCNEPD
MOTIE IIOMh3E0BATLCA onepaTopame {MOV, ADD, SUE A T. .}, KoTo-
prie GRLTE IIOKOYKH HA CH0BA aHrIIHCKOro Azeika, Ja npeobpaso-
BAHUA TEKCTA ITPOrpaMMel Ha acceMbnepe B TOHATHBIA KOMITBKYTE:
DY MAIDMBHBL KOA HENOIBI0BATCA KOMITAILATOD, KOTOpRUA 3ATDY-
yased B omepatHekyo namatk IBM. [IporpaMME! Ha accemboicpe
GRIIM TAKIKe MAMHAEO-3ABBECHAMBIME, T. E. accentnepnl T4 pas-
JOTIHELLX, [IPOIECCOPOE CYINECTBOHN PARIHYANUCE MEAY c0oB0H.

fAzsikK IPOrpaMMHMPOBAHMA BBEICOKOTO YPOBHA, C cepegu-
gnl 50-x rogob XX Bera HagaH COBLABATRCA NEPBLIE AILIKU
OPOrpaMMHAPOBAHUA BRICOKOTO YPOBHH. OTH ASKKE OHITH Ma-
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[MUHAO-HE3ABUCHMBIMH, TAK KAK MCHOJBAOBAIIE VHEHBEDPCAND-
HYI0 KOMIBKTCDHYIC JIOFHKY H He OLITH NPHBABAHE] K THIY
OBM. DpHaKo AIa Kaskaoro ARLIKA I Kayaoro Tana 9BM gou-
XHBI GBLTH GLITE pPAa3paboTAHLI COGCTBEHHBIE KOMIIMAATOPE,
KOTOPRIE 3aTPYIRANUCE B ONEPATHBEYHI NAMATL. OJHUM B3 nep-
BBIX ASBIKOB MPOrpaMMIPOBARUA BHICOKOTO VPOBHA Ohiji CO-
3EaHAKHA B 1964 rogy wiBecTHLIH BceM Befcuk (Basic).

C xoHna 50-x ropo XX Beka HAuagH CO3TaBETLCH A3KIKH
IPOTPAMMHDPOBAHUA, KOTOPEIR HO3BOJIEIHA IPOTPAMMBCTAM ITe-
PeHTH K CTPYKTYPHOMY HporpaMMHpoBRaHus. OMTIEmTETe ILEON
HePTOH 9THX ABBIKOS OLLT0 HCIOIL30BAHKE OIe PATODOB BETRIIE-
HHA, BLI00PA U THAKJI& B OTKAI OT XA0THYECKOT0 NCIIOTb30BANST
oneparopa goto. Takde A3RIKH DO3BOASIOT AErKo KOOHPOBATS
OCHOBHLIE AJTOPHTMHYECKNE CTRPYRTYDH. Hawnlogslmee piausa-
HHE HA [IePEXO] K CTPYKTYPHOMY LPOrDAMMHPUBAHKIO OKASA
A3elKALGOL (AJITQJI), a aarem Pascal (magsan ero coagaTe-
JieM BHpTOM B gecTs Beamkoro pnapxa Baesa Mackans, Komna-
#ua Microsoft coamana samk QBasic, a b HACTOAIOIES ApeM:
asulk Basic Berpoen s HHTETPMPOBAHHYIO ODHCHYH CHCTEMY
OpenOffice.org.

CynIecTBYIOT pa3sIHYHEIC CTHAK OpOTPAMMUDORaHuA. [le-
PRYIC/ICHAEIE BhiE S3BIKH IONIEDKHEBRIOT ApoyedypHbLi
emuab. IIporpamma, cocTaBnesras B COOTBETCTRIH C 3THM CTH-
JIEM, TPEJCTABMHET COGOH HOCIEROBATEALHOCTh ONEPATOPOB
(FHeTDYKIEDL), SAAAKNINX Te MV MHLIe ASHCTEHA.

OfsexTHO-OpHerTHpOBaRELIe AabmcH. C 70-% rogos XX sexa
HATAJIM CO3/ABATLCA 00 BEKTHO-OPUCIITHPOBAHHAIE HABIKH IIDO-
TPAMMUDOBAHMA, HA KOTOPbix GbLT0 ¥ 40610 OpOrpAMMEDOBATE B
OBBEKMILO-OPUEHMUPOBAHKOM cmuae. B OCHOBY 3THX SI3LIKOB
OLLTH HOTOKe B NPOTPAMMHEBIE OO LeKTEI, KOTONBIE 0OLe AUHATH
ARHHLIE H MeTOALL BX 00paboTkn. C reyeHmeM BpeMeRy 1,18 STHX
SIBEIKOB ObLTH CO3JAHEI HHTErDRPOPAHHLIE cpensl paspaboTen,
[I03BONATONE BHAYANBHO KOHCTPYMPOBATE rpaUHecKHit HH-
Tepdeiic TpHITOReRHIL:

+ sanik Object Pascal 6611 paspaBoran komnarneit Borland

Ha ocHoBe Asznika Pascal. Tlocre cosganms HHTEIPHDO-
BAHHOH cpensl paspaboTKE cHCTeMa HpPOrpaMMHDPOBAHMNT
nonry=mia Haseanue Delphi, a ceoBoguo pacipocTpanae-
manA Beperwa — Turbo Delfphi;

» #3b1x Visual Basic Ge11 cosgan KopnopanEe® Microsceft ma
OCHORe sasblka QBasic nma paspaGoTkH Dpuaomxenuii c
rpadITiecKMM UHTEDhelcoM B ¢ peie omepanioHHOH cHue-
TeMmel Windows;
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o sanik Gambas 6b1a cosfaH Mo aHagoruu ¢ sabikoM Visual
Basic misi paspaboTKu NPUJIOYKEHUH ¢ rpad@uyuecKuM WH-
repdeiicoM B cpeje OnepaluoHHOM CHCTeMBl Linux.

Java. B 90-e rogsr XX Bexa B cBfA3U ¢ OyPHBIM Pa3BUTHEM
WuTteprera OBLI cO318H HA3BIK Java, obecneuuBaiomuit
MeRTIIATHOPMEHHYI0 COBMECTUMOCTh. Ha MOAKIIOYeHHBIX K
HHTepHeTY KOMIBIOTEPAX € PasdJIMYHBIMM ONePanMOHHBIMHA
cucremamu (Windows, Linux, Mac OS u Ap.) MOTJIM BBITIOJ-
HATHCH OAHU M Te e nporpaMmsl. Mcxoanas mporpamMma Ha
aapike Java KOMIOIMJIMDPYeTCS B IPOMEXXYTOUYHBIH KO, KOTO-
pBIff MCTIIONHAETCS HAa KOMIBIOTEDE BCTPOEHHOH B Opaysep
BUPTYaJbHOH MAIIMHOMN.

Iaardgopma NET. B nacrodiiee BpeMs MHOTHe Iporpam-
MMCTHI BEIGMPAIOT MHTErPUPOBAHHYIO CHCTEMY ITPOrpaMMupoBa-
aus  Visual Studio .NET, paspaGoranHyio Kopropanuei
Microsoft. DTa cucTema IpeAoCTaBIAeT BO3MOKHOCTD CO3/jaBaTh
IPUJIOKEHHS B PA3JIUYHEIX CUCTeMaX 00eKTHO-OPHEHTUPOBAH"
HOI'0 IPOrPaMMHpPOBAHHUA, B KOTOPBIX JJIA CO3AaHMA OpOrpaM-
MHOTO KOJA UCIOJIL3YIOTCS 00beKTHO-OPNEHTHPOBAHHbIE A3bIKA
nporpammuposanus (Visual Basic NET, Visual C#, Visual J#,
Turbo Delphi u ap.).

cTopUs pa3suTUA A3bIKOB NPOrPaMMUpOBaHUs

JavaScript, 1995 —
Java, 1995 1 -

Ct, 1983)=—

Object Pascal, 1989}{ Delphi, 1995
[BASIC, 1963} +{QBASIC, 1975}»{Visui Basic, 1991}»{Visual Basic NET, 2003->

1Accem6mep, IGSIj — -
MamsHHLG A6, 1945 —————>

1 L L L Il [l 1

i I I I I 1 1
1945 1955 1965 1975 1985 1995 2005

v

Puc. 4.1. VicTopusa passuTus A3LIKOB NpOrpaMMnpoBaHng
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IIporpammei-rpancasTopsr. [{1s Toro uro6s! nporpamMmma,
3alMCaHHAA Ha sI3bIKe NIPOrPAMMUPOBAHHUSA, MOIJA ObITH BEI-
[OJIHeHA KOMIBIOTEPOM, OHA JOJKHA OBITH IepeBefieHa Ha Ma-
IIMHHBIA A3LIK. OTY QYHKIMIO BHINIOJIHAIOT IIPOTPaMMBI-TPaHC-
JIATOPEI, 3arpy:KeHHbIe B ONEPATUBHYIO NaMATh KOMIBIOTEDA.

ITporpaMMbI-TPaHCIATODPH! ¢ A3BIKOB NpOrpaMMUPOBAHUA
OBIBAIOT JBYX THUIIOB: HHTEepPIPeTaToOPs! i KOMIKWIAATOPSI. aTeD-
OPeTaTop — aTo NporpamMMa, KoTopas obecrneduBaeT mOCAeA0BA-
TeJbHBIN «IIePeBojI» KOMAH/ IPOrPAMMEI HA MANTHHHBIH S3bIK c
OZAHOBPEMEHHBIM MX BhINOJHeHHeM. IToaToMy mpm Kaskaom 3a-
IIyCKe NporpaMMbl Ha BBIIIOJTHEHUE 3Ta IPOLeAypa IOBTOPSAETCS.
HlocToMHCTBOM MHTEpNpeTaTOPOB ABISETCH VI00CTBO OTIagKH
IporpaMMmsI (II0MCKa B Helf OIINGOK), TaK KAK BOSMOJKHO «IIOIIA-
TOBOE» ee HCIIOTHEeHHE, & HeJOCTATKOM — CPABHHTEJBHO MAajas
CKOPOCTH BEINOJHEHHS,

Komnunarop aeitcreyer unave, on NEePEBOAUT BECh TEKCT
HIpOTPaMMBbI HA MAaIUMHHBIH A3BIK M COXPAHAET ero B MCIIOIHIe-
MoM (aiiste (06BI9HO ¢ pacmupenuem exe). 3aTem sTorT ViKe roTo-
BBIA K MCHOJHEHUIO (aily, 3anucaHHblil HA MAIIHEHHOM fBBIKE,
MOYKHO 3allyCKaTh Ha BbINOJIHEHUE. J0OCTOMHCTBOM KOMITMIIATO-
POB fBJIAIETCA GONBINAS CKOPOCTH BBHIIOJHEHUS IIPOTPAMMEI, a
HEZOCTATKOM OOJIBIIMHCTBA U3 HAX — TPYAOEMKOCTH OTIagKH,
TaK Kak HEBO3MOXKHO IIOINArOBOe BHIMOJHEHHEe HPOrpaMMEL.

CucreMBl 06BEKTHO-OPHEHTHPOBAHHOTO IIpOrpaMMHpOBa-
Hus Visual Basic u Gambas nozponsior paboraTs Kak B pexuMe
MHTEPIpeTaTopa, Tak U B peskumMe KoMmnuisaropa. Ha arane pas-
PabOTKYU M OTJaAKH IPOTPAMMBI HCIIOJNIB3YETCA PEIKUM MHTEp-
[PEeTaTopa, a AJIA NOJyYeHUs rOTOBOH HCIIOTHAEMONR Tporpam-
MBI — DE€XUM KOMIIMJIATOpA.

Cucrema aJITOPUTMHYECKOTO IPOrpaMMUPOBAHUA
OpenOffice.org Basic moasoxser paboTarh TOJIBKO B peXXuMe UH-
TepPIpPeTaTopa.

Konrpoasusie Bonpocs:
1. Kakue npeumyImecTsa uMeor MaImMHHO-He3aBHCHMEIE A3BIKH IIPO-
paMMHPOBAHUA ITepe I MAaIMIMHHO-3aBHCUMBIMHY A3BIKAMM ]

2. B ueM COCTOSIT ZOCTOMHCTEA ¥ HEHOCTATKY HHTEPIPeTATOPOB ¥ KOM-
NUIATOPOB?



OcHOBSI AJITOPHTMH3ANMHE H NPOrPAMMHPOBAHHA 113

4.2. KognpoBaHue OCHOBHbIX TUMOB
anropuTMMYECcKNX CTPYKTYP Ha A3blKax
00BbEeKTHO-OPUMEHTUPOBAHHOIO
M npoueaypHoro nporpaMmmMupoBaHuns

OCHOBHEIE ANTOPUTMHYECKNE CTPYKTYPbI KOJHPYIOTCA OJAH-
HAKOBO HA 00BEKTHO-OPMEHTHPOBAHHBIX ASBIKAX ITPOrpaMMHpO-
parusa Visual Basic u Gambas u sa3sike mponeaypHOTO porpaMMH-
posarusa OpenOffice.org Basic. B arom MokHO Jerko ybeanTses,
[IOCJIeIOBATEeILHO PACCMOTPEB OCHOBHBIE —AJIFOPUTMHUYECKHe
CTPYKTYDBI ¥ HX u300paskeHue B Buzie GJI0K-CXeM 1 COOTBeTCTBYIO
XX OIEePaTOPOB Ha A3BIKAX, IOJEPKHUBAIOIUX 00BEKTHO OPH-
eHTMPOBaHHBIM 1 IPOLEAYPHBIH CTHJIHM IIPOrPAMMHUPOBAHUA.

4.2.1. JInHeWHbl anroputm

CymecTByeT 6OJIBIIOE KOJUYECTBO AJIOPUTMOB, B KOTOPBIX
KOMAHBI JOKHBI ObITH BBINOJHEHBI IIOCTIEA0BATEIbHO OfHA 32
apyroii. Takue moces0BaTeILHOCTH KOMaH/ 6y/jeM HasblBaTh ce-
PHSIMM, 8 aJITOPUTMBI, COCTOSIIIHME i3 TAKUX CEPHI, JTWHEeHHBIMH.

ANrOpUTM, B KOTOPOM KOMaHAbI BLINONHSAIOTCS nocne-
[OBATENIbHO OOHa 3a APYroi, Ha3blBAeTCa IMHEWHbIM
anropuTMomMm.

Jlns TOro 4TOOHI CAeNaTh aaropuT™ 6o-

Jiee HATJIAAHBIM, YACTO UCHOJB3YIOT OM0K-

CXeMBbI. Komanpa 1
Ha 610k-cxeme (puc. 4.2) XopoIo BUA- Komanga 2
Ha CTPYKTYpa JHHEHHOro ajropurma, no Komarga N
KOTOPO# MCIOJHUTEIO (deIoBeKy) YA00HO
OTCJIEKUBATH IPOIECC ero BbINOJHEHHA.
Puc. 4.2. JInHeHbIA
anropuTm

Ronwponsﬁ@é’ BOIIPOCHI

1. Kak BBINOJIHAIOTCS KOMAH/(bI B IMHeHOM anropurMe?
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4.2.2. AnroputMuyecKas CTPyKTypa «BeTB/IeHue»

B oTuume oT TMHEHHBIX AITOPUTMOB, B KOTOPBIX KOMAHIEI
BLINOJIHAIOTCA OCJIE€0BATEIBHO OJJHA 32 APYI0il, B AJITOPUTMHU-
UEeCKYIO CTPYKTYPY ¢«BeTBJIEHHE» BXOAUT ycjaoBHe. B 3aBucu-
MOCTH OT BBINOJHEHHUA (UCTUHHOCTH) MJM HEBLINOJIHEHUS
(;103KHOCTH) YCIOBHSA peanMayeTcs OZHA WJIK APYras MOCTIeno-
BATEJIBHOCTE KOMaH/ (cepuii).

B anroputmMuyeckon cTpyktype «BeTBneHue» B 3aBu-
CMMOCTU OT UCTUHHOCTU WAKU NOXHOCTW YCNOBUS Bbl-
NMONHAETCH 0AHa UAW Apyras cepus KomMaHp,

B ycnosum nBa umcna, ABe CTPOKH, ABe IepeMEeHHBIX, ABA
apH(QMEeTHYECKHX HJIM CTPOKOBBIX BLIDA’KEHUSA CPABHUBAIOTCH
MeXxcay cobo¥ ¢ MCIOJIb30BAHKMEM ONIepAIUii CPABHEHHUA &, %
=, >=, <=). Haopumep: 5 > 3, "A" = "B" ur. &.

AJTOPUTMHUYECKas CTPYKTYpPa «BETBJICHHE» MOXKET GBIThH
HarJaamHO MIPeACTaBJIeHa C IIOMOINLIO OJI0K-cXeMbl. Ha sabikax
Visual Basic u Gambas, a Tak:xe Ha sizpike OpenOffice.org Basic
BETBJIEHIIE KOAMDPYeTCH C MCIOJb30BAHHEM ONEpPaTopa ycJaoB-
HOTO TIepexona If ... Then ... Else ... End If (Eciau...To...
Hnaue ... Konen Ecan) (puc. 4.3).

B omepaTope yc10BHOTO nepexosia mocJre epBoro KiIxoueBoro
croBa If nomKHO OBITH pasMeleHo yciaosue. Bropoe KioueBoe
cioBo Then pasmemaercs Ha TOM e cTpoke. Bo Bropoii CTPOKEe
pasmelnaeTcs nocaenoBareabHOCTh KomaH[ (Cepus 1), koropas
AO/KHA BBINOJHATBCH, €CIU YCIOBHe MCTHHHO. Ha Tperbeit
CTPOKe pasMelaeTcsa KJi04eBoe c1oBo Else. Ha uerseproii ctpo-
Ke pasMelaeTcs nocuaenoBaTenbHEOCTs KoMaua (Cepus 2), xorto-
pasdg OOJIMKHA BBIMOJHATHLCA, €CJHM YCJIOBUWe J0xHO. Ha msaToii
CTPOKe pasMelllaeTcs KOHeIl HHCTPYKIIMK BeTBIeHua End If.

B caryuae oTcyTeTBUS Cepuu KOMAH/I, KOTOPYIO HEOOXOMIMO
o BBILIOJHHTD IPH JIOHKHOCTH YCJIOBUS, UCIOIB3YETCs] COKpa-
meHHass (popMa aJrOPHTMHYECKOH CTPYKTYDHI «BeTBIIe-
Hue». B sToM ciyuae B omepatope ycioBHOrO mepexoja
OTCYTCTBYET KJIIOUeBOe cI0BO Else M, COOTBETCTBEHHO, IO-
cirenosatenbHOCTh KoMany Cepus 2 (Ha puc 4.3 u gasee He-
obs3aTeIbHBIE YACTH OIIEPATOPA 3aKJIIOYEHbI B KBaJPATHBIE
ckobku). Torza, eciu yciioBue J10XHO, BLIIOIHEHHE Omepa-
TOPa YCJIOBHOI'O IIepexo/ia 3aKaHYNBACTCA U IIPOMCXOJUT IIe-

Pexoj Ha CJIEIYIOIIYIO CTPOKY MPOrPaMMEL.
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fA3bikv nporpaMmmupoeanus Visual Basic,

Bnox-cxema Gambas u OpenOffice.org Basic

If Ycnoeue Then
Cepua 1

[Else
Cepua 2]

End If

Puc. 4.3. AnroputMmudeckas CTPykTypa «BeTBneHne»

KoHTpOIbHEIE BONIPOCHI

1. B kaKoMm ciydae B aJIFOPUTMHYECKOIl CTPYKTYDe «BeTBJIEHHE» BhI-
MoJHAeTCd mocjefoBaTeabHocTs komany Cepusa 1? Cepus 27

2. B KaKOoM cjydae MOKHO MCIIOJIb30BATE COKpaMeHHyio GopMy auro-
PUTMUYECKOH CTPYKTYPhI « BETBIEHNE» 7

3agaHua I caMOCT THbHOI'O BBHINOJHEHUS

4.2. Badanue ¢ pazeepuymuim omeemonm. Haueprurs 610K-cxemy aj-
FOPUTMHUYECKOH CTPYKTYPBI « BETBJIEHHE» .

4.2.3. AnroputMuyeckas CTpykTypa «BbiGop»

AnropuTMHUYecKas CTPYKTypa «BbIOOD» NPUMEHACTCH I
peanusanyy BETBJIEHMH CO MHOIMMMH BapHaHTaMH CepPHl KO-
MaHA. B cTpYKTYpY BBIGOpA BXOAAT HECKOJIBKO YCIAOBMI, KOTO-
pBle MocJe0BaTeIbHO poBepsaoTed. IIpu MCTHHHOCTH OJHOTO
us yeaosuit Yeanosue 1, Yenogue 2 u T. Ji. BBINOJIHAETCHA COOT-
BETCTBYIOIIAA mocjaenosareasrocts komauy Cepua 1, Cepus 2
u 1. 1. Ecaiy HA 0/IHO U3 YCJIOBUII He MCTUHHO, TO BEIIIOJIHAETCH
nocaenosaTenbHOCTs KoMaug Cepus.
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B anroputmuyeckoit CTpykType «BuiBop» BLINONHAETCS
OfHa W3 HeCKOsNbKUX MNocneaoBaTenbHOCTE KomaHp,
MPY UCTUHHOCTK COOTBETCTBYIOLLEIO YCNOBUSA.

ANropurTMuYecKas CTPYKTypa «BbIGOp» MOKeT OBITH Ha-
TVISZAHO OpeJicTaB/IeHa ¢ IOMOUIBI0 BJI0K-CXeMBl.

Ha sasmikax Visual Basic u Gambas, a Tak:ke Ha s3biKe
OpenOffice.org Basic onepatop BbI60pa HAUMHAETCS C KITIOUEBBIX
ciioB Select Case, ITOCJI€ KOTOPBIX 3AIIUCHIBAETCHA nepeMeHHas
nian Bbipaxxkenune. ITociie KIIOUEBLIX cJIOB Case 3aIHCBIBAIOTCH
YCJIOBMs, B KOTOPBIX 3aJlaHHAs NepEeMEHHAs WMJIM BhIpajKeHHe
CPaBHUBAETCA C OIIPe/le/IeHHbIMY 3HAYEeHUAMY. [IpH HCTHHHOCTH
OZJHOT'O U3 yCJIOBMII BBIIOJIHAETCH COOTBETCTBYIOIIAA CEPHA KO-
Masz. Ecin 5y 0HO U3 ycs10BUi He UCTMHHO, TO BBITOJHAETCS
CepHUA KOMaH/ IOCJe KJI4YeBoro cjoBa Else. 3akaHumBaeTcsa
OIEPATOP KJIOYeBLIMH cjoBaMu End Select (puc. 4.4).

$i3bIKM NporpaMmMMpoBaHus
Bnok-cxema Visual Basic, Gambas
u OpenOffice.org Basic

Select Case Bupaxenue
Case YcrnoBuel
Cepmal
Case Ycnoeue2
Cepua2
[Case Else
Cepua]
| Cepus 1 | Iﬁepu92| lﬁepusﬂ End Select

t ' Y
'

Puc. 4.4. Anroputmudeckan CTpykTypa «sbli6op»

0 B cyuae oTcyTCTBHA cepumM KOMAaHZ, KOTOPYIO HE0OXO-
AMMO BBITIOJIHUTE IIPH JIOKHOCTH BCEX YCIOBHM, UCIOb-
3yeTcA CoOKpalleHHasa GopMa ajJropuTMHUYECKONR CTPYK-
TYpBl «BbIGOp». B aTOoM ciyuae B omeparope BeIGOpa
OTCYTCTBYIOT KJIIO4UeBHIE cjioBa Case Else u, cooTBeT-
CTBEHHO, nocjezoBaTenbHOCTh KoMaHJ Cepus. Toraa,
€CJIM BCe YCJOBUA JIOMKHBI, BRIIOJHEHUE ONepaTopa BbI-
Gopa sakaHUYMBAaETCs U IPOUCXOANT IePeXo Ha ClIeYIO-
YO CTPOKY IPOrpamMMEl,
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KoHTpo/bHBIE BOIPOCHI

1. B kaKoM cJiyuae B aJITOPETMHAYECKOH CTPYKTYPe ¢« BBIGOD» BHITIOTHA-
erTes ocneaoBaTenbaocTs Koman Cepus 1? Cepus 27

2. B KakoM cJiiydae MOJKHO UCIOJIB30BATH COKPALIeHHYIO (hOpMY aJIro-
PUTMHYECKOI CTPYKTYPHI « BEIGOD» ?

3amaHuA JJadA camoc SLPEABHOTO BBINOJHEHHU S

4.3. Badanue ¢ pazseprymoim omeemonm. Haueprurs 610K-cxeMy a-
rOPHTMHYECKOH CTPYKTYPEI «BBIOOD».

4.2.4. AnropuTtmMmnyecKas CTPYKTypa «LunKn»

B aaropuTMHUUYECKYIO CTPYKTYPY «LHKJI» BXOJAUT CEPUS KO-
MaHj, BBEIIOJNHAeMasg MHorokparHo. Takasa mocienoBaTelsb:
HOCTh KOMAaH/[ Ha3bIBAeTCH TeJIOM IIHKJIA.

[[MKIHYeCKHe aJrOPUTMUYECKHE CTPYKTYPhI OBIBAIOT ABYX
TUTIOB:

e IIMKJ CO CYeTYHKOM, B KOTOPOM TeJIO IIUKJIA BBINOJHAET"

cf onpejieIeHHOe KOJIUYECTBO Pas;

e IMKJI 110 YCJIOBHIO, B KOTOPOM TeJIO IIMKJIa BEITIOJHAETCH,

ITOKa MCTHHHO YCJIOBHE.

B anropuTMUYecKoll CTPYKTYPE «LUKI» CEPUst KOMaH[,
(Teno uukna) BbINOAHAETCA MHOMOKPaTHO.

IMKa €O CYUCTYMKOM. AJITOPHTMHUYECKAsA CTPYKTYPA «I[HKJI
CO CYETUYMKOM» HCIIOJIL3YeTCs, ecliM 3apaHee M3BeCTHO, KaKoe
YMCJIO TOBTOPEHHI Tejla MUKIa HeOOX0ANMO BBITIOJHUTE. 1K
CO CYETUMKOM MOKeT GBITh 3a(MKCHPOBAH rpadu4ecKH, C IO-
MOLIbI0 GJIOK-CXeMBI, a TAKIKe 3alucaH Ha Asbikax Visual Basic u
Gambas u na saarike OpenOffice.org Basic ¢ ucnosnnzosannem omne-
paTopa nmukjaa For ... Next (puc. 4.5).
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Cunrakcuc oneparopa For...Next ciexywoomuii: cTpoka,
HAYMHAKMIAACA C KJIIOYeBOro cioBa For, sBJseTcH 3arojioB-
KOM ILIMKJI&, & CTPOKA C KJIYEBBIM cJ0BOM Next — KOHIOM
HUKJI&, MeKJy HUMHU PacIoJIaraloTcs ONepaTopbl, ABIAIOIHe-
cA TeJIOM IUKJIA.

B mauane BBINOJHEHUS LMK/A 3HAYEHHME I[IePEeMEHHON
CuerTumk ycTaHaBJUBaeTCA paBHBIM Hau3uau. IIpu kakgoMm
«IIPOXOZE» NHUKJa 3HAUeHHe NePeMeHHO CueTuux YBeIMYUBa-
eTcA Ha BeJIMYMHY 1mara. Ecau oHO JocTHraeT BEJIUYUHBI KOoH-
3Had, TO IMKJ 3aBepUIaeTcs, ¥ IPOMCXOAUT MePeXo Ha Claeay-
HIIYIO CTPOKY IPOTPaMMBI,

fA3biku nporpammupoBanua Visual Basic,

Bok-cxema Gambas n OpenOffice.org Basic

For Cuertumx=Hau3xau To Kor3Hau [Step wmar]
@ Teno uMKna
Next [Cuerumk]

Puc. 4.5. AnroputMuyeckas CTPYKTYpa «LiMKS CO CYETHUKOM»

Iuka ¢ yenopueM. AJIropuTMHUYECKAS CTPYKTYPA «IUKJI C
YCJIOBHEM » HCIIOJIb3YETCH, eCJIM 3apaHee HEM3BECTHO, KAKOe KO-
JIMYECTBO pas3 HeoOXOAUMO MOBTOPHUTH TEJIO LUKIa. B aToM cay-
Yae KOJIMYeCTBO MOBTOPEHUM TeJIa ITMKIa 3ABACUT OT HCTUHHOC-
TH yCa0BusA. IIUKI ¢ ycaoBHEM MOXKHO OTOOPA3UTH ¢ IIOMOIIBIO
6I0K-cXeMBI M 3anKcaTh Ha sidblkax Visual Basic u Gambas u ma
assike OpenOffice.org Basic ¢ nmomompio oneparopa nuksaa Do
While...Loop (puc. 4.6).

ITocne kmoueBoro ciosa While sanuceiBaeTcs YCIOBHE IIPO-
JOJIKEeHHMA NuKJIa. IIUKJI BBIOJHAETCS, [I0Ka UCTUHHO YCJIOBHE,
Kak TosBKO yciiOBHE mpuMeT 3HAYEHME «JI0MKb», BBINOJHEHHE
OUKJIa 3aKOHUMTCA. ECiau ye/oBMe NPOJOIMKEeHUA IUKJIA CTOUT
nepez TeJIOM UMKJIa, TO TAKO IUKJI Ha3bIBAETCA IUKJIOM C IIpe/-
yCIOBHEM.
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fabikn nporpammuposanms Visual Basic,

Brok-cxema Gambas n OpenOffice.org Basic

Teno yukna

Do While Ycnosue
Teno uUMKna
Loop

Puc. 4.6. AnroputMmn4eckas CTRYKTypa «UWKN ¢ npeaycnosnem:»

KoHTpoabHEIE BOIIPOCHI

1. B xagux cJaydasx MHCHOJbL3YETCH AaJIrOpuTMH4YecKas CTPYKTypa
«IMKJ CO CUETYHUKOM», & B KAKUX — aJropuTMHYECKasa CTPYKTYpa
«I[MKJI C YCI0BHEM» 7

crddes

e [\
A
FATENBHOIO BBINMOJTHEHU A

3agaHuda AJdA CAMOCK

4.4, 3adanue c paseeprymotm omeemom. Haueprurs 6/10K-CXEMBI 4110~
PUTMHAYECKHX CTPYKTYP «IIHKJ CO CYHETUYMKOM» M «LIMKJI C YCJIOBH-
eM».

4.3. NepemMeHHble: TUM, UMA, 3Ha4eHne

B sseixax Visual Basic u Gambas u B assixe OpenOffice.org
Basic nepeMeHHBIe HCIOJIL3YIOTCS /JIsi XpaHeHUA U 00paboTKu
JaHHBLIX B IIPOrpaMMax.

IlepeMeHHBIE 3aJal0TCA MMEHAMH, ONpeAeNAoIIuME 00-
JIaCTH OIEePATHUBHON MAMATH KOMIBIOTEPAa, B KOTOPBIX XPAHAT-
CcA 3HAYEeHHHA ITepeMeHHEBEIX. BHB‘IEHHHMH nepeMeHHBIX MOTYT
OBITH JIaHHBIE Pas3JMUYHBIX THHOB (IleJible MJIM BelleCTBEHHBIE
yupcesa, NociaefoBaTeIbHOCTH CUMBOJIOB, JIOTHUYECKHEe 3HAUEHUA
nT. 1.).
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MNepemenHan B nporpaMmMe npeacrasneHa UMEHeMm 1
CnyxuT ans obpalleHvs K AaHHbIM ONpeaeneHHoro
TUNa, KOHKPETHOE 3Ha4YeHue KOTOPbIX XPaAHWUTCA B
f4elike ornepaTUBHOM NamsTI.

Tun nepemennoii. Tun nepemMeHHOI ONpemeaAeTCAs TUIIOM
JaHHBIX, KOTOPbIe MOTYT OBITH 3HAUEHUAMHU NepeMeHHOIl. 3Ha-
YEHUAMH IepeMeHHBIX YHCJIOBBIX THIIOB Byte, Short, Integer,
Long, Single, Double ABJIAITCA YMCJIa, JOTHYECKOrO THIA
Boolean — 3HaueHUs «HCTHHA» (True) MM «JIOXKb» (False),
CTPOKOBOTO THIIa String — moc/Ie[oBaATENbHOCTH CHMBOJIOB.
O6osHayeHHA TUIOB NepeMeHHBIX ABISIOTCH KIIOYeBBIMH CJIO-
BAMH fA3BIKA U MIO3TOMY BBIJIEJIAIOTCH.

JaHHbIe PASINYHBIX TUIIOB TPEOYIOT AJIA CBOETO XpaHeHHd B
ONepPaTHBHOH MaMATH KOMOBIOTEPA Pa3ITUYHOEe KOJIUUECTBO Sue-
ek (6aifToB) (Tabi. 4.2).

Tabnuua 4.2. Tunbl nepeMeHHbIX

Visual Gambas | Open- Sanumae- I Anana3oH 3Ha4YeHnn

Basic Office.org | masa

2005 Basic namaTb ’

LienoyncneHHble nepemeHHbie

Byte  |Byte 16aiT 07040 255

Short Short Integer |206aiTa o1 -32768 no 32767

Integer |Integer |Long 4 6anta oT-2 147 483648
no 2 147 483647

Long Long 8 baiToB oT-9223372036 854775808
009223372036 854 775 807

lNMepemeHHbie c nnasaoweil 3anaToi

Single |Single |Single |46aiita or-1,5-10"*°n03,4.10%,
7-8 anayawmx unugpp

Double |Float |Double |B86aiitos |or-5,0-10%*p01,7.10%8,
15-16 aHauawmx undp

Decimal Float 166aitToB |oT+1,0- 10 % no+7,9. 10%,
28-29 sHavawmx undp

CTpokoBbie nepemMeHHbIe

String |String |String |26aiTtax |orv0a0655353Hakos BKOAMpPOBKE
KonnuyecTeo | Unicode. (B aabike Gambas 1 6aifT
CUMBOJIOB | Ha CUMBON B koampoeke ASCII.)

Jloruyeckue nepemeHHbie

Boolean |Boolean |Boolean —[2 Gavita ] True W1 False
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Hma nepeMennoil. ViMera nepeMeHHBIX OOPeNeadioT obnac-
TH OHNePaTHBHOH NAMATH KOMILIOTEPA, B KOTODPBIX XPAHATCH
3HaveHnA nepeMennhix, UMa xadxaoll nepemennoii (MAewTARM-
KATOp) VHHUEAJIBHO U HE MOKeT MeHAThCA B IIPOIECEe BhlIOJHEe"
HEA OparpaMmel. B paceMarprBaeMbIX A3BIKEX HM:A IeDCMCH-
HOH MOMeT COCTOATE W3 PazfWuHBIX CHMBOJOB (TATHHCKMC M
pyeckue 6yKBel, udpel ¥ T. A.), HO JOJKHO 00A3ATEIHHO HAYH-
HATBCSA C BYKBBI M He [0/ HO BKJIOUATH 3HAK ToOUKA «.». Koxn-
HYecTBO CHMEBONOB B HMEHH He MoMeT OnTh Gonee 1023, ogHao
Ias vIo6eTBa O0LITHO OTPAHHMTBAIOTCH HECKOJNBKHMHE CHMBOIA"
M1,

O6naeacaue nepemerasrx, HeoOxogumo 06baBIATE Depe-
MEEHEBIe, A TOrO UTOOHI MCIIOIHHTE b IPOTRAMMBL (KOMOE0-
Tep) «MOHKEMAN», IEPEMEHHRE KaKOoT0 THIA HCIONL3YIOTCHA B
mporpaMme.

Jna o6bABRNIEHMA DepeMeHHON RCIOALAYEeTCA ONEpPaTop
o BABIEHAA NepeMerHREX Din. C IOMOIILIO OAHOTO ONepaTopa
MOMHO OOBLARHTE CPA3Y HECKONALKO OTePEMeHHELIX, HANPRMED:

Dim 2 As Byte, B As Short, ¢ As 8ingle,
D As String, G As Boolean

IIpuceanpanHe MepeMeHasIM 3HATeHHH. 3a5aTh HIIH A3NEe-
HHTE SHAUEHHE NepeMEeEHO0H MUKHO ¢ MOMOILObLIO ONepaTopa
npucsausamusa. IIpH BEIIOJHEHHH ClUEPATOPA TPHCRAMBAHMA
OepeMeHEaH, HMI KOTOPOH VEABRHO CJI8BA 0T 3HAKA PABeHCTBA,
NOAVIAaET 3HAUEHHEe, KOTOPOe HAXOAWTCA CIIpaka OT 3HAKA pa-
peHcTBa, Hampumep:

A = 235

B = -32768

C = 3.i4

o "uunpopmanmka’
G = True

Bradenne nepeMeHHoil MokeT OBITL 3A5AII0 YHCJIOM, CTDO-
KO WJIH AOrHYecKHIM 3HAYBHAEM, 6 TAKMKC MOMeT ObITL Oped-
CTARJEHO C DOMOMEK apHdMeTHyecKoro, CTPOKOBATO HJIM JIO-
rHYeCKOT0 BRIParKOHMA.

IMTpoaHATHAMPYEM TPOIECt BLRITOIHCHUA TPOTPAMMEl KOM-
IBLIOTEPOM (E1a onpeleieHHOCTH 3anKMcaHHOil Ha saklke Visual
Basic). Ilocne sanvekKsa DpoexTa onepartep 00bABIEHNA Iepe-
MCIIHBIX Dim OTBeJET B OIePATHUBHOM HAMATH ANA KX XPAHEHUA
EeoBXOIUMOe KOJIHYECTBO Adeer {Tabn, 4.3):

s ) OeJ0H BeOTpHIATeLHON NepeMeHHOM A OTHY Aueiiry;

e IR5 UETOUUCICHHGH HepeMeHHGH B jre suelini;
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® [UIA TIepeMeHHON OAMHAPHOM TOYHOCTH C YeThipe Aueil-
KH;

® /17151 CTPOKOBOM IePeMEHHO D 110 /iBe AYeHKH Ha CUMBOJI;
® ]ISl JIOTUYECKOU IepeMeHHOM G JBe sueilku.

Tabnunya 4.3. 3HaveHus NepeMeHHbIX B ONepaTuBHON NaMsaTH

Uma OneparusHas namatb
nepemMeHHoOn =
Homepa aueek 3HaueHue nepemMeHHOoR

A 1 255

B 2-3 -32768

C 4-7 3,14

D 8-29 nHbopMaTrKa

E 30-31 True

Takum 06pas3oMm, B naMATH A8 XpaHEeHUS 3HAYEHUN nepe-

MeHHEIX Oyzer orBeneHa 31 Aueiika, HanpuMep, Auedku ¢ 1-i
mo 31-0.

':t:'

1. B uem cocTouT pasHHUIA MKy THIIOM, UMEHEeM H 3HAUeHUeM nepe-
MeHHOI?

2. Kakne OCHOBHBIE THITBI TEPEMEHHBIX HCIIOJIL3YIOTCHA B A3bIKE IPO-
rpammupoBanus Visual Basic 2005? Gambas? OpenOffice.org Basic?

3. Ilouemy pekomeHAyeTcH 06BABIATE epeMeHHBIe IepeJ UX UCIIOJb-
30BaHMeM B nporpamme?

3amaHus AJA CaMOC HOI'0 BBIINIOJTHEHHU A

4.5. 3adanue ¢ kpamrxum omeemom. ONpeeTNTs KOJIHIECTBO AULCK
OnEepaTHBHOM NaMATH, HeoOX0AMMOe A XPAaHEeHU A 3HAYCHUH T1e-

PeMEeHHLIX [ePBLIX ceMu TUNOB sA3kika Visual Basic, nepeuncien-
HBIX BTabm. 4.2,



QeaosL AJMOPHTMREATHYE o TPOTPAMMEDO BAHES 123

4.4. Apudmernyeckue, CTpoKoBbie
N NOTUYeCKME BbIpaXKeHna

Apudmernueckue eoipaxeHHa. B cocraB apupMeTmuec-
KHX BLIDAKEHHAN MOTYT BX0auTh IepeMeHIEIe THCIOBOTO THIIA,
yHena, SHAKH apu{MeTHYecKnx oIepagni, a TakKe MaATEMaTH -
gecKHAe PYHKIANK.

Topsi1oK BLYUCISHEA aprhMerrdecKHX BEIDAMKEHTH Mpo-
W3EOAUTCSA B COOTBETCTBHH C OOILEH3BECTHBIM IIOPSAKOM BhI-
UONHEEHHA APHQMETHIECKIX cnepauuii (Bo3BeJeH1 e B CTENeHh,
YMHOMKEHHE HIH JeleHHe, CHOMKEHAE HITH BEITYHTAHHE), KOTO-
DRI MOMKET H3MEHATHCA ¢ IOMOOIhI0 CKOGOK.

CrpoxoEenie BhIpaskemns. B cocTaB CTPOKOBRIX BLIpAK eHHH
MOLYT BXO/UTh NMEPEMEHIILIE CTPOKOBOIO TUIA, CTPOKH (mocse-
NOBATENRHOCTH CHMBOJIOB) I CTPOEOBRIE YHKINK,

Hafg mepeMeHHBIMI CTDOKOBONC THNA H CTPOKAME MOXET
IPOMSBOAMTECH ONepanusi KoHKaTeHamwM, Ona o0belHHAET
CTPOKH WJIM 3HAY¢HHUA CTPOKOBLIX IEPEMEHHBIX B RIHHYIC CTPO-
Ky. Dmepanna kOHKATeHATHH 0003HATASTCH 3HAKOM «—», KOTO-
pHIF He CARAYET OYTATE CO 3HAKOM CTIOXKEHHUSA YUCE]L B apudme-
THYECKMX BRIDAMKEHHAX, W/IH 3HAKOM «&».

* JJormueckne Enpamenud. B cocTas JormyecKnx BRIpAXE-
HUIT MOTYT BXO,1MTh JIOTHYECKNIC IIePeMeHHBIR, JIOTHICCKHEC BHA-
YeHUS, ONEPATODL] CPABHEHMA TXCEN B CTPOK, 8 TAKIKE JOTHIeC-
KHe onepanuu. JlormdecKue BLIDAMKEHWS MOTYT NPHHHAMATH
JUUTs ABa 3HAUeHHA: True (McTHHAE) 1 False (JI0XKE).

OnepaTOphl CpABHEHBHA =, <, >, , <= H >= CPAEHUBAIOT Bbl-
pa’KeHNe B JEBOM YACTH ONEPATODPA C BLIDAXKEHMEM B NpPaBOH
YacTH OINEepPaTopa K NpPEACTABJIAIOT Pe3YARTAT B BH/E JOTHYEC-
Koro 3HaYeHHS True uim False. Hanpumep!

5 » 3 = True: "pv = "B" = False

11ag sieMeHTaM¥M JIOTMUECKAX BLIPAsKeHUH MOryT HPOH3BO-
EUTHCH JIOI'HYECKHe ONMEePRIUN, KOTOPhEe Ha ABIKAX IIPOrpaM-
MHpOBaHEA 0603BAYAITCS CNeAYIOIAM 06pasoM: JOPMUecKoe
yMEOReHNe — And, AorUtIecKoe cakernne — Or M JOTHYeCKOe
orpumanuc — Not. IIpH 3ammcH CHOXHSHIN TOTHYECKHEX BRIDa-
seHHH penoapsyiorca cxabrwn. Hanprmep:

{5 > 3) And (A" = "Rp"™) = False

{5 » 3} Or ("A"™ = "E"} = True

Not (5 > 3) = Falae
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KoHTpOILHEIE BONIPOCHI
i

1. Kakpue s/1eMeHTH! MOTYT BXOJUTE B COCTAB ApH(METHIECKUX, CTPO-
KOBBIX ¥ JIOTUYECKHX BhIDaKeHH ?

4.5. DyHKUMM B a3bIKaX
06bEeKTHO-OPUEHTUPOBAHHOIO
M NpoueaypHoOro NporpaMMupoBaHus

ITonATHe PyHKIMYU B A3BIKAX MPOrPAMMUPOBAHUSA OIHIKO K
NOHATHIO PYHKIIUHA B MaTeMaTHKe., DYHKIINA MOMKET IMeTh O{UH
nian Oosiee aprymenToB. [lusi KaXkaoro Habopa 3HAYeHMI apry-
MEHTOB MOJKHO OnpeAesIuTh 3HauYeHue (pyHKIuK. B nporpamMmmu-
POBaHUM T'OBOPAT, YTO (PyHKIMA BO3BpaAlllaeT CBOEe 3HAYEHHeE,
€CJIH 3a/laHbl 3HAUYEHHUA ee apryMeHToB. PYHKIIUN 00BIYHO BXO-
AAT B COCTAB BBIPAYKEHUH, 3HAYEHUA KOTOPLIX NPHUCBAWBAIOTCH
TIepeMeHHbBIM.

@YHKIIUU MOTYT OBITH PA3JIMYHBIX THIIOB: MaTeMaTHYeCKHUe,
CTPOKOBEIE, BBO/JIA ¥ BBIBOJA, JAThl U BpeMeHH U Ap. Tun Qpyuk-
OUH onpeje/iseTca BO3MOKHBIMH 3HAYEHUAMH apryMeHTOB M
3HaveHMeM QyHKIUHU. B MaTemMaTHuecKuX DYHKIUAX 3HAYCHUA-
MH KaK aprymMeHTOB, TaK U (DYHKIHUHA ABIAIOTCA YHCIA.

Maremarnueckne gpyunxuuu. B ssnike Visual Basic 2005 ma-
TeMaTu4deckue (PYHKIHUHA Peanus3yIOTCs C IIOMOI[bI0O METONOB:
CHHYC Math.Sin (), KocuHyc Math.Cos (), KBagpaTHBIA KO-
peHb Math.Sqgrt () u ap.

B aseixe Gambas u sseike OpenOffice.org Basic maremarn-
Jeckue (PDYHKIUH Pealnu3ylTCA ¢ MOMOLILI0 YHCJIOBRIX (DYHK-
Iuii: cuHyC Sin (), KocuHyc Cos () , KBaJiPATHEIN KOPEeHb Sgr ()
u Ap.

Crpoxossie dpynxuun (tabi. 4.4). B cTpokoBbiX QYHKIHAX
CTPOKaM# ABJAKTCA JHUOO apryMeHThI, Jiu00O BO3BpAaljaeMble
dbyeExknuamu 3Havenusa. B asweike Visual Basic 2005 u sseike
OpenOffice.org Basic cTpokoBsie hyHKIHMYM ONepHUPYIOT HaHHBI-
Mu B Kopuposke Unicode, a B aseike Gambas — B xoguposke
ASCII.
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@OyHKIMA BhIPDE3AaHUsA JeBOH MOACTPOKH Left ().
B dyHKIuY BLIpE3aHUA MOACTPOKH (YacTH cTpoku) Left (Crpoka,
Inusa) sHaYeHMeM GYHKIIUM ABJsEeTCH jJeBas nogcTpoka. [lox-
CcTpOKa HAuMHAETCA OT KpailHero jieBOro CMMBOJIA apryMeHTa
CTpoxa U ©UMeeT KOJIUYeCTBO CHMBOJIOB, PaBHOE 3HAYEHHIO UM C-
JIOBOT'O apryMeHTa [imHa.

DyHKNUA BRIPDE3aHUA NPaBOU NoACTPOKH Right ().
B ¢pyHKOMH BhIpe3aHMs MOACTPOKM Right (Crpoka, [HsmHa)
sHaueHWeM DYHKIMY ABIseTCs npaBas nojcrpoka. I[loacrpoka
HauuHAaeTCH OT KpaiHero npaBoro CUMBOJA aprymesTa CTpoxa
¥ EMeeT KOJMUYECTBO CHMBOJIOB, PABHOE 3HAYEHHUIO YHCJIOBOTO
aprymMeHTa [nuHa.

OYHKIUS BhIPE3aHUA NIPOU3BOJNBHOM NOACTPOKH
Mid (). B dyHKOuu BeIpesaHusA NOACTPOKM Mid (Crpokxa,
Nozuums, JnuHa) 3HaYeHUeM (DYHKIMH ABJIAETCA IOACTPOKA.
IlogcTpoka HauYuMHAETCA ¢ CHMBOJIA aprymenTa Crpoka, Io3u-
OHUA KOTOPOI'O 3a/laHA YUCJIIOBBIM apryMeHTOM [lo3Muus, 1 HMe-
eT KOJUYeCTBO CHMMBOJIOB, pABHOE 3HAYEHUIO YHMCJI0BOI'O apry-
MeHTa [nuHa.

PyHEKIOHUA ONpejfeieHUsA AJIUHBI CTPOKHM Len ().
B dyHKIUH OIpeieIeHNs JJIMHBI CTPOKH Len (CTpoxa) apryMeH-
TOM SABJISIETCA CTPOKa CTpoxa, a Bo3BpalnaeT QyHKIUS YHUCI0BOe
3HAUEHWE JJUHBI CTPOKH (KOJIMYECTBO CUMBOJIOB B CTPOKE).

dyakoua Asc (). Pyaxknua Asc (Ctpoka) OCyIIeCTBJIA~
eT mpeoOpasoBaHWe CTPOKH B YMCJIOBOM KOJ €€ NePBOro CHMBOJIA.
AprymenTom QyHKIUY ABIAETCH CTPOKA, & 3HAUEHHeM — YHCJIO.

dyaruua Chr (). Oysxknusa Chr (Uncio) OCYIIECTBIA-
er mpeoOpasoBaHHME YMCJIOBOrO KOJa B CHUMBOJ. ApPryMEHTOM
(GyHKUHE ABIAETCA YUCJIO0, a 3HaYeHHeM — CHMBOJI.

Tabnuuya 4.4. CTpokoBble PYHKUMN U UX 3HAYEHUR

2 3HaueHue
fAasik Visual Basic 2005 A3k OpenOffice.org Basic
P 9 DyHKUMU

Microsoft.VisualBasic. Len ("6ur") 3
Len ("6ur")
Microsoft.VisualBasic. Left ("KunoSair", 4) "Kuno"
Left ("Kunobanr",4)
Microsoft.VisualBasic. Right ("Kunobair", 4) "Gano"
Right {("Kunobant", 4) |
Microsoft.VisualBasic. Mid ("u=dopmaTrka", 3, 5) "bopma"
Mid ("uHbopmaTmka”, 3,5)
Microsoft.VisualBasic. Asc ("u") 232
ASC { llull )
Microsoft.VisualBasic. Chr (255) "a"
Chr (255)
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DyHrKUHH BBOJA/BHIBOJA faRubIX. B Visual Basic 2005 u s
sanike OpenOffice.org Basic gaa sBoga JaHEEIX MOKET HCHOThb-
30BAThCH QYHKUMA InputBox (), KOTOPAA HOBBOJSIET BBOJUTE
BaHHRIE ¢ NOMONILK) THATOIOBOTO OKHA BBOAa (puc. 4.7),

ApryMenraMu »TOH PYEKIHH IB-
JAIOTCA ABe CTPOKH: "Ccofwenme" H
"Baronosox", & 3HAYEHUEM DYVHKIIHH
ABNAETCHA CTROKS, BBeNEHHAS IO/IB30-
BATENIEM B TEKCTOBOE MOJIE!

A = InputBox ("CccBuesna",

"3aronoBoK™)

Eciu nmonmbaoBaTens BBEAET CTPOKY
B TEKCTOBOR [I0JIe H IMeAKHeT I0 KHon-
ke OK, ro sHaueHHeM QYHKIHE cTageT  PwWe. 4.7. lluanorosoe
CTDOKA, HBEJLEHHAS [0, IL30BATEIEM B OKHO BEOAA GYHKLIN
TEKCTOROE Toje. ECTH HOAb3oRaTeNs ~nputBox (}
IEedKHeT 110 KHONKe Omaena, To 3HaueHveN (PYHKIUY CTAHET
IycTada cTpoKa "".

B aswike Visual Basic 2005 u & asmke OpenOffice.org Basic
MJIA  BBIBOZA JAHOLIX MOMET WCIIONBROBATHCA QYHKIINA
MsyBox (}. O7Ta PYHKONA NOSBOIAET BBIBUIAATEH coobmenua ¢
DOMOIHA OKHE COOOLNEHHET, HA KOTOPOM MOMXHO PA3MECTHTEH
cnpefeseHHH HAG0P KHONOK H HHEGQODMATIMOHHKIN ZHAYOK O
THIIE COOOLIEHM]

MsgBox {"Coobusnue" [, YucKenli+4ducKon?]

[,"3aronceox"})

APryMeHT "ZooGueHus" BRBOAHTCH B OKHE COODIIeH NI,
aprymeHT UncKonl+UncKonZ? onpegenser BHEMIHENR BH OKHA,
& CcrpoKa "3aronopok” BBIBOEZMTCH B CTPOKE 3aTOJIOBKA OKHA.
Ilocnesnue [Ba apryMeHTa HE ABIAKOTCA 00A34TE I bELIMH.

o Heo0fsaTenbHEIE YacTu LpOTPAMMHOTO KOJA 3aK/II0UA-
IOTCA B KBAIPaTHAIe CKODKY,

Haopumep, anxa dyEruuu MsgBox ("Coobuenune", 48 + 3,
"3arcnocok”™) OYAET BeIBEEHO CAEAYIOMEe OKHO COOBImeHmi
(puc, 4.8).

Puc. 4.8. [lnanoropoe okHO cooGLLeHnia hyHKUMA MsqBox ()
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3uavenwe, BodBpamaeMoe GpyHKnuei MsgBox (), 3aBHCHUT
OT TOTO, KAaKasd M3 KHOIIOK HA OKHe coobumieHUi OblIa Ha)kata
(rabu. 4.5).

Tabnuua 4.5. 3HayeHuns PyHKUUKM MsgBox ()

Haxarasn kHOnKa 3Ha4veHua QyHKUMK

OK 1

OrmeHa

Cron

lMosTopuTs

lMponycTuTs
Aa
Her

~N|joo|o | AW

Oxnaxo B a3sike OpenOffice.org Basic ansa BeiBoJa AaHHBIX
YaCTO 10 CUX IOP MCIIOJIb3yeTcs onepaTop Print, KOTOpHIiA BbI-
BOJMUT CTPOKH HMJIH YHCJIOBLEIE BhIPDAKeHHA, pas/ie/IeHHbIe 3amd-
TOM WJIM TOYKOM ¢ 3amATOl, B AMAJI0IOBOM OKHE.

B sseixax Visual Basic 2005 nu Gambas gJisa BBOJla ¥ BRIBOJA
IAHHBIX Yallle UCHOIb3YIOTCHA 3JIEMEHTHI yNpaBJeHus rpadu-
yeckoro uHTepdeiica. [[na BBoZa JaHHBIX HMCIOJbL3YyeTCs 3Je-
MeHT YIIDaBJEHHUA mexcmosoe noje TextBox, a JJIA BBIBOJA
IaHHBIX — BJIEMEHT yIpaBieHusd memka Label.

@ynxuun gaTsl ¥ Bpevenu. B aseikax Visual Basic 2005 u
Gambas u B sasike OpenOffice.org Basic cymiecTyior GyHKIHK
naTel ¥ BpeMeHH. [/ onpesesleHHOCTH PacCMOTPUM (DYHKIUK
naThl U BpeMeHH, NpuHATHIe B a3bike Visual Basic 2005.

dyaknua Today Bo3BpalllaeT 3HaUeHUe TeKyIel AaThl, KO-
TOpOe MOJKHO NPHUCBOMTH NEPeMEeHHBIM TuUna Date. 3HadYeHHe
AaThl NIpeACTABAAETCH B BHAE TPOMKHM 4Ymucen #4mcio/Me-
cau/Ton#, pasgesieHHBIX BHAKOM «/».

dyaknua TimeOfday BoasBpamjaeT 3HaYeHHe TEKYIEro
BpeMeHH THuIa String, KOTOpoe MOXXHO BBIBECTH Ha HAANUCH.
3HaueHNe BPEMeHHM TNpEACTaBJAseTcs B BHAE TPOMKH 4YHCel
#Uacer: MuHyTH : CEKYHOE#, pasfeJIeHHBIX 3HAKOM «:».

dyurnus Now OAHOBPEMEHHO BOSBpAaIlaeT 3HAYEHUE TeKY-
mei JaThl U TEKYINEero BpeMeHH.

®yaKnudA DateDiff (DateInterval.Day, Datl, Dat2)
BO3BpAlllaeT Pa3HOCTH 3HAYEHUH apryMeHTos Datl, Dat2, pas-
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HYIO KOJHYeCcTBY AHeW mexay paramu. llepBeiif aprymesT
Datelnterval.Day 3ajgaeT eJUHHIY U3MEPEHUA BPEMEHH.

KonTpoasHEIe BOIPOCHI

1. Karoit THI JaHHBIX MOT'YT UMeTh APIYMeHThI ¥ BO3BPAIIIAEMEIe 3HA-
YeHUA MaTeMaTu4eCKUX QyHKIIit?

2. Kaxoif TUII JaHHEIX MOI'YT MMETh API'YMEHTEI M BO3BDAIlaeMble 3Ha-
HEeHHA CTPOKOBLIX hyHKImit?

3. Kakoil TMII JaHHEIX MOI'YT HMEThL APIYMeHTH H BO3BpAIlaeMble 3Ha-
yeHuA QYHKIIAIT BBOJIA H BRIBOAA?

4. Kaxoil THII JaHHBIX MOT'YT HMETh APIYMEHTHI ¥ BO3BPAIllaeMbIe 3Ha-
YeHUA QYHKIOHIL JaThl ¥ BpeMeHu?

4.6. OcHOBbI 00BbEKTHO-OPUEHTUPOBAHHOIO
BM3yanbHOro NPOrpaMmMmupoBaHus

IIpoekr (Project). C oxHOIt cTOPOHBI, CHCTEMBI 06BEKTHO-
OPHEeHTHPOBAHHOI'0 BU3yaJIbHOT'O IIPOrPAMMMPOBAHUA ABJISIOT-
CfA CHCTEeMAaMH NPOrpaMMMPOBAHUA, TAK KaK IMO3BOJAIOT KOIH-
POBaTh aJIF'OPUTMBI Ha 3TOM A3biKe. C APYroii CTOPOHEI, CHCTe-
MBI 00BEKTHO-OPHEHTHPOBAHHOTO BU3YAJBLHOIO IPOrPaMMHBpO-
BaHUA ABJIAITCSA CPelaMH NIPOeKTHPOBAHHSA, TAK KaK [I03BOJIA-
10T OCYINECTBJIATH BU3YAIbHOE KOHCTPYHPOBAHKE TpapuIecKo-
ro uHTepheiica.

PesyabTaToM npomneccoB NporpaMMHUDOBaHHS M KOHCTPYH-
POBaHUA ABJIAETCH NPOEKT, KOTOPHIil 00benunser B cebe mpo-
rpaMMHBIN KOJ U rpadudeckuit uarepdeiic. CuereMbr 066K T-
HO-OPHEHTHPOBAaHHOTO mporpammuposanus Visual Basic u
Gambas copepskat u unTepnperaTop, u KOMOUJIATOP, HOATOMY
IIPOEKTHI MOT'YT BBIMOJHATHCA B CAMOH CUCTEME, 4 TAKYKe MOT'YT
ObITH MIPe0oOpPa30oBaHbl B MPHJIOKEHUA, KOTOPhIe BHIMOIHAIOTCA
HeIloCPeJACTBeHHO B onepalnuoHHoi cucreme Windows.

I'papuueckuii unrepdeiic npoexra. ['paduuecknit naTep-
(eiic HeoOXOAUM ANA pPeaNUBANMHA WHTEPAKTHBHOIO KUAJOrA
MOJB30BATE/IA C 3a0yIeHHBIM Ha BHINOJHEeHHE I'OTOBBIM IIPOEK-
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roM. QcHOBOI AnA cosfganana rpadBEYecKoro HHTepdeiica pazpa-
GaTEIBAEMOrO IPOEKTa ABNAeTCA 00LCKT hoPpMA, KOTOPAA IPEA-
cTdpageT coficl OKRHO, HA KOTOPOM DASMEIIaATCH ApyryHe
oDLEKTBl — 2JIeMEHThl YOpapJeHHd,

DACMEHTH VI PARIEHNA
(puc. 4.9) HMeT pasIHYHGE
HAZHAYCHHNE B IpaduiecKoM
uaTepheitce npoerTa. Texemo-
abie noaa (TextBox) HCHOAL3Y-
HTCA [JIA BBOJA ¥ BEIBOKA JAH-
Hux, Memiu (Label) — pas
BBIBOJA JAHHEIX K HOACHHUTE -
HEIX TEKCTOR, Zpaguueckue
okra (PLctureBox) — OIA BRI-

BOIA paduKM, KHONKU
(Button) — AJAK sanycka ob6pa- Puc. 4.9, dnemeHTbl ynpasneHus Ha
O0TYHKOB CODLITHM. dopme

Mpaduuecknili MHTepdeAc NpoekTa NPeACcTABNALT CO-
ol dopMy, Ha KOTOPOW Pa3MELLEHb 3A8MEHTH
YNPABRNEHWA.

BusyanhHoe KOECTPYMPOBAHKE rpadumeckoro uaTEpdeEiica
IIPOEKTA COCTOHT B TOM, 4T0 Ha ()OPMe C MOMOIBK) MBIIIH ¢PH-
CYIOTCA» T HIIKE HHBIE 3JIGMCHTHl YIpapaeHns. Bulpas mery-
KOM MbllnsE HA [Taneru o0peKmo6 HYARHELIH 3/1eMeHT, MBI MO~
eM TUMECTHTE ero Ha GopMy paspadaTeiBaeMOro [HPOEKTA.
Ipouece pasMemend Ha HopMe DJIeMEHTOB YNPABAGHHA AHA-
JIOTMYEH PHCOBAHKIO IpadHIeCKHX IPHMHETHEOR C HCIIOIh3GBA"
HHeM rpaadeckol'o peJakTopa.

DdnerTr (Ohjects). Kak KOHCTpPY#pPOBAHHC IDAMHYECKOro
urrrepdeiica, TAK H pa3paboTKA ([POTPAMMHEOrC Ko 0a3aupyeTc
HA MCOONbLIOBAHHHE MPOTPAMMELIX 0OberToB. Kamanii o0neKT
obmagaeT onpedeseHELIM HalopuM €BOMCTE M MOIKET HCIIQNB30-
BATE OIIpefeeHHAIE METOIBI 00paboTicl JaHHLIX, Eg/IH roBopwsTh
06pasHn, To O0BEKTH — 5TC CYINECTBHTENLHEIE, CBOMUTEA 00
eRTa — »T0 NpAJATATEeALHEIC, & METONE O0BEKTA — 3TO PHATO-

JIBI.

MporpaMMHble 0GbexTbl 06NanalcT CEROWUCTEAMM 1
MOryT MCNONL30AaTHL MEeTOADbI oﬁpaﬁomm DAHHBIX,

5 Hudopvataka t UKT, 9 kL
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O6BEeKTHI MOT'YT PearupoBaTh HA BHEIIHUE COOBITHA.

Knaaccer 06eKTOB ABIAIOTCA «mabJIoHAMUY, OMPEAeIAIo-
IMHMH HaOODPBI CBOMCTB, METOLOB U COOBITHII, IO KOTOPBIM CO-
anarTca ob6beKkThl. OCHOBHBIMH KJIacCaMHi 00BEKTOB SIBJISIOTCS
00BeKTHI, peaJudyomue rpadhudeckuit HETEpGhEHC IPOEKTOB.

O6BeKT, co3maHHbIil 0 «mMabIoHyY» Kiaacca 06BEeKTOR, SIB-
JisieTcH IK3eMILIAPOM KJjacca U HacjleayeT Bech Ha0Op CBOMCTB,
MeTONOB H COOBITHH JaHHOrO KJjacca. Kamablli sk3eMmiasp
KJjacca 00beKTOB MMEeT YHUKAJbHOE A5 JaHHOTO KJIacca MM,

Hanpumep, Ha ocHOBe Kiacca 06beKTOB popma (Form), KO-
TOPBI ABJIAETCA OCHOBOM JJIs CO3NaHUsA rPapUUeCKOTo HHTEP-
(eiica mpoekTa, MOKHO CO3[aBaTh K3eMILIAPHI 0G'BEKTOB ¢pop-
M@, KOTOpbIE MOJIy4YaloT UMeHa Forml, Form2 u T. m.

CroiictBa oobexta (Properties). Kaskasiii Kiaace 06beKTOB
obsnasaer omnpezneseHHbBIM HabopoM cpoiietB. Tax, Hanpumep,
KJacce 00BeKTOB Form 00JafaeT HECKOJIBKUMH JECATKAMH pas-
JIMYHBIX CBOMCTB, KOTOPBIE ONPEENISAIOT pasMepsl 06'beKTa Gop-
Ma, ee BET, II0JI0OKEeHUEe Ha 9KPaHe MOHUTOpa U T. A. (Tabi. 4.6).

Tabnvua 4.6. HekoTtopsie cBoiicTBa 06bekTa popma

3HayeHue
T8

CeoiicTeo 110 ymonuanwio KommenTapwuii

Name Forml Wms oBvekTa, MCNONL3YETCA B NporpamMm-
HOM Kofe Ans obpalleHns K 06bekTy

Text Forml TekcT B NeBOM BEPXHEM yrNny (GopMbi

BackColor | Control Cepulia useT poHa popmel

Font MS Sans Serif, | Lpudr, eroHavepraHue U pasmep

OOuYHEDL, 8

Pagnuunblie sk3eMIIApsl Ki1acca 06BEKTOB 06JIa4AI0T OAM-
HAKOBBIM HA0OPOM CBOMCTB, OHAKO 3HAYEHUA CBOMCTB Yy HUX
MOryT orauuarhca. IlepBoHauanbHble 3HAYEHUSA CBOMCTE 00'L-
€KTOB MOXKHO YCTAHOBHUTBL C HCIIOJb30BAHHMEM JIMAJIOTOBOTO
oxHa Ceoiicmea (Properties) cucTeMbl IPOrpaMMUpPOBAHHA (CM.
npaKTHYecKyio pabory 4.1).

Tak, nna o6bexTa popma Forml MOKHO YCTAHOBUTH Tpeby-
eMoe 3HadYeHue J000r0 croiicTBa. [ 2TOro He06XOIUMO BEI-
6paTh CBOHCTBO M3 CHMCKA M M3BMEHHUTH ero sHaueHue.

3HaUYeHUS CBOMCTB 06BEKTOB MOKHO H3MEHATH B IIPOrPaM-
MHOM Koze. [[/1a npHCcBaMBAHUA CBOMCTBY 00'eKTAa HOBOI'O 3HA-
9YeHH B JIEBOM YaCTH CTPOKH MPOIPAMMHOTO KO8 HeOOX0AUMO
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yKasaTh UMs 00’beKTa U 3aTeM Ha3BaHHUE CBOHCTBa, KOTOPHIE B
COOTBETCTBUM C IIPABUJIAMM TOYEYHOM HOTAIMH DasfessioTcs
Mex Ay cobol Toukoil. B npasoit yacTu cTpoKH HEOOXOAMMO 3a-
mUcaTh KOHKPETHOe 3HAa4YeHHe CBOHCTBA!

0b6wekT.CBOMCTBO = 3HaueHuMeCBOWMCTBA

Hanpumep, HOBas Haxnuck «IlepBeIii IPOEKT» B JIEBOM
BepxHeM yriay obbexra Forml (3HadeHHMe cBoiicTBa Text)
TOABUTCA B Pe3yJIbTATE BBIIOJHEHHSA MPOrPaAMMHOI0 KoJa:

Forml.Text = "Iepssit npoext"

Metonsr o6wexTa (Methods). O6BeKTEI MOTYT HCHOJIb30-
BaTh pasJIMdHbIe MeTOALI 00paboTKu JaHHBIX. Meroasl UMEIT
aprymeHThbl, KOTOPble O3BOJIAIOT 3aaTh IapaMeTpPhl BBIITOIHA-
eMBIX JeiCTBHIA.

JIJiss MCIOJIb30BAHUSA METO/a B CTPOKE IIPOrpaMMHOTI0 KoJa
HeoOXOIUMO YKa3aTh UMs 06beKTa U 3aTeM MeTOJ, KOTOphIe B
COOTBETCTBUM C IIPABUJAMH TOYEUHOH HOTAIMM DPA3AENIAIOTCA
Meskay coboit Toukoii. B ckobkax npu He0OXOAUMOCTH 3aIIUCHI-
BalOTCA apryMeHTHl MEeTOJa, pasjelideMble 3aldThIMH!

O6wekT.MeTon (aprl, apr2)

Hanpumep, ¢ IoMOILbIO MeToAa Scale (X, y) MOMHO U3Me-
HHUTH pazMephl GOPMBI HJIU 9JIEMEHTa YIIPaBIeHnda. APryMeHThl
MeTOoJia X ¥ y ABJAITCH KoadOUIHeHTaMHI MacITabupoBaHus
IO TOPU30HTANH ¥ BEPTHKAJH, T. €. HO3BOJIAIT YBEJIUIUTD HIH
YMEHBIIUTh IIUPUHY U BRICOTY 3JieMeHTa ynpasienus. Hanpu-
Mep, MOKHO B ZiBa Pasa yBeJIMYHUTE pasMep o0beKTa 1o ocu X u
B /IBA pa3a ero YMeIIbIIUThL 00 OCH Y:

Me.Scale(2,0.5)

o Ecau npousBOAATCA onepanuu Haj camoil (opMoi, TO
BMeCTO ee MMeHH (Hampumep, Forml) B IIPOrpaMMHOM
KOJe MCIIOJb3yeTcsa uMda Me.

CobpiTHe (Event). CobniTre (Event) mpezacTaBigeT coboil
neiicTBHe, pacno3HaBaeMoe ajieMeHTOM ynpasieHus. CobbiTue
MOXKeT CO3/JaBaThbCsl IIOJb30OBaTeNleM (HanpuMep, IIeJ40K
MBIIIBIO MJIA HAYKATHE KJABUIIK) UK OBITH Pe3yJIbTATOM BO3-
JeficTBUA APYIrUX NPOTPAMMHEIX 00BEKTOB.

5
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Kaxae1it 06K T pearupyeT Ha onpe/eseHHbIi Habop coObI-
tuii. Hanpumep, kHonKa pearupyer Ha mendok (C1lick), Haxa-
tHe (MouseDown) 1 orTnyckanue (MouseUp) KHONKY MBIIIHA UJIK
Ha)KaTHe ONpeJe/IeHHON KJIaBUINY Ha KiaaBuaTtype (KeyPress).

ObpaGoTunk cobbiTua. 18 KasA0ro COBLITHA MOIKHO 3a-
IpOrpaMMHUPOBATh OTKJHK, T. €. PEAKIHUI0 00eKTa HA IPOM30-
mexmee coosiTHe. Eciu moab3oBaTess MPOU3BOAUT KaKoe-TH60
BO3JIEHICTBUE HAa 3JIeMeHT rpaduyecxoro muTepdeiica (Hampu-
Mep, IIeJY0K), B Ka4ecTBe OTKJHMKA BBIMOJHAETCA 00paboTumk
coObITusA (coOBITHITHAS mpoleAypa), NpeACTaBIAIONUI co6oit
nporpammy. IIporpaMma MoOKeT BKJIIOYATh OCHOBHBIE AJITOPUT-
MHUYeCKNe KOHCTPYKIIUM (THHellHAas, BeTBIEHNE, BLIOOD, IIUKI).

H71s1 TOro uTOOBI CO3/1aTH 3arOTOBKY 06paboTunKa COOBITHA,
HEOOXOAUMO B DpeKMMe paspabGoTKM IpOeKTa OCYIEeCTBUTH
ABOWHOMN INEJIYOK MBIIBIO MO OGBEKTY. Hanpumep, mnocie
IeJiYKa 10 KHOIKe Buttonl B okHe IIpozpammHulil k00 6yner
co3aHa 3aroToBkKa oOpaboTunKa CoOBITHSA:

Private Sub Buttonl Click(..)

End Sub

CayxebHble cioBa Private Sub m End Sub 0603HaYaoT
HavaJo u KoHer, obpaboTumnka codbiTus. Mmsa obpaborunka co-
ObITHA Buttonl Click () BKIIOYaeT B ce6s MM 06beKTa U MM
cobbITHA.

Hanee HeoGXOAMMO BBECTH B 06pabOTYMK COOBITHS npo-
rPaMMHBII KO/, KOTOPBI pealuayeT onpee e HHbIH aJrOpuTM.

rpammy, KOTOpas Ha4MHaeT BbINONHATLCS Nocne peanu-
3auuu onpeaeneHHoro cobbITHs.

KonTpoasHsie Bonpocs

1. YT0 MOKHO NBMEHUTE B BLIODAHHOM 06'beKTe: HaGOop CBONCTS, Habop
MeTO/IOB, 3HAYEHH A CBOIHCTB?

2. Kakue 06'5€KTEI MOTYT GBITH HCIIOIB30BAHEI IPpH KOHCTPYUPOBAHUH
rpagpuyeckoro uarepdeiica npoexra?

3. Ha kakne co6rITHA pearupyer KHONKA?
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4.7. *Tpadpunyeckue BOIMOXHOCTH
0B BbEKTHO-OPUEHTUPOBAHHOIO A3bIKA
nporpammMmupoeanus Visual Basic 2005

Ha ihopxe B YIPABJIAIONIMK SJIEMEeETAX MOWHO DHCOBATH JIH-
HWH, OPAMOYTOJLHEKY, CKPYKHOCTH M IpPYyTHC rpadlivecKHe
turypst. Jna pucoBaHma HeoOXOAMMO ONpPEACIHTH 00 BEKTHRI
O6racme pucosanus Graphics, IIepo Pen m Kuemd Brush.

O6xacrs pucopaama. O6sexT O61aCMb PUCCSARHUA Grapl iCs
IIO3BOJSSET BHOPATH B Ka4YecTBe 0ONACTH DHCOBAHHA OLDEAENCH-
BLO 3eMEHT VIPARISHHS 1 061aI86T METONAMY DUCOBAHMA IPA-
duueckux puryp. CHavans HeoGXOIMMO B pasaene 00biBICHAA
MepeMERHBIX ONPEREIHTE HMA 00BeKTa, HanpuMep:

Pim Granhl As Graphics

3aTCM B IPOTPAMMHEOM KoAe obpafoTynka cobHTHA Beobxo-
JUMO VKA3&Th OpPeAe eH HEBHI 2JIEMEHT YIIPABNEHNA B KAUECTAE
obaacTu pucoBaHus. OOBIYEO B KauecTBe 06s1acTi pPHCOBAHMA
BHIGHpaeTCH pasMemeHHoe Ha (popme rpadiueckoe moje (ma-
npumep, PictureBoxl):

Graphl = Mea.PictureBoxl. Createlraphics ()

Mepo. O6nerr flepo Per. onpefendAeT BT B IMHPHAY JIH-
HHH pucosaHuA. CHauana HeofSX0QHMO B pasfene obbARmend
ICpeMEHHBIX ONpedeaurh HMA 06BeKTa (Hanpumen, Perl),
VCTAHOBHUTD (BT (HaOpuMep, KPacHul Color, Red) 1 (IUDHAY
JHMHUW B NHKcenax (Hampemep, 3}

Dim ~enl As Naw P=n(Color.Red, 3)

BaTeM B IPOrpaMMEOM KoAe o6patoTdrKa coOLITHA MOXKHO
VCTAHOBHTDL HOBLIC 3HAUEHUH 1KeTd B IHPUHE JHHMT, HaLpu-
Mep:

Fenl.Color — Color.Grean

Penl.Width 15

Kuers, O6wert Kucme Brush oopefelldeT IMBeT U CTHIb 3A-
KPATHIRAH IS IPAMOYIOAbRHKOE, OKPYIKHOCTeH 1 IPYIAX 3aMK-
HyTHX OHTyp. CHagana EeofxoauMo B paagesie O0LABICHAA ITe-
DCMEHHBIX ONpeNeNUTh uMa Oofherra (HampuMep, Brushl) u
YCTAHOBHTL THII 3aKPACcKHW W IBeT (HANMPHMeEp, CIUIOMHAA 3a-
Kpacka cweero Useta SclidBrush(Color .Blue}):

Dim Brushl As New SulidBrush(Color.Blue]

3aTcM B OPOrpaMMEOM Koje ofipafoTamKa COCHTHA MOKHD
VCTAHOBHTL HOBBIH [IBET saKpacki (Hampumep, TyPIUYyDHRIA):

BErushl.Color = Color.Magenla
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I'padwraeckue Meroari. I'paduueckue QHIypH PHCYIOTCA C
MCIOMLIORAHMEM IDAGKRICCKHX METOAUE, SAMKEHYTLIE DHTYPEI,
TAKHEe KAK NPAMOYPOJIGHEKH AW 3JIIHICH], COCTOAT HA ABYX
HacTeil — KOHTYpa 1 BHyTpeHHelH ofnactu. Korryp PHUCVETCH
HCHIOJMBROBRAHNEN 3QJAHHOIO Oepa, 84 BAYTPCHHAR ofMacTh 3a-
KPaMIHBARTCA C HCIIOAB3IQBAHKEM 3aXaEHoH Kuery (Tadn. 4.7).

IBer. IlBeT yeTaHABAMEAeTCH KAK 3HAYCHHE CBOHCTBA
Color. MOXHEO YCTAHOBATE LEET ¢ HCHOIbLIOBATMEM HECKOJBb-
KHX JeCATKOB OBeTOBHX KoHcTaHT. Huke npupesens: npume-
PEl YCTAHORKH 3EJEHOr0 IBEeTs A 00BeKTa Ponl K MCeJIToro
uBeTa XnA oGBpexTa Brushl:

Penl.Cclor = Color.Green
Brushl.Color = Color.Yellow

Jas yeTaHOBKH meeva B 24-6HTOBOMN oanuTpe LgeToR RGB
HCOOJAb3yeTcda MeTel Color. FromArgb (Red, Green, Blue)},
APTYMEATAME KOTQPOI'0 ARIAKTCH TPHM THCJAA B AHAanazoHe oT 0
Z0 255 (MHTEHCHBEOCTH KPACHOTO, 3eJICHOIO H CITHEro IBETOR),
Hanpumep, Tak MOM#HO yeTARORATS OVPOVDHLIE IBeT 104 005
€KTa Brushl:

Brushl.Color = Color.FromArgn(25%,3,255)

Pucosamne rercera. Merog DrawString () DO3RONAET BLI-
BOZUATh TEKCT B OGNACTL PECOBAHMA. APIYMEHTAMY METOAA HB-
naercs Cmpoxa mexema, Mlpugm, Kucmos ¥ KoOpHMHATHE Ha-
Jana crporu. O6bextnl Ipugm (mampumep, drawFont) u
Rucmb (Bauapumep, drawBrush) HeOOXoAUMO 00LABHTE:

Dim drawFont As New Fort ("arial", 1&)
Dim drawBrush As New SclidBrush({Color.Black)

Pucosanme rexcra B NnoJe pHCOBAHEA MOMKHO OCYIIECTBHTE
TEHK:

Gravhl.DrawString("TexcT", drawFont, drawBrush,
1, 1

Cueremur koopaunar, PucoBanue JAUHHA, DpAMOYLOJILHHA-
KOB B ADYIHX QUIYp OPOM3IBOAHTCA B KOMObIOTEPHONR cHCTeMe
KOOPAHHAT, HAYAJN0 KOTOPOH DACHONOMMEHO B BEDXHEM JICBOM
¥ray (pOpMM uJa dJleMeHTa ynpasmenusa., Oce X HANpaBJIcHA
BIIPAEOQ, 4 0k Y — BARS. EAMHNUEH HEMEDEHEA 10 YMOJYAHMI0
ABNAETCH TOUKA (IHKcenn). KommeioTepHan cucrema xoopam-
nar rpadwmueckoro noad mupuHEAE 300 Touek m Bricoroit 200
TOYEK HpHUBEeNeHa HA puc. 4.10.

IIpy reoMeTPIYECKHMX HOCTPOEHHAX ¥ MOCTDOCHHN rpadgmw-
KoB QyHKIEHA yacbHee HCOOIBIORATE MAaTeMAaTHYeCK YR CHETe-
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i 50 100 150 200 250

Puc. 4.10. KomnbloTEpHasa cMCTEMA KOOPAUHAT rpaduyeckoro nons

My KOODAHMHAT, Ha4aJ0 KOTOPOM OGBIYHO HAXOAMTCA B IEHTDE
obnactu pucoammusa. Oce X HanmpaBlieHa BIpPaBo, a 0oCb Y —
BBepX. Martemaruveckas cuCTeMa KOODAMHAT rpaduyecKoro
nosa mupuHoit 300 Touek u BhicoToi 200 Touek MpUBeAEHA Ha
puc. 4.11.

Puc. 4.11. Matematuieckan cuctema koopamHaT rpaduyeckoro nons

HAas ipeobpasoBaHysa KOMIOBIOTEPHON CHCTEMBI KOODAMHAT
B MaTeMaTUYECKYIO CHCTEMY KOOPAMHAT UCIOJL3YeTCHA MEeTOX
MacmTabMpoOBaHMA M IIOBOPOTA oceit ScaleTransform () U Me-
TOJ CABHTa Havaja KoopAWHAT TranslateTransform().

Metoa

Graphl.ScaleTransform(l, -1)
obecieanBaeT nMoBopoT ocu Y.

Meron

Graphl.TranslateTransform(150, -100)
obecneunsaer caBur 1o ocu X Ha 150 ToYeK BOPaBO ¥ CABHT IO
ocu Y Ha 100 Touex BHHUS.
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Anumanud. [[718 coznanua aHUManuK (MIJII03UH ABHKeHU S
Ha 9KpaHe KaKoro-jimbo o0beKTa) NPUMEHAETCHA NPUHIMII CMe-
HBI KaJipoB (1300paskeHuil), KaK aTo AejlaeTcd B MyJIbTHILINKA"
muu. JIaa 91oro HeOOXOAMMO C ONpeNesIeHHOI qacTOTON pHCO-
BATh OOBEKT B I0JI€ PUCOBAHMUS, IPUYEM KOODAMHATHI 00bEKTa
IO HBI KasKIBII Pa3 U3MEHATHCS Ha OIIPeJIeJIeHHY IO BETMYHHY .

KonTpoabHBEIE BOIIPOCHI

1. IlepedncauTe METOABLI PHCOBAHHA TIPAPUIECKMX duryp m ux
apryMeHThbI.

2. KaxumM o6pasomM MOKHO H3MEHNTH CHCTEMY KOODAHHAT dopmBr B
rpaduuecKoro moyua?

3. KakoBbl OCHOBHBIE 3TAMKI CO3AaHUA AHUMAIIHH JBHKEeHNHA obrexTa?

MpaxkTuyeckue paboTbl KOMMNBIOTEPHOrO NPaKTUKyMa,
pekomeHAyeMbie ANA BbINO/IHeHUs B npouecce
n3y4eHus rnassl 4

“Z11 KoMnbioTepHbIA NPaKTUKYM

4.1. 3HaKOMCTBO € cucTeMamu 06bLeKTHO-OPUEHTUPOBAHHOTO U anro-
PUTMHYECKOTO NPOrpaMMUpoOBaHUS.

4.2. MNpoekt «lNepemMeHHbIe?.

4.3, MNpoekT «Kanbkynsatop».

4.4. NMpoekt «CTPOKOBbLIA KansKynaTop».

4.5. MpoekT «[atsbl 1 BpemMs».

4.6. MNpoekT «CpaBHEeHWe KOQOB CUMBOIIOBY.

4.7. Npoekr «OTMeETKa”,

4.8, MpoekT «Koasl CUMBONOB».

4.9. Mpoekt «Cnoso-nepesepThil».
4.10. MpoekT «Mpaduyecknii peaakTop».
4.11. MNpoexT «Cuctembl KOOpPANHATY.
4.12. NpoekT «AHUMaLUAY.
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MopenupoBaHue
n popmanusauus

S.1. Okpyxatowmin Mup
Kak mepapxuyeckas cucrema

Muxpo-, makpo- u meramup. Msl KuBeM B MaKpoMHpe,
T. €. B MHDe, KOTOPbIN COCTOUT U3 0GBLEKTOB, 110 CBOMM pasmMe-
paM CpaBHUMBIX C 4esjoBeKOM. OGbIYHO MaKpOOOLEKTHI pase-
JIAIOT Ha HEeXXHBbIe (KaMeHb, JbJANHA, OPEBHO U T. I.), ’KABbIe
(pacrenus, JKHUBOTHBIE, UYeJIOBEK) U HCKYCCTBeHHBIE (3HaHusdA,
CpeACTBa TPAaHCIOPTA, CTAHKH M MeXaHH3Mbl, KOMIBIOTEDEI
HT. O.).

MakpooGbeKTEI cocTosaT Ua MOJIEKYJI M aTOMOB, KOTOPKIE, B
CBOIO OYepe/ib, COCTOAT M3 3JIEMEHTAPHBIX YACTHII, PA3MeDHI KO-
TOPBIX YPE3BLIYAIHO Masbl. ITOT MHP HA3HIBAETCS MMKPOMH-
pom.

Mp&1 sxuBeM Ha muIaHeTe SeMuls, Kotopasa Bxoaut B ConHeu-
Hymo cucremy, ConHIle BMecTe ¢ COTHAMM MILIMOHOB APYTHUX
3Be3]l obpasyer HaUly raJakTuky MieuHbIH IlyTs, a munauap-
ABI TAJAKTHK 00pasyior Beenennyio. Bee aTH 06BeKTE MMEIOT
IpoMajiHble pasMepsl 1 06pasyoT MeramMup.

Bce muOroo6pasue 06sexToB Mera-, MaKpoO- ¥ MUKDPOMHPA
COCTOMT M3 BellecTBa, IIPU ITOM BCEe MATEPHAJNBHEIE O00'BEKTHI
B3aMMOZJEHCTBYIOT APYT C APYIOM M IO3TOMY OBJIaAIOT JHepru-
eit. IlogaATOE HAZ TOBEPXHOCTHIO 38MJIM TEJO obragaer mexa-
HUYEeCKOU 9Heprueit, HarpeTslii YaiftHUK — TEII0BOiH, 3apAMKeH-
HBIi IPOBOAHUK — 3JIEKTPUUYECKOH, a AAPA ATOMOB — ATOMHO.

Oxpyramomuit MHP MOKHO IIPEACTABUTH B BHIE Hepapxm-
YeCKOro psiZia O0BeKTOB: IeMeHTAPHBIX YACTHII, ATOMOB, MOJIe-
KYJI, MAKPOTeJ, 3Be3)] ¥ rajakruk. [Ipu aTom Ha ypoBHAX MOJTe-
KyJ ¥ MakKpoTesJ B 3TOM HepapXH4YecKOM psay obGpasyercs
OTBETBJIEHHE — JPYTOH pAl, CBA3AHHBIN C JKUBOIT OPHAPOIOH.

B sxuBoit mpupoge raxsxke cymecrsyer Hepapxusi: OQHOKJIe-
TOYHBIE — DACTEHHSA M KHUBOTHBEIE — NONYJIANNAN KHUBOTHBIX.



Moaenuposanue u hopmaamnsanmus 139

BepIIHHOM 9BOJIIONMH KUSHH Ha 3eMJIe ABJIAETCS Ye/I0BeK,
KOTOPBIil HEé MOJKeT KUTh BHe O0IecTBa.

Kaskaplii 4elIOBeK B OTAeJbHOCTH M 0OIIECTBO B LIEJIOM M3y~
YAIT OKPYKAOMUIA MUAD ¥ HaKalJUBalOT 3HAHUA, HA OCHOBA-
HHUY KOTODBIX CO3AIOTCHA UCKYCCTBEHHBbIE 00BEKTHI.

Bee BhIIIECKA3aHHOE MOKHO 0TOOpas3uTh B BHJE CXeMbl Ha
puc. 5.1.

FajakTHKH
3Beajibl I
ONyJIALK O6miecTBO
¥ IJIAHETHI ? = HckyccTBeHHBIE
ﬁ ﬁ 3HaHua =  00BEKTHI
Pacrenus (TexHMKA)
Mmcpgrena = i KHBOTHBIE SRR
Monexynsl => OgHOKJIETOYHEIE
AToMBI
DneMeHTADHEIE
YACTHILBI

Puc. 5.1. Mepapxuyeckas cuctema 0ObeKTOB OKPYXaloLWero mmpa

CuereMsbl M 2JieMeHTRI. aK/Iblit 00beKT COCTOUT U3 APYTHX
06'beKTOB, T. €. IpeAcTaBasgeT coboil cucremy. Bmecre ¢ TeM,
KaKAblil 00'BeKT MOYKeT BXOJIUThL B KaYeCTBe dJIeMEHTa B CHCTe-
My 0GoJiee BBICOKOTO CTPYKTYPHOTO YDOBHA. fAsnserca n1u 00b-
eKT CHCTEeMOH UM 2JIeMEeHTOM CHCTEeMBI, 3aBHCHT OT TOYKH
3peHus (Lesed HCCIeNOBaHUMA).

CucTema COCTOMT U3 0OBLEKTOB, KOTOPbIE Ha3blBAIOTCA
3/1EMEHTaMM CUCTEMBI.

HanpuMmep, aroM BOZOPOAA MOXMKHO
paccMaTpHBaTh KaK CHCTEMY, TAK KAK OH ®
COCTOMT U3 MOJIOMKUTEIBHO 3apsAMKeHHO- | ® |
TO ITPOTOHA ¥ OTPUIIATEIBHO 3aPAKEHHO" |
o 3JeKTpOHA. N =

BMmecTe ¢ TéM, aToM BOAOpPOJAa BXO-

IUT B MOJIEKYJIy BOABI, T. €. ABJAETCH Puc. 5.2. AToMm
3JIEMEHTOM CHCTeMbl 0oJiee BBICOKOTO  BoAopoaaw Monekyna
CTPYKTYypHOTO ypoBHS (puc. 5.2). BOA

€,
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HenocrrocTs cucremel. HeofixomuMbim YCAOBHEM CcylIlec-
TBOBAHAA CHCTEMEBl SBISETCR ee KeAOCTHOE QPYHKUHOHHDOEA-
mne. CucreMa ABIACTCS He HAGODOM OTAEIBHBIX 0bEKTOR, 4 o~
BOKYIHOCTBI) RBAHMOCBASAHERIX 3JIEMEHTOR,

Hanpumep, eclid CACKHTE B Ky4ay YCTPOHMCTRBA, KOTODBIE
BXOZAT B COCTAR KOMILIOTCPA (IPOIECCOD, MOAYJIE ONEPATHR-
HOY NAMATE, CHCTEMHYIO ITATY, FECTKMIT JHCE, KOPIIVC, MOHM-
TOP, KIARMATYPY ¥ MEIIIL), TO OHM He 00pasyvioT cucreMy. Kou-
OBOTEP, T. €. LNelocTHO (OYHKIHOHHPVIOOIAA CHOTEMA,
ofjpaayeTca TONLKO MOCHE (PHIMHECKOTD HOARJIOYEHIA
YCTPOHCTE APYT K APYI'Y, BRAMYEHWA THTARMA H 3JaCPYSKH OTle-
PanpoOHHOH creTeMBl (puc. 5.8).

Ecan ua creTeMbI YIAIUTE XOTs Gkl O4HE 3JIeMEHT, TO OHA
MOXET OePECTdTh HYHKIHOEHPOBATH. TAK, €CIAH VAATHTL OLHA
U3 YCTPOMCTE KOMOBITEPA (HAIPHMED, NPOIECCOD), KOMITHI-
Tep BEIRACT M3 CTPOA, T, e. IPEKPATHT CBOE CYINeCTBOBARME KAK
CHCTEMA.

Pue. 5.3. O1enbHbe ofbekTs (YCTpOWGTRA) U LABNOCTHAR CUCTEMa
(KOMIMBIOTED)

BaaiwMocBA3b 3IeMEHTOB B CHOTEMAX MOKET HMETh pasTHy-
BY Opupoldy. B HeRHBoHE Opmpoze B3ANMOCBISH IIMeMEHYOR
OCYIMCCTRIALTCA ¢ MOMOIILI0 QH3NUBCKEX BIANMOZCHCTBMI:
* BeHCcTeMax MeraMmupa (Eanpusep, B ColHeqHoH cucTeme)
HTEMEHTEL B3RHMOICHCTEVIOT MeK Ay coB0H TIocpeacTRoOM
CHJI HCEMHPHOTO TATOTEHMHA;

¢ B MAKDOTENAX TPOHCXOANT 3JeKTPOMAIHHETHOE B3akMo-
e AU TENEe MEMKIY aTOMaMK;

# B A1TOMAX SHQMEHT&])HHE YACTHITRI CRI3AHLE] ARePDHRIMHA H
SIMEKTPOMATHM THBIMIY BR3aMMOACHCTBHAMM,

B xueoft opupose Les0CTHOCTE OpTaHAIMOR OheCcIeYfBacT-
CH XHMHTECKIMH B3agMOJeICTEHAME MEXIY KJeTKAaMH, B Ob-
UIECTEE — COLMANEHBIMM CBH3AMHM H OTHOIICHEAMH MEKIY
MOABMH, B TEXHEKE — (YHKOHOHATLHLIMH CBASHMM MESKIY
YETpOHUTBAMK H T. I.
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CroiictBa cueTeMbl, Kasnaas cucreMa obaiaeT onpeaeaes-
HBIMH CBOHCTBAMY, KOTOPEHE, B IEPBYID OUepelb, 3ABHCHT OT
Ha6op8a COCTABILIONINX e anemerToB. TaK, CBOHCTBA XEMNYRC-
KWX 3/eMeHTOB 3aBHCHT OT CTPOSHHA HX STOMOB.

ATOM BOBOPOAA COCTOHT M3 HBYX — e

3IEMEHTAPHBIX HAaCTHL (OIPOTOHE H € -
3JIEKTPOHA), H COOTBETCTBYEOINHME X&H- ' @ | ;
MITIeCKHH SJICMEHT HABJISETCH TasoM. - \

ATOoM JUTHA COCTOMT N3 TPEX Teone . .
MPOTOHOB, YeThIpexX HelTpPOHOB H e
TpeX JJCKTPOHOB, M COOTEETCTBYIO"  po. £ 4 ATomBOAGHOAA
OIHH XUNHISCKHH 3neMedT ABIACT- V aTOM NATIS
cH NeIOTHEIM MeTaIoM (puc. 5.4).

CROICTEA CHCTEMBI 3aBHCAT TAKMKE 0T CTPYRTYPLI CHCTEMEI,
T. . OT THTIA OTHOLEHHH B cBs3ell BIeMeHTOB CHCTEMEL MEX LY
codoii. Ecam cucTenmEl COCTOAT U3 OAHHAKOBEIX 2JeMEeHTOH, HO
o6IafAKT PAIHEIMA CTPYKTYDAMM, TO HX CBOHCTBA MOTYT CV-
MIeCTBEHHO PasIudaTecs. Hanpumep, aimMas, rpagmT H yrie-
pOjHAS HAHOTPYOKA COUTOAT H3 OAMHAKOBHIX ATOMOR {aTOMORB
yraiepoza), OAHAKO CIOCNGHI CB agell Mer Iy aToMaMHK (KPHCTA-
JHYeCKIe PENIeTKH) CYIMEeCTBeHED PAIINUARITCH (pmec. 5.5).

B mpucranmnyecKol pelleTKe aamasa B3AMMOgEHRCTRIE
MCIKRY aTOMaM¥ OY¢Hb CHALHOE II0 BCeM HATIDABACHHAM, m03-
TOMY OH SBIZETCS CAMBIM TBEPAbIM BEIICCTBOM HA NIaHETE B
CYIIECTBYET B (QODPME KPHCTAJLIOR.

B KpHCTALIHTCCKOHA penreTke PpadiTa aTOMBI pasMEIICHBI
CTOAME, MEXLY KOTOPHIME B3armogeiiereue cnaboe, MOSTOMY
OH JIETKO KPOIIETCS U MCHONbIYeTCs B IpUdensx rapaEgaei.

VrieposHas BAHOTpY (KA DpeACTABNACT Cob0H CBEPHYTYIO B
NUIHEAD I0CKOCT h KPHCTALTHYECKOH DelleTKE TpagITa. Ha-
HOTPYOKN OuUeHb NMPOYHEIE HA PA3PHIB (XOTA HEMEIOT TOAINHEHY
CTEeHKY B OAWH aTOM yraepoja). Hurs, caenasnad U3 HAROTPY-
60K, TOJITHEOH ¢ Ye0BEeTeCKHH BOJIOC cnoCo0Ha YARpKHABATD
rpys B COTHHM KUJIOPPAMMOE. JNEKTPHYECKHE cBOCTBE EAHO-
TpyGOK MOI'YyT MeHAThCA, STO HAE€JAET HX OJHHM H3 OCHOBHRIX
MATepPHANGE HAHOINCKTDOHHKHA.

i
Loy AN

Puc. 5.5. KpucTannuyeckue peWETEM AAMa3a, rpadmnta
W yrnepeaHas HaHoTpyOKa
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50

'€ BOIIPOCHI

it
KonTpoas

1. TipuseauTe NPUMEPHI CHCTEM B OKPYIKAIOMIEM MHpe.

2. Obpasyior Ju cucTeMy YCTPOHCTBA, M3 KOTOPLIX COCTOHT KOMITBIO-
Tep: no cbopru? mocse c60pru? Mocie BRIIOYEHHA KoMnosioTepa?

3. Ot yero 3aBUCAT CBOMCTBA CHCTEMEI? IIpusenwuTe npuMeps! cucTeM,
COCTOAIIMX M3 OAHMX ¥ TeX JKe 9JIeMeHTOB, HO 001aJAI0MMX Pa3IHY-
HBEIMHW CBOMCTBaAMH.

5.2. MogenupogsaHue, dopmanusauums,
BU3yanusauus

5.2.1. MopenupoBaHue Kak MeToa NO3HaAHUA

Moneauposanue. YesoBeuecTso B cBOeIH AedATeIbHOCTH (Ha-
V4HOIf, 06pasoBaTeNbHOI, TeXHOJIOTHYECKOil, XY 03KecCTBeHHOHN
U JIP.) HOCTOAHHO CO3AET M UCHOJb3YeT MOAETH 00 heKTOB OKpy-
maiomero mupa. Crporue mpasuia MOCTPOEHUsT MOenelt ctop-
MYJIMPDOBATE HEBOSMOKHO, OJHAKO YeJIOBeYeCTBO HAKOMHIIO 6ora-
ThIi OIBIT MOJETHPOBAHUS PasJMyYHBEIX 00BEKTOB U IPOIIECCOB.

Mozesnu urpaior YpesBbIMAKHO BasKHYIO POJE B IPOEKTHPO-
BAHHMM M CO3JaHMM PA3IMYHBIX TEXHHYECKUX YCTPOMCTB, MAIINH
Y MEXaHU3MOB, 3[IaHMI, 3IeKTPUYECKHX Leneil u T. 1. Bea npex-
BapUTEeIbHOTO CO3JAHHUS UYEpPTexa He-
BO3MOJKHO HM3TOTOBUTH Jake IIPOCTYIO
AeTajib, He TOBOPA YKe O CIOKHOM Me-
xaHuaMe. B nponecce npoexTupoBanus
3MlaHUI W COOPY’KeHWIl KpoMe dYepre-
JKeH 4acTO UBrOTABJIMBAIOT UX MAKETEI,
PaspaboTka ajeKTpHYeCKOW CXeMbl Puc. 5.6. nekTpuieckas
00s3aTeIbHO NPEAIIEeCTBYET CO3AAHUIO cxema
3JIEKTPHYECKHUX Ileneii (puc. 5.6) ur. 1.

Passutne HayKM HEBOBMOIKHO Ge3 CO3mAHMS TeopeTuyec-
KHX MojeJie# (Teopuii, 3aKOHOB, THIIOTE3 ¥ T. A.), oTpakaro-
IQUX CTPOEHHE, CBOMCTBA M NOBEAEHME DeaJbHBIX OOBEKTOB.
Cosnanme HOBEIX TeOpeTHUYECKHX Momenei HHOTAA KOPEeHHBIM
o6pa3oM MeHseT NpeACTABICHME YeJIOBEUECTBa 06 OKDYIKa0-
IeM MHpe (HanpuMep, TAKYIO POJIb CHITPAa FeIMONeHTPHIec-
Kas cucrema mupa Konepruka). UcTurHOCTE TEopeTHuecknx
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Mogeseii, T. €. UX COOTBEeTCTBME 3aKOHAM PeaJIbHOI'0 MHpa, Ipo-
BepAETCSH ¢ MOMOIIBIO OINBITOB U 9KCIEPUMEHTOB.

Bee Xyjo0)KeCcTBEHHOE TBOPYECTBO (PaKTHYECKH sBJIAETCA
mporeccoM cosfaHusa mopenei. Hampumep, Takou JuTepaTyp-
HBIi 2KaHp, KaK 6acHsA, IePeHOCUT PeasibHbIe OTHOIIEHHUA MEXAY
JIIONBMY HA OTHOIIEHUS MEMAY KUBOTHBIMHU U (PaKTHIECKH CO-
37aeT MOJEJHM YeJOBeUeCKUX OoTHoIreHuit. Bosee Toro, npakTa-
yecKkH Jo0oe JUTEepaTypHOe IPOM3BeJeHHe MOXKeT paccMaTpH-
BATBCA KAK MOJeJb PeasbHOM uesoBedeckoi xxusau. Mogeramu,
B Xy 0KeCTBEHHOH (hopMe OTparKaioliMi PeaJTbHYyIo JeficTBH-
TEeJIbHOCTD, ABJIAIOTCSH TAKIKE KUBOIMCHEIE [I0JOTHA, CKYJIBITY"
pBI, TeaTpaJbHbIe OCTAHOBKH H T. I.

MopgenupoBaHue — 3T0 METO/, NO3HaHWS, COCTOSALLMIA
B CO30aHUU1 U CCNeaoBaHuy Mogenen.

Mopmeas. Kaxaprii o6bekT uMeeT 60JIbIIOE KOJHUUECTBO Pa3d-
JMYHBIX CBOMCTE. B nmponecce mocTpoeHust MOJIeIH BBIJIEISI0TCA
raaBHBIE, HAuboJee cylecTBeHHEIe I IPOBOIMMOTO UCCIe/10"
BaHUsA CcBoOiicTBa. B mpollecce McCAeJOBAHUA A3POJHMHAMHUYIEC-
KMX KauvecTB MOJEJH caMoJieTa B aspoAMHAMHUYECKOil Tpybe
BajkHO, YTOOBI MOJIeJIb UMeJIa FreoMeTpHUIecKoe nonobue OpUru-
HAaJy, HO He Ba’KeH, HallpuMep, ee IBeT. IIpu oCTPOEHHUH JIEK-
TPUYECKHX CXeM — MOJieJieil dJIEKTPUIeCKUX nemneil HeoOxo M-
MO YYHMTBIBATH MOPANOK MOAKJIIOYEHNA dJIEMEHTOB HEeNH ApYyT K
ApYry, HO He BaXXHO MX reoMeTpPUYeCKOe PACIOJIOXKEHHe APYr
OTHOCHTEJBHO Apyra ¥ T. 1.

Mopens CO34aeTcs 4eNnoBeKoM B Mnpouecce No3HaHuA
OKPYXAIOLLEro MvMpa v OTpaXaeT CYUWeCTBeHHbIe C TO4-
KU 3pEeHUsl Lenu MPOBOAVMMOrO WCCNeaoBaHus (uenu
MOAENMPOBaHna) CBOWCTBA M3y4aemoro obbekTa,
ABNEHUA UK poLecca.

PasHble HAYKH MCCIEAYIOT 00beKThI MOJ Pa3HBIMH yIIaMu
3PeHUS U CTPOSAT PASINIHbIE TUIIBI MOJEJIeN. B ¢pusure usyua-
IOTCA MIPOIECCH] B3aUMOAeHCTBHA U U3BMeHeHN A 00'bEKTOB, B X1~
MUU — WX XAMHUYECKHH cocTaB, B OMOJIOIMM — CTPOeHHEe U
moBe/ieHHe JKUBBIX OPraHU3MOB U T. .

PaccMoTpHUM B KaduecTBe IpUMepa 4ejloBeKa, B Da3HBIX HAy-
KaxX OH MCCJIEAYyeTCA B PAMKAX PasJMvHbIX Mojeneii. B paMKax



144 I'sara 5

MOXAHWKH I'0 MOKHO PACCMATPHEBATE KAK MATEPHANLHYIO TOY-
K¥, B XHMHH — Kak O0BEKT, COCTOAITUE M3 PAIIAYHEIX XHMU-
YeCKUX BEINECTR, B DHONOrHN — KAK CHGTEMV, CTPEMSLIVIOCT K
CAMOCOXDEHEHUK) B T. [.

l'eorpadimna, noenroce xemo, CYXOXOACTRO I aApyrie obnacra
9EJIOBCYCCKOM J/IEATEBHOCTH HCHOSMOMHEBI 63 MH(PODMAIEOH-
HBIX MOZCJeH NOBEPXHOCTH 3¢MJIH B BRe xapT. Pasapunpeie
TRNLI TEOrpadui4eckux KapTr (TOJUT#yecKHe, (GHIHYCCKHE |
T. 4.} IpencTanasoT cofoil HEQOpMallMOHERIe MOJENTH, OTPAIKS-
IOIIHE PAINIMYHBIE OCODEHHEOCTH 3€MHOH TIDBEPXHOCTH, T. €. OJEH
E TOT e 00BEKT OTPAMKAIOT HECKOILKO Mojenelt (pHe. B.7)

Puc. 5.7. Moagenv 3amHON NOBEpXHOCTY - —
bursmuecKas M AONUTUYECK:HS KAPTH Mnpa

Bna onucanns n KccnegosaHna 0fHOMO M TOro Xe 0BL-
EKTA MOryT MCMONL30BATLCA HECKONBKO MOdene .

Bmecre ¢ Tem, paznbie 06Ler TR MOTIVT OTMHCBIBATHCA OROH
mogenvio. Hanpumep, A0 onucanmna nBHKeEHA NXaHeT, ABW-
HEHHA ADTOMOOHAA WM ABWKCHHA MAYA B ONDPEACICHHRIX
VCIOBHAX (pasMepnl 06'BeKTa rOpasfo MeHBIIE erd nepeMeine-
HIH) MOXIIO HCNIONBb30BATEL OAHY H TY e MOIeNns JBHHICHHA Ma-
TEPHANBPHOH TOUKM.

Ans onucaHus M necnenoBaHne paaHmx aBbekTos Mo-
KET ACNONLAVBATLEH DAHA M TA Xe MOAEND.

Huxaran Mogess He MOXeT 3aMeRnTE caM obnext, Ho HpE pe-
IIEHWW KOHKDEeTHOR 3AJAYH, HOTAA HAC UHTEPECYIOT OlpeeeH-
HEI# CBOHCTBA H3YUREMOre O0meKTa, MOOeNL OKAasbIBAeTCH NOJIe3-
HEIM, & ITOAYAc M €ANACTECHHRIM UHCTPYMEHTOM HCCJeN0BAHUS,
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KOHTPOJIBHBEIE BOIPOCHI

d8

1. ITpuseauTe IPUMEPEI MOAEJUPOBAHIA B PA3JIAIHBIX obnacTAX ges-
TeJILHOCTH.

2. MokeT 11 06beKT HMeTE HecKoJIbKo Mozeneii? [IpuseauTe mpuMepsl.

3. MoryT i1 pasHble 06'beKThl OIMChIBATBCH OHOIA 1 TOil 3Ke MOJIesIBIo?
Ecau ga, TO IpABEJHTE IIPUMEPHI.

5.2.2. MatepuanbHbie U UHPOPMaALMOHHbIE MOAENN

Bce Moie/IA MOKHO pa3buTh Ha ABa OOJBIINX Kacca: MOJe-
1Y MaTepHaJbHbIe U MOJe N MH(POPMaNMOHHBIE.

Marepuajbusie Moxeau. MarepraibHbIe MOZEIH I03BOJIA-
JOT IPEACTABUTH B MATEPHAIbHOM garasagHaou opme 00BEKTHI,
HeJOCTYIIHBIE JJisi HEemoCpPeACTBeHHOTO HCCJIeA0BAHMA (oueHb
GoIbIIIE MM OUeHb MAJeHbKIe 00BEKThI, 04eHb ObICTPhIe MK
oueHb MeJJIeHHBIe mpoleccsl u Ap.). Hanpumep, MakeTsl 31a-
HUH U COOPYIKEHMI IO3BOJIAKT apXUTEKTOpaMm BHIOpaTH HaH-
Jy4IIne IpajgocTPOMTe bHBIe PEllleHHs, MOJeJH CaMOJeToB U
ropabJieit Mo3BOJIAIOT HHIKEHEePaM BHIOPATH ONTHMAJIBHYIO (DOP-
MY 3TUX TPAHCIOPTHBIX CPEJACTB.

MarepuaibHbie MOEJH YaCTO NCIOJb3YIOTCA B IIponecce 00-
yueHnns. B Kypce reorpadun nepsbie npea-
CTABJIEHHMA O Hallell IraHere 3eMJs MBI
rosiygaeM, uaydas ee Mofesp — IIodyc
(puc. 5.8), B Kypce GusUKU usydaeM pado-
Ty ABUraTeNsd BHYTPEHHEr0 CrOpaHuA IO
ero MoZie/if, B XMMHH IIPU H3y9eHHUHU CTPO-
eHuA BEIecTBa HMCIONb3yeM MOAEeNH MO-
JIeKyJ ¥ KPHUCTAJLIMYECKUX DEeIleToK, B
6UOJIOTHH U3y4aeM CTPOeHME YeJIOBeKa 10  Pyc. 5.8. MNpeameTHas
AHATOMHUECKHUM MYJIAMKAM. Mogens —

Hudopmanuornsie moxeau. Hudop- rnoGyc 3emnm
MAaInMOHHBIE MOJEIH MPeACTABIAIT 005"
€KTHI ¥ IIPOLecChl B 00Pa3Hoi WK 3HAKOBOH QopMme, a TAKIKe B
dopme Tabaun, 6J0K-cxeM, rpados U T. A.

OGpasHbie MOAe M (PUCYHKH, (hoTorpaduu u Ap.) IpeacTas-
nsoT coboil 3puTeabHble 06passl 00BEKTOB, 3aQ)UKCHPOBAHHBIE
HA KAKOM-Im00 HOcuTese mHbopmanuu (bymare, (pOTO- M KH-
HOILTeHKe 1 Ap.). IIIupoko ncnosas3yioTes obpasHsie HHGoOpma-
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OHUOHHBIE MOZeNH B 00yueHHH, rie Tpedyercs KiaccupUKamus
00beKTOB 0 MX BHENIHMM NPH3HAKAM (BcrioMHUTE yueGHBIE
IJIaKaTH 110 GoTaHMKe, OHMOJIOrUM U (DU3HKe).

3HaKOBBIe HH(DOPMAIIMOHHEBIE MOZE/IH CTPOATCHA C HCIOJb-
SOBAHHMEM DAa3JIMYHBIX SA3BIKOB (3HAKOBBIX CHCTeM). SHAKOBASA
UHPOPMAIMOHHAA MOJETIb MOMKET ObITh npezacrasjeHa B hopme
TeKCTa (HaIpuMep, IPOrpaMMbl HA S3bIKE IPOrpaMMHUPOBAHUS)
WIH QOPMYJIsl (HAOPHMED, BTOPOro 3akona HuoToHA F =ma).

IInpoxo pacmpocTparerbl HHGOPMAHOHHLIE MOZAENIHN B
(opme rabaun. B nepuopmueckoii TabaHIe XUMHIECKUX DJIe-
meHTOB II. . Menneiseesa (puc. 5.9) XUMUYECKHe 3IeMEHTHI
pacmoJiaraloTcsa B A4eiiKax TabJHIbl 0 BO3PACTAHUIO ATOMHBIX
BECOB, & B CTOJ0LAX — 110 KOJIMYECTBY BATEHTHBIX 3JIEKTPOHOB.
BaskHO, 9TO M0 0JI03KEHUI0 B TAGAMIIe MOMKHO OIpeJleIuTh He-
KOTOpbIe (DUBNYECKHE U XUMHUYECKNe CBOMCTBA 3JIeMEHTOR.

ITpu nocrpoenuu MHGOPMALMOHHBIX MoOZieJIel HEeKOTOPBIX

| i 3} o | NEPHOMMECKAA CHCTEMA DJIEMEHTOR Vil Vi
} | JLH. MEHEJIEEBA
|
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Puc. 5.9. UndopmauuonHas mogens — Tabnuua anemeHToB MeHnoeneesa

THIIOB OTHOBPE@MEHHO UCIIOJIb3YIOTCA CHCTeMa rpadHuecKux aie-
MEHTOB 1 3HaKoBas cucrema. Tak, B 6/0K-cxeMax aJIropuTMOB
HCIIONIB3YIOTCA pAa3/IMYHBIE reoMeTpuuecKue (Urypsl masi o6-
O3HAYEHHA 3JIEMEHTOB aJropuTMa M (OPMAaJBLHEIN AaJITOPHT-
MUYECKHIl SI3BIK VIS 3aIHMCH KOMaHJ IPOrPaAMMBI (puc. 5.10).
Basknyio pons urparor mEGOpPManMOHHbIE MOJiesId, KOTO-
pble 0TOOpakaioT MepapXH4YecKHe cHCTeMbl. B 6HOJOTHE Bech
KUBOTHBIN MUD DACCMATPUBAETCA KAaK MePAPXUYECKAA CHCTe-
ma (Tun, KJjaace, oTpaj, ceMeHCTBO, POJ, BHA), B HH(pOpMaATHKEe
HCnose3yerca uepapxuveckas gaiiiosasi cucremMa u T. 1.
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A:=3
B:=4
na ue'r
A=A+1 B:=B+1
X:=A+B X:=A+B

Puc. 5.10. WHdopmaumoHHasa moaens — Bnok-cxema anropurma

B uepapxudecKoit nH(GOPMAIMOHHON! MOAEIN 00BEKThI Pac-
IpejieJIsiIOTCA [0 YPOBHAM, OT IE€PBOTO (BepxHero) ypoBHs J0
HMsKHero (mocaexHero) yposusa. Ha mepBom ypoBHe MOeT pac-
[IOJIAraThCs TOJBKO OfMH 3JeMeHT, KOTOPBIN ABJIAETCA Bepliu-
HOI MepapXuyecKoil CTPYKTyphl. OCHOBHOE OTHOIIEHIE MEH Y
YDOBHSIMH COCTOHT B TOM, UTO dJeMeHT 6oJiee BLICOKOIO YPOBHA
MOJKeT COCTOSITh U3 HeCKOJbKHX SJIEMEHTOB HUKHETro yPOBHI,
IPH 2TOM Ka’K/(bIil DJIEMEHT HUKHET0 YPOBHSA MOKET BXOAUTDL B
CcOCTAB TOJBKO OJHOTO 3JIeMEHTa BEPXHEro YPOBHI.

o Vao6HEIM criocofOM HATJISJHOTO OPEeACTABJIEHHUS Hepap-
XUIeCKUX MHPOPMAIMOHHBIX MOJIesIeil ABJIAIOTCA rPpadsl.

DjieMeHTHI HepapXUUecKoil Moe I 0To0parkaiores B rpa-
tbe oBasamu (Bepmmuamu rpadga).
DJIeMeHTHI BePXHEro ypoBHs HAXOAATCS B OTHOLIEHUH «CO-
CTOHTH W3» K 2JeMEeHTaM 0oJiee HUBKOTO ypoBHs. Takas
cBA3H MEKAY dJeMeHTaMu orobpaxaercd B (opme Ayru
rpada (HanpaBIeHHON JHHHA B (hopme CTPEJIKH).
I'padsl, ©MeOIIHE OJHY BePIIMHY BEPXHEro ypoBH#, HAIO"
MHHAIOT [JepeBbs, KOTOPhIe PACTYT CBEPXY BHH3, IOITOMY
HaseIBaOTCA JAepesbamMu. PeGpa mepeBa MOI'yT CBA3BIBATH
O00'BEKTHI TOJIBKO COCEIHNX MepapXudecKuX YpOBHel, IpH-
YeM KaKIbii 00beKT HIKHEro YPOBHS MOKeT ObITh CBA3aH
pedpoM TOJBKO ¢ OZHHM O0BEKTOM BepDXHEro ypoBHS.

Ilns omucaHUs MCTOPHYECKOro Ipomecca CMEHBI IOKOJIe-
HUI ceMbH MCIOIb3YIOTCA MH(POPMAIMOHHbBIe MO/EJH B (hopme
reHeaIOTHYECKOro JAepesa. B KadecTBe IpUMepa MOKHO pac-
cMOTpeTh (PparMeHT reHeaJOrM4ecKoro Aepesa JHHACTHH Pio-
pukosuuei (pic. 5.11).
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CeaTocaas

Baaaumup

Hpocnas
Myapsrit

Bceesouaog

CesaTocias Hasacaas

Puc. 5.11. UndopmaLmoHHas Mofens — reHeanoruieckoe nepeso
Piopukosuyeii (X-Xl sexa)

KouTposasuslie Bonmpocsl

1. TIpuBeuTe IPUMEPEI MaTEePHAILHELIX MOJE e,
2. Ilpusegure npuMeps! HHOOPMAIHOHHEIX MOE el PasJINYHEIX BUIOB.

IbHOT'O BBINTOJIHEHU A

5.1. 3adanue c passeprymuoim omeemon. [locTpouts ¢hparmenT uepap-
XHYECKOH MOJIe/IH JKMBOTHOTO MUDA.

5.2. Badanue ¢ paseeprymuoin omeemon. Mocrpouts dparmeHT Mmoje-
JI¥ TeHeaJIOrMYeCcKOro epesa Ballei ceMbH.

5.2.3. ®opmanusauus u Bu3yanusauus
MHPOPMaLMOHHLIX MOaenen

Ha IIPpOTHAMEeHHNH CBOEH HCTOPHH YeJIOBEYEeCTBO HCIIOJIB30BA-
JIO Pa3IMYHBIe CIIOCO0BI M MHCTPYMEHTHI JJIsl CO3JaHusS WHDOD-
ManuOHHBIX MOJieJIell. TH CIIOCOOBI MOCTOSHHO COBEPIIEHCTBO-
Basnck. Tak, nepBbie nHMDOPMAIIHOHHBIE MOJIE/IH CO3/IABATHICH B
(hopme HacKaJIBHBIX PUCYHKOB. B Hacrosmee BpeMs MH(popMa-
LIOHHbIE MOJENIN OOBIYHO CTPOATCH U HCCIISAYIOTCA C UCIIOIB30-
BAHHMEM COBPEMEHHBLIX KOMIIBIOTEDHBIX TEeXHOJIOTHIL.
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OnucareasHble MHGpOpManHOHHEbIe Moean. OnucareabHbIe
uHDOPMAIMOHHEIE MOJENH 0TOOpaKaroT 00'bEKTHI, IMPOLECCHl U
ABJICHUS KAUYECTBEHHO, T. €, He UCI0Ab3YA KOJHYECTBEHHBIX Xa-
pakrepuctTuk. OnucarenbHbIe HHPOPMAIMOHHBIE MOAEIN 00BIY-
HO CTPOATCA € UCIIOJNb30BAHNEM €CTECTBEHHBIX ABBIKOB M DUCYH-
KOB.

1.2.2. 3HakoBble cucTembl WHdopmatuka u UKT-8 I35~

B mcTOpuM HAYKHM M3BECTHBI MHOTOUMC/IEHHBIE ONMCATeIbHBIE
uaGopManuoHHbIe MoJeH. Tak, reIMoneHTPIYecKasi MOAeIb Mupa
KomepHuKa Ha €CTECTBEHHOM fA3BIKE (DOPMYIHPOBAJIACEH CJIEAYIO
M 00pasoM:

e 3emus Bpamaerca Bokpyr Conrna, a JlyHa Bpaiaercs

BOKpPYT 3eMJIH;
e Bce muaHeTH! BpamawoTrcsa Bokpyr CoaHna.

OnHako 6ojiee HATJIAAHO ee Mpe/icTaBjeHre B BU/e PUCYHKA
(pue. 5.12).

Cdpepa
HEMOABWXHbIX 3837

Onurep _
3emns
BeHepa
CarypH
Mepkypuit
ConHue

Puc. 5.12. OnucaTtenbHas MOAENb FENMOLEHTPUHECKON
cucTemMsl Mupa KonepHuka

B husure ABIeHUE 9TEKTPOCTATHYECKOTO B3aMMO/EMCTBUSA
ABYX 3apsfi0oB OINMCHIBAETCS HA €CTECTBEHHOM A3BIKE TaK: «JIBa
ONHOMMEHHBIX 3apAfa OTTAJKHBAIOTCHA, a JBa DPasHOMMEH-
HBIX NPUTATHUBAIOTCH» .

Jlns HATJIAZHOCTH MOXKHO HAPHCOBATEH JMHUU HANPAKEH-
HOCTH 3JEKTPOCTATHYECKOrO MOJA U 9KBUNOTEHIMAIBHBIE 110~
BepxHOCTH (puc. 5.13).
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Puc. 5.13. OnucarensHas Mogens B3aUMOAencTens
ANEKTPUYECKWNX 3apaaos

B XumMum cTpoeHHE MOJEKYJIBI @
BOZABLI MOXXHO KaYeCTBEHHO OIMMCAThH Ha
eCTeCTBEHHOM  fA3bIKe: «Momaekyia
BOZABI COCTOMT M3 aToMa KHCJIO0POja H
ABYX aTOMOB BORODORAY. Puc. 5.14. OnucarensHas
s HarIsaHOCTH CTPOEHME MOJIe- MOZE/Nb MOMEKY/Tbl BOfIb!
KYJIbl MOXKHO HapucoBarTs (puc. 5.14).

Dopmanu3anus HHOOPMANMOHHBIX Mogesaeil. C HOMOMIBbIO
(hOPMAJIBHBIX A3BIKOB CTPOATCH HOPMAIbHBIE HH(POPMALNOHHEIE
Mojen. MaremaTuka SIBJIAETCS IIMPOKO MCIOJIb3yeMBIM ¢op-
MAJIBHBIM A3BIKOM. C HCIONIL30BAaHMEM MATEMATHYECKHX IOHS-
THA 1 (POPMYJI CTPOSATCH MaTeMaTHUYecKHe Moxean. MaTemaTuka
BKJIIOYaeT Pa3Iu4YHble (DOPMajIbHEIE A3BIKH, C HEKOTOPLIMH H3 KO-
TOPBIX (asrebpa u reoMeTpmsi) BbI 3HAKOMUTECH B IKOJIE.

B ecrecTBeHHBIX Haykax ((pHBHKe, XUMHU U Ap.) cTpoATCA
(hopManbHBIE MOJIETH ABJEHUN W NporeccoB. B GoabIIMHCTBE
clay4daeB AJIA 9TOTO IPUMEHAETCH YHUBEPCAJbHBIN MaTeMaTH-
YeCKHMH A3BIK anredpamdyeckux popmyn. OgHAKO B HEKOTOPBIX
ClIy4dasaxX HCHOJB3YVIOTCHA CIenUaJusupOBaHHbLIE (OpMaIbHBIE
ABBIKM (B XMMUH A3BIK XUMHYECKHX (DOPMY.I, B My3BIKE HOTHAS
rpamMoTra 4 T. 1.).

HeroTon dopmanusosan resrmoneHTpH- 7o my <My
YEeCKYI CHCTeMy MHpa, OTKPBIB 3aKOH BCe- =3 T
MHPHOI'O TATOTEHHA M 3aKOHBI MEXaHWUKH H - ..
3ammcaB UX B Buze GopmyI. F=m-a
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B ajexTpoeTarHKe  B3auUMoAelCTENE F _k_ql e

BNEeKTPHYECKHUX SAPAKOB OOHCEIBaeTeH thop- 2
mymoi sakoHa Kymnoma.
B xEMAKE CTPOSHHE MOJEKYIBL BOAhl OTIH- H,0

CBIBARTCA XHMHYeCKO} dhopMymoi.

MpoLect NOcTpoEHUS MHBOPMaUNOHHDBIX Mopenen ¢
NOMOWBID POPMaNbHbIX S3HIKOE HA3bIBASTCA dapma-
AW3auMen.

B mpornecce NO3BHAHUR OKPYKAIOIIET0 MIpa YEM0EETECTBO
HOCTOAHED HCIONEIYET MOAeANpOoBanNe H (OpMaTHIANHAIC.
[Mpy MSYSEHUH HOBOTD ODhEKTA CHAYANIA 0DBIUYHO CTPUHTEA €T0
onmcaTensLyad EHDOPMAILMOHHAA MOAEJNE HA eCTECTEEHHOM
ASKIKe, 34TeM oHa hopManuayeTed, T. €. BRIDAKASTES C MCIOIb"
soBaaeM QOPMANBHBIX HA3BIKOB.

Buayaauaamus opMaasanix mogeacii, B npouecce Heehe-
NOBAHUST POPMATBHBIX MO YacTO NPOUSBOAUTCH WX BHIYA-
auaannRa. Jas BUSYANUMAALUH AJTOPHUTMOB HUCIOJILIVIOTCA
BIOK-CXEMbI, TPOCTPAECTHRHERIX COOTHOIIEHHH Mesx/y 00bek-
TAMA — TEPTEeKH, MOKENel SMeKTPUIeCKHX Nermell — JIeKTPH-
vyeexie cxeMbl. [Ipu Busyanuzanuy GOPMANBHBIX MOARIEH C
OOMOIIHI0 ARUMANHH MOXKeT 0To6parKaTeCs AHHAMBKS Oponec-
ca, IPOKABOIHETELCA NoCTRoRHHE TPAGHMKOB HSMEHSHN S BRI HH
HT O

B HaCTOSIIEE BPEMSA INVPOKOE DACTIDOCTPABSHHE 1 HO Ty IELITH
KOMIOBIOTePHBIE HETePAKTHEHBIE BH3YalIbHEIE MotenH. B ra-
KHX MOAEIAX MCCJACA0BATENR MOOXET MEHATE HAUAABHBIE YCIO-
BUMs H INapaMeTphl TNpPHTEKAHHS [POIEccoB W HalIoxaTh
H3MCHCEMA B IOBECHUH MOAEIH.

B KagecTBe IPHMEPA RHAYATU3ALREH (PODMANTLHOH MOZeNy
MOYKHO IPHBECTH KOMOBIOTEPHYIO BH3YAJPHYK' HHTEDAKTHB-
HYIO MOZeNh PAAPABANYecKoi mammas! (prc. 5.15).

B KOMOBIOTEPHOM 2KCOCPHMEHTE MOXHE HIMEHATE IJI0MA-
ay nopmEeit S, 1 .S, ¥ MACCH TPY30R 11y I i, B OOOHX KOJEHAX H
EBIRECTH (DOPMYIY COOTHOTISHEAS MEK, 1y MIONafAMY IOPIIHEH
¥ AeHOTBYIOINEMY HAa HUX CHI&MH.

hitp:/iwww.college.ru/physics/ Wnrepet I
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Puc. 5.15. KomnbioTepHas Bu3yasnbHas MHTEpaKTUBHAS MOAENL
rMAPaBNnYeCcKon MalwHLl

KoHTpoasHEIE BOPOCH

1. TIpuBeuTe IPUMEPEI ONUCATENBHBIX uH()OPMAIMOHHBIX MOJeseit.
2. ITpuBenuTe npUMepL! (hOPMATHNI0OBAHHEIX HH(pOPMaNMOHHEIX MOZeIel.

IbHOTO BBINOJIHEHUS

5.3. IIpaxmuueckoe zadanue. O3BHAKOMUTLCH € BH3YATU3HPOBAHHEI-
MH HHTePAKTHBHBIMY MOJAEIAMY H3 PASJIHYHBIX NPEAMEeTHEIX 06-
nacreit B Mnrepuere o aapecy http://www.college.ru

5.3. OCHOBHbIe 3Tanbl pa3paboTku u
uccnepoBaHusa Mogeneit Ha KOoMnbloTepe

Hcnonb3oBanne KOMIBIOTEPA I HCCIeI0BAHMA uH(popmMa-
OUOHHBIX MOJeJeil PasNYHBEIX 00BEKTOB U CHCTEM II03BOJIAET
U3YYHTh UX UBMEHEHUA B 3aBHCHMMOCTH OT 3HAYEHHUH TeX HJIU
HHBIX cBOMCTB. IIponece paspaboTku Mosesneil ¥ UX UCCaeHOBA-
HHEe Ha KOMIBIOTEPE MOXKHO pPasfejHUTh Ha HEeCKOJBKO OCHOB-
HBIX 3Tanos.

Onucarensuas uadopManuonHas Mmoxeas. Ha nepBOM 3Ta-
e uccrefoBaHUA O0BEKTa WM Ipolecca OOBIYHO CTDOMTCA
onucarenbHasa HHGOpManMoHHaA Moze k. Takas Moaesb BhIge-
JIFAeT CYIIeCTBeHHbIe, C TOYKM 3DEeHUA IieJieil MPOBOAUMOTO MC-
ClIeIOBaHMs, CBOICTBAa OOBEKTa, & HECYIIeCTBEHHLIMH CBOM-
CTBaMHU IpeHeOperaer.



MogeaapoBanne ¥ GOPMAARSALHA 153

QopmanuzosaHHas Moaeas. Ha BTOpOM sTane cospaeTcd
dOpMATH30BAHHEAA MOJENE, T, €. OlIHCATEALHAS HHEGOPMATIOH-
A MOAeNE 3aIHCEIBAETCH G NOMOLILI0 KakoTo-Aulo hopmans-
HOrO A3BIKA. B TAKOH MOJes M ¢ TOMOINLIO GOPMYJ, YPABHEHUHA
MJIM HepaBeHCTB (PUKCHpyIoTea (QOPMANLEBIE COOTHOUIRHHA
Me:KAY HAYAJBHRIMU U KOHEUHEBIME JHATCHUAMHA CBOHCTE 06b-
eKTOB, 4 TAKME HAKJaZRIBAKOTCA OrPAHIYEeHRR HA JONYCTHMBLE
3HAYEHWHA 3THX CBEOHCTB.
Oasako JajeKo He Beerja yagaercsa HaiiTH QopMyJsisl, ABHO
BEIPAMATOIIME MCKOMBIE BeJMYHHLI UePe3 HCXOAHBIE AAHHRIE.
B raKUX CIYUAAX WCIOIL3YIOTCA MDPUOIMXKEHHEBIe MATEMATH-
YeCHHE METOL, TOZBOMAHIIIHEe TIOJYIATE PE3YIBTATE & 38/18H-
HOH TOYHOCTLIO.
KoMnpioTepHada Mogeas. Ha TperbeM dTale HeoGXuAHMO
dopMATHIOBAHEYI0 HEGOPDMANKMOEAYI0 MOLEIb npeolpasoBaTh
B KOMIBIOTEPHYIO MOJENb, T. 8. BEIDAGHTE €€ HA TOHATHOM JJI4
KOMIBIOTEPA A3bIKe, CYyINECTRYIOT PAIMHYHEIE NYTH IOCTPROE-
HHA KOMILIOTEPHEIX MOJeNeli, B TOM YHECIE:
e CORZAHME KOMIOBITEPHOHW MoFeNH B opMe OpPOSKTA Ha
OAHOM H3 A3EIKOB NPCTPAMMHPOBAHHAA;

¢ MOCTPOSCHHEC KOMOLITEDH(HI MOJeldd ¢ HCIOJIB30BAHHEM
SIEKTPOHHETX TABIMIT MNM APYIHX TDUIOKEHHI! CHCTEM
KOMIILIOTEPHOI'D YePYEHEA, CHCTEM yNpaBieHud 6a3aMu
JAaHHEIX, PROMHGMOPMALMOEHEIX CUCTEM | T. .

B npouecce co3JAHEMA KOMIBIOTEDHOH MOZETH [I0/IE3E0 Pas-
paGorath yooGuuilt rpadhuieckuit HaTEPQEHC, KOTOPBIF O3B0~
THT BEAYASHIHPOBATE POPMaNhHYK MOICIE, & TAKKE PRalfzo-
BATHL MHTEPAKTHMRHBIA AMAIOr Yel0BeKa ¢ KOMIILIOTEDOM HA
sTale HCCAeICBAHHUA MOKEIH,

KomnpioTepHEli DKCiepHMeHT. T TeTBepThI 9TAN MCCIe0Ba-
HuA MAOPMAIMOHEOH MOJE N COCTOUT B HPOBEECHHE KOMIIBK)-
TEPHOTO 3KCREPUMeHTa. EcAy KOMIBIOTCPHAR MOJesb CYMIeCT-
BYET B BUAE IMIPOEKTA HA OHOM U3 A3IEIKOB HPOrpaMMHPOBAHMA,
ec¢ AYYKHO 3aITyCTHTh HA BRITIOIHEHUC, BBECTH UCKXO/HbIE IAHHEIE
H DOAVYHUTE De3yILTATHI.

EcaM KoMIOBIOTEPHAA MOE]b HCCHeAYeT A B MPHJIOKEHHN,
HATIPAMED B JSKTPOHHBIX Talaniax, T0 MOXHO HOCTPOUTE AH-
arpeMMy HJIM rpathyx, NPOEECTH COPTHPOBKY M MOHCK JAHHBIX
MIIH ACTIONR30RATE JPYIie CleNAaJ3HPOBARALIE MATO R 06pa-
DOTKH JAHHKIX.

Mpy HCOOABL3OBAHAY TOTOBON KOMILIOTEDHON BHZVAJIBHOH
HHTEepAaKTHBHEOR MOJENH HeoOXOIMMO BBECTH HCXORHBIE AAH-
HEIe, 3AlIYCTHTh MOJIENb Ha BRUIOJIHEeHNe ¥ HAGTIONATE H3MeHe-
Hie 0BHEKTA M XAPAKTOPUAYIOIIHX €TI0 ReJHIHH.
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O B BUpPTYyanbHBIX KOMIBIOTEPHBIX JabOPATOPHAX MOYKHO
NPOBOAUTE BJKCHEPHMEHTHI C peaJbHBIMH O0BEeKTAMH.
A5t 5TOro K KOMIBIOTEPY MPUCOSAHNHAIOTCH AATIHKYI W3-
MepeHHus (PU3UYECKUX MMapaMeTPOB (TeMmepaTypsl, JAaB-
JIEHU#A, CHJIBI U JP.), JaHHbIe U3MEPEeHHH nepenaoTcsa B
KOMIBIOTED M 00pabaTeIBalOTCsA CIeNMATBLHON IporpaM-
Moii. Peayiprarhe! 9KCliepuMeHTa B BHie TaGIuIl, rpacpmu-
KOB M JHarpaMm 0To0paskaloTcs HA sKpaHe MOHMTOPA M
MOT'YT OBITH pacreyaTaHbl.

AHaJM3 NOJIyYeHHBIX Pe3yJbTATOB M KOPPEKTHPOBKA MC-
caexyemoii moxesm. ITsaTelif sram cocTouT B aHanuze HOJVYeH-
HBIX DE3yJbTaTOB M KOPPEKTHPOBKE MCCJIEAYEMOH MOIesH.
B ciyuae pacxoxkeHus pesybTATOB, MONYIeHHBIX IIpu uccie-
AOBaHUM MHPOPMALMOHHON MOJIE/IH, ¢ H3MePAEMbIMH ITapaMeT-
PaMu peasbHBIX 00BEKTOB MOXHO C/I€JIATh BBIBOJI, UTO HA IIPebl-
AYIIHX 9Tamax MOCTPOEHUA MOJEeJH OBLIM HONYINEeHBb OMIHOKK
HJIK HETOYHOCTH,

Hanpuwmep, mpu mocTpoeHMM omucaTeNBHON KauecTBeHHOM
MOJEJI MOT'YT ObITE HeIIPaBUJILHO OTOGPAHbI CYII[eCTBEHHbIE CBO-
CTBa 00'BEKTOB, B Ipomnecce GOPMATUIAIUN MOTYT OLITE JOMyIIe-
HbI OIIMOKK B hopmysax u T. A. B atHxX coyyasx HeoOXoauMo
IPOBECTH KOPPEKTHPOBKY MOJENIH, IPUYEM YTOUHEHUEe MOIEIH
MOJKET IPOBOAUTHCA MHOIOKPATHO, IIOKA aHAJINS Pe3yIbTATOB He
TIOKaXKeT UX COOTBETCTBHE M3yYaeMOMY OOBeKTy.

eddbea i
b=l

KoHTpoasHBIE BONpPOCHI

1. ITepeunciuTe U ONUIIUTE OCHOBHBIE STAISI paspaboTKm M Hccaeno-
BaHMA MOJieJIeil Ha KOMIIBIOTEpe.

2. Kakue nporpaMmusie cpeicTBa 0GBIYHO HUCIOMB3YIOTCH IS COBAA-
HHA KOMIBIOTEPHBIX MoAeieii?

5.4. NocTpoeHne nuccnenoBaHue
dusnyecknx mogenein

PaceMoTpuM npornece mocTPOEHNA U HCCIe0BAHKSA MOJEeIHn
Ha KOHKDETHOM IpHMepe ABHIKEHHA Teja, OPOIIeHHOTO IO
YIVIOM K TOPHUBOHTY.
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duauka-9 [~

ConepsxarenbHas MOCTaHOBKA 3axaumn «Bpocanne MsaunKa B
IwIomanky». B npomecce TpeHMPOBOK TEHHHCHCTOB UCIIOJIB3YIOTCH
aBTOMATEI 110 GPOCAHHUIO0 MAYMKA B OIIPEeJIeHHOe MeCTO ILIOIaz-
ku. Tpebyerca 3agaTe aBroMaTy HEOOXOAUMYIO CKOPOCTh M YTOJI
OpocaHus MAYHMKA A NONAJaHUsA B IUIOMIAAKY OIpeAereHHOH
JUIMHBI, HAXOAMAIIYIOCH HA U3BECTHOM paccTosHuu (puc. 5.16).

KauecrBennas onucaTenbHas Moaens. CHauasa mIOCTPOUM
KaueCcTBEHHYIO OIMCATEeNbHYI0O MOJeNb IIpolecca ABMIKEHUSA
TeJia ¢ HCIOJAb30BaAHNEM (DH3HUECKHX 00 beKTOB, NOHATHH U 3a-
KOHOB, T. €. B JIAHHOM CJIy4yae UIealu3upPOBAHHYIO MOJesb JIBU-
sxkeHUs o0beKTa. VI3 yeoBuaA 3a/1a4uM MOKHO ¢(DOPMYIUPOBATH
CeVIONINe OCHOBHBIE MPEeIITOJIOMKeHIA:

e MSAYUK MAJ 10 CPABHEHUIO ¢ 3eMJIeH, I09TOMY €T0 MOXHO

CUMUTATHh MaTEePHUATbHON TOYKOMH;

e U3MeHEeHHEe BBICOTHI MAYHMKA MAJO0, MO3TOMY YCKOpPeHHEe
cBOOOZHOTIO NMajeHuA MOMKHO CUATATEL IOCTOAHHOM BeJIH-
yuHOII g = 9,8 M/c2 W IBHIKEHHE 10 OCH Y MOKHO CUMTATDH
PaBHOYCKODPEHHBIM;

e CKOpOCThL OpOCaHus Teja MaJsa, I03TOMY CONPOTHBIIEHHU-
€M BO3/yXa MOYKHO npeHebOpedb M ABHKeHHe mOo ocH X
MOY{HO CYHTATH PABHOMEPHBIM.

®dopmanasHan mopens. [lna dopmanusamuu MOAeNTH HC-
[IOJIB3YEM H3BECTHEIE U3 Kypca GusuKH (opMyaIbl pABHOMEPHO-
I'o ¥ paBHOYCKOpPEHHOro ABu:keHnd. IIpu 3ajanHbIX HAaYaIbHOR
CKOPOCTH U ¥ yriie 6pocaHus o 3HaYeHU s KOOPAMHAT JaJIbHOC-
TH IIOJIETA X U BBICOTHI I OT BPEMEHH MOXKHO OIIMCATH CJIeYIo-
muMu hopMmysraMu:
X = v, cosa - t,
7 v0°sina-t—g-t2/2. =)

Vg

8 s+1
Puc. 5.16. Bpocaxue maymka B nnowaaky

IInoma Kka pacnosioKeHa Ha IOBEPXHOCTH 3eMJIH, II03TOMY
13 BTOpOoH (opmyas! (5.1) MOKHO BEIpa3uTh BpeMsf, KOTOpOe
NOHaAo0UTCa MAYUKY, YTOOBI JOCTHYS IIOMIAAKH:
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v, sinat — g t2/2 =0,
t (v, sina - g-t/2)=0.
3HaueHue BpeMeHu ¢ = 0 He umeeT PUBUILCKOTO CMBICJIA,
O3TOMY

v, " sina—g-t/2=0,
t=(2" v, sina)/g.
ITomcraBum mosyueHHOE BBIpAKeHHE JJis BpeMeHU B (op-
MYJY OJA BRIYHCIEHUS KOOPAHHATHI X:

x = (v, cosa - 2 v, sina)/g = (g sin2a)/g.  (5.2)

dopMaaus3yeM Tenepb YCIOBHE MonagaHHe MAYMKA B ILIO-
maaky. Ilyers miomagka pacmoiodKeHa HAa PACCTOAHHUH § H
umeer Anuny [ (cM. puc. 5.16). Torga nonaganue mpousoiiger,
ecJIM 3HaUYeHUe KOODPAMHATEI X MAYMKA OyIeT YAOBIETBOPATH
yCJIOBHIO B (h)OpMe HepaBeHCTBA:

g<y<s+ 1

Ecnu x < 8, T0 9TO 03HAYACT «HENOJIET», 4 €CJU X > § + [, TO
3TO O3HAUAET «IIepeJieT».

Kovmnsrwrepras mogens aHskenus teaa. Ha ocuose dop-
MaJIbHOM MOJEJIH, ONUCHLIBAIOIIEH JBUKEeHHe Tesla, OPOIIeHHOTO
1oJ| yrJaIoM K TOPU30OHTY, CO3AAAHMM KOMIIBIOTEDHYIO MOJEJIb C HC-
MOJIb30BaHUEM CHCTEMBI IporpaMMupoBaHusda. Mcnoabayem cuc-
TeMy OOBEKTHO-OPHEHTHPOBAHHOTO NporpaMmupoBanust Visual
Basic 2005, rak kak oHa MO3BOJIAET BU3YAJIU3HPOBATL TPAEKTO-
DHU ABHXKEHUSA TeJa.

Ha ocHoBe maHHOI (OPMAaNbHOI MOJENH CO3ZagUM TaKKe
KOMITBIOTEPHYIO MOZIe/Ib C MCIIOJIb30BAHUEM 3JIEKTPOHHBIX Tab-
nun, Microsoft Excel uian OpenOffice.org Calc. Busyanusupyem
TPAEeKTOPHHU ABHIKEHHA Tejla ¢ HUCIOJIb30BAHHEM AMATPAMMEI
Tuna I'pagux.

KoHTpoIbHBIE BOIPOCHI

1. Kaxkue OCHOBHBIE IPEANIOI0KEHNS MOMKHO C/IeJIaTh ITPH HOCTPOSHHH
KauecTBeHHOM ONMCcaTeJIbHOM MojeIn Opocanna MAYHEA 110 YIJIOM
K FOpU30HTY?

2. YeM oTIHYaeTCA KOMIBIOTEPHASA MOJEE OT (hopMaNbHOM Mogenmn?
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5.5. MpnbnuxeHHoe pelleHne ypasHeHnn

Ha sseike anre6psl (popMasibHbIe MOJEJNH 3allHCHIBAIOTCA C
IIOMOIIBI0 YPABHEHHUIT, TOUHOE pellleHHe KOTOPbIX OCHOBEIBAETCA
HAa TOMCKE DaBHOCHUJIbHBIX Mpeo0pasoBaHUil anrebpamvecKux
BBIPAKEHU, IO3BOIAIONINX BEIPA3UTE IEPEMEeHHY 0 BeIHINHY €
NOMOIEIO (DOPMYJIBIL.

TouHBIe peIleHHs CYLIeCTBYIOT TOJBKO IJsd HEKOTOPBIX
ypaBHEHMII ompejeleHHoro Buaa (MHHEHHBIE, KBaJpaTHBIE,
TPHTOHOMETPUYECKHE H Jp.), H0dTOMY A OOJBIINHCTBA YPaB-
HEHUIT IPUXOAUTCA UCIIOJb30BATH METO/Ibl MPUOIMIKEHHOTO pe-
MIEHASA ¢ 3aAaHHO TOYHOCTHIO (rpaduyecKue HIN YHCIeHHEIe).

Hanpumep, HeIb35 HANTH KOPEHb YPaBHEHH A x® —sinx=0
nyTeM pPABHOCHUJIBHBIX aJrefpandecKux npeobpasoBaHui.
OpHAKO TaKWe YPaBHEHMS MOKHO peliaTh NPUOIHKEHHO rpa-
puyecKUMI ¥ YUCITeHHBIMHA METOZAMMU.

ITocrpoenne rpaduKoOB PYHKIHHA MOMKET MCIIOJIb30BATHCHA
AnA TPy6o mpUOINIKeHHOro pelieHus ypasaenuii. [lns ypasHe-
auit Buga f(x) = 0, rae f(x) — HexkoTopasa HenpepbiBHAA PYHK-
Hsi, KOPeHb (MU KOPHM) 9TOr0 YPABHEHUA SABJIAETCA TOYKOM
(uanu TOUKaMu) nepecedeHHA rpapuKa QYHKIUHE C OCBIO X

I'paduueckoe pemeHne TAKUX YPaBHEHMH MOKHO OCYIIeCT-
BHUTH IIyT€M TOCTPOEHMs KOMIIBIOTEPHBIX MOJeeii:

e mocTpoeHMeM rpaduka (QYHKIHAM B cucTeMe O0BEeKTHO-

OpPHEHTMpPOBAHHOTO mporpamMmmuposanus Visual Basic;
e B 9JIeKTPOHHBIX Tabmmmax Microsoft Excel nim OpenOffice.org
Calc nyreM nocTpoerus pguarpaMmsl Tuna I'paguk.

KonTponsHbieé BONPOCHI

1. B kakux caOy4adx MCIoJIb3yloTca NpubauskeHHble (rpaduueckue)
MeTO/lbl pellleHu A YPaBHeHUH 7

5.6. QkcnepTHbie CUCTEMbI pacno3HaBaHnsa
XUMUYECKMNX BELLLECTB

JKcnepTHbie cucTeMsl. IIpodeccroHaNbHBIE SKCIIEPTHBIE CHC™
TeMBbI JOCTATOYHO ITKPOKO UCIIOJIB3YIOTCH B PA3IMYHBIX 00J1aCTAX
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HayKM ¥ TexHUKH. Takwe cHUCTeMBI II03BOJIAIOT aBTOMATHYECKH
BBIABJIATH IPUYKHEI cO0eB B paboTe CII0KHBIX TEXHUYECKUX CHC-
TeM (HampuMep, KOCMHUYECKHMX Kopabieil), pacmosHaBaTh JIMY-
HOCTb YeJIOBeKa I10 ero OTIeYaTKaM [MaJbleB WIH pagy>KHOH 000~
JIOYKe TJiasa U T. 1.

OcHOBHas 3a1a4a 9KCIEPTHLIX CUCTEM — PACIIO3HABATH 00~
eKThl WM COCTOAHUA 00beKTa. B mponecce o0yyeHns BeTpedaer-
Csl JOCTATOYHO MHOTO yueOHBIX CHTYAILMil, KOI'Ja BAM HPUXOIUT-
Csl BBICTYIIATh B POJIM 9KCIEPTa ¥ HEODXOAMMO pPACIO3HATH TOT
MM MHOH 06bexT. OOGBIYHO TAKHe 3aauYM BBITIOTHAIOTCA METO-
oM po6 1 omuboK, 663 oco3HAHUS U DUKCAIMHA CTPATEIUH II0-
HCKA.

Cosganue yuebGHON sKCHEpPTHON CHUCTEMBI HO3BOJIAET OCO-
3HaTh M 3a()MKCHPOBATH IIOCIEJOBATEILHOCTh PACCYMACHMI
WM AeHCTBUI, KOTOpas IPUBOAHUT K PACIIO3HABAHUIO TOTO WK
WHOTO O0BEKTA CPefd HEKOTOPOH COBOKYITHOCTH.

JlaGopaTopuas paGora no Heopraauueckoit xumun «Pacmo-
3HaBaHMe XMMHYECKUX ymoOpenuii». [lanbl ynobpeHus, XuMu-
YeCKHe PeaKTHBBI M cIpaBo4YHAasd TabIMIIA ITO BBAWMOIJEHCTBHIO
yAoGpeHuit ¢ HEKOTOPLIMHK peakTuBamu (tabsa. 5.1) m npepmara-
€TCsA PAacHo3HATh Ka)kJoe U3 yAoOpeHuH,

Tabsmua 5.1. CeoicTea yaoGpeHnii

Baaumopeiicteune Ypno6peuue
pacTeopa yaobpeHus ¢ (peaynerar
N2 | BHewHui Bug pacno3Haea-
H,S0, BaCl, pacTsopom HUs)
Weno4ym
1 | Benas, kpuc- Bbinennetcsa == Ouwywaertca | AMMuaqHas
Tannumyeckas Bypbiia 3anax cenutpa
Macca ras amMuaka
MW rpaHynbl
2 | Kpyntbie Beinenserca | HeGonbiioe - Harpuesas
BecuseTHble Oypbilit NomyTHEHUe cenutpa
KpucTanisl ras pacTtBopa
3 |Menkwe — Buinapaet Ouwywaerca | Cynear
CBETNO-cepbie 6enviin 3anax aMMOHUSA
KpucTannel 0cafoK ammuaka
4 | Ceerno-cepslit — Boinapaet — Cynepgocdar
NOPOLUOK Mnun Genwiin
rpaHynbl ocapok
5 |Posoebie — - — CunbBUHUT
KpucTanst
6 |BecuseTtHbie — — — Kanuithan
KpUCTanibl conb
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dopmampaad Mogelnh SECICPTHOH cueTeMbl «PacmosHa-
EaHRe yaoOpeHMii». DKCIOSPTHAA CHCTEMS MOXET OBITE IDef-
CTABJIEHA B BHIS QIropHTMA, COUTOAINErC M3 HOCJEIUBATENb
HOCTH OIATOB ¢ HCNOALIOBAHKCM &JINOPHTMHYECKDH CTPDYKTY PRI
<BeTBICHEES . MOMHO TOCTPORTE PASIUYHEE &ITOPHTMBI ITOKC-
KA, OTHAKO HeoOX0IMMO CTPCMHTECE K BHIOODY OHTHMAILHON
CTPATETUH DACHO3HABAHIA (JOCTIIKEHNA IENH 38 MUHHMAJb-
Hoe uBesao maron). Taxada cTpaTerus 6yIeT Pealn308aH4A, BCIH
Kyl nmar Gyger MAKCHMAJIBHO YMEHBINATE HEOIpesesesn-
HOCTh (HECTH MAKCHMANLHOS KOJAMYECTBO MEGOpMAIIUH].

1.3.1. Konuuecfbo—urld:opmauuu - )
KaK mMepa yMeHhLeHWA UHpopmaTuka w UKT-8 §35°
HeONPeRENEeHHOCTU 3HaHWA

Hocrpory aaropeT™ {pue. 5.17), B KOTOPGM Ha I8pBOM OIATE
pas/eNndM HiecTh BeIeCTE Ha ABe FPYIINE II0 YCX0BHE0 TIpy 63au-
modeiicmeuu ¢ HpS0, evideraemen Gypuiit eas. Eenu yenosue:

® BEIDOJHAETCA, TC 3TO BEMIECTEA MEPBOH IpYIIOLI M0J HO-

sepaMy 1 u 2;
¢ He BLIIDOJHASTCS, TO BTO BEIIECTRA BTODOI TPYIILL IIOR
HoMepaMmu 3, 4, 5 u 6,

g HueHTHhUKANMH BelOecTB NePBOH IPYINE A0CTATOYHO
OPOBEPHTL CIIPABCAIIUBOCTL yenosud Ilpu ssaumodelicmeuu ¢
PAcmBopOM WeAOHU owyaemes sanax axmuara. Eciw yeno-
BHE!

¢ BLIDOJHACTCH, TO 9TO BelecTso « 1. AMMuauHad cenTPa»;

¢ He BLIDOJIHACTCS, TO oT0 BemiecTBO «2, Harpueras ceimrrpas.

Jl1a pneHTHDRKALIMY BEIECTE BTOPOH IPYNIILI CHAYANS He-
06X 0AHUMO IIPOBEPHTE CIIPABSATHBOCT yeaosKA ITpu azaumodeil-
emauu ¢ BaCl, svtnadaem beawtit ocadox Ecau yeaoBue:

¢ DLIMOJIHAETCS, TO 9TO BelllecTBa 3 1 4;

e e BLIIOMHAETCA, TO TO BemiecTsa d u 6.

Jna naeaTUdUKAITNE BEmMECTB 3 H 4 fOCTATOIHO NPOREPUTH
CIHpaBedIMBOCTL YeIOBHA {Ipu azaunoedeiicmeuu ¢ pacmsoponm
weaowy owyuiaemen sanax ammuaxas. Femu yerosue:

& BEITOJHHETCH, TO 3T0 ARecTBO 3. Cyandar aMMOMIIA »;

» He BRINOJIHHETCHA, TO 3T0 BemecTBo «4. CynepdocdaTs,

Ins vaenruhuraunn geujects 5 B 6 0€TATOTES TPOBEPHUTE
CIIPABEAJIMEOCTE YCIOBHA Brewnuil 6ud — pozoevie Kpucmar:
awl. Ecnu ycnoBue:

& BRITOQJHAETCH, TO 3TO EelecTBO «5. CHALBHAHNT»;

& He BRIMOJHHETCH, TO aTO ReleeTBo « 6, Kannmituasg conk».
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IlenecoobpasHo MpeacTABUThL HepapXHYeCKYI0 MOJEJb 9KC-
IIepTHOM CHCTEMEI B Buje 0JIOK-cxeMs! (puc. 5.17).

Awmmuaunan| | Hatpuesas | | Cyanpar Cweptbocfba'fl ICmBuml Kanuiinas
cexuTpa cenuTpa AMMOHHSA

Puc. 5.17. Bnok-cxema 3kcnepTHOI CUCTEMBI
«PacnosHaeaHune yaobpeHuin»

KovmneloTepras mMoaens 3KCHePTHONH CHCTEeMBI Ha SA3BIKE
Visual Basic 2005. Cosgaanm sKCepTHYIO CHCTEMY PacIO3HAa-
BaHMA yHRoOpPeHWH ¢ HchooJb3oBaHMeM saseika Visual Basic.
JKcneprHas cucrema OyZer 3ajaBaTh HOJTb30BATENIO CEPHM
BOIIPOCOB O pe3yJbTaTaxX B3auMOJeHCTBHMs BelllecTBa ¢ KHCJIO-
TOH, IEJIOYBIO ¥ COJILIO HJIM O BHEIITHeM Buje yanodpennii. IToss-
soBareJb Oyger orBedats JJa unu Hem (Ha OCHOBAHMH ONBITOB
MY TeOPETUYEeCKHUX 3HaHUl). B pesyabrare HECKOJBKHUX CepUiA
BONPOCOB OyAyT ONpefesieHbl HA3BAHUA BCeX yA0OpeHMiH.

ITpu paspaboTke CIOMKHOrO ajaropuT™Ma mesecoodpasHo cTa-
paThCia BBIAEJIIMTL B HEM IMOCIEJOBATEJbHOCTH JIEHCTBUM, KOTO-
phie BBINIOJIHAIOT PelleHHe KaKUX-JIu00 I10/13a/1a4 H MOTYT BBI3BI-
BaTbCs W3 OCHOBHOTO anropurma. Taxkue ajJropuTMbl
Ha3bIBAIOTCS BCIIOMOTATeJNbHBIMH U B AJIIOPUTMHUYECKHUX fA3BI-
Kax NporpaMMHUPOBaHUS PEAIU3yIOTCA B (JOpMe MOANpPOrpamMm,
KOTOpPBI€ BHI3BIBAKOTCA W3 OCHOBHOM IPOrPAMMEI.

B 06beKTHO-OPMEHTHPOBAHHOM S3bIKe IPOrPAMMHMPOBA-
o uus Visual Basic 2005 scnomorareibEbIe aITOPATMEI pea-

JIM3YIOTCA C IIOMOINBI0 o0mux mpouexyp. Kaxxkmoit o6-
mel mpomeaype AaeTcs YHHKAJbHOe HasBAHHE — HMSA
nponexypsl. 3anuck 061IeH Mpolneayphbl MPOMU3BOIUTCH
cIeAyolIuM o6pasoM:

Sub Mmsllpouenyps (.. .)

NporpaMMHeld KOOI

End Sub
3anyck o0IQUX NpOIEAYP HE CBA3BIBAETCH C KaKH-
MHU-THD0 CODBITHAMM, A PEalu3dyercs IyTeM BLIZ0BA IO
MMeHH U3 JPYTUX IPOLeayp.
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KonTpoasHBI€ BONPOCHI

1. fApnserca Ju eUHCTBEHHEIM IPHUBEAEHHBIH AJITOPUTM DKCIIeDTHON
cHeTeMBl pacnosHanud yaoopennii? Kakne emje BapHaHThI AJINOPUT-
Ma 9K CIIePTHOI CHCTeMEI BbI MOJKETe MPeUTOKHTE?

5.7. UndpopmaumoHHble MoaAenn ynpasieHusa
oO0bekTamMu

B nponecce GyEKIMOHUPOBAHUSA CI0KHBIX cucreM (61oso-
IHUEeCKUX, TEXHUUECKUX ¥ T. [.) BAXKHYIO POJIb UT'PAIOT UHGOP-
MaIHOHHBIE [IPOIleCcChl YIIPaBJIEHMA.

Ilnis mojiiepyKaHusi CBOH YKMU3HEAeATeIbHOCTH JII000# Ku-
BOM OPraHU3M MOCTOAHHO NoJIyYaeT HHMOPMAaIWio U3 BHEIITHETO
MUpa ¢ IOMOIIbI0 OPraHOB YyBCTB, 0OpabaThIBaeT ee U yIpaBiis-
eT CBOMM MNOBeJleHHeM (HampuMep, lIepeMeliaschk B IIPOCTPaH-
cTBe, usberaeT OMACHOCTH).

B npomecce yrrpaBJIeHUsA IOJIETOM caMOJieTa B PeyKUMe aBTO-
muJI0Ta 00PTOBOM KOMIBIOTED IIOJIy4YaeT HH()OPMAIIHIO OT JaTIu-
KOB (CKOpPOCTH, BEICOTHI U T. 1.), oOpabaTeIBaeT ee U repeiaer Ko-
MaH/bI HA UCIOJHUTEJIbHEIE MEXaHU3MbI, H3MEHAIOIHE DEeXUM
noJieta (3aKpBIIKH, KJIaOaHkl, peryjupyoonine paboTy gsurare-
Jei u T. 4.).

B mo6om nponecce ynpaBiaeHUs BCerja NPOMCXOAUT B3au-
MoOJieficTBHE ABYX O00BEKTOB — YNPABJAIONIEr0 B yIIPaBJiaeMo-
ro, KOTOpPhIe COeHHeHbI KaHaJaMU NpAMOoil i 06pamHoll c643uU.
ITo kara/y NpAMO¥ CBA3H NEpefaloTcsa yIpPaBJIAIINEe CUTHA-
JIBI, a 10 KaHaJy o0paTHOo cBA3W — WH(MOPMAIUA 0 COCTOAHUMA
yIIpaBIAeMOro 06BeKTa.

Cucremsl ynpasjaeHnns Ge3 oOpatHo# cBasu. B cucremax
ynpaBieHusa 0e3 oOpaTHON CBA3M He YYUThIBAETCH COCTOSHUE
yrpasiaseMoro o6beKTa 1 obecneynBaeTcsa ynpasiIeHue TOJbKO
o TIpAMOMY KaHaay (0T yIpaBJsAiollero o0'beKTa K ynpasise-
Momy 0b6BeKTy). MH(pOpMAIHOHHYIO MOJIE/Ib CHCTEeMEBI YIIpaBJie-
Hus Oe3 oOpaTHOHW CBA3M MOYKHO HaArJIANHO IIPEJCTABUTH C
IIOMOIIBLIO CXeMBI Ha puc. 5.18.

B raugecTBe mpuMepa cHCTeMbl yIpaBieHus 6e3 obpaTHOMN
CBA3HM PACCMOTPHM IIpoliecc 3anucu HHGOPMaNHU Ha I'MOKMI
IVCK, B KOTOPOM KOHTPOJLIEP AUCKOBOAA (YIPABIAIIINNA 00B-

6 Mudwopmarikan MKT, 9 k.



162 T'naBa 5

KaHaJl ynpasJieHUA anan.uae &

00BeKT

Yupasasommit
obBeKT

-

Puc. 5.18. Cucrema ynpasnenus 6e3 obpaTHoii cBA3n

€KT) U3MEeHseT TMOJIOKEeHHe MarHWUTHOM TIOJIOBKM JHCKOBOJA
(ynpaBasieMblif 00BEKT).

Jns roro yrobel nHDOpMAaLMA MorJia 6bITE 3anTHcaHa, He06-
XOAMMO YCTAHOBHTH MarHMTHYIO F'OJTOBKY JUCKOBOAA HAJ OIpe-
JeJIeHHOH KOHIeHTPHUYECKO! JOPOoKKoi qucka. [lpu sanucu uH-
dopmanun Ha rubkue AUCKU He Tpebyercsa 0coGOH TOYHOCTH
ycranoBKkH (uMeeTcd Bcero 80 noposkeK) U MOKHO He YUUTBLIBATH
BO3MOKHBIe (HalIpUMep, OT HArPDEBaHU) MeXaHHu4YecKue Aedop-
manum AuckeTsl. I[ToaToMy KOHTpPOILIED AUCKOBOAA JIJIA YCTAHOB-
K¥ MAarsiMTHOH TOJOBKH Haj TpebyemMoil MATHATHOM JOPOMKKOM
AMCKETHI IIPOCTO MepeMelaeT ee BAOJIL pagnyca AUCKeTEl.

Cucremsl ynpasieHusi ¢ o0paTHOM CBA3BIO. B cHcTeMax
VIpaBJieHus ¢ 00PaTHOM CBA3BIO YIPABJIAKIINN 00'BEKT IO IIPA-
MOMY KaHAaJIy YOpaBJIeHHA IPOU3BOIUT HEOOXOAUMEBIE NeHCTBHA
HaJl 00'bEKTOM YIPABJIEHNS, a 110 KaHAJy 00paTHOM CBA3M MOJIY-
JaeT WH(OPMAaIUIO 0 eTo PeaJibHbIX apaMeTpax. ITo 03BoJIgeT
OCYIIECTBJIATE YIPaBJIEHHE ¢ ropasao 60JbIIeil TOUHOCTBIO.

HWadopmanoHHYI0 MOJIeJIb CHCTEMEBI YIIPaBJIeHUs ¢ o0par-
HOU CBA3BIO MOKHO HAIIALHO IIPEACTABUTE C IOMOIIBIO CXEMEbI
Ha puc. 5.19.

KaHan yopasieHHA
VYopasasommuii - YopasnsaeMmsrit
06BeKT - 00BEKT
KaHay obpaTHOH cBA3H

Puc. 5.19. Cucrtema ynpaeneHus c obpaTHoii CBA3LIO

IIpumepoM cHCTEMBI YIPABJIEHUS ¢ ABTOMATHYECKOM 06paT-
HOH CBA3BIO ABNAETCA 3aNKUCHh MH(MOPMAIUH HA JKECTKUI THCK.
Ilpu sanucu nHGOpPMaLIUY HA MKECTKUII IUCK Tpebyercsa ocobas
TOUYHOCTb YCTAHOBKM MarHUTHBIX I'OJIOBOK, TAK KaK Ha pabouei
IIOBEPXHOCTH ILJIACTHH UMEIOTCH JEeCATKH THICAY JOPOKEK U He-
00X0IMMO YYHMTHIBATH UX MeXaHW4YecKue aAedopmanuu (Hanpu-
Mep, B pesyJbTaTe H3MeHeHHA TeMmuepartypsl). KorTposiep
JKeCTKOro AuCKa (ynpasisiomui o6eeKT) 110 Kagaly 00paTHOM
CBfI3H MOCTOSHHO NOJIy4aeT HHGOOPMAIIHIO O PeaJIbHOM II0JI0MKe-
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HAM MATrHUTHEIX I'OJIOBOK (yIIpaBJigeMBbli O0bEKT), a [0 KaHAIy
yIIpaBJeHUs BbICTABJAET MOJOBKHY HaJ MOBEPXHOCTHIO IIJIACTHH
¢ 6OJBINOI TOYHOCTHIO.

KoHTpoasHEIE BOIPOCHI

1. ITpuseauTe NPUMEpPEI CHCTEM yIpaBieHus 6e3 oOpaTHOM CBASH U C
oBpaTHOM CBASHIO.

2. B yeM COCTOMT pasivuue Mex 1y CUCTEMaMH yupapienus 6e3 obpar-
HOM CBS3H ¥ CHCTEMaMH yIIPaBJIeHUA ¢ 00paTHOM CBA3LIO?

MNpakTuyeckue paboTbl KOMNLIOTEPHOr O NPaKTUKyMa,
pekomMeHAyeMblie A5 BbiNOIHEeHUs B npouecce
N3y4yeHus rnasbl 5

“Z=11 KoMNbIOTepHbIN MPaKTUKYM
5.1. MNpoekT «BpocaHne MAYMKa B NNOLWAAKY».
5.2. MNpoekT «[patuyeckoe pelweHne ypasHeHus».
5.3. MpoekT «Pacno3HaBaHwne yaobpeHuin».
5.4. Npoekt «Mopgenu cuctem ynpasneHus»,
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UHdopmaTusaumsa obiecrtea

6.1. UHdopmaumoHHoe obGLecTeo

Hounnycrpuansuoe obmectso. Yenoseueckoe 061ecTBo
10 M€pe CBOEero pa3aBMTHSA MPOINJIO 3TAIL] OBJIAJEHUSA BEIIECT-
BOM, 3aTeM 3Hepruel, u, HakoHel, uHdopmanueii. B nepso-
ObITHO-00mMUHEHOM, paboBiajesbYyecKoM u (eojaJbHOM 06-
mecTBax (B OCHOBE CYIIECTBOBAHHUSA KOTOPBIX JI€MKAJO
peMecJio) 1esaTeJbHOCTh O0IeCTBa B IeJOM U KayKJA0T0 Yeso-
BeKa B OTARJBHOCTH ObliIa HANIPABJIEHA, B IEPBYIO OUepe b, Ha
OBJIaJleHNEe BEIIeCTBOM.

Ha szape nuBunusanum (AeCATKA THICAY JIET (0 HAIIEH 5pbI)
JIIONY HAYYNJIHNCH U3rOTABIMBATH IIPOCTHIE OPYAHUSA TPYAA K 0X0-
Thl (KaMEeHHBIH TONOP, CTPEJBLI U T. /1.), B aHTHYHOCTH IOABH-
JINCH NIEPBbIe MeXaHU3MBI (DBIYAT U AD.) ¥ CPEACTBA IIepeIBuKe-
HUA (KOJeCHUIIBI, KOpabin), B cpeHNe BeKa ObLIU N306peTeHbI
IepBLIe CJIOXKHEIE OPYAMSA TPYAa U MeXaHU3MbI (TKAKHM cTa-
HOK, Yachl).

OBinajieHne sHeprueit HaXoAUI0Ch B 3TOT IIEPHOJ Ha HAYAI b-
HOH CTYIeHU, B KAUECTBE HCTOUHUKOB 3HEPI'UH HUCIIOIL30BATHUCE
CouHile, Bozja, OrOHb, BeTep M MYCKVJIbLHAS CHJIA YeJIOBeKA.

C camoro Hauyaja 4eJIOBEYECKOH MCTOPHUHM BO3HHUKIA II0O-
TpeOHOCTH Nepefiauym U XpaHeHus uHdopmanuu. [lasg mepeaa-
44 MHPOpPMAaIUM CHAYAIa UCI0JAB30BAJICA A3BIK ¥KecTOB, a 3a-
TeM 4YejioBeuecKas pedb. Jlia xpaneHus mHbpoOpManumM cTAIH
HCIIONB30BaThCA HAaCKaJbHBIC PUCYHKH, a B IV Teicauenerun
/IO HaIle 3pbl HOABHUIACH MUCHMEHHOCTD M TTepBhIe HOCHTEeIH
uHpopManuu (IIyMepCcKUe IJIMHSHbIe TAOJIMUYKH M eruier-
ckue nanupycel). Meropus cosnanus yerpoiieTs aiasa oopabor-
KM YMCJI0BOH HHGOPMALUH HAUNHAJIACh TAKIKE ellle B IPEBHO-
cru — ¢ abaka (cCueTHOHM MNOCKH, ABJIAIONIENCA NMpoobpasoMm
CYEeTOB).
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Hunyverpuanseoe obmecreo. HauusHad OpPHEMEPHO ¢
XVII pexa, B IIpollecce CTAHOBJIEHHS MAMIMHHOrO HPOM3BOM-
¢TBa, Ha ICPBLIN I1a8 BLIXOANT Mpo0/IeMa OBa e IS pEeprue
(MAOIMELI H CTAEKH He0OXOAHEMO OBLIO DIPHBOAHTL B JBHMKE-
aHe). CHAYANA COBEPIIeHCTROBAIMCE CII0CO0HE! OBIALEHUA HER-
rueil BeTpa M BOZBI (BETPAHEIC MELHUOL T BOJAHBIE KOJeca), a
RATEM YeIOBEYESCTBO OBJIAZEIO TEIJIOBOH sHeprueit (B cepelrHe
XVIII Beka 6u11a H300peTeHA NApOBaA MAIDNHA, a B KoHe XIX
BEKA — JABHTATE]EL BHYTPEHHEro ¢ropaHusd).

B romue XIX Beka HAUAJOCH ORJIAARHEE BIEKTDHYECKOR
sHepruci, SHIIK M300PETEHEL IeKTPUre HePATOp H 2iIeKTPOABH-
ratens. M HaxoHel, B cepefuze XX Bexa deJI0ReYeCTBO OBJIALE-
J10 aToMHOH 2Heprucii. B 1954 roay 8 CCCP 6ri1a nyineHa 8 9Kc-
IIYATAIHIO NEPBAA ATOMHAS DICKTDOCTAHIIAA.

OBxnagenie sHepriel MO3BOIKIO HRPEATH K MACCOBOMY M&-
MHUHHOMY OPOHIBOJCTBY HOTPeOHUTENhCKHX TOBADPOB, GBLIO CO-
37aH0 HAZYCTPHAJILHOE 0bmecTBO. OCHOBHRIMH HOKAJATETAMY
PA3BUTOCTH HHIVCTPHANLHOID OOINeCcTBa ARIAINCE KOIHIECT:
BEHHBIE HOKAJATENH, T, €. CKOJIbKO D0 306RITO yT A M HedTH,
CKOJBKO OPOKIBEASHO CTAHKOB B T. A,

B aToT mepHOI POMCKOANIY TAKMKC CYUIECTEBEHHLIE U3Me-
HEHWS B cHocofaxX XpaHEHUA U nepedayun HHGopMan k. B cepe-
mne XV mera Gwino w3o0pereHo KHUronedaTanwue, UTO ITOIR0-
JMHIOC ¢AIATH HE(DODMALME JOCTYIHON 114 Topasgo SoJbBIIero
roaguectea mofeit. C xorua XIX eeka gaa nepefa<y HHPOD-
MAIHHK HA ZANBHUE DACCTOSHUASA ¢ HPOROIAM CTATH MIKPOKO KC-
HOJNE30BATLCA Tenerpad u rededion, a B XX BeKe — JASKTPO-
MATHHTHEIE BOJHE (PaLHO, TEIeBH/ICHHE).

Hedopmannoraoe obmectro. [leproil noonTroi anToMa-
TH3HPOBAHHOE 00paloTKH HHEPODMALKK CTATO CO3TAHUE
Uapaesom Badfummem B cepedrHe XIX Bera vMexaHAYeCKOH
nu@poBoE AHaIATHYCCKOM ManinHel. OAHAKO NUILE ¢ CEPERU-
dni XX BeKd, ¢ MOMCHTA NOSBACHHSA 2JIEKTPOHHBIX YCTROHCTR
obpaboTKkn B XpaHcHuA wHpopmanuu (IBM, a zarem nepco-
HaJIbHOTC KOMIOLIITEPA), HAUANCA MOCTENSRHLLA Llepexor OT KH-
AVCTPHANBHOrO 00IMecTBa K HEQOPMALNOHHOMY.

B uHPOpPMAIKOKBOM OOIBCTBE TAABHBIM PECYPCOM ABJIAET-
¢st nEQOpMAaTAd, MMEHEHO Ha OCHOBE BIageHHd NEGopManuei o
CaMBLIX PA3JTHYHEIX HDOIECCAX M ABIEHHAX MOXKHO e THBHO
H OITHMAIBRHO CTPOMTLE .TIIUG)’I'U JAeATelIbHOCTE.

BaxHO He TOABKG HIPOH3IBCCTH GONBINOE KOIXUYECTRO PO~
AYKIOHAH, HO H COCHATE HYMIYIO IPOOVKIHIO B ONpPeAeeHHOe
EpEMA ¥ ¢ OIpeAcTICHEBIME 3arparaMi. B mEQopMannonHom
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obI1ecTBe HOBRIINASTCS IC TOALKD KaYeCTEO noTpebIeHns, HO K
Ka9eCTBO OPOMIBOICTEL, YEJI0BEK, HCNOAbIYRIIIHE wHihopMa-
OAOHHLIE TCXHONOTHH, UMEET JYUINHEe YCIOREA TPYVAA, a TPYA
CTAHOBUTCA TEBOPUYECKHM M MHTCHICKTYAJNbHEIM.

B kavecrse kpuTepuer pasBUTOCTH HHPOPMAIKOAROTO 08-
OIeCTBA MOXCHO BEIODATE TPH: HAMHIHE KOMOLIOTEPOE, VPOBCHE
DPa3BUTHH KOMOLITEDHEIX ceTelf U KOJHUYCCTBO HACeNeHndA, 3a-
HATOr0 E HEHQOPMAIHMOHHON cdepe, a TAKMKC HCOOALIYIOOLErO
HHQOPMALBEOBHEBE K KOMMYHEKAIIHOHELIE TCXHOJIOTHH B CBORH
NOBCEAHERHOH EeATeJLHOCTH.

Hpou3BoACTBO KOMUBLIOTEPOD. llepBLie 3.IeKTPOHHO Bhl-
YHCAUTEeIBLHEIe MamnUaL! (DBM}, koTophle MOTIH aBTOMaTHYEC-
KH N0 3agaBEOd nporpaMMe ofpafarnBarTs GoabIIMe OfiheMbI
nH@iIopMaruu, 6s111 coszansl B 1946 rogy B CIITA (SHHAK)u s
1950 roay B CCCP (M3CM). B 40-60-x roaax XX Bexa mpous-
BuACTEO JBM HM3MepAnoCh eAHHENAMH, [JeCHTKAMK H, B JVI-
meM cay4dae, cOTHAMH mTyk. 9BM Onnn oueHr goporuamu o
oeHb DONBINMMH (3aHHMAIH TPDOMAXHBIE 48abI) U TO3TOMY
OCTABAMTHCE HEJOCTYVIIHBRIME AJId MAaACCOROIG ﬂDTpGﬁHTeJIﬁ.

Maccoroe DpOH3BOLCTEO CPABIIHTENILEO HeJOPOTHX HEPCO-
HaALHBIX KOMIbLIOTEDUR HAYAIOCh ¢ cepeaman 1970-x rozxon ¢
roMmneoTepa Apple I1 (¢ aTorc KOMNLIOTEDA HAYATIA CBOE CYIHEC-
TBoBanue dupma Apple). Koauuecrso npoussescHHLx mepeo-
HANBHREIX KUMIILIOTEPOR HAYAID COCTABIATE ACCATKH THICHY B
o, 4YTO NGO TeEM EpeMeHaM GLLIO KOJA0CCATLHEIM SOCTHHEHIEM,

B mauane 1980-x rojor npuctynuna K MaccoBOMY OpPOM3-
BOLCTBY NE€PCOHANEHBIX KOMIBIOTepOE Kopropanma IBM (xom-
NLIOTEPLI TeK H HasblRaliwce IBM Personal Computer — IBM
PC). JocraTouno ckopo IBM-¢oBMeCTHMBIE KOMITLIOTEPEI CTATIH
BEIIYCKATL MHOIHE (DHIM b, # KX IPOA3BOACTEOC JOCTRIVIO COTEH
THCAY B rof. Exeroasoe mpodsBOACTBO NEPCOHANLELIX KOM-
OBIOTEPOB IOCTOAHHO pocso B B 2007 roay npesnicnao 200 Mua-
JIHOHOH.

Ilepconanbuslit KOMOBIITED TOCTOAHHO COBEDIEHCTEOBAN -
Cf. ero OPOX3BOJHTENBHOCTE BOZPOCIA HA THM NOPAIKE, TIDHE
BTOM, UTO OUEHE BAYKHO, IIeHa JaXe CHHEHIACh, JIepcoHaTbHEIN
KOMIIBKITED CTA JOCTYVICH MACCOBOMY HOTpeﬁHTGJ'IIO, H Tenepb
B PASBHMTEIX CTPAHAX MHDPA KOMIOBIOTED HMeeTCA HA GOJLITHH-
CTBe pafouMx MecCT H B HOJNBIIHHCTEE ceMell,

Komnsiorepasie ceti. B HacTodee BpeMs cyIOecTEeHHOM
TCIACENHeH B MHGOPMATHIANHH 00IHECTBA ABIASTCA Hepexos
OT HCIIOJEZOBAHMA KOMLUIBHTEPOB B ABRTOHOMHGCM pesumMe K HC-
OOJIL30OBAHMIO HX B HHIODMAI[HOEHKIX CeTHX.
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HudopMaiHoHHLIE CETH COBNAIOT PealbHYI0 BOSMOKHOCTE
fRICTPOTrO ¥ YAOOIOTo AOCTYNA TOJBBOBATENA KO Btell nHGopMa-
[(MH, HRKONJEeHHOH 4YelI0BeUeCTBOM 3A CBOH MUTOPUIG. JIeK-
TPOHHAS MOYTA ¥ TeNeKOHPepeHEmHH, NoucK HEQOPMAOHUEA BO
BecemprpuO# niayTHHE ¥ B QaiiNoBIX ADXHWBAX, HHTEPAKTHBHOC
cfneEre, IPOCAYIDHBAHNE PAXHOCTAHIHA H TOCMOTD TEICBH-
ZMOHHBEIX HPOrPAMM, MOKYIKE B MHTepHeT-MaraddHaX CTANH
NOBCEeRHEBHOH NPAKTHROE MHOIHX NONBIOBATENEH KOMIhIOTE-
POB B PAa3BHUTHIX CTPAHAX.

Pasgurie IaofaidbHEIX KOMOLIOTEPHLIX ceTell HAUaloCh B
80-e roxw mpowtorn sexka. B 1981 roay B ceru MaTepHer Ha-
CYUTHERAIOCE JuIns 218 KoMNeiOTEePoB, K KoEDY 1980-x ronos
KOMHUYECTEC NOAKAKYBHHERIX K CETH KOMIBIOTEPOB BOIPOCHO JIO
150 Tricad, Haubonee GrICTR H POCT IPOHEXOAKI 34 IOCIEAHEs
OoCATEACTHE, B K Hauany 2007 roga HX KoJUIeCTBC NPEBBICHIO
400 MBRITUOHOB.

CTaTUCTHYECKHE AaHHLIe ] .
o pocTe MHTepHETa http.!!www.lsc.org =

ITa konuYecTsy HMEIOMMXCs cePRepos MHTepHeTa MOXKHO
CYLUTh O CTENCHH AEQOPMATHZAIAM OTAEeNBARIX cerpan. Hau-
fonbIlee KOJHUCCTBO CEPBEpPOB BaPErHCTPHPUBAHO ¥ NOMCHAX
ATMHHUCTRATHBEOrS THNA (0KON0 253 MUMLIMOHOB CepBepoB}),
3HAYUTEJbHAA YACTh KOTOPBIX sapermcrpupoBasa B CIIIA, ma
BTOPOM MecCTe, ¢ HOJbLUIHM OTCTABARNCM, fInoHus (31 Muaanon
cepBepoB), Poccus zarmumaer B atoM coucke 20-e MecTo (OX0.I0
2,4 MHUNNIIOHA CEPBEPOE).

KoIriecTB0 HOCPOSHERX HOALIOBATENSH DECYPCOR U YCHYT
HuTepHera BO BCeX CTPaHAaX MHPA COCTABJAET IPHMEDHO OAWH
MIULTHAPS UYenoBex. B Pocere KOIMICCTRO NMOJIL30BATENEH Pac-
Ter GRICTpLIMK Temuamu, # 8 2007 roay cocTaBUI0 OIPIMEDPHO
25 MHJIINOHOB 9EA0BEK,

Hacenenue, zanaroe B undopmanuonnoii chepe. [lo nan-
g OOH, B 90-e roasr XX rexa KOIKYecTBO PA0OTHHKOR, SaHA-
THIX B BEHQOpPMABHOHHOH chepe (414 xoTophix ofpaboTka wH-
fhopMaTiEH ABJISETCA OCHOBHOH IIPOMIBOJACTRCHECH QYHKIHeN),
Boapocan npunepao Ha 25% , Torda Kak KOJW9ecTBO 3AHATHIX B
CeNBCRKOM XUSHﬁCTBE A HpOMBIIIIJIEBHOCTI‘I COKPATHIIOCH, CHIT-
BeTcTBEHHO, Ha 10 &1 15% .

Komxniorepsl ¥ HEdOPManROHEEIE TEXAMIONHH KHTEHCHB-
HC OpPOBWKAIOT B B cepy MATEPHANBLHOND NDOHIEQ/ACTEA.
Huxedep, hepMep, CHeIEATACTE APYTHX TPaAHUHOHERIX IDO-
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(peccumii Bce ualie UMEIOT HA CBOEM paboueM MecTe KOMIbIOTED U
HCIIOJIB3YIOT MH(OPMaIMOHHBIE 1 KOMMYHHKAIIHOHHLIE TEXHO-
JIOTHH B CBOeil npodeccHOHAaNBHON JeATeTIbHOCTH.

C pasBuTHeM KOMMYHUKAIIHOHHBIX TEXHOJOTHH U MOOHIIb-
HOWM CBA3H BCe GOJIBIIee KOJIMIECTBO JI0Ael 0CYIIeCTBIAIOT CBOKO
MPOU3BOACTBEHHYIO NeATEJBHOCTb AHCTAHIIMOHHO, T. €. paforas
noMma, a He B otuce (B CIITA 6osee 10 musinonos yejosex). Bee
GoJbllIee pacIIpocTPaHeHHe TOIy4YaeT AUCTAHIIMOHHOe 06pasosa-
Hue 1 nouck paborel uepes Uurepraer. B 2000 roxy obopor Mupo-
BOrO PBIHKA MH(OPMAIIMOHHBLIX ¥ KOMMYHHKAIMOHHBIX TEeXHO-
JIoru# cocTaBHa OoKojo 1 TpunnmoHa goiiapoB. Ilpu aToMm Ha
3aKyIKYy anmnaparHbIX cpeJicTB ObLJIO MOTPavyeHO MeHee IOJOBH-
HBI 3TOH CyMMBI, OOnbIIAA 4aCTh ObLJIA BIOKEHA B pas3paboTKy
pOrpaMMHOro obecrnedeHu s, IPOCKTUPOBAHHE KOMITBIOTEPHEIX
ceTeM M T. A.

UudopmaumoHHoe 06LecTBo — 310 06LLECTBO, B KO-
TopoM Bonbluas H4acTb HACENEHUA 3aHATA NONYYEHUEM,
nepepaboTkoin, nepepavert u xpaHeHunem uHdopma-
.

Kypc nadopmaruku u nHGOPMAIMOHHO-KOMMYHHKAIIHOH-
"eIX TexHogoruii (MKT) urpaer ocobyio posb B 310Xy nepexoza
OT MHJIYCTPHAJIBLHOTO 06miecTsa K HH(MOPMAHOHHOMY, TAK KaK
FOTOBUT BBINYCKHUKOB IIKOJBI K JKU3HU U AeATeJIbHOCTH B UH-
dopmanmoHHOM OOIIIECTBE.

M3 Ty

Ronrponbi;ﬁe' BOIIPOCHI

1. Kary:o po/ib Hrpajs BeLecTBO, 9Heprua 1 nHpOpMAaInusA Ha pasand-
HBIX dTanax pasputud obumecrsa?

2. TTo KaKUM OCHOBHBEIM IAPAMETPAM MOFKHO CYANTH O CTEIIeHH PA3BU-
TOCTH HH(pOPMAITHOHHOTO 0B1IecTBA U ITOUeMy?

3. Kak uaMeHseTca cojep)KaHue }KH3HH H JAeATeJbHOCTH JIOAEH B
mporecce Nepexoja oT MHAYCTPUAIBHOTO 0o0mecTBa K HHMOpMa-
nuoHHOMY ?

Wnteprer 135~
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BagaHuA AJs CAMOCTOSITENLHOTO BHITOJHEHUS

&

6.1. Haiizure B MaTepHeTe JaHHBIE O POCTE KOJMYECTBA I0JL30BaATE"
Jieii 1 cepBepoB.

6.2. UHdopmMmauMOHHaA KYyNibTypa

KonmuecTBo MHGOPMALIUY B COBPEMEHHOM 00IecTBe CTpe-
MUTEJIbHO HAPACTAET, YeJ0BeK OKa3bIBaeTCA IOrpyKeHHBIM B
Mope uHpopmanuu. [[s Toro urobsl B 3TOM MOpe «He YTOHYTh?,
HeobxoauMo obnazaTh WH(GOPMAIMOHHON KyJIbTYPOH, T. €.
3HAHWAMHU U YMeHUAMHU B o61acTu MHPOPMALMOHHBIX B KOMMY-
HUKALMOHHBIX TeXHOJOI'U, a TaKKe OBITh 3HAKOMBIM C IOPHH-
YeCKUMH U STHUECKMMM HOpMaMH B 9TOH cepe.

o ITpomece ma(GOpMaTH3an UK OOIIECTBA MEHSET TPaJUIN-
OHHBIE B3IVISABI HAa IIepeYeHbh YMEHUH ¥ HaABBIKOB, He0O-
XOAMMBIX /I CONUANILHON aganranuu. BosbmeM Tpaau-
IHOHHBLIM HaBbIK nucbMa. Ha 3ape IHBUIM3AIMH
(Illymep, Eruner), 8 anruunom mupe (dunana, Pumckas
AMIEepHUA U Ap.) ¥ B CpelHHE BeKa (/10 u300peTeHHds KHM-
romevaTaHnA) HABBIK KaJLIdrpaduyuecKoro nucbma ObLI
3aJI0r0M YCIEIITHOTO IIPOABMKEHU 110 CONMAILHOM JecT-
auie. B uraycrpuansHom obuiecTBe (10 M300peTeHMsA
HEePCOHANBHLIX KOMIBIOTEPOB) HABBIKYM MHUChMa PYYKOM
Tak ke OBLIN HeoOXOANMBI 1J15 JI000ro YieHa obIecTsa.
B macrosiiee Bpems, Ha Nopore MHOOPMAIMOHHOTO 06-
MIeCTBa COIHAJILHAS 3HAUMMOCTE HABBIKA IMCbMa pydY-
KOM cHHsKaeTcsa M, HaobopoT, conuaibHaA 3HAYHUMOCTh
HABBIKOB BBO/a MH(POPMAIUH C TOMOIIBIO KJIABHATYDHI H
paboTsi ¢ rpaduyecKuM HHTEPdEeicoM IPHUIOKEHHUH ¢ 110~
MOIIbIO MBIIIIX BO3pacTaer.

Coszmanye ¥ peJakTHpOBaHHE JOKYMEHTOB C I[MOMOIIBIO
KOMIIBIOTEpA, T. €. OBJafaeHue ohMCHBIMH HH(DOPMAHOHHBIMH
TeXHOJOTHAMM, CTAHOBUTCH B MH(OPMAIMOHHOM 001I[eCcTBe CO-
LHAJBEHO HEOOXOAUMBIM yYMeHHEM — A0CTATOYHO HPOCMOTPETH
o0bABIEHUS O IpueMe Ha pabory.

CoBpeMeHHBIE WH()OPMAIMOHHBIE TEeXHOJOTHH I03BOJAIOT
BKJIIOYATH B COCTAB JOKYMEHTA JNi00ble MYyJbTUMeIuiHbIe 00B-
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eKTh! (rpadERY, 3BYK, aHEMALMK, BuAeo). JloMa BH Mo:KeTe
[IPHBECTH B NOPAJOK (OTOAPXHB CeMBH, OTCKAHHDOBAB CTADLIS
choTorpad MM 1 TOMECTHR UX B VIOPAKOISHHOM BHAE B KOMIBIO-
TEDHBIA PoToansGoM, B Ipouecce nByUeHUA Bhl MOKETe TOAro-
TOBHTH Dedepar ¢ MILTIOCTDANUAMH, B UPOLECCE NPOdeccoHaNL-
HO@ JeATENBHOCTH — ICGHATOTORKMTH KUMILIOTEPHYI0 HPE3eHTA-
LU0 O JeATeNEHOCTH BameH GHpMel. ¥menne paborats ¢ Myasb-
THMeIHa AOKYMEHTAMM, COJIABATE KOMHBIOTEDHRIC MpedeH-
TaluH CTAHOBUTCH BaXKHBIM B HHOOPMANHOHHOM o0IHeCcTEe.

B cORpEMEHRHOM MHBHOPMALIMOHHOM NfiL{ecTEe BpAA X Eeofl-
XOAMME] HABRIKH TPAJHOHOHHOTO YepUeHUR] HA BaTMAaHe. BMec-
TO 3TOTD OONEIHC NGAYYHTD NEPBOHAYaIRHOE OPEICTABISHUS O
HAZHAYRHHH H BOIMOKIIOCTAX KOMNIOTEPHBIX CHETEM aBTOMA -
THINPOBAHHOTC KpocKkTHPoBaEHA (CATIP). Taxue cucTeMs! o-
3BOJIAT BAM OBICTPO PACCMOTPETh DA3TAYHEIR BADUMAHTE] NIIAHH-
DPOBKU HHTERbEDA HOoMa HIM KBAPTHPEl, CO3AATE YCDTeX MIH
CXEMY.

Henonb3opaHne 3.1eKTPOHHEEIX TAaGHMI cXeNacT Golee opo-
CTBIM H HarIAIHLIM HCCISZOBAHME H HOCTPOENHC IPapHKoB
(hYHKOEE B MATEeMaTKKe, MIAHHDPOBAHNE M BeIeHHe JOMAIITHEND
01034 eTa, aBTOMATUIHPYET 38TI0JHeEHe MAOTOYMCICHEEIX KBH-
TAHIUE OMUIATE] 38 KBAPTHPY, 3JeKTPOHEDPTHIO ¥ TenedoH,

Heo6XoauMoCT: YIOPAZOYMTE HE(HOPMALTIHIO, HATIPEMeD,
0 JIMAAX, ¢ KOTODLIME Bhl KOHTAKTHDVETE, TpedyeT HCOOMLA0-
BAHHA 3aNUCHOH KHHAKKE. OZHAKD TACTO VA0DHCC HCIOMILAG-
BATE A7 XPaHeHHA TAKM HAEPOpPMAODRE KOMILIOTCDHYI0 Basy
JAHHBIX «3aNHCHAA KHNKKa». [IpY moHcKe HAQOpPMAIHY B ca-
BpeMeHHOK Subarnorere wau B ETepHETEe HEOOXOIAMO HMETh
HABBEIKH HOMCKA wAdopMannu B 6azax JanauX. B undopmannm-
OHHOM OfINeCTBE 0UeHB I(OJMe3HBIM SBIIeTCH YMCIIHE COBIA-
BATL 0A3LI JAHHRIX, 3 TAKIKE BECTH B HMX TIOMCK ZAHHRIX.

KeanudunyposaEAsldl NOAb30BATEND KOMIBIOTEDA MOSKET
Ha OCHOBE HCMOJAB30BAHHHA HIBIKOR BHIVAJLHOrO O0LEeKTHO-
OPHEHTHPOBAHHOI'O NIPOTPAMMHDORAHMA CO3AaBATH Heo0XoNH-
MBI€ €My CHeURATHEUDOBAHHBE TPUJIOKEHH, CO3IABATL H HC-
CIeJOBATE MOJETH DARNWTIHEIX 00BEeKTOR M NPOICCCOB, paspa-
BaTHRATE JunaMHYecKue Web-cattmir u 7. 1.

CoBpcMerHOMY TeT0BeKY HEOGXORMMO OBIAICTE KOMMYHH-
KATHBHOH KYJALTYPOM, T. €, YMEHBAMH CO3OBBATEH H HOCHIATE
SJAEKTPOHHREIE HHCBMA, HAXOEMTE HYXHYI0O HRGOpPManui Ro
Beemupnoii nayTune uau 8 GalIoBRIX ADXHBAX, YHACTBOBATE B
yarax U T. 4. HeoGxoaxMeiM yeaorreM yenemnod npodeccHo-
HAJALHOR QeATeNIbHOUTH CTAHOBHTCA CO3JAHHE H NVOIHKBIIHA B
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MrTeprere Web-caitTos ¢ nHGOpManuei o 1esATeJbHOCTH opra-
HUSANUHU WK OPeANDUATHA.

HWHpopMannoHHAA KYJbTYPa COCTOUT HE TOJBKO B OBJale-
HUY ONpejeeHHEIM KOMILTIEKCOM 3HAHWM ¥ yMEeHU! B 061acTi
uH(GOPMAIMOHHEIX ¥ KOMMYHUKAIMOHHBIX TeXHOJOTHM, HO H
NnpeAmnojaraeT 3HaHue U codJIoNeHHe IOPHIHYEeCKHX H 3THYe-
CKMX HOPM M pPaBWJi. 3aKOHKI 3alIpeIlaiT MCI0Jb30BaHMe I~
pPaTCKOro KOMIIBIOTEPHOTO obecne4eHus M Nponaranay Hacu-
Jusi, HAPKOTHKOB M mopHorpadun B MuTepHere. Obmenue c
MMOMOIIBLIO SJIEKTPOHHOMN IOYTH WM B 4YaTax, ydacTue B Teje-
KOH(bepeHIUAX IpPeArnoaaraloT cod/iojeHne OoIpe/eleHHBIX
NpaBHJI: OTBEYATH HA IIMCHMA U He PACChLIaTh 3BHAKOMBIM U HE-
3HAKOMBIM JIIOJAAM MHOI'OYMCJIEHHBIE PEeKJIaMHBIE COOOIIeHusA
(criam), He OTKJIOHATHCA OT TeMbI 00CYKAEHUA B TeJeKoH(pepeH-
NUAX | YaTtax U T. 1.

KoHTpoabHBEIE BOIIPOCHI

1. KaxoBbl OCHOBHEIE KOMIIOHEHTH! WH()OPMAIMOHHOH KYJIBTYPEI, KO-
TOpBble HEODXOAMMEI YEeOBEKY AJA KUSHM B MH(OPMALMOHHOM
obigectee?

6.3. NepcnekTuBbl pa3BUTUR
MHPOPMALMOHHBIX U KOMMYHUKALMOHHbBIX
TexHonorun (UKT)

PazBuTie HOBBLIX MH(MOPMAIMOHHBIX M KOMMYHHKAIHOH-
HBEIX TeXHOJIOIHH MMeeT 06IIIHe 3aK0HbLI, BOJBIINHCTBO HOBBIX
TeXHOJOIWI MPOXOAUT B IIpOIlecce CBOEIO PA3BHTHUA HNATH aTa-
0B, OAHAKO HEKOTOPBIE TEXHOJOTHH Pa3BHBAIOTCA OUeHb ObIC-
TPO U «IIPOITYyCKAaT» HEKOTOPbIE 9Tallkl, APyTHUe Ke, Haobopor,
MepHOAMYEeCKH BO3BpAIalOTCA HA HAYaJAbHBIN 9TAl PasBUTHA.

JIyume Bcero aransl pagsutuna UKT MoxHO mpencTaBUTh B
rpaduueckoit dopme. ITo ocu aberuce OTIOHUM BpeMA B aTanax,
OIHAKO CJIeIYeT VIUTHIBATE, UTO PA3JIMYHbIe TeXHOIOTHH TPOX0-
ASAT STAIBI CBOETO PA3BUTHA 3a pasinuyHoe Bpems (ot 2 go 10 yert),
T. €. IIKAJIa OCY BPDEMEHH J[JIsi PadHBIX TeXHOJOrHil HeOJHHAKOBA.
ITo ocK OPAMHAT OTJIOKHMM YPOBEHB OIIEHKM TeXHOJOTHH 00IecT-
BOM, UTO HOCHUT AOBOJILHO CYO'BeKTUBHBIM XapakTep (puc. 6.1).
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IlepBriii aran. «Bocxo/ Hagex», KOTAA TOABIAKTCS TE0-
pPeTHYEeCKHEe 0B0CHOBAHHA M [eDBLIE AKCOePHMEHTANLHEIC DEa-
JHBANKY HOBOH TeXHOMOruu. OBIMIecTRY KAMeTCA, YTO TaHHAS
HOBAHA TEXHOJOCHA PASPEUTHT MHOTHE TIPOGIEMET.

llpuMepoM TaKOH TEXHOJOIHMH SABIAITCS HAHOTEXHOJO-
rid. JeficTBHTENbHO, CORDEMEHHBIE TPAHSUCTOPS] VikKe HMEIOT
Pa3Mephl E HECKOJIBED JeCATKOR ATUMOEB, H JATBHeH AT MIPHE-
ATIOPHIALHA JOTDCHA IPHBECTH PASMEDHI TPDAHZHCTODOB K pas-
MepaM OTHOTI'0 ATOMA IMIH MOJeKylhl. ROHKDeTHOMH TeXHOMOr -
TeCKOH peanusalmeil HAHOTEXHOJOTH ABJIAITCA VINePOIHRLIe
HAHOTPYOKM, KOTOPEIE YK€ HCHOJB3YIOTCA IS COAXATMI TICP-
BHIX BKCIePHMEeHTAJBHEIX HAHUTDAHIUCTOPOB,

Bropoit atam. «I1uK 3aBEILEARBIX OKEAHUI» , KOTAA pas-
pabOTIHKYE U CPEACTBA MACCOBDH MHQODMAINY BHYIIAKT 06-
IMECTBY BBRICOKYI0 LUCHHOCTh HOBOH TEXHOJIOTHH H sdhderrHs-
HOCTE IIEPREIX NPOMBIULIEHHBIX COpDASIIOB.

Ilpumepom Tako#l Texwoaorun seiaserca IP-tencsmicHue
(TpanensuusR TenexaHanioe udepes MHTepHeT). Oomako v aroi
TEXHOJOI'HH MHOIC albTEpHATUBHEBIX KOHKYDPeHToB (adHEpHOE,
kabelbHOe K CHYTHHHKOROe TeNeBUAeHHE), HeZOCTATOUHOS KAa-
4eCTBO H300paKeHn A ([IEpUOIUIECKOe ¢ PACCHIMAHICY ) 1 CDAB-
HWTENBHO BEICOKAA ICHA.

Tperuii aran, «Kornosuns pasouaporanuits , KOTa MHPO-
KO DaspeKJAMHPOBATHAI HOBAA TEXHOJIOI WA TEPART CBOIY IIPH-
BIEKATENIBHOCTL B TiasaxX KOHEYHEIX NoTpefuTeneii. B nponec-
G& MCTIONMb30OBAHEA IIEPBBEIX MACCOKKMX JSKIEMIIAPOB HOBOL
TeXHOJOTHH BBIABIAIOTCH KOHCTPYKTHBHLIE HEAOCTATHH.

ITpuMepoM Takoi TexHONOrnK aenawrea Hureprer-suaeo-
KOH(pEepeHIINH, KOr4a OOJL30BATENH, IOAKIIOUEHHEIe K MIHPO-
KOOOJI0CHOMY UBTepHETY, MOryT B DEANSHOM BpeMeHH 06IMAaTh-
CH He TOJNBKO ¢ HOMOINBIO TPEAULIMOHHEOTO YATa, HO H CIALINIATE
W BHJAETH ADPYr APYTAa.

leTBepThiit 9TAn. «IloABeM KUIHECTOHKOCTHS, KOILA HA
OCHOB® HOBBIX MCCHACTOBAHMH ONTUMUINDYETCA TeXHOJOrHYeC
KUH OPONECC M HAYHHACTCS MACCORGE CEPH HHOE IPOHMZROACTBO.

IIpumMepom Takoif TEXHOJOMHM RBASETC] maaThopMa
Microsoft .NET, KoTopas 003BONSET COZTARATL MPHIOKEHES C
UCTIONIBb30BAHMEM DAZJUTHBIX HILIKOB 0OOLCKTHO-OPHEHTHDO-
BAHHOI'O NporpaMmmrpoBaEufA, Barkno, 4To Ha 3ToM sTane Tex-
monoruio .NET mognep:xuealor u Jpyrue dupMsl, paspaboran-
KU cueTeM nporpaMmuporanus {Borland, Novell u gp.).

IIara sran. «ILIaTo OPOAYKETWRHOCTH S, KOTAA MACCOBOE
CEpHEHOE OPOUIBOACTBC HANAINE O HOBUH TeXHOJOMHHA HAX0-
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JAUT MACCOBBIM YCTOWYMBBIH CIIpoc moTpebuTesed M NMPUHOCUT
cTabuiIbHYIO IPUOBLIL IIPOU3BOANTEIAM.

TIpuMepoM TaKOH TEXHOJIOTUH ABJIAETCSH IIMPOKOIIOJOCHBIH,
T. €. BHICOKOCKOPOCTHOM, moctyn B MHTEpHET. TeXHOJIOIrNM 1IN~
POKOTIOJIOCHOI'O JOCTYIA CTaJM HeoOXOAMMBIM OOBIYHBIM fABJIE-
HUeM 1A nojb3oBaress. Heo0X0AUMO OTMETUTH, YTO T€XHOJIO-
rusi  IIMPOKONOJIOCHOro jgoctyma B VIHTepHeT  MOMKeT
HMCIIOIb30BATh PA3JHYHbIE METOJE]I M KaHAJbI CBA3H.

YpoBeHb OLEHKH TEXHOMoruu o6uwecTsom
A

i IP-fenesunenve : i
1 ; ] | |
b A ! :
Ao\ : '.
& \ i | ! LUMpOKONONOCH.IA
: : ! | mocTyn B WkTeper
: ; | Microsoft NET & —
\ Y : ' i
i N e i
Hanoréxucno:‘:m I (20 il ! E
' i i WHTepHeT-suakokoHdhepeHumun :
1 ] 1 1
] T 1 L}
| | |
/1 P2 3 5 4 5 5
] [] ] ]

L -
>

Bpems (atansi)

Puc. 6.1. Pazsutvie MHHOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHONOMMA

Ron'rpoang;lé BOIIPOCHI

1. HazoBuTe TEXHOJOMMH, COOTBETCTBYIOIIHE PA3JINYHBIM 9TANlaM pas-
putua UKT.



KoMnbloTepHbIi npakTukym

MpakTnyeckue paboTbl k rnase 1
«KoaupoesaHue n o6paborka rpadpuyeckoi
M MynbTUMeaunHom nipopmaummn»

f YeraHOBHTE: ‘ Windows-CD @

® BEKTODHBII rpaduyeckuii s
peaakrop OpenOffice.org Draw;

® DAcTpPOBBIN rpaduuecKui
penakrop GIMP;

® nporpaMmy paspaboTKH npeseHTa- |

uumit OpenOffice.org Impress;

Qf ® penakrop flash-amumanun
Macromedia Flash;

® 3BYKOBOH pepakTop Audacity;

PO ¢

AucTpubyTtus
Microsoft

Office

® nporpaMmy paspaboTKH npeseHTa- —

nui Microsoft PowerPoint

[&i

VeraHoBUTE: Lin p =
® BEKTOPHEIH rpadguyeckmii pepak-
Top OpenOffice.org Draw;
® DACTPOBEII rpaUuyecKuit penak-
Top GIMP;
® nporpaMmy pa3paboTKH Hpe3eHTAa-
ﬁ nuii OpenOffice.org Impress;

® 3BYKOBOI pemaxrop Audacity;

=
2

X

|

® cHCTeMy 3axBaTa HU(pPOBEIX (OTO
digiKam;

® CHCTEMY 3aXBaTa U pPefaKkTHpoBa-
HUe nudposoro sugeo KINO

EREDR ¢l
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Mpaxtuyeckan padota 1.1
KoawposaHve rpadpuueckoi nidopmaumm

AmrapaTHoe ® HporpaMmuoe ofecneuende. KoMmokioTep ¢
yeTAHOBACHROM onepannonuoi cucremoit Windows uin Linux.

IIens padorsr, Hayunarscs:

* VCTAHABJIUBATE PA3MUTHBIE FPaduvecKie PEIKAMEL 3Kpa-
Ha MOHHTOPA;

¢ YCTARABJIYBATL LIBET NyTEeM SajaHMS YHCIOBBIX KOJOB
HITeHCHBHOCTel Bazoseix nBeTos nanaTpel RGB {(xpac-
HOTO, 3E€JACHOTO H CHHETO).

3agamue 1. YcTanouTs rpadHUecKHE pexxum IKpaAHA MO~
HEHTOPA:

» ¢ HauboNee BOBMOMKHEIM BEHICOKHM paspeliesneM 3KpaHa;

¢ ¢ Haubollee BOSMOXKHOR rny0HHON IBRTS.

3aganue 2. B rpaguueckoM pejaxTope NOCAEAOBATENbHN
VCTAHOBHTE UBeTa (cM. Tabx. 1.3. KogupoBKa BETOB NPH Ty~
6uue oBera 24 6HTA) ¢ MCOONBI0RAHKEM NAJHTD LBETOB RGEB,
CMYK u HSB. IlpeTa yCTaHaBJIHMBATE OYTeM BBEIEHNHA YHCI0-
BRIX KOOOB 0430BHIX IIBETOB B COOTBETCTBYIOIHE TEHKCTOBhIE
WO,

@ 1.1.3. ManuTpel BBETOB B CUCTOMAX UBETONEpEeAAUH
RGB, CMYK 1 HSB

w 3aganue 1. Y CTaHOBEA rpadHIecKOro pexama hKpana
MOHMTOP2 B onepanuosuoi cucreme Windows

1.B ONeparHoEHON CHCTEME
Windows ImearHyTh 1upasoi
KHONKON MeImH no Palouemy
cmonry, TOABATCA JMAIOTOBOC
oxuo Caolicmsa: Ixpan.
Buibpatrr BrAanky Ilapamem-
pul, KOTOPAd INPEeAOCTARIABT
BO3SMOXHOCTE YCTAHOBWUTL [P&-
dHuecKHi peXEM 9KDAHA.
Paapemanomyio CIIOCOOHOCTh
9Kpaga YCTAHOBMTE ¢ IOMOIILK
nonayEra Paspetetiue 3Kpand.
Taybusy npera YCTAHOBHTH C
MOMOIILIC  PACKPBIBIIOMIErocH
coucxn Haweomaso ysemonepedauu.
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YcranoBka rpaduueckoro pekuMa dKpaHa 3
MOHHTOPA B ONepPaIlfHOHHOM cHcTeMe Linux

1. B onepanmoHHOH# cucTeMe Linux BBECTH  KOMAHZAY
[Hacmpoiiku-I[enmp ynpasaenus cucmemoi].
B seBoit yacTH mosBMBIIErocs AMANOTOBOTO OKHA BhIGPATH
OYHKT Jucnieil ¥ B IpaBoi YacTH AUAJOTOBOTO OKHA YCTa-
HOBHUTL PAa3PEINAIoNIyI0 CIIOCODHOCTE SKpaHA M TIIVOMHY

LI BETA.
= Cwcrema Py

! x:: izl | Buneoxapra RV350 [ Mobility Redeon 9600 M10] |
& 1088 |
& Cetn Monurop ) Manitor 1024x768 - |
2T pathwveckmi wr Tephoiic Texyuime HacTpoRKn: |

HacTpowka £aanmaT ypu MounTop | Monitor 1400x1050 |=| ApyroR i _;I'_&_-l_l'.

Apansep AT} Radeon, FireGL (fglx) Hipyroa npansep

FryBuns useta |16 mmnamonon u_u:r_c-_u (24 6ura) p_m@:o';'

Paspowenne :lm)ﬂio T ___ __ - oy T+
——— i |
Buon | MposepuTs| Coxpanmts Il

m 3ananue 2. YcraHOBKa uBera B rpaguueckom n
PelaKTope ¢ MEMOJIb30BAHMEM CHCTEMBI I[BETO- A
nepenauu  RGB B BexTopHOM peaartope ﬁ
OpenOffice.org Draw

1. B onepanuonnoii cucreme Windows uau Linux sanyerurs
HHTerpuposasHoe opucroe npuaoxerue OpenOffice.org u
BBeCTH KomaHAy [Pain-Cozdams-Pucyrnok].

2. HapucoBaTh BOCEMb OAMHAKOBBIX (DHUTYpP (Hanpumep, npsa-
MOYTOJBHUKOB).

s ka0l GUrypsl sajajuM DBeT U3 TAGIUIIEL.
3. Boigenure ¢urypy m BBecTH KoMmaHAy [Popmam-
Ob6anacmes...].

Ha nosaBuBmemcs auanorosom oxse O6.zacmb BeIGpaTh
BRJIAAKRY I[eema.

C nomombio pacKphIBAOMIETOCH COUCKA BHIOPATH CHCTEMY
ngeronepenauun RGB.

3azaTh IBET NyTeM YCTAHOBKM B MOJAX CO CUYETIYMKOM HH-
TEeHCHUBHOCTEH Das0BLIX IBETOB.



TMpakrTuueckue padors k raase 1 177

4. BBIIOJHUTH NYHKT 3 AJIs OCTANbHBIX (PUIYP.
ByayT mojydeHbl BoceMb QUIyD, 3aKpallleHHbIe IBeTaMH,
VKasaHHbLIMH B Tabaune.

Windows-CD I35~

i'i:atpnqeékﬁ}:haﬁn useTa.odg il
xpaHutca B nanke \IIKT9\Graph\ )

MNpakTuyeckan pa6ora 1.2

PepakTtuposaHue nsobpaxeHuii B paCTpoBOM
rpacpmnyeckom pegakrope

AnnapaTrHoe u nporpaMmMuoe obecnedenne. Komnbiorep ¢
yCTaHOBJEHHO OIeparuOHHON cucremoit Windows nuu Linux,
ckaHep uiau nudposasa Kamepa.

Ilexs pa6orsl. Hayunrsesa mony4ars qudposbie pacTpOBbIE
H300paKeHNA U NPUMEHATH K HUM DasJu4HbIe rpapuieckue
a(h(peKTHI.

3apanaue. [lonyduTs ¢ MOMOIIBI0 CKaHepa WJIH mudpoBoit
KaMephbl pacTpoBoe msobparkenue (Hampumep, 060Ky yuebd-
HUKa) ¥ npeobpasoBaTh €ro ¢ MOMOIbI0 d(PHEKTOB ITPOCMOTPA
yepes JIMH3Y W 3aTHYTOU CTPaHMILBI.

PefakTHpOBaHME pPACTPOBOTO  HM300paKeHHA
¢ IIOMOIIHI0 PACTPOBOrO rpaMIecKoro peaaxkTo-

ﬂ- pa GIMP ﬁ

1. [Toay4uTh ¢ TOMOIIBIO CKaHepa WM HuPPOBOil Kamepsl
pacTpoBoe u3obpaskenne 00J0KKH yUeOHHKA U COXPAHUTD
ero B daitse obnoxka.bmp.
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B cayuae orcyrcrBus ckanepa m mmdpoBoi KaMepsl BOC-
H0JB30BaThLCA I'OTOBBIM u300paxkeHneM 06Noxka.bmp, xpa-
HamuMesa Ha Windows-CD B nanke .. \IIKT9\Graph.

2. Banycruts pegaxrop GIMP komamzoit
[ITyck-ITpozpammer- GIMP-GIPM2).
Iosisurca ITawenv uncmpymenmos
rpauYecKoro pemgaxkTopa, ComepIKa-
1asg MeHIO PeZIaKkTopa.

3. C moMompi0 MEHIO peJfaKTopa BBECTH KomaHny [DPaiin-
Omrkpbims...].
C moMoueio AMANIOTOBOrO OKHA 3azpys3ume uzobpasxicerue
OTKPEITH rpaduueckuii dhaitn obnoxka.bmp.

] et html

4. B oxHe uzobparkennus rpa)MuecKoro peakropa OTKpoeTcs
pacTpoBoe usobparkeHue OOJIOKENA YUeOHUKA.

5. [lns npeobpasoBaHua H306PAKEHNA OBTOKKY B BH €10 mpo-
CMOTpa 4Yepe3 JUH3Y C IIOMOIILI0 MEHIO OKHA U300paKeHus
BBeCTH KoMauny [DPuavmpbvi-dppercmor cmerxon-Junsa...].
B nosBUBIIEMCA AHAIOTOBOM OKHE Apgexm nun3vL BbI-
OpaTe mapaMerpsl koaddunHenTa IpeJIOMJIEHUS ¢ IeJaK-
HYTE 10 KHONKe Ja.
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6. lns mpeobpasdoBaHusa u300pasKeHus: OOJOKKH B 3arHYTYIO
CTPAHUILY C IOMOIIBIO MEHIO OKHA N300pakeHus BBeCTH KO-
masay [Purvmper-Hckamenus-3azubarnue cmpanuybsl...
B moaBuUBLIEMCS AUAJIOIOBOM OKHe I@gerxm 3azHymol
cmpaHuybl BHIOPATh IMOJ0XKEHWe W OPUEeHTAaIWI0 saruba u
MeIKHYTh 0 KHONKe [[a.

7. IlosyuuM UCXOAHOE N300pasKeHue U MOy YeHHbIe C HCIIOJIb™
3oBaHueM a@eKTOB NPUMEPHO TaKHe pacTPOBbIE usobpa-

®aitnel obnoxka*.tif XpaHATCA " o
B nanke . \IKT9\Graph\ .Wmdows-cq =3

MNpakTuyeckas pabora 1.3

Co3aaHne pUCYHKOB B BEKTOPHOM rpadmuyeckom
pepakrtope

AnnapaTtHoe M mporpammMuoe obecnedenne. Hommbiorep C
ycTaHOBJIeHHOH onepanuonHoii cucremoit Windows min Linux.

Ileas patorsl. HaydnThcA MCHONB30OBATH Pa3JIUYHBIC BO3~
MOJKHOCTH BEKTODHBIX DeZaKTOpPOB: PHCOBaTh TIpaduieckue
NPUMHTHBE, TUHUM ¥ CTPEJIKH, BCTABIATH PACTPOBbIE 1300pa-
JKEeHHHA M TEeKCT, MCIOJIB30BAThH I'PDaJMeHTHYIO0 3alIuBKY, OCY-
[IECTBJATH IPYNNUPOBKY O0'b€KTOB, COXPaHATH (DALl B pas-
JIUYHBIX MpaduuecKkux opMarax.

3ananue 1. Hapucosars GyHKIUOHATBHYIO CXEMY KOMIIbIO-
Tepa, MCIOTL3ys IIMPOKHE BO3MOYKHOCTH BEKTOPHOrO rpadu-
YecKoro pejaxropa.
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dazanue 2. CoXpaEUTL OIONVICHHBLT DHCYHOK B BEKTODHOM
H pacTpoBOM rpadgecKHy GopMarTax.

g'f 3azanne 1. Pucosanue PyHKIMOHATLHOMH CXEMBI A
KOMIILNITEDA ﬁ

1. B vnepanronaoi cucreme Windows mnz Linux 3aNyCTHTh
wxTerpuporannLld naxer OpenOffice.ory u seecTH KoOMaH-
ay [Paiin-Cozdams-Pucynox].

YeranoBuM pasMepHl, MOJIA ¥ ODHEHTAUMI OGIACTH DPUCO-
BAHMA.
2, [llcakayTh B 001aCTH PHCOBAHMA OPaBOil KHOMKON MBIIIK I
BLIOpATE B KOHTEKCTHOM MeHI0 xomanay [Caaid-ITapamem-
Pl CIMpaHULbL..].
B mossuBmeMcs owHe Ha BHaagkce Cmpanuya BLIODATL
dopMar obiacTH pUCOBAHKS, €¢ HOXA M ODHEHTALMAI,

HMns Gunpiredt TOYHOCTH DACOBaHUA MDPHBAKEM PECYEMLIE
QHIYPR K CETKE H cOcTIaeM CeTKY BU/HMOM,
3. BoI3BaTh npaBeIM IOENTYKOM B 06J8CTH PHCUBAHAL ee KOH-
TEHOTHOS ME8HK) 1 ARTEBHIEDNORBATE eI'0 IIYHKTEL, 33 J8a0IIEe
napaMeTpsl CETKH.
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HapucyeMm )yHKIHMOHAJIBHYIO CXEMY KOMIIBIOTEPA, COCTOA"
Y10 M3 mecTu npaAMoyronbauKos: I1poyeccop, Onepamuénan
namams, Mazucmpanv, Yempoiicmea esoda, llonzoepemer-
Has namame 1 Yempoiicemea 6v1600a.

4. Ha nanenn Pucosanue, KOTOpas HAXOJUTCA B HUMKHEH Jac-
TH OKHA IIPUJIOKEHUS, HAMAaTh KHONKY [IpAmMoyzo/bHUK 1
HAPHCOBATH IIECTH MPSAMOYIOJBHUKOB B 0DJIAcCTH PHCOBA-
HHS.

5. BeiieIuTh mOCAe0BaTebHO KAk bl IPAMOYTOJIbHUK U C
MOMOIIEI0 KOHTEKCTHOTO MEHIO YCTAHOBUTE IBET U BUJ| KOH-
Typa H BaJIHBKH.

BBejieM B IPAMOYTOJIbHUKN HA3BAHUS YCTPOHCTB KOMIBIO-
Tepa.
6. Ha nasesu HHCTPYMEHTOB HayKaTh KHONKY T'excm 1 BBECTH
Ha3BaHHUS YCTPOMCTB KOMIIBIOTEDA.

BeTaBuM B HEKOTOPBIE IPAMOYTOJbHUKY N300paskeHus co-
OTBETCTBYIOI[UX YCTPOICTB KOMIIBIOTEPA.

7. BoigenuTh NPAMOYTOJBHUK M BBeCTH KoMmavAy [Bemaska-
H 3o6pascerue-H3 ¢patina..]. B mosBuBIIEMCA AHATIOrOBOM
okHe Bemasums 2paguyeckuil 00eKm HAUTH B HepapXu-
yecKo# cucTeMe Namok maobpaxieHue Mpoieccopa U IeaK-
HyTh 110 KHOnKe OK.

AHAJOMYHO BCTABUTH N306parkeHne MOAYJIIA ONepaTHBHON
naMsaTH.

BeraBuM B (DYHKIMOHAJBHYIO CXEMY COeJUHHTeIbHbIE
CTPEJIKH.

8. Ha maHenmu WHCTPYMEHTOB Ha)XaTh HA CTPEJIKY PAAOM C
krONKOM Coedunumenvuvie aunuu. Ha noasusieiicsa na-
Hen BeIOpaTh 00beKT IIpamasn coeduHumebHas JUHUs CO
cmpeaKxamu ¥ HapuCOBaTh CTPEJIKY, COeJNHAIONIYIO Maruc-
Tpajb C IPOIECCOPOM.

9. BhIIesuTsh CTPesIKy | BBecTH Komanay [IIpaska-Konuposamb],
a satem uersipe pasa — [[Ipaska-Bcmaeumv]. IlosBuB-
IMMHUCH YeThIPDbMSI CTPEJIKaMH COeJJMHUTH MAarucTpaib C
YCTPOMCTBAMM KOMIIBIOTEPA.

Tonbepem amsaitH GYHKIIMOHAIBHON CXeMbl KOMIBIOTEPA,
YCTAHOBHM JJIs KAMKJAOr0 NPpAMOYTOJbHHKA MOAXOOAIIAN THUII
rpafiieHTHON 3aJIUBKH.

10. [TocnenoBaTe bHO BBIAEJUTH NPAMOYTOJBHUKH M B KOH-

TEeKCTHOM MEHIO BhIOpaTh NVHKT [1a0u,adb...
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B nosBuBmemcs auasorosom okHe O6aacmb BhIGPaTh
BKIaAKy I'paduenm m Ha Hell TUN I'PAJUEHTHON 3aJIHBKHU
Ocesoii, yron 90 zpadycos u usera Beaviit u Cepbtil.

IMosryurm npuMepHO TaKyIO (QYHKIHOHATBHYIO CXeMY KOM-
nbIOTEpAa:

E munumren Upen(‘rfﬂce org Draw

=20 18 16 14 1210 8 6 4 2 | T
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‘
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ferees T [£2030/21%0,00x00 28% || Cwdaili

Hnsa ymobcrBa M3MeHEHHs pasMepa HIH IepeMel[eHUs
(DyHKIMOHAIBHOM CXeMBI KOMIBIOTEPA, COCTOSAIIEI U3 0TAe/b-
HBIX O0'bEKTOB, 3TU 0GBEKTHI 1[€J1ec006Pa3HO CrPYIIIHPOBATD.
11. IlocieoBaTeIbHO BRIEIUTE MBIIIBIO BCe 00BEKTHI IPH Ha-

saront kinasume {Shift} u seectu komauay [I'pynnuposral.
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g{ 3ananne 2. CoxpanenHe PHCYHKA B BeKTOPHOM ﬁ
ﬁ H pacTpoBOoM rpagudeckux opmarax

CoXpaHWUM CO3IaHHBIH BeKTOPHBII PHCYHOK B COOCTBEHHOM
dopmare pexgaxropa OpenOffice.org Draw, a saTem aKCHOPTHPY-
eM ero B pacrpossiii popmar JPEG.

1. Beecru romanny [Pair-Coxpanums kak...], u B okae Cox-
panump kak BeIOpaTh Gopmar Pucynox OpenDocument
(odg) n ums (daiina, sanpumep Komnviomep. Byner coxpa-
HeH BeKTOPHBIH rpaduueckuii daiin KOMNbOTEP.0dg.

2. Beectu xomaHny [Paiin-Oxcnopm..], ¥ B OKHe IJKcnopm
BeIGpaTh T1I000i pacTposslii (opmar (Hanpumep, JPEG).
®aiin 6yaeT coxpaHed B aToM (opmare: KOMNLIOTEDP.Jpg.

Daitnbi xomnhw'rep.odg_u KOMNbIOTEP.jpg : =
xpansTcs: B nanke .\IIKT9\Graph) Windows:Ch g~

MNpakTuyeckas pabora 1.4
AHnmauus

AnnapaTHoe M nporpammuoe obecrneuenue. KomnbioTep ¢
yCTaHOBJIEHHOM onepanuonnoi cucremoit Windows wim Linux.

Ileas pabdorsl. Hayuurhes co3faBaTh aHUMAIUAIO B IPEe3eH-
ranusax, GIF- u flash-agumanuio.

3anauue 1. CosmaTs B Ipe3eHTALlMA aHUMAaHOHHOE JBHMKe-
aue 3emuu Bokpyr CosHna.

Baganue 2. Cosnate GIF-anumanuio «Bpamenun 3emian»
u3 Habopa pacrpossix GIF-uszobpaskeHHH, IOKa3bIBAIOMIUX 10~
claeoBaTeIbHEIE MTOJOMKEeHNA 3eMJIIH.

1 i
ot e e ol sof et T
agf LE g 1. 120 11 1of

3ananaue 3. Coznare flash-apmManuio mocse0BaTeIbLHOTO
npeobpa3oBaHusA CHHEro KBajpara B 3eJIeHbIH TPeYyroJbHUK H
KpacHBIN KpyT.

Puc. 1.22. MNocnegoeatenbHocThL kKagpos flash-aHuMauuu
npeo6pazoBaHnA CUMHEro KBaapara B 3eneHbIn TpeyronbHUK
W KpacHbIN Kpyr
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o

- 3ananme 1. AEMManusa B Npe3eHTAIHH ._a

1. B onepanmonnoii cucreme Windows 3amycTuTs nporpaMmy
paspaboTru rnpesenranuit Microsoft PowerPoint u BeecT Ko0-
maHny [Paun-Cozdame].

Wonn:

B onepanuonHoit cucreme Windows mim Linux sanyeruTs
nporpammy paspabotku npesenranuit OpenOffice.org Impress
U BBeCTH KoMaHAy [Paitr-Cosdame-Ilpesenmayuio...).

Eu"
)

2. Ha cnaitge HapucoBars sxeaThiit Kpyr (CoIHIIE) ¥ BBECTH KO-
MaHay [Bemaekxka-Pucynor-H3z ¢paiiana...].
B nuanorosom okue J[o6aenenue pucynia B mepapxudec-
Koi (aitnoBoii cucreme Ha aucke Windows-CD B manke
-\IRT9\Graph\ BeiGpars daitn 3emns.jpg.

CosznagmM aHMMalUOHHOE ABIIKeHHE SeMiIu Bokpyr Cou-
HIla ¥ BpalleHue 3eMJIH IyTeM 3aJaHusd aHWUMAIMOHHBIX a(-
(exToB.

3. Beecru komauay [IToxas caaitdoe-dppexmuot anumayuu].
[MosiBurea auanorosoe okHo Hacmpoitka anumayuu.

4. BeigenuTs 00beKT 3emad, MIenK- "

HYTh 1O KHOmKe Jlo6asumb @—--""* TG

ahexm U BBeCTH KOMAHAY / \,
[{Tymu nepemewenus-Kpye). \
Ilepemecrure obwexT CoaHue f ' \
TaK, 4T0OBI OHO OKA3AJIOCH B IIeH- { e j
Tpe Kpyra (TpaekTopum mepeme- /
MIeHNA O0beKTa SeM). '

5. BeigernTs 00beKT 3emas, MEeNKHYTh 110 KHonKe /Jo6asumb
appexm u BBectu Komauay [Buidenenue-Bpawenuel.

Hacrpoum annmanuonnsie aphekThl TAK, ITO6BI OHU HAYU-
HaMIHUCE OJHOBPEMEHHO H 3aKAHYMBAJIHCE C nmepexoagomMm Ha Ccle-
aviomuii caafi.

6. B nuanoroBom oxkre Hacmpoiika anumayuu BHIAEIATE IO
o4epeau aHUMAIHOHHBIE 3(PPEeKThl B KOHTEKCTHOM MEHI0
BBeCTH KoMaHAy [[Tapamempst appermos...].

B nosBuBmIeMca 1uaoroBoM OKHe Ha BKJIaAKe Bpems ycra-

HOBHUTH MapaMeTpbl aHUMAaIMOHHOro a(derra.
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7. 3anycTUTh I[PE3eHTAIMI0 HA BHINOJHEHME KOMaHAOH
[IToxas caratidos-Hawame noxas] u HabI0aTe BpalleHne
Semuu Bokpyr ConHita 1 coGCTBEHHON OCH.

dannel Aauuauﬁh.odp 7] Auﬁﬁauna.ppt

xpaHsaTcs B nanke .\IIKT9\Graph\ w'f“E‘% =

!f 3amanue 2. Coznanne GIF-aHHManmuy ¢ NOMOLIBIO ﬁ
a pacrpogoro rpagpugeckoro pexaxkropa GIMP d

3arpysum B pacTpOBBIi pegakTop Habop pacTpPoOBLIX U300pa-
JKEHUI, TTOKA3hIBAIOIIUX ITOCIeI0BATEIbHBIE [I0JIOKeHUA 3eMJIH.
1. B onepanuonnoit cucreme Windows
uan  Linux 3anycTuTs pemaxTop
GIMP romanpoit [ITyck-IIpozpammol-
GIMP-GIPM2].
C nomoimpi KoMmaHabl [Pailn-
Omipeims...] MocjIef0BaTEIbHO 3a-
rpy3uTh B OKHA u3obpaxkeHu (aii-
aer 1.gif - 14.gif us mnanknm
. MIKTO\GIF-anumaums\.

ITocemoBaTenbHO cKomupyeM usobpaskenns 2.gif — 14.gif B
OKHO ¢ usobpaxenuenm 1.gif.
2. B oxHe nzobdpaxxennii 2.gif — 14.gif BRomuTE KoMmangy [[Ipaska-
Konuposampu].
B oxHe usobpaxkenus 1.gif BBoguts komanzny [IIpaexa-
Bcmasumb 8].

CoxpaHuM nojyueHnoe uszobpaskenue kaxk GIF-aaumanmuio.
3. B okue wusobpaskenuss 1.gif BoiGpare komanay [Paiir-

Coxpanumse Kak..].

B nosBuBHIEMCA AWAJIOrOBOM OKHE OKCNOPMUpo6ams

(¢ailn ycTaHOBUTH MEpPeKJiodaress B mnoJoxkenue Coxpa-

HUMb KAK GHUMAUUI0 U TEJKHYTh 10 KHONIKe JKCNnopm.
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4. B noaBuBmeMcs auajorosoMm oxune Coxpanumbs xax GIF
yCTaHOBUTE (haakok BeckoHeuHwlil UYuKJA W ¢ ITOMOIIBIO
CYETUYHMKa YCTAHOBHUTH 3aJEPIKKY MEKAY KaJpaMH B MHJI-
JHCeKYH/IaxX.

GIF-anumauus «Bpawenue 3emnu»
XPaHWTCR B nanke .\IKTO\GIF-anumauus)  Windows-CD I3~

U 3ananue 3. Cosnanue flash-ammmanun ¢ momommpio
. pexaxropa Macromedia Flash

1. B omepanuonHoit cucreme Windows sanmycTHTh pemakTop
Macromedia Flash xomangoit [I1yck-ITpozpammoi-Macromedia-
Macromedia Flash].

B BepxHeit yacT MOABUBIIErOCH OKHA PeJaKTOPa HAXOUT-
csa MonmascHbLil cmoJs, Ha KOTOpoM paaMmeinesa Moxmadic-
Hasa JuHelKka, colep:Kalas IMOoCIef0BaATeIbHOCT MYCThIX
KaJpoB.

B cepeanne naxogurca OxHo pa6oiezo noii, B KOTOPOM CO-
37a10TCA KaJIphbl.
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Buuay pacnososxkeHo quajgorosoe okHo Cgollemaa, KOTopoe
[IO3BOJIAET YCTAHABIMBATL THII aHUMAaIUH,

Lahh-geseaibamiy

Rt T

Cnesa pasmemnensl nasenu Muempymenmo u I{eema, Ko-
TOpPBIE MCIOJB3YIOTCH IIPH PHCOBAHUY 00BEKTOB.

BrifepeM KiioueBble Kaapbl (Hampumep, 1, 5 u 9) u Ha-
pHucyeM HA HUX CHHUII KBaJpaT, 3eJIeHbIH TPeYroJbHUK U Kpac-
HBII KPYT.

2. Bribpars kagp 1 (kJao04eBoil 10 yMOIYaHHIO) U B JIeBO yac-
™ OrxHa pabouezo noJjs HAPUCOBAThL CUHMH KBajpar.

3. BuibpaTh Kaap 5, IeJKHYTH IPABOM KHOIIKOM MBIIITH U IIpe-
06pasoBaThb ero B KJYEBOU € IIOMOIbI0 KOMAaH/Ibl KOH-
TeKCTHOrO MeHIo IIpeobpazosamb 6 K10O4e60l Kadp.

B nenrpe OxHa pa6ouezo nojisi HaPUCOBATH 3eJIeHBIH Tpe-

VYIOJIBHUK.

4. Bpibparts Kaap 9, lIeIKHYTH IPABOY KHONMKOM MBIIIHN U Ipe-
obpasoBaTh €ro B KJIOYEBOH ¢ IIOMOINBI KOMAaHJALI KOH-
TexcTHOrO MeH0 I[Ipeobpazosame 6 KAI04e60i Kadp.

B npasoit wactu OrxrHa paboyezo nossa HapuCcoOBaTh KPaCHBIHN

KpyT.

YeraHOBUM TN aHMMAIIMOHHOTO IIEpexofa MeXAy KJoye-
BBIMHM KajpaMH, KOTOPBIH ITO3BOJHT aBTOMATHYECKH CO3JATh
IPOMEIKYTOUHBIE KAPHI.
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KomMnesiwrepHEIi IpaKTHEYM

5‘

Bri6pars ki04YeBoi Kaap 1 u B fuasiorosoM okHe Cgoiicmaa
C IIOMOIIBIO pacKpheIBawIerocsa cmucka Ilapa: BeIOpaTh
nyHKT Shape.

IloBTOpPUTE Ae#cTBHA . 4 U 5 AJIA KJIOUYEBOro Kajapa o.
Ha MounmascHoil nunHeilke TOCTIEI0BATEILHOCTE KaJApPOB
npHoOperTeT cajaTOBBIM LBET U MEXXKAY KJIOUeBBIMH Kajapa-
MH HOABATCH CTPEJKH.

9 o

6. I mpocMoTpa MOJYYEHHOI aHMMAIlMU BBECTH KOMAaHIY

[Vnpasaenue-IIpouzpamsy].

7. Ins1 mpocMOTpa MOJTYYEHHON aHUMAaIlUM 110 KajpaM Iocie-

A0OBaTEJIbHO BBOAUTH KOMaHAy [Vnpasnenue-Illaz eneped).

A fYYYY Y

Windows-CD =5~

®aiin Aanuauuﬂ.fia XpaHUTCA
B nanke .\IIKT9\Flash-aHumauus\

MpakTunyeckas pabora 1.5

KoaupoeaHue n o6paboTka 3s8yKoBoW
nHpopmauum

AnmapaTHoe M nporpammuoe obecnedenne, Komneiotep ¢

YCTaHOBJIEHHOH onepaninoHHo# cucremoid Windows mim Linux,
3BYKOBOM MJIATOM, MOAKIIOUEHHBIM MUKPO(MOHOM ¥ AHHAMUKA-

MH.

Ilens padorsr. Hayunrses onudpoBeIBaATE 3BYK, PeIaKTH-

POBaTh 3BYKOBBIE 3alIMCH M COXPaHATH 3BYKOBBIE (DALl B pas-
JHYHBIX (popmMaTax.

3ananme. 3anucars ONM(GPOBAHHBLIN 3BYK, OTPENAKTHPO-

BaTh 3aIMCh, HAJIOMKUTE JIBe 3allMCH, IPHMEHUTh 3BYKOBEIE a(-
(heKTHI M COXPAHUTH 3BYKOBbIe (ail/Ibl B pA3IUUHBIX (hopMarax.

17’ Koauposanue u o6paborka 3Byrosoi nudopma- ﬁ

LMK ¢ IOMONIBIO 3BYKOBOTO pexakTopa Audacity @

1. B onepanuonsoit cucreme Windows mim Linux sanyetuTh

3BYKOBOIl pegaxTop Audacity.
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YeranoBum uactory guckpermaanumu 3Byka 22050 I'm u

riiyGuMHY KOAUPOBaHUA 3ByKa 16 6uTOB.

2. B orHe npuiIoKeHus BBecTH KomaHay [[Ipaska-
Hacmpoume...]. B guanorosom oxHe Hacmpouku Audacity
Ha BKJagKe Kavecmeo B COOTBETCTBYIOIIUX IIOJIAX BBECTH

YACTOTY AUCKPETH3allUK U I'JIyOHHY KOAMPOBAHHUA.

Hacrpoiku Audaci

Banumem onu(ppPOBaHHEIN 3BYK.

3. B oKHe npuIOKEeHHA Ha NaHeJU WHCTPYMEHTOB IIeJKHYTh
10 KHONKE 3anuchiéams U ¢ TOMOIILI0 MUKpO(hOHA HAYaTh
3allMChk 3BYKa. ,[[JI.FI OCTAaHOBKH 3allMCH IIEJKHYTH 10 KHOII-

ke Ocmanosums.

4. B oxHe NpUIOKEHUA ODOSIBUTCA rpadudeckoe orodpaxeHue
3aBUCHMOCTH TI'DOMKOCTH 3allMCAHHOIO ONM(PPOBAHHOIO

3BYKa OT BPpEeMeHH.

Audacity

Qain lMpaeka Bua [Mpoexrt Coaa&macbdaa(m%wo-paam

=

e S Bk B Bid B

| e gt Pl_g .. " |Maposn =]

10 00

O3HAKOMUMCSA C TOUKAMH OLU(PPOBKH, 0TOOPAKEeHHBIMH Ha

rpa)uKe 3aBUCHMMOCTHA 'POMKOCTH 3BYKAa OT BPEeMeHH.

5. B OokHe MNpHUIOKEHHS HECKOJbKO pa3 BBECTH KOMaHAY
[Bud-ITpubauzums]. llikana BpeMeHu OyaeT CYIIEeCTBEHHO
pacTAHYTA, ¥ HA rpa)UKe CTAHYT BUAHBI TOYKH OITU(MPOBKH

3BYKa.
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OcymecTeHM PeAAKTHPOBEHHE OIMGPOBARHOTO 3BYKA! TIe-
PeEeceM HAYAJIBHELR GParMeHT 3aliMcn B €€ OXUEYAHUE,

6. Ha rpaduyecrkoM orofpameHnus SBYKOBOH  JODOIMKKH
BLIZEAUTL € IOMOIOBI0 MEIIM Pe HAYANRHBIN (DparMeET H
BRecTH KOMaHAY [{Ipaawxa-Bapesams).

YCTAHOBHMTH KYPCOP HA KOHEH, 3811IMCH H BBECTH KOMAHTY
[IIpaska-Bemaaums).

IMpocayulaTe OTPCAAKTHPOBAHHVIO 3&IIMCh, HIGJIKHYB HA
NaHeJH HHCTPYMCHTOB Do KHouke Bocnpoussecmi.

OcymecTENNM Hal0KCHHE (MHKITHPOBAHHE) IRYX SAMHCE.
7. 3aicaTe BTOPYIO AOPOMKKY OINUGPORAHHOTO IBYKA (CM.

O. ) HAH OTKDHITh CYIIECTSYIOUIMM 3BYKOBOH Qaiin

romannof [ Paiia-Omrpoims...].

TIpocayInaTe HaTOKCHEE IBYX SANECEH, IIEJKHYE Ha MaHe-

JIH HHCTPYMEHTOB N0 KHOoNKe Bocnpouaeecmit.

IMNpuMeEMM K SandcH 3IBYKOBHe odderTnl (Pazeopont,
Cuena cropocmii, 3x0 A ZpyTHC).

B. ¥cTaEOBHTL KYPCOD HA HAYAIO 3AMMCH X BBECTH KOMAHJRI
[Agderwmot-Pasaopont], [D@pexnmupr-Cxuena ewopocmu..],
[Ppermut-Ixo...] 4 OpyTHE.

ITpocaymaTe peayarrathl NPHMCHCEHA 3BYKOBHX asthden-
TOB, OIQJIKHYE Ha OaHeNM MHCTPYMCHTOB OO0 Kuouxe Boc
nponIsecmil.

Coxpanum onuMppoBaEHEIN 3BYK B 3BYKOBOM daitie.

8. M coxpaHeBHA OLHQPOBAHHOIO 3BYKA B COOCTBEEHOM
dopmarte sByKosoro duaina AP BeecTH koMmauay [Paia-
Coxpanums npoexkm xak...] 1 3a3aTb uMA Daiina B ero Mec-
TOIIOMIOKeH e B (palinopofl cHcTeMe,

10. ins coxpanesna OOUGPOBAHHOTO 3BYKA B YHABEPCALBHOM
dropmare spyrosoro Gafina WAV Brectd komauay [Paitn-
Irxcnopmupocamsd Karx WAV, 1 sagaTe uma daitna u ero
MeCTOIoNo¥e e B Gaiinopoil cHcTeENMe.
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11. CpaBauTtk mHGOPMATHOHHLIE 00BEMEI 3BYKOBHRIX (haiiios,
COXpaHEeHHBIX B PasJIu4dHBIX (hopMaTax.

daiinbi 1'.aup n 1.wav o
xpaHuTcs B nanke .\IKT9\3Byk\ ___w_l'?qfws'cn =3

MNpakTuyeckas pa6ora 1.6

3axsaT umdppoeoro GoTo U co3pgaHue
cnaung-woy

Ammaparsoe u nporpammuoe obecrmedyenme. Hommbiorep ¢
VCTAHOBJIEHHOH oOnepanuoHHoW cucremoit Linux um mudposoit
toroxamepoit, mogxmouerHoi K USB-mopry (B onepanuoHHOM
cucreMe Windows Ha/I0 YCTAHOBUTH IIPOIPAMMY 3aXBaTa U peflak-
TupoBaHus udpossix Qororpaduii, TOTYIEeHHYIO C KaMepoi).

Iens paborel. HayuuThesa 3aXBaTHIBATE CHUMKH ¢ ITA(DPO-
BBIX (poTOKaAMED M CO37aBaTh CIANI-II0Y.

3apanue. 3axsaTuTh GoTo ¢ nudporoit hoToKkaMepsl U CO3-
JaTh CIai-11oy.

3axsaT uHdpoBsIX (POTO U CO3TaAHME CHAANWI-IIOY
¢ ucnoJab3oBaHneM cucremsl digiKam

1. BanyeTuTs cucremy saxsaTa IudpoBsix (pororpacduit Ko-
maunoit [I'pagura-Paboma ¢ pomozpauanu digiKam].
B mnosaBHBIIEMCs OKHE IPHJIOKEHUsA BbIOpaTh IYHKT
Kamepa, utobsl BEIOpATs MOJENb MOAKJIOUeHHON mudpo-
BOM Kamepsl.

digiKam

L

Hunaro e Bwiipano

2. B nosipuBmeMcs okHe [1apamempsl kamepbl U3 CIIHCKA BbI-
6paTs MOJeNnb MOAKJIIOUYEHHON Nu(ppoBOil KaMepEl.
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" NapaMerps xaMept - digiKam

| Cnicox Kamep
]'WWB’W":I.U‘V
|Argus DC-1730
Argus DC-2000
Argus DC-2200
Argus QuickClix
iBarhle

3. Ecm B cIMCKe Takoil KaMephl HeT, IIEJKHYTH 10 KHONKE
Aemoonpedenenue. B BepXHell CTPDOKE MOABHUTCH MOJEJNb

Mass Storage Camera u nyrs K ee (QJism-Kapre
disk:/media/EXTERNAL.

HacTpoikn KaMmephbl
|| 3aromosok Mogens . fopr My
.| Mass Storage Camera Mass Storage Camera disk:/media/EXTERNAL/

BrimorauM 3axBart nudpoBsix ¢ororpaduii, T. . X KOIH-
pOBaHMeE ¢ KapThl NaMATH IU(PPOBOH KaMephl Ha KEeCTKHI IUCK
KOMIIBIOTEPA.

4. B oxkHe mnporpammsl BBecTH KomaHAy [Kamepa-Media
Brouse-EXTERNAL]. TlossBuTCst OKHO, COJepsKaliee U30-
Opa)xeHus, HaleHHBIE HA QIBII-KapTe KaMephl,

5. llleTkHYTHL 1O KHONKe 3a@zpysumbs ¥ BbIOPATh IMYHKT
Sazpysume éce. Iloasurca okHO Boloepume anv6oM.
Hlenxknyrh no kHOnKe Co3damsb aib00Mm M BBECTH €ro MMs
(manpumep, Hoewbtil ansbonm).
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. |+ @ Mow an b |
~ [aad Hokils anuboM
Buibepure ansbom, B
KeTophii GyayT

NOMELWEHE
"

Kamenhl.

CosgafguM caaiiJ-1oy 13 sarpyKeHHBIX ¢ Kamepsl ¢oTorpa-
uii.
6. B oxue npuioxenus digikam ssecrn xomauxy [Bud-Caaiid-
woy-Bee]. Ha skpare MOHHTOpa KOMIIBIOTEpa OyAyT mociezo-
BATEJILHO MOABIATLEA (PoTOrpaduy B NOJTHOPKPAHHOM DEXXIIME.

MNpakTnyeckas pabora 1.7

3axsaT v pegakTupoBaHue Uudppoeoro BMaeo
C UCMOJIb30BaHUEM CUCTEMbI HEJIMHEWHOIO
BMAEOMOHTaXa

AnnapatHoe u nmporpammuoe obecnieuenue. Komnsiorep ¢
VCTAHOBJIEHHOM ONEepalMOHHOM cucTemoit Linux u nudpoBoii
BU/IEOKaMepoit, noaKIouerHoi k DV-nopry (B onepanuoHHOR
cucreme Windows HaJio HCIOIB30BATE IIPOIPAMMY HEeJIMHEHHO-
ro sugeomonTasxa Windows Movie Maker).

Ilens paGorsi. HayuuTsea 3aXBaTHIBATh U PEJAaKTHPOBATH
nu@pPOBBEIE BHIEO3ATTHCH.

3ananrue. OnudpoBaTs, OTPELaKTHPOBATE U COXPAHUTL BH-
neo(uiasM.

3axBaT M peakTHpoBanue nu(pPoOBOro BHIEO ¢ HC- ﬁ
MOJIB30BAHHEM CHCTeMbl HeJIMHEeHHOro BUJeOMOH- s
Taxka KINO

BrInonHEUM 3axBaT nu@poBOro BHJEO ¢ 3aJaHHBIM KadyecT-
BOM, T. €. CUMTHIBAHWE BHAEO3AIHCH ¢ MarHUTHOH KaccCeThl
nudpoBoil BuAeoKaMepsl U COXpaHeHNe B Bueodaiiie Ha xecT-
KOM JHCKe KOMIBIOTepa.

1. BanyctuTs cucremy BupeomoHTaxka KINO, B auanoroBom

OKHEe KOTOPOH MOYKHO BHIOPATH PEIKHM OIU(MPOBKH, MOHTA-

JKa ¥ coxpaHeHus Bujgeodaitna: Pedaxmop, 3axeam, Il ka-

aa epemenu, Cpesxa, dppexmo. u Ixcnopm.

7  Wadopmarukan MKT, 9 k.
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‘Sadn (F) Npasea (£) Swa (V) Nowows (H) 5 =p a
2D B AP ~vy q e [,
(PacrrasCeohoree Fravadne

i

i‘ v t are L LIS U SURCE 3

i_ ' Spnms, eerom + 30:00:00.( Nepoassmrrens
{““"‘" 3 T fernsena sk

2. B oxHe nporpaMmsl BBecTH Komauay [IIpaexa-Hacmpotikul].
IMoaBuBmeeca auamorosoe okHo Ilapamempwvr KINO mo-
3BOJIAET Ha BKIAJAKAX BeIOPATE MapaMeTphl 3aXBaTa, pejak-
TUPOBAHUSA ¥ COXPaHEHUA BUjeo(pamtia.

e
Ofuwee | 3axsay. | IEEE 1394 ; Inpar | 3ayn _ Jog/Shuttie | Npowee
3T ye SyayT 0 YMON“aHInD

pk ¢ HossO  ay parMeTon.

Ha saxnagre adxpexTos,

Oup GyZYT NEW BOIMOMHOCTH NEPEXPLITE NAPAMETHAIMN TEXYILETD NPOSKTS

HopmanwiosaTs ax (Ni:  PAL : - » |
3ayx (A} 48 kl'y cTepec s - &
CooTrouieke cTopok (B): 43 = o |

3. B okre nporpamMmbl BeIOpaTh NYHKT 3axeéam. Jlia Hauamna
onu(ppoBKHU BUAeo(GparMeHTa IIeIKHYTE [10 KHOIIKe 3axeanm,
a /17 OKOHYaHUA 3aXBaTa IeJKHYTh 110 KHonKe Cmon.
B neBoit yacTH OKHA NPUIIOKEHHUs 0TOOPA3ATCA AaHHBIE 00
onu(ppoBaHHEIX BUAeOPpaArMeHTaX.

Sadn (£} Npasxs (£5 Bua (V) Nowows (H)
VD OE A0 ~s s Al e
PeckrasCeofcTec

copture0CE dv
'.-n-la-a.'-o 00-01:22 720
fArwrencwocTs:  00:00:45.720

e — — EeAD — |
|+ CaodicTea B Bpeun. CHETV 100:02:44:C
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Bujeodaiis apromaTuuecku pazbuBaercsa HA CIEHBI, KOTO-
pele MOKHO yBuaeTh B okHe IIlkana epemeru.

4. B oKHe CHCTeMBI BHIEOMOHTAKA BeIOpars pexum I[Tkana
épemeru M YBUJNETH CIeHBI BEIODaHHOTO BUAeo(parMeHTa.
C moMomiplo cueTYMKa Bpems: MOMKHO yCTAHOBUTDH [JIH-
TeJBHOCTE CIEH OT OTAeJILHLEIX KaJpOB 0 YacoB.
B oKHe cUCTeMBI BUJIEOMOHTAaXKa BuIOpaTh pexum Cpeska.
C moMoIbio MeHI0 npuiokenud IIpasika MOMXKHO DEJAKTH-
poBaTh ou,uq)ponannmﬁ BUAOQHUIBM.

0+
cagture006.dy
Havano: 00:01:22.720

AnwrensHocTe:

‘Tahn
Havana:

LnwrensHocTe

Daan
Hauano:
AnnTenHOCTE

00:00:45.720
capture007 dv
00:02 0B.440
00:00:27.200
capture00B dv
00.02:35.640
00:00.28.080
capture009.dv
00:03:03.720

®aan:
AnwTenssocTe:  00:00:18.720
00:00:41.360 00:00:44 BOO 00-00:48,240

Hasano (S1: 00:00 7 Koweu (n}; 00:01 25w |
LRI IR

CoxXpaHUM CMOHTHPOBAHHBIN IU(PPOBOKH BHACODHIBM C
TpeOyeMbIM KauecTBOM Ha JKeCTKOM JMCKe KOMIbIoTepa.

5. B OKHe CHCTEeMBI BUACOMOHTAMKA BEIOPATE PEKUM JKCNOPM.
BribpaTh MeCTO COXPaHEHUA M Ka4eCcTBO IMUMPOBOIro BUIEO
(DV-AVI unu MPEG).

IleaKHYTH 10 KHONKE JKCNOPM.

mmmﬁ;mmmm .
M DR TR v u-mn -

el mm
Tun paina mmmmmonn
DV A1 TMn L vhnuwmumlaj
CDVAYI TN Z | [lOfMCWBATE BPEMR COMMANAN K WMEHN BaRna
wl.m © DBHORMTE BpeMe-HoR koa (U}

OAKTRNLHOCTS: |
Sadn £
Hasano:

AAuTansOcTs: *BawDV L P sayea (s) l‘i-
Sain B aan s o s L L ¥apos (M) 0 1 =
W MaxcuwsnmmApaSMeR () 0 | Mo A
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MpakTuyeckue paboTsl kK rnase 2
«KoguposaHue n o6paborka TekCToBOM
nHpopmauumn»

YeTaHOBHTE: Wi
® TEKCTOBBLIH pejaKToOp

ows-co I
OpenOffice.org Writer;
BBY

® aHIJVIO-PYCCKHUII cloBaphb

Q/ SV-Translator;

® CHCTEMY ONTHYECKOIr0 PpacIo3Ha- .

BaHuA JokyMeHToB FineReader; ;
AvcTtpubyTue
Microsoft

nd
E
® TeKCTOBBIH pemaxTop Hieroglyph; &

® TEeKCTOBBIH pegakTop Microsoft Office
Word
VeTaHOBHTE: Linux-DVD  [IS5°
® TEKCTOBBIH pegaKTop —_
n OpenOffice.org Writer; E
e penaxktop dopmys OpenOffice.org =
Math ﬁ

MNpakTuyeckas pa6ora 2.1
KoauposaHue TekcToBoi uHpopmauum

AnnapaTaoe u mporpaMmMuoe oGecrieuenue. Kommsiorep ¢
YCTaHOBJIEHHOMH onepanuoHHoii cucremoit Windows mau Linux.

Heas paborel. HayuuTncs onpesensiTh YUCIOBBIE KOMBI
CHMBOJIOB M OCYIIECTBJIATL IE€PEKOJAMPOBKY PYCCKOA3BLIYHOTO
TEeKCTa B TeKCTOBOM pegaxToOpe.

3amanue 1. B TeKCTOBOM pelaKTOpe ONPEAEIUTh YHCTOBbIE
(wecTHAANATEPHYHBIE) KOAB! HECKOIBLKHX CHMBOJOB B KOIU-
poBke Unicode (FOnurod ),

3ananme 2. B rekcroBoM pesaxrope Hieroglyph mpencrasuts
CJIOBO « RO.II,H POBEa» B IATH Pa3JINYHEBIX HKOOJUPOBKAaX:
Windows, MS-DOS, KOH-8, Mac, ISO.
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w Onpeseienre YHCJIOBOTO KOJAa CHMBOJA C ﬁ
Eﬁ NMOMOIIBI0 TeKCTOBBIX penaxropos Microsoft wEi-

Word u OpenOffice.org Writer

1. B onepaumonsoii cucreme Windows samycTHTh TEKCTOBBIX
penaxTop Microsoft Word xomaunoit [I1pozpammsr-M icrosoft
Word)] win Texcrossiit pegaxrop OpenOffice.org Writer koman-
noit [ITpozpammoi-OpenOffice-OpenOffice Writer].

Wnum:

B ONlepanuoHHO#N cucTreMe Linux 3amycTHUThb TEKCTOBBIN
penakrop OpenOffice.org Writer  komanzoi [Oguc-
OpenOffice Writer].

Omnpeje UM YHUCIOBOU KOJ CHMBOJIA B TEKCTOBOM PelaKTOpe
Microsoft Word.

2. B rexcrosom pemaxtope Microsoft Word seectn KomaHAy
[Bemaska-Cumeon...]. Ha skpaHe NOABUTCA AHAIOroBOE
okHO Cumeon. lleHTpanbHYIO YacTh AUAJIONOBOTO OKHA
gaHuMaeT (pparmMeHT TAGIHIIEI CUMBOJIOB.

bib

lulo[nlplc sl
3] W.Ln-ui,-'.ﬁ

A

3. Ilns onpejesieHAsI YHCJIOBOTO KOJAA 3HAKa KHUPHILIHIEL C
MOMOIIBIO pacKphIBafomierocs cmnucka Habop: BbIOpaTh
NYHKT KUPULIUYQ.

4, Jinsa oupenesieHAs IIECTHAALATEPHYHOIO YHCIOBOTO KOJa
CcHMBOJIAa B KoAupoBKe Unicode ¢ IOMOIBIO PACKPBIBAOIIE-
roca COWCKA u3: BHIOpaTh THN KOAUPOBKM JFOHUK0O
(wecmn.).

5. B TabuuIe cMMBOJIOB BEIOPATH CHMBOJI (HaIpuMep, 3arjas-
myio 6ykBy E). B rekcrosom nose Kod 3Haxa: NOABUTCA €To
IIeCTHAAIATEeDUYHBIIT YUCI0BOM KOJA (B AaHHOM ciy4ae
0401).

IepeBo YUCI0BOTO KOAA CUMBOJIA U3 IIECTHAALATePHIHON
CHCTeMBI CUMCIeHUA B JeCATUYHYIO CHCTeMY CYMCIIEHTISI MOYKHO
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OCYIIEeCTBHTL C NOMOIIBI IPOrPaMMHOTO KaJbKYJIATOPA
NumLock Calculator.

MpakTtuyeckan paGora 3.1. 3apanue 1. Mepeson uncen ua
WecTHaauaTepMyHOM CMCTeMbI CHUCTIEHUS B JECATUYHYIO C
NOMOLWbLK NporpaMmmHoro Kanbkynsatopa NumLock Calculator

Onpezesm YHCIOBOM KOJ CHMBOJIA B TEKCTOBOM PEAAKTODE
OpenOffice.org Writer.

6. B rexcrosom peaxrope OpenOffice.org Writer Bectn KOMaHIy
[Bemasra-Cneyuanvhoie cumsoant...]. Ha skpane mossurcs
AHAI0roBoe OKHO Bribop cumBoina. lleaTpansHyIO YacTs qua-
JIOrOBOTO OKHA 3aHMMaeT (pparMeHT TabJIHIIBl CHMBOJIOB.

7. Jlns1 onpefieIeHNUsA YNCIOBOTO KOJA 3HAKA KAPHILIMIIEI C T10-
MOIIBIO pacKpbIBamwilerocsa crnucka Habop CHMMBOJIOB: BBI-
6paTh NYHKT KMPHUJIINIA.

8. B Tabiune cuMBOIOB BRIGPATH CHMBOJI (Hanpumep, 3arjaas-
ayio 6yksy K). B npasom mmsxuem yIJIy AMaJIOrOBOTO OKHA
IOABHUTCA €ro IeCTHaALATePHUYHBIH YHCIOBOH Kox (B JaH-
HOM cayuae 0401).

ITepeBog unc0BOro KOKA CUMBOJIA U3 IIecTHaAIATePHUYHOM
CHCTEeMBbI CYHCICHUA B JeCATUUHYIO CHCTEMY CUUCICHUA MOKHO
OCYLIECTBUTE C IIOMOILLI0 IPOrpaMMHOro Kanaskyasatopa KCalc.

MNpakTuyeckas pabora 3.1. 3agauue 2. Mepesoa yncen U3
&[] WecTHaALATePUYHON CUCTEMbI CHUCTIEHUS B OeCATUYHYIO
€ NomowWLI NporpaMMHoOro Kanbkynsitropa KCalc

!f IlepekonupoBanue PyCCKOA3BIYHOIO TEKCTA B TEKCTO-
BoM penakrope Hieroglyph

1. B onepanuoruoi cucreme Windows 3amycTuTh TeKCTOBbIE
peznakTop Hieroglyph xomaunoii [I1pozpammer-Hieroglyph).
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2. B pacKphIBaIONIEMCS CIIMCKE HCXOAHBIX KOAUPOBOK BEIOpATh
koaupoBky WIN u seectu rexct: « Koguposka Windows».
3. CkonupoBaTh TEKCT YeThIpe pasa.
ITociieoBaTEIbHO BRIIEIUTH CTPOKH, BEIOPATH AJIA KasK 101
KOHEYHVIO KOAHUPOBKY B DACKPHIBAIOIEMCH CIHUCKE (DOS,
KOI, Mac n IS0), saxars kHOUKY ITepe6od koduposku.
Jlnst ka0l KOJMPOBKY OTPeJaKTAPOBATh ee HasBaHUe.

KomipoBKa Windows
F®uEa®yE MS-DOS
el0daloTbP ISO

AMNOATIWIB KOI
Jomupoldka Mac

Sva5 Kon 14| Nos 76w 76

4. B peayibrare MOJYYUM OATH CTPOK CHMBOJIOB B Pa3JIUYHbBIX
KOJHMPOBKAX, COOTBETCTBYIOIMX OJHOM M TOH JKe I0CIe0-
BaTEJbHOCTH YHCJOBBIX KOJOB.

®aiin nepexoaupoBKa.txt Windows-cD I35~

XpaHuTCA B nanke MIKT9\Teket!

NpakTuyeckan pabora 2.2
BcTaBka B AOKYMEHT popmyn

AnnapatHoe M nporpammuoe obecniegenue. Kommnsiorep ¢
yCTaHOBJIEHHOM onepanuonHoi cucremoit Windows uium Linux.

Ilesns paborsi. Hayuurbea BCTABIAATE B JOKYMEHT dpusugec-
KHe ¥ MaTeMaTHUdyecKHe (POPMYJIbI.

3ananue 1. BeraBurs B IoKyMeHT hopmyy 3akoHa Oma ¢
ucnoas3oBaruem Pedaxmopa gopmyn (Microsoft Equation),
BCTPOEHHOTO B TeKCTOBHIN pegaxrop Microsoft Word.

Bananue 2. BcraBuTe B JoKyMeHT dopmyay 3akoHa Oma c
ucnonbzosaamemM pepaxropa dopmyn OpenOffice.org Math,
BCTPOEHHOIO B MHTErpMpoBaHHOe O(MHUCHOE IPUIOKeHHe
OpenOffice.org.
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3ananue 1. BeraBka B I0KyMeHT (DOPMYJ € HCIOIB-
- 3oBanuem Perarxropa ¢hopmysr, BCTPOEHHOTO B TeKcC-
E TOBBIH pexaxTop Microsoft Word

1. B onepanmonnoii cucreme Windows 3anycTHTh T€KCTOBBIIH
pegakrop Microsoft Word xomampmoit [IIpozpammot-
Microsoft Word]. Cospars HOBBI JOKYMEHT C IIOMOIIBIO
KomaHuasl [Patn-Coszdame...].

Brisosem Pedarxmop ¢opmyan (Microsoft Equation).

2. Jlnsa BCTABKY B JOKYMEHT ()OPMYJIbI HEOGXOAMMO BBECTH KO-
MaHay [Bemaska-O6serm..], TOSBUTCA AUANOrOBOE OKHO
Bemaska o6sexma.

Ha Bxnaake Cosdanue B cuucke Tun ob6sexma: BeIGpaTh
nyHKT Microsoft Equation 3.0 u menxHyTs 110 KHONIKe OK .

Bcrapka obherTa S B

3. B Texcre TOKyMeHTa NOABUTCSH PaMKa I BBOAA (DOPMYJIBI,
a4 B OKHE AOKYMEHTa IOABHUTCSH IaHejlh WHCTPYMEHTOBR Pe-
daxmopa gopmy..

BeraBum B fokyMeHnT opmyary 3akona Oma.

4. BuyTpu paMKH AJs BBOjAa (hOpMYyJT BBECTH Ha Ja- ‘mp
THUHCKOI KJaBHAType JIEBYI0O 4YacTb (GDOpMYJbl M
3HAK paBeHcTBa /=,

Ha mamemu uncrpymenrtoB Pedaxmopa opmyn
HWeJKHYTh 10 KHOonKe [llabnorbt dpobeil u padu-
KaJio8.

Ha orkpeiBmreiics nasenu BeIOpaTh KHOMKY C
u3obpakeHHeM Ipo6H U MEJKHYTE 10 Heif MBIIIBIO.
B pamke a4 BBogA GOPMYJIbI MOABUTCHA 3arOTOBKA
Apo6H, B KOTOPYIO BBecTH 3Haku U u R.
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5. B pesynbTaTe B paMKe IJiA BBOAA (DOPMYJI TOABHUT-
cdA ¢hopmya 3akoHa Oma.

&
B

3apanmne 2. Beraska B JoxkymeHT ¢op-
MYJI ¢ MCIIOJIb30OBaHUEeM pexaxrTopa ¢dop-
mya OpenOffice.org Math, Berpoennoro
B HHTErpHpoBaHHOe 0(hHCHOe IPHJIoKe-
aue OpenOffice.org

-2
R

4
b

1. B onepanmonsoi cucreme Windows unu Linux sanycerurs
rexcroBeiit pegarTop OpenOffice.org Writer cooTeeTcTBEHHO
komaugoit [[Ipozpammur-OpenOffice-OpenOffice Writer]
uinu [Oguc-OpenOffice Writer].

Beisoeem penaxTop dGopmyn OpenOffice.org Math.

2. Ilnsi BcTaBKU B JOKYMEHT (POPMYJIEI BBECTH

komaHay [Bemaesxa-O6sexm-Popmyana..),

MoABUTCA NaHeab BuiGop.

Ha nanenu BwoiOop BeIOparh 1m1adsoH (op-

MyJael a/b.

B noxkyMeHTe IOABUTCA 3aroToBka ¢op-

myJsl, a B okHe OpenOffice.org Math — koa;:

<?> over <?>

Brectu B KOJi QOPMYJIBI KOHKPETHBIE TIEpe-

MeHHBIe 3akoHa OMa:

I = U over R

B noxymeHTe nosBuTcsa (opMmyJia 3aKOHA
r

Oma: T = ﬁ.

NpakTunyeckasn pabora 2.3

dopmaTupoBaHue CUMBOIOB 1 ab3aues

AnnapaTtHoe u mporpammuoe obecneuenne. Komnsiorep ¢

YCTaHOBJIEHHOM onepannonuoi cucremoir Windows mou Linux.

Ilens paGorsl. HayuuThes ycTAHABIMBATE B HOKYMEHTE

pasIHYHBIE TapaMeTPhl (opMaTHPOBAHUA CHMBOJIOB 1 ab3ales.

3ananue 1. B rekcrorom pegaxTope Microsoft Word seecTu B

AOKYMEHT CTPOKH M OT(HOPMATHPOBATE UX 110 YKA3AHHOMY B ca-
MHX cTpokax obpasny (mpudT, pasmep, HauepTaHHE U IIBET):

Times New Roman, 14, kypcue, kpacnuwiit, 107,

Arial, 8, nonNyX1pHbLIA NOAYEPKHYTLIN, 3eneHbii, 10,;

Courier New, 10, nonyxuMpHEM XYPCHB,

CHHMHA .
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3ananue 2. B rexcroBom pegaxrope OpenOffice.org Writer
BBECTHU B IOKYMeHT ab3ansl ¥ oTGHOPMATHPOBATH UX M0 YKa3aH-
HOMY B caMuX absanax obpasny (mpudr, BRIpaBHUBAHHE, OT-
CTYIBl MEPBOM CTPOKH, OTCTYNhI af3ana IeJIUKOM, MemIyc-
TPOYHBLIE MHTEPBaJIbl U UHTEPBAJIbl MeXAY absamamMu):

AG3a1l ¢ BbIpABHUBAHHEM I10
HIMPHHE, OTCTYN ciieBa 6 cMm,
wpupT Times New Roman,
pasmep 12 nr, OOLIYHBIMH.

AbG3aL c BblpaBHMBAHUEM MO LEHTPY, WpudT
Arial, paamep 14 nT, NnONyXUpPHbLIN.

Ab3al C BLHpaBHMBaHMEM @O JI€BOMY Kpam,
oTcTyn neppoy crpoku 1,25 cmMm, wpupr Courier New,
pasmep 10 nr, kxypcuB, HNORYEPKHYTHI.

w 3ananue 1. ®opmaTHpoBaHHE CHMBOJIOB B TEKCTOBOM
W\ penaxrope Microsoft Word

1. B onepammonnoii cucreme Windows 3anyeTUTh TeKCTOBBIMH
penakTop Microsoft Word xomammoir [IIpozpammst-
Microsoft Word]. CoaaaTh HOBBIHI HOKYMEHT ¢ TIOMOIILIO
KoMaHIbI [Paiin-Cozdams...].

2. BRecTH B JOKYMEHT CTPOKH, YKA3aHHBIE B 3afaHuH 1.

3. na ¢dopMaTupoBaHus mipud-
Ta BBeCTH KOMaHAY [Popmam- L olCrrimms
IlTpugm...], OTKpOETCS ANATIO- [ - pe
rosoe okHO Illpugm. '
Ha Bxnagke Ipugpm ¢ nomo-
1IbI0 PACKPBIBAIOIINXCS CIIHC-
KOB YCTaHOBUTH IIapaMeTphI
dopmaTupoBaHmnAa:  mpudrT,
pasmep, HadYepTaHWe, IIBET
CHMBOJIOB U BapHaHTHl O~
YepKUBaHUIA. _ "

reiriEs Uimoe

4. YcTaHOBUTHL BepPXHUIL 10% u mmxaEM 10, uHAEKCHI ¢ TI0-
MOIIBIO (DIIaskKOB Hadempoutblit B nodcmpo4HbLil TPYIIIILL
Budousmernenue.
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_!_{ 3ananue 2. ®opmaTupoBanue ab3auer B TEKCTO-
ﬁ BoM penakxtope OpenOffice.org Writer

1. B onepanunonsoi cucreme Windows mau Linux samycTuTh
trexcToBeiil pegakTop OpenOffice.org Writer coorBeTcTBeHHO
komaHugoiut [IIpozpammui-OpenOffice-OpenOffice Writer]
winu [Oguc-OpenOffice Writer).

2. Buectn B foKyMeHT ab3ansl, yKasaHHbLIe B 3aJaHun 2.
Ordopmarupyem mpudT.

3. lna  dopmarupoBaHus  wpudTa BBECTH  KOMaHAY
[Popmam-Cumeonsi...].

B nossmBiIemMca quasoroBoM okHe CuMme0/b. Ha BKIAJKE
IlIpu@m ycTaHOBUTL C NOMOINBIO CIHUCKOB TapHHTYPY
mpudTa, HaYEpPTAaHHEe U pasMep.

4

]
".‘S-:?:'H:.lnin--wta?f'.'.:’?-_]. serserisii atasssesiPhy

Ordopmarupyem absansl.

4, [insa ¢popmaTupoBanusa abzana BBeCcTH KoMaHAy [Popmam-
Ab3zauy...].
B nosiBMBIIEMCS AMAJIOIOBOM OKHe A63ay Ha BKJIajgKe
Omemynbt w UHMEPEaAibl YCTAHOBUTE € ITOMOIILIO CUETUH-
KOB OTCTYyIBI ab3ala, OTCTYIbl U HHTepPBaJbl Mexay abaa-
IIAMHA ¥ CTPOKAMM.

5. Ha Briagke BwipasrHuéanue YCTAHOBHTH IapaMeTpPhl BBI-
paBHMBaHUA ab3anes.

Afis
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MpakTuyeckas pabora 2.4
CospaHue n popmaTupoBaHue CNUCKOB

AnnapatHoe H nporpaMmmuoe obecneuenune. Komubsiorep ¢
YCTaHOBJIEHHOH ontepanuoHHoi cucremoit Windows miam Linux.

IHeans padorsl. Hayuurhea cozgaBaTs MapKUpOBaHHEIE, HY-
MepOBaHHbIE I MHOTOYPOBHEBbLIE CIIMCKH.

3amanue 1. Cosgars u 0TQOPMATHPOBATE MAPKUPOBAHHBIA
crnucok (eMm. puc. 2.11) B TekcroBoM pegakTope Microsoft Word.

3apanue 2. Cozzare U oropMaTUpoOBaTh HYMEPOBAHHBIN
cnucok (cM. puc. 2.10) B rekcroBoM pegaxrope Microsoft Word.

3ananue 3. Cozgath 1 0THOPMATHPOBATH MEHOIOYPOBHEBBIHN
crnucok (cM. puc. 2.12) B rekcroBom pegaxrtope OpenOffice.org
Writer.

.}/ 3ananue 1. Co3manme U (hopmMaTHpOBaHHE MapKHPO-

W BaHHBIX CIIMCKOB B TeKkcToBOoM pexnaxrope Microsoft
Word

1. B onepaumonHoii cucreme Windows 3anycTUTh TEKCTOBBIM
penakrop Microsoft Word xomangoit [IIpozpammbl-
Microsoft Word]. CospaTh HOBBII HOKYMEHT C ITOMOIIILIO
xKomaHas! [@aita-Cozdame...].

BeraBuM B IOKYMEHT U OT()OPMATHPYEM MapKHDPOBAHHBIA
CIIHMCOK.

2. Beectu xomasay [Popmam-Cnucok..], # B AUATOTOBOM
okHe Cnucokx Ha BKIagke MapkupoéaHHbilli ¢ IIOMOIIBIO
rpauyeckoro nepekJrovyaTesns BbIOpaTh BHEIIHHUH BH]
CIIMCKaA.

s geraJbHOM YCTAHOBKHU ITapaMeTpPOB CIMCKA IEJKHYTH
0o KHonke MameHums.
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3. B muamorosom okHe HimeHenue
MAPKUPOBAHHO20 CNUCKA YCTAHO-
BHTB:

e BHJ MapKepa ¢ IOMOIbIo Ipadu-

&
W

YECKOT0 MepeKJgruarenas SHAK
maprepa;

OTCTYII CIIHCKA OT Kpas obJiacTu
TEKCTa C IIOMOINBI0 CYETYHKA
ITonodxceHnue maprepa omemyn:;
OTCTYI TEKCTa CIMCKA OT MapKe-
pa ¢ IOMOIIIbIO cueTduKOoB ITo10-
Jeenue mexcma mabynayus no-
cae: U omemyn:.

3ananme 2. Cosnanme u (opmaTHpoBaHHME HYMeEpO-
BAHHBIX CIIMCKOB B TeKcTOBOM penaktope Microsoft

Word

1. B onepanuorHoit cucreme Windows 3anycTuTs TEKCTOBBIH

pemakTop Microsoft Word

KOMaHoi

[IIpozpammui-

Microsoft Word]. Cos3gaTh HOBBIM HOKYMEHT C IOMOIIBLIO
KomaHIbl [Paitr-Cozdams...].

CIIHCOK.
2. Bectu komanay [@Popmam-Cnucok..], ¥ B AUAJIOrOBOM

BeraBum B ZOKyMeHT u ordopMaTHpyeM HyMepOBaHHBIN

oxkHe Cnucox Ha BKJIaaKe HymeposanHbLil ¢ TOMOIILIO I'Pa-

(GUUEeCKOro mepekJovaTe/id BbIOPATh BHEIIHUN BUJ CIIHC-

Ka.

Hns neranbHON yCTAaHOBKM Ilapa-

METPOB CIHCKa MIEJKHYTH II0

KHONKe HameHumb.

3. B nuanoroBom okHe M 3meHeHue HY-
MEepo8aHH020 CNUCKA YCTAHOBUTH!
o (hopmaTr HOMepa, HayKaB Ha

kHouky Il pugm;

BHJ HyMepanuu (apabckme uau
puMCKHe IU(PBI, PYyCCKHE HIN
JaTHHCKHUEe OYKBEI M T. JI.) C IO-
MOIIIBIO PacKpBIBAIOIIEr0CA
CHOHCKa HYMepayus:;

Ha4vaJo HyMepalluy ¢ IIOMOLIbLIO
CUeTYHKAa HaA¥ams C:;
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e OTCTYI CIIMCKA OT Kpa#a obJylacTH TEKCTA ¢ IMIOMOIIBIO CHET-
uuka ITonoxenue HOMepa Ha.;

e OTCTYH TEKCTa CIIMCKa OT HOMepa C IIOMOIbI0 CYHeTYHUKOB
ITonoxncernue mexema mao’ymuux nocae: 1 omecmyn..

.f 3ananue 3. Coznanue u hbopmaTHpoBaHHEe MHOTO-
ﬁ YPOBHEBBIX CHHCKOB B TEKCTOBOM peJaKTope . _
OpenOffice.org Writer

1. B onepaunonnoi cucreme Windows man Linux sanyeTHTs
TexcToBBIi perakTop OpenOffice.org Writer coorBercTBeHHO
xomaunoit [IIpozpammui-OpenOffice-OpenOffice Writer]
nian [Oguc-OpenOffice Writer].

BeraBuM B OKYMEHT 1 oT)OpMaTHPYEM MHOIOYPOBHEBBIM
cnucok. Ha nepBoM ypoBHe HaX0ANTCSA HYMEPOBAHHBIN CIIMCOK
M3 ABYX 3JIEMEHTOB, B KaM OBl U3 KOTOPHIX BIIOXKEH HYMepo-
BaHHBINA CITUCOK M3 IBYX 2JIEMEHTOB BTOPOrO YPOBHSA, BO BTOPOM
dJIEeMEHT KOTOPOTO BJIOJKEH MAPKHPOBAHHEII CITMCOK M3 OJHOTO
9JIeMeHTa TPETHEro YPOBHSA.

2, Beectn komaHzay [Popmam-Maprepol u Hymepayua..), 1 B
AuasroroBoM oxkHe Mapkepbt M HyMepanus Ha BKJIaJAKe
Cmpyxkmypa BBIOpATH BHENIHMH BHJ MHOTOYPOBHEBOI'O
CIIMCKA.

Jns feTanbHOIM yCTAHOBKY IapaMETPOB CIIMCKA MepeiTH Ha

BRJIaAKYy Hacmpoiiku.

3. Ha Brnanke Hacmpoiiku yCTAHOBUTS IJIA KAMKAOTO YPOBHA
CIIMCKA MOPAAOK HYMepaIiui CIIHCKa U APYTHie apaMeTpPh.
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Maprepst i HyMepagus

?sﬁm\lmmbw ‘I

B nokymeHTe, rje coszaeTca CIIMCOK, MOMKHO IJIA KaXKAOTO
IIYHKTa MHOIOYPOBHEBOTO CIHMCKA IIOBBICHTH HJIH IOHH3HUTH
VDPOBEHb, IEPEMECTHUTh MIYHKT BBEPX WUJIM BHUS.

4, BoileITUTh IYHKT MHOTOYPOBHEBOI'O CIIMCKA M HA MaHeJIH
Mapreps. 1 HyMepanus ¢ OOMOILIBI) TFOPH30HTAJIBHBIX
CTPEJIOK MMOBBICHTH UJIH IOHU3HUTH YPOBEHE NYHKTA CIINCKA,
a C NOMOIIBI0 BEPTHKAJBHBIX CTPEJIOK IEPEeMECTHThL €ro
BBEDX HJIM BHH3.

MNpakrTunyeckas pa6ora 2.5

BcraBeka B OKYMEHT Tabnuubl, ee
dopmaTupoBaHue u 3anonHeHne AaHHbIMU

AnmapaTtHoe ¥ nmporpaMmMHOe obecneyenne. Komnsiorep ¢
YCTAHOBJIEHHOI onepanmuoHHoi cuctemoit Windows mau Linux.

Ilens pabGorel. HayuuThesa BCTABIATEL B JOKYMEHT TabJIH-
Ibl, HACTPAUBATH UX BHEIIHUI BHU/I U BCTABJIATH JaHHEIE (TEKCT,
u300parkeHn s, yucaa 1 (hopMyJIbI).

3amanue 1. BeraBuTh B JOKYMEHT Ta0AUIY, HACTPOUTD ee
BHEILITHUI BUJ M 3aIIOJHUTh HAHHBIMH, BKJIOUYAS BBIUYMCJICHUS
o chopmyrae (cm. Taba. 2.6) B TekcToBoM pegakrTope Microsoft
Word.
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Sananue 2. BeraBuTh B JOKYMEHT TAbMUIY, HACTPOUTE €€
BHEIIHHUI BUA M 3aNOJHHTH HJAHHBIMH, BKJIKOYAA BBIYHCIEHUHA
no ¢opmyae (cm. Tadn. 2.6) B TEKCTOBOM peaakTope
OpenOffice.org Writer.

3anaunue 1. Beraska B JokymeHT Tabaunel, ee hopma-
THPOBaHHE H BCTaBKa (POPMYJIbI B TEKCTOBOM pPelaKkTO-
pe Microsoft Word

1. B onepannonsoi cucreme Windows sanycTuTs TEKCTOBBIH
penakTop Microsoft Word komampoit [IIpozpammbt-
Microsoft Word]. Cozgatk HOBBII JOKYMEHT C IOMOIIbIO
kKomaHAe! [Pain-Cozdame...].

BeTaBuM B JOKYMEHT TaOMHILY, COCTOAIIYIO U3 ONpe/esieH-
HOT'O KOJIMYeCcTBa CTPOK ¥ CTONOIOB.
2. BeraBuThs B ZOKYMeHT TabJuIly IIPH IOMOINM KOMAaH/bI
[Tab6auua-Bemasums mabauyy...].
B auanorosom okHe Bemaska mabauybt ¢ IOMOIIBIO CUET-
YUKOB YKAa3aTh KojuuecTBo cToa6nos (3) u crpok (6) B co-
3gaBaemMoit rabanie.

Ordopmarupyem Tabuauiy mo obpasmy (cm. taba. 2.6).

3. Beecru xomauny [Popmam-I'panuyst u 3anueka...). Iuano-
roBoe OKHO I'paHuubl U 3a4U6Kd IO3BOJSET BbIOpPaTh Tpe-
GyeMEble napaMeTpsl.

Ha Bxaanke 'paHuya MOKHO 3afaTh THI rpanunsl (Hem,
Cemwka, Pamxa u ap.), TUII ¥ IIADHHY JUHUHN IDAHHAIBI.
Ha Brnaake 3a.iuéxka MOYKHO 3aaTh IBeT (DoHA AYeeK WU
BRIOpaThH y30p.
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Beegem B Tabinuny ganuble (TEKCT, U306paske U U YHUCIIa).
4. BcTaBUTh B AYeHKH TAOJIHUIBI JaHHBIE.

BeraBuM B nocieHIOK AYeMKY IPaBoro croJdia Tabiauib
dopMysly CYMMHUPOBAHHA, MO3BOJAIOIIVIO ONPEAEUTh CTOH-
MOCTE KOMIIBIOTEpA.

5. Beectu xomauny [ Tabauya- Popmyara...).
B guanorosom oxkHe Popmy.ia BBECTH B
nojue Popmyara GYHKIIMIO
=SUM(ABOVE), cyMMHDYIOIIYIO YHC-
Jla, HAXOASALIMEeCs B BbILIEJIeKAaIuX
AYeHKax.

3amanue 2. BeraBka B JoOkyMeHT Tabauiubl, ee
dopMaTHpOBAHHE M BCTABKA (POPMYJIBI B TEKCTO-
Bom penaxtope OpenOffice.org Writer ﬁ

1. B onepanuonuoii cucreme Windows uinu Linux samycTurs
rexcToBHIi pegakTop OpenOffice.org Writer coorBercTBEHHO
xomaugoi [IIpozpammei-OpenOffice-OpenOffice Writer]
nnu [Oguc-OpenOffice Writer].

BeraBuM B JOKYMeHT TabauIy, COCTOAINYIO U3 OIIpeJelIeH-
HOT'O KOJIHYECTBaA CTPOK M CTOJOIIOB.
2. BcraBuTh B HOKYMEHT TalGJMUIly NPH IIOMOIIH KOMAaHAEBL
[Tabruya-Bemasums-Tabruya...].
B nuanorosBoMm okHe Bemaéika mabauybl ¢ IOMOIIBIO CYET-
YHKOB YKa3aTh KOJH4YecTBO ¢To010B (3) u cTpok (6) B co-
3maBaeMoi Tabaune.

8 Hupopmamuxa n HKT. 9 kn.
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OrdopmaTupyem Tabuuity no obpasmy (cm. taba. 2.6).

3. Beectu komanay [Tabauuya-Ceoitcmea mabauyst..]. Ilo-

ABUTCA JAuajorosoe OKHO Ogopmaerue mabauubl,
T03BOJIAOINIee BEIOPATh TpedyeMbie mapamMeTpsl.

Ha Braaaxke O6pam/ieHue MOMKHO 3aJaTh THI TDAHUIILI
(Hem, Cemxa, Pamka 1 zp.), THI ¥ [IHPUHY JUHHI rpa-
HHUIBI.

Ha Briaake @ox MOKHO 3aJaTh OBET (POHA SUEEK WJIH BbI-
Opathb yso0p.

Baegem B Tabauny gasHble (TeKeT, M300paskeHnsa U YucIa).

4. BecraBurh B ssueliKu Tabaunbl JaHHBIE.

BeraBumM B mocliefHIO0 AYEHKY MpaBoro croabna Tabauisr

(bopMysly CYMMHPOBAHHUSA, IO3BOJAINIYIO ONPEAEJTHThL CTOM-
MOCTH KOMIObBIOTEpA.
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5. Beectnn xomaugy [Tadauya-Lopmyaa..].
BrecTH B D0Je QYEROUK, CYMMHADYIOINYIO YHCAA, BEAXOAH-
IWECA B BRINIGJIEIKAINNX SyefKax:
=gum {<CE>+CCI>H+<CL>+<CH>)

MNpaxTuueckas pabora 2.6

Mepeson TeKCTa ¢ NOMOLLIO KOMMbIOTEPHOrO
cnoBaps

AnnapaTHoe M NpOrpaMMuEoe olfecnegenue. KoMueTep ©
YCTAHOBJICHTON onepanmronnoii cucremoin Windows.

Ilens paGorel, HayunuThes HCIOJIEZOBATE KOMIBKTEDHLIE
CIOBapy ZJIA HePEBOAA TEKCTOB,

Bamanue. [IepepecTH ¢ ANNIMHCKOTO A3LIKA HA PYCGHHMM
fI3LIK € IIOMOIIBI0 KOMIIBIOTEPHOTO CI0BAPS NPEANOKeHAR, Ha-
npumep: «The teacher’'s computer is placed on the table in the
corner of the classrooms.

Q’ IlepeBon TEKCTA OPHA MOMOIIM KOMIIBH/TEPHOQ CIOBAPA
’ SV-Translator

1. B onepanuonnoll cucrene Windows aamyeruTs TeRCTOBBIH
pesaxktop Microsoft Word xomampoit [ITpozpasmssi-
Microsoft Word]. CosgaTt HOBHIE JOKYMEHT C IIOMOIIBI)
xoMmauau [$aia-Cozdams...].

2. BReCTH aHrTHHACKOe NP I0MReHHe, BHAEIUTE eTo i CROIH-
POBATL B Gyphep ofimera romadach [ITpoaxa-Konuposamnp].

3. 3aIYCTHT: HOMOBLIOTCDERIE  aArNO-pYcCKME  ciaoBapk
SV-Translator xomargol [Iipospammu-Svirans]. BerasuTts
npeanoxenne U3 Sygepa obxenn xomannoit [Bemasuma].

4. HUCJ'IB,E[OB&TEHBHO OoOgBeCTH yRasaTem; MBITITH K CJOBAM
ARMIHUICKOTD DPERJIMKEEHA U C DOMOLUB TOARAAIOIAXCA

PYCCKHX TIEEBOAOR IMEPEBECTH IPEIDREeEHe gl KOM.
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5. [lnsi mepeBoja aHIIMHACKUX

TEKCTOB MOJKHO TaKKe HC-
I10JIb30BaTh BCTPOEHHBIH CJI0-
Bapb, KOTOPBIHA 3amycKaercs
KomaHZ0# [Carosapy].
B none Haiimu: BBecTH aHr-
JHUHCKOE CJI0OBO MJIH CJIOBOCO-
yeraHue, Hanpumep «in the
corner». B npaBom moJre mosi-
BUTCHA NEPEBOJ «B YIJIY».

| |in the event of default

NpakTuyeckas pa6ora 2.7

CkaHupoBaHMe U pacno3HaBaHue «GyMaXxHoro»
TEeKCTOBOro AOKYMEHTa

AnmapaTtHoe M nporpamMmMuoe obecrnegenue. Komnsiorep c
yCTaHOBJIEHHOHM omepamuoHHO# cucremoit Windows, ckanep.

Ilens paborel. Hayunrhca cKAHUPOBATE «0yMaKHbIe» TEK-
CTBI ¥ TPe0oBpPa30BLIBATE UX B KOMIIBIOTEPDHBIE TEKCTOBLIE JOKY-
MEHTBI C MOMOIbLIO CHCTEM ONTHUYECKOr'0 PACIIO3HABAHHUA.

3amanme. OTCKAHUPOBATh U Ipeobpas3oBaTh B KOMOBIOTED-
HBIH TEKCTOBBIH JOKYMEHT CTPAHHUILY yueOHHKA.

CraHmpoBaHHe M pacno3HaBaHHe «0yMaKHOIO» TeK-
= croporo JOKYMEHTA
1. B onmepammonnoii cucreme Windows 3anycTHTE CHCTEMY
ONTHYECKOT0 pacnosHaBanusa gokymentos FineReader ko-
maHzgoi [I[Ipozpammei-ABBYY FineReader].
2. B okHe cHCTeMBblI ONTHYECKOT0 PACHO3HABAHUA MIEIKHYTH
o kHonKe Cranupogams.
B nosBUBHIEMCH OKHE CKaHepa IeJKHYTh 1o KHonke Cra-
Huposamsu.
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3. B okue IIpoexmop npozpam-

Mmbl (CKaHepa) MMOABUTCH OT-
CKaHUPOBaHHOE n3obparkeHue
TEKCTOBOHM CTPAHMILKI.
Jia nepegauu n3obparkeHus B
CHCTEMY OITHYECKOT'0 pPAacro-
3HaBAHUA IIEJKHYTH 10 KHOII-
ke ITpunameo.

4. B oxkHe cuCcTeMBI OIITHYECKOTO
pacno3HaBaHUA IIOSABUTCSH
OTCKAHUPOBaHHOE uzobpa-
JKeHHe TeKCTOBOH CTpPaHUILLI.
HOns npeoGpasoBanusi rpadu-
YecKoro m3obpaskeHHUs CTpa-
HHUNOBl B TEKCTOBBIA aiia
IMeJKHYTh 10 KHOnKe Pacno-

3Hamb.
Ilocne okxoHuaHHWs Iporecca
pacno3HaBaHUA BBECTH

xomaHny [@aiin-Coxpanumb
mewxcm Kak...], BRIOpaTs MecTo
COXPaHeHHd, UMA ¥ THII II0JIY-
YeHHOT'0 TeKCTOBOIo (haia.

5. OTKpPBITE IOIYyYEHHBIH JOKYMEHT B TEKCTOBOM DeJJaKkTope
HMCIIPABMTh BO3MOXKHBIE OIIUOKY, JONYIIEeHHBIE B IPOILEcce
pacIio3HaBaHWA.

9  Hudopmaruka w MKT, 9 ka.
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MpakTuyeckue pabdboTbl K rnase 3
«KoguposaHue n o6paborka 4ucnoBon
nHpopmauun»

YeraHoBUTD: Windows-CD hlg'
® 3JIeKTPOHHBIH KAJBKYJISATOP -
NumLock Calculator; E
® BJIEKTPOHHBIE TAGIHILbI o
m OpenOffice.org Calc; dEEJ
cTpubyTus
il i< o
Office
| ® anexTponnsie Tabmaunsr  Microsoft | J
Excel 2
YcTaHOBHTS: Linux-DVD ﬁ
® 3JIeKTPOHHBIHN KAJBKYJIATOP —
a KCalc; '.
® 3JIeKTPOHHBIE TAGIHUIILI
OpenOffice.org Calc

MNpakTuyeckas pabora 3.1

MepeBoa Yncen U3 0AHON CUCTEMbI CHUCTIEHUS B
APYrylo C NOMOLUbIO KaNlbKyNaTopa

AnmaparsHoe u mporpaMmmuoe obecneuenme. Kommnbiorep ¢
yCTaHOBJIeHHOM onepaluorHoi cucremoit Windows mim Linux.

Ieas paboTsi. Hayuurses ¢ MOMOIIBI0 KAJTBKYJIATOPA IIEPEBO-
JIATE IeJble YHCJIa U3 IIeCTHAAIATEePHYHOM CHCTeMbI CUMCIeHUA B
JECATUYHYIO JJIA OIpe/leIeHN JecATHYHOI0 Kofa CHMBOJIA.

3ananwue 1. B onepanuonnoit cucreme Windows nepesectu
IIeCTHAAIATEPUYHBINA KO CHMBOJIA B JECATHYHBIN C IIOMOIIBIO
nporpammuoro kaibskyasTopa NumLock Calculator.

3amanue 2. B omepanumonHoii cucreMe Linux mepesecTu
[IeCTHAAIATePUUHBIA KOJ CHMBOJIA B JeCATUYHBIH ¢ IOMOIIBIO
nporpaMMHoOro kaasryaaropa KCalc.

Jlns mepeBoja YMCEN W3 MIECTHAAIlATEPUYHON CHUCTeMbI
CUMCJIEHHUA B AeCATHYHYIO He0OX0AMMO YCTAHOBUTEL B Ka4ecTBe
HCXO,Z[HOFI CHCTEMBI CUHMCJJIEHHNA IHecTHaAAOATePpHYHYIO, 4 B xrade-
CTBEe KOHEUHOH — JecATHYHYIO.



Ilpaxrnseckue pabors k riane 3 215

%’ 3amamue 1. Ileperon YHCe H3 IIECTHATUATEPHIHOH

1.

2,

CHCTeMbl CYHCIAEHUA B JECATHUHYIO ¢ NOMOINBIO NMPO-
rpammuoro kaaskyaaropa Numbock Calculator

B onepammonsol cxcreme Windows aarycriTh 316K TPOHHBIN
raaekynaTop NumbLock Calcuiator womammoiz [1Ipozpammut-
NumLock Calculator].

C DoMOIEHI MEEK) BEECTH KOMAaHAR [Papram wuces & supa-
wenuu-ITecmraduemepusnbiii]l n [Popmam pesyrbmama-
Hecamunnntit],

Brectru wolectTHANHATEPHUYHBIH HOJA CHMBOJA H HamMaTh
KHOMIKY {=}.

3anamme 2. Ilepeson uucen M3 LIeCcTHAIUIATEPHI- n
HOM CHCTEMEI CUMCIEHHA B JeCATHYHYI0O ¢ MOMO-
WHK NPOFPAMMHEOIC Kaaskyaaropa KCalc _'

B onepanmosHol cucreme Linux 3aTyCcTUTh 3;TeKTPOHHEIHR
ranexkynarop KCalc xomampoil [CayxebHovie-Kanvkyas:
mop (KCale)].

C IOMOIIBK NEPEKIIYATENA VCTAHOBHTh IISCTHAEIATE-
PHYHVK cucTeMy (nogaowedue Hex) 1 BBeCTH IIeCTHAAILA"
TEPUYHBIH KOJX CHMBOJA.

C DoMOIILI0 DepeKI0YaTeNa YCTANOBATE J¢CATHUHYIO CHe-
Tenmy (moyomxenne Derc) M IONYIHUTE RECATHUYHBIN KOJ CHM-
BOJIA.
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MpakTuyeckas pabora 3.2

OTHOocuTenbHbie, aGCONIOTHbIE U CMeLUaHHbIe
CCbIJIKM B 91eKTPOHHbIX Tabnuuax

AnnapaTtHoe M nporpamMmHoe odecneuenre. KoMmmneiorep ¢
yCTaHOBJIEHHOH onepanuonHoit cucremoit Window mnu Linux.

Ileas padoTsil. HayunThesa HCIIONB30BaTh B QOpMyJIax ajleK-
TPOHHOM TAOMUILI OTHOCUTEbHEIE, A0COJIOTHBIE H CMelllaHHbIe
CCBLIKH.

3ananue. Kaxoil Bug npuobperyT (popMyJabl, XpaHAIAECS
B nuanaszoHe adeek C1:C3 nmpuM MX KONMPOBAHUHM B JHAaNasoH
ageex E2:E4?

A B C D E
=A1+B1

| =$A$1+$BS1
|=$A1+B$1

|

Al =

Komuposauaue opmy.1, coepRamux OTHOCH-
_ . 3oy TeIbHBIE, a0CoMIOTHbIE H CMeIIaHHbIe CCBUIKH 25
[z B amexTponmsix Tabauuax Microsoft Excel n =
~ OpenOffice.org Calc .

1. B onepanuonHoii cucreme Windows 3amycTHTBL 2J€KTPOH-
Hele Tabnauns Microsoft Excel komampoit [IIpozpamawi-
Miecrosoft Excel] unu anexrporusie Tadimuns: OpenOffice.org
Calc xomannoii [ITpozpammui-OpenOffice-OpenOffice Calc].
Hon:

B OIepPaIMOHHOI cucTeMe Linux 3amyCcTHTh dJIEKTPOHHBIE
Tabmuner OpenOffice.org Calc komanmoir [Ogue-OpenOffice
Calc].

B co3zaEHOM JAOKYMEHTe NPUCBOHUTH JUCTY uMs CcblliKU.

Brenem B siveiiku gmanasoHa C1:C3 dopmynsr, comepixa-
e OTHOCHTEJIbHbIe, a0COJIIOTHBIE U CMEIIaHHbIE CChLIKH.
2. BeecTtu:

e B sueiiky C1 ¢popmyny =Al1+Bl, comepxaiiyio OTHOCH-
TeJIbHEIE CCBIJIKH;

¢ B aueiiky C2 ¢popmyny =$A$1+$BS$1, comeprxanryio ab-
COJIIOTHBIE CCHIIKH;

e B aueiiky C3 dopmyny =$A1+BS1, cogepmxamyio cme-
IIAHHEIE CCBLIKH.
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Orobpasum GHOpMyJIbl B SUeHKaX.

3. B anexrporHbIx Tabaunax Microsoft Excel pia orobpaskenus
B Adeiikax He umceJ, a (opmys BBecTu KoMmaHAy [Cepsuc-
ITapamempel...] ¥ B HIOABUBIIEMCS JUAIOroBOM OKHe ITapa-
MempbL Ha BKJIaaKe Bud B paszaene Ilapamempsbi OKHA yCTaA~
HOBHUTH (QuaxKox Popmy.ibl.

B oanexktponserx Tabimumax OpenOffice.org Calc nna
orofpakeHUsA B sAYeiiKax He uuces, a (OPMyJ BBECTH
komauny [Cepsuc- ITapamempbvi.] ¥ B TOABHUBIIEMCH
auanoroBom oxHe I[Tapamempui-OpenOffice Calc-Bud B
pasgene Ilokaszamb ycTaHOBUATH (Qrarkox Popmy.ibl.

Cxonupyem dhopmyJisl u3 auanazona adeex C1:C3 B auana-
soH syeex E2:E4,
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4. Beigenurs quanasod auyeexk [l alel el vlplamEniy
C1:C3 u BBecTM KoMaHAY i =$;:B13551 e
[IIpasxa-Konuposams]. —SA1-BS1 —SAS1+SBS1

BoigennTs auanasoH sueex
E2:E4 u BBecTH KoMaHIy
[IIpaska-Bemasums].

=$A2+DS1

Nuet Cebinku Haxo.qﬁi'c;_ﬁ :ﬁaﬁn_a'x”
Calc.xls u Calc.ods, koTopkie Windows-CD [[=5°
xpaunsTcs B nanke .. \IKT9\Calc\

MNpakTuyeckas pabora 3.3

Cospanue Tabnuuy 3Ha4yeHnin GyHKUMA
B 3N1EKTPOHHbIX Tabnuuax

AnnaparHoe um nporpaMmMmuoe obecneuenne. Komneoorep ¢
VCTAHOBJIEHHOH onepanoHHO’ cucremoilt Windows mnu Linux.

Ilens paGorsr. Hayunthea cospaBaTh TabJMMIEI 3HAYEHHH
(GYyHKIWA B 3alaHHOM JIMATIA30HE 3HAUEHUNM APIYyMEHTA U ¢ 3a-
JaHHBIM IIATOM ero U3MEeHeHHs.

3anaaue. B asnexktporsBIXx Tabnumax Microsoft Excel u
OpenOffice.org Calc cozpaTs Tabrunel 3HaYeHWi KBagpaTHYHOM
byHKIHT y = x° — 3 1 PYHKIMM KBAAPATHOTO KOPHS y=~+x+4
Ha oTpe3ke [—4; 4] ¢ marom 1.

‘f Coszpanme Tabauny 3HAYeHHN (yHRIUI ﬁ
& 1™ B amexkTponHbIx Tabamnax Microsoft Excel #»
jfEE; n OpenOffice.org Calc =2}

1. B onepanuonnoii cucreme Windows sanycrurh 2aeKTpPOH-
Hele Ttabiauner Microsoft Excel womammoit [IIpozpamavi-
Microsoft Excel] wnu anexrpornsie Tabaunsr OpenOffice.org
Calc romannoii [I1pozpammut-OpenOffice-OpenOffice Calc].
Wou:

B OIlepallMOHHOM cHcTeMe Linux 3anycTHTH 2JIeKTPOHHBIE
rabanuer OpenOffice.org Calc komanzgoit [Oguc-OpenOffice
Cale].

B cosnamHOM IOKyMeHTe IPUCBOUTE JHUCTY UMA PYHKUUA.

BBesem sHaueHMs apryMeHTa GYHKIHH B MEPBYIO CTPOKY
BJIEKTPOHHBIX TabanI,.
2. B saueiiky Al BBecTHM Has3BaHHe CTPOKHM 3HAYeHUH
aprymeHra (Hanpumep, x), a B adeilky Bl muaumansHOe
3Ha4YeHHe aprymeHTa (duciao —4).
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B sueiixy C1 sBectH opmyny =Bl+1.

Brigenuts suanazol Aueex Cl:Jd1l B cxonupoBaTh GopMYyITy
BO BCE HUEHKH 2TOro THAMNAZOHZ ¢ OOMOIOLID KOMAHIBL
[ paska-3anoanume-Bnpaso].

BaeepeM snaveHHs OYHKOIHHE J = -~ 3o BTOPYIC CTPOKY
aJIeKTpOHHCOH Tabauubl. Broz dopMyasl ais BEIYHCICHHA
PVHKIUE OIPON3BECTHA ¢ KIABHATYDLIL.

3. B sueiiky A2 BBECTH HAZBaHME CTPOKYM RHAUEHHAH QyEKOUHA

(ranpunmep, y = x"2-3).

B naueiixy B2 sRecru dopmyay =B1°2-3.

Brigennre quanazord Aueek B2:J2 u cronuporars hopamyay

BO BCé AYEHKM DTOTO AMANAS0HA ¢ TOMOLMIBI0 KOMAHZEI

[{{paska-Banornume-Bnpaao).

Brepenm saaveHns GyHROUH § = vX+4 B TPETBIO CTPOKY
BIIEKTPOHHOHR TaGINOhE.

4. B saeiixy A3 BBeCTH HA3BAHNE CTDOKH 3HAUEHHH (GYHEIUH
{(ranpumep, y =KEOPEHE(x+4 )}.

B anexrpounnx tabmuoax Microsoft Excel nng seoga yux-
uMi Bocuoabzyemcess Macmepoam dyreyuii. (Tlo dopme oH He-
CHOJLKO OTANYAETCH OoT Maemepn QyHxuiiil BIeKTPOEHRIX Tab-
man, OpenOffice.org Calc.)

5. Beraenuts sueiiky B3 w BBecTH womasny [Bemaskxa-
Bynryun...]. B nuanorceom cxkae Macmep gynieyull — waz 1
u3 2 B enucke Kamezopusg: eeifipats Bapuant Mamemamu-
veciue, a B cnucke BuiGepume drynicyuwn: BoIOpaTh BADHAHT
Kopens.

Harats kEOIKY OK.

BEGLATE KOA IR0 ONMCATR SO 15HH, KOTUSRS HYMHD
BEEIONATY, M TS KHOMey "Haim
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6.

T

8.

Ha mossusmeiica nmasenu ApzymeHmbl QYHKYUU B TOJe
Yucno sBectu Bl+4.
Hasxats kHOnky OK.

BriietduTh Auanasod sueek B3:J3 u ckonuposars GopmMyay
BO BCe AuYefKH ITOTO AMANA30HA C IOMOIIBI0 KOMAHJBI
[IIpasxa-3anoanume-Bnpaso]. B peayabrare 6yger noay-
yeHa TabauIla 3HaAYEHUH (PYHKIUH.

Jlnst oToOpaskeHus B AYENKaX YHCel ¢ 3aJaHHOH TOUHOCTHIO
BBIZIEJIUTh AWANIA30H AYEeK M BBeCTH KoMaHAy [Popmam-
Hueitku...).

B nosiBMBIIEMCHA [AHAJIOTOBOM OKHe Popmam saAveex Ha
BRJAanke Jucaio BeIOpaTh B cuucke Hucnosvie opmambol
dopmar Hucnro60it ¥ yCTAHOBHTH C IOMOINBI0 CYETYHKA
Juceano decamuumblx 3naros: 1.

s A D OB

ik

ix 4 32 -1 01 2 3 4
2y = x"2-3 13 6 1 -2-3-2 1 613
3 vy =KOPEHb(x+4) 0,01,01,41,72,02,22426238

Nuer @yHkyusa Haxon;réa B channax
Calc.xls u Calc.ods, koTopble Windows-CD I35~

MpakTuyeckas pabora 3.4
MocTpoexHune gnarpamMmm passindHbiX TUNOB

Anmnaparsoe u nporpammuoe obecnedenue. Kommsiorep ¢

yCTAHOBJIEHHOIT onepanuonHoii cucremoit Windows nu Linux.

Ilens paborsl. HayuuTbes CTPOUTE JUMHEHYATEIE U KPYTro-

BEIE IMATPAMMEI, & TAKIKEe AUMArpaMMEl THNA rpaduk.

3ananue 1. B a1eKTpoHHBIX TabiuIaxX NOCTPOUTH HA JIUCTE

¢ ZAHHBIMH JNHEHYATYIO AUArPaMMy ¢ BEPTHKAIBHBIME CTOJI0-
mamMu (rHCTOrpaMMy) € JIETeHJIOM, ITO3BOJIAIOIIYI0O CPaBHUTH
YHCJEHHOCTh HACeJeHHs B ceMH HauboJiee HACEJIEeHHBIX CTpa-
HaX MHpA.
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A B

1 |Crpana Hacenexnuwe, MnH

2 | Kurait 1273
3 |Uuous 1030
4 |CLUA 279
5 |WHpoHesus 228
6 |Bbpasunua 175
7 |Poccusn 146
8 |BaHrnapew 131

3apanne 2. B snexTpoHHBIX TAOIHMIAX TOCTPOUTH KPYro-
BYIO fuarpaMmy 0es JiereHAbl, IO3BOJIAIOLIYIO HATJISAIHO IIpej-
CTABMUTB JOJII0 CTOMMOCTH KarKJ0ro ycrpoicrBa B 001mieil crou-
MOCTH KOMIBIOTEPA.

A B

1 |YcrpoiicTeO CroumocTs, pyo.

2 |Cucrtemuas nnata 2200
3 |Npoueccop 2100
4 | OneparmBHas Nnamartb 1000
5 [Xectkuir auck 2500
6 |MoHutop 5500
7 | Auckosog DVD-RW 900
8 |Kopnyc 1000
9 |Knaewatypa 450
10 [Mbiwb 150

3amanune 3. B 3/1eKTPOHHEBIX TAOJUIAX ITOCTPOUTE HA JIUCTE
C AAHHBIMH rpaUKy KBaJApaTHIHOH (QyHKOHH Y = x*-8m
(hbyHKOMM KBaApaTHOI'O KOPHA y = +/x +4 ¢ Jerexagoi.

w 3ananue 1. Ilocrpoenme JIMHEHYATOH IHATPAMMBI
5 € BePTHKAJBHBIMH CTOJOIAMH C JJeTeHI0H B 3JIeKTPOH-
HeIX Tabanuax Microsoft Excel

1. B onepanuonnoi cucreme Windows samycTuTth sJeKTpPOH-
Hele Tabmuner Microsoft Excel womampoit [I1pozpammst-
Microsoft Excel].
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B cosparrOM nOKyMeHTe NIPUCBOMTE JUCTY UM Jluneiua-
maas duazpamma.

Ha nucre ¢ JaHHBIMM DOCTPOMM JHHEHUATYIO AHATPAMMY C
BEePTHKAJIBbHBIMHU CTOJNOIAMH (FHCTOrPaAaMMY) C JIeTeHI0MH.

2. BeTaBUTh B 3JIEKTPOHHEIE TAOJIHIBI JaHHBIE U3 TAGJIHIILI, CO-

Jep:Kaliieii YHCJIeHHOCTh HaceJIeHUA HEKOTOPBIX CTPaH MHpAa.

Ins cosmanumsa puarpamMm wucnossdyercs Macmep Jdua-
epamm. OH MO3BOJSIET CO3AABATEH AUArPAMMY IIO IIaram ¢ Io-
MOIIBI0 CEPUM IUATOTOBBIX OKOH.

3. Beigenurs guanasoH asueexk Al:B8, comeprxaniuit mcXo HbIe
naHHble. 3anycTutsh Macmep duazpamm ¢ IOMOILBIO KO-
mauael [Bemasexa-Juazpamma...].

4. B mosBuUBIIEMCSA JAHAJOTOBOM
oxHe Macmep duazpamm (waz
1 uz 4) B ciucke Tun: HEoOxo0-
aumo BeiOparts I'ucmozpamma.
T'ucrorpaMmmel MOIyT GBITEL Pas-
JIMYHBIX BHAOB (ILJIOCKHE, 00b-
eMHEIe W T. 1.), B OKHe Bud:
BHIOpATH MJIOCKYIO IHarpaMMy.
IlenkuyTh 10 KHONIKE [[anee>.

Onpegenum, B CTPOKaxX MM CTONOIAX XPaHATCA Ha3BaHUSA
KaTeropuii M psAj JaHHBIX, 8 TAKIKE YTOUHUM, B KAKOH CTPOKe
WIIH cTOJOIE coaeprarcs KaTeropuu.

5. B nmosBuBHIEMCA JIHAJIOTOBOM
oxHe Macmep duazpamm (wae

2 us 4) na Braaake Juana3ou

JaHHbLX C TIOMOINBIO IIEPEeKJII0-

uarensi Padvl 8: BIOpaTh Cmo-

abuax.

B okHe osgsBHTCA H300paKeHUE

JAAarpaMMbl, B KOTOPOM HMCXOJ-

Hble JAAHHEIE AJIA PAXOB JaH-

HBIX M KaTeropwii Gepyrea u3

cTONOIOB TabaIUIIBI.

CnpaBa oT AuarpamMmbl IOABJIA-

erca Jlezenda, xoropas cofep-

JKUT HeoOXoAUMEBIE NOACHeHUS

K auarpamMmme.

IllenxkHyTH IO KHOLIKE JJanee>.
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Hacrpoum BHEIIHWII BHJ AMarpaMMmbl: BBeAeM 3aroJIoBOK
auarpammsl (Hanpumep, Haceaenue HeKOmMopbLX cmMpan Mupa)
¥ HA3BaHUA OCU Kareropwuii (Ranpumep, Cmpana) 1 ocu 3Ha4Ye-
Huit (ganpumep, Kon-60 Hacenenusa) v onpefieiuM HaJluIHue Io-
PU30HTAJNBHBIX JUHUI ceTKH. s uaeHTHGUKaIIT CcTOJIOIOB
BMECTO BBIBOJA ITIOJ CTONOIIAMM HA3BaHMM cTpaH (KaTeropuit)
ynobHee UCIOJIL30BATh JeTreH Y.

6. B nosiBuBmemcs okHe Macmep duazpamm (waz 3 uz 4) Ha
BKJaAKe 3a20/08KU BBECTH B COOTBETCTBYIOIUE IIOJIA Ha-
3BaHMe QUArPAMMBI, 4 TAK)Ke Ha3BaHUA OCH KaTeropui u
ocH 3HAYEHUIA.

Ha apyrux BKJIAaJKaX MOKHO YTOYHHUTH AeTakdn oTobpaske-

HuA AuarpaMmsl (mpudT, nBeTa, DOANUACH U T. A.).

IllenxkHyTs O KHONKE [Janee>.

BribepeM BapuMaHT pasMeIleHHs JuarpaMmbl (Hampumep,
Ha JHUCTe ¢ JaHHBIMH).

7. Ha noasuBmeiicsa auanorosoil naneau Macmep duazpamm
(waz 4 u3 4) c nomoubio neperaoyaresns ITonecmume ou-
azpammy Ha aucme: BbIODaTh UMEIOULEMCA.

IllenxkuyTsh 110 KHONIKE I'omoso.

8. B pesysbTare Ha jaucte ¢ gaHEbIME JuHnelnaman duazpam-
M@ TOJIYUYUM THCTOTDAMMY C JIEreHJI0#, B KOTOPO! BBICOTA
cTOJIOIOB TPOIIOPIUOHAIBHA YHMCJIEHHOCTH HaceJleHUA B
cTpaHax.



224 KoMne0TepHEIH NPaKTHRYM

HaceneHue HEKOTOPbIX CTPaH MUpa

Kon-eo
HaceneHma

B Kurai

B HauA
OCwA

O WHaoHe3WA
B Epasvnua
EPoccwA

B Eaqrnagew

CrpaHa

Nuer Nuxedyamas duazpaMMa HaxoOuTCA
B thannax Calc.xls u Calc.ods, Windows-CD [[35~
KoTopble xpaHaTcs B nanke ..\MIKT9\Calc\

3amanue 2. IlocTpoeHne KpyropoM amarpamMmbi
-5, 0€3 JlereHasl B  JJIGKTPOHHBIX TaOMMIAX 5y
(sm OpenOffice.org Calc '

1. B onepanuonHoit cucreme Windows miu Linux samycrurs
asnexTporHble Tabmunel OpenOffice.org Calc coorBeTcTBEHHO
komauzoit [ITpozpammui-OpenOffice-OpenOffice Calc] nnm
[Og@uc-OpenOffice Calcl].

B cospanHOM HOKYMeHTe NPUCBOUTE JucTy uma Kpyzosasn
duazpamma.

2. BecraBuTh B 3/IeKTPOHHBIE TAOIHUIBI JaHHBIE W3 TAGIUILI,
cofep:kalnei CTOMMOCTh YCTPOIMCTE KOMIIBIOTEPA.

PacemoTpum ucnonssoBanne Macmepa duazpamm Ijis 1o-
CTPOEHHS KPYroBOM AMarpaMMbl, [TO3BOJAIOMIEH HATJIAIHO
IIpeACTABUTE AOJI0 CTOMMOCTH KAaXKJAOr0 yCTpoHcTBa B o0mIei
CTOMMOCTH KOMIIBIOTEpa.

3. Breigenure auanason aueex Al:B10, copep:xamuii HCxo[-

HbIe JaHHBIE.

4. 3anyctute Macmep Juazpamm ¢ TOMOIIBI KOMAaHIBI
[Bemaska-Juazpamma..]. B moapusmieMca JHAIOTOBOM
oxkHe Macmep duazpamm Ha mare Tun duazpammov. HEOO-
xoauMmo BeIGpate Kpyzoeasa, a B OKHe BBIOpPATH ILIOCKYIO
AuarpamMmmy.
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5. Ha mare Juana3on 0anHblx ¢ HIOMOLIBIO IEPEKIIOYATEI
yeTaHOBUTE Padbl 0aHHbLX 6 cmoa0yax.
B okHe nosiBuTcsa nsobpaxesnue AMarpaMMbl, B KOTOPOH HC-

XOZHBIE JaHHBIE JJIS PAMAOB JaHHBIX U KaTeropuil Gepyrcs
U3 cTONOIOB TabaUILEI.

6. Ha mare Pad danHblx yCTAHOBHATH, B KAKUX CTOJIOIAX pas-
MeIleHbl PAJbl JaHHBIX U KATETOPHIA.

MacTep anarpamM

7. Ha mare Aaemenmot duazpamm BBeCTH 3aroJIOBOK JHAar-
PaMMBI ¥ CHATH (huaxok ITokazamv nezendy.
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8. B KOHTEeKCTHOM MEHIO0 AuarpaMmel BeIGpaTh nyHKT C80il-
cmea o6sexma ¥ B okHe Pad dannbix Ha BKAagke Hadnucu

daHHbLX YCTAHOBUTH IapaMeTPhl HAAIMCEH CeKTOPOB KPy-
TOBOHM JMarpaMMsl.

9. B peaysbrare noJyYuM KPYroByIo [uarpaMmy 6es eresjsl,
HO 3aTO C YKasaHWeM IIPOIEHTOB CTOMMOCTH OT/eJIbHBIX
YCTPOMCTB B 06ILell CTOMMOCTH KOMITbIOTEPA.

YeTpoiicTea KomnsioTepa

Cossibunii i B Kopryc 6%
= 14 B dnckoeon DVD-RW 6%

B Moo 1%

B Dpoueccop 13%

[l Onepanssas namsts 6% [ Mowwrop 35%

B Xecrnati anck 16%
B Kraenarypa 3%

Nuct Kpyzoeas duazpamMma HaxopuTCA
8 ¢pannax Calc.xls u Calc.ods, Windows-CD I35~
KoTopble xpaHatcs B nanke ..\IIKT9\Calc\
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w 3ananue 3. Ilocrpoenme auarpaMmbl THHA rpaguk
(=] j ¢ JIereH/I0H B 2JeKTpoHHbIX Tabimuax Microsoft Excel

1. B onepanuonnoi cucreme Windows 3anmycTHTh 3JIeKTPOH-
Bele Tabaunsr Microsoft Excel wkomampoit [IIpozpammbt-
Microsoft Excel].

B cosmaHHOM NOKyMeHTe IPHCBOUTHL JHCTY MmaA I'pagux
pyHKUUL.

2. Jl1s1 BCTABKHK B 3JIEKTPOHHBIE TA0OJUIBI JaHHBIX BOCIIOJIb30-
BaTHCHA Pe3yJIbTATAMU NpaKTHYecKoit padors! 3.3 «Cosnanue
Tabaun 3HAYEHUH PYHKIMHA B 3JIeKTPOHHBIX Tabaumax».
CronupoBaTh JaHHBE ¢ gucta Pyrkyusa ga guct I'pagur
PyHKUUU.

3. BeutenuTh auanaszolH sudeex B1l:J3, comep:kaiiuii B KauecTse
HMCXOAHBIX JIAHHBIX 3HaYeHUsA QyHKOHUE. 3anyctuts Macmep
duazpamm ¢ OMOLBI0 KoMaHabl [ Bemaska-Juazpanma...].

4, B nosBHBIIEMCS [HAJOroBOM OKHe Macmep duazpamm
(waz 1 us 4) B cnucke T'un: Heobxoaumo BeIOpaTh I'padur,
a B okHe Bud: BeIOpats 2pagur ¢ mapkepamu.

IMMenxkByThs MO0 KHONIKE JJasee>.

5. B noABHBIIEMCA AUATOTOBOM
okHe Macmep duaepamm
(waz 2 us 4) na sranajgke Jua-
na3on OQHHBIX C TIOMOIIBIO
nepexaodarens Psadvt 8: BbI-
opare cmpoxkax.

Ha Braaaxe Pad BeiOpars 114
moAnucei KaTeropuit sHaue-
HUSA apryMeHTa: B TEKCTOBOE
okHo ITodnucu ocu X: BBecTH
JaHHBIE IIyTeM IIeJiYKa 10
KHOIIKEe CO CTPEeJIOUYKOH M BBI-
geqeHusa B Tabiaune auanaso-
Ha Adeex Bl:J1.

IlenxuyTrs o kuonke Janree>.

6. B nosBuBIIeMecHa AUANTOTOBOM OKHe Macmep Oduazpamm
(wae 3 u3 4 ) Ha BKIagKe 3a20/106KU BBECTH B COOTBETCTBY-
IOIIIMe TIOJIA Ha3BaHUe AHAarpaMMbl, a TaKKe Ha3BaHHU OCH
KaTeropui u ocu 3HAYEHUM.

Ha apyrux BKJISAKaX MOMKHO YTOYHUTL AeTasu orobpake-
HUA guarpammbl (dhopmar oceil, Hanu4ue ¥ BHUJA CETKH
HT.A.).

IlenkuyTh n0 KHONIKE Janee>.
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7. B nossusmemca auanoroBom oxkue Macmep duazpamm
(waz 4 uz 4 ) c nomoimsio nepexaoyaTens ITomecmums du-
azpammy Ha aucme: BeIOPATH UMEIOWEMCA.

ITenxkryTh N0 KHONKe ['omoso.

8. B peaysnprare Ha sucre I'pa-

Pur QyHrkyuu dyayT mocrpo- Fpacuin dymiuwi
eHbl ABa rpadura (QYHKIIANR
y=x2—3ny=u’x+4,mapxe-

PbI KOTOPBIX MMEIOT KOODAU-
HATbl Y, pPaBHBIE 3HAUEHHUAM
PANOB JaHHBLIX, U KOODJAWHA-
Tl X, paBHEIE 3HAYEHHAM
pAana KaTeropui.

Nuer Mpaghux d)yux;.wu HaxoguTcsa
e chaitnax Calc.xls u Calc.ods, Windows-CD I3~
KoTopble xpaHsaTcs B nanke ..\IIKT9\Calc\

MpakTuyeckas pa6ora 3.5

CopTUpPOBKa U NOUCK AaHHbIX B 3/IEKTPOHHbIX
Tabnuuax

AnnaparsHoe u nporpamMmuoe obecneuenue. Kommnsiorep ¢
VCTAaHOBJIEHHOH onepanuoHHO# cucremoii Windows u Linux.

Ilens patorsl. HayuuTbes OCYyMIECTBIATE B 9JIEKTPOHHBIX
TabJIAnax COPTHPOBKY AAHHBIX B BEIJEJIEHHOM CTOJIOIE, BJIO-
JeHHYIO COPTHPOBKY 3amuceil 6asbl JAHHBIX MO0 HECKOJIbKHM
CcTOJOIAM M IOWUCK JAaHHBIX.

3ananue 1. B siekTpoHHBIe TaOJIMIILI BHECTH JaHHBLIE U3
Taba. 3.8 U NPOM3BECTH COPTUPOBKY AAHHLIX IO YOLIBAHUIO B
cronbuax A u C, comepiKamux YUCIa U JaThl, 4 TAKHKE COPTH-
POBKY IO BO3pacTaHHUIO B crosbnax B u D, cogepiramux Texer u
BpeMd.

<1 Tabnuua 3.8. CopTMpoOBKa YMcern, TeKCTa, AaT U BPeMeH!
B cTonbuyax

3ananue 2. B sseKTpoHHBIE TAGJIMUIILI BHECTH 6a3y JaHHBIX
«ITpomeccopsl» U3 TAGIUIBI U MPOU3BECTH BJIOKEHHYIO COPTH-
POBKY IIO BO3PaACTAHUIO AJIA YHMCJIOBOTIO noasa Yacmoma u 9uc-
JoBoro noaa TexHonozus.
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Mpoueccopbl

N2 | Tunnpoueccopa | Yacrora (ITy) | TexHonorus (Mk)
1 Intel Core 4 Quad 2,6 0,065
2 Intel Core 2 Duo 3,0 0,065
3 Intel Celeron 2,8 0,09
4 Intel Pentium 4 3.0 0,065
5 AMD Athlon 3,0 0,09
6 AMD Sempron 2,0 0,09

3aganue 3. B aJIeKTPOHHBIX TAOIHUIAX OCYIIECTBUTH IIOUCK
sanuceil B 6aze ganHbIX «[Ipomeccopsl» ¢ MOMOIILIO COCTABHOIO
¢uapTpa, CoCTOAIIEro U3 ABYX YCIOBHI: IidA monsa Yacmoma
(I'Ty) ycnoBue =3, pnsa moaa Texwnonrozus (MK) yciloBue
=0,065.

m 3amanue 1. CoprHpoBKa JaHHBIX B CTOJOIax Q
féB anexTpornbIx Tabmun OpenOffice.org Calc (e

1. B onepauumonnoi cucreme Windows mim Linux sanycrurs
anexTponHkIe Tabauner OpenOffice.org Calc cooTBeTcTBEHHO
romaupoit [IIpozpammui-OpenOffice-OpenOffice Cale] nnu
xomanoi [Oguc-OpenOffice Calc].

B co3gaBHOM JOKYMEHTE IIPUCBOUTH JUCTY uMs Copmupos-
Ka danHbLX.

BreceM B 2J1eKTPOHHYIO Tabinuily JaHHbIe U3 Tabi. 3.8.

2. Beigenurs crosiben;, A u BBecTH KomaHAy [DPopmam-
Auveiuka...].
B mnosBuUBIIEMCS [JUANOTOBOM OKHe Popmam aAueex
VCTAHOBUTHL HA BKJaAKe Yucsla ¢ TOMOIIBIO CIIMCKA
Kamezopus 9ACIOBON THII JaHHBIX,
C noMOMIBIO AaHAJIOTHYHONH IPOIEeAYPLI YCTAHOBHTH Tpebye-
MBIH TUI JaHHBIX Aaa crondnos B, Cu D

DopmMaT ANeeK
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ITponsBesem COPTHPOBKY CTPOK 110 yOBIBAHUIO B cTONONAX,
co/lepRalIuX YHCIa U JaThl, ¥ COPTHPOBKY CTPOK IO BO3pacTa-
HUIO B cTONOIaX, COAEPIKAIUX TeKCT U BpeMs.

3. BeimenuTes crosbenm A ¢ YMCJIOBBIMHM JAHHBIMM M BBECTH
komauay [Jannwvie-Copmuposka...].

B mosBuBmeMes guanorosoM okHe Copmupoeéxa Ha BRI~

ke Venoeus copmuposexu BeIOpaTh B pPacKphIBAKOIIEMCS

crucke Cmoabey A 1 yCTAHOBUTH IMEPEKJI0YaTeN b B MOJI0-
xerue ITo ybsvliearnuio.

PTHPOBKA

4. Ina cronbuooB B, C u D mno-
BTOPHUTh INYHKT 3 C YYETOM
HAaIpaBJeHUs COPTHPOBKH.
B pesyabraTre gaHHEIE OyAyT
OTCOPTHPOBAHLEI B OJHHUX
CTONOIAX IO BO3PACTAHHIO, &
B JIPYTUX — 0 YOBIBAHHUIO.

51 cpena, fineaps 12, 2005 4:30
15 cpepa, Mapr 03, 2004 8:30
0§  nonegenshuk, Ansaps 12, 2004 12:30
-5 hit nosegensHix, Mapr 03, 2003 18:30
| -10.6ur cybbara, Axeape 01, 2000 20:30

Nuer Copmupoeka daHHbIX HAXoAUTCA
B channax Calc.xls u Calc.ods, Windows-CD I35~
KoTopble xpaHAaTca B nanke ..\IIKT9\Calc\

.{ 3amanue 2. BiokeHHasi COPTHPOBKA 3amuceil 6a3ni
& | AaHHBIX B OMEKTPOHHBIX TaGaHuax Microsoft Excel

1. B onepanuonnoi cucreme Windows 3anycTUTh 9JI€KTPOH-
mole tabaunsr Microsoft Excel xkomampoit [IIpozpamamvi-
Microsoft Excel].

B cozpanHOM JZOKYMEHTe IIPDMCBOMTH JUCTY UMA Baoxwcen-
HAA COPMUPOBKQA.

Brecewm B ajieKTpoHHEIEe Tabaune 0a3y gfasHBIX «IIponecco-
phl». OCYIIECTBUM B 3JIEKTPOHHBIX TaOIHIIAX BIOKEHHYIO COP-
THPOBKY 0a3bl JaHHEIX.

2. BamoaauTs cToabnsr A, B, C u D ganasimu. Beigenurs ux u

BBecTH KomaHAy [[Jannvie-Copmuposka...]
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3. B nmnosBuBImeMcsa gumajsoroBoM oxHe Copmuposka
duanazona B cunucke Copmupoéams no BwIOPaTh
Yacmoma (I'T'y) ¥ yCTAHOBUTH HEpPeKJOYaATENb B
IIOJIOKEHHUE No 803PACMAHUIO.

B cnucke 3amem no Beidpars Texwnonozus (Mk) U ycra-
HOBUTH NEPEKJII0YATENb B MOJOMKEHUE 710 803PACMAHUIO.
YcraHOBUTE Neperaouarens Hoenmugpuuuposams duana-
30H OGHHbBLX NO B IOJIOMKEHUE NOONUCAM.

COpTHROEND AMATIAIONE

4. ITocne memnuyka no kHonke OK Gyzer ocymiecTBJI€HA BIO-
JKeHHasd COPTHPOBKA IIO JBYM CTOJIOLIAM.

Texnoaorns |
| |Tan nponeccopa] (I'Tm) (MK)
| 6 |AMD Sempron 2 0,09
| 1 |Intel Core 4 Quad 2,6 0,065
| 3 |Intel Celeron 2,8 0,09

| 2 |Intel Core 2 Duo 3 0,065
| 4 |Intel Pentium 4 3 0,065
5 |AMD Athlon 3 009!

NucTt BnoxernHas copmupoeka HaxoauTcs
B ¢hainax Calc.xls u Calc.ods, Windows-CD I35~
KoTopble xpaHaTca B nanke ..\IIKT9\Calc\

3ananue 3. I[louck HaHHBIX ¢ MOMOIIBLI) COCTAB-
» HOro GuIBTPA B JJIEKTPOHHBIX TAOAHIAX ;5
g5 OpenOffice.org Calc (=

1. B onepanmonnoit cucreme Windows mim Linux samycTursb
anexTporHbie Tabmunsr OpenOffice.oirg Calc coorsereTBenHO
xomauoit [IIpozpammel-OpenOffice-OpenOffice Cale] wan
[Og@uc-OpenOffice Calc].
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B cospanHOM AOKYMeHTEe IPUCBOUTH JucTy uMmsa ITouck.

OcyimecTBMM MOMCK 3anuceil 0asbl JaHHBIX C TIOMOIIBIO
¢buabTPa, COCTOAIIErO U3 TPEX YCJIOBHIl.

2. BeigesmnTs cTONOnBI ¢ JAHHBIMM M BBeCTH KOMaHIY
[dannbie-Puarvmp-Cmandapmusiit puremp].
B nosBuBmeMcs JHATOroBOM OKHe Cmandapmmubiil
¢uabmp B pacKpHIBAIOIMINXCHA cnucKax M ma noas mocie-
J0BaTeJNbHO BBECTH 3arojoBKU crosdnoB Yacmoma (I'T'y )
u Texnoanozua (Mmi).
DuabTp [AOJKEH HMCKATh 3AlHcH, YIOBJIETBOPAMOIIHE
ONHOBPEMEHHO JBYM YCJIOBHAM, II03TOMY B CIHCKe
Onepamop BriOpats H.
B packpsiBaiomIuXcs CIHCKAX V¢/106Ue BBECTH YCIOBHE =,
B packpeIBalOIIUXCA COUCKAX SHAYEHUE ITOCIeOBATeIbHO
BBectH 3 u 0,065.

CranpaprHsii ¢Iliﬂh'l'|.)

T | —

_ZI fovomrate S Slfoces 3]  copesa |
| R C— | E— o

3. B peayibrare B 6ase JaHHBIX OyAyT HANJEHBl U IOKA3AHBI B
Tabsune ase 3anucu (Ne 2 u Ne 4), yaoBieTsopsonine 3a-
AaHHOMY (hHJIBTDY.

Nucer Mouck wHaxoguTcs B channax
Calc.xls u Calc.ods, Windows-CD I35~
KoTopble xpaHaTca B nanke .\IKT9\Calc\
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MpakTuyeckune pabdoTtsl K rnase 4
«ANropuTMm3aumvs u OCHOBbI
00BbEKTHO-OPUEHTUPOBAHHOIO

nporpaMmmMmuvupoBaHua»
I YceTaHOBHTE: VisualStudio-CD b@
e cucreMy OOBEKTHO-OPHMEHTHPO-
BaHHOrO nporpammuposas Visual "_E
Basic 2005;
w Windows-CD  [IZF°

® CHCTEMY AJITOPHTMHUYECKOro Ipo-

. e B
rpaMMupoBaHusa Basic, Bxoxs- ﬁ

myio B OpenOffice.org

VeTaHOBHTE: Linux-ovb  I=F
| » cucremy OO0BEKTHO-OPHEHTHPO-
BAHHOI'O IpOrpaMMHpPOBaHHA
ﬁ Gambas;

® CHUCTEMY AJIrOPUTMHYECKOr'O IPO-
rpammupoBanusi Basic, Bxoxs-
myio B OpenOffice.org

MNpakTunyeckas pabora 4.1

3HaKOMCTBO C cucTemMamMmm
06bEeKTHO-OPUEeHTUPOBAHHOTO
M anropmMTMM4ecKoro nporpaMmmMupoBaHus

AnmapaTHoe u nmporpamMmmuoe obecneuenue. Komnsiorep ¢
YCTaHOBJIEHHOH onepanuorHoi cucremoil Windows mau Linux.

IHear pa6oTsi. 3HAKOMCTBO € CHCTEMaMu 00'BEKTHO-OPUEH-
THPOBAHHOTO MU AJINOPUTMHUYECKOr0 IIPOTPAMMHUPOBAHKA.

3amanue. [Io3HAKOMHUTLCA ¢ cUCTEMaM¥ 00BEKTHO-OPHEH-
TUPOBaHHOIO nporpaMmmuposanus Visual Basic 2005 (Windows)
u Gambas (Linux) u cucTemoit aaropUuTMHIECKOro MporpaMMu-
poBanus Basic, Bxogame#r B HMHTerpUPOBAHHEBIA IaKeT
OpenOffice.org.

!f 3HAKOMCTBO C CHCTEMOH 00'bEKTHO-OPHEHTHPOBAHHO-
@5 Tro mporpammuposanus Visual Basic 2005
E

1. BanycTuTe cHcTEMY OOGBEKTHO-OPDMEHTHPOBAHHOTO IIPO-
rpammuposasus Visual Basic 2005 komaunnoii [I1pozpammet-
Visual Basic 2005 Express Edition].

10 Hudopmarixa n MKT, 9 k1.
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ITocne samycka cucTeMbl IPOrpaMMHPOBaHHA BBECTH KO-
mauay [Paitn-Cozdame npoexm...] ([File-New project...]). B mo-
ABUBIHIEeMcA auasioroeoM oxkHe Hoestii npoexm (New project)
(puc. 4.1.1) eribpars Tun cozgaBaemoro rpoekTa ITpunoxcerue
Windows (Windows Application) m B TexcToBoe noJsie Hma
(Name) BBecTn HasBaHUe IpoeKTa, Hanpumep Ilepeawvtii npo-
exm. llenxkryTh N0 KHONKe OK.

Puc. 4.1.1. Co3zgaHune npoekTa B cucTeme nporpammmposaHus Visual Basic
2005

ITocsie aTOro MOABUTCA OKHO CHCTEMBI IIPOrPAMMUPOBaHHUA,
BKJIIOUAIOIEe HECKOJILKO OKOH (puc. 4.1.2).

v. [(Declarations)
1] Fublic Class Forml

oy
3 Private Sub Buttonl Click &

End Sub

Puc. 4.1.2. Cuctema 06beKTHO-OPUEHTMPOBAHHOI0 NPOrpaMMrUpoBaHna
Visual Basic 2005

BusyansHoe KOHCTpyUpOBaHue rpagu4ecKoro nuTepdeiica
NPOEKTa BBINOJIHACTCS B OKHe Korcmpykmop ¢popm (Designer).
OHo pacnosaraeTcsa B IIeHTPE OKHa CHCTeMbl IPOrpaMMHpOBa-
HUA U COAEPKUT (hopmy (B faHHOM ciayqae Forml), ABIAIOIIYIO-
cA OCHOBOM rpacuueckoro uarepdeiica mpoekra.
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Ha hopMy MOMKHC IOMECTHTS PAITHYHEIC 3AEMEHTH YHpaR-
IJeHHEA: KHOUKH (But tan), Texerosblc Doad (TextBox), HAADH-
cu (Label) u 1. n. IIurTOTpAMMB! SICMCHTOB YOPABJISHHA pac-
nonarawrca Ha Haxeru ofsexmog (ToolBox), woTopas
Pa3sMeNnIaeT:A B JERBOH YACTH OKHA CHCTCME OPOrDAMMUDOBA-
HHAHA.

C ¢popmoil cBASAH TporpaMMHEIH Ko IpoeKTa, A4 BROJA H
PEIAKTHPOBAHUA KOTOPOTO CIYKHT OKHO [lpozpammubtii kod
(Code) (Ba puc. 4.1.2 pasMemeHo NOL OKHOM HOHCMPyKmop

PopM)-

o H:as nepexona B okRO [{pozpamasintii Kod OPEMEEACTEA
roMaraa [ Bud-Kod] ([View-Code]), a nna efpaTHoro nepe-
X0AA B OKHO KOHCTPYMPORAHuA rpadmduecKoro HHTCD-
tdbeiica Kowempyrxmop ¢opM NpUMeEseTCd KOMamjia
[Bud-Koncmpyrkmap] {[View-Designer)).

Cnpasa pacnoiaraerca oo Cgolicmeaa (Properties). OxHo
COMEPAHT COIMCOK CBOHCTB, OTHOCAINUXCA K BEIDpaHHOMY 005~
eKTy ((bopMe HJIH DJICMeHTY YIOpaBieHuda Ha dopme). B nesom
croabie HaXoAaATeA HASBAHAA CRONCTS, 4 B IPAaBOM — HX 3HaYe-
HU#A. YCTAHOBICHHBIC HO YMOIYAHNIO 3HAYEHUA MOTYT ORITH 13-
MeHeHbL.

dramst pagpaboTen npoexTa. Co3gaHue NPOEKTOR B CHCTE:
Me 00BEKTHO-OPHCHTHPOBAHHOrO BU3YAIBHOPO 1{POTPEMMHDO-
parus Visual Basic 2005 peannsyercs B pexcune [design]. Coa-
NaHUE NPOEKTA MOMHO PA3JeNHTh HA HECKOJBKO 9TATOB.

e Coamague rpadgHuecKoro usTepdefica Opoek-
rTa. B okne Konempyxmop popm ¢ ucnoabsoeanmem ITg-
Heau obsernos Ha GopMy MOMEITAIOTCS SNEMeHTH YIIPaB-
JIEHHH, KOTOpPHIE JOJKHEL 0DCCIICUMTh BiaMMOZeiicTBHe
TIPOEKTa ¢ MOMLI0OBATEIICM.

e VeTaHOBKA 3Ea4eHHH ¢BofcTE 06 BEEKTOB rpa-
dugeckoro uarepobeiica. C nomomsw okea Csoil-
cmeg 3aJaoTesa 3HAYCHHA CBOHCTE 3JISMeETOB YIIpaBie-
HHA, DOMellleHHBIX padee HA HOPMY.

e« CoBlaHMEe U PEefAKTHPORAHUE NPOTRAMMHEOTO
Korxa. B orae Pedarkmop kofa IPONSBOTHTCA BBOA H pe-
JAETHPOBAHHE IMDOrpaMMHOTO Koia IpoeKTA.

s CoxpaneHue Npoekra. TAK KAK NIDOEKTEI BRIIOTAIOT
B cefa HecKOJAbKO Qalios, HeodXoguMO Kaaanil TPoeKT
COXDaHATE B oTfAeapH0l Hankc. Coxpadeade OPOEKTA
NpOHMBROANUTCH KoMaHnoi [Patia-Coxpanume ace] ([File-
Save all]).
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B noasuememcs puanoroBom oxkre Coxpanumbs npoexm
(Save Project) (puc. 4.1.3) B TexcroBoMm none Hma: (Name:)
MOHO YTOUHHUTEL UMA IPoeKTa. BBeCTH myTh K MAMIKe IPOEKTA
MOYXHO B TeKCTOBOM mtoJie Pacnoanosxcernue: (Location: ) uiau BeI-
6paTts ee pacnoJioskenue B (halIoBoOM cHCTEeMe IIoCIe IeTYKa Mo
kHonke O63o0p... (Browse...).

Puc. 4.1.3. CoxpaHeHue npoekra

BeimonHenne npoekra. 3arpyska MpoeKTa B CHCTEMY MPO-
rpammupoBarus Visual Basic 2005 npoussoguTesa nyrem akTu-
BHU3AIlMH B MalKe IIPOeKTa OCHOBHOTO (hailna npoexTa (haiina ¢
pacmupeHueM Vbproj).

3anycK NPOeKTa Ha BHEINOJHEHHE ITPOM3BOAUTCA KOMAaHIOM
[Omaadxa-Havamy] ([Debug-Start]) nim merdxom 11o kgonke [
Ha MaHe/JId MHCTPYMEHTOB OKHA CHCTEeMbI IIPOrPaMMUPOBAHUSA .
Ilocre aToro cucTeMa NPOrpaMMHUPOBAHUA IEPEXOAUT B PEIKIM
BBITIOJIHEHHUA TIPOEKTa [run], B KOTOPOM peJakTHpOBaHHe Ipa-
(rueckoro uHETEepdeiica UIN IPOrpaMMHOT0 KOJIa HEBO3MOKHO.
B nponecce BBINOMHEHUA IPOEKTA IPOU3BOAUATCS €ro KOMITHIIA-
OUA B NPHJIOKEHHE, KOTOPOe MMEeT paclIMpeHHe €Xe M HaXo-
auTeA B nanke ...\bin.

JL1s1 OKOHYAHHS BBINOJHEHUS IPOEKTA U Mepexojia B PesKuM
KOHCTPYHPOBaHUSA mpoeKTa [design] He0OXOAMMO BBECTH KOMaH-
oy [Omaadrka-Ocmanosums omaadry]([Debug-Stop Debugging])
WIN IIEJIKHYTH [0 KHONKe M Ha NaHeJd UHCTPYMEHTOB OKHA
CHCTEMBI ITPOrPAMMHUPOBAHUA.

3HAKOMCTBO € CHCTEMOH 00’beKTHO-OPHEeHTHPO-
BaHHOrO nporpammupoBanus Gambas

1. BanycTuTh cucTEMy 00BEKTHO-OPHMEHTHPOBAHHOI'O IIPOrpaM-
vmupoBarus Gambas xomaspoit [IIpozpammui-Cpedcmea
pa3pabomrxu-Gambas].

ITociie aTOro NOABUTCH OKHO CHCTEMbI IPOrPAMMUPOBAHUA,
BKJIIOUAIOIee HECKOJIBKO OKOH (cM. puc. 4.1.4).
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Puc. 4.1.4. Cuctema 06bEKTHO-0pUEHTUPOBAHHOTO NPOrpaMMnpoBaHng
Gambas

BusyanbHoe KOHCTpyUupoBaHue rpaduyeckoro uaTepdeiica
MPOEKTA BBIMOJIHAETCH B IIEHTPe OKHA CUCTEMBI IPOTPaMMHUPO-
BaHuA (Ha BKIaake FMain form) u copepxur ¢opmy, ABJIAIO-
IYIOCSi OCHOBOM rpaduyeckoro mHTepdeiica npoeKTa.

Ha (hopMy MOKHO IIOMECTHUTh PABJIUYHbBIE 3JIeMEHThI yIPaB-
NeHHA: KHONKH (Button), Tekcrossie nond (TextBox), HAAIIUCH
(Label) u T. A. IIMKTOrpaMMBbI 9JIEMEHTOB YIIPABJEHHA PacIoia-
ratorca Ha ITaHneau 06eeKmoé, KOTOPas BHI3BIBAeTCA KOMaHI0K
[ITpocmomp-ITanumpa Komnonermos] 1 pasMeIaeTcs B IpaBoi
HUKHeH J4acTH OKHA CHCTeMbl IIPOrpaMMHPOBaHUA.

C dopmoii cBsI3aH NPOrpaMMHBIH KOJ IPOEKTAa, AJIsA BBOJAA U
pelakTHPOBAHUS KOTOPOTO CIYKUT OKHO ITpozpammuutii k00
(pasmerneso Ha BKJagke FMain class).

Ilnsa mepexoja ¢ KOHCTPYHPOBaHUA rpa@uuecKoro HHTEp-
teiica HA peJlaKTHPOBAHUE IIPOrPaAMMHOTO Koja U oOpaTHO aK-
TUBH3UPYETCH COOTBETCTBYIOLIAA BKJAJKA.

Cupasa pacrnosiaraercsi okHo Ceoitemea. OKHO COJEPIKUT CIM-
COK CBOMCTB, OTHOCAILIMXCA K BRIOpaHHOMY 00BeKTy ((hopme Him
aJleMeHTy yIpaBjeHHs Ha dopme). B meBom cronbue HaxomAaTcs
HA3BaHMA CBOMCTB, 4 B IPABOM — UX 3HAYE€HUA. Y CTAHOBJIEHHBIE
110 YMOJTYAHUIO 3HAYEHUA MOI'yT OBITH MGMEHEHHI.

Oransl paszpaborku npoekra. CosgaHue MPOeKTOB B CHCTe-
Me 00'beKTHO-OPMEeHTHPOBAHHOTO BH3YAJbHOTO NPOrpaMMHPO-
paaua Gambas MoxHO pas3genuTh Ha HECKOJBKO 3TaIlOB.
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e Coszmanme rpadpmueckoro uartepdeiica npoex-
Ta. B okse Konempyrxmop ¢popm ¢ ucnonbsosauuem I1a-
Henu 00Bexmos Ha (OpMy MMOMEIIAKTCH 3JIeMEHTHI
VIOpaBiIeHHS, KOTOPLIE AOJMKHBI 00ECIeYnTh B3aMMOIeH-
CTBUE NMPOEKTAa C NOJb30BaTeJeM.

e YecTaHOBKA 3HAYEHHUH CBOMCTB 0O6'b@KTOB rpa-
duueckoro uHrTepheiica. C momomsio okna Ceoil-
cmea 3ajalTcs 3HAYEHHUs CBOMCTB 9JIEMEHTOB yIIpasJie-
HHU#A, TOMEIeHHBIX paHee HA (hopMmy.

e Cosnanme M peJaKTHUPOBaHME NPOrPpaMMHOTO
Koxa. B okne Pedaxmop xoda Ipou3BOJHTCS BBOJ U pe-
JlaKTHpPOBaHUE IIPOrPAMMHOIO KO/a TIPOeKTA.

e CoxpaHeHHne npoekKTa. Tak Kak IIPOEKTH! BKIIOYA-
IOT B ce0si HECKOJIBKO (DailyIoB, HEOOXOAMMO KasK ALl 11po-
€KT COXPaHATH B OTAeNbHOH nanke. CoxpaHeHue npoexTa
npoussoauTces Komaugoi [Paia-Coxpanume écel.

e KoMmnunsAanmusa npoexTa B npunoxkenue. Kommu-
JISIMSA IPOEKTAa B NIPIJIOKEHHe IIPOU3BOAUTCH KOMaHAOMH
[IIpoexm-Komnuauposams].

Brinoanenue npoexra. OTKpHITHE IPOEKTA B CHCTEME ITPO-
rpammuposasus Gambas npoussoguTes nyTeM aKTHBU3ANUH B
namnke NpoeKTa OCHOBHOIO (haiiya nmpoexTa ((aityia ¢ pacmupe-
HHEeM Vbproj).

3anyck NMPOoeKTa Ha BHINOJHEHUE IIPOM3BOLUTCH KOMAHION
[Omaadrka-Cmapm] unn mesyxoM o KHONKe [#] HA HaHEIH
HHCTPYMEHTOB OKHA CHCTeMBbI IporpamMuposanus. Ilocie aro-
IO CHCTeMa NPOrpaMMUPOBAHUA MEPEXOAHUT B PEIKHUM BBIIOJIHE-
HHUA MPOEKTa, B KOTOPOM PeJaKTUPOBAHUE IpPa)mMuecKoro WH-
Tepdeiica HIKM TPOrpaMMHOIO KOZa HEBO3MOKHO.

MJisi OKOHYAHMSA BBINOJIHEHHUS IPOEKTa M Tepexoja B pe-
FKMM KOHCTPYMPOBaHUSA MPOEKTA HeOOXOAUMO BBECTH KOMAaHIY
[Omaadka-Cmon] nin merkHYTH MO KHOIIKE M Ha NaHeJ ! HH-
CTPYMEHTOB OKHA CHCTEMbI IPOTPAMMHMPOBAHUNA.

.f 3HAKOMCTBO € CHCTeMO#l AJITOPHTMHYECKO- a
ﬁ ro mnporpamvuposanus OpenOffice.org

Basic ﬁ
1. B onepanuonnoii cucreme Windows miu Linux sanycturs
OAWH M3 KOMIIOHEHTOB MHTEIDUPOBAHHOIO O(MCHOTO IIPH-
noxenuss OpenOffice.org (mranpumep, OpenOffice.org Writer)
Komaunoi [IIpozpammer-OpenOffice.org Writer].
2. B menio npunokenuns BBectu Komauay [Cepeuc-Marxpocs:-
Ynpaenenue maxpocanu-OpenOffice.org Baiicuk].
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IMoaBuTcst auanoroBoe okHO Makxpoc OpenOffice.org
Basic. Haxxars kHoury Coszdameb.

3. B nosBUBLIEMCs AUAJOrOBOM OKHe MHTepmperaTopa Basic
BBECTH NPOTPAMMHLIA T'0Jl HA AJTOPHUTMHUYECKOM SBBIKE
Basic, mexay cay:xebabpiMu cioBamu Sub u End Sub.

=< [[Mow axpocs # pranoru] Sandard ¥ S I I T B PR B A I NE §

TR T ARGTC weses
Sub j

nd Sub : .:}

4. CoxpaHeHHe IpOrpaMMEbl Ha A3bIKe Basic nponsBoauTCa Ha-
sxatuem kHonku B Coxpanume Basic.

5. BeraBka mporpamMMbl Ha sisbike Basic mpousBoguTCs HaMKa-
THeM KHOIKH Bcmasume k0d Ha Basic.

6. Banyck Ha BHIIOJHEHHe IPOrPAMMBI Ha A3bIKe Basic mpous-
poAMTCS HaxkaTueM KuHonku (&l Buinoanume Basic.

MNpakTuyeckas pabora 4.2
MpoekT «[lepemMeHHbIe»

AnnapaTsHoe M mporpaMmmuoe obecneuenne. Kommpiorep ¢
yCTaHOBJIEHHOH onepanuonHoi cucremoit Windows uin Linux.

Ilens paGorsl. HayunThea MCHIOIL30BATE IePEMEHHbIE Pas-
HBLIX THUIOB B cucTeMaxX 00BEKTHO-OPHMEHTHPOBAHHOTO M &JIro-
PUTMUYECKOTO IIPOrpaMMMUPOBAHUA.

3ananaue. Coz3/laTh IPOEKT, B KOTOPOM OOBABUTE IE€PEMEH-
Hble Pa3JMYHBIX THIIOB, IPUCBOUTH IEPEMEHHBIM A U B 3Ha4e-
HUA, TepeMeHHBIM PasdHbIX TUIIOB C, D ¥ F' TPUCBOUTEL 3HAYEHIA
apugMeTHIECKOro BhIpasKeHus A/B, BbIBECTH 3HAUEHUA Iepe-
MeHHBIX C, D | F.

m IIpoexr «IlepemenHbie» Ha A3BIKAX 00BEKTHO- ﬁ
= OPHEHTHPOBAHHOTO NPOrpaMMHPOBAHHMA Visual =
‘;; Basic 2005 nau Gambas

!—-t

1. B onepanuonHoit cucreme Windows 3amycTUTE CUCTeMY
06’bEKTHO-OPUEeHTHPOBAHHOrO mporpammuposanusa Visual
Basic 2005 komampmoit [IIpozpammui-Visual Basic 2005
Express Edition].
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HWnn:

B ONepanMoHHOHN cucreMe Linux samycTuTs cucremy o6b-
€KTHO-OPMEeHTHPOBAaHHOIO nporpamMmMuposanua Gambas ko-
mMaHpou [[1pozpammui-Cpedcmea paspadomrxu-Gambas].

Cospanum rpaduueckuit uarepdeiic. OkHO Konempyxmop
@opm (Designer) copepaxut Ghopmy (B JaHHOM ciydae Forml),
ABJAIOIIYIOCA OCHOBO# rpadpuyeckoro maTrepdeiica npoexra.
Ha dopmy MoxHO noMecTHTs pas/jMYHbIE 9JI€MEHTHI yipasJe-
HUsA: MeTKH (Label), KHONKM (Button) m 7. A. [Iukrorpam-
MBI 3JIEMEHTOB yIIpaBleHudA pacnojarawTces Ha ITaneau obsek-
moé (ToolBox), xoropasi pasMelaeTcsa B JEBOH YacTH OKHA
CHCTeMBI TPOIPAMMUPOBAHMSA,

2. Ilomectuts Ha Gopmy (puc. 4.2.1 u 4.2.2):
e TPpH MeTKH Labell, Label2 u Label3 ana BeiBOZA 3HA-
YeHHU NepeMeHHBIX;
e KHOIKY Buttonl ama sanycka 06paboTYMKa COOBITHSA.

C nomomeio okna Ceoilemea (Properties) uamenum ycra-
HOBJIEHHBIE 10 YMOJIYaHUIO 3HAUEHHN CBOUCTB YIIPABJISIOI{HX
2JIEMEHTOB.

3. IaMeHuUTH 3HAUEHME CBONCTBA Text:
¢ (popMa — Forml Ha llepemMeHHkE;

¢ KHONIKAa — Buttonl HA BelMUCIIMTE

O6BsaBum nepemennsie. IllekHeM MO KHONKE, ¥ B OKHe
ITpozpammmwiii k00 cospanum 06paboTINK COOBITHSI, PeaTu3y-
oMU TUHEHHBIH aJroOpUTM:

® IPHCBOUTH NepeMeHHBIM A U B 3HAYeHHU;

® IIDHCBOUTH N€PeMeHHBIM Pa3HbIX THNOB C, D u F 3Haye-

HUA apu(pMeTHUecKOro BhIpaskeHHA A/B;
¢ BBIBECTH 3HAYeHHs IMePeMeHHBIX C, DM F Ha METKH, IIPH-
CBOMB MX 3HAYEHHS CBOMCTBY Text.

Dim A2, B As Byte, C As Integer, D As
Single, F As Double (As Float)
Private Sub Buttonl Click(..)

A =1

B 3

C =& 4 B
D=A4A/ B

F A / B
Labell.Text = C

Label2.Text = D
Label3.Text = F
End Sub
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4. BanyctuTs npoexkT Ha BeimoaHenue. Ilocie 1mesuxa 10

KHOIKe ¢ HAANOHCBI0 Bblyuciumb HaYHET BbIITOJHATHCA
0bpaboTuuK COOBITHSA.
PeayabTaTr napajoKcajeH ¢ TOYKH 3peHNsA MaTeMaTHKHU, Ha
METKH BBIBOJAATCS PA3INyHbIe 3HaYeHUA apu(pMeTUIeCKOoro
BHIPAKEHUS, 3aBUCAIIME OT THIIA MCIOIb3yeMOi IepeMeH-
HOIAL.

Mepessinee

MepemeHHbme

BeiMucnuTe

Puc. 4.2.1.poexT Puc. 4.2.2. lNpoekT
«MepemeHHbie» Ha sidbike Visual  «[lepemeHHbie» Ha A3bIKe Gambas
Basic 2005

MNpoekT «MepemeHHbie» Ha A3bIKe
Visual Basic xpaHuTcs

g nanke .\IKT9\VB2005\MepemeHHbIe!
MpoekT «MepeMeHHbIe» Ha A3bike
Gambas xpaHWTCA B nanke
.\IKT9\Gambas\Variables\

Windows-CD [~

‘f Ilporpamma «Ilepemennsie» Ha sSA3BIKe

ﬁ AJITOPHTMHYECKOT0 MNpPOrpaMMHPOBAHMSA
0] OpenOffice.org Basic

1. B onepanuorHso# cucreme Windows miu Linux sanycTuTh
O[MH M3 KOMIOHEHTOB WHTEIDHUPOBAHHOIO O(UCHOrO IpH-
nosxenus OpenOffice.org (ranpumep, OpenOffice.org Writer)
romaupoii [IIpozpammui-OpenOffice.org Writer].

2. B MeHI0 IPWIOKeHHA BBecTH KoMauay [Cepsuc-Maxpocst-
Vnpasaenue maxpocamnu-OpenOffice.org Baiicux].
IMosiBuTcs pauanoroBoe OoKHO Maxpoc OpenOffice.org
Basic. Hasxars kaonky Cosdameo.

3. B mosiBUBImIEMCs AMAJOrOBOM OKHe WHTepmperaropa Basic
BBECTH TNPOrPAMMHBIM KOJ Ha aJrOPUTMHYECKOM SA3BIKe
Basic, mexay cay:ebabIMu cioBaMu Sub 1 End Sub.
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'h!“h:m Makpock: W ananorn.Standsrd - OpenOffice.org

{[Mon wakpoce n avanorv]. S i ) T (% B oe 6 B
—_—

DIM A,B,C As Integer, D As Single, F As Double &I

Sub Variables !

A=2

5=3

C=A/B J

C=R /B bl

E=A/B

Print C,D,F .

End Sub |

4. 3anycTuTh Ha BHIIOJHEHHEe nporpamMmy Ha A3sike Basic ma-
xarueM KHonku = Buinoanums Basic.
IossBUTCS OKHO C PE3yIBTATAME BBITIOTHEHHES IIPOTPaMMBbI

np;rpama_xpauu'rcﬂ B qaaﬁ_r;: ™ ;
IKT9\Basic\Variables.bas Windows-CD g5~

MNpakTuyeckas pa6ora 4.3
Mpoekr «Kanbkynatop»

AnmnapartHoe M mporpaMMHOe ofecmeuenue. KoMmnsiorep c
YCTaHOBJIEHHOU onepanuonHoi cucremoit Windows worm Linux.

exs paGorsl. Hayuurses BerameasTs ¢ HCIIOJI30BAHUEM
YeTBhIpEX apu(PMEeTHYeCKUX HeHCTBHS M MaTeMATHYECKHX
GYHKIUI B cucTemMax 00'beKTHO-OPUEHTHPOBAHHOI'O U aJropmuT-
MHYECKOT0 IPOrpaAMMHPOBAHNA.

3ananmne. PaspaboraTs mpoexT «Kanpxkynsarops», KoTopsrit
HO3BOJIUT IPOM3BOAUTE YEThIPe apU(PMETHUYECKHX AeHCTBUS
Haj qucaamu (CiaoxeHune, BEIYNTAHIE, YMHOMKEHUE U JejieHue),
HaXOAUTEL CHHYC M KBaJpPaTHBIA KODEHb

IIpoexr «KaxbkynsTop» Ha s3BIKax 06BEKTHO- ﬁ
’ OPHeHTHPOBAHHOIO IporpamMmuposanus Visual
“3 Basic 2005 unin Gambas oz

1. B onepanuonnoii cucreme Windows 3allyCTUTHh CHCTEMY
00'beKTHO-OPUEeHTUPOBAHHOTO nporpamMmupoBanus Visual
Basic 2005 womamnoit [ITpozpammui-Visual Basic 2005
Express Edition].
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Wonn:

B OIepam@oHHOM cucTemMe Linux 3amycTHTh CHCTEMY
06'beKTHO-OPUEHTHPOBAHHOT'O TPOrPAMMMPOBAHM A Gambas
romauzoi [[Tpozpammwvi-Cpedcmea paspabomru-Gambas).

Pabora HaJ TPOEKTOM HaYMHAETCHA C CO3AaHnus rpacuuecko-
ro uHTep(eiica, Ana aToro Ha GopMy IOMEINAIOTCHA SJIEMEHTHI
yIIpaBJIEHUA.

2. PaamecTuTh Ha (opme (puc. 4.3.1 u 4.3.2):

e JBa TEKCTOBBIX moJyag TextBoxl H TextBox2 AJd BBOJAA
YUCJIOBBIX JAHHBIX;

e HAAMNMMWCHL Labell aJasa BEIBOJA Pe3yabTaTa;

e IIIECTH KHOMOK Buttonl, Button2, Button3, Buttond,
Button5 m Buttoné AuasA 3amycKa o6paGOTUHKOB COOBI-
THII: CJIOMEeHUA, BBIYMTAHHUA, YMHOXEHHA, HAEJeHUA
ABYX 4HCeJ, BBIYUCIEHHEe CHHYCA M KBaJpaTHOrO KOPHA
qucJia.

CieAyIOIMUM IIATOM SABJIAETCA CO3JaHHE NIPOrpaMMHOTO
Kojga 06paboTUMKOB cOOBITHI. [[BOMHOM IIETUOK MBIIIBIO IIO
KHOIIKE BLI3BIBAET OKHO I1pozpammHblil €00 ¢ IyCTOH 3aroToB-
Koit o6paboTunKa cobbrruit. O6paboTUMK COOBITHS, PeaTn3yIo-
I CcJaoKeHHe JHcest Buttonl Click, AoJ¥eH HPUCBOMTH
3HAYEHHUIO cBOicTBA Text Hagmucu Labell cyMMy YHMCIOBBIX
3HAUYeHHII, BBEJEHHBIX B TeKCTOBble mnojs TextBoxl H
TextBox2. O6paboTurKy COOBITHI BHIYATAHUA, YMHOKEHHA K
fleJIeHUs CO3AAITCA aHAJIOTHIHO.

Ilisi mpeoOpa3oBaHus CTPOKOBBIX 3HaueHUM cBoMcTBa Text
TEeKCTOBBIX TOJIeH B AeCATHUHBIE YUCJIa BOCIONb3YyEeMCA QYHK-
nuei Val (), apryMeHTOM KOTOPOM fABJISETCH CTPOKA, a 3HAYe~
HUeM — YHCJIO0,

3. Private Sub Buttonl Click(..)

Labell.Text = Val (TextBoxl.Text) +
Val (TextBox2.Text)
End Sub

O6paboTunk COBLITHSA, PeATU3YIONIUNA BBHIYUCIeHNe KBal-
paTHOroO KOpPHSA (aHAJOIMYHO — BBIYUCICHHUIA cUHyCa) IPpUMeT
Bux (8 Gambas ucnonbayercs GyHKIuA Sqr () ).

4. private Sub Buttoné_Click(..)
lLabell.Text = Math.Sqgrt (Val (TextBoxl.Text))
End Sub

I'padmuecknit nETepdeEiic NPOEKTa MOKHO cAeNaTh fosee
NOHATHBIM W IIpUBJIeKaTenbHbIM. L5 aTOrO Heob6XoIuMO B pe-
JKMMe KOHCTPYMPOBaHMS NMPOEKTa MOCJIeI0BATEIbHO BBIIEIHTD
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00BEeKTh rpaduIecKora uHTephelica ¥ ¢ TOMOIMIBID THUAIOrO-
Boro okHa Cenizcmea (Prope rties) yCTAHOBHTE HOBLIE 3HAUCHKA
HEKOTODEX CBOHCTB AJIA KaM joro obLerTa:
5. ¢ nan o0berTa Popma Forml MIMeHHTL SHAYCHUE CRON-
CTBA Texl M uBeT (3HAYEHMEe CROHCTBA BackColor);

* And OOLEKTOB KHORAKE Buttonl, Buttonz, Butten3,
Buttond, Button5 u Buttoné MKIMEHHTE 3HAYEHHE
cBoMeTBa Text;

* AnA 00BLEKTUB MekKemoagoe noge TextBoxl u TextBox2
YCTAHOBHTE BBLIDABHHMBAHHE TEKCTA 1O [PAROMY KPAao
{(3HaycEMe cBOcTBA TextAlign) B mpudT (aHaveHHe
CROHMCTEBA Tont);

* ANA BCEX OOBEKTUB YBEIMYHTH NMIPH(T (IHAYEHHe CBOMH-
eTra Font).

Hsmenenns sHauenmi cBOACTD 06BEKTOS ¢ NOMOIIBLI) AKEJI0-
roBoro oxHa Caoilcmaa (Properties) MOCYT IIDOU3IBOOMTLCH pas-
JIIUHBIMH CnocobaMi. B GonelInmicTEe cliyaaes HYMKHO UpPOCTO
CTEPCTL CTADOE SHAUCHHE CEOHCTBA H BReCTH HOROE, OXHAKO AJLA
EEQJA SHAYEHUH HeXO0TODRIX CROMCTD HCHOAB3YIOTCH PACKDEIBA-
WOMHEeCT CHUCKH WK JHAIOrOBbIE OKHA. TAK, ABTOMATHYECKOS
USMEHCHMe paszMepa MeTKH (3H&YeHHe CBOHCTBa AutoSi za)
YCTAHABJIHUBACTCA ¢ UCHONL30BAHEHMEM CIHCKA, A [BET tpoua (sua-
yeHue CBOMicTRa BackColor) m uipidrT (3HageHHe crROMCTBA
Font) yeTaHABAWBaeTCA ¢ HEIOMb30BARHEM AUANOrOBEIX OKOH.

6. 3amycTUTE NpoeKT HA BHMOiHeHHe, BRecTH YHCAO {HanpH-
mep, 2008) B nepsoe Tererosoe I0J1€ H MEeXKHYTE 110 KHOI-

Ke BLIUKCJIeHMH CHHYCA.

Ha MeTKy Gyzer BriBegen peayaeTarT.

¥ WumopnaTL

-0,43886991453531 | §

Puc. 4.3.1. Npoaica Puc. 4.3.2. Npoexr
«Kanukynarop» Ha asbike «Kanbkynatop» Ha asnke Gambas
Visual Basic

MpoekT «KanbkynATOpP» Ha s3kike
VisualBasic xpanutca B nanke
MIKTHVBZ005\Kanbkynstop! Windows-CD [
NpaexT «Mepemennbier Ha AILIKe Gambas
XpaHuTea B nanke .\IKT9\Gambas\Calculator)
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m Ilporpamma «KaaskyiaTop» Ha A3BIKe

g AJITOPUTMHYECKOr0 NPOrPAMMHPOBAHMA
ﬁ OpenOffice.org Basic

1. B onepanuosHBIX cucTemax Windows wmiam Linux samyc-
THTH OJYH M3 KOMIIOHEHTOB MHTEIPHPOBAHHOTO O(PHUCHOTO
npunosxenna OpenOffice.org (manpumep, OpenOffice.org
Writer) xomasnzoii [ITpozpammuvi-OpenOffice.org Writer].

2. B MeHIO NpUIoKeHHns BBecTH KoManny [Cepeuc-Maxpocht-
Ynpasaenue marxpocamu-OpenOffice.org Baiicuk].
[MosiBuTca amanorosoe oxkHO Maxpoc OpenOffice.org
Basic. Hamxarts xaonky Cosdame.

3. B mosiBHBIIEMCSI AMAJIONOBOM OKHe MHTepIperaTopa Basic
BBECTH TNPOTPAMMHBIM TI'0Ji Ha AJITOPUTMHYECKOM S3bIKE
Basic, mexxay cayskeOHbIME cioBaMu Sub u End Sub.

E

' e froms 34
[ 5 b, el s, i
=

— "__ 3 ;___|', .‘_‘_:"I- { e . A :
- [(Mow maxpocs w ananorm].S¥] £ M T b ¢ R Ka 0 1 %1_!:

i 12
pIM R,B,C,D,F,K,M,N As Single .
ub Calculator i
= Val(InputBox ("A", "lNepmoe uncic")) o |
= Val (InputBox ("B", "Bropoe yucao™))
=A+B

rint “A+B=":C, "A-B=";D, "A*B=";F, "A/B=":K,
Print "Sin(A)=":M,

Print "Sqr(B}=":N
nd Sub

4. BanycTHTh Ha BBIIIOJTHEHHE IPOrPAMMY Ha S3BIKE Basic ma-
JKATHEeM KHOUKH (#|Bbinoanume Basic.
B mOSBUBIINXCS JAMAJOTOBBIX OKHAX BBECTH mepBoe (Ha-
npumep, 2008) u Bropoe (HanpuMep, 12) yncsia ¥ KaIbIN
pas HaxkuMaTh Ha KHonky OK.
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ITosiBsiTess oxHAa pe3yJyibTaTaMH BBITTIOJIHEHU A IIporpaMmsl.

n_porpaumanalﬁrcﬁ B cbaﬁne
.\IKT9\Basic\Calculator.bas Windows-CD IS5

MpakTuyeckas pa6ora 4.4
MpoekT «CTpokoBblIii KanbKynarop»

AnmaparHoe u nporpammHoe obecriedenue. Komnsiorep ¢
VCTAHOBJIEHHOH OIlepanuoHHOM cucteMoit Windows mau Linux.

Ilens paGorei. Hayuurses NpHMEeHATh CTPOKOBBIE (DYHK-
OUN B CHCTeMaX 00beKTHO-OPHEeHTUPOBAHHOIO U aJIroOpUTMM-
YEeCKOT0 NPOorpaMMHPOBAHUA,

3ananue. Cozgars NPOEKT, KOTOPBIA IO3BOJUT ITPOUI3BO-
AHTE NpPeodpPasoBaHUA CTPOK C HMCIOJIB30BAHUEM CTPOKOBBIX
(PYHKRIMM.

m IIpoexr «CTpokoBsrit KAJBKYJAATOP» Ha A3BIKAX

@ 00'heKTHO-OPHEHTHPOBAHHOTO IIporpaMMHupoBa- .
: mus Visual Basic 2005 woim Gambas

1. B omepanmonnoii cucreme Windows 3allyCTUTE CHCTEMY
00BeKTHO-0PHEHTHPOBAHHOTO nporpaMmMuposasua Visual
Basic 2005 womanpoit [IIpozpammei-Visual Basic 2005
Express Edition].

Won:

B ONEPanMoHHOi cucreme Linux samyeturs cucremy 06%5-
€KTHO-OPHEeHTHPOBaHHOT'O HporpaMmMupoBarus Gambas xo-
Maupo# [I1poepammoi-Cpedecmeaa paspatomrxu-Gambas).

Cosnaaum rpadbuueckuit uHTepdeiic mpoeKTa.
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2. PasmectuTs Ha dopme (puc. 4.4.1 u 4.4.2):

e TeKcTOBOe moJje TextBoxl IS BBOJA CTPOKOBOTO apry-
MeHTa CTpoka;

e TeKcTOBOe moJje TextBoxZ OJd BBOJAA YHUCIOBOTO apry-
MeHTa [[o3MuKA;

e TEKCTOBOe moJie TextBox3 [OJid BBOAA YHCJIOBOTO apry-
MeHTa [InuHa;

e HaANuch Labell g BRIBOJA pe3yJabTaTa;

o IIECTH KHOIOK JJIs 3alycKa 06paboTUMKOB COOBITHIA.

CosgafuM A5 Kax ot KHONKK 06paboTunk cobbIThA, pea-
JIABYIOIHMI OHY M3 CTPOKOBBIX dyaxnuii. CobbITHiiHAasA IPOLE-
nypa, peamuaywomias ¢yEKnuo Mid(), fyaeT MMeTh CIefyIo-
Ui BUA.

3. Private Sub Buttonl_Click(..)

Labell.Text = ;

Microsoft.VisualBasic.Mid(TextBoxl.Text,

Val (TextBox2.Text), Val(TextBox3.Text))

End Sub

CobbITHIIHAaA ODponeaypa, peajJH3yomas dbyHROUO Asc (),
fyner UMeTh CJIeAYIOIINIA B,
4. Private Sub ButtonS Click(..)
Labell.Text = Asc(TextBoxl.Text)
End Sub

Co6bITHitHBIE TPOIEAYPHI BRIPE3aHUs JT€BOM U MPABOl MOJ-
CTPOK, & TAKJKe OIpee/IeH A JJIUHBI CTDOKH U npeobpasoBaHUA
CTPOKM B CUMBOJI ¥ CHMBOJIA B CTPOKY CO3JAI0TCH AHATIOTHIHO.

5. BamycTUTH MPOEKT, B IepBoe II0Jie BBECTH CJOBO, (Hampu-
Mep, «uH(OpMAaTHKAa» ), BO BTOPOE II0JIe — NOPSAAKOBBINA HO-
Mep CHMBOJA B cJoBe (Hampumep, 3), B TpeThbe MoJe — KO-
JIMYECTBO BBIPE3aeMBIX CHMBOJIOB (Hampumep, 9). Ilenk-
HyTb o KHonke Mid( ). Ha MeTKe MOABUTCA BhIpe3aHHAA
moAcCTpoKa «hopmanr.

T Crpowcestit KahkyRRTOD

cpopancalls [5)

Puc. 4.4.1.NpoekT «Ctpokosbiit  Puc. 4.4.2. MNpoekt «CTPOKOBbIA
KanbKynaTop» Ha A3blKe KanbKynaTop» Ha s3bike Gambas
Visual Basic
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O6paruTe BHUMaHMe Ha TO, 4TO B A3bIKe Gambas dpyrrIHS
Asc () Bo3BpamiaeT JecATHYHBINA YHCIOBOL KOJ CHMBOJIA B
KoampoBke ASCI].

i"l—p_oex? «C'!'_pol«;lblﬁ KanbKynatop» Ha A3bike

Visual Basic xpaHutcs B nanke

MIKT9\VB2005\CtpokoBbiit Kanekynatop\

MNpoekr «CTpokoBbli KanbKynaTop» Windows-CD I3~
Ha A3bike Gambas xpaHuTcs B nanke
\IKT9\Gambas\StringCalculator\ )

m IIporpamma «CrpokoBsrit KaJbKYJIATOP»
~JF Ha fA3bIKe aJITOPHTMHYECKOr0 IIPOTPAMMH- — e
ﬁ poeanusn OpenOffice.org Basic a

1. B onepannonHoii cucreme Windows mym Linux 3aIlyCTUTh
OAMH M3 KOMIOHEHTOB MHTEIDHPOBAHHOIO O(UCHOTO MpH-
nosxerus OpenOffice.org (manpumep, OpenOffice.org Writer)
Komaunoii [I7pozpammvi-OpenOffice.org Writer].

2. B MEHIO IPUITOMKEHUA BBECTH komauay [Cepsuc-Marxpocwi-
Ynpaerenue maxpocamu-OpenOffice.org Boaiicuk].
IToasurcs pumanorosoe oxuHO M. akpoc OpenOffice.org
Basic. Haxars knonky Cozdame.

3. B nosiBMBIIEMCH AMAIONOBOM OKHE uHTepnperaropa Basic

BBeCTH NPOrPAMMHBIH T'0OJl Ha AJIrOPUTMHUYECKOM S3BIKE
Basic, mesxay caysxe6ubivu coBamu Sub u End Sub.

Qaiin Mpaskz Bua Cepsuc Okwo Cnpesxa
~[(Mon maxpoce  avanorn].S¥] & M T B P % & & o) (%8 [

DIM A,D,F,K As String,B,C,M,N As Integer Al

Sub StringCalculator |
= InputBox ("Camoso", "Crpoxa"™) |

= Val (InputBox ("Homep

= Val (InputBox (“"KommuecTro ¢

= Left (A, B)

= Right (A, B)

sauuma™) )

vy
8", "Hmua") [

Mid (a,B,C)
Len (A)

4. 3anycTuTE Ha BRIOJHEHUE nporpamMMmy Ha a3sike Basic na-
JKaTHeM KHONKH »|Buinosnums Basic.

5. B mociefoBaTebHO MOABIAIOMMXCH AUASOTOBEIX OKHAX
BBECTH CJIOBO (Hanmpumep, «HH(MOPMATHKA»), HOPAIKOBBIH
HOMEDp CHMBOJIA B CJIOBe (HAapuMep, 3) ¥ KOJIHYECTBO BBIpEe-
3aeMBIX CHUMBOJIOB (Haupumep, 5).
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Hosasirees 0KH0 ¢ pe3VALTATAMY BEITIOJTESHHA OPOTPAMMBI .
Q6paTuTe BHEMAHHE HA TO, UTO (PYERIUA AsC (} BOIBpaALIAeT
AeCATHIHEIH THCIOBOH KOL CHMBONA B KOARPorKRe Unicode.

Mporpamma XpaHutes: B dhanne -
.MKT9\Basic\StringCalculator.bas Windows-CD I3~

Npakruyeckaa pabora 4.5
MpoexT «flaTbl N Bpema»

AnnapartHoe ¥ nporpaMyMuoe ¢decnevenne. KoMminorep ¢
yeraHoBAeHEOH omepanuonnoik cucreMoll Windows maur Linux.

Ilens paforel. HayuHTRCA IPUMEHATE COEPATOD LHKNA C
NpeaycloBUeM B CHCTeMaX 00LCKTHO-ODHEATHPOBAHHOTO H aN-
rOpHTMHUYECKOTO TPOTRAMMHPOBAHNA,

3ananue. Pagpaborats poeKT, B KOTOPOM:

® Ha METKY BEIBOJRTCS TEHYIIee BpeniA;

# HA METKY BEIBOJHTCH Mpolleduice (HJIK OCTABIIEECH) KO-

A¥YecTRO AHeH ¢ (30) Kakoro-nrfo coOBITHA,

w Ipoexrr «JlaThl ¥ BpeMaA» Ha AIBIKAX 00'BEKTHO- a
OPHEeRTHPORAHEOTO nporpaMMuporammsa Visual
‘EE Basic 2005 wan Gambas

1. B cnepanuonsoi cnereme Windows 3aOyeTHTE cCUCTeMY 00
€KTHO-OPHEHTHPOBARHOrG uporpaMmuposagns Visual Basic
2005 xomangoit [Hpozpamme-Visual Basic 2005 Express
Edition).

Hawm:

B onepatuBsoii cucreme Linux sanmyeTeTh CHCTEMY 005-
eXTHO-0PHEeHTHPOBaHEOr0 TporpaMMuporanug Gambas xo-
Mauaoi [ITpozpammbi-Cpedemea paspabomru-Gambas).

Cosgagum rpadsruccrmil uaTeppefic npoekTa.
2. PaoMectrTs Ha Qopme (pue. 4.5.1 u 4,5.2):

s MeTHY Labcell A4 BEIBOHA BHAYEHH I TEKYIIETO BPaMEeHu;

s« METKY Label? ANA BRIBOAA TIpoLueserc (MM ocTaBIie-
TCCH) KOJAMYeCcTEa AEel ¢ (Io) kaxoro-nubo colurrusa;

s 00BEKT Timerl @$rtmeri jgag nepeofnuuecKoro obHOBIE-
HAA IHAUEHMH RPeMeHH, KOTODLIA BHI3hBaeT codnrrae
Tick uepes ompedeeHHEIE OOJE30BATEIEM HHTEDBAIBLL
BpEeMEeHM,
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IeproanunoCT COOBITHSA Tick MOMXKeT OBITH 3aaHA B CBOM-
cTBe Interval, u3MepAeMOM B MHJUIMCEKYHAAX (MOMKeT maMe-
HATBCA OT 0 10 65535). s Toro urobs1 cobbrTHe Tick mpouc-
XOAUTIO KaXAYI0 CeKYHIY, HeoOXOAMMO CBOHCTBY Interval
MpHCBOUTL 3HaueHue 1000.

3. BuitetuTh 06b€KT Timerl M ¢ HOMOIIBIO AHAJIOTOBOTO OKHA
Ceolicmea TpuCBOUTE CBOMCTBY Interval sHauenme 10 00,
a cBoiicTBY Enabled sHaueHue True.

Cosganum obpaborumk cobbiTHs Ha saswike Visual Basic.
Hary Heobxoxumo 3anats B hopmare Jens/Mecsan/I'ox.

4. Dim Datl, Dat2 As Date
Sub Timerl Tick(..)
Labell.Text = TimeOfDay
Datl = #3/1/1950%
Dat2 = Today
LabelZ.Text=DateDiff{Datelnterval.Day,Datl,Dat2)
End Sub

Cosnanum obpaborunk cobbiTusa Ha sA3sike Gambas. Iary
Heo0XoaMMO 3afaTh B hopmare Mecsin/lens/Tox.

5. Public Sub Timerl Timer()
Dim Datl, Dat2 As Date

Labell.Text = Time
Datl = "1/3/1950"
Dat2 = Now

Label2.Text = DateDiff (Datl, Dat2, gb.Day)
End

6. 3anycrurs npoexT. Ha ofHY MeTKY ¢ MHTEpPBAJIOM B OAHY Ce-
KYHZAY GyleT BBIBOAUTHCS CHCTEMHOE BpeM#A KOMIIBIOTEpAa, a
Ha APYT'YI0O METKY — KOJHYECTBO JHEH, MPOIeIIuX co IHA
POKAEHUS N0 TeKyIIei JaThl.

e

m 2:14:04.888 :

= faTel u spems T

22:57:49

Co AHA poxaeHus npolwno aHe B '
21135 .

Puc. 4.5.1. Npoekr «[latei n Puc. 4.5.2. MNMpoekT «[Jatsi u
BpeMa» Ha A3bike Visual Basic BpemMs» Ha a3bike Gambas
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OBpaTHTE RHUMAHNE, YTO B PE)KMNME BLIIIONHEEHENA OPORKTA
oOBEKT Timerl He EHICH.

Npoext «0atbl 1 BpeMAz Ha A3LIKe
Visual Basic XpaHMTCA B nanke
JAMKTOWB2005\0aTs) M Bpemal
Npoekr «dathi U BPEMA» HA A3LIKE
Gambas XpaHWTCH

B nanke . MIKT9AGambas\Time!

Windows-CD §I33°

IIporpaMMa «J/laTel B BpeMyus» HA A3IBIKE
—— lsge AJATOPUTMHYLCKOTO MPOTPAMMHPOBAHHH ——
= ko] OpenOffice.org Basic

1. B ortepanuonroi cucreme Windows nam Linux 3anycTuTh
OJUH B3 KOMIOOHEHTORB WHTErpPHPOBRHHOMO OMHCHOIO MpH-
nomenna QpenOffice.org (manpumep, OpenOffice.org Writer)
romanoit [[Ipozpanmec-OpenOffice.org Writer].

2. B mMeH10 OpEIcKeHus seecty kKomauay [Cepeuc-Marpoces:-
VYnpasaernue maxpocamu-OpenOffice.org Baiicux].
Iloapurca pHamorosoe okHo Maxpoe OpenOfficeorg
Basic. Haxars veonry Cozfambp.

3. B noABMBINEMCH AMANOrOBOM OKHe MuTeprnperatopa Basic
BBECTH NPOrPAMMHLIA rof HA ajiMOPHTMHYIECKOM ASBIKE
Basic, memy cayxkefHEIMH coBaMHE Sub 1 End Sub.
DyaxOoug Time BO3BpaniaeT 3HAUEHHE TEKYIEro BpeMeHH
B hopmaTe Jacer: MuayTHI:CeXyHADBI.

PyaKInA DateDi [ BOIBPALIAET KOJKIECTBO AHEH MEMAY
JBYMS ZATAMUY, 3ATAHHBIMH B Cpopma're Heur/Mecan,/Toa.

2 [[_F‘IOMMNCPOEHHAMMGM]::} é -‘- '[_}'T’}lil‘% 'ﬁd’v’() EI?] %
i
Sub Day o
Print Time
Print DateDiff{"d", "3/0/7630", "15/20/72000")
End Sub

4. 3anycTUTL HA BLINOJIHCHHUE IPOTpaMMY Ha AsbiKe Basic Ha-
FMATHEM KEONEH (3 Buinoanumos Basic.

5. B AUAKOrOBEIX OKH&X TOCAE40BATENLHO HOSBATCA TEKYIee
BpEeMH W KOJIMYECTHO JHeH, NPOMCAAX MeXAY ABYMA Aa-
THAMH.
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Mporpamma xpanurcs B anne -
.\IKT9\Basic\Day.bas Windows-CD =

MpaxkTuyeckas pa6ora 4.6

MNpoekT «CpasHeHne KOAOB CUMBONOB»

AnnapaTtHoe W mMporpaMMHoOe ofecneueHue. Komnerorep ¢
YCTaHOBJIEHHOM onlepanmuoEHoit cucremoit Windows mau Linux.

Ieas padorsi. HayuuTses IpHMEHATH OIepaTop BeTBJIEHUS
B CHCTEMAaX 00'beKTHO-OPMEHTUPOBAHHOTO U AJTOPHTMUYECKOT0
NpOrpaMMHPOBAHMA.

3ananue, Cosats NpoeKT, KOTOPHI MO3BOJIHAT onpenensiTh
0ONBbIIMI M3 YHCIOBBIX KONOB ABYX CHMBOJIOB.

IIpoext «CpaBHeHMe KOJOB CHMBOJIOB» HA f3bI- ﬁ

. KaX O0BeKTHO-OPHEHTHPOBAHHOIO NPOrPAMMH- . .
"% popanus Visual Basic 2005 wax Gambas a
1. B onepanmonHoii cucreme Windows samycrurs CHCTEMY

00'bEKTHO-OPMEHTHPOBAHHOIO INporpaMMupoBanus Visual

Basic 2005 xomamnzoii [ITpozpammui-Visual Basic 2005

Express Edition].

Wnn:

B OnepanmoHHoii cucreme Linux samyctuts cucreMy 00b-

€KTHO-OPHEHTHPOBAHHOTIO IporpamMuposannsa Gambas Ko-

Maunoi [IIpozpammui-Cpedcmea paspabomicu-Gambas].

Cospaaum rpaduueckuit uarepdeiic mpoexTa.
2. PasmectuTs Ha ¢opme (puc. 4.6.1 u 4.6.2):

¢ TEKCTOBOe noJjie TextBoxl AJIfA BBOJA IIEPBOI0 CHMBOJIA;

* TEKCTOBOe noJje TextBox2 AJisg BBOJAAa BTOPOrO CHUMBOJIA;

e MeTKy Labell [JIsi BBIBOJA YMCJIOBOTO KO/a IePBOro CHM-
BOJIA;

e MeTKy Label?2 1Uisi BBIBOJA YUCIOBOIO KOJa BTOPOTO CHM-
BOJIA;

e MeTKY Label3 15 BeIBOJA pesyabTaTa (6oJbirero ancio-
BOT'O KOJaa);

¢ KHOINKY Buttonl ajda samycka obpaboTuynra cobnITHA.

Cospaaum nas KHONKH 06paGOTUYMK COGLITHSA, PEAIU3YIO-
M OTIPEeAEIeHNe YUCIOBOTO KOJa CHMBOJIOB M BBIGOD GOJIbIIe-
ro U3 HUX:
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3.Dim A, B As String

Private Sub Buttonl Click(..)

A = TextBoxl.Text
B = TextBox2.Text
Labell.Text = Asc(A)

Label2.Text = Asc(B)
If Asc(A) > Asc(B)
Label3.Text

Else

Label3.Text

End If
End Sub

4. 3anyCcTUTH IPOEKT, BBECTH CUMBOJI B IePBOE 110JIe, 3aTeM BO

BTOpOE.

IenkayTs 0o kHonKe CpagHums. Ha MeTKax NOABATCA UH-
CJIOBBIE KOJBI CHMBOJIOB ¥ GOJIBINMII YMCIOBOM KOJ.

T Cpanrenite KOROS CH

R

e

Puc. 4.6.1. MNpoexT «CpasHeHwne
KOAOB CMMBONOB» HA A3blKe
Visual Basic

Cpasenne £onon cwmponon o 5 X

la [ 97iREEEEE
L 97
T , 90
_'3 { Cpnu_u'rb i

Puc. 4.6.2. MNpoekT «CpaBHeHne

KOOOB CUMBONOB» Ha A3blKe
Gambas

O6paTuTe BHUMAaHUe Ha TO, 4TO B A3bike Gambas Ha MeTKH
BHIBOJATCA JeCATAUHEBIE YUCIOBEIE KOAbl CAMBOJIOB B KOAM-

poBke ASCII.

MpoexT «Cpaaueuué KOQ4OB CUMBOMNOB»

Ha fA3bike Visual Basic

XpaHWUTCA B narnke

AMIKT9\WWB2005\CpaBsHeHue kogos\
Mpoekr «CpaBHeHWe KOOOB CMMBOJIOBY

Ha A3blke Gambas
XpaHUTCA B nanke

.\IKT9\Gambas\Branch\

Windows-CD I3~
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IIporpamma «CpaBHeHme KOZOB CHM-
Z g BOJIOB» HA A3BIKE AJITOPHUTMHYECKOTO MPO- ~ = g
a rpammuposanus OpenOffice.org Basic ﬁ

1. B onepannonHoit cucreme Windows uam Linux sanycTuTs
OAYH U3 KOMIIOHEHTOB HHTEIPHUPOBAHHOTO O(MUCHOTO NPH-
noxenus OpenOffice.org (manpumep, OpenOffice.org Writer)
koMauznoit [ITpozpammor-OpenOffice.org Writer].

2. B meHI0 npusoxkenns BBecTn Komauay [Cepeuc-Makpocyi-
Ynpaeaenue marpocamu-OpenOffice.org Baiicux].
ITossBuTca aumanorosoe oxkHO Makpoc OpenOffice.org
Basic. Hamars kuonky Cozdames.

3. B mosBMBIIEMCA AMATOTOBOM OKHe MHTepmperaTopa Basic

BBECTH INPOrPAMMHBIA TIOJ Ha AJTOPUTMHUYECKOM HA3BIKE
Basic, mexny cay:xebubiMu cioBamMu Sub u End Sub.

a Bua Cepsvc OxWo Cnpaska
Mounaxpocunnuanom]‘g BEMITHOTY R o) TJ%J'

DIM A,B As String iﬁ

Sub Branch |

= InputBox ("C: on

= InputBox ("Cimson"
Print A;Asc(A)
Print B:Asc(B)

If Asc(A) > Asc(B) Then

Print A;Asc(A)

v 3:

lse

Print B;Asc(B)
nd If {
nd Sub x|

4. 3anycTUTh Ha BBINOJHEHHE IPOrpaMMy Ha A3bike Basic na-
JKaTueM KHOUKH [»] Boinoanums Basic.
B nocnenoBaTensHO MOABAAIOIMXCH AMAJOTOBHEIX OKHAX
BBECTHU IIEPBLINA CHMBOJI (HAIIpUMED, «a») ¥ BTOPOH CHMBOJI
(manpumep, «51»).

5. ITosABATCH OKHA C IPOMEIKYTOUHBIMU PE3YJILTATAMM BBITIOJ-
HEHHUA IIPOTPAMMBI.

ObGparuTe BHUMaHUe HA TO, 4TO (PYHKIHUA Asc () BOsBpa-
IaeT NEeCATUYHBIN YHCJIOBOM KO CHMBOJA B KOJHPOBKE
Unicode.
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6. B pesysbTaTe MOSBUTCH OKHO C CHMBOJIOM, COOTBETCTBYIO-
UM GOJIBIIEMY YHMCJIOBOMY KOMY.

[0k | omens|

MNporpamma xpanirrcn B thaine
.AIKT9\Basic\Branch.bas

Windows-CD I35~

MNpakTuyeckan pabora 4.7
MpoekT «OTMeTKa»

AnnaparHoe u nporpammuoe obecneuenne. Kommnbiorep ¢
yeTaHOBJIeHHOH onepanuonHoi cucremoit Windows miu Linux.

Ilens paGorel. Hayuurhesi NPUMEHATH OepaTop Bhibopa B
cucTeMax 00BeKTHO-OPHMEeHTHPOBAHHOIO M aJrOPUTMHYECKOro
IporpaMMMpPOBaHUA.

3amanue. Co3/aTh NIPOEKT, KOTOPHIH TO3BOJUT BEICTABIATH
OTMETKY B 3aBHCHMMOCTH OT KOJUYECTBa OIIMOOK.

IIpoexr «OTMeTKa» Ha fA3BIKE 00BEKTHO-OPHEH- ﬁ
THpoBaHHOTO mporpamvuposanus Visual Basic
“E 2005 nau Gambas

1. B omepanumonsoii cucreme Windows 3anmycTHTb CHCTeMY
06beKTHO-OPMEHTUPOBAaHHOrO HporpamMmuposanusa Visual
Basic 2005 womammoit [ITpozpammei-Visual Basic 2005
Express Edition].

Wnu:

B ONIepanuoHHON cucremMe Linux 3amycTUTh CHCTEMY
06'beK THO-OPHEHTHPOBAHHOTO IIporpaMMuposanus Gambas
romanoii [ITpozpammui-Cpedcmea paspabomru-Gambas].

CoszpaauM rpadudeckuii maTepdeiic mpoexTa.
2. PasmecTuts Ha hopme (puc. 4.7.1 u 4.7.2).
ITomecTuTs Ha hopMy:
e TEKCTOBOe moJje TextBoxl g4 BBOJA KOJHYECTBA OIIH-
00K;
e Hagmuchk Labell nada BRIBOJA OTMETKH;
e KHONKY Buttonl ais sanmycka obpaborTdmka cOOBITHIA;
e JIBE HAANKMCH AJIS BEIBOJAA IMOACHAIOIIMX TEKCTOB.
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B obpaboTuuke cobbiTuil 00BABHM NepeMeHHYIO N, 3Haye-
HHEeM KOTOpOii 6yIeT ABJIATHCH KOJUUEeCTBO OIIUO0K, KaK mepe-
MEHHYIO THIla By te (KOJIMYecTBO OIIMOOK He MOXKeT GBITh OTPH-
LaTeJbHBIM U BPAJ JH MOKeT 6BITh Gousine 255). IIpucsoum
ImepeMeHHONH N B3Ha4YeHMe cBoiicTBA Text TEKCTOBOrO IIOJA
TextBoxl.

B onmepaTtope Select Case B3aBHCHMOCTH OT 3HAYEHU IIe-
peMeHHOI N 6yeM IpHCBaUBATH 3HAUEHHIO CBOiicTBA Text Hal-
nucH Labell omnpenesleHHBIE OTMETKH:

3. Dim N As Byte

Private Sub Buttonl Click(..)

N = TextBoxl.Text

Select Case N

Case 0

Labell.Text = "OrnuuHo"

Case 1

Labell.Text

Case 2

Labell.Text

Case Else

Labell.Text

End Select

End Sub

4. TTocye 3anycka NPOEKTa Ha BHINOJHEHHe HEOOXOAMMO BBe-
CTH B TEKCTOBOE T10JIe KOJUYECTBO OMIMO0K U IENKHYTEH M0
KHoOnKe OmMmemka, Ha HAANUCH OVAET BHIBEJIEHA COOTBET-
CTBYIOIAA OTMETKA.

"Xopowo"

"YooenersopurensHo"

"Mnoxo"

Orseina o
OTmeTen

o B

| Otmeta | YnoenetsoputensHo

Puc. 4.7.1. NMpoekT «OTmeTKa»  Puc. 4.7.2. MpoekT «OTMeTKa» Ha
Ha a3sbike Visual Basic a3bike Gambas

MpoekT «OTMeTKa» Ha A3bike
Visual Basic xpaHutca B nanke
MIKT9\VB2005\0TmeTkal
MpoekT «OTMeTKa» Ha A3bike
Gambas xpaHWTCcA B nanke
-\lIKT9\Gambas\Selection

Windows-CD [~
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IIporpamma «Ormerka» Ha  fA3bIKe ()
aNTOPUTMHYECKOr0 IPOrpaMMHpPOBaHUSA W
ﬁa OpenOffice.org Basic a (O]

1. B onepanuonroit cucreme Windows uam Linux sanycTursb
OfIMH M3 KOMIIOHEHTOB MHTErPHPOBAHHOI'O O(HCHOrO IIPH-
noxenusa OpenOffice.org (zanpumep, OpenOffice.org Writer)
komannoi [ITpozpamnmul-OpenOffice.org Writer].

2. B MeHI0O IpUIOKeHUsA BBecTH KoMauay [Cepeuc-Makpocst-
Vnpaenenue maxpocamu-OpenOffice.org Baicuk].
[losiBuTcs amanoroBoe oxHO Maxpoc OpenOffice.org
Basic. Haxares kHonky Cozdame.

3. B nmosiBMBIIEMCH AMAJOrOBOM OKHe uMHTeprperaropa Basic

BBECTH MPOI'PDAMMHBIN I'oj] HA AJTOPUTMHYECKOM S3BIKe
Basic, Mexay cayxebupiMu croBamu Sub u End Sub.

 [[Mow maxpocs u awanor].SX] @ =16 @ ¢ & B o | W §

DIM N As Byte ix

Sub Selection

IN = Val (InputBox ({"Omutxu", "Kommuecreo omBok")) @
Select Case N i
Case 0

Print "Ormruno"
ICase 1

Print "Xopcmo" I
Case 2 1
Print "YamoBnersopurensHo" tii
Case Else 1
[Print "Mnoxo" |
End Select

[End Sub §

4. BanycTUTH Ha BEIOJHEHME NporpaMmy Ha sssike Basic Ha-
;xaTHeM KHonku (¥ Bernoarnums Basic.
B AmasoroBoM OKHe BBECTH KOJHMYECTBO OIIMOOK (HampH-
mep, 2)

5. B peayabrare MOSBUTCH OKHO C OTMETKOI.

Mporpamma XpaHuTcs B daitne =
\IKT9\Basic\Selection.bas Windows-CD 15~
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MpakTuyeckas pabora 4.8
MpoekT «Koabl cumeonoB»

AnnapaTaoe u nporpamvuoe obecnesenne. Komnbiorep ¢
YCTaHOBJIEHHOU onepannoHHo cucreMoil Windows unu Linux.

Ilexs paborsl. Hayuurshesa NpUMeHATH ONEpaTop MUKJIA CO
CYETYHKOM B CHCTeMaX OOBEKTHO-OPMEHTHUPOBAHHOTO M AJro-
PHTMHYECKOTI'0 IPOrPAMMHPOBAHMU .

3ananme. CozaTh NPOEKT, KOTOPBIH HOJKEH BBHIBOAUTH B
IoJie CIIMCKA YMCJIOBbIE KOJbI CHMBOJIOB M COOTBETCTBYIOIIHE
UM CHMBOJIEI.

m IIpoexr «Koabl cHMBOIOB» Ha A3BIKAX 00BEKTHO-
; OPHEHTHPOBAHHOIO mnporpammvupoBanusa Visual g
gﬂ Basic 2005 nau Gambas %

1. B onepanuonHnoi cucreme Windows samycTurs cHUCTEMY
00'beKTHO-OPMEHTHPOBAHHOTO NporpaMmupoBanus Visual
Basic 2005 komanpoit [ITpozpammui-Visual Basic 2005
Express Edition].

W

B OIlePalMoOHHO#M cucreMe Linux sanycruTs cucremMy o6beKT-
HO-OPHEHTHPOBAHHOTO NTporpaMMuposanusa Gambas KomaH-
Ao [IIpozpammui-Cpedcmea paspabomru-Gambas].

Cospanum rpaduuecknit unTepdeiic mpoexTa.
2. PasmecTuts Ha ¢opme (puc. 4.8.1 u 4.8.2):
e IIOJIe CIIMCKAa ListBoxl JIa BBIBOJLA YHMCIOBBIX KOIOB
CHMEBOJIOB;
e IoJie cucKa ListBox2 ANA BBIBOZA COOTBETCTBYIOIIHX
UM CHUMBOJIOB;
* KHONKY Buttonl pansa sanycka o6paboTumka cOOBITHIA.

Cosmaaum 06paGoTyMK COGLITHSA, B KOTOPOM B KadecTse
CYETYHKA [HKJIa UCIOJb3yeM [EeJOUYHCIEHHYIO IEPEeMeHHYIO N.
B xoauposke Windows nepssie 33 koza (necaTnaabie Koasi ¢ 0
0 32) COOTBeTCTBYIOT He 3HAKAM, a KJIABHIIAM KJIABHATYDHI
(krasuwu ynpasaenusn kypcopom, IpoGen, Beod u ap.). ITos-
TOMY BOCHOJIE3YeMCH IMKJIOM CO CUETUMKOM C marom —1, gnsa
TOTO 9YTOOBI BEIBOAUTE HA (hOPMY CHMBOJILI, HAYHHASA C HAUOOL-
LIero YMUCJIOBOro Koaa 255.

st ipeo6pa3oBaHus YHCIOBOTO KOA B CUMBOJI HCIIOIb3Y-
eM QYHKIUIO Chr (), apIYMEHTOM KOTOPOH ABISETCH YHUCII0 (or
33 no 255), a 3HAYEHHEM — CHMBOJ. B Teje LUK YUCIOBbIE
KO/IbI CHMBOJIOB ¥ COOTBETCTBYIOI{ME UM CHMBOJIbI 6YIYT BHIBO-
AHUTBCHA B IIOJIA CIIUCKOB C IMOMOIIBI0O MeToda Items.Add ().



IpakTHyeckue padoTel K raase 4 259

3. Dim N As Integer
Sub Buttonl Click(..)
For N = 255 To 33 Step -1
ListBoxl.Items.Add(N)
ListBox2.Items.Add (Chr (N))
Next N
End Sub

s BRIBOZIA CUMBOJIOB B KoaupoBke ASCII Bocnonb3yeMcs
IIMKJIOM CO CYETYHMKOM ¢ marom —1, 7iyis Toro 4robsl neyaTaTs Ha
(hopMe cCUMBOJIBI, HAUMHASA ¢ HAXOO0JIBIIEro YHCcJI0BOro koga 126.

Ilns mpeobpa3oBaHUA YHCIOBOrO KOJa B CHMBOJI Ha A3BIKE
Gambas menoas3yem (GyHKIHIO Chr (), apTyMeHTOM KOTOPO#
asasgercd uucyao (or 33 mo 126), a sHauenuem — cuMBoJ. B Tesne
MHUKJA YUCJIOBBIe KOJBI CHMBOJIOB B COOTBETCTBYIOIIME UM CHM-
BOJIBI OYAVT BBIBOAUTHCH B ITOJIA CIHMCKOB C IIOMOIIBIO MeTOAa
Add ().

4. Public Sub Buttonl_Click()
Dim N As Integer
For N = 126 To 33 Step -1
ListBoxl.Add (N)
ListBox2.Add (Chr (N))
Next
End

5. Ilocne samycka IIPOEKTA HA BBINOJHEHHE HE0OXOJHMO
MEeJKHYTh 0 KHonke ITyck.
B monax cmucka OyayT HamedaTaHbl IOCJIeJ0BaTEIBHOCTH
YMCJOBBIX KOJOB CHMBOJIOB H COOTBETCTBYIOI[HX MM CHMBO-
s0B. C MOMOIIBIO ITOJIOC MPOKPYTKH MOYKHO O3HAKOMHUTECH
CO BCEMH KOJAMH U UX CUMBOJAMH.

Puc. 4.8.1. Peaynetar Puc. 4.8.2. PeaynbTar
BbINONHEHWS NpoekTa «Koap! BeINONHEeHWUs npoekTa «Koapl
CUMBOIOB» Ha Aidblke Visual Basic
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ﬁpoex‘r «Koabl cumBonoB» Ha A3bike

Visual Basic xpaHuTca B nanke

WIKT9\WB2005\Koasl cumeonos)

MpoekT «Koabl cumBonos» Windows-CD HE
Ha fA3bike Gambas xpaHUTCA B nanke
.\IKT9\Gambas\Cycle1\

.{ IIporpamma «Koasl CHMBOJIOB» Ha A3bIKE
ﬁ AJTOPHTMHYECKOTO NPOrpaMMHPOBAHHUA E
=4 OpenOffice.org Basic

1. B onepanuonnoi cucreme Windows miu Linux sanycTuTts

2.

OJIMH M3 KOMIIOHEHTOB MHTETPHPOBAHHOIO O(UCHOIO IIPHU-
noxerus OpenOffice.org (Hanpumep, OpenOffice.org Writer)
xomauzaou [ITpoepammer-OpenOffice.org Writer].

B menio npunoskenus sBectu komauay [Cepsuc-Marxpocot-
Ynpaenernue maxpocanu-OpenOffice.org Baiicuk].
Iloasurca pguamorosoe oxHO Makpoc OpenOffice.org
Basic. Haxxats kaonky Cozdameb.

3. B moaBuBIIEMCSs AMaIOrOBOM OKHe MHTepIperaTopa Basic

4,

5.

BBECTH MNPOTrpaMMHBIHA I'0J Ha AJTOPUTMHUYECKOM S3BIKEe
Basic, mexay ciay:keGabiMu cioBamMu Sub u End Sub.

B rozupoBke Unicode 3HaKM KHMPHJLIHAIE HAYUHAIOTCH C
AecaTuuHOro rKoxa 1025, a sakaHuMBalOTCH JeCATHYHBLIM
KozmoM 1279 (B KMPpHJIHIY BXOAAT HE TOJBKO OYVKBEI pycC-
CKOro ajgasura). YureM 9TO IPHU NPUCBAUBAHUM HAYAb-
HOT'O M KOHEYHOI'0 3HAUEHHUI CUeTUMKA IUKJIA.

ZEI[HOKMHWHWW].EQH*}}%E}_. PHOR Ra o B I__

DIM N As Integer a.‘-.li
Sub Cyclel |
For N = 1025 To 1279 |
rint N:;"-";Chr (N)

ext N

nd Sub

3anycTUTh Ha BEINIOJHEHWE IpOrpaMMy Ha s3bIke Basic Ha-
marmeM KHonku % Buinosanums Basic.
B amanoroselx oOKHaX TIocIemoBa-
TEeNbHO NOABATCA AECATHUYHEIE KOIBI
CHMBOJIOB M COOTBETCTBYIOIIIHME HM
CHMBOJIBI B KonupoBke Unicode.

I'I—;wrpa_ﬁﬁa XpaHuTcs B dpanne Windows-CD 155~

-\IKT9\Basic\Cycle1.bas
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MNpakTuyeckas pabora 4.9

MpoekT «Cnoso-nepesepTbill»

AnnapatHoe H nporpammuoe obecnedenne. Komnsiorep ¢
yCTaHOBJIEHHOM onepanuouHoi cucremoit Windows miu Linux.

Ilens paGorel. HayunTheda NPUMEHATh ONEPATOP IHKJA C
HpeAyCJOBHEM B CHCTEMAX 06BEKTHO-OPHMEHTHUPOBAHHOI0 U aJI-
rOPUTMUYECKOr0 IPOrpaMMUPOBAHHA.

3amanune. Coszars npoexT npeobpaszoBaHHA BBEJNEHHOIO
CJIOBA B CJIOBO-TIEPEBEPTHILI, T. €. B CJI0BO ¢ 0OpaTHOM mocieno-
BATEJIBHOCTHIO CJIEJOBAHUA CHMBOJIOB.

w IIpoexr «CnoBo-mepeBepThi» Ha A3BIKAX ﬁ
o 00'BeKTHO-OPHEHTHPOBAHHOTO TPOTPAMMHPOBA- e
;D pus Visual Basic 2005 naun Gambas N

1. B onepammonHoii cucreme Windows 3amycTUTb CHCTEMY
06'BeKTHO-OPMEHTHPOBAHHOr0 nporpaMMupoBanus Visual
Basic 2005 xomampmoit [IIpozpammvi-Visual Basic 2005
Express Edition].

Ann:

B ONepanMoHHON cucreme Linux 3anycTHTb CHCTEMY
00 bEeKTHO-OPHEHTHPOBAHHOT'0 IIporpaMMuposannsa Gambas
romangoii [ITpozpammel-Cpedcmea paspabomru-Gambas).

Paspaforaem rpaduuecKkuii nHTep(deic MpoeKTa.
2. ITomecTuTs Ha Gopmy (cm. puc. 4.9.1 u 4.9.2).:
e TEKCTOBOE moJie TextBoxl AJA BBOAa MCXOJAHOI'O CJIOBA;
e Haanuck Labell AJig BEIBOJA CJlOBa-llepeBepPTHINIA;
e KHONKY Buttonl axs cosnaHus o6paboTuMKa coOBITHIL.

B obpaboTuynke cOOBITHA LUK C IpeycaoBueM OyeT BBIIOI-
HATHCSH, IOKA CIpaBeAJINBo ycaoBue N <= Len (TextBoxl.Text),
T. e, IOKa 3HAYeHHEe IepeMeHHOH N MeHbIIe HMJIH PAaBHO KOJIU-
yecTBY CHUMBOJOB B cioBe. (KonnuecTsBo CHMBOJIOB BO BBEJeH-
HOM CJIOBE ABJfIETCA 3HAUEHHMeM CTPOKOBOM (yHKUMH Len ().)

B muK/ie CUMMBOJIBI IIOCJIEA0BATEJIbHO BbIPE3aloTCd U3 BBE-
IEeHHOTO CJIOBA B IPAMOIl IMocIej0BaTeIbHOCTH (C/IeBa HAIIPaBo)
C HCIIOJB30BaHUEM (QYHKIUM BEIPpe3aHUsd MOACTPOKH U3 CTPOKH
Mid (TextBoxl.Text, N, 1) n ODpPHCBAUBAIOTCH CTPOKOBON
nepeMeHHO#N S. 3aTeM BeIpe3aHHBIE CUMBOJIBI (3HAYEHU A TEpe-
MeHHOiT S) B 00paTHOW MOCAeA0BATENbHOCTH (CIIpaBa HAJIEBO)
IPpUCBAMBAIOTCA CBOHCTBY Labell .Text, 3HaUEeHHEM KOTOPOIo
rocJjie 3aBepuIeHuA MUKAa OyAeT cI0BO-IIepPeBepPTHIII.
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3. Dim S As String, N As Byte
Private Sub Buttonl Click(..)
Labell.Text = ""

N = 1

Do While N <= Len(TextBoxl.Text)
S = Mid(TextBoxl.Text, N, 1)
Labell.Text = S & Labell.Text

N =N+ 1

Loop

End Sub

4. Tlocne 3amycka NpoeKTa HA BBINOJHEHHe HeOOXOAMMO BBe-
CTH B TEKCTOBOE II0Jie MCXOJHOe CJIOBO U WIEJKHYTH IO
kHonke [Tyck. Ha mMeTKy OyaeT BBIBeJEHO CJIOBO-Iepe-
BEPTHIII.

Puc. 4.9.1. lNpoekr Puc. 4.9.2. MNpoekr
«CnoBo-nepesepTbill» Ha A3biKe «CnoBo-nepesepThIlL» HA A3bIKE
Visual Basic

MpoekT «CnoBo-nepeBepThill» Ha A3bIKE
Visual Basic xpaHutcs B nanke
.MIKT9\VB2005\CnoBo-nepesepThbili\
MpoekT «CnoBo-nepesepTbiWw» Ha A3biKe
Gambas xpanuTcsa B nanke
.MIKT9\Gambas\Cycle2\

Windows-CD 5~

‘{ IIporpamma «CioBo-nepeseprsim» Ha

- A3BIKEe aJITOPHTMHYECKOTro nporpamMMHpO-
ﬁ sanus OpenOffice.org Basic

1. B onepanuonHoit cucreme Windows uau Linux sanycrurs
OAMH M3 KOMIIOHEHTOB HWHTEIPHPOBAHHOIO OMUCHOrO
npunoxkenuns OpenOffice.org (manpumep, OpenOffice.org
Writer) komanznout [IIpozpammor-OpenOffice.org Writer].

2. B MeHI0 npunoskeHus BBecTu Komasay [Cepsuc-Maxpocsi-
Ynpasnenue maxpocanu-OpenOffice.org Baucur].
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IlosBurca auamoroBoe oxHO Makxpoc OpenOffice.org

Basic. Haxxats kHOnKy Co3damb.

3. B moaBuBImeMca AMajOrOBOM OKHEe MHTepuperaTopa Basic
BBECTH IPOrPAMMHBII I'0J Ha aJrOPHTMHUYECKOM #A3BIKe

Basic, mexay cayxxeO0HBIMHU cioBaMu Sub u End Sub.

_Mmmwmmm'

i _'I[Moumxpomunuumm]s_lj GEHEITFATY e ’.]'Eli

DIM N As Integer, A,B,S As String
Sub Cycle2

N<=Len (A)
A; N, 1)

= InputBox ("Cunopo", "Hcxognoe croso"

)

I

4. BanycTuTh Ha BBINOJHEHHME NpPOrpaMMy Ha fA3bike Basic

HaskaTueM KHonkKu [*] Buinoanums Basic.
5. B guanoroBoM OKHe MOABHUTCA CJIOBO-IEpe-

BEPTBIIII.

Mporpamma kpanu‘rca B (b'éﬁ-j{é —

-\IKT9\Basic\Cycle2.bas

Windows-CD =

*MNMpakTuyeckan pabora 4.10

MpoexT «padpuyecknin peaakTop»

AnnapartHoe u nporpamMmmuoe obecnedenune. Kommnbiorep ¢
VCTAHOBJIEHHOM onepanuoHHoi cucreMoit Windows.
Ilens pa6orsl. HayuuTrhbesa npuMeHATH rpauyecKkune MeTo-

Bl B 00EKTHO-OPMEHTHPOBAHHOM ITPOrPaAMMHUPOBaHHH.

3amanne. Co3aTh IPOEKT, KOTOPBLIA IO3BOJIHAT PHCOBATh
JUHHUM, OIPAMOYTOJNBHHKH ¥ OKPYX¥HOCTH, 3aJaHHBIM IIBETOM.

!/ IIpoekr «I'pacduueckuii pefakTop» HaA A3bIKEe 00'BEKTHO-
V| OPHMEHTHDOBAHHOIO IPOrpaMMHPOBAHMS Visual Basic

== 2005

1. B onepanmonHo#i cucreme Windows 3amyCTUTB CHCTEMY
00'beKTHO-OpHEeHTUPOBAHHOrO nporpammupoBanus Visual
Basic 2005 wkomampmoit [IIpozpammui-Visual Basic 2005

Express Edition].
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Cospagum rpacduueckuit nETepdeic mpoexTa.
2. llomecruts Ha hopmy (puc. 4.10.1);

e rpatuyecxkoe monxe PictureBoxl, KoTopoe Oymer muc-
N0JBL30BATHECH B KadecTBe 00JIacTH PHCOBAHUA;

e YeThIpe TEeKCTOBEIX moasas TextBoxl, TextBox2Z,
TextBox3 u TextBox4 IJd BBOJa 3HAYEHU N TepeMeHHBIX
X1, Y1 ;m X2, YZ, coaep:KalluxX KOOPAMHATEI rpadudec-
KHX QHUryp;

e TPH TEKCTOBBIX IOJA TextBox5, TextBox6 U TextBox7
JJI BBOJIA 3HAYEHUH NMepeMeHHBIX Red, Green, Blue, co-
Jep:aiux 4HC/JA0BBIe KOAbI I[BETOB;

e CeéMb METOK /IJIf BBIBOJla MOACHAKIIUX TEKCTOB;

e JJIEMEHT yhnpaBjeHHsA MenuStripl mada co3gaHUA MeHIO
IIPOeKTa;

e 3JIeMeHT ynpasjeHus ColorDialogl anas Beibopa 1Bera
B JHAJIOTOBOM OKHE.

o [na Gonbimeil MOHATHOCTH NMPOrPaAMMHOro Koja 0yjaem
BBOJIUTE B HEr0 KOMMEHTAPHUH, KOTOPhLIE HAUMHAIOTCH C
CHMBOJIA anocTpod «'».

O6baBuM 00beKTEI Graphics (O6aacme pucosanus) u Pen
(I1epo), a Tak:ke nepeMeHHBIE, KOTOPBIe OYYT UCIIOIB30BATHCH
B IIPOEKTE:

3. Dim Graphl As Graphics
Dim Penl As New Pen(Color.Red, 3)
Dim X1, X2, Y1, Y2, Red, Green, Blue As Integer

Cospmanum MeHIO rpadgudeckoro pegaxkropa. Ilyers MeHIO
COCTOMT M3 YeThIPeX 3aroJIOBKOB BepXHero ypoBHsi: Hapuco-
samb, Beod koopdunam, Beod usema n Cmepems. B nyuxr Ha-
pucosame BXomAT KomauHAbl Jlunus, IlpamoyzonvHurx n
OkpyxcHocms.

Hapucosate Bsopg koopamHaTt Beog uysera Creperts
Jnrns

lMpsiMoyronbHuk

OKpPYXHOCTE

Ina cosgaHus MEHIO MCIOJIb3YeTCH YIPAaBJIAIONIHH aje-
meHT MenuStripl (Pedaxmop merio).
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4. B pepakTope MEHK, IOABUB-

IIeMcs B JIEBOM BePXHEM VIJIY
dopMBI, COBZATH BarOJOBKH |  owmen |
nepBoro ypoBH# (B moJse Type

Here BHECTH NYHKTEI MEHIO). be] |
Onss co3gaHUA NOANYHKTA 2] |
MEHI0 I[epedTH Ha CcJeyio- (Kpacrwit ] |
Y0 CTPOKY B pemaxkTope (Sonenmin] |

MEHIO. e

Puc. 4.10.1. CoagaHve MeHio
rpaduyeckoro pegakropa

CospasuM NporpaMMHBINA Koj o0paboTyuka coObITHA, KOTO-

PBIii peaausyeT BBOA KoopAuHAT rpaduyecKux puryp. Ilasa aTo-
0 He0OXOAMMO MEeJKHYTh 110 IYHKTY MeHIo Beod koopdunam u
B HOSABUBILYIOCA 3arOTOBKY BBECTH IIPOIPDAMMHBIH KO

5.

'BBOO KOOPIOMHAT
Private Sub BropKoopou-
HaTToolStripMenuItem Click(..)

Graphl = Me.PictureBoxl.CreateGraphics()
X1 = TextBoxl.Text

Y1 = TextBox2.Text

X2 = TextBox3.Text

Y2 = TextBox4.Text

End Sub

CospaguM mporpaMMHBIA KOJ oOpaboTumka coOBITHA A7

BBOJIa MHTeHCHUBHOCTeH 6a30BbIX 11BeTOB B cucreme RGB. [lns aro-
T'0 HAJIO MIEJIKHYTH [0 IYHKTY MeHi0 Beod ysema 1 B MOABUBIIYIO-
Cs 3arOTOBKY BBECTH IporpaMMHBIA kKoi. lis npeobpasoBaHusd
CTPOKOBOI'O 3HAYEHMUSHA B YMCJO MCHOJBL3yeM (PyHKIOHIO Val ():

6.

'l[BeT
Private Sub BrpoallBeraToolStripMenultem Click(..)
Red = Val (TextBox5.Text)

Green = Val (TextBox6.Text)
Blue = Val (TextBox7.Text)
End Sub

Coszpmaaum nporpaMMHBIN Koj o6paboTunka cobeITHA, KOTO-

pBIii peanuayeT pHcoBaHue JHHHH. [l1d aToro HeoOXOAMMO
MIEJKHYTH [I0 IYHKTY MeHI0 JIuHUA 1 B IOABUBINYIOCHA 3ar0TOB-
Ky BBECTH NpPOrpaMMHBIA Kox. llBeT JMHHM 3ajaauM C II0-
MOIIBIO IIBETOBOM KOHCTAHTHI (B JaHHOM ciaydae Red):

11 Hndopmarnka n UKT. 9 xa.
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7. "Vnans
Private Sub JmnuaToolStripMenultem Click(..)
Penl.Color = Color.Red
Graphl.DrawLine (Penl, X1, Y1, X2, Y2)
End Sub

Cosgagum nmporpaMMHEBIN KoJ obpaboTuynka coObITHA, pea-
JU3YIOIIEro pUCcOBaAHME IpAMoyroabHuKa. [lnsa aroro Heobxo-
AMMO IIeJTKHYTH 0 IYHKTY MeHIO [ pAMOY20/bHUK ¥ B TIOABUB-
HIYIOCS 3aroTOBKY BBECTH IpPOrpaMMHbIM Kox. IlBer KoHTypa
3agaguM ¢ noMonibio (pyHKIMK FromArgb (Red, Green, Blue),
aprymMeHTaMHd KOTOPOH ABJIAIOTCH HHTEHCHBHOCTH 0a30BbIX
IBeTOB (KPACHOTO, 3eJeHOT'0 U CHHEr0).

8. 'Ipamoyronsumkx, rme aprymeHT Width=X2-X1, a
'aprymeur Height=Y2-Y1
Private Sub [pamoyronmeHmuxToolStripMenultem Click(..)

Penl.Color = Color.FromArgb(Red, Green, Blue)
Graphl.DrawRectangle (Penl, X1, Y1, X2-X1,
Y2-Y1)

End Sub

CosmaguM NIpPOrpaMMHBIA KOJ
obpaboTunKa coOBITHA, pPEalu3yio-
Iero pucoBaHWe OKPY:RHOCTH. iIa
3TOr0 HeOOXOAUMO IHEeJKHYTH IO
NYHKTY MeH1I0 OKpyiHOCMb K B IO~
ABUBIIYIOCH 3aTOTOBKY BBECTH IIPO-
IPaMMHBIN KOJ.

IlBer KOHTYpa 3asaguM ¢ II0-
MoIbp0 pguajgora ColorDialogl,

KOTOPBIH IIpegoCTABIAAET IJIA BBIOO- 1 3 |

pa noBera auajioroBoe OKHO u eem e

(puc. 4.10.2). Ono Oyzner BHIBEACHOC  Pyc. 4.10.2. uanorosoe
OOMOIIB MeTofa ShowDialog(): OKHO Liset

9. 'OxpyxHoCcTE
Private Sub OxpyxHocTeToolStripMenultem Click(..)
ColorDialogl.ShowDialog()
Penl.Color = ColorDialogl.Color
Graphl.DrawEllipse(Penl, X1, Y1, X2, Y2)
End Sub
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IIpexycmoTpuM cTupaHue HeyaauHo HapucoBanHoro. Cospa-
JUM TIPOTPAMMHEIN KOJ o0pafoTumka cOOBITHSA, PeaM3yIoIero
cruparune. [Insa aToro HeoOXOAUMO IMIEJKHYTE 0 INYHKTY MEHIO
Cmepemb 1 B IOSIBUBIIYIOCS 3arOTOBKY BBECTH ITPOrPAMMHBIN KO
10. 'Crupanne

Private Sub CreperbToolStripMenultem Click(..)

Graphl.Clear (Color.White)

End Sub
11. BanycTUTE NPOEKT. BBECTH B pomeseyeersmmin) L

TEKCTOBBIE IOJIS SHAUCHUS KO- | e

OpAMHAT rpaduyecKux GUryp u

IIEJKHYTh [0 NYHKTY MEeHIO

Beod koopdunam.

BBecTH B TEKCTOBBIE MOJIA WH-

TEHCUBHOCTH 6A30BBIX IIBETOB U

MEeJKHYTh 0O KHOIKe Bsgod

ysema.

HapucosaTtk rpadgudeckue GUry-

pPbl, HOCJIENOBATEJBHO INEJIKHYB Puc.4.10.3. NpoekT

no nyHkram MeHio JJunus, Ilpa-  «Ipaduyeckuii pegaktop»

MmoyzonvHuk, OKpYyxcHOCT b,

IIpu HEOOXOAHMMOCTH OUHUCTUTE M1OJIe PUCOBAHUA, IIeJKHYB

mo nyHKTy MeH0 Cmepemb.

PesyaeTar BHINOJHEHNS NpoeKkTa — Ha puc. 4.10.3.

MpoekT «pacdmueckunin pena_lcroan Ha
fA3bike Visual Basic xpaHuTcsa B nanke Windows-CD 35~
.\IKT9\VB2005\Ipachuyeckun pepaktop\

*MpakTuyeckana pabora 4.11

MpoekT «Cucrtemnl KoOpauHaT»

AnmnapatsHoe u nporpamvaoe obecneuenue. Komneiorep ¢
YCTAHOBJIEHHOU olepaunuoHHoi cucremoir Windows.

Ileas pa6orsl. HayunuThses cosjaBaTh pasjindHbIe CHCTEMbL
KOOpAMHAT B CHCTeMaX 00 beKTHO-OPUEHTHPOBAHHOI'O IpOrpam-
MUPOBAHMSA.

3apanue. Co3aTh NPOEKT, KOTOPEI 06eCIIeudT PUCOBAHNE
oceif M meyaTh IIKAJBI B KOMIBIOTEPHO! cucTeMe KOOPAHHAT
(em. puc. 4.10) 1 MaTeMaTHYECKOH cHCTeMe KOOpDAUHAT (CM.
puc. 4.11).

1
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m HPOEKT «Cuecremsl KOOpaAHHAT» Ha SA3bIKe

s 00'beKTHO-OPHEHTHPOBAHHOI'0  NPOTrPAaMMHPOBAHUNA
=~ Visual Basic 2005

1. B onepanuornoit cucreme Windows sanycTuTh cHCTEMY
00'beKTHO-OPMEHTUPOBAHHOI'O INporpamMMuposanus Visual
Basic 2005 womampoit [IIpozpammui-Visual Basic 2005
Express Edition].

Cosmanum rpadguueckuil mHTep(eiic MIPOEKTa U IOMECTUM
Ha (opMmy:
2. « rpaduuecrkoe mnoje PictureBoxl, Kotopoe Gymer wuc-
IIOJIL30BAThCHA B KadecTBe 00/IaCTH PUCOBAHUS;
e KHONKH Buttonl m Button2 aas 3anycka o6paboTunkoB
coBBITHIA.

YeraHOBUM pasMepsl rpaudecKkoro nmojas PictureBoxl.
3. IlpucBouTs cBOMCTBY Size 3Hauenue 300;200,

Cosgagum 06paboTumk coOBITHS, pPEaJM3yIONINi pHCOBAa-
HHeE OCe U ITevaTh MIKAJ B KOMIILIOTEPHOH cucTeMe KOODAUHAT:

4. 'O6raBnesHme nepeMeHHHX
Dim Graphl As Graphics
Dim Penl As New Pen(Color.Red, 3)
Dim drawBrush As New SolidBrush(Color.Black)
Dim drawFont As New Font ("Arial", 10)
Dim X, Y As Integer
'Coburuitnas npouenypa
Private Sub Buttonl Click(..)
Graphl = Me.PictureBoxl.CreateGraphics()
Graphl.Clear (Color.White)
'PucoBaHmue mKaJl KOMIBIOTEPHOM CHCTEME KOODHMHAT
Graphl.DrawLine (Penl, 0, 0, 300, 0) 'Oce X
Graphl.DrawLine(Penl, 0, 0, 0, 200) 'Oce Y
For X = 0 To 300 Step 50 '3aceuxwm Ha ocm X
Graphl.DrawLine (Penl, X, 0, X, 10)

Next X

For Y = 0 To 200 Step 50 'Bacewvkwm Ha ocm Y
Graphl.DrawLine (Penl, 0, Y, 10, Y)

Next Y

'Mevare wxans ocu X

For X = 0 To 300 Step 50

Graphl.DrawString (X, drawFont, drawBrush, X, 10)
Next X
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'NevarTs wWKans ocu Y

For ¥ = 0 To 200 Step 50

Graphl.DrawString(Y, drawFont, drawBrush, 10, Y)
Next Y

End Sub

CoszanuM 00paboTYUK CcOOBITHA, PEATH3YIOIIUIl pHcOBa-
Hue oceif ¥ meyaTh IIKaJ B MAaTeMaTHYECKOM cucTeMe KOOpAH-
HAT:

5. Private Sub Buttonl Click(..)
Graphl = Me.PictureBoxl.CreateGraphics()
Graphl.Clear (Color.White)
'leyaTs WKaja MaTeMaTHM4ecKoM CHUCTEeMB KOOpOMHAT
'B KOMIIBOTEPHOM CcHUCTeMe KOoOpOMHaT

For X = -150 To 150 Step 50
Graphl.DrawString (X, drawFont, drawBrush, X +
150, 80)

Next X

For Y = 0 To 200 Step 50

Graphl.DrawString(Y - 100, drawFont, drawBrush,
150, 200 - Y)

Next Y

'Npeobpa3oBaHMe KOMIIBOTEPHOM CHUCTEME XOOpOMHAT
'B MaTeMaTHMYECKyKW CHCTEeMYy KOOPIOMHAT
Graphl.ScaleTransform(l, -1) 'INosopor ocum Y
Graphl.TranslateTransform(150, -100) ‘'CaBur no
ocaM X u Y

'PucoBaHMe oOcCeif ¢ 3acedkaMM B MaTeMaTHYeCKOH
'cucTeMe KOOPOMHAT

Graphl.DrawLine (Penl, -150, 0, 150, 0) 'Oce X
Graphl.DrawLine (Penl, 0, -100, 0, 100) 'Oce Y

For X = -150 To 150 Step 50 'Baceyku Ha ocH X
Graphl.DrawLine (Penl, X, -5, X, 5)

Next X

For ¥ = -100 To 100 Step 50 'Baceuxks Ha ocu Y
Graphl.DrawLine (Penl, -5, Y, 5, Y)

Next Y

End Sub

MpoexT «CUCTeMa KOOPAMHAT» Ha A3bIKe
Visual Basic xpaHuTcs B nanke Windows-CD [[35~
.\IIKT9\VB2005\Cuctemb! koopauHaT
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*NpakTuyeckas pabora4.12

MpoekT «<AHnmauus»

AnnapaTtHoe M nporpaMMHoe odecneuenue. Komnbiorep ¢
VCTaHOBJIEHHOU onepannoHHoi cucremoil Windows.

Ilens patorsr. Hayuureea cosgaBaTh aHMMAIIAIO B CHUCTE-
Max 00BeKTHO-OPHEHTHPOBAHHOTO TPOTPAMMUPOBAHUA,

3ananme. PaspaboraTs NpPOEKT, B KOTOPOM pealu3yercs
«nosiet 6abouku». [lnd cCO3XAHUSA NILTIO3UHM B3Maxa KPbLIbAMHI
ABa uaobpaxkeHUsT 6a00YKH («C PA3BEPHYTHIMU KDBIABAMH» U
«CO CBEPHYTHIMH KPBLLIBAMHM » ) ¢ ONIPeeIeHHON YacTOTOMH BLIBO-
AATCA B NOJIe pUucoBaHUsA. 18 co3gaHus UILIIO3UNA IBUIKEHUSA
DU KaXKJA0M B3MaxXe KOODAWHATHE H300pakeHMs M3MEeHATCHA
Ha ONpeJleIeHHYIO BEeJIUUHHY.

IIpoekr «CHecremsbl KOOpAMHAT» HA A3BIKEe 00BEKTHO-
& OPHEHTHPOBaHHOTO Nporpammuposanus Visual Basic
=B
= 2005

1. BanycTurs cucreMy OOBEKTHO-OPHEHTHPOBAHHOTO IIPO-
rpaMmmuposanus Visual Basic 2005 xomangoii [ 11 pozpammot-
Visual Basic 2005 Express Edition].

Cospanum rpadudecknit uaTepdeiic npoexra.
2. ITomecruts Ha dopmy (puc. 4.12.1):

e rpaguyeckoe mose PictureBoxl, Koropoe 6Gyxer wuc-
IOJIB30BATBECH B KadecTBe 06J1acTH PHCOBAHHUSA;

e 00BeKT Timerl, AJMdA NePUOAHMIECKOTIO BBEIBOJIa H300paxe-
HUs HA rpa@uyecKoe I10JIe, KOTOPLIH BBI3LIBAET COOBITHE
Tick uepes3 omnpejesleHHBIE IOJB30BATENEM HHTEPBAJIBI
BPEMeHH.

IlepuograrOCTh COOBITHSA Tick MosKeT ObITH 3aJ1aHA B CBO-
c¢TBe Interval, U3MepsAeMOM B MUJITACEKYHAAX (MoKeT usMe-
HATBeA oT 0 po 65535).

3. BerienuTs 06beKT Timerl U ¢ MOMOIIBIO AUATIOIOBOIO OKHA

Ceoiicmea NpUCBOUTL CBOMCTBY Interval smauenme 100,

a cpolicTBy Enabled — smauenme True.

Cospaagum 3aroroBKy 00paGoTuMKa COOBITHS IIEJTYKOM ITO
o0berTy Timerl:
4. Private Sub Timerl Tick(..)

End Sub
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Bribepem B KauvecTBe obJyacTH pHcOBaHMA rpaduueckoe
moye PictureBoxl.

HcnonbayeM B KadyecTBe u30bpaykeHus 6abouKM «C passBep-
HYTBIMM KpbLIbAME» rpadudeckuii daitn bfly1.bmp, a usobpa-
JHEeHMs «CO CBEPHYTHBIMHM KpBUIBAMU» — rpadudecknii daiina
bfly2.bmp.

Ob6bsaBuM rpaduueckue odbeKTHl Imagel M ImageZ M CO-
3Aa1AM UX U3 (haisIos ¢ noMornso GyHrnun Image . FromFile ().
ApryMeHTOM (QYHKIUU ABJISETCH NYTh K rpadudeckomy daii-
JIy, & TaKKe ero uMs.

JLsi TOro 4TOOBI IPU KasKA0M COOBITHM Tick BRIBOAUTD 110~
MepeMeHHO TO OIHO, TO Apyroe udobpaskeHne 6a60YKM, UCIIOIb-
3yeM JIOTHYEeCKYI0 nepemMenuayo £1gl. IIpu kamaoM coGLITHH C
noMoreio oneparopa If-Then-Else B OJHOCTPOYHON (popme
6yzemM MeHATE ee 3HaueHue ¢ True Ha False uiu, HaobOpOT, C
False Ha True. 3areM ¢ HCHOJIB30BaHMEM oOlepaTopa
If-Then-Else-End If B mHOrocTpouHoi opme 6yjaeM BBIBO-
JAUTH B 3aBUCHMOCTH OT 3HAUYEHHS JIOTMYECKOH NepeMeHHOM
f1gl To uam MHOe H3oOparkeHue 6a60UKH.

BriBox usobpaskenusi Ha o0sacTh pHcoBaHHA Oyaem ocy-
[IeCTBJATH C MOMOIILI0 MeToAa DrawlImage (Imagel, X, Y),
apryMeHTaMH KOTODPOTr0 SBISAIOTCA M300pakeHue U KOOpAUHA-
THI €ro JIeBOr'0 BEPXHEro yria Ha o0/acTH PHCOBAHUA.

Ilns pealusanuy MepeMelleHds U3 HUMKHEro JIeBOro yria
rpadmyecKoro moJifg B IPaBhIA BEPXHUN yIoJ CMECTHM OChb KO-
opauHat Y BHM3 Ha 200 Touex M NpH KakAoM coObiTum Oyaem
VBEJMYUBATh KoopauHaTy X ¥ YMEHBIIATH KOOpAUHATY Y.

B pesyabrare 06paboTunK COGBITHA NPHMET CJEAYIOIMIU
BHJ:

5. Dim Graphl As Graphics

Dim Imagel, Image2 As Image

Dim X, Y As Single

Dim flgl As Boolean

Private Sub Timerl Tick(..)

Graphl = Me.PictureBoxl.CreateGraphics()

Imagel =

Image.FromFile ("\IIKT9\VB2005\Aummauma\bflyl .bmp")
Image2 =

Image.FromFile ("\IIKT9\VB2005\Anmmauma\bfly2 .bmp")
If flgl Then flgl = False Else flgl = True
Graphl.TranslateTransform(0, 200)
If flgl Then

Graphl.DrawImage (Imagel, X, Y)
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Else
Graphl.DrawImage (Image2, X, Y)
End If
X Z =+ §
Y =Y - 5
End Sub

6. Banycrurs npoexr. B rpadmu-

YEeCKOM IM0Jie HAYHETCS «II0p-
xaHue» 0a00YKM U3 HUIKHEro
JIEBOTO yria rpaduyecKoro
I0JIA B IPABBIA BEDXHUM YIOJI.
Juia  HM3MeHEHMS  YacTOTHI
«IIOPXaHUA» HEOOXOOHMO H3-
MEHHUTL y oO0BeKTa Timerl
3Ha4YeHHe cBolicTBa Interval.
1 u3MeHeHusI CKOPOCTH I10-
Jera Heo0XOAUMO HM3MEHHTH
Iar U3MeHeHUs KOOPAMHAT.

MpoekT «AHUMaUUsi» Ha A3bIKe
Visual Basic xpaHuTcsa B nanke

\IKT9\VB2005\Anmmanmsi\

7 Arsmsnayen

Puc.4.12.1. NMpoekT
«AHUMaLna»

Windows-CD [~

MpakTuyeckue paboTsl K rnaese 5
«MoaenupoBaHue u popmanusaums»

&

YcraHOBHUTE:

BAHHOI'O IporpaMMUpoOBaHNA
Visual Basic 2005;

® JJIEKTPOHHBIE TAGJIUIIBI
OpenOffice.org Calc;

® cuCTeMY O0BeKTHO-OPUEeHTHPO-

‘ VisualStudio-CD bg
| Windows-CD w

=5 Y

® JJIEKTPOHHLIE TAGIUIIbI

OpenOffice.org Calc

== ]
Avctpubytme llg.
e onexTpomHsle Tabmuunsr Microsoft | Microsoft Office
Excel [ EQ_J
VCeTaHOBUTE: Linux-DvD  IIF

=
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*MpakTuyeckas padora 5.1
MpoekT «Bpocanue maymka B NIOWAAKy»

AnmapatHoe u nporpammMuoe obecneuenne. Komneiorep ¢
yCTaHOBJIEHHOIT onepanuorHoii cucremoit Windows miu Linux.

Ileas pa6orsl. Hayunrhes co34aBaTh KOMIIBIOTEPHBIE MOJe"
J¥ IBUMKEHUS HA sB8BIKe 00BeKTHO-OPMEeHTHPOBAHHOI'O IIPO-
rpammupopanus Visual Basic uin B 31eKTPOHHBIX TAOIMIIAX.

3amanne. PagpaboraTh MPOEKT, B KOTOPOM BU3YyaJIM3UpyeT-
CA TPAeKTOPHUs ABUKEHHS Tesa, OPOIIeHHOTO IO YIVIOM K Iro-
PH30HTY, ¥ BBIACHAETCHA, NOMAAET JIU OHO B INIOMIAAKY ONpese-
JIEHHOM JJIMHBI, HAXOAANIYIOCH Ha 3aJaHHOM PACCTOSHHH.

m Ipoexr «Bpocanme MAuMKa B IUIOIIAJKY» Ha S3BIKE
06'HEKTHO-OPHEHTHPOBAHHOTO POrpaMMHPOBAHNA
©.%| Visual Basic 2005

(1

1. B omepanuonHoii cucreme Windows 3amycTHTE CHCTEMY
00'beKTHO-OPUEHTUPOBAHHOr0 Tporpammuposanus Visual
Basic 2005 xomaupoit [IIpozpammvui-Visual Basic 2005
Express Edition].

CosgaauM cHauasa rpadudecKkuil nHTepdeiic mpoeKTa.
2. PaamecTuts Ha hopme (puc. 5.1.1):

e UETHIPE TEKCTOBBIX moJsd TexCBox AJdA BBOIA 3HAYEeHUH
HavaJbHOHU CKOpPOCTHU U yriia Opocanus MsSYNKa, paccTofA-
HHA 10 IJIOIIAAKH U ee AJIHHBI;

e /BAa MeTKH Label AJisi BEIBOJA KOODAMHATHI X MAIUKA B
MOMEHT MaZIeHN A HA MOBePXHOCTh ¥ TEKCTOBOrO cooduie-
HHASA 0 peayJsbrarax 6pocka;

e JecATh Haanuceil Label ansA obo3HaUYeHHs Has3HaYeHH S
TEKCTOBBIX I10JIeli (MMeH mepeMeHHbIX ¥ eINHHI U3Mepe-
HHUS).

3. Co3maTh MOpOTPAMMHBIN Koz obOpaboTumka coObITHA,

KOTOPBIN Oompeessfer NonajaHue MAYUKa B ILIOIIAAKY:

e O0'bABUTH BeIlleCTBEHHbBIE KOHCTAHTHI OAHHAPHOMH TOUHOC-
TH G (yckopeHue cBo6ogHOTO najeHusa g) u Pi (4ucio n);

e 00BSBUTH BellleCTBEHHBIE NepeMeHHbIe ONWHAPHON TOY-
HocTH V0 (Ha4aabHas CKOPOCTB Ug), A (Yyroma opocaHusa o),
S (paccTosHUe X0 IIOMAAKH §), L (AnuHa niaomaaku l), X
u Y (KoopAuHATHI MAYUKA), T (Bpems);

e IIPHCBOUTHL NepeMeHHbIM VO, A, S, L. 3HaUeHUs, BBEICH"
HbIE B TEKCTOBBIE IT0JIS, C HCIOJIb30BaHNEeM QYHKIIMH IIpe-
o0pa3oBaHUA CTPOKH B BEIleCTBEHHOE YHCJIO Val();
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7]

® BLIYMCJIHUTH KOOPAHWHATY MAYHUKA X B MOMEHT IIaJleHUs Ha

IIOBEPXHOCTD,

® BBIBECTH KOOPDAMHATY X MAYHKA HAa MeTKY Labell;
® BBIBECTH TEKCTOBOE co0OIeHHe 0 pesyjbraTax 6pocka B

Iojle MeTKHM Label2 ¢ WHCHOJB30BAHHEM OIEpaTopa
Select Case, B KOTODOM B Ka4eCTBE YCJIOBHS ITPOBepS-
eTcs 3HaYeHUe MepeMeHHOH X.

B ssbike nporpammupoBanusa Visual Basic aprymenTst
TPHUTOHOMETDPHYECKHUX (DYHKIUM Sin (), Cos () u Tan ()
3ajarTcA B paaMaHax, a yroj 6pocaHuA MAYMKA MBI Oy-
AeéM BBOAUTE B rpaxycax. Iloaromy Heobxoaumo npeobpa-
30BATH 3HAYEHHE YIJIA U3 TPAAYCOB B PAJHUAHLI C UCIIOE-
30BaHMEM KOHCTAHTHI Pi.

4. ITomecturs Ha hopmy KHOIIKY Buttonl M co3zgaThk AJs Hee

coObITHITHYIO Iponeaypy Button 1 Click():

Const G As Single = 9,81
Const Pi As Single = 3.14
Dim VO, A, S, L, X As Single
Private Sub Buttonl Click(..)

'BBOO HaYaNbHEIX 3HAYEHMIT

V0 = Val (TextBoxl.Text)
A = Val (TextBox2.Text)
S = Val (TextBox3.Text)
L = Val(TextBox4.Text)

'BEIYMCIIEHME KOODAMHATE MAUYMKA B MOMEHT naneHus
'Ha nnowanxy

X = V0°2*Math.Sin (2*A*Pi/180) /G
Labell.Text = X

'llonamarMe B IOHMANKY

Select Case X
Case Is < S

Label2.Text = "Hegmonet"
Case Is > S + L
Label2.Text = "lepener"
Case Else

Label2.Text = "[onamaHue"

End Select
End Sub
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Ilnst BU3yanusanuy (OpMabHOM MOJIe/IM IIOCTPOMM TPaeK-
TOPHUIO ABMIKEHUA Teja (rpadyuK 3aBUCUMOCTH BBICOTEI MAYHKA
HaJl HOBEPXHOCTHIO 3€MJIM OT AaJbHOCTH IIOJIeTa).

5. IloMmecTUTh JONOJHHUTEJIbHO Ha (hopmy rpagudyeckoe moie
PictureBoxl (eM. pue. 5.1.1). C moMomipio AUAJIOTOBOTO
oxua Ce0ilcmeéa yCTaHOBUTH C MCIOJIb30BAHMEM CBOMCTBA
Size pasmep moius, Hanpumep 400;220.

B obOpabGoTumke coObITHS OCYIIECTBMM IpeoOpasoBaHue
KOMIOBIOTEPHOH CHCTEMBI KOOPAMHAT rpaduuecKoro moJjid B Ma-
TeMATHYECKYIO CUCTEeMY KOODAMHAT, YA0OHYIO AJISA IOCTPOEHHUSA
TpaeKTOpUH ABIKeHHA. HapucyeM ocH KOODAMHAT M HaHECEM
HA HUX IIKAaJBL.

<11 4.11. NpaxTuyeckas pabota «MpoekT «Cuctembl KOOPAUHATY

B MaTeMaTHuecKoi cucreMe KOOPAUHATEI HAXOJATCA B Aua-
masoHax 0< X <400 u -20 <Y < 200. TpaekTopus ABUIKEHUA
MA4YHKa, CKOpee Bcero, Oyaer B JualasoHe KOOPAMHAT
0<X <40 mu0<Y <20 m. CiegoBaTesbHO, HEOOXOAUMO yBe-
auuuThk macmrad rpaduxa B 10 pas:

e KOODAMHATHI TOUYEK rpaduka HeOOXOAMMO YMHOMKHUTE Ha

10;
e 3HAUEHMS HIKAJ oceil paszenauTs Ha 10.

ITocTpoeHue TPAEKTOPUH OCYIIECTBUM B IHKJE CO CHETHH-
KoM (KoopauHAaTa X) ¢ MCIIOJIBE30BAHUEM METO/fa PUCOBAHU A TOY-
Ku DrawEllipse (Penl, X * 10, Y * 10, 1, 1), BXOTOpOM
KOOPAMHATAMH TOYKH ABJAKTCA KOODAHHATBEI MAYHKA:

6. 'O6raBneHME NepeMeHHEX
Dim X, Y, T As Single
Dim Graphl As Graphics
Dim Penl As New Pen(Color.Black, 4)
Dim drawBrush As New SolidBrush(Color.Black)
Dim drawFont As New Font ("Arial", 10)
'ObpaboTumnK COOBITUA
Private Sub Button2 Click(..)
Graphl = Me.PictureBoxl.CreateGraphics()
'MeyaTes mMKad MaTeMaTHYeCKOM CHCTEME KOOPOMHAT
B KOMIIBIOTEPHOM CHUCTEeMe KOOPpHMHAT
For X = 0 To 400 Step 50
Graphl.DrawString(X / 10, drawFont, drawBrush,
% = 15, 208)
Next X
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For Y = 0 To 200 Step 50

Graphl.DrawString (Y / 10, drawFont, drawBrush,
0, 200 - Y)

Next Y

'llpeobpasoBaHme KOMIBOTEDHONR CHCTEME KoopnMHaT
'B MaTeMaTHMYECKYI CHUCTEMYy KOOPAMHAT
Graphl.ScaleTransform(l, -1) 'Mlosopor ocu Y
Graphl.TranslateTransform(0, -200)

'CoBur nmo ocum Y

'PricoBaHMe oOCel MaTeMaTHMYeCKOH CHMCTEME
'koopOmuHaT

Graphl.DrawLine(Penl, 0, 0, 400, 0) 'Oce X
For X = 0 To 400 Step 50 ‘3aceukyr Ha ocu X
Graphl.DrawLine (Penl, X, 0, X, 10)

Next X

Graphl.DrawLine (Penl, 0, -20, 0, 200) 'Ocep Y
For Y = 0 To 200 Step 50 'Baceuky Ha ocu Y
Graphl.DrawLine(Penl, 0, Y, 10, Y)

Next Y

'Mnomanka

Graphl.DrawLine(Penl, S * 10, 4, (S + L) *
10, 4) 'HocTpoehnme TPaeKTOPMM HBMKEHUS MIUUKA

For T = 0 To 10 Step 0.1

Y = V0 * Math.Sin(a * Pi / 180) L e O A A
X = V0O * Math.Cos(A * Pi / 180) =*= T
Graphl.DrawEllipse(Penl, X * 10, Y * 10, 3 [
Next T

End Sub

Komnsrorepusrit skcnepumenrt. BpegeM npoussBosbHBIE
3HaYEeHMA HaYaJbHON CKODOCTH H yryia OpocaHMs MAYMKA, CKO-
pee BCero, ero nonagaHu B IJIOIaaky He Oyzaer. MeHsas oquH U3
nlapaMeTpOB, HAIPUMep yroJ, IIPOM3BeAeM MNPHCTPEJKY, HC-
NOJIb3YsA M3BECTHBIN APTHJIEPUMCKHUN IIPHEM «B3ATHE B BUJI-
Ky», B KOTOPOM NpUMeHseTcHa a(PPeKTUBHLIA MeToJ <«IejeHHue
nonosnam». CHavasa HaiileM yroJ, TPy KOTOPOM MSYUK [epeJie-
THT ILUIOIIaAKY, 3aTeM yIroJjl, IPpX KOTOPOM MAYUK He JOJEeTHT J0
Hee. BeIuMCIMM cpefiHee 3HAUGHME YIJIOB, COCTABJSIOLINX «BUJI-
Ky», 1 IPOBEPHUM, IONAJeT JIM MAYHUK B ILTOIIAaaKy. Eciu o mo-
nazer B JIOMIAAKY, TO 3a4a4a BBINOJIHEHA, eCJId He MOoIajeT, TO
paccMaTpuBaeTCsa HOBAS «BHUJIKAa» W T. JI.
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7. SajIyCTHTH TIPOEKT ¥ BBECTH 3HAYCHUA HAYANLHON CKOPOC-
TH, YIJIa, PACCTOSARHS 20 MIIOHIaJKH U ee ANHEH.
IIenkryTh 00 KHOIKAM Bryucaums ¥ Iloxazame.

Ha gagnucuy 0yAVT BRIBEACHEI DE3Y ILTATH, & B rpacmyec-
KOM II0Je TIOHRUTCH TRASKTODNS IBHKeHHs TeJid.

8. Tlogo6paTs BHAYSHAA HAYAILHOM CHOPOCTY W yria 6pocaENs
MAYHKA, 00ecnedMBAIQIMNEe €10 NONAJ4HHE B INIOINATKY .
Hanpumep, Npu cKOpoCTH GpocaRus MAunka vy = I8 #/cu
yrie Gpocanua o = 34 zpad MATER DOUAJET B ITOMATKY
LIAEoi L = 2 M, HAX0AAIYIOCH HA paccroaEn S = 30 M,
Ha paccroauun x — 30.61514 .

- BBCEH S A ds o TURIRERY
Vo [_1_5 we

A |_31 pags

8 {_3_0 »

Ll 2w

¥ 3061514 w

Monaganue

Puc. 5.1.1. MpoekT «<Bpocadre MAYKKa B nnawanky=
Ha A3bike Yisual Basic

Mpoekt «GpocaHne MAwMKA B AROWAaKy»
Ha Azkike Visual Basic XpaHWTCA B nanke Windows-CD [3F
,_.\IIKTQWBZOOS\EpocaHn_q MAYMKa B nnowanky!

ABanu3 peaynbTaTos. [loayieHnas TOUHOCTh PACCTOAEHA
NoOaZaHZA MAURKA B Iomaaky x = 30,6 1514 m ne nmeer bu-
SHYECKOrO CMBICAA ¥ ONpefesIaeTcs THIOM mepemerHoi. Tax
kaK X ABIAETCHA NepeMeHHON 0INHapHOo TOYHOCTH, TO &€ 3HA-
YyeHUE BLIYECIASTCHA ¢ TOTHOCTHIO CeME SHATamux IEdp.
Hexoample IAHHER 38NAHb] ¢ TGUEOCTHIO ABYX 3HaTAIHX Udp,
IO3TOMY HelecoobpasHe PeaYasTaT OKPYIJIATE N0 TPex 3HAYA-
mirx umdp x = 30,6 M.

.;’ ITpoexkr «BpocaEHe MAYMEA B TAGATKY? ﬁ

> 2 B adeKTPORPEIX Tabaunax Microsoft Excel . ¥W
(s OpenOffice.org Calc = |
1. B onepanuonnoit cucreme Windows 3amyCTHUTh 3IEKTPOH-

Heie Tabmuoel Microsoft Excel woMamzofl [IIpozpammbi-
Microsoft Office-Micrasoft Office Excel] WiK 31eKTPOR-
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i

aeie Tabauns OpenOffice.org Calc komauaoit [ITpozpammsi-

OpenOffice-OpenOffice Calc).
Wnn:

B ONepanMoOHHOM cucTeMe Linux 3amycTUTh 2/1eKTPOHHBIE
rabauusr  OpenOffice.org Calc komampoit [ITpozpammo-

OpenOffice-OpenOffice Calc).

Ilocrpoenue TpaexkTopuu nBukenus maumka. [lis BBOIA
HAYaJBHONU CKOPOCTH GpOCAaHMA MAYUKA U, OYAeM HCIIOIB3O-
BaTh Adeiiky Bl, a ana BBOja yria 6pocanus — sdeiiky B2
(puc. 5.1.2).
Beenem B siveitku A5:A18 sHAUeHNA BpeMeHH f ¢ HHTEpBa-
aom 0,2 ¢ u BeruMcanM o hopMmyIam (5.1) 3HaveHUA Koopau-
HaT Teja X U y AJIA 3aJlaHHBIX 3HAUYEHHH BPEMEHH.

2. Beectu:

» B A4eiiky B5 dopmyry

=$B$1*COS(PAJUAHBI($B$2))*A5;

* B aAueiiky C5 popmyny

=$B$1*SIN(PAIIMAHBI($BS$2))*A5-4,9*A5%A5

B asiekTpoHHBIX TabIUIAaX apryMeHTH QYHKIHIT COS()n
SIN() sagarwTcsa B pagnaHax, MO3TOMY HeoOXO0AUMO Tpe-
00pasoBaTh 3HAYEHUS YIJIOB U3 IPAJIYCOB B PALMAHEI C IO~
mombio hyuknun PAJTMTAHBI().

3. Cronuposarh BBeZeHHbIE HOPMY-

Jgbl B Aveiltku B6:B18 u C6:C18
COOTBETCTBEHHO.

IMTonyuum B cronbue B sHauenus
KOOPAMHATHI MAYHAKA 110 ocu X, a
B croabne C — KOOpAMHATHI IO
ocu Y, BBEIYMCJEHHBIE JJIST OIpe-
AEJIEHHBIX MOMEHTOB BPEMEHH
(cM. puc. 5.1.2).

37 3= RAMET fEEe T el
4 Vo= 18,0 mic !
|2 o= 34,0 rpag
- - :

&t | x=vl0-cosat|y= vl sina: (- g12?2
5| 0,0 0.0 0,0
(& 02 | 30 18]
7 04 60, 32|
3 06 9.0, 43
"?%?"u.a ' 118 48]
10 10 14,9 5,

L 12, 0 w79 0000 50
2 14 208 4.5
|13 16 239 38|
" 18 26.9| 2.2
8 20 298 = 405
18 22 328 -1.6
W7 24 358 -4,1]
1 26 | 38.8| 7.0

Puc. 5.1.2. KoopguHats!
MAYMKa B 3aaHHble
MOMEHTLI BpEMEHM

Busyannaupyem moznens, mocTpous rpadur 3aBHCHMOCTH
KOOPAMHATBEI Y OT KOODAMHATHI X (TPAEKTODHIO ABMIKEHUS
Tena). [l MOCTPOEHHS TPAEKTOPHH ABVIKEHWA MAYMKA HC-
nosb3yeM auarpammy tuna I'pagurk.
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<11 3.3. NocTpoexue guarpamm U rpagumkos

4. IIpu mocTpoeHuu rpaduKa B Ka4eCTBe KATErOPUH MCIIOJb-
30BaTh AuAanasoH adeex B5:B18, a B kadecTBe 3HAUEHUIT —
nuanasol siueexk C5:C18 (puc. 5.1.3).

Y

00 30 80 90 119 149 17.9 20,9 239 26,9 208 328 358 388

Puc. 5.1.3. TpaekTopua ABUXEHUA MAYUKa

5. ITo noryyerHOMy rpad@uKy (TPA@KTOPUH JBUMKEHUS MATH~
Ka) MOJKHO KadeCTBEHHO CYyAHUTb, NONajeT JU OH B ILJIO-
MaJKy IpU 3aJaHHBIX HAaYaJbHBIX YCJIOBHUAX (paccTrosHUH
IO TMJIOMIA/IKY U €€ JJIUHBI).

MNMpoexT «Bhocauue MAYMKa B r;noﬁ.tanxyi
B 3MEKTPOHHbIX Tabnuuax xpaHuTca Windows-CD [[35~
B thaitne Model.xls B nanke ..\IIKT9\Model\

MNpakTuyeckan pabora 5.2
MpoexT «padpuyeckoe pelieHne ypasHeHus»

AnnapaTtHoe u nporpammuoe obecnedenne. Komneiorep ¢
yCTaHOBJIEHHOI onepanuonHoii cucremoit Windows uim Linux.

Ileas paborsr. HayuuTsca co3/laBaTh KOMIBIOTEPHBIE MO~
7Y peleHus ypaBHEeHU Ha A3bIKe O0BEeKTHO-OPHeHTHPOBAHHO"
ro nporpammvuposanus Visual Basic.

3apanue. PaspaboraTh NpoeKT, B KOTOPOM IpUOJIMKEHHO
rpaduyecKu pemaeTrcs ypaBHeHMe X~ — sinx = 0.

m IIpoext «'padmueckoe penrenre ypaBHeHHA» Ha A3bIKe
| 00’beKTHO-OPHEeHTHPOBAHHOI'O MPOrpaMMHPOBaAHUA
.5 Visual Basic 2005

1. B omepanuonHoi#t cucreme Windows s3amycTHTB. CHCTEMY
06'beKTHO-OPUEHTHPOBAHHOTO mHporpaMmuposanusa Visual
Basic 2005 xomampoit [IIpozpammwi-Visual Basic 2005
Express Edition].
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2. Paamectuts Ha dopme (puc. 5.2.1):
» rpajduyeckoe noje PictureBoxl, B KOTOpoM OyjeT ocy-
LIECTBJIATECA NOCTPOEHHE rpaduka GyEKUUH Yy = x° —
— sinx;
¢ KHONIKY Buttonl gaa samycka obpaboTumka cobGBITHSA,
PeaTH3yIoLIero nocTpoeHne rpadpuka.

B obfpaboTumke coBLITHA OCYIECTBUM npeobpasoBaHue
KOMIIBIOTEPHON CHCTeMEI KOODAUHAT TpaHYecKoro mojisg B Ma-
TEMaTHYECKYI0 CUCTEeMY KOODAUHAT, YAOOHYIO JJIS OCTPOEHUA
rpadpuka pysxnuu. HapucyeMm ocn KOOpAMHAT ¥ HaHeceM HA
HHUX MIKAaJIy.

&1 4.11. NpakTuyeckas pabota «poekT «Cuctema KoopguHaT»

B monyuennoit maTemaTuueckoii cucreme KOOPAMHATHLI HA-
Xoaarca B aumamaszoHax —150<X <150 u -100 <Y <100.
Oanako mis moucka KopHeil ypaBHeHUS HEOGXOAMMO OCTPO-
UTh rpaduk GyHKOUYN B AuanasoHe aprymenTa —1,5 < X < 1,5,
Ha KOTOPOM (DYHKIUS NPHHUMAET 3HAYEHUs] IPAMEPHO B AHa-
nasone —1 <Y < 1. CuenosaressHo, HEOGXOAUMO VBEJIUYUATEH
macmrab rpaguxa 8 100 pas:

¢ KOODAMHATHI TOYEK rpapuKa HeoOGX0JAUMO YMHOMXKHUTE HA

100;

® 3HA4YeHHsdA IIKaJ ocel pasmenuTh Ha 100.

IMocrpoerne rpaduxa (YHKOUH OCYIIeCTBHM B IUKJE CO
CYETUYMKOM (apryMeHT X) ¢ MCIOJIb30BAHUEM METO/IA PUCOBAHUS
TOYKM DrawEllipse (Penl, X * 100, Y * 100, 1, 1),BKo-
TOPOM KOODAMHATAMH TOYKM SABJIAIOTCA apryMeHT QYHKIINU B
3HaUYeHHe PYHKIIUH.

3. Dim Graphl As Graphics
Dim Penl As New Pen (Color.Black, 2)
Dim drawBrush As New SolidBrush(Color.Black)
Dim drawFont As New Font («Arial», 10)
Dim X, Y As Single
Private Sub Buttonl Click(..)
Graphl = Me.PictureBoxl.CreateGraphics ()
Graphl.Clear (Color.White)
'llevaTe mKan MaTEMaTHUYECKON CHUCTEeME KOOPOMHAT
B KOMIBIOTEPHONM CHUCTEME KOOPOMHAT
For X = -150 To 150 Step 50
Graphl.DrawString(X / 100, drawFont, drawBrush,
X + 150, BO)
Next X
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For Y = 0 To 200 Step 50
Graphl.DrawString((Y - 100) / 100, drawFont,
drawBrush, 150, 180 - Y)

Next Y

'[I[peobpa3oBaHne KOMINBOTEPHOM CHUCTEMB KOOPAMHAT
'B MaTeMaTHMYeCKYKl CHCTeMy KOOpIMHaT
Graphl.ScaleTransform(l, -1) 'IlosopoT ocH Y
Graphl.TranslateTransform(150, -100)

'"Coeur mo ocsM X u Y

' PycoBaHMe O©OCe MaTeMaTHMYeCKOM CHUCTEeMs
'KooOpOMHAT

Graphl.DrawLine (Penl, -150, 0, 300, 0) 'Oce X
Graphl.DrawLine (Penl, 0, -100, 0, 100) 'Oce ¥

For X = -150 To 150 Step 50 'Baceuku Ha ocu X
Graphl.DrawLine (Penl, X, -5, X, 5)

Next X

For Y = -100 To 100 Step 50 '3aceuxm Ha ocum Y
Graphl.DrawLine (Penl, -5, Y, 5, XY)

Next Y

'Tpagmuk QyHKLMM

For X = -1.5 To 1.5 Step 0.01

Y = X ~ 3 - Math.Sin(X)
Graphl.DrawEllipse(Penl, X ~ 100, Y * 100, 1, 1)
Next X

End Sub

3anyCTUTH MPOEKT HA BHINOJI- [y

HEeHHe U MeJIKHYTh 10 KHOIIKe
I'pagur.

I'padux GyHKIUYT IepecexKaer
ocs X TpH pasa H, CJefoBa-
TeJbHO, YpaBHEHHE NMeeT TPH
kopHa. Ilo rpadury rpybo
npubIMMKeHHO MOMKHO OIpe-
AeJHTH, 9T0 Xy = —0,9, x,~0
u x; ~ 0,9.

Puc. 5.2.1. MNpoexTt
«[padwnyeckoe peweHue
ypaBHEeHUs»

MpoexT «I"pa&mqecxoe pel.ueuiae ypaBHEHUA»
XpaHuTCs B nanke Windows-CD 35~
.\MIKT9\VB2005\I'pacpuueckoe pelueHue ypaBHeHus\
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w IIpoexkr «I'padmuueckoe pemenne ypasHe-
5 E% HHA» B 3JIeKTPOHHBIX Tabaumax Microsoft a

(8 Excel u OpenOffice.org Calc (=

1. B onepanuonnoii cucreme Windows 3a0yCTUTEL 3JIEKTPOH-
Hble rabmunbl Microsoft Excel komampmoit [ITpozpammbi-
Microsoft Office-Microsoft Office Excel] wnu JIEKTPO-
HHBIe Tabinubl OpenOffice.org Calc komangoit [IIpozpan-
Mmvt- OpenOffice-OpenOffice Calc].

W

B OepanMOHHOM cucTreme Linux sanycruts 2JIEKTPOHHEIE

rabmuner OpenOffice.org Calc komanzoii [IIpozpammbi-

OpenOffice-OpenOffice Calc].

Has rpaduueckoro pemeHuss ypaBHeHUS IIPeACTABUM
dyHKOUIO y = x° — sinx B rabnuuHOM dopme.

2. B nuanagon suyeex B1:P1 (puc. 5.2.2) BBecTy 3HaYeHHS ap-
rymenTa pysknuu or —1,4 g0 1,4 ¢ marom 0,2.

3. B aueiiky B2 BBemem (opmysTy BBIYMCICHMSA 3HAYECHHI
dyaknun =B1°3-SIN(B1) u cxomupyeM ee B AMANA30H
ageex C2:P2.

B TR E R A 19 [ KL 7
-1.4/-1,2/-1,0/-0,8/-0.6/-0,4/-0,2(0,0| 0,2/ 0.4| 06| 0,8/1,0(1,2[14
2|y =x3-sinx|-1,8/-0,8(-0,2| 0,2/ 0,3/ 0,3/ 0,2 0,0/-0,2|-0,3]-0,3]-0,2/0,2[0,8[1,8

Puc. 5.2.2. Ta6nuyHoe npeacTaeneque dbyHkuMM y = x° - sinx

4. [lns rpy6o nmpubIMKeHHOTO OmpeaeseHus KOpHeH ypaBHe-
HHSA IDOCTPOUTE Auarpammy tuna I'pagpuk.

3. MocTpoenne guarpamm u rpacukos

=x -sin
iy ? f X

20

Puc. 5.2.3. PeweHue ypasHeHus nytem NOCTPOEHUA
AvarpamMmmsl Tuna Mpaguk
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5. T'paduk dyHEKIHAM nepecexkaer ock X TpH pasa |, ClIef0Ba-
TeJIbHO, YPABHEHUE UMeeT TPH KOPHA.
I[lo rpaduxky OPHOAMIKEHHO MOMKHO ONpPeAeJHuTh, €TO
x,~0,9, x,=0mux;=0,9.

MpoekT «Tpaduueckoe peleHne ypaBHeHUA»
xpaHuTcs B chaiine Model.xls Windows-CD 125~
B nanke MIKT9\Model

MNpakTuyeckas pabora 5.3
MpoekT «PacnoaHaBaHue yaoo6peHnin»

AnnapaTtHoe u mporpamMHuoe obecneuenne. Kommsiorep ¢
VCTAHOBJIEHHOH ONepanuoHHON cucremoii Windows.

Ileas paGorsr. HayunThesa co3iaBaTh KOMIbIOTEPHBIE MO/JE"
JIM SKCIEPTHBIX CHCTEM Ha A3bIKe 00BEeKTHO-OPHMEHTHPOBAHHO"
ro mporpammuposanus Visual Basic.

3ananaue. PazpaboTaTh NpPoeKT, B KOTOPOM HeoOX0MUMO CO-
371aTh PKCIEPTHYIO CHCTEMY DACIO3HABAHHA ynobperuii. Bam
AaoTCa yA0OpEeHHA, XUMHAYECKHUe PEaKTHBEI U CIIPABOYHAA Tab-
JIWIIa TI0 B3aMMOAEHCTBHIO y00peHuil ¢ HEKOTOPBIMM PeaKTH~
BAMM U IpejJiaraercs pAaclo3HATb Kamioe U3 ya0oOpeHHniH.

m IIpoexr «Pacno3naBanue ynoOpeHuii» Ha sA3bIKe
06'beKTHO-OPMEHTHPOBAHHOTO  TPOrpaMMHMpOBaAHUA
®.%| Visual Basic 2005

1. B onepanmonHoit cucreme Windows sanmyCTHTE CHCTEMY
00BEeKTHO-OPUEHTHPOBAHHOIO IIPOrPAMMMPOBAHMA Visual
Basic 2005 komammoit [IIpozpammui-Visual Basic 2005
Express Edition].

IlepBhlit AT B 9KCIEPTHOH cUCTEMEe PACIIO3HABAHNSA peasn-
3yeM C MOMOINBI0 COOBITHIHON NPOLEAYPHI. Jlns peanm3aiiu
APYIMX IIAroB CO3JAJMM YeTbipe oOIIHe NponeAypsbl.

Cosgaaum rpadudecknii maTEpdEiic IPoeKTAa.

2. TTomecTuTs Ha dopmy (cMm. puc. 5.3.1):
e CITMCOK ListBoxl, B KOTOPHIH OyeM nmomMelmars pesyib:
TaTHl pacIO3HABaHMA (HasBaHUA yA00peHMUIt);
e KHOIKY Buttonl ans samycka o6paboTuura COOBITHA.

B cobnIrTriiHoN M 00IMX MPOIEAYypax 3aJaBaTs BOIIPOCHI U
pearupoBaThb Ha OTBeTHI N0JIB30BaTeJIA ﬁyﬂ]eM C UCHIOJB30BaHH-



284 Komnsiorepusiii npakTHEym

eM QYHKIOHUHU MsgBox (). Juanorosoe okHO QYHKIUH Oyzmert co-
AepKaTh BONpoc, KHONKH JJa u Hem w nuHbOpMAIHOHHBIN 3HA-
YOK O THIIe COODIIeHusA.

<1 4.5. DyHKUMM B A3bIKAX 06HLEKTHO-OPUEHTUPOBAHHOTO
W anropMTMUYECKOro NPorpaMmmMupoBaHuA

Hobasnenue HasBaHuit y106peHUI B OKHO CITACKA peanuay-
€M ¢ MOMOINBI0O MeToha Item.Add ().

Ilepsyio pasBuiKy sKCIepTHOH cucTeMBI (YCIOBHe Ilpu
é3aumodeicmeuu ¢ H,S0, evidensemes Gypuiil 2a3) peanusyem
B (popme cOOBITHITHOMN MpoueAypsl, KOTOPasd COJIEPKUT BBI3OBEI
obmux mponexyp llenousl () ¥ Coms () :

3. Dim A As Byte

Private Sub Buttonl Click(..)

A = MsgBox ("llpy B3auMMONEHCTEMM C cepHoOn

KMCJIOTOM BrenseTcs Oypeit ras?", 36,

"Mepsuit Bomnpoc")

If A = 6 Then llencusl() Else Comb()

End Sub

Has pacnosmaBanus ymobpeHmit nepBoi rpynnsl (1-ro m
2-ro) cos3ganum obmyio nponeaypy llesousl () (yeaosue ITpu
83aumodelicmeun ¢ pacmeopom werowu owywaemes 3anax
ammuara):

4. Sub Illenousl ()

A = MsgBox ("IlpM B3aMMOIEHCTBMM CO WEIOYLID

oumymaeTrcsa sanax amamaka?z", 36,

"Bropoit Bomnpoc")

If A = 6 Then ListBoxl.Items.Add

("1l.AmMmmaunas cenurpa")
Else ListBoxl.Items.Add
("2.Harpueras cenurpa")
End Sub

s pacnosuaBaEus yao6peHuit BTOpoii rpynmsl cHaYama
Heo6XoAuMo co3aaTh O6IIyI0 mpomeaypy Cosns () (ycioBue
ITpu e3aumodeiicmeuu ¢ BaCl, evtnadaem Geaviii ocadok), Ko-
TOpas COAEepPHUT BBIBOBBEI 00X npoumenyp llemouw? () m
BHewxmit_Bum () :

5. Sub Cons ()

A = MsgBox("Ilp¥ B3auMMOOEMCTBMM C CONBLD

BenanaeT Genei ocamox?", 36, "Bropoi sonpoc")

If 2 = 6 Then Illenoun2() Else BuewHwmit Bun ()

End Sub
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[lsist pacno3HaBaHUA 3-T0 U 4-T0 yAOOpeHmit co3AaTh OOIIYIO
nponeaypy llenous?2 () (yenosue IIpu 83aumodeiicmsuu ¢ pac-
MeopoM ULeslonu ouyuiaemeca sanax ammuara):

6. Sub 1llenous?2 ()

A = MsgBox ("llpu B3aMMONEMCTBMM CO WENOYbR

omymaerca =3anax amumaxa?", 36, "Tperun Bonpoc")

If A = 6 Then

ListBoxl.Items.Add ("3.Cynsdar ammonua")
Else
ListBoxl.Items.Add ("4.Cynepdocdar")

End Sub

Ilns pacniosHaBauusi 5-ro 1 6-ro yaobpenunii cosaaTh 0bmIyIo
nponeAypy Bremsuii sun () (ycnoBue BrewHui 6ud — poso-
8ble KpUCMAaJLiibl):

7. Sub Buemnu#_Bun ()

A = MsgBox("Poszosme xpucramm?", 36,

"TpeTwmit BOnpoc")

If A = 6 Then

ListBoxl.Items.Add("5.CunsBuHMUT")

Else ListBoxl.Items.Add("6.KanuitHas cons")

End Sub

KomnbloTepHbli sxcriepumenTt. Pabora ¢ 9KCIepTHOM cuc-
TeMoii mo3BosuT Hosee ahheKTUBHO CIIAHKPOBATE U NPOBECTH
pacrosHaBaHue yjJo0peHUit B Ipolecce BBITIOJIHEHUA nabopa-
TOPHOH padoTHI IO XMMMM.

8. 3anmycTUTE MOPOEKT e~
4yKoM @0 KHOnKe Pacnos-

BT —————

1.AMMHuavHas cenuTpa

Hamo.

DKcrepTHasi CHCTeMa Had- R, Sp e
P 3.Cynbgar aMMOHUA

HeT 3aJ1aBaTh BOIPOCHI, Ha 5.CUNbBUHUT

KOTOpbIe HAJO OTBeYyaTh HAa 6.KanuitHas conb

OCHOBE IIPOBOAMMBIX XHUMM-
yeckux onsiToB. IIpoaenats
NpOIEeAYPY PAaClIo3HABaAHUA
JIIA KajykAoro BellecTBa.

B peayaesTaTe B OKHO CHHC- Puc. 5.3.1. PeaynbTtarsl
ke 6yAyT BhIBEIeHBI HA3Ba- pacnosHaeaHus yaoopeHuin
HUSA BCcex ypobpeHmii.

Mpoekt «Pacno3HaBaHue yaoGpeHuin»
Ha siabike Visual Basic xpanutcs B nanke  Windows-CD I35
.\MIKT9\VB2005\PacnoaHaBanme yaobpennin\
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MNpakTuyeckas pa6ora 5.4

MpoekT «Moaenu cuctem ynpasnenus»

AnnapaTHoe u nporpamMmuoe obecrniedenmne. Komnpiorep ¢
YCTAHOBJIEHHOM omepanuoHHOM cucremoit Windows.
Heas paGorsr. HayunTsest co3aBaTh KOMIBIOTEPHbIE MOJe-
JIM CUCTeM ynpasjieHus 0e3 oOpaTHOM cBfA3M, ¢ 06paTHOMH CBS-
3bI0 M aBTOMATHYECKOI 0OpaTHOM CBS3HI0 HA A3BIKE 00BEKT-
HO-OPHMEeHTHPOBaHHOTO nporpaMmMmupoBanusa Visual Basic.
3apanune. PazpaGoTars MpPOEKT, B KOTOPOM yIIPaBJIAeMBIM
o0beKTOM OyZeT TOuKa, KOTOPYIO YIPaBIAMIANT 00beKT (0Ib-
30BATeJIb) NOJKEH IePeMEeCTUTh B LEeHTD MHIIeHH (oxpysxHOC-
TH). IIpsiMoe ynpaBiieHue nosoxennemM TOUKn 6yaem IIPOHU3BO-
AUTH TYTEM HaMKaTUA Ha KHONKH, KOTODhIe MepeMemaoT
00'BeKT BJIEBO M BIIPABO, BBEPX U BHUA. Paccmorpum Tpu Bapu-
aHTa:
1) obpaTHasA CBA3L OTCYTCTBYeT, TaK KAK TEKYIIHe MOJOMKe-
HUA TOYKH B IIpoOliecce YIPABJIEHUS HEBUANMEL;
2) obpaTHas CBA3HL NPHUCYTCTBYET, TAK KaK TEKYIIMe TIOJI0MNe-
HHUA TOYKH B MpoIiecce YIPABIEHUA BUIMMBI;
3) aBroMaruyeckas obpaTHAN CBA3L HPHUCYTCTBYET,

w IIpoextT «Mogenu cueTeM ynpaBiaeHMs» HA S3BIKe
00BEKTHO-OPHEHTHPOBAHHOTO IIPOrpaMMHpPOBAHUSA
Visual Basic 2005

1. B onepanmonnoii cucreme Windows sanycrurs cUCTEMY
O0'BEKTHO-OPHEeHTHPOBAHHOIO NporpaMMupoBanus Visual
Basic 2005 wxomanpoit [IIpozpammei-Visual Basic 2005
Express Edition].

a's

Bapuant 1 «Cucrema ynpasinenus 6e3 o6paTHOH CBAZH».
Has cospanus rpadmyeckoro uuTepdeiica NIPOEKTa IOMECTHM
Ha opmy (puc. 5.4.1):

2. ¢ rpaduyeckoe nose PictureBoxl, mo KoTopoMy OyeT me-
peMeImarbcsa TOYKa;

* KHONKY Buttonl ansa sanycka obpaboruymka coObITHA,
pPeamu3yIONIero BhIBOJ IIEPBOHAYAJBHOIO IOJOKEHUSA
TOYKH M MHIIEHH (OKPYKHOCTH);

e YeThIPe KHOOKHM Button2, Button3, Button4 u Buttonb
AJIS YIpaBJIeHWA ABUKEHUEM TOYKH;

¢ KHOIKY Buttoné mna samycka obpaborumka coOpITHA,
pPeanu3yIouiero BbIBOJ KOHEYHOI0 MOJOKeHUS TOUKH.
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3. Beigenurs 00beKT PictureBoxl M ¢ IIOMOIIBIO AMAJOrO-
poro okHa Céolicmeéa YCTAaHOBUTE JIJIA CBOMCTBA Size 3HA-
yenue, Hanpumep, 200;200.

Cosgagum 06paboTuur cOOBITHA, PeaIU3yIONero pucoBa-
Hue B rpaduUYecKoOM moje TOYKM (ympaBiaseMoro o0beKTa) M
OKPYIKHOCTH (MUIIEHH).

IIpu kaxkaoM samycke obpaborunka cobbiTHs OyeM pHCO-
BaTh TOYKY C PasiIMYHBIMEM KoopauHaramMu. Ciryuaiinbie 3HaYe-
HUA KOOPJAUHAT MOJYYHUM C IIOMOIIBIO OIIepaTopa Randomize ()
n (pyHKOHH Rnd (), KOoTOpas reHepHpyeT caydyaifHble YUCIa B
naTepBase 0 < X < 1. Hayaspable KOOPANHATHI TOYKH AOJIZKHBL
OBITH 3aJaHEI MEJBIMH YHCJIaMH M COOTBETCTBOBATH pasMepam
rpaduueckoro mons, T. e. 0 < X < 200u 0 <Y < 200. IlosTomy
gHaueHHA (PYHKIMHA Rnd () HeoOXOAUMO YBEJIUYNUTE B 200 pazu
BBIZIEIMTH HEJYI0 YacTh YHMCJa ¢ MCMNOJIb30BaHMEM QYHKIUM
Ent ().

Ilns pucoBaHUSA B rpa)MuecKoM IoJie TOYKH U OKPYKHOCTH
HCIIOJIb3yeM rpaduyecKkue MeTOABL.

4, Dim Graphl As Graphics
Dim Penl As New Pen(Color.Black, 3)
Dim Brushl As New SolidBrush(Color.Black)
Dim X, Y As Integer
Private Sub Buttonl Click(..)
Graphl = Me.PictureBoxl.CreateGraphics ()
Graphl.Clear (Color.White)
Randomize ()
X = Int(Rnd() * 200)
¥ = Tnk(Ragd) ™ 200)
Graphl.DrawEllipse (Penl, X, Y, 2,  2)
Graphl.FillEllipse (Brushl, X, Y, 2, 2)
Graphl.DrawEllipse(Penl, 90, 90, 20, 20)
End Sub

YeTpipe 06paboTdnKa cOOBITHI MepeMeIeHUs TOUKH BJIeBO
¥ BIPABO, BBEPX M BHHU3 AOJIKHBI 00ecreunBaTh COOTBETCTBYIO"
Imue U3MeHeHusi KOOpAWHAT Touku. B KOMIIBIOTEPHOM cHCTeMe
KOODPAMHAT AJsi NEPEeMeleHHs BJIeBO KOODJAHWHATA TOYKH X
OJMIKHA YMEHBITATHCS, a U1 HepeMelleHus BIPAaBO YBeJInIn-
Barecd. J18 mepeMeInienns BHH3 KOODJAMHATA TOYKH Y JOJIXKHA
YBEeJIMYABATHCH, a VA IepeMelleHHA BBEPX — YMEeHbIIAaThCH.

O6paTHas CBA3b JOJKHA OTCYTCTBOBATE, IO3TOMY TeKyI{1e
[IOJIOKEeHNUsA TOYKM He OyayT orobpakarbcd B rpadHYecKoM
IoJie.
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Hanpumep, ob6paGorumk cobGbITHA [MepeMeneEus TOYKH
BJIEBO OYIeT CAemVIOIIUM:
5. Private Sub Button4 Click(..)

X =X -1

End Sub

BoaMOHOCTS YBUAETH Pe3yJbTATEI VIIDABJIEHUHA, T. €. [0~
I1ajla TOYKa B EeHTD MUIIEeHN UJIK HeT, oGecieunBaeT oGpabor-
YUK COOBITHA BHIBOJA KOHEUHOTO IOJOKEeHUS TOUKH:

6. Private Sub Button6 Click(..)
Graphl.DrawEllipse (Penl, X, Y, ¢ 2)
Graphl.FillEllipse (Brushl, X, Y, 2, 2)

End Sub

7. 3anycTHTh IPOEKT W AJA BHIBOJA ITEPBOHAYAIBHOTO TIOJIO-
KEHUA TOUYKH ¥ MHUILIEHH EJKHYTH 110 KHONKe M uwenn u
mouka.

[llerukamMu MO KHOIKaM yIPABIeHUs HANpPABICHHUS repe-
MeIlleHUsl TOYKH (KHOIKHM CO CTPEeJKaMM) IOCTaApaThes Ie-
PEMECTUTh TOYKY B IEHTDP OKPYiKHOCTH.

IlenxkuyTs no kHONKe Pesysbmam. YupasieHue mepeMe-
IIeHHeM TOYKH MPOU3BOANTCS Oe3 o6paTHOH CBA3H, I103TO-
MYy IOMacTh B IEHTDP OKPYIKHOCTH JOBOJBHO TPYIHO.

M~

L ¥Ynpasnenwe Ges obparso

Puc. 5.4.1. Mopens cuctemsl ynpaeneus 6e3 06paTHOi CBA3M

MpoexkT «Yripaaneunn 6e3 obpaTHoOW cBA3U»
Ha A3bike Visual Basic xpaHuTcsa B nanke Windows-CD @'
-\IKT9\VB2005\Ynpasnenve Ges obpatHou cesiau\

Bapuanr 2 «Cucrema ynpasjaesus ¢ 00paTHO#M CBA3LIO». Ba
OCHOBY BO3bMEM MPOEKT «¥YIpaBieHue Oe3 oOpaTHON CBA3ZH».
st ocymecrsienns ob6paTHOi cBssu OyeM PHCOBATE TeKYIIee
MOJIO}KeHHe TOYKY B IpadUuecKoM I10JIe, 4 TAK¥Ke BEIBOJAUTE Te-
Kyll{e KOOPAWHATEI TOYKM Ha Haanucu (puc. 5.4.2).
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8. [lomecTuTs Ha GopMy ABe MeTKHU Labell u Label?2 ns BbI-
BOJIa TEKYIIHUX KOODAMHAT TOUKH.

B nporpaMMHBIe KOkl 00paGoTUYNKOB COOBITHI ITepeMerre-
HHUA TOYKM A0DABMM CTPOKH PHUCOBAHUSA TOYUKM M BBIBOJA HAa
MeTKH ee TeKymux xoopauHart. O0paboTuuk cOOBITHA NepemMe-
IMeHnuA TOYKH BJIEBO IIPUMET BUIL:

9. Private Sub Button3 Click(..)

X =X -1

Graphl.DrawEllipse(Penl, X, Y, 2, 2)

Graphl.FillEllipse (Brushl, X, ¥, 2, 2)

Labell.Text = X
Label2.Text = Y
End Sub

Puc. 5.4.2. Mogenb cucTemsl ynpasneHus ¢ o6paTHoi CBA3bIO

10. 3anycTUTH NIPOEKT M OCYIIECTBUTH IIOTIafaHue TOYKH B MHU-
IIeHb, MMEKIIYI0 KOOPAMHATBEI IeHTPAa OKPYMHOCTH
(100,100).

Jlerko y0eauThCs, UTO HCIOJB30BaHUE OOpPATHOH CBA3K
obecrneyuBaeT yBepeHHOe NoNaJaHue TOYKH B IEeHTP MUIIe-
HH.

MpoekT «YnpaeneHue c oGpaTHoﬁ CBA3LIOY
Ha fA3bike Visual Basic xpaHuTcsa B nanke Windows-CD I35~
.\MIKT9\VB2005\YnpaBneHne c o6paTHON CBA3bIO\

Bapuanr 3 «Cucrema ynpaBjieHHA ¢ AaBTOMaTHYeCKOH 06-
PATHOM CBA3BIO». 3a OCHOBY BO3BMEM IIPOEKT «YIpaBJeHHe C
0oOpaTHO! CBA3LIO».
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Y6epem u3 rpapuueckoro uaTepdeiica:

11. » yeTnlpe KHODKM Button2, Button3, Buttond wu
Button5 s ynpasjleHHMS JBUKEHHUEM TOUYKH M KHOIKY
Button6, BRIBOAAILIYIO pe3yJbTarT.

ITomecTum Ha rpaduyeckuit naTepdeiic:

12. « xHOOKY Button?2 Ansa cO3JaHHUA aBTOMATHIECKOR 06paT-

HOM CBA3H.

s ocymecTBIeHNs aBTOMaTHYECKOH 06paTHOM CBA3H Uc-
NOJBL3YeM KOPPEKTHPOBKY KOOPAMHAT € WCIOJL30BAHUEM
MHCTPYKIIUM BhIOOopa Select Case.

O6paboTuuk coGBITHA, Peasu3yoImuil KOPPEKTHPOBKY I0-
JOXKEeHHUA TOYKH, OPUMeT BU:
13. Private Sub Button2 Click 1(..)
X2 100
Y2 100
'ABTOMaTHYECKaA KOPPEKTHUPOBEKA KOOPIMHATE X
Select Case X2 X1
Case 1Is
X1 X1
Case 1Is
X1 X1
Case 1Is
X1 X1
End Select
'ABTOMATHYECKaES KOPPEKTHUPOBKA KOODPIMHATH Y

>
+
<

(- S = S

Select Case Y2 - Y1

Case Is > 0

Y1 = ¥1 # 1

Case Is < 0

¥l = %] = .1

Case Is = 0

Y1 = Y1
End Select
Labell.Text = X1
Label2.Text = Y1
Graphl.DrawEllipse(Penl, X1, Y1, 2, 2)
Graphl.FillEllipse (Brushl, X1, Y1, 2, 2)

End Sub

14. 3anycTHTEL IPOEKT ¥ Ha)kaTHeM Ha KHomKy Illar ocymecr-
BHTH [ION&/JaHNe TOYKU B MUILIEHb, UMEIOIIYI0 KOOPAHHATHI
nenTpa okpyssaoctH (100,100) (puc. 5.4.3).
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T Ynpasnenue c asToMaTHYECKOH

MuleHs U TOUKa.

G-\
| War |

Puc. 5.4.3. Mogens CUCTEMbI YNIPaBNeHna
C aBTOMaTU4eckoi 0bpaTHoON CBA3LIO

MpoekT «YnpaBnexnue c aBTOMaTUYecKON

obpaTHOW CBA3LIOY»

Ha sizbike Visual Basic -

XpaHuTCs B nanke Windows-CD I35~
MIKT9\VB2005\YnpaeneHue

C aBTOMaTM4eckoi obpaTHOM cBA3bo\



OTBeTbl 1 peLwieHus

K 3agaHuUaMm

AN CaMOCTOSITEJIbHOro
BbINONIHEHUS

Fnasa 1. Kogupoesanue n o6paborka rpadpuyeckoin
U MynbTUMeauinHon nHpopmaumm

1.1. Orer Nt 2.
1.2. 100 6uros.
1.3. 100 6aiiros.

1.4. Paspemasonias cnoco6HocTs ckanepa 1200 dpi (dot per inch —
TOYEK Ha AI0IM) O3HA4YaeT, 4TO Ha OTpe3Ke JAJAUHOM 1 mI0iiM
craHep crnocoben pazauuuTs 1200 Touexk,

ITepesesem paspemaioniyio cnocobHOCTL CKaHEPaA U3 TOYEK Ha
moiM (1 groitm = 2,54 ¢M) B TOYUKH Ha CaHTHUMEeT]:

1200dpi: 2,54~472 rouex/cMm.

CrenoBaresnbHO, pazMep H300pDAYKEHHS B TOYKAX COCTABHT
4720 x 4720 Touek.

Ofmiee KOIHYECTBO TOYEK U300paKeHUA PABHO:
4720-4720=22 278 400.

HudopmanuoaHsiit 00beM (aiina paseH:

24 6ura-22 278 400 = 534 681 600 6uros ~ 64 MoaiT.

1.5. Berpasum pa3mep AUAroHAJIHM B CAHTHMETPAaX:
2,54 cm/g1oiim - 17 moiimoB = 43,18 M.
¥ cTaHZapTHBIX MOHHTOPOB COOTHOLIEHHE MEXY BHICOTOH U
MHUPUHOH akpaHa pasHo 0,75.
Onpegennm mupuHy sxpasa. Ilycrs mupuea sKpaHa paBsHa L,
Toraa Beicora papHa 0,75L. ITo Treopeme IIndaropa umeem:
L%+(0,75L)>=43,182,
1,5625L%~ 1864,5,
I2~1198,
L= 34,5¢cMm.
KosmuecTBo TOUEK 110 IIMPUHE 3KPAHA PABHO:
345 mm: 0,28 mm = 1232,
MakcuMaabHO BO3MOMHBIM paspelleHHeM sKpaHa MOHHTODA
ABnaercsa 1152 x 864.
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1.6. liner WHTeHcHBHOCTb 6a30BbIX UBETOB
KpacHbiia 3eneHbi Cunuii
YepHblid 00000000 00000000 00000000
KpacHblii 11111111 00000000 00000000
3eneHblii 00000000 11111111 00000000
CuHuin 00000000 00000000 11111111
lonyGoi 00000000 11111111 11111111
MypnypHbiiA 11111111 00000000 11111111
Kentoii 11111111 11111111 00000000
Benwiin 11111111 11111111 1111111
1.7. LUser @DopmMmuUpoBaHue LBeTa
Benblit C=0,M=0,Y=0
KpacHbli Y+M=W-B-G
3eneHslil Y+C=W-B-R
CuHuin M+C=W-G-R
Fonybon W-R=G+8B
MypnypHbIii W-G=R+B
Kentoii W-B=R+G

1.8. OrBer Ne 4.
1.9. OrBer Nt 3.

1.10.a) 8 6uros - 8000 ¢! - 10 ¢ = 640 000 6uros ~ 78 Kbaiir;
6) 16 6uroB - 48000¢'-10c-2 =15 360 000 6uTos ~
~ 1,8 M6aiir.

1.11. Ua(opManmoHHEIH 00beM AucKeTs 512 HaiiTos - 2847 =
= 1457 664 6aitTos = 1423,5 Kbaiir.
a) Uadopmanuosueiii 06beM 1 ceKyHIbI 3ByKOBOTO (haitna
HUBKOTo KadecTsa: 8 6uros - 8 000 ¢! = 64 000 6ur/c =
= 8 000 Gaiir/c ~ 7,8 Kbaiir/c.
JanuTenbHOCTE, YMeIAa0IAaaCH Ha JUCKeTe:
1423,5 K6aiir : 7,8 Kb6aiit/c = 182, 5 ¢~ 3 MUHYTHI.
6) UadopManuoHHEBI 06beM 1 cCeKYHABI 3BYKOBOro (haiina BbI-
cokoro kadecTsa: 16 6uros 248 000 ¢! =1 536 000 6ur/c =
= 192 000 Gaitr/c~ 187,5 K6aitr/c.
JIUTenbHOCTh, YMEIIAalomanacs Ha JUCKeTe:
1423,5 K6aiir : 187,5 Kbaitr/c~ 7,6 cekyHABL.
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Mnaea 2. KoguposaHue n o6paborka TekcToBomn
uHpopmayum
2.1.4000 6aiitos.

22.N=2" = 256=2! = I=86uros; I,=86uroe100=
= 800 6uros = 100 HaiiTos.

N=2" = 65256=2" = I=1606uros; I,=166uros-100=
= 1600 6uros = 200 daiiros, rne I, — uHDOpPMALMOHHAA
€MKOCTE COODIeHN A, HaOPAHHOTO IT0JIL30BATEIEM.

2.8. TToy>XKMPHBINA KYPCHB, TOAYEPKHYTHII.
2.9.0rBer Ne 1.
2.10.OrBer N2 4.

Mnaea 3. KoguposaHue u 06paboTka YuCcnoBoi
nHdopmayuu
3.1. 3,14,,=310°+1-10"" + 4-1072,
10,1, =1-2' +0-2°+ 1-271,
3.2. B10pas, B 2 pasa.
2.8, 2.
3.4. 2,10.
3.6. 1010, +10,=1100,,.
1010, — 10,=1000,.
1010, -10,= 10100,,.
1010, : 10,=101,,.
3.7. Ilepesesem aecATHYHOE YHCIO B JABOMYHYIO CHCTEMY

CUMCIEHUA:
10,,=1010,.
ITpeacrasum ero B KoMIpioTepHOM (hOpMATe 1EI0r0 HeOTPHIIA-
TeJILHOTO YHCIa:
0 0 0 0 1 0 1 0

IIpescraBum ero B KoMNbOTEpHOM (hOpMATE HEJIOro YUCIa Co
3HAKOM:

3Hak Yucno
o [ofoJoJoJoJoJoJoJo oJo 1 o[1]o0

3.8. B2, A1:A2, D1:E2, A4:C4.



OTsersl 1 pelleHNs K 3aJaHHAM /1A CaMOCTOATEALHOTO BbIIOJIHEHHA 295

3.9. =A1+B1,=A3-B5,=C1%C2,=A10/B10.

3.10. 6, 6, 21. JIuct 3adanue 3.10 B daiine . \IIKT9\Calc.xls
ua Windows-CD.

3.11. 16. Jlucr Badanue 3.11 B daiine . \IKT9\Calc.xls
ra Windows-CD.

3.12. 2. Jlucr 3adanue 3.12 B daiise . \IKT9\Calc.xls
Ha Windows-CD.

Maea 4. OCHOBbI aNropuTMM3aumm u o6bLEKTHO-
OpPVUEeHTUPOBaHHOIO NPOrpaMMuUpOBaHUA
urnaea 5. Mogenuposauue u Gopmanusaums

IIpoexTsl, paccMOTpeHHBIE B IJlaBaX, XPaHATCA Ha
Windows-CD B creayomux nankax:

e B (popmare OpenOffice.org Basic 8 nanxe ..\IIKT9\Basic\;

e B hopmare Gambas B nanke .\IIKT9\Gambas\;

e B (dopmare Visual Basic 2005 Express Edition B manke

CNIKT9\WB2005\.

B npounecce BbINIOJITHEHHA NPOEKTOB HA A3BIKaAX oﬁ'be}c'rno-opn-
eHTHpOBaHHOrO nporpammuposanus Visual Basic 2005 Express
Edition 1 Gambas gosnsxEa npousBogUTHCH 3aKUCh HHGOPMALIUH HA
auck. Iloaromy He0OX0AMMO mepe] 3aIyCKOM IPOEKTOB CKOIHMPO-
BaTh nanku npoexToB ¢ Windows-CD Ha »KecTKH# JHCK.



VueGuoe usdanue

¥rpusosma Hukxonain TMurpuepmyu

HH®OPMATHEA H HKT
FYueOnuy Ian 9 wracca

Begymut pegaxrop O. A oaexusan
Xynoxrur C. Hupanms
Texumyeckrit pepaprTop F. B [Henwonosa
Kopperrop E H. Kaumunag
Komoriorepraas mepeTra: B, A. Hocenwo

Hoguucano B oewars 16.02.12, Doprar 60 x 80/16.
Yea. mew. 1. 18,5, Tupamx 25000 ska. 3auas 5222

Hagaremserro «BHHOM. Jlafoparopns 3HAHRNS
125167, Mockea, npoezn Asponopra, A. 3
Teraeton: (499) 157-5272
e-mail: binem@Lbz.ru, http:/ /www.Lhz.ru

Npu yuactiyn DOO AreHTCTEO NeyaTh «Connuas
red.: (493) 331-14-38; e-mail: apstolica@bk.ru

(meyaTaHo B 0AQ «[epsas O6pa3Uonan THNOrpadHa»,
dupun «YIIbAFHOBCEKHH JIOM ITEYATH». 432980, r. Yauanonck, yi. Forrmaposs, 14



