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PekoMeHaauuu
Mo UCNONb30OBAHUIO y4ebHuKa

1. Yuebuux «HMudpopmarnka u UKT-10. IIpodusbHblf ypOBEHE»
obecrneunBaeT U3ydeHne npodunbHoro Kypca «HMubopmaTuKa
1 UKT» 8 10 Knacce Ha npouIbHOM YPOBHE B COOTBETCTBHM
¢ 00pa3oBaTeNbHBIM CTAHJADPTOM. Y4ueOHUK BXOJIUT B COCTaB
y4e6HO-NIPOrPaMMHOI0 KOMILJIEKCA, BKJIIOYAKIEro:

- YYeBHMKY O OCHOBHOM mixoubl: «Madbopmarnra uw UKT-8»
u «Mudopmaruxa u UKT-9»;

s yUeOHMKH [0 IPODPUILHOMY KYDPCY AJfA cTaplleil IIKOJbI Ha
f6aszosom yposxe: «Undpopmarura u UKT-10. Basoswrit ypo-
BeHb» 1 «Mupopmaruka u UKT-11, Ba3orriii ypoBeHb»;

o YUeOHUKHK 110 TPpOodUILHOMY KYDPCY AJA cTaplied IIKOJbLI Ha
npoduasurom yposHe: «HArtpopmarnra u HKT-10. Ipoduin-
HbIil ypoBeHb» U «Mubopmarrka u UKT-11. IIpobunpusii
YDPOBEHb» ;

« yueoHoe nocobue u CD-ROM no sjqeKTHBHOMY KYpCYy AJd
crapmeil mioasl «ccnenoBanve MHGOPMAIIUOHHBIX MOJE-
Jel»;

« MeTOZHUecKoe mocobue gira yuureneii «llpenoxaBanue Kyp-
ca «Mudopmarnka u UKT» B 0CHOBHOU U cTapIlle IIKOJE»;
+ Windows-CD, copepaxaluii mporpaMMHYIO NOAJEPKKY

Kypca, rOTOBbIe KOMIBIOTEPHBIC HPOEKTHI, pPacCMOTPEH-
HLIe B yUeOHMKaX, TeCThl U MeTOAUUeCKe MaTepHalbl /I8
yUYUTETEH;

« Visual Studio-CD (BeImycKaeTca Ho JHUEH3HH KOPIopa-
unu Microsoft), comepxaiiuii AUCTPHOYTHBEL CUCTEM G6R-
eKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHUS f3bIKOB
Visual Basic .NET, Visual C# u Visual J#;

« Linux-DVD (BeIycKaeTca Mo JuIeH3uKn KoMmanum Alt-
Linux), comepKamuil ONEepPanuoOHHYI0 CHCTEMY Linux u
IPOrpaMMHYE) TOLIEPIKKY Kypca;

e TurboDelphi-CD (BeImyckaeTcs I10 JHIEH3MH KOMIIAHWU
Borland), comepxxamuii cucreMy 00BEKTHO-OPUEHTUPOBAH-
HOoro nporpammupoBaHus TurboDelphi.

2. B npaxkTuueckux paboTrax yKa3aHO HeoOXOoguMoe IJs UX BbI-
TIOJHEHUS NporpaMMHoe ofecriederue, KOTOpoe oGo3Havaercs
3HAYKOM MPHJIOHEHH.

3. B yyeOHMKe MCNOAB3YIOTCA CCHLLIKKM Ha BHEIIHME HCTOYHUKU
urQopMmanuu (yuebuuxu, CD-aucku v Uureprer), a Taxxe Ha
maparpadsl ¥ TYHKTBI CAMOr0 YUYeGHHKA.

4. B TexcTe mocobus DPUHATHEL CJIEAYIOIHE BbIAEJIEHU:

- MIpudrom Arial BeIleeHEl UMeHA TIporpaMm, daiinor u Ux-
TepHeT-aJpeca.
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« IIpudToM Courier New BbIeJIEHEI IPOrpaMMbl Ha A3BIKAX
IporpaMMHEPOBAHUSA.

+ Kypcugom BhIZeIeHbl HA3BaHUA OHANOTOBRIX OKOH, IIYHKTOB
MEHIO H 3JIeMEeHTOB YIIPaBJIeH!A (TEeKCTOBBIX NMOJeld, KHOIOK
u T. X.) rpajuyeckoro maTepdelica OIepANMOHHBIX CHUCTEM
U HNPUJIOKEHHUH.

» IloMy:KMpHBIM HIPUGTOM BBIAEJIEHL! Baj)XHble TEPMHUHBI U
HOHATHA.

+ TloguepkuBanyeM BBIJEJEeHBl TEPMHHLBI, KPaTKoe 00bscHe-
HUEe KOTOphIX cozep:kuTcs B CiO0Bape KOMIBLIOTEPHBIX TED-

MHHOB.
5. Bavkyas wHQoOpManusa BblAeJeHA B TeKCTe,BOCKJIUIIATENbHBIM
3HAKOM, a QopMyJbl — LuGPOBEIM 0D03HAYEHUEM.

6. A63anbl, coreprralnye AOMOJHUTEIbHYI UHTEPEeCHYIO HHQPOP-
MAaIHIO, BbIAEJEHBl 3HAUKOM .

7. TIpoekTEI co31ai0TCA B cHCTEMaX OOBEKTHO-OPHEHTHPOBAHHO-
ro nmporpaMmmupoBanus Visual Basic .Net, Visual C#, Visual
J# u Turbo Delphi u xpanarca na CD-auckax Windows-CD u
TurboDelphi-CD.

8. llomosuEnTEeNbHBIE MATEPHAIbl ¥ HHTEPAKTHBHBIC TECTHI IJid
OPOBEPKM YCBOEHHUS MaTepmajla HaxogaTca B MHTepHeTe HO
agpecy: http:/iit.metodist.ru



naBsa 1

ApxuTteKkTypa KommnbloTeEpa
U 3awmuTta nHpopmauun

Windows-CD [5~

B IIpoiecce N3y4YeHHudA JAHHOU TeMBI PEKOMEHAOAYETCH yCcTa-
HOBUTL IIporpaMMHOe obecneuenue B OHepaI.II/IOHHOﬁ cucreme

Windows: ™
e IIPOrPAMMBI TECTUPOBAHHA KOMIILIOTEPA ‘:

SiSoft Sandra, CPU-Z, EasyTune, SIV; @f

¥
s (aitaoBriit meHemxep Total Commander; %
e apxmBaTop 7-Zip; B
v
e nporpammy 3anucu CD- u DVD-guckos: nB
DeepBurner;

e Gpayseps! Internet Explorer u SeaMonkey; @ 4
/,
e aHTHBUPYCHEIe IporpaMmbl: avast! u @ @’
Antivir Personal Edition; Ay
Ny

e MIporpaMMy VIaJeHMSA PEeKJAAMHBIX M IIMTHOHCKIX
nporpamm: Ad-Aware;

e OporpaMMy BOCCTaHOBIeHHUA cucteMel: CCleaner; @

e MesxceTeBolt skpan: Outpost Firewall. 'ﬂ

'ﬁ:\



10 Taasa 1

1.1. MarncTpanbHO-MOAYAbHbIA NPUHLNN
NOCTPOEHUR KOMNbIOTEPA

B ocHOBY apXHUTEKTYpbl COBPEMEHHLIX IEPCOHANLHBIX KOMIIBIO-
TEPOB IIOJIOMKEH MarucTpaJbHO-MOAYVJABHBIH HNPUHIUO. OTOT
OPUHLHUI IIpeJyCMaTpHUBaeT IIOCTPOEHMEe KOoMIbIoTepa u3 (YHK-
MAOHAJABHBIX OJIOKOB, B3aMMOIEHCTBYIOIIHX [TOCPEACTBOM OGIIIEro
kKaHana (KaHaj0B) — IIIUHLI, B coueTanuu ¢ OTKPBITON (0b6111eH3BE-
CTHOI) apXHUTEeKTYPOH 5TO HO3BOJAET HOTPeOHTeJ I cobmpaTrh Ma-
HINHY HYXHOM KOHQHUIypaluu.

Marucrpans BKJOYaeT B celd TPHM MHOTOPA3PsAHLIEC IIMHBL;
MUHY [OAHHBIX, LIMHY ajpeca W IIHHY YIPaBAEHHSI, KOTOPBIE
IpesCcTaBiA0T coDoll MHOLONpPOBOZHbIe AuHMMN (puc. 1.1). K ma-
TUCTpany MNOAKJIOYAIOTCA MIPOIECCOD U ONEpATHBHAA IaMATh, a
TaKXKe nepudepHHHBIE YCTPOMCTRA BBOJA, BBIBOJA M XPAHEHUS
nHdopManum, KOTophle 00MeHHUBaOTCA uHdopmaueii B hopme 1mo-
CAeIOBATENLHOCTEN HYJeHl # eIuHUI, PeaJu30BAHHBIX B BHIE
3JIEKTPHYECKNX MMIOVJbLCOB,

IMusa narabix. [lo sToil mmEe maHHbIE HEePelaOTCA MEXKIY
pasnnuHeIMu ycTpoiictBamu. Hampmmep, cuMTaHHBIe U3 OIepa-
TUBHOH NMaMATy SaHHELIE MOryT ObBIThL NepeJaHbl nporneccopy A of-
paboTKH, a 3aTeM NOJyYEHHBIE JAHHBIE MOTYT OBIThH OTIIPABIEHEL 06-
pPaTHO B ONIEepaTHBHYIO IaMATh IJA XpaHeHus. Taxum obOpasom,
JaHHBIE MO IINHE NAHHBIX MOrYT NepefaBaThCcA OT yeTpoiicTBa K
VCTPOHCTRBY wepe3 00JiacTHU OlepaTHBHON IaMATH.

PaspaaHOoCTs HWIMHBI AAaHHBIX OIpeAeNseTCs pPaspAIHOCTHIO
mpoleccopa, T. €. KOJMYecTBOM ABOMYHBIX pPaspANoB, KOTOPHIE
npoueccop odpabaTniBaeT 3a OOWH TaKT. PaspAgHOCTL IPOLECCOo-
POB IIOCTOAHHO VBEJINYHBANACH [10 MEPE PA3BUTUA KOMNOBIOTEDHOMH
TeXHUKH ¥ B HACTOfAILlee BpeMs cocrapiader 64 Oura.

1

Mpoueccop OneparuBHan namsaTb
WuKa ganHbix (8, 16, 32, 64 6uTa)
LWvHa anpeca (16, 20, 24, 32, 36, 64 6uTa) Marucrpanso
WinHa ynpaenexus

I | |

Ycrtpoiictea | [donrospemenHas|| YcTponcrea CereBnie
BBOAA namaTb BbiBOQA ycTpoicTea

Puc. 1.1. MarnctpansHO-MOAYNLHOE YCTPOMCTBO KOMIbIOTEPA
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ITuna agpeca. BeiGop ycrpoiicTBa uUnu A4edKH MaMATH, KyAa
[EePeChIAITCA MJIM OTKYOA CUMTBIBAIOTCA NaHHBIE 110 IUMHHE JAaH-
HBIX, NIPOM3BOAUT mpoueccop. Kampoe ycTpoiicTBO WK dueiika
omepaTHBHON TaMATH uMeeT CBOH ajapec. Afpec mepefaeTcs IO
aZipecHOM InpHe, IPHYEM CHUIHAJBI II0 Hell IepefaloTcs B OJHOM
HATIPaBJEHUY OT HOPOIeccopa K ONepPaTUBHOM NAMSATH U YCTPOHCT-
BaM (oZHOHAIIpaBJeHHAad IIMHA).

PaspsgHocTs HmIMHLI ajgpeca omnpelesnseT o0beM ajpecyeMOit
IaMATH, T. €. KOJHUYECTBO SgUeeK OIePAaTHBHON NaMATH, KOTOPbIE
MOTYT MMeTh YHHKAaJAbHEEIE afpeca. KonnuecTBo anpecyeMBIX Ade-
eK IaMATH MOYKHO DaccuuTaThk no dopmyse:

N = 2/, rne I — paspsagHOCTH UIMHLI agpeca.

PaspagmocTs mIMHLI agpeca IIOCTOAHHO yBEJAHYUBAJNACH U B
npoieccopax Pentium Extreme Edition cocrasasier 64 6ura. Ta-
KM 00pa3oM, KOJIMYECTBO afpecyeMbIX sSueeK IaMATH B TaKHX
IIPOILIeCCOpax pPaBHO:

N = 254 gyeex.

Hluua ynpaBirenusa. I[{o minHe yVipaBieHHsA TepegarOTCsa CHI-
HaJIbl, OIpefesdIolire xapakrep ooMesa nEGoOpMaLeld 10 Maru-
crpany. CUTHAJEBl YIIDABJIEHUS ONMPEAEeNAlT, KaKyI0 Omepamun —
CUUTBIBaHNE NJIU 3aIIUIChH I/IH(I)OpMaHIfII/I U3 namMAaATu HYXHO IIDOHU3BO-
IATH, CAHXPOHUSUPYIOT 06MeH MHPOopMaLMel Mex oy yCTPOHCTBAME
u T. I

Cucremuas nanarta. BaxkHeAmyM annapaTHBIM KOMIIOHEHTOM
KOMIIBIOTEpA fABJAeTcA cucTeMHada muarta (puc, 1.2, 1.3). Ha cuc-
TEMHOIl IJiaTe peaju30BaHa MarucTpaiab o0Mera wnHboOpMalnei,
MMeIOTCH pa3beMbl AJS YCTaHOBKY IIPOILIECCOPA, CIOTHL AJS yeTa-

wmery

v

Pasbvem anga

npoueccopa CegepHbIA MOCT

Pa3bemMbl (CnoTbl)
NSt Moaynein NamMsTv

Pasbembl tuuH PATA
CnoT WhHbt

AGP

CnoTsl WKHBI .
PC OXHBIA MOCT
Mukpocxema

uudposoro 3syka

Puc. 1.2. CuctemHas nnara
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MoRuTOpP MNpoueccop

Mpoexrop @
K AGP )
CesepHbin

Buaeonnarta WuHa namstn Onepatvenas
mocT NaMATe
\IPC' Express
CeTeBad kapra
BHyTpeHHWA Mogem
/\__T\ el CeTeroi apantep Wi-Fi
Xecrwe o (T2 = Socon mnars ]
CD-guckoBogps! HOXHBIN Yy
MOCT
DVD-auckoBoAas! usB  pwnTep
k\J SATA ) ~ CkaHep
Undposas kamepa
MuxpodoH PS/2 Web-kamepa
KonoHkv F:: 3syxosas / Moaem
MUKPOCXEMa

HaywHuvkn

Knasuatypa| || egg 1394 Uvdposan
Mbilib BuaeoxkamMepa

Puc. 1.3. Jlornyeckas cxemMa CUCTEMHON NNATbI

HOBKHU ONEPATHBHOH MaMATH, a TaKiKe KOHTDOJIJIEPOB BHELTHUX
YCTPOICTB.

IIponmycknas cnoco6mocTh. BricTponeiicTsue ycTpoiicTsa 3a-
BHCHT OT TaKTOBOI YaCTOTBEI TAKTOBOTO reHeparopa (OGBIYHO U3-
Mepsdercsa B Merareprax — MI'm) u paspaaHOCTH, T. €. KOJUYECT-
Ba OWTOB JAaHHBEIX, KOTOpHIE YCTPOHCTBO MOXKeT 00pabaThiBaTh
MM HEPeJaBATh OXHOBpeMeHHO (uaMepserca B 6urax). [lonoxun-
TeJbHO B YCTPOMCTBaX MCIOJb3yeTcA BHYTPEHHee YMHOMEHUE Ya-
CTOTHI C PasHBIMHU KO3a(p¢HUIIeHTaMU.

CooTBeTCTBEHHO, CKOPOCTh Ilepefayl HOAHHBIX (IPONYCKHAA
CIIOCOOHOCTB) COEAMHAMIOIMIMK 3TH YCTPOMCTBA IIHMH TakXKe KOJKHA
paznugathest. [Iponyckaas crmoco6HOCTh IMHEEL JaHHBIX (3MepAeT-
cA B OuT/c) paBHA TIPOH3BEAEHUI0 Pa3PAAHOCTH IIIHEI (M3MepaeTca
B 6WTax) M 4YacTOTHI IOuHBL (M3Mepsercs B I'm = 1/c¢):

Iponycknas cnocobrHocmb WUHbL =
= Paspsadnocmb wuHbt x Hacmoma wWurbL.

CesepHbIil M 10KHBIH MOCTBI. [[J1a COrNIacoBaHHUA TaKTOBOM
YA4CTOTHI M Pa3psSAHOCTH YCTPOMCTB HA CHCTEMHOH IIjgaTe yCTaHAaB-
JMBAIOTCA crHenuajbHble MHKpPocxeMbl (Mx Habop Ha3bIBaeTCs
YUIICETOM), BKJIOUAOINUe B ce6d KOHTPOJJIED ONepaTHBHOH ma-
MATHA ¥ BUeONaMATH (Tak HA3bIBaeMbIH CEBEDHBIH MOCT) U KOHT-
poJiep nepudepuiHLIX YCTPOCTE (FOXKHEIH MOCT).
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Yactrora nponeccopa. CeBepHuIll mocT obecneurBaeTr o6MeH
JaHHBIMH C IIPOIECCOPOM, ONEPATHBHON IaMATHIO ¥ BUAEOMaM#-
Th10. YacToTa npoleccopa B HECKOJIBKO pas Oojablne, 4eM 6azoBasd
yacTOTa MATHCTPANM (MHOTAA ee HasbIBaloT muHOM FSB or anra.
FrontSide Bus). Hanpumep, B HanbGosee OLICTPEIX KOMILIOTEpPAX
(2006 rox) wacrora muus FSB cocraBaser 266 MI'n, xosddunn-
eHT YMHOMEHHA 4YacToThl 14, clegoBaTenLHO, 4aCTOTA IPOLIECCO-
pa 266 MI'u x 14 ~ 3,7 I'Tm.

Cucremsasa mmaa. Me Xy CEBEPHBIM MOCTOM M TMPOIECCOPOM
JaHHbIE NEePefalnTCd 0 CHMCTEeMHOH IIMHE ¢ 9acToToH, KoTopad B
yeThIpe pasda 60abllle yacToThl mHEI FSB. Takum obpasoMm, mpo-
eccop MOJKET HOJIVYATL M IepefaBaTh AAHHBIe C 4acToToii 266
MI'm x 4 = 1064 MI'. Tax Kax paspALHOCTh CHCTEMHOU ITTHHEI
paBHa paspALHOCTH Ipoleccopa u cocrapiser 64 6mra, To Ipomy-
cKHAfA CHoco0HOCTL CHCTEeMHOM IIWHLI paBHA:

64 6ur x 1064 MI'm = 68 096 Mo6ur/c =
~ 66 I'bur/c ~ 8 I'Gaiit/c.

Illnra mamaru. OOMeH JAaHHBIMHU MeXJy IIPOIECCOPOM M OIe-
PaTMBHONX NAMATHI0 NPOUBBOAUTCH IO IIMHE DAMATH, 4acCTOTA
KOTOpO# MOkeT OBITh MeHbIlle, YeM 4acTOoTa IMIHHEI [IPoHeccopa.
HanpuMep, €acToTa IMIMHLI DaMATH MOYKeT COCTABIATH
533 MI'u, T. e. omeparuBEAA IAMATL HNOJAYUAeT JAaHHLIe B IBAa
pasa pexe, 4eM IIporeccop. Tak Kak paspALHOCTH IIHMHLI DAMATH
paBHA paspafHOCTR IIPOmeccopa U cocrasiasder 64 6burta, To npomy-
cKHaa cnoco0HOCTh INUWHBI IaMATH PaBHA:

64 out x 533 MI'm = 34 112 M6ut/c =~
~ 33 I'bur/c ~ 4 TI'6aiir/c.

IIusr1 AGP u PCI Express. ITo mepe yciaoxxkBEeHnda rpaduku
MpHAcKeHHH TpeboBaRuA K ObICTPOZEHCTBHIO THUHBI, CBA3BIBAIO-
meil BEAEOTIAMATD ¢ IPOILECCOPOM U OMEePATUBHON MAMATHIO, BO3-
pacraoT. a1s IoOKIIYeHnA BUACOIVIATE K CeBEPHOMY MOCTY MO-
sKeT Hcnoab3oBaThbesa 32-OmrToBasg mmHa AGP  (Accelerated
Graphic Port — yckoperubiil rpaduyeckuil mopT). IdTa IIHHA
epBOHAYAJILHO IIePejJaBajia JaHHBIE ¢ yacToTol 66 MI', B macro-
flllee BpeMs BO3MOYKHO HCIIONL3oBaHMe MINHLI AGPx8, uacrora
koropoil 66 MI'm x 8 = 528 MI'u. B arom ciyuae mponyckHas
CIOCOOHOCTE LIMHEI BHAEOAAHHBLIX COCTABJISET:

32 6utr x 528 MI'nm = 16 896 MG6ur/c =
= 16,5 I'6utr/c ~ 2 I'GaiitT/c.

B HacTodlllee BpeMsA AAA MNOAKJIOYEHUS BUACOIJIATBHI K Ce-
BEPHOMY MOCTY BCe B0JibIniee pacnpocTpaHeHue noaydaeT miuaa PCI
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Express (Peripherial Component Interconnect bus Express — ycko-
PEeHHAs UIHHA B3aUMOAeMCTBHA IepHdepHilHbIX ycrpoiicTs). IIpo-
NycKHAafA CIIOCOOHOCTh 3TOM IIWHB 3HAYUTESLHO BEIIIE IIPOMYCK-
Hoit cnocodroct PCI u AGP.

K BuzpeomnsiaTe ¢ MOMOIIBIO aHAJIOTOBOTO pasweMa VGA (Video
Graphics Array — rpaguueckuil BuzeoazanTep) uiu qUGPOBOTO
paswema DVI (Digital Visual Interface — nndgposoil BugeouuTep-
teiic) mogKIIOUAETCA JIEKTPOHHO-JIYUYEBOH MIH JKUIKO- KPUCTATI-
JHYeCKHN MOHHUTOD HJIHN IPOEKTOD.

Iuaa PCI. K ceBepHOMY MOCTY MOAKJIIOUAETCA IO CIIEIMAJIb-
HOM IIMHE I0MKHBIA MOCT, K KOTOPOMY, B CBOIO OuUepellb, IMOIKIIO-
qalorea nepudepuiinsie ycrpoiéicrsa. ILllmua PCI (Peripherial
Component Interconnect bus — muHa B3auMogeiicTBUA mepude-
pHiHbLIX ycTpoiicTB) ofecnmeunpaer oOmeH MHbopManuel ¢ KOHT-
poJiepaMu nepudepPUAHELIX YCTPOHCTB, KOTODPLIE YCTAHABIUBAIOT-
CH B CJHOTH PACIINPEHUA CUCTEMHON mJjaTHl,

HawubGosee wacTo sTa HMIMHA HCHOOJB3YETCA OJIA YCTAHOBKH
VCTPOMCTE JOCTyIa K JOKAJTLHOM ceTH (ceTeBas KapTa), II0BAIBHON
cetn MuTepHeT (BCTPOEHHBIH MOfeM) 1 GECIIPOBOAHON ceTH (ceTe-
Boit amanTep Wi-Fi, mpousnocurca «Bait-pait», coxkp. or Wire-
less Fidelity — nmpoTokoa u crasgapr Ha 00OpyLoBaHUE QJifA IIH-
DPOKOIIOJJOCHOH paguoCBa3N).

Paspaguocts munsl PCI MoxkeTr cocTaBiasaTe 32 6ura uan
64 Oura, a yacrora — 33 MI'u uau 66 MI'u. Takum obpasom, MaK-
cuMaibHas nponyckHas cmocobHoeTh mumubl PCI cocraBasieT:

64 out x 66 MI'm = 4224 Mo6ur/c = 528 Mb6aiit/c.

IIuna IEEE 1394 (npyrue naszBauusa FireWire, i-Link). Ilo-
cJIeoBaTENbHAA BbICOKOCKOPQCTHAA INMINMHA, NpefHA3HAYEHHAA a4
ob0mena umudpoBoi mHGOpMauKel MeXIy KOMIIBIOTEPOM H LHdpPoO-
BbIMH ycrpoiicrBamu (uuébposbiMu BHAeoKamepamy, DVD-nmnee-
paMu m Ap.) Ge3 nmoTepu KadecTBa M300paskeHms M 3ByKa. (ITy
GYHEIMIO MOXKeT BHIINONHATL TaKae KouTpoanep IEEE 1394, xo-
Topuiil moakaouaerca K mune PCL) CxopocTs nepefauy JaHHBIX
0 3TOH muHe Mo)KeT gocturars 200 MoOaiit/c u Gouee,

IIluna ATA. VcrpoiicTBa BHeIIHeH maMaTH (KeCTKUE AUCKH,
CD- u DVD-guckoBoasl) HOZKJIOYAIOTCA K IOMHOMY MOCTY IIO
mrmae ATA (aura. Advanced Technology Attachment — muma
TIOAKJIIOYEHUST HaKomuTeiaeit). Panee #Hcrosb3oBajack Hapal-
aeaeHad wnHa PATA (asra. Parallel ATA), ckopocTh nepegauu
JaHHBIX ITO KOTOpPOM MOKeT mocturath 133 M6a#iT/c. B Hacrosa-
1iee BpeMA IUMPOKOE DPACHPOCTPaHEeHME MONy4HJa II0CIen0-
saTenbHas muHa SATA (amra. Serial ATA), ckopocTs Uepefavuu
JAHHBIX IO KOTOpoif mosker xocturarb 300 Mo6a#T/c.
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IIusa USB. 18 NoaxkMOYEHNA NIPUHTEPOB, CKAHEPOB, HMud-
POBBIX Kamep U APYTUX mepudepHilHbIX YCTPONCTB OOBIYHO HCIIOJb-
syerca muHa USB (Universal Serial Bus — yHuUBepcaJbHasd Tio-
crefoBaTeNpHAsA IIMHa). Jra IOWHa o6jajaeT NOPOMYCKHON
crocodnocTeio A0 60 M6aiiT/c u obecrnednBaeT NOAKJIIOUEHHE K
KOMIILIOTEDY OJHOBPEeMEHHO HECKOJNBKUX IepudepuiHbIX
ycTpoHicTeE (IpHHTED, CKaHep, uudposas Kamepa, Web-kamepa,
MOJIeM H Ip.).

Kanasuatypa ¥ MbIure. KiaBHaTypa ¥ MBIIIB IIOAKJIOYAIOTCS
¢ momoubo nopra PS/2 wam munasr USB (B ToM umcie ¢ momo-
b0 6ecIpoBOJHOIO ajamrepa).

3Byk. K I0MXHOMY MOCTY MOMKET IOAKJIIOYATLCA WHTETPUPO-
BaHHAfd B CHCTEMHYIO ILTAaTy MHKPOCXeMa, KOTopasa obecreynBaer
06paboTky 1udpoBOro 3pyka (9Ty GYHKIWIO MOXKET BBIIIOJHATL
TakKe 3ByKOBad ILjIaTa, Koropada noikamdaercsa K mmae PCI). C
IIOMOMIBIO ayAMOPA3BEMOB K CHCTEeMHOH ILIaTe MOLYT HOAKJIIYA-
ThCSI MUKPO(OH, KOJOHKHM MIA HAYIIHHUKH.

IIpakTnueckoe 3agapne «TecTHpoBaHMe CHCTEMHOM MIATHI».
C moMoInp0 mporpaMMer TecTupoBanus EasyTune ompemenuTs y
Balllero KOMIeIOTEPa YacroTy WHHE FSB, xoadpbuimesr ymMHO-
JHEHMA YacTOTHl IIpOlleccopa, YacTOTy IIpolleccopa, 4YacToTy
wHel NamaTH, dactory mwud AGP um PCI Express m uacrory
wrHe! PCI. BRIMHCANUTE NPONyCKHYIO CIOCOGHOCTh IMMHBI HAMS-
TH.

GV TecTUpPOBaHHE CHCTEMHOH ILIATHI

GIGABYTE

1. 3anycTuTe mporpammy TecTHpoBaHusa EasyTuneb u BrniGpaTs
BRJIAAKRY Advanced Mode.
Ha mamenu orobpaasTcs napaMeTrpsl KOMIBLIOTEpa, B JAHHOM
caydae (puc. 1.4):
» yacrora wuHbl FSB — 133 MTInm;
* KOdQGIUIMEHT YMHOXKEHHA YacTOTHl Ipoleccopa — 20;
« 4aCTOTa Ipomneccopa — 2680 MI'm;
e YACTOTA IIWHBI ODaMaTu — 266 MTI'u;
« vacrora muH AGP u PCI Express — 66 MIu;
» yacrora muHbl PCI — 33 MTIn.

2. IlpomyckHasa CHOOCOGHOCTL IIMHBI MDAMATH = 64 6mMTa X
x 266 MI'y = 17024 M6ut/c = 2128 M6aiir/c ~ 2 ['GaiiT/c.
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Puc. 1.4. TecTMpoBaHWe CUCTEMHOW NNATHI

KoHTpoabHEIE BONIPOCHI

1. Yro oupenensaoT pa3pALHOCTY [1IMHB!I JAHHBIX U [IUHBL aapeca?

2. [ToueMy pasnnuaOTCA CKOPOCTY lepenauu JaHHbix no wune FSB, cuc-
TEeMHOH II1He, WKXHe naMATH, nHaMm AGP u PCI Express u mune PCI?

KoMnbioTepHBIH NPAKTHKYM

Windows-CD [

1.1. C nomompio NIpPOrpAMMBL TECTHPOBAHMA KOMIIBIOTEDA C“
EasyTune BLIIOJHHUTH LIpAKTUYECKOe 3azanue «TecTHpoBa- 4

HUEe CUCTeMHOH IJIaThI». CIGABYTE

1.2. Mpoueccop u onepartneHasa NamMaTb
1.2.1. NMpoueccop

Jornyeckasa cxema nporeccopa (puc. 1.5). Ilpoueccop ABIA-
eTCA LEeHTPaJbHbIM VCTPOHCTBOM KOMIIBIOTEPA U BBIIOJTHAET
KOMaHALI OPOrpaMMBbi, KOTOpas XpaHUTCA B ONEPATHBHON Iams-
tu. KoMmanga mporpaMMbl IOCTYTIaeT B NPOLECCOpP 1O LIWHe JaH-
HBIX M JeKOAMPYETCHA, T. €. oIpelesseTcd, Kakue AeHCTBUA Heob-
XOAMMO BBIIOAHUTHL M KaKue JaHHbIE AJS 9TOoro TpebyloTCH.
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Hannbie 3ampanmuBaioTCa K3 ONEePAaTHBHOM MaMATH, IJIS 3TOIO
0 HMIKHE ajpeca HepefalTCA WX aipeca, a H¢ UIdHe VIIpaBJie-
HHUS — CHUTHaJI Ha cuuThbiBaHMe. CUuMTaHHLIe JaHHBIE NIEPealTCs
B IIpOIleCCOpP MO IMIMHE AAHHBIX.

HexoaupoBanHad KOMaHAa H LaHHBIE HepeJaloTca B AJIY
(apudpMeTUKO-IOTHUECKOe YCTPOMCTBO), I'lle oTHeAbHO o0padaTsl-
BAJOTCA LeJOUHCcAeHHbIe JaHHble, H OTAeJbHO — HaHHbIe B Gopme
YKee) ¢ [IaBalolledl 3allsToH.

“%.11 2.10. MNpeacrasneHne Yucen B KOMNbIOTEpPe

PeaybTaThl 06pabOTKY MepelaloTCsA IO IIHMHe JAHHBIX B Ole-
PATUBHYIO IIaMsThb, OZHOBPEMEHHO IO LIINHe ajpeca lepeXaioTcd
azpeca sYeeK IIaMATH, KyJa ZaHHble HeoOXOAWMO 3aIWcaTh, a 1o
LIKHE YIpaBJeHHs IepelaeTcA CHUTHAJI HA 3allNCh.

BrictpozeiicTere Iponeccepa cyniecTBeHHO Bobine OLICTPO-
JEeHCTBUA ONEPATUBHOM NMAMATH, I03TOMY HPOLECCOP HACTH Bpe-
MeHU MMPOCTAMBAET B OXKUAAHNH AaHHBIX. UT06BI 3TOTO HE IIPOMC-
XOAUJIO, B COBpPEeMEeHHEIe IIPOLieccOPHI BCTPoeHa Gojee GmnicTpas,
YeM oOIepaTHBHAA, KIUI-IaMATh.

Ksni-mamMaThs pasjejeHa Ha JABa ypoBHA. B Koul-maMaTh
2-ro ypoBHA (0OsbIIyI0 IO O6heMy H MeHee OBICTPOAEHCTBYIO-
IYI0) CYUTBEIBAETCA W3 OIEPATMBHOU NaMATH OYepefHAS IOPIHSA
KOMaHJ M FaHHBEIX. KamI-maMaTh 1-ro ypoBHSA (MeHbINasg 10 oobe-
My, Ho Dosee DpicTpoZeliCTBYIOLIAsi) paslesneHa Ha JIBe YACTH, B
OJIHY 4acThb CYUTHIBAIOTCA Haubo/iee HYKHbBIE IIPOIECCOPY AaHHBIE,

a B IpPYrylo YacTh — Hambojee HY:KHbIE IPOIECCOPY KOMAaHIBI.
ANlY
Lenbix uncen Yucen ¢ nnaBaiouwen 3anaTom

T

Hekopep komaHa
Y 4
Kaul-namaTe AaHHBIX K3aw-namaTte komaHg
1-ro yposHs 1-ro ypoBhs
Kaw-namats 2-ro yposHa

LuHa WuHa lluvna

OaHHbIX ynpasneHus aapeca

Puc. 1.5. YnpoweHHaa noruieckas cxema ogHoOsAepHOMO NpoLeccopa
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IIpakTnuyeckoe 3agarme «OnpeneIeHHe o06'bEMOB KIII-IIaMH-
TH npoueccopa». C moMoIelo mporpaMMel TectupoBannsg CPU-Z
OIpelleIUTh OO6BEMElI KAII-MaMsTH 1-ro m 2-ro ypoBHei Bamiero
mpo1ieccopa.

* Onpepenenne 06beMOB KIII-IAMATH Ipoleccopa

1. 3anyctuts mporpammy tectupoBaHuA CPU-Z u Bribparh
BKJagky Cache (puc. 1.6).
Ha nmanenu orobpasarca mapamMeTphl KolI-IaMSATH, B JAHHOM
ciayudae:
* K3IH-IAMATL AaHHBIX 1-ro ypoBHa — 8 KoOaiT;
* KOUI-TIAMATL KOMAH, 1-ro ypoeEa — 12 KoaiiT;
» KoUI-NaMATe 2-r0 ypoeEsa — 128 Kbaiir.

s e
:k’Aawcilev’ T

| Unegize !
Contest Moda |

T mesveen | gesute Tl
| LneSze  S4Bytes L pretachbogie |7 yes i1
. - e

Puc. 1.6. OnpeaeneHne 06eM0OB K3LU-NaMATU Npoueccopa

Texnonorus. Ilponeccop asiaserca OOJABLIOH (B CMBICIIE KOJIH-
YyecTBa pasMeIeHHBIX Ha Heil 3JeMEeHTOB) MOJYIPOBOIHHKOBOH
MuKpocxemoii, IIpomeccoprl co3fawTCA Ha OCHOBE KPEMHHEBBIX
HOANOXEeK, KOTOPbie BhIPE3aioTes M3 CAUTKA YMCTOr0 KPEeMHMA.
Kpemuuii spnseTca moaynpoBogHUKOM, KOTOPhIH B DA3HBIX YCJIO-
BUAX MOXKET BeCTH ce0f M KaK MPOBOAHUK 3JIEKTPUUIECKOro TOKE,
U KaK H30JIATOP.

Pusuka-11 [3F°

CrHavana Ha KPeMHHEBOH MojJoKKe MO BO3AEHCTBHEM BELICO-
KOH TeMIOepATypPhl M KHCJ0poAd (GopMuUpyeTcs CJa0H LUOKCHAA
KpPEeMHHA. 3TOT HPOIEcC OUeHb NMOX0XX HAa BOSHHKHOBeHHE piKaB-
YUHLI Ha JKeJjie3e, NOTPYXKEHHOM B BOAY. PazHuna 3aKjio4aeTcs B
TOM, YTO CJIOM AMOKCHIA KpeMHUA (QopMupyercd Ha IOLJICKKE
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ropaszo 6bIc'rpee K He BHIEH HEeBOOPDYXEeHHBbIM IJia3doM (1/13-33.

TOr'O, UTO OUYEHb TOHOK).
Xumna-9 5

3aTeM KpeMHueBasd TOLJNOKKAa HOKPLIBaeTca (porociaoeM. B
npouecce poroantorpadmu yabTpadgroNeTOBOEe UJIYUeHHe, IIPO-
XOAf CKBO3b MacCKy (KOTOpas BBIIIOJHAET QYHKIUK I1abloHa),
(opMHUpYyeT Ha IMOAJIOMKE PUCYHOK 3JIEKTPHUUECKOH CXeMbl. 3acse-
YeHHBIE YYACTKHU (DOTOCHOA U JUOKCHUAA KPEMHUA MOJHOCTBIO VAa-
JIAAFOTCSA ¢ IMIOMONIBIO pacTBopuTeas. C MOMOIIBIO IIPOLecca HOHHOM
HMIITAHTAUKE O0JacTH KPEeMHHEBOH IOAJIOMKH, 00paboTaHHLIE
yabTpaduosierom, 60MO0apAUDPYIOTCA MOHAMH Pas3J/IMYHBEIX IpUMeE-
ceii. MoHBI TPOHUKAIOT B IIOANOMXKKY, obecneunBas HE00X0gUMYIO
2JIEKTPHUYECKYIO IPOBOAMMOCTEL 3THX ofyacTeli. B pesyarrare Ha
KpeMHBEBOH HOJIIOKKE COZTAETCH ajeXTpUuuecKas CXema.

Ilocie 3TOTO HAHOCHUTCHA CJIOM IOJUKPHCTANIHIECKOTO KpeM-
HUA U emle OJuH dorocaod. Hanoxenre HOBBIX CJIOEB € TIOCJIENY-
IOIINM BBITPABINBAHUEM CXEMEL OCYIIECTRIAETCH HECKONBKO pas,
NP 9TOM [Js MEKCJOMHBIX COeJUHCHWN B CJI0SX OCTABJIAITCH
«OKHa». OTH «OKHa» 3allONHAIOTCA ATOMAMH MeTaJjna (aaioMu-
HuA uwid Mmeau). Tak yCTAHABIHMBAKOTCA CBA3ZH MEXKAY HECKOJIBKH-
MU [JECATKAMH CJI0eB, (POPMUPYIONIUMH CJIOKHYI0 TPEXMEPHYIO
SJEKTPHUYECKYIO CXEMY.

Ha xoxeunom sTtame [Ipoueccop BCTPAHUBAETCH B 3aIl[UTHBIH
KOpImyc (A BJIEKTPUYECKOI'0 COeAWHEHHSA KDEMHHEBOH MUKDPO-
CXeMBI ¢ KOPIIYCOM MCIOALIYETCH 30JIOTO), KOTOPhill obecneymBa-
eT 3MEKTPUUILCKOe COeTNHEHME IPONECCoPa ¢ CHCTeMEOM TLIATOM.

B mepsoM mpoueccope 4004 (1971 ron) pasMepsl KaxKAoro
anemenTa cocTaBiasiau 10 Mk = 107° M (0bLIN CpaBHMMEI ¢ TOJIIIH-
HOU YeJ0BEYeCKOTr0 BOJIOCA), & UX KoJudecTso 6b110 paBHo 2300.
B cospemerHBIX mporeccopax (2006 ron) pasmepnl KaIoro aje-
MeHTa cocTaBasaioT Bcero 65 HM (manomerpos) = 0,065 M =
=6,5-108 M (CpaBHUMEL C pPasMepaMM HECKOJBKMX IeCATKOB
aTOMOB), a MX KoJjgmuecTBo pasHo 376 000 000.

“Z=1 Nnakatel. Ta6nuua 1 «Mpoueccopsi»

IIpouapoauTenbHOCTs. IIPOM3BOAUTENBHOCTD HPOIECCOPa AB-
JseTCA €ero HUHTErpajbHOM XapaKTepUCTHKON ¥ XapaxKTepusyer
CKOPOCTBH BBHINOJHEHUA npuiaoxkenuit. [IpoussogurensHOCTE Ipo-
Ieccopa NMpAMO HPONOPLHOHANBHA PA3PANHOCTH IIPOLECCOpPa, €ro
4acToTe, a TaK)Xe KOJUYECTBY KOMAaH[, BBIIOJHAEMBIX 3a OAUH
TaKT:

IIpouseodumenvrnocme ~ Paspadnocms x Yacmoma x

x Koa-eo xomarnd za markm.
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PaspaaHoCcTh, Opolieccopa ompefendercsa KOJIUYecTBOM [BO-
WYHBIX pa3pAAoB, KOTOpPBIe Ipoueccop obpabaTbiBaer 3a OAMH
TakT. C MOMeHTa IIOsAABNeHUs mepBOro npoueccopa 4004 (za 35
JIeT) PaspAAHOCTH HPOLECCOPOR yrenuuunacek B 16 pas (¢ 4 6uTos
no 64 6uros).

OaHako B HAcTOfAlLee BpeMs yBeJIHYeHHe DaspAIHOCTH IIPO-
meccopoB (a caepoBaTeNbHO, IPOM3BOAMTENBHOCTH) IpaKTHUe-
CKH Hellesjecoo0pa3HO, TaK KaK TOJBKO cefiuac IPOMCXOTUT Iie-
pexox or 32-6MUTOBBIX OIEPAIMOHHBIX CHCTEM M IIPUJIOKEeHHH K
64-6HTOBBIM.

YacTroTa COOTBETCTBYET KOJMUUECTBY TAKTOB 0OpabGOTKM HaH-
HBbIX, KOTOPbIE NPOLECCOP IPOU3BOAHT 3a 1 cexynay. C MoMeHTa
MOABNEHUA UEPBOrO Tpolieccopa wacTOoTa IPOIECCOPOB YBETHYH-
aace B 37 000 pas (¢ 0,1 MTI'y go 3700 MTI'w).

OpHako yBeJqHUYeHHE ITPOM3BOJUTENBHOCTH IIPOIECCOPOB 3a
CcUYeT YBEJHMYEHMUS HACTOTHI MMeeT CBOM TIpejesn M3-3a TeIJIOBBIIE-
JeHusA. BeiZeneHne [pPONeccOpoM TEIJIOTH @ IIPONOPIHOHAIBHO
notpebisgeMoil MoIBHOCTH P, KoTopad, B CBOIO OuYepedb, IIPOIIOD-
IIMOHAJIbHA KBAJAPATY YacTOTHI V2:

Q ~ P ~ v2,

¥Y:xe B Hacrosaimiee spemsa (2006
TOA) AJIs OTBOAA TENNA OT Mpolieccopa
HCTIONIB3YIOTCS MACCHBHEIE BO3JYIIHLIE
CHCTeMBblI OXJaKAeHUA (HMX Ha3LIBAIOT
kyaepamu) (puc. 1.7), cocroaimmue us3
BEHTHJIATOPA M MeTaIHUYeCKHX TeIlo-
oTBOAAIMX pebep. PaszpabarsiBalorcss 1
IPUMEHAITCA TaK)Ke BOAAHBIE CucTe-

Puc. 1.7. Kynep
MBI OXJaXKJEHUs IIPOILECCOPOB. ANs npoueccopa

IIpakTH4eckoe 3amanue «OnpegejleHHe TeMIepaTypsl IIPo-
meccopa». C momompio nporpamme! TecTupoBanust S|V ompege-
JUTL TeMmIlepaTypy IpOIeccopa U CKOPOCTHL BpallleHHsa HyJiepa
mpormeccopa.

5?{, OnpeneneHue temMmneparypbl npoieccopa

1. BanyeruTh nporpaMmmy TectuposaHusa S|V u BHIOpaTh BKIAAKY
Hardware Monitor (puc. 1.8).
Ha nanenu orofpasuTcs TemmepaTypa Ipoueccopa U Kojude-
CcTBO 000OpPOTOB B MHUHYTY KYyJepa IIpolieccopa, B JaHHOM CJIy-
qae:
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Puc. 1.8. Onpeaenexne TemnepaTypbl npoueccopa

» TeMIepaTypa mnpoueccopa — 40 rpaaycos no ILenbcuio;
- KOJIMYECTBO 00OpOTOB B MHUHYTY KyJjepa Ipoueccopa —
5 113 ob/mumn.

B HacTosmlee BpeMs IPOM3BOAUTENBHOCTh IIPOLECCOPOB yBe-
JIMYUBAETCS IIyTeM COBEPUIEHCTBOBAHUA apXHUTEKTYDHI IIPOLIECCO-
pa. Bo-nepBuIX, B CTPpYKTYPY IPOIECCODA BBOAMTCA KOIII-IIAMATh
1-ro u 2-ro ypoBHe#, KOTOpPaf HO3BOJAET YCKOPUTH BHIGOPKY
KOMAaH/J ¥ JAaHHBIX ¥ T€M CAMBIM YMEHBUINTL BPEeMS BLITIOJHEHUS
ONHOE KoMaHIbl. Bo-BTODBIX, BMECTO OJHOTO fAZpa Ipoleccopa
(AJIY u Op.) McrmoJib3yeTcs LBa AADa, UTO HO3BOJISET HOBBICHTH
MPOM3BOIMTENLHOCTD HIPoleccopa npuMepso Ba 80%.

TIpou3BOANTEILHOCT NIPOLIECCOPa HENB3S1 BBIYMCIUTH, OHA
onpeneaseTcda B MPOIECCe TeCTUPOBAHMUSA, 10 CKOPOCTH BBIIIOJIHE-
HHS OPOIECCOPOM omnpefeNeHHRIX ollepanyil B Kakoi-1mGo mpo-
rpaMMHOI cpege.

HpaRanecKoe 3aJaBue «HpOHBBonuTeJIBHOCTL npouecco-
pa». C momomsio mporpaMmel Tectuposarua SiSoft Sandra onpe-
JIeJINTH NPOU3BOAUTENHLHOCTD BAIllETO IIPOLecCOpPa U CPAaBHUTE ee C
IPOU3BOLHTEILHOCTBIO:

& aHAJOTHYHOIrO Ipolieccopa;

¢ BBLICOKOIIPOM3BOAUTENBHOIO ABYX'BANEPHOTO Iporeccopa

¢dupmp: Intel;

® BLICOKOIIDOM3BOAMTEJNBHOTO ABYXBAAEPHOIO IIpOileccopa

dupmer AMD;

¢ nponeccopa Pentium HavajsbHOTO YpOBHA.
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T
® 1IpoW3ROAUTENbEOCTh IpoONEccopa

1. BanycTurh nporpammy TtectupoBanus SiSoft Sandra u BEI-
0DpaTE TeCTURPVIOMIUR MOZYXL ApudMemuueckuir mecm npo-
yeccopa.

2. W3 caucka Imanonnuii npoyeccop I BHIOpaTh aHaJOTUUYHBIN
IPOLECCOoP.

3. U3 cnucka ImanoHHbLii npoyeccop 2 BuIOPATH BLICOKOMPOU3-
BOANTENLHBIA ABYXBAZeDPHBIH mnpomeccop dupmsr Intel.

4. U3 cnucka ImanoHHbLii npoyeccop 3 BuIOPATH BHICOKOIIPOH3-
BOAUTEJBHBIN IBYXBAAEPHEIA npomeccop ¢upmsr AMD.

5. U3 ctucka Smanonnsiii npoyeccop 4 Bribparts nponeccop Pen-
tium HaYaJBHOrO YPOBHAI.

6. IllenkHyTh MO0 KHONKe QOHOBUMD, i YepPe3 HeCKONLKO CeKyH]
IIOABMTCA MHGOPMAaUUA O IPOHU3BOLUTEJIBHOCTH Balllero Ipo-
eccopa.

7. Iina graxgoro nponeccopa ByRyr rpapuuecKy i YHCAEHHO BhI-
BEIEHBI [MPOM3BOAUTENRHOCTH (puc. 1.9):

« KOJIMYECTRO I[€TOYUCAEHHBIX OMNEpPallfii, BRIPAXKEHHBLIX B
MIPS (Million Instructions Per Second — muiInoHax ome-
paumii B CEKYHIY);

¢ KOIMUYECTBO onepanuil ¢ IJIaBaionjel TOUKOM, BLIPAKEeHHBIX
B MFLOPS (Million FLoat Operations Per Second — mun-
JUOHAX OWepauuili ¢ ILIaBAroIIel TOYKOH B CEKVHAY).

0 IO OKHO MOKIILIBELT NNOHIBOAMTENENOCTH BAIETD NPOULCLONA NPH BLINCAMEHHI ADMGMETHUATKHY BRIMHCNEMHI 11 ONepauni
€ FNABAIOULSH JAMATON, B CRaBMAHAM € APV THIHUHEY CHCTANaNA,

Terywn npausceop Dhrystons AL 7028 11e3 N

STanoHbi NpoReccop 1 EM o -
Jintes pantum 4.8 2.66GR2 51202 (Win32 x85) %] [TTHRMRDTTRRINT ic o - |
DTANOHHLM Npoleccop 2 -
Jintel Pentuum 4% [2 Care, 4 SMT) 840 3. 2GHz v |
Srarodrb# npousccop 3

Chrestons ALLL 20630 MIPS

JAMD athlon 64 x2 4800+ [2 Core] 2.4GHz 2xin x| [Esvryw——:
STanonHuit npodeccep 4

Trted Pentium fekHz (Win32 4 56) LV,‘{C!_ftStO'“

Puc. 1.9. NpownssoamMTensHOCTL Npoueccopa



ApXWTEXTYDA KOMNLIOTEpa ¥ 3awuTa ¥ubopwanws 23

KoHTpoJsHbIe BOIIpOCHI

1. Yen ByaeT oTIHYATECSA YIOPOILEHHAA NOTHYECKAA CXeMa IBYX bAAEPHO-
ro npoleccopa oT yIpOIeHHOH JOTHYECKOH cXeMbl OJHOALEePHOIO [po-
meccopa?

2. Onyiunurte TeXHOJIOTHIO IIDOH3BOACTBEE IPOLECCOPOB.

3. Kakne GpaxTophl BJIUAOT HA IPOM3BOAUTEIBHOCTE IIPOIECCOPOB U KaK
MOJKHO €€ YBeIHYUTH?

P
¢ i
B RIS,

Pyl ¢
KOManTeﬂHLIﬁ HPAKTHKYM

Windows-CD 5~

1.2, O3naKOMHUTLCA € UCTODPWeH PA3BUTU mpotec- hitp:/iwww.intel.ru
COPOB, UCHOJIb3YA MaTepPHAJBbl BUPTYAJIbHOTO
my3ses dupmsl Intel.

1.3. C uomolgpo IporpaMmbl TECTHDPOBAHHS KOMIIbBIOTEpA ’
CPU-Z BbImoJHUTL [IpaKkTHYecKoe 3agaHue «QnpejeseHne '
00'5EMOB K3LI-IaMATH IpoIleccopar.

1.4. C nmoMoIblo IporpaMMsl TECTUDOBAHHA KoMmIblotepa SIV
BBITIOJIHUTL NIpaKTHUecKoe 3afanue «OnpeneneHue TeMie-
paTypsL Ipoueccopas.

1.5. C noMois0 IporpaMmMsl TECTHPOBaHRNA KoMIbioTepa SiSoft -
Sandra srimosiHUTH NpakTHYecKoe 3agaune «IIponsBoxure-
JBHOCTh Iponeccopas.

1.2.2. OnepaTtMBHasa namsaTb

Jlornyeckas CTPYKTypa onepaTnsHOn namaTu, OnepaTuBHas
NaMATE IPeACTaBASeT co00l MHOMKECTBO fAdeeK, IIPUUYEM KaxXIoas
fivellka UMeeT CBOM YHUKAJBHBIN afpec (HyMepalus sueek Hadu-
HAeTCA C HyJd).

Kaskgas syeftka naMmaTy uMeet ofpeM 1 6aiiT, cirenoBaTeIbHO,
MaxCHMAJIBHEBINH 00BeM agpecyeMoH IAMATH paBeH NMPOH3BEJEHUIO
KosmyecTBa siveek N Ha 1 Oaiit. Ins npomeccopor Pentium 4, y
KOTOpBIX Pa3pAAHOCTH HIHHBI aZpeca cocTaBaser 36 6UToB, MAKCH-
ManbHBIM 00beM ajpecyemoil namstu paBed (cM. Tabsa. 1.1):

N x 1 6aiim = 2! x 1 Gaiim = 23 x | Gaiim =
= 68 718 476 736 faitm = 67 108 864 Kéaiim =
= 65 536 M6aim = 64 I'6aiim.
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Tabnya 1.1. OnepaTMBHas naMaTb

O6bem Syeiiku AecaTuyHbli LlecTHapuarepuy-
naMaTu aapec a4euku HbIl agpec a4enKu
64 [Ganr 10101010 68 719476735 FFFFFFFFF
4 6ant 10101010 4 294 967 295 FFFFFFFF
10101010 0 0

Monya# omepaTHBHOH mMaMATH.
OnepaTusHas naMATh OpegHA3HAaUe-
Ha Ajsa xpaHeHus uHbopmanuu. Ua-
TOTABNUBAETCHA B BUJE MOZAYJEH MaMs-
. Moaynu NaMfaTH IPeACTABIAIOT
co0ol TJIACTUHLI C PANAMY KOHTAK-
TOB, HA KOTODBIX PA3MEIAIOTCA MUK-
pocxeMbl namMATH. MoAayau DaMfaTH
(DDR, DDR2 u ap., puc. 1.10) yera-
HaBJWBAIOTCA B cllelUajbHble Pa3bLeMbl Ha CHUCTEeMHOH ILIaTe H
MOryT pPasjHuyaThCd Mexxly co0oi o KOJUYeCTBY KOHTAKTOB, IIO
OBICTPOEHICTBIIO, IT0 MHMPOPMAIMOHHON eMKOCTH U T. K.

B nepconajqpHBIX KOMIbiOTEPAX BEJHYHHA aJPECHOr0 IpPO-
CTpaHCTBa Tpoueccopa (06BeM afgpecyeModl TIAMATH) U BEJIUUNHA
dakTHYeCKH YCTAHOBJICHHOH OIepaTHBHOM mnaMATH (MoxyJei
OllepaTHUBHOHN ITaMATH) NPAKTHYECKH Bcerna pasamdarorca. XoTd
o0beM afpecyeMO# NAMATH V OONLIIWHCTBA COBPEMEHHBIX IPO-
1eccoposB paBeH 64 I'6aiiT, BeauunHa QPaKTHYECKH YCTaHOBIEHHOHN
OIIEPATHBHOMH TaMATH MOXKeT GbITh 3HAYHTEAbHO MeHblile, HAITPH-
Mep, MoKeT OBITH yCTaHOBJEHO 4 moayas nmamMaTH mo 1 I'GaiT
(«Bcero» 4 TI'Gaiit).

Puc. 1.10. Mogynn namatn
DDR v DDR2

Ilponycknaa cnocobHOCTE., DBakHeilinell XapaKTepHCTUKOH
MonyJieH oIlepaTUBHON NaMATH SBJIAETCA IPONYyCKHAas CIocod-
HOCTh, KOTOpAs DPABHA IIPOM3BEAEHHMI0 PA3PAAHOCTH IITWHBI faH-
HBIX U 4YacTOTEI OITEPAIUH BalTUCH WM CUHTHIBAHUSA HHGOPMaUU
H3 AYECK NaMATH:

Ilponycknas crocobHocmb =
= Paspadnocmbv wunvt danubvix x Jacmoma.

PaspagsocTs WIUHLI SAaHHBIX cocTaBiaseT 64 6ura, a MakKcH-
MagbHO BO3MOMHAA B Hacrogiiee Bpems (2006 rox) dacrora
IIHWHBI JAHHBIX COBIIAJAeT C YACTOTOI CHUCTeMHOH IIMHBEI M paBHA
1064 MTI'u. Torma npomyckHasi cIIocOOHOCTE MOZYyJeH NaMATH,
MMOAKIIOYEHHBIX K 9TOH IIMHe, paBHA:
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ITponycxknasa cnocobrocme = 64 6uma x 1064 MI'y =
= 68 096 Moé6um/c = 8512 Moaim/c ~ 8 I'6aitm/c.

Moayan naMaTi MapKHPYIOTCs CBOEH IPONYyCKHOH crocof-
HOCTBIO, BHIpaskeHHO#r B M6aliT/c: PC3200, PC4200,
PC8500 u xp.

duzrueckad ¥ BUPTYadsHAad Namars. O6LeM HCHOALIYEMOHR
mporpaMMaMy NIaMATH MOXHO YBEIWUYHNTL IyTeM HO0ABIEHHS K
Ppusnuecrol naMaATH (MOAYJISM ONEPATHBHON N&MATH) BUPTYab-
HOH naMaTty. BupTyansaaa naMaTh BeLeadeTcd B opme odiacTu
skecTroro gucka. B OC Windows sro datin noaxavuku. I1o cBoeit
JOrMYEeCKOH OpraHM3alyy BHUDPTYAIBHAA HNaMATL ABJAAETCA Ua-
CTLIO OIIePATHBHON AMSATH,

Pasmep datita HOAKAYKYN M eT0 pasMmeledue B Hepapxuye-
CKO# (aioBOIl crmcTEeMe MOXKHO H3MeHATh. OnqHaK0o HeoOX0JZHUMO
YUNTHIBATH, YTO HBICTPONEHCTBYME JKECTKOTO AUCKA M, COOTBETCT-
BEHHO, BUPTYAJBHOH IIaMATH CYILIECTBEHH(O MeHLIIe OLICTpoAeii-
CTBMA MOZYJielf onepaTHBHOM HaMATH.

3amMeqiieHne OBICTPOMNEHCTBUSA BHPTYAJBHOH IIAMATH MOJKET
NIPOHUCXOTUTEH B peayabTaTe dparMeHTanny FaHHbIX B hare. Iaa
TOro 4ro0bl 3TOT0 He MPOUCXOIMJIO, PEeKOMEHIYETCHA IIPOM3BECTHU
medpParMeHTAIINIO AUCKA 1 YCTAHOBUTH And (ailia HOAKAYKHM HO-
CTOSHHBIA pasMep.

IIpakTiueckoe zanamme «BupryajabHaa mamare». B omepa-
nnonHo# cucreme Windows u ¢ UCTIONB30BAHMEM TIPOTPAMME! Te-
CTUPOBEGHUA KOMIIBIOTEpa:

e YCTAHOBHUTH 00bEM BHPTYAJBHOU MaMATH M MECTONOJIOMKe-

nue qaftpa mogKauKy;

e OIpenenuTs 00beM BUDPTYAJILHON HAMATH M MECTOIIOJJIOMKe-

Hue dailna MOAKAYKH;

® OIIDEAENUTDh 3aTrPYHEHHOCTE ITPoMeccopa B 06BeM HCIONb-

3yeMo# BHDPTYaJbHON IIaMSATH.

‘.
U Bupryaasraa naMmarhk

1. ITenxkHyThL OpaBoil KHONKOM MBINIX NO 3HAYKY Moil Komnuio-
mep ¥ B KOHTEKCTHOM MeHIO0 aKTHBH3MPOBATh NYHKT Ceoilcmaa.

2. B guanorosom oxHe Csoilcmea cucmemv. BHIOpATE BKIAAKY
Honoanumeasno u B pasnene Bviempodeiicmeue NENKHYTH IO
kHonke Ilapamempoc.

3. B noaBurimemca guanorosom okHe [lapamempu. Gvicmpodeil-
cmeuA BLIOpATh BKAAAKY Jonoanumensvro. B pasnere Bupmy-
AAbLHAA nAMAMb WIEIKHYTL N0 KHOUKe Hamenumeb.
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4. B noaBuBmMeMca OuUATOTOBOM OKHe BupmyanvHas namamo
(puc. 1.11) BuibpaTh MecTO pasMelleHusa (daitya DOAKAUKH.

Bup i yanoHas AaMaTh S

Ancx [meTis Tona) Qadin noaKa-we (ME)
[ 13 adoves 5P Z046 - DA
D. [100cuments]
JE [2windows-CD v.6.0]
F:  [1Microsaft-CO]
et
H

[1Multimedie]
[20RIGINAL]
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o ] omens

Puc. 1.11. YcTaHoBka paaMmepa 1 MECTONOIOXKEHWSt BAPTYANbHOM NaMaTi

5. lna npeporspaienus ¢parMedTanuu daitna noIKaYKy ycra-
HOBHTH OQWHAKOBBIE 3HAYEHHUA AJA €ro MCXOLHOIO0 M MAaKCH-

MaJIBHOTO pa3MepoB.

Barxkzoe 3HaveHme ANS HIPOM3BOAUTEIHHOCTH KOMIBIOTEDA
uMeeT 00Bb€M ONEPATHBHON IIAMATH, LIPUYEM He TOJLKO 00beM
YCTAHOBJIEHHBIX MOJyJeil onepaTHBHON IaMATH, HO u OOIIWIH
00'beM CHCTEMHOM OIlepaTHBHON IaMATH ¢ yueToM obbema (aiina
nogkaukn C:\pagefile.sys.

™
® BupryanbHaa mamAaTh

6. 3anyctuTh nporpammy TecTupoBaHus SiSoft Sandra u BwI-
6pars WHOMOpPMAUMOHHBIN MOayab HH@opmauyus o namamu
Windows.

B oxue mosBuTca uHpopManud 00 06’beMax naMATH TeCTUupye-
MOI'0 KOMIIBIOTEpa, Hanpumep (puc. 1.12):

Bcero ¢usmueckoii nmamaru — 1,5 I'baiT;

daitr mograuxku — C:\pagefile.sys 2046 2046.
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A Cooaran MHPOPMaLMA O CHCTEHHORM NamsTH
@ Bcero ¢nanuec<or nanaTH 1.5G8
0 CeoB0ar0 przrdeckon namsaTh 1.1GB, 71%
0 MaxCHMansHBIM pasMep HaHng NOAKaUKH 3.4GB
0 CBOEOAHO BUDTYaNLHOH NaMATH 3GB, 89%
—FDakin noaKaukn C:\pagefile.svs 2046 2046
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Puc. 1.12. Onpegenenne pasmepa u MeCcTonQIoxXeHus
BUPTYanbHOW NamsaTn

IIpor3BOANTEIbHOCT, KOMIBIOTEPA 3ABUCUT HE TOJLKO OT Ya-
CTOTEI IIpolieccopa B 00’beMa CHCTEMHOMN oIlepaTUBHON [IaMATH, HO
¥ OT 3arpy3Ky OpoLeccopa X NPOIeHTA UCIIOJb30BAHNA BUPTYalb-
Ho#t mamsATh. IIpOM3BOAMTENBHOCTH KOMIBIOTEDA YMEHbIIAeTCH,
ecaM sarpyska mponeccopa gocturaer 100%, a TaniKe HauKMHAET
HCIOJIL30BATHCS G0Jiee MeAJieHHAd, yeM (pusuyecKas, BUPTyalb-
Had IaMATh Ha KEeCTKOM AHCKe, 3arpy3Ky IpolLieccopa ¥ HMCIOJIb-
30BAHMNE BUPTYANLHON NaMATHA B OnepanuoHHodl cucreme Win-
dows 9x/Me wmoxHO HabumoJaTh ¢ IIOMOINBIO cIy:KeOHOI
nporpaMMbl CUCTEMHBIA MOHWTOP, a B OIEpalMOHHOU CHCTEME
Windows NT/2000/XP gnd aToro ucmonnsdyerca [ucnetdep 3a-
Aay Windows.

BupryanesHag mamarb

7. Ina BbI30Ba gucneTdepa 3a4ad OLHOBPEeMEHHO HayKaTh TpU
kaapumm {Ctri}+{Alt}+{Del}.
Ha gwmanorosoir manenu [ucnemuep 3adayw Windows
(puc. 1.13) BriGpaTh BKIaAKY Bbicmpodeiicmeue u Babro-
IaTh C MOMOIUBI) THCTOrpaMM ¥ TIpadVMKOB M3MeHeHUE BO
BPEMEHH 3arpy3KH IIPOLECCOPa U HMCIIOJIB30BAHUS BHPTYAJb-
HOH MmaMsTH.
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Puc. 1.13. Onpepenexine 3arpyxeHHOCTM NPOLECCOPa U UCNONLICBAHUSA
BUPTYANLHOW NaMATH

KonTpoasusie BOIPOCH

1. B yeM COCTOHMT pasjyudHe MeXy MAKCHMAIbHLIM 060BbeMOM afpecyemMoi
OIepaTHBHOH NaMATH U (DU3UYECKH YCTAHOBJEHHOH onepaTHBHOH ma-
MATBIO?

2. B yeM COCTOUT pasiudyue Mex Iy (GU3UUECKH YCTAHOBJIEHHON! ONIePATUB-
HOH NAMATLIO ¥ BUPTYAJILHON IAMATHIO?

3. OT KaKrUX (PaKTOPOB 3aBUCUT MPONYCKHAA CIIOCODHOCTL MOAYJIei ollepa-
TUBHOHN namaru?

A
SJamgawus

1.1. BEIYUCJANTE YACTOTY INMHLI IAMATH, K KOTOPOHY NOAKJIIOYEHbl MOAY-
a4 onepaTuBHOHN namMartu PC3200.
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Windows-CD {55~

4acTh NMPaKTUYeCKOro 3aJaHuA « BUPTyanbEaa IaMATbY —
YCTAHOBUTEL 00'beM BHPTYAJLHON NAMATH U MECTOMOJOXE-
Hue dailysa nogKadKU.

1.7. C noMom b0 IporpaMMel TECTUPOBAHMA KOMIIbOTepa SiSoft : ™

1.6. B omepauuonnoil cucreme Windows BBINOJHUTHL HEPBYIO '
E.y

Sandra BBIIOMHUTbL BTOPYIO YaCTh IPAKTHUYECKOro 3ajaHus
«BupryansHas naMsiTh» — OIPeREJUTL 00beM BUPTYAJb-
HOW MaMATH U MECTOIOoJI0KeH e (hailya MogKayKu.

YaCTh MPAaKTH4YeCKOro 3aJaHuda «Bupryanibuada naMars» —
OIpee/INTh 3arpy’KeHHOCTh IIpolleccopa U 00beM MCIOJib-
3yeMoil BUPTYaJbHOH ITaMATH,

1.8. B omepanumornoii cucremMe Windows BBINOJHHTL TPETLIO ¢
b?f

1.3. BHewHaq (aonroppemMeHHas) namatb
1.3.1. MaruuTHag namMaTb

OcHoBHOHI (pyuKIUeH BHeEIHEeH NaMATH KOMILIOTEPA sABJIAeT-
cA JOJrOBpeMeHHOe XxpaHeHue Ooablnoro obtrema uHGOPMAIMH
(nporpaMmel, MAOKYMEHTBI, aynuo- U BHUJEOKJIHUIBI U T, A.).
¥YcrpoiteTBo, KOTOpOE o0ecrneynBaeT 3allMCh/CYNTBIBaHUE HHGOP-
Manuy, Ha3kIBaeTCH HAKONMUTENeM UK AHCKOBOIOM, a XPAHUTCH
UH(oOpMAaIlisI Ha HOCHTEAAX (HanmpuMep, AUCKaX).

MarsMTHBI MPHHIINI 3aIIHCH M CYMTHIBAHNA uHGOpMAINH.
B makomnurensix Ha rHOKMX MarHUTHBIX Auckax (HFM]I) u zako-
NUTEJIAX HA MEeCTKUX MarHuTHeIX auckax (HACM), uan «BuHYe-
CTEpax», B OCHOBY 3anucH MHGOpMallUu IIOJOKEHO HaMATHHUYH-
BaEMe (pepPpOMArHeTHKOB B MAarHHTHOM I[IoJle, XpaHeHHe
HHQOpMAIMK OCHOBHIBAETCA HA COXPAHEHUW HaAMAarHWYEeHHOCTH, a
cyuThIBaHUe MHGoOpManuu 6as3upyeTcA Ha ABJICHWU 3JeKTpoMar-
HUTHOM MHAYKIINH.

®usuka-10 3~

B npouecce 3anucu wHGOPMANEY Ha HOKHe M XeCTKUe Mar-
HUTHBIE [UCKHM TOJOBKa [OHCKOBOAA C CEDAEYHMKOM €3 Mar-
HATOMATKOrO MaTepuaia (Majasd OCTATOYHAs HAMATHUYEHHOCTS)
IepeMelaeTcsa BAOJAL MArHHUTHOTO CJI0S MATHUTOMXECTKOL'O0 HOCHU-
Tessa (GosbiIasd OCTATOUHAS HAaMArHM4YeHHOCTh). Ha MarHuTHyIO
TOJIOBKY MOCTYNAIOT IIOCJIEN0BATebHOCTH DIEKTPUYECKUX UMITY-
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JbCOB (IMOCaeN0BATEILHOCTH JOTHUYECKUX eUHHIL 1 HYJei), KOTo-
phle CO3HAIT B roJIOBKe MArHUTHOe IoJje, B pesyapraTe mocieso-
BATEJBbHO HAMArHMYUBAKOTCH (JOrMYecKas eAWHNILA) HId He
HAMATHWYUBAIOTCA (JOTUUYECKUII HYJIb) 3JE€MEHTHI NMOBEDXHOCTH
HOCHUTeJIA.

IIpu cunTeiBaHMM HHGOPMAIMH IIPH IBHKEHUH MAarHuTHOH
TOJIOBKM HaJ, MOBEPXHOCTHI) HOCHTEJIA HaMarHWYeHHEIE YUaCTKH
HOCHTeNA BAISLIBAIOT B Hel WMMNYJBCH TOKa (ABJIeHUE 2JEKTPO-
MarguTHoll wmHAYKuuH). IlocrenoBaTEeABLHOCTH TAKMX HMITYJILCOB
nepejalTcsa N0 MATHCTPAJIH B OIEPATHBHYIO IaMATH KOMIILIOTEPA.

B oTcyTeTBYE CHIBHBIX MAarBMTHBIX TIOJie# ¥ BLICOKUWX TeMIie-
paTyp 3JeMeHThl HOCHTeAS MOTYT COXPAHATH CBOK HAMATHHYEH-
HOCThL B TE€UEHUWE MOATOTO BpeMmeHU (JleT ¥ JeCATUNeTHil).

Tu0xue Maraurupie AUcKn, ['MOKKMe MATHUTHLIC AUCKU IOMe-
IIAIOTCA B IJIACTMACCOBBIH Kopryc. Takodl Hocurenb uHbopMa-
H¥Y HasplBaeTcA ANCKETOH. B meHTpe OMCKEeTHI MMeeTCs HPICHO-
cobnenue nnsA 3axBaTa M obecmedeHHs BpAINEHUs AHUCKA BHYTPH
MJIACTMACCOBOTO Kopryca. [[uckera BCTABIAECTCA B AMNCKOBOI, KO-
TOPBLIH BpalllaeT JUCK C IOCTOAHHOHM YTJIOBOH CKOPOCTBIO.

Ilpu aToM MarEuTHAs roJOBKA LHCKOBOLA YCTAHABIHBAETCS
Ha OIIpeJeNIeHHYI0 KOHIIEHTPHUYECKYI JOPOXKKY JHCKA, HA KOTO-
PYIO ¥ IPOMBBOIZUTCHA 3allHCh HJHW ¢ KOTOPOH IIPOM3BOTHTCHA CUM-
ThIBaHue nHPopManuu. UagopmManuoHHas eMKOCTh COBPEMEeHHOH
LHCKETHI HeBeJHKa 1 cocTaBaser Beero 1,44 Mb6aiit. CKopocTs 3a-
MUACHU U CUNTHIBAHUA MHGODPMAIIMY TAKIKE MaJa (COCTABIAELT BCETO
oxosao 50 Kbaiit/c) wu3-3a MeZJIeHHOrO BpallleHHA JHUCKAa
(360 o6/Mmun).

B messx coxpaneHus unHGopmanuu rubkre MarHUTHBIE JHUC-
KM Heo0X0JHMO IIPeOXPAHAThL OT BO3AEHCTBUSA CHJILHBIX MAarHuT-
HBIX IIOJeli ¥ HaTpeBaHHS, Taxk KAK TaKie (PU3MYeCKHe BO3AEHCT-
BHA MOTYT IIPMBECTH K DPAa3MArHMUYMBAHWIO HOCHUTENH ¥ IOTepe
HHpOpPMAITUH.

HKectkue maraurasie gucku. He-
CTKWE MaTHWTHble AucKW (puc. 1.14)
IpeACTaBIAAIT c000il HECKOJbKO AHC-
KOBBbIX MATHMTHBIX ILJIACTHH, pas3Me-
HUIeHHLIX Ha OAHOHM OCH, 3aKJIIOYeHHBIX
B METalNNYeCKUU KOpiyc U Bpallaio-
IUXCA ¢ OOJBIIOH YIJIOBOH CKOPO-
cThio. O6Ge CTOPOHBI KaXI0H MJaCTHHBI
HOKPLITHI TOHKMUM CJIOEM HAMarHH4U- Puc. 1.14. XXeCTkuit anck
BaeMOro MarTepuaJa.
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V ka0t MArHUTHOH CTOPOHE! KAMXKAOH IIJIaCTUHEI €CTh CBOA
MArHHUTHAA TOJOBKA YTEHUA/3alflCH, TOJJOBKH TakiXe COeIHHEHEI
BMECTe ¥ ABIIKYTCA DPajvalIbHO [I0 OTHOUIEHHID K MATHHUTHBIM
mjacThHaMm, obecmeduBas, TaKUM ob6pasomMm, HOCTyYHN K J060H mo-
poskke J1060# MIacTHHBEI. BCTpOEHHAs 9/IeKTPOHUKA HPeAHASHA-
yeHa JJA yIOpaBAeHUA [OBHIKEHUEM MAarsUTHBIX T[OJOBOK 4YTe-
HHA/3aIllHCHU.

8a cyeT MCHIOJb30OBAHHUA HECKOJABKUX JAUCKOBBIX MArHUTHBIX
MJACTHH M ropasfo DOJBIIEro KOJMUYECTBA SOPOKEK Ha KaykAou
CTOPOHE MAPHUTHBIX IIACTHH HH(MODMaIUOHHAA €MKOCThL JXKECT-
KHX OIHCKOB MOMKET B COTHH THICAY PAa3 NPeBHIIIATh HHADODMAILH-
OHHYVIO eMKocTb aucKer u gocrurars 500 I'6aiir. CxopocTs 3anucu
¥ CUUTHIBAHWA WHGOPMAlHM HA YKECTKUX AUCKAX MOMKET JOCTH-
ratb 300 M6aiit/c (o muue SATA) 3a cueT 6BICTPOro MO3UIUO-
HYPOBAHHS MATHUTHO! T'OJIOBKH M BBICOKOII CKODOCTH BpallleHusd
nuckoB (mo 7200 o6/MuH).

B xeCTKHX AUCKAX HCIOJAbL3VIOTCS JOCTATOYHO XDPVIKHE M
MUHHATIODHBIE 3JIeMeHTbl (MarHUTHBIE IJIACTHHBL HOCHTeJseil,
MATCHUTHLIE I'OJIOBKH MU T. A.), II03TOMY B HeJNsX COXpaHeHUs HH-
dopManuu ¥ PaboOTOCIOCOOHOCTH KeCTKHe IUCKH HeoDXoauMo
obeperaTb OT YJApOB M DPE3KUX HU3MEHEHWH IIPOCTPaHCTBEHHOMN
opueHTAIlMKU B Ipoiecce paborsl.

KoHTpOoaLHSEIE BOIPOCH

1. IloueMy cepAeUYHUK MATHUTHOM I'OJIOBKH M3I'OTABJIMBAETCH H3 MATHHUTO-
MATKOI'O MaTEPUAasa, & MATHUTHEIN CIOM HOCUTENA — U3 MAarHUTOXKeCT-
KOoro Matepuana?

2. Kax MOHO yBeJNYUTh HHPOPMAIMOHHYIO eMKOCTD KECTKNX JHCKOB?

1.3.2. OnTnyeckasa namsThb

OnTHYecKW EPWHIMI 3aMHCH W CUUTHIBAHNUA WHGOPMALMHA,
B nmazepubprx CD- u DVD-guckoBogax HCIONb3YETCS ONTHUYECKHUIT
NPUHIUIT 3aN¥CH ¥ CUYUTBHIBAHUA MHGOPMAIUHU.

Puanka-11 IS

B npomnecce sanucu uHpOpMaANUM HA ONTHYECKHE ANUCKH IJIA
CO3JaH¥A YYACTKOB IIOBEPXHOCTH € Pa3jJUYHBIMU KOa(hPHIIUeHTA-
MM OTpa)XeHHA NPUMEHSIOTCS DA3JNYHBbIE TEeXHOJIOIHU: OT IIPO-
CTOM MTaMIIOBKM A0 M3MeHEHMdA OTpakaiolnell crroco6HoCTH y4a-
CTKOB [I0BEPXHOCTH JHCKa ¢ IIOMOIIBLI0 MOUIHOTO Jazepa.
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HudopManusa Ha Ja3epHOM JUCKE 3amMCHIBaeTCA HA OLHY CIIHUpa-
JIEBHIHYIO AODOXKKY, HAUMHAIOIIYIOCA OT IIeHTpa AWCKAa U cojep-
JKAIyIo Yepenyoliuecd YUaCTKH C pa3JUyHOH OTpaKarolueil cro-
COBHOCTBIO.

B nponecce cuuTeiBaHRA HHOOPMAIIMHA C ONITHYECKHUX AUCKOB
JIy4 Jasepa, YCTAHOBJIEHHOT'0 B JHUCKOBOJe, HajaeT Ha IIOBEPX-
HOCTh BpAaILlalOLIErocs AUCKA U OTpaskaeTcA. Tak Kak IoBepx-
HOCTH OIITHYECKOro AUCK& MUMeeT YYACTKH C PasNUuiUHBIMHU K03d-
pumMeHTaAMN OTpa’KeHUsA, TO OTPAXKEHHBIH JIYyY TaKyKe MeHseT
CBOIO MHTeHCHUBHOCTD (orudeckmit 0 uam 1). 3ateM oTpaKeHHBIE
CBETOBBIE UMTIYJIBCHI IIPe0OPas3yIOTCA ¢ IIOMOIIBIO (POTOITEMEHTOB
B BJIGKTPHUYECKHE IMIVJIBCHL ¥ IO MarACTPAJAU IepefaioTCs B OIe-
PATUBHYIO NAMATE.

IIpu cobnromeHMHu nMpaBuJ xpaHeHud (XpaHeHHA B QyTiadpax
B BEPTHKAJIHLHOM IOJIOXEHHH) H Ixcrayaranmu (6e3 HaHeceHHS
apanuH M 3aTrpA3HEHWH) ONTHUYECKHE HOCHTEJIW MOTYT coxpa-
HATH MHGOPMAIIAI0 B TEYeHUE NECATKOB JIeT.

Ontnueckue nuckm (puc. 1.15). Ontuueckue CD-gucku pac-
CYUTAHBLI HA MCIOJIL30BAaHNEe HMHQPaKpacHOro Jasepa C IJIMHOH
BoJMHH 780 HM u uMewT HHPoOpMallHOHHYI0 eMKOCTE 700 MGaiiT.

Onrrueckne DVD-ngucky paccyMTaHBI HA HCIOJIb30BaHUE
KPacHOTO Jiazepa ¢ AJUHOH BoxHEl 650 HM. OHE MMEIOT 60JLITYIO
MHPOPMALUOHHYI0O €MKOCTh 10 cpaBHeHuio ¢ CD-guckamn
(4,7 I'Ga#iT) 3a cueT MeHbIIel IMUPUHBI 1 00Jiee MJIOTHOTO pasMe-
L[eHUA OINTUYECKUX AOposkeK. DVD-gucku Moryt OBITH IBYX-
cJoMHEIMH (eMKOCTB 8,5 I'0afiT), npHa aToM 0ba CJIOH MMET oTpa-
JKAIOHIYIO IMOBEPXHOCTDH, HECYIIYI0 HHGPOPMAUHIO.

Puc. 1.15. CD- n DVD-pucku

B nmacrogmee Bpems (2006 ros) Ha PHIHOK HOCTYIMJIW OITH-
yeckue gucku (HD DVD u Blu-Ray), uadopmanmoHHas eMKOCTh
KOTOpBIX B 3—5 pas npeBocxozuT nHDOPMAIMOHHYIO EMKOCTh
DVD-aucKoB 3a cUeT MCIOJAL30BAHUSA CHHEro Jasepa ¢ JJIUHOH
BOJHEI 405 HaHOMETDOB.
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Ha guckax CD-ROM n DVD-ROM xpaHuTCA uHHpOpMaLUdA,
koTopas Oblia 3amucadHa Ha HUX B IpPOLeECCe M3TOTOBJIeHHA. 3a-
much Ha HUX HOBOM MHAOPMAINU HEBO3MOXKHA, UTO OTPAaXKEHO BO
propoil wacTn nx HasBaHuii: ROM (Read Only Memory — namsars
TOJBKO IS YTeHHs). IIpoussomaTca Takwe SZUCKH IYyTeM IITAM-
OOBKH Ha JOPOMKKe MUKPOCKONIMYECKUX (HH3NUYECKUX YIayOaeHuH
(Y49aCTKOB C ILJIOXOH OTPaXKalolled CIOCOOHOCTHIO).

Ha puexax CD-R u DVDtR (R — recordable, sanucuinae-
Mpiil) nEbOPMANMA MOKET OLITH 3anucaHa, HO TOJBKO OJMH paa.
JlaHnHBIE 3aIMCBHIBAIOTCA HA JANCK JIYYOM Jiazepa IIOBBIIIEHHOM
MOIIHOCTH, KOTOPLIH pa3pylIaeT OPraHNYeCKU KPacUTea b 3allu-
CHIBAKOIIIETC CJOA U MEHSAeT ero oTpakaTeJdbHble CcBOHCTBA.
YVpaBiasaa MOIIHOCTLIO Jas3epa, Ha 3alKCHIBAIOHIEM CJIOE IoJyda-
JOT YepeflOBaHNEe TeMHBIX 1 CBETJIbIX IIATEH, KOTOPhIE [IPH YTeHUH
WHTEPOpeTHPYIOTCI Kak Jornueckue 0 u 1.

Ha zucrax CD-RW 1 DVDXRW (RW — ReWritable, nepesa-
NUCLIBAEMBIN) uHbOPMALUSI MOXKeT OBITH 3amucaHa W CTepTa
MHOTOKPATHO. 3allMCLIBAOIINI CJI0H WM3roTaBJIHBAETCHA U3 CIIEIH-
aJBHOIO CILIABA, KOTOPAIH MOXKHO HarpeBaHUeM NDPHUBOJMTE B ABa
pPasJNYHBIX YCTOMYMBLIX arperaTHhIX COCTOAHHUA — aMOp(HOE H
Kpucrananueckoe. [Ipy 3amucyu (Mau CTHPAHUH) JIyd Jlazepa Ha-
rpPeBaeT YyYacTOK JAOPOMKH U IEPEBOJUT er0 B OAHO U3 yCTOMYH-
BBIX arperaTHBLIX COCTOAHHI, KOTOPBIEe XapaKTEePU3YIOTCS Pa3Iny-
HOM CremneHmlo IpospadHocTu. IIpu urenmu ayy naszepa mmeer
MEHBIIYI0 MOLIHOCTH W He U3MEHAET COCTOSIHHE 3allMCHIBAIOLIEro
cyodA, a Yepenymooiqueca YYaCTKH C Pa3JMIHOH IIPO3PadHOCTHIO
UHTEePIpeTUpPYIoTcA Kak Joruueckue 0 u 1.

Ontnueckne auckoBogsl. OnTuueckue CD- u DVD-guckoso-
ABl WCIIONB3YIOT Jas3ep AJA YTeHUS HIM 3aNucCH HHGOpMAIHH,
CxopocTh YTeHMA/3amnCH MHPOPMAIUN B ONTHUYECKHUX THCKOBO-
lax 3aBHCHUT OT CKOPOCTH BpallleHUsA JHUCKA.

ITepBiie CD-gNCKOBOABI OLIIM OMHOCKOPOCTHBIMHE 1 06ecIieyn-
BaJy CKOPOCTE CYHUTHIBAHUA MHbopMauuun 150 Kb6aitr/c. B nacro-
dlllee BpeMs IIUPOKOe PacHpoCcTpaHeHMe 1oaydunau CD-aickoBo-
JbI, KOTOPBIE 0DeceYnBaloT B 52 pasa GoNbILIYVIO CKOPOCTH UYTeHU S
u 3anucu guckoB CD-R (zo 7,8 M6aiit/c). S3amuce CD-RW auckos
OPOM3BOAUTCA Ha MeHBIUEH CKOpPOcTH (Hanpumep, 32-KpaTHOM),
nosromy CD-gmckoBoapsl MapKHDYIOTCS TpPeMs YHUCIAMH «CKO-
pocTh uYTeHHMA X CcKopocTh sammcu CD-R x ckopocrs samucu
CD-RW» (mampumep, «52x52x32»).

Ilepeoe mnokonenue DVD-mHakomureseil obecmeunmsano CKo-
POCTE CYHUTHIBAHUS MHPOPManuu mpuMepso 1,3 M6aiit/c. B Ha-
CToAIlee BpeMs HMINPOKOE PACIIPOCTPaHeHMe Ioayuuan DVD-guc-

2 HWudopmaruxa u UKT, 10k
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KOBOJbI, KOTOpble ofecmneuywBalOT B 16 pas GOJBIIYID CKOPOCTH
yrenud (mpuMepHo 21 M6aiit/c), B 8 pa3 60aABILIYVIO CKOPOCTE 3a-
nuct DVD*IR auckoB u B 6 pa3 GOJBINYI0O CKOPOCTH 3allUCU
DVD+RW guckos. DVD-11cK0OBOABI MAPKUPYIOTCA TPEMSA YHUCJIA-
My (HanpumeD, «16x8x6»).

KoHTpPoOJBHLIE BOIIPOCHI

1. [Touemy B CD-muckoBozax ucnoJbsyercs HHGPaKpacHLIH Jsasep, B
DVD-guckoponax — KpacHbi# nasep, a 8 HD DVD- i Blu-Ray-gucxo-
BOZAX — CHHuU nasep?

2. B uem coctrouT pazauuue Mmexay auckamu CD-ROM, CD-R u CD-RW?

3. Uro o3HavaloT yucsaa Mapkuposkd DVD-nuckosoaos?

1.3.3. ®asw-namatb

DsuI-TaMATE — OCOOBIH BHJ ITOJYIPOBOSJHHKOBOH 3HEpPro-
He3aBUCMMON nepesanumchbiBaeMON MaMATH:
¢ MOJYNPOBOJHUKOBASA (TBepAOTeJbHASA) — HE COJep:ranias

MexXaHWYeCKH [IBHKYIIUXCA YacTed (Kak OOLIYHBIE KECT-
kue agucku unu CD), mocTpoenHas Ha OCHOBE IOJYIIPOBOL-
HHKOBBIX MHKDOCXEM;

e SHeproHesaBUcHMad — He TpeOymoIlas JOIOJIHHUTEJbHOH
SHEPTrUH [JiA XPAHEHUS JAaHHLIX (3Heprusi Tpebyerca TONb-
KO IJIsI 3aIlucu);

e nepe3anuchiBaeMasi — JONycKalolas U3MeHeHHe (ilepe3a-
¥Ch) XpAaHMMBIX B Hell AAaHHEIX,.

0 Hasgsanue ¢usnr-namsatu 6610 gaHO BO BpeMs pa3paboTxu

IepBBEIX MHKpocxeM (B Hauane 1980-x rogos) Kak xapaxre-

PUCTHK& CKOPOCTH CTUpaHUA (HISII-IaMATH (OT aHTJ. «in a
flash» — B MrHOBeume OKa).

Mpuauun 3anucH ¥ CUMTHIBaHMA uHAOPMAIMM HA KapTrax
¢asm-namaru. Bo ¢asm-naMaTy AN 3aTACH ¥ CIUTHIBAHUSA HH-
opManuy UCHOAB3YIOTCA 3JEKTPUUECKNE CHUTHAIIDI.

e

B mpocreftiiem caydae xayklias sdedika (suI-IaMATH Xpa-
HAT OJHUH O6UT nHGOPMAIMY M COCTOUT U3 OJHOrO IIOJEBOrO TDAaH-
3UCTOpa CO CHEINUAJbHON JJIEeKTPHYECKH HM30JHUPOBAHHON obuia-
cThio («InaBawomuM» 3aTBopoM) (puc. 1.16).
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Puc. 1.16. Aueiika Gnaw-namMaT Ha NONEBOM TPaH3UCTope

TIpn OoTCYTCTBMHM CHUTHAaJIa Ha JUHHM yIpaBiaeHus (Ha yIpas-
JAIAIOIMEM 3aTBODE) AYeifKa NAMATH XpPaHWUT OofUH OuT MHPOpMa-
muu (0 miu 1) Ha cToke moJieBOro TpaH3ucTOpa. MeXay CTOKOM M
HCTOKOM TOK He HJerT.

TIpu zanucy SaHHLIX HA NUHWIO YIPABJIEHKS TIOZACTCA TIONO-
JKUTEJbHOEe HAIPSKEeHHe MW 3JEeKTDOHBI B peadyJjabTaTe addexTta
TYHHeJMPOBAHUA II0IAJAIOT Ha IJIaBaloImuil 3aTBop. Mexay cro-
KOM M HCTOKOM BO3HHKAET dJIEKTPUUYECKUH TOK U B pe3yJjibTaTe Ha
CTOKe II0JIEBOTO TPAH3UCTOpA 3alUCHIBAETCA OXWH OHUT JaHHBIX.

@ AdbdexT TYHHeJIHDOBAHUA — OJWH M3 KBaHTOMeXaHHWYe-

ckux 3pPeKTOB, MCIOML3YIOUINX BOMTHOBBIE CBOMCTEA HJIEK-

TpoHa. B mosieBoM TpaH3ucTOpE 3TOT aPdeKT 3aKa0daeTca

B «II€PECKAKUBaHUU» 3JEKTDOHA Uepes CJIOH IHIJIEeKTPUKA

MEXAY CTOKOM M «IJIABAIOIIMM» 3aTBOPOM IO AeHCTBUEM
3JIEKTPHUUECKOro IoJd.

Kaprer dasm-namaru (puc. 1.17). Pasm-naMaTh OpeacTas-
JgeT cofoll MHKpPOCXEMY, NIOMEIIEeHHYI0 B MUHMATIOPHBIH ILIOC-
Kuit Kopnyc. MUKDPOCXeMEI (DI3II-TIaAMATH MOTYT COAEPIKATH MHJI-
JUapasl AYeeK, KaIaA U3 KOTODHIX XpaHUT 1 6UT nHpOpManuH.
HudopmanioHHAsA €MKOCTh KapT (UISHII-IAMATH MOXKET AOCTH-
rater 4 I'dair (2006 rox).

HWHdopMannd, 3anucadHas Ha (P3I0-MaMATb, MOXKET XPaHu-
ThCs OUeHBb AuuTeabHoe BpeMs (oT 20 5o 100 jger) u crnoco6Ha BEI-
Jep:KHUBaTh 3HAUMTEJIbHEIE MeXaHNYeCKHe HarpyskH (B 5—-10 pas
IpeBhILIAONIHE MPEJeJbHO JOINYCTUMEBIE NS KECTKUX AUCKOB).
Damr-1aMATE KOMOaKTHee B NOTPe0JisieT 3HAUUTENbHO MEHbLIe
oHepruu (mpuMepHO B 10-20 pas), yem MarHuUTHBIE U ONTHYECKIe
IVICKOBOZBI.
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Puc. 1.17. KapTsl ¢naw-namMsaT n kapTpuaep

Baarojaps HH3KOMY OSHEPronoTpebleHuI0, KOMIAXTHOCTH,
JOJTOBEYHOCTH M OTHOCHTEJBHO BBLICOKOMY OBICTPOAEHCTBHIO,
dursuI-1aMATH UAEaBHO NOAXOAUT A HUCIIOJb30BAHNSA B KA4YECT-
Be HOCHTeNsa WH(POPMAIMH B MOPTATUBHEIX yCTpoiicTBax: nudpo-
BBIX ()OTO- ¥ BuAeoKaMepax, COTOBBLIX TeledoHaX, IOPTATHBHBIX
KoMnbploTepax, MP3-mneepax m IU(pPOBEIX AUKTODOHAX.

K senocrarkaMm Gsm-maMsaTH CAeAyeT OTHECTH TO, UTO He Cy-
IIECTBYET eQUHOr0 CTaHAAPTA W Pa3IAYHbIe TTPOU3BOJUTENN U3T0-
TABMUBAIOT HECOBMECTUMBIE IPYT C APYIOM MO PA3MePaM U HJEKT-
puyecKkmM napameTpam Kaprel mamata (Memory Stick,
MultiMedia Card, Secure Digital, xD-Picture u np.). na cum-
TBHIBAHMA WUJIN 3aIIMCH MHGDOPMAMU KapTa IIaMATU BCTABIAETCHA B
ClleHAJbHBIE HAKOIUTE I (KapTPUAEPsI), BCTPOEHHBIE B MOOHIH-
Hble YCTPOHCTBA HJH IIOAKJIOUaEeMBIE K KOMIIBIOTEDY 4Yepe3
USB-nopr.

USB tdusm-gucku (puc. 1.18). Hakonurenau Ha dasm- nama-
TH mpeicraBider coboill Muxpocxemy (OJISII-NIaMATH, JOTONHEH-
HYI0 KoHTpoJepoM USB, ¥ moagKRIIOUYAIOTCA K TOCHE0BATEIbHO-

Puc. 1.18. USB dnaw-anck
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my nopry USB. USB ¢aami-IucKH MOTYT HCHONB30BATHECA B
KauecTBE BHEIHEero CMEHHOro HocuTensd MHQPODMAUMH.

USB ¢asui-guckpn MOTYT COAEPIKAaTh TePEKIIOYATEND SAITUTHI
OT 3alHCH, MOAJEePXUBATH MAPOJBHYIO 3aIUTYy, 4 TaKKe MOTryT
6bITh 3arpysouHbiMu. Hexoropsie USB ¢usIn-aAncKkn umMerT Kpo-
Me MHAUKATOPa paboThl KUAKOKPUCTAJIUYECKUN SKpaHUUK, HA
KOTOPOM 0TOOpaXKaeTcs, CKOJBKO CBOOOZHOIO MeCTa 0CTaJIOCh HA
IHCKe.

KoHTpoabHEIE BOIPOCHI

1. B ueM COCTOUT OTAHMUKME MEKDPOCXeM (QISII-NaMATH OT MUKDPOCXEM OIIe-
patuBsof mamMaTu?

2. B ueM cOCTOHT NpeuMyIecTBO QISII-MAMATH 1epel MArHUTHOM U OLITH-
yeCcKOH JOJTOBPEMEHHOM [TaMATHIO?

1.4. Pain v Ppannossie cUCTEMBI

1.4.1. Jlornyeckasa CTpyKTypa Hocutens nipopmaumnm

2.3.2. daitnosan cucrema Uudopmaruka-8 1€

Jloruueckaa CTpyKTypa HOCHTeNA HHPOPMAIMK B Pacipo-
crpaneHHOH daitoBoil cucteme FAT umeer cienyolue pasaesn::

e 3alrpy304YHEIA KJIACTED;

e TabauIly pasMellleHUsa PaityioB, KOTOpPas COAEDIKHUT B CBOHX

AyeKax IENOYKY HOMEPOB KJACTEPOB AJA Kaxkaoro daii-
JIa;

¢ KODHEBOIl KaTaJior;

o (haiiasnl.

B ¢aitnosoit cucreme FAT ucnonpayercs cleAyiomas oprasu-
3anusa XpaHeHHud.

MuHuManbHBIM aZpecyeMbIM 3J1eMeHTOM HOCHUTe s uabopMa-
IMH ABJIAETCA KJIACTED, KOTOPHIA MOXKeT BKJIKYATE B ce6s HeCKo-
JIBKO CEeXTOPOB (06beM CeKTopa cocTaBisaer 512 6aiitos). Pasmep
kaacrepa (ot 512 GaitroB g0 64 KOailT) 3aBUCHT OT TUDA UCTIONL-
3yemoii ¢aitioBoi cucTeMbl. K1acTephl HYMEPYIOTCH B JIMHENHOM
HOCNAeA0BATENBHOCTH (HA MATHUTHERIX AUCKAX OT IEPBOro KJIacTepa
HyJIeBO#l OPOKKH /10 TIOCJIE/IHEr0 KJIaCTepa MOCIeHeR [OpOKKY).

®aityioBasd CHCTeMa OPTAHHM3VEeT KJIACTepPH B (aiiabl ¥ KarTa-
JIOTH (peaNbHO ABAAKOIIMECA (PailnaMH, COAEPXKAUIMMH CIIHCOK
¢daiinor B arom karanore). PaktnoBas CUCTEMA OTCIEIKMBALT, Ka-
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KWe M3 KJAacTepPOB B HACTOAIIee BpEMA HCIIONb3VIOTCA, KaKHe CBO-
G0fHBI, KaKWe IIOMeUeHBl KAK HeHCIIpaBHBIE,

IIpu sanucu daitsos GyAeT 3aHATO BCerga Iesoe KOJHYECTBO
KJIACTepOB, COOTBETCTBEHHO MMUHUMAJLHEIA padMmep daitna paBeH
pasMepy OAHOTO KJacTepa, 4 MAKCHMAJLHBIA COOTBETCTBYET 00-
IeMY KOJHMYECTBY KJIAaCTEPOB Ha JHHCKE.

Daity zanuceIBAETCS B TPOUIBOJIbHBIE CBOOOAHBIE KJIACTEPHI,
Hanpumep, Pann_1 moxer 3aHUMATL KJjaacTepsl 34, 35 u 47, 48,
a Pann_2 — xaacrepsr 36 u 49 (tadm. 1.2).

Tabnuya 1.2. flornyeckas cTpyKTypa Hocutens nHpopmMaumum

Ne knacrepa
11 23| 456 78] 9110 |11 (12|13 |14 (15|16 |17 |18
19 (20 |21 |22 [23 |24 [25 |26 [27 |28 [29 [30 |31 |32 |33 |34 {35 K
37 138139 140 141 142 |43 |44 |45 |46 147 148 149150 )51 |52 |53 |54

Tabauua pasmemenusn aitros. ITosnas uadopmannsa o Kia-
cTepax, KOTOPble 3aHUMAIOT (Malbl, COTEePKUTCA B TAOJIHILE pas-
mellienusa daitnoB FAT. B mensix 6osee HaAeXHOro COXpaHeHUS
urdopManun O pasmeniennu hainos Tadbaniia FAT xpanwntes Ha
HOCHTeJIE HH(OpPMALIMK B IBYX HAEHTHYHEIX Konuax. KomuuecTso
ayeex FAT cOOTBETCTBYyeT KOJHMYECTBY KJIACTEPOB Ha AHUCKe, a
3HAUYEHUAMHU fAYeeK ABJSIOTCA UENOYKH pasMenieHus Qaimios,
T. €. TOCJHeAOBATEILHOCTH AJAPECOB KJIAacTepPOB, B KOTODBIX Xpa-
HATCA (balJbl.

Hanpuwmep, oya ABYX paccMOTPeHHLIX BhIIIe GaitloR Tabuau-
na FAT c¢ 1-#f no 54-10 AYeHKYy UPNHEUMAET CAeIYIOIMWH Bufg
(rabx. 1.3).

Tabnuya 1.3. @parmeHT FAT

35 147 s

48 [K K ;

Ienoura pasmeinennsa ansa daitna $ann_1 BRITIAAUT clIeny-
onuM o6pasoM: B HaualibHOM 34-i suelike FAT xpaHuTca agpec
ciegyoouero Kiacrepa (35), COOTBETCTBEHHO, B cJiaeayiomedt 35-i
sueiike xpanuTea 47, B 47-it — 48, B 48-it — 3Hak Kouna aitia (K).

FAT12. PaiisioBaa cucrema »OJA ONEePAIMOHHON CHCTEMBI
Windows. Beiieaser 12 6UTOB A XpaHeHHA ajpeca KJjacTepa,
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COOTBETCTBEHHO, OHA MOXeT anpecoBaTh 212 = 4096 xacrepos.
OfbpeM KJacTepa IO YMOJYaHUIO paBeH PasMepy OZHOTO CEKTOpa
(512 GaitroB), u nosromy FAT12 me MOMKeT HCHOJB30BATHCA AJA
gocHTesaell mHpoOpManuu obbemoMm Oonee:

512 Gaitt x 4096 = 2 097 152 Gaiir =
= 2048 Kob6aiir = 2 Mo6airT.

Takoii 06’beM UMEIOT AUCKeThI, HodToMy FAT12 mncnoansyer-
¢S UMEHHO AJA JUCKeT.

FAT16. daitnosag cucTeMa IJs ONEPALMOHHON CHCTEMLI
Windows. Brigeaser 16 6uroB AnA XpadeHHs ajpeca KJacrepa,
COOTBETCTBEHHO, OHA MOXeT agpecoBars 216 = 65 536 ksacTepos.
06eM KJacTepa He MoXKeT ObITh Gostee 128 cexropos (64 Koaiit),
u noatomy FAT16 He MOKET UCTIOIB3OBATHCA [JIA HOCHUTEJNEH MH-
dopmanmu obwemoMm OoJiee:

64 Kb6aiitr x 65 536 = 4 194 304 K6aiir =
= 4096 Mo6aut = 4 I'Gaitr.

B HacTodllee BpeMsa Takoil o0BeM UMeeT QI3II-IAMATh, [103-
tomy FAT16 mcrnosbsyercs MMEeHHO AJIA QJISIN-IAMATH.

FAT32. ®dafinoBaa cucreMa IJSI OHNEPAIMOHHON CHCTEMELI
Windows. Brigenser 32 6ura AJsa XpaHeHHs ajpeca KJacTepa,
COOTBETCTBEHHO, OHA MOXeT aapecoBaTh 232 = 4 294 967 296 kxa-
crepos. O6beM KJjacTepa IO YMOJSYAHUIG COCTABJIAET 8 CEKTOPOB
(4 Kobaitr), u moaromy FAT32 morkeT MCIIONB30BATHCA AJIA HOCH-
reselt nmHGOpMAIIUHE O00BHEMOM:

4 Kb6aiir x 4 294 967 296 = 17 179 869 184 K6aiir =
= 16 777 216 MoGa#r = 16 384 T'Gaitr = 16 TGaiir.

Taxum o6pasom, FAT32 morxeT HCIOJBL30BATHCA AJSA MKeECT-
KMX AUCKOB caMoro 6ojniroro obneMma.

NTFS. ®aitoBas cucTeMa AJIA OIEPAIMOHHON cucTeMbl Win-
dows. IlosBonseT yCTaHAaBIMBATL pPasJHYHBIA 06BEM KiacTepa
(or 512 GaftroB mo 64 Kb6aiir, no ymonruaumio 4 Kéar). NTFS o
cpaBHennio ¢ FAT32 ypequunpaeT HAXEKHOCTH 1 3(PHEKTHBHOCTD
HCIIOJL30BAHMA JUCKOBOTO ITPOCTPAHCTBA.

NTFS Hcmone3yeT CHCTEMY KYPHAJIHNPOBAHUA I MMOBLIIIE-
HHUA HagexHOCTH (aitnoBoit cucreMmbl. JHypHanupyemas ¢aitno-
Bad CHCTeMa COXPAHAET CIIMCOK M3MEHEHHMH, KOTOphle OHa OymeT
IpoBOAUTH ¢ GaiyioBol cucTeMoil, nepen GaKTHUYECKOR 3aIIHCHIO
H3MeHeHUH. OTH 3allNCH XPAHATCA B OTJEIbHOH YacTu daiiioBoii
CHCTeMBI, HA3LIBAEMOH «KYPHAJIOM» HJIH <«JOrOM». KaK TOJBKO
usMeHeHUA GaitIoBOM cHCTeMEl GyAyT BHECEHH! B JKYDHAJ, XKYp-
Hanmpyemasa (aitmoBas cmcTeMa HPUMEHUT 5TH HU3MEHEHHA K
thaitmam.
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ext3 u ReiserFS. JKypuanupyemsie ¢ailjioBbIle CUCTEMBI XTI
onepanmMoHHBIX cucreM Unix. ReiserFS — BhICOKOHazexHasd
tdaiinoBasa cucTeMa, XOpOLIO IpucHoco0IeHHAaA AJA XpaHeHHua 60-
JBIIOTO KOJHWYECTBAa MaJeHbKHMX ¢aityioB. Biok (kmacrep) ext3
MOJKeT uMeTh paamep or 1 go 8 Kbaiit, a B ReiserF'S B ognoMm 6.10-
Ke MOTYT OBITH pa3MelneHbl JaHHBIE HECKOABKUX Gaitmos. C daii-
JaMu Ooabiloro pasmepa ¢afisoBasi cucteMa ReiserFS Takxe
CIIDABJISIETCS BeCchbMa YBEPEHHO, MaKCHMAJBLHBEIA pasmep (aitno-
BOil cucTeMsl cocraBiaseT 16 ToOarir.

HFS. Hepapxuueckasa XKypHalupyemas ¢ailaosas cucreMma,
paspaboraunnas Apple Computer fia uCIoaIb30BAHUS HA KOMIIBIO-
Tepax, paboTaIIyX II0J YIPAaBJEHHWEM OIE€DalOHHOHN CUCTeMBEl
Mac OS.

CDF'S. @aiinosaa cucreMa Aasa paborsl ¢ ontuuecKkuMu CD- u
DVD-guckamu, 6asupyoniasaca Ha craggapre ISO 9660, corsacuHo
KOTOpOMY MMA (daiisia He MOMeT IPeBLIIIATh 32 CHMBOJIA U TJIY-
0uHa BJIOKEHUA ITAaloK — He OoJsiee 8 ypoBHeMH.

UDF. MyabTucucreMHaa ¢aiijoBada cucTeMa OnA paboThl ¢
daiimaMyr Ha ONTHYECKHUX AUCKAX IO3BOJAET Ha IepPe3alrchiBae-
MbeIXx CD-RW u DVD+RW guckax ynaisaTh, KOTAPOBATE U COXpa-
HATH OTZeJbHBbIe (HaMJIEI. ’

IIpaxTuueckoe 3amanme «06weM (haiisa B pasauynbix ai-
JOBBIX cHCTeMax». B omepanmoHHOl cucreme Windows cosgaThb
TEKCTOBBIH (hafiil ¥ MOCIeAOBATENLHO COXPAHHUTHL €ro Ha rubKoMm
OUCKe, Ha (JISII-AUCKE M HA IKECTKOM AucKe. O3HAKOMHUTBCA C
o0'beMOM TeKcTOBoOIo (daiina UM 3aHUMAaeMEIM UM 06HeMOM HA JHC-
Kax ¢ pasnuuHbIM# PailSoOBEIMIA CHCTEMAMMH.

@ O6wpem daiia B8 pasamaablx (HaiIOBBIX CHCTEMax

1. Banycture  BnokHoT xkomanpoit [IIpozpammei-Cmawndapm-
Hubte-Baoxnom]. Beectn TekcT B (haiin, Hanmpumep «uHDpOPMA-
THKa» .

2. CoxpaunTts (¢aita Ha rubKoOM guCKe, Ha (IsHI-TUCKe U HA JKe-
CTKOM [HCKE.

Ha kaxaoM qucKe ompefeuTh 06beM, 3aHMMaeMbIi (haiaoM.

3. ITocnexoBaTeIbHO B KOHTEKCTHOM MEHIO AMUCKOB aKTHMBU3IUDO-
BaTe nyHkKT Csolicmaea.
B nmosBUBIMMXCA AMAJOTOBEIX OKHAX O3HAKOMHUThCH C 00Be-
MOM TEeKCTOBOro (aiija U 3saHMMaeMbIM HM 00'BEMOM Ha JNC-
kax (puc. 1.19).
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VHQOPMAIMOHHEIE O0BEM TeK-  Pawmewews: & -

cTa DaBeH: ' ) )
1 Gaitt x 11 = 11 Gaiir. Paamep: . 11 Gafr (11 Baiir)

Ha ruGxoM fHCKe MCIONb3yeTca  Haantke: - 512 Ganr (512 Gawir) -
daiimoras cucrema FATI12, u ‘ . 4 n
aror haiin GymeT 3aHUMATH OfUH  fawewsnner  Ni S
CceKTop, T. e. 512 Oaiiros. Pamiep: - 11 Gavir (11 6ar)
Ha ¢uasm-aucke HCHOAB3yeTCA i L
¢aiinoBas cucrema FAT16, u :
aToT (paitn GyAeT 3aHMMATh OOVH  Pasweyse: DY
KJlacTep, 00'b€M KOTOPOFO paBeH .. = = . - -
32 K6aiir. Praonaep: | 11 Gafir (11 o)
Ha ecTKOM JVCKe WCTONB3YeT-  Haguire: -, £00KE (4 096 Gabn}
ca daitioBaa cmcrema FAT32 o 7 ewn i s RS
uau NTFS, u stor daiin Gyzner Puc. 1.19. O6bem daiina Ha
3aHMMATL OAUH KJacTep, o0beM [AMCKax C pas3nMYHbIMM
KoToporo paseH 4 KGaiir. ¢aiinosbiMn cuctemMamm

Mok 32,0K5(32 766,50

* N

®opmarupoBaHue HocHTeel wadopmanuu. [lng Toro ¥To0s
HA HOCHTeJle MOXKHO OBIJIO XpaHWUTh MHGOOPMALUIO, OH OOJIKEH
OLITL OT(OpPMATUPOBaH, T. €. CO37aHA JIOTHYeCKad CTPYKTypa B
COOTBETCTBHUH C OIpPeReJIEHHOH ¢aiioBOH cucTeMO.

O JKecTKkHe AMCKH JOKHE! OBITH IpeNBApPHTENBHO (H3HUe-
CKX 0T(OpPMaTHPOBAHEI (3TO JesjaeTcA Ha 3aBOAE-U3TOTOBH-
rtene). PopmupoBanne (hU3NYECKOH CTPYKTYDPH AWCKA CO-
CTOUT B CO3JAaHMM Ha AUCKe KOHIEHTPHYECKHUX JOPOXKEK,
KOTOpBIE, B CBOIO OUepelb, AeJATCA Ha CEKTODPHI (B ompene-
JIEHHBIX MeCTaxX AHCKa PACCTABJIAIOTCA METKH MOPOXKEK U
CEeKTOPOR).

Bonpmue mo obsemMy SKecTKue AUCKH DEeKOMEHAYeTcsa pasbu-
BaTb Ha pa3deJsl, T. €. HesaBUCHMEIe 001acTH Ha AucKe. Pasxesns:
MOTYT 6BITH OTGHOPMATUDOBAHLI B PASIHYHBIX (hallJIOBBIX CHCTe-
Max, M, TaKHM o0pasoM, CO3JaHEI JIOTHYECKHEe AMCKH. Jloruue-
CKUM JUCKaM CTaBATCH B COOTBETCTBHE 3arjiaBHEIE OVKBEI JIATHH-
ckoro angasuta (C:, D: m r. x.).

Ha oaun ¢usmueckuil AuCK B pPasHble PasAesbl MOI'YT ObIThH
VCTAHOBJIEHB! PA3JHYHLIE ONEpalOHHbIE CHCTEMEIL.

HaTtepdeiic komarxaOM cTpoku. JaBHEIM-1aBHO (B 80-¢ roasl
XX Bexa), Korga eme He GblL1 paspaGoTaH rpadHYecKuit MHTED-
Geiic omepanMOHHBIX cUcTeM, (POPMATHPOBAHUNE AUCKOB U APYTHE
omepanuu ¢ ¢aisaMu IPOBOAUJINCH C HCIOJL30BAHMEM KOMAaH-
AHOK CTPOKHM omepaunuoHHoH cucrembl MS-DOS. B onepanuorHuoit
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cucreme Windows mpeaycMOTPeH DeXUM pPaboThl ¢ HHTepheicoM

KOMAHAHOM CTPOKH.
B OTBET HAa IPHUTIIAIIEHNAE CHCTEMBI MO HO BBOIUTL KOMAaHILI

C KJABHATYPHI, B TOM YHCJE:

e KoMaHAHI paborel ¢ auckamu (format, defrag m xp.);

e KoMaHZHI paboTel c¢ ¢aisamu (copy, del, rename u ap.);

e KoMaHIKI paGorTm ¢ karagoramu (cd, dir u ap.).

Kaxkzas KomaHZa UMeeT CBOH copMaT, mapaMeTPhl KOTOPOIo
3AIIOMHHUTH JOCTATOYHO TPYAHO. s TOro YTo6hl MOJYYUTH CIPAa-
BOUHYI0 WHGMOPMAIMI0O O KOMaHJe, HeoOXOAWUMO TOCke WMEHU
KOMAaHJLl BBECTH KJIO0U /7.

IIpakTHueckoe zagamue «PopMaTHpoBaHHe M3 KOMAHTHOM
cTpoxHn». B onepanmonnoi cucreme Windows B KOMAaEJHOH CTPO-
Ke ¢ noMomsio KoMaHae! format oTdhopmaTupoBaTh AHCKETY C He-
CTAaHJAPTHBIM DA3MepOM KJacTepa (manpumep, 1024 6Gaiira).
IIpenBapuTebHO MONYYHUTH CIIPABKY 0 opMare Komanaer format.

% dopMarTpoBanye M3 KOMAHIHON CTPOKM

1. Beectu komauzny [Ilpoezpammui-Cmarndapmusie-Komandnas
cmporal. TloaBuTes OKHO KOMaugHOH CTPOKH.

2. B orBer Ha mnpurialleHWe CUCTEeMBl IIepeATH B KaTaor
C:\Windows ¢ momorpio KoMauasr CD:
C:\Documents and Setting\HOY>CD C:\Windows

3. Ilosry4urs capaBKy o GopMaTe KomaHAe! format (puc. 1.20):
C:\Windows>format /?

Dforaat /27 oo - e - -
tarHpoHanie gucka ang pavoTe © Hindoos XP.
- > ~age . -
FORMAT 1411 [-FS:cucrenal [oUimersal 198 [A/Q:paznepd [,CT T/%1

Puc. 1.20. MNony4yeHune cnpaskn no GopmMaTty KOMaHbl

4., OTdopMaTUPOBATE SJUCKETY ¢ HeCTAHAADPTHHIM pa3MepoM KJa-
crepa 1024 Gaiira:
C:\Windows>format A:/ A:1024
ITocne oxonyanua GoOpMATHPOBAHUA MOXXHO Y3HATH KOJIHYE-
CTBO KJIACTEPOB, KOJHMYecTBO 6aiiTOB B KjacTepe, PaspALHOCTD
auetiki FAT u gpyrue mapaMeTps! GOpPMaTUPOBAHUSA NUCKETH
(pmze. 1.21).
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Q1 \HINDOHS)Pormat,ﬂ 7Rz 113?4

M wawrmt e wnaswsy ENTER

Tun [ @anagsoun > excTemns: FQT

tiposepxa:}i; 44\_ME

Unuua u'wpge'rc;uFJ lelallecationiTahle
Métrp (ronag(lilcurwoson Y ENTER RS
Sopnaiuposnue)okonueno

618248 ACeroysaaucKe
8 &8 ERem
a%wa QM K AACIBRES
POBYHAFAMC KE
0

ratked PRTS ']
A

‘4 »
W med ¢

Puc. 1.21. ©opmaTuposaHne ANCKETLI B KOMaHOHOW CTpoke

KoHnTpoasHpie BOIIPOCHI

1. Kakyio mocjesoBaTeNBHOCTL KJIACTepoB 3aHuMaer (aitn Pann_2 ua
[IPHBEASHHOr0 IPHMeEpa Ha Hocuresge HHbopManun?

2. Yem pasnuyaroTcs Tabamibl pasMmerueHus gaitnos FAT12, FAT16 u
FAT32?

3. ITouemy xypHanupyemsie GailyioBble CHCTEMBI 06ECTIEUNBAIOT GONBIIYIO
HaNEXKHOCTh XPaHEeHN (aiiaos?

R
Romm,m'repinbm !IpaIcTuRyM

Windows-CD X~

1.9. C nomompo CPeacTB omepanuoHHONW cuctemsl Windows o
onpeeaunts 114 Aucka C: run GainoBoil cucTeMsl, pasmep £
KJAcTepa U KOJUYECTBO KJIacTePOB.

1.10. B onepanuonHoii cucreme Windows BBITIOIHUTL HPAKTHU- Yy
veckoe 3agasue «O6vem daiina B pa3auuHbIX (GaliNoBbIX d
cHCTeMax».

yeckoe 3agaHue «@PopmaTupoBaHyie U3 KOMAHAHOH €TPO-

1.11. B onepauuoHHo# cucreme Windows BEIMOJHUTD NPAKTH- »
KH». &\j
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1.4.2. Daunn

Bce nporpamMMEel 1 JaHHBIE XPAaHATCA B LOJIMOBPeMEHHOM Ia-
MATH KOMIIbIOTEPA B Buie (paiijos.

2.3.1. daitn WHdopmaThKa-8 =

daiin 006A3aTeNBHO UMeeT MMA, (POPMAT KOTOPOro OlpeneJs-
eTed HCHoNB3yeMalt thatinosolt cucremoii. IMs gaiina cocTouT us
ABYX 4dacTell, pasZleJIeHHBIX TOUKOH: coOCTBEHHO MMeHU (daiaa u
paciiupeHus, onpeiesdnliero T daiiaa (traba. 1.4). Pacuupe-
HHe (ailna o0BIYHO NONUCHIBAETCH K NMEHHN NPUIOKEHNEM, B KO-
TOpOM 3TOT Baila cosgaerca. Ilpmiacsxenue, ¢ KGTOPHIM CBA3AH
thaitn, MOXKHO H3MEHHUTh (HampuMep, GHaiasl apXUBOB ¢ pacUInpe-
HMEM Zip MOKHO CBfA3aTh C Da3JUYHLIMH apXMBATOPaMH).

Tabnunua 1.4. Hekotopbie TUNbI HarnoB U pacluMpeHni

Tun ¢daina Pacwupenus
NcnonHnmele pann. exe
TekcToBbie dainsl txt, doc
Web-cTpaHuubi htm, htmi

Fpaduryeckne dains bmp, gif, png, ipg
3ByKoBble dannb wav, mid
Bupeodannsl avi, wmf

ApxuBbl zip, 7z

®aiin B KaTaJaore OMUCHIBAETCA 3aTIMCHI0, B KOTOPOH YKAa3bI-
BaeTCsd ero UM, pasMep, JaTa U BpeMs CO3JaHHuA, a TaKke Habop
aTpubyTOB:
® «TOJBKO A uTeHNA» (ot aHria. «read only») — daitx c Ta-
KUM aTpuOyTOM JOCTYIIeH ONEPalMOHHO¥ CHCTeMe M IIPH-
JOXKEHUAM TOJBKO IJIf YTeHUsA, T. €. B HEM HEJNb3d coXpa-
HUTH Kakue-aubo HCIIpaBJEHUSH;
® «CKpBITHIH» (OT aura. «hidden») — ¢attn ¢ gaHHBEIM aTpH-
OyTOM He BBIBOJWUTCA TIPU IIOKa3e COAEPKUMOro IMAaloK;
® «CHCTeMHBI#» (OT aHTJI. «system») — ¢aiiabl ¢ TAKHUM aT-
pubYyTOM OTHOCATCS K CHCTEMHBIM daiinam oneparuoHHOR
CHCTEeMBI, KOTOpPBI€ HeJIb3s YAAJATH HJIH U3MEeHATh;
® «apxXWBHBIIA» (OT aHri. «archive») — aror aTpubyT yKa3bI-
BaeT mporpaMmaM apxusainun (ailibl, IpefHa3HaYeHHBIE
AJSI Pe3ePBHOTC KOIMPOBAHUS.
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daitn — 310 HekoTopaa nHdopmauusa (Mporpamma WK
DaHHbIe), nMeloWwas MA N XpaHaLasca B A0rOBpEMeEH-
HOW (BHEWHER) namartn.

IIpakTHueckoe 3aganue «Paciiupenne u aTpudyTsl (hasinar.
B omepanuoHuoi cucreMe Windows ¢aiinbr apXxuBOB ¢ pacmiupe-
HEEM Zip cBa3aTh ¢ ¢dailloBEIM MeHemsxepom Total Commander, a
3aTeM C IIOMOIIbIO 2TOro (afiIoBoro MeHemKepa U3MEeHHThL aTpPH-
6yTHl W JATy/BpeMA co3faHuUA (ailna apxusa.

@ Pacuinpenne u aTpuOyThI daiiiaa

1. IlTeakHYTH MpaBoil KHOIIKOM MBIIIN 10 MMeHH (alisia U B KOH-
TeKCTHOM MEHI0 aKTHUBU3HUPOBATH IYHKT Omkpbimb ¢ nomo-
Woio.

2. Ec/I¥ B HOABUBIIEMCA MEHIO HYXKHOE MPUIOKeHHe OTCYTCTBY-
eT, BBIOpaTh NYHKT Bbibpamws npozpammy...

3. B mosBuBINEMCS JHAJOrOBOM OKHe Bbwbop npozpammbsl
(puc. 1.22) BpbpaTs NIPOrpaMMy H3 CIHCKAa.

—T‘lm'w, - '“"‘_“:m":"‘ ’ T :

) @ PEKOMEHAYEMbIE NDOTpambli
7-Zip File Manager
(E The Ukimate COJOVD Recovery tool
S votal Commander 32 bR intamational yersion, fie
] Oxarme ZIP-nankn

. @ Apyrve nporpanib:

) ABBYY FineReader

Adobe Photoshop Elements

58 Adobe Reader 7.0 ]

i BY Autorun e
TEm Avotots o el ok e 2
< R 1 . ‘
I
1

Cibaaie oINS

oLt + i

" ¥ Moneiocars ee s ptex dafines Takoro Tens .

MWWOMYWST HA BTOH KOMIIOTENS, MOMHO
BLNIOTNATL HOMGK DROTPIET & MHIPOHE TS,

mm’m!

Puc. 1.22. BoiSop nNpuioxXerns ana oTkpeuitus danna

4. B cay4ae OTCYTCTBHSA HYXHOTO IIPHJIOXKEHHUA B CHHCKE IIenaK-
HYTH 10 KHonKe O030p U BEIOpATHL IMPHJIOKEHUE B Hepapxuye-
cKoii cdaiiioBoit cucTemMme.
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5. YcranoBuTh Qraxok Hcenoavizosams ee 0aa 8cex ¢aiinoe ma-
K020 muna.

Pacmupenne u atpubyrsr ¢aiiaa

1. Banyerurs daitnosrsiil meremxep Total Commander.

2. Ha nanenn BeIOpaTh hails, Hanpumep apxvB.zip.

3. B menio BBectu romauzay [Pailn- Hamenumsv ampubymot...].

4. B moasuBuIeMcA AMAJIOrOoBOM OoKHe Hamernenue ampubymos
(pmc. 1.23) ycraHoBUTE diakok Crpuimbiii. Daitn nepecraner
0TOGpaKaThCs Ha MaHeNH.

MameHeHve aTpribyTos s _’sll
I Oépalarvean, o naixaranoravis

( Homwewee arpudgros - - T semeeme

1 P a Apueren L L ;
[ 1 Tomxosdn urerss L :
“ h Cxpemesi
I s Cucrevsni R

i,_.__j__,. . ‘4 r ‘) .w
r “W“Wf L Tegwe '
ferw [CGG2006  Gpews [i6:00%
] ovee | o |

Puc. 1.23. UameHeHne aTpnbyTOB 1 AaThl/BpeMeHu co3aanuna danna

9. YcTaHOBUThL TeKylllue JaTy M BpeMsA CO3JaHuUA ¢aiaa, Aias
aTOrc INEJKHYTHh N0 KHomke Texyujue.

ApxuBauusa ¢ainos. s yMeHbIIeHNA MecTa, 3aHIMaeMOro
¢aiinamu, ¢ 1eJBI0 JOJATOBPEMEHHOI'0 XpaHeHUd WUIH IIepeJaydl Mo
KOMIBIOTEDHBIM CeTAM (alibl apXMBUPYIOTCS (CHUMAIOTCH) C [IO-
MOIbI0 GalAOBEIX MEHEAXKePOB UM CIHElUAJU3UPOBAHHLIX NPH-
JIOJKeHHII — apXHBATOPOR,

CyiiecTBYIOT pa3JUYHEIEC AJTOPUTMEl ADXUBAIIHY TaHHBIX 0e3
norepu MHGODPMAIIMH, TPHA KOTOPHIX INpK pasapXWBAIIMM TJaHHBIE
OVAYT BOCCTAHOBJICHLI B MCXOAHOM Buae. CaMulii IpocToii airo-
PHUTM CKATHA ZAHHBIX OCHOBAH HA 3aMeHe IIOBTOPAKIIUXCA OUTOB
(B TeKCTe MOYET MMEThCHA NOCHeLOBATEILHOCTD OLNHAKOBREIX CHM-
BOJIOB, B rpadudeckoM dailie — saxkpanieHHas OZHHM IBETOM 00-
macTh U T. A.) 6osee KOpoTKoil mociaemoBaTenbHOCThi0 GuroB. Ha-
npuMep, B TekcTe moapsaa ugyT 10 npobesioB, KOTOpble KOAUDPYIOTCA
10 Gaiitamu. IIpu apxuBanue oHM 3amMeHAOTCa 3 Galitamu (1Iep-
BRI 6aliT KOAUPYET 3aMeHseMbI CHMBOJ; BTOpOH O6alT — 3TO
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crnellUANBHEIH 6alT «daarkKa» apXuUBaluM, KOTOPHIH yKa3bIBAET
Ha HEO0OXOOMMOCTL Pa3BepPHYTH IIePBRIA 0adT B IIOCIeNOBAaTENb-
gocTh 0aiiToB; TpeTuil 6a¥T yKa3bIiBaeT KOJHYECTBO IIOBTODSAIO-
muxcA 0alToB).

AJropuTM KOZVPOBAHHUA OZHHAKOBBIX IOCJIEJOBATENBLHOCTEH
CHMBOJIOB HIIeT B TEKCTOBBIX (hafiiaX OJUHAKOBBIE IIOACTPOKH, a
B rpadpuyeckux — OJIU3KHe II0 IBETY II0CIeJLOBATEJbHOCTH IHK-
ceneii. Kaxanrit takoit cdparmenT dalina npexncraBaserca Honee
KOPOTKHM KOAOM (IIOC/Ie0BAaTeILHOCTEIO OMTOB) U B IIpoliecce ap-
XWBAllUYU [IPU TOBTOPHBIX IOABJEHUSAX 3aMeHSETCS CCHLIKON Ha
[IePBUYHLIN KOZ.

Jlyuriie Bcero c:XMMAalOTCS TEKCTOBbIe U Ipaduueckue Gailirl,
IpAKTHUYECKH He CKHMMAKTCA (ainabl apXWBOB KM HCIIOJHHMBIE
(daiiasl.

CymecTByIOT pasaudHble apxuBarops! daitnos (ZIP, 7-Zip,
RAR u mp.), KOTOpBIE HCIIOJB3YIOT BEIIIEONUCAHHEIE U EDYTrHe aj-
TOPUTMBI ApXMBAIMY. ADXWBATODHI PA3TUYAIOTCSA CTENIEHbIO CiKa-
tug GaioB, CKOPOCTEIO BLIIOJHEHYS U ADYIUMI TapaMeTPaMu.

IIpu cosmaHmMKM HOBOTO apxuBa HYKHO 3alaTh IapamMeTpsl ap-
XWBAILMU:

e 33JaTh UM apXMBHOTIO ailaa 1 MECTO ero CoXpaHeHWs Ha

OuCKe;

e BoIOpATHL Gopmar apxmBauuu ZIP, 7z, RAR mau ap.;

e BRIOPATH CTelleHb cxaTud (ainos (or Be3 cxwamus — daif-
Jbl He CYKHMaroTcsa, Bo MaxcumanvHbiil OJIA TOJYUYEHUS
HAUAYYINETO CIKATUM);

e BHIGPATEH pasMep CIOBAPA WU CJOBA (4eM GoJbllle MX pasMep,
Tem OOJBIIle, HO MeAJIEHHee CXKaTHe);

¢ MOJKHO CO3JaTh MHOTOTOMHLIN apXWB, T. €. ADXUB, COCTO-
A M3 HeCKONBKHMX YacTel, KOTOPHIe HUCIIONb3VIOTCHA LJIS
coxpaHeHHA OOJBINIOrC ApXMBAa Ha HECKOJNLKHX OHUCKeTax
UIM JPYTUX CMEHHBIX HOCHUTENAX

e MOKHO CO3LATh HeIpepBIBHBIX (oT aHra. solid) apxus
(B apxuBatope RAR), uTo 1moaBosger ZOGUTHCS MaKCHMA-
JBHOM CTeIeHU CXKATHSA HEeCKOJbKux (aniios;

® MOXXHO CO3LATh caMopacnakosbiBaomuiica apxus SFX, ko-
TODEIH ABJgeTCA UCIOMHUMBIM (hallloM U MMeeT pacuiupe-
Hue exe. [lna pasapxuBaliii TaKOI'O aPXUBa He HYKEH apXu-
BaTOP, JOCTATOUHO 3aIIyCTHUTh (haill apXuBa Ha BhITTONHEHUE.

Hns pasapxuBanuu GaiJoB HeOOXOAUMO OTKDHITH (aila ap-
XHBa B apXMBATOPe U BBECTH COOTBETCTBYIOIYIO KOMAaHJY.

IIpakTugyeckoe 3aganne «ApxuBauua daitaos». C IoOMOIIEIO
apxuBaropa 7-Zip OCYI[eCTBHTH apXuBaluio (aiios.
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ApxuBanusg cdaimos

1. 3anycruts apxusarop 7-Zip.
BrigennTy Gaiabl ¥ B KOHTEKCTHOM MEHIO BBECTH KOMAHAY
[7-Zip-Jo6asums 6 apxus...].

2. B okHe [Jo6asumbs k apxuey (puc. 1.24) 3agaTe mapaMeTph
apXUBANMHA:
» UM apXHUBHOTO aiina;
+ MECTO XDaHEeHHS apxXuBa Ha [HCKe;
- ¢popMmaT apxusa;
* METOZ CXKATHS;
e pasMep CJOBapd M CJIOBAa;
e pasMep ToMa IJA MHOIOTOMHOI'O apXxHBa;
+ MeToJ ODHOBJIEHUS apXxUBa;
+ HEIIPDEPLIBHOCTL ApPXHBA.

JlobasnTb K apxvBy e AT N SarR U
{aprus 7z . I ,
’ L s lﬂoﬁaﬁmbusemenmu z] '
Smcxm h-lrbrpa vi ) =
L ’ L | Ompm " B e ]
-Merog condTuRe . L2MA v E o e | _|

 Pagaep orooapr ]32}«-13 <] - e
oo : I : lapeae. tm * T
Fasmep caosa. 54 - 3 l—- l
Ofverpomaruiina wanosint 369MB I™ Nosasam: repone S
Dfen v ana gacnanome M8 I Bubponare iamsns Qainoe , J

W CosseoSokd spom. Pasturn naoma pasmepom (b Salras}

) | S R AR ,1457854,3_5.."0”’4 —:]
Hapm

0K l Ormena j Nomouts ‘

Puc. 1.24. NapamMeTpbl apxmBaiimn

3. Hua mapiedeHus ¢anjosB M3 apxXxuBa HeEOOGXOAMMO BbIOpPAThH
daiin apxpuBa M B KOHTEKCTHOM MEHIO BBECTHM KOMAaHAY

[7-Zip-Pacnaxoeambv].
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KonTpoasHukie BOIIPOCHI

1. Kax cBazanbl Mex Ly coBol pacimiupeHue ¢aiia 1 IpuaoKeHue, B KOTO-
poM 2TOT Gaits 6b11 coznan?

2. Kakve DapaMeTphl aPXUBANMUY BANAIOT Ha CTeNeHb Cxaruda dhakinos?

Hot

P s

: 1
KoMnbroTegHbIH _glpam'lmym
1

ot

2
pr

Windows-CD I35~

taitnosoro menemxepa Total Commander Boimos-
HHUTH IPaKTHYECKOe 3aJaHue « PaclIMpeHue ! aTpH-
6yThl daitnar.

1.12. B onepauuonnoit cucreme Windows c momoisio ;g

1.13. C nomompso apxuBaTopa 7-Zip BHITONHUTH UPAKTHUECKOE
zagaHne «ApxuBanus Qamiaos».

1.4.3. Nepapxuyeckasa ¢pannoBas cucrema

Ha xampom Hocutene nHGopManuy (MAarHUTHOM WK OTTUYe-
CKOM JUCKe, Kapre (QIIUI-IaMATH) MOeT XPaHUThCHA 00JbILIOe
KoanyecTBO GafmoB. nsa Toro 4Tob6el MOKHO OBLIO HaliTH (aiin
II0 ero MMEHU, Ha [JUCKE cO3ZAIOT pasfensl (TOMa), & B KaXKIOM
TOME — KaTaJOT'H.

Wudopmarnka-11 [

Karayor. Kaxaplii ToM HocuTens MHDOPMALHUU CONEDMKUT
KopHeBO# KaraJsor (0asoBblil, OCHOBHOI1), B KOTOPOM Ilepeducie-
HHI XpaHAUIMecA HAa Hocutede da#iabl u nanku. B mpocreiimem
Crydae, Korjga (paitjioB MaJio, KaTaJoT MNpenCcTaBJAEeT coboi Jju-
HeliHyI0 ITocJie0BaTeJbHOCTh 3amnucedl o dainax.

B pasHbIx haitnoBEIX cucTeMax (haliibl ONUCHIBAIOTCH T10-PA3-
Homy, Haytee paccmoTpuM (aitnosyio cucremy FAT.

3anuck o Qaine B Karasore coxep:xuT (tabn. 1.5) uma daii-
J1a, aapec mepBOro KJacrepa, ¢ KOTOpOro HauwHaercsa Gaiiy, pas-
Mep daiisia, JaTy ¥ BpeMA €ro CO3AaHHUsA, a TaKKe arpubyTsl (daii-
7a (a — apXHUBHBINA, I' — TOJBKO JJIS YTEHUs, h — CKPBITBIN, § —
CHCTeMHBIN).
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Tabnuya 1.5. CTpyKTypa 3anvceii B Katanore

T'zasa 1

Mugﬁ n’:‘gggfo gg;i': Dara Bpems Atpu-
daina knacrepa | (K6ait) co3panus co3nauua ByThl
®ain_1 34 2 14.01.2006 14.29 ar
®daian_2 36 1 20.03.2006 19.45 hs

Ecau Ha gucke XpaHsaTcs COTHH AT
H ThIca4u GadaoB, TO Aad yxobGeTBa ) ™) Apxue

nomcKa (padiyapl XpaHSATCS B MHOIO-
YDOBHEBOHI WepapxuyecKo# ¢aiio-
BOIl cCHCTeMe, KOTopas MMeeT JDPeBO-
BHAHYIO CTPYKRTYPY (pmc. 1.25).
KopHeBasa mamka Comep»XHUT BJIO-

@

3} apRUB.ZIp
'_'%apuua.?z
] DoxymeHTH
(™) Weh-crpaniuw

JKeHHbIE NanKu 1-ro ypoBHA (Hampu- b index._htm
mep, mamku ApXuB u [JOKyMEHTbI), Buaeo
B CBOI0 oOuepelb, KakKJad U3 HHUX 3! video.wmy

MOMEeT COLEPHaTh BJIOEHHBIE ITall-

video.avi

KN 2-r0 ypoBHA (HAIIpPMMEp, IAIKa (T 3By
HOKyMeHTbI COMEePIKHUT ManKu audio.way
Web-ctpannubl, Bupeo, 3syk n audio.mid
N3obpaxeHus) u t. 1. Heobxoaumo -
=] WsobpaxeHun
OTMETUTE, YTO B MANKAaX BCeX YPOB- .
« o image.png
Hell MOryT XpaHUThCA (ailanl. . ;
image.\pg
Iyts & paitny. Iasa Toro 4Tobn image gif
HalTu (ailyl B HepapXxuu KaTajaoros, imagebmp
Heo0xonumMo yKasaTh OyTh K (paitay.
L "nporpamma.-exe

IIyTs k ¢aitny HaumHaerca ¢ JOrHU-
4EeCKOro MMEeHHM JHUCKa, 3aTeM 3allu-
CBIBAETCHA MOCIENOBATENBLHOCTE HMEH
BJIOXEeHHBIX APYI B Apyra I[amnok, B
rnocaenHeil ¥3 KOTOPBIX COMEPIKHUTCA
HYXHbI Gaia. UMeHa gucka o na-
IOK 3allUCHIBAIOTCA Yeped PasfeauTesh «\». Hampumep, nyTts K
daiiny image.bmp moyxkHO 3anucaTh ClaeAyIOMIUAM 06pasoM:

A \JokymeHTb\N306paxeHna\image.bmp

Boccranosnenue ¢aitnos u ¢aitnosoit cucremsl. B nponecce
paboTsl KOMIBIOTEPA CIAy4YarOTCHA cOoM («3aBHUCAHHE» IIPOrpPaMM,
BHe3aHOoe OTHKJIOUEeHUEe MUTAaHWA U [AD.), B pe3yJbTaTe IPOUCXO-
IUT HeIpaBUJLHOE 3aBeplleHUe PAOOTHI NPHUJIOKEHUH M omepa-
IVOHHOU CHCTEMbI, YTO MOJKET IIPUBOTUTH K TOBDPEXKJEHHIO OT-
JelbHBIX KJacTepoB u (ainos. Moryr nossuTbcsi cOOHHBIE

Puc. 1.25. Npumep
nepapxm4eckon
$ainnoBOW CUCTEMBI
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(HeqHTaeMbIe) KIacTepsl, B KaTaJorax MOI'yT OBITL H3MeHEeHBI
pveHa daiinos, a B FAT MoryTr nosBHThCA HapylleHUs B IIeIIOU-
rax pasmenienus $HaiiyioB (HeKOTOpEHIE LIENOYKM MOTYT OBITBH 000-
pBaHBl, ONUH M TOT K€ KJacTep MOyKeT NPHHAJIeKaTh Pasiud-
gbiM (aiymaM u Ap.).

JIIss BocCTaHOBJEHUA (HaiinoBoi CHCTEMBL HCIIONb3YIOTCA CIIe-
yuajbHble IporpaMmel. B onepammonnoil cucreme Windows takoit
porpaMMoil ABiAeTCA cayxeOHas mporpamma [lposepka Awcka,
KOTOpasl aBTOMATHYECKH 3alycKaercsa NpH 3arpyske Windows mo-
cJie HEIIPaBUJIBHOTO 3aBepIIeHUA paboThl MM MOXKeT 6bITh IPU He-
00XOOMMOCTH 3alylieHa I0Jb30BaTeseM B IPOU3BOJIEHBIN MOMEHT.

IIpakTuueckoe 3aganue «IIposepra aiaoBoi cucTEeMbI AHC-
ka». B omneparimorHo# cucreme Windows oCyILeCTBHUTL IPOBEPKY
(aiIoBOIl CHCTEMBI IHCKA.

IIpoBepra ¢aiiToBOi cHCTEMBI JHCKA

1. B KOHTEKCTHOM MEHIO IIPOBEpseMOro Aucka (mampumep, C:)
BeIOpaTh nyuKT Céoilcmaea.
B nmoasusmeMca auaorosom oxue Ceoiicmaa BLIGPATE BKJIAM-
Ky Cepsuc (puc. 1.26) u mwenkuyThk II0 KHONKe Buinonrnumos

npoGepKy...
CBOMCTBE: 1WINAOWS XD el
JDoeryh i Besonantocte | Keara |
s Cepore | Obommosame |

YWMMB._W.__MM e - ..______.._g
: @ ﬂmammamuammuﬁm"
s :

Botrafmdre npOBEDKY...

U PP —— s e

@S Liepparment sunn aRnos, Spansvkon H6 TT0m f
: 000,

Boine b AedRarveRTaLWo. . i H

b T

A [

L

@ bp S0B, % H3BTOM TOMB,

i
|
Bomosturt, apumau9o. .. l |
i

| oK l Grmena ! foteagey

Puc. 1.26. Bknagka Cepsuc
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2. B nosBuBmemca guamoroBoM OkHe Ilpogepra Oucka
(puc.1.27) ¢ momoineio QUIAKKOB YCTAHOBHTE TpebyeMble IIa-
paMeTPBl U IOEJKHYThH II0 KHOIKe 3anyck.

R /

 CIepAeeTIN FOBBDKH AiaYs T T T 2
7 Anrovermets nomas s okt umlicn 1,
IV rpopepsms 1 poceratan sty nOBPERABS CekTOpa | -

Mposepxa gucka Windo

e Lne e B e s S e AR B B e sraia i
ot [ .

R

Puc. 1.27. Flpouecc npoBepku ancka

3. IIpoeepka aucka 6yaer BeIIOAHEHA B Tpu srana. Ilociae okoH-
YaHHUA NPOBEPKH M BOCCTAHOBJEHUA COOMHBIX KJACTEPOB M
¢aliyIoB TOABUTCS OKHO ¢ MHPOPMAIIUEH O COCTOSIHHM THCKA
nocJjie NPOBEPKH.

Jdedparmearanua AUCKOB. 3aMeljleHHe CKOPoOcTH oOMeHa
AAaHHBIMHM C HOCHTEeJNeM HHbopManuy MOMXET IIPOUCXOIUTE B Peay-
JpTaTe (pparmenrauuu daiinos. EcaH 3anuch TPOUSBOAUTCA Ha
HEe3amOJHEHHBIH AMCK, TO KJAacTephl, IIpHHaAeXKalllde OXHOMY
daiiny, sannceIBaOTCA NOApAL. ECIN AMCK NepenoJHeH, Ha HeM
MOXKeT He OBITH HEIIPepPBHIBHOHM 00JIaCTH, JOCTATOYHOMN JJIs pasMe-
weHna daiina, u daia 3anumercs B BUAe HECKOJIbKHUX (parmMeH-
ToB. PparmeHTanus odainos (bparmesrs: ¢GailyoB XpaHaTCcH B
Pa3IUYHBIX, YOAJTEeHHBIX JPYT OT APYra KJjacTepax) BO3pacTaer ¢
TeueHHeM BpeMeHH, B IpoIecce yAaleHUd ogHUX (Baii/oB 1 3amu-
CH OpYyrux,

Tax Kaxk Ha OHCKE MOIYT XPAHHUTLCA COTHHU M TBICAYH (haii-
JIOB B COTHAX THICAY KJIACTepOB, TO PParMeHTUPOBAHHOCTS (haii-
J10B 6yZeT CyIIeCTBEHHO 3aMeAJIATE AOCTYHN K HUM (MarHUTHBIM
FOJIOBKAM NPUAETCH INOCTOAHHO HEePEeMEINAaThCA ¢ JOPO'KKH Ha
AODPOXKY) M B KOHEYHOM HTOTe IPHBOJUTHL K IIPEXIEeBDEeMeHHO-
My H3HOCY JKeCTKOro AuckKa. PeKoMeHAyeTCs MNePHOIHYECKU
NPOBOAUTE JedparMeHTanuio AUCKA, B IIpoliecce KOTOpoi daii-
JIbl 3AIIMCRIBAIOTCA B KJlacTepHl, IIOCAEL0BATE/ILHO HAVIINE APYT
3a APYyrom.

IIpakTuueckoe 3ananue «/ledparmenrauusa aucka». B ome-
panuonHoi cucrteme Windows ocyllecTBUTH pedhparMeHTAINIO
AVicKa.
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% HedparMedranua Qucka

1. ing sanycka nporpammsl Jedparmentaums gucka Heobxoau-
Mo BBecTH KoMaHny [CmandapmHubie-Cayxcebuvie- Jedppazmen-
mayusa duckal.

Huanorosoe okHo [Jeppazmenmayus ducka (puc. 1.28) nosso-
JseT BHIOpATH JUCK, HYXXKIAWIIWHCA B Ipoueaype ne- dpar-
MEHTAIH.

Ilocne nakatusd KHONKEM Je@pazmenmayus HAYHETCA IIPO-
mece  gedparMeHTALlMM, KOTOPBI  MOXKHO  BU3YaJIBHO
HabawozaThb.

BeprukansHble IIQJIOCHI KPACHOrO IIBeTa 0To0paxarT dipar-
MEHTHUPOBAHHEBIE (alJbl, CHHETO IiBeTa — He(dparMeHTHPO-
BaHHBbIE (pailjipl, 3eJeHOT0 HBeTa — HemepeMelaeMble daiiabl
H, HaKoHel, 0eJyloro 1mBeTa — CBOOOAHBIE KJIACTEPHI.

2

* fledpar MEHTaLIA AACKa =

Kowone  Jecreve Baa Crpaeaa

Bipii e
e ®® .
Yo | cocronwe cearca . | Oannosan cucrema | Esocn. | coofioaro | %cxén&g'_on_a_c_mjg
&9 1Windows XP (1) NTFS 2401.. 57476 23 %

10ocurmErts (0 DepprarteHtipoeany NTFS 50076 146TE . ll

OUBHKE MCHOTE30BaHAA JVICKA AC ABEDDENMEHT AL

OUGHICS UINOALI0BIHMR ZUCKR NOCHE. Aecppermm:

=]. Ah‘ams i Aeqapmﬂ.a.wn f Aﬁa'-,fz:qv: t fot I NG l BeBeCT OTUaT l

] Oparmannposarel dainet T Hedparmesnpossas Dadms: [ HenepeMaw,aemsIs thari
D CBoGoAHo

o e e o

Puc. 1.28. JedparMeHTaumsa aucka

KoHaTpoasHasie BOnpocsl

1. B yem cocTouT paznuune Mexay DanKaMy M KaTagoramu?

2. TTouemy IPOMCXOAUT pparmeHranus daitaos?
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1.2. BanucaTes nyTH K (paiaaM nepapxuuecKoi ¢paiioBoi cucTeMsl, H3006-
pakeHHo}1 na puc. 1.25,

IPAKTHKYM

Windows-CD 35

1.14. B onepanmounoil cucreme Windows BEINIOJIHUTE IPAKTH- ;
geckoe aagaune «IIpoBepxa aisoBOH CHCTEMEI JUCKA .,

1.15. B onepanuonnoit cucreMe Windows BLIIOMTHUTE OPAKTH-
4yecKoe aafaune «ledparMenTanusa AUCKa».

1.5. OnepaunoHHas cuctema

1.5.1. HasHayeHUe u cocTaB onepaunoHHO CUCTEMbI

OnepanmouHas cucreMa saBasgeTcA 0as0BOH M HeOOXOTUMOMH
COCTaBJIAIOHIEH TPOrpaMMHOro 0GecleYeHAA KOMIbIOTEDA.

Onepanuonnasn cucremMa ofecreynBaeT COBMECTHOE (DYHK-
DHUOHHPOBAHME BCEX YCTPOMCTB KOMIBIOTEpPa U IPELOCTAaB-
JAeT NOJb30BATEJII0 NOCTYII K €r0 pecypcaM.

CoBpemeHHBIE OIIEpAllMOHHEIE CHCTEMBI HMEIOT CJOMKHYIO
CTPYKTYDY, KaMALIH 5JeMEHT KOTOPO¥ BHIIOJHAET ONPeleseH-
Hble QYHKIUM 0 VIPABJIEHHIO KOMILIOTEDOM,

Yupasaenue gainoBoii cucremoit. B onepanumonHoi cucreme
HMEIOTCA IIporpaMMHBIe MOAYJAM, yIpaBiagmpolnue daiimoBoit cuc-
TeMOi,

B nporecce pa6oThl Ha KOMIbIoTepe Hauboaee yacro Hag daii-
JaM#d OPOHU3BOLATCA CAEAVIOIHe ONepaiiiu:

e KOmMposaHue (Komus ¢aiyia NOMeIIaeTcs B APYryIO NaKy);

e Tepemelnenune (caMm daiiyr mepeMellaeTcs B Apyryo DanKy);

e yiajieHMe (3amMch O dailne ymansercda u3 IalKM);

¢ nepenMeHOBaHMe (M3MeHsieTca UMA Gaiiia).

Komasausnii mpoueccop. B cocras onepamuoHHON CHCTEMBI
BXOJUT CIlellHaJbHAA MporpaMMa — KOMaHJHBIM Ipoleccop, Ko-
TOpad 3aIpaluBaeT y IoJb30BATEIS KOMAHIb!l ¥ BBHINIOJHALT UX.
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Ilonb30oBaTenh MOMKET AATh KOMAaHAY 3alycKa IIpOrpaMMEBI,
BHLINONHEHMA KaKou-nulo oNepawwu Hagx danaamMuy (KOIWPOBa-
aue, yAaJleHHe, IepeMMeHOBaHNe), BbIBOJA JOKYMEHTA Ha MeYaThb
u 7. . OneparnoHHAaa CHCTeMA NOMKHA 9TY KOMAHY BLINOAHHUTE.

IpakTnueckoe 3aganue «Komuposanue daiaos». B omepa-
nroHOH cucTemMe Windows ocylecTBUTE KONUpPOBaHUe (GaliloB ¢
HCMOJB30BAHMEM TIpa(UUeCROT0 uHTepdeilica M C IIOMOMILIO
KOMaHIHON CTPOKH.

»
Lj Konupopanue daiison

1. CxonuposaTs (aifm ¢ UCHOJIb30BAHMEM IpadHUUYeCcKOro MHTEp-
¢detica (KOMMpOBAHUEM M3 MAlKKW B [aNKy HAH C IIOMOILNLIO
MposogHuka).

2. Beectu komangy [IIpoepamme-Cmandapmubie-Komandnas
empoxa). IlosBATCA OKHO KOMAHJHOH CTPOKH.

3. B orBeT Ha mpurjalleHde CHCTeMBI HepeHTH B KaTAJOT
C:\Windows ¢ nmomomsio xomauasr CD:

C:\Documents and Setting\HOY>CD
C:\Windows

4. TTonyunTe cHpaBKy o <@opmare

KOMaHJIBL COpY:
C:\Windows>copy /?
5. Beectu xomamnay (puc. 1.29): Puc. 1.29. KonupoeaHne

C:\Windows>copy A:\npa6a.doc D: $aiina 8 KOMaHAHON
CTpoke

Opaisepsl ycrpoicTe., K Marucrpanu KoMmbioTepa MOLKJIIO-
4aTea pasiuuHbie YeTPOWCTBA (AMCKOBOALI, MOHUTOP, KJIAaBHA-
TYpa, MbIllb, NPHHTEP ¥ Ap.). Kaxxaoe ycTpoUCTBO BBIIOJHSET
onupezeseHHYI0 GYHKIHIO (BBOL HH(pOpManuu, xpaneaue mHdop-
Manuy, BbIBOA WHGOpPMAaIHUU), IPHU BTOM TeXHUYECKasdA peaamnsa-
IuA yCTPOHUCTB CYLIEeCTBEHHO DPa3IMUaeTcH.

HpaitBepbl yCTPOHCTB — CIlelMAJIbHBIE IPOrPAMMEI, KOTOpPbIe
ofecrieudBaIOT yrpaBieHUe PaboOTOH YCTPOMCTB ¥ COTJIacOBaHME
hWHpopMallLOHHOrO O0OMeHa C APYIrHMH YCTDPOMCTBAMM, a TAKIKe
IO3BOJIAIOT NPOHU3BOAUTE HACTPOHMKY HEKOTOPBIX UX IapaMeTpos.
Ranpomy Tumy yeTpo#icTs cooTBeTcTByeT CROIf ApaiiBep.

B mpouecce ycTaHOBKH ONepallMOHHAA CHUCTEMA OIIpejesserT
TN ¥ KOHKDETHYIO MOJe]b YCTAHOBJIEHHOIO yCTPOMCTBA W NOA-
KilouaeT Heob6xoAuWMbie OIS UX QYHKIMOHHUDOBAHUA JApaiiBephl.
Ilpu Brarouennm KommnbioTepa IPOM3BOAMTCS 3ATDY3KA ApariBe-
POB B omepaTuBHYIO naMATh. ITonb3oBaTeNh UMeeT BO3SMOKHOCTE
BDPYUHYIO0 YCTAHOBUTL HJIM IEPEyCTAHOBHTH ApaiiBepsl.
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I'paduuecknit marepdeitc. Mns yapoileans paGoThl moab30-
BaTeNdA B COCTAB COBPEMEHHBIX OINEPAIMOHHEIX CHCTEM BXOJAT
MIporpaMMHEBIE MOAYJIH, CO3Jal0IINe rpaduiuecKHil mTOJIb30OBATEb-
cKuH uHTepdelic. B onepauMoOHHBIX CUCTEMAaX C rpadUUIecKuM NH-
TepdeiicoM IOJB30BATENb MOMET BBOAUTH KOMAHABI ¢ IIOMOIIBIO
JHAJOTOBEIX OKOH, TOT/a KaK B peXuMe KOMaHIHON CTPOKHM Heob-
XOAUMO BBOAHUTH KOMAHABL C IIOMOINBLIO KJIABHATYDEL.
HAuanoroBele OKHA MOIYT BKJIIOYATb B cefs pasHOOGpa3HbIE
3JIEMEHTB! YIDPABJICHMA:
® BKJAJKH, KOTODLIE MO3BOJSIOT UCIOJbB30BATh «CTPAHULBI»
BHYTPU AHANOrOBOrO OKHA;

® KHOIIKHM, KOTODble O0eCIeumBaAIOT BLIIOJHEHHE TeX HJIH
HHBIX AeHcTBHii;

® TEeKCTOBBI€ IIOJA, KOTODEIE IIO3BOJIAIOT BBECTH uHHbopMa-
IO,

¢ CNHMCKH, KOTOPHEIE IPeACTaBAAT coboll HabopEl Ipeaiarae-
MBIX Ha BBIGOD 3HAYCHRI;

® TIepeKJIIoYaTeNN, KOTOPhIEe CAYKAT AJA BHIOOPA OJHOrO M3
B3aUMOHUCKIIOUAKINX BapHAHTOB;

o (bIasKKH, KOTODHIe obGeceyMBarOT MpPHCBAHBAHHE KAKHM-

aub0 mapaMeTrpaM OIpeleseHHLIX 3HaueHHH;

® CYETYHKH, KOTODBIE IIPEACTABJISIOT COOOM IIapy CTPEIoK U

IO3BOJIAIOT YBEIVMYHWBATE HJIM YMEHBIIATH 3HAUEHNE B CBA-
3aHHOM C HHMH II0JI€;
® NGA3YHKH, KOTOpbIE€ MTO3BOJANIOT I/IABHO H3MEHSATH 3HAYE-
HUA KaKHX-Inbo mapaMeTpos;

® KOHTEKCTHBIE MEHIO, KOTOPbIE [I03BOJIAIOT 03HAKOMHUTLCA CO
CBOWCTBAMU OOBEKTOR, 4 TAKME BHIIOMIHUTE HAJ HUMH pa3-
pPeLIeHHbIE OINEepPaIuu.

Takme Ke 371€MEHTHI yIDABJACHUA HUCIOJIL3YIOTCA B CHCTEMaXx
00 BEKTHO-OPHEHTHPOBAHHOTO IIPOrPAMMMPOBAHUSA, YTO MO3BOJISA-
€T CO3AaBaTh B HUX IIPUJIOKEHHS ¢ HCIIOJb30BaHUEeM rpadhmyecKo-
ro mHTepdeiica OllepPalMOHHON CHCTEMBI.

Tnaea 4. ANropMTMU3auma U 06LEKTHO-OPMEeHTUPOBaHHOe
nporpaMMupoBaHue

CepBucueble nmporpammsl. B cocTaB OmepalMOHHON CHCTEMBI
BXOMAT TaKyKe CePBUCHLIE IIDOrpaMMBbI, WJIM yTHJIHTH. Takue
IporpaMMBbl MO3BOJSIOT OOCAYXXHBATHL AUCKH (IpPOBEPATH, COKH-
MaTb, ge®parMeHTHDPOBATh ¥ T. [.), BHIDOJNHATEL OMepanuu ¢ dail-
JaMy (apXHBUPOBATL U T. A.), paboTaTe B KOMIBIOTEPHEIX CeTHX
uT. O
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Cucremusblii peectp Windows. CHcTeMHBIN peecTp onepaiu-
ogHOHE cucTeMbl Windows sBasieTcs HepapxudecKod 6azod maH-
HBIX, B KOTOPO! xpaHHUTCA MHPopManud o KoHpUrypamuu Win-
dows. B peecrpe comepxatca cBelleHUA 00 o060pygoBaHun
CHCTEMb], VCTAHOBJEHHLIX [IPOrpaMMAax ¥ IIapaMeTpax HacTpoii-
K#d, K KOTODBIM OIlEpAllMOHHASA CHCTeMa IIOCTOAHHO ofpamiaercs
Bo BpeM# paboTel. B omepanmmonmyo cucremy Windows Bxomur
pefaKTop peecTpa — Iporpamma regedit.exe.

IIpaxTnueckoe 3aganme «()3HaAKOMJEHHEe C CHMCTEeMHBIM pe-
ectpoM Windows». O3HaKOMUTHCS ¢ PEECTPOM HA IpuMepe yera-
HOBKHZ B PeJlaKTOpe peecTpa LiBeTa HaAMHcell Ha KHONKax rpadu-
yecKoro MHTepgeica.

@ O3HakoMmJIeHHEe ¢ CHMCTeMHBIM peectpom Windows

1. Bect koMauay [Bwinoanums].
B nosBuBmIeMCA JUAaJOTOBOM OKHE J3anyck npozpammbvi
(puc. 1.30) BBeCTH B COHMCOK HMMs IIPOrpaMMbl — DeAaKTOpPa
peecTpa M IeJKHYTh mo KHonke OK.

3aNyCK NporpamMbi

EH

’e.“."I'jifg‘;i

o Benar e P e, . , o] KPS,

KPOWrhX, .

R 3

Ve s

°"‘""J e

Puc. 1.30. 3anyck penaktopa peecrtpa

2, B nosABUBIIEMCA AWANOTOBOM OKHe Pedaikmop peecmpa
(puc. 1.31) B nepapxuuecKkoM gepese peecTpa OTKPHITEH IYHKT

= Pepakiop peectpa - - : .‘ Wf‘tan‘l'J
3 Moit komneiotep =11 en - R .._..___.:‘}
% ‘ad HKEY_CLASSES_RCOT {1a8lButtonHilght REG_SZ 255 255255
& [0 HEY_CURRENT _USER _H Bauttorignt REG_SZ 212 208 200
’ () appEvents .} a¥|ButtonShadow REG_SZ 128128 128
: Console “ah) REG_SZ 00D _J
3 [ Control Pane!

abGradientActiveTitle  REG_SZ 166 202 240

B 1 Accessbiliy WeradientinactveTitle REG_SZ 192 192 192

& g ggp\;:' ance J W GrayText REGSZ 128128128
T curent aBJHilight REG_SZ 1036 106
g
™ Cursors _J’:J E}I:'%H-Ilgwﬂ'ext REG_SZ 2552552st.;'
<] | » ‘ | )

Mok komnLiaTep v KE Y, CURRENT_USER\Cortrol PanelCokrs

7

Puc. 1.31. PenaxTop peecipa



58 ___Taapal

HKEY CURRENT USER, a 3aTeM OTKDbITh BJIOKEHHBIH
uyHKT Control Panel u B HeM akTHBH3HPOBaTs NYHKT Colors.
B npaBo#l yacTH OKHA pPeJaKTOpa peecTpa B CIHMCKe IapaMer-
POB BBIAeNANTH napamerp ButtonText.

3. B muasoroeoMm oxkHe H3ameHnenue cmpoxog0z0 napamempa
(puc. 1.32) BBecTH HOBOe 3HaueHwme mapamerpa ButtonText
(ganpumep, 255 0 0 — KpacHBIN LBeT Hagnucell Ha KHOMKAaX).

ViaMeHeH e CTPOKOBOro Mapal 2l
ﬁaa&ump: : i '
[ButionT e
[23500
l 14 I Ormena J

Puc. 1.32. N3ameHeHne 3HaveHns napameTpa

4. JInga toro 4Tob6Ll USMEHEHMEe BCTYMUJIO B CUAY, BBEIATHU W3 pe-
JakTopa peecrpa KoMaHZoil [Paitsr-Buixod] u nepesarpysuTh
KOMOLIOTED.

Kareropuuecku He PEKOMeHAVETCA U3MEHATH HapaMeTpsl pe-
ecTpa 0e3 YeTKOro MOHMMaHUA TIPOU3BOAMMEIX HEeHCTBHI, TaK KaK
omru0OKa IpH M3MeHEeHHUU DPeecTpPa MOKeT cephbe3HO MOBPeSuTs CH-
cTeMy.

Ecau nmospesxgera mHGOpMana o6 ycrpoiicTBax, To cooTBer-
CTBYIOIINI pasfies peecTpa MOKHO RCTIPABUTh MM BOCCTAROBATL
B TOM BHJE, KOTOPBIA OH MMeJ B MOMEHT HOCJETHEr0 yIadHOIO
sanycka KoMubioTepa. HjiA sToro HeobXOIMMO I€pe3arpys3uTh
KOMIILIOTEP, B IPOIECCe 3arPy3KH HaXaTh KjaaBuily {F8} u BbI-
OpaTh BapHAaHT 3arpyskm 3azpys3xa nocredrell ydauHol Konpuzy-
payuu. CoBpeMeHHHE BepCHUHM onlepanuoHHo# cucreMul Windows
COTEDKAT CPeACTBO BOCCTAHOBJIEHHUS CHCTEMEI, KOTODOE MOMKET
BOCCTAHOBUTL CHCTEMHEIH peecTp, CYILECTBOBABIIMM Ha olpene-
JIEHHYI0 [AaTy, ecaW paHee 6bljIa coxXpaHeHa pe3epBHAA KOIUA
9TUX NaHHEBIX.

CrnpaBounas euerema. asa yao6CcTBa HOMB30BATEINSA B COCTAB
OIePAllIOHHOI cUCcTeMbl O0BIYHO BXOAUT TAKXKe CIIPaBOYHAA CH-
crema. CnipaBoYHAS CHCTEMAa HO3BOJAET ONEePATHUBHO IIOJNYUYHTH
HeoOXoAuMyI0 HHGODMAIHIO KaK 0 GYHKIIMOHUPOBAHHH oOIlepa-
IHOHHOM CHCTEMBLI B L[EJIOM, TAK X 0 paboTe ee OTAENBHBIX MOIY-
Jen.
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KoBTpoasamIe BOTIPOCH]

1. KakoBbL OCHOBHEIe KOMIIOHEHTEI OIIePAIMOHHON CHCTEMBL H KAKOBO UX
HasHaueHHe?

Komisrorep

Windows-CD {5~

1.16. B onepauuonHo# cucteme Windows BBIIOIHUTE IIPAKTH- ;
yeckoe 3agakne «KonupoBaune balios». i );'

1.17. B onepaiuoHHo cucreme Windows BRIIONHUTE IPAKTH-
yeckoe 3anaHne «O3HAKOMJIEHHE C CHCTEMHBIM DEECTPOM
Windows».

1.5.2. 3arpy3ka onepaunoHHON CUCTEMDI

CamorecTupoBanue KoMIbsHOTepa. Ilocie BKIIOUEHUA KOMIIb-
IoTepa MM Mepe3arpy3KH OIllePaIlOHHON CHCTeMbI IIPoLeccop Ha-
YUHAET CYUTHLIBATH M BBHINONHATL MWKPONPOTPAMMELI TECTUDOBA-
HUA KOMIBIOTEPA M I[IepBOTO 3TANA 3ATPY3KHM OIIEPalMOHHOMI
CHCTeMBI, KOTOpHIE XpaHsTca B Mukpocxeme BIOS.

@ Briouene KOMIbIOTEPA OCYIIECTBIAAETCA BHKJAYEHUEM
nutaHus (KHouka Power na cucremHoM Onoke). Ilepesa-
TPY3Ka ONepanHoHHOM CHCTEMbI NPOUSBOAUTCS HAMATHEM
KHONKH Reset Ha cucTeMHOM 06J10Ke KOMIIBIOTepa MM OLHO-
BpeMEHHBEIM HayxaTueM KomOurauwm xaasum {Ctri}+
+{Alt}+{Del} Ha runaBUaTypE.

Ilpe:xie Bcero HaYMHAET BBINOJIHATHCA IPOrDAMMA TECTUPO-
Banus POST, koTopan nposepser paboTOCIocOBHOCT: OCHOBHEIX
VCTPOMCTB KOMIBIOTEpa: Ipolleccopa, BUAeoafalTepa, ONepaTHB-
HOM naMATH, AUCKOBOJ0B, KOHTPOJIEPOB YKECTKUX JUCKOB U KJia-
Buarypeli. B cayuae oOOHapyKeHHS HEHCIPABHOCTEH BLIZAIOTCH
AnarHocTHYecKHe COOOIIEHUA B BH/E PA3JIUYHLIX I10CIAEIOBATENb-
HOCTe# KOPOTKMX M NJAUHHBIX 3BYKOBBIX CHTIHAJIOB (HaIpuMep, B
AWARD BIOS: 1 znivuHBIH M 3 KOPOTKHX CHTHAja — He noj-
KJI0Uen MOHUTOP, S KOPOTKMX — omubka npoueccopa u T. A.)
Wy B Buge TekcToBbIX coobueruii. ITocie ycnemHo# HEUIMANA-
SauMy BUAEONIATEL KPaTKHe NUArHOCTUYECKUEe COOBIIEHMS BHIBO-
AATCA Ha BKpAH MOHHTODA.
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BIOS Setup. ITonbzoBaTess MOMeT YCTAHOBUTHL HOBBIE Tapa-
MeTpE! KOHGMUrypaud KOMIbIOTEPa U 3aIIOMHUTb UX B CHEHAJIb-
HO# MHKpOCXeMe [TaMATH, KOTopasd HpPH BHIKIIOYEHHOM KOMIIbIO-
Tepe OUTaeTcd OT OaTapeilKMm, YCTAHOBJEHHON Ha CHUCTEMHONR
miate. [l 9TOrO B MWpoIlecce BBHINOJHEHHWS CaMOTeCTUPOBAHUSA
Oo6bIYHO HeoOXOAuMMO Ha)kaTb Kjaasuury {Del}. 3arpysurca cuc-
remHas yruanta BIOS Setup, nmeronias uaTepdeiic B BuAe cUCTe-
MBI HepapXudecKux MeHw. B caydyae BrIXona M3 cTpoda OaTapefikn
KOH(MHUIYPalMOHHbIe apaMeTphl TEPHIOTCHA, U KOMIBIOTED Iepe-
CTaeT HOPMAJIPHO 3arpy’XaThCd.

3arpyska onepauHousaoi cucremsr (puc. 1.33). Paitant ome-
PANMOHHOM CHCTEMBI XPAHATCA BO BHEIITHEH, JOJTOBpeMeHHOM I1a-
MATH (HAa MArHUTHBIX, ONTHYECKHMX WAU Gasiur-nrckax). OqHaKo
[IPOIPAMMBI MOTYT BBIIIOJIHATHCSH, TONLKO €CJIM OHM HaXOJATCH B
OoIepaTHBHOM ITAMATH, MTOATOMY (hailJbl ONeparnoOHHON CHCTEMBI
HeOOXOOMMO 3arpysuTb B OIEPaTHBHYIO MNaMATh. PaspemieHne
3TOro MIPOTUBOPEYHUS COCTOMT B ITIOC/JENOBATENLHOI, MOITAIHOMI
3arpy3Ke OHepPAIMOHHO¥N CHUCTEeMBI.

Auck, Ha KOTOpOoM HaxoasTca daisibl ONePaUMOHHOK CHUC-
TEMbl N C KOTOPOIro NPOM3BOANTCH ee 3arpy3ka, Ha3blBa-
€TCS CUCTEMHbIM.

Tlocse mpoBeleHMs CAMOTECTHPOBAHHUA clIellMainbHAA IIPO-
rpamMmMa, cogepxkainasgca B BIOS, HauumHaeT NOHMCK 3arpysudka
omepanuonHo#t cucreMbl. CoBpeMeHHBIe Bepcuu BIOS moasonsioT
3arpy’xaTh ONEPalMOHHYI0 CHCTEMY He TOJBLKO ¢ MarHUuTHBIX H
ONTHYECKUX AUCKOB, Ho U ¢ USB dusui-a1HucKoB.

Eciu gUCK CUCTEMHEIH 1 TpOrpaMMa-3arpy3dik OKa3hIBaeTCs
HA MeCTe, TO OHA 3arpyKaeTcd B OIEPATHBHYIO IIaMATh U eil mepe-
JaeTca ynpasierue paboroit kommbioTepa. IIporpamma uner daii-
JIBI OIIePAMOHHOM CUCTEeMB! HA CUCTEMHOM AHNCKE U 3arpyskaeT ux
B ONEpATHBHYIO NaMATh B KAaYecTBe NDOTDAMMHBLIX MOZYJeH.

OnepaTtusHan NamaTh CucremHbIid AucK

(TporpaMmHbie MOayNK < dailinbi oNepauroHHOM

ONEePaLMOHHOA CUCTEMBI / CUCTEMD

3arpyaymk OnepaunoHHOM!
CUCTEMB! \ 3arpysuuk onepaumnoHHOR
BIOS » | CUCTEMBI

Puc. 1.33. MNpouecc 3arpy3kn onepauioOHHON CUCTEMBI
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Ecam cucreMHBE JUCKH B KOMIBIOTEpe OTCYTCTBYIOT, HA dK-
paHe MOHMUTOpa MosBiserca coobmernne «Non system disk», u
KOMIIBIOTED «3aBHCaeT», T. €. 3arPDy3Ka ONePallHOHHOH CHCTEMEI
OpPeKpalllaeTC ¥ KOMIIBIOTED OCTaeTcsa HepaboTOCIOCOOHEBIM.

B mponecce 3arpy3ku MOXKHO BbIOpAaTh B TOM YHCJIe BADHAHT
3arpyaku 6e3 rpadudeckoro uHTepdeiica (18 BLIBOJA MEHIO Ba-
pPHAHTOB 3arpy3KU HYMHO Ha)KaTh Kjaaumy {F8}). B ciyuae uc-
noJanL3oBaunsa nETepdelica KOMaHAHON CTPOKY HA SKpaHe IIOSABJS-
eTcA IpHUIjalUleHHe CUCTeMbl K BBOAY KoMaHz. llpuraamenwue
npeacTaBiasieT co0Oil IIOCTeXOBATENLHOCTH CHMBOJOB, COOGIIAO-
IyI0 O TeKylleM aucke u nmanke. Hanpumep, ecan 3arpyska orme-
PAIMOHHOM cucTeMsl Oblia mpousBeseHa ¢ gucka C:, a omepamu-
oHHas cucreMa Oblia ycranoBieHa B manky CAWINDOWS, To
[IOABHUTCA IIPUTJAIIIeHUE:

C:A\WINDOWS>

B caydae 3arpyskm rpagudeckoro marepdeiica onepaliyoH-
HOM cucTeMbl KOMAHABI MOI'YT BBOAUTLCA C UCIIOJL30BAHHEM 3JIe-
MEHTOB YIIPaBJIEHUS.

KoBTpoabsEEie BOIPOCKH

1. KakoBEI OCHORHBIE 3TANR] 3ATPYIKU CHEPABNOKHON cuCTeMEl?

1.6. 3awunta nipopmaunm
OT BPEAOHOCHLIX NPOrpamMmm

1.6.1. BpenoHOCHbIE NporpamMMbi
¥ aHTUBUPYCHbIE NPOTPaMMbl

Tunsl BpexOHOCHBIX TporpaMM. BpenorocHRIMK mporpaMma-
MU SBJAIOTCH IPOTPaMMEI, HAHOCAIINE Bpel AaHHBIM H IPOrpaMm-
MaM, XpaHSIIUMCA Ha KOMIbiOTepe. OCHOBHBIMM THUIIAMH BPEIO-
HOCHBIX TIPOTPAMM SBJIAIOTCH:
KOMOBIOTEPHRIE BHDYCHI;
CeTeBhle 4YEpBU;
TPOAHCKUE IIPOTrPaMMEl;
OporpaMMHl IIOKas3a pekJaMbl (0T aHri. adware) u Tpo-
rpaMMBbI-IINTHOHEI, 3aHHMAamOuecHd c60POM IIepCOHANLHON
nH(pOPMAINHK O KOMIILIOTEPE M MOJIb30BaTeNe (OT aHIJ. Spy-
ware);
® XaKEePCKUE YTHUIUTHL.
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IIpoofpasoM BpeOHOCHBIX IPOrpaMm ObIIa KOMIILIOTeDHASA
urpa «Jlapsun», cosgarHad B 1961 roay B HayuHO-HCCIe-
JOBaTeNbCKUX T1ensaXx. HecKONbKO KOMILIOTEDHBIX IIPO-
rpaMM, Ha3BAHHBIX «OPraHU3MaMK», 3arPy’Kajvuch B Ma-
MATE IBM, npuYyemM opranmaMsbl, CO3AaHHEIE OJHIM UIDOKOM
(T. e. mMpuHa IEeKaIINe K OAHOMY BHIY), JOJMKHBI ObLIN
VHUYTOMATH NPeCTABATeIeH JPYroro BULA ¥ 3aXBATHIBATH
OIIePATHUBHYIO IIaMSATb.

3a cosjganue, UCIONL30BAHNE K PACIPOCTPaHEHHEe BPeXOHOC-
HBIX nporpamMm B Poccum u GOABLIIMHCTBE CTpPaH IpeAyCcMOTPeHa
YrOJIOBHAS OTBETCTBEHHOCTB.

ARTHBUpYCHBIe TporpaMmsel. lIpuHnun paboTel aHTHUBUpYC-
HBIX TPOrPaMM OCHOBaH HA NpPoBepKe (ailioB, 3arpy30UHBIX CEK-
TOPOB AWCKOB K OIIEPATHBHOM HaMATH ¥ [TOUCKE B HUX M3BECTHBIX
W HOBBIX BHDPYCOB.

a1 moucka M3BECTHBIX BHPYCOB MCIOJIL3YIOTCS CUTHATYPBI,
T. €. HEeKOTOpHIe MOCTOSHHBIE MOCHENOBATEJBLHOCTH IBOMYHOTO
Koz, cuenu(UUHble IS 3TOTO KOHKpeTHOTO BUpyca. Eciu anTH-
BHpPYCHaAs OporpaMma oOHADYIKHT TAKYI0 ITOCJIeJ0BATENBHOCTH B
KaxkoM-aubo daiiae, To Gain cunTaeTcs 3apakKeHHBIM BHDYCOM H
TIOAJICKUT JIeUeHUI0,

s moUCKA HOBBIX BHDPYCOB HCIOJB3YIOTCH aJlTOPUTMBI 3B-
PHCTHYECKOro CKAHWPOBAHMA, T. €. AHAJINU3 IIOCJIeL0BATEABHOCTH
KOMAaH[J B IIpoBepAeMoM 00beKTe. ECiH «IOHO3PHTEILHAA» II0-
Cl1ef0BaTeJbHOCTh KOMAaHA OO0HaApyXMBaercda, TO AHTHUBHpYC-
HadA IporpaMMma BbigaeT cooOIlIleHME O BO3MOXKHOM 3apaKeHuu
o0 BeKTa.

BoaplinucTBO aHTMBHMPYCHBIX MpOrpaMM codeTaeT B cebe
GYHKIMY [TOCTOSHHOH 3amuThl (AHTHUBHPYCHBIH MOHHTOpP) H
QYHKIuUM 3aUThl 0 TpebOBaHHIO TOJb30BaTENA (AHTUBUDYC-
HBI!l CKaHEp).

ANTHBUDPYCHBI MOHUTOD BAIIYCKAETCSH aBTOMATHYECKH ITIPU
CTapTe OIIEePAIlMOHHON CHCTeMEI ¥ paboTaeT B KauecTBe (DOHOBOI'O
CHCTEMHOTO IIpOIlecca, HpPOBePAs Ha BPEJOHOCHOCTH COBeplIae-
Mbl€ LDPYTHMH mporpaMmmaMu jAercTBuA. OcHOBHas 3afjaya aHTH-
BHUPYCHOI'0O MOHUATOpA COCTOMT B OOecrieyeHMH MaKCHMAaJbHOH 3a-
IIUTHI OT BPEAOHOCHBLIX IPOTPaMM DY MUHHUMAJIbHOM 3aMeIJIeHMH
paboTEl KOMIIBIOTEDA.

AHTUBHDYCHBI CKaHep 3alycKaeTcs 10 3apaHee BBIGPAHHO-
MY PACHHUCAHHIO MJH B MPOU3BOJBHBIA MOMEHT IIOJIB3OBATEEM.
AHTUBHUDYCHBIA cKaHep IIPOM3BOLHMT IMOMCK BPEJOHOCHBIX IIPO-
rpaMM B OEPATHBHON MAMATH, a TAKYKE HA JKECTKHX M CETEBBIX
IUCKAaX KOMIIbIOTepa.
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K HezocTaTKaM aHTHBUDPYCHBIX IIPOIPAMM MOKHO OTHECTH
GoJblIle paszMephl MCHOJL3YEMBIX UMH AHTHBUDPYCHBIX 6a3 naH-
HBIX, KOTOPBIE JOJKHEI CO/IEPKATh HHGOPMAIIHIO 0 MAaKCHMATbLHO
BO3MOXXHOM KOJHYECTBe BUDPYCOB (B HACTOSAIIEE BpeMs LECATKaX
THICAY), UTO, B CBOIO OUepenb, MPUBOAUT K OTHOCHTEILHO HeOOMDL-
[110¥ CKOpPOCTH IIOMICKA BUPYCOB.

IIpuanakn 3apa’keHus KoMnbloTepa. EcThb psii 1IPU3HAKOB,
CBHUJETEJILCTBYIOLINX O TPOHUKHOBEHNM Ha KOMIILIOTED BPeAOHOC-
HBIX TIPOTpaMM:
® BLIBOZ, HA JKPaH HENPEAYCMOTPEHHEIX COODIIEHWH wian
H300parKkeHnI;

e II0fauya HeNpeIyCMOTPEHHBIX 3BYKOBBIX CHI'HAJIOB;

e HEOXXHuJaHHOE OTKDPBITHEe ¥ 3aKkpbeiTue JoTKa CD/DVD nmuc-
KOBOZA;

e NPOM3BOJBHBIA 3aIyCK HAa KOMIILIOTEpE KaKHX-JIH00 IIpo-
rpaMm;

“yacThle «3aBHCAHUA» U c6oM B paboTe KOMIIbIOTEDA;

MeAJleHHasA paboTa KOMIbIOTepa [IPH 3alycKke NporpaMm;

HCYE3HOBEHHE WJIKM H3MeHeHUWe (PaHJoB M IIaIoK;

yacToe oOpameHe K ECTKOMY IUCKY (4acTo MHUTraeT JaM-
HOYKa Ha CUCTEMHOM OJioke);

® «3aBHCAHHE» WJU HeOXHIaHHOe IIoBeeHHe Gpays3epa (Ha-
npuMep, OKHO TIPOrpaMMBI HEBO3MOYKHO 3aKPHITH).

Kpome Toro, eCTs HEKOTODRIE XapaKTepHEBIE NPU3HAKU IOpa-
JeHUS CeTeBhIM BHUDPYCOM 4He€pe3 3JeKTPOHHYIO IOYTY:
¢ IPY3bA WUJIHU 3HAKOMBIE TOBOPAT O NONYUYEHHBIX OT Bac c006-
IIeHNAX, KOTOpPLIe Bbl He OTIIPaBJISIN;
® B BallleM MMOYTOBOM SINUKe HAXOOHUTCHA OOJIbINOe KOJIHUECT-
BO coo0OuleHuit 6e3 o6paTHOTO agpeca W 3aroJIOBKA.

JelcTBHA NpH HAJHYMHU NPH3HAKOB 3apaskeHUd KOMIIBIOTE-
pa. IIpexze ueM IpeATIPMHUMATEL KaKue-JIH60 meiicTBHSA, Heo6-
XOAMMO COXPAHUTH PE3YALTATH pPaboThl HA BHEIIHEM HOCHUTeJe
(zuckere, CD- uaux DVD-gucke, dusin-rapre u up.). Jlanee Heod-
X0ZUMO:

® OTKJIIOYUTH KOMIBIOTED OT JIOKAJBbHOM ceTM m WHTepHera,

eClIH OH K HUM OBLI HOAKJIIOUEH;

® eC/IM CUMIITOM 3apasKeHUS COCTOUT B TOM, YTO HEBO3MOMK-

HO 3arpys3uThCA C JKeCTKOr0 AMCKA KOMIbIoTepa (KOMIIbIO-
Tep BBIAAET OUIMOKY, KOrZa BB €r0 BKJIKOUaeTe), HOMPOGO-
BATH 3arpy3UTBHCA B DEYKHME 3alUThI 0T cOH0oeB MU C JUCKA
aBapuiiHo¥ sarpysxu Windows;

® 3anycTHUTH AHTHBUPYCHYIO MPOrpaMmy.
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KoHTpoJbHBIE BONIPOCHI

1. K KakuM 1oc/IieICTBUAM MOSKET IIPUBECTH 3apakeHue KOMIBIOTEDHBIMH
BHpycaMu?

2. Kaxue cyniecTByOT IPH3HAKH 3apaKeHHA KOMIBIOTEpa BHPYCOM?

3. Hro HeoOXOAUMO CcHenarTh B OEPBYIO o4epenb B CAy4Yae 3apaKeHHHA
KOMIIBIOTepa BUPycOM?

1.6.2. KoMmnbloTepHble BUPYCHI U 3aWnTa OT HUX

06s3aTe/IbHBIM CBOMCTBOM KOMIIBIOTEDHOrO BHDyca SABJIAETCA
CHOCOBHOCTh K PASMHOXEHHIO (CaMOKONUpoBaHuio). Bupycsl Mo-
IyT Tak)Xe He3aMeTHO IJdA I[I0JIb30BATE]A BHEIPATHCSI B MCHOJI-
Husfemble $aiabl, 3arpy304YHble CEKTOPH! JHCKOB U MOKYMEHTHI.
HassaHnue «BHPYC» II0 OTHOLIEHHIO K KOMILIOTEPHBIM IIPOTDaM-
MaM IPHIILI0 U3 OMOMOTHMH MMEHHO N0 IPH3HAKY CIOCOGHOCTH K
CaMOpa3MHOMKEHHIO.

ITocne sapaxeHUsI KOMOBIOTEPA BHUDYC MOXKET HA4YaTh BHINIOJ-
HeHVe BPEJIOHOCHBIX HeHCTBHI M pacnpocrpaneHue CBOMX KOIWIi,
8 Tax)ke 3aCTaBUTh KOMIIBIOTED BBIIIOJHATL KaKue-1ubo Keict-
BHA. AKTHBHU3AIINA BHPYCa MOMKET OBITh CBfA3aHa C pasiIMYHBIMHA
COORITUAMU (HACTYILIEHNEM ONpeAeNeHHOH AaThl MW JHA Hexe-
JIH, 34IlyCKOM [POrDAMMBI, OTKDBITHEM NOKYMEHTA M T. A.).

KoMnbloTepHbie BUPYCh! ABMAICTCA BPEAOHOCHLIMI Mpo-
rpaMMamu, KOTOpbIE MOTYT «PaamMHOXaTbCa» U CKPLITHO
BHEAPATL CBOW KOMUK B NCNONHUMbIE (ainel, 3arpy3au-
Hble CEKTOPb! AUCKOB 1 IOKYMEHThI. AKTUBM3aLMA KOMIMb-
I0TEPHOrG BUMPYCA MOXET Bbi3blBaTb YHUYTOXEHUE NpOo-
rpamMm W1 JaHHbIX.

Pasnoo6pasHbl ITOCHEACTBHA AelicTBUs BHpycoB. Ilo Beanuu-
He BpeAHLIX BO3AEHCTBMYU BUPYCHI MOXKHO pa3fgeanTh HA!

e HeoIlacHble, BAUAHNAE KOTOPBHIX OTDAHHUYMBAETCHA YMEHbIIIe-
HUeM c¢BOOOTHOH MaMATH Ha AUCKe, rpadU4YecKUMHU, 3BYKO-
BLIMHM H JPYyruM¥ BHeITHEMH 3bhdexTamMu;

e OITaCcHBIe, KOTOpPbIE MOTYT IPHUBECTH K c00AM M «3aBUCAHHU-
AM» npu pabore KOMIIBLIOTEDA;

e OUEHL OIIaCHBIE, aKTHBH3AIMA KOTODPBIX MOXET NPHUBECTH K
IOTEpPEe IpOrpaMM ¥ JAaHHBIX (U3MeHEHWIO WU YIAJeHUIO
¢dansoB u Karaysoros), GOpMaTUPOBaHHIO BUHYeCTepa U T. 1.

B macrosiiee BpeMsa H3BECTHO HECKOJbKO BECATKOB THICAY

BHPYCOB, 3apasKalollluX KOMIObLIOTEPH! PA3IUYHBIX ONepPALlUOHHBIX
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cucteM. Ilo cmocoBy coxpaHeHHs U WUCIOJHEHUA CBOEro KOfia BH-
pycBl MOXKHO pasieJuTh Ha 3arpy3ouHsle, (aiioBble, MAKpo-BH-
pycsl X CKPUNT-BHPYCHI.

3arpysouHsle BHPYyChI. 3arpy30dHble BUDYCHI 3apPaXaloT 3a-
rpy304HBIA CeKTOP MMOKOr0 UK JKECTKOro ANUCKA. IIpunnun geii-
CcTBHSA 3arpPy304YHBIX BHUPYCOB OCHOBAH Ha AJIrOPUTMaX 3amycka
OmEPALMOHHOM CcHCTeMBl IIPH BKJOYEHMH HJIH Iepe3arpyske
rgoMmObioTepa, [locne HeOGXOAMMEIX TECTOR YCTAHORBJIEHHOTO 000-
pyZOBaHUA IPOrPAMMA CHCTEMHOMN 3arpy3KH CUMTBIBaeT epBbIA
pu3UUeCKHIl CEeKTOP 3arpy30YHOro AUCKa (rUGKOro, KeCcTKOro,
OTIITHYECKOr0 HJIM (MIAII-JMCKa B 3aBHCHMOCTH OT IIapaMeTpOB,
ycraHoBneHHbIX B BIOS Setup) u nepenaer Ha Hero ynpapJieHue.

IIpu 3apaskeHHM OHCKOB 3arpy30O4yHble BUDYCBI «IOACTABJIA-
JOT» CBOIl KOJ BMECTO IpOrpaMMbl, IoJIy4alolieii ynpasiieHne Ipy
garpyske CHCTEMBI, X OTJAlOT YIpaBJeHHE He OPUIMHAJBHOMY
KOy 3arpysvyuKa, a KoAy Bupyca. IIpu mHQuUIHEpoBaHUM IHCKA
BHPYC B GOJIBIIMHCTBE CJIyYaeB IIePEeHOCUT OPUTHHATbHEIA 3arpy-
30YHBIH CEKTOP B KaKOM-JI1b60 APYroif cCeKTop AXUCKa (HanpuMep, B
nepsbi#i cBOGOAHBIH).

@ ITepBass anuaeMus 3arpy309HOr0 KOMIIBIOTEDHOI'O BHpycCa
upousowna B 1986 roxy, xorpa Bupyce «Brains «zapamans
3arpy30ouHBI# CEKTOD AUCKEeT AJf IePCOHAJbHBIX KOMIIBIO-
repoB. Bupyc «Brain» sBianca Taxkike W IEePBBIM BHPY-
COM-HEeBUMMKOM, TAK KAK NpH IIONLITKe oDRapyKeHusa 3a-
pPaKEHHOTO 3arpy30YHOTO CEKTOpa BUPYC HEe3aMeTHO
«HOACTABJAN» €ro He3apa’KeHHBIH OPUTHUHAJ.

[podunaxTuyeckas 3auiuTa OT TAKUX BHUPYCOB COCTOHT B OT-
Kage OT 3alrPy3Ky OIEPALMOHHON CHCTeMb! ¢ TMOKHX JUCKOB U
yeraHoske B BIOS Balmero KoOMIIbIOTEPA 3AlIUTBLI 3aI'PY304YHOI0
cexrtopa or uaMeHemwuit. C nomormrpio mporpammiul BlIOS Setup
MOXKHO mpoBecTH HacTpoiky BIOS raxum obpasom, uTo Oyzer 3a-
Opemena (3a6aoxkupoBaHa) jwobas 3aMuch B 3aI'PY30UYHBIR CEKTOPD
IYuCcKa U KOMOBIOTEp OyeT 3aliullleH OT 3apa’keHus 3arpy30YHbI-
MH BUDYCAMH.

dajioBble BHPYCHI. PaiioBbie BUPYCH! PA3JIUYHLIMH CIIOCOBA-
Mu BHeApAOTCA B HCIOMHHMMEIE (hadinbl (KoMaHguwle daitasl *.bat,
IporpaMmel *.exe, CHCTeMHEIe daiIn *.com ¥ *.Sys, NporpaMMHBIe
bubnuorexn *.dil 1 Ap.) 1 OBEIYHO AKTHUBUIMPYIOTCH TIPU MX 3aIIyC-
Ke. Ilocsie 3amycka 3aparKeHHOTO (aiiyia BUPYC HAXOZUTCA B Grepa-
TUBHOH NMaMATH KOMIBIOTEDPA W SABJIAETCA AKTUBHEBIM (T. €. MOKET
3apaskats apyrue (aiabi) BIJIOTH OO MOMEHTA BBIKJIIOYEHUS
KOMUBI0TEpa WM TIEPEe3ATPY3KHM ONEPALMOHHON CHCTEMEL.

2 .
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ITo comocoby 3apaskeHus (aiioBhle BUPYCH pasfelisioT Ha:

® Ilepe3alMChIBAIOLIMe BHPYCHI, KOTOPhLIe 3aIIMCHIBAIOT CBOH
KOJ BMecCTO Koja NporpaMmbl, He U3MEHSS HA3BAHUS HC-
noanumoro Gaiaa. Ilpu 3anycke mIporpaMMbl BBITIOJIHSET-
CA KOZA BHpYCa&, & He caMa IporpamMMa;

® BHUPYChI-KOMIIAHBOHBI, KOTOpble, KaK M Ilepe3allichiBalo-
e BHPYCHI, CO3Jal0T CROI0 KONWIO Ha MECTe 3aDarKaeMoH
nporpaMMmbl, HO B OTJAHYHE OT Ilepe3aluCcHIBAeMbIX He
VHHUTOXAIOT OPUTrWHANBELIM (aiii, a mepenMeHOBBLIBAIOT
uag nepemelyarwT ero. llpn 3anycke nporpaMMbBl BHadase
BBIIIONHSETCA KOJ BUPYCA, a 3aTeM yIIpaBJeHUe IIepeJaeTcs
OPUTHHAJBHON OPOrpaMMe;

s Apa3UTHUECKUE BUPYCHI — 3T0 dalijoBble BUPYCH, UaMme-
HIONIUE cofepykuMoe (aiiia, J00ABIAA B Hero CBOI KoOJ.
Koz moxer BHeADATHCA B HAYAN0, CEePEIHHY HIH KOHEI
IporpaMmbl M BHITIONHAETCHA IIEPe]l, BMECTe HUJH II0cje
nporpammsbl. IIpu aToMm 3apaKeHHad IIpOrpaMMa COXpPaRseT
TOJHYK HJIH YaCTHYHYI0 paboTocrIoCo0HOCTS.

@ B 1999 rogy npousomLia snuAeMUa OYeHb OIAacHoro (aitro-
Boro Bupyca Win95.CIH, maszBanBHOTO «YepHOOBLIBL> W3-3a
ZaTel aKTuBanuy 26 anpens. Bupyc yHuuTOoXKAN faHHBIE HA
JKeCTKOM JUCKE, a Ha CHCTEMHLIX TIATaX CTHDPAJT COREPIHU-

moe BIOS, uro mpusBogmio K HeoOXOZMMOCTH HMX 3aMEHBI.

IIpaxTnuecku Bce 3arpys3ounble U (ailjioBble BUPYCHl Pe3H-
JeHTHBI, T. €. OHU HaXOAATCS B OIEPATHBHOH MaMATH KOMIbIOTE-
Pa, X B IIponecce pa60T1>1 IIoJL30BaTeJaA MOI'YT OCYLIeCTBJATH
onacHBIe JelcTBUA (CTHPATh JaHHbIe Ha JUCKaX, M3MEHATH Hassa-
HUA U Zpyrue aTpubyrsl daitnos u T. 4.). JledeHue oT pe3maeHT-
HBIX BUDYCOB 3aTPYyAHEHO, TAK KaK Ja)ke Iocjie yJaJleHus 3apa-
JeHHbIX (afiloB ¢ [UCKOB BHUPYC OCTAeTCA B OIepaTHBHOH
NaMATH ¥ BOZMOXXHO IOBTODHOe 3apaxeHue ¢aityos.

IMTpodpurnakTryeckas zamura oT (PakIOBEIX BUPYCOB COCTOUT
B TOM, 4YTO HE PeKOMeHAyeTcH 3aIIycKaTh Ha MCIONHeHMe daiier,
IOJIYyYeHHbIE U3 COMHUTENIBLHOTO NCTOYHMKA U IIPeABapUTEILHO He
[IPOBEPEHHbIE AHTHUBUPYCHBIMHM IpOI'pPaMMaMM.

Maxpo-Bupycsl. HauGoJsiblniee pacnpocTpaHeHHe IIOJYYHJIHK
MaKpO-BUDYCHI [IJIi MHTETPUDPOBAHHOIO OMUCHOrO IIPHJIONKEHUS
Microsoft Office (Word, Excel, PowerPoint 1 Access). Makpo-Bupy-
Cbl (PAKTHYECKH HABAAKTCA MAKPOKOMaHAaMu (MaKpocaMH) Ha
BCTPOCHHOM A3BIKe MporpaMmupoBadust Visual Basic for Applica-
tions (VBA), xoTophle moMeIalTcd B JOKYMEHT.

IIpu paGoTe ¢ NOKYMEHTOM IIOJL30BATENb BBINOJHACT PA3JIny-
Hble AefiCTBHA: OTKpPHIBaeT NOKYMEHT, COXpaHser, Iedaraer, 3a-
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gpbiBaeT u T. I. IIpy aToM NpUIOKEHHEe MINET U BHIIIOJHSET COOT-
peTCTBYIOIIME CTAHAAPTHBIE MaKpOochl. MaKpO-BUPYCBI COZepKaT
cTaHAapTHBIe MAKDPOCBI, BHISEIBAIOTCA BMECTO HUX U 38PAMKAIoT
KaKABIM OTKPBIBAEMEIH MM COXpPaHAEMBIH AOKyMeHT. Bpennble
neficTBUS MAKPO-BUPYCOB PEANTUIYIOTCH C MOMOIUBIO BCTPOEHHLIX
MaKpOCOB (BCTABKH TEKCTOB, 3aIlpeTa BHIITOJHEHUA KOMAaH[ MeHIO
OpUJIOKEHUA U T. X.).

Magpo-BUDYChl ABJASIOTCA OrpPaHNYEHHO PpPe3UIeHTHLIMH,
T. €. OHM HAXONATCH B OIMEPATUBHOM INAMATH UM 34pa’kaloT LOKY-
MEHTHI, TOKa OTKDLITO NpUIocKeHue, Kpome TOro, Makpo-BUpyCH
3apa)kaloT MIa6JOHBl JOKYMEHTOB M IO3TOMY aKTHBUIUDPYIOTCA
yiKe [IDH 3aIlyCKe 3aPAKeHHOIQ NPHJIOCKeHMA.

B asrycre 1995 roga Hauanach SIUAEMUS IIEPBOr0 Maxpo-
pupyca «Concept» nma rexcroBoro mnpoieccopa Microsoft
Word. Maxpo-supyc «Concept» A0 CHUX IOp MMeeT LIAPO-
KOe pacupocTpaHeHHe, H Ha CerofHAINHWI MOMEHT U3BECT-
~ Ho okosio 100 ero mopmduramuii.

IIpothunakTuyeckasd 3amiuTa OT MAKPO-BHDYCOB COCTOHUT B
IpesoTBPAIEEMH 3allycKa BHUpyca. IIpM OTKPBITUH JOKYMEHTA B
npunoxenuax Microsoft Office coobujaeTea o npucyTeTsru B HUX
MaKpOoCoB ([IOTEeHIMAJBLHBIX BUPYCOB) M NIpejjaraeTcs 3allpeTHThb
uX 3arpy3Ky. BeiGop 3ampera Ha 3arpysKy MAKPOCOB HAZEXKHO 3a-
IATHT Ball KOMIBIOTED OT 3aDasKeHHs MaKpO-BUDPYCAMMU, OLHAKO
OTKJIIOUHUT M II0JI€3HBIe MAaKPOCHI, COIEPIKalllueca B JOKYMeHTe.

Cxpuanr-sapycsl, Oco60i pasHOBUAHOCTBIO BHPYCOB ABJIAIOT-
CA aKTHBHBIE 3JIeMeHTEHI (IporpaMMuI) Ha A3ulKax JavaScript wan
VBScript, kKoTopble MOTYT cofep:KaThed B daitnax Web- cTpamuil.
3apakeHue JOKQILHOTO KOMIIBIOTEDPA IIPDOMCXOAUT IIPH KX IIepe-
Bade o BcemupHoO# nayTtuHe ¢ cepBepoB HHTepHera B Gpaysep
JIOKATBHOTO KOMIBIOTEDA.

B HosGpe 1998 roga mosBHJICA IepBHI CKPUIIT-BHDYC
VBScript.Rabbit, saparxaomuii ckpuntel Web-crpasun, a
Yyepes noiTopa roga, 8 mae 2000 roga rpanyaa riaobaibHad
anugeMuda cKkpuanrt-supyca «LoveLetter». Cefiuac stor Tun
BHUDPYCOB IIDOYHO YAEPKHUBAET IEPBOE MECTO B CIIUCKE HAU-
fosee pacnpocTpaHEHHBIX M OIACHLIX BUDYCOB.

IMpodpmnaxTuueckast 3amMuTa OT CKPUNT-BUPYCOB COCTOMT B
TOM, yro B Opaysepe MOXKHO 3alDPETHTh IIOJYYEHHE aKTHUBHBIX
3JeMeHTOB Ha JIOKAJBHEIH KOMIILIOTED.

IIpaxTuyeckoe 3agaBEme «3alMTa OT KOMIBIOTEPHEIX BHDY-
CoB». C noMoIbl0 aHTUBAPYCHOH IPOrpaMMEel (manpumep, AntiVir
Personal Edition) npoBepuTh KOMIOBIOTED HA HAJMYHME BHPYCOB U
IPA ux obHapyXeHNU BBIEYNTH WIH YAAIUTL 3apaKeHHbIe Qaiis.
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3amuTa OT KOMIILIOTEPHBIX BHPYCOB

IIpexx e Bcero, Heobxoaumo depe3 HHTepHET OGHOBHTE caMy
AHTHUBUPYCHYIO IIPOrpaMMy W BUDycHYI0 0asy JNaHHLIX.

1. Coeguunursca ¢ MuTepHeTOM.
Ha maHenu 3ajay B KOHTEKCTHOM MeHI0 3HAYKA aHTHBUPYC-
Hoi1 mporpaMmbl AntiVir Personal Edition BeiGpats nyaxT Start
Update.
B noasuBIIeMca guanoroBoM okHe (puc. 1.34) 6ygeTr orobpa-
JKaThcsA npollecc O0HOBIEHMSA AHTHBHUDPYCHOH IIporpaMMBbl U
BHApYycHOH 0a3nl JaHHBIX.

ZAnt

D pard ek

iVir“

B |
|

- | Transmitted: 1166 kBytes | |
* | Remaining 10924 kBytes | |

Puc. 1.34, O6HOBNEHWE aHTVBUPYCHOR NPOrpamMmmel

HacTpouM napaMeTrpsl aHTHBUpYcHOro mouHmTopa (Guard) u
ckaHepa (Scanner),

2. B KOHTEKCTHOM MEHIO 3HAYKA aHTUBUDYCHOHN MporpaMMbl BbI-
Oparts nyekTt Configure AntiVir.
B mosBuBINEeMcs AuaJiorosoM oxkHe (puc. 1.35) BuiOpars 9KcC-
MEePTHBHIH PEXMUM, YCTAHOBUB ¢naxkok Expert mode.
B J1eBo# yacTH OKHA B HePapXHYeCKOM MeHIO BhIOpaTh HYHKT
Guard, a B npaBoil yCTaHOBATH He0OXONMMEBIe HapaMeTpEl aH-
TUBUPYCHOTO MOHUTODA.
IIna BribOpa THUIIOB IIpoBepsieMbIX GhalijioB IIeJKHYTH MO
KHonke File extensions ¥ B IOABHMBLUIEMCS PaCKpHIBAIOIIEMCHA
cnicKe LOOaBUTHL MJIM YAAJIHTH THILI Qailsos.
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(R Avira AntVir PersonaiEdition ClamsicAe

R

ZAntilir

AR Erpent mode

= @5’

8 Meuristic
8 Report
5 €3 General

Léi Scan

i€ Scan when wing ;

ML ACHON 0N 1 | @ Scwwhenresdng snduating |
8 Exception :

|+ Diivag e e e < o o
| P Local dives |

With the aid of this button, a dislog window
wfer more

€ Lise smat sxtonsions
@ Use fie etonsion kst

that are scannad in tha Lise Fle e -

A e
i} ® G Scarrer . Scanmoda - — - === .~ Fios :
% = @ Guad iI{“scanwhenrom Lo e

Puc. 1.35. HacTpoliika napameTpoB aHTUBMPYCHOIO MoHuTOpa (Guard)

3. B mepapxmuecKoM MeHIO BRIOpaThk OYHKT Scan (puc. 1.36), a B
[IpaBOii YaCTH OKHA YCTAHOBHUTL HEOGXOAMMEIE IIapAMETPHI aH-
TUBUPYCHOTO CKaHepa.

Antiir

& Scan B Help
. : Fhagrrmm om < | (- Addlionsl soltngs - - - = - ey
TN ) | Ao I ¥ Scan boot sectors of salected drives
!jI Achqn ONT ¢ Lse smart extonsions 17 Scan memory
B2 Archives ! & 5o e exension it UL 7 1orors offine fies
B Exiepten | 1.
s N i i
BHeuristic | = ‘
Report [ R
P QGUél'd — Scan process =~ -~ )
= QG A V¥ ASow stoppng the scannes l
Scanner prioity "W :‘] l
! > }
|
A 1 2 —
i OK l Cancal ‘

Puc. 1.36. HacTpoiika napameTpoB aHTMBUPYCHOI 0 CkaHepa (Scanner)
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IIpoBeseM MpoOBepKY HA BUPYCHI BLIGPaHHBIX AUCKOB.

4. B KOHTEKCTHOM MEHIO 3HAUKA aHTHBHPYCHOHN IIPOrpaMMBbI BEI-
6pary nyukT Start AntiVir.
B mnoaBusmemcs pguanorosoM okHe (puc. 1.37) BwIGpATH
BKJAAKY Scanner.
B uepapxudeckoit GailicBROH cHCTEMe OTMETHTDH QA& KOM AH-
CKH, BBIOpaHHBIE JJIsl IIDOBEPKH.
MlenxkEyTs MO KHONKE Start scan.

R Avira AntiVir PersonalEdition-Classic
File View Extras Undate Help

K AntiVir'
| santivir
- i Saus 5% Sconner mcwd [ﬂ%wmj@ Sd‘ucddetm Repots | - 2 T
£ LocaDives
o £ Loca Had Disks
oot l§ Removable Drves H
1#y Windows System Drectory

. & My Documents
= t] Manual Selsciion
=2 i >) Mo komnpioTap

[ LT

{ i Hoxymersl (D)

1k Windows-CD (E)

1&g Model-CD (F)

1 "]%e MiciosoltCD (G |

b DVD/CO-RW aucroean {H |

I

Puc. 1.37. Npoeepka Ha BUPYCHI BbIDPaHHbIX AMCKOB

5. IloaBuTCca gUaJIOTOBOE OKHO, B KOTOPOM Oynmer orobpakarhes
MPOILECC SHTHUBUPYCHOH IIpoBepKH (ailioB Ha BHIOPAHHOM AH-
CKe.

Ona norydyenus pe3yIsTaTOB HPOBEPKH LIEJKHYTE IO KHONKeE
Report.

KoHTpOJBHEIE BONIPOCHI

1. Kakne THILI KOMIBIOTEDHLIX BUPYCOB CYILIECTBYIOT, YeM OHM OTJIHMYA-
IOTCA JPYT OT Apyra 4 KakoBa HOJKHA ObITh NPOQHIAKTHKE 3apaxe-
Hua?

2. Tlouemy gaxe uucrast orhopMaTHpoOBaHHAs AUCKETAa MOXET CTATh HC-
TOYHUKOM 3apa’keHua BUpycom?



1.18. C mOMOIIBIO AHTUBUPYCHOM niporpaMmel (Hanpumep, AntiVir
Personal Edition) BeInoaHuTE NpaKTHUecKoe 3anaHue «3a-
IITA OT KOMIIBIOTEDHBIX BUPYCOB».

1.19. C ucnoansoBanuem BUPYCHOM IHUMKNONEAMN O3HAKOMUTECA C KJACCH-
dhuxanyelt BUPYCOB U METOJaMH HTHBUDYCHOM 3a1I[HUThHI,
http://lwww_viruslist.com

1.6.3. CeTeBble 4YepBU U 3aLUTa OT HUX

K cereBoIM uepBaAM (OT aHIVI. WOrimm) OTHOCATCA BPEeIOHOC-
Hble IIPOTPAMMBI, DACHPOCTPAHAMOLIHE CBOH KOIIHM IO JOKAJb-
HBIM M /WU rA00aJbHBIM CETAM. s cBoero pacnpocTpaHeHUS
ceTeBbIe YEpPBU HCIOJBL3YIOT Das3HOOOpasHbIE CEPBHUCHI II06aNb-
HLIX M JIOKaJbHBIX KOMOBIOTEPHBIX ceTeii: BeceMupHyo naytTuny,
3JIeKTPOHHYIO MMOUTY, HHTEeDAKTHBHOE 0bIeHUe, (hallioobMeHHbIE
cetu U T. JO.

OCHOBHEBIM IIPU3HAKOM, IO KOTODOMY THIIBI uepBeil pasiaudya-
10Tes Mexay coboi, ABiasgeTcsa cocold pacTIpOCTpPaHEeHUA YepBa —
KaxKmuM criocofoM OH mepefaeT CBOIO KOMMIO HA YAaJeHHbIE KOMIb-
iorepsl. OgHAKO MHOTHe CeTeBhle YeDBU HCIOJb3YIOT GoJiee oJHO-
ro crrocofa pacupocTpaHEHUdA CBOMX KOMHI IO KOMIBIOTEpaM JIO-
KaJbHEIX U I'I00aJBHBIX CeTeH,

CeTeBbie 4epBU ABAAIOTCH BPENOHOCHLIMWA NPOrpaMmma-
Mit, KOTOpPbIE NMPOHUKAIOT Ha KOMIGIATEP, NCNONb3YS Ccep-
BUCHl KOMNLIOTEPHbLIX CETEA. AKTUBU3AUMA CETEBOMO HER-
B MOXET B8bI3bliBaTb YHNHTOXEHUE NPOrpamMMm 1 gaHHbIX, a
Takke NoXULLEHUE NepCoHanbHbIX JAaHHbLIX NONb30BaTENS.

ITouToBsie uepBH, IIouTOBEIe YepPBHU AJIS CBOEro PACIPOCTDPA-
HeHHdA HCIOJLAYIOT MJIEKTPOHHYIO Noury. Yepsb oTchLIaeT AubO
CBOI0 KOINHIO B BHUJE BJIOKEHWUS B 3JEeKTPOHHOEe IHCBMO, Jubo
CCBHINMKY Ha ¢BOU (aiiy, PACIQIOMeHHBIM HA KAKOM-AUG0 CeTeBOM
becypce. B mepBoM ciyyae KoX 4YepBS aKTHUBU3HDYETCA IIPU OT-
KDhITHH (3anycKe) 3apa’XeHHOTO BJIOXKEHHSA, BO BTOPOM — IIPHU
OTKPHITUH CCBIIKM Ha 3apaKeHHBIX daiin. B oboux cayuasax ad-
deKT OLUHAKOB — AKTUBUBUPYETCH KOJ JYepBs.
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JlaBuHOOGpaA3HAA IeMHasdA peaKIUd PacIpOCTpaHeHUs MoYTo-
BOTO 4YepBfA $asupyeTcs HA TOM, 4YTO UYepPBb IIOCAE 3apaxeHus
KOMIIBIOTEPA HAYMHAET pacchliaTh cefs II0 BCEM aapecaM 3JIeKTPOH-
HOI MOYTHI, KOTOpPBIe MMEIOTCA B AJpecHOil KHure NIOJIL30OBATENA,

IIpodburakTHdecKkas 3amuTa OT IOYTOBBLIX YepBeH COCTOUT B
TOM, YTO He PeKOMEHJYeTCA OTKDBLIBATE BJIOYKEHHBIE B IIOYTOBLIE
coobimennA Galiasl, DOJYYEeHHEIE U3 COMHNUTENbHEIX HCTOUHMKOB.

YepBH, HCIOJB3YIOHINE «yA3BHMOCTH» IIpOorpaMMHoro obec-
neyeHnsd, UepBr HILET B CETH KOMIIBIOTEDPHI, HA KOTOPHIX MCIONb-
BYIOTCA OIlePAIlMOHHAS CHCTeMa M IOPHUJIOMXeHHs, coAep:Kalliue
KPUTHUYECKNE VASBUMOCTY. g 3apa’XeHUs YA3BHUMBIX KOMIILIO-
TEPOB YEePBb IIOCLIIAET CHeIMaIbHO O(OPMICHHBINA CeTEBOH IaKeT
IV 3aIIPOC, B PE3yJbTATE Yero Koj (MaM YaCTh KOAA) UepBs IIPo-
HUKaeT Ha KOMILIOTep-KepTBy. Ecau ceTeBOil makKeT CONePKUT
TOJABKO YaCTh KOJA UePBA, OH 3aTEM CKaYUBAET OCHOBHOM dain m
3allyCKaeT ero Ha HMCHOJHEHWe Ha 3apaXeHHOM KOMIIBIOTEpe.

[IpohuaakTHYecKad 3alllMTa OT TAKUX YepBei COCTOMUT B TOM,
YTO PpeKOMeHIyeTcs CBOEBPeMeHHO CKAYMBATL M3 VHTeprera u
VCTaHABJHUBATL OOHOBJEHMA CHUCTEMBI 0€30IIaCHOCTH OIePAIiUOH-
HOH CHUCTEMEI ¥ MPHJIOMKEHWI.

Yepsu, mcmoas3ymoumue (gaiioodMenssie ceru. MexaHusm
paboThl MOZOOGHEIX YepPBEH OCTATOYHO IIPOCT — AJ1A BHEAPEHUS B
haiimooOMeHHYI0 CeTh YEepBI0 LOCTATOYHO CKONMHUPOBATH cebs B
nauky o0Mena ¢aiinamMmu Ha 0JHOM K3 KOMIBIOTePOB. Bero ocTans-
HyI0 paboTy 110 pacmpocTpaHeHuIo 4epBa dailsioobMenHasn ceTh Oe-
per Ha ceba — npu nmoucke (aiJioB B CETH OHA COOOLIUT yLaJieH-
HBEIM ITOJb30BATEISM O HaHHOM (baiiie-depBE M MPENOCTABHT €ro
IS CKAYWBAHUSA,

B cerTabpe 2001 roza Hauyanach CTPEMHUTENBHOE «DACIIONI3a-
HHe» ceTeBoro uepBa «Nimda», KOTOPBIHL MOr aTakoBaThb
KOMIIBIOTEPBI CPA3y HECKOJBKHUMH CrocofaMH: uepe3 co00-
IIeHUS BJIEKTPOHHOM IIOYTHI, Yepe3 OTKPHITEIE PeCcypChl Jo-
KaJbHBIX ceTell, a TaKKe UCHOJIb3YHA YASBHUMOCTH B CHUCTEME
0e30IIaCHOCTH OIEPAIMOHHOMH CUCTeME! cepBepoB HuTepHETA.

CeTeBble uepBHM KDPOME€ ERpeLOHOCHBIX JeHCcTBUI, KOTOPHIMH
06azaloT ¥ KJacCHYeCKHe KOMIBIOTEDHEBIE BUDPYCBHI, MOT'YT BBI-
MOJHATH INIMOHCKYI0 QYHKNMIO TPOAHCKHX IIPOTPaMM.

<&M 1.6.4. TposHckue Nporpammbl U 3alLUTa OT HUX

IlpakTHYeckoe 3a7aane «3aulUTa OT CeTeBsIX yepBeiis. C no-
MOIIbI0 AHTUBHPYCHOM IporpaMmbl (HampuMep, avast!) mpose-
PHUTh KOMIIbIOTED HA 3apajkeHue CETeBbLIMH YePBAMHU M IPU UX 00-
HAPY>XeHHNH BBIJIEYWUTbH UJIM YAAIHTH 3apaxenHble (ailibl.
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e 3amuTa OT CeTeBBIX 4YepBei

Ilpesxae Bcero Heobxogumo ueped ViHTepHeT OOHOBUTEL CAMY
aHTHBUPYCHYIO IIPDOTPAaMMy M BHDYCHYIO 0a3y JaHHBIX.
1. Coegunurbca ¢ HUHTEepHETOM.
Ha manenm 3afay B KOHTEKCTHOM MEHIO 3HAYKA aHTHBHDYC-
Hoit mporpaMMbl avast! BeIGpaTs cHavana nysHkT [O0Ho8.1eHUe-
ObHoenrenue npozpammut], a 3aTeM TYHKT [O6HosaeHue-
Oo6Hosaenue 6asvt danuvix iAVS).
B nosBagiomiuxca AMaAJOrOBBIX OKHaxX OyAeT oTodpakarscsa
nporecc OOHOBJIEHHUA aHTHBUPYCHO¥ IIPOTPAMMEI ¥ BHPYCHOM
0a3bl JaHHBIXK.

HactpouMm mnapameTphl Pe3UAEHTHOIO AHTUBHUPYCHOIO MOHH-
topa (ABTOPBI NPOTPAMMEl HAIBIBAKT €r0 CKAHEPOM [OCTYIa).
Mo2xHO 0TAeIBHO HAaCTPOKUTE NMapaMeTphl CKaHepa JOCTYIla Ha Ha-
JAYYNEe CETEBBIX YepBEeH B 9JIeKTPOHHOHN mouTte, Web-cTpanmuax,
MIrHOBEHHBIX COOOIEHUAX WHTEPAKTUBHOrO OOINEHUH, JOKANb-
HBIX U (GattIo06MeHHBIX ceTsiX (ABTOPH! IPOTPAMMBI HA3LIBAIOT
3TH CEPBUCHI KOMITBIOTEPHBIX CeTell IIpoBaiijepaMu).

2, B XOHTEKCTHOM MEHIO 3HAYKA aHTHUBUPYCHOH IPOTPAMMBI BLI-

Opate nynxkT Hacmpoitka cranepa docmyna.

B neBolt yacTH MOABMBIIErOCA ZHUAJIOTOBOrO OKHA (puc. 1.38)

peIOpaTh npoBalifepa, HanpuMep IAeKMPOHHASL NOYMa.

) CraHep JOCTyra avast! % : ::.UE’JEJ
Somoremirpedie | IpeKTPONNAS NOUTA :
E\@ =i fipossAaen cemvac en ‘ _
Cnent;ﬁjknan : T m— e --~-KmeMqa

Bepcus 4 7-844

T HYSCTaUTENDMICTS. )5 T

-

P
3
&
[
%

)
.

13
&
b

CranaaprHuid skpan — RS
Bapcus 4 7-844 Deicraun ”W””““""!
. fiysy Nagsa l Sasepusire l :
3xpan P2P Nocnearss rposepmber )
Bepcun 4 7-844 n B '
CCnaarsa: S3DANEHOIY
P Tpos=pma: [}
v Zepaxenc: g
3 askTpoHHER nOYTE s sagarms Fronnerman smumrs
Bepoun 47884 1 Bpema pasore: 55329
o

3BT S NOCTHIS 1AL COMUBANE A TEK HADBASMLY, DEVATENTHLY, NOOBAIYAE2Y. Pemancrmss
FDOBAAASEL SIMABOTCA Oy , KOTGDE® MCIDABOPTTER ANA 3AUMTL) CRSLGHIBEK MY
PECUCTEM KOMINOTEDA, T2KMX KAK PAGNCRAN CUCTEMA LU 3 ST TN NOUTS

<< Mermiwe geranet: l :_—[)ﬁ

Puc. 1.38. HacTpoiika napameTpos aHTUBUPYGHOTQ MOHUTOpAa
(ckaHepa pocTyna)
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I‘.nang_l

3.

B mpaBoit yacTH OKHA YCTAHOBHUTL HEOOXOLUMEIE mapaMeTDh
MMPOBEePKHA BXOAALIEH ITOYTHI.

IIpoBepuM BxoAAIIYIO NOUTY Ha HATHYME IIOYTOBBIX YepBeH.
3aIlyCTUTh IIOYTOBYIO IPOrPaMMy M HauyaThk MOJyYeHHEe BXOIA-
IIUX CoOOIeHuH,

B cnyuae oGHapykeHUSA B COOBIIeHUH TOYTOBOrO yepBsa pas/ja-
CTCH I'0JIOCOBOE IPEeAYIpeXkIeHne U GyLeT BEIBEICHO AUAJIOTO-
Boe okHO O6Hapyicen supyc! (puc. 1.39).

avast! - lipepynpexaenne
OGnapyxen snpyc! -
Her reaenoi npustsl somiosarbes, avast ocTaHoBus milware

NPENAE, 48M OH NPSHIK § KoMIbIoTeR. Pexamsriosaroe
[EHCTENS FIOKABIHO HIKE,

Mva dadine Bxogmuan novra Delivery fated’ Or: "'The Post Office” <postmaster
Umpsupyos:  Win3ZMydoomd. fwim) Loromrenaty,..
Tun eupyea: Bupyc/tepes .

BepowaVPS:  0628.2. 21.07.2008

i BosmorHsie gelicrens
!

| Ngpeymenosars... ’ : -@Aanmm' ﬁ!&panwnmme J

Peromerpopatoe geficrene: Haamin

~ Bonanmrs gehsteus

Crnaska; 8c HEXMETS KHOMKY "Hiuero -
Lﬁm_J e fenaTh” , COOGWErME CYaeT 3arpymeHo

B Bl NOYrOBLIt UMK, SMELT C ONACHER

bt Awvew avast.com

Puc. 1.39. O6HapyXeHue no4TOBOO YEPBA

B oxme byner yxasaHO, KaKoe cooOmieHHe WH(PUAIIM- POBAHO,
uMsa BHpyca (manpumep, Win32.Mydoom-L) u Tum Bupyca
(manipumep, Bupyc/Yepas).

Ilonws3oraTenp MoxkeT BHIGPATE ONHO U3 CAEAYIOIMINX AeHcTBUI
IIEeJYKOM II0 COOTBETCTBYMOIeil KHonKe: Ilepeumernosamu,
Yoarumv, B xpanunruuwe, Huyezo nHe Oenamb.

IIpoBezeM 1mpoBepKy Ha& BHDYChl BbIODAHHBIX JTHCKOB.

4. B KOHTEeKCTHOM MEHIO 3HaUKa aHTHMBMDYCHOH NMPOrpaMMBbI BhI-

6paTe myHKT 3anycmumb aHmugupyc avast!.

B noapuBIileMcs AMAJI0TOBOM OKHeE C MOMOIIbIO KHOIIOK CIIpa-
Ba BBIOpATH AUCKHU s cKaHupoBauuda. [IlelKHYyTs 1O KHOIKE
3anycmume.
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B auanorosom okHe 6ymeT oTo6paskaThbCcd ITPOLEcC aHTHBUPYC-
HOH NpOBEpPKH (haiJIOBR Ha BpIOpaHHOM aucke (puc. 1.40).

&

1S HA @B TSRO B b1 R 16402 2.

CE s oL T apXIBHBIEE (raBAbI: Orxnteyen
T FEKYET O CRAHMPOB WAL Roanoe cranup..
" ilposepennsie hanmsi 260
q*:;'uocx.tmeuts: and Settings Al Users-Application D Diiver
BomonHenpe

Puc. 1.40. Nposepka Ha BUPYCb! BbIBpaHHLIX AUCKOB

5. lna o3HaKOMJEHHA C De3yJbTaTAMM B KOHTEKCTHOM MEHIO
3HaYKa AaHTHBMPYCHOH mIporpaMMbl BBIGpPaTh NYHKT IIpo-
cmomp JxypHaaa avast!.

KoHTpoabHBIe BOIIPOCHI

1. Kakue THIIBI ceTeBBIX YePBeil CYIL,eCTBYIOT, YeM OHM OTJHUAIOTCA APYr
OT JpyTra M KaKoBa J0J>XHa ObBITh NPpoPUIaKTHKA 3apakeHns?

s o

Komvmnsrorepabiii ilparc'rmcym

Windows-CD I3

avast!) BBIIOJHUTE NPaKTHUUECKOe 3afaHHe «3allUuTa OT

1.20. C noMOwWpI aHTHBHDYCHOIl mporpaMmsl (HaupuMep,
CeTeBLIX YepBeti»,

1.6.4. TpossHCKME NporpamMmsbl U 3awuUTa OT HUX

TposiHCKMeE IpPOrpaMMBbI OCYLUECTBAAIOT HEe CAHKIIMOHUPOBAH-
Hble NMOJIb30BaTENeM JeHCTBUA Mo c60py U nepenauve nHGOpPMaIlUK
SJIOYMBILUJIEHHUKY, 4 TaKXKe ee paspylieHNe U 3JI0HAMEePeHH VIO
Moanpukanuio. Kpome Toro, TposHCKUEe IPOrpaMMBI MOTYT BBI-
ShIBATh HAapyIIeHUe pPaBOTOCIIOCOOHOCTH KOMNOBIOTEDA MM HEe3a-
METHO A5 NOAB30BaTeNA MCIONB30BATH PECYDPCHl KOMIIbIOTEPA B
Henax 3J0yMBIIIJIEHHHUKA.



76 T'aaea 1

TposiHCK¥e NMpOrpaMMbl OOBIYHO IPOHUKAIOT Ha KOMINBIOTED
KaK CeTeBhIe YePBU, a Pa3U4alOTCA MeXXIy coboH IO TeM aeicT-
BHSAM, KOTODBIE OHYM IMIPOMU3BOEAT Ha 3apa’KeHHOM KOMIIbIOTEpeE.

TposiHckas nporpamma, TposiHeu, (oT adrn. trojan) —
BPeAOHOCHAaA MPOorpamMMa, KOTOPas BLIMOMHAET HecaHK-
LUMOHUPOBAHHYIO NONb30OBaTENeM nepenaqvy ynparneHvs
KOMMbIOTEPOM YAANEHHOMY M0/16b30BaTEN, a TaKXKe Oel-
CTBUA NO yaaneHwo, Moaunukaummn, c6opy v NePecinke
vHdopMaUMK TPETEUM NNLLEM.

TpoaHcKkHe YyTHIHTHI YIAJCHHOrO aAMHERCTpHpoBanua. Tpo-
AHCKHE IIPOTPAMMB] 3TOT0 KJIACCA ABAAIOTCH YTUIATAMH YAAJIEH-
HOT'0 &AMHAHHCTPUPOBAHUA KOMIILIOTEDOB B CETH. ¥ TMJIUTHI CKPbI-
TOTO YOPaBJeHHUS II03BOJSIOT IPUHUMATh HJIHN OTCHLIATE Gainisl,
3aIyCKaTh X YVHUYTOMKATh UX, BBIBOJUTEL COOOIIEHNAS, CTUPATL HH-
topmanuio, mepe3arpy:xaTh KOMIILIOTED H T. 1.

IIpu sanycke TposiHell YCTAHABJIHMBAET ce0A B cucTeMe M 3a-
TEM CJHSAHUT 3a HEH, IPH 2TOM HOJXB3OBATEAI0 HE BBIAAETCS HHKA-
KHUX COOGINEHHI O NeHCTBUAX TPOSHCKOH IMPOTPAMMEBI B CUCTEME.
B pesyabTare «INOJAB30BATENb» 3TOM TPOSHCKON IPOrDaMMBI MO-
JKeT U He 3HATh O ee IPUCYTCTBUH B CHMCTEME, B TO BPEMSA KaK €ro
KOMIIBIOTEP OTKDBIT [JA YIAJEHHOrO YIIPaBJeHWdA.

TposAHCKHE NpOrpaMMbl AAHHOTO THII& ABJAIOTCS OTHUM H3
caMBIX OITACHBIX BMAOBR BPELOHOCHOrO IpoTpaMMHOro obecmeue-
HHUf, IOCKOJIBKY B HUX 3aJI0¥KeHa BO3MOMKHOCTE CAMBIX Pa3HO000-
PA3HBEIX 3JIOYMBIIUIEHHEIX JelCTBHil, B TOM UYHCJIe OHH MOIyT
OBITH MCIIOJIB3OBAHEI A O0HADPY)KEHHS K INepefaduu KOoHGpHIeH-
nuaibHoN HHGpOpMAaIiNn,

0 B 2003 rozy mupoKoe pacmpocTpaHeHWe NOJyYHIa TPOSH-
ckaa nporpamma Backdoor.Wind2.BO, xoTopast ocyimecTs-
JfAeT cJaefylomiue AeWcTBHA:
e BBHICBLIAET HUMEHA KOMIILIOTEpA, MOJL30BATENA M MHGOD-
MAaIMI0 O CHCTeMe: THUII NIpolieccopa, pasMep NaMATH, BED-
CHMIO CHCTEMBI, HH(poOpMaIuio o6 yCTaHOBJIEHHBIX YCTpPOH-
CTBax;
e TIOCBLLIAET/IPUHUMAET, YHUUTOXKAET, KONUDYyeT, IeperuMe-
HOBEIBAET, WCHONHsAET Jioboit daiin;
e OTKJIIOYAEeT IOJIL30BATENs OT CeTH;
«3aBelINBaeT» KOMIIBIOTED;
e YMTAET MIu MOIUPUIIHPYET CUCTEMHBIN peecTp.
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Tposanckue nporpaMmsbl, Bopywomue undopmanuio. Taxue
TPOSHCKUE MPOTPAMMBI BOPYIOT PA3JINUHYI0 HHPOPMAIHNIO C 3apa-
;xeHHOTO KommbioTepa. IIpH 3anmycke oHu umiyT daiiapl, XxpaHsd-
e KOHPHIeHINaJIbHYI0 HHPOPMAIINIO 0 ToIb3oBaree (6aHKOB-
¢KUE DPEKBU3HTEHI, IApoJu Joctyna K MuHTepHeTy ©M [1p.) H
OTCBHLIAIOT ee 110 YKa3aHHOMY B KOJie TPOSAHIA JJIEKTPOHHOMY aji-
pecy HJIH ajpecaM.

TPpoAHIIBI AAHHOTO TAHA TaKXKe coolbIanT HHGQOPMaHo O 3a-
pakeHHOM KoMmbloTepe (PasMep NaMaTH ¥ TMCKOBOTO [IPOCTPaH-
¢TB4, BEPCHUIO ONePAIlMOHHOII cucTeMsl, IP-anpec u T. 11.). Heko-
Topble TPOSHIEI BOPYIOT PErMCTPAaliMOHHYI0 HHpoOpMamuio K
IpOrpaMMHOMY ofecrnedyeHuo.

TposHCcKHEe IIPOrpaMMbl — HHCTAJLIATOPHI BPETOHOCHBIX IPO-
rpaMm. TPOsHCKHE IPOTPAMMEI 3TOTO KJacCa CKPBITHO HHCTAJIIH-
pYIOT IPYrHie BpeAOHOCHBIE IIPOTDAMM H MCHOJIB3YIOTCA IJIA «IIOCO-
BBIBAHMA» HA KOMIBLIOTED-KEPTBY BUPYCOB MIM APYTUX TPOSHCKHX
nporpaMm. 3arpy:KeHHble 0e3 BeoMa monba3oBaTensd ns MHTepHeTa
IporpaMMbl 3aTeM JMNGO BSanyCKATCs Ha BHIIOAHeHMe, nubo
BKJIIOYAIOTCA TPOAHILEM B aBTO3aIDY3KY ONEPAINOHHON CHCTEMBI.

TposHCKHE MPOTPAaMMbl — IINKHOHBL [lanHbie TPOSHIHLI OCY-
LIECTBJ/IAIOT 3JIEKTPOHHLIHA IIIITHOHAM 34 II0JIL30BATENEM 3apPaKeH-
HOr0 KOMIIbIOTEpa: BBOJAHMAaA C KJABUATYpPHl HHGOPMaIu4d,
CHUMKH 3KpaHa, CIOMCOK AKTUBHBIX NPUJNOXEHMH W AeHCcTBUSA
[I0JIL30BATENISA C HUMHU COXPAaHAIOTCH B KakoM-a1ubo ¢aiine Ha guc-
Ke ¥ NepUOAUYECKU OTIPABJISIOTCH 3JIOYMBIILIEHHHUKY.

TposiHCKMe IIpOrPaMMBl 3TOTO THIIA YaCTO HCHOJIL3YIOTCS IJIS
KpaXu MHGOpPMAIIMK T0JbL30BaTeNed pasIUYHbIX CHCTEM OHJIal-
HOBBIX IjaTe)xell M OAaHKOBCKUX CHCTEM,

TposHcKHMe mporpaMMbl YaCTO H3MEHAIOT 3allMCH CUCTEMHOTO
peecTpa ONnepan¥oHHON CHCTEMBI, II03TOMY AJAfA UX YAANCeHUS He-
06X0AMMO B TOM UMCJEe BOCCTAHOBJIEHWE CHCTEMHOIO peecTpa.

ITpakTUyeckoe 3agaAue «3aUUTA OT TPOAHCKMX IMPOTPaAMM».
C momowip0 mporpaMMbl BOCCTAHOBJIEHWS CHCTeMBI (HAIpuMmep,
CCleaner) ucnpasuTh OUIMGKU CHCTEMHOTO peecTpa.

3aumuTa OT TPOAHCKMX IIPOTPaMM

WcnpaBuM 3amucu CHCTEMHOTO DeecTpa, B KOTODBHIE TPOSH-
CKMe IPOrpaMMBEI MOTJAM BHECTH M3MeHeHUd.

1. BanyctuTs mporpammy BoccTaHOBIeHHMs cucrembl CCleaner.
B neBoit uactu okHa mpunoxkenua (pue. 1.41) HIENKHYTh IO
KHOouke Henonradxu.



5 LenocrnocTs peectpa |
o [Flovcyrereyiomme obume DLL Mpobnema I Aot - f
& Hesepruie pacwnperya Gavino | | HeBeprme pACLHpBHAR Bar . tga H
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WQ;W &p;rz::ma E HesepHuIH M NycToA knac...  ABCRoll i
o, E TyTH NDHROMERHE ] E Ownbrn ActiveX{COM ACM.ACMFactory - {ASAAELAB-9688-42¢ i
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i ; Bosmermbie dasinut MU Ownibixn ActiveXCOM Altr.Attr. 1 - {SBOBBAFO-3E3D-11d3-602C
m E {lenocTHoC T dannos E Ouwnbkn ActiveX{COM bestsoft51205.ePratocol - {82184935-88¢ »
APNGIKH & NABHOM MEHIO < * I
[¥] fipnwick pabouero crona
ool grnain oo T e e |

Puc. 1.41. VicnpaeneHuve 3anucei CUCTEMHOro peecrpa

B cnucke Hacmpoiltka noucka Henosadox oTMETHTE (JIAKKA-
MU HYMKHBIE TYHKTBI.

IMenxnyTs 110 kHONKeE ITOoUCK npoBaeM, B IPaBOil YaCTH OKHA
OyayT nokasaHnl NpobGJeMbl peecTpa U COOTBETCTBYIOIIVE 3a-
NHUCH peecTpa.

OrMeTHTh hirakKaMy HYy)KHbIe 3aIUCH U IeJKHYTb [10 KHOI-
Ke Hcnpasumb ommeuernHble...

Ilpousoiizer ncmpasienue BHIOPAHHBIX 3aluceil CHCTEMHOIO

peecTpa.
KouTposbHBIE BONIPOCHI

1. Kakne THOBL TPOAHCKHMX NPOrPAMM CYILIECTBYIOT M KAKOBEL HX BPELO-
HOCHEIE ne#ficTBusa?

Windows-CD I3~

1.21. C nmoMolbi0 NporpaMMbl BOCCTAHOBJIEHUA CUCTEMBI (Ha-
npumep, CCleaner) BeImoOsHUTE NpaKTHYeCKOe 3aJaHNe
«3amura ot TPOSHCKUX IPOTPAMM » .
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1.6.5. PeknamMHble 1 WINWOHCKKUE NporpamMmmbl
W 3aluTa OT HUX

Pexnamusie nporpammsbl. PerknaMusie nporpaMmel (OT aHrvI.
Adware: Advertisement — peknama n Software — mporpamMmHoe
ofecIieueHre) BCTPAHUBAIOT PEKJaMy B OCHOBHYIO ITOJIe3HYHO IIpO-
rpaMMy. JacTo peKaMEble TPOrPAMMBI BXOAAT B COCTAB OGHI[MA-
JILHO TIOCTABJSAEMbBIX YCJIOBHO 0eCIIaTHRIX BepCHIl IIPOrpaMMHOIO
obeceyeHUSA.

Pexsama ageMOHCTpHDPYeETCHA MOJL30BATENI0 B IIpoiecce pabo-
THl OCHOBHOIT IIporpaMMsl B BuJle rpadudeckux GaHHEpOB uiau Oe-
rymiet crpoxu. OOBIYHO MOCJe IMOKYNKH M/HWIM pPerucTpamnuu
OCHOBHO#M IporpaMMbl peKJAaMHasd BCTaBKa yAalseTcA WU IIOKa3s
peKJaMbl IIpeKpallaeTcs.

IInuonckue nporpammsl. [IInnonckue mporpaMmel (OT aHTIJI.
Spyware: Spy — mnuoH u Software — nporpaMmmHoe obecreue-
HMe) CKPBITHO cOOMPAIOT PAa3IUYHYyI0 HHGOPMAIIMIO O [I0JIh30BaTe-
e KOMIIBIOTEPa ¥ 3aTEM OTHPABJIAIOT €€ 3IJTOYMBIILICHHUKY.

STH IpPOrpaMMbl WHOTAA HPOHUKAIOT Ha KOMIBIOTED IIOA BH-
JOM PEKJaMHBIX IPOrPAMM U HE UMEIOT BO3MOYKHOCTH MeUHCTAJ-
JISIAN MOJb30oBaTesieM Ge3 HapyiueHus QYHKIIMOHUPOBAHHUS HC-
noJab3yioiefl mx mporpaMmbl. MHOrAa NMIMHMOHCKHE NPOTrPaMMEI
00HAPYIXUBAIOTCH B PACIPOCTPAHEHHBIX IIPOTPAMMHBIX MIPOAYK-
TaX M3BECTHLIX Ha PBIHKE IIPOM3BOLHUTENEH.

B mapre 2005 roza moz BMAOM IIOMCKOBOH HNaHeH AJs Opa-
yaepa Internet Explorer sauana pacnpocTPaHATHCA PeXIaM-
HO-LIITHOHCKAadA nporpamma «mwsbar». IIporpamma perucr-
pupyer ceba B CHCTEMHOM DpeecTpe H go0aBideT B
aBTO3arpysKy, 4ro IPUBOUT K U3MEHEHUIO HacTPoeK 6pa-
y3epa 1 HepPeHAIPABJICHHIO Pe’yJabTaroB moucka B HMurtep-
HeTe Ha caliT B3JI0YMBIILJIEeHHWKA.

ITpakTHueckoe 3amaHue «3aIMUTA OT PeKJAMHBIX M IIITHOH-
CKux mporpamm». C IOMOIIBIO NPOrpaMMbl YAAJEHHA DPeKJIaM-
HBIX U IIIHOHCKHUX nIporpamm (Hampumep, Ad-Adware) ounctuTrs
KOMIIBIOTEp oT adware M sSpyware Iporpamm.

Mgy
@ 3aluTa OT PEeKJAMHBIX M HINMHOHCKHX IIPOrpaMm

1. 3anycrute nporpammy Ad-Adware, xoropas yaanseT peKaam-
Hble W IIIIINOHCKHE [IPOTPAMMEL.
B orne npunorxenus (puc. 1.42) menkHyTs 00 KHONKe Start.
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3 senrow IMallzation Status
) "« Defintions file SE1R116 24.07.2006 Loadsd Detaiis
B D | Usage Statsics R Resel
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Puc. 1.42. OkHo nporpammel Ad-Adware

2. B nosBUBIIEMCA AMANIOTOBOM OKHe (puc. 1.43) BEIGpaTh Tun
cranmposanusa (Hanpumep, Perform smart system scan —
Hrumenaexmyarovrnoe cxanuposanue).

IMenxkuyTh 0 KHOnke Next.

- Ad-Aware SE Porsonat
e Ll

s "L""\ R
ot Y . \ Poplem i
A P Y DV LRl

_{ Leme 3 | Preparing System Scan

' (& Scan now ; ,s canMode e st e+ et e et ©+ e+ s 2
‘ # Please choose a scan modg, then click “next” to cantinue l

7

[ Select a scan mode:

13 Add-ons M e O iy
J & Perform smart system scan
 Parform full system scan
NSO | € Use custom scanning options  Customize
i € Scan volume for ADS Salect

3 v Search far neéfigrb)e rigk entrigs

Ready ¥ ohext )
I Ad-Aware SE Personal, Buld 1.05

Puc. 1.43. BOop TMna cxasmnpoBanuna

3. B TeueHHEe HEKOTOPOro BpeMeHH OyJeT HPOUCXOAUTE CKAHUPO-
BaHHe, NPOIecC KOToporo Oyaer oTobparkaTeca B AUATOTOBOM
OKHe.
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4. C pesynbTAaTAMH CKAHUPOBAHHUA MOXHO O3HAKOMHWTLCA B Cle-
IVIOLIeM [HAJOrOBOM OKHEe C HCIIOJIb30BaHHEM BKJALOK.

AxrususupoBars BrIaary Critical Objects (puc. 1.44) u B
KOHTEKCTHOM MEeHIO BbiGpaTh HYHKT Select all objects — Buwl-
deaumb 8ce 00seKmuL.

B n1apnOM caydae 6yayT BugedeHBI halmnul cookies (cM. HuKe).

Aware SI Personal

LN

(S horicr Wi QOEESUOA MRS S SHior AR vichvis g ornurty

opom

R LR ,'. .
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Ad-Aware SE Personal, Build 1.05

Puc. 1.44. Criucok HataeHHbBIX KpUTUYECKWUX OO bEKTOB

5. AxktususupoBaTh BRIAAKY Negligible Objects (puc. 1.45) u s
KOHTEKCTHOM MEHI0 BBIOpaTh HOYHKT Select all objects — Bui-
denaums 8ce 00zeKNLbL.
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Puc. 1.45. CNMCOK HAANEHHBIX NOAC3PUTENLHLIX OBHEKTOB
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B nammoM ciaydyae OYIYT BHIAeJIEHE! (paitibl ¢ IIOLO3PEHUEM Ha
adware u spyware.
HlenxkuyTs o KHOIKe Next.

6. B nosBuBIleMCHa AMATIOTOBOM OKHE MOJKHO IIOATBEPAUTH YIa-
JieHVe HaUJeHHBIX KDUTUYECKHX U HOAO3PUTEJBHBIX 00bEK-
ToB (adware, spyware u cookies).

Kykn. Kyxu (or aHra. cookies — momalnHee meyeHbe) — He-
6oJIbLION TeKCTOBRIHM dailn, moMentaemulit Web-cepBepom Ha J10-
KaAbHBIH KOMOLIOTEep nosb3osarens. Pafinn cookies moryT xpa-
HUTBHCHA B OTIePATHBHOM maMaTH (ceaHcoBhle Gaiiibl cookies) mam
3alMACHIBATHCA HA KECTKUH AMCK (IIocTosgHHBIe ¢aiael cookies).
Paitnasl cookies He MOTYT OBITH HCIIOJL3CBAHBI AJIA 3aIyCKa IIPO-
TPAMMHOTO KOJa {3allycka MIporpaMM) HJIM JJs8 3apakeHusd
KOMIILIOTEpPA BHUPYCAMI.

Cookies mpUMeHAIOTCA OIS COXPaHEHUA AAHHBIX, CIEIUPUY-
HBIX JJIS JAHHOrQ HOoJb3oBaTess. 1Ipm BBoZe perHCTPaLOHHBIX
JAHHBIX (aiasl cookies MOMOrarmT CEPBEPY YIPOCTHTH MPOHECC
COXPaHeHMd NePCOHAJLHBIX NaHHBIX, CBA3AHHBIX C TEKYIINM IIO-
an3oBaresneM. Ecau mosib3oBarTenb IHTepHeT-MarasuHa paHee
VKA3BIBAJ afipec AJA MOCTABKH CYETOB WJM TOBapa, BMECTO IIO-
BTOPHOI'O BBOAA 3THX AAHHBIX MOJKHO YKAas34aTh TApPOJIb, TO3BOJA-
MY aBTOMAaTHYECKH 3al0JHUTEL COOTBETCTRYIOIINE TI0JAs B (op-
Me 3aKasa.

Bpaysephl TIO3BOMAIOT BKJIOYATH B OTKJKYATH HCIIOJL30BA-
Hue ¢daiaos cookies, a Takke BHIIIOJMEATE NpueM daiaoB cookies
TOJIBKO TIOCJI€ TMOATBEDYKAEHUSI CO CTOPOHBI MOJb30BATEJA.

IIpakTuyeckoe 3amaEHe «YNOpAZOYEHHME MCIOJIb30BAHUA
tdaiinos cookies». B Gpaysepe ycTaHOBHTH YPOBEHDL 3AMUTHI JO-
KaJbHOTO KOMIIBIOTEpa OT daiimoB cookies.

YrnopsagoyeHue MCHOJAb30BAHUA (HalJIoB
cookies

1. Banyctute 6paysep Internet Explorer m BBecTm KoMaHAY
[Cepsuc-Csoiicmea o6ospesamens..).
B moapuBmieMca auanoropoM oxuHe Caolicmsa ofo3pesameni
BBIGpATL BRIAAAKY Homr@uienuuarovrocms (puc. 1.46).
C momMomIbio BePTHUKAJIBHOrO IMIOJ3YHKA YCTAHOBUTH YPOBEHD
KOHGHUAEHUNATBHOCTH OT 3HayeHUsa [Ipunumams 8ce cookies
o ypoBHs Baoxuposambv ece cookies.

2. Banyeruts 6paysep SeaMonkey u BBectu xoMmaHRY [Hucempy-
meumot-Menedamep Cookies ...].
C moMoOIObI0 IYHKTOB MEHIO YCTAHOBUTEL YDOBEHB 3AILMUTHI OT
cookies.
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Puc. 1.46. 3auimTa o1 cookies B Bpaysepe Internet Explorer

KorTpoasasie BOIPOCHI

1. KaxoBEI BpeloHOCHHIE AeHCTRUS PEKIAMHBIX M INNTHOHCK KX IporpaMm?

2. Yro taxoe KYKH (cookies)? B ueM cOCTOHT uX HOAb3a H Bpel?

FPaKTHKYM

Windows-CD [@:

ckux nporpamm (Hanpumep, Ad-Adware) BeIlIOIHUTE IIDAK-
THYECKOoe 3afaHie «3allfuTa OoT PEKJAMHBIX M IMNMHOHCKUX
IporpaMm».

1.22. C noMombic GporpaMMpbl YAAJEHHSA DEKJIAMHBIX U HINHOH- i..-l

1.23. B 6payaepax BHIOGIHHUTE NPAKTHYECKOe 3aja-
HUe «YIopAjovdeHMe MCNONL30BaHUA (ailnos
cookies».
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1.6.6. Cnam 1 3awmTa oT Hero

Cnawm (oT aHIJI. Spam) — 3TO MAacCOBAf ABTOMATH4YECKAas pac-
CBLLIKA PEeKJAMHBIX 3JIEKTDPOHHBIX COOOLIEHWI, €O CKPBITHIM WU
danscudupoBaHHLIM 00paTHBIM aznpecoM. Cmam pacnpocTpaHsA-
eTcd IO KOMIBIOTEDHBIM CETSM C HCIOJB30ORAHHMEM 3JIEKTPOHHOH
OYTHI H CHCTEM HHTepakTHBHOrC obiteHuA (Tuna ICQ), a Taxsxe o
MOBUIBHBIM CeTAM C HCIIONL30BAHMEM CAYMOsI SMS-coobmieHmii.

Cnam — MaccoBO pacchiiaemasl KOpPeCnoRAEHUMS PeK-
namMHOro UAM NHOro xapakTepa, OTnpasnsemMas MoaaMm,
He BLIPA3VBLUWM XenaHve ee nonydate. B nepsyio oye-
pefb TEPMUH «Cram» OTHOCUTCS K PEKNAMHBLIM S1EKTPOH-
HbIM NMUCbMaM.

Cnam npuxoauT IOTOMY, 4TO 3JIeKTPOHHBIH afgpec ImoJydare-
JIf CTaJ U3BeCTeH claMepaMm (pacchLIblIUKaM cunama). darme sBce-
ro BJajejen IOYTOBOTQ SALIMKA CAM YKAa3LIBAET 3JeKTDPOHHBIH
IIOYTOBBIN agpec IPU PerHCTPaAIlE¥ HA KakoM-Iubo caiiTe U ero
0oOHapYy XKHBaeT ClelHalbHbIH poboT, «Opoidamuii» mo caiiTtaM Ha-
nogo6ye MHAEKCHPYIOINEro pofoTa TTOMCKOBBIX CHCTEM.
CnaMepsl CTpeMSATCA MOJIYUYHTH NOATBEPIKAEHME, UTO IIOYTO-
BRI aApec JeHCTBHTEJLHO HCHOJB3yeTcd (B 9TOM Cjaydae IIOTOK
cnaMa MOMKeT YBEeJIUYUTHhCS MHOrOKpaTHo). Urobsl yOeiuThecH,
YTO CIIaMORO€ COOOILeHMe TIOJYyYeHO U IPOUNTAHO, CIIaMephI IIPU-
MEHAIOT PasjInyHble YJIOBKU:
e Tpebyercda MOATBepI)KJeHHE O NOJYYEHUH COODIIEeHH;
e IpeAnaraeTc aKTHUBU3MPOBATH CCBLIKY Ha Web-cTpaHumy,
Ha KOTOpOH npelsaraercs NOJYYHMTH LJONOJHUTEILHYIO HH-
dopManKIo;
e MpeAjaraeTcsd OTMEHWUTL MOAIHNCKY HA 3Ty DACCBLIKY, HO-
CJ1a8 IHUCBMO HO YKa3aHHOMY ajpecy.

Pexnamusmii cnam. HexoTophle KOMIOAaHWM, 3aHHMAaOIvecs
JeraJbHBIM OM3HECOM, PeKJaMKPYIOT CBOM TOBApH MJH YCAYIU C
momMoIibio cnaMa. OHH MOT'YT OCYII[ECTBJATL €r0 PACCBLIKY CaMO-
CTOATENBbHO, HO Yallle 3aKa3pIBAIOT €€ TeM KOMMOAHHUAM (MJI JIH-
LIaM), KOTOpbIe Ha 9TOM CIlelMaanaupyrrced. IIpusiekaTebHOCTD
TAKOK peKJaMpl 3aKJIOYAETCS B €€ CPAaBHUTEJIbHO HHU3KOH CTOM-
MOCTH M OO0JBIIOM OXBaTe MOTEHIIMAJLHBIX KJUEHTOB.

C noMouibio cnaMa 4acTo pPeKJaMUDYIOT IPOAYKIIMIO, O KOTO-
poil HeaB3u COODIINTEL gpyruMu crnocobaMu, HApUMeEp Opyue,
nopaorpadmuio, JeKapCTBeHHLIE CpPeJCTBA C OTPAHUYEHUSAMH IO
060pOTY, BOPOBaHHYI0 HHGOpManuio (6a3bl JaHHBIX), KOHTpadaK-
THOE HpOT‘paMMHOE o6ecneqe}me U T. II.
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«Hurepniickue mucema». HMlHorga cmaM ucnosabgyercs 4
T0r0, YTOOBI BLIMAHHTE JE€HBI'H Y IOaydaTes s nuckMa. HanbGomee
pacnpoc'rpaHeHHbII?I crmoco6 IONYYHJ Ha3BaHUE <«HUTrepHHCKHe
aECHbMa», IOTOMY YTO OOJBIIOE KOJMYECTBO TAKMX IIMCEM IPHUXO-
puio u3 Hurepuu. Takoe IHCHBMO COZEPYKHUT COOOIIIeHHE O TOM,
qTO [IOJyHYaTeJlh NMHCbMa MOXKET HONYYNTH GOJIBIIYI0 CYMMY [e-
Her, a OTIIPaBUTe]b MOXKET eMy B 3TOM IIOMO4Yb. 3aTeM OTIIPaBH-
reIb IHACHbMA IIPOCHT IepeBecTH eMy HeMHOTO JeHer MOA IpezJo-
roM, Hampumep, opOPMJIEHUA NTOKYMEHTOB W/IU OTKPLITHA CUeTa.
BoIMaHUBaHNe 3TOM CYMMBI U fABJAETCA LEJNbi0 MOILIEHHHKOB.

dummunr. Pumusr (or auria. fishing — peibanka) — eme
oOMH CIIoco6 MOIIEHHHYEeCTBa myTeM ofMaHa moan3oBareneil. OH
Ipe/cTaBIAeT OO0 MOMKITKY BBIMAHWUTE Y MOJyYaTeNsd IHCbMa
JaHHBbIe, KOTOPBIE MO HO HUCIOJb30BATh AJIA MOJIYYEHUA BBIMO/ILI
HOMEpa ero KpeJuTHBIX KApTOYeK UJIM IIapoJH JOCTYIa K CHCTe-
MaM OHJAHOBBIX IL1are)xeii. Takoe MUCBEMO OGBIYHO MACKUPYET-
ca mon odunnanbHOEe coobHMieHHe OT aJMUHHCTpanum Oanka. B
HEM TOBOPHTCH, UTO IOJy4YaTeNb JOJKEH MOATBEPAUTH CBEJeHUS
o cebe, uHAaUe ero cueT OyneT 3a6JI0OKAPOBaH, ¥ IPHBOLUTCHA agpec
caifita (mpuHAaAyexallero cmamepam) ¢ GoOpMoi, KOTOPYIO Hamo
sanoJHUTH. Cpeay HaHHBIX, KOTOpbIe Tpebyercs COOOIIHUTH, NMpH-
CYTCTBYIOT U Te, KOTOPble HYKHBI MOIIeHHHKaM. [ Toro 4To6s!
*KepTBa He jorazajack 06 o6maHne, odopMIeHHe ITOro CAUTa HMH-
Tupyer odopmiaerHe obUIHAILHOrO cailita GaHKa.

3ammura ot crama. B cuny MaccoBoro xapakTepa CIaMOBBIE
[IOYTOBLIE PACCHLIKH 3aTPYAHAIOT paboTy HHGQOPMALMOHHBIX CHC-
TeM U PecypcoB, CO3JaBas I HUX GecmosesHywo Harpysky. Ilo-
JIB30BATENH CeTH BHIHYXKJEHBI e)XeJHeBHO TpaTUTh BpeMdA Ha 00-
paboTky Gecmoyie3HBIX DeKJIAaMHBIX coolOlieHuMil, a IpoBaiigepam
cmaM IPHHOCHT HeYJ0oOCTBa BCIeLCTBHE TOBLIIEHM HArPY3KH Ha
[IOYTOBLIE CepBepbl ¥ KaHAJEBl CBA3H.

Ias 60ops6bl CO CIIAMOM KCIIOJIB3YIOTCH AHTHCIIAMOBbIE QHIL-
TPhl, KOTOpPhIE MOTYT OBITH YCTAHOBJIEHBl K&K Ha JIOKAJbHHIX
KOMIbIOTepax nojib3oBaTesel, TAK M Ha IIOYTOBLIX CepBEpPax Ipo-
BaiiepoB. AHTUCIAMOBBIE QUILTPEI AHANU3UPYIOT COAEpIKAHUE
MuCchbMa MM MBITAIOTCH OIIO3HATH cllaMepa II0 9JIeKTPOHHOMY aj-
Pecy. Eenu muceMO KiIacCHPUIUPOBAHO KAK CIIaM, OHO MOXKET
ObITE TOMeueHO, mePEeMEILeHO B APYIYIO NANIKY WM Jae yAAJTIEeHO.

Hnsa 3aTpyiHeHHA aBTOMaTHYECKOM (QUIBLTPAIMH CIIaMOBLIE
CoobImeHnA yacTO MCKAMKAIOTCA, BMECTO OYKB HCIIONIb3YIOTCHA II0-
X0XHe 10 HauepTAHMIO LU@PBI, PYCCKHe OYKBBI 3aMEHAIOTCA Ha
JIaTHHCKKe, a B CAYYaNHBIX MecTax n00aBiasfTCA HPOGEIHI.
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IIpakTHYecKoe 3amaHHe «3alUTA OT cmamMa». B mouTOBBIX
nporpaMmax (Hanpumep, Outlook Express u SeaMonkey) coszats
AHTUCIAMOBEIN GUALTP (IIpaBuia AaA paboTHl ¢ MMOYTOH), KOTO-
P OyaeT 3allHillaTh OT IIOJYYEHHS PEKJAMHEIX COOOIIeHMI:

® OT KOHKDETHLIX OTIIpaBUTEJE;

e OpY HAJUYHM OIpeleSIeHHBIX CJIOB B COOOIIEeHUH.

3amuTa OT cmaMa

Co3mamuM AHTHUCIAMOBHIE (GUIBTD B IIOYTOBOM IIporpaMme
Outlook Express.

1. 3amyctuts noutoByio mporpaMmy Outlook Express. Bsecrtnu
komaugy [Cepsuc-Ilpasuna Oas coobujeruii-Ilouma...].

2. B mosBUBIIEMCS THAJNOTOBOM OKHe IIpasuna dns coobuienuil
BeIOpaTs BKJIAZKy IIpasusa 0as noymbi W IMEIKHYTH [0
kuHonke Cozdamb.

3. ITossusieeca auaJsioroBoe okHo Co3dambv npasuno 0rs noy-
mut (puc. 1.47) comep:XHUT TpH CIHCKA ¥ TEKCTOBOE IIoJe,
B nepBoM cniucke HeobX0AMMO BHIOPATH YCJIOBUA IPUMEHEHU A
mpaBuia, B JaHHOM cayuae Hcrkamb coobujenusa, codepicaujue
adpecamos 8 noae «Om» u Hcrxamv coobujeHUs, codepicauyue
3a0anHbie CRO64A.

2l

Co3faTb FIDABASIO A5 NOUTH! el
TR TN mum T :
. 1. Buiflepsre yooBHa ann 4aHHore npasdid.
Wckate coofiuerus. conepxawue agpecaros s none "0t ™

O Uekar coouierus, conepralume 3agannbie croba B none 'Tema "
Wekars coobwermn, CoaepxalimMe 3agaHHbIe CA0Ba

O Wcxarb coobiuerws, coaepxaluve axpecaros & none "Komy."

2 BMAWWWQ' HpasAgE

{1 Oteeturs 3aganHBIM cooSUIEHMEM

G ﬂpexpamenue BRMNINHEHUA A0NDNHMUTENBHDIX NDABKN

[ He sarpyxars c cepsepa
-

3 Gmmmmmw&emmmmww BeAmHSE
MPUMEHUTE A3HHOE NPABWNG NP NOAYUYEHAM COOCLLEHMS
ckaTe cooBienn, exauVe apecator B none "Or:"

¥ MicKaTb COOBWEHVR, COASDKAVE 3aL43HHHIE CNOBS
Y aanuTL © cepeepa

Ll

o

Ll

L

4. Hassamsie npasuna:
iﬂpaauno ans nourpl #1

o] _owes |

Puc. 1.47. CozpgaHune aHTUCNamMoBoro ouneTpa
B No4TOBOM Nporpamme Outiook Express
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4. Bo BTOpPOM cnucKe HeoOXOOMMO BbIOpaTh fAeiicTBHe HAL c00B-
IIEHUAMH JJIS AAHHOTO IIPABUIA, B TaHHOM cJlyuae Yiaaume
¢ cepaepa.

5. B TpeTbeM comcke HeoOXOAMMO YTOUHUTL MOPAJOK AeHCTBUA

JaHHOT'O IIPABHJIA.

IllerykoM 1O CcChLIKe codepixcaljue adpecamosd BHI3BATL OHAa-

JIOTOBOE OKHO Bbifop noaywamesell ¥ BBeCTHX IIOUTOBLIE afpeca

cllaMepOB, OT KOTOPHIX IIOUYTOBBIE COODII[eHNA He OYAYT mOJy-

YaThCA.

IIle1ykoM 1O CCBINMKe codepicaujue 3a0aHHble CA08Q BLI3BATD

IHUAJIOTOBOe OKHO Beold kawuesvlX cl108 1 BBECTH KJIIOYEBLIe

CJIOBA, IPH HAJAWYMY KOTOPHIX B IIOYTOBBLIX COOOLICHMAX dTHU

coofimenus OynoyT MONYUATHCSH.

TekcTOBOE IOJIE COTEP XUT Ha3BaHUE M HOMED CO3LaHHOI'0 IIpa-

puaa. ITocae menuka o kHonke OK mpasujio BCTymaeT B feii-

CTBHue.

&

Co3pmaTh aHTHUCHAMOBBIH (PUJLTP B IIOYTOBOHM IIporpaMMe
SeaMankey.
1. 3anyctuThk moYTOBYIO porpammy SeaMonkey. Beectu kKomaH-
ny [Hunempymenmovt-Quavmps: coobujeruil...].
2. B nossusmemMcsa auanoroBoMm okHe I[Ipasuna guavmpayuu
(puc. 1.48) B TekcTOBOE mOJIEe BBECTH MMA (GUIbTpa (Hampu-
Mep, Anmucnamosstii guromp).

wu mwsrpa [Aumcnamsb.m tbmnb'rp

'wm&m cooﬁugm Korcigute: )
. f" Bcem:rmmmmycmanm & i'boﬁawuscrep.mm ycﬂosw‘é

IOTnpaBVlTEr'Ib =} | coneprur = _:__]._:_J
 Teno - =} conepmur R _:.J__.._J :

SLNOMHATE CREAVIALING ASHCTSMA:

YaamTs ¢ cepeepa POP :] + l - !

[ ] _omma | gwma |

Puc. 1.48. Co3gaHune aHTUCNamoBoro puabTpa
B NOYTOBOM Nporpamme SeaMonkey
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3. Bo BTOpoM mnojsie Z0GABUTH YCJIOBHUS MPHUMEHEHHA (PUILTpa
IMEeJAYKOM II0 KHOIIKe +.
B nepBoM yco10BMH BBECTH IIOYTOBEIE aJpeca CIAMEPOB, OT KO-
TODBIX IOYTOBEIE COOOINEHUA He OYAYT NMOJYYATHCA.
Bo BTODOM yCIOBHH BBECTH KJIIOYEBLHIE CJIOBA, IPH HAJUYHHU
KOTOPBIX B IIOYTOBBIX COOBIeHUAX 3TH coobmieHus He OyayT
IOJIYYaATHCH.

4. B TperbeM moJsie He0OX0AUMO BHIOpATH AeHcCTBHE HAL COOBIIe-
HUAMY O0A JaHHOTO QUALTPAa, B JaHHOM cjaydae Ydaaumb ¢
cepeepg POP.,

KoHTpoabHEIE BOIPOCHI

1. KaxoBsl BpegHble [IOCAEACTBUA cnamMa?
2. Kaxue CyLIeCTBYIOT OCHOBHBIE THUIIbI CIIAMOBBIX COO0IIIeHUi?

Komnnrore) SDAKTHKYM

Windows-CD I35~

1.24. B mouroBeix mporpammax (Hanpumep, Outlook
Express u SeaMonkey) BRIIOIHUTE NIPaKTHUECKOE
3aganue «3allATa OT cIaMa».,

1.6.7. XakepcKkue yTUAnTbl U 3aumTa OT HUX

B Tex cayuasx, Korga 3aTpyIoHeHHs B paboTe WM yTepe JaH-
HBIX BOBHHKAET B DE3yJIbTaTe HANPaBIEHHBIX NeHCTBHIH, MOBODAT
O CeTeBBIX aTaKax.

CereBble aTaku. CeTeBhble aTaKkyu Ha yJaJleHHbIe CEPBEPHI Peasn-
3VIOTCA ¢ IOMOINBI CHEIUANBHBIX IIPOrPAMM, KOTODBIE HOCBLIAIOT
HA HUX CHenudHyUecKHe 3ampOoCchl. OTO IPUBOLUT K OTKasy B o0Ciay-
JKUBAHNM («3aBHCAHUIO» CEPBEpa), €CIU PECypPChl aTaKyeMOro cep-
Bepa HeJOCTATOUHEI A7 00paloTKH BCeX IIOCTYIIAOIIUX 3aIIPOCOB.

DoS-nporpammer (oT anra. Denial of Service — orkas B 06-
CAYKUBAHUN) PEAJIUIYVIOT aTAKY C OJHOIO KOMIILIOTEpDA C BeJoMa
nmoJib3oBaTeaa. DoS-mporpaMMel 00BIYHO HAHOCAT yiepd yZaJieH-
HBIM KOMOBIOTEDAM H CeTAM, He HapylIas pafoTocnocoBbHOCTL 3a-
Pa’XeHHOT0 KOMIIBIOTEpa.

DDoS-nporpammer (ot anrsa. Distributed DoS — pacnpene-
JesHblit DoS) peanmsyoT paclpefielleHHbIe aTaK¥ C PA3HBIX
KOMEBKTEDOB, npuuyeM 0e3 Be3OM2 HoJsn3oBartesiell 3apa'XeHHBIX
koMnsoTepoB. na sroro DDoS-niporpamma 3achliaercs Ha
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KOMIBIOTEDBI «KePTB-MOCPEIHUKOB» U IOCJIEe 3AIIyCKA B 38BHCH-
MOCTH OT TEKVIIeH AaThl MM 10 KOMaHAe OT XaKepa Ha4HNHaeT ce-
TeBYIO ATaKy Ha YKasaHHEIX cepBep B CeTH.

Hexoropsle ceTeBble uepBu comepixaT B cebe DoS-npoueny-
pBI, aTaxkymoollne CalThl, KOTOPBIE II0 KAKUM-JUG0 MpHYH-
HaM «HeB3MOGua» aBTOP depBdA., Tak, depBb «Codereds»
20 asrycra 2001 roma opramm3oBasi YCIELIHYIO aTaky Ha
obuuuanbHblM caifT npesugenta CIIA, a uepss «Mydoom»
1 despana 2004 roga <«BHIKJIIOUMI» CART KOMINAHHHA —
gponasoaurens guctpubyrnsoB UNIX.

Hexoropsle xaKepcKHe YTHJIUTHI PeaJH3yIOT (paTajlbHLlE Cce-
reBpie aTakyu, Taxkye YTHINTHI UCHOAB3VIOT YAZBUMOCTH B oIepa-
MOHHBIX CHCTEM8X ¥ NPUIOMEHUAX N OTIPABAAIOT CUEIVAJIBHO
odOpMJIEHHEIE 3anpOCh! HA aTaKyeMble KOMIIbIOTEDHI B ceTH. B pe-
3yJIbTATE€ CETEBOIl 3aIpoC CHeMaTbHOrO BU/JA BBI3HIBAET KPUTH-
yecKywo OmMOKY B aTaKyeMOoM IIDHJIOXKeHWH, B CHCTeMa IIpeKpa-
maeT pabory.

VTUIuThl «B3JI0Ma» YIOAJNEHHBIX KOMHNBIOTEPOB. Y THJINTEHI
«B3JIOMA» VIAJEHHBIX KOMILIOTEDOB HpeSHA3HAYEHBI IJA IIPO-
HUKHOBEHMS B yJajieHHBbIE KOMIIBIOTEDHI € HENHI AaibHeluero
VIIPABJIEHUA UM (UCIIO0ABb3YA METOABI TPOSHCKNX IMPOIPAMM THIIA
YTHAUT YAAJeHHOT0 aIMHUHHICTPUPOBAHNSA) HJIN L/ BHEAPEHUS BO
«B3TOMAHHYIO» CHCTEMY IPYIHUX BDEJOHOCHBIX IPOTPAMM.

YTHINTBL ¢B3JI0OMa» YAAJeHHBIX KOMIBLIOTEPOB OOBIYHO HCIIO-
JIB3YIOT YASBHUMOCTH B ONEPAIIOHHBIX CHCTEMAaxX WU IPUIONKe-
HUAX, YCTAHOBJEHHBIX HA aTakyeMoM KoMIeiorepe. Ilpodunax-
THYeCKad 3alUTa OT TAKHX XaKePCKUKX YTUINT COCTOUT B
CBOEBpeMEHHOMH 3arpyske u3 HHTepHeTa 06HOBIEHUE CHCTEMBI De-
30HACHOCTH OIEPAIMOHHON CHCTeMBI U IIPUJIOMKEHUI.

Pyrkutet. PyTruT (OT anra. root kit — «nabop ans noayue-
HUA TpaB root») — IporpamMma ujau Habop IporpaMm LA CKPBIT-
HOTO B3ATHUA [OJ KOHTPOJb «B3JIOMAHHON» CHCTEMEI.

Tepmun «rootkit» mcTopmueckm nmpuumien w3z MuUpa onepamu-
OoHEOU cucteMmbl UNIX, u mon atuM TEPMUEOM UOHNUMaeTea Hadop
VTUIUT, KOTOPbLIe XaKep YCTAaHABJIMBAET HA «B3JIOMAHHOM» WM
KOMIILIOTEpe IOC/e MOJYYEeHHS IepPBOHAYAJIBHOIO AOCTYIIA.

B onepauronnoit cucreme Windows mox rootkit npuusaro mo-
IpazyMmeBaTh IPOTIPAMMY, KOTOPAA BHEAPSETCS B CUCTEMY U Hepe-
XBaToisaeT cucTeMHEble (yHrkoum. [lepexBar u Moguburanus
HU3KOYpPOBHEBBIX GYHKIIUN, B TIEPBYIO OUepe/lb, II03BOJSAET TAKOMR
IporpaMMe JOCTATOYHO KA4YECTBEHHO MACKHUDOBATH CBOE IIPUCYT-
CTBHe B cucreMe, Kpome Toro, xax nparmio, rootkit moxer mac-
KHpOBaTh TIPUCYTCTBHE B CHCTEMe JIOOBIX ONMUCAHHBIX B ero KOH-
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urypanuy OporeccoB, KaTajloroB # (palijaoB Ha AHCKE, KJIOYEH B
peectpe. MHorue rootkit yerasasnmusaioT B cucremy CBOM JpaiiBepbl
¥ CayX0ObI (OHM, eCTECTBEHHO, TAKMKE ABJHIOTCA «HEeBUAMMbBIMH» ),

3amuTa OT XAaKEePCKMX ATAK H CETEeBBIX uepBel. 3anjuTa
KOMIOBIOTEPHBIX CeTeH HMJH OTJeJBLHEIX KOMIIBIOTEDOB OT HECAHK-
OHMOHWPOBAHHOTO JOCTYIA MOXKET OCYL[ECTBIATHCH C ITOMOIIBIO
MEXCeTeBOTO 3KpaHa, uiau Opaamdyspa (oT amra. firewall).
MexceTeBol 9KpaH MOKeT OLITL peaJn30BaH KakK ammapaTHO, TaK
U IPOTpaMMHO.

MerkceTeBo#l 9KpaH IIO3BOJISIET:

e OJIOKMPOBaTH Xakepckue DoS-aTaxu, He nponycKkad Ha 3a-
IMUI[AeMBIE KOMIIBIOTED CeTEBBIE NAKETHI C OIPeAe/EHHBIX
cepBepoB (orrpesieeHHBIX IP-apecos MM JIOMEHHBIX UMEH);

e He JOINYCKAaTh IPOHUKHOBEHNE Ha 3alIUINAEMBIHl KOMIIBIO-
Tep CeTeBhLIX uepsed (mouToBBIX, Web u gp.);

® IPenATCTBOBATE TPOSHCKUM IIPOrPaMMaM OTTIPABJIAThL KOH(H-
JeHIMAILHYI0 HH(HOPMAIIIIO O TIOIR30BATEN e U KOMITLIOTEDE.

IIpakTHyeckoe 3aganue «Hacrpoiika MeskcCeTeBOro SKpaHa».
YeTaHOBUTH M HACTPOUTH MEXXKCeTeBOl 3KpaH (Hanpumep, Aghitum

Outpost).

’F ‘. Hacrpoiika MemceTeBoro sKpaHa
2 ——

YCTaHOBMM NOJHTHKY 3alUMThl CETEBOT0 3IKpaHa, KOTOpad
olipefessaeT, KAKHe CeTeBhle COeJUHEHHA paspelileHbl WJIH 3aIpe-
IIEeHbI:

o Baoxuposamb 6ce — 3amperT JIO0RIX CEeTEBHIX B3aMMOJeHCT-

BU;

e Peicum 610KUPOSBKU — 3aIpeT BCeX CETEeBLIX B3aMMOLENCT-
BUI, KpOMe SBHO pas3pellleHHbIX}

e Pescum o6yieHus — ITOJB3IOBATENIF MOXKET IPUHATH pelre-
HUE O BO3SMOXKHOCTH KJIH 3alIpeTE€ BBIXOJA B CETH A IIPHU-
JOXKeHUud. Me)xceTeBOM SKpPaH BHIAAET JHAJIOIOBOE OKHO
IpeAYNPeKIEeHUA O [IEPBOM CEeTeBOM B3aMMOJAEHCTBUN IJIA
JAHHOTO IPHJIOKEHNS, KOTOPOM MOYXHO HACTPOUTH IIpaBH-
Jia AOCTyIa LAHHOIO IPHJIOKEHNA B ceTh (3Ta IIOMUTHKA 34~
JaeTcd 0 YMOJYaHHUIO);

o Pescum Gesleiicmeus — paspenreHue JOOBIX CeTEeBBIX
B3aUMOJeHCTBYMIA;

e Pexcum paspeutenus — paspellleHUe BCeX CeTeBLIX B3aMMO-
JeHcTBUI, KPOMe ABHO 3alpellleHHBIX.

1. BanycTuTs mexxcereBoit axkpan Agnitum Outpost.
Beectu komauxny [ITapamempoi-IToaumuru..].
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9. B mosBUBIIEMCSA NMAIOrOBOM OKHe [Tapamempbt aKTHBU3UPO-
saThk BRAAAKY [Torumuku (puc. 1.49) u BLIGpPaTe MOAUTHKY
3aIMTH CETEBOTO 3KDaHa.

IlenknyTs no XKuonxe OK.

apaMeTpbl LT & L 2]
Odm.ml Mipunomersss | Cuerersnse Mommas ,ﬂmmw vaagnh

Buibapsre nosunKy 6oamw\»m

W@O@O

Paspewatn Baoxuposate  3anpewars  Orkmouurs

r, Bag Jepas np o
. 2e6ord TR, wopoewowmmwomaum'

Gparareyspa Eomwoemmwm%mno

g s obpaboTry CoemHerAL

01(H . i 'vf‘lnhma'ul "ﬂ("r/meuw;b IZ Crpsexa ’

Puc. 1.49. YcTaHoBKa NOAUTWKM MeXCEeTEeBOro akpaHa

IIpn yeraHOBNEHHON monuUTHKe Pejycum 00y4eHus Kaxaoe
Ipunoxxcenue OydeT 3anpaluuBATE YCTaQHOBJEHHE HMHIUBHUAYAJIb-
HO¥ IoauTuxkM mocTymna k HHTepHeTy.

3. IIpu nombITKE HONYUeHHA 3JIeKTPOHHOM MOYTH IOABUTCH LUa-

JIOFOBOE OKHO, 3aMpAIINBAIOIIee paspemenue JANHOMY DPUJIO-

¥WeHuio Ha goctyn K MurtepHery (pume. 1.50).

COATL 1PABAIO A ASHI\~1AISV.EXE

avisst! o-Mait 8 Sorvice sorip
BXOAANDG CORANNGISIO
Ynanemses cogwss  POPH{TLP. 116}
basnewwilagpec  pop.miui
Rohcraun Ourpost Frewall:

6 Paspminirs 3TOMY RPUACKESHAI PLIOMTTL NG00 ZOHCTRMR
€ 3arpanmy sty 0AHTYS K-t gk

' Coxaars mpasiid 148 acricee CTRADTTONG ’Blomu '{

RS - ' e gaeee el IRy I OK I

Puc. 1.50. 3anpoc Ha paspelueHne goctyna k MHTepHeTy

Moxcno nomyunrs UH(POPMAITHAIO 0 paspeleHHbIX U 3a6I0KH-

O
PoBangmy IPUIOKEHUAX.
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4. OTKpPLITH OKHO MeKCceTeBoro skpaka (puc. 1.51) u B meBo# ero
YacTH B MepapXMYecKOM MEHIO BRIOpATH MHTEPeCYOmMHUH Tun
OpuIoXKeHHii. B npaBoll 4acTH OKHA MEXKCETEBOro 9KpaHa 6y-
JeT BBIBeJleH CIIHMCOK NPUJIOKEHHE ¢ AONOMHUTENBHOH UHGOPD-
Mamued o TUIle coequHeHUs.

& Acnilum Outpost Eirewall - contiguration.cfg
= $i Bee coepnnenma ) Alow Outgong DHCP SvCHOST.EXE  285.255.255.25¢
j Gergr:z 408t Procass for | Browser PASY FTP connectort  AvAST SETYP  dawn'0ad3l avastc... HTTP vicxoAALes
=3 System Browse” PASY FTP connection  AVAST.SETUP  downloadSl.avastr... HTTP vioroanes
Al Pewpeueniinie Browser PASV FTP comnectior AVAST SETUP  downioad10.avastc... HTTP vcxoamuee
" 3 386 nowpoBannbie Browser PASY FTP connechion AVAST.SETUP  downloadél avastc... HTTP SxoAApe
5, by MOAKINONIEMES ME LY fin [CMP Traffic nfa downloatd.avast.com  3xg-oTeer/D BXOAAUES
. "-_] Pernama ICMP Traffic nfa downioagd. avast.com  axp-oteet/0 Bxoasuee
& Cogeprcmon 1CMP Traffic nla downloadd.avastLom  3xa-3empoc/D VExoAAes
NS Jcve Traffic n/a downloagd.avast.com  3x0-3anpoc/0 VickoAAwes
¥ ICMP Traffic nfa downloadd.avast.com  xo-oteer/0 BroASlyes
AKTH co !
% 3 au;f?i _:::mmae 1CMP Traffic nfa downloadd.avastcom  axo-oteer/0 Bx0AAlLea
@ ger . ICVP Traffic nfa downloadd.avast.com  3xo-3anpoc) WCXOAR 198
AeTaurop atex [OMP Traffic r/a downioard.avastcom  3x0-3a0pocAl UKx0ARLEe
g1 i - _ 2

Puc. 1.51. PaspelueHHbIe NPUNOXEHUs

C nomompio MexCeTeBOrO SKpaHa MOMKHO YCTAaHOBHTH ypo-

BeHb TPEBOTH M 3a0JI0KUPOBATHL XaKepckue DoS-ataku.

5. Beectn xomaray [Ilapamemput-Ilodkawouaembie modyau.. .
B nosBuBLIEMCA OUAJOTOBOM OKHe BBIOPATh MOAKJIIOYAEMLIH
MoAynb Jemexmop amak U IIEJKHYTE 10 KHOIIKe J1apamempuot...
B nmosiBuBmemMces guanorosom okHe ITapamemput (puc. 1.52) ¢

A EME TR ol
Jawirs ,

Yposars TpEBOMN
'ﬁ@.j. 350264 Yoosert TREOUTU G NOMOUINC NOARPKE

- ! < Déereit
Mpeayrmexaars, 6Cu OCRLECTRMAOTCS

- " CRARMPOBANE MECKOMBKIE TIDITDR UM NOPTOR ¢
CIDEEEEHIM HOMEDEN

Browpooks arex <o

¥ W Snokuposarb scewa j10  =I moam

: ¥ Bnoxspoears aTacgowsrcna B0 = g
¥ Taxme 6norsionaTs MOACETH JTaRPOEENO

DOS-araxa .

@ B AOKUDOBATL NCKAMHEII NODT, 8C/34 OGHADPKENS
DOS-graxa

(o] ome | |

Puc. 1.52. YcTtanoBka napamMeTpos 3aiuuTsl oT DoS-arak
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IIOMOILIO BEPTUKATILHOIO IIOJ3YHKA BbIOPAThH YPOBEHD TPEBOI'H.
YcTaHOBUTE QUIAXKKH B pasfeiie Brokuposka amak u ¢ IOMO-

b0 CUETYHHKOB YCTAHOBHTL BpeMSA 6JIOI{I/II)OBKH.

6. OTKDBITH OKHO MEXKCETEBOr'0 3KpAaHa U B JEBOH ero 4acTHu B
HepapxuyecKkoM MeHI0 BwIOpaTe ILyHKT J[Jemexmop amak

(puc 1.53).

7 Devextop avax

Moz cate

A Agnilum Qulpost tirewall

o B -t B B S

contiguration.cfg =

Tin ara

« 4 Bca coepmmein 29.07.2006 21°25:32  3anpoC Ha Cosaw-are  218.14 216 189  TCP(4662)
. ) Paspewennbie 25.07.2006 212502 3anpoc ma copavnerve  216.109.27.151 UDP(4672)
£.) 3a6nonuposannbie 29.07.2006 21.23:35  3anpoC Ma COBMMBRvE B1.195.7.225  TCP(4662)
= oM FOAKIOUAEMEO MOAY T 29.07.2006 21:23:32  3anpoC Ha tosameHve  212.188.4 10 UDP(1026)
D Pexnama 29.07.2006 21:22:30  3anpoc Ha cosavHemne  70.84.93.242 TCP(1050)
& Copeprmoe 29.07.2006 21:22:29  3anpocC Ha COBAMmEMu  67.15.169.12 TCP(1049)
Flons 29.07.2006 21.22.21  3anpek Ha COBAM-BRe  207.44.182.35  TCP(1048)
29.07.2006 21°:22:21  3arpoc Ha coBAmSimE  212.168.4.10 JOP(1026)
g g:u‘r:;:u;:::::mmoe 29.07.2006 21:22:20  3anpoC Wa CoBavmeras  209.855.4% TCP(1047)
% Aerenrop stak 29.07.2006 21°21:00  3a7poC Ha COBAMMEre  124.97 146,60  UDP(S5049)
29.07.2006 21 20:35 3arpot Ha coeawerme 124 156.1.89 UDP(1434)
29.07 2006 21:20:10  3anpoC Ha copAw+emse  212.180.4.10 UDP(1026)
29.67.2006 21:19:48  3anpol Ha CoRAwewwe  71.230.41.6 TCP(4662)
! {1l ; n
rston Fo 397, wa W ormve

s hjﬁ‘_m L

Puc. 1.53. letekTop DoS-aTak

B mpaBoif yacTH OKHa MeXKCETEBOro 3KpaHa OyAeT BHIBEJCH
CIIMCOK aTakK C JAONOJHHUTeJbHOM HHGOopMammeidl o rasxmoit

aTake.

KoHTpOJBHERIE BONPOCKHL

1. KakoBbl OCHOBHBIC X8KEePCKHE YTHUJINTHI ¥ UX 3JI0HAMEPEHHOE UCIONb-

3o0Banue?

2. B xaKkux LeJIAX MCTIOMb3YIOTCT MEXKCETERBbIE SKPAHIT

Komrrsrore

1.25. C momompio MeKceTeBOro 3KpaHa (wanpumep, Agnitum
Outpost) BRIMOIHATE TPAKTUHECKOE 3aJaHUE « Hacrpoiixa

MEKCeTeBoOro

3KpaHa».

E L Rs

BIH JIPAKTHKYM

Windows-CD [I55
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Uudpopmauyuns.
Cuncrembl cyucneHusa

Windows-CD [[35~

B mporecce ndydenua ZaHHOA TeMbl PEKOMEHIYETCH YCTa-
HOBHUTL IIpOTpPaMMHOe ofecmedeHMe B ONEPAIIMOHHOR CcHCTEMe
Windows:

® KOMIILIOTEDHBIE KaJbKyJaATopel Wise

Calculator m NumlLock Calculator;

e IIporpaMMa IlepPeBOJa eLMHHUIL U3MEPeHNS Pasidd-
HBIX BEeJIMYHH, B TOM uYucie uHGOPMAIHH.

2.1. NMoHaTne «uHpopmMauns» B HayKax O HEXXNBOWN
¥ XXMBOW Npupoae, oblecTee 1 TexHUKe

Ciaoso «undoOpMauEa» IPOMCXOIUT OT JATHHCKOI'O CJIOBA «in-
formatio», uro B mepeBome o3HauaeT cBefeHUE, pas3bACHEHUE,
oszHakoMJeHue. IlonaTme «MHMOpPMAINA» ABJIsdeTcA 0Aa30BBIM B
Kypce HWHQOPMaTHUKH, HEBOZMOXHO JaTh ero oIpelejeHHe depes
apyrue, oJjiee «IPOCTRIe» IOHSITHUS. B reoMeTpHH, HAIpYIMED, He-
BO3MOJKHO BBIPA3UTh coJepsKaHue 0a30BBIX IIOHATHH <«TOYKa»,
«JIyI», «IIIOCKOCTH» yepes 6osee mpocTeie MoHATHA. Coaep:ranue
OCHOBHLIX, 0430BbLIX IIOHSTHH B JiI000M HAVKE AOJKHO OBITEL IIOSAC-
HeHO Ha TIPUMEepax WM BBISBJEHO IIyTEM WX COIOCTARBJIEHUSA C CO-
JepKaEneM APYTIHX [HOHATUH.

B cayuae ¢ moaruem «uH(bOpManua» npobirema ero onpeze-
JeHndA eme 6ojee CA0MKHEAA, TAK KAK OHO ABJAJETCA 06IeHAYYHBIM
noHATHeM. IloHATHEe «MHGOPMAIUS» HCIOAL3YETCH B pPa3add-
HBIX Haykax (uHpopmMaTHKe, KNOepHETHKe, 6uonorny, GU3UKe U
IP.), IDK 9TOM B KaKJOM HAayKe IOHATHE «HHMOOPMAILUA» CBA3A-
HO C Pas3MUUYHBIMH CHCTEMaMH IIOHATHI.

2.1.1. Nndpopmauusa B pusunke

B ¢usuke mHOGOpMamms paccMaTpPHUBAETCA KaK AHTHIHTPO-
MHA, U1K SHTPONUSA ¢ OOPATHBIM 3HAKOM, OHTPOIIUS CHCTEMEl fAB-
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jsfeTcs Mepoil 6ecniopAanka, Xaoca, Torja Kak HMHGopManysa (aHTH-
SHTPONHA) ABJIAETCA MEPOH YIIOPAAOUEHHOCTH M OPraHU30BAHHOCTH
cHCTeMBI.

Hadopmaunda B 3aMKHYTRIX cHcTreMmax. Coriacuo BTopomy
Haualy TEPMOAMHAMMKM, 3aMKHYyTas CHCTEeMa, T. €. CIACTeMa, He
06MEHHBAIOIIAACA BEIeCTBOM M JHEeprueill c BHelIHel cpenoii,
CTPEMHUTCS K TEIJIOBOMY PABHOBECHIO, JHTPONMSA 3aMKHYTOH CHCTe-
MBI MOJKET JIHIIIL BO3PACTATh (COOTBETCTBEHHO MHGPOPMAIIMA MOMKET
JHIIB yOBIBaTh). CTaTncTndecKas GuU3nKa 000CHOBLIBAET BTOPOE Ha-
yaJio TePMOIMHAMMKH, 0asHPYACh HA BEDPOATHOCTAX MUKPOCKOIM-
yeCKUX COCTOAHUH W MOHATHHU HeobpaTuMocTH mponecca. Tepmo-
JAHAMHAYECKHE NTPOILeCChl MAYT B OJHOM HAIIDaBJIEHHHM OT MeHee
BEPOATHBIX COCTOSHUMH (6osee yImopAAOYEHHBIX, C MEHBbUIECH IHT-
ponuell u Goawined mHpOpManueit) K Gonee BepoATHHIM (GoJsee
X4O0THYHBIM, ¢ 0OJIbIIIel SHTPONMEH U MeHblllell HHpopMaInueit).

HelicTBUTENBHO, €CJIA UMEIOTCA JBa COCYAA, OOUH U3 KOTOPBIX
3aIl0JHEeH rasoM, a APYroi IycT, TO IICCJIe OTKPBLITHA COSINHAIO-
I1ero ux Kpana oba cocyza OynyT 6oJee UIu MeHee PABHOMEPHO 3a-
moJIHeHE! rasoMm (puc. 2.1). Ilepexon u3 mepBoro, MeHee BEPOATHO-
ro, COCTOSIHAA ra3a BO BTOpOe, 0oJjiee BEPOATHOe, HeoOpaTHUM, Tax
KakK 00paTHBII IIponece (COCPefoTOYeHe MOJICKYJI I'add B OJHOM CO-
cyne) HUKOIIA He HabmiozaeTcd.

g ey . > V)
K00d I RS
& ¢ &« ¢ &

L 11

¢ 4

b

yeenu4eHue aHTponun

yMeHblleHue uHdopmauum BGDEETHOCTI:
COCTOR/HUA

Puc. 2.1. 3HTpOonus n nudopmMauva B 3aMKHYTON cucTeme

W3 suimeckasaHHOrO CHAEAYET, YTO 3AMKHYTHIE CHCTEMBI,
CTpeMsAlIMecs K COCTOSHHIO TEIJIOBOI'O DABHOBECHHA, HE MOTYT
XpaHuTL wHGOpMamuio. PaccMOTpUM B KauecTBe mpuMepa IaH-
HH yyebuuk. Ha mepsriil B3rasm, yueGHUK HAXOOUTCA B TeILJIO-
BOM pasHOBeCHHM — Belb MBI JayKe MOXKEM U3MEDUTEL ero TeMIIepa-
TYPy. OnHaxo moJIHOTO TEILJIOBOTO PABHOBECHS YUeOHHMK AOCTHCHET
JIRUTB 1ToCJIe TOro, Kak TUlorpadckas Kpacka npoaudpyaasupyer
U pacnieiBeTcst mo Kavkgo# cTpanuie. OMHAKO KOT[a TeKCT Mcyes-
HeT, ucyesner m mMHGOpPMALUA.
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Andopmanya B OTKPHITEIX cucTemax. CoBpeMeHHasa GUIHKA
paccMaTpUBaeT OTKDLITLIE CHCTEMBI, KOTOpHie OOMEHHBAIOTCH
9HEprUel MJM BeIeCTBOM C OKDY:Kalolllel cpelodl M yBeIW4MBAIOT
CBOIO OPraHN30BaHHOCTh. Ilo Mepe yBelImueHUs OpPraHN30BaHHOCTH
CHCTEMBl BeJIMUMHA 3HTPONMNY YMeHblaeTcA U BeJIMYMHA MHPOD-
ManuH YBEeRIUYHBAETCHA.

B OTKpHITBIX cHCTeMaX B pe3yJbTaTe CAMOOPIraHU3AIMM MO-
YT BOBHUKHYTbL IIPOCTPAHCTBEHHBIE MW BPEeMeHHEIE CTPYKTYDHI,
xpandamue uadopmanuio. IlpuMepaMu MOryT CIyXUTh Jasep, CO-
3[AI0IIN# KOTePEeHTHOE M3JyYeHue, KUAKOCTH, 00pas3yoliue Ipo-
CTpPAHCTBeHHBIE UM BpPEeMEHHEIE CTPYKTYDHI NPH HarpeBaHUH,
WM XUMHUYEeCKHe peaKIui, B KOTOPLIX HaOMI0AAI0TCA Iepuogude-
CKUe NPOCTPAHCTBEeHHbBIe CHUPATN UJIH KOHIEHTPUUYECKME BOJHEL.
IIpomeccsl caMOOPraHM3alMM B OTKPBITHIX CHCTEMAaX M3y4yaloTcd
CHHEDPreTHUKOH.

Hadopmauus B Mukpo- u meramupe. B koxnme XIX Bexa B
KJaccHYecKoil (usuke paccMaTpuBanu Hawny BceleHHyio Kak
3aMKHYTYIO CHCTeMY M HPeNCKAa3bIBAJIH, YTO ee MKJAET «Tema0Bad
CMepTh», KOTJa MOJIEKYJIBl ¥ aTOMELI PABHOMEDHO PacCIpejelaTcs
B IPOCTPAHCTBE M KaKue-1u00 H3MEHeHUA M Pa3BUTHe IIpeKpa-
TATCH.

OpHako COBpeMeHHasA HAYKA YCTAHOBMJIA, UTO HEKOTODHIE 3a-
KOHBI KJaccudecKol Gusuxy, clpaBefiuBkle JJA Makpores, He-
JAb3A IPUMEHATH OIS MUKpPO- B Meramupa. COrjacHO coBpeMeH-
HBIM HAy4YHBIM IIDEJCTABJIEHNAM, Hama BceneHHas saBaseTcA
OUHAMHYECKH DA3BUBAIOIIEHCA CHCTEMOil, B KOTOPOH IIOCTOSHHO
IPOUCXOJAT IIPOIECCHl YCNOXKHEHUSA CTPYKTYDHI.

Actpovomus-11 I~

Corylaceo teopmu Bosbioro B3phmiBa, BceneHHas ofpasoBa-
nack OKonxo 15 mMunnmapaos JieT Has3ald B pe3ynAbTaTe B3phIBa
«<uepBoMarepun» (puc. 2.2). B mepBble MIHOBEHUS MaTepus Cy-
ImecTBOBaJIa GaKTHUUYECKH B lopMe dJHEPruu, a 3aTeM Ha IpOTANKe-
HUH J0jell ceKYHABI HavaJio 06pa3oBBIBATLCH BEIECTBO B hopme
aJIeMEHTapHBIX YaCTHIL (3/IeKTPOHOB, IIPOTOHOB, HEHATPOHORB U Ap.).

B chenywomuii MUJIITHOH JIET OCHOBHBIE COOBITHS PasBHBAJIHCH
B Mukpomupe. 13 paziaerannuxcs BO Bce CTOPOHBI 3J€MeHTAPHEIX
YaCTHL, 00PasOBBEIBAJINCH ATOMEBL, TO €CTh U3 Xa0Ca BOSHUKAJIH CHCTe-
MBI ¢ 6onee cI0KHOM cTPyKTypoil. CHadana 06pasoBbIBAIMCE &TOMBI
CaMBIX JIETKHX XMMHUYECKHX 3JIEMEHTOR (Bojopoja M renud), a 3a-
TeM U GoJjiee TAMEJLIX 3jeMeHTOB (puc. 2.3).

B meramMmpe B TedeHMe HOCAEAVIONIUX MUJIHAPAOB JET NOJ
JeHCTBUEM CHUJI TDABUTALMOHHOrO NIPUTAXKEHNA U3 Xaoca rMraHT-
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cKuX 001aKOB TLLIYU M rasa (GOPMHUPOBATUCEH CJIOKHBIE CTPYKTY-
pbl — TatakTUKRm (puc. 2.4).

KpaTHAR NCTOPHA BCCAGHHOR
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Puc. 2.2. Pasaputue BceneHHon
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Xaoc nopanok

Puc. 2.3. [Mepexon oT xaoca k NopsaaKky B MUKpoOMnpe

yBennieHne

xa0C NOPKAOK

Puc. 2.4. lMepexon 0T xaoca K nopsaky B MakpoMmnpe
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Harna conseunasi cucTeMa, B KOTODYIO BXOAUT IaHeTa 3eM-
a5, 06pasoBasach OKOJI0 5 MUJIJIMAPAOB JieT Ha3ald U BMecTe C COT-
HAMH MIJLJIMOHOB JPYyrux 3Be3 o0pasdyeT HaIly TalaKTHKY
Mineugnriit I1yTh.

Ha mnoBepxHOCTH IIaHET CTAJHA HPOHCXOAUTE XHMUYECKHE
peakiiyH, B pe3yJbTaTe KOTOPBIX U3 ATOMOB 06pa3cBHIBANUCE 60-
JIee CJIOMKHLIE CHCTeMBl — MOJEKYJEI BellecTB. B Tom uncie Mo-
JIeKYJIa BOARI, KOTOPadA COCTOUT U3 ABYX aTOMOB BOAOPOJa X OJHO-
ro aromMa KHCJOpoJa.

Xumna 9 I

Taxum o0pasoM, ¢ OZHOM CTOPOHBI, B HEXHMBOM IIPUPOJE B
3aMKHYTBIX CUCTEMaX HUAYT IIPOLECCHl B HATIPABJIEHNH OT MOPAIKA
K xaocy (B HuX uHpopMaliia yMenpinaerca). C Apyro# CTOPOHEI,
B OTKPBITHIX CHCTEMAaX MOKET MPOUCXOAUTH YCJIOMKHEHHUE CTPYK-
TYPH ¥, CJAef0BaATeNbHO, MHOMOPMAIUSA, ABAAIOIIAACA MeDOil yIlo-
PAJOYEHHOCTH BJIEMEHTOB CHCTEMLI, BO3PACTaeT.

MEL 2K¥MBEM B MaKpOMHpe, T. €. B
MHpPe, KOTOPBIM COCTOUT U3 00beK-
TOB, 0O CBOUM pasMepaM CpaBHH-
MBIX € 4uYenoBekoM (puc. 2.5).
O0B1uHO MaKpPOOOBLEKTEHl Pasiesis-
I0T Ha HeXXUBHIE (KaMeHb, JbAUHA
U T. A.), KHBBle (pacTeHUsd, KU-
BOTHBLIE, CAM YEJIOBEeK) U HCKYCCT-
BeHHBbIe (31aHUA, CPEACTBA TPAHC-

oopra, CTAaHKHM M MeXaHH3Mbl, Puc. 2.5. Makpomup.
KOMIIBIOTEPHI U T. [1.). Mynnueep B CTpaHe
MakpooOBEeKTEl COCTOAT M3 MOJIe- aununytoe

KYJ X aTOMOB, KOTOpBIE, B CBOIO
ouepenb, COCTOST M3 3JIeMEHTAPHKX YACTHIL, pa3dMephbl KO-
TOPHIX YPE3BbIYAHHO MaJbi. ITOT MUD HA3bIBAETCA MHK-
pomupom (puc. 2.6).

Puc. 2.6. Mukpomump. ATOM BoA0p0OAAa U MONeKyna BOAbI
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Mgl xUBeM Ha NJaHere 3eMjsd, KOTopas BXOJAWUT B COJTHEU-
BYIO cucremy, CoanLe BMecTe ¢ COTHAMH MHLTHOHOB JDY-
MUX 3BE3J 00pasyeT HAy raJakTuky Maeudsiit [IyTe, a
MYIARAPABL FatakTik o0pasyoTr BeeseHuyio. Bee sty 00b-
CKTbl UMEIOT I'DOMagHbleé pazMepbl M 00PasyIOT MeraMmup
(puc. 2.7).

Puc. 2.7. Merammp. ConHe4Has cnctema

KoHTpoabHBIE BOIIPOCHI

1. lIpupegure npUMepsl EPEXONa OT Xa0Ca K MOPAAKY (yBeJHUYeHUA MH-
(popManuy) B OKPYXKAKILEM MUDe.

2. [IpuBenure IpUMephbl NEPEXOAA OT LIOPAAKA K XA0CY (YMeHbITeHUA WH-
(hopmaruu) B OKpyKAIOIIEM MUDE.

2.1.2. NHdopmauua B 6uonorumn

IIponecc yBeamyeHus MHAOPMAIMH XaDAKTEPEH IIK OTKPHI-
TbIX, OOMEHMBAWONIIUXCA BEIleCTBOM U 3HEPruel ¢ oxpykaoiiei
Cpenon, caMOpasBHBAIOLINXCA CHCTEM JKHBON HpHpOAb! (6egIKOo-
BBIX MOJI€Kys1, OPTaHM3MOB, HONYJIALMY KMBOTHBIX U T. 1.). B
IDoitecce 3BOJIOUMMM KUBOH NPMPOALI HIET CAMOPA3BUTUE, T. €.
TIOBRIIIEHNE CA0KHOCTH M Pas3Hoodpa3vs KUBBIX OPraHU3MOB, a
CllellopaTeALHO, YBEJAWUYeHHEe HHQPpOpMAIMl, IoHMMaeMoil Kak
Mepa VIIOPAZOUYEHHOCTH 3/IeMCHTOB CHUCTEMKI.
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Hadopmaumnonnsie curaaidsl. B 6Mosmoruu, KOTopad U3ydaer
KUBYIO IIDUPOLY, HOHATHE «HMHGpOpMalyd» CBA3EIBAaeTCA C Iene-
coo0pasHBIM ITOBEJEHUEM XHBBIX OPraHu3MoB. Takoe moBeneHUe
CTPOUTCA Ha OCHOBE IIOJYUYEHHS N UCIIONL30BAHUA OPraHH3MOM
uHa(pOopManuy 06 OKpyxaloulel cpege B hopme HHGPOPMAIMOHHEIX
cursasnios. MHpOpMaANNOHHbIE CUTHAJE MOTYT UMETH PA3JUUHYIO
(PU3NUECKYIO NI XUMHAYECKYIO IPUPOAY: 3BVK, CBET, 3anaX U APY-
rue.

Hpocrefimue (Banpumep, ameb6a) MOTYT IHOJAy4aTs uHpOPMA-
LU0 JHIDIb 0 XUMHYECKOM cOocTaBe M TeMIIEPaType OKpYyKalouleH
cpenpl. IIpudem uBdGOpMaIis MoXeT OBITh IOJIyYeHA TOJIBKO O OJIH-
AU obIacTAX OKPYIKaloLLe cpeZibl IIYTEM HETIOCPEeLCTBeHHOTO
KOHTaKTa NpOCcTeHINero co cpeRoii.

Yenosek BOCIPHHNMAaeT HHQOPMALN0 00 OKPYXKaroIeM MUpe ¢
IIOMOIIbI0 OPTaHOB YYBCTB (3peHus, CIyxa, OGOHAHUA, OCABAHUA
U BKYyCa), IPUUEM MOJKET 3TO AenaTh Ha OOABIIOM PaccTosnuu,
YyBcTBUTENbHBIE HEPBHBIE OKOHYAHUA OPraHOB YYBCTB (PEIeITo-
DBI) BOCHPUHUMAIOT BO3NEHCTBHe (HaIpuMep, HA IJIa3HOM JHe
KOJIOOUKH M TAJOUKM PearupyioT Ha BOo3ZeHCTBHE CBETOBBIX JIY-
qeil) ¥ nepefaloT ero He¥poHaM (HepPBHBEIM KJETKaM), Helu KOTO-
PBIX COCTABJAIT HEPBHYK) CHCTEMY.

Helipor MoeT HaXOAUTHCA B JBYX COCTOSHHAX: HEBO3OYMXK-
OEeHHOM MJIH Bo30y:xIeHHOM. Bo36y:KIE€HHBIA HelipOH reHepupyeT
3JIEKTPUYECKHUH MMIYJLEC, KOTOPHIH NepeJaeTcd 10 HEPBHOM cuc-
TeMe. B HEPBHOM CHCTeMe IIPOMCXOAWUT KOANPOBAHWE ¥ NepeAaya
HHPOPMALNH ¢ NOMOLUBIO JBYX COCTOAHHN HEHPOHA: HET HMIIYJIb-
ca, €CTh MMIIYJbC.

B sToMm cayuae camu cocTOAHMA HeHPOHA MOXXHO pacCMATDH-
BaTh KaK 3HAKH HEKOTOPOro ajdhaBUTa HEPBHOM CUCTEMBI, C IOMO-
IObI0 KOTOPOro MPOMCXOLUT mepeaada WHPOpManuu.

I'enetnueckan madopmanun. [{oEsATHE «MHPOPManua» B 0uO-
JIOTHH HCIIOJIB3YETCH TAKIKE B CBA3H C UCCAETOBAHNSAMHM MeXaHH3-
MOB HachefcTseHHOcTH. Ieneruueckas uHPOpMAIlINsa HepegaeTcs
110 HAC/MEeCTBY M XPAHHUTCHA BO BCeX KJIETKAX XXUBBIX OPraHM3MOB,
T'ennr npencTasasioT coboit COMHBIE MOJEKYJISAPHBIE CTPYKTYDHSI,
cojeprramiyue HHMOPMAIUIo O CTPOSHBHM >KUBLIX opranu3mos. llo-
cnenHee 06CTOATENBCTBO IIO3BOJMIO [IPOBOJHUTHL HAYYHBIE KCIEPU-
MEeHThI 110 KJIOHMPOBAHWIO, T. €. CO3JAHUI0 TOYHBLIX KOIIUI opra-
HH3MOB 13 OZHOM KJETKH.

O6was 6uonorna 10-11 [~

TeneTmueckasi MHQOPMAITNA ONpEAeNseT CTPOEHMe U DA3BUTHE
JKUBBIX OPTaHN3MOB M HEPefaeTCA nO HAacle[CTBY.
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XpaHUTCS reHeTHdecKas HHGoOpMAallMd B KJIETKAX OPraHu3-
MOB B cTpyKType mosiekyn [JHK (ne30KCcHpUbOHYKIENHOBONH KHC-
gotel). Monekyna JIHK (puc. 2.8) cOCTONT U3 ABYX CKPYYEHHBIX
APYT ¢ APYroM B CIIMpPAaJb lerel, MOCTPOEHHBIX M3 YeTHIpeX HYK-
neotngos: A, G, T u C, xoropble 00pa3yloT reHeTHYECKUHA KOS,

A .
I
ne \@ # ";,2
T awpo <%
S knetka AIHK o
W

Puc. 2.8. Monekyna HK

Monekyna JHK uenoBeka BKIOUYAET B ce0d OKOIO0 3 MUJLIHAD-
LOB Nap HYKJeoTuZ0B. B Hel 3aKogupoBaHa BCsa MHGPOPMAUUA 00
OpraHu3Me 4YeJIOBEKa: €ro BHEIHOCTh, IIPEeIpacTIoIOKEHHOCTh K
foJie3HaAM, CHOCODHOCTHA U T. [A.

B xuBbIX opraHMamMax nHgopmauna nepepaetca U xpa-
HUTCA C NOMOLWLIO OOBLEKTOB DPa3nAnMyHo duanveckoil
NPUPOoALI (COCTOAHWE HEMPOHA, HYKNeoTUAbl B MONEKyne
AHK), koTopbie MOryT pacCcMaTpmnBaThCs Kak 3Haku 6uo-
norunvyeckux andasnTtos.

KoHTpoapHEIE BOIIPOCHI

1. KakoBa pusuueckas npupoaa 3Haxka nmpy IpeAcTaBIeHY HEPOpPMALAN
B HepBHOM cucTeme? B reneTudeckom Koae?

2.1.3. UHdopmauua B 06LLECTBEHHbIX HayKax

CounanpHo-3HauMMbIe cBoiicTBa MAGQOpManuu. Yenosek — cy-
IIECTBO COIMANIbHOe, AJA ODIIeHUA ¢ APYTUMH JIOALMH OH JOJMKEH
ObMeHmBaTECS ¢ HEMM nHboOpManueld, npudeM oGMeH uHdopMa-
Lueit Bcerga NPOU3BOAKTCS HA OIPeeIEHHOM S3bIKe: PYCCKOM, AHT-
JHACKOM U T. A. YUYACTHUKHU JUCKYCCHH HO/KHBI BIAJETH TEM H3bI-
HOM, Ha KOTOpOM BeneTcss oDlleHHe, TOTAA WHGOPMALMA Oyner
IIOHATHON BCEM ydacTHUKAM 06MeHa HH@OpMAalueli.
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Hudopmanus JoJkHA OBITH IOJE3ROH, TOTZa AUCKYCCUA
npuobperaer NPaKTHUYECKYIO LeHHOCThH. BecrnosesHasa muEbopMa-
¥ CO3JaeT MHGMOPMAIMOHHLIA IIYM, KOTOPBIA 3aTPpyAHAET BOC-
IPpUATHE NoJe3HoH HHpopMauuu. [lpuMepamMu epefayuu U MOIY-
yeRHsa OecrmonesHoil MEGOPMAIIMHM MOTYT CJHYXRHUTb HEKOTODHIe
KOHbepeHIIUKY M uaTsl B VHTepHETE.

IITupoxo Ma3secTeH TepMHH «CPEACTBA MaccoBOil MHGoOpMa-
uuus (rasersl, pagno, TeAEBUACHHE), KOTOPHIE JOBOAAT HHGpODMA-
M0 A0 KaskAoro ujeHa obulectBa. Taxas mHOOpMaIUsa JOKHA
OBITH AOCTOBEPHOM M aKTtyanpHOW. HemocrosepHas uHpopManus
BBOZUT YWIEHOB ODOIIECTBA B 3abay:XKaeHyle m MOXKeT OBITH IPUUM-
HOIl BOSHMKHOBEHHSA COLIUANLHBIX motpsceHuil, Heakryaabmas
uHpopManua 6ecrosiesHa M MOSTOMY HHUKTO, KPOME HCTOPUKOB,
HE YHNTAeT NPOIUJIOTOLHUX Iaszer.

IIns roro 4To6HI Y€JIOBEK MOT IIPABUJILHO OPHEHTHUDOBATHCH B
OKpyxalonieM Mupe, nudopMalnus go/nxna ObITes NOJIHOH 1 TOY-
HOHM. 3afaua NOJy4YyeHWUsS HOJHON M TOYHOH MHGOPMAIMKA CTOMUT
nepex Haykoil. OBIasene HAYyYHBIMHY S3HAHUSIMN B IIpoliecce 06y-
YeHNA [03BOJIAET YeJIOBEKY IOJIVYATh IOJAHYIO0 M TOUHYIO UHGOD-
MalMI0 O MpUpoge, obiecTBe M TEXHUKE.

Huadopmauna # 3raHNA. 1eaoBer noay4aeT HEMPOPMALHIO H3
OKPYIKAIOUIEro MUpAa ¢ HOMOIIbI0 OPraHOB YYBCTB, AHAJIN3UPYET ee
¥ BBIABJIAET CYI[€CTBEHHBIE 3aKOHOMEPHOCTU C IIOMOIIBI0 MbIIIIIe-
HUA, XPaHUT IOAYYEHHYIO HHGOpMaIuio B mamarH. Ilpoiecc cuc-
TEMATHYECKOTO HAYYHOIO TTO3HAHUSA OKPYKaIoNiero Mupa npuBOgUT
K HaKOILIEHHIO UHGODPMAIlMd B ¢opMe 3HaHMHM (HaKTOB, HAYUHBIX
Teopuil ¥ T. A.). Takum obpa3oM, ¢ TOUKH 3peHU Ipoliecca I03Ha-
HUS UHOQOPMAHA MOMXKET DPACCMATPUBATHCH KaK IHAHMA.

IIponecc nosHaHuss MOMKHO HATJISTHO U300Da3HUTL B BHJE pac-
LIUPAIOMIErocsT Kpyra gHaHua (raxoifl ciocod mnpuaymain erme
IpeBHUE TpekH), BHe aToro xpyra jaexuT objacTb HE3HAHHUHA, a
OKDY’KHOCTH SBJAETCA I'PaHUIEH MeXXJYy 3HAHMEeM M He3HaHNeM
(puc. 2.9). Ilapazokc COCTONT B TOM, 4TO yeM OOJBUTHM 00BEMOM
3HAHUI 06J1a96eT YEJI0BEK, YeM IIApe KPyr 3HaHUM, TeMm OoJbiae

HeskaHue

—p

NpPOUECC NO3HAHNS

Puc. 2.9. 3HaHne n HesHaHWe
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0H oIIylLIaeT HENOCTATOK 3HAHMH, U TeM GoJbllte rpaHMUIla HAIIETO
He3HAHMUA, Mepo# KOTOpPOro B 3TOH MOJeJH ABJIAETCS IJIHHA
OKPY2KHOCTH.

Tax, o0beM 3HAHWUNW BBINYCKHMKA IIIKOAbI ropaszo Donbiie,
yeM 00beM 3HAHMU NEPBOKJIACCHWKA, OOJHAKO M TpAaHKIlA ero He-
3HAHUA CyHOIecTBeHHO 6onbire. JlefiCTBUTENbHO, NEPBOKJIACCHUK
HUUYEro He 3HaeT O 3aKOoHax MHU3MKH U ero aTo He OUeHb BOJIHYeT,
TOT/J4 KAK BBIIIYCKHUK IIKOJLI IIPH MOATNOTOBKE K 3K3aMeHaM IIo
(hrsrKe MOXKeT OOHADYXKUTH, UTO CYILIECTBYIOT (pU3UUECKUE 3aKO-
HBI, KOTOpBble OH HE€ 3HAeT WJIM He HOHUMAET.

HMudopMaiuio, KOTOPYIO MOJIYYAeT YeIOBEK, MOKHO CUHTATh
Mepo#l yMeHbUIEHUS HeollpelleIeHHOCTH 3HaHMA. Ecan HeKkoTopoe
coobieHHe TPHUBOAUT K YMEHBIIIeHUI0 HEOTIPeZleJeHHOCTH HAaUIero
3HAHHNSA, TO MOYHO TIOBOPDUTBH, YTQ TaKoe COODIeHUEe COAEPXUT
uxpopMaIuio.

Hanpumep, nocjie cfadyl 3K3aMeHa 10 MHPOPMATHUXE BBl MY-
yaeTech HeOIIPeAeIeHHOCTEIO, BbI HEe 3HaeTe, KaKYI0 OLleHKY IIOJY-
ypan. HakoHell, dK3aMeHAIMIOHHASA KOMHCCHA OOBSIBJIAET pesy-
JbTATHLI AK3aME€HAa U BHI IIOJydaeTe coo0IIeHne, KOTOPOe IIPDHHOCUT
IIOJIHYIO OTpeNesIeHHOCTh, Telephb BHI 3HAETe CBOXO oueHKY. IIpo-
HCXOAWT NMEePexos OT HEe3HAHNA K NOJHOMY 3HaHMIO, 3HAUUT ¢O00-
IleHre YK3AMEHAIITMOHHOH KOMHCCHH COAEep XKUT WHGOPMAIHIO,

KOHTpPOJIbHBIE BOMPOCHI

1. Kaxue conansHo-8HAYHNMEIE CBOMCTBA MHGOPMAIMH MOMKHO BBIIEIHTE?

2. Kak M0OHO IIPeJCTABUTH IPOIeCe NO3HAHMA?

2.1.4. UHdopmauuna B knbepHeTuke

B kubepHeTnKe (Hayke 00 yIpaBJeHHH) MOHATHE «UHDODMA-
Ius» HCIONAb3yeTCA IJf OINCAHUA IIPOIECCOB YIIPABJICHUS B
CIOKHBIX CHCTeM2X (MKHBBIX ODraHM3MAX WUJIH TeXHHYECKNX
yerpoitersax). JusHeneATe N HOCTH 110600 opradMaMa MM HOD-
MajbHOEe (PYHKIMOHUPOBAaHNE TEXHUYECKOrO0 YCTPOMCTBA CBA3AHO
C mponeccaMy yIpaBiaeHUs, 6rarogapa KOTOPbIM MOAAEPYKUBAIOT-
CA B HeoOX0JMMBIX MIpeAeax 3HAUEHUA ero napamerpos. Tak nas
nopnep:KaHUA CBOEH MKUSHENeATeJbHOCTH JI06oM XMBOH opra-
HU3M [OCTOAHHO TOJNydYaeT HHGODPMANMIO M3 BHELIHEr0 MHUDA ¢
IIOMOIIBI0 OPTAHOB YYBCTE, 06pabaThiBaeT €e U yIpaBJAeT CBOUM

ToBefeHueM (HaIpUMep, NepeMellasch B IPOCTPaHCTBe, Maberaer
OIIaCHOCTH).
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Mpoueccul ynpasneHns BkloyaloT B ceba nonyyeHue,
XpaHeHue, NpeoBpascBaHue 1 nepenady nHbopmaunm,

B mporlecce ympaBleHUsa IIOJETOM CaMoJeTa B PeXXUMe aBTO-
nujora 0OPTOBOM KOMNBIOTEp MoJiydyaeT HHMOPMAILIUIO OT ZATYH-
KOB (CKODOCTH, BBICOTHI M T. 1.), o0pafaTblBaeT ee WU IepezaeT
KOMAaHIb! Ha UCIIOJHHUTEJILHEIE MEXaHU3Mbl, N3MEHAIOLINE DEXUM
nmoJsiera (3aKPBHIIKY, KJIANaHBI, PEryjadpyloinue paboTy msuraTte-
Jen, m T. O.).

B smo6oMm mpouecce yupas/ieHHs BCerga IIPOHCXOAUT B3aMMO-
JeficTBHE ABYX OGBHEKTOB — YIPaBIAIOUIETO U YIIPABIAEMOTO, KO-
TOpLIe COeAUHEHB KaHajnaMy npsamoi u odpartuoit cBasu. Ilo ka-
HaJy OPAMOH CBA3M INEpEeJaoTCS yHpaBAAKOUINE CHTHANEB, a IIo
KaHany o0paTHOH CBA3SH — HWHGPOPMAIMA O COCTOSHHH YIIPaBJIs-
eMoro o0BpeKTA.

Pa3oMKHYTBHIE CHCTEMBI YIIpaBJIeHHA. ECjiM B TIpoliecce yIpas-
JIeHHUS He YYHUTBIBAETCH COCTOABNE YIPABISeMoro o0beKTa U obec-
[IeYMBAETCA YIpaBJIeHUE TOJBKO M0 IPAMOMY KaHaay (OT ympaBis-
OLIero 09LeKTa K yIPaBlIsaeMOMY), TO TAKNE CHCTEMBI YIIPABICHUSA
Ha3blBAIOTCH Pa3OMKHYTHIMU. MHGDOpMAUHOHHYIO MOZEJE Pa3o-
MKHYTOM CHCTEMBI YIIPABJEHUS MOXXHO HAIJISITHO IIPEACTABUTH C
ImOMOINBIO0 chaenyiomieil cxems!l (prmc. 2.10).

YNpasnaowWWi | kanan ynpasnenus | YNPaBnsemsili
ob6bekT » | o6bekT

Puc. 2.10. PazoMkHyTas cuctema ynpaeneHus

B kauecTBe mpHMepa pPasOMKHYTOH CHCTeMBl YIIpaBJeHHS
PacCMOTPHM HpOILecC 3alHCH HMHMpOpMaIMH Ha I'HOKHY JHCK, B
KOTOPOM yIpaBIASiOImuit 00heKT Konmpoanep guckogoda n3aMeHs-
€T COCTOSHHE YIPaBIdgeMOro o0bexTa MazHumuol 20n06KU.

Ilsisi Toro uro6el MHPOPMANUA MOrJia ObITH 3amucaHa, Heobxo-
AUMO YCTAHOBUTEH MATHUTHYIO I'OJIOBKY AMCKOBOJA HaJl OIPefeseH-
HOI KOHLEHTPHUYEeCKOH mopoxxko¥ nucka. llpm sanmcu madopMa-
nuy Ha TubKHe ZUCKH He Tpebyercs ocobOi TOYHOCTH YCTAHOBKH
(umeerca Bcero 80 mOpPOKEK) U MOXKHO He YINTHIBATH BO3MOMKHLIE
(HammpuMep, OT HarpeBaHMA) MeXaHHJecKHue JeGopMalliy HOCUTENIA,
moaroMy yupasasiomuil obwext (Konwmpoanep ducxosoda) mpocTo
IepeMelaeT yrpapiadeMmblil o0bekT (Maznummylo 20106kYy) Ha
OTIpefleJIEHHOE pacCTOsIHUE BAOJL DAaANyca AUCKETHI.



Hudopmauus. CucreMel cIHCISHN 105

3aMKHYTBIe CHCTEMBI YIIPaBJeHHA. B 3aMKHYTBIX CHUCTEMAaX
yOpaBACEUA YOPaBAANIIAE 00BeKT 0 NpAMOMY KaHany ynpas-
JleHHS IPOU3BOAUT HEOOXOAUMbIe NeiiCTBUA HaL 00BEKTOM YIIPAB-
JIeHU#A, & TO KaHaJy oDpaTHOH CBA3M MOJydaeT UHPOPMaLUIO O
ero peaidbHBIX napamerpax (puc. 2.11). 910 I03BOJSET OCYIIECTB-
JATH YIpaBjieHHue ¢ ropasno Ooabliiefl TOUHOCTHIO.

~ | KaHan ynpasnenus -
Ynpasnaownmn > ynp »i YNpaBnaemein
obbekT < ~ o6beKkT
xaHan oBpaTHON CBsan |

Puc. 2.11. 3amkHyTasa cuctema ynpasneHus

HNuadopManuoHHy0 MOAENIb 3aMKHYTOH CHCTEMBI yIIpaBJIeHUA
MOJKHO HATJIAJHO NPEJCTABUTh ¢ IIOMOIIBIO CIeqYIONIe CXeMbl:

IIpumepom HCIIOABP3OBAHUA 3aMKHYTOH CHCTEMBI VIDABJICHHSA
ABNAIOTCA *KecTKUe AuckH. IIpu sanmen mHPopManum Ha KecT-
KHe Lucku TpebyeTrcs ocobas TOYHOCTH YCTAHOBKU MAarHUTHBHIX
TOJIOBOK, TAK Kak Ha paboueill MOBEepXHOCTH HOCHTEJIS WMEIOTCSH
AeCATKH THRICSY NOPOXKEK ¥ HeoOXOZMMO YYUTHIBATL MeXaHWde-
cKMe ZedopManuy MArHHTHOTO HOcHMTeNs (HaupHUMep, B Pe3yJb-
TaTe WU3MEHEHUA TEeMIEePaTypHl). Yuparaawomuit odvekr (Konm-
poaaep xecmrozo Oucka) HMOCTOAHHO HOJYyYaeT WHPOPMALHUIO O
peasbHOM MOJIOMKEeHHUM yIpaBiaseMmoro o0wekTa (Maznumnbix 2o-
JL060K) TI0 KaHany oOpaTHOH CBA3M, a IO NMPAMOMY KaHAaJy BHI-
CTaBJfET IOJIOBKU HAJ IIOBEPXHOCTHIO HOCHUTENs ¢ 6oJbIION TOY-
HOCTHIO.

KOHTPOJIbHEIE BOTIPOCHI

1. B t4em cOCTOMT pagiudHe MeKAY PASOMKHYTEIMH K 3AMKHYTEIMH CHUCTE-
mamu ynpapnesua? [Ipusegure npuMepsl.

2.2. Konnuectso nHpopmaumm kak mepa
YMEHbLEHUS HeonpeaeneHHoCTU 3HaHug

1.3.1. KonnyecTteo nidopmaunn Kak

Mepa yMeHbLIEeHWUS WHpopmaTunka-8 =
Heonpeneneﬁﬂocrw 3HAHUA

YMensmienue HeONpeNeleHHOCTH 3HAHHMA, Ilonydyenue wH-
bopManmu MOMHO CBSBATH C YMEHBLIIEHMEM HeOIPee eHHOCTH
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3HAaHUSA. JTO NO3BONAET KOJTUUECTBEHHO N3MEPATH MHGOPMALHIO,
YTO Ype3BLIYAMHO BaXXHO AJA HHGOpPMATHKHM. PaccMOTpMM BO-
1Ipoc 06 omnpejeseHUN KoawdecTBa uHdopmanum 6osee MoapobHO
HAa KOHKDETHRIX IIPHMepax.

IIycTe y Hac uMeeTca MoHeTa, KOTOPYIO MBI 6pocaeM Ha pPOB-
HYI0 IoBepxHOCTL. C pPaBHOH BEePOATHOCTBIO IPOU30iLAeT ofHO U3
ABYX BO3MOMCHBIX COOBITHII — MOHETa OKa’KeTCHA B OZHOM H3 ABYX
MOJIOKEHHH: «Opes» HJIH «PEHIKa».

MoKHO TOBOPHUTH, YTO COOBITUA PABHOBEDPOSATHBI, €CJIIH IIPH
BO3pACTAIIIEM YYCJe OIBITOB KOJUYecTBA BBHINAJeHUR
«opJa» ¥ <«pelliKM» mocrelleHHO cOnukaiorca. Haupumep,
ecau MeI G6pocum MoHery 10 pas, ToO «opeds MOMeT BEI-
macTh 7 pas3, a peuwrka — 3 pasa, ecam OGPOCHUM MOHETY
100 pas, To «open» moxxer BbimacTb 60 pas, a «pemkar —
40 pa3s, ecam Opocum moHety 1000 pas, To «opes» BhIma-
mer 520 pas, a «pemika» — 480 u T, A. B urore npu o4eHb
GOIBUION cepUy ONBITOB KOJWYECTBA BLIMAAEHUI «Opaa» U
«PEIIKN» TIPAKTHYECKH CPABHIIOTCS.

Ilepen 6pockoM cyuiecTBYeT HeolpeAeJeHHOCTh Hallero 3Ha-
HUSA (BOBMOYKHEI IBA COOBITHA), U KAk yIIafeT MOHeTa, MPeJCKas3aTh
HEBO3MOXKHO. Ilociae 6Gpocka HacTynaeT NOJJHAA OIPeAeJeHHOCTD,
TaK KaK Mbl BUIUM (IIOJy4aeM 3pUTEIbHOE COOOIIeHne), YTO MOHe-
Ta B JaHHBIM MOMEHT HAXOAUTCA B ONpPeNeJEeHHOM II0JIOKeHun (Ha-
IpUMep, «Opei»). JTO COODIIeHNe NPUBOSUT K YMEHBUIIGHHIO He-
OIlpefle/ICHHOCTH HAIIero 3HAHWS B [BA pas3a, TaK KaK U3 JBYX
BO3MOXXHBIX PABHOBEPOATHBIX COOBITHHM pPeaJn30BANOCh OMHO
(puc. 2.12).

BoaMoXHble COObITUA Mpousoweawee cobbiTne

Puc. 2.12. Bo3aMoxHble M Nponsoweailee cobblTvs

B oxpyxarouieif AeHcTBUTENIBHOCTH AOCTATOYHO YACTO BCTpE-
Yal0TCA CUTYaIlMY, KOTJa MOXKET IIPOU3OHTH HEKOTODOEe KONMYECTBO
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paBHOBEPOATHBIX cOOBITHH. Tak, mpu GpocaHUM DPaBHOCTOPOHHEH
4eTHIPEXIPAHHOM MHPaMUIbl CYLIECTBYIOT 4 paBHOBEPOATHBIX CO-
6bITUSA, a TIPH OPOCAHUY MIECTUIPAHHOIO UIrPanbHOTO Ky6uKa — 6
paBHOBEDOATHBLIX COOBITHH.

Yem GoJbIlle KOJHYECTBO BOBMOMKHBIX CODBITHIL, TeM GOJbIIIe
HauaJbHAA HEONpeZeIeHHOCTh HAIIlero 3HAHWUA M COOTBETCTBEHHO
TeM GoJbIIlee KOJUYECTBO HHOMOpDManmum OYIET COZEepKAaTh c000-
[IeHNE O De3yJbTaTax OIbITA.

ExuHauMuel M3MepeHud Koaudecrsa unHGopmauun, s Kosan-
yeCTBeHHOIrO BRIPAKeHUSA 1000 BeJIHYUHBI HEOOXOLUMO OIIpee-
AUTH eAUHUNY udMepeHud, Tak, N8 U3MEepPeHUN AJNHEl B KaUeCT-
Be eIUMHUILI BEIODAH METp, AJA M3MepeHUd MACCH — KHJIOrpaMM
U T. I. AHAJIOTHYHO, AJIA onpelelleHnsa KoaudecTBa uHGOpMALLIRA
HeoOXOOMMO BBECTH eZUHULY M3MEepeHHS.

1.3.2. OnpepenexHue KoanyecTsa .
wbOpMBLM Wndopmatuka n UKT-8 I3

3a eAnHULY KONNYECTBA UHDOPMALMN MPUHUMAETCH Ta-
KOe KONN4ecTBO MHMOPMaLIMU, KOTOPOE COAEPXUT CO06-
LLeHWe, yMEHbLLAIoLWee HeonpeaeneHHoCTb 3HaHNA B 48a
pa3a. Takas eauHULE Ha3BaHa 6uT.

Eciu BepHYThCA K OonbITY C 6pOCaHWeM MOHETHI, TO 3IeCh H-
eoIpeie IeHHOCTh KAK Pa3 yYMeHbIIAETCA B JBa pasa (M3 ABYX BO3-
MOJKHBIX COOBITUH peanusdyeTcd OOHO) 1, CIETOBATEIBHO, KOJIHUYe-
CTBO IOJIYUYEHHOM mHpopMamuu pasBHo 1 6uty.

MunumMansHOU eIWHHIEN H3MepDeHUS KOJHMUYecTBa MH(pOpMA-
IUYU ABJAeTcA OuT, a ciaedyiomied mo BeawumHe exuMHULEH —-
OaliT, mpuuyem

1 6aitr = 23 6UTOR = 8 GMTOB.

B madopmaTrke cucrema 00pa3doBaHuA KPATHRIX €LUHUI, U3Me-
PeHNs KosndecTBa MHGOPMAIMHM HECKOJBKO OTJMYAETCH OT HPHHA-
ThRIX B OOJILIIMHCTBE HAYK. TpalUITUOHHBIE METPHUYECKHE CHCTEMBbI
enuHuI, HanpuMep MesxayHapogHas cucreMa equuun CU, B kave-
CTBe MHOMKUTeN el KPaTHBIX eIWHUIL HCIIOIB3YeT Koaddunuent 107,
roe n =3, 6, 9 1 T. 4., 4YTO COOTBETCTBYET ACCATHIHALIM IIPUCTABKAM
«kuno» (103), «mera» (108), «rura» (10%) u T. &.

KoMnbloTep onmepupyer uMcIaMy He B AeCATUYHOM, a B ABO-
HYHOHN cucTeMe CUUCICHUSHA, NOBTOMY B KPATHHIX SAWHMUIIAX M3Me-
PeHusa KonmuyecTBa KHGOPMALIMM HCIIONb3YeTCsE KoadhdunueHT 27,
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Tak, kparHble GajiTy eJUHMIBLI M3MEPEHUS KOJMYECTBA HH-
dopManuu BBOAATCA CHAedyIOIUM o6pasoM:

1 K6aiir = 210 6ajtr = 1024 6aiir;

1 M6aiir = 210 Kgasitr = 1024 K6aiiT;

1 T6aiir = 2!9 MGant = 1024 M6aiir.

IIpaxkTHyeckoe 3ananne «Ilepesoa exuENI H3MepeHUA KOJIU-~
yecTBa ungopmanun», IIpouseecTn mepeBod KoaudecTBa HHGOP-
MangyH ¢ I[IOMOILOLIO CHeLLHaﬂH3HpOBaHHOﬁ IporpaMMBl IIepeBoAa
eqUHUI u3MepeHUs (mampumep, VersaVerter).

IlepeBo equHUI U3MEPEHUSA KOJIUYECTBA
nEdoOpMan N

1. Bamycrurs nporpammy VersaVerter (Ilepero eSMHMIT N3MEPEHHUS).

2. B oTxpbiBHIEMCS [HAJOrOBOM OKHe IIPOrDAMMBI BHIODaTh
BRJIanky Data.

3. B seBOM OKHe JHaJIOroBOro OKHA BHIOPATE UCXOAHYIO eAUHHILY
uaMepeHusa (Hanpumep, gigabyte) u B TEKCTOBOM II0JIe BBECTH
YHCJI0BOe 3HaueHme (Hampumep, 1).

TIocne BpI6Opa B IpaBOM OKHe KOHEYHON €JHHUILI U3MEPEeHUA
(sanpumep, byte) B TeCTOBOM 1O IMOABUTCSA YUCIOBOE 3HAUE-
Hue (B ZaHHOM cayuae, 1 073 741 824) (puc. 2.13).

[ block (ki) ‘:J 1 Bit (b} -
&) kiobit (kb) @ nibble (nb) -
& Kiloki (ky S def.) (kb(SI) A2 ()
megabit (Mb) & - double word (dvvord)
megabit (by S| def.) (Mb(S)) - B - word (w)
B gigabit (Gb) - block (olk)
A1 - gigabit (by S| def ) (Gb(SIY) @ Kilobit (o)
Bl terabit (Th) | @ xiobit oy SI det.) (kb(SH)
terabit (by S det.) (Th(S) & megabit (Mb)
@ kiobyte (kB) & megabit (by Sl dat.) (Mb(SD)
& kilobyte thy Sl def ) (KBCSI)) 1® gigebit (5o} .
) magabyle (VD) 3 gigabit (by S def ) (Gh(S]) -
megabyte (by SI det ) (MB(SD) ) terabt (Th)
Daebrte ©5). Aerabit (by SI det.) (Th(SI)
A1- gigabyte (by S| def.) (GB(SD) ___i - kilobyte (B)
[- terabyle (TB) B Kiobyte (by S def.) (kB(SI) .
§ terabyie thy Sl det) (TB(S) .!.‘ & meaabyte (MB) —
i " @ GB > [igswies B

e

Puc. 2.13. NMepeBo4 eauHUL, U3MEPEHUS KONWYECTBa nHpOopMauunu

KoauuecTBo BO3MOKHBIX COOBITHH M KOJHYecTBO MHGOpMA-
puu. CymecTeyeT GopMyJia, KOTOPAs CBA3LIBAET MeXIy co0OH KO-
JIM4eCTBO BO3MOKHBIX coOBITHH N M KoJAMUeCTBO MHGopManu I:

N = 21, (2.1)
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ITo aToit hopMyJie MOKHO JIETKO ONPESeIMTh KOJIUYEeCTBO BO3-
MOJKEBIX COOBITHH, €CJIM M3BeCTHO KOJHYeCTBO HHGOpMAaIHMH,
Hanpumep, ecau Mbl IoaAyduau 4 6ura uHGOpPMAIUY, TO KOJHYe-
CTBO BO3MOMKHBIX CODBITHH COCTaBJIAIO

N = 24=16.

Hao6opoT, pj1d onpefeJeHUs KoJXNYeCcTBa NHQOPMAIIUU, eCiau
U3BECTHO KOJHUYECTBO COOBITHII, HeoOXOAMMO PEINUTh MoKasare-
JIbHOE YpaBHEHWE OTHOCHTEJIbHO 1.

3aganne <«Onpegenenue KoaudecTBa wHboOpManum». Ounpe-
IeJHUTh KOANYECTBO MHGOPMAIKH, [I0JYYeHHON BTODPEIM HTI'DOKOM
mocje TMEepPBOro X0/ IMEepBOT0 UTPOKA, B UIDe «KPECTHKU—HOJHU-
K¥» Ha MoJe pasMepoM 8x8 KJIeToK.

Tlepen mepBbIM X0ZOM cyilecTByeT 64 BO3MOMKHBIX COOBITHSA
(64 pasiMYHBIX BAPHAHTOB DACIOJJOXKEHUS «KPECTHKa»), TOTAa
ypaBHeHue (2.1) IpUHHMaeT BUJ:

64 = 2/,

Tak xax 64 = 2%, To

26 = 21,

Taxum o6paszoM, I = 6 6uTOB, T. €. KOTUYECTBO UHGPOPMALIHNH,
MOJYYEeHHOH BTOPHIM UIPOKOM IIOCJe IIePBOTO X0Ja IePBOro Urpo-
Ka, cocTaBiasieTr 6 OUTOB.

KonTpOoanHEIe BOIIPOCHI

1. TIpuBeAuTe IpPUMEDEl YMEHBIICHA HEOIPeJeJeHHOCTH SHAHHMSA MOCTe
moaydeHus HHGOPMAaINU O IPOU3oLUeAIIeM COOBITUN.

2. Kax 3aBUCHT KOJHYECTBO MHGOPMAIIMHA OT KOJNYECTBA BO3ZMOKHBIX CO-
ObITH?

&8

WamFa”

2.1. B pyseTke o6iiee KOIuuecTBO JyHOK paBHO 128. Kakoe KOJHYeCTBO
HHGOPMALMH MBI II0JIy4aeM B 3pUTEJBLHOM coobleHuns ob 0CTaHOBKE
luapuKa B OGHOM U3 JIYHOK?

it frparcriocym

Komnsrorep)
hidoav—

Windows-CD I3~
2.1. C nomMombI0 IPOrpaMMbI IEPeBOJA eJHHUI] U3MEPEHMS Bbi-

NOJHHUTL MPaKTHYecKoe 3aganue «IlepeBoa e MHUIL U3Me-
PeHudA KoJHudyecTBa uHGOPMALIUM » .
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2.2. 3aN0JHUTH NPONYCKK YHCJIAMHI U IPOBEPUTH IIpa- »
BHJIBHOCTH BRHIYMCAEHHMH ¢ [OMOILIBIO IPOTDaAMME g

IepeBOda €AUHUI[ H3MEPEHHU A

a) 5 Kbaiir = __ Gaiir = __ 6ur;
6)  Kbaitr =  faitr = 12 288 6ur;
B)  K6atir =  Gaifir = 213 6uT;
rj) I'6aiit =1536 M6aiir = Ko6aiit;

n) 512 K6aiir = 2_ Gaitr = 2__ 6ur.

2.3. AndaBuTHbIM NOAX0A K ONpeaeneHuio
Konunyecrtsa nHpopmaumnm

Onpenenenue KoauuecTsa HHPOPMAIlMY Ha OCHOBE YMeEHbIIIe-
HHS HEOIpeJeJIeHHOCTH Hallero SHaHMS paccMmaTpuBaer umHPOD-
MAIIWIO ¢ TOYKK 3PEHUA COAEpPIKAHNS, ee IIOHATHOCTH M HOBM3HEI
s yeroBexa. C aTod TOYKY 3PeHUS B ONRITE 10 OPOCAHUI0 MOHE-
THI ONMHAKOBOE KOJHYECTBO WHPOPMAIIUN COLEPKNUTCH M B 3PUTE-
AbHOM oOpase yuaBImel MOHETBHI, M B KODOTKOM COOOULIeHHM
«Open», u B anunnoii ¢pase «Monera ymajia Ha IMOBEPXHOCTH
3eMJH TO¥ CTODOHOM BBEPX, HA KOTOPOM M300pa’keH OpeJ».

OpgHaro IpM XpaHeHWH ¥ nepejaye WHGOPMAIHU ¢ TOMOLIBIO
TEXHUYECKNX YCTPOMCTB I1esiecoo0pas3HO OTBJIEULCS OT COAEPIKa-
HUAA MHPOPMAaUUY K PACCMATPHBATL e KaK II0CAeL0BATEILHOCTE
CEMBOJIOB — 3HakKoB (6yKB, uudp, KOJAOB IIBETOB TOUYER H3006pa-
KEeHWUA M T. A.).

HaGop cMMBONOB 3HAKOBOW CUCTEMbI {(angasnuT) MOXHO
paccMaTpuBaTh Kak pPas3fuyHble BO3MOXHbIE COCTOSHMA
(coBbiTnA).

Torma, ecIy CUUTATH, YTO IOSBJIEHHUE CUMBOJOB B COOOIIIeHUHA
PaBHOBePOATHO, 10 Gopmyae (2.1) MOXKHO paccuMTaTh, KakKoe
KOJINYecTBO MHGPOPMALUN HeceT Kax bt cuMBos. MadopManuoH-
HAf eMKOCTh 3HAKOB 3aBUCHT OT MX KOJWYECTBa B aymbaBure (MOII-
HocTu aJihaBuTa): ueM OOJbIlle UX KOJTHUYECTBO, TeM OoJiblllee KO-
J1udecTBO WHGOPMANVN HeceT OJUH 3HAK.

Tak, uH(pOpMAIIMOHHAA EMKOCTb OYKBLI B PYCCKOM an(asuTe,
eclI¥ He HCIOJNbL30BATh OYKBY «8», COCTABJIAET:

32 =2 1. e. I =5 6uTOB.

Ha ocHoBanu# aiaBUTHOTO IIOAX0Aa MOMHO IIOACUYNTATE KO-
JUYecTBO MH(popMauuy B coobuieHun I, AJIA 3TOr0 HEOOXOAHMO
YMHOMHUTL KOJMYECTBO HH(pOpPMAOUKU, KOTOPOe HeCeT OAMH CHM-
Boal I, Ha KoJlumdecTBO cuMBOJOB K B coobimeHun:

I.=1x K. (2.2)
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3amanue «OnpeneleHHe KoaHyecTBa HHGOPMALUH B TeK-
cre». CHcTeMa ONTHYECKOr'O PACIIO3HABAHUS CHMBOJIOB IIQO3BOJIAET
npeo6pas3oBLIBATE OTCKAHNPOBAHHEIE HM300pakeHUs CTPAHMI[ HO-
KyMeHTa B TEKCTOBRIN GOpPMAT CO CKOPOCTHIO 4 CTPAHUIBI B MUHY-
Ty ¥ UCIoJb3yeT andaBuT MolHOocThI0 65 536 cumBonoB. Kakoe
KOJANYECTBO HHGOpMauumu OyJer HECTH TEKCTOBBIE JOKYMEHT,
KasKJad cTPaHUIa KoToporo cozep:uT 40 crpok no 50 cuMBoIIOB,
mocae 10 MUHYT paboOTHI IPHJIOKEHUA?

IIo dopmyne (2.1) onpeaennm wuHGOGOPMANUMOHHYI0 €MKOCTH
cuMBoOJIa aJx(paBuTA:

65536 = 2!/ = 216 = 2/ = | = 16 6UTOB.

ITo dopmyne (2.2) ompemenuM KOJUYeCcTBO MHPpoOpMANuM Ha
CTpaHuIe:
16 6utoB x 40 x 50 = 32 000 GutoB = 4000 Gaiiros.
OnpegenuMm KonndecTBo MHpopManum, Koropoe Oyaer HecTH
TeKCTOBEI AOKYMEHT:
4000 GatitoB x 4 x 10 = 160 000 Gaitros ~ 156 Ko6aiir.

2.2, TTonb30BaTENBE KOMIIBIOTEpa MOMET BBOAUTEL B MHHYTY 200 3HaKOB.
MomnaoceTs ucnonbsyemoro aidasura paeHa 256. Kakoe Konmuecrso
uaGOpMAIY MOKET BRBECTH IIQJIL30BATENb B KOMIIPIOTED 32 O MUHYT?

2.4. opmyna LLlleHHOHA

CyimecTByeT MHOXKECTBO CUTYAUKH, KOrga BO3MOYKHEIE COOBI-
THA UMeIT pas3jIiuHble BepoaTHocTH peanuaanuu. Hampumep,
ecjIx MoHeTa HECUMMETPHUYHA (0fHA CTOPOHA THMKeJlee APYroi), To
npu ee OPOCAHMM BEPOATHOCTH BBHIMALEHUSA «OpJAa» U «PEIIKH»
OyayT pasauuaTbCA.

©opMyny AAs BBLIYNCAEHHUA KOJHYeCTBa HHGDOPMALUU IJId
COOBITHI ¢ PASIHMYHLIMHE BeposaTHOCTAMHU npeanoxui K. [llennon
B 1948 roay. B aToM ciyuae KOMM4uecTBO UH(POPMALUN OIIPeeJis-
€Tca mo gopmyae:

N
I =->plog,p;, (2.3)
i=1
rme I — kosnwuecTBO HHMDOPMAaUMM,
N — KOIUYeCTBO BO3SMOMKHBIX COOBITHII,

P; — BEpPOATHOCTHU OTZENBLHBIX COOBITHIA.
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Horapnomeb Anre6pa-11 [35°

Jlisl 4acTHOrO, HO IIHPOKO PACHPOCTPAHEHHOTO M DPacCMOT-
PEHHOT'O BBILIE CJy4Yad, KOTAa COOBITMSA DPaBHOBEPOSITHHI
(p; = 1/N), Beinuuny KonuyecrBa nHGOpManuu I MOXKHO paccuH-

TATh IO GopMyJe:
I——Nilog l~log N (2.4)
lle 2 N 2 - 3

3amanne «Bpocamue nmupamuaku». OnpenesuTh KOJIHUYECTBO
HH(OpMAanyuu, KOTOPYIO MBI ITOJIy4aeM B pe3dyJbTaTe OpocaHuA He-
CUMMEeTPUYHOH M CHMMMETPMYHON NUPAMHIOK.

[Ipn GpocaHnK HecUMMeETPUUYHON YeTHIPEXTPAHHON mUupaMus-
KH BEPOATHOCTH OTAEJBHBLIX COOBLITHI paBHBI:

p}_ = 1/2’ Pz = 1/4, P3 = 1/89 P4 = 1/8'
Komnuecto nHbOpMALMK, KOTOPYIO MBI IIOJYYHUM IT0C]ae Gpo-
CaHKuA HECUMMeTPUYHOH MupaMUAKUA, MOKHO PACCUHTATEH IO dOp-
myse (2.3):
=-(1/2log,1/2 + 1/4log,1/4 + 1/81og,1/8 + 1/8log,1/8) 6Guros =
= (1/2-1og,2 + 1/4'log,4 + 1/810g,8 + 1/8:10g,8) buros =
=(1/2+2/4 + 3/8 + 3/8) 6uros = 14/8 6uros = 1,75 6ura.

Ilpn 6pocaHuM CEMMETPUYHON YETHIPEXTPAHHOH NHPAMUIAKU
BEPOATHOCTH OTHENbLHBIX COOBITHIT PaBHEI MeXxIy coboii:

Py =Py =ps =Py = 1/4.

KosanyecTBo nHGOPManuu, KOTOPYIO MBI IOJYYHUM mocye 6po-
CaHMA CHMMETPUYHON NHUpaMHIKH, MOXKHO DAacCUHUTATH MmO (Op-
myne (2.4):

I = log,4 = 2 Gura.

Taknm obpasoM, Mpu GPOCAHMH CUMMETPHUYHON ITUPAMHUIKH,
Korsa coOhITHA PABHOBEPOATHBI, MBI IOJYYUM OGOJIbIIee KOIHYE-
cTBo uHGopmamnuu (2 6uTa), yem npu OpocaHHUYN HECUMMETPHYHOM
IHUpaMUJKH, Korga coObITUH HepaBHOBepoATHHEI (1,75 bura).

Konu4ecTso uHpopMaunn, KOTOPYIO Mbl NONy4Yaem, Oo-
CTUraeT MakCUManbHOro 3HayeHud, ecnm cobeiTug pae-
HOBEPOATHbI.

B Teopuu nHbDOPMaNUU IOKA33aHO, UTO MAKCHMMAaJbHOE KO-
A¥YecTBO MHOMODMANNAY HECET COOBINIeHMe, B KOTOPOM BEDO-
ATHOCTH IIOABJIEHMS BCEX 3HAKOB OJUHAKOBHI.
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KosudecTso un@opMalHy, KOTOPOE HeCeT 3HAK, 3aBHCUT
OT BEPOATHOCTH ero noaydeHusa. Ecau moayuatenb 3apaHee
TOYHO 3HAET, KaKOoH 3HaK IPHJET, TO IIOJYyUYEHHOE KOJHYe-
crBo uuadopmaiun 6yzer pasHo 0. Haobopor, weM MeHee
BEPOATHO IIOJIVIEeHHe 3HAaKa, TeM Gonbmie ero mudopMaiium-
OHHAsA E€MKOCTb.

B pycckoil muceMeHHOM pedYH 4acTOTa MCIOJL30BAHUA OYVKB
B TEKCTe pas3januHa, Tak B cpexHeM Ha 1000 szaxoB ocMEIc-
JieHHOTO Tekcra npuxogurcea 200 6ykB «a» ¥ B CTO pas Me-
HBIIIee KOJAUUYEeCTBO OYKBBI «@» (Bcero 2). Takum obpasom,
C TOYKHM 3peHMs Teopuu HHGOpPMannu, MHPOPMALUMOHHAA
€MKOCTh 3HAKOB pyccroro andapura pasawuHa (v OVKBEHL
«a» OHA HauMeHbIas, a y 6YKBH «(p» — HauboIbIIaA).

BbI6op NMpaBuJIbHOM CTPaTerdHu B Urpe «¥Yramai uucio». Ha
MOJYYEHUH MAKCHMAJBLHOIO KOJHYeCTBA MHGOPMALMK CTPOUTCH
BHIGOP IPABHUJABHOH CTpaTervy B UIPe «Yrajgaid 4ymcaor, B KOTO-
poil IepBBIH YYACTHHUK 3arajblBaeT IeJa0e 4Yucjao (HAIpHMeD,
3) U3 3aJaHHOrO WHTepBaJia (Hampumep, or 1 mo 16), a BTOpOH
JOJKEeH «yraaaTh» 3aAyMaHHoe uucio. Ecau paceMoTpeTh 3Ty
urpy ¢ HHQOPMALMOHHON TOYKH 3PeHWd, TO HadaJbHaA HeOoIpe-
JeseMHOCTh 3HAHUA AJS BTOPOrO yYaCTHHKA cocrasiaseT 16 Bos-
MOMKHBIX COOHITUY (BapUaHTOB IATATAHHBIX, quCe]).

IIpn nmpaBuM/IBHOM CTpaTeriy MHTEPBAJ YHCeJ BCera LOJMKeH
AeNMUTHCA MOTIOJaM, TOTIa KOJIUYECTBO BO3MOXKHBIX COOBITHUHM (Un-
ces) B KaXJOM M3 MOJIYUEHHBIX HHTEPBaJOB OGyJeT OZMHAKOBO U
UX oTrafiblBaHve PpaBHOBepoATHO. B aToM ciaydae Ha KaXIOM
mare oTBeT nepsoro urpoka («a» miau «Her») Oymer HecTn Mak-
cCHMaNbHOEe KonmuecTBO wHbpopmanum (1 Our).

Kax Buano u3 tabu. 2.1, yragsBanme umncaa 3 IpoM3OILIO0 3a
YeThIpe IIara, Ha KaXXJ0M U3 KOTOPEIX HECNIpeAeleHHOCT: 3HaAHHUA
BTOPOTO YYaCTHUKA YMEHbLIIAJACH B Ba pas3a 3a cUeT MOJYUYEHHUA
COOOLIeHHs OT IEePBOro yyacTHHMKA, cofepyxarnero 1 6ut madop-
Manuu. TakuMm ofpasoM, KOJAUYECTBO MHODOPMAINNH, HEOOXOZU-
MO 1S oTrambIBaHuA ofHoro U3 16 uncen, cocraBmio 4 6ura.

Tabnuua 2. 1. NupopmauKoHHasa MOAENB UTPbI «Yrafail 4ucno»

OTBer HeonpepeneHHocTb Mony4yeHHoe
Bo;g:gTz'Lngoro nepBoro 3HaHMF:I (KOJ‘IVI"IECTBVO Konz'-leCTBo
y4acTHUKa | BO3MOXHbIX COGbITURA) uHopmaumm
L 16
Yucsno 6onbwe 8? Het 8 1 6uT
Hucno Gonblie 47 Het 4 1 6ut
Yvcno 6onblie 27 Ha 2 16uT
3vo yncno 3? Na 1 1 6ut
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IIpakTuyeckoe 3amamme «OmpenesieHHe KoauyecTrBa HaGOP-
MauuH». B HempoapauHomM Memouke xpauarca 10 Geawmx, 20
kpacHbiX, 30 cuHuX M 40 sesenplx mMapukoB. Kakoe KoauyecTBO
uHbopManuy 6yaeT comep)aTe 3PUTEJIbHOE COODLIEHUE O IBETE
BEIHYTOI'O INAPHUKA?

Taxk Kax KOJMYECTBO IIADHKOB Pa3JIHUYHBIX IIBETOB HEOAUHA-
KOBO, TO BEDOATHOCTH 3PUTE/JBHBIX COOOIIEHUI O LBETE BLIHYTOIO
M3 MelIouYKa IIapUKa TaKXKe PasNudarTcd U PaBHBI KOJIUUYECTBY
HIAPHUKOB ZAHHOIQ I1BeTa, JeJleHHOMY Ha ofllee KOJHMYECTBO Ila-
PHKOB:

ps= 0,1 p,=02; p =0,3; p =04
CobriTHs HEPaBHOBEPOATHBI, MO3TOMY IJIA OIpeAeeHUs KO-

JudyecTBa HMHGOpPMalluM, cojeprkalieiics B COOOILIEHWH O IIBeTe
mapuka, BocmoJb3yemcsa dopmysoit (2.3):

I = —(0,1'log, 0,1 + 0,2'l0g, 0,2 +
+ 0,3-log, 0,3 + 0,4'log, 0,4) 6uros.

HJ1a BEIYMCIEHHA 9TOTO BEIPDAXKeHU s, COLePIKalllero Jorapud-
MBI, BOCHOJIB3YEMCA KOMIMBIOTEPHBIM KaJlbKyJAATOPOM.

Onpenenenne KoJguyecTBa MHGPOPMAIMH

1. 3anyctuth KoMmMnbiorTepHbI ranbkyaarop Wise Calculator.
2. BecTn BBIpa)KEHHe U HOAYYUTh pesyiasrar (puc. 2.14),
Taxum obpasom, I =~ 1,85 6ura.

-(0.1*|og(2,0.1)+0.2*log(2,0.2)+0.3

*l0g(2,0.3)+0.4* [0g(2,0.4))
BResult: 1.846439344671015 gl o

) .

Puc. 2.14., Beluncnenme konnyectesa uHdopmaumm

KoHTpoabHEIE BOIPOCHI

1. B xaxom caydae KojMyecTBO MHGOPMALHHK, [TOJYYEHHO! 0 COBBITHH,
JOCTHTaeT MAKCUMAILHOIO 3HAUCHUAT

RN

&l

O]
3 AXayna

2.3. Kakoe x0/M4€CTBO BONIPOCOB JOCTATOYHO 38AATh BallleMy cofecexun-
KY, 4TOGEI HABEDHIKA OIIPEAe/HTh:
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« IeHL HeJea¥, B KOTOPOM OH DOJHWJICH;
« MeCsIl, B KOTOPOM OH DORHJICH;
« YHCIO, B KOTOPOE OH popuiaca?

KomnsioTeph IPAKTHKYM

=3

Windows-CD 35~

2.3. BrimoaHuTe IpaKkTryecKoe 3aganue «Qupegesiernue e
KOJMYEecTBa MHQOPMALUM» IJIA CACAYIOLIMX IaH- /
HEIX:
a) 25 Genbix, 25 KpacHLIX, 25 CUHEX K 25 3esieHbIX IIapPUKOB;
6) 30 Genrix, 30 kpacubix, 30 cuaux 1 10 3ejIeHBIX IIAPUKOB.

2.5. KogupoBaHue TEKCTOBOWN, rpadpuyeckoun
U 3BYKOBOM nHpopmaumnm

JBOonyHOE KognpoBaHne TeKCTOBON MHGopmMauumn
B KOMMblOTEPE

Jlyisg mpeACTaBJIEHUSA TeKCTOBOM MHMOpMaluu (IPOIUCHbIE U
CcTpouHble OYKBEI PYCCKOTO M JIATHHCKOTO aa(aBHUTOB, IUQPH,
3HAKU W MareMaTH4decKHe CHMBOJIBI) JOCTATOUHO 256 pasinuHBIX
anakos. ITo popmysie (2.1) MOKHO BHIYMCIUTDL, KAKOE KOJIHIECTBO
urGopMauy He0OXO0ANMO, UTOOB! 3aKOAHUPOBATh KaXK bl 3HAK:

N =2 = 256 = 2/ = 28 = 2/ = | = 8 Guros.

IIns1 06paboTKM TEKCTOBOM HHGOPMAILIKY Ha KOMIBIOTEpe Heol-
XOZMMO IPEICTABUTEL ee B JBOMUHOM 3HAKOBOH cucreMe. Kakmomy
3HaKY Heo6X0oqMMO MOCTABUTH B COOTBETCTBUE VHUKANBHBIN 8-6HUTO-
BBIY ABOMYHBIN KOJ, 3HaUEHUA KOTOPOI'0 HAaXOLATCA B UHTEDBAJE OT
00000000 mo 11111111 (B mecaTuunom Kome ot O mo 255).

TIpuceoeHne 3HAKY KOHKPETHOT'O ABOWUHOTO KOAA — 3TO BO-
IIpoc corJyameHusi, KoTopoe puKcUpyeTcsa B KogoBod Tabaule. K
COAJEHWIO, B HACTOAINEE BPEMS CYIIECTBYIOT IIATh Pa3AMUYHBIX
KomoBblx Tabsui ngas pycckux OvkB (Windows, MS-DOS,
ROH-8, Mac, ISO), m03TOMY TEKCTBI, CO3JIaHHbIE B OLHOH KOMU-
POBKe, He OyAYT NIPAaBUJIBHO OTOGPAXKATBHCA B APYTroOi.

B nmociregHue rogbl MIMPOKOE DPAacHpPOCTPAaHEHHE IMOJJIYYUJ HO-
BRI} MeXAYHADOAHBIH CTAHAAPT KOAMPOBAHUA TEKCTOBLIX CHUMBO-
M08 Unicode, kOTOpBIII OTBOAWMT Ha KadXIbIM cuUMBOJ 2 Oalita
(16 6utos). Ilo dopmyae (2.1) MOXKHO OUDPENEJHUTH KOJHUYECTBO
CHMBOJIOB, KOTODBIE MOYKHO 3aKOIUPOBATD:

N =21 = 216 = 65 536.
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Taxoro KoJauYecTBa CUMBOJIOB OKAa3aJlochk JOCTATOYHO, YTOOBI
3aK0JMPOBATL HE TOJILKO PYCCKHH M JATHHCKUH andaBUTHI, Hp-
pBl, BHAKW ¥ MaTeMaTHYeCcKHe CHMBOJbI, HO M rpedecKuii, apab-
CKUil, UBPDUT U Apyrue aadaBUATHI.

OBounyHOEe KogupoBaHue rpadpmnyeckon uHpopmauumn
B KOMMNblOTEPE

Ppaduueckne maobpasxkeHnsa M3 aHaJOroBOM (HeNpPEePLIBHON)
thopMBI B HUPPOBYIO (AMCKPETHYIO) HpeobGpasyioTcs IyTeM HPO-
CTPAHCTBEHHOHM AucKperu3aumu. HMsobpaxkenme pasbmsaeTcs Ha
OTAeNbHBIe MaJleHbKHE (PParMeHTHl (TOYKM, WX IUKCEeJH), IIPu-
YeM KaXKJbli 3JIeMEHT MOXKeT UMETh CBOU LBeT (KpacHbIi, seje-
Hbift, CHHHH ® T. A.).

Mukcens — MUHUMANbHBIA YyHaCcTOK M306paxKeHus, KOTO-
pomy HezasucuMbIM 06pa3omM MOXHO 3aaaTh LBeT.

B pesysbraTe mpocTpaHCTBEHHON AWICKpeTHa3anmyu rpaduve-
cKadA nHpopMaLusa IPeACTaBIAETCA B BUAE PACTPOBOTO Haobpaxe-
HU#A, KoOTOpoe popMupyercs U3 ONpefeleHHOIO KOJHUECTBA
CTPOK, KOTODbIE, B CBOIO 0YeDeb, COAEPIKAT OIpeLeseHHoe KOJIu-
YecTBO TOYEK.

Bakneiinreit xapakTepUCTHKOM KauecTsa pacTpoBoro usobpa-
MEeHHUS ABJASETCA paspelarnias CIoCOGHOCTD.

Pazpewawuwas ¢cnocobHOCTb PacTpoBOro M306paxeHns
onpenenseTca KOAMHECTBOM TOYEK 10 FTOPU30OHTARM U BEP-
TUKaAWN Ha eguHULLY ONKHBL N306paxeHus.

—

Ilpu ogHMX M TeX JKe pasMepax dKpaHa 4yeM MeHbIle pasMep
TOYKM, TeM OoJIblile paspelnammas criocobrnocTh (Gomblile Koaude-
CTBO CTPOK PACTPa M TOUYEK B CTPOKe), W, COOTBETCTBEHHO, BBIIIE
KadecTBO n3obparkeHufA. BexuwdwHAa paspelnarolleil cIocoGHOCTH
0o6bIuHO BRIpaskaerca B dpi (dot per inch — Touek wa mioiim), T. e.
B KOJIMJecTBe TOUeK B IIOJIOCKE M300parKeHus AJMHON OSHUH JI0NM
(1 moiim = 2,54 cm).

B mpoiecce pHcKpeTH3anuy MOTYT HCIOJb30BATHCA pa3ay-
HbIe IIaJHUTPLI [[BETOB, T. €. Ha0ODhI I[BETOB, KOTOPEIE MOTYT IPH-
HUMAaTh TOUKH M3o6paskeHud. Kaknelii iBeT MOXKHO paccMaTDH-
BaTh Kax BO3MOMKHOe cocTosune Touku. Koauuectso uBetoB N B
MajuTpe W KoJinyecTBo MH(Mopmanuu I, HeoGxoauMoOe A KOAU-
POBaHMA I(BeTa KAMKAOM TOYKHW, CBA3aHBI Mexay coboil u MOTYT
ObITL BRIUMCIACHBI IO (opmyie (2.1).
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Konnuectso unHdopmMaunm, KOTOpPOoe WCMoNb3yeTca rnpu
KOANPOBaAHMN LBETa TO4YEK U30BpaxeHns, HasbiBaeTcH
rnybuHon ueeTa.

Hawubonee pacnpocTpaHeHHBIMH 3HAYEHUAMH IJIYOUHBI 11BETa
Opyd KOAMPOBAHUM IIBeTHRIX H3o0pakeHuil asisworca 4, 8, 16
uay 24 6uTa HA TOuky. MOXXHO OMpeleJuTh KOJMHYECTBO IBETOB B
24-0MTOBOH mamuTpe:

N =21 = 224 = 16 777 216.

[BouuHoe KogupoBaHue 3ByKOBOM nHdopmaumu
B KOMNblOTEpE

3ByK mpencTaBjser cof0H pacnpoCcTpaHAIOLIIYIOCS B BO3AyXxe,
BOJ€ WU APYro# cpele BOJHY C HEIPEDPHIBHO MEHAIOIMENCA WH-
TEHCHUBHOCTBLIO U YaCTOTOH.

YesnoBeK BOCHPHUHHMAET 3BYKOBBIE BOJHK (KoJNebaHUA BO3-
AyXa) c IOMOIIbLIO cayXa B GdopMe 3BYKOB Pas3jIU4YHOM I'DOMKOCTH
U TOHA, YeM OOoJIbIlle HHTEeHCUBHOCTL 3BYKOBOH BOJHEI, TEM rpOMYe
3BYK, ueM DoJIbllle YacTOTa BOJIHEI, T€M BBHIIII€ TOH 3BYKa.

Jas Toro uTo6el KOMOBIOTEDP MOr' 00pabaThIBATh DeaIbHBIH
(3amIMCaHHBIN) 3BYK, HeHmpPEPBIBHBIA 3BYKOBOIl CHTHAN LOJMKeH
ObITE IIpeoOpas3oBaH B IMGPOBYIO AUCKDPETHYIO (POPMY C IIOMOIIBIO
BpeMeHnHOH auckpermaamuu. HenpepblBHas 3ByKOBas BOJHA pas-
OuBaeTcsa Ha OT[eJbHBIE MaJIEHbKHE BPEMEHHEIE YIaCTKH, IPHYEM
LIS KaXJIOr0 TAKOTO YYACTKA YCTAHaBJIMBAETCA OIIpeleeHHas
BenMYMHA MHTEHCHUBHOCTH 3BYKA.

[ 3anmcH aHAJOroBOTO 3BYKa M €ro mnpeoOpasoBaHUS B
nudpoByro HOpMy HCIONL3YETCA MHUKDPODOH, MOAKJIOUEHHBIHR K
3ByKoOBOH naTe. KauecTBo nonyuyesHoro unugpoBoro 3ByKa 3aBH-
CUT OT KOJIMYECTBAa H3MEPeHUH YPOBHA TIPOMKOCTH 3BYKa B
eNUHHNIy BpeMeHM, T. e. YaCTOThI AMCKpeTrHaauuu. Yem GoJibliee
KOJIMYEeCTBO U3MepeHuH mpousBoautcda 3a 1 cexyHzny (uem Gojblme
YacTOTa JUCKPETHU3alN), TeEM TOUHee «JIeCeHKa» IU(POBOro 3BYKO-
BOr'O CHTH&JIa NMOBTOPAET KPHUBYIO aHAJOTOBOI'O CHIHAJA.

YacTtoTa AUCKPETU3aUMUN 3BYKA — 3TO KONMYECTBO N3Me-
PEHUI rPOMKOCTU 3BYKa 32 OAHY CeKyHAY.

HacroTa AUCKPETH3AIIMH 3BYKA MOMKET JIeXKaTh B AUATIA30HE OT
8000 mo 48 000 usmepermil rPOMKOCTH 3BYKa 3a OLHY CEeKVHIY.
Kasxnomy ypoBHio aucKpeTH3aluy NIpPUCBAHMBAETCH OIpexe-
JIeHHOe 3HAYeHHEe YDPOBHA I'POMKOCTH 3BYKa. YDOBHH T'POMKOCTH
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3ByKa MOXXHO pPACCMaTpPHUBATH KaK HaGOp BO3MOKHBIX COCTOSHMM
N, Ansa KoAMpPOBAHMUSA KOTOPHIX Heo6GX0LMMO oIIpezesieHHOe KOJIHU-
yecTBO MEpopMauuu I, KOTOpOe HA3BLIBAETCA IMYOMHOH KOTHUPO-
BaHUA 3BYKa.

Fny6uHa KOAMPOBaHNS 3BYKA — 3TO KOJIMYECTBO MHPOP-
Mauun, KoTopoe HeoGXoauMo OnsS KOAWPOBaHWA AMCK-
PETHBIX YPOBHEN TPOMKOCTU UMD POBOTO 3BYKA.

Ecan nspecTHa riiy6UHA KOTUPOBAHUA, TO KOJIHUYECTBO YDOB-
Hel 'pOMKOCTH IU(POBOro 3BYKa MOXKHO PACCUNTATE 110 hopMy.ae
(2.1). IIyers rny6uHa KOAUPOBAHUA 3BYKa cocTanygeT 16 6uTos,
TOTa KOJWYECTBO YPOBHEH I'POMKOCTH 3BYKa PABHO

N = 2 = 216 = 65 536.

Yem Gospllle 4aCTOTA ANCKPETH3aUMM M IIyOMHA KOAWPORE-
HUA 3BYKa, TeM 0oJiee KayeCTBEHHLIM OyZeT 3BydyaHHne ouudpo-
BaHHOrO 3Byka. CaMoe HHU3KOe KadecTBO OUM(PPOBAHHOI'O 3BYKA,
COOTBETCTBYIOLlEE Ka4eCcTBY TeseOHHOM cBA3H, OyqeT MpH YacTo-
re puckpermszanuu 8000 pas B ceKyHAy, riybuHe KogMpoBaHuSA
8 OMTOB M 3amMCH ONHOM 3BYKOBOM NODPOMKHU (DEXKHM MOHO). BEI-
COKOEe KauyecTBO OHNU(MPOBAHHOTO 3BYKA, COOTBETCTBYIOIEEe Kaye-
cTBy ayano-CD, obecrmeumBaeTcsa NpH 4YacTOTe [IHCKPETH3AIIUAHM
48 000 pas B cekyHIy, MyOHHE KOgUpoBaHuA 16 6uToB M 3anucH
JABYX 3BYKOBBIX HLOPOXKEK (peKUM cTepeo).

KonTpoabsHEsie BONPOCHI

1. YeM pasnuuaroTCa Mexay co00i KOAUPOBKY PYCcCKOTo andasuTta?

2. O6pAcHuTe, KAK paspelieHue ¥ TAYy0OuHA LBeTA BIUAKIOT HA KAYECTRO
n3obpaxeHnus.

3. O6pacHuTe, KAK YaCTOTA AUCKPETH3AUWM ¥ TJIyOHHA KOOAUPOBAHHA
BJAMAIOT Ha KA4YECTBO IIH(POBOro 3ByKa.

2.4. [IpeacraseTe B GopMe ZECATHUHOIO KOLA CIOBO «GUT» B KOZUPOBKAX
Windows, MS-DOS, KOH-8, Mae, 1SO. Bocnoassyiitech Win-
dows-CD ana NOoNydeHUs KOOUPOBOYHKLIX Ta6GIHII.

2.5. Ckarupyerca LBeThoe Hu306paieHme CTAHZAPTHOro pasMmepa A4
(21x29,7 cm). Paspemaroman criocobuocTts ckarepa 1200 dpi, ray6u-
Ha uBera 24 6ura. Kaxoil nudopManosHbli o6bem 6yaeT HMETE 1I0-
JydeHHbIH rpaduueckuit dain?
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2.6. OnpenenuTh AJHTENBHOCTE 3BYKOBOrO (hailia, KOTOpPBIH yMecTHTCA
Ha rubkoi guckere 3,5 (4,14 XpaHeHUS AAHHBIX HA JUCKETe BbLIEIA-
erca 2847 cekTopos 06beMoM 512 6aliToB KaM AbIi):

« IPM HH3KOM KauyecTBe 3BYKa: MOHO, 8 Ouros, 8 kI'n;
« IPM BBICOKOM KayecTBe 3BYKa: crepeo, 16 6uros, 48 kI'm.

2.6. XpaHeHue nHpopmauumm

Hubopmauns, 3aKOLUPOBAHEAA C [IOMOLIBI €CTEeCTBEeHHEIX
(dhOpMAJIBHBIX A3BIKOB, & Take WHbopManua B GopMe 3pUTEIBHBIX
M 3BYKOBBLIX 00pa3oB XpaHUTCA B NaMATH uejoBeKa. OTHAKO A
LOJIFOBPEMEHHOTO XPaHeHUA MHboOpMallny, ee HAKOIJIEHUA H IIe-
pefavy U3 IOKOJIEHNs B IIOKOJIEHUE HUCIOJIb3YIOTCS HOCHTEIN HH-
tdopmanun.

MarepuanbHass MOpHPOZA HOCHUTeJNe# WHGODPMAIMH MOXKeT
OnITH pasaumuHoii: mojeKyJabl [[HK, KoTopele XpaHAT reHeruue-
ckyio unHbopmanuio; Gymara, Ha KOTODOH XpaHATCA TEKCTHI H
H300pakeHns; MATHUTHAA JIEHTA, HA KOTOPOI XPaHWUTCH 3BYKO-
Baa uHMOpMANMUA; HOTO- U KUHOIJIEHKH, HA KOTODBIX XPAHUTCH
rpaduveckas MHGOPMAIIUA; MHKPOCXEMEI TAMATH, MATHUTHLIE U
OnTHYEeCKUe SHUCKHM, HA KOTODHIX XPaHATCA [IPOrpaMMLI M JaHHbIe
B KOMIIbIOTEDE, ¥ T. H.

Ilo ouenkam cmenmaavicToB, obbeM nHDOpPMALNY, PUKCHAPYe-
MO HA pa3JIHYHBIX HOCHUTEJAX, IPEBbILUIAET OOUH 3KcabaliT B rog
(1018 Gatir/ronx). Ilpumepno 80% Bceit aroit uHpOPMAUM Xpa-
HuTCcA B IUGMPOBOH (GopMe Ha MAFHHUTHEIX U OINTHYECKHX HOCHUTE-
asx u Toasko 20% — Ha aHANIOroBHIX HOcHUTedsxX (Oymara, Mar-
HUTHEBIE JIEHTHI, (DOTO- U KUHONNEeHKHU). ECiH BClO 3aNMCAHHYIO B
2005 rogy mH(MODPMAIIHIO PACIPEneATh HA BCEX JKUTENel NiaHe-
Thi, TO Ha Ka'XAOro udeigoBeka mpugetrca mo 300 Mobair.

HadopmaunuoHHad eMKOCTh Hocureaen uadopmaunun. Hocu-
Teny WHOGOPMAIIMM XapaKTepHU3VIOTCS WHGOOPMAIMOHHOHM eMKO-
CThIO, T. €. KOIMYECTBOM HMH(OpPMaLKUM, KOTOpPOoe OHM MOTYT Xpa-
HuTh. HanbGonee mHGOPMALIMOHHO eMKHUMHU SABJASIOTCH MOJEKYIEI
dHK, xoTopsle UMEIOT OYEHh MAaJILIi pa3Mep W ILJIOTHO YIIaKOBa-
HBI. JTO TIO3BOJIAET XPAHUTH OUPOMHOE KOJHYECTBO MH(OpMAaLUU
{(zo 1021 6ur B 1 cm?), 4TO KaeT BOSMOMHOCTL OPraHU3MY Pa3BUBA-
ThCA N3 OJHON-eAVMHCTBEHHON KJETKH, comepKallell BCo HeoGxo-
AUMYIO FeHeTUUYeCKYI0 HH(OpMAaIHIo.

CoBpeMeHHEIE MHUKDOCXEMB! ITAMATH TNO3BOJIAIT XPAHUTH B
1 cM3 mo 1010 Gutos uHdopmanuu, oxHaxo a1o B 100 Muiamap-
ROB pa3 mensile, yem B JJTHK. MoHO cKas3arh, 4TO COBpeMeHHbIE
TeXHOJIOTHH IIOK& CYILEeCTBEHHO IIPOMIPHIBAIOT OGHOJOrHYecKOMH
9BOJIOIIUH.
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OgHAKO ecJH CPaBHHBATL MHPOPMAIMOHHYIO €MKOCTh TPaau-
IUOHHEIX HOCUTeJel wuHGopMamuM (KHHT) U COBPEMEHHBIX
KOMIBIOTEPHBIXK HOCHUTeJeH, To mporpecc odeBuaeH. Ha kaxmom
rEOKOM MATHHTHOM JHCKe MOMKeT XPaHHUTHCS KHUra 06EMOM OKOJIO
600 cTpaHuIl, a Ha KECTKOM MarHuTHOM JUcKe uan DVD — menas
6ubanoTexa, BKIOYAKINAST AEeCATKH THICAY KHUT.

HapeHOCT: M JOATOBPEMEHHOCTE XpPaHeHUS HHpOpMauuH.
Boabiioe 3HaueHne UMEeT HaJeKHOCTDL U JOJTOBPEMEHHOCTE XDa-
HeHusa uHbopMmanuu. Bosbiryo yeTOHYUBOCTE K BOSMOMHEIM I10-
BpemxAeHuAM umeloT Mosekyanl JJHK, Tak Kak cyizecTByer Mexa-
HHU3M OOHADY)>XEeHHS IOBPEXKIAEHWH ee CTPYKTYDPHl (MyTamnuil) u
CaMOBOCCTAHOBJIEHUH.

Hage:xHocTb (YCTOMYUBOCTD K MOBPEXAEHUAM) JOCTATOUHO BbI-
COKa V aHaJIOTOBLIX HOCHTeJIeH, MOBPeKAeHHe KOTOPBIX IPUBOLUT K
norepH WHMPOpPMAINK TOJNBLKO Ha IOBPEKIAEHHOM yuacTKe. IToBpes-
JeHHAA YacTh ororpadui He JUIIAET BOSMOMHOCTY BUJETH OCTAB-
IHYIOCH YacThb, IIOBPEKASHUE VUACTKA MATHUTHOMN JIEHTHI IPHUBOLUT
JIUAIIb ¥ BPEMeHHOMY IIDOIIANAHMIO 3BYKa M T. .

IIudpossie HocuTenm ropasno 0oJiee UyBCTBUTENBHE K IO-
BPEXMACHUAM, OaKe yTepsa oaHoro 0MTa JaHHBLIX HA MarHUTHOM
MM OITHYECKOM JHCKAaX MOMKeT IIPUBECTH K HEBO3SMOXKHOCTH
cuurarh aia, T. €. K IoTepe Goaninoro oo’seMa JaHHBIX. AMEeHHO
[IO3TOMY HEOOXOAMMO COOMI0AATE MPABMJIA IKCIJNYATAIIMN H Xpa-
HeHuA LHOPOBBLIX HOCHTeJ el mH(poOpManuu.

Hau6ojsee ZOATOBPEMEHHBLIM HOCHTeJNeM HHQODMAIIHMYU SBJIA-
erca moserkyaa JJHR, koTropas B TeueHme AeCATKOB TBHICAY JIeT
(1eoBeX) M MUJIJIHOHOB JieT (HEKOTODhIE KKBbie OPFaHU3MBI) CO-
XpaHAeT MeHeTHuYeCKYIo MHGpOpPMAIHMIO TAHHOrO BHIA.

AHaJioroBbIe HOCUTENH CIOCOOHBI COXPAaHATH MHPOPMALIUIO B
TeyeHue ThICAY JeT (ePHIeTcKue MamHpyChl ¥ IWyMEPCKHe INIHHSA-
Hble TabJUIKM), COTeH jeT (byMara) u A€CATKOB JeT (MATHUTHAHA
JeHTa, GoTo- ¥ KUHOILJIEHKA).

ITudporele HOCUTENM HOABUIMNCH CPABHUTENBLHO HEJAaBHO, U
moaToMy 00 HX OOJATOBPEMEHHOCTH MOYKHO CYAHTHL TOJIBKO IIO
OIleHKAM CHeIHaidrcToB. 1o BKCImepTHBIM OIleHKaM, IPH IpaBUIb-
HOM XpaHeHHH OITHYECKME HOCUTENM CIIOCOOHBI XPaHUTh MHPOPD-
MAIIMI0 COTHH JIeT, & MarHUTHbIe — JECATKH JeT. '

KOHTpOIbHE®IE BOIPOCHI

1. Kaxue JOCTOMHCTBA H HEOCTATKM NMEIOT AHANOrOBEIE K HHBPOBALIe HO-
cuTesn HHGOPMALHK?
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2.7. KogunpoBaHue yucnoson nHdpopmauumn.
Cucremsbl cuucneHus

«Bcé ecTb u#CIO», — rOBOPWJIN ApPeBHerpedeckune Gpuaocodnl,
yuenuru IIndaropa, mopuepkuBas HeoObIYallHO BaXHYIO DOJb
yucesl B IPaKTUYECKON feATenbHOCTH. VIBBECTHO MHOMKECTBO CIIO-
coB0B HIpeicTaBJeHUA uuces. JHcaa 3anuchIBalOTCI ¢ UCIOAL30-
BaHHMEM OCOOLIX 3HAKOBBLIX CHCTEM, KOTODBLIe HA3LIBAIOTCH CHCTE-
MAMM CuMcJeHud. AndaBAT CHCTEeM CUHUCIEHUS COCTOUT U3
CHUMBOJIOB, KOTOPble HAa3bIBaloTcA ITHdpamu.

Cuctema cyMcCheHna — 3TO 3HaKoBasd cucTema, B KOTO-
PO 4KCna 3anucbiBalTCa NO onpeaeneHHsLIM Nnpasnnam
C MOMOLLLID CUMBONOB HEKOTOPOro andasurta, Hasbisae-
MbIX Lndpamn.

Bce cucreMsl cuHuc/ieHRA JeJATCH Ha IBe bonbILIMe rPyHIIbI:
HEHNO3HIIMOHHBI¢ 1 IMO3HIIMOHHLIE.

2.7.1. Heno3uunoHHbIE CUCTEMbI CHUCNEHUS

B HemosuMuHOHHBIX CHCTeMAaX CUHCIEHHA KOJHUYECTBEHHBIHN
SKBUBAJIEHT KaKA0H nudphl HEe 3aBUCUT OT ee IIOJIOMeHus (Mec-
Ta, DO3UILINM) B 3aNUCKH YMCHA.

Enunuunas cuerema cumcienua. Kak Toabko Jo0ad Havaau
CUUTATh, ¥ HHUX NOABHJACHE MOTPEOHOCTL B 3amucu yucen. Ha-
XOAKH apxeoJIorOB Ha CTOAHKAX NepBOOLITHBIX JIOAell cBHue-
TeJLCTBYIOT O TOM, YTO IePBOHAYANBHO KOJHUYECTBO IMPEIMETOB
oToOpaXkaau PpaBHBIM KOJHYECTBOM KaKux-anbo 3Haukos (6u-
POK): 3apyOOK, YepTOoYeK, TOYEK.

IToaxke, pnsa obyeryenus cyYeTa, 3TH 3HAYKU CTATH IPYIIHADPO-
BATH [10 TPU MJH 1O IATH, TaKaa cucTeMa 3alliCH 4YUces Hal3bIBa-
eTca eamHEWYHOM (yHapHOIl), Tak Kax JI060e 4uciao B Heit 06-
pasyerca TyTeM ITOBTOPEHMS OZHOTO 3HAKA, CHMBOJIH3HMDYIOIIEro
eauENny. OTroJIOCKM eIMHNYHON CHCTEMBI CUMCJIEHUS BCTPEYAIOTCH
u cerogudA. Tak, 4To6bl y3HATH, HA KAKOM KyDCE YUUTCA KYPCAHT
BOEHHOI'0 YUMJIHINA, HYMXHO COCUHTATh, KAKOEe KOJUUYECTBO II0JIO-
COK HaIIHXTO HA €Tr0 pPyKase.

JlpeBHEEerMNEeTCKAsE HEMO3MIMOHHAS CHCTEMAa CUYMCICHUA.
IlpumeprOo B TpeTheM ThICAUeNeTHM KO Hauleil apbl ApEBHHE
erUNTAHe IPHUAYMAaAH CBOIO YHCJIOBYIO CHCTEMY, B KOTOpPOI INA
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1

o6ozHaueHus KjawoueBblx umcen 1, 10, 100 ' 1 egyHuuml

¥ T. . UCIOJIL30BAJUCH CIIeIHAIbEbIe 3HAY- ___Q,_ - OecHATKM

KU — ueporaudsl (puc, 2.15). ® - COTHM
Bce ocTanpHbIe YHCAA COCTABIANUCE U3 I - ThICAYMN

9TUX KJIOYEBLIX MPH NOMOIIX Onepamyui
caoxkenusda. Cucrema cuucieHus JIpeBHero
Erunra sasnsercd AeCATHYHOM, HO HEIO3U-
LHAOHHOM.

Hanpumep, 4uToO6Bl M300pA3UTH YHCIO
3252, pucopanu Tpu LBETKA JOTOCA (TPU THICAYU), ABA CBEDHY-
THIX [TAJILMOBLIX JIXCTa (ABE COTHH), IATh AYT (IIATH ECATKOB) U
IBa 1recta (IBe eZMHUIBI). Beauumpa uYMcjIa He 3aBHceNa OT
TOT0, B KAKOM IOPAJKE PacloJarajJiuch COCTABJAIONINE ero 3Ha-
KH: UX MOXXHO OBLJIO 3aIMCBIBATH CBEPXY BHM3, CIIPaBa HAJIEBO
WJIN B NPOU3BOJLHOM IOpPAIKE.

Puc. 2.15. Ancdasur
LPEeBHEEernneTCcKon
CUCTEMBI CHUCNEHMNS

PuMmckana cucrema cumciaenusa. IIpyMepoM HENTO3UITMOHHONK
CHCTeMBI, KOTOpafd COXpaHMJIAchk M0 HaIINX AHeH, MOMKeT CJIy-
JKHTH CHCTeMAa CUUCIEeHUs, KOTOpasa IIpHMeHANach Oojee IBYX C
ITOJOBUHOMN ThicAY JeT Haszajd B HpesHem Pume. B ocmose pum-
CKOM CHCTEMBI CUMCIIEHUS JIeXKaJU 3HAKHY 1 (OXMH majen) Jasa Yucia
1, V (packpbITas 1afoHb) g 9ucia 5, X (IBe cI0KeHHBIe JIaJOHM)
Jisa 10, a gasa obosuavyenns ducen 100, 500 u 1000 cranm mpume-
HATH IiepBbleé GYKBBHI COOTBETCTBYIOIIMX JaTWHCKUX cixoB (Cen-
tum — cro, Demimille — nosoBuHa TeRICAUM, Mille — TeICAUA).

Yrobbl 3anncaTh YHCJIO, PUMJASHE pas3jiarajyd ero Ha CyMMy
THICAY, NOJNYTHICSY, COTEH, IIOJYCOTEH, AECATKOB, NATKOB, €IH-
uun. HanpmMep, gecaTHyHoe 4Hcio 28 mpeicraBisaeTcs ciaefylo-
UM obpasom:

XXVIII =10+ 10+5+1+1+1
(mBa mecATKa, MATOK, TPH €XWHUIILI).

J1s sanucH yrceJs pUMISHE KCHOJIB30BAIM HE TOJABKO CII0XKe-
HYe, HO ¥ BRluuTaHWe. [Ipy 5TOM IPUMEHANOCH CJAEJYIollee Ipa-
BUJIO: KAXKAblII MEHBIINH 3HAK, IIOCTABJIEHHEIN CcIpasa oT 00JIk-
uiero, npubaBasgeTcs K €ro 3HaYEeHWIO, 4 KA bl MeHLIIHI 3HAK,
IOCTABJEHHBIR cjieBa OT OOJIbIIETO, BBIUUTAETCS U3 Hero.

Hanpumep, IX — obGosuauaer 9, XI -— oGosnauaer 11.

Hecatnunoe umcno 99 uMeeT ciaenyiolliee TpeACTaBIeHHE:

XCIX = -10 + 100 — 1 + 10.

IIpakTudyeckoe 3anamme «Pumckas cucrteMa CUHCIEHHA».
HepeBeCTn qUcsa 13 pHMCKOﬁ CHCTeMBbl CUMCJAEeHHs B JeCATHYHVIO
U3 JeCATHUYHOH B PHMCKYIO C HCIIOJIB30BaHNEM KOMIILIOTEPHOTO
KadskyasaTopa NumlLock Calculator.
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L: Pumckas cucTeMa CUMCICHHS

t

1. SanycTuTh KOMIbIOTEpHEH KaaskyaaTop NumbLock Calculator.

2. YcTaHOBUTL MUHUMAIUCTCKUIN BHUJA KAJbKYJIATOPA KOMAaHIOK
[Bud ranvkynamopa-Yuueepcanvrbiit].

3. VcranoBuTh GopMaT MCXOAHLIX AAaHHBIX KomaHpgou [Popmam
yucen 6 Golpancenuu-Pumcrkuil]l u ¢dopMaT pesyabTaTa KOMaH-
noit [Popmam peszyavmama-lJecamuirbiit].

4. B oxHe BBOZA MNAHHLIX BBECTH PHUMCKOE YHCJI0, HAamPUMeD
XXVIIIL, u Ha)KaTh KAaBUILY CO 3HAKOM «=», [losaBUTCSA pedy-
JBTAT, YKcJo 28, 3anMcaHHOE B JeCATHUYHOM CHCTeMe CUHCHe-

Hua (puc. 2.16).

<l o Calntator 4]
[XXViii=28 T

B8/ nom | 0es ] o | = ]

Puc. 2.16. NMepesoq N3 pUMCKOM B AeCHTUYHYIO CUCTEMY CHMCIIEHUA

5. YeraroBUTh HOpMAT MCXOAHBIX JAHHBIX KOMaHION [Popmam
yucen 8 évipaxcenuu-[Jecamuunnii] n GopMmar pesyabTaTa
KomaHzoi [Popmam pesyrvmama-Pumckuil].

6. B oxHe BBOJA AAHHBIX BBECTH AECATHYHOE HUCJIO, HAIPHMED
99, ¥ HaXKaTh KAABUNIY CO 3HaKOM «=». [logBuTca pesyabTart,
yucao XCIX, zamucamHoe B DPUMCKOH CrCTeMe CYHCJIEHHUA
(puc. 2.17).

2| NumLock Calentator =2l
[po=XCIX v,

e[ 0es | e} |

Puc. 2.17. NMepeBoa N3 necaTU4HOK B PUMCKYIO CUCTEMY CHNCTIEHWA

PuUMCKAMHE NUGPAMY 110Ib30BATHCH OYeHDb A0Jro. Eme 200
JIeT Ha3aj B AeNOBBIX OyMarax 4mcia AOJKHBI GbLIM 0003HAUATHCA
pPUMCKUMU HUbpaMu (CUUTATIOCH, UTO 0ObIYHEBIe apabCcKue NP
JIerko moamenaaTh). PuMckasa cucremMa CUYUCJIEHUS CErOZHS MUCIO-
Jb3yeTcsA B OCHOBHOM [Js HANMEHOBAHUSA 3HaMeHATEIbHBIX AaT,
TOMOE, pa3fesIOB M [JIaB B KHHrax.

AndaBuTHble cuCTeMbl cUHcIeHUA. Bosee coBepuIleHHBIMHU
HEeNOSHIIMOHHEIMY CHCTEMAaMH CUHMCAeHUsA Oblnm andaBUTHBIE CHC-



rembl. K 4uciay Takux cHcTeM CUHCASHHUA OTHOCHJIUCEH FpevecKas,
cJaBsHCKasA, QMHUKHIcKad u apyrune. B Bux uucsia or 1 mo 9, ne-
carku (or 10 go 90) u cornu (or 100 o 900) obosunayanaucek OyK-
BaMu aabdaBuTa.

B andaBurHOR cucreme cuucinenusa llpeeBHel I'periun dumcja
1, 2, ..., 9 o60o3HaUaAIUCEL EPBLIMHU 1eBATLI0 OYKBAMH IPEYECKOr0
andaBuTa, Hanpumep « =1, =2,y =3 u r. 8. [na obosuayenus
yucen 10, 20, ..., 90 opumensaucsk cnenyiomnae 9 6yks (1 = 10,
Kk=20,1=30,pn=4wurT. 7), agns obozuHavenus uyucea 100,
200, ..., 900 — nocaeguue 9 6ykB (p = 100, ¢ = 200, T = 300
u T. a.). Hanpumep, umcao 141 o6osHavasoch pud.

Y caaBsAHCKHX HAPOJOB YHCJIOBEIE 3HAYEHHA OYKEB YCTAHOBH-
JUCh B MOPAJKE CJHABIHCKOTO aadaBuTa, KOTOPLIH HCIOJL30BAN
CHAuaNa IVIaroJuIly, a 3aTeM KUpUaauny (puc. 2.18).

Byxom Iudposoe | g o Hudposoe

KHPMIIATLE K;!;;‘ﬁr::u AT O piiiziiil Kupramaaeckoe BasBanme
A 1 t 1 Asn
K ® 2 Bykn
| § 2 ¥ 3 Bian
r 3 % 4 I'zaroxs
A 4 db 3 Hobpo
¢ S 3 6 EeTs
b, 4 o 7 HKuslre
S 6 + 8 3430
Z 7 & 9 3emasn
H 8 z 10 Hxe
1 10 8 20 I

Puc. 2.18. lpesBHepycckan andaBuTHad CNCTemMa cuncnexdns

B Poccum crmaBsHCKas HyMmepanus COXPaHMIack OO0 KOHIA
XVII Beka. IIpu Ilerpe I Bo3oOsianana Tak HasbiBaeMas apabckas
HyMepalus, KOTOPOH MLI MoJb3yeMcsa B cefuac. CnaBaHCKaA HY-
Mepalus CoOXpPaHUIACh TONbLKO B H0rocny:KeOHBIX KHUTaX.

Henosuuuonsble CHUCTEMBl CUWCJCHHS HMEOT DAl CYLIecT-
BEHHBIX HEJOCTATKOB:

1. CyuecTByeT HOCTOAHHASA IIOTPeGHOCTE BBefIeHNUA HOBBIX 3HA-

KOB )14 3anucu 6oasIinux guce.



2. HeBO3MOMHO IIPEACTABAATL APOOHBIE U OTPUIlATEIbHBIE UHUCIIA.

3. CAOXKHO BBITIONHATH apUMMETHHYECKNE ONMePAlN, TAK KaK He
CYIIECTBYeT aJITOPUTMOB UX BBIIIOJHEHUA.

KoHTpoAbHERIE BOIIPOCHI

1. CyIIecTBYIOT Jit aJropUTMBL IPOBeeHNA apHGMeTHIECKUX JeHCTBUI B
HEIIO3UITMOHHBIX CHCTEMaX CUMCHAeHUa?

2.7. Hexoropeie puMcKue Hidpbl JerKo H306pa3uTh, HCNIOIB3YSA MAJTOYKH
uau coudkd, Huske mamucaHO HECKOJIBKO HeBepHBIX paseHcersB, Kax
MOKHO IIOJIYYUTHL M3 HUX BepHbIe PAaBEHCTBA, €CJH paspeLiaeTcA me-
PEJIOMHTE C OJHOTO MECTa Ha APYToe TOJBKO OZHY CIHYKY (aJouKy)?

VII -V = XI IX -V =VI
VI - IX =111 VIII - III = X

Windows-CD 5~

Numlaock Calculator) BeImONHUTE UpaKTUUECKOE 3ajanyie

2.4, C noMouib0 KOMIIBIOTEPHOrO KaNbKyJAATOpa (Hanmpumep, ’;’"
a8 3
«PHuMcKasA cucTeMa CYUCIEHMA» .

2.7.2. MNo3ULUNOHHbIE CUCTEMBI CYHUCNEHNA

B HO3UIIMOHHBIX CHUCTEMAX CUHCJHEHHA KOJUYECTBEeHHBIH 5K-
BHBAJEHT (3HaueHWe) NUMPHI 3aBHUCHUT OT ee MecTa (IIO3UIUM) B
3anmucu uuciaa. Ilosunusa nugppsl B 9ucie Ha3bIBAETCS paspagoM.
Paspsaz uucsaa Bodpacraer clipaBa HAJeBO, OT MJIAAIIMX PA3PALOB
K CTapuIuM.

OcHoBaHMEM MO3WUIIMOHHOM CHUCTEMBI CYMCJEHUS HA3LIBAETCA
Lesioe YHCJIO, KOTOPOE DABHO KOJIMYECTBY LUDpP, MCIOIb3yeMBbIX
Ansi n3obparkeHUs yuceJ B JAHHOH cucTeMe cuMcierud. OcuoBa-
Hue NOKa3bIBAET, BO CKOJbKO Pa3 M3MEHSAETCH KOJIMUYECTBEeHHOe
SHayeHHe MUQPHl NPH NepeMellleHUHW €€ B MIAAIIHE MJIH cTap-
MU paspsm.
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ITo3uuonAasie CUCTEMbI ¢ NIPOM3BOJLHEIM OCHOBaHHeM. Bos-
MOXXHO HCHOJBL30BAHME MHOXECTBA IO3UI[MOHHBIX CHUCTEM CUMUC-
JIEHHNS, OCHOBAHME KOTOPBIX paBHO uam Oosabine 2. B cucremax
CUMCJIEHUS C OCHOBaHMeM ¢ (¢-WYHas CUCTeMa CUUCJEHUA) Yuchaa
B Pa3BepHYTOH opMe 3a0HCEIBAIOTCA B BHIE CYMMBI pPfAja CTelle-
Hel OCHOBaHHA ¢ ¢ KoapdHULIMEeHTaMU, B Ka4eCTBe KOTOPBIX BHI-
crynator nubpsr 0, 1, ¢g—1. Ona samucu npobeit MCmonn3yoTes
pPas3pamEl ¢ OTPULATENLHBIMY 3HAUEHNAMH cTelleHell OCHOBaHNS.

B pasBepryTOil hopMe YKMCIO B CUCTEMe CUUCICHUA C OCHOBA-
HUeM ¢ (g-uYHag CUCTEMA CUUCIEHUA) 3aTIUCLIBACTCH CJeYIOIINM
obpasom:

A, =a, ¢+ a, ¢ Rt oyt a g ot e, g (25)

W I
A, =+ D au,. (2.6)
i=-m
3aech: Aq — YHUCJIO B ¢-WYHOM CHUCTEME CUMCJIEHUA,
¢ — OCHOBAHHE CUCTEeMBl CUMUCICHUA,

@, —Uuudpsl, OpUHAzIexalue aapasuTy TaHHOH CHCTe-
MBI CUUCJHEHud,

n — YHCJO HeAbIX paspaaoB UHCIa,

m — 4YucJ0 ApoOHEIX paspsafOB YUC/A.

Koadpduuuents! a, B 9T0# 3anucu apjasgores qudpaMu gucaa,
3allMCaHHOTO B ¢-HYHOH cucreMe cuuciedus. CBepuyTo#l opmoi
3anucy 4YuciIa Ha3bIBAeTCA 3aIlUCh B BUJE:

A=a,a, ,.008,0_...0_, (2.7)

CsepHyToit hopMoOH 3amMCH YKUCEJ Mbl U IOJL3YEMCH B IMO-
BCeAHEBHOI JKHU3HU, €€ HA3HIBRIOT €CTECTBeHHOH HaAn uPppoBoi.

lecatnyHas cucrema cyMcneHusa

OcuoBarue: ¢ = 10.

Anpasur: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,

Yupicsio B AeCATHYHOM CHCTEME CUMCJIEHHSA 3ANHUCLIBAETCA B
BHJE CYMMBI YHCJNOBOT'O DPAfA cTemeHeil ocHoBamus (B JaHHOM
cayuae 10), B KauectBe K03(Q@PHIIMEHTOB KOTOPEIX BBICTYIAIOT
nudps nasHoro uncaa. B pasBepHyTO# hopme 3amuch yucna A,
KOTODOE COZLEPKHUT 7l IIeJBIX Pas3pAgoB uMcaa ¥ m ApobHeIx pas-
PHAZOB 4YHCJIa, IPOUSBOAUTCH CAeAyHInuM obpasoM:

A, =a, ;1071 +a 1072+ ... + 4100 + (2.8)
+ a_y10°0 + 0+ a0 10,

n
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KoaddunueHTsl a; B 3TOH 3aMUCH ABAAKTCA TUPpaMu gecd-
THYHOrO 4YHCJa, KOTOPOe B CBEPHYTOM (hOpMe 3aIMCBIBAETCH CJe-
IYIOLIIM 00pasoM:

Ay = a, .0, 4..0105Q_1...Q_. 2.9)

Hanpumep, gecaTuanoe 4uciao 559,55, B pasBepHyTOit dop-

me O6yIeT 3aTHCHIBATHLCH cJaeiyiomuM obpasom:
555,55,, = 5102 + 510! + 5:10° + 5:1071 + 5-10-2.

YMHOMEeHNE NI AeieHNe AeCATHYHOro yKuciaa Ha 10 (Beauuu-
HY OCHOBAHHIH) IPUBOJUT K [IePeMelIeHUIO 3aIATON, OTAeNAI0IneH
HeJyio 4acTh OT Jpo6HOil Ha OAWH pa3ps} BIPABO WM BiaeBo. Ha-
npuMep:

555,565,, + 10 = 5555,5,,;

ABounyHaa cucrtema cYMcneHus

OcHoBauue: q¢ = 2.

Andasur: 0, 1.

Yucno B ABOMYHOM CHCTEME CUUCIECHUS 3aIMCLIBAETCA B BHUJE
CYMMBI YMCJIOBOTO pAZa CTENEeHEH OCHOBaHUA (B JAHHOM CJIydae
2), B kauecTBe K03 PULeHTOB KOTOPBIX BBICTYIIAIOT IHGPLI TaH-
Horo uuciaa. B passepryTOil Popme 3amucek uucaa A,, KOTOpoe CO-
JEePKUT N1 IeNbIX PaspsamoB YHCIa U M APOOHLIX PAa3pALOB YHCIA,
MIPOU3BOAUTCA CcJenyomuM ofpasom:

A, =a, ;271 +a, 2"2 + ..+ ay 20 + (2.10)
+a 21 + ... +a_, 27

KoasdpdunuenTs! a; B 3T0# 3anucu sBAAIOTCA NUPPaMu JBOHUY-
Horo yucaa (0 uiau 1), koTopoe B CBEPHYTOM dopMe 3aINCEIBAETCH
ClleAYIOMUM OoBOpa3oM:

Ay, = a,,a, ,..0,00,a_;...a_,. (2.11)

YMHOMXEeHUe UJIH JejleHHe ABOMYHOIO YHCJIa Ha 2 (BeJIMUYHUHY
OCHOBaHU) NMPHBOAUT K IE€peMeIIeHHI0 3alfAToH, OoTAeadoIel
LeJyIo 4acTh OT Apo0HOH Ha OLWH paspsAl BIIPABO MJIX BJeBo., Ha-
npuMep:

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

BocbmepuuHana cuctema cHucneHns

OcHoBanume: ¢ = 8.

Andasur: 0, 1, 2, 3, 4, 5, 6, 7.

Yucsno B BOCBMEPHUYHON CHCTEMe CYMUCIEHUA 3aNUChIBAETCA B
BUJle CYMMBI YMCJOBOIO pAfa CTEIeHell OCHOBAHMA (B HAHHOM
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cayyae 8), B KauecTBe Ko3(ppHMIIUEeHTOB KOTOPBIX BHICTYIAIOT
oudphl JaHHOTO YKcaa. B passepHyTOR (opme 3anuch umcaa Ag,
KOTODPOE COAEPIKHAT N LENbIX paspsioB YNCHa U m APOGHBIX pas-
PALOB 4YMCJA, IMPOM3BOAUTCA CJIELYIOIIUM 00pa3zoM:
Ay = a, ‘8! + a, 82+ ... + a,80+ (2.12)
+ a8 + ...+ a_ 8™

8

KoapdunuenTsr a; B 3To# sanucH ABIATCA THPpaMHu BOCh-
MepUYHOrO YMuCJja, KOTopoe B cBepHyToH (opme 3ammchiBaeTcs
CJaenYyIOmUM 06pasoM:

Ag = a, a, ,..0,a4,a_;...4_,. (2.13)

VMHEOXeHNe WX JejleHHe BOCBMEPHUYHOro uuciaa Ha 8 (Beau-
YHHY OCHOBAHUA) OPUBOIHUT K llepeMEMIeHHI0 3aATOH, OTAENA0-
LIeH ILejyI0 4acTh 0T Ipo6HOM Ha OJMH pa3pAl BIPABO HUJIH BJEEBO.
Hanpumep:

567,12, - 8 = 5671,2;
567,12, : 8 = 56,712,.

lWecTHaauaTepuyHan cuctemMa cHYNCneHuns

OcHoBaHue: ¢ = 16.

Andpasur: 0, 1, 2, 3, 4, 5,6, 7, 8,9, A4, B,C, D, E, F,

31ecsk TOJMBKO AECATh HUGp K3 IIecTHAALATH HMeIT obire-
npueAaToe ob6o3nauenute 0, 1, ..., 9. Iaa 3anucu ocTalbHBIX Hubp
(10, 11, 12, 13, 14 1 15) 06BIYHO HCNIOJBL3VIOTCA HEDBEIE LIECThH
OyKB JATHHCKOTO aJ(aBHTa.

Yycso B mIecTHAAIATEPUYHOM CHCTeMe CUNCIeHNUS 3aIUChIBa-
eTcs B BUie CYMMBbI YHCJIOBOTO psfia CTereHeil ocHOBaHUA (B JaH-
HOM cayyae 16), B kauecTBe K03(hDHUIMEHTOB KOTOPBIX BBICTYNAIOT
uudphsl AaHHOTO yHucaa. B passepHyTON (hopMe 3anmuch yucaa A,q,
KOTOPOE CONEPKUT 1 LENLIX PaspsanoB YKUCIa ¥ m APOOHBIX pPasps-
JOB 4YHCJA, IDOUBBOLUTCH CJAEAYIOIINM 00pasoM:

Ag=a, 1671+ g 1672+ ... + a, 160 + (2.14)
a_16! + ...+ a_, 16

KoopdruneHTs! a; B 3TOH 3aIIMCH ABIAIOTCA LU(PPaMHU BOCh-
MepHUYHOro Yucja, KOTOpoe B CBepHYTOH ()OopMe 3amuChIBaeTCHA
cIeAVIOIUM 00pa3oM:

Ag = a, 10, 9..0,30,8_;...Q__. (2.15)

VYMHOXeHUe MY AejleHHe IeCTHANIATEPUYHOTO Yucaa Ha 16
(BeJIMUMHY OCHOBAHWS) IPUBOAUT K IepeMeIleHHIO 3amATOH, OT-
Jensioieif 1eyio 4acTh oT ApoOHOI Ha OQUH paspHAl BIPABO MJIH
raeBo. Hanpumep:
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ABC,DE,; - 16 = ABCD,E,;
ABC,DE,, : 16 = AB,CDE,,.

KoHTpoabHEIE BOIIPOCHI

1. YeM OTAUYAOTCA OBULMOHHBIE CHCTEMBI CUMCICHNA OT HEIIO3UIIKMOH-
HBIX?

2. Kakoe xoaudectso 1udp HCIIONL3YETCH B ¢-MYHON CHCTEME CUHCTIeHnA?

2.8. Bo cxonpKo pa3 yBeaudared yucna 10,1, 10,1, 64,5,, 39,F  npu ne-
peHoce 3ansATol Ha OJMH 3HaK BIPAaBO?

2.9. IIpu nepeHoce 3anATOM Ha ABa 3HaKa BOpaeo uuciao 11,11 yeenuyu-
nock B 4 pasa. Yemy paBen x?

2.8. NepeBop 4yncen N3 0AHON CUCTEMDI
CYUCNEeHUA B APYrylo

2.8.1. NepeBog uenbix YUCen U3 [ECATUYHON CUCTEMbI
B ABOUYHYIO, BOCBMEPHUYHYIO U LIEeCTHAALATEPUYHYIO

TlepeBog umcen U3 AECATUYHON CHCTEMBI B JBOWYHYIO, BOCh-
MEPHYHYI0O M HMIeCTHAIIATePUUYHYI0 MOXKET OCYILECTBJIATHLCA pPas-
JHUYHBIMH criocofaMH. PaccMOTpuM OZWH U3 aJrOPUTMOB INepeBona
HA TIpUMepe ITepeBOJa YHCET U3 JeCATUYHOH CUCTEeMB! B ABOMUYHYIO,
Ipu 3TOM HeOGXOAMMO YYHMTHIBATDH, YTO AJITOPUTMEI [IepeBoja Iie-
JBIX YHCeJI M NPaBHABHBIX Apobeil OyayT pasaMyaTheH.

Brisox aJqropuTrmMa Iepepoaa HeJablX JeCATHYHBIX 4YHCce I
B IBOHYHYIO CHCTEeMY CUYMCJIEeHHNHA

ITycrs A, — 1en0e AecATHYIHOE YHCIO, PA3NIOKHIM €ro B PAL
1o ocroBauuio 2. IlonyuuM 3anuchy B Pa3BepHyTOi (hopMe IBOMU-
HOT'O 11eJIOr0 YMCJ&, TAK KaK B 3TOi 3anucu GyAyT OTCYTCTBOBATH
OTPHUIIATEJILHEIE CTEIeHU OCHOBAHHS, T. €. YUCaa 2!

Ay = a, 271+ a, 224 L+ a 21 4+ g,20,
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Ha mepBoM 1inare pasfefnnM HuUCJIO A A HA OCHOBAaHHE JBOMY-
HOH cucTeMBI, T. e. Ha 2. YacTHoe OT gejieHus Oyaer pPaBHO!

a, 272+ a, 273+ .. + ay,

a4 OCTaTOK paBeH 4.
Ha BTOpPOM II1are mesioe 4acTHOE ONATH Pa3fgejuM Ha 2, oCTa-
TOK OT AelneHHH OVIeT TENepb PaBeH Q.
Ecau mpomoJyiyxaTh 3TOT HPOlECC AeJIEHUsS, TO IIOCJe n1-To
[Iara MOJIVUMM IIOCJIELOBATEIBHOCTE OCTATKORB:

Ags Qqy oeey Ay .

JIerKko 3aMeTHMTh, YTO MX IIOCJEAOBATEJLHOCTE COBIAZAET C
o6paTHOH MOCJeI0BaATEILHOCTHIO NUMP 1eJ0T0 ABONYHOTO YHucia,
33aMMCAHHOIO B CBEPHYTOH (QopMme:

Ay, = a, ...q,a.

Taxum o06pasoM, JOCTATOYHO 3aIlMcCaTh OCTATKH B obpar-
HOH NOCJIeZOBATEIHHOCTH, YTOOBI NOJYUYUTh MCKOMOE JEOMYHOE
YHCJIO.

AHanoruvHble PacCy:XIeHUsA MOTYT ObIThL NPOBeAEHBI W ANAA
TepeBofa IEeAWX AECATUUYHLIX YWCENl B BOCBMEDUUYHYIO W IIIECT-
HAXATePUUYHYIO CHCTEMBl CUMCICHMA.

AJTOpHTM mepeBoAa LEJbIX JeCATHYHBIX YHCEN B ABOMYHYIO,
BOCHMEPHYHYI0 M NIECTHANIATEPHYHYI0 CHCTEMBI CIHCAeHHA. AJl-
TODHUTM IIePEBOJA I€JIOr0 AEeCATHYHOI'O YMCJa B Ilejloe ABOUYHOE,
BOCEMEPHYHOE HAH HIECTHAZUATEpHYHOE 4YHCI0 OyAeT ciaenyio-
IIAM:

1. HocaenoBaTebHO BBIIOAHAThL JeACHUE UCXOAHOrO LEJ0ro fe-
CATUYHOIO YKCJAA ¥ II0JIyYaeMEIX LeJbIX YACTHLIX Ha OCHOBAa-
Hue cucTeMbl (Ha 2, 8 uau 16) fo Tex mop, MoKa He MOJYUUM
JacTHOe, PABHOE HYJIIO.

2. ITonyunTs UCKOMOE IBOMYHOE, BOCHhMEDPHYHOE UM IecTHAJ-
maTepUYHOe YHCNO, AR 4Ero 3anHCaTh MONYUEHHEBIE OCTATKH B
o0paTHOH NocIef0BATEIBHOCTH.

IIpaxTuueckoe 3aganue «IlepeBos 1eJ0ro JECATHYHOTO YHCIA
B lieJloe JIBOMYHOE, BOCBMEPHUYHOE H WIeCTHaAlaTepMyHoe YHC-
aa». OcyuiecTBUTL IIepeBOA AECATUYHOro YKcsaa (HampuMep, 4HC-
aa 19,,) B ABONYHYIO, BOCBMEPHUUHYIO U IIECTHAALATEPUUHYIO CHC-
TeMbl CYMCJIEHMS C IIOMOINLIO aJIN'ODUTMa NepeBoJa M C IOMOLILIO
KoMTbIOTepHOTO KadpryasiTopa Numblock Calculator.
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H mecTHaguaTepHdYHOe UHCJJIa

IlepeBoa 1esOro AECATHUYHOTrO YHCJA
B 1[€Jble IBOMYHOE, BOCBMEPHYHOE

HpI/IMeHIfITb aJrOpHUTM IIepeBoJa LEeaor0 JeCATHYHOro yucjaa B
nejaoe ZBOHMYHOE M 3alIIHMCATh PE3YJIETATEHL B TaﬁJIHI.Iy.

F,D,ecsrrmuoe Aenutens ! Uundpot
yucno/uenoe (ocHOBaHue OcTaTok ABOWUYHOTO
yacTHoe CUCTEMBI) yucna
19 2 1 ag
9 2 1 a, f
4 2 0 ay
2 2 0 a,
1 2 ] a,
0

B peayabrarte mosydaeM ABOMYHOE YHCJIO:
A, = a,a50,0,ay = 10011,,.
TIpuMeHHTE aJITOPUTM [IEePEeBOIA LEJOr0 AeCATHYHOr0 YHciaa B

IeJIoe BOCBMEPHYHOE M 3alHCaTh Pe3yJabTaThl B TabIMILy.

Hdecartnynoe denutenn Ludpol
yuchofuenoe (ocHoBauue OcTaTok BOCbMEpUYHOro
YyacTHoe CUCTEMBI) yucna
19 8 a A
2 8 a, |
0

B pesyabTaTe mosyyaeM BOCBMEPHYHOE YHCJIO:

A8=

a,a, = 23;.

ITpuMeHNTEH aArOopuTM NMEPEBOAA IENOro AeCATHYHOrO UuciIa B
nesce UIeCTHAALATEPUYHOE M 3aIMCATh PE3YJbTATH B TAOJHILY.

——

OdecATuunoe Denutens Uudpsl
Yucnolyenoe {ocHOoRaKuUe Octatok WecTHaAUATe PUYHOTO
4YacTHoe CACTEMBI) Yyucna
19 16 3 a
- 0 A
1 16 a, I
0

B pesyaeTaTe nosyuaeMm ILeCTHALIATEPHIHOE YHCJIO:

A =

2.0, = 13;.
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: ITepesoa Uenxoro gecCATHYHOTO umcJja
e i B meanle IBOHYHOE, BOCBMEpPHYHOEe
' M uecTHaAIATepMuYHOEe WHCIA

1. 3anycTuTh KOMOBIOTEPHEIH KanbKyasaTop NumLock Calculator.

2. YcTaHOBUTHL MHHUMATUCTCKHE BUA KaJbKYJsITOpPa KOMaHIOM
[Bud raavkyramopa-YHueepcanvubiil].

3. YcragoBHTE dopMAaT MCXOLHEIX NAHHLIX KOMaHAo# [Popmam
yucen 6 ewipaxcernuu-ecamuunsvtit] u ¢GopMaT peayabTaTa
KoMagol [Popmam pesyavmama-leouunbviit].

4. B oxHe BBOZAa ZXAHHBIX BBECTH ACCATUUHOE YUC/IO, HATPUMEp
19, u HaXkaTh KJaBUIIY CO 3HAKOM «=», lIIOABUTCA pe3y.ib-
TaT — ABomwdHoe yucygo 10011 (puc. 2.19).

+| NumLock Calcslator e
[i5= 160711 .

2168 |-{WE || ve | eg | i | _=_|

vy

Puc. 2.19. flepesoa U3 AECATUYHOI CUCTEMbI CHUCTIEHNA B JBOUYHYIO

5. YcTa"goBUTE (POPMAT UCXOAHBIX AAHHLIX KOMaHIou [Popmam
yucesr 8 evipadcenuu-Jecamuynoiil] v ¢opmar peayabTaTa
KomaHIoM [Popmam pesyarvmama-Bocvmepuynsiil].

6. B okHe BBOJA ZAHHBIX BBECTH JECATUYHOE YMCIO, Hanpumep 19,
W Ha)aTh KJABHUIITY CO 3HAKOM «=». [JloABUTCA pe3yjapTaT —
BOCHMepHYHOe ducao 23 (puc. 2.20).

| NumLock Calexdator - z)x|
[ie=23 ;

-8 || 0es | Dog | 0t |_= |

Puc. 2.20. NepeBof U3 eCATUYHOW CUCTEMBI CHUCNEHUSI B BOCBMEPUYHYIO

7. YcraHoBUTE HOPMAT UCXKOAHBIX JaHHBLIX KoMauzpoit [Popmam
yucen 8 ewipaxcernuu-Oecamuunsvlil] u ¢opMaT peadyiabTara
KomaHnoi [Popmam pesyavmama-Ilecmuadyamepuynbtic].

8. B oxHe BBOJa JAaHHBIX BBECTH AECATHYHOE YUCJIO, Hanpumep 19,
¥ Ha)XKaTb KJABUIIY CO 3HAKOM «=». IloABHUTCA pe3yasTar —
[mecTHaAnaTepuuynoe yucao 13 (puc. 2.21).
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= NumLock Crlculator =%
[19=13 -

BB |- |-/ B]-] vec | vea | vex|_=_|

Puc. 2.21. Nepesoa U3 4eCATU4HON CUCTEMbI CHUNCNEHNSA
B LUECTHAOLATEPUYHYID

KonTpoabanie BONPOCHI

1. ChopMynIUpyiTe anropuTM NepeBoza LUeJbIX JeCATUYHBIX YHCeJ B IBO-
HUYHYIO, BOCBMEPUYHYIO U IIIeCTHAALATEPUYHYIO CUCTEMBI CYUCIeHUA.

2.10. Sanonnure TabIHILY, B KAXKA0U CTPOKE KOTODOI OJHO M TO 3Ke eJioe
YHCJIO AOJMKHO OBITL 3AIIMCAHO B PA3JIMUHBIX CUCTEMaX CUMCJIEHUA:

JBouyHas BocoMmepuyHas DecarnyHas WectHapuaTepuyHas
101010

127

269

98

Windows-CD <5~

CATHYHOrIo 4HucJjia B IeJble ABOHYHOE, BOCBMEPHYHOE M

2.5, Belnonnuts npakTauecKoe sananne «Ilepesox uemnoro me- ;
4.
IIeCTHAAIlaTePUYHOE YKCaas (1A HECKONILKUX Ynce). \

2.8.2. NepeBoa apobeit N3 AecATUYHON CUCTEMDI
B ABOMYHYI0, BOCbMEPUYHYIO U LWEeCTHAALATEPUUHYIO

BriBox anropmrMa mepeBoga JeCATMYHBIX IPoGei
B IBOMYHYI) CHCTEMY CYHCIEHWA

ITyers A, — JdecaATHYHas Apobb, PAa3NIOKUM ee B DAL II0
OCHoBanui 2. [lonyuyum 3anuch B pasBepHYTOH (opMe JBOMYHON
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Apabu, TaK KakK B 3TOH 3amucH 6YAYT OTCYTCTBOBATE MIOJOMKUTEIb-
Hble CTEIIeHM OCHOBAHWH, T. €, UMCa 2:

- .9-1 9-2
A, =a 27 +a,27% + L
Ha mepsoM mare YMHOMHUM YHCJIO Am1 Ha OCHOBaHHE IBOHY-

HO¥ cucrembl, T. e. Ha 2. IIpousBejenue 6yzer paBHO:
a_, + a2 + ..

IMenas wacTh paBHA a_,, MMEHHO 3TO YMCJIO U SABJIAETCS 3HA-
YeHHeM IIepBoro APoOHOro paspana HABOMYHOO YHCJIA.

Ha BTopowm mrare ocrasrryocss Apo6HYI YacTh OMATH YMHO-
SKMM Ha 2, MOJIy4uM IeJy0 4acTh, PABHYIO d_,, NMEHHO 3TO YHC-
JIO B ABJAeTCA 3Ha4Y€HUeM BTODOTO APOOHOTO paspsfga JBOHYHOTO
YHCJIA.

OnucaHHBIA mpouecc HeoOXOIHUMO MPOLOJIKATHL L0 TexX Iop,
[IOKAa B pe3yjbTaTe YMHOMEHUSA MbI He MOJYYUM HYJIEeBYI0 Apo6-
HYIO YacTh uiu He OyneT mocTUrHyTa TpebyeMad TOYHOCTDL BEIUMC-
JIEHHUH.

Jlerko 3aMeTuTh, UTO MOCJELOBATEIBLHOCTD ITONYYEHHEIX YH-
ceJ COBIIaJaeT ¢ IIOCIeAOBATEABHOCTEIO0 UMD APOOHOIO JBOMYHO-
ro 4yucia, 3alUCAHHOIO B CBEPHYTOH (opMe:

A, =a a, ..
AHanoruyHble pacCy:KAeHUA MOTYT ObITh MPOBeAeHBI W JJIA
nepeBoAa OpPOOHBIX AECATHYHBIX YHUCET B BOCHMEDHYHYIO M INECT-

HaAIIATEePNYHYIIO CHCTEMbl CUHMCJIEHHA.

AaroputM nepeBoga NPOOHBIX TECATHYHBIX YHCeJ B IBOMY-
HYy!0, BOCBMEpPHYHYI0 M IIECTHANUATEPMUHYH) CHCTEMBI CUHCJIE-
HHA. AJITGDHTM TIEpPeBOZAa ACCATHYHOH APOGH B ABOHYHYIO, BOCH-
MEPUUYHYIO HIY IeCTHANIIATEPAYHYIO IPO6E GYIET CIeAVIONIHEM:

1. IlocnemoBaTesIbHO BHIIOJAHATH YMHOMKEHHE UCXOLHON JeCATH-

YHOW npobu U moJyuyaeMbIX Apobeil Ha OCHOBAHWE CHCTEMBI

cuncaenud (ga 2, 8 wau 16) 1o Tex mop, T0Ka He HOJAYYHM HY-

JIeBYIO IPOBGHYIO YACTh WJAM He BymeT AoCcTUTHYTa Tpebyemas

TOYHOCTE BEIYHCJICHMI,

2. TTonyuuTh HCKOMYO JBOMYHYIO, BOCBMEPHUYHYIO KK IIECTHA-

LHATEPUUHYIO LPo0h, 3allHMCAR TIOJYUYeHHbIe IeJIkie YaCTH IIPO-

H3BeJIeHHUA B IIPAMOM II0CJIeI0BATEeIHLHOCTH,

3ananue «IlepeBoa mecaTHYHOH Apo6GH B IBOUYHYIO, BOCEMeE-
PHUHYI0O U IIeCTHAXUATePUUYAYI0 ApoOu». OCYIHecTBUTH HNEeDEBOA
necATUYHOM apobu (Hanpumep, uuciaa 0,65625,,) B gBomunymo, Bo-
CBMEPHUYHYIO U IHeCTHAAUATEePUYHYIO CHCTEMbl CUUCAeHNA ¢ IIOMO-
b0 AAropuTMa IepeBoja.
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IIepeBoa 1eCATHUHOMN APOOGH B TBOUUHYIO, BOCBMEPUY-
HYI0O M HIeCTHAIUATePHMUYHYIO APOOH

[IpuMeHUTL ANTOPUTM IEPEBOAA APOOCHOro NeCATHYHOrO YUCHa
B ApoOHOe ABOMYHOE M 3alucaTh Pe3yJbTaThl B Tabnuuy.

Keotn s | (omosame | Uensnvacrs | oo,
npov3BeaeHnn cUCTEMBI) npobu

0,65625 2 3 a,
03125 2 0 a,
0,625 2 i a_,
0,25 2 0 a.,
0,5 2 1 ag vy
0.0

B peayJbrarte HOAy4aeM ABOHYHYIO APOOH:

A, = 0,0 ,a 50 ;0 0, = 0,10101,.

TlpuMeHUTH aITOPUTM IepeBoja APODHOro AeCATHYHOTO YUCIa
B Jpo0HOe BOCLMEPHMYHOE M 3alllCaTh Pe3yJbTaThl B Tabaumy.

Oecatuynan apobs/ MHoxuTens Llenas 4acTs Undps
Apo6Has 4acTe (ocHoBanue | ou3seneHus BOCbMEpUY-
npou3BeAEHUA CUCTEMBI) P HoW apo6bu

0,65625 8 5 a_,

0,25 8 2 a, vy

0,0

B pesysbraTe IOJy4aeM BOCBMEPHUYHYIO ApOOL:

Ag = 0,a_ja_, = 0,52,

TIprMeHuTH ANTOPHTM IepeBojaa JpoOHOTO AeCSTUUYHOTO YHC-
na B apobHOe 1IIeCTHAJIATEeDUYHOE U 3AIIUCATH PE3YJaAbTATH B Tab-

JTUILLY.

Decatnunas opo6s/ MHoxuTens Uenas yactb Undpel wect-
ApobHas 4acTb (ocHOBaHUe npons- HaguaTepuuy-
Npou3BeAeH1s CUCTEMBDI) BEAEHUSA HOW Bpo6un

0,65625 16 10 (A) a_,

0.5 16 8 a, ¥

———

0,0
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B pesyabTare monydaem illeCTHaznaTepudHyo Epobn:
A = 0,a_ja_,= 0, A8.

IlepeBon 4mces, COxep;RAIUX U IeJIVIO, U OPOOHYIO YacTH,
HpOU3BOAMUTCA B ABa aTama. OTIeJbHO MEePeBOANTCS 110 COOTBETCT-
BYIOIIleMY aATOPUTMY Iienasd 4acTh M OTAeNbHO — ApoOHadA. B
MTOTOBOHM 3allUCHU OJYUYEHHOI'0 YHCJAa Ieslad 4acTh OT APOOHOH
OTHeNsIeTCs 3alATOMH.

KoHTpoasHESIE BONPOCHI

1. Chopmynupyiite aITOPHTM OEPEBOAA HesbiX JECATHUHBIX YHCEJ B ABO-
HYHYIO, BOCBMEPUYHYIO U IIIeCTHAAIATEPUYHYIO CUCTEMBI CYUCIIEHNA.

2.11. BummonuuTh 3aganue «Ilepeson mecsTuunoi Apobu B ABOUUHYIO, BOCh-
MEPUUHYIO U IIIeCTHAALIATEPUYHYIO ApoBH» (1711 HECKONIbKUX Apobeil).

2.12. 3anonuurs TabIHILY, B KaXKA0Hd CTPOKe KOTOPOH OAHO U TO JKe ZpobHoe
YHCJIO JOJAKHO GBITh 3aMIMCAHO B PA3IMYHEIX CHCTEMAaX CUHCJIEHHA:

ABOon4YHas BocbMepuiHang HAecaTnuyHaga WectHaguarepuyHan
0,101

0.6

0,125

0,4

2.8.3. MNepeBon 4yucen n3 gBONYHON CUCTEMDbI
B BOCbMEPU4HYIO N LlecTHaguaTepuyHylo u o6paTHo

IlepeBoa umcesa MEXAY CHCTEMaM¥ CYUCICHWUS, OCHOBaHMA
KOTOPBIX ABJAAIOTCA CTeNEHAMH YKcaa 2 (g = 2"), MOKeT IPOU3BO-
IUTLCA IO O0Jee TPOCTHIM aaropuTMaM. TakHue aJropuTMsI MOI'YT
IIPHIMEHATHCA IJIA MePeroja yuces Mexay ABoHuHOl (¢ = 2!), Bo-
cbMepuuHoi (¢ = 23) ¥ mectHazuaTepuyHoil (g = 2%) cucreMaMn
CUHCJIeHUA.

Mepesop 4McCen U3 RBONYHON CUCTEMbI CHUCIEHUA
B BOCbMEPUYHYIO

IIJIH 3anucHl JBOHUYHBIX UYMCeJ HCIIOJB3YIOTCHA [OBE LIPI(IJPBL
T. €. B KAX(JAOM pa3psage 4ucjaa BO3MOYKHBI [Ba BapuaHTa 3allMCH.
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Jlns ompeleNeHus KOJHA4YECTBA WHGOPMAIMU, KOTOPOE COAEPIKUT
OIVH ABOMYHEIA paspal, Bocnoas3yemcs popmyaoi (2.2). Pemaem
oKasaTeJbHOEe YDaBHEHHE:

2 = 2/, tak xak 2 = 21, To [ = 1 Gur.
Kaxaplii paspax IBOUYHOTO UHCIa COmepxuT 1 Out.
1 3amHCH BOCBMEDHUYHBIX UYHCEJI HCIOJIB3YIOTCA BOCEMBb

uudp, T. €. B KayKIOM paspAle YHCIa BO3MOMXKHBI BOCEMb BapHaH-
TOB 3alMCcHU. PelraeM mokasaTeJbHOe ypaBHeHUe:

8 = 21 rak kax 8 = 2%, tro I = 3 Oura.

Kaxaplii paspsaz BOCHBMEDHYHOI'O UMCJIA COINEPXKUT 3 Owura.
TaxuM o0pasoM, AJfA NepeBOa ABOVWYHOTO UYWCHA B BOCHMEpPUU-
HOoe JBOMYHOE YMCJIO HY/KHO pasOuTh Ha I'DYINLI IO TPHU NUGDHL.
Jlns yupolieHus mepeBojia MOXKHO 3apaHee IOJArOTOBUTh TabJHILy
IIpeoOpPa3OBAHMA ABOMYHBIX Tpuaz (I'pynn mo 3 uudpsl) B BOCH-
mepuuyHble nuppel (tadn. 2.1).

Tabnmya 2.2. A BonyHbIe TPpUaas!

JOeounyHble Tpransl 000 | 001 [ 010 | 110 | 100 | 101 | 110 | 111
WecTHaguaTepuu- 0 1 2 3 4 5 6 7
Hble UMDPbI

IlepeBon mennix wuucen. [lis riepeBoga LEJIOTO ABOMYHOIO
YycJa B BOCbMEPUYHOE ABOHYHOE YHCJIO HY’KHO pa3buTh Ha I'PYIl-
Bl 10 Tpu uu(pPBI, CIpaBa HAJEeBO; €CJIH B IOCAeIHEHA JeBou
Tpynne OKasKeTcd MEHbINle YeM TPH paspaja, TO Heo6XOoAuMOo ee
JOIOJIHUTE CleBa HyJAMH. 3aTeM HAZO0 IIPeodpasoBaTh KaXKAVIO
TPynny B BOCEMEPHUHYIO IIGPY.

ITepesemem Taxum cmocobom asouuHoe yucao 101001, =B Bo-
csMepuunoe yucyao. Ilonyuaem:

101 001, = 51,.

IlepeBon gpoGeii. [l1a nepesosa ZPOGHOIO ABOMYHOIO YKUCJ/Ia B
BOCbMepHYHOe HeoOXO0IUMO pa3buUTh JBOHYHOE UHMCJO Ha TpHAa-
JbI CJIeBa HAIIPABO; €CJIHM B IOCJIeJHeH NPAaBOH IPYIIIE OKaXeTcH
MeHbIIIe Pa3pAfOB, HAZO JOMOJHUTE ee clipaBa Hynamu. laree
clenyeT TpUaALI 3aMEHWUTL Ha BOCBMEPHUYHBIE UYMCJIA.

Hanpumep, mnpeobGpaszyem apo0HOe JBOMUHOE YHCJIO
A,=0,110101, B BOCBMEepUUHYIO CUCTEMY CUHcaenusa. [lonygaem:

0,110101, = 0,35,

Hanpumep, npeofpadyem apo6HOe [OIBOMYHOE YHCIO
A, = 0,110101, B BocbMepuuHYIO cucTeMy cuucaeHua. Iloxyaaem:

0,110101, = 0,35,
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NepeBopn YncCen U3 nBOMYHONU CUCTEMBI CHUCIEHNA
B UJeCTHa,D,LLaTepMHHyIO

Jdna 3anucd IIeCTHAZMATEPUUHBIX UHCEJ HCIOJL3YIOTCSA
IMecTHAALATh HHUDDP, T. . B KAXIOM paspage 4ucJia BOSMOXKHEI
HIECTHAALIATh BADHAHTOB 3anucu. PelraeM Moxas3aTelIbHOE ypas-
HEHHe:

16 = 2/, rak xax 16 = 24, To I = 4 6ura.

Kaxarelit paspaa UIeCTHaANATEPUUYHOrO UHCAA COZepxuT 4
oura. Takum 06pa3oM, nia mepesofia IBOMYHOIO YMCJIA B LIECT-
HaJlaTepuyHoe ABOWMYHOE YKCJIQ0 HY)KHO pasduTh Ha IPyNHbl II0
uyeTeipe uudpsl. Ona ynpouesus IepeBoa MOMKHO 3apaHee IIoJ-
rOTOBUTEL TABJUIy NPEOGpA30BAHMA JBOMYHBIX TeTpaf (TPyuIr o
4 uudpsl) B IIecTHagUlarepuyHble nudpsl (Taba. 2.3).

Tabnuya 2.3. [ BoOn4YHble TeTpagbl

OBonyHbie 0000 | 0001 | 0010 | 0110 | 0100 | 0101 [ 0110 | O111
TeTpagb
LlecTtHag- 0 i 2 3 4 5 6 7
uaTepuvyHole
Undpbt

DBovdHbie 1000 | 1001 | 1010 { 1011 [ 1100 | 1101 | 1110 | 1111
TeTpanb!
WecTHan- 8 9 A B C D E F
LaTepudHbie
undpel

Ilepeson uennix 4mcen. [[is1 mepeBofia ILEJIOIO JBOUYHOTO
YHCJia B MIECTHANNATEPUYHOE er0 HYKHO Pas0HTh Ha I'DYINEI II0
yeThIpe UUGPLI (TeTpPalbl), HAUMHAA CIPABA; €CJM B IIOCJEZHEH
JIeBOHl TpyIIle OKaXXeTCs MeHbllle PaspsfoB, HAZO NOIOJIHUTH ee
caeBa HYJISMH.

ITepesenem nenoe nsomunoe uucio A, = 101001, B mecTHan-
LlaTepu4HOe:

0010 1001, = 29,,.

ITepeson apoGeit. s nepesosa APOOHOrO FBOMYHOrO YHUCIA B
IIIeCTHAANATEPUYHOE HEO6X0AUMO PasbuTh ero Ha TeTpajbl cJeBa
HANPABO; €CJIH B IOCJHExHejl mpaBoil IpyIIe OKAKETCS MEHbIIe
ueM YeThIpe paspaAja, HeoGXoqUMo ee JOMOJIHUTSH CIpaBa HYAAMH.

IlepeBenem apoGHOE nBomuHoe umcnao A, = 0,110101, B mecr-
HAMIATEPUYHYI0 CUCTEMY CUMC/IEHMS:

0,1101 0100, = 0,D4,,.

Js1 Toro uTobBl IPeobpazoBaTk JAH000e [BOUMYHOE YHACTIO B BO-
CbMEPHYHYIO HJIH LIeCTHAAUATePUUIHYIO CUCTEeMEI CUHCIeHNA, He-
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00XOAUMG IIPOU3BECTH Mpeofpa3soBaHHA II0 pPaCcCMOTPeHHBIM
BBILIIE AJITOPUTMAM OTHAEJbHO JJIA ero Lol 1 ZpoOHOU yacTeH.

MNepesop 4ncen n3 BOCbMepPNHHON
M WecTHaZLUATEPUYHOW CUCTEM CHUCNEHUS
B ABOMYHYIO

Ins mepeBofa YUCEN U3 BOCBMEPHUUHOM M IECTHaJllaTepud-
HOH CHCTEeM CYMCJIeHHA B ABOUYHYIO HeoOXOZ¥MMO ILIM(pPLI 4MciIa
mpeo0GpasoBaTh B I'PYNILI IBOMYHEIX udces. [[J1d mepeBosa 13 BO-
CbMEPUUYHON CHCTEMBI B ZBOWYHYIO KaXJyio mudpy wmucaa Hajo
mpeobpasoBaTh B TPYNNY U3 TPEX JBOWUHBIX PaspafoB (Tpuasny), a
IpH IIpeobpas3cBaHUU InecTHAAIATEPUYHOTO YuciIa — B IPYILIY
U3 UYeThIpeX paspdfoB (TeTpany).

Hanpumep, npeobpasyeM IpoOHOE BOCBMEPHYHOE YUCJIO
Ag= 0,47y, B ABOMYHYIO CHCTEMY CYNCICHUS:

0,47, = 0,100111,.
ITepeBezem Iiesioe mecTHajuaTepu4Hoe uucnao A, = AB; B
JBOMYKYIO CHUCTEMY CUUCJIeHHUS:
AB,, = 10101011,.

KonrTpoJibHEIE BOIIPOCHI

1. ChopmynupyiiTe aNropuTM IepeBofa LeJIblX JBOMUYHDLIX YHUCEJ B BOCH-
MEPHUYHYIO ¥ LIECTHATUATEDUYHYIO CHCTEME] CUMCASHU,

2. ChopmynupyiiTe aaropuTM nepeBoga ApoOHBIX ABOMUHBIX YUCEJ B BOCh-
MEPHNYHYIO U H_IeCTHa,ZIHaTepI/I‘{HyIO CHCTE€MBI CUHUCJIeHH .

2.13. Banoanuth TabaHIy, B KAXKAOH CTPOKE KOTOPOH OAHO U TO e Ipo-
K3BOJILHOE YHMCJIIO (UMC/I0 MOYKET COAePKATE KaK EJIYIO, TaK U APoD-
HYIO 4aCTh) JOJIKEHO OLITE 3AIIMCAHO B Pa3JMYHLIX CMCTEMAX CUKUCJIe-
HUA:

JBouyHas BocbmepuyHasd WecTHapuaTepuuHan
1111011

233,5

59,8
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2.9. ApudpmeTudeckue onepauuu
B NO3UUNOHHbIX CUCTEMAX CYHUCNTEHUNSA
Aan)MeaneCKne oIlepanyH BO BCeX MO3ULMOHHBIX CUCTEMAX

CUYMCJIEHUS BBINOJHAIOTCA IO OJHUM U TEM K€ XOpOIIO H3BECT-
HBIM [IPaBHJIAM.

Caosxenne. PaceMOTDHM CHOXKeHMe YHCEJI B JBOUYHOH CHCTe-
Me CYHCJIEHHs. B ero ocHOBe JIe:KUT TabNIHIIa CJA0XKEHHI OJHOPA3-
PAIHBIX ABOUYHBIX YHCeJI:

0+0= 0
0+1=1
1+0= 1
1+1=10

BaxxHo 06paTUTh BHUMAHHE HA TO, YTO TPH CJOMXKEHUH IBYX
eIMHUIL IIPDOUCXOAUT TIEPEIOJHEeHNe paspALa U IIPOU3BOLHUTCA Ie-
peHoc B cTapmiui paspaz. [lepemonnenne pas3pajga HacTymaeT TOr-
Ja, KOTJa BeJWYMHA YMCIAa B HEM CTAHOBHUTCA PABHON WM
OosbIell OCHOBAHHA CHCTEMBI CUMCcJeHHA. A ZBOMYHOH cucTe-
MBI CUHMCJEHUS 3Ta BEJNYHHA paBHA IBYM.

CirodkeHrne MHOIOPa3PSAHLIX JBOMYHBIX UYHCEJ] IIPOUCXOLUT B
COOTBETCTBHH C BHILIENIPHUBENEHHOH TabauUIeil CI0KeHNST ¢ YIETOM
BO3MOXKHBIX IIEPEHOCOB U3 MJIAAIINX PAa3psagoB B ctapiune. B Kaue-
CTBe IpPHMepa CJIO0XHM B CTOJOMK JABOMuHBIEe umciaa 110, u 11,

110,

+
11,
1001,

IlpoBepuM NpPaBHABHOCTH BBIMHCJIEHHI CI0MEHHUEM B JeCATH-
YHOH cucTeMe cuncjaeHud. IlepeBeieM ABOMYHEIE UNCJA B JECATH-
YHYIO CHUCTEMY CYHMCJIEHUA H 3aTeM HX CJOMKHUM.

110, = 1-22 + 1-21 + 0-20 = 6,,;
11, = 121 +1:20= 3,,;
610+ 310 = o

Temeps nepeseneM pes3yabTAT IBOWYHOTO CIIOKEHUSA B gecs-
TAYHOE YHCJIO.

1001, = 1-23 + 0-22 + 0-21 + 1-20= 9,,.

CpaBHEM pe3yabTaThl, CJAOXKEHHe BBINIOJHEHO IPaBHUIBLHO.

BerauTtamne. PaccMOTpHMM BBIUMTAHHE [BOMYHBIX uwncen. B
ero OCHOBE JIeKUT Tabjuila BLIUMTAHUA OJHOPA3PAIHBLIX JBOMY-
HBIX uuced. Ilpu BeludMTaHMM U3 Menbinero yucaa (0) 6oabmero
(1) mpousBoAuUTCA 3aeM M3 crapiiero paspsaza. B rabnunme saem
obosnauen 1 ¢ uepToOit.
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0-0=_0
0-1=11
1-0=1
1-1= 0

BoluuTanue MHOTOpaspaZHBIX ABOUYHLIX YHUCE] IIPOMCXOJUT
B COOTBETCTBHMH C BBIIIICIPHBEIEHHOH TalGaUIell BEIUMTAHHA C
y4eTOM BO3MOXKHBIX 3a€MOB B CTapIIKMX pa3psajax. B kadecTse
IpHMepa Ipou3BefieM BIYHUTAHME NBOMYHBIX yncesa 110,u 11,,.

110,
11,
11,

YMHOXeHHe. B ocHOBe YMHOXEHUS JeKUT Tabinia yMHOXKe-
HUA OJHOPa3spANHBIX ZBOMYHEBIX YMCeJ:

0-0=0
0-1=0
1-0=0
1-1=1

YMHOMeHHe MHOTOPA3PATHBIX JBOUYHBIX YHCE] MPOUCXOJUT
B COOTBETCTBMH C BRIILENPHUBEACHHON Tadiaune#l yMHOMKEHUS IIO
00bIYHOHM cxeMme, MPUMEHAEeMOM B HEeCATHYHOH CHCTEMe CUMCJe-
HHUS, C [0CJeN0BATeJbHEIM YMHOMKEHIEM MHOMKHMOILO Ha odepel-
Hy0 nudpy MHOXKUTeNdA. B KauecTBe IpUMepa IPOU3BEAeM YMHO-
XeHMe ABOMUHBIX uymcen 110, u 11,.

110,

11,
110
110

10010,

Menenane. Onepanusi feseHUs BBINOJHAETCA [0 AJITOPUTMY,
NoKoGHOMY aJITOPHTMY BBIIOJHEHHA ONepaluy LeJeHUA B Hecs-
TUYHOHM cHCTeMe cUMCIeHMd. B KadecTBe mpumepa mnpousBemeM
Aenenue ABoumuHoro umciaa 110, ma 11,.

110, 11,
11 10,
0

ApndmeruyecKkue omepauMy B BOCbMEPHYHONH M DIECTHAMNA-
TePHYHOH CHCTEMAX CUHCIeHMA. AHATOIMYHO MOKHO BBIIOJHATH
apuMeTHuecKue AEUCTBUA B BOCBMEDUYHOH U IeCTHAZIATEpHUY -
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HOM cucTeMax cunciaennsd. Heo6XofuMO TOMBKO IOMHHATD, YTO Ie-
PEHOC B CHAEAYIOLIHMI paspal [IPH CACKEeHMH H 3aeM M3 CTapIIIero
paspsja [IpA BLIYATAHAH ONpeHeNseTcsd BEJNYMHOH OCHOBAHUS
CUCTEMbI CUNCJIEHUS:

.87 9Cyq
254 786
64, 24,6

Onsa mpoBeneHEns apupMeTHYeCKHX OIepalldil HAJ JHCIAMH,
BBIDAXXEHHBIMHA B Da3/IMUHBIX CHCTEMAaX CUNMCJICHHA, HeOOXOXMMO
TIpe/IBAPUTEILHO TIEPEeBECTH X B OJHY U TY K€ CHCTEMY.

IIpakTuyeckoe 3amaHue «ApudMeTHIECKHe OIlepPalUM B II0-
3UIUOHHBIX CHCTEMAaX CUHCJEHUA», BHITOIHUTEL CIOXKEHHe, BbI-
YHUTAHHE, YMHOMXEHNE U JeJeHHe Yuce), BhIPAKEHHBIX B pasiNd-
HBIX CHCTeMax cuMcieHus (manpumep, 12; u 64,;), ¢ IOMOIIELIO
KOMIBIOTepHOTO KansKyaarTopa Wise Calculator.

ApudmMeTrnyeckne omepanuyH B MO3HIHOHHBIX
CHCTEMaX CUHMCJICHMS

1. Banycrure Wise Calculator u Beectun xomauay [Tools-Multi-
Base Calculator...].

B pexxume Multi-Base Calculator mmosapiisercd MHOTOOKOHHAA
[IaHeJb, IIO3BOJIAIONIAA BBECTH YUCJO B JIIOO0H cHCcTeMe cUHce-
HUSA 1 ABTOMATUYECKH IIOJYYUTH 3HAUEHUSA ITOTO UUCTA B APYTHX
cucreMax cuucaenus. B pexume Multi-Base Calculator Bo3mox-
HO IpOBeleHIe apudMeTHUECKUX OMepalnii (caoxeHue, BRIYHUTA-
HUe, YMHOMKEHIEe U JejleHue) B PA3JIMYHBIX CHCTEeMAaX CYHCJIEeHMU.
Ins sToro B OKHa omepaHZoB A ¥ B HeoOXOZMMO BBECTH 4YHCIA
(MOXHO B PA3JIMUYHBIX CHCTEMAaX CYMCJeHWsd) u BEIOpATh B I'DYIIIe
nepexawuareneit Operation apudMeTHUeCcKy0 OINepAIHUIo.

2. Ha mosiBuBIeiicst MHOrooKoHHOM naunenu Multi-Base Calculator
(puc. 2.22) BBecTH mapy umces B OKHa omepasnoB A u B. Hanpu-
Mep, mecTHaanarepuysoe yuciao 64,8 okHo HEX (onepanzg A) n
BocbMepuuHoe yucio 12, B okHo OCT (omepana B).

3. Buibpars B rpymmne mnepeksiouareneil Operation, HanpuMmep
ONnepalunio yMHOMKeHua A*B.

4. B okHax Result moABUTCA pe3yJbTAT BBRINMOJIHEHUS apudme-
THYECKOH omnepalnuy OAHOBPEMEHHO B UeTBIDEX CHCTeMAaX CUNC-
neuusi: DEC (1000,), BIN (1111101000,), OCT (1750;) u
HEX (3E8,,).
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>~ Multi-Base Calculator - i 1w 3 AN YR !
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Puc. 2.22, YMHOXEHWE Yyncen B pas/INyHbIX CUCTEMAX CHUCTIEHNS

5. TlocaemoBaTeIbHO BBIOpATH B rpyMlle neperroyaTenen Opera-
tion omepanuu ciaoxkeHud A+B, sBpluutanua A—B u gejenns A
div B.

KoMmmnnroreyp HpaKTHKYM

Windows-CD I3~

2.6. BEINOJIHUTD ¢ UCIIONIB30OBAHHMEM KOMIIBIOTEPHOTO KATLKYJIA-
ropa Wise Calculator npaktrueckoe 3alanne «ApupmMernue-
CKHe Olepalyy B IO3UIUOHHEIX CUCTEMAX CYUCTEHU .

2.10. MpepocrasneHune Yuucen 8 KOMNbioTepe

2.10.1. NpepctasneHne yucen B popmare
C PpUKCMpPOBaAHHON 3aNATOMN

ITensle yncaa B KOMIBIOTEPE XPAHATCA B MaMATH B GopMarte
¢ (uKCHPOBaHHOW 3amAToi. B aTOM ciydae KaXXAOMY paspany
SAYeWKM NIaMATH COOTBETCTBYET BCErJa ONUH U TOT K€ PaspsAn Jduc-
Jla, a 3ansATas HAXOJAMTCHA CIpPaBa IIOCJ]e MJIaIliero paspsanga, T. €.
BHe pas3pAfHOW CeTKH.

JOCTOMHCTBAMHU IIpECTaBIeHNA 4Yuces B ¢opMare ¢ purcu-
POBaHHON 3anATON ABIAIOTCA IPOCTOTA U HATJIAAHOCTL IIPECTaB-
JIeHWdA YHCeJI, 8 TaKXKe IIPOCTOTA aJlOPUTMOB DeaJu3anuu apud-
MeTHMYeCKUX oIepanuil (Boiunrarue Graromaps HCIOIB30BAHUIO
AOIIOJTHUTENBHOI'O Koja (CM. HuM)Ke) AJIA IPeACTaBI€HUS OTpPHIA-
TEJBHBIX YHCEJ CBOIWUTCHA K CJ0MKEHHIO),

HepocraTkoM mpeacraBieHNs uucen B ¢dopmaTe ¢ Q)nxcnpo-
BaHHOW 3amATOH fABJIAETCA KOHEUHBIH JHAIA30H IIpeACTaBJICHUS
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BeIHMYUH, HeJOCTATOYHBIN JJIA pPellleHUs MaTeMaTHYeCKNX, pHusu-
YeCKHUX, S3KOHOMHYECKHX M APYIrHX 3afad, B KOTOPHEIX HCIIOJIb3Y-
I0TCA KAaK OYeHL MaJble, TAK M OYeHbL OOJIBIIIMe YHchaa.

IMensle HeoTpUIATEIbABIE UHCHA. [IJI XPAHEHUA 1e/IbIX HEOT-
PHLATENBHLIX YHCeJ OTBOZUTCH OfHA sAdvelika mamatu (8 OUTOB).
Hanpumep, uucao A, = 10101010, 6yner xpaHUTbCA B Adeiixe
OaMATH CIeAYVImHM 00pasoM:

[t JoJ1Jol1Jof1]o]

MunumanapHOEe YHCJIO COOTBETCTBYET BOCHMM HYJSM, XpAaHs-
IMEMCA B BOCbMH AYEeHKAX MaMATH, X PABHO HY.JIIO.

MakcuManbHOe 3HAYEHME IEJOr0 HEOTPHUILATEJIBHOIO YHCIa
JOCTHI'aeTCs B cay4dae, KOUJa BO BCeX AYeHKaX XPaHATCHA eIHHU-
upl. Jns n-paspAfHOro mpeicTaBIeHHA OHO OYAET PABHO

2 — 1.

3aganve «/[uana3oH XpaHeHHA HEILIX HEOTPMUATENLHBIX YM-
ceq». OmpeleUTh AUATIA30H YHCEJ, KOTOPBIE MOTYT XPAHUTLCA B
OTIEPATUBHOM NaMATH B opMaTe yes020 HeOMPUUAMmeabHOz0 YUCIA.

MuHuMasIbHOe yucyio pasHo 0.

MaxcuMaILHOE YMCAO COOTBETCTBYET BOCBMH eRUHMIIAM,
XpaHAUIUMCA B AdeHKax IaMATH, U PaBHO:

A=12T+412641-25+1-2¢ + 1-23 + 1-224+ 121 + 1-20 = 1-28 - 1 = 255,
Apanason nsMeHeHUA LEJBIX HEOTPHIATENbHEIX YHCET — OT
0 mo 255.

Hensre uncna co 3HaxoM. [[/1A XpaHeHUA ueblX HUCEA CO 3Ha-
KoM oTBOAUTCH ABe aueiinu namaTu (16 Guros), a NI XpaHeHUs 00
JBULUX YENbLX Huces O 3HAKOM OTBOINTCS YeTHIpE AYeHKH MaMATH
(32 6ura). Crapmuil (;1eBEIl) paspaj OTBOAMTCA IO 3HAK YHCIA
(ecsil YHUCIIO TIONOKUTEILHOE, TO B 3HAKOBBIM Paspsa/ 3alMCLIBAETCA
0, ecn YMCAO oTpPHIlaTeNLHOE — 3amMchiBaeTca 1).

IIpencraBnenne B KOMIIBIOTEDE TOJOXKHUTEALHBIX YHCEI C HC-
NnoJab30BaHUEM GopMaTa «3HAK—BEJAUYUHA» HABHIBAECTCHA NMPAMBIM
Koxom uucna. Hampumep, uucao 2002,, = 11111010010, 6yzer
NPEeACTABJICHO B 16-pa3pagHoM IIpeACTaBIeHUH CIEAYIOUTUM 00pa-
30M:

lolofofofofsJsfs[e]1]ofs]ofof1]0]

IIpu npexcTaBieHHH LeJbIX YHCEI B N-paspALHOM IpeACTaB-
JIEHHH CO 3HAKOM MaKCHMAJbHOE IMOJOMKHUTEJbHOe YHCI0 (C yue-
TOM BhIeIEHHUSI OJHOTO paspsfa Ha 3HAK) PABHO

A =201 -1,
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MusuManbHOe oTpHLlIaATeNTFHOE YHCJIO pPaBHO
A= -2rL,

3ananue «/{Mama3oH XpaHeHHs IEJBIX YHCET CO 3HAKOM H
GOJILIIMX 1ebIX YMced ¢o 3HaKoM». ONpegesinTs AAaNa30H Ynced,
KOTOPBIE MOTYT XPAHUTbCA B OIlEPATUBHOHM NaMATH B ¢opMare:

® yeablx HUCe] CO 3HAKOM;

o 0OAbWUX UYeablX Huces CO 3HAKOM.

a) MakcuMajbHOe MOJOXXHUTEJNbHOE Iejioe Yuciao B opMare ye-

AbLX HlUCeN CO 3HAKOM PABHO:

A, =215 -1 = 32767,
MuHUMAIBHOE OTPHIATEIbHOE I[eJI0e YHCJO0 PaBHO
A, = —215 = -32768,,.
0) MakcumaJbHOE IIOJOXKUTENLHOE Leloe uvucio B dopmare
O0NLbULUX UeAbLX HUCe] CO 3HAKOM PDABHO
A = 231 — 1 = 2 147 483 647,
MunnmanbHOe OTPHIIATENBHOE IIeJIOe YHCJO PaBHO
A = —231 = -2 147 483 648,,.

Jomonaurenbubit KOA. 1A upeacraBieHns OTPHITATEIbHBIX
YnceJd WCTOAL3YETCA INOTOJHWUTENBbHBIA Kofa. JlomonannTenbHBLINR
KOJl TIO3BOJIAET 3aMEHUTEH apu(MeTHYeCKYIO OIEPAIlHI0 BBIYUTA-
HHUSA olepauueil CIAQKEHHs, UYTO CYIIeCTBEHHO yIpolnaeT paboTy
[Iponeccopa ¥ yBeawuyuBaeT ero b6wicTpozeiicTBue.

DOononNHUTEIbHBIN KO, OTPULATENbHOrC Yncna A, XpaHs-
Lerocs B n a4enkax, paseH 2" — |A|.

JloToTHuTEeTBHBIA KO HpelCTaBisieT coboil AONOJIHeHUe MO-
Ayaa orpuuarteasHoro uucaa A po 0, IosTomMy B n-paspsagHON
KOMIOBLIOTEPHOM apupMeTHKe:

2" — 4| + 4] = 0.

OTO paBeHCTBO TOMAECTBEHHO CNPABEAIMBO, TaK KaK B
KOMnploTepHO# ni-pas3pagHoil apudmeruke 2" = 0. HeficTBuUTenn-
HO, IBOMYHAA 3AIIMCH TAKOT'O YUCJIA COCTOUT U3 OAHOM eqUHUILI U
N HyJeH, 8 B 1-PA3pAIHYIO SUeHKY MOXKET YMeCTUTLCH TOJBLKO I
MIagINuX pas3paAmos, T. €. n HyJgel.

3ananne «/lomonEMTeNBHBIH KO YMCHa». BammcaTh IOHOJ-
HUTeNBHBIN KOA oTpunaTeapHoro uucaa —2002 aaa 16-paspagHo-
I'0 KOMOBIOTEPHOrO MPEACTABJICHUSA.
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HpOBeJIEM BBIYUCJIEHHNA B COOTBETCTBHH C OIpeleieHHuEM L0-
IIOJIHUTEJIBHOI'O KOZa:

218 | = 10000000000000000, 85536,
2002,, | = 0000011111010010, 2002,
21— (2002, | = 1111100000101110, 63534,

[TpoBegeM mIpoOBEPKY C HUCHOJBL30BAHUEM AECATHUYHON cHCTE-
MBI cunciaeHus. JlononHuTenbHbIH Kog 63 534, B cymme ¢ MOAy-
neM orpunaTensHoro yucaa 2002, pasen 65 536,,, T. e. gomou-
HUTENBHEBIH KO AOIOJHSET MOAYJb OTPULATEIBHOTO UMCIA O
216 (go myns 16-paspsaaHoOil KOMIILIOTEPHOH apudMeTHKN).

AropuT™M mojydeHHusa AOIMOJHHUTEIBHOr0 Koma. lia mosayue-
HHUA JOIOJHUTEIHHOIO K0Ja OTPUIIATEIBHOT0 YHCIA MOYXHO HCIIO-
AH30RATH JAOBOJILHO TIPOCTON AJTOPUTM:

1. Moaynab uncia 3alIMcaTh IPAMLIM KOIOM B 11 ABOMYHLIX Pas3ps-

Jax.

2. ITonyunTs 0OGpaTHBIA KO YHUCJIA, AJIA 9TOr0 3HAaUeHUS BCeX Ou-

TOB MHBEDPTHUPOBATEH (BCe eIHHHILI 3aMEHHTh HA HYJIH H BCe

HYJH 3aMEeHHTH HA €JUHUIBI).

3. K nmonydyermomy obpaTHoMy KOLY IPUOABHTL €AUHHUILY.

3agaHue «BoryucaenuHe ROMOXHUTENBHOIO KOAa YHCIAR C HC-
NMOJL30BAHMEM 00pATHOIrO KoZa». BLIUMCIANTE LONOJHHUTEJILHBIN
KoJ orpunaTtenbroro yucia —2002 gaa 16-paspAgHOro KOMOBIOTED-
HOTO HpPeiCTaBJEHUS ¢ HUCIIONB30BaHNEM AJIropuTMAa.

Mpamoi ko4, [-2002,,] 0000011111010010,
O6paTtHkIil Koa | VHBepTUpoBakxue 1111100000101101,
MpuGasnervie eguHnupi + 1111100000101101,

0000000000000001,

JononHnuTeNbHLIA KOA 1111100000101110,

3aganue «ApudmeTHuyeckoe AeiicTBHe». BuINOIHUTE apudme-
taeckoe aeiicreue 3000, — 5000,, B 16-paspaaHOM KOMIIBIOTED-
HOM IIpelCTaBJIeHUU.

IIpencrapuy moIoXNTEIBHOS YHCJIO B IPSMOM, 2 OTPHIATEIb-
HOE YHMCJIO0 — B HONOJHUTEJHHOM KOJ€:
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JononHu-
Te/IbHbIA KOp,

HecATu4Hoe
4yucno

3000 | 0000101110111000

—5000 [ 0001001110001000 | 1110110001110111 +1110110001110111
0000000300000001
1110110001111000

Mpamon Kon OOpaThwin Kop,

CiroxuM MPAMOR KOJ MOJOMKUTENBHOrO YCia ¢ JOIOJHUTE-
ABHBIM KOAOM OTPUIIATEJbHOrO uucsa. [lofyuyuM pesysibraT B A0-
ONHUTEILHOM KoOJe:

| 3000-5000 | | 1111100000110000 |

IlepeBemeM TONYUYEHHBIN AOMONHUTENBHBIR KON B NECATUYHOE
YHCHaO0:
1) HUuseprupyem gomonruTenbHbld Koa: 0000011111001111.
2) IlpmbaBuM K HoJNy4eHHOMY KOoAYy 1 ¥ IMOJIyIUM MOIYJIb OTPHILA-
TeJbHOI'O YUCIA!
0000011111001111
+ 0000000000000001
0000011111010000

3) TlepesemseM B JeCATHUHOE YKUCIO U IPUNHINEM 3HAK OTPRILATE-
abaoro ynesa: —2000.

KoHTpOJIBHEBIE BOIPOCHI

1. Yem pasandaTcs oOpPaATHBIA W JONONHUTENBHBIA Koanl dUucxa B
KOMIIBIOTEPHOM MPEeACTABAEHMY OTPUIIATENbHEBIX YMces?

2.14. 3amosEnNTs TAbIUILY, 3aIMCAB OTPUIATEILHEIE [eCATHYHBIE YKCIa B
npsaMoM, ofpaTHOM K NOMOJTHUTENBLHOM KogaX B 16-paspsgmom
NpenCcTaBJICHNN:

DecarnyHnie yncna O6paTHbIit KOA, JononHuTtensHblit Kop,
-10

—-100

-1000

—10000
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2.15. BoinoxauTs apudmeruyeckoe geitcraue 20,, - 60,, 8 16-paspagaom
KOMIIbLIOTEDHOM ITPEJCTABJIECHHH,

2.10.2. NpeacTaBneHne yncen B popmare
C Nnasawuwen sanaTon

BemecrBeHHEIe ynesa (KOHeuHBIe M GECKOHEYHBLIE JAecsTH-
YyHble Ap0o0H) XpaHATCH M 006pabaThiBAIOTCA B KOMILIOTEPE B POp-
MaTe C MJIaBalOIieH 3anmATOi. B aToM ciayuae mosoxeHune 3adaToR
B 3allACH YHMCJA MOKET M3MEHATLCH.

DopmatT uncen ¢ nuaBawinell zanAatoil GasupyeTcsa HA IKCMO-
HeHIUANBHON (QOopMe 3aIIMCH, B KOTOPOIl MOKeT OLITh IpPeACTaB-
Jieso jgioboil yucno. Tak uuciao A mokeT GBITH NMpPeACTABICHO B
BHZE:

A=mx g, (2.16)
rge m — MAaHTHUCCa 4Yncja,
g — OCHOBAaHHE CHCTEeMBbLI CUHCJIeHUud,
n — IIOPpAJOK YHncJa.

1A ogHO3HAYHOCTH NpeAcTaBJeHNa YHCeN ¢ IlJiaBalomieil 3a-
MATOR MCHOJB3YyeTCA HOPMAJNHM30BaHHas ¢opMa, IpH KOTOpOit
MAHTHCCA OTBEYAeT VCAQOBHIO:

1/n < |m| < 1.

ITO 03HA4YaeT, UTO MAHTHCCA ZOJKHA GBITH NIPaBHALHOH APO-
Ob0 U UMEeThH Iocye 3anATOd NUGPY, OTIUYHYIO OT HYJA.

3ananune «IIpuBeneHne uncia ¢ naasalouei 3anaroil K HOp-
MaJau3oBaHHOH (opme»r. IlpeobpasosaTh JecATHUHOE YHUCHIO
888,888, sanucanHOe B eCTECTBEHHOH (hopMe, B IKCIOHCHIIUAILHYIO
¢dopMy C HOPMAJM30BAHHON MaHTHCCOM.

888,888 = 0,888888 x 103,

Hopmanusosanuas manTucca m = 0,888888, mopagok n = 3.

Yucno B dopme c miaBaromeil zanaToil 3aHUMaeT B [aMATH
KOMIIbIOTepa deThipe Gafita (Lucno o6biuHoll moYHocmu) Uau BO-
ceMb BatiToB (2ucno deoitnoii mounoemu). Ilpu sanuen uucia ¢
njaparmouiell 3anATON BHIAEAAIOTCH Paspanbl A8 XPaHeHUA 3HAKA
MaHTHCCHl, 3HAKA TMOPAAKA, HOPAIKA W MAHTHCCHI.

Huanaaoﬂ H3MEeHEeHHUA H[HCeJ OIIpenedacTcd KOJIMYeCTBOM
paspAfOB, OTBEASHHLIX [Jfd XPDaHeHUA MHODAAKA YucJga, a Tod-
HOCTH (KOJIMYECTRO 3HavYaAInUX Iudp) onpegenserca KOJIHYECTBOM
pa3pAfOB, OTBEJEHHBIX OJIA XPAHEHUSA MaHTHCCHL.

3ananne «OnpemgeneEue MAKCHMAJIbBHOTO YHCJIA M €r0 TOYHO-
ctu». OnperennTh MAKCHMAJIBHOE YHCJIO ¥ er0 TOYHOCTh JJiA Pop-
MaTa ¥uces 06biYHOU MOLHOCTU, €CJIH JIA XPAaHeHHd IopAKa U
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ero 3HAKa OTBOONUTCA 8 pas3psanos, a /14 XpaHEeHUA MAHTHCCH U ee
sHaxKa 24 — Dpaspdaja.

o[t fo i i i [ e

3HakK 1 NnopsaoK 3HaK 1 MaHTUCCa

MakcumanbHOoe  3HAYeHHE  HNOPAAKA  YMCAA  COCTABUT
1111111, = 127,,, ciaeaoBartesbHO, MAaKCUMaJIbHOE YHCJIO;

2127 — 1,7014118346046923173168730371588 x 1038,

To4yHOCTL, BBLIUMCJCHHMH onpenensieTcss KOJHYECTBOM pas3p#-
0B, OTBEHEHHBIX IJIT XPaHeHUS MAHTHCCHI uncesl. MaKCHUMAIb-
HOE 3HAauYeHVE IOJIOXKHUTENLHOM MaHTHMCCHI PABHO:

223 _ 1 =~ 223 = 92(10x2,3) 10002,3 = 10(3x2,3) ~ 107.

Taknm oOpasoMm, MaKkcuMadbHOEe 3HAUEHMe uyucenr O00blUHOIlL
MOYHOCMU ¢ YIETOM BO3MOXKHOM TOUHOCTH BBIUKCJIEHUH COCTABUT
1,701411 x 1038 (konmyecTBO 3HAYAIINX THQPD LECATHYHOTO HHC-
Ja B JAHHOM CJydde OrpaHudeHo 7 paspalaMu).

Caoskenue u BoIYMTaHME ynces B dopmare ¢ miiapaiomei 3a-
nATo#. Ilpy ca0KeHUN ¥ BRIYMTAHUY YHUCeJ B dhopMaTe € IJIABAIO-
mlell 3anmATOM CHayasla MPOM3BOAWUTCH HOATOTOBHTENLHAS 0OIEDPa-
HUSA BLIPABHMBARMA TOPAAKOB. MeHbMUHA 110 MOAYJIO TOPAAOK
YUCJIa YBeJINYNBAETCH 0 BeJIMUNHEBI GOJBLUIET0 10 MOAYJIIO NOPAL-
Ka uucaa. 1A Toro 4ToObl BeIMUMHA UHCAa He H3MeHUJach, MaH-
THCCA YMEHBIIAeTcd B TAKOE JXe KOJUYECTBO paad (CABMraeTcs B
AYelKe MaMATH BIIPABO Ha KOJHYECTBO PasPaAOB, PABHOE PA3HO-
CTH TIOPAAKOB YUCeJ).

ITocne BBIMONHEHUS OnepaluM BBIPABHUBAHUA OLMHAKOBEIE
Pas3pAALI YHces OKasblBalOTCA PaCHOJIOMKEHHBIMHM B OfHUX ¥ TeX e
paspagax syeex naMaTH. Tenmepb omepauyu CnoskeHUsS M BbIYNTa-
HMA YHCeJ CBOAATCA K CJIOKEHHIO IMJIM BEIYHTAHMIO MAaHTHCC.

Iipn ymuOxeBHM uncen B dopMaTe ¢ IaBaoliell 3ansaToi
MOPAJKN CKJIAJBIBAIOTCS, & MAHTHCCHI ITepeMHoxkaoTcss. [lpn ge-
JIEHHU K3 NOpPALKa LeJUMOT0 BEIYMTAETCS HOPALOK LeJHUTeN]sd, a
MAaHTHCCA AeJHUMOTO JeJUTCA Ha MAHTHCCY HeJTuTend.

ITocse BpimonHeEMA apudMeTHUECKON Olepamyuu AJA IpUBe-
AeHuNs IIOJYYeHHOTO 4YMCIa K CTaHZApPTHOMY (POpMaTy ¢ IJIaBalo-
el 3ansgToll NPOM3BOAUTCA HODMAaiu3alMA, T. €. MaHTHCCa
CABUraeTCHA BJEBO MJIM BOPABO TaK, YTOOBI €e NepBasi sHauamlas
uupa nonasia B HePBHIH pas3psal HOCTE 3aRATOH.

3ananue «ApudMerHyeckne onepamuy ¢ yucaamu B hopma-
Te ¢ naaBarwoiled zangToii». Ilponssectd ¢ uncaamu 0,1 x 25
0,1 x 23 B opmaTe ¢ muaBaloIlel 3amATOMH:



® CJOXXEHHNE W BBIYUTAHUE]
¢ YMHOM(CHHNEe H JACJIeHHeEe.

a) IlpousBeneM BbIpaBHUBAHKE IOPSIIKOB, CIOKEHNE NI BHIUATA-
HWEe MAHTHCC, a TAKIKEe HOPMATHU3AIIHIO (ec/Iu 3T0 HE00X0IUMO):

Croxenue Beruntanue
0,100 x 25 0,100 x 25
+ 0,001 x 25 - 0,001 x 2%
0,101 x 25 0,010 x 25 = 0,10 x 2¢

0) IIpomsBeseM yMHOMKeHUe HJIU JeJieHHMe MaHTHUCC, CJIOMKEHUe
WY BBIYMTAHUE IOPALKOB, a TAKKe HOPMAaAN3allHuio (eCIH 3TO

HeobXO0L1MO):
YMHOMeHNe Jenenne
0,1 x 25 0,1 x 2%
* 0,1 x 28 0,1 x2°
0,01 x 28 = 0,1 x 27 1 x 22 =0,1 x 23

KoHTpo/bEBIE BOMPOCHI

1. OT yero 3aBMCUT MaKCUMAaJIbHOE 3HAUYEHME TIOPAIKA YMCJIA U erg Tou-
HOCTH B (popMaTe ¢ IJiaBalolel 3andaTon?

o

2.16. OnpenenuTh MaKCHMAJIbLHOE YUCJIO ¥ ero TOYHOCTD A4 hopMara 4u-
cesn JBOIHON TOUHOCTH, eCay NJSA XpaHeHHS UOpAAKA U ero 3HaKa
orsoauTca 11 paspsaaos, a Jias XPaHeHUsT MAHTHCCHI M ee 3HAKA —
93 paspsaa.

2.17. TIpon3BecTH CJOXKEHUE, BblYNTAHMEe, YMHOMKEeHUEe U JeNleHUue YHce
0,1 x 221 0,1 x 2°2 5 dopmare ¢ nIaBamoweid samaroi.
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OCHOBbI NTIOTUKU U NIorM4eckKkue
OCHOBbI KOMMblOTEpPA

Windows-CD [~

B nporecce u3dyueHnsa HaHHOH TeMbl PeKOMEHAYyeTCA HUCIIOJNb-
30BATHh IPOTPaAMMHOE oOf0ecrreyeHUe s ONepaliiOHHOW CHUCTEMBI
Windows:

—
e KoMIbIOTEPHBIH Kanbkyaarop NumbLock Calculator; %Ee.;
L&T
A N

e snexTpoHHble Tabauner OpenOffice.org Calc; {
q=s]
e PeJAaKTOp IJMEKTPpUUYECKHUX U JOTUUECKUX CXeM
sPlan;

® KOHCTPYKTOD 3JEKTPUUYECKHUX CXeM Ha\'la.na 3NeKT-
POHWKW;

AucTtpnbyTtus Microsoft Office [~

o smeKkTponHnie TaGauubsl Microsoft Excel, El_ilq

Tl

3.1. ®opMbl MbILIEHUSA

IlepBrie yyeHUA O hopMax u cocobax pacCyXKAeHHH BO3IHUK-
au B ctpapax HpeBHero Bocroka (Kurait, Haxusg), HoO B ocHOBe
COBPEMEHHOU JIOTUKU NeKAT YUeHHUH, CO3MAHHBIE APEBHErpede-
CKUMH MBICTUTENAMU. OCHOBBI (POPMANBHOW JOTHKH 3aJ0MHI
Apucroresnb, KOTOPBIH BIIEDBbIe OTAEJHJ JOTHYECKHE (HOPMBI
MBIILTEeHUS (PeYr) OT ero CoAepIKaHud.

8 , Jlormka — a10 Hayka 0 dhopmMax M crrocobax MbIIIe-
HHXA.

0. L -
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SaKOHBI JIOTUKM OTPaKal0T B CO3HAHHUH 4Ye/IOBEKa CBOMCTBA,
CBA3U U OTHOLUeHHA 00BEKTOB OKPYyiKalllerc Mupa. Jlormka mo-
3BOJISIET CTPOUTH (hOpMAJILHBIE MOAEJH OKPYKAWOIIEro Mupa, OT-
BJIEKAasACh OT COAEPKATeJbHOMH CTOPOHBI.

Melmmienne Bcerza OCYIOECTBIAETCH B KaKMX-TO (QopMax.
OcHosHBIMH (hOpMAMU MBINUJIEHUS ABJIAIOTCA MOHATHE, BRICKA3BI-
BaHHe (CysKIOEeHHe) H YMO3aKJIYeHMe,

TTouarue. IloxaTre — aTo ¢opma MBINJAEHHA, OTPaMXKaONIad
HamboJsiee CyILleCcTBeHHBIE NPU3HAKHW MpPEeAMETa, OTJIHYAIIME ero
OT APYrux NpenMeToB. B CTPYKType KajKJOT0 MOHATHA HYYKHO
Pa3JnuyaTh ABE CTOPOHLI: cojepxaHue u obbeM. CogepxxaHue no-
HATHUA COCTABJISET COBOKYIIHOCTHL CVYINECTBEHHBIX IIPH3HAKOB
npeavera. YUTOGBI pacKpBITE COAEpXaHWE MOHATHSA, CAERYeT BBI-
JeJUThL MPH3HAKK, HeODXOQHUMbIe M JOCTATOUYHEIe AJIA BHLAEJIEHUA
OaHHOTO O0BEKTa 10 OTHOIIEHHI K APYIrHM O0beKTaM.

Hanpumep, NOHATHE «KOMIIBIOTED» OOBELUHACT MHOMKECTBO
3JIEKTPOHHBIX YCTPOMCTB, KOTODHIE IIpefHA3HAUeHBI ANA 06paboT-
K#t MHpopManuu u o6Jlalalor MOHUTOpPOM WU KiaBuaTypoli. [arke
[0 3TOMY KOPOTKOMY OTHCAHHMIO KOMIIBIOTED TPYAHO COYTaThb C
IPYTUMH OO0BEeKTaMM, HAIPUMED ¢ MeXaHH3MaMH, CIy)KaniuMu
OJA HepeMellleHus OO AODOraM M XpaHANIMMUCA B rapaax, Ko-
TOpble O0BEAVHAIOTCA TOHATUEM «aBTOMODUJIELS.

Q0BeM MOHATHA ONPENeIAeTCA COBOKYIIHOCTRIO IIDEIMEeTOB, Ha
KOTODYIO NOHSATHE pacnpocrpassercd. O0beM NOHATHA «KOMIILIO-
TEP» BBIPAXKAET BCIO COBOKYIHOCTL CYIIECTBOBABIINX, CYIHECTBYIO-
LIMX M MOTYIIHX CYILECTBOBATHL B OyAyIeM KOMIBIOTEDOB.

06meM ¥ cogep:KaHUe MOHATHA CBA3aHBI MeXxXAy cobof, u aTta
CBA3L BBHIPAKAETCH CAEAYIOIINM 3aKOHOM: ueM (oabiIe o6reM I10-
HATHAA, TeM MeHLIIe ero colepykaHue, u Haobopor, yeM OoJblme
copepkaHue MOHATUA, TeM MeHbIe ero obbem. MHaue romopd,
YyeM MEHbIIee KOJHYECTBO Belnell MBLICAUTCA B JAHHOM NHQHATHH,
TeMm Boxblie oHO coobiaer o6 aTux Bemiax. Hampumep, MOHATHE
«KapMaHHBIM KOMIBIOTEP» OXBATBIBAET MEHBIINI 00beM, UeM IIO-
HATHE «KOMIBIOTEDP», HO ofiamaeT GONBIIUM cOZep:aHueM.

Ilowgrue — 510 hopMa MBILLIEHNA, PUKCHPyIOLIad
OCHOBHBIE, CYII[eCTBEHHbLIe IPU3HAKH 00beKTa.

@ Asrebpa MHOKECTB, OLHA M3 OCHOBOMOJATAMIONIUX COBDE-

MEHHBIX MATEMATHYECKHUX TeOPHUIi, TI03BOJIAET UCCIAELOBATh

OTHOLIEHUS MEXIY MHOYKECTBAMH U, COOTBETCTBEHHO, 06'b-
eMaMu IOHATHUIL.
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1A HaraAagHod reoMeTpHYecKOH MIIIIOCTpanul 06-eMOB I10-
HATAM ¥ COOTHOLIEHHMH MeMXAY HUMH HCHOJL3YIOTCHA AHATPAMMBbI
Innepa—Benna. Eciu uMmerorcs kakue-aubo nouAT™Hs A, B, C u
T. I., TO O0BEM K&XXJI0r0 MOHATHA (MHOXECTBO) MOXXHO IIpeIcTa-
BUTH B BUJE KPyra, a OTHOUIEHUSA MEXAy 3THMU 00beMaMu (MHO-
¥ecTBaMM) — B BHJe IepPEeCceKalollfuxcsa KPYI'oB.

OrobpasyM ¢ IIOMOUIBI0 JUArpamMMbl
Ditrepa—BeHHa COOTHOIIeHNE MeXAy 00be-
MaMH IIOHATHI «HaATypaJbHBIe dYUCIa» U
«yeTHBIe ymeaa». O6beM IMIOHATHA «HATY-
paJIbHBIE YHCJIas BKJOYaeT B ce0A MHOMxe-

CTBO HeJbIX TOJOXKHTEJIBHBIX 4Ymces A, a Puc. 3.1.
00LEM NOHATUA «4YeTHBIe YUCJIa» BKJIIOUAET MpeacTasnexmne
B ceBs MHOKECTBO OTPHUIIATEJILHBIX U II0JIO- 06BEMOB NOHATIN
KHTEJbHBIX YeTHBLIX uuces B. 9T MHOXe- C UCNONB3OBAHUEM
CTBa TepeceKaloTes, Tak Kak o0a BRJIKOUA- AnarpamMmit
0T B cebsd MHOMECTBO TIOJOXXHUTENbHBIX Svnepa—~BeHHa

yerHeix ymcen C (puc. 3.1).

Brickasmisanne. BrickaswiBaHUe (cy:xjAeHHe) — 310 opma
MBIILIEHUS, BLIPAXKEHHASA C MOMOIIBIO ITOHATHH, IIOCPEACTBOM
KOTOPOK uro-nmubo YTBEPAAIOT WIN OTPULAINT ¢ IPeIMeTax, UxX
CBOMCTBAaxX M OTHOIIEHHAX MeMXAYy HHMH.

O npegMeTax MOMKHO CYZMTH BEPHO UJIM HEBEPHO, T. €. BHICKA-
3bIBAHME MOYKET OBITh HCTMHHBIM WJIH JOXHBIM. McTHHHBIM OY-
eT BLICKA3bIBAHHE, B KOTOPOM CBA3L HMOHATHH NPaBUJIBHO OTpa-
’KaeT CRBOMCTBA M OTHOIIEHHUA peanbHBIX Bemei. JloxupIM
BeICKaskIBanue OyaeT B TOM CJyuae, KOraa CBs3b INOHATHH HCKAa-
JKaeT OOBeKTHUBHBIE OTHOIIIEHWA, HE COOTBETCTBYeT pealbHOH
AeflCTBUTEJIBEHOCTH.

OfocHopanne HCTHHHOCTH WJIH JOMHOCTH ITPOCTHIX BBICKA3hI-
BaHUI pemaercs BHe aarebprl jgoruku. Hampumep, MCTHHHOCTS
WK JIOKHOCTH BbICKasweIBaHusi «CyMMa VraoB TPEeyroJbHHKA
pasHa 180 rpagycamM» ycTraHaBiIMBAETCA reoMeTpHeil, mpudeMm B
reoMeTpun EBKIN/a 3TO BRICKA3LIBAHNE ABIAETCS UCTUHHEIM, 4 B
reomerpun Jlob6aueBCKOro — JOMKHBIM.

Ha ecrecTBEHHOM A3LIKE BHICKABBIBAHMSA BBHIPAMKAKOTCA IIOBE-
CTBOBATEJbHBIMH IIDEAJIOXKEeHHSIMK. BrICKasbpIlBaHME He MOXKeT
ObITH BhIpasKe€HO TOBEJHTENbHBIM HIHW BONPOCHUTENBLHBIM IIpPelso-
JKeHUueM, HOTOMY 4TO HEBOSMOXKHA OIEHKA UX MCTHHHOCTH WJIHU
NOJKHOCTH.

BrickasbIBaHUSA MOIYT OBITH BhIpajskeHb! HE TOJABKO C IIOMO-
OIbI0 eCTECTBEHHBIX A3BIKOB, HO M C IIOMOIUIBK (hOPMAJIbHBIX S3BI-
KoB. U3 ABYX YUCHOBLIX BHIPAMEHNHA MOYKHO COCTABUTEL BLICKARLI-
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BaHUA, COEAUHUB HX GBHAKAMH DaBeHCTBA WJIHM HepaBEHCTBA.
Hanpumep, BhICKa3biBaHUe HA €CTECTBEHHOM sA3bIKe HMeeT BH[
«JIBa YMHOKWUTH HA AB& PABHO YETHIpEM», a HA GOPMAIbHOM, Ma-
TeMATHUYECKOM SI3bIKE OHO 3aMHChIBaeTCH B BUAE «2 x 2 = 4».

TF Bbicka3biBaHMe — 370 popma MbILNEHUS, B KOTOPOW
f 3 yTo-NMNMBO YTBEPXKAAETCSH WIM OTPULAETCS O peanbHblX
}‘:&5}:} npeAMeTax, ux CBOWCTBaxX WU OTHOLLEHUSIX MeXAy HUMW.

Bbicka3biBaHne MOXeT 6biTb NNB0 NCTUHHO, TG0 NOXHO.

BrickasniBaHue HAa3LIBaeTCS NPOCThIM, €CJH HHKaKasa ero 4acThb
caMa HE ABIAETCA BbICKA3bIBAHUEM. Bmcxaamnanne, COCTOSIICe U3
IIPOCTEIX BbICKA3bIBAHHIl, HA3BIBAIOTCA COCTABHBIM (CJIO}KHI:IM).

BoickasbnIiBaHHMe COCTOUT M3 IIOHATHII, U ero MOYKHO CpasB-
HUTh ¢ apu(PMeTHUEeCKHM BBIpa)keHHMEM, B KOTOPOM BCE
yucna 3ajaHbl. B MaTtemarudeckoil JIOTMKe paccMaTpHBa-
IOTCA NMPEAUKATHI, T, €. QYHKIIMOHANbHEIE 32BUCHMOCTH OT
HeOllpefeIEHHBIX NOHATUH (TEPMUHOB), KOTOpPHIE MOXKHO
CPaBHUTE C ME€PEMEHHLIMU B ypaBHEHUU.

B mpexmkaTax nepBOro MopsAKa OJNH M3 TEPMUHOB ABJAETCH
HeONpPeAeJeHHBIM NMOHATHEM (HAIPHMEpD, «X — YEJ0BEK»).

B nmpeamnkaTax BTOPOro nopAAKa ABa TEPMUHA He ONpPeLesIeHbl
(Hanpumep, «x JOOUT Y»).

B npeamkaTrax TpeThbero IHOPAAKA HeolpeLesieHHbl TPU TEPMH-
Ha (Haupumep, «2 — CBRIH X #A [»).

IIpeobpasyem paccMoTpeHHbIE Bhile NPEAHKATH B BHICKA3BI-
BaHHUS IIyTEeM IIOACTAHOBKHY BMECTO IlepeMeHHBIX COOTBETCTBYIO-
mux nouatuit: x = «Coxkpar», ¥y = «Kcagrunma», z = «Codpo-
HUCK». [loaqyuyuM BBICKA3LIBAHUA:

«CorpaT — 4YeJ0BeK»;

«KcanTtumnmna apobut Cokparar;

«Codpounck — cwvin Cokpara m KcaHTHUIIIBI».
YMo3akawuyeHne. ¥YMO3aKJIIOUeHHe — 9TO GopMa MblOLIe-

HH, TTOCPEACTBOM KOTODPO# U3 OJHOTO UM HECKOJBbKHX BHEICKA3bl-
BaHHWIi, HA3BIBAEMBIX MOCBIJIKAMH, N0 omnpefeldeHHbIM IpaBUJIaAM
JIOTMYECKOT'0 BLIBOJA MOJyYaeTcs HOBOe 3HaHMe O IIpeMeTax pea-
ABHOPO MHpa (BBIBOX).

VYMosakoueHuss OBIBAlOT HeIVKTUBHBIE, MHAVKTHUBHBIE K IIO
aHAJOru¥. B IeIyKTHBHBLIX YMO3aKJIIOUEHHAX pacCyyKIeHHA Be-
AyTcA OT obifero K udactHomy. Hanpummep, u3 ABYX CyKAEHHH:
«Bce MeTanabl JEeKTPONPOBOAHBI» #U «PTyTh fBIAeTCcA MeTas-
JIOM» — IIYTeM YMO3AKJIOYEHUs MOXKHO CHeJAaThb BeIBOL: «PTyTh
3JIEKTPOIIPOBOIHA » .



(CHOBBI JIOTHKH ¥ JIOTHYECKHE OCHOBLI KOMNLIOTEpa 155

B mHAYKTUBHBIX YMO3aKJIIOUEHUAX PACCYKACHUA BEAYTCS OT
yacTHoro k obmemMy. Hampumep, yCTaHOBME, 4TO OTZelbLHEIE Me-
T&IABl — MeJae3o, Medb, MHHK, &JIOMHUHHNE U T. . — 0o0JagaioT
CBOMCTBOM 3JIeKTPOIIPOBOIHOCTH, MOMKHO CAEJATL BBIBOX, UTO BCE
METAJIbl 2JIeKTPOIPOBOIHEL.

YMozakaoueHNe 10 AHAJOTAY NpeAcTaBjaseT coboil ABUKe-
HHE MBICAKN OT OOMIHOCTY OJHWX CBOHCTER U OTHOLIEHHH Y CpasB-
HYUBAEeMBLIX IMpPeJMEeTOB MJIW TIPOIECCOB K OOIHOCTH JPYTHX
cBOMeTB 1 orHomieHuy. Hanpumep, xuMmuueckuii coctas ColHIA
1 3eMJaM CXoAeH 10 MHOTHM IOKasaTelsdM, II09TOMY Korga Ha
ConHile o6Hapy»KHUJAM HEeU3BeCTHBIH ellle Ha 3eMJjie XMMUYECKUHd
2JIEMEHT Tejiuii, TO IO aHAJOTHH 3aKJIOUWIH: TAKOHU JJIEMEeHT
ecTb W Ha 3eMJe.

YMmo3zaknwyeHne — a1o GOpmMa MbllWIEHWSA, C MOMOLWLLIO
KOTOPOW U3 O4HOINro UAN HECKONLKMX BbICKA3biBaHWUI (NO-
CbIIOK) MOXeT OblTb MONYYEHO HOBOE BbICKa3blBaHUE
(BbIBOAO,).

JdokazaTeancTBO. [lOKa3aTeabCTRO €CTh MBICIUTEIHHbBIN MIPO-
1ecc, HarpaBJeHHBIH Ha MOATBEDKAECHHE WK OIIPOBEepIKeHUe Ka-
KOT0-J1100 IOJ0KEHUS ITOCPeACTBOM APYTHX HECOMHEHHBIX, paHee
o0ocHOBaHHLIX ZOBOLOB. JloKa3aTenIbCTBO IO CBOEH JIOTHUYECKOM
dopme He oTamyaeTcsa oT ymosakawoueHnd. OgHaKo, ecliu B YMO-
3aKJIIYEHNN 3apAaHee HCXOLAT U3 UCTHHHOCTH IIOCHIIOK ¥ CIIEIAT
TOJIBKO 34 NMPaBUJABHOCTLIO JIOTUUYECKOr0 BEIBOJA, B JOKA3aTEIbLCT-
Be IOJBEepraeTca JOTUYECKOU TPOBEPKEe UCTUHHOCTD CAMHX IIOCHI-
JIOK.

IIpuMepoM yMO3aKJIIOUEHUI MOTYT OBITh reOMETPHUUECKHE JO-
KasaTeJbCcTBa. HampuMep, ecay MB!I HMeeM cyxaeHHe «Bce yras
TPeyroJbHUKA PaBHBI», TO MBI MOKEM IIyTeM YMO3aKJJIHOUEHNU [0-
Ka3aTh, YTO B 3TOM CIyYae CIpPaBelJIUBO CYIKAEHHE «ITOT TPEeyro-
JIbHUK PaBHOCTOPOHHHI».

KonTpoasunie Bompocsl

1. B 4ueM COCTOMT PasHHLA MEXJY COAEPHKAHUEM M 06beMOM MOHATHS?
CeazaHbl 11 Mexk Ay €060 copepsrkanve u o6bem mouaTus? Ilpnsegute
[IPUMEPEL.

2. Kak onpenenserc MCTUHHOCTEL WM JIOKHOCTD TIIPOCTOI'0 BRICKA3biBa-
aua?
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JagxaHuUA

3.1. IlpusecTy npuMepsl HOHATUIH, BbICKA3bIBAHUN, YMO3aKJIIOUEHUH U
AOKA3aTEJALCTB U3 pPAas/JUYHLIX HAYK! MareMarTHki; HHQOPMAaTHKH;
GUBHKY U XUMHH.

3.2. IIpescTaBUTSH ¢ UCNIONB30BAHKMEM NHATPAMMEI Jitiepa—Berua cooTHO-
HIeHUe MeXKJAY o0bEMAMU IOHATHH «YETHBIE YMCIa» U «HeYeTHEIe
YHCAa».

3.3. IlocTpouTs BBICKa3bIBAHUS HA OCHOBE IIPEJMKATA BTOPOIO IIOPALKA
«X COCTOUT U3 y»,

3.2. Anrebpa norukm
3.2.1. Jlornyeckoe yMHoXeHue, CrioXeHne U oTpuuaHue

Aure6pa B IIIUPOKOM CMBICJE 3TOTO CJIOBa — HayKa 06 ofmiux
omepanusax, AHANOIMUUYHBIX CJOMEHHI0O W YMHOMEHHIO, KOTODhIe
MOTYT BHINOJHATHLCA HAJ Pa3sJIHUYHbBIMM MATEMATHIECKUMH O00BEK-
TaMu (axrebpa mepeMeHHBIX U (QYHKIIUH, anredpa BeKTOPOB, aJ-
rebpa MHOMKeCTB u T. A.). O0bexTaMy aaredpb! JOIHKH ABJIAIOTCS
BHICKA3bLIBAHHW .

Anrebpa JOTHKK OTBJEKAeTCS OT CMBICIOBOH COJAePIKATENb-
HOCTH BbICKaablBauuil. Ee mHTepecyeT TOJNBKO OgUH (paKT — HC-
THHHO UJH JO0XXHO JaHHOe BEICKA3bBIBaHYEe, YTO JaeT BO3MOXHOCTS
OTIpeAeasiTh UCTHHHOCTh WM JIOMKHOCTH COCTABHBIX BRICKAa3bIBA-
HUH ajnrebpandecKUMM METOZaMU. ’

Jornueckne mepemeHHbIe. IIpocThle BEICKa3bIBAHUSA B anred-
pe JIOTHKE 0003HAYAITCSA TPONUCHBIMIP JATHHCKUMH OYKBaMH.
BrickaswiBaHUSA, KaK Y)Ke rOBOPUJIOCH PaHee, MOryT OBITH UCTHH-
HBEIMH WJTH JIOKHbIMH. UCTHHHOMY BBICKA3BIBAHUIO COOTBETCTBYET
3HAUEeHMe JIOTUUECKON TepeMeHHoN 1, a ToxHoMy — 3Havenue 0.

B anre6pe norvikn suickasbiBaHua 0603Ha4al0TCq UMeHa-
MU NTOrMYEeCKUX NepeMeHHbIX, KOTOPbie MOTyT NPUHUMAaTh
AL ABA 3HAYEHUN: «MCcTUHa» (1) 1 «noxb» {0).

PaccMorpuM gBa IPOCTBHIX BHICKA3BIBAHUA!

A — «JIBa YMHOXUTE Ha JABa PaBHO YeTHIPEM».

B — «/lpa yMHOKHUTE Ha OBa PaBHO IATHU».

Ilepeoe BbICKasbiBaHWe HCTHHHO (A = 1), a BTOpoe JI0XHO
(B= 0).
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CocTaBHBIE BHICKA3bIBAHNSA Ha €CTECTBEHHOM s3bIKe 00pasy-
JOTCS C MOMOIUBIO CBA30K «U», «UIH», «He», KOTOPBIe B anrebpe
JIOTHKU 3AMEHSIOTCS Ha JIorHuyecKue onepauuu. Jloruueckue ome-
pauuy 3ajarnTcsA TabInIaMH HCTHHHOCTH.

Jlornueckoe ymHoxeHue (KOHBIOHKUMI). OO0beamHeHMWe IBYX
(MM HeCKOJIBKUX) BHICKA3bIBAHIH B OJHO C TOMOLIBIO COM03a «HM» Ha-
3BIBAETCS ONepanueil JOTHYEeCKOro YMHOMKEeHNA 11 KOHBIOHKIIMEH.

CocTaBHoOe BbiCKasbiBaHNE, 06pa3oBaHHOe B pe3ynLTare
onepauuu NOruyecKkoro YMHOXeHWs (KOHBIOHKUNMK), uc-
TUHHO TOrOA W TOMbKO TOrA4a, Korga UCTUHHbLI BCE BXOOS-
uiye B Hero nNpPocThie BLICKA3biBAHWS.

W3 npuBeieHHBIX HUKE UeTHIPEX COCTABHBIX BBLICKA3LIBAHUIM,
O6paSOBaHHbIX C IIOMOIIBIO onepaunm JAOTrUUECKOTr0 YVMHOXEHHU,
HCTUHHO TOJLKO YETBEPTOE, TAK KAaK B IIEPBLIX TPEX COCTABHBIX BhI-
CKA3BIBAHNAX XOTA OBI OJHO W3 IPOCTHIX BLICKASLIBAHUHN JIOMHO:

1) «2x2=5u3 x3 = 10»;
2) «2x2=5mu3x3 =9
3) 2x2=4u3dx3=10»;
4) «2x 2 =4n3 x 3= 9»,

IlepefizemM Terepb OT 3arucU BBICKA3LIBAHUI HA €CTECTBEH-
HOM f3LIKE K X 3anUCH Ha (hopMAaJILHOM S3bIKe aJireGpbl JOTUKH,
Onepaiio JIOTMYECKOTO YMHOXKEHHUA (KOHBIOHKIIUIO) IPUHATO
obosHauaThk 3HaukoM «&» (ammepcern). Omnepanus JOrMYeCKOro
VMHOXKEHHA, apTYMeHTaMU KOTOPOH ABIATCA JIOTHYECKHE Iepe-
MeHHBIe A ¥ B, sanuchiBaercs Clexyouleil ¢popmy.ioi:

A & B. (3.1)

3HayeHHe JIOTMUYECKON omepald JOrHYecKoro yMHOMXKEHUS
3ajaercsa ¢ MOMOIIIbIO TabauUnbl MCTHHHOCTH. Tabiauna MCTUHHO-
CTH TIOKa3bIBaeT, KaKHe 3HAUEeHUS [aeT JOTUYEeCKas OIepamus
pM BceX BO3MOMKHbIX Habopax ee aprymeHToB (Tab.. 3.1). Peay-
JILTATOM OIlEpaIlVH JIOTUYECKOTr0 YMHOMKEHUS ABISETCA «UCTHHA >
(1) rorza 1 Tonsko Torga, Korga 06a apryMeHTa IPUHAMAIOT 3HA-
YeHHA «ncTHHa» (1).

Tabnuya 3. 1. Tabnnua MCTMHHOCTU KOHBIOHKUMN
{nornyeckoro ymHoxxexsua)

A B A&B
0 0 0
0 1 0
1 0 0
1 1 1
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Tlo Tabnuie UCTUHHOCTH JErkKo ONPEeIeJUTb UCTHHHOCTL CO-
CTaBHOI'O BBICKA3bIBAHUA, 00PA30BAHHOIO ¢ IIOMOILUBIO OMEPaLIUN
JIOTUYECKOr'o YyMHOXKeHNUA. PaccMoTpuM, HamprMep, cOCTaBHOE BbI-
craspiBaHue «2 x 2 =4y 3 x 3 = 10». IlepBoe npocToe BBICKA3bI-
BaHMe MCTHUHHO (A = 1), a Bropoe BhiCKaakIBaHue JoxHO (B = 0), ¢
HMCIIOIb30BaHNEM TAOMHIBI HCTHHHOCTH JOIHYECKOro YMHOMKEHHA
oIpeAessieM, YTO [JaHHOE COCTABHOE BBICKA3LIBAHUE JIOXKHO,

Joruueckoe ciaosenue (Au3bOHKUNG). O6beguHeHHE ABYX
(MK HECKOIBKMX) BBICKA3KIBAHUH C IIOMOILBIO COIO3a «HJIN» Hasbl-
BaeTcA olepauueld JOTMYECKOrOo CIOKEeHHUA WU AMIBIOHKIMeH.

CocTtaBHOe BbiCcka3biBaHWe, 06pa3oBaHHOE B pe3ynbraTe
JIOrUYECKOro CAIOXEHUA (QN3BLIOHKLNK), WCTUHHO TOraa v
TONbKO TOTAA, KOr4a UCTUHHO X074 Bbl 04HO N3 BXOOALLNX
B HEro NPCCTLIX BLICKA3bIBAHWA.

TaK, K3 NPHBEACHHBIX HMME€ YeThbIPeX COCTaBHBIX BBICKA3BI-
BaHUH, OGpHSOBaHHLIX C NOMOIIBIO OIl€PanH JIOTHYECKOI'G CJO-
HeHund, JJOXKHO TOJIBKO IIepBO€, TaK KaK B IIOCJEIHUX TpeX COCTaB-
HbIX BBICKA3BIBAHHUAX XOTsA OBl OOTHO M3 IIPOCTBIX BbLICKA3bIBaHUH
HCTHHHO:

1) «2 x 2 =5 mau 3 x 3 = 10»;
2) «2 x 2 =5 ummm 3 x 3 = 9»;
3) «2x2=4umm 3 x 3= 10»;
4) «2 x 2 =4 unu 83 x 3 = 9».

3amumeM Tenepb ONepalMio JIOTMYECKOro CJI0MKeHUs Ha dop-
MaJIbHOM s3bIKe aare0psl Joruku. Omepauunio JOIMUecKOTo CI0Me-
H#A (JU3DIOHKIINIO) IPHHATO 0003HAYATHL 3HAUKOM «v». Onepanunsa
JIOTUYECKOro CJI0KEHN, apTyMEHTaMU KOTOPOM ABJISIOTCS JOTHYe-
cKue nepeMeHHble A U B, sanmuceiBaercs ciaeayioleit popmyioii:
A v B. (3.2)

SHaueHNe JIOTHYECKOH ONlepanyy JOTHYeCKOro CIOMeHHS 3aja-
eTcA ¢ IIOMOLILK TabJuILl HCTHHHOCTH (Tabn. 3.2). PesyiasraTom
oTepaluy JIOTUYECKOTO CJI0MKEHUSA ABSETCH «JI0Kb» (0) Torza u To-
JIBKO TOT'/Ia, Korga o6a apryMeHTa IPUHIMAIOT 3HaueHUsd «JI0b» (0).

Tabnunya 3.2, Tabnuua NCTUHHOCTU AU3BLIOHKLNY
(NOrnYeckoro cnoXxeHus)

A B Av B
0 0 0
0 1 1
1 0 1
1 1 1
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ITo Tabnulie UCTUHHOCTH JIErKO OIPedeUTh UCTHHHOCTb CO-
CTaBHOTO BBHICKA3LIBAHUA, 06PA30BAHHOIO C MOMOIILIO OIepanun
JOrMYecKoro caokeHus. PaccMoTpuM, HanpuMmep, COCTaBHOE BbI-
craseiBanue «2 x 2 =4 unu 3 x 3 = 10», IlepBoe nIpocToe BLICKA-
3bIBaHHe HCTHHHO (A = 1), a BTOpoe BHICKa3bIBaHMe JIOKHO (B =
0), ¢ DoMoWbX TaOJHIBI UCTHHHOCTH JIOTHYECKOTO CJIOXKEeHUSA
ompeaensieM, 4YTO JAHHOE COCTABHOE BBICKA3BIBAHME HCTHHHO.

Jlornueckoe oTpuunanue (uHBepcud). I[IpucoesiHEeHRe YacTH-
bl «He» K BBICKA3BIBAHUIO HA3BIBAETCSA Omepalueil JoTHYecKoro
OTPHIAHNA WUJIH HHBEPCHEH.

Jloruyeckoe oTpuLaHue (MHBEPCKUA) NofYyYaET U3 UCTNH-
HOrO BLICKA3blBAHWUS NOXHOE U, HAOGOPOT, N3 NOXHOIo —
WCTUHHOE.

BrickasbiBaHue «l[Ba YMHOMHUTH Ha ABa PABHO YETHIPEM» HC-
TUHHO, a BBICKa3bIBaHUe, 00pa3oBaHHOE C IIOMOIMILIO ONEPAllMH
JIOTUYECKOTO OTPHIIAHUA, «[Ba YMHOKUTH Ha ABa HE PABHO YeThHI-
peM» — JIOXKHO.

3anuiieM Teneph OIepanui JOTUYeCKOro OTPULIAHUA Ha
hopMaTBLHOM $S3bIKe anreGpbl Joruku. Omepanuio JOTHYECKOro
OTpHLAHUA (MHBEDPCHUIO) HAJ JIOTHYECKUM BHICKa3bIBAaHWEM A IIpH-
HATO oboznadaTk A. Onepanusa JIOrHYECKOTO OTPHUIAHUA, apry-
MEHTOM KOTOPOH ABJAETCHA JIOTHMUYEecKad lepeMeHHas A, 3aHuchl-
BaeTcsA chaexyloiei dbopmyroii:

A. ' (3.3)

3uadeHHte JIOTHYECKOH ollepalMid OTPHUIIAHHMA 3aJaeTCs C Io-
MOIIBIO TaBaIUIIBl UCTUHHOCTH (Tabn. 3.3). PesynabraToM omepa-
LMH JIOTHYECKOI'0 OTPHUAHUA ABIdeTca «uctuHa» (1), xorma ap-
FYMEHT INPUHUMAET 3HAUeHHE «JIoKb» (0), U 3HAUEHHE «JIOXKb»
(0), xorga apryMeHT NPHHMMAET 3HAaYeHHe «HcTHHa» (1).

Tabnuya 3.3. Tabnnua UCTUHHOCTU UHBEPCUN
(nornyeckoro oTpuuaHua)

A
0
1

O]l

HcTHHHOCTD BBICKA3BIBAHUA, 0OPA30BAHHOIO C IIOMOLIBIO OLe-
Panmuy JTOru4eCcKoro OTPHILAHUSA, MOYKHO JIETKO OIPESEeJUTh C II0-
MOIbI0 TaGANIBl UCTHHHOCTH. Hampumep, BhickassiBanue «llBa
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YMHOKUTH Ha []Ba He PaBHO UeThIpeM» JOMHO (A = 0), a monay4eH-
HOe M3 HErO B pe3yJbTaTe JOTIMUeCKOIro OTPHI@aHMA BBICKA3BIBA-
HHe «JIBa YMHOXMHTh Ha IBA paBHO YeTBIDeM» HCcTHHHO (1).

IIpakTnueckoe 3aganmne «Tadauuel HeTHHHOCTH». IloNy4uUTE
TalMuilbl HCTHHHOCTH ONepalHil AOruYecKoro yMHOMEHN s, JIOTH-
YEeCKOro CJOXKEHHS U JIOTHUECKOTr0 OTPHIAHUSA C UCIIOAB30BaHMEM
3JeKTPOHHBIX TabJuIl.

. A IMoayueHue TabGaul] HCTHHHOCTH oOlepanui
[ig] aﬁ:‘“ l 7™ JOrMYecKoro yMHOXKEHMA, JIOTHUEeCKOro
@ CIOKEHUA M JIOTHYECKOTO OTPHHAHUA
€ HCIIONb30BAHHEM JJIEKTPOHHBIX TAaOIHIL

1. Ha aucrte Jlucml co3gaThs 3aroTOBKY TabOJKI UCTUHHOCTH Oa-
30BBIX JIOTMUeCKUX omeparinit. Co3aaTh 3aroJI0BKH ¥ BBECTH B
croabusl A u B, E u F, ] 3Hauerusa JOoruyecKkux aprymMeHTOB, a
B cToab11bI C, (¢, J COOTBETCTBYIOIINE JOTHYECKHNE OTIeDAI[UH.

DIEeKTPOHHBIE TAOMRIL! 00MaNal0T BCTPOEHHBIMH JIOTUYECKH-
MU QyHKOuAMH. @PYHKNHA Jorndeckoro ymuoxenus H(imoruue-
cKOe 3HaveHuel;morudeckoe sHayeHue2;..) gaer snavenne TRUE
(1) Torza 1 TOJBKO TOTZA, KOTIA BCE JIOTHYECKNE ApIYMEHTHI HMe-
ot suavenune TRUE (1).

®yukuus gorudeckoro ciaoxkenunsa WJIH(normueckoe 3Haue-
Huel;moruueckoe 3Hayenuel;...) faet 3gauedne TRUE (1) Trorga u
TONBKO TOTHA, KOTEA XOTs 6bI OOWH JIOTHYEeCKHH apryMeHT MMeeT
snaugerue TRUE (1).

Pdypriusa amorudeckoro orpunasusa HE(normueckoe sHade-
"ue) naer sHauenue TRUE (1), xorga joruuyeckuil apryMesaT uMe-
eT suavenne FALSE (0) u, nHao6opor, 3aadvenne FALSE (0), xorza
Jorudeckuit aprymeHT nmeer 3HaueHue TRUE (1).

BBox sormuecknx (GyHKIHH ¢ HCIOJB30BAHHEM
aJeKTpoHHBIX Tabmuy Microsoft Excel

2. [lns BBOAA JornyecKuX GYHKIUA BOCIIONb30BATHCA KOMAaHAO0H
[Bcmaska- dynkyua...].
B noasuBmemcsa gumajgorosoM oOkKHe Macmep @yHryLl
(puc. 3.2) B packpmiBawlleMca cnucke Kame- zopuu BoIOpaTh
Jlozuveckue, a B OKHe Bblfepume QYHKYuo: — QYHKUIUIO.
IlenxHyTs o rHONKe [a.ee.

3. B gnanoroBoM okHe Apeymenmst QyrKyuu (puc. 3.3) B TeK-
CTOBEIX Iossx Jlozuueckoe snavenue 1 u Jlozuuweckoe 3naue-
Hue 2 BuIOpaTh UMeHa fiyeex, B KOTOPBIX XPaHATCH apryMeH-
TBl Jorudeckoil pyurmuu. leaxkHyTs no kHomke OK.
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BeeAMTE KPATKOE OMNCAHNE AENCTBHS, KOTODOE HYMHO Hatri
SBINONHATG, H HAKMNTE KHONKY "HafTH"

Kateropra: {lorn-eckme :J

Vnor 1;normeckoe_: 23u)
IposepseT, 8Ce /M APryMerT HiSroT 3navemie MCTIHA, n sozepaulssT
3HauHME MCTIHA, ECIM METHMID! BCB ADTYNEHTSL

CrponKa N0 3Toi dyrkiann ok | omeno |

Puc. 3.2. Boitop nornyeckoi dyHkunn

APrymMeHTbl GyHKLA
0 s B

i " Rorweckoe_suauerve! RN <] ~ NOXb ;

[ Porwieckce_sHauetmez (B2 Al=nowe . |
Ll - : b g e e : .

. ) n IO¥L
[POBERSIBT, BCE 1 SRFYMEHTE! UMeOT SHEerne MCTVHA, M BO3BPalLasT sHavpie UCTHHA, euw uthesm ote . ’
apryvensl,

florwueckoe 3nauemsel: normdeckoe snavemiel; ormeckoe sHavenneZ;,.. 0T 1 20 30
: FPOBEPSIEMLIX YENOB, KOTODbIE MOIYT MPHIMIATD SHAUEHSIE ME0
. MCTHHA, 160 SIOXD - DHM MOrYT BbiTh ROTHMBTKYIMH BHAYGHRMY,
. MACCHBSI AN CCBINKSIH.

] 'n. 3700 dyrtin Sa;aﬂame:DO)Kb ’ OK l . rers ‘

Puc. 3.3. BRog apryMmeHToB norm4eckon GyHkumm

B snextporubix Tabaunax OpenOffice.org Calc pyukumna noru-
YecKoro ymHoxxeHusa obosHadaercss AND(), dyHKIuA Joruyeckoro
caoxennsa OR() m dbyuxnus mormueckoro orpunianusa NOT().

W .
Beox Joruueckux ¢yHKIMH ¢ MCHOJB30BAHHEM
BEH, saexrponmsix Ta6mami OpenOffice.org Calc

2. Ins BBOZA JIOTUYECKUX (PYHKIME BOCIONb30BATLCA KOMAHIOMH
[Bemasume-Pynkyua...].
B nmosBuBmemcs auanoroom okHe Macmep:@ynrxyuu B pac-
KpbiBawinemcsa cnucke Kamezopus BuIOpaTs Jlozuueckue, a B

okHe PynKyus — HYXHYIO pyHkuuio (puc. 3.4). lleaxnyTh
no KHonke Jaaee.
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MacTep: GyHKLVA i N xJ
Dy ‘ Crpyxtypa | Pesynerar @Y*Nlml
Hareropus AND
Pert AECH»:‘ ‘
AND( Slonuueckon SHauBse 1; NIorueckoe 3Havenus 2; ... )
ALSE Bo3spaiilast sHavere UCTVHA, 80 BCe FRryMEHTS! COOTBSTICTENOT
1 3nauelao UCTVHS,
INOT
IOR
TRUE
Dopmyna o PagysmTar m:sao
= &
™
I wacoe Crpaexa ] OwmeHa l <« HaRag ' Hanee >> I OK l

Puc. 3.4. BeiGop nornyeckon QyHKUnm

3. B guanorosom okue Macmep: PYHKYUU 8 MEKCMOBLIX TOJAX
Jozuvwecroe 3nauenue 1 u Jozuyeckoe 3nHauenue 2 puibparh
MMeHA AYEeeK, B KOTOPBIX XPaHATCA apryMeHTHl JIOTHUYeCKO#
dysknun (puc. 3.5). llenxkuyrs mo kHomke OK.

MacTep: OyHKLM

o ek g «,,v B g
Oymapi Crpyrrypa ‘ . &ND . Pesynetat dyHdum Fm—«b o
LipyTyna BOSEPELIIET FHausHR MCTVHA, SCM 808 APMYMBHTL! COOTEBTCTENOT .
® A2
® B2 Sigrwackos mavervs 1(06ssaronhest)

FOrMuec s 3HaueHa 1, NorMueckos sHavsHwe 2, .. o1 1 40 30 .
MROEEIARMLY, YOO, KOTODES MOMYT uMeTe 3Haverie bo UCTYMA, b, .

Norveckoe sHavee 1 f |A2 ;E%‘J

Sorweeckne mauees 4 & I ) >}
SopHyna Pesynorar F'I—J)«b

™ Maccue

cwes | _ows | .| .o |[TE ]

Puc. 3.5. Beog apryMeHTOB JIOrM4eCckon GyHKUNK
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T i
= &@ Coxpanenue (ajiiyia 3J1eKTPOHHBIX TAGJIMIL

4. TTocne BBOZA apryMeHTOB GYHKIUH U #X QPOPMYJ Ha JIUCTE 110~
aBATCA TabJUIBI HCTHHHOCTH TPeX 6a30BbBIX JOTrHYeCKUX QyH-
Kuuit (puc. 3.6).

e =100

x
HH. D NE

-2 log.xls - OpenOffice.org Calc : ;
Mnfmmwwmwcwnmmmm
BB F ESA VLD OB

E- ]

) o P ~lhe I mKu-= zz;@nﬁ-a:x H
2 | w E = [=anD(e2;82) }
B8 [ T1 bl E 1T F 1 & |H]J Vi
1 KoHBIoHK wa DussoHkyna VIHsepcvm
By o 0 0 NOXb 0 UCTWUHA
3 0 1 J'IO)Kb 0 1 UCTUHA 1 NnoXb
4, 1 0 noXxs 1 0 UCTUHA
5. 1 1 UCTUHA 1 1 WCTUHA i
W]l » M\ normeckve onepaun £ T wensiocty f USCHAE 4
fier 1] 4 [Pagebivie Jiormuenos onepapw [100% |- fradal = [ ] CymmamlONE

Puc. 3.6. Tabnuubl NCTUHHOCTU BA30BbLIX TOTNYECKNX QYHKUMA
8 3ASKTPOHHLIX Tabnuyax

5. Hepeumenosars auct Jucml B Jozureckue onepauuu.
CoxpaHHUTE B 2JeKTpoHHBIX Tabaumax Microsoft Excel wmim
OpenOffice.org Calc daiin log.xls B yausepcanbHoM dopMmare.
Coxpanute B ajexTpoHHmx TaGaunax OpenOffice.org Calc
taitn 10g.0ds B cobcTBeHHEOM ¢GopmarTe.

ROHTpOJILi{BIG BOIIPOCHI

1. [epeuucaure CBA3KH B COCTABHBIX BBICKA3LIBAHMAX, SHAKH JOrHde-
CKUX onepaluil u QYHKUHNN B 2JICKTPOHHHIX TaOMUIAX, Deau3yIoLine
JIOTHYeCKUe ollepali¥ YMHOMKEHHA, CJA0KEeHHA U OTPHIIAHUA.

3.4. OnpepgenuTs, IPH KaKUX 3HAUYERHAX UYHCJIA X IPEJHKAT IEePBOTO IO-
paaka me ((x > 8) nau (x < —3)) nprMeT aHaAUeHNe:
a) JIOKb;
6) HcTHHA.
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3.5. N306pasnuTs B 1eKapTOBOM NPAMOYIOJbHOM CHUCTEMe KOODIMHAT 06-
JIacThb, B KOTOPOH X TOJBKO B KOTOPO# MCTUHEH [IPeIUKAT BTOPOro Ho-
pagka (x| < D u (y| < 1).

Windows-CD 35~

3.1. B sneKTpoHHBIX Tabaunax BHINOJHHUTEL IpaKTHYe- “ "?A
| (=

croe 3aganue «TabauKBl HICTUHHOCTH ».
\informatika10\logic\log.*

3.2.2. Jlornyeckune BbipaxeHus

Jloruueckue BhIpaxkeHua. Kaxnoe cocraBHOe BhICKa3bIBAHUE
MOXKHO BBIDASHTE B BUZE PODPMYJIBLI (JIOTHYECKOI'0 BEIDAXKEHU), B
KOTOPYIO BOHAYT JOIrWYeCcKue IepeMeHHBble, 0603HaYalolIue BbI-
CKa3bIBAaHUA, U 3HAKU JIOTHYECKHX OIepalui.

Jns 3amycu COCTAaBHBIX BBICKA3LIBAHMIH B BHUAE JIOTHUYECKHX
BBIpaXKeHH Ha GopManbHOM #A3BIKE (A3BIKE ajareOphbl JIOTHKH) B
COCTABHOM BBICKA3bIBAHMM HYXXHOQ BLIJEJHUTHL IIPOCTHIE BHICKA3LI-
BAHUS U JIOTMYECKNE CBA3YW MEKIY HHUMH.

3anumem B GopMe JIOTMYECKOro BHIDAXKEHUS COCTABHOE BHI-
crKagpiBaHMe «(2 x 2 = 5w 2 x 2 = 4) u (2 x 2 = 5 unu
2 x 2 # 4)». IIpoaranuanpyeM cocTaBHOe BhICKasdkIiBaHHe. OHO CO-
JlePsKUT ABA NMPOCTHIX BBICKA3LIBAHUA:

A = {2 x 2 = 5} — noxuo (0);
B ={2 x 2 = 4} — wucrunno (1).

Tenepr He0OXOQUMO 3anucaTh BLICKA3LIBaHME B (hopMe JIOTH-
YeCKOro BHIDQXKeHUS C YUeTOM IIOCIef0BaTeNbHOCTH BHIIIOJIHEHHA
JIOTUYECKUX oIeparui.

Mpw BRINONHEHWN IOTMYECKNX ONepaunii onpeaenex cne-
OYIOWNiA NOPAAOK UX BbINOMHEHWS: MHBEPCUA, KOHBLIOHK-
uYs, AMSBIOHKUWA.

Jia M3MeHeHUs yKA3AHHOrO NOPAJKA MOTYT MCIIOIL30BATHCA
CKOOKH: L
(Av B) & (A v B).
VICTHHHOCTD MM JIOXHOCTH COCTABHBIX BBICKA3BIBAHMH MOXHO
onpezeasTs (OPMalIbHO, PYKOBOACTBYACE 3aKOHAMHU airedpsl Jio-
MKH, He 00paliasich K CMBICJIOBOMY COLEP}KaHHIO BRICKA3EIBAHUM.
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IIpakTHueckoe 3ananue «OmpeneseHHe HCTHHHOCTH JIOTHYe-
ckxoro Boipaxenusa». OnpesesnTs UCTHHHOCTD JOTUYECKOTO BhIpa-
seenus (A v B) & (A v B) ¢ ncnoap3oBaHueM TabJIMI HCTUHHOCTH
6a30BBIX JIOTHYECKHX OMepamuid M ¢ HCIOJb30BAHHEM IIPOTpam-
MHOTO KAalBKYNATODA.

IMoxcTaBuUM B JOTMYECKOE BHIDAMKEHHE 3HAYEHUS JOTHUECKHX
[epeMeHHbIX ¥, UCIONb3YA TaGIUIBl UCTUHHOCTY 0a30BBIX JIOTH-

YyeCKHuX onepangﬁ, HOJYYNM 3HAUESHHE JIOTHYECKOI'QO BhIPaKeHNUA.
(AvB)& (AvB) = (Ov1) & (1v0) = 1&1 = 1.

Onpene.nelme HCTHMHHOCTH JIOTMYECKOro BbIDaJKeHHA
¢ MCHOJB30BAHHUEM KOMIIBIOTEPHOro KaAJBKYIATOPA

1. 3anycTuTs KOMIBIOTEPHEIH KansKkyaaTop NumLock Calculator.

2. YeranoBuTh YZXOOHBIH BUA KajabKyJdaTopa KoMmaHAo#l [Bud
Kaavkyasmopa-IIpozpammucmexuil].

3. BeecTH J1oruyecKoe BBIDAXKEHHE, TIOLCTABUB B HEr0 3HAYCHHA
JOTHYECKUX IePEMEeHHBIX.

4. HaxxaTb Ha KaaBparype Kiasumy {Enter}, nojsyuum 3HaueHHe
JIOTHYECKOTO BBIpaskeHHA (pHUC. 3.7), KOTOPOE COBIAZAET CO
3HAYeHWEM, BBIUHCIEHHBIM C HCIIOJIB30BaHMEM TaOAMI[ UCTHH-
HOCTH.

=] NumLock Calculator
Dsc A ' . L
[@oriyand (1 oroy =1

08| -{8 wl-lf

ML

lo.
=
L
[

(=
=
B
]

FEnnnnE:
ZE R E e

Puc. 3.7. OnpeaeneHne NCTUHHOCTM OMMHECKOr0 BblPaXeHUs
€ MCNOAb30BaHWEM KanbKynsTopa

+

ITocTpoerne TabauMH MCTHHHOCTH JIOTHYECKMX BbIPAaKeHMIl.
Ias kaxa0ro JJOrHYeCKOro BEIPAYKEHUS MOMKHO ITIOCTPOUTE Tabin-
Oy WCTHHHOCTH, KOTOpas OIpPEeAesieT er0 UCTUHHOCTD WU JIONK-
HOCTb IIDH BCeX BO3MOXMXHBIX KOMOMHALMAX WCXOLHLIX 3HaYEeHH
JOTHUYECKHUX I[IepeMEeHHLIX.

ITpu mocTpoeHwH TaGaKI MCTUHHOCTH I[eJeco00pa3HO PYKO-
BOJCTBOBATHCA OIIPEHENeHHON IOCaeA0BaTe/ILHOCTRIO AeHCTBHI.
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Bo-mtepBRIX, HEOOXOANMO ONpEREeIUTh KOJMYECTBO CTPOK B
Tabinlle UCTHHHOCTH, KOTOPOE PABHO KOJUYECTBY BO3MOXKHBIX
KOMOMHAN UK 3HaUEeHUH JIOTMYECKHMX IIepeMEeHHBIX, BXOASAIIMX B
Joruyeckoe BoIpaxKeHWe. Ecan KoaMYeCTBO JOTHUYECKNX MEPEMeH-
HBIX 1, TO:

Konnuectso ctpox = 27,

B Hamem cayyae Jorudeckoe BHIpa)kesue (A v B) & (A v B)
uMeeT [OBe NepeMeHHble U, CJIeA0BaTeNbHO, KOJUYECTBO CTPOK B
rabauile MCTUHHOCTH JOJKHO OBITH PABHO:

Koauuectso crpok = 2" = 22 = 4.

Bo-BTOpEIX, HEOOXOAUMO ONPEIENNTh KOJUIECTBO CTOIOIIOB B
Tabiuile MCTUHHOCTH, KOTOPOE PABHO KOJHUHUECTBY JOTMUYECKUX
IepeMeHHbBIX TIJIOC KOJWYECTBO JIOTMYECKHNX ollepanuii (Ipu xe-
JIAHUHU MOYKHO COKPATUTH KOJHUUECTBO CTOJOIOB, OOBEAUMHUB He-
CKOJILKO JIOTHUYECKHMX Olepaiuii B 0QHOM cT0J01e). B Hamem ciay-
yae KOJNHMYECTBO IIepeMeHHBIX paBHO [OBYM, a KOJHYECTBO
JIOTUYECKUX ONepaluii paBHO NATU, T. €. KOJHUIECTBO CTOJIOLOB
TabiuNbl UCTUHHOCTH DPABHO:

Konwmuectso crosbmor = 2 + 5 = 7.

B-TpeTbrx, HEOOXOOMMO MHOCTPOHUTH TabJIUIy HCTHHHOCTH C
VKa3aHHEBIM KOJHUYECTBOM CTPOK W CTOJOLOB, 0003HAYUTH CTOJO-
16l 1 BHECTH BCE BOSMOXKHBIe HAGODHI 3HAUEHUH JOTHYECKUX IIe-
peMenubix. Habophl BXOAHLIX IepeMeHHbBIX, BO M30eKaHMe OLIK-
00K, PeKOMEHAYIOT BBOIUTH CJAEXYIOIINM 00pa3oM:

1) pasgenuTs cTondel 3HAYEHH MepBO MTepeMeHHOH 1onoaaM U
3aTIOJIHUTL BEPXHIOK YacTb KOJOHKH HYJIAMM, & HIMKHIQH0 —
eMHEIIaMH;

2) pasgennTs cTonbell 3HaYeHHII BTOPOH IlepeMeHHOI HA UeTHI-
pe YacTH H 3aIOJHMTH UETBEPTH UYEePeAYIUIMMHUCA I'DYIIaMUA
HyJel U eIWHUI, HAUYMHAA C TPYINBLI HYJIe;

3) upogoakaTh AeJeHHe CI0J010B 3HAUYeHNUN MOCAEAYIOIHX ITe-
pemMenHbIX Ha 8, 16 u 1. 1. yacTell ¥ 3allOJIHEHHE UX Ipylna-
MM HyJel Ma¥ eIUHNIL L0 TeX [Mop, IIOKa rpynuna Hymei (egu-
HUIL) He OyIeT COCTOATh M3 OJHOIO CHMBOJA.

B-ueTBepThIX, HEOOX0AMMO 3AMIOJAHUTH TaOJIUIY HCTHHHOCTH
1o croabnaM, BBIIONHAA 6a3oBble JOIMYECKHE OIepanuy B HeoO-
XOAUMOH ITOCJAeTOBATEJLHOCTH U B COOTBETCTBHH C UX TabIuIIaMu
HCTUHHOCTY. Temeps MBI MOMKeM OIIpeAeJUTh 3HadeHue Joryue-
CKOIl GyHKIMHU AJA J060ro mabopa 3HAUYEeHUH JOTMYECKHUX IIepe-
MEHHBIX.

HocTpouM TAGAHIY HCTHHHOCTH LJIA DACCMOTPEHHOIQ JIOrd-
YeCKOT'o BhuIpaskeHud (rabua. 3.4).
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Tabmuya 3.4, Tabnuua MCTMHHOCTM NOrMY4ECKOTO BbIPaXeHWs

(AvB)&(A v B)
A B AvB A B AvB (Av B)&(Av B)
0 0 0 1 1 1 0
0 1 1 1 0 1 1
1 0 1 0 1 1 1
1 1 1 0 0 0 0]

3aganue «Tabauua HCTUHHOCTH JTOTHYECKOTO BBHIPANKEHHA?.
Omna norugeckoro BeIpakeHnda A & (B v B& C) TIOCTPOUTEL TalJIu-
Iy UCTHHHOCTH.

KosnuecTBe OrMYeckux nepeMeHHBIX PABHO TPEM, CIeA0Ba-
TEJILHO, KOJUYECTBO CTPOK B TabJIMIe HCTHHHOCTH LOJIMKHO OBITh:

KosxnuecTBo cTpok = 27 = 23 = 8,

KonudecTBo Jormueckux onepan;m‘/i PaBHO IIATH, CJIE€TOBATEb-
HC, KOJHUYECTBO CTOJIGLIOB B TabJHMIIe UCTUHHOCTH HOJIKHO OBITH:

KonuuecTBo cronbmos = 3 + 5 = 8.
TTocrpoum Tabinunmy mctTuHHOCTH (Taba. 3.5).

Tabnaya 3.5. Ta6 |rz ;)cm JIOrMYECKOro BblpaXKeHuns

ua UCTNHY
&(BvB &C

ol

B Bv(B&C) | A&(BvB&O)

1

mlalalaloclo|loc|lo|»
al=lo|lo|=l=|o|0o|m
s |lo|=|lol=|lol=]o|o
olo|=x|=m|lo|lo]l=]=]|m
ofl=a|lol=|lo|=]ol—=]|ol
olo|lo|=|ol|olo|=|w

0
0
0
0
1
0
1
1

= = | O|=m ==

PasHOCHAbHBIE JIOTHYEeCKHe BhIpakeHUus. JloruyeckKue BuIpa-
JKeHUS, ¥ KOTOPBIX TabJHIbI HCTUHHOCTH COBIIAZAIOT, HABLIBAIOT-
Cs1 PAaBHOCHJBHBIMH. [[1a 0603HaYeHusA PaBHOCHJIBHEIX JIOTHYE-
CKHMX BBIPA’KEHHUI HCIOJBL3YETCA 3HAK «=»,

3ananue «PaBHOCHIIBHOCTL JIOTMYECKHX BhIpaskeHMit». [o-
Kas3aThb, YTO JOrHYEeCKHKe BoipaxkeHnd A&B 1 AvB paBHOCHIBEBI.

ITocTpouM cHavana TabaMIly UCTMHHOCTH IS JIOTHYECKOIO
BBIpaKeHUA A&B (tabu. 3.6).
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Tabnyya 3.6. Tabnuua NCTUHHOCTU NOrMYECcKOro BhipaxeHus A & B

A B A B A&B
0 0 1 1 1
0 1 1 0 0
1 0 0 1 0
1 1 0 0

ITocTpoum Tenepb TAGNUILY HCTHUHHOCTH AJSE JOTHUECKOTO BbI-
Paxenua AvB (rabn. 3.7).

Tabnuya 3.7. Tabnnua UCTUHHOCTY NOTMYECKOrO BoipaxXeHnsa AvB

A B AvB AvB
0 0 0 1
0 1 1 0
1 0 1 0
1 1 1 0

Tabmuiter HCTUHHOCTH COBIIAJAIOT, CJAEHOBATENBHO, JIOTHUE-
CKUe BLIpAYKEHUS DPABHOCHJILHLI:

A&B = AVB.
KOHTPOJLHEIE BOIPOCHI

1. Yro coneprxar Tabannsl HICTHHHOCTH ¥ KAKOB IOPAJOK X HoCTpoeHnA?
2. Kakue joruyeckye BLIPDAXKEHUA HABBIBAIOTCH PABHOCHIbLHEIMU Y
,«’:-??\
5 3
= ARy

3 2& a

3.6. Bamucares cocTaBHOE BHICKA3bIBaHKE «(2 x 2 =4 1 3 x 8 = 9) mim
(2x2=4u3x3=9) B dopme Jorndeckoro BolpakeHus, Onpene-
JUTHL er0 UCTUHHOCTD.

3.7. MoraszaTs, HCNOAL3YA TAGINIIEI HCTHHHOCTH, UTO JOTHYECKHEe BhIpa-
xKeuua Av Bu A& B paBHOCHIBHBI.
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KoMmnbloTepHBIi fipaKTHEYM

Windows-CD 2%~

3.2. C ucnonb30BaHUEM NIPOrPAMMHOIOC KaJdbKYJNATOpA OIIpeje- E :
JUTHE UCTHHHOCTH COCTABHOI'O BBICKA3bBIBAHUA (CM. 3ajga- 5\
Hue 3.6). ¥

3.3. B 3/1eKTPOHHBIX TabJMIIaX MOCTPOUTE Ta0MHULY MC- un NS 523
THHHOCTH JIOTHUECKHX BHIDAXKEHUNR %ﬁ é; :

(AvB)& (AvB)uA&(Bv B&UQ). | (B
linformatika10\logic\log.*

3.4. B 37IeKTPOHHBIX TabAUIAX JOKA3ATL C HCIIOJbB30BA- N s
HueM TabauL MCTHHHOCTH PABHOCHIBHOCTD BbIpa- Hl T
smernii (Av BvC)& (Av BvC)u (B & A & C). ==

\informatika10\logic\log.*

3.2.3. Jlornueckue GyHKUMN

JIio6oe joruueckoe BBEIDAYKEHHME MOXKHO PACCMATPHBATH KaK
noruvyeckylo ¢yekmuio F(X,, X,,... X)), apryMeHTaMi KOTODOX
ABNAIOTCA JOrmuecKue nepemenunle X,, X,,... X . Cama ¢ynk-
OHA ¥ apTyMEHThI MOT'YT IPMHUMATE TOJBKO ABa PasJMUHBIX 3HA-
yeHuA: «ucTuHa» (1) u «aoxb» (0).

Kamxpgaa morunvyeckas GyHKIUA ABYX apPTYMEHTOB MMEET ue-
ThHIPE BO3MOXKHBIX 3HadYeHudA. Kaxkgoe suaueHue GyHKIUM Hecer 1
6uT uHGQOPMAIIMHU, TaK KaK MoxxeT OpITh aubo 0, 1ubo 1. Cnenopa-
TeJNbHO, KaXaad GyHKONA HeceT 4 Omra ugdopMaunu U no gop-
myse (2.1) MOXXHO OIpPedeiHTbh, KaKOoe KOJIMUECTBO PAa3IHMYHLIX
JOoTHUYeCKUX (QYHKIIUHA OBYX apryMEHTOB MOXKET CYIIeCTBOBATL:

N = 27 = 24 = 186.
Taxum obpasom, cymiecTByeT 16 pasiHMUHBIX JOTHYECKHX

(OYHRIWE ABYX apryMeHTOB, KQOHAAA U3 KOTOPBLIX 3aJaeTcs cobeT-
BeHHOH Tabiuiueil mcruHHOCTH (Tabma. 3.8).

Tabnuya 3.8. Tabnuubl UCTUHHOCTU AOTUYECKUX PYHKUUIA BBYX apryMeHTos

:epg;l Noruueckue dpyHkumm

A| B |FI|FR|FF Rl FsiFrlFe|Fo | Fio| FuulFio|Fia| Fial| Fis| Fig
0 cjo|jofofOof0} O 011 1 1 1 1 1 1 1
0 1 oj0jojoj1tt ) 1|11(0| O 0 0 1 1 1 1
1 c|OojO|1}1|OfO]1[1]{0O] O 1 1 0 0 1 1
1 1 o|lt|{ott1|oft1(|(Cf1]O 1 0 1 0 1 0 1
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Jlerko 3ameTHTBh, uTO Joruuveckasa ¢GyHxkuma F, saBiserca
yHKLMEH JOTHYECKOTO YMHOXEHHSR, Fg — (GVHKOuen Jorude-
CKOTO ciaoKeHud, F 3 — QyHKIMeH JOrHYeCcKOro OTPULIAHUA AN
aprymenTa A ¥ F|;| — QyHKIMEH JOrHUeCcKoro OTpULAHUSA LJist ap-
rymenTa B.

B o6nigeHHON M HayuHON Deur KpoMe 0A30BBIX JOTHYECKHX
CBA30K «M», «WJIU», «HE» HCIOJB3YIOTCA H HEKOTOpPHIe Apyrue:
«€CJU... TO ...», «TOTHA... U TOJILKO TOTA&, Korjga ...» ¥ aAp. Heko-
TOpEIe K3 HNX MMEIOT CBO€ Ha3BaHMe M CBOIl CHMBOJI, I UM COOT-
BeTCTBYIOT ONpeJiefleHHEIEe JIOTHYeCKNe (QYHKIIUH,

Jlornueckoe ciregosanue (HMmIuMKanusg). Jloruueckoe cjieno-
BaHUe (UMIIVKAnNUs) o0pasyeTcsa coefMHEeHNEM ABYX BHICKAa3bIBa-
HUI B OZHO C IOMOINbIO 000POTa PEUYM «ECJU ..., TO ...».

Jlorndeckas onepanuda HMIOJIUKaIXAM «ecaud A, To B» o6o-
3HadaeTcs A — B U BBIpa)KaeTcs ¢ IOMOHIBIO JOTHYECKOH GyHK-
uun F,,, Koropas 3afaeTcs COOTBETCTBYIOIIEH Tabauledl MCTUH-
HocTu (Tabua. 3.9).

Tabma 3.9. Tabnuua UCTUHHOCTU NOFNYECcKON PYHKLUU «MMNANKAL NS »

F|4=A—-)B

-_ O | = | =

—={=]lOolo| >
—Lo—lom

CocTtaBHOe BbICKa3blBaHWe, 0O6Pa30BaHHOE C MOMOLLbLIO
onepauMn norv4eckoro cnepoBaHmsa (MMNAMKauum),
NOXHO TOrAa v TONbKO TOraa, Koraa na MCTUHHOW MoChIf-
kK (NepBOro BLICKA3bLIBAHWA) CAEAyEeT NOXHbIA BbIBOA,
(BTOpOE BbiCKa3biBaHue).

Hanpumep, BbicKaapiBaHue «Ecam umenao geaurcda Ha 10, To
OHO AeJUTCH HA D» HCTHHHO, TAK KAK MCTHUHHBI M IeDBOE BhICKA-
3pIBaume (MOCBHLIKA), ¥ BTOPOE BBICKA3BIBAHUE (BBIBOL).

Brickassiauue «Eciau uncio geautces Ha 10, To OHO JenmTces
Ha 3» JIOKHO, TaK KaK U3 UCTUHHOM ITOCHIIKY AejaeTcsa JIOKHBIN
BBIBOJI.

OgHaKo onepanusa JOFMUYECKOro CJAeJ0BAHNA HECKOJBKO OTJIU-
yaeTca OT OBLIYHOIO NOHMMAHUA CAOBA «Cjaelyers. Kcau mepsoe
BBICKA3bIBaHME (IIOCHLIKA) JIOXKHO, TO BHE 3aBHCHUMOCTH OT UCTHUH-
HOCTH HJIM JIOXXHOCTH BTOPOrO BLICKA3bIBAHUA (BBIBOJA) COCTAaB-
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HOe BBICKA3bIBAHHE MCTUHHO. JTO MOYKHO TIOHUMATH TAKUM oOpa-
30M, YTO H3 HEBEPHOM MOCHLIJIKHM MOXKeT CJIeA0BATL YTO YIOLHO.

B anre6pe NOTHKH BCe JOorudyecKkrue PyHKIUM MOTYT OBITH BhHI-
paXXeHbI IyTeM JOIHYECKHX Npeobpa3oBaHuil uepead Tpyu 6a3oBuIe!
JIOTUYECKOe YMHOXKEHMeE, JOTHUEeCKoe CI0XeHNEe M JOrHYecKoe OT-
puLlaHHe,

IIpakTuueckoe 3axanue «Pyrknua uMnamkanum». Bripa-
auTh QyHKIMI0 UMIIRKanuu F,, yepes 6asoBble Jorudeckue QpyH-
knuu. J[oxasaTb MeTOAOM cpaBHeHMd Tabauil MCTHHHOCTH, 4YTO
(DYHKIMA HMIVIMKALMY DABHOCHUJIBHA JIOTHYECKOMY BBIDAXKEHUIO
A v B. ITocTpouTts Ta6aHITy HCTUHHOCTH GYHKIIUN UMIIINKAIIUY B
3JIEKTPOHHBIX TabauIax.

ITocTpouM TaGJHIy MCTUHHOCTH JIOTMYECKOI'O BBIPAXKeHUSA

A v B (tabx. 3.10).

Ta6auya 3.10. Tabanua UCTUHHOCTU TIOrMYECKOTO BbipaxeHua Av B

A B AvB

—~|=|o|o
- |lo|=|o

olol=]|=|nt
—lo|={a]<

Tabauupl HCTUHHOCTHM (QYHKIMKM uMIiaukanuu F,, (cm.
Taba. 3.9) 1 Joruyeckoro BeIpaxkeHus A v B (cm. Taba. 3.10) cos-
nmajamoT, 4To U TpeboBaJloch AOKAa3aTh.

= T
[”  IToxydenue TabGauubl HCTHHHOCTH (DYHKIUM
s {==] MMILTHEAIMH
1. B assekTpoHHBIX Tabamuilax co3ZaTh 3aroTOBKY TabiauIubl wMc-
TUHHOCTH PYBEKNMU UMIIJIUKAILAN: CO31aTh 3aT'0JIOBKM U BBEC-
TH B cTOJIOILI A M B 3HaueHHs JIOTHYEeCKHX apryMeHTOB.

2. B crosnbue BBIPA3UTE JIOrMUeCKylo PyHKIUIO F,, = A v B uepes
Joruyeckue GYHKIHM 3JeKTPOHHBIX Tabaurn Microsoft Excel
=NJIN(HE(A2);B2) (8 OpenOffice.org Calc =OR(NOT(A2);B2).

Jlornueckoe paBeHCTBO (3KBHBAJEHTHOCTH). Jlormueckoe pa-
BEHCTBO (KBUBAJIEHTHOCTDL) 00pasyeTcs cOeguHEeHUeM LBYX BbI-
CKa3BIBaHM# B OJHO C IIOMOLIELIO 000POTA PEeYH «... TOTOA ¥ TOJb-
KO Torja, KOTaa ...».

JlornuecKada omepalusa 3KBUBANIEHTHOCTH «A 3KBHBAJIEHTHO
B» obGosmauaercsa A~B M BhIpa)kaeTcd C IOMOIIBLI0 JIOTHYECKOH
¢bysrnuu F,;, KOTOpas 3aflaeTCA COOTBETCTBYIOWIEH Tabiauieit
ucrunHocTH (Tabm. 3.11).
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Tabnuuya 3.11. Tabnuua NCTUHHOCTH TIOTUYECKON PYHKUMK

3KBUBANIEHTHOCTH
A B Fo= A-B
0 0 1
0 1 0
1 0 0
1 1 1

CocTaBHOe BbicKa3blBaHVe, 06pa30BaHHOE C MOMOLLbIO
NOTUYECKON onepaunum 3KBMBANEHTHOCTHU, UCTUHHO TOr-
[a v Tonbko Toraa, korga oba BbicKasblBAHWA 0AHOBPE-
MEeHHQ NUBQ NOXHbL, NMOO UCTUHHEL,

PacemoTpum, HanpuMmep, ABa BhICKasbiBaHWUA: A = «Kommbio-
Tep MOJKET IIPOM3BOIUTEL BRIYUCIEHUST» U B = «KoMmObioTep BRJIIO-
yeH». CocTaBHOE BBICKA3BIBAHME, NIOJYUYEHHOE C [IOMOIIBIO ONepa-
LV 9KBUBAJEHTHOCTH, HCTUHHO, KOrga o6a BBHICKa3bIBAHUS JHOO
HMCTHHHBI, JUO0 JIOKHBI:

«KoMIpioTep MOMKET IPOU3BOJUTH BHIYHMCIEHHA TOTAA U TO-
JBKO TOTZAa, KOTZa KOMIILIOTED BHKJIIOUEH».

«KoMneooTep He MOXeT NPOU3BOLUTH BBIYNCJIEHMS TOTAA H
TOJBLKO TOI'ZA, KOI'ZA KOMIILIOTED He BKJIOUYEHS».

CocTaBHOe BBICKA3bIBaHWE, MOJyYeHHOE C IIOMOIIBIO OIepa-
¥ SKBUBAJEHTHOCTH, JIOXKHO, KOI'ZTa OJHO BHICKABLIBAHUE HC-
TUHHO, a APYroe JIOMKHO:

«KoMuboTep MOXKeT IIPOM3BOAUTE BLIYUCJAEHUS TOTAA M TO-
JBKO TOIZa, KOTZA KOMIBIOTED HE BKJIOUEH».

«KomnproTep He MOXKeT IIPOU3BOAUTH BBHIUHCJIEHUSA TOTHA H
TOJILKO TOTZA, KOTJAa KOMIIBIOTED BKJIOYEH».

IIpakTnueckoe 3aganue «DYyHKIHA IKBHUBAJEHTHOCTH». BbI-
pPasuTh PYHKIMIO SKBHBaJeHTHOCTH F,, depe3 06asoBble JOTHYe-
CcKHe QyHKIUU. [JoKa3aTh METOLOM CPaBHEHUs TaGIUI[ UCTHUHHO-
CTH, YTO (PYHKUUA IKBUBAJIEHTHOCTH PABHOCUJIbHA JIOTMUECKOMY
BripaskeHuIo (A & B) v (A & B). IToeTtpouTs TaOJAHUIy UCTUHHOCTH
GYHKIUA 3KBUBAJEHTHOCTH B 3JIEKTPOHHBIX Tabiamilax.

IHoctpoum Tabauuy HCTHUHHOCTH JOTHYECKOr0 BBIDAMKEHUS

(A& B) v (A & B) (tabn. 3.12).

Tabnuuya 3.12. Tabnnua MCTUHHOCTHU JIOTUHECKOrO BbIPAXEHUs
(A& B)v (A& B)

A B A B A& B A& B (A&B) v (A&B)
0 0 1 1 1 0 1
0 1 1 0 0 0 0
1 0 0 1 0 0 0
1 1 0 0 0 1 1
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Tabnaubl HCTHHHOCTH QYHKIWH 3IKBUBaleHTHocTH I,

(eMm. Ta6m. 3.11) 1 MOrMYeCKOTO BHIPAKEHUS (A & B) v (A & B)
(CM. Ta611 3 12) coBmagaioT, YTO ¥ TPebOBAIOCH AOKA3ATH.

' Ioayuenue TaGIAMLBI HCTHHHOCTH (PYHKIHHA
9KBHMBAJIEHTHOCTH

1. B oneKTpoHHBIX TabaHLlaX CO3LAThH 3aTOTOBKY TabJMIl MCTHH-
HOCTH (PYHKIWM 9KBHBAJIEHTHOCTH: CO3JAaTh 3ar0JIOBKHU U BBe-
¢t B cToabiel A n B 3HAaYeHUS JIOTHUYECKHUX APTYMEHTOB.

2. B crosbue BhIDa3UThL JIOTHYECKYI0 (PYHKIMIO
F,= (A4 & B) v (A & B) uepes jgorudeckue QyHKIIUU 3JIEKT-
pounsix Tabawuy Microsoft Excel =MJIN(M(HE(A2);HE(B2));
H(A2;B2)) (8 OpenOffice.org Calc =OR(AND(NOT(A2);NOT(B2);
AND(A2;B2)).

KonTpoasHsie BOMPOCHI

1. Kaxoe Ko1uuecTBO JOrHYeCKHX QYHKIMI JBYX apryMEHTOB CYIIeCTBY-
et u nouemMy?

2. Kakuye HasBaHUs JIOTHYecKHX QYHKINI ABYX apryMeHTOB BEI 3Haete?

3. Kaxoe cymecTsyer KOJINYECTBO JOTHYECKHX QPYHKIMI TPEX apryMeHTOB?

3.8. ToxasaTh C HCIOAb30BAHHEM Taﬁmm HCTHHHOCTH [IPAaBUABHOCTE Bbi-
Pa*KeHHMdA JIOTMYeCKHX (GyHKUU deped 0a30Bbie JOTHUECKUE (PYHK-
1uH (KOHBIOHKIUIO, AUBBIOHKIIHIO ¥ OTPULAHHE):

F (A,B)~A&A; Fs(A,B)=A&B; F (A, B)=AVB; F, (A,B)=4;

F (A,B)=A&B; F(A,B)=B; F,(A.B)=(A&B)(A&B); F, (A,B)~AvB;
F (A,B)=A&B; F (A,B)~(A&B)(A&BY; F, (A,B)=B; F, (A,B)~A&B;
F (A,B)=4; F(A,B)=A~B; F (A,B)=AvB; F, (4,B)=4~A.

&

Komneiorefs

25 -

JIPAKTHKYM

Windows-CD =

\informatika1 O\Ioglc\log.

3.5. B o/IeKTPOHHBIX TaBIHIAX OCTPOUTDH TAOJIMIIL MC-
THUHHOCTH BCEX JIOTHYeCKHX (PYHKIHH ABYX mepe-
MEHHBIX.
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Puc. 3.8. Tabnuubi ICTUHHOCTU NOMMYECKUX (PYHKLMA

3.2.4. Jlornyeckne 3aKoHbl U NpaBuna
npeo6pa3oBaHNA NOrMYECKUX BblipaXXeHWNi

3aKOHEI JIOTUKH OTPAXKAIOT HAMGOo/Iee BAMKHBIE 3aKOHOMEPHO-
CTH JIOTMYECKOT'O MBIILJIEHUA. B anre6pe MOTUKM 3aKOHBI JOTHKH
3aIMCBIBAIOTCA B BHAe DPOPMYJ, KOTOPHIE IIO3BOJIAIOT HPOBOLUTH
PaBHOCHJIbHBIE TPe0Opa30BaHUA JOTHUYECKHUX BBLIPAMKEHUI.

3axkoH HenmpoTHBOpeuYusn. BrickasbIBaHKE HE MOXKeT OLITh Of-
HOBPeMeHHO MCTHHHBIM H JOXXHbIM. HcJIH BhICKA3BIBAHHE A wuC-
THHHO, TO €TI0 OTPHIlaHMe He A moxHO ObITE JoxxHEIM. Clemona-
TeIbHO, JOTHYEeCKOoe IIPOU3BeJeHue BBICKASBIBAHUA U  €ro
OTPHUIIAHUA LOJKHO OBITEH JIOKHO:

A&A=0

3aKO0H HCKIIOUEHHOTO TPeThero. BricKasbIBaHNE MOJKET OBITh
Aub0 UCTHHHBIM, JAOO JOKHBIM, TPEThEro He FaHO., JTO o3HAaYa-
€T, YTO Pe3yJbTaT JOIHYEeCKOTrQ CJIOM(EHNS BLICKA3LIBAHNSA U €ro
OTPHITAHMS BCerga NPHUHHUMAaeT 3HaueHUWe WCTUHA:

3aKOH IBOHHOro orpuuanuda. Eciau ABaXIbl OTPHIATE HEKO-
TOpOe BBHICKASHIBAHKE, TO B PE3yJbTATE MBI IOJYYMM HCXOJIHOE
BBICKA3LIBAHUE:

b
1l
>
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3axousl 1e Moprana (3akoHsl 061Ieil HHBEPCHH ANA JIOrHYe-
CKOTO CJIOMKEeHHUS H IJd JOrMuYecKoro yMHoxeHusa). Obuias nHBep-
cus ABYX JIOTHYECKUX CJAraeMblX PAaBHOCHJIbHAE JOTHYECKOMY YM-
HOXEHHUI0 MHBEPTUPOBAHHEIX MHEePEeMEHHBIX:

AvB=A&B

O6masa “HBepCUs BYX JOTHYECKUX COMHOMKHTENEH paBHOCHU-
JIbHA JIOTHMYECKOMY CJIOJKEHMIO MHBEPTHMPOBAHHBIX IIePEMEeHHBIX:

Kpome normuecknx 3aKOHOB BAXKHOE 3HAYEHUE IS BBITOJHE-
HUs Ipeo0pa3oBaHUi JIOTHYECKUX BBIpAXKEHWE KMMeIOT IIpaBuUJa
anredpantdecKnxX nNpeobpasoBanmil. MHOrme 13 HUX UMEIOT aHAJIO-
rM B 3HAKOMO# Bam ajre0pe nmepeMeHHBIX M (QYHKIIMIM.

IIpaBuI0 KOMMYTaTHBHOCTH. B anre6pe nepeMeHHEBIX B (GYHK-
LM cjlaraeMble ¥ MHOMKHUTEJIA MOMKHO MeHATH MecTaMu. B asredpe
JOTUKW MOYKHO MEHATb MeCTAMH JIOTWYeCKHWe TepeMeHHBbIe MpH
OIEePAIUAX JIOIMYECKOT0 YMHOKEHHSA M JIOTHUECKOTO CJIOKEHWA;

Nornyeckoe yMHOXEHUE Nornyeckoe cnoxeHue
A&B=B&A AvB=AvEB

Hpaeruno accoumatusHOCTH. EC/TH B JIOTMYECKOM BBIPAXKEHUH
HCII0JIB3YEeTCA TOJBKO OIlePAlUsl JOTHYECKOIO YMHOMCEHHA WK
TOJIBKO OIIEPAIlHsA JIOTUYECKOro CJIO0XKeHHUs, TO MOYKHO IpeHeOpe-
raTh CKOOKaMH WM MIPOM3BOJBHO HX PaACCTABJATH:

JNloruveckoe yMHOXeHMe Nloruyeckoe cnoxenue
(A& B)&C=A&(B&C(C) (AvB)vC=Av(Bv (O

IIpaBuio aucrpubyrmBHOCTH. B oTinume or anreGpsl mepe-
MEeHHEIX U GYHKIIHMHE, I'Ie 3a CKOOKM MOXHO BBIHOCUTD TOJBLKO 006-
[ye MHOXKUTEJIN, B ajarefpe JJOI'HKH 38 CKOOKM MOXXHO BBHIHOCHTDH
KakK ofiipe MHOMKHTeJIM, TaK M oDIIMe cjaraembie;

ONCTpUBYTMBHOCTL YMHOXEHUS AncTpuByTUBHOCTB CNOXEHUS
OTHOCUTENTbHO CNOXEHUA OTHOCUTENbHO YMHOXEHUSR

ab+ ac= a(b+c) — s anrebpe

(A&B) V(A& C)=A&(BVv () (AvB)&(AvO)=Av(B&C)
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IIpaBuia PaBHOCHJILHOCTH. 3TO IPABUJIA OTCYTCTBHUS IIOKa3a-
Tesel cTeleHn Y Pe3yJbTaTOB JIOTHUECKOro CJAQXKEHUS ¥ YMHOMe-
HASA MEePEMEHHBIX.

JIA NOTHYECKOro CIOMXKEHUA:

A v A=A
s JormyecKoro yYMHOMEHHA:
A& A=A

llpaBuaa McKIAOYEHMA KOHCTAHT
s JAOTHYECKOTro CJIOMKEHH:

Av1l=1, Av 0 =A.
st JJormdecKoro yMHOMXKEHUuA:
A&l =A, A& 0=0.

Paccmorpum npuMepsr npuMeHeRNs 3aKOHOB JIOTHKH U IIPaBHJI
anre6phl JIOTUKH s NpeobpasoBaHMA JIOTHYECKHWX BBIDAYKeHHI.

3amanue «IlpeobpasosaHue JIOTHYECKOrO BBIPASKEHUA».
VuopocruTs Jgoruvyeckoe Buipaxkenne (A & B) v (A & B).

BocnoabayeMesa NpaBMIOM AUCTPHOYTHUBHOCTH W BhIHECEM 3a
CKOOKHK A:

(A& B)v(A & B)=A & (B v B).
I1o sakony MCKIIOYEHHOTO TpeThero B v B = 1, ciefosaTesibao:
A& (BvB)=A4¢&l.
ITo npaBuy HMCKJAKYEHNS KOHCTAHT:
A &1 =A

Saganue «Perrense mornuecKoro yparsenusny». Hairtu 3unave-
HHUE JIOTUYECKOH mepemeHHO¥ X M3 JIOTHYECKOI0 YpaBHEHUS
XvBv XvA=B.

B cooTBeTcTBHMU ¢ NPHOPUTETAMH BBIIIOJHEHUA JIOTMYECKHUX
onepanyui paccTaBUM CKOOKH B JIeBOH YaCTH JIOTMUECKOrO ypaBHe-
HHA!

(XvB)v (Xv A) = B.

Hnsa npeobpasoBaHusA JeBOM YacTH ypaBHEHHA BOCIIOJIb3yeM-
¢4 [JI% TEePBLIX U BTOPHIX cKoBOK 3aKoHOM Ae Moprada zjias aord-
YeCKOI'0 CJIOMKEHUS M [AJd BTOPBIX CKOOOK 3aKOHOM ABOWHOIO OT-
pULAHUA: L =

(X & A) v (X & A) = B.

CorsxacHo pacnpefejInTeIbHOMY 3aKOHY JAJA JIOTHYECKOro

CJOXKEHNS, MOKHO BoiHecTn X 2a CKOOKU:

X & (A v A) = B.
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CorylacHO 38KOHY MCKJIOYEHHOrO TpeThero, (A v A) = 1 u

ypaBHeHUe IIPUMeT BHI:
X &1 =B.

CorniacHo NpaBHUJIY MCKJIIOYEHUS KOHCTAHT, X&1=Xmnu

ypaBHeHMe TIIpUMeT BHA:
X = B.

HHBepTUpYEM JIEBYVIO W IPABYIO YACTH YPABHEHUA K MOJIYUYUM

pelleHye ypaBHEHUA!

X = B,

KoHTpoabHbIe BONPOCHI

1. Kakue npapuia npeo0pasoBaHusa JOrHYeCKUX BbIpaKeHUH cIpaBejJin-
BEI ¥ [IpH IPeoBpasoBaHmy aarebpandeckix BoIParKeHUi?

3 .a;ls;'z-a, nH A

’

3.9. JlokasaTe crnpasefausoctb mepsoro A v B = A & B u BTOpOro
A & B = A v B 3akoHoB ae Moprasa, UCN0Jb3yA TabJAUn bl UCTUHHO-
CTH.

3.10. YopocTuTs Joruueckoe suipaxkenne: (A v B) & (A v E).
3.11. Pemuts Torudeckoe ypapHernue: X & B & X& B = A.

3.2.5. PeweHue nornyecknx sapay

Jloruyeckue 3azadyu 00bLIYHO (POPMYJIHDPYIOTCH HA €CTeCTBEH-
HOM s3bIKe. B nepBymo ouepeadb ux HeobOxXxoaAuMo HopMaIHU30BaTH,
T. €. 3aMMCATH Ha fA3bIKe aarebpnl JOoTUKHU. [lonyueHHBIe JOTUYe-
CKHe BBhIpajKeHNA HeoOXOIHMMO YVIPOCTUTH M IIPOAHANHW3WDOBATh.
Hna storo uHOorna ObIBaeT HeoOXOAUMG HOCTPOUTH TAOAULY HC-
TUHHOCTH TOJYYEeHHOTO JJOTHYECKOI'0 BBIPAXKEHUA.

3amanue «Jlorudyeckasa sagaua». B mkose B KaKI0H U3 ABYX
ayIUTODHI MOXKeT HaxoAuThcs nub0 KabHHET HHDOPMATHKIH,
anbo kabuner OuU3MKHU. Ha ayaurTopPHAX NOBECHUJIH IIYTJIUBBIE
TabJIMUKK, IPO KOTOPble M3BECTHO, YTO OHH JHOO 00e UCTHUHHBI,
mmbo obe noxHbBI. Ha mepBoll ayauTopuu IoBecuUaM TaBIHUKY
«Ilo kpaiieedi Mepe, B OZHOM M3 3THX AYIUTOPHIH pasmeLiaeTcs
KabuHeT UHQPOPMATHKH», 3 HA BTOPOH ayAUTOPUU — TaAGNUUKY C



178 ) o TaaBa 3

Hagmucoio «KabumeT GHBHKHE HAXOZHTCA B APYIO# AYAUTODHHA» .
OnpegennTe, Kakoil Kabuter pasMellaeTca B KAXKAOH M3 ayAUTO-
puii.

IlepesegeM yciooBue 3amauy Ha #A3bIK aarebps! joruxu. Tak
KaxX B Ka)KJOH U3 ayAUTOPHH MOMKET HaXOAUTLCA KabuHer undoOp-
MAaTHUKH, TO HOYCTh:

A — «B nepBo# ayauTOPNN HAXOANTCA KAOKHHET HHQOPMaTUKH» .
B — «Bo BTOpO# ayauTopuu HaxoxuTcess KabuHeT UHGOPMATUKEA > .

Ilockonrky B Kax 0¥ ayauropuy o6a3aTeIEHO pasMellaeTcs
Karo#-1u60 U3 5THX IBYX KaOHHETOB, OTPHIJAHUS BTUX BLICKA3BI-
BaHHH# OGyAYT COOTBETCTBOBATE:

— «B uepBoll ayauTopun HaXOAUTCHA KaOUHET QUIUKH».

A
B — «Bo BTOpOIl ayauTODHK HAXOLUTCA KAGUHET PUIMKU».

BricxkasbslBaHMe, coflepikalieecs Ha Tabau4Ke IIePBOI ayAUTO-
PUH, COOTBETCTBYET JIOTHUYECKOMY BbIPaXKeHUIO!

X =Av B.

BrickasbIiBaHue, cofepixalieecs Ha TabIUYKe BTOPOH aygUTO-
PUH, COOTBETCTBYET JIOPMYECKOMY BBIPAKEHMUIO:
Y = A.
Copeprxallleecss B YCJAOBHM 3akadl YTBEP)KAEHNE O TOM, UTO
Hagnucu Ha Tabanukax Ju6o OIHOBpeMeHHO MCTHHHBIE, JUGO0 OI-

HOBPEMEHHO JIOKHBI€, COOTBETCTBYET WCTUHHOCTH (YHELUM K-
BUBAJCHTHOCTH:

X >Y) =1
Bripasum (QpyHKIIHIO 3KBHBAJCHTHOCTH depe3 0asombie JOTH-
geckre QYHKIMU M IIOJAYIMM:
X&)V X &Y) =1.
IlopcraBuM BmecTo X 1 Y COOTBETCTBYIOIINE JIOTHYECKHNE BhI-

PaXKeHHs: _ —
(Av B &A) v (Av B) & 4) = 1.

prOCTI/IM CHavaJa IIepBoe caaraemoe. B cooTBeTcTBHY C npa-

BHIJIOM AHCTPHGYTI/IBHOCTH YMHOXEeHNHA OTHOCHTEIBHO CJIOXEeHUA.
(Av B) & A) = (4 & 4) v (B & A).
B cooTsBeTcTBUU C 3aK0OHOM HENIPOTHUBOPEUUA:
A&A) v (B&A =0v (B&A).
B cooTBeTCcTBHH C opaBpujioM HCKJIIOYeHHS KOHCTAHT.
0v (B &A) = (B & A).
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VopocTUM Ternepk BTOpPOE cllaraeMae. B COOTBETCTBUM C Wep-

BEIM 3aKOQHOM [€ Mgpraﬁa ¥V 3aK0HOM ABOUHOTO OTPMUAHUA:
(AVB) & A)= (A& B&A) = (A & A & B).
B cOOTBETCTBHM C 3aKOHOM HeEIIPOTHBOPEYNA;
(A& A& B)= (0 & B) =

B pesysbTaTe Npeo0pa3oBaHUil IEPBOro X BTOPOTO cJlaraeMbIX

moJyd4aeM: _
(B & Ay v 0 =1.
B cOOTBETCTBHH ¢ MPaBUJIOM HCKJIIYEHNA KOHCTAHT:
B&A=1.

IlosyuyeHHOe JIOTHUYECKOe BhHIparKeHue OKAa3aJI0Ch IIPOCTHIM, H
IOSTOMY €70 MOMHEO IPOaHANM3NPOBaTh 0e3 NOCTPOEHNA TabaHuIbl
ueruaHocTd. 151 TOro 4ToOb! BRINOJIHAJIOCE PABEHCTBO, 006 JIOTH-
yecKue NepeMeHHble JOJKHBI ObITE paBHBI 1, & COOTBETCTBYIONIME
UM BBICKA3LIBAHWSA MCTHHHLI:

B — «Bo BTOpOM ayaAUTOPHH HAXOAUTCA KabrHeT NHHOOPMATHKH Y .
A — «B mepBo¥l ayoUTOPHUH HAXOLUTCA KaOuHET (DU3UKH».

TaxumMm 06pa30M, JOTUYECKAs 3a0a4a pellleHa: B IepBOH ayau-
TOpMH HAXOZUTCA KabuHeT (PpM3UKM, a BO BTOPOHl — KabuHeT MH-
dopMaTHKNU.

L,

KoMnsioTeubIi IpaKTHKYM

Windows-CD ﬂg

3aJa4y MeTOJOM NOCTPOEHHUS B BJIEKTPOHHEIX Tal-
JIHuax TabAUIbl UCTUHHOCTH JIOTUYECKOTO YPaBHe-
HUA.

3.6, PemuTs TIpHBEJEHHYIO B naparpade JOTUYEeCKYIO p fi

\informatika10\logic\log.*
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3.3. Jlorn4eckne ocHOBbI YCTPOMNCTBA
KoMnbloTepa

3.3.1. Ba3oBble norM4eckue 3NemMeHThl

JuckpeTHBIl mpeobpasoBaTeib, KOTOPHIH mocje o6paboTKu
BXOJHBIX NTBOMUYHBIX CUI'HAJIOB BbIZaeT HA BBIXOJEe CUTHAJ, ABJISI0-
ouicA 3HAYEeHWeM OOHOW U3 JIOTMUYECKHX OIEPAIlHH, HasblBaeTCs
JoruyeckHM 3jgemeHTOM. BazoBeie norudyecKyie 3JIEMEHTHI peann-
3yI0T Tpu 6a30BbIe JOTHUECKUE OMepallHi:

e JIOTHYECKHIT ajaeMeHT «M» (KOHEBIOHKTOP) — JOIHYecKoe

YMHOKEHHe;
e joruyeckuii snemMeHT <«MJIM» (ZU3BHHKTOD) -— Joruue-
CKOe CJIOXKEeHNe;

e jormueckuyt snemenr «HE» (MHBepTOp) — UWHBepCHIO.

Jlobas joruyecxas omepalud MOKeT OBITH IIPEACTABJICHA B
BUle KOMOMHaUUM Tpex 0asoBBIX, TO3TOMY JioOble ycTpoHcTBa
KOMIIBIOTEPa, IPOM3BOAAIUMEe 00pabOTKY WM XpaHeHue uHGOD-
Manuy (CyMMaTOpEI B IIpOIleccope, AYEHKH IAMATH B ONEPATHB-
HOH naMAaTyu 1 Ip.), MOTYT OBITE COOpaHbl N3 0A30BBIX JOTHYECKHX
2JIEMEHTOB, KaK M3 KHPIMYHKOB.

Jloruueckye 3JeMeHTHl KOMIIBIOTEPA OIEPHPYIOT ¢ CHUIHAaJa-
MH, IPeICTABJIAUINMHU CO00H JJeKTPHYECKHEe HMIYJALChHI. KCTH
AMOYJAbC — JIOTHYECKOE 3HaueHHe curHaga 1, HeT uMnOyabca —
suauedre 0. Ha Bxopx Jormueckoro ajneMeHTa MOCTYIAIOT CHIHA-
JBl-apIyYMEHTBI, Ha BBIXOJE IMOSBJIAETCS CHUTHAA-QYHKITUS.

IIpeo6pa3opanue CUTHANA JOTHUECKMM BJIEMEHTOM 344aeTCs
Tabnuueil cCOCTOAHKA, KOTopad GaKTHYECKHu ABJIAETCH Tabauiei
UCTHUHHOCTH, COOTBETCTBYIONIEH JOrHYecKo#dl (QyHKIIHH.

Jlornueckni saement «M». Ha Bxoawr A m B jormueckoro
3JIeMeHTa TI0oCJefoBaTeIbHO TMOAaTCA YeThbIpe aphl CUrHAJIOB, a
Ha BBIXOJe MOJIYYaeTcs II0C/JIeLOBATENBHOCTh U3 YETHIPeX CHUIHA-
JIOB, 3HAUEHHUA KOTODBIX ONpeleasiTCs B COOTBETCTBHHU ¢ TalJIH-
el UCTUHHOCTH ONepallii JormdecKoro ymuoxenuda. Ha puc. 3.8
nzobpa’keHa JorumdecKas cxema aJiementa «H».

IIpocrefimeit mogpenbio norudeckoro ajgemeHTa «HM» moxxer
6I:ITI: 3J1e1<'rp1/1qec1-caﬂ cxeMa, cocrodlrasd H3 UCTOUYHMKA TOKAa,
JaMIOYKH K JABYX BbIKJApuareseil. [JaHHY0 cXeMy MOXXHO CO-

A (0,0,1,1) F (0,0,0,1)

u

B (0,1,0,1)

Puc. 3.8. Nlornuecknin anemeHT «U»



(QCHOBBI JIOTHKH M JIQTHUECKNEe OCHOBBI KOMIIBIOTEpa 181

fpaTh U3 PEAJLHBIX 3JEKTPUMUYECKNX BJIEMEHTOB WY ¢ MCHOAL3O-
BaHNEM KOMIIBIOTEPHOrO KOHCTPyKTOpa «Hauana sneKTpoHMKH»
(puc. 3.9).

Puc. 3.9. dnektpuyeckas cxema MOAenm norMyeckoro anemeHTa «M» u
ee peanusauma 8 KOMNBIOTEPHOM KOHCTPYKTOPE «HavYana anekTpoHukn»

W3 cxemMBl BuOHO, 4TO ecau 00a BBIKJIIOYATENA 3aMKHYThI
(ma oforx BXOnax 1), 1Mo enu HWAeT TOK M jJaMIIOUYKa ropuT (Ha
Beixoze 1). Eciu xors 6bI OJUH BHIKJIHYATENb PA3OMKHYT (HaA 0j-
HOM U3 BXoj0B (), TO TOKa HET U JaMIIOuKa He ropUT (Ha Beixone 0).

Jloruueckuit 3gement «UJIH» (puc. 3.10). Ha sxoner A u B
JOTHYECKOTO 3JIEMEHTA [IOCIeJ0BATENBHO MIOAAI0TCA YeThIpe Maphl
CHUT'HAJIOB, & Ha BBIXOJE MOJYYAETCA IOCIeNOBATEIbHOCTh U3 Ye-
ThIPeX CUTHAJIOB, 3HAYEHUA KOTOPBIX OIpENeJsaIOTCA B COOTBETCT-
BHU ¢ TAGJMIER HCTUHHOCTH OIlepaluy JOTHYeCKOT0 CIAOMKEeH .

A (0,0,1,1) F(0,1,1,1)

NJIN

B (0,1,0,1)

Punc. 3.10. Jlornyeckuit anemMmeHT «UJ1»

IIpocrefiiie#i Mozespk Jiormueckoro ajgemenra «WUJIW» mo-
3xer ObITH 2JIEKTPUUECKAs CXeMa, KOTOPYIO MOXXHO co6paTh 13 pea-
JIbHBIX 3JeKTPUYECKHX 3JIEMEHTOB MM ¢ HCI0JIb30BAHUEM KOMIIL-
I0TePHOTO KOHCTpyKTOopa «Hadama amexkTpomuru» (pue. 3.11).

L._,L_,.,‘,.;

Puc. 3.11. JnekTpuueckas CXeMa MOAE IOMMYecKoro anemenTa « M T»
1 ee peanu3auns B KOMNLIOTEPHOM KOHCTPYKTOPE «Havana anexTpoHuKm»
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M3 cxeMbl BUIOHO, YUTO, €CJH XOTsS OBl OAMH BBIKJIWYATETD
3aMKHYT (Ha BxoZe 1), o Lenu MAET TOK K JaMIIOUYKa ropuT (Ha
BhIXOZE 1).

Jdormueckuit anement «HE» (puc. 3.12). Ha sxox A moruue-
CKOro 3JIeMeHTa II0CJeI0BATENbHO IOLAIOTCA ABa CUTHATA, HA BbI-
X0oge IIoJIy4aeTcsa IocjiefoBaTeJJbHOCTE M3 OIBYX CHI'HAJIOB, 3Hauye-
HUA KOTOPBIX OIPEege/sTca B COOTBETCTBHYM C Tabauiiei
HCTHHHOCTYM JIOTMYECKON WHBEPCHH.

A(0,1) F(1,0)

HE

Puc. 3.12. Noruyeckuit anemeHT «HE»

IIpocreiiiteit Mozennbio Joruueckoro angementa «HE» moxxer
OBITH 3JEKTPpUYECKAs CXeMa — HHBEPTOD, KOTOPYI MOKHO CO-
OpaTh M3 peasbHBIX dJIEKTPUYECKHUX 3JIEMEHTOB MJIM € HCIOJb30-
BaHNEM KOMIILIOTEDHOTO KOHCTPYKTODa «Hauasa s/IeKTPOHHKH»
(puc. 3.13).

oy

|

'

&
e

R AT T T E AT
St

R
REPEPE

B

Puc. 3.13. 3nekTpuyeckas cxema MOAEIM NOrMYecKoro anemMeHTa «HE» 1
€e peanuaauns B KOMNbIOTEPHOM KOHCTPYKTOPE «Havana anekTpoHuku»

B cxeme wHBepTOopa OAMH BXOX M OoZuH BEIxox. Korma mepe-
KJo4daTelNk He 3aMKHYT (Ha Bxoge (), maMmaouka roput (Ha BbIXO-
oe 1). HaoGopor, Korga KHONKY ITepeKJoYaTe ] s 3aMbIKalT (Ha
Bxoze 1), mammouyxa racHer (ma Brixoge 0).

KouTpoasunie Bonpocst

1. O6LACHUTE NelficTBUE 3JIEKTPHUYECKHX CXEeM, PeaJu3yIOINX MOJeaH J1O-
FHYECKHX 3JIEMEHTOB, C TOUKH 3PEHUS 3aKOHOB IOCTOAHHOIO TOKA.
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3.7. B penakTope cxeM HapHUCOBATH JIOTHYECKHRE H 3JIeKTpHUYe-
CKHe cXeMbl JJoruuyeckuX aaeMesToB «U», «MAJIW» u «HE».

\informatika10\logic\log.sp!

€031aTh MOAEJIH 3JIEKTPUUECKHX CXEM JIOTHYECKH X 3JIeMEH -

3.8. B xoMnpI0TEPHOM KOHCTPYKTOpe «Hauasa siaerTpOHHKN»
ToB «U», «HJIN»> u «HE», &

linformatika10\logici*.e

3.9. B peaakTope CxeM HAPHMCOBATH JIOTHYECKHE CXEMbIL JIOIHYe-
cknx QyHKUHH (cM. Tabx. 3.8, sanauue 3.7). \

\informatika10\logic\log.spl

A A F4
B
o B F6
A AJTH—
HE A,
. 4, F8
B B arS

WIn—

|

[
Z
5

&
il
5

NJIH

A F13
= L

HE ' HE U Fl HE I/IJII/IF—'16

HE

[D:Jbltcb

[

3.3.2. CymmaTtop ABOWYHbIX YUCen

B mesnsix MaKCHMAaJBHOIO YIPOIIEHHs paGoThl KOMHIbLIOTEDA
BCe MHOroo6pasue MaTeMaTHIECKNX OIEePalHil B IIPOIECCOPe CBO-
AVITCA K CJOYKEHUIO JBOWYHBIX YMces. 1103TOMY IIaBHOH 4aCTHIO
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Opolleccopa ABJIAETCA CYMMATOP, KOTOPBIA Kak pas U obecrmedu-
BaeT TAKOe CJOXKeHHe.

IMoaxycymmatop. BecnoMHUM, 4TO OPH CAOKEHUH IBOHYHBIX
yuces obpasyercsa cyMMa B JaHHOM pa3pAje, IPH 3TOM BO3MOKeH
mepeHoc B crapiuii paspan. O6o3sayuM ciaraemoie A u B, nepe-
goc P u cymmy S. Tabiauua croXKeHud OfHOPA3PALHBIX TBOUYHBIX
yHuceJ ¢ yY4eTOM fepeHOca B CTapIunii pa3pald BBIVIAAUT CleLYIO-
muMm obpasom (raba. 3.13).

Tabauya 3.13. Tabnuua CNoXeHUs 0Q4HOPA3PSIAHBIX 4BOVUYHBIX YUCEN

Cnaraemesie MepeHoc Cymma
A B P S
0 0 0
0 1 0 1
1 0 0 1
1 1 1 0

W3 aToit TabauIbl cpa3y BUAHO, YTO IIePEHOC MOXKHO peainso-

BATh C IIOMOIIELIO OIEPAIHMM JOTHYECKOI0 YMHOMKEHWUA!
P=A& B.

Ioayuum Terneps QOPMYAY 17 BRIYHCJIEHUS CYMMbI. 3Hade-
HUA cyMMBbl 60Jiee BCero coBnaZlaloT ¢ Pe3yJAbTATOM OIEepaiiyul Jo-
THMYECKOTO CJIOMKeHUsA (KpoMe ciydas, KOoTZa Ha BXOABL I0JAI0TCH
IBe eIUHHUIBI, a HA BBIXOJE AOJKEH TMOJAYUUTHLCA HYJB).

Hy»xHubBIll pe3yJILTAT JOCTHUTAETCS, €CJAU pe3yJibTaT JIoTHYe-
CKOTO CJOMKEeHMS YMHOMKWUTH Ha MHBeDPTHPOBaHHBIN NepeHoc. Ta-
KUM 00pa3oM, [Jis ONpejfesIeHNS CYMMbBI MOXXHO NMPUMEHUTH CJe-
IyIoiliee JIOTHYEeCKOEe BEIpAKEHME:

S =(Av B)& (A & B).

IToctpoum TabauMuy MCTHHHOCTHM AR JAHHOTO JOTHYECKOTO
BeIpaskeHusa (rabn. 3.14) u ybegumcsa B IPaBHJIBHOCTH HAIIETO
IPEeAnOIOKEeHUA.

Tabnuya 3. 14. Tabnnua NCTUHHOCTY NOrMYeckor GpyHKUKUMN
S=(AvB)& (A&B)

A B AvB | A&B | A&B | (AvB)&(A& B)
0 0 0 0 1 0
0 1 1 0 1 1
1 0 1 0 1 1
1 1 1 1 0 0
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Tenepb, Ha OCHOBE IOJIyYeHHBIX JIOTUYECKHUX BBIpa*XeHUI,
MOXKHO IIOCTPOHMTH U3 0A30BBIX JOTHUYECKUX 3JIEMEHTOB CXEMY IIO-
aycyMMaropa.

IIo norudveckoit opmMmyae mepeHoca JErko onpeXeniThb, YTO
[UIA TIONIYYEHHS [TepeHoca HeOOX0UMO UCIIOIb30BaTh JOTHYECKU N
aJeMeHT «H».

AHanus jorudyecKoi GopmMyJabl ZJIA CYMME! TIOKA3bIBAET, UTO
HA BBLIXOJE JOJIXKEH CTOATh JJIEMEHT JIOTHYEeCKOTO YMHOMKEeHHS
«W», KOTOpBIH mMeeT aABa Bxoja. Ha oamy m3 BXOJOB mojaeTcs
pesyabTaT JIOTHUECKOro CJIO0XKEeHUA HCXOJHBIX BeJudYuH A v B,
T, e, Ha HEro JOJIKEH MOAABATHCHA CUTHAJ ¢ 3JIeMeHTa JIOTAIeCKOo-
ro ciaoxerunsa «WJIW».

Ha BTOpO# BXOA TpebyeTcA nogaThk pe3yabTaT HHBEPTHPOBAH-
HOTO JIOTMYECKOTC YMHOMKEeHNA UCXOAHLIX curHanos A & B, T. e.
Ha BTOPOI BXOJ mopaercsa curxai c saeMmenra «HE», Ha Bxox ko-
TOPOr0, B CBOIO OYepenb, IIOCTyIaeT CUTHAJ C 3JeMeHTa JIoTuue-
cxoro ymHo:keuus «H» (puc. 3.14).

A P =A&B
"

B A&B A&B

N HE u 8= (AvB)&(A&B)
HJIN

AvB

Puc. 3.14. NonycymmaTtop ABOMYHbIX YNCen

IlapHasi cxXeMa Ha3bIBaeTCH IIOJYCYMMAaTOpOM, TaK KakK pea-
JTU3yeT CYMMUPOBaHVE ONHOPA3PAAHBLIX ABOUYHBIX Urces 0es3 yue-
Ta IIepeHOoca M3 MJIAJAIIero paspsaja.

HoaBablid OAHOPA3PAXHBIA CyMMAaTOp. PacCMOTPHUM CXeMy
CJI0MKEHMA NBYX Nn-PaSPAAHBIX ABOUYHBIX YUCeN 4, ...Q,a; 1.0, U
b, ..bb,_y..by:

PPy
Aypevr G; Qg
+b... bb_..b
S1i1Syeer 8 8, i8Sy

ITpu cnoenuu mu@p i-ro paspaxa CKJIaIBIBAIOTCSA a,unb, a
TaKxKe p;, ; — IepeHoc u3 i—~1-ro paspaza. Pesynbrarom Gyper
§; —CyMMa U p, — [epeHoc B cTapmui paspan. OQHopaspsaHbLil
OBOMYHBIM CyMMaTOP — 3TO YCTPOMCTBO C TpeMsA BXOAAMU M IBY-
Ms BBIXOJAMH.
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TakuM 06pa3oM, TOJHEIM OJHOPA3PANAHBIN CYyMMATOD O0JIKEH
“MeTh TPH BxXoAa: A, B — ciaraemble u P, — nepeHoc U3 MJak-
LIeTo pas3psafa U [Ba BeIXOJa: cyMMy S u mepenoc P. Tabauna
CIOKEHUSA B IJTOM cJiay4yae 6yler UMeTh CJAEIYOUIUH BUA
(taba. 3.15).

Tabauya 3.15. Tabnuua cnoxeHus 0AHOPA3PRAHLIX 4BOUYHBLIX YUCEN
C y4EeTOM NnepeHoca U3 Mnaalwero paspsaaa

llepeHoc n3
Cnaraemsle Mnaawero MNepeHoc Cymma
paspsaa
A B P, P S
0 0 0 0 0
0 1 0 0 1
1 0 0 0 1
1 1 0] 1 0
0 0 1 0 1
0 1 1 1 0
1 0 1 1 0
1 1 1 1 1

WUnea mocTpoeHus MOJHOrO CyMMaTOpa TOYHO TAaKad »Ke, KakK
U moaycymMmaropa. M3 tabauupbl CAOXKEHUS BUAHO, YTO IIEPEHOC
(mornueckast mepeMensas P) npuHuMmaeT sHauenue 1 roraa, Korga
XOTsA OBl JBe BXOIHBIE JIOTHMUECKHE IIepeMEHHBIE OLHOBPEMEHHO
npuxHuMalor 3Hadenue 1. Takmm o0pasom, IlepeHOC peanm3yeTcs
IIyTeM JOTHUYECKOrO CHOMKEHUs PE3YIbTATOB MONAPHOIO JOrHUE-
CKOr'0 YMHOXXEHUA BXOOHEIX MmepeMeHHBIX A, B, P,. ®opmyaa 1me-
peHoca ImoJaydaeT CIIeLYIOIIUN BUI:

P=A&B)v({A&P)v(B&P).
Jna monyyeHMA 3HAYEHUs! CYMMEI (IOTHYeCKAasA nepeMeHHasa S)

HeoOXOAMMO pe3yJbTaT JOTHMUYECKOTO CJI0KEeHUS BXOIHBIX Ilepe-
MeHHBIX A, B, P, yMHOXUThL Ha HHBEDPTHUPOBAHHBIH nepenoc P:

S=(AvBvP)&P.
HaHHOE JIOTHYECKOE BLBIpAYKEHUE gaeT IIpaBUJIbBHbIE 3HAYEHNA

CYMMBI BO BCeX CJAy4yasX, KpoMme OJHOIO, KOTZa BCe BXOJHBIE JIO-
ruyecKUe liepeMeHHble TPUHUMAalOT 3HayeHuie 1. J[leficTBUTEIBHO!

P=1&lH)v(&lv(l&l) =1,
S=1v1iv1)&P=1&0=0.

st moaydyeHHs IPaBHIJILHOIO 3Ha4YeHUA CyMMBI (A8 JaHHO-
To ciyyas mepeMeHHad S IOJKHA IPpHHUMAThL 3HadeHue 1) Heob-
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XOAMMO CJOMKHUTH MOJYUYEHHOE BBIIle BHIDAXKEHUE LIS CYMMBI C
pe3yJIbTATOM JIOTHYECKOTO YMHOXEHUA BXOAHBIX ITePeMEeHHBIX A,
B, P,. B pesyabraTe JIOTMYECKOE BhIpa)KeHHE AJA BBIYMCIEHHA
CYMMBI B IIOJIHOM CYyMMAaTODe IPHENMAET CAEAYIOLIMH BHA:

S=(AvBvP)&P,v(A&B & Py).
Tenepb MOMHO IIOCTPOHUTH JIOTHYECKYIO CXeMy IIOJMHOI'o OZHO-
paspsnHoro cymmaropa (puc. 3.15).

A
=Ny
B i I/IJII/Ir P=(A&B)v(A&P)v(B&P)
Pn
" 51
= HE%* "
Ramm! 811 L]
i—: - I/IJII/IS=(AVBVP‘)&PV(A&B&P°)

Puc. 3.15. CymmaTop ABOWYHbIX yncen

MHuOTOpaspAaAHEIl CyMMAaTOp IIPOIEcCOopa COCTOWT U3 IIOJHBLIX
OLHOPA3PANHEIX CyMMaTopoB. Ha Kak[blil paspAz craBUTCH OZHO-
Pa3pAXHBIA CyMMAaTOp, IIPUYEM BBIXOX (IIEpEHOC) CyMMAaTopa MJAf-
I1€ro pas3psaja MOAKIIYEH KO BXOAY CyMMATOPA CTapILEero paspaia.

KoOHTpOABHEIE BOIIPOCHI

1. Kakue sHaueHus OyAyT UMETh IMepPeHOC ¥ CyMMa HPH CYMMUDOBAHHK
OZHOPa3PAAHBIX ABOUYHEIX YHCEJ M NepeHOCa M3 MJAJIUEr0 paspapa,
passbix 1? IIpocaeanTe 110 JIOTHYECKOR cxeMe CyMMAaTOpA.

KomnsroTeustii fipakTukym

Windows-CD 5~

3.10. B pezakTope cxeM HapHMCOBATH JOCHYECKUE CXEMBI IOTY-
CYMMATOPA U CYMMATODA ONHOPA3PANHBIX LBOMYHELIX YU- \
cen,

\informatika10\logic\log.spl
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3.3.3. Tpurrep

BakHelmell CTpYKTYpPHOH eNUHHIEH ONepPaTHBHOM maMaTH
KOMIIBIOTEPA, 4 TaK)Ke BHYTPEHHMX DETrUCTPOB Lpolleccopa sBid-
ercsA Tpurrep. Tpurrep MoxeT HAXOZUTHCA B OOHOM M3 JBYX
YCTONYUBLIX COCTOAHUIA, UTO IO3BOJISAET 3AMOMHHATL, XPAHKUTh H
cunThIBaTE 1 Gur muHbOPMAIHH.

Tpurrep MOXHO TOCTPOHUTHL M3 ABYX JIOTUYECKUX 3JIE€MEHTOB
«JIN» u aByx anementToB «HE». Ilpu aToM BBIXOJ TIEPBOTrO 3j€-
meHTa «HE» coeguHen co BxozoMm BToporo aaementa «HAJIH», a
BRIXOJ BTOpOTO ayteMenTa «HE» coegUHeH cO BXOQ0OM [IePROTC 3Jie-
meHTa «MJIW». Tpurrep umMeeT yeTaHOBOYHEIN BX0oJ S (OT aHri.
set — ycramosra) u Bxox c¢BGpoca R (oT auri. reset — cBpoc), a
TakXke BbixoJ @ (puc. 3.16).

S (1)

nJin

Puc. 3.16. Tpurrep

Hnsa samucu 1 6uTa Ha Bxog S (YCTAHOBOYHBIN) MOZaeTCA CUT-
Ban 1. TlocneoRaTeILHO PECCMOTPEB IO JIOTHYECKOM CXeMe IIpo-
XOXKJeHue CUI'HaJa, BUANM, YTO Ha BHEIXOAe TpHUrrepa @ ycraHas-
nuBaerca 1. Tpurrep nepexoguT B 3TO COCTOAHME K OyneT
HaXOJUTHCA B HeM M IIOCJI€ TOro, KaK CHTHaJ Ha Bxoje S mcues-
Het. Takum ob6pasom, Tpurrep 6ymeT yCTORUUBO XpaHUTEL 1 GHT.

Onass toro 4robel cOpPOCHTH OUT HAHHBEIX M TOATOTOBUTHLCS K
npueMy HoBoOro Oura, nojgaercs curfata 1 Ha Bxog R (cOpoc), mocie
ero TpUrrep BO3SBPATUTCS K MCXOTHOMY «HYJIEBOMY» COCTOSHUIO.

Ilogaua Ha ofa BxoZa S m R nOTHYeCKONW eJUHMIEl MOMKeT
TIPUBECTH K HEOLHO3HAUHOMY pPe3yJbTaTy, I0O3TOMY TaKasd KoMOH-
HAUUA BXOAHBLIX CHTrHAJAGB zampelteHa (raba. 3.16).

Tabnuia 3.16. Tabauua cOCTORHMIA BXOAO0B N BLIXOAOB TpUrrepa

Bxoae! Bhixon Q
s R
0 0 Q
1 0 1
0 1 0
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KoHTpoabHEIE BONPOCHI

1. IIpocneanTe 1O JIOTHYECKOH CXeMe TpuUrrepa, YTO NPOMCXOAUT IIOCJIE
mocTyIUieHusa curiaja 1 na Bxoa R (c6poc).

o

i o B
KomneroTepHbIi fipaKTHEYM
ek
Windows-CD 5~

3.11. B pemakTope ¢XeM HapHCOBATH SIOTHYECKYIO CXeMY TPUr- \
repa.

\informatika10\logic\log.spl
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Anroputmuisauma 1 OCHOBbDI
0O0BbLEKTHO-OPUEHTUPOBAHHOTO
nporpamMmunpoBaHus

VisualStudio-CD I~

B mporiecce n3ydYeHUs AAHHOHW TeMbl PEKOMEHAYVeTCH HCIOJIb-
30BaTh NMpOorpaMmMHoOe ofecliedueHHe [IJIf ONEePAlMOHHON CHCTEMBI
Windows: —

e crucTeMY OOBEKTHO-ODHEHTHPOBAHHOIO HPOIrpaM- @.VB

muposauua Visual Basic 2005; =

e cucTEMY OOBEKTHO-OPUEHTUDPOBAHHOrO NIPOrpaM-
muposanus Visual C#;

¢ cucreMy OO'BEKTHO-OPUEHTUDOBAHHOIO [IPOTrpaM-
mupoBaHusa Visual J#.

TurboDelphi-CD 033~

e cucTeMy OOBEKTHO-OPHEHTHPOBAHHOIO IIPOrpam- e
muposarus furbo Delphi. y

4.1. AnropuT™M 1 KOgUpoBaHUe OCHOBHbIX
aNnropuTMUYECKNX CTPYKTYP

4.1.1. AnropuTt™M 1 ero cBOMCTBA

AJITOPATMEBI MOTYT OTIACHIBATH IIPOIeCCH] IIpeobpa3oBanus ca-
MBIX pasHbix 00BexkTOB. IIIMpoxoe pacmpocTpaHelue MOJNYIHIH
BBIYMCJUTENLHbIE AJTOPUTMEl, KOTODEIE ONMCHIBAIOT IIpeobpaso-
BaHue YMCI0OBEIX JAaHHEIX. CaMo C/IOBO «aJTOpUTM» IPOUCKOANT
ot «algorithmi» — maTHHCKOH QOPMLI HAallMCAaHNA MMEHH BBILAO-
mierccs matemaruka IX Beka anb-Xopeamu, KOTOpPbIi chopmyiu-
POBaJ TIPABUJIA BLITTOJHEHUS apupMeTHdeCKUX ONepanuil.

Pe3yabTaTHBHOCTh U THCKPETHOCTh, AJTODHTM IOJIXKeH obec-
rneyuBaTh npeobpaszoBaHue 00beKTa U3 HAYAABHOIO COCTOAHUSA B
KOHEUHOE COCTOSIHME 3a ONPeleSeEHOe YUC, 10 AUCKPETHBIX [11aroB.
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MacecoBoCTs. O,E[I/IH H TOT K€ aJITOPHUTM MOXeT INPHIMEHATHCA
K 6OJ'II>I_HOMy KOJIMYeCTBY OOHOTHIIHBIX 00BEKTOB.

JerepmuHupoBaHHOCTEL. VCHOJMHNTENE HOJMKEH BBINOJIHATH
KOM&aHIbl AJCOPUTMAa B CTPOrO ONDeAENIeHHOH MOcJIel0BaTelbHO-
cTU.

BLINOAHMMOCTE M NOHATHOCTh KOMAHA. AJTOPUTM AO0JMKEH

conepaTh KOMAaHAbl, BXOAAINNE B CUCTEMY KOMAHJ UCIIOJHUTENA
1 3alivicaHHble Ha I[IOHATHOM IJsdA HCIOJHHUTEJA A3bIKE.

. ANroputm — 3TO CTPOro 4eTepMUHMPOBAHHAA NOCNeno-
ﬁ v BaTeNbLHOCTL AENCTBUA, ONMChIBAOLWAN Npouecc npeot-
o B pa3oBaHMA 00bEKTa N3 HAYANBHOIO COCTOAHUA B KOHEeY-
HOE€, 3anucaHHas C MOMOLLIO NOHATHBLIX WCMOAHUTENIO
KOMaH,

Baok-cxemMbl aaropuTmMoB. BiIoK-cxeMa IIO3BOJAET CHEJIATH
aNropuTM 6oJiee HAIVIANHBIM M BBIJEJsIeT B aJTOPHUTMe OCHOB-
HBI¢ QJITOPUTMUUECKHe CTPYKTYpPb! (TuHeilHAS, BETBIEHUE, BbI-
Oop u nuKja). ECaIu MCHIOMHHATENEM aJITopUTMa ABJIAETCS 4eJIOBeK,
TO OH MOXKET IT0 GJIOK-cXeMe JIEFKO IMPOCHeJUTh BBITOJTHEHHE a-
FOPUTMA, TaK KAK 9JIeMEeHTEl OJIOK-CXeM COeIMHEHLI CTPeJKaMU,
VKa3bIBAIOIMMMHU IIIaru BBINOJHEHUS ajJropHuTMa.

3neMeHTHl anropuTMma u3o0paskarTcsa Ha OIOK-cxeMe ¢ IIo-
MOII{bI0 PA3JIUYHBIX I'€OMETPUYECKUX (UTrYDP, BHYTPU KOTOPHIX
3amuchIBaeTCA NPOrpaMMHBIM Kox (raba. 4.1).

Tabnauya 4.1. 3nemenTs! BAOK-CXeMm

JnemMeHT 6/10K-CXEeMbI Ha3Hayerue anemeHTa 6Hn0K-CXEMBI

MpaMOYronbHKK ¢ 3aKPYrNEHHbBIMK yriamm,
Havano npuMeHseTca ang 0003HadeHna Havana unu
KOHLLa anroputMa

Napannencrpamm, NPegHa3hadYen onNy onu-
caHua BBOAA UMM BLIBOAA AAHHLIX, MEET
Hannote OfIVH BXOA BBEPXY U OLIMH BbIXOL, BHU3Y

MPAMOYroNbHUK, MPUMEHAETCH 419 ONuca-
} HMA NMHENHOW NDCNEeN0BaTENLHOCTU

[Hocneaoeameﬂbuocmb KOMAaHA, UMEET OAVH BXOR BEEPXY W OAUH
L KoMaHO BbIXOA BHN3Y

v
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JnemMenT 6N0K-CXeMbl HasnadeHue anemeHTa 6N0OK-CXEeMbI

Pom6, cnyxuT ang o0o3HaveHs ycnosnim B
anropPUTMUHECKNX CTPYKTYPax «BETBNEeHME»

Ha v Hem | «BbIGOP», UMEET OAMH BXOA BEPXY U ABa
caosUe BbIXOAA (HANEBO, ECNU YCAOBUE NCTHHHO, 1
Hanpageo, €Cnn yCNOBUE NOXHO)

MPAMOYroNbHWK B NPAMOYFONfbHUKE, NPpU-

‘ }H odnpozpamma ﬂ MEHSETCA /1 BbI30Ba OTHENLHO ONUCAHHO-
ro anroputma (noanporpamMmb!)
OGanenenue MNpAMOYroNLHWK CO CPE3aHHBIM YT NoM, Npu-
% MeHseTca a8 06bLABNEHNR NEPEMEHHbBIX
niepemMenrbl WM BBOAA KOMMEHTapues

KoHTpoaBHEIE BOIPOCHI

1. Kaxue us ausxenepeurcieHHbIX IPaBAA ABISIOTCA aaropurMamu? Or-
BeT obocHyiTe:
+ opdorpatduyecKre npaBuiIa;
s IpaBUJIa BBINOJHEHUS apuMMeTHUYeCKHUX OIepainuii;
* IPaBHJIA TeXHHUKN De30IACHOCTH;
+ IIpaBuJIa TlepeB0Ja YHUCeJ U3 OJHOM CUCTEMBI CUUCIEHUA B APYTYIO.

4.1.2. AnropnTtMunyeckmne CTPYKTypbl
«BETBNEHNEe» U «BbibopP»

AsropurMuuecKas CTPYKTypPa «BeTBJEHHe». B orTiunume oT
JUHENHBIX aJTOPUTMOB, B KOTOPbIX KOMAHAB! BBLITTOJHAIOTCH II0-
CIeAOBATEJLHO OZHA 34 JPYroi, B aJrOPUTMHAUYECKYVIO CTPYKTYPY
«BeTBJIEHUE» BXOJUT YCJIOBUE, B CAyUae UCTHHHOCTH YCJIOBUSA pe-
anu3yeTcs mocjiefioBaTelbHOCTh kKomaHA Cepus I, B ciydae JIOXK-

HOCTH — TOCJie0BaTeIbHOCTh KoMaun Cepus 2.
5 B anropurmmnyeckon CTpyKType «BeTBREHUE» OOHa Wnn
5 Apyras cepvia KOMaH[ BbINCAHAETCH B 3@BUCUMOCTH OT

NCTUHHOCTW YCNOBUA.

AnropurMudecKasi CTPYKTYpa «BeTBJIEHHEe» MOMET OBITh 3a-
durcuposana rpadUUecKH, ¢ IOMOIIBIO 6JA0K-cxeMBI (puc. 4.1).
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a Hem
Yenosue
onepartopa if. Ilocie nepsoro Kiro-

qeBoro cjoBa if nonKHO OBITH pas- | Cepus 11 Cepus 2
merreHo ycaosue. Ilocie kirwodueso- | |

ro ciosa Then (B sAspikax Visual ¢

C# u Visual J# oHo orcyrcrByer)

BaeT NOCHAeA0OBATEJIBHOCTD KOMAaH] Puc. 4.1. Anropntmnyeckas
(Cepust 1), KOTOpas [AOJKHA BbI- CTRYKTYPa «BETBNEHNE>
OOJHATHECA, €CJAH YCJOBUE NPUHU-

MaeT 3HaueHue «ucTuHa». Iloce KoyeBoro ¢ioBa Else pasme-
[1aeTcsa MocJaefoBarebHOCTE KoMaun (Cepus 2), KoTopas JOIXKHA
BBITONHATHCA, €CJH YCJIOBHE IPHHHMAET 3HAYEHHE «JIOXKb».

B cokpaizenHo# ¢opme onepaTopa KJawdeBoe ¢j0BO Else or-
cytersyer. (HeoGas3aTenpHBle YacTHU OllepaTOpa 3alMCBIBAIOTCH B
KBaJpaTHBIX cKoOKax.) Torga, ecau ycJoBHE JOKHO, BBINIOJHE-
HUe oIepaTopa YCJOBHOIO Iiepexoja 3aKaHYMBAeTCH M BHIIIOJIHA-
eTcA clefyiolllasg CTpPOKAa IpOTpaMMBL.

Ha s3bIKax 00'beKTHO-OPUEHTH-
pOBAHHOTO IIPOTPAMMUPOBAHUSA -
rOpUTMHUYECKAS CTPYKTYDPA «BeTBJe-
HUE» KOTWUPYETCA ¢ UCTIONb30BAHUEM

<1 Mnakatel. Tabnuua 7 «<KoauposaHue anropuTMMUYECKUX
CTPYKTYp «BeTBneHwe» u «BbiGop»

AJIropuT™MHYecKasa CTPYKTYpa «BbeIGOp». ANTOPUTMHUYECKAA
CTPYKTypa «BBIOOP» NPUMEHAETCH AJS Peaju3aliy BEeTBJICHUA CO
MHOIMMMY BapHaHTaMM cepuil komaHA. B cTpyKkTypy BbhIBOpa BXO-
JAT HECKOJIBKO YCJOBHH, ITPOBEPKA KOTOPBIX OCYILIECTBJIAETCA B
MOCJAeI0BATEJNBHOCTH HMX 3aIIMCU B CTPYKType BeIGopa. [Ipu wuc-
THHHOCTH OJHOI'O M3 ycaoBuil (YVeaogue 1 nan Ycaogue 2 u T. 1.)
BBIMIOJIHAETCA COOTBETCTBYIOMIAA MOCJE[0BATENMBHOCT, KOMAH/I
(Cepus 1 unu Cepus 2 u 1. x.). Ecnu um ogHo U3 ycnosuit ue 6y-
JeT MCTUHHO, TOo OyaeT BBINOJHEHa IOCAELOBATEIBLHOCTL KOMAaHLI
Cepus.

3 B anropuTMMYeckon CTpykType «BblBop» BbiNONHsETCH
0fiHa 13 HeCKOJIbKMX MOCAeA0BaTENIEHOCTEN KOMaH, Npy
Neg UCTUHHOCTYW COOTBETCTBYIOLLErO YCNOBUA.

AnropuTMHYECKAas CTPYKTYPa «BBIGOP» MOXKET OBITh 3auK-
CupoBaHa rpaduyecKky, ¢ MOMOUBID Oj0K-cxeMbl (puc. 4.2).

Ha asblkax 00B5€KTHO-OPHEHTUPOBAHHOIC [IPOTPAMMUPOBAHISA
ANropuUTMHUYECKAs CTPYKTYDPa «BBIGOP» KOZMPYETCS C HCIOJNIB3O-
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Yenosue 1

a em
E
Cepus 1 Cepun 2 I Cepus
v ii ¥

Puc. 4.2. AiroputmMmryeckas cTpykTypa «Bolbop»

paHUeM omnepaTopa BeIGopa. Ha s3piKe mporpammupoBaHus Visual
Basic .NET oneparop BrIfopa HadYmHaeTCA C KJIOYEBHIX CJIOB Se-
lect Case, Ha asslkax Visual C# u Visual J# — ¢ kJI0ueBoro cjio-
Ba switch, a Ha asbike Turbo Delphi — ¢ xawueBoro ciaoBa Case.

ITocne knroueBoro caOBa 3alMCHLIBAETCS BLIpaskeHUe (mepe-
MEeHHAas MM apupMeTHUECKOe BhlIpasKeHUe). 3aJaHHOe BhIpaXKe-
HY€e CDABHHMBAETCS C ONpeleeHHBIMY 3HAYEHUAMH (MU yCI0BUS-
Mu). IIpy MCTUHHOCTHU OJHOTO M3 YCJAOBUY HAUNHAET BHITOTHATHCH
COOTBETCTBYIOIIaA cepusa KoMaHA. EcaM HM OZHO M3 YCJIOBUHI He
UCTHHHO, TO OYIET BREIMOJHEHA Cepus KOMAaH] TOCJE KJIIUEeBOTO
ciosa Else (B aspikax Visual Basic .NET u Turbo Delphi) nau
KJI04eBoro cinoBa default (B aseikax Visual C# u Visual J#).

B coxkpamesHoil hopMe onepaTopa KJIIO4eBoe CJIOBO Else
(default) orcyrcrByer. (HeoGsa3aTesbHble YacTH oIepaTopa 3a-
MMCHIBAIOTCA B KBajJpaTHLIX ckoOkax.) Torma, ecam Bce yciaoBuda
JIOXKHBI, BEHIIIOJIHEHUE OlepaTopa BhrIGOpa 3aKAHUMBAETCH M BBI-
MOJHAETCA CAEAYIOLIAasg CTPOKA IIPOTrpaMMBEl.

<1 MNnakatbl. Tabnuua 7 «<KoauposaHue anropuTMUYECKUX
CTPYKTYp «BeTBAeHue» U «Bblbop»

Sanagna
L

4.1. CocTaBuTh 1 3ahUKCHPOBATH B (popMe BIOK-CXEMbl NTOPUTM TeCTH-
poBaHuUA.

3| MNpaxTuyeckas pabora 4.2. lNpoekT «TecT»

4.2. CoctaButh " 3adukcupoBaTh B (opMe OIOK-CXeMbl aJI1TOPHATM Bbi-
CTABJEHUA OTMETKM B 3aBUCHUMOCTH OT KOJUUYECTBA OIIUOOK.

“%-11 4.7. T'padunueckunir nutepdeic. Mpoekr «OTmerka»
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4.1.3. AaroputMunyeckas CTpykTypa «LuKn»

B aAropuTMHUUYECKYI CTPYKTYPY <«IHEJI» BXOAHUT CepHUA
KOMAaHZ, BBIIOJHAeMas MHOIOKPAaTHO. Takas I0CJIeZ0oBaTeNb-
HOCTH KOMAHI Ha3LIBAETCH TEJOM I[UKJa.

ﬁ B anroputMMYeCKOn CTPYKType «UUKS» CEepus KOMaH[,
‘57 : {Teno unkna) BLINONHASTCH MHOTOKPATHO.

uxaudecKue ajaropuTMAdecKue CTPYKTYPh! OBIBAIOT ABYX
THITOB:
® I[MKJBI CO CYETUHKOM, B KOTOPBIX TeJIO IUKJIa BBITIOJHAET-
cA ompeneseHHOe KOJIMYEeCTBO DAa3;
® [[UKJBI II0 YCIOBHUIO, B KOTOPBIX TeJO IINKJIA BHITIOJHAECTCA,
IIOKa WMCTHHHO YyCJOBHeE.

Muka co cuyerunrkom. IIuKJ co cueTyYHMKOM UCIOIB3yeTCH,
KOrja 3apaHee M3BECTHO, KaKOe UHCJIO IMOBTOPEHUM TeJsia IUKJIa
HeoOX0OYIMO BBINOJHUTH. HOJIHUYECTBO TIOBTOPEHUH 3amaeTca ¢
UCTIOAL30OBAHNEM CUETYHKA.

Korna sapanee W3BECTHO, KaKOe 4YHUCIQ ITOBTOPeHUI Tesa
OHEJIa H€06XO,E[I/IMO BBINTOJIHNTh, MOXHO BOCHOJJb30BaThCA oriepa-
TOPOM IIMKJA co cueTynkoM For. B 3aronoBre nuKJIa ycTaHaB/IH-
BaeTCA HAYAJLHOE 3HaueHNe ImepDeMeHHOH Cuemuumk, OIpene/serT-
Csl BeJIMYMHA €ee KOHEeUHOI0 3HAYEHUS U BeJIHYNHA H3MEHEHUS
3HAYEHUs 3& ONUH IIar. 3aTeM pacnoJaraioTcs MHOTOKPATHO BBI-
MOJHAOLIMECA ONepPaTOPhl, ABJIAIIMECS TeJI0M LMKJIA,

Mnakatbl. Tabnuua 8 «Kopuposauue anropurMuyueckKon
&1
CTPYKTYPbI «LUKA»

Huka ¢ yecaoBueMm. LUK ¢ yciIoBMeM MCIOJAL3YeTCH, KOrga
3apaHee HEHM3BECTHO, KAKOe KOJUYECTBO pas HOJI’KHO IIOBTOPUTD-
ca TeNo MUKJIA. B TaKMUX caydasx KOJUYECTBO NOBTOPEHUI 3a-
BHCHUT OT HeKOTOporo ycjaoBua. l1luKJ HasblBaeTCs IHKIOM C
nmpeaycaoBHeM, ecJIHd yCJOBHUEe BBEIXOJA W3 IMHUKJA CTOUT B Haua-
Jie, mepes TeaoM uMkia. [TUKI ¢ npeayc/oBUeM He BBIIOJHAET-
CA ma)ke OAMH pa3 B cJay€ae JOXKHOCTH YCJIOBHA.

Huxk: ¢ npenyciIoBUEM Peaqu3yeTcs ¢ MOMOIILI0 NHCTPYKIIUH
While (B fsbike Visual Basic .NET Do While). IIposepka ycio-
BHs BBIXOJA K3 IVKJa [IPOBOAUTCA OO0 HAYajJa LIMKJIA C IIOMO-
Lo KJrodesoro ciaoBa While. Koirouesoe cinoBoc While ofec-
NeyyBaeT BHIMOJHEHHUE HUKJA, II0Ka UCTHHHO yeaoBHe. Kak Tob-
KO ycJOBHE IIPUMET 3HA4YEHHEe «JIO)Kb», BLITIOTHEHME IUKJA 3a-
KOHYMTCA.
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B sasrike Visual Basic .NET mcmosb3yeTcst TaKKe KJI0UeBOe
ciaoBo Until. Knroueroe ¢10Bo Until obecneurBaeT BHIIOJIHE-
HHe IHKJA A0 TexX IOop, NOKAa yCJOoBHe HE CcTaHeT HCTUHHBIM,
T. €. TIOKa YCJIOBHE UMEEeT 3HAUEHNE «JIOXKb». Kak TOMBKO yCHO-
BHEe IIPUMET 3HAUEHHUE «HMCTHHA», BLINOJHEHHEe IINKJAa 3aKOH-
YUTCH.

ITux HaseIBAETCA HMKJAOM C IIOCTYCJIOBHEM, €CJM YCJIOBHE
BBIXOJIa W3 IHUKJIa CTOUT B KOHIIE, ITOCJE Teja IIMKaa. LIuxa c
TMOCTYCJIOBHEM BBINOJHAETCS 00513aTE€NBHO, KAK MUHMMYM, OJUH
pas, He3aBHCHMO OT TOr0, MCTHHHO YCJOBHE HJM HET,

ITuks ¢ TOCTYCJIOBUEM pPeaJu3yeTcsd C MOMOIIbI0 MHCTPYKITUH
Do (B szrixe Turbo Delphi Repeat). IIposepxa ycaoBus BbIxoza
U3 IHKJIa TPOBOAMUTCA MOCHe IIUKJIA ¢ MTOMOIIBIO KJIKYEBOTO CJIOBA
While (B aswike Turbo Delphi Until). Kak ToabsKO ycjioBue IpH-
MeT 3HAYeHUE «JIOKb», BEIIIOJHEeHHNEe [IUKJA 3aKOHYHUTCA. B a3biKe
Visual Basic .NET ucmonb3yeTcs Taxxe KJI0UeBoe CJIoBO Until.

C@ﬂ Mnakatbl. Tabnuua 8 «KoguposaHue anropuTMuUyecKkon
CTPYKTYPbI «LAKA»

AropuTMHUYECKas CTPYKTYPa «IMHKJA» MOMKeT ObITh 3aduKc-
poBaHa rpaduyecKH, ¢ MNOMOIbI0 OJIOK-CXeME.

Lnkn co cuetunkom Uukn c npeaycnosuemMm Uunkn ¢ nocrycnosuem

S

Teno yurxaa Teno yuxaa

L ¥
[

Teno yurkaa

Yeanosue

Puc. 4.3. AnropmtTMU4ECckas CTpykTypa «LuKn»

Bcenomorareasneie anroputMsel. Ilpum paspaboTxe CJIOHOIO
aJITOPUTMA IleecoobpasHo cTapaThCA BHIZEJNHUTH B HEM IOCAEL0-
BATEJbHOCTH NEHMCTBHUM, KOTOPHIE BBINOJHAIT DelleHHe KaKHX-
nu6o moAzamzay ¥ MOryT MHOTOKPATHO BBIBLIBATHCH U3 OCHOBHOTO
anropurma. Takue ajqropuTMbl HA3BIBAIOTCA BCIOMOTATENbHBIMH
U B aJITOPUTMHUYECKUX SA3bIKAX IPOrPAMMUPOBAHNA PEANU3YIOTCH
B (popMe MOATIPOTPAMM, HMPOIEeAYP UAX PYHKIMHI, KOTOPbIE BBI3HI-
BalOTCHA U3 OCHOBHOH nporpaMMbuol.
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33agannda
&

4.3. CocTaButh H 3apUKCUPOBATEL B hopMe BI0K-CXEMBI aJIrOPUTM BBLIYUC-
neHud garkrTopHana yucaa.

"@] 4.10. Utepauusa n pekypcusa. MpoekTt «PakTtopuan»

4.4, CocraBuTsh 1 3aPUKCUPOBATL B (hopMe OJI0K-CXeMBI &JITOPUTM OIIpeie-
JIeHNS MaKCUMAJIbHOIO 3JIeMeHTa B MACCUBE.

- 4.16.2. NMovucKk aneMeHTa B MaCCUBaXx.
-2 Mpoekt «[loMCK MakCMmManbHOrO 3nemeHTa»

4.2. UcTopuna pa3BUTUA A3bIKOB
nporpamMmMmmpoBaHus

BeinosHeHNe aJTOpUTMAa MOKET OBITh ABTOMATHUECKU DPeasu-
30BAHO TEXHMYECKMMH YyCTpOicTBaMH, CpPefH KOTOpPBIX ocoboe
MECTO 3aRUMAET KOMIbITep. IIpy 3TOM rOBOPAT, YTO KOMILIOTED
WUCHOJHAET IPOorpaMmy (IIOCJeMOBATEIBHOCTh KOMAaH), PeaInay-
IOIYI0 AJITOPUTM.

AAroputM, 3anucaHHbll Ha «MNOHATHOM» KOMNbIOTEPY
A3bIKE NPOrPaMMNPOBAHNS, HA3LIBAETCS NPOrPaMMOon.

MamvaHbIN A3BIK. Ha 3ape KoMmmnbioTepHOH 3pe1, B 40—50-¢
rogel XX BeKa, ONPOrpaMMbl IIHMCAJINCH HA MALUMHHOM H3BIKE
(computer language) ¥ npexacraBnsaau cob0¥ OYeHb IJIMHHBIE
TIOCNEeNOBATEBHOCTY HYJIel u equuui. CocTaBieHne U OTIagKa
TaKMX IIporpaMM ObIIHM YPe3BbIUaiiHO TPyAOEeMKHM fgejoM. IIpo-
rpaMMBl HA MAITWHHBIX A3BIKAX OBLIU MAIMHHO 3aBUCHMBIMH,
T. e. Aag Kaxgoin IBM HeobxonuMo GLILIO CO3ZaBaTh CBOIO COO-
CTBEHHYIO IpOrpaMMy, Tak KaK B Hell B ABHOM popMe yuyuThLIBA-
JVCEL alnapaTHble pecypcel 3BM.

Accembnep. B mauaie 50-x romop XX Beka OblIM CO3ZAHEI
ASKIKM TIPOTPAMMHUPOBaHKA acceMmbiepb: (assembly language).
Bmecro opmux TOMBKO HyJell B eIZMHHIL NPOTPAMMECTHI Ternepb
MOI'JIM MOJIb30BaThCA oneparopamMu (MOV, ADC, SUB u T. A.), KOTO-
DPble OBLTM TOXOXKH Ha CJIOBa aHIJIMHACKOro AswmIKa. 18 mpeobpa-
30BaHUA TEKCTa NporpaMMEl Ha acceMbJyepe B IIOHATHBIH KOMIIb-
0Tepy MallMHHBIA KOA HCIOJb30BAJCA KOMIMJIATOD, KOTODI
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3arpysKajca B olepaTHUBHYIO 1aMsaTk OBM. IIporpaMMbI Ha acceM-
fyepe ObLIM TAK)Ke MAIUMHHO 3aBUCHMBIMU, T. €. acceMOJepsl A
DPA3IUYHBIX TIPOIECCOPOB CYIIIECTBEHHO PAsINYAINCh MeXAY coGOi.

IlepBBIe A3BIKM OPOrpaMMHPOBAHUA BBICOKOTO YPOBHA.
C cepeaunnl 50-x rogos XX Bexa HayaJH CO34aBaThCA IIEPBbLIE
AIBBLIKY TIPOTpaMMUpOBaHns BbICOKOTO ypoBHA (high-level langua-
ges). OTu A3BIKYW OBLJINM MALIWHHO HE3aBUCHUMBIMY S3bIKAMH IIPO-
FPaMMHPOBAHUA, TAK KAK HCIOJb30BANIN YHUBEPCAJBHYIO KOMIIbL-
IOTEepPHYIO JOTUKY 1 He Oniny NPUBA3aHLI K TUTY IBM. Ogmaro
IJIA Ka)XJIoro A3LIKa M Kaxknoro tuna IBM mo/nkHEI 65111 OLITE
paspaboTaHbl COOCTBEHHBIE KOMIIMJISATODPBI, KOTOPbIE 3arpyKa-
JHNCH B ONEPATHBHVIO IIaMATb.

HABBIKM MporpaMMHPOBAHUSA BBICOKOI'O YPOBHS CO30aBaIHChH
M MCHOJb30BaNUCh AJA penieHus pPasHbiX 3aJau:

o 361Kk FORTRAN (paciuudposbsiBaerca FORmula TRANSs-
lator — Tpaucasitop opmys) 6bLT MpeAHA3HAYEH IJIA Ha-
VUHBIX ¥ TeXHHYECKHX DPacueToB;

e 5301k COBOL (Common Business-Oriented Language —
CTAHJAPTHLIA SA3BIK OJA NEeJOBOIC NPUMEHEHMA) B OCHOB-
HOM TpeAHasHavyalca AJs KOMMEpPUECKHX IIPHIOMeHMH,
00pabaThIBABIINX GOJIBININAE 00beMBI HEUUCIOBBIX JaHHBIX;

e a3nlk BASIC (Beginner’s All-Purpose Symbolic Instructi-
on Code — yHUBepcaabHBIN SI3LIK CHMBOJBHBIX HHCTPYK-
Uil Ias HAYMHAIOLMX) OTJAYAeTCA TPOCTOTON M3ydeHMs
U ObiJl OPHEHTHPOBAH HA HAUYWHAIOIIAX NPOrPAMMMCTOB.

AnropurTMuuecKHe A3BIKH NTporpamMvMupoBaHusa. C Hauana
80-x rogos XX Bexa HaUaIH CO3LaBaTLCH AJTOPUTMHUYECKUE A3BI-
KH IIPOTPAMMUPOBAHNA, KOTOPHIe II03BOJIMIN NPOTPaAaMMUCTAM IIe-
PefiTH K CTPYVKTYPHOMY IIPOTPAMMHUpPOBaHMK. OTamyuTeabHOH
4YepTo# 8THX fA3LIKOB OBIIO HMCIIOJB30BAHHE OIIEPATOPOB BETBJIE-
HUSA, BEIOOpA M IUKJA U OTKAa3 OT XAaO0TUYECKOTO HCIIOJAb30BAHMA
oneparopa goto. HaubGossimee BansaHue Ha Iepexol K CTPYKTYD-
HOMY AJTOPUTMHYECKOMY MIPOrpaMMHUPOBAHUIO OKA34JIN:

e s3pIK Pascal (masBau ero cosgarenem Humxiaaycom Buprom

B uecTh Bequxoro ¢pusuxa Buesa Ilackana) — anropurmu-
YeCcKUH sA3bIK, KOTOPHIA IIO3BOJAET JerKko KOJAMPOBATH
OCHOBHbIE aJITOPUTMHUYECKHNE CTDYKTYDHI;

e s13bIK C («Cu»), mosponAmIui co3gasaTte 66icTpo U adder-

THRHO BLIMOJHSAIOLIUHCA IPOTPaMMHBIE KOZ.

A3BIKH 00'bEKTHO-OPHEHTHPOBAHHOIO IMPOrpaMMHUPOBAHMA.
C 90-x ronos XX Bera Hayasl¥ CO3JaBaThCs OOBEKTHO-OPHEHTH-
pOBaHHLIE A3LIKM [IPOrPAMMHPOBAHUA. B OCHOBY 3THX SA3BIKOB
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HBLIN HOJIOMKEHBI IPOTPaAMMHEIE 00BEKTHI, KOTOPhIe 00 LeJHH AN
naHuble U MeToasl UX obpaGorku. Heobxoagmmo mOquepKHYTH,
yTO B #A3bIKAX O00BEKTHO-ODMEHTUPOBAHHOIO MNpPOTPAaMMMpPOBA-
HUS COXPAaHAJNCSA aJTOPUTMUYECKHI CTHUIb IPOTPAMMUPOBAHUA.
C TedeHUEM BpeMeHHN JJsf 3THX A3LIKOB OBLIN pa3paboTaHbl MH-
TerpupoBaHHble CpeAbl Pa3paboTKK, MO3BOJAMIIHE BU3YAJIBHO
KOHCTPYHUPOBaTh rpadudeckuii mHTEepPDHEHNC NPUIOKEeHH!

e s3uIK C++ ABAAETCA NPAMBIM IIOTOMKOM aJITOPUTMUUIECKO-
ro aseika C;

e a3k Object Pascal 6wi1 paspaboran xomnaruei Borland
Ha OCHOBE aJITopUTMHZecKoro sablka Pascal. ITocse cosza-
HUsl WMHTETPHUPOBAHHOM cpelAbl PaspaldoTKH cucTeMa IIPO-
rpaMMHUpOBaHHA Honyunsia HasBaHue Delphi, a cBoboano
pacupoctpassgemMas Bepcus — Turbo Delphi;

e a3uiKk Visual Basic 6vu1 cospan xopropanueit Microsoft ua
ocHoBe s3blKa QBasic nna paspaboTkm mpuiomxeHuit ¢ rpa-
dhnueckuM uHTEpdEicoM B cpelle ONEPALMOHHON CHCTEMBbI
Windows.

A3nIKM nporpaMMHDPOBAHHMA A KOMIIBIOTEPHBIX CeTeil.
B 90-e rogsr XX Bera B CBA3K ¢ OYPHBIM pasBuTueM HMuTepHeTa
OBLIM CO3JaHBI S3BIKH, Of0ecIeduBaloniue Me)XIiaThopMeHHYIO
coBMecTuMOCTh. Ha nmojgkmoueHHblXx K WHTEpHETY KOMIIBIOTE-
pax ¢ pasJHYHBIMH OHepauHoHHBIME cucTemMamMu (Windows,
Linux, Mac OS u ap.) MOTJIu BBIDOJHATHCA OLHH M Te 3KE IIPO-
rpammsel. Ucxoanad nporpaMma Ha TaKHWX S3bIKAX KOMIHJINPYeT-
CA B MPOMEKYTOUYHBLIN KOA, KOTOPHIN HCHIONHAETCA Ha KOMIBIO-
Tepe BCTpPOEHHOUl B Opaysep BUPTYaJIbHOH MaIIMHON:

e FA3LIK Java, MOJHONEHHBIX 00LeKTHO-OPMEHTHPOBaHHBII
AI3LIK, OBbLI pazpaboran ¢pupmoit Sun Microsystems aas co-
3aHUS CETEeBOT0 IPOTpPaMMHOTO O0ecreueHms;

e aA3nIKk JavaScript, ssblk cuenapueB Web-cTpanun, paspa-
6oran xkommaHueit Netscape.

A3siku mporpammupoBanua Ha naargopme .NET. B macros-
lee ppeMA MHOTHE IIPOTPaMMUCTBI BbIOMPAIOT MHTErPUPOBAHHYIO
cucremy mporpammupoBanua Visual Studio .NET ua nnardopme
.NET Framework, paspaGoraunoii kopnopanueit Microsoft. Dra
nnargopMa IPefOCTaBAAET BO3MOXXHOCTD CO3AABATEL IDUJIOKEHUS
B Da3JHUYHBIX CHUCTE€MaX OOBeKTHO-OPHEHTHPOBAHHOTO IIPOTPAM-
MUDOBaHMA, B KOTOPBIX M CO3MAHUSA MPOTPAaMMHOI0 KOAA HCIIO-
TB3yIOTCA O0BEKTHO-OPMEHTHPOBAHHBIE A3BIKM IIPOTPAMMUDOBA-
HUS, B TOM YHCJE:
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e Ha A3bIKe Visual Basic .NET, co3gannom Ha OCHOBe S3bIKA
Visual Basic u coxpansmoimeM OpoCTOTY CBOMX IIPEILIECT-
BEHHUKOB;

e Ha fAdnike Visual C# (uuraercs C-mapn), CO3ZAHHOM Ha
ocuoBe aA3kIKOoB C++ u Java;

e Ha #A3pIke Visual J# (umraerca J-mapm), CO3ZaHHOM Ha
ocHOBe A3BIKOB Java u JavaScript.

WUcTopua pasButisa A3bIKOB NPOrpaMMupoBaHus

JavaScript, 1995 EL

]

* Visual J#, 2003
-

Java, 1995

v

Visual C#, 2003

ad
|c. 1971 |—»{c++, 1989] >

‘DF—»De!phi. 1995
Pascal, 1970 Turbo Delphi, 2006 —»

r
||BASlC, 1964 !—>'| QBASIC, 1975}——'»%3\1& Basic, 199ﬂL>l:lisuai Basic Net, 2003%—»

COBOL, 1959 —
FORTRAN, 1954

Accembnep, 1951|

[Mau.IMHHbIﬁ A3bIK, 19@‘—————»

1945 1955 1965 1975 1985 1995 2005

Object Pascal, 1989

v

v

Puc. 4.4. Victopust pa3BuTus A3bIKOB NPOrpaMmmnpoBaHits

ROHTpOJIBHHe BOIIpPOCHI

1. B ueM COCTOUT IIPEUMYILIECTBO A3bIKOB BRICOKOTO YPOBHSA [IePe MAILUH-
HBIM f3BIKOM U acceMbyiepom?

2. KakoBbl XapakTepHbie OCOGEHHOCTH ANrOPUTMUYECKUX FASBIKOB IIPO-
rpaMMupoBasuA? OGHLEKTHO-OPUEHTHPOBANHBIX S3LIKOB NPOTpDaMMH-
poBaunus?

3. Kakumu npuumHamMn 66110 00YCAOBJIEHO MOABJEHHE SI3BIKOB Java H
JavaScript?

4. Ha ocHOoBe KaKHX fA3bIKOB BO3HUKJIU A3LIKM OPOrpaMMHDOBAHUA Ha
nnargopme .NET?
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4.3. BeepgeHune B 06beKTHO-OPUEHTUPOBaAHHOE
BU3yanbHOe NporpaMMupoBaHue

4.3.1. OO0beKTbl: CBONCTBA U METOAbI

O61exTnl (Objects). OcHOBHOII enuHuULEel B 00’beKTHO-OPH-
eHTHPOBAHHOM [POTPAMMMDOBAHUM HABJIAETCA IPOrPaMMHBIN
06BEKT, KOTOpHIH o0begnHAeT B cefe KaK ONHCBIBAKIIHAE €T0
cBOMCTBa, TaKk M [eHCTBUA 00BeKTa (Ipouegypsl) -~— METOAHI,
Ecsim roBoputk 06pasHo, TO 00'BEKTHl — 3TO CYIeCTBUTEJNbLHEIE,
cBOlicTBa 00'beKTa — 3TO HpUIaraTeabible, 4 METOALL OOBEKTA —
ATO TJIATOJIbI.

NporpaMmMHbie 06beKTB 061a0aI0T CBOMCTBAMU, NMEIOT
MeTOAbl, 87191 HUX MOXHO ONMCaTb PEAKUMIO Ha CoBbITUS.

Kaacebl 00beKTOB ABIAIOTCA <«HI1a0J0HAMH», OIIpeAessiio-
MU HAGOPBI CBOMCTB, METOZOB M COOBITHUM, IO KOTOPBLIM CO-
anaroTed 00bexThl. OCHOBHEIMM KJaccaMH OOLeKTOR ABIAIOTCA
00 BLEeKTHI, Deanusymomiue rpadpuyeckuii uHTepeiic IpoeKTos.

O0'BeKT, CO3JAHHBIN IO «IIabJIOHY» KJacca 00'beKTOB, ABJIA-
eTcd 9K3EMIIAPOM KJjlacca M HacjJeayeT Bech Habop cBOiCTB,
METOJOB ¥ COOBITHUI JAHHOIO Kjaacca. Kasabill SK3eMmIAp KJac-
ca HMeeT VHHKaAJALHOE AJd JAaHHOro KJjacca uMsda. Pasnuunkle sk-
3eMILIAPHI KJaacca o6aagaioT oJHHAKOBEIM HaGopoM CBOHCTB, Of-
HAKO 3HAYeHUs CBOMCTB V HUX MOTYT OTJMYATHCH.

CroiicTBa 00BbeKTOB (Properties). Kaxawiii o6nexT obaa-
HaeT OnpefesieHHBIM HabopoM cBOHMCTB. CVIIECTBYET HECKOMBKO
OCHOBHBIX CUTyalMil, B KOTOPBLIX MOYXHO MEHATH CBOMCTBa 005
exToB. Bo Bpemsa paspaboTku mpoekTa [design] MoxKHO ycTa-
HOBHUTH NEPBOHAUYAJBLHBIE 3HAUEHHA CBOHCTB o0BLEKTa.

B pesxyme BHIIONHEHUS IPOEKTA _run. MOXKHO yCTAHOBUTH
3HAYEHUA CBOMCTB OOBEKTa € HCIOAB30BAHHEM INPOIPAMMHOILO
Kojga. dna npucBamBaHus CBOHCTRY 00BEKTA HOBOIO 3HAYEHUA B
JIEBOH HACTHM CTPOKM NPOTPaAaMMHOTO KOJa HeOOXOAMMO YKAas3arb
uMsi o6beKTa M 3aTeM HasBaHHMe CBolicTBa. B mpaBoil wactu erpo-
KK HeoOXONMMO 3ammcaTh KOHKPETHOe 3HadeHHMe cBoiicTBa. Ha-
IpUMep, NPOrpaMMHBIA KOJ BBIBOJA HA HANIINUCH TEKCTA B PasJyiud-
HEIX #3BIKaX IIPOrpPaMMHUPOBAHUsA OyIeT BBHITJIALETH CJELYIOLIUM
obpasomMm.
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Habik Visual Basic .NET:

o

Labell,Text = "Texco”

ﬂ ; Aswik Visual C#:
i & = "Texer";

labell.Texz -

HAsblk Turbo Delphi:
Labell.Caption := 'Tekct';

B nporpaMMHOM KOZie IJISI JOCTYTa K CBOMCTBAM U MeTOAaM
UCHOJIB3yeTCA ToueuHas Horanusa (Dot-zamuck), Ip# KoTo-
poii uMeHa 06'beKTOB, CBOHCTEB ¥ METOAOB OTJAEASIOTCA APYT
OT Jpyra 3HAKOM TOUKAa «.».

MeTonpr 00bexkToB (Methods). [Ina Toro utob6sl 00BEKT BHI-
MOJHUWJI Kakyw-Jn6o omepaluo, HeoOXOJIUMO NMPUMEHHUTE METOI,
KOTODPBHIM OH obnanaer. MHOrHe MeTOALI UMEIOT apryMeHThHI, KOTO-
pble II03BOJIAIOT 33JaTh IIapaMeTpPhl BBINOJAHAEMBIX AeticTBUi. O0-
PaATUTHCA K METOAY 00beKTa MOMKHO TAKXKE ¢ MCIGJIb30BaAHMEM TO-
YeUHOM HOTAIMM, NPHYEeM ApPTyMEHThl MeTOLa 3aKJIIUYalTcs B
ckoOku. Hampuwmep, nasa noGaBleHHA 3JIEMEHTA B CIIMCOK B A3bI-
KaX 00beKTHO-OPUEHTHPOBAHHOIO NPOrpaMMUPOBAHUS HCIONb3Y-
eTcAa MetTonm Add{().

A3bik Visual Basic .NET:

ListBoxl.Items.Add ("Drevent cumcxa”)

Aabik Visual C#:

listBoxl.Xtems.Add ("3rnemenT corexa’) ;

g

A3bik Visual J#:

tistBoxl.get Items().Add("Suement cimexa”);

A3bik Turbo Delphi:

ListBeoxt . ltems.Add({('Brevoens crucxa')

KoHTpOABbHBIE BOIIPOCHI

1. Yem pasavualoTCA IOHATUA «KIacC OOBEKTOB» U «dK3EMILIAD KJacca»?
2. B sx3semInigpe KJiacca MOMKHO H3MEHHTE M0)XHO Habop ceoficta? Habop
MeTon0B? 3HadYeHUs cBOMCTB?
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4.3.2. CobbiTnsa

Cob6niTuga (Events). CobriTHe mpencTaBaseTr cobodl uaMeHe-
Hue HeKOTOPOTO COCTOSHUSA, pacriodHaBaeMoe obbekTOoM. [Inda pe-
aKIM¥ Ha 9TO H3MEHEeHHe MOI'YT OBLITh OIIHCAHBI HEKOTODbIE
MeTOLbl — 00paboTyukKy, obpabaThiBawInUe COOLITHA B IIPO-
rpaMMHEOM KoZe. CobbITHME MOKeT CO3ZaBaThbCA MOJb30BaTeeM
(HanpHUMeD, HIeJYOK MBIIIBIO HUIHM HaMKaTHe KJIaBUILM) UJIU ObITh
pe3yJbTaTOM BO3JEHMCTBUA [JPYTUX IPOrpPpaMMHBIX OOBEKTOB.
Kaxablit 91eMeHT yOpaBaeHUs MOMKeT pearupoBaTh Ha pasany-
HBI€ COOBITHSA, OJHAKO €CTh COORITHSA (Hanmpumep, Click — Igesn-
YOK), Ha KOTOpLle pearupyer OOJBLMIMHCTBO THIIOB JJIEMEHTOB
yIpaBJjieHUd.

O6pa6GoTung coObrTus., [Ia KaxJoro coObITHA MOYKHO 3a-
IpOrpaMMHUpPOBATE 00paboTumx COBBITHUSA (COBBLITHIIHYIO HpoIlle-
I1ypy). Ecau monbaoBaTesb Ipon3BOAAT KaK0e-IN00 BO3AEUCTBHUE
Ha »JeMeHT rpaduueckoro nurepdeiica (Hanpumep, HETUY0K), B
KadyecTBe 00pabdOTUYMKA BBIIOJHAETCA HEKOTOpad II0C/el0BaTeslb-
HOCTDL JelcTBuUM B (hopMe IIpoleAypHL.

Kaxapiit 06paboTunr cOORITHS NPEACTABIAET cODON NPOoLEeRy-
py, KOTOpas peajuayeT olpelefeHHBIN anroput™m. Co3aHne Ipo-
rpaMMHOTr0 Koma o0paboTunka coOBITHA TPOU3BOAUTCA C HCIIOJb-
30BAHMEM AQJTOPUTMHYECKHX CTPYKTYD DPA3JMYHBIX THIOB
(nuHelHasl, BeTBJeHUe, BBIOOD MM ITMKJI).

g . O6paboTunk cobbiTua NpeacTasnsaeT coboi npouenypy,
- KOTOpas HayuMHaet BbLINONHATLCA TMOCNe peann3aumn
g onpeaeneHHoro cobmbimua.

HMmsa obpabotunka cofpiTma (COOBITUHHON NOpolenyphl)
BKJItouaeT B cebsi uma obbexra U uMaA cobuiTusi. Ilocioe mMeHU
COOBITHHHON IMPOUENYPhl B CKOOKAX YKa3bIBAIOTCA NapaMeTphl,
KOTOpble IIO3BOJSAIOT NPaBUJIBLHO 00paboraTh cobblTe. B colbI-
THHHOH mpounenype Ha aA3bikax .NET cyimecTByeT nBa mapamer-
pa, a B sazelke Turbo Delphi — ozun napamerp.

Huxxe Ha dYeThIpex s3bIKax IIPOTPAMMHPOBAHHA TOKAa3aH
nyctod o0paGoTdur cobblTug CLick BIeMeHTa yupaBieHHus

TusLTen..
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f3bik Visual Basic .NET:
Private Sub Button. Click(ByVal sender As
System.Obiect, ByVal e As Systoem.EventArgs)
Handles Buttonl.Click

End Sub

Asbik Visual C#:
private void buttonl Click(object sender,
System.EventArgs e)

Asbik Visual J#:

private void buttonl Click (Oblect sender,
System.EventArgs e)

{

}

A3eik Turbo Delphi:

procedure TForm:.ButtonlClick(Sender: TOb‘ect);
begin

end;

IlepBrifi mapamerp, sender, NPeIOCTABJSET CCBLIKY Ha 00Db-
eKT, KOTODHIA BBI3LIBaeT coObITHe. Hampumep, npu mieTdKe MbI-
B0 II0 KHOIIKE HACTyIIaeT coObIiTHe Click JAaHHOM KHOIKH U ee
azpec nepenaercsa o0paboTUYUKY COOBITHS U COXPAHAETCS B apry-
MeHTe sender.

B sasmikax nporpaMMupoBaHUS Ha e
miaarhopme .NET ucnonawsyercs um BTO- ré'ieutton
poy mapaMeTp €, KOTOPBIN IepexaeT JaH- & Cicke
HbI€, XapakTepHble Aas obpabarbiBaeMo- & Delta
ro coOBITHA. O9TOT mHapaMeTp OOBIUHO ¥ Empty
uMeeT THUHO System.EventArgs, 0JHAKO 4 GetType
CYIIECTBYIOT COOBITUNA, KOTOPBIe TPeGyIOT E& X
OCOOBIM TUIl ZAHHBIX. =Y

Hanpumep, ecau obpaGaTwiBaioTcs PUC. 4.5. BO3MOXKHLIE
COOBITHS MBIIITH, TO MCIIONL3VeTCS Iapa- CBOWMCTBA apryMeHTa e
MeTp MouseEventArgs. C DOMOIIBIO
3TOr0 IapaMeTpa MOXKHO IIOJYYUTL CBEIEHUA O KOOPAHMHATAX
MBIIIIM, KaKas OblJJa Ha)KaTa KHONKa M CKOJABKO OBIJIO CAeJaHOo
nien4koB. InA BBIBOJA Bcex cBOMCTB apryMenTta e (puc. 4.5) mo-
CTATOYHO BBECTH B IIponeaype obpaboTduKa COOLITUA:



AJNrOPMTMH3aLMA H OCHOBBI 00'EeKTHO-OPMEHTHPOBAHHOIO NporpamvupoBanusa 205

(_@] 4.13.1. Mpaduka B a93bikax nporpammuposaHusa Visual
Basic .NET, Visual C# u Visual J#

KoHTpoabHEIE BOIIPOCHI

1. B ueM COCTOMT pas3iudue MexAy o0paboTuuMKamMy COOBITMH B A3LIKAX
rporpaMmMupoBanna Ba gaarpopme .NET o cobrTuiiHbIMI IpOLERypa-
mu B aseike Turbo Delphi?

4.3.3. NpoexTbl N NPUNOXEeHUs

IIpoexr (Project). C oxHoil cTOpOHBI, cucTeMa OGBHLEKTHO-
OPHMEHTHPOBAHHOIO BU3YAJBHOIQ INIPOrpaMMHpPOBAHHUS ABAAETCH
CHCTeMOH TPOTPaMMHPOBAHMA, T&K KAaK IMO3BOJAAET KOAHPOBATH
aJropuTMbL Ha AaHHOM si3pike. C ADYroii cTOpOHBI, cucTeMa O0b-
€KTHO-OPHUEHTHPOBAHHCOr0 BH3YaJABHOI0 NPOrpaMMUpPOBAHUA fAB-
JsieTcA cpedoil MPOEeKTHPOBAHUA, TaK KaK NMO3BOJAET OCYIEeCTB-
JATH BU3YaJbHOE KOHCTPYHPOBaHUe rpaduyuecKoro uurepdeiica.

PesysabTaToOM IPOIECCOB NPOTDAMMHUPOBAHNUS U IIPOEKTUPO-
BAHWKS SABJAETCA IPOEKT, KOTOPHIA 00befuHAeT B cefe IporpamMmm-
HBIN Koja M rpaudecKkuil uarepdeiic.

B 06beKTHO-OPHEHTUPOBAHHOM ITPOTPAMMMPOBAHUY TIPOEKT
MOJKeT BKJIIOUATH HECKOJLKO (popM, HpuUueM KaykKaou ¢opme, C
IIOMOINBI0 KOTOPOH peanunayercs rpapuyecKuil muTepdeiic mpoek-
Ta, COOTBETCTBYET CBOII mporpaMMuBIH Moayap ¢opmsr., Kpome
TOTO, B COCTAB MPOEKTA MOTYT BXOJANTDb OTAEJbHBIE CAMOCTOATE/b-
HEle IPOTPAMMHBIE MOTYJIH.

NpoexT BkNovaeT B cebs nporpaMmubie moaynu ¢opm n
CaMoCTodATE IbHBIE NPOrpaMMHbIE MOAYAN B BUAE OTAE-
NbHbIX $ainnos. MNMpoekT MoxeT BbiTh 3anyLLUeH Ha BbINon-
HeHME TOSIbKO M3 CUCTEMbI OB BEKTHO- OPUEHTUPOBAHHOIO
NPOrpamMmMyIpoBaHung.

Peiurenus (Solution). B cucreMax 00 BbEKTHO-OPHMEHTHPOBAHHO-
ro nporpammupoBanua Visual Basic .NET, Visual C# u Visual J#
IPOEKThl 00beIUHAIOTCA B pellleHHd, a B cucteme Turbo Delphi —
B rpymnmel. PeileHue (Ipylna) BKJIIOYAET OIWH MAM HECKOJIbKO
IDOEKTOB, KOTODPBIE B YIOPAXOYEHHOM BHJe B cHcTeMax Visual
Basic .NET, Visual C# u Visual J# orobpaaiorca B O6o3pesa-
mene pewenutt (puc. 4,8), a cucreme Turbo Delphi — B ok=e
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Project Manager (puc. 4.11). Peulenue (rpymnmna) co3IaeTcs aBTo-
MAaTHUECKH IIPH CO3LAHHHM HOBOTO IIPOEKTA U NPU HEOO0XOJUMOCTU
K PelleHW0 MOMKHO aA06aBIATL HOBbIe IIPOEKTHI. PellieHus (rpymn-
TIBbI) TIO3BOJSAIOT PAabOTATH ¢ HECKOJBKUMU NPOEKTAMU B IIpejesIax
OQHOT0 2K3eMILIADa CHUCTeMbl 0OBEKTHO-OPHEHTUDOBAHHOIO TPO-
TPaMMHDPOBaHHA.

HHuTepnperaTopbl M KOMIMIATOPBI. I TOTO 4TOGBI mpo-
1eccop MOT BBIMOJIHUTH IIpOrpaMMmy, 9Ta mporpaMMma ¥ JaHHbIe,
¢ KOTOpPHIMU OHA paboTaeT, MOJIKHBI OBITHL 3arpyKeHBI B omepa-
TUBHYIO II1aMATh.

Wrak, MBI CO34aJH IPOTpPaMMYy HA A3bIKE IPOrPaMMUDOBAHUAA
(HeXOTODEIM TEKCT) U 3arpys3uJIi ee B ONEPATUBHYIO TaMAThL. Te-
epb MBI XOTHM, 4YTOOBI NPOUECCOP €€ BBINOJHWA, OJHAKO HPO-
meccop «IOHWMAaeT» KOMAaHABl Ha MalIHHOM A3bIKe, 4 Hallla IIpo-
rpaMma HaNUCAHA HA A3bIKe uporpamMmupoBadud. Kax ObiTe?

Heob6xoarmo, 4TOOBI B ONEPATHBHON NaMSTH HaXOAWJIACH
mporpaMma-nepeBoAYNK (TPAHCIATOP), aBTOMATHYECKH HEPeBO-
JALlass ¢ A3BIKA [IPOrpAMMHPOBAHMSA Ha MAIIHHHBIA S3BIK.
KommsoTep MOMKET BBINOJIHATEL NPOrPaMMbl, HAIUCAHHBIE TOJL-
KO Ha TOM s3bike IPOTPAMMMPOBAHUSA, TPAHCJSATOD KOTOPOTO
pasMelleH B ONEPATUBHON IIaMATH KOMILIOTEpA.

TpaHCHATOPBI A3BIKOB NPOTPAMMHUPOBAHUS OBIBAIOT ABYX
THUIIOB: WHTEPHPETATOPHI ¥ KOMIMIATOPLI. WHTepnperaTop —
9TO IIporpaMMa, KoTopasa obeciiedUBaeT II0CAeL0BATEeNbHEBIN «IIe-
DPEBOA» WHCTPYKIUH mporpamMmbl Ha MAIUMHHBIH SA3BIK C OJHO-
BpeMeHHbIM HX BbINOJNHeHHeM. IloaTOMy pu Ka'KAOM 3aITycKe
IpOoTrpaMMEBl Ha BBINOJHEHUWE 3Ta NIpollenypa nosBTopsercd. Jo-
CTOMHCTBOM HHTEPIIPETATOPOB ABJIAETCA Y106CTBO OTJIALKU TIPO-
rpaMMEel (IIoucKa B Hel ouIMOOK), TAK Kak BO3MOXKHO «IIOLIAro-
BOe» ee HCTIOJNIHEHUE, a HeJoCTAaTKOM — CDaBHHTENBHO Manas
CKOPOCTL BRITIQJIHEHUS,

KomnounsTop AelficTByeT MHAYE, OH INEPEBOAHUT BeCh TEKCT
IIPOTPAaMMB! Ha MAIIMHHBIN SA3BIK M COXpaHAEeT er0 B HCIOJIHHU-
MoM Qabiie (0OBLIYHO ¢ pacuIMpeH#eM eXe). 3aTeM ITOT yiKe ro-
TOBBIM K HMCIIOJHEHWIO (haiij, 3anHCcaHHbII Ha MaIIUHHOM A3bIKE,
MOXHO 3allyCKaTh Ha UCIOJHeHHE MHOTOKpaTHO. [ocromHCTBOM
KOMOUJIATOPOB ABJIAETCA 0OJbIIAA CKOPOCTDH BBIIIOJHEHUA IPO-
rpaMMBblI, a HEMTOCTATKOM — TPYAOEMKOCTb OTJAAKH, TaK KaK
HEBO3MOXKHO MOIIaroBoe BBIITOJIHEHHE IIPOrpaMMbl.

CucteMnl OGBEKTHO-OPUEHTUPOBAHHOIO [IDOTPAMMUDOBAHUSA
TIO3BOJIAKOT MPOrPAMMHMCTY KOHTPOAMUPOBATHL B MHTETrPUPOBAHHOU
cpele BBINOJHEHHE [IPOTPAMM C IIOMOIUbLIO OTJIaZYMKA. ITO JaeT
BO3MOJKHOCTE OTJIAXKHBATh [IPOrpaMMYy IIOIIIaroBO.
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MpunoXxeHne MHTETPUPYET NPOrpaMmHbIiA kog u rpadu-

ﬁ yecknin UHTepdenc B 0gHOM UCTIoNHUMOM danne, KOTo-
Pt MOXET 3anycKkaTbCd HENOCPEeICTBEHHO B Ofiepauu-
ff OHHOM CucTeme.

draner paspaborku NMpoekToB. Co3ZaHue NPOEKTOB U IDH-

JIOMKEHUH B cucTeMax 00beKTHO-OPHEHTHPOBAHHOIO [IPOrPAMMHU-
POBAHUS MOJKHO YCJIOBHO DasfesUTh Ha HECKOJIbKO 3TaIoB:

1.

Cosmanue rpadbudeckoro uUHTepdelica npoekra. Ha
$OpMYy IOMEIAIOTCA 3JeMEHTB! YIPABJCHUS, KOTOPBIE JOIXK-
HBI 06ecIeunTh B3AUMOLEHCTBHE [IPOEKTA C IOJb30BATENIEM.

YcranoBrka 3HaYeHMH cBOMCTB 00BbeKTOB rpaduye-
cxoro uETepdetica. B pexkiiMe KOHCTPYUPOBAHUA 33JAI0T-
cd 3HAYeHUs CBOHCTB (POPMEBI 1 9J1eMeHTOB VI pPaBJeHNA, II0-
MellleHHbIX paHee HA PopMy.

Co3gaHue M peJlaKTUPOBAaHME NPOrPaMMHOIO KoJa.
CoszarpoTes 3aroToBK 00pafoTUMKOB coOBITUH (ABOWHON 1IeJI-
YOK MBIIIBIO 10 3JIEMEHTY VIPaBACHUs BBI3LIBAET 3arOTOBKY
obpaboTunKa Toro coObITUA, KOTOPOE SBJIAETCH A HJAHHOTO
aJeMeHTAa YIPaBJIeHHA HauboIee YacTo HCIOJb3YEMEIM). 3aTeM
B PefaKTope MPOrpaMMHOTO KOJa IPOU3BOAUTCS BBOMA M Pelak-
THPOBaHHE IIPOrPaMMHOTO K012 00paboTunKoB cOGBITHI.

CoxpaneHune mnpoekTa. Tak KaK MOPOEKTHl BKJIOYAIOT B
cedA HeCKOJIbKO (aiijioB, peKOMeHAyeTCd LA KaXXAOro Ipo-
eKTa CO3JaTh OTAENILHYIO Nanky Ha aucke. CoxpaneHue Ipo-
€KTa NPOU3BOJUTCA C TOMOIIBIO IYHKTOB MeHi0 Dail.

KoMnuaauua npoekTa B Hpuioxenue. CoxpaHeHHBIN
IIPOEKT MOJYKET BBINOJHATHCA TOJBKO B CAMOW CHCTEME IIPO-
rpaMMHupOBaHnA. I TOro 4robnl Npeobpas’oBaTh HPOEKT B
IIPUJIOMKEHNE, KOTOPOEe MOXKEeT BRBITIOJNHATHCA HEIIOCPeCTBEH-
HO B cpefie 0OIepallMOHHOM CHUCTeMbl, HCOOXOAHNMO BbIIOJIHUTE
KOMIMJISOUIO IPOEKTA, B IIPollecce KOTOPOH MTPUIIOKEHHE CO-
XpaHseTcsa B MCIOJTHUMOM dailsie (¢ pacluIinpeHUeM exe).

KoHTpOJLHEBIE BONPOCHI

1. B ueM coCTOMUT paszianuue MeKJy UHTepPIPeTaTOPaAMM U KOMIHJIATO-
pamu?

2. B ueM COCTOHT Pa3InYKe MEXIy NIPOEKTOM U NPHIoKeHuem?
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4.4. Cuctema 06bEKTHO-OPUEHTUPOBAHHOIO
nporpamMMmnpoBaHng
Microsoft Visual Studio .NET

4.4.1. Nnatpopma .NET Framework

ILnardopma .NET Framework sBiifgeTcst OCHOBOH CHCTEMBI
nporpammuposannsa Microsoft Visual Studio .NET. Ona mo3sBo-
JsdeT IIporpaMMHpPOBATL Ha pasiuubbeix A3blkax (Visual Basic
NET, Visual C#, Visual J# u ap.) u nocratogHo JIerKo mepeHo-
CHUTDb IIPHJIOKEHMNA ¢ OZHOTO S3BIKAa NPOrpaMMUPOBAHUA HA ADY-
ro#.

IInargpopma .NET Framework cyiecTByer B ABYX BEPCHAX:

e .NET Framework 1.1 sxoguT B coctaB Visual Studio
NET 2003;

e .NET Framework 2.0 Bxoautr B coctraB Visual Studio
2005 Express Edition.

Ob6menapikoBasd cpeda BbINOJIHeHHA nporpamMMm. OCHOBHBIM
kommodeHToM .NET Framework sBnsieTca obmjessblkoBas cpela
BuintosiHeHua nporpamMm (CLR — Common Language Runtime),
KOoTOpas ofecnmeynBaeT KOMIOUJIALMIO IporpamMM B JBa 3Talna.
CHauasa nporpaMma, HalHCaHHasd Ha OOBEKTHO-OPHMEHTHPOBAH-
HOM f3bIKe, KOMIHJIHUDpYeTCcA B NPOMEKYTOUHBIM Koi Ha obiiem
npomexkyrouroM Aabike (CIL — Common Intermediate Language),
a 3aTeM OH KOMIHJUDPYeTCH B MalIMHHBIH KOJ.

@ fAspixk CIL mo cBoemy HasHAUeHHIO U HabOpy KOMaHI IIO-
X0 Ha S3BIK accembJiep, OHAKO OH OPHEHTHPOBaH He Ha
CHCTEMY KOMAHJ KOHKPETHOT'0 KPeMHUeBOTO IIpoleccopa, a
Ha CHCTEeMY KOMaHjx oOINeA3bIKOBOM cpejhl BBIIOJHEHHS
nporpamm CLR.

IIpoextr «KonconsHoe nmpuiaoxkenne». Ha riardopme .NET
Framework ¢ HCIOJABL30BaHMEM S3BLIKOB IPOrpaMMHDPOBAHUSA
Visual Basic .NET, Visual C# u Visual J# co3maTb KOHCOJIBHOE
IpUIOXKeHKRe (T. e, NPUIOKEHUE, He muMelolnee rpadpuuecKoro
uHTep(peiica), KOTOPOe BLIBOAUT Ha3BaHHE A3bIKA I POrpaMMUPO-
BAHUSA.
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; IIpoekr «KoHCONBHOE NPHIOKEHME» Ha A3BIKE
@ nporpammuposanus Visual Basic .NET
1. B npocrom TEKCTOBOM pelaKTope, HaupuMep B briokHoTe, BBe-
ZeM MTPOTPAMMHEBLIHE KOJ KOHCOJLHOTO NMPUIOKEHUS.
Imports System
Class HelloVB
Shared Sub Main ()
Console.Write ("fAsmx nporpamvupoBasdms Visual Basic”)
End Sub
End Class

2. CoxpanuTe MPOrpPaMMHBIN KOJX KOHCOJBHOTO TIPMJIOKEHHUA B

daitie HelloVB.vb Ha XecTkoM aHuCKe, HampuMep B NaIlkKe
D:\HelloVBA\.

Jn1a KOMOUASIIUY IPOTPAMMHOI'O KOZa HEOOXOAMMO HMCIIO/Nh-
30BaTh KOMIIMJIATODP KOMAHIHOH CTDOKH SI3LIKA IPOrDaMMHUPORA-
mnsg Visual Basic .NET vbc.exe, KoTopriii BXOAUT B COCTAB MJAT-
dpopmui NET Framework. HoMmnunsaTop Haxoawrca B Tanxe
CAWINDOWS\Microsoft. NET\Framework\v1.1.4322,

3. CronupoBaTh KOMIUAATOP KOMaHAHON cTpoKH VDC.eXe B mian-
Ky D:\HelloVB\.

CosgaiuM HCHOJHHUMBIE (aill KOHCOILHOTO MHNPUJIOMEHUS
HelloVB.exe.

4, 3anycTUTh OKHO KOMAaHIHOH CTPOKHM KOMAaHIOHU
[ITyck-IIpozpammbi-Cmandapmmueie-Komarndnas cmporal.

5. B okHe KOMaHIHOUN CTPOKH TepeiiTyu Ha guck D:, a 3aTem ¢ Hc-
nmoas3oBaaeM koMmauAbl CD (change directory) niepeiitm s
nanky D:\HelloVB\, rae xpauarca ¢aii ¢ IporpaMMHEIM KO-
JIoM KOHCOJIBHOTO IIPHUJIOMKEHUA U KOMIOHJSATOP IIPOTPaMM-
HOH CTPOXKH.

6. B oxHe xOMaHZHON CTPOKH BBECTH KOMAHJY:
D:\HelloVB>vbc.exe HelloVB.vb
Teneps MOKHO 3aNyCTHUTHL IOJYYEHHBINH HCIOJIHUMBIH daiti
KoHcosibHOTO mpunoxkenus HelloVB.exe.

7. BeecTH KoMaHzy:
D:\HelioVB=>HelloVB.exe

8. B oxHe KOMaHAHOH CTPOKHM OyIer HameuaTaHO (puc. 4.6):
A3eIk nporpaMMmMpoBaHiMs Visual Basic
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V- Sy ot
C:N\Documents, and Settings\HAYOD:
e O g

-
Di\HelloUB>ube.exe ,HelleUB.ub
Microsoft (B> Yisual Basiev.NET Conpilew version 7.10.3052.4
for Microsoft,(R) .NET Framevork version .1.1.4322.573
Copyright (C> Hicrosoft, Corporation 1987-2802. All rights reserved.

Di\He L1oUB>He 1 1pUB. exa
3uk_ nporpamwposanua Yisual Basic

Puc. 4.6. Co3ganune v 3anyck KOHCONLHOMO NPUAOXKEHUS

m IIpoext «KoHco.IbHOe MPUJIOKEHHe» HA A3BIKE
nporpammupoBanuga CH#H

1. B TekcroBOM penakTope BNOKHOT BBeCcTM MpPOrpaMMHBIA KOZ,
KOHCOJIBHOTO HNPHJIQXKEHWA:
using System;

class Hell_oC
{

static void NMain(string®] args)
¢
Console.lWrite

}
j

rer

A3Elk CporpavMupcEasxasg CF

2. CoxpaHuTh IPOUPAMMHBIA KOJ KOHCOJLHOIO IMPHJIOMKEHHS B
daiine HelloC.cs ma sxecTkoM pAUCKe, HanpuMep B I[anke
D:\HelloC\.

Onas KoMOIUIANNE IPOTPAMMHOrC KOJAa HeoDX0AUMO HCIIONE-
30BATH KOMITHJIATOP KOMAHIHOM CTPOKH SI3BIK& MIPOIPAMMMPOBA-
Husa C# csc.exe, KOTopbid BXOAUT B cocraB miaaTdopmel .NET
Framework. Komnuaarop Haxoamtea e nanke CAWINDOWS)
Microsoft. NET\Frameworkiv1.1.4322.

Co3magrM MCMOAHUMBIT (dallll KOHCOABHOTO [PHUIOKEHUS
HelloC.exe.

3. 3anycTUTh OKHO KOMAHIHOU CTPOKH KOMAaHIOH
[[Tyck-Ilpozpammbi-Cmandapmusie-Komandnas cmpokal.

4, B oxHe KOMaHAHOH CTPOKM IepelTH Ha nuck D:, a saTeMm ¢
ucuoab3osanrem koMmaugel CD (change directory) repeiitu B
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5.

nanky D:\HelloC\, rme xpaumnuTca dails ¢ IpOrpaMMHBIM KO-
HOM KOHCONBHOTO UPUICKEHUS.

BpecTH KOMAaHIY KOMITHJISIIHH:
D:\HelloC>CAWINDOWS\Microsoft. NET\Framework\v1.1.4322\
csc.exe HelloC.cs

Teneps MOKHO 3allyCTHTh IOJYYeHHBIH HCIOJAHUMBIN (haia

KoHcoabHOro mpuiaokenus HeiloC.exe.

6.

7.

i

1.

B oKHe KOMaHIHOII CTPOKH BBECTU KOMAaHAY:
D:\HelloC>HelloC.exe

B oKHe KOMaHZHOM CTPOKH OyAeT HAIleuaTaHO!
S3LIK NporpamMvporalHusa C#

g IIpoekT «KOHCONBbHOE NMPHIONKEHHE» HA A3BIKE
nmporpaMMHupOBaHuA J#

B TekcToBOM pegaKTope BIOKHOT BBECTH NPOrpaMMHBIF KOJX
KOHCOJIBHOTO MPHUIOMKEHUA:

import Systemn;

Console.Write (“d3tix npcTpammuposatus J#");

CoxpaHUTh IPOrPaMMHBIN KOJ KOHCOJNBHOTO NPUJIOKEHUA B
daitne Hellod.js| Ha xecTkoM aucKe, HAIpUMep B ITalke
D:\HelloJ\.

. 3anyCTUTh OKHO KOMAHIHOM CTPOKH KOMAaHMAOH

[{Tyck-IIpozpammer-Cmandapmuvie-Komanonas cmpokal.

B oxHe KOMaHIHOHU CTPOKU TIepedTH Ha JuCK D:, a 3aTeM ¢ HC-
nonb3oBanuem komangbl CD (change directory) mepeiitu B
nanky D:\HelloJ\, roe xpanurca daiig ¢ OporpaMMHEBIM KO-
JOM KOHCOJIBHOTO IIPHAOXKEHIA.

. BBecT KOMaHAY KOMIMIALIMH:

D:AHellod>CAWINDOWS\Wicrosoft. NET\Frameworki\v1.1.4322\
jsc.exe Hellod.jsl

. B oxHe KOMaHIHON CTPOKHU BBECTH KOMAHY:

D:\HelloJ>HelloJ.exe

. B oxHe KoOMaHZHOH CcTpOKHM OyIer HamedaTaHo:

fz3eKk nporpaMMMposaHxs J#
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it fIpaKTHEYM

Windows-CD =%~

4.1. Co3aaTs B TeKCTOBOM pDeJaxKTOpe IHPOEKT v -
«HOHCOJIBHOE IPUJIOKEHHTE . .;l_, B

\informatika10\...\Hello*\

4.4.2. WUHTerpupoBaHHan cpepa pa3paborky s3blKoB
Visual Basic .NET, Visual C# u Visual J#

CocraB Visual Studio .NET. Microsoft Visual Studio
NET — 3To nHCTpyMeHT Pa3paboTKH IPOrpaMm, HO3BOJIAIOIIIMI
MUCATh MPOTPAMMEI HA HECKOJBKUX A3LIKAX MPOTPAMMHPOBAHUSA
NET. B cocras Visual Studio .NET Bxogdar caenymouine S3blKu
nporpaMMupoBaEusa (puc. 4.7):

¢ Visual Basic .NET;

e Visual C# (mpomsxocurca Cu-mapir);

e Visual J# (mpomssocurca Ixeii-ruapm);

e Visual C++ (mpomsmocurcess C mIIIOC ILIIOC);

e ASP.NET (Web Developer);

¢ CIpaBodYHAsI CHCTEMa.

Coznaty npoexy

e

R ok Te s il Easic
.4 Visual C# Projects )
{1 Visual J# Profects f'&mmmg,,. Bvﬁn/mzxa ?,fwlf,m i
« {3 Visual C++ Projects dows,  accor BMEHTO. .
£ MPOeKTL! YCTaHOBKI 1 PABEDTHIBAHAS - X .
Lol T

# wd Opyrite MPOeKTLI

4 Pewweryn Visual Studio Smart  Bebrpun... Beb-cyxba

Device A... ASPNET  ASPNET

¥ & F

T0SKT A7 CORRAI MpInOwesdss ¢ WindowsaTepdeficom romosoeatens

Vs * [WirdowsAnp ‘cationi

Pacronoxesve: [Exinformatikatd -]

TpoexT ByRer coapad & EXinformatika 16\WindowsApplication].

seonun | o | owe | ooee |

4.7. Buibop s3bika nporpaMmuposaHus 8 Visual Studio.NET
NPV co38aHnn HOBOFO NPOEKTa
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Pycckoq3blvHas cnpagka no http:/msdn.microsoft.
Visual Studio .NET comilibrarylrus/ =

O CucreMa OODBEKTHO-OPUEHTVPDOBAHHOIO HNPOTpPaMMKPOBa-
Hua Visual Studio .NET cyirecTByeT B IBYX BEPCHAX:
e Visual Studio .NET 2003 — 0onHOCTBIO JOKAJIM30BAH-
Hasl PYCCKOA3BIYHAA BEPCHs;
e Visual Studio 2005 Express Edition — anrnoaseludasg
c¢Bo6ONHO pacIpocTpaHsgeMas BepCHMS AJIA HaYMHAKONIHX
IIPOrpaMMHCTOB.

HuarerpuposanHasa cpefga pa3patoTkm. Visual Studio .NET
ABJSETCA CUCTEMOW BU3YAJLHOTO OGBEKTHO-OPMEHTUPOBAHHOTO
nporpamMmupoBanud Ha miaatdopme .NET Framework. Cucrema
nporpammuposasua Visual Studio .NET uapepocrasnger uonis-
30BaTel0 Aas paborel co BceMmH s3bikaMu NET ynobHBIH,
IIpUYeM OAWHAKOBLIY, rpadudecknii uHTepdeiic IDE (Integrated
Development Environment — HMHTerpmposanHas cpefga paspa-
6oTku) (puc. 4.8).

BnayajnpsHoe KOHCTPYHPOBaHUe rpadHIecKoro HHTepdeiica
npoeKkTa BhINOJHAeTCA B Koncmpyrkmope ¢gopm (Windows

s « WindowsApplication - Microsoft Visual Baste .NET g 2 ;
Mwmwwmwmwmmwm

it .J-eriiﬂ g w,ﬂ. “re ---&] F,; » Debug v % V;}f}‘}‘k :
e ow L R R R G, : -
Formlvblbslml*l § s Mmmww44

CE T ovs
F ( e 'Wir):)cwaAponcatlom (r;:
+ I WindowsApplicationi
4wl Coolkm
’ } AssembiyInfo.vo
B Formivb

o ‘ - o

‘:‘nm Fremgant “r run‘Buda%Me Smie "’
;pmu PiFormi ¢} M (O6vaBean) j ~1 RigntToLeft No
5 DataGrid RS e e AT (' Tedt Fermi
;uslﬁox g i B flvnn e
24 Checkedi X s t ¢
A ComnoBox ! - E(Dajavrp—ggﬁ e ,:_‘_;J__.
¥ Ustviow foEnz Class Text !
E TreeView : - 'Tekm CORSDKIUAKE & AA-HOM
Exppotuea | v|] ' ;
Oye el J ol
rormg | T e SRS §

Puc. 4.8. MHTerpupoeanHas cpeaa paspaboTkm Visual Studio .NET
(Ha npumepe Visual Basic .NET 2003)
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Forms Designer), koTopbslil IO yMOJYaHWIO pasMellaeTcd Ha
BKIagke Forml.vbf Design|. KoHCTPYKTOD (hOopM pacmosaraeTcs
B LeHTpe OKHA MHTEerpUpPOBAaHHOU cpembl pa3paboTKH U coaep-
KUT popMy (o yMomuaHU Forml), ABIAIOIIYIOCS OCHOBOM
rpadguueckoro mHTepdeiica npoekra. Ha dopmy MOXHO momec-
THTH pa3juyHble 3JJIeMEeHThl YIPaBJIeHHA: KHOUKH (Button),
TEKCTOBBIE NOJAA (TextBox), Hagnucu (Label) u T. A.

IIukTorpaMmmbl 3jieMeHTOB YIDABJEHHS PacIoJararoTca Ha
nakwenn Obaacmse sdremenmos (ToolBox), koTopaa pasMelllaeTcA
B JIeBOH HacTM OKHA WHTEIrPUPOBAHHOH cpeabl paspaborkm.

C dopmMoit cBA3AH MPOTPAMMHELBIN KOJ MIPOEKTa, AJA BBOAA W
peJakTUPOBAHUA KOTODPOrO CIY:KUT Pedaxmop npozpammHozo
roda (ITo YMOMYAHHIO pasMeriaercsa Ha BKJIagke Formi.vb). Pe-
JAKTOP IPOTPaMMHOTIO KOAA NIOALEeP;KHUBAET A3LIK IIPOEKTa, T. €.
opejJiaraeT MOACKA3KX IIPY BBOJAE IIPOrPaMMBbI, BbIJEJISET CHH-
TaKCUYEeCKNe OIMOKM, CTPYKTYPUPYET HPOrpaMMHBIN KOI OT-
CTymaMu ¥ T. 1.

na nmepexora B OKHO IPOrpaMMHOTO KOJa MOYKHO IPOCTO
LIEJKHYTh 0 APABIKY BKJAAAKE Forml.vb wuin BBeCTH KOMaHIY
[Buo-Fod] ([View-Code]). Ina obpaTaOro mepexona B Koncmpyxmop
$opmM MOXKHO IIEJKHYTD IO APJABIKY BrIaAKU Forml1.vb [Design]
unu BBecTH Komauzy [Bud-Koucmpyrxmop] ([View-Designer]).

IlepBbie wacTy HasBaHHI OKHa KOHCTPYKTOpa (GOPM U OKHA
pefaKTOpa HpPOrpaMMHOTO KOAa COBIAZAIOT He CHYUYAHHO, Tak
KaK B HUX CO3JaeTcss U peJaKTHDPYyeTcsa OAUWH U TOT XKe (dain
Form1.vbh. 9ror Gaitn u apyrue Ganas MpoeKTa MOMKHO YBHIETh
B oxkHe O0Oo3pesamens pewernuil (Solution Explorer), KoTopblil
pa3meniaeTcsi B IPABOM BepXHeM YTy MHTEIPDHPOBAHHOM cpeJbl
pa3paboTKH.

CnpaBa pacnosaraerca oxHo Ceaoiicmea (Properties). OKHO
COOeP)KHUT CIHCOK CBOMCTB, OTHOCALIUXCS K BHIOpAHHOMY 00B-
eKTy (dhopMe WU JIEMEHTY ynpaBjeHus Ha ¢opme). B jseBoM
cToI01Ie HAXOMATCA Ha3BAHUA CBOMCTR, a B IIPABOM — MX 3Ha4e-
HHUS. YCTAaHOBICHHBIE IO YMOJIYAHUIO 3HAUEHNUS MOTYT OBITH U3-
MEHeHEI.

HacTpoitka nHTEerpupoBaHHOi# cpenbl pa3padorku. Pexomen-
AyeTcA IIPOBECTH HACTPOMKY HMHTErpUpPOBAHHON cpenbl paspa-
6orku. Jaa oToro Heobxomumo BBecTH KoMauzay [Cepsuc-
ITapamempot...] ([Tools-Options...]) ¥ B NOSABUBIIEMCA AHAJIO-
roBOM OKHe Jlapamempu. YCTAaHOBUTL HYKHBIe IlapaMeTphl
Koucempyrxmopa gopm, Pedaxmopa npozpammHozo koda 1 Lp.

B mpormecce co3paHua rpadpuyeckoro HHTepdeiica mpoeKTa
BAYKHO YIIOPAAOYEHHO Pa3MECTHTh Ha (opMe aJeMeHThl yIpaBie-
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gus. Jaa sroro HeoO0XoAMMO B JEBOM UYACTU NUATOTOBOTO OKHA
ITapamempot BEIOPaTh IyHKT Koncmpykmop Windows Form, a B
gpaBoOHl 4acTH yCTAaHOBMTE IIAT CETKHU Ha (GopMe M ee BUAMMOCTH
(puc. 4.9).

[lapaMeTpbl Lo e e b i LT - .xi
{ ) Coepa B {xidSettings 1
i | Source Controd W GridSwe 44 i
] TEKCTOBLI DRAAKTOD ShawGid True )
| D=vee Tools SnapToGnd Troe
. VHCTDYMBHTE ANA B33 AdHHGIX b
|| KoncTpyiTop HTML H
AR OHCT) v P WINGDYsE Farrs
"} KoreTpykTop XML t
L] Crrapka H
|| MpoexTs

. " Eoomeatong ot <
Clendswe. . 0 0 RN
| Banarue pagveny CETION MO DA X 1 Y B KMCTIVKTODAX
o S T S AR

Puc. 4.9. YcrasoBka napameTpoB KoHcTpykTopa dopm

B nponecce cos3gasusa, peJakKTUPOBAHNSA U OTJAJKH IIPOrpaM-
MHOTO KOja ITPOeKTa Iejieco0bpa3sHo MIPOHYMEepPOBATh CTPOKHU IIPO-
rpaMMbl. Jlng aTtoro Heo6XoJUMO B JIEBOM HacTH AMAJIOTOBOIO
okua ITapamempor BbIOpaTs TYHKT Terxcmosviii pedaxmop, a B
IpaBo# 4YacTH YCTAHOBUTL (uakox B nyukte Homepa cmpok
{puc. 4.10).

apamMeTpbl AL T R - x
) Cpeaa HbELUI OBATDR0R -~ o -
- Source Conitral ¥ OT06paXET BBTOMATIUBLNA CAMCDK WBHOB
YT 2o TORSS D ASKTOD - ) iRl T B
[ Device Tools W Goveme AOTORHTENkHN WNEHL
L PHCFpyMeRTL AN Ba2 AakHeix ¥ Coeperitg 0 nabameTpax
L) HoHCTpyKTOp HTML ) L o o o
1 1 KoncTpykTop Windows Forms TanaMeiop - - e I R T e
1.1 Rorc TpykTop XML {7 Brrsowmb spTYaneHte FPECTRRHCTE0
i) OTnagka ™~y noc . o -
1.3 MNpcexTbl . .
4 R ———
 Homapa cTpok
¥ Onaeaty URL-3ADECR QAROMITHLM WRAWOM
M oraam en e n
K3 S— L

Puc. 4.10. YctaHoBska napamMeTpor PeaakTopa nporpamMmHoro Koaa
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Ilpeo6pasosanne npoekToB u3 ¢popmara Visual Basic 5.0
uau 6.0 B ¢popmar Visual Basic .NET 2003. Hia npeobpa-
30BaHHA NpPOEKTOB GoJsiee paHHuUX Bepcuit #3vika (VB 5.0
CCE, Visual Basic 6.0) B npoekTst Ha Visual Basic .NET
dcuoassyerca Macmep obnogrernuit. Ina npeobpasoBaHud
OPOoEeKTa HeoOXOAMMO BBeCcTHM KoMmaHAy [Daiin-Omrxpuime-
IIpoexm...], HafiTu B manKe ONpoexra Ha sa3bIKe Visual Basic
5.0 unu 6.0 daiin ¢ pacmuperueM Vbp u cienoBaTh yKa-
3aHMAM HATH ZUAJOTOBLIX OKOHM Macmepa Visual Basic.

IIpeo6pazosanue mnpoexToB U3 ¢opmata Visual Basic
NET 2003 & dpopmar Visual Basic 2005 Express Edition.
Onsa npeo6pazoBanus OpoeKTa HeoOXOLHMO BBECTH KOMAaH-
Iy [File-Open-Project...], HaliTH B malkKe IpoeKTa Ha A3BIKe
Visual Basic .NET 2003 ¢aitn ¢ pacuinpermem vbproj u
cJeZoBaTh VKA3AHUAM NATH ANaJOTOBBIX OKOH Visual Ba-
sic Upgrade Wizard.

Y

Komnsioren

4.2, CosmaTs B cuUCTEMe NOPOTPaMMHUPOBAHUSN
Visual Studio npoext «KoHconbHOE IpuIo-
sKeHue» .

..J\informatika10\...\Hello*\

4.5. Cuctema 00BbEKTHO-OPUEHTUPOBAHHOTO
nporpammuposanmnsa Turbo Delphi

Cucrema 00BLeKTHO-OPHEHTHUPOBAHHOTO IPOrpaMMHPOBAHUA
Turbo Delphi nossBonser BuayanbHO c034aBaTh IpadHIecKUi
uuTepdeiic K IpoeKTaM Ha fA3bIKe nporpaMmupoBania Object
Pascal.

OxHO cuctemsl nmporpamvuposaaus Turbo Delphi. Cucrema
nporpammupoBauund Turbo Delphi nmpemocraBaser mosb3oBare-
g ynoOublil rpadpuueckuil nutepdeiic B npoiecce pa3dpaboTKH
mpoexTa. [locse 3anycka Turbo Delphi mossBuTecs OKHO CHCTEMEL
nporpammupoBadusg Turbo Delphi, xoTopoe BKJIOuaeT B cedsA
(puc. 4.11):

e Crpoky zaromoBka Turbo Delphi;

e cTpoKy I'1aB8H02z0 MeHI0O TIOA CTPOKOH 3arojoBKa;



AJNropHTMM3ALHA H OCHOBBI 06'beKTHO-OPHEeHTHPOBAHHOTO NporpaMmuposanua 217

e KHOOKH ¢ NUKTOTpaMMaM¥ Hauboliee 4aCTo HCIONB3YEMBIX
KOMAaHJ 104 CTPOKoN I'1a8H0oz0 MeHIO CJIEBA.

+. Projectl - Turbo Delphi - Unitl -« oy - o loix]
Fiie Edrt Search view Refactor Project Run Component Tools wmow He!p n a1, & &

-y Ry Profscts bispro) - Profect Mana... 4 X-
B oasake - S ‘b»km

W T
,,SonlectGlﬂuﬂl

-1 5! Profectl.exne

| BB omtpas

) )
Lm [Q’mv Roamt.
Y, Tool Patte X

»lcapeion {Buttont
Engbled True

“Hewconted

Hnt

Yisbie True "
Blbrag, Drog and Docking

OragCurstcrrag b, TPoppienu

Dragknd ;4019 Lo Dot el | w ke
e — L |

HeloCorkdd '!' [l .
Mo poml vy hew  heated [icod ity TRe +

Puc. 4.11. Cuctema nporpammuposarns Turbo Delphi

Oxno Koncmpyrxmop ¢popm. B nenrpe pacrmosaraercs oKHO
Kornempyxmop ¢opm. s cozganus HOBOTO IIPoeKTa HeoOxo 1-
MO BBecTM KoMmaHnay [File-New-VCL Form Aplication]. OxHO
npexgcrasiaer coboi ¢popmy (B fanuom caydae Forml), Ha KoTO-
POl MTPOHCXOAHUT BH3yaJIbHOE KOHCTPYHPOBaHKE rpadUuecKoro
naTepbdeiica paspabGaTeiBaeMoOro mnpoexTa. Pasmepn! GoOpMEI
MOX@HO MEHATH, NlePeTAaCKMBasA MBINIBIO IPAaBYI0 MJAM HUKHIOW
rpa’Hully (pOpMEL.

Orxro Koucmpyxmop @opm BrizbiBaeTcs kKomasnoin [View-
Toggle Form/Unit].

ITepronauanbuo dopMa IycTa, B AANBHEHINeM, B Mpollecce
cognaHus rpadudeckoro uHTepdeiica mpoexTa, Ha HeH pasme-
IjaioTCA 3JIeMeHThI YNpaBJIEHH.

Oxno Ipozpammuwviii kod. C hopMoii CBA3aH NPOrpaMMHBLA
MOZyJb, COAEPKANIUN IPOrPaMMHEIE KOABL Hpoieayp. [1a sro-
Aa ¥ PeJaKTHPOBAHHUSA TEKCTA LPOTPAMMEI CIYXUT OKHO ITpo-
epammubLil k00 (B fanHoM cayyae Unitl.pas), KOTopoe BhI3bIBA-
erca xomangou [View-Toggle Form/Unit].

Oxno anemenmos ynpasénenus. Copasa BHU3Y pacrnoiara-
erca Oxno anemenmos ynpasnenus (Tool Palette), cogepsxa-
llee NuKTOrpaMMBI 3JIEMEHTOB ynpasjeHus. CraHaapTHBIH
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Halop OSJeMeHTOB VIIDaBJEHMs pasMellaercd Ha BKJIAIKe
Standard u BrJAO4YaeT B ceba 16 KiaccoB 06BEKTOB — 3TO
KOMaHAHad KHOIKa TButton, TEKCTOBOE IMoJe TEJ: L, HAAIHCH
TLabel m T. A.

Ha sxaankax Addihional, Win32 u apyrux pacmojaramprcs
OONOJHUTEIBHEIE BJIEMEHTHl yIpasJeHus: I'paduyeckoe I0je
TImage, COHCOK u3obpakeHMil TImagelist u Ap.

Beifpar I1esYKOM MBI B OKHE 9JIEMEHTOBR YIIPaBJIEHUSA
Tool Palette wHy>XHBIM 3JIEMEHT, MBI MOMKEM IIOMECTHTEL €T0 Ha
(hopMy IPOEKTUPYEMOr0 IPpUIOXKeHuA. IIponece pasMellleHUA HaA
(bopme as1eMeHTOB yIpaBJeHNA aHANOTHYEH PUCOBAHUIO I'padiue-
CKHX OPUMHTHBOB ¢ HCIOJB30BAHUEM I'PaduuecKoro pejaxTopa.

daKTHYeCKH MBI pasMelliaeM Ha (PopMe dKIEMILIAPLI Olpe-
JeJeHHBIX KJaccoB o0bexToB. Hallpumep, BBIOpaB Kiacc 00beK-
TOR TButton, MBI MOXKeM pasMeCTHUTh Ha (opme HeorpaHWYeH-
HOE€ KOJIMYeCTBO 9K3EMILIAPOBR 3TOTO KJjacca, T. €. KOMaHIHBIX
KHOIIOK Buttonl, ButtonZ, Button3 # T. X.

OxHo Hucnexmop o6wsexmos. CieRa BHUBY paciojaraercs
OKHO Hhcnexmop obsexmos (Object Inspector). B sepxueil gac-
TH OKHA PasMeINaeTcs DACKDPLIBAIIINICA COUCOK OOBEKTOB, HA
BKJIagKe Ceolicmsa (Properties) conep uTCA COUCOK CBOMCTE, a
Ha Braagke Cobvmua (Events) — nepedeHb cOOBITHIH, OTHOCSH-
muxed K BolGpaHHOMY 06bekTy (hopMe HIH sjeMeHTYy yapasJjie-
HUA Ha (popme). Ha prucyrke Bpibpan o0bekT Buttonl ma KJjaacca
TButton.

Bunanka Ceoitemeaa ( Properties) paspenesa Ha [Be KOJOHKMN.
B neBoil KOOHKE HAXOAATCA MMEHA CBOMCTB, a B IIPAaBOH — WX
3HAUYEHUA. Y CTaHOBIEHHLIE [I0 YMOJYAHNIO 3HAUEHNUA MOI'YT OBITh
n3MeHeHpl. CBOHMCTBOM 00beKTa fABJSETCS KOJMYEeCTBEHHAsd HJIN
KayeCTBEHHAA XapaKTepucTUkKa aToro o6wekra (pasMmepsi, IIBeT,
mpudT 1 gp.). JIAA HEKOTOPBIX CBOMCTB MpeAycMOTPeHa BO3MOMXK-
HOCTE BbIOGOpDA M3 PACKPRIBAMINErcoCs CIHMCKA 3HAYEHWH, HAIPH-
Mep, 13 COUCKA MOJKHO BBHIOpATH 3HaueHue nBeTa oHA 371eMeHTA
ynpasiaenus (ceoiicTBo Color).

Braragra Cobsemua (Events) Takike pasjejeHa HA JBE KO-
JOHKY. B /ieBOM KOJIOHKEe HaxoJATCA UMeHa coObITHi, a B IIpa-
BOM MOXHO BBECTH WX 3HAUEHWS.

Oxno Object Inspector BoiabiBaeTca KoMaupno# [View-Object
Inspector].

Oxno Menednwcep npoexmos. OxkHO Menedncep npoexmos
(Project Manager) pacumojaraercs B BepXHeM IIpaBOM YIUIY.
Ono oTobpaxiaeT B BUJe MePADPXKUUECKOTO KATAJIOra BCE COCTaB-
Hble YaCcTH TeKyUlero NpoerTa (B ganHoM cay4dae Projectl.exe)
U TIO3BOJISAET HEepeKAIyYaTbCd MeXIy HUMIMI.
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Oxno Menedxcep npoexmoe BbI3biBaeTes womaunou [View-
Project Manager].

Oxuo /Jepe6o o6 pexmos. B BepxHeM JIEBOM yTJy pacuoia-
raercs oKHO [Jepeeo ob6sexmos (Structure), orobparkamwiree Ite-
peueHb 060BeKTOB rpadudeckoro nHTepdeiica npoexra (Gopmy u
pasMellleHHbIe Ha (hopMe aJIeMeHTHI YIpaBlIeHHS).

OxHo [epeso o6sexmos (Structure ) Bpl3bIBAETCA KOMaHIOH
[View-Structure].

KouncoabpHoe npuiaoxenue. B cucreMe 06BHEKTHO-OPUEHTHUPO-
paHHOTO mporpaMMupoBanusa Turbo Delphi cosmagyum KOHCOJIBHOE
IPHUJIOXKEHUE, T. €. IPAJIOYKeHHe, He uMeloliee rpadmyecKoro uH-
repdeiica. IIpunoxenue f0JKHO BBIBOAUTH Ha3BaHUE S3BIKA IIPO-
IrpaMMHMPOBAHHS B OKHE KOMAHAHOU CTPOKH U C IIOMOIIbIO AUAJIO-
roBOTO OKHA.

IIpoextr «KoHCoMBHOEe HNPUIOKEHHE» HA A3BIKE
nporpammuposauna Turbo Delphi

1. 3amycTuTh cucTeMY IporpaMMupoBaHuA KomaHnoul [ITyck-
IIpozpammet-Borland Developer Studio 2006-Turbo Delphi].

2. CozmaTe HOBBIA MpoeKT KomMaHAou [File-Other...].
B nosBuBlueMcs mAajioroBoM oxkHe New Items BrIOpaThL THUI
npunoxkenus Console Application.

‘# New Items woe o x|
= i
=S| % -
T ActiveX — — g
* Delph. Fies Console Control Pans! DLL Wizard !
=, WebBroker Application Apphcatron i
i webServices i
- & Other Fies — R
& Uk Test f fes. @
1 Web Documents @ !
MDI Application Package SDI Appilication l
®m = = |
Service WCL Forms Win2060 Laga H
appication Apphcation Applcakion 1
!
W |
1
= |
1
i
i oK I Canxel l Heip !‘

B oxne IIpozpammnbiii kK00 NOABUTCA 3aTOTOBKA MPOTPAMMEIL.
BeecTu mporpaMMHBIE KON TONXL3OBATENT MEMKAY CAYyKeOHbIMU
croBaMu begin ¥ end.

Ilna BeIBOAA TEKCTA B OKHO IIPOrPAMMHON CTPOKM HCIOJB3O-
BaTh omepaTop writeln().
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Jl1s BBIBOAA AMAJIOrOBOTO OKHA C TEKCTOM MCIOJIL30BATH (PYH-
KM MessageDlg (), OJdA HCIOJILI0OBAHMA KOTOPOH HeoOXOoZMMO
HOAKJIYHUTH, MOAYJAL AHAJNOrOB C HCIIOJIL30BAHUEM HHCTDYKIIUH
uses Dialogs.

3. program Projectl;

uses

Dialogs;

{SAPPTYPE CONSOLE}

begin

writeln (‘Program language Delphi'};

MessageDlg ("A3pk nporpamMmuporadHms Turbo Delphi’,

MtInformation, [mbOk;,0);

end.

Lo

CoxpaHUTh IPOrPAMMHLIA KOS KOHCOJLHOIO IMPUJIOXKCHHUSA HA
JKeCTKOM JMcKe B manke .. \HelloDelphi\ xoMaHpzolt [File-
Save As...].

Teneppr MO3HO 3aIIYCTUTL KOHCOJRHOE IIPHIOMKEHUE.

5. Beectn xomauny [Run-Run].

6. B oxkHe romamgHOl cTpoku OyieT BeiBemeHo (pme. 4.12):
Program language Turbo Delphi
B mnasororom oxkke Oyaer BwiRemeHo (cm. puc. 4.12):
A3bK nporpamMmupoBadua Turbo Delphi

Puc. 4.12. Co3zpaHue 1 3anyck KOHCONbLHOMO NMPUNOXEHUS

Pk
Romnmo're@mﬁjlpa}cl'nxym
P g g

e R

TurboDelphi-CD I35~

4.3. Coaaars B cHereme nporpaMmmupoBarus Turbo Delphi
npoexT « KOHCO/bHOE NPUTOXKEHUEY , o,

...\Projects\HelloDelphi\
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4.6. NepeMeHHble

Tun nepemensod. Tun nepemMeHHOIN onpexesisieTcsT THUIIOM
SAHHBIX, KOTOPBle MOTYT ObITh 3HAUEHUAMU NlepeMeHHON. B o0b-
eKTHO-OPMEeHTHPOBAHHLIX sA3bIKaX NpPOrpaMMUPOBaHMS Iepe-
MEHHbIE MOTYT OLITH Pa3JUYABIX TUIIOB!

e B THnax Byte, Short (SmallInt B Turbo Delphi), Integer
(Int B Visual C# wu Visual J#) u Long (Int64 B Turbo
Delphi) sHaueHusMHY ABAAIOTCA Ielble YWCIA,

e B Tunax Single (float B Visual C# u Visual J#), Double
u Decimal (B Visual Basic .NET u Visual C#), snauenus-
MH ABJAAIOTCA YMCJIA ¢ IIJIaBamoIiel 3amAaToH;

¢ B Tunax Char u String sHaYEHHAMH ABISKTCA CHMBOJILI
¥ IOCJIeTOBATEIBLHOCTH CHMBOJIOB,

e B Tune Boolean (bool B Visual C#) soruyeckuMu sHaue-
HUAMU fBASIOTCA UCTUHA True anu noxb False.

Pasnmunslie TUIIBI IepeMeHHLIX TpeDYIOT AJiA CBOEro xpaHe-
HUS B OIIEPATHBHOM IaAMATH KOMIIBIOTEPA Pa3JIHYHOE KOJHUYECTBO
siueek (0afiTOB) M MOTYT MPUMHKEMATH PA3/IHUYHEIE JWAIIA30HBI 3HA-
qyeHMTH,

“&11 Nnaxatbl. Tabnuua 5 «Turbl NePeMEHHbIX»

Hmsa nepeMenHoOl. IMa xaKaol nepeMeHHOHN (MIeHTUPHKA-
TOP) YHUKAJBHO U HE MOXKET MEHATLCS B IPOIlECCe BLIIIOJHEHUSA
nporpammbl. AMs nepemensoit:

® JOIKHO HAYHHATHLCA ¢ OVKBEHHOIO CHMBOJA HAH C HOJIep-
KUBaHUA «_»;

® MOKET COLepKaTh TONLKO OVKBEHHBIE CHMBOJILI, JECATHY-
Hble ITUMPH U TOoAYeDKABAHUA;

e NOJIKHO COLepPiKaTh, N0 KpallHeH Mepe, OAHH OVKBEHHBIN
WIH TUOPOBOH CUMMBOJ, €CJIM OHO HAYHHAETCH C IIOAYEPKH-
BAHUA,

e He JOJIKHO cOCTaBiATEH Oosee uem 1023 3HakKa.

@ PexoMenayercsi ajisi GoAbLiell MOHATHOCTH TEKCTOB IIPO-

rpaMM SAsS HPOrpaMMMCTa B ¥MEHA NepeMEeHHbBIX BKJAKYATh

OPHACTaBKY, KOTopaa ob6o3HauaeT THUI mepemeHHon. Torgpa

UMeHa IEeJIOYHC/HAeHHBIX IIepeMEeHHBIX OYJVT HauMHATHECH C

IIPUCTABOK byt, int M 1ng, coAep:Kanlux YMCiIa C IIaBalo-

nie#l 3ansaTo¥ — sng U dbl, CTPOKOBHIX chr u str, M Jo-
rH4ecK#xXx — kln.

O6nasnenne nepemenHoil. Ba)xno, urobu ucnosHUTE L IpO-
rpaMMbi (KOMIBIOTED) «[IOHUMAJI», HEepPeMEHHBIe KaKOro THIIa
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HUCIOJB3YITCA B IporpaMmme. I[1pu oObABIeHUN TIepEMEHHOH UC-
NOJBb3yeTCA KJIOUEeBOe CJI0BO M YKas3blBaeTcd ee THUII.

O6aacts nmeiicteusa nepemenHoi. OfmacTb AelcTBUA Tepe-
MeHHOH, T. e. 0bacTb, B KOTOPOM OHA AOCTYIIHA [Jjs UCIOJb30-
BaHUA, MOXKeT OBITh JOKAJBHON WY Tiao0aabHOH. Jlokanbphas
[lepeMeHHas JOCTYIHA TOJbKO BHYTPH MNPONENYPBI HIHM IIPO-
rPaMMHOIO MOAYJS, U K Hel HeBO3MOXKHO obpalleHue u3 APY-
rod mpouenypsl Mam Moxynas. Ecim nepemeHHas onpefeireHa
BHYTDM HPOLEAYPbI, TO OHA MOXKeT ObITh BEI3BAHA TOJBKO B 3TOH
[IpOoUeAype, €c/id OHA OlpefeseHa BHYTPH [IPOrpaMMHOIO MOXY-
Jif, TO OHa MOKeT OBITh BBIRBAHA TOJBKO B 3TOM MOMYJe.

K rnobannuaeiM nepeMeHHBIM MOJKeT OBITH IPOU3BeJAEHO 0Dpa-
IleHUe U3 BCEX NPOTPAMMHBIX MOAyJiel mpoeKTa.

IIpucsanBanne nepeMeHHBIM 3HaYeHMH. [lepeMeHHAST MOMET
IOJIyYUTh UJIH M3MeHHUTh 3HAYeHHEe C TIOMOIIILIO oepaTopa mpu-
ceanBaHusg. B g3bIkax 00BEKTHO-ODHEHTUPOBAHHOTO NPOrpaMMU-
poBanua Visual Basic .NET, Visual C# u Visual J# B kauecrse
ollepaTopa HPUCBAMBAHUA MCIOJL3VETCA 3HAK «PaBHO» «=», 4 B
azeike Turbo Delphi — 3maku «ABoOeTOUME» M «PABHO» «i=».

IIpn BrImONHEHMM OIlepaTopa OPUCBAWBAHHSA IepeMeHHAasd,
HUMA KOTOpPOH YKAa3aHO CJICBa OT 3HAKa PAaBEHCTBA, MOJyYaeT
3HayeHMe, PABHOE 3HAYEHWIO IIPaBOM 4acTH. OTO MOMXKET ObITh,
Kak B AJrOPUTMUYECKUX S3bIKAX, BbIpaskenue (apudmeruue-
CKOe, CTPOKOBOE MJIH JIOTHYECKOE), a TaK:Ke 3HaueHu’e CBOMCTBA
00bEeKTa HIH pe3yJbTAT BBINOMHEHUA METOZAA.

IIpoekr «Ilepemennsie». Co3gaTh HPOEKT, KOTOPBIH ITO3BO-
JUT IPOACMOHCTPHUPOBATDL UCTIONL3OBANME PA3JIUYHBEIX TUNOB Ie-
PeéMeHHBIX, apudMeTH4YeCKNUX, CTPOKOBEIX U JIOTMYECKHUX BBIpa-
KEeHHUP o onepauii UpHcBauBaHdfa. Hakablii THH IMepeMeHHBIX
PasMecTUTh Ha OTIAeNbHOH BKJIATKE.

B oxkue Koncmpyxmop ¢opm ¢ ucrnonp3oBaHueM naxeau O6-
Aacmp 3nemeHmos Ha GHopMy [TOMECTHM 3JI€MeHThl yIpAaBJeHHd,
KOTOpbIE ROKHBI 00eclleddTh B3aHMOJEHCTBHE IIPOEKTA ¢ HOJb-
3oBaTejgeM.

N -
B .
é: %—Eﬂ Coznanue rpacdudeckoro uHrepdeiica NpoexrTa

Ha a3sikax Visual Basic .NET, Visual C#,

:) Visual J# u Turbo Delphi

1. s cosgaausa BKIaNOK Ha Gopme ajleMeHT yIpaBiIeHUs Tab-
Centroll (PageControll B Turbo Delphi).
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el

Co3zaHue BKJAZOK HAa A3BIKAX
Visual Basic .NET, Visual C# u Visual J#

Ye?

2. BeigennTs saeMeHT ynpasieHHs PageControll U B OKHe
Csoucmea y cpoiicrBa TabPages akTHBU3MPOBATL 3HAYEHHE
(Roanrerxyus).

3. B nossuBmemca okHe Pedaxmop woanexuyuu TabPages
(puc. 4.13) coznaThk TpyU BKJIAAKU Ha NTAHEJU UHCTPYMEHTOB,
Ha)kaB TPH pa3a KHONKY [Jobasume.

B coucke Cgoiicmaa TabPagesl: B croiicTBe Text BBECTU Ha-
3BaHusA BKaanok: Hucaoswvie, Cmpokossie, Jlozuweckue.

PegaxTop Kosnekiym TabPage : e
Uneribi: CeobicTaa TabPagel:

1] + a 3Hresad By - ol
1] TabPage2 BaL«Color [ contral
2| TabPage3 —*J ¢ Backaroundimage [J toteyrereyer)
— | BorderStyle Nene
y Cursor Default
J Font Micrasoft Sans Serif; 8,25¢
Forealar Il contalText
Right ToLeft No
B paremee
1B (DataBndings)
3 Tag
B Ky} ypiarta
(DynamicProperties)
& moawed
Autascral False
. E autoScroMargn G0
AoGapire ] Yparums i {8 AutogcrolMnsize G0 .
" - HDackRadding ..

[ _omes | _owwa |

- . : A . ) - - N 4 l

Puc. 4.13. Pepaktop konnekumuv Bknagok

g Cospnanue Braanox na asbike Turbo Delphi

2. BulgeUThL SJIeMEHT ynpasnenua PageControll, UIeNKHYTH
NpaBoil KHONKOU MBIIIM KN B KOHTEKCTHOM MEHI0 BhIGpATh
nyHKT New Page. Ilponenars aTH peficTBus Tpu pasa.

3. B oxne Object Inspector B croiicTBe Caption BBecTH Ha3zBaHHSA
BKJIanoK: Hucaoewvie, Cmporossie, Jozuueckue.
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4. Ha Bxnaaxe TabPagesl (TabSheets1 B Turbo Delphi) pasme-
CTHTh:
- 115 BBOJA YHCeJ [BAa TEKCTOBBLIX Mojf TextBoxli (Editl B
Turbo Delphi) u TextBox2 (Edit2 B Turbo Delphi);
e IJIA BBEIBOJAA YMces Hafanuch Labell, Labe.2 u Label3;
» 151 co3JaHUA oOpaboTumka COORITHSA KHOIKY Buttonl;
e IS BHIBOJA IMOACHAIIMNX TEKCTOB IIATH HALIINCEH.

5. Ha Bkananke TabPages2 (TabSheets2 B Turbo Delphi) pasme-

CTHUTb:

+ IJIT BBOAA CHMBOJIA Y CTPOKH [IBa TEKCTOBBIX II0JIA Text-
Box3 (Edit3 B Turbo Delphi) u TextBox4 (Edit4 B Turbo
Delphi);

+ IJ BBIBOLA CTPOKM Hajgnuch LabellO;

» JJA co3gaHus obpaboTuuka coObITHA KHONKY Button2;

e IS BBIBOJA IIOSACHSAMIOIINX TEKCTOB TPU HAJIIHCH.

6. Ha Bxknanxe TabPages3 (TabSheets3 B Turbo Delphi) pas-
MECTHUTD:
« IJA BBIBOZA JIOTMUECKOI'O 3HAUEHMUs HaAnHuck Label20;
» AL CO3JaHUA obOpafoTumka COOBITHSA KHOIKY Button3;
s IJIA BBIBOJA IIOSACHAKIIINX TEKCTOB IIATH Hap;nplceﬁ.

Ha saspirke nporpammupoBanmna Visual Basic .NET coagagum
06paboTUUK COOBITHA, Peau3yIOIINil BLIBOK 3HAUEHHUI YHCJIOBBIX
epeMeHHbIX.

Vg Cosganue mMporpaMMHOIO KOga Ha S3bIKe
W= nporpammuposanua Visual Basic .NET

7.Dim bytA, bytB As Byte, intC As Integer, sngD As
Single, dblE As Double
Private Sub Buttonl Click(ByVal sender As
System.Object, ByVal e As System.EventArgs)
Handles Buttonl.Click
bytA = Val(TextBoxl.Text)
bytB = CByte(TextBox2.Text)
intC = bytA / by:iB
sngD = bytA / bytB
dblE = bytA / bytB

Labell.Text = 1intC
Label2.Text = sngD
Label3.Text = dblE

End Sub

Ha ssbike nporpaMmyupoBanus Visual C# cosmazum obpabor-
YUK cOOBITHSI, PEAJIM3YIO[MI BLIBOJ 3HAUEHUM CTPOKOBOI'O BEIPA-
SKEeHHn.
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: Co3naHve NMPOrpaMMHOTO KOXA Ha fA3BIKe
@-ﬂ nporpamMuposanua Visual C#

7. char chrS;
tring strS;
private void buttorn2 Click{object sender,
System.EventArgs e)

{chrS = Convert.ToChar (textBox3.Text);
strS = textRBoxd.Text;
labell0.Text = chrS + s8trS;

}

Ha ssnike nporpammupoBanus Turbo Delphi cosgagum oGpa-
fOTUHUK COOBITHSA, peaJH3yHIuil BBIBOJ 3HAUEHHH JIOTHYECKOTO
BBIPDA’KEHN .

D Co3zgaHue NMPOrpaMMHOTO KOAA HA S3bIKE
nporpammupoBanusa Turbo Delphi

7. var
blnLl: boolear;
blnL2: booclean;
blnL3: boolean;
procedure TForml.Button3Click(Sender: TCbject):

begin
blnLl 5 > 3;
blnL?2 = 2 * 2 = 5;
blnl3 := blnLl and blnL2;
Label20.Caption := BoolToStr(blnL3,True);

end;
=
= rﬁﬂ 3anyck npoekra Ha su3bIkax Visual Basic
D .NET, Visual C#, Visual J# u Turbo Delphi

8. Beectu komauay [Omaadra-Havame] (a aspike Turbo Delphi
[Run-Run]) uiy HeJKHYTH 110 KHONIKe P HAa NaHeJu MHCTPY-
MEHTOB OKHa MHTETPMPOBAaHHOM cpenbl pa3paboTKu.

9. Ha Braaake Yuc.nio8bie B TEKCTOBbIe IOJS BBECTY UMCJIA M
UIeTKHYTh IO KHONKe Buruucaums bytA/bytB. Ha mannucu
OyayT BBIBeleHbl 3HAUEHUSA UMCJIOBBIX IMEPEMEHHBIX Pas3/iMd-
HbIX THNOB (puc. 4.14).

Ha Bxnagxe Cmpoxo6sie B TEKCTOBBIE TIOJIA BBECTH CHMBOJ U
CTPOKY M IHeJKHYTE 10 KHOHKe Bwbigecmu chrS+strS. Ha
Haanuck Oyner BeIBeJeHa CTPOKa (cM. puc. 4.14).
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Ha Braanke Jlozuyeckue UeNKHYTH 110 KHonke Onpederums
IbIL1+1blL2. Ha Hagmucek OyaeT BHIBeLEHO 3Ha4YeHHUE JIOTHUE-
¢Koro BbIpaskeHUs (cMm. puc. 4.14).

Uncroeee | Cmoxcsos | Noneeciue ;

bra [Tz byB [ | |
, b bz 2025

e . strS |6af1'r l '

sngD € 6656667 . bl! And bIL False

dble  0BEEEEGREBESEEET | ChrS=strS  KBair li L

. g . l Onpepermrs ibit.T And IBL2 . ' ‘
BnacnuTs DAME l ? {E - T
I g " N N

Puc. 4.14. MpoekT «[iepeMeHHbIe»

KonTposbHbie BOIIPOCHI

1. B ueM COCTOUT pasHHUIIA MEXKIY TUIIOM, MMEHeM U 3HaueHueM IepeMeH-
HOH?

2. Yro npoHCcXoZUT B IpoHnecce 00LABICHIA [TIePEMEHHOH B oepaTHBHOM
namMATH KoMneiorepa?

i IPAKTHEYM

Windows-CD I35

4.4, Coznatb npoexT «IlepemeHHEIE», F
ke

.Jdinformatika10\...\Variables\

TurboDelphi-CD {35~

2

...\Projects\Variables\

4.7. F'padpunueckuin untepodenc

CucremMa 06BEKTHO-OPUEHTHPOBAHHOIO IPOrpaMMHUPOBaAHHUA
II03BOJIAET BH3YAJMU3HPOBATh IIPOIIECC CO3JAHUA rpadHUyecKOoro
nHTepdeiica paspabaTeiBaeMOro npoeKTa. I'padpuuyeckuii HHTEP-
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(pef&c HeoOXOoAuM IJsd peajinsailil HHTEePAKTHBHOI'O JHaJora
IOJBb30BaATENIA C MCIOJIHAEMbIM IIPDOEKTOM.

®opma. OcHOBOH Ans cospaHus rpaguueckoro uHTepdeica
paspabaThIBaeMOro NpoeKTa AB.JsaeTcs (POpMa, KOTOPAsA NpescTaB-
naeT cO0OH OKHO, B KOTOPOM Da3MelIlaloTCA 3JAeMEeHTHl YIIPABJIe-
uusa. HeobxoaumMo oTMeTUTh, 4To rpadudeckuii uuTepdeiic mpo-
eKT4 MOYKET BKJIOUATh B ce0A HECKOJIBKO (PODM.

R ®dopma — 3T0 06BEKT, NPEACTaBNAWNA cOBOM OKHO Ha
R F 3KpaHe, B KOTOPOM PasMEeLLalnTCa 3NeMeHThl ynpasne-

| '5'} : HIASA.

DJIeMeHThI ynpaBiaeHnusn. BuayanbHoe KOHCTPYUPOBAHUE Fpa-
(puueckoro uHTepdeiica NPoeKTa COCTOUT B TOM, 4YTO Ha (hopmy ¢
IIOMOIIBI0O MBIIIH HOMEIIAIOTCA U « PUCYIOTCS » T€ UJIN UHBIE 3Je-
MEHTBI YHPABJEHUSA.

IlepeuncanM KJacchl 2JIEMEHTOB YIIPABJIEHWS, OHM HMMEIOT
pasnuuHoe HasHAuYeHUe B rpaduuecKoM uHTepdeiice mpoeKTa:

s TeKcTOBEIe IIoad TextBox (Edit B A3wmike Turbo Delphi),
HaINUCHU Label U COUCKH ListBox U ComboBox And BBoJAa
U BBIBOJA LAHHBIX;

¢ rpaduyeckre mnosa PictureBox (Iimage B a3bike Turbo
Delphi) nna BeiBoma rpagukm,

e KOMaHIHBIe KHONKH Button, mepekJawyvarenu RadioBut-
ton n praxkn CheckBox ONa opraHu3anuy HHTEPAKTHB-
HOTO AMAJIora II0JIb30BATEeJIA ¢ HPOEKTOM;

® [VIaBHOE MEHI0 MainMenu AJd CO30AHUA MEHIO (DOPMBEL;
IIaHeab UHCTPYMEHTOB TcolBar and co3faHuA IIaHeJ I KH-
CTPYMEHTOB (HOPMBI;

o KoJUTeKn U nH3obparkenu ITmagelist OIS XpaHEHHA U300-
pPayKeHMii;

e nuanorm ColorDialog ¥ FontDialog anaa BeiGopa nBera
u mpudra;

e numajoru OpenFiledialog u SaveFileDialog ana Beifo-
pa ¢daiina npy OTKPLITUK M COXPaHEHUU.

Mnakatel. Tabauubl 2—4 «InemMeHTbl ynpasreHUN:
i CBOWCTBA, METOALI W COBLITUA»

Ha ¢opmy MokeT GbITH MOMEINEHO HECKOJIBKO 3K3eMILISPOB
OOHOTO Kjacca 3JIeMEHTOB ynpamjeHus. Hanpumep, HeCKOJBKO
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KHOMOK, Ka)KJZass M3 KOTOPHIX 00JIafaeT MHIAMBHUAYAJILHBIMU 3HA-
YeHUAMH CBOHCTB (HamIUCh, pa3Mepbl U Ap.).

AneMeHTbl ynpaBneHUs — 3T0 0ObEeKThl, ABNAOLIMNECSH
anemenTamu rpadpUyeckoro UHTepdenca npoekra n pea-
rypylowme Ha cobbiTus, NPOU3BOAMMbBIE MOMb30BaATENIeM
vnu APYruMn NPorpaMmmMHbiMn obbekTami,

dopMa 1 KakIblil KJIACC 3JIEMEHTOB yIIPABJIEHUA OOIAZAIOT
onpejeyieHHBIM HabOpoM CBOHCTB, METOLOB M colOniTHi. OgHAKO
€CTh CBOMCTBA, METOALI U COOLITHA, KOTOPBIMK 06J1aKaioT GOPMEBI
U GONBINMHCTEBO 3jeMeHTOB yupasaeHung, C IOMOILUBLIO CBOHCTB
Width u Height ycraHaBauBaeTcsa padmep GOpPMBI UJIH SJIEMEH-
Ta YyOPaBJIeHUA, C NIOMOIIBIO MEeTOLa Show () MOMXHO IOKAa3aTh
opMy HAH 3J€MEHT YIpPaBJIeHHA, Ha cofpiTHe Click OHH pea-
THPYIOT.

CucreMbl 00B€KTHO-OPHEHTUPOBAHHOTO HPOTPaMMHPOBA-
HuA Visual Basic .NET, Visual C# u Visual J# umeroT onuna-
KOBBIH HABGOp 3JIEMEHTOB YIPABJIEHHUS, KOTOPBIN NPaKTHYECKH
cosnazaer ¢ Ha00POM DSJIEMEHTOB YyIpaBJAeHHMA #A3bIka Turbo
Delphi. 910 mosBonsgeT KOHCTPYHPOBATL MPAKTHYECKH OJMHA-
KOBBIe Irpa)uuecKne mHTepdelickl IPOSKTOB BO BCEX BEIIIEIE-
PEUYNCIIeHHBIX CHCTeMAax O0BEKTHO-OPHEHTHUPOBAHHOTO TIIPO-
TPaMMUPOBAHHUSA.

ABTOMATHUYECKAA reHepanus KOAAa 3JIeMEeHTOB rpadudecko-
ro unrepdeiica. Ilpu pasmernieEny Ha GQopMe 3JeMEHTOR YIIPas-
JIEHUSA B CHCTeMaX OOBEeKTHO-OPHMEHTUPOBAHHOIO IIPOrPAMMHUDO-
BaHHA IIPOU3BOAUTCA aBTOMATHYECKAST TeHEPalUua NPOorpaMMHOr0
KoJa. YCcTaHABAMBAIOTCA 3HAYEHHUSA CBOMCTB QOPMEI U 3JIeMEH-
TOB YIpaBJEHUS, KOTOPLIE ONMPENesISIOT MECTOIOJIOMKEHUE 3Je-
MeHTa Tpadudeckoro mHTepdeica, ero pasMepsl, IBeT, Iapa-
MeTpsl mIipudTa U Ap.

B saspikax nporpammuposanus Visual Basic .NET, Visual
C# wu Visual J# aToT mporpaMMHBIH K0J cOXpaHAeTcs B Gaile
nporpaMMHoOro koga ¢opmel B paszene Kod, asmomamuyecku co-
30annbLit konempykmopom ¢opm Windows. B szsike Turbo Delphi
3TOT MNpPOrpaMMHBIA KOZ COXpaHseTca B OTAeJdbHOM alile
Unit1.dfm, cesisansom ¢ dopmoii.

B kauecTBe mpuMepa IpHBeNeM aBTOMATHUECKYIO IeHepa-
IHMIO IPOTPAMMHOIO KO4a, BO3HHMKAIOIero Mpy pasMelleHUH Ha
bopmMe KHODKH.



AJITOPHTMH3AIMA ¥ OCHOBEI 00beKTHO-OPHEHTHPOBAHHOIO NIporpaMmMuposanus 229

HA3blk Visual Basic .NET:
Me.Buttonl.BackColor = System.Drawing.
SystemColors.Control

Me.Buttonl.Font = New System.Drawing.Font
("Microsoft Sans Serif”, 12.0)
Me.Buttonl.Location = New System.Drawing.
Point (104, 64)
Me.Buttonl.Name
Me.Buttonl.Size
(152, 32)
Me.Buttonl.Text = "Beramcnurs”

"Buttonl”
New System.Drawing.Size

Asbik Visual C#:

this.buttonl.BackColor = System.Drawing.
SystemColors.Control;
this.buttonl.Location = new System.Drawing.
Point (88, 72):

this.buttonl.Name = "buttonl”;
this.buttonl.Size = new System.Drawing.
Size (192, 40);

this.buttonl.Text = "BeuucanTs”;

A3bik Visual J#:

this.buttonl.set BackColor(System.Drawing.
SystemColors.get Control());
this.buttonl.set_Font (new System.Drawing.
Font ("Microsoft Sans Serif”, 12F);
this.buttonl.set Location(new System.Drawing.
Point (104, 64));
this.buttonl.set Name ("buttonl”);
this.buttonl.set Size (new System.Drawing.
Size(132, 32)}):
this.buttonl.set Text ("Bwumcimre”) ;

A3k Turbo Deiphi:

object Buttonl: TButton
Left = 68

Top = 59

Width = 15¢

Height = 30

Font.Color = clWindowText
Font.Height = -16
Font.Name = 'MS Sans Serif’

I'padrraeckuit nHTEPDEHC NIPOSKTOB HA SA3BIKAX IIPOTPAMMMPO-
BaHusa Visual Basic .NET, Visual J#, Visual C# u Turbo Delphi
Oymer mpaxTHuecKN OAMHAKOBLIM, TaK KaK B 9THX SA3BIKAX HCIIO/b-
3yeTcsa OAMHAKOBBIM Habop 3/eMeHTOB ymIpaBieHusa (Tabn. 4.2).



Tatnuya 4.2. HekoTopble 3AEMEHTLI YNPABAEHUA B 93bIKax

Visual Basic .NET, Visual C#, Visual J# v Turbo Delphi

3neMeHT ynpaeneHusa Visual Basic .NET Visual C# Visual J# Turbo Delphi
TekcTOBOE NONE TexiBoxl textBox textBox: rditl
Hapnuce Labell lapell labell lapell
Cnucok L.istlBoxl1 listBoxl listBox" ListBozl

Mone co cNUCKoM

CompoBexl

comboBoxl

comnboidox !

ConpoRox|

CueTtynk

Numericdplownl

aumer icdplownl

rumericdplownl

Jeoownl

MonayHoK

TrackBarl

trackBarl

LrackBarl

TrackBar:

MNepekmoyartens

radioButtonl

radioButtonl

radicBut tonl

RadioButton!
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ITpoerT «OT™MeTKa». CO31aTh IPOEKT, KOTOPBIH B 3aBUCHMO-
CTH OT KOJAUYECTBA OIIUOOK, BReIeHHBIX C HCIOAb3CRAHUEM Paa-
JIMYHBIX JJIEMEHTOB YNPAaBJIeHHUA (CIHCKAa, IIONA CO CIHCKOM,
TEKCTOBOTO IOJIsA, CYeTYHKa, HOJA3YHKA M MEPEKIIoUaTeNeit), Bbl-
BOAMT HA HANIHCh OTMETKY.

B oxse Koncmpykmop ¢opm ¢ HCIOAb30BAHHEM NaHEIH
Obaacmv 3aemenmos Ba (Popmy NOMECTHM IJIEMEHTHI yIipaBJe-
HUA, KOTOpbIE JOKHBI 0ofecreunTs B3aMMOIEHCTBHE IpoeKTa C
0JIL30BATEIEM.

Ve m .
= = Cosnanne rpaduveckoro nureppeiica npoekra

, Ha a3plkax Visual Basic .NET, Visual C#,
:wa Visual J# u Turbo Delphi

1. PasmecTuTh Ha ¢opme (puc. 4.15):

+ IJsI BBOJA KOJIMYECTBA OMIUOOK CHNMCOK ListBoxl, monae
co cnucKoM CoumboBoxi, TeKcToBOC Iose TextBoxl, cuer-
4uK NumericUpDownl, moan3yHoK TrackBarl u nepexJio-
yateJau RadioButtonl, RadioButtonZ, RadioRButton3,
RadioButton4, RadioButton5;

« OJIST BBIBOMA OTMETKU HAAUUCE Labell;

« IJs BBIBOJAA MNOACHAIOIUX TEKCTOB HAANWCH I.abel? u
Label3.

CoenaeM rpaduyeckuil uaTepdeiic 0osee IPUBICKATEILHBIM.
- 'VBI YcranoBKa 3HAUEHMI CBOMCTB 00BEKTOB
N 2] rpaduueckoro MHTepdelica Ha A3BIKAxX

: Visual Basic .NET, Visual C #, Visual J #
;, ’ u Turbo Delphi

2. IlpucBouTs (popMe 1 2JIEMEHTAM YIIPABJSHH ST HOBRE 3HAYCHUA
CBOMCTB C IIOMOIIBIO AUANOroBOTO OkKHa Csolicmea (Object
Inspector 8 Turbo Delphi).

s xamaoro sjgeMeHTa YIPaBJIE€HUSA CYLIECTBYeT OJHO CO-
ObiTue (coGBITME TO YMONUAHWIO), YALIE BCEro BO3HUKAIONee
ANA NaHHOTrO 3JjieMeHTa ynpaBieHus (tabua. 4.3). Ilocie nsoiino-
O HIeTYKa 110 31eMEeHTY YIIpaBIeHUsA B PelaKTOPe [IporpaMMHO-

FO Koia OTKpEIBaETCA 3aTOTOBKA MIPOLEAYPHl 06paBOTKM TAKOTO
CoOBITHA.



Tabsmya 4.3. Cobbitvs N0 yMOAYaHKID HEKOTOPLIX 3NEMEHTOB YNPaBneHua B A3bikax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

yr?::;lifm Visual Basic .NET Visual C# Visual J# Turbo Delphi
TexcToBOE None TextChanged TextChanged TextChanged Change
Hapnuco Click Click Click Click
cnucok SelectedIndexChanged SelectedIndexChanged SelectedIndexCharged Click
[lone co CNUCKOM SelectedIndexChanged SelectedIndexChanged SelectedindexChanged Change
CHeTunK ValueChanged ValueChanged ValueChnanged Click
Mon3yHOK Scroll Scroll Screll Charge
_-r_lepeKnloanenb CheckedCharged CheckedChanged CheckedChanrged Click




AJITOPHTMU3AUMA H OCHOBBI 00'b€KTHO-OPMEHTHPOBAHHOI0 NPOrpaMMHpoBanua 233

Ha as3blke nporpammupoBanus Visual Basic .NET o6wmasum
[epeMeHHYI0 ¥ Cco3JaAuM 06paboTUHK COOBITHHA, DEaIM3YIOLIUH
BLIBOIA OTMETKU Ha HAAIMNCH B 3aBHCHMMOCTH OT KOJHYECTBa OLIM-
6ok, BeiOpanHbIX B criucke. CoszmgaguM 3aroToBRY ob6paboTunka co-
OLITHSA IIEJIYKOM II0 CHUCKY M BBeIEM IIPOrpaMMHBIN Kox. Iuasa
npeoGpasoBaHUA KOJKUYECTBA OIIMGOK, BEIODAHHOTO KaK 3JIEMEHT
COBCKa CTPOKOBOTO THIIA, B LieJice YHCJO MCIONb3yeM GyHKIMIO
CByte (). s peanusanuu Beibopa OTMETKHU HCIIOJIB3yeM ollepa-
top Select Case.

VB Co3zaHue mMporpaMMHOro Koaa Ha fA3bIKe
L= nporpamvupoBanusa Visual Basic .NET

3.Dim N As Byte
Private Sub ListBoxl SelectedIndexChanged (ByVal
sender As System.Object, ByVal e As System.
EventArgs) Handles ListBoxl.SelectedIndexChanged
N = CByte(ListBoxl.Text)
Select Case N

Case 0
Labell.Text = "Ornuuno”
Case 1
Labell.Text = "Xopowo”
Case 2
Labell.Text = "YOoBieTBOpPUTEbHO"
Case 3
Labell.Text = "Mnoxo"

Case Else
Labell.Text
End Select
End Sub

"OyeHrs rTOXO"

Ha aswike nporpammuposanus Turbo Delphi o0wssBum mepe-
MEHHYIO U CO3JaquM 06paboTyuK cOBLITHA, PEATU3YIONIHH BBIBOJ
OTMEeTKH Ha HAANUCh B 3aBHCUMOCTH OT KOJIHWYECTBA OIINbOK, BBE-
MeHHLIX B TeKCTOBoe noJe. /s mpeo6pa3oBaHUSA BREeLEHHOT'O B
TEeKCTOBOE IIOJE KOJNUECTBA OIMMGOK CTPOKOBOTO TUMNA B LEJIOE
IRCa0 ucnonbsyeM QYRKUM0 StrTolnc (). And peanuzanuy Bel-
Oopa orMeTKH HCIIOAB3yeM omepaTop Case.

B Co3gaHue MporpaMMHOrO Koaa Ha fA3LIKe
nporpamMmuposaaua Turbo Delphi

3. var
N: byte:
procedure TForml.EditlChange({Sender: TObject);
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begin
N := StrToInt(Editl.Text);
Case N Of
0: Labell.Caption := 'OT;wuHO';
1: Labell.Capticn := 'Xopowo';
Z: Labell.Caption := 'YROBJETBODWMTERBHO';
3: Labell.Caption := 'Tinmoxo';
Else Labell.Caption := ’'CueHb nnoxo';
end;
end;

Ha aseixe nporpammupoparnus Visual C# o0bABHM nepeMeE-
HYI0 U co3JaauM o6paboTuyuk cOGBITHS, PEalu3YIOIIUNA BEIBOJL OT-
MeTKM Ha HaJOWCh B 3aBUCHMOCTH OT KOJIMYECTBA OHINOOK, BBE-
JEHHBIX C HOMOIIBLIO IT0J3YyHKAa. TaKk KaK CBOMCTBO IOJ3VHKA
Value MMeeT THI int, 00BABUM MEepPeMEHHYIO TAKOTrO Ke THIA.
A peanusaniuy BEIOOpPA OTMETKH HCIONL3yeM olepaTop switch.

Co3ganme NpoOrpaMMHOTO KOJa Ha SI3BIKE
nporpammupoBanua Visual C#

3. int n;
private wvoid trackBarl Scroll (object scnder,
System.EventArgs e)
{n = trackBarl.Value;
switch (n)
{case O:
labell .Text = "OrnudHo”;
break;
case 1:
labell.Text = "Xopowo”;
break;
case 2:
labell.Text = "YooeBJeTBOopUTEIbHO';
break:;
case 3:
labell.Text = "lNnoxo"”;
break;
default:
labell.Text
break;

}

"OueHb nnoxo”;

}

Ha aselke nporpamMmmuposanus Visual J# cosgagum o6paboT-
YUKH COOBITUH, peasuaylolie BBIBOJ OTMETKHN HAa HA/IIUCH B 3a-
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BUCHMOCTH OT KOJMYECTBA OLINGOK, BBEAEHHBIX C MOMOIIBIO Nepe-
xarouaTenei. s Kaaoro nepexsaooyaTesis cozLasuM 06paboTunk
coBBITHH, BBITIONHAOIIMNRCA DU BEIGOPE 3TOTO IePeKNI0YaTe .

m Co3ganme IMpOorpaMMHOrO KOJa Ha fA3bIKe
nporpammupoBauus Visual J#

3. private void radioButtonl CheckedChanged (Object
sender, System.EventArgs e)

{

labell.set Text ("Oramuno”);

}

private void radioButtonZ_ CheckedChanged (Object
sender, System.EventlArgs e)

{

labell.set Text (“Xopowo”) ;

}

private void radioButton3 CheckedChanged (Object
sender, System.Eventdrgs e)

{

labell.set Text (“YmosyieTrBOopuTeNnsHO") ;

}

private void radioButton4 CheckedChanged (Object
sender, System.EventArgs e)

{

labell.set Text (“llmoxo”);

b

private void radioButton5_ CheckedChanged (Object
sender, System.EventArgs e)

{

labell.set Text ("Ouens nmoxo");

}

}

BeinonneHue npoekra. 3arpyska IIpoeKTa B CUCTEMY O0LEKT-
HO-OPMEHTUPOBAHHOTO NPOTPAMMUPOBAHUSA HPOU3BOTUTCS IIyTEM
AKTHBHU3AIlM B [IalKe IIPOEKTa OCHOBHOTO (ailja MpoeKTa:

¢ asplk Visual Basic .NET — d¢aiin ¢ paciuupennem vbproj;

e a3blKk Visual C# — daiin ¢ pacmupenuem CSProj;
e a3pIK Visual J# — daitn ¢ pacmiuperueMm VjSproj;
e a3elk Turbo Delphi — ¢aiin ¢ pacirupenuem dpr.

3amyCcTHM HpPOEKT, IOCJe 9TOT0 CHCTEMa [IPOrpaMMHPOBAHUS
TIEPeXOANT B PeXKUM BBIIIOJHEHHS IPOeKTa {run], B KoTOpoM pe-
JaxTupoBaHre rpadpudecKoro unrepdetica UM IPOTPAMMHOIQG KO-
A2 HEeBO3MOXKHO.,
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.l_yﬂl !’
= e 3amyck mpoekta Ha a3bpikax Visual Basic
@ D .NET, Visual C#, Visual J# u Turbo Delphi

4. Beectu romaHzny [Omaadxka-Hauwame] (([Run-Run)] Ha asbIke
Turbo Delphi) uian weaksyTs no kHonke » Ha NaHeNH UHCT-
PYMEHTOB OKHa HMHTETPHDOBAHHOH cpenbl pas3paboTKU.

5. BBeCTH KOJNHYECTBO OWNBOK (HanpuMmep, 2) ¢ HCIIOIBIOBAHI-
€M 3JIeMEeHTOB YIPaBJICHUSA:
* CIINCKA;
e TIOJIA CO CIIMCKOM;
* TEKCTOBOI'O II0JIfA;
o CUETUMEKA;
* IIOJI3YHKA;
* OIHOTO M3 TepeKJiouaTenei.
Ha magnuce Oyzer BhIBeZeHa OTMeTKa (B JaHHOM cCiIydae
«YIOBJIETBODUTENbHO») (cM. puc. 4.15).
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Puc. 4.15. MNMpoekt «OTMeTKa»

KOHTpOJII:HbIe BOIIPOCHI

1. Kakue a1eMeHTBI YIIpaBJeHUA 11€1€C006pasH0 HCII0db30BATh DK KOH-
CTPYHPOBAHUM IpadHUeCcKoro nuTepdeiica npoeKTa, ec.iu HeobX0aUMO:
BBOANTH U BbIBOAUTE JaHHble? OpraHuM30BaTE AHAJOr C [10Jb30BaTEaEM?
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9. Yro IPOMCXOAMT B CUCTEME TPOrpaMMHUPOBAHUA 1IOC/I€ TOMEIEHHUA Ha
¢opMy 3.JeMeHTa yrnpaBjieHus?

KoMnboTepHEBINH HPAKTHKYM

Windows-CD I3~

4.5. Cosnats npoekT «OTMeTKa». ﬁ.:'v;ja @

.Jdinformatika10\...\Grade'

TurboDelphi-CD §35~

...\Projects\Grade\

4.8. NMpoctpaHcTteo nmeH .NET

Bakupili komnoHeHt rardopmbl NET — obmias gns Bcex
A3LIKOB IIPOrpaMMHpPOBaHuA OmbOnuoreka Kjaaccos. Ee maanuue
TO3BOJISET Pa3paboTYNKaM HCIOJB30BATh 6IUHYIO CUCTEMY TIPO-
FPAMMHEBIX OOBLEKTOB /A SA3BIKOB I POrpaMMHPOBAHUA ILIAT-
dopmel .NET. IIpocrpascTBo umeH .NET Braouaer Gosee 7000
HMeH M I[I03TOMY OPraHM30BAHO B HEPAPXUUYECKYIO CHCTEeMY
nmeH (rabua. 4.4).

Tabnuya 4.4. Hekoropsle Hanbonee 3Ha4UMMble BETBM NPOCTPAHCTBA

ApocTpanorea umer Conepxanue

System.Corso.e MeTtoabi u dyHKUMM PabdOoTbl C KOHCONBHBIM
OKHOM

Sysiem.Marth MaremaTtuueckme metoabl u GYHKUKUN
System.Crawing papuyeckne MeToabl 1 GYHKUUN
Systen.IC MeToab! n dyHKkuMmn paboTsl ¢ dannamu
Syszenm.Windows.Forms JnemMeHThl rpaduyeeckoro itepdekica
Microsoit.VisualBasic MeToab! 1 dyHKUMM a3bIKa Visual Basic
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015 uenoab30BaHUA B IPOTPAMMHOM KOZ€e UMEHU NpOorpaMM-
HOTO 00BeKTa HeoOXOAMMO YKasblBaTh IIOJHBIH IIYyTH K HEMY B
IIPOCTPAHCTBE MMeEH ¢ HCIOJb30BaHHEM TouedHOH HoTanmu. Ha-
npuMep, 4To0bl BEIBECTH B KOHCOJIBHOM OKHE TEKCT, HEOOXOMH-
MO 3aIIHCATh IMOJHBIF OYTs: K QYHKIUU Write () B IIDOCTPAHCT-
Be numMen .NET:

System.Conscle.Write ("TexcT")

OxpHaxo ynoOHee yKasaTh OLUH pas B Hauaje IPOTPAMMHOIO
KOZa BBLIBOB BETBM IIPOCTPAHCTBA UMEH System.

Ha saswike nporpaMmupoBanusa Visual Basic .NET:
Imports System

Ha saseixe nporpammupoBanusa C#:
using System;

Ha s3bIike mporpaMMHUpPOBaHUA J#:
import System.*;

% 4.4.1. Nnatdpopma NET Framework

He Bce BeTBU IpOCTPAHCTBA MMEH CHCTEMOHN IIPOTPaMMUPO-
BaHUA 3aTPy,KaloTca 10 ymMomdyanuio. Hanpumep, I8 UCIOIH30BA-
HHUSA MeTOHOB M (pyHKIMH fA3bIKa Visual Basic B s13pikax Visual C#
u Visual C# HeoOxoZUMO MOAKIYUTHE NIPOCTPAHCTBO HMEH
Microscft.VisualBasic. [Iaa aToro B npoexkTe Haxo LOOABUTH
CCBLIKY Ha 0uMbamoTexry Microsoft.VisualBasic.dll.

Oxnol m3 HamboJiee YAaCcTO BCTPeYalOIINXCs oleparueil B
NPOrpaMMHPpPOBaHUY ABAAETCA NpeofpasoBaHie THNIOB NAHHBIX.

IIpoekr «®ynxuuyu npeodpasoBanma Tunos». Cosmars Mpo-
eKT, B KOTOPOM 4YMCJIO, BBOJUMOE B TEKCTOBOE I10JIe, IIpeobpasyer-
¢A M3 CTPOKOBOIO THIA B YHCJOBOM THII, a 3aTeM NPU BLIBOLE HA
HALIHUCH OHO Ke Ipeolpa3yeTca U3 UHCJI0BOFO TUIIA B CTPOKOBBIH.
Lok Cospapne rpadguueckoro marepgeiica nmpoekxra
Ha a3pikax Visual Basic .NET, Visual C#,

. B Visual J# u Turbo Delphi

1. Pagmectuts Ha gopme (puc. 4.18):
» TeKCTOBOE TToJIe Text3oxl (2ditl B Turbo Delphi) ama Bro-
Ia 4uc.a;
« TPHU HAAMNUCH Label!l, Label2 m Label3 (ZBe HaIIUCH B
Visual C# u oxsy Haanuck B Visual J# u Turbo Delphi)
IJIsI BBIBOJA YMCJIA;

i
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. KHOIIKY Buttonl ZJI8 co3gaHud Opouesypni-obpabordnra
coOBITHA.

Tlpeo6pas3oBaHile THIOB NAHHLIX Ha a3blKe Visual Basic
NET BO3MO{HO C HOMOILIBIO (DYHKI MY TPEX Pa3JIMYHBIX THUIIOB:

« BO-IIEPBBIX, 3TO PYyHKNuUU Val (), Str () u Ap., KOTOPEIE HC-
[IOJIB30BAJHNCE U B HPEABLIAVIIUX BEPCHAX A3BIKA IIPOrpaM-
mupoBanua Basic;

» BO-BTODBIX, 2T0 (pyHKIUHK CDbl (), CStr () u Ap., KOTOpPHIE
HCNOJIL3YIOTCA B IOCJAEIHUX BePCUAX S3BIKA IPOIPAMMUDO-
paHusa Visual Basic;

¢ B-TPETBHUX, 9T0 QYHKIUY TcDouble (), TeString () u Ap.,
KOTOpBle McHonbaylorcesa Ha muaTdopme .NET un npunaz-
e aT BeTBH CHCTEMBI MMeH System.Convert,

B mporpaMMHOM KoZe ucHoab3yeM (yHKIHMM npeobpasoBa-
HUA TUIIOB NAHHBIX BCEX TPeX THIIOB.

"A,VB Co3zpaHue rporpaMMHOIO KOXAa Ha fA3bIKe
nporpammuposanus Visual Basic .NET

2.bim A, B, C As Double
Private Sub Buttonl Click(ByVal sender As
System.QObject, ByVal e As System.EventArgs)
Handles Buttonl.Click
'Mpeobpas3oBaHue M3 CTPOKOBOI'O TuIa B YMCIOBOM
A = Val (TextBoxl.Text)
B = System.Convert,ToDouble (TextBoxl.Text)
C = CDbl (TextBoxl.Text}
'lIpeoBbpaz0oBaHme W3 YMUCJIOBOIO THUNa B CTPOKCBBI
Labell.Text = Str(A)

[

Label2.Text = System.Convert.ToString(B)
Label3.Text = CS8Str(C)
End Sub

lIpeobpazoBanume THUIIOB JAaHHBIX Ha A3biKe Visual C# Bos-
MOMKHO ¢ DOMONIBI GYHKIHUN [BVX DA3IHUYHBIX THUIIOB:

e BO-MepBLIX, 3T0 PYHKIMUU Val (), Str() U ap., KOTOpBIE
HCIOJbL3YVIOTCA B A3bIKe Visual Basic u npudaniexar BeTBH
CHCTeMbI UMeH Microsoft.VisualBasic. Conversion:

® BO-BTOpPBIX, 9T0 GyHKHINHU ToDouble (), ToStrirg() u
AD., KOTOPBIe HCHOIbL3yIoTca Ha naaTtdopme .NET u npu-
HaAJEeXAaT BeTBHU CHCTEeMBI HMeH System.Convert,

B nporpammuOM KOZe HCIOAb3yeM (GYHKUUHK TpeobpasoBa-
HAS TUNOB ZaHHBIX ABYX THIIOB.
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° Co3maHNe MpOrpaMMHOr0O KOJa Ha A3bIKe
M nporpammupoBanusa Visual C#

Ha sspire Visual C# gns npeobpasosanig THIOB JaHHBIX C
HCIIOJIb30BaHMEM OYHKIMHA Val (), Str () HeoOXOAUMO IOIKJIIO-
YUTH ¥ UCNOJIB30BATh NPOCTPAHCTBO UMeH Microsoft. Visual-
Basic.

2.1. Beecrn xkomaupgy [IIpoerxm-/{obasume ccbiaky...].
B nmosiBuBmemcs guasorosom okne Add Reference (puc. 4.16)
Ha BKJagke .NET us cnucka BbIOpaTh UMs KOMIOHeHTa Mic-
rosoft.VisualBasic. NET Runtime n ILeJKHYTDb 110 KHONKe Bot-
6pamb.
Bri6paHHBIII KOMIIOHEHT paobaBuTcsa B 1oJie BwuiOparnHble
KOMIOHEHMbL.
INenxknyTs o xKHomke OK.

Add Reference

o 1Bepoes  {iyme .~
',j'f‘ [Symwrapper 1.0.5000.0 CAWINDOWS\Microsoft NETAF... :
-~ Managed € # Compier 7.0.5000.0 C:\WINDOWS!Microsoft NET\F...
" " {MCppCodeDomParser 0.0.0.0 C:\Program Files\Microsoft Visu... J

- § MCppCodeDomProvider 7.0.5000.0 C:\Program Fies\Microsoft Visu...

Microsoft Visual Basic .NET Compati... 7.0.5000.0  C:\WINDOWS\MiCrosoft NETYF..
Microsoft visual Basic .NET Compati... 7.0.5000.0  C:\WINDOWS\Microsoft NETYF...

B |/-borosaft visual Basc JMET Rurntirme DTS o soft METHE.

- ’ Microsoft. JScnpt 7.0.5000.0 CAWINDOWS\Microsoft NETYF...
0 YDy osoft ST JD330D.D  CYProgram FEs\MICTDSOit NET ...
Microsoft.stdformat 7.0.3300.0 C:\Program Fles\Microsoft.NET...
Micrmenft Ve 1alQacie vea JNnsonnn CAATRINOWAICY Mirrnc Aft N‘:T\TIJ N
< o
BblGDEHHbIE KOMIDHBHTSL:

| Microsoft Visual Basic .NET Runtime  .NET  CAWINDOWS\Microsoft NET\Frameworkivl.1...

WA komnonierTa 10 [vcroume . 1 s'.w»m,l

o ] omes | cwms |

Puc. 4.16. Quanorosoe okHo BuibOpa BETBEN MPOCTRaHCTBA IMEH

2.2, B O6o3pesamene peweruii B IpoeKTe convert B pasjese CChl-
nox References nobasutca cculnka Microsoft.VisualBasic
Ha COOTBETCTBYIOUlEe IPOCTpancTBO uMeH (puc. 4.17).
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OBCZpEEaTENE PELUSHIN = arrayl
3 J

%8 PeueHue "arrayl’ (Mpoextos: 1)
= E’ﬂ arrayl
= ) References
By oo L, WisLalE asic
- =) System
+0 System.Data
+LJ Systern.Drawing
L0 System. Windows.Forms
. *J System. XML
. _rff] App.ico
" #) Assemblylnfo.cs
Forml.cs

hl

Puc. 4.17. Cchinkn Ha NpOCTPaHCTBa UMEH

Teneph MOXXHO JODaBHTH CCBUIKY Ha NPOCTPAHCTBO HMEH B
06paboTunK coOOBITUI,

2.3. double 2, B;
private wvoid buttonl Click(object sender,
System.EventArgs e)
{//Opeobpa3oBanmne M3 CTROKOBOI'O THUIIa B YMCIOBOL

A = Microsoft.VisualBasic.Conversion.Val
(textBox1l.Text);
B = System.Convert.ToDouble (textBoxl.Text);

/ /IpeobpasoBaHME M3 YMCJIOBOI'O THIIA B CTPOKOBEIL
labell.Text = Microsoft.VisualBasic.Conversion.
Str(A);

label2.Text = System.Convert.ToString(B);

}

IlpeoBpasoparue THIIOB ZaHHBIX Ha sA3biKke Visual J# Boa-
MOXHO ¢ nmomMolpilo QyHKuud ToDouble (), ToString () u ap.,
KoTopele ucnosb3yoTcea Ha mardopme NET u mpumagnesxar
BeTBH cUCTeMbl UMEH System.Convert.

Co3ganye mporpaMMHOrO KoJa Ha f3bIKe
nporpammupoBanus Visual J#
2. double Aa;
Private void buttonl Click (Object sender, System.
EventArgs e)
{//[IpeobpazoraHmue M3 CTPOKOBOTO TuHa B YMCIIOBOM
A = System.Convert.ToDouble (textBoxl.get Text()):
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//peoBpasoBatite u3 WUCHOBOO THNa B CTPOKOBEIMA
lapell.set_Text (System.Convert.ToString(A));

}

I[Ipeo6pasoBanve THIOB HAaHHBIX Ha A3kIKe Turbo Delphi
BO3MOKHO C DOMOIIBLIO (hyHKIIUY StrToFloat (), TloatToStr {)

u Ip.

Co3nanme nporpaMMHOTO KoJa Ha s3bIKe
nporpammuposanusa Turbo Delphi

2. var
A: double;
precedure TForml.ButtorlClick(Sender: TObject);
begin
//TlpeoBpazoBatre U3 CTOOKOBOTO TUNA B YMCIOBOM
A := StrToF_ocaz(Editl.Text):
//llpecBpas3oBaHKe M3 YMCJIOBOTO TUIA B CTPOKOBHIM!
Labell.Caption := FloatToStr (A&);
end;

3
- 3anyck mpoexTa Ha A3bIKax Visual Basic
.NET, Visual C#, Visual J# u Turbo Delphi

3. 3anycTUTh MPOEKT Ha BBINOJHEHUE U BBECTH B TEKCTOBOE IIOJIE
qyucao (HEanpuMmep, 3,14).
Ha Hagnucu 6ygeT BLIBEJACHO 3TO YK€ YHUCJIO0, IOLBEPTHYTOE
IBOHHOMY NIpeo0dpa3oBaBWI0 C HCIOJb3OBaHWeM GYHKINH
Tpex THnoB (cM. puc. 4.18).

Puc. 4.18. NpoekT «DyHKUMU Npeodpa3oBaHNg TUNOB»
Ha a3bike Visual Basic .NET
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KoMnbIOTepHBIi IPaKTHKYM

Wmdows CD [[fi“

4.6. Coszaars npoerT «DYVHKIUN NPeobpa3oBaHUA ‘.
TUIIOB». ré

.Ainformatikat 0\...\Convert\
TurboDelphi-CD I35~

Forma 3

¢

...\Projects\Convert\

Ron*rpo.nbnme BOIIPOCHI

1. llouemy B npoekre « PyHKINK IpecOpa30BaHUsA TUIIOB» Ha IIEPBYIO HA-
IUCh BEIBOAXTCS LEJI0€ YHUCJIO, a4 He YUCIIO ¢ JPOOHON 4acThi0?

4.9. NMpoueaypbl N pyHKUUN
4.9.1. NMpoueAaypsl

IIpu paspaboTKe CJIO}KHOIO aJl'OPATMA 11eJ1ecoO00pasHO BBI-
DeAWTh B HeM HOCACAOBATENABHOCTH JeHCTBUI, KOTODPBIE MOTYT
MHOI'OKPATHO BBI3LIBATHCA M3 OCHOBHOTO aJjiropurMa. Taxwue an-
FOPHTMBI HAa3bLIBAIOTCS BCIOMOTATENBHBIMH U B aJITOPUTMUUE-
CKMX f3bIKaX IIPOrPAMMHPOBAHUSA peaausyoTca B GopMe moa-
nporpamMm, KOTOPbBIE BBI3BIBAIOTCA M3 OCHOBHOH mporpamMmbl.

B 00BeKTHO-OPHEHTUPOBAHHBLIX A3BIKAX MPOrpaMMUPOBAHUA
Visual Basic .NET u Turbo Delphi BcriomoraTenbHbIe aITOPATMEL
PeAINBYIOTCs ¢ IOMOINBIO MPOUEAYP, & B A3bikax Visual CH# n
Visual J# —- ¢ mOMOIbIO MeTOHOB.

Kaxngonn mommporpamme gaercss yHUKAaJAbHOe Ha3BaHUe —
MMsA npoleayphl MJIM METOJa MW YCTAHABIMBAETCHA CIMCOK Iapa-
MeTpos. [lapaMerph!l pas3geaaioTcd MeXOy coboll 3andaToi U co-
Ae€pxaT onmpereneHue THIIOB.

JI1060#t mapaMeTp MOeT MCIIONIB30BATBCA KaK BXOLHOM Ia-
pavMerp, 1. e. mocje BBHIAOBZ MPOLEAYDPHL (MeTona) oH TIOJIyYuaeT
SHaYeHue 13 BBI3BIBAIONIEH Ipouneaypsi. IIponegyps! He BO3Bpa-

aI0T 3HaveHuit (B MeToJax 06 TOM CBHAETENBCTBYET KIIOUEBOE
CNoBO void).
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3anyck nponeayp (MeTofoB) He CBESBIBALTCS ¢ KAKMMH-JHDO
COOBITHAMHU, a peaau3yeTca IyTeM BHI30Ba IO MMeHH H3 APYrux
npouexyp.

Mpoueaypa npeactapaseT coboil NognNporpammy, KoTo-
pasa He BO3BpaluaeT 3HAYeHNS U HA4YMHAET BbINOHATLCA
rnocne ee Bbi3OBa 13 APYyron npoueaypbl.

Ipouenypa Main(). B asesixe Visual Basic .NET npoueaypa
Main () (mMerox Main B A3bikax Visual C# u Visual J#) asnsercs
«CTapTOBOM TOYKOU» MPOEKTa, T. €. IEepPBOH IPONEAypoii, K KOTO-
poit ocyiecTBIAeTCS NOCTYI NPH 3alycKe mpoekTa. B aToit mpo-
megype MOKHO OOBABUTH IVIoOAJILHBIE IlepeMeHHLIe IPOeKTa, a
TaK}Ke OIpeleNuTh, KaKas (opMa s3arpyskaeTcs IepBOi mpH 3a-
MycKe MPOeKTa.

e:g:u 4.14, MoaynbHbIA NPUHLUN AOCTPOEHUA PEeLieHUi
=% (rpynn) v nNpoeKTos

Ileperaya mapamMeTpoB 10 3HAY€HHK M IO CChLIKe. B mpo-
HeAypax B fA3BIKaX IporpammupoBanusa Visual Basic .NET u
Turbo Delphi, a Takske B MeTomax Ha sa3blKax Visual C#
u Visual J# mocse uMeHN B cKOOKAX yKasblBaeTcA CIHMCOK TH-
[IOB ¥ UMEeH apaMeTpoB, T. €. MepeMeHHbIX. [Ipyu BEIBOBE Ipolie-
OYpBl ee IapaMeTpaM [OOJIKHBI ObITH TepelaHbl 3HAUYEHUSA.

Kaxpgaa mepeMeHHas wMeer 3HadYeHHe W YHUKAJIBLHBIM aj-
pec, COOTBETCTBYIOMIMH IIOJIOKEHUIO IIepeMeHHON B OMepaTUB-
HOM maMsTh KoMIbioTepa. OGBeKTHO-OpHEeHTUPOBAHHbIE I3BIKH
NpOorpaMMUPOBAHHAS IIO3BOJAIOT MepelaBaTh B HpoUedypy Kak
3HaYeHYe IlepeMeHHOH (IIepeagada mo 3HAYEHNUI0), TaK U ee aJpec
B ONEpaTHBHOH NaMATH (mepemadya MO CCHLIKE).

IIpu nepegaue 1o 3HAYEHHIO B MPOIEAYPY IepegaeTcsa TOJIBKO
KOIUA IIepeMeHHOH, T. e. Iipoleaypa He HoJydaeT AOCTYI K Iiepe-
MEHHOM B MaMATH M He MOXXeT U3MeHSTh ee 3HaueHue. B a3bIKax
00BeKTHO-OPHUEHTHPOBAHHOIO IIPOrpaMMHPOBAHUA Iepemada IIo
SHaUYEHUIO OCYIIEeCTBJsAETCHA 10 yMoadanuio, Tem He MeHee B si3bI-
ke Visual Basic .NET ansa mepegaum mo 3sHaYeHUIO HeobXoamMmo
nmepex mapaMeTpoM HoGABHUTHL KJIKOYEBOe CJI0BO ByVal (oT auri. by
value — 1mo 3HAUYEHUIO).

MNMpu nepegaye napamMeTpos NO 3HAYEHWIO Bbi3blBaemas
nipoueaypa He MOXeT U3MEHUTb 3HaYeHVE NepeMeHHON B
BbI3bIBAOLLEN NpoLeaype.
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IIpu nepenade IepeMeHHOH II0 CCHLIKE NPOLEnype NepefaeT-
cA CCHLIKA Ha ee aipec B ONepPaTUBHOM MAMATH, TAKUM oOpasoM,
[polielypa Mojy4daeT AOCTYI K [IePeMEeHHOH B IaMATH U MOKET ee
paMeHUTh. UToOnI HepellaTh NepeMeHHYIo II0 CChlIKe, Heobxomu-
MO Iepel COOTBETCTBYIOIIUM IIapaMeTPOM B CIMCKe IIapaMeTpOB
106aBUTH KII0YeBOe C10BO. B aabike Visual Basic .NET a10 x.110-
yeoe cyoBo ByRef (or aHra. by reference — mo cceinke), B A3bI-
ke Visual C# — xawoueBoe cnoBo ref, B s3sike Turbo Delphi —
KJII0UeBOe CJQBO var.

; Mpu nepegase napaMeTpOB MO CCbIKE Bbi3biBaeMas
npoueaypa MOXET U3MEHUTb 3Ha4YeHWe NepemMeHHon B
i ~

. BbI3bIBAOLLEN Mpoueaype.

Ilpu BEI30Be MPOLEAYD KJIIOUEBBEIE CJIOBA, ONpENesIolIHe
crocof mepenauyl llapaMeTpPoB, He YKa3bIBAIOTCH.

IIpoekr «Ilepexaua mo ccelake U 1o 3HauyeHuroo». CosznaTh
ITPOEKT, B KOTOPOM:

e B BBI3BIBAEMOI IPOIEAYpE OZHH HApaMeTp IIepeJaeTcA IIo
CCBHLIKE, a APYroff — II0 3HAYEHHIO W 3HAYEHUA IIepeMeH-
HLIX BHYTPHM IpPOLEAYDPH M3MEHSIOTCH;

e B BLI3LIBAIOLIEH IIpouenype-cOpaborumke coOBITHS Iepe-
MeHHBIM IIPHCBauBalOTCA HadaJIbHble 3HAYEHU A, BbI3HIBAET-
csl Mpolleflypa, 4 3aTeM 3HaYeHUsA IIePEeMEHHBIX BbIBOASTCA
Ha HaAIHCH.

o ﬂ
’B ¥ >
Q g Cospanne rpadudeckoro mHTepgeica

mpoeKTa Ha aA3biKax Visual Basic .NET,
Visual C# u Turbo Delphi

1. PaamecTturs na ¢dopme (puc. 4.19):

* TeKCTOBBIe NOJA TexTBox1l M TextBoxZ2 IJs BBOJA HAYAIb-
HOTO 3HAUEHHUSA IIEePEMEHHBIX;

« HagnucHu Labell u Label? AJs BbIBOAA KOHEUHOI'O 3HAaue-
HHA [epeMeHHEIX;

* KHONKY 3Buttonl AJA CO3JaHUA IPOLienyphl-oOpaboTumka
cobnITHA;

* YeThbIpe HEAMUCH OJA BbIBOJA IIOACHAMIIMX TeKCTOSB.

B mporpammuBIX KOJaX mpoueAyp Ha A3biKax Visual Basic
NET u Turbo Delphi, a Tak»ke mporpaMMHbIX KoJaxX MeTOoIa Ha
A3eIke Visual C# mepBblil mapaMeTp X mepefaeTcs IO CCHLIKE, a
BTOpO}t mapameTp Y rnepefaeTcs mo 3HAYEHUIO.
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CoszanquM NporpaMMHBIH KOJ MPOEKTa, B KOTOPOM:

e 00BABRUM [Be NEepeMeHHEIE;

e CcO3JalUM Opollefypy, VMHOXKAIOIYIO 3HAYEHUS IIepeMeH-
HBIX, IIepefjlaBaeMbIX IIO CChLIKE W 110 3HAYEHUIO, Ha K03d-
duinenT 5;

e co3zaguM oOpaboTuNK COBBITUSA, peaaUsyIOIUii MPHCBAU-
BaHUe llepeMeHHbIM HauyaJbHBIX 3HaudeHHI, BHI30B IIepPBOIH
OPOLEIYPHI U OCYIECTBAAIONMINM BLIBOJ KOHEYHBIX 3HAYe-
HUI TIepeMeHHBIX Ka HaJIINCH.

ey Co3nanue IMpOrpaMMHOrO Kofa Ha A3LIKE
= nporpammupoBanua Visual Basic .NET
2. OOBLABUTE ITepeMeHHBIE U CO3AaTh KOJ BbI3bIBAEMOH TIPOIeAyPhI:

Dim RefA, ValB As Byte

Sub RefVal (ByRef RefA, ByVal ValB)
RefA = RefA * 5

ValB = ValB * 5

End Sub

CosgaTe KOJ BEI3BIBAIOLIEH NIPOIEeAYypPLI-00paGoTynKa COObITHA!
Private Sub Buttonl Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles But-
tonl.Click

RefA = Val (TextBoxl.Text)

ValB = Val (TextBox?.Text)

RefVal (RefA, ValB)

Labell.Text = Str (RefA)
Label2.Text = Str(ValB)
End Sub

Co3gaHune NMporpaMMHOro KoJa Ha A3bIKe
nporpammuposanua Visual C#

. O0BABUTE ITEpeMeHHBIE H CO3JaTh KO BEI3LIBAEMOM [IPOLEAYDEIL:

int RefA;

int VvalB;

void RefVal (ref int RefA, 4int ValB)
{Refh = RefA*5;

ValB = ValB*5;

}

. CoamaTh KOJ BHI3BIBAIOILIEH IPOIENYPHI-06pab0TINKA COBBITHA:

private void buttecnl Clicxk (object sender, System.
EventArgs e)
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:RefA = Convert.TolInt32(textBoxl.Tex%);
valB = Convert.ToInt32(cextBoxZ2.Text);
RefVal (ref RefdA, ValB):
labell.Text = Convert.ToString(Refh);
label?2.Text = Convert.ToString(ValiB);

CoagaHMe NMpOrpaMMHOIO KoJa Ha f3BbIKe
nporpammuposanua Turbo Delphi

2. Q6 bABUTH [IepEMEHHBIE U CO34aTh KOJA BHI3BIBAEMOU IpoLeay-

pBL:

var

RefA, ValB: byte;

procedure RefVal(var RefA: byte; ValB: byte);

begin
RefA := RefA * 5;
valB := ValB * 5;
end;

3. CoszarTs KOJ BBIBBIBAWOIIEH ITPONEeAYDHI-00pabOTUYMKaA COOBI-

THUA:

procedure TForml.ButtonlClick(Sender: TObject);
begin

RefA := StrTolInt (Editl.Text);

ValB := StrTolInt (Edit2.Text);

RefVal (Refa, ValB);

Labell.Caption := IntToStr (RefA);
Label2.Caption := IntToStr(ValB);

end;

3anmyck npoekrta Ha fA3bIkax Visual Basic
NET, Visual C# u Turbo Delphi

4. 3anycTUThL MPOEKT HA BHINOJHEHHE W BBECTH B TEKCTOBLIE
oA HauajJbHbIe 3HAUEHNSA I[IepeMeHHBIX (HampHMep, 3).
Ha magnucu OyayT BHIBeeHBI KOHEUHBIC 3BAUEHHS Nepe-
MeHHOH, nepejaBaeMoil IO cChLIKE (B JAHHOM cayuae, 15), u
llepeMeHHOHN, IepefaBaeMON IO 3HAUEHHIO (B AaHHOM CJY-
vae 3) (cm. puc. 4.19).

Yro u Tpebopanoch MOKAa3aTh!
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.

Puc. 4.19. MNpoekT «[lepegadya no CCbinke U NO 3HA4YEHWIO»

KoHTpoJabHBIE BOIIPOCHI

1. B ueM COCTOHT pasHHIA IPH Iepejade gHaueHMH N0 3HAYEHHIO U IO
ceuLIKe?

Windows-CD I35~

4.7. Cosparb npoeKT «Ilepegaya 110 CChLJIKE U I10 3Ha4e- Ve :
HUIO». Bl B

.linformatika10\...\RefVall

TurboDelphi-CD [

...\Projects\RefVal\

4.9.2. DyHKUMN

MYyHKIUY SBASOTCA IOANPOTPAMMAME, KOTOPBLIe BO3BpAlLlA-
0T 3HAYEHHUs M [OTOMY MOTYT UCHOJIbL30BATHCA B BBIPAKEHHIAX.
Hawubojsee miupoxko mcmosib3yIOTCA BCTpoeHHbIE (DYHKIUHH. MaTe-
MaTHUYeCKHe, Ipeobpas3oBaHHA THIIOB NaHHBIX, 00paboTku CTPOK,
JaTkl U BPEeMEeHH Hu [Jp.

<& ) Nnakatbl. Tabnuua 6 «BeTpoeHHble GyHKUMM (METOAbI)»

IIporpaMMHCT MOeT CO3LATh CBOM (QYHKIHH. B A3bikax
Visual Basic .NET u Turbo Delphi ¢yuxuusa Hauunaercs C
KJIOUYeBOro cjiopa function, 3aTreM cjenyer UMA GQyHKIUM 1 B
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cx00Kax CIMCOK ee mapaMeTpos (aprymenTos). TUn Bo3ppalmiaeMo-
ro (PyHKUIMeH 3HaYeHNUA YKas3blBaeTCH IIOCHIE CIUCKA IIapaMeTpoB.

B sizeikax Visual C# u Visual J# QyEKUUY peanu3yioTes ¢
[1OMOIIBI0 METOZOB M HAYMHAIOTCA C KJIKYEBOro CJIOBA, ompeje-
JIgFoIlero TUI BO3BPAlllaeMor'o MeTOLOM 3HaueHMd (int, double
u T. I.). 3aTeM cienyeT UMA MeToJa U B CKOOKAX CIIMCOK ero na-
paMeTpOB (apryMeHTOB).

Jlns ompenesieHusa BO3BpaliaemMoro yHkuueit (MeTogom) 3Ha-
yeHUA MOJMKET MCIOJL3OBATLCA KakK HMa GQYHKIMUHU, TaK M Iepe-
MeHHAS result, KOTOPOH B IPOrpAMMHOM KOJe IIpUCBauBaeTCH
ggavenue GyHkuuu, 1A BO3BpaTa 3HAUEHHS (PYHKIUM C TTOMO-
B0 IEPEMEHHOH result HCIOoIbB3YeTCS KAI04YeBoe CI0BO return.

s dyHKkuna npeacrasngeT cobol nognporpamMmMy, KotTopas
d BO3BpALLAET 3HaYeHUe 1 MOXET BXOAUTbL B COCTaB Bbipa-

{} XEHWA.

IIpoexT «®ynruna». Co3zzaTe HPOEKT, B KOTOPOM OIIpenens-
eTcad GYHKIUA (HaIpUMep, YMHOMKEHHA ABYX umcesa F = x * y),
BBIBOJHMTCS HA HAJONCh 3HAYEHHUEe BBIPAXKEHUS, B KOTOPOE BXOLUT

dyrrIuA (HampuMep, VF? 4+ F).

(o # Cospanue rpadudeckoro HHTepdenca NpoeKTa
Ha aspikax Visual Basic .NET, Visual C#,

B Visual J# n Turbo Delphi

1. Pasmectuth Ha ¢opme (puc. 4.20):

s 1711 BBOJA 3HAYEHUH apryMeHTOB QYHKINHN NBA TEKCTOBBIX
noaa TextBoxl M TextBoxZ (Editl m Edit2 B Turbo
Delphi);

* 17ifg BLIBOAA 3HaveHUs PYyHKIUM Hasnuchk Labell;

* oIsi co3zgaHusa obpaborymka CcoOGLITHA KHONMKY Buttoni.

vg| Cosnanue nporpaMMHOro Kofa Ha A3piKe
= nporpammupoBanusa Visual Basic .NET

2. Cozgarh KOJ BBI3bIBAEMON (DYVHKIIHA:
Function F(ByVal X, ByVal Y) As Integer
F = X * v

-

End Function

3. I/IMIIoanpOBaTL BeTBb NIPOCTPAHCTBA KMEH System.Math, Ko-
TOpas HeoOXOAMMa /[JA HCHOJb30OBAHUA MATEMATHYECKUX
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pyHKUu#, O0BABHTE HMEepPEMEHHBIe M CO3AaTh KO BBLI3BIBAIO-
uie npoueaypei-o6paboTunKa COOBITHA:
Imports System.Math

Dim X, Y As Integer

Private Sub Buttonl Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click

X = Val(TextBoxl.Text)

Y = Val(TextBox2.Text)

Labell.Text = Str(Sqrt(Pow(F (X, Y), 2) + F(X, ¥)}))
End Sub

ﬂ Coananue mporpaMmMHOrO Koza Ha A3bIKe
5 nporpammupoBanua Visual C#

2. Co3gaTs KOOI BBLI3BIBaeMOM (QyHKIUM:
public int F(int X, int Y)
{int result;
result = X * Y;
return result;
}
3. O0bABUTL IEpeMeHHLIE H CO3JAThH KO BhISLIBAIOILEH IIpoLeay-
por-o6paGorynka COGBITHA:
int X,Y;
private void buttonl Click(object sender, System.
EventArgs e)
{X = Convert.ToInt32(textBoxl.Text);

Y = Convert.ToInt32(textBoxZ.Text);
labell.Text = Convert.ToString (Math.Sqgrt (Math.
Pow (F(X,Y),2)+F(X,Y}));

}

2. CozmaTh KOA BBI3BIBaEMON (DYHKIMH:
public int F({(int X, int Y)
{int result;
result = X * Y;
return resuit;
} .
3. O6pABUTH IepeMeHHBIE U CO3JATH KOJ BBRI3BIRAIOINEH MpoIeny-
pBI-00paGoTuKnKa COOBITHUS:
int X,Y:
private void buttonl Click (Object sender, System.
EventArgs e)

CosnaHMe mpPOrpaMMHOIO KoJa Ha A3bIKe
nporpaMmmuposanua Visual J#
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{X = System.Convert.Tolnt32 (textBoxl.get Text (});
Y = System.Convert.ToInt32 (textBoxZ.get Text ()},
labell.set Text(System.Convert.ToString (System.
Math.Sgrt (System.Math.Pow (F(X, Y),2) + F(X, ¥))));
}

Co3zaHue IMporpaMMHOIrO Koja Ha A3bIKe
e nporpammuposaiusa Turbo Delphi

2. CoszaTrh KOJ BBI3BIBAEMOM TPOILIEAYDHI:
function F(X,Y:integer): int64;
begin
F o= X*Y;
end;

3. IMnoprupoBath MOAYJEL Math, KOTOpPEIH HeoOXogum AJid HC-
T0Ab30BAHMA MaTeMaTHYLCKUX GYHKINH, 00BLABATL NepeMeH-
Hble W CO3JaTh KOJ BBI3bIBAIOLIEH Npouenypbi-obpaboTumka
coOBITHA:
uses Math;

var
X, Y: integer;
procedure TForml.3uttonlClick(Sender: TObject):

begin
X := BtrToInt(Editl.Text):;
Y := StrToInt(Edit2.Text);

Labell.Caption := FloatToStr (Sqgrt (Power (F (X, Y),
2) + F(X, Y)));:
d;

en
i
= 2 3anyck mpoekra Ha aseikax Visual Basic

" a .NET, Visual C#, Visual J# u Turbo Delphi

4. 3anyCTUTh NPOEKT Ha BHIMOJTHEHNe 1 B R =l0l%
BBECTH B TEKCTOBLIe IIOJIA 3HaAYeHNd X r 2 v { 3
nepeMeHHbBIX (Haupumep, 2 u 3).

Ha wmagnucu 6Gylger BHIBefeHO BBHI-
YHCJIeHHOe J3HAYEHHe BhlpayKeHUudA 6.4807406984

(cm. puc. 4.20).

Puc. 4.20. MNpoekt
«DyHKLMSA»
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KoHTpoaLHEEIE BOIPOCHI

1. B 4eM COCTOMT pasamyye MeXIy NpoueaypamMu u GyHrmuamu?

2. MoxXeT ¢ BXOAUTE B COCTAB BRIpaAXeHud nponenypa? Oyurnnsg?

4.8. Coanare npoekT « PYHEIIEA>.

..\informatika10\...\Function\

TurboDelphi-CD J3F°

...\Projects\Function\

4.10. Utepauus u pekypcusa

Pyuxnug (MeToL B a3bIKax nporpaMmupoBanus Visual C# u
Visual J#), xoTopas obpatiaerca caMa x cebe, HA3LIBAETCA pe-
KypcuBHOM ¢yEHEuUMenr. OIHY u TY e 3a7adyy MOMKHO YacTo pe-
IINUTh ABYMSA CIIOCO0aMH: ¢ TIOMOILBIO PEKYPCHH (C KCIOJIL30BAHHEM
PEKYPCHBHON (DYHKITUHM) ¥ ¢ HOMOIILI0 UTEparuy (C HCIIOIbIOBAHH-
eM IuKaa). OIHAKO MCIIOJB30B&HUE PEKYPCHH [I03BOJIAET IKOHO-
MATb ONEPATHBHYIO IAMATh KOMIILIOTEDA.

Briuncnenue ¢daxTopuasa 4mcia — 3TO KJIACCHUECKHH NPH-
Mep, Ha KOTOPOM MOYKHO IIOKABaThb HCIOJb30BAHUE UTEPAIUH U
pexypcuy. PAaKTOPHAJ IEAOr0 TTONOKUTENBHOr0 Yucjga N — 3To
mpousseAecHue HeablXx uyucesa or I mo N, ofosmauaercs xax NI

Nl'=1x 2 x 8 x..x (N-1) x N.

IIpoerT «®Pakropuan (Mmrepauus)». Co3zars IPOEKT, B KOTO-
poM GaKTOPHMAT YMCIA BRIYMCIAETCS C ACIOJNL30BAHNEM ITHKJIA.

ByzeM BBOZHTEH ZUCJO B TEKCTOBOE [IOS€ ¥ BBRIBOZUTH WIATH
BRIYMCJIEHUA (haKTOpHAaJia STOTO YKCJIa B CIHCOK.
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—

I‘;BI Coananue rpaduueckoro HHTepdeiica nmpoexKra

Ha a3pikax Visual Basic .NET, Visual C#,

E Visual J# u Turbo Delphi

1. Pasmecturh Ha (opme (puc. 4.21):
+ TeKCTOBOe moJyie TextBoxl Anda BBOoJA 4YHCJIA;
« cnucoK ListBox1 ja/nd BbIBOAAa HIATOB BBIYUCJAEHHS (PaKTO-
pHuajia B KaueCTBe 3JeMeHTOB CIIHCKA;
« HAAUNCH [AJIA BBIBOLA IOJACHAIIIIX TEKCTOB.

Jlis BeIYUCIAEHUA (haKTOpHaia duchaa (IlepeMeHHad N) BOCIO-
Jb3yeMCs UKJIOM €O CYETYHMKOM, B KOTOPOM CUETUMK HIUKJIA (Ie-
pemeHHasd I) Oyder NpyMHHMAaTh 3HAYEHHWS OT MUHHMAaJbHOTO (1)
10 MaKCHUMAaJbHOIO (3HaueHUe mepeMeHHOH N). B Tene nukmaa 6y-
JeM LOCJIeOBATEJAbHO B KaMKIOM LIare IIUKJIA YMHOMXKATE (aKTo-
puan (mepeMeHHasl F) Ha 3HaUeHVe CUYeTYHKaA (mepeMeHHasa 1) u
BLIBOJHUTL HMX 3HAUEHUS B CIIMCOK,

Vg Co3manue NMpOrpaMMHOro KOJa Ha A3bIKE
= nporpammuposauusa Visual Basic .NET

2. O0BpABUTH NepeMeHHbIe, INEJYKOM IIO0 TEKCTOBOMY IIOJIO CO-
37aTh 3arOTOBKY IpoLeAypbI-00paboTunka coObITHA M BBECTH
IporpaMMHBII KOJ:

Dim N, I As Byte, F As Long

Private Sub TextBoxl TextChanged (ByVal sender As
System.Object, ByVal e As System.EventArgs)
Handles TextBoxl.TextChanged
ListBoxl.Items.Clear ()

N = Val(TextBoxl.Text)

F =1

For I = 1 To N

F =F * I

ListBoxl.Items.Add(Str(I) & "! =" & Str(F))
Next I

End Sub

=

= {E

o 3anyck mpoekra Ha fA3bIKax Visual Basic
B .NET, Visual C#, Visual J# u Turbo Delphi

3. 3anycTUTH NPOEKT Ha BBHITIOJHEHME M BBECTH B TEKCTOBOE rnoJje
uncno (Hampumep, 20).
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B cnucke 6yAYT BhIBeZeHbI IIark BbIUMCIeHHA (axTOopuana
BBeJeHHOro uucaa (cm. puc. 4.21).

=2
3=
=24
51520
6l = 720
71 - 5046
81 = 40320
9! = 362660
1C = 3628800
o4 131 = 3936800
121 = 479001600
131 = 6227020809
141 = 87178281230
151 = 1307674368000
181 = 20922763888C00
8 17! = 355687428036000
¥ 181 = 8402373705728030
4 191 = 121645100406832000
g 20 = 2432802008178640000

Puc. 4.21. TpoekT «PakTopuan (ntepauyms)»

IIpoexT ¢«Daxropuan (pexypcusa)». Co3gars OpoeKkT, B KOTO-
poM daKropHas UHCIA BLIYUCIASIETCS C HCIONbL30BAHWEM PeKyp-
CHUBHOM (GQYHKIHH.

By;::eM BBOOAUTH YHUCJIO B TEKCTOBOE IIOJI€E U BBLIBOAUTL IIaruv
BRIUHCIeHHs (aKTOpHaJa STOro0 4Yuc/jia B CIIHCOK.

‘f" ; l 'ﬂ Co3nanue rpadguueckoro uHTepdeiica npoexra

Ha a3bikax Visual Basic .NET, Visual C#,

M E Visual J# u Turbo Delphi

1. PaamecTuTh Ha Qopme (puc. 4.22):
e« TeKCcTOBOE MOJIEe Edit]l ANA BBOJA YHNCJTA;
» CIIHCOK L1stBox1 AJid BLIBOAA IUATOB BEIUKCJAEHHUA QaKTO-
puana B KadecTBe 3JeMeHTOB CIMACKA;
* HAAMHUCH AJA BLIBoAA MOACHHAIOMIMX TEKCTOB.
dopmyny ANA BLIYMCAEHHUA (aKTOpHAla MOMHO 3amucarb
crenypinum obpas3om:
N!' = N x (N-1) x (N-2) x.x 2 x 1 = N x (N-1)!
CienoBaresbHO, Gaxkropual umciaa N! paBeH IMPOU3BEIEHHIO
yucsa N Ha daxropuan yucaa (N—1)!. B cBoro ouepeds, haKTOPH-
an uncia (N—-1)! — 310 npoussegenue uncna N—1 Ha parTopran
ypcaa (N-2)! u 7. &.
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TaxuM 06pa3oM, ecau BeIYHUCIeHUe dakTopHuana yuciaa N! pe-
AMIM30BaTh KAk MYHKIIHIO, TO B Tese 3TOH GYHKIMHN NOLKEH OBITE
pBI30B DYHKIIMHK BRIYKUCIeHUA (pakTopuaina ynciaa (N-1)I, 1. e. mo-
JyYAM PEKYPCUBHYI0 (QYHKIIUIO, TaK KaK OHA BHISHIBAET CaMa
ceb4.

TN Co3gaHue NMpPOrpaMMHOTO Koda HA A3BIKe
w nporpammuposanusa Turbo Delphi

Ilns BEIYMCAEHUA (aKTOpHala 4HUCaa CO3AALUM DEeKyDCUB-
myio pyHEKNMIO Factorial (N: byte), apryMeHTOM KOTOpPOH# fB-
nsercda yncao N, B zaBucuMocTH OT 3HAUEHKS YMCJIA N € MCIIOJIB30-
BaHHeM omeparopa BersieHusi if..then.else OyieM BBIYHCIAATD
suauenne GyHrnuu. Ecan QyHKINA BRISBIBAETCA C apryMeHTOM,
paBHBIM 1, To OHa BO3BpalaeT 3HayeHHe 1, B IPDOTUBHOM ciydae
oHa ofpaljaerca K caMoil cefe W Bo3BpailiaeT MIPOu3BeeHNIE
N*Factorial (N-1).

2. Co3aTh PEKYPCUBHYIO QYHKIIUIO, PEAaNu3yIOIIYIO BEIUHACIEHUE
daxKTopuana:
function Factorial (N:byte): inté4;
begin
if N = 1
then Factorial := 1
else Factorial := N*Factorial (N-1);
end;

g BbIBOJA INAroB BEIYUCAEHUSA (haKTOPHATIA BOCIIOAbL3YeMCs
IIMKJOM CO CUETUMKOM, B KOTOPOM CUETUYMK IUKJA ([1epeMeHHAA
I) Oymer NIpMHAMATEL 3HAYEHMS OT MUHHMaabHOro (1) mo makcu-
MaJbLHOrO (3HaYeHHe mepeMeHHOH N). B Tenme nmukia 6ygem BBI3HI-
BaTh PEKYPCUBHYIO QYHKIMIO, BRIYUCAAMIYIO HGAaKTOPHAN, 1 BbI-
BOAUTL 3HAYEHUA CYETUMKA UUKIA U QYHKIUYA B CIUCOK.

3. O6baBuTL NepEeMeHHbe, IIETYKOM II0 TEKCTOBOMY IIOJIIO CO-
30aTh 3arOTOBKY NIPOIEIYPLI-00pa6oTUMKA COOBLITHA U BBECTH
HOpOTpaMMHBIH KOXI:

var
I: byte;
N: byte;

Procedure TForml.EditlChange(Sender: TObject);
begin

N := StrToInt(Editl.Text);
ListBoxl.Items.Clear;

For I := 1 To N Do
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begin

ListBoxl.Items.Add(IntToStr(I) + '! ="' +
IntToStr(Factorial (I))):

end;

end;

Q @.ﬂ 3anyck mpoexra Ha s3eikax Visual Basic
@ B .NET, Visual C#, Visual J# u Turbo Delphi

4. 3anycTUTh MPOEKT HA BLITIOJHEHNE ¥ BBECTH B TEKCTOBOE IOJIE
yucao (sBanpumep, 20).
B cnucke 6yAyT BbIBemeHBI LIarM BhIYMCIeHUSA (akTopuana
BReXeHHOTO YHcaa (cM., puc. 4.22),

Wi

IR M
¢ 512120
Rt 61720
2 71=504C
#51-40320
491 -362830
101 =3628800
111=39916800
1212479001600
121=6227020800
141 =8717829120C
151 1307674368000
161 =20822789888000
171 =355687428036000
181 =6402373705728000
+4191-121645100408832000
‘P201=24329020081 76840000

Puc. 4.22. MNpoekT «PakTopran (pekypcua)»

KoHTpoabHBIE BOIIPOCHI

1. Hot{emy He yaaeTcsa B BbIH_IepaCCMOTpeHHbIX IIpoOEeKTax Ha A3bIKax O6'b-
€KTHO-OPUEHTHPOBAHHOTO NIPOrPAMMKPOBAHUSA BRIYUCANTE QaKTopual
yucna, 6oapmrero 207
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AJMTOF el

KomnsioTe§n TPAKTHKYM

Windows-CD [33~

4.9, Co3nats TpoeKT «PakTopHa (UTepaus)». p—

JDAinformatika10\...\Factorial1\
TurboDelphi-CD [

D

...\Projects\Factorial1\

4.10. CosnaTh mpoeKT «PaxTOpHaT (peKypcus)». Vs @
:§: ]

\informatika10\...\Factorial2\
TurboDelphi-CD X~

/ ...\Projects\Factorial2\

4.11. Qenerarnb!

Jexaerarel. Jlenerarsl HCIOAB3YIOTCS B cpene .NET Frame-
work nns mocrpoeHuss MexaHM3MOB oOpaborxu coOniTHil. Korma
BOZHUKAaeT coObITHe, JeseraT BbI3LIBACT COOTBETCTBYIOMINU 06pa-
00TYUK COBBITHA.

Henerar mo yMoa4aHMIO aBTOMATUYECKU CBASLIBAETCA C Of-
HuM oO0pafoTumkoM coO6pITHA. B mporpaMMHOM KoOfe S3BIKOB
.NET ato peanusyercsa mo-pazsomy. B aswixke Visual Basic .NET
HelocpeACTBEHHO B 3aroToBKe o0paboTymka coOGbITUS zdeserar
VKaseiBaeTCA mocie ciayxebuoro cioBa Handles, Hanpumep 06-
paborumx coOwlTMA Buttonl Click BHI3BLIBAETCS [HeJEraTOM
Buttonl.Click.

Henerar co6bITMA MOXXET BHI3BIBATH HECKOJBKO DA3JHAYHBIX
06paborunkos cobuiTuii. I'pynmosoit meserat obecmeumnBaer yBe-
loMIeHue «OOWH HejeraT KO MHOIMM 06paGoTHMKAM cOBBITHIH»,
T. €. II0C/IE€f0BATEIPHO BHISHIBAET HECKOJABKO 06PabOTYNKOB COOBI-
TH# M3 COUCK& BBLI3OBA.



258 ) . Taapa 4

O6paboTuux cOOBITHIT MOX¢eT BBLI3BIBATBHCA AeJeraTaMy pas-
JIMUIHBIX COOBITHH, T. e. ofeclieUNBAETCHA VBeIOMJEHHe «MHOTIHe
generaTel K ofHOMY o6paGoruuky colwiTHsa». B 3ToM cayuae
CBS3b MEXKJY JeJeraTaMy u o6paboTumraMu coOuITHH ycTaHaABIN-
BaeTcHA IporpammucToM BpyuHylo. Hanmpumep, coObITHEe, BO3HHU-
Kalolllee [IPpH HAXKATUM KHONKH, M cOObITHe, BOZHHKAIOLIEE HNPH
HIeJYKe II0 KOMAaHJe MeHI0, MOI'yT NCHONB30BaTh JeJIeraThl, KOTO-
phble 3aTeM BBI3OBYT OAMH K TOT ke 00paboTunk coObBITUH ANA OOHU-
HAKOBOM OGpabOTKM 3THIX PA3HBIX COOBITHIA.

Heneratel ncnonbayreda B cpede .NET Framework ana smni-
30Ba Iponeayp-o6paboryuxos coOsITR. MexaHuU3M JeicTBUSA Je-
JIETATOB CJAENYIOIINAHA: coOLITUEe — CO3LaHNe Leljlerarta CoGbITHA —
BBI3OB IIPOIEAypP-006paGoTYNKOB COOBITHIA.

IIo yMonuaHuIio cobBITHE CO3JAET «CBOH» AeJeTraT, KOTOPBIK
aBTOMATHYECKH BBI3BIBAET «CBOH» 00paboruuk coObiTusi. Hanpu-
Mep, MLIeNYOK IO KHOMKe Buttonl ¢OOTBETCTBYET COGBITHIO
Click, xoTopoe co3gaer geserar Buttonl.Click, BEI3BIBAIOIIUH
npoueaypy-o6paboTunk cobwrTmit Buttonl Click.

IIpu cosgaruy nOpolenyphl-00paboTunka coObiTHA (MeTOxRA)
JejeraT aBTOMATHYECKH 3aIlMCLIBAETCS:

e Ha A3bIke Visual Basic .NET B cTrpoke MMEHH NpOLELYPHI

IOCJIe KJII04YeBOro crosa Handles (aHria. «yIpaBiadeMBbIi»);

e Ha aAspikax Visual C# u Visual J# B pasgene mporpaMm-

HOro koga Windows Form Designer generated code,
nocje KJAKOUYeBOro caoBa this (auHris. «3toTs).

HAawik Visual Basic .NET:

Private Sub Buttonl Click(ByVal sender As
System.Object, ByVal e As System.EventArgs)
Handles Buttonl.Click

H3bik Visual C#:
this.buttonl.Click += new System.
EventHandler (this.buttonl_Click);

fsbik Visual J#:
this.buttonl.add Click({new System.
EverntHandier (this.buttonl Click));

IIpoext «/lemerarni». CO30aTh IPOEKT, B KOTOPOM OAMH jJeJje-
raT BbI3bIBaeT OBa 00paboTuuka coObITHH, a 06paboTunK cOOBITHA
BLISHIBACTCA TPEMA DASHBIMHE JeseraTamu. Jleseratsl coOGBITHH
«IIEeJIYOK 10 KHOIKE», <«IeJYOK II0 IYHKTY MEHIO» MU «IIel4YOK
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110 KHOIKE Ha TMaHeJu WHCTDYMEHTOB» BBI3LIBAIOT ABA obpaborun-
xa COOBITHH «HM3MEHEeHNe TEKCTa», KOTOPhle IO YMOJIYAHMIO CO-
31al0TCA AJIA CIMCKA M TEeKCTOBOTO MOJIS CO CIIUCKOM. B pesynsbta-
re rocjie IeTYKa [I0 KHONKe, IIYHKTY MEHIO M KHOIIKe Ha MaHeau
AHCTPYMEHTOB JIOJKEeH BBIBOAUTBCsA TeKCT «CobblTHE NIpOMIOLI-
o» B KAUeCcTBe dJIEMEHTA CIMCKA B IIOJE CINCKA M B TEKCTOBOM
qoJie CO CITMCKOM.

@ Coszanue rpadguueckoro nurepdeiica NnpoeKTa

Ha s3eikax Visual Basic .NET, Visual C#
u Visual J#

1. PasmecTuTh Ha ¢dopme (puc. 4.23):

o CTINCOK ListBoxl ¥ moJie ¢o CIIMCKOM ComboBox1 AJA BHI-
Boja Tekcra «CoObITHe MPOM3OIILIO» B KaueCTBE 3JIEMEHTOB
CIIHACKA;

+ KHOIIKY Buttonl, MeHIO Menulteml ¥ maHeJlb MHCTPYMEH-
TOB ToolBarl /sl cO3JaHUA ejeraTtop CoOBITHI.

[IlesyxoM O CIUCKY CO3JaTh 3aTOTOBKY IO YMOJIYaHUIO 006-

paborunka cobbiTus ListBoxl SelectedIndexChanged.

IITenyxoM IO TEKCTOBOMY IIOJIO CO CIIMCKOM CO3JaTh 3aroTOB-

Ky 110 yMon4aHui o6paboTurka cob6bITHs ComboBoxl Selec-
tedIndexChanged.

BeegemM koA 00pabGOTYMKOB COOBITHIT, KOTOPBIA BEIBOLHUT
TeKcT «CoOpITHE IIPOM3OILIO» B KadecTBe 3JIeMEHTa CINCKa B
MoJle COUCKA W B TEKCTOBOE TIOAE CO CIUCKOM.

B sizpike Visual Basic .NET nenerarsi BBogsiTCA HETOCpPeICT-
BeHHO B 3ar'OTOBKH 06PaGOTUYMKOB cOOBITHII. A 3TOro Iocie
KJHyeBoro ciaosa Handles HeoOX0ZMMO BBeCTH fAejeraThl COOBI-
THH «IeqYoK Mo KHomKe» Buttonl.Click, «lea40OK II0 MYHKTY
MeHo» Menulteml.Click B «IIIeJUOK II0 KHOIIKe Ha MaHedau UH-
CTpyMeHTOB» ToolBarl.Click.

@ Vg CosgaHMe TIPOTPAMMHOrO KOAa
= npouexyp-o6paboTINKOB COOBITMH H JejleraToB
Ha A3bIKe mporpammupoBanus Visual Basic .NET

2. Private Sub ListBoxl SelectedIndexChanged (ByVal
sender As System.Object, ByVal e As System. Even-
tArgs) Handles Buttonl.Click, Menulteml.Click,
ToolBarl.Click
ListRoxl.Items.Add ("CoBuTre npomszcmnc”)

End Sub
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Private Sub ComboBoxl SelectedIndexChanged (ByVal
sender As System.Object, ByVal e As System. Even-
tArgs) Handles Buttonl.Click, MenulIteml.Click,
ToolBarl.Click

ComboBoxl.Items.Add ("CoBurue npousowso”)

End Sub

B sianikax Visual C# u Visual J# geseraTsl BBOOATCS B pas-
JeJe IPOTpaMMHOI0 KoZa Windows Form Designer generated
B 06J1aCTH ONMCAHNA COOTBETCTBYIOIEr0 3JIEMEHTA YIIPaBJIEeHUA.

-ﬁ CoszpaHue fejieraToB Ha f3bIKe NPOrpaMMMpPOBaHMA
] Visual C#

2. BeecTn generaTsl coOBITHA «WIEJYOK II0 KHONKe» buttonl.
Click ana obpaboTumxoB cobelTmit listBoxl Selected
IndexChanged m comboBoxl SelectedIndexChanged:
this.buttonl.Click += new System.EventHandler
(this.listBoxl SelectedIndexChanged);
this.buttonl.Click += new System.EventHandler
(this.comboBoxl SelectedIndexChanged) ;

3. BecTu [gmeneraThl AaA  COOBITHA  «IIeJYOK IO IIYHKTY
MeHI0» menultemll.Click jguaa o6GpaGOTYMKOB COOBITHI
listboxl SelectedIndexChanged m comboBoxl Selected-
IndexChanged:

this.menulteml.Click += new System.EventHandler
(this.listBoxl_ SelectedIndexChanged) ;
this.menulteml.Click += new

System.EventHandler (this.comboBox1l
SelectedIndexChanged) ;

mussd  Co3gaHue JAelleraTOB HAa fI3bIKe IIPOrpaMMMPOBaHMA

Y Visual J#

2. B paspene mporpaMmHOre kojga Windows Form Designer
generated code BBecTH JeseraThbl COOBLITHSA <«IEJYOK IO
KHOIKe» buttonl.Click ama o6paboOTYNKOB COORITHHM 1ist—
Boxl SelectedIndexChanged m comboBoxl = Selecte-
dIndexChanged:

this.buttonl.add Click(new System.EventHandler
(this.listBoxl SelectedIndexChanged));
this.buttonl.add Click{new System.EventHandler
(this.comboBoxl_SelectedIndexChanged));

3. BeecTu meneraThl AJIS COBBITHS <«INEMUYOK II0 IYHKTY MEHIO»
menultemll.add Click:
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this.menulteml.add Click(new System.EventHandler
(this.listBoxl_ SelectedIndexChanged));
this.menulteml.add Click(new System.EventHandler
(this.comboBoxl SelectedIndexChanged));

NET, Visual C# u Visual J#

@ 'M 3anyck mpoekTa Ha sa3blkax Visual Basic

4. 3amycTUTH IPOEKT Ha BhINoNHeHue  [JEJIETETNIgeewme  _1oix
U INeJKHYTh IO KHONKe, IYHKTy .M :
MeHIO U KHOIKe NaHead WHCTPY- ﬁa_'

MEHTOB. CoGbmue npowsowno lm ]
B coucke ¥ mose co cnuckom Oy- Cotare M0Ou0UT0 g rpovsatn
AyT BhIBeZEHH TeKCThl «CobbiTHe £ mpauaoure

Cobmyie npovagusio
 Buton I

Puc. 4.23. MNpoekT
«Jlenerarui»

mpousouio» (cM. puc. 4.23).

KoHTpOJIbHEIE BOIIPOCHI

1. MoxxeT 11 OAMH U TOT Xe AeJIeraT BEI3LIBATh PA3JIHUHBIE 06PabOTUUKH

cobeITU? MOXKET JIM OJMH 1 TOT Ke 00paboTUNK COOBITHS BBISEIBATHCHA
pPasnuuyHBIMHU feJsieraraMu?

S T GRS

H

Komnmo're@mﬁ PAKTHKYM

o
B
ST

Windows-CD 1%~

FE &2

..\informatika10\...\Delegate\

4.11. Coanats npoekT «JleeraTri».
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4.12. AnroputMmbl nepesoaa yncen
W X KoOUpoBaHWe Ha A3bikax 06bEKTHO-
OPUNEHTUPOBAHHOINO NPOrpaMMunpoBaHnsa

4.12.1. AnroputmMm nepeBoaa Lenbix yucen

2.8.1. NepeBopn, uenbix HUCEN U3 [ECATAHHONR CUCTEMbBI
B OBOWUYHYID, BOCBMEPUYHYKD W LIECTHAALATEPUHHYIO

AnroputM mosBosisgeT (GopManIv30BaTh DeIleHHe 3afadun. 3a-
OUCHh QJITOPUTMA AOJIKHA NPOM3BOAUTHLCA HA fA3BIKE, ITOHATHOM
ucnonauTeno. Ecau ucmosHuTeNeM ajropuTMa ABJASETCH 4eJsIO-
BEK, TO aJrOPUTM MOKeT OBIThL 3aTHCAH HA €CTeCTBEHHOM S3EBIKe
(pycCcKOM, aHTIJIHMICKOM, KHTANCKOM M Ap.).

Hasa Toro ¥ToOH cAEMATE ANTOPUTM GoJiee HarJaaAHBIM, YacTO
HCIONB3YIOT OJ0K-cXeMbl. Ha GlOK-cXeMe XOpPOIIO BUJHA CTDYK-
Typa ajJropuTMa, 110 KOTOPOM MCIOJHUTE IO (UeSIOBEeKY) YA0OHO
OTCJIEXKHUBATDH IIPOLECC €T0 BHIIIOJIHEHUS.

st Toro yTobBl 3TOT aJrOPUTM MOT aBTOMATHYECKH BBIIIOJN-
HUTDH UCIIOJHUTENb KOMIILIOTED, OH ZOJI)KeH ObITh 3allMCAH Ha IIO-
HATHOM JAJISL STOTO HCIIOJHUTENSA A3BIKE, T. €. HA A3BIKE IIPOrpaM-
MHUDOBAHUS.

Peanusyem anropuTMBI mepeBofa YHUCEA N3 HECATHYHOH B
OBOWYHYK), BOCBMEDHUHYI0 M IIECTHAALIATEPHUHYIO CUCTEMEI
cuucieHuss B GopMe NpPOeKTa Ha A3RIKAX O00BEKTHO-OPUEHTHPO-
BaHHOIO nporpamMmupoBaHus. IlocienoBaTeabHO 3alUIIEM 3TH
ajNropuTMbLI Ha €CTECTBEHHOM f3bIKE, B (popMe OJIOK-CXEMBI K Ha
f3BIKAX MIPOTPaMMUPOBAHUA.

IIpoexT «IlepeBoa meapix uynces». Co3gaTh MIPOEKT, Peaiugy-
IOV MepeBOJ LEJBIX OECATUYHBLIX YHCEJ B ABOMUYHYIO, BOChMe-
PMYHYIO M ILIECTHAZLATEPUYHYIO CHCTE€MBI CUMCJIEHHUA.

PE‘VB; l Cozpanme rpatguyeckoro mHTEepdeiica mpoexra

Ha aspikax Visual Basic .NET, Visual C#,

@ D Visual J# u Turbo Delphi

1. PasmecTurs Ha ¢opme (puc. 4.27):
® TEKCTOBOe noJje TextBox1 AJnd BBOLA LieJIOr0 YHCJA B JecH-
TUYHOM CHCTeMe CUYWCJIEHNSA!
e Haanuck Labell ajas BeIBOAA 1LeJIOIO ABOMYHOIO YHCJA,
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e HaANwWCh Label?2 A/dA BHIBOZA IEJIOT0 BOCBMEPHYHOI'O YUCIA;

e Haanuck Label3 aysA BBIBOZA LIEJIOrO IIECTHAALATEPUYHOIO
qycaa;

e KHOIKY Buttonl ans cosganus o6paboTumuxa cobbiTHA, pe-
AJIM3YIONIero I1epPeBOJ IIeJIbIX HHUCe] B ABOMYHYIO CHCTEMY
CYUCJIeHUS;

e KHOIKY ButtonZ2 mas cosnaHusa obpaborumka cobeITd, pe-
ATU3YIOLIEro IepeBO LeJblX YHUces B BOCHBMEPHYHYIO CHC-
TEeMy CUMCJIEHUd;

e KHOMKY Button3 muda cosgaHus obpaboTurka cCoOBITHSA, pe-
aJIN3YIOUIEro TIePeBO/ IENBIX YKces B IIECTHAAATEPUUHYIO
CHCTEMY CYUCIIEHUA.

2. Caenars rpadbuyeckuil uaTepdeiic HGojlee MPUBIEKATENIBLHEIM.
IMpucBouTh 37eMeHTaM yIpaBJeHUs HOBble 3HAUCHUSA CBOMICTB
¢ OOMOUIBbI Auaaocrosoro oxua Ceocilcmaa.

Anropur™M TIepeBOAA UEJBIX TECATHYHBIX UMCEN B TBOUUHYIO
cHCTEMY CUMCJIEHHA Ha eCTeCTBEeHHOM A3BIKE:
1) BpecTu ZECATHYHOE IIEJI0€ HUCIO.
2) B nukie ¢ npegycioBHEM, MOKa HCXOOHOe I[eJoe AeCATUYHOE
YHCJI0 WK 1e0e YacTHoe 6oabIie (O, BBIMOIHUTE BEIYHCIEHNS !
2.1) BeIUHCANTE OCTATOK OT AeJeHMs MCXOAHOIO HeJoTo Aecd-
TAYHOPO YMCJA MM IIEJOT0 YacTHOI'0 Ha OCHOBaHME HO-
poil cucreMbl (Ha 2).

2.2) BuIDOJHUTE LEJOYHCJIeHHOe JeJleHde eJIoT0 AeCATHYHO-
0 YHACJIA UM ILIeJOT0 YACTHOI'O Ha OCHOBAHHE HOBOH cuc-
Tembl (Ha 2).

2.3) 3ampcaTs IOMYUYeHHBIH OCTATOK OT HeJeHUS CJIeBa OT ABO-
MYHOrO YUciaa (0CTaTKH, 3aMNCaHHELIE B OOPATHOM IOPAL-
Ke, o0pasyioT JABOMYHOE YUCJO).

3) BelBecTu ABOMYHOE IIeJIOE UHCJIO.

AJIropHTM mepeBRola MeNbIX AeCATHYHBHIX YHCe] B JBOUYHYIO
CHcTeMy cumciaeHusa B (popMe GJIOK-cXeMbl (C MCIIOJb30BAHMEM
A3sika Visual Basic .NET). IIporpamMmmusiii Kox yao0uee 3amuchl-
BaTb HA TOM A3BIKE NPOTPAMMUPOBAHNA, Ha KOTOPOM OyAET KOAMpO-
BATBhCA QJITOPUTM [JIfl €r0 BBINIOJIHEHNA Ha KoMIbloTepe (puc. 4.24).

Konuposanue anaropurma Ha A3bIKe NPOrpaMMMDOBAHUA
Visual Basic .NET. AnropuTM, 3aluMcaHHbIi HA €CTECTBEHHOM
A3bIke u u300paKeHHEIH B BHAe GJIOK-CXEeMEI, pacCUUTaH Ha HC-
IOMHUTens uesoBeka. [na ToOro 4YTobbl AJFOPUTM MCIIOJHUI
KOMmbioTep, OH AOMkeH OBITH 3aKOAMPOBAH Ha S3LIKE IIPOrpaM-
MUpoBanus.
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Dim N, R As Integer
Dim Bin As String

Ha4yaJjo

N = Val (TextBoxl.Text)

»-
Y

r

True N > 0 False
A
R = N Med 2 Labell.Text = Bin
N = N \2

Bin = CStr(R) + Bin

Puc. 4.24. Bnok-cxemMa anropMTMa NepeBoaa LUEenbix AECATUUHbIX YACEN
B ABOWHHYIO CUCTEMY CHUCTEHUS

Kopupopanne ajropuTMa CYIIECTBEHHO YIPOCTHTCH, €CJIH
HUCNOJb30BATL 3AMMCAHHBEIN Ha €CTECTBEHHOM S3LIKE QJITOPHTM B
KadecTBe KOMMEHTADHER B IporpaMmMe. KOMMeHTapnu He UCIOJIb-
3YIOTCA KOMIIBIOTEDOM, TAK KaK He KOMIOUAMDYIOTCA BMECTe C
nporpaMmoit 1 He BeInoOJIHA(OTCA. OJHAKO KOMMEHTapHU CYIIecT-
BeHHO 00/ier4aloT MOHMMAaHWE X044 BBIIIOJHEHUA MIPOrpaMMEl Ye-
JIOBEKOM.

AnropuT™M Ha €CTeCTBEHHOM #A3BIKE MOMKHO CKOIHPOBATH U
BCTABHTL B IIPOI'pPaMMYy, MOMECTHUB COOTBETCTBYIOIIHN CHMBOJ B
Hayaje Ka)kJ0oi CTPOKY aATOPUTMa, YTODBI IPeBpPATUTE €€ B KOM-
MeHTapHuii. 3aTeM IpOorpaMMHLINA KOJA Ha A3bIKe IIPOrpaMMHUDOBA-
HEA M3 GIOK-cXeMBl MOJKHO PA3MECTHUTDH IO KasKAON CTPOKOH
KOMMEHTapusd, ¥ HOJYUYUTCA IporpaMMa, KOTopasd yiKe JOKYMeH-
THPOBAHA.

B ssnixe mporpammuposahusa Visual Basic .NET komMeH-
TApUil B CTPOKE HAYMHAETCA C CHMBOJA AamocTpod « ».
B sawikax nporpammupoBanmsa Turbo Delphi, Visual C# u
Visual J# cTpoku KOMMEHTAPUS HAYMHAIOTCA C JBYX CHM-
BOJIOB KOCOH 4YepThL «//».
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mﬁ i

3.

Co3ganue 06paboTuMKa COOBITHA, PeaIM3yIOMIEro

-VB nepesoa 1eJdbIX MECATHUYHBIX YHCEJ B ABOHUYHYIO

CHCTeMY CUMCJIEHHS, HA A3BIKE TPOTPaMMHPOBAHUSA
Visual Basic .NET

OOBLABUTL MTEPEeMEHHEIE:

Dim N As Integer 'mecATHMYHOE YMCJIO

Dim R As Integer 'ocTaTox OT HAEJTEHMS MCXOLHOIO
'HeﬂOI”O OeCATHMYHOI'O YMcJja piiM LeJIO'O YaCcTHOI'O HAa
'OCHOBAHME HOBOM CHCTEME

Dim Bin As String 'gBomuyHOEe uYMCIIO B CTPOKOBOM
"dopme

CosgaThk 00paboTuMK cOOBITHSA:

Private Sub Buttonl Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click

']1.BBeCcTM HOecaTHYHOE LeJIO€ YWHCJIO M IOpyIrue
'HagallbHEE 3HAUSHMS

N = Val (TextBoxl.Text)

Labell.Text = ""

Bin - nn

'2.B LuKJE C HOPeIyCJIOBMEeM, M[OKd MCXOOHOoe Lesoe
'necaTUYHOE YMCJIIO WM Lejloe yacTHoe Bonsme 0,
'BRIMOJTHUTE BEYMCIICHMA.

Do While N > 0

'2.l.BbI7:II/ICJ'U4Tb oCcCTaTOK OT HEeJICHMA MCXOIDHOITO
'Henoro HecATHMYHOI'C YMCAda MM LeJor'eo YacTHOI'O HAa
'ocHOBaHMEe HOBOM CHCTEeMEl (Ha 2).

R = N Mod 2

'2.2.BRNOAHUTE LEJOYMCACHHOE [OeJIeHMe [esoro
'HecsSTHUYHOIG uwMcCa MaAM LEeJor0 YacTHOTO Ha
'ocHoBaHMe HOBOI CcucTeMsl (Ha 2).

N = N \ 2

'2.3. Bamucarb IONYYEHHEI! OCTATOK OT OeaCHMS
‘crreBa OT OBOMYHOIO wmcla (OCTATKM, BAlMCAHHEE R
'oBpaTHOM mopsAKe, o6pasylT IOBOMYHOE YCHO) .
'Bin = CStr(R) + Bin

Loop
'3.BrBECTM [OBOMYHOE NEJOe YUCIIO

Labell.Text = Bin
End sub
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Co3pnanue oOpadoTunka colObiTUA,
peaaH3yIomero mepeBo] HedblX AeCITHYHBIX
yKcen B ABONUHYIO CHCTEMY CUMCJIEHMS,

Ha s3bIKe nporpammupoBaausa Turbo Delphi

3. O6bABHUTL HMepeMeHHLIE!
var
N, R: integer;
Bin: string;

4, Coanars 06paGoOTYMK COORITHA:
procedure TForml.ButtonlClick(Sender: TObject):

begin

N := StrTolnt(Editl.Text);
Labell.Caption := '';

Bin := ' ';

while N > 0 Do

begin

R := N mod 2;

N := N div 2;

Bin := FloatToStr(R) + Bin;
end;

Labell.Caption := Bin;
end;

AjnropuTM mepeBOjla LEJABIX JeCATHUHBIX uMceJ B BOCbMe-

PHYHYI0 CHCTEMY CYHCJIEHUS HA €CTECTBEHHOM HA3bIKe:

1) BeecTu mecaTHYHOE IeJI0e YUCHO.

2) B nuxse ¢ npeayciosyeM, IOKa HCXOZHOE HeJoe AeCATHIHOP
YHCJI0O AN [ejoe yacTHoe 6onbiue (O, BRIIOJIHUTH BBIYUCJIE-
HUA:

2.1) BeruucanTh OCTATOK OT JeJIeHHSA MCXOJHOTO IIeJIoro Jecd-
THYHOI'O YHKCJIa NAM I[eJIOro 4acTHOrO HA OCHOBAHHE HO-
BoH cucrembl (Ha 8).

2.2) BLINONHATHL LETOYUCIEHHOe AejieHue IIeJ0or0 AeCATHYHO-
IO YHCIa WK HeJIOro 4acTHOTO HAa OCHOBaHUe HOBOMH cHC-
TeMbl (Ha 8). :

2.3) 3amucaTh MONYYeHHBIH OCTATOK OT NeNIeHUs CJeBa OT BO-
CbMEPHUHOro umcsaa (OCTAaTKM, 3amHCaHHBIE B 00paTHOM
nopanxe, ob6pasyoT BOCBMEPHYHOE YHCJO).

3) BhIBeCTH BOCEMEPHUYHOE IIeJI0€ UHUCTO.



AJTOPHTMH3ALHNS H OCHOBBL 00'beKTHO-OPHMEeHTHPOBAHHOTO IPOrpaMMMpoBanna 267

AJII‘OPKTM nepeBoga HeJabIxX AECATHYHLIX YUHceJd B BOChMe-

pHYHYIO CHCTeMY CUUCIeHHA B (hopMe G0K-cXemsl (C MCIIOAB30-
panueM s3bika Visual C#) (pue. 4.25):

int N, R;
string Oct;

N = Convert.ToInt32{textBoxi .TexM

R=N% 8; label2.Text=0ct;

N = Convert.ToInt32(N/8);
Oct = Convert.ToString{(R)+ Oct;
T Koxerr

Puc. 4.25. Bnok-cxéma anroputMma nepeBoa Lenblix AeCATUYHbBIX Yucen

8 BOCbMEPU4YHYIO CUCTEMY CHUCNEeHna

Cospanue o6paGoTuura COOBITHA, peajM3yIOLIEro

'ﬂ HepeBol LEeJbiX TeCATHYHBIX YHCe]
=]

3.

B BOCHMEPHUYHYIO CHCTEMY CUMCJeHHd,
Ha A3bIKe Nporpammuposanua Visual C#

O0naBuTh mepeMeHHBIE:

int N; //gecsTuyHoe umcyio

int R; //ocTaTok ©T gQesi@HMS MCXOOHOIO LeJIoro
//AECATHYHOIO YWUCAA MM LeJoro YacTHOIO

//Ha OCHOBaHWMEe HOBOM CUCTEME

string Oct; //BOCbMepWYHOE UYMCIO B CTPOKOBOH
// dopme

CosnaTte 06paboTYMK CcOBBITHSA:

private void buttorn2 Click(object sender, System.
EventArgs e)

{//1.BecTtn necaTuyHoe NEJIOE YUCIO u ApPyIue
//HadanbHble HAHHEE.

N = Convert.TolInt32 (textBoxl.Text);

label2.Text = "";

Oct = ",
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//2.B LUMKJIe C HOPenycjoBMeM, NOKa MHNCXOOHOe LeJoe
//OecsaTuyHOe 4McsIOo MM Lejoe JdacTHoe Gogbue 0,
//BRIIONHUTE BEYWUCICHNA !

while (N > 0)

{//2.1. BHYMCAMTE OCTATOK OT OEJACHUS MCXOIHOT'O
//Uenoro OecATHYHODO YHCJa WAM LeJsoro dYacTHOI'O
//Ha OCHOBaHMEe HOBOM CHCTEME (Ha 8).

R = N % 8;

//2.2. BBITOAHUTE LEJTOYMCIICHHOE HOeJIeHMe LeJoro
//OeCATUYHOrO uMciaa WM HeJIor'o YAaCTHOI'O Ha
//OCHOBaHME HOBOII cHcTeMsl (Ha §8).

N = Convert.ToInt32(N/8);

//2.3. BanmcaTs HOOJYYEHHBIT OCTATOK OT JOEJIeHMS
//crieBa oT OBOMYHOI'O 4McAa (OCTaTKM, 3alMCaHHEE
//B oBparTHoM mnopanke, o6pas’ylwT BOCEMEDPHUIHOES
//urciio) .

Oct = Convert.ToString(R)+ Oct;

}

//3.BrBeCTM BOCEMEPHUHOE LIQJIOe YHCHO.
label2.Text = 0Oct;

}

AJroputM mepeBoAa UeNbIX MECATHYHBIX YMCe] B INeCTHAM-

LATePUYHYI0 CHCTEMY CUHCJIE€HUA HAa eCTeCTBEHHOM fA3BIKE:

1) BrecTu gecATHYHOE IIeJI0€ YHCJIIO.

2) B nukJie ¢ npeaycioBueM, IIOKa HCXOAHOE Ilejloe AeCATHYHOE
YHUCJ0 WJIH Ienoe yacTHoe Ooabnie (0, BBINOJAHUTH BRIYHCIE-
HUAA:

2.1) BelYnCJIATEL OCTATOK OT JeJeHHs HCXOAHOIO IeJIoro gecd-
THYHOrO 4HMCaa HUAK IIeJIoT0 YAaCTHOro Ha OCHOBAHHE HO-
BOi cuctemb! (Ha 16).

2.2) BernosgHUTE HEeJOUHCIEHHOe Zejle e 1181010 JeCATHYHO-
TO YHUCJIa WM 11eJIoro 4YaCTHOTO HA OCHOBaHMEe HOBOHM CHC-
Temb! (Ha 16).

2.3) BripasuTs ocTaTKU OT AejieHus ITnGpPaMH HOBOM CHCTEMBI
CUUCJIEeHN.

2.4) 3amucaTs mOMYYeHHBIM OCTATOK OT JeJIeHWSA CJeBa OT
HUIECTHAALATEPUYHOTO YKcia (OCTATKH, 3aIUCaHHEIE B 00-
PaTHOM MopAAKe, 06pas3yIoT HIeCTHAAaTePUYHOE YUCJTIO).

3) BeiBecTH 1IecTHAALATEPUYHOE 1[EJI0€ YHCJIO,
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ANTOPUTM TEPEBOAA UENBIX JEeCATUUHBLIX UMceX B HiecTHAN-
HaTepUUHYI0 CUCTeMY CUMC/IeHNA B (hopMe OJI0K-CXeMBbI (C HCHOIb-
gopasueM A3kIKa Visual J#) (puc. 4.26).

int N, R;
String Rex,H;

N = System.Conver:.ToInt32(textBoxl.get Text());

True ‘/N>OK False
v v
R=NXN% 16; 45//’/1abel3.set_Text(Hex);

System.Convert.ToInt32(N / 16);

H = System.Convert.ToString(R); y
Komern

N

L Hex = H + Hex; 1

|

Puc. 4.26. Bnok-cxema anroputma Nepesofa Lenbix ASCATUYHBIX Yucen
B WeCcTHaauaTepu4HyIO CUCTEMY CHUCNEHUA

Cosnanune o6paGoTunKa COOBITHS, pPeaJH3YHOIEero
@ nepeBO] LEJbIX TEeCATUYHBIX UHCEJ
B LIECTHAALATePHMYHYIO CHCTEMYy CUHMCJIeHMA,
Ha #A3bIKe nporpammvupoBamus Visual J#
3. O6BaBUTH NepeMeHHEIE:
int N; //mecsTuvyHOE YMCIO
int R; //ocrarTox oT OHeneHMA MCXOLHOI'O Leaoro
//OeCATUYHOTO YMCHa WM HEeJ0r0 YacTHOTO
//Ha oOcCHOBaHME HOBOI CUCTEME
String Hex; //wecTHaZUATEPUYHOE YHCJIIO
//B CcTpOKOBOM (opme
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String H; //paspsn mWecTHAOLNATEPUYHOTO YIMCJIA
//B CTPOKOBOM @Qopme

4, Coszats 06paboOTYHK COORITHS:
private void buttonl Click (Object sender, Sys-
tem. EventArgs e)
{//1.BBecTmu mecATHMYHOE LEeJIoe UYMUCJIO U OpyIme
//HavanbHEe HOAaHHEHE.
N = System.Convert.ToInt32 (textBoxl.get_Text ());
label3.set Text("");
Hex = nn; -
//2.B uyukne ¢ OpenycyoBMeM, II0Ka MCXONHOe Lesoe
//necATHYHOe YMCIIO MAM Lejgoe yacTHoe 6ojasme 0,
//BHMNOJSIHUTE BEIYUCIICHMUS !
while (N > 0)

{//2.1. BHYUMCAMTE OCTATOK OT IOEeNeHUST HUCXOIHOTO
//0enoro OecATHYHOrO YKuCiIa MWK HIeJOoI'0 YacTHOIO
//Ha OCHOBaHme HOBOM cHcTeMu (Ha 16).

R =N % 16;

//2.2. BHOOJAHMTE LEJOYMCJASHHOS OeJeHue LeJoro
//OeCATHUYHOTO YMCAa MM LeJoro YacTHOIO

//Ha OCHOBaHMe HOBOM CHUCTeMB (Ha 16).

N = System.Convert.ToInt32(N / 16);

//2.3. BREPpPasMTE OCTATKM OT IOEJICHMS Luppamu
//HOBOM CHCTEMBE CYHACIEHIS.

H = System.Convert.ToString(R):
switch (R)
{case 10:
H — HAII;
break;
case 11:
H = /an;
break;
case 12:
HE = "C",’
break;
case 13:
H — "Dlr;
break;
case 14:
H = "E",’
break;
case 15:
H = HFII;

break;
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//2.4. 3anmmcaThk HNOJAYYEHHRI OCTAaTOK OT JdeJIeHUS
//crneBa oT mecTHAaAUATEePUYHOTO Ymncaa (OCcTaTku,
//3anmMcaHHEe B OOpaTHOM popsanke, ob6pasyioT
//MeCcTHAALUaTeEPUYHOE YMCJIO) .

Hex = H + Hex;

}

//3.BRBECTM MmeCTHAOUATEPMYHOE LeJsioe YMUCJIO.
label3.set_Text (Hex);

}
3
= 3amyck nmpoekTa Ha a3bikax Visual Basic .NET,
@ 3 Visual C#, Visual J# u Turbo Delphi

5. 3anyCTUTH MPOEKT Ha BBHINMOJHEHVWE M BBECTH B TEKCTOBOE IOJE
JecATHYHOe yHucJjo (HampuMmep, 255).
[IlenxHYTHh 0 KHONKAaM, Ha HagmucHd GYAyT BbIBeAeHBl De-
3VJALTATHL [IePeBOZa, T. €. ABOMYHOE, BOCLMEDPUYHOE M IIeCT-
HajJlaTepuutoe umcia (cMm. puc. 4.27).

=101x

el IREARARR
25 P l 377

I l FF

Puc. 4.27. NpoekT «lepeBog, uenbix yucen»

Windows-CD [[35~

4.12, Cozzats npoekT «IlepeBox HesBIX YuCces». e Va ﬂ :
& &

.\informatika10\...\IntegerNumber\

TurboDelphi-CD 5~

2

...\Projects\integerNumber\
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4.12.2. AnroputM Nepesopa APoaHLIX yucen

<1 2.8.2. Nepeson ppobei M3 OECATUHHON CUCTEMbI
B ABOWMHYIO, BOCBMEPUYHYIO U LUECTHagUaATEPUYHYIO

IIpoekT «Ileperopn ppoGuBIX yucea», Co34aTh MPOEKT, Peasu-
3y nepeBoj APOOHBIX JECATHYHBIX YHCEJN B IBOMUYHYIO, BO-
CBMEDHYHYIO U IIECTHAAUATEPUYHYIO CHCTEMbl CUMCJIEHUA.

Vs

Coamanue rpaduyecroro HHTEepdeiica MPOECKTa
Ha aseikax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

1. Pasmectuts Ha dopme (puc. 4.31):
« TEKCTOBOE IToJe TextBoxl nia BBoZa ZPOOHOTO YHCJA B Je-
CATUYHOHN CUCTEeMe CUNCICHU,;

« Haguuck Labell andg BRIBOKA EPOOHOrO ABOWUHOIO UMCHA;

- Hagnuch Label? AAS BHIBOLA APOOHOTO BOCHLMEPHYHOI'O

qucsaa;
e Hangnucy Label2 AnA BbIBOZA ApPOOHOTO HIeCTHAAHATEPHH-
HOTO 4MCJIa;

¢ KHONIKY Buttonl ajada coaganus 06paboTumka. cQOBITUR, pe-
AJTU3YIOUTEro NMepeBoOr APOOHBIX YUMCes B JBOUYHYIO CUCTEMY
CUNCJIeHUA;

* KHONIKY Button2 ansa cosganus obpaboTunka cobwTHA, pe-
AJM3YIOLIero nepeBok ApPoOHBIX YHCesl B BOCBMepPHUYHYIO CHC-
TeMy CYHCJIEHUS;

KHONKY Button3 [aa co3gaHusa o6paboTyuxa cobeitus, pe-
AJMN3YIOIIero IrepeBod ApobOHBIX YHCeN B HIECTHAALIATEPHY-
HYI0 CHCTEMY CUNCJICHUS.

Caenats rpadudyeckuil mHTepdeiic Gosee NPUBIEKATEIbHLIM.
IIpucBouTh 3J1eMEHTaM YIIPaBJICHHUS HOBBIE 3HAUEHUSA CBOMCTB
¢ ImoMoulLK Auasorosoro oxHa Ceoitcméa.

N

Anropurm nepeBsoga APOGHOro MECATHYHOTO YHCIA B TBOMY-
HYI0 CMCTeMY CUMCJEHHMA HA eCTeCTBeHHOM S3BIKe:

1) Beectu necaTmunoe ApobHOE YUCJIIO.

2) B 11uKJie ¢ IpeAyeI0BHEM, TIOKA UCX0oAHAA Apobs uau ApobHAast
yacThk NMPOM3BEJEHWS He CTaHeT PaBHOI HyMwo MK He Oyzer
OOCTHUTHYTa TpebyeMasa TOYHOCTH NPEACTABJIEHUA YUCHIa, BbBI-
IOJHUTE BLIUHCACHNHA:

2.1) BhINOJHHUTL YMHOM(E€HHE [JeCATHUYHON ApobHM WIMU IOJay-
YeHHOR APOGHOW YACTH HA OCHOBAKKE HOBOY CHCTEMHI
curcyieHuss (Ha 2).
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2.2) BerqdCcnuTh APOGHYI0 YACTE NPON3BEICHUA.

2.3) 3anucarh DOAYUEHHYIO LYo 4aCTh IPOH3BEACHUs CIIpa-
Ba OT ABOWUYHOTO umcia (Ienbie YacTd MPOU3BeIeHudA, 3alll-
caHHple B NIPAMOM HOPAAKEe, ODPa3yIOT OBOUYHOE UHCJIO),

3) BoiBecTH ABOHMYHOE IpobHOe UYHCIO.

AJropuT™M nepeBoia JpoGHOIO JeCATHYHOTO YMCJIAa B ZBOMY-
HyI0 CUCTeMy CYHCICHUA B GopMe GIOK-cXeMbl (C NCIO0Ib30BaAHN-
em nabika Visual Basic .NET). IlporpaMmurii XKop yzoOHee 3amn-
CHIBATH HA TOM fA3bIKE NPOrpaMMUpPOBAHHA, HAa KOTOPOM Oymer
KOAMPOBATLCA AJCOPUTM [Js €ro BBIIOTHEHHS Ha KOMITbIOTEpe

(puc. 4.28):

Dim N, M As Single
Dim Bin As String

Hauamno

N = Val (TextBoxl.Text)

.

True @ False

M=N=*2 Abell.'rext = Labell.Text + Bi/

N =M~ Int(M)

in = Bi £xr (Int (M
Bin = Bin + CS£r (Int(M))

Puc. 4,.28. EA0K-CXEMA aNroOpUTMa Nepesona ApoDHbLIX DECATUMHBIX
41cen B ABOUYHYIO CUCTEMY CYMCIIEHNS

Kognposamne aJropurMa Ha 3H3bIKe NIPOrpaMMMpPOBAaHUSA
Visual Basic .NET. Ilpu peanusamuy BTOpPOro Iara aaropuTMa
UK ¢ HpeayCciOBAEM MOMKET MMeTh OeCKOHEUHOS UMC0 HIATOB, B
pesyaprare noaydaercda GecKoOHeUHas nepmogudeckad Apobb. Of-
HaKO IpU peau3allM{ aJropuTMa Ha KOMIBIOTEDE KOJIHYECTBO
LIaroB OrpaHU4YMBAeTCA TUIIOM IIepeMeHHOM, B KOTOPOM XPaHUTCH
APoGHAas 4acTh IPOM3BEAEHUA U KOTODad BXOAUT B IIPELYCJIOBHE.
Ecnu gpo6ras uacTh NPOM3BEIEHHMA XDPAHHUTCH B NEpeMeHHOH N,
KOTOpas mmeer THHO Single, TO ee 3HaHeHHE MOMKET XPaHHTH
7-8 3HayamuXx oUudp B AeCATUYHOIN CHCTeMe CUMCIEHUS, UTO CO-
orseTcTByer 2325 3HaUamMM nuPpPaM B IBOMYHOH cHcTeMme
CYNCIeHnA,
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Co3xanme oO6paboruMka cOOBITHA, peaJTUIYIONIEr0

@ Vg| mnepeBox APOGHBIX JECATHYHBIX YHCEA B JABOMYHYIO

3.

-

CHCTEMY CUMCJIEHHS, Ha A3bIKe IIPOrpaMMHPOBAHUS
Visual Basic .NET

O0BABUTE IEepEMEeHHBIE!

Dim N As Single ’‘necsarmyHas LOpobhb

Dim M As Single 'npowsseneHme HecATHUYHON [RpPobi
"Mty MONIYYEeHHOM APOOGHOM YacTW HA OCHOBAHME HOBOM
'CHMCTeME CUMCIIEHMS

Dim Bin As String 'gBomuHas Opo6k B CTPOKOBOM

'dopme

Coaaatrp 06paGoTumK coOBITHSA:

Private Sub Buttonl Click(ByVal sender As System.
OCbject, ByVal e As System.EventArgs) Handles
Buttonl.Click

'l1.BBecTr OeCcATHMYHOE QOpOOHOEe uMCJIO M APyIue
'HavanpHEE OaHHBE.

N = Val(TextBoxl.Text)

Labell.Text = "0."

Bin nr

'2.B UuiJIe ¢ NOpenyCciiOBMeM, [oOKa MCXOOHAS Opobb
'mnm gpobHas YacTh NPOM3BEIEHMS He CTAaHeT PABHOH
"HYJ0 MAM He 6yneT ONOCTUIHYyTa TpebyeMas TOYHOCTD
'IpenCTaABJISHUS WYMCIJI&, BBRIIOJHUTE BBEYUCIIEHMS:

Do wWhile N > 0

'2.1.BHIIOJTHUTE YMHOXEHHME NECSITMYHON IpoOM MM
'MONy4YeHHON OpoBHOM YacTHM Ha OCHOBAaHME HOBOH
'crucTeMsl cuucieHms (Ha 2).

M = N * 2

‘2.2 .BHYNCINTE ZOPOOHYKR HYAaCTs MNPOU3BEIEHMS.
N =M - Int(M)

'2.3.3anmucaTe NOJIYYEHHYR LSAyn 4acThk NPOM3IBEOEeHMUS
‘cripaBa oOT HABOMYHOTO YMCHE (HEeAwe YacTu
'npomzBeneHuss, 3aNMCAaHHEE B [PsIMOM [OPSAOKE,
'oBpasynT IOBOMYHOE YMCJIIO).

Bin = Bin + CS8tr(Int (M))

Loop
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'3.BrBecTH IOBOMYHOE OPOBHOE YMUCIO.
Labell.Text = Labell.Text + Bin
End Sub

Cozganne oOpaboTuMKa COOBITHA,

D peannayIolIero nepeBo APOOHBIX AECATHYHBIX

3.

yyces B ABOUUYHYI0 CHCTEMY CUMCICHHSA,
Ha sspike nporpammupoBaHua Turbo Delphi

O6bABUTL MepPEMeHHbIE!
var

N, M: single;

Bin: string;

Cosnars 06pabOTINK COOBITHA:
procedure TForml.ButtonlClick(Sender: TObject);

begin

N := StrToFloat(Editl.Text);
Labell.Caption := '0.%;

Bin := ' ';

while W > 0 Do

begin

M 1= N * 2;

N := Frac(M);

Bin := Bin + FloatToStr (Int{M));
end;

Labell.Caption := Labell.Caption + BRin;
end;

AJropuTm nepepoga ApoOHOro AECATHYHOIO YHCJIA B BOChMe-

PHMYHYI0O CHCTeMy CYMCIEHHS HA €CTECTBEHHOM AIBIKE:
1) Beectu pecaTUYHOEe APOOGHOE YMCIO.
2) B nukJie ¢ OpeAyCIOBHeM, IIOKa He OyZeT JOCTUTHYTO OIpele-

JIEHHO@ KOJHMYECTBO 3HAKOB BOCHMEPHYHOrO APOGHOTO YMCHA,

BBIIIOJIHNATE BBIUUCJIEHNSA:

2.1) BeImoHATL YMHOMEHHNE AeCATUYHOH ApoOH HMJIHM IOJY-
yenHot ApOOHOM YAaCTH HA OCHOBAHHE HOBOII CHCTEMBI
cuucaerns (Ha 8).

2.2) BrryucauThk ApoOHYIO YacTek IPOM3BEIeHHS,

2.3) 3anmucate MOJNYYEHHYI0O UeJNYK YacTh IIPOU3BEJeHUs
crpaBa OT BOCEMePHUYHOro uucaa (Lesble YacTH IIPOKU3Be-
OeHUsd, BAIINCAHHEIE B IPAMOM NODAAKe, 06pa3yioT BOCh-
MepHUYHOE UYHCJO).

3) BriRecTr BOCBMEDHYHOE APOGHOE UMCIO.
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AnropMT™M nmepeBoia APOGHOTO XeCATHIHOIO YHCJIAa B BOChMe-
PHYHYI0 CHCTEMY cUHCJeHuAaA B dopmMe 0/10K-cxeMBI (C HCIIOJIbL30-
BaaueMm fA3biKa Visual C#) (puc. 4.29):

float N, M;
string Oct;

Hagamno

N = Convert.ToSingle (textBoxl.Text);

M= N*8; Tabel?.Text=label?.Text + Octi—"
N =M- (int)M;
Oct=0ct + Convert.TeString((int)M);
l

Puc. 4.29. bnok-cxemMa anroputma neperona apobHbIX AECATUHHbIX
4yucen B BOCbMEPUYHYIO CUCTEMY CHUCNEHUS

KopuposaHnue anropurma Ha g3bIke NporpaMMupoBaHus Vi-
sual C#. IIpu peanmsalyy BTOPOro Iara ajJropuTMa B IMKJE C
NIPeRyCNOBHEM B KAUECTBE YCIOBUS HCIIOJB3YEM CPABHEHHE IJIH-
HBI BOCBMEPHYHOH Zpodu ¢ 3agaHHBIM uucjaoM. Lukia Oyzer Bi-
MOJHATHCSA OO TeX NOP, MOKA KOJIMUEeCTBO 3HAKOB B BOCBMEPUYHOH
gpobu He JOCTHUTHET 3aJ8HHOI'O KOJHUYEeCTBa.

Co3zamne o6padoTuMka coOBITHA,
peaau3yiouero nepeBoa APOOHBIX XeCATHYHBIX
YyuceJ B BOCBMEPHYHYI0 CHCTEMY CUYMCJIEHHA,
Ha fA3bIKe IporpamMMmupoBanus Visual C#

3. O6BbABATH NTepeMeHHBbIE:
float N; //mecarwmyHas npobb
float M; //npomsBenenme QHeCATUMYHON ILpobGM MM
//nonyd4eHHO) OpoBHOM YacTu Ha OCHOBAHME HOBOM
//CHCTeME CUMCIEHMUS
string Oct; //BocbmepuuyHas QH[poCk B CTRPOKOBOA
//dopme

4. CoazaTe 00paboOTYHK COOBITHA:
private void butten2 Click(object sender, System.
EventArgs e)



ANTOPMTMH3ALMA M OCHOBBI 0GHEKTHO-0PHEHTHPOBAHHOIO NPOrPaMMHUDPOBAHHA 277
AJrop o “f

{//1.BBecTu HeCATHUYHOE OPOBHOE dYUCIJIO M Opyrue
//Ha4danpHEEe HaHHBIE.

N = Convert.ToSingle(textBoxl.Text):
label2.Text = "0.";
Oct — IIH;

//2.B Hukae ¢ OPenyCcJoBMeM, NOKA HE MNOJIYYMM

/ /BoceMepuuHyr APODb 3amaHHOM HJIMHE, I[IPOM3BECTH
//BEYMCIICHNA ;

while (Oct.Length < 9)

{(//2.1. BHIOOMHMTE YMHOXESHME MCXONHOM NeCATUYHOH
//8pobu uaM NOJy4eHHOM Apobu Ha OCHOBAHME HOBOM
//cucreMmsl (Ha 8).

M = N * 8;

//2.2.BeuncinTsE APOSHYH YacTb NOPOMU3BENEeHMUA.
N = M - (int)M;

//2.3.8anucarTe HOJNYUYEHHYKD L&yl YacThb
//nponsBenernus CcrapasBa OT BOCBMEPMYHOI'O YWMCIA
// (uenele wacTy NPOMN3BENEHUs, BalMCAHHEE B IIDSIMOM
//nopsanke, o06pa3yloT BOCBMEDUYHOE YMCJO).

Oct = COct + Convert.ToString({(int)M);

}

//3.BRBECTHM BOCBMEPHMUHOE JPOOHOE UYMCHO.
label2.Text = label2.Text + Oct:)

}

AJroputM mepesoga APOGHOro NeCATHMYHOIO YHCIA B IIECT-
HaALATePHYHYI) CHCTeMY CYHMCICHHHA HAa €CTeCTBEHHOM H3BIKeE:
1) Beectu gecatuunoe ApobHOe umCIIO.
2) B nukge co cueTUNKOM OIIPeneJEHHOE KOJHIECTBO PA3 BLIIIOJ-

HUTH BBLIYMCJIEHWA:

2.1) BeImosIHUTE, YMHOXKEHHME AecATHYHOH APo6H muau mosay-
YeHHOM ApoOHOH YACTH Ha OCHOBaHME HOBOM CHCTEMBI
cuucaeHus (aa 16).

2.2) BrrurcauTe IpoOHYIO YaCTh IIPOM3BENEHHKA.

2.3) 3anucarts MONYHEHHYIO I1eJIYI0O YacTh IPONU3BEIECHUA CIIpa-
Ba OT LIIECTHAAIATEPUYHOTO YHcia (1[esIbie YaCTH [IPou3Be-
LeHWUs, 3allucaHHble B IPAMOM IIOpAAKe, 00pasyoT IIecT-
HaAllaTepU4YHOe 4YMCJIO0).

3) Brisectu ImrecTHazmaTEePHUUHOE APOOHOE YMCIIO.
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AaropnTm nepesoza ApoGHOTO ECATHYHOTO YHCI2 B HIECT-
HaAllaTePUYHYI0 CHCTEeMY CYHCJeHHA B (hopMe OJIOK-cXeMBl (C He-
noan3oBaHueM f3bika Visual J#) (pue. 4.30):

float N, M;
String Hex,H;
byte I;

HavIamno0

N = syStem.Convert.ToSingle(textBoxl.qet_Tex§£lli,,,—,,,,77

True for(I=1;I<=6;I++) False

M=N~* 16;
N=M- (int)}¥;
H = System.Convert.ToString((int)M);

h 4
labell.set Text(label3.get Text() + Hex)

?V
KOHEL,

Puc. 4.30. Bnok-cxema anroputmMa nepeesoga apo0OHbix 4eCaTUHHbBIX
qyucen B WecTHaguaTepuYHyl0 CNCTeMy CHUCREHNSA

Koguporanme aaropuTMa Ha A3kIKe NpPOrpaMMHMPOBARUA
Visual J#. PeanuayeM BTopoil n1ar aaroputMa B (popMe IHKJIA CO
CYETYHMKOM, T. €. BIUKCICHME LIECTHAAATePUUHOR ZpOoOH IPOM3-
BeJEeM OIpeeJIeHHOEe KOJUYECTBO pas.
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3.

L

Coszanme ob6paboTYHKa COOBITHA,

pean3yIOIero nepeBof APOOHEBIX eCATHYHBIX
ynuces B HNIECTHAAATEPHIHYIO0 CUCTEMY CUMCICHHUA,
Ha A3bIKe nporpamMmupoBaHusa Visual J#

O0bABUTL NePeMeHHERIe:

float N; //mecaTwuyHasi Hpobb

float M; //npouspenenre InecaTHYHON IJPOGM MM
//0onydyesHO OpOOHOM YacTH HAa OCHOBAHME HOBOMN
//cHucTeMe CYMCIIEHMUSA

String Hex; //wecTHazuarepuyHas HOpobb

//B CcTpokoBON Qopme

String H; //paspsn mecTHaOLaTepHndyHON Opobu B
//cTpokoroil Qopme

byte I; //cyerumk LHuKIa

Cosmare 06paboTunk cOOBITHA:

private void button3 Click (Object sender, System.
EventArgs e)

{//1.BBecTy AecaTnyHoe APOCHOE UMCJIO M OpyTHe

/ /HavyanpHEE HAaHHEBE.

N = System.Convert.ToSingle {textBoxl.get Text());
label3.set Text ("0.");

e

Hex = ;

//2.B Ourae <O CYETUMKOM ONPeeeHHOEe
//KOIMYecTBO pPas MOPOM3BECTH BLYMCIICHMWI!

for (I = 1; I <= 6; 1I+t+}

{//2.1.BeiIOJIHATE YMHOXEHME HOECATHUYHOM ZAPOCH MM
//AOnyYeHHOM APOBHOM YacTH HA OCHOBAHME HOBOIM
//cucremer cuMciaeHus (Ha 16).

M = N * 16;

//2.2.BRYnCANTE OPOCHYK YaCThE [IPOUSBEOOHMS.
N = M - (int}M;

//2.3.BHpasnTe LeJEe YacTH HPOM3BeOSHMIT HMppami
//HOBOI CHCTEME CUHCISHUSA.
H = System.Convert.ToString{(int)M);
switch ((int)M)

{case 10:

H = "A";

break;

case 11:

H = "B";
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break;
case 12:
H = "C";
break;
case 13:
H = "D";
break;
case 14:
H = "E";
break;
case 15:
H = "F";
break;

}

//2.4.3anmMcare NOnydYeHHyYKw LAyl YacTs
//npomn3sBeneHnss CHpaBa OT MWeCTHALLATEPHUYHOI'O
//umcna  (Uesele YacTH NpOou3BeNeHMS, BadiMCaHHEE B
//npsMoM  nopsnke, o6paszyloT MHeCTHanlaTepuyHOe
YMCJIO) .

Hex = Hex + H;

}

//3.BeBeCcTH WeCTHagLUaTepHUUHOe IOPOGHOEe UMCJHO.
label3.set Text (label3.get Text() + Hex);

}
ol
= =] 3anyck mpoexkTa Ha sA3bIKax Visual Basic

NET, Visual C#, Visual J# u Turbo Delphi

5. 3anycTUTH NPOEKT Ha BHIMOJHEHNE U BBECTU B TEKCTOBOE II0JIe
OecATHUHYIO Apobp (Hanmpumep, 0,7).
IlenkHyTh O KHOMKAM, Ha HAANKUCU GYIET BEIBEEH pe3yJb-
TAT IlepeBoAa, T. €. ABOMYHAA, BOCEMEPUYHAA M IIIecTHaALaTe-
puuHaa apobu (cMm. puc. 4.31).

™ Mepeoon ApobHLIX vacen

Dsowreias cucTema ’ 01011001100110011001100"1
0,7 Bochimpuronsa | 0546314630
[Fi

Puc. 4.31. NpoekT «[MNepesoa APOGHLIX YNCEe»
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KomnerorefHblil fipakTHKy™M

Windows-CD [~

4.13. Cospate npoekr «IlepeBon ApobHBIX UniCe >, ‘l Vs @
I,ED 2]

-Jinformatikat10\...\FractionNumber\

TurboDelphi-CD [[35°

2

...\Projects\FractionNumber\

4.13. Tpadunka B 06HEKTHO-OPUEHTUPOBAHHbIX
fA3blKax NporpaMMmuUpoBaHUsA

4.13.1. N'padumka B a3bikax nporpammupoBaHus Visual
Basic .NET, Visual C# u Visual J#

WNuTerpupoBanHas cucTeMa nporpaMMmuposanus Visual Studio
JIA CO3JaHUS PHCYHKOB, DUCOBAEUSA TEKCTA M OTOODAMKEHHUSA rpa-
Ppuveckux MaobparkeHuit Ha GOpMaxX ¥ 3JEMEHTAX yHpaBieHUSN
ucnons3yet GDI (Graphics Device Interface — rpaduueckuit un-
Tepheiic yerpoiicTs).

O6bexr Graphics (O6macts pucoBamus). I[1a ucnoas3oBa-
Husa GDI cuavasa HeoGXOAMMO CO3ZATh 00JIaCTHL PHCOBAHHUS, T. €.
00BeKT Graphics. O6beKT Graphics MOMHO co3AaTh TPeMsA Pa3-
JRYHBIMA CIIOCO0aMu,

IepBrIit crtocob COCTOUT B HCIIOAL30BAHUHU MeToda Create-—
Graphics () ¢dopMBl MU 3JIeMeHTa YIPABIeHUA, Ha KOTOPOM
Hazno orobpa3uTh rpadpury. Hanpumep, cosganum o6beKT Graphl
Tuna Graphics anda rpa@uyeckoro moad PictureBoxl.

HAsbik Visual Basic .NET:
— Dim Graphl As Graphics = PicuureBoxl.
: ﬁ : CreazeGraphics ()

!

"“Qﬂ' Havikn Visual C# n Visual J#:
Grapnics Graphl = pictureBoxl.
CreateCGraphics () ;
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Bropoit criocof NCronb3yeTcs ANsA CO3LAHUS PaCTPOBOTO M306-
DasKeHMA, KOTOPOe MOMKHO COXPaHUTh KaK rpaduuecKuii (hami.
Crauasia Heo6xoguMo OOBABUTE co3JaHMe PACTPOBOrO M300paiKe-
HUAA Imagel ompegeeHHOTO pasMepa, 3aTeM o0BABUTE CO3gaHHUE
00beKTa Graphl THma Graphics m3 pacTpoBoro H3oGpaKeHHs
Imagel U, HaKOHell, IPUCBOUTEL CBOMCTBY Image GOpPMBI HIH
3jleMeHTa VIIpaBJeHusd (Hanpumep, PictureBoxl.Image) 3Haue-
HHe Imagel.

Asblk Visual Basic .NET:;

Dim Imagel As New Bitmap (200, 200)
Dim Graphl As Graphics = Graphics.
FromImage (Imagel)
PictureBoxl.Image = Imagel

A3bIk Visual C#::

Bitmap imagel = new Bitmap (200,200);

Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;

Asbik Visual J#:
Bitmap imagel = new Bitmap (200,200);

Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.set Image (imagelj;

Tperuii cnocod ucmose3yer coGbITHE Paint GOPMEI MM 3Je-
MeHTa yIpaBJeHnd, KOTOpOoe NPOUCXOIUT TIPW KX CO3TAHHH HIH
obHOBNIEHNU. B 06paboTuYMKe 3TOTO COOBITUA ONHUM M3 APIYMEHTOB
ABNseTCA. ¢ THNA System.Windows.Forms.PaintBEventArgs.
B nporpaMmHOM Kojxe 006paboTUMKa COGBITUA MOYKHO OOBABHUTH
co3ganue o6wpexTa Graphl THma Graphics Kak cBoiicTBa apry-
MEHTa .

A3k Visual Basic .NET:

Private Sub PictureBoxl Paint (ByVal sender
As Object, ByVal e As System.Windows.Forms.
PaintEventArgs) Handles PictureRoxl.Paint
Dim Graphl As Graphics = e,Graphics

End Sub

Asbik Visual C#:
private void pictureBoxl_Paint (ebject sender,
System.Windows.Forms.PaintEventArgs e}

{
Graphics Graphl = &.Graphics;
}
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#3bIk Visual J#:

private void pictureBoxl Paint (Object sender,
System.Windows.Forms.PaintEventArgs e)

{

Graphics Graphl = e.get Graphics();
}

Ilepo. O6pexT Pen (Ilepo) onpesesnsieT IBET M LWINPUHY JIH-
¥ pucoBauHuda. B paspene o0bABIEHNA TIEPeMeHHBIX HEOOXOIu-
MO oOmnpefejuTk uMA o0BeKTa (HampuMmep, Penl), yCTAHOBHUTH
BeT (HapuMep, KpacHblil Color.Red) B WMMUPUHY JUHUA B IHUK-
cenax (Hampumep, 3).

A3bik Visual Basic .NET:
Dim Penl As New Pen (Color.Red, 3)

ﬁ [ Q3bik Visual C#:

%Jﬂ}ﬁf Pen Penl = new Pen(Color.Red, 3);

Asbik Visual J#:
Pen Penl = new Pen(Color.get Red(),3);

Kucts. O0pekT Brush (KHCTh) onpefenasieT 1IBeT U CTHJIb 3a-
KPALINBAHUA IPAMOYTOJbHUKOB, OKPYKHOCTEH H APYIrHX 3aMK-
HyTEIX Quryp. B pasgene 06baABIeHNA ITepeMeHHBIX HEOGXOMMMO
onpenenuTh UMA 06beKTa (HanmpuMep, Brushl) u yCTaHOBUTH THII
3aKpacKM M IBeT (HallpHUMep, CIJIOLIHAA 3aKPAaCKa CHHEro IBeTa
SolidBrush (Color.Blue)).

Habik Visual Basic .NET:
Dim Brushl As New SolidBrush{Colcor.Blue)

A3bik Visual C#:
SolidBrush Brushl = new SolidBrush (Color.Blue);

Asbik Visual J#:
SolidBrush Brushl = new SolidBrush(Zolor.
get _Blue());

IBer. IlBeT ycTaHaBNUBaETCA KaK 3HAUYEHMe CBOCTBA Color.
OXXHO YCTAHOBUTE LBET C UCIOJALIOBAHHMEM HECKOJBKHX JeCAT-
KOB 1BeTOBBIX KOHCTAHT. HIke IDUBEIEHBI IPUMEPH] YCTAHOBKY
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3eJIEHOT'O I[BeTa AN o6beKTa Penl (Iepo) M »KeJTOoro IBEeTa JIsA
o0BeKTa Brushl (KucTh).

Aabikn Visual Basic .NET v Asbik Visual C#:
Penl.Color = Color.Green
Brushl.Color = Color.Yellow

A3bik Visual J#:
Peni.set Color(Color.get_Green());
Brushl.set Color(Color.get Yellow()):

Hna yeraHoBku nBera B 24-6uroBoii maautpe nseToB RGB
ucnoab3yercs Meron Color.FromArgb(Red, Green, Blue),
apryMeHTaMH KOTODOI'0 ABAAIOTCA TPHM 4YHcaa B auanasomax 0 go
255 (MHTeHCHBHOCTH KpPacHOro, 3eJeHOT0 M cuHero nsetoB). Ha-
IpuMep, TAK MOXKHO YCTAHOBHTL NYPIYPHEI LBeT [Jd KHCTH
Brushl.

Aabikk Visual Basic .NET u Aabik Visual C#:
Brushl.Color = Color.FromArgb (255,0,255)

A3bik Visual J#:
Brushl.set Color (Color.FromArgb (255,0,255));

IiBeT mepa MAU KUCTH MOXKHO TAKIKE YCTAHOBUTE C MCIIOIb30-
BaHHMeEM dJeMeHTa ympaBjeHud ColorDialog. Iig aToro fauHbii
BJIEMEHT VIIPDaBJIECHUA HeOOXOAMMO TOMECTUTE Ha (OPMY U BBECTH
B IPpOTPaMMHBII KOX CJAEIZYIOIIHE CTPOKH:

Aabikk Visual Basic .NET 1 A3bik Visual C#:
ColorDialogl.ShowDialog ()
Peni.Coior = Colorbiaiogl.Color

A3bik Visual J#:
colorDialogl.ShowDialog(});
Penl.set Colcr(colorDialogl.ger_Color());

ITocne BBIMONHEHUS IIEPBOH CTPOKH IPOrpaMMHOI0 KOJA I10d-
BUTCHA AuanoroBoe okHo I[sem (puc. 4.32). Bropas cTpora nmpo-
FPAaMMHOTO KOJa IIpHCBaWBaeT Iepy lBeT, KOTOPBI MOXKHO BBI-
0paThk B IUAJIOTOBOM OKHe [[gem ¢ MOMOIIBIO MBIIIK U3 MAJHTPBL
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48 ocHOBHBIX 1BeToB. [locie Imendka no KHonke Onpedenums
ygem B PacKpPBIBIIEMCH OMAJOrOBOM OKHE LIBET MOXKHO BHIGpaTh
w3 noxrHo#t nanutper 16 777 216 1BeToR, 8 TAKMKe YCTAHOBUTSE IIV-
reM BBOLA B TEKCTOBLIE TOJA WHTEHCUBHOCTEH GA30BBIX I[BETOB B
cucTeMe nperonepegau RGB uian oTTeHKa, KOHTPACTHOCTH U Ap-
KOCTH B cucTeMme LBeTomepenauu HSB.

1.1.3. Nanutpbl UBETOB B CUCTEMAX
useTtonepepayn RGB, CMYK 1 HSB WHdopmaTvka-9 =
i
¥
B3 :
- ] = s
[>§ §~]
-
man
.
. L. : a,,‘ ‘ ° Y
't o ot " <
. Orrenon]T60 Kpaorwc [0
e m i
[_ FumReare qeeT o ] iseri3amexe ﬂmmﬁ‘“‘ oo uﬁ:ﬁ_
oK { Orivens ] HoBamre & natiop ]

Puc. 4.32. nanorosoe OkHO L{BeT

Ipaduueckue meronsl. I'padudeckue GUTYypHl pUcyoTes C
HCHOJb30BAHNEM rpadHUYecKUX MeTONOB. 3aMKHYTHIe (GUIypsI,
TaxKue KaK IPAMOYTOJpHUKY AU 3JJIKICH], COCTOAT U3 ABYX Yac-
Tefl — KOHTyYpa U BHyTPeHHe#l obnacru. KoHTYp pucyercs ¢ ucmo-
Nb30BaHMEM 33JaHHOTO Tepa, & BHYTPeHHAA 00JIacTh 3aKpaHInBa-
eTcAa ¢ MCIIONb30BAHWEM 3aAaHHOU KHCTH.

B sspikax Visual C# u Visual J# CTpoKM nporpaMMHOIO
KOJla 3aKAHUMBAKTCSA 3HAKOM TOYKA C 3aIIATON «}».

Crawline () — MeTOA PUCOBAHHUSA JUHHH, apPI'YMEeHTAMHA KO-
TOPOTO ABJAIOTCA Iepo OINpelesJeHHOIO 1IBeTa W TOJIIUHBI (Ha-
npyuMep, Penl), a Taxk)Xe KOOPAMHATHI KOHIOB JVHUMU X1, Y1 H
X2, Y2.

Aawikm Visual Basic .NET, Visual C# v Visual J#:
Graphl.Drawline(Penl, XiL, Y1, X2, Y2)

JDrawRectangle () — METOI DPUCOBAHUA NPAMOYrOJbHUKA,
APTYMEHTAMH KOTOPOro ABASIOTCA IIePO OUPeAeseliHoro 1iBeTa Hu
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TOJNINUHE! (HampuMep, Penl), a TaK»Ke KOODAMHATHI JIEBOI'O BepX-
Hero yraa X1, Y1, mupnHa Width u BBICOTA Helight,

A3bIKW Vlsual BaS|c .NET, Visual C# n Visual J#:
Graphl.DrawRect angle(PenT X1, Y., Width, Helght)

FillRectangle () — MeTOX 3aKpacKu NIPAMOYIOJLHUKA C
HUCIIOJIB30BAHNEM KHCTU ONpelesIeHHOIC IBeTa.

A3mikn Visual Basic .NET, Visual C# un Visual J#:
Graphl.FillRectangle (Brushl, Xi, Y1, Width, Height)

DrawEllipse ()} — Meron PHCOBAHHA OKPYHHOCTH HJIH 31-
JAIca, apryMeHTaMB KOTODOTO SABJSAIOTCSA [IeP0 ONpeeseHHOTO
I[BETA ¥ TOJIMHUHEI (HAamIpUMep, Penl), a Taxkyke KOOpAMHATEI Jie-
BOI'0 BEPXHEro yrja oIMCAaHHOro NIpAMOYyroJasHuKa X1, Y1, mmupn-
Ha Width m BBICcOTA Height.

ﬂsbmm Visual Basic .NET, Vrsual C# v Visual J#:
Graphl. DrawE‘llpse(Penl X1, Yl, Width, Helght)

FillEllipse () — MeTOX 34KpPACKH OKPYXHOCTH HIW 3J-
JHIca ¢ HCIOJAb30BaHUEM KUCTH OHpeeIeHHOIO IBeTa.

Aablkn Visual Basic .NET, Visual C# v Visual J#&:
Graphl. WlLlElltpse(Brushl, X1, Y1, Width, Height)

o J18 prcoBaHMA TOYKH C 3aJaHHBIMH KOOpAMHaTaMu X1 H
Y1 MOMKHO MCIIOJB30BaTh MeToAbl DrawRectangle (Penl,
X1, Y1, 1, 1) wm DrawEllipse(Penl, X1, Yi, 1, 1),

B KOTODBIX apryMeHThl Width u Height paBHbr 1.

Graphl.Clear () — MeToA, 3aflaHHBIM LBETOM (HaIlpuMep,
OenbIiM) cTHparoliui n3obpaskeHUs B 00aCTH PHCOBAHUS.

Aabikn Visual Basic .NET v Visual C#:
Graphl.Clear (Color.White)

Aabik Visual J#:
Graphl.Clear (Color.get_White());



AJIropNTMHIAINA ¥ OCHOBE! OUBEKTHO-OPHEHTUPOBANKOTO NporpaMmupoBanys 287
el

Pucosanue Tekcta. Merof DrawString () mo3BOJsAeT BBIBO-
ANTH TEKCT B 00ACTh PUCOBRAEHKA. APIYMeBTaMY METOLA ABAAET-
cA CTPOK& TEKCTa, IIPU@T, KUCTh U KOOPAMHATHEI HAYala CTPOKH.
O6bekTH mMpudT (Hampumep, drawFont) M KHUCTH (HampuMep,
drawBrush) Heo6xoaguMO OOBABHUTS.

Aabik Visual Basic .NET:
Dim drawFont As New Font ("Arial”, 12)
Dim drawBrush As New SolidBrush{Color.Black)

A3bik Visual C#:
Font drawFont = new Font ("Arial”, 12);
Brush drawBrush = new SolidBrush {(Color.Black);

A3blk Visual J# :

Font drawFont = new Font ("aArial”, 12);
Brush drawBrush = new SolidBrush(Color.get

Black()):

PrcoBaHue TEKCTA B JIEBOM BEPXHEM Yyriay obJacTH pHCOBAa-
HUS MOMKHO OCYIIECTBHTH TaK:

Aabikn Visual Basic .NET, Visual C# v Visual J#:
Graphl.DrawString ("Texct”, drawFont,
drawBrush, 0, 0)

IIpoekr «I'paduueckuii pegarkTop». Co3aaTh IPOEKT, KOTOPHIN
[I03BOJIAT PUCOBATH JIUHUM, IPAMOYTOJbHUKHN, 3aKpallleHHbIe [IPA-
MOYTrOJbHHUKHU, OKPYXXHOCTH ¥ 3aKpallleHHbIe OKPYXHOCTH. BBOZI
KOODAMHAT OCYILECTBJATH INEeJYKAMHM IO TIpadHyecKoOMy IIOJIIO.
15 pucoBanms GUryp MCHOJNL3OBATH MEHIO U IaHeAb MHCTPYMEeH-
ToB. OfecneunTh BO3MOXKHOCTH YCTAHOBKH JJIA IIepa B KHUCTH JIIO-
Boro nseTa U3 MOJHOHN MAIHATPHI IBETOB. OGECIeUnTL BOZMOXKHOCTE
OTKPBITUA U coxXpaHeHUs rpaduueckux ¢aimos.

“;B] Co3xanue rpacdudeckoro mHTepdeiica npoekra

Ha A3biKaX Visual Basic .NET, Visual C#

@ u Visual J#

1. TloMectuTe Ha dopmy (puc. 4.36):
» rpajpuyeckoe noye PictureBoxl, KoTOopoe OYZET UCIOIL30-
BATHCA B KavecTBe O0JIACTH DHCOBAHUA;
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yeTwIpe Hagmucu Labell, Label?2, Label3 ¥ Labeld aasa

BBEIBOJA KOOpAHHAT;

« YyeTHIpE HAAMHUCH IJIA BBHIBOJAa MMEH KOODIUHAT;

e MEHIO MainMenul IAnas CO3aHHR MEHIO IIPOEKTAa;

naHeab HHCTPYMeHTOB ToolBarl /s CO3LaHHUA NIeCTH KHO-

MoK, obecneynBamIX pUcoBaHKe rpadUYecKUX IIPUMHTH-

BOB M OYHCTKY I[IOJIA DHUCOBAHHA;

» KOJLIEKIIMIO u3obparkeHnii Imagelistl Jas xXpaHeHHs
n300parkeHnit, KOTOPHIE OVAYT MOMELEHE! Ha KHONKM ITaHe-
JUA HNHCTPYMEHTOB;

o guajsor ColorDialogl, KOTOPBIA MO3BOJISET BHIOpPATE IIBET

C MCIOJIb30BAHHMEM JHAJIOTOBOrO OXHa Lisem;

auajior OpenFileDialogl, KOTOPHIH IO3BOJsET BHIOPATH

thaitn 417 OTKPBITHA C HUCIIOJL30BAHMEM JUAJIOTOBOIO OKHE

Omupoimby;

o guanor SaveFileDialogl, KOTOPBIM IO3BOJIAET BBHIODATH

uMdA Qailna npu ero cCOXpaHeHUH C UCIOJb30BAHUEM JHAJNO-

rosoro oxHa Coxparums.

-

IdneMeHTHl yrpasJeHus MainMenul, Imagelistl, Color-
Dialogl, OpenFileDialogl u SaveFileDialogl OyayT
BH/IHHI TOJILKO B IIPOIlECCe co3ganus npoekTa (puc. 4.33).

¥ MainMenul (& Imagelistl [¥] colorDislogt &) OpenFileDialogl &l SaveFleDialog1

Puc. 4.33. IneMeHTbl ynpaBneHusi, KOTOpble HE BUOHbI
B fIpOUECCE BbINOAHEHUSt NPOEKTA

¥ V| OGsbaBienue nepeMeHHBIX M 06'HEKTOB M CO3faHMe
' o6paboTunka coObITHIl Ha a3pike Visual Basic .NET

i

2. O6baBUTH MEepeMeHHble, KOTOpble OYAYT COZEPIKATH KOOpAH-
HaThI IBYX TOYEK, & TAKiKe IIepo U KUCTh, KOTOPLIE 6yAyT HC-
[OJbL30BATLCA AJI PHCOBAHHA rpad@uuecKHX NPHMUTHBOB,
Dim XI, Y1, X2, Y2 As Integer
Dim Penl As New Pen{(Color.Black, 5)

Dim Brushl As New SolidBrush(Color.Red)

3. CoszaTe nporpaMMHEIA KoJ 00paboTunKa CODBITHSA, KOTODPBIH
obecrieunBaeT 3alIOMHWHAHYE ¥ BBIBOI HA HAAIIMUCH KOODAHHAT
IOeJYKOB JI€BOM M NpaBoil KHONKAMM MBIIIHN 10 rpaduyecKo-
my nouawo. Henonbsosars oneparop BeiGopa, KOTOPHIM B 3aBH-
CHMOCTH OT ycJoBUA (3HAaueHuUA aprymenra obpaborumka co-



OBITHA e .Button) 3aIOMUHEAET U BLIBOAUT TY HJIM UHYIO apy
KOOPIOUHAT.
Private Sub PictureBoxl Click(ByVal sender As
Object, ByVal e As System.Windows.Forms.
MouseEventArgs) Handles PictureBoxl.MouseDown
Select Case e.Button

Case MouseButtons.Left

X1l = e.X
Yl = e.Y
Labell.Text = X1
LabelZ.Text = Y1

Case MouseButtons.Right
X2 = e.X
Y2 = e.Y
Label3.Text A2
Labeld.Text = Y2

End Select

End Sub

Il

Cozgagum MeHIO rpaUUecKoro peJaxTopa, A Yero UCIoJb-
3yeM 3JIEMEHT YNPaBJIeHHUA mainMenul:

®Paiin Fpagudeckue NPyYMMTUBHI {{ser
OTKpBITE JInnng Mepo
Coxpanute lpsamoyronsHnk Kucte

3akpaiieHHbI NPIMOYIONbHUK

OKpyXHOCTb

3akpalieHHas OkpyXHOCTb

OqucTinTs

pHcoBaBHA rpadpyuyecKMX NPMMHTHBOB
HA A3bIKe Visual C#

ﬂ Co3ganue MeHI0 H 0OGpPaGOTYMKOB COOBITHI
3

4. PasMectuTh HA (HOpMe 2JeMeHT YHNDABJIEHHUA mainMenul.

5. B nosABUBIIEMCS B JIeBOM BepXHEM YIIy (GOPMHI B pesakTope
MEeHIO CO3[]aTh 3ar0JIOBOK IlepBoro ypoBHsa. B nose IIpomomun
0a3 mexcma BHECTH NIYHKT Meni I'paguueckue npumumusy..

6. s cosganua MyHKTA MEHIO mepeiTy HA CHEAYIOUYIO CTPOKY
B pejaxTope meHI0. Brectu nynkTH Menio Junus, IIpamoyzons-
Huk, 3axpauenhbll npamoyzonvruk, OrpyxcHocms, 3axpa-
wennaa oxkpyxcracmes u Ouuemums.
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7.

8.

10.

11.

12.

AHanoTUYHO €O3JaTh IYHKTHl MEHIO BEPXHEr0o ypoBHA Paila u
Ilsemn M WX TOANYHKTHI.

HcnoapsoBaTh BTOPOH cIiocol As co3faHus 00JaCTH PHCOBa-
HUA ¢ UCHONBE30BAHWUEM PACTDPOBOrO u300pa)KeHus imagel,
KOTOpOe MOJKHO COXPaHHTL KakK rpadumueckuil daii. O0ba-
BUTb imagel Kak pacTpoBOe H3obpaskeHue.

Bitmap imagel = new Bitmap(300,300);

. JIBOfHBIM IIENYKOM N0 MYHKTAM MeHIO MOCJIeLOBATENLHO CO-

30aTh 3aTOTOBKU 00paboTuMKOB coOBITHII. BBECTH IporpaMm-
HBIH KO 00paboTyMka COOBITHA DPUCOBAHUA JUHUU.
private void menultemZ Click (object sender, System.
EventArgs e)

{Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;

Graphl.DrawLine (Penl, X1, Y1, X2, Y2);

}

Cosparhs mporpaMMHBIA KOJ 00paGoTumka COOGBITHS PHCOBa-
HIA NPpAMOYTOJBHHAKAE. [J1si BEIYHCIeHNA IIIAPUHBI U BBICOTHI
NIpPAMOYIrOALEAKA HCIIONL30BaTh abCOJIOTHOE 3HAUEHHE pas-
HOCTH COOTBETCTBVIOIIIMX KOOPIMHAT.

private void menultem2 Click (object sender, System.
EventArgs e)

{Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;

Graphl .DrawRectangle (Penl, X1, Y1, Math.Abs (X2-X1),
Math.Abs (Y2-Y1));}

CospaTh TPOrpaMMHBIH KO 00paGoTumKa COOBITHS DHCOBA-
HHA 3aKPalIeHHOro IPAMOYTOALHMKA.

private wvoid menultem2 Click(object sender, System.
EventArgs e)

{Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;
Graphl.DrawRectangle(Penl, X1, Y1, Math.Abs (X2-X1),
Math.Abs (¥Y2-Y1)};

Graphl.FillRectangle (Brushl, X1, YI1,Math.Abs (X2-X1),
Math.Abs (Y2-Y1));

}

CosnaTe mporpaMMHBIA Ko o0pabGoTuMka COOBITHS pHUCOBa-
HUA OKDPYXKHOCTH.

private void menultemZ Click(object sender, System.
EventArgs e)

{Graphics Graphl = Graphics.FromImage (imagel);
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pictureBoxl.Image = imagel;
Graphl.DrawEllipse (Penl, X1, Y1, Math.Abs (X2 - X1),
Math.Abs (Y2 - Y1));

}

13. CoszaTe nporpaMMHEBIA Ko 00pabGoTumMKa COOBITHS PHUCOBA-
HUS 3aKpalieHHON OKPYXHOCTU.
private void menultem? Click (object sender, System.
EventArgs e)
{Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;
Graphl.DrawEllipse (Penl, X1, Y1, Math.Abs (X2 - X1),
Math.Abs (Y2 =~ Y1)});
Graphl.FillEllipse (Brushl, X1, Y1, Math.Abs(X2-X1),
Math.Abs (Y2 - Y1));
}

14. Cosgare nporpaMMHBIM KoZ o0paboTumka COOBITHS OYUUCTKH
o0JlacTH PHCOBAHMUSA.
private void menultem2 Click{object sender, System.
EventArgs e)
{Graphics Graphl = Graphics.FromImage (imagel);
pictureBoxl.Image = imagel;
Graphl.Clear (Color.White);
}

CosgamuM NaHEJb HHCTPYMEHTOB Trpadu4ecKoro pejaxTopa.
B ma"enr HWHCTPYMEHTOB [OJIKHEI BXOAMTHL KHOIKY JIunus,
IIpamoyzonvrur, 3axpauiesHblii NPAMOY20nbHUK, OKPYICHOCTb,
3akpauwierHan okpyxcrHocmev ¥ Ovucmume.

s cosmaHua MaHeIW HHCTPYMEHTOB HCHOJIB3YEeM JJIeMEHT
ynopasjeHusa toolBarl.

Co3manue maHeIu MHCTPYMEHTOB H 00pabOTYHMKOB coO-
OBITHH pMCOBAaHMA TpaduUYecKHX NPHMHKTHBOB
Ha A3biKke Visual J#

15. PagsmecTuTs Ha (opMe sjeMEHT yHpaBieHHs toolBaril.

16. BoizieiuTh 9JIeMEHT YHOpPaBideHMs toolBarl ¥ B OKHe
Cesoiicmea y cBoiicTBa Buttons aKTUBHU3UPOBATH 3HAYEHUE
(Koanexyus).

17. B noasusimemcs okae Pedaxmop xonnrexyuu ToolBarButton
(puc. 4.34) co3paTs 1IecTh KHOIMOK HA INaHENIN WHCTPYMEHTOR,
Ha)KaB IIeCcThk pa3 KHOUKY J[o6asumb.
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UneHpt: ) » Caofcrsa tooBaButtont:

Bl tocleareuttont Py l & narwwie

11 toolBarButton2 | Tag

- [2] tooBarButton3 & | 1B Kendurypausm

3] toolBarButtond {DynamicProperties)

4] tooiBarButtonS E fipoe Tvposatue

$ toolBarButtons o ~ (Name) toolBarButton:
! Madifiers Private

o ita Pasppe R

o

. DropDownMenu (HeT)
Enabled True

L ITRageIntE:

E S PartialPush

| B * Pushed

) R pangh

© Style

" Text

" ToolTipText
Visible

Puc. 4.34. PepakTop Konnekunmn KHONoOK Ha NaHeNm MHCTPYMEHTOB

Ha xaxaoi KHOIKe IaHeJH MHCTPYMEHTOB PA3MECTHM COOT-
BETCTBYIOINEE H300paKkeHHe, KOTOPOE XPAHUTCA B KOJNIEKIHH
n3obpakeHUil B dJIeMEHTe yIpaBieHHA imagelistl.

18. PasmecTuTer Ha GOpMe dNEeMeHT YNpaBAeHUA imagelistl.

19. BelgeIuTh 92JIeMeHT yipaBieHMd imageListl B B OKHE
Ceoticmea y cBotictBa [mages aKTHBHU3HPOBATh 3HAUEHHE
(Konnerxyusn).

20. B mossuBmiemcss oxHe Pedaxkmop woarexyuu Image
(puc, 4.35) 100ABUTE IIECTh U300PAKEHNH AJIfA PASMEIIeHUA
Ha KHOIKAaX NaHeJ W WHCTPYMEHTOB, Ha/KaB IeCcTh pasd KHOI-
Ky HoGasumeb.

YcTaHOBUM COOTBETCTBHE MEMXKIY KOJIEKIHeH KHOIIOK Ha Ia-
HeJW HHCTPYMEHTOB toolBarl M KoaZekuumell wuzobparxeHuit
imageListl.

21. BreigeauTs asieMeHT yrnpasieHus toolBarl u B okHe Cgoiicm-
s6a y cBoiicTBa ImageList ycranoBUTE 3HaYeHue imageListl.
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Puc. 4.35. PeakTop KOMNEKUMU U300PaxXeHUn ANs KHONOK
naHenn YHCTPYMEHTOB

22. Ucnonp30BaThs A1 CO3JaHUA OOJIACTH PUCOBAHMS IIEPBBIA

cocod, T. e. IPUMeHUTh MeTod CreateGraphics () K rpa-
tpuueckomy noso. Co3nars MporpaMMHBIE Ko 00paboTUYNKa
COOBITHSA MIeJYKA 10 KHOIIKe HaHeJIW MHCTPYMeHTOoB. C moMo-
IIIbIO oIlepaTopa BeIOODA B 3aBHCHMOCTH OT BbIOpPaHHOM KHOII-
K¥ OCYII[eCTBUTH PUCOBaH#e MpaduyecKuX MNPUMUTHBOB HIH
OYNCTKY IrpaduyuecKoro IoJs.

private void toolBarl ButtonClick (Object sender,
System.Windows.Forms.ToolBarButtonClickEventArgs e)
{Graphics Graph2 = pictureBoxl.CreateGraphics();
switch (toolBarl.get Buttons(].

IndexOf (e.get Button()}))

{case O:

Graph2.Drawline (Penl, X1, Y1, X2, Y2);

break;

case 1:

Graph?2.DrawRectangle (Penl,X1,Y1l,System.Math.
Abs (X2-X1), System.Math.Abs(Y2-Y1l}));

break;

case 2:
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Grapn2 .DrawRectangle {Penl, X1, Y1, System.Math.
Dbs (X2-X1), System.Math.Abs (Y2 - Y1));
GraphZ2.FillRectangle(Brushi, X1, ¥Yi, System.
Math.Abs (X2-X1), System.Math.Aps (Y2-Y1));
break;

case 3:

GraphZ2.DrawEllipse (Penl, X1, Y1, System.Math.
Abs (X2-X1}, System.Math.Abs (Y2 - Y1)}};

break;

case 4:

Graph2.DrawEllipse (Penl, X1, Yi, System.Math.
Abs (X2-X1), System.Math.2Abs{¥Y2 - Y1)):
Graph2.FillEllipse(Brushl, X1, ¥1, System.Math.

Abs (X2-X1), System.Math.Abs (Y2 - Y1});
break;

case 5:

GraphZ.Clear (Color.get White());

break; B

}
}

IBOMHLIM IMIETYKOM MO NYHKTaM MeHI0 []gem mocaenoBa-
TEJIbHO CO3AANAM IAroTOBKY O6PAatoTUNKOB cOOBITHH 11 BBEAEM MX
nporpaMMHEBIE KoJ. [lyia BEIGOpA IBeTa HCIOJB3YEM THUAJIOT
ColorDialogl, a nas BHIBOAA AUAIOTOBOTO OKHA [{gem — MeTOR
ShowDialog ().

@ Ve Cosmanue 00paGoTUMKOB COOBLITHH YCTAHOBKH IBETa
= nmepa ¥ KHCTH Ha sa3bike Visual Basic .NET

23. Co3gats 06paboTUMK COOBITHA YCTAHOBKH IBETA Iepa.
Private Sub Menultem9 Click (ByVal sender As
System.Object, ByVal e As System.EventArgs)
Handles Menultem9.Click
ColorDialogl.ShowDialog ()

Penl.Color = ColorDialogl.Color
End Sub

24. Coszatp 06paboTunx COOBITHA YCTAHOBKM IIBETA KICTH.
Private Sub Menulteml(Q Click(ByVal sender As
System.Object, ByVal e As System.EventArgs)
Handles MenultemlO.Click
ColorDialogl.ShowDialog ()

Brushi.Color = ColorDialogl.Color
End Sub
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I BOMHBIM IIEJIYKOM II0 ITYHKTaM MeHIO Pail/ moc/ief0BATENb-
HO CO3LaAMM 3aroToBKk o0paboTuukoB cOOBITHH M BBejgeM HX
porPaMMHBIH KoJA. JlJid BbIBOLA JHAJOTOBBIX OKOH HMCHOJL3yeM
guajiorn cpenFilieDialogl ® saveFileDialog: u wmeTox
showbiaiog ().

Cozganue o0patOTUNKOB COOBITHIT OTKPBLITHASA

H coxpaHeHUa rpadudeckux ¢al/oB Ha A3BIKE
B Visual C#

25. Cosgath 00paboTuynK COOBITHA OTKDBITHS PACTPOBOro rpad-
yeckoro damnna.
private void menulteml? Click(object sender,
System.EventArgs e)
{openFileDialogl.ShowDialog ().
pictureBoxl.Image = Image.FromFile (openFileDialogl.
FileName) ;
1

26. Coszgatns 006paboTuMk cOOBITHA COXPAHEHUSA DACTPOBOro rpa-
thnueckoro daiina.
private void menulteml3 Click(object sender,
System.EventArgs e)
{saveFileDialogl.Filter = "BMP (*.bmp) |*.bmp";
saveFileDialogl.ShowDialog () ;
imagel.Save{saveFileDialogl.FileName, System.
Drawing.Imaging.ImageFormat.Bmp) ;

3anyck mpoeKTa Ha a3biKax Visual Basic
NET, Visual C# u Visual J#

27. 3anycTuThs OPOEKT.
OcylIecTBUTh IesYKK JeBOH U NPABOH KHOMNKAMKI MBIIUH IO
rpadudeckoMmy nosro. Ha manmucu OyayT BEIBeAEHBI KOOPAH-
HaThl AByX Touek (cMm. puc. 4.36).
C ucnoar3oBaHmem MeHIO [][éem yCTAHOBHTL IIBeTa Iepa U
KUCTH.
C ncrronbzoBanueM MeH10 I'paguyueckie npumumués: HapHuCo-
BaTh rpadHtdecKkue QPUTYypPHL.
C ucnonbzosarueM MeH0 Pail/l COXPAHUTL PHCYHOK KaK pac-
TPOBBII TpaguyecKuHil Gati.
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Puc. 4.36. Mpoekr «{ padpuyecknii peaaxkTop»

IIpoert «Tpeyroasuur». Co3aTh IPOEKT, KOTOPBIM TO3BOJA-
eT HapUCOBaTh II0 3aJaHHBIM TPEeM TOUYKAM TPEeYIrOJbHHUK, BBIUMC-
JUTH €00 IepuMeTp U IJI0MaAbk. BROL KOOPAUHAT BEPUIHH TPEYro-
JBHHKA OCYIIeCTBJIATE IeAYKAMH [0 TpahHUIeCKOMY IIOJIH).
BriBox KoOpAMHAT BepillMH TPEYTONBHHKA OCYHIECTBAATH METO-
OOM PHCOBAHHNA TEKCTA B I‘pa(bI/ILIeCKOM oJie.

Cosnanme rpadguueckoro uHTepdeica mpoexkrTa
Ha aapikax Visual Basic .NET, Visual C#
g1 u Visual J#

1. omecTuTs Ha ¢opmy (puc. 4.37):
» Tpadudecroe moje PictureBox 1, KoTopoe 6yAeT UCIOIL30-
BaThCA B KaueCcTBe 00J1aCTH DPHCOBaHUSA;
« IBe HAANWCHU Labell U Label’Z ajasa BeIBOLA IlepHUMeETpa U
ILJIOIa Ay TPEeYyroJbHUKA;
¢ IBE Ha&AIIMCHU OJA BHIBOAA IMOACHAIIUX TEKCTOB;
« MEHI MainMenul AXA CO3ZAHUA MEHIG IPOCKTA.

odpaboTuuKka COOBITHI 3arOMMHAHUA KOODIMHAT

w O0baABAeHHe NepeMeHHBIX M O00'BEKTOB M CO3JaHHE
h;
(2] .

Ha a3bIke Visual C#

2. OO0bABUTL IIepeMeHHbIe, KOTOpble OYAYT COAepKATE KOOPIU-
HATHI BEPUINH TPEYTroJbHUKA, AJNHUHLI €ro CTOPOH, a4 TaKXe Ie-
puMeTp ¥ miaolank. KpoMme Toro, 06eABUTE 006JaCcTE PUCOBAHM,
[IePO, KOTOPBLIM OyAyT DHUCOBATBCA CTOPOHBI TPEYIOJBHHKA,
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a TaKxe mpudT ¥ KHUCTH, KOTOPBIE DYAYT HCIOAL30OBATHCSA
AJisA PHUCOBAaHHA 3HAYEHHH KOODIMHAT B rpaHyuecKoM II0Je.
int X1,X2,Y1,Y2,X3,Y3;

double 11,L2,L3,P,S;

Graphics Graphi;

Pen Penl = new Pen(Coicr.Black,?2);
Font drawFont = new ront ("Arial”, 12);
Brush drawBrush = new So.idBrush(Cclor.Rlue);

3. CoamaTe mporpaMMHBIH Koz o0paborumka cOOBITHA, KOTOPBIA
ofecrieunBaeT 3aNOMUHAHNE KOODAMHAT IeJYKOB JeBOH, IIpa-
BOH ¥ cpejHell KHOMKaMM MBIK 110 rpadudeckomy mnomaio. He-
[I0JIB30BATH OIIEPATOP BLIOOPA, KOTOPBINA B 3@8BUCUMOCTH OT YCJIO-
BUA (3HAUEHHs apryMeHTa oOpaboTuuira cobbITUA e.Button)
3aloMHUHAET Ty HJM HHYIO Hapy KOOPAUHAT.
private wvoid pictureBoxl Cliick(object sender,
System.Windows.Forms.MouseEventArgs e)

{switch (e.Button)
{case MouseButtons.Left:

X1l = e.X;
Yl = e.¥Y;
break;

case MouseButtons.rRight:
X2 = e.X;
Y2 = e.¥Y;
break;

case MouseButtons.Middle:
X3 = e.X;
Y3 = e.¥Y;
break;

v Vs| Cosmanme 06paboTUHKOE COOBLITHH PHCOBAHHSA
TpeyroasHuKa Ha a3bIke Visual Basic .NET

i

4. Ucniosnb3oBaTh TpeTuil crocod AJis co3maHusa o0JacTH pHcoBa-
HuA. B nporpaMmmHEOM Kojfie o6paboTunka cobbITuA Paint rpa-
¢uueckoro moas o0BABHMM co3jaHHe ofbeKTa Graphl THma
Graphics kax cBolicTBa apryMeHTa e. 11 BEI30Ba COOBITHUS
Paint o0HOBUTE rpadudyeckoe moje B o0pafoTYnKe COOLITHA
menvykKa 1o ¢gopme.

B ofpaboTunke cobbiTua Paint rpaduyuecKoro mosisi BHIBECTH
3HaYeHHUs KOOPAMHAT BEPIIMH TPEYroJbHUKA X HAPUCOBATH
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CTOPOHBI TPEYTOJbHUKA, COEJUHHUB KOOPAWHATLI BEPIINH NIPA-
MbBIMHU JINHHUAMH.

Private Sub Forml Click(ByVal sender As Object,
ByVal e As System.EventArgs) Handles MyBase.Click
PictureBoxl.Refresh()

End Sub

Private Sub PictureBoxl Paint (ByVal sender As
Object, ByVal e As System.Windows.Forms.Paint-
EventArgs) Handles PictureBoxl.Paint

Dim Graphl As Graphics = e.Graphics
Graphl.DrawLine (Penl, X1, Yi, X2, Y2)
Graphl.DrawlLine (Penl, X1, Y1, X3, Y3)
Graphl.DrawLine (Penl, X2, Y2, X3, Y3)
Graphl.DrawString (Convert.ToString (X1)+","+
Convert.ToString(Y1l),drawFont,drawBrush, X1,Y1)
Graphl.DrawString {(Convert.ToString (X2)+", "+
Convert.ToString(Y2),drawFont,drawBrush,X2,¥2)
Graphl.DrawString (Convert.ToString (X3)+","+
Convert.ToString(Y3),drawFont,drawBrush, X3,Y3)
End Sub

Cospagum MeHIO rpadruecKoro pefaKkTopa, JJs Yero UCHoJb-
3yeM 3JIEMEeHT yIpaBJeHusa mainMenul:

TpeyroneHuk

llepumeTp

lMnowans
QuucTuTs

Cosganue MeHI0 M 06paGOTYHKOB COOBITHH
BBIYHCJIEHUS NMEPUMETPa YU IUIOINAAM TPeyroJbHUKA,
a TakMKe OYMCTKH rpadmuyeckoro IoJjs

Ha a3bIKe Visual J#

5. PasmecTuTr Ha GopmMe 3JIEMEHT yIIpaBJeHMA mainMenul.

6. B nosBuBIIeMCA B JIEBOM BeDXHeM yriy (hOPMBI B PEeAaKTOpe
MEHI0 CO3JAaTh 3ar0JIOBOK IIEPBOTO YpoBHA. B mone ITpomomun
Jas mexcma BHECTH OYHKT MeHIO TpeyzonvHUK.

7. Ilna co3manuA NYHKTA MEHIO IMepPedTH Ha CIeIYIOIYIO CTPOKY
B pelaKkTope MeHIO. Brectm nyuHkThl MeHI0 Ilepumemp,
ITnowadv u Ouucmume.

8. Cosgars 06paboOTYMK COOGLITHS, DPeafu3yoUil BBIYKCIEHIE
IepuMeTpa TPeyIroJbHMKA.
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private void menulitem2 Click (Object sender,
System.EventArgs e)
(.1 = System.Math.Sgrt (System.Math.Pow ( (X2 - X1),2)

+ System.Math.Pow((¥Y2 - Y1), 2));
L2 = System.Math.Sgrt (System.Math.Pow ( (X3 - X1},

(
Z) *~ System.Math.Pow((Y3 - Y1), 2)):
_3 = System.Math.Sgrt (System.Math.Pow ((X2 - X3),
y o+ System.Math.Pow( (Y2 - Y3), 2)):
P = L1 - L2 + L3;
abeil.set Text (System.Convert.ToString(P));

— et

9. Coszarh 00paboTUMK COOBITHA, pPeaNMU3YIOIMN BHIYMCJIEHHE
MJIONIafKH TpeyroJBEHUKA.
private void wmenultem3 Click (Cbject sender,
System.EventArgs e)
{S = System.Math.Sqgrt(P/2 * (P/2 - L1) * (P/2 -
L2y o (P/2 - L3));
labelz.set Text (System.Convert.ToString(S));
H

10. CoszaTh 06paboTUMK COGLITHA, PEAJUIYIOUINH OYUCTKY rpa-
GHHUIECKOr0 IOJIA.
private void menultemd4 Click (Object sender,
System.EventArgs e)
{Graphl = this.pictureBoxl.CreateGraphics();
Graphl.Clear (Color.get White(});

3anyck nmpoekTa Ha a3bIkax Visual Basic
NET, Visual C# u Visual J#

4

11. 3amycTuTh IPOEKT.
OcyiecTBUTH WIEJYKH JIEBOH, IpaBoi
U cpefHeH KHONKaMH MBIIIH 110 rpadu-
YEeCcKOMY IOJIIO.
Ienxknyrs o dopmMe, B rpaguyecKkoMm
nnose 6yneT HapUCOBAaH TPEYrOJbHUK M
BBIBEJeHbl KOODAWHATHI €ro BeplIHH

(cm. puc. 4.37). :
95021
C ncnonp3oBaHueM MeHIO TpeyzoavHUK MGCETEL N W
BBIYHC/ANUTL 3HAUYEHHUA IIepuMeTrpa H
Puc. 4.37. MpoexT
omagy TpeyrojJbHHKaA.

«TpeyronbHuk»
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Windows-CD =5

4.14. Cospnats npoekT «'paduyeckuii pegakTop». Q‘ Vg e
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.\informatika10\...\GraphRedactor\

4.15. Coanath NpoeKT « TpeyroabHUK». . "
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...\informatikai0\...\Triangle\

4.13.2. pacduka B si3biKe NporpaMMupoBaHus
Turbo Delphi

Xouaer. fI3vik nporpammuposamus Turbo Delphi ans cosga-
HUA DUCYHKOB, DUCOBaHHS TEKCTa ¥ 0TOOPaKeHHUs rpaduIecKux
n300parkeHUH HA GOpMAaX U 3JeMeHTaX YIPaBIeHUA UCIOAb3YeT B
KadecTBe obJacTu pucoBauusa 00bekT Canvas (Xoucr). O6BeKT
Canvas MOXXHO CO3LaTh ONA QOPMBI WU dJIeMEHTa yNpaBIeHUsS
(uamge Bcero o6pexT Canvas cosfgaercsa A rpa¢HUUEcCKOro moJs
Image).

Imagel.Canvas;

Ilepo. O6wexkT Pen (Ilepo) ompegenser IBeT (HampuMep,
KpacHBIM clRed) ¥ WIKWDHHY JHUHHK B OUKCeJAX (Hampumep, 3)
PHCOBaHUA KOHTYPOB rpadguyecKux OGHEKTOB.

Imagel .Canvas.Pen.Color := clRed;
Imagel.Canvas.Pen.Width := 3;

Kucrb. O6wvexT Brush (Kucrs) onpenensier useT (HanpuMmep,
3aKpacka CHHero iBera clBlue) ¥ cTHJbL 3aKpAalllUBAHUA IIPAMO-
YIOJBHUKOB, OKPY>XHOCTeH M APYIHX 3aMKHYTHIX (pUryp (HanpH-
Mep, CIJOHIHA# 3aKpacka bsSolid).

Imagel.Canvas.Brush.Colcr := clBlue;
Imagel.Canvas.Brush.Style := bsSolid;
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IIeet. IBeT ycTaHaBAMBaeTCA KaK 3HaUYeHUe ¢BolicTBa Color,
KOTOPO€ MOJKHO 3aJaTh DA3JHMUYHBIMH CIIOCO0aMU:

e C IIOMOIIbIO OJHOH M3 HECKOJBKUX AECATKOB KOHCTAHT, OIpe-
gensromux 1BeT (clBlack — uepHBIA, clBlue — CUHUI,
clGreen — 3ejeHBbIN, clRed — KpacHBIH, clYellow —
SKenTel, clWhite — OGenwl#i W T. AO.);

e c IIoMolIkic ¢pyHEKHUM StringToColor (), peanausyroinei
1BeToByi0 Momenabs RGB (xpacubrit, 3eineHBId, cuHuil). Ap-
ryMeHTOM 3To# (QYHKIUN SABIAETCS MIECTHAAIlATEePUUYHOe
TIpefcTaBJIeHNe MHTEHCHBHOCTeH 0a30BHIX IIBETOB, B KOTO-
POM Ha KaxJbIH IIBET OTBOXZHUTCA ABA LIECTHAAIATEPHUYHEIX
paspaga (zanpumep, $00FF0000 — cuunii, $0000FF00 —
senensrit, $000000FF — kpacusiit; $00000000 — yepnbIi
un $O00FFFFFF — Genwrit);

Imagel.Canvas.Pen.Color := StringToColoxr
(*SO000FF00");

® IIBET Hepa UM KHCTH MOXKHO TaKyKe YCTAHOBUTH C UCIIOJb-
30BaHUEM 3jieMeHTa ynpaBiaeHns ColorDialog. aa aToro
ITaHHBIA 3JIeMeHT YIpaBieHHA HeOOXOAHMO IIOMECTATH Ha
¢dopMy U BBeCTH B IPOTPAMMHBIK KOJ, CAEAYIOITHE CTPOKH.

ColorDialogl .Execute;
Imagel.Canvas.Pen.Color := CoiorDialogl.Color;

I'pacdugeckue meronsl. I'padugecrue GUTypHl PUCYIOTCA €
HCMOJIb30BaHueM rpadMyecKHX MeTOAOB.

MoveTo (X1,Y1l) — MeTOZ OCYIIEeCTBJAET nepexon (6e3 puco-
BAHUA JVHUM) B TOUKY C TPeOYyeMBIMU TEKYIIUMU KOOPIUHATAMY
(HanpuMmep, B TOUKY C KoopauHatamMu X1, Y1),

LineTo (X2,Y2) — MeTOJ PHCYeT NPAMYIO JUHUI) OT TOUKH
C TEKYIIUMU KOOPAWHATAMHU IO TOYKH C 3aJaHHBIMYU KOODIWHATA-
MM (HATIPMIMED, B TOUKY ¢ KoopaMHaTamy X2, Y2). IIBeT u Toamu-
Ha JHHHM OUpPeAeAlOTCA cBoiicTBaMH 00BeKTa Pen.

Iragel.Canvas.LineTc (X2,Y2);
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Rectangle (X1,Y1, X2,Y2) — mMeTOL pHUCYyeT NPAMOYIOJb-
HIIK ¢ KOOPIMHATAMH JIEBOI'O BEePXHEro ¥ IPaBoro HHXKHEro yr-
JoB. llBeT m TOJIIIMHA JIMHUKM KOHTYPA OIIpPENedsIOTCS CBOHCTBA-
Mu 00BeKTa Pen, a IBeT B CTHIbL 3aKPAcKM — CBOWCTBAMU
o6wexTa Brush.

Imagel .Canvas.Rectangle(X1,Y1,X2,Y2);

Ellipse(Xl,Y¥1l, X2,Y2) — MeTOJ PHUCYET OKDYKHOCTH,
BIIUCAHHYIO B IPAMOYTIOJNBHUK € 3aJaHHLIMHA KOOPAUHATAMU JE€RBO-
IO BEePXHEro M IPAaBOr'0 HHXKHero yIJIoB. I[BeT M TOMIMMHa TUHAN
KOHTypa OIpeAeasIoTCa CcBOMCTBAMM o06BeKTa Pen, a IBeT n
CTHJIb 3aKPAcKM — cBoiicTBamMu 00BeKTa Brush.

Imagel.Canvas.Ellipse (X1,Y1,X2,Y2);

Pixels[X,Y] — cBO#icTBO, KOTODOE 3aKPAUIMBAET TOYKY
XOJICTa C 3aJaHHBIMH KOODAUHATAMH ONpeLeJeHHBLIM IIBETOM.

Imagel.Canvas.Pixels[X,Y] :— color;

Pucosanue Texcera. Merog TextOut () IT03BONSIET BhIBOAHUTD
TeKCT B 00J1acTh pHCcOBaHMA. APryMeHTaMy MeTo/a ABJISIOTCA KO-
OpZMHATHI Hayajia CTPOKH U CTPOKA Tekcra. Haszeauue mipudra,
ero pasMep B NYHKTaX, HauepTaHue (MOJIYKUPHOE, KYPCUB HJIH
IMOJYEPKHUBAHNWE) U IIBET TEKCTa ONDENEeNSIOTCA CBOMCTBAME OOB-
eKTa Font. PHcOBaHMe TexcTa B JI€BOM BepXHEM VIUIy o6JacTd
pucoBaHuA MIpudToM Arial pasMmepom 12 myHKTOB MOMKHO OCY-
HISCTBUTh TAaK.

Imagel.Canvas.Font.Name :='Arial’;
Imagel.Canvas.Font.Size := 12;
Imagel.Canvas.TextOut (0, 0, 'TexcT’) ;

IIpoerktr «I'paduueckunn pegaxtop». Co3gaTh IPOoEKT, KOTO-
pPBIfl IO3BOJIUT PUCOBATEL JUHWH, 3aKpAallleHHbIe IPAMOYTOJIEHUKH
U 3aKpalleHHBIE OKPYMHOCTH. BBOJ KOODOHMHAT OCYUIECTBIAATH
MyTeM HaXaTUA H OTHYCKAHMA KHONKHM MBIIDM Ha rpaduuecKoOM
noae. lna pacoBanns UIryp MCIOJIb30BATH MEHIO H [IaHEJb NHCT-
pyMmeHTOB. O6eCneynTh BO3MOMKHOCThH OTKDHITHS M COXpAHEHHUSA
rpadmnuyeckux ¢aiios.
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a

Co3nanue npoexra «['pacdmueckunit pegaxrop»
na aspike Turbo Delphi

1. ITomecTuTs Ha ¢opmy (puc. 4.38):

rpadudeckoe moae Imagel, KoTopoe OGyaeT HCIONIb30BATHCA
B KadecTBe 00,1aCTHU DPHUCOBAHUS,

JeThIpe HaAnmucH Labell, Label2, Label3 u Label4 ana
BLIBOAA2 KOODAUHAT;

ueThHIpE HAJANHWCH [JA BBLIBOJA HMMEH KOODIMHAT;

MeHI MainMenul OJA co3faHuA IIYHKTOB MeHIO Daiin u
I'padunecrkue npumumuso;

mageab HHCTPYMEHTOB ToolBarl ajasa coO3faHUA UYeThIpex
KHOIOK, 00ecrmeuyHMBAIOUIUX DHUCOBaHMe rpapuiecKux MNOpH-
MHTHUBOB M OUYHCTKY [IOJS PUCOBAHUSA,

KOJLJIeKInio wuH3obpakeHuin Imagelistl pnmJaA XpaHeHUdA
n306paKeHnit, KOTOPble Oy YT NOMeIleHbl Ha KHOIIKY IIaHe-
J HHCTPYMEHTORB;

auajsior ColorDialogl, KOTOpPEIA MO3BOAAET BLIOPATL IBET
¢ UCIOJNL3OBaHHEM AMAJIOrOBOTO okHa I[gem;

puajor OpenDialogl, KOTOPBIM MO3BOJfeT BuIOpaTh Gaiin
IAA OTKPBITHUS C WCIOJAB30BaHMEM JHAJOI'OBOTO OKHA
Omxpotimb;

gumaaor SaveDialogl, KOTOPBIH II03BOJIAET BHIOpPATH HMA
(daiisa IpH e€ro COXPaHEHUH ¢ HCIOJL30BAHUE TUAIOTOBOTO
oxna Coxpanume.

I I'padiieckiii peak  EE (= E1F
_Gaitn  Fpaguuecive mpwiuThesl

Puc. 4.38. Npaduyecknin uHTepdeitc npoekta
«[paduyecknii pegakTop»
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dneMeHTHI YOopaBleHUs MainMenul, ImageListl, Open-
Dialogl, SaveDialogl m ColorDialogl OyayT BHEHE
TOJBKO B IIpOIecce CO3JaHUA IIPOeKTa.

2. OGbaBUTEL IEPEMEHHBIE, KOTOpPbIe OVAYT COOEPIKATL KOODIH-
HATHI OBYX TOYEeK Ha XOJICTe.
var
X1l: integer;
¥1l: integer;
X2: integer;
Y2: integer;

3. CoanaTe mporpaMMHble KOALI 00palOTUMKOB CODRITHH, KOTO-
phie ofecIIeuMBAIOT 3aIOMUHAHME 1 BRIBOJ HAa HANIUCH KOOD-
JOUHAT nocje HaxaTHdA (cobniTme ImageMouseDown) H OTIIyC-
KaHuA (cobbiTwe ImageMouseUp) KHOINKHM MBIOIH HA
rpaduyecKoM Ionae.
procedure TForml.ImageMouseDown (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y:
Integer);
begin
X1:=X;

Y1l:=Y;

Labell.Caption := IntToStr(Xl);
Label2.Caption := IntToStr(Yl);
end;

procedure TForml.ImageMouseUp (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y:
Integer);

begin

X2:=X;

Y2:=Y;

Label3.Caption := IntToStr(X2);

Labeld.Caption := IntToStr(Y2);

end;

CosgaguM MeHIo rpadHUUecKoro pefakTopa, AJAA Yero MCIojib-
3yeM 3jieMeHT ymupasjeHusd MainMenul:

Darin rpagpuyeckne ApUMUTNBLI
OTKpbLITE Jlunns
Coxparure SakpaweHHel  NpaMOyronbHnK

3akpaleHHas OKpyXHOCTb

OumcTnts
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4, PaaMecTuTs Ha ((opMe 3IeMeHT
yrpasjJeHusa MainMenul.

5. OcyllecTBUTL ABOWHOH HIENYOK IO
2JIeMeHTY yhnpaBjeHusa MainMenul.
B nosBuBIllleMCcsa AMAJIOTOBOM OKHeE
Forml.MainMenul pefaKTopa MEHIO ~ — ~7 7w o ceem—es
CO37aTh MeHI0 mpoekTa (puc. 4.39). Puc. 4.39. PepakTop

MEHI0

6. IIBOHHBIM NIeJUYKOM II0 ITYHKTAM
MEHIO IIOCNe0BATE]BHO CO3JAAaTh 3arOTOBKH 00pabOTUHKOB CO-
ObITHA pHcoBaHuA rpadguuecKkux NPUMHUTUBOB. BBecTu Ipo-
rpaMMHBIA KoZ obpaboTumka coOBITHUS PUCOBAHUS JUHUU.
procedure TForml.N2Click(Sender: TObject);
begin

Tmagel .Canvas.Pen.Width := 3;
ColorDialogl.Execute;
magel.Canvas.Pen.Color := Colorbialogl.Color;

Imagel.Canvas.MoveTo (X1,Y1);
Imagel.Canvas.LineTo(X2,Y2);
end;

N

CozzaTe IporpaMMHbIe KOABI 06pab0oTYMKOB COBBITHH pHCOBAa-
HUS 3aKpPaneHHOTO NPAMOYTONBHUKA, 3aKPAlIeHHOW OKPYIK-
HOCTH H OYHCTKU 00JaCTH PUCOBAHNA,

Ins yeraHOBKM 1BeTa KOHTypa rpadudeckoil ¢urypsl (IBera
mepa) U IBeTa ee 3aJMBKH (I[BeTa KHUCTU) HCHOJL30BATh AHa-
JOTOBOE OKHO I[g8em, KOTOpOe BBI3BIBAETCA C TIOMOIILIO dJie-
MeHTa ynpasixenua ColorDialogl.

Cospagum maHesp MHCTPYMEHTOB I'pauuecKOro pegaxTopa.
B naHeab HHCTPYMEHTOB [JOJKHBI BXOOUTb KHONOKU JIUHUA,
3akpautenublilt NPAMOY20AbHUK, SAKPAULEHHAS OKPYNCHOCMb U
Ouyucmumo. ng co3faHusa HDaHeNM HHCTPYMEHTOB HCIIOJIB3YEM
3JIeMeHT yhnpaBieHus ToolBarl.

8. PasmecTuTr Ha ¢dopmMe ajleMeHT VIIpaBaeHusda ToolBarl.

CO3,I.18.ILI/IM UeThipe KHOIKH HA IIaHeJ I HHCTPDYMEHTOB.

9. BeiresuTes ayeMeHT ynpasieHus ToolBarl, MIEAKHYTbh Ipa-
BOII KHONKOI MBIUIM ¥ B KOHTEKCTHOM MEHIO BHIGODATH NYHKT
New Button. Ilpogesate aTu meilcTBUA 4YeThIpe pasa.

Ha kamnoll KHOIIKE NaHeJId WHCTDYMEHTOB PA3MeCTHM COOT-
BeTCTBYIOIlee WMNB00parkeHMEe, KOTOPOE XPAHUTCA B 3jeMeHTe
ynpasjeHusa Imagelistl.
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10. PasMecTuTh Ha (opMe 3JIeMeHT ymnpaBieHunsa Imagelistl.

11. BeigesanTes 9aeMeHT yopasieHusa ImagelListl, MIeJIKHYTH
NpaBoil KHOMKON MBIUIM M B KOHTEKCTHOM MeEHI0 BHIGpATH
ayukT ImageList Editor...

12. B TOSIBHBIIIEMCSH okHe Forml.ImageListl ImageList
(puc. 4.40) nob6aBuTh YyeThIpe U30OpaXKEHUS AJiA PAZMEILEHNWA
Ha KHOIKAX MOaHeJW HHCTPYMEHTOB, HAajKaB 4eTLIpe pasa
KHOIIKY Add...

Formi. ImageListl Imagetist’
- olected lmage -+ - ——— ==

‘ IrenspwentCol: -~ Options - » 0K
! !cNone v_l & Lo 1°
' £l Calor € Syeloh

L
ey
o ) Coma 11 s |

Puc. 4.40. PepgaxkTop Konnekuun n3o6paxeHuit Ana KHonox
MaHenn MHCTPYMEHTOB

YceTaHmoOBHM COOTBETCTBUE MeEXAy KOJI.HGKHI/IBfI KHOIIOK Ha Iia-

HeJH MHCTPYMeHTOB ToolBarl uW KOJNeKOHeH H300parkeHHH
ImagelListl.

13. BrigesuTs saeMmenT yupasaedua ToolBRarl um B oxue Object

Inspector nns cBoiicTBa Image yCTaHOBUTH 3HauUeHue Image-
List].

14. TTocnenoBaTenpHO BHIACJUTL KHOIMKHA ToolButtonl, Tool-
Button2, ToolButton3 u ToolButton4d Ha maHesgu UHCTPY-
MeHTOB u B okHe Object Inspector nua coiictBa Imagelndex
YCTAHOBMTL COOTBETCTRYIOIIWE HNODAZKOBBIE HOMepa M300pa-
JKeHud B KoJuleKIuM m3obparkeHm#d Imagelistl.

Co3pazmm mporpaMMHBIHR KoJ 00paboTYMKOB CODBITHI IIesd-
Ka II0 KHOIIKe MaHeJIN WHCTPYMEHTOB.

15. BeecTr nporpaMMHBIH KoJ 00paGoTunka COGBITUA PUCOBAHEUA
3aKPAIIeHHOro NMPAMOYIOJAbHUKA.
procedure TForml.ToolButton2Click(Sender: TObject):
begin
ColorDialogl.Execute;
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Tmagel.Canvas.Pen.Color := Colorlialogl.Color;
ColorDialogli.Execute;

Tragel.Canvas.Brush.Ceolor := CclorDialogl.Color;
Iragel.Canvas.Rectangle (X1,VY1,X2,Y2);

end;

16. Co3xaTh UpOrpaMMHLIE KOAL!I 06PAGOTYHKOB COGBLITUI pUcoBa-

HUSA JIMHHU, 3aKPalleHHON OKPYIKHOCTH M OUYMCTKH o0JjacTu
pHCOBaHUA,

JIBOMHEIM HIeJYKOM 10 OIYHKTAM MeHI0 Pgil/l 1oc/1egoBaTelb-

HO CO3JaJUM 3aroToOBKH 00pabGOTYHKOB COOBITUH M BBeAeM HX
nporpaMMEBIE Koj. Hyia BBIBOLA AMAJOTOBBIX OKOH MCIIOJIL3YEM
auanoru OpenbDiaiogl m Savelialogl 1 merox ShowDialog ().

17.

18.

19.

Cozgars 06paboTuyuk COOBITHA OTKPHITHA PACTPOBOrO rpacu-
yeckoro aiina.

procedure TForml.N7Click(Sender: TObject);
begin

OpenDialogl.Execute;

Imagel .Picture.LoadFromFile (OpenDialogl.FiieName);
end;

Cosnare 00paboOTYMK COOBITHSA COXPaHeHHS PACTPOBOrO T'pa-
(¢myecroro daiiaa.

procedure TFormi.NB8Click(Sender: TObject);
begin

SaveDialogl .Execute;

Imagel.Picture.SaveToFile {SaveDialogl.FileName) ;
end;

3amycTUTh TPOEKT.

Ocy1iecTBUThL Ha)KaTHe U OTHYCKaHMe KHOMKHU MBILUIN Ha Ipa-
tbuueckom mosie. Ha Hagnucu 6yayT BRIBEAEHBI KOOPAMHATEI
ABYX TOUYEK.

C ucnonpszoBanneM MeHIO I'paduueckue npumumusst HapHUCoO-
BaTh rpaduuecKkue GpUTypshI.

C ucnosnb3oBaaueM MeHIO Pgill COXPAHUTL PUCYHOK KAK pac-
TpoBRIil rpadbuveckui daiina.

IIpoekr «Tpeyroapank». Co3AaTh IPOEKT, KOTOPLIH TTO3ROMA-

€T HAPHMCOBATH II0 34JaHHBIM TPEM TOUYKAM TPeYTrOJbHMK, BEIUMC-
JIATH €ro NMepUMeTp U ILIOMaAb. BBog KoopauHaT Bepimiun Tpey-
FOJIbHMK& OCYILUECTBJAATh LIeNYKAMH M0 rpadUyeckoMy [IOJIO.
BriBon koopaumaT BepmIMH TpeyronbHMKA OCYLIECTBAATH METO-
ZIOM DUCOBAHUS TEKCTa B IpadUUYecKoM IHOJe.
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Cosnanue rpaduueckoro HHTepdeiica nmpoexTa

Ha a3pike Turbo Delphi

1. TITomecTutrh Ha ¢opmy (puc. 4.41):

» rpadyeckoe noje Imagel, KOTOpoe OyAeT UCIONALIOBATLCH
B KauecTBe 00JACTH PHUCOBAHYS;

» aBe HagnucH Labell m Labell aaa BeIBoAZa MEPUMETPA H
IJIOUIAAU TPeyTOoJLBHUKA;

« IB€ HAJAMHUCK OJIS BBIBOJA ITOSACHSAIOIIHUX TEKCTOB;

« MeHI0 MainMenul naa co3zadus MeHK IIDOEKTa.,

2. O0baABUTH TIEpeMEHHLIE, KOTOpBIE OyAyT COnepkaTh KOODIH-
HAaThl BEPINHA TPEYTOJABHHIKA, ZJIHHDI ero CTOPOH, & TaKKe Ne-
PUMETP M ILIOHIALE.
var
X1,Y1,X2,Y2,X3,Y3: integer:

L1,L2,L3,P,S: single;

3. Co3mary nporpaMMHBIN KOJA 06paboTumka COOBITUSA, KOTOPHIHA
obecrieunBaeT 3aIOMUHAHIE KOOPAWHAT II[eJUKOB JIeBOH, Ipa-
BO¥ U cpenHeill KHOTKaMM MEIIIY 110 rpatdhudyeckomy monto. He-
TONL3OBATE TPU OepaTopa BeTBJIEHUA, KOTOPBIE B 3aBUCHMO-
CTH OT ycJIOBuA (3HAUeHHA apryMeHTa of0paborTyMka coObITHA
Button) 3allOMHHAIOT Ty WJIH HHYI Iapy KOOpAMHAT.
procedure TForml.ImageMouseDown (Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y:
Integer);
begin
if Button = mbLeft
Then
begin
X1l:=X;
Y1l:=Y;
end;
if Button
Then
begin
X2:=%;
Y2:1=Y;
end;
if Button
Then
begin
X3:=X;
Y3:=Y;
end;
end;

mbRight

mbMiddle
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4. PazmecTuTs Ha QopMe djaeMEHT yIpaBiaeHUA MainMenul.
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CosgafiuM MeHIO rpapuyuecKoT0 pefakTopa, AJA 9elro NCHOJb-
3yeM JJIEMEHT ynpasJeHusa MainMenul:

TpeyroneHnK
Hapucosatb

lepumetp
{1nowanb
Ovucrurs

5. B nosBuBIIEMCA B JIEBOM BEPXHEM yriay GOPMBI B peJaxkTope
MEHIO COB/IaTh BATOJIOBOK TepBoTo ypoBHsA. B nose [Ipomomun

1.

0asa mexcma BHECTH NYHKT MeHIO TpeyzonbHuK.

. [Insa co3maHusa MYHKTA MEHIO IlepeTH Ha CJAEIVIOIIYI0 CTPOKY

B pemakTope MeHIO. BBectn nyHKTHEL MeHI0O Hapucosameb,

ITepumemp, Ilnowads u OQuucmume.

B o0paboruynke coOBITHA NyHKTa MeHI0 Hapucosambv BBIBECTH
3HaUYeHMs KOOpDIOMHAT ero BepIlIHH M HapHUCOBAaTh CTOPOHEI TPEY-
FOJILHUKA, COeJMHNB KOOPANHATEI BEeDIINH IPAMBIMU JHHUAMII.

procedure TForml.N2Click(Sender: TOhject);

begin

With Imagel.Canvas Do
begin

Pen.Width := 3;

MoveTo (X1,Y1);

LineTo (X2,Y2);

LineTo (X3,Y3);

LineTo (X1,Y1);

Imagel.Canvas.Font.Name :=TArial';
Imagel.Canvas.Font.Size := 10;
Imagel.Canvas.TextOut (X1,Y1l, IntToStr(X1)+"', '+
IntToStr(Y1l)):
Imagel.Canvas.TextOut (X2,Y2, IntToStr(X2)+', '+
IntToStr(Y2));
Imagel.Canvas.TextOut (X3, Y3, IntToStr(X3)+"', '+
IntToStr (Y3));

end;

end;

[epuMeTpa TPEYrOJBHUKA.

procedure TForml.N3Click(Sender: TObject):
begin

L1 := Sgrt(Sgr(X2 - X1) + S8gr(Yy2 - Y1));:
L2 Sgrt (Sgr(xX3 - XI) + Sqgr(Y3 - Y1)):

N v oan

. Cozmares 00paGOTYMK COOBITUS, PEANU3YIOUIUIl BHIYHCIEHNE
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L3 := Sqrti{sSqr{X2 - X3) + Sgr(¥z2 - Y3)):
P := L1 + Lz + L3;

Labell.Caption := FloatToStr(P);

end;

9. CozgaTtek 00paboTuyuk COOBITHS, PEANH3VIOMIMH BBIYHUCJICHIE
IJIOIIAAHM TPEYTOJbHUKA.
procedure TForml.N4Click(Sender: TObject);
begin
S :=8Sqrt(P /2 * (P/2-1L1) * (P/ 2 -1L2) *
(p / 2 - L3));
Label2.Caption := FloatToStr(S):
end;

10. Coszats 06paboTuyuk COOBITHA, PEaNUIYOIMIAN OYUCTKY rpa-
¢pHuIecKoro nons.
procedure TForml.N7Click(Sender: TObject);
begin
With Imagel.Canvas Do o
begin "' l)(l'HWK
Brush.Color := clWhite; g"””‘*
FillRect (Rect (0,0,200,200));
end;
end;

11. 3anycTUTE OPOEKT.
OcyizecTBUTL HLISMYKH JEeBOH, IMOpa-
BOIl ¥ cpeHe!l KHOUKaMH MBIIIHA II0

rpaduYecKOMyY IIOJIO. Bt ey s sk
C ucmonb3oBaHHeM MeHIO Tpeyzonn- ¢ 1OPVMeTRi4782526855468,

HUK HApUCOBATh TPEYTOJBHUK C KO- 001953125

OPAMHATAMY BEPILUUH, BBLIYUCIUTH
3HaYERNSA NEPHMETP2 M IJIOIajgu Puc. 4.41. lpoexT
TpeyronpHuka (pmc. 4.41). «TpeyronbHuK»

: PaXTHEYM

TurboDelphi-CD 35~
4.16. Cosgars upoeKT «'padmnuecknii pegaxTop». @

...Projects\GraphRedactor

4,17, Cosgate npoekr «TpeyrojbHUK» . B

...ProfectsiTrianglet
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4.13.3. KomnbloTepHas u MmatemaTnyeckas
CUCTEeMbl KOOPAWHAT

Komnsiorepaaa cucrema Koopaunar. PucoBaHme sauHMIi,
[IpAMOYTOJBHAKOR H APYTUX GUIyp IPOU3BOAUTCH B KOMIIBIOTED-
1ol cHcTeMe KOOPZHMHAT, HAauajo KOTOPOH PAacIlONOXKeHO B BEpX-
HeM JIEBOM yriy ofmacTi pucoBaHusA. Ock X HampaBieHa BIPaBoO,
a ocb Y HampaBp/eHa BHU3. Exunnneil uaMepeHusa M0 YMONYAHUIO
apiagercd Touka (OMuKcenb). KoMOboTepHasd cUCTeMa KOODAMHAT
rpabuyeckoro nons mupuroil 300 rouex m BeIcOTOI 200 TOoUEK
npuBefeHa Ha pHc. 4.42.

CncTema koopAvHaT

100

™ 150

Puc. 4.42. KommbloTepHas cucTeMa KoopanHat o6nactv pucoBaHus

MaremMaruyeckas cucrema Koopgunar. Ilpu reoMmeTpuueckux
IOCTPOEHAAX H MOCTPOEHNH rpaduKoB PyHRI UM yaro0HEee NCTIOIb-
30BaTh MATEMATHYECKYIO CHUCTEMY KOOPAMHAT, HAYANO KOTOPOIl
06BpIYHO HAXOOUTCHA B LieHTpe objsacTi pucosaumsa., Ocey X Hampas-
JIeHa BIIPABO, a OCh Y HampapjeHa BBepx. MartemaTmueckas cuc-
TeMa KOODPZMHAT obnacTa pucoBanHuA mnupuHod 300 Touex M BuI-
coroii 200 Touer npuBemena Ha puc. 4.43,

50 400 50 P 50 100

150

Puc. 4.43. MartemaTtuyeckas cucTema KoopauHaT o6nacT pUcoBaHus
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IIpeo6pa3oBarne KOMNBIOTEPHOH CHUCTEMBI KOOPAMHAT B Ma-
remMaTHyeckyro. Ha saseixax Visual Basic .NET, Visual C# u
Visual J# gna npeobpa3oBanus KOMIBIOTEDPHOH CHCTEMbBI KOOD-
JAHHAT 00JIacTU PMCOBAHMA B MATEMATHUYECKYIO CUCTEMY KOODIU-
HAT WCIIOJIb3YyeTCs MeToh MacImiTabupoBaHuMsA K MOBOPOTA oOceid
ScaleTransform() ¥ MeTOx cABHIa Hauajga KOOpAMHAT Trans-
lateTransform(). IloBopoT ocu Y:

Graphl.ScaleTransform(l, -1)

Casur mo ocu X ma 150 Touex BIpaBo M COBHI IIO0 OCH Y Ha
100 Touyex BHU3:

Graphl.TranslateTransform (150, -100)

B saswixe Turbo Delphi koMmerooTepHas cucTeMa KOOpIuUHAT
X0QJICTA OCTaeTCA HEeM3MeHHOI, HO MOXXHO PHCOBATH rpadHxH B
MaTeMATHYeCKOH CHUCTEME KOOPIUHAT IIyTeM MaclITabMpOBaHUSA U
IIOBOPOTA Ocel, a TaksKe CABHIra Hadajla KOOPAHUHAT IIVTEM Mare-
MaTHUYECKUX IIPeo0pa3oBaHUM caMHUX KOOpPAWHAT.

IIpoexr «Cucrema kKoopauHAT». IIpoeKT foaxkeH obecneunTh
pHUcoBaHHe ocelf U BBHIBOJ HIKAJ B KOMITBIOTEDHOH cHCTeMe KOOD-
auHar (cm. puc. 4.42) U MaTtemMaTHUYecKO# cHUCTemMe KOOpAWHAT
(cm. puc. 4.43).

2.7.1 — npoexr «CucTema KOopaUHAT»
Ha s3bike Visual Basic .NET

@ Cosganue rpaguyeckoro uHTEppeiica NPoeKTa
Ha a3pikax Visual Basic .NET, Visual C#,
@ @ Visual J# u Turbo Delphi
1. TlomecTuTh Ha dopmy:
» rpadmrueckoe nmose PictureBoxl (B Turbo Delphi Imagel),
RoTopoe GyaeT HCIOJb30BATHCA B KaUecTBe 00JIaCTH PHCOBA-
HHA (xo0JcTa);
e KHONKY Buttonl m ButtonZ AJd cos3ZaHuA 00pabdoOTINKOB
coBBITHI pHCOBAHUA OCeil U BHIBOJA KA B KOMObIOTEPHOHR
N MaTeMaTHUYeCKOHl cHmcTeMax KOopAWHAT.
2. YcranosuTh pasmepbl rpaduueckoro mnoiasd PictureBoxl

(Imagel): HpuUCBOUTH cBOMCcTBY Width 3Hauenme 300, a
cBOMCTBY Height — 3Hauenue 200,

Mupopmarnka-9 U@
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- O6BaBIeHNe NepeMeHHbIX M co3daHde oOpaboTyHKa
m COOBITHI PHCOBAHHA OcCell KOMIIBIOTEPHOH CHCTEMBI
KOOPAMHAT HA fA3bIKe Visual C#

3. //06baB1eHME NEPEMEHHEIX
Graphics Graphl;
Pen Penl = new Pen{(Color.Red, 3);
Font drawFont = new Font ("Arial”, 12);
Brush drawBrush = new SolidBrush (Color.Black);

4. Cosnath 06paboTumk COGBITMS PHCOBAHUA OCEH M BHIBOJA
IIKAJ B KOMIBIOTEDHOM CHCTEeMe KOOpAUHAT.
private void buttonl Click (object sender, System.
EventArgs e)

{Graphl = this.pictureBoxl.CreateGraphics();
Graphl.Clear(Color.White);

//0ce X

Graphl.DrawLine (Penl, 0, 0, 300, 0);

//0ce Y

Graphl.DrawLine (Penl, 0, 0, 0, 200);

for (int X = 0; X < 300; X+=50)

{//Baceukyu Ha ocu X

Graphl.DrawLine (Penl, X, 0, X, 10);

//BreBog mkajiel ock X

Graphl.DrawString (Convert.ToString (X), drawFont,
drawBrush, X, 10);

}

for (int Y = 0; Y < 200; Y+=50)

{//Baceukn Ha ocu Y

Graphl.DrawlLine{(Peni, 0, Y, 10, Y);

//BrBon mwKane ock Y

Graphl.DrawString (Convert.ToString(Y), drawFont,
drawBrush, 10, Y);

}

}

Coszanne o0paGoTuuKa COOBITHH pPHMCOBAHHUA
ocell MaTeMaTHYeCKOH CHCTeMBI KOOPOMHAT
Ha fA3bIKe Visual J#

5. private void button2 Click (Object sender, System.
EventArgs e)
{Graphl = this.pictureBoxl.CreateGraphics();
Graphl.Clear(Color.get White());
//BHBOL LKA MaTEeMaTHUYECKOM CHCTeMb KOOPAMHAT B
//KOMOBIOTEPHON CHUCTEMEe KOOPAMHAT
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for (int X = -150; X < 150; X+=50)
{Graphl.DrawString(System.Convert.ToString (X},
drawFont, drawBrush, X + 150, 80);

}

for (int Y = 0; Y <= 200; Y+=50)
{Graphl.DrawString (System.Convert.ToString(Y - 100),
drawFont, drawBrush, 150, 200 - Y);

1

//Mpeobpa3cBaHne KOMIBITEPHOM CHCTEME KOOPIMHAT
//B MaTeMaTHYeCKYK CUCTEMY KOOPAUHAT
Graphl.ScaleTransform(l, -1); //loBopor ocm Y
Graphl.TranslateTransform (150, =100);//CaBur no
JS/ocam X m Y

//PucoBaHMe OCel B MaTeMaTudeckold CcucTeMe
//KOOpOMHAT

Graphl.DrawLine (Penl, -150, 0, 150, 0);//Ocs X
Graphl.DrawLine (Penl, 0, -100, 0, 100);//Ocp Y
//Baceuxy Ha ocu X

for (int X = -150; X < 150; X+=50)
{Graphl.DrawLine(Penl, X, -5, X, 5);

}

//Baceuxy Ha ocu Y

for (int Y = -100; Y < 100; Y+=50)
{Graphl.DrawLine{(Penl, -5, Y, 5, Y);

}

}

Coamanue coOOBITHIHON Npouenypbl PHCOBaHUA
oCeil MaTeMaTHYeCKOH CHCcTeMBl KOODAMHAT
Ha a3eike Turbo Delphi

5. procedure TForml.ButtonZClick(Sender: TObject);
begin
X:=0;
Y:=0;
Imagel.Canvas.Pen.Color := clWhite;
Imagel.Canvas.Brush.Color := clWhite;
Imagel.Canvas.Rectangle (0,0,300,200);
Imagel.Canvas.Pen.Color := clRed;
Imagel.Canvas.Pen.Width 3;
//0ce X
Imagel .Canvas.MoveTo (0,100);
Imagel.Canvas.LineTo (300,100);
//0ce Y
Imagel.Canvas.MoveTo (150,0);
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Imagel.Canvas.LineTo (150,200);
//llkana ocm X

while X <= 300 Do

begin
Imagel.Canvas.MoveTo (X, 95);
Imagel.Canvas.LineTo (X,105);
Imagel.Canvas.TextOut (X, 105, IntToStr (X-150));
X = X + 50;

end;

//llkana ocu Y

while Y <= 200 Do

begin

Y = Y + 50;
Imagel.Canvas.MoveTo (145,Y);
Imagel.Canvas.LineTo {(155,Y);

Imagel.Canvas.TextOut (155,Y-15, IntTo3tr (100-Y))

end;

end;
Ve @] . .
T = 3anycK mpoekTa Ha A3bIKax Visual Basic

6. 3amycTUTL IIPOEKT.

@ .NET, Visual C#, Visual J# u Turbo Delphi

OcyIecTBUTh UIENYOK IO IEPBOH KHOMKE, NOSABSTCA OCH CO
IIKaJIAaMH KOMIIBIOTEDHOH CHCTEMBI KOOPAHUHAT (cM. puc. 4.42).
OcyUIeCTBUTL INENYOK 110 BTOPOMl KHONKE, MOABATCA OCH CO
MKANAME MATEMATUYECKOR CHCTEMEL KOOpIEHAT (eM. prc. 4.43).

Windows-CD 5~

4.18. CoanaTs npoeKT «CucTeMa KOOpAAHAT».
57 &

...\informatika10\...\Coordinates\

TurboDelphi-CD I35~

pe

...\Projects\Coordinates\
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4.13.4. AHnmayuns

Jasa cospaHus aHMMAUUW (MJ/LIIO3WM NBHM;KEHUS Ha 9KpaHe
Kaxoro-aubo o6beKTa) ITPUMEeHSeTCA [IPDHHIIMII CMEHBI KajApPoB
(n3ofpaskeHuil), KaK °9TO AejaeTcA B MYJLTHIIUKAIKHU. IIpo-
rpamMma, UMHTHDYIOLIAS IBMKeHMe, JOJKHA PeaTU30BhIBATH CJIe-
LYIOI[He 3Tallbl:

e co3jgaHue n3obpaskeHus B ob6JacTyd PHUCOBAHUA;

e peajiM3aliisd BPeMeHHOH may3bl [JdA TOro, 4TOOBI IJja3 3a-

dukrcupoBan n3obparkeHne;

® NpPOBeleHHEe KOPPEKIUHN HM300pa’KeHud.

AHuMaIUs YacTO HCIOJIb3yeTcH IJs M300paKeHUs ABUKe-
HUA 00BEKTOB. I PeryJupoBaHus CKOPOCTH NBUXKEHUS 00BEK-
Ta MCIOJBL3YIOT IIYCTONH LHUKJI, 4eM OoJiblliee KOJUYECTBO DPas OH
6yZLeT BHIIOJHATHECA, Te€M MenajJeHHee 6yIeT IBUraThCH OOBEKT.

IIpoekT «Yackr». Co3zaTe mMpoeKT, pealus3yiolIni paboTy cTpe-
JIOYHBIX M 9JIEKTPOHHBIX 4YacoB. CTpeaxku (4acoBasd, MHUHYTHAA U
CeKyHAHAA) JNOJKHBI BpallaThCA C MCHOJIBL30BaHUEM 3ddeKTa
AaHUMAOHUW CHHXPOHHO C CHCTEMHBIM BpeMeHeM KOMIIBIOTEpa.

@ m Cosznanue rpajguueckoro MHrepdeica npoexra
Ha a3bIkax Visual Basic .NET, Visual C#,
@ @ Visual J# u Turbo Delphi
1. ITomecTuTs Ha dopmy (puc. 4.44):
« rpadrueckoe moae PictureBox1 (B Turbo Delphi Imagel),
KOTOpoOe OyzeT HCIOJAb30BATECH B KadecTse 001acTi pHCcoBa-
HUA (X0JICTA) AJIA PUCOBAHUSA CTPEJOYHBIX YACOB;
e HAAINCL Labell aas BEIBOAA BpeMeHU UU(MPOBEIX YacOB;
o TatiMep Timerl AAA co3maHMUA 00pabOTUHKA CODBITHA DPHCO-
BAHUS BBEIBOAA CTPEJIOUHBIX U 3JIEKTPOHHEBIX HaCOB.
2. YcraroBUTH pasMephl IpaduyecKoro mojas PictureBoxl
(Imagel) : mpUCBOUTE CBoiicTBaM Width U Height 3HaueHHE
250.

Ons nepuogudeckoro 0OOHOBJIEHNA 3HAUYEHHSA BPEMEHM HUCHOJb-
3yem 00beKT Timerl. O6bekT Timerl He orobpaskaercsa Ha GOpP-
Me B IIpollecce BEIIIOJHEHHS IIPOrPpAMMEBL 4 BRIMOJIHSAET BCEro OLHY
QYHKIUIO — MIPOBEPSeT MOKA3aHUA CHCTEMHBIX UYAacOB IO COOBI-
THFO Tick.

IlepuoauyHOCTL COOBITHA Tick MOXKeT GLITH 3aJaHa B CBOMCT-
Be Interval, H3MEPIEMOM B MUJUIHCEKYHAAX (MOXKeT U3MEeHATD-
ca ot 0 go 65 535). Ina Toro uTobbl cobriTUE Tick mpoucxoanao
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KaMJIYI0O CEKVHAY, Heo0XoAuMO CBOMCTBY Interval HPHCBOUTH
3HaueHne 10CO0.

3. BeimenuTs 00beKT Timer M IPHCBOUTH CBOMCTBY Interval
3HaueHue 1000.

coObITHA BBIBOJA MOKA3aHUHM 1[HPPOBBIX

j O6baBlIeHNE NMepeMEeHHBIX M co3faHMe 00paGoTuMKa
M CTPeJOYHBIX yacoB Ha aA3bIke Visual Basic .NET

4, Dim XT, YT As Integer 'KoopnmHaTh UMDp
'Ha CTpesiOYHBIX Yacax
Dim X1, Y1 As Integer 'KoopnouHATH CEKYHOHON 'CTDEJIKMV
Dim X2, Y2 As Integer 'KoopAmHaTe MMHYTHON 'CTPEJIKM
Dim X3, Y3 As Integer 'KoopanmHaTH YaCOBOM CTPEJIKU
Dim N As Double
Dim T As Double, I As Byte 'CueTuymkir UMKIOB
Dim Graphl As Graphics
Dim Pen: As New Pen (Colcr.Red, 1) 'llepo, pucynigee
'"CeKYHIHYK CTPENKY
Dim Pen? As New Pen (Color.Green, 2) 'lHepo, pucybouee
MHHYTHYI CTPeJIKY
Dim Pen3 As New Pen (Color.Blue, 3) 'llepo, pucyomee
'yacoByKw CTPEKY
Dim drawFont As New Font ("Arial”, 16)
Dim drawBrush As New SolidBrush (Color.Black)

9. B obpaboryuke colpiTua Timerl Tick KaXAyI0 CEKYHAY:
¢ BBLIBOJAUTE 3HAUYEHNe TeKyliel JaThl ¥ BpeMEeHH Ha HAAIINCH
C NCHOJL30BaHMEM o0beKTa DateTime 1 ero cBoicTBa Now;

e pucoBaTh LU(epOaaT cTPENOUYHBIX YACOB C HCIIOJIb30BaHHU-
eM IMKJA CO CUETUMKOM I;

e DUCOBATH B YACOBOH CHCTEeMe KOODIMHAT CeKYHIHYIO, MH-
HYTHYVIO ¥ YaCOBYIO CTPEJKH, YTOJ IIOBOPOTA KOTODBIX VEBE-
JHYNBAETCA C KAXKALIM «THUKOM» (3HayeHue IepeMeHHOH N
JeJUTCA COOTBeTCTBeHHO Ha 60, 3600 u 21 600);

e JeJaTh Nay3y C HCIOJB30BAHMEM IHKJIA CO CUETIMKOM T
(maysa goaxHa ObITH ZOCTATOYHOM, yTOOBI Iyia3 3aHKCH-
POBAJ NOJOXKEHKUE CTPENIOK, HO He AOJKHA TPEBLINATDL Bpe-
MEHH OJHOr0O «THKa», T. €, 1 CeKyHzpl);

® OCYHIECTBJATH CTHPaHWE PUCYHKA CTPEJIOYHBIX YACOB, UTO-
OBl IOATOTOBUTLCA K PUCOBAHUIO X IIOJOKEHUA B CIAeLYIO-
meM «THKe» (B CIeIVIOLLYIO CEeKYHIY).

Private Sub Timerl Tick(ByVal sender As System.
OCbject, ByVal e As System.EventArgs) Handles
Timerl.Tick
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'UuppoBple dach

Labell.Text = DateTime.Now

'npepbsarT CTPENIOYHEX YacCoB

Graphl = Me.PictureBoxl.CreateGraphics/{()

For I = 1 To 12

XT = 115 + Round (100 * Sin(6.28 * 30 * I / 360))
YT = 115 - Round (100 * Cos(6.28 * 30 * I / 360))
Graphl.DrawString (I, drawFont, drawBrush, XT, YT)
Next I

'[IpeoBpasoBaHmMe KOMIOLKTEPHON CHCTEMB KOOPIOMHAT B
""yacopyw" cucTeMy KOOPOMHAT
Graphl.ScaleTransform(l, -1)
Graphl.TranslateTransform (125, -~125)
'PucoBaHmMe CTPENIOK

N = N + 1

'CekyHOHas CcTpeaka

X1 = Round(90 * Sin{(6.28 * N / 60))

Yl = Round(90 * Cos(6.28 * N / 60))
Graphl.DrawlLine (Peni, 0, 0, X1, Y1)
'"MuHyTHas cTpeska

X2 = Round(60 * Sin(6.28 * N / 3600))

Y2 Round (60 * Cos(6.28 * N / 3600))
Graphl.DrawLine (Pen2, 0, 0, X2, Y2)
'YacoBas crTpenka

X3 = Round(40 * Sin(6.28 * N / 216000))

Y3 = Round(40 * Cos(6.28 * N / 216000))
Graphl.DrawLine (Pen3, 0, 0, X3, Y3)
'Haysa

For T = 1 To 20000000

Next T

'CTupaHmne umupepbrara M CTPEJIOK
Graphl.Clear (Color.White)
End Sub

;—Eﬂ Jononaenue rpacdudeckoro unrepdeiica

npoexkra Ha A3bIkax Visual Basic .NET,

@ Visual C#, Visual J# u Turbo Delphi

6. [IomecTuTe Ha ¢opmy (cM. puc 4.44):
* 3JIeMEHT ynpaBjieHHs MonthCalendarl, KoTopwl#i 6yzeT
BBRIBOAMTEL KajeHAApb C BLIACJIEHHONW TEKVIOeH IaToH;
« 9JIEMEHT yInpaBiaeHHA DateTimePickerl, KoTOpbiii OyaeT
BHIBOAUTL OATY, AeHL HEAedW M BPeMs 3alycKa ImPOeKTAa.
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3anmyckK mpoekTa Ha aA3biKax Visual Basic

@ Q .NET, Visual C#, Visual J# u Turbo Delphi
f.

7. 3anyctures npoekt (cMm. puc, 4.44).
udposkle yackl 6yAyT MOKAa3bIBATh TEKYIIIUE JATY U BPEMH.
CTpesouHBIe Yackl GyAyT NOKA3BIBATH BpPEeMs, MPOLIeiIlee C
MOMEHTa 3aIlycKa IIPOeKTa.
Kanengaps GymeT mMOKa3nIBaTh TEKYIYIO AaTy.
1lone BriBoza naTH! M Bpemenu OyZeT MOKa3bIBATE JATy M Bpe-
MS 3aIycKa ITPOeKTa.

Br Cpn Ur M1 C6
001 2 03 4
7 8 9 10 M
14 15 16 17 18
20 21 22 23 @b 25
£ 27 28 vl ok

Z,’_"jCeronnu 24 02 2005

@espana 2006 roas

oty p o o

Puc. 4.44. MNpoekT «Yacbl»

gora e steim
#,w-mm

Romnbm'regm.m ﬁparc'rmcyM

Windows-CD I3~

4.19. Cosgars npoexTt «Hackh». ; ; '
i poext «Yachl» 'A=.VB|

..Ainformatika10\...\Clock\

TurboDelphi-CD 33~

..\Projects\Clock\
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4.14. MooynbHbIN NPUHLMUIM NOCTPOEHNS]
pelweHnt (rpynn) n npoeKTos

B cucremax 06GBEKTHO-OPUEHTHPOBAHHOIO IMIPOIPaMMUPOBA-
HHSA IPOEKThI BKJIKYAIOT B ce0A IpOorpaMMHEIe MOAYau (Iporpam-
MHBI€ MOLYJH (POPM M CaMOCTOSTeJIbHBEIE IPOIPAMMHEIE MOZLYJIH)
1 apyrue gaiiasl. B cucreMe 00bEKTHO-ODMEHTHPOBAHHOIO IIPO-
rpaMMupoBanusa Visual Studio npoekTsl, B ¢BOO odepeab, BXOLAT
B COCTAaB peireHuii, a B cucreMe Turbo Delphi — B cocTas rpymnm.

‘:&\1] 4.3.3. MNpoexTbl U NPUIOXKEHNUR

Pemenusa (rpymnsl) ¥ npoektsl. B cucteme Visual Studio co-
CTaB pelIeHUs coep’XuTcH B dailje ¢ pacmmpenueMm sln (mo
yMosauanuio B daine WindowsApplicationl.sln).

CocraB mpoeKTa COZEp:KUTCA:

e B cucTeMe nporpammupoBaHus Visual Basic .NET B daiine
¢ pacmupenueM Vbproj (mo ymonuanmo B ¢aitae Windows-
Application1.vbproj);

e B cucTeMe nporpamMmupoBaHusa Visual C# B ¢aiine ¢ pac-
mupeHueM CSProj (mo ymomuanuio B ¢aitie Windows-
Application1.csproj);

¢ B cucTeMe nporpamMmupoBanus Visual J# B daiine ¢ pac-
IIHpEeHUeM VjSproj (mo ymouauanuio s ¢aize Windows-
Application1.vjsproj);

B cucreme Turbo Delphi cocTaB rpynnel cogepxurces B daitie
¢ pacmupenueMm bdsgroup (mo ymosuanuio B ¢aitne Project-
Group1.bdsgroup).

CocraB mpoexTa COLEePKUTCH:

e B cucreMe nporpamMmuposaHusa Turbo Deiphi B daitne ¢

paciuupernem dpr (mo ymonyauuio B daiine Project1.dpr).

IIporpammasie mogyau ¢opm. B cucreme Visual Studio mpo-
IPaMMHBIA MOAYJIb (POPMBI COAEDHUT B OLHOM (daiije u onucaHue
rpadpudeckoro wuHTepdeiica (cBoictsa GopMBI M 3IEMEHTOB
yIpaBJ/ieHnsa), U IPOTPaAMMHEIH Kof, (06paboTunKku coOmITUM, IIPO-
nenypsl u Gyaxnuu). [IporpaMMHEIe MOAysu (GOPM XPaHATCH:
s B cmcTeMe nporpaMmmpoBauus Visual Basic .NET B dait-
Jax c¢ pacmupeuwmem vb (Form1.vb, Form2.vb u r. &.);

e B cucTeMe IporpamMMupoBanns Visual C# B daiinax c pac-
muperanem cs (Formi.cs, Form2.cs u 1. 1.);

e B cucTeMe ImporpaMMupoBaHus Visual J# B ¢paiiax ¢ pac-
mupenuem js! (Form1.jsl, Form2jsl u 1. g.);
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B cucteme Turbo Delphi onmycanue rpaduueckoro wHTEpdEI-
ca (cBoiicTBa (hOpPMB! ¥ 3JIEMEHTOB YIIPaBJIEHHS) ¥ NporpPaMMHLIH
kol (06paboTynKu cOOBLITHI, IPOLeAYPEl U QYHKIIMN) XPAHATCH B
NBYX pasHelx (aitnax. Onucanue rpadurueckoro unrepdeiica xpa-
uuted B Qaitne ¢ pacmupenuem dfm (Unitl.dfm, Unit2.dfm u 1. x.),
a MPOrpaMMHBIH KOJ XpaHHTCA B (daiinax ¢ pacuimpeHHeM pas
(Unit1.pas, Unit2.pas u T. x.).

Hporpammusie monyan. CaMoCTosiTeJbHBIE IPOrPaAMMHELIE
MOZYJIH OOBIYHO CONepIKaT IIobanbHBIe Npoueaypsl u GYHKLNH,
KOTOpble MHOIOKPATHO BBLISHIBAIOTCS M3 APYTUX MOAYJNEH IPOEK-
ta. [IporpaMMH#BIe MOAYJIU XPAHATCH:
e B cucTeMe mporpamMmupoBanusa Visual Basic .NET B ¢ait-
aax Module1.vb, Module2.vb u 7. 1.;

e B cucreMe nporpaMMmuposaHusi Visual C# B dairax
Component1.cs, Component2.cs u T. 1.;

e B cHucTeMe IporpaMMupoBanmsa Visual J# B daiinax
Component1.jsl, Component2.jsl u T. x.);

e B cucreme nOporpamMmupoBaHust Turbo Delphi B dartinax
Unit3.pas, Unit4.pas u 1. 1.).

O6nacTs BHIMMOCTH NPOLEaYp. TIPOEKT MoOxeT COJep:KaTh
HECKOJbKO (OPM M, COOTBETCTBEHHO, HECKOJbKO IIPOrPaAMMHBIX
Moayiel ¢opM, a TakKe CaMOCTOSTEJNbHbIE ITPOTPAMMHBIE MOAY-
aa. HporpamMMabld MOZYAIb GOPMEI, B CBOIO oYyepenhb, MOXKET CO-
CTOATH W3 IIpOLEeAYP HECKOJBKHX THIIOB:

e npoleayp-00paboTUHKOB COBBITHIT, KOTODHIE BHITIOMIHAIOTCS

B 0TBeT Ha COOBLITHe, BHIZBAHHOE AeHCTBHEM II0Jb30BATENA
WU OompelefleHHBIMH YCIOBUSIMH B IIpOTpPaMMe;

e IpoueAyp, KOTOPHIe HNPeACTABJAIT cO00iH IIOATPOrPDaMMEI,
HE BO3Bpalllalolive 3HAYEHHE W HAYMHAIOIIHUE BHIIOJHATE-
Cs MoOcJle UX BBIZOBA M3 JAPYrMX IPOLEAYP;

¢ (DyHKIUMH, KOTOPBIE NPEACTABAAIOT cOO0M IOAIPOTrPAMMBI,
BO3BpAaoiie 3HAYECHNE ¥ BXOAANINE B COCTaB BHIpaXe-
HUH.

ITpoueayprsl MOTyT OBITE JOKANBHBIMM U rIo6axeHbIMH. JIo-
KajJbHAs Npoueaypa JOCTYNHAa TOJBKO BHYTPM JZaHHOTO IIPOTPaM-
MHOI'0O MOAYJIS M He MOeT ObITb BhI3BaHA U3 APYroro MOAY.JIA.
Hanpumep, nokanbpHas NpolleAypa, pasMellleHHas B IIPOTpaM-
MHOM MOAYJie OFLHOH GopMBI, He MOXKeT OBITH BBI3BAHA M3 IPO-
rpaMMHOT0 MOZLYJAA APYrod (pop™mel.

JlokanbHada MPOUEAypa 3aaeTCA ¢ MOMOLLBIO clleruUKaTOpa
Joctyna Private, KOTODBIH 3alIMCEIBaETCH IIepe] MMeHEM IIPoIle-
AypeI-06paboTduKa COOLITHA, IPOIEeYDPHl HIHN QyHKINM (B A3BIKe
Turbo Delphi cnenuduraTtop ocTyna x npolenype yKashIBAETCsI
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B pasfene type mporpammuoro moxynas). Ilo ymomuanuio, ecau
cruenuduKaTop AOCTYyIIa OTCYTCTBYeT, Ipolelypa ABJAETCA JOKa-
JBbHOMH.

CnobansHble MpoNeLyphl JOCTYNHBI, T. €. MOI'YT ObBITH BHI3Ba-
HbI, U3 BCEX NMPOrPaMMHEIX MOJAYJeH ITpoexTa. I'yiobanbHaa npo-
neaypa 3ajaeTcs ¢ HOMombI0 cneludbmxaropa moctymna Publie,
KOTOPBII 3alIMCBIBAETCA IIepel MMeHeM IIpoLelypbl-o0paboTumka
COORITHA, IPOIEAYPHl UaH (QYHKIIHH.

daiiae1 pecypcoB. Paity pecypcor npoekTta (B Visual Studio mo
ymosuanuio ¢aitr Forml.resx, B Turbo Delphi ¢aitnr Projectl.res)
cozepuT MHGOPMAIUIO 06 KCIOJb30BAaHMM BHEIIHUX DPECYPCOB
(manpumep, n3obpakeHui#t Ha Gopme). Daiy pecypcoB COCTOUT U3
3amiceit B dopMaTe PACIIMPEHHOTO MA3LIKA pasMeTKn XML
(eXtensible Markup Language), 1 mosToMy €0 MOXHO OTKPBITE B
06BIUHOM TEKCTOBOM peflakTope. I1pu mpocMoTpe Paiiia pecypcoB
BHeIPEHHBIH 00BeKT (Hampumep, PUCYHOK) OoToOpaxaercs B ABO-
WYHOM BHJEE.

Daiinel, BXOAAINe B pellleHuAa (I'PYIIbI) M IPOEKTHI, AB-

@ JAIOTCS TEKCTOBBIMM (pailjaMu, TTO3TOMY HMX IPOCMOTD H
PEeAAKTHPOBAHNE MOYKHO BBITTOJHATE B TEKCTOBOM DPEIAKTO-
pe (mampumep, B brokHoTe).

KovMnunauus npoexta B npuiaoxkenue (puc. 4.45). Pemrenue
(rpynma) mam IPOEKT, COCTOAILME N3 TEKCTOBHIX (ailioB, MOIYT
BBINOJHATBLCA ¢ HUCIOJbI0BAHWEM HHTEPIPETATOPA CUCTEMEI IPO-
rpaMMHpoOBaHus. B npoliecce BHIIIOJHEHNA IPOSKTA IIPOM3BOLUT-
cA ero oTiagkKa, wHGOpMAIIUA 0 KOTOPOMH 3amuceiBaeTca B 0a3y
maHHBIX nporpammbl (B Visual Studio mo ymonuanuio daitn
WindowsApplication1.pdb).

s BBITIONHEHUA HemoCPeACTBEHHO B ONepalnuOHHON CHUCTe-
Me pelleHHe HJIA HPOeKT NOJKHBL ObITh IPeo0pasoBaHBI IIyTEM
KOMIIMAALNA B IPUIOKEHHE, T. €. B WCIOJHUMBIA IBOMYHBINA
thaitn. KoMnunanua peuieHnA WJIH IIPOEKTa BBINIOJIHJAETCHA CUCTE-
MOM IPOrpPaMMHPOBAaHMA aBTOMATHYECKH IIOCJAe MX 3alycKa Ha
BbIIIOJIHEHHE. B Mpollecce KOMIMJIAINAY MTPOUIBOAUTCA CcOOpKa
npoeKTa, MHMOPMANUA 0 KOTOPOHU cofepxuTcs B (aitie (B Visual
Studio mo ymomuanuio ¢aitn Assemblylnfo.®).

Pe3yapTaToM KOMOIMIAOYMN D0 YMOJYAHUIO ABJIAETCH (aia
MIPUJIOKEHUA:

e B cucreme Visual Studio B mamke mpoexra

WindowsApplication1\bin\WindowsApplication1.exe;
e B cucrteme Turbo Delphi B mnanke mpoexra Project!\
Project1.exe.
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[ [NpunoxexHwe |

Puc. 4.45. Komnunauusa peweHus B NpUIoxeHme

IIpoexr «Jdomukm». Co3xaTh IPOEKT, COCTOAMMN W3 IBYX
$OpM M ABYX mporpaMMHBIX MoayJei. Ha kaxaywo us AByX dopm
AOJKHBI BRIBOJHTHCA PUCYHKH TPeX AOMHKOB IIyTeM BbI30Ba MpO-
Hegyp pucoBanus JOMUKOB. Ilepsas nmpoueaypa pucoBaHUS JOMU-
Ka JOJKHA HaXOAHUTHCA B MPOrpaMMHOM Koje IepBoil GOpPMEI, a
BTOpAas Ipoliefypa — B CAMOCTOATENBHOM BTOPOM IIPOTPaMMHOM
moayse. OtkpuiTde (OPM o0ecreduTs U3 IEePBOro CaMOCTOATENb-
HOrO IPOTPAMMHOTO MOAYJIA.

" Vg llo6aBiieHHE B APOEKT BTOpPOH (opMbl
M JIBYyX NPOTDAMMHBIX MOXyJaeH
Ha sspike Visual Basic .NET

1. Beectu komaHnay [IIpoexm-IJobasumv opmy Windows...].
B nosaBuBIIeMCA AHMAJ0roBoM OxHe (puc. 4.46) BrIGpaTh mIad-

[lobagnetvie HOEOoIO YleMeHTa - Domiki ::

EERS L = = =
{3 Wrepdeic nonb3oeatens =::“-| ic @ -~
{J Koa ‘
) flaHruie mﬂl nacc Moaye
(3 8e6 ;

- {{3 Cryxebras NEOTPaMMa

Knace Nome3oearen... Macrep dopM

KOMOOHEHTS  2ASMEHT yIip... AdHHbIX
& 9 @&
DataSet XML-bain XML-Cxema :_]
!———mm ety V,-n'd“u“""’ - T ——
MR lFovaVb
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Puc. 4.46. flo6asneHne aneMeHTa B NpoexT
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noH Popma Windows Form u 1enkHyTb N0 KHomke Om-
KDbLMb.

2. IBasknbr BBecTm KomaHAy [IIpoexm-ob6asume modyas...].
B nmoaBuBiieMcs ZuajioroBoM OKHe BbIOpaTh wabion Modyub
U IIeJKHYTH II0 KHOIKe OmKpulimeb.

3. B orue O6ozpegamensd pewteruil (puc. 4.47) 03HAKOMUTLCH C
(aillaMu M CCLLIKAaMU, KOTODLIE BXOAAT B COCTAB PEILIeHUA W
poekra Domiki:

« IporpaMMHEBIe MOAYIu dopm Form1.vb m Form2.vb;

+ CAMOCTOSTEeJbHBIE IIporpaMmusie Mmonayau Modulel.vb u
Module2.vb;

» npaoxkeae Domiki.exe;

« 6a3a maHHBIX oTHaROYHOH mMHopmamum Domiki.pdb;

» pecypcul opm Forml.resx u Form2.resx;

« cbopra Assemblylnfo.vb;

* CCHIJIKM Ha IIPOCTPAHCTBA MMEH, UCIOJb3yeMble B IIPOEKTeE.

CROZPEEATENR [EWweHer - .. B X

BlE =R
a8 Pewerme “Domiki” (npoexTos: 1)
=)
% (@) Cooinan
2 _ibh
- .- .} Domiiexe
; . Domiki.pdb
#- . .iohi
¥ assemblylnfo.vb
g Eromivb
i W Formi.resx
& B Fom2.vb
o - Wl Form2.resx
- ¥ Module1.vb
ff] Module2.vb

Puc. 4.47. CocTtas peweHus Domiki

ITo yMoMyaHMIO BBINIOJHEHHE IPOEKTA HAUYMHAETCA ¢ 3arpys-
KU IEPBOiT (JOPMBI, HO MOXKHO HAYATh BHIIOJHEHHUE IIPOEKTa C JI0-
605 dopmer. B Visual Studio M0XHO HauaTh BEINOJHEHWE [IPOEK-
Ta ¥ C CAMOCTOATEJbHOTO HPOFPAaMMHOIO MOAYJIS, €CJHM B HEro
MOMeCcTHThL Irporenypy (Meron) Main ().

B npoekT BxomAT WeThIPe IPOrpaMMHBIX MOAYJAA (IBa mpo-
rPAMMHBEIX MOAYJAS (OPM H JABA CAMOCTOATENbHBIX IIPOrpaMM-
HBIX MOJIVJIA), IO3TOMY Heob6X0uMO BEIOpATHE MOAYJE, ¢ KOTOPOI'C
HAYMHAETCs BLIIOJHEHHE IIPOEKTa.



AJTOPUTMM3AUHA U OCHOBBI 00'BCKTHO-OPDMEHTHPOBAHHOIO NMPOrPAMMUPOBAHHA 325

4. B oxre Ofospesamendv peweruil BBIAEIUTb UM npoexTa Do-
miki 1 B KOHTEKCTHOM MeHIO BhIGpaTh myHKT Csoitcmed.
B nosBusmemca guanoroBoM okHe (puc. 4.48) U3 packpsiBaio-
meroca cuucka Hauaavrulil o6sexm: BROpaTs Sub Main n
HIeJKHYTE 0 KHomke OK.

Crpariilbl cBocTs: Domiki <

5 ] venbopes .IH:‘»‘I - l :

i

R —— i
_3 OBume cBOMCTBa Umn chopios; i
» Obupme {[l(nmxh i
Mot rpoeHve . . H
VMropTUpYEMsie rp M1 BEXORHOFD thadina: Hauarasst ofiiescr: ;

MYyTh ANA CCbINKM {ﬂgmmweuwe WU e _ﬂ __""J {
TapaMeTpsl KORCTRY : Form1 o

1 CeoicTea Kondirypau  KEPHSBOS MOCTPAHCTE0 Form2 ] ;
EDomrkl Module1 f

Sui Main 1

CRogeHmn [P, ‘ -
ManKa npoeKTa: Eninformatikal D\WE2003\Domild
DN MOSKT! Doroid.vhiprs)

MR esopHoro haina:  Damikiexe

RS SN SR

! oK ] 1 L Tty ‘ Cnpésxa ‘

Puc. 4.48. BeiGop Ha4anbHOr0 MOAYNS BINOIHEHNA NpoekTa

Cosnanue rpacgmueckoro nurtepderica mpoexra
Ha aseikax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

5. IMomecTuTs Ha mepsyio dopmy (puc. 4.49):

» rpaduueckoe noje PictureBoxl (Imagel B Turbo Delphi),
KOTopoe OyZeT MCIOoJIb30BaThCA B KauecTBe 06JaCTH pHCOBa-
HUA (X0JCTa) ANAA PUCOBAHUA JOMHKOB;

* KHONIIKM Buttonl m Button2 ana coszaHusa o6paboTYUKOB
COOBLITHIA.

6. ITomecTuTs HA BTOPYIO Gopmy (cM. puc 4.49);

+ rpaduyeckoe nose PictureBox2 (Image2 B Turbo Delphi),
KoTOpoe 6yaeT UCIONMb30BATLCA B KauecTBe 06/1acTH DHCOBA-
HUA (XoJcTa) ANA PUCOBAHUA NOMUKOB;

* KHONKK Buttonl M Button2 s CO3JaHUA 06pPabOTUMKOB

o
AnRT rmrrTE
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7. YcTaHOBUThL pasMephl TIpapUyecKUx NoJed PictureBoxl
(Imagel) u PictureBox2 (Imagc2): IPHCBOHUTEL CBOHCTBAM
Width u Height aHayenme 200.

B nepsoM mporpaMmMHOM MOAYJie OOBABHM riobanbHble Iepe-
MEHHBIC, B KOTODBIX OyAyT XPAaHUTLCS KOOPAUHATH, WIMPUHA U
BBICOTA, 4 TaKJKe ABe 06JIacTH PUCOBAaHUSA M JBa nepa AJiA PHECOBa-
HusA AOMUWKOB HAa IePBOH M BTOpPOH (Gopmax.

Cozgagrm nponeaypy Main (), B KOTOPOI 00BABHM ABe Iepe-
MEHHbIC IJIA HACHTHOHKAIMIT GOopM, a 3aTeM obecrnedunm MX Bbi-
30B C HCIOJB30BaHMeM MeroZa ShowDialog ().

Ve CosznaHue HpOrpaMMHOrO KOJa NPOEKTa Ha A3BIKE
= Visual Basic .NET

8. Module Modulel
Public X, Y, W, H As Single
Public Graphl, Graph2 As Graphics
Public Penl As New Pen(Color.Red, 1)
Public Pen? As New Pen (Color.Blue, 1)

Sub Main()

Dim Fl1 As New Forml
Dim FZ2 As New Form?2
Fl.ShowDialog ()
F2.ShowDialog ()

End Sub

End Module

CospaguM InporpaMMubIil MOAYJIb MEPBOH dopmei. B mnpoire-
Jlype ONHUCHIBAETCH PUCOBAHHE JOMHKA U3 HPAMOYroabHKKAa (CTe-
Ha) ¥ ABYX JUHHH (KpbIa), a B 06paboTYMKe COOBITUA OHA BBIZHI-
BaeTCA TPHU pa3a ¢ pasHeIMM HabopaMu IapaMeTpoB.

Hna nepexozma Ha BTOpyio GOPMY 3aKpoeM MepBYIO (GOpMY.
OcyiecTBUTCA Iepexol HA MEPBLIY CAMOCTOATENbLHBIN TPOrpaMM-
HBIM MOZAYJb, B KOTOPOM OyZeT BLINOJHEHA CTPOKA IIPOrpaMMHOTO
KoZa, OTKPbIBAWOIIAA BTODYIO Gopmy.

9. 'MepBas npouenypa pPHCOBAHUS HOMUKA
Sub Domikl (ByVal X, Byval Y, ByVal W, ByVal H)
Graphl.DrawRectangle (Perl, X, Y, W, H)
Graphl.DrawLine (Penl, X, Y + H, X + W\ 2, Y + H +
H \ 2)
Graphli.DrawlLine(Penl, X + W\ 2, Y + H + H \ 2, X
+ W, Y + H)
End Sub
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'Obpaborymux COBRITHMSA, B KOTOPOM DHCYIOTCS TPM OOMNKA
Private Sub Buttonl Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttoni.Click

Graphl = Me.PictureBoxl.CreateGraphics ()
Graphl.ScaleTransform(l, -1)
Graphl.TranslateTransform (0, -200)

Call Domikl (10, 20, 60, 50)

Call Domikl(120, 20, 50, 70)

Call Domikl (30, 110, 90, 50)

End Sub

'O6paborTumk COOHTUS, B KOTOPOM =23KPLHIBARTCA
'mepBag ¢opma

Private Sub Button2 Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Button2.Click

Me.Close ()

End Sub

Bo BTOpPOM CaMOCTOATENHHOM HPOTPAMMHOM MOZVJE CO3JA-
AAM BTODVIO IPOUERYRY PUCOBAHUS AOMUKA M3 HDPAMOYTOALHUKAE
(cTena) v IBYX JHHHH (KphIUia).

10. 'Bropas mpouemypa puCOBaHMSA HOMUKA
Module ModuleZ
Sub Domik2 (ByVal X, ByVal Y, ByVal W, ByVal H)
Graph?.DrawRectangle (Pen2, X, Y, W, H)
Graph2?2.DrawlLine (Pen2, X, Y+ H, X+ W\ 2, Y+ H +
H O\ 2)
Graph2.DrawLine(Pen2, X + W\ 2, Y+ H+ H \ 2, X
+ W, Y + H)
End Sub
End Module

CoszpaguM IporpaMMHBIN MOAYJIb BTODOU ¢opmel. B obpabot-
unKe coObITuA BTOPasA HPOIleAypa DPHUCOBAHUA NOMKKA, KOTOPAS
HaXOZUTCSA BO BTOPOM CAMOCTOSATENBHOM IIPOrPAMMHOM MOAYJE,
BLI3BIBAETCA TPU pas3a ¢ PasHbIMU HabopaMu MmapaMeTpOB.

11. 'O6paboTunk cobmTis, B KOTOPOM PHUCYIOTCS TPM OOMMUKA
Private Sub Buttonl Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click
Graph2 = Me.PictureBox2.CreateGraphics()
Graph2.3caleTransform (i, -1)
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Graph?.TranslateTransform (0, -200)
Call Module2.Domik2 (10, 20, 100, 80)
Call Module2.Domik2 (120, 20, 50, 50)
Call Module2.Domik2(80, 130, 80, 40)
End Sub

'OBbpaboTumMk COOHTKS, B KOTOPOM OCYLECTRBIISETCH
'BEIXOI M3 TNpPOeKTa

Private Sub ButtonZ Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Button2.Click

End

End Sub

3amycx mpoekTa Ha f3kIKax Visual Basic
.NET, Visual C#, Visual J# u Turbo Delphi

12. 3anycruts npoekt (cm. puc. 4.49).
Ha nosBuBilueiica mnepBoit ¢dopMe EJKHYTh [0 KHOIKE
Hapucosamb domuru, B obaactu prcopaHus GyAyT HapucoBa-
HBl TPH DAaBHBIX JOMMUKA.
[lenxkayTE 110 KHONKE 3aKpbimb (Popmy, HA IOABUBLIEHCA
BTOpPOH (opMe mMENKHYTH 10 KHONKe Hapucogams domuru, B
obnacTu pucoBaHuA OyAyT HAapHCOBAHBI TPM APYTHX PasHBIX
JOMMEKA,
IMlenxkHyTL O KHOUKE 3AKpPbLb NPoexmn.

Hapucosar, Sexpuits ! Hepucosats | SexpuTs
BRI A LHMUKK rpoexT

Puc. 4.49. lNpoekT «Jomunkn»
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KorTpoasasie BOIpOCHI

1. B 4ueM coCTOMT pasjuune Mex Iy JOKAJbHBIMHY U IVIO0AJbLHBIMU IIPOIe-
nypamu?

ROMnmo'reim_,Iﬁ glpaRTﬂRyM
i

Windows-CD 5

4.20. Cozpars upoekT « loMuUKU» . ?’l :x\"BI &

..\informatika10\...\Domiki\

TurboDelphi-CD §35°

...\Projects\Domiki\

.

4.15. YTeHue n 3anncb AaHHbIX B hannbi

ITo coocoby gocTyna K HIaHHBIM pasnandaioTcd (aitabl moee-
JOBATEJIBLHOTO JOCTYINa ¥ NMPOH3BOJBHOTO focryna. B gaitmax mo-
CJIEOBATEIBLHOTO JOCTYHA 3AINUCh MM YTEHNE KAHHBLIX OCYUIECTB-
JdeTcsA TocJefoBaTeNbHO OT HaYaja Ao KoHNa gaiaa, a B daitaax
HPOM3BOJILHOTO AOCTYIIa — B IPOU3BOJLHOM MOpALKe. Pafinl
HOCHeAOBATEABHOTO HOCTYIIa COCTOAT M3 II0CJeJ0BaTeJIbHOCTH
cuMBoJIOB (OYKB, Hudp MIAN APYIEX 3HAKOB) M 4aCTO HA3LIBAIOTCH
TEeKCTOBBIMU (halljlaMH.

HAsplku nporpamMvuporanua Visual Basic .NET, Visual C# n
Visual J#. B saswikax nporpammupoBanus Visual Basic .NET,
Visual C# u Visual J# s sanucu mocjaefoBaTeIbHOCTH CHMEO-
JIOB (ee ¥acTO HA3bIBAIOT NMOTOKOM CHMBOJIOB WJIH IPOCTO MOTO-
KoM) B (haiiyl mocaenoBaTeNbHOr0 AOCTYIIa HpelHA3HA4YeH KJAcC
06beKkTOB StreamWriter. [lasa 4YTeHHMA MHOCIenOBATEIbHOCTH
CHUMBOJIOB M3 (haiiya MOocJIeJoBATEJIBHOTO JOCTYNA IPeIHa3HadeH
KJjace 00BbeKTOB StreamReader.

IIpexx e yeM co3naTh OOBEKT AOCTYIA K JaHHEIM, HEOOXOIM-
MO 06'bABUTH EPEMEHHYI0, XPAHAINYIO B IAMATH ero agpec. O6b-

13 HMugopumaruxa u UKT, 10k
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eKTBI StreamWriter M StreamReader BXOZAT B NPOCTPAHCTBO
uMeH System.IO, moaTOMy HeoOX0IMMO 2TO YKa3aTh HPH HCIO-
JAb30BAHUM JaHHBIX OGBEKTOB. OTO MOMKHO CHEN&Tb HEIIOCPEHACT-
BEHHO B CTPOKe IIPOrpaMMHOro KoJa System.JIO.StreamWriter
HUJIH B HaYaJe NPOrpaMMHOI0 MOAYJA ¢ HCIOJbB30BAHUEM IHUPEK-
THB Imports System.IO B a3nike Visual Basic .NET, using
System. IO B Aa3blke Visual C# u import System.IO.* B A3bIKe
Visual J#.

Asbik Visual Basic .NET;
Dim sw As System.IO.StreamWriter
Dim sr As System.IO.StreamReader

Aswlk Visual C#:
using System. IO;

StreamiWriter sw;
StreamReader sr;

Asbtk Visual J#:
import System.IO.*;

StreamWriter sw;
StreamReader sr;

Hina cospapma o0beKToB StreamWriter u StreamReader
IOCTATOYHO B oOpaboTunke cOOBITHA NPHCBOUTL 3HAUEHME COOT-
BeTCTBYIOINEH nepemerHoit., A cospanusa Qaina HCIOAbL3YETCH
MeTon, CreateText (), a Iug OTKpuITHA (ailjla — MeTox Open-—
Text (), apryMeHTOM KOTOPBIX ABJfETCS UMA CO3JaBaeMoro ujau
OoTKpBIBaeMoro cariaa. Ecau daiia He XpaHHUTCH B MallKe HPOEKTAa,
HeoO0XOAUMO YKAa3aTh K HEMY TONHBIA NMYyTb.

#A3blku Visual Basic .NET:
sw = System.IO.File.CreateText ("£ile name”)
sr = System.IO.File.OpenText ("file_name”)

A3blk Visual C# v Visual J#:
sw = File.CreateText ("file name”);
sSr File.OpenText (“file name”);

I

Hna sanucy ZaHHEIX B Gaili UCIIONL3YIOTCH MeTOAsl Write ()
U WriteLine (). Ilpu ucnoas3oBanuu Merona Write () tain sand-
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ChIBAETCS LIEJIMKOM, & I[IPU HCIOJb30BAHHH MeTojJa Writeline () —
IOCTPOYHO (HAIpUMep, M3 IepeMeHHo# Line).

i ureHMsa [JaHHBIX u3 Qaiina HCHOJIb3YIOTCH MEeTOABI
Read () wm ReadLine (). IIpu HcHnonb30BaHWM MeTOZa Read ()
¢aila cuMThIBaETCA LEJNHMKOM, & IIPHU MCIIOJL3OBAHUM MeTOoZa

ReadLine () — MOCTPOYHO (HAIIpUMep, B IepeMeHHYK Line).
{ Asbiku Visual Basic .NET, Visual C# u Visual J#:
f sw.WriteLine (Line)

Line = sr.ReadLine ()

Ilocne 3anmucm MAM YTEeHUA JAaHHLIX M3 Qailaa HeoBGXOZUMO
TN QaMIbl 3aKPHITE.

Aaniky Visual Basic .NET, Visual C# w Visual J#:
sw.Close ()
sr.Close ()

SA3wpik nporpammuposanus Turbo Delphi. @atin ans sanmen
WJIH YTeHHA AOJKeH ObITh 0OBLABJIEH B pasiienie ONMMCAHHS IIepe-
MeHHBX. Heo0xoaumo 00HABUTE GailIoBYI0 TepeMeHHYIO, Xpans-
Y0 B MaMATH aJpec TEKCTOBOTO (hailia.

var
f: TextFile;

Ob6basienne QaiiloBON epeMeHHON 3aKaeT TOJBKO THI (haii-
Ja. [lns Toro 4To6s MOXKHO OBLIO BLIBOAUTE JaHHLIE B (haila uian
CUMTBIBATEL JaHHEIe U3 (aitna, HeoGXOAMMO cBA3ATH UM (aiiio-
BOif mepeMenHOH ¢ mMeneMm taitsa. Ecim dailn He XpaHHUTCH B
nanke MOpoexkTa, HeoDXOZMMO YKa3aTh K HeMY IOJHBIA IIyTh,
BKJIIOYAd MM JUCKA H NAIOK.

Hns cospanua (aiila MCHOJNBIYETCA MeTOHA Rewrite(), a
AJA OTKPBITHA (aiina — MeTox Reset (), apryMeHTOM KOTOPBIX
ABNfieTCH UMA QalinoBOR HepeMeHHON, CBA3AHHOK ¢ co3gaBae-
MBIM HJIM OTKPLIBAEMBIM (aijioM.

AssignFile(f,'file nrame’);
Rewrite(£f);
Reset (f) ;
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Hna zanucu gaHHBIX B paiij HCIIOIB3YIOTCA METOALI Write ()
u Writeln (). IIpu ncnojs3oBanun meroga Write () ¢aiia saum-
ChIBaeTCs IEJIMKOM, a [IPY HUCIIOJb30BAHUHK MeToJa Writeln () —
MOCTPOYHO (HAMPUMEp, M3 TlepeMeHHOH Line).

Jdas uTeHus IZaHHBIX H3 Qaiia HCIONB3VIOTCA METOIhI
Read () A Readln (). Ilpu ucnoab3opauum MeTona Read () dain
CUMTRLIBACTCS LEIHNKOM, a IIPU UCII0NL30BAHNH MeToZa Readln () —
[IOCTPOUHO (HampuMep, B IlepeMeHHyI0 Line).

writeln(f,Line);
Readln (f, Line);

———

Ilocne sammcu uau yreHUs JaHHBIX U3 (haiiia HeoOXOLUMO
a1 (aiubl 3aKpPHITH.

CloseFile(f);

“&-1} 4.16.4. CopTMpOBKa CTPOKOBbIX MaCCHBOB

KOHTpoIBEEIE BOIIPOCHI

1. Kaxumu cmoco6amMu B s3biKax nporpammuposanus .NET MoxHO 3a1aTE
IIPOCTPAHCTBO UMeH System. 107

2. B yem cocTOUT pasindye B UCIOIb30BAHHY METOLOB 3ATHACH JAHHBIX B
daiasi Write () uWritelLine (), a Tak>Xe METOJNOB YTeHUA faHHBIX B3
daitnoB Read () u ReadLine ()?

4.16. Maccusbl

4.16.1. 3anonHeHne MacCUBOB

Tunsl MacCHBOR H O0bABJICHHe mMaccHBa. Maccmus ABJgeTCA
HabopoM TepeMeHHBIX OJHOTO THIIA, 0GBEeAMHEHHBIX OTHUM HMe-
HeM. MaccHuBEI, KaK ¥ IlepeMeHHble, MOT'YT OBITh Pa3JAUYHEBIX TH-
IIOB: YMCJIOBbIE, CTPOKOBBIE W T. 1.

MaccHUB COCTOMT M3 IIPOHYMEDOBAHHOM IMocaeZ0BATENBHOCTH
anemeHnTOB. HOMepa B aToH nocIeA0BATEILHOCTH HA3LIBAIOTCA HH-
JNEeKCOM; HHAEKC MOMKeT NPHHUMATHL IeJIOUYMCAeHHBIE 3Ha4YeHHA.
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Kasx b1t U3 9TUX 3JIeMEHTOB ABJAETCH NepeMeHHOH, T. e. 0b1a1a-
eT UMEHEM U 3HaUeHHeM, K I0ITOMY MAaCCHB MOYKHO Ha3BaTh Ie-
peMeHHOH ¢ HHIEKCOM.

Maccus MoOxeT ObITH OTHOMEPHBEIM HJIM MHOTOMepHBIM. Pag-
MepHOCTh MAacCHBa COOTBETCTBYeT YHCJIY HHAEKCOB, HeoO0xoau-
MBIX AJdA UAeHTHGUKALUY OTAe bHOr0 3jeMeHTa. MOXKHO 3aaTh
0 32 MHIEKCOB, XOTA CJAYYAU HCIIOJH30BAHUA Dojlee TpeX HHACK-
COB OUYEeHb PelKH.

Hanpumep, ozHOMEPHLIN CTPOKOBBIE MacCUB, COmep:KaIlluil
33 6yKBBI pyCcCKOro ajadaBuTa, MOMKHO ITpeACTaBATH cebe B Buue
taba. 4.5.

Ta6ma 4.5. OgHOMEPHBLIA CTPOKOBLIA MAcCHUB

NHpekc Ol1|2]|3|4|(5]|6[7]|8|9[10[11[12]13|14]15]|16

Onementt la | O | Bl rla|lelélx|aln|lalkln|{mluioln
MaccuBa

MHpekc 17{18[19(20(21[22[23(24{25|26|27({28|29{30|31]32

Anemertol [plc|(Tlyldlx|lulvw|lwlw|s|e|s|a]|w]|a
Maccusa

HNHupexc MoxeT IPpUHUMATS ILEJOYUCTCHELIE 3HAUEHHA OT MH-
HUMAJBHOTO JO0 MaKCUMaJLHOro nHAeKca (B JaHHOM Maccube oT 0
ao 32). Raxapiil 3jeMeHT MaccuBa 00/1aiaeT cOOCTBEHHEIM 3HAUE-
HHUeM (B JaHHOM MACCHBE 3HAUEHUeM dJeMEeHTa ¢ MHAEKCOM 4 sB-
JAeTCSA CTPOKA «I»). Paamep maccusa onpefeAaeTcA KOJHUYECT-
BOM 3JIEMEHTOB B MAacCHBe (B ZaHHOM Maccuee 33 3JeMeHTa).

O6BaBIeHEEe MACCUBA [IPOU3BOIUTCA aHAJIOTUYHO 00BABICHUIO
IlepeMeHHBIX, He0oOXOAMMO TOMBKO AOIIOJHUTEJBHO YKAa3aTh MAaK-
CHMAJIbHLIN MHAEKC HJIK INalla30H M3MeHeHusa uHaexca. O6baBuM
OIHOMEDHBIH IEJIOYHCIEHHEIN MacCuB, cogepxanuii 10 sieMenTos,
1 OZHOMEPHBI CTPOKOBBIN MAacCHUB, cofep:Kamuil 33 amemenra.

A3bik Visual Basic .NET
Dim N(9) As Byte, B(32) As String

?/“ i A3biky Visual C# v Visual J#
; ; int[; N = new int[10];
i String!] B = new String[33];

A3bik Turbo Delphi
N: array(0..9] of integer;
B: array[0..32] of string;
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Obfpamenye K 371eMeHTY MaccHBa IPOU3BOJUTCA NO €ro BMe-
HY, cocTOgmIeMy M3 HMEeHH MacCHBa M 3HaUeHUA UHGeKca, HalpH-
Mep N(5).

3anoxnesne Macemsa. s vauana paboThl ¢ MACCUBOM He-
06X0AMMO eT0 IpeIBapUTEJBHO 3AI0JHUTH, T. €. IDUCROUTEL dJie-
MEHTAM MacCHBa OIpeJeJIeHHbIe 3HAYEHUA. JTO MOXKHO CAeJaTh
pPa3aUYHBIMU CIIOCODaMU:

e 3allOIHWTH MACCHUB CIAyYaHHBIMU YHMCJIAMH;

® 34IloJIHUTh MACCHUB CHUMBOJAMU C KJaBHATYDPBhI,

® 3alloJIHUTL MAaccusB U3 Qainia.

IIpoekT «3amojHeHHEe MACCHMBa». SAlOJHUTL YMCIOBON Mac-
CHUB AeCATHI0 CJAYUAMHBIMHU YHCJIAMH, CTPOKOBBIE MACCHB IISATHIO
CHMBOJIAMY, BBEJEHHBIMHU C KJIABUATYPHI, U CTDOKOBLIHI MacCCHB
OYKBaMH pYCCKOIO aa(daBHTR B3 TEKCTOBOro (aiira.

@ féﬂ Coazpnanue rpaduueckoro uaTepdeiica MpoeKTa
Ha a3pikax Visual Basic .NET, Visual C#,

@ Visual J# u Turbo Delphi

1. Ilomecture Ha (opmy (puc. 4.51):

¢ CINCOK ListBoxl, KOTOPBIX GyAeT MCIONB30BATHCA AJA
BBIBOJIA LIEJOYMCJICHHOI0 MAaCCHBa, 3AIIOJHEHHOTQ CJIydai-
HBIMH UYHCJIAMMH;

e CTIUCOK ListBoxZ, KOTOPBIH OygeT MCIOJIB30BATHLCA MJIS
BbIBOJIa CTPOKOBOI'O MACCHBA, 3AIIOJIHEHHOrO CHUMBOJAMM C
KJIABHATYPHI;

e CIIHCOK ListBox3, KOTOPBI¥ OyaeT WNCIOJIB30BATBCA IJIA
BBIBOZIa CTPOKOBOT0 MacCHUBA, 34MIOJIHEHHOIO CUMBOJIAMHM aJl-
daBuTa u3 daina;

* KHOIIKY Buttonl, ButtonZ m Button3 Ajad co3gaHuA obpa-
GOTUHKOB COOBITUM.

3anonHUM uYncJaoBOM MacCHMB N (I) LeABIMH CJAVYAHHBIMU
yucjaMi B mHTepBajse ot 1 xo 100.

Ha saswuike Visual Basic .NET gna reHepaumu nociegoBaresib-
HOCTH CIOYYallHBIX YyucesJ HCcIoabayeM pyHrmuio Rnd (). Ilpn sa-
nycke MHporpamMmbl GyHKIUS Rnd() fgaer ICeBAOCAYYallHYIO
(T. . KaXKALIH pas MOBTOPAINYIOCS) MOCJEI0BATENNILHOCTE YHCEJT
B nuTepBaje 0 < X < 1.

14 TonyuyeHHA mOCJIeA0BATeNLHOCTH CAyYaiHhEIX Yuces B 38-
JaHHOM HUHTepBaJje A < X < B HeO6GX0AHMMO KHCIIOJb30BAThL CJIELYIO-
myo popmyay:

(B - A)*Rnd{() + A.
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Torga nmosyueH”e IeJIOYHCICHHOH IOCIEO0BATENbHOCTH CJIY-
yalHBbIX yicels Ha MHTepBaJe 0 £ X < 100 AOCTUraeTCsa KCIIOJIb30-
BaH¥eM (YHKIIUM BbIAeNeHUA HeJOoH 4acTH yucia:

Int(Rnda () * 108).

s reHepauuy pas3iHYAIINXCA MeKLy cofoH mocienoBare-
JILHOCTeHN CJIVYalHBIX YUCeJd PEeKOMeHAYETCA HCIIOJNbL30BATh OIe-
paTop Randomize (). Oneparop Randomize () HCHOAB3YET apry-
MEHT [IJad WHHIUAJIH3aNNH TeHepaTopa CaydYallHBIX YHCeNR
¢pyaruuu Rnd (), 3azaBag ero HoBoe HavalbHOe 3HaueHMe. Ecau
apryMeHT OIIYIleH, TO B Ka4YeCTBe HOBOTO 3HAYEHUSA UCIOJIb3yeTCHA
3HadYeHHe, BO3ZBpalllaeMOe CHCTEeMHBIM TaiMepOM.

'-‘VB Cospanme oOpadoTuMKa cOOLITHA 3aNOJHEHHA
e MACCHBA CJHYYAHHBIMM YMCJIAMH Ha A3BIKe
Visual Basic .NET

2.Dim I, N{9) As Byte

Private Sub Buttonl Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click

Randomize {)

ListBoxl.Items.Clear{)

For I = 0 To 9

N(I) = Int(Rnd{() * 100)
ListBoxl.Items.Add{(Str (N(I)))
Next I

End Sub

Ha asmxax Visual C# u Visual J# ans rerepauum mcesno-
CAy4alHBIX IOCHAEJOBATENBHOCTEH HCIIOJNB3YeTCA JK3EMILJIAP
Kjgacca Random (manpumep, rnd). dag reHepauuu caydaiiHoro
YHCAa MOXHO HCIOJB30BATE MeToh rnd.Next (100), KoToOpmIi
reHepupyer cjaydailHble yuciaa, 0OJbUINEe HJIM pPABHEBIE HYJIIO, HO
MeHBIIINE WJMN paBHble 3HAYEHHIO apryMeHra (B OAHHOM CJayuae
100). Obmmuit pasMep MacCuBa MOMHO NOJYYUTh € HOMOIILIO
cBoicTBa Length, KOTOpoe BO3BpAllaeT KOJMUYECTBO 3JeMEHTOB B
MaccHBe.

Coznanue o6paGoTuMKa COGBLITUA 3aNOJHEHUSA
@ﬂ MacCHBa CJIYYaWHBIMH YHMCJIAMH Ha A3bIKax
Visual C# u Visual J#
2. Random rnd = new Random():
int[] N = new int[i0];

int I;
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private void buttonl Click(object sender,
System.EventArgs e)
{listBoxl.Items.Clear();
for (I = 0; I < N.Length; I++)
{N[I]= rnd.Next (100);
listBoxl.Items.Add (Convert.ToString(N{I])),
}
}

Ha sassike Turbo Delphi gnst remepanmu mceBIocayuaiHBIX
Hocae0BaTEALHOCTE HcIoJb3yeTca (GYHKNMA Random (). 3ta
GOYHEKIMA FeHePUPYeT CayYaiiHbIe YMCIia, OOJIbIINEe WUIK paBHLIE
HYJIl0, HO MeHbIITHe WK paBHbIe 3HaYeHHIO aprymeHTa. [[s1g reHe-
pannm pasnudaloIiuaxca MeXx Iy co0oil ImocIeaoBaTeILHOCTER CaY-
JalHBIX YHCEeJM MOMKHO MCIOJBE30BaTh omnepatop Randomize.

Cospanmue oGpaboTuynKa cOOBITHA 3aNOJHEHHA
MACCMBA CJIYYaHHBIMH UMCJIAMM HA A3BIKE
Turbo Delphi

2. var
N: array(0..9] of integer;
1: integer;

procedure TForml.ButtonlClick(Sender: TObject);
begin

ListBoxl.Items.Clear{);

Randomize;

For I := 0 To 9 Do

begin

N[I] := Random(100):
ListBoxl.Items.Add(IntToStr (N[I])):

end;

end;

Jna BBOIA »IEMEHTOB MACCHBAa ¢ KJIABHATYDHI MOXKHO MCIIOJNb-
30BaTh GYHKUIUI InputBox (). ApryMeHTaMi 3TOH PYHKIUYU AB-
JAIOTCA IBe CTPOKH, KOTOPhIe 0TOOpAXKAIOTCA B AUAJIOIOBOM OKHE
BBOJIA, 4 3HAYeHHeM DYVHKIHH — CHMBOJ, BBEeEHHBIH MOAH30BA-
TeJeM.

1.5.4. 1 2.5 4. PyHkuun sBoga
Y BbIEOAA AaHHbIX

WUccneposauue
MHPOPMALMOHHBIX =
Moaenen
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Vg Coznanne oOpa6oTumka COOBITHA 3aNMOJTHEHHA
Lol MaccMBa € KJIaBHATYPHI Ha A3bike Visual Basic .NET

3.Dim 2{4) As String

i

Private Sub Button2 Click{ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
ButtonzZ2.Click

For I = 0 To 4

A(I) = InputBox("BeemuTe osiemenT wMaccura”,”Beon
3JIEMEHTOB MAaCCHMBa C KJABUATYpH")
ListBox2.ltems.Add (A (1))

Next I

End Sub

Cosnanme o0pafoTumxa coOBITHA 3aTOAHEHUNA
' MACCHBA C KJaBHaTyphl Ha a3bIKe Turbo Delphi

3. var
A: array[C..4] of string;

procedure TForml.Button2Click(Sender: TObject);

begin

ListBoxZ.Items.Clear();

For I := 0 To 4 Do

begin

A[I] := InputBox ('BBon 3JeMEeHTOB MACCHUBa C KIABU-

ror t

aTypel’, 'BBenuTre sneMmeHT Maccuea',’ ') ;

ListBox2.Items.Add(A[I]);

end;

end;

Ha saspixax Visual C# u Visual J# n1sa BBOHAa 3JieMeHTOB
MacCHBa € KJaBHaTypPhl C HCIIOJIb30BaHueM QYyHKIUHU InputBox ()
HeoO0X0AMMO IMOAKJIIOYUTE U HCIONb30BATH IIPOCTPAHCTBO HMMEH
Microsoft.VisualBasic.

; Co3ganue 06padoTuMKa COOLITHA 3ATIOMHEHUS
m MAaCCHBA C KJIaBMATYDPHI Ha A3BIKAX
Visual C# m Visual J#
3.1. Bsectu komarny [IIpoexm-HoGasump ceviaky...].
B nosapuBmieMca nuasiorosoMm oxHe Add Reference na Brnaz-
ke .NET usz cnucka BpIOpaTh MMA KoMmnoHeHTa Microsoft.
Visual Basic. NET Runtime u meIKHYTb 110 KHONIKEe BoiOpame.
Brifpasnniii xoMmoneHT nobaBuTca B nosde BwlbparHbie
KOMNOKREHMNbL!
Ilenxsyrhs o xuomke OK.
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3.2. B O6ospesamene peuienuil B IpoeKte arrayl B pasgesne cchl-
JIOK References mobaBurca ccriaka Microsoft.VisualBasic Ha
COOTBETCTBYIOIlee IPOCTPAHCTBO HMMEH.

Tenepb MOXHO 100aBMTh CCHIJIKY HA NPOCTPAHCTBO MMeH U
obpaboTurk coObITHA B IPOTPaMMHEBIA Koa. Heob6xogumo yuecTh,
470 napamerpaMu ¢yHKORKH InputBox () Tak)Xe ABJAAIOTCA 3HAa-
YeHrne QYHKIUM 10 YMOJYaHWUIO U KOOPAUHATHEL BEPXHETO JIEBOTO
yIjla UaJOrOBOTO OKHa (ZVHKIHH.

3.3. using Microsoft.VisualBasic;
String[] A = new Stringl[5];

private wvoid button2 Click(object sender,
System.EventArgs e)

{for (I = 0; I < 5; I++)

{A[I] = Interaction.InputBox (“BeBemure 3BJgeMeHT
maccupa”, "BBom B3JEMEeHTOB MACCKUBA C KIaBUaTyps,
™, 500, 500):;

listBox2.Items.Add(A[I});

}

}

3aIoIHUM CTPOKOBBIM MacCHB OYKBaMM DPYCCKOTO ajadaBHTa
U3 TeKcToBoro daina. Co3gaiuM TeKCTOBLHIHM (aliii, comep:Raniui
OykBbI pycckoro angasuTta. Takne rexcToBbIe Qailabl JOMKHEI CO-
IepKaTh TOJBKO KOJBI CAMWX CHUMBOJIOB (He JOJIXKHEI COLepIKaThb
yOpaBAdOIne Koasl (QOpMATHUPOBAHUA TEKCTa, THTH A3BIKA
HTML u T. x.) u, ciexoBaTejbHO, JOJKHBEI CO3LABATHCA B IIPO-
CTEMIIINX TEKCTOBRIX pefaxkTopax tuma brokHoT (puc. 4.50).

“Z 1] 4.15. YteHue v 3anuch AaHHbIX B dainbl

dafin papxa  ©opMaT  Bug ICrpaaxa

Ew*m:mhﬂmmm

By
1 . 49

Puc. 4.50. TekcToBbIN (aiin, coaepxallmii pycckuia andasnt
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4. Co3zaTh B TEKCTOBOM peRaKTODe (hailli U BBeCTH OYKBBI DyC-
cKoro aJjgaBura 10 oxgHo# O6ykBe B cTpoke (puc. 4.50).
CoxpanuTts aiin alphabet.txt 8 xoguposke Unicode.

Ha siseikax Visual Basic .NET, Visual C# u Visual J# 06ba-
BMM MAaCCHB M lepeMeHHY0, XpaHslUIyIo B IaMATH anpec obbeKTa
StreamReader.

B o6paboruuke coBBITHA IPHUCBOMM IIeDEMeHHOM 3HaUYeHHE C
ACHOJIb30BaHNEeM MeToAa OTKPHITHS (dafina OpenText (), apryMeH-
TOM KOTOPOTO fBJSETCS HMA OTKphIBaeMoro aiina alphabet.txt.
B IMKJIe CO CYETUMKOM Ipoul3BeneM uTeHue Oyxr andasura M3
¢daiina c HCIIONBE30BaHMEM MeToJa ReadLine () ¥ BbiBeAeM OyKBBI
B CIIHCOK.

v ¥B Cosmanue of6paGoruuka cOOBITMSA 3aNOJIHEHHMSA
= MaccuBa U3 (paitaa ma s3eike Visual Basic .NET

5.Dim I As Byte, B(32) As String
Dim sr As System.IO.StreamReader

Private Sub Button3 Click (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Button3.Click

sr = System.IQ.File.OpenText ("alphabet.txt”)
For I = 0 To 32

B(I) = sr.ReadLline ()
ListBox3.Items.Add(B(I))

Next 1

End Sub

Cosnanue o6paboTyuKa COOBITHA 3IAMOIHEHUSA
maccuBa u3 ¢aiaa Ha g3pikax Visual C#
u Visual J#

5. String[] B = new Stringl33];
StreamReader sr;

private void button2 Click(object sender, System.
EventArgs e)

{sr = File.OpenText ("alphabet.txt”);
for (I = 0; I < 33; I++)
(B{Il = sr.ReadLine{);

listBox3.Items.Add(B[I1};
1
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Ha aseixe Turbo Delphi o6®ssaBum Maccus u ¢aitnoByio mnepe-
MEHHYIO.

B cobriTHitHO# npollenype ¢ TOMOIILIO METOLA AssignFile ()
CBAXKEM HMA GaltnoBoi mepeMeHHOH c mMeHeM daitga. [aa or-
KpbITUA Qafijia UCOOIB3YEM MeToA Reset (), apryMeHTOM KOTO-
poro sBageTca umsa hatinoBoil nepemMennoil. B muKie co CUETIMKOM
IpoM3BedeM UTeHMe OVKB asithaBuTa u3 (aija ¢ HUCIOJb30BaAHHEM
meToja Readln () # BeIBeZeM OYKBHl B CHHCOK.

- Coszganue COOBITHIHON NMpoOLEAYPHI 3AIOJHEHUIT
il maccuBa u3 ¢aiina Ha assike Turbo Delphi

5. var
B: array(0..32] of string;
f: TextFile;

procedure TForml.Button3Click(Sender: TObject):
begin

ListBox3.Items.Clear():;

AssignFile (f,'alphabet.txt’);

Reset (f);

For I := 0 To 32 Do

begin

Readln(f, RI[I]);

ListBox3.Items.Add(B[I]);

end;

end;
3z
W= & danyck npoekra Ha A3bikax Visual Basic

‘ @ .NET, Visual C#, Visual J# u Turbo Delphi

6. BamycTuts mpoekT (cMm. puc. 4.51).
MlenxHyTr IO KHOIKE 3aANOoAHeHUe MACCU8A CAYYQUHbLMU
YucaAQMU, B TIEPBBIM CIUCOK OyAyT BHIBEAEHBI 3JeMEHTHI Mac-
CcHuBa, 3AlOJHEHHOTO CAy4YalHBIMM UMCIAMU.
IIlenxkHYTE IO KHOOKE 3AN0OAHEHUE MACCUBA C KAABUATMYPYL,
BO BTOPO# CIuMcOK 6yAyT BbIBeJeHBl 3JeMEHTHI MacCcHBa, 3a-
[IOJIHEHHOT'0 CHUMBOJIAMH, BBEAEHHBIMH C KJABHATYPHI.
HlesxHYTh IO KHOTIKe 3anoiHerue Maccusa us gaiira, B Tpe-
TUH CIUCOK OYAYT BhIBeJEHBI 3JIeMeHTHl MaccmBa, 3aIlOJHEH-
Horo OykBaMu pycckoro aadasura us daiia. Tak Kak He BCe
3JIeMEHTHI MACCHBA TIOMEIAIOTCA B CIUCOK, NOABJIAETCA Bep-
THKAJBHAA [I0JIOCA IIPOKPYTKH.
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o e -
“B 3aMosHEH e MacBa = T —“'J-QJ.!j
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Puc. 4.51. MpoekTt «3anonHeHe Maccuea»

KomnsioTe[§HbINH MPAKTHKYM

sp——

Windows-CD I35~

4.21. Cospars NpoeKT «3alloNIHEHUEe MAacCHBa», l":;VBl @

.Jinformatika10\...\Array 1\

TurboDelphi-CD [

2

...\Projects\Array1\

4.16.2. Mouck 3anemMeHTa B MaccUBax

ITonck B CTPOKOBBIX MacchBax 0OBIUHO peanusyercs B Gopme
[OMCKAa HHIeKCa dJeMeHTa MacCuBa, LAA KOTOPOTro 3HaueHHe dJie-
MEHTa COBIIaZaeT € 3aJaHHLIM. B YHCIOBBIX MacCHBAX OGBIYHO
IIPOM3BOLAUTCA IIOMCK MHHHMMAJBLHOIO HJIM MaKCHMAaJbHOro 3JIe-
MeHTA.

IIpoektr «Ilonck B maccuBe». PasdpaboraTh IIPOEKT, B KOTO-
POM 4YMCJIOBOM MaccuB, cogepskamuil 10 aneMmeHTOB, 3amoaHAEeTCH
cayuaiiHeIMH umcaaMu B guamasoHe oT 0 no 100. OcyiiecTBATH B
3TOM UYMCJIOBOM MAaCCHUB€ IIOHMCK MAaKCHUMAaJLHOTO dJIEMEHTA WU ero
HHJIeKca.
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@ @“ Co3zganue rpagmuueckoro unrepdeiica nmpoekra
Ha A3bIKax Visual Basic .NET, Visual C#,

@ D Visual J# u Turbo Delphi

1. IlomecTurs Ha ¢opmy (puc. 4.52):
» CIIMCOK ListBoxl ANA BRIBOJA 3HAUEHWHM MHAEKCA dJeMEH-
TOB MAaCCHBA;
* CIIMCOK ListBox2 NS BRIBOJA 3HAYEHMI 3JIeMEHTOB MAaCCH-

B&;

e« HRAIIUCH Labell AAA BbIBOAA HMHAEKCA MAKCUMAJIBHGIO 3J€e-
MEHTAa,

« Haanuch Label? [JjA BBEIBOJA 3HAUEHHSA MaKCHMAaJbHOTO
aJIeMeHTAa;

» KHOIIKY Buttonl xns cosganwms obpaboTumKa COOBITHSA;
« IBE HAAMNMCHU IJsS BBIRONA MOACHAIOIIMX TEeKCTOB.
CosgazuMm 006paboTUMK COOBITHS JIA 3aAlIOJHEHHUS LeJI0Yuc-
JEHHOTO MacCUBa CAYYAWHBIMYE YHCAAMHY U ITOMCKA MAKCUMAJILHO-
ro 3jJeMeHTa W ero MHIEeKCa:
1) O6baBUM 1leJIOUMCIEHHBIE NIepeMeHHble I U Max, a TaKkKe Ie-
JIOUHCJIEHHBIH MacCcuB A (9), cofep Kalllfil JeCATh 3JIeMEHTORB.
2) 3anoysHUM MacCHB 1eabIMu caydaitueiMu yuciaamu ot 0 go 100.
3) Bymem cuuTaTh, UTO CHauwasla MAKCHUMAJIBHBIA 3J€MEeHT paBeH
IIePBOMY JJIEMEHTY MacCuBa, T. e. Max = 0 1 A(Max) = A{(0).
4) 3areM B LIMKJIE CO CHETUMKOM I ¢ MCIOJL3OBAHHEM OllepaTopa
BE€TBJIEHHSA IIOCHenoOBaTEeJILHO CPpaBHHUM MaKCI/IMaJIbeIﬁ a3Je-
MEeHT MaccHBa (2JeMeHT maccuBa ¢ umHAeKcoM () co Bcemu
OCTAJLHBIME sJeMeHTaMu. Ecau Kaxoi-nubo 3JIeMeHT OKa-
JKeTcs O0JIbIIIe, IIPMCBOUM MEePEeMEeHHOH Max MHAEKC 3TOTO dJIe-
MeHTa.
5) PesyasTaTr moucka, T. €. HHIEKC MAKCHMAJLHOrO 3JeMeHTa U
caM MAaKCHMAJbHLII 2JIEMeHT, BbHIBeJeM Ha HAAIMCH.

Va| Cospanue o6paboTunka coOBITHA Ha A3BIKE
Visual Basic .NET

2.Dim A(9), I, Max As Byte
Private Sub Buttonl Click (ByVal sender As Systerm.
Object, ByVal e As System.EventArgs) Handles
Buttoni. Click
TistBoxl.Ttems.Clear ()
ListBoxZ2.Items.Clear ()
'BanonaHeHMEe MACCHBAE
Randomize ()

M
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For I = 0 To 9

A(I) = Int(Rnd{) * 100)
ListBoxl.Items.Add(I)
ListBoxZ2.Ttems.Add (A(I))

Next I

'HoMCK MAKCUMAJIEHODO 3JIEMEHTA
Max = 0

A(Max) = A({0)

For I = 1 To ¢

If A{I) > A{(Max}) Then A{Max} = A{(I) : Max = T
Next I

Labell.Text = Max
Label2.Text = A (Max)
End Sub

@-
&l 3anyck npoexrta Ha a3blkax Visual Basic

.NET, Visual C#, Visual J# u Turbo Delphi

¥ MMovick B Maccvse
3. Banyerurs BPoexT (cM. puc. 4.52), . SRt
[ITenxkHyTs 110 KHOIKE J3anoj-
Humb U HAllmu HEeCKOJbKO pas.
Ha vHaanmucm 6yAYT BBIBOIUTECH
pe3yabTaThl OOMCKA HMHAEKCA
MAKCUMAJBHOTO 3JIEMEHTA U caM .
MAKCHMajiLHEIH 2JIeMeHT AJAA
pa3ANUYHBIX BADHAHTORBR 3aIloJHe-

HHUSA MacCHUBa. Puc. 4.52. Tpoexr
«llonck 8 maccuee»

fs3™ -
56 O . ;
B5 ! [lMgexc anemeHTa

" Makc anemeqT

T 3anenauTe i HaiTs

{“wm\nmo\.umm—-ol'
[}
@

Komnbm'reém,m PAKTHKYM

oAt

Windows-CD I35~

4.22, CosgaTs npoeKT «Ilonck B Maccugpe». '. VB .ﬂ
= 3

.JAinformatika10\...\arrayMax\
TurboDelphi-CD =

...\Projects\arrayMax\
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4.16.3. CopTupoBka Ynucnoebix MacCUBOB

ITon copTHMPOBKOH YHCIOBOTO MACCUBAa NOHHMAETCH IIPOIECC
NepecTAHOBKY YHCJIOBBIX 3HAYEHUN 3JIEMEHTOB MAaCCHBA, IEJIBIO
KOTOPOro ABJAETCHA pa3MelleHUe 3/IeMeHTOB MAacCHBa II0 BO3pac-
TaHuio (UaK 10 YOLIBAHHIO)

I[Iyerer v Hac uMeeTCA LLeJIOYUCJEHHBIH MAaCCHB, COCTOALIUAN
M3 JEecATH 3JEeMeHTOB ¥ 3all0JHeHHBIH cayuyafiHbIMuU yHuciaaMy ot 0
o 100. IlpeacTaBuM MAacCHB M IIPOIIECC €I'0 COPTHPOBKM B BUJE
rabauikl (Tadba. 4.6). MuaeKch /1eMEHTOB MaCcCHBA DAa3MeCTHM B
HepBOM BEPTHKAJIBHOM CcTOJ0IIE TabAUUbI, 4 CAMU 3JeMeHThl — BO
BTOPOM BePTHKAJILHOM CTOJIOIE.

AJropydTM COPTHPOBKU MACCHBA I10 YOLIBAHWIO COCTOUT B Cle-
OVIOLIEeM:

1) Ha mepBOM 1l1are COpTUPOBKM ITPOBECTH MOUCK MaKCHMAJIBLHO-
ro asaemeHTa B maccuse ¢ 0 o 9 anement. IloMeBATE MeCTaMH
HalXeHHBbIA MAKCHMAaAbHBIN DJIEMEHT C 3JIEMEHTOM, HMEIOIIUM
HHJAEKC, PaBHBIH Hy 0. ECciu MakcuMaJbHBIN 3/IeMEHT nMeeT
nHgekc 0, TO OCTABUTH €r0 Ha MecTe.

2) Ha BTOpPOM 1Iare COPTUPOBKH IIPOBECTH IIOMCK MAKCHMAaJILHO-
ro anemeHra ¢ 1 mo 9 snemenr., IlomeHaATh MecTaMu HaiileH-
HEIH MaKCUMAJIBHBIM 3J€MEHT C 3JIEMEHTOM, MMEIIUM MH-
JeKC, PABHBIH €IMHUIIE.

3) lloBTopuTh WIard COPTHPOBKH ellje ceMb pasd. Ha kaxcgonm ruare
OCYILIECTBUTH IOMCK MAKCUMAJbLHOI'O 3JeMeHTa Cpely OCTaB-
LINXCA HEYIOPAJOUSHHBLIX 3JeMEHTOB M CAeJaTh IIepecTaHOB-
Ky 3JIeMEHTOB,

Tabnuua 4.6. AIroputm COPTUPOBKU MacCuBa No yObIBAHWUIO

UH- Mac- War copTMpoBKku

Aexc cuB 1 2 3 4 5 6 7 8 9
0 44 1,84 | 84 | 84 | 84 | 84 | 84 | 84 | 84 | 84
1 9 9 [(a79 [ 79 | 79 | 79 | 79 | 79 | 79 | 79
2 39 39 | 39 (469 | 69 | 69 | 69 | 69 | B9 | 69
3 69 69 | 69 |Y39 [446 [a46 | 46 | 46 | 46 [ 46
4 41 41 | 41 | 41 | 41 (Y44 | 44 | 44 | 44 | 44
5 84 (Y44 | 44 | 44 | 44 | 41 | 41 | 41 | 41 | 41
6 46 46 | 46 | 46 (v39 [ 39 [ 39 (441 [ 41 { 41
7 79 79 |v9 9 9 9 g 9 (439 | 39
8 41 a1 | 41 | 41 | 41 | a1 | a1 [v39 |Y9 |a15
9 15 1515|115 | 15 | 15 | 15 | 15} 15 |T9
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B rabauie KaxxIbIM mar COpTHPOBKM MACCHBA PA3MECTHM B
BEPTUKAJIBHOM CTON0IE, OTOOpaKalilneM IOPALOK 3JIeMeHTOB
maccuBa. IlepecTaHOBKY 3JieMEHTOB MaccuBa 0TOOpasuM cTpe-
KaMH.

[Ipoexr «CopTHpOBKA YHCAOBOTO MACCHBA». 3AIOJTHUTE YHC-
J0BOH Maccus, comep:kalnuit 10 sneMeHTOB, CAy4aMHBIMU 9HCAA-
mu B guamnai3oHe or 0 go 100. OcyuiecTBUTE COPTUPOBKY YHCIOBO-
ro MaccuBa IIo yOmiBaHHIO. [IOMCK MaKCHMMaJlIbHOTO 3JIeMeHTa
OCYVIIIECTBUTL Pa3JINUHbIMHU CHOCO68MI/IZ

e C IOMOIIbI0 MPOLEAYPHI;

¢ C NOMOLbID (YVHKIHU;

e BO BJIOXKEHHOM LHKJIE.

a Vg 'ﬂ
‘E;: Cosaanue rpadmdeckoro KHrepdeiica npoexta

Ha a3bikax Visual Basic .NET, Visual C#

u Visual J#

1. ITomecTuTe Ha dopmy (puc. 4.53):

» CIHCOK ListBox1l, KoTOpHI# OyaeT MCIOJIB30BATBHCA IJIA
BEIBOZA 3HAUYEHUI HMHIEKca IeJOYNCJIeHHOTO MACCHUBA;

» CHUCOK ListBox2, KOTOPHIA OyjAeT MCHOJL30BATBLCA IJIA
BRIBOJA YHCJIOBOrO MAacCHBa, 3alQJAHEHHOTO CIYYaHHBbIMU
gucaaMu;

e cOIMCKHU ListBox3 — ListBoxll, KoTOpbie OYAYT MCHOJND-
30BaTBCA [IJIs1 BBIBOJA LIATOB COPTHPOBKM MACCHBE;

*« KHOIIKKM Buttonl m Button? Aad cosiaHud oOpaboTunKOB
COOBITHI 3aTMOJHEHUS MACCUBA KM COPTUPOBKH;

« Hagnucb Labell A5 BbIBOJA HYMepaIlMH IIIaroB COPTHUPOBKH.

Ha sispixe Visual Basic .NET 6yzaeM ucKaTh MaKCuMaJbHBIH
3JIEMEHT ¢ UCNOJB30BAHHEM IIPOLEAYDHI. [IporpaMMHBIH MOAYJIb
IpoexkTa Gy/eT CoAep:KaTh:

e 00paboTuMk COOBITHA 3AIOJHEHHSA MAacCCHBA CJAydYaHHBLIMHA

4ycaaMu;

e 06paboOTUUK COOBITUA COPTHPOBKU MAaCCHUBA;

¢ IIDOLEAYDPY IIOMCKA MAaKCHMAJLHOrO 3JjieMeHTA.

“VBI Co3sgaHue mMporpaMMHOrO Koja NpoeKTa Ha fA3bIKe
Visual Basic .NET .

1]

O0baBuM mepeMeHHbIE AJA UCIOJAB3OBAHUSA B MPOrPAMMHOM
MonyJie 1 co3fanuM obpaboTYMK COORITUS 3aIOJHEHUA LEeJOYUNC-
JIEHHOTO MacCCHBA CIYYaMHBIMK YHCIaMH.
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2.pim A(9), I, J, K, R, Max As Byte

Private Sub Buttonl Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click

'OumcTrka HOJel COUCKOB MHOEKCOB JJEMEHTOB

'M 3BHAYEHMI 3JJIEMEHTOEB MAaCCHBAa
ListBoxl.Items.Clear ()

ListBox2.Items.Clear ()

'BanosiHeHMEe MaccuBa CUIVYARHEMY UMCAAMHM

Randomize ()
For K = 0 To 9
A(K) = Int(Rnd{) * 100)

ListBoxl.Items.Add (K)
ListBox2.Items.Add (Str(A(K)))
Next K

End Sub

IIpouenypa moucka MaKCHUMAJBHOTO 3JIEMEHTA MakcOIeMeHT
(ByVal I, ByRef Max) OyJeT MHOTOKPATHO BHEI3BIBATHCA U3 06-
paboTyuka cOOBITUA COPTHPOBKU U HyaeT CONEPIKATH BXOMHON u
BBIXOJHOH IIapaMeTphl:

I — BxXOAHOH mapaMerp (MHIEKC MAKCHUMAJLHOIO 3J€MEHTa
MACCHBa IIOCKe IIDejBIAVINero Irara);

Max -— BBIXOJHOU mapaMmeTp (HHJEKC MaKCHUMAJBLHOTC 3Jje-
MeHTa MacCyUBa IIOCje JaHHOTO IIara),

3. 'Hpouenypa noucka MHOEKCA MAaKCHMAJLHOI'O SIEMeHTa
'MaccuBa
Sub MaxcBiemeut (ByVal I, ByRef Max)
Max = 1
For J = I + 1 To 9
If A(J) > A(Max) Then Max = J
Next J
End Sub

Cospgamum 06paboTunx COOBITHSI COPTUPOBKH MAacCHUBa, KOTO-
PEI#l OyneT BKIIOUATH:

® OYHUCTKY NOJEeH CIMCKOB IIaroB COPTHUDPOBKH;

® IIVUKJ CO CYETUYMKOM I, B KOTOPOM OCYILIECTBJISETCSA IIOLIA-
roBasg COPTHPOBKa MACCHBa IO YOBIBAaHHIO M KOTODBIH, B
CBOIO OYepednb, OyAeT BKJIOUATL:
— BBI3OB NIPOLIEAYPHI MOUCKA UHAEKCA MAKCHUMAILHOIO dje-

MEHTA;

— IIepeCTaHOBKY 3JIEMEHTOB MacCHBA;
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BBIBOZX MaCCHBa AJA KAaXKAOro mniara COPTHPOBKH B CIIHC-
KX C UCIIOJb30BAHMEM IIHUKJA CO CHETUHMKOM H OIepaTopa
BeIBOpA,

4. Private Sub Button2 Click 1 (ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttorz,Click
'OuncTka noser CHMCKOB WAaroB COPTUROBKU
ListBox3.Items.Clear ()

ListBoxll.Items.Clear ()

Labell.Text = " "

'CopTHpOBKA

For I = 0 To 8

Labell.Text = Lapell.Text + ™ ” + Str(I + 1) + " "
'BEIBOB MpPOLUEOYPE MHOMCKE MHOEKCA MAaKCUMAaJIbLHOIO
'sneMmedTa MakcdaemeHT (I, Max)

'lepecTaHOBKA 3JIEMEHTOB MacCHUBA

R = A(I)
A(I) = A((Max)
A(Max) = R

'BHIBOO MACCHMBA ILJS KaxXIOro mara COPTHPOBKU

For K = 0 To 9
Select Case T
Case 0
ListBox3.Items.Add (Str (A (K)))
Case 8
ListBoxll.Items.Add{(Str(A(K)))
End Select

Next K

Next T

End Sub

Ha sizpike Visual J# MakcuManpHbld 2JeMeHT OyAeM HCKATh
¢ ucnoJsib3oBanueM ¢pyHKnuH. IIporpaMmmuslit Moayas npoexkTa 6y-
JIeT COLEepKaTh:

e 06paboTunK CcOOBITHA 3all0JHEHHS MACCHBA CAyYaHHBIMH

YHUCIIAMUY;
e 00paboTYHK COOBITHS COPTHPOBKHM MAacCCHBE;
o QYHKIHMIO MOMCKA MaKCUMAJILHOTO 3JIEMEHTA.

m Co3naHme nmMporpaMMHOrO Koja IPOEKTa
Ha A3bIke Visual J#

O6bs1BUM NEpPEeMeHHbIe JJA HCHOJb3OBAHUA B IIPOrPAMMHOM
MOZyJIe B CO3JanuM oOpaboTUYMK COOGLITHA 3AIIOJHEHMWS ILIeI0UUC-
JIEHHOIO MAacCcHBa CJIYYaHHEIMHA YHCIAMY,



348 Taasa 4

2. Random rnd = new Random();
int[] A = new int[10];
int I, J, Max, K, R;

private void buttonl Click (Object sender, System.

EventArgs e}

{listBoxl.get Items().Clear();
listBox2.get Items().Clear()
//3anonHeHue MAacCHUBa
for (K = 0; K <= 9; K++)
{A[Kl=rnd.Next (100) ;

listBoxl.get items () .Add(System.Convert.
ToString (K));
listBox2.get Items (}.Add(System.Convert.
ToString (A[K]));

I

}
}

DyHKIUA IOMCKA MAKCHMAJBHOTO 5JMeMeHTa MaxELl (int I)
OyaeT MHOTOKPATHO BHIZBIBATHCH U3 o6pabforunka cOOBITHS COPTH-
POBKH. DYHKITHAA CONEPIKUT BXoAHOM MapaMeTp I (MHIEKC MaKCHU-
MaJbHOI'O 9JIEMEHTa MACcCHBa IocJie Ipeablgyinero mara). Bosspa-
maeMoe pyHKIUeH 3HaUueHHue — result (MHAEKC MAKCHMAaJIbHOIO
3JIeMeHTa MaccuBa IIoc/ie JaHHOro Ilara).

3. //Houck MaxcHMaabHOrO B3JeMeHTAa
int MaxEl (int 1I)
{int result;
result = I;
for (J = I+1; J <= 9; J=+)
{if (A[J] > A[result])
{result = J;
}
}
return result;

}

Cospagum 00paboTYHK COOLITHS COPTHPOBKH MAacCHBa.
4. private void button2 Click (Object sender, System.
EventArgs e)
{//0Oumcrra nojeil CHUCKOEB MHATOB COPTHPOBKNU
listBox3.get Items().Clear();

listBoxll.get Items () .Clear();
labell.set Text (™};
//CopTUpOBKaA
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for (I = 0; 1 <= 8; I++)
{labell.set Text(labell.get Text() + “ " + System.

Convert.ToString (I+1) =+ "y
//BEI3CE [OPOLUEOYPEH HOMCKa HOMepa MaKCuMAaJILEHOIO

//BneMeHTa

Max = MaxEi(I);

//NepecTaHOBKa SAEMEHTOB MacCiHBa

R = A[I];

A[I] = A[Max]:

A[Max] = R;

//BrBOI MACCHMBA IJA Kaxgoro nara COPTUDPOBKH
for (K = C; K <= 9; K++)

{switch (I)

{case

0: listBox3.get Items().Add(Sysctem.Convert.
ToString (A[K])):

break;

case 8: listBoxll.get Items().Add(System.Convert.
ToString (A[K]));

break:

}
}
}
}

Ha aspike Visual C# MakcuManpHbI# asieMeHT OyAeM UCKATh
C MCHOJBIOBAHMEM BIOXKEHHOro mukja. [IporpaMMHBIA MOZYIbL
npoeKra OyZeT COmepXaThb:
e 06pabOTUMK COBLITHA 3amoJiHeHuA MaccHBa caydalHbBIMH
YHCJIaMU;
e 06paboTUNK COOLITHA COPTHPOBKK MACCHBa, B KOTOPOM IIO-
HCK MAKCHUMAaJbHOrO 3JIeMeHTa OCYUIeCTBJIAETCA BO BJIO-
JKEeHHOM IIHKJe.

'ﬂ Co3naHue MPOrpaMMHOro Koja NpoeKTa
& Ha A3bIKe Visual C#

O0BABUM II€PEeMEeHHBIe IJf KCIIOJNb30BAHUA B NPOrpaMMHOM
MoOAyAe U co3LaAuM 06paboTYMK COBBLITHS 3AIMOJHEHUA IeIOUNC-
JIeHHOTO MaCCHUBa CAYYaWHBIMM 4YKCAaMU,

2. Random rnd = new Random();
int[} A = new int[:0;;
int I, J, Max, K, R;

private void buttonl Click(object sender, System.
EventArgs e)
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{labell.Text ="";
listBoxl.Items.Clear();
listBox2.Items.Clear ()

//BanonHeHe MaccuBa

for (K = 0; K < A.Length; K++)

{A[K]=rnd.Next (100) ;
listBoxl.Items.Add (Convert.ToString(K));
listBox2.Items.Add (Convert.ToString (A[K]}));

}

}

.
7

CoapmamnM 06paboTyuK COGBITHA COPTHPOBKHM MACCHBA.

4. private void button2 Click (object sender, System.
EventArgs e)
{//OumcTra noseri CHMCKOB HAT'OB COPTHUPOBKM
listBox3.1ltems.Clear();

listBoxll.Items.Clear ();

//CopTHUpOBKaA
for (I = 0; I < A.Length-1; I++)
{labell.Text = labell.Text + " " + Convert.

ToString (I+1) + " ",
//IIOMCK MAaKCHUMANBLHOI'O BISMEHTAa

Max = I;

for (J = I+1; J < A.Length; J++)
{if (A[J] > A[Max])

{Max = J;

}
}

//llepecTaHOBKaE BJIEMEHTOB MaCCHUBA

R = a[Il;

A[I]l] = Al[Max];

A[Max] = R;

//BrIBOL MaccuBa OIS KaXOOro mara COopTHDOBKM
for (K = 0; K < A.Length; K++)

{switch (I)

{case 0: listBox3.Items.Add (Convert.ToString (Af{K])):
break;

case 8: listBoxll.Items.Add (Convert.ToString{(A[K]))
break:;

]
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3anyck nmpoekTa Ha A3bIKax Visual Basic
NET, Visual C# u Visual J#

5. 3amycturte npoext (cM. puc. 4.53).

ITenkHyTh IO KHOIIKE 3an0HUMb MACCUB. B epBuI# CITUCOK
OyayT BBIBEJEeHBI 3HAUEHMA HMHAEKCA MaccHBa, a BO BTOpOi
COHCOK — 3HA4YEeHUsA 3JIEMEHTOB MacCHBa — CAyUYalHbIe YHCJIA.
IMMenxnyTs 110 KHONIKE Copmupoéams. B cIIMCKax ¢ TpeThero
0 OJUHHAALATHIM OyneT peas3oBaHa MONIATOBAA BU3yaan3a-
MU MPOoleCcCa COPTHPOBKH YMCJOBOTO MaccuBa. Ha HaAmmchb
OyayT BhIBeJeHHI HOMEpa IIATOB COPTUPOBKH.

CORTYPOBKaE YWCKOBOTO MaCH
1.2 3 4 5
{26 Tos {o8 [os [958 {98
78 178 181 /81 {81 |81
159 {59.159:.{178 |78 | 78
11 v g1 4 e 76
144:) 4471 44'1 44 44' 59
53 153153153153 {53
76 |76y it |1
54 |54 {54 |54 |54 |54
98 {26126 |26 26|26
81 {81 | 78:|59]59. 144

cooo-\lc»m.uwr\)aol

3anonHuTL Maocme! flf;'l CopTuposath I

Puc. 4.53. MpoekT «CopTUpoBKa 4YNCROBOIro Maccusa»

Y Cospanne rpadguyeckoro unTepdeiica nmpoexra
; Ha s3sike Turbo Delphi

1. IlomecTuts Ha Gopmy (puc. 4.54):

« Tabinny StringGridl, KoTopasa OyZeT MCIOJb30BATHCA
IJIA BBIBOJA 3HAYEHHH MHAEeKCa IEeJOYMCJIEHHOI'0 MaccHBa,
HOMEPOR IIaroB COPTHUPOBKHW, YHUCJIOBOTO MAacCHBa, 3aIoJi-
HEHHOT0 CJIYYaUHBIMM YHUCIAMH, a4 TAK¥Ke COCTOSHUI MACCH-
Ba ITOCJIe KaXKJOro IIara COPTHUPOBKMU;

* KHONKHM Buttonl m Button2 gna cosmauus o6paboTYnUKOB
COOBITHH 3aIOJIHEHHS MAaCCHBA W COPTHUPOBKU.

[IporpaMMHBIE MOAYJIBL NpoeKTa OyJeT Comep:KaTh:
e 06paboTUnMK COOBITHA 3aIOJHEHHSA MacCHBa CIYYalHBIMU
4HCJIAMY;
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e 06paGoTuMK COOLITHUA COPTHPGBKH MacCHBa, B KOTOPOM
IOMCK MaKCHMAaJBHOTO 3JIeMEHTa OCYUIECTBJISAETCA BO BJIO-
JKEeHHOM ITHKJIE.

O6baBuM [IepeMeHHbi€ NIA WUCIIOJH30BAHHA B HNPOTrPAMMHOM

MOJyJIe B Co3LafuM 0OpabOTYHK COOBITHA 3aTIONHEHUA IEeJIOYHC-
JEHHOTO MaceHBa CHy4AWHBIMHM YHCTAMH.

2.

var

A: array[1..10] of integer;
I: integer;

J: integer;

K: integer;

R: integer;

Max: integer;

procedure TForml.ButtonlClick({Sender: TObject};
begin
//BanosHeHue MacCcHBa
Randomize;
for i:=0 to 9 deo

begin

for j:=0 to 9 do

begin

StringGridl.Cells[i+2,0]:= IntToStr(i+1);
StringGridl.Cells[0,j+1]:= IntToStr(j);

A[3] := Random(100);
StringGridl.Cells([1l,J+1]:= IntToStr(A[]]}:
end;
end;

end;

Cospagum o6paboTHNK COOBITHA COPTHPOBKH MacCHBA.

. procedure TForml.Button2Click(Sender: TObject);
begin

//CopTupoBKa

For I := (0 To 8 Do

begin

//Mouck mHOoexca MaKCHUMalIbHOI'O BJIEMEeHTA
Max := 1I;

For J I + 1 To 10 Do .
begin

If A[J] > A[Max]

Then Max := J;

end;

//HepecraHOBKA



R := A[I]:

A[I] := A[Max!;

A{Max] := R;

//BRIBON MaCCHMBa B 7abinily LA Kaxiaoro Mara
//copTHpOBKM

For K := 0 To 9 Do
StringGridl.Cells[i+2,k+1]:= IntToStr(Al[k]);
end;

end;

&

3anycTuTh OpoeKT (cM. puc. 4.54).

[IleaxuyTh N0 KHONIKe 3anoarums maccus. B uynesoil cronbern
rabaunsl 6yIyT BEIBEJEeHbl 3HAYEHUsS WHJEKCa MaccHUBa, B HY-
JIEBYIO CTPOKY — HYMepaIlis HIANOB COPTUPOBKH, a B IEPBBIN
cTosifel] — 3HAYECHHA 2JIEMEHTOR MaccHuBa (cnydyaiHble 4ucia),
MlenxuyTs mo kHONKe Copmuposams maccusé. B cronbuax
Tabauubl OyneT peain30BaHA IOLIAroBaA BU3YaJHM3AlNA HIPO-
1Iecca COPTHPOBKH YHCAOBOTO MAaCCHBA.

4 94 94 94
3 62 €3 B3 63
760 60 60 60
53 69 5% b3 ¢
24 85 BB Bh fh 5
35 38
5 &
24 24

CopTUpoBRTH HBCCHS!

X J40_[o4 c0 60 1
{

Puc. 4.54. lNpoekT «CopTrpoBKa YNCAOBOrg mMaccmea»
Ha s3bike Turbo Delphi

e+ ©

F . e e
R

KoMnsioTepfHbIi JPaKTHKYM
gt R

LGS i

Lo .
Ao Wil

VVindows-CD <=

4.23. CozgaTek npoeKT «COPTUPOBKA UHUCIOBOIQ ' .
MaccHBa» Ve @
. = B _=J

..\informatika10\...\arrayByteSort*\
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TurboDelphi-cD 5~

...\Projects\arrayByteSort*\

4.16.4. CopTnpoBKa CTPOKOBbIX MaCCUBOB

ITox copTUPOBKOM CTPOKOBOIO MACCHBA IIOHMMAaeTCA IPOIECT
MEPECTAHOBKH 3HAUEHHH 3JeMEHTOB MAaCCHBAa, IEJbK KOTOPOTro
ABJIAETCA pasMellleHre CTPOKOBBIX 3HAUEHHH 3JIeMEHTOB MACCUBA
[I0 BO3PacTaHUIo (MK 10 VOBIBAHUIO) (CHAYAA IO II€PBBIM CHMBO-
JaM, 3aTeM II0 BTOPLIM M T. [.).

IIpu copTupoOBKe CTPOKOBOTO MaccuBa II0 BO3PACTaHHIO ero
3JIEMEHTHI PAacIoJaraloTcd B NPAMOM IopAKe (Yucsia, JaTHH-
ckuil andasur or A mo Z, pycckuit andasur or A mo f), a npu
COPTHPOBKE II0 YOBIBAHHIO — B 00paTHOM IHOpanke (PyccKu#l aj-
dasuT or A go A, nmatuHckU# andaBuT or Z nmo A, uuciaa).

IIpoekT «CopTHpPOBKA CTPOKOBOr0 MAacCHBa». 3alOJHUTH
CTPOKOBBIE MaCCHBHI OYKBAMHE PYCCKOIro aJ(aBUTa M KOMIBIOTEP-
HBIMH TepMHHaMHN H3 TEKCTOBBIX cbafmon. OTCOpTI’IpOBaTI: Mmac-
CUB, COIEpsKalllUll KOMNOLIOTEePHBIe TePMUHLI, 10 BO3PAaCTaHUI M
COXPaHHTb ero B TEKCTOBOM aiie.

“;BI féﬂ Co3panmne rpacdmueckoro marepdeiica nmpoeKrTa
Ha a3eIkax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

1. ITomecTuTe Ha dopmy (puc. 4.55):

e HAANMNCHL Labell, KoTopad OyIoeT MCIOJb30BATHCH AJIS BHI-
BOJA BJIEMEHTOB CTPOKOBOTO MacCHBa, 3alOJHEHHOTO H3
TekCcTOBOTO ¢aiina GyKBaMu pyccKoro ajdarBura;

e CHMCOK ListBoxl, KOTOPHIH OyJeT HCIOAL3OBATHCA MAJH
BBIBOJA CTPOKOBOTO MACCHBA&, 3alI0JJHEHHOTO M3 TEKCTOBOTO
daiiyia KOMIBIOTEPHLBIMM TEPMHHAMMU;

CHUCOK ListBox2, KOTOpHIH OyJeT HCIOIL30BATHCA AJA

BBIBOLA OTCOPTHPOBAHHOI'0 CTPOKOBOTC MAaCCHUBa, COAepKa-

LIero KOMIIBIOTePHBIE TePMUHEI;

*« KHONIKM Buttonl — Button5 mas co3nanus o6paboTUuKOB
COORITHI 3aMOJHEHUS CTPOKOBBIX MACCHUBOB, COPTHDOBKH,
BBIBOJIA M COXPaHEHUA OTCOPTHUPOBAHHOTO MacCHBa KOMIbBIO-
TEPHBIX TEPMUHOB.

*
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CosnaguM TeKcToBLIe (haljibl, colepsxaniue GYKBBI DYCCKOro
anpaBUTa M KOMILIOTEPHBLIEe TEPMHHBI.

2. Co3xaTs B TEKCTOBOM pegakTope (paiti u BBecTu ODYKBEI pycce-
Koro andasura mo oaHo# 6ykse B cTpoke. CoxpaHUTH aiin
alphabet.txt B xomuposke Unicode.

3. Co3zaTe B TeKCTOBOM pelarTope (ailyi ¥ BBECTH KOMHIBIOTED-
Hble TEPMUHBb! 0 ogHOMY B cTpoke. Coxpanurs dain term.txt
B KogupoBKe Unicode.

‘.“vﬂ Co3nanue IPOrpaMMHOr0 KOJla MPOeKTa
= Ha #A3bIKe Visual Basic .NET

O0bABUM IIEpPEMeHHbBIE /i MCHOIL3OBAHUA B NPOrpaMMHOM
MoayJe:

e CUETYUKH I[HKJIOB;

e CTPOKOBBIH MacCUB, cocToAIU#A U3 33 BJIeMEHTOB, 3Haye-
HUAMM KOTODPBIX OyAyT OYKBBI PYCCKOro andaBuTa;

e CTPOKOBBIH MaccuB, cocroamuit na 10 sameMeHTOB, 3Haue-
HUAMHU KOTODLIX OYyAYT KOMIILIOTEDHBLIE TEDMUHBI O COPTH-
POBKH;

e CTPOKOBBIA Maccus, cocrosaniuit ua 10 sjemeHTOB, 3Haue-
HUAMH KOTOpPBIX OyAyT KOMIIBIOTEPHBIE TEePMUHBI IlOCJe
COPTHPOBKH.

4.0im I, K, J As Byte, A(32), B(9), C{9) As String
O6BABUM IIepeMeHHYI0, XPAHAIMYI0 B IIaMATH agpec obbeKTa
StreamReader. Cosgagmm o00padoTUMK COOBITHS 3alOJHEHUS

CTPOKOBOI'O MacCHBa M3 TeKCTOoBOTO (aitna, cojepraniero 6yKBal
pycckoro andasura. -

5.Dim sra As StreamReader
Private Sub Buttonl Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonl.Click
TextBoxl.Text = "

sra = File.OpenText ("alphabet.txt")
For I = 0 To 32

A(I) = sra.Readline ()

TextBoxl.Text = TextBoxl.Text + A(I)
Next I

sra.Close ()

End Sub

O6pABUM NEPEeMEeHHYI0, XPAHAIIYI0 B MaMATH ajpec o6beKTa

treamReader. Cosgagum o6paboTUNK cOOLITHS 3amoJHeHUS

CTPOKOBOI'0 MaCCUBA U3 TexcToBOro daiina, cogepiRaliero KOMb-
IOTepPHBIE TEPMUHBEL.
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6. Dim srt As StreamReader
Private Sub ButtonZ Click(ByVal sender As System.
Object, ByVal e As System.EventArgs) Handles
Buttonz2,Click

srt = File.OpenText{"term.txt”)
For K = 0 To 9

B(K) = srt.ReadLine()
ListBoxl.Items.Add (B (X))

Next X

srt.Close ()

End Sub

Cosmagum 06paboTUUK COOBITUSI COPTUPOBKM MaccuBa. B uc-
XOOHOM CTPOKOBOM MAacCcHBe B[] KOMIBIOTepPHBIE TEPMUHEI Xpa-
HATCA B HeynopaxoueHHoM Buje. CpaBHHM IIOCI€JOBATEJILHO BO
BHYTDEHHEM HHKJE CO CYETYMKOM K OYKBY «a» andasura ¢ mep-
BBIMU CHMBOJIaMM TEDPMHHOB, B CJIyUae MX COBINaJEeHHA IPHCBOMM
HepBOMY 3JIEMEHTY DPe3yJbTHUPYIOIIEro CTPOKOBOro maccuBa C[ ]
3HaueHue, PABHOE 3TOMY TepMuHYy. [IoBTOpHM 3Ty npOIEeAypy IO-
CJIeZ[0BATENBHO IS BCceX OYKB ajdaBuTa C 3alMChI0 B OYEePEIHOH
snemeHT MaccuBa C[]. IloayuymM ynopsaodYeHHBIH CTPOKOBBIH
maccus Cl].

Co3manue o06padoTumKa COOBITHA COPTHPOBKH
CTPOKOBOro MaccuBa Ha fA3bIKax Visual C#
u Visual J#

7. private void button3 Click (object sender, System.
EventArgs e)

{J = 0;
for (I = 0; I < 33; I++)
{for (K = 0; K < 10; K++)
{if (A[I] == B[K].Substring(0,1))
{C[J] = BIK];
J = J + 1;

Coananum 06paboTuMkK cOBBITHA BBIROJA OTCOPTHUPOBAHHOI'O
CTPOKOBOI0 MAacCHBa, CoJAepaKallero KOMIbIOTEPHbIe TE€PMHUHEI, B
CIIUCOK.

8. private void buttond Click(object sender, System.

EventArgs e)

{for (K = 0; K < 10; K++)
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{
listBox2.Iltems.Add(C[K])
}
}
Cosnanum o6paboTUHK COOBITHUS COXDPAaHEHHs OTCOPTHDOBaH-
HOTO CTPOKOBOI'O MacCHBa, COAEDIRAIIET0 KOMIBIOTepHBIE TepMu-
HBI, B TEKCTOBOM (haie.

OTCOPTHUPOBAHHOTO CTPOKOBOTO MAaCCHBa

@ Coznanue oOpaboTuuKa COOBITHA COXpaHeHHA
Ha aa3pike Turbo Delphi

9, var
£f3: TextFile;

procedure TForml.Button5Click (Sender: TObject);
begin

AssignFile(f3, 'terml.txt’):

Rewrite (£3);

For T := 1 To 10 Do
begin

writeln(£3, C[I]);
end;

ClosePFile (£3):

3anmyck mpoekTa Ha A3kikax Visual Basic
NET, Visual C#, Visual J# u Turbo Delphi

10. 3anyctuTs npoekT (cM. puc. 4.55).
IIlenxkgyTs nmo KHOMKe Cyumamo aagasum. Ha nagnuce 6y-
AyT BbIBeZeHBI OYKBEI pycCKOTO aadaBuTa.
IilenknyTh 10 KHONKe Cyumamb mepmurbvi. B mepBHII cru-
coK OyVAyT BEIBEIEHBI HEOTCOPTUDOBAHHBIE KOMIOBIOTEPHBIE
TepPMHUHBIL.
Ienxkuyrs mo kHonke Copmuposams. KomubioTepHBIE Tep-
MMHBI OVAYT OTCODTHDPOBAHEI.
IIlenxkuyTh IO KHONIKE [Toxazamv mepmunsi. Bo Bropoit com-
COK OYIyT BBIBEJEHBI OTCOPTHPOBAHHBIE KOMNOLIOTEDHBIE Tep-
MWHBI.
IlenrkHYT, 0O KHOOKE 3anucamb 8 (aiizi. B TEKCTOBOM

thaiise OyxyT COXpPaHEHH OTCOPTUPOBAHHLIE KOMIbIOTEDHBIE
TEePMUHBIL.



358 o ~ Taapad

™ COPTVPOBKA CTPOKOBONC MECESN = 4|
,]a@EFLIee>K3Mi71KJ"xMHOrlpCTyC’pXLLLILUU.lbebC-NOH i
S TSR 7 e et qreegon g e : »
(e e v “ . ;
1 cenam komneroTep b danroputm 5
1 AnpusuT L . f
} —d |31rcpuT™ b {6arT ;
;r Cwmare npoueccop j |BvHdecTep [
w#: MoAeM AuckeTta k
1 Copnponems | JAVICKETE UHCPOPMAT AKE E
= + |BanT % xomneroTep b
J Noxesars [ YTor £ qmonem 8
B {']w-«cpoprmarma i Jobbekr
06 beKT - {npoueccop
) BUHUECTep Jror .
R R N L O S PR (S A N LI

Puc. 4.55. lNpoekT «CopTypoBka CTPOKOBOro Maccusa»

KoMmnreioTepusrii fipakTHEYM

5 s e

Windows-CD [~

4.24. Cospnars npoekT « COPTHPOBKA CTPOKOBOTO - ‘
MacCHBa». szn m

...\informatika10\...\arrayStringSort\
TurboDelphi-cD I3~

%y
e

i

...\Projects\arrayStringSort\
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MpakTnyeckne 3agaHus
nna TeMmatuyeckoro v UToroeoro
KOHTPONS

Tema «<Apxutekrypa Komnbrotepa
M 3aumTta nHpopmMmaumnn
MpakTuyveckas padora 1.1

CospaHne noru4eckoro gmcka
n ero ¢popmMmaTupoBaHume

3amasue. B onepanmonnoit cucreme Windows npomu3BecTH co-
31aHKe JOMMYEeCKOro AHCKAa U ero (opMaTHpOBAHUE B OIIpe/elieH-
HOR (paiisioBOM cucTeMe.
BapuaHuTbl BBINOJIHEHWA Pa0OTHI:
e CcO3JaHNe JOTHYeCKOrO AWCKA € HCIOJL30BAHHWEM pa3jidy-
HeIx gatinoreix cucrteMm (FAT32 wnn NTFS) m pasaudusbix
pasMepOB KJacTepa.

Coananue JJOrHYeCcKoro AuckKa H ero GopMaTUpoBaHMe

1. BeecTn KOMaHOy [IIpozpammol-AOMmunucmpuposarue-
Vnpaenenue romnviomepom]. B noaBuBIIEMCA AHAJIOTOBOM
OKHe Ynpaéienue KOMNbIOMepom B MEHI) KOHCOJH BHIOPATH
UYHKT Ynpaeaenue Juckamu.

" 1windows XP (€1) ' 100cuments (D)

: ! 1Muitimedia (G: . 1Microsoft-CD {F:)

75,856 2402 TBINTFS £01 7573 LS54 TEWTFS T BBz MENTFS

Toamsoun Arpanen (wmasa) KTTa0EM 1 KTpaEE
‘éﬂ'numx e SR E

CoH0e-06 2Windows-C0 v.6 {mﬂrmw =) : () .\2APx4B (3:)

180778 L2SMB NTFS 56406 FAT32 37576 SSIFEFATI2

(g7 ST | AecasE HDaeem 1Ceubosro 1. Crpaees Vipaeer

2 CO-ROM B I T —

oo Windows-CO, v.6. (K:)

00 M 00 ME DF5

[E U G0 ACpaEs

) CO-ROM 1 —_—

fas) My mmveasa (L1)

57215 £ 72IB COFE
TIGARTED B0 RRa D2
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B oxHe 0TOOpa3ATCA KEeCTKHE JHCKH M ONTUYECKHe AMCKOBO-
Ibl M CYILOeCTBYIOILINMEe HAa HHUX JIOPHYECKHEe QUCKH.

Brifepem cBOGOAHBIN pasges AUCKA (OTMeUYeH 3e/eHBIM HBe-

TOM) ¥ CO3JAJMM HA HeM JIOTHUECKHUM IHCK.

2. B KOoHTeKCTHOM MeHI0O CBOGOAHOrO pasiesia AUCKA BHIGPATH
nyHKT Cos3famb noeuveckuil duck.. Byper BwizBan Macmep
co3danus pasdenos.

B TperbeM JUAJIOTOBOM OXKHe VKA3aTh pasMep pasgeta.
HlenxkryTs Mo xHOOKe Ja.xee,

MacTep cozgans pasgenos | i

Yrasarue pasmepa pasgena

Bmﬂepme DA3MED DA3INGIA B NPLALNAX MHMMANDHONC K MAKCHMAMBHOMO
3HANCHUA

Maxcuanri padee pasissa (MBY 55930. -
Miasaqamoodi prsmes baesd (453 [

_Bawmwu ME) 5930

3. B yeTBepTOM IMAJIOrOBOM OKHe YKas3aTh OYKBY AAs 06o3HaUe-
HHUA JOrHYeCcKOTo JUCKA.

4. B naTOoM AWAaJOroBOM OKHe yKa3aTh TUI (ailjIOBOM CHCTEMBbI,
pasMmep KJacTepa M MeTKY TOMA.

Mactep co30aHIA PA3REROR &
P opmaruposanHe pasaena
JLng coxparierus AanHeIX Ha 3TOM pa3nene ero KeDGKAIMMO CHavana
OFQOPMATHPOBATE

PEBYEYCS M PO AT STOT PIAAOA. 1 4C
NADRMETPL: DOPIABTUD , 6CIM 310 HooG:

T He Gopmaruposams At pasien
© D opMaTUDOBETS LM PAMSN CABUN O00AION

Paiinosad cuctema lN'FS V'
Pazsp kascrepa ]ﬂa P00 "
Morcaroms e ——
1024
™ Buicmoe eopmarvpond fg‘é SOAN08 W RANCK

i+ 2 e e e { 32KE ——

<Hw]ﬂm>l &m«l
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5. B mecroM auasioroBoM OKHE I[IPOBEDUTH IPABHIBLHOCTEL BBe-
JEeHHBIX TIapaMeTpoB W IUEJKHYTH MO KHOmKe [0mogo.
B oxme Ynpasaenue wkomnwviomepom orobpasuTCA IIpolecc
dopMaTHPOBAHUA paszena.

Ons noayyeHus nudopMaliy 0 ANCKAX U JOTHYECKHX pasze-
78X JUCKOB MOJKHO BOCIIOJIB30BATBhCH NIPOrpaMMoOi TECTHPOBAHUA
komnbioTepa SiSoft Sandra.

T™
@ Moayuenue undopMannm o JUCKAX

6. SanyctuTs nHGOPMAIMOHHEBIH Mogyns HHpopmauus o duckax.
B ciucke Hakonumenas BBIOPATH CO3TAHHBIN JIOM'MYECKHIT AUCK.
B oxHe nosButca undopmanus o6 oobeMe KiaacTepa, KOJude-
CTBe KJIACTEPOB HA JOTMYECKOM JUCKe M Jp.

" DTO OKMO COAPHIT COSAOHIA O AMCKAX, KK NIOKSTGHBIX, TaK H VARSI,
ACCTYITHBIX BRAGH CHCTEHE,
HakorwTers l__,Hoa.:m’fon(M) :}
TR ; e e
ooy Framee -}
wnd NICTHUBCKYE AMCK
@Cenopﬂs raKnacter B
@ BarTor Ha Cex Top 512 byte(s)
OPasnep KnacTepa kB
Gﬂcero KRACcTepoB 1518134
0 Ceoboarvx KnacTepos 1509870
(/ DASH-BCKHMA ANCK
& Unnmaps: 2491
ronoskn 255
ﬁcauuuas Ha A0COMKY 63
@ Basitos »a Cex~op SiZ byte(s) .d
HBHE QOO b v XK
5 p & el LY y

MpakTnyeckas pabora 1.2
3anucb CD- nnu DVD-aucka

3ananue. IIpoussectu sanuck CD- wnu DVD-gucka (manpm-
Mep, ¢ moMomisio npunoxenus DeepBurner). Ilpu meo6xogumocTH
npoussBecTu npejeaputeasHoe crupaime CD-RW wmau DVD+RW
JUCKA.

BapmnagTel BhIMOMHeHHA PabOTHI:

e zannch CD-R nau CD-RW uau DVDAR wiu DVD+RW gucka;
¢ Cco3JaHNe MyJIbTHCECCHOHHOIO WM OJHOCECCHOHHOTO AUCKA;
® 3amMch Ha JUCK DA3JHYHBIX HaGOpoB (hafiaos.

14 Undropmatrka 1 UKT ., 10xa
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3anuce CD- nau DVD-ancka

1. BcraBuTh B ONTHYECKHI AUCKOBOJ IePe3anyCchbiBAeMbIH JUCK.
Bsectu komaHAy [3anucs-Cmepems]. B nossusmemMca guajo-

roeom okHe Cmuparue Jucka MEeJKHYTL 10 KHOIKE Bbicmpoe
u HabmoaaTh MPOrpEcC CTHPaHH.

ﬁ'l :0:0.K: SAMSUNG CORW/DVD SM 35287608 } ﬁMax __]—I

2. lasa sanmucy ONTHYECKOro HHCKA BHIODATL BBECTH KOMAHIY
[Paiin-Hoaviil], B NOABUBIIEMCS AUAJOroBOM OKHE BHIOpATh
THUII IIPOEKTA M LIeJKHYTHL 110 KHOIKe /lanee>.

anﬁepwe TV ApOSKTA: . X

1o _CmmeCD-‘D-VBcMi.” _

!
!
[ Commotmorm ]

1 € Nposrr1S0-o6pase

Drupsms - Orwera } " Hense >

3. B nmosBuBmIeMcs quasoroBoM okHe Hoewtii npoexm BHOpPaTh
THUII MYJBTHCECCHH.

HOBbIEA MPOEKT -

4. B oxne IIposodnux BribpaTh pairnbl kA 32NMCH ¥ CKOIUPO-
BATH MX B IANKY ONTHYECKOro gucka. Ha mmxeeil mxamre 6y-

IeT MoKasaH o6beM, KOTOPHhIH Gafiabl 3aHMYyT Ha OIITHYECKOM
AUCKe.
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1, DeepBurner : i U _-;]_Gj.l‘.’l

maﬁnmmﬂ_amu(rpyvemumﬂcrpm

D@ B U .2 aB0 2 8w B ke

’ o LA - v
tvnpoaonw e n,g_fl

; 2 L'-:u{ﬂ. = &[m

L Dol LD

o ) Cogepmunm ) .
FT) ABTO3anyC! _\ 1| Mean | Pasmep &Paﬁow cton I
2 23 wiomatka10 Ty rimaikall % ) Mo ackymenTel anumatkﬂ
Y NMovath aTlf|  wd womatka? | prymatika? % ) Mol koMMBiaTEp Dnformatkad
o ) fomatked 4l _ ricrmatkal B B Mex 35 ) S nformatka
a 3arvco andl & ;_'_1 informaikal f -~ iumatikad & < 1Windows XP (C:) || LInformatkalo
- “j ‘;"‘“ a s % 5 sDocumenta D) [} dmenu
813 sol (e & <o 2o 0D 16 { eczctium
) ) tearchers i ) tsarchers fl u Mirosoft-Ch F:) P
3 Test | Dt ® % 1Multimedia (G2) " oystn for
3oy bests - 4 1) <o 20RIGINAL (H?) . ystem voluma Information
F D) testbook :.j:’":” " < 2ModSCD (12} F—’fa":*‘e's
Avornint 41 & <o ZAPXVB (1) g@i
conterihtm 25512 # (3 Copmacmon k) | oo
| @) ndexhim 159 B & OVDRW amcosoa Gt T s iorun.inf
|™stantenexe 2713 ¥ Sob HOBGIA TOM (M) content htm
’ 35!&!!!" 153 %, &3 Nero Scout ndex.htm
; 1 L OBlme AokymeHTLt H MRar o TR EXE
i ¥ <3 MO ZJOKyMerTe! Fstarter.ini
| © "3 Caresns Qiay*erva

5. Mna Havana sanucH BBeCTH KomauAy [Bud-3anuce duckal.
B noaBuBmemMcs AMATOTOBOM OKHe OYAYT OTOGpaKeHBI:
¢ BpEeMA 9TAIlOB CO3LAHUA IHUCKA;
- IpOTpecc 3aIIuCH;
» IPOILEHT BBIIIOJHEHUS;
» OCTaBlleecA BpeMdA 3allUCH;
« IpolIefIIee BpeMA C Havajla 3alUCH.

17:03:52  Mywywwi npusog :J
17:03:52  Momck 3akoHueH

17:04:11  Noaroroska K sanucu

17:04:11  Tun Hocurens e npusage: CO-AW

17:04:18  HoGaenenue 3aKoHYeHO

17:04:19  Ceccun He umnopTupyores

17:04:19  CoanaHue ofipasa CD ]
17:04:38  Mpoyece sanuey Haver va croposTu .. o

i Mpuson: - CKODOCTD-
) DO = ’LH’LI‘“H__] lMax 1!

[—

E:\informatikal DXDebhi\Tlmgb\Prqeoﬁ exe

1~ Mporpece samcn
Boinossena: 3%
Ocrasweecs epamn: 1922

, (lpowna spevanw 00:31

r Bywp ycTpaticTea: - —

O O O L O O O T LR TN T ]

Ormena I Crepets l

Barucare ] Comaare 150 I
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MpakTnyeckaqa pabora 1.3
YcTtaHoBKa napameTtpos BIOS

3agarue. BKI0OUYNTE KoMObloTep. C MOMOLILI NPOrpaMMEI
BIOS Setup mpousBecTn ycTAHOBKY HOBBIX [1apaMeTPOB KOHGUTY-
panuyu KOMIIbIOTEpa.

BapuauTel BbITONMHeHUs pabGOThi:

e pasziauunble Bepcuu BIOS;

® pa3JUYHBIE 3HAUEHHS KOHMUIrYypAIlMOHHEIX [IapaMeTpOB.

é‘g BIOS u 3arpyska onmepauHOHHOW CHCTEMBbI

1. Bruarouuts KoMinbwiTep. HabmiomaTh mporece TeCTHPOBAHUA
KOMIbIOTEpPA. B Cllyuae BO3HUKHOBEHHS 3BYKOBBIX CUTHAJIOB
unu coobiieHudl 06 omubKe yCTpaHHUTh HEHCIPaBHOCTD.

®fuard Nodular BIOS ve.5106, An B
R Copsright. (€) 1964-30, Muard Sofseans, S1ar Ally

AND-K6(im)-2/300 CPY Found
Nemory !m 3 10728 0K

[ fmard Pluu nnd Plag BIBS Extension v1.00
Copyright (C) 1938, fward Softuare, Inc.
CRD-8246B

Found COROM :

Press ML to enter SETUP
37@!mmlm-mm—“

B HeKOTOpBIX Cily4adax HoABleHHe coobuieHus o6 omubxe
¢BA3aHO C 3a0BIBYMBOCTLIO TIOJIB3OBaTesass. Hanpumep, B ciaydae
nosiBienus coobmieHua «Invalid Boot Diskette» (mep. ¢ anri.
«Hecucremuasg n1ucKeTa» ) 1A MIPOLOJAKEHNA 3arpy3KU Heobxoau-
MO TIPOCTO H3BJIE€Yh HECHCTEMHYIO AUCKETY M3 JUCKOBOIA.

B mnpouecce tecrwposanusi BIOS cpaBHmBaeT noaydaemsble
JaHHBIC 0 KOH(MUrypaluyd KoMbioTepa ¢ HMH(popMalMel, XpaHs-
uteiics B CMOS — cnenuansHoil MHKpOCXeMe NaMsATH, PACIOono-
JKeHHOH Ha cucTeMHOM raare. Ecau naHHBIE He COBIAalT, TO N10-
ABndAercsa coobiienune: «System Option Not Set» (mep. aHIJL
«CucTeMHbBIe IapaMeTPhl He YCTAHOBJIEHBI»). B aTOM cIydae Heol-
XoauMo ¢ nomoinbio yruauTbl BIOS Setup ycranosmuTh HOBEIE
KOHPHUrypammnoHHbIe NapaMeTphl.
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2. {15 sxoma B BIOS Setup HamaTh KIaBUINy, YKA3aHHYIO Ha OK-
paHe zarpyaku (uaife scero {Del}), B mpoliecce TeCTHPOBAHUSA.
Yrunura umeer uHrepdec B BULE CHCTEMbl HEepapXHUYeCcKOoro
MEeHIO, [IepeMellleHue 110 KOTOPOMY IPOU3BOIUTCA ¢ IOMOIILIO
KJABUIL VIPABJICHUS KYypCODPOM.

] ltiﬂ?ﬂm) lﬂ -
HDIi.WlM

Iinsa TpaBUIBLHOW YCTAHOBKH ZATHl, BPEMEHH ¥ IIapaMeTpPOB
JEeCTKUX M I'MOKHUX IUCKOB HeoOXOMUMO MCIHO0/Mb30BaTh HAaHeN b
STANDARD CMOS SETUP (Crampzapraasa ycTaHOBKA).

3. YcraHoBUTHL Kypcop Ha NNyHKT MeHi0 STANDARD CMOS SETUP

U Ha)kaTh KJasuiuy {Enter}.

B nosBuBLIEMCS OKHE YCTAHOBUTDH KYPCOD HA JJIeMCHT KOH(PHU-

FYPAMOHHBIX NAHHBIX (BBIAEISACTCS IBETOM) M C IOMOIIBIO

wiaasumt {PagelUp} u {PageDown} ycTaHOBUTL TpefyeMoe 3Ha-

yeHHe IapaMeTrpa.

R FUEZISA BIOS (<(P28)))

e e
n&um
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C nomomnio nadenun BIOS FEATURES SETUP (Bo3MOKHO-
ctu BIOS) M0XHO yCTAHOBHTBL 3AIUTY OT 3aparKeHHUA BHPYCOM
3arpy304YHOT0 CeKTOpa CHUCTeMHOrO nucka. B srom cayuae 6yzeT
3abrokupoBaHo 10606 M3MEHEHUE 3arpy30YHOro CeKTopa, U II03-
TOMY IIDY IepeyCTaHOBKE MJH YCTAHOBKE ONePallMOHHOH CUCTEeME]
3aIUTy HeoOXOAUMO CHSATh.

4, YeTaHOBUTh KVYPCOpP Ha NOYHKT MeHioo BIOS FEATURES
SETUP u HaxaTth Kaasuimny {Enter}.
Ha mnosBusumieiica naHean YCTAHOBUTH KYpPCOP Ha SJIEMEHT
KOHOUTrypanuoHHbIX BaHHMIX Anti-Virus Protection n ycTaHo-
BUTH 3HadeHue Enable.

BON FLIZISA BIOS AZASRELIN)
BI0E FEATURES SpTUP
[ AR SOFTURRE ™ [HC
: Bisgbléd, | UNdcoX MDS Saadon Y gy
{{ cosse-carre JShadon §: n,,nu

w4 | | C0000CITEY Shaiow S “Visabled
m!ihlnu

ﬁvtl—lllru I’mtccﬂnn
CPU internp] Cache
Externai Cache
Qaick Pouer On Seif Test
Boot Seqleuce
Swap Mloppy ' Prive |

Typemtic Rate Setting :
;ym-:ic :::e (Chars/Sec) : 38
ypemtic Belay (Msec) 1 250
Smurlty nptiung Setup

B Second Chaune! Comtrol : Emabled
!'S/Z moeze function control: Exabled
PCLAGA Palette Snoop : Bisaled

US Safect For DRAM > 6AMS §: How-932
Repurt Ko FBD For WIN 95 ( :

s Seléct liew
Nln/'/-' Mllg

1A mpefloXpaHeHUsA JAHHBIX OT HECAHKI[MOHUPOBAHHOTO LO-
cryna Moxuo ¢ nmomomibio BlOS Setup ycrarosuTs maposis gid
BXOZA B CHCTEMY UJIM B YCTAHOBKY KOH(PUIYPAITMOHHBIX TapaMeT-
poB. O0s3aTe bHO XOPOWIO BAIOMHUTE HJIM 3alUINUTE HapoJb,
TaK KakK B CAy4Yae ero yTepHd BXOJ B CUCTEMY CTAHOBUTCH HEBO3-
MOJKHBIM (cOpoc IapoJisg BOSMOXKEH TOJIbKO aNnllapaTHO, IIyTeM OT-
KJII04YeHus MukpocxeMmbl BIOS or mcrounHuka nmraHus — Oara-
peikn).

9. Ha nanenu BIOS FEATURES SETUP BuibpaTh OIYHKT Security
Option m ycTaHOBUTHL 3HaueHwne System uaum Setup.

6. OrxpeiTe na"ear SUPERVISOR PASSWORD.
Ha nmosasusmedica margenu FEnter Password BBecTH napojb U
HaXKaTh KJIaBUINY {Enter}.
IToBTOpHO BBECTH APOJb JJ# NOATBEDKAEHHA €ro IpaBulib-
HOCTH.
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BEN PC1/ 1S4 BI0S (2ASEFLIB;

A )
CHES SETUP URILITY ~

bSO Seleet Ttem )
(ShiftIF2 ; Chamge L‘olg:r

Esc ¢ Quit
718 ; Save

MpakTnyeckaa pabora 1.4

3awuTta nHpopmaunn

3ananue. IIpou3BeCTH KOMILIEKCHYIO 3AIIUTY KOMIIBIOTEPA OT
BPeZOHOCHBIX IIPOrpaMM. YCTAHOBUTH U HACTPOUTH CJEAYIOIINe
OpPOrPAMMEI 3&IIATE MHGOPMAIINY:
e AHTHMBHPYCHBIE mporpammbi: avast! waw Antivir Personal
Edition;
e MPOrPAMMY YAAJEHHUS PEKJAMHBIX ¥ IIMTHOHCKHUX IPOrpaMM:
Ad-Aware;
e Iporpammy BoccTaHoBieHusA cucremsl: CCleaner;
o MexxceTeBoll skpaH: Outpost Firewall.

Tema «NHPOopmMaumna. CuctemMbl cHUCNneHUA»

MpakTnyeckan paborta 2.1

KoaupoBaHue TeKCTOBOW, rpadu4eckom
W 3BYKOBOW MHPOPpMaALUMN

3ananue., OnpenenuTh, CKOMLKO IIOMECTUTCS HA TUOKOM AMC-
Ke, ¢uauI-gucKe, ¥ecTkoM aucke, CD-nucke u DVD-aucke crpa-
HUH, KaXKJasd U3 KOTOPBIX COZEPKHT:
e 40 cTpok Texcra mo 50 CMMBOJOB B CTPOKE B KOJUPOBKE
Unicode;
o uzobpaxenne 200 ma 100 Touek ¢ maaurpoit 16 777 216
IIBETOB;
e 3BYKO3allUCh CPEAHEro KayeCcTBa C YacTOTOM AHCKpETH3a-
uuu 24 000 I'o » ray6nuoil KogupoBaumsa 16 6UTOB.
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BapuaHTHl BrImosHeHuA paboThI:

e Da3JIMYHAA eMKOCTEL HOKOro AucKa, QuIail-JHCcKa, JKeCTKO-
ro gucka, CD-gucka 1 DVD-aucka;

¢ DABIHYHOE KOJMYECTBO CTPOK W CUMBOJIOB B CTPOKE U KO-
AHPOBKA TEKCTa;

® pa3nHUHLIM pasMep ¥ NaAUuTpa HBETOB H30DpakeHNsd;

e Da3JaM4YHAA HACTOTaA AUCKPETHU3AIHMH N IVIyOWHA KOoZWpOBa-
HUSA 3BYKO3allHCH.

MNpakTuyeckasa padora 2.2

CucreMbl cuucneHus

3aganue. IlepeBecru uucio, cogepikaliee Ieayo X Apo0HYIO
YACTH, U3 OECATUYHON CHCTEeMBI CUMCIEHUA B ABOMYHYIO, BOChMe-
PUYHYIO ¥ LIECTHAALATEPUYHYIO CHCTEMBI.

BapuaHThl BbINOJHEeHHs PabOTHI:

e Da3JINYHBIE AeCATHYHBIC YMCJIA.

Tema «Jlornka n norm4eckme 0CHOBbl KOMMbiOTEpPa»

NpakTuyeckaqa pa6ora 3.1
PaBHOCUNLHOCTL JIOFMYECKUX BbipaXXeHUn

3aganne. [lokaskure, 4TO JOTHYeCKHe BBIPAXKEHUA PAaBHOCH-
JapHBl. I8 moKasaTenbpcTBa MOCTPOHTE TabJHIBI HCTUHHOCTH JIO-
THYECKUX BBIPAXKEHUI B 3JI€KTPOHHBIX TabOIUIIAX.

BapuaHTh! JIOrHYecKUX BBIpAYKEHUH:

eA&BvA&B&I(Cv D) =A& B;

e(AvBvC &(AvBvC)=B&A&C;

e (AvB & (BvA & (Cv B)= A&(C v B);

e A=>B)&((AvB)=AB)&(A&B) V(4 & B).
Tabauunsl MCTHHHOCTH JIOTHYECKHX

] [ N
iﬁa &% BEIPpAKEHMH B 3JeKTPOHHBIX Tabauuax
E = Microsoft Excel u OpenOffice.org Calc

Windows-CD [~

Bapuant JIOI‘PI‘IGCKHX"}?blpa}KeHHPI: B B ;5 [ N
AvBvC)&AvBv(C)=B&A&C :nl(fEl

\informatika10\logic\log.”
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E3 Microsoft Excel - log.xls '~ .= AT [ §
(8] oan (pasxa Pan Boigexa OCopmar Cepewc  [areme Owio  Qrpaska - F X
NGl is A8 w2 s Mo o -z B
F12 - A =M(B12,D12E12)
" TAlBlC, D1 E T ~F.1 6 f . '1_7!
14BC B AvByC AvBvC AvBvC (AvBvCQ) &MAvBv Q)
E_g ! 0 0 0 HCTHHA JICXb HCTHHA . JIOXb JIOXb
(3|0 0 1| MCTHHA HCTHHA HCTWHA TIOXb NOXb
_4 0 1 0] JIOXBb HCTHHA JIOXb HCTHHA HCTHHA
§lo 1 JOXb  HMCTHHA  HCTHHA JIOXE JIOXb
18!t o o WCTHHA WCTHMA  MCTHHA oKk AOXL
711 0t HCTHHA HCTHHA  HCTHHA TIOXE TIOXB
1 1 0 7NOXe MCTHHA  HCTHHA JIOXB TIOXb
$ 1 1 L JOXb HCTHHA  HCTHHA TOXb TIOXb
10,
11,48 C A T B&A&T
310 0 0 WCTMHA  WCTHMA
0 0 1 HCTHHA  JIOXb TIOXE
{0 1 0 HCTMHA HCTHHA  MCTHHA
0 1 1 HCTHHA  JIOXb JOXBb i
1 0 0 JOXb HCTHHA  JIOXb
1 0 1 JIOXb NOXh nOXH
1 1 0 JIOXb HCTHHA  JIOXb ‘
19{1 L 1 JOXb AOXb TIOXKb v
i+ v A Tabnaid nchingetvi{ Norwiedoe divieaii) 41 { _'jfj
roen L i ey

Tema «AnropMtmMmusauus 1 0OCHOBbl 0ObEKTHO-
OPVEHTUPOBAHHOIO NPOrPaMMNpPOBaAHNA»

MpakTnyeckaa pabora 4.1

MNpoekT «Buayanusaumnsa cCOpTUpPOBKU
YUCNOBOTO MaccuBa»

3amasne. 3aloJHUTb YHCJIOBOIl MaccuB, codep:xamuii 10
3JeMeHTOB, uncaamu B guamnaszone ot 0 o 100. IIpoussectu cop-
THPOBKY MACCHBA C OTOOPasKeHHEM I1aroB COPTUPOBKU: B CIUCKM
BBIBECTH 3HAYEHHUs 3JIEMEHTOB, a B rpadpudyeckye MOJSA — JIMHUH,
NMPOMOPITHOHAJIbHEIE 3HAYEHUAM 2JjeMeHTOB., llepen BrIBomoM
Ka)KJIoTo Ifara COPTHUPOBKM clejaTh Iayasy.

LYl
?"g ) Co3sxanne rpadpugeckoro mHTepdeiica npoekra

Ha as3mkax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

BapuaHTBI s/1eMeHTOB yIpaBjIeHUWS AJA CO3LAHUA U 3aIycKa
00paboTUYMKOB cOBBITHI (COOBITMHHBIX MIPOLEAYD):

® KHOIIKH;

e TIYHKTHI MEHIO;

e KHONIIKM Ha IMaHeJd HHCTPYMEHTOB.
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T'aasa _5

Co3manue IpoOrpaMMHOrO Koja HPOEKTa

Ha asbikax Visual Basic .NET, Visual C#,
@ E Visual J# u Turbo Delphi

BapuaHThl 3alloJHEHUS YUCJIOBOI'O MaccuBa:
® CJIVUYAMHBIMHU YHUCIAMH;

e ¢ KJIaBHATYPHI;

e u3 daitia.

BapuaHTEl COPTHPOBKU:

® II0 BO3PACTAHHUIO C MOWCKOM MAKCHUMAJABHOTO (MHHUMAJL-
HOr'O) 2JIEMEHTA;

e 110 YOLIBAHUIO C IOMCKOM MaKCHMAaJLHOTO (MUHUMAJIBHOIO)
aJIeMeHTa.

BapwanTe molCKa MAKCHMAJIBHOrO (MIHUMAIBHOIO) 3JIeMEeHTAa:
e ¢ IIOMOILBK IIPOIEAYDEI;

e C IIOMOIIBI0 (PYHKIIVH;

e BO BJIOKEHHOM IIRKJIE.

BapuanTter cosgaHusa o0JacTH PUCOBAHUS:

e MeTol CreateGraphics{);

e co3JaHHe DAcTpoBOoro m3obpaxenms Imagel;
e cofniTHe Paint.

3anyck nmpoekTa Ha a3bpikax Visual Basic
.NET, Visual C#, Visual J# u Turbo Delphi

Windows-CD [I5~

BapuanT npoexra:

® KHOIIKH;

e CAydYaMHEIMY YHCJIaMH;

¢ O YORIBAHMIO € TOWCKOM _ \informatika10\..\arrayStringSort3\
MaKCHUMaJIbHOIO 3JIEMEHTA;

® BO BJOXEHHOM IHKJE;

e MeTon CreateGraphics ().

TurboDelphi-cD IZ~

o,

...\ProjectsiarrayStringSort3\
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" CopIrpOnK WAUI0ROEO MACCBa -3

21 2 3 4 &

:f'(Om\lCDUlh-wl\)—'Ol

MpakTuyeckas pabora 4.2
MpoekT «TecT»

3amanme. CunTaTh M3 TEKCTOBEIX (alJOB BONPOCH W MPaBHU-
NbHLIEe OTBEThI B CTPOKOBBIE MaccuBbl. B mHHUKJE:

e 3a7aTh BOIPOCHI;

e MOJYYHUTE M 3aHOMHHUTH OTBET B CTPOKOBOM MACCHEE;

¢ TIPOBEpHUTH MNPAaBUJILHOCTHL BBeJeHHOTO OTBeTa (CPaBHHUTHL
BBeJEeHHLIA OTBET C NPABMJIBHBIM), €CJIH OTBET MPABUJIL-
HbBI#, BeIBecTH coobieHue «IlpaBunbHO» Ha HAAIHCH, MHA-
ye BBIBECTH coolbineHmne «HenpaBuiabHO» Ha HaAAIHCE U
npubaBuTk 1 K cUeTUHKY OIIMOOK.

B 3aBMCHMOCTH OT KOJUYECTBA CHAEMAHHBIX OUIMOOK BBIBECTH
Ha HAIIHUCL OTMETKY.
CoxpaHHATH BBEJEHHLIE OTBETHI B TEKCTOBOM (haiire.

'.g‘val Cosnanue rpaduyeckoro unrepdeiica mpoekra

Ha a3pikax Visual Basic .NET, Visual C#,

@ @ Visual J# u Turbo Delphi

BapuaHTbI 371€MEHTOB yIpPaBJIeHUS AJS CO3LAHUA U 3allyCKa
06paboTunkoB cOOBITHH (COOBITHHMHEIX Iponenyp):

e KHOIIKH;

e INYHKTHI MEHIO;

e KHOUKH Ha IaHeJU HHCTDPYMEHTOB.
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Co3paHne ImporpaMMHOrO KOJa ITPOEKTa
na aseikax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

KosmyecTBO BOIPOCOB M COOTBETCTBYIOMINX I[IPABUJIBHBIX OT-
BETOB MOJKET M3MEHSATHCA B NMIMPOKUX IIpegeax.

CozepskaHue BOIIPOCOB M COOTBETCTBYIOIMX IPaBHJILHBIX OT-
BETOB MOYKeT ObITH M3 Pa3IUYHBIX TpeaMeToB (MH(MOPMATHKH,
¢busuxu, MaremMaTHNKH, XHMWM, HCTODHH, reorpaduu u Apyrux
IpeIMETOR).

aVeld 4

@ @w 3anyck npoekrta Ha A3bIKax Visual Basic
.NET, Visual C#, Visual J# u Turbo Delphi

e 5

Windows-CD 28~

BapuanT mpoexTa: 2\ i i
e IYHKTHI MEHIO; “é g @ m
® KOJMYeCTBO BOIpocoE — 10; \in tika10\_\Test\
e IIpeAMeT — HHGOpPMATHKA. - intormatikatol..Ales

TurboDelphi-CD §35~

5

...\Projects\Test\

OTBBTH  TEecTipoRaHMe

C Kakoro Tara
HauMHaeTCH Web-
CTpaHMUa? ]

Mpagurehol

Beeaermed
oTEeT

<HTML>

4 Kom~ectso
Qumbox

1 Ormena Xogowo

I
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MpakTuyeckas paborta 4.3
MpoekT «WWndpoBka n gewndpposka»

3amanue. lIpoekT momxen mudpoBaTh U TeHInppoBaThH TEK-
CTOBLlE coOGHIeHMsA. VICTIONb3yeM ajiTOPUTM MINPPOBAHUS, KOTO-
pBIl 6asmpyeTcss HAa HCIOJB30BAHHK KJIIOYeBOH (pasbl (Kiioua
mudposannda). B npoliecce mMbpPOBKU CEKPETHOTO TeKCTa Heoo-
XOA¥MO 3aMEHMTh KAXKABIA CMBOJI CEKPETHOI'0 TeKCTa HA MOPALKO-
BRI HOMEp 3TOr0 CHMBOJIa B KJa049eBoil (pase. B npomecce aemmund-
POBKH IOCTIEHOBATEJILHOCTL UMCEN MAOJYKHA Npeo0pasOBLIBATHCA
06paTHO B CEKPETHBIH TEKCT C IOMOIIbLIO TOH »Ke KJiodeBoH ¢pa-
3u1. KiroueBasa (pasa JOMYKHA CONEPIKATh BCe CHMBOJBL, KOTOPLIE
OYAYT MCIIOJIBE30BaThCA B COOOLIEHUAX, M AOJKHA OLITE M3BECTHA
TONBKO IIH(MPOBANBIINKY M MIOJAYYATENI COOOLTeHUH.

‘E;BI Eéﬂ Cosmanne rpadguueckoro mHrepdeiica NpoeKra
) Ha aA3bIkax Visual Basic .NET, Visual C#,
Visual J# u Turbo Delphi

BapuaHTHL cOCTaBa IIPOEKTA:

e oxHa (hopMa, HAa KOTOPOM mnpomcxoawT IIHPPOBKA H Je-
mupoBKa;

e e (OpPMBI, Ha IepBOH (oOpMe NPOUCXOLHMT ITH(PPOBKA, a
Ha BTOPON — melnu@poBKa;

e 1Be HOPMBI M HE3aBUCHMBIA NPOrpaMMHbIM MOAYJIh, HA
neppoil opme mpoucxoauT WHPPOBKA, HA BTOPOH — ge-
mHuGPOBKA, & B NIPOrPaMMHOM MOZAYVJE COAEPMKHUTCA IIpO-
rpaMMHBIH KOJ I100YepeJHOTO OTKPLITHA (OPM.

BapuadaTsl 018 CO3LaHUA K 3allycKa 06paboTYUKOB COGLITHIA
(COBBITUMHBIX HPOLERYD):

® KHOIIKH,;

® IIYHKTHI MEHIO;

e KHONKH Ha MaHEIU HHCTPYMEHTOB.

“é Bi COBJIaH]rle NNpOTPaMMHOT0O Koga NPOeKTa

HA A3eikax Visual Basic .NET, Visual C#,

D Visual J# u Turbo Delphi

Yxaszaaua no mmdposke. Bygem mociegopaTenbHO BhIpe3aTh
B HHMKJIe CHMBOJIBI U3 CEKDETHOI'O TEKCTa, a 3aTeM BO BJACIKEHHOM
nuKJge 6yJeM UCKaTh TAKOM JXe CHMBOJ B KJIOueBOi dpase u 3a-
IOMUHATH €r'0 NOPALKOBBLI# HOMEP B IeJOYMCIEHHOM MAaCCHBeE.
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Takum o6pa3oM, CeKpeTHEIH TeKeT OyzeT salmudpoBaH [IoCIeRO-
BaTeJbHOCTHIO UMCEJ, XPAHAIIEHCHA B IeJOYHUCJIEHHOM MAaCCHUBE.
CeKpeTHRIN TEKCT BBOJUTCA C UCIIOJBL30BAHUEM TEKCTOBOI'O II0JIA,
a mUpPOBKa BLIBOZMTCA ¢ HCIIOJNL30BAHUEM HAATIUCH.
O6pasen; Kao4YeBOM (pa3bl:

«3JIEKTPOHHO-BLIYNCIUTEIbHBIE MAITHHLI, KOMITLIOTEPHI (MKeIe30)
[IO3BOJISAIIOT HAXOAUTEL 3HAUeHUA (YHKLUI, a ewé cBoicTBa I'OTO-
BBIX OO'BEKTOB».

Yxazauua mo geummdposke. IlIudpoexa B ¢dopme Ieaouuc-
JIEHHOTO MACCUBA BBIBOAUTCA HA HaANuchk. C MOMOINLIO KJIOUYEBOH
dpasbl Heo6XOAUMO MPEBPaTUTE A3TY YHMCJIOBYIO [MOC/JIEJOBATENb-
HOCTH B CeKPeTHBIH TeKeT, CYUTHIBAA 0 OYepear YHCJIa IIU(POB-
KH (3JIeMeHTbI eJJOUHUCJIEeHEOr0 MACCUBa), HeoGXO0IMMO BRIPE3aTh
U3 KJI4YeBOH Gpasbl CHMBOJ, HOMED KOTOPOrO IO HOPAZKY pa-
BEH B3HAYeHWIO uuciaa mudpoBru. IlosmydyeHHble CUMBOJILL IOCTE-
JIOBATeJbHO BBIBOLSATCA Ha HAAIINACh, HAa KOTOPOH B pesyJbTare
oTobOpakaeTcA HCXOAHBLIN CeKPeTHLIH TEKCT.

Z=: 3amyck nmpoekTa Ha a3bIkax Visual Basic .NET,

@ E Visual C#, Visual J# um Turbo Delphi

Windows-CD =z

BapuanT mpoekra:
e BCEe BapUaHTHI COCTaBa NOPOEKTa Ha g&-VBI

Pa3/IM4YHbIX A3BIKAX IIPOrpaMMKDOBAa-

HISH, .Jinformatika10\...\Shifr\
® KHOIIKH.

TurboDelphi-cD I~

...\Projects\Shifr\

B 1 idposra =l8x -] .._. e _i
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15883752728515428 P ——
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OTBeTbl U pelleHvs

Fnasa 1. ApxuteKTypa KoMnbioTepa
u 3awmTa nipopmanunm

Windows-CD [[3&~

\practicum\otvet\

Fnapa 2. Undopmaumns. Cuctembl CHUCNEHUSA
Windows-CD I35~
\practicum\otveti
Fnasa 3. OCHOBbI NOTUKKU U nornyeckue

OCHOBbI KOMNbIOTEPA

34, a) x < -8 uau x > 8.
6) -3 < x < 8.
3.5.

K

3.6.A=«2><2_=4_’>;B=«3X3=9>);
A&B)VvA&B)=(1&1)v(0&0)=1v0-=1

3.7. Tabnauia MCTHUHHOCTH JOTMYECKOT'0 BRIPAXKEHU A v B cos-
nagaer ¢ Tabsuiueil HCTHHHOCTH JOIMYECKOr0o BBIPAKeHUSA
A& B.
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A B A B A%B ) AvB
0 0 1 1 0 0
0 1 1 0 0 0
1 g 0 1 g g
1 1 0 0 1 1
8.9. IleperIii 3axkon ge Moprana:
A B A B AvB AvE A&B
0 0 1 1 0 1 1
0 1 1 0 1 0 0
1 0 0 1 1 0 (0}
1 1 0 0 1 0 0
Bropo#t 3axkoH mne Mopraua:
A B A B A&B A&B AvB
0 0 1 1 0 1 1
0 1 1 0 0 1 1
1 0 0 1 0 1 1
1 1 0 0 1 0 D

310. (AvB &AvB)-AvB&B =4v0=4

311. X & B& X&B - A
(X vB)& (X v B)=A
Xv(B&B =4
Xv0o=A4
X=A



Mnakatbi

Taénuua 1. NMpoueccopsl

T B . T orm Kon-so ron Yacrora Wuna | WwrHa | Appecyemas
un Hewnuu enn, EXHOAGIUA | snemenToB | BbInycKa (Mly) naHHbIX | agpeca | namATe
4004 - 10 Mk 2300 1971 0,1 4 12 4 K6

8086 3 MK 29000 1978 5-10 16 20 1 M6

80286 1,5 Mk 120000 1982 4-25 16 24 16 M6
80386 1,5 Mk 275000 1985 16—40 32 32 4r16




T B . T o Kon-so Foa Yacrora luna linna | Appecyemas
un HELUHUM BnA, exHonorus anemMeHTOB | BbINYCKa (Mlu) DaHHBIX | appeca namars

80486 1 MK 1180000 1989 25—133 32 32 476
Pentium 0,8 Mk 3100000 1993 60—-266 64 32 4T6
Pentium I , \\ 0,35 mk 7500000 1997 266—333 64 36 6410
Pentium 1l 0,18 mk 24000000 1999 400—-1000 64 36 6416
Pentium 4 0,13 Mk 42000000 2000 10003200 | 64 36 6416
Pentium 0,065 Mk = 376000000 | 2006 3300--3700 | 64 64 2?4 76
Extreme 65 HMm

Edition




Tabnuua 2. InemeHTbl YynpaeneHUs AnA BBOAA WU BbIBOAA AAHHbIX

dnemeHT BHewHniA . Co6biTne
ynpasnenus Bun HasnaueHue CeoictBa MeTvopnnl 110 yMOnYaHMIo
Hagnuce  f...ocoooeean OrobpaxacT pgaHHbic, | Name — uMs Show —- nokasmeact | Labell Click
(Label) Dlepel KOTOPbIC HENb3S M3Me- | Text — HaTMKUCh ICMCHT YNIPABIEHH | mPOMCXOaMT
HUTL B IIPOUCCCC BbI- | [,ocation  (X; Y) -— | Hide — ckpeiBact | NPY LICITYKE
MOJTHEHMS NPOEKTA KOOPAHHATHI BEPXHCTO IEBOrO | EMEHT ynpasicHus | 0o HaHCH
Texcropoc none |1~} Hcnons3syeres ang YIIa dJIEMCHTa ynpasnielind Ha | Focus — fenaer ak- | TextBox1
(TextBox) l TodBlod :| BBOMA wam oToGpaxe- | popme THBHbIM  BBIOpaHHBIH | TextChanged
HHSA JaHHbIX Size (Width; Height) — | 3/IEMEHT YNPARIEHUSA | — [IPOMCXOANT

Yayuisenuoe
TCKCTOBOC NoJe
(RichTextBox)

Henoabsyeres nis
BBOJA M OTOOpaXKCHNA
¢opmMaTHPYEMOrO
TEKCTA

pasmep (WWpHHa; BBICOTA)
BackColor — uger douna
ForeColor — uBET TEKCTA
Font (Name; Size;
Bold u nap.) wpudt
(nasBanue wpudra, pasMep H
HauepTaHKe)

Scale — macurrabu-
pyer dopMy unM axe-
MEHT YIIpaBIEHHS
Refresh ne-
pepucoBbiBaeT tHhopmy
MM 3JIEMEHT Ylpas-
AeHAR

NpPH N3MCHCHHA
TEKCTA B TCKCTO-
BOM NOJIC

RichTextBoxl
TextChanged - -
NPOHCXOANUT  1IPH
U3MEHEHHU TCKCTa
B TEKCTOBOM NO/E

I'pacmeckoe
none

[Mpeana3Haven A
otofpaxeHus rpadu-

Image — nyTb K rpagpuye-
cxoMy Qaimy, KOTOphIH 0TO-

Draw — pucyert rpa-
dHyeckue NpUMUTH-

PictureBoxl
Click - mnpomc-

(PictureBox) | =~ 4CCKHX 00BLEKTOB Gpaxaercs B rpadUucCKOM | BB XOJHT IIPH HieNdKe
noue 8  rpaduycckoM
none
Crncok sy Orobpaxaer cnucok, | Items — mo3BoasceT 3amate | Add — pobaBiser | ListBoxl
(ListBox) JustBod KOTOPOM MOMHO BbI- | MM TIOJYYMTb  3HAYCHHS | IMEMEHT B CIMCOK SelectedIndex
OpaTh OOWH WIH He- | 2HEMEHTOB CIHCKA Remove —- yaanser [ Changed — upo-
CKOJIbKO 3JIEMEHTOB Sorted — no3BoNseT cop- | 3neMenT u3 cnucka MCXOJIMT fpH BEIOO-

THUPOBATH MJIEMCHTBI CTIIHCKa

pC ANCMEHTA CITHCKA




Ta6nuua 3. OnemeHTbl yNnpaBieHUa ANa opraHu3aumm HTePaKTMBHOroO ananora

CsoiicTea

CobbiTne
no yMOA4YaHuio

Cmotpu B Tabimue 2 cBoiicTea
HAAMNKUCH

Buttonl Click
MPOMCXOAUT MpH LUCIYKE
MO KHOMKE

Checked — yxasmiBaeT, BbIOpan
WM HET JaHHbIH lepeKIioyaTeis
UK Praxok

AutoCheck — BBI3LIBaCT aBTO-
MATHYECKOE U3MCHCHHE COCTOR-
NS NepeKmiodarens WK Guax-
Ka NpH €ro Bribope

RadioButtonl
CheckedChanged
MPOUCXOAMT NpH BbIOOpE
[IepeKIodaTes

CheckBoxl
CheckedChanged
TIPOKCXOAMT NpH BLIGOpC
thraxka

Buttons — Habop KHONOK

ToolBarl_
ButtonClick — wen-
YOK 110 KHOIKE Ha MaHenu
NHCTPYMEHTOB

AnemeHT .
HWUK BN Ha3HayeHue
ynpasneHuns Brewrni sua
KHonka T crenn| Ulenuwok 110 xHOMKe BBIZLIBACT
(Button) X Buttont . I' | cobirhiinyio nponeaypy
flepekmouaTens . [Tpencrasnser coboii mabop m3
(RadioButton) (‘ Radeuﬁom .+ | AByX unw 6ojiee B3aMMOMCKITIOYa-
OLLIMX BApHAHTOB
Ouaxoxk | T Hcnonbsyercs ana mpencTapie-
(CheckBox) ™ CheckBext nuA Beibopa «la/Her» nnu «ie-
T TuHa/JloKb»
Manens HcnonbiyeTes ans co3ganus na-
HHCTPYMCHTOB _‘_-L—J..-‘-—-l HEJIM HHCTPYMCHTOB NIPOEKTa
(ToolBar)
ITonsyHox Hcnonssyercst ans BH3yaTbHOH
(TrackBar) HAaCTPOMKH YMCIOBBIX MapaMCT-
[ TN I T TN I T I | pOB
Cuerynk . BBIBOOUT W 330aCT YMUCIOBOE
(NumericUp 0 = 3Ha4YEHHeE B CIIMCKE
DOWD) .......

Value COAEPKUT YHUCIO,
COOTBETCTBYIOLIEE TI0J10KEHUEO
NOJI3YHKA, CYUETYHKA WY ABHXKKA
NO;I0CHI TPOKPYTKH
Minimum-— MKAAMAIBEHOE 3Ha-
YEHHE TOJI3YHKA HIH CHETTHKA
Ma x imum — MakCHManbLbHOE 3Ha-
YEHHE NTON3YHKA HIIK CUCTUHKA

TrackBarl_ Scroll —
HPOHCXOAUT NPH YCTAHOB-
Ke MoJI3yHKa

NumericUpDownl
ValueChanged
FIPOHCXOJUT NMPH YCTAHOB-
KE 3HaYCHUs CHeTUHKaA




Tabnuua 4. AnemeHTbl yNpasfieHUs, He oToGpaxaeMsblie Ha dpopme
B NPOLECCE BbINONHEHWUA NPOEKTa

Snement . o
BHellHUWi BK Ha3sHaveHu CeoKcTBa M bl
ynpaBnenus e a yeHue c eron
UlpuoT ' To3sonser 3agath napa- | Font — napamerpol wipudiTa, | ShowDialog — BLIBOAWT
(FontDialog) e FontD ialogl | merper wpndra YCTAHOBJICHHBIE MO yMonua- | auanorosoe okno [lipugm
HHIO
[{seT i Tlo3BosseT 3a7aTh [BET Color — user, ycraHossicH- | ShowDialog ~ BbIBOJAMT
{ColorDialoq) [$] ¢olorDialog1 ypiil 10 YMONUAKUIO LUATOTOROE OKHO [{eem
OtkpbiTHE ¢ajina [To3BoasicT B wepapxuuc- | InitialDirectory — | ShowDialog — BeiBOAUT
(OpenFileDialog) | [ElOpenFileDialogl | ckoif (aiinosoi cucteme | manka, OTKppIBAIOWIAsCS B | AMANOIOBOE OKHO Omipbimb
BBIOpATHL (haiin ASIOIOBOM OKHE
Coxpanenue  Qaiina 1] saveFileDialogl [TozBonsieT B uepapxMue- | InitialDirectory — | ShowDialog — BbIBOAMT
{(SaveFileDialog} | ™ averielialogl | cxoit Gaitnosoil cuCTeMC | nanka, OTKPbIRAIOIAACA B | RHANOIOBOE OKHO
coXpaHuTh daiin IHANOTOBOM OKHE Coxpanums kax
Memo (MainMenu) E MainM 1 TlosBonger €033aThb | TexXt — no3BOJIAET BBOAHTH
ainivenu ACpapxnUeckoe MEHIO | Ha3BaHHd NYHKTOB HCPApXH-
NpoeKTa 4CCKOTO MEHIO
CnucoK  pHCYHKOB HcnonesyeTes aad XxpaHe- | Images -— [Q3BOMBICT CO-
' ImageListl
(Imagelist) ge! HUS PUCYHKOB, KOTOPBIC | 3aTh KO/UIEKLIHIO PUCYHKOB
MOryT oToOpaxarscs apy-
T'HMH 31CMEHTaMH YlIPaB-
JICHHS
Taiimep (Timer) e BbI3biBaeT cobuiTHe Yepe3 | Interval -- uHTepBan Bpe- | Start — 3amyckder TaiMep
Timerl onpenencHHLle HuTEpBa- | MEHH MeXAy cobeiTHAMEIt B

Jibl BpEMEHH

MHUJUTMCEKYHaX




Tabnuua 5. Tunbl NepeMeHHbIX

Visual , . Turbo .
Basic .NET Visual Cit | Visual J# Delphi 3aHumaemas namaTb JAunanasoH 3HaYeHUun
LienosucneHHble TUNb
Byte byte ubyte Byte 1 6anr o710 no 255
Short short short Smallint 2 Hanta ot ~32 768 no 32 767
Integer int int Integer 4 Gairra o7 —2 147 483 648 no 2 147 483 647
Long long long Int64 8 GanTos oT —9 223 372 036 854 775 8§08
00 9223372036 854 775 807
Tunol ¢ NnaealowWwen 3anaTon
Single float float Single 4 6airTa or—1.5.10"%5pno0 3.4 - 1038, 7-8
3Ha4Yalmx umdp
Double double double | Double 8 BaitToB oT —5.0-107%24 go 1.7 - 10398 15-16
3Havamx umbp
Decimal decimal | Het Het 16 GaiTos oT +1.0 x 10728 0o +7.9 x 10?8, 28-29
3Hadawux umdp
CTpokoBbie TUnbI
Char char char Char 2 bainta 3Hak Unicode
String string Het String 2 fainTa x KOAMYECTBO CUMBONROB | OT 0 0O NPUBNN3UTENLHO
2 munnuappoe 3nakos Unicode
Jlorn4yeckum Tun
Boolean ! bool l boolean | Boolean { 2 banTa True it False




Tabnuua 6. BctpoeHHble dyHKLMN (MeToab!)

@yHKUMA {MeTOR) Visual Basic .NET L Visual C# | Visual J# Turbo Delphi
MaTtemaTuueckue pyHkunu (Metons!)

KeagpatHbifi KopeHb | Math.Sqgrt () Math.Sqrt{) System.Math.Sqrt () Sqrt ()

CteneHb Math.Pow () Math.Pcw () System.Math.Pow () Power ()

Llenas yacTtb yucna Math.Int () Math.Int () System.Math.Int () Int ()

OkpyrnaeHue Math.Round () Math.Round () System.Math.Round () Round ()

110 LUenoro

Cunyc Math.Sin() Math.Sin() System.Math.Sin () Sind{)

KocuHyc Math.Cos () Math.Cos () System.Math.Cos () Cos ()

Cny4anHoe 4nucno Rnd () Microsoft.VisualBasic. Microsoft . Visual- Random ()

Rrd ()

Basic.Rnd ()

DyHkuuKn (MeToabl) NpeobpazoBaHUA TUNOB AAHHbIX

B uncno System.Convert., System.Convert. System.Convert. StrToklloat ()
C NNaBaloWEH ToDcuble () ToDouble () ToDouble ()
3anATon Systen.Convert. System.Convert. System.Convert.

Tosingle () ToSingle () TaSingle ()

B uenoe 4ucno

System.Cornvert.

System.Convert.

System.Convert.

StrToInt ()

ToByte () ToByte () To.Byte() StrTolnt 64 ()
System.Ccnvert. System.Convert.. System.Convert.
ToInt32 () Tolnt32 () ToInt32 ()

B cTpoky System.Convert. System.Convert. System.Convert. IntTeStr ()
Tostring () ToString{) ToString() FloatToStr {)

DyHkuMuu (METOABI) BBOAA U BbiBOAA
Beop, InputBox () Microsoft.VisualBasic. Microsoft.visualBasic. InputBox ()
TnputBox () InputBox ()
Buigopg, MsqgBox () Microsoft .VisualBasic. Microsoft.VisualBasic. | MessageBox ()

MsgBox ()

MsgBox ()




Ta6bnuua 7. KoaMpoBaHue anropuTMUYECKNX CTPYKTYpP «BETBJIeHUE» U «BbIGOp»
KopupoBaHue anropuTMMYeCcKOn CTPYKTYpPbl «BETBIEHNE»

Visual Basic .NET Visual C# Visual J# Turbo Delphi
If Ycnoesme Then if (YcroBue) if (Ycaosue) If Ycnorue
Cepus 1 { { Then
Else Cepusa 1; Cepus 1; begin
Cepus 2 } } Cepua 1
End If Eelse {else end
Cepun 2; Cepuna 2; [Elsg
bl 1) begin
Cepusa 2
end] ;
KoaupoBaHue anropuTMnM4YecKoi CTPYKTYPbl «BbiOOP»
Visual Basic .NET Visual C# Visual J# Turbo Delphi

Select Case BupaxeHue
Case Ycnoswuel

Cepus 1

Case YciioBue?

Cepus 2

[Case Else

Cepual

End Select

switch (BupaxeHue)
{case cnMCcOKl_KOHCTaHT:
Cepus 1;

break;

case CrNyMcoKZ KOHCTAHT:
Cepus 2;

break;

[default:

Cepus;

break;

}

switch (BelpaxeHue)

{case cnycokl KOHCTAHT:

Cepus 1;

break;

case CnMCcOKZ_KOHCTAHT!
Cepnsa 2;

break;

[default:

Cepus;

break;

}

Case Breipaxenue Of
crucokl KCHCTAaHT:
begin

Cepus 1
end;
COMUCOKZ_KOHCTAHT!
begin

Cepus 2
end;
[Else
begin

Cepus
end; ]
end;




Ta6nuua 8. KoanpoBaHue anropuTMUUYECKON CTPYKTYPbI «L4UKT»
KoauposaHue anropuTMu4eckon CTPYKTYpbl «LUKJ CO CHETYUKOM»

Visual Basic .NET i_

For Cuetuusk=llau3Hau To
Kon3Hau [Step mar]

Tesio LKRa
Next [CueTyux]

Visual C#
for (int CueTtywmk = 1;
Cuerumk < Hau3upad;
CueTunKrt +)
{
Terno AMKIA;
3

L Visual J# ]

for (int CueTupx — 1;
| Cuerdnk < Hau3nau;

! Cuerumx H+)

P

i Tesne Lvwkna;

)

Turbo Delphi
; For Cuerymk:=Hau3pau to
Kou3nau Do
Ebegin
! Teno uukna
| end;

KoaupoBaHue anroputMmU4eCKOW CTPYKTYPbl «LUKN C NPeaycnoBuem»

Visual Basic .NET |

Do While VYciiopue '
Teso 1uMKIa .
Loop

Do Until Ycnosue |
Teno umkna I
Loop .

o

While (Ycroeue)

{

Telio LUKJIia;

' visuald#
" While (Ycrosue)
{

Teno uukna;

}

 Turbo Delphi

. while YcrioBue do

[ .
ibegln
Tesno nukia;

iend:
|
I
|
b

KogupoBaHue anropuTtMUYECKOMN CTPYKTYPbl «LIUKA C NOCTYCAOBUEM»

Visual Basic .NET
Do
Teyo nukna
Loop While YcuioBuc !
Do '
Teno MKia i
Loop Until Ycnobuce

\Vlisu_a_l‘ C# o

‘do

{

Teno uxskJa;

}

while {(YcioBue) ;

T Viswair

’do
{

Teno umksaa;
}
: while (Ycyosue) ;

; Turbo [_)_elp_hi
Repeat

. Teno umkna;
Until Ycnosue;




CnoBapb KOMMNbIOTEPHbIX
TepMUHOB

BIOS MNMporpamMmmet Ha4ansHON 3arpy3ku, HAXOLAALMECH B MIAK-
pocxeme namMatu (anrn. «Basic Input/Output System» — 6a-
30Baf cucTemMa 8aoaa/Bbisoaa)

Blu-Ray OnTiyeckun AUCK NOBBILLEHHOR UHDOPMaUMOHHAR em-
KOCTY (aHrn. «Blue-Ray» — rony6oi nyu)

CD Komnakr-guck (anrn. «Compact Disk»)

CDFS danogan cuctema ans padoTh ¢ ONTHYSCKUMWN AMCKa-
M, IPEARAHAYEHHAR AN UCTIONB30BAHUA QM ynpas-
NeHveM pasnmMyHblX onepaunoHHbIX CUCTEM (aHrn.
«Compact Disk File System» — dannosas cuctema ona
KOMMaKT-ANCKOB)

DDR Twun monynen {aHnrn. «Double Data Rate» — ynBoeHHas
CKOPOCTL nepegadu gaHneix). Mogynu narmsit DDR nme-
10T 184 pasvema

DDR2 Tun Moaynei onepaTyuBHON NaMATK, KOTopsle o6nagaioT
MEHbBLUMM 3HepronoTpebnervem, 4em moaynmn DDR,

¥ NO3TOMY MOryT MMeTk Bonbtlyio yacToTy. Moaynu na-
maTrt DDR2 nmeloT 240 pasbeMoB

DVD Lincpoeoli yHusepcaneHsit auck (aHmn. «Digital Versatile
Disk»)
ext3 XypHanupyemas $annoBaa cucTema ans onepauMoHHoR

cucTemsl Linux (anrn. «ext3» — 3-a pacwumpedHan daii-
noBasn cucTema)

FAT Ta6nnua pasmelieHna garnoe (anrn. «File Allocation
Table»)
HD DVD Linposoit yHMBepCansHbiA OUCK NOBLILIEHHON MHpOp-

MALNOHHOA eMKoCTu (adrn, «High Definition DVO»)

HFS XypHanvpyeman ¢annosas cucTema ans ornepaumoHHoA
cuctembl Mac OS (aHrn. «Hierarchical File System» —
vepapxudeckas painosaa cuctema)




CaoBapp KOMNBIOTEPHBIX TEPMHHOB 387

NTFS XypHanupyemasn daninosas cuctema ona onepauMoHHon
cuctemsl Windows (amnrn. «New Technology File
System» — ¢pannopas cuctema HOBOM TEXHOROIUMK)

POST CucTtema camMoTecTUPOBaHNA KOMNBIOTEPa Npu BKITIOYE-
HuU (anra. «Pawer On Self Test»)

ReiserFS Xypranupyemas dainosas cuctema onsa onepaupmoHHoNn
cucTembl Linux (aHrn. «ReiserFS» — dainosaa cuctema
Paiizepa).

SFX CamopacnakoBsIBAIOWINIACH aDXNE

(aHrn. «SelF-eXtracting»)

UDF ®annosas cuctema ana paboTb! ¢ darinamu Ha onTuye-
ckux gmckax (aHrn. «Universal Disk Format» — yHusep-
canbHbLIA ANCKOBEIA dopmar)

Knactep JNlornyeckan egMHnua XpaHeHWs daHHbiX B Tabnuue pas-
MeLLeHust hainnos, 06bLegUMHAIOLLAS rPYNNy CEKTOPOB
(aHrn. «cluster»)

MyneTUceccua Mpwy 3anncu CD- nnu DVD-gucka MOXHO 3anNUCkIBaTb
adisiot B HECKOMBKO CECCuit (Mpremas)

Noneson TpaH3ncTop, B KOTOPOM TOK M3MEHNETCA B pe3ysibTate
TPaH3UCTOP OeVCTBUA NepneHANKYNAPHOTO TOKY SNeKTPUYECKOoro
noas, CO3aBaeMOoro BXoAHbIM CUIrHanom

CunepreTunka Hayka 0 CaMo0opraHnayoLwmxca CUCTEMAaX B HEXKBOWN W
KWBOW NPUpoae, OOMEHVUBIIOWNXCA BEUISCTBOM, SHEp-
ruen n UHhopMaumnen ¢ OKpyxXarLen cpenomn

Xakep KOMMbIOTEPHBIN 3NOYMBILLNEHHWK, KOTOPbLIA OpraHnayeT
ceTeBble aTaku Ha MIHTepHeT-cepaepsbl, a TakKe NPOHA-
KaeT Ha H1X ¢ HeBAaroBuaHLMU LEATMN
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O9NTEKTMWBHBbBIE KYPC bl
B VTHOOPMATNKA

WMEETCS B NPOJAXE

YrpuHosnd H. A. Hccneposanmwe mHGOPMALMOHHBIX
Mogenei. SnexTusHLBE KypC | yueOHoe nocobue /
H. 4. YrpuHosn4. —2-e n34., ucnp. —2006. —
200c. : wum

DarHoe ydebHoe nocobue ABNAETCH YacTbio
YMK Hapsgoy C KOMMBOTEPHbIM - APakTUKYMOM
na CD-ROM. Kypc yunT cospaBatb © muccnepo-
BaTb WHGMOOPMALMOHHBIE MOLEAN U3 Pa3NUYHLIX
npeaMeTHLIX 0fnacteil ¢ WCNORL3oBAHWEM Cu-
cTeM 0OBLEKTHO-OPMEHTUPOBAHHOIO NPOrpaMmum-
pPOBaHunsl U SNEKTPOHHBIX TabAWLL.

Ha CD-ROM npegcTaBneHbl: MPakTUKyM MO
MOCTPOGHUIO W UCCAEN0BaHWIO Mopaenein B ¢dop-
Me MpOEeKTOB Ha A3blkax Visual Basic u Delphi,
a TaKKe KOMMbIOTEPHBLIX MOAENEN B 2NEKTPOHHbLIX
Tabnuax; OMCTPUBYTUBLI CUCTEM OBBEKTHO-OPK-
eHTUPOBaHHOro nporpaMMuposaHua Visual Basic
v Delphi, a Taxxe anekTpoHHbix Tabnuy, StarOffice
Calc n OpenOffice Calc.

Ona ydawimuxca CTapwmnx KNaccos MHpopma-
LMOHHO-TEXHONOTMYECKOro, DUINKO-MaTeMaTNHE-
CKOro 1 E€CTECTBEHHO-Hay4YHOro npodune.

Yrpunosuy H. []. Wcenenosanune HPOPMALiHOHHBIX
Mofenei. JREKTUBHBLIA KYPC ©  KOMIbIOTEPHbLIN
npaktukym Ha CD-ROM / H. A. YrpuHoBud. —
2-e u3gd., verip. — 2006. — 200 c. ; nn.

O(‘JIEA.OBAM s
VMKGO'PMAU.HOHNHXMDHMEM 45

CD-ROM BkMOYaET WHTEPAaKTUBHBIA NpPakTu-
KyM, CopepxXall1in ykazaHns no BINOAHEHWIO Npak-
TUYECKUX 3a0aHWI U OTBEThI Ha HUX, T. €. rOTO-
Bbie MNpoekTbl Ha #A3bikax Visual Basic w Delphi.
Ha CD-ROM paamelLero nporpaMmHoe obecneye-
HUe, HeoBxooMMOoe Ans peanu3aunr KOMNeOTEP-
HOrO NPakTWKyMa, a UMeHHo cBoBogHO pacnpo-
CcTpaHAaeMble BEPCUU CUCTEM MPOrPaMMUpPOBAHUS
Visual Basic n Delphi, a Takxe dalinsl anekTpoHHbIX

Tabnuu.
n3s3 .ﬂ. ATENBLCTBO 125167, Mockea, npoess AsponopTa, A. 3
Tenedon: (499)157-5272
«BMHOM e-mail: Lhz@aha.ru, http://www.Lbe.ru

OnroBLie NOCTaBKK:

NaGopatopus 3HaHWit> (495) 174-7616, 171-1954, 170-6674



QT EKTWBH bI E K'Y P C bi
W VHOOPMATUKA

MMEETCH B NPODAXE

honaiciuaiede Moraxos M. fO. Yaumca npoekTupoBaTts Ha KOMABIO-
e Sl CimomT g Mo Tepe. AnekruBHel Kype : npaktukym / M. 0. Mo-
T Haxos, C. /1. Conogos, . E. MoHaxoBa. — 2-e
n3a., ucnp. — 2006. — 172 ¢, : nn.

MNpakTukym oBecneduBaer npenofagaHme Kyp-
Cca KOMNbITEPHOro NPOEKTUPOBAHWUA B CTapLUNX
Knaccax.

IpakTUKyM NO3BONAET OCBOUTL OCHOBEI COBPE-
MEHHbLIX KOMNBIOTEPHBIX TEXHOACIMI NPOEKTUPO-
BaHWS U Au3aiiHa. PacCMOTPEHbl KOMMbIOTEPHbIe
cucTemul npoexTuposatus AutoCAD u 3D Studio
MAX. Thaebl npakTukyma npeactasnsioT coboi 3a-
KOHYEHHbIE yyeBHbie MOOYNWN, KaxXabll N3 KOTOPbIX
BK/TIOYAET 8 CeB5 kPaTKYI0 TEOPUIO MO TEME, THUMO-
Bble nNpakTuyeckne paboTel, BOMPOCHL AN CamMo-
KOHTPONA U NPOBEPOYHKLIE 3adaHus.

Ana  yyawmxcs cTapwux KnacCcoe U3MKO-
MaTeMaTNYeCcKOro, eCTECTBEHHO-HAaYyYHOro, TEXHO-
noruyeckoro NPogunent n yHmsepcansHoro oby4de-

HUA.,
M3LAATENLCTBCO 125167, Motxkea hpoean Asponopta. 4. 3
Tenedon: (499;157-5272
«BUHOM e-mail wLz@aha . http:/rweaw.Lbz.u

" Onrosbie ~OCTABKW,
JaGoparopus aHannit» (405) 174.7618. 171- 1954, 170-6674



OSNEKTMU

B H bl E K'Y P C bl

B MATEMATWKA

L e s—r g b
£.B.Anapecas MTMBocosa MH.Gunmia
XN R

UMEETCSH B NPOAAXE

AHapeesa E. B. Maremarnyeckne OCHOBb HH¢op-
Marukn. 3nexTvBHbiA Kype . y4ebHoe nocobue /
E. B. AHgpeesa, J1. /1. bocosa, Y. H. @annHa, —
2-e uan., venp. —2007. - 328 ¢. : un.

YuyebHOe nocobue axoaunt B YMK ans crap-
WWX KNACCOR HApAdY C METOAMYECKMM Nocobuem
N xpecTomMartunein.

Marepuan packpbiBaeT B3aMMOCBA3b MaTtema-
THKA 1 MHPOPMATHKY, OKA3LIBAET, KaK pa3snTue
OAHOW 13 3TUX HAy4HBIX OBNACTEl CTUMYAMPOBANO
pa3BuUThE Spyroi. flaeTca yrnybnexHoe npeacras-
neHne o Matemartu4eckoMm annapare, Wenosb3ye-
MOM B UH(MOpMaTUKE, AEMOHCTPUPYETCA, Kak pe-
3yAbTathl, NONYYEHHBIE B MaTeMaTUKE, MOCIYXUNK
WUCTOYHWMKOM HOBbIX UAEH W PEe3yNkTAaToB B TEOPUMK
anropuTMoB, NPoOrpaMMmUPOBaHAU U B APYriX pas-
aenax HPOPMaTUKK.

DOna yyaumxcs crapwmx knaccoB uH@opma-
LMORHO-TEXHOOrM4EeCKoro, GU3NKo-maTemaTuye-
CKOrO ¥ ecTecTBeHHO-Hay4HOro npoduneit, xena-
OLLNX PacMpUTbL CBOW TEOPETUHECKNE MNPeacTaB-
neHua 0 MaTeMaTvke B MHQOPMaTUKe 1 UHhopMa-
mKe B MaremartiiKe.

MW3AOATENBLCTBO 125167, Mockea, npoeaa AponopTa, a. 3

«BEMHOM

Tenedon: (499) 157-5272
e-mail: Lbz®@aha.ru, http://www.Lbz.ru

NabopaTopus aHAHWA» OnTosble NocTaBku:

(495)174-7616, 171-1954, 170-6674



OTNTEPATYPA 4 J1 4 I K O Ji

W MHOOPMATUKA

1K

MMEETCH B NPOJAXE

3anorosa /1. A. KomnslorepHas rpaguka. 3nexrus-
Hblii Kype | yeebHOe nocobue / /1. A. 3anorosa. —
2-e n3g. —2007. —212c¢. : 16c. vn. : nn.

Yuyebroe nocobue Bxoant B YMK ans crtaplumx
KAACCOB Hapsay C rnpakTUKYMOM.

B yueBHoM nocobumn paccMOTpeHbl BOMPOCHI
npeacTasnequns rpadpuHecknx n3obpaxeHnii, onu-
CaHWS LBETOBbLIX OTTEHKOB HA MOHUTOPE W MPUH-
Tepe, dopmartel rpaduyeckux Gairnos, onucaHol
OCHOBHbIE BO3MOXHOCTU DEAAKTOPOB BEKTOPHOW
rpagpumkn CorelDRAW 1 pacTpoBoi rpacpuky Adobe
Photoshop.

Ana yyawmxcs crapimx knaccos Gusmko-ma-
TEMaTMYEeCcKOro, eCTeCTBEHHO-HAY4YHOr o, counans-
HO-TYMaHUTApPHOrQ M TEXHOJIOFNYeCcKoro npodu-
nen.

M3OATENLBCTBO 125167, Mockea, npoesn Asponopra, 4. 3

«BUHOM

TeredgoH: (499) 157-5272
e-mail: Lhz@aha.ru, htip://www.t.bz.ru

OnroBLIe NOCTABKN:

NabopaTopus swanni» (495) 174-7616, 171-1954, 170-6674



Hukonan [LOmutpueBuY YrpvMHOBUY — Y4YEHbIA ©
MEeTOAMWCT, 3aBeaywnin nabopatopren nHpopmMaTKki
MOCKOBCKOTO MHCTUTYTa OTKPLITOro obpasoBaHust, KaH-
ANOaT Nefarormvyeckux Hayk, aBtop ydebHOro u npo-
rpamMMHO-METOANYECKOrO  KOoMnnekca Mo Kypey
«Hhopmatrka u VIKT», KoTopbln BKNHOYEET y4ebHUKU
Aans 7—11 KNaccoB, 3NEKTUBHLIA KYpC, METOAUYECcKoe
nocobue OnA yuuTenen, SneKTPoHHble marepuansl.

HanHbin yyebHuk gna 10 knacca npegHasHadeH ansg obydeHust nHop-
matuke n KT Ha npodunbHOM ypOBHE.

Bbi nony4ynTe NpoYHbI€ 3HAHNA MO

* apXWTeKType KOMMbIoTEPA U MeToAaM 3aluuTbl MHpopMaL kM
* CUCTEMAM CHUCTEHWUS W MOHATUIO UHAOPMaLIK
* MIOTMKE U NOTrMYecKMM OCHOBaM KOMMNbioTEpa

Bbl HayuuTecb nporpaMMMpoOBaTb Ha YeTbipex s3blkax OObLEKTHO-
OPWEHTMPOBAHHOIO NPOrPaMMUPOBAHNS:

* Visual Basic

* Delphi

* Visual C#

* Visual J#

YuebHuk pekomeHgyertcs Ans udydeHns B 10 knaccax uHopMaLMoHHO-
TEXHOMOTMYECKOTo ¥ (hU3NKO-MaTeEMaTNYECKoro npodunen.
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