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BBEJJEHHE

Meroandeckne ykazaHHsA K Ja00paTOpHBIM paoTaM 1o paszery «Oc-
HOBBI TEOPHU AJTOPUTMOB. PermreHns 3amad mpH MOMOINM KOMIBIOTEpa» IHUC-
mumrHel «MHpOpMaTHKa» KacaloTcs TpeX J1adopaTOpHUX padoT: «ANTOpHT-
MbL. Crioco6s! onmcannst. OCHOBHBIE alTOPHTMHUYECKHE CTPYKTYPEI», «CocTaB-
JICHUE aJropuTMa METOJOM HOMIaroBoil aeranuzanuu. CcrioMoraresibHbIe aj-
roputMel» 1 «O3HakomiieHHe ¢ paboueil cpenoit Visual Basic. [lepBriit po-
EKT».

Teopust anropuTMOB Kak caMOCTOSITENbHAas Hayka mosiBmiach B 30-40x
rogax XX-Beka U UMEET OIPOMHOE 3HaUCHHE BO BCEX HANPABICHHUSIX MareMa-
THYECKUX HayK. biaromaps 3Toi TeoOpuH HaXOIST CBOM TOYHBIC OIPEIEICHUS
Takue (QyHAaMEHTAIbHE TOHATHS KaK aJITOPUTM, TOKA3yeMOCTb, CIIOKHOCTb.

Teopust anropuTMOB BMECTE C MaTeMaTHYECKOH JIOTHKOI CIIy’KHT OCHO-
BOW UIl IOCTPOCHHSI TEOPUH BBIYUCICHNH. OHH COCTaBIISIOT TEOPETHUECKYIO
OCHOBY ISl TIPOCKTHPOBAHUS W TMPUMEHEHUs BBIYMCIUTEIBHBIX YCTPOICTB K
wioxo (opmanusyeMbiM oO0bekTaM. MIMeHHO, Omaromaps TEOpHH alrOpUTMOB
MIPOUCXOJUT BHEIPEHHE MAaTEeMaTHUECKHX METOJNOB B OKOHOMHKY, JIMHI'BHCTH-
KY, IICUXOJIOTHIO, TIEIaTOTUKY U Ipyrie T'yMaHUTapHble HAyKH.

OCHOBHBIM MOHSTHEM TEOpHs AITOPUTMOB SIBIISIETCS TOHITHE «aJro-
put™M». CIIOBO aJITOPUTM CBSI3aHO C UMEHEM BEJIHMKOTO CPEJHEBEKOBOTO MaTe-
Maruka, xuBiuero B 1X-Bexe, Myxammena nbH Myce n3 Xope3mu, KOTOPBIH
BIIEPBBIC U3JIOKMI ACCATUYHYIO CUCTEMY CUHCIICHHS W NpaBHJIa BBIITOJHEHUS
MIPOCTHIX apUPMETHIECKUX ASHCTBUI HaJl 3JIEMEHTAMH 3TOW CHCTEMBI.

OnmHa W3 OCHOBHBIX €ro padOT, TaK Ha3bIBAEMBIN «apH(METHUIECKUH
TpaKTaT», KOTopas ObuIa IIepeBeieHa Ha JIaATHHCKHH s3bIK B XII Beke, HaunHae-
Tcs cinoBamu «Dixit algorizmi», 9TO B IepeBoJe 03HAYAET «IIPAaBUI aBTOD, T.€.
ckazan An Xope3mmy». OTcro/1a ¥ OSIBHIIOCH CIIOBO aJTOPHUTM.

TakuM 00pa3oM, CIOBO «aITOPUTM» — JIATHHU3HPOBAHHOE WUMs AJl-
Xopa3mu. Kak HayuHbIil TEpMUH 3TO CJIOBO NEPBOHAYAILHO 0003HAYAIIO JIUIIb
npaBuiia apupMETHYECKUX Olepaluid Haja IeJIbIMH YUCIAMHU W TMPOCTHIMHU
JIpo0sMU. 3aTeM ero cTaiu ynoTpebsTh B 60see MHUPOKOM CMBICIIE.

Co BpeMeHeM B MaTeMaTHYECKHX HayKax MO aJI'OPUTMOM CTajH II0-
HUMaTh TOYHbIE HPENNHCAHHS, NPABHIA O BBINOJHEHUH HEKOTOPBIX MPOCTBIX
oreparyii, ONpeNeNsIoNX MpoIecc NPeoOpa3oBaHUsl MCXOIHBIX JAaHHBIX B
HCKOMBIH pe3yJbTar.

VcnonHuTeneM anropurMa MOXKeT OBITh KakK 4eJIOBeK (KyJIHHApHBIE pe-
LENTHl, Pa3IMYHble MHCTPYKIMH, AITOPUTMBl MAaTEMaTHYECKUX BBIYMCICHUH),
TaK ¥ TEXHUYECKOE YCTPOWCTBO. PaznnuHbple MammHbl (KOMITBIOTEPHI, HPO-
MBIIIJIEHHBIE POOOTHI, COBpEMEHHasi ObITOBAas TEXHWKA) SIBISIOTCSA (hOpMaib-
HBIMH HCTIOJIHUTEISIME aIroputMoB. OT (OopMaibHOIO UCIIONHUTENS HE TpeOy-
eTCsl TIOHUMaHUE CYLIHOCTH pellaeMOi 3a/1auu, HO TPeOyeTcsi TOYHOE BBIIOJI-
HEHHE I0CIIe0BATENLHOCTH KOMaH]I.






JIABOPATOPHAS POBOTA 1

AJITOPUTMBI. CITIOCOBBI OITMCAHUSI.
OCHOBHBIE AJITOPUTMUNYECKHE CTPYKTYPbI

Lens padoTsl — M3y4nTh CIIOCOOBI 3allUCH aaropuTMOB. V3ydnTh THITO-
BbI€ AJITOPHUTMBI: JIMHEHHBIE, pPa3BETBICHHbIC U IUKIMYeckne. HayanTses 3a-
MIUCHIBATH AITOPUTMBI B IOCTPOYHOM 3aIUCH U B BUJIE OJIOK-CXEMBI.

1.1 O61mue cBeneHus

1.1.1 IlonsiTue anropurmMa

ANTOpUTM — 3TO CHCTEMa MpaBUJil, ONMCHIBAIOLIAS M1OCIEA0BATENIBHOCTD
JeHCTBUH, KOTOpBIE HEOOXOAMMO BBITIOTHATH, YTOOBI pemnTh 3aaaqy. [loHsaTre
alropuT™Ma B WHPOPMATHKE SBISICTCS (DYHIAMECHTAIBHBIM, TaKUM, KaKUM SIB-
JISIIOTCA TIOHATHSL TOYKH, MPSIMOM M IJIOCKOCTH B T€OMETPHUH, MHOXKECTBA — B
MaTeMaTHKe, TIPOCTPAHCTBA M BpeMeHH — B (PU3UKe, BellecTBa — B XuMuu. Kak
1 715 BCSIKOTO (DYHOAMEHTAILHOTO TOHSATHS, U aITOPATMAa HEBO3MOXKHO JaTh
ctporoe ompexaencHue. [1oatomy (QopMynupoBKa, TMPUBEACHHAS BBIIIC, JIUIIb
MIPUOJIMIKEHHO OMUCHIBACT aJTOPUTM.

Pa3paboTaHHBIH aJITOPUTM MOXKET HMCIOJHITH KaK YEJIOBEK, TaK U TEX-
HUYECKOE YCTPOUCTBO (HAmpUMEp, KOMIbIOTEp, poOOT), KOTOPHIC MOHUMAIOT
MpaBWJia 3aMUCH AJITOPUTMA M YMEIOT BBHIMOJHITH MPEANUCHIBAEMbIE UM JIEH-
ctBus. [IpunepkuBasch ykazaHuil aqropuTMa, UCIIOTHUTEIh MOJIYYUT TPUTOJI-
HBIM pe3ysbTaT Ja)ke B TOM clly4yae, KOrjia OH He IIOHHMAeT CYIIEeCTBa pellae-
MOH 3aJa4u.

BEBINONHSAS MHCTPYKIUH, 3alMCAaHHBIC B BUJAE IPOTPAMMBI (3TO TOXKE
(dopma 3ammucH aNropuTMa), KOMIOBIOTEP MOTYYUT PE3YIbTaT, YIOBIETBOPSIO-
MM ITOJIB30BATENS.

Beskwmii anroputM 00paboTku MHPOPMAITUH XapaKTepU3yeTcsl TUCKPET-
HOCTBIO, OINIPEEIICHHOCThIO, PE3YyJIbTaTUBHOCTHIO U MACCOBOCTHIO.

JIMCKpEeTHOCTh 03HAYaeT, YTO BHITIOJHEHUE AITOpUTMa pa3dHMBaeTcs Ha
MOCJIEIOBAaTEILHOCTh 3aKOHYEHHBIX JEeWCTBMM — ImmaroB. Kaxkmoe neiicTBue
JIOJKHO OBITH 3aBEPIIECHO MCTIOTHHUTEEM MPEX]Ie, YeM OH MepEeiieT K BBIMOJI-
HEHUIO CIIeIYIONIeT0. 3HAUCHUSI BEJIMYUH B Ka)XOM IIare ajJropuTMa MoJryda-
I0TCA 110 ONpEAENICHHBIM MpaBUJIaM U3 3HAYEHUN BEJTUYMH, ONpEIESIEHHBIX Ha
MpeALIECTBYIOIIEM Iare.

Ion ompeneeHHOCThIO TTOHUMAETCS TO OOCTOSTEIBCTBO, YTO KaxIIOe€
MPaBWJIO AJITOPUTMA HACTOJBKO YETKO M OJHO3HAYHO, YTO 3HAUEHUS BEJIMYUH,
IoJly4aeMble Ha KaKOM-JIHOO IIare, OJHO3HAYHO OIPEIENIAIOTCS 3HAYCHUSIMHU
BEJIMYMH, TOJYYEHHBIMU Ha MPEeAbLAYIIEM 1Iare, U MpH 3TOM TOYHO HU3BECTHO,
KaKoM mar OyJeT BBHITIOJIHEH CIEAYIONUM. DTO 03HAYAET TaK)Ke, YTO MCITOJIHHU-
TeJb, HAPUMEP KOMIIBIOTEDP, TOIHKEH OBITh B COCTOSTHUH BBIMTOJHUTH KaXKIYIO
KOMaH/y ajJropuTMa B CTPOTOM COOTBETCTBUU C €€ HAa3HAUCHHUEM.
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PesynbraTHBHOCTE (WMJIM KOHEYHOCTH) ajlrOPUTMa MPEIOIaraet, 4ro
€T0 HCTIOJTHEHUE CBOIUTCA K BBIOJHEHUIO KOHEYHOTO YHCIa ACHCTBHUI U Bce-
I/1a IPUBOIUT K HEKOTOPOMY pe3yNbTary. B kauecTBe 0JHOTO M3 BO3MOIKHBIX
Pe3yIBTATOB SBISIETCS W YCTAaHOBICHHWE TOTO (haKkTa, YTO 3a/adya pEeIIeHHs He
HMeeT.

ITox MaccOBOCTBIO IOHUMAETCS, YTO ATOPUTM PEIIeHHS 3a1a4dl pa3pa-
OaTeIBaeTCS B O0IIEM BHIIE TaK, YTOOBI €r0 MOXKHO OBIIIO IPUMEHHTH IS IIeTI0-
ro Kjacca 3ajiad, pa3IUyYaron(uxcs JHIIb HA0OpaMU HUCXOMHBIX NaHHBIX. [Ipu
9TOM HCXOJIHbIC JaHHBIC MOTYT BBHIOMPATHCS U3 HEKOTOPOW 0OJIACTH, Ha3bIBac-
MOH 00J1aCThbI0 IPUMEHUMOCTH aJITOpPUTMa. B CBOWMCTBE MacCOBOCTH 3aKiIO4e-
Ha OCHOBHas NpaKkTU4YecKas IEHHOCTh aITOPUTMOB.

AJNTOpUTMHU3AIUS — MPOIECC MOMYYCHUS U (HOPMYIHPOBAHUS ANTOPHT-
Ma. [IpuHATO BELAETATH OOIIYIO (a0CTPaKTHYIO) U NPUKIAIHYIO (CTPYKTYPHYIO)
TEOPHUH AITOPUTMOB.

OOm1ast Teopus aANTOPUTMOB PACCMATPUBAET BOIPOCH! IPHUHIUITHAIEHON
OCYIIECTBIMOCTH aJTOpHTMa 0e3 ydeTa OTpaHWYCHUH, HAKIAaIBIBAEMBIX TEX-
HUYECKOH CHCTEeMOH Ha ero peamu3aruio. OCHOBHas mpobiiemMa oOImeil Teopun
AITOPUTMOB — MIPOOIIEMa aNTOPUTMHUIECKON Pa3peIInMOCTH TOW WIIM MHOM 3a-
Jaud WK Kiacca 3aaad. [Ipu 3TOM MoJ aJropUTMHUYECKOH pa3perrMOCTBIO
IIOHUMAETCS BO3MOKHOCTh AJITOPUTMHU3AIMH UCXOTHON 3a1a4H.

Jlyis cocTaBieHMs ajJropuTMa pelieHus 3a1aud Ha DBM HeoOxoammo,
npexJe Bcero, popMann3oBath 3aaady, T.e. IPEACTABUTH €€ B BUJAE IOCIEN0-
BaTEJIbHOCTH MaTeMaTHYECKUX COOTHOIICHHH. 3aTeM npeoOpa3oBaTh 3TH COOT-
HOUIEHUSI B MOCJIEIOBATEIbHOCTh IEUCTBUM U JIOTMUECKUX CBS3€H MEXIY HHU-
MH.

MHorue 3a7aqi MOTYT OBITh PEIICHBI ¢ TOMOIIBIO Pa3IMYHBIX TOYHBIX
WA YHCICHHBIX METOJIOB W BBIYUCIUTEIHHBIX METOAHK, BEIOOP KOTOPBIX CBS-
3aH ¢ TpPeOOBaHUSAMH, TPEIBIBISIEMBIMHA MOCTAHOBKOHM 3aJa4ll M BO3MOXKHO-
CTSIMH €€ pealn3allii Ha KOHKpeTHOH DBM (TodHOCTH pemieHus, OBICTpOTa
MONYYCHHST Pe3yiIbTaTa, HEOOX0AUMOCTh TIOJTYYCHHUS M COXPAaHEHHS MPOMEXKY-
TOYHBIX PE3yJIbTaTOB, CTOUMOCTH IMMOATOTOBKH U PEIICHUS U T.JI.).

IIpu cocTaBneHUM aNrOpUTMa CIEAYET yYUTHIBATH M OTPAHUYEHUS, HE
JIOTyCKaIoIe aBToMaTnyeckoil pabotsl OBM: nenenue Ha HyJb, JeJI€HHE HA
Pa3HOCTh ONMM3KHUX YHCeN (BBI30OBET IEPENOJIHEHUE pa3psIHONW CEeTKH), HEBO3-
MOYKHOCTb IPECTaBJICHHs JIOTapHU(PMOB OTPUIIATENILHBIX YMCEI U HYJIS U T.I1.

1.1.2 Cnioco6b1 onucaHus AJIrOPUTMOB

JIroOoii anropuTM 3amchIBaeTCS B BHIE OINpPEJEICHHOW MOCIIeI0Ba-
TEJILHOCTH BBINTOJHEHHS HEKOTOPBIX NEHCTBHH HaJl BXOAHOW MH(OpManmeil.
OtH aedicTBus OyzaeM Ha3biBaTh onepanusiMu. Onepanuy MOTYT KOJUPOBAaTHCS
OTIpEJIeTICHHBIMH CHMBOJIaMH, HM300pa)kaloluMK apu(METHUECKHE, JIOTHYe-
CKHMC M ApYrue oncpanuu. B 3aBucmmoctu ot HCIOJIB3YyEMbBIX CUMBOJIOB BO3-
MOXXHBI Pa3JIMYHBIC CIIOCOOBI 3aIIUCH AJITOPUTMOB.

OCHOBHBIMH Cp€an HUX ABJIAKOTCA:
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® CJIOBECHOE OIMCaHKE ajrOPUTMa Ha ECTECTBEHHOM sI3bIKe (BepOanbHas

dopma);

® [TOCTPOYHAs 3aMHCh ANTOPUTMA;

® OTIePaTOPHEIA croco0 (Ha S3BIKE OTIEPATOPHBIX CXEM);

® IpeIMKAaTUBHBIHN c11ocob (B BHIE MPeIUKATHRIX (HYHKIHN);

® O10K-cxema (Tpadudeckuii cnoco0);

® 3arUCh Ha KaKOM-JIMOO SI3bIKE POrPaMMHUPOBAHHSL.

Kaxnplit M3 3THX CIOCOOOB [OJDKEH YIOBIETBOPSTH TPEOOBaHMAM
HArJISIHOCTH U HEMHOTOYHCIICHHOCTH MCIIOJIb3YEMBIX CUMBOJIOB, HCKIIOUECHUS
HEOJHO3HAYHBIX TOJKOBAaHMH M BO3MOXKHOCTH COCTaBJIEHHsI 0003PUMBIX ajro-
PHUTMOB.

PaccMoTpuM 0COOEHHOCTH Ka)<IOH U3 Ha3BaHHBIX (JOPM M B KayecTBE
IpuMepa MpeACTaBUM B KaKI0H GpopMe OWH M TOT )K€ aJITOPUTM VIS OTIpeie-
neHust Han6Goupiero obmiero aenurens (HOJ) aAByX HENBIX MOJIOKHUTEIBHBIX
grcen (anroput™m EBxumzaa).

1.1.2.1 CnoBecHoe onmcanue

CnoBecHOe OIMCaHWE HWMEET MHWHUMYM OTPaHMYCHHH M SABISIETCS
HauMeHee (opMmanu3oBaHHBIM. OIHAKO MPU 3TOM AITOPUTM IOJy4aeTcs M
HauMeHee CTPOTUM, JOMYCKAIOUIMM IMOSBICHHE HEONpeesIeHHOCTeH. AJro-
pUTM B BepOanbHOW (opMe MOXKET OKa3aThCsl OYeHb OOBEMHBIM M TPYAHBIM
JUISL BOCTIPHSITHS YEIIOBEKOM.

Hanpumep, anroputm EBkiuna: ecnu uucna pasasl, HOJl paBeH ogHO-
My U3 HUX. B mpoTuBHOM cityuae Ha/i0 U3 OOJIBLIETO YHCIIA BBIYECTh MEHbIIEE,
TIOJTYYEHHYIO Pa3HOCTh 3alIOMHUTH BMECTO 3HA4YEHHs OOJIBIIETO YWCiia W MO-
BTOPHTH BCE CHavasa.

1.1.2.2 TlocTpoyHas 3amicCh aITOPUTMA

3TO 3ammCh Ha ECTECTBEHHOM S3bIKE, HO C COOJIIOJJEHHEM HEKOTOPBIX
JOTIOJTHUTENBHBIX TipaBuil. ChopMynupyeM 3TH IpaBHIIa.

1. [aru (mpenmucanus) alropuT™Ma HyMEpPYIOTCS.

2. VcnomHeHue anropuTMa NPOUCXOIUT B HOPSIKE BO3PACTaHUsI HOMe-
POB 1IArOB, Ha4YMHAsL C MEPBOTO (€CJIM HE BCTPEUAETCS] HUKAKUX CIIEIHaIbHBIX
yKa3aHWi).

3. THUNUYHBIMH IIATaMH AJITOPUTMA SIBJISIFOTCSI:

a) uteHue (BBOJ) JaHHBIX, KOTOPOE 3aMMCHIBAETCS B BUJIC
Yrenue A, B, ..., rae A, B,...—o0o3HaueHre HCXOIHBIX JAHHBIX;
6) 0OpaboTKa TaHHBIX (BEIYHMCICHUS) IO HOpMyIIaM, 3alTUCaHHAs B BUJIE

V = .., rae V — nepeMeHHasl, 3HaueHne KOTOPOi ONpe/iessieTcst Kak pe-

3yJIbTAT, MOJYYSHHBIH IOCIE BBIMOJIHEHUS OINEepalui, yKa3aHHBIX B

NIpaBOM YacTH.

Mo cymiecTBYy 3HaK « = » 0003HaYaET CIIEIMAIBHYIO OIIEpPalnio, KOTOpast

Ha3bIBACTCS [IPUCBaNBAHHEM;

B) cooOuieHue (BbIBO/I) pe3yibTara, KOTOPBI HMEeT BHL



3ammchk X, Yy, .., TO€X,Y, ... — 0003HaYCHUE NIEPEMEHHBIX, 3HAYCHUE
KOTOPBIX HEOOXO/IMMO Y3HATh;

I') IPOBEpPKa YCIOBUS, 3aIICh KOTOPOTO
Ecom .. ugrtu k N, TJ€ BMECTO MHOTOTOYMS 3allUCBIBAETCs YCIOBUE,
IIPU BBINOJIHEHUH KOTOPOTO OCYLIECTBISETCS Iepexos K IIary ¢ HoMe-
poM N (eciu ycioBue HE BBINOJHIETCS, TO MPOM3BOAUTCS HEPEXOA K
CIIEAYIOLIEMY 110 HOPSAIKY IIary);

1) Iepexo/ K mary ¢ Homepom N:
Mot x N;

€) KOHell BEIYUCIICHUMN:
OcTaHOB.
[Ipumep — anropurm EBknuza:

[1] YUrenme A, B

[2] Eciu A = B, motu Kk [8]
[3] Ecom A > B, oty K [6]
[4] B =B - A

[5] Moru x [2]

[6] A=A - B

[7] VMomu x [2]

[8] HOO = A

[9] Bamnmce HOJI

[

10] OcTanoB

ITocTpoyHas 3amuch adropuTMa IO3BOJIAET M30€KaTh HEoIpeeseHHO-
CTell B alroput™me, He TpeOyeT, 10 CYLIECTBY, HUKAKUX CIICIMAIbHBIX 3HAHUI
(moHMMaHUe MpaBUJI, IEPEUUCICHHBIX BBIIIE, TPYIHOCTH HE COCTAaBIIET) U B TO
xKe BpeMs o0ecreunBaeT 0TpabOTKy HABBIKOB JIOTMYECKH CTPOTOTO M3JIOKEHUS
XOJ[a peuIeHus 3a1a4n (Mocaea0BaTeIbHOCTH BEIYUCICHUH, BOSMOXKHBIX BapH-
aHTOB Iepexojia K paslIMuHBIM IIaraM ajropuTMa M T.J1.) U o0Jjerdaer rmocie-
Jylolee N3ydeHne arOpUTMUIECKHUX S3bIKOB.

OnHaKko MOCTPOYHAS 3aMHCh AJITOPUTMA BOCIPHHUMAETCS UYEIIOBEKOM
TSDKEJO U TpeOyeT OOJBIIOro BHUMAHUS IIPU U3y4YeHUH (MJTH 3allUCH) aJlrOpHUT-
MOB B 3TOH (popMme IpeacTaBICHNUSI.

1.1.2.3 SI3BIK OEpaTOPHBIX CXEM

SI3bIK omepaTOpHBIX cxeM ObuT mpeaiokeH B 1953r. A A. JIanmyHOBBIM.
B kauecTBe oneparopoB HCHOJIB3YIOTCS OYKBEHHBIE CHMBOJIBI PYCCKOTO ajda-
BHTa (0003HAYEHUS ONEPATOPOB MOTYT OBITH U JPYTUMH). ANTOPUTM CTPOHUTCS
B BUJE IOCIIEIOBATEIFHOCTH ONEPaTOPOB, MPOHYMEPOBAHHBIX MO MOPSIKY U
3alMCaHHBIX B OAHY CTPOKy. IIpWHMMaeTrcsi, 4TO BBIIOJIHEHHE OIEPaTOPOB
OCYIIECTBIISIETCS] MOCIEI0BATENBHO ClieBa HampaBo. Ecmu Takas mocienoBa-
TENBHOCTh HAPYIIAETCs, TO MEXAy ONepaTOpaMU CTaBUTCA 3HaK ;”, a Iepexos
K WMHOMy orepatopy obo3Hauaercs cumBoioM “ k™ (upm mepexone ciesa
HaIpaBo) UIN “Jk» (mpu mepexoze crpaBa HaJeBo), Tae k — Homep omeparopa,
KaKoMYy Ilepe/iaeTcsl yIpaBlieHHE.

[TpuBenennsIi BoilIe npumep (aroput™ EBKinzia) Ha sS3bIKE OorepaTop-
HBIX CXeM Oy/eT UMeTh BH[, IPUBEICHHBIN Ha pucyHKe 1.1.
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HIH

HoP1Pr A, Ay; AsBe A
0 P1 P2 Aa; Ay AsBs As . -
Mg P1Ls P2 Ls Az |1y As b A5 Bs A5,

Ui — oneparop BBOJIa UICXOIHBIX 3HAYEHUIA;
B - onepaTop BeIBOJa pe3yNbTATOB;
Aj — apudmMeTnueckuii oneparop;
Pk — noruueckuii oneparop;
S — oneparop ocTaHoBa;
| m — mepexoy clieBa HAPaBo;
In— TIepexo 1 CIIpaBa HaJIeBO;
M — [eJIoe YKCII0, MPUHUMAIOIIEe 3HAYCHUS 1, j, K, n.

Pucynok 1.1 — Ilpumep anropurma EBkiinzaa Ha si3bIKe OIEPATOPHBIX CXEM

1.1.2.4 TlpenukaTHas ¢popMa 3a1ucH aIroOpUTMa

ITpn wcnonb30BaHMM TpeRUKaTHOW ()OPMBI 3alMCH aJITOPUTMOB BCE
OINepalry 3alHChIBAIOTCS B BUJE!

P{L}a; b ’

rae P{L} — npenukarHas GpyHKims;

L — ycnoBue, npuHMMaromniee oHO u3 3HadeHUH «/la» nmm «Hery;
a, b — 0603HaueHNE KaKKUX-TMOO ASHCTBUIT M KOMaH.

ITpu sToM 3amuch pacmmdpoBHIBACTCS TaK: €CIM YCJIOBHE L BBIMONHSA-
€TCs, TO MEPEUTH K ONepalu Wik KOMaHze, 0003HaYeHHOW OYKBOH “a”; ecim
ycioBue L He BBINONHSIETCS, TO MEepeiiTH K omepaluy Win KoMaHzae, 0003Ha-
4YeHHOIt OykBoH “b”.

Jlis ycrioBHi TpUBEAEHHOTO BBIIE nmpuMepa (anroput™ EBknmma) 3a-
ITUCH aJIropuT™Ma OyAeT UMETh BHI:

1. P{T < At}; - BBOJI 3HaUeHM1 nepeMeHHbIXx Au B
2. P{A = B} a; - mpoBepka ycnosus A = B
3. P{A > B} b; c, - mpoBepka ycnosus A > B

rze t — Texyiee Bpems;
T — Bpems nukia BBoga A u B;
a — popmuposanue Boruucienuss HOJl = A u korer;
b — popmupoanue Beruncnenus A = A — B, mepexon k 2;
¢ — dpopmupoBanue Berumcnenus B = B — A, mepexon k 2.

O6nacTh MPUMEHEHUS] MPEAUKATHOW (OPMBI — 3aIllUCh AJTOPUTMOB C
OONBIIMM KOJMYECTBOM JIOTHUECKHX ycioBuil. Hanboree cymecTBeHHBIH He-
JOCTATOK 3TOH (hOPMBI 3aIHCH — II0Xask 0003pPUMOCTH aITOPUTMA.

1.1.2.5 biiok-cxema

N3obpaxxkenne anropurmMa B BHAE OJIOK-CXEMBI OTIMYAETCS BBHICOKOH
CTETICHBIO HATJISTHOCTH. BiIoK-cXeMa COCTOMT M3 COSAMHEHHBIX MEXAy cO00M



CTpenKkaMM (JIMHUSIMHU ITOTOKA) OJIOKOB paznuyHoro Buza (puc. 1.2, a — u) u

H€06XOI[I/IMOFO KOJIMYECTBA KOMMEHTAPHUEB.

}
HET
- ——————— |:Bno,:[ 3HageHHE A H B
|:]IpuBep1;:a paBeHcTEA 9Hce1 A B
JA | OnpeseneHue G0BIIET0 SHCIA
P |_ B I;’_\lmmanne G0aBIIero 9HcIa Ha
ETHYHHY MEHBIIErd

Onpezenenie 3Ha9eHHA Ha0ommero 0
IIero JeTnTeTs

Boipoi HOJI o~ - - — - Brieog 3Ha9eHNA HaRO0ILmero obmero
JenHTens

a — HayaJyio, KOHeIl; 0 — 00paboTKa JaHHBIX; B — MPOBEPKA YCIOBHS; T — BBO/I-
BBIBOJI; 11 — OJIOK 00pabOTKHM JaHHBIX C KOMMEHTAPUEM; € — TIPEIOTIPEIeIICH-
HBIN TPOILIECC; XK, 3 - ACTATM3UPOBAHHAS IPOTPaMMa; H — COSIUHHUTEIb,

K — npuMep OJIOK-CXeMbI Jijis anroputMma EBkiinia

Pucynok 1.2 — O603HaueHus Ha OIOK-CXeMax

BrInoHEeHHE anropuTMa BCETAa HaUMHACTCS ¢ OJI0Ka Hadaia v OKaHYH-
BaeTCs MPH MOMaJaHUH HA OJIOK KOHIA. IIOpsIOK BRIYMCICHUH OINpeaenseTcs
CTpEJIKaMH.
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B 610ke 00paboOTKM aHHBIX COJEPXKUTCS ONHMCaHME TeX JIEHCTBHM, KO-
TOpBIC OJDKHBI OBITh BBIIIONHEHBI HajJ OOBEKTAMM HPHU TOMAJAHUHM HAa 3TOT
OJI0K MO BXOASIIEH B HETO CTPENKE. 3AECh BBIYNCIAIOTCSA BBIPAXECHUS W IIPHU-
CBaMBAIOTCSA HOBBIC 3HAYCHUS IEPEMEHHBIM.

IIpoBepka ycimoBus M300pa)kacTcsi C MOMOIIBIO OJIOKA TMPHUHATHS pele-
HUSI, BHYTPH KOTOPOTO 3allMCHIBAETCA 3TO yCIOBHE. B pesynbpTare mpoBepku
BBIOMpAETCsl OHA M3 ABYX CTPEINOK, OMPEAENAIOIIas HAlPaBICHUE AalbHEH-
IIMX BBIYHUCIICHHUH.

BHyTtpu Onoka BBOJa WIIM BBIBOAA NHIIETCS (HEOOS3aTENFHO) CIOBO
«BBom» mnmn «BBIBOA» W NEPEUHCISIOTCS TEPEMEHHbIE, 3HAUCHHS KOTOPBIX
JIOJDKHBI OBITH BBEJICHBI WIIN BBIBEJICHBI B IAHHOM MECTE CXEMBI.

KomMeHTapuy UCTIONB3YIOTCS B T€X CIIydyasx, KOTAa MOsICHEHHE He Io-
MeriaeTcst BHyTpH 0710ka. COBOKYITHOCTh KOMMEHTapHEB JTOJDKHA JeIaTh OJIOK-
CXeMy MOHATHO ISt IF0O0T0 TOJIB30BATES.

Hepenko BoO3HMKaeT HEOOXOIMMOCTh NMPHMEHEHHUS yXKE HMEIOIINXCS
(pa3paboTaHHBIX KEM-TO) alrOPUTMOB. B 3TOM cilydae MOKHO HCIIOJIB30BaTh
OJI0K «IIpemOTpeIeNIeHHBIN Tporiece». Ecim ke yacTh anropurma IMOUICKHT
YTOYHEHUIO (JeTaibHOW mpopaboTke) B NaNbHEHIIEM, TO B OJOK-CXeMe 3Ta
4acTh N300paXKAETCsl C TIOMOILBIO OJIOKA «JeTAIN3UPOBaHHAS IIPOTPaMMay.

IIpu OobIIOI HACKHINICHHOCTH OJOK-CXeM OJIOKaMH JOIMYyCKaeTcs Ipe-
pBIBaTh CTPEJIKH, a 3aTeM NPOJOIDKATh X B HY)KHOM MecTe (T.e. Kak Obl yaa-
JATh 4acTh CTPEJIKH, IEPeceKaronyro OJoK-cxeMy). B 3Tom ciyuae Hawano u
KOHeI] y/IJICHHbIX YYaCTKOB 0003HA4YaI0OTCS COSAMHUTEISIMH, BHYT-PU KOTOPBIX
3aMKMChIBAIOTCSA (U1l KaXKIOH CTpeiKW) OJHM M Te ke o0o3HaueHHs: OyKBa,
OykBa u nudpa wia nudpa.

ITomMuMo 3THX OJOKOB JOIYyCTUMO HCIIOJIB30BAHME M HEKOTODPBIX JpY-
TMX, OJJHAKO IIEPEUUCICHHBIX BBIIIE BIIOJHE IOCTATOYHO ISl Pa3pabOTKH
Y4IeOHBIX OJIOK-CXEM.

[Ipumep 3anucu anroputma EBknnja nokasan Ha pucyske 1.2, k.

1.1.2.6 3anmce anropuTMa Ha SI3BIKE IPOTPAMMHUPOBAHHS

Ota 3amuch NpelcTaBiseT co0oil (popMy H300paKeHHs aNrOpUTMAa B
TOM Clly4ae, KOIJa HCIIOJNHUTENIEM allrOPUTMa SIBISETCS KOMIbIOTEp. SI3bIKK
POrpaMMHPOBAHUS UMEIOT OOJIee JKeCTKUE MIPpaBuiia, YeM, Halpumep, paBuiia
OINMCAHUs aJrOPUTMa HAa €CTECTBEHHOM SI3bIKE, TaK KaK MX JIOJDKHA «IIOHH-
MaTb» MamuHa. OJHAKO JIMINHME CJIO0XXKHOCTH 3allMCH AJITOPUTMAa Ha TaKHX
SI3bIKaX OKYMAIOTCS BO3MOXKHOCTBIO MX aBTOMATHYECKOTO «IIPOYTEHHUS» U HC-
TIOJTHEHHSI.

3anuch anropurMa EBkiuaa Ha si3bike BEUCHK
10 INPUT "Beemure umcia A u B"; A, B: REM Bsonm umces A u B
20 IF A = B THEN 80: REM IlpoBepka paBeHCTBa umcesn A u B
30 IF A>B THEN 60: REM BoJsbme jam A, ueMm B?
40 B = B - A: REM VYMeHblleHMVe uKucjia B
50 COTO 20: REM Ilepexon Ha NPOBEPKyYy YyCJOBMS paBeHCTBa A u B
60 A = A - B: REM YmMeHblleHMe uucja A
70 GOTO 20: REM Ilepexon Ha NPOBEPKYy YyCJOBMS paBeHCTBa A u B
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80 NOD = A: REM IllpucBamBaHMEe 3HAUeHMs HepeMeHHOM NOD
90 PRINT "NOD="; NOD: REM Brieon 3HaueHus NOD
100 END: REM KoHel, BHYMCIIEHUM

B stom mpumepe nocie cioB REM npuBoasTcss KOMMEHTapuH, pac-
mr(pPOBHIBAIOLINE ASHCTBUS KOMaHJ B MPEABIIYIIMX CTPOKax NmpuMepa, Oia-
rojaps 4eMy JIETKO OOHapy>KMBAaeTCs TECHasl CBA3b MEXAY KOMaHIAaMH sI3bIKa
nporpaMMupoBanus (B JaHHOM cioydae ssbika BEMICHIK) u mpennucanusmu
IIOCTPOYHOM 3aIIUCH.

HawuOonpIieit HarysaHOCTRIO 00NanaeT rpaduueckuii crnocob 3ammcw,
KOTOPBII MO3BOJIIET NPUMEHATH Pa3IM4HyI0 CTENeHb Aeranu3anuu. Hemocra-
TOK 3TOTO CIOco0a 3alicH alrOPUTMOB — HEBO3MOXKHOCTH BBIIIOJTHUTH (HOp-
MaJIbHbIE MPeoOpa30BaHMsA, YTO HE MO3BOJIIET YNPOINATh CTPYKTYPY alrOpHUT-
Ma. B 3TOoM OTHOIIEHWH OmNepaTOPHEIA crocod obmamaeT OONBIIMMH BO3MOXK-
HocTsiMU. [lanbHelee pa3BUTHE ATOTO CIocoba — pa3paboTKa CIEHatbHOTo
SI3BIKA 3aIHCH aJTOPUTMOB, MTO3BOJISIONIETO BBIIOJIHATH PABHOCHIIBHBIE TIPE00-
pa3oBaHus AIrOPUTMOB, YTO COCTaBIAET IPEIMET U3YUEHUs CIELUAIBHOIO
paszena NpuKiagHON MaTeMaTUKH.

1.1.3 OcHoOBHBIE ANTOPUTMHYECKHE CTPYKTYPHI

Takux CTPYKTyp BCEro TpH: JMHEHHAas, pa3BETBIAIOIASACS M LUKINYe-
CKasl.

JluHeliHas CTPYKTypa HpenroiaracT OJHOKPATHOE BBIMOJIHCHUE OXHOM
U TOIl K€ TOCIIeI0BaTENFHOCTH IIAaroB MpH JIIOOBIX HaOOpax HCXOIHBIX JaH-
HBIX.

JU1s pa3BETBISAIOIICHCS CTPYKTYPBI TaKXKe XapaKTepPHO OJHOKPATHOE
BBINIOJIHEHHE TOCJIEIOBATEIbHOCTH LIaroB, OJHAKO COCTaB 3TOM MOCIeI0Ba-
TEIBHOCTH ONpeeNseTcsl pe3ysibTaTaMi IPOBEPKH HEKOTOPOTO YCJIOBUS, T. €.
3aBUCHT OT 00pabaThiBaeMol HH(pOPMAIIHH.

[ukiinueckass CTPYKTypa OOeclieuMBaeT MHOT'OKPATHOE BBIMOJHEHUE
OJTHO ¥ TO¥1 JKe MOCIIeI0BATENILHOCTH IAroB TeJa IUKJIa ¢ MOAU(DHUIUPYEMOH
(u3meHsieMoi) uHGopMaLUeH.

Ha pucynke 1.3 OCHOBHBIE THIIbI ITOPUTMUYECKUX CTPYKTYP MOKa3aHbI
B BUZE ()parMeHTOB OJIOK-CXEM.

3aMeTHM, YTO JUI OAHOTO HAbopa MCXOAHBIX AAHHBIX JIMHEHHAS U pa3-
BETBIISIONIAsICS CTPYKTYPHI BBIIOJIHATCS TOJNBKO 110 OZHOMY pasy, IHKI C TI0-
CTYCJIOBUEM — TI0 KpalfHel Mepe, OJIMH pa3 (Tak Kak IepBas IPOBEpKa YCIOBUS
OKOHYAHMS IMKJIa IPOUCXOIUT MOCIIE TOTO, KaK TEJIO IUKJIA BBITIOIHEHO ), IIMKII
C TIPEYCIIOBUEM MOXET HE BBITIOJIHUTHCS HU pasy.

Kax a4 nukna ¢ mpegyciioBueM, Tak U A LUKJIA C IIOCTYCIOBHEM Iie-
pel BXOZOM B LMKJI 00s3aTelIbHO HadyaJbHOE NPHCBAaHBaHME, T.C. 3aJaHHE
HayaJIbHBIX 3HAYCHHUH TEM IEePEeMEHHBIM, KOTOPbIE MCIOJB3YIOTCS JUIsS YIpaB-
JICHUSI KOJIMYECTBOM MOBTOPEHHH IIMKJIA M JUIsl HAKATUTMBAHUS PE3yJIbTaTa.

MOHO BBIICNUTH LMKJIBI C M3BECTHBIM 3apaHee KOJIMYECTBOM MOBTO-
peHUil U TaKk Ha3bIBaGMble MUTEPALIMOHHBIC UKL, B KOTOPHIX YUCIO HMPOXOXK-
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JeHUI Tesa LUKJA 3apaHee He onpenensercs. /i LUKIOB ¢ U3BECTHBIM KOJIH-
YECTBOM IOBTOPECHMUII 3a1aI0TCSl HAYAIbHOE M KOHEUHOE 3HAYCHUS NIEPEMEHHOMN
mukia. Ee 3HaueHne U3MEHsAeTCsl IPH Ka)kAOM HOBTOPEHHWH IUKJA MO HEKOTO-
pOMYy 3aKOHY, KOTOPBIH Takke 3amaeTci. DTUM U OIPENENeTCs KOIMIECTBO
IIOBTOPEHUI.

a) | 6) __‘,L_H B)
| AA _ — Vcaomur = HET ¥CIOBHE AA
T [~ —
—
| CEPHA1 CEPHA 2
N I I CEPHA
! | !
¥ !
T | I
) | | ) l
HAYATEHEIE
IIPHCBAHBAHIA TIPHCBAHMBAHIA
% | |
"\f\/“i‘“";ﬂ?ﬁ ' TETIO
IMHETA

|
HET ]
TETIO H3MEHEHHE
LKA YIIPARTAIOLIEDR
I ‘ MEPEMEHHOMN
ITHKIA
IGMEHEHHE [ |
VIIPABLTIONEDR . |
TIEPEMEHHOI [Aa
RIS L voaoEmE
—

L IEET
——

a — JIMHEelHas; 0 — Pa3BETBIAIONIASCS, B KOTOPOM BBIMIOIHIETCS JIHOO O/IHA,
6o Apyras cepus IIaroB; B — Pa3BETBISIONIANCS, B KOTOPOH Cepus IIaroB
7100 BBITIONHACTCS, JINOO MPOIYCKACTCS; T — IUKIMYECKasi, B KOTOPOH MOBTO-
pAroLIMECs WArk U N3MEHEHHE IEPEMEHHON LIMKJIIA BBIMOIHIIOTCS MOCIE MPOo-
BEPKH YCIIOBHS OKOHYAHUS IHKIIA (IIUKJT «IIOKa, IIUKII C IPEITyCIOBUEM);

Il — HUKIIMYECKasl, B KOTOPOM MOBTOPSIOLIMECS IArK U U3MEHEHHUE TIepeMEHHOM
[UKJIa OCYIIECTBISIOTCS IO MIPOBEPKH YCIOBUS OKOHYAHHS IUKITA (LIHKIT IO,
LUK C TIOCTYCJIOBHEM)

Pucynok 1.3 - OCHOBHBIE THITBI AITOPUTMUYECKHUX CTPYKTYP

B HUTCPAIUOHHBIX IMUKJIaX 3aKOH U3MCHCHUSA HepeMeHHOﬁ OHUKJIa B SAB-
HOM BHUJIC HC OIIMCHIBACTCA.
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1.2 Tlopsinok BbINOJTHEHUS padOTHI

1.2.1 3aganus A5 BHINOJTHEHUS PadOTHI

1. BKIIOYHTH KOMITBIOTED.

2. 3amycTHTh Ha BBHIIIONHEHHE porpamMmy «Word.

3. 3ammcaTb aNnrOPUTMBI B IOCTPOYHOI 3aIIUCH C IOMOIIBIO TEKCTOBOT'O
penakropa «Word».

4. CocTtaBUTh OJOK-CXEMBI AJITOPUTMOB C MOMOIIBIO IpaduIecKor cH-
CTEMBI TEKCTOBOTO penaktopa « Wordy.

1.2.2 Ilops10K BBINOJTHEHHS

1. CornacHo cBOeMy BapHaHTy 3amucaTh JUHEHHBIH anroput™ 1 mpen-
JIO)KEHHOM 331a4M C MOMOIIBIO TIOCTPOYHOH 3aITUCH U B BUIE OJIOK-CXEMBI.

2. CoryacHO CBOEMY BapHaHTY 3aIllcaTh Pa3BETBICHHBIN anroputM 2
MIPEATI0KEHHON 3a7a4y B BHJE OJIOK-CXEMBI M IMPUBECTH €r0 B BHAE MOCTPOU-
HOW 3aIHCH.

3. CoryacHO cBOEMy BapHaHTY 3alHcaTh IHUKIMYCCKUH anroputM 3
MIPEATIOKEHHON 3a7a4y B BHJE MOCTPOYHOM 3alHMCH M IPUBECTH €r0 B BHUE
On0K-cxeMbl. Pa3pa0OoTaHHbBIH aIrOpUTM MNPENCTa-BUTh B TPEX BO3MOXKHBIX
(dopmax: B IMKIIE IEPEUHCIICHHS, C IPEITYCIOBHEM H C OCTYCIOBUEM.

1.2.3 BapuaHThbl 3a1aHuii
Bapnant Ne 1.
Aunroput™ 1. Ber4uciute 00beM MpsMOYroibHON IPU3MBI, B OCHOBaHUH
KOTOPOI — NPaBUJILHBIA TPEYTOJIbHUK.
Anroput™ 2. BEIMUCTUTE 3HAYCHUE (PYHKITUH:
3xx’+y? ecm X >0uy>1
f(x,y) =42+ 2% x> -3*y? ecru x <0uy<1

x* +y?, B Apyrux ciyuasx

Anroput™ 3. BeluMCIUTh CyMMy NPOU3BEAECHUNA COCEIHUX YHCEN B OJ-
HOMEPHOM MacCUBE YHCEIL.

BapuanT Ne 2.
Anroput™ 1. Beraucnuts 00beM KOHYycA.
Anroput™ 2. BEIMUCTUTE 3HaYCHUE (DYHKITUH:

2xx°+y? ecm x >0uy>1
f(x,y) =41+ 4% x> —2*y* ecrux <O0uy<1
x¥® +y? BoCTaNbHBIX CIyUasX.
Anroput™ 3. BEUUCIUTS MPON3BEICHNE ABYX MaTPHIl pa3MepoM N*mM u

14



Bapuanr Ne 3.
Anroput™ 1. BEIUHCINUTD MII0IIaAb TPANIELUHU.
Anroput™ 2. BEIMUCTUTE 3HAUCHUE (DYHKITUH:
x4 2%y ecaux>0uy >0
(X, y) = 2-x*+y? ecrux<0uy<0

2
X" = y3/5 y BOCTAJIbHBIX CJrydasXx.

Anroput™ 3. BBIMHCINTD MPOW3BENEHHE JOTApU(PMOB BCEX IOJIOXKH-
TEJIbHBIX YNCET B IPSMOYTOJIEHON MaTpHIIE.

BapuanT Ne 4.
Aunroput™ 1. BeraucinTh miomans TpeyrojibHUKa, U3 KOTOPOTO BhIpe-
3aH poMO.
AnropuT™ 2. Beraucnute 3Ha4eHUe QYHKIUH:
x¥24+2%y?% ecaux>0uy<0
Z(x,y) = 2-x*1+y? ecnux<0uy>0

2/5_\,2I5

X Yy , B OCTAJIbHBIX CIIyYdasX.

Anroput™ 3. BeIYHCIHTE CyMMy BCEX MONO0KHTENBHBIX YUCEIN B IIPSIMO-
YTOJIBHOM MaTpule.

Bapuant Ne 5.
AnroputM 1. BeluuciauTh Iiomiaab KBajapara, U3 KOTOPOTO BhHIpE3aH

KpYT.
AnropuT™ 2. Beraucnuth 3HaueHue QyHKIUH:

X34+ 73 ecrmx <0uz >0
y(x,2) =41+ x"? —z""? ecmx >0uz <0
x? =73 BoCTaTBHBIX cIyJasx
AnroputM 3. HaliTu MUHUMAaNbHOE MOJIOXKUTEIBHOE YUCIO B HPSIMO-
YTOJIEHOW MaTpHIIe.

Bapuanr Ne 6.
Anroput™ 1. Beraucnuts 00beM napaienenunesa.
AunropuT™ 2. Beraucnute 3HaueHue QyHKIUH:

arctan(2* x),ecru x>/ 3
y=4 arcsin@*x),ecmx <0
x?,ecm0< X < 7/3

AnroputM 3. HaliTu MMHUMAaJIbHOE YHCIIO CPEAU MOAYJEH OTpULATENb-
HBIX YUCEN B KBaJIPaTHOU MaTpHLE.
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Bapuanr Ne 7.
Anroput™M 1. BeuncnuTe miomanb TpeyrojibHUKA, U3 KOTOPOTO BBIpe-

3aH KpYT.
Anroput™ 2. BEIMUCTUTE 3HAYCHUE (PYHKITUH:

Sin(2*x),ecrux>2*m/3
y =4c0s(3*X), ecim X <0
X2, ecrm0 < X < 2* /3

Aunroput™ 3. BerauciuTb cymmy JorapugMoB U3 aOCOTIOTHBIX BEJINYNH
OTPHIATENBHBIX YHCET B MPSMOYTOJIbHON MaTpHIIE.

BapuanT Ne 8.
Anroput™ 1. BelaucauTh NOIHYIO IJI0LAAb IOBEPXHOCTH HMWIMHIPA.
Anroput™ 2. BEIMUCTUTE 3HAYCHUE (PYHKITUH:
t9(2*x),ecmux>5*1/3
y =4cosec@*x),ecrm X <0
2/X,ecrm0< X <5* /3

Anroput™ 3. BBIUMCIHUTE MTPOU3BECHNE BCEX OTPUIATENBHBIX YHCEN B
KBaJpaTHON MaTpHIE.

BapuanT Ne 9.
AnroputM 1. BpluucnuTe momane TpaneLUud, U3 KOTOPOHM BbIpe3aH

KpYT.
AunropuT™ 2. Beraucnuth 3HaueHue QyHKIUH:

SinXUZ*yZ/3 ecaux>0uy>0
zxy) = QXF)—(X2+y2 ], ectux<0uy<0

2 3/5
X" =y y BOCTAJIbHBIX CJIydasiX.

Anroput™ 3. BEIMUCTUTE CyMMy KOpHEH M3 a0CONIOTHBIX BEIMYUH OT-
pHLATEIBHBIX YHCEI B IPAMOYTOIbHON MaTpHIIE.

Bapuanr Ne 10.

Anroput™ 1. BeraucnuTs miomans pomda, H3 KOTOPOTO BEIpE3aH IMpsi-
MOYTOJIHBIA paBHOOEAPEHHBINA TPEYTOJIbHHUK.

Anroput™ 2. BEIMUCTUTE 3HaYCHUE (DYHKITUH:

x¥2xy?® ecnux>0uy <0
x*%y? ecnux<0uy=>0

x?'®y?'® B OCTANBHBIX CIydasiX.

Ax,y) =

Anroputm 3. HaliTu mnpousBeneHue BCEX MOJOKUTENbHBIX YHCEN B
KBaJIpaTHOU MaTpuLE.

16



Bapuanr Ne 11.
Anroput™ 1. BEIMHCINUTD MOJTHYIO TUIOMIAAL TOBEPXHOCTH OKTa3pa.
Anroput™ 2. BEIMUCTUTE 3HAUCHUE (DYHKITUH:

Vx"3zY% ecux <0mz >0
Y(X,2) =<x"2 2" lecrux >0nz<0
x? 2%, in other case
AnroputM 3. HaliTu MakcuManbHOE YKCIIO B IPSIMOYTOJIBHOM MaTpuIE.

BapmanT Ne 12.
Anroput™m 1. Beraucnuts 00beM Ky0a, i3 KOTOPOTO BeIpe3aHa cdepa.
AnropuT™ 2. Beraucnute 3Ha4eHUe QYHKIUH:

exp(-2x), ecmu x> 7 /3
y =qarcsin(3*x), ecmu x <0
X2, ecu 0<x<7/3

Anroput™ 3. BeruucinTh MpoU3BEACHHE BCEX IIENBIX YHCEN B MPSIMO-
YIrOJbHOW MaTpHULE.

BapuanT Ne 13.

Anroput™ 1. Bpramcnuts mromans Kpyra, U3 KOTOPOTO BBIpE3aH Ipa-
BUJIBHBII TPEYTOBHUK.

Anroput™ 2. BEIMUCTUTE 3HAYCHUE (DYHKITUH:

In(2*X),ecm x> 2*xw/3
y =4c0s(3*X),ecimu X <0
exp(x/2),ecrm 0 < X < 2* /3

Anroput™ 3. BruuciuTe Npou3BeeHHE U3 KOPHEH HEOTPUIATEeIbHBIX
4ycell B IPSIMOYTOJIBHOM MaTpULE.

Bapuant Ne 14.

Anroput™ 1. Beraucnuts miomians Kpyra, #3 KOTOPOTO BBIpe3aH Mpsi-
MOYTOJIHBIA paBHOOEAPEHHBINA TPEYTOJIbHHUK.

Anroput™ 2. BEIMUCTUTE 3HAYCHUE (PYHKITUH:

€0s(2* X),ecm X >1
y =4c0s(3*X),ecmu X < -1
arcsin(x/2),ecrm-1< x <1

AnroputMm 3. Halitu mponsBenieHre BCEX JOTapH(pMOB MOJIOKUTEITHHBIX
yycell B KBaJIpaTHON MaTpULE.
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Bapuanr Ne 15.
AnroputM 1. BBMUCINTH IIIOMAAb OOKOBOH IMOBEPXHOCTH YETHIPEX-

TPaHHON NMHUpaMUIBbIL.

Anroput™ 2. BEIMUCTUTE 3HAYCHUE (PYHKITUH:
Sin(xm)ym, ecnux>0uy<0
z(x,y) = COS(y2 )XZ/3 ecaux<0uy>0
tg(xmym) B OCTANBHBIX CITydasX.
Anroput™ 3. BeluMcaute cyMMy BcexX 4Hcel B MaTpHILE, IIPEBBIIIAIO-

[UX 3aJaHHOE.

NS

1.2.4 Conep:xxaHue oT4eTa

B ortuere 10JKHBI OBITH PECTABIICHBIL:

Ienb paGoTHL

OO011ue cBeIeHNS.

Anroput™mH 1, 2 1 3 B BUIE TIOCTPOYHOM 3aIHCH U B BUIE OJIOK-CXEM.
OTBeTHI Ha KOHTPOJIEHBIE BOTIPOCHI.

1.3 KoHTpoJbHbIE BONIPOCHI

Jatp onpeneneHue anropuTMa.

UTo WK KTO SIBJISIETCS UCTIOJTHUTENIEM alroputma?

[lepeuncnuTe OCHOBHBIE XapaKTEPUCTHKHU alrOpUTMa.

Urto Takoe TUCKPETHOCTH anropurma?

UTo noHUMAaeTCs MO/ ONPEIEICHHOCTHIO aNropuTMa?

Ji1st uero Hy»KHa KOHEYHOCTh anroputma?

Uro Takoe MaccoBOCTh alnroputma?

CkobKO (hOopM TIpencTaBlIeHus anroputMa Bel 3Haete?

Uro Takoe «Ca0BECHOE OMUCaHUE» alnroputma?

10 UYro takoe «IlocTpodyHas 3amuCh adropuTMa anropurMa?

11. Yro Takoe «SI3BIK OIEepaTOPHBIX CXEM» MPH HAIIMCAHUH aIropuT™Ma’?
12. Yo takoe «IIpenukarHas hopma 3alucH aroputMan?

13. Yro Takoe «biiok-cxemay aaropurma’?

14. SIBnsieTcst M «3amuch anTOpUTMa Ha S3BIKE MPOTPaMMUPOBAHUS)

©CoNoGA~LNE

(dbopmoii ipescTaBieHus aropurma?

15. [lepeuncante OCHOBHBIE THITBI aITOPUTMUYIECKUX CTPYKTYP.

16. Yo mpencrasisiet coboit «JIuHeitHas CTPpyKTypa»?

17.Yto npencrasinser coboit «PazBeTBistomasics CTpykTypa»?

18. Yto npencrasinsiet coboit «L{uximaeckas cTpykTypa»?

19. Kakue THIIBI IMKIMYECKUX CTPYKTYp BbI 3HaeTe?

20. OnumuTe MUKIMYECKYIO CTPYKTYPY «IIEPEUHCICHHS» U MOPSIJIOK ee

BoInoJIHeHUsA. CKOJIBKO Ppa3 MOKET BBITOJIHATHCS TaKas CprKTypa?

21. OnumuTe OUKINYECKYI0 CTPYKTYPY «C MPEAYCIOBHEM» M IMOPSIOK

ee BoIMoIHEeHUs. CKOJIBKO pa3 MOXKET BBITIOIHITHCS Takasi CTPYKTypa?
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22. OnumuTe UUKINYECKYI0 CTPYKTYPY «C HOCTYCIOBHEM» M IOPSIOK
ee BBITOJIHEHM. CKOJIBKO Pa3 MOXKET BBIIOJIHATLCS Takast CTPYKTypa?

23. OrmmmurTe TUKIMYECKYI0 CTPYKTYPY «UTEPAlMOHHBIC ITUKIBD) U I0-
PsIOK ee BEIMONMHEHHUsL. CKOJIBKO pa3 MOXKET BBIIOIHATHCS Takas CTPyKTypa?

24, Kakast cTpyKTypa MOKET HE BBIITOJIHUTHCS HU pa3y?
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JIABOPATOPHAS POBOTA 2

COCTABJIEHUE AJITOPUTMA METOJIOM IOIIIATOBOM
JAETAJIM3AINHU. BCIOMOTI'ATEJIBHBIE AJITOPUTMBbI

Ilens pabotsl — Hayumtbes pa3pabaTbiBaTh THUIOBBIE AalTOPHTMBI.
HayunTbest paspabaTpIBaTh W HCIIOIb30BATh THIIOBBIE aTOPHUTMBI C IIOMOIIBIO
MIOCTPOYHON 3amuch anroputma. HayunTbes pa3pabaThiBaTh M MCHOJIB30BATh
TUIIOBBIE AITOPUTMBI B BUJIE OJIOK-CXEMBI.

2.1 Oouue cBegeHus

2.1.1 BcnomoraTteabHbIe aJJTOPUTMBI

[Ipu pazpaboTke HOBHIX AITOPUTMOB HEPEIKO BO3HHUKAIOT CHTYAIWH,
KOT[Ia B pa3HBIX MECTaxX allTOpPUTMa HEOOXOIUMO oOpaIeHne K OMHON M TOH ke
MOCTICIOBATEIEHOCTH [IaroB 00pa0OTKU JaHHBIX. J[JIs TakoW IMOCIeI0BaTEIb-
HOCTH CO3IAa0T OTHCTBHBIA aJNTOPUTM, HAa3bIBAEMBI BCIIOMOTATEIEHBIM
(0OBIYHO BCITIOMOTATENBHBIC alTOPUTMBI IIPEICTABILIIOT COO0H anrOpuTMEI He-
KOTOPBIX MPOLENYp WM (YHKIHI), & B OCHOBHOM lTOPUTME HpeaycMaTpH-
BalOT oOpallleHrue K HeMy (IIporpaMma UMeeT OJIOUHYIO CTPYKTYpY, B KOTOPOM
MOJKHO BBIICIUTH TJIABHYIO IporpamMMmy M HabGop mpouenyp u ¢yHkuuii). B
Ka4yecTBE BCIIOMOIaTEIbHOIO alrOpUTMa MOTYT HCIIOJIB30BaThCsA TAKXKE ajro-
PUTMBI, pa3paboTaHHbIe A APYTUX 3aj4ad. BeromorarenbHBIH alnropuTM Je-
JIaeT CTPYKTYpY ajlropurMma Oosee MOHSTHOW M 00JieryaeT 3aMMCTBOBAaHHE Uy-
JKOTO OITBITA M 3HAHUH.

B anropurmax, mpeacTaBiIseMbIX ¢ TOMOIIBIO OJOK-CXeM, s oOparie-
HUSL K BCIIOMOTATEIBFHBIM aJTOPUTMAaM HCIIONB3YeTCsl OJIOK «IpeAompeaeicH-
HBIA TIPOLIECC», BHYTPH KOTOPOTO IOJDKHO OBITH 3alMCaHO Ha3BaHUE (WMsl)
BCIIOMOTATEIFHOTO AITOPUTMA. DTO K€ UM TOJDKHO OBITH 3aIllcaHo B OJOKe
HadJajxa caMOro BCIIOMOTATEIbHOTO alrOPUTMA.

Pa3zpaboTka anropuTMOB, HCIOJIB3YIONMX BCIOMOTATeIbHBIE AlTOPUT-
MBI, TpeOYeT COTIACOBaHMUA MMEH NEPEMEHHBIX B OCHOBHOM M BCIIOMOTaTElIb-
HOM aJTOpUTMax. 3HAUEHHUs IEPEMEHHBIX OCHOBHOTO aJTOPHUTMa, KOTOpHIE
HCTIONB3YIOTCS BO BCIOMOTATEIBHOM airopurMe ((hakTH4ecKue MapamMeTpsl
npoueayp U (QyHKUHA), TpeOyeTcsl NMPUCBOUTh COOTBETCTBYIOIIUM II€PEMEH-
HbIM (popManBbHBEIM MapamMeTpaM Hpoueayp M (YHKIHA) BCIIOMOTaTEIbHOTO
JITOPUTMa, a 3aTeM 3HAUCHHUS Pe3yIbTAaTOB, OJTYUYEHHBIX BO BCIIOMOTaTeIbHOM
JITOPUTME, MPUCBOUTH COOTBETCTBYIOIIMM IEPEMEHHBIM OCHOBHOTO ajlrOpHT-
Ma.

Besikuit anroputM, copeprkaniuii oOpalmieHne K BCIioMOoraTeJIbHOMY, caM
MOXET OBITh MCIIOJIb30BAaH B KaYECTBE BCIIOMOTATEILHOIO AJITOPUTMA NP pa3-
paboTKe KaKoro-To JIPyroro ajaropuTMa.

Vcnonp30BaHNE BCIIOMOTATENBHBIX AJITOPUTMOB CO3/aeT MPEANIOCHUIKH
K CO3JIaHUIO U IPUMEHEHUI0 OMOIMOTEeKH anropuT™MoB. [Ipu 3ToM padoTta moiib-
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30BarTelisl CBOJUTCS K MOUCKY OMOJIMOTEYHBIX (IPOBEPEHHBIX U UCIIBITAHHBIX)
AJITOPUTMOB ¥ CO3JAHUIO0 OCHOBHOW TPOTPaMMBI OYEHb MPOCTONH CTPYKTYPBHI,
COCTOSIIIIEH B OCHOBHOM W3 OOpaIleHHi K BCIIOMOTATENbHBIM OWOIHMOTEYHBIM
anroputMaM. ®dparMeHT aiaroputMma pemenus 3agaun «ChopmMupoBaTh OIHO-
MEpHBII MaccuB A W3 MUHHMAJIBHBIX 3JIEMEHTOB CTOJOIOB IBYMEPHOTO Mac-
cuBa (Martpuisl) B, umeromero N ctpok u M CTONOIOB.», HCHOIB3YIOMIETO
BcrioMoraTensHbIi anroputv MUH, npencrasien Ha pucyHke 2.1.

B naHHOM mpuMepe aJIsi BCIIOMOTaTebHOTO aJrOPHTMa HCIIONB3YIOTCS
Te K€ MMEHa MePEMEHHBIX, YTO ¥ JUIS OCHOBHOTO aJirOpUTMa, B Takom cirydae
TOBOPAT, YTO MapaMeTpbl BCIIOMOTATENILHOTO alrOpUTMa SIBISIOTCS T100ajb-
HBIMH, T. €. ONPEEJICHHBIMH elle 10 0OpalieHus K BCIOMOTaTelIbHOMY ajro-
pHUTMY.

Boo0Omie oTpaboTke 3HAHWN W yMEHWH COTJIACOBAHHUS IapaMeTpoB OC-
HOBHOTO M BCIIOMOTATEIBHOTO AJITOPUTMOB HEOOXOANMO YAEIATH OoibIIoe
BHUMaHHE, TaK KaK JIf00asi MOMBITKA MPUMEHEHHS HYXXHOTO alrOPHTMa Cpasy
CTaBUT Iepesl He0OOXOIUMOCTBIO PEIICHUS 3TOH 3a1atdH.

B cxeme, mokazaHHO# Ha pucyHKe 2.1.0, BCTIOMOTATeNbHBIA aJrOPUTM
CO3JIaH CIIEIMAIBHO JUII OCHOBHOTO aJITOPUTMA, OJIOK-CXeMa KOTOPOTO HMpHBE-
JeHa Ha pucyHke 2.1.a. OHaKo B 3TOM BCIIOMOTaTEIbHOM aJITOPUTME pPEIacT-
csl 3aJja4a OINpeAeIeHU MHHUMYMa JJIsi OqHOMepHOro maccua. [lostomy 6o-
Jiee eCTECTBEHHBIM OBLIO OBbI HCIOJIB30BAHUE BO BCIIOMOTATEIbHOM QJITOPUTME
HUMCH 3JIEMCHTOB OJHOMCPHBIX MaCCHBOB. B 10 xe BpEMs OCHOBHOM AJITOPUTM
npeHa3Ha4YeH /st 00paboTKH ABYMEPHOTO MacCHBa, IIO3TOMY B HEM JIOJDKHA
OBITh MPEIYCMOTPEHA Mepenada 3HAUCHHWHA 3JICMEHTOB, COOTBETCTBYIOIIMX
CTOJIOIIOB ABYMEPHOTO MAacCHBa OCHOBHOTO ITOPHUTMa 3JEMEHTaM OJHOMeEp-
HOT'O MacCHBa BCIIOMOTaTEJILHOTO aITOPUTMA.

AJNTOPUTM pelIeHust 3a/ladu ISl TAKOTO Ciydasi UCTIOJIb30BaHMS BCIO-
MOTaTeJIbHOTO JITOPUTMa TTI0Ka3aH Ha pUCYHKe 2.2.

2.1.2 Pa3zpabdoTka aJIrOPpUTMOB METOI0OM MONMIATOBOI JeTATN3aAIHH

JI71s crienuanucToB, peliarIuX ¢ moMoiso 9BM Te unn uHbie 3a1a4u,
pa3paboTka aJropuT™Ma pelleHHs sBiIsseTcs BaxkHeimuM nenom. CyliecTByoT
pas3iuuHbIe METOZBl Pa3pabOTKH aJropuTMOB (M TNpOrpaMM), HO Haubosee
Ba)XKHBIM SIBJISIETCSl METOJ IMOIIArOBOW AeTalu3aluu (I METOJ pa3paboTKu
«CcBepXy — BHHU3»). [Ipu 3TOM MeTozie IepBOHaYaIbHO MPOYMbIBaeTCS U (PUK-
CUpyeTCs MHOXKECTBO JIaHHBIX M PE3YJIbTaTOB AITOpUTMa 0e3 AeTajabHOH Hpo-
paboTKu oTAENbHBIX ero yactedl. Toraa Onok-cxema JI000TO anropuTMa BbI-
TJSIINT TakK, Kak IM0Ka3aHo Ha puUcyHKe 2.3 (mpumep 3amaun: «/laH MaccuB ore-
HOK YCIIEBAEMOCTH TPYHIBI CTyAeHTOB mo mpexmery O(i), i = 1, 2, ..., N.
OmnpenenuTs KOJIMYECTBO CTYJICHTOB, OLEHKAa KOTOPBIX BBILIE CpEIHEro Oasia

CPYIIIBL»).
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a)

pameE®s E BenoMoraTamrony anroparay MHH. ITa-
DAMSTPEMH SEMSIOTCE 3MaMEHTE M3ccHES: B-uscoms; j-
Houmep cTonbos B wEcEe cTpok M, pesyneTarom — mepe-
maEmas W

IraweEHe HEafgeEHOrO E cTONOme MeEmryma MIN mpa-
CESMESSTCH j-MY, 3HSMAHTY 0SHOMSPHOTO MaccHES A

HepeMeHEDEOHERS | (I72 DepeXogs E cUagy-
FOOIeMY CTOmDIY )

BemoumoraTenerest anropary MITH

a) — OCHOBHOM anroput™; 0) — BcrioMorarenbHbii anroput™ MIN

Pucynok 2.1 - ®parmMeHT 6JI0K-CXeMbl aIropuT™Ma GOPMUPOBAHHS OJJHOMEPHO-
IO MacCHBa M3 MHHUMAJIbHBIX JIEMEHTOB CTOJIOIOB IByMEPHOI'O MacCHBa
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3aNECE 3MIEMEHTOE H
CTOTONA | AEYMEPHOTO
macceEa B B oxEowep-
| me saccrs C

\
I
|
|
|
l

i BenomoraTeasHbIEH

erme MIN samoms-
A(j=MIN — —| E=eTcx B HawecTEe e-
MEHTA MACCHER A

I
| ,} amropary MHH
I I
|
’ I
MWH [Oﬁpau:(enne K BCTHMOTE- I
AT = = =| TEThHOMY TOPHTMY
CNMIN e :
I
I
|

a) — OCHOBHOM alTopuTM; 0) — BCIOMOraTenbHbIH anroputm MIUH

Pucynok 2.2 - ®parmeHT 0J10K-cXeM anroputMa GOpMUPOBAHHS OTHOMEPHOTO
MaccuBa U3 MUHUMAJIBHBIX 3JIEMEHTOB CTOJIOIIOB JBYMEPHOTO MaccuBa ¢ HC-
MOJIb30BaHneM Oy(epHOro MmaccuBa

_____ BEO[ HCXONHEX JAaHHEX (MACCHEL
OLEHOK)

OmnpepenerEne cpegHero Oamma
rpymmmL 55

Onpenenesre komaectea K cTy-
K |_ _ _ _ | ZOeHTOE, OIEHKH KOTODHIX BEINIE
cpegHero banma

—— _[Bm;on DE3VIIETATOR

Pucynok 2.3 - biok-cxeMa anropurma onpeaenacHus KOJIu4ecTBa CTyJCHTOB,
OILIEHKH KOTOPBIX BINIE cpeqHero 6ayuia rpymmsl (I aTan neranuzanmn)
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3anmavy pa3OMBAOT Ha aBTOHOMHEIC YACTH, KaxJas U3 KOTOPBIX CYIIe-
CTBEHHO mpoie. MoXeT 0Ka3aThCss HeOOXOJUMbIM MOBTOPSTH MPOLECC AeTa-
JIM3alUK MHOTOKPATHO, HO 3TO OMPEIEISIETCSI TONBKO CIIOXKHOCTBIO PEIIaeMbIX
3amad. Y9acTku OJOK-cXeM, TpeOyIome NanbHeHIIel neranm3anun, 0003Ha-
YalTCsl OOKaMH <«JIeTallM3upyeMas MporpamMMay, LEeUKOM 3aHMCTBYEMbIE
YaCTH aJITOpPUTMa 0003HAYAIOTCS OJIOKAMH «ITPEAOTPEISIICHHBIN MPOIIECCY.

KoHe4HBIM ypOBHEM [eTalu3allii aJrOPUTMa MOXHO CUHUTATh TaKOH,
IIpHU KOTOPOM B QJITOPUTME HET JCHCTBUI 00jiee KPYITHBIX, YeM: OOpallecHIe K
OuOIMOTEeYHOMY (BCTIOMOTATEIBHOMY) allTOPUTMY; BBIUHCIICHHE apuU(MeTHIe-
CKOTO BBIP2XKCHHUS W MPHCBAWBaHUC 3HAYCHHS MCPEMEHHOI; CpaBHCHUE apu-
METHYCCKUX BBIPAKCHHI (MJIM IEPEMEHHBIX ); BBOJ (BBIBOJ) JAHHBIX U T. II.

IMocne mepBOro 3Tama COCTABICHHS AJITOPUTMA MOJIYyYacTCs MEPECYCHb
OTHOCHTENBHO KPYIHBIX 33ja4, KaXkaas U3 KOTOPhIX (KpoMe MOCIeaAneit) moa-
JIOKUT fetanu3anni. biok-cxema anropurma (BTOpO# Tall AeTaau3alum) IpH-
BeJICHA Ha pHUCYHKe 2.4.

¥
BN

BEOI HCXOIHEX JAHHEX OmpegeneHne cpegHero Hanma OmnpegencHRe KOTHIECTED CTYACH-
TP YL TOE, OUEHEA KOTOPELX ERIIIE CPe/He-
ro Hanna rpyImsL, H BEIEO/ PE3YIb-

TATOE

PI/ICYHOK 2.4 - biok-cxema aJIropuTr™Ma OonpeacjacHus KOJINYCCTBA CTYACHTOB,

OIIEHKH KOTOPBIX BBIIIE CPEIHET0 Oajia rPpyIIbl
(I aTam geranu3anuu, CTPYKTYPUPOBAHHBINA aJrOPUTM)
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2.2 Iopsinok BHIMOJHEHUS] PAGOTHI

2.2.1 3aganus 1J151 BBINOJTHEHUS] padoThI

1. BKIIOYHTH KOMITBIOTED.

2. 3amycTHTh Ha BBHIIIONHEHHE porpamMmy «Word.

3. Jlns MaccHBOB CITy4allHBIX YHCell, IPUBEICHHBIX B BapHaHTE 3a/a-
HUS IPOCICIUTh 32 U3MEHEHUSMH B MacCHUBE NPH BBHIIOJIHEHUH COOTBETCTBY-
IOIIETr0 TUIIOBOTO AJTOPUTMA.

4. Hanwmcatb anropuTMbl, COTJIACHO BapHUaHTY 3a1aHHS.

2.2.2 TlopsinoK BHINOJIHEHHUSI

1. /1 MaccuBOB Cily4allHBIX 4HCeEJl, IPUBEJCHHBIX B BapHaHTE 3aJia-
HHUS, 3aIIUCATh TUIIOBBIE AJTOPUTMBI M IIPOCIEANTD 32 N3MEHEHHAMH, KaK B ca-
MOM MAacCHBe, TaK W B APYTHX NEPEMEHHBIX IIPU BBINOJHEHHH COOTBETCTBYIO-
IIETO THIIOBOTO aJITOPHTMA.

2. Hanwmcats anroput™ 1 mpemsiokeHHOH 3amadd 1Mo oOpaboTKe vmc-
JICHHOW MH(OPMAaIX B IOCTPOYHOMU 3aIHCH U B BUJE OJIOK-CXEMBI.

3. Hanwmcate anroput™ 2 NpeioXeHHOH 3amadd 1Mo oOpaboTKe vmc-
JICHHOW MH(OPMAIIMU B TOCTPOYHOM 3aIIMCH U B BUJIE OJIOK-CXEMBI.

4. Hanwucatp anroput™ 3 NpeaoKeHHOW 3ajqadyd 1mo oOpaboTke TeKc-
TOBOI1 MH(OpPMALIMK B IOCTPOUHOH 3aITUCH U B BUJIE OJIOK-CXEMBI.

2.2.3 BapuaHThbI 3a1aHU

2.2.3.1 Anroputm 1

B cnenyromux 3anadax nepemenusle X, Y, Z NpeAnonaraTcs ONucaH-

HBIMH KaK THIT JaHHBIX, OTIPEIEIIIEMBIN TI0JIh30BaTEIIEM:

Public Type ComplexNumber
RealPart As Double ' pmelcTB. YacThb KOMIIJIEKCHOTO dYMCJIa
ImaginPart As Double ‘' MHMMas YacTb KOMIIJIEKCHOTI'O UMCJA
End Type.

Brruncienue GyHKIMHA KOMIUIEKCHBIX IEPEMEHHbIX |

Bapuant Ne 1. X, Y u Z: In(Z) u X".

Bapuanr Ne 2. Z: €% u arccos(Z).

Bapuant Ne 3. Z u X: \Z u sec(X).

Bapuant Ne 4. Z u X: arcsin(Z) u cosec(X).

Bapuant Ne 5. Z: sin(Z) u ch(Z).

Bapuanr Ne 6. Z: arctg(Z) u arcsec(Z).

Bapuant Ne 7. Z (X — koMIu1. ocH. Jlorapudma): arcctg(Z) u Logx(Z).

Bapuanr Ne 8. Z: cos(Z) u sh(Z).

Bapuant Ne 9. Z: ctg(Z) u cth(Z).

Bapuanr Ne 10. Z: arcsh(Z) u arccosec(Z).

Bapuanr Ne 11. Z: tg(Z) u th(Z)

Bapuant Ne 12. Z: arcch(Z) u sech(Z).

BapuanT Ne 13. Z: arcth(Z) u cosech(Z).

25



Bapuant Ne 14. Z: arccth(Z) u arcsh(Z).
Bapuant Ne 15. X u Z: arcctg(Z) — arcsin(X).

2.2.3.2 Anroput™m 1

B cnenyromux 3amadax ImepeMeHHBIE X, Y, Z MPEIIoNIaraloTcs OIMHCaH-
HBIMH KaK MacCCHBBI IIETBIX YHCEI ¢ MHASKCaMH OT 1 10 n (n - HEKOTOpPOE HATY-
panpHOE uncio, 6onpmee 0), eCI HHOE HE OTOBOPECHO SIBHO.

PasMepHOCTh MaccHBa n ¥ TPaHUIIBI JUANA30Ha CIYYalHBIX YUCEN [a, b]
JOJOKHBI BBOAUTHCS. [lpu BBOJAE HaHHBIX MPEAyCMOTPETh MPOBEPKY Ha BO3-
MOKHOCTh OIIMOOYHOTO BBOJIA JAHHBIX (JJOJKHO OBITH a < b).

BapuanT Ne 1. Co3naTe MacCuB X: MacCUB LIEJIBIX YMCET C MHAECKCAMHU
OT m Ji0 n, mpuuéM m < n — CIIy-4alHbIC YMCJIa B JUANa30HE OT a Jo b, a
xm<=xm+1<= ... <=xn ¥ HaXOJATCA B HHTCEPBAJIC OT C 10 d. [Toxcunrats KOJIH-
YEeCTBO YHCEJ B MACCHBE X, JICKAINX B 1uamna3oHe ot k mo f.

BapuanT Ne 2. Co3znaTe MaccuB X: MacCUB LIEJBIX YHMCET C MHAECKCAMHU
OT m 70 n, mpuuéM m < n — CIIly-4YaliHbIe YWCJIa B JWamNa3oHe OT a Jo b, a
xm<=xm+1<= ... <=xn B auamnazose ot ¢ 70 d. [logcuntaTh KOINIECTBO MMOIO-
JKUTENBHBIX YHCEN B MACCUBE X.

BapuanT Ne 3. Co3naTe MacCuB X: MacCUB LIEJIBIX YMCET C WHACKCAMH
oT m 110 n, mpu4éM m < n — cliy-yaifHple YWcia B JUana3oHe OoT a 1o b, a
xm<=xm+1<= ... <=xn B quamna3one ot ¢ 10 d. [Togcuurarp KOJIU4YECTBO OTpu-
LIATENbHBIX YUCENl B MAaCCHBE X.

Bapuant Ne 4. Co3pmaTh MacCUB X: MAcCHB II€JIBIX YHCEN C MHJEKCaAMH
OT m 0 n, mpu4éM m < n — CJIy-4aifHble YHCIIa B IMana3oHe OT a A0 b u 3anosn-
HUTH €ro CIyYalHBIMHA LIEJTBIMH YUCIIaMH U3 JHana3oHa oT a 1o b. Haiiti mak-
cumyMm u3 x[1]..x[n].

Bapuant Ne 5. Co3znaTe MaccuB X: MacCuB LIEJIBIX YMCET C MHAEKCAMHU
OT m 10 n, mpuuéM m < n — CIly4aifHble YHCla B JIWala3oHe OT a Jo b, a
xm<=xm+1<= ... <=xn B quamazone ot ¢ A0 d. HalTi KOIU4ecTBO pa3InIHbBIX
Yrcel CPeIu SJIEMEHTOB ATOTO MacCHBa.

BapuanTt Ne 6. Co3maTh MacCHB X: MAacCHB II€JIBIX YHCEN C MHICKCaMH
ot 1 70 n, mpuuém x1<=x2<= ... <=xn B Auamna3one ot a 10 b. [lojcuurars Ko-
JINYECTBO OTPHUIIATETHHBIX YHCET B MACCUBE X

Bapuant Ne 7. Co3zmaTh MacCUB X: MAacCHB II€JIBIX YHCEN C MHICKCaMH
oT m 10 n, mpuuéM m < n — cliy-yaifHple YWcia B JUana3oHe oT a 1o b, a
xm<=xm+1<= ... <=xn B amamnazone ot ¢ J0 d. [logcunuTath KOIHIECTBO MOJIO-
JKUTEJIbHBIX YMCEl B MAaCCHUBE X.

BapuanT Ne 8. Co3naTe MaccuB X CIydyalHBIX LEJbIX YUCEN U3 Juara-
30Ha OT a 0 b ¢ uHAekcamu oT 1 10 n (n BBoauTcs). Haiftn MakcuManbHBIN
3JeMEeHT MaccuBa: X1..xn.

Bapuant Ne 9. Co3naTe MaccuB X: MacCUB LEJNbIX YHCET C MHAEKCAMH
OT M J0 N, IpuIéM Xm<=xm+1<= ... <=xn B quamna3ose ot a g0 b. Haiitu xo-
JIMYECTBO PA3JIMIHBIX YUCEN CPEIN DIIEMEHTOB 9TOTO MACCHBA.
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BapuanT Ne 10. Co3naTe MacCuB X: MacCUB LIEJIBIX YHMCET C MHAECKCAMH
OT M J0 N, MpUIEM Xm>=xm+1>= ... >=xn B Auamnaszone ot a a0 b. [Toxcunrars
KOJIMYECTBO ITOJ0KUTEIBHBIX YHCE B MACCHUBE X.

BapuanT Ne 11.Co3maTh MaccHB X CITydaHHBIX IEJBIX YHCEN U3 AHara-
30Ha OT a 70 b. [TogcunTaTh KOJIMYECTBO YHCENI B MACCUBE X, JIEKAIIMX B JHa-
masoue or ¢ 10 d.

BapmanT Ne 12.Co3naTh MaccuB X, Pa3MEpPHOCTb KOTOPOTO SIBIISICTCS
CIIy4aliHBIM YHCJIOM. 3alOJIHUTh 3JEMEHTHl MaccuBa X[i] ClydalHBIMHU JCii-
CTBUTEIBHBIMY YHCIAMH, M3 TUamna3oHa oT ¢ 10 d, (c u d BBoasTCs).

BapuanT Ne 13. Co3naTe MacCuB X: MacCUB LIEJIBIX YHMCET C MHAECKCAMHU
OT m 110 n, mpu4éM M, N — CIly4aiHbIC YKclia B Uama3oHe OT a A0 b. 3amon-
HUTH €ro CIy4alHBIMU YHCIIaMH M3 JAuana3oHa [-c, c¢](a, b u ¢ BBomsaTcs). [loa-
CUYHTATh KOJIMYECTBO OTPHUIIATEIBHBIX YHCEN B MACCHUBE X.

Bapuant Ne 14. Co3naTe MaccuB y MacCHB LENBIX YHCEN C MHAEKCAMHU
ot 1 mo n, mpuaém y[1]<=y[2]<= ... <=y[n] B auama3one oT a 10 b. He ucnoms-
3ysl omeparopa MPHUCBAaUBaHHS JJIsI MACCHBOB, COCTaBHTh (DparMeHT Mporpam-
MBI, SKBUBAJICHTHBIH OIIEpaTopy X :=.

Bapuant Ne 15. Co3naTe MaccuB X: MacCuB LIEJBIX YHMCET C MHAECKCAMHU
oT m a0 n, mpuuéM m < n — ciIydailHple YKcCa B AnMana3oHe ot a 1o b. 3amo-
HUTH €r0 CIIyYaiiHBIMH YMCJIaMH U3 AuamnasoHa [-c, c]. [logcuntaTh KOIU4eCTBO
HyJIeH B MacCHBE X.

2.2.3.3 Anroputwm 1

B cnenyromux 3agavax nepeMeHHsle a, b, ¢, d() npeamnonararorcs onu-
CaHHBIMH KaK TEKCTOBBIE IepeMeHHble. TekcT onucaH kak MaccuB cTpok d(N).
Jnst morcka KOMOMHAIIMM CHMBOJIOB MOJKHO HCIIOJIB30BaTh IPEHONpPEeIIeH-
=Bl mporiece (pyrkmuio): InStr(l, strinput, strSearch). I — Homep cumBoma, ¢
KOTOpPOTr'0 HaunMHaeTcs B cTpoke strinput mouck crpokm strSearch. PesynbraT
pabotel ¢pyakmmu — N — Ne crMBoONa BXOXKAEHHUS CTPOKH strSearch B cTpoKy
strlnput. Eciiut Takoit moacTpoku HeT, To pyHKIHA gaet 0.

Bapuant Ne 1. Bo BceMm TekcTe HallTM KOMOWHAIIMIO CHMBOJIOB, 3a/1aH-
HyI0 B NEPEMEHHOI a, U 3aMEHUTHh €€ CJIIOBOM, 33/JIaHHBIM B TIEPEMEHHON b.
IToxcunTaTh KOJIMYIECTBO CACTAHHBIX 3aMEH.

Bapuanr Ne 2. B BbIIeJICHHOM B TEKCTE CJIOBE IPOU3BECTH pacuiud-
poBky kom0B ASCII Bcex OykB. J[00aBUTh K KOAY Ka)ka0il OYKBBI OJMH OHT.
[epeBecTr nmoydeHHBIE YMCIIa B JIUTEPHl. BIBECTH BCe pe3ysIbTaThl HA Pa3HBIX
9JIEMEHTAX YIpPaBJICHUS.

Bapuant Ne 3. B BbIIEIEHHOM 3J€MEHTE CTPOKOBOIO MAacCUBa BblJe-
JIUTH LIETIOYKY CUMBOJIOB, 33/IaHHYIO B IEPEMEHHOM a M 3aKaH4MBasi CHMBOJIOM,
3aJaHHBIM B NlepeMeHHOH b. J[n1nHa 1enoyku 1o/mkHa ObITh HE KOpOYe m CHM-
BOJIOB. [lo/ICUNTaTh KOJMYECTBO C/ICJIAHHBIX 3aMEH

Bapuant Ne 4. B BbIeneHHOM B TEKCTE CJIOBE IPOM3BECTH pacuIud-
poBky kos0B ASCII. OTBeT mpeAcTaBUTh B JBOMYHON W IIECTHAAIATUPUIHON
CHCTEMaX CUHCIICHUS.
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Bapuant Ne 5. B kaxxgoM sjeMeHTe CTPOKOBOTO MacCHBa BBIIETUTH
LIETI0YKY CUMBOJIOB, HAUYWHAs C TIEPBOTO, 33JJaHHOTO B NIEPEMEHHON a U 3aKaH-
YiBas CHMBOJIOM, 33/IaHHBIM B IepeMeHHoH b. J[nwHa 1emodkn JomKHA OBITh
HE KOpOoY€e m CHUMBOJIOB.

BapuanTt Ne 6. Bo BceM TekcTe HAalTH CIIOBO, 3aJaHHOE B TIEPEMECHHOM
a, ¥ 3aMCHHTH €ro CJIOBOM, 3aaHHBIM B IepeMeHHor b. Ilogcuurars Kommde-
CTBO CJICIIaHHBIX 3aMCH.

BapuanT Ne 7. Bo BceM TekcTe HallTH MOCIE0BATEILHOCTH CUMBOJIOB,
3a/laHHYI0 B TIEPEMEHHOU a, U 3aMEHUTh €€ CHUMBOJIAMH, 33JaHHBIMU B Tepe-
MeHHOM b. ITogcunTaTh KOJUYECTBO CAEIAHHBIX 3aMEH.

Bapuant Ne 8. 3ammpoBaTh TeKCT, 100aBIIsAS K KOAY KaXIOTO CHMBO-
J1a m Oair.

Bapuant Ne 9. B xax1oM 351eMeHTe CTPOKOBOTO MAacCHBa 3aMEHUTH I10-
cJIeHHE N 3HAKOB Ha IepBbie m (m # n). [IpoBepuTh pa3aumdHble COOTHOIICHUS
MEXAY M U n.

BapuanT Ne 10. B BBIIENeHHONW 9acTH TeKcTa (HECKOJBKO CTPOK) HANTH
MOCJIEZIOBATEILHOCTh CUMBOJIOB, 33JJaHHYIO B IEPEMEHHON a, U 3aMEHUTH €€
CHMBOJIAMH, 33/IaHHBIMH B TepeMeHHO# b. [lomcunTaTh KONMMYECTBO clelaH-
HBIX 3aMEH.

Bapuanr Ne 11.3anm¢ppoBars TekcT, 100aBisisi m OUT K KOy KaXIOTO
CHMBOJIA.

BapuanT Ne 12. B BbIJIeIeCHHOM B TEKCTE CIIOBE IPOU3BECTH 3aMEHY PyC-
CKHX OYKB Ha COOTBETCTBYIOIINE JIATHHCKHE.

BapuanT Ne 13.B BbIZieieHHOM B TEKCTE CIIOBE NPOU3BECTH 3aMEHY
CTPOYHBIX OYKB Ha 3arjaBHBIC H HA000OPOT.

Bapuant Ne 14.TlogcuntaTh KOMUYECTBO BXOXICHHUH TIaCHBIX OYKB B
TEKCT.

Bapuant Ne 15.[loacuuTaTh KOJIMYECTBO CHMBOJIOB B TEKCTOBOM Mac-
CHBE.

2.2.4 Conep:kaHue OTYETA
B oTtuere JOJIPKHBI OBITH MpEACTABJICHBI:
Ienb paboTsI
OCHOBHBIE CBEICHUsI O TeMe pabOoThI
ANTOPUTMBI COOTBETCTBYIONIUX YacTel pa3pabOTaHHOTO MPOEKTA.
[lepeyeHb (hopM U BIIEMEHTOB YIIPaBJICHUS HA HUX.
[ponemypsr 00pabOTKH TaHHBIX.
HcxomHbIe JaHHBIC U PE3YIBTATHl UX 00OPAOOTKH IS KaXKIOTO U3 33aJaHHH.

ocoupwdRE

2.3 KoHTpoJIbHBIE BONIPOCHI
1. Jlns 4ero MCIoJIb3yrOTCS TUIIOBBIE alNTOPUTMBI?
2. Tlepeuuncnure n3BecTHbie BaM THIOBBIE aNrOPUTMBI.
3. Uto Takoe BCIIOMOTraTebHbIe aIrOPUTMBbI?
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SN

. [aiite onpenenenue pakTHIECKUM MTapaMeTpam npoueayp 1 GpyHkK-

(62}

. Jlaiite onpenenenue GopManbHBIM TapaMeTpaM Mporenyp u GyHK-

6. Jlng 9ero UCToNb3yIoTCst OMOIMOTEKH adrOPUTMOB?

7. B 4gem cocTOHT CyIIHOCTH METO/Ia pa3pabOTKH alTOPUTMOB METOJIOM
MOIIArOBOM AeTan3au’?

8. Uto Takoe CTpyKTypHOE POrpaMMHUPOBAaHHUE «CBEPXY — BHU3N?
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JIABOPATOPHAS POBOTA 3

O3HAKOMJIEHHUE C PABOYEN CPEJIOM VISUAL BASIC.
HEPBBII IPOEKT

Lens paborsl — Hayuntbest pabortats ¢ obonoukoir Visual Basic. Bei-
YUYUTh Ha3HAYCHUE OTAENBHBIX ITYHKTOB MEHIO, IIaHENICHl MHCTPYMEHTOB U 3Je-
MEHTOB, pa3JIMuHbIX OKOH. Pa3paborars nepsblii mpoekT Ha Visual Basic 6.

3.1 O0mue cBexeHnst

3.1.1 Upesn Visual Basic

HazBanme Visual Basic rosopur camo 3a ce0s1. Ecim BBI yoxe paboTanu ¢
JIPYTHMH, TPAAUIMOHHBIMU CHCTEMaMH IIPOTPaMMHPOBAHUS, TO BCKOpe yoenu-
Tech, uTo Visual Basic mpezicraBnsieT COBEpIIEHHO IpYyrod CTHIb Hporpa-
MMHUpOBaHMA. YKe 1Mo cinoBy "Visual" MoxkHO moramatecs, uTo B Visual Basic
peaiM30BaH BU3YaJbHBIA CTWIb IMporpaMMmupoBaHus. Kak yxke roBopuioch
BBIIIIE, BBl JIa)ke HE IPOrpaMMHUpyeTe, a MPOEeKTUpyeTe HpuioxeHue. Barra
nepBast 3aj1a4a IpH 3TOM — CO3/1aTh pabouylo cpely, Npexie YeM HayaTh Ha-
OupaTh MEPBYIO CTPOKY KOJA.

CnoBo Basic B Ha3BaHWM yKa3bIBaeT JIMIIb HAa TO, YTO CHHTAKCHC TIPO-
rpaMM ¥ OIEepaTopbl ONMUPAIOTCS Ha S3bIK BBICOKOTO ypoBHs Basic (Beginners
All-purpose Symbolic Instruction Code).Ho eciu Bbl 3HaeTe 00ObIuHBIN Basic,
TO OYEHB CKOPO yOemurech, uro Visual Basic 3aMeTHO OT HEro OTJIMYaeTcsl.

Kommunarop wnu maTepnperarop? Ha Bompoc, dem sBisercss Visual
BasiC - KOMIUISITOPOM WM MHTEPIPETaTOPOM, MOXXHO MOJYy4uTh oTBeT: "U
TeM, ¥ IpyruM". Ero Henb3st 0IHO3HAYHO OTHECTH HHM K KOMITHIIITOpaM, HH K
MHTEPIIPETATOPAM.

OCHOBHBIM ITPU3HAKOM HHTEPIPETATOPA SIBISIETCS TO, YTO CO3aHHbBIC B
HEM MpPOrpaMMBbI BBINOJHSIOTCS TOJBKO B cpezie pa3padotku. [Iporpammy mo-
YKHO 3aITyCTHTh HENOCPEJICTBEHHO U3 CPEIbl M €CJIM B HEll eCcTh OIIMOKH, OHU
cpasy ke pacnosHarorcs. Bee aTo Habmogaercs u B Visual Basic, rae MOXHO
3alyCTUTh TPHUJIOKEHHE HEMOCPEACTBEHHO B cpejae paszpaborku. [Ipu sTom
Visual Basic ucnonesyet texsonoruto Threaded p Code, nmpu xoTopoii kaxkaas
BBEJICHHAs CTPOKa KoJa mpeoOpasyercss B MPOMEKYTOUHbIH kox - Threaded p
Code. Dro eme He coBceM MalIMHHBIA KOJA, HO TakOH KOJ BBIIOJIHSETCS
ObicTpee, 4eM npu pabore ¢ OOBIYHBIM HHTepHpeTaTopoM. Bo-mepBbix, Visual
Basic cpasy ke mpoBepsieT CHHTAaKCHC IPOrpaMMBbl M BBIIAET COOOIIEHHE 00
0oOHapyXeHHOH omuoKe. J[pyruM npenMyIecTBOM 3TOH TEXHOJIOTHUH SIBIISIETCS
BO3MO>KHOCTB ITOMCKA OIIHOOK.

Opnaxo Visual Basic - He mpocTo HHTEPTIPETATOP, TAK KaK 3TO O3HAYA-
710 OBI, YTO MPUIIOKEHHUS BBINIOJIHSIOTCS TOJNBKO B cpene Visual Basic. Visual
Basic mpemocTaBisieT BO3MOXKHOCTh co3aaBath W ucronHsemble EXE daiinsr,
MO3TOMY €r0 MO’KHO OTHECTH M K KOMIIHJISITOPaM.
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Visual Basic Henb3si Ha3BaTh YHCTHIM KOMITHJIITOPOM, TaK Kak B OTJIH-
gue, Hanpumep, ot Visual C++, Visual Basic He co3maeT ucromHseMbIil ¢aitn
cpasy e IpH 3alycke U3 cpensl pa3paboTkw. [ns cozmanus Takoro Qaina
HeoOXoauMO crenath 310 sBHO (komanga File \Make *** EXE).Hauunas c
msaTolt Bepeuu, Visual Basic pacronaraer tak HazpiBaembM "Native Compiler”,
T.€. KOMITWIATOPOM, KOTOPBII MOXET CO34aBaTh MAIIMHHKBIN Koa. Takum oOpa-
30M, Visual Basic o0benuHsieT B cebe BOZMOKHOCTH, KaK HHTEPIIPETaToOpa, TaK
u KoMnwiATopa. 1 aTo nmeeT Oosbliie IPEeUMyIIECTB, YeM HEI0CTaTKOB.

3.1.2 PaGouas cpena Visual Basic

3anyctuth Visual Basic MOKHO ¢ IOMOIIbEO KOMAHBI MCHIO HJTU JIBOY-
HBIM IIETYKOM Ha MUKTOTPAMME TPO-TPaMMEI.

ITocne 3amycka Visual Basic Ha 3kpaHe IOSBIIAETCS THAIOTOBOE OKHO,
MIpUBEJICHHOE Ha puc.3.1, B KOTOPOM BBl MOXETE BEIOPATH THII CO3AaBaEMOTO
MpUIOKEeHUsA. M3 3TOro ke OKHA MOYKHO 3arpy3uTh YK€ CYIICCTBYIOUIHHA TPO-
eKT.

New Project ?)X)
~ istalBasic

VNew | Existing | Recent|
¥» = » B

Standard EXE ActiveX EXE ActiveX DLL ActiveX Control

NN B

VB Apphication VB Wizard Data Project 11S Application
Wizard Manager 3

Ormena

Cnpaexa

™ Don' show this dialog in the future

Pucynok 3.1 — CraproBoe auasnorosoe okHo cpenst Visual Basic

3a HEeKOTOPHIMHU NMUKTOrPaAMMaMH JIUaJIOTOBOI'0 OKHA CKPBIBAIOTCS Mac-
tepa (Wizards), compoBokIaromue pa3padoTInKa IMpH CO3AaHUH MPUITOKESHUH
n Gepyue Ha ce0s 4acTh ero paboThl, HAPUMEpP MOJKIIOYEHHE 0a3bl JaHHBIX
win co3nanue ¢opmbl. OJMH M3 OCHOBHBIX MacTE€pOB - MAacTep IPHIIOKEHHS
Visual Basic, ¢ moMonipi0 KOTOPOTO MOXKHO CO37aTh OCHOBHOHM "Kapkac" Iuis
00br9HBIX Windows IpHUII0KEHHH.

B nponecce paboTsl MacTepa co3JaeTcsi MOYTH TOTOBOE HMPHIIOKEHHUE C
pasnuaHbEIMU (OpMaMHU, COOTBETCTBYIOIIEH pabodueil cpemoil, MeHI0, TTaHEIbIo
WHCTPYMEHTOB U T.II. DTO MPHJIOKEHHE MOXXHO IIOTOM COBEPLICHCTBOBATH U
HACTPauBarh.
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Pabouass cpema Visual Basic 6 3aMeTHO oOTIHYaeTcss OT CpPEABI
MpeABIIYIIUX Bepcuil. MHOTHE CUMTAIOT UIMEHHO Cpeny pa3pabOoTKH C €€ MHO-
roo0Opas3meM pa3IHYHBIX OKOH OJHUM W3 CaMbIX claObIxX 3BeHbeB Visual Basic.
OpHaKo, OCBOMB Cpelly, BB OyIeTe YyBCTBOBATH ce0sl B HEIl JOCTATOYHO KOM-
¢dopTHO.

I'maBHOE OKHO cpenpl pa3paboTUMKa COICPIKUT HECKOJIBKO OKOH. Bce
OKHA MOIUYMHSIOTCA TIaBHOMY OkHYy Visual Basic, m MoryTt "npukperisitbcs'
(dockable) x ogHOMY U3 ero kpaeB. [Ipu HEOOXOAMMOCTH TAKOW MHOT'OJJOKYME-
utabii (MDI — Multiple Document Interface) Bua cpeabl pa3paboTKi MOKHO
HacTpouth. Jlns 3Toro cuenyer ycraHoBuTh ¢uaxkok SDI Development
Environment Bkiagku Advanced nuanorosoro okna Options, KOTOpoe OTK-
PBIBAETCSI C IIOMOILBIO OTHOMMEHHOM KoMaH/bl MeHI0 Tools.

3.1.2.1 ITarens uacTpyMeHTOB Visual Basic

B BepxHeii yacTh SKpaHa HaXOTUTCS IEHTp ympasieHus Visual Basic -
MeHIo U na"enb HHeTpyMeHToB (Toolbar), mpusenernas Ha puc.3.2. Ee MoxHO
HacTpamBaTh, KaK 3TO OOBIYHO AeNaeTcs B MPUIOKEHHUAX Microsoft.

Ele Edt View Project Format Debug Run Query Diagram Tools Add-Ins Window Help
B-%-TA @ NEFEURAX
oY al-- SoE=E

L

Pucynok 3.2 — MeHro U aHelb HHCTPYMEHTOB pabouyeii cpenst Visual Basic 6

3.1.2.2 [Tanens 21eMEHTOB
Kuomku, monst BBOJa ¥ IPYTUE 3IEMEHTHI yHPaBIIE- cral

il

HUSA, KOTOpBIC HYXHBI JJId CO3JaHUs MHPWIOKCHUA, pac- ke
MoJI0KeHb! Ha maHenu 3neMeHToB (Toolbox) mpuBeneHHON A [0
Ha puc.3.3. [dmnsa BeOopa smemenrta ynpasieHus (Control) .
HYXXHO IIEJIKHYTh Ha HEM U 3aTeM C IIOMOIIbIO MBIIIH yCTa- —
HOBUTH B (popme ero paszmep u mosunuio. [locie aBoitHOTO |-
IIeTYKa Ha MTUKTOTpaMMe 3JIEeMEHTa B LEHTpe (OPMBI TOSB- B —
JISIETCSI COOTBETCTBYIOLIMH 3JIEMEHT CTaHJapTHOTO pazMepa.
3.1.2.3 OkHO (popMBEI ET S R
OxHO (GopMBI, NpHBEICHHOE Ha puc. 3.4, YacTo o =
Ha3bIBaeMoe MpocTo "dopma', SBISETCS TIIABHBIM 3JIEMEH- '
TOM mpmiIoxeHus. Popma mpeacTaBiIgeT coboil KOHTEHHep —J
JUIsL 3JIEMEHTOB yrpaBiieHus. TOYKH CeTKH Ha GpopMe TOIbKO B
ITOMOTAIOT Pa3MEIICHUIO 3JIEMEHTOB W IpU paboTe MPHIIO- @

xeHust He BUAHBL [Ipm 3amycke Visual Basic oTkpbiBaro-
masicst Ha dKpaHe (opMma He COAEPKHUT IIEMEHTOB YIpaBile-
nust. [Tocre mendyka Ha NUKTOrpaMMe TpeOdyeMoro 3JieMeHTa

Pucynok 3.3
YIpaBJiIeHUsT Kypcop MBIIMIN NPHHUMaeT (OpPMY KpECTHKa. T
. — [Tanens
Teneps HyXHO yKa3aTb B (popMe HAYaIBHBIN YTroJl JIeMEHTa ¢
JJIEMEHTOB

YIIpaBJICHUS, HAXKATDh JICBYIO KHOIIKY MBIIIN U, HE OTIIyCKasd
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ee, yCTaHOBUTH pa3Mep uieMeHTa. Ilocie NoCTIKeHHsI HyKHOTO pa3Mepa KHO-
IIKa OTITyCKAeTCs U B (JOPME MOSABIACTCSA BHIOPAHHBIHN 3IEMEHT YIPaBICHNUS.

= Project1 - Form1 (Form)

= Form1

Pucynox 3.4 — OxHO (opMEI

3.1.2.4 OxHo cBoiicte — Properties
B srom okme (puc. 3.5) 3amarorcsi CBOWCTBa BBIOPAHHOTO SIIEMEHTA

ylpaBlieHUs. B cTpoke 3aroyioBka OKHa CBOMCTB psAZOM C TeKCTOM Properties
yKa3bIBaeTcs UMs (hOPMBI, KOTOPOH MPHHAUIEKHUT DIIEMEHT yrpasiieHus. [1ome
CO CHHCKOM HOJ CTPOKOW 3aroJIOBKa IO3BOJISIET BEIOPATh TPEOyeMbIH 3JIeMEHT
ynpaBieHus. B cricke, pactonoKeHHOM HIDKE, MepeurcIIeHbl CBOMCTBA 3TOTO
aseMeHTa (B andaBUTHOM TopsiAKe mbo 1o kateropusiv). Habop cBoiicTs 3a-

BUCHUT OT THUIIA JICMCHTA YIIPABJICHUSA.

[Forml Form L]
Alphabetic | Categorized |
(Name) Form1 ~
Appearance 1-3D
AutoRedraw False
[] &+8000000F¢

2 - Sizable

Caption
Returns/sets the text displayed in an
object’s title bar or below an object’s
icon.

Pucynok 3.5 — OKkHO CBOWCTB

CrnucoOK CBOHCTB COCTOMT W3 ABYX CTO.TI6LIOBZ B MpaBOM MEPCUUCIICHBI
Ha3BaHHUA CBOﬁCTB, a B JICBOM — HX 3HA4YCHHA. PeZ[aKTI/IpOBaHI/Ie CBOICTBa
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ocymecTBisieTcs: MO0 Bpy4YHYIO (HampuMmep, BBOJ HMMEHH JJIEMEHTA), JH00
BBIOOPOM COOTBETCTBYIOIIETO ITOJISI U3 CIHCKA, JINOO TPH ITOMOIIY ANATIOTOBO-
r'0 OKHa HAaCTPOWKH cBoiicTBa. KpaTkoe omucanne BRIOpaHHOTO CBOMCTBA OTOO-
pakaeTcs B HIKHEH 4acTH OKHa.

3.1.2.5 OxHo npoekTa

B oxne mpoekra (puc. 3.6) oToOpa)karoTcs BCEe JIEMEHTHI PUIOKEHUS:
(hOpMBI, MOIYNH, KJIACCH U T.II., CTPYNITUPOBaHHEIE MO0 KaTteropusaM. B Visual
Basic Bce paspabaTbiBaeMble IPHJIOXKEHUs Ha3bIBalOTCs Npoekramu. IIpoekt
COJICP)KUT HECKOJBKO IPYI KOMIOHEHTOB ((OpMbI, MOy M | T.11.). Bee npu-
noxeHus Visual Basic ctposiTcst o MOIYIbHOMY NMPUHIMITY, IOATOMY M 00be-
KTHBIIl KOJl COCTOUT HE M3 OJHOT0 OOJNbIIOro Qaiina, a U3 HECKOJIIBKUX YacTeH.
Heckosbko npuitosKeHui Takke MOTYT OOBETUHSATHCS B TPYIIIIHL.

DB &

= g GeneratorIDZ (GeneratorlD
= =9 Forns
B3 frmControlanswer (frmC
n
B3 FrmLooking (frmLooking.|
= {4 Modules
3 MDComples: (MDCornplex
2} mdFromFile (modFromFik
% mdGenlDZ (mdGenlDZ.b
2 mdMatematic (mdMatern.
42 MDOpticSemi (MDOpticSs
4% mdPhysic (mdPhysic.bas;
2 mdSemiconductor (mdse
¥} mdstatistic (mdStatistic |
3 mdTrarsformbData (mdTr
23 mdworkwithExcel (mdw

Pucynox 3.6 — OkHO npo3KTa

UroObl COXpAaHUTh CYIIECCTBYIOIIUHA 35ieMeHT ((hopMy, MOIYNb U Ip.),
HY)KHO BBIZICIUTD €r0 B CIIMCKE OKHA MPO-eKTa U BIOpaTh komanmy File \Save
win File \Save As. Jlns 3anucu Bcero mpoekTa (BKIIOYask BCE KOMITOHEHTBI)
BeiOepuTe kKomanay File \Save Project unu File \Save Project As (fuis coxpane-
HUSI IPOEKTA M0J] IPYTUM UMEHEM).

Uro0b! 100aBUTH B IPOEKT HOBBIM 3JIEMEHT, HEOOXOJMMO BBI3BAaTh KO-
Mmanay Project \Add. [{ns ynaneHust 3eMeHTa HY)KHO BBIACIUTH €r0 B OKHE
NPOEKTa M 3aTeM BBHIOpaTh KoMaHay MeHo Project \Remove.

Bce 3TH aneMeHThI COXpPaHSIOTCS Kak OTHEIbHbIE W HE3aBHCHMbIC
¢aitner. [ToaTOMy HX MOXXKHO B JIF000€ BpEeMs 3arpyXaTh U COXPAHITh. ITO JaeT
BO3MOXKHOCTh HCIIOJIb30BaTh B MPOEKTE (OPMBI U KOJIbI, CO3JIAHHBIE JUIS JPY-
IHX [IPOEKTOB, YTO 3KOHOMHUT paboyee BpeMmsl.

CoaepxuMoe OKHa IMPOEKTa COXpaHseTcs B crenuanbHoM (aiiine. OH
uMeer pacuimpenrue VBP U comepX uT CHUCOK 3JIEMEHTOB, KOTOPbIE HYKHO
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3arpy3uTh B cpeny pa3paborku. Eciu HECKOJIBKO MPOCKTOB OOBEIMHSIOTCS B
TpyIITy, UX UMEHA COXPaHIIOTCA B (aitne ¢ pacmmpennem VBG.

3.1.2.6 OxHO KO11a

Cpasy mocne 3amycka Visual Basic 3To okHO He oToOpaxaercs. Tem He
MeHee, OKHO Koxa (puc. 3.7) exBa i He camoe BakHoe B Visual Basic, Tak kak
MMEHHO B HEM BBOAWTCS mporpamMmHbIi koa. Kox B Visual Basic pasmemnsercs
Ha TPOLEIYPhl U, KaK MPaBHJIO, HEMOCPEACTBEHHO CBS3aH C ONPE/ICICHHBIMU
JJIEMEHTaMH YIPABJICHUSA. DTO MO3BOJISET OTKPBITH OKHO KOJA JBOHHBIM IIICII-
YKOM Ha 3JIEMEHTE yIpaBlicHus B hopMe.

™ GeneratorIDZ - frmGenlDZStart (Code)

stk «SimpleText "BuiGepure pol padoTell™
End Sub

True
"BeifepuTe BMA KOHTpOAA!"

Pucynoxk 3.7 — OxHo kKoza

U eme HeckoNBKO CIOB 0 pemakTope koma Visual Basic. B mpuHIume
MpUEeMBI paOdOTHl B HEM TaKHE XKe, KaK ¥ IPU peIaKTHPOBAHUH TEKCTOB B IPH-
noxernssx Windows. HaOpaHHBIE CHMBOJBI BCTABISIOTCS Ha MeCTE Kypcopa
BBoza. [locie Haxatus kiaBumH [Insert] TEeKCTOBBIM Kypcop MpUHUMAET (op-
My OpycCKa, 9TO CBHAETEIHCTBYET 00 aKTHBH3AIHUU peXHMa 3aMeHbI. [loBTOp-
HOe HakaTHe kinaBuiH [Insert] mepeBoauT pegakTop oOpaTHO B PEKUM BCTaB-
KH. BBIIeeHHBII TEKCT P BBOAE 3aMEHSETCS HOBBIM.

Kombunanmsa xnaBum [Ctrl+X] ymanseT BeIIeIeHHBIN TEKCT U TIOMeIa-
eT ero B Oydpep oomena Windows. Knasumm [Ctrl+C] cmykart ajis konmupoBa-
HUs TekcTa B Oydep oomena, a [Ctrl+V] — nns BcTaBkm coaepxumoro Oydepa
obmena. Kpome Toro, komOu-namnus kinasui [Ctrl+Y] momemntaer B 0ydep o6-
MEHa CTPOKY, B KOTOPOH HaXOIHUTCs TeKCTOBOM Kypcop. KomOunamms [Ctrl+N]
BCTaBJIAET IEepe]] TEeKyLIeH CTPOKOH MycTyro cTpoky. OTHenbHble MPOLEAYpEI
MOXKHO TIPOCMAaTpUBaTh C IMOMOUIbE0 KoMmOwHamwmii kiapum [Ctrl+T] wmu
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[CtrlI+4]. KnaBuweit [Tab] co3maercs OTCTYI B CTPOKE WIIM BO BCEX BBIICICH-
HbIX cTpokax. C momorsto [Shift+Tab] Tekct caBuraercs BieBo.

Han BepTukanbHON MOJ0CON NPOKPYTKH HAXOOUTCS MaJIEHBKOE IOJIE,
KOTOPO€ MOXXHO NEPETACKUBATH C ITIOMOIIBIO MBIIIN BHU3 IS Pa3AeICHHs OKHA
Ha 1Be gacTH (split window). DTo maeT BO3SMOKHOCTh pEIaKTHPOBATh B OJTHOM
OKHE JIBE pa3HbIC MPOLEAYPHI. Pa3eneHne OTMEHIETCS, €CIH PAa3AeIUTENbHYIO
JIMHUIO NIEPEMECTHTh K CAaMOMY Kpalo OKHA WIIM BBIITOJHUTH JBOWHON MIETYOK
Ha pa3JeUTEIbHON JIMHUH.

Bun u pasmep mpudra MoxHO n3MeHsATh Ha Bkiagke Editor Format
auanoroporo okna Options (komanaa menro Tools \Options).C moMoIsi0 moss
Tab Width Bxmagku Editor ycraHaBmuUBaeTCs YHCIO CHMBOJIOB JUIS OTCTYIA
knasuiieit [Tab]. [Ipu ycranopnennom druakke Auto Indent HaxxaTue KIaBHIIH
[Enter] momemaer Kypcop BBOJa B KOJIOHKY, C KOTOPOH HAaYMHAJIACh IPEIbI-
nymas crpoka. Beioop Default to Full Module View mo3Bomsier mpocMaTpu-
BaTh B OKHE KOJa HECKOJIBKO Mpoueayp (GopMbl. Y CTaHOBUTb U OTMEHHTH 3TOT
PEKUM MO>KHO MPH MOMOIIN KHOIOK, PAcIIONIOKEHHBIX CJIeBa OT TOPU30HTAIb-
HOH TTOJIOCHI TIPOKPYTKH OKHA KOJa.

3.1.2.7 YupapneHne pacKiIagKoi

OObIyHOM TpobNEMoOli pa3zpaboTku mpuioxkeHuid B Visual Basic sBis-
IOTCS pa3IMYHbIe pa3pelieHus YKpaHa MOHUTOpa pa3paboTyMKa U MOJIb30BaTe-
neid. B ocHoBHOM npuiioxeHus pa3padaThIBalOT B CpPele, T MOHUTOPBI IMEIOT
BBICOKOE pa3pelieHHe SKPaHOB. DTO MOXKET BBI3BIBATH HEYNOOCTBA /IS MOJIb-
30BaTeNs], UMEIOIIETO MOHUTOP C HU3KUM paspelleHHeM. B okHe ynpasieHHs
packiagKkoldl MOXXHO YCTAaHABJIMBATH pa3Mep M MO3MLHUIO (OPMBI Ha JKpaHe,
0TOOpPa3uB BCIIOMOTATEINILHbIE JIMHUN JUIS PA3THYHBIX PACIINPEHHH.

3.1.3 CobbITHITHO ynIpaBJsieM0€e MPOrPAMMHPOBaHHE

OpueHTHpOBaHUE Ha COOBITHS — 3TO CTEpXKEHb coszmanusa Windows
npwioxernnit B Visual Basic. [Ipu 3Tom pa3zpaboTka BEITIONHSETCS HE TONBKO B
Windows, Ho 1 kak Windows.

Microsoft Windows — sto cucrema, Gasupyromiascst Ha COOOLIEHUAX U
COOBITHSIX. DTO 3HAYUT, UTO Kakaoe aeiicTBrue B Windows BBI3BIBAET COOBITHE,
KOTOpO€ B BHjie COOOILIEHHMsI Nepenaercst B mpuiokeHue. [Ipunoxenue aHa-
JIU3UPYET COOOIICHUE U BBIMOJIHACT COOTBETCTBYOIIUE CHCTBUS.

OcHoBanueM 11 Mo00HOW 00pabOTKHM AEHCTBHM CIYKHUT caMa KOHIIe-
must Windows. B cpene Windows monp3oBarenb MOXeT paboTaTh OJHOBpE-
MEHHO C HECKOJIBKHMH TPHIIOKEHUSIMH. HarmprMep, OH MOXKET peIaKTHPOBaTh
TEKCT B TEKCTOBOM PEIAKTOPE M, MEPEKIII0YasICh B IPOrpaMMy 0OpabOTKH dire-
KTPOHHBIX TAOJIUI, BBIIOIHATH HEKOTOPBIE pacueThl. [lo3TOMy HH OJHO TpH-
JIOXKCHHE HE MOXET (PYHKIMOHHUPOBATH CaMo IO cede, He B3aUMOJCHCTBYS C
JPYTUMH TIPUIOKEHUSIMUA U C ONEPAalMOHHOW CHUCTeMOW. BpImecTosmmias wH-
CTaHIHUSA J0JDKHA €My COOOIINTH, YTO MPOUCXOINT, U TOJBKO TOT/A MPHIIONKE-
HHUE pearupyer Ha 3TO.
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Honyctum, uro B Windows BBINOJHSAIOTCS [Ba NpuiokeHus. Hu oxHO
U3 HUX HE MOXKET IIPOCTO MEPEXBATHTh HHUIMATHBY U CpearupoBaTh Ha HaxKa-
THE KJIAaBUII, TaK KaK 9TO COOBITHE MOXKET OBITh NPEAHA3HAUYCHO IPYroMy IIpH-
noxernnto. [lostomy Windows cHagama BOCIpHHHUMAeT COOBITHE, BBI3BAaHHOE
Ha)KaTHEM KJIABHIL, a 3aTeM pelIaeT, KOMy Iepenath o0pabOTKy 3TOro co-
ObITHs. 3aTeM Ha)kKaTHE KJIABUIIM B BHIEC COOOIIEHMS ITOCHUIACTCS MPHIIOXKE-
auto. [Ipnnoxxenne o0pabaTeiBaeT coOBITHE, CBSI3aHHOE C KJIABHATYPOH, U aHa-
JM3UPYET KJIABUATYPHBIA BBOJ, OTOOpaxkasi €ro, HapuMep, B aKTHBHOM dJie-
MEHTE yIpaBJICHUSI.

Pazymeercs, Takoe NpeicTaBlieHHE SBISIETCSI CIMIIKOM YIPOIIECHHBIM.
OObIYHO TpH 00pabOTKE HaXKATHS KJIABHUII BBI3BIBACTCS 3HAYUTEIHHO OOJIBIIE
cO0OIIeHUH U COOBITHI.

[punoxenus, co3manHple ¢ momomnipio Visual Basic, Takxke paboTaroT
o 3tomy npuHImITy. Ho mpu sTom cuctema Visual Basic 6eper Ha ceds acTp
paboTel. OHa MepexBaThIBACT COOOMICHHE M IEPEAACT €ro COOTBETCTBYIOLIEMY
00BeKTy (HampuMmep, KHOIIKE), T 3aTeM BBI3BIBACT COOTBETCTBYIOLIEE CO-
obrTre (Hampumep, coobrTre Click).

3.1.3.1 CoObrTust

JUis BBIMOTHEHHS MPOTPAMMHOTO KOJAA BCErja HEOOXOJUMO COOBITHE.
D70 0AHO M3 BaKHEWIIMX MpPaBWII co3faHus npuiokeHuil B Visual Basic. Hu
OJIUH KO/I HE BBITOJIHSETCS Oe3 COOBITHSI.

Ecnu BBl yke pa3pabaThIBaiyl NPUIOKEHUS B JPYTUX CHCTEMax Ipo-
rpaMMHUpPOBaHKs, OCHOBaHHBIX Ha JIMHEHHOM NPHHLUIE MOCTPOSHHS MpO-
rpamMM, TO 3/IeCh BaM IIPHJIETCS NEPECTPOUTHCS. B mporpamMmax, ynpasisieMbIX
COOBITHSAMH, HET CIUIOLIHOTO KOJa, KOTOPBIH BBIMOJHACTCS OT Havyajia 0 KOH-
na. OTO 3HAYUT, YTO MOCIE 3allycKa MPOrpaMMbl y MOJIB30BaTElNs OONbIIE HET
YeTKO onpezeieHHoro myTiH. OH MOXKeT B JIF000€ BpeMst HaXKaTh KaKyo-HUOyIb
KHOIIKY B IPUJIO)KEHHUH, MOXKET BBIIOJIHUTH BBOJ TEKCTa B MOJIC, MOXKET B JIFO-
00e BpeMsi MPEKPaTUTh 0OpabOTKY M BBI3BATh IPYI'YIO POrPaMMY.

Windows m Visual Basic mpemgocTaBisioT psa pa3THYHBIX COOBITHH.
[MpunoxxeHuto ciieayeT NoA0XKAATh, MTOKa OJHO U3 3THX COOBITHII HE HACTYIIHUT,
Y TOJILKO TIOTOM BBITIOJHSTH KOJI.

3.1.3.2 O0BeKTHI

OOBEKTHI SABISIOTCS MPUYMHON HCIIOB30BaHus B Visual Basic mousTHii
n3 OOBEKTHO-OPHEHTHPOBAHHOTO IPOrPaMMHPOBAHMsS, XOTs caM 10 cebe
Visual Basic He siBisieTcs 00beKTHO-OPHEHTHPOBAHHBIM S3BIKOM.

MHoroe, WK IMOYTH BCE M3 TOTO, C YeM BHI pabotaete B Visual Basic,
sBIsieTcst oObekTamMu. Tak, KoMaH(Hast KHOIIKA — 9TO 00beKT. JInnus B hopme -
9T0 Takke 00BEeKT. OOBEKTaMHU SBISIOTCS KOMaH/Ibl MEHIO, NpUHTEp, Oa3bl
JAHHBIX U T.J.

OOBEKTHI HAa TAHENN JJIEMEHTOB Ha3bIBAIOTCS DJIEMEHTAMH yIpaBJIeHUs
(Control). PabGotass ¢ HUMH, TONH30BATEIh WHUIIMHPYET OMpPEIEICHHBIE CO-
OBITHS, U B PE3YJIbTATE MOXKET YIPABISTH HPOrPAMMOI.
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Kaxkaplit 00BeKT XapaKTepHU3yeTCsl ONpe/ieIeHHBIMU TapaMeTpaMH, Ko-
TOPBIE MOKHO Pa3/eNIUTh Ha TPU KaTETOPHU:

- COOBITHS,

- METOJIBI;

- CBOMCTBA.

3.1.3.3 Kiaccst

OOBeKTH 00BEANHAIOTCS B Kiacchl. K omHOMY KiacCy MpHHAIEKAT
00BEKTHI C OJJMHAKOBBEIM HA0OPOM CBOWCTB, METOIOB U COOBITHIA.

CoObITHs CBSI3aHBI C ONPEAEICHHBIMU JEUCTBUSAMHU T10JIb30BATENS U MO-
T'YT BbI3BIBaTh KOJ] Visual Basic. Metonsl — 310 pabouue onepaTopbl 00bEKTa.
Hanpumep, Mmetoq Move no3BoJsieT NEPeMECTUTh 3IEMEHT YIpPaBICHUS B 3a-
JaHHYI0 nmo3unuio. CBOMCTBA OTBEYAIOT 32 BHEIIHUN BHJ U MOBEICHHE 0OBEK-
ta. Hammpumep, ceotictBo Caption ompenenseT TeKCT HaIIuCH Ha 00BEKTe.

3.1.3.4 Metons! 1 cBOliCcTBa

I'paHuIBI MEXTy CBOWCTBAMHU M METOJAMHU PACIUIBIBYATHL. ECTh, Hampu-
Mep, MeTox Move, KOTOpBIii n3MeHseT mo3uiuio oobekra. Ho ecth n Heko-
Topeie cBoiictBa (Top, Left), BrmonHsromue ananorundueie neiictBus. OCHOB-
HOE pa3Iiuue MEXAY METOJaMH M CBOWCTBAMH 3aKIIOYAeTCs B TOM, UTO CO
CBOMCTBAaMH MOXXHO paboTaTh Kak BO BpeMs pa3pabOTKU MPOEKTa, Tak U BO
BpeMsI BBINOJIHEHUS NPUIOKEHUS, TOT/Aa KaK METOMbl JOCTYIHBI TOJBKO IIPU
BbINoJHeHNH. ClielyeT 3aMeTUTh, YTO HEKOTOPhIE CBOMCTBA MOT'YT OBITh TaK)Xe
HEIOCTYIHBI IPU pa3paboTKe NMPUIIOKEHHUS, a BO BpeMsI €ro pabOThl TOCTYIHBI
TOJIBKO ISl YTEHUS.

Crucok CBOHCTB, KOTOpPbIE pa3pabOTUMK MOXKET M3MEHATH NpH pas3pa-
00TKe NPHUIIOKEHUsI, OTOOpa’KAeTCsl B OKHE CBOWCTB JIEMEHTA yIIPaBICHHUS.

Jiist oToOpaskeHUs] OKHAa CBOWCTB ClleAyeT HakaTh kiapuiny [F4], wmm
COOTBETCTBYIOIIYIO KHOIIKY Ha MaHEJIM HHCTPYMEHTOB JIMOO BBIOpAaTh KOMaHIy
Properties Window merro View.

B crmcke moz cTpOKO# 3arojioBKa OKHa CBOMCTB, a TaKXKe M U3 CaMOTO
3aroJIOBKa BHJHO, CBOMCTBA KAaKOTO0 OOBEKTa OTOOpaXKeHBI B HACTOSLIMN MO-
MeHT. OOBIYHO B OKHE CBOMCTB OTOOPa)KEH BBIJICJICHHBIN 2JIEMEHT YIIPABJICHHUS.
Ecnu He BBIAETICH HU OJUH JIEMEHT YIPABJICHUS, TO OTOOPAXKArOTCsA CBONHCTBA
aKTHBHOH (hopMBbl.

IIpu u3MeHeHNH CBOICTB 0OBEKTa BCETa clefyeT oOpamaTh BHUMaHUe
Ha TO, KaKoil 0OBEKT YIpaBJICHUS BBIJCIICH.

MaBaiite neTajgbHee pacCMOTPUM KOMaHAHYIO KHOTIKY. B BepxHeli o6ina-
CTH OKHA CBONCTB HaiiauTe CcBOWCTBO Name. DTO CBOMCTBO - OJHO U3 OCHOB-
HBIX CBOMCTB OOJIBIIMHCTBA 00BEKTOB. B Kozie mporpaMmbl 00bEKT UISHTU(H-
LUpYyeTCcs 10 UMEHHU, KOTOPOe yKa3bIBaeTcs B 3ToM mnoie. [lo ymonuanuro nep-
BoMy oObekTy Command Button Visual Basic npucBauBaer nmst Commandl,
KOTOpOE M 0TOOpakeHO B T0Jie 3HaYeHust cBolicTBa Name. OHO MOSIBISIETCS U B
MIEPBOIl CTPOKE MPOLIEAYPHI COOBITHS:

Private Sub Commandl Click()
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Ecnu teneps M3MEHHTH MMS KHOIIKH, 3TOT KO OyneT HeaeHcTBUTEINb-
HBIM, TaK Kak 00bekTa ¢ nmeneM Command] 6osbire HeT!

VMg kaxgoro o0beKTa ciieyeT M3MEeHATh 10 HAallMCAaHUS KoJa UL 3TO-
O 3JIEMEHTA, TaK KaK 3TO NPEAOTBpPAIaeT HEPUATHOCTH ¥ ITyTaHUILy CO CTaH-
IapTHEIM MMeHeM. CllefyeT Tarke HCIIONb30BaTh HH(OpPMATHBHBIE HMEHA,
Hanpumep AddRecord. ITpu BcTaBke HECKOIBKUX KHOMOK IO YMOJYAHUIO KaXK-
noi mocnenyromei kaonke Visual Basic mpucBamBan Os1 mmena Command?,
Command3 u 1.1

B tabmune 3.1 mpencraBnensl cBoiictBa kHomku (CommandButton).
HexortopbiMu cBoiictBamu, Hanpumep Font i Height n Width, o6nanatot n
apyrue o0bekTbl. Ho B OCHOBHOM KaIblii OOBEKT MMEET CBOHW crienuguye-
ckuil Habop cBOWCTB. /11 MX MPOCMOTpPa HYXKHO BBHIOPATh UMsI OOBEKTa B IIep-
BOI1 CTPOKE OKHA CBOMCTB WIJIM BBIICIUTH €ro B popme.

Tabnmma 3.1 - HekoTopsle cBoiicTBa KHOIIOK

CBOHCTBO 3HaueHue

Appearance TpexmepHsIit 3 dekt

BackColor Iser pona

Cancel KHomnka BrIIIoyaeTcs HaxaTueM KiaBuiny [Esc]

Caption Haanuce

Default KHomnka BKItoyaeTcst HaxkaTreM KiaBuim [Enter]

Draglcon [TukTOrpaMma NpH nepeMeIeHIH

DragMode PyuHnolf unum aBTOMaTHYECKUI pEeXHUM IEpEeTacKUBa-
nust (Drag&Drop)

Enabled JloCTYyIHOCTb DJIeMEHTa

Font Bun mpudra

Height Bricorta 00bekTa

HelpContextld [IpuBsi3ka Kk COOCTBEHHOMY CIIPaBOYHOMY (aiiry

Index VHJeKe 2IeMeHTa YIIPaBICHUS] B MACCUBE

Left JleBrplii BepxHUH yroJi, koopauHara X

Mouselcon HM300paxxeHne yKa3aTens MBI Ha KHOIIKE

MousePointer ®dopma ykaszareis MBI Ha KHOITKE

Name VM3 371eMeHTa ypaBiieHUs

Tablndex [Mopsimok mepemenienust GoKyca MPU HAKATUU KJa-
Buinu [Tab]

TabStop Bo3moxxHOCTh TIepexosa K 3JIEMEHTY YIPaBICHHS C
nomonipto kirasuinu [ Tab] (True/False)

Tag Coaepxut J00YI0 HEOOXOAMMYIO JTOTOJHUTEIHHYIO
nHPOPMANUIO

Top JleBblii BEpXHUH yroJl, KoopauHara Y

Visible Buaumocts (True/False)

WhatsThisHelpID | Tlpussizka k COGCTBEHHOMY CIIPaBOYHOMY (haiiiry

Width Illupuna oObeKTa
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3HaueHHs OJHUX CBOWMCTB MOTYT OBITh NMPOM3BOJILHBIMHA M BBOASATCS C
KJIaBHATYypHI (Harmpumep, cBoiictBo Caption), 3HaUCHUSI IPYTHUX - GUKCUPOBAHBI
1 BBIOWpAIOTCA W3 CIHCKa 3HadeHWH, (Hampumep, True wmu False mms cBoii-
ctBa Visible), TpeTbr MOTYT yCcTaHaBIUBATHCSA U3 JOTOIHUATEIBHOTO JHAJIOTO-
BOTO OKHa (Hampumep, Font).

Jst OBICTPOTO N3MEHEHHS CBOMCTBA IOCTATOYHO ABAXKIBI IICIKHYTH Ha
ero mMmeHH. Eciam 3HaueHHMs CBOICTBA MOXKHO YCTAaHOBHTH C IIOMOILBIO
KJIaBHATyphl, TEKCT CBOWCTBA BbLAeNseTCs. Eciam 3Ha4eHUs! CBOMCTBA BHIOH-
paroTcsi U3 MHOXKecTBa (PMKCHPOBAHHBIX 3HAUYEHHH, TO O4YepenHOe 3HAYCHUE
BBIJICISIETCSI B CITUCKE CBOWCTB MJIM OTOOPA)KAaeTcsl B AUAJIOTOBOM OKHE YCTaHO-
BKHU 3Ha4YCHUsI CBOWCTBA.

[Tocne nBoWHOrO HIETYKa HA KHOIKE OTKPHIBAETCS OKHO Koja. B Bepx-
Hell 9acTh OKHa CJeBa PacHoJIOXKeHO mojie co cmuckoMm (Object), a crpasa -
(Procedure). Ux pacmonoxeHHe MOAYEPKHBACT, YTO KAXKI0€ COOBITHE BCEraa
CBS3aHO ¢ 0OBeKkTamMH. VIMs Tpolemypbl COCTaBJIsICTCS M3 MMEHH OOBEKTa U
HUMEHHU COOBITHS, Pa3/CJICHHBIX CHMBOJIOM IoguepkuBanus. [logoOHBIM 00pa-
30M OCYIIECTBISIETCS IOCTYI K CBOWCTBaM OOBEKTa, HO B KAUECTBE pa3/eiiTe-
JI5 CTABUTCS TOYKA!

Commandl.Caption = "Hello world"

Takum xe 06pa3oM MOIYYArOT JOCTYH U K METOaM:
Commandl .Move 120,250

3.1.4 KaraJsior 00beKTOB

[Moxyunts MHOPMALMIO O HEKOTOPOM OOBEKTE MOXKHO TaKXKe M3 KaTa-
jora oOBEKTOB, KOTOPBIH COZEPKHT CHHCOK Bcex o0bekToB Visual Basic,
CTPYNIHUPOBAHHBIN M0 KATErOpUsIM. DTH KaTErOpHH Ha3bIBAIOTCS OMOIHOTEKA-
MH OOBEKTOB.

Kartanor 00beKTOB MOXXHO OTKPBITH MPH MOMOIIM KHONKH Ha MaHEIH
HMHCTPYMEHTOB Wi kKomaHasl MeHo View \Object Browser. B Bepxuem moie
CITHCKA BBIOEPUTE HEOOXOIUMYIO OMOIHOTEKY THO0 0OBEKTHI U3 BCeX OMOIHO-
TeK (CTaHOApTHHIC 3JIEMEHTHI YIpaBieHUs coiepxut oubnmoreka VB (Visual
Basic Objects and Procedures)). B criucke Classes mepeduciicHbl BCe 00BEKThI
Visual Basic. ITocie Beibopa 00bekta B crincke Members of <Hwms kinacca™> BbI-
BOJSTCSI BCE OTHOCSIIMECS K HEMY CBOMCTBA U MeTonbl. IIpu 3TOM B HMKHEH
YacTH JTUaJOrOBOrO OKHA JaeTcsi KPaTKoe OIMCaHWE CBOMCTBA WIIM METOJa.
Haxas knaBumy [F1] 1160 KHOIIKY cOo 3HAKOM BONPOCA, MOKHO BBI3BATH CIIpa-
BOY-HYIO0 MH(OPMAIUIO ¢ TOAPOOHBIM MOSCHEHHEM KITIOYeBOTo cioBa. CBotlic-
TBO WJIM METOJ MOXXHO CKOIIMPOBATh B Oydep oOMeHa, a 3aTeM BCTABUTh B OKHE
KoJa.
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3.2 Ilopsiaok BHINMOJHEHHS] PAGOTHI

3.2.1 3aganus 1J151 BHINOJTHEHUS] padoThI
Bxirounts KOMIBIOTED.
3anycTuTh Ha BeITIONHEHKE porpammy «Visual Basic 6.0».
Ortkpeith poekT Standard.EXE.
IIpoBeputs paboty myHKTOB MeHI0: Paiin, [IpaBka, Bua, IIpoexT.
[IpoBeputs paboTy OTAENBHBIX KHONOK ITaHEJIM HHCTPYMEHTOB.
[IpoBeputs paboty okHa Project (Ilpoekr).
IIpoBeputs paboty okHa Properties (CBoiicTBa).
Paspa6otats npoekt Ha Visual Basic 6.0
[IpoBeputs padoty oxna «Ilman Gopmbl», U3MEHsS CBOWCTBA (HOPMBI
Top, Helght Left u Width.
10. IIpomeputh paboTy maHenmw »yeMeHTOB: Pasmectuth Ha (opme He-
CKOJIBKO 3JIEMEHTOB YIIPABJICHUSL.
11. HammcaTp mpocTeiimme Kobl 00paboTKH COOBITHIA

©CoOoNOORA~WNE

3.2.2 TlopsiaoK BHINOJIHEHUS

1. Ha craauu mpOCKTHPOBAaHUS MOMECTUTh Ha (POpPMY HEOOXOAMMEIC
JUIA BBINIOJIHCHUA 3aJaHUs 3JICMCHTBI YIPaBJICHUA. YcTaHOBUTH pa3JInIHbIC
rpaduuecKrue CBOMCTBA pa3jIMYHBIM 3JIEMEHTAM YIpaBlicHUs. Bce aIeMeHTHI
YyIipaBJICHUSA, KPOME HeO6XOI[I/IMI>IX, JUISL HaYdalia pa60TI>I, — HEBUJIUMBI.

2. BBecTu TEKCT B TEKCTOBOE OKHO (€CIIM 3TO IMPEIYyCMOTPEHO 3aja-
HUEM).

3. Tlpu Haxkatnu KHONIKK «Moan(UKanus» BBITOJIHUTD TEHCTBHS, COT-
JIACHO BapHAHTY 3a/[aHusl.

4. TlpemycMOTpeTh BBIXOJ M3 MPOEKTa C TMOMOIIBID MYHKTa MEHIO
W/WITH KHOTIKH Ha hopMe.

3.2.3 BapuanTsl 3a1anui

Bapuant Ne 1. IlepeHecTn TeKCT M3 TEKCTOBOIO OKHa Ha MeTky. Cre-
JIaTh HEBUIUMOW KHOMKY «Moauduxamusy u BUAUMONU KHOMKY «BbIXomy.
Cnenatb BUIUMOW METKY M HEBUJUMBIM TEKCTOBO€ OKHO. IIpumeuanwue: Hc-
NoJIb3yiiTe cBOMCTBA AneMeHTa ynpasieHus Visible, Text u Caption.

Bapuanr Ne 2. Cnenats HeBUANMOI KHOIIKY «Moaudukaius» 1 BUIH-
MbIMHU KHONKHU «Bvixon» u «Bet». Ilpu Haxaruu kHonku «L{BeT» M3MEHUTH
uBeT OHA M MEPEAHEro IUIaHa TEKCTOBOTO OKHA. [Ipumeuanwme: Mcmnonb3yiiTe
cBoifcTBa 31eMenTa ynpasieHus Visible, ForeColor u BackColor.

Bapuant Ne 3. IlepeHecTn TEKCT M3 TEKCTOBOIO OKHa Ha MeTKy. Cre-
JIaTh HEBUAUMOW KHOTKY «MoaubuKaivs» ¥ BHIAMBIME KHOIKU «BbIXom» u
«Bet». CnenaTh BUIUMOI METKY U HEBUAMMBIM TeKCTOBOE OKHO. [Ipu Haxa-
THH KHOTIKU «[[BeT» M3MeHnTh 1BeT (OoHA U MEepeaHero TuIaHa MeTKu. [Ipume-
yanue: Mcnonp3yiiTe cBoiicTBa 3nemMeHTa ympasieHus Visible, Text, Caption,
ForeColor u BackColor.
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Bapuant Ne 4. Caenath HeBUIUMOUN KHONKY «Moaudukanus» U BHIU-
MbIMH KHOTIKH «Bbixon» u «llepemenienue». [Ipu Haxxatun kaonku «llepeme-
IIEHNE» W3MEHHUTh PAcIIONIOXEHUE TEKCTOBOTO OkHa Ha (opme. IIpumedanue:
HWcnonp3yiiTe cBo¥icTBa 3neMeHTa ynpasieHnus Visible, Top u Left.

Bapuant Ne 5. IlepeHecTn TeKCT M3 TEKCTOBOTO OKHa Ha MeTKy. Cre-
JaTh HEBUANMOHN KHONKY «Moandukamus» U BUANMBIMH KHONKH «BbIxom» n
«Ilepememenue». Cnenath BUOAUMOW METKY M HEBHUIUMBIM TEKCTOBOE OKHO.
[Mpn Haxkatun kHonku «llepemMenieHNe» M3MEHHUTH PACHOJIOKEHHE METKH Ha
¢dopme. Ilpumeuanue: Vicrions3yiiTe cBoicTBa 3j1eMeHTa ynpasieHus Visible,
Text, Caption, Top u Left.

Bapuanr Ne 6. Cnenate HeBUANMOI KHOINKY «Moaudukanus» U BUIH-
MBIMH KHONIKH «Bbixom» n «Pasmepb». [Ipu Haxkatun kHonku «Pa3mepbi» us-
MEHHUTh pa3Mephl TEKCTOBOTO OkHAa M mpudTta. [Ipumedanme: Vcnomp3yiiTe
cBoiicTBa 3neMeHTa ynpasieHus Visible, Height, Width u FontSize.

7. IlepeHecTH TEKCT U3 TEKCTOBOTO OKHA Ha MeTKy. CaenaTh HeBHIUMOM
KHOTIKY «Moandukanus» 1 BUIUMBIMU KHOTIKH «Bexom» u «Pasmeps». Cae-
JaTh BUANMON METKY M HEBHANMBIM TEKCTOBOE OKHO. [IpyM HakaTWH KHOIIKH
«Pa3meps» M3MEHHUTH pa3Mepsl MeTKH U mpudra. [Ipumeyanue: Mcnonp3yiite
cBoiicTBa 3jeMenTa ympasieHus Visible, Text, Caption, Height, Width u
FontSize.

Bapuant Ne 8. Caenath HeBUIUMOMN KHONKY «Moaudukanus» U BUIU-
MOH KHONKY «Bbixom» u «/Ipukenue». 1lpu HaxkaTuu KHONKM «JIBHXKEHHE»
3anycTuTh Taiimep. Ilpu 06padoTke coObITHs Timer H3MEHUTh TOPU30HTAIBEHOE
nojioxxeHne okHa Ha 10 TBunoB. [IpekpaTuTh NBMKEHUE TEKCTOBOTO OKHA MPHU
JOCTHKEHUH TPaHUIIbl (OPMBI; OCTAHOBHUTH TaiiMep; CIeaTh BUIUMOM KHOIIKY
«Bpixon». Ilpumeuanue: Hcnonb3yiite cBoiicTBa 3J€MEHTa yNpaBIEHHs
Visible, Left. dns 3amycka Timer ucmonb3yiite cBoiictBa Enabled, Interval.
JA1st OCTaHOBKM JABMKEHHS IIPOBEPHTE COOTHOIICHHE MEK/TY TTOJIOKEHHUEM 00b-
exta (Left mmm Left + Width) Ha dopme (pasmep popmer 0 — cieBa m Width —
crpaBa).

Bapuanr Ne 9. Cnenare HeBUANMOIT KHOIIKY «Moaudukaius» 1 BUIH-
MOH KHONKY «Bbixom» u «/Ipukenue». Ilpu HaxaTuu KHONKM «JIBH>KEHHE»
3anycTuTh Taimep. [Ipu obpaborke coObiTusi Timer M3MEHUTh BEPTHKAILHOE
nojioxxeHue okHa Ha 10 TBunoB. [TpekpaTUTh JBIKEHHE TEKCTOBOTO OKHA MPHU
JOCTHYKEHHH TPaHUIIbl OPMBI; OCTAHOBUTH TaiiMep; CeIaTh BUIMMON KHOIIKY
«Boixon». Ilpumeuanmne: HMcnone3yiiTe CBONCTBa 3JIEMEHTA YIPAaBJICHUS
Visible, Top. dns 3anycka Timer ucmose3yiite cBoiictBa Enabled, Interval.
Jnst OCTaHOBKM JIBMDKEHHUSI IPOBEPHTE CO-OTHOLICHHE MEXIy IOJI0KEHHEM
oobekra (Top mim Top + Height) Ha dopme (pasmep ¢dopmer 0 — cBepx u
Height — caugy).

Bapuanr Ne 10. ITepeHecT TeKCT M3 TEKCTOBOIO OKHA Ha MeTKy. Cue-
JIaTh HEBUAUMOM KHOTKY «Moau(uKaius» U BUAUMBIMA KHONKH «BbIxom» u
«ITepexon». IIpu Haxkatun xkHOMKHU «Ilepexom» 3amyctuth Talimep. IIpu obpa-
6otke cobbrTnsa Timer gepe3 500 Mc renaTh MOOYEpETHO BHANMBIMH METKY U
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TeKCTOBOE OKHO. [Ipumeuanue: Vcnonb3yiiTe CBOMCTBA 3€MEHTa yNpaBICHUS
Visible, Text, Caption. Jlns 3amycka Timer ucnons3yiite cBoiictBa Enabled,
Interval.

BapmanT Ne 11. [lepeHecTH TEKCT U3 TEKCTOBOTO OKHAa Ha METKY, a CO-
nepxuMoe MeTku (cBoiictBo Caption) HamedaTath Ha Gopme. CrenaTh HEBH-
IuMoi KHOTIKY «Moaudukanws» 1 BUANMONW KHONKY «Bbrxomy». Crnenats BU-
OUMOI METKY W HEeBHIWMBIM TEKCTOBOE OKHO. VI3MEHUWTH IBeTa OOBEKTOB Ha
¢dopme. Ilpumeuanue: Vicrons3yiliTe cBOWCTBa 3j1eMeHTa ynpasieHus Visible,
Text, Caption, ForeColor u BackColor.

Bapuant Ne 12. Cnenath HEBUAMMOW KHONKY «Moaupukamus» u BU-
nuMbIMEu KHOTIKH «Bwixoa» u «lIBer». Ilpu Haxartuu kHOmku «L[BeT» m3me-
HUTH IBET ()OHA U MEPEHErO IUIaHa TEKCTOBOTO OKHA U ()OPMBI, MPUYECM I[BET
OJIHOTO W3 HUX JOJDKEH OBITh HETaTUBHBIM II0 OTHOLICHHUIO K npyromy. [Ipume-
yaane: Vcmonp3yiiTe cBoiicTBa 3r1eMeHTa yrpasieHus Visible, ForeColor u
BackColor. Ilpu Ha3HaYeHHWH IBeTa HCIONB3YHTEe (DYHKIMIO BBHIOOpa IBETa
RGB(Red, Green, Blue), rne Red, Green, Blue — nensie u3 auamazona 0 — 255.
HeraTuBHbIi 1BET moiy4aeTcs, €CIIM KO BCEM I[BETaM MPHUMEHHUTH OTIEPALIUIO:
HEeTaTUBHBIHN nBeT = 255 — mpsMoii 1BeT.

Bapuant Ne 13. [lepeHecTH TEKCT M3 TEKCTOBOTO OKHa Ha MeTky. Cre-
JIaTh HEBUAMMOW KHOTKY «Moaupukaius» 1 BUIAMBIMH KHOMIKU «BbIxom» u
«Iet». CnenaTh BUIUMON METKY M HEBUAMMBIM TEKCTOBOE OKHO. [Ipu Haxa-
TUU KHONIKU «1[BeT» M3MEHHUTH BET (JOHA ¥ MEPETHETO MIaHA METKH U TEKCTO-
BOTO OKHA, MIPUYEM I[BET OJHOTO U3 HHUX JO/DKCH OBITh HETATUBHBIM IO OTHO-
meHuo K apyromy. [lpumedanue: Vcnons3yiiTe cBOWCTBA dJIeMEHTa YIIpaBiie-
Hus Visible, Text, Caption, ForeColor u BackColor. [Ipn HazHaueHun mpera
ucnone3yiTe ¢yHknmio BeIOOpa 1Bera RGB(Red, Green, Blue), rme Red,
Green, Blue — nensie u3 aunamazona 0 — 255. HeraTHBHBIN [BET MOJTy4YaeTcs,
€CITM KO BCEM IIBETaM MPHUMEHUTH OIEPAIlHI0: HETATHBHBIA IBET = 255 — mps-
MO IIBET.

Bapuant Ne 14. Cnmenate HEBUAMMOW KHONKY «MoauduKamusy M BU-
JuMbIMU KHONKU «Bbixon» u «Ilepememenuey. Ilpu Haxarun xkHonku «llepe-
MeEIIeHNEe» U3MEHUTh PacIojOKeHHe TEKCTOBOrO OKHA Ha (opme, a Takke u3-
MEHHUTh [BET ()OHA U TEPEIHEro IUIaHa METKH U TEKCTOBOIO OKHA, MpUYEM
[BET OJHOTO M3 HHUX JOJDKEH ObITh HETATHBHBIM IO OTHOIICHHIO K JPYromy.
IMpumeuanue: Mcmonp3yiiTe CBOWCTBA 3jeMeHTa yrpasieHus Visible, Top u
Left, ForeColor u BackColor. [Ipu Ha3HaueHNH I[BETa UCTIONB3YHTE (HYHKIUIO
BeIOOpa 1Beta RGB(Red, Green, Blue), rne Red, Green, Blue — niensie u3 nuna-
nazoHa 0 — 255. HeraTUBHBINA LBET MOJIy4aeTCsl, €CJIM KO BCEM I[BETaM IMpHUMe-
HUTbH ONEPaLMIO: HETaTUBHBIHN LBET = 255 — NpsMOH 1BET.

Bapuanr Ne 15. IlepeHecT TeKCT M3 TEKCTOBOTO OKHa Ha MeTkKy. Cre-
JIaTh HEBUAUMOW KHOTKY «Moaupukanus» ¥ BUIAMBIMH KHOIIKH «BbIxom» u
«[lepemerienue». Caenarb BUIAMONH METKY M HEBHIUMBIM TEKCTOBOE OKHO.
Ilpu Haxkatuu kHONKHU «IlepemereHre» M3MEHUTHh PACIIOIOKEHHE METKH Ha
(dbopme, a TakKke U3MEHHUTH LIBET (JOHA U MEPETHETO MIaHa METKU U TEKCTOBOTO
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OKHa, MPUYEM I[BET OJHOTO M3 HUX JOJDKEH OBITh HETATHBHBIM 110 OTHOIICHUIO
Kk gapyromy. Ilpumeuanume: Hcmonp3yiTe CBONMCTBA 3JEMEHTa YIpaBICHUS
Visible, Text, Caption, Top u Left, ForeColor u BackColor. [Ipu HazHaueHnn
IBeTa Hcnoip3yiTe GyHkuio Beioopa nBeta RGB(Red, Green, Blue), rae Red,
Green, Blue — mensie u3 muanazona 0 — 255. HeraTuBHBIN 1BET MmoydaeTcs,
€CJIM KO BCEM LIBETaM NPUMEHUTH OINEPALMIO: HEraTUBHBIA LBET = 255 — mps-
MOM IIBET.

3.2.4 Conepxanne oTuera

B oTtuere 10JKHBI OBITH PECTABIICHBIL:

1. Ilens paGoTHI.

2. 3ajaHue JuIsl BHIIOJHEHUS pabOTHI.

3. Anroput™ paboTHI IIEPBOTO IPOEKTA.

4. PHCYHOK pa3paboTaHHOH ()OPMBI C SJIEMEHTaMH YIPaBIICHHS.
5. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHL.

3.3 KoHTpoJibHbIE BONIPOCHI

1. Onucarp OTIMYME KOMIUIISITOPA OT UHTEPIIPETATOPA.

2. JlaTp omucaHKe Ha3HAUYEHHS TJIABHOTO MEHIO, NaHeJIeld HHCTPYMEHTOB
U 3JIEMEHTOB, OKOH ()OPMBI, CBOWCTB U ITPOEKTA, & TAKXKE KaTajsora o0bEKTOB.

3. Jlatb onucaHue Ha3HaYCHHUE OKHA KOJIOB

4. Yto Takoe COOBITHITHO-ypaBisieMoe MporpaMMupoBanue?

5. Jlats onpezienicHre 0ObeKTaM, ¢ KOTOphiMU paboTaeT Visual Basic.

6. B ueM cocToHT OTIIMYHE MEXAY CBOMCTBaMH, COOBITHSIMH M METO/a-
Mu o0bekToB Visual Basic?

7. Jlns gero npegHa3HAYCHEI 3JIEMEHTHI yripaBineHus Visual Basic?

8. IlepeunciuTe OCHOBHBIE CBOWCTBA OOBEKTOB, ONPEACISIONINEC HX
pa3Mepel, OJOXKECHHUE, [[BETA.

9. B ueMm coctouT oTimuune cBoiictB Name u Caption?

10. B uem cocrout otinnure cBoiictB Enabled u Visible?
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