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Pexomenagaunu
no UCNONbL30BaHMIO YYeOHUKa

1. Yuebaux <«Hudopmaruxa m HKT-9» Bxoaur B cocTas
yueHO-IPOrpaMMHOrNO KOMILJIEKTA, KOTOPHI ofecieunBaeT
nayuenue Kypca « UudopmaTuka 1 HKT» B cOOTBETCTBHH €
obpasopaTenbHEIM CTAHAAPTOM. B cOCTABR KOMIAEKTA BXO"
JAT:

e yueObEMKE Ana ocHOBHOH mKoawn: «HubOpMaTHKA =H
HET-8» u «HadopmaTnka 1 HKT-9»;

e yueOHHKH ANA crapmiell IIKOAN Ha 0A30BOM YpOBHE:
«HuadopmaTura 1 HKT-10. Basoenlit yposenss u «Hn-
¢dopmarura B HKT-11, BagoBuiii ypoBeHb+;

+ yueGHHKE ANA crapmeli IIKOJIH HA TPMHUABHOM YPOBHE:
«Hadpoprarnra u UKT-10. IlpodunsHuit yposeHbs H
«Huadpopvamaxa u UKT-11. IlpohanbEHii YDOBEHDb;

¢ yuebHoe nocobue u CD-ROM 110 sneKTHEHOMY KYpey Ans
crapmeii mMxkonn <«Hccnenopagne HEGDOPMATHOHHBIX MO~
Aeneii»;

¢ MeTOAHMYecKoe Nocobie ana yamreneii «IIpexogasammne
xypca «HMadopmarnka m HKT» B 0CHOBHOH m crapmeit
OIKOJes, BKIKYAaKIee JHCKH:

— Windows-CD, cogepskammaii ¢cCBUIRM HA OPOTPAMMHYIO
OOAJIePAKY Kypca, MNOTOBble KOMIBIOTePHBIe ITPOSKTHI,
PacCMOTPEHHBIe B yaeSHHKAX, TecThl M MeTONHIECKHe
MATEePHAJH JJIA YIATeNe:H;

- Linux-DVD (seInycKaeTcA N0 JUIEHZHUM KOMIAHUN
AltLinux), copepskamuili ONEepAHOHHYI® CHCTEMY
Linux 1 DporpaMMHEYI0 IOAAEPKKY Kypca.

2. KoMnObioTepHEIE NPaKTHKYM MOXMET OPOBOAHTHLCH B OIepas
IEOHHLIX cacTeMaXx Windows u Linux. JIna xaxmoi rnaBul
YHa3aHO HeoGXoAMMOe ANA BHIOONHEHN paboT KOMIOBIOTEP-
HOTO DPaKTAKYMA DpPOrpaMMHOe of0ecneueHHe H  ero
HCTOYHHK.,

3. Havano raxnaoii paGoTh KOMNIBIOTEPHOTO NPAKTHKYMA 060-
3HAYAETCHA SHAYKOM OHEPALfHOHHON CHCTEMH M NPHJIOMKe-
Huii, IlpuBegeHa noapofiHaA HomAaroBas MHCTPYKIOHHA
BHEIIOJMIHEHHA PaGOTH.

4. B yue0HHKe HCNOAL3YIOTCH CChLIKY HA BHEITHUE HCTOTHHKH
medopManun (yaeSHHKH, CD-aucku u TaTepHET), a TAKXKe
Ha naparpadsl ¥ HYHKTH caMoro ydyebHHKA:

Kogosbie Tabnuysl  Windows-CD 135"
“E1 1.5. Kopmposanne u 06paGoTra 3ByxoBOR MHMOPMALIUK
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5. Ilaparpacdrl, TYHKTH ¥ 3aJAHHUA TOBBIIEHHOTO IIDEANIDO-
dbuasHOrO YpoBRHA 0003HAYCHH 3BE3AOYKAMHE *,

6. B TexcTe DOCOOHA IPHHATH CAedyiomue mpudTOBLIe BEIAE-
JeHHA:

o mpHu@pTOoM Arial BLIZeNeHE MMeHA IporpaMm, ¢aitnos m
HuTepHeT-agpeca;

o mpudroMm Courier New BRAeJEHB! NDOrPAMMEL HA A3bI-
KAaX TIpOrpaMMHpPOBAHUNA;

* KYPCu60M BRLIEJIEHK HABBAHAA JUAJOTOBBIX OKOH, BKJIA-
AOK H YNPABJAKIHX 3JeMeHTOB rpaduuecKoro MHTEp-
delica omepamMOHHEX CHCTEM M IPHJIOMKEHMNA;

¢ IOJYXRHPHBIM HauepTaHNeM WpH(Ta PRACTCHH BAKHBIC
TePMUHBI B TIOHATHA;

7. BaxxHaA HHpOpManua H GopMYILL BEIAEJEHBL B TeKCTE BOC-
KJIMUIATEBEHBM SHAKOM, a GopMyanl — oudpoBeIM 0fozHA-
JeHneM,

8. Afzanpl, cofep:ramue AOMOIHHTENBHYI0 MHTEDECHYIQ MH-
dopManuio, BLIAEICHBI 3HATKOM o .



lnasa 1

KoauposaHue n o6paborka
rpadpmuyeckomn

U MYJIbTUMEAUKHON
nHbopmauumn

1.1. KoauposaHue rpadmueckoin
uHdopmauun

1.1.1. NpocrpanHcTBEHHANA AUCKPETU3aALIMA

Tpadudeckan nadopManus Moxer GHTH IpeACTABJIEHA B
AHANOrOBON 1IH AUCKpeTHOM dopme, IIpnMepoM aHAIOTOBOTO
npeacTaBpleHua rpadudeckoit MEGOPMANNN MOMET CIVKHTh
SKMBOMUCHOE MOJOTHO, IBET KOTOPOTO U3MeHAeTes HelpephiB-
HO, 4 AHCKPETHOTQ — M300paxeHHe, HANEYATAHHOE € NO-
MOIOBIO CTPYHHOrO IPHHTEPA, COCTOAINEE U3 OTASABHBIX TQUEK
pasHOro NBeTA.

Tpadndeckue Maobpaxenus U3 aAHaJOTOBOH (HenpephIB-
roit) dopmel B nudpoByI0 (AUCKPETHYIO) IPeofpa3yIoTeH OYTeM
UPOCTPAHCTBeHHOM AHcKpeTH3auu. IIpocTpaHCTBEHHYIO AHC-
KPeTHSAIMIO H3OOpAKeHHS MOYKHO CPABHHUThH ¢ NOCTPOSHHEM
u300pasKeHENA H3 MO3aNKHA (GOABIIOrQ KOJNYECTBA MAJeHBKUX
pasHOIBeTHHX cTeron). Haobpaskenue pasbupaeTea HA OTHEAL-
Hble MAJICHBEKAE (hparMeHTH (TOUKH, HJIN DHKCENAH), TpHYEM
Kayx/a it areMeHT HMeeT ¢Boil IBeT (KpacHLL, 3eMeHbIH, CHEMIL
HT. 4.).

rm Muxcens — MUHUMASBHBHA YSRCTOK M3o0paxeHusa, ana
LﬂJ KOTOPOr0 HE3ABUCHMbIM OBPa3oM MOXHO 3a0aTb LBET.

B pesysbTaTe DPOCTPAHCTBEHHOIN AMCKpeTH3AMM rpadu-
yecKkad HHGOPMAINA MPEACTABIAETCA B BHe PACTPOBOTO H30-
Gpamxenus, Koropoe GOPMAPYETCH A3 ONPEACIEHHEOTO KOJINYec-
TBA CTPOK, KOTODBIE, B CBOIO 0YEPeAb, COACPIKAT OIpeAeIcHEO
KOANYECTEQ Touek (pmc. 1.1).
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Puc. 1.1, PacTposoe naolpaxeHne amGnemol
onepauMoHHON cucTemel Linux

Pazpemaioman cnocofuocTs, Baxelimeit xapaxrepucTi-
Koif KavecTRa pacTpOBOro H300parKeHUA ABAAETCA PaspelIaro-
maa cnocofHoCTb.

Paspewaowan cnocobHocTe pacTpoBoro nsotpa-
XEHUS ONPEAeNReTCH KONUMMECTBOM TONEK N0 rOPU3aoH-

TENWU U BEPTUKANW Ha eANHULY NANHBL M306paXeHUA.

Yem MeHBIIe Pa3Mep TOUKH, TeM (oJblle paspeumaiomas
cnocofHOCTE: (Tark Kak GoJsbllle KOAHYECTBO CTPOK W TOUEK B
CTPOKE) M, COOTBETCTBEHHO, BHINE KAMECTEO N300pakenusn. Be-
JUYUHA paspemalomieli cmocoSHOCTH OGHYHO BhIpaxkaeTes B dpi
(dot per inch — Touek Ha Al0iliM), T. €. B KOJTUYECTEE TOYEK B 0"
JOoCKe H300pake A IAnHoH oqueE oM (1 glofin = 2,54 cM).

IIpocTpaHCTReHHAS AUCKPETHIAIMA HENPEPHIBHBIX H30-
Opamennii, xpapamuxca 5o Oymare, GoTo- H KHHOIVIGHKe, MO~
seT OBITH OCYLIEeCTBAEHA NYTeM CKAHHPOBaHMA. B HacTosmee
BpeMa Bce HoJbII¢e PACTPOCTDAHEHHE IOJYYAlT LKH(poBhie
doTO- U BHIeOKAMEpH, KOTOpHe (HKCHpPYIOT maolpaxeHHs
cpasy B AUCKPeTHON ¢dopMe.

KavyecTBO paCcTPOBHX H300pasKeHHH, MOAYUeHHEIX B pe-
3YJIbTATE CKAHMPOBAHKA, SABHCHUT OT PAspemIaloIneii cIro-
cOOHOCTH CKaHepa, KOTOPYI0 IIPOM3BOFHUTENH
zlmaamnam AByMaA qacaaMu (Eanpumep, 1200 x 2400
pi).

CranupoBaB#e OIPOU3BOAUTCA IYTeM IepeMelIeHUA MON0C-
KH CBETOYYBCTBATEABHBIX DJIEMEHTOB BIOJL M300pameHns
(puc. 1.2). Ileproe wucmo ABAAETCA ONTHYECKHM paspe-
IIeHNeM CKaHeDa M OupefeNfeTcA KOJHYeCTBOM CBETO-
YYBCTBUTEJIbHBIX 9/I¢MEHTOB HAa OMHOM HIOMMe HONOCKH,
Bropoe unca0 ABIACTCA ANNAPATHRIM DA3pellleHHeM H
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onpefiefIfieTcA KOJMYECTBOM «MHMKPOIIATOB», KOTOpOe
MOMReT CHeJaTE MOJOCKS CBeTOMYBCTBATENBHEIX 2JIeMEH-
TOB, NepeMeNnIafach Ha OJHH MIOHM BAOIDL H300paMKeHNA.

Nonoeka CHeTOHYPBCTBUTENDHIX INSMEHTOR

MepesewisHHan Ha OAMH ~MITKDOWAr»
NONOCKA CRETONYBCTBNTEILHLIX SNEMEHTOR

Puc. 1.2. Ontvyeckoe 1 annapaTtHoe paspelueniHe ckaHepa

Cay6una neera. B npomecce ARCKPeTHIANMY MOT'YT HCIIOJb-
30BaTHCA PA3TUIHEIE IAJHTDPH IBETOB, T. €, HAGOPH! TEX IBETOB,
KOTOPBIe MOI'YT IPUHUMATE TOUKH H3o0pasrennsa. Kamasil nper
MOJKHO PACCMATPHBATEL KAK BOSMOXMCHOE cocroamue Touxu, Ko-
JINYEeCTBO I[BeTOB N B majuTpe H KOJIH4ecTBO HHpopManuu I, He-
o0XOAMMOe AJNA KOAMPOBAHHA LBETA KAXKAON TOUKH, CBI3AHB
Mexay coboil ¥ MoryT GBITh BEIMHUCIEHH IO hopMyte:

[g! N=2. (1.1) UnbopmatxkanukT-8 I

B npocreiimenM cayuae (uepHo-Gesioe usofpaxkenue Ges rpa-
panuil ceporo IBeTA) MAJHTPA OBETOB COCTOHT BCETO A3 ABYX
nBeToR (depHOro u Gesoro). Kayxaasa TouKa aKpaHa MOXeT IPH-
HHMATH OOHO U3 ABYX COCTOAHNKI («uepHaas unu «benasar). Ilo
dopmyae (1.1} MOX¥HO BRYIRCARTD, KAK0OS KOJHYECTEO HHGOD-
MAIHN HeoOXOAUMO, YTOOH 3aKOIHPOBATE LEET KaxJolt TouKu:

2=2 = 2'=2 = JI=16wur

KonuuecTeo uHdopMaLMi, KOTOPOE UCNONL3YETCA ANA
KOAKPOBAHWA UBeTa TOYKW M300paxeHss, HasblBaeTCA
raySuxoii usera.

Han6osee pacOpocTpaHeHHLIMH 3HAYEHHAME TIYGHHBI
IBeTa OIPH KOAMPOBAHHH OBETHHIX N306paenuil aAsaaoTea 8,
16 unu 24 6uTa BHa TOYKY. 3HAA MIIyOHHY IBeTa, o dopMyJie
{(1.1) MOXHO BEYHCIHTL KOJUUYECTBO LBETOB B MNAJUTDE
{Taba. 1.1).
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Tabmmua 1. 1. FnyGuHa UBeTa U KONMYSCTEO LBETOS B NANUTPe

TnyGnHauseta, / {utos) | Konnvecteo useton s nanuTpe, N
8 2 =256
16 2= 65536
24 2% a2 16777216

“a

KoHTpoabHEle BOIPOCK!

1, O0bACHUTE, KAK ¢ NOMOIIhI0 DPOCTPAHCTBEHHON AHCKPETHAALAN
rpoucxoxuT GopMHUpPOBAHHE PACTPOBONO Ha00paIeHNsd.

2. B KaKHX eJHHULAX BRIPAMACTCA PA3pelIalomad cnocofHOCTh pac-
TPOBEIX M3obpaxeHnit?

3. Kak cBA3AHK MexAY cof0# KOAMIECTBO LIBETOB B MAJIMTPE B IIyOHEA
mpeta?

1.1. Badanue ¢ enfopoinbin omeemom. B mpouecce npeofpasosanni
pacTpPOBOre rpadmueckoro uaolpaykeHMA KOJMYECTEQ LEBETOB
yMenbmuaochk ¢ 65 536 no 16, Bo croNbKO PA3 YMEHBLIIMICA €50
wHbopMaunoHEEH 0bbeM?

1) B2pasa; 2)s4paaa; 3) B8 pas; 4) B 16 paa.

1.2. 3adanue ¢ kpamrum omsemon. Yepuo-6enoe (Sea rpaganuii cepo-
ro) pacTpoBoe rpadmIeckoe uaobpamenre uMeeT pasuep 10 x 10
Touek. Kakoit nHGOpMannoHHEH O beM MMeeT uaobpaneHne?

1.3. 3adanue ¢ kpamrum omeemox. lipernoe ¢ nanwrpoii us 256 nee-
TOB pacTpoBoe rpabmyeckoe maobpaxerne nMeer pazmep 10 x 10
rouek. Kaxo# nupopMaunonELlil obeM HMeeT Haolparkeane?

1.4. *3adanue c paaseprymutu omeemom. CKAHUPYeTCa MBETHOR A30-
Spaxenne pasmepom 10 x 10 cm. Paapematoman croocobHOCTE
cranepa 1200 x 1200 dpi, raybuna nsera 24 6ura. Kaxoli madop-
MAIIHOHHHIE ofmeM Oyzer HMeTs HOJYUEHHBIN rpabnieckmi
daitn?
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1.1.2. PacTpoBbie n3obpaxeHus
Ha SKpaHe MOHUTOpa

I'paduueckne pexmmel 5Kpana moHuropa, KazecTso mao-
6paXeHHA HA 3KpPAHE MOHHTODPA 3ABHCHT OT BeJMYWHE IPO-
CTPAHCTBEHHOIO PaspelieRHA H IIYSHHEI IBETA. OTH JBa Mapa-
MeTpa 3a3a10T rpadbuaeckmil peXXHM sKpaHa MOHHWTODA.

IIpocTpaBECcTBEHHOS PASPEOICHNE SKPAHA MOHHTOPA ONIpeAe-
JAeTCA KaK MpoN3peAeHMe KOJAWYECTBA CTPOR H300pakeHna Ha
KOJMHYeCTEO TOYEK B crpoke. MoHNTOp MOXeT oTOOpaXKATE HH-
$opManuI0 ¢ PASIMYHEIMA OPOCTPAHCTEEHELIMY DaspenIeHUA-
mu (800 x 600, 1024 x 768, 1400 x 1050 m Brme),

I'ny6mEa nBeTa HaMepAeTed B 6MTAX HA TOYKY U XapaKTepH-
3yeT KOJHYECTBO OBETOB, KOTOPOE MOTYT NPMHMMATL TOURH
usobpaxxenna. KomuuecTso oTofpakaeMEIX OEETOR MOMKeT H3-
MeHATHCH B IIUPOKOM JHanazone, ot 256 (rrybuna npera 8 61-
T0B) A0 Gonee ueM 16 MUINMHOHOE (raAy0uHA nBera 24 Gmra).

Yem 60NbIIe IPOCTPAHCTECHHOE pA3peIeHHe U ryGrHa I1Be-
TA, TEM BBIIIe KaYecTBo H3obpaykennsa. B olepanMoOHHEIX CHCTE-
Max IPeRyCMOTPEHA BOZMOYKHOCTE BHOOPA HeoGXoqaMOTO IT0JIh-
30BATEMI0 H TEXHUYECKH BO3MOXKHOTO MpadMyecKOro pexkxuMa,

PaccMoTpaM hOopMUPOBaHHE HA 9KPaHe MOHUTODA PACTPOBO-
ro usobpaxenud, cocroamiero n3 600 crpok mo 800 Touek B KaXK-
Aoit erpore (Beero 480 000 Touek), ¢ raybuHOl npera 8 OGHUTOB
(pmc. 1.3). {BoMgTHEIe ROARI IBETOB BCEX TOYEK XPAHATCH B BH-
JeoIaMATH KOMIIBIOTepa, KOTOpasa HaXOAUTCA HAa BHAEOKAaPTe.

BuaeonamaTe 1234 ... 800
Homep Ascwinutit 1 i - .
TOMKM | KOM LIBETA TOUKM g i :

1 01010101 3 | :
2 10101010 " §
g i
800 11110000 ; §
480000 M1 ’ - "

Puc. 1.3. Dopmupoeatne pacTpoeoro uaohpaxeHnn
HA IKPAHE MOHUTORA

Ilepuoanaecku, ¢ onpeAeNeHHON YACTOTON, KOALI IIBETOB
TOYEK CYHTHBAKTCA H3 BHACONAMATH H TOUKH cTobpaxkaprea
Ha 9KpaHe MOHHTOpa. 1acToTa CYMTHEAHNA H3obpaXkKeHNA BJIN-
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AeT Ha cTAGHIBHOCTS H300pakeH A HA PKpale. B COBpeMeHHLIX
MOHHTOPAX OOHOBJIEHHE N306paKeHHA IPOHCXOIHT C YACTOTOM
75 1 Gosiee pa3 B CEKYHAY, UTO ofecneynpaer KOMMPOPTHOCTH
BOCTIPHATHA H300paKeHHUd MOJb30BATEI6M KOMILIOTepa (deo-
BeK He saMeudaeT MePUAHHA HzobpaykeHMda). Jlaa cpasHeHms
MOKHO HAIOMHHTE, 9TO YACTOTA CMEHB KAJADPOE B KHHO COCTAB-
ager 24 Kanpa B CEKYVHAY.

o KagecTBo oToSpakeHHA HEGPOPMANMHE HA SKpaHe MOHH-

TOpa 3aBHCHUT OT pasMepa SKPaHA M PasMepa MUKceNs.

BHaa pasMep AHATOHAJM 3KpaHa B moiiMax (157, 17" n

T, X.) ¥ pasMep nuKceada sxkpana (0,28, 0,24 mM unu 0,20

MM), MOXXHO OINEHMTh MAKCHMAJLHO BO3MOMHOE
OPOCTPAHCTBeHHOE paspelentie SKPaHa MOHUTODA.

KoBTpOoabHEIEe BOIPOCHI

1, C nomompei0 KAKUX MapaMeTPOB 3agaeres rpadudeckuil pesM K-
paHa MOHHTODA?

2. Kax BH gyMaere, NoUueMy YacToTa 00HOBIeHU A H300paAKeHNA HA 9K -
paHe MOHUTODA AOKHA OHITE 60Jbile, UeM YACTOTA KALPOB B KUHOT?

,’(@

u MABRHOI'O BHIMOJIHEHHA

1.5. *3adanue ¢ pazseprymoin omsemon. OnpefeINTh MAKCHMAALHO
BO3MOKHYI) PA3PelIaioiylo tnocoSHOCTE SKpaHa g MOHUTODA €
ZHaronansio 17" u pasMepoM ToukH sKpaHa 0,28 MM,

1.1.3. NanuTpbl UBETOB B CHCTEMAX
useTonepenayu RGB, CMYKn HSB

Benniif cBeT MOKeT 6BITH PASNOIKEH € IOMOIBIO ONTHYECKUX
npuGopor (HampuMep, DPH3MbI) HIH NPHPOAHLIX ABJeHHIH (pa-
AYTH) HA DA3JNYHBIe IBETA CHEKTDA: KPACHbiil, OPAHIKEeBHIA,
Meamuiil, senrenblit, 2oaydoit, cunuil u puoremosniii (puc. 1.4).

Omwa  ®namca-8 I
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o Xopomo wuzBecTHa dpaza,
KoTopas TOMOraeT JIEeTKO
3a0O0OMHNTE OCAEeROBATEb"
HOCTBH IIBETOB B CIIEKTpe BU-
auMmoro ceera: <«Kasaeni
OXOTHHK MeJIaeT 3HATL, I'ae

cuauT dasaH».

Puc. 1.4. Paanoxexwne 6enoro
CBeTa B CNeKkTp

YenoBeK BOCIIPUHUMAET CBET ¢ HOMOIILIO IBETOBRIX Peren-
TOPOEB, TAK HASLIBAEMEIX KOI00OUEK, HAXOAANINXCA HA CeTYaTKe
raasa, HanGospmas 9yBCTBUTENBHOCTE KOI60UEK IPUXOANTCS
Ha KpacHHI, 3edeHH U cHHNIT NBeTa, KOTOPLHIe ABJAAIOTCH Oa-
S0BBLIMH JJIA YEJI0BeUEeCKOro BOCTIpUATHA. CyMMa KpacHoro, ae-
JIGHOI'0 H CHHEr0 I[BeTOB BOCIHPHMHAMAETCH 4e/J0BeKoM Kax Be-
AEIA 1BeT, HX OTCYTCTBHe — KaK YepHHIH, & pasAuUYHEE HX
COYETAHHUA -— KAK MHOTOYACJEHHEIE OTTEHKH IIBETOB.

IMaauTpa nBeTOB B cHcTeMe nBeronepenaun RGB. C sxpa-
HA MOHMTODA YeJIOBEK BOCIPHUHUMAET NBET KAK CYMMY Haayue-
HAZ TpexX 0a30BBIX IBETOB: KPACHOIO, 3€MEHOTO M cmHEro, Ta-
Kad CHCTeMa LBeTomepenauH HaseipaeTca RGB, nmo mepprm
6ykBaM aHrIWiicKHX HazeaEmilt nkeToB (Red — xKpacHErik,
Green — senensi, Blue — curmii).

IIpera B nanuTpe RGB GopMupyIOTCA IyTEM CAONECHUR Oa-
308biX Y8emos, KA U3 KOTOPEIX MOXM(ET HMETh PASINYHYID
HHTeHCHUBHOCTE, IIBeT nanuTpu Color MO HO ONIPeAedNuTD C IO~
Mombio popMyan (1.2):

; Color=R+G+B,
rae 0 <R<Amax,0<G<Gmax,0<B<Bmax. {1.2)

IIpu MUHEMANRHBIX AHTEHCHBHOCTAX BeeX 6A30BBIX IBETOB
nmoAYYAeTCH YepHHIL nBeT, IpH MAKCHMANLHEIX HHTEHCMBHOC-
TaX — Genwii ner. IIpH MAKCHMANBHON HHETEHCHBHOCTIH OXHO-
ro IIBeTa H MUHHMAJLHON ABYX APYIUX — KPacHEIM, 3eacHHA 1
cuHRril npera. HanosxkeHue 3eleHOTO ¥ CHHero peToB ofpasyer
roxyGoit user (Cyan), HanOMeHAEe KPACHOTO M 3eJeHOro lBe-
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ToB — MeJTH# neer (Yellow), HaNOMKeAHEe KPACHOTO B CHHETO
HBeTOB — NYPHYPHEIA neer (Magenta) (Taba. 1.2),

TaGmga 1.2. QOpMUPOBAHNE LIBETOB B CUCTOM®

usetonepepaun RGB

User DOPMUPOBRAHNS LBSTA
YepHbiii Black=0+0+0
Banuii White = Rmax + Gmax + Brax
KpacHbif Red =Rmax+0+0
3eneHbi Green=0+Gmax+0
CuvHMA Blue =0 + 0+ 8max
FonyGoti Cyan =0+ Gmax + Bmax
MyprypHEA Magenta = Rmax+ 0+ Bmax
XKentoii Yellow = Amax + Gmax + 0

! B cucreme usetonepesaum RGB nanutpa uBeToB
o bOpMUPYETCH NYTEM CROXEHUS KDACHOro, 3eeHOTO U
CUHero LiBETOB.

IIpu roy6une neeta B 24 6MTA HA KOAHPOBAHHE KAYKAOTO H3
6a30BEIX HBETOB BHAeaderTcA o 8 6muroe. B 2ToM cryuse Ana
KasRJ0r0 U3 IBETOB BOSMOXKHLI N = 2% = 256 yposreli nuTeH-
CHMBHOCTH, Y¥POBHHM HHTEHCHBHOCTH 34JAI0TCA AEeCATHYHHIMH
(o MunumansHOro — 0 A0 MarcuManbroro — 255) wau ABOHY-
HEMHE (oT 00000000 A0 11111111) xwogamu (Taba. 1.3).

TaGmya 1.3. Kopnpoexa useTos npu rnyGune useta 24 6ura

User DeoMIHBIA M OSCATHNHbIH KOL
HHTEMCHRHOCTH §a308MX UBETOR
KpacHmit Seneuuii Cunné
YepHbifi GO000000 00000000 [¥; 00000000 0

L=}

KpacHii 1111411
BeneHwin | 00000000
CuHWA 00000000
FonyGoh 00000000
Myprypuwii | 11111111
XKenToit 1111111
Bonuii 11111111

00000000 G 00000000
11111111 | 255 00000000 0
00000000 0 11114111 255
11111111 | 255 11114111 255
00000000 0 11111111 255
11111111 255 00000000 0
11111111 | 255 11111141 255

R1&|Bololo|®|o
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IlasmTpa HBeTOB B cHeTeMe HBeronepesayn CMYK. ITpu ne-
yaTH n300paskeHuii Ha OPUHTEePaxX HCNOIB3YEeTCH TANMTPA NEETOR
B cucreMe CMY. OcHOBHEIMH Kpackamu B Heill asnsmorea Cyan -
ronybasa, Magenta — nypnypuan u Yellow — xenras.

IIsera B nanutrpe CMY GOPMADYIOTCH IIYTEM HARONCEHUA
Kpacok 6asoebix ysemos. lser nanurprl Color MoskHO Onpeze-
JHUTh ¢ TOMOIBIO (hopMyanl (1.3), B KOTOPOH HMHTEHCHBHOCTH
KaXACH KDacKy 3aJaeTcH B MPONEHTaX:

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

HaneuaTanaoe Ha GyMare m3obpaskenre 4eJIOBEK BOCIIPH-
HHUMaeT B OTPAXXeHHOM cBeTre, Ecan Ba fyMary Kpacke He HaHe-
CeHn, TO manaomuit Geanlit cBeT NOMHOCTEIO OTPAXKAECTCA H MBI
srguM Gennrit nueT GyMarn, EcIn KpacKH BAHECEHE!, TO OHH ITO-
TJI0IIAalOT ONpefeNleHHBle IEeTa cNeKTpa. LlBera B DanuTpe
CMY dopMuADYIOTCS NYTEM S6uMAaRUR us 6en020 céema onpe-
deaennvix ysemos,

Hanecennana Ha OyMary roayf6as kpacka OOTJIOIIaeT Kpac-
HEBIiE CBET B OTpaMKAST 3eeHBId ¥ cHHUI CBeT, U MBI BUAUM I'0-
nyGoit nrer, HaneceHHad Ha fyMary OyPIyPHAR KPACKa OOTJIO-
IIaeT 3eJIeHBIH CBET ¥ OTpaKaeT KPACHHIH U CHHHI CBeT, U MH
BUAMM nypuypubrl nper. HameceHHAR HA OyMary iearas Kkpac-
Ka OOMNIOIAeT CHEMHA CBeT M OTDAMaeT KPACHBDL M 3emeHBIN
C¢BET, ¥ MBI BHAMM JEeJIThIH 1BeT.

Cvemas aBe KpacKH cAcTeMEl CMY, MBI mogyaHM 6a30BEIA
oBer B cucTeMe nperonepenauyn RGB. Ecan masecTH Ha Oymary
IYPOYPEYIO U JKEJITYIO KPacKH, TO 6y AeT IOrAoIIAaTHCA 3eIeHbIH 1
CHHHI CBeT, H MH YBIAAWM KpacHKI nBer. Ecan sarecTy ua Gyma-
Ty roay6yio B JReITYIO KPACKH, TO GyAeT NOTACIIATECT KPACHBIN 1
CHHMIi CBeT, H ME YBHANM 3eJIeHbi nBet, Ecau HasecTH Ha fyMa-
TV ODYpOYpHEYIO B roJybyo Kpacku, To OyAer IOromAaThed 3ejie-
HBIA M KDAacHBIM CBeT, U MBI YBHAMM cHHWI neet (Tabi, 1.4).

CMemeHue Tpex Kpacok — roayboit, skeaToit n mypnypaoit —
AOJYKHO OPUBOAHTE K [OJHOMY TMOMIOIIEHHI0 CBeTa, H MBI
AOMKHB YBUAETE 4epHBET mBer, OQHAKO HA NPAKTHKE BMECTO
JepHOro IBeTa NOIyuaeTca rpasHo-0ypeli neer, IlosToMy B OBe-
TOBYIO MOAENB A00ABAAIOT eme OMH, MCTHUHHO YepHEL nser. Tax
Kak Oyxpa B yike ucnomssyerca aia o003HAYERHA CHHETO IBETH,
Ann obo3HAYEeHUS YepHOTrO IBeTA IMPUHATA TOCJHefHAA OYKBa B
aAMMAHCKOM HASBAHAH 4YepHOTC IBeTa Black, 1. e. K. Pacmm-
PeHHAA DAMATpa Hoayqnna Haspanme CMYK (Tabx. 1.4).
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Tabnuua 1.4. QOPMUPOBAHNS LBETOR B CUCTEME

useronepenaun CMYK
UseT Dopmuposaue UBeTa
YepHuii Black=K=C+M+Y=W-G-B-R Y
Benuki White =W =(C=0,M =0, Y=0)
KpacHbii Red=A=Y+M=W-B-G
3eneHb Green=G=Y+C=W-B-R
CuHuiA Blue=B=M+C=W-G-R

FonyGoit Cyan=C=W-R=G +B

MypnypHuii | Magenta=M =W-G=R +8

HenTtol YellowsY=W-8B=R +G

dopmupyeTca MyTem HanokeHus ronyGoit, mypnypHoi,

@ B cucteme usetonepeaaun CMYK nanutpa usetos

o

KeNTO# 1 YePHOIA KpacoK.

Cucrema npetonepeaaud RGB npuMenaeTca B MOHHTOPAX
KOMUOBKTEPOB, B TENEBM30pAX ¥ JAPYIHX H3AVYAIOIIAX
CBET TeXHHYECKHX YCTpoicTBax,

Cucrema nperonepegaun CMYK npuMeHaeTCH B IOJIHIPA~
¢un, Tak KaK HADEYATAHHEIS JOKYMEHTH BOCIIPHHNMAIOT-
¢ 9eNIOBEKOM B OTPa)XeBHOM cBeTe, B ¢TpyifERIX npraTE-
Pax ANd DOayueHHA HU300paykenuit BHICOKONO KAadecTBa
HCNONB3YIOTCA 9YeTHPpPe KapTPHAXKa, cogepkamue 6aszo-
BHIE KPACKH cucTeME npeTonepeaaun CMYK (pruc. 1.5).

Puc. 1.5. Ucnons3oeaHue cuctem usatonepenaym RGB n CMYK 8 texmuke
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aauTpa UBeTOB B cHcTeme HBeronepegaun HSB. Cacrema
neeronepenaun HSB ncmoabsyer B kagecTBe 6a30BHX HAPAMET-
posB Hue (oTTeHOK usera), Saturation (HacHIIMEHHOCTH) M
Brightness (aproctb), [lapamerp Hue nossonsaer BHOpaTs oT-
TEHOK IIBeTA N3 BCeX IBETOB ONTHUECKOTO COeXTpa: OT KPaCHOro
1uBera xo ¢uoaerosoro (H = 0 — xpacuslii uper, H = 120 — ze-
xenpiii nuset, H = 240 — cnruit neer, H = 360 — ¢uoneToskk
user). Ilapamerp Saturation onpegenaeT IPOHEHT «IHCTOrO»
OTTeHKa 1 Gexoro upera (S = 0% — Genwii nper, S =100% —
«qHCTRI» OTTeHOK). IIapaMeTp Brighiness onpegenser NATEH-
CHBHOCTD IIBeTa (MARRAMANEHOE 3HaYeHNe B = (0 cooTBeTCTBYET
YepHOMY 1IBeTY, MaKcHMankpRoe 3HayeHne B = 100 cooTBeTcTBY-
eT MaKCHMAJILHON APHOCTH BROGPAHHOIO OTTEHKA MBETA).

$GOPMUPYETCA TTyTeM YCTAHOBKW 3HA4YEHUW OTTEeHKa

@ B cuctemMe usetonepenayw HSB nanutpa upetos
UBETA, HACHILLEHHOCTU U APKOCTU.

B rpadpmueckux pejaKTOpax OOBIYHO WMEETCH BO3MOMK-
HOCTBL NEepPeXofa OT OXHOH MOJEXHM IBeTomepelAvYn K APYroii.
DT0 MOMHO CAeNATh KaK ¢ [IOMOIIBIO MBI, TepeMelnad YKasa-
TeNbh IO LBETOBOMY MO0, TAK X BBOAS [IADAMETDH LIBETOBBIX
Mojelel ¢ KAABUATYPH B COOTBETCTBYIONHE TEKCTOBRIE MOJH,

o

L~
KoHTpoAbHEE BOIXPOCHI

1. B XxaKnX NPHPOAHKIX ABMEHNAX B (QHUBHYECKNX >KCIICPHMEHTAX
MOMHO HAGIOAATE pasJIoseHne Geaoro cbeTa B CekTp?

2. Kak popuupyercs nalvTpa IBETOR B CHCTeMe LBeTonepegayn RGB?
B encreme nuperonepenaunt CMYK? B cuctreme neeronepenaan HSB?

A8

SALHOTO BHINNOJTHCHHA

1.8, 3adanue ¢ kpamrum omeemom. OnpeaeauTs IBLTA, €CIH 3ALAHE
MHTeHCHBHOCTH 0a30BLIX LIBETOR B CHCTeMe OBeTonepeaaun RGB.
BanoaENTL TAGAHLY.
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LiseT WrrencuanocTs Sazoebix userTos

KpacHoli Senenmii Cunmid

00000000 00000000 00000000
11111111 00000000 00000000
00000000 1MM1n 00000000
00000000 00000000 11111111
00000000 111111 1111111
1111111 00000000 111111
1111111 111N Q0000000
11111111 11111111 AARARRAD

1.7. Badanue ¢ kpamrxum omsemor. OnpeAeNTs UBETA, €CAH HaGyma-
I'y HaHeCeHH KDACKHM B cmcTeme mseronepeaaun CMYK. 3anox-
HHATH TAGINLY.

User DOpPMMPOBAHNG UBETA
C=0,M=0,Y=0
Y+M=W-B-G
Y+C=W-8-R
M+C=W-G-R
W-R=G+8
W-G=R+8
W-B=R+G

1.2. PacTposad U BeKTopHana rpagpmka

1.2.1. PactpoBas rpaduka

Pacrposbie H3obpaxeHna. PacTpoBrie H3o0paxesnsa dop-
MHUPYIOTCA B IPOKRECcce CKAHMPOBAHHA MHOrOIBETHBIX WLIIOCT-
pamuit u dororpaduit, a TaKKe OPH HCNONE30BAHHH HHMPOBHX
tdoTo- n BuAeokamMep. MO¥KHO cO3AaThL pacTpoBoe U300pakeHue
HeIOCpeACTBEHHO HA KOMIBIOTEpe ¢ HCMONL30BAHNUEM DACTPOBO-
ro rpadHYecKoro peAaKTopa.

PacTpoBoe m3obpaxenue cosgaeTcd ¢ HCMOJAb3OBAHHEM TO-
YeK pasJNYHOrO HBeTa (IHKCceNel), KOTOPEIe 00pa3yIoT CTPOKH
# croaGuel. Kaxxapiii mukceMp MoX<eT MIPHHHMATE A0060H uBer
H3 NAARTDRI, COASPHAIEN ASCATKH THICAT HIMA Aaxe JecATKH
MHJLTHOHOB LBETOR, IORTOMY PACTPOBBIE A300payxenna ofecne-
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YHBAIOT BRICOKYIO TOYHOCTE IepelayH I(BeTOB B NoAYyToHOB. Ka-
YEeCTBO PACTPOBOTO M300pa'keHHa BOBPACTAET ¢ YBeAWICHHEM
NpOCTPAHCTBEHHOTO paspelieHUA (KoauyecTBa NUKcenett B Hao-
GpasKeHENH 1O FrOPHA3OHTANH M BEDTHKANH) K KOJWUECTBA IIBETOB
B IAJIATDE,

HenocraTkoM pacTpoBhix usobpamenuit apagercs HX 6oak-
nroii MEGOpMANKOHHELIK 00beM, TAK KaK He0OXOAMMO XPAHATH
KOJ IIBeTA KAMKAOTO MHKCEead.

PacTpoBeie W306paxenua GopMHDYIOTCS A8 TOYEK
PRANHYHONO NUBera (muKceneii), Koropble ofpasyior
CTPOKH B CTOJN0IEL,

Pacrposbie n300pakeHNa OUeHb YYBCTBHTENBHN K YMeHb-
HIeHHIO M yBenm4yeHEn1o, Ilpu yMeHbImenny pacTpoBoOro Haobpa-
MEHUA HECKOABKO COCEAHHX TOUYeK Ipec0pasyioTcH B OZHY, H MO~
TOMY TEPHETCH UYeTKOCTh MEJIKRX neraneil maobpaykenus. Ilpu
VBeJHYEHHUH DACTPOBOro M3o0pa)keHna TOUKHA AOOABIAIOTCI, B
PesyALTATE HECKONBKO COCeBHHX TOYEK NPHHUMAIOT OAHHAKO-
BRIt IBET ¥ mosBIAeTCA cTynenuaTeiii sbdexr (puc. 1.6).

Puc. 1.6. PacTtposoe naghpaxeHue pOcCUAcKoro repba, ero yMeHbLIEeHHan
KONMA U YBEAWYEHHLIA hpparmMenT

PacTpoBsie rpajduaeckne penaxTophl. PacTpoBhie rpadmie-
CKHE PeJAKTOPH ABAAIOTCA HAMJIYYIINAM CPeCTBOM O0paboTKH
nudpoBux oTorpaduit 1 OTCKAHEKPOBAHERX H306paykennit, mo-
CHOJLKY MO3BOJIAIOT NOBHILIATE HX Ka4eCTBO IIyTeM U3MeHeHHA
IIBeTOBON NMANMHTDH M300pa)KeHHA M AAKE IBETA KaXXAOro or-
JeAbHOre nuKcena. MoXHO DOBEICHTD APKOCTE H KOHTPACTHOCTE
CTAPBIX LK HeKaYeCTBEHHLIX (hoTorpadmit, YALIATE MeTKHE Ae-
(exTH H300paxeHMA (HanpEMep, IapamuHE), NpeoGpazoBaATEH
gepHo-6esoe n3obpasKenne B BETHOE H T. A.
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Kpome Toro, pacrpoBmie rpadpuuecKkue peflaKTOPH MOXKHO
HCIIONIB3OBATE AJIA XYAOHKECTBEHHONO TBOPUYECTEA IyTEM IpPIMe-
HEeHHS pasAVYHKX 3@dexToB npeolpasoBanmua H300paKeHAA.
O6rranyI0 hoTorpadnio MOKHO NPEBPATHTE B MOZAYHOE IAHHO,
DHCYHOK KAPAHZAIIIOM MJIH pelbedHoe n3obpaxerne (pac. 1.7).

Pue. 1.7. 3¢ dexTo npeobpasopaHia MaobpaxenHns
B PACTPOROM rPpaduyecKom peaaxKrope

DopmaTnl pacTpormx rpadhmueckmx dalinor. I'padpnyec-
K¥e PeIAKTOPH MO3BOJAIOT OTKPRIBATE, 00pabaTHIBATE B COXpa-
HATh M306paYKeHHA H PHCYHKM B Da3JIMYHEIX Tpad@HIecKux
dopMaTax. PopMaTH rpadudeckux dailnos onpeaensoT coo-
cof xpaneHHA HHQOpPMALKH B (haiine (PacTPOBHI HAM BEKTOD-
HuI), a Tak:xke hopMy xpanenns HEGOPMALEH (HCIOIB3YEMBbIH
METOH, CHATHA).

¥YausepcanbAEIM (OPMATOM PpACTPOBHIX rpadHUYEeCKHX
daiinos, T. e. POPMATOM, KOTOPHIY «IOHHMAITs BCEe PACTPO-
Bele rpaduyeckue peaaxTopsl, aeaserca dopmar BMP. Pac-
TpoBEIe rpadHueckue Qaliar B aTroM dopMaTe uMeloT Sonbmoi
HEPOPMAHMOHHLIL 06heM, TAK KaK B HHX XPaHATCA KOAH LBe-
TOB BCEX TOUEK H3oOparkeHHd.

JIna pasMemenna usobpaxenuit Ha Web-crpasunax s Uu-
TEPHETE HMCHOOJB3YIOTCA (OPMATHI PACTPOBHIX rpadudecKHx
thaiilnoB, B KOTOPHEIX HCIOIB3YETCHA CKaTHe, B pacTpoBOM rpa-
dnueckom dopmare GIF menmosmssyeTca MeTOA CHKATHA, KOTO-
Phll MO3BONAET HEIJIOXO CIKUMATEL thaiinel, B KOTOPEIX MHOIO
OBHOIBeTHHX obnacreill msobpameHnusa (NOroTHNH, HANMHCH,
cxemu1), @aiinel B popmare GIF Moryr cozep:xaTe He OJHY, &
HEeCKOJNBKO PACTPOBHIX KAPTHHOK, KOTODRIE NIOKA&3BIBAIOTCHA
ofiHa 32 EpYyro# ¢ yrasanHoif B pailne yacroToil, ueM gocTHUrACT-
ca munosua asuscenna (GIF-apmMauua). HegocraTkom ¢gop-
MaTa GIF sBnsercd orpaEAJYeHHAA NAJTHTDA, B KOTOPO He MO-
et OnTE Oonpme 256 nperos.

PacTposriii rpagpuuecknit hopmatr PNG HCHOABIYET METOA
cxxaTEA §e3 DoTepH AAHHEIX H ABAAETCH YCOBEpPIIEHCTBOBAH-
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HEIM BapHaHTOM QopMaTa GIF, Tak Kak MO3BOIAET HCIOAB30-
BATL B ODANUTPe A0 16 MHAauoHOB nBeToB. IIpH coxpaneHHH
tdaitnos B 2roM dopMaTe MoKHO yKasaTh TpebyeMywo cTenedpb
CIKATHA HA IIKAJE «BBICOKAA CTENEHDb C/KATHA U IUIOX0E KATECT-
BO A300paKeHNsa — HM3KAA CTeleHDb CXKATUS H BLICOKOR Kavec-
TBO Bn3clparKeHnAds,

Jlng cxxaTna DUGPOBHX B OTCKAHAPOBAHHEMX (QoTorpacduil
ucnoansyercsa dopmar JPEG, KomupioTep ofecneunBaeT BOC-
oponsseaeENe Gonee 16 MHIIHOHOB PASAUYHHEX IBeTOB, TOTAA
KaK 9eJIOBeK BPAA JU cnocofel pasimauTh 6oJiee COTHH IIBETOB
H oTTenkoB. B ¢opmare JPEG orfpacHpaeTcs «H3GLITOYHOE»
AJIA 9EN0BEYECKOT0 BOCIPHATHA PasHOOOPasHe NBETOB cOCeN-
HuX nurcesneii. [IpuMenerue aroro gopMara NogBONAET CIKHU-
MATDL alinnl B JeCATKH Pas, OTHAKO IPUBOAUT K HeobpaTramMoit
norepe rEQopManmn (daiiasr He MOryT SHITH BOCCTAHOBNCHEI B
NnepBOHAYANILHOM BHJAE).

KonTpoasusie Bonpocst

1. TloueMy OpH¥ YMeHBINEHNH M YBeJIHYeHHH PAcTPOBONo Haobpamenna
VXyAmMAaeTcd ero KauecTpo?

2, B 94eM COCTOAT OCHOBHLIC PASNYHA MeiAY DPOPMATAMHA PACTPOBHX
rpadpuyeckux daitiron?

1.8. 3adanue c avifopounvin omeemon. Pacrpobprie nasocbparkenus dop-
MEPYIOTCH H3:
1) aunanii; 2) oxpyacHOCTRH; 3) MpAMOYrONILEMKOB; 4) mHKCeelt.

1.2.2. BexTtopHas rpadnka

BexTopHbIe PACYHKH HCIONB3YIOTCA ANA XPAHCHHA BEICO-
KOTOYHBIX TpadmiecKEX o0bLeKTOB (pHECYHKOB, 4deprereii m
CXeM), A/1A KOTOPLIX HMEeT 3HAUYSHHE COXPAHEHHNE YeTKHX H f¢-
HBIX KOHTYpOB.
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BeKkTOpHRIe PHCYHKH (JODMHDYIOTCA H3 rPahTIecKHX 00BeK-
TOB (JIMHMA, OPAMOYTOILHHEK, OKPYYKHOCTE H IP.), AT KAMXIOTO
¥3 KOTOPHIX 384AI0TCHA KOOPAHHATH] ONIOPHBIX TOUEK (HAIIpHMEP,
ANA PHCOBAHHUA OKPY)KHOCTH AOCTATOYHO 3HATH KOODAHMHATH ee
OeHTpa B paguyce) 1 GopMyn pucopanus obrexTa. Jna xamgoro
OBeKTA MOKHO TAKIKe YHASATE I[BET, TOAIINHY H CTHEIb JHHHERA

(cmonmasn, TYEKTHPHAA U T. A.) €r0 KOHTYD4.

BexTopHbie pucyHkun dopMupyloTca M3 5a30Bbix
rpapmyeckux ofbeKkToB, ANA KAKOOTO U3 KOTOPbIX
33pAINTCA KOOPAWHATEL OMOPHEX Touek, ¢opMynsl
pucoBaHMA o0bLeKTa, a TaKke UBeT, ToALMKEA U CTUAb
NUHWKA 70 KOKTYPA,

JlocronHCcTBOM BeKTOpHO# rpad Ky ABIASTCH TO, YTO BeK-
TOPHEIE PHCYHKH MOTYT §BITh YBReJHIEHB HIU YMeHbIeHH ea
noTepH KayecTsa (pHC. 1.8). OT0 BOBMOMHO, TAK KaK H3MeHe-
HUe pa3dMepa PHCYHKa HOPOM3BOAMTCSA ¢ MNOMOINBIO IPOCTOrO
YMHOMKEHAA KOODAHHAT TOYeK rpaduueckKux o0LEKTOB Ha
KosbdbumueHT MacmITAOUPOBAHUA.

Puc. 1.8, BeKTOpHLIR PUCYHOK poccHiickoro repba,
€70 YMEHBLIGHHAA KONMS 1M YBENVHEHHBIA PparmMenT

Jdpyroe AOCTOMHCTBO BeKTopHOH TrpadbHxn — HeGoammol
naGopManmoEHEI o0beM QailoB no cpaBHEeHWIO ¢ 06BEeMOM
{baiinoB, CORePIKAIINX PACTPOBLIe H300pDAKEeHHA.

o BexTopras rpaduka AeKuT B ocHOBe flagh-ammwmaism,

nonyJasapHoi#l B HaCTOAINEe BpeMsA TeXHOJOTHH CO3RAHHS

AHMMANMHM. DTA TeXHOJOTHSA NO3BOJACT PpPeaJN30BaTh

IBUKeHHe, TIJIABHO H3MEeHAs DAcCHOJIoMKeHHe, PpasMep H

neeT o0LEeKTOB Ha PHCYHKE, A TAKKE [IOKAJATE ILIABHOE
npeBpallleHue ORHOTO ofBeKTA B APYTOii.
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BexTopunie rpacdHveckite pegakropnl. Bexropame rpagu-
JeCKHE PeAAKTODE HCIIONE3YIOTCA Ad COIAAHMA H PefaKTHPO-
BAHHA PHCYHKOE, B KOTODBIX CYIIECTBYIOT UYeTKHE KOHTYPHL
(sMGneMel, HATIOCTPAINH K KHMI'e, BU3UTKH H ILTAKAThI, 8TH-
KeTKH, CXeMbl, TpaduKH H uepTe:xu). Tak Kax BEKTOpHLIE pH-
CYHKH COCTOAT M3 OTAENBHEIX IPaduvecKHX 06LEKTOB, TO OHH
JerKo peAaKTHPYoTCHA (Kax eIl 3 06beKTOB MOKET GHITE De-
pemMemeH, YAANEH, yBeJUUeH HIH YMeHBIIEH H T. A.).

BekTopHEIe rpaduuecKkre peSAKTODE! IO3BOLAIOT PHCOBATD
He TOJBKO ILIOCKHe, HO H o0bhbeMHbIe 0GBeKThI: Ky0, map, nu-
JHHAPp B apyrue. IIpu pHCOBAHMH TPEeXMEPHHX TeA MOMHO
YCTAHABJIMBATE Pa3JIMUYHBIC PEeKUMEBl OCBEIIEHHOCTH O0hLeKTa,
MaTepHAaJ, A3 KOTOPOTO OH MIrCTOBRJIEH, KAYECTBO IOBEPXHOCTH
M EPyrue OIapaMeTph.

IIpu xnaccHYecKOM YepUYeHHMH € IOMOIIBLIO KApaHAAINA, JIH-
He#KH U MHPKYAA IPOH3BOSHTCA OCTPOSHAE SJIeMEHTOB YepTe-
sKa (OTPEe3KOB, OKPYHHOCTeHl B OPAMOYIrOJBHHKOB) ¢ TOYHOC™
Th10, KOTODYIO DOPeZOCTABIAKT UYepPTeXKHEIE HHCTDYMEHTHI.
CuereMsl koMubIOTepHEOrO Yepuenna (puc. 1.9), KoTophble sAB-
JAKOTCH BEKTOPHBIMH rpadUUeCKMMH pefaKTopaMi, I03B0MAA-
IOT CO3JABATEL YepPTerxd ¢ ropasjo Goavuredi TourocTh0. Takwe
CHCTEMEI AAIOT BO3MOYKHOCTL H3MEPATE PACCTOAHNUA, YIIHI, e~
PHMETPH M MJIOMIAJN HAYEPUYEHHLIX 00BEKTOR,

CHCTeMBbl ABTOMATH3HPOBAHHOIO NPOEKTHDOBAHMA MC-
NOAB3YIOTCA HA TPOHSBO/CTEE, TAK KAK 00eCTIeTUBaIOT BOZMOM-
HOCTh PeaiM3aNMH CKBO3HOH TeXHOJOTHHM OPOEKTHPOAHUA M
H3roTOBJIeHUA Jeraselt. Ha ocHOBe KOMIBIOTEPHMX YepTesKell
CO3AAIOTCA YOPABAMAIOMEE [IPOrPAMMEL AJIA CTAHKOB € WHACIO-
BHIM OPOTPAMMHLIM YIIPaBACHHEM, 3aTeM 0 KOMIBIOTEPHHM
YepTe)XaM MITOTABJIHABAIOTCH BEICOKOTOMHEIE NEeTAJNA N3 METAJ-
A4, IAACTMACCEI, IepeBa H JPYTHX MATEPHAJNOB.

®opmMaTel BeKTopHBbIX rpadpmueckux daitnos. Inpoxo
PACIPOCTPAHEHHEIM (HOPMATOM BEKTOPHHX rpaduueckHux (aii-
JoB apiaaerca dopmar WMF. Sror GpopMaT HCnOALIyeTCH ANA
XpaHEHHSA KOJICKIUu rpaduueckux maobpaxxennit Microsoft
Clip Gallery. Hexoropsie nporpaMmer 06paboTKu u30Gpaskenuii
HMCIOJB3YIOT OPHIHHEAIBHEEIE (FOPMATH, KOTOPBIE PACHOZHAIOTCA
TONBKO CAMOH Co3Aaollell nporpammoii. Hanpumep, BeKTOp-
Bhiil pegarTop OpenOffice.org Draw coxpauser daiin 8 cofer-
BeHHOM Qopmate ODG.
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Puc. 1.9. Cucrema KOMNbIOTEPHOM O YepyeHns Komnac

KoHTpOoJAbLHEIE BOIPOCHI

1. B uem cocTOMT pasandue MemAy pPACTPOBEIMHM HMaolpaxeHMAMU H
BEKTOPHEIMH PHCYHKaMH?

2. Kaxoit rpadmuecknii pegaxtop (pacTpoBbiil HIn BeKRTOPHBLN) BE 6y-
AeTe UCHOJIB30BATh:

e AnA paspalorku sMONeMEl OpraEM3aNNH, VIHTHIBAA, YTO OHA
AoJIKHA Gy LET NEUYATATHCHA HA MAJICHLKHX BUAUTHEIX KAPTOYKAX B
Ha 6OABIMKEX MJIAKATAX;

& A PeAAKTHPOBARNA nudponoft hoTorpadnn?
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1.3. UHTepdenc n OCHOBHBIE BOSMOXHOCTH
rpadunyeckux penakropos

1.3.1. Pucosanue rpadpuvecknx npuMnuTMBOB B
PacTpOBbIX M BOKTOPHBIX rpadmueCcKux pepakropax

O6aacts pucosamuna. Jia m
CO3RAHHAA DPHCYHKA TPASHIHOH- _

HEIMH MeToZaMH Heo0xomumo
BEIOpaTh mosoTHO (/HMceT GyMarun
HJIH XOJICT)} OIpeAe]eHHOro pas-
Mepa U opHeHTAUNH. B rpadpuue-
CKHX PpENAKTOPAX MOXMCHO BBI=  fwes [uite o |
6pate napaMeTpHl OGJACTH DHCO® | fuse  [iomorscaseraars -
BAHUA (pasMep, NOJSI ¥ OPHUEHTA" | sese  rewi :
ouig — puc, 1.10), koropag Ha- | cheesd | mee fioe Wrr—
3BIBAETCH CTPaHuUUeH, JHCTOM Contocmn  pmpwn r"”' wﬁ*“* 1
WA cratizoMm.

O6nacTh DHCOBAHHMSA MOMKET

HMMeTh Pa3IHYHEe pasMepr. Ha-
p6olee PACITPOCTDAHEHHLIM fB- Puc. 1. 10£goﬂ“e£uom
naerca popmaT A4, KOTOPBIH CO-
OTBeTCTBYET DA3MepY CTAHAAPTHOTO JUCTa NUcyei 6yMmaru (mu-
punoii 21 eM 7 BricoToit 29,7 cM), 9ACTO HCTOABIYIOTCH B OO~
BHAHY MeHBIIMIT (popMaT A5 (mmpuHoit 14,8 cM M Bricoroit 21
CM) UJIH B ABa pasa Sonpmuit popmar A3 (mupnnoit 29,7 cmn
BEICOTOM 42 cM).

PucyHEKOM MOMHOC 3aHATH BCIO ILIOIAXE OONACTH pPHCOBA-
HUA HAH OCTABHUTEH IO KpasaM noad. [lona ocTaBAATh peKOMEH-
AYEeTCH, TAK KAK He BCe IPHHTEPH MOTYT PacliedaTHBATh JUCTH
6e3 moaei.

O6nacTs pHCOBAHHA MOKHO DACHOJAOKHTh BEPTHKAJABHO
{IINPNHS ANCTA MeHbIIe BRICOTH) — TAKAA OPHEHTAIUA HASH -
Ba&eTCR KHIWKHOI. O0/2CTh pHCOBABAA MOYKHO TaKIKe PACIONo-
EUTH TOPUBOHTANBHO (INHpHHA JucTa B0JbIIe BHCOTH) — TA-
Kaf OpHeHTANMA HAZBIBAeTCHA aJIb0OMHOMN,

TexXHOMOIME PHCOBAENA rpad)HIecKHX NPUMHTHBOB. Pac-
TPOBbi€ # BEKTOPHEIE IpadMueCKue pelaKTOPH MO3BOJIAIOT PH-
COBATL B IIOJNIe PHCOBAHMA rpatdhMIecKHe OPMMHTHEBH (IpAMAad
JIMHNA, KPUBadA JHHUA, IPAMOYTOJIbHHAK, MHOMOYTOJbHHK ¥ OK-
DYIKHOCTB).

Knonku ana pucopanua rpadudecKAX OPUMHTHBOB HAXO-
aares Ha ITanenu unempymenmos, KoTopas o6pIYHO pasMeIna-

f__ ] mjml




Koanpomauue n 06paborka rpadpmuecnoii n mynernmesutinot muopumanaun 29

eTcd BePTHKAABHO, BAOABL JIEBOTO KpPAd OKHA TIpadHUYecKoro
pesaxkTopa (puc. 1.11), Iina pacoBaHUs BHOPaHHOTO 00BEKTA
HeoOXOAMMO IMeJKHYTE N0 KHOOKE ¢ ero uaobpasxcenueM ua Ila-
HeAU UHCMPYMERMOE H NIePeMeCTUTh YRKA3ATEN: MEIIIH B MOJe
DMCOBAHHNA, TAe YKA3ATEeNL NPHUMET GOPMY KpEecTHKA. 3aTeM
INeJYKAMT B ToNe pHcopalng Tpebyerca 3apHKCHPOBATE ITOJO0-
JKeHH#A OHOPHLIX TOUEK PHCYEeMOro O0BeKTa.

IIpoueayps DHCOBAHHA rpaduUecKMX NPHMHUTHUBOB B pac-
TPOBOM M BEKTODHOM PelAKTOPAX MPAKTUYECKH He PA3NHAIAIOT-
A, QAHAKO CYIeCTBeHHQ PA3IMYAIOTCA PE3Y/IBTATEL PHCOBAHAA,
B pacTpoBoM rpadpuyecKkoM pegaKTOope HADHCOBAHHEIN o0beKT
TIEPECTAET CYIIECTBOBATE KAK CAMOCTOATENbHEIH a/IeMeaT nocie
OKOHUYAHUS PUCOBAHHSA M CTAHOBHATCH JIMINb I'PYNNoil nukcesneil
Ha pHCYHKe. B BeKTOpDHOM peZaKTope 3TOT 00heKT NPOROIKAET
COXPAHATE CBOI HHAMBHAVAJILHOCTD H €TI0 MOYKHO KONHPOBATD,
TiepeMelaTh, U3MeHATH PasMepH, IIBeT U NIPO3PAYHOCTS,

'.;;.==z-=----_{

f‘.:aﬁfnu LT nw o
[ m Ao | i jlur'ﬂ

Pwuc. 1.11.Mpaduueckre penaxTopbl:
pacTpobiii Microsoft Paint u sexroputiii OpenOffice.org Draw

Jinanna. Jna pucoBaEma auERY HeobxoauMo BuIGpaTh Ha
ITanenu unempymermoé rpadpuvecknii npumuTus Junus, ne-
PeMecTHTh YKa3aTeNib MHIIHA B ONMpeJeJeHHOe MECTO OKHA pe-
JAKTOPA M IMEJYKOM MEINBIO 3adHKCHDOBATL TOYKY, H3 KOTO-
poit AoMKHA HAYMHATECA JWHAA, 3aTEM MEPETANATS JHHHIO B
HY)XHOM HAIIPABJICHWH M, OCYIIECTBUB MOBTOPHH 1€/ TY0K, 3a-
PUKCHPOBATE BTOPOil KOHEN JHHHAM,

CymecTByeT BOBMOXXHOCTD INlepel PHCOBAHWEM 3aAaTh THI
JUHKHE (CIUIOMHAAA, OYHKTAPHAS U T, A.), €¢ TOJUIUHY U IBEeT ¢
MOMOILIBIO AONOJTHATEABHBNX MEHIO.
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Kpuasasg, [na pucosaans Kpapoii HeoOxoauMo BLIGPATE rpa-
tbuuecknil npuMuTHE Kpusas, HADHCOBATE IPOHZBOJBHYIO JIH-
HHUIO A NTepeTacKHBAHMEeM MBIbIO OpuAaTh ekt Tpefyemyio dopmy.

IIpamoyroasEHK. J4 PHCOBAHHA NIPAMOYTOJLHHKA Heob-
xoauMo BHIOpaTk rpadbuueckmit mpumuTHB Ilpasmoyzoashui,
IDeAYKOM 3a(hHKCHPOBATE OOICHKEHHe IepBoi BepIIMHEI, Iepe-
TAIZATE YKAZATENE 00 AHATOHAJH OPAMOYTOARHHKA H 3aHKcH-
POBATE HOJIOMEHNAEe [IPOTHBOIONOKHON BepINNHD,

Muoroyrosunk, [1g pAcoBaHUA MHOTOYTNOJLHAKA Heob-
X0oauM0 BHIGpaThE rpadpuuecknilt npuMHTRE MHOZOYZ0ABHUK,
TIOC/IEZOBATENBHO IEAYKAMH MBIIIBIO 3aQMKCHPORATE ITOJIOMKe-
HHAE BePINAH K ABOIMHBIM INEJTUYKOM 3aHKCHPOBATE NOJNCKEeHRE
nocaeaHeil BepINAHEL,

OBax H OKPYXKHOCTS, 1A pACOBaHMA OBala HeobxoguMo
BeIGpaTE rpadnueckuii npuMuTHE Osan (daaunc), MEeTHMHOM
MBIIIBIO 3A(HHCHDOBATE IOJOMEHHE TOYKH OBaja, Iepera-
IOATH YHASATEAE H 3a(PHKCHADOBATE IIOJOMEHNE TOUYKH, IIPOTH-
BOMNOJIOXKHON JaHHOH OTHOCHTENILHO IeHTPa oBata. Ecau B mpo-
ecce pECOBAHAA JepiKaTh Haxarolt knasumy {Shift}, To 6yaer
HADHACOBAHA OKPYIHKHOCTE,

MaauTpa uperoB. PasIHualoT yéem AuHUYL, KOTOPHM PH-
CYeTCA KOHTYP TeOMETPHUECKOr0 OPAMHTHBA, H Y8em 3aaué-
Ku, KOTODHIM OH 3aKkpallHBaeTcA. Onepanuiy Beiopa OBeTa
MOJKHO OCYIIECTBAATDH ¢ [IOMOIREI0 MeKIo ITaaumpa, cogepxa-
merc Hafop OBeTOB, HCHOAB3YeMEIX OPH CO3AAHAA OO BEeKTOR,

PacmEpenHag DAJHETPA. BRIOOD IBeTa ¢ HCOOJIB30BAHHEM
menw ITgaumpa orpannden, TaK KaK OHO COAEDHMT TOJBKOQ He-
CKOJILKO JecATKOR NpeToB. Oaaaro rpadbHuYecKHe peIaKTOPHI
MO3BOJIAKT MACIOAB30BATh PACIIADEHHYK OAJMTPY IBETOB, B
KOTODOH MOJMCHO OCYLIECTBIIATE BHOOP cpefl HaGopa U3 JecAT-
KOB MHJUIHOHOB I[BETOB,

=1 1.1.3. NanuTph! LBETOB B CHCTAMAX LBATONGPAAANMN
RGB, CMYK v HSB

IImmerxa. B pacTpoBRIX rpaYecKHX PeAAKTOPAX AJIA KO-
IHpPOBAHHS [BETOB MOXXHO HCNOJIBL30OBATH HHCTPYMeHT ITunem-
#a. MMemuox MBIINEK HA 00acTh ¢ TpeGyeMEIM OBETOM 3a48eT
er0 B KaYecTBe I(BeTa JHHHHM MK 1BeTa 3aJIMBKH.

Ecnu BaBecTH YKASATe b MEIINE HA KHOOKY Ha ITaHeru
UHCTDYMEHN06 I'PahIIecKoro pegaKTopa, TO MOABATCH
BCIJILIBAIOLIAA NOACKASKA ¢ HASBAHMEM HHCTPYMEHTA.
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#

Rom-pom.nh"te' BOIIPOCKHI

N

1. IlepeuncauTe OCHOBHEIE IAPaNeTPH! 00JIaCTH PHCOBAHNA.

2, lepeuncanre rpadadecKkne IPAMATHEH H ONIHUIINTE NPOLEAYPE HX
PUCOBAHUA.

3. Kak moatHO 384aTH OBET TMHUY U HBET SAMUBKN T

1.3.2. MHCTPYMEHTDI PUCOBaAHNS PACTPOBLIX
rpaduueckux peaaKkropos

Jna cozpaHuA M300payKeHHsA TPANUIMOHHBIMHA METONAMH
HeobxoaMMO BLIGpATE HHCTPYMEHT PHCOBAHHA (9TO MOryT OBITh
¢roMacTephl, KHCTh ¢ KDACKAMH, KAPAHZAIIH X MHOIOE ApYroe).
B pacTposbix rpadpuueCKUX peJaKTOPaxX CYINECTBYIOT AHANIOIMY-
HEe HHCTPYMEHTEI, TOIBOJIAIOIIUEe U3MEHATE LBeT oNpexeeH-
HBIX PPYIN NuKcenel, KHOITKH HHCTPYMEHTOB PHCOBAHAA 00BIT-
HO pacnoJiaraiorca Ha ITaneau unempymenmos.

Kapasgam, Huerpyment Kapandaw moasonaeT pucoBaTh
OPON3IBOJLHHE TOHKHE JAHAW,

Kucrs. Hactpymenr Kucmb NMO3BOJIAET PACOBATh IPOH3-
BOJILHLI®¢ JTHHHH paanﬂtmoﬁ TOJNINTHHK € HCOOALIOBAHHEM
<KHCTH» BRIOpaHHO# QOPMEIL.

Jlactur. HHcTpyMent Jacmur (Kucme, pucyomasn nse-
ToM PoHA) MO3BOIAET CTHPATH IPOABBOJbLHLIC MHKCEAN H300pa-
HeHMA, NPH 5TOM pasMep Jacmurxa MOXHO MEHATD.

Pacosumreas. HaerpyMenT Pacnuiaumens mo3BoJIAET pas-
GPRISTMBATE «KPAcKY» (3aKPAalIABATE MAKCEAM cAydalineM 06-
pasoM) ¥ TaKAM 06pa3oM 3a KPALTHBATE TPOA3BOMbHEE obnacTu.

3anuBka. HECTpyMeBT Sasuera MO3BOJNAET 3AKPAIIABATL
BAMKHYTHE ODJIACTH IeNHKOM.

JdAyna. HucrpymMeHT Jiyna no3BojiAeT YBEJIHMUHUBATE MJIH
YMeHpIIaThs MacInTal npexcTaBieHRA H300paXKeHNA HA SKpaHe,
HO He BAHAET OPH STOM Ha €ro PeajbHLIe pasMepHl.

Haanucs. NHacTpyMenT Hadnuce (kHONKA ¢ GykBoit A Ha
maHe M HHCTPYMEHTOB) II03BOJIAET CO3AABATE TEeKCTOBHE obJac-
TH HA IHKCEJILHEIX H300pamennax. ¥YCcTaHOBUB KypcOp BHYTDH
TEKCTOBOH O6IACTH, MOMKHO NTPOA3BECTH BBOJ TEKCTA, KOTOPEIH
CTAHOBHTCA YACTHIO MHKCEJLHONO N300pAXKeHHA,
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@opMaTHPOBARHE TEKCTA OPOHIBOAUTCA C IOMOMIBIO AHA-
Jorosoro okHa HIpugdmet (pre. 1.12),

[ % Times New Roman (Kupunnasa) =] |10 =] m‘lxl-g]@[

Pwe. 1.12. Ananorosoe okHo LipugTel pacTpoBOro pegakropa

KoHTpOoabHBIE BOIIPOCH

1, ITepeuscanTe OCHOBHEE MHCTPYMEHTH! PHCOBAHHA DACTPOBHIX
rpaduyecK X PeAAKTOPOB M OMMITKTE AX BOIMOMKHOCTH.

1.3.3. PaGora ¢ 06bexTamMmu B BEKTOPHbIX
rpadM1eckux penaKropax

BerTopHEIN rpaduvecKuii pegakTODP MOXHO PACCMATPHBATE
KaK rpadpuueckuit KOHCTPYRTOP, KOTODHIA HO3BONIET COBRABATE
PHCYHKH A3 OTAENBHBIX 00beKTOB {rpad)iyecKAX HPHMATABORB).

Cnou obpexToB. Kax1u1it rpadnueckmii NpAMATHAB pRcyeT-
Cfl B CBOEM CJIoe, TIOITOMY PHCYHKH COCTOAT M3 MHOMKECTBA CJIO-
eB. 'paduaecKkHe OPAMATHBLL MOSKHO HAKJIANLIBATE ADYT Ha
Apyra, IpH 2TOM OJHH O0BEKTEl MOIYT 3aCJOHATH Apyrue. Ha-
fpuMep, ecan cHagalsa 6L HAPHCOBAH NPAMOYIONBHUK, A 3a-
TeM [I0BepX Hero OKPYHHOCTD, TO CNOH OKPYXRHOCTH Gy AeT pac-
NONIATaTLCA NOBEPX CJIOA MPAMOYIOJLHHKA H OKPYMAKHOCTB
BACJIOHHT [IPAMOYTONBHHK.

CymecTByeT BOSMOSKHOCTh H3IMEHEHH A BUANMOCTH 00BbeK-
TOB IIyTeM H3MeHeHHA IOPAAKS pPasMellleHus HX CJIOeB Ha pPH-
cyHKe. [l1a aTOro Mcnoabp3yIoTed onepailar H3MeHeHH A MOPai-
K&, KOTOphIe TIOSBOJNAIT NepeMelllaTh BhlAeNeHHEIM o0beKT Ha
oepeaHni naad (B caMElil BepXHAH ¢A01 pACYHKA) MM HA 381~
HEAR nnal (caMurit HIRHEN caofl pUcYHKA), a TaKkke HA OSHH
CHIOH BOEpen MIH HA3HH.

T'pagueRTHAA 3a/MBKA 00BeKTOB. B BeKTOPHEIX pPegaKTO-
Pax CyLIecTBYeT BOSMOKHOCTE OCYLIECTBIATE MPaiHeHTHYIO 3a-
JmBRY o6beKkToB. IIpyn rpaguentHOR 3ANIMBKEe MHTEHCHBHOCTh
3aKPACKH MOMET M3MEHATLCA IO AAHHE, IIUPHHE UAH OT NeH-
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Tpa obberta. KpoMe TOro, o0EeKTHl MOTYT GHITE 3AIITPAXOBA-
Hbl DA3JIMIHLIM COOCOO0M (AMHHAMH, KBAZPATAMH B T. 4.).
Hpospaunoers o6berToB. [aa xaxporo ofbexTa (C1oa pa-
CYHK#) MOYHO 3aaTh CTeIIeHk NPO3PAYHOCTH (B MPOIEHTaX OT
0 a0 100). TIpu syseBoit TPOSPAYHOCTH O0LEKT, HAPHCOBAHHBIK
Ha HIDKePAacIOJ0KeHHOM caoe, bueH He 6yaer, HaoGopor, npu
CTOHOPOIESHTHON NPOIPAYHOCTH OH OyIeT BHIeH NOJAHOCTLIO.
Hampumep, MOMXHO cHaYana HAPHCOBATH CBETALIM mpaMo-
VIOJABHHK H IOBEPX HEero TeMHEIN Kpyr. 3aTeM NepeMeCcTHTh
CBETJHRIA OPAMOYIOJBHHK HA Nepenumii miaH. HakoHen, cae-
JaTh IPAMOYFOJBHHE YaCTHYHO IIPOo3pavHHM (pHc. 1.13).

Kpyr nosepx NipAMOYIONBHUK YACTMYHO NPOAPAqHEIA
MPAMCYTONbLHWKA nopepx Kkpyra NPAMOYTONLHHK
NoOBEpX Kpyra

Puc. 1.13. MameneHue BUOUMOCTH 06LEKTOB
B BEKTOPHOM rpaduyECKOM PeaaKTope

I'pynnupoeka 0§peKkToOB. B BeKTOPHOM pPellakTOpe OTAeABHEE
rpatdhaaecKne OPAMUTABEL MOYKHO NpeobpaBOBATh B € AMHEIA 00B-
KT (crpyunupoBarts). C 2THM HOBEIM OOBEKTOM MOMHO IPOH3BO-
JOHTDb Te 3Ke AelicTBRA, UTO U ¢ TpapHIeCKUMHE IPUMHTHBAMH, T. €.
TIEPEMENATE, HEMEHATD er0 PABMEDHI, IBET M APYTHE DADAMETDEL,
Moxno u, HAoG0pOT, PasluTE OOBEKT, COCTOAIIRE M3 HeCKOAb-
KHX, HA CAMOCTOATELHEIE OFBeKTHI (PAsTrPyIINDOBATE),

Hanpumep, oruMmnuitckyio sMGaeMy MOMKHO HAPHCOBATD C
OOMOIILIO HATH OKPYKHOCTEH pasHoro nopera, 3aTeM, CFpyOIH-~
POBAB HX B OfAH 00'BEKT, MOYKHO IIPOUBBOJILHO HEMEHATD PA3-
Mep, NPONOPIMH H UBeT oauMnuiicKoil smGnemyr (puc, 1.14).

A e

Pwe. 1.14. NpeoSpasopaHns 06LEKTa, NOAYHEHHOrO ¢ NOMOLILIO ONIepaumi
rpYNNMpPoOBKNA

2  Hudopmatuxan HKT $xa.
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BrupapHuBanne 00beKTOB. [na Gonpureil ToUHOCTH pUCOBA-
HUA 00'BEKTOB B OKHE PeIAKTOPA II0 N'OPH30HTAJH H IO BePTHKA-
JM pasMemaloTca AuHeiiky ¢ deaenuamu (puc. 1.15).

Jnd BHpaBHUBAHHUS HAPNCOBAHHEX OOHEKTOB II0 MOPH3OH-
TATH H BePTHUKATHN UCIIONL3YeTCA cemiad, K KOTopoil IpHBA3kI-
BaTeA 00BbeKTH. TouHOCT: NPHBAZKE OFBEKTOB MOJKHO Me-
HATH, H3MEHAA Pa3Mep AYeeK CeTKH.

2 6o n1P1BBNL NS %M

BI85 4 2
i

Puc. 1.15. Nluneiikn ncetxa

BHHOCKH B BeKTOPHEX PeIaKkTOpax. B BeKTOPHEX peJaKTo-
Pax MOMKHC COSIABATHL TEKCTOBEIe OOJACTH, B KOTOPHIX MOMKHO

BBOAUTE M dopMaTHpOoBaTh TeKCT. KpoMme aToro, A8 BBOAS HAM-
oncell K PHCYHKAM MOMKHO HCIOJB30BATh TAK Ha3HIBAeMELIe
BHIEOCKE pasnuuHuX dopM (puc. 1.18). Tercrosrie obnacta u
BBIHOCKH CYILECTBYIOT B PHCYHKE KAK CAMOCTOSTebHEIe O0BeK-
TH H IIO3TOMY MOTYT JIETKO MacIITaGHPOBATHCA H IEPEMENIaTHC.

Pne. 1.16. BLHOCKW B BEKTOPHOM PRAAKTORE

KoHTPOJbHEE BOIPOCHI

i

1. Yo B BEXTOPHHX IrpadHIECKAN DEEAKTOPAX IIO3BOJIAET H3MEHATH
BHAAMOCTE O0BeKTOR, 00DASYIOIIMX PHCYHOK?

2. B KaK¥X CAYYAAX DOJESHO BOCEONLIOBAThCH onepanuell rpymnm-
poBKH 06LexToR?
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1.3.4. PeqakxruposaHue uaobpaxeHuii u pucyHkos
B PACTPORBLIX U BEKTOPHLIX rpaduteckmx pefaxropax

PepakTposague H300paxeHHa (PHCYHKA) MOMKET NPOH3-
BOSUTLCA C HCIOJL3OBAHHEM TPEX OCHOBHEIX ONePADWH: KOIH-
POBAHMA, MepeMellleHusa H yAaneHnuda. [lepex BLMOnNHEeHUEM
KaKZ0H onepaniy PeAaKTHPOBAHHA He00X0XUMO BRIACINTS 06-
JIACTh K300paXKeHKA B PACTPOBOM DPeRAKTODe HIN obeKT B BeK-
TOPHOM peXaKTODE.

Bapenenme o6aacTeil maobfpamenns B 06HEKTOB B pHCYH-
KaX. B pacTpoBOM rpathuMueckoM pefaKkTope AIA BhifeneHns of-
Jacreit mzobparkenms (rpynn nHkceleli) ucnoas3ywoTes IBa
HHCTpyMeHTa: Buidenenue npamoyzorvroll o6aacmy u Buidere-
Hue npousgoavbhoii obracmu. Ilponeaypa BhleleAHA ITPOU3IBO~
AUTCA AHANOIHYHRO nponeaype pucopaHuda. Iocme oxoHUaHHA
IPOIERYDH BLITEJOHKA OCTACTCH OYHKTHPHEIH KOHTYD BRIfe-
JeHHOH 061aCTH ¢ BOCHLMEIO METKAMHE ITO nepuMeTpy (pue. 1.17).

B BeKTOpDHOM peAaKTOpe BhIfiesleHHe O0BeKTOB OCYIe-
CTBJIAETCA ¢ IOMOILI0 HHCTPpYMeHTA Buiderenue obzexma (Ha
Ianeau uncmpymenmos u3obpaxkaercs crpenkoit). Jnd Bage-
Jeansa o6beKTa ZOCTATOYHO BHIGPATL UHCTPYMeHT Buidenenue
003exma X MeIKAYTH 10 mofomy ofpexTy Ha pucyHKe. Bokpyr
BEIIeJIeHHOTO O0BeKTa IOABATCA BOCEMEb METOK B BEAC MANCHb-
KHX KBAAPATHKOB O ero NepuMeTpy (cM. puc. 1.17).

Ecnu noMecTHTEh YKA3ATEI: MEIITK HA TAKYIO METKY, TO OH
OpUMeT BKA CTPeNKH, HANPaBJeHHOI B ABe NMPOTHBONONOHRI
cToporH (cM. pue. 1.17). IepeTackNBasa METKY, MOXKHO H3Me-
HATH pasMep o0beKTa.

Jna nepeMelleHua BHAeacHHOR obnacTu (06BeKTA) HEol-
XOIKMO YCTAHOBETE KYPCOD BHYTDH BRI IeN¢HAOIH obaacTu (YRa-
3aTeSib MBIIIM IPHMET BRI CTPEIKH, YKASHIBAIONIEl «Ha Bce Te-
THIPe CTOPOHH* (cM. puc. 1.17)) ¥ neperamuTs ee.

T EX
| R |
Boigenedus NpAMOYTONLHOA 0GNACTM BulgeneHWe npRMOyronbHei ofinactu
8 PacTPOBOM PEOAKTOPE S BONTOPHOM PEOAKTODS
Pure. 1.17. Onepauna eslgeneHma
KomupoBamne, mepeMenteHMe X yaanenue obaacred pac-

TPOBEIX H300PAXEHHI M O0LEKTOB B BeKTOPHRIX DHCYHKAX.
IIpn konmupoBaHUM cHaYana BhIZeiasercA ofJacTs PacTPOBOro

&
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naolparkenns uau o0beKT E BeKTOPHOM PHUCYHKe, 3aTeM Konmasa
BEIAENIeHHOM pacTpoBoil ofIaCTH HIH BEKTOPHOI'O O0LeKTa IO~
MeImaeTes B CNeuHarbHyIo ofnacTs DaMATH oNepallHORHO CHeC-
TeMEl, KOTODAA HazsBaeTca 6ydepoM obfMena. Haxkosen xonua
na Oythepa o6MeHa moMemaercda B o6J1aCTE PHCOBAHUA H IMepe-
TACKHMBAETCH MBEIIORIO B HYJKHOE MeCTO PACTPOBOTO mMaobpaske-
HHS MJAH BeKTOPHOIO PHCYHKA.

IIpu nepeMemennu BHAENeHHAA 00IaCTh PACTPOBOTO HB0-
OpaxeHEna WK 00BEKT B BEKTOPHOM PHCYHKE YAAJIAETCA, A €T0
KOOHA noMemaerca B Oydep obMena. 3aTeM Komua n3 Gydgepa
ofMeHa MoMemaeTcA B 00JIACTE PHECOBAHEA H NEPeTACKUBARTCA
MBIIOBIO B HY)KHOE MECTO PACTPOBOTO H300paKeHHA HIIH BeK-
TOPHOIO PHUCYHKA.

IIpu ynanenuu BefeleHHasa o0nacTs pacrpoBoro m3obpa-
EHUA WK o0BeKT B BEeKTOPHOM DHCYHKe OPOCTO VAAIAETCH,

Jna uANIOCTPAIMH BHINECKASAHHOT) HADHCYEM B PACTPO-
BOM H BEKTODHOM PeAAKTOPAX TEMHBIH KPYT M CBeTJIHMA nmpamo-
YrOJIbLHHK NOBEPX HErO H BHIIOJHNM KONHpPOBAHME, [IepeMelie-
HHe H YAaJAeHHe CBETJIOro mpaMoyroinpunxa (puc, 1.18).

B pacTpoBoM peZaKTope HCXOAHOe u3obpakeHne NpeacTaB-
nqaet coboil rpynny nukcenell (IHKCEIR CBETIOT0 IPAMOYTONb-
HHUKa BCTPOEHE! B NHKCEIN TEMHOTO KPYTA), H IPHA BLIODONHEHHH
nepeMemeHusa ¥ YaaJeHAA MHKCeIn, BXOIAINHE B BHAeJeHHbIA
NPAMOYTOABHHK, VHSAAIOTCH,

B BeKTOPHOM peSAKTOpe HCXOZHOE H300PaIKeHEe IPEACTAR-
AAeT coboil cOBOKYOHOCTh ABYX 00LeKTOB (CBeTABIH npamo-
YTOABHHUK HAJIO)KEH HA TeMHB XDYT) H IPH BLINONHeHKK ITepe-
MEIMCHAA B YAAJICHKA YAAIAETCA TONBKO BhIACTeHHBE 00BeKT
(CBeTIBIA NPAMOYTOILEHRK).

Bup rpagpu- Onep auMa pefaKTUPOBAHUA
4BCKOTO
pepaktopa | Buiaenexne Konuwpoeanme | MNepemeweHve | YaaneHue

Pactpoewiii |
P D D@
BexTOpHLIA

Pue. 1.18, Onepaumu pegaKTMpOBaHKA B PACTPOBOM
M BEKTOPHOM rpadmyeckmx pefaKTopax
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Kar BugHO 13 puc. 1.18, pesyIbTaThl BHIOJIHEeHNUA onepa-
nuii mepeMelleHus ¥ YAaNeHUA, TPOUSBEAeHHNX B PACTPOBOM
H BeKTOPHOM PeJaKTOpax, pasjInyaioTced.

TeomMerpniueckne npeofpasosanuda obiacrellt pacTpoBnix
n3o0paxennit u 00beKTOB B BeKTOPHEIX pucyHKax, H3oGpane-
HHA ¥ PHCYHKH MOTYT OBITH HOEKBEPrHYThI IeOMeTpPHUYECKHM
npeofpasoBaHuAM:

* M3MEHeHHIO pasMepa Mo MOPH30HTANN H BePTHRKAIN;

# NOBOPOTAM IO YacOBOHl CTpPeNIKe MAM HPOTHE YACOBOH

CTPeJKH;

¢ HAKJIOHAM HA PA3JHNYHEBIE YIVIBL;

¢ OTPAYXKEHHAM B PASIUYHEIX IIQCKOCTHAX,

Ha puc. 1.19 noxa3zaH pe3yJIbTAT NOCAEHOBATENRHONO OIPH-
MeHeHHA K HagnucH onepanuii pacTA)XeHHA IO MOPHU30HTAH,
HaxJI0HA Ha 45° u moBopora Ha 180°,

R L

i TexeT ¢ \ LS

Puc. 1.19. NeomeTprdeckne npeolpasoBaHus HAGNWCKA
KorTpoasHkIie BONPOCH

1, Yem pasamuarTCH DE3YALTATH ONEPAHHY BHIGNTEHAS B PACTPOBOM
¥ BeKTOPHOM rpadMuIecKHX peAaKkTopax?

2. YeM pasamyaloTCA pesyAbTATH onepaiuit KONMHPOBAHNA, NepeMerie-
HUA M yLaleHHs B PACTPOROM H BeKTOPHOM rpadhHIecKIX pegaKTopax?

1.4. PacTpoBas M BEKTOpHaa aHMMauua

Arumanuia, Ilpu paGoTe ¢ paAcTPOBEIME H306paKeHUAMH 1
BeKTOPHLIMM DPHCYHKAMH IOHPOKO HCHOIL3YETCA AHMMAIIMA,
T. €. CO3ZAHNE HILIIO3HH ABHXKeHNA 0GBeXTOB Ha SKpaHe MOHH-
Topa. KoMIbIOTepHAA AEMMANMA KUCNOJAb3YET GHICTPYIO CMEHY
KARPOB {Kax 9TO JejaercA B KMHO), KOTOPYIO IVIAS HeJIOBEXA
BOCOPHHHMAET KAK HEeIIPePRIBEOE ABMKeHUe, UeM Goarmee xo-
JMYeCTBO KAAPOB MeHAeTCHA 3A OJHY CeKYHAY (B KHHO B CEXYHAY
cMerdAeTed 24 kaapa), TeM Gonee MONMHAS WILITIO3NA JBHKEHHA
BOZHHKAET Y UEICBEKA,
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HanpuMep, AnA cO3TAHEAA KOMOBIOTEPHON AHMMAITUH, IOKA-
SHBalomelf aBuxerve 3eman BoKpyT ComHIA, HeoOXOOUMO CO-
30ATk HOCAEAOBATEABHOCTE KAAPOB, HA KOTOPHIX HAPHCOBAHEI
noaoxkenua Semau Ha opbure (pre. 1.20). Haa cospanus ua-
JIO3HN ABHMKEHNA TpelyeTcA OCymecTBHTh M OBleTphIA mocse-
JAOBATENBLELBIA BHIBOA Ha SKPAH MOEMTODA.

el e e e L . JESEN -
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Puc. 1.20. NMocnegosaTenbHOCTL KAAPOB ANA COZAAHUA SHUMAUMK

ARuManua B npesenTaguax. IIporpaMMer paspaboTkn npe-
BeHTAIWIA DOZBOJAIOT BHOPATE OfMH M3 THIIOB AHMMAITMOHHEIX
sthderToB, rkoTOPEI SyzeT peAA3OBHBATECH B IPOHECCE CMe-
HH caaiigos. Hanpumep, npu ucnoab3osaruu sdubpexra Han-
JAbl6 éxese caexylommil cnaita SyaeT NOABIATHCH OOCTEIIEHHO,
Haeaxafa Ha Opeapigymuil caalig cnpasa HAJIeBo.

ArumManuonnrtie bheKTh MOXHO HCIIOIB3OBATE U TIPH pDas-
MeHIeHHH 00BeKTOB Ha caaiigax. Jaa Kasxaoro ofbeKTa MOKHO
eubpare Hambonee moaxozamuit oddeKT: MOCTEOEHHO NPOI-
BUTLCA, BEUIETETE COOKY, PasBePHYTRHCH J0 3aXaHHOTO pPasMepa,
YMEHBITUTECH, ABUTATHCA 1O BRIGDAHHON TDaeKTOPHM, BCIBIX-
HYTb, BpaIllATECA U T. 4.

Ammvanuornsie 3 deKTH D03BONMIOT MPUBACTE BHAMAHHE
IIpH pasMelleHUH Ha caaliie AMHHHOTO TEKCTA: TEKCT MOYKET No-
ABATHCA OEHKOM, IO CIOBAM HIIH Jaie 10 OTASHBHBIM GYKBAM.

Gif-apmmanea, GIF-aHMMaNHS gBASETCHA NOCIEJOBATEAL-
HOCTBIO PACTPOBRIX rpadiaecKkuX naobpazennit (Kagpos), KoTo-
PhHle XPEHATCA B OJHOM DACTpoBOM rpaduyeckoM daiine B dop-
mate GIF. B oponecce mpocMoTpa Takoro GIF-daitia pacrpopsie
rpaduveckne n3oSpakeEnA MOCJISAOBATENBHO MOABNTIOTCS HA
SKpaHe MOHHTODA, YTO M COSHAeT MIIIOSHAIO ABIKEHN,

J1a cosaHnA NOCACAOBATEILHOCTH PACTPOBBIX H300paNe-
HH# B aad ux npeofpasosaHnd B GIF-aEpManNI0 MOXKHO HC-
TMOAB30BATE MEHOTOOYHKIROHANBHEIE PACTPOBEIE PEAAKTOPEL HITH
cnenHaidbHEle pegakTopal GIF-auumanmii.

Hanpumep, ana nosyveHMs aHMMAIMH, AeMOHCTPHPYIO-
meit ppainerue 3emau (puc. 1.21), seobxogumo:
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® B PACTPOBOM rpaduecKoM pelaKTope CO3AaATE IOCKe Z0OBA-
TeJbHOCTh PACTPOBBIX H300pameHni (a3 ee BpaleBns;

¢ B GIF-amumaTope cofpaTh U3 3THX Haobpameruii AHKEMA-
OHIO.

xagp 7

Pue. 1.21. MNocnenosatenbHOCTb kaapos B GIF-aHumaumm,
AEMOHCTPUMPYIOLLSH BpawleHwe 3emni

IIpu cosgarun GIF-aEnManuy MOKHO 38AATH BeIMUAHY 34-
AEPHEKHN NOABNeHHA KAMIOr0O Kazpa, IeM OHAa MeHbIe, TeM
JAydlle KavecTBo aHMManuu, KpoMe Toro, MOMKHO YCTAHOBHTH
KOJHMMECTBO IMIOBTOpEHHI (oT 0AHOIO J0 GeCKOReYHOCTH) Hoce-
JOBATEJIEHOCTH KajpoB, XxpaHamuxca B GIF-gaiine,

Boanmoe KOJHYECTEO KAAPOB BelleT K JAYJYMIEMY KaYeCTBY
AHMMAIAN, HO IPH 3TOM yBeJnuupaeT pasMep GIF-daiina, Maa
YMeHBIIeHHA ero HHGOpMAIHOHHEOrO 00'beMa MOKHO ARUMHADO-
BATH TOJBKO HEROTOPEIE YACTH H300pasKeHHd,

Flash-annmanua, Flash-aauManusa 6asupyercsa Ha HCIONL-
30BAHUM BEKTOPHOM IpadHKKE M mpeacrabiser coboit mocneno-
BATELHEOCTE BeKTOPHEIX PHCYHKOB (Ragpor). Kaap crpouTtcs ¢
Hemonb3oBanHeM Hafopa BeKTOPHRIX rpaduuecKHX o0LeKTOB
(OpAMBIX M TPOMSBOJBHHX JKHUH, OKPYKHOCTeHdl M mpamo-
YIOABHHKOB), IIS KKAOTO H3 KOTOPREIX MOMKHO 3AJATH DASMED,
IBeT JHHMHK ¥ 3JIMBKH H APYFHE IAPAMETDHL.

HocrourcreoM flash-annManuy ABNAETCA TO, ITO HET HEOG-
XOAHMMOCTH IPOPUCOBLIBATE KAMKALIN Kagp. ocTaTouHO HADH-
COBATH KAOUEBME KAIPH ¥ 3AlaTh THI DePEeXoja MeKIY HHMH
(ceoGogaan TpapchopManuda, TpaHchOpPMAOHMA ¢ BpAIeHHEM,
TpancopManua ¢ oTpaXkeHueM u T. A.). Peaaxrop flash-aan-
MAOHA ABTOMATHYECKH IOCTPOUT NPOMEKYTOUHEIE KAADBI
Ecau npoMexyTOUHEIX KAAPOB MHOI'O, TO AHMMALHA II0JYYIaeT-
¢A WIABHOI, 8 ec/H MAaJo, To DuICcTpOl.

Hanpumep, nnd cozgaRul AHAMANUH, JeMOHCTpHpYIOmeii
opeolpasoBanpe CHHETO KBAApATA CHAYANA B 3€JEHEIH Tpe-
VIOJLHUK, 8 38TeM B KPACHHIA KDYT , ZOCTATOUHO (pHc. 1.22):

¢ B KIIOYEBHIX KAxpax (IIepBoM, Y4eTBEPTOM M CeIbMOM) Ha-

PHCOBATH BHIIleNIepeuUCIeHHbIe ol beK TR
® 3AJATH TAO AHMMALMOHHOTO TIePEXOAa MeRIy HAMH,

*  Hapnc. 1.22, cuamii, senenniii 1 kpacuult npoTa NePeAHE OTTEHKAME CEPOTO,
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4,400

mnp1 xapp 2
{umoneBoH (xn meaoa) (mmeaon)

Puc. 1.22. NocneaosatensHOCTL kKaapos flash-aHumaumm

npectpa30BaHMA CMHEro KBaapaTa
B 3€NEeHbIit TPBYTONLHWK U KPACHBIA KPyT

B nponecce npocMorpa flash-aapManyuy BeXTOPHEE Kagpsl
DOCJIE0BATEABHO NOABIAIOTCS HA SKPaHe MOHUTOPA, UTO M CO-
sgaer MAMIOsHIC gpmxennsa. Ilpu cosgamum flash-aEmManmu
MOMHO 3a4aTh KOJIMUECTRO KAAPOB B CeKYHAY, YeM OHO Ooibilre,
TeM JyYmie KauecTBO aHHMAIHH,

HocrouncreoM flash-anuManun asnaasercs HeGonsurol MH-
dopManuonunit o6bem taiinos, u nosroMmy flash-ammmanmnsa
IIAPOKO HEOAb3YyeTcA Ha Web-calitax B Hurepnere. Ina pas-
paboTkn flash-aHMManu¥ HCNOABIYIOTCA CHeOUAJH3APOBAH-
uule flash-pegakrops (BanpuMep, Macromedia Flash), xoroprie
COXPAHSIOT AHMMAOHOHHHE Galiln B COCOMARHSHPOBAHHOM
dopmaTe FLA.

KoOHTpPOIBHEIE BOIPOCH

1. O6BbACHUTS TEXHOJOIHK COSAAHAN KOMIBIOTEPHON AHNMAIINH.
2. Kaxne THNH aHMMALIINY MOTYT OHTE HCIOAB30OBAHE B IPE3CATADMAX 7
8. Kax MORHO YCKOPHUTE UAH 3aMefauTh GIF-anrvanuo?

4, BueM COCTONT Pa3THIAEC MeKAY KIIOYECBEIMHI H OO bIMARING KATPAMI
flash-aunmanun?

1.5. KoguposaHne un 06paborka 38ykoBom
uHpopMaLUm

3eyroBaa nndopManma. 3syKk npeacrasaser coboll pac-
OpPOCTPAHAIOIIYIOCH B BO3AYXe, BOAE HAHM ApYroi cpesie BONHY
(xomebanns BOSAYXA WIH APYToi cpeinl) ¢ HeNPEPHBHC MeHAI0-
mielcs AMIINTYROH U 9acTOTOH. YeoBeX BOCIPHHHMAET 3BY-
KOBHIe BOJIHEI ¢ MOMOIBI0 CAYXA B )OpMe 3BYKA DA3IMYHON
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rPOMKOCTH M ToHA, Yem Goabllle AMIVINTYAA SBYKOBOIT BOMHEI,
TeM rpoM4e 3BYK, 4eM fogapiue 4acToTa KodeSanuil, TeM BLIUIe
ToH 3ByKAa (puc. 1.23).

A Awnnn
TyOAa /Bumnlpommasyl
/ Bpaun
Hustnin Tvoosi 9Eyx

Puc. 1.23. 3eyx0Ban BONHA

o Yenopeueckoe yX0 BOCIPHEHMAET 3BYK ¢ 4acToTod ot 20

roneSannit B cexynay (umsxuii anyx) xo 20000 roneda-
Huli B ceKyHAY {BHICOKHI 3BYK).

YenoBeK MOMKET BOCIIPAHUMATE 3BYK B OTDOMHOM AHALA-

30He aMILJINTYA, B KOTOPOM MAKCHMAMLHAA aMILIHTYAR

Goabme MuEMMANLHOM B 10 pas (B CTO THICAY MHJLIAAD-

AoB pas). [Ina uaMepeHUHA TPOMKOCTH 3BYKA ONpUMeHAeTCH

cnenAanbHaA egnEAna geuwben (aB). YMempmenmne wan

VEeqMYeHHe rpoMKocTH 3Byxka Ha 10 nB coorBercrrRyeT

YMEeHbIICHHIO WY YBSINUeHUIO AMIUIHTY AK 3ByKa B 10 pas,

Tabanya 1.5. TpOMKOCTL 3BYKA

Sayx MpomxocTh, AE

HuxHUA Npeaen YyBoTBMTENbHOCTH 0
HEN0BEYECKOTo YXa

LLiopox nucTHeE 10
Pazrosop 60
Myack asTomobunn 80
PeaxTHBHLIA pBMraTENL 120
Boneroii nopor 140

Bpemenndst THCKpeTHIANMA 3BYKA. 1A Toro MTOoOR ROM-
ObIOTep Mor o5pabaTHBATE 3BYK, HellpepEIBHEI 3BYKOBOIk cHr-
HAJ JoM¥eH OLITL Npeolpa3oBAH B IAMPPOBYI0 AACKPETHYIO
dopry ¢ moMOIbI0 BpeMenadit THexkpeTazanun. Henpepripaasa
3BYKOBAA BOJNHA pasOHBaerTcsa Ha OTAeNbHBIe MafleHbKHE Bpe-
MeHHEe YY8CTKM, HIPHUeM JIA KAMAOTO TAKOTO YYACTKA YCTA~
HABANBASTCS ONpefe/eHHbIN YPOBeHb 'POMKOCTH,
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TaxuM o6pazoM, HeNpepHIBHAA 3aBHUCHMOCTE TDOMKOCTH
3BYKA OT BpeMeHH A(#) saMeHAeTes HA JUCKPETHYIO NOCTeA0BA-
TeNLHOCTE YpoBHeli rpoMirocTH. Ha rpaduKke 3TO BRITIAAAT KAK
3aMeHa raagxoll KpHBOH Ha MOCJIEROBATENLHOCTE «CTYIEHEK»
(buc. 1.24),

+ A, rpoMKocTh

i, BpeMs

Pwc. 1.24, BpemeHHAR ANCKDETU3ALNA IBYKA

Jacrora nEcKpeTH3ammu, J{7a 3aIcH aHAJIONOBOTO 3BYKA
H ero mpeofSpasopaHHA B nadpoByo (GopMy HCIOABIYETCA
MHKDPoOH, DOAKII0UeHHEI! K 3BYyKOBOl naaTe. KawecTBO NO-
JAYYeHHOr'0 BLUMpPOBOTO 3BYKA 3ABUCHT OT KONUYECTBA HEMepe-
HHi FpOMKOCTH 3BYKA B eAHHHILY BpeMeHH, T. €. YACTOTHI JHC-
Kpermsanue, Yem Goapllee  KOJHIECTBO  HMaMepeHmi
NPOH3BOAUTCA 3R OAHY CEKYHAY (dYeM GONbIle YAaCTOTA AHCEpe-
THBAIIMH), TEM TOUHEE ¢JECEHKA» HDPOBOro IBYKOBOr0 CHT'HA-
Jia HOBTORAET KPHBYIO AHAJIONOBOTO CHTHAAA,

fﬁj Yacrora AMCKPETU3AUNM 3BYKA — 3TO KONMYECTBO
L.ﬂ/’ M3IMEPEHWH TPOMKOCTH 3BYKA 3@ 0QHY CeKyHAaY.

YacToTa ANCKPETHIAIMH 3BYKA MOJKET JeKATh B JUANAB0HE
o1 8000 ro 48 000 n3MepeHHU I 'POMKOCTH 3BYKA 38 ONHY CEKYHAY.

T'ay6una xopupoamna. Kamaol «cTyneHbke» mpHEcBaHBa-
€Tea onpefeJeHHENH YPOBEeHL IPOMKOCTH 3BYKA. ¥ POBHH IpoM-
KOCTH 3BYKA MOHO PACCMATPHUBATH KAK Ha0op N BOSMOMMHEIX
cocTonEM, ANA KONHMPOBAHHA KOTOPHIX Heo0XOZHMMO onpeae-
JeHHOe KoAWdecTBo uadopmanun [, KOoTOPoe HASHIBALTCA IAay-
OunHoill KOgUpPOBAENSA 3BYKS.

FnyGuHa KOAMpOBaHKA 38YKa — 3TO KOAUYECTBO WUH-
dpopmMauun, KOTopoe HeoBX0aAWMO ANA KOGUPOBAHWS
AVCKPETHLIX YPOBHEH rPOMKOCTH UU$POBOro 3syka.
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Ecan u3sBecTHa raySHHA KONHPOBAHHHA, TO KOJWUYECTBO
VPOBHEH I'DOMKOCTH LHG(POBOro 3BYKA MOYKHO DACCUHTATE IO
dopMyae (1.1). HyeTs raySHHA KOTHPOBAHKA 3BYKA COCTABJISAET
16 6uToB, TOrAA KOJAMIECTBO YPOBHEH I'POMKOCTH 3BYKa PABHO!

N=2'=2"%=65536.

B nmponecce XOTZHPOBAHMA KAKAOMY YPOBHIO T'DOMKOCTH

BBYKa NpPUCBaUBaeTes cboit 16-6HToBLIH ABOMUHBIK Kon, mau-

MeHBbIIEMY YPOBHK IDOMKOCTH OYAET COOTBETCTBOBATHL KOJ
0000000000000000, a HauGonemremy — 1111111111111111.

KauecrBo onndposamaoro 3syra. Hem Gosblne 9acToTa U
ray0uHa JUCKPETH3AIMH 3BYKA, TeM $ojiee KaueCTBeHHLIM 6y-
LeT onupoBAHHEIA 3BYK. CaMoe HH3K0e KAYecTBO O pOBaAH-
HOTO 3ByK4a, COOTBETCTBYOHIee Ka9eCTBY Tele(hoHHOI CBA3H, Y-
IeT npu yactore quckperuszanun 8000 pas B cekyHAy, raybiHe
Iuckpernsanue 8 GHTOB U 3aNUCH OZHOM 3BYKOBOH JOpomKH
(pexxuM MoHO). CaMoe BRICOKOE KAYECTBO OIM(POBAHHOIO 3BY-
KA, COOTBETCTBYIONMIee KaUecTBY ayauo-CD, 6yzer opu uactoTe
pacxperazanms 48 000 pas B ceKYHAY, rAy0HHe AUCKPETHIALLNHA
16 GuTOB M 3amMCH ABYX 3BYKOBBIX AOPOKEK (PeXXMM CTepeo).

Heo0xoaHM0 IOMEHTE, 9TO Y€M BRIIE KAYeCTBO LU POROro
3BYKA, TeM Sonblle MHGOPMALMOHHEIH ofbeM 3BYKOBOTO daii-
Ja. MoHO OUEHHTE MHDOpMANHMOHHEIA ofbeM INPpPOBOrO
CTepeo3BYKoBoro ¢daiina AMHTENBHOCTRI) 3IBYYAHHA OJHA Ce-
KYHAA OpH cpefHeM KadecTBe sByKRa (16 6uros, 24 000 uamepe-
Huli B cekyHAY). 14 sToro raySuEy KOZUPOBAHUS HEO0OXOMAMO
YMHOYKHUTD HA KOJUYECTBO H3MEPEeHH B OKHY CeKYHAY U YMHO-
MUTE HA 2 (cTepeos3BYK):

16 Suros + 24 000 + 2 = 768 000 6uroB =
= 96 000 GaitroB = 93,75 KGaiir.

3BYROBbLI¢ peAaKTOPLI. 3BYKOBLIE PEZAKTOPHI DOSBOJIAIOT He
TOJILKO SANMCHIBATH H BOCHPOHIBOJHUTE 3BYK, HO H DEAAKTHPO-
BaTh éro, OnudposasHbIil 3BYK HpeAcTABIASTCA B 3BYKOBEIX pe-
JAKTOPaX B HAIMNIAAHOM dbopMe, IOFTOMY ONEePAIMH KOIHPOBA-
HHA, TepeMermeHia M yAaleHua dacTell a3Bykopoill Joposirn
MOXKHO JIETKO OCYILIECTBJIATE ¢ NOMOINBLI0 MeOOH. KXpome Toro,
MOXXHO HAKJIAALIBATH 3BYKOBEIe TOPOYKKH APYT HA APYra (MUK-
HMIUPOBATH 3BYKH) H NIPHMEHATE Pa3/IMYHBLIC AKYCTHICCKHE (-
¢eKTH (9X0, BOocUpou3BefeHie B o6 pATHOM HAIPABJAEHHUH H AD.).

3ByKOoBBIE PeAAKTOPSI HIO3BOJIAIOT H3MEHATh KAYeCTRBO M-
POBOrO 3ByKa M 00beM 3ByKOBOrO Ppaliia nyreM M3MEeHCHNA Tac-
TOTE OHCKDeTH3AUUH M rIy0OMHEI KoAHpoBaHHA. Onud)poBaH-
HBII 3BYK MOYKHO COXDAHATL 0e3 COXATHA B 3BYKOBBIX (aiinax
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B YHHBepcaJbHOM dopMaTe WAV, a TaKiKe B (popMaTe CO CHKa-
TueMm MP3.

o Ilpu coxpaneHUM 3ByKa B JOpMATAX CO CIKATHEM OTGPA-
CHIBAIOTCA «H30LITOYHBIE» AJSA UeJOBEYECKOTO BOCHDHA-
THS SBYKOBBIe YACTOTHI ¢ MAJION AMIIATY 0, COBIIAJAI0-
e N0 BPEMEHH CO 3BYKOBRIMH YACTOTAMHM ¢ Goabpmoii
amaaryAcii. IIpumeneHne Takoro dopMara mospoIAeT
CHHHUMATH 3BYKOBEIe GAKIEI B AeCATKHA pas, OXHAKO IPH-
BOONT K HeoOpaTmmMoii morepe uEGopManun (dalian He
MOTYT GBITH BOCCTAHORJIGHL]! B MePBOHAYANLHOM BHAE).

i

KorTpoasHile BOMPOCKHI

1, O6pacHNTE, KAK YACTOTA JUCKPETASANNA N IIyGHHEA KOAAPOBAHNA
BAKAIT HA KAYecTB0 NadgpoBore 38yKa.

bHOT'O BRINIQOJHOHHA

1.9. Badanue ¢ suibopornbim omaeemoM. 3BYKOBAA MIATA TPOAIBOANT
ABOMUHOE KOAUMPOBAHKE AHANOTOBOTO 38yKOBOro caraana, Kaxoe
KOIA9ecTBO MHGOpMAn K HeobX0AuMo 118 KOZAPOBAHNH KA A0~
ro a3 65 536 BOSMOYKHEIX YpoBHeii rpoMKOCTHE cATHANAT
1)65 536 6mroe; 2) 256 6uros; 3) 16 6uros; 4)8 6uTos.

1.10. Sadarue ¢ pazcepuymuin omeemon. Ouesnrs HEGOPMATHIOH-
HHY ofheM IUQPOBHIX 3BYKOBRIX daiiios LinTenrsEocThIO 10 ce-
KYHJ NPH MIyoRHe KOAUPOBAHNA K MACTOTe IHCKDETHIALNHA IBY-
KOBOTO CHI'HAMA, O0eCHeuMMBAIOIHX MAHAMAJLHOS H
MAKCUMAJbHOE KAYeCTBO 3BYKA}

a) MoHO, 8 6uToB, 8000 H3MepeHUI B COKYHAY;
6) crepeo, 16 6uros, 48 000 maMepennii B ceRyHAY.

1.11. *3adanue ¢ passepnymuiM omeéemox. OnpepeuTs AIATEIHL-
HOCTb 3BYKOBOTO (aifna, KoTopriii yMecTnTCa Ha AucKeTe 3,57,
YuecTs, 4YTO 4172 XPaAHEHHA JaHHEIX HA TAKOH ANCKeTe BRI AedeT-
ca 2847 cekropos ofinemom 512 GaliTop KakbIil:

&) NpHE HUIKOM KAYECTBEe 3BYKa: MOHO, 8 6uror, 80{0 maMmepenmii
BCEeKYHOY;

6) Ipu BHICOKOM KauecTBe 3BYKa; cTepeo, 16 6uros, 48 000 name-
penuil B cexyHaY.
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1.6. Undpoeoe ¢potom Buaeo
Iudposas pororpadus, [udpopre GoTORaAMEPE HO3BOAA"

10T NIOJIYYMTE N300paskeHne BHICOKOrO KaUYeCTBa HelloCpeCTBeH
HO B Ou(poBoM dpopmarte. IlonyuenHOe HuppoBoe n30bpasKeHne
coxpanserca B nEGpPoBOi KamMepe Ha cMerHoM Rapre flash-mama-
. Ilocne moarmo9enna nudposoii Kamepsr ¥ USB-mopry xomM-
OBIOTEPAa IPOM3BOANTCA KOIMPOBaHNe H300parKeHIH Ha JKeCTRHIE
AUCK KoMnsiotepa (puc. 1.25). Ilpn BeobXORMMOCTIL MOXMIHO LIPO-
BECTH PEAAKTHPOBaHME (hOTOTPADHH € MOMOIIbIO PACTPOBOIC TPa-
¢ryeckoro pefaxTopa. BricokOKavecTBeHHAA IBEeTHAA IEYATDH
nudpoBex (pororpaduii IPOHIBOANTEA Ha CTPYHHOM NpHHTEpE.

Pue. 1.23. Undpoean poTorpadun

o Paamep pacTpoBrix nudpormx dororpaduit Momxer mocTH-
rate 3000 x 2000 Tovex mpu raydune npera 24 éura Ha TOU-
xy. Bcon coxpanuts dororpaduio Ha xapre flash-namaru s
dopmate BMP, undopmanuounbsifl ofreM Taroro nsobpase-

HHA NOJY9aeTCH ROCTATOYHO GOaBIION:

I = 24 6ura + 3000 - 2000 = 144 000 000 Gura =
= 18 000 000 Gaitros ~ 17578 Kbalita =~ 17 MGaifr.

BoamoxuocTs xpanenus Ha kapre flash-namaru gecar-
KOB HuGPOBEIX oTorpaduii ofeconeunBaerca HCOOAB30-
BaHMeM rpad@udeckoro GoOpMAaTa CO CHATHEM [0 METOAY

Hudpporoe Buaeo. IInbpoBre BHAECOKAMEPH IO3BOXAKT
CHMMATE BAACODHNIBMEI HelOCpeACTBEHHO B mudporoM dopMa-
Te. Hudposoe BHAeo, NpeAcTaBadnIOee coboil MOCAEAOBATENE-
HOCTE KaApOB ¢ OLpeAeeHHBIM paspellleHNeM, COXpaHsgeTcsa B
BHAeOKAMepe HA MATHUTHOM Kaccere, ITocse noagxouesHa Hug-
PoBROIL BHAeoRaAMePH! K DV-IIOPTY KOMORIOTEDA H 3AIYCKA OPO-
rpaMMel BUPPOBOTO BUAEOMOHTANKA IPOMIBOMTCA 3aXBAT H KO-
OHPOBAHKE BAKEO HA JHeCTKMI Zuck KoMubloTepa (puc. 1.26).

B npolecce saxpara OporpaMMa DH(POBOTO BRAAEOMOHTANA
aBTOMATHYECKH OGHADY)KHMBAET H3IMeHeHNA H300pasKeHnd B IOTO-
Ke BAACO U pasbubaeT BuAeo Ha (hparMeHTHl, HasLIPaeMEle CIeHa-
nu, [onraoBarens B OpoNecce MOHTANCA MOKET pAsOHUBATE BHUAECO
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Pue. 1.26. Undposoe eupeo

Ha CeHbI IO BPEeMEeHN MK IPOM3aBoabHe, MorTas nudpoBoro pu-
AeodhmbMa MPOM3BOAUTCA NIyTeM BHIOOPA JIYIOMX CIEH H PasMe-
IOeHUA UX B onpefeleHHOH BpeMeHHGH mocaemOBATENBHOCTH.,
IIpu nepexozie MeX Y CIEHAME MOMKHO HCIIONLI0OBATE PABTUIHEI
aHEMAOHOHHEE 3(¢eKThI: HAILTKE, PACTBOPeHRS H AD.

IIpocMoTp DU poBOrO BHAEO MOXKHO OCYIIECTBIATE HEIO-
CPeACTBCHHO Ha SKPaHe MOHHMTOPA KOMOBIOTEPA MIU Ha MOA-
KJIO9eHHOM TeJeBH30ope.

BuzeohHnNsM COCTOMT HE ODOTOKA CMEHAIIOHX APYT APYTA
KaApoB A 3ByKa. IJoKa3 TOMHONBETHRIX KaApOB B BOCIPOH3De-
AeHHe BRICOKOKAYECTBEHHOTO 3BYKa TPeGyHT mepeAaavun oueHb
GospIInx 00beMOB HHPOPMAIIHY B eAHHHITY BpeMeHH. IlosTOoMY
B Ipoliecce 3aXBATA H COXPAHEHAA BuAeodailia Ha AUCKe Ipo-
A3BOAMTCH €TI0 CXKaThe, Bo-IIepPBHIX, HCIMOJBIYIOTCA METOARL
CXRATHA HEeOABHKHBIX PACTPOBLIX rpadEYecKUxX
usobpaskeHNit M 3BYRA, OMHCAHHEBIC BEIIIIE,

m 1.2.1. Pactposan rpaduxa
1.5. Koguwpoeasine u oSpalotka 38yKoBoW MHGopMaLIMK

Bo-BTophIX, HCOONB3YETCA IOTOKOBOE CixaTRe. B mocrenona-
TeJARHOCTH KaAPOB BRUISIAITCA CIEHH, B KOTOPHX H3o0paiKkenue
MeHAeTCA He3SHAYUTEILHO. 3aTeM B CIeHE BRIASIACTC KA10MeBoif
KaAp, Ha OCHOBAHMHE KOTCPOTC CTPOATCA CHAeAyIomHe, 3aBHCH-
MBbie RATPHI. B 3aBHCHMEX KaApax BMEcTO epeAadn KoJoB IBe-
Ta BCEX OHKCeNell mepefaloTes KOAR IIBeTa TOAbKo Hefoabpimoro
KOJIHYeCTBA MHKCeael — Te, KOTOphie 6LIIH USMEHEHBI.

o TeneBnsHOHHHI CTAHAAPT BOCOPOHSBENeHUS BHAECO HC-
OOJE3YeT paspemeHHe Kagpa 720 x 576 nuiceneidt ¢ 24-

GuroBoill raybunoii neera. CKOpoCTh BOCHPOUSBEACHUA
cocTapadeT 25 KagpoB B ceKYHAY. CleAcBATeNBHO, B
OAHY CEeKYHAY Heo6XoAuMMO NepesaTs OrpoMHHIE ofbeM
BHACOJAHHEIX!
I = 24 6uta 720 - 576 - 25 = 248 832 000 GuroB ~
~ 31 104 000 Gaitron ~ 30375 K6aitr ~ 30 M6aiir.

IIpu 3axBaTe M coXpaHeHUM OUPPOBOTO BHACO MOMKET HC-
NOJb3IOBATHECA OAWH A3 ABYX CHOCOGOB CIKATHA JAHHBIX.
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Ilpu coxpanennu eugeodaitios B opmare AVI moryr me-
OOAB30BATECA PA3IMYHbEIC METOAEI, NCOONB3YIONIAE «bNp-
MeHHEIe» AJITOPUTMBI CKATHR HaHHEIX., IIpM coXpaHeHHH
pugeodaitaos B dopmare MPEG mcoosmayerca cTaHAap-
TASAPOBAHHBINA METOH CKATHA AAHHBIX,

IoroxoBoe BuEeo. Jlna nepeaaum BHAeo B HMurepHer k
USB-nopry KoMIbIOTepa NOAKAIOYaeTea Web-kamepa (puc. 1.27).
Tar Kaik CHOPOCTE NEpeAauM JAHHEIX B MHTepHeTe OrpaHUveHs,
VCIIOJAB3YIOTCS NOTOKOBRIE METOARI CHKATHA ¢ MCTIONB30BAHNEM O
Horo ua Asyx cranpgapron: RealVideo wmr Windows Media.

Es ' nﬁ%

e, 1.27. NoTokosoe BUASO

IIoToxkoBoe cixaTHe OPUMEHAETCH KAK AJIA BUAE0, TAK U I
sByxa. C:raTHe BHAeO ofecleuHBaeTCS 34 CUYET YMeHBINeHHA
pasMepa Kagpa, YMeRbIIeHAA TACTOTH KAJAPOB, 8 TAKKEe YMEHb"
IIeHHA KOJHIeCTBA MBeTOB, JJIf CIKATHA 3BYKA MOXHO YMEHb-
LIHTE YaCTOTY AUCKPETHIAHNH X DIYOHHY KOAUPOBAHNS, & TAK-
e BMECTO CTepeo BHIOpATh MOHOPOHHUYeCKMIT 3BYK (OofUH
KaHaJg).

OzHAKO B CBASH ¢ IIMPOKAM PACIPOCTPaHEeHHeM IIHPOKONo-
JIOCHOTO BBEICOKCCKOPOCTHOIO moakjawuenus K HutepHery Ka-
YeCTBO HOTOKOBOT'O BHAEO H 3BYKA CYIIECTBEHHO YAVIIIHIOCH.

“€l1s. Koguposauue u obpabGoria 38ykoBoi undopmauun

KoHTpoALHEIE BOIPOCHI

1. OmunmaTe nponece noayuesna nudpopux dotTorpadmnii.
2, OnumATe OCHOBALIE STANIH CO3AAENA b poBoro BAAeodUALMA.

3. Kak MO:KHO YMeHBIINTD HHPODMAUHOHHNT 06'beM TOTOKOBOTO BH-

A€0, 11ePeSaloIerocs B eSHHUIY BPpeMeHH 110 KOMNBIOTEPHRM Ce-
Tam?
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MNpaxkTuueckme padoThi KOMNLIOTEPHOrO NPAKTUKYMA,
PeKomMeHAYyeMbie AN BLINONHEHWA B NPpoLlecce
nayuenna rnasot 1
T KomnbIoTepHLIA NPAKTMKYM

1.1. KopupoBaHue rpau4eckoi MHpopMaumu.

1.2. PepaxktMposaHue Mao0paxeHWA B PacTROBOM rpacudeckom

penaxTope.

1.3. CoanaHve PUCYHKOB B BEKTOPHOM rpacdM+eckom penaxkTope.

1.4. Coapanve GiF- v flash-aHmanmm,

1.5. Koamposanue v obpaboTka 3BYKOBOA MHDOPMALMK.

1.6. 3axsaT ¥ pepakTMpoBaHWe Undposoro GOTO M CONAHKE
cnaig-Loy.

1.7. 3axBar v pegakTHpOBaHWe UMPOBOMO BUASO C HCTIONb30BAHNEM
CHCTEMbl HeNMHBAHOTO BUASOMOHTAXA,




CnaBa 2

KoaupoBanue n o6paborka
TeKCToBON nHpopMaLMM

2.1. KoanposaHue TexcToBoi nHdopmMmaumm

JBoHUYHO® KOTHPOBAHNE TEKCTORCH HEGOPMATHA B KOMIIL-
1orepe. HadopMmanua, BHpaKeHHAA ¢ TOMOLIBIO eCTeCTBEHHEIX
H GopMANTLHBIX A3RIKOB B THChMeHHO1 dopme, 0GRIMHO HASKIBA-
eTcs TekcToBoM MEpOpManmeii.

Jna npeacTaBIeHNs TeKCTOROH nHdOpMANMH (IPONHCHEIE
H cTpounbie SYKBH PYCCKOTO H JATHHCKOTO aadpaBUTOB, MU~
PHI, 3HAKM M MATEMATHIECKHE CHMBOJB) AocTaTOMHO 256 paa-
JUYHBIX 3HAKOB. [To dopmyne (1.1) MOKHO BHIHCINTE, KAKOe
KOANUeCTBO HEDOpMAanun HeoGXonHMO, YTOOH 38KOAHPOBATE
KaXIbIN 3HAK:

N=2 = 258=2" = 28=2' = I=86uros.

1.3.2. Onpegenenne KONM4ECTBA
MHGOPMALIM WHepopmanima n UKT-8 =

HOns o6paboTkN TeKCTOBO HHGOPMANHH B KOMILIOTEPpE He-
00X OoIMMO IPEACTABATE €¢ B ABOHIHOM 3HAKOBoi cncreMme. daa
KOAUPOBAHHA KAKAOTO 3HAKA TpedyeTcA KOJHIecTBO MAGOP-
MAaLuH, papHEOE 8 6UTaM, T. €, JJNHA ABOHIHOTO KOJA SHAKA CO-
C¢TABJIAET BOCEMBb ABOMYHEIX 3HAKOB. KayKIoMy 3HaKy HeoOxo-
AMMO HOCTABHTEH B COOTBETCTBHE YHHEAABHEIN ABONYHEIN KOA B
unrepate or 00000000 10 11111111 (B aecaTHaHOM KoAE oT 0
no 255) (Tabx. 2.1).

Yesopex pasandaeT 3HAKH IO HX HAYEPTAHHIO, 8 KOMOBIO-
Tep — MO HX ABOMYHBIM KojaM. [IpH BEOJe B KOMIBIOTED TEK-
CTOROIl MAGOPMANMN IPOHCXOAHT e JBONYHOe KOZHpOBaHHe,
H3ofpakeHHe 3HAKA NpeofpasyeTcs B €ro JABOMMHRIN KOJ,.
ITone30BaTe/ b HAKNMAET HA KJIABHATYPE KJIABUIIY CO 3HAKOM,
H B KOMIIBIOTEp NOCTYIAET ONpee/ICHHAA NOCIeJOBATEAEHOCTE
M3 BOCBMHE 3JeKTPHIeCKHX HMITYJAbCOB (ABOMYHEIA KOA 3HAKA).
Kox sHaka xpaHuTCA B ONePATHBHON MaMATH KOMIBLIOTEPA.
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TaGnuya 2. 1. KOpupoOBKM 3HAKOB

Oeowyrbiit | Becaruuumil | KOW-8 ;| Windows | M5-DOS Mac 150
xon xon
00000000 0
00001000 8 yYAANEHWE NOCNEAHET 0 CUMBONA
(xnaB1wa {Backspace})
00001101 13 nepeson, cTpoky {Knasuwa {Enter})
00100000 32 xnagyua {Mpoben}
00100001 as !
01011010 90 A
10000000 128 — b A A K
11000010 154 6 B - -— T
11001100 204 n M ] b
11011101 21 w 3 - € H
11111111 255 b f Hepazne- | Hepaage-| n
nAeMuiil | NReMuli
npoGen | npoGen

B npomecce BLIBOAA 3HAKA HA BKPAaH KOMNBIOTEPA IPOU3BO-
ZuTes ofpaTHOE KOARPOBAHME, T, €, NIPeofpa3’oBaHNE XBOUYHO-
ro Kopma 3EaKa B ero HzofpaykeRrue,

PazanunRsie koMMPOBKH 3HaKoB. [IpucBoeHMe 3HAKY KOH-
K PETHOTO JIBONYHOrO KOAA — BTO BOIPOC COrJIAIIeHUA, KOTOpoe
durcupyerca B kogoroit tabanne. Ilepprie 33 xo4a B KOR0BOM
Tagaune (AecATHYHLIE KOAL! ¢ 0 mo 32) COOTBETCTBYIOT HE AHA-
KaM, a onepanuam (Imeperoj; cTPOKH, BBOA Ipodesa H T. I.).

HecaTrulnie koAbl ¢ 33 mo 127 aBasAoTCA HHTEpPHALMO-
HAJNBHKRMH ¥ COOTBeTCTBYIOT 3HAKAM JIATHHCKOTO AN(paBHTA,
oudpan, SHAKAM APHMMeTHYeCKHX ONepallail H 3HAKAM IIPelIH-
HAHHUA.
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HecaTHuHble koA ¢ 128 no 255 apagoTca HADUOHAIBHEI
MH, T. €. B pASJUYHLIX HAOUOHAJRHEIX KOAUPOBKAX OXHOMY H
TOMY 3Ke KOAY COOTBETCTBYIOT pasHsle sHaku. K coxanenuio, B
HACTOAINEE BPEMA CYINECTBYIOT IIATh PASIMYHLIX KOJOBLIX Tab-
aun, gaa pycckux 6yes (Windows, MS-DOS, KOH-8, Mac,
IS0), nosToMy TeKCTH, CO3JAHHEE B ONHON KOAWpOBKEe, He
OyAYT NpaBMIBLEO OTOOPAIRATHCH B KPYIOii.

Kogosbie Tabnvust  Windows-CD [I3F~

B nociesnie rogkl MMPOKOe DACHPOCTpAHEHUE ITONYYMJI
HOBRIIl MEXAYHAPOAWEIM CTAHZAPT KOAWPOBAHUA TeKCTOBEIX
cHMBOJIOB Unicode, KOTOPHiL OTBOAUT HA KaXKAMHE cuMpBoa 2
Gaitra (16 6uros). Ilo dopmyne (1.1) onpeseuM KOJAUYECTBO
CHMBOJIOB, KOTODEIe MOYKHO 3aKOZUPOBATD:

N =2 =2'%= 65536,

TaKOr0 KOJHYECTBA CHMBOJIOB OKA3AIOCH JOCTATOYHO, ITO-
OH 3aKOAUPOBATE He TOJLKO pyccKUH U TaTHHCKUYN andaBUTEH,
nHudpeI, 3HAKA B MATEeMATHUYECKHE CHMBOJMLI, HO H I'PEUECKIIA,
apalckuii, HBPpHT U APYTHE aT(paBHTHI,

Hrak, B HacTOANIEe BpeMa HMEeTCA INECTh PASIHYHBIX KO-
I POBOK AJiA GYKB pycckoro ajdasnTa, B KOTOPEIX OAUH H TOT
Je BHAK MMeeT pasauuHme xoaH (raéa. 2.2). K cuacteio, B
GONMBPOIMACTEE CAYYAECE MOJRSOBATEb HE AOJIKeH 3aboTHTHCA O
NepeKOANPOBKAX TeKCTOBRIX JZOKYMEHTOB, TAK KK 3TO AeJalOT
CIOenMHANbHEE MPOrpaMMEI-KOHBEePTOPE], BCTPOSHHHE B OIepa-
OHOHHYIO CUCTEMY M IPHIOMKEHMA.

TaOmuya 2.2. [lecATHIHLIe KOfbl HEKOTOPLIX 3HAKOB

B Pa3SAMYHbIX KOAWPOBKAX

Cumson | Windows | MS-DOS | KOW-8 | Mac 180 | Unicode
A 192 128 226 128 176 1040
B 194 130 247 130 178 1042
M 204 140 237 140 188 1052
3 221 157 252 157 205 1069
A 256 239 241 223 239 1103

Hanpumep, B xoaupoBre Windows mociexoBATEIBHOCT]
UHCAOBEIX Komoe 221 194 204 o6paszyer caoBo «OBM» (cm.
Taln. 2.2), Torga Kak B APYruX KOIUPOBKAX 3To Oymer Oec-
cMBIcIeHEHEIH HAGOD CHMBOJIOB.
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KoHTpoasHEIe BOIPOCHI
M
1. [Touwenmy nopu KOZMPOBARKH TeKCTOBON HEGOPMAIIHY B KOMIbLIOTEPE

B GOMEMINHCTBE KOAUPOBOK MCTOAb3YeTcA 256 pasimMynrLIX cHMBO-
JIOB, XOTH pyccKuii anaBUT BEIOYAeT TOALKO 33 GYKRBH?

2, C xaxoit uensio Bem KOANPOBKY Unicode, koropas noapoader 3a-
KOJHpoBaTs 85 536 pasnHuRLEIX CHMBOIOB?

3amaEms qasa cam OT'0 BRHIIOJTHEHH S

2.1. 3adanue ¢ xpamrusm omaemom. B rekcTOBOM PeXHMe SKPAH MO-
HHTODA KOMNbIOTEpa OOYHO pasbénpaerca Ha 25 erpok mo 80 cam-
BOJIOB B CTpOKe, OmpeseanTs of/beM TeKcToROH aHboOpManEn, 3a-
HHUNAOUIell Bech PKPAR MOHNTODA, B KoARDOBEe Unicode,

2.2. 3adanue c passeprymuin omeemon. [IoNL30BATEND KOMILIOTEPA,
XOpomo Bageonnil HABKIKAMY BBOZa HEQOPMALNH ¢ KIABHATY-
Phl, MosKeT BBOANTL B MEEYTY 100 sHakon, Kakoe konmyecTBo Bny-
dopManNH MORET BEECTH HOJB30BATENb B KOMIIBIOTEP 34 OXHY MR-
uyTy B Koguposke Windows? Koauposxe Unicode?

2.2. CospaHne AOKYMEHTOB
B TEKCTOBbIX peaaKTopax

TexcroBuie peAaxTopsl. Jna o6paboTKH TeKCTOBOR MADOD-
MAMH Ha KOMIOBIOTEDE MCNONALIYIOTCA HPHIONKEHHA obmero
HA3HAYEHUA — TEeKCTOBBbIe PeJAKTOpLL. TeKeToBbIe PpEAAKTOPH
NO3BONAIOT COSAABATE, pPEAAKTHDOBATH, (POPMATHDOBATH, CO-
XPAHATH U PACOEYATLIBATE AOKYMEHTSHI.

IIpocThie TeKCTOBHE DPEJAKTODH HO3BOIAKNT DERAKTHPO-
BATH TEKCT, 4 TAKKe OCYIIeCTBJIAThL npocTeiiiee popMaTHpoOBa-
Hue mpudgra.

Boaee copepiennkle TEKCTOBRIE PeAAGKTOPH (HX HASHBAIOT
TaKKe TeKCTOBHMH IPONEccopaAMH) MMeIOT INMDOKHH cneKkTp
BO3MOMXKHOCTEH 110 CO3AAHAI0 JOKYMEHTOB (BCTABKA CIIMCKOB M
Tabaun, cpescTBa NPOBepPKH opdiorpatdrm, COXpaHCHEE HCIIPAB-
JleHw H Ap.).

Jna noArOTOBKH K M3JAHMIO KHAT, JKYPHANOB B ['A2eT B IpO-
necce MAKeTHPOBAHUS HIAARIY HCIOIBIYIOTCA MOIIHEIE IIPOTPAM-
Mu 00pafoTKu TeKCTA — HACTOJILHBIE HIJATEALCKHEe CHCTEMEL
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dna nogroroBku K nybmaxaxmm 5 Uutepuere Web-cTpa-
Hulx @ Web-caliToB menonnsyiorca Web-pefiakTopsl.

Cnocofs1 coaganna AOKYMEHTOB. B TeKCTOBLIX pexaKTO-
pax AJa8 CO3AAHHA MHOTHX THIIOB AOKYMEHTOB CO CJOMKHOMH
CTPYKTYPOH (INCEMA, Pe3ioMe, PaKeH U T. [.) HCIOJMb3YIOTCH
Macrepa. PaapafoTka JoKyMeHTa ¢ TOMOLILI0 MacTepa npo-
H3BOAUTCS NYTEM BHeCeHHA HeOOXOAMMEIX JaAHHEIX B NTOCJIed0-
BaATeJILHO MNOABIAIONINECA JAMAJOrOBRIE OKHA. HAanpHMep,
MOM(HO HCIIOIL30BATE MacTep AN co3ZaHHA KAJCHAADA, KOTO-
PHLH A0J)KEH pa3MeCTHTE Ha CTPAEKLEe B ONpeAe/IeHHOM NOpAA-
ke obasaTenbENEA HaGop Hagnucel (rox, Mecau, AaTY H Ap.)

CozgaHne ZOXYMEHTOE MOMKHO NPOH3BOJAHTHE ¢ HOMOIILIO
WAGMOHOR, T. €. MYCTHIX 3ATOTOBOK HOXKYMEHTOB ONpeAcJIeH-
HOro HasHavueHHda. IlIaGioH 3agaeT CTPYKTYPY JOKYMEHTOB,
KOTOPYIO TMOJL30BATENb 3AN0JHAET ONpPEeAeJeHHHM COJepKa-
HEeM. Texcropre npoleccopsl EMEOT OO MUPHKIE GHOIHOTERH
mab/loHOB AJIA CO3NAHHMA JOKYMEHTOB Pa3JHYHOIO HASHAYE-
HHUA (BU3HTHAA KapTOuXa, pedepar H Ip.).

Opnaxo B GOJLIDHHCTBE CAYIAEB JUIA CO3JAHAH JOKYMEHTOB
Hemoasayerca nycroid mabmom Hosewili doxymenm, KOTOPHIA
TNOJBL30BATENE 3aHOJHAET COASPEAHUEM 10 CBOEMY YCMOTPEHHIO.

Beifop mapamerpos ctpammmsl (puc. 2.1). Jlo6oid moxy-
MEHT COCTOHT M3 CTPAHHL, IOSTOMY B HATAJE paboTel HAR AOKY-
MEHTOM HeoBXOAMMO 3aJATH HAPAMETPH cTPaHMIL: dopmar,
OPpHeHTAIHIO U pazMep nojei.

DopMAT CTPAHMI, AOKYMEHTA Onpe/enaeT ux pasMep. [lpu
Co3faHAH pedepaTA HAH 3AABJCHHA IOeaecoofpa’3He BRGpaTh
topMaT cTpaHunsl Ad (21 x 29,7 ¢M), KOTOPEIA COOTBETCTRBYET
pasmepy cTaEAapTHOTO JHcTa OyMarn aaa opuHTepa. g obs-
ARJICHWH ¥ IJAKATOB NOAXOAET GopMar A3, pasMep JHCTA 9TO-
ro dopMaTa B ABA pasa GoJbole pasMepa CTAHAAPTHOTO JIACTA.
Hao6opor, ana nuceM MoxKHO BHGpaTs Gopmat AS, XoTOPHIIL B
ABa pasa MeHbIIe CTAHAAPTHOrO.

OpHeHTAUNMA T03B0JAAeT BHMOpPATE PACTIONOMEHHNE CTPAHU-
IH HA 9XpaHe MOHHTOpA. CYIIIeCTBYIOT ABe BO3MOMKHBIC OpHUEeH-
TAUMH CTPAHUIL — KMUNHAR H axvbomman. Ina oOHYHHX
TEKCTOB vallle BCEro HCNOAb3YeTCA KHIDKHAA OPHEHTalHd, &
Ana Tabaun, ¢ GoARIIAM X0JAHYECTBOM CTONOLOB — aIb0OMHAS.

Ha cTpaEdIe MOXMCHO YCTAHOBHTD Tpe(lyeMEie PAZMepEl o~
neli (8epxrez0 U HUNCHE20, NPAB0OZ0 U A€6020), KOTOPLIE ONIpee-
JAIOT PACCTOSHUS OT KPAEB CTPAHMIN [0 I'PAHUIL, TEKCTA.
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KonoRTETYIR H HOMepa cTpaEun. [ BRIBOAA HA KA I0H
CTPAHHIE JOKYMCHTA OHHAKOBOIO TeKcTA (HAPHMED, AMEHH
ABTOPA, HASBAHHA AOKYMEHTA H Jp.) YAOOGHO HCHOJIB3OBATH
8epXHUil WM HUMHUD xoroHmumyasi. PaccToAHASA OT Kpaes
CTPAHHIIB! SO KOJOHTHTYJIA MOMCHO H3MeHATD.

CrpaHANL AOKYMEHTA PeKOMEHAVETCA HYMepOBATE, NPH-
YeM HOMEpA MOXMKHO DASMEINATE BBEDPXY HJHA BHHA3Y CTPAHHILBL
0 HeHTPY, CIPABRA AN CJIEBA.

P \
: : 1
! ] l 1
) TeKeT H TeKeT !
' i i '
I i : i
e ; e
INe! " HUKHWA KONOHTUTYN |
dopmar A4, dopmat A3,
KHVWKHAS OpUeHTaLWA, ancGoMHaA OpUeHTaUMA,
HOMEp CTPaHWULILI BEPXHWIA U HKHUIA KONOHTUTY L

Pue. 2.1. NapameTphl cTpadvubl; hopMaT, OpHeHTauUms,
Nons, KONOHTMTYALI, HOMED CTpaHMUL!

l!darrrxloutaainme[INOIIpnucmn:

1. KaKue cyIIecTEVIOT CrIoco6HI COSAAHKA HOBRX JOKYMeHTOB?

2. Kaxue napaMeTphl cTpaHH HeoGX0AMMO 3a1aTh HEPE] HAYATIOM CO-
BAAHAA AOKYMeHTa?

2.3. Beoa u pegaktMpoBaHue JOKYMEeHTa

Brox rexcra. OcHoBOM GONBINAHCTBA AOKYMEHTOR ABJIAET-
Ccd TEeKCT, T. 6. IOCHeJ0BATENBHOCTh DPASIHYHEIX CHMBOJOB:
OPONMCHBIX H CTPOYHEIX 6yKB PYCCKOrO H JATAHCKOrO aadaBu-
TOB, ORGP, 3HAKOB IPDeIAHAHNA, MATEMATHYECKUX CUMBOJIOB 1
Ap. Jas GRICTpOro BBOAA TEKCTOB LeNecooBPA3HO HAYUATHCH
(HanpumMep, ¢ HCTIOABL3OBAHHEM KJAABHATYDHOI'O TPEHAKEDA) Ae-
CATANAJBIEBOMY 4CJENOMY» METOAY BROZA CHMBOJIOB.
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o Jins npeacTABNCHNUA TEKCTOB MOTYT HCHOALIOBATECA 256
CHMBOJIOB WiIH 65536 cHMBOJIOB, OMHAKO HEBOSMOXMSHO
BBECTH BCE 2TH CMMBOJIH ¢ KJABHATYDHL KOMIBIOTEPA.
I[Jl.i[ BBOJA HEKOTOPHX 3HAKOB MATEMATHYECKHX OIEpa-
uui, OYKE rpedecxoro anbaBuTa, ACHEXKHHX 3HAKOB H
MHOPHX ADYTUX CHMBOJOB HCHOAB3YIOTCH TAGJIHIBI CHM-
BOJIOB,

BeraBxa naoGpaxenuii, popmyn n APYTRX 06BEKTOB B KO-
KyMeHT, BOIBIINHCTRO COPPEMEHHEX JOKYMEHTOR COIePXaT He
TOJNBKO TEKCT, HO H APYTHe 06BeXTH (A306paxeHnus1, GOpMYAEI,
TabAAnE, AHATPAMMEL H T. 4.). TeKCTOBHE pefaKkTopsl NO3BO-
JAIOT BCTABJAATEH B JOKYMEHT M300paskeHHs, cosfaHHEeE B Ipa-
tdbmyecknx pegaxkTopax, TaGJAHIEl M AMATPAMMEL, CO3AAHHHE B
SNEKTPOHHBIX TabANNAX, H JaXe 3BYKOBRe i Buaeodaiiasl, co-
3AAHHBIE B COOTBETCTRYIOUIUX IIPH- U
JOXREHRAX. I=—

IIpr pemmieHHN 38889 00 PUIHKeE R
HJIM MATeMaTHKe 9acTO HeoGXoanMo 3
BCTABAATH (OPMYJIEI, KOTODHEIE Tpe- y= 20 ENY” —dac

OyioT JABYXCTPOYHOrO NpeACTABIIE- 2a
HAS ¥ UCNONAB30BAHHS COeNHATbHBIX Puc. 2.2. Gopmynt
MAaTeMATHISCKHX 3HAKOB. J{na BBOAA saxkoHa Oma u kopHeli

dopMysI B TEKCTOBHE pEAAKTOpPHI  KBAaAPaATHOrO ypasHewns,
BCTPOEHLI CHeNUANBHBEIE pPefaKTOPH BBEAESHHbLIE C NOMOLIbIO
dopmyx (puc. 2.2), pepaktopa Gopmyn

Kommponanue, nepeMenienyue i ygajenne (pparMesToB Ko-
KyMenTa., PepaxTupoBaHHe AOKYMEHTA OPOMIBOAATCH HYTEM
KONHpPOBAHHA, TepeMelleHNA HIH YAAJTCHUS BHAeAeHHEX CHM-
BOJIOB HAHM (pParMeHTOB JOKYMeHTa. BeifeeRue NPON3BOAHTCA
¢ DOMOINEI0 MKIIH HIX KJIABHII YOPABJICHNA KYPCOPOM Ha KJIa-
BMATYDe NDH HaxaTol kaasume {Shift}.

Komupopanmne no3BoJisgeT paSMHOMXKHTE BEIACTCHHABIH dpar-
MEHT ZOKYMEHTa, T. €, BCTABATEH €0 KONHR B YKA3AHHLIe MECTa
JIOKYMEHTA!

e TOCHe BHeJleHUs PparMeATa JOKYMEHTA B BBOIA KOMAH-

A Konupoeambo BrIleIeHHAA Y8CTE ROKYMEHTA MOMEIA-
eTcA B Oyghep ofrena (ciequanbAYD OfJIACTh NAMATH);

¢ ¢ IOMOINBIO MBIINH MJH KJAABHIN YIPABACHHS KYPCOPON

HA KJIABHATYDE KYpCOp VCTAHABIMBAETCA B OmpefelieH-
HOE MeCTO JOKYMeHTa, 3ATeM BBOANTCA KOMaHZa Bema-
eumb., Konapyemurit ¢pparMeHT JOKYMEHTA, XpaHANIAi-
¢ B Oyghepe oOmena, NOMEIASTCR B YKASAHHOE MECTO;
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¢ AJA MHOTOKPATHOTO KOIMHPOBAHHUA (PparMeHTa ROCTATOT-
HO HECKOJIBKQ Da3 HOETOPHTE KOMaHAY Brmaeunib.

IepeMeliene MIO3BOJIAET BCTABUTE KOIHH BEIIENEHHOTO
PparMenTa JOKYMEHTA B VKASAHHEIE MECTA ROKYMEHTA, HO VIA-
JAeT CaM BhIgeJeHHLIN (pparMenT,

¥ paneHue MO3IBOASET YAAJNUTE BHAeNACHHEI dparMenT.

Hanpumep, eca# HCXOZHBIH AOKYMEHT COAEPIKHT CJOBO
«MHGDOPMATHKAY, TO IOCHEe ONEPANHA KONMMPOBAHUA, HepeMe-
IeHuA ¥ yaanenusa d¢gparmenTa <«popMas JOKYMEHT IpPHMET
BHJ, OTOOpaeHHEI B Tabu., 2.3.

Tabnuya 2.3. Onepauww pegaKTHPOBAHUR TOKCTOBOrO
LOKYMeHTa

CocToRNWe Onepauma POMTHPROBAHUA
AoKymonTa Komuposarue | MepoMetieHue Ypanewne
[0 PeHaKTUPOBAHUA: wiilBa | wiBEBvka | wiiERETvka
nocne PESAKTMPOBAHNA; | kHdopMaTHKa MHTHKA HHTHKE
dopma <opma

Ilouck u saamena. B nponecce paGoTe Hag AOKYMEHTOM WHO-
raa 6rBaeT HeOOXOHMO SAMEHHUTL OJHO MHOTOKPATHO HCIEOJIb~
B0BAHHOE CJIOBO Ha Apyroe. EclIn AenaTs 3TO BpYYHYIO, TO IIPO-
LecC 3aMeHBl OTHHMEeT MHOT'O BpeMeHH H CHJL.

K cuacThio, B GOJBOIMHCTEE TEKCTOBRIX PEJAKTOPOB CYIMECT-
ByeT onepauua Haiimu u samenume, xoTopas ofecrneqdnpaer as-
TOMATUYECKHIT IOMCK K 3aMEHY CJIOB BO BCEM AOKYMEHTE (BAIpH-
MeD, 3aMeHY ¢JIOBA «JBM» Ha C/IOBO «KOMIEIOTEP» — DHC. 2.3).

HARTH W 3aMENMTE LW 3 e ‘ Il _‘['_!h
i

=

3 T F i {

|
|

Puc. 2.3. Tlouck U 3aMeHa CHOB B QOKYMEHTe

IIposepka mpasonmcaans. B npougecce co3AaHuA ROKYNEHTS,
MOryT 6K TH ZonymeHH opdorpaduyecKme OIMMGKHN B HATHCAHWH
€JIOB H CHHTAKCHYEeCKHe OMMMOKHY B IIOCTPOCHKM IIPEAJIONKeHMHA,
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OmubKH MOXHO HCIIPABATH, €CJIA JANYCTHTh BCTPOSHHYIO
B0 MHOT'HE TEKCTOBBIE DeTaKTOPE CUCTEMY HNPOBEPKH HPABOMHN-
CaHHA, KOTOPadA COACPHUT opdorpadhuuecKkrme CJIOBADH H paM-
MaTHYeCKHe [IPABUJA OJif HeCKOIbKHUX A3HKOB (9T0 HO3BOIAET
HMCIIPaBAATE OMMGKY B MHOTOASEIYHBIX AOKYMeHTAX). CHCTeMa
OpOBEPKH NPABONHCAHAA He TOJBKO BhigenseT opdgorpaduaec-
KHe omuOKH (KpacHoM BoaEMCcTOR MHHMEH) M CHHTAKCHYECKHE
oIUGKH (3e1eH0# BOTHHCTON AHHMeil), HO B OpeAIaraeT Bapu-
AHTHI HX HcHpaBaenns (puc. 2.4).

Tinannrranse: pycckw (Poccun) B X

Hav & gronspe:

B mpouecce COORAHEZS ZOKYMAMTE MOTYT O & M_'

Aoy ONHIET B RATRCAMMM CHOP M oumbrm »

SHAKAT [P STICRAHN. TiponycTeTs ace I
= dpGasvre l

BapranTl

TR | ceem |

SarTe Bea I

P ARINGanNR l

Sk COBIDR: Ipvnmﬁ(Pm) :]

W Cpamanma

Pwuc. 2.4. NposepKa NpaBonKCaHWA B LOKYMEHTE

IIpoBepKy UOPABONMCAHMA TEKCTOBHE PeAaKTOPE MOIYT
TMPOBOSHUTH KaK HENOCPEACTBEHHO B NPOIeCce BBOAA TEKCTA, TAK
H B M'OTOBOM AOKYMEHTE II0 KOMaHA€e MONL30BATENd.

AnrozaMena uacTHIX OIeuATOK. B mponecce BBOAa TEKCTA
HHOTAS JZONMYCKAIOTCA ONEYATKH (HANpPHMep, B HAYAJE CIAOBA
cayuaiino eeogarca [IBe mpomucHble 6ykBeI). B 3TOM cayuae
cpabaTeiBaeT GQYHROUA Aemoiamena, KOTOPAT ABTOMATHIECKHA
HCIIPABJIAET TaKHEe ONMEeYATKH.

Kpowme Toro, KaXxabl# MONB30BATENs MOXET JOBABATD B CR0-
8apb A8MO3AMEHbE Te CI0Ba, B KOTOPLIX OH YACTO JeJIaeT OnIuG-
K¥ (HapuMep, HENPABHALHOES ¢ IPOrpaMas JOJKHO 3AMEHATH"
cA Ha IPABHABLHOE <IporpaMmMas) (pmc. 2.5).

Coxpanenwe ucnpasiaesnii. B pabore Hag TOKYMEHTOM MO-
TYT YYACTBOBATH HECKOJBLKO Noab3oBaTeneii. HempasieHus,
BHOCHMBIe KaX/AbIM N3 HAX, SGAITOMHHAIOTCA M MOTYT 6LITH IpO-
CMOTpEHB! ¥ pacneuaTaHsl {BCTABJIEHHBIE (pparMeRTH 0GBIMHO
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AGTosaMena: pycon (Pocom) R . .I.I_EJ'

Aprormern Iurm AEHLEBOAS | Astorency | Aprodopear ]

W Honpasnars Alis (Pormomar Byvees B nadane cross oo, . i
I fanare nepesas £

W Mhcats rasesmes Al o by I "
W yew et AESLOCK
W Jomae nov seoss
M ot e e " dcomampobases rex

Mgt
frocipsa froorpusn

| o poTe =l
O e PAENTHS

pacdTa padoTa

| pmtnn woTITe

e e =

| poacro RpoCTa

| fraamy crany =

Puc. 2.5. HacTpotika napaMeTpos asTo3amMeHb

oTo0paMAIOTCA NOTUEPKHYTHIM IHpUGTOM CHHEro IIBETA, a4 VA~
JeHHBIe (PPATMEHTHE TEeKCTA — 3AYEPKHYTHIM IHpHAGTOM Kpac-
HOTO IBeTa — pHC. 2.6).

e ]
useT: Crus -
¥aanew-oil Texcr s
e |3mepmaaam A
[ Kpacbai -

Puc. 2.8. HacTpoiika BpiaeneHna UCNpaeneHNiA

B nponecce paBoTh: Haj OKOBUATEABHON pepaxmmedi Joxy-
MeHTa MOMKeT OHTh NpOBeleHO CpABHeHMe UCIpaBiIeHui, cae-
JAHHEIX PASIMIHKME ABTOPAME, H IPHHEAT AYIIOAN BAPHAHT.

KonTpoasusie Bompocsl

1. Kaxge cymecTBYIOT CIOCOOB! BBOAA CONEDP/RARNA JOKYMEHTOB?
2. Kaxne cCymecTEYIOT CIOCOOE DEJAKTHPOBAHNA JOKYMEHTOBT
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2.8. Hpaxmuxeckoe 3adaniie. B TeKCTOBOM PeAAKTODE CO3AATE JOKYMEHT
H BBECTH [MOCJIEAOBATEJBHOCTE CHMBOJIOB: 2, <, £, =, o, o, T, ©,
2.4. ITparmuyieckoe aadantie. B TeKCcTOBOM PeAAKTOPE COIAATE AOKY-

MeHT, CONEPKAmA CJI0B0 «KHJIO0ANT», ¥ NPOBECTH KOIHPOBA-
HHe, NepeMelleHNe K YAaJeHHEe IPHCTABKE «KHJIO*.

2.5, IIpakmuxeckoe adanue. B TeKCTOBOM PEIAKTODE OCYIIECTBHTEH
OpoBepKY MPAROIHCAHHA B COYMHEHHH 110 JATEPATYDE K B YIPAK-
HEHHAH [10 HHOCTPAEHOMY A3LIKY.

2.8, IIpaxmuueckoe sadanue. B TEKCTOBOM PEAAKTOPE YCTAHOBHTD B~
TO3aMEeHY TEX CJIOB, B KOTOPHIX BHI HAIIE BCETO JONYCKAETE ONEYAT-
KA.

2.4. CoxpaHeHue U NeyaTth JOKYMEHTOB

CoxpaBenue moxymenTOB. B mpouecce coxpaHeHHA AOKY-
MeHTa HeoOXOAUMO Ipeikae BCEero B HepapXHdeckoit daitnoepoit
CHCTEeMée KOMITBIOTEpPa BEIOPATE JAHCK H IANKY, B KOoTopoii daiia
JAOKYMeHTa HeoOXOAMMO COXPAHHUTD.,

2.3, Dainbi U QainoBan cuctema  Mndropmarnxa w UKT-8 IS

Kpome Toro, meolxogumo BufpaTsh dopmar dadinza, xoro-
peiii onpegenaeT cnocob XpaHeRHA TeKCcTa B datine. CymecTy-
10T YHUBEPCANBHbIE (POPMATH TeKCTOBLIX (Gaifn0B, KOTOPBIE MO-
TYT OHITE HPOIUTAHE OJBIIHACTBOM TEKCTOBRIX PeSaKTODOB, H
ODHIUHANBLHEIE OPMATHI, KOTODBIE HCNMOJAB3YIOTCH TOJABLKO
OIpeie/IeHHBIMH TEKCTOBBIMH PeRAKTOPAMH,

Popuat Torerxo mexcm (pacmupeHHne B UMeHN thaiina ba)
ABAAeTCA Haubojiee YHUBEPCAABHBIM TEKCTOBHIM (hOPMATOM.
Palinel, coxpaHeHHLIe B 3TOM dopMare, MOTYT SEHITE TpodHTA-
HBI OIPHJIOKeHNAMH, PaGoTAIINHMH B DA3JIHYHEX OIePAIEOH-
HBIX cHcTeMax. JlocTomHeTBOM 3TOrO bopMaTa ABIAAETCA He-
Gonpmoil HEGOPMAITHOHHEIH 00beM dailI0B, 4 HEEOCTATHOM TO,
YTO He COXPAHAITCA pe3yabTATH (GOPMATHPOBAHUA TEKCTA.,

Pacuwiupernnvili mexcmoenili popuam (pacImupeHne B UMe-
EH Oaitna rif) asasgerca Taxk:ke yHHMBepCANBLHBIM GopMaTOM
TeRCTOBEIX aiinoB, KOTOpPEIH coxXpalaeT pesyabTaTH dhopMa-
rupoBaEna. HegocraTkoM »Tor0 hopMara asnaercs Soabmoi
HHGOOPMAIHOHHH YT ofbeM daiinos.
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dopmaT Jorymernm Word (pacmmapenue B MMERH daiina doc)
ABNAETCA OPHUTHHANBHBIM (OPMATOM TEKCTOBOTO PpeljaKTOpa
Microsoft Word, mommocThio coxpangwomuM (GopMATHpPOBaHHE.
Bror GopMar GaAKTUYECKH ABIAETCA YHHBEDPCANBHEIM, TAK KaK
IOHHMAETCHA NPAKTHYECKH ECEMHM TEKCTOBEBIMHE pepaxTopaMu. B
nocaepneii Bepcun Microsoft Office menonnsayerca dopmat DOCX,
JnA nepesoaa B dopMar DOC ¢yIecTBYIOT KOHBEPTOPHL,

B unrerpuposanaoM oducHoM npuiosxeHan OpenOffice.org
HCTIONB3YETCA OTKPHTHIL dopMaT AOKYMEHTOB Jis OPHCHLIX
npanoxeranii OpenDocument Format (ODF), B ToM QHCHe TeK-
cToBEIX AoxkyMeHToB {(ODT), saexTpounsix TaGauu (ODS), pu-
c¢yaxoB (ODG) u npeserrtamnt (ODP).

®opmMatr Web-cmpanuya (pacmupenue B uMeHH daitaa htm
um himl) menoassyerea 1aa xpanenna Web-cTpanui B KOMIbIO-
TePHLIX CeTAX, TAK Kak daitas uMeroT HeGonsmol undopMana-
OHHHI 06EeM, HO cOXpanaeTcAa dopMaTupoBanue, JJOKYMeHTH B
dopmaTe Web-cmpanuua coagaiorca B Web-peaakropax, a Tak-
JKe MOTYT COXPAHATHECA B 3TOM (OpMAaTe MHOTHMHE TEKCTOBBIME
peaarkTopaMu. JoCTOHHCTBOM (hOopMATA ABIAETCHA €r0 YHHBED-
CAJIBHOCTE, TAK KAK Web-CTpaEROE MOTYT IPOCMATDHBATLCH €

MCIIONTB30BAHMEM CHeNMAMH3HPOBAHHLIX mporpamMm (6paysepos)
B MIOOBIX ONEPAIMOHHMX CHCTEMAX.

Fnaea 3. XommyHuxaywoHHble
TOXHOROWN Wipopmarvna w UKT-8 I35~

CoBpeMeHHBIE TEKCTOBLIe PEAKTOPHl O0eCIeIHBAIOT ABTO-
MATHUYECKOe, YKASAHHOE NIONB30BATEIeM, IpeofpasoBaHUE TEK-
CTOBOTO thaiina s ogHOrO GOPMATA B APYroil IpH ero OTKPHITHH
H COXPDAHEeHHH.

HeuaTs noxymenTa. Ilepen BLIBOIOM AOKYMEHTA Ha I€UATH
TOJIE3HO BBHINOJNHUTS NPeABADHTEIBHEN IPOCMOTP JOKYMEHTA,
9TO NO3BOIAET YEBHAETD, KAK OyAeT BHITAAKETD NOKYMEHT, HATle-
yaTaHHBI HA GyMare ¢ HCHONbL3OBAHMEM TOAKAIOYEHHOTO K
KOMIOBIOTEPY IIPHHTEPA.

Buj HAeIATARHOTO JOKYMEHTA (HATDHMED, Pacnpeaeie-
HHE TEKCTA [10 CTPAHHIAM) MOXET 3aBHCETH OT HCIIOAB3Y-
€MOr'0 IPHHTEPA, TAK KAK MOTYT HeCKOJLKO OTJAHYATHCH
MPHQTH, HCOOAB3YeMEle B PASHHX NPHHTEPAX.

IIpu BBIBOAE HOKYMEHTA HA NMEYATh HeoOXOAMMO YCTAHO-
BATH NAPAMETPHI NEYATH: 3a4ATh HOMEDPA BLIBOAMMEIX HA me-
Y4TH CTPAHHIL, KOJHYECTBO KOMMit AOKYMEHTA U AD.

Kponme Toro, nenecoofpasEo IPOBEPHTh YCTAHOBKH CAMOTO
OPUHTEPA; OPHEHTAUMIO GyMaru, Ka9ecTBo GyMaru, KagecTBo
NnevyaTH U Ap.



Koanposanne x o0patoTea Texcronol mudgopmanun 81

' "
" waed : ‘
KoHTpoABHEIE BOIIPOCHE
=

1. Kakne cymecTry1oT GOpPMATH TEKCTOBHIX (afiios 1 yeM oHn oTAM-
YAIOTCA APYT OT Apyra?

2. B xaxkoM GopMaTe HYXXHO COXPaHHTE Gaiir, aTobsl 0H Mor SLITL Ipo-
YHTAH B APYrAX OPMIOKEHNAX ¢ cOXpaHeHHeM GopMATHpOBaKUA?
Bes coxpareHus GopMATHPORAHNA?

8. Kakue napaMeTprl HeolXoAMMO YCTAHOBUTE Nepe/] HAYANOM MeYaTH
JROKyMeHTa?

4. Bauser 1y Ha BUJ HaTeYaTAHEOIO ZOKYMeRTAa BIGop npurTepa? Ilo-
Jemy?

SamaHua qaa cama .// feHoro BRIMOMHEENS

2.7. Opaxmuxecxoe 3a0anue. B TeKCTOBOM pPeAKTODE OTKDHTE TEK-
cToBbIft daiin, conepiramuit popMaTHpoBaHHe, H COXPAHNUTD datin

B pasAMYMHBIX TeKCcTOBRIX hopMarax. CpaBHUTL BMA H HRGOpMATIH-
OHHEIE 00/beMBl AOKYMEHTOB, COXPAHeHHLIX B PASIAYHEIX dopmMa-
Tax.

2.5. DopmaTuposaHne AOKYMEHTA

2.5.1. dopmaTnposaHne CUMBONIOB

s npeAcTaBIeHNA COmEPXAHNA JOKYMeHTA B IIOHATHOMK
B BHIDASATENRHEOHE ¢opMe npEMeRgeTca GOPMATHPOBAHUE.
CHMBOJILI ABNAIOTCS OCHOBHBIMM O0BEKTAMHU, H3 KOTOPHIX CO-
CTOHT TEKCTOBBIA JOKYMEHT, H ODOITOMY Ipese Bcero Heobxo-
AUMO IPABUILHO YCTAHOBUTEH OCHOBHEIE HAPAMETPHL, ONIpeeJia-
omue aX BEemENN 3R mpadT, pasMep, HAYePTARHE H I(BET.

Mipudr. Hipudr — s10 moaEbIid HaGop cuMBoJOB (6YKB,
nucdp, SHAKOB IYHEKTYallA, MATeMATHIeCKAX 3HAKOB, & TAKMe
CHeIMAJLHEIX CHMBOJIOB) ONpPee/IeHHOTO PUCYHKA. JINa KaMx-
JOT'0 HCTOPHUECKOTO IMEePAOAA M KaXA0H CTPpAHBI XapAKTepPHBI
ceon mpudrH. HIpadTH HMeloT HABBAaHAA, HATIpHMEDP: Times
New Roman, Arial, Courier New u ap. (taba. 2.4).
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Ilo cnocofy nmpeAacTaBiIeEnsa B KOMUBIOTEpPE pA3IHYAIOTCA
WpUGTHL PAcTPOBEI¢ H BeRkTopHbIe. A NpeACTABJICHI pac-
TPOBBEIX MIPHGTOB HCIOAL3IYIOTCHA METOIK pacTpoBoii rpadnkn,
KOrga cEMBOJEL IpHdTa OpefcTABIAIOT cCofONH rpyNNEl THKCE-
Jei1l. PacTpoBeie MpuGTH JOOyCcKAIOT MacITaGupoBaHue TOJL-
KO ¢ oOpe/ileIcEHRIMH KoadbdununerTamMa (Hanopumep, MS Sans
Serif 8, 10, 12 u 7. A.). B BeKTOPHHX WIDHPTAX CHMBOJIBLI OIHA~
CBIBAIOTCHA MATeMATHIeCKEMH (OPMYJIAMH H JONYCKAIOT IPON3-
BOJBHOE MacluTabUpoRaHIE.

OO0BIYHO DA3NHYHEE CHMBOJAN WIpHdTA HMEIOT H pasiHd-
HYIO IINPHHY, HaupuMep, Sykea III mmpe, yeM Gykea A. Oqua-
KO UMeIOTCS i MOHOIIMPHHHEEIE¢ MPHAQTEI, B KOTOPEIX IMUPUHA
BCEX CHMBOJIOB OJHHAKOBa. [IpMepoM Takoro mpadTa ABIAET-
¢ wpudr Courier New,

IpudTH TaKkxe PasHeadOT Ha MPHEPTEH ¢ 3aceurkamy (Ha-
opumMep, Times New Roman) m pyGaemmie (Bampmmep, Arial).
Cunraerea, 4To WIpudTH ¢ 3acedKaMH Jierdye BOCIPHENMAKT-
¢4 [J1a30M, U 1103TOMY B GOJNBIIMHCTEE [IEYATHHX TeKCTOB MC-
OOJB3YVIOTCH HMEHHO OHHM. PylieHble IIpAPTH HCIOABIYIOT
OOLIYHO IJIA 3aroJIOBKOB, BELACNEHHIN B TekcTe H moanuceif K
PHUCYHKAM.

Tabmya 2.4. Npumepsl WpudTOB Pa3NUUHOro TMNA

Wpndr Bua wpndra
Times New Roman uE(opMaTHKA
Arial VHGPOPMATHKE
Courier New MHPOPMaTHKE

Pazmep mpudra. Eaunnneii naMeperusa pasmMepa mpudra
sasadaeres nykxm (1 nysxr (or) = 0,376 Mm). PagMepsl mpng-
TOB MOM(HO H3MEHATh B Goanmux npeaenax (oberauo or 1 jo
1638 nyHKTOB), upKyueM B GOMBIIMHCTEE PEIAKTOPORE IO YMOJI-
YAHAK HECHOAb3YeTCA MIPHGT pasMepoM 10 nr. Husxe npusene-
HBI IPUMeDEHl NTPeACTABNIECHRA TEKCTA € IOMOINbIO IpndyTa pas-
JHEYHOTO pasMena;

IIpndr pasmepom 16 .

IpudT pasmepoM 12 1T,

Mpudr paanepon 8 mr.

Havepranue u Bua cumsoaos (Tabn. 2.5). KpoMe obrranoro

BAYePTAHMA CHMBOJIOB MOYKET IPUMEHATHCA MOAYRMMpHOe, KD~
CugHoe U HOJYKHPHOe KYPCHEHOE,
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Mo HO YCTAHOBHTE AONOJHHTENbHEIC MAPAMETDH (popMa-
THPOBAHHSA CHMBOJIOB: noduepKusariie CHMBOJIOB PA3TINYHLIMH
TunaMu puAnil, MsMeHeHNe BHAA CHUMBONOE (Sepxruit undexc,
HuxHuli undexc, 3auepxrymbiil), H3MEeHeHHe DACCTOAHMA
MeXAY CHEMBOJIAMHE (Pa3pemermbiil, ynaomuertbiil) 1 Ap.

Tabnuua. 2.5. AononHKTeNbHLIE NapaMeTpil GopMaTUDOBAHUS

CUMBONOB
Napamerp popmaTHposaHna BHOWHNIA BAD CUMBONOSE
Thn AMHUH NOAYEDKMBAHMA CNJIOWHAR, MYHKTUPHAR, BORHWCTARA .
Bun cCHMBONOE wopxiam) mas A aency SEIOPRHYTER
PaccTroaHue mexay CAMBORamA PAa3IpeXeHHL A, YIIOTHEHHLEA

Iser cumMBonoB. Eciu niaEupyeTcss MHOTOUBETHAS IEYATh
JOKYMEHTS, TO AJA PA3TMYHEX IPYII CAMBOJOB MOMKHO 384ATH
pasaHYHLIe NBeTa, BLISpaHHEIe M3 NpPEANAracMOi TeKCTOBBIM
PeRAKTOPOM NAJSHTPHL.

KoHTpPOJbLHEIE BONPOCH

1. Kaxue mapamMeTps1 onpexeaaioT BHEIIHM BUA cHMBOI0BT
2, Kaxne cymecTBYIOT THOE mpugros?

3ananua pas camog “&

¢y

ABHOTO BRINOMHEHHA

2.8. 3adanue ¢ kpamrxum omaemom. Kaxoe Havepranme MMeOT CHM-
BOJIB TEKCTA: TOKCY?

2.5.2. dopmaTuposanue ab3aaues

Afzan, BrIfeNAeT B TEKCTOBOM AOKYMEHTE YACThL TEKCTA,
TIIPEeJCTABAAIONIYI0 38KOHYCHHRM IO CMEICAY (pParMeHT XOKY-
MEHTA, OKOHIAHHE KOTOPOTO CIYKHT eCTeCTBEHHON naysoil ana
mepexoa K HOBOH MBICAH. B KOMILIOTEPHBIX AOKYMeHTaX afzam,
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3aKAHYHBAETCA VIOPABIAICIINNM 3HAKOM KOHIA adzana. Beox
KOHIA absama ofecmednBaeTca HaxkarHeM Kjaapumu {(Enter} u
oToGparkaeTca CAMBOJIOM |, eC/IH BKIIIOUEH PeyXHM OTOOpaNeHH
HeNmevATaASMbIX CHMBOJIOB.

Alzan MoKeT COCTOATE B3 JOO0re Hadopa CAMEBOJIOB, DH-
CYHKOB H of'beKTOB APYIHX NpHAoxKeHHil. PopMaTHpOBaAHHE
a63aneE N03B0JIAeT NOATCTOBUTE NPABKARHO H KPACHBO ohopM-
JMeHHBIH JOKYMEHT.

Bripasanramme a63anen. BolpaBHHBaHMe OTPAMKAST PACIIO-
JOMEeHHE TEeKCTA OTHOCHTENbHO IPaHHI, IOJEeH CTPAHHILL,
Yame BCEro HCIIOML3YIOT YeTHIpe Cocoba BHMpaBHHBARUA abaa-
nes (puc. 2.7).

Io nesomy xpaio — nesniit kpait abzana poBHLIA, a mpa-
BHIA Kpalt — pBanuil,

Ho yenmpy — o6a Kpasa HMElT HEPOBHEIE OYepPTAHAA,
Kamgas CTpOKA a03ana CEMMEeTpHYHA QO T'OPHIOHETAIH
OTHOCHTEJILHO CePEeANHB CTPAHHINL.

Io npasoamy xpaso — npasBetii Kpait poBHLIH, a JeBHIA —
pBaHEIA,

Ho wupune — o6a Kpast pOBHHE, T, €. PACIHOJATAIOTCA TOURO
no rpappnaM ooaeil crpaHunbI. B sTOM cAaydae mocheaHAs
CTPOKA a63aria BefeT ¢edsg, Kak IpH BHPABHABAHHAH IO JEBO~
My Kpalo,

Puc. 2.7. BuipasHyBaHwe ab3aues

Orcryn neproii cTpokH (KpacHan cTpoxa). Uame Beero ab-
347 HAUHHAETCA OTCTYNOM Neproil cTpokH. CymecTBYIOT OTCTY-
nLl pasAH4YHBIX TAOOB {puc, 2.8).

HHonromumenvrviii (omemyn) — neppad cTpora aézana
HAYHHAETCSA NIpaBee BCEX OCTAJBHHX CTpor aGaana, mpuMe-
HAeTcA B OOBIMHOM TEKCTe,

Ompuyamensvrbiii (6sicmyn) — Neppas CTPOKA BHIXOANUT BJIe-
BO OTHOCHTEJIEHO OCTAJIBHBIX CTPOK, IPUMEHAETCA B CJIO-
BapAX H oOpefeleHUAX.

Hynreeoii — mpumensercs ana absanes, BHIPOBECBHHEX 0O
OEeHTPY, H AJ5 OOBIYHOrO TEeKCTA.

Puc. 2.8. OrcTyne nepeoit CTpoku
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Orcrynsl ¥ HETepBANBL. Bech abaall LeTHKOM MOMeT UMeTh
OTCTYIIBI CJIEBA M CHOPABA, KOTOPHIE OTMEPAIOTCA OT MPAHHIL HO-
neii crpasunm (puc. 2.9). Tak, snurpadh K XyA0KeCTBeHHOMY
TIPOM2BEICHUI0 WIH DEKBHINTH AApPECATA B JAABJCHWH MMEIOT
OTCTYI CJIeB4, & HPH H3TOTOBJIeHHH YIVIOBOTO INTAMIIA MOYKHO HC-
OOJBL3OBATH OTCTYII CIIPABA.

Omemyn ab3auya caeaa — HATAJIO BCEX
CTpOK ab3ana cMeINeHO Ha 3afaHHOe
PaccToAHHEe BIPABO.

Omcmyn ab3aya cnpaéa — KOHel
BCeX CTpPOK af3alla CMeINeH Ha 3aAaH-
HOe pacCTOsSTHHe BJIEBO.

Puc. 2.9. Oretyn abzaua

Paccrosnme MesXAY CTPDOKAMH JOKYMEHTA MOKHO H3MeHATD,
38A4BaA PA3TAYHBIe 3HAYCHHSA MeEMAYCTPOYHBIX HHTEPBAJIOB
(odunapubiii, deoltnoii 1 T. 1.). Jaa BUSYANEHOrO OTASNIeHUA ab-
3anmes APYr OT APYTA MOYKHO YCTAHABJMBATH YBEJIWIEHHBIE HH-
TepBaJkl do U nocae absanes,

Kon'rponbnn'lel BOIPOCHI

1. KaxoBH OCHOBHEE NapaMeTpPH GopMaTHpOBAHUSA aG3anmes?

2. B yeM COCTOMT pasjiHuie MeAAY OTCTYIIOM NepBoil cTpoku aGaana u
orcTymoM afzana?

3. B ueM COCTOUT PasiHuMe MeXKAY MEXYCTPOUHMMHE HHTePBAIAMY 1
WHTEPBATAMN MEX Y afsamamu?

2.9. Badanue ¢ spibopoutbin omeemon. AG3aneM B TEKCTOBOM pefax-
TOpe ABIAETCA:
1) bparMenT AOKYMEHTA MEKAY ABYMA MapKepaMa afaana;
2) BhifeneHHLIN PparMeHT JOKYMEHTA;
3) cTpoKa CHMEOJOB;
4} ¢pparMenT AOKYMEHTA, HAYMHAIOIAICH ¢ OTCTYDA (KpacHo
CTPOKH),

3  Hndopsmara n HKT 9xn.
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2.5.3. HymepoBaHHbLI® U MAPKMPOBAHHLI@ CIIMCKU

Couckn ABAAITCA yAOGHBIM BADHMAHTOM (POPMATHPOBAHHA
afzanes no eAuHOMY O0pasly M NPHMEHAIOTCHA JIA pasMelle-
HAA B JOKYMCHTE PA3IMYHBIX IIepPeUHEH.

Hymeposannnie cnHcKkH. B HyMepOBAHHBIX CITHCKAX DJIe-
MEeHTH CIHUCKA MOCNeJOBATENBHO 0003IHAYAIOTCA ¢ MOMOIIbIO
uncen (apabexkux nan puMckax) 1 6yKB (PYCCKOTO HJIM JATHH-
ckoro andasuTor) (puc. 2.10). Ilpu cozgannm, yIaleHHH HIHA
NepeMeNieHMH SJCMEHTOB HyMEPOBAHHOTO CINECKA ABTOMATH-
JeCKH MeHAETCHA BcA HyMepanmda. Ilonp2oBaTe/ s MOXKET yCTA-
HOBHTB CBOIO CHCTEeMY HYMepPAIlH, HAIPHMeD HaYaTh CIIUCOK C
Joboro HoMepa, MPOnyCTUTh HOMED H T. A.

ITospzoBaTeNnb MoxeT YCTAHOBUTH yAOOHEIN dopMaT HoMe-
poB (pa3mep u Havepmanue wpugma, omcmyn Homepa om
ROAK CIPAHUYYL, PACCIMOAHLE OM HOMEPaE 00 MeKCIMAauT. A.).

1. Nepaulit anemeHT
2. BTopoit aneMent
3. TpeTtit anemedT

Pwuc. 2.10. HymepOBaHHBIA CIMCOK

MapkHpoBaENbIe CNHCKH. B MAapKHDPOBAHHBIX CHHCKAX
SJIeMEHTH cHUMCKa Of03HAYAIOTCA ¢ IOMOIOBIO MAPKEPOB (cme-
INHAJBHEIX 3HAYKOB): ¢, ¢, © H T. A. (prc. 2.11). IlonsaoBaTens
MokeT BEHIGpaThH THO MAapKepa, A3MEHHATH €r0 PAsMep M IBET, &
Takwe BHOpATL B KauecTBe MapKepa Ja0boil CHMBON H3
TabJUIE CHMBOJOB.

« Mepail snemeHT
» BTopo# anement
» Tpetmid anemeHT

Puc. 2.1 1. MapkipoBaHHBIA CrIMCOK

MHEoroypoBHeRsle cnHcKH. MHOTOYPOBHEBHE CIIACKH YA00-
HO HCIIOJB3IOBATD JJIA 0TOOPaKeHUA HEPAPXHUYESCKHX NIepeuHeli,
B MHEOrOYpPOBHEBHIX CIIMCKAX B NYHKTR COHMCKA Sosee BLICOKOTO
YPOBHA BCTABAANTCA COHCKH §0/lee HHBKOT'O YPOBHA {BIOMEH-
HEBI¢ cIACKH). BAoieHHBIe CIMCKM MOrYT COBNAAATE IO THITY |
OCHOBHEIM CIIHCKOM, HO MOTYT M OTJHYATHCA OT HETO.
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B KauecTBe IPHNMepa PACCMOTPHM CeAYIOIIH MHOrOypoB-
Hebbilt cnncok (puc. 2.12). Ha neppoM ypoBHe HAXOAUTCA HYMe-
pPOBAHHLIH CIIHCOK H3 ABVX 5JIeMEHTOB, B KasALlit M3 KOTOPRIX
BJIO)KeH HYMepOBAHHLIH CHOHCOK H3 ABYX 3JIeMEHTOB BTOPOIO
YPOBHA, BO BTOPOH 2JIeMEHT KOTOPOTO BJIOHEH MAPKHPOBARHbIH
CINIHCOK U3 OAHOTO 5A€MEHTA TPEThLEro YPOBHA,

1. MepBuLliA ypoBeHE, NEPBHIA ANEMEHT
a. Bropoil ypoeeHb, NepBuii anemeHT
a. Bropoil ypoaeHb, BTOROA anemeHT
B TpeTHA ypoaeHb
2. Nepeuii YpoBeHb, BTOPOH 3NEMEHT
b. BTOpoit ypoBeHb, NEPaLIA 3NEMEHT
b. BTopoid ypoBeHb, BTOPOH 3NEeMeHT
& TpaeTHil ypoBeHb

Puc. 2.12. MHOrOypOBHEBBIA CrUcoK

KoHTpoJabHBIe BONPOCHI

1. B gem cocTonT pasnmune MeEAY HYMepPOBAHHEIMM M MApKHPOBAH-
HBIMH CIINCKaMHu?

2. MoxeT M MHOTOYDOBHEBEIN CIACOK BKJIIYATL KAK HYMEDOBAHHEIE,
TaK 1 MAPKHPOBAHHEIS CIACKUT

3agaHuA NI CAMOC HOT'O BHINOJHECHUS

2.10, 3adaniie ¢ subopourbin omsemos. B MAPKNPOBAHHOM CIINCKE
Ana 0603HAYCHAA 3IEMEHTE CIACKA RCIOAL3YIOTCH:

1) naTHHCKNe GYKBEI; 3) puMcrne nudpsr;
2) pyccrne GyKBEI; 4) rpadhHuecK e SHAYKH.
2.6. Tabnnubt

Tabannsl HCHONL3VIOTCA MPH CO3JAHMH TEeKCTOBBIX AOKY-
MEHTOB, coJepxampx Boabinoe KOJUYeCTBO OZHOTHIHLIX HA-
3paHHll (HanpuMep, PACHHECAHHE YPOKOB), IHCIOBHIX AAHHLD
(HanpuMep, Tabauna Mengeneesa), man uzofpameHuii ¢ Tex-
CTOBO mOANHCLIO (HApUMeD, aadarur B GyKBape).

r
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Crpoxn, eToaboni, aueiixn. TAOAHLOEL COCTOAT U3 CTPOK H
croalumoB, Ha mDepeceyeHHH KOTOPHX 00pasyOTCad AYelKH,
B saueiikax Tabaun, MoryT O6mThH pa3MeNIeHE PASAHYHEIC THIIK
AaBHHX (TeKcT, TMcaa, AsobpaseHns u np,) (tabx. 2.6).

Tabmya 2.6. Taanua, coaepxawllan TOKeT, naobpaxenna,

yncna w hopmyny
Hanmenoaanue yorpoiicTea Hzclpaxenne Llona, py6.
CucTemMHbii Grox 15000
MonuTop 12000
Knaguatypsa 1000
Meiws 200
Hroro: 28200

Cosnamme H naMmenenEne TA0anusl. B JOKYMEHT MOYKXHO BCTA-
BHTL OycTyio Tafuuny, yrasap HeofxogmmMoe KOJIHYECTBO CTPOK
H cToadIOB, & TAKME HX, COOTBETCTBEHHO, BRICOTY U IMPHHY. B
TafIUOny MOMNKHO OpeodpASOBATH YiKe HMEIINHHACA TEKCT, NpH
aTOM TpefyeTca YKASATh pasBeNTeNb TeKCTa (HaupaMep, 3HAK
OKOHYAHHA a03ama), KOTOPHIA HOIBOAHT TEKCTOBOMY PEAAKTODY
ABTOMATHYECKH DACOPENCTNTE BhICACHHEIN TeKCT D0 ATeiKaM
co3maraeMoil Tabnunst.

B nansHe#imeM napaMeTpsl TaSaMnet MOXHO MOZEPHH3HPO-
BaTh:

¢ BCTARJATH UM YAAJIATh CTPOKH, CTONOIE B gueliku;

® H3MEHATH INMPUHY CTOAGIOB ¥ BRICOTY CTPOK € IOMOIIBIO

MHIIY (OepeTACKMBAHHAEM TPAHHI) HAH 3ajaHEEM MX
TOYHOTO 3HAYEHHA B CAERTHMETPAX HJIM INPOLEHTAX;
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* U3MEHATH PA3MePH OTHENBHLIX AYeeK, PA3NeNATh HX HA He-
CROJIBKO A9eeK HIHM O0BeARHATE ¢ COCEAHMMH AUeKaMMA,

Tpaamus ® 3anmsra. MoxEOo momofpaTs nmoaxommmxmit
BHemHMN BAA TabJMOKl, H3MeHHB THI, IMHPHEY H IBeT I'PAHMII,
AYeeK, & Talyke nBer doHa aueek. HaMeHeHMe BHelllHero BAJA
TAGIUILI MOKHO NPOBECTH ABTOMATHYCCKH, HCIONLAYA NOTOBLIS
dopmaTH, M BacTpouTs Bpyurylo. Tak B Tabanne 2.6 ucnoas-
syeTcs ABOMEAA JHHUA B KAYECTBE BHEHIESH IPAHMIIEI TAGIAIILI H
3ATHBKA CEPOro LBETa B IePBOH CTPOKe.

Buiuncaenus 8 Tabaune. IIpa pasMelleHUH B Tabnune YH-
ceJl MOJKHO NDOMIBOAHATH HAJ HUMHM BHIUHCJIeHHMA IO dopmMy-
aamM. Tar, B Tabaune 2.6 cogep:xurca uaGopManusa 060 Bcex
YCTpOMCTBAX, H3 KOTOPHIX COCTOMT KOMIBLIOTED, M MO3TOMY
MOMKHO BBIYMCJIHNTE €r0 CTOHMOCTh, JInd 5TOro B NOCAERHION
agefiky Tperwsero cToabla HeoO6XOBUMO BBecTH GopMyay
=SUM(ABOVE), xoropasa obeclieunBaeT CyMMHPOBAHHE YHCEJ
BO BeeX BRINEPACTIONOMeHHEIX AYeKax JaHHOr0 cTon6na Tab-
JHIRL,

o Tabauoe IMIMPOKO HCHOAL3YIOTCA B YVIHTEepHeT-Marasu-
HAaX AJIA OpeACTABIeENA HHEGOpMANHH O ToBapax. Heii-
CTBHTEJIbHO, B 9TOM CIyYae AOKYMEHT JOJKeH COAEp-
#aTh GoaBmIoe KOMAYECTBO CTPOK, BRAIOYAIOINX TEKCT
(HanMeHoOBaHMe TOBapa), ma3obpaycerue (bororpadus ro-

BAPA) H YHCA0 (LIeHa TOBRApAa).

KonTpoasHEie BOIPOCHI

1. MoxHO0 1H H3 TaGNUIK yAaIRTh cToaben? Crpory? Huelixy?
2. MlaH¥nle KAKMX TATIOB MOTYT XPAHATHCA B SUEHKAX TAGANIN?

HOT'O BBLINIOJIHEHNA

2.11. Hpaxmuyecroe 3adanie. B TeKCTOBOM PEIS&KTOPE CO3BATL JOKY-
MeHT, coflep;camuli pacuacanme ypoxos. IIpHMeHHTH PA3IHY-
Hble BAPHAHTH JopMaTHPoBAHAA TAGAHOE (IrprdT, BHIpaBHHUBA-
HHe, rpaHHnH H GOH AYeeK).
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2.7. KomnbloTepHbie CNoBapyu u CUCTEMBI
MAaLUMHHOIO NepeBoAa TEKCTOB

KoMnslorepnsie caxopaps. Crosapd HeoGXoAMMBL 4714 IEpe-
BOZA TEKCTOB ¢ OJHOTO A3HKA Ha APYyToil. CyInecTByIOT THICAYN
c/oBapeil IIA DEPeBOAA MEXXIY COTHAMH A3BIKOB (AHTIO-pyC-
CKML, HeMeKO-hPaHIYacKHI U T. [.), IPHUYEM KAXILIL H3 HUX
MOKET COAEPIKATE BeCATKH THICAY ¢JIOB. B OyMaskHOM BADHAHTE
CJIOBADE NPEACTABAAET cOG0M TOMCTYIO KHNTY 00beMOM B COTHH
CTPAHHI, B KOTOPOM MOUCK HYKHOTO CJI0BA ABAAETCS JOCTATOY-
HO JOJTCHM H TPYAOEMKHM IPOLEeccoM.

KoMnpioTepHEe CJI0OBAPH COJEP’KAT NePeBOJLl HA PA3HEIE
A3BIKHN COTEH THICAY CIOB M CJIOBOCOYETAHHN, & Taxk)ke peao-
CTABIAKT NOJB3I0OBATENIO0 JOIIOJHHUTEJARHEIC BOIMOMKHOCTH.

Bo-niepBRIX, KOMOBLIOTEPHEIE CAOBAPH MOTYT GHITBR MHOTO-
SAIBLIMHEIMH, MOSBOSIIONIMME IOJB30BATENIO BEIGPATE A3EIKH K
HANpaBileHHe Nepepoda (HAIpHMeD, AHIVIO-PYCCKHIi, HCIIaHCKO-
pycckuit u T. A.).

Bo-BTOpEIX, KOMIBIOTEPHEE CJIOBADH MOTYT KpOMe OCHOB-
HOT'O ¢JIOBADA 061IeynoTpeSHUTEeIbHEIX CJIOE COTEPHATE BeCITKH
CIeNHANNBHPOBAHHAEIX CJI0Bapeii oo ofaacTaM sHAHWH (TeXHH-
Ka, MeJUIIuHa, HHGOpMAaTHKA H AD.).

B-TpeTbHX, KOMOLIOTEPHEIE C/IOBAPH 00ecHeYnBalOT GHICT-
PHIH TOUCK CAOBAPHEIX cTaTell: «6EICTPHIA HAGOP» , KOTA B Mpo-
necce HAGopa CJIOBA BO3HHKAET CIIMCOK IOXOMKHNX CJIOB; KOCTYO
K 4acTO MCIOJABL3YeMBIM CJIOBAM 10 3aKJATKAM; BOIMOKHOCTE
BBOAA CJHOBOCOUYETAHWH B T. A.

B-ueTBepTHIX, KOMULIOTEPHEIe CJIOBADH MOTYT GBITE MYJL-
THMeAUHRHEIMU, T. €. IPEeJOCTABJATE DNOJL3OBATENIO BOBMOJMC-
HOCTE: DPOCAYINNBAHUSA CJIOB B UCIIONHEHWH JUKTODOB, HOCHUTe-
Jeit A3BIKA.

CHcTreMBl KOMIOBIOTEpHOTO nepenona. Ilponecce raobannaa-
OUH MHDPA MPHBOSHT K HeoOXOZHMOCTH 4acToro ofMeHa AOKY-
MEeHTAMH MeHIY JIOZLMH H OPTaHUIANNAMY, HAXOZAINHMHACH B
PasHEIX CTPAHAX MHUPA ¥ F'OBOPANIMMH Ha PA3JNYHEIX ASEIKAX,

B »™x yCcIoBMAX MCHOAB3OBAHUE TPANHOUOHHON TeXHOMO-
FHH IepeBPofa BPYYHYI0O TOPMOSHUT PASEMTHE MEKHANMOHANE-
HBIX KOHTAKTOE, I[lepeBoj MHOTMOCTPAHUYHOH NOKYMEHTAOHH
BpYYHYIO Tpe(yeT ANHTEALHOTO BPEMeHH M BLICOKOH OILIATEHI
TPYAa nepeBoAYUKOB. Hepepos MOMYYEHHOTO IO DIEKTPOHHOM
IOYTe IMCBMA HJIH EpOcMaTpUBaeMoll B Gpaysepe Web-cTrpanu-
I[H HeOOX0JHMO OCYINECTBHTE «34eCh M celfuacs , KOTAA HEeT BO3-
MOXKHOCTH H BpeMeHH IPHUIJIACHTE IePeBOIUNKA.
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CrcTeMB KOMITBIOTEPHOTO MEPeBOAA NMOIBOASIOT PEIMUTL 2TH
npobneMul. Ol cnoco6HEI TEPEBOOMUTh MHOI'OCTDAHHYHEIE OOKY-
MEHTBI ¢ BHICOKOH CKOPOCTEIO (CTPAHHIIA B CEKVHAY), 8 TAKKE Iepe-
BOAHTE Web-CTPAHUIIH «HA JIETY» , B pe3KHMe PEASIEHOIO BpeMeHH.

CHCTeMB KOMIOBIOTEPHOTO IEPEBOAA OCYINECTBJIANIOT Oepe-
BOJA TEKCTOB, OCHOBLIBASACH HA (OPMAJIEHOM «3HAHMHU» S3LIKAS
CHHTAKCHCA S3BIKA (DPABHUA MOCTPOEHUA NpefnoskeHnit), nmpa-
BHJ CJIOBOOGDASOBAHHUA M HCIOJL30BAHMM cJaoBapeii, IIporpam-
MAa-TIePeBOAYMK CHAYAJNA AHANHSHPYET TeKCT HA OTHOM SSBLIKE,
a 3aTeM KOHCTPYHDPYET 5TOT TeKCT Ha ADYTOM A3LIKe.

CoBpeMeHHME CHCTEMBI KOMNBIOTEpHOTO NepeBoaa NO3Bo-
JAAIOT BOCTATOYHO KAUYeCTBEHHO IEPEeBOANTh TEXHHUYECKYIO A0~
KYMEHTAOHIO, AeJOBYIC NEPEeONACKY H APYTHe CHelHAAHSHpPO-
BaHHHEe TeKcThl. OOHAKO OHM HEIPDAMEHMMH AJIA HepeBoJa
XYIOKECTEEHHBIX NMpOoUsBedeHId, TAK KaK He CIOCOGHE afer-
BATHO IePeBOAHTE MeTA(hODH, ANJIETOPHHE U APDYrHe 3JeMeHThI
XYACHECTBEHHOTO TBOPILCTEA YEJIOBEKA.

KoBTpoasHEIe BONMPOCHI

1. KakyuMn npeMMymecTBaMB o0JAZAIT KOMOBITEPHHE CIOCBADPH
mepes TPAXHIMOHHHME GYMAKHEIME CIOBAPAMHA?

2. B Karux coryqyaax nenecoodpasHo HCOOAB3OBATE CHCTEME! KOMITBI)-
TepHOrO neperoaa’?

3aJaENA AAA CAMOC HOT'0 BLINOJIHCHHA

2.12, IIpaxmuuecioe 3adarue, C IOMOMIBI0 KOMNIBIOTEPHOTO CACBADA
nepeBecTH OATh AHMVIOASKIHHX TEPMHHOB, HCIOABIYIOMAMXCH B
yuyebHUXe,

2.8. Cncrembl ONTUHECKOro pacno3HaBaHUS
AOKYMEHTOB

CHeTeMBl ONTHYECKOTO PACIO3IHARAHHA CHMBONOR, CHCTe-
MBI ONITHYECKOTO pACIOSHABAHMA CHMBOAOE HCOQIL3YIOTCA ITpH
CO3TAHHH DACKTPOHHEIX OHOAMOTEK H ApXHBOB NYTEM NepeBRoJa
KHHT H JOKYMEHTOB B IH(pPoBOoii KOMILIOTepHLI dhopMaT.
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CHauala ¢ DIOMOINBIO CKAHEPA HEOOXOARMO MOJAYIMTD H30-
GpaxxeHre cTpPAHMIOE TEKCTa B rpaduuyeckoM (dopmare, Nanee
A4 NONYYeHNA JOKYMEHTS B TeKCTOBOM (hopMaTe HeoGX0oAMO
NPOBECTH PACHO3HABAHEE TEKCTA, T. €. IpeolpasoBaTh DJIEMEH-
ThI rpadmvueckoro H3o6pasike N B MOCNeAOBATENFHOCTE TEKCTO-
BBEIX CHMBOJIOB.,

CHeTeMEl ONTAYECKOrO PACHOZHABAHUA CHMBOJIOB CHAYAJA
ONIPEASNAIOT CTPYKTYPY PASMEIleHNS TEKCTa HA CTpAHUNE H
PasbHBAIOT eroc HA OTHENLHEIC OOGJACTH: KOJOHKH, Tabaumbl,
n3oBpaxkenna u 1. 4. Janee BHACACHHHE TEKCTOBLIE (pparMeH-
TH rpadmdeckoro nzobpasxeHns CTPAHMNLL DASASIAAITCH HA
n300paYKeHnsa OTHeNLHEEIX CHMBOJIOB.

Jnsa orcKaHUPOBAHHHX AOKYMEHTOB THROrpadGeroro Kagec-
TBa (HOCTATOYHO KpyNHEIA MpHUGT, OTCYTCTBAE INOXO HAIEYA-
TAHHKIX CHMBOJIOB MJIM HCIIPABJIEHUN) pacio3HABARHE CUMBOJIOB
NPOBOAMTCS IIYTEM HUX CPABHEHHA ¢ PACTPOBRIMH mabmonamwy.

PacTpoBoe n3ofpaxkenne KAMKAOTO CUMBOJIA NOCIEHOBATE/Ib"
HO HAKJAZLIBAETCH HA DACTPOBRIe IMabIOHEI CUMBOIOB, XPaHA-
HHecd B OAMATH CHCTEMB! ONTHYECKOTO pacnosHapaHHA, Pe-
SYJILTATOM PACHO3HABAHHA ABJIACTCA CHMBOJ, IMA0I0H KOTOPOTO
B HamboJIkIIelt crenenn coBnanaeT ¢ mzobparkennem (puc. 2,13).

Pwuc. 2.13. Pacnoanapaemblil cumeon «b» HaknapweaeTca
Ha pacTpoBbie Wabnosbl cnmeonos (A, 6, BuT. a.)

Ilpu pacnosHaBaHUM JOKYMEHTOB ¢ HUSKAM KAUYECTBOM IIe-
94TH {MAITHHONKCHEIA TeKCT, GaKc u T. A.) HCIOJAB3YETCA BEK-
TOPHEIM MeTOJ, PACIIOSHABAHNS CHMBOJIOB. B pacnmozHaBaeMoM
n300paieHHH CHMBOJIA BHASNAIOTCHA reOMeTpHYIeCKHMe IPHMH-
THUBH (OTPe3KH, OKPYXKHOCTH K Ap.) H CPABHUBAIOTCA ¢ BEKTOD-
HEIMEA IDalJOHAMH CHMBOJOB, B peaynbrare BHISHpaeTCs TOT
CHMBOJI, AJA KOTOPDOTO COBOKYIIHOCTE BCeX TeOMeTPHUYeCKHX
OPHMHTHBOB H UX pAcnoJoKeHre 60BIe BCEr0 COOTBETCTRYIOT
pacmosHABaeMOMY CHMBOXY (pHCc. 2.14).

CreTeMB ONTHYECKOr0 PACIO3HABAHUS CUMBOJIOB HCIOJb-
SYIOT KAK PACTPOBHIL, TAK ¥ BeKTOPHEIA METOM, PACIIO3HABAHUSA,
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BbB

Puc. 2.14. PacnoanaBaemuiii cMBon «B» HaKNaapeaeTcA
Ha BeKTOpHLe WabnoHu cuMeonos (A, 6, Bur. o.)

KpomMe TOro, 3Tu CHCTEMEI ABIAIOTCH <«CAMOOOYUAIOILIAMHCS »
(nna KAMKIOro KOHKPETHOTO JOKYMEHTA OHM CO3ZAIOT COOTBET-
CTBYIOIOUHA Habop mafIoHOB CHMEBOJIOB), H IO3TOMY CKOPOCTDL H
KAavYeCcTBO PACHO3HABAHKMA MHOMOCTPAHHYHOTO ZOKYMEHTA HO-
CTeIeHHO BO3PACTAIOT.

o C nodaBleHHEM NEPBOre KAPMAHHOINO KOMIBIOTEpA
Newton ¢upmer Apple B 1990 roay HaZaau cosgaBaTbCH
CHCTEMBl PACHO3HABAHMSA PYKOOHCHOTO TeKcTa. Takme
cucTeMbl NpeolpasyiOT TeKCT, HaIMCAHHBIA HA SKpaHe
KapMAHHOTO KOMOBIOTEPA cHennaabHoOll pyuxoit, B Tek-
CTOBBLI# KOMIBIOTEPHEI JOKYMEHT.

CueTeMBl ONTHYECKOTO PacuosHABaAHKA (bopm. [Ipu samoa-
HEHHH AOKYMEHTOB OOMBIINM KOAHYECTBOM JIOAeH (HanpumMep,
npu caaue ET'D BHOYCKEAKAME ITKOJIET) HCOOAL3YIOTCA OJAAHKH
¢ MYCTHIMHU NoJAMA, JlaHAR e BBOZATCA B [IONA NeYaTHRMM GYK-
BAMH OT PYKH, & 3aTeM PACOO3HAIOTCA ¢ IOMOIIBIO CHCTEM ONTH-
YeCKOTD PacHo3HaBAHMA (GODM M BHOCATCA B KOMIBLIOTEDHHE
0Aa3bl JAHHEIX.

CH0KHOCTE COCTOMT B TOM, ITO He0OXOAMMO PACIO3HABATh
CHMBOJEI, HATIHCAHHEE OT PYKH, KQTODHIE AOBONBHO CHIBHO
pPAasAHYAIOTCH ¥ PasHEIX amogeii. KpoMe Toro, Takme CHCTEMEI
AO/IKHEL YMETh ONPEACAATh, K KAKOMY MOJAI0 OTHOCHTCH PACIIO-
SHABAEMBIH TEKCT.

KoHTpoabHRIe BONPOCHI

1. B ueM cocTOAT PASNMYKA B TEXHOJOIHH PACIIOSHABAHWSA TEKCTA NIPH
KCIOJLICBAHAY PACTPOEOIO M BEKTODHOTO METOAOE?
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MNpaxTtuyeckne paboTsl KOMNLIOTEPHOro NPaAKTHKYMa,
pexoMeHAyeMbie AN BLINOIHeHUA B NpolLiecce
U3yYyeHns rnaBul 2

“E{J KoMnbloTepHbifl NPaKTUky™
2.1. KogupoeaHue TEKCTOBOH MHOPMALUM.

2.2. BcTaeka B AOKYMEHT (DopMyn.
2.3. dopmaTupoeanMe cumeonos W abaaues.
2.4. Coananve U HoPMaTUPOBAHWE CNACKOB.

2.5. Bcrapka 6 AoKymeHT TabnMubl, ee hopMaTUpOBaHUe
H 3aNONHEHWe JaHHLIMW.

2.6. NMepesos TEKCTA ¢ NOMOWBLIO KOMNLIOTEPHOrO CROBapA.

2.7. Cxannpopanue W pacnosHasanue GyMaXHOTO TEKCTOBOMO
OOKYMEHTA.
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KoaupoBaHue n o6pabdortka
yucnoson nupopmauum

3.1. Koauposanue uncnoson uidopmaumm

3.1.1. NpeacTtasneHne YMcnoBoil undpopmaumm
€ NOMOLLBIO CUCTEM CUUCSIOHUA

Jna sanucen HHGOPMALINN O KOJHYLCTEBE OO BeKTOB HCIOAb-
BYIOTCHA YHCIA. Yucaa 3a0UCKIBAIOTCA ¢ UCIOJB30OBAHHEM OCO-
OBIX BSHAKOBHEIX CHCTEM, KOTOPH€ HASHIBAIOTCA CHCTeMAME
cIHCcaeHHA. AndaBUT cHCTeMBl CIUCIeHHA COCTONT H3 SHAKOB,
KOTOPBIe HASBIBAIOTCA MUPPAMH.

CucTemMa CUMCNEeHUA — 3TO 3HAKOBAA cCUCTeMa, B
KOTOPOA 41Chna 3anUChLIBAIOTCH MO OMpPeAefieHHBbIM
NpaeunaM ¢ NOMOLIBIO 3HAKOB HEKOTOPOro andaeuTa,
Ha3bIBaEMBIX LUPpaMK.

Bce cRCTeMBI CHHCHIEHUA AeJIATCA Ha ABe 60JbOINE MPYOIBI;
NO3HIHOHHLIe M HEeNOIHIHOHHBI® CHCTEMH. B IOSHIMOHHEIX
CHCTeMAX CUHCHeHHA KOJHYeCTBeHHOe SHAYCHAe DG PEI 3aBHCHT
OT ee NOJOXKEHNA B YHCNe, a4 B HEMIO3UIMOHHEIX — He 3aBHCHT.

Henmo3nmumHOoBEHLIe CHCTOMBI cuHcaenus. Kak Toanko mogu
HAYANH CIUTATh, ¥ HUX NOABHJIACE MHOTPeOHOCTE B 3aNHCH YH-
ces, Haxoaxm apXeosoroB Ha CTOAHKAX OePBOBBITHRIX JIOAeit
CBRAETENBCTBYIOT O TOM, UTO NepBOHAYATBLHO KOJIUUECTBO pej-
MeTOB OTOOpa)kall PABHBIM KOJHYeCTBOM KaKmx-nubo sHaw-
KOB: 3apy6OK, 9epPTOYEK, TOUEK.

Taxad cHCTeMA 3aIIMCH YMCeN HASLIBASTCH eNMHMUHOI, TAK
Kax Joboe TACIO B Hell obpasyeTcda nyTeM MOBTOPEHHA ORHOIO
3HAKA, CHMBOJIH3HPYIOIOEro eAnEuny (puc, 3.1). EanaumuHoi cac-
TeMO CYRCIeHAA NOMB3YIOTCA MANLININ, MOKASLIBAA HA MAJBLAX
CBOIf BO3PACT AJIA HACIONB3YA AJA STOrO CYeTHEIE MaT: IKH.
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Puc. 3.1. EgnHnunan cucTema CHUCNEHHA

IIpuMepoM HeNOSHIHNOHHAOK CHCTeMbI, KOTOPAA COXpPaHH-
Jachk A0 HAIDMX HRHEW, MOMKET CHY:KHTH PHMMCKAS CHCTEMa
CUHCJICHRA, KOTOPasa HAYAJA NIPUMeHAThCA 6ojlee JBYX ¢ OOMO-
BHHOH THicAY JNeT Hasax B Jipesner Pume,

B ocroBe pEMCKOIl CHCTEeMEI CYUMCJACHHMA JesxaT sHakk I
(oanH namen) gna aacaa 1, V (packpeTan Jaz0Hb) 04 uncaa 5,
X (mBe cnoxennanie aagoun) auna 10, a jia ofo3EaveHAA TACE
100, 500 n 1000 ucnonssyiorca AatuHcKkae Gyksu C, D u M
{puc. 8.2).

1 | 1 Xl 30 XXX 400 cb
2 I 12 X 40 XL 500 D
3 m 13 X 50 L 600 DC
4 v 14 xv 60 LX 700 DCC
& v 15 xv 70 LxX 800 DCCC
8 i 16 M 80 LXXX 900 CM
7V 17 XV 90 XC 1000 M
§ v 18 XV 100 c 2000 MM
g ). 4 19 XX 200 cC 3000 MMM
10 X 20 XX 300 cCcC 4000  MMMM

Puc. 3.2. PUMCKaa CUCTEME CHUCITEHUR

B pumMcroit cucTeMe cIuCIeHNa 3HAYeHUe UGDH He 30BH"
CHT OT €€ IOJIOXKeHNnda B uncine. HampuMep, B PUMCKOM YHCJIE
XXX (30) nudpa X BcTpeuseTca TPUMRIL X B KAKAOM CHYYAL
ofo3HAYAET ONHY U TY XKe Beaudmay — qucao 10, Tpu pasa oo
10 B cymmMe paror 30.

o Yrobm 3anmcaTh YUCA0 B puMckoli cucTeMe CIACHEHHUA,
HeoOX0AMMO PA3NIOATE ero Ha CYMMY THICHY, DOJYTHI-
¢fA4, COTeH, MOAYCOTEH, NeCATKOB, NATKOB, equnann, Ha-
IpUMeED, AeCATHYHOE YUCao 28 npeAcTaBaAeTCH CAeAYIO-
mAM o6pasoM:
104+10+56+1+1+1=XXVIII
(nBa AecATKA, OATOK, TPU eJUHHIIE).
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IIpu 2anmcH YHCe I B PAMCKOM cUcTeMe CURCcHAS DpHMe-
HAeTCA NPABHIO: KayKAHI MeHbmUWiA 3HAK, IoCTABJEH-
HuIif copaBa or Goaeplliero, mpmbaBasgerca K OGoJplmeMy
SHAKY, 4 KaXKIeIH MeHRIIMIL 3HAK, TIOCTABJICHHLIM CeBa
ot Gonnnoiero, BEIMHTASTCH M3 6OMbIOErO 3HAKA.
Hanpumep, puMckoe uneno IX obosznauser 9 (-1 + 10), a XI
obosaauser 11 (10 + 1). Hanpumep, gnciaoc 99 uMeeT creny-
101ee NpeAcTaB/eHHe B PUMCKOI cHcTeMe CURC/IeHANR:

XCIX=-10+100-1 + 10

HosuuMOHHEIe CHCTEMEBI cuHciaenua. Kaxaaa mosunuon-
HAA CUCTeMA CUNCIeHH HMeeT onpeAe/eHHEIM amxpasnT nudp 1
ocHoBaHUe., (OcHOBANME CHCTeMBI DABHO KOJHIECTBY IHbP
(3HaKoRB) B ee antharure,

B NO3HLHOHHBIX CHCTEMAX CUHACJeHHMA KOJHIECTBEHHOE
JHAYEeHHe IHU(PPLI 3aBHCHT OT ee mo3mOuH B ymeje. Ilosnmma
IA}PE B YACAe HABLIBACTCH Pa3pagoM. Pazpasl yucia Bo3pac-
TAIOT COPABA HANEeBO, OT MJAAAMIUX PASPAAOB K CTAPIINM, IIpH-
yeM 3HAYEHHA OAP B COCETHUX PaspARaAX YHCI4 PASIHYAIOTCA
B KOJIHUECTBO pA3, pABHOE OCHOBAHHIO CHCTEMEL.

B macTodniee BpeMs HauG0Mee pacpocTpaHeHHON mo3unu-
oHHON cHcTeMOM CUMCIIeHHA ABAAEeTCA AeCATHYHAHA CHCTEMA.
B nndopMaTHKe IMIMPOKO MCNOABLIYIOTCA ABOMYHAH, BOChMe-
PHYHAA ¥ MIeCTHARLIATEPHYHAA CHCTEMHB CUMCIACHHHA,

JecaTuunaa cucTeMa cuunciaesus (rabn. 3.1).
B AecATHYHOIL cHcTeMe CUHCIeHHMA KpallHaA clpaBa MO3HIUA
COOTBETCTBYET MHHEMAJBHOMY 3SHAYCHHIO, B KoTopoit mudpa
o6oanauaeT eAUHNIL, nUAdpPa, CMelleHHAA HA OAHY MOJHIIMIO
BJIEBO, 0003HAYAET HEeCATKH, elle JIcBee — COTHH, 3ATeM TEICHYM
M T, i, PaccCMOTpHM B KadecTBe NpHUMepa AeCATHYHOE YHCJIO
565. Iludpa 5 BeTpevaeTca B uMcae TPHXKAL, MpHUUEM caMas
npasasa o003HAYAET NATH €ANHHL, BTOPAA CIIPABA — IATH Je-
CATKOB ¥, HAKOHEL, TPeThA — IATE COTEH.

HYucno B NO3VLMOHHOW CHUCTEMEe  CYWUCNEHWA
3aNUCLIBASTCA B BMAS CYMMLI YMCROBOTO pRAA
CTENOHAH OCHOBAHMA, B Ka4ecTBe KO3(pULMEHTOB
KOTOPbIX BLICTYNAIOT UNGpPLI AHHOIO YUCNa.

Brime gecatuusoe uucsio 555 6uLT0 3anMCAHO B IpUBHYHOMK
AN HAC CBepHYTOI (ropMe. M HEACTONBEKO NPUBLIKIN K TAKOH
dopMe zamucH, UTO Y)Ke He 3aMeUaeM, KAK B yMe YMHOJKAEM
mudPH YKCc/Ia Ha pasjmvyHEIe cTeneHn yuciaa 10, koropoe aBIA-
@TCHA OCHOBAHMEM AecATHYHOH CHCTEMBI CUNCASHHS,
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B paspepnyroil dopme zamucu umcaa ymMHOEeHHe mudp
YACAa Ha OCHOBAHHE NPOH3BOANTCA B ARHOH dopme. Tak, B pas-
pepHyTOif hopmMe sanuch uncaa 555 s gecaruaHoii cHeTeme 6y-
ZeT BRITJIAAETH CASAYIOIAM 06pasoM:

555, = 510"+ 5:10' + 5:10°,

Jna 3anHcH ZeCATHYHEIX Apobeil HCMONR3YIOTCA PASPAALI ¢
OTPHULATEJBLHEIMH 3HAYCHHMAMH CTeleHeil ocHoBanuAa. Hampn-
Mep, uncao 555,55 B paspepayToii dopMe Oy IeT 3aNHCAHO CJe-
AyIOImHM obpasom:

555,55, = 510+ 510" + 5:10°+ 5107 + 5-107%,

VMHOMKEHAE ATH AefieHAe AeCATAYHOTO uHcaa Ha 10 (penu-
YAHY OCHOBAHAA ) MIPHEOZUT K MepeMellenuIo 3anatoil, oTaens-
wmell Heayio uacTes oT apobHO#, HA OTUH paSPAA BIPABO AIH
BJaeBo. Hanpumep:

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

JdBpoHunAd cucTeMAa cuncaenma(ces, Tabu. 3.1). Iuc-
Ja B ABOMYHON cUCcTeMe B paspepRYTOH opMe 3aHCEIBAIOTCH B
BHAE CYMMBI PAAa cTelleHell ocHoBaHUA 2 ¢ KosddHEeHTaAMH, B
Ka4vecTBe KOTOPHIX BRICTYNAOT nudpe O mau 1.

HanpumMep, paseepHyTad 3a0ACH JEOMYHOTO YHUC/IA BRITIA~
AT CIeAYIOIHM O0pasoM:

A,=128+ 02"+ 1:2°+ 0271 + 1:27%,
a B cBepHYTOMN dopMe:
A, =101,01,.

YMHOMEHAe NIA KeleHHe JBOMYHOTO YNCIa Ha 2 (Be/IHuM-
HY OCHOB&HHA) MPHUBOANT K NlepeMeIeHUI0 3a0AToH, OTAENAAI0-
meit neayw gacTe OT APof0HONH Ha OZWH paspai BUPABO WIH
pnero. Hanpumep:

101,01, + 2 = 1010,1,;
101,01, : 2 = 10,101,

BoceMepuuHAada cHcTeMa cuHcaennda (cM, Tabu. 3.1).
B BocEMepWYHON CHCTeMe OCHOBAHUE PABHO 8 1 andaBHT cocTo-
HT u3 BocbMu mudp {0, 1, 2, 3, 4, 5, 6, 7). BanumeM BocbMe-
pHUHOEe YHCJIO B CBepHYTON U pasBepuyToit hopme:

775 = 78! + 7-8°,

IlecTHAADATEpUYHAA CHCTeMA cUYAcCAeHAS (CM.
raba. 3.1).B mecTHAAIATEpPEYHON CHCTeMe OCHOBAHHE paBHO 16
¥ andaBUT COCTOUT U3 ImecTHazuaTH nudp {0, 1, 2, 8,4, 5, 6, 7,
8,9, A, B, C, D, E, F}, npuueM nepBrle fecaTs nudp HMEOT 06~
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WeNpUHATOe 0003HAYEHHUE, 4 AJIA 3alHCH OCTARABHEIX wHdp {10,
11, 12, 13, 14, 15} ucooasayoTca nepeble mecTs OYKE AaTHH-
cKoro aadasuTa, 3anumieM IeCTHAZIATEPHUHOS YHUCJIO B CBep-
HYTOH H pasBepHyToll opMax:
ABCDEF,,= A'16° + B-16' + C-16°+ D'16% + E'16' + F-16° =

= 10-16° + 11-16* + 12-16° + 13-16> + 14-16' + 15-16°.

Tatnuua 3. 1. MO3ULMOHHKIE CUCTOMR CHHCNGHUS

Cucremacuwcnenwn | OcHosanus And asutundp
DecAT4HERA 10 0123456789

A BovyHanA 2 01

BochLMepHan 8 0,1,23.456,7
WecTHaguaTeprHan 16 0,1,23456,789ABCDEF

o IlepBasa NOBUMHUOHHAA CHCTEMA CYAC/ICHHA HhLIA IPAAY-
MaHg elle B ApeBEeM BaBMIOHe, MpUYeM BABHAOHCKAA
HYMepanusa Oblla NDIeCTHASCATEPHUYHOR, T. €. B Hell HMc-
NOJB3OBANOCH HIecThAecAT Luadp! HATEepecHo, 9TO 40 CHX
IOp OPH HM3MEpPeHHHA BpeMeHHM MH HCIOJB3YEeM OCHOBA-
HHe, paeHoe 60 (B 1 muByTe coaepxmTea 60 cekyHI, a B
1 gace — 60 MuBEYT).
B XIX BeKe JOBOJBHO IIHPOKOE PACHpOCTpaAHeHHe NIOAY-
Yyuja ABEeHAJUATEePHYHAA cHCTeMa cuMcnenmaA. o cux
OOp MH H4CTo YHOTpeOaAeM HIoHEY (uncao 12): B cyT-
Kax ABe JIIKHHBI YACOB, KPYT COAEPKHUT TPURLATD JHO-
JKMH IPagycoR 1 T. A.

KoHTpoABLHEIE BOIPOCHI

1. YeM OTAMYAIOTCH [IOSUIHORHEIE CHCTEME CUMCISHAA 0T HOMOIUIA-
OHHHX?

2. Kaxoro ocHOBAHME AecATHYHON cncTeMil cumcjgenua? J{souumoit
cucTeMbl cuucaeHEua? BoceMepiunoi cacTemsl cuncaeaua? Hlecr-
HaAOATepAYHONR ccTeME cuNCcaIeHuA?

3. Kaxne nndpl BXogaT B adaBuT AeCATHYHON CHETeMB cUHCaeHuA?
Hdsouunoit cncreMsl cuncaenua? Bocemeprunoil cueTeME cuncie-
Haa? [llecTHAANATEPHYHOI CHUCTEMBI CUACICHUA T
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4. Bo cKXoabKO PA3 B NOZHIHOHABIX CHCTEMAX CUMCICHAR PA3IAYAI0TCA
nu¢pH cOCeAHAX PA3PAROB uHcIa?

&, Moaker au B KavecTBe HHPPH B CHCTEME CIACACHHA HCIIOAb30OBATECA
CHMEBOX GyHBEI?

3ananng ana camocy$FRAnHOrO BEIIOAHEHAS
377

3.1. Badanue ¢ kpamcum omeemon. Banmucats uucaa 3,14,,1 10,1, 8
PpasBepHyTO# hopne,

3.2. Badanue ¢ xpamxum omaeemon, Bo CKONBKC PA3 YBEIHIATCA UMC-
a1a10,1,41 10,1, npu nepenoce 3anAroii B 0AUH 3HAK BIPaBo?

3.3. Badanue ¢ kpamxum omeemon. IIpu nepeHoce 3anATOH HA ABA
gHAKa BOpaBo uucno 11,11, yeenuunnock s 4 pasa. YeMy paBHO
OCHOBAHHE X CHCTEME CUHCICHAAT

3.4. Badanue ¢ kpamrum omasemom. Kaxoe MUHNMaIBEHOE OCHOBAHHE
MOJKeT HMETh cHCTeMa CUHCIeHKA, €CAHM b Helf sanucano uncno 11?
Yucmo 99?7

3.0, Badanue ¢ kpamum omsemom. BaNUCATL TOA, MeCAN H YHCIO
CBOEr0 POKACHNA ¢ IOMOINELK) PUMCKNX IAdD.,

3.1.2. ApudmeTnyeckue onepauunm B NO3NLMOHHBIX
CHUCTEMAaX CYUCNBHMS

ApndMeTUReCKNe ONEPAlMH BO BeeX MOSUIMOHHLIX CHUCTe-
MAaX CYHMC/IeHUSA BHNOJHAKTCA 0 OAHHM A TeM JKe XOPOMIOo N3-
BEeCTHHIM BAM IIpaABUIAM.

Caomenne. PaccMOTPUM cToMKeHNe YHCEN B ABOMYHOM CHC-
TeMe CUMCJeHAA. B ero ocHoBe JiekAT TAG/MHALA CIOMKEHNUA OA-
HOPA3PSAHBIX ABOMUYHHIX YHCEN:

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

Baxxno 06paTHTL BHUMAHUE HA TO, YTO IIPH CIOMEHNN ABYX
eAVHUL, IPOHCXOAUT NepenojHeHne PaspaAna U NPOHIBORUTCH
nepesoc b crapmnii paspan. Ilepenonsnenne pa3paja HACTYIAET
TOTrZA, KOTAA THCIO B HEM CTAHOBHUTCS PABHBIM MMM GosbOaM

OCHOBAHUA CACTEeMH CUACIcHuA, [Ina ABousHOM cHCTeME! cYHC-
JIGHHA 2TO YNCJIO PARHO ABYM.
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CnoxeHHe MHOTODA3PARHBIX ABOHUHBIX YHCEA IPOUIBOIHT
cfl B COOTBETCTBUU ¢ BhllllenmpuBefeHHON Tabanmelt clroxenns c
YYIeTOM BOSMOXKHBIX NEePeHOCOR M3 MIAAIINX paspiAOB B CTAD-
me. B xaueerse mpuMepa CJI0RHM B ¢TOAGHK ABOMYHBIC YHCIA
110, 1 11,:
110,
+
11,
1001,

IIpoRepEM NPABUJIBHOCTL BHIYHC/ICHHI CIOMKeHHEM B AeC-
THuHOH cHeTeMe cuncaenusn. ITepeseieM ABONUHEIE UUCAA B e~
CATHYHYIO CHCTEMY CHHCJACHHA H 3ATE¢M HX CAOMKHM:

110, = 1-22 + 1-.2'+ 02° = 6,,,
112 = 1'21 + 1'20 = 310,
610 + 810 = 9o

Tenepb nepeseaeM Pe3yAbTAT ZBOMUHOTO CJIOKEHH B ZecH-
THYHOE YHACTO:

1001, = 12 + 0-2° + 02" +1:2°= 9.
CpaBHHMM pe3yJIbTATH — CI0¥EHHE BHINOJHEHO TPABHILHO.

Brauntaune. PaccMOTPHM BHUHTAHHE ABOMYHBIX YHCEJN.
B ero ocHOBe Jle3KuT TabAKMIA BEINATAHAA OJHOPABPASHLIX JBO-
HYHHX 4ucea, [Ipy BHIUNTAHNHE U3 MeHbIrero wmeaa {0) Goap-
nrero (1) NpoUsBOAHUTCA 3aeM H3 cTaplllero paspaja. B rabaune
3aeM 00o3HaUeH 1 ¢ uepToil:

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

BriuuTaHMe MHOTOPA3PAAHBIX ABOHYHEIX YHCeNd TMPOHM3BO-
AUTCSH B COOTBETCTBHH C BRILETPHUBEACHHON Tabanuell BHIMATA-
HHS ¢ YZETOM BO3MOKHBIX 38€MOB H3 cCTApIIKX paspagos. B xa-
YecTBe IPUMepa NPOH3BeieM BRYNTAHNE ABOMYHLIX uncen 110,

m 11,
110,
T,
11,

¥Yuuomenne, B ocHOBe YMHOMEHAN JIQKUT TalIUOA YMHO"
WEHAS OAHOPAa3PANHBIX ABOMYHEIX YHCET;



O0x0= 10,
O0x1= 0,
1x0= 10,
Ix1l=1,

YMBOMEeHHEe MHOTOPA3PAXHLIX JBOMYHBIX YHCE] IPOA3BO-
JHUTCA B COOTBETCTBHH ¢ BHILICIPHUBeAeHHON Tabnnmell yMHOM e-
HHA 0O 00RYHON cXeMe, npaMeHAeMoll B JecaTnunoil cHcTeMe
CUHCJIeHR A, ¢ OCAeA0BATEIbHBIM YMHOMEHAEM MHOAIMOTO Ha
ouepefHYI0 DU(PY MEOIKHTEN:. B KavecTBe OpAMepa Mpon3se-
AeM YMHOMKeHHe IBOHYHEIX uHcen 110, 1 11,

110,

x

11,
110
110
10010,

Jeaenmwe. Onepanna Ae/ieHAA BHIIQJHACTCA IIO ATOPATMY,
NOoZOGHOMY AJMOPHTMY BHIIIOJIHEHHA ONEpAIHN AeJeHHA B Jge-
CATHYHOH CHCTeMe cumcJeHnda. B KauyecTBe npUMepa IPOU3Be-
AeM jgeneHue asomvnoro umeia 110, a 11,:

110,] 11,
“u 1o,
0

Jst opopefennsa apHpMeTHUSCKAX ONEpANAA Hal YHCIAMA,
BHIPQYKeHHEIMH B PA3/JIHYHEIX CHCTEMAX CYHCIeHHUA, Heobxomm-
MO NpeAPAPHTENbHO NEepeBeCTH UX B OTHY H TY JKe CHCTEMY.

3.6. 3adanue ¢ passeprymuim omeeniomn. Ilposectt cromeHne, BLIMI-
TaHHe, YMHOMKeHIe 1 festeHie JBOHTHEIX uncesa 1010, u 10,.

3.1.3. *ABONYHOE KOAUPOBAHNE YNCEN
B KOMNbIOTEpPE

Yucna B KOMNLIOTEPE XPaHATCA H 06pabaThIBAIOTCA B ABO~
HYHO’ cHeTeMe cuncNenus. OmepaTHBHAA NAMATE KOMILIOTEPA
COCTOHMT H3 AYEEK, B KAXKAOH M3 KOTOPHIX MOMKET XPAHHTHCS
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8 6uToB HHGOPMALIHH, T. €. B Kaxaoll auelike MoxeT XPaHUTD-
¢ 8 paspAgOB ABOAYHOIO UHUCJIA.

Ilentle yucna B KOMOLIOTEPE XPAHATCA B IaMATH B GopMaTe
¢ pukcnpoBannoH 3auaAToM. B 5TOM caydae rKaxgOMYy paspany
AyeliKN DAMATHA COOTBETCTBYET BCErja OAMH U TOT K€ Paspax
UHCIIA, 8 3ANATAA HAXOJATCHA CIPABa HOCKE MAAAILETO Pa3pAAa,
T. ¢. BHe PaspaaHoi CeTKH.

JInA XpaECHAA UEABIX HEOTPHUATEALHBIX YHMCEA OTBOZATCH
oaHa saeifka namaru (8 6uros). Hampymep, uncao 4, = 11110000,
GylleT XpAHUTHECA B AdeHKe NAMATH CIEAVIOMIHM ofpasomM:

1{1 (1|1 ]ofo]o]o

OnpejieTUM AMAIIAZOH UHCEN, KOTOPHE MOTYT XDAHHTLCH B
OIEPATHBHOH NAMATA B GOPMATE ILeJOT0 HeOTPHILATEIbHOTO
yuciaa, MHHUMANBHOEe YHCIIO COOTBETCTBYET BOCEMH HYJNAM,
XpaHAIHUMCA B BOCHMH Adeiikax maMATA, U pasHO (. Makcnm-
MANTBHEOE  IHCJAC  COOTBETCTBYET BOCHEMH  €AUHHIIAM,
XPaHAIMHEMCA B AyeiiKax DaMATH, H DABHO!

A=12"+1-2° 4128 + 1-2* + 128 + 122 + 121 + 1.2° =

- ].'28 - 1 = 25510-

Taxum ofpazoM, AHANASOH H3MEHEHHST OEJbLIX HeOTpHIA-
TeTLHMX gucea ot 0 go 256,

Jina XpaHeHHA IEABIX YHCEN €0 3HAKOM OTBOAUTCA ABe
Aveiixn mamaTu (16 6uToR), npAueM cTapinmi (JeBsIil) paspag
OTBOAHTCS TIOA 3HAK YHUCAA (€C/TH YUCIO MONOXKATEARHOE, TO B
SHAKOBLII paspaj sammEchIBaeTcA 0, eClaHM 9HCIO OTPHIATE/IR-
HOe, 3aNHCHEBaeTca 1).

Hanpumep, orpunatesnsaoe uncro ~2002,,=-11111010010,
Syner sanucano B 16-paspaaHoM mpeACTaBIeHHH CAEAYIOMAM

obpasoM:

3nax Yncno
1 jojo1o0loj 1)y 111|1j0|l1]0C|O0C] 1] 0

MaxcHMaNbHOE IOJOMKUTEALHOE YUEHIO {C YUETOM BRISTE-
HEA OAHOTO PARPAJA HA 3HAK) 1A JAHHEOTO GOPMATA NMPeACcTaB-
JeHHUA PABHO!

A=2"-1=321767,.
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JocTOMHCTBAMM NpeACTABJISHIA Ynuces B popMaTe ¢ hbuxcna-
popanHO 3anATON ABAAIOTCA NPOCTOTA H HATIAAHOCTH IIPEA-
CTABJCHHMSA YHCEl, A TAKKEe NMPOCTOTA AJATOPHUTMOB DeaIHIAIHH
apadpMeTHUecKHX onepanuit. HeaocTaTKOM aBAdAeTesa Heboab-
moit AMATAZ0OH NPEACTABICHANA BEJIAYUH, HOAOCTATOYHEIA Ana
pelleHuA MATeMATHYeCKHX, (PHIUIYECKHX, SKOHOMHICCKHMX H
APYTrHX 3ajAaY, B KOTOPHIX MCIOJBIVIOTCHA KaK OUeHb Manble
ApofHble, TaK ¥ oYeHb GONBIINe YUCHA.

Jna npeAcTaRNeHNA YHCEN B ANANIAZ0HE OT OYEHb MAJICHDb-
Kux Apobeii 10 oueRs GOMBIIAX TACE ¢ BRICOKOH TOUHOCTBHIO HC-
noJe3yeTes GOpMaT ¢ IAABAIOINei aanaToli, B aToM cayuae no-
JOMKEHAE SANATOH B 3AHCH THCIA MOKET U3MeHATheA. YHeIo B
dopMe ¢ maaBawmeii 3aNATON 3AHMMAECT B IAMATH KOMIILIOTE-
pa 4YeTnipe (UMcA0 OOLIMHON TOUYHOCTH) MJIH BOCEMB (IHCIO
AsoiiHoill Toumocrn) Gaiiros.

3amaHHg AJNA CAMOC :'-"':'_"__;f_ fLHOTO BHIIOIHEHHSA

3.7. *3adanue ¢ passepuymuin omsemom. Kakx Gyaer xpanmThca B
KOMTOBIOTEpe Jecaruinoe mueao 10,, B bopmMare nesoro reorpana-
TeALHOTO YHCJA H HEeA0r0 YTHCAA CO aHaKoM?

3.2. nexTpoHHbie Tabnuubl
3.2.1. OcHoBxbie NAapaMeTPbl INSKTPOHHbLIX TabnUL,

OneKTpoHHBIe TAOIMON MO3BOAAIOT ofpafaTHIBATh GONb-
LIMe MACCHBBI YNCAOBHIX RAHHBIX, B orawaue or rabaun ga 6y-
Mare, 3MeKTPoHHEe TAb ARM ofecTIeTHBAIOT DPOBeAeHHE ANHA"
MHUYECKAX BHYHCJeHMI, T. e. mepecueT no dopMyraMm npm
BEEACHMM HOBRIX THcel]. B MaTeMaTHKe ¢ MOMOIIBIO 9MEKTPO-
HHHIX TaOJHL MOX(HO OPeACTABETE GYHKIUIO B YHCAOBOH dop-
Me M HOCTPOHTE ee rpadik, B ¢pusaxe — obpabdoraTs pe3yasTa-
Tl nabopaTopHOifi pPaGoTH, B reorpad®mm HIH HCTOPHH —
OPEJCTABUTE CTATHCTHYECKME AaHHLIE B GopMe AMaTpAMMEL,

DVAnOroBOM PEXMME NPUNOXKEeHWe, XpaHawes W
obpafaToiRaOWiee fAaHHLE B NPAMOYTOSMBHLIX
Tabnuuax.

@ OnexTponnbie Tabnuum — 310 pabotaliee B
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Croabupi, CTPOKH, A9eHKH. DNeKTPOHHASA TAGNHIA COCTOUT
A3 cToablos # CTPOK. 3aronoBKH cToabnoe ofosHavanrcsa GyR-
BaMHBA WiH coueraHHAMH 6ykB (A, C, AB = T. 11.), 3aroJIoOBKH
cTpok — umcaaMn (1, 2, 3 1 rajgee) (TaGa. 3.2).

Ha nepeceeHHN cTOJ01A M CTPOKH HAXOIUTCA Sdeikg, Ko-
TOpasA HNMeeT UHAMBMAVANBLHBEIE ajgpec.,. AJgpec sAdYeiKnm
SJIEKTPORHON TAfIEANE COCTABAAETCA M3 3aPOJIOBKA cToN6na M
3aroJIOBKA CTPOKH, Hanpumep Al, B5, E3. Aueiira, ¢ koTopoi
OPOHSBOAATCA KAKMNe-TO ReiicTBHA, BHASNASTCA PAMKOHA B Ha-
3aLIBAETCA AKTHBHOM. Tak, B npEBegeHHoM HHMe Tabmune 3.2
AKTHBHOHU ABIfAeTcA aueiira B2,

Tabnnya 3.2. InexTponnble Tabnuys
{cTonbusl, CTPOKN, AUEHKN)

A B C D E

Gl W |-

PaGoune aucTnl 1 KHUTH. [Ipn padoTe Ha KOMTILIOTEPE BIIEK-
TpoHHAaS TabNIAna cyiqecTBYeT B popMe paBotero Aucra, KOTO-
pulii AMeeT UMA (HanpuMep, JJucm 1). PaGoume macTe o6menn-
HAIOTCHA B KHMIH, IPHYeM NOJb30BATEN b MOYKET pabouie JTHCTEH
BCTABJIATH, KONHEPOBATEL, VIAJNATh H NePeHMEHOBHIBATH, IIpu
CO3RAHNH, OTKPLITHH HJIH COXPAHEHHMH RAOKYMEHTA B 3eKTPOH-
HEIX Ta0IHNAaxX pevs HAET PARTHYECKH O COSRAHHU, OTKPBITHH
HAH COXPAHeHHMH KRHHUTH.

IIpu paGoTe ¢ PIEKTPOHHLIME TAGIHIIAMHE MOXKXHO BBOJHTH H
H3MEeHATH HaHHEIe OZHOBPEMEHHOC HA HECKONBRUX pafoTHX auc-
TaX, & TAKMKe BHINOJHATH BHIYMCICHNA HA OCHOBE JAHHBIX H3
HECKOJbKHX JINCTOBE,

JAnanason queer, B nponecce paGoThI ¢ 3AeKTPOHHBIMHE TaG-
JHIJAMH ROCTATOUHO YacTO TpefyeTca paGoTaTh ¢ HECKOMLKMMU
adedinamMu. OTH AYeitky o6pasyloT JHaNa3oH, KOTOPHIA 3agaeT-
CH afipecaMH A49eCK BepXHell M HMKHell 'DARNN, ATATIAS0HA, pas-
JeJeHHEIMH TBOeTOUYHeM. MOMXHO BHIACTATh HECKOILKO AUEeK
B cronfne (auamazon Bl1:B4), HeCKONBKO fiUeeKk B CTPOKE
(amanaszon C1:El) uau opaMoyroJbpHBIH AHANA30H (JHANA3CH
D3:E4) (Taba. 3.3).
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Tabnuya 3.3. Buanasounsl aueex s cronbue, cTpoke u npamo-
yronsHuili ANanason

A | B c ) E

D E N -

Buewmnui Bux Tabaunsl. Baeinuuit sua Talauunl, BRIfe-
JeHHLIX AHAMA30HOB AUeeK HJIM OTIeNbHHEX AYeeK MOMHO H3-
MeHATh. JIA rpaHAL A4eeKk MOYKHO YCTAHOBUTDL DasIMYHEIEe
THOH JHHAH (oAWHapHAafA, NIYHKTHAPHadA, ABoifiHag m ;p.), BX
ToMmIuHy B 1nBer. CaM¥ gueiikM MOMKHO 3aKPacHTh B JIIOGOH
OBET OyTeM BHIOOPA OBETA M8 MAJTUTPH IBETOB.

PezaxTHpoBanne mucToR, M3 TaGaUIEl MOXHO YIALATD
CTONOUEI, CTPOKH, AHAMABOHE f4Yeer U OTHedbHHe fSuedkH,
B nponmecce yaaneausa AHATIA0OHOB SUEeK H OTACIBHHNX SUeeK
TpefyeTcA YKa3aTh, B KAKYIO CTOPOHY (BJeBO WIR BBepX) fyAeT
TIPOUBBOAUTECH COBUD SUeeK.

B malauny MOMHO BCTABJIATH CTOJOIEL, CTPOKY B aueiKky.
B npouecce BCTABKH JHANAZOHOB AYeeK M OTACNBHBIX HICCK
TpelyeTcs YKA3ATE, B KAKYIO CTOPOHY (BIpaBO HAH BHUZ) OyAeT
OPOH3BOAATRHCH CABUI' AYECK.

KonrTpoasHbie BONPOCH

1. Kax o6osuauaoresa cTOABHEL ¥ CTPOKHE sAeKTpoHHOH Tabminni? Kax
safaeTCH UMA aIeiKy?

2. Kaxue onepanyy MoKHO TPOHSBOAUTH HAR OCHOBHBIMY O0BeKTAMN
YMEeKTPOHHEIX Tabman (Awefikamu, anamasoHaMu  fgJeek,
cTONGHAME, CTPOKAMMY, INCTAME, KHNTAMH)?

3agaEna nIa camMe

3.8, 3adanue c KpamxuM OMeemMoM. SAMNUCATL AMA AKTHBHOH gueiiky
H MMeHa BHAeJeHHBX ANAIA30HOB AYCEK,
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B Lo [ M| =

3.2.2. OcHoBHbie TMNbI U HOPMAaTHI AaHHDBIX

B pafoTe ¢ sIeKTPOHHBIMH TAONHANAMM MOMKHO BELIEIHTD
TPH OCHOBHHIX THIA JAHHEIX: ¥UCIAE, MEKCMm H JopMyavl.

Umena. Jaa npeacTapieHEN THCEN MOTYT MCIONL30OBATHCS
(hopMATHI HECKONBKMX DPABNHMIHBIX THOOB! %“iicAoaol, sxcno-
HEHUUARLHBLI, Opobrbili U npoyermubiit. CymecTBYIOT CIleLiu-
anbEEIE GOPMATH IS XpaHeHnda dam (BanpuMep, 25.09.2003)
H apemenu (HRaupumep, 13:30:55), a Takxke gurancoswiii n de-
nesxcnwtit popMaTel (Hanpumep, 1500,00 p.), Koroprie HCITOAL-
3VIOTCA OpPH IPOBefeHUH 6yXralTepCKHX PacdeToB,

Ilo yMOMUaHHIO AJNA OPEACTABJACHHA WMHACEN 3NeKTPOHHLIE
TAGIHIOE HCOOAbIYIOT YUCIOBOH dopMar, KOTOpPHIHA oToOpaKa-
eT JBA BeCATHTHRIX SHAKA THCIA Hocjhe SanAaATod (HanmpuMep,
195,20).

IKCeTOHeHUMANBHEIN (OpPMAT NPAMEeHSETCH, eClH UHCIO,
cofiepaamee GoMbmoe KOJUYECTBO PASPANOR, He YMEIIAETCA B
aueiike. B 5TOM ciyuae paspAAbl THCAA OPEACTABIAITCA ¢ T10-
MOMIBLI0 NOJA0MKHTEIBHEIX IIH OTPHIATENLHAEX cTeneHel uncaa
10. HaopuMep, uncaa 2000000 a 0, 000002 upe,qc-ramlenme B
SKCIMOHEHITHAJIBHOM dopMaTe KaK 2+ 10%u210°¢ , OyAyT 3anHca-
HEl B #AvelKe 9JACKTPOHHBIX Tabnunm B Buje 2,00E+06 m
2,00E-06.

Tlo yMoavaENIO YRCIA BEIPABHHBAIOTCA B AYeiiKe 1o IpaBo-
MY Kpaio, OTo ofbACHASTCA TeM, UTO NPH PASMEMCHAN THCEJ
Apyr nox apyroM (B croxfoe tabanir) yaodHO BMeTh BHPABHH-
BaHME IO PaspAAaM (eAHHHILL 0] eAHHHIAMH, JECATKH IO
JECATKAMA I T.1.).

TexcT. TeXCTOM B SJIEKTPOHHBIX TACANIAX ABIACTCH OGS~
JAOBATENBHOCT CHMBOJIOB, COCTOAIaS U3 OyKB, oudp M npobe-
JIOB, HAUPHMEp TeKCTOM MO KeT OBITh TOCAeA0BATEIALHOCTD
nudp 2008. ITo yMOTUIaHHIO TEKCT BEIPEEHMBACTCA B AUekiKe MO
JIeBOMY Kpaw, 9ro ofbLacHAeTcs TPAJUIMOHHBIM CcIocoboM
nuckMa (c/IeBa HAIIpaBo).
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Topmynsl. PopMyaa BOMMHA HAUHHATRCH CO 3HAKA PABEH-
CTBA H MOYKET BRJIOUATE B cels YMCiIa, HMeHA A9eeK (CCHLIKH Ha
agpeca AYeek), GYHROUN M 3HAKHM MATeMAaTHIeCKHX ONepamuii.
Onuaaxo B GopMyny He MOKET BXOZHTE TEKCT.

Hanpumep, dopmyna =Al+Bl ofecmeumBaeT c/laoMKeHHE
unuces, XpaHAMMXcA B Auelixax Al m Bl, a bopmyna =Al1*5 —
YMHOKEHUe YHCTA, XpaHamerocs B auelixve Al, ra 5. [Ipm us-
MeHeHHH HCXOAHRKX 3Ha9eHnll, BXxoAanux B GopMyny, pesyib
TAT NePeCUNTHEAETCA HeMeANeHHO,

B mponecce BBoaa GOPMYJIH OHa OTOGpPaKAETCS KAK B CA-
MOl guelike, TaK H B cTPoKe dopmyu (puc. 3.3). Ecnn sagan pe-
IKHM oToOpaKeHN A sHAYeHHIH, TO NOC/He OKOHIAHHA BBOJA, KO-
Topoe ofecneunBaeTcH HAXKATHEM Kaapumu {Enter}, B auelixe
orofpaxaerca He camMa dopMyna, a pesynbpTaT BEIUHCASHUR No
arolt popmyne.

Microsolt Cxeel - OnexTporsase Tabnamisks 0 =10] %
UMM“WWWMMMI._{x
‘w W s!bvwil.:i..‘,g"”i.- '_ i _‘_;':
m - xg; =A14E1
§ 119 E F . }-+8 [ R
21 s‘fmwtl 4
2
3
4 .
oo v ) M) Oneomensee [ AScononas £ [ ¢f 0]
Yrawe s

Puc 3.3. Dopmyna 8 3nexTpoHHbIX Tabamuax

Jna npocMorpa GOPMYIE HeO0GXOANMO BHAEIUTE AYLHKY ¢
dopmyioil, B cTpoke GopMys DOABHTCH BBeAeHHAT paHee (op-
Myaa. JIna pegaxTuporaua (GopMyahl HEOGXORHMO LETKHYTH
o gueiike HAM cTpoke (OpPMYT H IPOBECTH PeAAKTHPOBRAHME.
JlnA ofHOBPpeMeHHEOTO MPOCMOTPA BCEX BBEACHHEIX GOPMYIT MOK-
HO 3AIATH CHeNUANLHEI peXHM orobpaeHns GopMy I, OPHA KO-
TopoM B suelikax oToSpakaloTc He pPe3VJIbTATH BRIYHCIEHUIH,
a caMH POpPMYIHL.

Beoa u komupoBaHNe JAHHAMX. BBoa B Aueitku unces, Tex-
CTOB B (opMYJT IPOUIBOANTCS C MOMOILIO KAABHATYDH.

Bsoa B popMyIL HMeH SUeeK MOMXHO OCYINeCTBAATE BhI-
JAeNeHHeM HY'XHOU guelin ¢ NOMONbIO MBIIN,

JlaHARI® MOMKHO KONAPOBATE HAH NepeMellaTh H3 OZHHX
AYeeK UK THANA30HOB A4eeK B APYrHe g9e¢iKH HIIH ARATIAB0OHE
fiveek. B mpomecce KONHPOBAHMA MOMKHO BCTABAATL B AYeHKH
He TOJLKO CAMW JAHHBIE, HO H (POpPMAT JAHHEIX H HAPAMETPHI
odopMiIeHnA AvYeeK (THO 'PAHHIE! B OBET SAIHBKH).
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Jlna OHICTPOrO KONMDOBAHHA JAHHLIX M3 OZHONH Aveiikm
cpasy Bo BCe AULHKH OIpeAesieHHOT0 AHANA30HA UCIOJLIYeTCH
coenUaNbHEI MeTon: cHAYANIA BHAeRseTcd Adelira u TpeGye-
M OHANA3OH, a 38TeM BBOAHMTCA KOMAHAA S3ANOAHUML =>
8nu3 [enpaso, aaepx, aneso).

KoHTpoabHEIE BONPOCHI

1. JaHHBEIe KAKMX THOOB MOTYT 06pafaTHBaTECH B 3IEKTPOHHKIX Ta6-
nunax?

2. B kaxux GopMaTax AaHHEE MOT'YT 6HLTH NPEACTABIEHK B 3K TPOH-

HHX Tabanuax?

HOI'0 BHITOJIHEHU A

3.9. 3adgnue c Kpamrum omeemom. 3anucaTh GOPMYIILL:
a) CAOKEeHNA INcel, Xpaaammrxced B suelixax Al n Bl;
0) BHIUNTAHKA THCEJL, XPAHAIMXCA B Auelixax A8 u B5;
B) VMHOXEHH A YHces, XpaHrImuXxcs B avetixax C1 w C2;
r) AeJIeHEA Unce], Xparammxces B ayelinax A10 1 B10.

3.2.3. OTHOCUTeNbHbIe, aGCOMOTHDIE U CMELIAHHBIS
CCHINKK

Kax Me roeopuau, B (POpDMYJIaX MOIyT HCIOJILIOBATBCH
CCHIJIKM Ha aapeca Adeek. CYmeCTEYIOT ABA OCHOBHBEIX THUIA CCHI-
JOK: OTHOCHTEJbHEIe U afconioTHele. Pasnuunsa Mexay oTHOCH-
TeJbHBIMK 1 A6COMIOTHEIMH CCRIJIKAME MPOABJIAIOTCSA IPU KON~
POBAHEH DOPMYABbI U3 AKTHBHON AdueliKM B ADYTHe S9YeiKH.

OTtnocHTeabnkle cealrki, IIpy nepemMemenn UIH KONAPO-
BAHNY (HOPMYIEI U3 AKTHBHON AYefiKN OTHOCHTE/IHBIE CCEIIKH
ABTOMATHUECKH HU3MEHAIOTCA B 3ABHCHMOCTH OT HOOJIOMEHHA
AYelfiKH, B KOTOPYX cKonmpopana ¢opmyia. IIpn cmeltennn
NONOMKEHNA AYeKA Ha OZHY CTPOKY B OpMyJe HZMeHHAOTCS
HA eJUHHUNY HOMepa CTPOK, & IPH CMEOeHHH Ha OAWH CTOJ-
Oenm Ha oany GYERBY CMeIIAIOTCHA HMEHS CTORGIOB.
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Tax, TpH KOMUPOBAHAN GOPMYJIH K3 AKTHBHOK Avelixm C1,
codepiKaleif OTHOCATENBHBIE CCHLIKH HA avelixum Al u Bl, B
sueitxy D2 snadenma ¢Toafmos U cTPOK B (POPMYJNIe H3MEHATCS
HA OfHH IHAT BOPABO H BHHS. IIpm KonMpoBaHMH (hOpPMYIBI H3
aueitku Cl B auelixy E8 snagenna crondoos u ¢cTpok B dhopmye
HBMEHATCA HA JBA LIAPA BIPABO M BHHS M T. 4. (Tabn. 3.4).

Tabnuua 3.4. OTHOCUTENBHBIe CCLINKH

A

B

c

1

=A1"B1

2

=B2*C2

3

=C3'D3

AGcomoTHie ¢chUIKH. AGCOMIOTHEIE CCHBIIKH B POpMyIax
HCIOJIB3YVIOTCA AJ1A YKazaHmd GHKCHPOBAHHBIX afpecoB AYeeK.
IIpn mepeMemmeHuMnA AWM KOTUPOBAHMH (POPMYAEL aGCOMIOTHBIE
CCHUIKH HEe U3MeHAWTesa. B abcomorarx cCHLIRAX mepes Hen3-
MeHAeMBEIMH 0603HaAYeHNAMHY CTOIONA M CTPOKH, COCTABIAIIIH-
MU azipec S9e{KHa, CTABHTCA 3HAK AoJuiapa (Hanpumep, $AS1).

Tak, mpyu KOMHUPOBAHNH GOPMYJILI U3 AKTHEHOM auefixu Cl,
cofepxameit aScomoTanie cCcBUIKH Ha auelikn $A$1 » $BS1,
3HAYEHAA CTOAOLOB ¥ CTPOK B PopMy e ne uaMeHarea (tabur, 3.5).

Tabanya 3.5. AGCONIOTHLIG CCLINKW

A

B

C

D

1

=$A31*$B31

2

=3A$1$B%1

3 =§A%$1*$BS$1

Cuemannnie ccuinka. B dopMyne MOXMHO HCHOALIOBATH
CMEINAHERIE CCRIIKH, B KOTOPBIX KOODAMHATA CTONGOA OTHOCH-
TeJbHAA, & CTPORA — aGconoTrAd (HanpuMep, A$1), unu, Ha-
ofopor, KoopanHAaTA cTONOIA a6COAI0THAH, & CTPOKH — OTHOCH-
TeabHas (ganpumep, $B1) (rabn. 3.6).

Tabmsria 3.6. CrelianHBIe CCLINKH

A B C 3] E
1 =A$1"$B1
2 =B$1'$B2
3 =C$1*$63
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KoHTpoJbHEIe BONPOCHI

1. Kax maMeHAeTCR NpH KOMHUPOBAHUM B AYelKY, PACTIONOMNEHHYIO B
cocegrem cronfue n cTpoke, GOpMYna, CONEPKAIMAA OTHOCHTEIbHEE
ceepmxn? AbGcomoranie ceplIKN? CMelnIanHbe CORLTKE 7

3.2.4. BcTpOeHHLI® GYHKUMH

DOpPMYJIEL MOT'YT BRIAIOYATH B ¢e0s He TOJABKO ajipeca AueeK U
BHAKHA apHpMeTHYeCKHX omepamMii, HO M GYHKIHH, JNeKTpoH-
HEIe TaOaunh HMET HeCKOJBKO COTEH BCTPOSHHBIX (PYHKIAM,
KOTOpHe DOAPASAECNAIOTCA HA KaTeropumn: Mamemamuvecicue,
Cmamucmuveckue, Punarncossie, Jlama i 6peMA N T, I,

Cymmuporanme, Ogeoil B3 HanGoslee YACTO HCIOJBL3YEMEIX
onepanHii ARXAeTCA CYMMHpPOBAHAE SBHAYCHAHA JAANAS0HA AYe-
eK. Jlna cyMMUPOBAHUS SHAUYeHUH THAIIA30HA HEOOXOAAMO ero
BHIAGKHTL, LOPHYEM JJs S9€eK, PACTONOWEHHBIX B ORHOM
cToxfIe UIH CTPOKe, JOCTATOYHO JJIA BEIZ0BA QYHKINH CYMMU-
poraEna ynces CYMM() melkHYT: 00 KHOOKe . Asmocymma
Ha NaHeJH HHCTPYMeHTOB Cmaundapmuas.

Pe3yanpraT CYMMHDOBAHHS GYAET 3aNIACAH B SUCHRY, CIeay-
0Oy 3a mocaenEelt avelixoli AuanasoHa B croiabue (EampH-
mep, =CYMM(A2:A4)), cTpoke (manpumep, =CYMM(C1:E1))
HJIH OPAMOYI'OJLHOM  JHAaNas0oHe AYeeK (HampuMep,
=CYMM(C3: E4)) (puc. 3.4).

‘A |BICIDIE]| F i
12 3 =CYMM(C1:E1)

t.h-:w}u -!_

1
12 123
13 A 5 B =CYMM(C3:E4)
5 |=CYMM(AZ:AL)

Puc. 3.4. CymMUpPOBaHUE 3HAYOHWIA OUANAIOHOB AYESK

IIpu cyMMHpOBaHMH 3HAUCHHIN AYeek BLIgeTeHHBIN JaaTA-
30H MOSKHO OTKOPPEKTHDOBATE IIYTEM IEPEMEIIeHHA IPAHNIE

AUVATIA30HA C TOMOIBIO MEIIIH HJIH BBEACHUEM B QOPMYXRY aape-
COB A9eeK ¢ KIXABHATYDHI.
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Crenennan dynxuua. B MaTeMaTHKe IIAPOKO HCIOALIYETCA
cTeneHHana GYHKOUA ¥ = X", rae X — apryMeHT, a I — NoKa3la-
TeJb CTeNeHH (HanpuMep, ¥ = x2, y = x*u T, 1.). Beoa hyaxnuit B
GopMy B MOKHO OCYILECTBAATE ¢ NOMOIILI0 KIABHATYDRIL HIIH C
noMomeio Macmepa ¢pyricyuii, KOTOPHI NPeAOCTABIAST NOJE-
FOBATENI0 BOIMOMKHOCTD BBOAHUTE (PYHKIHH ¢ HCIOJB3OBAHHEM
IOC/IE/IOBATE/IbHOCTEH ANANOTOBEIX OKOH,

Hanpumep, ecan B adelike Bl xpaEHTCA 3HAYeHHe apry-
MeHRTa QYHKIME X, TO BUA GYHKIUY X2, BBeIcHHOH ¢ KIABHATY-
pul (Auelixa B2), Gyaer =B1°2, a Beegennoi ¢ moMonrsio Mac-
mepa ¢ynryuil (auelika B3) — CTEIIEHB(B1;2) (puc. 3.5).

5 ol 6. . i SR A G
Alx -4
2 y=x"2 =B1"2

3 |y=CTEIEHB(x;2) =CTEHEHE(B1;2)
Puc. 3.5. CrenenHan dyHkums y = x°

Ksagpatusii xopens. KpagpaTaeiii KopeHb ABAAETCH CTE-
nennoit dyaknued ¢ ApoGHEIM mOKA3aTENEM, THE 8 =1/ g+ SAIH-
CHIBaeTCH 2Ta GYHK OOLIYHO ¢ HCIIONb30OBAHHEM SHAKaA KBAJ-
PATHOI'O KOPHA Y = VX.

Hanpumep, ecnn B aqelive Bl xpauwres 3EaYeHHe apry-
MeHTa QYHKIHNA X, TO BHA GYHKIHH X, BBeJeHHON ¢ KiaBHa-
Typhl {aaeiira B2), Syaer =B1°(1/2), a BBeaeEHOI ¢ IOMOIIBIO
Macmepa ¢pyrryuit (auetiva B3) — KOPEHB(B1) (puc. 3.6),

AQEIRRRE: 08 11 2 4 B

1 x 4

2 y=x"12) =BIN112)

3 ¥ =KOPEHL(x) =KOPEHKE1)

Pmc. 3.6. KeagpatHuiA KOopeHb y = Jx

Tabauna 3navenwit PyEKOAnA. B sAeKTPORHEHX Tabaumax
MOKHO He TONBKO BEIYHCINTL SHaYeHNe GyEKIUH Lia moboro
3aJAHHOIO 3HAUCHMA APT'YMEHTA, HO H OPEACTABMTE ee B dopMe
TaGAAITLI YMC/IOBHIX 3HAUYCHHI APIrYMeHTA M BEYHCJICHHLIX 3HA-
ueHHN QyHRINH.

SanonseRMe TAGJARIH MOJKHO CYIIECTBREHHO YCKODHTS,
€CJIM HCTIOMBb30BATDH onepanuio 3anoanums, CHavaia B IePBYIO
AveliKy CTPOKHM ApryMeHTOB BBONMTCA HAHMEHEINEee 3HAYCHME
apryMenra (Hanpumep, B Aveiiky Bl sBoguTCA UHCIO —4), A BO
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BTOpPYI0 AvYeliky BBOEHTCA (PopMyJia, BEMHCAAIOWAA CICYIO-
ee 3HAYSHHE APTYMEHTA ¢ YIeTOM BeJIHUHHE Iara ApryMeHTa
{zanpumep, =Bl+1). Hanee ata GopMyJa BBOZHTCA BO BCe
OCTAJBHBIE AueiiKH TaOIMOE ¢ NCIONAL30BAHHEM ollepanud 34-
ROAHUMD 8NPAEO,

AHANOTHYHO, B NepBYI0 A4eHKy CTPOKM 3HAYeHHHA DYHK-
IHH BBOAUTCS GopMyna BHMHCACHHA GYHKIUH (HanpuMmep, B
aueiiky B2 BBoguTca hopmyna =B1"2), aanee sTa dopMya BBO-
HHTCA BO BCe OCTAJNBHEE AueHKH TAGMANM ¢ HCHOJL30OBAHHEM
onepaunu 3anosnums enpaso (rabua, 3.7).

TaGnauya 3.7. YMcnosoe NpeacTaBNeHne KBaapPaTMHHON

bynapmy =x*
A B [ D E F G H | J
1 X -4 -3 -2 -1 0 1 2 3 4
2 |y=x"2 16 9 4 1 0 L 4 9 16

i

3.10. Badarue ¢ xpamrux omeemom. Kaxne 3HaueHMs 6yzyr
noayiednl B avelirwax AH, Fl »m F4 mocne cymMupoeaHmnsa
PASNHYHEX AHAOA30HOB Adeek {cM. puc. 3.4)7 Ilpoeeputh B
IEKTPOHHBLIX TabAHIIaX.

3.11. 3adanue c kpamuum omsemom. Kaxre sHavenna GyAyT DOIydeHB!
B Aueiikax B2 u B3 nocne BLMECACHRA 3HAYCHHA CTeNeHHONA GYHK-
1nH (cM. prc. 3.5)7 IIpoBepuTh B 3MeKTPOHHBIX Tabaunax.

3.12, 3adanue c kpamxum omeemonm. Kaxne sHaueHas GyAyT MOAYUeHE]
B avefirax B2 u B3 nocie BHMHCcAeNnA 3HAvMeHHH KBagpaTHOro
KopHA (cM. puc. 3.6)7 ITposepuTs B 3IeKTPOHHBIX TabIMIAaX.

3.3. MMocTpoeHne anarpamm m rpadpmkos
B 3JIEXTPOHHbIX TaGnuuax

OnexTPOHEHBIE TAGIANEI HO3BOJIAIOT BHSYANIHIHPOBATD NAH-
HHe, pasMellleHHbIe HA PaGodeM JHCTE, B BHJAE NMArPDAMMEI,
JuarpaMMel HAMISALHO 0TOOPAMKAIOT 3ABICHMOCTH MeXXAY NaH-
HBRIMH, ¥T0 00Jer1aeT BOCOPHATHE ¥ MOMOrAeT IPH AHANH3E H
CpaBHEHHMHM RAHHEIX.
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Tuns auarpamMm (puc. 3.7). Pasnuvuebie THIH AHArpaAMM
OO3BOJAIOT OPEeACTABIATE AAHHBIC B PATHIHLIX dopmax. Husa
Rayaoro nadopa JAHHEX BAXKHO OPABHABHO NOAOGPATE THI CO-
spaBaemMoit JHATPAMMEI.

JIna HArAAAHOTO CPABHEHHA PASNIMYHKIX BeJIUYUH HCIOJIB"
3VIOTCS JHHeHYaThIe AHATPAMMEI, B KOTOPBIX BHICOTA CTOA0IA
NPONOPUHOHAJLHA 3HAYEHHIO BeapyuHLl. JimmeliuaTwmie ama-
TPAMME MOTYT OLITH IUIOCKMME HIM O0OLEeMHRIMU, NpHIEM
cToaBobl MOryT GHITE PACHONOMKEHE KAK BePTHKANLHO (THCTO-
rpaMMa), TAK H FrOpU3OHTAXBHO, Hanpmmep, ¢ moMompio JH-
HefuaToll ARATPAMMEI MOXCHO HArJISATHO NIPEACTABUTE fAHHEE O
YHCNeHHOCTH HACENCHAA PasJMYHEIX CTPAH MHED4,

Jdna orofpaskeHHA BeJMUHMH uacTeil HEKOTOPOro HENOTo
IpUMeHAeTCA KPYroBasa AHArPpaAMMa, B KOTOPOH NAOIIALE KPY-
TFOBOTO CEKTOPA NPOINOPIACHANLHA Be/,IAYAHE YACTH, Kpyropmse
AHATPAMME! MOTYT OBITH IUIOCKHMH MM O0BeMHEIMH, NpHYeM
CEeKTOPBI MOTYT GEITH PA3ABHHYTH (paspe3aHHas KPyropasa qua-
rpaMmMa). HanpuMep, KpyroBasa AHArpaMMa, HOSEOJAAET HaraAa -
HO MOKA3ATDH AOJI CTOMMOCTH OTAEABHEIX YCTPOICTB KOMNIBIO-
Tepa B ero obimeii CTOAMOCTH.

JAna nocTpoenna rpaburos GyErOouil B oTOOpAXKeHNa H3-
MEHEHHA BeJIMYMH B 3ABHCHMOCTH OT BPEMEHH NCIOJB3YIOTCA
AUATpaMME THHOA rpaduk. Ha naocknx rpadguKax MapKepaMu
oTofpaxaloTca 3HaYEHHSA YHCJIOBOH BeIMIHHBI, KOTOPREIE COe-
JAUHAKTCA Mexay coboll nunapHEIMA JuARAME. O§HeMBRe rpa-
$HKH OpeACTABAAIOT H3MEeHEeHHe BeJAHWYHHELL ¢ HOMOIIBLIO IIBET-
Hoii Tpexmepnoit duryper (cM. prc. 3.7).

Twun guarpaMmbl BroLuHUWA B AMarpaMmmbl

NnnedvaTtas

BepTukanbHan (ructorpaMma) | Fopu3oHTansHan offbemHan

Mnockan Q6wemHan paapesaHHan

Tpadpuk o

C mapkepamu OGbemMHbIR

Pwe. 3.7. OCHOBHbIE TUNBI AMar PAMM; nheidaras, Kpyroeas, rpagmk
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JAHanazoH MCXOAHEIX TAHHEIX: PAAB JAHHLIX H KATErOpHEH.
IIpn cosgaHUH AHArPAMMEI B 2JIeKTPOHHBIX TaGIuIax mpemxie
BCero HeOOXOAMMO BHACHHTH JHANA30H SUecK, CONEDIKAINMIL
MCXOZHBIE JAHHLIE QIR e¢ NOCTPoeHAA. JIHarpaMMEl cBAAHK ©
HCXOZHBIMY BAHHHIMH HA padoueM JcTe M OGHOBJIAIOTCA HIPH
o0HOB/IeHMHN JAHHHIX Ha padoueM jncTe,

Boigenennuilt AHana3oH MCXOAHBIX AARHBLIX BKJIOIAET B
cef0A pAAB JAHHBIX H KATEropHHA,

Pap 1aHHBIX — »T0 MHOMKECTBO IHAYEHHH, KOTOpLie Heol-
xoanmo orofpasnTs Ha guarpaMMe, Ha aunefivaroil auarpam-
Me 3HAYEHNA PAAA JAOHHIX OTOGpaKalTCA ¢ IOMOIBIO CTOAG-
0o0B, HA KpYroBod — C IOMOMIBIO CeKTOpPOB, Ha rpadbure —
TOUYKAMH, HMEKILNMH 3a8aHERE KOODANHATH Y.

KaTeropsm 3aJaioT noJoxeHHe 3HaIeHAN pAAA NaHHELIX HA
Aunarpamme. Ha auneligaroli guarpaMme KaTeropuu ABJIAIOTCH
MOANHCAMH NOJ CTOAGIAME, HA KPYTOBOIt AHArpAMME — HASBA-
HHAMH CEKTOpOB, 4 Ha rpajduke KaTeropHH BCHOJAbLIYIOTCA 404
o6o3HaveHHA AeseHni Ha ocr X . Ecnn guarpaMma orofipascaer
H3MeHeHHe BeTHYUHE BO BpeMeHH, TO KATerODHH BCeraa AR~
I0TCH HHTEPBAJAME BpeMeHN (IHH, MeCANLI, MOALI K T. A.).

Paanl AaHHBIX K KATETOPHH MOTYT DPAsMEILATHCS KaK B
cToJbIax, TAK H B CITPOKAX SIACKTPOHHOM TaGuHIlkI.

Odopmnerne aHarpammel. JJUATpAMMEI MOTYT Pacumoja-
raThCA KaK HA OTAEABHBIX JHUCTAX, TAK H HA JHCTE ¢ JAHHEIMH
(BHeApeHHEIe AAArpaMMbI). O6racms Juazpammovi Kpome oba-
3ATEeNBHOM o0aacmu nocmpoeHun Juazpammovi MOKET copep-
AT HEIGEHUA OCU KAmMezopuli | OCl 3HaverUll, 3a201080K Ju-
azpammvi B nezendy (puc. 3.8).

Pwuc. 3.8. OGnacte pMarpaMmel
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BHemHUI BUA AMArDAMME MOXXHO HACTPaHBaThE. C mOMO-
mIBI0 MEIINKH MOXKHO H3MEHATH pasMephl of/acTH BHeApeHHOMH
AUATPAMMEL, 4 TAKe DEPEMEIIaATh ee o JHCTY.

Obaacmv nocmpoenus duazpammvi ABIAETCA OCHOBHBIM
o0'EeKTOM B 00JIACTH JUATDAMME!, TAK KAK HMEHHO B Helf npona-
BOAUTCH TpadhmuecKoe oTofpaykeHHe JAHHHX. B numeffmbrx
OUATDAMMAX MOHO H3MeHATHh NEET cTOAOIoB, B KPYTOBEIX —
IIBET CeKTOPOB, B rpajpurax popmy, pasMep H nBeT MAPKepPOB U
CORIUHAIOIIMX HX JUAHMH.

JIuHeiuaTHe JUArPDAMMEI H rpadHKU COAEDIAT OCh Kame-
2opuii (ocs X) 4 ocv 3ananenuit (ock Y), opMAT KOTOPRX MOMKHO
H3MeHATh (TOJIMHAY, BUA ¥ MBeT JHHUIH),

BaxuneHmuM napaMeTpoM oceli ABAAETCA WIKAAG, KOTOPAA
onpefenseT MUHUMAJIEHOS H MAKCHMANEHOR SHAYCHU A ITKANEI,
a TaKxe HeHY OCHOBHEIX U [IPOMeIKYTOYHERIX AeaeHU. PagoM ¢
AeJIeHUAMHY NIKANE] 10 OCH KaTeropuii paaMeInaloTes HAZBAHNA
KATeropuii, a psmoM ¢ feJleHUIMH IOTKANK [0 OCH 3HAYCHHN —
SHAYEHHA PAfA AAHHHX. B KPYroBHIX TUATPaMMAX HASBAHUA
KATEropHil ¥ 3HAYeHHA PAAA JAHHBIX OTOODAMKAIOTCH PAAOM C
CeKTOPAMH AHATDAMMEI.

Jlna 6onee TouHOTO onpefiefieHNA BeAWIHHK CTONGHOB Jdu-
HeifaaTol AUATPAMME! M NONOMKeHNH MAapKePOB rpadHKa MO~
HO HCOOJAB30OBAThH TOPHIOHTAJBHEIE M BepTHKAJLHEIE JIHMHHH
cemyu. OCHOBHEIE JUHHHA CETKH NPOXOJKAIOT OCHOBHEIE AeJje-
HHA OIKAJIBI, 8 OPOMEKYTOTHEIC JHHHE — MPOMEKYTOUHEIE Je-
JIeHHA ITKAJEL.

Hassanue duazpammvi 1 HAIBAHUR OCeii MOXHO MepPeMe-
IAaTh H H3MEeHATE HX PASMEDH, A TAKME MOKHO H3MeHATEL THII
mpudTa, ero pasMep U OWBET,

Jezenda COOEPKHT HAIBAHUA KATErOpHH H IOKA3LIBAET
HCIONB3YeMHH ansa uX orofpayeHUs nOBeT CTOA0OOE B
JUHeHYATEIX ZUATPAMMAX, IBET CEKTOPOB B KPYIOBHX Auar-
PaMMax, $opMY U IBeT MapKepoB U JUHKN Ha rpadukax. Jle-
TeHAY MOMHO IepeMeIUATE H U3MEHATH ¢ Pa3Mephl, 4 TaAKXKe
MOKHO H3MEHATHh THI HCOOAL3yeMoro mpudTa, ero pasmep 1
BeT.
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KoHTpOoALHBIe BONPOCHI

1. Kakoii THII AnarpaMMb 0enecoo6pasHo ACIOJILIORATE B [IOYeMY:
« 2L nocTpoerna rpadura GyHKIMME;

* TS CPABHHTENLHOIO aHANHSA TLIOMAAEH TePPUTOPHIT HeKOTOPLIX
CTDAH;
* 17 AHATH3A PACHDeASICHNA BAMH BPeMEeHN CYTOK Ha pasiudHbIie
BUAH AeATeAbHOCTH (COH, yuela, BRIIIOJHeHNE AOMANIHUX 3aAaHMIA,
pA3BJIEYeHHA A Ap.)?

2. Kax oToSpamxaoTca Ha UArpaMMax pAAL AaHHEIX ¥ KATErOPHH T

3. KaxoBLI 0CHOBHEI® BAeMEHTE! 0GAACTH AHATPAMMEI A MX HABHAYCHIHE?

3.4. Ba3nl AaHHbIX B 3NEKTPOHHLIX Ta0nmuax

3.4.1. NpeacrasneHne 6a3bl NaHHLIX B BUAE
TabnuL u GopMbl

Baam nanunix. [lna ynopaaosesHoro xpaHeausa u o6paGor-
KH CBARAHHBIX MeXay coboli RaHnbx Henoas3yioTed 6a3nl Jan-
HEIX.

pa3oM OPraHM30BAHHYIO COBOKYMHOCTH AAHHBIX HEKO-
TOPOI NPEAMETHON OBAACTU, XPAHALLYIOCA B KOMIbIO-
Tepe.

@ Baaa faHHLIX NpeacTasnseT coboi onpegeneHHbiM 0b-

TaGmmunas popMa npeacraBieRus 0a3 JanHmx. Base
AaHHBIX YAOOHO DpPEeACTABAATH B BHAe Tabaumel. B cTpoke
TAa0ANIE pasMeInaloTes SHAYCHHA CEBOIICTE OXHOIO 00'heKT4a, A
cronfen TaGMUIK XPAHUT SHAYCHAA ONpefieIeHHOTO CBOHCTBa
Bcex offnexToB. Hanpumep, B 0asze NAHHBIX <3aIHCHAS
KHM)KKa? B KaxjAoll crpoke TalaHOR COREPKHTCA
nagopManna of onpeleeHHOM 4YeJIOBeKe, & SHAUSHHA €ro
«cBoiictB» Pamurun, Tenregporn, E-mail xpanarca =B
pazangHEKX croabuax (Tada. 3.8).

4 Huwdopmatura nw HKT 9 xn
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Tatinnia 3.8. Baaa AaHHbIX «3anMcHaN KHMXKa» B Ta0nMunoi

dopme
N2 Damunun Tonedon E-mall
1 Cupopoea 111-11-11 sidorov@server.ru
2 Heanos 222-22-22 tvanov@server.ru
MNetpos 333-33-33 petrov@server.ru

Croabusl Tabnauusoil 0asHl AAHHKX HA3ILIBAIOT TMOJAMH.
Kaxaoe nosie UMeeT MMA B MOXKET XPAHUTL JAHALIE ONpeae/ eH-
HOT'O THNA (TeKCT, YUCJIO, JaTa/BpeMa A T. A.). B 6ase faHABIX
«3anucHAA KHMMKKA» TIOJNAMH ABAAIOTCA AN (uucno), Pamu-
aun, Teaepon m E-mail (Texer).

Crporu Tabaunl ABRIAIOTCA 3aNNCAME 00 o0serTax. Crpo-
Ka XpaHUT HAGOp 3HaTeHUH, colep)RaNUXcd B moaax 6assl faH-
HBIX. 3aIUCH MOXHO HYMepOBATE ¢ HCIOAB30BAHMEM CYETIMKA
(mose M%) — 3TO MO3BOJIAET ONHOBHAYHO MACHTHDUIUPOBATE
KAXMAYIO 3altuch B Tabanne.

Tak, B 6ase JAHHLIX «3aIUCHAA KHUKKA» CONEPRUTCSA TPH
SaNUCH, B KAXAON M3 KOTOPHIX XPAHATCH 3HAYCHHA YETHPEX
CBOHCTB.

JlocTonncTBOM TAOAHYHOTO NPEACTABJISHHA GA3K XAHHEIX
ABAAETCH BOSMOMKHOCTE BHJAETh ONHOBPEMEHHO HEeCKONBKO 34-
nuceit. OaHAKO ecqm 6a3a JAHHLIX COMEP:KHT MHOrO nojyeil, a
BHAYCHAA DOJIEH cOleD:KAT MHOTO CHMBOJIOB, TO He 09€HEL Y00~
HO OCYINECTBIATE BROJ, NPOCMOTD H peAAKTHPOBaHHe 3amuceif.

IIpencrannenne zanuceil §a3s JAHHRIX ¢ DOMOINBIO ¢op-
mel. [Ina moovepeaHOTO BROAA, IIPOCMOTPA U PeAaKTHPOBAHHUSA
sammcei 64351 AAHHKIX YacTO HCNoab3yeTcH ¢opma. DopmMa mo-
3BOJIACT NMOCIeAOBATENLHO OTOOPAKATE 3aNTMCH B YAOGHOM AN
HOJIB30BATENA BHAE,

O6pIvHO Ha (opMe PASMEIAITCA HAAIMHACH, ABASIONIAECH
HMeHAMH IToJIeif 6a3kl JAHHHX, H NOJA, B KOTOPHIX OoTOoDpaXia-
10TCA JaHHbIe BHIOpaHHOM sanucn 6asul AaBEERIX (puc, 3.9).

B nponecce cosaaHnA GOPMEI MOMHO YKA3aTh, KAKHE DOMA
6a3n JAHHKX BEAIOYHATE B GOPMY M KaK PACIIONOKHTE HOJIS B
okHe dopmul. IlonsaoBaTear MOKeT moAoBpATE MOAXORANIAEL
KE3alE popMEl (pazMep U OBeT) Hagucel, TEeKCTOBHX HOael 1
camoil hopMEL.

Cucremn ynpasnemns Gazamu gauaniXx (CYB/). Cosnanune
6a3 faHHKX, & TAKIKE ONlePallii MONCKA U COPTHPOBKH JaHHBIX
BLIMOMHAIOTCA CHENMAJLHBIMH IPOrpaMMaMH — CHCTEMAMH
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Qaming Cunopoe

Tenegon | 111-11-11

E-mail sidorovi@server.ru

Ne 1

Puc. 3.9. Nepaan 3anuct 6a3b) BAHHLIX «3anNUCHaA KHUXKa»,
oTofipaxernHan Ha hopme

yupaeaeEunsa GazaMu gagauX (CYB). TakumM ob6pasoM, Heobxo-
IHMO PasIHYaThL cOGCTBeHHO 6a3h JAHHBIX, KOTOPEIE ABAAIOT-
¢4 YNOpAAOICHEMMH HAGODAMEA JAHHBIX, M CHCTEME] YIIpABJIe-
Hug GazaMM JOAHEHBIX — NOPWIOKEHHA, YIPaBIdwomine
XpaHeHHeM H o06paboTkoll TAHHEBIX.

3 Cucrema ynpaBneHma GazamMm paMMbix — 910
¥ 4 NpuioXeHue, NO3BOASAIOWIEE CO3AaBATL Ga3bi AAHHbIX U
OCYWECTRAATL B HUX COPTUPOBKY U NOUCK AAHHbLIX,

PyaRou opoctoit CYB] MOryT BRITOAHATE 3IEKTPDOHALIS
Tabamuel, CToa6nE TAGMHOL ABIAIOTCA TONAMHA 6230 AAHHLIX,
4 B CTPOKAX TAOJIMIILI Pa3MeIIAIoTCA 3anuch Gasel AAHHBIX.
IlepBas cTpoxa TAGAUOEBI JONIKHA COAEPIATP HMMeHa mnoxaeit
0asHl JaHHEIX.

Cospanne 6a3el ZaHHEBIX ¢ Hcnoak3oBaaueM CYBII naunna-
eTcd ¢ CO3RaHNA noJleil 6a3Ll ZAHHBLIX, YCTAHOBKH HX THIOB H
BBOAA MMeH, 3aTeM B peyKuMe malAuya NI (opmMa NIPOU3BO-
IUTCA BBOJA, OPOCMOTD M PeAAKTHpOBAHHMe 3amnceid faser mand-
HEX. [Tocae sroro B coamamHoM Gase JaHHKX MOIKHO OCYIIe-
CTBAATH COPTUPOBKY M MOUCK NAHHLIX.

B a1eKTPOHHBIX TAGNHIAX BBOJ, IPOCMOTP B PelAKTHPOBA-
HHe 3anmnceil MOXXHO OCYINECTBAATE KAK B pesKAMe mabauua,
TaK M B pekumMe opMa. B snextponrnx Tabmumax Microsoft
Excel nas spizoBa GopME HECOXOAHMO BLIASIUTE AYeRKH ¢ Aan-
HEIMH ¥ BBecTH KOMaHAY [Haxnuvie-Popaua..). Iloasurea dhop-
Ma, cofiepanman 3annuch 6askl AaHRbIX (puc. 8.10).

Py
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Puc. 3.10. Popma, cogepxatian NepeyIo 3an1ch
6a3bl AAHHLIX «3ANUCHAR KHAXKa»

» .

RonTpomﬁﬁe BOIIPOCKI

1. B ueM COCTOAT NPENMYIIECTEA ¥ HEAOCTATKN TaGIMYHOTO NIPEACTAB-
Jennsa 8as JaHAEIX?

2. B yeM COCTOAT NMpeMMYHIECTBA 1 HEROCTATKH IpeAcTaBienusa Gasz
AAHHBIX ¢ ACNIONBIOBAEEEM (POPMEI?

3. B weM sarjiouseTci DAsHENG MeRAy 3JAONCEI0 M moaeM B Gase
ASHHEIX?

4, TTojxs xar|UX THNOB MOTYT OPHCYTCTBOBATH B fade NaHHEIX?
5, CymectayeT u pasauna Meary Gasoit garamux u CYBJ?

3.4.2. CopTMPOBKE M NONCK AaHHLIX B 3NOKTPOHHbLIX
Tabnuuax

CoprupoBka NaHHBIX B ¢TOA0HAX 3AEKTPOHHONK TabaHIEI.
QueKTpOHHHBE TA0AHIE NO3BONAIT COPTHPORATE JaHHEIE B OT-
AeapHBIX cToaboax. Ecian B cToabern simeKTpOHHOM Tabmuier
BRECTH BaHHBIe OFHOTO TUNA {IHUcaa, TeKCeT, A8Thl HAM BpeMA),
MOXKHO MPOUIBECTH HX COPTHPOBKY IO BO3PACTAHNIO AIA YOBI-
BaHHO. Huke npuseaena rabauna 3.9, B KoTopoif cOpTUpPOBKA
JAHHEIX B ¢TOAGIAX ITpOBeAeHA CAeAYIOMUM ofpasom:

e B cTonbme A — COPTHPOBKA YHUCEa O BO3PACTAHUID;

e B cTonbue B — coprmpoExa TeKcTa mo YOBIBAHHIO;

s B cTonufne C -~ COPTHPOBKA AaT IO BOSDACTAHHIO;

¢ B cronboe D — copTUpOBKA BpeMeHHU 0 YORBaHUIO,
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Tabnitya 3.9. Copruposxa YuMcen, TeKcTa, LaT BpeMeHW

8 cronfuax
A B C D
1 | -10]|6ur cyHBora, Ansape 01, 20001 20:30
2 -5 | bit noHegenbHUK, Mapt 03, 2003] 16:30
3 0% noHegensHWK, Aneape 12, 2004 12:30
4 1|5 cpepa, Mapr 03, 20041 8:30
5 5|1 cpega, Aveaps 12,2005| 4:30

o [Ipu copTMpPoOBKE IO BO3PACTARHI JAHHEIE PAGIMIHBIX

THOOB BHICTPAMBAIOTCA B CHAEAYIOIIEM NOPAIKe:

¢ YHCHA — OT HANMEHBIIErQ OTPUIATEJNLHOTO A0 HAH-
6oJIbImero MOJIOKHUTEILHOPO UNC/Ia3

s TEKCT — B AJN$ABUTHOM NOpAAKe (YMcia, SHAKH, Ja-
THHCKHIT andaBUT, PYCCKHA ANdaBuT);

e JaTa U BpeMdA — B XPOHOJOTHMIECKOM IOpAAKE,

IIpu copTHpOBKe IO YORIBAHMIO JAHHEE BHICTPAHBAIOTCA

B OOpAAKe, 00pATHOM YKasAHHOMY BRLIIIE,

CopTHpoBra 3ammcell B 3JeKTPOHHBIX TAGaMLAX. Diek-
TPpOHHBle TAGINOE] MOT'YT COAEPXKATE COTHH M THICAYH 3aluceif
{eTpoxr). YacTo Ob1BACT HEOBXOAMMO UX YIIOPAAOIHUTS, T. €. pac-
TIONOMHUTE B ONPeAeJEHHON OC/IeA0BATEIBHOCTH, Y IOPAAOYE-
HHe samuceil HASHIBaeTCA COPTHPOBKOIN,

B sneKTpOHHBIX TAGIHIAX CYIIECTBYET PEKHM COPTHPOB-
KH, KOTOPHI MO3BOJIAET NIOCHe BHGOpa J1060oro croadua paciy-
PHMTE ZUANAZ0H COPTHPYEMBIX AJAHHHX. B 3TOoM ciydae no gaH-
HHM BLIIeJIEeHHOTO CTOJ0ma OYAYyT COPTHPOBATBCA CTPOKH
(sanucH Ga3bl AAHHEIX) MEIHKOM.

3HaueHna, COAEPIKAINEcA B BLHIGPAHHOM NOJIe, PACIIOJIArA-
I0TCA B IOPAJKE BO3PACTANNA UK YORIBAHAA X 3HAYCHMU, KO-
TOPLIA onpedensercsa THIOM NoJA. B npoliecce COPTHPOBKH Iie-
JOCTHOCTDL 3AIHCEH COXPAHAETCA, T. €. CTPOKH TABIHOE Iepe-
MeIAIOTCA IETHKOM.

f "o
t
H ]

; CoprHpoBKa AAHHDbIX B AN8KTPOHHBEIX Tabanuax — 910
' ﬂ,f YNOpPAgoHeHne 3anucei (CTPOK) NO 3HAYEHUAM OBHOTO
13 NONeiA.

Hanpumep, mocje COPTHPOBKH IO BO3PACTAHHMIO [IQ TEKCTO-
BoMy nomo Pamuius 6838 JaHHLIX «3anucHag KHIKKA» [IpH-
MeT caepyviomuit sug (Taba. 3.10).
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Talnnua 3. 10, Pe3ayneTar copTupoBxn 6a3ul AaHHLIX
«3anucHas KHWXKa»

Nt Dammunns Tenedou E-mail

2 HUeanoe 222-22-22 ivanovi@server.ru
3 | Nempoe 333-33-33 petrovi@server.m
1 Cuaopoe 111-11-11 sidorov@server.ru

B 21eKTpOEBEIX TA(AAOAX MOMHO OPOBOJHTE BACKEHHYIO
COPTHPOBRY, T, €, COPTHDPOBATEL AAHHLIE NOCACAOBATENLHO IO
HECKOJLKHM ITOJAAM. IIpH BAOMKEHHOH COPTHpPOBKE CTPOKM,
HMeloye OMNHAKOBEIC 3HAYCHAA B AYeiKaX NepBOro noad, 6y-
AYT YNOPAAOYEHH II0 3HAYECHAAM B A4YeiKax BTOPOro IOJA,
CTPOKH, HMEKINE OANHAKOBLIe 3HAYEHUA RO BTOPOM IIoJe, 6y-
AYT YIIOPAAOUEHH TIO 3HAYCHHAM TPETHEro NoJd.

IloHCK ZAHHKX B 3JeKTPOoHAMX Tabannax. IToMcK AaHHEIX
B BICKTPOHHEIX TalNIaxX ocymecTBIAETCA ¢ NOMOIIBI0 (PHALT-
poB. (PHILTD OPOCTO CKPHIBAET B ACXOXHON TabMune 3aIHCH, He
VAORJETBODAIOIIME YCIOBRUAM MOHCKA.

Nouck aaHHbLIX B 3AEKTPOHHOW Tabnnue — 310 oT6op
3anuceit (CTPOK), YOOBNETBOPAIOWMX YCNOBUAM
NOKCKa, 3a0aHHbIM B (popMe pUneTPa.

PUALTPEI TIOSBOJIAIT OTOWDATE 3AIACH, KOTODEIE YAGBJIET-
BOPAIOT YCJIOBAAM IICHCKA. ¥ CJOBUS MMOMCKA 3allHcell coafalor-
¢ ¢ UCIIOJIL30BAHTEM ONepATOPOR CPABACHNA (=, >, <HT, L.).

o J17 YHCNIOBHIX AAHHBLIX CYINECTBYIOT CIeAYIOLHE ONepa-
OUA CPDABHEHAA:

= (paBHO);

> (Gonrme);

< (MeHbInE);

>= (GOJIBIIe WM PABHO);
<= (MeHbIDE¢ WJIU DABHO);
<> (He PaBHO).

*« & & & b @

J I TeRCTOBHIX AAHHLEIX BO3MOMKHEI CJIeAYIOUINE OHepa-
MY CPABHEHMA!

¢ PaéHO (CPABHMBAKITCA BCE CMMBOJIH);
e HauuHaemes ¢ H He HaxuHaemcsa ¢ (CPABHMBAIOTCA
OepBEI€ CHMBOJILL);
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* 3aKAHYUGACMCA HA U He sarwaxvueaemcs Ha (cpas-
HHUBAIOTCA NMOCHeAHUE CUMBOJILI);

s colepxcum u He codeprcum (CPABHHBAIOTCA MOCAelo-
BATEJHHOCTH CUMBOJIOB B PASIMIHEIX SACTAX TEKCTA).

B saerTpoRHOM TAGIHDE ANA 3a8AHHA YCJIOBASA MOUCKA Heob-
xoaumo B 0ase AAHHBIX BBIAECJINTH MOJIe, BHIOPATE ONEPALIHIO
CPABHEHHA ¥ BBECTH THCJIO WIH HOCIEAOBATEBHOCTE CHMBOJIOB,
B nponecce noucKa JaHHBIe, XpaHsSmIpeca B AYelKax Tabaunel,
6y AYT CPAaBHUBATLCS ¢ BEeAeHHEIMH JaHHEIMH. B peayisrare 6y-
AYT oTOOpAHH TOJBLKO Te 3amncH 6a3bl AAHHERIX, KOTOPHIE COfeP-
SKAT AaHHBIE, VAOBJIETBOPAKINNE YCACOBHIO IOUCKA,

ITpoeTsie GUABTPH COREPMHAT YCJIOBHE INOHCKA 3amMCel
TONBKO AJMA OAHOTG NOoas. CocTaBHEE (UIBTPHI COASPXKAT He-
CKOJNBKO YCIOBHE NONCKA AJA PAsIHIHEIX DoJell. B peayabprate
NpUMeHEHHSI COCTABHOrO PUILTPa 6YAYT OTOSPAHEL TOJBKO Te
3aMUCH, KOTOpEIe VAOBJETBODAIOT BCEM YCIOBHAM OJHOBpe-
MEHHO.

Hanpumep, eciid B 6ase JAHHRIX «3a0MCHAA KHHJKKA » BBEC-
TH npocToll GUALTP ANA NoaAa Pamuius, COCTOAINMNA U3 yCIO0-
BuA pasHo Heanos, To 6yaet HaliAeHa U ocTablleHa Ha SKpaHe
OJHAa 3anuch 6asel gaEHEIX (Tabax. 3.11).

Ta6msya 3.11. Peaynbrar cOpTHPOBKW 6a3bl AaHHLIX

«3annMcHag KHWXKAa»
Ne DaMumn TenadoH E-mail
2 UsanoB 222.22.22 ivanov@server.ru

Ron'rpom.nue BOMPOCHI

1. B ueM COCTONT PA3IHYHe MEK Y COPTHPOBKOH 3amnceil 6236l AAHALIX
A COPTHPOBKOH AAHHKIX B ¢TONGIAX S/IeKTPOHHOM TAGMMIBI?

2, Kaxie onepalian ¢cPpABHEHN A MOI'YT HCTIONBL3OBATLCH AJIH YHCAOBRIX
FAHHEIX? % TEeKCTOBEIX JAHHRIX 7

3. B ueM COCTONT pasHYHe MeKAY IPOCTRIMH H COCTABHEIMH (HHIABLT-
pamMu?
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MpaxkTtuieckne padoTsl KOMNLIOTOPHOro NpaKTUKYMa,
pexomMeHAyeMbie ANA BLINOAHEeHUS B NPOLecce
U3YYeHUA rnassi 3

1 KoMnblOTepHbIH NPaKTUKYM

3.1. Mepesod YUCEN K3 OOHOR CUCTEME! CHMCIIEHWA B OPYTYIO
C NOMOLLLIO KaNbKYNATOpA.

3.2. OTHOCHTENBHEIe, a6CONIOTHEIE W CMEILAHHBIE CCINKH
B INEKTPOHHLIX Tabnuuax.

3.3. Cosnanve tabnuu sHaveHrid GYHKUMA B SNEKTPOHHBIX Tabnuuax.
3.4. MocrpoetHe Quarpamm pasnUHHBIX THNOR.
3.5. CopTvpoBKa ¥ NOKCK 8HHLIX B 3NeKTPOHHEIX Tabnuuax.
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OcCHOBbBI anropy¥TMu3sauvm
00BbEeKTHO-0OpUEeHTUPOBAHHOrO
nporpaMmMmMpoBaHus

4.1, Anroputm n ero popmanbHoe
UCNOoNHeHne

4.1.1. CeoiicTBa anropuTMa v 8ro NCNONHNTENN

Bo MHOTHX 0TpacaAX dYeJoBevdecKoil 1eATeIbHOCTH J1A KOC-
THKeHEA TpefyeMoro peaysrTATA HCHONBIYIOTCH AJTOPHTMAI,
coJlepamiie 4YeTKHe ONHCAHMA NOCIefOBATEJLHOCTH Aelcr-
puii. [IpuMepaMy AArOpHTMOB SBJAKTCA KYJIAHAPDHEIE peren-
THl, B KOTOPBIX MOAPOSHO ONMHMCAHS MOCJIEAOBATEILHOCTE AeHCT-
BHIi IO IPHUIrOTORIEHAN) MHIIH.

AsropuTM npurotoBiaeEEA Gaoga GRICTPOro IHTAHHA:

1. BLICHIIATD B éMKOCTb COAEDKUMOe IIAKETHKA.
2. Hamre B eMKEocTs 200 M1 ropageii BoabI.
3. TmarearHO NepeMenIaTh.

JHCEPeTHOCTE, AJITOPHTMBL KYJINHADHEX PELIenTOB COCTOAT
H3 OTAeNBHHX AeHCTBANR, KOTOPHe O0RYHO HYMepYIOoTCA. Pasge-
JeHHe AATOPUTMA HA NOCJEAOBATEALHOCTE IIATOB SBJAAETCA
B&’KHHM CBOMCTBOM AATOPHUTMA H HASHIBAETCS AHCKPETHOCTHIO.

PegyasTATHREOCTS, AJIFTODATMAMA ABIAIOTCA H3BECTHBIE H3
HAYANBbHON NTKOJBI NPABHUJIA CJIOMKEHNSA, BHYATAHNA, YMHOMXKEe-
HUA ¥ AeneHHA croabmrkomM, [IpMeHeRNe 3THX ATMOPUTMOB He-
SABUCHMO OT KOJUYECTBA DASPAAOB B UACIAX H, COOTBETCTBEHHO,
KOJIHAYEeCTBA BRITHCJATEILHRIX IIArcB airTOPUTMA BCera NPHBO-
JHT K peayanTaTy. IlosyuyeHne H3 HCXOAHBLIX AGHHBIX Pe3yabTA-
TA 33 KOHETHOE YHC/IO IIATNOB HASKHBACTCA Pe3YALTATHBHOCTLIO
AJITOPHTMA.

AJITODUTM CJ0XKeHHEA IeJHX YHCe] B JeCATHYHOMN cHcTeMe
CUHCIeHUA:

1. BammcaTs Tmesia B cTONOEK, TAK UTOGH IMPPH CAMOrC MIaj]-

IIero paspsga Iuces (eAMHUIIM) PACIOIOYKHJIHCE OFHA DOA

apyro# (Ha ogHoll BepTHRAIN).
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2. CnoxuTe ORGPL MAATIIETO PA3pAIa.

3. BanucaTs pesyJaBTAT NON POPH30HTAJILHOMN 2 5 6
9epTOii HA BEPTHKANM eAMHHI, ecJH IpH
STOM INOJNYYCHHAA CYMMa onblle MJIH PABHA
BeJANYHHE OCHOBAHUA CHCTEMEI CUHCICHNA (B
AeHHOM cayuae 10), nepeHecTH AECATKH B
cTApIINi paspAzd HecATKOB.

4. TIopTOpUTE OYHKTH 2 1 3 A%A BceX PASPAJOE ¢ YUETOM Mepe-
HOCOB M3 MJISALINX PaspAAOB.

MaccoBocTh. ANTOPUTME! CJIOKEHHA, BHUHTAHUA, YMHOMXe-
HUA ¥ JeReHAA MOTYT OHITH IPMMEHEHH AJIA JI00bIX YHCeJI, OpA-
YeM He TONBKO B JeCATHYHOM, HO H B APYTHX NOSHITHOHHBIX CACTE-
Max cUMcHeHAA (ABOMIHON, BOCEMEPHYHOM, IecTHAANATEPHIHON
H ap.). BoaMoXHOCTE IPHMEHEHHA JArOPATMA K §0/IBIIOMY KOJIA-
YeCTBY PASIMUHEIX HCXOAHBX AAHHEIX HASHIBAETCA MACCOBOCTERIO.

CaMo ¢JI0BO «AJITOPHTM» NIPOHCXOAAT OT <algorithmis» —
JIATHHCKOM GOPME HATHCAHNSA HMEHH BRIAAIOMETOCH Ma-
TeMaTEKA 1X BeKa anb-XopesMH, KOTOpHIA ¢hOopMyIHPO-
BAJI IPABHJIA BHIIOJTHEHNA APHPMEeTHIECKAX ONeDAil.

Henoaaurenn aATOPATMOB. AJITOPHUTMEl IIMPOKO MCIOJB-
BYIOTCH B TeXHAKE B CHCTEMAX yOpasieHAA obbeKTaMu. B jo-
60it cHcTeMe YITPABJCHHA CYIECTBYET YOPABAAKINAH 0BEKT,
KOTODEIH ABAACTCS HCIOAHETENEM ANTOPUTMA YIPABJIeHHA.
Tak, B cHCTEMAX TEpPMODETYJIANNM ANA ODOAAECPHAHAA Ompeje-
JIEHHOI TeMIepPaTYPH B IOMEIeHHY HCIIONHHTEIEM aJTOPATMA
MOKET ABAATHCA KAK 1eJIOBeK, TAK H MEKPOIPOLIeccop.

AUITOpHTM TEpMODETYJIAIAH;

1. YsmepuTsh TeMmepaTypy B no-

' TepMomeTp | |.ﬂmuumnepawpu‘

MeImeHAH.

2. Eciv woMepenHas Temmepa- | “enosex | [ Muxponpoyeccop |
TYpa HHME SAfAHHOA, BKJIIO-
auTh oborpesaTesns. [oBorpesaten|  [O6omesarens |

HerepMuarposannocTs. Ilpu ynpapieHHH CAMOJIETOM HC-
OOAB3YIOTCS CJIOMKHEIE ANTOPHTME, NCTIQJHUTEASIMA KOTODBIX
ABRAIOTCA TMJIOT HAH GopTosoil KoMnbiorep. Ilocaeaosarens-
HOCTH BBEINIOJHEHHA AelicTBHII, HAIpHMED, OPH B3JETe AOJIEKHA
OGHITE cTpOrO onpeAeneHHON (HanpuMep, HeJib3 OTPHBATHCA OT
B3JIeTHOH HOJIOCH, IOKa caMofieTr He HalGpan HeofxoguMyio
B3JAECTHYIO CKOpOCTh). HenoJHuTe s aANropHTMA, BHIIOJIHUB O4e-
PeARYI0O KOMAHJY, AOMKEH TOTHO 3HATH, KAKYIO KOMAHAY HEOGXO0-
AVMO HCIOIHATD CeAYIOomei. 3T0 CBOHCTREO ANTOpHTMA HASKBACT-
€A AeTePMUHHPOBAHHOCTEIO.
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BrmonaHMocTs B nNoaATHOCTS. [10C/e BRIOUEeHH A KOMIIBIO-
Tepa HAYHHAIOT BHIOOJAHATECS AJATOPHTMBI TECTHPOBAHUSA KOM-
NBIOTEPA B 3aPPYSKU ONepanuoHHONM cucTeMb. HemomauTe eM
2THX SJTOPHTMOB ABJAETCA KOMOBIOTED, IIOITOMY OHH JOJIMKHEL
OBITH 3AMACAHM HA NOHATHOM KOMOLIOTEPY MAILIUHHOM ASLIKE,

Kaxauiit nenoannteas o61agaeT onpegeleHHBIM HabopoM,
cHCTeMOM KoMaNa, KOTOphle OH MOXET BLINOJHUTE., AJTOPUTM
JoNxeH OHTL NOHATEH UCHOJHATEIO, T. €. AOJMKEH COAEPHKATD
TOJBKO T€ KOMAHALI, KOTOPHIE BXOAAT B CHCTEMY €ro KOMaHJ.

Brinre 6511n npuBeAeHE NPMMEPHI AJITOPATMOB M3 PA3INT-
HBIX objlacTell HesoBeUecKol OHeATENbLHOCTH U 3HAHRWEA, B athx
aJATOPUTMAX Pa3JHYHLIE HCIOJHHTENN BHIIOIHANHA Omepalum
Haj c0'beKTaMH pasJnvHol mpupoas! (MaTepHANLHEIMU O0BEK-
TAMHA H 4mcaamma). IIpm 3ToM BO BeeX NPHMEPAX MOYKHO BRIJe-
JUTH CJIeAYIomNAe OCHOBHBIE CBOMCTBA AJATOPHTMAS

Pesyavmamusnocme u Suckpemnocms., AATOpATM Aoa-
*KeH ofecneyuBaTh NOJAYIeHHE H3 ACXOAHBIX JaHHBIX Pe3yabTa-
TA 38 KOHEYHOE YHMCJI0 AMCKPETHEIX HIATOB.

Maccosocmu, QAHE H TOT K€ AXTOPHTM MOXKET IPUMEHATD-
¢ K GonbInoMy KOJHYECTBY OJHOTHIHEIX O0BEKTOB.

Hemepmunuposarnnocms. HenoJHUTEAb JZOJKEH BHINOJ-
HATH KOMAHAK AJNOPATMA B CTPOro onpeleseHHoON mocaexoBa-
TEJILHOCTH.

Buinoxnumocme u noramuocms, AITOPHTM JOIMKEH COAED-
JKATH KOMAHALI, BXOAAINNE B CUCTEMY KOMAaHJ HCIOJIHATENA A
3anyucaHHEIe HA MOHATHOM HCIIOJHHTEN A3BIKE,

CNegoBaTeNbHOCTH  OSWCTBUH, HANPABNEHHBIX Ha
MONYYEHUE U3 UCXOOHLIX AAHHEIX PE3yALTaTa 33 KOHeY-
HOE YUCNO ONCKPETHBIX WAaroe ¢ NOMOWLIY MOHATHHIX
WCTIONMHUTENIO KOMAHLL,

(ﬂ' ’? ANropuTM — 310 ONUCaHWe ASTePMHHIUPOBAHHOM NO-
.

dopManbuoe HCHOAHEHHe ANTOPHTMA, M3 mpHBeAEHHBIX
Bblllle CBOMCTB aJrOpPUTMA BREITEKAET BOZMOXKHOCTH €ro dop-
MAJLHOTO BBLINOJNHEHUA, OTO 03HAYAET, UTO AJIMOPIATM MOXKHO
BBLITOJHATE, He BHAKAS B COfieP>KaHHe NOCTABJICHHOMN 3a/a4M, &
TOJBKO CTPOTO BRINOJHAA HOCIEAOBATEIbHOCTD AefCTBHit, Omu-
CAHHKEIX B 8JTODPHTME,
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KoHTpoabHBIEe BOOPOCHI

1. IlpuBeanTe IpHMePH H3BeCTHEIX BEAM ATOPUTMOB,

2. IlepeuncanTe 0OCHOBHEIE CBOIiCTEA AITOPHTMOB H TTPOMJLTIOCTPHPYii-
Te X IPpAMEepaMH,

3. Kak Bb noHAMAeTe (HOpPMAaTLHOE ACNOJIHEHHE AATOPHTMAT

o
/"': .:I(sk
3ajaBua Qa8 caMoc @.&moro BBLINOJHEHUSA

4.1. Badanue c pa3GepRYMbIM OMEBEMOMN, SATMHCATD AATOPHTM BHIMUTA-
HAA CTOA0MKOM LeALIX YHCe]] B fecATAYHOH cicTeMe CHRCTIeHns.

4.1.2. BRok-cxembl aNropuTMoB

Bnok-cxema nosponser cpenaTh aaropHTM 0oJsiee HATJIAM:
HBIM H BBeJAeT B ANTOPHTME OCHOBHBIC ANTOPUTMHYECKHE
CTPYKTYDHI (InBeitHan, BeTBAeHNE, BRIGOD M 1K), Ecnu acnon-
HUTENIEM AJNTOPATMA ABIAETCA UEJNIOBEK, OH MOXeT o GJIOK-
cXeMe JeTrKO NPOCAeINTE BLINONHEeHHE ANMOPUTMA, TAK KAK dJe-
MEHTHl OIOK-CXeMBl COSAMHEHBHI CTPEIKAMH, YKA3LIBAIOLIAMH
10ard BHIMOJTHEHAA AJTOPHTMA.

OIeMeHTHI ANrOPUTMA H300GpAKAIOTCA HA BACK-CXeMe C IO~
MOIObIO PA3JIHYHEIX TeOMETPHYECKHX GHIYD, BHYTPH KOTODHIX
BalNCHIBACTCSA OpOorpaMMHERIN Kox (Taba. 4.1).

Tabnunya 4. 1. nemenT Snox-cxem

Snement Gnox-cuenm | HaaHaweHne anemenTa GnoK-cxemn

MpAMOYTOREHUK.C 3AKPYT TIOHHLIMM YIAAMMA, NPUMEHSET-
CA AN 0603HAYEHUA HAYANA KN KOHLIA ANrOPUTME
Mapannenorpamdm, NPEAHAIHA4EN JIA ONMCAHWA BEOAA
DanHbe WAV BLIBOZAA AAHHbIX, UMEET OAMH BXOA BBEPXY W OAMH
BBIXO BHH3Y

MPAMOYTOALHUK, NPUMEHSSTCA ANA ONHCAHWA IMHEMHON
NOCNEN0BATENBHOCTH KOMAHA, MMEeT OfAWH BXOA BBEpXY

’—;—"Lmua W OMH BLIXOS, BHH3Y
PomG, cmpxiT Bns 0603HaNEHWA YCROBMA B ANFOPUTIMH-
Aa v HeT | uaepnx CTPYKTYPAX «BETENEHWE U «BRIGOP», MEET 0AUH
cnosue BXOA BEPXY U 152 BLIXOAA (HANEBO, GCAN YCNOBHE BbINON-
HEBTCH, W HANPABO, BCAN YCIOBWE HE BHINONHABTCR)

OSuaBnenne FlpAMOYrONBHMK CO CPE3AHHLM YTNIOM, TPUMEHAETCA AR
| nepemMerHIX OGLABNSHUA NEpeMEHHEIX MK BBOAA
KOMMEHT2pWeR
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KoHTpoabHEIe BONPOCH

1. IlepeuncanATe OCEOBHBIE 3A€MEHTEL GIOK-CXeM H HX HA3HAYeHHE,

4.1.3. BuiNnosiIHeHWe anropuTMOB KOMNbLIOTEPOM

Buime Mu1 roBopHAN 0 BOSMOMKHOCTH (GOPMAIEHOTO HCIOJ-
HEHHA AJITOPHTMA. DTO 03HAYAET, UTO BLHIIOJHEHHE aJropUTMa
MoyKeT OBITh ABTOMATHYECKM PeaJIN30BAHO TeXHUYECKUMU
YeTpoHCTBAMU, Cpei KOTOPLIX 0coboe MeCTO 38 HUMAST KOMIBIO-
Tep. IIpH 9TOM rOBOPAT, YTO KOMOBIOTED UCHONHAET IPOTPAMMY
(mocnemoBaTeNLHOCTL KOMAH]), PEASH3YIOIIYIO AATODHTM.

ANrOPUTM, 3aNUCAHHBIR HA «[TOHATHOM» KOMIMLIOTEPY
A3bIKE NPOrPaMMUPOBAHNA, HA3LIBASTCA NPOrPaMMOA.

Mammnnaniii aswk. Ha sape xouMnsiotepHoit sput, B 40-50-¢
roael XX Bexa, mporpaMMbl DHCAJINCH HA MAIMMHHOM ASHIKE H
TpeACTABIAMH cobBoll 09eHE ANUHHEE HOCTEROBATEIBHOCTH HY-
Jeit ¥ exuEND,. CocTaBICHHAE H OTAALKA TAXMX OPOTPAMM ABJIA-
AUCh IPeSBRMMANHO TPyAoeMKHM JeyoM. IIporpaMME Ha Ma-
IIWHHEIX A3BIKax OBUIM MAIIMHHO-3ABHCHMBIMH, T. €. AJA
rax xoit SBM HeobxoANMO 6RO CO3TABATL CBOXO COOCTBEHHYIO
IporpaMMy, Tax Kak B Heil B ABHOH (popMe YIHTHBAJINCE anna-
paTHBIE pecypchl SBM.

Accembaep. B mavane 50-x rogos XX Beka Spum cospaHbI
A3BIKA IpOTpaMMUPOBAHNA, KOTOpble HAJHIBAIOTCA acceMbiepa-
MH. BMecTo OZHHX TOABKO HyJIe# ¥ eZUHND, IporpAMMMCTEL TEIeph
MOTJIM OOJIB3OBATECA onepaTopaMu (MOV, ADD, SUB M T. I.), KOTO-
phle GBUIM IOXOMKH Ha CJIOBA AHIVINItCKOTO A3kKka. [ia mpeobpaso-
BaHHA TEKCTa OPOrpaMME Ha acceMbiepe B HORATHBIA KOMILIOTe-
PY MAIMHEHLIA KO ACOOILIOBAIICH KOMIIIATOP, KOTOPRIK 3arpy-
¥KAJICHA B OTIePATHBHYIO naMaTs IBM. ITporpaMmMel Ha accembnepe
GBLTH TaK)Ke MAIIMHHO-3ABHCHMBIMH, T. €. acceMOaepHl A1a pas-
JIMYHBIX NPOILECCOPOB CYINECTBEHHO DASTIMYANIACE MEXKAY co0oit,

A3BIKH NPOrPpAMMHPOBAHHA BHICOKOTe yposHA. C cepenn-
Hu 50-x rofoB XX BeKa HAUAJNHM CO3JABATHLCA MEPBHIE A3BIKM
OpOTPAMMMPOBAHNSA BEICOKOTO YPOBHA. OTH A3MKM 6hIM ma-
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IMAHHQO-HE3ABHCHMEIMHA, TAK KAK HCMOJb30BANHA YHHBEDPCAJID-
HYI0 KOMNBIOTEDHYIO JIOTHKY H He OLUJIH NPHBA3AHH K THOY
9BM. Oamaxo ana KamA0ro A3bIKa H Kaxjoro tnona 9BM aou-
JKHbL GHIH ObITh paspaGoTaHHM COGCTBEHHbLICE KOMIOHAATOPH,
HKOTOPHE 3arpys:RaJich B OIEePATHBHYIO 1aMAThE, OFHHM A3 nep-
BHIX SIZRIKOB NPOrpPaAMMAPOBAHHA BHICOKOTO YPOBHSA OB cO-
spannniit 8 1964 roxy uspecTHrl Bcem beAcuk (Basic).

C xonama 50-x rogop XX pexa HAUANH CO3NABATLCH ASHEIKH
OpPOrpaMMHDPOBAHHS, KOTOPEIE MO3BOJNIN HPOTPAMMHCTAM 11e-
peliTH K CTPYKTYPHOMY OporpaMMmuposanmo. OTanynrensHoft
YepTol 5THX ASHKOB OBIJIO HCOOAB30BAHHE OIEPATOPOR BETBIE-
HHA, BHMOOPA H MAKJIA H OTKAS OT XA0THYECKOI'0 HCHOIL30BAHHA
oneparopa goto. Takde S3BIKH HO3BOJAIOT JETKO KOAUPOBATH
OCHOBHEIE AJIFOPUTMHUYECKHEe CTPYKTYpH. HaunGonbmee pams-
HHEe Ha Nepexos K CTPYKTYPHOMY HPOTPAMMHAPOBAHHNIO OKAZAJ
AsKALGOL (AJITOJI), a satem Pascal (nasBaH ero cosgarte-
n1eM BHpTOM B wecTh BesIMKoro puanka Biesa Ilackana, Komna-
HuA Microsoft cosgana aseixk QBasic, a B HacTodIee BpeMs
fAskK Basic BCTPOEH B MHTerpHpPOBAHHYIO OHCHYIO CACTEMY
OpenOffice.org.

CymecTRYIOT pas/JIMYHEIE CTHJH NporpaMMHpoBaHusa. Ie-
PeuHCNeHHEIE BRINE ASHIKH DOAACPHHBAIOT nRpoyedyphbiit
cmuas, [IporpaMma, cocTaBAeHHAA B COOTBETCTBHH C 3TUM CTH-
JeM, mpefcTapasieT ¢o0oM IIOC/IeAOBATENLHOCTE OHOEPATOPOB
(uHCTpYHINIT), 3aJAI0IUX Te HAHM HHEBE AeficTBUA,

O0LexTHO-OpPHEHTRPOBAHARIC A3BIKH, C T0-x rogos XX rexa
HAYAJHA CO3JABATLCA 00LEKTHO-OPHEHTAPOBAHHERIE ASLIKH HpO-
rpaMMHPOBAHHAS, HA KOTOPRIX 65L10 yA06HO IPOrpaAMMHPOBATE B
003eKMRO-OpUEHRMUPOSanHOM cmure. B OCHOBY 3THX A3LIKOB
OBLTH HOJIOMEHE! IPOrpAMMEERIe 00LeKTEl, KOTophe oibe ANHAAN
JAAHHBIE A MeTOALI IX 06pafiorku. C TeueHAEM BpEMEHH s 3THX
A3SEIKOB OHJIN CO3AAHBI MHTErPHPOBAHHEIE Cpefbl PaspaboTkm,
OO3BONAIOINNE BH3YANBHO KOHCTPYMPOBATE rpatduuecKuil HH-
Tepdelic npuRoKeH”Nii;

+ asuk Object Pascal 6111 paspatoran komnaaneis Borland

HAa ocHope A3nIKA Pascal, ITocne co3aaHHA HHTerpMpo-
BaHHOI cpeAbl paspaoTHH CHCTEMA NPOrPaMMHDOBAHHA
noayunna Haspanue Delphi, a cBo6oaao pacnpocrpanse-
mas Bepcasg — Turbo Delphi;

o assIk Visual Basic 6sin cogaan xopuopauueit Microsoft ma
ocHOBe aAsbika QBasic A1a paspaGoTKH UPHACKEHHH C
rpadpuyeckM uHTephelicoM B cpeie ONepAllMOHHOK crc-
Temu Windows;
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¢ aA3uIK Gambas 6LIa cosman no aHaJoruy ¢ A3LIKOM Visual
Basic gna paspaboTKH mpuiaoxennit ¢ rpabuyeckuM Hl-
Tepdeiicom B cpeae onepaunoHnoii cuereMst Linux.

Java. B 90-e rogur XX Beka B CBA3H ¢ GYPHRM PASBHTHEM
HurepHera O6ma cosgaH AWK Java, obecnevuuBarooiui
MeKOAATHOPMERHYIO COBMEeCTHMOCTE, Ha NoAKAIOYeHHRX K
HHTepHETY KOMNLIOTEPAX ¢ PASAHIHBIMU ONEPANMOHHLIMH
cucremMaMu (Windows, Linux, Mac OS n xp.) Mmorin BrOoa-
HATHCA OJAHHM M Te e mporpaMmul. HcxogHaa nporpaMMa Ha
ASHKe Java KOMINJHPYeTCA B OPOMEXYTOUHMIE KoJ, KoTo-
Pl MemoJIHAeTCes HA KOMIBIOTepe BCTpPOCHHOM B Opaysep
BAPTYANBHON MAIIMBOIM.

Ilnardopma .NET. B HacTOAImee BpeMs MHOIHe NporpamM-
MMCTHI BRIOHPAIOT HHTETPHPOBAHAYIO CHCTEMY IIPOTpaMMHPOBA-
maa  Visual Studio .NET, paspaborannyio wxopoopanueit
Microsoft. 9Ta cucTeMa NTPeAOCTABRIAET BOSMOMHOCTE CO3NABATE
NPIIOKEHNA B PAHYHLIX CHCTEMAX O6'bLeKTHO-OpHMEeHTHPORAH-
HOTO NPOTPAMMUPOBAHMA, B KOTOPHIX AJIA CO3AAHMS NPOrpamM-
MHOT'O KO8 HCTIOJb3YIOTCH 0/beKTHO-OPHEeHTHPOBARHRIE ASRIKH
nporpammupopanua (Visual Basic .NET, Visual C#, Visual J#,
Turbo Delphi u ap.).

MUcTopus paseuTUn A3LIKOB NPOTPAMMHPOBAHNUA

JavaScript, 1995 —
Visual 1, 2003
fJava, 1995 | -

')Iw—~
¢, wri}—»iCH, 1983 —

iloa,eupaml. 1989{m{ Delphi, 1995

[BASIC, 1964 {QBASIC, 19751{Visual Basic. 1991}#{Visual Basic NET, 2003
|ALGOL, 1958I -
[FORTRAN, 1954 -

[Aemaﬁml%l! >
 Mautrati A3, 1948 et

1 1 1 ] ] [ Il -

1 T 1 I I I I bl

1945 1955 1965 1975 1985 1995 2005

Puc. 4.1. NcTopua passnTURA A3LIKOB NPOrPAMMUPOBAHNA
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IporpaMMei-TPaECAATOPLL /1A TOro 9Tolnl nmporpaMma,
3AIMMCAHHAS HA S3bIKe NPOTPAMMMPOBAHUS, MOrJa OBITE BhI-
NoJiieHA KOMIOBIOTEPOM, OHA JOJKHA OHTL NepepeficHA Ha Ma-
IMAHHKIA A3HK. 9TY QYHKINIO BRHIOIHAIOT IPOrpAMMEI-TPAHC-
JIITOPHI, 3ATPY’KEHHEIE B OIEPATHBHYIO HAMATEL KOMULIOTEPA.

IIporpaMMELI-TPAHCAATOPE ¢ S3LIKOB IPOrpAMMHPOBAHUSA
6LIBAIOT ABYX THIIOB: HHTEPHPETATODPR H KOMIMAATOPLI. HaTep-
IPETATOP — 9TO OIPOrpaMMa, KOTopasa obeconednBaeT NocAeJORa-
TeJLHEIA «NepeBoji» KOMAHA MPOTPAMMEL HA MAINAHHELIA A3KIK ¢
OAHOBPEMEHHLIM MX BHOonHeHmeM. [losToMy Ipu Kaxnciom 3a-
IycKe MpOrpaMMB] HA BHITIOJNHEHNE 3Ta NPOLeAYPA HOBTOpAETCA.
JIOCTOMHCTBOM HHTEPUDPETATOPOR ABJIAETCA YAOOGCTBO OTNAAKH
NpPOrpaMMeI (IOMCKA B Hell oImuG0K), TAK KAK BO3MOMKHO <ITOIIA-
TOBOES £¢ HCTIONHEHHE, A HeOCTATHOM — CDABHMTEIBH(O MAIAA
CKOPOCTE BEINOJTHEHUA,

HKoMounsaTop AeficTByeT MHAYE, OH NEPEBOAHUT BeCh TEKCT
OporpaMMEl HA MAIIAEHEIN ALK B cOXpaHdeT ero B HCIONASAS-
MoM (aiise (0OHIHO ¢ pacIIHPeHUeM 8Xe). 3aTeM oTOT yice roTo-
BBl K HCIOJHEHMIO dali, 3aNHCcAHHLIN BA MAIDMEHOM ASHKE,
MOXKHO 3AIlyCKaTh HA BBHINOJHeHNe. JIOCTOMHCTBOM KOMIHJIATO-
poB ABnfeTca SonrIas CKOPOCThL BRIMIOJNHEHHS OPOrPAMMLI, A
HeOCTATKOM COJNBIINHCTBA K3 HEHX — TPYAOEMKOCTE OT/IAXKH,
TAK KAK HEBOZMOMHO NOILIATOBOE BHIIOJHEHWE OPOTPAMMEL,

Cncrempl 00BeKTHO-OPHEHTHPOBAHHOTO IPOrpAMMAPOBA-
Hua Visual Basic u Gambas noseonsior pafoTaTh KAK B pesxuMe
HHTepHPEeTATOPA, TAK B B pesKAMe KoMnuaaTopa. Ha orane pas-
paboTKH H OTJIAJKH NPOTPAMMEI HCIIOAL3YETCA PEXKAM HHTED-
nperaTopa, a AJ1A NOJydeHHA IoToBol MenosiHAeMoll mporpam-
MEI — pPeXHM KOMIAAATODA,

Cucrema SATOPUTMHAYECKOTO OporpaMMHpPOBAHHA
OpenOffice.org Basic noseossieT paGoTaTsL TONLKO B PeXKUMe HH-

TepnpeTaTopa.

KonTpoanHsie BOIPOCHI

1. KakxHe npenMyImecTra HMEIOT MAIIHHHO-He3ABMCHMEIE A3BIKH PO~
TPaMMUPOBARUNA NeDe] MAITHHHO-3aBHCHMBIMH S3bIKaMu?

2, B ueM COCTOAT HOCTOMHCTEA U HEAOCTATEN UHTEPHPDETATODOR H KOM-
aunATopos?
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4.2. KogupoBaHne OCHOBHbIX TUNOB
anropuMTMHUYECKMX CTPYKTYP Ha A3biKax
001LeKTHO-OpPUEeHTUPOBAHHOIO
M NPOLIeAYPHOro NporpaMmMmMpoOBaHmea

OCHOBHEBIC AJTOPHTMMYECKHE CTPYKTYDPH KOAMPYIOTCA OfH-
BAKOBO HA OHBeKTHO-OPHEHTHPOBAHHEIX ASHIKAX NPOrPAMMHDO-
Baaua Visual Basic u Gambas un si3sixe NponeAypPHOro mporpaMmMm-
popanua OpenOffice.org Basic. B aToM MOKHO Jerxo ydeaurnes,
OOCNENOBATE/IBHO PACCMOTDEB CCHOBHBIE AJNTOPUTMHYECKIE
CTPYKTYPH B Ux azolpakeHue B BUAe 0JI0K-CXEM U COOTBETCTBYIO
NIHUX OOEPATOPOB HA A3LIKAX, OOAACPHKHBAIONIUX OGBEKTHO-OpH-
€HTHPOBAHHLIN M DpoleAyPHBIH CTHIN OPOrpaMMAPOBAHMSA.

4.2.1. luHeWHslii anropuTm

CyniectByer G0JbIIoe KOJIAYECTEO ANTOPATMOB, B KOTOPBIX
KOMAHAL JOJKHLE OLITL BLHIOOJHEHBI OOCHACAOBATEILHO OXHA 38
apyroii. Takue NocnenOBATEILHOCTH KOMAHA OyieM HASHIBATD Ce-
PHAMM, 8 AMTOPHTMEI, COCTOANNAE A3 TAKAX CePHil, AHHSHHERIMM,

'\}
J ANropuTM, B KOTOPOM KOMaHObL! BLINOAHAIDTCA NoChe-
DOBATeALHO OfHA 33 APYroi, HA3bIBAeTCA NUHEeHHBIM

anropuTMom.

Jnsa roro arobel caenaTs anropaTM Ho- Havano
Jiee HATJAOHBEIM, Y8CTO HCOOJIbL3VIOT GJI0K-
CX¢MBI. Komanpa 1

Ha Gror-cxeMe (puc. 4.2) Xopomio BuA- Komarina 2
HA CTPYKTYpA JHHEHHOrO AJrOpHTMA, IO Komanna N
KOTOpoit McnoaHuTeMO (YeNoBeKy) yA00HO
OTCJIEIKHBATE OPOIECC €ro BEHIOOJHEHHHA,

Puc. 4.2. JluHeliHbiA
anropuTMm

KoHTpoaLHRIE BOIPOCHI

1. Kar BHIOJIRAIOTCA KOMARIH B IWHEITHOM aATOpHUTM™ME ]
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4.2.2. AnroputMU4ecKan CTPyKTypa «BeTBAeHME»

B oranune oT IHHEHAHLIX AITOPATMOB, B KOTOPBIX KOMAHABI
BHIMOJHSAIOTCA NOCIEAOBATEILEO OTHA 38 ADYTOM, B ANrOPHTMA-
YeCKVI0 CTPYKTYPY <BEeTBACHHEs» BXOAHMT ycAobBHe. B zanucH-
MOCTH OT BHIQAHEHHA (MCTHHHOCTH) MM HEBBIIOJHEHUSA
{10KHOCTH) YCAOBHA pealH3yeTCd OAHA HAH APYras NOCHeH0-
BaTEABHOCTh KOManj (cepnii).

(m B anroputMu4ecKoi CTPYKTYPE «BOTBAGHME» B 3aBW-
L7/  CHMOCTH OT UCTUHHOCTU MIM JIOXHOCTV YCAOBUS Bbi-

NONHSETCH OAHA UM OPYTas Cepus KOMaHA,

B yenoBEM ABa UMcIA, ABe CTPOKH, ABE NEPEMEHHBIX, ABA
apuPMeTHICCKAX HAN CTPOKOBBIX BHIPAXEHHMA CDABHABAITCA
Mexay coboli ¢ AICHOMB30BAHMEM onepanuil cpasHennda (>, <,
=, »>=, <=), HanpumMep: 5 > 3, "A" = "B B T. A.

AnropuTMuyecKas CTPYKTYPA ¢«BeTBAcHEE» MOMKeT ORITH
HATJIAHO NPeJCTABJIECHA ¢ IOMOMLIC 6AoK-cXeMbl. Ha Asukax
Visual Basic u Gambas, a Takxe na sseixe OpenOffice.org Basic
BeTRJIEHHE KOIUPYeTcA ¢ HCIOJB30BAHHEM OIIEPATORA YCIOR-
HOTO nepexoma If ... Then...Else...End If (Ecau...To...
Huave ... Konen Ecan) (puc. 4.3).

B onepaTope YCAOBHOTO HEPEX0Aa OCJE HePBOro KAIQUEBOro
cnopa If nomsHO GRITH pasMeIneHo ycaoeue, Bropoe Kaouesoe
cnoro Then pasMemiaeTcA Ha Tol ke cTpore. Bo sTopoit erpore
pasMelnaeTca NocaefopaATeNEHOCTE KoMaay (Cepus 1), xoropasa
AO/KHA BRIIONHATHCA, €CJAH ycJaoBue HMcTHHHO. Ha Tperseii
CTPOKe pasMeNniaeTcsa Kiaodenoe cJ1oso Else. Ha uerneproil cTpo-
Ke PA3MelllaeTced MOCeAOBATEARHOCTE KoMany {(Cepur 2), KoTo-
pad AOJIKHA BRIDOAHATLCH, €CJIH yojoBme JoxcHo. Ha narol
CTpoKe pasMeNtaeTcs KOHEL HHCTPYKOUK beThaeHns End If.

B cayuae oTCYTCTBHAA CepPAH KOMAHA, KOTOPYIO HeoOXOaHMO

0 BBLIIOJHATE IPHA JOXKHOCTH YCJIOBHS, HCNONB3YeTCA COKDA-
OleHHas GopMa AJMOPHTMAMECKON CTPYKTYDPRI <BeTBie-
HHe». B 9TOM ciiydae B omepaTope VCJOBHOIO Iepexola
OTCYTCTBYET KJIIOUeBoe CIOBO E1se M, COOTBETCTBEHHO, IO~
CHEAOBATELHOCTE KOMAHA Cepus 2 (Ha prc 4.3 U ganee He-
o0A3aTeLHBIE YACTH ONEPATODA 3AKAYCHE B KBAJIPATHRIC
crobKn). Toraa, ecn yCIOBAe JIOHHO, BRITIOTHEHHNE ONepa-
TODA YCAOBHOTO NEPEXOAA 3aKAHUHBAETCH M MPOUCXOANT e~
pexoJ; Ha CHeAYIONIYIO CTPOKY MPOTPaMMLL.
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RanKM NpOrpaMMHposaHua Visual Basic,
Bnok-cxema Gambas u OpenOffice.org Basic
If Ycnoeue Then
Cepua 1
Cepua 2]
II Cepusfl | Cepun 2 ‘ End 1f
[ ]

Puc. 4.3. AnroputMmreckas CTRYKTYRA «BeTBABHMS»

KoHTpoasHEIe BONIPOCHI

1. B KaroM cayuae B ANTOpUTMHYEcKOil CTPYKTYPEe <BeTBJIeHMe» BhHI-
IOJTHsIeTes HOCAEROBATEIbHOCTb KoMaHT Cepus 17 Cepua 2?7

2. B xaxoM cayyae MOMKHO HCIOJb30BATE COKPANIEHHYK dopMy axro-
PHUTMHUYECKOH CTPYKTYDPH «BeTBAEHRE» 7

3aganng aasa camocg@%ir%ir.noro BLIMOJIHCHHSA

e o

4.2. 3adanue ¢ paseeprymoin omeemonm. Haueprats 610K-cxXeMy AI-
rOpRTMAYECKO CTPYKTYDBI 4 BeTBICHKE

4.2.3. AnropurMuyeckas cTpykTypa «snibop»

AJITOPDUTMHYECKAA CTPYKTYPa «BHIGOP» NpMMeHASTCA AN
peaTu3aAlMH BETBJICHHII CO MHOTIHMH BapMAHTAMH CepHil Ko-
MaHA. B cTPpYKTYDPY BEIOOPA BXOAAT HECKOJALKO YCAOBHE, KOTO-
pHle NocNeAOBATENLHO OPOBepAIOTCA. IIpA ICTHHAOCTH OAHOTO
u3 ycaosuit Ycoaroeue 1, ¥Ycaosue 2 u 7. . BEIIOJHAETCS COOT-
BeTCTBYIOIIAA HOCAeAOBATENLHOCTL KoMaHn Cepun 1, Cepun 2
u T. A. Ecid HM OAHO M3 YCJIOBHMI He MCTHHHO, TO BHIIOJIHACTCH
OoCAe A0BATELBHOCTE KoMaHa Cepua,
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B anroputMu4eckoii CTpykType «esiGop» BLINONHABTCA
OfHa U3 HECKONbKUX TOCNEAOBATENbHOCTEA KOMaMA

NP UCTUHHOCTWU COOTBETCTEYIOUEND YyCHOBMA.

AJITODUTMHYECKAA CTPYKTYPA <«BuIGOP» MoXeT OBITL HA~
IVIARHO IPEACTABICHA ¢ NOMOIILIO GJIOK-CXEMEI.

Ha samrax Visual Basic m Gambas, a Tax:kxe Ha s3bIKe
OpenOffice.org Basic onepatop BeIifopa HAUMHAETCA ¢ KIIOUYEBHX
cJoB Select Case, Ioc/Ie KOTOPHIX 3ANIMCHIBAECTCHA NepeMeHHAS
wmM BeIpakeHHe. Ilocse KIIOUEBLIX CJIOB Case 3AIHCHIBAIOTCA
YCIOBHA, B KOTOPHIX SaNAHHAA HNEPEMEHHAA WA BLIPAYKEHHAE
CPABHHEAETCA ¢ OIpeleeHHbIMA 3HaYeHNAMH. IIpu HeTHHHOCTH
OXHOTO M3 YCJOBUI BLIOTONHAETCA COOTBETCTBYIOHIAA CEPUA KO-
Mana. Ecan 5u oo U3 ye/IoBuil He MCTHHHO, TO BLINOJHAETCH
cepHUs KOMAHA IIOC/E KJIIUYEBOro CJoBa Else. 3akaHumpaercs
onepaTop KAUYeBLIMA cJIoBaMM End Select (pmc. 4.4).

f3biKv NpOrpaMMMpoORaNNS
Bnox-cxeMa Visual Basic, Gambas
1 OpenOffice.org Basic

Select Case BupaxeHue
Case Ycrnoeuel
Cepmal
Casea Ycnobmue2
Cepnaz
[Case Else
Cepmal
| Copunt| | copun2| [ Copun3| |ind select
t ) ¥

Pwe. 4.4, ATTOPUTMHYECKEN CTPYKTYPa «BbiGop»

o B cayuae oTcyTCTBHA CepHU KOMAHA, KOTOPYIO Heobxo-
AMMO BHIIIOJHATS NP JOHKHOCTH BCEX YCIOBHALN, HCOONb-
ayeTcs coXpalleHHass dopmMa ajrropuTMudecxolt cTpyk-

Typel «BuIGOp». B aToM cayuae B onmeparope BhIGopa
OTCYTCTBYIOT KJIOUEBBbie cJOBa Case Else H, cooTBeT-
CTBeHHO, IQCHEJOBATeNbHOCTH KoMaHA Cepus. Toraa,

@CJ¥ BCe YCJIOBHA JIOXKHBI, BEINOJHEHAE ONIEPATOPa BHI-

00pa 3aKAHYHBAETCA B IPOACXOAAT MEPEeXOA HA CNeAYIo-

WY CTPOKY NPOTPAMMEI.
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KorTpoasnsie Bopoch!

1. B KaroM cayvae B AATOPHTMHYIECKOH CTDYKTYDE « BLIGOP » BHIMOAHA-
€TCS NOC/AeA0BaTeIbHOCTE KOMAHS Ceputa 1?7 Cepun 27

2. B xaxoM cayuae MOKHO HCIOAB30BATE COKPAIEHHYIO (hOpMY aaro-
PUTMHYECKOIt CTPYKTYDhI «BLiGOp» ?

3aZaHUa I CAMOCTOATEALHOI'O BHIITOJHEHUSA

4.3. Badanue ¢ pazaeprymovim omeemon. HauepruTh ONOK-cxeMy an-
FOPATMHAYCCKOMN CTPYKTYDHL ¢«BBIGOD» .

4.2.4. AnropuTMHUYecKan CTPYKTypa «LluKn»

B anropETMRYeCKYIO CTPYKTYDY «LHKJ» BXOAWT CepHA Ko~
MAHJ, BHINOJAHSEeMAas MHOroxparHo. Takas IocjefoBaTelb-
HOCTH KOMAaHJ HA3LIBACTCH TEJOM UMK,

[InxauyecKne AITOPATMEYECKNE CTPYKTY PRI OBIBAIOT JABYX
THIIOB:

¢ IHKJ CO CHETYHKOM, B KOTODOM TeJIO ([IIKJIA BHIIOIHAET-

cA ompeaeNeHHOe KOJHYECTBO pas;

¢ IHKJ IO YCJIOBHIO, B KOTOPOM TeJO (HKJA BEIIONHAETCS,

OOKA HCTHHHO YCIOBHeE.

- — T —— e

i B anropuTMU4ECKOn CTPYKTYPE «LiMKA» CePUs KOMaHT,
g'_ (TeNo LMKNa) BHINOAHARTCH MHOMOKPATHO.

ITaxa o CUSeTUNKOM. AJMTOPATMAYECKAA CTPYKTYPa ¢ [AKJ
€0 CUETUNKOM» HCMOJLIVETCA, €CIH 3apaHee M3BECTHO, KaKoe
YHCAO DOBTOPEHHE TeNa HUKJIA HeOOXOAUMO BHITONHATE. ITurs
CO CUETIHMKOM MOMeT ObITh 2aHKCHPOBaH rpadHyecKH, c HO-
MOLILIO BIIOK-CXeMEI, & TaKKe 3AINCAH Ha A3HKAax Visual Basic x
Gambas n na s3sirke CpenCffice.org Basic ¢ ucmonrzopanneM omne-
paTopa nurJa For ... Next (puc. 4.5).
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CunrakrcHc oneparopa For, . .Next caeayiowmmii: cTpoka,
HAYMHAIOAACA C KJIIYEBOro ciopa For, ABIAETCA 3ATQJOB-
HOM IHMKJA, & CTPOKA ¢ KJIIOYEBHRIM CJIOBOM Next — KOHIOOM
OMEKJI8, MeKAY HUMH PAcnoJIaraloTca olepATOPH!, ABIIIOLIHE-
1 TeJIOM ITUKJIA.

B Hauane BRINONHEHHA IMKJA 3HAYCHHe HepeMeHHON
CueTunk YCTAHARJIABACTCA DABHBIM Hau3xau. IIpm xamkgom
«OpoXoAes NHKIA 3HaUeHUE nepeMeHHol CueTunk yReJIHYUBA-
eTcd Ha BeJJMYUHY Inara. Ecau oHO JOCTHrAST BEIMIMHBI KOH-
BHay, TO HHMKJ 34BEPHIAETCA, H MPOHCXOAHUT NepeXo] Ha clexy-
KIOYVI0 CTPOKY HPOrpAMMEL.

Aavixu nporpammmpoaanun Visual Baslc,

Bnox-cxema Gambas w OpenOffice.org Basic

For Cuerumk=Hau3Hau To KoH3Hau [Step war]
o

Naxt [CueTunx]

Puc. 4.5. Anroputmndeckan CTpyKTypa «LUMKN CO CHETYHKOM»

ITuea ¢ yeaosueM. AJTOPATMHYECKAT CTPYKTYPA «IHUKI €
YCIOBAEM» MCHOJIBLIYETCH, €CIH 3apaHee HEH3BECTHO, KAKOR KO-
JIHYeCTRO pas HeoOXOoAHMO MOBTOPHTE TEN0 NKAa. B aToM cry-
yae KOAWYECTBO IIOBTOPEHNN Tesla HUKIA 3aBHCHT OT HCTUHHOC-
TH yeaosnd. ITUKI ¢ yenoBneM MOXKHO OTOOPA3HTS ¢ HOMOIILIO
Ga0K-cXeMEl H 3aIIACATH Ha A3niKax Visual Basic m Gambas n na
assike OpenOffice.org Basic ¢ noMompbro oneparopa nukjaa Do
While...Loop (puc. 4.6).

IMocne raoueroro erosa While aannceIpaeTed YCIOBHE IPO-
JOMKeHHA THKJA. ITUKT PHNOMHACTCA, MOKA UCTHHHO YCIOBHE,
Kax ToabKO yelOBMe OpHMeET 3HAYECHNME «JIOQDb», BLINMONHEHHE
OAKIa 32aKOHYHTCH. ECIH YCI0BUE NPOACIIKEHHT IUKJIA CTOMT
nepeA TeJOM IHKJA, TO TAKON MK/ HASHIBAETCA IUKJAOM ¢ NPel-
YCAOBHEM.



OQ0i0RL AUMOPRTMEZIA A E H NPOrPAMMEPOBRANIS 119

. flasno nporpamiporativg Visual Basic,
Baok-cxema Gambas n OpenOffice.org Basic
S — Do While Ycrosue

Teno ymuxna
Locp

Prc. 4.6. AropuTMrdeckas CTPYKTYPA «UMKA C NPEenycnoBnem»

KoHTpoJAbHEIE BOIIPOCHI

1. B xarux c¢ayvasxX HCOONB3YeTCS ANTOPUTMHUECKAA CTPYKTYpa
«OEKJ CO CYUETIHKOM», & B KAKHX — AJATOPHTMHYECKAA CTPYKTYPa
«OUKJ C yCIOBHEM* 7

e

3agamua gas camof@;j@éﬁsnom BHIIOJHEHHSA

4.4. Badanue ¢ pazeeprymoin omeemon. Haueprurs G10K-cXeMBL A1T0-

PUTMHHECKHX CTPYKTY] «IHKJ CO CHETUHKOM» B <OHUKI ¢ YCIOBH-
€M»,

4.3. NepeMmeHHbie: TN, UM, 3HaYeHue

B asukax Visual Basic u Gambas u B asuke OpenOffice.org
Basic mepemMeRHBIe HCIOABIYIOTCA AN XPaHeHUA K 06pPaGoTKH
JAHHBEIX B IporpaMMax.

IlepeMeHHHE 3aJaIOTCR HMEHAMM, ONPeAeNANIHMH 06-
JIACTH ONEPATHBHON NAMATH KOMNBIOTEPA, B KOTOPEIX XPAHAT-
Ccq BHATeHHA NepPeMeHHBIX., 3HAYeHHIMH NepeMeHHBIX MOTyT
OLITL ZaHHBICe PASAHYHBIX THNOB (lle/ible MAM BellleCTBEHHBIE
YHCeIA, HOCIEAOBATEILHOCTH CAMBOJIOB, NOTHYECKHE 3HAYCHAR
HT, A.).



120 Trana'd

NepemMaHHan B NPOrpaMme NPEACTABNSHE MMOHEM W
cyxuT ana obpalleHnA K AaHHBIM ONPeASNeHHOT O
TMRA, KOHKPETHOE 3HAMOHMS KOTOPHIX XPaHWTCA B
AYeiKe ONepaTUBHON NaMATK.

Tun nepemenmoi. THH IDepeMeHHOH onpejeNAeTca THUIIOM
AAHHBIX, KOTOPbIe MOTYT OLITH 3HAUSHUAMH NepeMeHBOM, 3HA-
YEeHNAMH IepeMeHHEIX YHCJIOBbIX THIOB By te, Short, Integer,
Long, Singla, Double ABAAIOTCH YRACAA, JOTHYECKOro THIIA
Boolean — 3HA4YeHHA <HCTHHA» (True) WIH «J0Kbs (False),
CTPOKOBOro TANA String — mNOCHEAOBATENEHOCTH CHMBOJIOB,
OGosHaveHNA THNOB NMEPeMEHHEIX ABIAITCA KJIIOUeBHMHA CIO-
BaMH ASHKA B OO3TOMY BHIAEIAIOTCA.

Jlaannie pagAATIHEIX THNOB TPeGYIOT AN CBOEr0o XPaHEHHA B
ONEPATHBHOI DAMATH KOMIBIOTEPA PASIATHOS KOINYECTBO AYe-
er (6aitros) (Tabu. 4.2).

Tabnuiia 4.2. TANLI NOPOMEHHbLIX

Visual Gambas | Open- Sarmmimae- | ANanasoH SHAMSHWH

Basic Office.org | man

2005 Basglc NAMATL
LlonouncnoHHme NepemeHHbpie

Byte Byta 1 Gait or0po 255

Short Short Integer |206aiita o1 -32768 po 32767

Intager |Intager |Long 4 Gaitta or-2 147 483648
A0 2 147 483647

Long Long 8GaitTor | 0T-9223 372036 854 775808
A0 9223372036854 775807

NepemMonHe ¢ NAKRMOWSHA 3aNATON
Single [Single |Single |406aima or-1,5-10*%n03.4. 10%,
7-8 3Haqauy; uudp
Double |Float |Double |B6aiiroe |[or-5,0-102%a01,7-10°",
15-16 anavawmx uwhp
Decimal Float |16Gaimos |or1,0-1020017,9.10%,
28-29 anayatiax Lwhp

CTpoKosble NEPOMEHHME

String |String |String |286altax |or0po655353Hax08 & KONMPOBKE
xomuacTeo | Unicode. {B asbike Gamhas 1 Gaifr
CHAMBONGCE | HACUMBON B KoaMpoake ASCH. )

JlorMvecxkuo NepoMoHLiG
Boclean I Boolsan | Boolean |26afita | TrusWihFalse
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Hma nepeMennoit. HMeHa nepeMeHHEIX onpeAeaaioT obaac-
TH ONEePATHBHON NAMATH KOMIBIOTEpA, B KOTOPHIX XpaHATCH
3HAYEHMA NepeMeHHEMX. HMa kaxpoii nepemernoit (maeaTHdH-
KATOp) YHUKANBHO A He MOYKeT MEHATHCHA B IIporecce BhINOJIHE-
HHA OporpaMMbl. B paccMATpHBAEMHEIX A3SHIKAX AMA OEpPEMeH-
HOil MOMET COCTOATH H3 PAIMYHRIX CHMBOJIOB (JIATHHCKHE H
PYccKHe 6YKBBI, DAMPH H T. 4.), HO AOKHO 00A3aTe/IbHO HAYH-
HATBCA ¢ OYKBEL I He JOJIXKHO BKJIIOYATH 3HAK TOYKA «.». Komu-
YeCTBO CHMBOJIOB B HMEHHA He MOKeT O6HITE Gonee 1023, oauaxo
IJIA yA06eTBA 0OBIMHO OrPAHAYHEAIOTCA HECKOJBKIMH CHMBOJIA-
MH.

O6naBiaenue nepeMeRHNX. Heo6x0aANMO 06BABAATL Hepe-
MeHHEe, ANA TOro YToOBl HCMOMHUTENb NPOrPaAMME! (KOMITBIO-
Tep) «NOHHMAJ$, IEpeMEeHHBIe KAKOI'0 TAOA ACHOJBIVIOTCH B
nporpaMMe.

JAnga ofbABJeHHS OepeMeHHOH HCIHOJbLIYETCA ONepaTop
o6naBIeHNa nepeMenHEIX Dim, C DoMoOITRIO OFHOTO OOEPATODA
MOKHO 00LABUTE CPASY HECKOJBKO NMepPeMeHHBIX, HaTpuUMep:

Dim A As Byte, B As Short, C As Single,

D As String, G As Boolean

IIpucBanBanie NepeMeAHMM 3HAYCHNIH. 3aaTE ITH HaMe-
HHTE SHAUEHHE NePEeMEHHON MOMKHO ¢ IOMOINBIO OIEPATOpa
npuceanBagia. IIpn BHIOOJHEHNN OIepaTOpa NPHUCBANBAHHASA
InepeMeHHASA, HMA KOTOPO YyKasaHo cJieBa oT 3HAKA PABEHCTEA,
NMOJyuaeT 3HAYEHHEe, KOTOPOe HAXOANTCSA COPABA OT 3HAKA Pa-
BeHeTBA. Hanpumep:

A = 255

B = -32768

C = 3.14

D = "uHdpopmaTuka"
G True

3rauenue nepeMeHEHON MOMET GHITE 380AHO THCJIOM, CTPO-
Koit HIH JOTHYEeCKHUM 3HAYEHHeM, 8 TAKAe MOKeT OHTEL Opea-
CTABJIEHO ¢ NOMOINBIO APAPMETHYLCKOTO, CTPOKOBOrO HJIH JIO-
THYECKOTO BBIPAIKEHHA.

IIpoanann3aupyeM Opouece BHIMIOIHEHNS MPOTPAMMEI KOM-
ObIOTepoM (A5 oNpeAesIeHHOCTH 3anmucaHHOolt Ha ssuike Visual
Basic). ITocre 3amycka MpoeKTa onepaTop o0bLABIEHUA MNepe-
MeHHEIX Dim OTBeZieT B ONePATHBHOM MAMATH AJA X XPAHEHHUSA
HeoOXOANMOe KOJMHYeCTBO A4eek (Taba. 4.3):

® 1A nenol BeoTpHLaATeNIBHOM NepeMenHoii A oany sueliry;

e IS IeJOYnCIeHHON mepeMeHHo B aABe Adeliku;
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e InA OepeMeHHON ONHHADHOH TOYHOCTH C ueTHIpe sueii-
Kn;

e g cTpOKOBOI nepeMeRHoOH D 0 ABe ATeKN HA CUMBOJL;

¢ IA JIOrHYeCKoil nepeMeHHON G aABe AuelikH.

Talnuya 4.3. 3HaYEHUA NOPEeMeHHLIX B ONOPATUBHON NaMATH

Hun OnepaTHBHAR NAMATL
nepeMeHHodH Homepa susex BHAYOHNO NOPOMeHHON
A 1 255
B 2-3 -32768
c 47 3,14
D 8-29 MHbOpMaTHRA
E 30-31 Trus

Taxkum offpazoM, B HaMATH JJAA XpaHeHNA 3HAvYeHMIT epe-
MeHHEIX Gyaer orBeAeHa 31 Aweidina, HAaTpHMep, aveHKH ¢ 1-if
no 31-10.

KonrTpoasHbie BONIPOCH

1. B 4eM COCTOHT paszHHIA MeXY THOOM, HIMeHeM H aHAYeHHeM mepe-
MeHHOH?

2. Kaxue oCHOBHEIe THNIN NEepPeMeHHBIX HCIOABIYKTCA B ASHKE Mpo-
rpamMmupoBaHna Visual Basic 2005? Gambas? OpenOffice.org Basic?

8. Ilouemy peroMeHAYeTEs OOBLIBIATE NePEMOHHEIE PSR AX HCIOAb-
30BAHUEM B mporpaMme?

3anamus A% camocxPgRbA

4.5, 3adanue ¢ kpamxum omeemon, OupeAenuTh KOAHYECTBO SIeel
ONePATHBHOM NAMATH, He0GX0ANMOe AN XPaHeHNs 3HAYEHHN ne-
PeMeHHEIX NepBEIX ceMH THIOB sanka Visual Basic, nepeuncaen-
HuIX BTaln. 4.2,
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4.4. ApnpmerTunyeckue, CTpoKkoBbIe
U IOrMYecKkue BbipaXeHus

ApundMeTnueckHe Bupamennsn., B cocrap apudmerudec-
KHX BhIpaKeHHHi MOryT BXOLUTH IlepeMeHHble YHCA0BOTO THOA,
9YHCJIE, SHAKH ApAPMETHICCKAX ONEPAIINH, A TAKKe MATEMATH-
YyecKHe QyHKINAA,

IMopsagox BeraucaeHHA ApHMeTHYECKHX BHPaKeHHH Ipo-
H3BOAWUTCHA B COOTBETCTBHH ¢ O0IMEM3BeCTHHIM NOPAAKOM BbI-
NONHEeHHUA apudMeTHYECKHX onepanuii (Ro3BeJileHAe B CTeNeHb,
YMHOYKEHAE HJIH JejeHHe, CIOXKeHHe WIH BHYHTAHHE), KOTO-
PHIf MOMKET H3MEHATHCA C IOMOINBI CKOGOK.

CrpoxroBrnie BRpameHna. B cocTaB CTPOKOBBIX BBIpAKEHHH
MOT'YT BXOJHTE OEePeMeHHEIE CTPOKOBOrO THIA, CTPOKH (IociTe-
AOBATEIBHOCTH CHMBOQJIOB) A CTPOKOBBIE (PYHRIINN.

Haj uepeMeHHBIMH CTPOKOBOIQ THOA M CTPOKAMH MOXKET
OPOMBBOAHTLCHA OOEpAIIMA KOHKATeHADHMH. OHa of0BepguHAET
CTPOKH HJIN 3HAYEHHA CTPOKOBEIX OePEeMeHHBIX B €AHHYIO CTPO-
KYy. Onepanus KOHKaTeHAIUH 0JO3HAUYAETCA SHAKOM ¢ +» , KOTO-
DEI# He caefyeT OYTATE CO 3HAKOM CHOKeHHNS Yucesa B apudme-
THYECKAX BHIPAKEHHMAX, HIAHA 3HAKOM «&»,

*Jlorrueckne BHIpAXKeHENA, B COCTAR AOrAYECKAX BEIPANKE-
HH#A MOT'YT BXOAHTD JOTHYECKHe IepeMeHHEIE, JIOTHYeCKHe 3Ha-
TeHHS, OOEPATODH CPABHEHHA YHCEN U CTPOK, A TAKKe JOTHYeC-
KHe onepanmun. JlorHuecKHe BRIPAK€HHA MOrYT OPAHHAMATEL
JAAIb ABA 3HAYEHHA: True (MCTHHA) ¥ False (JIOXKE).

QuepaTophl CpDABHEHHA =, <, >, , <= H >= CPABHUBAIOT BHI-
pakeHHe B JIEBOH HacTH OIlepaTOpa ¢ BHIPAXXeHHEeM B IIpAaBOM
YaCTH OHEPATOPA M IPEACTABATIOT Pe3yABTAT B BHe JIOTHUEC-
KOTO 3Ha4YeHNA True UIH False. Haopumep:

5 > 3 = True; *an = "p" = False

Han aneMeHTAME JOTHUECKHX BHIPAMKeHHH MOTYT IIPOH3BO-
AHTHCA JIOTHYECKHE OEPAIlAH, KOTOphle HA A3BIKAX mporpaM-
MHpOBAHHA 0003HAYAIOTCA CHAEAYVIOONIUM ofpazoM: JIOTHIECKOE
YMHOXMeHHe — And, JOrHYeCKoe CJI0KeHHe — O H JIOTHYecKoe
orpuoaare — Not. [Ipm sanmcH c/IOMKHEBIX JOTAYECKHX BEIDA-
KeHUH nenonbayloTea ckobku. Hanpumep:

(5 > 3) And ("A" = "B") = False
(5 » 3) Or ("A" = "B") = True
Not (5 > 3) = False
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KoaTpoiabHbie BONPOCHI

1. Karue 21eMEeHTBI MOTYT BXOAATS B COCTAB ApM(METHUECKHX, CTPO-
KOBBIX W JJOTHYECKHAX BEIpaXKeHHH?

4.5. DyHKLMN B A3bIKaAX
06HEeKTHO-OPUEHTUPOBAHHOIO
" NPOLEeAYPHOro NPOrpaMMUpoBaHunea

IloraTHe (PYHKIKH B ASEIKAX NPOrPAMMUPOBAAAA GIMSKO K
nOoHATHIO GYHKIMH B MaTeMaTHKe, PYHKIMT MOMKET HMETE OEHH
wm Gogee aprymenToB. Ilas kamaoro Habopa sHadenuii apry-
MeHTOB MOYKHO ONpefe/INThL 3HauYeHHe (pyHKIHH. B nporpaMMn-
POBAHHH TI'OBOPAT, UTO (PYHKIUA BOZERpAIIaeT CBOe 3HaueHHe,
€CJIN 38FAHEI SHAYEHHSA ee apryMeETOB. OYHKOUK O6BIYHO BXO-
BAT B COCTAB BHIPAMKEHHIl, 3HAYEHAA KOTOPHIX OPHACBAWBAIOTCH
nepeMeHHBIM.

QyHKIHE MOTYT GLITE pA3/IMUHBIX THIIOB; MATeMATHUYECKHKe,
CTPOKOBEIE, BBOZA H BLIBOZA, FATHI ¥ BpeMmenn u ap. Tun ¢yak-
M ONpeAeNAeTCd BOZMOMHBIMH 3HAUEHHAMH APIYMEHTOB H
sHaveHHeM GyHKIuY. B MaremaTHuecKHX GYHKONAX 3HAYEHAA-
MH KAK APTYMEHTOB, TAK H QYHKIAH ABIAIOTCA YACIA.

MaremaTwueckne pynxumn. B asnike Visual Basic 2005 Ma-
TeMATHYECKHE (PYHKIMH DEASHIYVIOTCH ¢ OOMOMIBIY METOJOB:
cHHYC Math.Sin{}, KocHHYC Math.Cos(}, KBaAPaTHEIH KO-
peHp Math.Sqrt ()} ;m Ap.

B saseike Gambas u asuke OpenOffice.org Basic maTemarn-
yeckMe QYHKIHUH PealHayIOTCH ¢ HOMOUIILI) YMCHOBBIX PYHK-
optii: cuAyce Sin () , KocuAyce Cos () , KBAAPATHBIA KOPeHb Sqr ()
H AD.

Crporossie pyrrman (Tabi. 4.4). B cTpOKOBBIX GYHKIHUAX
CTPOKAMH ABJAIOTCA Ju(0 apPryMeHTHI, 6O BO3BpalllaeMble
dyERIMAMN sHavenus. B sarnike Visual Basic 2005 u saskike
CpenCffice.org Basi¢ cTpoKoBble GYHKIHA ONEPUDYIOT JAHHBI-
MU B KogupoBKe [nicode, a B Asbsike Gambas — B KoIHpOBKe
ASCII,
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PDYyRKIHUA BHPe3aHMA AeBOd moJCcTPOKH Left ().
B ¢yHKIMN BLIpesaHnd NOJCTPOKH (d4acTH cTpokH) Left (Crpoka,
Inuua) snavenneM GYHROIUHM ABAASTCA NeBad nogeTpoka. Ilog-
CTpOKA HAYHHAETCA OT KPalHero JIeBoro CHMBOJA APTYMEHTa
CTPOKAa H AMeeT KOJIMYeCTBO CHMBOJIOB, PABHOE 3HAYEHHIO YHC-
JIOBOT'O APryMeHTa [yuHa.

PyHKNHA BLIpE3AHAA NPABOM mMoAcTpoKH Right ().
B ¢yHKOUHM BHIDe3aHHA MOACTPOKH Right (Crpoka, Jnmua)
3HAYEeHHeM (DYHKIMH ABJAETCA npasaa nojcTpoka. [loacTpoka
HAauYHHaeTca OT KpaliHero IpaBoTo CHMEOJIA APTYMeHTa CTpoka
B HMeeT KOJHYecTBO CUMBOJIOB, PABHOE 3HAUYCHHK) YMCJIOBOTO
aprymeHTa JiomHa,

PYHRKIOHUA BLHIPE3aHKA OPONIBOALHON MOACTPOKH
Mid{(). B ¢YHKIUH BHIPE3AHNA NOACTPOKH Mid (Crpoka,
Nosuuna, OmmHa) sHAYeHHeM (PYHKIMH ABJAETCA NOACTPOKA.
Ioacrporka HauuMHAETCA ¢ CHMBOJA APTYMeHTa CTpoka, MO3U-
OEA KOTOPOTO 3ANAHA YHCJIOBRIM APTYMEHTOM llosuumsa, B HMe-
eT KOJHYecTBO CHMBOJIOB, PABHOE 3HAYCHHUIO YHUCJOBOTO apry-
MeHTa Imina,

PyHKONA onpeleIeHHA AJHHB CTPOKH Len ().
B ¢pyHKLHM onIpedesieHns ATHHLI CTPOKY Len (CTpoka) apryMen-
TOM ABJAACTCSA CTPOKA CTpoka, 4 BOIBpalllaeT (hYHKIMA IACIOBOE
SHAYEHVE JUIMHBI CTPOKH (KOJIHUYECTBO CHMEQJIOB B CTPOKE).

Dyaxona Asc (). ®yHkImA Asc (CTpoKa) OCyIIecTRIA-
eT Opeofpa3oBaHHe CTPOKH B YHCIOBOH KOJ ee MepBOTO CHMBOJIA,
AprymMeETOoM PYHKIMA ABIAETCA CTPOKA, & 3HAUCHHEM — YHCIO.

®yaruua Chr {) . Pyaxnua Chr (Yucno) ocymecTBIA-
eT npeoOpasoBaHHe YHCJIOBOTO KOAA B CHMEBOJ, ADPryMeHTOM
dyEKIEE ABIAETCA YHCIIO, 4 3HAYCHHEeM — CHMBOJ.

Ta6nuua 4.4. CTPOKOBbI@ GYHKLIAU U MX IHAYCHUN

. Jnavenne

Rauk Visual Basic 2005 fAswk OpenOffice.org Basic DYHKLMN
Microsoft.VisualBasic. |Len{"&ur") 3
Len (" Gur")
Microsoft.VisualBasic., |Left ("KunoSahr",4) "Kuno®
Left (" KunoBanur", 4)
Microsoft.VisualBasic. |Right ("KunoGaiiT",4} "Sanar"
Right (" KunoSanr", 4)
Microsoft.VisuvalBasic., |Mid{"undpopmaTura”, 3,5} "dpopua®
Mid{" undopmaTuka", 3, 5}
Microsoft.VisualBasic. |Asc({"u") 232
Asc ("u")
Microsoft.VisualBasic. |Chr(255) rpt
Chr (255)




126 Tnama 4

DyHxIRH BBORA/BKBOAA NaRNEIX. B Visual Basic 2005 u s
assike OpenOffice.org Basic aJta BBOAA ASHHEBIX MOXKET HCIONXE-
30BATHCA GYHKIUA InputBox ()}, KOTOPad NO3BOJAAET BBOARTE
JAHHBIE ¢ IOMOIIBIO JHAJIOTOBOrO OKHA BBoAa {(puc. 4.7).

AprymerTamMmn sToili pyHKONA AB-

JAIOTCA JBe CTPOKH: "CooGueHne" H X

"3arosnopok”, 4 3BHAYeHNEM YHKIINH Coobiuenne IE
ABNAETCA CTPOKA, BBEOASeHHAA IIOJIB30O~

BATENEM B TEKCTOBOE IIOJIE: OTmena
A = InputBox ("CooGueune,
"3arooBor")

Ecnu moap3oBaTeNk BBEAET CTPOKY
B TEKCTOBOE NOJe H IMEeJIKHET MO KHOII-
Ke OK, To suauenneM GyHKIHEK cTageT Puc. 4.7. Qnanorosoe
CTPOKA, BBeIcHHAA NIOJbL3OBATENEM B OKHO BE20AA PYHKLMK
TeKCTOBOE mnose. Ecam moan3oBaTensb InputBox {)
MIENKHET 00 KHOOKEe Omaena, TO 3Ha9eHHeM GYHKIHA CTAHET
nycrasd cTpoka "",

B aswixe Visual Basic 2005 u B asure OpenOffice.org Basic
AAA BBHIBOAA HAAHHBIX MOKET WCHOJB3OBATHCA (QYHKIIUA
MsgBox (). 274 QYHKIHA MO3IBOIAET BHBOAWTHL coofmenEnda ¢
MOMOIIBI0 OKHA coolmennii, HA KOTOPOM MOXKHQ DaA3MECTHTH
onpeAejicHHEH HaAGOP KHONOK M HHPOPMAIMOHHBIN 3HAYOK O
THIIe COODINeHUA:

MsgBox ("CooBmenne" [, UmcKoml+UmucKon2]

[, "3aponoBok™]}

ApryMeHT "CoofiueHne"” BHEIBOAHTCH B OKHe coobmenuii,
aprymenT UYncKonl+UncKon2 onpeAcnseT BHEUTHUI BHJ OKHa,
A CTPOKA "3aronoBor” BHIBOZHTCHA B CTPOKE 3aI'0JMOBKA OKHA.
Iocnenune ABa apryMeHTA HE ABIAIOTCH OOA3ATEILHRIMA,

HeoGaszaTensHble 4acTH HPOrpaMMHOTO KOJA 3AKJIIOYA-
I0TCA B KBAAPATHBE CKOGKH.

HanpumMep, ana GyHRIUN MsgBox ("Coobmerme™, 48 + 3,
"3aronopok") OyAeT BHBefeHO CAeAVIOINee OKHO coolmeHnil
(pme. 4.8).

ocmmee S
il it
T R

Pwc. 4.8. Jvanoroeoe 0KHO COOBILEHUA HYHKUMKU MsgBox ()
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Snavyenune, Bo3BpamaeMoe ¢yHEOMel MsgBox (), 3aBHCUT

OT TOrO, KaKasd U3 KHONOK HA OKHe coobmeHni# OLina HaxXarTa
{Taba. 4.5).

Tabmua 4.5. 3navetina GyHkumn MsgBox ()

HaxaTan KHONKE 3HaveHns DyHrn
OK

Ormeta
Cron
ffoBTOPMTE
flponycruts
da

Her

- ||| N =

Onnako B aamxe OpenOffice.org Basic ana BHBOAA JaHHEIX
YacTo A0 CHX OOP MCTIOAB3YyeTCs onepaTop Print, KoTopHil BLI-
BOZHT CTPOKH WIH YACJOBLE BEIPAMKEHNS, PASACICHHEIE 3AA-
TOH MR TOUKOH C 3anATOH, B AUAJNOIOBOM OKHE,

B asnirax Visual Basic 2005 n (Gambas gnsa BBoZa | BEIBOA
AAHHBIX YAINE ACOOJB3YIOTCH BJEMEHTHl YNPABJeHHAA rpadu-
YecKoTo HHTepheiica,. /[na spoja AAHHEIX UCHOOAL3YETCA DJle-
MeHT YIPaBJeHUA meKcmosoe noie TextBox, a ANA BHIBOAA
JAHHREIX — 3JIEMEHT YIPaBIeHHA Memika Label,

DyHrINN ZAaTH K BpeMeHH. B Aznkax Visual Basic 2005 u
Gambas u B asmke OpenOffice.org Basic cymecTByiorT GyHRIAM
AaTH M BpeMeHH. 1A onpeaeleHHOCTH PACCMOTPHM DYHKONH
JAATH B BpeMeHW, OPAHATHE B as3uKe Visual Basic 2005,

$yaKINA Today BOSBpallaeT 3HAUeHHe TeKymeit AaTH, Ko-
TOpoe MO’KHO IPHCBOUTH ODEpPeMEHHBIM THOA Date. 3HaYeHHe
JaThHl OpeAcTABIsAeTca B BHOe TPOoHKH umcesa #4ucno/Me-
cau/Ton#, pasgeleHHBIX 3HAKOM «/»,

Pyaxnua TimeOfday BoSBpallaeT 3HAYEHHE TeKYIIEro
BpeMeHH Tuna String, KoTopoe MOMXHO BHBECTH HA HAAONCH,
3HaueHNe BpeMeHH IpPeACTABJAETCA B BHAe TpolKH uHcen
#Yack: MuHyTH ; CoKkyHOE#, PA3AeIeHHEIX S3HAKOM «:».

P$yaxnuA Now OJHOBPEMEeHHO BOZBpAIIlaeT 3BHAYCHUE TeKy-
el AATHI M TEKYINEro BpeMeHH.

Oyarnuda DateDiff (DateInterval,Day, Datl, Dat2)
BOBBpAINaeT PA3HOCTDL 3HAYeHH T apryMenToBs Datl, Dat2, pas-
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HYI0 KOJHUYeCTBY JAHeli mexpy patamn. IlepBmifi apryMeHT
PateInterval,Day 3a78eT efUHHIY U3MEPEeHHA BpeMeHH.

KonTpoasHanie BONPOCHI

1, Kakoil THI JaHHKX MOI'YT HMETh APTYMEHTH K BOIBPAIIaeMRIe 3HA-
UeHMA MATeMATHYECKHX byHKmmii?

2. Kaxroif THII AAHEBIX MOT'YT HMeTh APIYMEHTHL H BOZBDANIACMEIC 3HA-
YeHHA CTPOKOBLIX dyHKIHii?

3. Kakoit THO ZAHERIX MOTYT HMETh APTYMEHTH H BOSBpAIIACMEIe 3HA-
yeuna ¢pyHKUUE pBOSA M BRIBOAAT

4, Kaxoif TAO ZaHALIX MOT'YT HMETL API'YMEHTHI H BOZEPAIAEMEIC 3HA-
YeHRA PYHKIMIT AATHI H BpeMeHn?

4.6. OcHOBbI 00BEKTHO-OPUEeHTHUPOBAHHOINO
BU3YaNnbHONo NPOrpaMMmMpoOBaHuS

HOpoexr (Project). C oanoii cTOpoHNI, cHCTEME 06BEKTHO-
OPHEHTHPOBAHHOTO BU3VAJIBHOIO MPOTPAMMUPDOBAHHEA ABISAIOT-
¢ CHCTéMAaMH NPOTPAMMHPOBAHNSA, TAK KAK IIO3BOJAIOT KOTH-
POBATH AJITOPHTMHE Ha 3TOM A3bIKe. C Apyroii cTOPOHEI, CHCTe-
MBI 06ELeKTHO-OPHEHTHPOBAHHOIO BH3YANLHOI'O IPOrpaMMApPO-
BAHMA ABIAIOTCH CPeAAME NPOSKTHPOBANNYA , TAK KAK [TO3BOJIA-
10T OCYUIECTBJIATH BA3YAIbLHOE KOHCTPYHPOBaHHe rpadudecKo-
ro nETEepdEiica,

PesyabTaToM OpoLeccOB OPOorpaMMUPOBAHHA H KOHCTPYH-
DOBaHHA ABIAETCH NPOEKT, KOTOPHI ofLeaunsaer B cebe mpo-
rpaMMHEIE KoA u rpagmuecKuii nuTepdeiic, CucreMu ofneKT-
HO-OPHEeHTHPOBAHHOTO NIporpaMMupoBaHus Visual Basic u
Gambas cozep:xaT 1 HHTEPOPETATOD, H KOMIIUAATOD, [IOSTOMY
OPOSKTHI MOT'YT BHITTOJIHSTLCA B CAMON CHCTEME, A TAKMKE MOT'YT
OnTE OpeoGpA30BAHEI B BPHAQMKEHHA, KOTOPHIE BRIIOXHAIOTCS
HeNoCPeACTBEHHO B onepanonHoi cucreMe Windows.

T'padpuueckmii marepdeiic npoerra, I'padnuecknit uuTep-

delic neobxoguM ANA PeaJu3alHM MHTePAKTUBHOrO AMAJIOTa
TMOJIB3OBATENS ¢ SANYINeHHBLIM Ha BLITIOAHeHUe MOTOBRIM OPOCK-
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roM. OcHOBOH Ana cosftanua rpaduueckoro HETepdelica paspa-
6aTEIBAEMOTO IPOSKTA ABIACTCA O0BeKT hopma, KOTOPAA IPek-
crapaaer coboff OkHO, HA KOTOPOM pasMeINalTCa APYTHE
O0'LEKTHI — 3JME€MEHTH YIPaBJICHHMA.
INeMeHTH yupaBieHHA

(pmc. 4.9) umeloT pasINTHOS m'{“ "mm

HA3HAUeHHe B TIpadHYecKoM [ 3
unTepdeiice npoerra. Texcmo- gk
evte noaf (TextBox) HCHONB3Y- .. R 2

H0TCH JUIA BBOJA M BRIBOJA JAH- o L'f‘
HEIX, Memicu (Label) — pmna

BRIBOAA AAHHBIX 0 MOACHHUTE B .0 . f' oo
HBIX TEKCTOB, zpagpuueciue ... . " -0 geguq |00
okna (PictureBox) — ANaA BR- 0 '—l

BOJA rpadHKH, KHONKU
(Button) — mua samycka o6pa- Puc. 4.9. 31emeHTH ynpaBrReHUA Ha
GorunkoB cOGRITHIE. hopme

Goit dopmy, Ha KOTOPOW pas3MelleHbl SIOMOHTBI

m} Ipadumveckuii nutepdeiic npoekTa NPEacTaBNseT co-
- ynpaBneHus.

BrayansHoe KOHCTPYAPOBAHNE I'DadhudecKoro naTepheiica
TPOEKTA COCTOUT B TOM, UTO HA (JopMe ¢ HOMOIILIC MEIIN «PH-
CYIOTCSE» Te WIK UHBIC 9JIeMeHTH ynpasieHusa. Brfpas mesra-
KOM MBIHIBIO HA ITgreAu 003€Kmos HyKHBIH 3JIeMEHT, MK MO-
JKeM MOMECTHTE ero Ha (opMy paspabaThiBaeMoro MpoeKTa.
ITponece pasmermmenna Ha dopMe DICMEHTOB YOPABJICHHA aHA*
JIOTHYEH PHCOBAHHUIO rpatdhHuuecKUX IPUMHTHEBOR ¢ HCIOAbL3OBA-
HHeM rpadHIecKoro pejaKTopa.

0O61erTEl (Objects). Kak KOHCTpYHpPOBaHHe rpadpuUeCcKOro
unaTepdelica, TaK H pazpaloTKa IPOrpaMMHOIC KOJa Gazupyercsa
HAa MCNMOJABL3CBAHUH NPOrpaMMHabX ofnerton. Kaanlil o6perT
oGJIaagseT oOpefe/ieHHRM HaGopoM CBOMCTE H MOMKET HCHOAL30-
BATH ONpeAesIeHHbIe MeTOME 06paboTku Jannbix. EcaU rosopuTs
00 pa3Hg, To OUBEKTH — 3TO CYHIeCTBHTENLHEE, CBONCTEA OO~
eKTA — 9TO NPHJIATATENBHBIE, A METOAB OOBEKTA — BTO MIATO-
JIBI.

{rm fporpaMMHbie ofsexTes oBnagalT ceoiicTRaMKU U

MOFYT UCTIONBEOBATE MeTOABE 0BpatoTKK BaHHBIX,

&  Hudopmaruxa  HKT 9aa
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OGBEKTHI MOT'YT PEarApPOBATH Ha BHeIHHe cOOBITHA.

Knacenl o6beKTOB ABIAKTCA «I1a0JIOHAMHM», ONPEAE/IAIO-
muMH HaGopel cBOifcTB, MEeTONOB M COGLITHIL, IO KOTOPEIM CO-
agaroTca 00beKTH. OCHOBHBIMH KIaccaMHi 06LeKTOB ABJIIIOTCI
o0 beKTH, pearuayoinue rpadhuvecknii naTepdeiic IPOSKTOB.

O0TeKT, CO3DAHHLIN N0 «malJcRY» KJacca 00beKTOB, AB-
JIfeTeA SK3eMILIAPOM KIACCA I HACHEAYeT Bech Habop CBOHCTB,
MeTOROB H cOOBITHII magHOTO KJIacca. Kamawnit skaeMnoasp
KJIacca O0BLEKTOB MMEET YHHKANLHOE As AHHOTO KJIACCA MMHA.

Hanpumep, Ha 0CHOBe KJacca 00bexToR opxa (Form), Ko-
TOPRIA ABIAESTCA OCHOBOH ANA CO3AAHNA rpaduuecKoro HHTeP-
theiica IpoEKTA, MOYKHO CO3AABATE SK3EMILIAPH 06LeKTOB dop-
M3, KOTOPEIE TOJNYIAOT UMeHa Forml, Form2 H T. A,

Croitctsa o6nexTa (Properties). Kaxpgnii xinace o6beKTOB
ofnanaer ompeAeNeHHBIM HAGOPOM cBOMCTB. Tak, HADpHMeED,
KJIace 00BeKTOB Form obafaeT HeCKOJILKAMH ASCATHKAMH Da3-
JUYHRIX CBOMCTB, KOTOphle ONMPeAEaAIOT pasMephl obbeKkTa Gop-
MQ, €€ IIBET, OOJIOMKeHHe Ha 3KpaHe MOEUTODA K T. J. (Tadn. 4.6).

TaGmua 4.6. Hexotopule ceolicTea ofvexra Ppopma

SHaueHne

CaoiicTeo 110 YMOMSHNIO KoMMeHTAPHA

Name Forml Hma 06BeKTa, NCNONTbIYeTCH B NPOrpaMm-
HOM KoAe Ans oBpalleHUs K obbexTy

Text Forml Texct b IeBOM BEPXHeM Yy GopMbl

BackColor | Control Cepifi upet goHa GopmMbl

Font MS Sans Serif, | LUpwdT, eroHavepraHue n pasMep

OORaHN, B

PaznuyHEle SK3eMIIAPH Kiacca ofbexToB ofnagaior oau-
HAKCBEIM HaGOpOM CBOICTB, OJHAKO 3HAYEHMA CBOHCTB ¥ HHUX
MOrYT QTIHYaThCA. IlepBoHATANBEHEIC ZHAYEHUSA CBOIICTE OOL-
€KTOB MOMKHO YCTAHOBHUTL ¢ HCMOJNL3OBAHMEM IHAJOTOBOTO
orxHa Caoitemea (Properties) cucTeMEl IPOTPAMMUPOBAHUA (CM,
npaKTHYIeCKYR padoty 4.1).

Tat, Ana 06BexTa Popra Forml MOMKHO YCTAHOBUTD Tpeby-
eMoe sHaueHHUe noGoro ceoiferpa. Ina 3Toro HeoSXOOUMO BBI-
6paTh CBOMCTBO M3 CIINCKA M H3MEHHTDh €T0 3HAYCHHE,

3HaueHUA CBOMCTE O0BLEKTOB MOMKHO H3MEHATDH B TPOrpaM-
MHOM Kofe. JIna npucpanBanuda cBolicTBY 06LeKTA HOBOTO 3HA-
YeHHS B JIBOH YaCTH CTPOKH MPOTPAMMHOTO KOAA HEOGXOANMO
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YKa3aTh UMA o6EeKTA M 3aTeM HAa3BaHUe CBOMCTBA, KOTODKIE B
COOTBETCTBHH € IPABAJIAMHE TOYeYHOH HOTANMH pasfeNdioTcA
Mex Ay coboif rouxoif. B mpaBoit gacTH cTpokH HEOGXOAUMO 38-
DHCATP KOHKDETHOE SHAYEHHE ¢BolicTBaA:

@ OfpexT ., CROMCTBO = SHaueHHeCBOMCTRA

Hampumep, HoBaa Hagnmchk <Ilepeniit mpoexkT» B JNeBoM
BepxXHeM yruay o0bekra Forml (3HadeHHe cBolicTBa Text)
MOSABHTCA B Pe3yALTATE BHIMONHEHHS NPOTPAMMHOIO KOAA:

Forml.Text = "[epBrit npoext™

Meronm obpexTa (Methods). OGbeKTH MOTYT HCIOJAB3O-
BATH PA3NHUHLeEe MeToAH 06paboTkm gaHHHX. MeTOoAN mMeloT
apTYMeHTH, KOTOPhIe IIO3BOJAAIT 3a8ATh MAPAMETPH BHIOMHS -
eMbIX JgeftcTBHIL.

Jng MCIoaK30BAHAA METOJA B CTPOKE NPOrPAMMHOIO KOJZA
Heo0X0AMMO YKA3ATE HMA 00BeKTa M 34T€M METOZ, KOTOpDEIEe B
COOTEETCTBHHE ¢ NPABIIAMH TOYEYHOW HOTAIIAHE Da3ACAAIOTCA
Mexkay coboil Toukoit. B ckobkax mpu HeoGXOAAMOCTH 3AINCH-
BAIOTCA APryMeHTHI MeTOJja, pasziejiAeMhble 3aAThIMH:

@ O0eerT.Merop (aprl, apr2)

Hanpumep, c momomeio MeToga Scale (x, y) MOMHO H3Me-
HUTh PA3MEPHI POPME HIH 5/1€MEHTA YIPABJIeHUA. APryMeHTHI
MeToAa X B y ABNAI0Tes Koxbbanuenrama MacITalMpoBaHUA
IO rOpH3OHTAAH M BEPTHAKAMH, T. €. HO3BOJAIOT YBEAHYUTE HIIH
YMeHBUINTEL IIUPHUHY M BRICOTY 5JIeMEeHTA yupasjenus, Hanpu-
Mep, MOXKHO B JIBA Pasa YBeIMYHTL pasMep obbexkra moocu X m
B ABA PAsA ero YMeIBINATE IO OCH Y

Me.Scale(2,0.5)

o Ecyim npoH3BOAATCA onepanuH HaJ caMoli dopmoit, To
BMeCTO €€ HMEHH (HampuMep, Forml) B mporpaMMHOM
KoZe HCHOAL3VeTCA UM Mea.

CobriTie (Event). CoGurne (Event) npeacrapager coboii
AeiicTBUe, pacrogHaBaeMoe ieMeHToM ynpapaeaus. Coburrae
MOXKET CO3ABATLCA NOJb3oBaTeseM (HANpHMepP, INEeaHOK
MHIIBI0 WK HAXATHE KJIABHAIMA) AAH OLITH Pe3yNbTATOM BO3-
JefiCTBHA APYIrUX NpOrPaMMHKIX of'beKTOB.

&
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Kaxasiit 00 BeKT pearupyer Ha onpejesieHHLIN HaGop cOOBI-
Tuit. HanpuMep, KHOMKa pearupyer Ha mievuoK (Click), Haxa-
THe (MouseDown) ¥ OTIYCKaHUe (MouseUp) KHOTKH MAIINHA HIH
HAXKATHeE OIpeAeeHHOM KIABHIIN HA KJIaBHAType (KeyPress).

O6paforank cobmTA. 1A Kaxmoro cobnITEA MOMMHO 3a-
NPOrpAMMHPOBATE OTKJIHK, T. €. PeAKUIHI0 00/beKTa Ha IIPOH3O0-
megmee cobpiTHe. Eea noaesoBaTe s MPOHSBOAUT Karoe-THO0
BoafeiicTBHe Ha 3jeMeHT rpadmaeckoro HHrephelica (HanpH-
Mep, HIeMYOK), B KadeCTBe OTKJAMKA BLINOJIHAETCS o6paboTiHK
cobniTHa (co0mTHIIHAA OpouUeRYpa), HpeAcCTaBiAAmonImii coboit
nporpammy. IIporpaMMa MoMKeT BKJIIOYATE OCHOBHBIC &7TrOpPHT-
MHYeCKHe KOHCTPYKIMY (InHeldHas, BeTBI€HHE, BLIOOD, OUKII).

Hnst Toro 4ToBE CO3AATE 3ar0TOBKY 00paborunka cobuITH M,
HeoOXoAMMO B pexkuMe paspaloTKH NpoeKTa OCYIIeCTBHTH
ABOMHON ImeM4oK MBIIBI0 IO ob0bexTy. Hanpumep, mocae
OIeNYKa 1o KHOMKe Buttonl B okHe ITpozpamaubiii xod 6yaer
CO3AAHA 3aTOTOBKA o0paboTunKa cOOBITHS:

Private Sub Buttonl_Click(..)

End Sub

CayxebHble c10Ba Private Sub u End Sub ofosHavaioT
HAYAJO M KoHen o6paborunka coburua. UMa obpaborunia co-
GuiTaa Buttonl Click () BriaiouaeT B ce6sa MM OGBEKTA M HMA
COOBITHA.

Janee HeofxoguMo BBecTH B oOpalorumi cobriTua mpo-
TPAMMHBIH KOX, KOTOPEI DeaIH3yeT ONpee/IeHHEIH aIrOPHUTM,

rpaMMy, KOTOpas HAYWMHAET BLINOMHATLCA NOCNe peanv-

(ﬁ( OGpaBoTuuk cobuiTua npepctasnser coboid Npo-
¥ v ¥
2 3aunK onpepeneHHoro coGuITUA.

KonTpoasHnie BOnpocsl

1. Yro MOKEQ H3MEHITE B BHOpaARHOM o0beKTe: Habop cRoiiers, EABOD
MEeTOJ0B, JHAYEHUS CBOMCTE?

2. Kakpe 06beKTH MOTYT GBITH UCIONB30BAELL [IDH KOHCTPYUPOBARNH
rpathndeckoro uETepdeiica npoexra?

3. Ha xakue cofurTua pearnpyeT kHoNKa?
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4.7. *Fpadnieckmne BO3MOXHOCTU
00BEKTHO-OPUEHTUPOBAHHOIO A3LIKA
nporpammMmuposaHus Visual Basic 2005

Ha dopme 1 yOPaABAIAIOMMX BJIEMEHTAX MOMHO PHCOBATD JIH-
HAH, OPAMOYTOIBHHKH, OKPYKHOCTH H ApYyrue rpadmaecKue
durypet. Jna pucoBaHHA HeoOXOAUMO ONPeAeIHTE OOBEKTH
Obaacmu pucosarun Graphics, ITepo Pen u Kucmb Brush.

ObfaacTs pucopanna. O6sexT O6aacms pucosarus Graphics
TIO3BOJISIET BLICPATE B KAYECTBE 06JIACTH DHCOBABHA OLPEACIICH-
HEI 3JIeMeHT yOpaBIeHAA M 00I8JaeT MeTOAAME PACOBAHNA T'Pa-
dbuvecknx puryp. Caauana Heobxoaumo B pasieie oFLaBIeHEA
NepeMeHHBIX OOPEReSNTh MM ofBeKTA, HATIPHMED:

Dim Graphl As Graphics

3aTeM B IPOrpaMMHOM KoZe 00paboTuuKs coBLITHA HeobXo-
JHMO YKA3ATE ONpeaeIeHHBIN 3/IeMeHT YIIPABJICeHHA B KAYeCTBe
ofyacTH pucoBanusa. OGEIYHO B KAYeCTBe 00JIACTH PHCOBAHHUA
BHIOHpaeTes pasMellleHHOe Ha dopMe rpabnueckoe mojie (Ha-
apumep, PictureBoxl):

Graphl = Me.PictureBoxl.CreateGraphics{)

Ilepo. O6pekT ITepo Pen onpegennAer UBeT U IIAPHHY JIH-
HHM pucoBaHuA. CHauana HeoOX0aAUMO B pasgene oGLABICHUA
nepeMeHHEIX ONPefeNHTE HMA 00bexTa (Hanpumep, Penl),
YCTAHOBHTE LBET (HANIPHMED, KpacHEIH Color .Red) H mupHAY
JUHAHA B OHKCEIAX (Haopumep, 3):

Dim Penl As New Pen(Color.Red, 3)

3aTeM B NIpOrpaMMHOM Kofe ofpaboTanka cOBEITHA MOMKHO
YCTAHOBUTH HOBLIE 3HAYEHUA LBETA H IIMPHHL] JHHHUH, HATIPH-
Mep:

Penl.Coler Color.Green

Penl.Width 15

Knets. 06bexT Kuemv Brush onpefieseT MBeT B CTILIL 38-
KPAIMNBAHNA OPAMOYTOIbHAKOE, OKPYAKHOCTEH i APYTAX 3AMK-
HYTRIX aryp. CHauasa HeoOX0AHMO B pazjeie O0bABICHHA Ie-
PEMEHHLIX ONOpeREeNHTh MMA O0BeKTa (Hampumep, Brushl) m
YCTAHOBHTH THI 3AKPACKH M IBeT (HAOpEMep, CILIOIIHAS 34~
KpacKa CHHeT¢ mpeTa SclidBrush (Color.Blue}):

Dim Brushl As New SclidBrush(Color.Blue)

3aTeM B NpoTrpaMMHOM Koge ofpaboTuHKa cODRITHA MOMKHO
YCTAHOEUTE HOBHIH [IBeT 3aKpackH (HallpHMep, TYPOYPHLIH):
Brushl.Coler = Color.Magenta
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I'pajdpugeckue Meroasl, I'padmueckne GUryps PHCYIOTCH C
MCIOJbL30BAHHEM rpadmIecKHX MeToJ0B. 3AMKHYTHE JATYPHL,
TAKHEe KaK IPAMOYTOJLHAKHA HJH JLUINICH, COCTOAT H3 ABYX
uacTefl — KOHTYpa ¥ BEyTpeHHeil ofnactH. KoBTyp pHCYyeTcH ¢
HCHONLIOBAHMEM 38AAHHOIO Iepa, 4 BHYTPeHHAA o0aacTe 3a-
KpaNnIHBaeTes ¢ HCNOAbLIOBAHMEM 3aJaHHOMN KuceTH (Taba. 4.7).

Hper. llBeT ycTaHABAMBAETCA KaK 3HaueHHMe cBolfcTBa
Color. MoHO YCTAHOBHUTE HBET ¢ HCOOAL3OBIHHEM HECKOJb-
KAX JECATKOB IBETOBBIX KOHCTAHT. HHXe NIDHBeleHEI IDHMe-
PH VCTAHOBKH 3eJIeHOTO IBeTa Al ofhexTa Penl M XeJTOro
nseTa ansa o6neKTa Brushl:

Penl.Color = Color.Green
Brushl.Color = Color.Yellow

Jina yeraHOBKM uBeTa B 24-GMTOoBOM nanmTpe oeeros RGB
HCIOJIb3yeTcA MeTol Color.FromArgb (Red, Green, Blue),
apryMeHETaMH KOTOPOTO ABAAIOTCA TPH YHCJIA B Amanasone ot 0
Lo 255 (MHTeHCHBHOCTH KPACHOTO, 3@JI€HOT0 H CHHErO [BETOB).
HampuMep, TaK MOMKHO YCTAHOBUTL HYPHYPHELH LiBeT ANA 005"
exTa Brushl:

Brushl.Color = Color.FromArgb{255,0,255)

Pucosanue Texera. Meronx DrawString () mossofaAer Bul-
BOJAMTH TEKCT B 00JACTh PHCOBAHNA. APryMeHTAME METOZa AB-
ngaerea Cmpoxa mexema, Ilpudpm, Kucmv ¥ KOOpAMHATEHL Ha-
uaja cTpoku. OGwextet Tpugm (manpumep, drawFont)
KRucmo (nanpumep, drawBrush) HeoGxogAMO O0BABHTL:

Dim drawFont As NWew Font ("Arial", 16)
Dim drawBrush As New SolidBrush(Color.Black)

Pucoranmne TeKeTA B 1ToJIe PHCOBAHHA MOXKHO OCVIIIECTBHTD
TaK:

Graphl.DrawString ("Texcr", drawFont, drawBrush,
10, 10)

Cucremnl xoopaunayt. PucoBanue JuEHE, NPDAMOYTOJALHHA-
KOB H JPYrEX GUryp DPOM3BOAUTCH B KOMNBIOTEpPHON# cHcTeMe
KOODJAMHAT, HAYAJO KOTOPOH DPACIOJOMEHO B BePXHEM JIeBOM
yrity dopMy uan sjxemenTa yipasieHna. Oces X Hanpasiaesa
BOPABO, 4 0Ch Y — BHHU3. Ennnnneii usMepeHNA N0 YMOTYAHHIO
ABnAercda Touka (nMuUKcent). KOMILIOTepPHAA CHCTEMA KOOpIH-
HAT rpadmueckoro mojaa mupunoii 300 Trouex u BricoTolt 200
TOYeK NpuBejeHa Ha puc. 4.10.

IIpu reoMeTpHuYeCKHX IIOCTPOHHAX M IIOCTPOEHHH rpadu-
KoB QyHKUMIt yroSHee UCMIONBEIOBATE MATEMATHYECKYIO CHCTe-
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F CucTema nochamiaT

Pre. 4.10. KoMmnuioTepHan CHCTEMA KOODAKHAT MPadMueckoro nona

MY KOODIHMHAT, HAYAJNO KOTOPOH OOLIYHO HAXOAHTCH B IeHTPE
obamacTn pucoBanma. Ock X HaOpaBJieHA BOPABO, & OChb ¥ —
BEepX. MaTeMaTHuecKas CHCTeMa KOODAHHAT rpadmdeckoro
nojua mapraoil 300 Touer u Buicoroit 200 Touek NpHEeaeHA Ha
puc. 4.11.

T CucTena Koopunat ¢ Bt x|

Puc. 4.11. MatemaTudeckas CHCTeMa KOORAMHAT rpadu4eckoro nons

Jlna npeofpasoBaRNA KOMOBIOTEPHON CHCTEME KOQODAUHAT
B MATEMATHYECKYIO CHCTEMY KOODAWHAT HCIOAL3YETCA METOX
MacirabHpoBaENA B NoBopoTa oceil ScaleTransform{) 1 Me-
TOA CABHIA HAYANA KOODAHHAT TranslateTransform().

MeTon

Graphl.ScaleTransform{l, -1}
obecmeyuBaeT IOBOPOT OcH Y.

Meton

Graphl.TranslateTransform(130, -100)}
ofecniequBaeT cApUr no ocu X Ha 150 Touek BNpaso U CABAUT MO
ocu Y na 100 rouer BEMS.
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Anmamaung. [Iia co3aaRRAA AHMMANKY (MINIO3UH JBMKEHKA
Ha 3KpaHe Kaxoro-1nbo ofperTa) NPEMeHdeTcA NPUEHIHN CMe-
HHE KanpoB (m3ofpameHmii), KaK aTO AeJMAeTCA B MYJAbTHILIHKA-
mu, s aroro HeolXOAHMO ¢ onpedelieHHON JYACTOTON DHCO-
BATH O0BEKT B NOJe PHCOBAHHA, OpPHYEM KOOPIMHATH 00BEKTA
ROJUKHBI KAYRABIA DA3 ASMEHATHCA Ha ONpPee/IeHHYIO BeIHIIHY,

KoBTpoasHBIe BONIPOCH

1. Ilepeuancaure MeTOARI PHCOBAHHMA rpadmyeckux ouryp m ux
ApPryMeHTH.

2. KaxnuM ofpasoM MOXKHO M3MEHNTE CECTeMY KoopAnHaT hopMEl nau
rpadmueckoro moaa?

3. KaxoBLI OCHOBHEIE 3TANEl COSAAHNA AHUMAIHE ABAACHNA 00BeKTa?

MpaxTuieckne patoThl KOMNLIOTEOPHOTO NPAKTHKYMA,
pexoMeHayeMbie ANA BLINOMHEHUS B NPOUeCcCce
W3Y4eHNA rnasnl 4

e@ KomnbloTepHblié NPAKTUKYM

4.1, 3HAKOMCTBO ¢ CHCTEMaMKU 0D BEKTHO-OPHEHTHPORAHHOTO 1 anro-
PHTMHMECKOTO NPOTPAMMUPOBAHNA.

4.2. Npoext aMepeMeHHbIg.

4.3. Npoekt «anbkynaTop»,

4.4. Npoext «CTPOKOBLIA KANLKYNSTOP®.

4.5, NpoekT «flaTy K BpeMs».

4.6. Mpoext «CpasHeHue KOQOR CUMBONORY,

4.7. NMpoexr «OTMeETKAR,

4.8. MNMpoext «Koaw cnMeonoe».

4.9. MpoexT «Cnoso-NepesepThill».
4.10. Mpoext «Mpacdmyecknil pegakTops.
4.11. MpoexT «CucTemel KOOPAUHATS,
4.12. NMpoeKT sAHMMaUUA»,




lhasa 5

MoapenuposaHue
u dbopmanunsaumna

5.1. Oxpyxaiowmis Mup
KaK MepapxuyecKkas cucTemMa

Muxpo-, MAKPO- M MeraMHp. MEI KuBeM B MAKPOMHpe,
T. €. B MUpe, KOTOPHIH cOCTOHT U3 00'beKTOB, IO CBOHM pasMe-
pAM CPABHHMEIX ¢ uejoBeKoM. Ofrruno MaxkpoolGLeKTH paspe-
JAMOT HE He>RUBLIC (KAMeHb, JbANHA, GpeRHO H T. 1.), JKUBHIe
(pacTeHHA, KMBOTHLIC, T€JIOBEK) H HCKYCCTBeHHHBe (31aHHA,
CpeJICTBA TPAHCHOOPTA, CTAHKHM M MeXAHHM3MLI, KOMOLIOTEDHI
H T, £.).

Maxpoofi/beKThI COCTOAT U3 MOJIEKY] U ATOMOB, KOTOPHE, B
CBOI) OUepefb, COCTOAT H3 3/IeMEeHTAPHBIX YACTHI, DASMEPRI KO-
TOPEIX IPe3BHYAIHO MAJH. 3TOT MHP HASHIBASTCA MHKPOMM-
pom.

M sxuBeM Ha ILIaHeTe 3eMiId, KOTopad BxoauT B Coaneq-
BYI0 cHcTeMYy, CosHIEe BMeCTe ¢ COTHAMHM MILIHOHOB APYIHX
3Be3n ofipasyer Hally ranakTuky Maeunsiit IlyTe, a Muaanap-
JH rajJakTHik obpasyior Beeaennyro. Bee 3TH 00BeKTH HMeIOT
rpoOMaAHLIe PASMEPH H o6pAa3YIOT METAMHD,

Bce MuOrOOOpasue 00beKTOB Mera-, MaKpo- H MHKPOMUDS,
COCTOMT H3 BelIeCTBA, IPH BTOM BCe MATEPHAJbHEE OOBEKTH
B3aMMOAEHCTRYIOT APYT ¢ APYI'OM H mOSTOMY 00NafaT 3Hepru-
eii. Iloauaroe HAZ MOBEPXHOCTHIO 3eMIH TeA0 obafmaeT Mexa-
HU4ecKoMH sHeprueit, HarpeThiit yaiiHNK — TENJIOBOI1, 3apaAKeH-
HbI OPOBOAHHEK — 3JIEKTpHUYecKoH, A AApa ATOMOB — aTOMHOMN.

Orpymanmuii MEp MOXKHO NTPeACTABHATE B BHAE HEpPAPXH-
YeCKOro pAAa 00BeKTOR: 3IeMeHTADHBX YACTHIL, ATOMOB, MOJIe*
KYA, MAKPOTEJ, 3Be3A 1 ralakTuk. IIpu 3TOM HA YPOBHAX MOJIe-
KVl M MAKPOTEJ] B 3TOM HepapxuuecKoM pany ofpasyercs
OTBETBJNIeHHe — Apyrof pax, cBA3AHHEINA C KUBOK npupogoii.

B xuBoil 1pupoe TaKXe CYUIeCTBYET HepaApXHA: ONHOKIIe-
TOYHEIC — PACTEHHA M )KMBOTHhIe — IONYJIANMH KHUBOTHHX.
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Bepmunoii 3BOOLINAN JKU3HH HA 3eMe ABgeTCH Y€JI0BEK,
KOTOpPHIY He MOMKeT JKMTH PHe ofuiecTBa.

Kascamit veoBex B OTRENLHOCTH M 00IIECTBO B MEJOM H3Y-
YAIOT OKPYRKAINIIMHA MAD H HAKAIUIABAIOT 3SHAHUA, HA OCHOBA-
HAHA KOTOPBIX COSRAITCH HCKYCCTBEHHBIE Of/BEKTHI,

Bce BHITeCKa3aHHOR MOMKHO OTOODPA3HATH B BIe CXEMH HA
puc. 5.1,

TanaxTakn
)

H IIAHETH Ry ‘ Heryectnennnie

Maxporesa = nmme => Yenosex (rexmmxa)
f N

Moaekyan <> QOgmoxmerovmne
4

ATOME
T
DnemenrapanIe
YACTHILHI

Puc. 5.1. Mepapxnieckan cucTema oBbexToB OKPYXalowero Mupa

Cueremsr 1 saemenTsl. Kak it o6beKT cOCTONT U3 APYTHX
o0/BeKTOB, T. €. Opeacrapnsaer coffofl ecmeremy. Bmecte ¢ TeM,
KAKALIN 00BeKT MOMKET BXOAUTE B KAYECTEE lieMeHTa B CHCTE-
My GoJlee BRICOKOIO CTPYKTYPHOTO YpoBHA. fBAgerca au o6b-
€KT CHCTEMOH HIM 3JeMEeHTOM CHCTEMEI, 3aBUCHT OT TOYKM
apeHHA (Heseil AccaegoRaENA),

Cuctema cocTout U3 o6beKkToB, KOTOPbLIE HA3bIBAIOTCH
SNOMOHTAMMU CHCTEOMDI,

HanpumMep, aTOM BOXOpPOJA MOYKHO
PACCMATDHBATE KAK CHCTEMY, TAK KAK OH =
COCTOHT M3 IOJOMHTENEHO 3ADSMEHHO-
ro OPOTOHA ¥ OTPHOATEIbHO 3APAMEHHO-

@
€,

ro 3JeKTPOHA. S
BMecTe ¢ TeM, aTOM BOAODPOAA BXO-
AAT B MOJEKYNY BOAHI, T. €, ABNAETCA Puc. 5.2. AToM

3JeMEeHTOM CHCTeMEl GoJiee BHICOKOTO  BOAOPOAA M MONEXYNa
CTPYKTYPHOrO YPOBHA (puc. 5.2). soas



140 Taapa b

HexocrHocTh eAcTeMbl, HeoOXOAMMEIM YCJIOBHEM CYINEC-
TBOBAHHA CHCTEMbI ABAACTCA ce LUeaocTHOoe (PYHKIKOEHDPOBA-
Hue. CHucreMa apiideTca He HAG0pOM OTAENBHEIX 00BEKTOB, a cO-
BOKYVIIHOCTBIO B3AMMOCBASAHHEIX 91EeMEHTOB.

Hanpumep, €csIH CIOKHTE B KYIY YCTpoficTBA, KOTODHIE
BXOJAT B COCTAB KOMIRIOTepa (Ipoumeccop, MOAYJIH oOeDaTHB-
HOH MaMATH, CHCTEMHYIO ILIATY, KECTKHH AHCK, KOPIYC, MOHH-
TOp, KJAABHATYDY H MBIIIB), TO OHH He 00pasylorT cucremy., Kom-
OLIOTED, T. €, HeJ0CTHO GYHKOHOHHUPYIOMAd CcHCTeMa,
o0pasyercd TOJABKO Docde (HU3MUECKOre NOAKIIOYEHUA
yerpoiieTB ApyT K APYTY, BRIYEHHA NHTAHUA H 3aTPYSKH Olle-
pamuoHHOM cHcreMBl (puc. 5.3).

Ecayn U3 cHCTeMH YOAIUTE XOTHA (kI OXHMH BJIEMEHT, TO OHa
MOXeT OepecTaTh QYHKIHOHNPOBATE. Tar, ecal YAATHTh ONHO
W3 YCTPOiicTE KOMNBIOTEPA (HAIpHMED, IPOIECccop), KOMILIO-
Tep BRIigeT U3 CTPOd, T. €. IPEKPATUT CBOE CYINECTBOBAHEE KAK
cHCTeMa.

Puc. 5.3. OraencHue ofvexrsl (YCTPOACTBA) M LIBROCTHAA CUCTEMA
{xomnioTep)

B2anuMoCBA2E 5I€MEHTOB B CHCTEMAX MOYKET MMeTh pasHy-
HYIO Npupoay. B HemxuBoil OpHEpojAe B3aMMOCBA3L BAEMEHTOB
OCYIECTRIALTCA ¢ TOMOMBIO GUMIeCKUX BaauMogelicTBIA:
e BCHCTeMax MeraMupa (HanpuMep, B ConHeuHOH c1cTeMe)
3JIEMEHTHI B3AUMOACHCTBYIOT Mexay coBoll mocpencTBoM
CHJI BCeMHPHOTO TATOTEHHA;

¢ B MAKPOTENAX NPOHCXOANT 3JIeKTPOMACHHETHOE B3aMMO-
DelicTBHe MY ATOMAMMY)

¢ B ATOMAX 3JIEMEHTAPHEIE YACTHIIH CBA3AHE] ANGPHBIMH 1
B3JIEKTPOMAPHHTHLIMU B3aUMOAcHCTBUAMU.

B xuBo#t IpAPOAE OENOCTHOCTE OPraHN3MOB 00eCIeTHBAOT-
¢ XHMHYOCKHMH B3AUMOAEHCTBUAME MEKAY KJIeTKAMH, B 00-
IMEeCTBe — COIMAJLHEIMM CBA3SIMH M OTHOINEHUAMU MEXKAY
JIOABMH, B TeXHNKe — (GYHKIHOHAJBHEIMA CBASAMEH MEXNCIY

yerpoficTBaMu u T, A,
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CroiicTsa encremsl. Kayxaaa cacreMa o6nanaeT onpefiesen-
HEIMA CBOMCTBAME, KOTODHIE, B IIEPEYIO OUepeAb, 3aBUCAT OT
Habopa coCTABNAOIIAX ee aeMenToB. Tak, cBolicTea xUMHYec-
KHX SJNIeME€HTOB 3aBHCAT OT CTPOCHHA HX ATOMOB.

ATOM BOROPOAA COCTOMT H3 ABYX ...
3JieMeHTAPHEBIX UaCTWN, (OpoTOHa H ""\ PO &
BJIEKTPOHA), U COOTBeTCTBYIOIIMIE XU- | & | | %& !
MWYeCKHIl 2JIEMEHT ABJASETCA FA30M. S .

ATOM JUTHA COCTOMT M3 TPeX  “---- s
NPOTOHOB, 4YeThIpEX HEHTPOHOB H s
TPex 3JMEKTPOHOB, M COOTBETCTEYIO™ p. g5 4 AtomBsomopoma
mu# XUMIWIEeCKHil S/1€MEHT ABJAET- ¥ aTOM UTHA
CA OIeJIOYHRM MeTajjaoM (pme. 5.4).

CaoiicTsa cHCTEeMBI 3aBUCAT TAKKE OT CTPYKTYPHI CHCTEMEI,
T. . OT THIIA OTHOIIIEHH ¥ CBA3EH SIEMEHTOB CHCTEMBL MEKIY
coGoit, Ecau cHeTeME COCTOAT M3 OAWHAKOBBLIX JI€MEHTOR, HO
OfNMAmAal0OT PA3HBIMHA CTPYKTYPAMM, TO HX CBOHCTBA MOrLYT Cy-
INECTEeHHO pasnmgaThed. HanpuMep, aaMas, rpadhHT o yriae-
poiHAA HAHOTPYGKA COCTOAT M3 ONHMHAKOBHIX aTOMOB (aTOMOB
yIIeposa), oNHAKO cIOCOOK CBAZel MexAY aToOMaMH (KDPHCTAJ-
NMUYecKHe pellleTKH) CYOIecTEeHHO paznmaquaiores (puc. 5.5).

B HpUCTANLTHYECKON DpelreTKe aJIMasa B3auMOfelicTBHe
MeXAY ATOMAMM 09€Hb CHJIBHOE 110 BCeM HANpABJIeHHAM, I03-
TOMY OH SABJIAETCA CAMBM TBepABIM BeRIeCTBOM Ha ILIAHETE B
CYINeCTEYEeT B (hOopMe KPHCTAJLIOB,

B xpucrananueckoil pemeTKe rpadHTA ATOMB DASMEIeHB
CNIOAME, MEXAY KOTODRIMHE B3amMolelicTere caaboe, HOSTOMY
OH JIeTKO KPOMIMTCA M HCOOJNB3VETCA B rpHdenax KapaHaameid,

¥raepogHad HaHOTPYOKA OpeACTaBAsAeT OO0 CEePHYTYIO B
OXJIAHIP TI0CKOCTh KPHCTALIHYeCKOH pemeTikH rpadmra, Ha-
HOTPYOKM OUYeHb MpPOYHEIEe HA PaspHB (XOTA HMeET TO/IIHAH!
CTEeHKHN B OOHH ATOM yriepoia). HUTE, caesaHHAA U3 HAHOTPY-
GOK, TOAIMMHOHK ¢ JeJoBedecKH BOJOC cOocO0HA YACPKHBATE
rpys B COTHM KIIOTDAMMOB. DJeKTpHYecKHNe CBOMCTBA HaHO-
TpyOGOK MOTYT MEHATBCA, ITO AeJAeT HX ONHHM M3 OCHOBHEIX
MATepPHAJI0B HAHORJIEKTPOHHKH,

Puc. 5.5. Kpuctannuueckune peweTii anmMasa, rpadpura
W yYraepogHan HaHOTPyDKa
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KOHTpPOIbHEIE BOIPOCH
€

1. IIpupeanTe IPHMEDPH CHCTEM B OKDY/KAIOMIEM MADE,

2. O6pasyioT a7 CHCTEMY YCTPO#CTBA, H3 KOTOPEIX COCTOHT KOMIBIO-
Tep: xo cBopxu? nocie cGOPKN? Mocne BRAKOYERAA KoMTIBIOTEPa?
8. Or yero saBucAT cpoiicTpa cucTemer? IlprBeaNTe IPAMEPHL CHCTEM,

COCTOAIIAX UB OOHHUX H TeX JKe 3NeMEeRTOB, HO O0MafaloIMAX pasang-
HEIMH CBOHCTBAMA.

5.2. MoaenupoBaHue, popMmanusaums,
BU3yanusauus

5.2.1. MogennpoBaHme Kak MeTon No3HaHnA

Mopesmpopanue. JenoBeuecTBo B CBOSH AeATebHOCTH (HA-
y4HOM, 00pa3oBaTeNLHON, TEXHOJOrHIeCKOM, XyRosRecTBeHHOMN
H Ap.) IOCTOAHHO CO3AACT U HCHOIL3YeT MOTeIN 00 BeKTOR OKDY-
satomero Mmpa. CTporne nNpasuia DocTpoeHNA Mopenelt cdop-
MYJIHDOBATE HEBOBMOKHO, OAHAKO T€JI0BEYeCTBO HAKONMIo Gora-
THI# ONBIT MORENHPOBAHUA PAINHYHLIX O0BEKTOB M IPOILECCOB,

Mogesn HIpaloT YpeSBRMAHHO BAXKHYIO POJEL B IPOEKTHPO-
BAHMH H CO3NAHNH PA3IHIHAIX TeXHHYECKHX YeTpolicTB, MAIIAR
# MCXAHHU3MOB, 3HaHull, 3eKTpHUeCKHX Oeneit u 7. 4. Bes mpex-
BAPHTENLHOTO CO3NAHMUA dYepTe:Ra He-

BOSMOJKHO H3TOTOBHTL Ja’Ke IPOCTYIO o
AeTaJb, He FOBOPA yHe 0 CJIOKHOM Me- H
xaEH3Me. B npouecce NPOCKTHPOBARHAA o ’.‘
3maHUl ¥ COOpY:MEeHHH KpOMe uepTe- +

sKell 9ACTO H3rOTABJIHBAIOT HX MAKETHI, “
PaspaboTia 9aeKTDHYECKOH CXeMbl Puc. 5.8. SneKTpyeckas
00A3aTe/IEHO MPEAIISCTBYET COSAAHUIO cxema
aNexTpuvecKuX nemelk (puc. 5.6)uT, A,

PasBuTHe HayKH HeBO3MOKHO Oe3 CO3TAHMA TeopeTHIEC-
KUX mopenel (TeopHil, 3aKOHOB, THIIOTES H T. A.), OTPAMKAK-
X CTPoeHHe, cBOlicTEaA M moBemeHHEe DPEAJILHBIX OOBLEKTOB.
Co3aHMe HOBRIX TEOPETHUECKHX Moaeneli mHOrga KOpeHHLIM
06pa3oM MeHAeT NpeACTABJICHHEe dYejJI0BedecTBa 00 OKpyxaio-
eM MHpe (HanpuMep, TAKYIO POJIb CHIDATA MeIHONEHTPHIEC
kasa cmcreMa Mupa Konmepamka), HCTHHHOCTE TeOPeTHYECKHX
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Mojeneii, T. e, X COOTBETCTBHE 3aKOHAM PealbHOTO MHPA, Npo-
BepAETCHA ¢ MOMOIILID OMKITOB ¥ SKCIEePHMEHTOB.

Bece XyaoskeCTBeHHOE TBODPUYECTBO (PAKTHICCKH ABIAETCA
npoileccoM co3faEna mopeneii. Hanpumep, Takoil axTepaTyp-
HEIH JKaHp, KaK GACHA, DePEHOCHT PeANIbHEIC OTHOIIOHUA MeXAY
JIOABMH Ha OTHOMIEHHA MEXAY MKHBOTHBIMH H GaKTHYECKH CO-
3aaeT MOJesn jdesloBedTecKHX oTHomeHMii. Bosee Toro, mpakTu-
yecKH Jioboe JuTepaTypHOE NPOU3BeJeHNE MOM(ET PACCMATDH-
BATBCA KAK MOJENb peaNILHOI JeroBeqecKoi xu3uu. MoaensiMu,
B XyZoxecTBeHHOI GopMe OTPaXKAIOMIMMH peaAlbHYIO JeHcTBH-
TeJBHOCTD, ABAAITCA TAKMKE YKABOIHCHBIC OJOTHA, CKYJILOTY-
PBI, TeATPAAbHEIe TOCTAHOBKH H T. A,

MopaenupoBanue — 3TO MEeTOSA MO3HAHKA, COCTORALUMIA
8 COA4aHNK U UCCNEeAOBAHUK MOSENeA.

Moneas. Kaxcaeiit o0beKT HMeeT 00BIIOE KOJIHUECTBO PA3-
JHYHEIX CBOMCTB. B mponecce mocTpoeHHA MOAEIH BHAECAAIOTCA
TJIaBHHE, HAR(O/Aee CYIIeCTBeHHARIe A/ IPOBOXUMOrO HCCIe KO-
BAHHA CBOitcTBa. B mponecce HccaeaoBaHUA A3pOIUHAMHBYEC-
KHX KAYECTB MOJEJH CAMOJETA B AspoJuHAMHYecKoil Tpybe
Ba}HO, YTOOLI MOJe/Ib MMeJila TeOMeTPpHYeCKoe MoXOGHe OpHIu-
HANY, HO He BaJKeH, HANIPUMEPD, ee 1eeT. IIDH NOCTPOSHHH SeK-
TPHIECKHX CXeM — Moleneil siaeKTpHYeCcKHX Leneit neobxoau-
MO YUNTHBATH IOPAKCK DOAKJINISHNA 3JIEMEHTOR I[eNH APYT K
ADYTY, HO He BajKHO HX l'eOMeTPHUYeCcKOe PacioioKeHue Apyr
OTHOCHUTENBHO ApYra u T. I.

Mopenk CO3RaETCA YENOBEKOM 8 MPoLecce MO3HaHWA

£ OKPYXAIOLWETO MDA U OTPAXKAET CYWIECTBOHHDIO C TO4-
KM 3PEHMA LENV NPOBOSUMOTO MCCNenosaHyst (Uenwn
MOACNUPOBAHUA) CEOWCTBA M3y4aemoro ob6nbexTa,
ABAGHUS WK Npouecca.

PasHrle HayKy UccAeRyIOT o6BeKTEI OOA PA3HEIMHE YIJIAMHA
3peHndA H CTPOAT pA3AHIHBLIe THIHI Mogeneil. B duanke usyva-
IOTCA NIPOLecCH B3aNMOAeICTBNA 1 H3MeHeHE A o0 beKTOB, B XH-
MHH — HX XHMHIecKHH# cocTaB, B GHOJMOI'MM — CTPOeHHe H
IIoBeJjeHHe XHBHX OPraHH3MOB H T. 1.

PaceMoTpHM B KaUecTBe IPHMepa YeJIOBEKA, B PASHEIX HAY-
KaX OH HCCAEAYETCHA B PAMKAX PA3IMIHLEIX MogeJseli. B paMrax
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MEXAHHMKH €ro MOHO PACCMATPHRATE KAK MATEPHANBHEYIO TOT-
Ky, B XHMHAH — KaK o0BEeRT, COCTOXINNHA U3 pABANIHRIX XAMH-
JeCKHX BEIECTB, B fHOJOTHH — KaK CUCTEMY, CTDEMAINYIOCH K
CAMOCOXPDaHEeHHIO H T, 1.

Teorpadus, BOeHHOE Jen0, CYAOXOACTBO H APYrue oHIacTH
qeJI0BeUecKOH JeATEeNbHOCTH HEBOZMOMHEL (e2 HHPOpMAIMOH-
HBIX Mofenell mopepXHOCTH 3eMJU B BHAE KapT. PasnmyHEBIR
THOK TeorpapuuecKnx Kapr (noaHtTmyeckHe, (usuueckHe H
T. &.) OpeAcTapianT coboll MHGOPMAIMOHHBIE MOZIENIH, OTPAa-
onie paAsIAYERE 0COOEHHOCTH 3eMHOIE IOBEPXHOCTH, T, €, OBHH
H TOT e 00LeKT OTPAKAIOT HECKOMLKO Mogeneil (puc. 5.7).

Pue. 5.7. Mogenn 3eMHON NOBEPXHOCTH —
PHIMHECKAA M NONUTUHECKAN KEPTH MUpPa

Jna onrucaHuA 1 MccnenoBsadine OAHOTO W TOro Xe 06b-
R eKTa MOTyT UCNONL30BATLCA HECKONBKO Moaeneil.

BwumecTte ¢ TeM, pa3Hble 00BEKTHl MOT'YT ONACKBATRCA OAHOM
Mozenso. HanpuMep, Ana oNHCAANST ABHIKEHUA IUTAHET, ABH-
JHEHMA ABTOMOOHJIS HAH ZBWKCHHMS MS4Ya B onpeieleHHBIX
ycaopuax {pasMepsl 06beKTa ropasao MeHbIIe e€ro nepeMeme-
HUiT) MOYKHO HCIIOAB30BATE OHY U TY YKe MOKENEL ABHKeHH A Ma-
TepHaNbHON TOUKH.

i Jna onncaHua 1 HCCNegoBaHWA PasHblx OO HEKTOB MO-
XET UCNOMBL3IOBATLCA OAHA W T& Xe MOASb.

Huxraxaa Mogess He MOKET 3aMeHHUTE caM ofbext. Ho mpu pe-
IIEHHW KOHKPeTHOH 3aja9m, KOrAa Hac MHTEDECYIOT ONpeAe/cH-
Hble cBOlicTBA MAy9aeMOro O0REKTA, MOALNTE OKABKIBACTCS I0JIe3-
HEIM, & TTOAYAC B ¢IHECTBEeHHEIM HHCTPYMEHTOM HCCJIeIOBAHHNI,
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KoHTpoaBHEIE BOIPOCKI

1. TIpwpesnTe OPAMEPHI MOJETHPOBAHUSA B PASIAYHEIX o0/acTAX Aea-
TeJEHOCTH.

2. Moxcer 1 06BeKT HMETh HECKONBKO Mofteaeii 7 [IpuBegure HpEMePEI.

3. MoryT Jin pasHbIe 0fHeKTH OMHCIBATECH ONHOM U TOM e MOAens0?
Ecau aa, T0 IpuBeguTe TPHMEPEL.

5.2.2. MaTtepnanbHbié 1 UHGOPMALNOHHBIC MOAGNH

Bce Mozenn mosxHO pa36HTE Ha JBa GONBMIMX KIACCA: MOAE-
JIA MATePHAJLHBME ¥ MOZECIHA llll(bOpMﬂll,llOHlﬂ:le.

MaTepuansusie Mofean. MaTepHAXLHEIE MOAETH NMO3BONA-
IOT OPEACTABHTE B MATEpUANbHOH HArNAZHOH hopme 0FBEKTEL,
HeAOCTYIHBEIE AJd HeNOCPeACTEReHHOTO MccleAoBaHHA (oUeHb
GoJIBIINE IUTH 09€Hb MaleHLKHe O0BeKTH, OUeHb GRICTPHE HAH
OUeHL MeZjleHHEIe Mponoecchl M ap.). HanpuMep, MaKkeTH 3Aa-
HM# U COOPYIKEHHHU MO3BONAIT apXUTeKTOpAM BHIGpaTek Hay-
JAYIIOAE TPagocTpoRTeNLHEE pellleHHA, MOAeIH CaMOJIeTOB u
ropabaeil TO3BONAIOT HHXeHepaM BMOpaTh ONTIMARBHYIO Pop-
MY 5THX TPAHCOOPTHBIX CPEACTB.

MaTepHaJLHEE MOZEIR YACT0 HCIIOMR3YIOTCH B iponecce ob-
yaenna. B kypce reorpadHn DepBrie Ipes-
cTABNCHUA O Hallell IUIaHeTe 3eMIA MBI
TONYUaeM, H3ydasds ee MOJeNb — Iaobyc
(puc. 5.8), B kypce pusuru HayuaemM palo-
TY ABHFATEISA BEYTDEHHErO CropaHus 10
€ro MOASNHA, B XIMHUA NMPH H3YIEeHUH CTPO-
€HHA BeleCTBA HCIOQIb3yeM MOAENIH MO-
JEKYJA H KPHCTAJLAHYECKMX PeIIeTOK, B
OMONOruN H3YYaeM CTPOEHHE YEIOBEKA IO  Pye, 5.8, MpeaMeTHas
AHATOMHWYECKAM MYJLIIKaM. Mogenb —

Hudopmanuonnsie moxem. Hudop- rnoGyc 3emnu
MAOUOHHEERIE MOAEIH NPEeACTABARIOT 00h-
€KTHI H Iponecch & o0paznoil Hay 3EaKoBol GopMe, a TAKHE B
dopme Tabmun, 6rox-cxemM, rpadoB u T. A.

O6pasHble MOge H (DHCYHEH, oTorpaduu 1 Ap.) TpeACTAB-
JAT coboil spHTeNbHBIe 00PASH 00BEKTOR, 3aPHKCHDOBARHEIE
Ha KaxoM-Tu60 HocHTene uRGopManuu (GyMare, $oTo- ¥ KH-
HOoMeHKe u Ap.). IlInpoko mcnonsayiorea ofpasuble MHGOpMA-
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OHOHHBEIE MOAeNH B 00yIeHHH, rae Tpefyerca KiaacCHPpURANNA
00bEeKTOR 110 X BHENIHMM NOPH3HAKAM (BCHOMHHTe yueGHEIE
niIaxKaTel no HoraHuke, Gmonmorun u buIUKeE).

3raxoBbie MHPOPMAIMOHHBIE MOAEAH CTPOATCA € MCOONb-
3OBAHHEM DA3JIHYHBIX ASHKIKOR (3HAKOBBIX CHCTeM). SHAKOBAA
MHGQOpManuoHHAS MoIenb MoXKeT OBTEH IpeAcTaBeHa B GopMe
TeKcTa (HanpuMep, IPOrpaMMHB Ha A3BIKE HpOrpaMMHPOBAHNA)
nnu GopMynsl (HaIpHMep, BToporo 3akona HeioTona F =ma).

Illupoxo pacnpocTpaHeHB HHGOPMALHUOHHBIE MOAEAH B
dopMe Tabnaun. B nepuogmueckoit TAGMHOE XUMHUIECKHX €~
menToB JI. U. Menpneneena (puc. 5.9) xuMnuyeckue afeMeHTH
PAcIIONAaraloTCA B AYeiKax TAGIHOE Mo BOSPACTAHHIO ATOMHBIX
BECOB, a B cTOA0IAX — TI0 KOJHYECTBY BAJIICHTHHIX SIEKTPOHORB.
BaykHO, ITO IO MOJOMKEHHU) B TAOAHIEe MOXHO ONpeIeNNTs He-
KOTODHIEe (DH3NUeCKHE H XMMHUYECKHE CBOMCTBA DACMEHTOB,

IIpn nocTpoeHMH HEGOPMAODHMOHHBIX MOAENEH HEKOTOPEHIX
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Puc. 5.9. UndopmaumorHas Mogens — tabnuua anementor Mengeneesa

THIIOB OJHOBPEMEHHO UCTIOJIBIYIOTCSA CHCTEeMA IpadriecKUX alle-
MEHTOB M 3HaKOBaa cucTeMa. Tax, B OI0K-cXeMaX ANTOPHTMOB
HCTIONB3YIOTCHA DPA3JIMYHBIE TeoMeTpHuYecKBe GUrypel Ana ob-
O3HAYCHHUS SJeMEeHTOB AATOPHTMA B (QOPMAJBHEIL AATOPHT-
MHYECKHIT ASEK AJ1A 3aIHUCH KOMAHA rnporpaMmel (puc. 5.10).
Baxxnyio poar urpaior mEdopMANUOHHEE MOAENH, KOTO-
Phie oToGpPaXKal0T HepapXHuecKne cHeTeMbl. B 6nonorun sechs
SKMBOTHHI MHUDP PACCMATPHMBAETCA KAK MEPADXHUYECKAS CHCTe-
ma (TN, KAace, OTPAK, ceMeilcTBO, POL, BMJA), B HHGOPMATHKE
HCIONb3YyeTCa nepapxudyeckas thaitnopas cucreMa 1 T. .
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Puc. 5.10. MHGopmaumroHHaa Moaens — GnoK-cxema anroputmMa

B uepapxnyeckolt HHPopMaTHOHHON MOACTH O/BEKTHL PAC-
NpeReRAITCA IO YPOBHAM, OT mepBoro (BepxXHero) ypoBHA A0
HIKHEro (Doceanere) ypoeadA. Ha mepBoM ypoBHe MoXkeT pac-
NOJATATRECHA TOJABKO OXHH 3/IMEHT, KOTODHIA ABNIAECTCS BepLIHN-
HOH HepapxXH4ecKol CTPYKTYPhL, OCHOBHOE OTHOHICHUE MEEAY
YDOBHAMM COCTONT B TOM, UTO 5JIeMeHT GoJlee BLICOKOrO YPOBHSA
MOKeT COCTOATh U3 HeCKOJIBKHX BJICMEHTOB HUXCHETO YPOBHH,
IIPH 3TOM KaKILI sleMeHT HISKHEro YPOBHA MOMKET BXOANTE B
COCTaB TOJIBKO ONHOTIO 3JIEMEHTA BEPXHEro ypoBHAH.

Vno6HEIM cnocefoM HATJIAAHOTO NMpPeJCTABJICHHS Hepap-
XAYecKHX HHPOPMANMOHHEIX MOAeNelt ABIAIOTCA Tpadhl.
OneMeHTH! MepapxuiecKoil Mogenn oTobpakaloTCH B Fpa-
te opanamn (BepuHAMM Tpacha).

OneMeHTHI BEpXHero ypoBHA HAXOAATCA B OTHOLIEHNH «CO-
CTOAThL H3» K 3jleMeHTAM QoJiee HM3KOro ypoeHsa, Takasa
CBA3L MEXAY dlieMeHTaMH oTobpaskaerca B ¢opMe AyrH
rpacda (EanpasnerHoll THHAH B POpMe CTDeXKH).
T'padnl, MMelomMe OAHY BEPITHHY BEPXHETO YPOBHS, HATIO-
MHHAIOT JepeBbA, KOTOPhIe PACTYT CBEPXY BHH3, IORTOMY
HA3HIBAIOTCH Nepesbivu. Pe6pa nepesa MOryT CBASHIBATH
OUBEKTEHL TONBKO COCEAHNX HMepapXHyecKnX ypoBHel, IpH-
yeM KOKIbIH O0LeKT HIXKHETO YPOBHA MOXKeT OHITE CBAZAH
pefpoM TOJMRKO ¢ OFHAM OfbeKTOM BepXHero YpoBHS.

A onHCAaHNA HCTOPHYECKOTO Opomecca ¢MeHLI NMOKOoJe-
HHI ceMBH HCOOJL3YIOTCA HHGOPMANHOHHEIE MOAEIH B hopmMe
reHealIorHJeckoro Xepepa. B KavecTBe mpaMepa MOXKHO pac-
CMOTpPeTE (PPAIMEHT IreHEANOPHTIECKOrO JepeBa AMHACTHH P~
puxoBnueil (puc. 5.11).
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HApocaas
Myapuok Sopne C s D
Beesonog, CeArocaas @

Puc. 5.11. MudopmaumuoHHana MOAENL — reHeanoruyeckoe Nepeso
Popukosuieil (X-Xl sexa)

o/

KoHTpoasHEIE BOIPOCHL

1. IIpaEeguTe OpHMEDH MATePHANTHHEIX MOgesei.
2. Ilpureaure npuMeps HEGOPDMATTHORHEEIX MOJeNell DAMIHYHBIX BHIOB.

o TES
e A
PO\

3agaHuA AJaA caM HOT'O BBIIMIOJHEHHA

5.1. 3adanue ¢ pazseprymotm omeemon. IlocTpouTe hparmMesT nepap-
XuuecKoil MoZeaH MUBOTHOIO MEDPA,

5.2. 3adanue ¢ pazeeprymoimn omaemon. IlocTpouTsh parMenT Moje-
JH FeHeAIOTHYeCKoTO Aepepa Bamell ceMbH,

5.2.3. ®opmanuzauma n BUyanusaums
HHPOPMALMOHHLIX MOAeNei

Ha oporakeEnu cBoeil ACTOPHUN YeIOBEUECTBO HCNOAb30BAa-
JIO PABINYHEIe CTIOCOOH M MHCTPYMEHTH AJA CO3AaHHA HHBODP-
MAOMOKHBIX MOAeel. DTH CIocobH DOCTOARHO COBEPIICHCTBO-
BaJHCh. Tak, mepphie NHGOPMAITMOHHEIC MOJICNIH CO3JABANIUCH B
dopMe HACKANLHEX PHCYHKOB. B HacTosmee BpeMs uubopMa-
IIMOHHBIE MO OBBIYHO CTPOATCA ¥ HCCIIe AYIOTCA ¢ NCIO/IRI0-
BAHHAEM COBPEMEHHBIX KOMIBIOTEPHHIX TEXHONOTHIA,
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Onucareannnie nHEGQOPMANMORERE MOfean. OnucaTeIbHLIe
nadOopPMaHOHHEIES Mogean oTofpaxsaior 00 beKTH, Npouecchl U
ABJIEHHUA KATEeCTBeHHO, T. €. HE HCNMOAB3IYA KOMHYECTBeHHEIX Xa-
parkTepucTHiK., OnpcaTe/JbHBIE HEPOPMAOHOHHEIE MOASIH OORIY-
HO CTPOATCA ¢ UCTTONBIOBAHHEM €CTECTBEHHRIX AJBIKOB H DPHCYH-
KOB.

1.2.2. 3HaxoBbie cucTemst Mndopmanma u MKT-8 I

B ucropum HaykH H3BeCTHLI MHONOUMC/IEHHBIE OIHCATELHLIC
umhopMamuoHNKe Mogenn. Tak, reanoneHTPIYECKad MoAeNb MUpa
Konmepauka Ha ecTeCTBEHHOM A3SHIKE (POPMYJIMPOBANACH CICAVIO-
M oBpasom;

e 3eMnsa spamaerca BoKpyr CousHua, a JIyHa Bpalllaerca

BOKPYT Semun;
e Bce INIaHeTH BpamaTea Boxpyr ConHna,

Onuaxo 6oxee HATTAZHO €e NIPEACTAB/IEHHE B BHAE DPHCYHKA
(puc, 5.12),

Nyna Crhepa
I0nwTep HENOABWIHIX IBEIA
3emnn
Bexapa
Catypn
Mepkypuii
ConHue Mapc

Pue. 5.12. OnucaTtenbHas MOSenb rennoLeHT PUHeckon
CUCTEMB! MMpa KonepHrka

B dusnke aBIeHHe 3IeKTPOCTATANECKOrO B3auMoaelicTeus
IBYX 3aPAAOE ONUCHBAETCA HA €CTECTBEHHOM A3KIKe TaK: «JlBa
OOJHOMMEHHEIX 3apAja OTTAJKHMBAIOTCA, A ABA pA3HOMMeH-
HEIX IPHUTATHBAIOTCS?,

JIna HATIAZHOCTA MOYKHO HAPUCOBATH JHHUHM HANDAYKEH-
HOCTH JJIEKTPOCTATHYECKOTO NOAA B SKBHINOTEHIIHATbHEIE TIO-
Bepxnoctu (puc. 5.13).
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Purc. 5.13. OnucatensHan Moaens B3aWMOaeRCTBUA
ANEKTPUHECKHX 33PAN0E

B XHMHH CTpOeHHe MOJEKYAB @
BOZIBL MOKHO KAYeCTBEHHO OMMCATDH HA e
ecTecTBeHHOM  Asbine; «Moyexyna
BOZE COCTOHT aToMa KHCIOPOAa H &

ABYX aTOMOB BOZODOAAS. Pue. 5.14. OnucarensHan

A HArAAZHOCTH CTPOGHHE MOJIE 0 nony MONeXynts 80!
KYJIH MOXHO HapucoBaTe (puc. 5.14).

PopMANHIANES WEGOPMADEORRLIX Mopeneii, C momompbio
$opMATEHEIX S3LIKOB cTPOATeS dopManbHble HEQOPMAOTHOHHELIE
MopeH. MareMaTHK: SBASETCS IMMPOKO MCIOIb3yeMBIM ¢op-
MAMBLHEIM ASHKOM. U HCIOIB30BAHMEM MATEMATHYCCKHX IIOHA-
THi? 1 HOPMYJ CTPOATCA MaTeMaTHIeCKKe Mogean. MaremaTuia
BH/TIOYACT PANINIHEIe HOPMASBHBIC ASHIKH, ¢ HEKOTODEIME H3 KO-
Topuix (anrefpa H reoMeTpHA) B 3HAKOMUTECE B LIKOJE.

B ecTecTBeHHEIX HAYKAX ((pHM3HKe, XMMHH B AP.) CTPOATCH
dopMarEHBIe MOZeNMM ABNeHMHE K nponeccoB. B GoneImuHCTBE
CIy49aeB JJIA 3TOr0 OPHMEHACTCH YHHBCDCAJNBLHEIN MaTeMaTH-
ueckmit asrik aarefpandeckux dopmya. OZHAKO B HEKOTOPHX
CIIy9aAX HCUONB3YKITCA CHeOAANN3HPOBAHHEE GOpMAJbLHEIS
A3RIKH (B XMMHH A3LIK XUMUYeCKHX GHOpMYJ, B MY3bIKe HOTHAR
rpaMoTa U T. F.).

HrloToH ¢GopMANH30BAT TeJdACIEeHTDH- my -my
YeCKYIO CHCTeMy MHPa, OTKPHIB 3aKOH BCe- )
MHMDPHOIO TATOTEHHA M 38KOHK MEXAHHKH H -
gammcas HX B BUAe GopMya. F=m-a
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B oanmexTpocTraTHke mB3auMMoAaciicTEMe F-p N2
SNMEKTPUYECKHX 3apAf0B OMHChIBaeTcA (op- -
Mynoii sakoHa Kynona,

B XHMHIH CTPOSHUE MOJEKYJIBI BOABI OIH- H,0
CHIBAETCA XUMHUYecKok GopMymoii.

r

¥ NOMOLLID OPMaNbHLIX A3LIKOEB HA2LBaETCH (opma-
nmm3ayuen.

“n‘
[g }' Mpouectc NOCTROSHUA MHPOPMALMOHHLIX MOOERed ¢

B nponecce No3HAHUA OKPYRAIONIETO MUPA 4eJOBEYECTBO
MOCTOAHHO MCHOJBL3YeT MOAEAMpPOBAHHEe M (DOPMATHIAIMAIO.
IIpn usyyeHEHH HOBOrO 00'BEKTA CHAYANA OOBIYHO CTPOHTCA €r0
onmcaTeapHas HHGOPMALHMOHHAS MOJAeNh HA ECTECTBeHHOM
A3IKIKE, 3aTeM OHA (POPMATIN3YETC, T. €. BHPAKAETCA ¢ MCTIOJb-
30BaHUEM QOPMANBHEIX A3BIKOB.

Busyaansanug GopMaasBEEIX Mogeaeii. B mponecce mcene-
AOBaHAA (POPMANBHEIX MOAEIe YacTO MPOUIBOANTCA X BH3Ya-
muzanmnda, [Ina BH3YaAIM3IAIMM AJNTOPHTMOB HCHOJIBL3YIOTCA
O/1OK-CXeMBI, MPOCTPAHCTBEHHEIX COOTHOIIEHHE MERAY 00beK-
TAMH - YePTeXH, MoJeseH IeKTPHYECKHAX Ieneit — aJleRTpH-
yeckne cxeMbl. IIpu Buayanuzanuu GopMaIbHBIX MoAeneii ¢
MOMOIIBIO AHMMAIMH MOYKeT OTOfpaKaThed AMHAMHKA ITPoLec-
ca, MPOM3BOAUTLCA MOCTPOEHHE rPapIKOB HEMEHeHNA BeIUINH
U T. A

B HacToAIIee BpeMa MIAPOKOE PACTIPOCTPAHEHHE Oy YHIN
KOMNEBIOTEPHEE HHTEPAKTHBHBIE¢ BH3yaJbHEIe MOA¢aH. B Ta-
KHX MOJe/IAX UCCAef0BATE]b MOJKET MEHATH HadalbHbIE YCAO0-
BMA M IApAMETPhEl NOPOTEKAHHA Iponeccos M HAGIIOAATH
H3MEHEHHSA B NOBEeACHHH MOJEeIH.

B xadecTBe NpHMepa BA3YaNHA3aNHH GopManbHON MOAeTH
MOXXHO MPHUBECTH KOMNLIOTEPHYI) BHIYAJLHYI0 MHTEDAKTHB-
HYI0 MOAeNb IHApaBANYeckoll Mamuuu (puc. 5.15).

B KOMIBIOTEPHOM SKCIEPUMEHTE MO HO H3MEHATD NJIOMA-
M nopiiHedt S, u S, M MACCHI FPY3OB 2, U M, B 000HX KOJEHAX B
BRIBECTH (GOPMYAY COOTHOIIEHMA MESKAY IIOMAaAAMH NOpIHeit
H gelicTBYIOIINMH Ha HAX CHJIAMH.

http:/fwww.college.ru/physics/ Wureprier B35~
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Pue. 5.15. KomnblotepHas BUsyanbHan MHTEPAKTMBHAR MOOENb
rAAPaBAHYECKON MALMHB!

KoHTpoabHBIE BOMPOCHI

1. ITpupeauTE NPUMEDH OMHUCATENBHEIX BEGOPMALHOEHEIX Mogenes,
2. IIpuseauTe NPUMEPE! HOPMATHIOBAHHKIX HHOOPMATHOHHEIX Mogenett,

o
Sananua aaa mno&@bnom BRINNOJAHCHR A
N

8.3. Ipaxmuvecxoe sadanue. O3HAKOMHUTLCA ¢ BH3VAINSHDOBAHHEL
MH BETEPAKTHBHLEIMA MOAEIAMHA N3 PA3/IAYHEIX NPEIMETHRIX of-
aacrei 8 Hareprere no agpecy hitp:/iww.college.ru

5.3. OcHOBHbBbI@ 3TaNbI pa3paboTkn u
uccneposaHus moaeneil Ha xomnbioTepe

Hcnmoap3oRaHHe KOMIOBIOTEDA JJIA Hecheaosanua nadopma-
IHOHHBIX MojeNiell pasaudHBIX o6LeKTOB U CHCTEM NO3BOJIAeT
HIYYNTH UX MIMEHEHHA B 3ABHCHMOCTH OT 3HAYeHHH Tex mIM
uHEIX ¢BoiteTe. [Iponecc paspaloTru Mofesneil 1 UX HcecaegOBA~
HEE HA KOMNBIOTEDE MOMHO PASJACTHTL HA HECKOIBKO OCHOB-
HEIX 3TAIOCB.

OnucaTensnas HEGPOPMANMOREAA MOZeas, Ha nepBomM sTa-
Ile MCCHeNOoBAHMUA O0BeKTA HAM Ipolecca O0KYHO CTPOHTCH
onucaTeaLHAd HHGOPMATTMOHHANA MOoAeAb. Taxaa MoZenlb BEIAE-
JAeT CYIMeCTBeHHREEe, ¢ TOUKH 3PEHNA Nedell mpoBoIEMONG Be-
caefOBauNusA, CBolicTBa 00BeKTA, & HeCYIeCTBeHHRIMH CBOIi-
CTBaMHu npeHedperaer.
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DopManuzoBaHEAE MOJeab. Ha BTOpOM 3Tane co3gaeTca
$OpMANTHIOBAHHANA MOLEAR, T, €, ONMUcaATeAbHAA HHGOpMALINOH-
HASl MOAeAb 3AMUCHBAETCA ¢ NOMOMbIO Kakoro-mudo popmans-
Horo A3bika. B Takoit Mogean ¢ noMombIo GopMya, YPABHEHHH
HIH HepabBeHCTB Gukcupyorea GopMaJsHBIE COOTHOIMECHHA
MEXAY HAYAABHEIMHE B KOHEUHBIMH SHAMMEHHWAMH CBOMCTB 00'b-
€KTOB, & TAKHe HAKJIAIHBAITCH OTPAHUYEHUA HA JOTIYCTHMEIE
3HAYEHUA 9THX CBOMCTB.

Opgnaxo ganeKko He Beerga yaaeTcH Haitth dopMynsl, ABHO
BLIDAMKAIOIMIMEe MUCKOMEIE BEIHUMHLEI YepDe3 HCXOAHEIC AAHHEIE,
B Tarux cayuadax HCNOJABIYIOTCA NpHOAHNEHHEIe MATEMAaTH-
YeCKHUe METOALI, MMO3BOIAIIIAE MOJYIATE PE3YILTATHI ¢ 3a0aH-
HO TOYHOCTHIO.

Komnbiorepraa mopens. Ha TperbeM srane Heofxogumo
dopManH3OoBAHAYI0 HHPOPMALHOHEYI0 MOLEAb NpeoipasoBaTh
B KOMINBIOTEPHYIO MOAeNb, T. €. BEIPA3HTL ee Ha TIOHATHOM AJIA
KOMIOBIOTEpAa ASHIKe. CYmMECTEBYIOT pasnMuHble NYTH NOCTpoe-
HUA KOMOBIOTEPHHIX MoAeJel, B TOM 4HCJe;

® CO3ZAaHHE KOMIBLIOTepHOH Mozenn B dopMe DPOSKTA HA
OZHOM M3 ASEIKOB NPOrpaMMHUDPOBAHHA;

e TOCTpOEHHE KOMNOBIOTEPHOU MOZeNM ¢ HCNOJBLIOBAHHEM
JIeKTPOHHBIX TA0AMI, UK ADYTHX NPHACKEeHHI: CHCTeM
KOMNBIOTEpHOTO YePUeHUA, CUCTEeM YNpaBlIeHUA GasamMu
JAHHEIX, reoMHPOPMAIMOHHBIX CUCTEeM H T, A,

B nponecce cosaaHNa KOMNBIOTEPHON MO MMOE3HO Pas-
paGorate yaoSHL#H rpadnyeckuit nETEpdheiic, KoTOPHIK MO3BO-
JILT BHAYAJIH3UPOBATE (GOpMAABHYIO MOJEJIb, & TAKXKEe Pealnado-
BATH MHTEPAKTHBHLIN AMAJOr 4YejloBeKa ¢ KOMNBLIOTEPOM Ha
Tane HCCIeAOBAHMA MOAETH.

KoMneioTepHplii 3kcnepumMent, YeTBepThiii ran Hece 0Ba-
HUA UHPOPMALMOHHON MOAEIN COCTOHT E NPOBeASHHH KOMIBIO-
TepHOTO SKCIePUMeHTa. ECIM KOMIBITEPHAH MOAeAb CYLIeCT-
BYeT B BUJie IPOEKTA Ha OAHOM M3 A3BLIKOE IPOTPAMMHPOBAHNA,
€¢ HyRHO 3aIyCTHTH HA BHINONHEHNe, BBeCTH HCXOAHBIe JAHHEIS
H HOJIYIHUTH Pe3YALTATEL.

Ecnu xoMueTepHAA MOAEIDL HCCHELYETCH B IPUAOYKEHHUH,
HANPHMEP B 9JAeKTPOHHHX TaC/IHItaX, TO MOKHO IOCTPOUTE A~
arpaMMy BUAM rpadHK, OPOBECTH COPTHPOBKY M MOMCK A8HHBIX
HAR HCTIONBL3OBATD APYTIYe CIeHAAN3HPOBaHHEIE METOAR 06pa-
60TKU DAHHEIX.

IIpu HCOONB30BAHMH FOTOBOH KOMIBIOTEPHON BU3yaIBHOMN
MHTEpAKTHBHON MoAeAM Heol(XoAHMO BBECTH HCXOAHBIe AaH-
HbIE, 3alIYCTATH MOAEJb Ha BHIIOJHEeHNe X Ba(MoAaTh NaMeHe-
HHe ObeKTa ¥ XAPDAKTEPHUIYIOIMUX €rQ BeIHYUH.
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o B BUPTYAJIBHBIX KOMIOBIOTEPHHIX JalopaTopHAX MOMHO
OPOBOAHTE JKCIEPHAMEHTHL ¢ pPeaJbHEIMH o0BheKTaMHu.
Jaa 2Toro K KOMNBIOTEPY NIPHCOSAMHAIOTCA TATUHKN K3~
MepeHns (PHIAYECKHX mapaMeTpoB (TeMmepaTyphsl, AAB-
JIeHHS, CHJIK ¥ AD.), JAHHEIe U3MepeHHI mepeJaloTcA B
KOMNLIOTEp H ofpabaTrBaloTCA cOEHANBHON nporpaM-
MOii. PeaynpTaTH 3KcIepAMeHTa B Buge Tabaun, rpadu-
KOB B AHArpaMM oTofpajKanTes Ha SKPaHe MOHHUTODA M
MOTyT OBITH pacHeqyaTaHBI.

AHAIH3 DOJYYCHHBIX Pe3YJABTATOB H KOPPEKTHPOBKA HC-
cnexyemoit Moxeam. ITaTeIil 3TAN COCTOMT B aHANMNAJE HOJYYEH-
HEIX pe3yJbTATOB H KOPPEKTHDPOBHKe Hcciaexyemolt Momenm.
B ciayuae pacxoxXaeHUs Pe3yAbTATOB, HOJYUYCHHBIX OPH HCCJe-
JOBAHVA HAEPOPMAIHOHHOK MOJe/H, ¢ H3MePAeMBIMH IapaMeT-
PAMH PEANBHEIX O6BeKTOB MOYKHO CAEJATE BRIBOT, YTO HA IpeALl-
AVIIHX ITANAX DOCTPOEHAA MOAeJn OBLAH JONYINeHbl OImOKH
MM HETOTHOCTH.

Hanpramep, OpE IOCTPOSHHH OIHCATEBHON KavecTBeHHOH
MOogesI¥ MOTYT OBITh HEPABMABHO OTOODPARKI CYIIECTBEHHBIE CBOI -
CTBa 00BEKTOR, B nponecce GOPMANHIATHE MOrYT OBITE AOITYIIIE-
Hbl OITHGKY B GOpMYIAX B T. A. B 2TuX cayuaax HeoOXoAHMO
IPOBECTA KOPPEKTAPOBRY MOAEIH, NIPHIEM yTOIHeHHe MOASIA
MOMKeT DIPOBOJUTECA MHOMOKPATHO, NIOKA AHAJINA3 Pe3y/ILTATOB He
NOKaXeT X COOTBETCTBHE H3YUAEMOMY O0BeKTY.

KoHTpoanHsie BORPOCHI

1. ITepeuncianTe B ONKIIATE OCHOBHLIE PTANLL PA3paboTKH B HCCaeH0-
BAHNA MoZeNel Ha KOMIOBIOTepE.

2. Kaxne mporpaMMBsie CpeACTEA OGKIYHO MCHOAL3YIOTCH ANA CO3AA~
HHA KOMIBIOTEPHHX Mogesei?

5.4. MocTpoeHune n uccnenoBaHue
Pusanveckux mopenen
PaccMOTPUM nponece NoCTPOSHHA U HCCeAOBAHKA MORETA

HA KOHKPETHOM OPHMepe ABHXKeHHA Tejaa, OpoImeHHOro moA
YIJIOM K rOPH3OHTY,
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Onanka9 1T

ConepsraTenbHAA NOCTAHOBKA 3aXAYH «Bpocanne MaumKa B
naomaaky». B npoltecce TPEHHPOBOK TEHHUCHCTOB HCIIOTBIVIOTCA
ABTOMATH MO OPOCAHHIO MAYKKA B CIpPENENeHHOE MECTO MCIIAA-
Ku, Tpebyerca 3aJaTh aBTOMATY HEOOXONHAMYIO CKODOCTh H YIoN
6pocaHHA MAUMKA ARA NONAJAHES B ILIOMIAAKY ONpeNeIcHHON
JIAHEBI, HAXOZAIIYIOCA HA K3BeCTHOM paccToanun (pmc. 5.18).

KavecTEeHHAA ONHCATEALHAN MOIeNb. CHAYAIA HOCTPOHEM
KAaYeCTBEeHHYI0 ONHCATEJILHEYIO MOAeNh Npouecca ABKYKeHHA
TeJa ¢ HCIIOXB3OBAHHEM (pusnuecknx 06LeKTOB, MOHATHIH H 3a-
KOHOB, T. €, B JAHHOM cIydae UAeaAN3APOBAHAYIO MOAESIb ABHA-
xemnd obberTa. s yenopna sagaum MOXKHEO ¢cHODMYAHDOBATD
CJIeAVIOITHE OCHOBHEIE MPeAMoJ0XKe na;

® MAYHK MAJ IO CPABHEHWIO ¢ 3eMiell, moaTOMY ero MOSKHO
CUHTATH MATEPHAJBHOK TOYKOMH;

& M3MeHeHMe BRICOTHI MAYHKA MAJO, NOSTOMY YCHODeHHe
cBOGOJHOTO NafeHNA MOXKHO CINTATh MOCTOAHHOHN Benu-
unHOHK g = 9,8 M/c? k ABNKeHNEe O OcK Y MOYKHO CIATATH
PABHOYCKOPDSHHEIM;

¢ CKOpPOCTh OPOCAHHA TeNa Maja, HO9TOMY CONPOTHBISHH~
€M BO3AYXa MOKHO MpeHeOpeus H ABHXXeHHe mO ocH X
MOKHO CUATATL PABHOMEPHBIM.

dopManrHas Mogeas. Jlna dopManmsanum MoAeAdm He-
NOJL3YEM A3BECTHERIC U3 Kypca GU3NKH GOPMYNL paBEOMEPHO-
T'O H pABHOYCKODEHHOTO Apm:KeHnA. [IpH 3afaHEbIX HaUaasHOI
CHOPOCTH Vo B YTJIe OPOCAHKSA O SHAYEHHA KOODAUHAT AANLHOC-
TH OOJIeTA X K BRICOTH iy OT BpeMeHH MOMKHO OIHUCATH CJICAYIO-
mumMA hopMyrTaMu:

xX=1uv," .
= Upreosath, (5.1)
y=vysina-t—g-t/2.

. X

s g+l
Puc. 5.16. Bpocatve MauHKka B nNowaaxy

IIromaaka pacnofo;KeHa Ha IOBePXHOCTH 3eMIH, O9TOMY
K3 BTOpolk GopmMynnl (5.1) MOXHO BHIPASHTEL BpeMf, KOTOpoe
noHago0KTCA MATIHKY, YTOOHI JOCTHYL TICINATKH:



156 Tnasa §

v, sina -t — g-#2/2 = 0,
t (Vg sine - g-t/2)=0.
SHaveAne BpemMeHH t = 0 He HMeeT dH3MYeCKOro CMBIC)HA,
N0STOMY:
Vo' sina —g-¢/2=0,
t =(2 - v, sina)/g.
IToacTarHM mMONYYEHHOE BRIpAMeHHe IS BpeMeHH B Gop-
MyJy IS BbIYHCICHHA KOODAHHATH X!

x = (v, cosa* 2 v, - sine)/g = (V3 sin20.)/g.  (5.2)

PopMaATH3YEM Tenepk YCJIOBAe OONAXAHHE MAYHKA B [LIO-
magky. I[Iyers maomapka pacmosoykeHa Ha PACCTOAHHHE 8 H
umeer LAY ! (cM. puc., 5.16). Torna nomaganue IpoHsoiigeT,
€CJNIM 3HAYeHHe KOOPDAMHATH X MAYHMKA GyAEeT YAOBJIETBOPATH
YCIOBUIO B hopMe HepaBeHCTBA!

ssx<s+1i.

Eean x < 8, TO 9TO O3HAYAET «¢HEAOJET», 8 CJIA X > 8 + [, TO
9TO O3HAYAET <IlepeseTs.

Komusiorepuas mogeas AsmaeHna reaa. Ha ocHose dop-
MAJIBHOM MoZlesy, oONchHIBaOmeli ABMKeAHe Tesa, GPONIeHHOrO
IIOJ, YI10M K T'OPHU30HTY, CO3AAAHM KOMIBIOTePHYIO MOAeND C HC-
IIOIL30OBAHHEM CHCTEeMBI OporpaMMuaposannd. Mcnonsayem cuc-
TeMy O0'BeKTHO-OPHeHTHPOBAHHOIO OporpaMMupoBaHusa Visual
Basic 2005, Tax xKaK oHa NO3BOJIAET BH3YATHIHPOBATE TPACKTO-
PHY ABHYKEHUSA Tesa.

Ha ocuope ganHo# dopManbHOil MOZeNH COBAATHM TAKMKE
KOMIOBIOTEPHYIO MOJeNb ¢ HCIOMBIOBAHIEM SIEKTPOHABIX Tal-
Jmn Microsoft Excel mnu OpenOffice.org Calc. Busyannsupyem
TPAEKTOPHUHA ABHKEHHMS TeNA ¢ HCOOJb3OBAHHEM AUATPAMMEBL
Tuna I'pagu.

KoRTpoabHRIe BONMPOCHL

1. Kaxne 0CHOBHBIC TPERNIONOMEHHA MOMHO CASNATD MPH NOCTPOCHHH
KavecTBeHHo omucaTensHO Mogemn GpocanEs MAYHEKA IIOA YIAOM
K TOPH3OHTY?

2. Yem oTHYAETCA KOMITLIOTEPHAA MOZENH 0T PopMabHON MoTeTH?
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5.5. NpubnuxeHHoe pelneHne ypaBHeHUA

Ha szrike anreSprl popManbHELIe MOAENH 3RIMIHCHIBAIOTCA C
TIOMOIIEI0 YDABHEHHE, TOTHOE DEMIeHHe KOTOPHIX OCHOBBIBAETCH
HAa NONCKe PABHOCHIABHHX npeofpasoBaEnii aareSpamuecKmx
BHIpaMKeHHH, MO3BOAAIOIMUX BEIPA3HTE IePEMEHAYIO BeJIHYNHY ¢
noMombio hopMyNLL.

TouHLle PelleHHA CYLIeCTBYKT TOJBKO AXA HeKOTOPBIX
YPaBHeHUl onpeaeneHHOro Buaa (ImHeliHEle, KBAJpaTHBIE,
TPUIrOHOMETPUUEeCKHE U AD.), DOTOMY AJNA GOJLIIAHCTEA YPAB-
HeHHil NPAXOAUTCA MCHOALZOBATE METOALI NPUGINKEeHHOTO pe-
IeHHAA ¢ 38aHHOU TOUHOCTEIO (rpadgayecKie HAY YHCICHABIE),

HanpnmMep, Henp3s HaliTH KOPEeHE YPABHEHHA x®-sinx=0
myTeM PpaBHOCHNBHBIX anre6panueckmx npeobpasosanmii.
OanaKo TakMe YpaBHEHHS MOMXHO PEIIATH NpUOGIMKeHHO I'pa-
(OHTECKIMH A YACIeHHLBIMA MeTOAAMMH.

IocTpoenue rpaduKoB GYHKIHHE MOXeT HCHOABIOBATHCA
AaA rpybo npubIueHHOro penreHus ypasuennii, Jlna yparse-
HUi suAa f(x) = 0, rae f(x) — HeKOTOPaA HenpepHIBHAA (PYHK-
nuA, KOpeHb (MMM KOPHH) 3TOr0O YPABHEHUA ABAAETCH TOIKOM
(111 TouxkaMH) mepeceverEnd rpaduka GyHKOHMHA ¢ ocklo X.

T'paduuecKkoe pellleHNe TAKHX YDABHEHHAN MO¥KHO OCYIIECT-
BUTH NYTEM NOCTPOSeHNS KOMIBIOTEPHEIX MOJeJen:

® NOCTpOeEMeM rpadmka PYHKLIHEA B cHCTeMe OOBEKTHO-

OPHMEHTHPOBAHHOTO IporpamMmaposaaus Visual Basic;
+ B aJlekTpoRHLIX Tabmunax Microsoft Excel man OpenOffice.org
Calc myrem moerpoerua aAuarpaMMer Tuna Ipagux.

KonTpoasnsie BOIPOCHI

1. B KaKHX cAyYaAx HCIOAbLIYIOTCH NpHbam:xeHHEe (rpadHyecKie)
MeTOAL PellleHns YpaBHeHni?

5.6. IxcnepTHbIe CUCTEMbI pacno3HaBaHUA
XUMHUYECKNX BellecTs

Ixcmepranie cEcTeMsl. [IpodeccHoHANBHELE PKCIIEDTHRIE CHC-
TeMH! AOCTATOYHO MIMPOKO HCIIOIB3YIOTCSA B PA3IAYHBIX o0nacTax

LY
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HEYKHM H TeXHHKH. TAKHe CHCTEME! IO3BOAAIOT ABTOMATHYECKH
BRIABAATH NPHYHELI cGoeB B paboTe CIOMHEIX TEXHHUYECKHX CHC-
TeM (HaOpHMEP, KOCMHYeCKUX Kopabieilf), pacnosnasaTh JM4-
HOCTB J@JIOBeKA IO €r0 OTOEYATKAM IATLIEE WK PAZYRHOH 000-
JIOYKe Ia3a U T. A.

OcHOBHAA 38344 3KCIIEPTHEIX CHCTeM — PACIO3HABATE 00/b-
€KTH WIH cocToAHuA 00berTa. B mponecce o6yaemna BeTpedaeT-
Cs1 AOCTATOYHO MHOIO YUeGHBIX CHTYAIMHE, KOrAa BaM TpUXOJUT-
CA BRICTYOATL B POJIH 3KCIePTA B HeolXOMMMO pPACIIOZHATH TOT
um uaoil obperT. OSEIMAO TAKMe 387AYHM BHINOMHIIOTCA MeTO-
AoM npob 1 ommbox, Ge3 ocoSHARMA M PUKCAIMHA CTPATETHH IO~
HCKA.

Cospanue yueGHoit akcnepTHOH CHCTeMEL HOSBOJIAET OCO-
SHATh K 38QHKCHPOBATH MOCNEROBATENIBLHOCTH Ppaccy:xIeHui
HIH pelicTBuii, KOTOpad MIPHBOAAT K PACIIOZHABAHMIO TOTO HJIH
AHOIO 00beKTA CPefl HEKOTOPO# COBOKYIHOCTH.

JlaGoparopHas paGoTa Nno Heopramwvyeckoi xumun « Pacmo-
3HABAHNE XHMWYECKHX yaoOpenniis. [lann yroOpeHnsd, xumu-
ecKHe PeAKTHBH U CIPABOUHAS TA(IANE DO BIAHMOAeHCTBHIO
yaoDpeHnii ¢ HeKOTOPEIMH peaxTEBaMM (Taba. 5.1) U npeanara-
€TCA PaCIOO3HATH Kayaoe n3 yaobpennii.

Tatnuua 5. 1. Caoictea ynolpeumi

BaanmoneACTENG Yaolpanune
pacTRopa yaoGpexma ¢ (peayneTaT
N2 | BHewxwid snp pacnosnans-
H.80, BaCl, PACTBOPOM oy
WO
1 |Benan, kpuc- BunenaeTca - Outyuiaetcn | AMMUaMHaR
TANNMHECKan Gypbiit aanax cenuTpa
Macca ras aMMuaKa
WM FPaHynbl
2 |Kpynheie Beygennerc |HeGonbwoe — Havrpuenan
BecuseTHue Gypoit MOMyTHEHW cenuTpa
KPMCTan bl ras pacTeopa
3 [Memue - Buinapaer Quuytuaetcs | Cynepar
CBeTno-cepuie Genwit 3anax BMMOHUR
KpucTannel 0CanoK AMMMAKA
4 |Ceetno-ceptii — Beinapaer - Cynepdocgar
NOPOLIOK UK Genwii
FpaHyne CCanoK
5 |PoaoBuie - — - CunsanHUT
KPUCTaN/Ib
6 |BecupeTHLE - - — KanuiiHan
KPUCTAN b conb
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DopManEHaAT MOZEIh IKCNEPTHOH cHereMEl «Pacnmozna-
BaENe ynobpenmnii», JKcnepTHAA CHCTEMA MOXKET ObITh NMpea-
CTABJIcHA B BHJAE AJITOPUTMA, COCTOAINEr0 N3 MOCKCNOBATEND-
HOCTH IHATOB ¢ HCOOJARIOBAHHEM anropnmmmecnoﬁ CTPYKTYPhI
«BeTBIeHNEs . MO HO IOCTPOMTE Pa3TUYHLIE AJITOPHUTME IOHC-
Ka, OXHAKO Heo0XOANUMO CTPEMHTHCH K BHOODY ONTHMANLHOM
CTPATETHH PACHO3HABAHUA (JOCTHKeHMA IMeAH 38 MUHAMANL-
Hoe Yucno maros), Takasa crpaTerns 6yZer peafnioBaHa, €CHH
KayJAblif mar §yJerT MAKCHMAJBHO YMEeHLIIATE HeonpegeeH-
HOCTh (HeCTH MaKCHMAJNBHOE KOJNYEeCTBO HHbopManuN).

1.3.1. KonswuecTBo MHpOpMaUMK
K2K MepPa YMeHbILeHKA Wixpopmaruka u UKT-8 15~
HeONPONeNEHHOCTH 3HAHKA

IocTpounm anroput™ (puc. 5.17), B KOTOPOM HA IEPBOM IIare
Pa3A e M MIeCTh BEIIEeCTR HA JiBe IPYIIEI N0 YeJIoBHIO ITpu asau-
modeiicmeun ¢ Hy80, evidennemces Oypotilt 2a3. Ecam ycenosue:

¢ BHINOXHAETCH, TO 2TO BeIeCTBA NepBOii IpyNNH NnoJ HO-

MepaMn 1 1 2;
¢ He BLINOJHAETCHA, TO 3TO BEIIECTBA BTOPON IPynmel mOA
HoMepamu 3, 4, 5 u 6.

Jna napeATHOHKAINY BeIleCTE NePEOi rpynikl JOCTATOMHO
NPOBEPHTE COPABEAIHBOCTh yoaoBua IIpu gaaumodeiicmeuu ¢
Pacmsopox weroul ouywaemen sanax aumuaka. Ecnu yeno-
BHE;

¢ BLIMOJNHACTCH, TO 3TO BEIECTBO «1. AMMUAYHAA CeJINTPA»;

¢ He BLINOJHAETCH, TO ITO BemiecTBO «2, HarpHepad cenaTpas .

Jna uaeHTHOUKANNE BEIECTE BTOPOH IMPYNIEl CHAYAIA He-
00XOAMMO IPOBEPUTE CIIPABEJINBOCTE YestoBns [T pu é3aumodeli-
cmeuu ¢ BaCl, evinadaem Geavilt ocadox Ecau ycnosne:

¢ BLINOJHAETCHA, TO STO BellecTBa 3 U 4;

¢ He BHIIOJHAETCHA, TO 3TO BeiecTsa 5 u 6.

Jna upearndrKallN BellecTB 3 # 4 AOCTATOUHO IPOBEPUTH
COpaBeINBOCTD YCIOBAA Ilpu 83aumodeiicmeun ¢ pacmaopom
wenovy owyuaenca 3anax axxuaka, Ecan yenosne:

¢ BRIIOJHAETCH, TO 5TO BelecTBo « 3, CyAnpaT AMMOHNA»;

¢ He BHIMOJAHSAETCH, TO 3TO BellecTBO «4. Cynepdoctars.

Jnanaearnduranuy peniecTs H 1 6 AOCTATOYHO IPOBEPHTEL
COPABLJINBOCTE YCAOBUA Brew Hiil 6ud — po3osble Kpueman-
avt. BEcan yenosne:

¢ BLITIOJHAETCHA, TO STO BemecTBO «5. CHIBEHMHNATS;

¢ He BHIOJHAETCH, TO 3TO BellecTBO +6, Kanninas conb».
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LenecoobpasHo NPeACTABHTE HePAPXHYECKYIO MOJEIE SKC-
nepTHOM cHUcTeMH B BHAE OoK-cxemnl (puc, 5.17).

]Cvnemoew| |0M“m1‘| Kanmfinas

Annnvnul Harpuenaa| [Cymder
conmTRa COXRTDE | |AMMORMSA

Puc, 5.17. Bnox-cxema 3KCHNepTHOM CUCTEMDBI
«PacnosHapaHune yooopeHuis

KoMupoTepHAS MOSeAb 3KCHePTHOH CHCTeMBl HA A3BIKe
Visual Basic 2005. CosgaguM sxKcneprayo CHCTeMy pacnosHa-
BaHAA ypoGpeHmil ¢ mcmoansoBaHmeM A3kIKa Visual Basic.
OKCIepTHAA CHCTeMa OyJeT 3808BATH IOJL3OBATENID CePHH
BONIPOCOB O DE3VABTATAX BSAHMOACHCTBHA BEIECTBA ¢ KHCAO-
TOH, IEeJA0TILIO H COJbI0 HJIHA O BHENIHeM BAAE vaoGpernit, Iloab-
aoBaTens 6yxer oreevars Ja nin Hem (Ha 0oCHOBAHMHM ONEITOB
HJIH TeOPEeTHISCKHX 3HAHMIEL). B pes3yabTaTe HECKONBKHX CEPHEH
BONIpocOB GYAYT oOpeAe]eHEl HASBAHUA BCeX yaoOpeHmii,

IIpm pazpaGoTke CHOMKHOIO aArOpPATMA OelecoobpasHo ¢Ta-
PaThCA BEIACNTE B HeM HOCA€ZOBATENBHOCTH AeifcTBHil, KoTO-
pPHie BEITOJAHAIOT PeNIeHAe KAKHX-THG0 MOA3AAAT H MOFYT BHISKI-
BaThcA M3 OCHOBHOPO QJFOPATMA. TakAe AaJATOPHTMEL
HASHIBAKTCA BCIOMOIATEALHLIME H B ANTOPHTMMYECKHAX ASH-
Kax IPOrpaMMHEDOBAHMA PEANA3YIOTCA B hopMe NOANpOrpaMm,
KOTOpEHIe BHISHBAKIOTCA M3 OCHOBHOM pOrpaAMMEL

B 065K THO-OPHEHTAPOBAHHOM fA3LIKE IPOrpaMMHPOBS-
o Hu4 Visual Basic 2005 scioMoraTensHbie 8 TPOPUTME pea-

JIA3VIOTCA ¢ NOMOMEBIC o6mux mpouenyp. Kaxmoil ob-
mel npolieaype ZaeTcd YHHKAJLHOE HASBAHAE — HMI
opomeaypu. 3aHECh ofmed mpoleAYPH NPOH3BOAUTCS
CAeAYIOMUM 06pasoM:

Sub Mumallpouenyps(...)

NpoTpaMMHER Kox

End Sub

Sanyck ofmmEX DnponeAyp He CBASHIBAETCA € KaKH-
MHE-1AGO COGLITHAMH, a peaJuayeTca IYTeM BEI3OBA IO
AMeHHM M3 APYTHX OPONeAYD.



Moneanposarue m HopMaanzanun 161

KoOHTpOJIbHEIe BOIPOCH

1, HepnaeTca U efUHCTBEHABIM NPUBEAEHBBIH ATrODHTM 3KCIepPTHON
CHCTeMEl pacTiosHanna yaobpennii? Kaxne eme BapuanThI aJropuT-
M4 3KCIePTHOH CHCTEMBI BEI MOMKETe OPeI0MKHUTL?

5.7. UndpopmanunoHHbie MOAENM YNIPABNEHUN
o6vexTamu

B nponecce GyHKIMOHMPOBAHUA CIOMKHBIX CHCTEM (6MOIO-
FHYeCKHAX, TEXHAMECKHX H T. A.) BAXKHYI0 POJIb HrpaiT HHGOp-
MAIHOHHHE IPoecch YNPABJCHU.

Jna nopaepyXaHAA CROCH JKASHEREATEABHOCTH NIOGOH 2HH-
BOH OPraHH3M NOCTOSHHO NOJIYIaeT AHGOPMADHIO B3 BHEITHETO
MHP& ¢ TOMOLUILI) OPTAHOB YYECTB, o0paGaTEHIBACT e U YIIpaABJIA-
eT CBOMM TIOBeAeHHEM (HAIpHMe]D, NepeMeIlasach B NPOCTPaH-
cTBe, ma3lerpeT ONACHOCTH),

B nponecce ynpagJieHHS TIOJICTOM CAMOJIETA B PEsKHME ABTO-
nAAQTa 60PTOROIT KOMNBLIOTED NOJIYYAET HHPOPMAIHIO OT BATUH-
KOB (CKOPOCTH, BEHICOTEI H T. B.), 00pabaTLIBaeT ee U IepeRaeT Ko-
MAHALI HA ACIONHATE/ILHBIC MEXAHASMEI, ASMECHAIOITHAE PEyKAM
noJeTa (3aKPHJIKH, KJIANaHH, peryaupyoiue paioTy BBUTaTe-
Jet B T. O.).

B mobom mponecce yopasjJeHHS BCErZa NPOHCXORUT B3aH-
MopelicTBHe ABYX 00BEKTOB — YNPABITIOMEro H YOpaBaAgeMo-
r0, KOTOPHIE COeHHEHEI KaHANAMA npAMOit B ofpamHoll censu.
Tlo xamany npaMoil cBAsH NepenaloTcs YNPABRAAION{HE CATHA-
JH, & 0 KaHaJy o6paTHo# cBA3K — UHDOPMAanHA O COCTOAHHHU
ynpasaaeMoro o0sexTa,

Cucremul ynpasiaenus Ge3 o6paTHoii cBasu. B cacremax
ynpaeJleHHs Ges o6paTaoll CBA3H He YUHTHBAETCHA COCTOAHHE
YIOPaBJIAeMoro 00seKTa U obecIeTHBAETCA YIPABIeHHE TOJIBKO
o IpAMOMY KaHany (OT yIpasaaiomero offbeKTa K YIPABIde-
MoMy 00berTy). HEbopManuoEHYI0 MOeAh CACTEME YIPaBiIe-
HuA Oe3s o0paTHOH# CBASH MOMKHO HAIMVIAAHO NpPeACTABHTE C
IOMOIIBI) CXeMBl Ha puc. 5.18.

B xauecTBe MpHMepa CHCTEMB! yIpaBjieHUA 6e3 ofpaTHoil
CBASH PACCMOTPHM IpoOece 3anucH mEbOpManuA Ha TROKHA
JHCK, B KOTOPOM KOHTPOJLIEP AHCKOBOAA (VOIPABRAIOIIHEA 00D~

& Hudopuaruka i HKT. $xn
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Yupaeasommwit KaHaN anamlenna_—h Yupasnsenei
obrexT - obrexr

Pue. 5.18. Cucrema ynpaenenun 6e3 oBpaTHOR CBA3N

€KT) HZMEHHAET NOJIO}KeHNe MATHWTHON TOJIOBKM AHUCKOBOZA
(vnpaBaseMuIil 00BEKT).

Jia Toro utolsl mHpopManmEa Moraa O6BITH 3anucaHa, Heob-
XOJQAMO YCTAHOBATL MAMHATHYK) IOJOBKY AHCKOBOLA HAJ OTpe-
JeJIeHHOH KOROeRTpudeckoil fopoxKoit aucka, Ilpn sanneu un-
tdopManum Ha rEdxHe ZAcKH He TpebyeTest ocoboM TOMHOCTH
yeTaHOBKH {(HMeeTca Beero 80 JopoXeK) B MOYRHO He YYUTHEBATD
BOSMOXEHBIe (HalpHMep, OT HArpPeBaHUA) MeXaHH4ecKHe fedop-
ManwuH guckersl. [IoaToMy KORTpOANEp ARCKOBOXAS A8 YCTAHOR-
KM MATHMTHOI rOJOBKH HaJ TpelfyeMoll MArHHTHON AOPOMXKOM
AUCKETH MPOCTO MepeMelljaeT €€ BAONb Paguyca AHCKEThI.

Cucremmn ynpasnenna ¢ ofpaTHoll csgapio. B cmereMax
vopaeieHHa ¢ o6parHoit ¢cBAIRIO yHpaRIAIIER O0BEKT IO NIpA-
MOMY KaHaJy YIPABJeHHA NMPOMIBOAMT HeoOXOAHMEIe AelicTBUR
HaJ 00LeKTOM YIIPARJIEHNA, 8 MO KaHANY o0paTHOH CBA3H NOJAY-
qaeT FHGOPMALHIO O €r0 PeaJbHBIX IAPAMETPAX, OTO NOIBOIAET
OCYINECTBAATEL YNIPABJIeHHe ¢ ropasao Sonvmell TOYHOCTHIO.

PadopManuoHHyo MoJelb CHCTEMBI YIIpAaRIeHHA ¢ obpar-
HOH CBASHIO MOXKHO HATIALHO NPEACTABUTE C MOMOIILIO CXEME
Ha puc. 5.19.

KaHAJ yIpaBNeHHA
Yopasasoum > ¥Ynpasnaemui
ofiEexT - of'bexT
xagan ofparHolt caasm

Puc. 5.19, Cuctema ynpasnesus ¢ oSpaTHON CBAIBIO

IIpuMepoM cHeTeMbl YIPABJIEHHA C ABTOMATHIECKOI o6paT-
HOH CBA3BIO ABJIAETCA 3aIMCh HHPOPMALIHY HA ReCTKHH INCK.
IIpu sanucH HHGOpMAIUH HA XeCTKEHA AHCK TpebyeTrca ocofan
TOYHOCTH YCTAHOBKH MATHUTHBEX MOJIOBOK, TAK KAK Ha paboueit
NOBEPXHOCTH ILIACTHH HMEIOTCS ASCATKH THICAY AOPOXKEK H He-
00xoAMMO YUHTHIBATH AX MeXAHMIeCKHe ZedopmanuH (Hanpu-
Mep, B pe3yJbTaTe H3MeHEHHsA TeMmepaTyphl). KoHTposmiep
JReCTKOro AVCKa (YHpapadommi 06peKT) o KaHATY 06paTHOMN
CBAI3H MMOCTORHHO NOAYIAET HAGOPMALNHIO 0 PEAJILHOM TIOJIOKe-
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HIH MarHUTHBIX F'OJOBOK (YNpaBaaeMblil o6/beKT), & IO KAHAIY
YHIpaB/MeHNA BPHICTABAACT MOJOBKH HAJ MOBEPXHOCTHIO IUIACTHAH
¢ GosbInokt TOYHOCTLIO.

KonTpoasHeie BONPOCEHI

1. IIpuBeANTEe IPHMEPE] CHCTEM YIPABJIeHHA Be3 oSpaTHOM CBA3N K ¢
ofipaTHoif cBA3LIO.

2. B 4eM COCTORT PASAHYNE MeXKAY CACTEMAMNA yIpaBneHud 6es o6paT-
HOH CBASH H CACTeMAMH YOPaBJeEnA ¢ o6paTHOMN ¢BA3BIO?

MNpaxkTuyeckmne paboTbl KOMNBIOTEPHOTO NPAKTUKYMA,
pexoMenayemMmblie ANA BhiNOSIHOHUA B Npotiecce
U3ayYeHus rnasm 5
“E KounbloTepHbiil MPaKTHKYM

5.1. MpoekT «bpocaHue MAYMKa B NNOLAAKY».

6.2, NMpoekr «Mpachuyeckoe pelleHUe YpaBHEHWAY.

5.3. Mpoexr «PacncaHaBaHve yaoGpeHuity.

5.4. Npoexr «Mogenu cucteM ynpaeneHuan.
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UndopmatTusauma obuecrea

6.1. UndopmaumonHoe obuiecrao

JNounaycerpuansnoe obmecrso. YenoBeueckoe ofuIecTEO
o Mepe CBOeT( PA3BHTHA NPOILIQ 2TAIIL OBIANCHHA BemIeCT-
BOM, 3aTeM SHeprueil, U, HakoHen, HHbopManueil, B nepro-
6LITHO-OCIINBEHOM, paGoBaagenbdecKoM H deogaabHoM 06-
mecTBax (B OCHOBE CYIIECTBOBAHHA KOTODHX JIEMXAalo
PEMECIIO) AeATENhHOCTE OGINECTBA B MEJIOM H KaMAOTO Yeso-
BEKA B OTAENBHOCTH GELIA HANIPABJIEHA, B IEPBYIO OUepeah, HA
OBJIAJCHHE BELIECTBOM.

Ha 3ape nusuansanyy (JecATKH THICAY JeT A0 Hallel aphl)
JIOAU HAYYHIACH A3TrOTABRTHBATE IIPOCTRIE OPYARA TPYAA M 0X0-
T (KAMeHHHH Tonop, ¢Tpelan U T. X.), B AHTUYHOCTH NOABH-
JIMCH NePBHIe MEXAHN3MEI (PRIYAT U AD.) A CPEACTBA ICPEeABHE-
HAA (KoXeCEANEI, Ropalnan), B cpeanue pexa Gnan naolpeTeHn
MepBble CAMKHBIE OPYANSA TPYAA M MeXaHH3MAEI (TKankuii cra-
HOK, 4ACH),

ObnajeHMe SHepTrHell HAXOAUIOCEH B 3TOT NEPHUOL HA HAUAND-
Hoil CTYNIeHH, B KauecTBe HCTOUHHKOB 2HEPrHH ACNOJIbL3QBANTHCH
CoxEne, BOAA, OTOHb, BETEP H MYCKYILHAA CHJA UENMOBEKA.

C caMoro HauajNa YeJobBeuecKoill UCTOPHH BOZHHUKIA MO-
TpeBSHOCTH epeAadd U XpareHua nadbopManun. Ina nepega-
uyn aEGOPMATIAY CHAYAIA ACIOIb30BANICA A3BIK MXeCTOB, & 3a-
TEM YCJOBeISCKAA peub, Ina xpanennda HEPOpMATIHA CTALR
HCOCJB30BAThCA HACKAJBHEIE PHCYHKH, & B IV THICAYENETAH
A0 Hanreil 5pul DOABAIACE NACEMEEHOCTE A IEPBHIE¢ HOCHTEIH
uEdpopManuu (UIyMepcKHe TINHAHHE TAGIHUKN B erunmer-
cKme nanupychl). HcTopua co3paaEua yerpoiicTe ansa obpabor-
KA YHCIOBOH REGOpMANHA HAYNHANACE TAKNE eI B APEeBHO-
¢tH — ¢ afaka (c9YeTHO gocKH, ABIAKmelica mpoobpasoM
CYeTOB).
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Haaycrpuansroe of6mecrBo. HaunHas DpuMepHo ¢
XVII Bexa, B Opollecce CTAHOBJISHHS MAILMHHOTO MPOH3BOA-
CTBAa, Ha NePBHIA IUIAH BEIXOAUT Npo6lemMa oBAAJeHH S JaepTAECH
(MAINHHBl ¥ CTAHKH HeoOXoamMo OBLIO OPHBOAHUTE B ABHME-
une). CHavAIA COBEPILISHCTBOBAINCE CIIOCOOE! OBAAJEHHUA SHep-
rHeil BeTpa H BOARI (BeTpAHbIE MEJILHHLBI A BOASHLIE KOJIECa), &
3ATEM YeJOBEYEeCTEO OBJIAZENO TeILIOBOH »Heprueil (B cepeate
XVIII peka 65114 H306peTeHa NapoBas MallliHA, a B KoHne XIX
BeKA — ABHATATEJh BHYTPEHHETO CTOPAHHA).

B rounme XIX Bera nauajock OBJAfieHHE 3JEKTpHICCKON
SHeprueii, OblIH H30GPETeHEI AJIeKTPOTeHEPaTop U 31eKTPOABH-
rateas. 1 HakoHen, B cepeaude XX peKa YeJI0BeTeCTBO OBJIAME-
Jo aToMHOM aHeprueii. B 19564 roay g CCCP 6nina nymena B sxc-
ILIYATAOAK OepBad ATOMHAA SIEKTDOCTAHIAA.

OpjafieHHe sHeprHell NOSBOMHIIO NepeiiTH K MacCOBOMY Ma-
IMHHHOMY OPOH3BOACTBY IOTpeOHTeNIbCKHX TOBApoOB, GHLIO CcO-
3A8HO HHAYCTPHAJIbHOE obecTBo. OCHOBHEIMH MIOKA3ATEIIMH
PASBATOCTH HHAYCTPHANIBHOrO 00IECTBA ABAAIHCH KOJAYECT-
BeHHEIe IOKABATENH, T. €. CKOJAbKO OELIO0 AOGHITO YIVIA H HeTH,
CHKOJIbKO IPDOHSBEAEHO CTAHKOB H T, A.

B sToT mepHoa NpOHCXOAWIH TAKMKEe CYLIecTBeHHble H3Me-
HeHAA B CI0CO0AX XpaHeHHA U nepejayvyd HAGoOpManuu, B cepe-
AuHe XV Bera Oblno n3ofpeTeHo KHUronedYaTaHHe, uUTO O3B0~
JHJIO CAesaTh HHGOPMALINIO AOCTYNHOH! A ropasao 6oabliero
KoamyecTBa moaei. C xoana XIX sera ana mepeaaum uadOp-
MAaIHH Ha JaJbHHE PACCTOAHHA 10 IPOBOJAAM CTANH LIHPOKO HC-
NoJk30BATECA Tenerpadg m TeaedoH, a B XX BeKe — 3JIeKTpoO-
MArHATHEI¢ BOJHBI {paaro, TeIeBHACHHE).

Huadopmannonnoe odmecrso. Ileppolt monsiTkoit aBTOMA-
TH3UPOBaHHON 00paldoTKH MHMHDOPMAIHH CTAXO0 CO3NaHHEe
Yapaszom BabOupxem B cepeamae XIX Bexa MexaEmUecKOH
nudposoit AraruTEYecKod MmammAb. OMHAKO JHIHE ¢ cepeH-
HHl XX Beka, ¢ MOMEHTA DOABJEHHA SJIeKTPOHHBIX YCTPOlicTR
o0paboTkH M XpaHeHHa HHbopManuu (9BM, a saTemM mepco-
HAJTBHOIO KOMORIOTEPAa), HavaJacH NOCTeIeHHLI nepexos oT HH-
AyeTpHANbHOrO 00inecTBa X AHPOPMANHOEHOMY,

B nEQOpMAINOHHOM O6IecTBe TVIABHBIM pecypeoM ABJIAeT-
¢ uHGOpPManUs, HMeHHO Ha OCHOBe BJIafleHHs HHopMalHeil o
CAMBIX PASJIAYHBIX OPONECCAX U ABICHAAX MOXCHO 3¢ e KTHBHO
H ONTHMAJBHO CTPOHTE JIO6VI0 AeATENbHOCTS.

Baxnao Be Toabko mpomapecTH JoJbinoe KOJHYECTBO IPO-
AYKIHNH, HO H CAeJATH HYKHYIO NPOAVKIHIO B onpeAe/eHHOe
BpeMs K ¢ oOpefieNeHHBIMH 3aTpaTaMu. B HHPOpMALIHOHHOM
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00 IIIeCTBe NOBLIMIASTCA He TONbKO Ka7eCTBO NOTpedieHu A, HO B
KAYEeCTBO NMPOM3BOACTEA, YeJJOBEK, HCIOAb3VIomui wadopma-
IMOHHEIS TEXHOJOIHH, HMeeT JYIIIHe YCIOBHA TPYAA, & TPYA
CTAHOBHTCH TBOPpYECKHAM H HHTEJIJIEKTYANLHBIM,

B kavecTBe XpATepHeB PasBATOCTH HHEDOpManoHHOTO 06-
miecTBA MOKHO BEIGPATE TPH: HAJIMYAE KOMIIBIOTEPOB, YPOBEHE
PA3BHTHS KOMILIOTEPHBIX CeTeit H KOJNUECTBO HACENIeHuA, 3a-
HaToro B vEboOpManuonHoilt chepe, a TaAKKe HCOOAL3IVIOUIETO
HHPOPMAIHOHEDIE A KOMMYHAKAIIMOHHEIe TEXHOJIOPAHN B CBOEH
NOBCEAHEBHOH NeATeNLHOCTH.

IIponsBoacTee KoOMULIOTEpPOB, IlepBLie 3AEKTPOHHO-BbI-
THCAUTENLHEIE MAIMUHE {OBM), KoTOpEIe MOTJIR ABTOMATHYIEC"
KK Io 3aAaHHoi# mporpamme obpaGaTbiBaTek Gosbimue ofbeMbl
uudopManun, 6L cosgans B 1946 rogy B CIIIA (OHHUAK) n B
1950 rogy 8 CCCP (MBCM). B 40-60-x rogax XX Bexa npous-
BoficTBO IBM nN3MepaNoCch eIUHMIAMH, AECATHAMHA H, B AY4-
meM ciaydae, coTHAMY mTyK. O9BM OpinM oveHL JOPOrHMH K
odeHb DoMbIIHUMU (3AHMMAAM TFpOMAJHEIE 3AJbI) H HOSTOMY
OCTABAJACh HEJOCTYIHEIMY AJIA MACCOBOrO MOTpebnTens.

Maccopoe TPOUBBOACTEO CPABHUTEAbHO HEAOPOTHX IEpCo-
HANBHEIX KOMILIOTEPOB HAYANOCH ¢ cepeAuHE 1970-x rogos ¢
roMusioTepa Apple I (¢ 9Toro KoMNBIOTEpa HAYANA CBOE CYIIEC-
TBoBaHRe dupMa Apple). KoandecTBo NpoMaBefeHHEIX Nepco-
HAALHBIX KOMNLIOTEPOB HAYANOQ COCTABIATEL JECATKH THICAY B
T'OJ|, YTO IIO TEM EpeMeHaM GbLIO KOJIOCCANEL HBIM JOCTHKEHNEM,

B Havane 1980-x rosoB mpuCTYNIHWIa K MACCOBOMY IIpOHA3-
BOJCTBY HePCOHANBHBIX KOMOBIOTEPOB Kopnopanua IBM (koM-
NBIOTepH Tak H HaskBaguchk IBM Personal Computer — IBM
PC). HocTraTouro ckopo IBM-cOBMECTHMbBIE KOMIOBIOTEPH CTANH
BHIIYCKATH MHOTHE (MpMBI, ¥ X IPON3BOICTEO JOCTHIVIO COTEH
THICAY B rojf. E:xerogEoe NpoM3BOACTEC HEPCOHANLHBIX KOM-
OBIOTEPOB DOCTOAHEO pocyo U B 2007 roxy npessicuno 200 Mun-
JHOHOB,

IlepcoBaAbHMA KOMILIOTED IOCTOAHHO COBEPHICHCTBOBAT-
¢s, ero OpoH3BOAMTENLHOCTL BO3POCAA HA TPM IOPAAKA, TIPH
PTOM, UTO OUYeHb BAACHO, IIeHA AaKe CHusmIachk. Ilepconaananlit
KOMIIBIOTED CTAJ JOCTYIEH MACCOBOMY MOTPeCHTENI0, H Temeph
B PASBHTHIX CTPAHAX MMPA KOMHLIOTEP MMEeTCsl Ha GOJBLIINHH-
¢TBe pabouux MecT H B GOJBIIMHCTBE ceMeid,

KoMneioTepHle ceTH. B HacTogmee BpeMa CYHIeCTBeHHOM
TeHAeHNMel B HHpopMaTH3AIH ofMecTBA ABIAETCSA MEPexXon
OT MCIIONh3OBAHAA KOMIIBIOTEPOB B ABTOHOMHOM pPEeXXHME K UC-
OOJL30BAHHIO HX B AHPOPMAIHOAHBLIX CETAX.
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HudopMaioEHRIEe CETH CO3AAIOT PEATBHYI0 BOSMOXKHOCTD
GpicTporo H yA06HOr0 ZOCTYIIA MONL3OBATENA KO Beeil MHPOpMA-
A, HAKOIUIEHHO YeloBeYecTBOM 38 CBOK HCTODHIO, JJeK-
TPOHHAA IOYTA M TeJeKOH(epeHNNH, nonck AAEGOPMALAM BO
BceMupHoit nayTuae H B GaliinoBRIX apXuBaX, HHTEPAKTHBHOE
ofImeHNe, IPOCAYIINBAHNE PAAHOCTAHNUEA M OIPOCMOTD TeJIEBH-
SHOHHBIX NIporpaMM, DOKyOKH B HHTepHeT-MarasHHaX CTaIH
TIOBCESHEeBHON NpaKTHKON MHOI'MX IOJB30OBaTesell KOMIIBIOTE-
POB B PA3BHTHIX CTPAHAX.

PaspaTHe TH0GaNBHRIX KOMIOBIOTEPHHX ceTell HaYaMoch B
80-e roam npomnoro pexa. B 1981 rogy B cerm MATEpHET Ha-
CUHTHEBAJOCE AUMEL 213 KoMIbIOTEPOB, K KoHny 1980-x roaos
KOJIHIEeCTEO IIOAKIIOUEHHBIX K CeTH KOMIBIOTEPOB BO3POCIO J0
150 ThIcAY, BanGoaee GRICTPRIA POCT MIPOHUCXOAKI 32 TIocHedHee
JecaTuneTHe, H K aavary 2007 roaa Hx KOJIHYECTBO IPEBHICANO
400 MHIIHOHOB.

CTamcTHvecKne JAHHLIE ,
o pocre HATepHeTa http:/iwww.isc.org I35

ITo KonuuecTBY MMeEOMHUXCA cepBepor UHTEpHETA MOXHO
CYIHATE O CTENEHA MEMPOPMATHIAIMH OTAeJbHBIX cTpaH. Ham-
Sonpmree KONMMIECTBO CepBEPOB 3apPerHCTPHPOBAHO B AOMEHAX
AJMMHUCTPATHREOIO THOA (0KO0A0 253 MHINIAOHOB CepBEpPOB),
SHAYUTENbHASA YacTh KOTOPHIX saperucrpupopaHa B CIIIA, ma
BTOPOM MeCTe, ¢ GONBIIMM OTcTaBaHueM, Anornsa (31 Muamnon
cepeepoB), Poccus sapuMaeT B TOM cilcKe 20-e MecTo (0K0OIO
2,4 MUJLINOHA CePBEPOB).

KoanuecTBO NOCTOAHHLIX MONB30BaTENeH pecypcoB B YCJIYyT
HHaTepHETA BO BCEX CTPAaHAX MHpPA COCTARAAET IPHMEpPHO OAMH
MEJLIHADZ 4es0BeK. B PoccMH KONMYeCTBO MOJb30oBaTeNel pac-
TeT GRCTPRIMU TeMuaMu, 1 B 2007 rogy cocTaRnIO NPHMEPHO
25 MAJITHAOHOR IE€NMOBEK.

Hacenenue, aanaroe 8 undopMarmonnoit cpepe. Ilo aan-
HeIM OOH, B 90-¢ rognl XX pera KoanuecTBo paOTHHKOB, 3aHA-
TLIX B WHQpOpManHOHHOH chepe (ana KoTopuix obpafoTka MH-
dopManuy ABISETCA OCHOBHON NPOH3BOACTReHHON dyHKIINEI),
BO3POCJIO IpAMepHO Ha 25% , TOrga Kax KOJMHYeCTBO 2aHATHIX B
CEeNBCKOM XOSAHCTBE W IIPOMBINLICHHOCTH COKPATHMJIOCh, COOT-
BeTCTBeHHO, HA 10 1 15%.

KoMnploTepn 1 nHGOPMAIIMOHHEE TeXHOJOTHH MHTEHCHB-
HO NPOHMKAIOT H B chepy MATEPHAJILHOrO OPOMSBOACTBA.
Hnrxenep, GepMep, CHELHAMHCTH ADYTUX TPAJUIIHOHHEIX IIPO-
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theccuil Bce uaile IMeIOT Ha CBoeM pafodeM MecTe KOMNBIOTED B
HCHOJAB3YIOT HHDODMAIHOHHEERIE H KOMMYHHKATIHOHHEIE TeXHO-
JIOTHH B cBoell npodeccHoOHANBHON AeATESBHOCTH.

C pasBHTHEM KOMMYHHKAMHOHHBIX TEXHONOTHNA B MOGHIB-
ROl ¢BA3H Bee 60MbIee KOJHYeCTRBO JIIOAEH OCYINECTEAIOT CBOIO
TIPOMSBOACTBEHHYIO BeATeEHOCTh JHCTAHIIHOHHO, T. €. padoras
JoMa, & He B obuce (B CIILA Gonee 10 MMLINOHOB Yenopek). Bee
GoJInilee pAcIPOCTpaAHeHHE NIOJYUaeT JUCTAHIHORAOE 0GpasoBa-
HHe 1 NOUCK paboTh uepes Hureprer. B 2000 roay ofopoT Mupo-
BOrO PHIHKA HHGOPMAOMOHABIX H KOMMYHUKAITHOHHKIX TeXHO-
Jiornit cocTaBHI oKouIo 1 TpHnnoHA moasapoe. Ilpu sToM Ha
SAKYTIKY annapaTHRIX CPeACTB GRLIO MOTpAYeHO MeHee IOJOBH-
HEI BTOM CyMMBI, BOJIbIIAS YACTD OLLIA BIOMKeHa B paspaboTKy
IporpaMMHOro oflecmeuenns, NPOeKTHPOBAHME KOMIILIOTEPHEIX
ceref u T. 4.

{  Nndopmaumonnoe oS11ecTBO — 3T0 06WECTBO, B KO-
7. J TOPOM GOMLLIAN YACTL HACEAEHNA 3aHATA NONYMEHWEM,
nepepaboTkon, nepepaveil v xpaHeHuem wHPOPMa-

LK.

Kypc rrdopMaTikl 1 HEGOPMAITHOAHO-KOMMYHHKANTUOH-
aeIX TexHONorni (MIKT) urpaeT ocob6yio poab B 3IOXY Nepexoaa
OT MHAYCTPHAJIBHEOTO 00IecTBa K HHPOPMAILMOHHOMY, TAK KaK
TOTOBHT BEITYCKHUMKOB LIKOMKI K MHU3HHE 1 JeATEJIHHOCTH B AH-
dopmammonaoM ofiecTse.

KonTpoasHasie BOPOCHI

1. Kakyo poJb HIPaiH BellecTBO, SHeprua i MEGOopMAIHA Ha pasIad-
HEIX 3Tarax passuTus odmecTpa?

2, Ilo xaKuM OCHOBHBIM NAPAMETPAM MOJKHO CYAKTE O CTEIEHH Da3BH-
TOCTH HHGOPMALHOHHOTO OfIIecTRa K ToYeMy?

3. Kax maMeHAeTCA coflepaaHne KNUZHE U NeATEILHOCTH JdI0geil B
npolecce NepeXola OT MHAYCTPHANbLHOTO ofmecTsa K aadopMa-
DHOHHOMY?

Unrepuer I35°
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#ET

3agaHuA AA9 CAMOCTOATOABHOTO BHINOIHEHNS

8.1, Haiiznte B HATEpHETE AAHARIE O POCTE KOJHUYSCTBA MONBIOBATE-
Je# U cepBepoB.

6.2. ludpopmauuroHHas KynbTypa

KonugecTBe HHEGPOPMAIAN B COBPEMEHHOM 00INECTBE CTpe-
MHTE/NbLHO HAPACTAET, UeNOBEK OKA3RIBAETCHA NOTPYXKEeHHBLIM B
Mope nupopmauynn. [Lasa Toro 4yTo6H B 2TOM MOpe «He VTOHVTh»,
HeobGxoauMO 06nazaTh HHGPOPMALMOHHON KYJLTYpPOli, T. e.
3HAHHUAMM H YMEHNAMH B 0018¢TH MHOOPMAITMOHHBIX ¥ KOMMY-
HHKAITHOHHHIX TEXHOJIOTHIL, A TAK2Ke OBITh SHAKOMBIM ¢ OPHAH-
YeCKMMH H 3THY€CKHMH HOpMaMH B 3Tol cdepe.

o IIponecc HAGOPMATHIANMH OOLIeCTRA MeHAET TPAXHIIH-
OHHLIe B3TJAAH HAa NepevyeHb YMEHUI X HABHIKOB, He0G-
XOAMMEIX ANA conyanbHoil aganranuu. BossmeMm Tpagn-
OUOHHEIH HABHIK mnuckma. Ha 3ape IHBHIN3ANNHA
(Illymep, EruneT), B aHTHYHOM MHpe (Jniana, Pamckana
MMIOEPHA ¥ AP.) H B cPeAHNe BeKa (40 N300peTeHNnA KHH-
roneyaTaHnsA) HABLIK KaJLJIUrpagHIecKoro muckMa GBI
38JI0T'0M YCOEIHHOro IPOJABMIKEHHS 6 COAANLHOI JecT-
HHOe. B nmHAyCcTpHaNnbHOM ofmiecTBe (0 mMaobpeTeHHs
NEPCOHAIBHEIX KOMITBIOTEDOB) HABBIKM NHCHMAa PYIKOM
Tarxe OLLIH HeoOXoAMMH AJA X060r0 9aeHa ofmecTsa.
B macrosmiee Bpems, Ha mopore HHPOPMAITMOHHOTO 06-
MIeCTBA COUMANLHAA 3HATHMOCTb HABLIKA IMHCHMA DPyU-
KOl CHHM@eTCA M, HAaoB0POT, COUMANbLHAA 3HAUMMOCTD
HABLIKOB BBOAS HH(POPMAIIAH C IIOMOM[BIO KJIABHATYDEI H
paboThi ¢ rpadnveckMM HATepdheiicoOM npHUIcKeHH ¢ IO-
MOIOEI0 MBIIHNY BO3PACTAET,

Co3zaENe M pEJAKTHPOBAHHE AOKYMEHTOB C IMOMOIIBLIO
KOMOBIOTEPA, T. €. OBJaZeaHe OPHCHHIMH HRPOPMAHOHHELIMK
TeXHOJOTHAMM, CTAHOBUTCH B HEPOPMAIIMOHHOM 00IIIecTBe €O~
IAAILHO HEOOXOAMMEIM YMEHHEM -— AOCTATOYHO NMPOCMOTPETH
o0'bABNIeHNA O IpHeMe Ha pabory.

CoBpeMenAEIe HEQODMAITHOHHBIE TEXHOJOTHH IO3BOJIAKT
BKJIIOYATHL B COCTAB JOKYMEHTA JIOOBIe MYJLTUMeAMIHBIE 00B-
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erTH (rpadury, 3BYK, AaHHMAOWUI, BUZeo). [loMa BH MoxeTe
OPHBECTH B MOPAAOK (OTOAPXHME CeMBH, OTCKAHMPOBAB CTApEHIE
¢oTorpadHA M MOMECTHE MX B YOOPANOYEHHOM BHIE B KOMIIBIO-
TepHHH doToanLboM, B nponecce 06yuyeHHA BRI MOXeTe IOATO-
TOBMTE pedepaT ¢ WIIOCTPANAAMH, B Ipoliecce TpodecCHOHANE-
HOH JeATEeXRHOCTH — HOArOTOBMTh KOMIBLIOTEPHYIO NIPe3eHTA-
OO 0 KeATeALHOCTH Bameit pHpMEL. ¥YMenue paboTaTs ¢ MYJIL-
TEMEANA AOKYMEHTAMH, CO3AaBATh KOMIOBIOTEepPHLIE Ipe3eH-
TAIMH CTAHOBHTCA BAXKHBIM B NHGOPMAINOHHOM ofiiecTne.

B coppemenHOM HHEGOPMATHOHAOM 00IIecTBe BpAA 1A HEOG-
XOANMEI HABEIKH TPAANIIHOHHOTO YepueHNA HAa BaTMaHe. Bmec-
TO BTOrO MOJe3HO HOJYYHUTE NEPBOHAYANBHOE NPEACTABIeHNE O
HaszHAYeHUN U BO3MOXHOCTAX KOMIOBIOTEPHBIX CHCTEM ABTOMA~
TH3EPOBaHHOrO MpoexkTEpoBannsd (CAIIP). Takme cHCTEMEI ITO-
SBOJAT BAM OBICTPO PACCMOTPETh PA3MHMYHEIC BAPHAHTHI IJIAHH-
POBKM HHTEPLEpPa AOMA HJIH KBAPTHPEI, CO3JATH IEPTE HJIH
cXeMy.

HcnonszoBaHne 3N1eKTPOHEHEIX Tabany caeyaer Gojee mpo-
CTHIM U HATI'TANHBIM HMCCIEAOBAHHE H IOCTpoeHHe rpadHkoB
DYHRIHYA B MATEMATHEe, TIAHUPOBAHUE U BeAcHHE AOMALITHEro
OIogKeTa, ABTOMATH3HPYET 3aNn0IHeHHe MHOTOYHCIeHHNMX KBH-
TAHIIMNA OILIATH 38 KBAPTHDY, 2MeKTPORHEPTHIO H TeJedoH.

HeobxoanmocTs yROPAAOYUTE HHPOpMAIIUIO, HAIPUMeED,
O JIOAAX, ¢ KOTOPEIMU BRI KOHTAKTHpYeTe, TpedyeT HCOOARIO-
BAHUA 3aHHCHOHN RHMKEKH. OaHAKO YacTo YAOOHee HCNOML3O0-
BATh AJA XpaHeHUA TaKkoif HHbopMAIMY KOMOBITEPHYIO 6asy
AQHHHX ¢3anucHag KEHXKEAS . IIpu noncke uaGOpPMAITHY B CO-
BpeMeHHoIt 6UGIHOTeKe AU B M HTepHeTe He0GXOANMO HMeETh
HABBIKH MONCKA HHbopMalnuy B 6a3ax gJaHHKX. B uHpOpMAan-
OHHOM 06IjecTBe OYeHbL MOJEe3HHM ABJIAETCA YMEeHHe cO3aa-
BATL 6a3Bl JAHHBIX, & TAKKe BeCTH B HNX NMONCK JAHHLIX.

KsaandunuposasEHbI O0JB30BATEh KOMIBIOTEPA MOMKET
HA OCHOBE HCNOJL3OBAHUA AILIKOB BH3YAABLHOIO OO6LEKTHO-
OPHEHTHPOBAHHOTI'O MPOTrPAMMHAPOBAHNA CO3AABATE HeOOXOHH-
Mble eMy CHeNnUaJIUSHPOBAHHEIe NPHJIOKeHHA, CO3AABATE U UC-
CJIeI0BATE MOAEIH PASIHMIHHX OBEKTOB M IPOIECCOB, pASpa-
GaTHIBATE AHHaMHUYecKue Web-callTe 1 T. 2.

CoBpeMeHHOMY YeJI0OBeKY HeoOX0UuMO 0BIaAeT:E KOMMYHH-
KATHMBHON KYALTYPOIl, T. e, YMEHHAMH CO3JABATH H DOCHLIATH
AMeKTPOHHEBIE MHCEMA, HAXOAUTL HYKHYIC HHPODMAIIHIO BO
Beemuproi# nayTiHe HIH B (pallJIOBRIX apXMBaX, y4aCTBOBATE B
yaTax # 7. A. HeoOX0AUMEIM YCJIOBHEM yCIenIHol npodeccuo-
HAIBHOH AeATENBHOCTH CTAHOBHUTCA CO3AAHNE M Ny6MRanna B
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HuTeprere Web-caitTor ¢ nHbOpMAan el 0 JeATEILHOCTH Opra-
HH3ALEA HIHA NMpeANIPpNATHA.

HMehopManuOHHAS KYABTYPA COCTOUT He TOJBKO B OBJaje-
HHH ONpeAeeHHBIM KOMILIeKCOM 3HAHHUI H yMenuit B ofaacThn
AHGOPMALMOHHEIX 1 KOMMYHHRALAOHHBIX TeXHoJOornii, HO B
NPeANcIATaeT SHAHNE U colmonenne IOPHAHIECKHX M 3THYe-
CKHX HOPM M OPABHJ. 3AKOHEL 3aIIPEINAIT HCINOJIbL3OBAHKE ITH-
PATCKONO KOMIBIOTEPHOro OGecrneyeHHA M NPONATAHIY HACH-
JHA, HAPKOTHKOE N nopHorpadun B METepHere. O0menue ¢
MOMOLTLI0 SJEKTPOHHON MOYTHI UJIH B YATAX, YUIACTHE B TeJe-
RoH(epeHINAX MNPeANMOJaranT cobMofeHne OImpefeeHHEIX
NpPaBHS: OTBEYATH HA MMNCHMA U HE PACCHLIATE 3HAKOMBIM M He-
SHAKONBIM JOAAM MHOTOWYHCJEHHEIE PeKJAMHEE COO0OmeHns
(cnaM). He OTKJIOHSATHCH OT TeMHBl 00CY:KAeHNA B TeIeKoupepeH-
OUAX E9aTaxX A T. A.

KoRTpoarHbie BOIPOCH

1. KakcBu OCHOBHEIE KOMUOOHEHTH HHPOPMATHOHHON KYILTYDH, KO-
TOpEE HeOOXOAMMB HeNOBEKY AR MHIEH B HAHMPODMAOEOHHOM
obmecTee?

6.3. NepcnexTuBbl pa3sBUTUNA
MHOOPMALIMOHHBIX U KOMMYHUKALMOHHbIX
TexHonorunin (UKT)

PaseuTne HOBBIX MEGOPMANMOHHERIX A KOMMYHHKAIIMOH-
HEIX T€XHOJOrHH HMeeT ofnHe 3aKOHE!. BONLINHMHCTBEO HOBBIX
TEeXHOJOTHI1 IPOXOANT B IPOIECCE CBOETO PA3BHTHSA IATH 9Ta-
TIOB, OJHAKO HEKOTOPHIE TEXHOJOTHH DASBHBAIOTCH OYeHbL HpIc-
TPO U «IIPOITYCKAIOT » HEKOTOPHIE 3TAMNKI, APYTrHUe Ke, HaoGopoT,
OepuoiHYecKH BOSBPAIIAKTCA HA HAYAJBHEIH STAIL PASBUTHA.

JIyome Bcero sTank pasuTHA UKT MOXHO OHPEeACTABHTE B
rpatduzeckoit popme. Ilo ocu abcouee OTJI0KHM BpeMA B 3TAMNAX,
OZHAK( CAEAYeT YUNTRIBATD, UTO PA3/JIMYHEIE TEXHOJOTHH IIPOXO-
AAT STEME] CBOETO PASBUTHA 34 pasIuHoe BpeMsd (oT 2 o 10 JerT),
T, €. IIKAJA OCH BPpeMeHH IS PA3HBIX TEXHOJOTHITI HEOAMHAKOBA,
Tlo ocu opAUHAT OTAIOKHM YPOBEHE OHEHKH TeXHOJOrHH 0bImecT-
BOM, Ur0 HOCHT JOBOJIBHO CYOBeKTHBHEI xapakTep (psuc. 6.1).



172 T'nasa 6

IIepBrnit a3Tan. «Bocxoa Hage®x Ay, KOrga DOABIAICTCH TEO-
permuecKHe 0OOCHOBAHHA H IepBble 9KCNIEPHMEHTAALHEIE Dea-
JM3anAN HOBOM Texmosornd. OO0LIecTBY KaXeTCH, YTo AAHHASA
HOBAA TEXHOJIOTHA DAZpPEIIHT MHOI'ME IIpOﬁJlBMbI.

IlpuMepoM TakKoll TeXHOMOTAH SABAAIOTCH HAHOTEXHONO-
ruH. [JeficTBHTENBHO, COBPEMEeHHEIC TPAHIHCTOPE! YiKe MMelOT
Pa3Mephl B HeCROJIBKO AeCATKOB ATOMOB, H AaJbHelmasn MIHA-
ATIOpH3ALNA JOKHA IPHEECTH pasMepsl TDAH3IHCTOPOB K Pa3-
MepaM OAHOrO ATOMA AIH MOJeKyas. KoEKpeTHoi TeXHOIOrH-
YecKolt peannsanmeil HAHOTEXHOJOTHI ABNAITCA YrilepofHbIe
HAHOTPYOKH, KOTOPHIe YXe MCIOAB3YIOTCS ANA CO3ZAHUA Tep-
BBEIX SKCIEPHMEHTANLHBIX HAHOTPAH3HCTODOB.

Bropoii aran. «IInk saBRIneHHBIX OKHAAHKIEY , KOrma pas-
paGoTUNKH KX CpeACTBA MACCOBOH HHMOPMALUMN BHYMIAIOT 06-
OIECTBY BRICOKYIO IIEHHOCTE HOROM TexHOMOrmM H ogwpeKTHB-
HOCTh IEPBHIX IPOMBINLIeHHBIX 00pa3LoB.

IIpaMepoM Taro#t TexHOJOrHHM ABiserca IP-reneeEnacHUE
{TpaHcAAIMA TeJeKaHANOB yepes HaTepHeT). Oanako y sroit
TeXHOJOIEA MHOTO AJMLTEPHATHBHBIX KOHKYPeHTOB (adHpHOe,
KabeJIbHOe H CIYTHHAKOBOE TeJeRHACHHe), HeAOCTATOYHOe Ka-
YeCTBO H300paXKeHHRS (IePHOAHYECKOR ¢DACCHIIAHNE ) K CPaB-
HATENBHO BHICOKAH IleHA.

TpeTuii aran. «KornosxHA pazouapoBaHnii», Korga mmpo-
KO PASPERJIAMHPOBAHHAT HOBAH TeXHOJOTHSA TEPAET CBOIO IPH-
BJIEKATEJLHOCTD B IVIagaX KOHEYHLIX norpebureneit. B nponec-
¢e HCNONB3OBAHMA NepPBPHX MACCOBBIX SK3EMIOIAPOB HOBON
TeXHOJOTHH BEIABIAIOTCA KOHCTPYKTHBHEIE HEAOCTATKH.

IIpuMepoM TaKoil TeXHOACOTHE ABAATCA HATepHET-BUACO-
KoH(pepeHITNH, KOIA OMb30BATEH, NOOKAIOYCHHNE K INHPO-
KonoaocHoMy HHTepHeTY, MOTYT B peabHOM BPpeMeHH 00IQaTE-
CA He TOJBKO ¢ IOMOIIEI0 TPAJHNUOHHOIO YaTa, HO 1 CALIIIATE
M BHAZETL APYT Apyra.

Yerneprhii atanm. <«IloobeM MU3HeCTOHKOCTH», KOTAA HA
OCHOBE HOBBIX HCCJSACBAHHI ONTAMH3HPYETCHA TeXHOJOTHYEC-
KHI IpoLece N HAYAHAETCH MACCOBoe cepRIiHOe IPOUSROACTRO,

IIpuMepoM TaKoft TEXHONOTHH HABAAETCH nmJAATdhOpPMA
Microsoft .NET, xoTopas no3eojifieT CO3AABATS NPHAOHKEHRA ¢
HCHONb3OBAHHEM PASJIHYHBIX HA3LIKOB 00BeKTHO-OPHEHTHPO-
BAHHOI'O NPOrpaMMHPOBaHuA. BaXXHO, UTO Ha 3TOM 9TAlle TeX-
nonoru NET noaaep:xusaior ¥ apyrue dupMu, paspaorun-
KU cucTeM nporpaMMuposanua {Borland, Novell u ap.).

IlaTriil 3Tanm. «IlnaTo NpoZYKTABHOCTH#, KOrIa MAacCcOBOe
cepuiiHoe IPOM3BOACTEO N3AEANIH IO HOBOM TEXHOJOrHH HAXO-
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AUT MaccoBEIl yeroMuHBRIH crpoc moTpe0HTe el M IPHHOCHT
CTAOHJILHYIO IPHOLLIL TPOHSBOAHTEIAM.

IpuMepoM TaKo# TeXHOJOTHH ABJIACTCH IIAPOKOMOJOCHLIH,
T. €. BLICOKOCKOPOCTHOM, AocTyn B MuTepuer. TexHonoram mm-
POKOIOJIOCHON HOCTYIA CTANM HeOOXOAMMEIM OOLIMHEIM ABJIE-
HHUEM AJiA Noab3oBaTeNid. HeobxognMo OTMETHTL, YTO TEXHOJIO-
rug  IIHPOKONOJOCHONY Aocryna B HHTepHeT  MOMKeT
HNCIOJMbL30BATH PARBIUIHBIC METOAb! H KAHANLI CBAZH.

YpoReHh OLIGHKM TeXHONOMMH OGWECTBOM

f
- IP-: HWe
/ i ;
i LLIMpoxananocHbA
/ ¥ RoCTYN B nTepHer
/ \{\ Microsoft NET | u
/r | Murepner-anaboxoHbepeHumn
‘/ 1 2 | 3 ! 4 5
Bpems (avanti)

Puc. 6.1. Pazautie MHGOPMALIMOHHBIX W KOMMYHWKAUMOHHEIX TEXHOAOTHIA

KoHTpoJpHEIE BONPOCH

1. HazoprTe TeXHONOIMHH, COOTBETCTBYIONIME DASTUTHEIM 2TATIAM Pag-
putugs HKT.



KoMnbloTepHbIA NpakTUKyM

MpakTuuecxkue paborvi k rnaee 1
«Koguposanue u 06paBorka rpadpuieckoi
W MyibTUMEAMIAHOW uHOpMaLIUK»

¥YeraHOBHTE! Windows-CD E
¢ BEKTODHEIH rpaduueckmnii g
perakTop OpenOffice.org Draw; H

s pacTpoBuii rpadugecrnit
pezaxTop GIMP;

® TpOrpaMMy paspafoTKn mpeaeHTA-
» mu#t  OpenOffice.org Impress;

[_‘(j e pegakTop flash-amumansm
Macromedia Flash;

s 3BYKOBOH peaaxrop Audacity;

DO &

AucTpubytiue
Microsoft @
Office
& IporpaMmy paspaloTKH npezenTa- =
oni#t Microsoft PowerPoint (03
YV CTAHOBUTD! Lnux-ovD B

¢ BeKTOPHEIN rpaduyeckuit penak-
Top OpenOffice.org Draw;
e pacTpoBMil rpadpmueckuil pegax-
Top GIMP;
e mporpaMMy paspaGoTKH OpeseHTa"
a ou# OpenOffice.org Impress;
e 3BYKOROM pexnaxTop Audacity;

® CHCTeMY 3aXBaTa 1H(ppoBHX doTo
digiKam;

® CHCTEMY 3AXBATA M PeJAKTHPOBA-
Bme mudposoro eugeo KINO

BE DR e
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NMpaxTuyeckan patota 1.1
KoauposaHue rpadpuueckoi undpopmaummn

AnnapaTHoe H nporpaMMuoe ofecneuenne. Komnsrorep ¢
YCTaHOBIeHHOM onepanuoHHOH ciereMmolt Windows mau Linux.

Ileas paGorss. HayumThes:

¢ YCTAHABJIWEBATDH PASIMYHEIE rpabuyecKue PesKUMEL SKDa-
HAa MOHHTODA;

¢ YCTAHABJNHEBATh LIBET MNYTEM 3AKAHMH THCIOBRIX KOZOB
HHTeHCHUBHOCTeH §6a20BBIX OBeTOB DaauTpel RGB (kpac-
HOTOQ, 3€JIEHOT0 U CHHEro).

Saganmne 1. YeraHopuTh rpadrdeckuil pesKEM SKpaHA MO-
HATODA:

e ¢ Han(oJlee BO3MOXHBIM BHCOKHM paspelieHHEeM SKPaHa;

e ¢ Haubonee BoaMoXKHOMH TTY6uHON IBETA.

3aganne 2. B rpadudeckoM peaarTope NocHeNOBATENBLHO
yeraHOBUTE OBeTa {cM. Tabia. 1.8. KogupoBKA LBETOB IpHA TIY-
Oune npera 24 6KTa) ¢ HCIOAL30BAHKHEM IANHTD IBeTOBR RGB,
CMYK u HSB. IlpeTa ycTaHARAKBATEL IIYTEeM BBeAeHHA THCJO-
BRIX KOAOB 6A30BBIX IBETOB B COOTBETCTBYIOUINE TEKCTOBLIE
OJIfL,

m 1.1.3. MNannTpbt UBETOB B CUCTEMAX LBeTONEpaAAYN
RGB, CMYK u HSB

@ 3aganne 1. ¥YeranoBra rpaduuecKoro peskEMa dJKpana
MOHHTOPa B onepaunuonHoit cucreme Windows

1.B  ONEPALMOHHON  CHCTEME prormerseseen o 2

Windows IOEIRHYTE IPABOM  tes sl semals [a—
KHONKOK MBimM 1o Palovemy )
¢MoRy, TOABUTCA JAUATIOTOBOE !

okno Csoitemea: IKpan. |
BuGpars Braaaxy Ilapamemn- M | 3'
pbi, XOTOpast NpPeROCTABIIET T3

BOBMOKHOCTD YCTAHOBHTBL Tpa- o= .

dugeckuil pesRuM DRPaHA. e i o (e
T Compotnmor|s gl ¥
Paspemalomyio  COOCOGHOCTB = e

SKPAHA YCTAHOBHTDH ¢ TTOMOIIBIO R
OJA3yHKA Paspeuwenue 3xpana.
I'ny6uny npera YCTAHOBHTL €
ODOMOIILI) PACKPBIBAIOIIETOCH
cuucka Kavecmeo ysemonepedayu.
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¥YeTanoBKa rpadHYecKoTo pekXHMA JKDAHA a
MOHHTOPA B onepannoHnoi cucremMe Linux

1. B onepanvonnoii cucreMe Linux BBeeTH KOMAHAY
[Hacempoiticu-Ilenmp ynpasrenusn cucmemoii].
B neroil yacTu moABRBIOIErocH AHAMOIOBOTO OKHA BEHIOPATh
nysKT Jucnaeii 1 B IpaBoil YacTH AHUAJIONOBOrO OKHA YCTA-
HOBHTE Pa3PEIHAIINYI0 CINOCOOHOCTH, 3KpaHa M IAyOHHY

nBeeTa.

U

TTHcrema 7T T Ctnspywonwoo cbopymcoamde:

“n;::m- Supaexapra RVI50 | Mobibicy Madeon Y600 M10]

RipEy ! Mwrrop Monitor 10245768

;ﬂs I'prumi mirephofic : Tesywwe HecT podin:

| acrpotea cxsenarypes | Momrop (Womtor 100xi030 - Apyvok spowecmwems
Rpotiosp AT| Radeon,lreGL (ighn) Hprrod iy
! FryBans wasTe 16 mmARrron LeeTon (21 GUTS) - poxomenaosene + |

i s = ket =k

by 3ananne 2. YcTaHOBKA HBetra B rpadmuecxom
PefaKTOpe ¢ HCIOJAL30OBAHMEM CHCTEMBI IBETO-
E nepeaaun RGB B BekTOpHOM pemaxTope ﬁy
OpenOffice.org Draw
1. B onepanuonHoil cucreMe Windows nau Linux saoyeruTs
HHTerpupoBanHOe oducHoe npmaoxenue OpenOffice.org u
BBeCTH KoMaHay [Paita-Coadams-Pucynox].

2, HapucoBaTh BoceMb OAHHAKOBLIX (Uryp (HAIpHMeD, Npa-
MOYTOJALHHKOR).

Hna xasxaoit purypsl 3aJagnM Oeer N3 TaGAAmEL,

3. Buigenmurs Gurypy ®W BBecTH KomaHRy [Popmam-
Obaacmb...].
Ha mosBmBmieMca JHAJOTOBOM oKHe Ofaacmb BHGpaTh
Braagry Leema.
C noMOomibio PACKPHIBAIOIIErOCA CIMCKA BHGPATL CHCTEMY
ueeTonepenaar RGB,

3azaTe OBeT NYTEM VCTAHOBKHM B IIOJAX CO CYSTYMKOM HH-
TEeHCHBHOCTeR 8830BRIX 11BETOB.
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4, BrnosHaTs TYRKT 3 JUIA OCTANBHEIX GUTYD.
ByayT noay4eHrl BoceMb GHTYp, 3aKpANICHHLIE IBETAMH,
VKasaHHEIMH B TabIHie.

Tpadmyecknii dain yeeta.odg
Xpanutca B nanke UIKTGraph

Windows-CD IS~

NpaxTuveckana patora 1.2

PepaxTupoBaHue uzobpaxeHnii B pacCTpoBoMm
rpaduiyecKkom pegaxKTope

AnnapaTEoe H IporpaMmEoce ofecmevenne, KoMnonioTep ¢
VCTAHOBJICHHON onepanHonHol cucreMmoit Windows mmm Linux,
craHep Man nudpoBaa KaMepa.

ear patorsil. HayunThes nonydYaTh nudpobnie PACTPOBLIE
N300PAKEHHUA U OPUMEHAT: K HHM DAIJHYHBEIE rpaduTecKHue
s¢hrderTH.

3aganue. ITonyuuTs ¢ MOMOMILIO CKRAHepa MM uudpoBoi
KaMeprl pacTpoBoe n3ofpakeHne (HanpuMep, o0IoxKy yuel-
HHKAa) H OpeodpasoBaTh ero ¢ MoMoumisio adxpekT0B NIPOCMOTpaA
Yepes AMHIY H 3arHyTOH CTPaHHIBL.

PelakTHPOBAHME PACTPOBOTO M306paKeHHA a
C MOMONILI0 PACTPOBOrO IPathUeCKOro peaaKTo-
& pa GIMP <&

1. lTonyunTe ¢ DOMOLIBK CKAHEPA HAH LIHGpOBOH KaMepH
pacTpoBoe naolparkenne ook yaeSHHKA H COXPAHUTD
ero s datine obnoxka.bmp.
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Komnurorepuail npaxrTunym

2, BanyctaTs pegaxTop GIMP xomammoi 1ot xd

B cayuae oTCYTCTBHS cKAHepA M LUHPPOBOH KaMephl BOC-
TMOAB30BATLCHA TOTOBHM N300pakenneM obnoxka.bmp, xpa-
mamames 58 Windows-CD s nanke . MIKT\Graph.

[IIycx-IIpozpammor- GIMP-GIPM2], ouv pscu comss

Tloaeurca Ilaners uHCMPYMEHMOS r& e \TWY
rpagHYeCcKOro PeRakTopa, COAEPXA- fn # O A &
1048 MEHK PeAKTOpA.

3. C moMoOIOBI0 MEEHID PEefaKTOpa BBeCTH KomaHay [Paiia-

Omkpuims...].
C nomombio JUANOrOBOTO OKHA 3azpy3umb usolpaicenue
OTKPHTh rpadpuuecknii daitn 06noxka.bmp.

“ Compandars woolipam e EPRRRA i Ja g 15 100
ConaaTe Kat aner I Yaammn dain ' Megeperooamn dwia l
Erbnformatian 'l

A eplayer_gud

A sl

HTMLY Olwav
[ Permcrp e, Lyg
D aly [R5 e —

[msnazt Mo, o

Haced Thumibes. o
[ Sapamwea, apmezgia gf
Aaral ST DE.
Ti B o e SO A
et 7] D 2
Onpe st 0 dadina:  FEG -
B! Einformathas
E5vs o]

- X opween |[ P l

4. B orHe nzofpaxenusa rpaprgecKoro peakTopa oTKpoeTes

PacTpoBoe H3obpaykeHEne o0JIOKKY YUYeDHUKA,

5. ns npeoGpasoBaHna H3o0paxeHNd o0J0MKKH B BIJ €T'0 Ipo-

CMOTDA Yepe3s JHH3Y ¢ MOMOMIbID MEHI0 OKHA H300paKenns
BBeCTH KoMaHAy [Purvmpoi-Oppexmbt cmexon-JIunsa...].
B noasnemeMca auanorosoM oxkHe IPpgexm NuK3bt BH-
6paTh mapaMeTpH KO3hPUIACHTA IIPEIOMICHAR H IHEAK-
HYTh 0 KHONKe a.
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6. Ina npeoOpasoBaHENA HIOOPAMKEHHA OOMOKKH B 3ArHYTYIO
CTPAHHUILY ¢ IOMOINBIO MEHIO OKHA H300pAKeHHA BBECTH KO-
MaHay [Puabmpui-Hexaxcenua-3azubanue cmpanuybsi...].
B nodBUBIIEMCA AMANIOTOBOM OKHe S¢Pdexm 3azHymoil
cmparuyy BRIOpaTh OON0XKeHHEe M OpHeHTanuio 3arnba M
INEJKHYTE o KHonke Ha.

7. lloxyaumM ncxogHoe H30fpaKeHHne ¥ NOJAyUeHHLIE ¢ UCIOAL"
soBaHHeM 3ddeKTOB OpHMepHO TaKHe pacTpoBhle H3aolpa-
menna B dopmate TIFF:

Pajin obnoxka*.tif xpanarca
8 nanke . MIKT9\Graph\

NpaxTuyeckas paGora 1.3

CoanaHue puCcyHKOB B BEXTOPHOM rpadpriecKkoMm
peaakTope

Annaparsoe M nporpamMmEoce ofecnedenne, KoMnniorep ¢
YCTAHOBJIEHHOM onepanuoaHoii cucreMoit Windows mau Linux.

Hear paGotnl, HayunThea HCOONB30BATE PA3JMYHEIE BO3-
MOXCHOCTHM BEKTOPHLIX PeAaKTOPOB: DHCOBATE rpadudeckue
NMPVMHTHBEL, JHHUHA H CTPEAKH, BCTABJAATL PACTPOBRIE A300pa-
JKEHMS W TEeKCT, HCOOJIb3IOBATL IPAXMEHTHYIO 3aJIHBKY, OCY-
IOECTBJIATE PYNIHAPOBKY 06BEKTOB, COXPAHATR (aiianl B pas-
JHYHBIX I'padHuecKuX dopmaTax,

3aganue 1. HapncosaTh G YHRIMOHAKLHYK CXeMY KOMIIBIO-
Tepa, HCIONTL3YA IIMPOKHAE BO3MOMKHOCTH BEKTOPHOIO rpadu-
9ECKOro pPeaaKkTopa.
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3amanme 2. CoXpaHUTL MOAYYSHHEIL DPHCYHOK B BEKTOPHOM
U pacTpOBOM rpadmueckux dbopMaTax.

éjj 3apanne 1. PrcoBanHe PyHKIHOHAJLHOMN CXEMBI
KOMIILIOTEPa

5

1. B onepanmonnoii cmereme Windows uam Linux sanyerurs
naTerpupoBauHeii maker OpenOfiice.org u BBecTH KoMaH-
Iy [Patin-Cozdame-Pucyror).

VeTaHOBMM DasMepHl, NOMA M OPHeHTAIHNI) 00JIacTH pHuco-
BaHUA.
2. Mlenxnyrs B oBIACTE PHCOBAHAA IPABOM KHOIMKOW MBEIOMN H
BHOpPaTh B KOETeKCTHOM MeHI0 KoMaHAy [Caaiid-Ilapamem-
PUi cmpanuysl...).
B pmospmpmemes OKEe HA BKIagKe Cmpanuya pubpaTth
topMaT 06AaCTH PHCOBAHHA, €€ NOJIA H ODHEHTALMIO.

TTATAMS T Doy O Patghl Wr e £‘

Topmav hd
[Tee 19,700H

ByroTa 21,00
Opvevrawm  ecoan

~ Bmbomas fioasss fymarn Ei» WECTPEAY CowmTapa] 'I

[T !mmlaw_[wewm|

JIna Gonwplleli TOYHOCTH PHCOBAHAS NPHBAKEM PUCYEMEIS
GUTYDHI K CeTKe U cCAeNaeM CeTKY BUAMMOIL,

3. BLI3BATL NPABLIM INEMYKOM B 00NACTH PHACOBAHHA €€ KOH-

TeKCTHOE MeHIO M AKTHEM3HPOBATD €r0 IYHKTH, 3aJaK0IIne

napaMeTphl CeTRH.
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Hapucyem OYyHRINOHANBHYIO ¢XeMy KOMIOBIOTEDA, COCTOSA-
INYIO U3 MMeCTH OPAMOYTONbEHKOB: ITpoyeccop, Onepamusias
namame, Mazucempane, Yempoticmea esoda, orzoepemen-
HaR namanb B Yempolicmaea esieoda.

4. Ha nanenn Pucosanue, KoTopas HAXOOUTCA B HIKHelH vac-
TH OKHA OPIJIOKEHEA, HAXKATL KHONRY IIpamoyzonviur U
HAPHCOBATH IIECTh NPAMOYTOJLHHKOBR B OGJACTH pHCOBA-
HHHA.

5. BeleAuTE NOC/ALA0BATEIRHO KAXKIBIA IPAMOYTOJEHHK H ¢
IOMOMIBIO KOHTEKCTHOTO MEHI0 YCTAHOBHTEL NBeT H BUI KOH-
TYypa H SaJHBKH.

BeeaeM B IPAMOYTOALHHKY HABBAHUA YCTPOHCTE KOMIIBIO-
Tepa.
6. Ha nareIH HHCTPDYMEHTOB HAYKATL KHOOKY Texcm u BBeCTH
Ha3BaHHA YCTPOWCTE KOMIbIOTEPA.

BeTrapeM B HeROTOpEIE DPAMOYTOJIbHHKH H306DaKeHNA CO-
OTBETCTBYIOMIMX YCTPOMCTE KOMIILIOTEDS.

7. BeijenuTer OpAMOYTOALHEK H BBeCTH KoMaHAay [Bemasxa-
Hszobpaxenue-H3s ¢paling...]. B nossusmemca IHATONOBOM
oxHe Bemasumoe spagueckull ofsexm HaliTH B Hepapxn-
gecKol CHCTeMe NanoK H3obpakeHHe NPOIeccopa H menK-
HyTH 0 kHonre OK,

AHAJIOTHYHEO BCTABHTE H300pakeHHe MOAYNA ONePATHBHON
IAMATH.

BeraBuM B (QYHRIUOHANLHYIO CXeMY COeJHHHTEJBHEIE
CTPEIRI.

8. Ha nmadenH HMHCTDYMEHTOE HAXKATL HA CTPeJKY PAAOM ¢
xHounkoit Coedunumenvivie nunuu, Ha nogpmeimeiica na-
HeaU BHIGPATL 06BeKT IIpAMaR coeOUHUMENRbRAR RURUA CO
CMPeAKamu ¥ HAPUCOBATD CTPEAKY, COSAHHAIOIYIO MATHC-
TPadhb ¢ NPONEeCcCOPoOM.

9. BeyienuTs CTPEIKY H BBeCTH KoMaBay [/1pasxka-Konuposamy),
a 3aTeM derThipe pasa — [[Ipasxa-Bemasume). Iloasus-
IMMHCA JeTHIPbMSA CTPEJIKAMH COSAUHHTh MArHCTPAIL ¢
YCTPOUCTRAME KOMIIBIOTEDA.

ITonbGepem au3aiin GyHKIUOHAILHON CXeMEH KOMIBIOTEDA,
VCTAHOBHM AJIA KAXKIOTO OPAMOYTOJBHEKA IOAXOXAIMHA THI
TPAIUeHTHON 3JIABKH.

10. ITocnea0BATENLHO BBIAEANTH NPAMOYIOJBHNKHE H B KOH-

TeKCTHOM MeHI0 BLIGpaTh OyHEKT Ilnouads...
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B DoaBmBOIeMCA JHANOTOBOM oOKHe Ofaacme BHOpaTh
BRAAKY [I'paduenm W Ha Hell THN rpaAMeHTHOH 3aJMBKU
Oceeoit, yron 90 epadycoe n npera Benvtit u Cepwiii.

Ofnacr. | Tews | Npaspmaocns, | Liser Fpanuest | rpsxosxs | Tescrype |

MonyurM NPUMEPHO TAKYI0 DYHKIUOHANBHYI) CXEMY KOM-

nbLIoTepa:

tuonnnmrcp-(‘)perlofﬁce.urﬂm B - _._.J_g__[_x_!
@oiin fpaska Brn Beraska Qopvar Cepsve Vowewsms Qxxo  Crpasxe’
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& _]3
Mwmm Apecnmoe| »
E +me T f"..' .r e LRPES 8 L.) -‘ﬂ G- ;
VO s s zs,zo;zx}nmxu,o 28% | [Cramni/1

JOna yaobcrea MsMeHeHHS pA3MEDE HAM MepeMelneHHsA
dyEKOUOBAABHON CXeMH KOMIIBIOTEpA, COCTOAINE U3 OTAeNb-
HBIX O0'BEKTOB, 9TH OFBeKTH 0eJecoofPASHO CrPYNMHPOBATE,
11, IocaeaoBaTeNLHO BLIAETNTEL MBIILIO Bce O0BEKTH NPH HAa-

sxaroii knasume {Shift} u precTn komanay [Ipynnuposxal.
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%’ 3ananne 2, CoxpaneHHMe DHCYHKA B BeKTOPHOM ﬁ
E H PAcTpPOBOM rpadudecknx dpopmarax

CoxpaHuM co3ZaHHLIH BEKTOPHLIH DHCYHOK B COGCTBEHHOM
dopmare pegaxropa OpenOffice.org Draw, a 3areM sxcnoprupy-
eM €ro B pacTpoBHi dopmat JPEG.

1. Beecru xomanpy (®Paita-Coxparume kax..], 1 B okue Cox-
panums xax BEOpars ¢opMar Pucynox OpenDocument
{odg) n uMa daiina, HanpuMep koxnvionep. Byner coxpa-
HeH BeK'TOPHEA rpaduueckuii daiia KOMnbloTep.odg.

2. Beectn womanpy [Paiia-dxcropm..], H B okHe dxcnopm
BrIGpaTs Jw00o# pacTpoBmil dopmar (nanpumep, JPEQG).
Daiin Gyger coxpaHeH B 5TOM gopMaTe: KOMAbIOTED.jpg.

Dalinel kxoMnbioTep.odg M KOMILIOTEP.jpg
XpaHaTca B nanke .MIKT9\Grapht Windows-CD gs=

MpaxTuweckan paGora 1.4
AHumauns

AnmapaTHoe ¥ mporpaMMHOe ofecnegenme. KomnkioTep ¢
yCTaHOBJNeHHOH omepanuoranoit cucTemot Windows wim Linux.

Ileas paGotTil. HayunThca cosgaBaTh AHUMALMIO B IPe3eH-
rTanuax, GIF- » flash-aguManuio.

Sazanue 1. Co3naTs B OpeseATAIINA AHMMAIIMOHHOR JBHME-
e 3eMan BoKpyr Coaana.

3anamme 2, Cosgare GIF-annmanuio «Bpamennn 3emans
u3 Habopa pacrpobhix GIF-u3obpamenuil, MOKASHBAIOIINX II0-
CAe0BATEABHEIE IIOMOMKEHNT 3eMan,

2000022
2999009

3ananme 3. Cosaars flash-asmmManmio mocaegoBaATEILHOTO
npeofpasoBAHHA CHHEro KBaJpaTra B 3eJCHEIN TPEYTOJbLHHK H
KpacHBI KpyT,

Puc. 1.22. NocnegosaTenLHoCTL kaapos flagsh-anumaumn
npeoGpasobaHHA CUHero KBafparTa B 38NOHbIR TPOYroNLHMK
M KPACHBLIH Kpyr
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LY 3
/. 3amande 1. AUNMAIIMA B Mpe3eATAMH

= 4 L

1. B omepanmorHoii cucreMe Windows 3anycTHT: OpOTpaMMY
paspaGoTku npesenTanuii Microsoft PowerPoint u BBecTn Ko-
Maugy [Paita-Cozdamos].

Wnu:

B omepanuoHHON cucreMe Windows mwm Linux samycrursb
nporpaMMy paapaboTru npesentanuit OpenOffice.org Impress
1 BBeCTH KoMangy [Paita-Cosdamy-ITpesenmayuio...].

2. Ha cnaiine sapucoBaTh ieaToii KpyT (ConEne) M BBECTH KO-
mauzy [Bemasxa-Pucynox-Hs ¢aiira..].
B muanoropoMm okue Jobaenerue pucyHxa B Hepapxudec-
Koit daiinosoil cuereme Ha gucke Windows-CD B mamke
MIRTOGraph\ seiGpaTs daiin 3emnsa.jpg.

CoagaguM aHUMADHOHHOE ABMMKeHMe 3eMiH BOKpyr Coua-
HIOA H BpallleHHe 3eMJH NMyTeM 3aJaHHA aHHMANHOHHBIX ath-
dexTos.

3. Beectn komanay [[Toxas caaiidos-OPppexmuvi anumayun].
HoasaTca auanoroeoe okHO Hacmpolixa arhumayuy.

4, BugenuTs 00BeRT 3emasn, MIeNK- .
HYTE N0 KHONKe [Jofasumb a """" LN
adppexxm U BBECTH KOMAHZY 2 .
[[Tymu nepemewerun-Epyz). ’ 5
IlepemecTure o00beKT Coaxye ; Ve
TaK, YTOGHI OHO OKA3ANOCH B MeH~ | % )
Tpe XKpyra (TPaeKTOPDHHU TepeMe-
wenuns obuexTa Semaq).

st
S -

5. BeijieuTh O0BERT 3eMAR, INSIKHYTE 10 KHONKe Jobasums
adexm n BeecTH KoMaaxy [Buideaenue-Bpaujernue).

HacTpouM arMMAaIMOHHEIE 3¢ EKTH TAK, 9TOJH OHY HAYH -
HANHCH OEHOBPEMEHHO H 3aKAHUYHBAJIUCH ¢ TIepeXofoM Ha Cle-
OVIOIWIHY craity.

6. B mnamorosom okHe Hacmpoiixa anumMayuy BHLAIUTD IO
ovepedy aHEMAIHOHHEE a@]DeKTH U B KOHTEKCTHOM MEHID
BBeCTH KoMaHRY [ITapamemput spperxmaos..).

B noasusmieMcA AHAIOTOBCOM OKHe HA BKJIagKe Bpexma yera-

HOBMTE NApaMeTphLl AHUMAIHOHHOTO 2dxbeKTa.
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bbecr Bpews |

Hauano: | € npensmyuim -
Sanepca: o 8 ceoma
CROPOCTH: |2 cex, {cpenne} |
MNoaropenne: | Ao namaTua kronww “anee” _v_J

7. BAIYCTATL DpPE3eHTAMIO Ha BHIOOJHeHHe KOMaHAoMH
[{Ioxas caaitdos-Havame norxas] 1 Babaofars Bpamenne
3emnu soxpyr Coanna u coBeTBEHHOM OCH.

@aiinct Arumaunn.odp u Asumauna.ppt
xpanarcs 8 nanke . \IKTHGraph

Windows-CD I3~

3aganue 2. Cospanne GIF-anrManny ¢ IOMOINBIO a

d pacTponoro rpadpuuecxkoro peaaxropa GIMP

&

3arpysMM B PAaCTPOBBIA penakTop HAGOD pacTPOBBIX H3chpa-
JKeHUM, MOKa3HIBAIONTHX TIOCIeZOBaTeIbHEIC [TOIOMeHNA 3eMII.,

1. B onepanuonno#i cucreme Windows

win Linux gsanyeTHTh pPemaKToOD
GIMP xomarnoit [[Tycx-IIpozpammuvi-
GIMP-GIPM2].
C nDomMomp) kKOMaHAH [dPaiia-
Omripvims...] TOCHeROBaATSJALHO 3a-
IPY3HTE B OKHA m3olpaskenmit dak-
aer 1.gif - 14g6f ms mankm
NIKTAGIF-aHumaumsi.

{0 x|

1.gif-20.0 (A

¢ain  Mpaexa  Boigenchne

TlocneposaTenbEO cKonapyeM B3o0pamenus 2.gif — 14.gif B

OKHO ¢ ma3oBpaxenuenm 1.gif.

2. B oxHe usobpamenuii 2.gif — 14.gif eBoauTs KOMauzy [T pasia-

Konuposambu].

B okue m3obpaxkenuna 1.Gif BroguTs romamay [ITpasia-

Bemasume 8].

Coxpanum noaydeEHoe uaobpaxenne Kax GIF-apaManuio.
3. B okme msobpaxxenna 1.gif Bubpate komanay [Paita-

Coxpanumo rkax..].

B mosBuBIIeMCA [AMAJOFOBOM OKHe JKCROPMUPOSAmMb
dailn yeTAHOBHTL NeperawuaTeNs B mosoxenue Coxpa-
HULMb KGK GHUMALLI0 N INEJKEYTD 110 KHOIKE JKCRopm.
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= IxcnopTvposars dasin ESPRAR . =0l x|
Baitie MaoBpauere ROmMKHEe O
\ MCIOPTHPOBAHHO A0 FOF0, NaK 0O Byaier
coxpaHeHo GIF 0 CNEAYIOURM NPV TEM:
GIF mowey obpatoTae Cnos TONKID 1' BHISSOBANHEE Db
| Ofvazuerrs sasme con

BNGROPMHOE NPAOOPE30SEHE He
LSMEHLET 83406 LOXOBHOE USOCDaXEHHE.

e JXf: " ammrl

4. B noasusmemcesa gEanorosoM okHe Coxpanume xax GIF
YCTAHOBHUTE (DJIAROK Beckomneunsiil YUKA A ¢ IOMOIIBIO
CYETUYMKA YCTAHOBHTDH 38JePHKKY MeXay KaapaMy B MHJI-
JAUCEKYHIAX.

[ - CompamarnkavGIF D)%
gl |
F Repescrposncn

M Fomesmapa 1P, Crested whh The GNP

TlagaesTpns Suswnots s G

M Bettmimanaiwmn

Eom ey s-m,wpmw]lm HMMWM
PAnONmases® KPS Sci He yRasSHo:  He posD 'i

X opeers || Do}

GiF-anumauun «Bpauexne Jemnne
xpanMTcA B nanke .\IKTO\GIF-anumaumat Windows-CO ﬁ

@ 3ananue 3. Coananue flash-auuManum ¢ MOMOIIbIO
o peaaxTopa Macromedia Flash

1. B omepanmmorHoii cucreme Windows 3anyCTHUTh PefaKkTOD
Macromedia Flash xomannoit [ITycx-ITpospammsi-Macromedia-
Macromedia Flash].

B Bepxreii YacTH DOABUBIIEr0CS OKHA PEAKTOPS HAXOMHMT-
cA Monmaxcrutit cmon, Ha KOTOPOoM pasmemesa Monmaok-
Ha8 Auneltika, cofjepramias TOCNEAOBATEIBHOCTE MYCTHIX
KaZpPOoB.

B cepepnne naxoguresa Oxno patonezo noAR, B KOTOPOM CO-
3IAIOTCA KAAPHI.
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Bruzy pacnoaocseHo AUaJorosoe oKHO Caolicmaa, KoTopoe
OO3BOJIAAET YCTAHABJAMBATE THII AHUMAIIAH.

Macromedia Flash MX - [6es nassanin-2] G ; =100 x|
@ ©oin Peascposars Bwa Boraserh M Texcr  Yrp Oxtio Flo =18 x|

i DFE&SQ L8 ocn 500K

il ol @l (e [ots” <]

2| e e e, 4, = =l

(g 4

!_‘-b -v ! Kaap Maps: | None -

Canera pasmemensl nanenu Hucmpymenmu n Ilaema, Ko-
TOPHIe HCTIOAB3YIOTCA NIPH PUCOBAHUM 0OBEKTOB.

BriGepem KaioueBble Kaaphkl (Haopumep, 1, 5 m 9) n Ha-
pUcyeM HA HUX CHHHUI KBagpaT, 3eJleHBH TPeYyroAbHHK B KPac-
HEII KPYT.

2. BriGpate xaap 1 (xaio4eBoii mo yMOMAHMIO) 1 B JIeBOMH yac-
T OxHa paboyezo noas HAPUCOBATE CHHMI KBagpaT.

3. BrifpaTs Kaxp 5, IEeIKAEYTE IPABOA KHONKOM MBIINN M IIpe-
00pascBaTh ero B KJIOUEBOH ¢ HOMOIIBI0 KOMAHAH KOH-
TEKCTHOTO MeHI0 IIpeolpasosams 8 Kawweaol: Kadp.

B umenrpe Oxna pabouezo noas HAPDHCOBATE 3eJieHBIH Tpe-

YTONRHHK.

4, BribpaTs xaap 9, eJIKHYTE IPABOH KHONKOH MBI K TIpe-
ofpaszoBaTh €ro B KAKYEBOH ¢ IIOMOIMbI KOMAHABL KOH-
TeKCTHOro MeHI0 lIpeobpasosams @ kaiovesoll kadp.

B npasoii uacty OxKa paboyezo noli HADACOBATL KPAaCHBIHA

Kpyr.

¥ CeTAHOBHM THII AHMMAOUMOHHOTO NEPEX0Aa MEeXXKIY KIIode-
BBIMA KAAPAMH, KOTOPHIH NO3BOJHT ABTOMATHYECKH COSAATH
OpOMeXYTOUHEIe KAAPEL.
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5. Brifpate kalouesoif kKaap 1 u B guanorosom oxHe Caoitcmaa
¢ MOMOWIBIO PACKpHIBaNOINeroca chmucka ITapa: BRIGpaTh
nyEKT Shape.

HopTopuTs geiicrBus 0. 4 ¥ 5 A4 KIOYEBOTO Kagpa D,
Ha Moumancrnoii suneiikxe mocjefOBATeJIBHOCTE KAAZpPOB
npuobpeTeT CANATOBLIN MBET M MEMAY KIIOYEBEIMHA KAXDa-
MM NOABATCA CTPEIKH.

i s o

FL . R 4|

6. lna npocMorpa moaydeHHO# aHMMAIIMM BBECTH KOMAaHAY
[¥npaeaenue-Ipouzpamo).

7. Hna npocMoTpa NOAYUeHHOH aHHMAOUYN DO KagpaM Oocie-
JOBaTENHLHO BBOAUTH KoMaHAy [Vnpasrenue-IlTaz aneped].

H9444.4000

Paiin AHumayun.fla xpaHuTea
B nanxe . \KT9\Flash-aHumaunl Windows-CD ﬁ.

Npaxtwueckan paGora 1.5

Koauposanue n oGpaborka 38yKoBoii
uHdopmaumn

AnmapaTHoe H mporpaMMHoe obecmevenne. KomnrpioTep ¢
YeTaHOBJEeHHOH omepanuonnoit cucremolt Windows mam Linux,
8BYKOBO¥ IIaToif, DOAKIIOYEHHEIM MHKPOGOHOM B JTHHAMUKA-
MH.

Heas paborel. Hayunthes onuppOBLHIBATE 3BYVK, PEAAKTH-
POBATH 3BYKOBBIE 3AIIACH ¥ COXPAHATH 3BYKOBEIE GainEl B pas-
AMYHBEX dopMmaTax.

Saganne. 3anmucaTs onnppPOBAHEKIN 3BYK, OTpPeRAKTHUPO-
BATH 38ITMChH, HAJIOXKHUTD ABE BAOUCH, OPUMEHNTE 3BYKOBHIE 3
theKTH B COXPAHUTE 3BYKOBLIC DaiiiLl B Pa2THYHLIX dopMaTax.

@ Kognposanre 1 o6paoTKa 3ByKoBoit mHpOpMa- a
@ MU ¢ HOMOIIKIO 3BYKOBOTO peaakxTopa Audacity @

1. B onepanvonnoii cucreme Windows mau Linux sanycTHTh
3ByKoBOI pegakTop Audacity.
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¥YcraHoBHM 4YacToTyY guckperusanuu 3syra 22060 I'm m
TAYOAHY KOAUPOBAHUA 3BYKa 16 6maTos.
2. B oxHe mnpuIOXKeHHR BBecTn KomaHay |[[Ipasxa-
Hacmpoume...]. B ananorosom okae Hacmpoiicu Audacity
Ha BKAafke Havecnmeo B COOTBETCTBYIOMIMUX TOJAAX BBECTH
YACTOTY AHCKPETH3AIHH U I'TyOMHY KOAHpPOBAHHS,

Hacrpoikun Audacity SR
Budiol/) Km]ﬁw{bnwlkuml Wrmeppeic | hmmlm[

Uars p . 9 l DOS0H. 'l !
Fase0 C3 6 1o w0nesions: il&bt vl i

Sanumem onmudpoOBARHEIA 3BYK.

3. B oKHe NPAJOKEHNS HA NAHEIH MHCTPYMEHTOR INEIKHYTH
IO RHOIIKE 3anuchisams 1 ¢ IOMOMIBI0 MEKPO(hOoHA HAYATD
samuch 3BYKa. JlJ1A 0CTaHOBKH SAIIHCH IeJKHYTh IO KHOM-
ke Ocmanosume,

4. B OXHe IPHJIOKEeHNUA IOABUTEA rpadruecKoe orobpaskeHue

3ABHCHMOCTH TIPOMKOCTH JANUCAHHOIO OLHUGPPOBAHHOTO
3BYyKa OT BpeMeHH.

R b -l x|
fpoarr Cozparve  S3ddeknl AHane Crsera

®ain Mpaexa EBEug
| wald

O3HAKOMHMCS ¢ TOYKaMH OIUPPOBKH, OTOBPAIKEHHRIMH HA
rpadHKe 3ABACAMOCTH I'DOMKOCTH 3BYKA OT BPEeMeHH,

5. B oKHe NPAIOKEHHA HECKOABKO pa3 BBECTH KOMAHAY
[Bud-IIpubausume). lllrana spemenn 6yAeT CymecTBEHHO
pacTagyTa,  Ha rpadKe CTAHYT BHARDLI TOYKHA oIl POBKA
3BYKa.
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OcyimecTBUM peAaKTHPOBAHME ONH(PPOBAHHOrO 3BYKA: Ie-
peHeceM HAYAALHBIA (PArMEHT 3aIUCH B €€ OKOHUAHHE,

6. Ha rpadpuueckoMm oTobpaskeHHH 3BYKOBOH JOPOKKH
BHIZEMUTL ¢ MOMOIILIO MEIIIM €€ HAYAJNLHELHR (parMerT H
BBeCTH KOMaHAY [IIpaexa-Buvipesamb).

VCeTaHOBHTE KYPCOP HA KOHEN 3aIICH M BBECTH KOMaHAY
[ITpasxa-Bcmasuma).

IIpocrymaTs OTPeAAKTHPOBAHHYIO SANNCH, IIeIKHYE HA
NIaHeJH WHCTPYMEHTOB o KHonke Bocnpoudgecmu.

OcymecTBUM HANTOKeHUe (MUKIINDORAHAR) ABYX 2anmuceii,
7. B3amucars BTOPYIO AOPOSEKY onoudpoBaHHOTO 3BYKA (CM.

n. 3) HAM OTKPHITH CYIDECTBYIQINHIA 3BYKROBoH dadn

KoMaHAoU [Paitr-Omepoims...).

IIpocaymaTe HAIOMKEeHHe ABYX 3aNACel, MeJKHYB HA NaHe-

JM UHCTPYMEHTOB N0 KHOUKe Bocnpouasecmu.

IIpuMernM K z2anmcy 3BYKoBHle SdderTnl (Paszeopom,
Camena ckopocmu, 9x0 U Apyrue).

8. YeTaHOBHTL Kypcop Ha HAYANO 3AIIHCH H BBECTH KOMAHJHI
[Ddpexmoi-Pazeopom], [Ippexmu-Caena cropocmu..],
[Oddexmu-3x0...] 1 apyrue.

IIpocayinaTh pe3yABTATH NIPHMEHERHA 3BYKOBHIX adder-
TOB, IMEJKAYE Ha NAHeJIH MHCTPYMEHTOB m0o KHomnke Boc-
npoussecmu.

Coxpanum oumndpoBaHELIi 3BYK B 3BYKOBROM (aiine,

9. Ana coxpaHeHRa OOHMDPOBAHHOIO 3BYKa B cofcTBeHHOM
dopmaTe sByKOBOrQ (aiitna AUP BeecTrm KoMargy [Pailn-
Coxpanumb npoexm kax..] 1 sagaTs mva daiina n ero mec-
TOmOXOMeHHe B haiimoBoil cHcTeMe.

10. Maa coxpanerua onudPOBAHHOTO 3BYKA B YHHBEPCANBHOM
dopmaTe apyroBoro dainna WAV BeecTH KoMaHAy [Paiia-
diccnopmuposams kax WAV..] n sagaTe uMa daiina u ero
MEeCTOHOJIoOMeH e B (ailinoBoit cucreme,
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11. CparuuTth HEGOpMANHOHHKIe 06beMEL 3BYKOBHX (aitaos,
COXpaHeHHLIX B PABIAYHKIX hopMaTAX.

dains 1.aup W 1.wav

xpaHuTes B8 nanxe MIKT93eyxd Windows-CD §35~

Npaxmuueckan pabora 1.6

3axsar undpororo ¢oTo U co3panme
cnann-woy

AmnapaTHoe H nporpamMuoe obecneuenne. Kommriorep ¢
yeTaHOBAeHHOH onepaumMoHHo# cmceremoi Linux n unmrdpopoit
doroxamepoil, nograwogennoit Kk USB-nopry (8 onepammoHHONK
cucTeMe Windows HAZI0 YCTAHOBHATE NPOTPAMMY 38XBATA H PelaK-
THpOBAHHS TudposeIX doTorpaduii, TOAYICHHYIO ¢ KaMepoil),

Ileas paGorm, HayunThca 3aXBaTHBATE CHUMKH ¢ HHbpo-
BHIX (POTOKAMEDP M CO3AABATH CAAKA-IIOY.

3anamme. 3axsaTuTs GoTo ¢ nudposoil PoTOKaAMEPH H CO3-
AaTh CIaHm-11I0Y,

Saxsar uRGPoBLIX $0TO H coamanKe CAAH-UTIOY
¢ HCIOAB30BAHNEM cHeTeMbl digiKam

1. 3anycTHTh cHCTEMY 3axBaTa OH(POBHX (ororpadmit xo-
maugoit [I'pagura-Paboma ¢ pomozpadpusmu digiKam].
B nospEBmeMcsa OKHe NPHJACKEHHA BLIOpATL DYHKT
Kamepa, 9robul BHIGpATE MOJEAE ODONKNIOUEHHON UHGpPO-
BOW KaMepHI,

" digikam
Ambion Mermas fiofpaxenme Select Bwa Cgpmmc Kawepa Hacrpoiixa Cnpaese
$9 8320 ~%/RQ0L%

Mon enufams

2/ Noncxosue 3anpece

hMerau

Blaee AR

YTy

Hirero Ae sabpanc

2. B nossuBmemMcA oxkHe ITapamempst KGMEPbL A3 CIIHCKA BHI-
0paTe MOZeNs NOAKJIIUEHHOH nHPpoBoOlt KaMepl.
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HepanbTsiEaREbE L Bl eny

Cnucox kamep
AIYUs DCIu2U
Argus DC-1730
| Argus DC-2000
Argus DC-2200
Argus QuickChix
Barbie

3. Ecam B cnucKe TAKOM KaMephl HeT, NIeJKHYTh 0 KHOIKE
Asmoonpedenenue, B BepxHell cTpoKe HMOABUTCH MOIENXL
Masgs Storage Camera um nyTs K ee Gusm-kapre
disk:/media/lEXTERNAL.

‘1 HacTpoiny xamepsl
| 3aronosok Mopent Nopt Nyt Lobasure...
Mass Storage Camera Mass Storage Camera disk:/media/EXTERNAL/

ABTonpeaeneHwe

Bumoanum saxsat nudpossix dororpapuit, T. €. HX KOIH-
POBaHHEe C KAPTH NaMATH IKuPPOoBOil KaMepHl Ha JKeCTRHIT AuCK
KOMIBIOTEpA.

4. B oxHe nporpaMMH BBecTH KoMaHAY [Kamepa-Media
Brouse-EXTERNAL]). lloasurca OKHO, COACPIKAINEE H30-
6paxenns, HaliileHERIE HA QUIII-KapPTe KaMePEl.

- mn ‘E ! !E é

[ ®|

129.jpg Lab2004.jpg pB270007.}.. pcllo024...
129.jpg.

| % rotoso ig1:am) P

@Cnpaeka - M3o6pamenna- | 3arpysnTe- Yoanuth- | u_a__akgqju'_?

5. Mlenxnyrs o KHONKEe 3azpysume M BHOPATP OYHKT
3azpysumo ace. Mloasurca okHO Buifepume arvloMm.
HMenxryTe no KHONKe Coddamb arbfoM H BBECTH er'o HMA
{(saupumep, Hosuiil arsbor).
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- AneGoms! digikam
T ad Hon annBonm
BulepuTe ansbor, @
KeTopsa Gy ayv
AOMRLRHL
SoTOrpadun ny
Hameph
“Cng Coanos anlion | vOK | 5ODsewa

Cozpaaum caalif-mIoy Ua 3arpyReHHEIX ¢ KaMephl poTorpa-
uih.
6. B oxme mpmiomxenus digiKam seecru xoMauay [Bud-Caaiid-
woy-Bee]. Ha skpaHe MOHHTODA KOMIbIOTEPS SyayT mocaeno-
BATSJILHO NOABAATHCA GoTorpadmn B NONMHOSKPAHIOM DeiKIMe,

Npakwueckan pabora 1.7

3axeart U peaakruposanve undpoBoro Bupeo
C UCNOMb30BAHVUEM CMCTOMBI HONMUHOAHOTO
BUACOMOHTAXA

AmnmnapaTHoe H mporpammuce obecnieuense. KoMubioTep ¢
yeraHoBaeHHON onmepaunoHHO# cucremolt Linux m mudposoil
BHAeOKaMepoit, moaxmodenHol Kk DV-mopry (B olepanuosHo#
cucreme Windows Hafio HCIOAB3OBATE MPOrPAMMY HeTHHEXHO-
ro suaeomMonTaxka Windows Movie Maker).

Hear pabGoTsl. HayunThesT S8AXBATEIBATD H DEAAKTUPOBATE
IMPpOBLIe BUNCOSATHCH,

3anamme, QuudpoOBATE, OTPEAAKTUPOBATE U COXPAHUTL BY-
Jeodyanm.

3aXBAT M PeAAKTHPOBANME HHPPOBOTO BHALO € HC-
NOAb30BAHHEM CHCTCMEI HOJIHMHeHHOr0 BHACOMOH-
rama KINO

BrmonauM 3axsat DuGPOBOTO BHAEO ¢ 3AJAHHEIM KAYeCT-
BOM, T. €. CUYHTHIBAHUE BUJCOIANWNCH ¢ MAMHUTHOH KacceTh
nudpopoil BUAcOKAMEDH 1 COXPaHeHHe B Bufeodaiine Ha mecT-
KOM JUCHKe KOMOBIOTEDA. -

1. BamycTuTe cHCTEeMY BHAeoMoHTaxxka KINO, B guanoropoM

OKHe KOTOpOM MoxHA0 BHOpATE pescuM OmUPPOBKHA, MOHTA-

a U coxpaneHnd Buaecodaiina: Pedaxmop, 3axeam, Hixa-

aa epemenu, Cpesxa, Sdpexmo:r m Mcenopm.

¥ Hudopuarmoa n HKT 950,
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e Bepnmumus - Kino =3
Sadtn (F) Npases (B} Bag (V) Nosoug. (H)
sd0 08 A »
PacxnapCeohcTeo R il
|
|
]
|
|
fe - DRI ]
|+ CociicTea P Bpesn, Crumanx '00.00:00.(”?‘3&9"‘?‘0\
{Smenopy - Epemn: 1 !

2. B oxne nporpaMmmsl BBecTH KoMaHEY [[Tpaexa-Hacmpoiiru).
Hoasusmeeca guanorosoe oxkHo Ilapamempwvt KINO mo-
3BOJIAET Ha BRAAAKAX BHOPATE HapaMeTPH SaXBara, peJak-
TAPOBAHUS U coXpaHenna BuAeodaiina.

s Nlapanarpw King. - eerandinn il
|
Ofiuiee  3axgat | JEEE 1394 | Bxpan | 3syk Jog/Shuttie | Npouee
T YCTEHORKN By Ay T MCMONLIORAHE DO YMONHAHWO
[ MO " MEMTOR,
Ha saxnagre pdexTos.

Crat BYAYT NPW BOIMOMHOC T NEPEXDLITE NAPAMETRAMK TEXYWENS NPOEKTA

HopmanpzosaTe kak (N}  PAL s
CooTHoweMwe cTopod (R): 413 1

1
1
1
: Jeyx (A) 48 KMy cTepeo '
I

3. B oxHe mporpaMMBl BEIGpPaTh NYHKT 3axeam. Ina Hauana
OLM(PPOBKY BHleodpATMEHTA INENKAYTS 110 KHOOKe 3axsam,
8 AJiA OKOHYAHWS 38XBATA INEJMKHYTE 00 KHOIOKe Cmon.
B nepoil 9acTH OKHA MPHJIOKEHU 0TOOpASATCA AaHHEE 08
onndppOBAHAEIX BHAeODPATMEHTAX.
ey '
2B 08I0 v a oD ==

PacrnagCechcTes Jrareesane
Tahn: Capturenns.dy
-mm 0000 00,000
Artenaccte:  00:01:22 720
1 Tadn Captuaelog v
-H-y-ﬂh oool- 2z Jid

Erutenssocte  00.00:45 720
[}

\ VG % 3an0at BCTON B Cron-sanp.. OTRA. 1y
Sadn: (F) Momefndu/rapture .

n . - PR A “ h

+Coofctan P Bpeun, Cudman * 00:02:44:C

AVIC Cuniicle Brmbied ;
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Bupeodaiin aBToMaTAYECKH pasBHBAETCH HA CHEHEl, KOTO-
phle MOYKHO YBHIeTH B okHe [ITkaaa apemenu.

4. B oXHe cACTEMBI BHAeOMOHTaKA BuIOpaTh pexuM I xanra
8pemenu U YBHIAETh CleHH BMOpaRHCro BuaeohparMeHTa,
C momornbio cueTynka Bpems; MOMHO YCTaHOBHTL IJAH-
TeJBHOCTE CIEH OT OTAENBLHEIX KaApoB A0 4acoB,
B oxHe cACTeME BUAeOMOHTaXKA BHIGpaTh pexum Cpesxa.
C noMominio MeH1O npunoxenud IIpasa MO¥HEO pegakTH-
POBATL ONHGPOBAHHEIH EUAcODNIBM.

wain (£ fipaaca (EY Bres (1) Flomouis (H)
+sdD BR AL «~» 4
PacunagCechcten FHANEHWE

b oW s R

o
imn: captureQ03dy x Peasatop
. NG 00:00:00.000 4 e
t it . 00:01:22.920 00:00.00.000 00:00.07 440 00:00:06. 580 e
Eapy caplureGO6.dv Jaxear
Hauwno 01227 b g 3 o i
Orvremaocte 000045720 00:00:10.320 00:00.13.760 00:00 17.200 iBraria
Lo AR OGT dv !
Hauano 00.02 03440 |
DAnTeHKTy  00:00:27. 300 o - ) b
OF 00.20.540 00:00 24.120 0:00.27 5€0
dann caplureQe.dv Cpeora -
‘ulhﬂum 00.02.35.640
Oawremuocmy 000025000 " i E
ahn Capture00R.ay  00:00.31.000 00:00"34 440 00:00.17 £50 Sppertu
Hasane .02 05.720 ! . At
Oouramsocrs 00 Q0118720 Smenopr
00-00:41.360 00:00:04.800 00.C0:48.240 = {
Hasgro (5): O0-00:C° Kowey (0): 00:0L:27 «OK !
- " LR R S W) |
+CeodcTea P BpemA: Codmum ' |

CoxpaHmmM CMOHTHPOBAHHEIN nHbDPOBOH BHAcodHIABM ¢
TpefyeMEIM Ka9eCTEOM HA JReCTKOM AHCKe KOMIOBIOTEDA.

5. B okHe ccTeMEI BUALOMOHTAMKA BEIOPATE pe:uM Jiccnopm.
BriOpark MeCTO COXpaHeHHd ¥ KAYECTBO MG POROro BUALO
(DV-AVI nnmu MPEG).

MlenxksyTE IO KHONIKE Jiccnopm.

& - o
dadn (F) Mpasxa (E) Pua (V) Nosougs (H)
WD TR AL s 40D == 0
PaciknapCsofcTao Kaaesh (Y1 1 AARR WY BCRX W
Sann: Penorr
-Mn«m- JEEE 1384, DV-Padn _ Kanpw | 3ayx . MPEG | Mgasen o
A e s ¢ o b
Dan. §aRna Dey pacurpena Jaxeat
Maraanc: apa: (F) re
DARTRALHC T el I.Iis?\u
Paga Tun pahnn Apyras napaseTpll Salne
HIuang. DvAviTen ) < AsTgpadpexa pa Gadaw [A) - v
DAnTemuorTe PV AV T 2 RorMcuBars BPRMA (O3RN, F rveny BRAna (B)  BF
x:;‘w CpenDML AV COHORNTL BpemessoR Kog L} Cpema
DAWTOARHOC T + B O * MepennCkpeTAIaLAR J0yws (5]
Em Kanpos (M) ° Bt
. Haubno a
ILAMTaBCTy. Makcdmameia pasmep (£ 0 ] .
= (RnR cHATAR orpamm“
yramuTe O 8 ofony nomxt
» « Srcnopt e L
" K =S H P MW
JCooRcTEl B Bpeun: Cuebram &
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MNpaxTuueckue paGorbl K rnase 2
«Koauposaune n 06paborka TexcToBoMn
undpopmaumm»

¥YcTanOBHATD: Windows-CD ﬁ

® TEKCTOBHIA PEAAKTOP iy
OpenOffice.org Writer, E

e vexcroBhilt penaxTop Hieroglyph; @

® aHTJIO-pyCCKmit CI0BADS ﬂ

@ SV-Transfator;
¢ CHCTEMY ONTHYECKOro PaclIo3Ha- RBRYY
panna AoxymenToB FineReader; |

¢ TeKCcTOBBIN pepmaxTop Microsoft

AucrpubyTie
Microsoft
Office
Word @
Linux-DVD

VeranoBHTh:
¢ TeKCTOBLIH peaaKTop
ﬁ OpenOffice.org Writer;
® maxmop dopuyn OpenOffice.org

~

NpaxkTuyeckan patora 2.1

Koaupoeanue TeKCTOBOW uHdopmauumn

AnmapaTHoe H nporpaMmuoe ofecneuenne, Komnpiorep ¢
YCTAHOBJIEHHOM onepanuoHHoil creremoit Windows mumm Linux.

Heas paGorri. HayunThca oupeAesATb THCAOBHIE KOALI
CHMEBOJIOB E OCYOIECTBJAATH NEPEKOZUPOBKY DPYCCKOSIBIYHOTO
TEKCTA B TEKCTOBOM PeAAKTOPe.

3apamue 1. B TeKCTOBOM PeAAKTOPE ONPEACHRTEL YHCIIOBEIE
(ImecTHAADATEPHIHEIE) KOAB HECKONBKHX CHMBOJIOB B KOHOK-
poBke Unicode (IOnuxod ).

3ananne 2. B rekcrosoM penarxTope Hieroglyph mpencraBuTh
cioeo <«KozmpoBka» B NATH DPa3JHYEBIX KOJHPOBKAX!
Windows, MS-DOS, KOH-8, Mac, ISO.
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Onpenenenne YMCIOBOTO KOIA CHMEOJA € ﬁ

> IOMOIIBIO TeKCTOBHIX penaxTopor Microsoft
EE Word u OpenOffice.org Writer E

1. B omepanmonHoil cucteMe Windows sanmyceruTe TercTOBBIN
pegarxTop Microsoft Word komannoit [IIpozpammsi-Microsoft
Word] wm rexcrosriii pepaxrop OpenOffice.org Writer xoman-
;ﬂlﬁ [ITpozpammvi-OpenOffice-OpenOffice Writer].

H:
B oNepammoHBON cmereMe Linux 3an0ycTHTL TeKCTOBBILH
penaxkTop OpenOffice.org Writer xomampolt [O¢uc-
OpenOffice Writer].

OnpenenumM yncaoBoit ROJ CUMBOJA B TEKCTOBOM PEIAKTODE
Microsoft Word.

2. B rexcroBoM peaaxTope Microsoft Word BrecTn KomManay
[Bemasrka-Cunmson..]. Ha srpane IOABATCA IHAJNOTCBOE
okHO Cumeon. LleBTpPANbHEYI) 4WacTh AMAJIOTOBON0 OKHA
3aHHMAeT (PparMeHT TAGIMIE! CHMBOJIOB,

N X%
Omares | Cnegmonsne v | s
RN gy T T [———" =]
ttixfe|clil0]c[s3]P[b|C K] 3!:_..'!
Flels[1| Ty |niB|n{KiN] ¥ B R IR
H|H|K|N|MH|O| P T|¥ Il b |bI] &
fAlaj| ] |

3 I: Tiale 3 o| Pl€ =

[e[el3[e[e[™<]4[< 2] [=[ulx]p s [e[e]

YL TC CAMTAL LOTY.. om aca: 3001 (= [y —) Ed|
| oo | @ St

e

8. lna oopexesneHHs IHCIOBOTO KOJA dHAKA RHPH/LIMOLL €
NOMOINBI0 PacKpuiBamiberoca cnucka Halop: Bmipath
IYHKT KUDUAAUYG,

4. Ina oupegereHns WIECTHAALATEPHYHOIO YHUCJIOBOTO KOAA
cMMBOJA B kofupoBke Unicode ¢ moMomp1o pacKprIBaloLe-
rocs CHHECKA U3: BHOpDATP THI KOZMPOBKH JOruKod
{weemn. ).

5. B TaGnEne CHMBOJIOE BRIGPATH CHMBOJ (HallpHMeD, 3arjIaB-
ay1o 6ykBy E). B rexcroBom none Kod sHaxa: mOABHTCA ero

IWeCTHAAUATePUYHEIM YHCHOBOH KOZ (B HaHHOM Ciy4ae
0401).

IlepeBos 9HCAOBOrO KOAA CHMBOJIA N3 MeCTHAALATePHIHOR
CHUCTEMEI CYHCIACHHA B RECATHIHYIO CUCTEMY CIMCTeHU MOXKHO

N

¥y e

EIE S
EIEEdE]

:al:we

HERE:
E_.E"'"“
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OCYIIECTBHUTh ¢ IMOMOMILI) NPOTPAMMHOrC KaNXbKYJIATODPA
NumLock Calculator.

Mpaxrudeckan paGoTa 3.1. 3aganwe 1. flepesog uncen n3
LweCTHaAUATePUYHON CHCTEMBI CYUCNEOHNA B GECATUUYNYIO C
noMouWbIO NporpaMmHoro Kanbkynaropa Numlbock Calculator

OnpefeauM YHCIOBOH KO CHMBOIA B TEKCTOROM PEAAKTOPE
OpenOffice.org Writer.

6. B rexcToBoM peaaxTope OpenOffice.org Writer BBecT koMaHAY
[Bemaska-Cneyuaavrvie cumeoast..]. Ha sxpanpe mossaTes
Juasorosoe orE0 BrGop cumeona, IleRTpanesryo yacTs Ana-
JIOTOBOI0 OKHA, 3aHMMAET (PparMeHT TabJHUIE CHMEOJIOB.

oK
ciple cla|plpfc|M[uo|d]cid|c |l __ores |
plrlelsit|T]r|n[al[k[n[¥[ulals i
,B!ras;&allnk.'lxlﬂonpcl’“ﬂ—’
ur‘s’mxqumBMLamxaﬁ'_J"_““‘_!
Birnexznnxrlnuoupc
[rlvldp|xfn a|wjm[s]u|[s|s{w]a]e]e E
b eqelslifi|ijs(n|n[&][unly]u|o@]w
:._.K-rtff,xlkabhuﬁabﬁwia‘?vg 140401
UHWHEEI

7. dna oupegeneHUA YHCIOBOTO KOAA SHAKA KHPHJLINIH ¢ TIO-
MOIIBI0 pacKphiBaomeroca coucka Halop cuMBoaOB: BHI-
6paTh IyHKT KUPWIIHIA.

8. B tabnune cHMBOIOB BRISpaTh CAMBOJ (HATIDMMED, 3aT/4B-
myio 6yksy E). B nparoM EmyxHeM yray AHAJOTOBOTO OKHA
OOABHTCA €ro [MeCTHAZNATEPHUYHLIA THCAOBON Koj (B JaH-
HOM ciyudae 0401),

Ilepeson unca0BOrO KOAA CHMBOJA U3 IITeCTHARIATEPHIHOR
CHCTEME] CIMCIICHUSA B JECATAYHYIO CHCTEMY CHHCACHNA MONCHO
OCYIIECTBUTE ¢ HOMOMIBIO IPOrPAMMHOrO KanbKyaaropa KCalc.

MpaxTnyeckan paborta 3.1. 3aganue 2. MNepeBon uucen u3
WeCTHAOUATOPHYHON CUCTEMBE CYMCNIEHNA B RECATHYHYIO
¢ NOMOWbLIO NperpammHoro kanskynatopa KCalc

&?‘f ITepexoaupoBaAENe PYCCKOASHIVHOTO TEKCTA B TEKCTO-
@ BoMm pepaxrope Hieroglyph

1. B onepanmorBoii cucTeMe Windows 3anycTHTL TeKCTOBEIMH
pesaxrop Hieroglyph komannoi [ITpozpammvi-Hieroglyph].
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2. B pacxpHIBAIOIEMCH CINCKEe HCXOAEBIX KOJAPOBOK BRIOpATH
ropupoBry WIN u sBecTn Texer: « Komuposrka Windowse.
3. CromMpoBaTh TEKCT YeTHIpE pasa.
IlocaeZoBaTeNLHO BBIASAHTS CTPOKA, BRIOPATD JJIS KAKIOH
KOHEYHYI0 KOTMPOEKY B PacKpHIBamoHIeMcd coucke (DOS,
KOI, Mac n ISO), nasmarts xHonky ITepeeod koduposiu.
Jlng xamxpEoil KOANPOBKH CTPEAAKTHPOBAThL €6 HA3BAHYE,

YU =15 x|

Oaﬁnﬂpaenanmﬁmmopmr Kouaepcua Hucrpmeu:u Cﬂaanxa
(% & win v« » MAC = | B =

Untitled - Hieroglyph

T Mnurior Now W) 320 0 VIR AR TR VTS T A e ‘-'.

4

'Komuposka Windows =
FRrEa®ye MS-DOS

cl0dIal0TBhP ISO

SIOATIUIB KOI

Jbonupollka Ma c #

[Crp:5u=5 Kon: 14| Toa: ?bm?ﬁ Kon: 99 (#63) L# ¥ BR[  ENCG

4. B peaynasTaTe NONYIUM NATS CTPOK CHMBOJIOB B PA3JIHTHBIX
KORMPOBKAX, COOTBETCTBYIOIIUX OZHOM M Tolt sKe mocaeno-
RATEABHOCTH HHCJIOBHIX KOOOB.

®aiin nepexoanpobka.txt
xpaKuTea & nanke . \MIKTHTexcrt Windows-CD 05"

MNpaxTuyeckan pabGora 2.2 .
BcTaexa B AoKyMeHT ¢popMyn

AnnapaTHoe ¥ nporpamMmuoce oGecneuenne. Komnsiorep ¢
yeTaHOBNIeHHOU onepannorHol cucremoit Windows unu Linux.

Hear paborsl. HayunTecA BCTABIAATE B AOKYMEHT hu3nvIec-
KHe % MareMaTrueckne GOpMYJIHL.

3anauue 1. BeTaBuTs B AOKYMEHT (opMyy 3axKoHa Oma ¢
ncroiab3oBanneM Pedarxmopa gopmynr (Microsoft Equation),
BCTPOERHOTO B TeKCTOBRIH peaaxTop Microsoft Word.

3amaane 2. BecTapuTs B ZOKYMeHT hopMyay saxona OMa ¢
HCIOJb30BAHHEM peaakTopa tdopmyn OpenOffice.org Math,
BCTPOEHHOTC B MHHTETPHDPOBAHHOe oO(icHOoe OPHIONEeHHe
OpenOffice.org.
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3aganue 1. BeraBka B poxymeHnT (opMya ¢ HCIOAL-
sosamnem Pegarkropa (hopMyJa, BCTPOEHHOTO B TeKC-
roBulil penaxrop Microsoft Word

1. B onepanuonHoii cucreMe Windows 3anycTHTE TeKCTOBHLIt
penakrop Microsoft Word xomanpoii [IIpozpasmmvi-
Microsoft Word]. CoapaTh HOBEIY AOKYMEHT ¢ IIOMOINBIO
roMaugsl [Paitr-Cozdamuv...).

Brizorem Pedaxmop popayn ( Microsoft Equation).

2. JInda BCTABKH B JOKYMEHT (hOpMYyJE He00X0ZUMO BBECTH KO-
Maugy [Bemasrka-O6sexm..), NOABATCA AHANOrOBOE OKHO
Bemaerxa ofsexma.

Ha pxaaare Cozdanue B cnucke Tun ofzexma: BHOpaTh
NYHKT Microsoft Equatton 3.0mn memmy'rb 1o KHonke OK.,

L ] _omea ||

3. B TexcTe AOKYMEHTA NOABHTCS PAMKA A4 BBoAA GOPMYJIEL,
a B OKHe JOKYMEHTA IOABHTCA IIaAHE b MHCTPYMeHTOE Pe-

daxmopa Qopmyaxr.

R |
sz= | L I’Iilgco|-uu| ava gac! Pme xm‘ M‘IO
O Bl Kl g | [0 TQ e GO =E

BerasumM B gokyMeHT HopMyTy 3akoHa OMa, l_;} S0

4. BEyTpDH DaMKH A1d BBoZA (POPMYJ BBECTH HA JA- ’
THHCKOH KJABHATYpe JIEBYI0 YacTh POPMYNH M % i
BHAK pAaBeHCTBA J=. %
Ha nasemm uncTpyMmenTOR Pedaxmopa popmya Bl
HIeAKHYTh 0 KHonKe [ITabronet dpobeit u padu- ,
xaxro8. N
Ha orkpmrmelica nanemm BHOpATE KHOLKY ¢ 7 5
naobpaieHHeM Apody B MIEAKHEYTH 10 Heil MEIIIBIO,
B pamice s BBOAa GOPMY/IKI IOABUTCA 3ar0TOBKA
ApobH, B KOTOPY1O BBecTH 3Haku UV u R.
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5. B pesyabrare B pamie A4 BBOAA GOpMYJ IOABHAT-
ca dopmyia saxora Oma.

&
B

3ananne 2. BeraBka B goxyment ¢op-
MyJ ¢ HCOOJb30BAHEEM pegaKTopa gop-
mya OpenOffice.org Math, serpoennoro
B HHTErpupoOBaHHOe PHCHOS NPATOXEE-
mne OpenOffice.org

1. B omepaunonnoii cucreme Windows uau Linux samycTHTh
TeKcTOBBIH pexaxTop OpenOffice.org Writer coorseTeTBeREO
xoMangoit [IIpozpammei-OpenOffice-OpenOffice Writer]
niaa [Oguc-OpenOffice Writer].

BuizoBem pegaxTop doprya OpenOffice.org Math.

2, JIna BCTABKH B JOKYMEHT (OPMYJILI BBECTH
xoMaHay [Bemasrxa-O6sexm-Popmyaa..),
TMOABHTCA DaHeab Buibop,

Ha nameau But6op eifpaTh mabaon gop- & &
MYJARL a/b.
B moxyMenTe TOABUTCA 3aroToBka ¢op-

Myaul, 8 B okBEe OpenOffice.org Math -— xona:
<?> over <?>
Brecrn B kofl GopMYAEl KOHKDPETHBIE HTepe-

MeHHEBIe 3aK0oHa OMa: ob £ asb b avb
I = U over R scb
B JOKYMeHTe NOABHTCA POPMYJa BaKOHA
U
Oma: I = —.
R

+a -4

MNpaxTuveckan pabora 2.3
dopmaTupoBaHne cMMBONOE U abaaues

Anmaparaoe n aporpaMMuoe ofecrevenne. KommbioTep ¢
YCTaHOBJAeHHOH onepanyounoit cucTemoit Windows mau Linux.

Bl cor 0 %

o+b a-b axb ash arb

() 5

ta ¥a ma

Heas pabGorsi. HayuuThCH YCTAHABJIWBATE B JOKYMEHTE
pasAYHBIE HAPAMETPEL GOPMATHPOBARMA CHMBOJIOB U ab3ales.,

3aganne 1. B rekcToBoM peaaxTope Microsoft Word Beecn B
JOKYMEHT CTPOKH A OT({OPMATHPOBATS X IO YKASAHHOMY B Ca-
MHUX CTpoKax obpasny (mipudr, pasMep, Haqep'ranue H IBET):

szes New Roman, 14, xypcue, xpacubm 10°%;

Courie.r Newlo nxypm Ccrami,
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3ananue 2. B rexcroBoM pegaxrope OpenOffice.org Writer
BBECTH B JOKYMEHT ab3amkl ¥ oTPOPMATHPOBATE HX 10 YKA3AH-
HoMY B caMux absanax obpasnoy (IpmdT, BHpABHHBAHHE, OT-
CTYIH OepBOH CTPOKH, OTCTYNH abszala HeAHKOM, MeXAYC-
TPOYHEIe HHTEPBAJIL U AHTEPBANK MeXAy absalaMn):

A03all ¢ BHIpaBHHBAHHEM IO

IIHPHHE, OTCTYI CIEBA 6 CM,
mpudr Times New Roman,

pasMep 12 nT, OGBIYHBIM.

AG3aL ¢ BbipaBHUBaAHUEM MO LEHTPY, WpuUdT
Arial, pasmep 14 nT, nONYyXUpHbLIA.

Af3all ¢ BHpABHMBaHMEM [O JEBOMY Kpawp,
oreTyn nmepsolf crpoky 1,25 oM, mpudr Courier New,
pasmep 10 nT, KypcuB, HOQYePKHYTHIE.

% 3aganne 1. DOPMATHPORBAHNE CHMBOJIOB B TeKCTOBOM
penaxrope Microsoft Word

1. B onepannorrOi cacTeMe Windows sanycTRTE TeKCTOBBLH
peaakTop Microsoft Word xomamzoit [IIpozpammvi-
Microsoft Word]. CosaaTrs HOBHH JOKYMEHT ¢ IOMOILIBIO
KoMaBxw! [Palin-Cozdamy...].

2, BeecTH B JOKYMEHT CTPOKH, YKasaHHBE B 3ajaHun 1,

3. Haa bopMaTupoBaRKAa MPUG-
Ta BBECTH KOMAHAY [Popmam- "
Ipugm...], OTKPOETCA BUANO-  fmk
rosoe okno Hlpugpm.

Ha eraagkre IHpugpm ¢ momo-
IXLIO PACKPHIBAIOIMXCH CIIHC-
KOB YCTAHOBUTh IAPAMETDHI
¢dopMaTHpOBAHMA:  WIPHPT, .-
pasMep, HAuUepTaHHe, LOBET 7l sl =
CHUMBOJIOB U BAPMAHTEL NOA-  ooue
YePKABAHAA, ]____ _ - |

pde Fabiy ot 2l

Downwes. | [ ] oves |

4. YcTaHOBUTS BepXHMIH 10% ¥ mkERi 10, ungexcer ¢ mo-
MoOILIo haaxkos Hadcmpounbiii ¥ nodempourbiil TPYNIIH
Budousmenenue,
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fl':/ 3ananue 2, PopmarnpoBanne af3anes B TEKCTO- a
BoM pefaxrope OpenOffice.org Writer E

1. B onepanuonHoi cucreme Windows uam Linux samycruTs
TeKcToBhIll pegaxrop OpenOffice.org Writer cooTBeTcTBeHHO
roMaHnol [IIpozpammet-OpenOffice-OpenOffice Writer]
nau [Oguc-OpenOffice Writer).

2. BrecTH B KOKYMeHT af3anbl, YEASAHHEE B 3aJlaHUN 2,
OrdopmaTHpyeM mpudr,

3. Ina ¢GopMaTHpOBaHMA IIpHUdrra BBECTH  KOMAHOY
[Popmam-Cumeonst...].

B moaBmBImeMca AHAJOTOBOM OKHe CuME0.b: HA BHJIAALKE
Hipugpm ycTasHOBUTH ¢ NOMOINBIY CIHCKOB TAPHUTYPY
mpudrTa, HaUepTAaHUE B pasMep.

| wpngme | | Frnep | oou |

[Tioamiet W, 1w DS |5z

[Temnh S0 LET & m_ 13 A

ieasintiiand  mdpra i A

'I‘i.E.‘f.a" 14

"I‘:‘é‘ﬁ” b ] ‘g =
OrdopmaTupyem abdsansl.

4, Ina dopMarupoBaHusa aG3ama BBecTH KoMauRy [Popamam-

Abzau...).

B moasusnieMcsl AMAJOTOBOM OKHe Afzay Ha BEJAajKe
Omemynet 4 ULHMEPBEAL. YCTAHOBHTH ¢ IOMOIILIO CUSTYH-
KOB OTCTYIEL a63ama, OTCTYIEB H HHTEPBAJHN MexAy absa-
LAMH H CTPOKAMH.

5. Ha srnagrke BwipaeHusanue YCTAHOBUTE HNAPAMETPHEI BbI-
pasuuBaHHA abzanen.

o | omea | owea | |
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MNpaxkTyeckan pabora 2.4
Co3apanne u popmaTHpoBaHHe CNUCKOB

AmmapaTHoe H nporpammuoe obecnexense, KoMneiorep ¢
YCTAHOBAGHHOH onepanuonHoii creTeMolt Windows nam Linux,

Ieas paGoTei. HayunThcs co3faBaTs MAPKUPOBAHHLIE, HY-
MepOBAHHBIE B MHOTOYPOBHEBEIE CIIUCKH.

3ananue 1. CoagaTe 1 0THOPMATAPOBATE MADKUPOBAHHEIH
cHCoK (cM. puc. 2.11) B TekcToBOM pefaxTope Microsoft Word.

3anamme 2, CoagaTh ¥ OoTHOPMATHPOBATL HYMEPOBAHHBIN
cnHCOK (cM. puc. 2.10) B rexcToBOM penaxTope Microsoft Word.,

3ananne 3. Co3naTh ¥ OTPOPMATMPOBATE MHOMOYPOBHEBRIH
coMcoK (cM. puc. 2.12) B TekcToBOM pegaxTope OpenOffice.org

@ 3amanne 1. Cosmanve m HopMaTHPOBAHME MAPKHPO-
BAHHBIX CIIBCKOB B TEKCTOBOM penaxrope Microsoft
Word

1. B onepamuonnoit cucreme Windows 3anycTHTE TeKCTOBBIM
penakrop Microsoft Word xomauaoit [IIpozparmu:-
Microsoft Word]. CospaTk HOBLIfi AOKYMEHT ¢ HOMOINEIO
xomanaw [Paiia-Cozdame..).

BcraBaM B ZOKYMEHT H OTHOPMATHPYEM MaPKHDPOBAHHEIH
CIFCOK,

2. Beectn KoMaHAY [Popmam-Cnucox..], 1 B AUAJIOrOBOM
okHe Cnucox Ha BKAajKe Mapruposarnsili ¢ IOMOLILIO
rpadHYecKOrd mnepexayaTeNs BHOpaTh BHEIIHHHA BHA
CHHCKA,

Jnsa geranpHoll YCTAHOBKH FAPAMETPOB CIIHACKA IISIEHYTD
oo kEonxe Hamenumeo.

4 @ > v
'S @ v
i
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3. B auanorosom oxme Himenenue Ralmarimi

MAPKUPOBAHRKROZ0 CIUCKA YCT
Bus: o ﬁ"rrr =i I—

s BHJ MapKepa ¢ NIOMOILIO rpadu- | e |
YeCKOro MNepeKIIOUaATEeNA 3SHEK ""’“‘"
Maprepa; oo bk

 OTCTYI COHCKA OT KPafd O0MACTH s
TEeKCTA ¢ MOMOIBIO CUETUHKA ..
IHoxroxenue mapxepa omemyn:;

e OTCTYN TEKCTA CIIHCKA OT Mapke-
pa ¢ IOMOWBIO cueTanKos [Toao-
NeeHue mexema mabyAauua no-

ene: M omemyn:. s

@ 3aganne 2. Cozganne M GOPMATHPOBAHAE HYMepo-
BaHHLIX CNHCKOB B TeKCTOBOM pemaxrope Microsoft
Word

1. B onepannonnoii cncreMe Windows 3anycTHTE TEKCTOBBIH
pemaxtop Microsoft Word xoMamzoit [IIpozpasmaw-
Microsoft Word). CosgaTs #OBH# AOKYMEHT ¢ DOMOIIBIO
xoMauan [Daitx-Cosdams..].

BerapuM B aoKyMeHRT B OTHODMATHPYEM HyMEpPOBAHHBIHA
CIOMCOK,

2. Bpectu komMaujay [Popmam-Cnucox..], ¥ B AUATIOroBOM
okHe Cnucox Ha Bkaagre Hyameposar uili ¢ HIOMOINBLEO FPa-
thugecKoro mepekJwuATeNS BHOPATE BHeIIHA BHA cIHC-
Ka.

JAna AeranesHON YCTAHOBKH IIapa-

METPOB CHOUCKA INEJKHYTH @O [Zuemspreemesssrs 3| x|

KHonke Hamenumo., ""%_1 - I
3. B puanxoroBoM oxkHe Hamernerue Hy- P
MEPOBAHHO020 CRUCKA YCTAHOBATE, o> & #=el
o ¢opMaT HOMepa, HAMAB HA Eo—g)  whes 3
xHONKY Ipuchm; D — —
e BUJ HyMepanmuu (apabCKue WIH  [oomm=n o fzw
PHMCKHe MADDHI, DPYCCKHE HIH  Sown ——
JATHHCKHe OYKBH H T. I.) ¢ HO- ——
MOIIIBIO PACKDBHIBAIOIIETOCA 2 —
COACKA HYMEPAUUR:} & —
¢ HAUAJO HYMEDALHH ¢ INOMOINLI0 ————
CUeTUHKA HaYamb ¢} ] owes |
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¢ OTCTYII COHCKA OT Kpas o0JaCTH TEKCTA ¢ MOMOINBIO CUeT-
anra JToR0MeHUe HOMEPA HA!;

¢ OTCTYU TEKCTA CHACKA OT HOMEpa ¢ IOMOMIBID CISTIHKOB
Honoxcenue mexcma mabyisyus nocie; & omemyn:.

m 3ananue 3. Coananne n GOPpMATHPOBAHHE MHOTO-

E YPOBHEBLIX CIIECKOB B TOKCTOBOM pPeXaKTOpe E
OpenOffice.org Writer

1. B onepanuornsoii cucreme Windows mam Linux sanycTaTs
rexcToBHEIM pepaxTop OpenOffice.org Writer cooTseTcTBeHEO
KoMauzaoll [IIpozpaxmui-OpenOffice-OpenOffice Writer]
uny [Ogue-OpenOffice Writer].

BerapuM B JOKYMEHT U OTopMaTHDPYEM MHOTOYDPOBHEBERIHA
cnucoK. Ha mepBoM ypoBHE HAXOAATCH HYMEPOBAHHEL CIIHCOK
N3 ABYX 3JEMEHTOB, B KaKABIH H3 KOTOPHIX BJIOMEH HyMepo-
BAHHEIH COMCOK H3 ABYX 9JIEMERTOB BTOPOTO YPOBHA, BO BTOpol
JIEMEHT KOTOPOro BJACYEH MaPKHPOBAHHEIN CIIMCOK N3 OZHOTO
BJIeMeHTa TPEThErD YPOBHA.

2. Beectn xoManny [Popuam-Maprepot u Hymepayus..}, 1 B
AUAJIOTOBOM OKHe Maprxepui W HyMepauusi HA BEJIASKe
Cmpyxmypa pHOPaTeE BHEIUHHH BHE MHOUOYPOBHEEOTO
CHHCKA.

Jnda geTanpHOR yCTAHOBKH IAPAMETPOB COACKA ITepefiTH HA

BENaaRy Hacmpoiixu.

f Mapxepn u HyMepaywa

v AT x|

Maprepst | Tin syvagews Crpscryps | Yoty | | Hoemeior |
1 1 1. 1
141 a) {a) 1
a) . i 1
. . A 4 f
L ] L ] C_ 1
I A T | »
A L 1,1 >
j a 1114 *)
a) i, 14141 .
. . | 11114 .

3. Ha Bxaagke Hacmpoilku yCTAHOBHTS ANA KAXKIOT0 YPOBEA
CITNCKA NOPAXOK HyMePamuu CIIHCKA K APYyTHe HapaAMETPAI,
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Mapueps u wyMepayne e -f.-'"!: _’-‘j
Meprape: | Tim spmepaunn | Cxpyrtypa | WeoSpeocewn | Momomenve  Hacypolie|
DopuaT
P yrows :
1 Hywepaion fa, b, ¢, o[-
i o .)_
6 67“
3 Bce ypessi H :1
0 e LI |
1-10 Hruano ¢ 1 >
Ben yposHn
MoCIEABATENEHER HYMEDBUMR
ok | yeawn | omea | Copma | Boccracem |

B nokyMeHTe, A€ CO3ZAETCH COMCOK, MOMHO ANA KAXKIOTO
OYHKTA MHOTOYDOBHEEOIC CIHMCKA NOBHICUTH WM MOHU3HTH
YDOBEeHb, MEPEeMeCTUTEL MYHKT BEePX HJAM BHHS.

4. BIZIeIATh OYHKT MHCTOYPOBHEROTO CIHACKA M HA DaHeJH
Mapxepst M1 HyMepaoHd ¢ HOMOILIBLIO I'OPUBOHTANLHBIX
CTPeJIOK MOBLICUTD WY MOHUZHTL YPOBEHb IYHKTA CIMCKA,
A ¢ DOMONBI0O BEPTHKAJBHEIX CTPEJOK OEPEeMeCTHTb ero
BEePX MJIH BHHS,

SIEIE S 25 Bl A EEiE

MNpaxrwueckan pabGora 2.5

BcTaeka B AOKYMEHT Tabnuubt, ee
dopmaTupoBaHne 1 3anonHeHne AaHHbLIMK

Ammaparsoe B nporpaMMEce ofecueuenne. KoMubiorep ¢
VCTAHOBJIeHHOM omepanuoHuoit cucreMoit Windows mau Linux.

Hens padorhi. HayunThes BeTABIATE B AOKYMeHT Tabau-
Obl, HACTPAMBATD X BHEIIIHH# BUJ ¥ BCTABJIATL SaHHHE (TEKCT,
H3obpaykeHna, Yucaa 1 GopMyILL).

3anamme 1. BcTaBHTh B AOKYMEHT TaGJIHIly, HACTPOMUTD €€
BHeIIHW BMA M 3aMIOJIHHTL AAHHLIMY, BRJIIOYAA BHIYNCIACHMA
no dopmyne (cM. Tabn. 2.6) B TexcToBOM pesarTope Microsoft
Word.
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3aganmne 2. BeTABATL B AOKYMEHT TAGIUILY, HACTPORTE ee
BHeITHUl BUA H 3aNOJAHATH NAHHBIMH, BKIIOYAS BHIMUCISHUA
no dopmyae (cMm. Taba. 2.6) B TEeKCTOBOM DeJaKTOpe
OpenOffice.org Writer.

3ananne 1. BeraBra 2 goxkymenr rabannni, ee popma-
THPOBAHHE H BCTARKA GHOPMYJIBI B TEKCTOBOM PeSaKTO-
pe Microsoft Word

1. B omepanuonnoil cucreme Windows 3anycTiTh TeKCTOBBIM
penaxTop Microsoft Word xromangoit [lIpozparas:-
Microsoft Word)., CoagaTs HOBBIY KOKYMEHT ¢ OOMOMIBIO
KoMauaH [Paiin-Cozdame..).

BcTapEM B AOKYMEHT TaGauny, COCTOAIMYIO U3 OIpegeseH-
HOTO KOJHYeCTBA CTPOK H CTOAGIOB,
2. BerapaTh B JOKYMEHT Tafaamy OpH mMOMOIIM KOMAHZH
[Tatauya-Bemasumes mabauyy..].
B auanorosoM oxHe Bemaska mabautyt ¢ IOMOUIBIQ CHET-
YHKOB YKA3ATh ROXHIECTBO cTo6mo (3) u erpok (6) B co-
spaBaemMoil Tabaune,

Beraaka TaGnmis E 1 1k A L‘;
Passsep Tolrng -

(® nocropeeian: F; g
" no coneppomsoy
" no wepae gosa

Conmn Talrmun:  Ceres Talimus ABTOHOPMET, -

[ No yuorsameo amm wosso:Tafinwy

o ] omem |

OrdopmaTupyeM Tabmuny oo obpasny (cM. Tada. 2.6).

3. Beectn komangy [Popuam-I'panuyst u 3aruéxa..). Iuano-
TOBOE OKHO I'paruybt ¥ 3aRU6KE OO3BOAAET BRIGDATE Tpe-
OyeMble MAPAMETPHI.

Ha Braagre I'pgruya MOMHO 3azaTh THI rpanunsl (Hem,
Cemia, Pamxa u Ap.), THI ¥ IIHPHAY JUHKAN rpaHUnEL,
Ha Bruagxe Baausra MOKHO 3aJaTh OBeT (hoHA AUeeK HIH
BBIGPATE Y30D.
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BsegeMm B Tabnnny AaEREE (TeKCT, H308paAsKeHUST ® UUCKA).
4, BeTasuTh B A4YeKy TAGIUIE JaHHEIC,

BeTasyrM B DOCHSAHRION Adeliky npasoro ¢rosbua Tabinms:
GopMyay CYMMHDOBAHMA, NOIBOJAMIOIIVIO ONpPeNeNMTh CTOH-
MOCTEL KOMIBIOTEDA.

5. Beectit koManay [Tadauya- Popmyaa...]. MM
B nquanoroeoM oxHe Popayia BBECTH B
noJje Popuyra dyarnnio 2
=SUM(ABOVE), cymmupyomyo unc- [ =
J18, HAXOLAITHECH B BHINIEJEIKAINMX oot -
Agelrax. TR

3agamne 2. BeraBka B JOKyMeHT TaGaumul, ee
dbopMaTHpOBaAHNE K BCTABKA (hOPMYILI B TOKCTO-
oM pegakxTope OpenOffice.org Writer

1. B omepagmonroit cacreMe Windows miu Linux sanyeruts
TexcToBHIt pefaxTop OpenOffice.org Writer coorseTcTBeHHO
xomaraoit [IIpozpammui-OpenOffice-OpenOffice Writer]
nan [Oguc-OpenOffice Writer].

BerapuM B JOKYMeHT TabNKIY, COCTOAIIYIO N3 ONpedeiesn-
HOI'0 KOJIMYMECTBA CTPOK M CTOAGHOB.
2. BeTaBUTE B JOKYMeEHT TalAUIY I[IPH IIOMOIIM KOMSHAB
[Tabauya-Bemasume-Tabruyg...).
B nuanorosoM okHe Bemaska mabauyst ¢ IOMOIIBIO CUET-
YHUKOB YKAsaTh KOJANUecTBO cToxb6nos (3) u crpok (6) B co-
anaBaeMot Tabanne.

8  Hudopsarsixa  HKT. 9 xa.
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Haisanme ToGmual
Paarep vebnnm
CronBus 3 :}
Cpon ]6 33
-

 MosTopsTe JUrSNcEOK

Nepawie |1 <] epox

T e prathinary, Telnay
1 Qe h

OrdopmaTupyeM Tabymmy no obpazny (cM. tadu. 2.6).

3. Beecrr xomauay [Tabauya-Ceoiicmea mabauysi..]. Io-
ABUTCA OUANOroBoe OKHO Ogopmnrerue mabruuvl,
No3BoJAIOMIee BRIOPATEL TpefyeMEle MapaMeTpPhl,

Ha Bxaagke Ofpamaeriie MOMHO 3a48Th THIO TI'DAHMIE
(Hem, Cemia, Paxxa n gp.), THU M INEPUHY JHHHE rpa-
HAH,

Ha sxnaaxe ©ox MOMXKHO 36 KaTh BT HoHA AYeer HIK BhI-
6paTth yaop.

BeeaeMm B TaGauny AaHHEE (TEKCT, H30OPAKEHNA | THCIA),
4, BeraBuTh B suciikna TabAuNEl AaHHHE,

BerapuM B NOCAEAHION AYEHKY OpaBoro croadua rabaumnnt
dbopMyny CYMMHPOBAHMSA, IOIBOJAKIMYIC ONPEAeIHTh CTOH-
MOCTH KOMIIBIOTEDA.
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5. Beectu xomanay [Tabdaruya-Popuyra..].
BpecTu B mose GYHKIMIO, CYMMHEDYIOUIYIO YHC/IA, HAXKOAA"
muecd B BbIIIENEKAOIHX Avelikax:
=sum (<C2>+<C3>+<C4>4+<C5>)

Npaxtvu4yeckan pabora 2.6

MepesBoa TeKCTa ¢ NTOMOLLBLIO KOMMLIOTOPHOIO
cnosaps

Amnaparaoe u nporpammuaoce obecriegenne, Komusiorep ¢
YCTAHOBJIEHHOl ollepanmmnonHoi cucreMoll Windows.

Hean paborel. HayuuTeCA KCOONB30BATE KOMIOBIOTEPHBIE
CIOBAPH AJA NEepPeBOAA TEKCTOB.

3apaane, IlepeBecTn ¢ AHTIMIACKOrO ASHIKA Ha PYCCKMit
ABKK ¢ NOMOIIBI) KOMIBIOTEPHOTO CJIOBADS NPEAIOEHAE, HA-
npumMep: «The teacher’s computer is placed on the table in the
corner of the classrooms.

IlepeBoa TeKCTa IPH NOMOINHM KOMILIOTEPHOTO CIOBAPH
g 8V-Translator

1. B onepanmorHOii cacreMe Windows 3anycTHThL TeKCTOBBLH
penakTop Microsoft Word xomampoit [IIpozpammvi-
Microsoft Word]. CoaaaTs HOBBHIA AOKYMEHT ¢ NOMOIIBLID
xoMaHAH [Paiix-Cozdamy...].

2. BeecTH aHrauiickoe npeanoxeHne, BEACTATE €TI0 U CKOIK-
poBaTh B Oydep obmena xoManpoi [[Tpaexa-Konuposams).

3. BanycTUTE KOMIOBIOTEPHHIH  AHIVIO-DYCCKHE  ClIOBaps
SV-Translator xoMasnoi [ITpozpammsi-Svirans]. Berasurs
npezjokeHue 13 Sygepa obmerna xoMaanoi [ Bemasumas].

4, IlocaenoBaTeIbHO DOABECTH YKASATEAbL MBIIH K CH0OBAM
AHTJIHIACKOTO OPeAJIOMKeHRA U ¢ MOMOIIBIO NOABIAIOINXCH
PYCCKEX HEPEBOAOB NEPEBECTH MpelIoKeHre MeHKOM.

/ SV-Translator i =10 x|
7 A T S T P e .
The: teacher's computer i3 placed on the table in the coiner of the classioom.

placed: ytTaHaE AT
yetaHoEneHHeI\place
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6. Ina mepesoga AHrIMACKAX
TeKCTOB MOYKHO TAKMKE HC-
NOJBIOBATH BCTPOSHHEIN CN0- |
Baphk, KOTOPHIA samyckaeTrcs
roMasgoi [Caosaps). ]
B mone Halimu: BBeCTH aHI-
JHHCKOE CJIOBO HAH CAOBOCO-
yeTanue, HampuMep <«in the
corners, B npaBoM nojie noa-
BHTCA MEePEBOJ, «B YIVIY».

NMpaxTuueckan paGora 2.7

Cxanunpopanue ¥ pacnhoaHasanue «6ymaxHoro»
TOKCTOBOIO JIOKYMOHTA

AnnaparHoe H mporpaMmuoe oGecnegenne. Komneiorep ¢
yCTaHOBIeHHOH onepanuonnoii cucremoit Windows, cranep.

eas paGorei. HayuuThea cKanHpOBATh «GyMaMKHEIe» TER-
CTH H NPeo0pPASOBLIBATE UX B KOMIBIOTEPHBEIE TEKCTOBEIE HOKY-
MEHTHI ¢ TOMOIIEIO CHCTEeM ONITHYECKOTO PACIIOSHABAHNUS.

3aganmne. OTCKAHMPOBATE ¥ OPeOGPA30BATE B KOMITBIOTED-
Hblk TeKcTOBbIYM TOKYMEHT CTpaHNOY yvelHuKA.

Cran¥posanne H pacno3HaBaHMe «SyMajXXHOTO» TeK-
CTOBOTO NMOKYMEHTA

1. B omepanuonnoff cmcreme Windows saOycTHTh CHCTEMY
ONTHYECKOTo DACHOSHABAHNSA AOKYMeHTOB FinéReader ko-
mannol [IIpozpammsi-ABBYY FineReader}

2. B oKHe CHCTeMbl OOTHYECKOI'0 PACIIOZHABAHMS IIENKHYTH

1o KEONKe CRaHUposamb.

B nosasuBmIeMca OKHe CKaHePa MEIKHYTh N0 KHoKe Cxa-

Huposameo.
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3. B okBe Ilpoexmop npozpam-

Mmb: (CHaHeps) NOABUTCH OT-
CKaHWPOBaHHCe N300paxenne
TEKCTOBOH CTPAHMIILL.
Jns nepeaaun u3obpaskeHUA B
CHCTEMY OIITHYECKOI'0 DACIO-
BHABAHWA INEIKHEYTEH 0 KHOIL-
ke ITpunams.

4. B oKHe CHCTEMEL OIITHIECKOrO
PACIIOZHABAHUSA IOABHTCHA
OTCKAHHPOBAHRHOE naobpa-
JKeHHe TeKCTOBOY CTPpAHHMIIEL.
Jna mpeobpasoBammna rpadu-
YecKOTO HM300pa)XeHHs CTpa-
HUOE B TercToBmit daiin
LIeAKHYTh OO0 KHOIKe Paecno-

3HaAmMb.
Ilocoie OKOHYAHHA NIPOLECca
PACNIO3HABAHNA BBECTH

xomaHay [Paia-Coxpanums
mexcm Kgx...], BHGpaTh MecTo
COXPAHEHUSA, NS | THII HOJIY-
YeHHOT'O TEKCTOROrO (ailna,

8. OTKRPHTL NOAYIEHHBIH JOKYMEHT B TEKCTOBOM pelaKTope 1
HCIPABUTE BOSMOMCHEIE OIMN(KH, JOMYIeHHBIC E IPOIEcce
PAcIO3HABAHUA,

&  Hndopmaruxa n HKT. 9 xa
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NpaxkTuueckne paborni Kk rnase 3
«KoauposaHue u o6paboTka YMcnoBOM
uHpopmaymuu»

VcTaHOBHTE: Windows-CO 133"
® HIEKTPOHHBINH KAJALKYIATOD @
NumLock Calculator; )
® 3JIEKTPOHHBIe TAGIHITKE e
@ OpenOffice.org Calc; (s
AuctpubyTie
Microsoy;t ﬁ
Office
¢ snexTpoHurie Tabxaumer Microsoft ] |
Excel b
VeTaHOBUTE: Lnx-ovo B3
® BJIEKTPOHHBIH KAJbKYAATOP [
a KCalc; (&2
T
¢ 3MeKTPOHHRe TafaIHIs &aa-
OpenOffice.org Calc

NpaxTuyeckas pabora 3.1

Mepesoa Yyucen ua ogHON CUCTEMBI CHUCIOHNS B
APYryio ¢ NOMOLLLIO KanbKynaTopa

Amnapatoe 1 nporpammuoe ofecievenne, Komnsiorep ¢
ycTaHOBJIeHHOH onepanuonRoi cucremoit Windows wam Linux.

Heas paborsi. HayuHTECA ¢ DOMOOIBI0 KAABKYIATODA [IePeBo-
OUTH LleJIbie YUCA U3 HIECTHAAUATePHUHON CHCTEME CUBCICHUS B
ACCATAIHYIO AJIA OIpPeHeSIeHHA AeCATHIHOTO KOAA CHMBOJA,

3anaume 1. B onepanmorHoii cucreMe Windows mepepecty
IIeCTHAAUATEPHYHEI KO CHMBOJA B AeCATHYHBIA ¢ TOMOIIBIO
nporpaMmuEoro Kaaeryaaropa Numblock Calculator,

3ananme 2. B onepanuonHoii cucreme Linux nepesectn
IDeCTHAALATePHIHHH KO CHMBOJIA B AeCATUYHBIA ¢ ITOMOLILIO
nporpaMMEOr© Kaasryaaropa KCalc.

Jna mepeBoja 4YHMCEN H3 MOISCTHAAUATEPHYHOH CHCTeMH
CUHCJIEHHS B JeCATHUYHYI0 Heo0XOZAMO YCTAHOBUTD B KaUeCTBe
HCXOZHOH CHCTeMEl CUNCAeHU MEeCTHARIATEPHYHYIO, A B Katde-
CTBe KoHeUHOH — AecaTHUHYIO,
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3agannme 1. Ilepesoa uHcea M3 MeECTHAIUATEPHIHOH
CHCTEMBI CIHCHCHHSA B TECATHUHYIO ¢ MIOMOIXLIO TIPO-

‘. rpaMMHOro xaabryaaropa NumLock Calculator
1. B onepanuoHH0# cncTeMe Windows 3amycTiTs aIeKTPOHHBLA

2.

-

xaxpxyaarop Numbock Calculator womaunoit [ITpozpamavi-
NumLock Calculator].

C moMoMB10 MeHI0 BBeCTH KOMAHARI [DopMam uucer 6 sbipa-
awcenuu-ITecmuadyamepunnuiii] n [Popmam pesyaomama-
Hecamuunniii].

BecTn mecTHaAIATEDAYHSLIA KOZ CHMBOJA H HAXKATH
KHOIKY {=}.

~| NumLock Calculator =%
401 = 1025 :

Bii-@ B v HexDogiDec]_® |

3ananne 2. Hepesong uncea H3 MECTHAXIATEPHI- a
HOH CHCTEeMBI CUMCICHHA B HeCATHUHYI0 ¢ MOMO- =

mbIo MporpaMMAore kaaskyiaaropa KCalc s

B onepaumnonnoii cucremMe Linux 3anycTHTE sleKTPOHHEIM
kaapkynarop KCalc xomanpolt [Capwcebrvte-Karvxyrsn-
mop (KCalc)].

C DOMOHMIBIO MepeRJIOYATeNd YCTAHOBUTE IIeCTHajlaTe-
pAYRYIO cHeTeMY (monoskeHne Hex) B BBeCTH MeCTHANIA-
TEePHYHLIH KO CHMBOJA,

Dann [paska Koncranti Hactpoika Cnpaska

- OCHOB&HWE - ~——— ——-
«Hex c Dec oQct OB | whew{

*

Y

C moMoIIBIC MePeKANYATeNA YCTAHOBATD JeCATHYHYIO CHC-
TeMy {moa0xeHNe Dec) m MOXYINTE JeCATHYHERIH KOA cAM-
BOJIA.

- M Kalc 7

@aitn [lpaska KonctaHTol Hactpoiika Cripaska

OcHoBanwe
©Hex » Dec - Qct ©Bin v
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KomnsrorepEsTil NpAKTERYM

MpakTuueckas pabora 3.2

OTHOCUTEnbHDbIE, A0CONIOTHBIE U CMEeLLaHHbIe
CCHUIKM B 3NEKTPOHHDLIX TabanLax

Annaparsnoe n nporpammuoe ofecneuenue. KoMnniorep ¢

YCTAROBJIEHHOE onepannoRHoili cucremolt Window min Linux.

ITeas paGoTrl, HayqUThECA HCIIOJIB3OBATE B (DOPMYJIAX BIIEK-

TpoHHOH TAGIUNEI OTHOCHTENBLHEIR, A0COMIOTHBIE H CMEeDIaHHELe
CCBITKH.

Bananme. Kaxoft sua npuobperyr GopMyJIbl, XpaHAINHECH

B auanasone aueek C1:C8 mpH MX KONMUPOBAHHM B AUANA30H

gaeer E2:E4?
A B C D E
1 =A1+B1
2 =$A$1+$B$ 1
3 =$A1+BS$
4

Kormuposanne ¢opmy, COEPARAIMX OTHOCH- a
TeabHbIe, a6COMIOTHBIE U CMEITAHHBIE CCHLIKH

e 11D T
i-l ﬁ_ﬁl B saexTporasx Tabannax Microsoft Excel u f?ﬁn

OpenOffice.org Calc

1. B onepanuorHoii cucreme Windows sanycTHTE BJIEKTPOH-

Hue Tabmunst Microsoft Excel xomangoit [IIpozpamasi-
Microsoft Excel] unu snexrporusie Tabmunu OpenOffice.org
Calc xomangoii [IIpozpammui-OpenOffice-OpenOffice Calc).
W

B OIepaliUoHHOI cucTeMe Linux samycTATH ajIeKTpOHHBIE
rafimns OpenOffice.org Calc xomanzpoit [Oguc-OpenOffice
Calc).

B coagaHHOM JOKYMEHTe NPUCBOHTD JUCTY MMA Covlril.

Beemem B Aaveliku auanasona Cl:C3 dopMyaw, cozep:xa-

mne OTHOCHTEJIRHBIE, QGCOJIK)THHG H CMellIABHE e CCRIJIKH.
2. BeecTH:

+ B gueiiry Cl dopmyny =Al1+Bl, coaepxamyw OTHOCH-
TeJIbHbLIE CCHLIKH;

¢ B guelixy C2 dopmyay =$A$1+$BS$1, cogepxantyro ab-
COJIIOTHEIE CCBLIKH;

o B gueiiky C8 dopmyay =$A1+B3$1, cogepramyio cMe-
MIAHHLIE CCHLIKH.
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OTtobpasuM GopMYNIE B SdeiiKax.

8. B snexkTpoRHEIX Tabnunmax Microsoft Excel ana oroSpasmenus

B Auelikax He uHcen, a ¢dopM;’a BBecTH KoMaHAy [Cepsuc-
ITapamempet..] 1 B HIOABABIIEeMCA JAAJIOroBOM OKHe ITgpa-
Mempbi Ha BRIagke Bud B paspene ITapamempst OKHA YoTa-
HOBHATE (Naskor Popruyiv.

i 17 | npoespcacabor | Opdoroas C
UBa )} wwcomsn | rpamea | otume | mepeon | coom | dvepaen | uen
Grofpaware . -
P obgacrs saaaurmnomnyoe | erory fopeen W cmorpacroass W oxieie grems 2aam
P i ccnn e o 2 LB R e PR i e T g S RS
 meoreipgy ¥ vompn mapwarop " e WpaTOp
@m P b AR b ey bk s D - NEE ANPERY S
@ orofpreame [ ToReD oupTaNm O g ovolpaname
R i e i BV RIS chaciogn o Bl i A
[ parops W ™ e+ oo ¥
[7 dogorrm W oswomst croygTyper W gt nanc: s nporgyTin
W o W pursee mzeen F apresonmicron
S0V
[ox ] omee |

B amertpoEHmx Tabmupax OpenOfficeorg Calc ana
orcOpaykeEMA B gueliKax He YHCed, 4 (GOPMYI BBECTH
KomaHay [Cepsuc- ITapamempui.] M B NOABUBIIEMCS
auanorosoM okme ITapamempui-OpenOffice Calc-Bud B
pazgene ITokaszamb yecTaHOBUTE diakork Popamyivi.

Napamerps - OpenOffice.org Calc - Bua . iy vl i _)_(_l
@ Operiitceog
P - RMTEHE Ot it Nosazamy
@ HscTpavion fiel v [bwent ceTan ¥ Qoperynis
8 Cpenilice.ong e
b+ g e [ovmscmes ] | P Pynese oo
P =
oaons W fpun crpmears D i
P p— ' PRONO. OPH 1D ™ Bedaenerei s s 1o
Moy "
Crika P Mnocuss weTiog sy nay Oim ¥ Mg
feare ¥ Depenonrerm i
B B2 grbea OpenOficgom T Kpymiie WETIH MRy T ops
B [uarpaees ¥ UseTrge cownmn
B MWt
s Ofnenrs [0
OGO [Pocam ¥ ¥ Zaronoe CTPOR H CTOASUDS
e -]
B [osasars EI _rwmnumwm
[_____,,_:_!] ¥ BepT/mHEEE NONOCE MPOKpy TN
b v Aprasgan macTOg
¥ Gt CrpyRType

Looc ] oves [ owes | e |

CronupyeM GopMyIH 13 auanasoHa guyeek C1:C3 B anana-

30H Adeer E2:E4.
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4, BrpenuTs auanasod Adeex [ alsl ¢ ol E |
C1:C3 u BBecTH KOMAHZIY ; fgal.;?-lsnn P
[[Ipasxa-Konuposams]. % vt i
BriiesnTh AMANIAB0H AUEEK 4 ~SAIDS1
E2:E4 u BBeCTH KOMaHAY
[IIpasra-Bemasumby],

Ruct Cobinky HaxoguTen B (hainax
Calc.xls n Calc.ods, xoTopbie Windows-CD |33~
xpaHaTcs 8 namxe .MIKTCalcl

Mpaxruyeckan paBora 3.3

Cospanne Tabnuu snaveHnid pyHxuvii
B 3N1eKTPOHHbIX Tabnuuax

AnmapaTHoe H nporpaMmuoe ofecneuenne. KoMneiorep ¢
VCTAHOBASHHOM onepamuoraol cucremoit Windows uan Linux.

IMeas paGorsl. HayuuThesa coszfasath Tabnunbl sHaueHni
dyHKUMY B 36 JaHHOM AMANAROHE ZHATCHUNI APTYMEHTA H ¢ 34-
AAHHBIM IIATOM €rQ H3MEeHeHH,

3amanme. B snexrpommrmix rabaumax Microsoft Excel n
OpenOffice.org Calc cosaaTs Tab/IMIE 3HaYenHil KBagpa
PyHROHH i = ¥ -3n GYHRIIMM KBAADATHOTO KODHA lf = «/X +4
Ha oTpeske [~4; 4] ¢ marom 1.

Coamaume Tabmun sHavernmlt QyAxmmii
& 3} > B JIEKTPOMHBIX Talmuuax Microsoft Excel é:-x
J {8 u OpenOffice.org Calc ==

1. B onepanuonsoii cucreMe Windows 3anyCTHTE 3JI€KTpOH-
Hie Tabauunt Microsoft Excel xomampoit [IIpozpascmv:-
Microsoft Excel] nim anexrporuHse Taéauns OpenOffice.org
Calc romannoti [IIpozpammvi-OpenOffice-OpenOffice Cale).
Wn:

B omepanuonHoit cucreme Linux 3anycTHTE 3/€KTDOHHBIE
rabnunu OpenOffice.org Calc komangoit [Oduc-OpenOffice
Calcl.

B co3xaHHOM AOKYMEHTE IPUCBOUTD IUCTY MMA PYHKYUA.

BeegeM 3naueHNa apryMenta GyHKOUM B IePBYIO CTPOKY
BMEKTPOHHEX TAGUIHI,
2.B aueiiry Al BBeCTH HA3BAHHE CTPOKH SHAaYEHMIA
apryMeHTa (Hampumep, x), a 38 Avelixy Bl MunuMansHoe
3HaYeHne aprymenTa (YHCIo —4).
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B aueiiry C1 spectu dopmyay =Bl+1.

BrlgenuTts gHanason aueer Cl:J1 m cxonupoeaTs Gopmyay
BO Bce AuefiKM STOr0 AMANA3OHA € NOMOIOBI0 KOMAHALI
[IIpasra-3anornume-Bnpaseo].

BBefieM 3HAYeHHS QYHKINHE § = X~ — 3 BO BTOPYIO CTPOKY
IeKTPOHHEON Tabannel. Beog &opMyanl AnA BBIYHCICHUS
byRKIHYE TPOHU3BECTH ¢ KJIABUATYDHL.

3. B aueiixy A2 ppecTH Ha3BAHNME CTDOKH 3HaYeHUH PyHROUMK

(Hanpumep, y = x"2-3).

B aueitky B2 sBectn dopMyay =B1°2-8.

BripgeanTs fnanasoH aueek B2:J2 m ckonupoRaTh GopMyay

BO Bce sueitkM 3TOrO AHANA30HA C NMOMOIIB KOMAHAL!

[IIpasxa-3anoanums-Bnpasol.

BBefeM sHAUCHUA PYHKIUM y = VX +4 B TPETHIO CTPOKY
3JIeKTpOHHON Tabaunoni.
4, B aueiiky A3 BReCTH Ha3BAHNE CTPOKHU 3HATEHUH QYHROHH
(manpumep, ¥ =KOPEHDb(x+4)).

B anexTporEbix Tabmunax Microsoft Excel ana rroaa dyak-
nuit socoab3yeMcst Macmepon pynxyuii. (I1io dopme on He-
CKOJNIBKO oTamgaeTeda or Macmepa ¢pyrryuil sneRTpoRABIX Tak-
aun, OpenOffice.org Calc.)

8. BoigeanTs aueiiry B3 m BBectm xomanxy [Bemaska-
Pynxyud...]. B tnanorosom oxne Macmep pynrcyull — wae 1
uz 2 B cnucre Kamezopus: suibpars BapuasT Mamemamu-
yecikue, a B cucke Buibepume ¢yrryuio: BRIGpaTs BapRaHT
Hopens,

Hamares kHonry OK.

2%

BBaAATS KPATY.ON OTHCAHHE ABICTBHE, KOTODO® HY¥HO Haidth
[&mm, HHBREMHTE FHOMKY ‘I-hﬁ'n’m" *--—J

i ; —— ’
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6. Ha nmoapmBmeiics narenm Apzymermovi Qynrkyuu B moxe
Hucao sectu Bl+4.
HaxaTts kponKy OK.

AT ME T8 CHIRTIAA
RO s T el T oAt v
' spocam [B14+4 bt

7. BrigeauTs auanason sueexk B3:J3 m ckonmpoBaTh hopMyny
BO BCe sAYelKH »TOr0 AHANA30HA C OOMOINLIO KOMAHZE
[IIpasxa-3anoanumyv-Bnpaso]. B peayabrare 6yaer moay-
veHa Tabuuna sHauveHnil pysromit.

8. Ina orofpaxennsda B A4efKax 9nce ¢ 3aTaHH0H TOYHOCTHIO

BHIJeNIUTH AHAIA30H SYeeK M BBecTH KoManny [Popaam-
Hueiru...].
B noapuBmeMca IuasoroBoM OKHe Popmam Aveex Ha
Braaaxe Yucao BHIOpaTh B cuncke Juchosguie popmamove
dopmar Hucaoeoli I yCTAHOBHTL ¢ DOMOIMBK) CYETUMKA
Hucao decamuunsix snaxoe: 1.

i oA 4B C IO EELGIHLL Y|
L 4-3-2- 01 23 4
___L}==.r*2-3 13 6 1 -2 -3 -2 1 613

3 |y =KOPEHA(x+4)0,01,01,41,72,022242,628

Nner Pynryus Haxogwren B hanax
Calc.xis u Calc.ods, koTopbie Windows-CD 5~
xpauarca B nanke .\HKTACalc)

Npakruueckas pabora 3.4
MocTpoeHue AnarpaMm pasivvHbiX TUNOB

Annaparuoe u nporpammmuoe ofecnevenne. Komusiotep ¢
YCTAHOBJIeHHOMH onepanuonHoi# cucremoit Windows unan Linux.

Ilens paGorel. HayunuThca cTpoNTH AUHeHvATEIe H KDYIO-
Bhle JUATPAMMEI, & TAKIKe HHArPAMME! THIA rpaduK.

Samanue 1. B aeKTPOHHEBIX TAGIHIAX IOCTPOHTE HA JIMCTE
¢ JAHHLIMH JAHEHUATYIO ZHATPAMMY ¢ BEePTHKAJBHBIMH CTONG-
ODAMHE (THCTOTPaMMY) € JereHAOM, HO3BOJAIINYI0 CPABHHTH
YHCIeHHOCTh HACENCHAA B CeMH Ham0ojlee HACENEeHHHIX CTpA-
HAX MHpAa.
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A B
1 |Crpama Hacenenue, Mnn
2 | Kuraii 1273
3 |WHama 1030
4 |CLA 279
5 |MHaoHesna 228
6 |Bpaaunua 175
7 | Poccus 146
8 |BaHrnapgew 121

daganie 2, B oneKTpoHHHX TAGIHOAX IOCTPOUTH KPYro-
BYIO quarpamMmy 0es JiereHAbl, TO3BOATIOMIYIO HATAALHO IpPeA-
CTABHTDL JOJI CTOMMOCTH KajKAoro yeTporcTea B ofoied cTon-
MOCTH KOMIIBIOTEPA,

A B
1 | ¥YcTpodcTeo CToMMOCTD, py6.
2 |CwectemHaa nnata 2200
3 |MNpoueccop 2100
4 |OneparHBHAA NaMATL 1000
5 [XKecTrmit guck 2500
6 |Mouurop 5500
7 | Auvckoson DVD-RW 900
8 |Kopnyc 1000
9 |Knasuwatypa 450
10 [ Muiwe 150

3aganne 3. B sneKTpoHBIX TabAHIAX DOCTPOHTE HA JUCTE
¢ JAHHBIMH rpaguxu Rna.qpamquc:/ﬁ_ggﬂnqnn y=2*-8m
dyEROUN KBAgPATHOrO KOPHA ¥ = vJx +4 ¢ Jeregaoit.

3anamue 1. Ilocrpoenme auHeiluaTol aMATpPAMMEI
&, ¢ BePTHEANLHLIMH CTOJA6AMM ¢ NeTeHI0H B 3JICKTPOH-
o | meX Tabaunax Microsoft Excel

1. B onepanuoRuo# cncreme Windows sanycTHTs 9/IeKTPOH-
mbie TaGauner Microsoft Excel komanaol [ITpozpamavi-
Microsoft Excell.
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B co3aaHHOM AOKYMEHTE NPHUCBOMTD JIHCTY HMA Juueliva-
mas duazpamma,

Ha nucte ¢ JaHHLIMU DOCTPOMM JHHeHUATYIO AHATDAMMY C
BEPTHKAJNBHHMHE cToa0naMu (rEcTorpaMMy) ¢ neresaoit.

2, BCTABATE B SMEKTPOHHEIE TAGIHIIEL JaHHBIE N3 TAGINOEL, CO-

Acpianieii YHCAeHHOCTh Hace e HHA HEKOTOPRIX CTPAH MEDA.,

Jna coaganma AuarpaMM Hcemoabayercs Macmep dua-
zpamam. OH HOZROJIAET COBNABATL AHATDAMMY II0 IDATAM ¢ IO-
MOUIBI0 CePUH AMANOTOBHIX OKOH,

3. BeiteanTs Ananason sueek Al:B8, cogepaxamuit HCXogHLIe

AaEHBIE, 3anycTnTs Macmep Ouazpamm ¢ NOMOIIBLIO KO-

MaHgH [Bemaexa-Juazparma...).

4. B moApuBIEeMcs AHANOTOBOM s
okHe Macmep Ouazpamm (wae
I ua 4) B cimexe Tun: Heoixo-
JumMo Brbpars Nucmozpamua.
I'mcrorpaMMer MoryT OBITE Da3-
JAYHEIX BHAOB (ILMOCKHe, obb-
eMHRle M T, A.), B oKHe Bud:
BHIOpATSH IIOCKYIO AHArDAMMY,
IeaxnyTh N0 KHONKeE Janee>.

Moo peryptars | ul
61| v | [Cisas | tomoss ||

OnpezenumM, B CTPOKAX HAH cTOX0IAX XpPAHATCA HASBAHHA
KaTeropuit H pag JaHHEIX, & TAKKEe VTOUHHM, B KaKoil cTpoke
HIH cTOAbIE COMepIRaTCA KATErOPHH.

8. B NOABUBIIEMCHA AMAIOTOBOM  jrmeryeewermresmersso (o
oxEe Macmep Ouazpamm (a2  sew e | r |

2 u3 4) na praagke Juanason

FaHKBIX ¢ MOMOIGBIO MEePeRITIO-

yarens Padw 6 BHIGpaTs cmo-

Aduax.

B oxHe noapuTcA nsolpaskenue

AAATPAMMEL, B KOTOPOM MCXOM-  ivw  [immmsmes s 5

HBle AAHHLIe IJIA DPAAOB JaH- ™ [Fes

HEIX ¥ KaTeropwii Gepyrcs Ha

cToabUoB TAbIMIEL,

Crpaga oT AMATPAMMEL TOSBJIA-

erca Jlezenda, Koropaa comep- [ e e FES] o |

skuT HeoOXoAuMEIe MOACHEHUA

K DEATpAMME.

MenxayTe no KHONKe Jaxee>,

BT
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HacTpouM BHemIHMIl BHJ AUATPAMMEL: BBENEM 3aTOJIOBOK
auarpaMMsl (HanpuMep, Hacerenie Hexomopvix cmpan xupa)
¥ HA3BAHHA OCH KaTeropuii (HanpuMep, Cmpara) u ocy 3Ha%e-
Huit (Hanpumep, Koa-6o HaceieHus) U onpefleTNM HATHYHE I'o-
PHBCHTANBHHIX JUHMH cerru. Hna uaenrTudnranuu croaboos
BMECTO BHIBOZA NOX cToabnaMu HasBaHUN ¢TpaH (Kareropmit)
yaoHee MCNOABL3OBATE JETEHAY.

6. B noasurmemca oxkae Macmep duazpannm (waz 3 uz 4) na
BKJIaAKe 332008K1 BBECTH B COOTBETCTBYIOINUE TOAA Ha-
3BaHHe AMATPAMMEL, 8 TAKJ(e HA3BAHNI OCH KATeTOpHil M
OoCH 3HAYeHHH,

Ha zpyrux BRISAKAX MOMKHO YVTOUHHTE AeTaJH oToSpare-

HHA IHATpAMMSI (INpHdT, NBETA, MOAMUCH U T. X.).

IMeaxnyTs: M0 KHONKE Janee>.

b 0
O ¥ (narpeenst: ! izbo | ol
000 o L

Fm#wa § m oc:
r..._.._._.__._..._.. poic e pacnane | ||
o O Facens {
Frée ey trpmen L rrary .
o) R |

BrifepeM BapHaHT pasMeleHAs AWATPAMMEL (HAIpHAMED,
HA JHCTe ¢ AAHHEIMU).

7. Ha noseupnieiica ananorosoit nanesu Macmep Ouazpamn
{waz 4 us 4 ) ¢ noMmompio nepexawuaTena Homecmums du-
azpammy Ha xucme: BHIGPATD UMEIOULEMCA.

IeaxkByTHL IO KHONKE I'OMoAGO,

o ome, | s | oo | (]

8. B pesynpTare Ha JHcTe ¢ AAHHMMUY Junelivaman duazpanm-
Ma ODONYIHM FACTOTPAMMY € JETE€HAOM, B KOTOPOH BRICOTSA
croa000B NPONOPOUOHAJLHA YHACJAEHHOCTH HACEACHHAA B
CTpaHax.
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Hacemneune HeKOTOPBIX CTPaAH MUPa

Kon-so
HECONOHMA
1400 —— - . . . — D P ﬁ
. HTa
R
1200 -l
1000 +— oOCuA,
800 +— | IO HRoHeR
600 — WEpaanmA
400 i OPoccuA
' B Eanrnanstu
o] s
Crpana

NMuer fluneiivaman duaspamMma HAXOFUTCH
8 dainax Calc.xls u Calc.ods, . Windows-CD E3F~
KOTOpLIe XpaHATCA B nanke ..MIKT9\Calc\

@ 3azanne 2. IlocTpoenne KPYToBOl NHATPAMMBI
.m 0€3 JereHARI B SNCKTPOHHLIX Ta0AHmAxX w3
;Ea OpenOffice.org Calc fmi
1. B onepanuonnoit cucreme Windows mnu Linux sanyernTs
anexTpoHHKe Tabmuns OpenOffice.org Calc coorrercTBeRHO
roMaugoil [ITpozpamavi-OpenOffice-OpenOffice Cale] unmm
[O¢@uec-OpenOffice Calel.
B cosganHOM AOKYMEHTe NPHUCBOMTHL AuCTY uMa Kpyzoeas
duazpamma.
2. BCcTaBUTE B 3JeKTPOHHEIe TAGJIUNN ZaHHLIe U3 TaOJaUULBI,
COAEDAINEH CTOUMOCTE YCTPOHCTE KOMITHIOTEDA.

PaccMoTpUM HenoNL30BaHNEe Macmepa duazpamm Aas mo-
CTPOSHHA KPYroBoil AMAIDAMMEBI, OO3BOJNIOMEH HAIAHNHO
OPeACTARHTEL AOJI0 CTOMMOCTH KAa:KION0 YCTpoiicTRa B obuieit
CTOMMOCTH KOMIBIOTEDPA.

3. BrigenuTs auanason adeek Al:B10, coaepskammnit mexon-

HEle AaHHERE,

4. Banycrurs Macmep Ouazpamm ¢ NOMOIMBI) KOMAHJEI
[Bemasexa-Juazpamnma..]. B moaBMBIIEMCA AHAJIOTOBOM
oxBHe Macmep Ouazpamm Ha mare Tun duazpammvi Heob-
xogumo Buibpats Kpyzoeas, a B oxHe BRIGPATH MJIOCKYIO
AHArpaMMy.
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Mocrep amarpans ——— S
o i
TT— l [ 5
5 Mvesviia Tl p _' F/
2. [anaon asse  OEnacTin & .‘ ) S
* Fappaeas L Mo
. e Y Olanarcen
A, Inesacery e pTpaser & Ceratan
e eRs [ Tpexserpensh swa | "l
ol €TOMES W Rtrand

5. Ha mare Juanazon 6aunuix ¢ TOMOIILIO MEPEKIIOUATEAA
VCTAHOBHTE Pads: dannvix é cmoadyax.
B orHe NOABUTCA u300paiKeHre ZUATDAMME], B KOTOPOIt Hc-

XOAHEIE JAHHHE AJNS PAIOB SAHHLIX B KaTeropuif Sepyrea
H3 CTOJOIIOR TAGJIMNIILL.

MacTep quarpame
wam | it
Auanuee prenaic
1. Tht earpasains -
Ismmwm'.wnﬁm :J
| Bvonaocn pawsan |
= 1 Pl i 8 CTPOK
* Pripd fwweix § CTOEux
4, JneseHTor AL
 [iepam CTPOKS K HHCS
g e g
Cnpoasc. i e g I Oanes >3 ||‘ {oromo I Y I

6. Ha mare Pad dannbix yCTAHOBUTD, B KAKHX CTONOIAX pas-
MelleHs PIAH ASHHLIX M KaTeropuii.

: -
Mac-rp QHATPaMM

L T gnarpasond
2. Nlramase fasine F $¥pyToeas Davpase $ESXEHS
4
4 JronTo AN L - -"
Honancn pos: Haseare
|w,r,rommsen
‘ Haterope
TR Ii'ﬁ;v rasee parpeas’ SAS2ISAS 10 i I
Cnpomea I ? <apony | paeess || prow | omea |

7. Ha mare xemernmov. Ougzpamm BBECTH 3aTOJNOBOK THAr-
PAMMEL H CEATH Gaaxok IToxaszams aezendy.
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8. B KoHTeKCTHOM MeHI0 AHarpaMmil BHGpaTh HyHKT Caoil-
cmea ofzexkma U B oxHe Pad dannsvix Ha BRAagKe Hadnucu
dannbix YCTAHOBHTH NAPAMETPH Hagmucell ceKTODOB KPy-
TOBOH AHAIDAMMEI,

 Obpasnersie | Permon | Npospssmccny | WowdT | et upusta llmmﬂmu] :

& flomssars »aerue '
I g weno |
K2k npoUeHTY

Pmm‘ﬂ.'ﬂﬂl

5 Nokawsats peTky AR

9. B pesyabTaTe NOJAYIHM KPYFOBYIO AMATDAMMY 6e3 JIerea s,
HO 38TO ¢ YKA3aHHMEeM NPOMEHTOB CTOMMOCTH OTAEALHEIX
ycrpoiteTs B 06meit cTOMMOCTH KOMIEBIOTEDA.

YCTpoitcTea KoMnbloTepa

- o. | Koprmyc6%e
Cricremsmin inam 1% B Icxoson DVD-RW 6%

W M 1%

I ipooeccop 13%
[l Oneparisaas navoms 6% ] Morutrop 35%

B Kecron® auex 16%

Knaenarypa 3%

Nuer Kpyzoean duaspavsa Hax
8 tpainax Calc.xls u Calc.ods,

Windows-CD [I35°
KOTOpLIe XpaHATCA B nanke .\MIKTCalct
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»
b:/ 3apanne 3. IlocTrpoenne AuMArpaMMBLI THHA rpadpuk
Ei] € IeTeH/I0H B 5AeKTPOHHBIX Tabamnax Mierosoft Excel

1. B onepaunonnoit cucreme Windows sanycTuTh aiIeKTpoH-
uele rTafamner Microsoft Excel womampoit [ITpozpamaw:-
Microsoft Excel].

B cospanHOM #AOKYMeHTe NPHCBOMUTHL aucty mmsa Ipagux
PyHryuL,

2, llnga BcTABKH B SJEKTPOHHLIE TAGNANK AAHHLIX BOCIOJB30-
BATHCA Pe3yALTATAMHE OPaKTHIeCK0H paGoTw 3.3 «Cosganue
Tabaun, suaveEn GyaERIUN B SOeKTPOHHRX TaSauuaxs.
CronmpoRaThk AaHHEE ¢ JucTa Pynxyus Ha auct Ipagux
dyrcyuL.

8. Beyienre auanasod sacex Bl:J3, cogepixamnuil B KadecTre
HCXOJHBIX JAHHHX 3HaYeHusa dyrrouit. 3anycrats Macniep
duazpamm ¢ MoMoIlILI0 KoMaHAE! [Bemaera-Huazpamma..].

4. B noABMBIIEMcsA AMAJIOTOBOM OKHe Macmep duazpamm
{waz 1 uz 4) B cnucke Tun: Heobxogumo BMGpaTs M'padui,
a B oOKHe Bud: BripaTh zpapuk ¢ Maprepamy.

MenkHyThL O KHONKe Jaxree>.

5. B moABMBIIEMGHA AHAJIOTOBOM
orkHe Macmep Ouazpamm
(waz 2 uz 4) Ha senagke Jua-
nason OaHHBIX ¢ TIOMOMILIO
nepermoyarens Padw a: BH-
6paTe cmporax.

Ha sraaake Pad seibpats aas

|
noAmuceif Kareropu#l asHaue- £ |
HHA apryMeHTa: B TeKCTOBOE w s I |
okHo ITodnucu ocu X: peecTh 2 gwaen Frmteemmottonl |
RaHHHE TyTeM INeJuKa o | Adsnlies] |

KHOIIKe €O CTPeJOYKO#A M BHI- 7" ST
AeNeHHA B TAOIHLE AMAMAB0" T . | iwew [ 5es] mew |
Ha aueex B1:J1.

IMenxBYTE N0 KEONKE [Jaaee>,

6. B nossmsmeMcst anajsorosom okHe Macmep duazpamm
{waz 3 uz 4) Ha BRNagKe 3a20106K1 BBECTH B COOTBETCTBY "
0IOue OO HASBAHME AHATPAMMEL, & TAKMKE HASBAHAA OCH
KaTeropuil ¥ OCH 3HaueHHI.

Ha apyrax BRJIAJKAX MOYKHO YTOUHATH JeTANH oTclOpaKe-
HUA guarpaMMHE (popMaT ocelf, HaJHIHE M BHJA CETKH
HT. I.).

MenxayT: D0 KHONKE Jaree>.
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7. B noaBuBmIeMcH AMANOTOBOM OKHE Macmep Ouazpamm
(waz 4 us 4 ) c noMompblo nepernwuarenda ITomecmums du-
GZPAMMY HG AuCMe: BHODATH LMEIOULEMCA,

IMlenxkryTL N0 KHONKe l"omoago. -

8. B peayasTaTe Ha Jucre I'pa-
dur pyrnryuu 6yayT mocrpo- W T T Fpagi dymeapd
eHH ABa rpaduka ¢ysrmuit ]
y=x2-3ny= x +4, Mmapke-
PH KOTOPHIX HMMEIOT KOOpJIH-
HATH J, paBHBle 3HAYCHUAM
PAZOB AAaHHEIX, M KOODAWHA-
T X, paBHBEle 3HAYCHHAM
PAAA KATeropuii,

——y . 3

~a—y =KOPEHb{x+d)

RAucr Mpagun gysnyuy HaxopUTCA
B ¢ainax Calc.xls u Calc.ods, Windows-CD ﬁ'
KoTopbie xpaHaTca B nanke \JIKT9Calc\

MpaxTuueckas pabora 3.5

CopTuposka n NOUCK AaHHLIX B SNGKTPOHHLIX
Tabnuuax

AnnapaTroe H nporpammuoe ofecmeuenue, Kommuiorep ¢
yeTaEoBJeHHON onepanuonHoil cucreMoit Windows i Linux,

Hean patorm. HayeuTscA OCYINECTBIATE B 3AeKTPOHHBIX
TafAIAX COPTHPOBKY JAHHLIX B BRIACIEHHOM cTOAONE, BJO-
MEHHYI0 COPTHDOBKY 3anmceii (a3sH AAHHBIX MO HECKOJIbKHM
cronffmaM M MOUCK NAHHBIX.

3aganne 1. B sAeKTpOHHEIe TAOAMOL BHECTH AAHHEIE K3
Tabn, 3.8 H NpOH3BEeCTH COPTAPOBKY AAHHEIX IO YOBIBAHHIO B
croadnax A u C, cozepKaImuX THCIA ¥ JaThl, 4 TAKMKE COPTH-
POBKY II0 BO3pacTanuio B cToabnax B m D, cogepmamux TeKCT H
BpeMA.

m TaGnuua 3.8. Copruposka MMcen, TeKCcTa, 4aT U BPEMEHU
B cronSuax

3aganwe 2. B aaekTpoEALIe TAGAMOE BHeCTH §6a3y HaHHBIX
«IIponeccopul» U3 TAGANIE K NPONSBECTH BIOKEHHYIO COPTH-
POBKY IO BOZDACTAHHIO AAA MACAOBOTO noaa Yacmoma u unc-
aosoro nona Texunonozus.
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Apoueccop

N2 | Tun npoyeccopa | Yacrora () | Texwonorus (MK)
1 Intel Core 4 Quad 2,6 0,065
2 intel Core 2 Duo 3,0 0,065
3 intel Celercn 2,8 0,09
4 Inte! Pentium 4 3.0 0,065
5 AMD Athlon 3,0 0,09
6 AMD Sempron 2,0 0,09

3azanne 3. B s/eKTPOHHEIX TAGIHIIAX OCYIIECTBHTH OHCK
sanuceif B 6ase AaAHEEIX <«]Ipomeccophls ¢ MOMOIIBIO COCTABHOTO
duneTpa, cocTOAMmIEro H3 ARYX VCaoBuil: Ana nona Yacmoma
(I'Ty) ycnopue =3, ana nonsa Texnorozus (Mmi) YCIOBHe
=0,065.

@ 3apmamwe 1. CopTHpoBka maHHMX B CTON0HmAX 8
E anexrponusix rabany OpenOffice.org Calc '

1. B onepanuonnoit cucreme Windows uau Linux sanyeruts
snexTpoHHle Tabnmmsr OpenOffice.org Calc cooTBeTcTBEHHO
KoMaspoil [IIpoepammui-OpenOffice-OpenOffice Calc] nnn
xomanpaoi [Oguc-OpenOffice Calcl.

B coapaHHOM JOKYMEHTE IPHCBOUTE JHCTY AMA Copmupoa-
©a OaHHBIX.

BaeceM B snexTpoHHEYI0 Tabauny nanune n3 Taba, 3.8.

2. Bugenurs cronfenn A m BBecTm KoMmaHRY [Popmam-
Auetixa...).
B mnoaBHBUIeMCHA JUAJOTOBOM oOKHe <Popmam aveer
YCTAHOBHATE HA BRJIAAKe Yucaad ¢ NOMOIILI CIHHCKA
Kamezopus unciaoBolt THI JaHHEIX.
C moMoIb) AHAKOIrAYHON IPOLEAYPE YCTAHOBHATL Tpelye-
MEH THO gannbLIXx gaa cronbuos B, C u D.

<TopMaT Aveex S i
cna | tpner | Xints wopre | Bupamsaasany | Obpamnerme | oom| SRS WA
|| pateropma © mopuar s Y S R AT
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IIpousseaeM COPTHPOBRY CTPOK NO yOLIBAHHIO B cTON0IAX,
COZEPIKALINX YHCIA ¥ JATH, ¥ COPTHPOBKY CTPOK IO BO3pacTa-
HUI0 B cTOJ6IAX, COREPIKAMNX TEKCT U BpeMH,

3. Brgenuts cronben A ¢ YHCAOBRIMH AAHHLIMH M BBeCTH

KoManay [Hannvie-Copmuposxa...].

B mossBmBIIeMcA AEANOTOBOM OKHe Copmuposxa HA BRIAK-

Ke Yeaosus copmuposxy BHOGDATE B PACKPHBRIONIEMCS

cnucke Cmoabey A ¥ YCTAHOBHUTH IICPEKIIOUYATENE B IIQIO-

seHue ITo yOwisaruin.

¥CROUIN CopTHpomn | Napavetps: |

oD S RO TS T SL A R
Jcranceua =

4, OIna cron6uoe B, C u D mo- | (ais
BTOPHTH NVHET 3 ¢ YUeTOM
HAIIPABJICEHAA COPTHPOBKH.
B pesynbTare faRHEIe GYAYT ; AO6MT  cyGGora, Femaps 01, 2000 20:30
OTCOPTHPOBAHEL B ORHHX
cToabrax mo BO3PACTAHUIO, A
B ZPYrHX — no yfuBaaWiO.

NMuer Copmupoera GaHHLIX HAXOANTCA
8 dainax Calcxls » Calc.ods, Windows-CD [F
KoTOpble XpaHaTces B nanke .AMKTHCalch

Qf 3ananne 2, BiomeHHAsI COPTHPOBKA 3amHcel Gaibl
BANHBIX B >AeKTpoHHEIX Ta6aumax Microsoft Excel

1. B onepamnonsoit cucreMe Windows sanycTHTh 8aeKTDOH-
HHe Tabaunet Microsoft Excel womamzpoit [IIpoepammvi-
Microsoft Excel].

B co3gaHHOM AOKYMEHTE NDHCBOHTE JIACTY UMA Baoxcen-
HaR COpMUPOBKA.

BreceM B aJIeKTPOHHEE TaOAHITE 6a3y JaHHEX «Ilpomecco-
pil», OCyOIeCTBMM B BJICKTPOHHLIX TAGAHIAX BIAOMEHHYIO COP-
THPOBKY 0a3Hl AaHHEIX.

2. Banoanuts croabnu A, B, C n D gauumMu. BrigeauTs uX B

BBecTH KoMaHZAy [dannvie-Copmuposxa...]
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3.B noaBmBOIeMcA JAMANOrOBOM oOKHe Copmuposka
duanasona B cnucke Copmuposamb no BHOpPaThH
Jacmoma (I'Ty) WM YCTAHOBHTE NEPEeKAOUATEN: B
MONOXKEHHE NO 803PACTNAHUIO.

B crnncke 3amem no puifpate TexnoAo2uR (MK} B yeCTA-
HOBHTH IEPEKJIIOUATEAb B TOJOKEHHEe N0 803PACMAHNUI0.
VeranoBATEH nepexaouarens Hoenmupuyuposame duana-
30K OaHHbIX NO B MONOMKEHAE NOANUCAM.

oprmposss amanssona SR 1%
Copeposats na .
[Goaroma w| @ nopoapacramo
© noyGemmson
Iaien no Lore
[Tferommatog ] # :
e yfuowon
B nochemecn cuepam, 0 ot
| nasoappecraimg
C o yfumseg

[EHHE, NG

L] {nepeat crpona 2y

1 |k ) omma |

4, ITocae memurka oo KHONKe OK Gynmer ocyimecTriaeHa BJIO-
JKeHHafA COPTHPOBKA IO ABYM cTOAbGIaM.

A 8 T

N | Yscrora | Texnoaoran
1| |Taunpoueccopa, (Tw) | (wx)
26 AMDSempron |2, 0.09
3 | 1 flute] Core 4 Quad 26 0,065
43 lmelCeleron | 28/ 009
5 | 2 Inte! Core 2 Do 3 0065
8 | 4 Intel Pentium 4 3 0.065
113 |AMD Athlon I S

Nucy Bnoxennas copmupoexa HAXOAWTCA
0 daitnax Cailc.xis u Calc.ods, Windows-CD I35
KoTopbie XpaHaTea B nanxe . MIKTHCalc\

3apannme 3. [loMck NAHHBIX ¢ MOMOIIBLI0 COCTARB-

.» HOrO (HALTPA B INeKTPOHHEIX Talmumax tw
, OpenOffice.org Calc ég,

1. B onepaunonnoii cucreMe Windows uau Linux 3anyeTHTh
saexTponnbie Tabimnel OpenOffice.oirg Calc coorBeTeTBERHO
romanzaocll [IIpozpammui-OpenOffice-OpenOffice Calc] nmu
[Oguc-OpenOffice Calel.
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B cosparEOM AOKYMeHTE NIPHCBONTDL AHcTY MMaA JTouck.

OcymecTBMM IOHCK 3anucell 0askl JAHHHX ¢ DOMOINBIO
¢rIbTPa, COCTOAILEIO U3 TPEX YCIOBHIL,

2. BuaeanTs cronbnoel ¢ AAHHBIMM H BBECTH KOMAHAY
[Hannwe-Puromp-Cmandapmusiii puromp].
B nosBusmemcs pHANOTOBOM OKHe Cmandapmuuili
Qpuasmp B PaCKPHIBAIOIMIUXCA cOECKax Haua noas nocne-
AOBATEJHHO BBECTH 3AT0JOBKH cTonbooB Yacmoma (I'lMy )
H Texnoaozusn (M ).
DuarTp JOMMKEH HCKATHD SANACH, YEOBJISTBOPRIOLINE
ONHOBDEMEHHO JABYM YCHOBHAM, [0STOMY B CIHCKe
Onepamop sribpats H.
B pacKpeIBAIOIMAXCH CHHCKAX VOA06Ue BBeCTH YCIOBHE =,
B pacKpHIBAIOIINXCA CIIECKAX 3HAYeHUE IOCIEA0OBATENLHO
BBectH 3 u 0,065,

CTanaaprHaiid dnastp

3. B peayarrare B 6a3e AaHHEX GYAYT HaltAeHLI H OKASAHEL B
rafanue Ape sanucH (Nt 2 1 N2 4), YIOBNeTBOPAIIINE 38~
ODAHHOMY GUALTDY.

Nuet Moucx naxopuTea B hainax
Calc.xls u Calc.ods, Windows-CD I35~
KOTORLIe xXpanaTen B nanke . AIKTHCale\
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MpaxkTuueckue paBoTei K rnase 4
«ANropMTrMmU3aumns U OCHOBbBI
00beKTHO-OPUEHTUPOBAHHOTO

nporpaMmmMuvpoBaHua»
YcTaROBATH! VisuaiStudio-CD w
¢ CACTEMY O0LeKTHO-ODHeHTHPO-
BAHHOTO TporpaMMmuporas Visual e
@ Basic 2005; B
Windows-CC 3T

¢ CHCTEMY aJTOPUTMHAYECKOro Hpo- —
rpaMmupoBaEus Basic, Bxogsa- ﬁa

my» B OpenOffice.org
YcTaHOBATE: Lnux-0vD I
e cucTeMy OUBLeKTHO-OPHAEHTHPO- -~
BAHHOIO HpOorpaMMHPOBAHAA B
a Gambas,;

® CHCTEMY AJTOPATMHYECKOro Ipo- —
rpaMMHpoBaEusa  Basic, Bxoza- ﬂ a
myio B OpenOffice.org

MpaxTtnyeckas pabora 4.1

3HaKOMCTBO C CUCTEMaAMM
06beKTHO-OPUEHTUPOBAHHOTO
¥ aNroPUTMUUECKOrO NPOrpaMMHpOBaHns

AnnapaTHoe ¥ nporpaMMuce obecneuenne. Kommnbiorep ¢
YCTAHOBJIECHHOM onepalinoanoii cucTemoi Windows mim Linux.

Heas paboTH. 3HAKOMCTBO ¢ CHCTEeMAMH O0BLEKTHO-OpHEH-
THPOBAHHOTO H ANTOPATMAYECKOTO IPOrPAMMHEPOBAHMA.

3apanue. [To3HAKOMHUTLCA ¢ CHCTEMAMH OGLeKTHO-OPKEH-
THPOBaHHOrO mporpaMmupoBanua Visual Basic 2005 (Windows)
u Gambas (Linux) 1 cucreMolf ArOPETMHYECKOTO IPOTPAMMME-
poeaEnA Basic, Bxopgsue#f B HHTerpHpOBAHHBIAI Naker
OpenOffice.org.

% SHAKOMCTBO ¢ CHCTEMOH 00beKTHO-OPHEHTHPOBAHHO-
@ ro nporpammMuponaunn Visual Basic 2005
]

1. 3anycTuTh CHCTEMY ObeKTHO-ODHEHTHPOBAHHOTO PO~
rpaMmmMuposarus Visual Basic 2005 komarnoi [IIpozparsot-
Visual Basic 2005 Express Edition].

10 Hudopmaruws w HKT 9w
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Ilocne samycka CHCTEMBI IIPOrpAMMHPOBAHASA BBECTH KO-
Maupy [Paiia-Cozdamb npoexm...] ([File-New project...]). B no-
ABHMBIIEMCH AUANOTOBOM oKHe Hoewil npoexm (New project)
(puc. 4.1.1) BefpaTs THN co3paBaeMOro npoeKkTa J1puronenue
Windows (Windows Application) m B TexcroBoe none Hus
(Name) BBecTH HAZBaHUe NpoeKTa, Hanpwmep Ilepswiili npo-
exm. IlleaxHyTs mo KHONKe OK.

|

1 ] —_ | |

| . o g i= Q [
! Windews' Clags Liomry  Console My Modie  Soeen Jawer |
| Apphcation Applcation,  Colectl,.  Reter KR |

iamhmumﬁ'mnm;;ﬁnr

Name: |ﬂemwrwc-ﬂ

SRR 3 oo prmnan o

Pue. 4.1.1. Coapganme NpoekTa B CHCTEME NPOTrpaMMHpoBaHns Visual Basic
2605

Ilocne 5Toro NOABUTCA OKHO CHCTEMB TPOTPAMMUPOBARNA,
BKJIOYAKIee HECKOJIBKO OKOoH (pHc. 4.1.2).

B fiepae igocnt  Hicrosolt Visul Basic 2005 Expeess EditonBeta. -+ LT
*wmmwmmmmmmcoumw
FEEN T TTELY T B BTN IR -5 -aszz:ca;l
R NER-1T
mmm.r R _',_z_ss;‘m
J FOMAL Syolem v
Er e T—— '
| T -
i L] J i rx,;srum _‘j
. o Cursor Doy
4 Bution) l |ﬂﬁ‘:t omsaltSa
ForeColor Ji} coral
Py mord Szabe
RghitTole My b
.I PagnToie Fase
M . || Tt " Formn
e 3 SR el
[~ Fermi el [Speamnny) ¥ AoowOrep P
Bl li = Pormi all . AUtV Engbierreve
| Conteti trong)
sub Buttenl _Clack || DorbleBngFabe
{

Enaﬂe\‘l True
TR T TS =|=‘_-4
‘;_tm

Pue. 4.1.2. Cucrema obbexTHO-0PHeHTHPOBAHHOMO NPOrpaMM1MpoBaHUs
Visual Basic 2005

BusyanbHOe ROHCTPYHRPOBaHKE rpatdhuIeckoro maTepdeiica
OpoeKTa BHOOJIHEASTCH B OKHe Koncempyrmop gopm (Designer).
Ono pacnonaraerca B HeHTpe OKHA CHCTEME! IIDOTPAMMHAPOBA-
HHUA U cogepruT dopmy (B JarHOM ciayiae Forml), ABIAIOMOIYVIO-
€A OCHOBOIT rpadhuueckore nATepdeiica IpoeKTAa.
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Ha dropmy MOMXEHO HOMECTHTE Pa3IHIHEIE 3JIEMEeHTH YIPaB-
JIeHHA: KEONKH (Button), TeKCTOBHE nouna (TextBox), HAAOH-
cHa (Label) u 7. . [IUKTOrpaMME 3JIEMEHTOB YOPABACHRA pac-
nonarawrea HA Ilaneau ob6zeixmos (ToolBox), wxoropas
PO3MEMAETCA B JNEBOH TACTH OKHA CHCTEMEI OIPOrPAMMUDOBA-
HAS,

C dopnoit cBaAsaH nporpaMMHEIL KOZ NpoeKTa, AJA BBOAA H
PEAAKTAPDOBAHAA KOTOPOrO CIY:XAT OKHO IIpozpammusiii wod
(Code) (ua pmc. 4.1.2 pasMelteHo nox oKHOM Kowcmpyxmop
dopa),

0 Jaa nepexopa B okHO ITpozpammnbili x00 opuMeHseTca
xomanza [Bud-Kod) ([View-Code)), a ans obpaTnoro nepe-
XOAa B OKHO KOHCTPYHPOBAHMA rpadHuecKOro MHTEp-
tdeiica Kowncmpyxmop ¢Qopm npEMeHAeTcs KOMaHIA
[Bud-Koxncempyxmop] ([View-Designer]).

Cupapa pacnoaaraerca okHo Ceolicmea (Properties). Oxno
COEP’HHUT CIINCOK CBOMCTE, OTHOCAIINXCA K BHOpAHHOMY 005~
erTy (hopMe HAA 3MEMEHTY YIOpaBiaeHAA Ha opme). B jsepom
cToA0Ie HAXOAATCA HA3BAHM S CBOMCTE, a B IPABOM — HX 3HAYe-
HHA. YCTAHOBJAEHHEIE 110 YMOJYAHHIO 3HAYECHN S MOTYT CHITH H3-
MeHeHEL.

Jrams paspaboTkn npoerTa. Coaganue NPOEKTOB B CHCTE"
Me O0BeKTHO-OPHEeHTHPOBAHHOTO BHIYAALHOTO IPOrpPAMMHDO-
sanua Visual Basic 2005 peanusyerca B pexxume [design]. Cos-
IaHAE NPOEKTA MOXHO PA3ACHHTEH HE HECKOJBKO TAIOB,

e Cospanne rpabuueckoro uETepbeiica npoex-
Ta. B oxae Koncmpyrxmop ¢opm ¢ ucnonbiopauneMm fa-
Heau 065exmoe Ha HopMy IOMEINAIOTCA 31eMeHThl YIPAB*
JeHnA, KOTOPHe AOJNKHEI ofecneuMuTh BaauMmogelicTaue
OPOEKTA ¢ MOJbLIOBATEIEM,

s YecTaHOBKA 3HAUeHU N cBolicTh 06 BeKTOB rpa-
druecroro uATepgeiica. C noMomsio okaa Caoli-
cmea 38AAI0TCA 3HAYEHHA CBONCTE aJleMeHTOB YIIpaBJe-
Hud, DOMEeIEHHLIX paHee HA dopmy.

e CoafaHNe U PeJAKTHDPOBAHHNE NPOrpaMMHOTrO
Koaa.Bokne Pedaxmop x00a NPOMIBOLUTCA BBOL H pe-
JAKTHPOBAHME IIPOTPDAMMHOTO KOJA MIPOEeKTA.

o CoxpaHeHHne npoeKTa. Tak KAK NPOEKTE BKJIIOYAIOT
B cefa HeCKOABKO daillioB, HeoOXOZUMO KAXKALINA NPOSKT
COXPAHATL B oTAeNabHOU nanke. CoxpaHeHHe NMPOSKTA
npomasoguTea KoMaagol [Palin-Coxpanume ace] ([File-
Save all]).

"w
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B noasuBmemcs auanorosBoM oxHe Coxpanumb npoexm
{Save Project) (puc. 4.1.3) B Texcrosom noae Hma: (Name:)
MOXHO YTOYHHTL HMA NpoeKTa. BBecTH NyTh K DANKe OPOEKTA
MOXCHO B TercTOBOM none Pacnoxoxenue: (Location: ) nim Bei-
6paTs ee pacnosnoxesne B Galinopoit cucTeMe mocie MIEAIKA IO
wHOnKe O630p... (Browse..).

o L2 AN i
tomtons  JGIKTSVE200F =l
Soubion tame: [ Neoawi mpoaxr [+ e dracery for soluten

Puc. 4.1.3. CoxpaHeHue NpoeKTa

BrinoaHeHHe NPOEKTa. 3aIrpy3Ka NPOEKTA B CHCTEMY IPO-
rpammupoBanus Visual Basic 2005 mponssoauTea nyTeM aKTH-
BH3ANWH B HAIKE OPOSKTa OCHOBHOTO (aiina mpoexTa (daiina ¢
pacmupernem vbproj).

BanycK IpPoeKTA HA BHIIOAHEHHE IPOAIBOANTCH KOMAaHOM
[Omaadwa-Havams) ([ Debug-Start]) s mesraxom no kaomke ()
HAa NaHeJIH HHCTPYMEHTOB OKHA CHCTeMB! IPOrpaMMHUDOBARHA.
Tocne »TOro CHCTEMA NPOTPAMMAPOBAHAA HEPEXOAAT B PEHCAM
BHIIOJIHEHHA IpoekTa [run], B KOTOPOM peAaKTHPOBAHHe I'Da-
duuecroro HETepdeiica HIN OPOrpAMMHOTO KOAA HEBO3ZMOKHO.
B oponecce BHIOAHEHHA TPOSKTA TIPOHIBOAATCA €0 KOMITHIIA~
IMA B IPHJIOKeHHe, KOTOPOe HMeeT PACIIMpEeHUEe 6X6 H Haxo-
zwuTed B mauxe ...\bin,

Jlns OKOHYAHAS BRTIONHEHMS IPOCKTA K IePeXois B PeXKaM
KOHCTPYHPOBaHHA npoekTa [design] HeodxomguMo BReCTH KOMaH-
Ay [Omaadra-Ocmanosums omradxyl ([ Debug-Stop Debugging])
WIH WeJAKHYTh IO KHONKEe .M H& NaHeJH MHCTPYMeHTOB OKHa
CHCTEMEI TPOTPAMMUPOBAHMS.

3uaxoMcTBO ¢ cucTeMON O0LEKTHO-OPHEHTHDO- o=
BAHHOTO NporpaMMuposanun Gambas 1

1. BanycTHTE CHCTEMY 00BeKTHO-OPUEHTHPOBAHHOTO IPOrpaM-
Muposanna Gambas womamgoit [IIpozpammui-Cpedcmaa
paspatomiu-Gambas).

ITocme »TOTO NOABUTCH OKHO CHCTEME! IIPOIPAMMHEDOBAHHNS,
BRJAKIOYAIOWIee HECKOJALKO OKOH {cM. puc. 4.1.4).
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©ain [esent Grasawa Deoreotp z
MEAATO 05 SIMEAL ¢ Mo
&, Frst || (5 Pransorm fsmesonal U0 sn el inomminean) | () | Cralictaa | Mppapema
B TaeTda 102+ 90 [{seckormd :
[ 5 5 | | Paraground !
mEmoi |} WA EVEER Tag |
oL PPEn L b / . LB (Meune Dufauk
E Aanmae |V s e v
E ..... R 2 | | TooTw
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Pue. 4.1.4. Cuctema cibekTHO-0PHEHTUROBAHHOMQ NPOrPaMMUPOBAHMA
Gambas

BrayanpHOE KOBCTPYHPOBaHHe rpadpuueckoro HaTepdeiica
IPOEKTA BHIOJHAETCA B IeHTpe OKHA CHCTEMBI IPOrPAMMHDO-
BaHHA (Ha BKIagKe FMain form) u copepxuTr dopmy, ABAAIO-
ImyIOCA OCHOBOM rpadmyeckoro uurepdeiica mpoexra.

Ha $opMy MOKHO IOMECTHETh PA3NIMIHEe 3IeMeHTHI YIpas-
NeHREA; KHONKH (Button), TeKcTOBEe NoaA (TextBox), HAAONCH
(Label)uT. . IHKTOrpAMMEL 3/I6MEHTOB YIPABJICHHS PACIoaa-
rawotca Ha Ilaneau ofsexcmos, KOTOpasa BRISHIBASTCA KOMAHAOM
[IIpocxomp-ITarumpa Komnorenmos] i pasMellaeTca B IPABOH
HIDKHeH YacTH OKHA CHCTEeMbl IPOrpAMMADOBAHHA.

C dopmoit cBA3AH TpOrPAMMHELNA KOA IPOEKTA, ANA BBOJA U
PeAAKTAPOBAHHA KOTOPOTO CAYMKHT OKHO IIpozpammusiit xod
(pasMemieno Ha BRIagxe FMain class).

Jna mepexona ¢ KOHCTPYHPOBAHASA rpaduuecKoro MAETED-
delica Ha peflaKkTHpPOBAHAE OPOTPAMMEOrO KOJ8 B 00PaTHO aK-
THBASUDYETCA COOTBETCTBYIOIIAS BKIAAKA.

Copasa pacnosaraercs okHO Ceoliemaa. OKHO COTepyKHAT CHu-
COK CBOICTB, OTHOCAIMMUXCA X BhiSpanaOoMy ofheKTY ((popMe HaR
SJEeMEeHTY YNpaBJeHHA Ha ¢opme). B gesom cronfme BaxomaTca
HA3BAHWSA CBO#CTE, & B IPDABOM — HX 3HAYCHUA. Y CTAHOBICHHELIE
IO YMOMUAHWUIO 3HAYEHHSA MOTYT OBITH H3MEHEHEL,

Sramu paspaGoTRH npoexTa. Co3faHre NPOEKTOB B CHCTe-
Me 00:eKTHO-OPHEHTHPOBAHHOIO BU3YAJNLHOTO NPOrpAMMMPO-
parua Gambas MOXKHO pasAeNUTh HA HECKOJIBKO 3TAIIOB,
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e Coznanne rpadmueckoro uarepodedica npoek-
Ta. B okae Koncmpyrcmop ¢opx ¢ ucnonssosauueM Ila-
Heau obsexmoe Ha ¢opMy NOMemalOTCH 2JIeMEHTH
YIOpaBJIeHUSA, KOTOPhIE AONKHE ofecneuynTs B3auMoaeii-
CTBME IIPDOCKTA ¢ NOJIbI0BATEIIEM.

e VCTAHOBKA 3HAYEeHHUN cBoiicTB 06BEeKTOB Irpa-
dbuuecroro uarepdeiica. C nomomsio okHa Ceoli-
emsa 3aja0TCA 3HAYEHNA CBOHCTE 3/1eMeHTOB VIIPaBie-
HHA, DOMEINeHHKX paHee HA GopMy.

e Co3aHUe H peJaKTUPOBaAaHHE NPOrPpaMMHEOIO
Koaa. B orme Pedaxmop xoda NpOH3BOJRTCH BEOAR U pe-
JAKTHPOBAHHE MPOCPAMMHOTO KoJAa NPOEKTa.

e CoxpaHeHue npoeKTa. Taxk KAK MpoeKTH BRJIWOYa-
10T B cefa HeCKOJBRO (aiinor, HeOOXOANMO KAXKARIN Opo-
€KT COXPAHATE B OTHeJbHO nanke. CoxpaneHHe [IPOeKTa
TIPOM3BOAMTCA KOMaHAOH [Paiia-Coxpanumy scel.

e KoMnunauua npoexTa B npuaoxenne. Komon-
JAUAA OPOEKTA B IPUAOKEHHe NIPOU3BOSUTCH KOMAHAOH
{IIpoexm-Komnurupoeamsn).

Bemonnenne npoerra. OTKpEITHE IPOSKTA B CHCTEME NPO-
rpaMMEpopaEHA Gambas DpoM3BoARTCA MyTEM AKTHBU3AIAA B
namnke MpoeKTa OCHOBHOrO dalina npoerTa (daiina ¢ pacniupe-
HueM vbproj).

3anyck IpOeKTa Ha BHIOOJHEHHEe NPONIBOAUTCA KOMAHAON
[Omaadxa-Cmapm] uan meAYKoM N0 KHONKe (] Ha mMaHeau
HHCTPYMEHTOB OKHA CHCTEME! HporpaMmmuposanus. Ilocae aro-
T'o cHCTeMa NIPOrPAMMHUPOBAHUA NIEPEXOAHT B PEJKHM BLINOJHE"
HHA IPOEKTA, B KOTOPOM DEAAKTHpPOBaHMe rpadHUecKOro HH-
Tepdeiica HaIM TPOrpaAMMHOTO KOZ8 HEBOSMOJKHO.

Jna OKOR4YAHMSA BRINOJHEHMA NIPOEKTA H Nepexoja B pe-
JKHM KOHCTPYHMPOBAHHUSA IIPOEKTA HEOOXOAUMO BBECTH KOMaHAY
[Omaadxa-Cmon] nau meTKEYTE 10 KHODKE (@, BA NaHe) X HH-
CTPYMEHTOB OKHA CHCTEME NPOTPAMMHDOBAHUA,

m 3HAKOMCTBO C CHCTeMOH AJTOPHTMHYECKO- a
- 10 mporpamvuponamms  OpenOffice.org 4
R oo @
1. B onepanuornoii cncreme Windows man Linux sanycTUTs
OOUH M3 KOMIOHEHRTOB MHTErPHPOBAHEONO OPHCHOTO NMpH-
noxenuns OpenOffice.org (ranpumep, OpenOffice.org Writer)
romaggod [IIpozpammui-OpenOffice.org Writer].
2. B MeHI0 nnpuo:KeRNAa BBecTH KoMaray (Cepsuc-Maxpocus-
Ynpasaenue naxpocamu-OpenOffice.org Balicux].
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Hoasurca pmanorosoe oxkmo Makxpoc OpenOffice.org
Basic, Haxare kHOOKY Co3adamb.

3. B mogBuBIIEeMCA JHAJIOMCBOM OKHEe MHTepOpeTaTopa Basic
BBECTH OPOTPaMMHBIA rof Ha AJTOPUTMHYMECKOM HA3LIKE
Basic, Mexay cny:keSEEIMY ciopaMiu Sub 1 End Sub.

T Mo maxpocs: u ananoru.Standard - OpenOfficas =0
$odn [ipaa Bea Copewc Owno  Cipama
: [Mou makpocs: w panccu] Sandad®| DT OCFE R0 0 Y

x

4, CoxpaneHHe OpOrpaMMbl Ha A3uiKe BasiC mpouspoznTesa na-
satneM kHoNKH B} Coxparnume Basic.

5. Beraska nporpaMMel Ha Asbike Basic nponssoauTesa nama-
THeM KHonku 8 Bemasums xod na Basic.

6. 3anyck Ha BHOOAHEHAE OPOrPAMMEI Ha A3kIKe Basic npous-
BOLMTCA Ha)RaTHeM KHonkKH (¢ Bunoanume Basic.

NpaxTuveckas pabora 4.2
fMpoexT «llepemeHHbIe»

AnnaparHoe H nporpaMmuoe ofecnevenme. Komnsiorep ¢
yeTanoBAeAnol onepannonroil cueremoii Windows mmu Linux.,

Heas paGorst. HayynThCA HCIOJAB30OBATH NIEPEMEHHLIE DA3-
HEIX THIOB B CHCTEeMAX 00heKTHO-OPHeHTHPOBAHHOINO M aaAro-
PHTMHYECKOrO IpOrpAMMHPOBAHKA.

Sananmue. Co3aaTh UPOSKT, B KOTOPOM OOBbABUTL nepeMeH-
HEl¢ PA3JMYHEIX THIOB, IPUCBONTH IIePeMeHHRIM A B B 3HaYe-
HIS, OePEeMECHHEIM PASHEX THNOB C, D ¥ F NPHCBOUTL 3HAYCHUNA
ApHPMETHIeCKOr'0 BRIDAMKEHNA A /B, BHIBECTH 3HAYCHMAA NEpe-
MeHHBIX C, DH F,

IIpoexT <«IlepeMenHbie» HA A3ZMKAX 06BEKTHO- a

OPHeHTHPOBAHHOTO NporpaMmuposauuns Visual oy
"E Basic 2005 nan Gambas %

1. B coepanmoHHOI cmcTeMe Windows 3amycTHTBh CHCTEMY
00heKTHO-OPHEHTHPOBAHHOTO OpPOrpaMMHUpoBaHuMa Visual
Basic 2005 xomammoii [[Ipozpammui-Visual Basic 2005
Express Edition).
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Hmmu:

B OmepamnMoHHOit cucreMe Linux sanyeTHTE cHcTeMy 00~

€KTHO-OpMeHTHPOBAHHOIO NporpaMMHposanns Gambas ko-

Mannoit [IIpozpammvi-Cpedcmea paspabomru-GGambas].

Coananum rpaduveckuil unrepdeitc. Oxkuno Koucmpyxmop
topx (Designer) conep:xut dopmMy (B HaHHOM caydae Forml),
ABAMIOIOYIOCA OCHOBOI rpadmuecKoro mHTepdeitca HpoekTa.
Ha dopMy MOXKHO DOMECTHTE: Pa3IHJYHEIE 3JIEMEHTHl YIPABJe-
HufA: MeTKR (Label), kHONKH (Button) 1 7. A. IIuxTorpam-
MH 3/IEMEHTOB YIPpABAeHUA Paclonaraoresa Ha ITaneau obsex-
moe (ToolBox), roTopas pasMemaeTcsa B NeBOM YACTH OKHA
CHCTEMBI NPOTPAMMMPOBAHI,

2. llomecTnTs Ha dopmy (puc. 4.2.1 u 4.2.2):
e TPH MeTKH Labell, Label2 uLabel3 ANA BHIBOAA 3HA-
YyeHH mepeMeHHBIX;
¢ KBONKY Buttonl aas aamycka ofpalorunia cobnrTus.

C momompsro oxBa Ceolicmea (Properties) n3MeHNM yCTa-
HOBJICHHEI® II0 YMOAYAHHUIO SHAYEHMSA CBOMCTE YIPABAMIOIINX
9JIEMEeHTOB.

3. NaMeHNTE 3HAYEeHUE CBoleTBa Text:
¢ (hopMa — Forml na llepeMeHHHe;
* KHOOKA — Buttonl Ha BENMCINTE;

O0papumM nepeMennnie. IllenkHeM mo KHoNKe, H B OKHe
Hpozpammuwviii ko0 cospapum o6paboranr coSHTHA, peanTnay-
1omuil MMEefHLIA ANTOPHTM:

¢ IIPUCBOMTL Ie¢peMeHHLIM A U B 3HAYEeHUA;

¢ NPHCBOHNTH NepeMeHHBIM PASHEIX THNOB C, D B F 3Haue-

HUA apudMeTHYECKOrO BhIpAXKeHHSA A/R;
¢ BBIBECTH 3HAYEHUA NepeMeHHbIX C, DU F Ba MeTKH, IpH-
CBOMB HX 3HAYeHHA cBoilleTBy Text.

Dim A, B As Byte, C As Integer, L[ As
Single, F As Double (As Float)
Private Sub Buttonl_Click(..)

A =1

B = 3

C A/ B
D=3a&a/B

F =24/ B
Labell.Text = C
Label2.Text = D
Label3.Text = F

End Sub
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4, 3anyCTHTL NPOEKT HA BHEIIONHeHAme. [locjae meiaura Imo

KHOIOKE ¢ HAANHCHI0 Buiyucaums HAYHET BHINOIHATLCS
o0paboTUNK COORITHA.

PeayabTaT NapaJOKCANCH ¢ TOYKH 3PEeHUST MaTeMaTUKA, HA
METKH BEIBOSATCH pAsAAYHbE 3HAYCHUA ApUPMETHISCKOTO
BHIpAXKeHHs, 3ABUCALINE 0T THHA HCOO/Ab3yeMoil mepeMenH-

HO,

- =
« Nepemernbie '

0

[ Beiyrcnnte |

0,333333333333333

- 0,3333333

Puc. 4.2.1.MpoexT
«epemMeHHbie» Ha A3bike Visual
Basic 2005

BLMUCANTD ||

0.333333343267

Puc. 4.2.2. Npoexrt
«llepemeHHbe» Ha A3bike Gambas

NMpoexT «lepeMmonHLIe» HA A3LIKS

Visual Baslc xpanurca

8 nanke .MIKT9\VB2005\Mepemernbiel
MNpoexT «llepemMeHnbIe» HA AILIKE

Gambas xpaHuTCca 8 nanxe
MIKTHGambas\Wariablest

Windows-CD [3F°

@ IlporpamMa «IlepeMennBe» Ha a3biKe

ANTOPATMHYCCKOTO

e

OpenOffice.org Basic

NPOrpaMMHPOBAHHA

1. B onepaunonuoit cucreme Windows mim Linux sanyeTurs
ONHME M3 KOMIOHEHTOB HHTETrPHPOBAHHOrO OdHCHOTO mpM-
noxkenua OpenOffice.org (manpamep, OpenOffice.org Writer)
romangoi [IIpoepammu-OpenOffice.org Writer].

2. B Menr0 npnnosxeHna BBecTH KoMaHAY [Cepsuc-Maxpocst-
Ynpaenernue maxpocamu-OpenOffice.org Baiicuk].
IloasuTca puanorosoe OKHO Maxpoc OpenOfficeorg
Basic. Haxxats kHOnKy Cosdameb.

8. B noasmBImeMca AHAJIONOBOM OKHe MHTepmpeTaropa Basic
BBECTHM TPOrPAMMHEIA KOJ HA AJITOPHTMHYECKOM $3bIKe
Basic, Mexxay caymeOHRIMHE cnoaMma Sub u End Sub,
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Mﬂmmww

[[Mwnakpocyuavanom]‘::] SeB T ArY Rec W

I pliy E
End Sub

4. 3anycT™iTh Ha BLMOJNHEeHHE IPOTPAMMY Ha s3nike Basic ma-
sarneM KHonkH (Ml Bwnoxxums Basic.
TTosBUTCSA OKHO € PE3YAbTATAMH BHNOIHEHHA TPOTPAMMEL

B

o 03333333  0,333333333333333
| oK | omena] !
Mporpamma xXpawures B $aiine
MIKT9\Basic\Variables.bas Windows-CD [~

NpaxTuyeckan pabora 4.3
MNMpoekxt «Kanskynsrop»

AnmnapatHoe H mporpamMmuoce ofecmeuenne. KoMneiorep ¢
YCTaHOBJACHHOHU onepanuoHHOM cucremoit Windows mam Linux.

Ileas pa6orsi. HayuuThess BHYMCIATE ¢ HCNOAL30BAHHEM
YeTHIpeX AapHPMETHAYeCKHAX MAeifcTBAA H MATeMATHYECKHX
¢yaKIU B cHeTeMaX 00BeKTHO-OPMeHTHPOBEAHHOIO H aJITODHAT-
MUYeCKOro MPOTrPpAMMHAPOBAHNA,

3agaune. PazpaboraTsh NpoekT «KalbRyAATOP», KOTOPHIH
HO3BOJIUT NPOH3BOAATE YETHIPE APA(PMeTHIeCKHEX AeHCTBUA
Haj gucaIaMH (cNoKeHne, BLIMUTAHUE, YMHOMXEeHIE 1 ReJleHAe),
HaAXOANTEL CHHYC H KBaZpPaTHHI KOPeHb

Qj IIpoexr «Kaabkyaarop» HA A3BIKAX 00beKTHO- a

ODMEHTHPOBARHOIO NporpamMmuposanusa Visual o~
"Sj Basic 2005 wam Gambas o

1. B onepanuonnoii cucreme Windows sanycTUTs CHCTEMY
O0'BeKTHO-OPHEHTHPOBAHHOTO IpOorpaMMHEpoBaBHa Visual
Basic 2005 womampoit [IIpospammui-Visual Basic 2005
Express Edition].
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Honm;

B OmepanuoHHON cHeremMe Linux samyeTurts cucreMy
00'EeKTHO-OPHEeETHPOBAHHOTO MTporpaMMEpoBaaua Gambas
xomanznoi [ITpozpammui-Cpedemaa paspabomrxu-Gambas].

PaoTa Haj IpOeKTOM HAYWHASTCA C CO3AAHUA rpadHIecKo-
ro mHTepheiica, Jua sToro Ha GopMy NOMeMIAIOTCA 3JIeMEHETHR
ynpaBiIeHHA,

2. PasMecTuTs Ha ¢popme (puc. 4.3.1 u 4.3.2):

e JBA TEKCTOBRIX MoiA TextBoxl M TextBox2 ana BBOXA
YHACJOBHX AAHHEIX;

¢ Hagmuck Labell Ana BHBOAA Pe3YNABLTATA;

e IMECTE KHONOK Buttonl, Button2, Button3, Buttond,
Button5 M Buttoné AjAf sanycka o6pafoTdHKOB coOhI-
THil: CIOeHHs, BBIIMTAHAA, YMHOMEHU:A, JeJeHUd
ABYX 4YHCell, BHYMCACHHe CHHYCA U KB4JPDATHOTO KOPHA
quCaa.

CnepyoiqHM WIATOM ABAAETCA CO3XAHUE IPOTPAMMHOIO
Koga o6paboTunKoB cobmTHil. JIBoiHON mMEAI0K MBIIIBIO MO
KHOIIKE BLI3BIBAET OKHO IIpozpammustii Kod ¢ mycroit 3aroToB-
xoit o6paboTunka coGurruii. O6patoTanK cOSHTHA, PeaTH3yVIO-
muil cAoXKeHMe UMces Buttonl Click, JOJNeR IDPHUCBOHTH
3HAYEHHIO CBOlicTBa Text HAAMHCH Labell CYMMY YHCJIOBLIX
sHAYeHUN, BBeJeHHHIX B TeKCTOBble Hoaa TextBoxl n
TextBox2. QO0paboTuHKH cOOBITHIT BEITUTAHNA, YMHOXKeHHA K
AeJIeHAA CO3NAIOTCA AHAJOTHIHO,

Jlna npeobpasoBaHudA CTPOKOBEIX 3HAYEHHUH cBolicTBa Text
TEKCTOBRIX MOJeiHl B JeCATHYHEIE YHCAA BOCHOAb3YeMcA GYHK-
oueit Val (), apryMeETOM KOoTOpOil ABJAAETCA CTPOKA, 4 3HAYE-
HHEM — 9HCJIO.

8. Private Sub Buttonl_Click(.)

Labell.Text = Val(TextBoxl.Text) +

Val (TextBox2.Text)

End Sub

O6paboTauk cobpITHA, PeATH3YIOIMUI BRIYHCHEHHe KBAJ-
PaTHONO KOpHA (AHAJIOPMYHO — BBIYHCACHHA CHHYCA) IpHMeT
g (B Gambas ucnoawsyerca pyHkImHEa Sqr () ).

4. Private Sub Buttoné_Click{..)
Labell.Text = Math.Sqrt(Val{(TextBoxl.Text)}
End Sub

I'padpugeckuit uaTepdelic npoekTa MoXkHO cAenarTs Golee
NMOHATHHIM U NPHBAEKATEAHEIM. A 3Tore HeoSXoAUMMO B pe-
#HME KOHCTPYHPOBAHHA MPOSKTA HOCJeA0BATENLHO BRIJIGIHTI
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00beKrTH rpadpEueckoro uaTepdeiica M ¢ NOMOMbLIO AHANOTO-
BOro okHa Ceolicmaea (Propertieg) ycTaHOBHTD HOBBble 3HAYMEHHUA
HeKOTOPEIX CBOMCTE MJIA KAMAOro ofbpexrTa:
5. ¢ ana obnexTa Popma Forml H3MeHWTH 3HAYEHHE CBOH-
cTBa Text M IBET (3HAYeHHMe CBOHCTBA BackColor);

e mna ofwekTOB KHORKA Buttonl, Button2, Butteon3,
Buttond4, Button5 m Buttont HIMeHHTHs 3HAYESHHE
CcBOlcTRA Text;

e ana obeKTOB mexcmoasoe noae TextBoxl H TextBox2
YCTAHOBHTE BLHIDABEMBAHHE TEKCTA IO IPABOMY KpDaio
(3Hauenne cBoiicrBa TextAlign) B mprdT (3HaveHHe
cBoiicTBa Font);

e A BCeX O0BEKTOB yBeJMIHT: MpHdT (3HaAUCHHe CBOKH-
cTBa Font).

HaneneHna 3aaYeHANR CBOHCTB 00 BEKTOB ¢ HOMOIMBIO XEXAJIO-
roporo oxkHa Ceolicmea (Properties) Moryr ODOH3BOANTECA Pas3-
JUYIHBIME cnocofaMu. B GonbOIMHCTBE CAYYAEB HYMKHO IIPOCTO
CTEPeTh CTApOe 3HAYeHHe cBofeTBA M BBeCTH HOBoe, OHAKO ANA
BBOZA 3HAYCHHH HEKOTOPHIX CBOMCTE HCIOAB3VIOTCA PACKPHIBA-
I0IDHEeCH COMCKH MJIH JHAJOTOBMe OKHA. Tak, aBTOMATHIECKOS
M3MeHEHHE pasMepa MeTKH (SHavYeHEme CBOIcTBAa AutoSize)
YCTAHABIHBASTCA ¢ MCIOAB3OBAHKWEM CHHCKA, & OBeT (hoHA (3HA-
geHHe cBoitcTBa BackColor) m mprdT (3Hawenne csolficTea
Font) ycTaHABAKBAECTCA ¢ HCHOAL30BAHEEM XHAJOTOBHIX OKOH.

6. 3anycTHTE OPOSKT HA BHNONHeHKe. BBecTH uncio (BanpHa-

Mep, 2008) B mepBoe TEKCTOROS IIOJE H IICIKHYTEH IO KHOI-

Ke BRIYHcAeHHA CHHYCA.

Ha MeTry 6yZeT BHBeASH PE3VILTAT.

£ Kanwynarop e

| 12J1 -0,49886091453931

|+ B - S0
| B/ se)

Puc.4.3.1. Mpoexr Puc. 4.3.2. Npoekr
«KanbkynaTop» Ha A3LIKe «Kanekynatop» Ha sanike Gambas
Visual Basic

Npoexr «KanukynaTop» Ha A3biNe

VisualBasic xpaunTcn B nanke

NIKTRVB2005\Kanbxynaropt Windows-CD I35~
Mpoenr sflepemettbie» Ha A3bike Gambas

Xpanwrca 8 nanke .MKTWGambas\Calculator
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IIporpamMa «KaabkyasTop» HA S3NKe

OpenOffice.org Basic

1. B onepanuoHHbIx cucreMax Windows mam Linux samye-
THTH OEMH M3 KOMIOHEHTOB HHTErpHPOBAHHOTO OMKCHOrO
mpaaoxenus OpenOffice.org (manpumep, OpenOffice.org
Writer) komannoii [ITpozpasmmei-OpenOffice.org Writer).

2, B MeH10 nIpusio:KeHUA BBeCTH KOoMaHAY [Cepsuc-Maxpocui-
Ynpasaenue maxpocamu-OpenOfficeorg Balicux].
INoaeutca puamorosoe okHO Maxpoc OpenOffice.org
Basic. Haxars xuonry Coadame.

3. B noasuBmeMca AWANOTOBOM OKHe WHTEpNpeTtaTopa Basic
BBECTH OPOTPAMMERI roj Ha AATOPUTMHYECKOM A3LIKE
Basic, Mexxay cny:reORLIMH clI0BAMH Sub u End Sub.

Qeiin Mpomva Bua Cepmee Qvawo  Cnpasea
_;|[Mounalq:omununmru].s'| EHETArY R0 UL
DIM A,B,0,0,F, 5, M, N As Single A
Subh Caleularor

= Val{(InputBox ("A", “Tepmoe umcna™)}
= Val (InputBox ("B", "Braopaes upucaz"))

|
|
|
Frint “A+B=";C, "A-B=";D, "A*B=";F, "A/B=";K }
|

End Suk B

4, 3anycTHTDH Ha BHINOJHEHHe NPOrpaMMy Ha AsKKe Basic ma-
MaTHeM KHOORH (#)Buinosnums Basic.
B nossuBmMxca AHANOrOBHIX OKHAX BBECTH OepBoe (HA-
opuMep, 2008) u sropoe (Hanpumep, 12) uncna U KaxaRIk
pas Ha)XKHMATE Ha KHonKy OK,

T oropoe wcno IR
B

X Lo |
. tmaa : Omena

| S————

= fie
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HoasaTca OKHA ¢ pe3yABTATAMHE BRIIOJTHEHHS NPOrPaMME.

A+B=2020  AB=199  A"B= 2409
A/B= 167,333333333333 Y

Sin(A)= -0,498869914539311

Nporpamma xpauutca B draitne
.MIKT9\Basic\Calculator.bas Windows-CD IS

Mpaxruueckan patora 4.4
MNMpoexT «CTpOoKOoBLIK KaNnLKyNaTOpP»

AnmapaTroe u mporpaMMmuoe ofecneuenmne. KoMupiorep ¢
YCTAHOBJIeHHON onlepannoHHol cicTeMoit Windows mam Linux.

Ilens paGorel. HayunTeca ODPHMEHATH CTPOKOBHIE (DYHK-
IUH B CHCTEMAX O0BbEKTHO-OPUEHTHPOBAHHOIO H fJITOPHTMA-
JeCKOTO IIPOrpaMMHpPOBAHHEA,

3apanmne. Co3yaTh NpoeKT, KOTOPLINM NOZBOJAMT IPOH3IBO-
JUTh OpeobpasoBaHMA CTPOK C WCIHONb30OBAHHEM CTPOKOBLIX
dynrumit.

[‘i‘_—/ IIpoexT «CTpOoKOBLIH KANLKYASTODP» HA SIBIKAX

@ 06 EEeKTHO-OPHEHTHPOBANHOrO MNPOrPpaMMHDOBA- m
s~ mma Visual Basic 2005 uxn Gambas N

1. B omepanmonso# cuHcreme Windows 3amycTHTL CHCTEMY
00/ReKTHO-OPHEHTHPOBAHHOIO OporpaMmupoBaEna Visual
Basic 2005 womangmoit [[Ipozpammvi-Visual Basic 2005
Express Edition).

Hnn:

B OIEPAIMOHHON cucreMe Linux sanmycTuTrs cmereMy obsb-
eKTHO-OPHEeHTHPOBAHHOrO nporpaMMuporanna Gambas xo-
Maunoit [IIpozpanmvi-Cpedcmea paspabomxu-Gambas].

Coapagum rpadbmaeckuil uaTepheiic TpoeKTa.
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2. PasmMecTHTE Ha gopme (puc. 4.4.1 u 4.4.2):

* TeKCTOBOe Nosie TextBoxl AJAA BBOjA CTPOKOBOPO apry-
MeHTa CTpoKka;

¢ TeKCTOBOe mose TextBoxZ ANdA BBOAA YHCIOBOTO apry-
MeHTa {lossmsa;

s TEKCTOBoe moJie TextBox3 Aas BBOKA YHCIOBOTO apry-
MEHTa OnvHa;

¢ HAINHUChL Labell A1A BRIBOAA Pe3VALTATA;

¢ IIECTh KHOHOK A 3anycKa o6paboTunron cobniTmil.

CosaanumM aag Kaxaol kEonky ofpaboTunk cobrITHA, pea-
JU3YIOIMWIL ofaY B3 cTPOoKOoBRIX Hynrnuil, CobrTHIIHAA Mpoe-
Aypa, peanusyomas $yHKOMIO Mid (), 6yaer umeTs caexyio-
muil BUg.

3. Private Sub Buttonl Click(..)

Labell .Text =

Microsoft.VisualBasic.Mid(TextBoxl.Text,

Val (TextBox2.Text}, Val({TextBox3.Text))

End Sub

ColmTHiiHAA OpoLeAyDa, peanHayoman GyHKINIO Asc (),
6yZeT UMeTh CaeAVIOMHNA BHA.
4, private Sub Button5 Click(..)
Labell.Text = BAsc({TextBoxl.Text}
Bnd Sub

CofmTriiEEe mpomexypsl BEIPe3aHNs JeBoll B IpaBoil nog-
CTPOK, & TAKXKE ONpe/e/ieHHs ANHHR CTPOKH B npeobpasosannsa
CTPOKM B CHMBOJI K CHMBOJIA B CTPOKY CO3AAIOTCA AHAJOTHIHO,

5. 3anmyecTATHh npoeKT, B NepBOe NoJe BBECTH CJIOBO, (HAIpH-

Mep, «HHGODMaTHKAa» ), BO BTOPOE O0JI¢ — MOPAAKOBHI HO-

Mep CUMBOJIA B clIoBe (HampuMep, 3), B TpeThe moae — KO-

JIMYEeCTBO BLIPESAEMLIX CHMBOJIOB (Hanpumep, 5). Ilenax-

HYTH No kKaonke Mid( ). Ha MeTKe IIOABHTCA BHIpeSAHHAA

HOJCTPOKA «opMas.

e a3 e
lm ey

| Rigiag Yl Awcp) |
[ tidg G |

Puc. 4.4.1. NpoexT «CTpokoeuiid  Puc. 4.4.2, NpoekT «CTPoKcoutih
KANbKYAATOP» HA A3LIKS KanuKynaTop» Ha Aaeike Gambas
Visual Basic
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OfpaTuTe BHUMAHUE HA TO, 4TO B A3HKe Gambas ¢dyuxnus
Asc{) BOSBpalllaeT AeCATHYHEIN YHCNOBOH KOA CHUMBONA B
roaupobsre ASCII,

MNpoext «CTpoOKOBLIA KaNbKyNATOP» Ha R3bIKe
Visual Baslc xpanurcn B nanke
LMIKTOWB2005\CTpokoBLIi KanbKyRATOp\
MpoexT «CTPOKOBLIA KANLKYNATOP»

Ha a3bike Gambas XpaHuTCA B nanke
MIKT9\Gambas\StringCalculator\

Windows-CD I35~

ﬂ;{ IIporpamMma «CTPOKOBEIN KAJALKYJIATOD»
o HA A3BIKE AJTOPATMHYECKOTO NPOTPAMMH-
E pomamna OpenOffice.org Basic E

1. B onepanuorsOil cucreme Windows uwam Linux sanyceTuTs
OAWH K3 KOMIOHEHTOB MHTerpPHpOBaHHOTO othHCHOTO IpH-
noxenns OpenOffice.org (manpumep, OpenOffice.org Writer)
Komanaoiil [[Ipozpammui-OpenOffice.org Writer].

2. B MeHI0 npunoxeHHA BBecTH xoMaray [Cepsuc-Mawpocs:-
Ynpasrenue naxpocamu-OpenOffice.org Baiicur).
ITosiBTCcA Auasorosoe oxBo Maxpoc OpenOffice.org
Basic. Haxxars xroory Cosdame,

3. B noapuBmeMca ARANIOTOBOM OKHe HHTepnperaTopa Basic
BBECTH OPOTPAMMHEIN TOA HA AITOPATMHYECKOM H3BIKE
Basic, Mexxay cnymefHbIMM coBamMy Sub m End Sub.

@aiin  Npasxa Buy Cepac Oxuo  Cnpatua
;I[Moa MAKPOCH! unuanomls':] LM THEY e WYY

,0,F,K As String,B,C,M,N As Integer )

1
=i |
oo

ot

-

1

0 n

-

e

int D,E,K,M,N
nd Sub »|

W= & m,m™0o0mEo =

4. 3anycTHTE HA BHOOJHEHHe MPOTPaMMy Ha askixe Basic na-
maTHeM KHONKH {v)Bunornume Basic.

§. B mocaepoBaTesbHO NOABAAIOIMWXCH ANATOTOBEIX OKHAX
BBECTH CJIOBO (HaOpHMEp, «HHGPOPMATHKA ), IOPAAKOBHII
HOMep CHMBOJA B CIoBe {(HaIpuMep, 3) M KOJIHYeCTEO BHIpe-
3aeMHEIX CUMBOJIOB (HanpHMep, 5).
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IloaBsKTCA OKHO C PE3YILTATAMHU BLITONHEHASA NPOTPAMMEL.
OG0paTnTe BEIMAHHE Ha TO, WTO GYHKIHA ASC ()} BOZBpAUIaeT
JeCSTHYHBIH TNCA0BOH KOX cHMBONA B RoagupoBKe Unicode.,

T x|
v wa _Q_opua 1 1060
oK | oven|
Mporpamma xpannTcA B dakine
.MIKT9\Basic\StringCaiculator.bas Windows-CO 135~

fMpaxTuueckan pabora 4.5
fMpoexT «RaTbi  BpOMA»

AnnapaTHoe H nporpammuoe ofecneuenne. Komneorep ¢
YCTAHOBJIEHHOH onepanHoRHOM cucTeMoit Windows miau Linux.

Ileas pabGorni. HayanTeca NpHEMeHATH OMepaTop LAKIA& ¢
NPeayCcJIOBAEM B CHCTEMAX 0GHEKTHO-OPHEETHPOBAHHOIO M AJ1+
TOPATMHYECKON0 IPOrpaMMAPORAHAA,

3amanmue. PaspaGoTars NPoeKT, B KOTOPOM:

¢ Ha METKY BRIBOAMTCA TEKYINEe BpeMd;

e Ha MeTKY BHIBOZWTCA Npolneauee (MM oCTaBIIeecA) KO-

JmgecTBO AMeli ¢ (a0) Rarkoro-nubo cobuiTRA.

IIpoekT «JlaTHI H BpeMaA» HA A3BIKAX 00HeKTHO-

OPMOHTHPOBAHHOTO TporpaMvmpoBanna Visual -
€5 Basic 2005 wan Gambas £

1. B onepauuonnoit cucreme Windows sanyetaTs cuereMy ofb-
€KTHO-OPHEHTHPOBAHHOTO nporpaMMuposanna Visual Basic
2005 womanpoit [IIpozpammui-Visual Basic 2005 Express
Edition].

Hin:

B omepaTtHBHOI cHcTeMe Linux sanycTHTE CHCTeMY O0OE-
€KTHO-OPHEeHTHPOBAHHONO IporpaMMuposanua Gambas ko-
Manapoit [ITpozpammu-Cpedcmea paspabomrxu-Gambasl.

Cospaaum rpaduaeckumit uBTepdeiic mpoekTa,
2, PasmecTuTh Ha GopMe (puc. 4.5.1 u 4.5.2):

¢ MeTiy Labell Ang BEIBOAS 3HAYECHAN TEKYINEro BpeMeHH;

» MeTKY Label2 AJA BHIBOAa Mpollesiiero (MM OCTaBLIe-
rocsa) Koanuectsa auel ¢ (10) kaxoro-nmubo cofpTna;

o o0BeKT Timerl ®Tmen IS MepHOAMYECKOro OOHOBIE-
HHS 3HAYEHHSA BPEMEeHH, KOTODHI BLIsbIBaeT col0HITHe
Tick uepes oOpeAeNeHHBIE TMOJMBIOBATEIECM HHTEPBAIIBI
BpEeMeHH.
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{IepuoanunocTh COOMTHA Tick MOXKeT OBITEL 333aHa B CBOI-
¢TBe Interval, HBMepPAEMOM B MHANHCEKYHIAX (MOMKET M3Me-
Hareed ot 0 go 65535). Ina roro arobm cobriTHe Tick nmpome-
XOARRO KAy CeKYHAY, Heolxoaummo cBOMCTBY Interval
NIPHCBOHTDL 3uauenne 1000.

3. BrigesnuTh o0BeKT Timerl M c IOMOIMBIO AHANOTOROIO OKHA
Ceoiicmea npacBorTh CBOHCTBY Interval sHayesune 1000,
& cBolicTBY Enabled aHauenue True.

Cosgaaum ofpaboranx cofmiTHs Ha asHKe Visual Basic.
oty Heobxoaumo 3agate B dopmare Hdenn/Mecan,/Tox.

4. Dim Datl, Dat2 As Date
Sub Timerl Tick(..)
Labell.Text = TimeOfDay
Datl = $#3/1/1950#%
Dat2 = Today
Label2,Text=DateDiff (Datelnterval.Day, Datl,Dat2)
End Sub

Coapaaum ofpaGoTank cobniTHA Ha aseike Gambas. Jary
HeobxomMo 3aaaTh B hopMaTe Mecan/Jens/Tox,

5. Public Sub Timerl Timer ()
Dim Datl, DatZ As Date
Labell.Text = Time
Datl = "1/3/195Q"
Dat2 = Now
Label2.Text = DateDiff (Patl, Dat2, gb.Day)
End

8. 3anycTaTh DpoeKT. Ha 0AHY METKY ¢ HHTEPBAJIOM B OAHY Ce-
KYHAY OyAeT BRIBOAUTECA CACTEMHCE BPeM# KOMILIOTepa, &
Ha JPYIy0 METKY — KOJHYECTBO AHEM, IPOIIeAmnX o AHA
PO AEHNA AO TeKymIeli AaTHI,

L Jatel u speMa 4

22:57:49 1404,
RS Aol P oy g

Co AHA pOXASHKA NP owWno AHel Cc AHA POMAGHHA NPOWNG AHGH

Pnec. 4.5.1. Mpoext «Qathi M Puc. 4.8.2. MpoexT «fatui n
BpeMs» HA A3LIKe Visual Basic BpeMs» Ha fabike Gambas
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OfpaTiTe BHUMAHHE, YTO B PE}KHME BHITIOJTHEHHA NPOEKTA
o0BeKT Timerl He BMACH,

NpoexT «fathl 1 BpeMs» HA A3bIKE
Visual Baslc xpaHutca B nanxe
MIKTOWVB2005\aTet 4 Bpemal
Mpoexr «flaTkl n BpeMA» Ha A3bIKe
Gambas xpanutcs

B nanke .\MIKT9\(Gambas\Time\

@ IIporpaMMa «JaTel B BpeM#a» Ha A3BIKE
g AJAFOPHTMHYECKOTO IPOrpaMMHPOBAHHA '
ﬁ OpenOffice.org Basic

1. B onepanmorHoii cucreme Windows mau Linux samyceruTh
OZHH H3 KOMIIOHEHTOB WHTEIrpHpPOBAHHOIC OMONCHOTO HOpPH-
aoxxenua OpenOffice.org (manpumep, OpenOffice.org Writer)
komangoii [ITpozpammor-OpenOffice.org Writer].

2, B MeHIO IPpHAOMKEHHA BBecTH kKoManny [Cepsuc-Marwpocws-
Ynpaenernue naxpocamu-OpenOffice.org Balicux).
TloaputTca auanoroeoe ©OKHO Maxpoc OpenOffice.org
Basic, HamaTe kKaouRy Cosdameb.

3. B mogBMBOIEMCA AMAJIOTOBOM OKHE HHTepOpeTaTopa Basic
BBECTH NPOrpaMMHBIE I'OZ Ha aJIFOPDHTMHYECKOM A3LIKE
Basic, MeRay caymeOubIMU ciosaMu Sub 1 End Sub.
Pyurnuda Time BO3BPAMIAECT 3HAYCHHE TEKYINETO BpeMEHH
B ¢popmare Hacs:MuByTRE: CeryHIRI,
dyarnua DateDi £ po3EpaIlaeT KOAUICCTRO NHeH Memay
ABYMSA DATAMA, 3afaHHLIMA B hopMate flenn/Mecan/Ton.

Qofin [peasxa Bua Cepsnc Owxo  Cnpaaa

Windows-CD I35~

t [iMon MaKpocsl u guanorv].S| B v B @ % B TE |
Sub Day :l
Print Time

Print DateDiff ("d", "3 150™,"15/11/ Iy

nd Sub -

4. 3anycTuTh Ha BHIIOAHEHNE IPOTPaMMY Ha A3uIKe Basic xa-
skaTAeM KHOOKH (B] Butnoanume Basic.

5. B AnajorobnIx OKHAX IOCHAEAOBATENLHC MOABATCA TEKYIIee
BpeMdA U KOJIMYeCTBO AHEH, NPOIIeAITHX MeX Ay ABYMA A4a-
TaMH.

231734 21138

ok | omen|| (o< | omesal
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Aporpamma xpaHMTCR B (haikne
.\iIKT9\Basic\Day.bas Windows.D I

MNpaxTtieckan paGota 4.6

MNpoexT «CpaBHeHUE KOAOB CUMBOJIOB»

Annaparsoe m nporpammuoe obecmedenne. KoMmnulorep ¢
YCTaHOBJIeHAOH onepannonHoi cucremMoit Windows mau Linux.

Ieas pa6orel. HayuHuTLCA IPAMEHATE ONEPATOD BETBJICHASA
B cHCTeMAaX 00 BeKTHO-OPHEeHTHPOBAHHOTO H ANTOPUTMUYECKOTO
NMPOrPAMMUPOBAHUA.

3ananne. Co3aaTE NPOEKT, KOTOPERNA HNOSBONHAT ONPEAELNATh
GonbLIMi H3 YUCIOBEIX KOJOB ABYX CHMEOJIOB,

@ Ipoexr «CpaBuenne KOJOB CHMBOJOB» HA A3BI-

KaX O(0'LeKTHO-ODHCHTHPOBAHHOIO NPOTPAMME- =
€% ponamun Visual Basic 2005 wru Gambas £,

1. B onepanuonnoit cucreme Windows aanycTHTh cHCTeMY
of'beKTHO-OPMEHTHPOBAHHOTO mporpaMMupoBanns Visual
Basic 2005 xomanzoit [IIpozpammvi-Visual Basic 2005
Express Edition).

Ham:

B onmepanuoEHOl cmereme Linux aanyernTes cmeremy ofb-
€KTHO-OPMEHTHPOBAHHOTO IPOTpaMMupoparnsa Gambas ko-
Maupoit [[Tpozpammvi-Cpedemea paspabomxu-Gambas).

CosgaaumM rpadpuueckuit nTepdeiic OpoeKTa,
2. PasmecTnTh Ha dopme (puc. 4.6.1 n 4.6.2);

» TEKCTOBOe noJie TextBox1l AJA BEBOAA MEPBOTO CHMEBOJIA;

s TEKCTOROE IOJIe TextBox2 XA BBOKA ETOPOTO CHMBOJA;

e MeTKY Labell AnA BEIBOAA YHCJIOBOTO KOAA II€PBOTo CHM-
BOJIA;

¢ MeTKy Label2 Ana BEIBOAA YHCJOBOTO KOZA BTOPOTC CHM-
BOJIA;

+ MeTKY Label3 AN BHBOAA pe3yAbTaTa (60ABIIEro YNeao-
BOT'O KoAa);

¢ KHOMKY Buttonl ana sanycka obpaborunkxa coOHTHA,

CosnamaM ana KHONKH o0paboTuuk COOLITHA, peaamayio-
Kl onpeseseERe YHCAOBOIO KOJAa CHMBOJIOB H BRIGODp Gosbnre-
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) Then
Label3.Text = Asc(A)
Else
Label3.Text = Asc{B)
End If
End Sub

4, Banycrm ITpOeKT, BBECTH CHMBOJ B NIePBOe IMoJe, 3aTeM BO

BTOpOE.
ITexxayTs B0 KEOOKE Cpasnums. Ha MmeTKax noaBATCA 9H~
CJIOBEIE KOABI CHMBOJOB K Soapmuil uncaosol koa.

- Cosmnenve vonos o |- . {0 87
a 224 A -l
o 224 z | e
A 223 --
‘ Cpasiuis ! | Shemnate,

Pue. 4.6.1. NMpoexT «CpasHenne
KOBOB CHMBORNOB» Ha A3blKe
Visual Basic

Puc. 4.6.2, NpoekT «CpasHeHne
KOAOS CUMBONOB» HA A3bIKE
Gambas

O6paTHTe BHHMaHHEe HA TO, UTO B Ashike Gambas na MeTKH
BEIBOJATCA AECATHIHBIE THCIOBRIE KOJB CHMEQJIOB B KO/H-
poBre ASCII,

MpoexT «CpasHexne KOAOB CUMBONOBY
na n3uie Visual Basic

XpasuTcs B NanKe
SIKTHVB2005\CpaHetne xoaos!
RApoext «Cpaexetine xoQo0B CUMBONCE®
Ha A3bike Gambas

XPAHWTCA B RANKe
NAKTGambas\Brancht

Windows-CD B5~
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Q{ IIporpamma «CpaBHeBEHe KOZOB CHM-
e BOJIOB» HA SA3MIKE AJTOPHTMHIECKOTO NIPO- — =3
E rpammuposanna OpenOffice.org Basic E

1. B onepanuonHnoli cucreMe Windows uan Linux zanyermTb
OAMH W3 KOMIOHEHTOB WHTEIPDUPOBAHHOTO OHMCHOTO IIpH-
noxenna OpenOffice.org (manpumep, OpenOffice.org Writer)
xomanoil [[Ipozpammvi-OpenOffice.org Writer].

2. B MenI0 mpuIoKeHNa BBecTH KoMaHany [Cepsuc-Maxpocyi-
Ynpasaenue maxpocanu-OpenOffice.org Baiicux).
Ioasurca zauagoroBoe oKHO Maxpoc OpenOffice.org
Basic. Haxarn xaonky Coadame.

3. B noasuBIDEeMca AHANONOBOM OKHe HWHTepmpeTaTopa Basic

BBECTM NDOrPAMMHLEIA rofi HA AATOPHTMHYECKOM S3LIKE
Basic, Memay cay:keOHEIMM cyioBaMu Sub um End Sub.

Qaitn Mpaska Pus Cepmuc Qo Cnppaca
{ [Mom Maipocs u asanorm).s¥] £ I T BG S Re DR |

DIM A,E RAs String 4
Sub Branch
A = InputBox ("Cumzcn™, "Baon nepsorg
B = InputBox ("Cimeqn", “Beon sTOpOrS I
Print AsAsc (A}
Print B:Rsc(E)
If A=c(A) > Asc(B) Then
Print ArAsc(d)
El=e
Print B;Rac(B)
End If
End Sub _:1

4. 3anycTUTL HA BHMIIOIHEHWe NPOTpAMMY Ha As3bixe Basic na-
aaTneM KHOOKM (] Boinoxnume Basic,
B mocneaoBaTeAbHO MOABIAIOMINXCA AHAJOTOBHIX OKHAX
BEECTH NEPBRI CUMBOJ (HATTPYIMED, ¢8%) H BTODOH CHMBOJ
(nanpumep, «5»).

5. IToABsATCA OKHA ¢ IPOMEIKYTOYHEIMI PE3YIbTATAMH BEIIION-
HEeHHS NPOTPaAMME.

il

1071 -,

OGpaTuTe BHNMaHHE HA TO, 9TO (GDYHKIUS Asc () BO3BpA-

OIaeT JeCATUYHEIA YMCIOBONH KO CHMBOJA B KONHPOBKEe
Unicode.
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6. B pe3yJbTaATe MOABHTCA OKHO ¢ CHMBOJIOM, COOTBETCTBYIO-
muM GonbmeMy 4HCJA0BOMY KOAY.

 x
21072

Nporpamma xpauuTcs B haine
MIKT9\Basic\Branch.bas Windows-CD 33~

MpaxTvueckas pabota 4.7
NpoexT «OTMeTKa»

AnnapaTHoe M mMporpamMmuoe obecmeuenme. KoMubiorep ¢
YCTAHOBJICHHON ollepannouuoil cucreMoit Windows uian Linux.

Hens paGorm. HayunThes npuMeHATL onepaTop Bufopa B
cHCTEeMaX O0beKTHO-OPHEeHTHPOBAHHOIO H AJITOPHTMHIECKOTO
IpOrpaMMHPOBAHMS.

3amanme, Co3maTh NPOEKT, KOTOPHIA MO3BOJAT BHICTARIATE
OTMEeTKY B 3aBHCHMOCTH OT KOJMYECTBA OMIM0OK,

%’ IIpoexT «OTMeTKA» HA A3HIKe 00'HLEKTHO-ODHEH- 3

THPOBAHHOT'O nporpamMmmMuponannus Visual Basic =
@ 2005 uau Gambas , o=

1. B onepanuonHolf cucreMe Windows samycTHTs cHCTEMY
00 BEKTHO-OPUEHTHPOBANHOTO NporpaMMuposasuns Visual
Basic 2005 wxomanpoii [[Ipozpammuvi-Visual Basic 2005
Express Edition].

Han:

B ONEpADWOHEON cHcTeMe Linux 3anycTHMTB CHCTEMY
00'heKTHO-OPHEHTUPOBAHHOTO TporpaMMuposannsa Gambas
romanpoii [IIpozpammui-Cpedemea paspabomuu-Gambas].

CospagumM rpaduvecknt naTepdeiic npoexra.
2, PagMecTuTh Ha dopme (puc. 4.7.1 u 4.7.2).

INoMecTuTes Ha dpopMy:

¢ TEKCTOBOE noJe TextBoxl IJIA BROAA KOJHMYIECTBA QIIU-

OoK;

e Haanuce Labell pas BEIBOSA OTMETKH;
KHONKY Buttonl And sanycka obpaboTunka cobuiTmit;
ABe HAANHUCH AAA BLEIBOLA MOACHAWINHUX TEKCTOB.
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B ofpaforanke coburnil ofbapuM nmepemednylo N, aHave-
HHeM KOTODol fyzeT ARIATHCH KOJAYESCTRO OINGOK, KaK mepe-
MEHHYIO THIIA Byte (KoamuecTBO oIAGOK He MoXieT SLITL OTPH-
HATENBHBIM B BPAX Ju MoMeT Owrrb Gonbme 255). TIpucrouM
nepeMeHHOH N 3HaueHHe cBOiicTBAa Text TEKCTOBOIO MONA
TextBoxl.

B oneparope Select Case B3aBHCHMOCTH OT 3HAYEHHA Oe-
pemeHnoil N 6yaem npucBauBaTh 3HaYeHMIO cBolicTBa Text Hag-
oxcH Labell onpepeneHHBIE OTMETHKH:

3. Dim N As Byte

Private Sub Buttonl Click(..)

N = TextBoxl.Text

Select Case N

Case (

Labell.Text = "OznuyHO"

Case 1

Labell.Text = "Xopouo"

Case 2

Label]l.Text = "¥poBneTBOpUTENBHO"

Case Else

Labell.Text = “"Mnoxo"

End Select

End Sub

4, Tlocne 3anycka NpoeKTa HA BHITOIHEHHe Heo0XOaUMO BBE-

CTH B TEKCTOEOE I10JIe KOJIHISCTBO OmMGoK ¥ IMeJKHYTDL 1O

KHONKe OmMemKka, Ha Haanuck OyAeT BHIBeAEHA COOTBET-

CTBYIOINAA OTMETKA.

> om-u —-ax

L Ormerua

XA ll

(¥ NOBNETBOPMTMIEHD

Puc.4.7.1. Npoext «OTMeTka»  Puc. 4.7.2. MpoekT «OTMeTKa» Ha
Ha si3bike Visual Basilc Asbike Gambas

MNpoexr «Ormerxar Ha A3bIKS
Visual Basic xpauuTcs B nanke
MKTHVB2005\OTmeTxal
MpoexT «OrmeTiar Ha ASLIKE
Gambas xpaHuTCR B nanie
MIKTRGambas\Selection

Windows-CD BF~
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IIporpamma «OTMeTKa» HA  ASHIKe

- ANTOPHTMHYECKOTO NWPOTPAMMMPOBAHHA e
Eﬂ OpenOffice.org Basic
1. B onepaunousoii cucreMe Windows mm Linux sanyeTuTs
OAMH U3 KOMIIOHEHTOB MHTErPUPOBAHHOTO OPHCHOTO IMpH-~
noxenus OpenOffice.org (manpumep, OpenOffice.org Writer)
womangoit [ITpoepanmvi-OpenOffice.org Writer].

2. B mMenio npunoskeHua seecTH KoMmasny [Cepsuc-Maikpocoi-
Ynpasaenue maxpocamu-OpenOffice.org Baiicux).
IlossuTca AuanoroBoe okHo Mawrpoc OpenOffice.org
Basic. HaxaTts xHonry Cozdamb.

3. B moaRMBIDEeMCS AHAJOTOBOM OKHe MHTepHperaropa Basic
BBECTH IpPOTPAMMHEEIA TIoj HA SJITOPUTMHYECKOM SA3HIKe
Basic, memxay cay:mebuniMu caoeaMi Sub m End Sub.

Qaiin Tipsma Bsa Cepmc Ghio  Cnpamia
[[Mow Mawpocst # manom).S™] & I G B G R ar ) 1@ |
DIM N A= Eg:e &l

Sub §
N = Val (InputBox ("Cmitrn", “KomrmeoTeo omtox™))
Select Caze N

Casa

Print “OTmrgao”

Case 1

By

a3 <

Print “YamomnmeTeopuTenbHo"
Case Else

Pript "Mroest J

End Select
[End 3ub ~i

4, 3anycTATH Ha BHIIOJHEHNe NPOrpaMMy Ha As3bike Basic Ha-
sKaTHeM KHONKH () Buinoanume Basic,
B gmamororoM OKHe BBECTH KOJANYecTBO omubox (Hampu-
mep, 2)

5. B pesyJabTaTe OABHTCA OKHO C OTMETKOIR.

i x

YROBNETECDHTRNLHO |

oK | onea)

Nporpamma xpauuTca B aiine
VIKT9\Basic\Selection.bas Windows-CD B33
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NMpaxkTuyeckan paboTta 4.8
MNpoexT «Koabl cuMBOROR»

Annapataoe m mporpammuce obecrrevenue. KomorioTep ¢
YCTAHOBIEHHOH onepanuoRHo# cucTemoit Windows nau Linux.

exas pa6orel. HayuuThca IPpHEMEHATE ONEPaTOp LUKIA CO
CUETYUKOM B CHCTEMAX O0BLEKTHO-OPHEeHTHPOBAHHOTO M 8JIM0-
PHTMHMYECKOT'0 IPOrpAMMHEDOBAHNA.,

daganmue. CozaarTs OpOEKT, KOTOPHIA JAOJMEH BEIBOAHTH B
0oJIe COACKA YHACAOBREIE KOABI CHMBOJIOB M COOTBETCTBYIOL[HE
HM CHMBOJIBI.

IIpoext «Koabi cHMBOIOB» Ha A3BIKaX 00 BEKTHO-
OPHeHTHPOBAHHOrO mNporpammupomanua Visual =
Basic 2005 uxu Gambas »

1. B onepanunonuofi cucreme Windows samycTHTE CHCTEMY
00 BeKTHO-OpHEeHTHPOBAHHOIO IPOrpaMMHpoRaHua Visual
Basic 2005 womamgo#t [ITpozpammbui-Visual Basic 2005
Express Edition].

Hn:

B onepanuonHoil cueTeme Linux sanyeTHTE cHcTeMy 00beKT-
HO-OPHEHTHPOBAHBOIV IporpaMMeEpoBaHaa Gambas xoMan-
Joit [ITpozpammei-Cpedcmea paspadomru-Gambas].

CosgapumM rpacdudeckuii mHTepheiic OpoexTa.
2. PasMecTuTh Ha hopMe (puc. 4.8.1 1 4.8.2):
e noJIe cOuCcKA ListBoxl AJMA BHBOJAA YHCJIOBBIX KOAOB
CHMEBOJIOB;
s IIOJIe CORCKA ListBox2 AJNA BRIBOAA COOTBETCTBYIOL[HX
HM CHMBOJIOB;
¢ KHOOKY Buttonl misa sanycka o6paBorunka cobniTHi.

Cosmaaam ofpaloryur colmTHA, B KOTOPOM B RAYECTBE
CUIeTYHKA IIUKJIA UCIOAb3YeM IeIOTHCACHHYIO IepeMeBHYIO N,
B roguposre Windows nepsble 33 roaa (mecaTnunble xoael ¢ 0
no 32) cooTBeTCTBYIOT He 3HAKAM, & KIABHLIAM KJIABHATYPLE
(xaasuwtu ynpasrenus xypcopom, Ilpoben, Beod m ap.). Ilos-
TOMY BOCIONL3YEMCA IHKJIOM CO CUeTUHMKOM ¢ luaroM —1, ansa
Toro 4To0sI BEHIBOLUTE HA (hOpMY CHMBOJIN, HAUHHAA ¢ HAHGONB-
HIeTO YHCIOBOro Koaa 2565.

Jlna npeoSpasoBanuA THCIOBOrO KOAA B CHMBOJI ACIIONB3Y-
eM pyHKRIUIO Chr () , AprYMeHTOM KOTOpoi ABAAETCHA YHCIO (0T
33 mo 255), a 3HAYCHHeM — CUMBOJI. B Tesle nMKJIA YHCJIOBEIE
KOJBI CHMBOJIOB F COOTBETCTBYIOIHE NM CAMBOJIBI GYAYT BBIBO-
JATHCA B IIOJA COIHCKOB ¢ HIOMOIIEBIO MeTOoAa Items.Add ().
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3. Dim N As Integer
Sub Buttonl Click{.)
For N = 255 Te 33 Step -1
ListBoxl.Items.Add (N}
ListBox2.Items.Add (Chr (N)}
Next N
End Sub

J1a BRIBOZIA CHMBOJIOB B KOANPOBKe ASCIT pocnonnayemed
OMKJAOM CO CHeTIHKOM ¢ IaroM —1, 4 Toro 9TofLl nevaTaTh HA
dopMe CHMBOJIEI, HAYAHAA ¢ HAMGOALINEro YTACAOBOro Koga 126,

Jnn opeofpasoBaAHKHA YACAOBOTO KOAA B CHMBOJL Ha A3LIKe
Gambas mcnoassyeM GyHrmmuio Chr (), apryMeaToM KoTopolt
apngeTca gueao (or 33 go 126), a 3HaveHneM — CHMBOJI, B rese
IUKJIA YACAOBRIE KOARI CHMEOJOB H COOTBeTCTBYIOITHE KM CHM-
BOJIEI GYOYT BHIBOAUTLCH B IOJA CIIHCKOB ¢ NOMOIILIO METOAA
Add ().

4. Public Sub Buttonl Click()
Dim N As Integer
For N = 126 To 33 Step -1
ListBoxl.Add (M)
ListBox2.Add (Chr (N})
Next
End

5. Ilocne sanycksa OpOEKTA HA BRIOOJHEHHe HeoOXOZHMO
IOeARHYTH 0O KHONKe [lycK.,
B nmoaax concka 6YAYT HANEYATAHE HDOCACHOBATEIHLHOCTH
YUCIOBLIX KOAOB CHMBOJIOB ¥ COOTBeTCTBYIOIGUX HM CUMBO-
0B,  DOMOIIBIO MOAOC IPOKPYTKH MOXKXHO OSBHAKOMHTHCT
€0 BCEMH KOAAMH H HX CHMBOJIAMH,

Ko chunonon
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Puc. 4.8.1. PesynbTar Pwo. 4.8.2. Peaynerar
BLINONHEHUA NPoeKTa «Koaw BLINONHEHUA NpoekTa «Koabt
cUMEBONOE» Ha AsbIke Visual Baslc



MpoexT «Koabl CHMBONOB HA AILIKE
Visual Basic xpasnTcs B nanke
MKTHVB2005KoaL cumponost
Mpoexr «Kogtt cemeonon»

Ha A3bike Gambas xpanMTCA B nanke
JAHKT9\Gambas\Cycle\

@ IIporpaMma «Koanl CHMBONOB» HA A3BIKE
ﬁ AATOPHTMHYECKOTO NPOrpAMMHPOBAHHA
=3 OpenOffice.org Baslc :

1. B onepanuonnoit cuecreme Windows unm Linux aanyeTHTs
OfiMH M3 KOMIOHEHTOB MHTErPHPOBAHHOTO OQHCHOTO NpH-
noxenns OpenOffice.org (manpumep, OpenOffice.org Writer)
xomaBaoi [IIpozpasmvi-OpenOffice.org Writer].

2. B Men10 npuioxeAnsa BBeCTH KoMaBAY {Cepsuc-Maxpocsi-
Ynpasaenue maxpocanu-OpenOffice.org Balicux).
IloaBuTca auanoroboe oxHo Makpoc OpenCOffice.org
Baste. Hamate kxaODKY Coddame,

8. B moABMBHIeMCHA AMAJIOTOBOM OKHe MHTeprnperarcpa Basic

BBECTH IIPOTPAMMHLIN roj HA AJTOPHTMHYECKOM HASHIKE
Basic, Mesxay caymeSEnvME cioBaMu Sub m End Sub.
B xozuporke Unicode 3HAKY KHPHAAAIN HAYHHAKITCA C
TecaATHUHOrO Koga 1025, a saxamumMBaloTcs JecATHYHLEIM
xozaoM 1279 (B KEpRLIALDY BXOART HE TOJABLKO OYKBH pyc-
cKoro andaBuTa). YUTeM 3TO NPH NPHCBAUBAHUN HAYAIB-
HOT'O ¥ KOHeYHOr( 3HAYeHHI cueTUMKA IUKJIA.

mn-mmqmmouwn .
_ } )[Mom axpocw 1 amanoru).S¥| G M T B0 % R0 DB

DIM N As intager -
Sub Cyclel

For N = 1025 Te 1279 |
rint N"-"iChr(N) |
axt N
nd Sub )

4, 3arrycTRTH HA BRHIOOJHEHHE IPOTPpaMMYy Ha AskIKe Basic ra-
smarneM KHonku [ Bwnoxnums Basic.

5. B AEAnOroBRIX OKHAX HNOCHEHOB&-
TEeJILHO NMOABATCA ACCATHYHBLIC KOJALI -' x

CHMEROJIOB M COOTBETCTBYIOIIWE WM
CHMBOJH B KogupoBke Unicode. ___I

Windows-CD 35

TAKToBseiotyclatnas - Windows-CO BF"
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NpaxkTuweckas pabora 4.9
MNMpoexr «CnoBo-nepeBepTbLIlL»

AmmapaTtroe H nporpaMmuce obecnieuensxe. KommsioTep ¢
yeTaHoBaeHHOM onepanuornoii crcreMoit Windows man Linux.

Ileas paGorsl. HayunTecsa NpAMEHATH ONMEPATOD IMKJIA C
IPEeRYCHOBHEM B CHCTeMAX 00BeKTHO-OpHEHTHPOBAHHOTO U AN~
TOPHTMUYECKOrO MPOrPAMMHBDOBAHNS.

3aganue. Co3naTs OpPoeKT NpeoBpasoBaHHA BBEIEHHOIO
CJIOBA B CNOBO-NIEPEBEPTHIM, T. €. B CI0BO ¢ 00paTHOH mocaego-
BATEABHOCTHIO CHEAOBAHASA CHMBOJOB.

Ipoext «CaoBo-nepeBepTHI» HA #A3IHIKAX

00 BeKTHO-ODHEeATHPOBARHOIO NPOrpaMMHPOBA-
@ Hua Visual Basic 2005 nar Gambas

e

1. B onepanuoHHO# cmcreMe Windows samyeTnThs cHcTEMY
o0 BEKTHO-OPEEHETHPOBAHHOTO NpOrpaMMupoBanus Visual
Basic 2005 xomampo#t [ITpozpamnmovi-Visual Basic 2005
Express Edition).

Hnnm:

B oneparnmoBBON cmcTeMe Linux 3amycTHTh CHCTEMY
00K THO-0PHEHTHPOBAHHOTO IporpaMMupoBaana Gambas
xomannoii [I[Tpozpamumui-Cpedecmea paspabomxu-Gambas).

PaapaBoraem rpadmueckuii naTepdeiic npoexra.
2. IlomecTurs BHa GopMy (cM. puc. 4.9.1 1 4.9.2).:
s TEKCTOBOe NoJie TextBoxl AfA BBOAA HCXOLHOrO CJIOBA;
¢ Haanuch Labell ajad BRIBOAA CHAOBA-TIE€PEBEPTHIIIA;
¢ KHONKY Buttonl ana cosgamuda obpaGorduKa coORITHI,

B ofpaoTunKe cobRITHA IHAKJI ¢ OpeAyciIoBaeM OyaeT BHIION-
HATHCH, TOKA CIIPABLATHBO YeJIoBHe N <= Len (TextBoxl.Text),
T. €. NIOKA 3HAYEHHE DEePeMEeHHEOH N MeHBOIe HJIH DABHO KOJH-
YeCTBY CHMBOJIOB B clioBe. (KoauuecTBo CHMBOJOB BO BBEJEH-
HOM CJIOBe ARNAETCA 3HAMEHHEM CTPOKOBOH GyHKIHM Len ().)

B muine CUMEOJIHN NOCJEA0BATRNbHO BHIPE3aloTCA M3 BBe-
J€HHOI'O CJIOBA B NpAMOi mocleZoBATEIFAHOCTH (C/1eBa HAHPABO)
€ HCIOJAB30BaHUeM (PYHKIHH BLPE3aHAA TOACTPOKH U3 CTPOKH
Mid{(TextBoxl,Text, N, 1) H IPHCBAHBAIOTCA CTPOKOBOH
nepeMeEHOH S. 3aTeM BHIpesaHHLIe CHMBOJIHN (3HAYeHHA IIepe-
MeHHO S) B ofpaTHOli mOCaenOBAaTEeNBHOCTH (CIpABa HANEBO)
NIIPHCBAKBAIOTCA CBOlicTBY Labell . Text, sHAUEHHEM KOTOPOro
IOcHe 3aBepiieHua DTUKAA GyIeT ¢JoRo-NepeBepPTHIN.
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3. Dim S As String, N As Byte
Private Sub Buttonl_Click{..)
Labell.Text = ""
N o= 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. Ilocne 3anycKa NpoeKTa Ha BHINOJHEHHE HeoOXOZUMC BBe-
CTH B TEKCTOBOE IoJie MCXOZHOE CJIOBC H INENKHYTH IO
KHonke ITycx. Ha merky Oyaer BHBemeHO CJAOBO-IEpe-
BePTHIII.

=12

bed
Tonop  ponot i RhedQgoene

[ nyex | fyck
Pue. 4.9.1. MNpoexr Puc. 4.9.2. Npoexr
«CRoBO-NepeBepTLHIL» Ha A3bIKe  «CROBO-NPeBEPTLIL» HA ASLIKE

Visual Basic

MpoexT «CnoBo-NepesepTbiW» HA AILIKG

Visual Basic xpauutca B8 nanke "
NIKTHAVB2005\Crioso-nepeBepThi

Mpoext «CoBo-NepsBepTLIll» Ha AZLIKE Windows-CD 5
Gambas XpaHWTCA B nanxe

MIKTO\Gambas\CycloZA

w Iporpamma «Caomo-mepeBepThIDs Ha
— S3bIKE AATOPHTMHUECKOT0 NPOrPAMMHpO-
E fo) saansa OpenOffice.org Basic

1. B onepannornoii cucreme Windows man Linux samycTHATH
OfANH H3 KOMIOOHEHTOB HHTEIPHPOBAHHOrO OMhHCHOrO
npunowermas OpenOffice.org (umanpumep, OpenOffice.org
Writer) xomanpoit [ITIpozpamumbi-OpenOffice.org Writer).

2. B MeRHI0 npmaosenus BBecTH KoMaHAY [Cepeuce-Marpoco:-
Ynpaeaenue maxpocamu-OpenOffice.org Baiicux].
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IToaBurca auanorosoe oxHO Maxpoc OpenOffice.org
Basic. Haxares kHonky Cozdams,

3. B noaswWBIIeMca AMAJOTOBOM OKHe MHTepupeTaropa Basic
BBECTH IPOTPAMMHEIA roj Ha AATOPUTMUYECKOM HA3bIKe
Basic, Mexay caysxeSHEIMM coBaMn Sub u Bnd Sub.

©afin MNpaska Bun Cepanc Owno  Cnpaeks i

fiMw Hamuawancm'f.sz! SEE T hEY R0 WY |
Integer, A, B,5 As String *|

|.' r
!2:-:. i Sul

P

4. BanycTHTh Ha BHIIOOJHEHHE HPOrpaMMy Ha sa3bike Basic
HaxaTneM KHonku (] Buinoanumsy Basic.
5. B zuanoroBOM OKHe NOABHTCA CAOBO-IIepe- -
A
BepTHILL. - x

rpaMMa XpaHuTca B daiine
MIKTABasic\Cycle2.bas Windows-CD §5°

*NMpakTuyeckan pabora 4.10
fipoexT «Ipadpuueckuii pepaxTop»

AnnapaTioe H nporpammuoe ofecievenne. KoMunioTep ¢
YCTOHOB/IeHHOI onepanuoRAol cucreMoii Windows,

Ileas paGorri. HayunTeca OpUMeHATH TpadYecKie MeTO-
Abl B 00’'beKTHO-OPHEHTHPOBAHHOM IPOrPAMMUDOBAHAHM,

3aganue. CospgaTh MpOEKT, KOTOPHIY NMO3BOAMT PHUCOBATH
JHHUH, TPAMOYTOJbHHKHN U OKPYKHOCTH, 38/laHHEIM IXBETOM.

m IIpoexr «I'paduaecknii pegaxTop» Ha aA3bIKe oBEKTHO-
@ OPHEHTHPOBAHHOTO NporpamMMuponanna Visual Basic
2005

1. B onepanmonHO#l cucteMe Windows 3aNyCTHTE CHCTEMY
o6'LeKTHO-OPHEETHPOBAREOTO OporpaMMupoRanus Visual
Basic 2005 xomampoit [ITpozpammui-Visual Basic 2005
Express Edition].
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Coagaaum rpadhmuecknil marepdeic npoekrra.
2. ITomecTuTs Ha dopmy (puc. 4.10.1):

s rpaduIeckoe mome PictureBoxl, KoTopoe OyAeT HC-
HOJb30BATECH B KadecTBe O0NACTH DHCOBAHNA;

e HETHIPDE TEKCTOBHIX Nona TextBoxl, TextBoxe,
TextBox3 u TextBox4 JiuA BBOAA 3HAMEHHI NepeMeHHEIX
X1, Y1 m X2, Y2, cogepxamHix KOODAWHATEI rpadmuyec-
KX duryp;

¢ TPH TEKCTOBRIX moadA TextBox5, TextBox6 m TextBox7
ANA BBOAA 3HaYeHHM NepeMenHrX Red, Green, Blue, co-
AepalllnxX YNCI0BEIe KOABI IBETOB;

¢ CEMB METOK JAJj BRIBOJA NMOACHAIIIHX TEKCTOB;

s 3JleMeHT ynpabBlieHua MenuStripl AndA co3flaHUs MeHIo
IpPOeKTa;

s 3JIeMeHT yOpaeEaeHHa ColorDialogl ansa serfopa mBera
B AHAJIOTOBOM OKHE.

o JAna Goabmelt DOHATHOCTH HPOrpaMMHOrO KojAa OyaeM
BBOAHTH B HEro KOMMEHTADHH, KOTOPHE HAUMHAIOTCH C
CHMBOJIA amocTpod «'»,

O6maBuM 06BEKTHL Graphics (Ofaacms pucosanus) m Pen
(ITepo), a TaK¥te DePeMEHHEIE, KOTOPEIe 6YIYT HCIIONMB30OBATHCH
B IpOEKTe:

3. Dim Graphl As Graphics
Dim Penl As New Pen(Color.Red, 3}
Dim X1, X2, Y1, Y2, Red, Green, Blue As Integer

Coamaaum MeHIO rpadmdaeckoro pegaktropa. Ilyers MeHIo
COCTOMT M3 YHeThIpeX 3aroJIOBKOB BepXHero ypoBEA: Hapuco-
samu, Beod woopdurnam, Beod ysema u Cmepeme. B nynkr Ha-
pucosambs BxoaaT KoMaHawl Junus, IIpamoyzorvrux =n
Oxpyxcnocmo.

HapucoBaTs Baog xoopgunar  Beogusers Crepers
S

fipaMoyronsHisk

OKpYIHOCTS

Jna cosgaHMa MeHI0 HCNOJAB3YeTcs YNPaBAAOmui axe-
MenT MenuStripl (Pedaxmop menw).
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4, B penakTOpe MEHI), NOABHUB-
IMEeMCHA B ICBOM BEPXHEM YAy
¢GOPMEI, CO3AATH 3ATOJIOBKH
mepBoro yposaA (B moae Type
Here BHeCTH IYHKTH MeHIO).
Jna cos3gaHEA DNOANYHKTA
MEHI0 mepeliTH Ha CAexyio-
IyI0 CTPOKY B DpeaakTope -
MeHIO, Cnin| |

Puc. 4.10.1. CoznaHue MeHIO
rpacdueckoro peaakropa

Cospaaum mporpaMMHSIN Ko oSpadoTyura cofurTHsa, KOTO-
phIil peanmayer BBOA KOODAMEAT rpadmdeckux opuryp. lna sro-
ro HeoGXoAMMO BISJIKHY TS 10 NYEKTY MeR¥ Beod xoopdunam u
B NOSIBUBINYIOCA SArOTOBKY BBECTH NPOrpaMMHEI Koxm:

5. 'Beon xoopmuHar
FPrivate Sub BsogKoopou-
HarToolStripMenultem Clickl(..)
Graphl = Me.PictureBoxl.CreateGraphics({}
X1l = TextBoxl.Text
Y1 = TextBox2.Text

X2 = TextBox3.Text
Y2 = TextBoxd.Text
End Sub

CospamuM nporpaMMHRIE Koj ofpaforuuka cobmITHA AAA
BEOJIA HHTEHCHBHOCTel 6asoBerx meeToB B cucteMe RGB. nq o1o-
ro HaJo MIeJKHEYTh 10 NVHKTY MeHIo Beod ysema ¥ B IOABUBLIVIO-
CH 3ArOTOBKY BBECTH IporpaMmurii xoa. [aa mpeobpasopamma
CTPOKCBOTO 3HAYEHUA B YHCJ0 KCIOAL3YeM GyHKIMIO Val ():

8. 'lser
Private Sub BroxleeraToolStripMenultem Click(..)
Red = Val({TextBox5.Text}
Green = Val (TextBox6.Text)
Blue = Val (TextBox7.Text)
End Sub

CoaaaauM nporpaMMHEE Xox ofpaboTarka cofrrTns, KOTO-
puiit peanmasyer pucoBanMe AMHEH. [aa sToro HeobXOAMMO
MEeIKHYTH N0 TYHKTY MeH10 JIUHUA U B IOABUBIIYIOCA 3Ar0TOB-
Ky BBeCTH NpOrpaMMHBIN Koj. ITper JuHMH 3aJaJUM € NO-
MOIIBIO0 HBETOBON KOHCTAHTH! (B AawHOM caydae Red):

11 Hupopusrmes u HKT. 9 ka.



7‘

' TrHsT

Private Sub JluumaToolStripMenuItem Click({..)
Penl.Color = Color.Red
Graphl.DrawLine{Penl, X1, Y1, X2, Y2)

End Sub

CospagnM nporpamMmusiii Koj ofpaforanka cofrrruda, pea-

JU3YIOMEro PHCOBAHHEe NPAMOYToAbHHKA. A 3T0r0 Heobxo-
AHEMO IMeJKHYTH II0 IYHKTY MeHI0 ITpamMoyzoavhux H B IOABUR-
IOYIOCS BATOTOBKY BBECTH OporpaMMHBIH xof. Ilser xomTypa
3aKafuM ¢ TOMOITLIO PyEKOHUM FromArgb (Red, Green, Blue),
APryMeHTAMH KOTODOH SABAAIOTCA HMHTEeHCHBHOCTH 0a30BHIX
UBeTOB (KPACHOTO, 3€J€HOT'O ¥ CHHETO),

8.

obpaboTunka cOGHTHA, PEATN3YIO-
Imero pUcoBaHue OKpY:KHOCTH. Ilna I—rl—i r r
9TOr0 HeoGXOAMMO INeJAKHYTH @O e

OVHKTY MeH10 OKpyaHOCMmb U B IO~ , o I—.‘f-
ABHBHIYIOCHA 3ATOTOBKY BBECTH IPO-
rpaMMHEIE KOA.

MOIWBI JAmaxora ColorDialogl,

'IpAaMOyDONBENK, IBe aprydenr Width=X2-X1, a
'aprymenr Height=Y2-Y1

Private Sub [psmoyrombHukToolStripMenuItem Click(..)
Penl.Color = Color.FromArgb{(Red, Green, Blue)
Graphl .DrawRectangle {Penl, X1, Y1, X2-X1,
Y2-Y1)

End Sub

CozsiaiuM TDpPOTpAMMHEIE Koj

HpBer KOHTYpa 3aJajAM ¢ HO- , 1]
CrrrrCr

KOTOpHIN mpefoCcTaB/IAeT A BeIGo- .

pa LBeTa AMANOroBoe oxHo I[eem Frrrreernr
{puc. 4.10.2). OHO SyzeT BHIBEEHOC  Pyc. 4.10.2. Avanoros
MOMOINLI0 MeToAa ShowDialog(): okHo Liser

9. 'OxpyxHocT:

Private Sub OxpyxHocTbToolStripMenuItem Click(..)
ColeorDialogl.ShowDialog ()

Penl.Color = ColorDialogl.Color
Graphl.DrawEllipse (Penl, X1, Y1, X2, Y¥2)

End Sub
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IMpegyeMOTPUM CTHPaHHE HeyJa4HO HapucosaHHoro. Cosga-
AHAM TpOrpaMMHBLA Koz 00padoTumka cobbITHA, peATH3YIOLIEro
cTupanne. JIna pToro HeoOXOZUMO INEAKHYTh IC HYHKTY MEHIO
Cmepemy U B IOSBUBINYIOCA 38T0TOBKY BBECTH ITPOrPAMMHERIN KOJ:
10. 'Crupanme

Private Sub CrepereToolStripMenuItem Click(..)

Graphl.Clear {Color.White)

End Sub
11, 3anyeTuTe npoekT. BpecTH B

TEKCTOBBIE MOJA BHAUCHHA KO- g Sormoe b men Co

OPAXHAT rpapuYecKnx huryp u

MEJKHYTh 0 OVHKTY MeHIO

Beaod xoopdunam.

BeecTH B TeXCTOBBIe HONA HH-

TeHCUBHOCTH (GABOBHIX LIBETOB U

mMEJRHYTh II0 KHOMKe DBeaod

usema,

HapucopaTs rpatgpmaeckne dbury-

PEl, NOCACNOBATENLHO IIEIKHYEB Puc. 4,10.3. Mpoexr

o oyEKTaM MeHIo Junua, Ilpa-  «Mpapudecxuii pegaktop»

MOY20RbHUK, OKPYICHOCTIS.

IIpyu HeOOXOZUMOCTH OUHCTHTE HOJIe PUCOBAaHHS, INeAKHYB

I0 MyHKTY MeHio Cmepemb.

PeayasTaT BHINOJBRCHHA NpoexTa — Ha puc. 4,10.3.

=imix

TIpoexT «TPAPUHECKMIA POABKTOP» HA
Asbike Visual Basic xpauuTen B nanxe Windows-CD I35~
SMKTOVB2005\ paduueckmnin pepaxtop\

*MpaxTuveckan padota4.11

MpoexT «Cuctemsl KoopauHaT»

AnnapaTHoe m nporpammuoce ofecnevenne. Komnniotep ¢
YCTaHOBJIGHHON onepanuoHnoli cucreMoilt Windows,

Ileas paGorsi. HayuuThes cosgapaTh pasANIHEIe CHCTEMEL
KOODAWHAT B cHCTeMaX 00peKTHO-OPHeHTHPOBAHHOTO Iporpam-
MHDPOBRHHA,

3apanue. CosaaTs OpoeKT, KOTOPLI ofeceunT pHCOBaHNE
ocell ¥ MeYaTh MIKANL B KOMHOBIOTEPHONH CHCTEéME KOODAHHAT
(cM. pue. 4.10) ¥ MaTeMaTHUecKo#l cHcTeMe KOOpRUHAT (CM.
puc. 4.11).

"
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E/ IIpoekT «Cucremsr KOOpAHMHAT» Ha A3BIKe
‘-‘@ 00 BeKTHO-OPHEeHTHPOBAHHOT'O NpoTrpaMMHPOBAHHA
2= Visual Basic 2005

1. B onepanmonHoit cacTeme Windows 3aImycTHTH CHCTEMY
00 beKTHO-OPHERTAPOBAHHOIO OporpaMMupoBanusa Visual
Basic 2005 komamgoit [IIpozpammui-Visual Basic 2005
Express Edition].

CosnazuM rpadpuygecknii HETepdeiic IpoeKTa H NOMECTHM
Ha thopmy:
2. « rpadHYeckoe nose PictureBoxl, Koropoe Gyier He-
OOJL30BATHCA B KAYECTBE OG/IACTA PHCOBAHAA
e KHONKH Buttonl M Button2 pna sanycka o6paGoTinkos
cobmTnit.

YcTaHOBHM pasMepHl rpadpadeckoro moasa PictureBoxl.
3. Ilpuceouts ceoiicTRy Size smavenue 300; 200,

Cosnaaum obpaboTaHK cOOBITHA, pealH3YIOLIHIL pHcoBa-
HAe oceil M NeYMaTEH OIKAJ B KOMIBIOTEPHOH cCACTeMe KOOPAHHAT:

4, 'OCnaBaeHMe NEPEMEHHRX
Dim Graphl As Graphics
Dim Penl A= New Pen{Color.Red, 3)
Dim drawBrush As New SolidBrush(Color.Black)
Dim drawFont As New Font{"Arial®", 10)
Dim X, Y As Integer
'ColurruiiHan npoLenypa
Private Sub Buttonl Click({..)
Graphl = Me.PictureBoxl.CreateGraphics()
Graphl.Clear (Color.White)
'PucOBaHMEe WMKAN KOMIBNTEPHON CHCTeMH KOOPOMHAT
Graphl.DrawLine{(Penl, 0, 0, 300, 0} 'Oce X
Graphl.Drawline (Penl, 0, 0, 0, 200) 'Ocep Y
For X = 0 To 300 Step 50 ’'3Baceuxm ma ocu X
Graphl.DrawlLine (Penl, X, 0, X, 10)
Next X
For Y = 0 To 200 Step 50 '3acewxks Ha ocu Y
Graphl.DrawLine (Penl, 0, ¥, 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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'evaTe mxann ocu Y

For Y = 0 Te 200 Step 50

Graphl .DrawString{¥, drawFont, drawBrush, 10, Y}
Next Y

End Sub

Cospaaum ob6paGoTank cobpiTHA, peaJM3yIOIquil pucoBa-
HHe ocelf ¥ MeYaTh IIKAT B MATEMATHYIECKOH cHCTeMe KOOpAHU-
HAT.

5. Private Sub Buttonl_Click(..)

Graphl = Me.PictureBoxl.CreateGraphics ()

Graphl.Clear (Color.White)

‘leyaTs WKaNT MaTeMaTHYeCKONH CHCTeMH KOOPAMHAT

'B KOMOBLKOTEPDHON CHCTEME KOODPOMHAT

For X = -150 To 150 Step 50

Graphl.DrawString (X, drawFont, drawBrush, X +

150, 80}

Next X

For ¥ = 0 To 200 Step 50

Graphl .DrawString (Y - 100, drawFont, drawBrush,

150, 200 - Y}

Hext Y

'IpeobpasoBaHue KOMOLOTEPHON CHUCTEMH KCOOPAMHAT
‘B MaTeMaTHYECKy®D CUCTEeMY KOOPHMHAT

Graphl.ScaleTransform(l, =~l1) 'HosopoT ocu Y

Graphl.TranslateTransform(150, -100) ‘Cgeur no

ocaM X u Y

'PucoBanmMe oCei C 3aceyKaMmM B MaTeMaTHYeCKOH
'cucreMe KOOPOMHAT

Graphl.DrawlLine (Penl, -150, 0, 150, 0) ‘Ocpr X
Graphl.DrawLine(Penl, 0, -100, 0, 100) 'Ocs Y

For X = =150 To 150 Step 50 'Baceuxy Ha ocum X
Graphl.DrawLine (Penl, X, =5, X, 5)

Next X

For Y = -100 To 100 Step 50 ‘'Baceuxm Ha ocu Y
Graphl.DrawLine (Penl, -3, ¥, 5, Y)

Next Y

End S5ub

Mpoext «Cucrema xoopAUHaT» HA A3bike
Visual Basic xpanuTca B8 nanxe Windows-CD 33~
SAIIKTOWVB2005\CucTemsl koopawHaT
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*Npaxruveckan padora 4.12
MpoexT «kAHUMaLMA»

AnnapaTHoe H nporpamMmmuoe ofecnevenne. KomnnoTep ¢
ycTaHoBAeHHON onepamuonHOii cucremoilt Windows,

Hear paGorri. HayunThes CO3MABATE AHMMAIHIO B CHCTe-
Max 00beKTHO-OPHEETAPOBAHHOrO IPOTPAMMADOBAKRKS,

3agamme, PaspafioraTs OpoeKT, B KOTODOM DealH3yeTcH
e«nogieT GaGouicns . JInA CO3AAEMA HANIO3HUH B3MAXA KDHABAMH
ABa usobpaxxeHnsd $afoukH («¢ pasBepHYTHIMH KPHIIBAMHS H
4CO CBEPHYTHIMH KPEIALAMH » ) ¢ OIpegeIeHHON TacTOTOI BEIBO-
AATCA B moJje pACOBAHNA, JIIA COSAAHMA HINIOSAN JBHXKEHHA
OpH KaXXJOM BSMaXe KOOPAMHATH H300DaKeHHS H3MeHAITCA
Ha oIpefe/fieRHYI0 BeJIUYNHY.

IIpoexT «CHCTEMBI KOOPAHHAT» HA A3MKe 0HBLEKTHO-
& OPHeHTHPOBAHROTO Mporpammuaposannd Visual Basic
s~ 2005

1, BaoycTaTh CcHCTeMY OOBLeKTHO-ODMEHTHDOBAHHOIG IIPO-
rpaMmMupopanna Visual Basic 2005 komanaoit [I7pozpamas:-
Visual Basic 2005 Express Edition].

Coanaxam rpadmyeckui nAETepdeiic TpoexTa.
2. IloMecTnTs Ha dopmy (puc. 4.12.1):

o rpadbuueckoe mome PictureBoxl, Koropoe 6yaer Hc-
NOJB3OBATECA B KauecTBe o0A8CTH PUCOBAHMA,

¢ ofbeKT Timerl, And DepHOAHYECKOro BEIBOAA H300paKe-
HHA Ha rpadpuaecKoe noJjie, KOTOPHIf BM3kIBaeT COORTHE
Tick 4Yepes onpefiefleHHEIe MOJH3OBATENEM HHTEPBAJNBI
BpeMeHH,

IlepuoanuroCcTh cofpITHA Tick MoKeT 6LITH 3aAaHA B cBO-
c¢TBe Interval, A3MeDAeMOM B MHUNJIACEKYHAAX (MOXeT H3Me-
BaTecA ot O go 656356).

3. BuigenuTs 00LEKT Timerl U ¢ MOMOLILIO AMANOTOBOTO OKHA

Ceoiicmea NpHCBOMUTH CBOMCTBY Interval smagenme 100,

a cBoiicTBY Enabled — 3HaueHHe True.

Cosaftaum 3aroToBry obpaBoTunka cOOLITHS IIENYIKOM IIO
obberTy Timerl:
4. Private Sub Timerl Tick{..)

End Sub
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BrifepemM B kauecTBe OGJACTH DHCOBAHUA rpaduuecKoe
oone PictureBoxl.

HcenonsayeM B KadecTse naobpaxkenna 6afoukn «¢ passep-
HYTHIMH KPHJIBIMH» rpaduaeckuil gaitn bfly1.bmp, a usobpa-
JMEHHNSA «CO CBEPHYTHIMM KPBUIBSIMHA» — rpadbmaecKuil daitn
bfty2.bmp.

O6pasuM rpadmaeckne ofpekTH Imagel M Image? M co-
apamm X 13 Gailaos ¢ TOMOIILIO GYHROER Image . FromFile ().
ApryMenToM GVHKUINH SBIAeTCA OYThH K rpaduIeckonMy gaii-
1y, a4 TaKKe ero NMA,

JIna Toro 4TofE MpH KaxaoM coBeITAN Tick BHIBOAHATD IMO-
NepeMEeHHO TO OAHO, TO Zpyroe naodpakeHue 6aGoIKH, HCIIOMB-
3yeM Jorndeckyio nepeMeanyio £lgl, IIpu kaxgoM coORTHHE C
noMOombI0 onepaTropa If-Then-Else B oaHOCTpOuHOH dopme
GyneM MeRATE ee aHAYeHHe ¢ True Ha False win, HaobBopor, ¢
False Ha True. 3aTeM ¢ MHCOOIB3OBAHHEM OHEPATOPA
If-Then-Else~End If B MmHOrocrpounoi dopme 6yneM BHIBO-
AUTH B 3aBHCHMOCTH OT SHAYeHHA JOrHYecKold nepemeHHOH
flgl To nym mHOE Hm3oGpaskeAHe GaGOUKH.

Burog msobpaxxenua Ha ofjgacrs pucoBanua Oyaem ocy-
IIECTBIATEL ¢ MOMOMBI0 MeTOAS DrawImage {Imagel, X, Y),
APTYMEHTAMH KOTOPOTO ABAMIOTCA H3o0paKeHne H KOOpIHHA-
TH €r0 JI€BOTO BEDXHETO YIAA HA OGJIACTH PHCOBAHMA.

Jna peanunsauun mepeMeIeHNs N3 HH/KHETO JEBOTO YTia
rpaduvueckoro Mo B NpaBhlil BepxHUH yToa CMECTHM OCh KO-
opaunar Y BHU3 Ha 200 ToueK M OpH KaxaoM cobuiTHH Gyaem
VBEJIMUUBATE KOOPDAHEATY X H YMEHBIHATH KOOPHUHATY Y.

B pesyabtare ofpaforaux coOnITHA NpHMeET clefymouInii
BHA:

§. pim 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 ("\IIKTO\VBZ00S\Aumaumna\bEf1ly2 .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 = X + 5
Y =Y - 5§
End Sub

3anycTHTE OpoeKT. B rpagdu-
YeCKOM IIOJIe HAYHeTCA <«IlIop-
xaHHes 6abourm M3 HIKHEro
JEBOTO Yyraa rpapmuecKoro
noAd B MPABHIK BepxHuii yroJ.,
Jdass  HaMeHeRmss  YACTOTEH
«IOPXAHNAS HeODXOAMMO M3~
MeHHTE y ofmeKTa Timerl
sHadeHHe cBolicTsa Interval. _
Jina m3MeHeHHA CKOPOCTH IO~

Jera Heo6xoAHMO H3MEHHUTH Puc. 4.12.1. Npoexr

IIAT M3MEHEHHS KOOPAMHAT, «AHuMaUNR>
NpoekT «AHUMAUMA» HA A3LIKS
Visual Basic xpanurca 8 nanke Windows-CD IS5~

SMKTOWVEB2005\AHMMaymnal

MpakTnueckue paborwi Kk rnase 5
«Mopenuposarue n popmanusauus»

YeranoBUTS: VisualStudio-CD w
® CHCTeMY COBLeKTHO-OpPHEeHTHPO-
BAHHOTO TPOrPAMMHUPOBAHNA @
Visual Basic 2005; 2
® HIEKTPOHHBIE TAGAHOEI and:w‘s-cn @
@ OpenOffice.org Calc; =

forosoh s BT
¢ 8AeKTpPOHHEIe TaGauon Microsoft Microsoft Offica
Excel E;JJ

a ¢ 9JeKTPOHHNIE TAGIAIEL

VeTaHOBHTE: unux-ovo  IF

OpenOffice.org Calc zﬂ‘l
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*NMpaxTuueckan pabora 5.1
MpoexT «BpocaHne MAYMKa B NAOLLAAKY»

AnuapaTHoe H nporpaMmuoe oGecnevenue, KoMnsiorep ¢
YCTaHOBJIEHHOI onepanrorHoR cReTemolt Windows uwan Linux.

IHeas paGorsl. HayuuTscs CO3AABATE KOMIBIOTEPHBIE MOJE*
JIM JBHXKEHNSA HA A3LIKe OO6BHEeKTHO-OPMEHTHPOBAHHOI'O IIpO-
rpammupoBanua Visual Basic man B asmexTponnsx Tabamunax.

Sazamue, PazpaboTaTs NPOEKT, B KOTOPOM BH3YAJIH3UpYET-
¢H TPAeKTOPHA ABHMIKCHHA TeJA, GPOIMEHHOro moj yIryioM K ro-
PH30HTY, M BEHIACHAETCH, HONAAET JIH OHO B ILIOMAAKY onpeje-
JIeHHOM NJIHHEI, HAXONAIMYIOCH HA 3aJAHHOM PACCTOAHHM.

IIpoexT «Bpocanme MAYAKA B NIOHMAAKY» HA fA3LIKE

00 LeKTHO-OPHEHTHPORAHHOTO NPOrpaMMHPOBAHMA
Visual Basic 2005

1. B omepamuonnoit cicreMe Windows 3amycTHTE CHCTEMY
00beKTHO-OPHEHTHPOBAHHOIO IporpaMmmupoBanna Visual
Basic 2005 wxomaumoit [IIpozpammui-Visual Basic 2005
Express Edition].

Cospapum cHayaja rpaduvecknii mHTepdeiic mpoeKTa.
2. PasMecTuTs Ha dopme (pue. 5.1.1):

s YeTHIpe TEKCTOBBIX IOJHA TextBox AJA BEROAA 3HaYeHUH
HAYANLHOH CKOPOCTH H YIUIa GpOCAHHA MAYHKA, PACCTOA-
HHA 00 IJIOINAJKH H ee JLINHLI;

¢+ OBA MEeTKH Label AJA BHBOAA KOODPJAHHATEI X MAYHKA B
MOMEHT OafeHHa Ha MOBePpXHOCTh H TeKCTOROIO coobie-
HHA O pe3yarTaTax Opocka:

e fecATh HagmHcelt Label AnA ob03HAYEHUS HAZHAYCHHSA
TEKCTOBRIX NOMAEH (MMEH NePeMEHHBIX U eIMHUIL H3MeDe-
nusA).

8. CoagaTe nDporpammumii Kox oOpaGoTuuxa cobLITHA,

KOTODBIA onpefenger nonajaHue MAYHKA B IVIOMANKY:

+ 00’LABHUTE BeleCTBeHHEIE KOHCTARTHI OAHMHAPHO TOUHOC-
TH G (YCKOpeHHe CERoGOAHOrO NajeHUA ) U Pi (aucyIo n);

¢ OOBABHTEL BeIECTBeHHLIE MEePEMEHHBIE OAMHAPHON TOY-
HocTH V0 (HayaJbHaA CKOPOCTE Uy), A (yroJ 6pocanns o),
S (paceToAHHEe A0 OACMAAKY 8), L {(AMuHa nuottagku [), X
U Y (KCOpAMHATHI MAYMUKA), T (BpeMsa);

e NIPUCBOMTEL MepeMeHHsIM VO, A, S, . 3HaUYeHNA, BBeACH-
HEI¢ B TEKCTOBBE N0/, ¢ ACIOMb30BAHUeM G YHKINY Ipe-
06pa30BaHHA CTPOKH B BeIfeCTBeHHOE THCJO Val ();



274

Kommnawrepaiii NpaKTREYM

BRYHCJINTh KOODIMHATY MAYHKA X B MOMeHT HafleHHA HA
NOBePXHOCTE;

BRIBECTH KOODAHHATY X MAYHMKA HA MeTKY Labell;
BRIBECTH TeKCTOBOe coollieHne O pe3yabTarax OpocKa B
nojle MeTKM Label? ¢ HCHOJNB30BAHMEM OOepaTopa
Select Case, B KOTOPOM B KAYeCTBE YCAOBHA NpOBEpA-
eTcH 3HAYeHMe NepeMeHHOM X.

B sasrike nporpammupoBaHusa Visual Basic apryMeHTH
TpUTrOHOMeTPHYeCKHX GYHKIMIE Sin(), Cos () & Tan()
3aaK0TCA B PAAMAHAX, A YIroa GpocaHua MAYRKA MBI Oy-
JeM BBOAMTSH B rpagycax. IToaromy Heo6xoammo npeobpa-
BOBATH 3HAYEHHUE YIIA U3 I'PASYCOB B PAAUAHKI ¢ HCIOJIb-
30BAHHEEM KOHCTAHTHI Pi.

4. IlomecTHTs HA dOpMY KHOOKY Buttonl H co3naTh AIA Hee
coBprruitnyio nmpoueaypy Buttonl Click():

Const G As Single = 9.81
Const Pi As Single = 3.14
Dim V0, A, S, L, X As Single
Private Sub Buttonl Click({..)
'BRon HAYANLHEX 3HAYSHMIT

V0 = Val (TextBoxl.Text}

A = Val (TextBox2.Text)

]
L

Val {TextBox3.Text)
val (TextBox4.Text)

'BRYHMCIICHME KOOPDAMHATH MAUMKE B MOMEHT naleHus
'ma nnomanxky

X

= V0*2*Math.Sin(2*A*Pi/180) /G

Labell.Text = X
'Tonanakie B JICHMAAKY
Select Case X

Case Is < S
Label2.Text = "Hemoner"
Case Is > S + L

Label2.Text = "lepener”
Case Elase

Label2.Text = “lonamanue"
End Select

End Sub



Tipaxrawecxne paloTsl K raane § 275

Jna pusyanusanue GopMaIbHON MOAEIN ITOCTPOKM TPACK-
TOPHIO ABMYKeHUA Tejs (FPAGHK SABUCHMOCTH BRICOTHI MAYHKA
HAJ NOBePXHOCTLIO 3eMJIH OT JANLHOCTH IIOJIETA).

5. lloMeCcTHTE AOMOIHHTENBHO HA GopMy rpadudecKkoe moJe
PictureBoxl (cm. pue. 5.1.1). C moMombi0 AHAIOrOBOTO
okxHa Ceoitlcmea ycTAHOBHTE ¢ MCTIONL3OBAHHEM CBOHCTBA
Size pasMep mona, Hanpumep 400; 220,

B oGpaborumke cobLITHA OCYIIECTBHM Ipeobpasosanue
KOMIILIOTEPHOH CHCTEMBI KOOPAMHAT rpaduvueckoro mojsa B Ma-
TeMATHIECKYIO CHCTEMY KOOPAHHAT, YAOGHYIO 414 NOCTPOSHNA
TPAeKTOPHH ABM KeHHa. HapucyeM OCH KOOPAMHAT M HaHeceM
HA HAX ITKaJIBL.

T 4.11. Npaxtuusckan pabota «[IPoSKT «CUCTEMBI KOOPOANHATS

B maTeMaTHUecKOR! cHCcTeMe KOODAHHATEI HAXOAATCHA B A4A-
nasoHax 0 <X £400 u -20 <Y < 200. TpaekTopHuA ABHACHAA
MAYUKA, CKoOpee Bcero, OyfeT B AHANA30HE KOOPAHHAT
0< X <40 mu 0 <Y <20 M. CnegopaTesIbHO, HEOGXONUMO YBE-
JUYUTh MacmTal rpaguxa B 10 pas:

® KOOPAMHATH TOYEK rpaduia HeoGXOAHMO YMHOXKHTE HE

10;
e 3HAYEHHA OIKAN oceil pasneanTs Ha 10,

IlocTpoeEHEe TPACKTOPHM OCYIIECTBHM B MMKJE CO CUSTYH-
KOM (KOODAHHATA X) ¢ HCOOJIbLIOBAHHEM METOSA PUCOBAHHA TOY-
KM DrawEllipse(Penl, X * 10, ¥ * 10, 1, 1), BKOTODOM
KOODAHHATAMH TOYKH ABJIAITCA KOOPAHHATHI MAYHKAS

8. 'O6zapnenue 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)
'O5patorunx  COBRTHA
Private Sub Button2 Click(..)
Graphl = Me.PictureBoxl.CreateGraphics()
'lewars WKAJI MATEMATMYECKON CHMCTEME KOODHMHAT
B KOMIOBRTEDHOM CHCTEMe KOOPIOMHAT
For X = 0 To 400 Step 50
Graphl.DrawString{(X / 10, drawFont, drawBrush,
X - 15, 200)
Neaxt X
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For ¥ = 0 To 200 Step 50

Graphl.DrawString(Y / 10, drawFont, drawBrush,
0, 200 - Y)

Next Y

'peofpaBsoBalue KOMOBOTEPHOM CHCTeMH KOODIMHAT
'B MATEeMaTHYeCKy® CHuCcTeMy KOOpOMHAT
Graphl.ScaleTransform{l, -1} ‘'Hosopor ocw Y
Graphl.TranslateTransform(0, -200)

'Cosur no ocu Y

'PucoBanme ocei MaTeMaTHMYSCKON CHUCTEMH
'KoopOMHAT

Graphl.DrawlLine {Penl, 0, 0, 400, 0) 'Ocs X
For X = 0 To 400 Step 50 'Bacewxu Ha ock X
Graphl .DrawLine (Penl, X, 0, X, 10}

Next X

Graphl,.DrawLine (Penl, 0, -20, 0, 200) 'Ocp Y
For ¥ = 0 To 200 Step 50 'SBaceuxw Ha ocn Y
Graphl.DrawLine (Penl, 0, Y, 10, ¥Y)

Next Y

Hinomanxa

Graphl .DrawLine(Penl, 5 * 10, 4, (5 + L} *
10, 4) ‘'HocTpoeHue TPAECKTODMM LBIKCHMA MAUMKI
For T = 0 To 10 Step 0.1

Y =V0 * Math.Sin{(A * Pi / 180) * T~ G * T * T / 2
X = V0 * Math.Cos(A * Pi / 180) * T
Graphl.DrawEllipse(Penl, X * 10, Y * 10, 1, 1)
Next T

End Sub

Komuniorepusnlit sxcnepumenT. BBegzeM NpoH3BOJRHREIE

3HAYEHNA HAMANLHON CKOPOCTH H YIia GpocaHua MAYMKA, CKO-
pee Beero, ero NONALAHAA B maomaaky He Gyaer. Menasa ogqun na
NapaMeTpOB, HaONpuMep yroJ, HOpOU3BefileM NPpUCTPeNRY, HC-
OONB3YA HIBECTHHIA APTHIIepHICKHI npHeM «B3ATHE B BII-
RY», B KOTOpPOM HpHMeHAeTcH >{eKTUBHLIN MeToH ¢IelieHue
nonoaam», CHauana naiifeM yroj, npH KOTOpOM MAYHE Niepeje-
TUT IUIOMIAAKY, 3ATEM YTOJI, TP KOTOPOM MAIHK He ROJETHT J0
Hee, BRIYHCAHM cpefHee 2HaAUEHAE VIVIOB, COCTABNAIONINX « B~
KYy», H IPOBEDHUM, IOOaAET JIM MAYNK B ILIOIEAAKY. ECaH oH 1Mo~
O8jeT B IICIEAAKY, TO 3aAA9A BHINOJAHEHA, eCH He HONIAJET, TO
paccMaTpUBAETCA HOBAS «BHJKA® M T. [.



Ipaxriaeckne patorsi K raape 5 277

7. 3anycTHTE MPOEKT M BBECTH 3HAYCHHA HAUAJIBHOHN CKOPOC-
TH, yIVIa, PACCTOSHHNA A0 ILIOMAAKA H €€ NIWHAL,
INenkayTe 0o KHOOKAM Boivucaums u IlToxazame.

Ha saanwuck 6yayr BeIBeZieHH pesyJbTATH, a B rpadbmuaec-
KOM IIOJI€ DOARHTCS TPAGKTOPHA ABMIXKEHUS TeJa.

8. ITopobpaTs 3HAYEHH A HAYAILHOM CKOPOCTH H yTaa Spocanusa
MAUYHKA, 00eCIeUARAIONINE €T0 NONaAJaHNAE B ILIONANKY.
Hanpumep, npu ckopocTi 6pocaHna MAUUKa Vo= 18 #/c H
yrie Opocanma « = 34 zpad MAYHK OONaAeT B IJIOIIAAKY
AnuHoH L = 2 M, HaXoAAIyIOcH HA paccToaHuU S = 30 M,
Ha paccrosuauu x = 30,61514 »u.

Monagasne “

Pwc. 5.1.1. MpoekT «<BpocaHne MAYKUKA B NNOWAAKY»
Ha A3bixe Visual Basic

Mpoexr «Epocanne MAYUKA B NAOCWANKY»
Ha A3bike Visual Basic xpaHuTcA B8 nanke Windows-CD 3F
SAIKTHVB2005\6pocakne MaYMKa B nnowaaxyl

ABanu3 pesyabraron. IJogyueHHAS TOTHOCTH PACCTOAHUA
MOTMANAHAA MAYIUKA B IIOIAgKy x = 30,61514 » ne nmeeT dH-
3UYECKOTO CMBICJA H oIpefeiseTc THOOM IepeMeHHoil. Tax
xak X ABiasgeTcd MepeMeHHOU OfHHAPHON TOYHOCTH, TO €8 3Ha-
YeHUe BLIYHCAAETCH ¢ TOYHOCTBKH CeMH 3Havanmx mudp.
Hcxogabie AaHHBIE 38JAHE ¢ TOYHOCTHIO ABYX SHAYAIINX HHDD,
NO3TOMY I1ejIecoo0PasHO pesyabTAT OXPYIVINTE A0 TDEX 3HAYA-
mux oqudp x = 30,6 &,

&f IIpoexr «BpocaEmHe Maumka B IIONIAAKY»
ag 1] B omexTponunix Tabanuax Microsoft Excelm }
= OpenOffice.org Calc k8,

1. B omepannonuoii cucreme Windows sanyerHTs 2JeKTpOH-
Hple Tabauunl Microsoft Excel womanpoit [ITpozpammbi-
Microsoft Office-Microsoft Office Excel] unu anexTpon-
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mele TaGnnoe OpenOffice.org Calc xomanaoii [11pozpasamsi-
OpenOffice-OpenOffice Calc].

Hnu:

B onepanmorHEOH cHereMe Linux sanyeTHrs alleKTPOHHEIE
rabauner  OpenOffice.org Calc xomampolt [IIpozpammv:i-
OpenOffice-OpenOffice Calc).

IlocTpoenne TpaexKTOPHM ABMEeHHS Maanxa. [lasd BBOZA

HadanbHON CKOpPoCTH OpocaHMsT MauYHKa v, OyAeM HCIOAb30-
BaTh Adeitry Bl, a ana spoma yraa Gpocanus — sauelixy B2
(pmc. 5.1.2).

BeegeM B aueitku AS5:Al18 3EAYeHAA BpeMeHH ¢ ¢ HHTEPBA-

som 0,2 ¢ u pelvucauM no Gpopmyaam (5.1) 3HaYeHHA KOOPAH-
HAaT TeJIa X M yJ AJA 3aJaHHRIX SHAMEHUN BPpeMeHU.
2. BecTn:

0

¢ B aveiiry B5 dpopmyny
=$B31*COS(PATUAHDBI($B$2))*A5;

¢ B aueitry C5 dpopmyny
=$BS$1*SIN(PATHAHBI($B$2))*A5-4,9*A5%A5

B snexTpoHBERIX Tafarnax aprymerTs! dyHroui COS() u
SIN() sagaioTca B paagHaHaX, IOPTOMY HeOOXOAEMO Mpe-
o6pa3oBaTh SHAYCHHUA YIVIOB U3 TPALyCOB B DaJHAHEI ¢ 10~
Momsl0 pyEROAE PAITVAHDBI().

3. CronupoBaTh BBeAeHHBIE DODMY- & B 3 i
aul B saefikn B6:B18 n C6:C18 |1 Vi~ oyl
COOTBETCTBEHHO, 18 [rerd com iy = v4 slow 1= 127
Ilonyuum B cronbue B snavenns |[s B3 gg_i_ us
KOODARHEATEI MAYHMKA 0 0cH X, & |5 o5 ol 2%
B croabue C — KOOpAMHATH WO heosl ‘?gl ::
ocu Y, BUHCAeHHLIE AJA OOpe- [0 70T 12.9] 52)
JeJIeHHBIX MOMEHTOB BpeMeHH ' 12 17.9) 5.0

2 14 209 45
(cm. pue. 5.1.2). {13718 239 35
" 18 26.9| 2.2|
15 20| 298] ugl
w 22 32,8 -1.8)
Y 35,8} 4,1
1a 26 3.8 70|

Puc. 5.1.2. KoopauHatal
MAYMKE B 320aHHLIO
MOMEHTBI BPEMeHH

BrayanuaupyeM MoAesb, NOCTPOHB rpadUr 3aBHCHMOCTH

KOODAMHATH Y OT KOOPAHMHATH X (TPDACKTOPHI) JBHNCHHUA
Tena). Jaa mocTpoeHHa TPACGKTODHH IBHIKEHMA MIUHKA HC-
noapsyeMm auarpaMmy Tana Ipagux.
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“E1) 3.3. NOCTPOSHNE AMATPAMM W MPAGHKOB

4. TIpn mocTpoeEny rpadHKa B KaYecTBe KATEropHil HCIONL-
30BATHh mHADAIOH syeceK B5:B18, a B xauecTEe 3HAYEHME —
AuanazoH ageek C5:C18 (puc. 5.1.3).

Y

60

ook T N
00 30 60 980 119 149 179 209 239 269 200 328 358 38

Puc. 5.1.3. TpaekTopua ABHXEHHA MAYHKA

8. Ilo monyuyeHHOMY rpaduKy (TPaeKkTOPHH ABMM¥EHHA MAYH-
KAa) MOMHO KAYECTBEHHO CYAWTDH, NONaAeT AW OH B IJAO-
MAAKY IPH 3aJAHHHX HAYAJLHHX YCIOBHAX (PACCTOAHMH
A0 IJIOMIAKHM H e¢ AJIAHLI).

Npoext «Bpocanme MAYMKA B NNOWALKYS
B 3NEKTPOHHBLIX TAGANLAX XPAHUTCA Windows-CD [T~
B daitne Model.xls B nanke .\IKT8\Model\

Npaxrwieckaa pabora 5.2
fpoexT «Mpadpuueckoe pelIoHNS YPABHOHUS»

AunapaTHoe H nporpamMuoce ofecnevenne, KoMnewoTeD €
yCTaHOBAeHHON onepamuonnoi cucreMoit Windows uau Linux,

IMeas paborii. Hayunrhbea co3iaBaTh KOMIOBIOTEPHBIE MOAE-
¥ penieHUdA ypaBHeHN Ha A3BIKe O0heKTHO-OPHEHTUPOBAHHO
ro mporpaMmmupoBaama Visual Basic.

3agamme. PaspaoTaTh NpoexT, B KOTOPOM NPHGIMIKEHHO
rpaduvecKH pemaeTcA YpABHEHHE %% - sinx = 0.

@ IIpoext «[padmuecKoe pemenne ypABECHHA» HA A3LIKEe
06 BEXTHO-OPHEHTHPOBAHHOTO IPOrpaMMHAPOBAHAA
& Visual Basic 2005

1. B onmepanuoHHO#t cmcreme Windows zamycTHT: cHCTEMY
o/beKTHO-OPHEeHTHPOBAHHOrO HporpaMMupoBaHna Visual
Basic 2005 xomamaoit [IIpozpammui-Visual Basic 2005
Express Edition).
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2. PagmecTnTh Ha dopme (pHe. 5.2.1):
e rpadHvecKoe moje PictureBoxl, B KoTopoM Gyaer ocy-
IDECTBAATECA NOCTPoeHMe rpadpmka GYHKOMH y = X -
- sinx;
e KHOOKY Buttonl ana sanmycka ofpaborumka coBHTHA,
PeaNusyIolero HOCTPoeHAe rpaduKa.

B of6paboruyuke coORITHA oOCyINecTBMM mnpeoGpasoBaHue
KOMIBbIOTePHOH cHCTEeMbI KOODAEHAT rpadHYecKOro MOAs B Ma-
TeMATHIECKYIO CACTEMY KOODAHHAT, YAOOHYIO IAA HOCTPOSHASN
rpadura ¢yernnn. HaprcyeM ocH KOOPAMHAT ¥ HaHeceM HA
HHX HIKATY,

E1 4.11. Npaxrueckan paGora «Mpoext «Cucrema KoopaNMATY

B nonyueHHO# MaTeMaTHYeckoii cHcTeMe KOOPAMHATH Ha-
XonAaTcA B AuanazoHaXx -150< X <150 m -100 £ Y £ 100.
OasaKO0 AIA NOMCKa KopHell ypapHeRHs HeolXoAHMO mOCTPO-
HTh rpabuk GpyEKOHN B AHanazoHe apryMeHTa —1,5 £ X £ 1,5,
HA KOTOPOM (PYHKIMA NPUHMMAST 3HAYCHAA OPHMEPHO B AHA-
nasone —1 <Y £ 1. CrnepoBaTtensHo, Heo0XOAUMO YBeAUYHTH
macmTab rpadura B 100 pas:

¢ KOOpAMHATHI TOuUeK rpadrKka HeofXOANMO YMHOMKHTD Ha

100;

¢ 3HaYeHHA IIKAJ ocell pasnenmts Ha 100,

Ilocrpoerne rpadhuKa GYHKOUM OCYIIECTBHM B OHKIE CO
CYETYHKOM (APT'YMEHT X) ¢ MCIIOAL30BAHHEM METOM8 PHCOBAHHAA
TO09KH DrawEllipse{(Penl, X * 100, ¥ * 100, 1, 1),BKO"
TOPOM KOODAMHATAMH TOYKH ABAANITCA APryMeBT PYyHROHE H
sHAYeHHEe PYHEOAH,

8. Dim Graphl As Graphics
Dim Penl As New Pen{Color.Black, 2}
Dim drawBrush As New SolidBrush{Color.Black}
Dim drawFont As New Font{«Arials», 10)
Dim X, Y As Single
Private Sub Buttonl Click(..)
Graphl = Me.PictureBoxl.CreateGraphics()
Graphl.Clear (Color.White)
'HewaTk WKAN MATEMATHYECKON CHUCTEME KOOPRMHAT
B KOMIBOTEPHOVW CHCTeMe KOOpHOMHAT
For ¥ = -150 To 150 Step 50

Graphl.DrawString{X / 100, drawFont, drawBrush,
X + 150, 80)
Naxt X
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For Y = 0 To 200 Step 50
Graphl.DrawString ({¥Y - 100) / 100, drawFont,
drawBrush, 150, 180 - Y)

Next Y

'NMpeobpasopaiie KOMIBOTEDHOM CHCTEME KOODIMHAT
'BE MaTEMaTHYECKYK CHCTEMY KOOPOMHAT
Graphl.ScaleTransform(l, -1} ‘lloBopor ocmu ¥
Graphl.TranslateTransform(150, =100)

'Coshr no ocaM X um Y

'PuCcoBaHME OCEH MaTeMATHYSCKON CHCTEMH

' KOOPRMHAT

Graphl.DrawLine {Penl, -150, 0, 300, 0) 'Oce X
Graphl.Drawline (Penl, 0, =100, 0, 100) 'Oce Y

For X = =130 To 150 Step 50 'Baceuwxsr Ha ocm X
Graphl.DrawLine{Penl, X, -5, X, 5}

Next X

For Y = -100 To 100 Step 50 'Saceuwxir Ha ocu Y
Graphl.DrawLine{Penl, -5, ¥, 5, Y}

Next ¥

'Fpadux dysKHZ

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

4, 3anyCTATH NPOEKT HA BHIIOJI-
HeHHe B HIeJKHYTE 00 KHOIIKe
T'pagux.
T'paduk GyHKINU Tepeceraer
ochk X TpM pass H, cJAegoBa-
TeJAbHO, YPABHEeHNE HMEeeT TPH
Kopra. Ilo rpadmxy rpyGo
NpuCAHKEHHO MOMKHO onpe-
AeJNTDb, 4TO Xy = -0,9, x,=0
H x3% 0,9,

Puc. 5.2.1. MNMpoexr
«[paduueckoe peleHue
YpaBHEHWURA®

Mpoexr sMpapuueckoe pewieHne ypaBgHeHHA»
XPANWTCR B Nanke Windows-CD §35°
NMKTOVB2005\Mpadnueckod pelueHne YPaBHOHUA)
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IIpoerxr «I'padmaeckoe pemenHe YpaBHe-
{a HEf» B 3JeKTPpoHHHIX Tabimmax Microsoft
i Excel u OpenOffice.org Calc )

1. B onepaunonuoit cucreMe Windows 3anycTHTE 2JeKTDOH-
Hpte Tabaunm Microsoft Excel komampmolt [IIpozpamavi-
Microsoft Office-Microsoft Office Excel]l man snextpo-
ERHe Tabmunom OpenOffice.org Calc komanpoi [IIpozpan-
»moi- OpenOffice-OpenOffice Calc].

Wm:

B OIEPALMOHHOMN cHcTeMe Linux 3anycTHTE 2JIeKTPOHHLIE

rabmunst  OpenOffice.org Calc xomampaoit [IIpozpamsn:-

OpenOffice-OpenOffice Calc).

Jdna rpaduuecKoro pemieHUsT YPABHeHHMS NpPeICTABHM
GyRROUIO ¥ = x? ~ sinx B Ta6nuanoit dhopme.

2. B nuanason aueexk B1:P1 (puc. 5.2.2) BBecTH 3HAYEHUS AD-
rymenTa dyuxnun or —1,4 no 1,4 ¢ marom 0,2.

3. B aueiiky B2 spegem dopMyny BuMHCASHHA 3HaMeHHl
dyaxoun =B1"3-SIN(Bl) n crommpyeM €€ B AHANABOH
aueer C2:P2,

TH A L B T D E Rl B R 1004 [ KL ML P

Kl X -1,4]-1,2]-1,01-0,8/-0,6/-0,4|-0,2/0,0| 0,2 04| 0,6 0,8]1,0{1,2|1,4
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]-6,2[0.2]0.8[18

Pwc. 5.2.2. TaGnnunoe npeacrasnenne dyHkumm y = x* - sinx
4. Ina rpy6o npuaumxeHHOro onpefefieHns KopHell ypaBHe-
HUA DOCTPONTE gHarpaMmy Taoa Ipadux.

“Elsa. MocTpoeiine auarpams M rpaduxos
Ly e

P — —— -
1
i

[} 10 12 1|l

Puc. 5.2.3. Pewenne ypasHEHUA NyTeM NOCTPOSHUA
DVarpaMmb TMna fpagux




Ipaxrasccxne padorsl x raave 5 283

5. I'padnr bynxoum nepecexaer ock X TpH pasa H, cleaosa-
TeNALHO, YPABHERNe HMEET TPH KODHA.
IIo rpapurky OpMOIHIKEHHO MOXXHO ONPEAeNHTh, 4YTO
x;=0,9, x,=0ux3=0,9.

Mpoexr «Mpaduueckoe pelieHHe YPaBHeHUM»
xpanuuTes 8 Gaine Model.xls Windows-CD [
B nanxe .\HKT9\Model\

MNpaxTtuyeckasn pabora 5.3
NpoexT «Pacnoanasanne yao6peHunit»

AnmmapaTeoe n nporpaMMHoe ofecreuenue. Komnsiorep ¢
YCTAHOBJIEHHOH onepanmuoHHolt cucremoit Windows.

Ileas paGorel. HayauTsea co3AaBaTh KOMOBIOTEPHEIE MOAe-
MM 9KCOEPTHHIX CHCTEM HA A3HIKe 00heKTHO-OPHeHTHPOBAHHO-
ro oporpaMMmpoBannd Visual Basic.

3aganue. PaspafoTaTs DIpoeKT, B KOTOPOM HeoGXoAAMO CO-
304TH SKCHEPTHYIO CHCTEMY pPAcOO3HaBaHMA yAoOpemmii, Bam
AaTca yioO0peEnaA, XHMHYeCKHe PeAKTHUBEI H cIpaBouYHas tab-
JANIA 00 BaanMoAelicTERIO YIoGpeHN ¢ HEKOTOPHIMHE PeaKTH-
BAMH H OpPEAJIATAeTCA PACHOSHATH KaXAoe H3 yaoGpeHnii.

@ IIpoerT <«PacnosnaBanme ynobpenuii» Ha A3BIKe
O0bEKTHO-OPHEHTHPOBAHHOIO  NPOTrPAMMEPOBAHKA
®# visual Basic 2005

1. B onepanmonHoii cucreme Windows 3anyCTHTB CHCTEMY
ofbeKTHO-OPUEHTHPOBAHHOTO NporpamMupopamna Visual
Basic 2005 womampolt [IIpozpammui-Visual Basic 2005
Ezxpress Edition].

Tlepemii mar B xcIepTHOI CHCTEMe PACTIO3HABAHHS PEAH-
ayeM ¢ noMonIblo coBsITHIIHON nponeAypr. lna pealusanuu
APYTHX ILIAr0B CO3AAAHM YeThpe o6liue MpoueAypHL.

CoananmM rpadmaeckuit marepdeiic mpoexTa.

2. llomecTnTt Ha bopMy (cM. pue. 5.3.1):
e cImMcOK ListBoxl, B KOTODHIE OyAeM DOMeIaTh pedyib-
TATHl PACNO3HABAHMS (HA3BAHUA YAoOpeHwnit);
s KHONKY Buttonl ana sanycka o6paGoraura cobrITHA.

B cofmTuiipoii m ofImEx Oponeaypax 3aJaBAThL BONPOCH M
PearmpoBATH HA OTBETH] HOJAR30BaTe I yaeM ¢ HCOOJIL30BAHH-
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eM GPyHRIHHN MsgBox () . JInanorosoe okHO GYHRIUU GyaeT co-
AepxaThs BOIPoC, KHonkH Ja u Hem u nudpopMalHoOHHBIIE 3Ha~
YOK O THUNe coolimeHusa.

<=1 4.5, OyHKUMH B A3bIKaX OSLeKTHO-OPHAHTUPOBAHHOTO
M ANTrOPUTMUYECKOTO NPOTPaAMMHPOBaHNA

HoGapnenue HaspaRRH yAoOpeHil B OKHO CITHCKA PeaTu3y-
eM ¢ MMoMombio MeToa ITtem.Add{).

Ilepsyio pASBHUAKY »KeHepTHOH cHcTeMB (ycaosue Ilpu
ésaumodeiicmeuu ¢ H oS80, avidernemes Oypuiil 2a3) peannsyem
B dopme cOORITHIIHON NpoNeAYPRl, KOTOPAsa COAEPHHT BhISOBKI
obmux npoueayp Menouwl {) U Conk ():

3. bim A As Byte

Private Sub Buttonl Click(..)

A = MsgBox("[lpu B3aMMOOeNCTBMM C CepHOMA

KMCNOTOM BHuenAerca OypHi ras?", 36,

"Mlepeuit BOOPOC®)

If A = 6 Then lenouwnl{} Else Conm ()}

End Sub

JIna pacnosxapanusa yaobperuit neppolt rpynnel (1-ro n
2-ro) cospagmm obinyio mpomeAypy Menousl () (yeaorue Ipu
63aumMo0eiicmauu ¢ pacmaopom Werovl owyaemcs 3anax
amMmuaKa):

4., Sub Menouwl ()

A = MsgBox("lpum B3aAMMOIENCTBMM COC MEJIOYED

ocumymaeTcAa 3anax ammmaka?™, 36,

“"Bropo# Bonpoc")

If A = 6 Then ListBoxl.Items.Add

("1.AaMMuauHaa cenuTpa®)
KElse ListBoxl.Items.Add
("2.Hatpuepan cemmTpa")
End Sub

Jna pacnozeaBanua yaobpernii BTopoil rpynnsl CHAYAAA
HeoOxoAHMO cO3JATE OOMYIY HPOHEAYPY Conw ()} (ycmoeHe
ITpu esaumodeiicmeuu ¢ BaCl, etnadaem Gerviilt 0cadox), Ko-
TOpaf COJNePXHAT BHI30OBR 00mMUX npoueayp Dencus2 (} H
BrewHn?t Bupn():

5. Sub Conse ()

A = MsgBox (“IpH B3aMMOHEHCTBMKM € COJNLD

BHOagaeT Oenwit ocamox?", 36, "Bropoit sonpoc”)

If A = 6 Then Oenows2(} Else Buemwwmit_bBuz()

End Sub
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Ona pacnospapanus 3-1o ¥ 4-ro yacbpenuii cosaaTs obIyio
opouenaypy lenous2 () (yeaorme ITpu azgumodeilicmeuu ¢ pac-
MEoPOM WeAONY OWYWAemes 3anax aMMuaca):

6. Sub IenouwZ ()

A = MsgBox ("lpM B3AUMMOOEMCTEWMM CO MEJIOYUBLK

owywaeTcAs 3anax ammmaxka?", 36, "Tperuit Bonpoc®)

If A = 6 Then

ListBoxl.Items.Add({"3.CyncdaT ammonua")
Else
ListBoxl.Items.Add("4.Cynepdochar")

End Sub

Jna pacnossaBaHus 5-ro u 6-ro ynobpenmii cosgaTs o6y
opouegypy Buemuiit sunm()} (ycioBue Bruewinuil 6ué — poso-
8uie KpuUCManiot).

7. Sub BxemHMli_BMA ()

A = MsgBox("PosoBume xpucrammm?", 36,

"TpeTuit sompoc™)

If A = 6 Then

ListBoxl.Items.Add{"5.CuneBHURMUT")

Else ListBoxl.Items.Add{"6.KamuiiHaa cosab"}

End Sub

KomnsioTepasrii sxcnepuMent, PaGoTa ¢ sxciiepTHoil cHe-
TeM0i NOoSBOAAT Gostee 3dMpeKTHBHO CILIAHAPOBATE K NIPOBECTH
pacnosHaBaEHe YAOOpeHHI B mpomecce BHNOJHeHHs aabopa-
TopHOHK PafOTH DO XHMHH,

8. BaoycTHTL OpPOEKT IHen- - g
YKOM 0 KHomke Pacnos- FERIIRS
Hamb 1.Ammnaunas cenuipa
SKCIT .pfrnail CHCTEeMA q- 2.HaTtpuesan cenuTpa

Heue cTe Ha 3.Cynedrat aMMOHWA

HeT 38JaBATH BONPOCH!, HA 5 CHNLBAHAT
KQTOpEE HAAD OTBCTATH Ha 5.KanviiHans conb
OCHOBE TPOBOSHMMBIX XUMH- 4.Cyneptocdar
YeCKAX OOBTOB. IIponenars —
OpOUEAYPY PACHO3HABAHKA PaciiosHate
AJIA KA AOro BeIOECTEA.
B pesyarTaTe B OKHO CITHC- Puc. 5.3.1. Pesynbrarsl
Ka 6yayT BHIBeAeHEI HAZEA- pacnoaHaBaHWa yRoGpeHni

HHMA Beex yaoOpennit.

Mpoexr «Pacnoanapanue yaoSpenniin
Ha n3uike Visual Basic xpanurcs B nanke  Windows-CD [I3F°
LAIKTS\WVB2005\Pacncssasande yaoGpennitl
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MNpoexr <Moaenu cucTem ynpasneHua»

AunapaTHoe H HporpaMmuoe ofieceyenne. KoMnniotrep ¢
YCTAHOBNCHHOH onmepanuonnoil cucreMoit Windows.
Iens patGorsi. HayauThecA CO3AABATE KOMIIBIOTEPHBIE MOZE-
JH CHCTEeM yHparjeHua Ges ofpaTHoi cBazu, ¢ o0parHoil cBA-
3LI0 UM aBTOMaATHYecKoit 06paTHOH CBASLI0 HA A3SLIKE 0GBEKT-
HO-OpHeHTHPOBAHHOIO mporpaMMupoBanus Visual Basic.
3ananme. PaspaGoraTh DIPOEKT, B KOTOPOM YIPaBJIAEMBIM
o0beKTOM OyZeT TOUKA, KOTOPYIO Ynpasaawiui o6sexT (Moan-
30BATENAD) AOMMKEH NEePEMECTHTE B IEHTP MHIIEHN (OKpYXKHOC-
TH). IIpAMoe yIpaBTeHHe N0} eHHEM TOIKH §yaeM IpOA3BO-
OHTE TYyTeM HAXATHA HA KHOMKH, KOTOPHIE INepeMemaloT
O0BeKT BJeBO H BIPABO, BBEPX M BHH3. PaccMOTpHM TpH BapH-
aHTA:
1) oflpaTHAA CBA3E OTCYTCTBYET, TAK KAK TEKYIIHE IOJOMKe-
HHA TOYKH B IPOLecce YOPABICHHA HeBHIHMEL;
2) ofpaTHaa CBASL NPHCYTCTBYET, TAK KaK TeKYIIHe IOJIOXKe-
HHUSA TOYKH B Ipollecce YIPABNESHNA BHAUMBI;
3) aBToMaTHYEeCKAR O0pPATHAA CBASH NPHCYTCTBYET.

Qf IIpoexT «MoaeaH cHcTeM YNpPaBIeHHA» HA A3LIKe

o/LEKTHO-OPHEHTHPORARHOIO IPOTPAMMHPOBAHNS
'ﬁ Visual Basic 2005

1. B onmepanuonnoil cucreMe Windows 3sanycTHTE CHCTEMY
00 LeKTHO-OPMERTHPOBAHHOIO OpOrpaMMupoBaEna Visual
Basic 2005 xomanpoit [IIpozpammw-Visual Basic 2005
Express Edition].

Bapuanr 1 ¢«CucreMa ynpasienus 6e3 oSpaTHOi cBasm»,
Jna coggaaua rpadudeckoro uuTepdeiica MPOEKTA TOMECTHM
na dopmy (puc. 5.4.1):

2. ¢ rpaduueckoe moye PictureBox1, mo koTopoMy GyaerT me-
PEMEMATECA TOUKA;

» KHOOKY Buttonl pana samycka ofpafoTaHKa cob0bITHA,
PEATH3YIOIIEr0 BHIBOJ MNEePBOHAYANBHOI'O NOJNOMKEHUA
TOYKH ¥ MHINICHH (OKPY)XHOCTH);

s JeTRIpe KHOOKM ButtonZ, Button3, Buttond m Buttonb
ANA YIPaBJIeHHA JBHIKEHNEM TOUKH;

¢ KHOOKY Buttoné mua samycxa ofpafoTumea cobHITHA,
pPeaAnH3YIIEero BhIBOA KOHEYHOrO MOJOKeHNA TOYKHK,
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8. BugeanThs 00beKT PictureBoxl H ¢ ODOMOILILIO AHANOIND-
BOro OKHa Caoiicmea yCTAHOBHTDL IJ1A CBOMCTBA Size 3HA-
yeHnne, HanpuMep, 200;200.

CoszmaguM o6paGoTank cOGRITHA, PeaJH3YOMIEro pHCOBA*
HHMe B rpadMueckoM IoJe TOYKH (yNpaBildeMoro ofbexrta) M
OKPYXHOCTH (MHIIEHH).

Hpn xaxgoM zanyeke obpaborunmka co6uiTna 6yaem puco-
BATH TOYKY C PA3JHYHBEIMHA KoOpAMHATAMH. Ciyualianie saave-
HHA KOOPAMHAT IOJYIHM ¢ MOMOMLIO onepaTopa Randomize ()
u ¢pyarumMT Rnd (), KOTopaa reHepHpyeT cayualfHble yucaa B
mHTepBade 0 < X < 1. HauanbHbie KOOPANHATE TOYKH JOJIHHEI
ObITh 384AHEI NEJLIMHA TUCJAMU H COOTBETCTBOBATL PA3MEDAM
rpadpuuecKkoro moyaa, T. €. 0 < X <200 m 0 £ Y < 200. [Moaromy
sHavenus ¢yaxkoma Rnd () Heobxoaumo yeeauunts B 200 pas n
BHIAGAHTh OEJYI0 YACTL YHCAA ¢ MCIOOJAbL3OBAHHEM (GyHKITUH
Int().

Jina pucoBanusa B rpaddecKOM II0Je TOMKHA H OKPYKHOCTH
HCIONB3yeM rpaduaecKHe METOIbL,

4, Dim Graphl As Graphics
Dim Penl As New Pen(Color.Black, 3)
Dim Brushl As New SolidBrush(Color.Black)
Dim ¥, Y As Integer
Private Sub Buttonl_Click(.)
Graphl = Ma.PictureBoxl.CreateGraphics{)
Graphl.Clear (Color.White)
Randomize ()
X Int (Rnd{} * 200)
Y Int{(Rnd{) * 200)
Graphl .DrawEllipse (Penl, X, Y, 2, 2)
Graphl .FillEllipse(Brushl, X, Y, 2, 2)
Graphl .DrawEllipse (Penl, 90, 90, 20, 20)
End Sub

it

L]

YeTripe 06paboTunka cobrTHI MepeMellleANA TOYKHA BAEBO
¥ BIPABO, BBEPX M BHH3 AOJIKHEL O0eCIIeYNBATH COOTBETCTBYIO-
IOMe H3MEHEeHNsT KOOPAUHAT TOYKH. B KoMnbioTepHOM cHCTeMe
KOOpAWHAT JNAA NMepeMellleHHA BJEBO KOOPAMHATA TOYKH X
HOMPKHA YMEHBINATLCHA, A AJIA NlePeMellleHUs BIPABO YBEJIHYH-
BaTheA. JIAs1 nepeMeINeHnA BHU3 KOOPAMHATA TOYKH ¥ ACMIKHA
YBEeIMYHBATLCH, 8 AJIf NepeMeleHHs BBEPX ~— YMeHBIIATbCA.

O6paTHada CBA3EL JOIKHA OTCYTCTBOBATD, IIOITOMY TEKYIIHE
MOJIOKEHWA TOYKH He 6yayT orobpamarbes B rpatdmieckoM
noJe.
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Hanpumep, ofpaGoruni cofSmrHa nepeMellleHHA TOUKH
BJIeBO OYAeT CAeyIOLIMM:
5. Private Sub Button4_Click(..)

X = X - 1

End Sub

BoaMOXHOCTE YBHAETL Pe3yJLTATH YOPaABJIEHEHA, T, €, OO~
Iajga TOYKA B UeHTD MHUNIeHH WIX HeT, ofecneausaer o6pabor-
UK COGHTHS BRIBOAA KOHEUHOTO NMOJOKEHUA TOUKH:

6. Private Sub Buttoné Click(..)

Graphl ,DrawEllipse(Penl, X, ¥, 2, 2}

Graphl .FillEllipse(Brushl, X, ¥, 2, 2)

End Sub

7. SanycTHETS NIPOEKT H AJA BHEBOAA IEPBOHAYAJBHOTO IOJO-
JKeHUA TOUKH U MHIIEHH INeJKHYTD IO KHONKe Muuiers u
moukxa.

IlemaxaMy OO0 KHOINKAM YIOPABRJCHHA HATPABJCHAA Hmepe-
MeIleHHA TOUKH {KHOMKH €O CTPEJIKAMH) HOCTAPATHCA Ile-
PEMECTHTDL TOYKY B LEHTD OKPYIKHOCTH.

IMenxayTe 00 KHOOKe Pezyavmam, VIpaBIeHHE TMepeMe-
IeHueM TOUKY OPOHM3BoAUTCA Oe3 o6paTHOM cBA3H, IIO2TO~
My IIOIACTL B NEHTP OKPY;KHOCTH AOBOJBHO TPYAHO.

Puc. 5.4.1. Mogens cHCTeMbl ynpaenerna 6e3 06paTtHoil Ceasu

Npoext «¥npasneHnn Ges obpaTHoit cBA3MU»
Ha A3uke Visual Basic xpanuTen B nanxe Windows-CD W
SKTHVB2005\Ynpaesnexne Gea ofpatHol casam)

BapuanT 2 «CucreMa ynpasienus ¢ o0paruoii caasnior. 3a
OCHOBY BO3BLMEM IIPOEKT «¥ OpaBjeHue §es oOpaTHOH CBABH».
Tl ocymiecTBaeHnA oSpaTHoli cpA3y OyieM pUCOBATE TEKYIIee
T0JI0eHNe TOUKH B I'padUuecKoM Mmose, & TAKKe BHBOAKUTE Te-
KyIOQHe KOODAMHATEI TOUKHM Ha HagnucH (pnc. 5.4.2).
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8, IloMecTHTE HA POPMY ABE METKH Labell n Label2 And BHI-
BOJA TEKYIOUX KOOPAHWHAT TOYKH,

B nporpaMMabIe KOAR 06paGorinkoB cOOMTHIT TepeMee-
HHA TOUYKH AC0ABMM CTPOKH PHCOBAHHA TOIKH H BHIBOLA HA
METKH ee TeKVIIHX KoopAHHaT. O0padorTankr coSnrTua mepeMe-
IIeHUA TOIKHM BJIEBO NpUMET BUA:

9. Private Sub Button3_Click(..)

X = X -1

Graphl,DrawEllipse{Penl, X, Y, 2, 2)

Graphl.FillEllipse (Brushl, X, Y, 2, 2)

Labell.Text = X

Label2,.Text = Y

End Sub

*L YnpasncHile ¢ oﬁpa'mol, = ]CI'!I

Puc. 5.4.2. Mogenb cucTeMbl ynpaBneHua ¢ 06PaTHON CBA3LIO

10. 3anycTUTE HPOLKT U OCYIIECTBHTE HONAAAHNE TOYKH B MH-
1I0eHb, HAMEINIY) KOOPAMHATH IEHTPA OKPY:KHOCTH
(100,100).

Jlerxo yOeAMTBHCA, YTO HCNONAL3OBAHHEe o0paTHOH CBASH
ofecreunBaeT yBepeHHoOe oNafaEne TOYKHY B NEHTD MUAIIe-
HH.

MpoexT «YnpaeneHue ¢ 0GPATHON CBA3LIOH
Ha asuike Visual Basic xpawurca B nanke Windows-CD I3
HIKTRVB2005\Ynpasnenwe ¢ oSpaTHOU CBA3LIOY

Bapuant 3 «CucreMa ynpaBieHHS ¢ aBTOMaTHYeCKOR 00-
paTHofi ¢BH3EI0». 3a OCHOBY BOShMEM MPOEKT ¢ YIPaBJCHHE C
ofpaTraoM CBA3LIO.
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¥6epem us rpabdhuueckoro HHTepdeiica;

11, » veThlpe KHOONKH Button2, Button3, Buttond H
Button’ ana ynpaBneHHSA ABHMEHEEM TOUMKH H KHOOKY
Buttoné, BRBOAAOIVIO Pe3VJILTAT,

ITomecTM Ha rpaduueckuit HETEpdeiic:

12, ¢« KHOUKY Button2 Ana co3AaHHA ABTOMATHYeCKOH obpaT-

HOW CBS3H.

JlnA ocyoiecTBIeHAA aBTOMATHYECKOH 06paTHOIM CBASH HC-
DONB3YEeM KOPPeKTHPOBKY KOOPAHHAT C HCOOJIB30BAHHEM
HHCTPYKIHH BEGOpA Select Case.

O6paboTyur cOOLITHA, PeAH3VIOIHNA KOPPeKTHPOBKY IIO-
JNOM(eHHA TOYKM, IPDHMET BHJA:
13. Private Sub Button2 Click 1{..)
X2 = 100
Y2 = 100
'ABTOMATHUECCKAS KOPPEKTHUPOBKA KOOPIOMHATEH X
Select Case X2 - X1
Case Is > 0
X1 = X1 + 1
Case Is < O
X1 = X1 - 1
Case Is = 0
Xl = X1
End Select
"ABTOMATHHUECKAR KOPPEKTHPOBKAa KOOpAMHaTH Y
Select Case Y2 - Y1
Case Is >
¥l = Y1 +
Case Is <
¥l = Y1 -
Case Is
Yl = Yl
End Select
Labell.Text = X1
Label2.Text = Y1
Graphl.DrawEllipse{Penl, X1, Y1, 2, 2}
Graphl.FillEllipse(Brushl, X1, Y1, 2, 2}
End Sub

]

OO L©

14. BanycTUTE IPOeKT H Ha)kaTueM Ha kHonky Hlar ocymecr-
BHUTH NONAZaHHE TOUKH B MHIEHb, HMEIOMYI0 KOOPAHHATE]
meHTpa oKpyxHOocTH (100,100) (pue. 5.4.3).
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“[ Ynpasnenue c astomatiueckoi 06
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Puc. 5.4.3. Mogenb CHCTEMBl YNPABASHUA
C aBTOMATU4ECKOH OBPaTHON CBABLIO

MpoekT «YNpasnexHe ¢ ABTOMATHUEGCKONM
CBASLIOY
Ha asuixke Visual Basic
XpaHMTCA B nanke Windows-CD 33~
LAIKTSWB2005\YnpaeneHwe
€ agToMaTuyecKoi ofpaTHOW CBA3LIOL




OTBeThl M peweHnn

K 3afilaHMaMm

AN CaMOCTOATEeNbHOIO
BbINOJIHEHUA

Fnasa 1. Kogpuposauune n 06padotka rpadpuueckoin
U MyNsTUMEeaUiEHOR i opmaunn

1.1.0TBer Nt 2,
1.2, 100 6uToB.
1.3. 100 GaiiTos.

1.4, Paspemaromasd cuiocobHocTs ckagepa 1200 dpi (dot per inch —
TOUeK Ha JO0HM) O3HAYAET, YTO Ha OTpe3Ke NnMuHo# 1 mioiim
ckaHep coocobeH pasauaAaTh 1200 Touek.

TlepeBegeM paspellaiOmyIo CIIOCO0HOCTE CRAHEDA H3 TOYSK HA
Arotiv (1 mofiv = 2,54 ¢cM) B TOYKH HA CAHTHMETP:

1200dpi: 2,54 ~ 472 Touer /cm,

CrnenoBaTe/EHO, pasMep H306paKeHHUA B TOUKAX COCTABHT
4720 x 4720 royek.

Of111ee KOMAIECTBO TOMEK H300parkeHI S PABHO;

4720-4720 = 22278 400,

HagopMamuoHHE 00beM raiina pasen:

24 6ura- 22 278 400 = 534 681 600 6ATOB ~ 64 MGaiiT,

1.5. BripasuM pasMep AUATOHAIH B CAHTHMETPAX:
2,64 cm/mio#iM - 17 moiimoB = 43,18 ¢,
¥ craHAAPTHEIX MOHHTODOB COOTHOIIEHHE MeXAY BhICOTOH M
IIHPHACH sKpana pasro 0,75,
Onpeaeanm mupuHy 3xpana. I1yeTs NIMpARA SKpaHa pasHA L,
Torga peicoTa pagHa 0,75L. Ilo TeopeMe Ilndaropa umeem:
L?+(0,75L)%= 43,182,
1,5625L%~ 1864,5,
L?=1193,
L= 34,5 cmM,
KoamgecTBo ToYEK 0 MIHPUHEE 3KPAHA PABHO!
345mm : 0,28 Mm=1232.
MakcHEMAIBHO BOSMOKHEIM DA3PCHICHHEM 3KpAHA MOHHTODA
Apngercd 11562 x 864.
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1.6. HrnToncHaHOCTL Ga30amX URETOR
User KpacHui Senexpil Courmii
HepHuil 00000000 00000000 00000000
KpacHuii 111111 00000000 00000000
3eneHuit 00000000 1111111 00000000
CHHMiA 00000000 00000000 IRRRARRAI
FonyGoi 00000000 ERRARRRR 11111111
MypiypHoiiA 11111111 00000000 1111111
HKentoi 1111111 11111111 00000000
Benbit 1111111 ARRRARAA LARAREN]
1.7,
User PopMUpPOERHHE UEETE
Benuiti C=0,M=0,Y=0
KpacHuid Y+M=W-8B-G
3eneHuIi Y+C=W-8-R
Curmi M+C=W-G-R
onyGo# W-R=G+B
NyprnypHbi W-G=R+5
XenTein W-B=R+G
1.8.O0rBeT N 4.
1.9.Oreer Nt 8,

1.10, a) 8 6uros - 8000 ¢ - 10 ¢ = 640 000 6uToB = 78 K6aitr;
6) 16 6uroB- 48000¢™!-10c 2 =15 360 000 6urop =

= 1,8 MGaiAT.

1.11. HadpopManmornkii obneM auckers 512 aliton - 2847 =
= 1457 664 Gaiiros = 1423,5 KGaiir.
a) Hudopmanuoanslii ofbeM 1 cekyHABI 3ByKoBOro daiina
HHABKOro Kadecrsa; 8 6uros - 8 000 ¢! = 64 000 6ur/c =
= 8 000 Gaiit/c = 7,8 K6aiir/c,
JmATeabHOCTD, YMEIIANINAACT HA ZHCKeTe:
1423,5 K6aiit : 7,8 K6ajir/c = 182, 5§ ¢ = 83 MHHYTHI.
6) MEpOpMADHOHHLIN 065eM 1 ceXyH/bI 3BYKOBOTO (haiina BI-
coxoro Kadecrna: 16 6uron - 2 48 000 ¢! = 1 536 000 6ur/c =
= 192 000 Gaiir/c= 187,5 Kbaiir/c.
HAANTeNsHOCTE, YMeIIAIIODAACH HA AUCKETe!
1423,5 Kéaiir ;: 187,5 KGaiit/c = 7,6 ceXyYHARL.



284 OTReTH] N pemeNHs X J4XANSNM AR CAMOCTORTOALMOTD BEUTOIHOHNS

Fnasa 2. KoauposaHne U 06paboTKa TexcToso#H
uHpopMaLn
2.1. 4000 Gaitros.

22.N=2 = 256=2" = I=86uwros; I, =86uros-100=
= 800 6arroB = 100 GaifToB.

N=23" = 65266=27 = [=166nToB; I.= 16 Gmros - 100 =
= 1600 6uros = 200 6aiiTos, rae I, — naPopmanEOHHAN
eMKOCTEL COOOMEH A, HAGPAHHOTO NIOJIB30BATEIIEM.

2.8, INoayxHpHEIH KYPCHB, TIOTYEPKHYTHIA.
2.9.0TeT N2 1,
2.10.OrreTr N0 4.

masa 3. Koguposanue n o8paboTka Yucnosoi
uHpopMaLlun
3.1. 3,14,,=3-10°+ 1-107! + 4-10°2,
10,1, =1-21+0-2°+1.271,
3.2. B10pa3, s 2 paaa.
3.3. 2,
3.4. 2,10.
3.6. 1010, + 10,=1100,.
1010, — 10,=1000,.
1010, - 10,=10100,.
1010, : 10,= 101,.
3.7. IlepeBegeM jfecATAYHOE WHCAO B JBOHYHYI0O CHCTEMY
CYHCICHHA:
10,,=1010,.

IIpeacraBuM ero B KOMIBIOTEPHOM (pOpPMATE IEJOT0 HEOTPHIA-
TEJBHOrO YUCJIA:

0 0 0 0 1 0 1 0

IlpeacTaBuM eT0 B KOMOBIOTEPHOM GOPMATE LEA0TO INCAA CO
IHAKOM:

3Hak Yucno
o [o{o|oflofoflof[olofo]efo|[1]of1]0

3.8. B2, A1:A2, D1:E2, A4:C4.
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3.9. =A1+B1,=A3-B5, =C1*C2, =A10/B10.

3.10. 8, 6, 21. JInct 3adarue 3.10 B daitne . \IKTNCalc.xls
A Windows-CD.

3.11. 18. Jincr Sadanue 3.11 B daiine . MKTNCalc.xls
Ha Windows-CD.

38.12. 2, JTucr 3adanue 3.12 B paitne MKTACalc.xis
Ha Windows-CD.

Fnaea 4. OCHOBLI ANTOPUTMU3 ALK W OOBLEKTHO-
OPUEGHTHPOBANHOrC NPOrPaMMHUPOBAHNSA
urnasa 5. Moaenuposanue n popManuzauma

IlpoexThi, PpaccCMOTpEHHEIe B TJIABAX, XpaHATCA
Windows-CD B cleayomux mamxkax:

¢ B dhopmare OpenOffice.org Basic 3 manxe . MIKT9\Basic\;

¢ B (popmare Gambas B nanre . \MKTHGambas\;

HA

e B dopmare Visual Basic 2005 Express Edition B namxe

NIKT\WVB2005\.

B nporecce BRIIOJHEHEA TPOOKTOB Ha AILIKAX OOEeKTHO-OpH-
eHTHPOBAHHOTO NporpaMmuposanua Visual Basic 2005 Express
Edition u Gambas nomxHa npouasoAUTECS 3aNNCE MHGOPMALNH HA
auck. IloaToMy HeoBxomaMO mepef 3aNYCKOM IPOCKTOB CKOIHMDO-

BATH NANKH nNpoekToB ¢ Windows-CD Ha xecTRUH Anck.
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