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1.0cHOBBI AJITOPUTMHU3AIUH U TPOrPAMMUPOBAHUS

IIporpaMmma — 53TO J€TalbHOE M 3aKOHYCHHOE OIHMCAHME alIrOpuTMa CpEACTBAMHU S3bIKA
IIpOrpaMMUpoBaHusd. lMcnonHuTeneM nporpaMmsl SBISETCS KOMIBIOTEpP. /[l BBINOJIHEHUS
KOMIIBIOTEPOM ~ IIporpaMMma  JOJDKHAa  ObIThb  IIPEJCTaBICHa B MAlIMHHOM  KOJE  —
IIOCJIEIOBATEILHOCTH YHUCEJN, MOHMMAEeMBbIX IpoueccopoM. Hammcars nporpamMmy B MAallMHHBIX
KOJaX BPYYHYIO JOCTAaTOYHO CIOKHO. [105TOMy CeromHs npakTUUECKH BCE IIPOrPAMMBI CO3IAKOTCS
C IOMOIUBIO A3BIKOB IPOrpaMMHUPOBAHUA, KOTOpbIE II0 CBOMM CHHTAaKCHCY U CEMAHTHKE
OpUOIMKEHBI K  €CTECTBEHHOMY YEJIOBEYECKOMY  SA3BIKY. OTO CHMXKAET TPYIAOEMKOCTb
nporpamMMmupoBanus. OJHAaKo, TEKCT IPOrpaMMbl, 3alMCAHHBII C IIOMOIIbIO  S3bIKA
IPOrPaMMHUPOBAHUS, JODKEH OBITh MPEoOpa30BaH B MALIMHHBIN KOJA. DTa onepanus BHIIOIHICTCS

aBTOMATHYECKH C ITIOMOIIBIO CIIEIHAIbLHOM CJ'Iy>K€6HOﬁ IMporpamMmal, Ha3bIBacMoOM TPAHCIATOPOM.

TpaHCJISITOpBI ACIIATCA Ha ABa TUIIA: HHTEPHPETATOPLI U KOMIIMJISAATOPLI.

WuTepnperatop NepeBOAUT B MANIMHHBIA KOJ ¥ BBIMOJHSIET OYEPETHON oreparop (KOMaHTy)
nporpaMMebl. Eciiu koMaH1a MOBTOPSETCS, TO MHTEPIIPETATOP PACCMATPUBAET €€ KaK BCTPEUCHHYIO

BIIEPBBHIE.

KOMHI/IHHTOp MEpEeBOJAUT B MaIllMHHBIN KOJ I/ICXOI[HHﬁ TCKCT IIpOorpaMmbl LECIUKOM. HOBTOMy
AOCTOMHCTBO KOMIIUMJIATOPOB — 6BICTpOﬂeﬁCTBHe U AaBTOHOMHOCTBb IIOJYHYAaCMbIX IIPpOTpaMM.
I[OCTOI/IHCTBO HHTCPNPETATOPOB — UX KOMIIAKTHOCTHb, BO3SMOXHOCTb OCTaAaHOBUTL B JIF000If MOMEHT
BBIITOJTHCHHE ITPOrpaMMBbI, BBITIIOJITHUTE PA3JIMYHBIC npeo6pazoBaHH${ JaHHBIX U IIPOJOJIKUTH pa60Ty

POTrpaMMBl.

[Ipumepamu ciykeOHBIX MporpaMM — HHTeprpeTaTopoB sBisitoTcs GW Basic, Jloro, mkoabHbIM
QITOPUTMHUYECKHUI SI3bIK, MHOTHE SI3bIKM TporpaMMupoBaHus 0a3 maHHbIX. Kommumstopamu

spisirotces Turbo Pascal, C++, Delphi.

CpencTtBa co31aHusi IporpaMm

B O6IJ_ICM cjrydac i CO3JaHus MporpaMm HY>KHO UMCTh CJICAYHOIIUC KOMITIOHCHTBI

e TEKCTOBBII peakTop — AJisi Habopa NCXOJHOTO TEKCTa IPOrpPaMMBl;
e  KOMITWJIATOP — JJIs IEPEBO/IA TEKCTAa MPOrpaMMbl B MAIIMHHBIN KOJ;

* PCOaKTOp CBsA3EM — I C60pKI/I HCCKOJIBKUX OTKOMIIMJIMPOBAHHBIX MOI[y.IIGﬁ B OJHY

porpamMmmy;



e OuOMMOTEKM PYHKITUI — IS MOJKIIIOUCHUS CTAaHIAPTHBIX (PYHKIIHH K TIPOrpaMMe.

COBpeMeHHBIe CUCTEMBI IIpOIrpaMMHUPOBAaHUA BKIIOYAKOT B cebs Bce YKa3aHHbIC KOMIIOHCHTBI U

HAa3bIBAKOTCA HHTCI'PUPOBAHHBIMUA CUCTCMaAMMU.

VcXomHBIi TEKCT MPOrpaMMbl MOXKHO MOJTYYUTh 0€3 3alKCH €ro BPYYHYIO B TEKCTOBOM PEIAKTOPE.
Cy1iecTByIOT cUCTEMBbI BU3yaibHOTO mporpammupoBanuss — RAD-cpenst (Rapid Application
Development), koTopsie, HE HCKIIOYash BO3MOKHOCTH 3allMCH MPOrPaMMbl BPYUHYIO, MO3BOJISIOT
CO3/1aBaTh TEKCT MPOTrPaMMbl aBTOMAaTHUYECKH, ITyTEM MAHUITYJISIUA CO CTAaHIAPTHBIMU 3JIEMEHTAMH
ynpasieHusi, BkiIoueHHbIMM B RAD-cpeny. Ilostomy s RAD-cpensl  nossitue

«IpOorpaMMHpOBAHHUE» YACTO 3aMCHAIOT IIOHATUEM «IIPOCKTHUPOBAHUC)).

o criocoOy pa3zpaboTKu IporpaMm MOXHO BBLIEIUTS JIBa I1OAX0/1a:

e TMpOLEAYPpHOE MNPOrpaMMHPOBAHHE — 3TO NPOTPAMMHUPOBAHHE, TMPH KOTOPOM
BBIITIOJIHCHHUEC KOMAH]/ IMPOrpaMMbl OMPCACIACTCA HUX IMOCICAOBATCIBbHOCTHIO, KOMaHIaMH
nepexo/1a, IUKJIa UM OOPalICHUSIME K TIPOIICTypaM;

e 00BEKTHO-OPHEHTHPOBAHHOE NMPOrPAMMHPOBAHNE — IIPOTPAMMHUPOBAHUE, NPH KOTOPOM
(hopMHUPYIOTCS IPOTPAMMHBIE OOBEKTHI, UMEIOIIIE HA0Op CBOWMCTB, 00Jadarone HaOOpoOM
METOAOB U CIIOCOOHBIE pc€arupoBaTb Ha CO6I>ITI/I$I, BO3HUKAKOIIUE KAaK BO BHEIITHEN cpeae,
TaK ¥ B CaMOM OOBEKTE (Ha)KaThe MBIIIH, CpadaThIBAHUE TaliMepa, MPEBbIIICHUE YHCIOBOM
TpaHulbl U T.A.). TakuMm 00pa3oM, BBHIMOJHEHUE TOW WJIM WHOM YacTH MPOTPaMMBbI 3aBUCUT

OT COOBITHI B IPOrpaMMHOMN CHCTEME.

OObekTHO-OpueHTHpOBaHHOe TporpammupoBanue (OOIl) He wuckimO4aeT, a OXBaThIBaET

TEXHOJIOTHIO IIPOLEAYPHOIO IPOrPaMMHUPOBAHUS.
1.1 OcHoBHBIE CHCTEMBI IPOTPAMMHPOBAHUSA

N3 yHuBepCaAIbHBIX S3BIKOB MTPOTpaMMUPOBaHUs HanboJiee MOMysipHbI cieayromme: Basic; Pascal;

C++; Java.

s s3pika Basic cymiecTByeT MHOTO BEpCHid, peali30BaHHBIX W KaK HHTEPIPETATOPHI U Kak
kommmiaTopel. B Poccum Basic TpaaunmoHHO HCMONB3yeTCss B Kypce HWH(POPMATHUKH CpeIHEH
mkonel. Cpema BU3yanbHOTO mporpammupoBanus Microsoft Visual Basic wucmonbs3zyercss Kak

nporpamMMHas mojjiepxka npuioxenuit MS Office.



S3pik Pascal sABnsieTcd KOMNMIMpPYEMBIM M IIMPOKO MCIOJB3YETCS Kak cpega il O0ydeHus
nporpamMmmupoBanuio B BY3ax. RAD-cpenoii, Haciaenyrome ero OCHOBHBIE CBOICTBA, SIBJISAETCS

cpena Borland Delphi.

s s3pika C++ RAD-cpenoit siBisiercss Borland C++ Builder. DToT KoMnumIupyeMslid Si3bIK 4acTo
UCTOJB3YeTCsl U1 pa3pabOTKU MPOrPaMMHBIX HPUIIOKEHHUH, B KOTOPBIX HEOOXOAMMO 00ECICUUTh

6BICTpOHCﬁCTBHe H SKOHOMUYHOCTD IIPOrpaMMBblI.

S3pIk Java — HMHTEPIPETUPYEMBINA SI3BIK — TIO3BOJISET CO37aBaTh IUIAT(HOPMHO-HE3aBUCHUMBIC
MPOrpaMMHBIC MOJYJIH, CIHOCOOHBIE pabdoTaTh B KOMIBIOTEPHBIX CETSIX C PasIuIHBIMU

onepanroHHbIMU cucteMaMu. RAD-cpenoit s Hero sisiercss Symantec Cafe.

1.2 OcHOBHBIE 3TANBI Pa3BUTHUSA A3BIKOB IIPOrpaMMHPOBaAHUSA

SI3bIKK TPOrpaMMUPOBAHUS Pa3BUBAIKUCH OJJHOBpeMeHHO ¢ pa3BuTreM OBM. C nHauana 50-x rofoB
3TO OBUTM HU3KOYPOBHEBBIC S3BIKHM (MAIIMHHBIC M accemOiuepsl). B 1956 romy mosBHICS SI3BIK
Q®optpan, a B 1960 — Anron-60. DTO s3BIKM KOMIOWJIMPYIOIIETO THIIA, CYIIECTBEHHO
YMEHBUIMBIINE TPYJOEMKOCTh MPOrPaMMHUPOBAHUS. SI3bIKM OPHUEHTHPOBAHBI HA BBIOJHEHHE
MaTEeMaTHYECKUX BBIUUCICHUNA. B panmpHeinieM BO3HUKIO OONBIIOE KOJIMYECTBO Pa3IHMYHBIX
S3BIKOB, TMPETEHIOBAaBIIMX Ha yHHBepcanbHOCTh (PL/1) mnm nns pemieHuss KOHKPETHBIX 3ajad
(COBOL — nns aenobix 3amay, JIOT'O — mns oOyuenwust, [Iposor — is pa3pabOTKH CHCTEM
uckycctBeHHoro uHTteiiekta). C cepeaunbl 60-x 1o Hawana 80-x pa3paOoTaHbl U HOJYYHIIH

pacripoctpaHeHue s3biku Pascal, Basic, Cu, Ana u npyrue.

[IpyHIMNHATBPHO HOBBIM ASTalOM B Pa3BUTHUU SI3BIKOB MPOTPAMMMPOBAHUS CTAJIO IOSBICHHE
metoaonorun Henpouenypaoro (OOII) nporpammupoBanus (cM. Bbiiie). OCHOBHBIE JOCTOMHCTBA
OOIl — OsicTpoTa pa3paboTKU HHTEpdeiica NPOrpaMMHOIO TNPHIOKEHUS, BO3MOXKHOCTb

HaCJIEJOBaHMs CBOMCTB IPOrPaMMHBIX OOBEKTOB.

OcHoOBBI AITroOpuTMHU3 AN

AJIFOpl/ITM — OTO MIpeANHCAaHHUEC HCKOTOPOMY HMCIOJHHUTEII0 BBIIIOJTHUTH KOHCYHYIO

ITOCJIEI0BATEIBbHOCTh AEVCTBUM, IPUBOIAILYIO0 K HEKOTOPOMY PE3YJIBTATY.

B nporpamMMupoBaHMM ~ aJrOpUTM  SBISETCS  (yHIAMEHTOM MpOrpamMMbl, a OCHOBHBIM
HCIIOJIHUTe1eM — KoMIbloTep. Ha ctaguu TecTupoBaHus alroputMa MCHOJHUTEIEM MOXKET ObITh

cam MporpamMMHCT.
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ANroput™M MOXET OBITh 3alMCaH C IOMOILBIO OJOK-CXeMbl, TEKCTOBBIM IPEANUCAHUEM, C
MOMOIIIBI0 PUCYHKOB, TaOJIMYHO WJIM Ha CHEIMAIbHOM alIrOpUTMHUYECKOM s3bike. Hambonee
MOMYJSIpHBI  OJIOK-CXeMbl M mpennucanus. llpemmymiectBo OJOK-CXeM — B HarisAHOCTH

aJiropuTma.
OCHOBHBIMH CBOMCTBaMU AJIropuTMa SABJIAOTCA:

e JMUCKPETHOCTDb — IIPCACTABJICHUC aJIr'OPUTMa B BUJIC ITOCIIECA0OBATCIIbHOCTH 1IaroB,
e MAacCCOBOCTb — MNPUMCHUMOCTD aJITOPUTMa K HCKOTOPOMY MHOKCCTBY UCXOAHBIX JAHHBIX;

e ONpeleIeHHOCTh — 32 KOHEYHOE YHCIIO IIaroB JHOO JOJDKEH OBITH MOJYYeH pe3ylbTar,

00 J0Ka3aHO €ro OTCYTCTBUCE;

e OAHO3HAYHOCTHb — IIPpH IOBTOPHOM INPHUMCHCHHHU aJIl'OPUTMA K TEM XKE€ NCXOJHBIM ITaHHBIM

JIOJKEH OBITh MOJIyYE€H TOT K€ Pe3yJIbTaT.

13 MNEPCUUCIICHHBIX CBOMCTB JIMIIIb JAUCKPETHOCTD SABJISAACTCA 00s13aTeIbHBIM CBOMCTBOM aJiropuTma.
MoxHOo INpUBECTH IPHUMEPBI, KOI'/ITa HCBLIIIOJHCHUC CBOMCTB MaCCOBOCTH, OIIPCACICHHOCTH H

OJTHO3HAYHOCTH HE TTO3BOJISIET TOBOPUTH 00 OTCYTCTBHHU JITOPUTMA.

{: - HAYAJIO WM KOH EL] )T OpHTMA,
l:l - BeHCTEHE HIH CEepHA HeHCTEHH,
Q - BETEJIEHHE,
) Puc. 1. Tvmoerie Gnoxi
- 3ar0JI0B 0K LHKIIA,
E - BEOJ/EEIBO ] JAHHELS,

- BOTOMOTAT EEHEL AN OPHTM

Jlis n300pakeHust alropuTMOB OYyZEeM HCIOJIb30BaTh OJOK-CXEMbI, (POpPMUPYEMbIE U3 THIOBBIX

0JI0KOB, TIOKa3aHHBIX Ha puc. 1.

B Teopum anroputmMoB J0Ka3aHO, 4TO JIFOOOH, CKOJb YrOAHO CJOXHBIM aJrOpUTM MOXKET OBbITh
COCTABJICH M3 TPEX OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYpP: JIMHEHHOW, BETBJICHUS W LUKIIA,

MMOKa3aHHBIX, COOTBETCTBEHHO HA puc. 2, 3, 4.



Puc.3. Berruexue Puc.4. L
Puc 2. JIuHelHad cTpyKTYRA

JluneliHast CTPYKTypa TpEAINoJaraeT IOCIeI0BaTeIbHOE BBHIMOJIHEHUE JACUCTBUH, 0e3 ux
IIOBTOPEHHUS] WM NPOMYCKAa HEKOTOPBIX AeUCTBUN. OOBIYHO MPOTrpaMMUCTBI CTPEMATCA K TOMY,

YTOOBI AITOPUTM UMEIl TUHEHHYIO CTPYKTYPY.

CrpykTypa "BeTBieHHE" TMpearnosaraeT BBIIOTHEHUE OMHOW W3 JABYX TpPYII JCUCTBUN B
3aBUCHMOCTH OT BBIIIOJIHEHHUsI ycioBHsl B Oioke BerBiaeHus. Ha puc. 3 3Hakom "+" mokaszaHo

BBIIIOJIHCHHUE YCJIOBUS, a 3HAKOM e€ro HeBbINoJNHeHHEe. YacTto HCIIOJIB3YCTCA HCIIOJIHAA

KOMaHJa BC€TBJICHUA, KOIrJa OJHWH U3 0J10KOB HeﬁCTBHH OTCYTCTBYCT.

Crpykrypa "uukin" uMeer HeckoJibko pasHoBHuiHOcTed. Ha puc. 4 mokasan nmkin tuna "moka" c
npeayciaoBueM. J{elCTBHS BHYTPH STOTO IMKJIA TIOBTOPSIOTCS ITOKA BBIOJHACTCS YCIOBUE B OJIOKE
BETBJICHHUS, PUYEM CHAYasa MPOBEPSETCS YCIOBHE, a 3aT€M BBINOJIHACTCS JieiicTBUEe. JlocTaTouHO

4acTO UCIOJIb3YIOTCS IpYrye TUIIbI LIMKIIA, TOKa3aHHbIE Ha puc. 5 u 6.

+

Puc.5. Huxn "moxa" ¢ mocTyCmoBMen Pucé. exn "gmua"

B nukie ¢ moctyciaoBueM MpoBepKa YCIOBHS BBIXOJA M3 IMKJIA BBIOJIHAETCS MOCIE OYEPETHOTO
nevictBus. Hukn "mng" ssnsercs Moaudukanued nukiaa "moka" AN CUTYyalluH, KOTJa 3apaHee
M3BECTHO KOJIMYECTBO MOBTOPEHUH HEKOTOPBIX AeWcTBUHM. 3amuch B OJIOKE 3arojioBKa LUKJIA Ha
puc.6 TMOKa3bIBaeT MpPUMEp OIMCAaHUS 3arojioBKa IUKJIA, B KOTOPOM JIEHCTBUS MOBTOPSIOTCS
CTOJIBKO pa3, CKOJIBKO LIENbIX 3HAYEHUH NMPHOOpeTaeT mapamerp LUKIA 1 OT CBOEr0 HAyaJbHOIO

3HaueHus 1 J10 KoHeuHoro N ¢ 1maromM 1. OOBIYHO mIAr HE YKa3bIBaACTCA, CCJIN OH PAaBCH 1.

B sa3p1Kax IporpaMMHUpPOBaHHA UMCIOTCA KOMaH/bl, pCAIIN3YIOIIHE IMOKA3aHHBIC BhIIIC CTPYKTYPHI.



[Ipu pa3paboTke OJOK-CXEMBI JOMYCKAeTCs JenaTh JIIOObIE 3alUCH BHYTPH OJIOKOB, OJHAKO JTH

3alMMCHU OOJDKHBI COACPKATh JOCTATOYHO I/IHq)OpMaI_II/II/I JJI BBIITOJIHCHUS OUCPCAHBIX HeﬁCTBHﬁ.

Mpumep 1

Pazpaborate Os0K-cxemy anroputma EBkimaa, ompenenstoniero HauOOJIbIINN OOIIUNA IETUTENb

(HOJH) nByx HatypaibHBIX 4ricel A u B.

B ocHoBe anroputma EBKiINIa JIEKUAT IPABUIIO:

HOJI(A,B)= HOJI(min(A,B), |A-BJ),

rne HO/I(A,B) — HaubGonbmnii oOmmii AeTUTeNb IByX HaTypalIbHbIX uncen A u B.

OcHOBHOW ujaeed peLIeHUs 3ajjaud SBJISIETCS MHOTOKpPAaTHOE IPUMEHEHHE YKa3aHHOI'O BBILIE
IpaBUiIa, 0CIe KOTOPOTo OOJIbIIee U3 YHCEN OUepeHON aphl yMeHbIaeTcs. Perenue nomydeHo,
KOI'JIa YHUCJIa OKAa3bIBAIOTCS PaBHbI ApYr Apyry. lIocKoibKy KOJIMYECTBO MOBTOPEHUN 3apaHee

HCU3BCCTHO, B aJITOPUTMCE CIICAYCT IIPUMCHUTD LTMKJI "moka" ¢ enyciaoBueM (puc. 7).
3

Puc?. ArromutM EEromina

1.3 MeTonunka pa3paGoTKu aJIrOPUTMOB

Pa3pa60TKe aJiropyutMa npeAMCCTBYIOT TaKUC OJTallbl, KakK d)opManmaum[ n_ MOICIUPOBAHUEC

3amaun. Dopmanu3anusi MpeArnoiaraeT 3aMeHy CJIOBECHOM (OPMYIHPOBKM pellaeMoil 3ajauu

KpaTKuMH CHMBOJIbHBIMU 0603Ha‘-leHI/I${MI/I, OIU3KUMU K 0003HaYEHUAM B SI3BIKaxX
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MPOrpaMMHUPOBAaHUS WM K MareMatudeckuM. MopaeaumpoBaHue 3a7aud SBISETCS BaKHEHIINM
3TaroM, IENBI0 KOTOPOTO SBISIETCS MOUCK O0IIeH KoHIenuu pemeHus. OObIYHO MOJICTUPOBAHUE
BBITIOJIHSIETCSL TYTEM BBIIBMKEHHS THUIOTE3 pEIICHUS 3a/Jaud W HMX [POBEPKE JIHOOBIM
paloHaIbHBIM CcOCOOOM (IPUKUAOYHBIE pacueThl, (U3NYECKOE MOJACIUPOBAHUE U T.I.).
PesynbraroM Kaxkaoil mpoBepKH sBIAETCA JUOO MPHUHATHE THIOTE3bl, JUOO OTKa3 OT Hee U

pa3paboTKka HOBOH.
I[Tpu pa3paboTKe aIropuTMa UCIOJB3YIOT CIACTYIONIME OCHOBHBIC TPHHITHIIBL.

1. IlpuHUOMI MO3TANHOH JeTAJM3ALMH AJITOpPUTMA (Ipyroe Ha3BaHUE — '"TIPOEKTUPOBAHUE
CBepXy-BHM3"). DTOT NPUHLMII IpPEANoaraeT NepBOHAYAIbHYIO pa3paboTKy ajaroputMma B
BUJIE YKPYIHEHHBIX OJIOKOB (pa3OueHue 3afayd Ha NOJ33Jaud) M HMX IOCTENEHHYIO
JETAIN3ALIHIO.

2. Ilpunmun "OT TJAaBHOr0 K BTOPOCTENeHHOMY', TMpeAnoaraouii CcocTaBICHHE
aropuT™Ma, HayMHas C T[JIaBHOM KOHCTpykumu. Ilpm 3ToM, dacTo, MNpUXOIUTCA
"noctpauBarh" aIrOPUTM B OOPATHYIO CTOPOHY, HAallpUMEp, OT CEPEANHBI K HaJaly.

3. IlpuHIMN CTPYKTYPHUPOBAHMSA, T.€. UCIIOJIb30BAaHUS TOJIBKO THUIOBBIX AJITOPUTMUYECKUX
CTPYKTYp IpH IOCTPOEHUH ainroputma. HeTHUmoBoil cTpykTypol cuMTaercs, Hampumep,
LUKJIMYecKasi KOHCTPYKIIHS, COiep Kallasi B TEJIE HUKJIIA JONOJHUTENbHBIE BHIXO/IbI U3 LIUKJIA.
B nporpamMmupoBaHUM HETUIIOBBIE CTPYKTYPBI MOSIBIISIOTCS B PE3YJIbTATE 3710YNOTPEOICHUS
KomaHJi0i Oe3ycinoBHoro mepexona (GoTo). Ilpu sTom mporpamMma Xyxe 4YHTaeTcsl U

TPYAHEC OTIAKKUBACTCA.

I'oBopst 0 GiOK-cXeMax, Kak O CPeACTBE 3alUCH aJlTOPUTMa, MOXKHO J1aTh €Ile OJUH COBET 10 MX
pa3paboTke. PexkomeHnmyercss Tmociie BHECEHUS WCHpPaBICHUA B  OJIOK-CXEMYy aKKypaTHO
[IEPEPUCOBBIBATh €€ C YYETOM O3TUX HCHpaBICHU. AKKYpaTHOCTb 3allUCU €CTh aKKypaTHOCTh
MBICJIM IIPOTPaMMUCTA. AKKYpPaTHO 3allMCAHHBIA M JETAIM30BAHHBIN AJITOPUTM YIPOLIAET €ro

MIPOrpaMMHUPOBAHUE U OTIAJIKY.

1.4 OcHoOBHBIE TaNbl KOMIIBIOTEPHOTO PECIICHUSA 3aa1

O6001MM paccCMOTPEHHBIE BBILIE MPUMEPHI U MPUHIUIIBI Pa3paOOTKH aJrOpPUTMOB U MPOTPaMM H

BBLACIIMM TJIABHBIC 3TAllbl MCTOAWKHU ITPOTrpaMMHUPOBAHUA 3a1a4.

1. TlocranoBka 3amauu. OCHOBHOe TpeOOBaHHME K TMOCTAHOBKE 3a/la4d — JIOCTATOYHOE
KOJIMYECTBO WH(pOpPMALUU Juis pelieHus 3agadd. OueHb 4YacToO TIOCTAHOBKA 3a/lauu

BBIITIOJIHACTCA HE HPOTrpaMMHUCTOM, a4 HEKOTOPLIM 3aKa3uuKoM. HpOI‘paMMI/ICT SABIIACTCA
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HcnonauTenem 3aka3za. Ot Hero TpedyeTcs T0OMThCS OT 3aKa3urKa MOTHOW HHGOPMAIIHH O

peliaeMoi 3aaade.

MoaenupoBanue u popmanuzanus 3aaa4un. Llenu sToro stana yxe 00Cy 1aauCh BBIIIE B
paszene METOOUKU pa3paboTku ainroputMa. [Ipm MoaenupoBaHHM Ba)XHO HMETh OIBIT
MIPOrpaMMHUPOBAHUS, 3HATh BO3MOXKHOCTHM KOMIIBIOTEpA U SI3bIKa IMPOTrPaMMHUPOBAHUS U
BBIIBUTATh THIOTE3BI C Y4ETOM 3THUX Bo3MoOxKHOcTed. K paspaboTke anroputma ciemyer

MMPpUCTYIIATh TOJIBKO IIOCJIC IIPUHATHUSA THUIIOTE3bI peiCHusd 3aga4u.

I[ToMmumMo waew pelieHUs 3aaadd, pe3yJbTaTaMH dTOTO dTama JIOJDKHBI  OBITh
dbopManu3oBaHHas TOCTAHOBKA 3aJa4yd TUIA "MaHO-HAWTH" W JOCTATOYHOE KOJIMYECTBO
KOHTPOJIBHBIX TPUMEPOB I TOCIEAYIOIIET0 TeCTUpOBaHUs mporpamMmbl. K kareropun
"JlaHO:" OOBIYHO OTHOCATCSA JIaHHBIE, BBOJAMMBIC B Hadaje pPabOThI NPOrpaMMbl U
oOecrieunBaroIIMe MaccoBocTh anroputma. K kareropum "Haiitm:" OTHOCATCS IaHHBIC,

MOJTy4aeMble B pe3ysbTaTe paboThl MPOTPaMMBI.

PaspaboTka aaropurma. DTOT 3Tam NPEACTaBIsSET COOOM peanu3aluio WIeH PEIICHUS

3aJa4uu (CM. MCTOJUKY Da3Da6OTKI/I aJ'IFODI/ITMa).

TecTupoBanue aaropurTma. OTal MpeanojaraeT MPOBEPKY aJIrOpPUTMa BPYUHYIO C
HCIOJIb30BAHUEM IOJIMOTOBJIEHHBIX PaHEE KOHTPOJIbHBIX MPUMEPOB. s CIIOXKHBIX 3a/1a4
3TOT ATall MOXKET OKa3aThCs BeChbMa TPYJOEMKUM, MOITOMY ONBITHBIE MPOTrPAMMMCTHI
IIPOITYCKAIOT €70 U TECTUPYIOT IPOrpamMmy.

IIporpammupoBanmne anropurma. IlporpammupoBanue siBnsercss (GopMaabHOW 3alHChIO

aJIropuTtMa CpE€aACTBaMHM A3bIKA ITPOrpaMMHUPOBAHMA.

TecrupoBanue  nporpammbl.  TecTupoBaHHME  BBINOJHSETCA  IYyTEM  BBIBOJA
MIPOMEXYTOUHBIX PE3yNbTaTOB PabOTHl MPOrpPaMMbl M CpPaBHEHHS HX C KOHTPOJIbHBIM
npumepoM. s 3Toro MO0 HCHOMB3YIOT CHEHUANbHBIE CPEICTBAa OTIAIKH IPOrpam,
MMEIOIINECS] B HWHTETPUPOBAHHOW Cpefe S3bIKa MPOTPaMMHUPOBAHUS, JHUOO BPEMEHHO
NO0aBJISAIOT B MPOTrpaMMy KOMaHIbl BBIBOJA MPOMEXKYTOYHBIX 3HAYCHHH. YMEHBIIUTH
TPYAOEMKOCTh  TOWCKa OIIMOOK B  MpOrpaMMe MOXKHO  Ooliee  TIIATEIbHBIM
MPOEKTUPOBAHMEM aJTOpUTMa U IUJIAHUPOBAHMEM IIpoliecca TECTHPOBAHUS Ha PAHHUX

CTaIuAX pa3pabOTKU MPOrPaMMBI.

11


http://bsu.edu.ru:8801/projects/inf/prog/prog01.htm#Label3#Label3

7. DkcmiayaTtanus NporpaMMbl U MHTepHpeTanus pe3yJbTaToB. B ClI0XHBIX mporpammax
MOKET OBITh HEAOCTATOYHO TECTUPOBAHUS ULl YCTpaHEHUsS Bcex omuOoK. OueHb yac-To

OHM OOHAPYKUBAIOTCS HA CTAJAMH SKCIUTyaTallu 3aKa3uHKOM.

Ycnex B pa3paboTKe MpOrpaMMBbl 3aBUCHT OT JBYX OCHOBHBIX (DAKTOPOB: COOIOICHHS OMTMCAHHON
BBIIIIE METOJAMKH U OT OIbITa MporpaMMupoBanus. He cieayer urHopupoBaTh WM HEJOOLIEHUBATH
ATambl MPOCKTUPOBAHKS TTporpamMMel (1 — 5), BBINMOIHsIEMbIE BHE KOMIIbIOTEpa. "Yac, moTpauyeHHBIH
Ha BBIOOp aJITOPUTMA, CTOUT IATH YacoB nporpammupoBanus’ ([1.Ban-Taccen. Ctuib, pa3paboTka,

3¢ HEKTUBHOCTD, OTIIA/IKA U HCIIBITaHUE Mporpamm.- M.: Mup, 1985).

IMpumep 2

PaccmoTpuMm 3aauy ¢ JOCTaTOUHO CIOXHBIM aJIFOPUTMOM PELIEHUS JUIsl TOTO, YTOObI, BO-IIEPBbIX,
IIPOJEMOHCTPUPOBATH ATaMbl 1 - 3 pacCMOTPEHHON METOJUKU U, BO-BTOPBIX - MPUHIUI [TO3TAITHOM

ACTAIN3alINH aAJITOPUTMA.

IMocranoBka 3amaum. CymecTByeT crocod OOONTH MaXMAaTHBIM KOHEM JOCKY, MOOBIBaB Ha

Ka)KJIOM I10JIe TI0 0IHOMY pa3y. [Toctpouts anroputm o0xoa J10CKU.

Hnes pemenus 3aaauu. OuepeaHoit X0/ caeAyeT AenaTh Ha TO MOJe, ¢ KOTOPOro Ha JPYTHe MOJIs

MCHBIIC BCETO XOO0B.

(I)opManmaunﬂ 3agayn. HazoBeM TCPMHUHOM "l'IOTeHLII/IaJ'I moJist" KOJIMYECTBO AOMYCTHUMBIX XOIOB

KoHs1. BBenem cnenyroiue 0003HaueHUs:

o C— marpuna 8*8, cogepxaias moreHuuansl nojuei (¢pparment C nokasax Ha puc. 13);
e R — marpuna 8*8, conepikariias perieHue 3aj1a4u B BUJIe HOMEPOB X0J/I0B KOHSI;

. SX, Sy — MAacCHUBBI U3 8 9JICMCHTOB, COACPKAUC CMCIHICHUS KOHS OTHOCUTCIIBHO TeKymeﬁ

KOOpJUHATBI, HEOOXOAUMBIE JUIsl peanu3aliu npasuia Oyksel "I

Sx=(1,2 2 1,-1,-2,-2-1);
Sy=(-2-1,1,2, 2,1,1,-2).

e X, Y— TeKyllue KOOPAUHATHI KOHS;
e X1,yl — KoopauHaTHI NOJS C MUHUMAJIbHBIM MTOTEHIIMAJIOM JUISl TEKYIIHX (X, Y);

e M — 3HAYCHHUC MUHHUMAJIBLHOI'O MOTCHIAAIA JOITYCTUMOI'O ITOJIs.
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Bbynem y4uTthiBaTh MpoOWeHHBIE MOJIS MYTEM 3a/IaHUs COOTBETCTBYIOIIMM 3JieMeHTaM MaTpuisl C

3HaA4YCHUA 9, T.C. 3BHAYCHHA BHC MHOXKCCTBA JOIMMYCTUMBIX TOTCHIIUAJIOB.

1.5 Pa3zpaborka anropurma peiieHHus 3212491

Ha puc. 8 mokazaH yKkpymHEHHBIM aJrOpUTM pelIeHUs TMOCTaBJICHHOW 3amaun. Ha puc. 9 - 12

IMOKa3aHbl OCHOBHBIE IIard IO3TAIIHOM ACTAJIM3allM OCHOBHOTI'O aJITOpUTMaA.

9

((Hamamo ) 1
AR

3aJaTh HauyalbHEIE 3

sHaueHud C, R 8%, 8y x0=x+8x(})
< 4 e
BribpaTh none 3
x1, yl
h J
] CrenaTh Xo0 6

YMEHBINWUTE IOTEHLMAN ITONI| 5.5

" 7 | (x0,y0). 3arOMHUTL

KoopAMHaTkI Tond (x1,y1) ¢
8 MEHBIIUM TOTEHLHATIONM

Puc. g8 Puc 9

Crnenyer oOpaTUTh BHUMaHUE Ha HyMepaIuio OJIOKOB B JIETATU3UPYIOMINX OJI0K-cxemax. Yucio 1o
MEepBOM TOUKH SIBISIETCS HOMEpPOM JIeTaIM3UpyeMoro OJoka B OCHOBHOW cxeme. Ymucio mocie

nepBoﬁ TOYKHU ABJIACTCSA HOMEPOM 0JI0Ka B cxeme ACTAIIN3alUA IICPBOT'0 YPOBHS U T.H.

BXOI[BI B ACTAIU3UPYIOIIHEC 0JI0K-CXEMBI U BBIXOAbI M3 HUX IMOKAa3aHbI OKPYXHOCTSIMU C HOMEpaMU

0JI0KOB — MCTOYHUKOB MH(OPMAIMK U TOJTydaTeneil pe3yabTaToB.

3naukoM & Ha puc. 11 o0o3HaueHa goruueckas onepauus U.
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541

@ S x0>0&y0>0&

- : X0<9&Y0<9&
Cy,x)=9, R(y1,x)=1| 6.1 @ C(y0.20)<9
x=x1; y=y1

&

Puc.10. Puc.11

Z 551 1 2 3 4
C(y0,x0)=C (y0,%0)-1 . ,L—'

+ 3l4 |6 |8 |8
m=C(y0,x0) | 553
4l 4 |6 |8 | 8

y1=y0, x1=x0

Puc.12 Puc.13

IIpumep 3

HOCKOHBKy TCCTUPOBAHHUC BPYUHYIO aJIrOpUTMa PCHICHUA 3aJjd4Yd O HMIAXMATHOM KOHC ObLIO OBI

AOCTAaTOYHO T'POMO3JKHM, PACCMOTPUM TCXHOJIOTHKO TECTUPOBAHUA Ha IMIPUMCPE AJITOpUTMA

EBximmna (puc. 14).
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35
14

v

AR | A aa HET

L b

21 |7

Koxexg

Puc. 14 Tecrupoeanue amopHTMAE Erramiga

JInst TecTUPOBaHMS BPYYHYIO CJIEQyeT OCTaBUTh JIOCTATOYHO CBOOOJHOTO MECTa CIpaBa OT OJIOK-
CXEMBI. KOHTpOJII:HI:IfI npuMep HE OOJDKCH ObITh CJIMIIKOM CJIOKHBIM - 3TO 3aTPyAHACT
TECTUPOBAHUEC, HO U HC OBITH TPUBHUAJIBHBIM - 3TO MOXCET IMPUBCCTHU K CHy‘IaﬁHOMy COBIIAICHHUIO C
NpaBWIBHBIM pelieHrneM. B mepBom crosdue Tabiaumbl cripaBa OT OJOK-CXEMbI, 3aIHCHIBAIOTCS
NepeMEHHbIC WIN YCIIOBHS, 3HAUYCHUSI KOTOPBIX MOTYT M3MeHAThCS. HaumHas co BToporo crondua
CBCPXY-BHU3 3allMCBIBAIOTCA PC3YJIbTAThl BLIIIOJHCHUA aJlrOpyUTMa. Hagano wnoBOrO OUKIIa
COOTBETCTBYET J100aBJICHHIO HOBOrO cToJOIa Tabmuupel. Mcnomnutens (pa3paboTuuk aaropurma)

JOJI2KCH BBIIIOJIHATH KOMAaH/AbI q)OpMaJ'ILHO, CTPOI'o IPpUACPIKUBAACH HpeI[l'[I/ICB.HI/Iﬁ B OJIOK-CXEME.

[Ipumepsl peanu3anMM HpPOrpaMM  PAacCMOTPEHbl B pasjene "MeTonapl  OpoueaypHOro

IporpaMMUpoOBaHusd’

@ KoHTpoJibHBbIE BOIPOCHI

Yro Takoe nporpamma?

YTO NOHMMAIOT MO/ UCTIOJTHUTEIIEM?

Uro npencrasnsger coO00M MalIMHHBINA KOA?

Yro Takoe TpaHcasaTop? llepeunciuTe TUIIBI TPAHCIATOPOB.
Kak paboraet unrepnperatop? B uem ero goctonncraa?

B uem 3akarouaeTcs JOCTOMHCTBO KOMHI/IJ'I}ITOpOB?

N o a ~ w e

Kakue KOMIOHEHTBI HCO6XOI[I/IMLI JJIs1 CO3JaHusA nporpaMM? KakoBo HazHaueHme Kaxxjaoro

W3 3THX KOMIIOHEHTOB?

8. Uro HazbIBaeTCs MHTETPUPOBAHHON CHCTEMOH MPOrpaMMHUPOBAHHUS?
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

UeM xapaKTepU3YIOTCS CUCTEMbI BU3yaJIbHOTO MPOTpaMMHUPOBAHUS?

Kakune mogxoasr mo crnocoOy pa3paboTKu MporpaMM MOKHO BBIACTHTH? OXapakTepu3yuTe
KaKIbIA MOIXO/I.

KakoBbI OCHOBHBIE CUCTEMBI POTPAMMHUPOBAHUS?

Hepqu/ICHI/ITe OCHOBHBIC OTallbl Pa3BUTHA SA3BIKOB IIporpaMMHupOBaHUs].

UTO MOHUMAIOT O] AJITOPUTMOM?

KaxoBbl criocoObl 3a1TUCH aITOPUTMOB?

B ueM 3akiouaroTcst OCHOBHBIE CBOMCTBA aropurma?

[lepeuncnure OCHOBHBIE aITOPUTMUYECKUE CTPYKTYPhI U OMUILIUTE HX.
KaxoBbl OCHOBHBIE IPUHIIUIIBI PA3paOOTKH aITOPUTMOB?

HazoBuTe OCHOBHEIE ATAITbl COCTABIICHHUS AJITOPUTMOB.

[IpuBeauTte mpuMep, peanu3yrouuii 3Tanbl ANITOPUTMHU3AIIH.

KakoBbl OCHOBHBIE 3Tallbl pelieHHs 3ahad ¢ nomombio OBM? Jlaiite xapakTepucTuKy

Ka)KJIOMy JTally.

2. BBenenue B mporpammupoBaHue Ha Visual Basic

B kadecTBe si3bIka IporpaMMupoBaHus OyzieM ucoib3oBath Visual Basic, a Tounee - Visual Basic

for Applications (VBA), BctpoeHnslii B cpeny MS Access. [Ipunanaamu 3Toro BeIOOpa SIBISIOTCS:

JIs1  UCIIOJIb30BAaHUS A3bIKA HE Tp€6y€TC$[ YCTAaHOBKH KOMIIWJIATOpAa Ha KOMIIBIOTEPE
nosnb3oBarenst — VBA BctpoeH B cpeny MS Access;

B VBA peanu3oBaHbl ~OCHOBHBIE  KOHIEMIIMM  TPOIEAYPHOTO U  OOBEKTHO-
OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHHS;

VBA nns MS Access sBisieTCsI MOUTHBIM HUHCTPYMEHTOM 0€3 KOTOPOTO TPYJHO OOOMTHCH

npu pazpadotke crnoxHbx CYB/I.

Crnenyer TakXe 3aMETHTh, YTO B paMKax Kypca MH()OPMATUKH Mbl paCCMATPUBAEM JIUILIL OCHOBBI

nporpamMmupoBanus Ha Visual Basic. Ha 3Tom ypoBHe M3y4eHHUsl IPUBOJUMBIE KOJIbI IIPOTPaMM He

TpeOyIOT HHUKAKOH KOPPEKIMHM NMpH UX MCIOJIb30BAHUM B Cpelie YHUBEpcalbHOH Bepcuu Visual

Basic, nanpumep, VB 6.0.
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2.1 Cpena pa3paGoTKu NporpaMmm

J71st OTKpBITHSI OKHA UHTETPUPOBAHHOM Cpefbl pa3paboTku nmporpamm B MS Access HE0OX0AUMO B
okHe BJI BriOpaTh myHKT Modyau u HaxaTh KHONIKY Co30amsb. OparMeHT OKHA UHTETPUPOBAHHOMN

CpCAbl MMOKa3aH Ha pPUCYHKE.

-2 Microsoft Visual Basic - Uch_proc
| File Edit View Insert Debug Run Tools Add-Ins Window Help

|Blia-&| %Rk o o

o mb | MEY 2

@ |Ln 1, Col 24

Project - Uch_proc X e ndule2 (Code) = [=1 4
HE |(General) l.l I(Declamtions) L.I
E]”'&gf Ueh_praci(uchi_proc) Option Compare Database =
=3 Modules =i
-4 Module1
-+ Modulez

UKHO NpoekTa

Properties - Module2 B4 OKHO pepakTopa

|M0du|e2 Module _v_l

Alphabetic |Categorized I
Module2

OKHO CBOWCTE v
i

OCHOBHBIMU IMYHKTaMH1 MCHIO, HGO6XOJII/IMBIMI/I JJId 3alTyCKa U OTJIaJKH ITPOrpaMMbl ABJISAFOTCA:

e Run/Run Sub — 3anyck mporpamMMsi;

e Run/Break — nprocTaHOBKa BBITIOIHEHHS IPOTPAMMBI;

e Run/Reset — npeppiBaHKe BBITIOIHEHHS IPOTPAMMBEI,

o Debug/Step Into — BeIMOIHUTE OYEpEAHOMN OMEPaTOP MPOrPAMMBI;

o Debug/Step Over — BBIOIHUTH OMIEPaTOp MPOrpaMMbl Oe3 BX0/1a B IPOIICIYPHI;
« Debug/Toggle BreakPoint — ycraHOBHT TOUKY IpephIBAHHSL;

e Debug/Clear All BreakPoints — ouncTHTh BCe TOUKH MTPEPHIBAHUS;

Tekcr (kom) mporpammbl HaOHpaloT B OKHe penakropa. llocme Habopa mporpamMmy cliemyer
3alyCTUTh Ha BBIMOJIHEHHE KoMana0ii Run/Run Sub. Eciu B nporpamMMe oOHapysKeHBI OLMITHOKH, TO

HCIIOJIBL3YIOTCS. KOMaHAbI OTJIaJK1, IICPESYNCIICHHBIC BBIIIC.>
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2.2 CTpyKTypa NporpaMMHOro Kojaa

OcHoBoit mporpamm Ha VBA sBisitoTcs nponeaypbl U (DYHKITUH, COCTOSIIUE W3 HHCTPYKIIUH,
KOTOpBIE BBIMOJIHSIIOT HEOOXOAMMBIE AeHCcTBUs U BhiuucieHus. Kaxnas nporenypa uMeer ums, 1o

KOTOPOMY OHAa BbI3BIBACTCA HA BBIIIOJIHCHUC.

[Topsanox 3amucu mpouenyp U QyHKIHMM Oe3pa3indeH, OJHAKO JOKEH CYIIEeCTBOBAThH IJIaBHBIN
O0BEKT, C KOTOPOrO HAUYMHAETCS BBHINOJIHEHHE MPOrpaMMbl. B OONBIIMHCTBE CIy4aeB TaKUM

00BEKTOM sIBJIsIETCS TIporieaypa Main().

[Iporpammbl Ha si3pike Visual Basic B cpene Access XpaHATCS B MOAYJIAX. MoOayJib SBISICTCS
CTPYKTYpO#, COXpaHSIOIIed HEKOTOpbhIH Ha0Op ONUCAaHUN U Tpoleayp, HIH Ccrocodom

OpraHM3aly POoLEIyp.

MOI[YJ'II/I noApa3aACiIIOTCA Ha CTAHAAPTHBIC 1 MOAYJIN (1)OpM H OTYCTOB.

CrannapTubsle Moayau. CTaHgapTHBIE MOIYIH SIBISIFOTCS OTACIBHBIMH OOBEKTaMU Access U
npeacrasieHbl B okHe BJ[. B HuxX xpaHsaTcs mporenypsl, JOCTYIHbIE U3 JIOOBIX IPYIHX OOBEKTOB
0a3bl TaHHBIX. BBI30B 3THX MpoLEayp MOXKET OCYIIECTBIATHCS U3 HMpoLeryp 0OpaboTKu cOOBITHH,

IIpOLIEAYP APYTUX CTAaHAAPTHBIX MOJYJIEH, MAKPOCOB U IPOCTO U3 BBIPAKCHUI.

CTangapTHEET MOZWIE

—— (O byaa obmacte

|—Pasgxe.n ormcar-mﬁ—l

ll'lpouenypa 1 I

Il'Ipou;e.nypa N |

Moayau ¢opm u orderoB. Jlrobas Gopma u r000i O0TYET 6a3bl JAHHBIX COACPKUT BCTPOCHHBIM
Moaysb. Moaynb OpMBI T OTYETA CO3/1a€TCSl aBTOMATUYECKHU MPH CO3AaHUU (POPMBI MM OTYETa
U SBJISETCS 4YacThl0 WX OMHCaHUA. MoOJynb CyIIeCTBYeT TMOKa CyIIecTByeT (opma WM OTYeT,
KOIMUPYETCA U YAAIACTCA BMCCTC C HUMMU. Hpouenypbl MOJIy.]'IGﬁ CBSI3BIBAIOTCS C COOBITHSIMH 3THUX

00BEKTOB.

IIpoueayps! 1 GyHKUHHU

HpOI_IC,[[ypBI HUMCIOT CJ'ICIIYIOIJ_II/Iﬁ CHHTAaKCHC:
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[Private | Public] Sub <Umsa>(<®opmajibHble ApryMeHTbI>)
<TeJ0 npoueaypsr>
End Sub

3nmech U ganee yrioBbie CKOOKH ( < M > ) colepiKar MOsSCHEHUS, Ha MECTO KOTOPBIX JIOJDKHBI OBITh
MOJICTABJICHBI peajbHbIe TEKCTOBBIE KOHCTPYKIIUU, COOTBETCTBYIOIINE CUHTAKCUYCCKUM TIPaBHUIIAM
s3bIka. KBazpaTHble CKOOKHM O3HA4YarOT HEOOS3aTENIbHOCTh TPUMEHEHUS 3allMCaHHBIX B HHX
CITy’)KEOHBIX CJIOB. BepTHkaibHas yepra O3Ha4aeT BO3MOXKHOCTH BBIOOpA OJHOTO M3 CIYXKEOHBIX

CJIOB.

Br130B mpoucaypsl 06mero Ha3Ha4YCHHU BBIITOJHACTCA 110 UMCHU:

<Hma>(<PakTHYEeCKHE APTYMEHTHI>)

IIpu BbI30BEe mpouenypsl (aKTHYECKHE apryMEHTbl MOJCTABISAIOTCS Ha MeCTO (opManbHBIX U
yIpaBJIEHUE BBIIOJHEHUEM MepeAaercs mpoueaype. ApPrymMeHTbl MOTYT OBITb BXOJHBIMH,
BBIXOJHBIMU WJIM MOAMPUIMPYEMbIMU. Uepe3 BXOAHBIE apryMEHThI MPOIelypa MoJIydyaeT JaHHbIE
Ipy 00paleHNH K Heil. BeIXoIHbIE apryMeHThl BO3BpALalOT Pe3ybTaThl BBIIOIHEHUSI IPOLIETYPHI.

MOI[I/I(bI/II_[I/IpyeMBIe APTYMCHTBI ABJIAKOTCA OAHOBPEMCHHO BXOAHBIMU U BBIXOJHBIMHU.

OyHKIMA OO0IIero Ha3HA4YeHWs IMOCTPOCHA TaKXKe, KaK MPOIEeAypa, OJHAKO, PE3ylbTaT paboThI
dbyHKIIMN niepenaeTcs (Bo3BpaiaeTcs) uepe3 ee uMi. [losTomy, kak U B MareMaTuke, 0OpalieHus K

(bYHKHHHM MOKHO HCIIOJIB30BaTh BHYTPU apH(bMeTquCKHX 1 JJOTHYCCKHUX BBIan(eHHﬁ. CuHrakcuc

GyHKIUH:

[Private | Public] Function <Uma>(<AprymenTs>)<Onucanue pyHkoun>
<Teqao pynkuun>

End Function

Jns toro, utoObl (YHKIMS BO3Bpallajia pe3ylbTaT 4Yepe3 HMs, B Telle (YHKIUM JOJDKHA

MMPpUCYTCTBOBATDH XOTA OBl OZlHa KOMaHla TprCBaBaHUA TUIIA

<Hmsa>=<BbIpa:keHue>

CnyxeOnbie cioBa Private u Public 3agator obnmacte BumuMocTu mpouenyp u ¢yHkuuid. Private
JiemaeT 00BEKT JOCTYITHBIM TOJBKO BHYTPH AaHHOTO Moayds. Public nemaet oOBeKT 1OC-TYIMHBIM U3

JPYroro MOJYJI.
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2.3 OnucaHue nepeMeHHbIX

Monynb, Teno npoueaypsl uin GyHKIMU OOBIYHO HAYMHAIOTCS € pa3zena onucaHuil. OH COIEPKUT
olpesieNicHUs] MepPeMEeHHbIX M KOHCTAHT, KOTOpbIE HCIOJIB3YIOTCS B MOAyje U mpouenypax. C
MOMOIIIbIO TEPEMEHHBIX B MPOLEAYPHl MEPENAIOTCS aPIryMEHTHI, B XOJI€ BBIOJIHEHUS IMPOIEAYP
COXPAHSIOTCS pabo4re MPOMEKYTOYHBIC 3HAYCHUS, OCYIIECTBISETCS OOMEH JaHHBIMH MEXKIY
npoueaypamu. IlepemeHHbIE CYIIECTBYIOT TOJIBKO BHYTPH MOJYyJIEH, MpoUeAyp WM (PYHKIUH.

Ka;xz[aﬂ NEpEMEHHAsA UMCEECT UMH.

OCHOBHOW HMHCTPYKIMEW ISl SIBHOTO OINMHUCAHUS TEPEMEHHBIX sBJsieTcss MHCTpykuus Dim. [pu
pa3MelICHUH MHCTPYKIIMK OIIMCAHMsSI B pa3/iesie ONUCAaHUN MOLYJIS CO3AAETCs IEPEMEHHAs, KOTOpas
MOXKET MCIOJIb30BaThCs BHYTpH Moayns. IIpu pasMenieHMM HHCTPYKLMHM OIHMCAaHUS BHYTPHU
IIPOLIEAYPBI CO3AETCS NIEPEMEHHAs, KOTOPAsi MOKET HCIIOIb30BATHCS TOIBKO BHYTPH NPOLEAYPHI.

[Ipu onpeneneHun NepeMEHHON I HEE YKa3bIBAETCS TUII JaHHBIX.

CDOpMaT HHCTPYKIHUHN OIMMCAHU HepeMeHHOﬁZ

Dim <Ums nepemenHoii> [As <Tumn 1anHbIX>]

Crnenyromiasi UHCTPYKITUSL CO3/Ia€T MepeMeHHy0 X M yKa3bIBAaeT JIJISl Hee TEKCTOBBIA (CTPOKOBBII)

THUII IJAHHBIX String:

Dim X As String

Ecnu pa3MecTuTh JaHHYHO WHCTPYKLHIO BHYTPH HPOLEAYpPHI, TO MEepeMeHHass X MOXKEeT ObITh
HCIIOJIB30BaHa TOJIBKO BHYTPU HTOW MpoueAypsl. ECiau mMOMECTUTh NaHHYIO MHCTPYKLHIO B Pas3zell
OINMCaHUN MOJYJIsl, TO epeMeHHast X OyJeT JOCTyIHa JUIsl JTF0ObIX MPOLeyp B JaHHOM MOJyJIe, HO
HEJOCTYIHA JJIs IpoLeaAyp B APYrux MoAyisx. Jias Toro 4roObl clenarh JaHHYIO HEPEMEHHYIO
JOCTYITHOM JUIsl BCeX Mpolenyp B 0a3e JaHHBIX, CIEAYEeT ONUCaTh €€ KakK OOIIyl0 C MOMOIIbIO

uHcTpykiuu Public:

Public X As String

B s3bike Visual Basic neiicTByIOT cienyromiue CoralieHuss Ha UMeHa MpoLeayp, NepeMEeHHbIX U

KOHCTaHT:

e JIOJIZKHBI HAYUHATHCA C 6yKBBI;

e  MOTYT BKJIIOYaTh OYKBBI, HIU(PBI U CUMBOJIbI TOAUYEPKUBAHUS;
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e HC JOJDKHBI BKIIFOYATh 3HAKU IMMPCTIMHAHWUA UIIU npo6em,I;

e He JIOJDKHBI COBIANATH C KJIFOUEBBIMHU CIIOBAaMH sA3bIKa Visual Basic.

OCHOBHBIMH TUIIAMH JaHHBIX, UCITIOJIb3YCMbIMH ITPH ONNMCAHHUU IICPCMCHHBIX, SABJIAIOTCA:

e Integer — uenoe uucmo (2 Gaiita);

e Long — muHHOE 11e510e yucio (4 6aiita);

e Single — gecaTHYHOE YKCIIO OJMHAPHON TOYHOCTH (4 Gaiita);

o Double — necatuunoe uucno ABOIHOM TOYHOCTH (8 OaliTOB);

o Currency — gecATH4YHOE YHCIIO C PUKCUPOBAHHOM TOUKOM (8 6alTOB);
e String — crpoka tekcra (10 65400 cuMBOJIOB);

e Byte —nenoe ot 0 1o 255 (1 Gaiir);

e Boolean — nornueckoe 3naucuue True nim False (2 6aiita);

o Date — nara u Bpems (8 6aiiToB);

e Object — sx3emmsp kinacca (4 6aiita);

e Variant — m000# 13 nmepeyrcieHHbIX Bhilie TUIOB (16 GaiiToB + 1 OaiiT/cuMBOIN).

Vkazanne Thmna AAaHHBIX B MHCTPYKIUU OIIMCAHHA HE SABJIACTCA o0s3aTenbubIM. Ecnu T JaHHBIX

HE yKa3aH, 110 YMOJIYaHHUIO TIepEMEHHAas MOTY4UT THIT Variant.

JlaHHBIE TOTrO THIAa MHTEpHpeTHpYyoTcs B Visual Basic B 3aBUCMMOCTH OT omepariu, B KOTOPOH
OHU HCIIONIb3YIOTCA, T.€. UX THUIl MOXET MeHAThCcA. llpu 3TOM mpousBoauTCs HpeodpazoBaHUE
OJIHOTO TWIIa JAHHBIX B Jpyroil. Mcmonb3oBaHue TuIla AAaHHBIX Variant BMecCTO JII0OOro Tuma
JaHHBIX oOecnednBaeT 00JbIIyI0 THOKOCTh Mpu 00paboTke. OJIHAKO ATO MOPOKIAET HEKOTOPHIE

TPYAHOCTHU U MOKET IMIPUBOJAUTH K BOSHUKHOBCHHUIO OIIIMOOK.

JlomyckaeTcsi onucaHue HECKOJIbKUX MEePEMEHHBIX B OJHOM MHCTpyKuMH. Eciau Tpebyercst siBHO
OIUCaTh TUI JJAHHBIX, TO HEOOXOMMO BKJIIOUUTH OMMCAHUE TUIIA JAHHBIX JJIS KaK0U epEMEHHOM.

B crenyromieit nunctpykuuu nepemennsie X, Y U Z OMHUCHIBAIOTCA ¢ TUIOM JaHHBIX Integer:

Dim X As Integer, Y As Integer, Z As Integer

B cnegyromeit mHcTpyKuuu nepemMeHHble X M Y OIHKCHIBAIOTCS € THUIIOM JaHHBIX Variant; a

nepeMeHHas Z ¢ TUIIOM JIaHHBIX Integer:

Dim X, Y, Z As Integer
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Jlyist Toro 4TOOBI 3aMpPeTUTh HESBHOE ONMMCaHKe NiepeMeHHBIX B Visual Basic, cienyer momecTuts B
pazzmen omucaHusi Moayis mHCTpykuuio Option Explicit. Dta wHcTpykuust TpeOyer SBHOTO
OIMCAHMS BCEX MEPEMEHHBIX, UCTOIb3YeMbIX B MOAyie. Ecinu B MOaynb BKIIOUEHA WHCTPYKIIHSA
Option Explicit, To Visual Basic reHepupyer ommoOKy Mpy KOMITHJISALMH, €CIIH OOHAPYKHBACTCSI

UM nepeMeHHoﬁ, KOoTOpas HE ObLIa omucaHa paHee.

3. OnepaTopsbl ynpasJ/ieHHs BbINOJIHEHHEM NPOrpaMMbl

3.1 Onepartop npucBanBaHus

HpI/ICBaI/IBaHI/Ie 3HAYCHUH NEPEMCHHBIM OCYILICCTBIIACTCA C IIOMOLIBIO oriepaTropa npucBanuBaHus.
B »stom orneparope cCjicBa CTOUT UM nepeMeHHoﬁ, a CIpaBa IpHUCBAKMBACMOC 3HAYCHHUE WU

BbIpaxkenue. Hanpumep:

X=200*0.8/70

Y="IlerpoB Cemen BanoBu4"
Z=X/80+30
Y=Forms![CTYJAEHT]![®HO]

Onepartop BeTBJIeHUS

OnepaTop BCTBJICHUA IIPCAHA3HAYCH [OJIs1 M3MCHCHHA IIOPAAKA BBIIIOJIHCHUA IIPOIrpaMMBbl II0

HEKOTOPOMY YCJIOBHIO. CuHTaKCHC oreparopa:

If <ycnoBuel> Then
<baok 1>
[ Elself <ycsioBue2> Then
<Bbaok 2>

]
[Else
<bJiok N>]|

End If

Omneparop padotaet cieayrormm odpasom: eciu (If) Beimonasercs <ycaoBue 1>, To (Then) Oyzaer
BBINOJIHEHA TOCJIEIOBATENBHOCTE omnepaTtopoB <busok 1>, unaue, ecnu (Elself) Bwimomusiercs

<ycJjoBue 2>, T0 Oyaer BoinoiHeH <biaok 2> u 1.1., unaue (Else) - <baok N> .

I[OHYCTI/IMB. (I)opMa 3aIlMCH OoTiepaTopa BETBJIICHHUA B OJHY CTPOKY:
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If <ycaoBuel> Then <Omnepartop 1>: <Oneparop 2>: ... : <Onepatop N>

B stom ciyuae He ykasbiBaercs koHer orepatopa (End If) kak B mepBom BapuanTe.
Omnepartop nukJia For . . . Next

CuHrakcuc:

For <i>=<i0> To <iN> [Step <ih>]
<bJjox>

Next [<i>]
3nauenus <i>, <i0>, <iN>, <ih> cOOTBETCTBEHHO 03HAYAIOT:

e <i> - mapamerp LHUKa,
e <j0>, <iN> - HauaNbHOE ¥ KOHEYHOE 3HAUYECHUS napaMeTrpa 1uKJia;

e <ih> - miar u3MeHeHus napamerpa KA.

OOBIYHO MNEPCUUCIICHHBIC BCIUMYUHBI ABJIAIOTCA LECJIbIMU YHCIOBBIMU. Ecnu mar ne YKa3aH, TO OH

M0 YMOJIYaHUIO ITPUHHUMACTCA PaBHbIM 1.

JInst TOCPOYHOro BBIXOJIA U3 IIMKJIA HCIIOJIB3yeTcst koManaa EXit For.

Muka Do ¢ npexyciaoBueM

CuHTaKCuC:

Do [While|Until] <ycioBue>
<bJjox>

Loop

Ecnu BeIOpano ciyxeonoe cinoBo While, To mukn nponomkaercsi, oKa BBITIOIHSACTCS YCIIOBHE;

ecim Until — o npekparaercsi, Korja ycaoBHe BBITOIHSIETCS.

uka Do ¢ nocryciioBuemM

CHUHTAaKCUC:
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Do
<bJoK>

Loop [{While|Until}] <ycsioBue>

3HadeHUE CJIy)KGGHBIX CJIOB IHKJIA AHAJOTUYHO HOUKIY C IMpCeAyCIOBUCM, HO 3JCChb CHaydajla

BEITIONTHSIOTCSL ICCTBHSI B OJIOKE, a 3aTEM IMPOBEPKA BHIXOJIA U3 ITUKJIA.
B 06oux mukmax Do 11 10CpoYHOro BRIX0/1a M3 MUKJIA HCIOap3yeTcs komanaa EXit Do.
3.2 OnepaTopsl BBO/a-BbIB0O/IA

OnHuM W3 BaXHEWIIMX CBOWCTB MPOTPaMMBbI SIBISETCS MaccoBocTh. OHa oOecriednBaeTcs
BO3MO>KHOCTBIO BBOJIa PA3JIUYHBIX HCXOJHBIX JIaHHBIX B IPOrpaMMy M IOJIYHYEHHUS Pa3IMYHBIX
pe3yabTaToB 0e3 M3MEHEHHs Koaa camoil mporpammbl. Kpome Toro, mosnb3oBaresnto HEOOXOIUMO

Ha6J'IIOI[aTB PE3yJIbTAaThL pa6OTLI IIporpamMmel, 4TO obOecreunBaeTcs oricpaTropaM BbIBOJAa JaHHBIX.

B Visual Basic BO3MOKHBI HECKOJIBKO CIIOCOOOB BBOZA JAHHBIX B Mporpammy. OIHHM W3 CaMBIX

MIPOCTHIX SBJSETCS UcTonb3oBanue GyHkiuu InputBox, nmerolneit cneayromuil CHHTaKCHC:
InputBox("<TekcT moackazku>"")

Hanpumep, npu BHIMOTHEHUH KOMaHbl IPUCBAUBAHUS

S = InputBox("BBenurte A'")

6y,£[eT BBIBCJICHO CTAHAAPTHOC OKHO!:

x|

BeegmTe A oK

Cancel

Ilocne BBoma 3HaUeHUS B TEKCTOBOE MOJIE M HAXKaTHUS KHOIKHU Ok, HepeMCHHOﬁ S 6y)1€T IMPpUCBOCH

BBEACHHBIN TEKCT.
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Crnenyer umeth B BuAy, uto ¢yHKiusa InputBox() Bo3BpamaeT TekcToBoe 3HaueHue. [loaromy npu
HEOOXOMMOCTH BBECTH YHCIIO, CIIEAYyeT MpeoOpa3oBaTh BO3BpAIla€MOE 3HAUYEHUE B TpeOyemblit

9HUCIIOBOM THII. J{71s mpeoOpa3oBaHus B OCHOBHBIC YHCIIOBBIC THITHI UCTIONB3YIOTCS (DYHKITHH:

e CInt() — nus mpeoOpa3oBanus B 1kl THII Integer;

e CSng() — nst npeoOpazoBaHus B BEIIECTBEHHBIH THIT Single.

Takum O6p330M, JJIs1 BBOAA LICJIOT0 3HAYCHUA N CIICOYECT 3aIluCaTh:

N = Cint(InputBox("'Beeaute N'*))

[Tpu mpeoOpa3zoBaHMM TEKCTOBBIX 3HAYEHHWH B BeUIeCTBEHHBbIE ¢ moMmomipio ¢yHkuuu CSng(), B
okHe InputBox B kauecTBe pa3aenuTelIs MeJoi U IeCATUIHON YacTel Yuciia TOJKHA OBITh BBEJCHA
3amsTas (B BBIpOKEHHUSAX pazaenutenem siBisercss Touka!). Eciam  BBegeH TeKCT, He

COOTBETCTBYIOIIUHN 00pa3y uncina, To pyukiuu Clnt() u CSng() BbaaroT coolienune 0o ommoke.

J171st BBIBOJIa PE3YNIHTATOB BRIYMCICHUN MOXKHO MCIIOJIB30BaTh Tporeaypy MsgBox():

MsgBox (<rekcr>)

BreiBoiMOE 3HaUEHUE JTOJDKHO UMETh TEKCTOBBINA THM. [l peoOpa3oBaHuUs YuCiIa JIF000-TO THITA

B TCKCT HUCIIOJIB3YCTCA (1)YHKI_II/I$I

CStr(<4ucjioBasi nepeMeHHAs>)

Ecnu B onHoMm okHe MsgBox TpeOyeTcs BBIBECTH HECKOJIBKO YHCEN, KaKI0€ M3 HUX Clie-ayeT
npeoOpa3oBaTh B TEKCTOBBIM TUIl M "CKJIEUTH" omeparopoM +, HampuMmep, MPH BHIIOJHEHUU

(¢bparMeHTa nporpamMmai:

N=5
Pi=3.14
MsgBox(CStr(N)+" ""+CStr(Pi))

OyJIeT BBIBEJICHO CIEAYIOIIee OKHO:
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O6parutre BHuUMaHue, 4to (QyHkius CStr(Pi) Bo3Bparmia 3HAYEeHHE, pa3CIEHHOE 3aIlSITOM,

HECMOTpS Ha TO, YTO B IIPOrpaMMe pas3aeauTesieM B uucie 3.14 sBuseTcs Touka.

@ KOHTpOJ’IbeIe BOIIPOCHI

1.

&

© o N o O’

[Touemy B KauecTBe sI3bIKa MPOrpaMMHUPOBaHUS BBIOpaH 36K Visual Basic for Applications
(VBA)?

Kak OTKpBITh OKHO HHTEIPUPOBAHHOM CpeJibl pa3paboTKH mporpaMm VBA?

KakoBbI OCHOBHBIE 2JIEMEHTHI UHTETPUPOBAHHON CPEIbI?

OxapakTepu3yiiTe OCHOBHbIE IYHKTHl MEHIO HMHTETPUPOBAHHOM Cpellbl pa3pabdOTKH
nporpamMm?

Uro saBisieTcst ocHOBOM mporpamm Ha VBA?

Urto Takoe MoayIb?

Kaxk noapasaenstorcs monynu B VBA?

Urto npeacTaBisioT coboii crangapTabie Moayau? Kak onu co3marorcsi?

Kak co3pnarorcst Mmogynu (popM 1 0TUETOB?

. Uro takoe npouenypa? Kakos cuHTakcuc npouenyp?
11.
12.
13.
14.
15.
16.
17.
18.

Kak ocymiectBisiercs BbI30B mpoueayp? Uto npu 3ToM npoucxoaur?

Kak ocymecTBisercss 0OMEH JaHHBIMU MEXIY MPOLEeypaMy U POrpaMMoii?

Kaxue aprymeHThl HCIIONIB3YIOTCS PY ONMMCAHUU TIpoueayp?

KakoB cunrakcuc @pynkuuu? B yem ee ornuune ot npoueaypbl?

KakoBo HazHaueHue pa3ziena Onucanuin?

Kak ncnons3yrorcs nepeMeHHble B ipoueaype?

KakoB ¢opmat HHCTPYKIIMU OMUCAHUS IEPEMEHHBIX ?

KakoBa o6macTe BHUIMMOCTH TEPEMEHHBIX, ONMUCAHHBIX B MOJyJe? B NpPOLEAYype WU

byHKITIN?
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19. Kak onmcarp 0011yI0 TIEPEMEHHYIO, JOCTYITHYIO JUIsl BCEX MPOIEAYp B 0a3e JaHHBIX?
20. 1o kakuM MpaBUIIaM MOXKHO 3a7aTh UMs TIEPEMEHHOH B si3bIke VB?

21. Ilepeuncnute U OXapaKTepU3ylTe OCHOBHBIEC THIIBI JaHHBIX B VB?

22. KakoBbl ocoOeHHOCTH THNa Variant?

23. Kak 3anpeTuts HesIBHOE ONMCAaHUE TepeMEeHHBIX B VB?

24. TlepeuncnuTe U OXapaKTEpU3yWTE OIEPaTOpbl YNPaBICHHS BBITOJHEHUEM MPOTPaAMMBbI.

[IpuBeauTe npuMepsl UX UCIIOIb30BAHMSL.
25. Kak MOKHO BBECTH JIaHHBIE B IIporpammy?

26. C momouibio Kakux QyHKIui nmpeoOpa3oBaHus MOXKHO MPpeoOpa3oBaTh CTPOKOBOE 3HAUCHHE

B 4HCJIO?

27. Kak MO>XHO BBIBECTH Ha SKpaH Pe3yIbTaT BEIYUCICHUNA?

3.3 MeTtoabl NnmporpaMmMupoBaHus ¢ HCIIOJb30BAHUEM

THUIIOBBIX QAJITOPUTMHYECKHUX KOHCprKHI/Iﬁ

PaccmorpuMm mpumepbl pa3pabOTKHM MpOTrpamMM, OCHOBAaHHBIE HA METOJHMKE KOMITBIOTEPHOTO

pemeHust 3amad (pazgen "OCHOBBI aNTOPUTMHU3AIMU U TPOrPAMMHUPOBAHMSA"), peaTu3yeMble

cpeacrBamu s3bika Visual Basic (paszen "BBenenue B nporpammrupoBanue Ha Visual Basic").

3amaua 1

Jlan kupnud npsmMoyroiabHoi GopMel co ctopoHamu A, B, C 1 npsiMOyrojabHOe OTBEPCTHE B CTEHE
co cropoHamu X u Y. Onpenenutb, MpPOWAET U KHUPOMY B OTBEPCTHE, €CIU JOIYCKAETCS

pacmoJjiaratb €ro rpaHu TOJbKO MapaljICJIbHO CTOPOHAM OTBEPCTHUA.

Penrenne

OcHOBHasl ujes pelIeHUsl 3aKJII0YaeTcsl B YIMOPSIOYMBAHMM CTOPOH KHUpPIHUYa M OTBEPCTUS IO
BO3pacTaHui0. ECiM MeHbIIasi CTOpOHAa KUPIMYa MEHbIIE MEHBILIEH CTOPOHBI OTBEPCTHS, @ BTOpas
M0 pa3Mepy CTOpPOHA KUPIHUYA MEHbIIE OONbIIEH CTOPOHBI OTBEPCTHS, TO KHUPIUY MPOUIET, HHAYE
— Her. TakuM o0pa3zom, TpeOyeTcsi peluTh MOJA33aJaud YHOPSAOYMBAHUS CTOPOH KHpIUYa U
cTopoH oTBepcTHs. [locKoNbKy 1enb 3a7aun — 1aTh OTBET "mpoiiner" wim "He mpoitaet", OyneM
BBINIOJIHAT YIOPSAOYMBAHUE, HE BBOJS HOBBIX IEPEMEHHBIX. [l CTOPOH OTBEpCTHA 3amada

pemaercss mpocto: ecnd X>Y, To oOMeHATh 3HaueHUus X ¥ Y. YHOpSAOYUTh CTOPOHBI KHpIUYa
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MOxHO 3a Tpu oomeHa: A u B, B u C u BHOBb A u B. brok-cxema anroputrma pemieHus 3agaqu

MokKaszaHa Ha puc. 1.

Koa nporpamMmmbi:

Option Explicit

Private Sub Main()
Dim A As Single, B As Single
Dim C As Single, X As Single
Dim Y As Single, R As Single
A = CSng(InputBox("'Beenurte A™))
B = CSng(InputBox(""Beeaute B'"))
C = CSng(InputBox(""Beeaute C'"))
X = CSng(InputBox("'Beeante X))
Y = CSng(InputBox("'Beeante Y'"))
If A>B Then R=A: A=B: B=R
If B>C Then R=B: B=C: C=R
If A>B Then R=A: A=B: B=R
If X>Y Then R=X: X=Y: Y=R
If A<X AND B<Y then

MsgBox("' Ipoiiger"")
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Else
MsgBox(*"He npoiiger'")
End If
End Sub

B kome mporpammbl ciiegyeT oOpaTWTh BHHMaHHE Ha (OpMy 3alucd KOMaHJ BETBIICHUSA,
UCIOJIb3YEMBIX JUIsi OOMEHa BETMYMH: KaXKJasi U3 HUX 3aHUMAaeT OAHY cTpoky. [Ipu sToM KomMaHbI
npucBavBaHus 1mocie ciyxeOHoro cnmoBa Then pasnmenenst nBoerounem. Jlng — Takoi

CHHTaKCH4eCKOH (OpMBI HE clieyeT ucnonbp3oBars komanay End If.
C anropuTMHUYECKON TOYKHM 3pEHHs B 33/1a4e | IPUMEHEHBI CIIEeAYIOINE HOBBIC IPUEMBI:

e 00OMeEH 3HaueHH JBYX MMEPEMEHHBIX C HCIIOJIb30BAaHHEM TPEThEH MepeMEeHHOM;

e [IPUMCHCHHUC IIPOCTHIX YCJIOBI/Iﬁ U OJHOTHUIIHBIX KOMAHJ BCTBJICHUS UIA YIIOPAAOYHBAHUA

BCJINYHNH, 4YTO CHMXXACT Bepo;ITHOCTI) 0HII/I6KI/I B HporpaMMe.
[TnoxuM cTHIeM POrpaMMUPOBAHUS CUUTACTCS IPUMEHEHUE B 3a/1a4e | CIIOKHBIX YCIOBHIA.
3amaua 2

2 3 k-1
-2+ X g (-1t
23 4 il

Beruncnurs cymmy
Pemenue

MopenupoBaHue 3a1aun 2 MOKa3bIBAET, YTO YISl BBIUMCIEHUS CYMMBbl MOKHO HCIIOJIb30BaTh LUKII
For-Next, MOCKOJBbKY 3apaHee M3BECTHO KOJMYECTBO ciaraeMbix. Kpome Ttoro, He cremyer
BBIUMCIIATh 3aHOBO (akTOpuasl [UIsl OYEpPEeJHOro CjIaraéMoro: Topas3fo IMpoule BBIYUCIUTH
¢dakTopuan, omnupasch Ha 3HaueHHE (akTopuayna Uil MPEAbIIYLIEro CliaraeMoro. AHaJIOTH4YHO
OpraHM3yeTCsl YepeI0BaHNEe 3HAKOB CIIaraéMbIX: BBEJIEM IIeNIyI0 IepeMeHHy0 Z=1 u OyJeM B IIUKIIe

BBITIOTHATH KOMaHy Z=-Z.
Jlyist periieHus 3a/1a4M BBEJIEM CIIEAYIOIINE BEJIMUNHBIL:

e S — HWCKOMas CyMMa;
e F—3Hauenue dakropuana;

e C — 3HaueHHEe YHUCIIUTEIS,;
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e Z— 3Hak ciaraemoro (+1 waum —1).
Takum oOpa3om, B 3agade 2 qaHo: N, X; HaJI0 MOJIYYHTH S.
Kontponsusiit npumep: npu N=4 u X=3 nonyuum S = -0.125.

AJnroput™ peleHus 3a7auu noka3aH Ha puc. 2.

Hawano

| =0, 2=1; C=1, F=1 |
*
r’—
F=F*i; S=S+Z*C/F;
Z=-Z, C=C*X

Puc 2.

Koa nporpamMmmbi:

Option Explicit
Private Sub Main()
Dim S As Single, C As Single
Dim X As Single, Z As Integer
Dim i As Integer, N As Integer, F As Long
N=Cint(InputBox(*'Beeaute N'"))
X=CSng(InputBox(*'Beexute X))
S=0: Z=1: C=1: F=1
Fori=1ToN
F=F*i
S=S+Z*C/F
Z=-Z: C=C*X
Next
MsgBox (CStr(S))
End Sub
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OOparuTe BHMMaHHUE, YTO HOPSJOK PACHOJOKEHHS KOMaHJ BHYTPM LHMKIA HE Oe3pas3iuyeH.
Hanpuwmep, nepenoc Berurciaenus F B KoHell UK MpUBeIeT K ouMO0uyHOMY pe3yabTary. OObIYHO,
npu pa3paboTKe aNropuTMa pelIeHHs 3aJaud OH 3aIHMCHIBACTCS HE MOCIEI0BATENbHO OT Hayajla K
KOHILY, @ OT TJIJaBHOTO OJIOKa K Hadaly M K KOHIy. B paccMOTpeHHOM mpumepe INIaBHBIM SIBJISETCS

OJIOK BHYTPH LIUKJIA.

OCHOBHBIM MCTOAOM, IPUMCHCHHBIM B 3a1a4ye 2, SABJIACTCA BBIYHCICHHUEC OTACIIBbHBIX yacTen

0o4YepEAHOro cjiara€Moro ¢ UCrioJb30BaHUEM HUX 3HAYCHHI I TPEABIAYIIETO cliaracmMoro.

3amaua 3

1

1 1
CKOJNBKO 4JIEHOB MOCIEN0BaTEIbHOCTH 2 3 HaJ0 TIPOCYMMHUPOBATh I TOTO, YTOOBI

CyMMa MpeBbICUIIA 3HaUeHUE S?
Penrenue

OcCHOBHOHM OCOOEHHOCTHIO 33/1a4H 3 SBJISETCS TO, YTO KOJMYECTBO MOBTOPEHHM N /sl BHIYUCICHUS
CYMMBI 3apaHee HEeW3BECTHO. B ompeneneHHOM cmbicie 3aaada 3 siBiseTcs oOpaTHOM K 3ajade 2:
nano S, tpebyercs Haith N. Ilostomy mnpumensars nuki For-Next Hemb3s. s moaroToBku

KOHTPOJIBHOTO NIPHMEpPa COCTABUM CJICAYIOIIYIO TaOIHILy:

Homep

) 1 2 3 4 3)
HUKJIA |
Cymma S1 1 1,5 1.833333 2.083333 2.283333

W3 tabmunpsl BUAHO, uto mpu S=2.09 pemenuem siBiasercs N=5, a npu S=2.08 nomyunm N=4.
BeiOpanHble 3HaueHMs S yOOOHBI TeM, yTO MpH HeOoJbIIOM u3MeHeHuu S ot 2.08 mo 2.09
U3MEHsIeTCA pelleHre 3a1a4y. Eciau TecTupoBaHue aJropuTMa MpU 3TUX MCXOJIHBIX JaHHBIX JaCT
MOJIOKUTEIBHBINA PE3yNIbTaT, MOXHO C OOJBIIONH BEPOSITHOCTBIO YTBEP)KJaTh, YTO ANTOPUTM HeE

UMEET OILHNOOK.

Cosem. KoumponvHvie npumepvl Ol 8bIMUCIUMENbHBIX 3A0ay cledyem Noooupamv Had OCHOBE
npeosapumenbHo20 HUCIEHHO20 dIKcnepumenma. KoHmponvHulll npumep He 001%4CeH Obimb

mpueuailbHbimM — moaoa npu HenpasulbHOM ajl1cO0pumme MOMNCHO NOTYHUUmMb npasulbHoe peuleHue.
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C Opyeou cmopoHvl, OH He OO0AHCeH OblMb CAUWUKOM CAONCHBIM, UYMOObI MONCHO ObLIO

npomecmuposams aicopumm py4UHyIo.

Wneeit pemienust 3agaun 3 ABJISETCA HAKOIJIEHHE CyMMBbI S1 B IMKJIE 10 TEX IOp, MOKa OHA HE

IIPEBBILIAET 3a/1aHHOM TPaHULIBI S.

biok-cxema aJIropuTMa p€IICHUs 3aJa4r I1I0Ka3aHa Ha pUcC. 3.

Ha=zmmao

| =1=0; r=0 |
~

=

N=N+1
S1==1+1/1J

Puc. 3.

Koa nporpamMmmbi:

Option Explicit
Private Sub Main()
Dim S As Single, S1 As Single
Dim N As Integer
S=CSng(InputBox("'BeeauTe S:'))
S1=0: N=0
Do While S1<S
N=N+1
S1=S1+1/N
Loop
MsgBox(""N=""+Cstr(N))
End Sub

OCHOBHBIM NpueMoM, INPUMCHCHHBIM IIPpU PCHICHUU 3aJa4dun 3, ABJIACTCA HMCIIOJIB30BAHUC IHKIIA

TUMNa "nmoka" Mpyu HEU3BECTHOM KOJIMYECTBE MOBTOPEHUM.
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3agaua 4

[TocnenoBarenbHOCTH 3HaUEHUHN Xj, Y BBIYUCIISAETCS 110 GopMyIIam:

X, =03X_,+04X_,+02Y,_;
Y, =02Y,,+03Y_,+04X,; i=23,..

i(XH'YJ

Boruuciurp 1 npu Xo=X1=1 1 Yo=Y =2.
Pemenue

B nanHoii 3a1a4ye He ciaeayeT MPUMEHSATh MACCUBBI — JIYYIIIE UCIOIb30BaTh MPOCTHIE IEPEMEHHBIE.
[ToaToMy 711 YUCIEHHOTO SKCIIEPUMEHTA BBeJeM cienyromnpe odo3nauenus: X2, X1, X0, Y2, Y1,
Y0 — coorBerctBeHHO st Xi, Xi1, Xi-2, Yi, Yi1, Yi2. Pe3ynpTaTsl YHCIEHHOTO SKCIIEPHMEHTA

MOKa3aHbI B TAOIHUILIE.

i 0 1 2 3 4

X0 1 1 11
X1 1 1 1,1 1,01
X2 1 1 11 1,01 1,007
YO 2 2 1,4
Y1 2 2 1,4 1,32
Y2 2 2 1,4 1,32 0,987
Cymma 3 6 8,5 10,83 12,925

Takum 06p3.30M, B 3a1aydc 4 B KayecTBe KOHTPOJIBHOT'O MpUMEpa MOXHO HCIOJIb30BaATh

cnenyromuii: mpu N=4 10KHBI TOTYYUTh CymMmmy S=12.925.

W3 Tabnuipl BUTHO, YTO MOCIE BBIYMCICHUS OYEpEAHbIX 3HaueHUd X2 U Y2 u n00aBleHus: Ux K
cyMMe, HeoOxoaumo u3MeHuTh 3HadeHus X1, Y1, X0, YO ans mOArOTOBKH OYEPETHOTO ILHUKIIA.

[Ipu sTtom cnenyer HaunHath ¢ X0 u YO0: X0=X1; YO=Y1, a 3arem u3zmennuts X1 n Y1: X1=X2:
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Y1=Y2. Cnenyer Takke y4ecTh, YTO JJIsi BBIYUCICHHUS CYMMBI MOXKET OBITh 3aJjaHO JIF0OOE Ie0e
N>=0, Ho npumMeHeHue (GOpMys HauuHaeTcss TONbKO ¢ N=2. brok-cxema ajroputMa pemieHus

MoKa3aHa Ha puc. 4.

Hawmmno

Xl=1; X0=1; Y1=2; Y0=2;
S=X0+Y0+X1+¥1

2X2=0.3*X1+0.4*X0+0.2*Y 1,
Y2=02*Y 1+0.3*Y0+0.4*X1;
S=5+20+Y2; X0=X1,
YO0=Y1;, X1=X2; Y1=Y2

K omen Puc4.

Kox nporpamMmmbli

Option Explicit
Private Sub Main()
Dim S As Single, X0 As Single
Dim X1 As Single, X2 As Single
Dim YO As Single, Y1 As Single
Dim Y2 As Single, N As Integer
Dim i As Integer
N=Cint(InputBox(*'Beemute N:"))
X1=1: X0=1: Y1=2: Y0=2
S=X0+Y0+X1+Y1
If N<2 Then
If N=0 Then S=X0+Y0
Else
Fori=2 ToN
X2=0.3*X1+0.4*X0+0.2*Y1
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Y2=0.2*Y1+0.3*Y0+0.4*X1
S=S+X2+Y2
X0=X1: YO=Y1: X1=X2: Y1=Y2

Next

End If

MsgB

ox("'S=""+CStr(S))

End Sub

B pemennu 3anaun 4 npuMeHeHs! JBa HOBBIX IIPHEMA:

HCIIOJIB30BAHBI IIPOCTBIC IICPEMCHHBIC (HO HC MaCCI/IBI)I) JJIsI BBIYMCIICHHSA 3J3JICMCHTOB
IMOCJICAOBATCIIbHOCTHU, IIOCKOJIBKY O4YCPCAHBLIC 3HAYCHHA X um Y MOXHO BBIYUCINTD,
OIMUpPadACh Ha TOJIBKO ABA MPCAbIAYIINX 3HAUYCHU A,

AJIL TIOATOTOBKH K OYUCPCAHOMY HHUKITY IPUMCHCHO OOHOBJIEHHE INCPEMCHHBIX, HaAYMHAA C

"cambIX cTapbIX'" 3HAYEHUM.

@ KoHTpoJibHBbIE BOIPOCHI

o > w N

KakoBa ocHOBHas uzes perieHus 3a1auu 1 (0 Kupnuye v npsiMoyroibHOM OTBEPCTUH)?
Kaxue HOBbIE aNITOPUTMHUYECKUE TIPUEMBI IPUMEHEHBI IIPU PEILICHUU 3a1auun 17

KaxoB ocHOBHOI MeTOJ1, TPUMEHEHHBIHN B 3a7aue 27

Kak mpaBuiibHO 00MpaTh KOHTPOJIbHbIE TPUMEPHI JUISl BBHIUMCINUTENBHBIX 3a/1a4?

[loueMy mnpu pemieHHH HEKOTOpBIX 3a/ad, TPeOYIOUIMX BBIYMCIEHUS 3JIEMEHTOB
MOCJIeI0BATENbHOCTH, MOXKHO HCIOJB30BaTh NPOCThIE NEpEMEHHbIE s 00O03HAa4YeHHUs

QJICMCHTOB ITOCJICA0BATCIbHOCTH, a4 HEC MAacCCHBEI?

4. OcHOBBI Oﬁ'beKTHO-OpI/leHTI/IpOBaHHOFO NnmporpaMMHupoBaHusl

Konnenuus OOII Bo3nukna B cepenune 80-x rogoB. I'maBHast ee ujaes B TOM, YTO IPOrpaMMHOE

MPUIIOKCHUC, KaK U Oprxcanmm”I HaCc MHUp, HOJIZKHO COCTOATHL U3 OG’BCKTOB, O6J'IE[,Z[8.IOH_II/IX

coOcTBeHHBIMH cBOMcTBaMU U noBeeHneM. OOIl o0beanHAET NCTTOHIEMBIN KO/ MPOTPaMMBI U €€

JaHHbIE B OOBEKTHI, UTO YNPOILIAET CO3JaHME CIIOKHBIX IMPOrpaMMHBIX NpriioxeHuid. Hampumep,

35



MOKHO OpraHM30BaTh KOJUIEKTHBHYIO pabOTy HaJ MHPOEKTOM, TJe KaXKIbIH YYaCTHUK CO3/aeT

COOCTBEHHBIN KJacC 0OBEKTOB, KOTOPBIA CTAHOBUTCS JOCTYIHBIM JIPYTUM Y4aCTHUKAM IPOEKTA.

[Ipy 0OBEKTHO-OPMEHTHPOBAHHOM MOIXOJE NPOTPAaMMHBIC 3a/laud  PaCHpeAeSIIOTCS MEeXITy
oObekTaMu mporpamMmbl. OOBEKTHI 00JaAIOT OIpEeNeIeHHBIM HAa0OpPOM CBOWCTB, METOJIOB U
CIIOCOOHOCTBIO PearupoBaTh Ha COOBITHS (HAKaTHE KHOIIOK MBIIIN, HHTEPBAJIBI BpEMEHH | T.1.). B

OTJIMYHUEC OT HNOPOHCAYPHOI'O IPOrpaMMHpOBAaHHA, TAC IOPAAOK BBIIIOJIHCHHUA OIIEPaTOPOB

ImporpaMmal OIIPEACTIACTCA MOPSAAKOM HUX CIICAOBAHUA U KOMaHIaMU YIIPpaBJICHUS, B OO0I1 IOPAA0K

BBITTOJIHEHUS MTPOLEAYP U PYHKIUI onpeaensieTcs, Mpexie BCEro, COOBITHIMH.

YT1o0OBI IMIPOCKT MOXHO ObUIO CcYHTaTh O6T>CKTHO-OpI/ICHTI/IpOBaHHHM, 00BEKTHI JOJIPKHBI
YAOBJIETBOPATE HEKOTOPBIM Tpe6OBaHI/I$IM. OTHMHU Tpe6OBaHH5[MH SABIAIOTCA HHKAIICYJIALIHSA,

HacJIe0BaHHue U MOJIUMOP(U3M.

o MHukancyasiuuss — O3Ha4yaeT, 4YTO OOBEKThl CKPHIBAIOT JeTalu CBOed paboThl.
Wukancynsuus no3BojsieT pa3paboTuuKy OObeKTa M3MEHSTh BHYTPEHHUE MPUHIMIIBI €ro
(yHKIMOHMPOBAHUS, HE OKa3blBas HUKAKOTO BIMSHUS Ha TOJib3oBarens oOvekta. B VB
STOT MPHUHIIHUI PEATN3YeTCs, B OCHOBHOM, 3a CUET MPUMEHEHUs onucanuii Private u Public.

o HacienoBanme — o03Ha4yaeT, 4TO HOBBIH OOBEKT MOXHO OINPENEIUTH HAa OCHOBE YXe
CYIIECTBYIOIIMX OOBEKTOB, MPU 3TOM OH OyaeT coxep’kaThb BCE CBOWMCTBA M METOJBI
poaurensckoro. HacnenoBanue mnone3Ho, koraa TpeOyeTcs cO34aTb HOBBI OOBEKT,
o0ajaromuil  OMOJHUTEIbHBIMI CBOWCTBAMHM IO CpaBHEHHMIO co crapbiM. Cremnyer
3aMeTHTh, 4T0 VB He noanepxuBaeT Hacael0BaHUS B CTPOTOM CMBICIIE 3TOTO MOHATHSL.

e Tosumop¢usm — MHOTHE 00BEKTHl MOT'YT UMETh OJHOMMEHHBIE METO/Ibl, KOTOPBIE MOTYT
BBIMOJIHATE pPa3Hble JAEHUCTBHs s pa3HbIX 0O0bekToB. Hampumep, omeparop "+" mns

YHCJIOBBIX BCJIIMYUH BBIITIOJHACT CJIOXKCHUE, a AJI1 TEKCTOBBIX — CKIJIICHMBAHUC.

B OOII uenTpanbHbIM siBIsieTcs MoHsATHE Kiaacca. Kiace — 310 ma6ioH, Mo KOTOpoMy CO3/1al0TCs

00BEKTHI OIMPEACIICHHOI'O THUIIA. Kacc O6T>€I[I/IH$ICT B cebe JAaHHbIC 1 METOAbI UX OﬁpﬂﬁOTKI/I.

O0BbeKTbl — HTO K3EMIUIAPHI ONPEACIIEHHOIO Kilacca. Harmpumep, KHONIKHA MM TEKCTOBBIE OIS,

YCTaHABJIMBACMBIC Ha (bopMe SABJIIFOTCA SK3CMIUIApaMU COOTBCTCTBYIOIHUX CTAHAAPTHBIX KJIACCOB

VB.

Co3natb coOcTBeHHBIN Kiacc B VB M0OkHO ¢ moMomipio Moayiis kiacca. Moayab KJjiacca COCTOUT
U3 DIIEMEHTOB TpeX THIIOB: CBOWMCTB, METOA0B, COOBITHIl, OQPOPMIISIEMBIX B BHJE OMHCAHUIA,

nporenyp u (QyHKUIuil BHYTpU KOHTEWHHepa — MOAYIs. Y MOy Kiacca HET COOCTBEHHOTO
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MOJIH30BaTEILCKOT0 HHTEpderica — (GopMbl, OJHAKO OH MOXKET MCIOJb30BaTh KOHTEHHEP (OPMBHI,

AJI 9€Tro JOJIZKCH COACPIKATH COOTBCTCTBYIOIIUC MCTOIBI.

J1eMeHThI YIpaBJICHUA — 3TO O6L€KTBI, HCIIOJIB3YEMBIC IIPHU pa3pa60TKe IIOJIB30BATCIIBCKOI'O

uHTepdeiica.

4.1 TexHos0rusi BU3yajibHOI0 NporpaMmMupoBanmus B cpeae VBA

OCHOBO#i /7151 BU3YQJIbHOTO TIPOTPaMMHUPOBaHUs SBISIOTCS (opmbl. [IporpammupoBanue B cpere
Access HauMHaeTcsl ¢ co3gaHus (GOpMBI B peKMME KOHCTpYKTOpa. B 3TOM ciyyae OTKpbIBaeTcs

AOCTYII K IMAHEIN 9JIEMCHTOB, ITOKa3aHHOM Ha PUCYHKCE.

v [laHenb 31eMeHToB
KN 12OV BBEEIEBE 18\ OR

[IporpaMMucTy HEOOXOAMMO YCTAaHOBUTH Ha GopMe TpeOyembli 3JIEMEHT YIpaBJICHUS HaKaTHEM
COOTBETCTBYIOIICH KHOIKM HA IMAHEIW 3JEMEHTOB M "HPOTSKKOW'" yKa3aTelneM MBIIIM B HY>KHOM

MecTe (OPMBIL.

JInst Toro, 4ToObl 00ECTICUNTh BBITIOIHEHHE YJIEMEHTOM YIpaBIICHHS TPeOyeMbIX ACHCTBUH, €ro
HEOOXOMMO 3alporpaMMHUpPOBATh. JTO MOXKHO C/ENaTh, BHI3BAB Yepe3 KOHTEKCTHOE MEHIO OKHO
CBOMCTB anieMeHTa ynpasiieHus. Ha Bknaake Cobvimusa cnenyet BbIOpaTh MOAXOASIIEE COOBITHE U
Ha)XaTh KHOMKY C TpeMsl TOUKaMH B BBIOpaHHOH cTpoke. B pe3ynbTaTe OTKpOeTCsl OKHO pelakTopa
VBA c¢ 3aroroBkoil mporenypsl o0paboTku coObiTus. [Iporpamma ympaBieHus BIHMCHIBA€TCS

BHYTPb 3TON 3arOTOBKH.

Hanpumep, ans Hambojee 4acTO HCIOJIB3YeMOTO JJIEMEHTA YMPaBICHHUS — KHOMKH OCHOBHBIM
cOOBITHEM SIBIISIETCS Ha)kaThe KHomKu. [Iporenypa oOpaboTKH 3TOTO COOBITHS MOXKET COIAEpPKaTh
000 KO/, HarpuMep, oOpallleHue K IPYro MpoIeaype, BBHIMOIHSOMENR 00pabOTKy TaHHBIX B

TadJmIeE.
Kpome KHOIIKM 04eHb YacTO UCIOJIB3YOTCS 3ieMeHTHI yripasienus "Haanucs" u "Ione".
Haanucew npumensiercs AJis BbIBOJA TEKCTa, KOTOPBIM HE JOHKEH H3MEHATHCS MOJIb30BaTelIeM

(Hampumep, 3aroJIOBOK KaKOT0-TM00 00BEKTa yIpaBICHHS).
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IToae HCIIOJIB3YCTCA JIA BBOAA, BBIBOAA MW PEAAKTHPOBAHUA II0JB30BATCICEM TEKCTOBOU

(cuMBOIIEHOM) HH(OPMAITHH.

PaccMOTpUM TEXHOJIOTHIO IIPOrPaMMHUPOBAHUS C HCIOJIB30BAHUEM DJIEMEHTOB YIIPABJICHMS Ha
npumepe. Ilpu »sTOoM Oydgem mnpuaepxuBaThbCs OOMIEH METOAMKH IMPOrPaMMHPOBAHUS,

PAacCMOTPEHHOM B MPEBIIYIINX pa3jienax.
1. IlocTanoBKa 3aga4u.

B nocnenoBatenbHocTH M3 N umMcesl HalTH HENPEPBIBHYIO IMOANOCIEN0BATENBHOCTD, UMEIOIIYIO

MakcUMaJbHYI0 cymmy. HTepdeiic monb3oBarens H0KEH UMETh BHI, TOKa3aHHBIA HA PUCYHKE.

E=|OnpepeneHne MaK

Maccures A

MakcmmanbHaa cymma

HauanbHbiin HoMep

KoHeuHbIn HoMep

3anyck
nporpaMMbl

Puc. 1. Bug none3oBarenbckoro uHTepdeiica
2. ®opmanu3zanus 3a1a4M.
Jlist paccMaTpuBaeMou 3a/1aud BBEIEM 0003HAYCHUS:

e A — MaccuB, coepKaluii HCXOHYIO TOCIEJ0BATEIbHOCTD YHCEN;
e MaxSum — makcuManbHas CymMMa,

e NumBegin, NumEnd —  Homepa  mepBOro W  MOCIEAHEr0  DIIEMCHTOB

MOJIIIOCIIEI0BATENBHOCTH, 00pa30BaBIlEil MAKCUMAJIBHYIO CYMMY.

MaccuB — 3TO MHOKECTBO OAHOTHUITHBIX MEPEMEHHBIX, UMEIOIIUX OJHO MM, JOCTYI K KOTOPBIM
onpenensiercs uHaekcoM. B Visual Basic mHaeKch 3akimi04atoTCsi B KpyTiible CKOOKH TTOCJIE UMEHU

maccuBa, Harnpumep A(5). Ilpu ommcanuu mMaccuBa CielyeT yKas3blBaTh €r0 BEPXHIOK TPaHHMILY,
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nanpumep, onmcanne Dim A(100) As Single ompenenser maccuB A u3 101 snemenra
BEIIECTBEHHOI0 THUMA. Takoe KOJWYECTBO 3JIEMEHTOB OOYCIIOBICHO TEM, YTO HIDKHsIS TPaHHUIIA
HHJICKCOB JIFOOBIX MACCHBOB paBHa HY0. CIeayeT 3aMeTHTh, YTO OIMHMCAHUE TOJIBKO PE3CPBUPYET
HEOOXOMMMBIH 00bEM MMaMATH IS XpaHEHWs MaccuBa. KOJIMYeCTBO DIIECMEHTOB MacCHBa,

HCIOJIb3YEMBIX MPU PEIICHUH 33a4U MOXKET OBbITh JIIOOBIM B IIpejieiaxX OMUCAHHBIX TPaHUI.
Takum oOpa3om, hopMabHON TOCTAHOBKOM peIIaeMoi 3a/1auul sIBJISETCS:

e gaHo: N, A;

e HaiTu: MaxSum, NumBegin, NumEnd.
3. MoaenupoBaHue 33124 U MOATOTOBKA KOHTPOJIBLHOI0 IpuUMepa.

HJ’ISI C(bOpMyanOBaHHOﬁ 3aJa4ud HMMCECTCA HCECKOJIBKO pemeHI/Iﬁ. OnTuManpHOE 3aKJII0YaeTcs B
HCIIOJIB30BAHHUU OJHOKPATHOI'O IMPOCMOTpPA BCCX N »1eMEHTOB H 6a3pr€TC$I Ha TOM, 4YTO IIpH
IMMOJIY4YCHHUHN OTpI/IHaTeJIBHOﬁ CYMMBLI, BCA IMOANIOCICAOBATCIBHOCTL, AdaBHIasg 3Ty CYMMY, MOXCET

OBITH MCKJIFOUEHA U3 naaneﬁmero PaCcCMOTPCHUA.

Kontpoabnblii npumep: A = (2.5; -3.1; 1.8; 4.2; 2.9; -1.1; 2.9; 2.3; -7.9). MakcuMalibHYIO CyMMY

B 9TOM IIpUMepe, paBHYIO 13, 00pa3yroT a5ieMeHThI ¢ 3-ro 1o 8-ii.
4. Pa3zpaboTKa ajiropuTMa peuieHus 3a1a4m.

A.]'IFOpI/ITM AJI paCcCMAaTpUBacMoOro npuMepa u €ro Aetajini3anus IOKa3aHbl HA pHUC. 2-4.

!
L WA S 2

| Hogromorxa xwpwny | 3

Brrenercte ¥ aame TXyLer
cynoasr S, Ecme S<0, mo xarooaem
HOEYE0 cymony, ecnt S=MaxSum, 5
TO ZAMONEHASN HOEOR 3 HAYRIGE @
MaxSum.
MaxSum=4(1)
$=0; NumBegin=1 |31
8 HumEnd=1; j=1

Puc 3. JeranmsaimaGmoxa 3

Puc.4. Je ramuzanua Gmoka 5

Puc. 2. OcHOBHAA CXeMa AJTOPHTVE

5. Pa3padorka unTepdeiica
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JIist XpaHeHUsT UCXOJIHBIX JaHHBIX co3nanuM Tabmuiy Iloc/ienoBaTelbHOCTh C OHUM YHUCIOBBIM
moiieM (OAMHApHOE C TUIABAIOMIEH TOYKOW) TMOJ WMEHEM JJIeMeHT. 3arojHuM TaOmauily

HOCJ’IC}IOB&T&]’[LHOCTL SHAYCHUAMMU, IIOATOTOBJICHHBIMHU B KAYCCTBC KOHTPOJIbHOI'O IIpUMEpaA.

B pexume koHCTpyKTOpa cozmaaum ¢opmy ""Onpedenenue maxcumanvroiu cymmut'’. J{ns toro,

4T00BI YOpaTh ¢ (OPMBI JIUIIHUE JICTAIH, 33Ja/IUM €€ CBOWCTBA, KaK MOKa3aHO HA PUCYHKE.

X
MakeT l,ﬂaHHble | Coﬁuma' Apyrue I Bce I
CIGATIAEE o cicioiciaiosaiaio) aine oo OnpeaeneH1e MaKci -
PezimM No yMonYaHuo . . . . .. . . . . [pocTaA dopma ==
AonycTUMele pesiMel . ... .. ... . Bce
[MONOCE!I NPOKPYTIM &« v v v v oo oo v s OTCYTCTEYHIT
OBNacTe BEIAENEHMA + .« « v v v v v v v s Het
KHOMKM MEPEX0Aa . . . v v v v v v v v a s Her
PazgenurencHele mkHM . . . ... .. HeT LI

Puc. 5. CoiicTBa ¢opmbI

Jlnst BBIBOJIa MaccuBa A ycTaHOBUM Ha (hopme snemeHT Crucok, Kak 1nokasano Ha puc. 1. Eciu Ha
[aHeJIu 3JEMEHTOB Haxara KHonka Macmepa, TO MacTtep NMOTpedyeT ONpeAeiauTbh HEKOTOphIe
CBOMCTBA crniMcKa. [ JIaBHBIM M3 HUX SIBJIsI€TCSI CBOUCTBO Mcmounuk 3anuceil, Tie clelyeT yKazaTh

tabsuny Ilocnedosamenvrocme.

BbIBoJ MakcuManbHON CyMMBbl, HAYaJIbHOTO U KOHEYHOT'O HOMEPOB OyJieM BBIMOJHATH B MPOCTHIE
nojsi. Cienyer mpoBepuTh, 4YTOObI MMEHa MoJieil Obutn cooTBeTcTBeHHO Ilonel, Ilone3 v Ilones, a
KOMaHIHOW KHONKH — Knonka(. B sToM cirydae nMeHa OyyT COBMaaaTh C MPUBOAMMBIMH HUKE B

JIMCTUHTE MPOrPaMMBbI

6. IlporpaMmmMupoBaHue aJIropuT™Ma

JInst 3anmucu TporpaMMBbl BBI30BEM KOHTEKCTHOE MEHIO KHOIKH 3alycka BbIYHCIeHHU (puc.l) u
BeIOEpeM MyHKT OQbpabomka coovimuil... . B okue Ilocmpoumens cnenyet BoiOpats Ilpozpammet.

OTtkpoeTtcst okHo pedaxkmopa VBA ¢ 3aroToBKOM:

Private Sub Knonka0_Click()

End Sub
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Kox o6paboTku Ha)kaTusi KHOINKHU CJEIyeT BIHCAaTh BHYTPh 3TOW mpoueaypbl. Hiske mpu-BeaeH

MOJHBIN JIMCTUHT nporpaMmMmbl ¢ KOMMCHTApHUAMU K KOMaHJaM IpOrpaMMBbI.

PabGota mporpaMmbl MOXET 3aBUCETh OT HACTPOWKH MHTEIPUPOBAHHOM cpelbl. [l0aTOMY, HaX0ACh
B Cpe/Ie pelaKkTopa MpOrpaMMbl, CIIeAyeT oOpaTUThes K MeHIo T00ls/References... u moakI04YUTh
OuOIMOTEKH, KaK TIOKa3aHo Ha puc. 6. BaxkeH He ToNbKO HAOOP OMOIMOTEK, HO U UX PACTIOTIOKEHUE
B okHe References: BepxHHe HUMEIOT MPUOPHUTET MO CPABHEHUIO C HWKHUMH. [ M3MeHEHHUs

NPUOPHUTETA B OKHE UMEIOTCS JIBE KHOMKH Priority.

References - Uch_proc ” X|

Available References: OK

vl visual Basic For applications A Cancel
WIMicrosoft Access 9.0 Object Library e
WIMicrosoft DAO 3.6 Object Library
VI OLE Automation Browse...
WIMicrosoft ActiveX Data Objects 2.1 Library -
Llacwzmain 4+
[Jacwztool
[ IMicrosoft Access Wizard Control Library Priority

(] 14S Helper COM Camponent 1.0 Type Library Help |
145 RADIUS Protocol 1.0 Type Library 3

:-) VideoSoft Data Reporter 7 (WVB6/ADO) —
=) VideoSoft WSDraw 7.0

=) VideoSoft WSFlexGrid 7.0 (Light) 2z
= WidenSnft WSElexcrid 7 N ANl
4

NRY
| |

—CCRP BrowseDialog Server b2 (VBS SP2)

a 10000

Location:  C:AWINDOWS\system32\corpbdsS.dll
Language: Standard

Puc. 6. OxHO References

4.2 JINCTHHT POTrPaMMBbl pelleHus 3212491

Option Compare Database 'Pe:kuM cpaBHeHUsI TEKCTOB

Option Explicit 'Pe:kuM IBHOT0 OnucaHusl MepeMeHHbIX.

Private Sub Knonka0 Click() 'TIpoueaypa o0padoTku HazKaTHsi KHONKHU
Dim dbs As Database 'Onucanue dbs kak 6a3bl JaHHBIX

Dim rds As Recordset 'Onucanue rds Kak BUPTYaJIbHOH Ta0 MBI
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' OnucaHue nepeMeHHbIX BeIeCTBEHHOI0 THIIA
Dim A(100) As Single, MaxSum As Single, S As Single
' OnucaHue nepeMeHHBbIX 1eJIOro THIAa.
Dim i As integer, j As Integer, NumBegin As Integer
Dim NumEnNd As Integer, N As Integer
Dim SL As String
Set dbs = CurrentDb 'Onpeneants dbs kak Tekymyro 6a3y JaHHbBIX
' 3amoJHUTE rds 3anucamMu u3 Tadanubl "'IlociaexoBaTeLHOCT"
SL ="SELECT * FROM IlociexoBarebHOCTH"
Set rds = dbs.OpenRecordset(SL)
rds.MoveLast 'YcTraHoBUTB yKa3aTelib HA MOC/IETHION 3aNUCh B rds
N = rds.RecordCount 'OnpeneuTs KOJIM4YECTBO 3anucel B rds
rds.MoveFirst 'Y craHoBUTH yKa3aTe/ib Ha MIEPBYIO 3alIUCh B rds
Fori=1 To N 'luka, popmupyrommuii Maccus A

A(i) = rds!DuemenT '3anoMHNJIN i-0€ 3HAYEHHUE MOJIA "'JaeMeHT" .

rds.MoveNext '[lepeBesin yka3zaTe/b Ha CJAeAYIOUIYIO 3aNIMCh B rds
Next 'Konen nukJjia
dbs.Close '3akpbliiu 0a3y JaHHBIX
NumBegin = 1: NumEnd =1 'Baok 3.1, puc. 3
MaxSum =A(1):S=0:j=1
Fori=1ToN 'Baok 4, puc. 2

S=S+A() 'Baok 5.1, puc. 5

If S > MaxSum Then 'Baok 5.2, puc. 5

MaxSum = S: NumBegin = j: NumEnd =i 'bjok 5.3, puc. 5

End If 'Konen ycsioBust
If S<0 Then 'Baok 5.4, puc. 5
J=i+1:S=0 'Baok 5.5, puc. 5
End If 'Konen ycsioBust
Next i 'Koner muka
IHonel.SetFocus 'BbIBOJ pelieHust

IHonel.Text = Str(MaxSum) 'myrem yCTAHOBKH
ITouse3.SetFocus 'hokyca Ha 3JIeMEHT
ITose3.Text = Str(NumBegin) 'ynpasienust Tuna '"noje"

IToae5.SetFocus 'M BBIBO/IA B HEro
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IMoaeS. Text = Str(NumEnd) 'crpokm ¢ pe3yiabTaTom.

End Sub 'Konen nmpouenypst
Koz 06paGoTku cOOBbITHS HaKATHsI KHOTIKK Ha (hOpME COCTOHT U3 TPEX OCHOBHBIX YaCTEiA:

e (QopmupoBanue MaccuBa A u3 3anuceil Tabnuil IlociedosamenvHocme;
e pCIICHHE 33]a4H;

e BBEIBOJ PE3YJIbTAaTOB B TCKCTOBBIC I10JIA.

dopMHUpOBaHHWE MacCHBa BBHINIOJHEHO 4Yepe3 BUPTYalbHYIO Tabmuily rds, YTO SBISETCS
CTaHJIAPTHBIM MpHEMOM paboThl ¢ Tabiunamu bJl. Bupryanenas tabnwma dopMupyercs mpu
nomomnn uHCTpykuuu SELECT, sBmsromeiics komanmour s3eika SQL  (Structured Query
Language), wucmoab3yeMoro s ymnpaBieHHs Oa3aMu JaHHbIX. VBA mMo3BoJsIeT BCTpauBaTh

¢parmentsr SQL.

HJ’IH 3aIlyCKa IporpaMMbl CICAYCT OTKPBITH (1)0pMy U MICJIIKHYTb IIO KHOIIKC 3alTyCKa. P €3yJIbTaT

BBIIIOJIHCHUS ITPOT'PpAMMBI ITOKA3aH Ha PHUC. 7.

EE Onpenenenne MakcHmanbt _ o] X]
W MakcmmanbHaa cymma [13
2,5
_13{31 HauyanbHbin HomMep 3
4,2 5 M5
219 KoHeuHbIn HoMep
-1,1
2,9
23 3anyck
79 nporpaMmbi

Puc. 7. Pemenne 3amaun

@ KoHTpoJibHBbIE BONIPOCHI

1. KaKOBa TJIaBHasd HWACA KOHLCIIIINU O6’BCKTHO-OpI/ICHTI/IpOBaHHOFO HpOTpaMMI/IPOBaHI/IH
(OOIT)?

2. KakoBbl OCHOBHBIE XapaKTEPUCTUKU 00bEKTa?
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19.
20.
21.
22.
23.

24,

B 4em ornuunme mnopsaka BeimosHeHUs nporpamm B OOIl m B mpouenypHom

IIPOrpaMMUPOBAHUN?

KaxoBsl ocHOBHEIEC oHATHS OOII?

UYro Takoe nnkancynauus? [Ipuseaure npumepsl.
Yro o3HayaeT HacIeIOBaHUE?

B uem 3akmouaercst monmmmopdu3M 00beKTOB?
Uto Takoe kimacc? Uro o0beaunser B cede kiacc?

Urto takoe 00bekT? [IpuBeauTe mpuMepbl 0OBEKTOB.

. Kak MoxHO co3aath cobcTBeHHBIH Kitace B Visual Basic?
11.
12.
13.
14.
15.
16.
17.
18.

N3 KkakuX 371€eMEHTOB COCTOUT MOIYJb Kilacca?

Urto Takoe anemeHThI ynpasienus? [IpuBeaure npumepsl.

C 4ero HaunMHaeTcs MPOrpaMMUpoBaHue B cpene Access?

Kak MO’KHO ycTaHOBUTB Ha (hopMe 3JIEMEHT yIpaBiaeHUs?

Kak obGecrnieunTs BBINOIHEHHUE 2JIEMEHTOM YIpaBieHUs TpeOyeMbIX AeCTBUt?
KakoBo Ha3HauyeHuUe 3J€MEHTOB YIPaBJIEHUS HAIKUCh U 1oe?

KaxoBa TexHO0THS IPOrpaMMHUPOBAHUS C UCIIOJIb30BAaHUEM 3JIEMEHTOB YIIPaBICHUS?

Yro Ha3wiBaeTcd MaccuBoM? Kak MOXHO omumcaTb MaccCHB? I[J'IH 4ero CJIYKUT OIMMCAHUC

MaccuBa?

Onummre 3Tan Gpopmanuzanuy 3aa4u Ha TIpUMepe.

B yem cMbIc 3Tana MoeIMpOBaHHS?

Kak Brimonnsiercs pazpadotka uHTepdeiica npunoxeHus?
Kak 3anncats nponenypy o0padoTku coObITHS?

N3 ckombkux YacTeil COCTOMT KoJ OOpabOTKH COOBITHUS Ha)KaTus KHONKU Ha (opme?

[Tepeuncnure ux.

Kak 3anmyctuts nporpammy?
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