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BBenenue

B HacTosiee BpemMsi B caMbIX pa3HbIX OOJIACTAX YEJIOBEUECKOW NEATEIbHOCTH
UHGOPMAITMOHHBIE TEXHOJOTUH 3aHUMAIOT OJHO M3 BeAyIIMX MecT. [IpuMenenne xom-
NBIOTEPA 3HAYUTEIBHO MOBBINIAET MTPOU3BOAUTENIBHOCTh Tpyaa. JIF0Oble COBpEMEHHbIE
TE€XHOJIOTHH, B TOM YHCJIE U KOMIBIOTEPHBIE, COAEPKAT B CBOEH OCHOBE IIMPOKUN CIION
TEOPETUYECKUX 3HAHUW, OBJAJEHUE KOTOPHIMHU MO3BOJSET B COBEPIICHCTBE MOJIb30-
BAaThCSl ’TUMH CAMBIMHU TEXHOJIOTHUSIMUA. Y POBEHb PAa3BUTHS NPOTPAMMHBIX CPEACTB HO-
CTHUT TaKOTO YpOBHs, 4TO OT nosib3oBates [IK Tpedyercs He TOIbKO yMEHUE HAXKUMAaTh
Ha KJIaBUIIM, HO U TTOHUMAaHHUE XOTsI Obl OCHOBHBIX IMPOIIECCOB, MPOUCXOISIINX BHYTPU
KOMITbIOTEpA W Mpu padoTe paznuyHbiXx mnporpamMMm. COBpEMEHHBIH KOMIBIOTEp —
CJIO’KHAsl MaIllMHA, IPOAYKT Pa3BUTOrO YEJIOBEYECKOTO MHTEIUIEKTA, I0ATOMY, OUYEBH/I-
HO, OH ¥ pacCYUTaH Ha B3aUMOJICHCTBUE C KBATM(PUIIUPOBAHHBIM I10JIb30BATEIIEM.

B nponecce ucnosib3oBaHusl B NPOPECCUOHAIBHON JEATEIBHOCTH KOMIIBIOTEpA
nepe Mojb30BaTeNieM BO3HUKAIOT Ipobiemsl. [lepBas mpobiema 3aKkio4aeTcst B TOM,
YTO MOJIB30BATENIO HANOEAAeT padoTaTh B paMKax MPEIaraéMoro eMy MpUIOKEHUs,
MHOTOKPAaTHO HaKUMaTh HA OJTHU M T€ YK€ KJIIABUIIM TIPH PEIICHUH TPUBBIYHOMN TSI HE-
ro 3aJlayd U BO3HUKAET €CTECTBEHHOE KEJIAHWE aBTOMATHU3UPOBATh padOTy MPHUIIOKE-
Hus. Bropas npobnema (Gosiee oOlero miaHa) cBsizaHa ¢ BRIOOPOM MEXAY MOCTOPOH-
HEW Y3KOHANpaBJIEHHON MporpamMmoil U "cBouM' aJanTHUPOBAHHBIM JJIsi KOHKPETHOMU
3a1aun mpuiokeHueMm. Kak mpaBuiio, mojib30BaTeNid, paOOTArONIME B OpTraHU3AIMSIX,
HaIpaBJICHHBIX HAa TMOCTOSHHOE pPa3BUTHE, BHIOMPAIOT BTOpoil BapuanT. M, HakoHer,
TPEThsl, 0OBEKTUBHO CYIIECTBYIOIIAs TPOOIeMa — ATO TIOCTOSIHHOE Pa3BUTHE MHTEIUICK-
TyaJIbHBIX U UH(OPMAIIMOHHBIX TEXHOJIOTHH, KOT/Ia TPUXOIUTCS OBITh B Kypce BCEX HO-
BUHOK TPEJIaraéMbIX B KOMIIBIOTEPHOM MUDE.

Takum 00pa3oM, C TEYEHUEM BPEMEHHU, KBATHU(PHUIMPOBAHHBINA MOJIH30BATENb
CTAJIKMBAETCSI C HEOOXOAMMOCTBIO COBEPILIEHCTBOBATH CBOU 3HAHUS B 00JacTH MHGOP-
MalMOHHBIX TEXHOJOTHUH.

Kak moka3pIBaeT MpakTHKa, XOPOIIo pa3paboTaHHBIMU M HauOOJIee TOMYISPHBI-
MU Ha CETOMHSIIHHWMI JCHB SBIISTFOTCS KOMITOHCHTHI CeMEHCTBa O(PHCHBIX MPHUIIOKEHUN
Microsoft Office. D10 cBsi3aHO ¢ TeM, YTO OHM 00JIaJJal0T OYCHb TUPOKUM JUATIA30HOM
CPEICTB JJIsl BBOJA, aHAJIM3a M TMPEACTABICHUS JaHHBIX. DTH CPEJCTBA SBIIIOTCS HE
TOJIBKO TIPOCTHIMU M yIOOHBIMH, HO U BBICOKOIIPOIYKTUBHBIMU, YTO OOECIIEYMBAET BhI-
COKYIO CKOPOCTh Pa3padOTKU TPHUIIOKCHHM.

OnHako He Bce 3a/1a4M, BO3HUKAIOIINE B MPaKTHUKE pa3pabOTKU O(UCHBIX MpHU-
JIOKEHUH, MOKHO PELINTb, MOJIb3YSACh TOJBKO MHTEp(hEercHbIMU cpeacTBaMu Microsoft
Office. UroObl mpumiiokeHus, cos3naBaeMble B cpeae kommnoHeHToB Microsoft Office,
caenaTh YOJOOHBIMH JUIS MOJIb30BaTeNeil U (PyHKIHOHUPYIOUMH 3()(PEKTUBHO, parro-
HaJILHO UCIOJIb30BaTh A3bIK Visual Basic for Applications (VBA).



VBA mo3BosIeT co37aBaTh MPUIIOKEHUS, BBIOJHsAEMbIE B cpeae Microsoft
Office. 310 MOryT OBITH Pa3HOOOpA3HBIE AHATTUTUYECKUE TPOTPaMMBbI, (PUHAHCOBBIE CH-
CTEMBI, TIPOTPaAMMBI y4eTa KaJpoB, CHCTEMbI aBTOMAaTHIECKOTO CO3/aHMs OQUIIHATHHBIX
TUCEM/TOKYMEHTOB C MOMOIIBI0 OMOIMOTEKN TOTOBBIX 1a0I0HOB U T.1. [Ipu 3TOM HMH-
Tepdeiic co3gaBaeMoll POTpaMMBbl MOKET OBITh COBEPIICHHO HEIOXO0XXUM Ha WHTEP-
detic TOTO IPUIIOKEHHS, B KOTOPOM OHA HAIMCaHA.

MoxHOo BBIICIIMTE OCHOBHBIC 3TAllbl KOMIIBIOTCPHOI'O PCIICHUS 3aaa4.

1. IlocTaHoBKa 3agavun. OcHoBHOE TpC6OBaHI/Ie K IIOCTAHOBKEC 3aaa4ud — JO0CTaTO4-
HOC KOJIMYECTBO I/IHCI)OpMaI_[I/II/I JJIA pCIICHUS 3a/1avu.

2. MoaeaupoBanue u ¢opmaausanusa 3agaun. Oopmanusanus pearogaract
3aMEHYy CJIOBECHOU (POPMYTUPOBKH peIIaeMOM 3aJauv KPaTKUMU CUMBOJIBHBIMU
0003HaYEHUAMH, OJM3KUMH K 0003HAYEHUSIM B A3BIKAX MPOTPAMMUPOBAHUS WU
K MaremMathdeckuM. MoaeJaupoBaHHMe 3a/lauyd SIBJISIETCS BAXKHEHIIUM HTaIlOM,
IEJIbI0 KOTOPOTO SIBIISIETCS MOUCK 0OIel KoHuenuu pemieHus. OObIYHO MOoJIe-
JMPOBAHUE BBIMIOJIHAETCA MYTEM BBIJIBUKEHUSI THIIOTE3 PEIICHHS 3aJa4d U HUX
IIPOBEPKE JIIOOBIM PaAIMOHAIBHBIM CIOCOOOM (TIPUKUIOYHBIE pacdeThl, pusnye-
CKO€ MOJICIMPOBAHUE U T.1.). Pe3yiabTaToM Ka)KI0¥ NMPOBEpPKH SIBISETCA JIMOO
MPUHATHE TUTIOTE3bI, JTMOO0 O0TKa3 OT Hee U pa3zpaboTka HOBoM. K pa3zpaborke ai-
ropuTMa CiaeayeT MPUCTyNaTh TOJbKO MOCIIEC TPUHSATUS TUIIOTE3bI PEIIeHUs 3a/1a-
yu. [Tomumo uaeu pemieHus: 3aaayu, pe3yJbTaTaMu 3TOr0 dTarna JOJKHBI ObITh
dbopmanu3zoBaHHasl MOCTAHOBKA 3aJlaud TUMA "AaHO-HAUTU" U TIOCTAaTOYHOE KOJIH-
YECTBO KOHTPOJIBHBIX MTPUMEPOB MJIS MOCIEIYIOMIETO TECTUPOBAHUS POTrPAMMBI.
K xareropuu "JlaHo:" OOBIYHO OTHOCATCS JaHHBIE, BBOJMMbIC B Hadajie pabOThI
MporpamMmsbl U obecreurBarone MaccoBocTh anroputMa. K kareropun "Haiitu:"
OTHOCATCS JIaHHBIE, MOJTy4aeMbIe B pe3yJibTaTe paboThl MPOrPaMMBI.

3. Pa3paboTka ajropurMa. DTOT 3Tall NIPEACTABISCT COOOM peanu3aluio HIACH
pelleHUs 3a7a4H.

4. TecTupoBaHHe AJTOPUTMA. DTl NPEANOTIAracT MPOBEPKY aJrOPUTMa BPYUHYIO
C UCIIOJIb30BAaHUEM MOATOTOBJIEHHBIX PaHEE KOHTPOJIbHBIX TPUMEPOB. s ciioxk-
HBIX 3a7]a4 3TOT 3Tall MOXET OKa3aThCs BeCbMa TPYIAOEMKHUM, IO3TOMY OIBITHBIE
MIPOTPaMMUCTBI IPOITYCKAIOT €r0 U TECTUPYIOT MPOTPaMMY.

5. IIporpammupoBanue ajaropurMma. [IporpammupoBanue siBisgercs GopmManibHOU
3aMKChIO AJITOPUTMA CPEJCTBAMHU S3bIKA TPOrPAMMHUPOBAHMS.

6. TecrupoBanue mporpamMmspl. TeCTUpOBaHKE BBINOJHIETCS IIyTEM BBIBOAA IPO-
MEXYTOYHBIX PE3YJIbTATOB PaOOTHI MPOTPAMMBI M CPABHEHHUS UX C KOHTPOJIbHBIM
npumepoM. JJist 3Toro a1Md0 MCMONb3YIOT CHElUaIbHbIe CPEACTBA OTIIAJKU MPO-
rpaMM, UMEIOUIUECS B UHTETPUPOBAHHOM CpeJie sI3bIKa MPOrpaMMUPOBAHUs, JTUO0
BPEMEHHO JT00ABISAIOT B MPOrpaMMy KOMAaHJbl BbIBOJIA MPOMEXKYTOUHBIX 3HAUe-
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HUN. YMEHBIIUTh TPYJOEMKOCTh MOMCKAa OIIMOOK B MPOrpaMMe MOKHO OoJjiee
THIATEIbHBIM MTPOCKTUPOBAHUEM AJITOPUTMA U TUIAHMPOBAHUEM IpOIlecca TECTH-
POBaHUs HA PAHHUX CTAJUSAX pPa3pabOTKU MPOTPaMMBI.

DKCIUIyaTaAllMsl NMPOrpaMMbl M HHTepIpeTanus pe3yJjbTaToB. B ClI0XHBIX
nporpaMMax MOJKET OBITh HEJOCTATOYHO TECTHPOBAHHS JI YCTPAaHEHHUS BCEX
omnOok. O4eHbh 9acTO OHU OOHAPYKUBAIOTCS HA CTAINN HKCILTyaTaIliu.



1. OcHOBHBIC MOHATHS

IIporpaMmma — 3TO AE€TaNbHOE W 3aKOHYECHHOE ONMMCAHUE AITOPUTMA CPEICTBA-
MH fA3bIKa MPpOrpaMMUpoBaHus. VcrionHurenem nporpaMmel ABISETCS KOMIbIOTED. s
BBITIOJTHEHHSI KOMITBIOTEPOM TIpOrpaMma J0JKHA OBITh MPEACTABICHA B MAITMHHOM KO-
1€ — IOCJEA0BATEIBLHOCTH YHCEN, IOHUMAEMBIX IpoueccopoM. Hamucare nmporpammy
B MAlIMHHBIX KOJAaX BPYYHYIO JOCTATOYHO CJIOKHO. [l03TOMYy ceromHsi mpakTH4eCKH
BCE IIPOTrpaMMBbI CO3AAI0OTCS C MOMOIIBIO A3BIKOB IPOTPAMMHUPOBAaHUs, KOTOPBIE 11O CBO-
€My CHUHTAKCUCY M CEMaHTHKE MPUOJIMKEHBI K €CTECTBEHHOMY YEJIOBEYECKOMY SI3BIKY.
OTO CHMXKAET TPYAOEMKOCTh IporpaMMupoBaHus. OHAKO, TEKCT MPOrPAMMBI, 3aIlu-
CaHHBIM C MOMOINIBIO SI3bIKA MPOTPAMMHUPOBAHMUS, OJDKEH OBITH MpeoOpa3oBaH B Ma-
IIMHHBIA KOJI. DTa Oomepanus BBINOJIHAECTCS aBTOMATHYECKH C MOMOILBIO CIIEHHAIBHOM
CITy>K€OHOM MPOTpaMMbl, Ha3bIBAEMOU TPAHCJSATOPOM.

TpaHCJ'ISITOpBI ACJATCA Ha JIBa THIIA: HHTEPIPETATOPbI 1 KOMIIWJISAATOPLI.

HNHTepnperatop nepeBOAUT B MAIIMHHBIN KO U BBIIOJIHIET OUYEPEIHON ONEPATOP
(xomanzay) nporpamMmbl. Eciin komaHAa MOBTOPSIETCS, TO UHTEPIPETATOP paccCMaTpUBa-
€T €€ KaK BCTPEUYCHHYIO BIICPBBIC.

KoMmunarop mepeBoauT B MalIMHHBIA KOJI UCXOJHBIA TEKCT MPOTPaMMBbI IIEITH-
koM. [To3TOMY JOCTOMHCTBO KOMITHJISITOPOB — OBICTPOJCHCTBHE U aBTOHOMHOCTH TI0-
JTy4aeMbIX mporpaMm. JIOCTOMHCTBO MHTEPIPETATOPOB — UX KOMMAKTHOCTH, BO3MOXK-
HOCTh OCTAHOBUTH B JII0O001 MOMEHT BBITIOJTHEHUE MPOTPAMMBI, BBHITIOJIHUTD PA3TMYHbBIE
npeoOpa30BaHus TAHHBIX U MTPOJIOJDKUATH Pab0Ty MPOrPaMMBI.

B o0miem citywae aJig co3nanusi mporpaMM HYKHO UMETh CIEAYIONME KOMITOHEH-
ThI

e TEKCTOBBIN PeAAKTOp — JJIsl HAOOpa UCXOJHOTO TEKCTa MPOTPAMMBIL;
e KOMIIWJIATOP — JIJIsl IEPEBOJIa TEKCTa MPOrpaMMbl B MAIlIMHHBIN KOJI;

o penakTop cBsizell — Il COOPKM HECKOIBKUX OTKOMIMIMPOBAHHBIX
MOJyJIEN B OJIHY IIpOrpaMMy;

o OubmuoTeku GYyHKIUN — IS TOAKIIOUEHUS] CTaHAAPTHBIX (QYHKIUN K
porpamMmMme.

CoBpeMeHHbIE CHCTEMbI MPOrPAaMMUPOBAHUS BKIIIOUAIOT B ce0sl BCE yKa3aHHBIE
KOMIIOHEHTHI ¥ HA3bIBAIOTCS MHTETPUPOBAHHBIMHU CHCTEMAMHU.

WcxomHbIit TEKCT MPOrpaMMbl MOKHO TIOJTYYUTh 0€3 3aIUCH €T0 BPYYHYIO B TE€K-
cTOBOM penakTope. CylecTBYIOT CUCTEMbI BU3YaJIbHOTO MporpamMmmupoBanus — RAD-
cpenbl (Rapid Application Development), koTopsie, He UCKITFOUast BO3MOXKHOCTH 3aMHCH
MIPOTPaMMBbl BpYYHYIO, IIO3BOJISIOT CO3/aBaTh TEKCT MPOTPaAMMBbl aBTOMATHYECKH, ITyTEM
MaHUITYJSIITUN CO CTaHJAPTHBIMH DJIEMEHTAMHU YIIPaBIICHUS, BKIOUYEHHBIMH B RAD-
cpeny. [Toatomy miisst RAD-cpensl moHATHE «ITPOTpaMMHUPOBAHHUE YACTO 3aMEHSIOT I10-
HSTHEM «IIPOSKTUPOBAHUE.



[To cnoco0y pa3paboTKu MporpaMM MOXHO BBIJEIUTH JIBa MOX0/A:

o MpOLEAYPHOE NMPOrPAMMHPOBAHME — 3TO MPOrpaMMHpPOBAHUE, TPU
KOTOPOM BBITIOJIHEHUE KOMaHJ| MPOTPaMMBbl ONPEAEIISIeTCs] UX MOCIe0BaTEIbHO-
CThIO, KOMaHJIJaMH Tlepexoa, [IUKJIa Ui oOpalieHUsIMU K MPOIeaypam;

e O00BEKTHO-OPMEHTHPOBAHHOE NMPOrPpaMMHPOBAHUE — IIPOIPAMMHPO-
BaHUE, NMPU KOTOPOM (POPMUPYIOTCS IMPOrpaMMHBIE OOBEKThI, UMEIOIUE HaOOp
CBOMCTB, oOsagaromyie HabOpoM METOIOB U CIOCOOHBIE pearupoBaTh Ha COOBI-
THUS, BO3HUKAIOUIME KaK BO BHEIIHEW Cpelie, TAK U B CaMOM OOBEKTE (Ha)kaTue
MBIIIIH, cpadaThIBaHUE TaiiMepa, MPEBBILIEHUE YUCIOBOM IPAaHULBI U T.1.). Takum
00pa3oM, BBINOJHEHUE TOW WM MHOW YacTH MPOTPaMMBbI 3aBUCUT OT COOBITUI B
IIPOTPAMMHON CUCTEME.

OO0bexTHO-OpUeHTHpoBaHHOe TmporpammupoBanue (OOII) He wuckiodaer, a
OXBATBhIBAET TEXHOJOTUIO MPOLETYPHOTO MPOrPAMMHUPOBAHUS.

Konuenmusa OOII Bo3Hukia B cepenune 70-x roaoB. ['naBHas ee ujes B TOM, 4TO
IIPOTrpaMMHOE TIPHIIOKEHHE, KaK U OKPY>KaIOIIUM HAC MUP, JOJDKHO COCTOSITh M3 00BEK-
TOB, 00JaJal0INX COOCTBEHHBIMH cBoMcTBamMu U noseacHueM. OOIl oObenuHsgeT uc-
MOJTHSAEMBIN KOJ ITPOrpaMMBbl U €€ JJaHHbIE B OOBEKTHI, YTO YIIPOIIACT CO3AaHUE CIIOXK-
HBIX TPOrPAaMMHBIX MNpUIIOKEeHUH. Hampumep, MOXXHO OpraHu3oBaTh KOJUIEKTHUBHYIO
paboTy HaJa MPOEKTOM, IJie KaKJbId yYaCTHUK CO37aeT COOCTBEHHBIN Kj1acC OOBEKTOB,
KOTOPBIM CTAHOBUTCS JOCTYITHBIM APYTUM y4aCTHUKAM MPOEKTA.

[Ipyn 00BEKTHO-OPUEHTUPOBAHHOM TOJIXO0JI€ MPOrPAMMHBIE 3aJlayll pacrpeaess-
IOTCSL MEXJy 00BeKTamMu mnporpammbl. OOBEKThI 00JaIal0T OMpPEACTICHHBIM Ha00pOM
CBOMCTB, METO/IOB U CIIOCOOHOCTBIO pearupoBaTh Ha COOBITUS (HaKaTHE KHOMOK MBIIIIH,
WHTEPBAJIBI BpEMEHU M T.1.). B oTiMume oT HmpoleaypHOro MpOrpaMMHUpPOBAHUS, T
NOPSAZOK BBIMOJIHEHUS ONEPATOPOB MPOTPAMMBI OMPEIENISAETCs MOPSIKOM HX CIEI0Ba-
HUS 1 KoMmaHjgamu ynpasieHus, B OOIl nopsiiok BBINMOMHEHUS NpoLEenyp U (YHKIIHMA
oTpeseNsieTcsl, MPEeXkIe BCEro, COOBITUAMHU.

UTOOBI MPOEKT MOXKHO OBIJIO CYUTATh OOBEKTHO-OPUEHTHPOBAHHBIM, OOBEKTHI
JIOJDKHBI YZIOBJIETBOPATH HEKOTOPBHIM TPEOOBAHUSM. DTUMH TPEOOBAHUSIMU SIBIISTFOTCS
UHKANCYJISIIUSA, HAC/IeI0BAHNE Y MOJTUMOP(U3M.

o MWukancyasinusi — 03HAYaeT, YTO OOBEKTHl CKPBHIBAIOT JETAH CBOCU PabOTHI.
MHKancynsnus mo3BOJISIET pa3pabOTINKy 00BEKTAa U3MEHATh BHYTPCHHHUE TIPHH-
ITUTIBI ero (PYHKIIMOHUPOBAHUS, HE OKa3bIBasi HUKAKOTO BIUSHUS Ha IMOJIh30BaTE-
7151 OOBEKTA.

o HacaenoBanue — 03HayaeT, YTO HOBBII OOBEKT MOKHO OIPEIECIUTh Ha OCHOBE
YK€ CYHIECTBYIOUIUX OOBEKTOB, IPU 3TOM OH OYAET COJAEp>KaTh BCE CBOICTBA U
METO/Ibl poauTeIbcKOro. HacnegoBanue mosie3Ho, Korjaa Tpedyercs co3aarh HO-
BBl OOBEKT, 00JaMArOIINIl JOMOTHUTEIBHBIMA CBOWCTBAMH TIO CPABHEHHUIO CO
CTapbIM.


http://www.bsu.edu.ru:8801/projects/inf/prog/prog03.htm

o IHoummopdu3m — MHOrHE OOBEKTHI MOTYT UMETh OJJTHOMMEHHBIE METO/IbI, KOTO-
pbI€ MOTYT BBIIIOJIHATE pPa3Hble AEUCTBUA I Pa3HbIX OOBEKTOB.

Hanpumep, oneparop "+" 1751 4UCIOBBIX BEJIMYMH BBINOJHAET CIOXKEHUE, a IS

TEKCTOBBIX — CKJIEHBaHUE.

Visual Basic for Applications (VBA) — unterpupoBanHasi cucreMa nporpaMMu-
pOBaHMS JJIA CO3/IaHus MPUKIAAHBIX IporpaMM B cpene Microsoft Office. Cnenyer 3a-
METHUTh, UT0 VB He mojaepKuBaeT HACIEAOBAHUS B CTPOTOM CMBICJIE 3TOTO MOHSATHS.
Wukancynanus peanusyeTcsi, B OCHOBHOM, 3a CUET MpUMEHEHHUs omucaHuil Private u
Public.

C nomonipto VBA MOXHO co3/1aBaTh 0Ovexmul ynpasieruss rpahuueckoro uH-
Tep(deiica monap3oBaTeNs, 3a/1aBaTh U U3MEHATh CBOMCTBA 0OBEKTOB, MOJKIIOYATh K HUM
COOTBETCTBYIOIINI MPOTPaMMHBIN KoJ. MeToauka mporpaMMHUpPOBaHUsl C UCIOJIb30Ba-
HHUEM cpeacTB VBA cBOAUTCS K CIIEIYIOIIEMY:

e CO3JaHHE OOBEKTOB YMPABJICHHS U KOHTPOJIS (IHAIOTOBBIC OKHA, ITMKTOTPAMMBI,
MEHIO);

o pa3paboTka mpoLEeayp, UCIIOJIB3YEMBIX MPU BHI30BE OOHEKTOB.

[Tpuknanapie IporpaMMbl Ha si3bIke VBA onepupyioT co clieIyrommuMu MOHSTH-
SIMH: 00BEKTBI, METO/IbI, CBOHCTBA, COOBITHS.

1.1. OO0BeKTBI

OO0beKkT — HA0Op aHHBIX BMECTE C KOJIOM, ITPEeIHa3HAYCHHBIM JIJIsl UX 00padoT-
ku. K oObekTam oTHOCSTCS SKpaHHble GOpMbl, Tpaduueckue 3JIeMeHThl BHYTpU Gopm, B
TOM YHCJIE€ TEKCTOBBIC OKHA, JUHEHKH MPOKPYTKH, MUKTOTPAMMBI, OKHA-CIUCKH, KO-
MaHJTHbIC KHOTIKU U JP.

O0ObexTHas O6ubmoreka VBA pacnonaraer Oosnee 100 pa3iauuHbIX OOBEKTOB,
HAXOSAIINXCS HAa PA3IMYHBIX YPOBHSX Hepapxuu. Mepapxusi onpenemnseT CBsI3b MEKIY
00BEKTaMU ¥ MOKa3bIBAET MYTH JOCTYIA K HUM.

Ha BepiimHe 00beKTHO# Mojenu Haxoautcs o0bekT Application — B nanHOM
ciydae Excel. Ho ecnu BeI mporpammupyete B VBA, 3amyckas Microsoft Word, To
oowsexkrom Application 6yaer BeicTynaTs Word.

[TpuBenEeM HECKOJIBKO PUMEPOB OOBEKTOB, KOTOPhIC HAXOAATCsA B 00BbekTe Ap-
plication:

Windows (komiekiust Bcex 00bekToB Window - okoH);
AddIns (komrekmus Bcex o0bekToB AddIn - HagcTpoek);
Workbooks (xomreknus Bcex o0bekToB Workbook - pabounx xuwr).

HekoTtopeie 00beKTHI MOTYT COJIEpKaTh Apyrue 00beKThl. Hanmpumep, KOJUICKIns
WoorkBooks cocrout u3 Bcex oTkphIThix 00bekTOB VWOrkbook, a o6wexr Workbook
BKJTIFOYAET JIPYTHe 00BEKThI, HEKOTOPBIC U3 HUX MPEICTABICHBI HUXKE:



WorkSheets (komteknus 00beKTOB pabOUHX JIMCTOB);
Charts (romrekiust oowextoB Chart — quarpamm);
Names ( xoyueknus o0bexkToB Name — uven).

Kaxaplii u3 3THX 00BEKTOB, B CBOIO OYEpPE/Ib, MOXKET COAEPIKATh APyrue 00beK-
thl. Komtekiuss Worksheets cocrout u3 Bcex o0bekToB Worksheet paboueit kauru
Workbook. O6wsext Worksheet Bxirouaer apyrue oObeKTHI, Cpein KOTOPBIX CIICIYIO-
0005 (K

ChartObijects (xomekmus oowexktoB ChartObject — snementoB quarpamm);
Range — nunamnasos;

PageSetup — napameTpsI cTpaHUIIbL;

PivotTables (kxomnekius oonexkroB PivotTable — cBomnbix Tabsmir).

OHOM U3 KITFOYEBBIX KOHIICTIIIUN B TIPOTPAaMMHUPOBAaHUY Ha si3bIke VBA sBIISIOT-
cs kossiekun. KoJutekiuss — 3To rpymnmna o0beKTOB OJHOTO Kiacca (M cama KOJUICK-
Ul ToXe sBisiercss 00bekToM). Kak ykaseiBanock Beimie, VWWOrkbooks — »t1o kosmiek-
ISl BCEX OTKPBITHIX B JIaHHBIH MOMEHT o0bekToB WOrkbook. Ber Mokere ogHOBpE-
MEHHO YIPAaBISATH IEJION KOJIICKIIUEH 00BEKTOB HIIM OTICIBHBIM OOBEKTOM ATOW KOJI-
Jekiuu. YUToObl cocnaTtbes HA OWH OOBEKT M3 KOJIICKIIMHU, BBEIUTE Ha3BaHUE HWIIU HO-
Mep 00beKTa B CkoOKax mocie HazBanus kouiekuuu: WorkSheets("Jlnct1”)

Ecnmu muct Jlucrl — 310 mepBblii pabounii TUCT B KOJJIEKLIMH, TO MOXHO HC-
0JIb30BaTh cieayronnyio ccoliky: WorkSheets(1)

[ToytHast cchUIKa HA 00BEKT COCTOMT U3 Psija UMEH BJIOXKCHHBIX ITOCIICIOBATEIIb-
HO JIpyr B Apyra oObeKTOB. Pa3menurensiMu MMEH OOBEKTOB B 3TOM PSAY SBIISIOTCS
TOYKH, psJ HaunHaeTcs ¢ oobekra Application n 3akaH4YMBaeTCss IMEHEM CamMoOro 00b-
CKTa.

Hanpumep, nonHas ccblika Ha situeiiky Al pabouero nucrta Jlucrl paboueii KHUTH
C UMEHEM ApPXUB UMEET BUJ:

Application.Woorkbooks ("ApxuB") .Worksheets ("JIucrl") .Range ("Al")

[TpuBOAUTH KAl pa3 MOJHYIO CCHUIKY HAa OOBEKT COBEPLIEHHO HE 0053aTelNb-
HO. OOBIYHO JOCTATOYHO OTPAHUYUTHCS TOJIBKO HESIBHOW CCHUTKOM HA OOBEKT.

B HesBHOI cChUIKe, B OTJIMUKUE OT MOJHOM, OOBEKTHI, KOTOPhIE€ aKTHUBHBI B JIaH-
HBbIA MOMEHT, KaK MPaBUJIO0, MOKHO OMyCKaTb. B pacCMOTpEHHOM Cilydae, €CIu CChUIKa
Ha siueliky Al gana B mporpamme, BeinosiHgemoi B cpene Excel, To ccblika Ha 00bEKT
Application mosxet ObITH OIyIlIEHA, T. €. JOCTATOYHO MPUBECTH OTHOCUTEIBHYIO CChLI-

Ky:
Woorkbooks ("ApxuB") .Worksheets ("JImcTl") .Range ("Al")

Ecnu pabouas kHura ApxuB ABIISI€TCS aKTUBHOM, TO CCBUIKY MOXHO 3aIHCaTh €Ie

KOpoye:
Worksheets ("JIncrl") .Range ("Al1l")



Ecau n pa60q1/1ﬁ muct Jlucrl AKTHUBCH, TO B OTHOCHUTEJIBHOM CCHUIKE BIIOJIHE J0-
CTAaTOYHO OIpaHUYUTHCA YIIOMHUHAHUEM TOJIBKO AWAIla30Ha Al:

Range("A1")
1.2. Metoanl

OOBekT caMm 1o cebe He mpeacTaBisgeT OoJbIIoro 3HadeHus. Hamuoro 3naum-
TeJIbHEE TO, KaKhe JICMCTBUSA MOXKHO COBEpIIATh HaJl OOBbEKTOM, U KaKUMH CBONCTBaMU
oH obsangaer. MeTo Kak pa3 U MPeJICTaBIsIET COOOM JeMCTBHE, BRIMIOIHIEMOE HaJl 00b-
E€KTOM.

CuHTaKCUC MPUMEHEHUS METO/IA:
Oo0bexT.MeTOx
Hanpumep, mpu momontn metona Quit: (3akpbITh) 3aKphIBACTCS MTPHUIOKCHHE:
Application.Quit

MeToa MOKHO TIPUMEHSATH KO BCEM O0BEKTaM cemeiicTBa. Hampumep, Kk cemeii-
crBy ChartObjects (muarpammer) pabouero mwmcra Jlucrl mpumenen meton Delete
(YnanuTs), KOTOPBIH MPUBOIUT K yIAJICHHUIO BCEX JUarpamMmm ¢ pabodero JucTa

Worksheets ( "JIncrl"”) .ChartObjects.Delete
1.3. CBoiicTBa.

CBoiicTBO nipeacTaBiIsieT cobol aTpuOyT 00bEKTa, ONPEACTISIONINN ero XapakTe-
PUCTHUKH, TaKHWE KaK pa3Mep, IBET, MOJIOKEHHE Ha JIKpaHEe M COCTOSHHE OOBEKTa;
HarpuMep, JOCTYIMHOCTh WJIM BUAUMOCTh. UTOOBI M3MEHHTH XapaKTEPUCTUK OOBEKTA,
HAJI0 MPOCTO U3MEHUTH 3HAYEHUS €0 CBOWCTB.

CUHTaKCHUC YCTaHOBKHM 3HAYEHUS CBOMCTBA:
Oobexr.CBoiicTBO = 3HaueHneCBoONCTBA

B crenyromem npuMepe u3MeHsieTCs 3arojoBok okHa Excel mocpeactBom 3asa-
Hus cBoiictBa Caption oowexty Application:

Application.Caption = "Illpumep"

CBOMCTBO MOYKHO U3MEHSTH Cpa3y y BCeX OOBEKTOB KOJJIEKIIMU. B mpuBeaeHHOM
HIDKE TIPUMEPE ¢ MIOMOIIBI0 YCTaHOBKH cBoMcTBY Visible (Bugumocts) 3HaueHus False
(Jloxxp) Bce paboure JMCThl aKTUBHOM KHUTH (KOJUIEKIUSI OOBEKTOB) CKPBIBAIOTCS:
WorkSheets.Visible=False

1.4. CoObiTHS

CoObITHEe mpeacTaBisieT coOOM JelCTBUE, pacro3HaBaeMoe OOBEKTOM (Hampumep,
MIETYOK MBIIIBIO WIIM HA)KAaTUE KJIABUIIM), IJIi KOTOPOTO MOXKHO 3alporpaMMHUPOBaTh
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oTKIUK. COOBITHS BO3HHUKAIOT B pe3yiabTaTe I[GﬁCTBHﬁ ITOJIB30BAaTCIIAA UJIN IIPOI'PAMMEI,
HJIA 7K€ OHHU MOT'YT OBITH BEI3BaHEI CHCTEMOM.

CrienuanbHbIN BU MPOLEAYDP, TEHEPUPYIOIIUX OTKIUK Ha COOBITHS, HA3bIBACTCS
npoyedypamu oopabomku coovimuti. B nienom nporpammupoBanue Ha VBA cocTtout B
CO3JJaHUU KOJIa IIPOrpamMM, KOTOPhIE TEHEPUPYIOT MPSIMO WJIM KOCBEHHO OTKJIMKHU Ha CO-
OBITHSI.

[Tporpammbl Ha si3pike VBA s mpunoskeHud, (QyHKIMOHUPYIOUIUX B Cpele
Excel, co3znatorcs aAByMms crioco0amu:

e B aBTOMATHYECKOM PEKHUME KaK pe3yJbTaT MOCTPOSHHUS KIABUITHOW MaKPOKO-
MaHJIbl (cM. 1ab.pabd Ne3);
e B HEABTOMATHYECKOM PEKHUME IyTEM CO3JIaHUS MPOTPAMMHOTO KOJa.

2. Pabora c oobekTamu Range

B ocHoBHOM, paboTa, koTopas BbinoyiHAeTcs B VBA, cBsizaHa c ymnpaBieHueM
s4elKaMHi U Auana3oHaMu Ha pabO4yuX JHMCTaX, YTO U SBJIAETCS OCHOBHBIM IpEIHA3HA-
YeHHEM JJIEKTpOHHBIX Tabnmi. OO0bekT Range coxepxutcs B o0bekTe Sheets u co-
CTOUT U3 OJTHOM sIUEHKU WM JUana3oHa SYeeK Ha OTAEIbHOM paboyeM JIUCTE.

K ccruike Ha 00bekT Range oOpamiaroTcs ¢ MOMOIIBIO HECKOJIBKHX BapHaHTOB
cuHTakcuca. Eciam B 1namnazoHe yKa3bIBalOTCS TOJBKO UMEHA CTOJIOIOB WA CTPOK, TO
o0bekT Range 3amaer amanazoH, COCTOSAIIMA W3 YKa3aHHBIX CTOJIOIOB WJIM CTPOK.
Hanpumep, Range("A:C") 3agaer nuanason, cocrosimuid u3 ctojomoB A, B u C, a
Range("2:2") — u3 Bropoii crpoku. [pyrum crocobom padboThl CO CTPOKAMHU U CTOJI0-
aMH SIBJISIFOTCS METOBI Rows (cTpokn) 151
Columns (cron0upl), BO3BpamarOIIMe KOJUICKIIMA CTPOK W CTONOImOB. Hampuwmep,
crosbioMm A sBisietcst Columns(1), a Bropoii ctpokoit — Rows(2).

Tak Kak sYerKa SBISIETCS YACTHBIM CIIy4aeM AYana3oHa, COCTOSIIUM TOJIBKO U3
CIIMHCTBCHHOM sueiiku, o0bekT Range rtaxke mo3sosisseT paborarth ¢ Hell. OOBEKT
Cells (siaefikn) — 3T0 anbTepHATHBHBIN CITOCOO paboOTHI ¢ stuekikoi. Hanpumep, sueiika
A2 kak o0wekT ommceiBaercs Range("A2") unmu Cells(1,2). B cBoro ouepens 00bEKT
Cells, BxnagpiBasice B Range, Taxke mo3BoJIsieT 3aMChIBaTh JUANAa30H B albTePHATHB-
HOM BHW/E, KOTOPBI HMHOTAa ynoOeH mias pabotel, a mMmenHo, Range("A2:C3") u
Range(Cells(1,2),Cells(3,3)) onpeaensor OauH U TOT K€ AUATA30H.

3. Penaxrop Visual Basic

Penaktop VBA akTuBmM3upyercsi u3 Excel omHUM U3 cleayrOMUX CriocoO0B:
e Haxath <AlttF11> ;
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e BrIOpaTh BKiIaaky PaspaboTumk/knonka Visual Basic (B ciyuae otcyt-
cTBUs BKiIaaku Pa3paboTtyunk cm. [punoxenue 1).

WuTepdeiic VBA cocTouT U3 CIEAYIOMUX OCHOBHBIX KOMIIOHEHTOB: OKHA IPO-
exta (Project Explorer), okHa CBOMCTB, OKHA peIaKTUPOBAHUS KOJia, OKHA (opM, MaHe-
JI1 UHCTPYMEHTOB, CTPOKH MEHIO (cM. puc.l, puc.2).

Crpoxa menio [laneas uncrpymenros Oxkno gpopmbl Okno cBoiictB OKHO npoekTa

48 Mic rosoft Visual Basic - Knural

- Elel Edt View Inset Fomat Defug Run  Took AddIns  Winddy  Help
MAa-d im0, 2 a R EFYE @

kA
[; 25 ; ¥ &8 funcres (FUNCR{S.XLA)
= R bR P R B = &% vBAProject (Knural)

EB P R SRRl = = Microsoft Excel Objects

= SR e B o ) N1 (Mner1)

@ s e A A T e s 8] nvcr2 (Mner2)

™ TR s Rt 2 T3 (Mner3)
S e e ST e 2 3ralowra

= S R IS G ST 5 = =3 Forms

- Ay ) w4 e A o> B2 UserForml

@ Heenosi e - Properties _Userformi___EY|
SEaa % [oserforma tsaom =]
...................... HIlll.' l

Name) UserForm1 -
BackColor

BorderColor

orderStyle

aption
yele
DrawEuffer

ont
oreColor

Pucynok 1. Pegakrop VBA
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Mopma (1B OIiHO¥
ea40K Ha popme
OTKPbIBAET OKHO
peIAKTHPOBAHHS
K012

OxHO cnucKa npo-
ueayp (codbITHIi)

USRS | ™™ Kivral - UserFormil (Code) =10oO] x|
i CommamlButtonJ’, j ICIick j
(General) - e
ommancSutton1 - Bhtront, Blickl ==
UserEsfm
jals gy kia]

Private 3ub UserForm Clicki)

End 2ub

OKHO cHHCKA
00BEKTOB

OKHO pegaKkTHpO-

BaHHA KOIa =
=[= || o5

Pucynok 2. KomnonenTs! penaktopa VBA
JIBa pacKphIBaIOIIUXCS CITUCKA B BEPXHEH YaCTH OKHA PEeIaKkTopa Kojia oberdaer
OPUEHTAIIUIO B MpoIeAypax. B crnrcke 00beKTOB MEePEUUCIICHbI AIEMEHThI YIIPABICHUS,
nomenieHHsie B hopmy, cama Gpopma. CIUCOK yI00HO UCTIOIB30BaTh JJisi OBICTPOTO J10-
CTyIa K KOy, CBA3aHHOMY C COOTBETCTBYIOIIUM OOBEKTOM. B crucke mporeayp mepe-
YHUCJICHBI COOBITHS, KOTOPHIC CBSA3BIBAIOTCS C JaHHBIM 00BEKTOM. CIIHCOK TIPOIIETYp HC-
TIOJIB3YETCSI JIJIs1 OBICTPOTO JIOCTYTA K HY>KHBIM COOBITHSAM U TIPOIIETyPaM.

OcHoBoil nporpaMmm Ha VBA sBisitoTcs nponeaypbl U (pyHKIIUH, COCTOSLIUE U3
uHCTpyKumil. Kaxknas mponeaypa MMeeT UMs, 0 KOTOPOMY OHA BBI3BIBAECTCS Ha BBI-
IIOJIHCHUE.

[Iporpammel Ha si3bike Visual Basic B cpene Excel xpansrcs B Mmoaynsx. MoayJib
SIBISICTCSL CTPYKTYPOH, COXPAHSIIOIIEH HEKOTOPHI HAOOp ONMUCAHWUN U TPOUEAYpP, WU
CrocoO0M OpraHu3aliy Mpoueayp.

B mpoekTe aBTOMaTHUECKH CO3/1a€TCA MOAYNb ISl KaXJoro pabouero jucra u
JUTSl BCEW KHUTH, KPOME TOTO, MOAYJIN CO3JAI0TCS I KaXKI0U MOJIB30BaTEeIbCKOM Gop-
MBI, MAKPOCOB U KJIACCOB.

[To cBOEMy mIpeHA3HAYCHUIO MOJTYJIN EISATCS Ha JABA TUIA: MOJYJIA OOBEKTOB H
CTaHJAPTHBIE MOYJIH.
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CTaHgapTHEEH MOZVIE

— D brrag obmacTe

— P asgen ormecarmi —

[Mpouegypal

Mpouegypa

Pucynok 3. CTpyKTypa CTaHAApTHOTO MOJTYJISI

CrangapTHble MOJYJIH ABJISIOTCS OTAENIbHBIMU oOBbekTaMu Excel. B HuX xpaHaT-
Csl IPOLEAYPHI, JOCTYIHBIE U3 JIOOBIX Apyrux oObekToB npoekTta Excel (cMm. puc. 3).
BbI30B 3THX mOpouEeAyp MOMKET OCYLIECTBIATHCA W3 MpOLEAyp 0OpabOTKH COOBITHH,
MPOLEYp APYTUX CTAaHIAPTHBIX MOJYJIEH, MAKPOCOB U MTPOCTO U3 BHIPAKEHUM.

K mMonynsam 0OBEKTOB OTHOCSTCS MOJYJIH, CBSI3aHHbIE ¢ paboyeil KHUro, pado-
YUMHU JIUCTAMH, (POpMaMU U MOIYJISIMU KJlacca.

JIBOMHOM I1IEJTUOK HA 3HAUKE 00BEKTa B OKHE MpoeKkTa (pabouelt kHUre, padboyem
JucTe, MOAYyJe, popMe U T.J.) B pEAAKTOPE OTKPHIBAET OKHO peAaKTopa KoAa IJsl COOT-
BETCTBYIOIIETO MOTYJIS.

4. Ilpouenypbl 1 GpyHKIHH

[Ipoueypbl UMEIOT CIACAYIOIINN CHHTAKCUC:

[Private | Public] Sub <Umsa>([®opmajibHble apryMeHTbI])
<TeJi0 npoueaypsr>
End Sub

31ech U Aaliee yriloBble CKOOKH (< >) cozepiKaT MOSICHEHUS, HA MECTO KOTOPBIX
JOJDKHBI OBITH TOJCTABIICHBI PEalbHBIE TEKCTOBBIE KOHCTPYKIIMH, COOTBETCTBYIOIINE
CUHTAKCHUYECKHM TpaBujiaM si3bika. KBampaTHbie CKOOKHM O3HAUYalOT HEOOS3aTebHOCTD
MPUMEHEHHUS 3aIIMCAaHHBIX B HUX CIIY)KEOHBIX CIIOB. BepTukanpHas yepTra 03Ha4aeT BO3-
MOKHOCTb BBIOOpA OJTHOTO U3 CIYKEOHBIX CIIOB.

BbI30B nporeaypsl 00111€T0 Ha3HAYEHHS! BBIIOJIHAETCS 110 UMEHU:
<Umsa>([PakTHYeCKHE aPryMeHThI])
[Ipu BbI3OBe mponeaypbl (aKTUYECKUE ApTYMEHTHI MOJACTaBISAIOTCS HAa MECTO

(dbopManbHBIX U YIPaBIECHUE BHIIOJHEHUEM NEpeaaeTcs mpoueaype. ApryMeHTbl MOTYT
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ObITh BXOJIHBIMH, BBIXOJHBIMU WM MOAU(GULIHUpPYyeMbIMHU. Yepe3 BXOAHBIE apryMEHTHI
npolielypa Mnoiay4yaeT AaHHbIe MMpU oOpainieHuu K Hel. Bbixo/HbIe apryMeHThl BO3Bpa-
HIAIOT PE3YJbTAThl BHIMOJIHEHUS Mpoleaypbl. MoaupuuupyeMble apryMeHThl SBIISIFOTCS
OJIHOBPEMEHHO BXOJIHBIMHU U BBIXOJHBIMHU.

OyHKIMS 00IIero Ha3HAUYEHHUs MOCTPOCHA TaK Ke, KaK MpoIeaypa, OJHAKO, pe-
3yibTaT paboThl (YHKIMH TIepeaaeTcs (Bo3Bpaimaercs) depe3 ee ums. [loatomy, obpa-
meHUsT K (PYHKITUSAM MOKHO HCTIOJb30BaTh BHYTPH apU(DPMETHUCCKUX U JIOTHYECKHUX
BbIpakeHnd. CHHTaKCUC (QYHKIINH:

[Private | Public] Function <Umsi>(<AprymeHTbr>)[As Tumn]
<Teso ¢pyHkuumn>
End Function

Jlnst Toro yToOBI (DYHKIIMS BO3BpaIllaja pe3ysibTaT uyepe3 uMms, B Telie (PyHKIUU
JIOJDKHA TIPUCYTCTBOBATH XOTsI ObI OJIHa KOMaH/1a TPUCBAWBAHUS THIIA

<Umsa>=<BbIpaxeHue>

CnyxeOnbie crnoBa Private u Public 3amator o6nacte BUIMMOCTH NPOLEAYP U
¢dbynkuuii. Private nemaet 00beKT JOCTYIHBIM TOJBKO BHYTPH JaHHOTO Moayis. Public
nenaeT 00ObEKT JOCTYITHBIM U3 APYTHX MOAYJICH.

5. JlonycTumbie uMeHAa

B VBA nonb3oBaTens onpenensieT MMEHa MEepeMEHHbIX, (YHKIHM, Tmpoueayp,
TUIIOB, KOHCTAHT U JIPYyruX 0OBEKTOB. BBOAMMBIE MOJIb30BaTEIEM UMEHA JOJIKHBI OT-
paxkaTb CyTb 0003HaYaeMOro OOBEKTA TaK, YTOOBI AEJIATh MPOrPaMMYy JIETKO YUTAEMOM.
B VBA umerorcs cneayromme orpaHiueHNs] Ha UMEHA:

® JUIMHA UMEHU HE JI0JKHA MPEBBIIATE 255 CUMBOJIOB;

® UM HE MOXET COJIEPKATh TOUYCK, MPOOEIIOB U CIICAYIONMUX CUMBOJIOB: %, &,#,@,
$;

® UM MOXKET COJIepKaTh JII0OYI0 KOMOMHAINIO OyKB, IUGP U CUMBOJIOB, HAYUHA-
IOIIYIOCS C OYKBBI;

® MEHA JOJDKHBI ObITh YHUKAJIBHBI BHYTPHU 00JIaCTH, B KOTOPOW OHU OMPECIICHbI,

® HE ClIe/lyeT UCIOIb30BaTh UMEHA, COBNAAAIOIINE C KIOYEBbIMU clioBaMu VBA u
MMEHaMHU BCTPOEHHBIX (QYHKIMI U TIPOLIEAYD.

XOTsl BEpXHUN WIIM HIOKHUM peructp OykB B UMEHU HE UMEET 3HAUCHUS, YMEIOe
UCIIOJIb30BAHUE €r0 MOYKET CYIIECTBEHHO 00JErYuTh MOHUMAaHUE COAEPKAaTEIbHOM CTO-
POHBI IEPEMEHHOM.

Har[pHMep, BMECTO INIOCKHUX M HEBBIPA3UTCIIbHBIX NUMCH

Firstname, x_initialvalue
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IIPEAIIOYTUTENIBHEE UCIIOIB30BATh UMEHA, KOTOPBIE JIErKO YUTAKOTCSA ¢ OJHOTO B3IJIsAAA,
OJlarosiapsi aKIEHTUPOBAHUIO BXOJSAIIUX B HUX KOMIOHEHTOB Pa3yMHBIM HCIIOJIb30Ba-
HHMEM BEPXHETO peructpa Oyks: FirstName, X InitialValue.

6. Tunnl TaHHBIX

Tunsr JaHHBIX OTHOCATCA K CAaMHUM CIJYHI[aMeHTaJ'H:HBIM MTOHSITHSM JIFOOOTO S3BIKA.
Tun JaHHBIX OIIPCACIISICT MHOKCCTBO JIOITYyCTHMBbBIX 3H3‘-I€HHI>1, KOTOPOC MOXKCET IIPUHU-
MaTb yKa3aHHas IICPCMCHHAA. B 1ab6a. 1 MCPCUUCIICHBI TUIILI JJaHHBIX, NCITOJIb3YyCMbIX B

VBA.

Taonuua 1. Tunvi dannwix, ucnonwvzyemole 8 VBA

Tun nanHeIX Pasmep (6aiiT) |[duana3zoH 3HaueHUN

Byte(6aiiT) 1 Ot 0 mo 255

Boolean (sioruue- |2 True unm False

CKHIA)

Integer(uenoe) 2 Ot -32 768 no 32 767

Long (mmunHOE - |4 Ot -2 147 483 648 no 2 147 483 647

J10€)

Single (¢ maBaromeii |4 Ot —3,402823E38 no —1,401298E-45 mis ot-

TOYKON OOBIYHOM pULIATEIBHBIX 3HAYEHUU;

TOYHOCTH) ot 1,401298E-45 no 3,402823E38 nis mojo-
KUTEITHHBIX 3HAUYCHU;

Double (c mnaBaro- |8 Ot -1,79769313486232E308 no

IIeH TOYKOM JBOMHOM -4,94065645841247E-324

TOYHOCTH) JUTSI OTPUIIATENIbHBIX 3HAYCHUM;
oT 4,94065645841247E-324 no
1,79769313486232E308 11151 MOI0KUTEIBHBIX
3HAYCHHUIN

Currency (neHex- |8 Ot -922 337 203 685 477,5808 no

HBIH) 922 337 203 685 477,5807

Date (nater u Bpemst) |8 Ot 1 auBaps 100 r. no 31 gexadbpst 9999 r.

Object (o0bekT) 4 JIroOoii yka3aTenb 00beKTa

String (ctpoka nepe- |10 + nouHa Ot 0 10 NpUOIU3UTEIBIHO 2 MUJTHAPIOB

MEHHOH JJIVHBI) CTPOKH

String (ctpoka mo-
CTOSTHHOM JIJTUHBI)

JlnviHa cTpoku

Ot 1 no mpubnusurtensHO 65 400

Variant

16 + 1 Oaur Ha
KQKIBIM  CHUM-
BOJI

3HaueHue T000ro U3 BRIIIE MNECPECUNCIICHHBIX
THUIIOB JAaHHBIX

Tun na"HbIX, Onpe-
JIEJIIEMBIHN I10JIb30Ba-

O06BeM onpene-
JISIETCS DJIEMEH-

I[I/IaHaBOH KaXXJ10T0 2JICMCHTA OIIPCACIIACTCS
€Iro TUIIOM AJaHHBIX
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Tun qaHHBIX Pasmep (6aiiT) |/lmanazoH 3HaAYCHUN

TCIICM TaMH

Janueie Tuna Variant moryr mmeth ocoboe 3Hauenue Null, koropoe o3Hauaer,
YTO JaHHBIC OTCYTCTBYIOT, HCM3BECTHBI WJIM HEIPUMEHUMBI. Hammpumep, 1o yMOTIaHHIO
JaHHBIC B IMOJISAX TaOJHIBI 0a3bl TaHHBIX UMetoT Tum Variant. [Tostomy, eciim ocTaBUTH
T0JIe IyCTBIM, eMy OyzaeT npucBoeHo 3HaueHue Null.

7. IlepeMeHHbIC © KOHCTAHTBI

B VBA nepemennas (variable) ucrnonb3yercst i BpEMEHHOTO XpaHEHUS JaH-
HBIX B ONEPATUBHOU MaMATH, T. €. OHa UACHTU(DUIIUPYET 00JacTh B MaMsTH, T/I€ Xpa-
HUTCS HekoTopas nHopmarus. [lociie 0ObsIBICHUS TTIepeMEHHAasl YKa3blBaeT Ha OJHY U
Ty e 00JIaCTh MaMsITU J0 TeX IOp, MoKa He OyaeT yHuuToxkeHa. [Iporpammuct He
JIOJDKEH YKa3bIBaTh SIBHOE MECTO XPaHEHUE JAHHBIX, €My JJI CChUIKM Ha 00JIaCTh aMsi-
TH JJOCTATOYHO JIUIIb YKa3aTh HA UMS.

YBGI[OMI/ITB VBA o CyICcCTBOBaHUHU HepeMeHHOﬁ, I OOBSIBUTH IICPCMCHHYIO
MOJKHO IBYM:A CII0CO0aMM: SIBHBIM U HESBHBIM.

SBHOE 00BSBIICHHE O3HAUYAET, YTO MEPEMEHHAsl OJDKHA OBITh OOBSIBICHA TPEK-
7ie, 4eM €€ MOKHO UCIIOJIb30BaTh, U OHO MPOM3BOIUTCS MPU MOMOIIH oreparopoB Dim,
Private, Static, Public, koTopsie Take omnpenenstoT 1 00J1acTh BUIUMOCTH TIEpEMEH-
HOM:
Dim|Static|Private|Public varnamel [As typelll, varname2 [As type2]]...

varname — WMs TIEPEMEHHOW, YJIOBJECTBOPAIOIICE CTaHAAPTHBIM IpPaBUJIAM HUMeE-
HOBAHMUS IEPEMEHHBIX

fype— THI JAHHBIX IEPEMEHHOM. [[151 Ka)K/101 ONMMCHIBAEMOM IEPEMEHHOM CIIENYET UC-
MOJIb30BATh OT/ACJIBHOE MPEJIOKEHUE AS type .

Aenoe 0ODBSBIICHUE KaXKJIOM MEPEMEHHON JIeJlaeT MporpaMMy HaJIe)KHEE U, KpOMeE
TOTO, YOBICTpSIET ee padoTy, T. K. VBA He TpeOyeTcs TpaTuTh BpeMs Ha pacro3HaBaHUe
THUIIa HEOTTMCAHHOM MEPEMEHHOM IIPU KaXk10M 00palieHuH K HEel.

Hanpumep, cieayromas HHCTPYKIUS 0OBABIISICT IEPEeMEHHYI0 ThIa integer
Dim M As Integer

Eciv Tun TaHHBIX IPH OOBSIBICHUH TEPEMEHHOM OITYIIEH, TO 10 YMOJYAHUIO T1e-
peMeHHas rmoixydaeT Taun Variant.

B nnCTpyKIMN
Dim A, B As Single

nepeMeHHass A oObsBieHa Kak Variant, tak kak B VBA Henb3s 0OBSIBUTH THIT TAHHBIX
JUIS1 TPYIIbBI IEPEMEHHBIX, Pa3/IEIUB IEPEMEHHBIE 3aMSIThHIMHU.
17




[To yMo9aHUIO CTPOKOBAsi MIIM TEKCTOBasi mepeMeHHas (String) sensercs mac-
CUBOM NEPEMEHHOM JJIMHBI, KOTOPBIA COAEPKUT CUMBOJBL. OZHAKO TEKCTOBas Iepe-
MEHHasi MOKET OBbITh onpejeneHa U (PMKCUPOBAHHOW JIMHBL. B ciemyromeM npumMepe
O0OBABIIETCS] CHMBOJIBHBI MAaCCUB Pa3MEpPOM B 25 CUMBOJIOB:

Dim A As String*25

B sToM ciyuae, eciau Bbl MPUCBOUTE MEPEMEHHONM A CTPOKY JJIMHOUN Oozee 25
CHUMBOJIOB, TO OHa OyJIeT yceueHa.

Kak n B apyrux si3plkax nporpamMmmupoBaHus, B VBA BbI MOXeET€ HCIOJIb30BaTh
Mmaccuewl. 1101 CTpyKTYpOr NaHHBIX TUIIA MACCUE TIOHUMAIOT OAHOPOIAHYIO CTPYKTYPY
OJHOTHUITHBIX JTaHHBIX, OJHOBPEMEHHO XPAaHALIMXCA B IIOCIEA0BATEIbHBIX SYEHKAX Olle-
pPaTUBHOU MaMSATH.

Oonomepublil maccug — 3TO OJJTHOPOAHAS CTPYKTYpa OJHOTUITHBIX JAHHBIX, JJIS
MOJYYEHHS OCTYIIA K €r0 3JIEMEHTAM JI0OCTAaTOYHO OJTHOM MHJIEKCHON NTEPEMEHHOM.

/Jleymepnulit maccué — 3TO CTPYKTypa OZHOTHUIIHBIX 3JIE€MEHTOB, PACIIOJIOXKCH-
HBIX B BHJI€ TaOJIUIbI 3HaUeHUH. Takoe npeAcTaBiIeHUe 3HAYEHU COOTBETCTBYET MaTe-
MAaTHYECKOMY IOHSTHIO IBYMEPHBIA MacCUB. Ka)KIplil 3JIEMEHT B IBYMEPHOM MACCHUBE
UIEHTU(ULIHUPYETCS] HOMEPOM CTPOKM M HOMEPOM CTOJIOIA, Ha MEPECEUYEHUN KOTOPBIX
OH PacCIIOJIOXKEH.

s neymeproro maccuBa A(N,M) (cocrosimiero u3 N ctpok u M cT010110B) B
o6o3HaueHun smemerTa A(i,j) mepBoe 3HaUCHHE | COOTBETCTBYET HOMEPY CTPOKH U H3-
Mmensiercst oT 1 10 N, a j - Homepy crosora u u3MeHsieTcst ot 1 g0 M.

IIpuMepsbI 00bSIBIICHUSI MACCHBOB:

Dim B(3,3) As Single
Dim A(12) As Integer

[lepBast cTpoka OOBSBISET NBYXMEPHBIA MaccuB 3x3 (MaTpHIly), COCTOSIIUN U3 JIEH-
CTBUTEJBHBIX YKCeN (MaTpUIla UMEET HYJIEBOU CTOJIOCI M HYJEBYIO CTPOKY, COCTOUT M3
16 snemenToB). Bropast ctpoka oOBSABISIET OHOMEPHBIN MAacCHB (BEKTOP), COCTOSIITUI
u3 13 menpix yncesn, mpuyeM Mo YMOJYAaHHUIO TIEPBBINA deMeHT maccuBa Oynet A(0), a
nocienuuii — A(11). B atom ciydae roBopsr, uro 0 — 6a30BbIil uHIEKC. MOXHO U3-
MEHUTH 0a30BBIM WHJEKC, HAMTMCAB B Havaie Moayss nupektuBy Option Base 1. [locne
ATOTO MHJAEKCHI MacCUBOB A U B OyayT HauMHATHCS ¢ euHUIIBL. J[pyrum criocodom u3-
MeHEeHHUs 0a30BOr0 MHJEKCA SIBJISETCA MCIOJIb30BAHUE KIIHOYEBOTO cioBa To npu 00b-
SIBJICHUW MacCHBa, HAIpUMeEP

Dim B(1 To 3, 1 To 3) As Single
Dim A(1 To 12) As Integer

MaccuB B mporpaMme onpeensiercs nodyieMenTno. Hanpumep:

Dim B(1 To 2, 1 To 2) As Integer
B(1,1)=3 : B(1,2)=-4
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B(2,1)=0 : B(2,2)=7

Y n00HBIM cIIOCOOOM OMpeNIeTICHUsI OJHOMEPHBIX MAaCCHBOB SIBISiIeTCS (DYHKIUS
Array, npeoOpa3yrolas CIHCOK 3JIEMEHTOB, Pa3AeIeHHBIX 3aMATHIMH, B BEKTOP U3 ITUX
3HAYEHUH W MpHCBauBarolias emy TN Variant, Hanpumep

¢ MJHUOUAJIHU3AIUA OJHOMCPHOI'O MaCCHUBa

Dim Num As Variant
Num=Array (10, 20)

¢ HMHHUIOHUAJIU3AIWA MHOTOMCPHOI'O MaCCHUBA

Dim Num As Variant
Num=Array (Array (10,20), Array(30,40))

WHorna B mpoluecce BBINOIHEHUSI TPOrpaMMbl TpeOyeTCs U3MEHSATh pa3Mep Mac-
cuBa. B 3TOM cirydae ero oObSABISAIOT KaK OuHamuueckuil. J{ns 3Toro npu o0bsBIECHUU
MacCHBa HE HYKHO YKa3bIBaTbh pa3MepHOcThb. Hanpumep:

Dim R( ) As Single

3aTeM B mporpamMme CieAyeT BBIYHCIUTh HEOOXOIMMBINH pa3Mep MaccuBa, IPH-
CBOMB €r0 HEKOTOPOW MEPEeMEHHOM, HalpUMEp N, U yKa3aTh pa3Mep AMHAMUYECKOTO
MaccHBa ¢ ITOMOIIbI0 oreparopa ReDim.

ReDim [Preserve] varname(indexes) [As type] [, varname(indexes) [As typel]]...

Preserve — KJI0YEBOE CIIOBO, UCIIOIB3YEMOE IS COXPAHEHUSI JAHHBIX B CYIIECTBYIO-
IIEM MacCHUBE NpPH W3MEHEHHM 3HAuY€HHUs MOcIeAHEd pa3MepHocTu. Ecnm kinroueBoe
cioBo Preserve He MCHOJIB3yETCs, TO JAHHBIE B MAaCCUBE NIPU U3MEHEHUU Pa3MEPHOCTHU
HE COXPAHSIOTCS;
varname — WUMs TIEPEMEHHOMN, yIOBJIETBOPSIONIEE CTAHIAPTHHIM MpaBUiiaM WMEHOBA-
HUS IEPEMEHHBIX;
indexes— pa3MepHOCTH MEPEMEHHOM MAcCUBa; JIONycKaeTcs onucanue 1o 60 pasmep-
HOCTEH;
fype — THII JaHHBIX MACCHBA.

B crnenyromniem npumepe cHayana oObSIBIASETCS AUMHAMUYECKUN MAacCUB, a 3aTeM
YCTaHABJIMBAIOTCS TPAHUIIBI €70 UHJIEKCA.

Dim R( ) As Integer
N=20
ReDim R(1 To N)

JlormycTuMO TMOBTOPHOE HCIONb30BaHHEe HHCTPYKIMM ReDim 1151 m3MeHneHus
YUCJIa JJIEMEHTOB U Pa3MEPHOCTEN MACCHBa.

XO0Tsl mepeMeHHble OOBIYHO OOBSABISAIOTCS B Hadalle MPOLEAYpbl WU (PYHKIUH,
OHHM MOTYT ObITh OOBSIBIICHBI B JFOOOM MECTE JI0 TOTO, KaK B KOJI€ BCTpeuaeTcs nepnas
CChIJIKAa HA HUX.
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Hessnoe o0bsaBIICHUE HepeMeHHOI;'I OCYHICCTBIICTCA BKIOYCHUECM B KOHCH €TI0
HMCHHU CIICHHUAJIBHOI'O CHMMBOJIA, YCTAHABJINBAIOIICTO THII HepeMeHHOI‘;I. B sTom ciiydac
IMCPCMCHHYIO HC HAJ10 O0OBABIATH nepea TCM, Kak €€ IIpPUMCHATD.

JIns yCTaHOBKM THUIIOB JOMYCTHMO HMCIOJIb30BaHHUE CHEIUAIbLHBIX CHMBOJIOB,
IIPUBEJICHHBIX B Ta0J. 2.

Taonuuya 2. Cneyuanvhvle CUMBOJIbL 05 YCMAHOBKU MUNO8

CrenuanbHBIA CUMBOJI Tun CrnenuanbHBIA cHMMBOJI | Tun

% Integer # Double
& Long @ Currency
! Single $ String

I{oucmanmbz, B OT/IMYUC OT IICPCMCHHBIX, HC MOI'YT U3MCHATH CBOU 3HAYCHMU.
Hcnonbp3oBaHnEe KOHCTAHT ACIACT IMMPOrpaMMebl JICTYC YUTACMBIMH U IIPOIIC UCIIPABJIAC-
MBIMH, T. K. OTIIaAAcCT H€O6XOI[I/IMOCTI) 3daMCHATb MHOT'OKPATHO 3HAYCHHUA IIO TCKCTY
IIporpaMmbl —IOCTATOYHO BBCCTH HOBOC 3HAYCHHC IIPpU O0OBABICHUN KOHCTAHTHI.

[Public | Private] Const maKoncmanmer [As Tun] = Boipasicenue

Public — xmrodeBoe CI0BO, MCIOIB3yeMOE Ha YPOBHE MOJYJIS JUIsi OOBSBIICHHUS KOH-
CTaHT, JOCTYIIHBIX BCEM IIpollelypaM BO Bcex Moaysix. He momyckaercst B mpolueny-
pax;

Private — xio4eBo€ CJIOBO, UCTOJIbB3yeMOE Ha YPOBHE MOJYJS ISl OOBSIBIECHUS KOH-
CTaHT, IOCTYIHBIX TOJLKO BHYTPH MOJIYJIs, B KOTOPOM BBITIOJIHsIETCs onucanue. He no-
MyCKaeTCs B MpolLeaypax;

HmsaKoncmanmsl — UMsi KOHCTAHTBI, YOBJICTBOPSIIOIIEE CTAHIAPTHBIM MPaBUIIaM
MMEHOBAHUS MIEPEMEHHBIX;

Tun — on¥H U3 MOJIEPKUBAEMBIX THUIIOB AaHHBIX (cM. Tabir.1). s Kax ol oObsIBIIS-
€MOM KOHCTAHThI CJIEAYET MCIIOJb30BaTh OTHACIbHOE TpeajioxkeHue As Tun;
Buipaoicenue — npyrast KOHCTaHTa WK TFO0OE BhIpAXKEHUE, KOTOPOE BKIIIOYAET BCE
apu(METHICCKHUE WIIH JJIOTHUYESCKHE ONIEPaTOPhI 32 HCKIIOUCHHUEM 1.

B JaHHOM KOJAC OIMPCACIIAIOTCA YMCJI0BaA U CTPOKOBAA KOHCTAHTHI:

Const Mugmexc As Single = 0.2
Const CneumanpHOCTEL = "DxoHoMucT”

8. InpexTuna Option Explicit

Jist 06s13aTebHOTO OOBSIBIEHUSI BCEX NMEPEMEHHBIX, B TaK Ha3bIBAEMOW 00JIaCTH
monynsi General Declarations (paznene onucaHui, cM. puc.3), HaJI0 TOMECTUTh JUPEK-
tuBy Option Explicit. Vicionb30BaHuEe 3TON JUPEKTUBBI HE JOMYCKAET BO3MOKHOCTH
HEMPaBWIHLHOTO BBOJA UMEHU MEPEMEHHOI, KOTOpask MPUMEHSIETCS B OJTHOM WJIM He-
CKOJIBKUX MPOLEypax MOYJISL.
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Hamnpumep, ecnu nepemenHas Obliia 00bsiBieHa kak CtaBka, a B KoJie Ipu Habope
BMECTO PYCCKOW OYKBBI C ObLIa UCIIOJB30BaHa JIATUHCKAsE OyKBa C, TO 3TO MPUBEICT K
ommubdke. B orcyrcrBue nupextuBbl Option Explicit mogoOHy10 oIMOKY ObLIO OBl TPY/I-
HO OTCIICIHTb.

9. O6s1acTh BUAUMOCTH NIEPEMEHHOM
OO6nacTh BUIMMOCTH NMEPEMEHHON OMpeeNsieT, B KaKuX MOAYJIAX M MPOIEeAaypax
OHAa MOJKET HCIOJb30BaThCs. TUIbl o0nacTeil ACMCTBHS MEPEMEHHBIX MPHUBEACHHI B

tabmnurie 3.

Taobauya3. Tunwvl obracmetl Oeticmsusi nepemMerHHbIX

O6sacTh eHCTBUS Cnioco6 0ObsIBICHUSI IEPEMEHHOM
OtaenpHas npoueaypa B nponenypy Brirogaetcst oneparop Dim mmm Static
OTnenpHBI MOAYJTb [Iepen mepBoii mpoueaypoi B MOAYJIE BBOAUTCS ONEPATOP
Dim unu Private
Bce monynu [Tepen mepBoil mpoueypoii B MOJIyJI€ BBOJUTCS OIEPATOP
Public
JlokanbHas mepeMeHHasi — 3TO IepeMeHHas OObsiBIeHHas B mnpouenype. Jlo-

KaJIbHbIC MEPEMEHHBIE MOTYT MCIIOJIB30BaThCSA TOJIBKO B IPOLEAYpPE, B KOTOPOW OHU
o0bsaBiieHbl. [locie BBITIOIHEHUSI TIPOLIEIYPhl IEPEMEHHAsI CTAHOBUTCSI HEBOCTPEOOBaH-
HOM, MOATOMY OCBOOO0KIA€TCSI COOTBETCTBYIOIIAsI 00JIACTh TAMSTH.

B cnydae eciiu He06X01uMO, 4TOOBI TIepeMeHHas ObLIa TIOCTYIHA BO BCEX MPOIIe-
Jypax MOJYJIsl, HY>KHO OOBSIBUTH €€ TIepe]l IEPBOM MPOIIETYPO MOTYJIS.

Hanpuwmep:

Dim CurrentValue As Integer
Sub MySub ()
[TexcT npouenypsi]
End Sub
Sub YourSub ()
[TexcT npouenypst]
End Sub

3HayeHUuEe MEPEMEHHOW MOAYJS HE U3MEHSAEMCS MPH OKOHYAHUU BBIMOJHEHUS
MPOLEAYPHI.

YroOnl cienath MEPEeMEHHYIO JOCTYITHOM BO BCEX MPOIEAypax BCEX MOIYJeH
(mepeMeHHasi Ha3bIBaeTCS TJI00aIbHOM), HEOOXOMUMO OOBSBUTH IEPEMEHHYIO Ha
YpOBHE MOJyJISI C TIOMOIIBI0 KitoueBoro cioa Public, a ve Dim. Takoe oObsiBieHne
NEePEMEHHON MOKET BBOJUTCS TOJBKO B CTaHAapTHOM Moayie VBA, a He B koJie MOy-
JIs1 TUCTA WU GOPMBI.
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[lepemennbie Static 0OBABISAIOTCS HAa ypOBHE NPOLEAYPhl U COXPAHSIOT CBOE
3HAYEHHUE MOCJIC OKOHYAHUS IPOLIETYPHI.

10. Onepanuu VBA

B nporpammax Ha VBA MOXXHO uCHOJIb30BaTh CTaHAAPTHBIN HaOOp onepanuii
HaJ JaHHbIMU. VIMEIOTCSA TP OCHOBHBIE THIIA OTIEPALIMiA:

- MaTEeMAaTU4YECKHE, BBIMOJHSIKOTCS HAJ YUCIAMH, U UX PE3YyJbTAaTOM SBISIOTCS
4YHUCIIa;
- OTHOLIEHHUs, MPUMEHSIOTCS HE TOJBKO K YMCIIAM, U UX PE3YyJbTATOM SBISIOTCS
JIOTUYECKUE 3HAYEHUS, HAIIPUMED X>Y;
- JIOTUYECKHE, UCIIOIB3YIOTCSA B JJOTHUYECKUX BBIPAKECHUAX U UX PE3YJIbTATOM SIB-
JSI0TCS TIOTUYECKKe 3HaueHus1, Hanpumep Not x And y.
Onepanuu UMEIOT OIpeeIeHHBIA TPUOPUTET BHINOIHEHUS (Tab. 4).

Taonuuya 4. Ocnoenvle onepayuu sa3vika VBA

ITpuopurer | Onepanus Haszpanue onepanuu
1 Bo130B QyHKIIMHU U CKOO-
KH
2 A Bo3Benenue B cTerieHn
3 - CwmeHa 3Haka
4 * YMHOXEHHE
4 / Henenue
5 \ I{emouunciaeHHoe ACICHUE
6 Mod OcTaToK OT JIeJICHUS IO MOJYJTIO
7 + Cnoxenue
7 - Brruuranue
8 > < >= <= <> = Onepanyu OTHOIICHUS
9 Not Jlornueckoe oTpULIaHUE
10 And Jlornyeckoe yMHOKEHHE
11 Or Jlornueckoe cioxenue
12 Xor Uckmmouaromee Or
13 Equ Jlornyeckasi 5)KBUBAJICHTHOCTD
14 Imp Jlornueckas UMIIIIMKALIAS

11. Berpoennbie pynkuuu VBA

B VBA umeetcs 60sb1110i1 Ha00p BCTPOEHHBIX (DYHKIIHI U MPOIIEAYP, UCTIOTB30-
BaHME KOTOPBIX CYIIECTBEHHO YMPOIIAET MPOTpaMMHUpPOBaHUe. DTH (HYHKIIMH MOKHO
pa3zeuTh Ha CJICTYIOIINE OCHOBHBIE KaTerOpHUU:

- MareMaTH4ecKue (pyHKINU;

- (byHKIMU IPOBEPKH THIIOB;

- ¢yHkuu npeodpazoBaHus POpMaToOB;
- ¢yHKIMU 00pabOTKU CTPOK;

- (yHKUIUU BpEMECHH U JATHI.
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[IpuBeneM ommcaHUE HEKOTOPHIX NPOUEAYp U (PYHKIUH, KOTOPOE MOMOKET
OTBICKaTh HEOOXOIUMYIO MPONEAYPY WK (DYHKIIUIO, a MTOJHOE OMTMCAHUE U MTPaBUIILHOE
UCIIOJIb30BAaHUE TPOLIeAYypbl WM (YHKIIMM MOKHO HalTu B crnpaBke VBA wuiu Boc-
M0JIb30BATHCS MHTEJUIEKTYaJIbHBIMU BO3MOXKHOCTSIMHU PeJJaKTOpa KO/a.

Taonuua 5. Kpamkoe onucarnue nekomopulx npoyedyp u hyukyuil

Haszpanue Onucanue

Abs (byHKIHSN) BO3BpalaeT abCOJIIOTHOE 3HAUYCHHE YHCIIA

Asc (GpyHKITHSA) BO3BpAala€T YHCIIOBOM KOJ IIEPBOrO CHMBOJIA CTPOKH apry-
MEHTa

Atn (byHK1IHSA) BO3BpAIAET APKTAHTCHC YKCIIa B paJidaHax

CBool (bynkums) IPUBOJIUT BhIpakeHue K Tuny Boolean

CByte (pyHkims) npeoOpa3yeT BoIpakeHue K Tuiy Byte

CCur (byHKLHS) npeoOpa3zoBaHue BhIpakeHHsl K Ty Currency

CDate (pyHKIMs) npeoOpa3zoBaHue BhIpakeHMs K Tuny Date

CDbl (bynkrus) npeobpazoBanue K Tuiry Double

Chr (pyukrus) BO3BpAIlla€T CUMBOJI, CBSI3aHHBIN C ONpPEJEICHHBIM YHCIIO-
BBIM KOJIOM

Clnt (yskIms) npeoOpa3zoBaHue BhIpaKeHUs K Tuny Integer

CLng (dbyHkums) npeoOpa3zoBaHue BbIpakeHUsl K TUy Long

Cos (pyHk1mst) BO3BpAIAET KOCUHYC YUCIIa

CSng (pyHKIMS) npeoOpa3zoBaHuE BBIpAXKEHUsI K TUIY Single

CStr (bynkims) npeoOpa3zoBaHue BEIPAKEHUSI K TUITY String

CVar (bynkumsi) npeo0pa3oBaHre BEIpAKEHHS K TUTY Variant

Date (oneparop) YCTaHaBJIMBACT 3HAYCHUE CUCTEMHOW JAThI

Date (pyHkims) BO3BpAIacT 3HAUCHUE CUCTEMHOU JIaThI

DateAdd (pyHnxius) BO3BpaIlacT NepEeMEHHYI0 ThMa Variant, coAepKaliyo Jary,
OTJIMYAIOIIYIOCS OT 3aJJaHHOW Ha OMPE/IeICHHbBIN HHTEPBAT
BpPEMEHH

DateDiff (pynxims) BO3BpAIIAET YUCJIO BPEMEHHBIX HHTEPBAIOB MEXKIY JIBYMsI

JTaTaMu

DatePart (pynkius)

BO3BpAIIACT ONPEICICHHYIO YaCTh 3aJITAHHOM 1aThl

DateSerial (pynkims)

BO3BpAILIACT AATy JJISI 3aIaHHOTO roJia, Mecsila v JHS

DateValue (bynkiusi) | Bo3Bpaiaer nary

Day (dbyukius) BO3BpaIaeT 4yucio ot 1 10 31, COOTBETCTBYIOIIEE TEKYIIEMY
JTHIO MecsiIa

Exp (bynkuus) BO3BPAlIAET IKCIIOHEHTY YUCIa

Fix (bynaknms) BO3BpAlIaeT IEIYI0 YacTh YUCTa

Format (pynkius)

(dopMaTHpyeT BbIpaKEHNE B COOTBETCTBUH C 3a/laHHBIM (hop-
MaTOM

Iff (pynxims) BO3BpAIaeT OJIHO M3 JIBYX 3HAYEHUHU B 3aBUCUMOCTH OT 3Ha-
YEHUS BBIPAKECHUSI
InStr (bynkims) BO3BPAIACT MTO3ULIHIO IEPBOM HANICHHOM MOJICTPOKH B
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HasBanue Onucanue
CTPOKE

Int (pynKIISN) BO3BPAILIACT LETYIO YaCTh YUCIIA

Is (oneparnus) CpaBHEHME JBYX CCHUJIOK Ha OOBEKTHI

IsArray (pysKums) BO3BpAIaeT OyJIEBO 3HAYEHUE, YKA3bIBAIOILIEE, SBISECTCS JIU
JTAaHHAsl IEpEMEHHasi MaCCUBOM

IsDate (ynkims) BO3BpaIllaeT OyJIeBO 3HAYCHUE, YKA3bIBAIOIEE, MOXKET JIU BbI-
paxeHue ObITh IpeoOpa3zoBaHo K Tuny Date

IsEmpty (byHkmms) BO3BpalllaeT OyJIeBO 3HaUEHHUE, YKa3bIBAIOIIEe, MHUIIUATU3H-
POBAHO JIM 3HAYEHUE JAHHOW ITIEPEMEHHOMN

IsError (pynxuus) BO3BpaIllaeT OyJIeBO 3HAUEHUE, YKA3bIBAIOILIEE, SIBISECTCS JIU
BBIPOKEHHE 3HAUEHHEM KOJIa OIIMOKHU

IsMissing (byHKIs) BO3BpaIlaeT OyJeBO 3HAUEHUE, YKa3bIBaIOIIee, ObLI JIU Mepe-
JIaH JTaHHBIA HE00sI3aTeNbHBINA MapaMeTp B MOAIMPOrpaMMy

IsNull (bynkimst) BO3BpaIllaeT OyJIeBO 3HAYCHUE, YKA3bIBAIOIIEE, HE COJIEPKUT

7u BeIpaxkeHue Hegomyctumoe (Null) 3Hauenue

IsNumeric (pyHkIus)

BO3BpaliacT 6YJ'I€BO 3HA4YCHHUC, YKA3bIBAIOIICC, MOJKCT JIN
AaHHOC BBIPAXKCHHC PACCMATPHUBATLCA KaK YHUCJIO

LBound (bynkuusi) BO3BpAlAET 3HAYCHUE HWYKHEN IPAHUIIBI MHIEKCA MAaCCHUBA

Left (bynkius) BO3BpPAILIACT ONPEAECIEHHOE YACIO CUMBOJIOB C Ha4yaia CTpo-
KU

Len (pyHkims) BO3BPAILAET YKCIIO CUMBOJIOB CTPOKHM WJIM YUCIIO OalT, HEOO-

XOOUMBIX IJIA XPaHCHUA nepeMeHHoﬁ

Like (oneparus)

CpaBHEHHE JIBYX CTPOK

Log (bynkums) BO3BpAIllaeT HATYpaJbHBIN JIorapudmM yucia

LTrim (dyHKIms) BO3BPAIIAET KOMUIO CTPOKHU 0€3 JTUIUPYIOIIMX MPOOesIOB

Mid (onepatop) 3aMelaeT ONpeeICHHOE YMCIIO CUMBOJIOB B CTPOKE Ha CUM-
BOJIbI 3 APYTOM CTPOKHU

Mid (pyHkms) BO3BPALIAET ONPEIEIECHHOE YUCIO CUMBOJIOB C ONPEIEIICH-

HOW MMO3ULHNU CTPOKH

Minute (pyHkIHS)

BO3BpallaeT 1esoe uncio B quamnaszone 0 59, npencrasisito-
niee MUHYTY 4aca

Month (byHKIHS) BO3BpAalIaeT 1eJI0€ Ynciio B quamnasone 1 12, npencrasisito-
1iee HoMep Mecsia

Now (dbyHK1Ms) BO3BpAIAET TEKYIIME 3HAYSHUs 1aThl U BPEMEHU

Randomize (oneparop) | MHUIMAIU3UPYET T€HEPATOP CAYUYAUHBIX YHUCEI

Right (bynkums) BO3BPALIAET ONPEIEICHHOE YUCIO CUMBOJIOB C IPaBOM CTO-
POHBI CTPOKH

Rnd (dynkius) BO3BPAIAET CIyYailHOE YUCIIO0

RSet (onepatop) KOMUPYET MPABYIO YaCTh CTPOKU B CTPOKOBYIO IEPEMEHHYIO

RTrim (pynkums) BO3BpAIIaeT KOMUIO CTPOKH 0€3 KOHEYHBIX MPOOEIIOB

Sgn (hyHKIHS) BO3BpAIIlaeT 3HAK YHUCIIa
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Hazpanue Onucanue

Sin (pynkims) BO3BpalacT 3HAUCHUE CUHYCA yria

Space (pyHkImN) BO3BPAIIAET CTPOKY, COJAEPKAILYIO ONPEACIICHHOE YHUCIIO
po0esIoB

Sqr (byHKIHS) MOJICYET 3HAYCHUS KBAIPATHOTO KOPHS YUCIIa

Stop (omeparop) MIPUOCTAHABJIMBACT BHITIOJTHEHUE MPOTPAMMEBI

Str (pyHKIMSN) BO3BpAIAET CTPOKOBOE MPEICTABICHHUE YUCIa

StrComp (dbyHK1HSN) BO3BpAIAET PE3yJIbTAT CPABHEHUSI CTPOK

StrConv (dbyHKIMSN) BO3BpaIiaeT npeoOpa3oBaHHYIO CTPOKY

String (pyHk1HsT) BO3BPAILIAECT CTPOKY 3aJaHHOW IJIMHBI U3 OJJUHAKOBBIX CHM-
BOJIOB

Tan (byHkums) BO3BPAlACT 3HAYCHHUE TAHT'€HCA yTila

Time (onepatop) yCTaHaBJIMBAET 3HAYCHHE CHCTEMHBIX YaCOB

Time (pynkius) BO3BpallaceT 3HaueHue Tuna Date, yka3pIBaroniee TeKyIee
CUCTEMHOE BpeMsl

Timer (byHKIMSN) BO3BPAIAET YHCIIO CEKYHJI, MPOMIEIINX MOCJE MOTYHOYH

TimeSerial (byHkiusi) | Bo3Bpaiaet 3HaueHue Tumna Date, comeprxkaliee Bpems JJist
3aJIAHHOTO Yaca, MUHYTHI U CEKYH/IbI

Time Value (pynkims) | Bo3Bpaiiaer 3HaueHue tuna Date, comepxaliee Bpems CyTOK

Trim (pyHKLIMS) BO3BPAILAET KOMUIO CTPOKU 0€3 HAaYaJIbHBIX U KOHEUHBIX
po0eIioB

Val (bynkums) BO3BpAlAET YMCIOBOE MPEJICTABIEHUE CTPOKHU

VarType (byHkims) BO3BpAILIACT 3HAYEHUE, YKA3bIBAIOIIEE TUIl IEPEMEHHOMN

Weekday (ynkiust) BO3BpAIIAET 1€JI0€ YHUCIIO, TPEACTABISAIONICE ICHb HEJSTU

Year (pyHkuus) BO3BPALIAET LEJI0€ YNCIIO, IPEACTABISAIONIIEE TOL

12. Oneparop npucBanBaHusi

JlaHHBIN TUII omepaTopa CIYXKHUT JJIs1 MPUCBOECHUSI HAYAJIbHBIX 3HAYCHUH, 3alUCU
pe3yJibTaTa BbIUMCIIEHUS B IEPEMEHHYIO, U3MECHEHUS 3HAYCHUN.

OmnepaTop NpUCcBauBaHUS UMEET CIEAYIONIYIO CTPYKTYPY MOCTPOCHUS:
<Var>= <Formula>,
Var — uMst nepeMeHHOM;
Formula — dopmymna.

[lepemenHas ciieBa OT 3Haka "=" MOXET OBbITh IIPOCTOUN MEPEMEHHOM, IIEMEHTOM
MacCHBa WU CBOMCTBOM 00bekTa. Dopmyiia COCTOUT U3 MEPEMEHHBIX, KOHCTAHT, OIle-
pauuii 1 GyHKIHA.

Hampumep:
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X=200*0.8/70
Y="IleTpoB CemeH VeBaHOEBMU"
Z=X/80+30

13. Oneparop With — End With

Onepatop With — End With no3Bonser nporpaMMHCTy BBIIIOJIHUTh HECKOJIBKO
orepaluii HaJ OAHUM U T€M k€ OOBEKTOM 0€3 MOBTOPEHHI 3TOro 00bEeKTa Mpu padboTe
C €ro CBOMCTBAMH U METOIAMM.

Cnenyromas nporeaypa U3MEHSET TPU CBOMCTBa Auarna3ona "Al:B2".

Sub ChageFontl ()
Range ("Al1l:B2") .Font.Name = "Times New Roman"
Range ("Al1l:B2") .Font.FontStyle = "Bold Italic"
Range ("Al1l:B2") .Font.Size = 12

End Sub

DTy mporeaypy MOXKHO IepenucaTh ¢ momolnbio KoHCTpykimn With — End
With. ITponenypa, mokazanHas Huxe, paboTaeT TOYHO TaK XKe, KaK U IPeablIIyIasl.

Sub ChageFont2 ()
With Range ("Al:B2")
.Font .Name = "Times New Roman"
.Font.FontStyle = "Bold Italic"
.Font.Size = 12
End With
End Sub

[lepBbIit BapuaHT OoJiee MOHSTHBINA, HO BTOpasi MpoIleaypa MOMOTaeT MOBLICUTh
3¢ ()EKTUBHOCTH BBIMOJIHEHHUS KOJIa MO CPABHEHHUIO C DKBHUBAJICHTHOW € MPOIICAYyPOH,
KOTOpAst SIBHO CChIJIAETCS HAa OOBEKT B KAXKJIOM OTIepaTope.

14. KommenTapuii. [Iepenoc ctpoku koaa. Pacnosio:keHue HeCKOJIbKUX ONEPATOPB
B OJIHOHM CTpPOKe

KommenTapuii - 310 nosicHeHue K nporpamme. JIxo00i KOMMEHTapuii HAaYMHAETCS
B CTPOKE C MPOU3BOJILHOIO MECTa MpOorpaMMbl CUMBOJIOM '. KoMMeHTapuu npeaHazHa-
YeHbI JIs COMPOBOXKIAEHUSI U MOJAEPKKU mporpamm. Kak mpaBuso, pa3paboTka U co-
IIPOBOXKJICHUE MIPOTPAMM OCYILECTBIIAIOTCS PA3JIMYHBIMU CIELUAIUCTaMU. TEeKCT KOM-
MEHTAapUEB JO0HKEH 00eCeUnTh NOHUMAaHUE JIOTUKHU [TPOTPAMMBI, OTpa)kaTh €€ CIelu-

¢buxky.
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Pacnionoxenue cumBosioB <IIpoben>+<3Hak MOAYEPKUBAHUSI> B KOHIIE CTPOKHU
o0ecreunBaeT TO, 4TO MOCJEAYIONIas CTPOKa SBIISETCS MPOJOJDKEHUEM TPEAbITyIEH.
[Tpu 5TOM HaJ0 MOMHUTB, YTO:

v’ HeJb3s pa3OMBaTh IEPEHOCOM CTPOKOBBIE KOHCTAHTHI;
v/ JIOIyCTHMO He GoJiee CeMH TPOIOJIKEHHI OHON M TOH e CTPOKH;
v/ cama CTpoKa He MOXKET COCTOSTh Oosiee ueM u3 1024 cuMBOJIOB.

B cnenyromem npumepe nepBasi U3 KOHCTPYKLIHM SBISIETCS pa30MEHUEM BTOPOM
Ha JIB€ CTPOKH:

Dim s As Single, _
r As Integer, t As Integer
5

Dim s As Single, r As Integer, t As Integer

I[JBI IICPCHOCA CTpOKOBOﬁ KOHCTAHTBI €€ HAaJIO0 IIPCACTABHUTL KAK PC3YJIbTAT KOH-
KAaTCHIINHU HCCKOJIBKHNX CTPOKOBBLIX KOHCTAHT, a IICPCHOC CTPOKU IIPOU3BOAUTDL IO OIIC-
palui KOHKATCHIIUH.

PaccMoTpuM KOppEeKTHBIM UM HEKOppPEKTHBIA TepeHoc cTpoku "Visual Basic for
Applications ".

HekoppeKTHBIN nepeHoc KoppekTHslii mepeHoc
S="Visual Basic for _ S=" Visual Basic for " _
Applications " & "Applications "

OOpaTtuTe BHUMaHUE, YTO JJI MPABWIHHOTO MEPEHOCAa CTPOKOBOM KOHCTAHTHI
MIPUMCHSICTCSL OlepaIiis — KOHKATEHIIUs. JTa omeparus MpUMeHseTCs I 00beInHe-
HUSI HECKOJBKHUX CTPOK B oAHYy. Kpome cumBosia ammepcanga “&” mjsi o003HaYCHUS
oTiepanuy KOHKATCHIIUSI TPUMEHSIETCS CUMBOJI cliokeHus “+”. [Ipu oObennHeHUH IBYX
CTPOK BTOpasi CTpOKa J00aBISETCS HEMOCPEACTBEHHO B KOHEI[ MepBoil. Pesymbratom
SIBJISICTCS CTPOKA OOJIBIIETO pa3zMepa, cojepkalias 1eJIuKoM 00e HCXOIHBIC CTPOKH.

B npuBeneHHOM mpumepe 3Ta OIepanus UCIOJb3YeTCs I COCAUHEHUS CTPOK
IIPU NIEPEHOCE CTPOKU KOJA.

Hcnonb30BaHKe 3HaKA IBOETOYMS MO3BOJISIET PA3MECTUTh HECKOJIBKO ONEPaTOpPOB
Ha OIHOM cTpoke. T.0., cieayronme 1B€ KOHCTPYKIMUA SKBUBAJICHTHBI.

=1 x=1:x=x+2

xX=x+2

15. Oneparopnl BBOA-BBIBOJA
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OnHuM U3 BaKHEUIIUX CBOMCTB MPOTpaMMBI sBIIIETCS MaccoBOCTh. OHa olec-
NEYNBACTCS BOZMOXXHOCTBIO BBOJIA PA3JIMYHBIX MCXOJIHBIX JAHHBIX B MPOTPAMMYy H I10-
JyYEHUs Pa3MYHbIX PE3yJbTaTOB 0€3 M3MEHEHUs Koja caMoil nmporpammel. Kpome to-
ro, MOJIb30BATENI0 HEOOXOIMMO HAONIONATh pe3yibTaThl PabOThl MPOrpaMMbl, YTO
oOecrieunBaeTcs onepaTopaMu BbIBOJA IaHHBIX.

B Visual Basic BO3MOXXHBI HECKOJIBKO CITOCOOOB BBOJIa JAHHBIX B MPOTPAMMY.
OmHMM W3 caMbIX IPOCTBIX SIBJISICTCS WCIOJb30BaHue (QyHKIMH InputBox, mmeroriei
CIEQYIOIINI CUHTAKCUC:

InputBox(<cTpoka_coo0menune> [,<3aroJi0BOK_OKHa>|
[,<rekcr mo_ymosvanuro>] [, Xno3][,Yno3][, <paiia-cnpaBka>,
<KOHTEKCT>]),

meKcm_no_yMOn4aHuio — CTPOKa CUMBOJIOB, BEIBOJMMAsI B TEKCTOBOM OJIOKE;

Xno3, Ynoz — no3uiiust IEBOro BEpXHEro yria okHa (B TBunax ~ 1/1440 nroiima);

gaiin-cnpaska — CTPOKOBas MEepeMEHHas, 3aJ1aolasl MyTh CIPaBOYHOTO (haiisia, B KO-

TOPOM HaXOJUTCS JOMOJIHUTEIbHAS UH(POPMaLIUs, OTHOCIIIASACS K TEME OKHA COO0IIIe-

HUS;

KOHmMeKcm — KOHCTaHTa, OMPEJIENIoNas CChUIKY Ha pa3zies B CIIpaBOYHOM Qaiiie.
Oynkius InputBox() obecnieunBaer popmMupoBaHue OKHA JJIsl BBIBOJIA CTPOKH

COOOIIIEHUS] U OKHMJIAaHUSI BBOJIA CTPOKM CUMBOJIOB WMJIM Ha)KaTWsl KHONKHU. Bo3Bparaer

coJiepKaHue TEKCTOBOTO OJIOKA.

Ipumep 15.1. [Tpumep popMupoBaHus OKHA BBOJA.
Sub Msg Inp ()

Message = "Beemgure $amminmio, Mmszi, OrTuecTBO CTymeHTa'"
Title = " IlpuMep OkxHa nOusi BBOHA"
Def = " VeanHoB VMBaH VMBaHOBMUY"

Response = InputBox (Message, Title, Def, 100, 100)
End Sub

B pesynbprare aercTBUsS NPUBEINCHHOM BbILIE NPOLIEAYPHI MOSIBUTCS AUAIIOTOBOE
OKHO, ITPEACTAaBICHHOE HAa PUCYHKE 4.

MNpyMep oKkHa ANA BEOAA £|
BeeanTe DamMunui, KA, OTYeCTED CTYAEHTA 0k, I

Cancel

WeaHoe MeaH MeaHoBMY

Pucynok 4. /IluanoroBoe 0KkHO BBOJa
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[Tocne BBO/A 3HaUYE€HUsI B TEKCTOBOE mojie M Haxkatust kHonku OK, nmepemMeHHON
Response OynietT mpucBOEH BBEECHHBIN TEKCT.

Cnenyer umeTh B BuAy, uto QpyHkuus InputBox() Bo3BpamaeT TeKCTOBOE 3Haye-
Hue. [losTomy mpu HEOOXOAMMOCTH BBECTH YHUCIIO, CIIEAYET MpeoOpa3oBaTh BO3Bpallia-
eMoe 3HaueHue B TpeOyeMblil yncioBol tuil. s nmpeoOpa3oBaHusi B OCHOBHBIE YHCIIO-
BbIC THUIIbI UCTIOJB3YIOTCSA (PYHKIIUU:

o ClInt() — nsa npeoOpa3zoBanus B 1IeNIbIN THN Integer;
o CSng() — nns mpeoOpa3zoBaHUs B BEIIECTBCHHBIN TUTI Single.

Takum 00pa3om, AJig BBOJA 11e70T0 3HaueHus N cieyeT 3anucarh:
N = CInt(InputBox("BeeguTe N"))

[Ipu npeoOpa3oBaHNM TEKCTOBBIX 3HAUYCHHI B BEIIECTBEHHBIE C MOMOIIBIO (DYHK-
i CSng(), B okHe InputBox B kadecTBe paziaenuTess Mo M JeCITUYHOM dyacTei
qucia A0JKHA ObITh BBeCHA 3amsiTas. Eciiu BBeIeH TEKCT, He COOTBETCTBYIOITUI 00pa-
3y uncna, To ¢pyakuuu CInt() u CSng() Bei1atoT coodineHne o0 ommoxe.

Jlns BbIBOJA PpE3YJIbTATOB BBIYMCICHHH MOXKHO HCIIOJIB30BaTh IPOILECIYPY
MsgBox().

Bcerpoennas ¢ynkuus MsgBox() oOecneumBaeT cO3IaHHE HAOTOBBIX OKOH
Pa3JIMYHBIX THIIOB.

1. IIpocmoe okHo-coodouwenue
MsgBox ( "cTpoka_cooOumieHus'')

Ecnu B coo0mieHnn AOKHO MPUCYTCTBOBATH 3HAYEHHE MEPEMEHHON WU diie-
MEHTa MacCHBa MEPEMEHHBIX, DIEMEHT CTPYKTYpPHI TOJIH30BATEIHCKOTO TUMA JAHHBIX U
T.I., ClIeayeT mpeoOpa3oBaTh 3HAYCHUS B CHIPOKOBbIN W O0ECIEUUTh KOHKATEHAIUIO
cTpok. Jlns mpeoOpa3zoBaHMsl uyucia JOOOTO TUMA B TEKCT HMCMOJb3yeTcs (PYHKIUS

CStr().

IMpumep 15.2. IIpumep BbIBOJA COOOIICHHS O 3HAUCHUU TTEPEMEHHOM.

Sub Msg_Priim()

Randomize

a=rnd ()

MsgBox "BrHauveHue crnydvamHOTro umcrna " & CStr(a)
End Sub

B pe3ynbrare neiicTBUs MPUBEIECHHON BbIIIE MPOLIEIYPbl MOKET MOSIBUTHCS 1HA-
JIOTOBOE OKHO MMOKa3aHHOE Ha PUCYHKE 5.
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Microsoft Excel |

3Ha4EHHE CNydaHHorD YMcna 0,3187785

Pucynok 5. OkHO BBIBOJIa COOOIIICHHS O 3HAYEHUH TTEPEMEHHOM

Ecnu B oqHOM okHe MsgBox TpeOyeTcst BRIBECTH HECKOJIBKO YMCEI, KaKI0¢ M3
HUX CJEIyeT MpeoOpa3oBaTh B TEKCTOBBIN THIT U "CKIEUTH" OlMepaTOpOM KOHKATCHITUU
(+wm &).

2. OKHO-cooOWweHue ¢ KOMAHOHBIMU KHONKAMU
O6uuit hopmar onepartopa:

MsgBox("crpoka coodimenue' [, <kHonku>] [, ''3aros10Bok_okHa'' |,
<(ali1-cnpaBKa>, <KOHTEKCT>]),

CMpoKa_coobujeHue — CTpoKa CUMBOJIOB C MaKCUMaJibHOU JutnHOM 1024 cumBona;
KHONKU — YHCIIO, SIBJISIFOIIEECS] CYMMOW KOJIOB BBIOPAHHBIX THIOB KHOTIOK M THKTO-
rpaMMBbl, WJIK UMEHA KHOIIOK;

3a201060K_OKHA — CTPOKA CUMBOJIOB;

gaiin-cnpaska — CTPOKOBasl IEPEMEHHAs, 3a/1al01Iasi MyTh CIIPaBOYHOTO (paiina, B KO-
TOPOM HaXOJIUTCS JOTOTHUTEIbHAS HHPOPMAIIHS, OTHOCSIIASCST K TeMe COOOIIEHNS;
KOHmMeKCcm — KOHCTaHTAa KOHTEKCTHOM CCBUIKM, KOTOPas 1aeT CChUIKY Ha TEMY B CIIpa-
BOYHOM (haitie.

Hpumep 15.3. [Tpumep popMupoBaHUs AUATOTOBOIO OKHA C KHOTIKAMU
Sub Priim()

Msg = "B XOoTHUTEe HNPOJOJNXUTH?"

Style = 66

Title = " OpuMmep OkHa-coobmeHuUs"

Response = MsgBox (Msg, Style, Title)
End Sub

B pesynbprare aercTBrs NPUBEACHHOM BBILIE TPOLEAYPHI MOSIBUTCS JUAIOTOBOE
OKHO MTOKa3aHHOE Ha PUCYHKE 0.
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3arojgoBok [lugrorpamma KoyaHaHble KHOTIKH

Mpumep okHa-c yobuenus X]

el

Bkl X0THTE NPOACNMHTHY

{ MpepeaTe i|  MoeTop | OponycTHTE |

Pucynok 6. /[nanoroBoe OKHO ¢ KHOITKaMu

Kozpl 3a1aHust KOMaHIHBIX KHOTIOK U MTUKTOrpamMm B pyHkimu MsgBox() npuse-
JIeHbl B Ta0s. 6 u Tabn.7. @ynkius MsgBox() Bo3Bpaiaet ko (4UCI0), COOTBETCTBY-
FOIIIMH Ha)KaTOU KHOIIKE.

Tabauua 6. Cnucox 81008 KOMAHOHBIX KHONOK U UX KOOO8

Kon | Koncranra OTtoOpakaemble KHOTIKU
0 vbOKOnly OK
1 vbOKCancel OK, Otmena
2 vbAbortRetrylgnore | Ilpepsars, [ToBTOpuTth, UrHOpHpOBaTH
3 vbYesNoCansel a, Her, Otmena
4 vbYesNo Jla, Her
5 vbRetryCansel [ToBTOpHUTH, OTMEHA
Taonuua 7. I[luxmozpammul u coomeemcmayouue um Kool
Kox | Koncranra Onucanue
16 | vbCritical BaxxHoe coobrieHne
32 | vbQuestion [TpenynpeauTenbHbIi 3apoc
48 | vbExclamation [TpenynpeauTenbHOE COOOIICHUE
64 | vbInformation NudopmarmonHoe cooOiieHne

B npusenennoii Boiie npoueaype Priim nmepemennas Style monyuwia 3HaueHue
66, Kak pe3ysbTaT CJI0KEHHUSA JBYX KOHCTAHT KOJa KOMaHIHBIX KHOTOK (2) ¥ KOJia MUK-
TOrpaMMel (64).

[Tociie miemuka Ha KHOIKE JUAJIONOBOr0 OKHA BO3BPAIA€TCSl 3HAYEHHE COOTBET-
CTBYIOIIIEE A3TOM KHONKH. lIpm Hamucanum nporpamMm C OTKJIMKOM, B 3aBUCUMOCTH OT
TOr0, Kakas KHOIIKa JUajJOroBOr0 OKHA Ha)kaTa, BMECTO BO3BpAIla€MbIX 3HAYCHUU
ynoOHee UCTOIb30BaTh MPUBEACHHBIC B Ta0JI.8 KOHCTaHTHI VBA, KOTOpBIE N1eTatoT KO
porpamMmbl 0oJiee ya10009UTaeMbIM U, K TOMY K€, UX JIETKO 3alIOMHUTb.

Taonuya 8. Koncmanmeoi, 8o3epawaemvie onepamopom MsgBox

Koncranra 3Hauenue |Hakartasg kHomka
vbOK 1 OK
vbCancel 2 Ormena (Cancel)

31




Koncranra 3HayeHue |Haxaras kHOMKa
vbAbort 3 ITpepsats (Abort)
vbRetry 4 [ToBTOpHuTH (Retry)
vblgnore 5 [Tponyctuts (Ignore)
vbYes 6 Ha (Yes)
vbNo 7 Het (No)

16. Oneparop BeTBJICHUSA

Omnepatop BeTBiieHHs (YCIOBHBIN OMEpaTop) MpeaHaA3HAUCH JIJIi U3MEHEHUs I0-
psAlIKa BBIMOJHEHHS NPOrpaMMBbl IO HEKOTOPOMY YCIIOBHUIO. Y CIOBHBIN ONEpAaTOp COOT-
BETCTBYET OJIOKY BETBIICHUS B OJIOK-CXEME.

CunTakcuc oneparopa:

If <ycsoBuel> Then
<Bbjaok 1>
[ Elself <ycsioBue2> Then
<Bbjaok 2>
.. .]
[Else
<baok N>]
End If

Oneparop paboraer craeaywomuMm obpazom: eciau  (If)  BeimonHsieTcs
<yciaoBue 1>, 1o (Then) Oyner BbITIONHEHA TOCIEAOBATEIBHOCT OIEPATOPOB
<baok 1>, unaue, ecnu (Elself) Boimonnsiercs <ycjgoBue 2>, TO OyJeT BBHINOJHEH
<bJok 2> u 1.1., u"aue (Else) - <baok N> .

Homyctuma hopma 3arucu oneparopa BETBICHUS B OJIHY CTPOKY:

B stom ciydae He yka3biBaercs koner oneparopa End If kak B mepBoM BapuaH-
Te. B cnyuae, eciu ycioBHe JIOXKHO, YIIPaBIIEHUE MTEPEAAETCS ONEepaTopy, CACAYIOIMIEMY
32 YCJIOBHBIM.

IIpumep 16.1. NUcnonb30BaHus yCIOBHOTO OllepaTopa

Sub Prl If()

Dim ball As String, st As String
st = "Bm xoTuTe nocrynurs B PICY?"
ball=MsgBox(st, vbYesNo)
If ball = vbYes Then

MsgBox "Hapmo cpmaTe »kK3aMeHH."
Else

MsgBox "MapmTe B IITY."
End If
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End Sub

B pesynbrare paboThl mpoueaypsl MOJIb30BaTEIh B 3aBUCUMOCTH OT OTBETa Ha
Bonpoc «Bel xotute noctynuth B PI'CY ?» nonydaer paznuyHbie cOOOLIECHUS.

17. Oneparop BbriOOpa Select Case

JlaHHBII onepaTop NPUMEHSAETCS B TOM CIydae, €CJId BO BCEX JIOTUMYECKUX YCIIO-
BUSIX YYaCTBYET OJIHA U Ta )K€ BEJIMYHUHA (IEpEMEHHAas):

Select Case <BesmunnHa>
Case <cpaBHeHue 1>
<0J10Kk oneparopos 1>
Case <cpaBHeHHme2>
<0J10K omeparopoB2>
[ Case Else
<0s0Kk onepatopos Else> ]
End Select

Breipaxxenne st cpasuenusi MoxkeT ObITh 3ammcaHo B Buje: Case 45 wam
Case 3,4, 5, ummm Case 5 To 12.

Ecau Hu 01HO U3 CpaBHEHUM HE SIBJISIETCS UICTUHHBIM, BBITIOHSETCS OJIOK orepa-
topoB Else, ecu 6510k Else oTcyTcTBYET, yripaBiieHHE NIEpeaacTCs: onepaTopy, Cleay-
romemy 3a End Select.

IIpumep 17.1. Ucnions3oBaHus oneparopa BeIOOpa

Sub Pr_ Case()
Vozrast=InputBox ("Ckonpxo Bam ner?")
Select Case Vozrast
Case Is <=7
Msgbox "Bm [OWKOJBHMUK. "
Case 8 to 16
Msgbox "Bm yumTeckr B mkojne. '
Case 17 to 30
Msgbox "BaM nopa BaHATBLCS pexom. "
Case 31 to 60
Msgbox "KTo He paboTaer, TOoT He ecT."”
Case Else
Msgbox "Bm Bacayxmuiam oOTHBIX. "
End Select
End Sub

Ecin 3Hauenue nepemennoit Vozrast MeHbie wim paBHO 7, oToOpaskaeTcs co-
obmenne ~Trl gonkoibHUK”. Eciin 3HaueHne nepeMenHor Vozrast HaxoauTces B aua-
na3oHe ot 8 10 16, oroOpaskaercs coobinenne ~Tol yuniibes B mkose”. Eciu 3HaueHue

33



nepemerHoi Vozrast naxoaurcs B quamnazone ot 17 mo 30, oroOpaxkaeTcs cooOIeHue
”Tebe mopa 3ausThes aenom”. Ecim 3Hauenne nepemenHoi Vozrast Haxoaurcs B 1ua-
na3zone ot 31 mo 60, oroOpakaercs coodmenue ” Kro He paboraet, ToT He ecT”’. Ecimun
3HAUYEHHUE BO3pPACTa HE PABHO HU OJIHOMY M3 IMPEMJIOKEHHBIX TUANAa30HOB 3HAUYCHUM,
BBIBOJIUTCS COOOIICHUE " BbI 3aCTy>KMIIU OTIBIX .

Kon atoit nporenypsl 60see NpocT AJisk BOCIPUSITHS, YEM KOJI IPOrpaMMBbl 3aIlH-
CaHHBIM C MOMOIIBIO YCIOBHOTO ornepaTtopa. B cimyudae Tpéx u 0osiee BO3MOXKHBIX pa3-
BETBJICHUH B MporpamMmMe JIydllie UCToab30BaTh onepaTtop Select Case.

Yupaxkuenus 1.

1. X 1 Y MOTYyT NpyHUMATh JIMIIIH JIBa 3Ha4YeHUS A U B uckirogarommum o0pa3om: eciiu
X=A, 10 Y=B; ecitu X=B, To Y=A. 3anucaTs NpuBeICHHOE BbICKA3bIBAHUE C ITOMOIIIbIO
YCJIOBHOTO omiepaTopa u 0e3 Hero.

2. 3aIIaGTCH JaTa B BHJAC YHCIa, MCCiAla U rozaa. Tpe6yeTc;1 OIIPCACIINTL 3aBTPAIIHCC
quCJo.

3. CyuThIBaeTcs MATh MEPBBIX HU(PP HOMEpPAa KAPTOUKU COIMATIBLHOIO CTPAxXOBaHUS B
BHJIE ABYX IeNbIX nepeMeHHbIX [IX — kox nona (1 — M, 2 — XK), I'P — roxa poxnenus.
Hano BbIBeCTH BO3pacT pacCMaTpuMBaeMOro JHIla B BUJIE TaKOTO coobuieHus: «l ocmo-
ka, Bam ... met» unu «l'ocnoaun, Bam ... net».

4. Jlan HOMEep HEKOTOPOro roja (MOJOKUTEIIBHOE 11eJI0e Ynciio). BriBeCTH unciio THeH
B 9TOM TOJly, YUUTHIBAs, YTO OOBIUHBIN T'OJl HaCUUTHIBAET 365 nAHEH, a BUCOKOCHBIA —
366 ngHeil. BUCOKOCHBIM cUMTAETCS TOM, ACIAIUMCI Ha 4, 32 UCKIIFOUCHUEM TE€X T'OJIOB,
kotopelie nenarca Ha 100 u ve penarca Ha 400 (manmpumep, roast 300, 1300 u 1900 He
ABJISIFOTCS. BUCOKOCHBIMH, a 1200 u 2000 — siBisAroTCSA).

5. Jlan HOMEp HEKOTOPOTO Trojia (MOJIOKUTEIBHOE IIEJ0€ 4YHuciio). BeiBeCcTH COOTBET-
CTBYIOILIMI €My HOMEp CTOJIETHS, YUYUTHIBas, 4TO, K MpUMepy, HadasioM 20 cToJeTus
owu1 1901 TOSI.

18. Oneparop nukiaa For . . . Next

JIaHHBIM oOmepaTrop IOBTOPSIET BBIMOJHEHUE TPYIIBI UHCTPYKLUN YKa3aHHOE
YUCJIO Pa3 U K Kareropuu apugmemuyeckux 1mukion. Oneparop For . . . Next cooTBeT-
CTBYET IUKINYECKOMY aJTOPUTMY C TTapaMeTpoM (cM. j1ab. pad. Ne7).

CHuHTaKCHUC:

For <i>=<i0> To <iN> [Step <ih>]
[mHCTPpYKIUM]
[Exit For]
[MHCTpYKIIUM]
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Next [<i>]
3HaueHus <i>, <i0>, <iIN>, <th> cOOTBETCTBEHHO 03HAYAIOT:
e <I1> - mapaMmeTp LHKJIA (CUCTUUK);
o <10>, <iN> - HauaJbHOE U KOHEUYHOEC 3HAUCHUS MMapaMeTpa IUKJIa;
o <ih> - 3HaueHwMe 11ara U3MEHEHHUS IMapaMeTpa IUKJIa.
[lepeuriciieHHbIE BEMYHUHBI SBIISIOTCS IIEJIBIMU YHCIIOBBIMHU.

Omneparop For. . . Next moBTOpsieT BBINOJIHEHUE TPYMIBI HHCTPYKIUH, MMOKA Ia-
paMeTp IMKJIA 1 U3MEHSETCSl OT HadalbHOro 3HaueHus 10 10 KkoHeyHoro 3HaueHus iN ¢
yka3zaHHbIM maroM ih. Eciu mar He yka3aH, TO OH MO0 YMOJYaHHUIO IPUHUMACTCS PaB-
HeIM 1. /{7151 mocpouHoTro BRIXOJA U3 IUKIA Uconb3yeTcs komanaa Exit For.

JIns kaXa0ro 3Ha4€HHs MapaMeTpa LUKJIA BINOJIHSAETCS OJOK ONepaTopoB, pac-
MOJIOKEHHBIX 10 KitoueBoro cioa Next. 3aTeM MpPOUCXOIUT U3MEHEHUE NEPEMEHHOU
1uKIa (YBeJIMYEHUE 3HAYCHUS Ha IIIar), MPOBEpsIeTCs MOTyYeHHOE 3HaUeHue (He Ooee
YKa3aHHOTO KOHEYHOT'O 3HAUYCHHUSI) U TIOBTOPSETCS BBHIOJTHEHUE OJIOKA OTIEPaTOPOB.

Ecnu 3HaueHune mapameTpa KA MPEBBICKIIO 3HAYCHHUE iN, yIIpaBJICHHE TIepe/ia-
eTcsl oneparopy, cieaytoniemy 3a Next.

IIpuMmepsl ucnosb3oBanus oneparopa For . . . Next

IMpumep 18.1. HeoOxoaumo nocTpouTh TabauIly 3HaUCHUN QyHKIIUN

M,ecnnle
x_

Y= 4y , Xe[-2;5], mar 0,5.
e” +e
,ecnn x <1

Byzaem BbIBOAUTH 3HAUeHUS (YHKLIMU HA OTPE3KE B sUeHKU padbouero aucta. s
ATOr0 CO3/Aa/IUM CUETUHK 1 /ISl BBIYMCIECHUSI HOMEPA CTPOKHU.

Sub PR_For2()

Cells(1,1)="x" : Cells(1,2)= "y"
i=1
For x = -2 To 5 Step 0.5

If x > 1 Then
y = Log(l + x) / (x - 6)
Else
y = (Exp(x) - Exp(-x)) / 2
End If
i=31i4+1
'‘Bbi600 pe3yrvmama 6 aveluku paboyezo iucma
Cells (i, 1) = x: Cells (i, 2)=y
Next
End Sub
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B pesynbTaTe paboThl mporpammel Ha paboueM jaucte Excel Oyner monydyena
Tabnuia 3Ha4yeHnil GyHKIMU MTOKa3aHHas Ha puc.’.

A | B
1 % ¥
2 2| -352686
3 15 -2,12928
4 1 -1,1752)
5 05 05211
B 0 0
7 05 0521095
8 1 -0,13863
) 15 020362
11 N ATARS
Pucynok 7.

Ipumep 18.2. HaliTu KOIMYECTBO MOJIOKUTENBHBIX YHCEI CPEIU FTEMEHTOB MacCuBa
A(20), UMEIOIIUX YETHBIE UHICKCHI.

Sub Pr_ For3()
Dim A(20) as Single
'Sanonnenue maccusa
For k=1 To 20
A(k)=-14+2*Rnd ()
Next
p=0
'Tlouck nonoxcumenbHo2o 31eMeHma 8 Maccuge
For i=2 to 20 Step 2
'Eciu nonodxcumenvHbulil 31eMeum HatloeH
‘cuemyux p ygeauuumos Hal
If A(i)>0 then p=p+l
Next
'Omobpasicenue pe3yriomama
MsgBox "p=" & Cstr (p)
End Sub

Ipumep 18.3. /lana ctpoka mimHON 10 254 CUMBOJIOB, COZIep Kalllas CjI0OBa, pa3AeiicH-
Hble pobenamu. [IpeoOpazoBaTh CTPOKY B MAaCCHUB CJIOB (JIEKCEM).

Bynem cuuTath, 4TO pa3AeiUTENEM CIOB B CTPOKE SIBJISIETCS] € IMHCTBEHHBIA TIPO-
oein. [IpocMOTp CTPOKH OCYIIECTBUM B IIUKJIE C U3BECTHBIM YUCIIOM MTOBTOPEHUM: KOJIU-
YECTBO CHMBOJIOB ompenesnseM npu nomomu ¢yHkiuu Len. [Ipu momomu QyHKUIMMU
Mid 6ynem B LMKJIE IO OJJHOMY BBIICIISATH CUMBOJIBI CTPOKU U aHAM3UPOBaTh uX. lle-
pea HavyasioM (pOpMUPOBAHUS OUYEPETHOTO CIOBA YBEJIIMYMBAEM CUETUMK Ha 1 U mpucBa-
MBaeM 3JIEMEHTY MaccuBa JieKceM (Kak/as JIekceMa COCTOUT M3 OJJHOTO CUMBOJIA) CTap-
TOBOE 3Ha4YeHue "", 4TOOBI OBLIO K UeMy NMPUOABIISITH OUE€PETHbIE CUMBOJIBI.

Sub Lexema ()
Dim w() As String
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st = TextBoxl.Text
Inuny cmpoxu oeaum Hayeno Ha 2
n = Len(st) \ 2
'W — Mmaccug nexcem, pazmepHoCcms Maccuga n
'/lexcema cocmoum u3 00H020 CUMBOA
ReDim w(l To n) As String
'Nobasnsiem K Havanry cmpoku npoobe
'K — cuemuux maccugea nexkcem
st =st+ " ": k=1: w(l) = ""

For i = 1 To Len(st)

c = Mid(st, i, 1)

If ¢c =" " Then
If Mid(st, i + 1,1) <> " " Then k=k+l:w(k)=""
Else
w(k) = w(k) + ¢
End If
Next

'‘Bvi600 pe3yibvmamos
For i =1 To k - 1

MsgBox "JlekcemMa N" & i & ": " & w(i)
Next
End Sub
19. Huxa Do

Jlnst BeIMONHEHUST onieparopa For HeoOXoanMMoO 3a1aTh mapaMeTphl, KOTOpbIe Oy-
YT ONPENEIIATh, CKOJIBKO pa3 JOJKEH BBITOJIHUTHCA Onepatop(bl) HUKIA. AJbTepHATH-
Bou nukiy ¢ For...Next aBusercsa nukia Do , B KOTOpoM rpymia oneparopoB BbITIOJIHSI-
€TCs 10 TeX MOp, MOKAa OMPEACIEHHOE JOTUYECKOE BBIpAXKEHHE MMEET 3HaueHue True
(uctuna) wiu False (10kp). Takue MUKIIBI HYKHO MPUMEHSIThH B TE€X 3a/layax, TI¢ MbI HE
MO€EM 3HaTh TOYHO, CKOJIbKO pa3 OyaeT moBTopeH 1uki. Hanpumep, Bol xoTenu Obl,
4yTOOBI MOJIL30BaTEb BBOAMII MAPOJIb B Balllel IporpaMmMe A0 TeX Mop, MOKa OH HE COB-
nafet ¢ Bammm naponem. CymiecTByeT HECKOJbKO pa3HOBUAHOCTEN 1uKiIa Do, B 3aBu-
CHMOCTH OT yCJIOBUH €0 BBIMOJHEHHUS.

uka Do ¢ npexyciaoBuem.
CuHTakcuc:
Do [While|Until] <ycioBue>
[uHCTPYKIMH]
[Exit Do]
[uHCTPYKIMH]
Loop
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Ecnu BeiOpano ciyxebHoe cioBo While, To 1uki mpooinKaeTcs, moKa BbITOJ-
Hsiercs ycnoBue; eciiu Until — To mpekpariaercsi, Korjja ycIoBUE BbITOIHSIETCS.

Huxia Do ¢ mocrycaoBuem
CunTakcuc:
Do
[uHCTPYKIMH]
[Exit Do]
[uHCcTpYKIMH]
Loop [{While|Until}] <ycsioBue>

3HaYEHHE CITYKEOHBIX CJIOB LIMKJIA aHAJIOTHYHO LUKITY € IPELYCIOBUEM, HO LUK
BBITIOJIHSIETCS XOTS OBl OJIMH Pas.

B 06owux 1mukiax Do 1 JoOCpOYHOTO BhIXO/a M3 IIUKJIA UCIIOJIB3yeTCs KOMaHaa
Exit Do.

PaCCMOTpI/IM IIPUMCPHEI.
2n

Ipumep 19.1. Boraucnuts cymmy @wieHoB psaa z =1+ Y (-1)"

nl (2n)!

C TOYHOCTBIO JO

4JICHA pssaa, MCHBIICTO & .

Sub Pr_ Do ()
Dim x as Single
x = InputBox("Beegure x .")
ps = 0.01
= z =1: i =1

o 0

Abs (y) > eps
(-1) * x ~ 2 / (2 * i * (2 * i - 1))

1:
o Whi
= *
t+y
+ 1

N <
I

le
'
z
i i
Loop

MsgBox "z=" & CStr(z)
End Sub

[uxn Do Oyaer BBIMONHATHCS 0 TEX IMOp, MOKa YjeH psja Mo MOy OyaeT
6ombire eps. [Ipy BBITIOJIHEHUH KaXKI0TO TTOCIIEIYIOIIETO I1ara MuKja CISAYIONINN YIeH
psana moydaem u3 npenbiaymero (y(n)=y(n-1)*c). UtoOsl HaliTH MHOXHUTENb ¢ HEOO-
xoaumo y(n) pazaenuts Ha y(n-1).

IMpumep 19.2. Hekoropast cymma JeHer momeniaeTcsi B 0aHK MO T MPOIEHTOB TOJ0-
BbIX. HaliTu uepes CKOJIBKO JIeT cyMMa yABOUTCS.

[Tycts s0 HauanbHast cymMa JieHer, nomenieHHas B 0ank. [lomectum 3navyenue sO
B siueliKy s. Tak Kak MpOIEeHT, HapalleHHbIH cymMMol s paBeH s*1/100, To cymma uepes
roja cranet paBHa s=s+ s*1/100 wunu s=s * (1 + r/ 100). Takum 06pa3zoM HYKHO TIPO-
JI0JIKATh CUET, MOoKa S<2*s.
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3anuiieM PCHICHUC IIOCTaBJICHHOM 3ala4i C IIOMOIIBIO OIICPATOPOB IHUKIIA Do ¢
npeayCciIOBUECM U ITOCTYCIIOBUCM.

Pemenue ¢ ucnojib30BaHUEM MUKJIa C IIPpEAYCIOBUCM.

Sub Vcladl ()
Dim s As Single, r As Integer, t As Integer
Dim st As Single
s0 = InputBox ("BeeauTe HadUaNBHYI0 CyMMy.'")
st="BBegurTe mnporn. cTaeBxy. "
st=st & "llemoe umcmo or 1 mo 100"
r=InputBox (st)
t = 0: s = s80: ss =2 * s0

Do While s < ss
s =s * (1 +r / 100)
t=t + 1
Loop
MsgBox "CymMMmMa " & sO0 & " y.e., noMemeHHass noxp " _
& r & " NDPOULEHTOB TIOJOBHX, YyABOMTCH dYepes "
& t & " ner."
End Sub

HOCKOHBKy HapalmCHHYIO CYMMY HYXHO BBIYHUCIINUTL XOTA OFI 3a OJHUH Iroa, MOXK-
HO IPUMCHHUTD JJIA PCIICHUA MMOCTaBJICHHOMN 3aJlavy MUKII C TTOCTYCJIOBHEM.

Sub Vclad2 ()
Dim s As Single, r As Integer, t As Integer
Dim st As Single
s0 = InputBox ("BBeguTe HadvaNbHYI CyMMy.'")
st="BeegurTe nporn. cTaexy. "
st=st & "llenmoe umcymo orT 1 mo 100"
r=InputBox (st)
t =0: s = s0: ss =2 * s0

Do
s =s * (1 + r / 100)
t=t + 1
Loop Until s >= ss
MsgBox "CymMmMa " & sO0 & " y.e., nmoMemeHHas nogmp " _
& r & " NDpouUeHTOB I'OJOBEHX, yOBOMTCsT dYepes "
& t & " Jsew."
End Sub

B nepBoii npoueaype HuKiI NOBTOPSETCS MOKA YCIOBUE UCTUHHO, BO BTOPOU —
IIOKa yCJIOBHUE JIOXKHO.
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20. Oneparop For Each

B ciyuae, korna He0OXOIMMO BBIIIOJIHUTE OINEpAIMK HaJl BCEMHU OObEKTaMH He-
KOTOPOW KOJUIEKLIMU WJIK MaccuBa OYE€Hb 4acTO YJOOHO BOCIOJIB30BAaThCS ONEPATOPOM
For Each, oco0eHHO KOrjja HEM3BECTHO, CKOJBKO 3JIEMEHTOB HACUUTBHIBACT KOJIIEKIUS
WJIM MacCHB.

Cunrakcuc onepatopa For Each:

For Each snemenT In rpynna
[uHCTpYKIMH]
Exit For
[uHCTpYKUMH]

Next [371eMeHT]

IMpumep 20.1. CymmupoBanue 3JI€MEHTOB ¢ Tomolbto onepatopa For Each.
Co3gaaum npouenypy, KOTOpasi CyMMUPYET 3JIEMEHThI MACCUBA WIIH KOJUICKIUU.

Public Sub Sum(v As Variant, s as Single)

s =0
For Each ¢ In v
s = s + ¢
Next
End Sub

B npouenype DemoForEach Be1zoBem mpouenypy Sum U s CyMMHpPOBaHUS
AJIEMEHTOB MAaCCUBA U JIJII CYMMHUPOBAHUS 3HAUEHUH sueeK auanazona "Al:A7"

Sub DemoForEach ()
Dim a() As Single
Dim sa as Single
Dim sr as Single
'[lonyuaem pazmepHocms MACCU8a KaK CaydauHoe yenoe 4Yucio
'Ha npomedcymke om 5 0o 10
n = Int(5 + 5 * Rnd())
ReDim a(n) As Single
For i =1 To n
a(i) = Rnd()
Next
'‘Buizvieaem npoyedypy Sum 011 maccuea af()
Sum a, sa
MsgBox "S (MaccuBa)=" & sa
'‘Buizvieaem npoyedypy Sum aueex ouana3ona
Sum Range ("Al:A7"), sr
MsgBox "S (mmanasoHa)=" & sa
End Sub
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Omneparop For Each no3Bonun npuMeHUTh OJHY U Ty K€ NPOUEAYpPY IS pas3-
JMYHBIX O0BEKTOB: MACCHUBA U JTMAIa30Ha.

Yupakuenus' 2
1.  Haiitu maccuB aOcomoTHBIX MPUPOCTOB AY psaa muHamuka Y(N) (Y — omHo-
MEpHBIN YHCIIOBOM MaccuB).B oJHOMEpHOM MacCUBE OMPENEIIUTh MEPBbIA OTPULIATEIIb-
HBIM 3JIEMEHT U €r0 HOMeEp.

2. IIporabynmpoBath ¢yHKIMIO y=sin(X) Ha oTpe3ke [1,5] ¢ marom h=0,5. BeiecTu
MPEANocieHEE MOJI0KUTEILHOE 3HAaUeHHE (PYHKITUU.

3. [Tpu TaOynupoBanuu GpyHkiuu y=cos(x+a) Ha orpeske [1,10] ¢ marom h=1 onpe-
JEUTh CYMMY 3Ha4Y€HUH y , OOJIBIIUX P.

4, B mpoctyro mepeMeHHyro mocienoBaTeabHO BBOAAT N uyucen. OnpenenuTs,
CKOJIBKO YHCell OOJIbIIIE CBOMX COCEICH CrpaBa U ClieBa.

5.  IIpoBepuTh, ynopsIO4YCHBI JIH 1O YOBIBAHUIO 3JIEMEHTHI OJTHOMEPHOT'O MaCcCHBA.
6. Haiitu cymmy osnementoB MmaccuBa X (20) mo creayromeMy MpaBHTy

k
S=>x,, ecnn x, <x,,.

n=l

7.  Haiitu ckasisipHOE TIpOM3BeieHNEe BEKTOpoB A(n) u B(n).

8.  ana ctpoka JAIMHOHN 10 254 CHMBOJIOB. Y IaJHuTh BCe MPOOENBI Mepel 3HaKaMu
MpENUHAHMUS.

9. Ha npuuane xnyt nocagku C maccaxxupos. J[JIsi KakI0TO U3 HUX U3BECTECH BEC

BMecTe ¢ OaraxkxoMm. Kanurtan xoueT mocaiuTh Ha OOPT KaK MOKHO OOJIbIIIE TACCAKUPOB.
OnpenenuTs MaKCUMaJIbHO BO3MOXHOE KOJHMYECTBO MACCAKUPOB, €CIM U3BECTHA TPY-
30M0JTLEMHOCTD Cy/THA.

10. Hacenenune nByx ctpan pasHo H1 u H2, cpennuii npupoct nacenenus I11 u 12
cooTBeTcTBeHHO. [lano, yto H1>H2 u I11<I12, Beruncnuth, yepe3 CKOJIBKO JIET Haceme-
Hue H2 npes3oiaer Hacenenne H2.

1. Brectu nBymepnsiii maccuB A(N,N) . CocTaBUTh alTOPUTM MOJICYETA CPETHETO
apu(METUUYECKOr0 3HAUYCHHS JIBYMEPHOI'O MacCuBa. BBIUUCIUTH OTKIOHEHHE OT Cpej-
HEro JUIsl BCEX 3JIEMEHTOB IBYMEPHOI'O MacCHBa.

12. CocTaBuTh AITOPUTM HAXO0XKJICHUS Yucia CTpoK AByMmepHoro maccuBa A(N,N) ,
KOJIMYECTBO OTPUIATEIbHBIX JIEMEHTOB B KOTOPBIX Oouibiiie P.

13. Beectn oqHOMepHBIM MaccuB U3 N CIIydalHBIX LENBIX YUCEI B TAANA30HE OT -5
70 25. Berancnauts cpegHee apupMeTHIECKOe OT OCTATKOB OT JICJIEHMs 3HAUEHUH diie-
MEHTOB Ha UX UHJIEKCBI.

! Jlna penieHus MpeuIokKeHHBIX 3a1a49 PEKOMEHIYETCsl Pa300paTh MaTepyal MpeIoKeHHbI B 11a6.paboTax Ne7-Nel(
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14. [TomyuuTs U3 AByMEPHOTO MAacCHBa OJTHOMEPHBIA.

15. [TonyunuTh U3 OJHOMEPHOTO MACCHBA JABYMEPHBII.
16. B onHoMepHOM MaccuBe OMpEAEIUTh MEPBBIM OTPULIATEIBHBIN JEMEHT U €ro
HOMED.
17. Uckirounts u3 maccuBa Al..AN nepBblid OTPHULIATEIBHBIN 3JIEMEHT.
18. [Iepenectr B XBOCT OJHOMEPHOTO MACCHBA BCE OTPULIATEIIBHBIE JIIEMEHTHI.
19. [TepeHecTr B Ha4aJI0 OJTHOMEPHOTO MacCHBA BCE HEUCTHBIC SJICMCHTEHI.
20. B onHOMEpHOM MaccHBE HAWTH MEPBYIO TPYIIITY MOBTOPSIOIINXCS JIEMEHTOB.
21. Uckntounth 3 maccuBa A(N) mepBblid UETHBIA JIEMEHT, CJICAYIOIMIMI 32 Mak-
CUMAJIbHBIM.
22. B onHOMEpHOM MaccuBe MEPEeHECTH B KOHEI MUHUMAJIbHBIN AJIEMEHT.
23. Haiitn MmuanmansHoe 3HadeHue ¢GyHkimu Y=Sin(X)*X , Ha otpeske [C,D] ¢
maroM 0.001. Peanu3oBath UK C TOCTYCIOBUEM.
20 (_l)nx2n—1
24. Haiitn § =) ————
i (2n—1)!
25. JUJ14 IeJI0YUCIIEHHOT0 MaccuBa ( a,,d, ,...,d,; ) ONPENEIUTh, ABIIACTCSA I CyMMa

€ro 2JIEMEHTOB YETHBIM YHCJIOM, U BbIBeCTH Ha nevyatsh A i HET.

26. CpaBHHUTH CYMMY YETHBIX U CyMMY HEUETHBIX YHCE HATYpPaJIbHOTO psfa oT 1
70 n.

27. Haiitu cymmy 25 d4ucen, TOJY4YEHHBIX II0 PEKyppeHTHOU ¢dopmyiie:
a.=a +a, ;a,=la =1.

28. 3amaH oqHOMEpHBIA MaccuB. Bce ero ayieMeHThl, HE paBHBIC HYJIO, IEpEenu-

caTh ( COXpaHss UX MOPSJIOK ) B HAYAJIO MacCUBa, a HYJIEBbIE - B KOHEI[ MacCHUBA.

2i+l1
20 X

S x=10
29. Haiitn 3HaueHne QynKuMu  f(x )= 20'3162”11 )
[]— O0<x<10
i=l 1
T 2n+1
o 20 (;)
30. Haiitin cymMMy [1BajiiaTy NEPBBIX WICHOB PAA =3 (—] 2.
n=1 n!
31. B maccuBe X(N) kaxxapIit anemeHT paBeH au6o 0, mubo 1, unu 2. IlepecraButh

AJIEMEHTHI MacCHBa TaK, YTOOBI CHauYaja pacrojarajvuch BCe HYJIH, 3aT€M BCE €TUHUIIBI
1, HAKOHEIl, BCE JJBOMKHU ( JIOMOJIHUTEILHOIO MacCUBA HE 3aBOJIUTH ).
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32. 3anan uenounciieHHbii MmaccuB B(30). [loacuntarh KOIUYECTBO NMEPEMEH 3HAKA
9JICMEHTOB B MacCHBE ( HYJICBBIC 3JIEMEHTHI MPOITYCKaTh ).

33. CocraBuTh MporpaMmy MOHCKa TIEPBOTO 3JEMEHTa MOCIEI0BATEIbHOCTU

|

a, = (1 1) MEHBIIIETO CYMMBI IPEABIAYIIETO U 3aJaHHoro eps. [leyarate HOMep
i+

HAaWJICHHOTO 3JIEMEHTA.

34. Jlano nenoe yucio N (> 1). BeiBectn HaumeHslIniee 1einoe K, mpu KoTopoM BbI-

nonHsAeTcs HepaBeHCTBO 2K >N, u camo 3naueHue 2K.

35. Hano nenoe yucio N (> 2) u Be BelIeCTBEHHbIC TOUKH HA YUCIIOBOM ocu: A, B
(A<B). Otpe3ok [A, B] pa3our Ha paBHble oTpe3ku JuyiMHbI H ¢ KoHamu B N Toukax
Buna A, A+H, A+2H, A+ 3H, ..., B. BeiBectu 3Hauenue H u nabop u3 N Touek, 00-
pasyroniuii pazouenue orpeska [A, B].

36. Beectu nBymepnsiii MmaccuB A(N,M). CocTaBUTh alrOpUTM 3aMEHBI BCEX HYJIE-
BBIX DJIEMEHTOB HA MUHUMAJIbHBIN AJIEMEHT.

37. Brectu nsymepnsbiit maccuB A(N,N). CocTaBUTh aIrOPUTM 3aMEHBI BCEX OTPH-
[aTEIbHBIX JIEMEHTOB Ha cpefHee apru(pMETHIECKOE 3HAUCHUE PJIEMEHTOB JIBYMEPHOTO
MaccuBa.

38. CocTaBUTh AJITOPUTM HAXOXKJEHUA Ynciaa CTpok aByMepHoro maccuBa A(N,N) ,
KOJIMYECTBO OTPULIATENIBHBIX AIEMEHTOB B KOTOPBIX OoJiblie P.

39. Brectu nBymepHsiil MmaccuB pazmepoM 7*4 . HaliTu HanOOIbIINN SJIEMEHT JIBY-
MEPHOI'0 MAaCCUBA. Y JaJUTh CTPOKY C MAKCUMAJIbHBIM 3JIEMEHTOM.

40. BBectu nBymepHblid MaccuB pasmepoM 7*7. HailTh MakCHUMAalbHBIA 3JIEMEHT
JBYMEpPHOI'O MacCHUBa.

21. Oneparop Oe3ycioBHoro nepexona GoTo

Omneparop 6e3ycrnoBHoro nepexoga GoTo 3agaeT mepexoa MporpaMmbl Ha HOBYIO
WHCTPYKITMIO, KOTOpasi IOMEYeHa CIEIUaTbHBIM 00pa30oM.
CuHTakcuc onepaTopa 0e3yCIIOBHOTO Mepexoa:

GoTo <yka3zarejn>,

yKazameinb — METKA.

JInst ucnosib30BaHMs oneparopa 0e3yCcIOBHOTO NEpexoAa Hajo KaKoH-TO CTPOKE
MIPUCBOUTHh METKY. MeTKa — 3TO TEKCTOBasl CTPOKA, 3aKAHYMBAIOIIASCS IBOETOUYUEM,
WIM 9HUCIIO O3 JIBOeTOuMsl, YKa3aHHbIe miepen uHCTpyknuen. [Iporenypst VBA moryt
coJiepkath Jit000e KOJIMYEeCTBO METOK, a omepatop GoTo He ompenensier mepexon 3a
MpEIEIIbl TPOLETYPHI.
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Omneparop GoTo kak mpaBUIIO UCTIONB3YETCS, €CIIU HE CYIIECTBYET JIPYTOro CIO-
coba BBHITIOIHUTE JelicTBue. EquHcTBeHHOM cutTyanuen, korma omneparop GoTo naeit-
CTBUTEILHO HEOOX0 UM siBIIsieTcs nepexsaT omunook (Cum. JIab. pad. Nel2 u pazgen 22).

22. IlepexBat u 00padoTKa OMIUOOK

[Ipy BBINOJHEHUU MPOrPaMMbl MOTYT MPOUCXOJUTH OLIMOKH: CHHTAaKCHYECKUE,
KOTOpbIE HY>KHO UCIPABUTH MEPE TEM, KaK BBIIOIHATH MPOLEAYPY, U OIUMOKH BBINOJI-
HEHHSI, KOTOPBIE MPOUCXOAAT HEMOCPEACTBEHHO B MPOLECCE BBIMOJHEHUS MTPOLEAYPHI.
Kak mpaBuiio, ommbka B MpoLecce BBIMOIHEHUS BBI3BIBAET OCTAHOBKY MPOrpaMMBbI, a
I10JIb30BATENb BUANUT JUAIOTOBOE OKHO, B KOTOPOM OTOOPa)KaeTcsl ONUCAHUE OLIMOKH.
B xopomio HanucaHHOM HPUJIOKEHUU I0JIb30BATENb HE HAOIIOAAET 3TUX CIYXKEOHBIX
cooO1eHuil. B npusokeHue BKIIOYAIOT CHELMATIbHBIE IPOIEAYPbI, IEPEXBATHIBAIOLINE
OLUMOKY U BBIMIOJIHSAIOLIUE COOTBETCTBYIOLUE IEHCTBUS.

HGPGXBaT OITHOKH IIPOU3BOAUT OIICPATOP On Error. OnH YCTaHaBJIMUBACT, YTO
IIporpamMma AJOJIDKHA ACJIaThb B CJIy4acC IIOABJICHUA OIITHNOKH.

HOHYCTI/IMBI CICAYIOIIHNC BAPHUAHTHI 3alIMCH OIICpaTOpa On Error.

e On Error GoTo <ykazarenb>
B aTom ciydae mporpamma nepexoauT K CrieluaibHOMY pas3jeiy Koja it oopa-
OOTKM OIIMOKHM, Ha KOTOPBIA yKa3bIBAET <yKa3aTelb> (JINOO METKa, JTMOO HOMEp
CTPOKH). DTOT pa3ziel BBOJAUTCS B KOHIIE MPOIIETYPHI.

e On Error Resume Next
[Ipy BO3ZHMKHOBEHMHU OMIMOKM MPOMCXOAUT Mepeaayda YIpaBlIeHUs Ha UHCTPYK-
IIUI0, HETIOCPEJICTBEHHO CIIEAYIOUIYIO 3a UHCTPYKIIMEH, I/ie BO3HUKJIIA OLINOKA.

e On Error GoTo 0
OTkirouaercs 0001 aKTUBU3UPOBAHHBIN 00pabOTUYMK OMIMOOK B TEKYLIEH MpO-
ueaype.
[Tpy BO3HMKHOBEHHH OLITMOKH MOXKHO HCIIONB30BaTh 00BEKT Err mis ompenene-

Hust ee Homepa. CBorictBo Number o0bekTa Err Bo3BpalaeT Ko ook,

B npuBeneHHOM HWXKE NMpPUMEpPE JEMOHCTPUPYETCS, KaK MOXKHO NEPEXBATUTH
omnoOKu ¢ nomoiikko oneparopa On Error.

Ipumep 22.1. B  mpomemype  o60padotku  coObitusi  Click  xHomkum
CommandButton] npegycMoTpeHa BO3MOKHOCTh MH(DOPMHUPOBAHHS IMOIH30BATENS O
BO3HHKIIIEH OITHOKE.
B 06paboTurke ommboK mperycMOTPEHbI CIEAYIONNE BO3MOKHOCTH OTKIUKA!
e T0JIb30BaTENb HH(POpPMHUpPYETCs 00 omKOKe aeneHus Ha HoJib (ommobka 11), mocne
yero nporeaypa oopadorku coowitust Click kHOmKM 3aBepiiiaet padoTy;
® [0JIb30BaTeIb HHPOpMUpPYETCS 00 OMMUOKE HECOOTBETCTBUS TUIIOB (oruoka 13)
U coolmaeTcsi 0 HeOOXOIMMOCTH BBECTH UYHMCIIO, MOCJE Yero mnpoieaypa odpa-
6otku coObrtust Click kHOTIKM 3aBepiaeT padboTy;
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® CClIM TpU BHIMOJHCHHH MPOrPpaMMbl BO3HUKHYT KaKWe-TO HENPEIBUICHHBIC
OITUOKHU, TO 0 HUX WH(POPMHUPYETCS TMOJIb30BAaTEIh M MPEPHIBACTCS BHITIOJHEHHE
nporexypbl 00paboTku coowrtrs Click KHOTIKH.

Private Sub CommandButtonl Click ()
Dim x As Single
Dim y As Single
On Error GoTo ErrorHendler

x = TextBoxl.Value
y =1/ x
MsgBox "y=" & y
Exit Sub
ErrorHendler:
Select Case Err.Number
Case 11
MsgBox "Jlenenme Ha Honn!"
Exit Sub
Case 13
MsgBox "HecooTeBeTcTBHMe THNOB. BBemgmumre umcino!"
Exit Sub

Case Else
MsgBox "HemnpepaBupennass ommbka."
Exit Sub
End Select
End Sub

23. Benenne B nmpouecc pa3padoTKu NPHJIOKEHUI

Ecnu Bbl cobupaerech 3aHUMATbCA MPOEKTUPOBAHUEM MPUIIOKEHHUSI, TO, HaBEP-
HOE, IPEJICTaBIIsIeTEe HE TOJBKO, KaK OHO OyJIEeT BBITJISICTh (BHEUIHUM BU HHTEpdeiica),
HO U CTEMEHb CJIOXKHOCTH paboThl ¢ Bamieil mporpaMMmoi, y4yuThiBasi TO 00CTOSATENb-
CTBO, UTO C HEM MOXeET padoTaTh U HOBUUYOK, U ONBITHBIN MOJIb30BaTEb.

Bbl 10DKHBI TPENICTaBIATh, KAK U OTKyJa OyJQyT MOCTYINaTh JaHHBIC, a TaKXKe,
I7iIe U KaKk OyJyT XpaHUThCS JTAaHHBIE, TOJYyYEHHbIE C MMOMOIIBIO Pa3pabOTaHHOTO MPHU-
JIO’KEHUs, B KakoM BuJie Bbl coOupaeTech BHIBOAUTH MOIYYEHHBIE pe3yJIbTaThl. ITH BO-
IIPOCBI HE MOCTABAT Bac B TynuK, €ClIM BIAAETh TEM HMHCTPYMEHTAPUEM, KOTOPBIN
IpeloCcTaBIIsAeT noJib3oBaTeno Excel.

Ecnu Bel xoTuTe, 4To6bI ¢ Bammm npuiiokeHneM ¢ y10BOJIBCTBUEM padoOTaIl U
HOBHYOK M Tmpodeccuonan, To Bam crnemyer Bocmoib30BaThesi DKpaHHBIMU (POpMaMH
WIM KaKk UX enié Ha3bIBalOT - IMOJIb30BATEIbCKUMU (opMaMu (OT aHTJIMHCKOTO -
UserForm). Co3gannem Ha Qopme OOBEKTOB YIpPaBJICHHS W yCTaHOBKOW 3HAuUEHUM
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CBOMCTB 3TUX 00BEKTOB, MOJIb30BATEb CO3/aéT ceOe YCI0BUS I pabOThI ¢ Oy IyIITUM
MPUIOKEHUEM KaK ¢ OOBIYHBIM JUATIOTOBBIM OKHOM.

VBA o6nanaetr BCTpoeHHbIM Ha0OpOM 3JIEMEHTOB yrpaBiieHus. Mcronb3yst 3TOT
HaOop U penakTop GopM HE TPYAHO CO3/1aTh JH000H MOJIb30BATENLCKUN UHTEPENC, KO-
TOpbIA OyAeT YIOBJIETBOPATH BCEM TPEOOBAHUSIM, MPEABABISIEMBIM K UHTEpQeEicy B
cpene Windows. DneMeHTHI yIIpaBieHUs ABISAIOTCS 00bekTamu. [loaTomy, kak mo0ble
O0OBEKTHI, OHU 00JIaJIal0T CBOMCTBAMH, METOJIAMU M COOBITHUSMU. DJIEMEHTHI yIIpaBiie-
HUSI CO3AAI0TCS IPU MOMOIIHU MMAHEIN HHCTPYMEHTOB

Ha »Toli maHeaw mpeacTaBICHbl KHOIKH, MO3BOJIIONINE KOHCTPYHPOBAThH dJic-
MEHTBI YIPaBIICHUS, a TaK)Ke KHOIKH BBI30Ba OKHAa CBOWMCTB, IEPEX0/a B PEKUM KOH-
CTPYKTOpa M PEJAKTOp KOJa, €CIIM MaHeb DJIEMEHTHI yIIPaBICHHUS HaXOJUTCA B pado-
yem jucte Excel.

COBI[aHI/IC QJICMCHTOB YIIPABJICHHUS Ha pa60qu JHUCTC HUJIK B (I)OpMe KaK IIpaBHJIO
IIPOUCXOANUT Ha HAYAJIbHOM 3TallC KOHCTPYHUPOBAHUA ITPUITOKCHHA. I/IHOFILa HCIIOJBb3Y-
CTCA IIPOrpaMMHOC HMX CO3JaHHUC B ITPOLCCCC pa6OTI>I IIPUIIOKCHHA. Ho »tot IIoaxon
IIPUMCHACTCA PCIKC.

BoNbIIMHCTBO 371EMEHTOB YIIPABJICHUS MOYKHO pacrojaraTh Kak Ha pabodeM Jiu-
cTe, Tak U B hopme. Ho cylecTByIOT Takue 3JI€MEHThI YIPaBJIEHUs, KOTOPbIE MOYXHO
pacnoJiaraTh TOJBKO B (popme.

B Tabn. 9 npuBeneH CUCOK OCHOBHBIX JIEMEHTOB YMPABJICHUS U COOTBETCTBY-
IOIIMX KHOTIOK TTaHEJId UHCTPYMEHTOB JyieMeHThI ynpanjeHus (ControlToolBox).

Tabauya 9. Inemenmul ynpasienus

DJIEMEHT yIpaBJICHUS HUms Kuomka nist co3gaHust dJie-
MEHTAa
ITone TextBox EII]|
Hanmuce Label ' A
Knonka CommandButton 1
Cnoucok ListBox
ITone co crmckom ComboBox =
[Tonoca npokpyTku ScrollBar &
x]
Cuerunk SpinButton &
[Tepekmrouarenb OptionButton iy
daxxok CheckBox 2
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Brikmrouarens ToggleButton I-'
Pamka Frame m
Pucynox Image -]
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JlaGoparopnas padora Nel

Tema: 3nakomcTBO ¢ pegakrtopom VBA. Co3nanue nepBoii nporpamMmel.
3amaya: NO3HAKOMUTBHCS CO CTPYKTYpoH mpoekta VBA, co3naTe nporpammy, KOTOpast
OBl ouHIlajIa TYEUKU padoyvero JIMCTa.

Ilopsook évinonnenus
1. 3amycTtute Excel.
2. s otkpoeiTHs penakropa VBA naxmute knapumm <Alt+F11>

3. Ha puc. 8 mokazano tunuuHoe oKHO peaaktopa VBA. He Gecrniokoiitecs, eciiu Balie
OKHO pefakTopa VBA oTimuaercs OT Moka3aHHOTO Ha pucyHke 8. J[amee moapoOHO
paccMOTPUM BU3yau3allii0 OCHOBHBIX yacTel penaktopa VBA.

SR
 Fle Edt Yiew Insert Format Debug Run  Tools  AddIns  Window Help BeeanTe Bonpoc z
HE-b a9t ) 0 aINEFYR NG

Project - ¥BAProject

=]

2% AcrobatPDFMaker {PDFMaker.xla)
22 atpvbaen.xls (ATPYBAEN.XLAY
B Funcres (FUNCRES.XLA)
=-&% YBAProject (Knaral)
=5 Microsoft Excel Objects
&8 Mucrt (e
BB Nuet2 (Nkcr2)
B8] Net3 (Muer3)
@ 3TakHHra

Properties - JivcrL

[Pmert workshest

Alphabetic |Categurized |

Ierl
DisplayPageBreaks False
DisplayRight ToLeft False
EnableAutoFilter  False
EnableCalculation | True
EnableCutlining  False
EnablepivorTable  False
Enableselection |0 - xINoRestrictions
e Mherl
Scrollarea

Standardividth 8,43

visible -1 - xishestvisble

Pucynok 8. OxHo penakrtopa VBA

4. 3akpoiiTe Bce pacKpbIThble OKHO, IIEIKHYB Ha KHOIKE 3aKpbITh B MPAaBOM BEPXHEM
yIIy KaKJOro OKHa.

5. Orpazum okHo [lucneTdyep mpoekToB, BeIMOIHUB KomaHay View(Bum)/Project Ex-
plorer unu menkHuTe Ha KHomke Project Explorer, pacnoyio)keHHOW Ha MaHENU WH-
ctpymeHToB CranaaptHas. OkHa gucneryepa NpoeKTOB sl TOKa3aHbl Ha puc. 9.
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Hekortopsie otnuuns 06bexkToB Visual Basic B paznuunbix Bepcusix Microsoft Office B
pamMKax MpenioKEHHOTO B JIaHHOM y4eOHOM TMOCOOMH MaTepuaia SBISIOTCS HECyIle-
CTBEHHBIMH.

Project - VBAProject =
= H & _
&% Solver (SOLVER.XLAM) E atpvbaen.xls (ATPVBAEN.XLAM)
=& VBAProject (FUNCRES.XLAM) -8 VBAProject (FUNCRESXLAM)
B\ Aproject (omrad) & veAProject (wura1)
=455 Microsoft Excel Objects El@ Microsoft Excel Objects
~EE] /uct1 (Mnert) =
Nuct2 (Nucr2) 1 MacT2 (McTZ)
£ | Nncr3 (Jncr3) MeT3 (Miact3)

Pucynok 9. Oxno lucnieruep npoekToB (cieBa s Microsoft Office 20163, cnipaBa —
Microsoft Office 2007)

[Io ymMoJl4aHWIO TPOEKT COCTOMT U3 MOAYJIEH pabdoyux JUCTOB U MOJIYJIA
OrtaKuura. Koz, nmeronuii HemocpeACTBEHHOE OTHOILLEHUE K paboueMy JUCTY (Hampu-
Mep, KoJl 00pabOTKH COOBITUI JUCTA), TOMEIIAETCS B COOTBETCTBYIOIINI 3TOMY JIUCTY
MoyJib. Moy OtaKuura coaepxut koa o0paboTku coObITHM pabodeil KHUTH.

6. Bomosnute xkoManasl: Insert(BcraBurs)/UserForm, Insert(BcraButs)/Module,
Insert(BcraButh)/Class Module. CtpykTypa npoekra nokazaHa Ha pucynke 10.

L ST VUINILE LT 4 L LR ey

E%ﬁ ¥EBAProject (Kuwral)

-5 Microsoft Excel Objects

[—]@ Faorms

------ IUserForml
=% Modules

Pucynok 10. /{ucnieTuep NpoeKTOB COJICPAKUT CIIUCOK BCEX MOAYJIEH MPOEKTa

Excel mo3BonsieT co3naBath Gopmbl (00bekT UserForm) s B3auMoaeicTBUS C
noJsib3oBatesneM. PaspaboTka mpuiioskeHU# MoJIb30BaTeNs OyIeT paccMaTpyUBaThCs MO3-
xe.

B cranpaptabix Mmonynsax (Modules) xpansiTcsi mpoueaypsl, JOCTYIIHbIE U3 JIO-
ObIX Ipyrux o0ObeKToB mpoekTa Excel.
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Monaynu knaccoB (Class Modules) npenna3zHaueHsl 151 CO34aHuUs M0JIb30BaTEIb-
CKHX 00BeKTOB. [IoMHMO 3TOT0, MOIYIIHM KJIACCOB MO3BOJISIOT MPOTPAMMHCTaM OOMEHH-
BaTbCs ()parMEeHTaMH KOJia, HE BJIaBasCh B MOAPOOHOCTH pabOTHI mocieaHero. Mzyde-
HUE MOJIYJICH KJ1acca He MPEAyCMOTPEHO B IAHHOM Kypce.

9. Hns sddextuBHoit paboTel B penaktope VBA pekoMeHIyeTcsi OTKPBITh OKHO
CBOMCTB, KOTOPOE MPEIHA3HAYEHO JJISl PEIAKTUPOBAHMS MAapAMETPOB PA3IUUYHBIX KOM-
MOHEHTOB — pabOo4yMX JHMCTOB, KHUT, MOIYJEH WIU 3JIEMEHTOB YIpaBieHHUS (POpM.
Cnucok mapaMeTpoB KOMIIOHEHTA 3aBUCHUT OT €ro THIIA.

9.1. Bribepure o0wvekT Jluctl B OkHe mpoekTa (BBHINOJHUTE JBOWHOM IIETYOK Ha
oObekre Jlucrl).

9.2. YUToOBI OTKpBITH OKHO CBOMCTB 00BbekTa JIucTl, BpIOEpUTE KOMAHIy MEHIO
View(Bua)/Properties Window (OkHo cBoiicTB) WiIn IIEJIKHHUTE Ha KHOmMKe Project
Properties (CBoiicTBa mpoeKkTa), pacloj0KEHHONW Ha MaHeau MHCTpyMeHToB CTaHaapT-

nast ||,

‘&l Microsoft Visual Basic for Applications - Knural - [Class1 (Code)] = =]
.‘E; File Edit View Insert Format Debug Run Tools Add-Ins Window Help -8 X
E2-d o aKEFY 4@ =

Project - VBAProject & (General) v | |(Declarations) v
CEIE - =

=& Solver (SOLVER.XLAM)
-8 VBAProject (FUNCRES.XLAM)
= &% VBAProject (Kuura1)
-5 Microsoft Excel Objects
) Ty
EE] /uct2 (/ucr2)
EE] /uct3 (/ncr3)
@ 3rakHnra
=25 Forms
UserForm1
-5 Modules
¢§§ Modulel
=-£25 Class Modules
) Class1

Properties - /el X
Jnctl Worksheet v
Alphabetic | Categorized

wame) [T
DisplayPageBreaks False

DisplayRightToLeft False

EnableAutoFilter False

EnableCalculation True

EnableFormatCon ditionsCalculati True

EnableOutlining False

EnablePivotTable False

EnableSelection 0 - xINoRestrictions

Name Jincrl .
ScrollArea ==

StandardWidth 8,09 J i >
Visible -1 - xisheetvisible Watches &

Expression [Value [Type [ Context S

Pucynok 11. OkHO npoekTa, OKHO CBOMCTB U MOJIyJIb PEIaKTUPOBAHUS KOJIa 00bEKTa
JIncrl

T.o. B penaktope VBA 10KHBI OBITH OTKPBITHI TpU OKHA: OKHO MPOEKTa, OKHO
CBOMCTB U MOIy/b 00BhekTa JIuctl (okHO penakTrpoBanus kona) (cM. puc. 11).
10. Harumiem mporpaMmy, ¢ MOMOIIBIO KOTOPOM OyZeM OYMINATh SYCUKH JUana3oHa,
Hanpumep, Al:A3 na nucte Jluctl (HomxHO OBITH OTKPBITO OKHO PEAAKTHPOBAHUS KO-
na oobekTa Jluctl). /st 3TOr0 BBHIMOIHUTE CIEAYIONIUE AEUCTBUS.

10.1. Bribepure komanay Insert/Procedure (BcrtaButh/Ilponenypy). 3amonnure
0JIs1 B MOSIBUBILIEMCSI IMAJIOTOBOM OKHE COIJIacHO puc. 12.
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10.2. [llenknute Ha kHONKEe OK. PegakTop BCTaBUT MEPBYIO U MOCIEIHIOK CTPOKHU
HOBOM MpOIEeAYPHI B OKHO pelakKTUpOoBaHus koaa (puc. 13).

10.3. Mexay mepBoi M TOCIEAHEH CTPOKON HOBOHM mMpoleaypbl HabepuTe KO
Range ("Al1:A3").

[Toce BBOJIa TOYKM Ha SKpaHE OTOOPA3UTHCS CIUCOK KOMIOHEHTOB (puc. 14), ko-
TOPBIE JOTHYECKH JOJKHBI 3aBEPIIUTH JAaHHYIO HHCTPYKIIUIO.

OtoOpaxeHue Crnucka KOMIIOHEHTOB, JIOTUYECKH 3aBEPIIAIOIINX BBOJUMYIO WH-
CTPYKIIUIO, SIBIISIETCA OJTHUM W3 MHTEIUICKTYaJIbHBIX KAUYECTB PEAAKTOPA KOJA.

Add Procedure x|
Mame: I MNepeaArparpana | o 4 I

—Type
¥ Sub
(8 Function

Zancel

i Property

—Scope
+ Public
i~ Private

[T all Local variables a5 Statics

Pucynok 12. /InanoroBoe okHO BcTaBUTh nponieiypy

ol x|

I{General} j I{I]Et:laratiuns} j
| -
Public Zuk Hepeaallporpseoiz(] |
End Zub

o
= SR 1Y

Pucynok 13. Penaktop VBA no6aBiser nepByro u
MOCJIETHIOI0 CTPOKU KOJIOB TPOTPaMMBI
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M, KHwral - Muctl (Code) _| |

ol x|
I{General} j IHepBaﬂI‘lpurpauua j

Fubhlic 3ub Iepepagllpopnparma ()
Range [("A1:L3T).

=@ iActivate

End Sub =B addComment
5 Addindent
EH Address
B AddressLocal
=2 AdvancedFilter
E& AllowEdit

==« | _'d

Pucynox 14. Ciricok KOMIOHEHTOB 00beKkTa Range

10.4. JIns Toro 4roOBI OYKMCTH AWANa30H HeoOXoamMo BEI3BaTh MeToj Clear. BrI-
oepute B criucke Meto Clear ¥ BBINOJIHUTE WU IBOMHOM IIEITUOK HA BEIOPAHHOM HJie-
MEHTE, WJIM HAKMUTE KiaBuiry Tab.

T.0. mosy4daem CIeayIoUyo Ipoueaypy

Public Sub Ilepeasillporpamma ()
Range ("Al1l:A3") .Clear
End Sub

10.5. Jlnsg Toro 4To0BI IPOBEPUTH CHHTAKCHUC HAIIMCAHUS MPOIPaMMbBl HEOOXOIH-
Mo BeIToTHUTE KoMaHay Debug/Complete VBAProject.

10.6. Bepautecs B okHO Microsoft Excel u coxpanute pado4yio KHUTY cO CBOEH
[IEPBOU IPOTPAMMOHM.

11. ITocmoTpuM, Kak paboTaeT mporpaMmma.
11.1. 3anonuwnTte stueiiku Al, A2, A3 moObIMU 3HAYCHUSIMH.

11.2. Bepuurech B penaktop VBA. YcTaHOBUTE KypcOp BHYTPU CO3/IJaHHON BamMu
nporpamMmbl U Haxkmute kinaBuily F5 wmm Beimonnute komanay Run/Run Sub, win
HaXMHUTE COOTBETCTBYIOIYIO KHOTIKY Ha MaHenu neMeHToB CTanaapTHasl.

11.3. Bepautech B pabounii muct Excel u yoeaurech B ToM, uto stueiiku Al, A2,
A3 ouuIIeHbI.

12. Hayuumcs 3amyckathb porpaMmy ¢ pabodero JucTa.

12.1. Otkporite Bkinaaky Pazpadorumnk

Pexum

12.2. HaxxmuTe KHONKY PEXUM KOHCTPYKTOpA kewaewrops ga maHend JIeMEHTbI
ynpaBJieHUsI
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12.3. Haxxmute kHOTIKY BeTaBuTh 1 BBIOEpUTE 37eMeHT KHOIKa B AJieMeHTax
ynpasienus ActiveX U nepeHecure ero Ha paboyuit JIUCT.

|'{3;~; ] % ®f Ceoiictea
| |- " Cf] MpocmoTp KO3

BCTAEWTE Pescim
i KOHCTPYKTOPA # OroBpazuTe okH

| 3InemeHTH YNPAENeHHA GopuMbl |
=BV =6

:mﬁﬂ ¥ ablZH B
InemenTe ActiveX

=B~ R

il = A 7 sl 97

Knonka (anemedTt ActiveX)

BcTagka anemeHTa ynNpaeneHKa "KHOMNkKa .

12.4. BeinonHUTE ABOMHOM IIETYOK HA KHOIKE. B OKHE pemakTUpOBaHHS KoAa
MOSIBJISICTCS TIEpBasi U MOCIIEAHAS CTPOKM HOBOU IPOLEAYPHI.

Private Sub CommandButtonl Click()

End Sub
Ota mpoueaypa OyaeT oOpadaTbiBaTh COOBITHE IIETUYOK HA KHOMKE, KOTOpas IO
ymosyanuto Obiia HazBaHa CommandButtonl. Takas mpoueaypa Has3bpIBaeTcsi cOOBI-
TUWHOM, U €€ Ha3BaHWE COCTOUT U3 JIBYX YACTEW: Ha3BaHUsS OOBEKTa U COOTBETCTBYIO-

IIEr0 COOBITHSI.

_lojx

ICummandButtum j Click j

BeforeDropOrPaste Y =

Public 3ub IIepeaallponp DillClick N

Range ("A1:43") . Cleadg g

End Jub GotFocus
ey Down

Private Sub CommandButtdbeyPress
eyl p

End Sub LostFocus
houseDown
houzemove —
houzellp hi

== | _’|_‘J

Pucynoxk 15. Cniucok coObITHi, CBA3aHHBIX ¢ 00bekToM CommandButtonl
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JIBa packpbIBarOIIMXCS CIKMCKAa B BEpXHEH 4acTU OKHA pellakTopa Kojaa obJerda-
IOT OPUEHTALIUIO B COOBITUSIX, KOTOPBIE CBSI3aHbI C BHIOPaHHBIM O0OBEKTOM. Tak Ha pu-
cyHke 15 mokasaH cnucok cOOBITHI, CBsi3aHHBIX ¢ 00bekToM CommandButton].

12.6. Beprurech Ha pabo4Mii JIUCT U Ha HAHEIH DJIEMEHTHI YIIPABICHUS HAKMHTE
kHonky CBolicTBa =

12.7. B okHe cBOWCTB m3MeHWUTe 3HaueHue cBoicTBa Caption. Bmecto Com-
mandbutton] naGepure, Hanpumep, [lepaslIporpamma. 3akpoiiTe OKHO CBOWCTB.

12.8. BoliiiuTe U3 pexxruma KOHCTPYKTOPa, CHOBA HAKMUTE KHOMNKY PexuM KOH-

s

CTpyKTOpa Ha [MaHEJIA DJIEMEHTHI YIIPABICHUS.

12.9. 3anonuure sueiiku Al, A2, A3 u Haxxmute kHonky llepBaslIporpamma.
13. BeinmonHuTe cleayromuye 3aJaius CaMOCTOSTENBHO.

13.1. Co3naiiTe KHOIIKY Ha pabo4eM JIUCTE, IPU HAXKATUU HA KOTOPYIO OUUIIAIICS
Obl TONMBKO QopMar stueek. HeoOXoaumelii MeTon HAWAUTE CaMOCTOSITENIBHO B CITMCKE
MeT0/10B 00bekTa Range.

13.2. CoznaiiTe KHOMKY Ha pabo4yeMm JIHCTE, MPU JIBOWHOM MIEITYKE HA KOTOPYIO
ountacs Obl cToyder padodero nucra. Heo0XoauMyro COOBITHIHYIO MPOLEIYyPY CO-
3/1ailTe, UCTIONIB3Ysl CITMCOK KOMIIOHEHTOB M CIIMCOK COOTBETCTBYIOIIUX UM COOBITHH B
okHe penakrtopa koaa. (Cobsrtue DbIClick).
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JlabopaTopHasi padora Ne2

Tema: BBoa/BbIBOA JAHHBIX ¢ MOMOIIBIO JHAJOTOBBIX OKOH. 3anuch apudgmernye-
CKHX U JIOTUYECKHUX BbIpakeHuii Ha si3bike VBA

1. OTkpoiiTe HOBYIO pabO4yIO KHUTY.
2. Bougure B penaktop VBA.

3. B okne npoekra BeiOepuTe 00beKT JINCT] M BoiiANTE B OKHO pEAAKTUPOBAHUS KOoAa
ob0bexTa Jlucrl.

4. Pemum CICAYIOIIYIO 3aaa4y: BBIBCCTHU B IUAJIOI'OBOC OKHO CCTOAHAIIHIOIO AATY.
I[JBI pCHICHUA MOCTaBJICHHOM 3a/la4i BOCIIOJIB3YEMC MAaTCpUAJIOM ITYHKTA 15.

J171s1 BBIBOJIa CETOAHSIIHEHN TaThl BOCIIOIB3YEMCSI TPOCTHIM OKHOM-COOOIIIEHUEM.
Kpome Toro, st Toro 4ToObl COSIUHUTH JABE CTPOKH BOCIIOIB3YyEeMCS orepalueid KOH-
KaTeHIINH (CoOeAMHEeHMS) &, a JJIs MOTydeHUs CeroHsIIHeN natel pyHkuuen Date.

4.1. Bemonnure komanay Insert/Procedure. B 11agoroBoM OKHE BBEAUTE UMS
npouenypsl Progl5 1.

4.2. Jlanee HaYHWUTE BBOAUTH MPOrPAMMHBINA KOJ IPOLEAYPHI B COOTBETCTBUU C
pucynkom 16. ITociie BBosa 3anaToi npu 3alaHuK (DAKTUUECKUX TTapaMeTpOB MPOLETY-
pbl MsgBox nosiBisieTcs MoAcKka3ka 0 BO3MOYKHBIX 3HAYEHUAX CIEAYIOIIETO TapaMerpa
npouenypbl MsgBox. Beioupaem vblnformation st Toro 4roOsl B OKHE BBIBOJA IMO-
SBWJIACH MUKTOrpaMMa, KOTOpasi COOTBETCTBYET MH(POPMALMOHHOMY COOOLIEHUIO.

Public Sub ProglS 1()

®x = Date
M=gBox "CeromxHA .
End  MsgBoxPromat [Buttons AsYE @ vbDefsultButton 3 4'9.";:'.":."!9], [Contexd) Az VhMsgBoxResult
E vhDefaultButtond
E vbExclamation
=
| “| | E vwbMsgBoxHelpButton

Pucynoxk 16. BenbiBaroiasi MHTEIIEKTyalbHAs MOJACKa3Ka

I[anee BBOAUM MapaMCTPbl B COOTBETCTBUH C YKA3aHHBIM HHIKC KOJOM.

Public Sub Progl5 1()

x = Date

MsgBox "Ceropus " & x, vbInformation, "OxHO coobuenmnmn"
End Sub

4.3.Bemonnute otnanaky nporpammel (Debug/Compile VBAProject)

4.5. 3anycture CO3JaHHYIO IpoLenypy. B pe3ynbrare nosBUTCS I1UATOTOBOE OK-
HO MpeJCcTaBiIeHHOE Ha puc. 17.a.
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CxHo coobleHWA Lihj , .
Microsoft Excel &J
1 K 08.11.2009
Jp eroans Ceroars 08.11.2009
ok Ok
a) 0)
Pucynok 17.
Ecom B gyHkumm MsgBox  Hcnonp30BaTh  TONBKO OOUH — HapameTp
(MsgBox "Ceromuss " & X), NIOJY4MM OKHO COOOIIEHUN MpPEJCTaBIECHHOE Ha
puc.17.6.

5. Pa3paboTaem auanor ¢ KOMIBIOTEPOM, KOTOPBII MO3BOJIUT MOJIb30BATEI0 CPABHUTH
CBOM OTBET C MpaBWIbHBIM. Hanmpumep, npennokuM MoJIb30BaTENI0 PELIUTh CIIETYIO-
HIYIO 33j]a4y: Kakoe HauOoJiblee JECATUYHOE YMCIIO MOKHO 3alucaTh TpeMs Ludpamu
B IIATUPUYHON CHCTEME CUUCIICHUS?

5.1. Bemoanute komanay Insert/Procedure. B quamoroBoMm okHe BBEIUTE UMS
nporenypsl Dialog.

5.2. BBeauTe NpuBEICHHBIA HIKE NPOrPAMMHBIN KOJI.

Public Sub Dialog()
Dim st As String
st = "Kakoe HamuboJblee NECSITUYHOE UMCIJIO MOXHO "
& "sammcaTe TpeMmMs uuppaMm B NATHMPUYHOM CHUCTEMe CUMCIeHmn?"
st = InputBox(st)
MsgBox "llpaBunbHEM OoTBEeT - 124"
& vbCr & "Bam oreeT - " & st
End Sub

Pazbepem kak paboTtaeT gaHHas MpoIEaypa.

Dim st As String PesepBupyercs siuelika omnepa-
TUBHOU MaMSTH ISl XpaHCHUS
CTPOKOBOM IIEPEMEHHONU

st = "Kakoe HauboJbllee OECATHMYHOE UMCJIO MOXHO " HepeMeHHOfI st MpucBanBacT-

& "samnmcars TpeMms umbpamm B narTupuuHom cumcreme | €4 CTPOKOBAs  KOHCTAHTa.
cuncieHn?" [Ippyuem B KoOz€ BBINOJHEH
MEPEHOC CTPOKOBOM KOHCTAaH-
Thl, OHa TPEACTaBICHA Kak
pe3ynbTaT KOHKATEHIIMH JBYX
CTPOKOBBIX  KOHCTaHT (CM.
nyHKT 14)
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st = InputBox(st)

BeieiBaercs ¢ynknusa Input-
Box. B pe3synbrare nossiser-
Cs [JMajoroBoe OKHO Tpen-
craBieHHoe Ha puc. 18. Ile-
pemMeHHOU st OyneT mpHcBoe-
HO 3HAUYE€HUE CTPOKHU, KOTO-
pyIO MOJIb30BAaTENh BBEAET B
TEKCTOBOE TIoJie (Harmpumep,
qucio 124).

MsgBox "IlpaBWJbHBII OTBET - 124"

& vbCr & "Bam orBeT - " & St

Bri3biBaercs oreparop
MsgBox miig BbIBOJA IIPOCTO-
ro OKHa cooOmeHud (cm.
puc.19). CtpokoBasi KOHCTaH-
Ta MPEJICTABIICHA KaK Pe3ylib-
TaT KOHKAaTE€HLUH ABYX CTPO-
KOBBIX KOHCTaHT M BCTPOCH-
HOM KoHCTaHThl VBA vbCr
(cm.3ameuanue Huxke). Hc-
M0JIb30BAHUE KOHCTAHTHI I103-
BOJIICT TNPU BBIBOJIE Pa30UThH
CTPOKY Ha JIBE.

CTBYIOT BCTPOCHHBIE KOHCTaHTHl VBA, Hanpumep s

3ameuanue

Jlns 0603HaYeHUsT HEKOTOPBIX HamOoJiee 4YacTO YyMHoTPeOJsieMbIX KIIABHUII CYIIEe-

kiapuiu <Backspace> —

vbBack, knaBumm <Tab> — vbTab, kmaBumm <Enter> — vbCr.

Microsoft Excel

CYHCNEHKHAY

X
Kakoe HaMoNbLIEE AECATHHHOE SHCND MO¥HO
3AMHCATE TPEMA UWHMBParH B NATHEHYHOA CHCTEME

Cancel

Pucynok 18. OkHO BBOJa OTBETA

5.3. Bemonuute komanny Debug/Compile VBAProject u 3anmycture npomeny-

py, Ha’)KaB KHOIIKY FS.

Microsoft Excel x|

MpaEHnEHEIA OTEET - 124
Baw oTeeT - 124
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Pucynok 19. OkHo coobrieHui

6. Jlanee HayuyuMcs 3anuchbiBaTh apudMeTUYECKUE BhIpaKeHUs Ha s3bike VBA u nomy-
4aTh UX 3HAUYCHHUS.

Apudmerndeckoe BbIpaXKEHUE — 3TO MOCIEAOBATEIILHOCTD, COCTOSINAS U3 YHCIOBBIX
KOHCTaHT, MEPEeMEHHBIX, (PYHKIHMH, 3HAKOB apu(PMETUYECKHX OIEpaluil M KpPYyTibIX
CKOOOK. 3HaueHneM apu(METHIECKOTO BHIPAXKEHUS BCEr A SIBISETCS YUCIIO.

Apudmernueckoe BelpaxkeHne B VBA 3anucsiBaeTcsi B OJIHY CTPOKY.

ApudmeTnueckue oneparuu, KOTopble HCTIONb3yIoTcs B VBA, npuBenens! B Tabnuie 4.
[Topsiok BBITOJIHEHHSI onepalii B apu(h)METUUECKOM BBIPAXKEHHUH 3a1a€TCSl KPYIJIbIMU
ckoOkamu. IIpu uX OTCYTCTBUM YCTAHOBJIEH CIIEAYIOUIUHI MOPSAOK CTApPIIMHCTBA apu (-
METHUYECKUX Olepaluii: BblUHCIeHUE (QYHKINHU, ONepanusi BO3BEICHUS B CTENEHb, OIle-
palny YMHOXKEHHUS U ICJICHU, ONIEPALINU CIIOKEHHS U BBIYMTAHUA.

Onepaum/l OJHMHAKOBOI'O CTAPIIMHCTBA BLIIIOJIHAKOTCA B TOM IIOPAAKC, B KOTOPOM OHH
CICOYIOT B BBIPAKCHHUHU, T.C. CJICBA HAIIPABO.

Matematnueckue (QyHKIIUU, KOTOPBIE MOTYT BXOJUTh B apu(PMETHIECKOE BBIpaKCHNUE,
npencraBicHbl B Tabmuie 5. [lpu 3amucu GyHKIUU €€ apryMeHT 0053aTeIbHO OepeTcs B
KpYTJIbIe CKOOKH.

B xadecTBe pazgenuress 1enon U APOOHOM YACTH YHUCEIT CITYKUT TOUKA.

PaccmoTpum npumepsl.

Apudmernueckoe 3anuck B VBA
BBIPKCHHE
o 4 Sqr(Exp(2 * x) + Exp(3 * x " 2 + 4))

(Exp(2 * x) + Exp(3 * x * 2+ 4)) A (1 /2)

WNuorna apudmernyeckoe BhIPAKEHHUE MOXKET OBITh 3alHUCaHO
HECKOJIbBKUMH criocobamMu B VBA. B manHOM mpumepe KOpeHb
KBaJIPAaTHBIN MOXET OBITh 3alMCaH KaK C MOMOIIbIO (DYHKIHH
Sqr, Tak ¥ ¢ MOMONIBIO ONEpallii BO3BEJCHUS B CTENEHb (ITOKa-
3aTeJIb CTETICHU PaBEH 72).

sinx’+cos” x (Sin(x "~ 2) + Cos(x) "~ 2) / Abs(Log(x - 1.2) * 2/ Log(10))

‘lg(x — 1,2)2‘ OOpatute BHUMaHUE, YTO JECATUUYHBINA JTOTapu(M Mbl 3aMEHUITU
npoObl0, colepiKaileld HartypaiabHbIM Jorapudpm. VBA coxep-
KUT 3allUCh TOJILKO HaTypaiabHOTO Jorapudma. Yuciurensb Apo-
Ou, coziepxKaluii CyMMy, B3SIT B CKOOKH.

6.1. Co3maitte B Moayjie peaakTUpoBaHus koja oObekTa Jlucrl crnemyromryro
IIPOLEAYPY.
Public Sub Arifm()

58



Dim x As Single, y As Single
x = InputBox ("BBegure umcino'")
y = Sqr(Exp(2 * x) + Exp(3 * x * 2 + 4))
MsgBox "y=" & y
End Sub
JIns BBOIA 3HaYEHMSI IEPEMEHHON X UCIIOJB3YETCs OKHO BBOJA. /[ BpIBOIA 3HA-
YeHHs apu(METHIECKOTO BBIPAKEHUS IPOCTOE OKHO COOOIICHU.

6.2. Bemmonnute komanay Debug/Compile VBAProject u 3anyctute npouenypy
Arifm, HaxxaB kHOTIKY F5.

6.3.B TexcToBOE MoOJIe AUATOrOBOr0 OKHA BBeAUTE yucio 1.3 (pa3aenutenem 1ie-
JIOM U JpOOHOM YacTu BBEIUTE TOUKY) U HaxMuTe KHONKy OK.

Microsoft Excel x|
EESAMTE JHCAD

Cancel

1.3

Pucynoxk 20. OxHO BBOJa yuciia
Ha skxpane mosiBisercst cooOimeHne 00 OImmMOKe, B KOTOPOM YKa3bIBaeTCS KOJI
OIMUOKH M KPaTKOE OnucaHue omuoku (cM. puc.21).
Haxxmute xHomnky Debug.

Microsoft ¥isual Basic

Run-time errar ‘13"

Type mismatch

Zanhinue | End |

Help |

Pucynoxk 21. OkHO BbIBOZIa COOOIIEHHS 00 OLIMOKE

Ecnu B cooOuiennn 06 ommbke OTCyTCTBYeT KHONKa Debug, cienyeT BBIIOJIHUTH
npenBaputensHo komanay Tools/Options/Bxnanka General/Boiopats nepexitoya-
tenb Break on all Errors. [ToBropute nyHkT 6.3. cHavana.

3ameuanue

VYrnpasnenue nepenaercs B npouenypy. sKeiTrsIM IBETOM BBIAEIAETCS CTPOKA,

cozepxarias omuoky (puc.22).
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B JAaHHOM CJIY4a€ HCIIPABUJIbHO BBCACHO 3HAUCHUC HepeMeHHOﬁ X.

v
6.4. 3aBepmure paboTy MporpaMmsbl, HaxaB KHONKY Reset =< Ha ctanmapTHOii
MaHeI UHCTPYMEHTOB.

Public 3ub Lrifmi)
Dim x Az 3ingle, ¥ Az 3ingle
iy ¥ = InputBox ("BEeOIHMTE WHMCIO™)
v = 3gr(Expi(z * x) + Expi(3d ¥ x ~ 2 + 4]
M=zgBox "v=" & ¥

End Sub

Pucynox 22. Beijenenue cTpoku ¢ ommOKon

6.5. BHOBB 3amycTute mporpaMmy M B KauecTBe 3HaueHus x BBenute 1,3 (pasme-
JUTENb 1IeJI0N U IPOOHOM YacTH — 3arsTasi).

6.6. Ha skpane nosiBisieTcst cOOOIIEHUE O 3HAYECHUU apu(PMETHUECKOTO BhIpaxKe-
HUSI TIPU BBEJICHHOM 3HaueHuu x (puc.23). Ommubka BBOJIa UCTPABIICHA, MbI MOJY4HIN
pe3yabTat padoThl MPOTPAMMBI.

Microsoft Excel Bk

y=03, 20565

Pucynok 23. BeiBoj1 3Hau€HUs BBIXOAHOTO TapaMeTpa

6.7. VcnpaBsTe mporpaMMHbIi Ko mporeaypsl Arifm, 4To0bl B pe3yibTare pa-
00TBI MPOTPaMMBbI TIOSIBIISIOCH TUATIOTOBOE OKHO MIPEICTaBIIEHHOE Ha puc. 24.

L
1 w=03,20565
x=1,3

Pucynoxk 24. BeiBo 3HaU€HUI BEIXOJHOTO U BXOJIHOTO MTAPAMETPOB

6.8. Hanumure mpouenypsl A BHIYUCICHUS 3HAYEHHUI BhIpaXKEHUS! BCeX apud-
METHUYECKUX BBIPAXKEHUMN, TPUBEACHHBIX B IPUMEpPaAX.
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7. ﬂaﬂee Hay4YUMCs 3allUChIBATDb JIOTHYCCKUC BBIPAXKCHUSA HA A3BIKC VBA u IMoJIy4aTb
X 3HAa4YCHHA.

[Ipocreiiiiee JTOru4eckoe BhIPAKEHUE — ATO OTHOILICHUE TUMA a <b (MeHble), a>b
(6onbiie), a=>b (paBHO), a<>b (HE paBHO), a<=b (MeHblIE JUOO paBHO), a>=b
(6ompI1e MO0 paBHO), T1I€ a, b KOHCTAHTA UJIK TTIepeMeHHas (oTiepaH/bl).

Hanpuwmep,

3alliuCch MaTeMaTH4YecKas 3aIlnCh Ha A3bIKe VB
b> —4ac >0 b 2-4*a*c>()

] i<>j

Jx>283 Sqr(x)>=2.83

Pe3ynbTaT BBIUMCIICHUSI JIOTUYECKOTO BBIPAXKECHUS SIBIISICTCSl NIEPEMEHHAs THUIa
Boolean, T.e. moruueckoe BhIpaKEHUE MPUHUMAET 3HAUYCHHUS UCTHHA (true) W JOXKb

(false).

B 3aBucuMocTu ot OIICPAaHAOB PA3JIN4Yar0OT CPABHCHUA: aJIF€6paH‘{CCKHG (03Haqa-
IOIMUC CPaBHCHUC YHCIIOBBIX BCIIMYMH C YUCTOM 3HaKOB); CHUMBOJIBHBIC (03Ha‘{aIOIHI/I€
IMOCJICAOBATCIIBHOC ITIOIIAPpHOC CPABHCHUC CUMBOJIOB CJICBA HanpaBo).

Jlornyeckue BBIPAXKEHUS] KpOME OTHOIIEHUN MOTYT COAEPKATh JIOTHUECKUE Olle-
paruu: unaBepcuto (Not), konbroHKIIMIO (And), au3bionkiuio (Or), CTPOryr0 NU3BIOHK-
o (Xor), skBuBajgeHTHOCTH (Equ) u ummunkanuio Imp).

3anuueM JIOTUYECKHAE BBIPAXKEHUS, TO3BOJISIIOIINE IPOBEPUTH, BXOJAT JIM 3HAYEHUS I1E-
PEMEHHBIX B 00J1aCTh OnpeneneHus apupMeTUYECKUX BhIPAKECHHIM.

Apudmernueckoe | YcioBue 3anuck ycinoBus Ha VBA
BBIPKECHHE

_ (a#0) u ((x#1) u (x>0)) | a<>0 And x<>1 And x>0

e OO6paTtuTe BHUMaHHUE, YTO CKOOKH OITYIIEHBI, TaK

= alnx KaK IpU BBIYHUCIICHUN 3HAYCHUA BBIPAKCHUA CO-
6HIO,Z[3.CTC$I IMPUOPUTET BLIITOJIHCHUA OHCpaHHﬁZ
CHaydajla on€paliyi OTHOIICHUS, 3aTEM KOHBIOHK-
s,
2
= (x<-3) unu (x>2) x<-3 or x>2
VX +x-6

7.1. Co3maiiTe B MOJyJie peIakTUPOBaHHS Koaa oObekTa Jlucrl cremyromniyro
HpOLCAypY.
Public Sub Logic()
Dim x As Single, a As Single, y As Boolean
x = InputBox ("Beegure snauenne Xx"
a InputBox ("Beegure snauenne a'')
y =a<>0And x <>1And x >0
MsgBox '"YcrnoeBue " &y
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End Sub

OOparute BHUMaHHE, YTO MEPEMEHHAsl y OOBSABICHA KaK JIOTUYECKasl MepeMeH-
Has, T.€. 9Ta MePEeMEHHAss MOKET MPUHUMATh TOJIBKO JBa 3HaueHUs True (MCTWHA) WM
False (10%b).

7.2. Bemonuute komany Debug/Compile VBAProject u 3amyctute npouenypy
Logic, naxxaB kHonky F35.

7.3. BBeaute 3HaueHus nepeMeHHbix a u x. Hanpumep a=3, x=4. Ha skpane no-
ABIIIETCS AUAJIOTOBOE OKHO MPEJCTaBIEHHOE Ha pHC. 25,a. Ecnu ke BBeCTH, HallpuMep,
a=0, x=4, To OSBUTCS AUAJIOTOBOE OKHO, ITPEACTaBIEHHOE Ha puc. 25,0.

Microsoft Excel F Microsoft Excel B

Yonoere True ¥onoewe False

a) 0)

Pucynok 25. OkHO BbIBOJa 3HAUECHUS JIOTUYECKOM EPEMEHHOMN

8.Brimonuute 3aganue Nel KOHTPOJIBHOM pabOTHI.

9. Beimosiaute 3ananre No2 KOHTPOJILHOM paOOThI.
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JlaGopaTopHas pa6ora Ne 3
Tema: ABTomMaTH3auusi padoyMx JHMCTOB NPH MOMOIIA MAKPOCOB H CO3JaHHE
HACTPanBaeMOM NaHeJ HHCTPYMEHTOB.
Hanucanue nporpaMmsl, 3TO, B KaKOM-TO CMBICJE, O0y4YeHHE KOMIIbIOTEepa JejaTh TO,
YTO BaM HYXHO OT Hero. JIjist ObICTpOro moyiy4eHus 4epHOBOTO BapUaHTA KOJIa, UCTIOJIb-
3yEMOT0 B CO3[JaBAEMOM MPUJIOKEHUHU, OTIIMYHO MOAXOAUT MaKPOPEKOIED.
Makpopekoep — 3TO TPaHCIATOP, CO3AAIONIUNA TporpaMmy (Makpoc) Ha sizbike VBA,
KOTOpasi SIBJSIETCSA PE3YJbTAaTOM IIEPEBOJA Ha sA3bIKe VBA NEeHCTBUI IONB30BATENS C
MOMEHTA 3aIlyCKa MaKpOpPEKOAepa 10 OKOHYAHUU 3aIllCH MaKpoca.

3amauya: Co3gaTh Makpoc, GOpPMUPYIOMIETO HUKHUM U BEPXHUN KOJOHTUTYI pabouero
JUCTA, CO3/1aTh MOANPOrpaMMy, OOECIIEUMBAIOIIYIO MTEPETUCTBIBAHNE PA0OUHX JIUCTOB,
co37aTh MOANPOrpPaMMy, OTOOpaXKarollyo HHGOPMAIMIO B JUAIOTOBOE OKHO, CBSA3aTh
BCE MOJIIPOTPaMMbl C KHOIIKAMU HACTPAaMBAEMOI TaHEIU UHCTPYMEHTOB.

Ilopsaook evinonnenusn

1. OTKpBITH HOBYIO Pab0UyI0 KHUTY. AKTUBHBIN pabounii muct Jlucrl.

2. Co3znanue Makpoca, GOpMHUPYIOIIET0 HIXKHUM M BEPXHUM KOJIOHTUTYJ paboyero Jin-
cTa.

2.1. Otkpoiite Bknaaky Paspadoryuk. Ha nanenu Kox HaxkmuTe KHONKY 3a-
HMCh MaKpoca.

2.2. B nosiBUBIIEMCS AUATIOTOBOM OKHE yKa3aTh CIEAYIOIIEE:

Nmsa makpoca — Kononturyn, Coxpanuth B: Ota kHUra, CouyeraHue KJaBHII
Ctrl+[Shift[+K (B TekcToBoe nosie BBeauTe aHrmiickyto 0ykBy K), Onucanue — max-
POC 3anucaH <BBEIUTE CETOAHSAIIHION JaTy>.

Haxxmure knonky OK.

Teneps Bce Baim aeWcTBUS OyAyT 3alMHUCBHIBATHCS C MOMOIIBIO si3bika VBA. Ile-
perIeM K CO3JaHHIO0 HM>)KHETO U BEPXHETO KOJIOHTUTYJIA.

2.3. Ha Bknagke Pasmerka crpanunbl Ha naHenu Ilapamerpsl cTpaHunbi
HaxxaTh KHONIKY IleyaTs 3aro10BKH.

Bxnanka CtpaHuiia — opueHTaIs albOOMHAs

2.4. OTkpeITh BKIaAKy KOJOHTUTYIIBI M HAKaTh KHONKY C031aTh BEPXHHI KO-
JIOHTUTYII.

B mnosiBuBIIIEMCST AMATOTOBOM OKHE TEKCTOBBIE IMOJISl 3alOJIHUThH COTVIACHO PHUC.26. U
Haxath OK.
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BepXHWA KONOHTUTY N Xl

AnA fopMaTHROESHMA TEKCTA ERIAENMTE TEKCT, SATEM HAMMMTE KHOMKY WpHbTa, IR |
Y10kl OOMECTHTE HOMEP CTRAHMUE!, A3TY, BPEMA, HMA hafna, NyTe K hafny MaK MMA apnedika,
YCTEHOEMTE KYDCOP HA MECTO BCTABKM M HEMMHTE HY¥HYHD KHOMKY ., OITMEHA |

Y10kl ECTAEMTE PHMCYHOK, HIMMATE KHOMKY BCTAEKH PHMCYHES, 08 QOopMaTHPOESHHMA PHCYHIES
YCTAHOEMTE KYPCOP B NONE PEAAKTHPOESHHA M HAMMHTE KHOMKY HOpMATHPOESHMA PHCYHES,

Al 8|d| B ol al® g = 2

CNeEa: B weHTpe: COpaga:

DHO Weanoe M. - NabopatopHan pabota N23 [« -

Pucynoxk 26. JlnanoroBoe 0KHO CO3/JaHUSI BEPXHETO
KOJIOHTUTYJIA

2.5. Haxatp kHOnKy HuHUI KOJIOHTUTYI. B nosiBUBLIEMCS] THAJIOTOBOM OKHE
TEKCTOBBIE TIOJISI 3aIIOJIHUTH COTJIACHO puc.27 (YCTAaHOBUTE Kypcop B IIEHTPAIBLHOM I10-

;
JIC, IMTOCJIICAOBATCIBbHO HA’KMHUTC KHOIIKHA )51 ) u HaxxaTh OK.

x

AnA opMaTHROESHMA TEKCTA ERIAENMTE TEKCT, SATEM HAMMMTE KHOMKY WpHbTa, o 4 |
Y700k OOMECTHTE HOMER CTREHMUE!, A3TY, BPEMA, HMA DaANa, NyTe K Gainy MaKM MMA SpneMika,
YCTIHOEMTE KYPCOP H3 MECTOD BCTAEKH M HIMMMTE HyYHHYHD KHOMEY, CITHEHA |

YTO0kE| ECTAEMTE PHMCYHOK, HIHMATE KHOMKY BCTAEKH PHMCYHES, AnA QOopMaTHPOESHHMA PHCYHIES
YCTIHOEMTE KYPCOP B NONE PEAAKTHPOESHHA M HAMMHTE KHOMKY QOpPMATHPOESHMA PHCYHE,

Al 8|6 Blo| al8o| &%

CNeEa: B weHTpe: COpaga:

~|1 E[CTpanuuyal ha S[CTpaHuy] [= -

Pucynok 27. JlnanoroBoe OKHO CO3AaHUsI HUKHETO
KOJIOHTUTYJIA
2.6. OtkpsiTh BKIAKy Pazpadorunk. Ha nanenu Koa naxate kHoniky OQcTaHo-
BUTH 3aIHCh.

2.7. Boutitu B pegaktop VBA (Alt+F11), B okHe npoekrta nosiBuics Moayinel. B
OKHE PEAKTUPOBAHMUS KOJa MOAIYJs (BBIOJHUTE JIBOMHON HIEIYOK HA OOBEKTE MO-
JyJib) 3aIIMCaH MakpocC Ha si3bike VB.

CreHeprupOBaHHBIM MaKpOC BBITJISINT C.O.

Sub KosorTuryn ()
' Makpoc3 Maxkpoc
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' Maxkpoc samnmcan 23.10.2019
Coueranmue knaBum: Ctrl+Shift+K
With ActiveSheet.PageSetup

.PrintTitleRows = ""
.PrintTitleColumns = ""

End With
ActiveSheet.PageSetup.PrintArea = ""
With ActiveSheet.PageSetup

.LeftHeader = "®MO MeanoB U.U."
.CenterHeader = "JlabopaTopHass pabora MN3"
.RightHeader = ""

.LeftFooter = ""

.CenterFooter = "&P us &N"

.RightFooter = ""

.LeftMargin = Application.InchesToPoints (0.787401575)
.RightMargin = Application.InchesToPoints (0.787401575)
.TopMargin = Application.InchesToPoints (0.984251969)
.BottomMargin = Application.InchesToPoints (0.984251969)
.HeaderMargin = Application.InchesToPoints (0.5)
.FooterMargin = Application.InchesToPoints (0.5)
.PrintHeadings = False

.PrintGridlines = False

.PrintComments = xlPrintNoComments

.PrintQuality = 600

.CenterHorizontally = False

.CenterVertically = False

.Orientation = xlPortrait

.Draft = False

.PaperSize = xlPaperA4

.FirstPageNumber = xlAutomatic

.Order = xl1lDownThenOver

.BlackAndWhite = False

.Zoom = 100

.PrintErrors = xlPrintErrorsDisplayed

End With
End Sub

CTpoku KoJa, HAUMHAIOIIMECS CO 3HaKa armocTtpoda, sIBISIOTCS KOMMEHTapHUSIMHU

u urHopupytorcst Excel. KommenTapuu co3nmarorcst Ha ocHOBe MH(OpMaIiuy, BBEICHHON
B OKHE 3amuch Makpoca (CroAa, B YACTHOCTH, OTHOCUTCS COUYETAHHE KJIABUII, UCIOJIb-
3yIolIeecs JIJIsl BbI30Ba MaKpoca).

3ameuanue

KomMeHnTapuii He onpenenser cCoueTaHue KJIaBulll. [pyrumMu ciioBaMu, U3MEHUB B
KOMMEHTapUU COYETAaHUE KJIABUII, BBl HUYETO HE 0ObeTeCh. I3MEHUTh coueTaHue
KJIQBUIII MO>KHO TOJIBKO € IOMOIIBIO IUAJI0rOBOro okHa Makpoc.

O6patute BHuMmanue Ha onepatop With — End With, koTopslii mo3BossieT npo-

TPaMMUCTY BBITIOJIHUTh HECKOJIBKO OIEpalfii HaJ OJHUM U TE€M k€ 00bEeKTOM 0Oe3 Io-
BTOPEHUH 3TOro 00beKTa Mpu paboTe C ero CBoicTBaMH U MeTofamMu. B Haiem npume-
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pe oneparop With — End With npumenen /uist ActiveSheet.PageSetup (IapaMeTpsl
CTPAHMIIBI aKTUBHOT'O pabOYero JIMCTa).

2.8. BepHutech B padbouyro kaury MS Excel.

2.9. Breaute B m00yr0 sUeiiky padodero simcta Jlucrl nroObie maHHBIC, HAPHU-
Mep, B siueiiky Al Tekct «Makpocy.

2.10. IepeiinuTe Ha BKiaaky Paii. B ciiicke Beioepute komanny Ileyars.

Excel mo3Bonser IMIOCMOTPCTh, KaK 6y,Z[eT BBIIVEAACTE CTPpaHUIA IIPHU IICYATH, B
JaHHOM CJIy4acC MbI I[O68,BI/IJ'II/I BerHI/Iﬁ 1 HUOKHUM KOJIOHTHUTYJIBI.

2.11. Ilepetinure Ha JIucT2. Jlo6aBUM KOJIOHTHUTYJbBI Ha JIMCT2, BHITIOJTHUB MaK-
poc Konoututyn. Haxxmure komOunaruio kinasum Ctrl+Shift+K (packianka kinaBuaty-
pBI AHTJIMKCKAsA) WM OTKPOUTE BKIAAKY Pa3padoTumk u HaxXmMuTe KHONKY Makpochl
Ha nanenu Kog.

B nosBuBIIEMCSI OKHE OTOOpaXkaeTcsi CIUCOK MakpocoB. BriOpaB HE0OX0AMMBIN
MaKpOC €ro MOXHO BBINIOJIHUTh, IPOCMOTPETh KOJA (BOWTH), U3MEHHUTH, YJAIUTh WU
W3MEHUTH MapaMeTphl.

3anoysiHuTe MI00YI0 AUEKy padoudero jucta JIuCcT2 u BBHINOIHUTE NPEABAPUTETb-
HBII TpocMOoTp. CTpaHUIa TENeph TaKKE UMEET BEPXHUW U HUKHUN KOJIOHTUTYJIBI.

3. Co3ganue noanporpamMmmsl, 00ecreunBarouIiue NepeaucThiBaHue pad04HX JUCTOB

3.1. IlepenmenoBats quct Jlucrl B «Cueray, JInct2 — B «OCHOBHOMY, JIuct3 — B
«HUtorm»

3.2. Boiitu B penaktop VBA (Alt+F11).
3.3. B penaktope VBA BoimonHuth komanay Insert/Module.
3.4. Bemonuutk komanay Insert/Procedure.

3.5. B nosiBuBIIEMCS AMATOTOBOM OKHE YKa3aTh CJIEAYIOIICE:
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Add Procedure

B

— Tvpe
i Cancel |
¥ sub

8 Function
8 Property

—Scope

¥ public
"~ Private

[~ &l Local variables as Statics

Pucynok 28. Jlnanorosoe okHo Co3gaHue mpoueaypbl

3.5. [lomecTtHTe ClenyOmnil KOJ NpOorpaMMbl BHYTPH CO3JaHHOU IPOLETYPBI.
Sheets ("CueTa'") .Activate

(Meton Activate aktuBusnpyeT ykazaHHBIA paOOYHid JIHCT).
Hogyro noanporpammy mosxkHo HaiiTi B pazzaene General Momyist (cm. puc.29 ).

Knural - Modulel [Code)

% Knural - Module2 (Code)
> I(General) El Iqura < 3
=
Public Sub Cueral) —
Sheets ("Cuera’) . Activate
End Sub
=
== | Jo 7

Pucynoxk 29. Meron Activate akTuBusupyeT ykazaHHBIH paOO4Hii IUCT

3.6. Co31arh aHAJOTUYHO €I1I€ JBE MPOLEAYPHI ISl aKTUBHU3ALMU JUCTOB «Oc-
HOBHOM», «ATOTM.
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Public Sub OcrHorBHOM () Public Sub UTorm ()
Sheets ("OcrHoBHOMN") .Activate Sheets ("UTorn") .Activate
End Sub End Sub

3.7. Bemonnuts koManay Debug/Compile VBA Project.
4. CosznaHue mporpamMmbl, 0TOOpaKaIOIIYI0 MH(POPMALIUIO B JUAIOTOBbIE OKHA.
4.1. B penaktope VBA BbinosHuTh koManay Insert/Module

T.o. B okHE mpoekTa oToOpasutcs yxe Tpu moxayis. [lepBeiii MOayb co-
JIEPHKUAT MAKPOC, BTOPOU — MPOLEAYPHl aKTUBU3AIUN KHUT.

4.2. B okHO pegakTupoBaHus Koaa Moayiia3 BCTaBUTh CIEAYIOUIYIO IPOLENYPY

Public Sub Info()
MsgBox "JlabopaTopHass pabora N3",
vbInformation, "Uudopmaumus"

End Sub

4.3 .Boinonauts komanay Debug/Compile VBA Project.

5. Ha3HauuTh KHONKY NaHEIN HHCTPYMCHTOB JIA 3allyCKad CO3JaHHBIX ITOAIIPOrpaMM.

5.1. Knonku quis 3ammycka nporpamm pasmectuMm Ha Ilanesm ObicTporo gocryna.
Bri6epute Bknaaky Ilapamerpsl, 3arem Haxxmute [lapamerpsi.

5.2. B okne Ilapamerpsl Excel BeiOpaTs onuuio Ilanenu 0ObIcTporo xocryna.

B cnucke Hactpoiika nmasesau 0bICTPOro A0CTyNa BEIOEPUTE HA3BAHUE CBOECH KHUTH.

B cnucke BoiOpaTh koMaHabl U3 BeIOpaTh Makpocskl. B nosiBuBIIEMCS CIMCKE MTOCIIE-
JoBaTeNbHO BhIOMpaiiTe mporpammel (Makpocsl) Info, UTorn, OcnoBHoii, Cuera u ¢
nomoibio kKHonku Jlo6aBuTh 100aBUTH B cniMcOK KHOMOK IlaHesn ObICTPOro aocTy-
na. M3MeHNnTe NKOHKH KHOIIOK C IIOMOIIBIO KHONIKH M3MEeHHUTh.

5.3. 3aKphITh IUATIOTOBOE OKHO, Ha)kaB KHONKY OK.
Ha ITanesu ObICTPOro A0CTYyNA MOSBUINCH YETHIPE TOMOJTHUTENbHBIE KHOIIKHU.

6. OcyiiecTBuTh nepexo] Ha Juct Mtoru u BeINOIHUTH Makpoc Komnounturtyn. Boc-
MOJIK30BABIIUCH omnpiueit [IpeaBapuTenbHpii MPOCMOTP, OOHAPYKUTH PE3yJIbTaThl pa-
60o1e1 Makpoca KonoHntutyn (npeaBapuTeIbHO BBEAWTE JIaHHBIE B JIIOOYIO SUEHKY pa-
0ouero JIMCTA).

7. OcyImiecTBUTE NePeIUCThIBAHUE padOYUX JTUCTOB C TOMOIIBIO CO3aHHBIX KHOIOK Ha
MaHeJI UHCTPYMEHTOB (IMaHe I OBICTPOTO JOCTYIIA).

8. Brmonnuts Makpoc INFO, Bocniosib3oBaBimchk kHonkoi MHpopmariusi.

m 9. BrimonaHUTH camocTosATENBHO. B HOBOM paboueil KHUre co3/1aTh Makpoc, popmMupy-

IOLIEr0 HWKHUN U BEPXHUM KOJIOHTUTYJ padoydero Jivcta (B BEpXHUI KOJOHTUTYI MO-
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MECTHUTH cienyromyto napopmanuto: PAM, rpynna, mudp, «KontponbHas padora no
UH(POPMATUKE», B HUKHUI KOJIOHTUTYJ HOMEP CTpPaHMIIbl, Ha3BaHHE pabOyero JIMCTa),
CO34aTh MOANPOTpamMMy, OOECIIEUMBAIOUIYI0 MEPEIUCTHIBAHUE PAOOYMX JIHMCTOB, CO-
3/1aTh MOANPOTrpamMMy, OTOOpaKaroIllyr0 MHMOPMAIUIO B JUAIOrOBOE OKHO (TEKCT B
nuanoroBoM okHe: «KoHTposibHas pabora 1mo MH(OpPMATHKE BBINOJHEHA CTYIEHTOM
<OAM> rpynnbl <HOMEp TpyHIb>»), CBA3aTh BCE MOANPOrPaMMBI C KHOIKaMHu
HaCTpanBacMOM NIaHEIU UHCTPYMEHTOB.
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JlaboparopHas padora Ned

Tema: OcHoBa pa3padoTKH aJIrOPUTMOB U Peajn3alus aJITOPUTMOB B cpe/ie Mpo-
rpammupoBanusi VBA. Ilpocpammuposanue anzcopummos 1unennoi cmpykmypol

g

AJITOPUTM — CHCTEMA TOYHO C(HOPMYIMPOBAHHBIX MPABWII, ONPENEISAIOIIAs MPOLEce
npeoOpa3oBaHusl JOMYCTUMBIX HCXOAHBIX JAHHBIX (BXOJHOW MH(pOpMAalMM) B Keae-
MBIH pe3yibTaT (BBIXOIHYIO HH(POPMAILIKIO) 32 KOHEYHOE YHCIIO 111aroB.

Cnoco0bl onMcaHus aJITrOPUTMOB.
1. CrioBecHO-(hopMaTbHOE OMTUCAHKE ATOPUTMA, T.€. OMMCAHUE AITOPUTMA C IIOMOIIIBIO
ciioB U popmyi. ITo Hanbosee MpoCcToi crnocoO.

2. 'paduyeckoe omucanue anropuT™a, T.€. ONMUCAHUE aTOPUTMa C TIOMOIIBIO CXEM aJl-
TOPUTMOB.

['pad, B KOTOpOM BEpIIMHAM COOTBETCTBYIOT IlIard, a pedpam Mepexoabl MEXIy
IaramMu, Ha3bIBaeTCsl OJIOK-cXeMOM anropurMa. Ero BepiinHbl MOTYT OBITH IBYX BHUJOB:
BEPUIMHBI, U3 KOTOPBIX BBIXOJUT OJHO peOpo (MX HA3bIBAIOT ONEpATOpamMM), U BEpPIIH-
HbI, U3 KOTOPBIX BBIXOJAT ABa peOpa (MX Ha3bIBAIOT JIOTHYECKUMU

ycioBusiMu). Kpome Toro, umeeTcsi eIMHCTBEHHBIN ONepaTop KOHIA, U3 KOTOPOro He
BBIXOJMT HU OJHOTO pedpa, U €JMHCTBEHHBIHN OnepaTop Havyaia

JIns HarasgHOCTH OIEpallid Pa3HOTO BHIA M300paKaroTCs B OJOK-CXeMe pas-
JUYHBIMU T€OMETpUUeCKUMH (urypamu. BHyTpu OJIOKOB yKa3bIBaeTCsl MOSICHSIOIIAS
nHpopMaIus, XapaKTepru3yroIas BHIMOTHICMbIC UMH JICHCTBHUS.

ik . BetrBienue
i Haya
(mpoBepka
anropuTMa .
YCIIOBUIA)

bi1oxk oxoHua-
Y
WJIN BBIBOJIA Ma

¥ Hauano mukia
T=F+B

v

['padrueckoe mpeacTaBiaeHUE aNrOpPUTMa, KaK MPABUIIO, CBSI3BIBAIOT CO CTPYK-
TYPHBIM MOJAXOJOM B COCTaBJIEHUHU aITOPUTMOB.

i

bnok nevictBusa

DTan NpoeKTUPOBAHUSL aNTOpUTMa CJEeAyeT 3a 3TarnoM (POpMaNIbHOTO pPELIECHUs
3a/layu, Ha KOTOPOM OIPEEICHbl BXOIHbBIE U BBIXOJHBIC JAHHBIE, a TAK)KE 3aBUCUMOCTHU
MEXITY HUMHU.
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Kak u npu pa3pabotke J11000M CIOKHOW CUCTEMBbI, IPU MOCTPOCHUH AJITOPUTMA
UCIIOJIb3YIOT JEAYKTUBHBIA W MHIYKTUBHBIA MeTOJbI. [Ipu neTyKTUBHOM MeETOJie pac-
CMaTpUBAETCA YACTHBIM Cllydail OOIEU3BECTHBIX aNrOpUTMOB. MHIYKTUBHBIN METO
NPUMEHSIOT B Cllydae, KOT/la He CYIIECTBYET OOLIUX alropuTMUYeckux pemeHuid. [u-
pPOKO€ MPUMEHEHHUE MOJYYUIIO CTPYKTYPHOE MpOrpaMMUpOBaHuE ""CBEpXy - BHU3". OTa
TEXHOJIOTHS MPOTPAMMHUPOBAHUS MPEACTABISIET COOOH TPOIIecC MOIIaroBoro pa3onueHus
aJIropuTMa Ha Bce 0oJiee MEJIKHE YacTH C HENbI0 MOMYyYUTh TAKUE 3JIEMEHTHI, JJIs KOTO-
PBIX MOKHO JIETKO HalMCaTh KOHKPETHBIC MTPEITUCAHMUS.

CrpykTypHas allrOpUTMHU3ALUA OCHOBBIBAETCS HA ABYX NPUHIUIIAX:
1) mocnenoBarenbHas AeTaau3anus "CBEpXy - BHU3";

2) orpaHUYeHHOCTh 0a30BOr0 HabOpa CTPYKTYp JUIsl MMOCTPOCHHUS AJTOPUTMOB JIFOOOM
CTEIEHU CJIIOKHOCTHU.

W3 npuHIKIIOB BHITEKAIOT TPEOOBAHUS CTPYKTYPHOTO MPOrPaMMHUPOBAHMUS:

1) IIporpamMma JO0JDKHA COCTABJIATHCA MCIIKUMU IIaraMH; TaKUM 06p2130M, CJIOKHAasA 3a-
Jada pa361/IBa€TCH Ha I0CTATOYHO IIPOCTHIC, JICTKO BOCIIPUHUMACMBIC YaCTHU,

2) JOorHKa MpOrpaMMbl JOJDKHA ONMUPAThCS HA MUHHUMAJIbHOE YHCIIO JIOCTATOYHO IIPO-
CTBhIX 0a30BBIX YIPABJISIOININX CTPYKTYP.

MOXHO TepeYnCInuTh OCHOBHBIE CBOMCTBA M JTOCTOMHCTBA CTPYKTYPHOTO IIPO-
rpaMMHUPOBAHMUS:

v\ BO3MOXKHOCTB MPEOJIOJICHUS Oapbepa CIOKHOCTH IPOrPaMM;

v BO3MOXHOCTh JIEMOHCTpALIMM MPAaBWJIBHOCTHA MPOTPaMM Ha Pa3IMYHBIX 3Tanax
pelIeHus 3a/1a4u;

v\ HaIAAHOCTH MPOTPaAMM;
v npoctoTa Moaudukanuy (BHECEHUE U3MEHEHU ) POTPaMM.

ba3oBeIif HA0OP CTPYKTYPHOUH ANITOPUTMH3AIUN CONCPKUT JIMHEHHBIE, Pa3BETBIISIO-
IMeCs U UUKIINYECKUE CTPYKTYPHI.

JInHeiiHbli anropuT™M - HA6OP KOMaH]I, BRIMOJHIEMBIX TIOCIEA0BATEIILHO BO BPEMEHH,
TpyT 3a napyrom. Takoil OpsI0K BHITTOJIHEHHS OJIOKOB HAa3bIBACTCS €CTECTBEHHBIM. Ta-
KHE€ aJITOPUTMBI MPUMEHSIIOT JIJISl ONMCaHWs 000OIIEHHOTO PENIeHUs 3a]]a4H B BUJIE T10-
CJIeI0BAaTENbHOCTH MOJyJiel. biiok-cxema 6a30BOil CTPYKTYpHhI CII€I0BAHUS:

1. Pemmm crienyroiyto 3ajauy: MOMEHSITh MECTaMU COJEPKUMOE JIBYX sueeK paboyero
mucta Excel, nanpumep, Alu B1.

1.1. PazpaboTka airopuT™Ma perieHus 3a1aum.
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AJTOpUTM pelieHus 3ai1auu npeactasieH Ha pucyHke 30. OcHOBHas ujes pelie-

HMS IOCTABJICHHOU 3aJa4r 3aKJII049acTCsa B MCITIOJIB30BaHUHN I[OHOJ'IHPITCJ'II)HOﬁ quﬁKH, B

KOTOpOfI 3aIIOMHUHACTCs 3HAUYCHUC HCpGMGHHOfI x. Ecin Cpa3y BLIIIOJIHUTH IIpHUCBAHBA-
HHUC X=y, TO UCXOOHOC 3HAYCHUC HepeMeHHOﬁ X 6y,[[eT YTCPAHO. AHEUIOFI/ILIHO, CCJIN

IICPBBIM BLIIIOJITHHUTBH OIICPATOP y=X, TO IIPOIAACT UCXOAHOC 3HAYCHUC ).

CJIOBeCHo—cbopMaJIbHa;I 3aliuch ajro-
Hauano
puTMa IIpeaCcTaBIIEHA HUXKE.

1. B s4emnky x onepatuBHOM Iamsi-

x.:codeparcumoe ayeuxu A [
y:cooepacumoe sauelku B

y
8 aueuxy Al cooepatcumoe sueuxu x
6 auetiky Bl cooeporcumoe suetiku y

y

Konern

Pucynoxk 30.

TH 3aIlAIIEM COAECPKUMOE SYEH-
ku Al.

B syeliky y onepaTuBHOU mamsi-
TU 3allUIIEM COACPKUMOE SYEH-
xu Bl.

B sueliky tmp 3anumem coxpep-
KUMOE€ STYEUKH X.

B suyeliky x 3amnuiiem couepku-
MOE€ SIYEHKH Y.

B sueliky y 3anuiiem couepxu-
MO€ STYCUKH tmp.

B sdueiiky Al pabouero nucra
3aIUIIEM COJICPKUMOE SUYECUKH
X.

B sueiiky Bl pabouero nmcra
3aIUIIEM COJICPKUMOE STUYECUKH

V.

I[HH IporpaMMHpOBaHUs OJAaHHOI'O aJroputmMa JOCTAaTOYHO BOCIIOJIB30BATHCA

ornepaTopoM IMpucBauBanus (cMm. nmap.12).

3anwuiem, Kak OyJeT BBITIISASTh KaXKIbIH IIar alropuTMa Ha si3bike VBA.

. B s4eilky x ONEpaTMBHOM MAaMATH 3alUIIEM COIEPHKUMOE
saerku Al.

1. x=Range("A1")

2. B dueiiky y omnepaTMBHOM NaMsTU 3alUIIEM COIAEPHKUMOE
aueiiku Bl.

2. y=Range("B1")

3. B sueiiky tmp 3anuieM coIepKUMOE SIYEHUKH X. 3.tmp =X

4. B sigeiiky x 3aMIIEM COIEPKUMOE TYEHKH Y 4.x=y

5. B Adeiiky y 3anuiiemM COOepKUMOE STUYEUKU 1mp S.y=tmp

6. B siueliky Al pabouero nucTa 3anuiiem cojaepkumoe staeriku x. | 6. Cells(1, 1) = x
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‘ 7. B siaeiiky B1 pabouero nucTa 3anuiieM coIepKUMOE sTUEHKH . ‘ 7. Cells(1,2) =y

|

OOpartute BHUMaHUE, YTO OJMH U TOT XK€ 00BEKT, STUEHKY padodero JIMcTa, MOXKHO OIU-
catb no-pazHomy. Tak Range("Al1") u Cells(1,1) sBIArOTCS ONMMCAaHKEM OJHOTO M TOTO
e 00BeKTa — sTueiiku pabodero mmcra Al (cm. map.2).

1.2. [lepenimem Kk peaim3anuy aropurma B cpene VBA.

1.2.1. 3amycture Excel.

1.2.2. JIns otkpeiTusa penakropa VBA naxxmute knapumu <Alt+F11>

1.2.3. B okne Project Explorer BeimomHuTE TBOMHOM 1IeT40K HA 00BekTe JIncTl.

1.2.4. B nossBUBIIEMCSI OKHE PEIAKTUPOBAHUS KOJIA BBEAUTE CICAYIOLIYIO ITPOLIE-
nypy (He 3a0ypTe BhIMOMHUTH KoMaHy Insert/Procedure).
Public Sub Baiaia()
Dim tmp As Variant, x As Variant, y As Variant
x = Range ("Al")
y = Range("B1l")

tmp = x

X =y

y = tmp
Cells (1, 1) = x
Cells (1, 2) =y

End Sub

OOparute BHUMAaHHE, YTO THUI MEPEMEHHBIX X, Y, U tmp yka3aH kak Variant. Ta-
KO BBIOOpP CBSI3aH C BO3MOXHOCTBIO HAJTUYMS B siueikax paboyero JiMcTa pa3HOPOTHOM
uHdopmaIuu.

1.2.5. [Ins 0OpoBEpKHM CHUHTAKCUCAa MPOLENYypbl BBITOIHUTE KoMaHay De-
bug/Complete VBAProject.

1.2.6. B stueitku Al u B1 paGouero nucta Jlucrl BBeauTe uncna 2 u 3 cOOTBET-
CTBEHHO.

1.2.7. Penakrop VBA coaepXUT BEIUKOJIEMHBINA OTIAIUUK IPOTPAaMMHOTO KOJa,
KOTOPBIM MO3BOJUT HaM HE TOJILKO YCTPAHUTh HEIOCTATKU MPOTPAMMHOTO KOJa, HO U
MIOMOKET pa3zo0patrbes, Kak padoraer mporpamma B VBA. Bocnosibdyemcsi BO3MOXKHO-
CTBIO TIOIIATOBOIO BBIMOJHEHHS KOAA.

Pasmecture Kypcop BHYTpU TpOIeAyphl 3aMeHa U BBIOEpUTE KOMaHIy MEHIO
Debug/Step Into (Otaanka/IlomaroBoe BbINOJHEHNE) WU HAKMUTE KIaBUITY
F8.

Ceiiuac penaktop VBA HaxoauTcs B peXUME MOIIArOBOTO BBINIOJHEHHUS KOJIa.
Crtpoka, xKoTOpast OyJeT BBHINOJHEHA CIEIYIOIICH, BBIJEICHA KEITHIM I[BETOM.
Kpome Toro, Ha Hee yKa3bIBAae€T JKENTas CTPEJKA, PACIOJIOKEHHas cieBa (CM.
puc.31).
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i &i Nepean.xls - Mict2 (Code)

=10 x

: I{Generan

j IiﬂMBHﬂ

L

2| Public Sub samena()

¥ = Range ("Al™)
v = Bange ("BE1™)
thp = X
=7

¥ = Tmp
Cell=s(1l, 1)
Cell=s(l, 2)

End Sub

nn
wi o

== «|_|

Dim timp As VWariant, x A= Variantc,

v Az VWariant

_'Ii»»:

-

Pucynok 31. Otnaguuk roToB BBIIOJIHUTB NEPBYIO CTPOKY ITPOLELYPHI

1.2.8. B pexuMe momaroBoro BBIIOJHEHUS KOAA MOSBISETCS BO3MOXKHOCTD C I10-
MOUIBIO YKa3aTeJsl MBIIIM Y3HATh 3HAYEHUE BbIpaXXEHUs WM nepeMmeHHoil. [Toase-
JIUTE yKa3aTellb MBIIIU K MEPEMEHHON X U 3aJIepKUTE B TAKOM MOJIOKEHUU Tapy
cekyHll. Ha skpaHe nosiBUiiach mojcka3ka, cojepxanias TeKyllee 3HaueHue rnepe-
MeHHON x (cm. puc.32). KnroueBoe cinoBo Empty o3nagaer, 4to mepeMeHHas B
JAHHBIA MOMEHT MyCTa. AHAJIOTUYHO IOCMOTPUTE 3HAYEHUS IPYTUX MEPEMEHHBIX.

N, Mepean.Hls - NMucTZ (Code)

=10 x|

I(General}

j I aMeHa

oy Public 3ub SameHs ()

¥ = Bange ("A1™)
[ = Empty [Range ("E1™)

Lmp = X

X =7

¥ = tmp

Ccell=i(l, 1)

Ccellsi(l, 2
End Sub

nn
wom

== 4| |

Dim twmp Lz Variant,

¥ Az Variant, ¥ Az Variant

L

PI/ICYHOK 32. HO,Z[CKaSKa B PCIKUMCE ITOIIArOBOIr0 BBIIIOJHCHUS KOJA

1.2.9. Haxxmute kinaBuimy F8. XKenTbiM 1BETOM BBIAENSIETCS CTPOKA, COJIEpHKa-

mast Ko
x= Range ("Al").
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1.2.10. Eme pa3 naxkmute knaBuiry F8. Omeparop x= Range ("Al") Oyner
BBITIOJIHEH (s[UeiiKa X MOJy4YuT 3HaUeHue ssueiku Al pabodero imcra) U KelaTbiM OynieT
MOJICBEYEHA CIEYIOIIasi CTPOKa, TOTOBAsA K UCTIOJTHEHUS.

1.2.11. IlonBeauTe yka3aTenap MbIIIN K IEPEMEHHON X. B mojckaske yka3blBaeTcs
TEKylllee 3HaU€HUE IEPEMEHHOM X, OHO paBHO 2. Jlaiee MOABEINTE yKa3aTelb MBI K
auerikaM y U tmp. OHO 1o npexxHeMy paBHO Empty. Bynem 3anuceiBaTh Tekyliee 3Ha-
YeHUE MePEMEHHBIX B TAOJIHITy TpacCUPOBKHU. Eciiy 3HaueHne sIMeUKH N3MEHWIOCH, TIPU
BBITIOJITHGHUH CTPOKH MPOTPAMMHOTO KOJIa, SIMEUKYy TaOJuIbl OyIeM BBIICIATH CEPhIM
1BeToM. Eciu siuelika B TeKyIUii MOMEHT ITycTa OyeM CTaBUTh TPOUYEPK.

Omneparop X y tmp

x= Range ("Al") 2 — _

1.2.12. Eme pa3 naxxmute knapuiry F8. [locMoTpute yeMy paBHO 3HaU€HHUE MEpe-
MEHHBIX X, y, tmp. Pe3ynbTar 3anuiiuTe B TaOJIUILY.

Oneparop X y tmp

y = Range("B1l") 2 3 _

1.2.13. Peanu3zyiiTe momaroBo€ BBINOJHEHHE MPOrpaMMbl JO KOHIA, MOCJEN0Ba-
TeIbHO Hakumas kiaBuiny F8. Crnenure 3a 3HaUEHUSMHU IEPEMEHHBIX. Pe3ynbTaThl
3anummTe B Tabiuily. Y Bac JIOJDKHA MOJYYUTHCS MPHUBEACHHAS HUXKE TaOiMIla

TPaCCUPOBKH.
Omneparop X y tmp
x= Range ("Al") 2 — —
y = Range("B1l") 2 3 —
tmp = x 2 3 2
X=y 3 3 2
y = tmp 3 2 2
Cells(1l, 1) = x 3 2 2
Cells(1l, 2) =y 3 2 2

OOparute BHUMaHKE, YTO MOCJIEIHNUE JABA ONepaTopa Teja MPpOoIeaypbl He MEHSIOT
3HAYCHUS TIEPEMEHHBIX X U Y, a TIEPeIaloT X 3HAYCHUS B SUYCHKH pabouero JuCTa.

1.2.14. Y6enutecs, uto stueiiku Al u Bl pabouero nucra Jluctl momeHsm cBou
3HAYCHHUS.

1.3. Beigenum anroputm oOMeHa 3HAYCHHUH ABYX SU€EK B OTIACIBHYIO IPOLECTYPY
Y HAYYHUMCS BBI3bIBATh MPOLIEAYPY C TapAMETPAMH.

1.3.1. IIpouenypbl TOCTYNHbIE U3 JIIOOBIX OOBEKTOB MPOEKTAa XPAHATCS B CTaH-
TapTHBIX MoAyisix. Bemmonnure komanay Insert/Module. OTkpoeTcsi OKHO cTaHaapT-
HOTO MOJTYJISI.

1.3.2. Bemonnute xomanay Insert/Procedure. HazoBute HOByIO0 mpouenypy
ZamenaXY. B cTpoke 3aroyioBka 3amuiinuTe napaMmeTpbl, KOTOPbIE SIBISIOTCS OJHOBpE-
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MCHHO M BXO/JAIIMMH, U1 BBIXOIAIIHUMH. I[J'ISI HallIeu 3aa4M 3TO Ha3BAHUA AYCCK OIICpa-
TUBHOU MaMATH, COACPIKAHUC KOTOPBIX HAAO0 IOMCHATH MCCTAaMMU. B Teno Mpoucaypul
BBCIUTC HpOFpaMMHBIﬁ KOOI B COOTBCTCTBUU C ITPUBCIACHHBIM HHIKC.

Public Sub ZamenaXY (x As Variant, y As Variant)
Dim tmp As Variant
x= Range ("Al")
y = Range("B1l")

tmp = x

X=y

y = tmp
End Sub

1.3.3. Ha pa6ouem nucte Jluct2 co3naiite knonky CommandButtonl. HazoBute
ee 3amena. CBsDKHUTE C HEM CIEIYIONIYI0 COOBITUHHYIO TPOLEypy (BBITTOJHUTE JIBOMA-
HOI1 memyok Ha kHonke CommandButtonl u BoiauTe B OKHO peakTopa Koja).

Private Sub CommandButtonl Click()
a = Range ("Al")
b = Range ("B1l")
ZamenaXY a, b
Cells(1l, 1) = a
Cells(l, 2) = Db
End Sub

Pa36epem, kak paboTaet naHHas mpoleaypa.

Dim a As Variant, |B namsatu koMmmbloTepa pe3epBHpPYETCS JBE SUCHKH

b As Variant OIIEpaTUBHOM NAMATU Ui XPAHCHUS 3HAYCHUH Iepe-
MEHHBIX, UIMEIOIIMX TUTI Variant.
a = Range ("Al") [TepemenHoM a mepemaercs comepkumoe suekn Al
pabouero nucta JInct2
b = Range ("B1") ITepemenHoil b mepenmaercsi coaepkumoe siueiiku Bl
pabouero smcta JInct2.
ZamenaXY a, b BriseiBaetes npouenypa ZamenaXY. PopMalbHBIM

rapamMeTpaMm X U y NMPUCBANBAETCS 3HAYCHUE TIEPEMEH-
HBIX a ¥ b ¥ ylipaBJICHUE TIEPEIaeTCs NMPOLEaype.

Cells(l, 1) = a Suetike Al pabodero nmcra mepemaeTcs 3HAYCHHUE
AYEUKU @ OTIEPATUBHOUN MAMSITH.

Cells(l, 2) = Db Suetike Bl pabodero mucra mepenaeTcs 3HAYCHHUE
sTYeKu b.

1.3.4. IIpoBepnTe, Kak paboTaeT co3aaHHasi KHOTKA.
2. BpInoaHuTE CaMOCTOSATENBHO 33JJaHUE MPUBEICHHOE HUXKE.

o [lo anroputMmy, NpUBEACHHOMY HUXKE, CO3/IaiiTe MPOLIEYPY.
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o Onpenenure, Kakyr 3aady MOXXHO PELIUTh, peanu3ysl MPEACTaBICHHBIN alro-
PUTM, KaKH€E IIEPEMEHHBIC SIBIIFOTCS BXOAALIMMU, KAKUE — BBIXOIAILLIMMU, KaKON
THUII TOJDKHBI UIMETh TIEPEMEHHBIC, YTOOBI N30€KaTh OMMOOK BO BpEMsI BHITIOJIHE-
HUS TPOLIEAYPHI.

J 3anummTe TabInIly TPACCUPOBKH.
J Co3zpaiiTe KHOIIKY Ha pabO4yeM JIMCTE, BBI3BIBAIOLIYIO CO3JaHHYIO IPOLIENYDPY.
Anzopumm.

l mar.a=a->b
2 mar. b =Db+a

3mar.a=b-a
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JlaGoparopHasi padora NeS

Tema: OcHoBa pa3padoTKH aJrOPUTMOB M peaiu3alnus aJropuTMOB B cpeje Mpo-
rpammupoBanusi VBA. Ilpozpammupoeanue anzopummos pazeemensaiouieii CmpykK-

mypbul

Ha mpakTtuke penko yzmaercs MpeacTaBUTh CXEMY aITOPUTMA PELICHUS 3a1a4d B
BU/JIC JIMHEWHOUN CTPYKTYphl. YacTO B 3aBUCUMOCTH OT KaKUX-THOO 3HAYECHUI TPOMEXY-
TOYHBIX PE3YyJbTATOB HEOOXOAMMO OPraHM30BaTh BBIYMCIIEHUE JUOO MO OAHUM, JIHOO
1o pyruMm ¢opmyiiaM, T.€. B 3aBUCUMOCTH OT BBIIIOJHEHHUSI HEKOTOPOTO JIOTUYECKOTO
YCJIOBUS BBIYMCIIUTEIIBHBIN IIPOLIECC AOJDKEH UATHU 110 OJHOW WU 110 APYIOM BETBHU.

Pﬂ3B€TBJIHIOIIIHﬁCH AJITOPUTM - aJITOPUTM, coz[epmaumﬁ XOTS OBl OJHO YCJIOBHC,
B PC3YJIbTATC KOTOPOI'O oOecrneunBaeTcs nepexoa Ha OANH U3 ABYX BO3MOJKHBIX IIAroB,
HaA3bIBACTCA PA3BCTBIIAIOIIUMCA aJITOPUTMOM.

B o6miem citydae KOJIMYECTBO BETBEN B TAKOM aJITOPUTME Pa3BETBISIONIEH CTPYK-
TYpbI HE 0053aTENBHO PABHO JIBYM.

Biok-cxeMbl 0a30BbIX CTPYKTYP Pa3BeTBISIIOIIMXCS AJITOPUTMOB
Pa3sBHJIKA MOJIHAS Pa3zBuika HenoJiHas

(P- ycnosue S1, S2, S- neiictue) (P- ycnoBue S1, S2, S- neiictBue)

Ha Her Ja Her

51 )

Kaxnas ynpapnstoiiasi CTpykTypa BETBJICHUS MUMEET OJIMH BXOJ M OJIMH BBIXOJ.
BetBnenust conepkar OJ0K yciaoBUs P, B KOTOPOM 3amMCBIBAIOT JIOTHYECKOE BBIpaXKe-
HHe. B 3aBUCHMOCTH OT 3HAYECHHUI JIOTHYECKOT'O BBIPAKCHUS BBITOJIHACTCS JTMOO JICH-
ctBue S1 (uctuHa), 160 S2 (J0Kb). AHAJIOTHYHO MPOUCXOJUT U B YMPABISIONICH
CTPYKTYp€ HEMOJIHOTO BETBICHUSI TOJBKO B 3TOM Cydae, €cliv yclioBUe P HCTUHHO, TO
BBITIOJTHSAETCS IUCTBUE S, B IPOTUBHOM CIIy4a€ HUKAKUX JICUCTBUIN HE BBIIIOJTHSIETCS.

JUtst mporpaMMUpOBaHUs aJrOPUTMOB Pa3BETBISIIOLIEH CTPYKTYPbI UCIOIb3YETCS
orneparop BETBJIECHMS (CM. ITyHKT 16).

1. Hanncars mporpaMmy Jisl peLIeHUs CIEYOUIEN 3aJa4u: BBIYUCIUTD 3HAUEHNE

HKIIUU Z :x3/y, rae y=sinnx+0,5.
y
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1.1. PazpaboTka aqiroputMa perieHus 3aJaum.

Kazanoch Obl, penieHue 3TOM 3aJaud MOXKHO OMNKCATh AJITOPUTMOM JIMHEWHOMN
CTpYKTypbl. OJHaKO [Ji1 YAOBJIETBOPEHUS CBOMCTB MAacCOBOCTH M PE3YJIbTATUBHOCTH
aIropuT™Ma HEOOXOAUMO, YTOOBI MPU JTHOOBIX UCXOJHBIX JAHHBIX ObLI MOITYYEH PE3yJiib-
TaT WK COOOIIEHHE O TOM, YTO 3ajJladya HE MOXKET OBITh PeIlleHa IPU 3aJIaHHbIX UCXO]I-
HBIX JaHHBIX. JleficTBuTeIbHO, ecniu y = (), 3a7ma4a HE MOXKET OBITh pellieHa, TaK Kak Jie-

nenue Ha 0 HeBO3MOXHO. [loaTOMy B anroputMe HEOOXOIUMO MPEAYCMOTPETh 3TOT
cly4yail U BbIIaTh B KauecTBe pe3ysibrara uHpopmaimio o Tom, uto y=0. T.o., pac-

CMAaTpUBAEMBbIM BBIYMCIMTENBHBIN MPOLECC JOJDKEH MMETh JIBE BETBHU: B OJHOM, €CIIH
y # 0, He0OXOAMMO BBIYHMCIUTH U OTIEYaTaTh 3HAYEHHE MEPEMEHHON Z, a B APYrol —

BBIBECTHU Ha NeYaTh HHGOPMAIIHIO O TOM, uTo y =0.
DTOT BBIYUCIUTEIBHBIN MTPOIIECC MOMKHO OMKUCATh YCIIOBHBIM BBIPAKCHUEM:

BBIYUCIIUTh 7 = X /y, ecmn y #0;
BeiBecTH y=0, ecim y=0.

Janee kaxa0My H1ary cl0BECHO-()OPMaJIbHOTO OIMCAHMSI aJrOpPUTMa IIOCTaBUM B
COOTBETCTBHE oneparopel VBA.

CrnoBecHo-hopmManibHOE Peanuzarus anropurma Ha VBA
OTHCaHNE AITOPUTMA

1. BBox nepemennoii X | ¥ = InputBox("Beemure x"

2. BBox nepemenHoii y | Y = InputBox("Beemure y")

3.ECHH y¢O,T0 BBI- If Y <> 0 Then z = x* 3 / Y: MSgBox "z=" & z

YUCIIUTh 7 = x3 /'y ¥ BbI-
BECTH 3HAYCHHUE 7

4. Ecim y=0, 710 BoIBe- | If ¥ = 0 Then MsgBox "y=" & y
ctu y=0

OOparvTe BHUMaHKUE HAa TPETUH 11ar. B oneparope BETBICHUS, €CITH YCIOBHE HC-
THHHO, TO BBITIOJTHSAETCS JIBa ONIEPATOPOB, pa3/IeJICHHBIX qBOeTOunEeM. Kpome TOro Mbl
WCIIOJIb30BaJIM HEMOJIHBIE YCIIOBHBIE ONEpaTophl (OTCYTCTBYET 010K else), eciu yciaoBue
OyZeT JIOKHBIM, TO YIIpaBJICHUE TIEPEeIaeTCA Ha CIASAYIONINIA 32 YCIOBHBIM OIEpaTopy.

[Tockomnbky ycnoBust y #0 u y =0 SBIAIOTCA B3aUMOUCKIIOYAIOIIUMU, TO JIBa
ornepaTopa BETBJICHHUS MOKHO OObEIMHUTh B OJUH OTIEPATOP BETBIICHUS.

Peanmaunﬂ aJIropuT™Ma € IMOMOIIBIO IMOJIHOTO OII€paTOpa BETBJICHUA ITPUBCACHA
HHMXKC.

CrnoBecHO-hopMalibHOE Peanuzanus anropurma Ha VBA
ONHUCaHUE AIrOpUTMa

1. BBox nepemennoii X | ¥ = InputBox("Beemure x"

InputBox ("Beegure y")

2. BBoxp nepeMeHHON Yy | Y
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3. Eciu y#0, TO BbI- If y <> 0 Then
3 z=x"3/y
YUCJIUTh Z =X~ /Yy U BbI- MsgBox "z=" & z

BECTH 3HAYCHHUC T Else

MsgBox "y=" & y
4. Eciu y =0, TO BBIBE- | png Tf

ctu y=0

1.2. Peasm3anus pemenns 3agaun Ha OBM.
1.2.1. 3anycture Excel.
1.2.2. 1nst otkpeiTus penakropa VBA Haxxmute kiapumu <Alt+F11>.
1.2.3. Bemonaute komanay Insert/Module.

1.2.4. Jlna co3gaHusi HOBOM mpolneAypsl BeinoaHuTe komanay Insert/Procedure.
B nosiBuBImemMcs: 11anoroBoM OKHE BBEAUTE Ha3BaHUE npoueaypsl Progl.

1.2.5. B Teno Mpoucaypsl BBCIUTC HpOFpaMMHBIﬁ KOO B COOTBCTCTBHH C IIPUBC-
JCHHBIM HHWXKC.

Public Sub Progl ()
Dim x As Single, y As Single, z As Single
x = InputBox ("Beegure x")
y = InputBox ("Beegure y")
If y <> 0 Then
z=x"3/y
MsgBox "z=" & z
Else
MsgBox "y=" & y
End If
End Sub

1.2.5. Jlmg mnpoBepkH CHUHTaKCHCAa NPOLEAYpPbl BBINTOJHUTE KoMmMaHAy De-
bug/Complete VBAProject.

1.2.6. ITocmoTpuM, Kak pabOTaeT yCIOBHBIN ornepaTop. JJis 3TOro BOCHoIb3yeM-
Csl CO3JJaHUEM TOUYKH MPEPbIBAHUS.

JIIMHAa HEKOTOPBIX MPOLEAYP MOXKET JOCTUTaTh COTEH CTPOK. UTOOBI 100paThes K Mpo-
0JIEMHOMY Y4acTKy KOJa, COBCEM He 00s3aTeJIbHO MOIIArOBO BBIMNOIHATH BCE MpeEIIe-
CTBYIOILLIME €MY CTPOKHU. JIOCTaTOUHO CO37aTh TOUKY IPEPBHIBAHUS, U BBIIIOJIHEHUE MaK-
poca OyJeT OCTaHOBJICHO Ha €€ TPaHHULIE.

YrtoObl co31aTh TOUKY MPEPHIBaHUs, IIETKHUTE HA MOJIOCE ClieBa OT CTPOKU KOAa,
nepesl BHIMOJIHEHHEM KOTOpPOW HEoOXOauMO cienaTh ocTaHOBKYy. CTpoka kona Oyaer
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BbIJICTICHA KPACHO-KOPUYHEBBIM IIBETOM, a CJIEBAa OT HEe TOSIBUTCS TaKOTO K€ I[BETa
Mapkep (cM. puc. 33).

1.2.7. 3amycture npouenypy, HaxxaB kiaBuiry F5.

[TocrmenoBaTenbHO MOSIBATCS TUAJIOTOBBIC OKHA JIJIsl BBOJIA 3HAYCHHM MTEPEMEHHBIX
x u y (HanpuMmep, X=3, y=5). BrimosHeHne mpoueaypsl OCTAaHOBUTCS Ha TPAHUIIE TOYKU
MIPEPBIBaHUS, a COOTBETCTBYIOIIAsI CTPOKA KO/ia Oy/IeT BhIIEIICHA KEIITHIM IIBETOM (CM.
puc.33).

Publice Zubh Progll)
Dim x Az 3ingle, v Az 3ingle, = Az 3ingle
¥ = InputBox ("EEEIMTE SHaWUeHHS MIEepeMeHHOH X™)
v = InputBox ("EpeIMTe SHauUeHME nEpEMEHHDﬁ ¥
¢ HEEEXEXET
E=x "3/ v
M=gBox "z=" & =
Else
M=gBox "v=" & v
End If
End 3ub

Pucynok 33. KpacHO-KOpHYHEBBIN MapKep ClIEBa OT CTPOKHU KOJA CBUAETENBCTBYET O
HaJIMYUU TOYKU ITPEPHIBAHUS.

Fublic 3ub Progll)
Dim x A=z 3ingle, v A= 3ingle, = A=z 3ingle
¥ = InputBox ("EEEINTE SHAUEeHHE IEPEMeHHON X'™)
= InputBox ("EBEOIMTE SHAUEHME IEPEMeHHON V')

v
[ =3 IIIIIf i+ Then
y<>0=Tne] 3 / v

M=gBox "z=" £ =
El=e
M=gBaox "v=" &£ v
End If
End 3Suhb

Pucynok 34. BeruncieHue 3Ha4eHHsI C IOMOIIBIO YKA3aTelsl MbIIIH

1.2.8. Y3HaeM 3Ha4Y€HUE JIOTUYECKOTO BBIPAKECHHSI B YCIOBHOM OMEpaTope MpH
YK€ 3aJJTaHHOM 3HA4Y€HUU Y. {7151 5TOr0 BBIACIUTE JIOTUYECKOE BBIPAKEHUE U 3aJCPKUTE
B TaKOM IOJIOKEHUU yKa3aTeslb MbIMHK (M. puc.34). 3HaueHHEe JIOTMYECKOTO BhIpaKe-
Hus paBHO True, ciienoBaTenbHO, yIpaBlieHUe OyIET nepeaaHo 00Ky ONepaTopoB
z=x"3/vy
MsgBox "z=" & z
Jlns1 3aBepieHus: paboThl IPOTpaMMBbI MOCIE0BaTEILHO Haxxumaiite FS8.

1.2.9. BHOBB 3amycTUTE NporpaMmy 1 BBeAUTE 3HaueHue y paBHoe 0. Mcnons3ys
TOUKY IPEPBIBAHUS, IPOCIEIUTE 3a padOTOI YCIOBHOrO onepaTopa. Y 0epure TOUKy
MpepbIBaHuUs, IIETKHYB HA MAPKEPE TOUKU MPEPHIBAHMUSL.

2. IlpoBeppTe Kak paboTaeT mporpaMma mpejicTaBieHHas B npumepe 16.1. OOpature
BHUMAaHHUE, YTO YIPAaBJIEHUE B YCIOBHOM OINEPATOPE 3aBUCUT OT TOro, Kakas OyaeT
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HaXkaTa KHOIIKAa MIPH BbIBOJIE OKHA cooOuieHui. Mcrnonb3yiiTe TOUKy mpepbhIBaHUS IS
IPOCMOTpa pabOTHI YCIOBHOTO OIEpaTopa.

||| 3. Bemmonnure camocTosTensHo 3ananue No3 KOHTPOIBHOM PAGOTEL.
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JlaGopaTopHas pa6ora Ne 6

Tema: OcHoBa pa3padoTKu aJrOPUTMOB M peaIn3alus aJIropuTMOB B cpeje Mpo-
rpammupoBanusi VBA. Ilpozpammuposanue anzopummos pazeemenaiouieii. CmpykK-
mypot. Coz0anue hynkyuu nonvzoeames.

3agaya: Co3nate (yHKLUIO MOJIB30BATENS Ui ONPEIEICHUS CTOMMOCTH 3aKa3a KJIMEH-
Ta pupMbl «Mapcey, Topryromiei neyaTHol IpOAYKIHMEH, ¢ yueToM ckuaku. Eciu mpo-
naercst ot 100 mo 200 3K3eMIUIIPOB KHUTH, TO CKUJKA OT €€ OTIYCKHOM LIEHBI COCTaB-
asiet 7%, ecnu nponaercs ot 201 mo 300 sx3emIuisipoB, To ckuaka cocrasisieT 10%, a
eciu cBeiie 300 sk3zemmusipoB —15 %. Kpome Toro, st MOCTOSHHBIX KIMEHTOB
IIPEAYCMOTPEHA TOMIOIHUTENbHAS CKAIKa 5%.

1. dDopmanusanms 3agaumn. OnpenenuM NCXOAHBIE U BBIXOIHBIE JaHHBIE.

Ucxonubie gannsie: LlenaOanoiiKuuru (ZN) —iiena onnoit kauru, Konuuectso (K) —
KoaudecTBo, SK — mpu3HaK MOCTOSHHOIO KJIMEHTa (eCiau HeT CKuAKW 3HadeHue 0, B
MPOTUBHOM city4dae 1).

[IpomesxxyTounbie gannbie: STB — cToMMOCTh MapTHM KHUT 0€3 y4eTa CKUIKH.
Brixogueie nannbie: Ctoumocth(ST) — CTOMMOCTS NAPTUU KHUT C YYETOM CKHUJIKHU.

2. Pa3zpabGorka aaropurma. M300pa3zum airoput™m pemieHus 3a7addl ¢ MOMOIIbIO
OJIOK-CXEMBI Tpe/ICTaBlIeHHON Ha pucyHke 35. Kak BUIHO U3 OJOK-CXEMBI YIIPaBIIsSIO-
I[Ue CTPYKTYpPhl BETBICHUS BIIOXKEHBI APYyT B Apyra. s peanuzanuu Takux ajJropuT-
MOB MOKHO MTPUMEHHUTH MHOTOCTPOYHBIN YCIIOBHBIN ONIEpaTOp WK ONepaTop BhIOOpA.

3. Peammzanmus anropurma Ha IBM. Co3nanuM nosib30BaTeNbCKy0 (QYHKIIMIO.
3.1 OTKpBITh HOBYIO PaOOYYIO KHUTY.
3.2 Boiitu B penakrop VBA (Alt+F11).
3.3 B penaktope VBA BrinonHuth komaHy Insert/Module.

3.4 Bwmonuuts koMaHay Insert/Procedure. B mosBuBIiemMcst 11aoroBoM OKHE
yKazaTh Ha3zBaHue nporeaypbl CTOMMOCTh 1 BhIOepUTE BUJI TIpotieypbl Function.

Panee Mb1 Bce mporpammbl odopMITSIIH B BUAE mporeayp. [lpu co3manuu moian30Ba-
TeIhCKON (DYHKIIMHM TOJIpOrpaMMa 3alKChIBACTCS B BUJE MPOLETYpPhI-QYHKIINH, T.K.
(GyHKIIUSI UMEET TOJIBKO OJIMH BBIXOIHOM MapaMeTp, UMsi KOTOPOTO COBIAJAET C HMEHEM
npoueypbi-QyHKIIUHA, 9TO U TpeOyeTcs Il MocTaBieHHOM 3anayun. [lo okoHuanuu pa-
OO0THI TOJAMPOTPaMMBbI TIOJIL30BATENb JIOJDKEH MOTYyYUTh OJHO 3HAYEHUE — CTOMMOCTH
NMOKyNKH. B ckoOkax mporeaypbl-QyHKIIMA YKa3bIBAIOTCS BXOJIHBIC TICPEMEHHBIC U UX
THII, €CJU THUIl TIEPEMEHHBIX OMYIIEH, TO TEPEMEHHBIC MMEIO THI IO YMOJTYAHHIO
Variant.
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STB=ZN*K

STB=ZN*K*0.93

STB=ZN*K*0.85 STB=ZN*K*0.9

Ha“%;>>ﬂa

ST=STB*0.95 ST=STB

Pucynok 35. briok-cxema pemienust 3a/1auu ¢
MTOMOIIIBIO YCIIOBHOT'O OIlepaTopa

3.5 Ilomecture ciienyrOMNi KOA NIPOrpaMmMbl B MOAYJIb.

Public Function CrommocTs (leHaOmuonKmmry, KommuecTBo, Ckmoka)

If KoaumuecTBo < 100 Then

STB = LerHaOgHomKHurm * KoamuecTBO
ElseIf KommuecTBOo <= 200 Then

STB = lenaOpgHomKHurm * KoamuecTBo * 0.93
ElseIf KommuecTBo <= 300 Then

STB = lenaOpHomKHurm * KomamuecTBOo * 0.9
Else

STB = LenaOpgHomKHurm * KomamuecTBo * 0.85
End If
If Ckugxka = 0 Then

CrouMmocTr = STB
Else



CroummMocTe = STB * (0.95
End If
End Function

4. Bommonauts komanay Debug/Compile VBA Project.
5. Bepnytbcs B pabounii nmuct Excel.
Hactpouts 351eKTpOHHYIO Ta0IUIly KaK MOKa3aHO Ha pUCYHKE 36.

Hcnonp3oBath miist BeI30Ba GyHKimn Croumocth Mactep ynkiuii. [Ipumenenue pyc-
CKOSI3BIYHBIX MMEH [I€JIAET TEKCT HAMMCAHHOW MPOrpaMMbl SICHBIM W IPO3PAYHBIM.
HasBanus Bcex nmapametrpoB PpyHkiru CTOMMOCTh B OKHE MacTepa (GyHKIIUI BEIBOISATCS
TaKke Ha pycCKOM. SICHas CTpyKTypa JUAJIOrOBOTO OKHA MO3BOJIAECT MPUMEHSATh (DYHK-
nuto CTOMMOCTB JTHI000MY OJIB30BATEIIO.

o2 - fe =CToMMmocTe(AZ; B2 C2)
A | E | ¢ | B | E |
LleHa ogHOA kHrn  Konuyecteo  Ceuaka  CTOMMOCTE
102 120 1| 10314 Elfl_l

Pucynox 36. Pe3ynpTaT paboThl IporpaMMbl Ha paboyeM JIUCTE

6. W3yuurte omeparop BbiOOpa (MyHKT 16) U co3naiiTe mporpaMmy JJis peain3aliiu B
cpeae VBA mpouenypsl npeactaBieHHONW B npumepe 16.1. BrimonHuTe peanu3anuio
QITOpUTMa PEIICHUsI MOCTAaBJICHHOW B Hadasie 3TOM J1abopaTOpHOW pabOThI 3a7adyul C
MOMOIIIBIO OTlepaTopa BeIOOpa.

7.  Bpimonnute 3aganue Ne4 KOHTPOJIbLHON paOOTHI.
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JlaGoparopnasi padora Ne7

Tema: OcHoBa pa3pa0oTKH AJTrOPUTMOB M peajiM3alus aJrOPUTMOB B cpeje Mpo-
rpammupoBanusi VBA. Ilpozpammuposanue ancopummoe yuxiuueckoi cmpykmy-
pot. Lluknwsl ¢ napamempom

MukanyecKuM aJropuTMOM HA3BIBAETCA AJITOPHUTM, IMPEAYCMATPUBAIOIIMNA MHOIO-
KpaTHOE MTOBTOPEHUE OJHOM U TOU K€ TPYIIIbI JICHCTBUM HAJl HOBBIMU JAHHBIMU.

OTa rpyImna AeiCTBUIM Ha3bIBACTCSA MeIoM YUKId, a €€ OJJHOKPATHOE TTOBTOPEHUE HA3bI-
BaeTcsa umepayueu. llepeMeHHasi, B KOTOPOl XpaHUTCSI KOJIMYECTBO BBITIOJIHEHHBIX UTE-
panui, Ha3bIBACTCS CYEMYUKOM.

I{uk1 HA3BIBACTCS apupmemuveckum Uil YuKiom ¢ napamempom, eciid Yuciao MOBTO-
PEHUM IUKJIA W3BECTHO 3apaHee MM MOXKET OBITh BhIUMCIICHO. [lepemenHyro, U3MeHs -
FOIIYIOCA B IIMKJIE, HA3BIBAIOT MApaMETPOM IUKJIA. BIOK-CxeMa IHKIIAa ¢ mapaMmeTpoM

npejcTaBieHa Ha puc. 37.
BXO/

Hauanruoe
3HAYEHUE
1apamMeTpa

HC BBIIIOJIHACTCS

BBLIXOJ]

BBITIONTHACTCS
napameTp=
mapamMeTp-iar

TEJIO IUKJIIA
L

Pucynok 37. biok-cxema 6a30Boi cTpykTypsl LUk ¢ mapameTpom

3agaua 1.

Jlano uncimo A — niena 1 kr. koHder. BeiBectu croumocts 0,1, 0,2, ..., 1 Kr. KOHET.
1.1. Paspaborka aaropurma.

Cnoco0 1

[TycTh mepemMerHast X — BeC KOH(ET B KT., IEPEMEHHAs] ¢ — CTOMMOCTH KOH(ET.

Torna,
i x=0.1 — c=A4*x
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g x=0.2 — c=A*x

U T.J.

MOKHO 3aMETHUTh, UTO KaXKJI0€ HOBOE 3HAYEHHE MEPEMEHHOM X MOJydaeTCsl U3 Mpe/bl-
nyiiero qo6asineHueM yucia 0.1.

3anuiieM B siYeiKy x HoJib. Torna 10 pa3 Hy>KHO BBITIOJIHUTH CIEAYIOIINE ACHCTBUS
x=x+0.1

c=A%*x

Buvisecmu x u ¢

biok-cxema anroput™a pelieHusl JaHHOW 3ajadu mpeacTtaBiieHa Ha puc.38. Ilepemen-
Has I SIBJISICTCS MapaMETPOM IUKJIA.

v
(i) (5]
[ f—

Pucynok 38. biok-cxema pemienus 3a/1auu ¢ MUKJINYECKUM OIEPaTOPOM

AJTOPUTMBI LIMKIIMYECKOW CTPYKTYPHI C MapamMeTpoM peanu3yroTcsa B cpene VBA ¢
noMoIsko oneparopa nukia For ... Next (cm myHKT18).

IIporpammuas peanuzanus. Cnoco0 1
[Ipouienypa, peanu3yrorias pemieHrne JaHHOU 3a1a4u MPEACTaBICHA HITDKE.

Public Sub PrForl ()
Dim a As Single, i As Integer, x As Single, c As

Single
Cells(l, 1) = "Bec": Cells(l, 2) = "CrommocThn"
a = InputBox ("Beegure meHy Kr. koHbper")
x=0

For i =1 To 10
x=x+ 0.1
c =a * x
Cells(i + 1, 1) = x: Cells(i + 1, 2) = c
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Next
End Sub

Pazbepem kak Oyner paboTaTh JaHHAs MPOLEAYpa OCTPOUHO.

Cells(l, 1) = " Bec ":
Cells(1l, 2) = " CrommMOoCTH "

Ha axktuBHOM pabouem mucre B sueiky Al
BBOHUTCS TeKCT «Becy, B Bl — «CToOMMOCTB»

a = InputBox ("BeeguTe ULeHY
koHbeT ")

KI.

3HaueHUe SYEHKU a 337aeTcs C IOMOIIbIO Jua-
JIOTOBOT'0 OKHA, Hanpumep, a=40

x =0 Suelika X noayyaer 3HaueHue pasHoe 0

For i = 1 To 10 Hauano nuxmna nepeMeHHas 1 ojy4aeT 3Hade-
HUe paBHOe 1, ecnu 1 He Oonbmre 10, TO BHI-
MoJIHAETCS Teno nukia. 1<10, ciemoBaTelnbHO,
BBINOJIHSIETCS TEJIO0 UK

x=x+0.1 [lepemenHnas x noayyaet 3HaueHue 0.1

c=a*x [lepemennas ¢ nonydaet 3HaueHue 4

Cells(i + 1, 1) = x: B s4eliky, pacnoyIoKEHHYI0 Ha BTOPOM CTPOKE

Cells(i + 1, 2) = c nepBoro croibua (A2) 3aHOCHTCS 3HAYCHHE
IIEPEMEHHOM X, B SYEMKY BTOPOU CTPOKH BTO-
pOro croJioIa — 3Ha4eHue epeMeHHOH ¢

Next [Tapamerp 1ukia 1 yBeJIWYMBAECTCS HA ILIAr. B

HallleM cliydae Ha 1, MOCKOJIbKY B Hayale IUK-
Jla 3HAYEHHE I1ara He ykazano (1=2). Ympasie-
HUE MepeaaeTcs B Havyajo UK.

For i =1 To 10

Ecmu 1 He Oonpme 10, TO BBINOJHSAETCS TENO
mukna. 2<10, cnemoBaTeNbHO, BBITTOJIHAETCS
TENO0 LMKIIA.

W t1.1. Bynet BeIMmoIHEHO Beero aecsaTh nutepanuid. Kak Tompko nepeMenHas | monydur 3HaueHue pas-
Hoe 11 ynpaBnenue OyneT nepeaaHo onepaTopy, CTOSAIIEMY IOCTE oneparopa nukia. B Hamewm ciyyae

Ha KOHEII MTPOLIeTYPBHI.

Cnoco0 2

CocTaBuMm TabiMIly 3aBUCUMOCTH X OT 1.

i 1 2 3 4 5
X 0.1 0.2 0.3 0.4 0.5

HerpyaHo 3amMeTuth, 4TO X BBIpaykaeTcs uepe3 i mo cienyromein Gopmyne: x=0.1*i.
Kpome nzmenenust popmMyIibl BBIYUCICHHS 3HAYEHUHN MTEPEMEHHOM X, B HOBOM MPOLEY-

pe oboiiemcst 6e3 epeMeHHO c.

IIporpammuas peanusanusi. Crnoco0 2

Public Sub PrFor2 ()
Dim a As Single,

Cells(l, 1) = "Bec":

a = InputBox ("BBegure LeHYy KI.
For I =1 To 10
x=1I=*20.1

I As Integer, x As Single
Cells (1, 2) =

"CromMoCTE"
KoHbeT Fa")
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Cells(I + 1, 1) = x: Cells(I + 1, 2) = a * x
Next
End Sub
1.2. Co3naliTe B OKHE peIaKkTUpPOBaHMS Koja oObekTa JIuctl HOBOHM paboueit
kHuru npouenypsl PrForl, PrFor2.

1.3. Co3paiite TOYKH NMpepbIBaHUS B Ha4aJle onepaTopa uukia. [{ns mydmero no-
HUMaHUs paboThl OMepaTropa MMKJIA BBIMOJIHUTE HMTEPAIMH MOIIAroBO C TOMOIIBIO
Ha)kaTus KHOMKYU F8.

1.4. UcnpasbTe mporpamMmmusblii kof npoueayp PrForl, PrFor2, Tak uroOs! Ha pa-
OO0YMi IMCT BHIBOAWIIACH U LIEHA TOBApa, U €r0 HAMMEHOBAHUE.

3anaua 2.
B saeiiku padouero nucta BeiBecT N nepBbix uncen Gudonavyu.
2.1. Pa3zpaborka anropurma

Uucna duboHaydm ONpeAesoTcs €.0.: IEPBOE U BTOPOE YUCJIO PaBHHI 1, a Kax-
JI0€ CJIEAYIOIIEeEe PaBHO CYMME JIBYX IpeAbIAyINX. B pe3ynbraTe mosydaercs: mocieno-
BaTenbHOCTH 1, 1, 2,3, 5,8, 13, 21, 34, ..., 3a1aBaemas CJIeIyIOIMM COOTHOIIICHUEM:

x =L x =1
xi+2 - .xi +.xi+1, i :1,2,3,...
Takoe cOOTHOIICHNE HA3BIBACTCS PEKYPPEHTHBIM, a MOCIICI0BATEILHOCTh PEKYP-

pPEHTHOHN (€ciM JaHO HayalbHOE YHCIIO TOCIEIOBATENILHOCTH, a KaXI0€ CIEAyIolee
YHUCJIO TOCJIEN0BAaTEIBHOCTH BbIpaxaerca no ¢opmyne x,, = f(x,), i=L2,..., e

f(x) — HekoTopas (QyHKIIHS, TO Takas MOCIEI0BATEIHLHOCTh HA3BIBACTCS PeKyppeHm-
Hoti, a cama PopMyJia — peKypPEeHmMHbIM COOMHOUEHUEM).

Cnoco0 1

byneM XxpaHuTh Mocne0BaTeIbHOCTh B OJTHOMEPHOM MAacCCHUBE a U €0 JIEMEHTHI
nepenaaBaTh ssUeiikaM pabodero JmcTa.

HOH?ITHO, qTO AJIMHA MacCCHUBa 6yneT 3aBUCCTh OT 4HCJIa 1N, KOTOPOC I10Jb30Ba-
TCJIb 6yz[eT 3adaBaTh C IIOMOIIIBIO OKHA BBOJAA.

Pazbepem penieHue 3a1auu 1o maram.
| war. a(l)=1

2 war. a(2)=1

3 mar. a(3)=a(l)+a2)=1+1=2

4 miar. a(4)=a(2)+a(3)=1+2=3
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i mar. a(i)=a(i-2)+a(i-1)

n mar. a(n)=a(n-2)+a(n-1)

Opna u Ta ke ¢popMyIia MOBTOPSIETCS OT TPEThero, 10 N-ro mara. CienoBaresb-
HO, JUISI BBIYUCIICHMS nocienoBarenbHocTH dPuboHauun Bocmoiib3yeMcsl nukioM. [la-
paMeTp UMKIIa [ U3MEHSETCS OT 3 JI0 N ¢ IaroM paBHbIM 1.

a(l) =1: a(2) =1

For i = 3 Ton

a(i) = a(i - 2) + a(i - 1)
Next

JUist Tydiero moHMMaHuUs ajaropuTMa COCTaBUM TaOJIUILy TPACCUPOBKHU.

[Iycts n=5.
Omneparop 1 a(l) |a2) [a3) [a(4) |a(5)
a(l) =1 — 1 — - — -
a(2) =1 — 1 1 - — -
For i = 3 To 5 .13 1 1 - - -
a(i) =a(i-2) +a@@ -1)| 543 [1 |1 [2 |- |-
Next ~ = g4 1 1 D) _ _
For i = 3 To 5 . |4 1 1 2 — —
a(i) =a(i -2) +a@@ -1)| 544 [1 |1 |2 |3 |-
Next & =55 1 1 2 3 —
For i = 3 To 5 .15 1 1 2 3 —
a(i) =a(i -2) +a@@ -1)| 545 [1 [1 |2 [3 |5
Next “ 556 |1 1 EEE

3anuuieM MOJIHOCTBIO MPOUEAYPY JJIsl PEIICHUS TOCTABIICHHOW 3a1a4H.

Public Sub PrFor3()
Dim a() As Integer, n As Integer
n = InputBox("Beeaure TpebyeMoOe KOJMYECTEO I1E€PBHX
umucen dmbonHauum')
ReDim a(n) As Integer
a(l) =1: a(2) =1
Cells(1l, 1) = a(l): Cells(2, 1) = a(2)
For i = 3 Ton
a(i) = a(i - 2) + a(i1 - 1)
Cells(i, 1) = a(i)
Next
End Sub

OOparute BHUMaHUE Ha OOBSBIICHUE MacCHBa a. MaccuB a OOBIBISIETCS KaK JIU-
HaMHUYECKHH.
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Jannas npoueaypa uMmeet Heaoctatok. [lockonbky unciia @uboHay4u BBIBOJST-
Cs B TEPBBIA cTOsIOEl paboydero JMcTa, W MPoIeaypa MOXKET BBI3BIBATHCS HECKOJIBKO
pa3, TO LEJIECOO0pa3HBIM SBISETCS MPEXKAEC YeM 3alONHITh SYEHKH pabdoyero jucra
OUYHCTUTD MEPBBIN CTOIOCI (HOBasi CTPOKA IIPOrPAMMBI BbIJIEICHA IPYTUM HIPUPTOM).

T.o. mporerypa ©MeeT BUI:

Public Sub PrFor3()
Dim a() As Integer, n As Integer
Range(""A:A'"").Clear
n = InputBox ("Beegure TpebyeMoOe KOJIMYECTEO I1E€PBHX
upucen PmumboHauum ")
ReDim a(n) As Integer
a(l) =1: a(2) =1
Cells(l, 1) = a(l): Cells(2, 1) = a(2)
For i = 3 To n
a(i) = a(i - 2) + a(i - 1)
Cells (i, 1) = a(i)
Next
End Sub

Cnoco0 2

3aMeTUM, 4YTO KCHOJb30BAHME MacCHBa JJIsi XpaHEHUsI IOCJIeI0BaTEILHOCTH
duboHaYUU HE SABIAETCS HEOOXOIUMBIM YCIOBUEM JIJIsl PEIIEHHUs MOCTABICHHOMN 3a/1a-
.

Pa3zpaboTtaem anroputm, B KOTOPOM HUCIIOIB3YETCS TPU NEPEMEHHBIE: IEpeMEHHAas
X — JUIsl TEKYIIET0 YMCia U IEpEMEHHBIE a U b — U1 ABYX NPEbIIyIIUuX YUCEIL.

Brayane a=1 u b=1.

Ha nepBowm 1m1are Mbl BBIYMCIHM X=a+b U BbIBeieM 3HaueHUE X. Temnepb HY>KHO H3Me-
HUTH 3HAYEHUA a U b, YTOOBI HA mIare 2 ¢ MOMOIILIO0 TOH ke (PopMyIbl X=a+b BbIUHC-
JUTH CIIeytolee 3HaueHue X. [[is1 3Toro Heo6X0AMMO BBITIOTHUTH MPUCBANBAHUS
a=b : b=x
[ToBTOpSISI OMHMICaHHBIC NEHCTBUS B IIUKIJIC, MBI OyJIeM ITOCIEAOBATEIIBHO HaXOJUTh BCE
yrcina Gudonayym.

a=1:b =1

For i = 3 Ton

x=a+b
Cells (i, 1) = x
a=>o
b =x
Next
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CocraBuM TaOIMILy TPACCUPOBKH JIS CIydas n=S5.

Omnepatop 1 a b X
a=1 — 1 — —
b =1 - 1 1 -
For i = 3 To 5 = |3 1 1 —
x=a+b =03 1 1 2
a =b 53 1 1 2
b = x = (3 1 2 2
Next ~ [ 1 2 2
For i = 3 To 5 = | 4 1 2 2
Xx=a+b % 4 1 2 3
a=>b 54 2 2 3
b =x =14 |2 3 3
Next 5 2 3 3
For i = 3 To 5 = |5 2 3 3
X =a+b % 5 2 3 5
a=>b 515 3 3 5
b = x = |5 3 5 5
Next 16 3 5 5

2.2. PeanusyeM pelieHue 3aaauu B cpene VBA.

B okHO pemaktupoBanus koaa oObekta Jluctl HOBOM paboueil KHUTH BBEIUTE
npouenypsl PrFor3, PrFor4. O6parutre BHUMaHue, 4TO B IUKJIE TOSBHICA OIEPaTOP
Cells(i,1)=x. On npenna3HaveH 115 BbiBoAa yncen GuboHauun Ha pabovmii JIUCT.

Public Sub PrFor4 ()
Dim n As Integer, x As Integer
n = InputBox ("Beegmure umcino umcen émboHauum")
a=1: b =1
Cells(l, 1) = a: Cells(2, 1) =Db
For i = 3 To n

Xx=a+b
Cells(i, 1) = x
a=>b
b =x

Next

End Sub
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2.3. Tlepen BoiBogoM urcenn duboHayuu B MepBbIil cTOOE paboyero JMCTa €ro
HY>KHO OYMCTHUTh. BcTaBpTe HeoOXoaumelil oneparop B npoiueaypy PrFord camoctos-
TEJIBHO.

2.4. Co3paliTe TOUKHM MPEpbIBaHUS B Hayaje oneparopa Hukia. JJis Jyduiero mo-
HUMaHUsl pabOThI olepaTropa ILMKJIA BBIMOJHUTE WUTEPALMH IOMIArOBO C IOMOIIBIO
HaxaTtud KHONKU F&.

3agaua 3.
[TocnenoBaTenbHO ¢ KJIaBHATYPhl BBECTH /1 LIETIBIX YMCEN U HAUTH UX CyMMY.
3.1. Pa3zpaboTka anropurma.

KonuyecTBO BBOIMMBIX yucesd OyleM XpaHUTh B MEPEMEHHON n. BBeneHHble MO
ouepelu C KJaBUaTypsl yucia OyneM XpaHUTh B epeMeHHoM x. [lockonpky uucna Oy-
YT BBOAUTCS 1 pa3 LeJIeco00pa3HO UCIIOJIb30BATh OMEPATOp LUKIA C TAPAMETPOM.

n = InputBox ("BBeaure konmuecTBO umcen'")
For i =1 Ton

X = InputBox ("Beemure umcio')
Next

Bynem BBIBOAUTHL BBEACHHBIC YKCIIA B TUYCHKH paboOYero JucTa.

n = InputBox ("BeeauTe kKoIMYECTBO umcen ")
For i =1 Ton
x = InputBox ("Beegure umcio ")
Cells(i, 1) = x
Next

Kaxnoe BBeIeHHOE YUCIIO HY>KHO MPUCOBOKYIUTH K OOIIEH cymMe, KOTOpYIo Oy-
JIeM XpaHUTh B stueiike s. [IpubaBisTh K TEeKyleld cymMme ouepeaHoe Yuciao OyneM 1o
dbopmyre: s=s+x. Ho mist Toro uytoObl mpuOaBUTh K § TEPBOE YUCIO HEOOXOIUMO B
SYEHKY S TOJOXKUTh HOJb, T.€. OOHYJIUTH AYCHKY S.

AHAJIOTUYHO HAKOIUICHUIO CYMMbI HAKaIlJIMBAETCSl IPOU3BEJICHUE C TOM JIMIIb pas3-
HUIIEH, YTO JIJIsl €0 HAKOTUICHUS UCTIoNb3yeTcs popmyna P=P*x, a HauaJIbHOE 3Ha-
YeHHUE SYCUKU P JOJDKHO OBITh PaBHO €AUHUIIC.

3ameuanue

Nrak, nobGapisieM B TeJ0 UKIIA (POPMYITy JJIsi HAKOTUICHUSI CyMMBI.
n = InputBox ("BeeauTe koIMYECTBO umcen ")
s =0
For i =1 Ton
x = InputBox ("Beegure umcio ")
Cells(i, 1) = x
s=s+x
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Next
3.2. Peanusyem penienue 3a1aun B cpene VBA.

B okHO penaktupoBanusa koja oObekta Jluctl HOBOW paboyeil KHUTH BBEAUTE
TekcT mpouenypbl PrFor5. BaumarenbHo pazdepure Kaxayro CTPOUYKY MPOrPaMMHOIO
KoJa.

Public Sub PrFor5 ()
Dim n As Integer, i As Integer
Dim x As Integer, s As Integer
Range ("A:B") .Clear
n = InputBox ("Beegure koamuuecTBO umcen ")
s =0
For i =1 Ton
x = InputBox("Beegure umcnuo")
Cells(i, 1) = x
s =s + x
Next
Cells(n + 1, 1) = "Uroro": Cells(n + 1, 2) = s
End Sub

3.3. 3amyctute npouenypy PrFors.

3.4. Cozpnaiite HOBYIO mpolneaypy PrFor6, kortopass Obl mo3BOJsiIa BBIUUCIATH
CyMMY 1 1eMCTBUTEJBHBIX YKCEJI, U PE3YJIbTAT BHIBOAUIICS Obl B MPOCTOE OKHO COO0-
LICHUM.

3.5. Coznaitte HOBytO mpouienypy PrFor61, kotopast Obl 1mo3BOJIsLIa BBIUUCIISTH
MPOU3BEACHUE N IeCTBUTENbHBIX YKHCEN U PE3YyJIbTaT BHIBOJUIICA OBl B MPOCTOE OKHO
COOOIIICHHIA.

3agaua 4.

HOCJ’IGI[OBaTCJ'II)HO C KJIaBHATyYpPbl BBCCTHU 711 YUCCIT U HaWUTU CpCaHEC apI/I(I)MeTI/I‘-IeCKOG
IIOJIOXKUTCIIbHBIX YHCCII.

4.1. Pa3paboTka anropurma.

Kak u B mpeapiaymieil 3agade, KOJUYECTBO BBOAUMBIX 4McCeN OyJeM XpaHUTh B Iepe-
MEHHOM 71, BBEJICHHBIC 110 OUEPEIU C KJIaBUATYphl Uuncia OyJeM XpaHHUTh B TIEPEMEHHON
x. CyMMy TOJOXHUTEIbHBIX YHCeNl OyJAeM XpaHWThb B sueiike s. Ho nms BeruucieHus
cpenHero apu(pMeTHYecKoro HeoOXOAMMO 3HATh KOJUYECTBO MOJOKUTEIbHBIX YHCEIl,
UCTIOJIb3YEeM JIJISl 3TOTO STYEHKY K.

MoHO 3amucarh TUIIOBOW aJITOPUTM ISl MOJCYETa KOJIMYECTBA TPEOYEMBIX dJIEMEH-
TOB.

k=0

ki

HavaJjo_ LMKIIa
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BBEeCTHU X
€ClIM X YJIOOBJIETBOPSET ONpegelyiIeHHOMy ycioBuio To k=k+1
KOHeL, LIMKJa

Jl1s1 perieHus MOCTaBJICHHOM 7 pa3 MPEJICTOUT MOBTOPSTH CISAYIONTUE AEHCTBUS:
1. BBECTH YHCIIO X;

2. eciu x>0 , TO CIEAYET YBEIUYUTh COACPKUMOE YEHKHU S HA X, 4 CONEPKUMOE
siaeiiku k Ha 1.

CrnenoBatenbHO, 7S peau3aliy alropuTMa HY)XEH OIepaTop LHKJIa ¢ HapaMeTpOM.
Jl1st Toro 4ToOBI MPUOABUTH K S U k TIEPBOE YUCIIO HEOOXOAUMO STUEHKHU § U kK OOHYIUTH
nepe/1 BHITOJIHEHUEM OllepaTopa UKJIA.
s =0: k=0
For i =1 Ton
X = InputBox ("BeemurTe umcno")
Cells(i, 1) = x
If x > 0 Then
s =s + x
k=k +1
End If
Next

[Ipexne yem MOMEHSTh 3HaUCHUE SUYEHKH s Ha cpenHee apudmerudeckoe (s = s / k)
HEO0OXOMMO MPOBEPHUTH €CTh JIU BO BBEIACHHOW MOCIICIOBATEIHPHOCTA YHCEI TTOJIOXK -
TeJIbHBIC, T.€. HANTH 3HAYCHHUE JIOTHYECKOTO BRIpAXKEHUS k=0).

B 3aBucumocTud OT 3HAUEHMS JTOTHMYECKOTO BBIPpAKCHHA HaA pa60q1/1ﬁ JIUCT BBIBOIATCS
COOTBCTCTBYIOIIHNEC CTPOKOBBIC KOHCTAHTBI.

If k <> 0 Then

s=s/k

Cells(n + 1, 1) = "Cpegmuee apupmeTmueckoe = " & s
Else

Cells(n + 1, 1) = "Ha HOJER HOEeNUTE HeJbL3s"
End If

4.2. Peanu3yeM pelieHue 3agauu B cpene VBA.

B oxHO pemakTupoBaHHMs Koja oOBekTa JIucTtl BBeAWTE TEKCT MPOIETYPHI
PrFor7. BanmatenbHo pazdoepute KKyl CTPOUKY IPOrpaMMHOTO KOJIa.

Public Sub PrFor7 ()
Dim n As Integer, i As Integer
Dim x As Single, s As Single, k As Integer
Range ("A:B") .Clear
n = InputBox ("BeegurTe koaAMUeCTBO umcen'")
s =0: k=0
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For i =1 To n
x = InputBox ("Beemure umcio x")
Cells(i, 1) = x
If x > 0 Then
s =8 + Xx

k=k +1
End If

Next

If k <> 0 Then

s =s5/k%

Cells(n + 1, 1) = "Cpemuee apubpmeTmueckoe =" & s
Else

Cells(n + 1, 1) = "Uucysa He BBeOeHH"
End If

End Sub

4.3. Ilporectupyiite paboTy mporpaMmmbl (IIPOBEphTE MPABUIBHOCTH PEIICHUS
MOCTaBJICHHOM 3a/1aum). Heckonpko pa3 3amycTure nporpaMmy C pa3iidyHbIMH Habopa-
MU JTaHHBIX (TOJBKO MOJOKUTEJIbHBIE YHCIIA, TOJIBKO OTPHUIIATEIbHBIC YKCIIA, TTOJI0XKH-
TEJIbHbIC U OTPUIATEIbHbBIC YUCIA).

5. Pa3bepute mporpaMMHYyI0 peanu3aiuio perieHus 3aaauu 18.1., B KoTopoi Heo0xo-
JUMO MOCTPOUTH TAONHILY 3HAYCHUH (PYHKIIUN

@, ecnmu x >1
y=1 2, , xe[-2;5], war 0,5.
e’ +e
,ecnn x <1

brok-cxema peleHust 3aiayu MpejcTaBieHa Ha pucyHke 39. oOparture BHUMa-
HUE, B JAHHOM QJITOPUTME MapaMETPOM SIBJISIETCS NEpEMEHHasl X, TeJO LUKJIA UMEEeT
OJIMH OllepaTop — MOJIHOE BeTBieHHe. [[pruueM mapaMeTp U3MEHSETCS C I1aroM OTJIhY-
HBIM OT €UHULBI.

5.1. TIporpamMmHasi peanuzanusi MPEAJIOKEHHOTO alropuTMa MPEACTaBIICHA B
npumepe 18.1. OTnaabTe U 3ammycTUTe NpeCcTaBICHHYIO NpolLeaypy B peaaktope VBA.
Hcnonp3yiiTe mOMIaroBoe BHITIOIHEHUE MPOTIEAYPHI I CO3IaHUs TaOJIUIIBI TPACCUPOB-
KM 171 X OT -2 110 0.
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x=x+0,5

_In(+x)

x—6

Pucynox 39. brok-cxema BeIUMCICHUS 3HaYeHUN (DYHKIIMHA HA OTPE3KE

5.2. [lepemennas x mpoOeraer 3HadeHusi OT -2 70 S5, yBenuuuBasich Ha 0,5. HETpYyIHO
MOJICYMTATh KOJIMYECTBO UTepaiui mukia: (5-(-2)/0,5+1, t.e. 15.

CocrtaBuM TabJIMIYy 3aBUCUMOCTH X OT i, TJ€ { — CUYETUYHUK, IPOOCTAIOIINI 3HAUCHUS OT
1 no 15 ¢ marom paBHbIM 1.

i

1

2

3

4

5

X

-2

-1,5

-1

-0,5

0

3amMeTuM, 4TO X BRIpaXKaeTCs uepes i 1o cienyroiieit hopmyne x=-2,5+0,5*1.

Hanummre HOBYIO npouenypy s peleHns NOCTABIEHHOM 3a1a4l, B KOTOPOU MCIIOJIb-
3yeTcsl mojdy4yeHHas: popMmyia, [ SBJISETCS MapaMeTpoM IUKiIa. 3almyCTUTE HOBYIO MpPO-
ueaypy. CpaBHUTE pe3ysbTaThl pabOThl ABYX MPOLENYp, PEATU3YIOLUX PELIeHUE MOo-

CTaBJICHHOH 3aJ1a4u.
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JlaGoparopnasi padora Ne§

Tema: OcHoBa pa3pa0oTKH AJTrOPUTMOB M peajiM3alus aJrOPUTMOB B cpeje Mpo-
rpammupoBanusi VBA. Ilpozpammuposanue ancopummos yuxkiuueckou cmpykmy-
pol. Lluknwl ¢ HeuzsecmHuvim YUC10M HOBMOPEHUTL

[uki, 1u1st KOTOPOro HEJNb3sl yKa3aTh YMcia MOBTOPEHUM, U MPOBEPKA OKOHYAHUS
LMKJIa IPOUCXOAMT M0 JOCTUKEHUIO HY>KHOTO YCIIOBUS, HA3bIBAETCA MTEPALIHOHHBIM.

IuK1 ¢ mpenyc/ioBHeM Uk ¢ mocTycJ0BHEM
(MO’KET He BBIIONHSTECS HH Pasy) (BBIMIOJIHSIETCSL XOTsI OBI pa3)
Exoq Bxog

Het
&
Aa n Het
3
Brixog Brixog

Huka ¢ mpeaycjioBHeM HayMHAETCS C MPOBEPKU YCIOBHUS P BbIXOJa M3 IUKIA.
DTO JIOTMYECKOE BbIpakeHHe. ECI OHO UCTUHHO, TO BBITIOJHSIOTCS T€ IEUCTBUSA, KOTO-
pbl€ OJKHBI MOBTOPSTHCA. B MpPOTMBHOM cily4yae, €CiM JIOTUYECKOE BbIpakeHue P
JI05KHO, TO ATOT LIUKJI IPEKPAIIAET CBOU JIEUCTBUS.

Huxa ¢ nocrycaoBueM QyHKIHoHUpYyeT nHade. CHayvasa BBITIOIHICTCS OJUH pa3
T€ JEUCTBUS, KOTOPBIEC MOJJIEKAT NOBTOPEHUIO, 3aTEM MPOBEPSAETCS JIOTMUECKOE BbIpa-
xeHue P, onpexnendroniee ycnoBue BbIxoja U3 LUMKiIa. [IpoBepka ero ocymiecTBisieTcs
TOXe To-IpyroMy. Eciiu ycioBue BbIX0/1a HCTUHHO, TO IIUKJI C MOCTYCIOBUEM MPEKpa-
aeT CBOIO paboTy, B MPOTUBHOM CIydae - MPOUCXOIUT MOBTOPEHUE JIEUCTBUH, yKa-
3aHHBIX B 1UKJIE. [IoBTOpsIONIMECS JEHCTBUS B IIMKJIE HA3BIBAIOTCS «TEJIOM LIUKIIaY.

AJNTOPUTMBI ITUKIMYECKON CTPYKTYpPhI C HEM3BECTHBIM UYHCIIOM MOBTOPEHUHN peasiu3y-
10TCs B cpene VBA, Hanpumep, ¢ momoliibio oneparopa 1ukia Do (cm.mp.19). Kak yka-
3aHO B MyHKTE 19 cylllecTByeT HECKOJbKO pa3HoBUAHOCTEH mukia Do: nukn Do c
MpEeayCIOBUEM U IUKI DO ¢ MOCTYyCI0BUEM.

3amaua 1.
Brrauciuth CyMMy BCEX YETHBIX JIBY3HAUHBIX YHCEN.
1.1. PazpaboTka anropurma

[TOHATHO 4YTO, AN pEUIEHUs MTOCTABJICHHON 3aa4i Mbl MOKEM BOCIIOJIb30BATHCS
uukiioMm For...Next. Ho ¢ momouisro nukina Do MOKHO pemiaTth T€ Ke 3a7a4u, 4To U C
ucroiab3oBanueM I1ukia For. Jljist aToro Tpedyercsi 3aBeCTH MEPEMEHHYIO BBICTYMAlO-
Iy B poiu mapamerpa mukia For. B koHIlE KaXaoil UTepaluy 1UKiIa 3Ty MEepEeMEH-
HYIO CJIEAYET YBEINYMUBATh WM YMEHbBIIATb.
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Pemrenne ¢ moMmompio oneparopa nukJia For.

HerpyaHo mocunTtarh, YTO KOJIUYECTBO YETHBIX ABY3HAUHBIX YHCEN paBHO 45. B
KauecTBe MapameTpa LHKiIa OyJeM HCHOJIb30BaTh MEPEMEHHYIO I, YETHOE JIBY3HAUHOE
4KCIIO OyJIeM XpaHUTh B IEPEMEHHON d, cyMMy B nepeMeHHol — 5. CHaudana B siuenky d
MIOJIOKMM YHCTIO0 paBHOE 12, mayiee B KOHIE KaXKIOW UTEpAIK 3HAYCHUE STYCUKU d OY-
JIEM YBEJINYMBATh HA 2.

[Monmygaem cieayroiiee peneHue 3a1auH.
s =0:d=10

For i = 1 To 45
s =s+d
d=d + 2

Next

B kauectBe [mapamMeTpa HUKJIIa MOXKHO HCIIOJIIB30BATh N HCIIOCPCACTBCHHO IICPC-
MCHHYIO d. Torna PCHICHUC 3aJa9Y UMCCT CJIGI[YI—OIHI/II‘;I BUJ

s =0

For d = 10 To 98 Step 2
s =s +d

Next

Pemenue ¢ nomombio oneparopa nukia Do.

PaccmoTpum BapmaHT, KOTJa mapaMeTpoM IuKia OyaeT BhICTyNaTh MepeMeHHas
d. lluxn OyeT moBTOPSTHCS /10 TEX TMOP, MOKa d He OyAeT MPEeBOCXOIUTH Yucio 98, T.e.
OyaeT UCTUHHBIM ycioBHe d <= 98 uim 10xkHbIM ycioBue d > 98

Pemenne 3amaun ¢ MOMOIIBIO IIUKJIA C TPELYCIOBUEM.
s =0:d=10
Do While d <= 98
s = s d
d=d 2
Loop

+
+

Pemenue 3a/1a4y C MOMOUIbIO IMUKJIa C ITOCTYCIIOBUCM.

s =0: d=10
Do
s = s
d=4d
Loop Until d > 98

+d
+ 2
1.2. Co3znaiiTe deTbipe MpOIEAYpHl JUIsl pEeUICHUs] MOCTABJICHHOW 3a/layu, 3aIly-

CTHUTE MPOILEAYpPHI U YOSIUTECH, UTO B pe3yJbTaTe BBHIOJHEHUS MpoLeayp Oyaer moiy-
YEH OJAMHAKOBBIA PE3yJIbTAT.
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3axaua 2.

Jlano 11emoe yuciio n(>1). BEIBECTH HAUMEHBIIICE U3 IENIBIX YHCEN K, I KOTOPBIX CyM-
Ma l +2+ 3 +...+k, Oyner 6ombIne wiv paBHa N, U caMy 3Ty CyMMY.

2.1. Pa3paboTka anroputma.

bynem HakanimBaTe CymMMmy s, IIOKa OHA OCTa€TCs MEHbIIE 1. /{1 XpaHeHus oue-
PEIHOTO CJIaraeéMoro 3aBelieM MEPEMEHHYIO [ U OyJieM yBeIMYMBaTh €€ B IUKJIE Ha |
nepes 100aBICHUEM K CYMME .
s =0:1=0
Do While s < n

i=1i+1
s =s + 1
Loop
k =1

OOparute BHUMaHKUE Ha TO, YTO TIEPEMEHHAs [ BHaYaje yBEJIMUYUBACTCS, a TOTOM
noGasisieTcst kK cymme. [loaTomy 70 1uKia cieayeT MoJoKHuTh (=0, a ocie 3aBepiie-
HUSI [IUKJIA B IEPEMEHHOM i OyZIeT coJiepKaThcsa TpedyemMoe 3HaueHHeE k.

Jlst sydinero moHUMaHUs padoThl aIrOpUTMa COCTaBUM TaOJIMILy TPACCUPOBKHU
omneparopa UuKia JIjs n=>J5.

Omneparop 1 S YcnoBue s<n
Do While s < n 4 0 0 true
i=i+1 ol 1 0 true
s =s+ 1 = 1 1 true
Do While s < n 5 1 1 true
i=1+1 : S 3 2 1 true
s =s + 1 ™ 2 3 true
Do While s < n 4 2 3 true
i=i+1 5 & E 3 3 true
s=s+1i = 3 6 true
Do While s < n 3 6 false

Wtak, nuki ocTaHaBiMBaeT pabOTy KaK TOJBKO YCJIOBHE CTAHOBUTCS JIOXKHBIM, Aaliee
IIEPEMEHHON k MPHUCBANBAETCS 3HAUEHUE IIEPEMEHHOM I , B HAIIEM ciiydae i=3.

TCHCpB 3alMIIcM pCHICHUEC MOCTaBJICHHOMN 3aJa4dn C IIOMOIIBIO ITHUKJIA Do ¢ IMOCTYyCJIO-
BHECM.
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s =s + 1
Loop Until s >=n
k=1
CocTtaBuM TaOIMILy TPACCUPOBKH JJIsl OTiepaTopa IUKIa C TOCTYCIOBUEM, N=3.

[Tukn ocraHaBnuBaeT pabOTy, KaK TOJIBKO YCIOBHE CTAHOBUTCS MCTHHHBIM, Aajiee Ie-
PEMEHHOM k TakXe MPUCBAMBAETCS 3HAYEHUE IEPEMEHHOM I , B HAILIEM ciyvae i=3.

Omnepatop 1 S YcaoBue s>=n
i=1+1 . 1 0 3
s =s + i b 5 5 1 1 —
Loop Until s >= n = 1 1 false
i=1+1 4 2 1 false
s =s+ i & & E 2 3 false
Loop Until s >= n = 2 3 false
i=3i+1 . 3 3 false
s =s + i & & E 3 6 false
Loop Until s >= n = 3 6 true

2.2. PeanusyiiTe pelieHue nocraBieHHOW 3agauu B cpene VBA. Co3palite aBe
MPOLIETYPhI JIJIsl PEIIeHUsI TTOCTABICHHON 3a71a4uM (C IIUKJIOM C MPEIYyCIOBUEM U TIOCTY-
CJIOBHEM), CPABHUTE PE3yJIbTaThl pa0OThI IBYX MPOIEAYD.

2.3. Pemmte cnenyromnyto 3amauy: gaHo 1menoe yucio n(>1). BeiBectu Hanbob-
niee 13 Uenbix yucen kK, mist KoTopbix cymma 1+2+...+k Oyaer MeHbllle Wik paBHa n, U
camy 3Ty CyMMY.

3. Peanusyiite B cpene VBA pemenune 3aaa4, npuBeAeHHbBIX B puMepax 19.1 u 19.2.
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JlaGoparopHasi padora Ne9

Tema: OcHoBa pa3padoTKH aJIrOPUTMOB U Peajin3alus aJITOPUTMOB B cpe/ie Mpo-
rpamvupoBanust VBA. Ilpuemut 06padomku 00nomepHbix u 08yMEPHBIX YUCI08bIX
Mmaccueos

[Tox cTpyKTypo¥ JaHHBIX THIIA MACCHB TTOHMMAIOT OJHOPOJHYIO CTPYKTYPY OJI-
HOTHUITHBIX JAHHBIX, OJHOBPEMEHHO XPAHSIINXCS B IMOCIEI0BATEIBHBIX SYEHKaX omepa-
TUBHOW MaMATH. JTa CTPYKTypa JOJKHA UMETh UMsI M OTPEACISITh 3aJaHHOE KOJNJe-
CTBO JaHHBIX (3JeMEeHTOB). OHOTUITHOCTh JTAHHBIX OMPEEISIET BO3MOKHOCTh UCTIONb-
30BaHMS HUKJIMYECKUX aITOPUTMOB JIJIsi 00pabOTKM BCex 3eMeHTOB MaccuBa. Kommde-
CTBO MTEpallUi IIUKJIA OMPEEIAETCS KOIMUYECTBOM AJIEMEHTOB MaccuBa. OTHOBpEMEH-
HOE XpaHEHHUE B MaMsITH BCEX JIEMEHTOB MAcCCHBA IMO3BOJISIET peliaTh OOJBIION HAOOp
3a/lay, TaKUX KakK, TOMCK AJIEMEHTOB, YIOPSI0YCHUE U U3MEHEHHE MOPSIKa CIeI0BaHUS
aneMeHToB. JlocTyn K JIFOOOMY 3JE€MEHTY MacCHMBa OCYIIECTBISIETCS 1O €r0 HOMEPY
(mugekcy). [losTomy mist oOpallieHHs K 3JIEMEHTY MacCHBa HUCMOJb3YIOT UMSI MacCUBa
(HOMEDp a5emenTa), Hanpumep, A(S) (cM. yHKT 7).

3amaun Ha 00pabOTKY OJTHOMEPHBIX U IBYMEPHBIX YHCIOBBIX MACCHBOB PEIIAIOT-
csl MoJOOHO pa300paHHBIM B MPEBIIYIINX JIa00paTOpHbIX padboTax. Pa3Huna 3akmoya-
eTCsl JIUIIb B crioco0e XpaHeHus nHpopmanmu. [loaToMy pelieHrne mocTaBiICHHBIX 3a-
Jla4 pa30oupaeTcs He Tak MOAPOOHO KakK B MPEAbIAYIIMX JTa0OpaTOPHBIX paboTax.

3axaua 1.

CrenepupoBath 31€eMEHThI 0OJJHOMEpHOTo unciaoBoro maccuBa A(N) Ha otpeske [0,1] u
COXpaHUTh 3HAYEHUS MacCHBa B sSUYCHKax pabodvero Jucra.

1.1. Pazpabotka anroputrma

@ PemieHne TOCTaBIEHHOW 3ajaudd
MOKHO CBECTH K DEIICHHIO 3a]a4d BBO-

Ja/BBIBOJIA SJIEMEHTOB MaccuBa. I1os BBO-

/ N / JIOM MOKHO MOHMMATh HE TOJLKO TEHEpa-

| IIMIO SJIEMEHTOB MAacCHBa C ITOMOIIBIO Te-
k=1 HepaTopa CIy4YaifHBIX YHCEN, HO M TONY-
YeHUE DJIEMEHTOB MAcCHBA C IIOMOIIBIO
3aaHHOW (OPMYNBI, BBOJ DJIEMEHTOB
k<= HeT MaccHBa C TOMOIIbI0O OKHA COOOIICHHMIA,
CUMTHIBAHHE DJIEMEHTOB MACCHUBA C SUCEK

Ha paboyero JucTa  T.1I.

/ﬁBOII/BBIBOII A(k)/ AJITOpUTM pEIEHHs TTOCTABIEHHOM

3ajaun npesacrasiedH Ha puc.40. (B oanb-
Heliulem, npu paccmMompeHuu aneopummos
] k=k+1 00pabomKku 0OHOMEPHbLIX MACCUBO8 8 Ye-
JIAIX YCmMpaHeHust 0yOIupo8arus aieopumm

6600a/6b11§06a 2TeMeHIMOs Maccusa Oyoem 3ameHsAmb 0OHUM OJIOKOM, NOOPA3yMes8as,
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umo OH peajusyencs no cxeme, YukKjiuvecKkoco aicopumma, npedcmaeﬂeﬂﬂoeo Ha pu-

cynke 40).

B nukinuyeckoM aiaropuTme MpeacTaBieHHOM Ha puc. 40 ycinoBue BBIXOJAA W3
[MKJIa OMpeJeseTcsl 3HaYeHuEeM NapaMmeTpa LUKIa k (HadalbHOE 3HaYeHue k=1, Ko-
HEYHOE 3HaueHue k=N), mepeMeHHasi k onpejessieT KOJIUYECTBO UTepaluid UKIAYe-
CKOT'0 aJIfOpUTMa BBOJA 3JIEMEHTOB MaccuBa. Ha kakioM 1iare urepanuu nepeMeHHas
k (3HaueHHE HOMEpA BJIEMEHTa MaccuBa A) U3MEHAETCs Ha 1, TO eCTh MPOUCXOAUT Iie-

pPEX0J K HOBOMY 3JICMCHTY MAaCCHUBA.

Peanun3yem BBOJI/BBIBOJI OTHOMEPHOTO MacCHUBa B BHJIE TIPOLEAYPHI.

Sub PrVvod()
Dim A() as Single

N=InputBox ( "BEeamumTe pasBsMepHOCTBL MaccusBa. ')

ReDim a(l to N) as Single
Range ("A:A") .Clear
For k=1 To N

A(k)=Rnd ()
Cells(k, 1) = A(k)
Next
End Sub

Pa3bepeM kak pabotaeT maHHas poIeaypa.

Dim A() as Single

MaccuB A 00BABISAEM Kak JWHAMUYE-
CKHUU

N=InputBox ( "BBegnure
Ba.")

pPasMepHOCTE MaccCHu-

PaSMepHOCTB MacCuBa 3agacM C IIOMO-
IO JUaJIOTOBOT'0 OKHA BBOJA

ReDim a (1l to N) as Single

IlepeonpenensieM pa3MepHOCTb MacCH-
Ba. B onepaTuBHON mamsATH BBIAEIACT-
ca ntl suelka sl XpaHEHUS Belle-
CTBEHHBIX YHCEIl

Range("A:A") .Clear

[TockonbKy mpolenypa MOXET BBI3bI-
BaTbCs MHOTOKPATHO, a JAHHBIC MBI
MOMEIIaeM B MepBbIi cTonber paboue-
ro JINCTa, HEOOXOAUMO OUYUCTh CTOJIOEI]
A miepe]] COXpaHEeHHEM HOBBIX JJAHHBIX

For k=1 To N

Hauano mukia ¢ mapamerpom. Ilapa-
MeTp k m3mensiercst ot 1 10 n ¢ marom
paBHBIM 1.

A(k)=Rnd ()

I'enepupyem ¢ MOMOIIBIO JAaTYMKA CIIY-
YalHBIX YUCEN JJEMEHThl MaccuBa A.
®ynkus Rnd renepupyer ciyudaiiHbie
yuciua Ha otpeske [0,1].

Cells(k, 1) = A (k)

BBIBOIII/IM 3HAYCHUSA DJIEMEHTOB MaCCHU-
Ba Ha pabouuit muct. CIETUYUK dJIEMEH-
TOB MAacCHBa HCIOJIb3YeM KaK CUETUUK
cTpok pabouero nucra Excel.

Next

Konern nukima
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1.2. Cosnaiite HOBYIO pabouyto KHUTY MacCHUBBHI.
1.3. Boiigute B penaktop VBA. Beinonnute komanay Insert/Module.

1.4. B okHo penaktupoBaHus koja o0bekTa Modulel BCcTaBbTe TEKCT IPOIEHY-
pol PrVvod. mporieaypa PrVvod pomxHa ObITE TOCTYITHA U3 JTFOOOTO MOIYJIS paboyeii
kaury. (Brayane BemonauTe koMaunay Insert/Procedure. [Ipocneaure 3a TeM 4T00bI
ObL1I BBIZIENIEH TiepekitouaTens Public.)

1.5. 3amycture npoueaypy PrVvod. O6patute BHUMaHKE, YTO JIEMEHTHI Mac-
CHBA BBIBOJISITCS HA pabOYHii TUCT, KOTOPBIN SBIISETCS aKTUBHBIM Ha MOMEHT 3aITyCcKa
MpoLEenypbl. ITO HE COBCEM MpaBWiibHO. M3Menum nponenypyPrVvod. Beenem Bxon-
HOI mapaMeTp UMs JIMCTa, Ha KOTOPbIA OYyT BBIBOJUTCS AJIEMEHTHI MaCCHBA.

Sub PrVvod(nm As String)
Dim A() As Single
n = InputBox ("BBeamumTe pasMepHOCTBL Maccusa.'")
ReDim A(1 To n) As Single
Sheets (nm) .Range ("A:A") .Clear
For k =1 To n
A(k) = Rnd()
Sheets (nm) .Cells(k, 1) = A(k)
Next
End Sub

[Tockonbky Teneps npoienypa PrVvod umeer BxoaHoM napameTp, €€ MOKHO BbI-
3BaTh TOJILKO U3 APYTrOW MPOLIEAYPHI.

1.6. Cosnaiite npouenypy Vvod, njis BIBOIa 3JIEMEHTOB MaccHUBa Ha pabouunii
nuct Jlucrl.

Public Sub Vvod()
PrVvod "JIucml"
End Sub

1.7. 3amycrture npouenypy Vvod.
3agaua 2.

CreHepupoBaTth 3JIEMEHTHI OJHOMEpHOTO dHnciaoBoro maccuBa A(N) Ha otpeske [c,d] u
COXpPaHUTh 3HAUCHHS MAaCCHUBA B ssUeiKkax paboyero JucTa.

2.1. Pa3paboTka anropurma.

OueBuIHO, YTO 33/1a4a 2 MPAKTUYECKU HUYEM HE OTJIMYACTCS OT 3aJ1a4d 1. Hy»KHO
TOJIBKO JIUIITh TTIOMEHSTh (DYHKIIUIO JIJIsl TEHEpaIliy CIyYaifHbIX YUCe].

N3BecTHO, 4TO NI TIOJTyYEHHMSI CITy9aifHOTO YhCia Ha OTpe3ke [a,b] HeoOXxoaumo
IPUMEHSTH CIIenyIoNyo hopmyny: ¢ +(d —c ) *r, rae r — CIIy4aifHOe YUCII0 Ha OT-
peske [0,1].
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[IpeoOpazyem npouenypy PrVvod: no6aBum Ba BXOAHBIX MapaMeTpa a u b, u
U3MEeHUM (OpMYITy B TeJI€ IUKJIIA IJIs MOJTYYEHUS DIEMEHTOB MacCHBa.

T.o. mosty4aem clieyroniyro npoueaypy.

Sub PrVvod(nm As String, c As Single, d As Single)
Dim a() As Single
n = InputBox ("BeemgurTe pal3MepHOCTEL Maccusa.'")
ReDim a(l To n) As Single
Sheets (nm) .Range ("A:A") .Clear
For k = 1 To n
a(k) = c¢c + (d - ¢) * Rnd()
Sheets (nm) .Cells(k, 1) = a(k)
Next
End Sub

2.2. llyctb a ==-3, b = 4. [lonyuum s1eMeHnThl MaccuBa A(15) u 3anuiemM ux Ha
Jluct2. [y aToro co3naiite npoueaypy Vvodl. obpaTtute BHUMaHKE, YTO BMECTO TPEX
dbopmanbHBIX TapaMeTpoB nporeaypsl PrVvod 3agatorcs paktudyeckue nmapameTpsl.

Public Sub Vvodl ()
PrVvod "JIucer2", -3, 4
End Sub

2.3. 3anmyctute niporieaypy Vvodl. I[TocMoTpuTe Ha pe3ynbTaThl paOOThI MpOLIe-
TypHI.
3anauva 3.

Haiit B OIHOMEPHOM LIEJIOUUCIEHHOM MaccuBe B u3 N 2j1eMEHTOB CyMMy M KOJIUYE-
CTBO YETHBIX YHCE.

3.1. Pazpabotka anropurMma.

AJNTOpPUTM pelieHrs MOCTAaBIICHHOW 3a/Ja4d B BHJIE OJOK-CXEMBI MPEJICTABICH HA
puc. 41. B 3Tom anroputMe nepeMeHHasi | — CUETUYUK 3JIEMEHTOB MacCHBa, § — CyMMa
YETHBIX YUCEJl B MAaCCUBE, k— MepeMeHHas JJIs MOoJIcUeTa KOJINYECTBA YETHBIX YHCEIl B
MAaCCHBE.

B Tene nukiia JOJDKHO MPOBEPATHCS YCIOBHUE: €CIM OYEPEAHOM BJIEMEHT MACCHBa
YETHBIM, €r0 3HAYEHUE NPUCOCAUHIETCS K CYMME, XPAHSIICHUCS B AYCHKE S, A 3HAUCHHUE
NIEPEMEHHOMN k yBeIMuMnBaeTcs Ha 1.

JIs ydiiero NoOHUMaHUs 33/1a4d CO3/AaiTe TaOIUIly TPACCUPOBKHU JIA =5 U Mac-
cuBa B, takoro uto B(1)=0, B(2)=-3, B(3)=5, B(4)=-7, B(5)=3.

JIsist TOro 4TOOBI Y3HATH SIBJSETCA JIM YUCIIO YETHBIM JOCTATOYHO HAWTH OCTATOK
oT genenust yucina Ha 2. Eciau ocratok paBeH 0, To uuciio yetHoe. i HaXOXKACHUS
oCTaTKa OT JIeJICHUs BOCIIONIb3yeMCs oreparreit mod.

s = 0:k=1
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For i = 1 To n
If b(i) mod 2 = 0 Then s = s + b(i): k =k + 1

Next
CHarzano>

n, B(n)

d

y
|k=0:s O|
Y

1=i+1

PucyHok 41. biiok-cxema pelieHus 3a/1auv ¢ UUKINYECKUM OIepaTopoM

Jns peanuzamnuu perieHus MOCTaBICHHON 3amgaun B cpene VBA HeoOXxomumo,
MPEXE BCEro 3anojJHUTh MaccuB A. J[J1g 3amoiaHEeHus 3JIEMEHTOB MaccuBa A ciydai-
HBIMH YHCJIaMUu paHee Obuta co3faHa nporeaypa PrVvod anis BBoja sneMeHTOB MacCH-
Ba A. UtoObI cnenath nporneaypy PrVvod yHuBepcanbHOM, pa3MepHOCTh MacCHUBa 71
JI0JDKHA CTaTh MapameTpoM mporeaypsl PrVvod, , MmaccuB, BBOJ 3J1€MEHTOB KOTOPOTO
OyleT mpou3BOJIUTH JaHHAs MPOILeaypa, TAKKe CTaHET MapaMeTpoM mpouenypsl Prv-
vod. Kpome Toro, maccuB B 1oykeH ObITh IieiounciieHHbIM. Eciu Tpedyercs crenepu-
pOBaTh CiIydyailHbIE YKCJIA U3 LIEJIOYMCIEHHOTO UHTEepBaia, Hanpumep [1,20], nocraTou-
HO B niporieaype PrVvod onpenenuts TUN 3JIeMEHTOB MacCHBa KaK 11EIOYMCIICHHBIH.

T.o. pellleHHME NMOCTABJICHHOW 3aJa4M PEAM3YETCsl ¢ MOMOIIBIO ABYX MPOLEAYP
PrVvod u Arr3.

Sub PrVvod(nm As String, c As Single, d As Single,
n As Integer, a() As Integer)
Sheets (nm) .Range ("A:A") .Clear
For k = 1 To n
a(k) = c + (d - c) * Rnd()
Sheets (nm) .Cells(k, 1) = a(k)
Next
End Sub
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Public Sub Arr3()
Dim n As Integer, b() As Integer, i As Integer
Dim s As Single
n = InputBox ("BBeaumTe pasBMepHOCTBL Maccusa.")
ReDim b(n) As Integer
PrVvod "Jiucr2", 1, 20, n, b
s =0: k=0

For i =1 To n
If b(i) Mod 2 = 0 Then s = s + b(i): k =k + 1
Next
MsgBox "CyMMa YeTHHIX 4YMCeJ] MAacCCMUBa PaBHO" & s
& vbCr & "Mx xommuecTBO paBHO " & k
End Sub

3.2. B okne pepaktupoBanus koja oobekra Modulel uzmenure npouenaypy Prv-
vod u co3zmaiite npouenypy Arr3.

3.3. 3amyctute npouenypy Arr3 HECKOIBKO pa3, MEHss pa3MEpPHOCTh MacCHBa.

3.4. B paboueit knure MaccuBsl iepenMenyite padouunit muct «JIucrly B «3ana-
ya3y. Cnenaiite u3MeHEHUs B mpoleaype Arr3, Tak 4ToObl U DJIEMEHTHI MacCUBa U
CyMMa BBIBOJIWJIUCH ObI B siU€iKU pabouero yjucTa 3amaydas.

3.5. B pabouyto kHury MaccuBbl BCTaBbTE€ HOBBIM pabouuii nmuct 3amada3 1 u
BeITIOTHUTE nipumep 18.2. [Ipeobpa3zyiiTe mpoienypy, NpUBEICHHYIO B MpUMeEpE, T.O.,
4yTOOBI 3JIEMEHTHI MacCHBa BBHIBOJIUIIMCH B sUeiKkK pabodero aucta 3agava3 1.

3.6.* Peanusyiite penienue 3aaauu, npuBegaeHHoe B npumMepe 18.3. B cpene VBA.

3amgaua 4.

[TepenucaTh MOJOKUTEIBHBIE ATIEMEHTHI LieTouncieHHoro MmaccuBa A(N) B maccus B.

4.1. Pa3paboTka anropurma

Cxema anroputMma mpeacraBiieHa Ha pucyHke 42. [lepeMeHHas i ABISIETCA CUET-
yiuKoM MaccuBa B. MaccuB B BBIBOOMWTCS Ha I1€4aTh, €CJIM B HEM €CTb XOTS ObI OJUH
AJIEMEHT, B MPOTUBHOM CJIy4ae BBIBOJUTCS COOOIIIEHHE O TOM, UTO MaccuB A HE cojiep-
JKUT TIOJIOKUTEIBHBIX YJICMEHTOB.

3anumeM allrOpUTM PELICHHUS 3a/1a4 Ha A3bIke VBA.
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‘MaccuB A He COTEPKUT
TTOJTOKUTEITHHBIX YHCEIT

Het & ‘IEIIH.’

k=k+1 |*=—— B(i)=A(k)

PucyHok 42. biiok-cxema pelieHus 3a/1aud ¢ HIUKINYECKUM OIepaTopoM
U YCIIOBHBIM OIIEPATOPOM

'‘Obuynsiem cuemuuk anemenmos maccusa b, maccue b nycm
i=0
‘B yuxie npogepsiem Kaxdcoviil d1eMeHm MAaccusa a
For k = 1 To n
'Eciu anemenm maccuga a noaoNcumelbHblil, mo
‘cuemyux 3nemenmoe maccuea bysearuuueaem Ha lu
'3aHOCUM 68 Maccug b ouepedHOlU NONONCUMENbHBLU INEeMEHM MACCUBA A
If a(k) > 0 Then i =i + 1: b(i) = a(k)
Next
'Ecnu xonuuecmeo 3j1emMenmos 6 maccuge b He pagHo Hyn, mo
'8661600UM dleMeHmbl Maccusa b na pabouui aucm
'6 NPOMUBHOM CllyUde 8blBOOUM COOOUWeHUe
If i <> 0 Then
For k =1 To 1i
Sheets ("JIncr2") .Cells(k, 2) = b(k)
Next
Else
MsgBox "MaccuB A He COAEPXMUT IMNOJIOKUTEJNIBHEX SJIEMEHTOB'"
End If
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4.2. B okHe pepaktupoBaHus kojaa oobekta Modulel BBenuTe TEKCT MpoIeayphl
Arr4. OGpaTuTe BHUMAHUE, YTO PE3yJIbTaThl pa0OTHI TPOTrpaMMBbl BRIBOATCS HA JIucT2.

Public Sub Arr4 ()
Dim n As Integer, a() As Integer, i As Integer
Dim s As Single, b() As Integer
n = InputBox ("BBegmure pasSMepHOCTL MaccusBa.')
ReDim a(n) As Integer
ReDim b(n) As Integer
Sheets ("JIncTr2") .Range ("B:B") .Clear
PrVvod "Jiucr2", -3, 4, n, a
i=20
For k = 1 To n
If a(k) > 0 Then i =i + 1: b(1i)
Next
If i <> 0 Then
For k =1 To i
Sheets ("JIncr2") .Cells(k, 2) = b (k)
Next
Else
MsgBox " MaccueB A He COOEPXMUT IIOJIOKUTENBLHHX SJIEMEHTOB "
End If
End Sub

a(k)

4.3. 3anycture npouenypy Arr4. IIporectupyiite nporpamMmmy. CreHEpUPYUTE B
MaccuBe A TOJIbKO OTpullaTenbHble yncia. [losBisercs 11 OKHO cOOOIIeHNU?

4.4. B paboueit kuure MaccuBbl.xls mepeumenyiite padounii nuct «JIuct2» B
«3anauady». Cnenaiite u3MeHeHus B mipouietype Arr4, Tak 4TOOBI U 3JIEMEHTHI MACCUBOB
A, B 1 cyMMa BBIBOAMIHMCH ObI B TYCiKK pabodero jgucrta 3agaqad.

5. 3apauva S.
B maccuBe B(16) 3aMeHHUTH 3JIEMEHTBI, UMEIOIIUE YE€THBIE MHIEKCHI Ha 0.
5.1. Pazpabotka anropurMma.

JUia pemeHusl MOCTaBIEHHOW 3aJaud JOCTaTOYHO BOCIOJB30BaThCS LIUKIOM C
napamerpoM. Hanpumep, penienne 3ajaun MOKHO 3aIIUCaTh C.0.

For i = 2 To 16 Step 2
b(i) =0
Next

5.2. lns1 BBOJia MaccuBa BOCIIOb3yeMcs mporeaypoit PrVvod. [ns pemenus 3a-
Jlaud B OKHO pelIakTHpoBaHUs Kojaa o0bekta Modulel BBequTe TekCT mpoueaypsl ArrS.

Public Sub Arr5()
Dim n As Integer, i As Integer, b(l6) As Integer
Sheets ("JIncTr3") .Range ("B:B") .Clear
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PrVvod "JIucr3", -3, 3, 16, b
For i = 2 To 16 Step 2
b(i) =0
Sheets ("JIncr3") .Cells(i - 1, 2)
Sheets ("JInucr3") .Cells (i, 2) = b (i)
Next
End Sub

b(i - 1)

OOparute BHUMaHHUE, YTO MACCHB B mMMeeT PUKCUPOBAHHBIN pa3Mep, UCXOTHBIN
¥ U3MEHEHHBIN MaCCHBBI BBIBOJSTCSA B SUEHKH pabOYero JHCTa B COCETHUE CTOJOIIHI.
[TockonpKy B LIMKJIE MEPEMEHHAs | MPUHUMAET TOJBKO YETHBIC MHJIEKCHI JJIsI BBIBOJA
2JIEMEHTOB MAacCHBa, MMEIOIIMX HEYCTHBIC MHICKCHI HEOOXOIUMO 3aIlMCaTh JOIOJIHH-
TeJNbHBIN onieparop: Sheets ("Jincr3") .Cells(i - 1, 2) = b(i - 1).

5.3. 3amyctute nipouenypy ArrS.

5.4. B paboueit kaure MaccuBsl nepenuMmenyite padbouuit auct «Jluct3» B «3aza-
yaSy. Caenaite U3MEHEHUsI B Tiporieype ArrS, Tak 4TOObI 3JIEMEHTHI UCXOJTHOTO U U3-
MEHEHHOT'0 MaCCHUBOB BBIBOJIUIIUCH OBl B SUEHKH pabouero aucta 3aaaqas.

3anaua 6.
Pacnionoxute anemMeHTsl MaccuBa A(n) MO BO3paCTaHUIO.
6.1. Pazpabotka anropurma

Cpenu anropuTMoB 0Opa0OTKM MAacCHMBOB HEMAJIOBA)KHYIO POJIb UIPAIOT AJro-
puTMBI cOpTUPOBKU. CopTHpPOBKA (YHOPAIOUYEHHE) — 3TO U3MEHEHHUE MOPSAIKA CIEI0-
BaHMSI 3JIEMEHTOB B 3aBHCUMOCTH OT MX 3HaueHus. CylecTByeT MHOKECTBO aJITOPUT-
MOB COPTHUPOBKH.

PaccMoTpuM COPTHUPOBKY METOAOM MIpsiMoro oomeHa. OCHOBHYIO HICI0 MOKHO
onucarh cienyroumum odopasom. IIpu nepBom npoxone BAOIbL MaccuBa, OepeTcs nepBbIid
AJIEMEHT MacCHBa U CPABHUBAETCS C OCTAIbHBIMU. Eciii BCTpeyaeTcst 37IEMEHT ¢ MEHb-
IIMM 3HAYEHUEM, TO 3JIEMEHThI MEHSIOTCS MecTamu. Bce mocneayronme 3anucu cpas-
HUBAIOTCSI C HOBBIM 3HaueHHEM. B pe3ynbrare 3J€MEHT C HAUMEHBIINM 3HAaY€HUEM
OKa)KeTCsl TEpPBBIM 3JIEMEHTOM MaccuBa. Jlaiiee cpaBHHMBaeTCs BTOPOM 3JIEMEHT C
OCTaJIbHBIMU U T.JI.

JIist peaM3anuu aJropuT™Ma COPTHUPOBKH MAacCHBA BO3HUKAET HEOOXOIMMOCTH
CO3/IaHUS ITMKJIa, COJIEPIKAIIET0 B CBOEM TeJIe APYrou UK. Takue BIOXKCHHBIE IPYT B
JApyra OUKIbl OTHOCATCSA K CTPYKTYPaAM GIOMCEHHbIX Yuka06. I1OpAIoK BIOKEHHOCTH
IIUKJIOB, KOTJIa B TeJi¢ BHYTPCHHErO IHUKJA COACPXKATCS APYTHE IUKIIbI, MOXET OBITH
JA0CTATOYHO OOJIBIIUM. DTOT MOPSIAOK OMPEACISICTCS METOAOM, C IMTOMOIIBIO KOTOPOTO
JOCTUTAeTCs PEIICHHE MOCTaBICHHOM 3ama4un. Tak, mpu oOpabOTKe OJHOMEPHBIX Mac-
CHBOB, KaK MPaBUJIO, yIAETCs MOCTPOUTH aJITOPUTMHUYECKYIO CXeMy O€3 BIIOJKCHHUS IIHK-
7oB. OHAaKO B psjie CAy4yacB MPH PELICHUH TaKUX 3aj1ad 0e3 BJIOXKCHHBIX I[UKIIOB HE
0OOUTHUCE.
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OTMeTuM, 4YTO BCE BIIOKEHHBIC JAPYr B JIpyra IUKJIbI, BKIIOYas HapY>KHBIH,
JOJKHBI UMETh CUETYUKH C PA3IMYHBIMU UMEHAMU. BHE 3THX IUKIIOB CUETYUKH MOTYT
OBITh UCITIOJIb30BAHBI KAaK OOBIYHBIC TEPEMEHHBIE WIIM KaK CYETUUKHU APYTHUX LUKIIOB.

3anuiieM aaropuTM COPTUPOBKU METOAOM MpsSMOro oOMeHa Ha si3bike VBA B
BUJIC OTACJIBHON MPONEAYPHI, MapaMeTpaMu KOTOPOU SIBIISIIOTCSI MACCUB M Pa3MEPHOCTh
MaccuBa.

Sub Sort(a() As integer, n As Integer)
For i =1 Ton -1
For j =1+ 1 Ton
If a(i) > a(j) Then

'[lepecmanoska anemenmos a(i) u a(j)

Temp = a(j)

a(j) = a(i)

a(i) = Temp

End If
Next
Next
End Sub

6.2. B menmax JIydiiero moHMMaHus alropuTMa COPTUPOBKHU MPETYCMOTPUM BBI-
BOJI 2JIEMEHTOB MacCHBa M0CJIE€ KaKIOW UTEPALIUU B STYENKN pabOUero JIucTa.

Jnst aToro 106aBMM orepaTopsl B MpoLeaypy Sort, OHU BbIACICHBI KypCUBOM U
Ha30BEM HOBYIO Tipouenypy SortTras.

Sub SortTras(a() As Integer, n As Integer)

Cells (1, 2) = "i": Cells (1, 3) = "3"
Cells (1, 5) = "3SmemeHTH Maccupa"
l =1: £f1 = False
For i =1 Ton -1
For j =1+ 1 Ton

If a(i) > a(j) Then
[lepecTanoBka s3neMeHTOB a(i) m a(j)
Temp = a(j)
a(j) = a(i)
a(i) = Temp

fl = True
End If
st =" "
For k =1 To n
st = st & a(k) & " "
Next
1 =1+1

Cells (1, 2)
Cells (1, 3)

(N
. pH
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Cells(1l, 5) = st
If £f1 Then Cells (1,

5) .Font.ColorIndex = 8

fl = False

Next

1 =
Next
End Sub

1 +1

6.3. B paboueii kuure Maccusbl co3aaiite padounit muct CopTUpOBKa.

6.4. B okHe pemaktupoBaHusa koaa oobekta Modulelcoznaiite Tpu mporenypbl
Sort, SortTras u Arr6. B npouenype Arr6 Bbi3biBaeM npoueaypy PrVvod mis renepa-
unu maccuBa 4 u npouenypy SortTras qiust COpTUpOBKM MaccuBa A M BHU3yalu3alldd
IIPOMEKYTOUHBIX PE3YJIbTATOB.

OO6paruTe BHUMaHUe Ha HHCTPYKIMIO Sheets ("Nidoédiséa") .Select. B
pe3yabTare BBHITIOIHEHUS Select BbIOMpaeTcs pabouuit nmuct CopTHpPOBKA U Jaiee
pu paboTte ¢ sueiKkaMu pabodero JucTa oOpalieHue BeaeTcs ToJabKo K JucTy CopTu-
pOBKa.

Public Sub Arré6 ()
Dim n As Integer, a() As Integer
Sheets ("CopTupoBka'") .Select
Range ("A:F") .Clear
n = InputBox ("BeegurTe pasmMep Maccuea')
ReDim a(n) As Integer

PrVvod "CopTupoeka", -10, 10, n, a
SortTras a, n
End Sub

6.5. 3anyctute npouenypy Arr6. BBeaure pa3aMepHOCTh MacCHBa paBHYIO 4.

6.6. B pesynbrare Ha pabouem iucte COpTUPOBKA MOSABISETCS Pe3yabTaT pabOThI
MPOTrpaMMBbl, TIPEACTaBICHHbIA Ha puc. 43 (MOCKOJIBKY MAaCCHUB 3aMOJHAETCS Clydail-
HBIMU YKcliaMu, cToJiOel] A u E y Bac BBITIIAIUT MO-IPYyTromy).

A |8 | ¢ | b | E | F |
1 -2 i JNEMEHTE MACCHES
2 10 1 2 2 1o 74
3 | -7 1 3
4 4 1 4 1o -2 4
15 |
B | 2 3
7 2 4 72 1m 4
=
RaN 3 4
10
11
EFl
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Pucynok 43. Busyanu3zaius poreaypbl COpTHPOBKU
Ha pabouem smcte MS Excel

MaccuB A4 3anucaH B mepBoM cTosbme. Bropoilt u TpeTuit cTonlupl comepkar
3HAYEHUA I, j IS KXKI0M UTEpALlMU. DJIEMEHTHI MAaCCUBa 3allMCaHbl B BUJE CTPOKOBOM
KOHCTAaHThI. ECJIM 1BET CTPOKH, COAEpKalleil 3JIEMEHTHl MAaCCUBA, HE YEPHBI, TO MOPSI-
JIOK 3JIEMEHTOB MAacCCHUBAa U3MEHSJICSA: MEHSUINCh MecTaMu A(i) u A(j) 3IEMEHTHI U B pe-
3yJITATE MOJYYEH MACCHUB, SJIEMEHTBI KOTOPOT'0 PACIONAraloTCs B MOPAJIKE, YKa3aHHOM
B cronoie E.

Hanpumep (cm. puc.43), nociae cpaBHEHHs] IEPBOTO JIEMEHTAa CO BTOPBIM MOPSi-
JIOK 3JIEMEHTOB MAacCHBa HE M3MEHHJICS (JIEMEHTHI MAacCHBA BBIJCIICHBI YEPHBIM IIBE-
TOM), TIOCJI€ CpPABHEHUS MEPBOTO JEMEHTA C TPETHUM MPOU30IIETT OOMEH MEXIY Tep-
BBIM M TPETHUM DJIEMEHTOM MAaCCHBa U B PE3yJIbTAaTe MOJYYECH CICTYIOMINI MOPSA0K
aJIeMEeHTOB MaccuBa: -7, 10, -2, 4 (37IeMEHThl MacCcHUBa BBIJEICHBI TOTYOBIM IIBETOM).
Jlanee cpaBHUBAIOTCS TIEPBBIM M YETBEPTHIN d7eMEHTHI (-7 U 4), TOPSAIOK IJIEMEHTOB
MaccuBa A HE U3MEHUJICS.

HGPGXOIII/IM KO BTOpOﬁ UTCpann: CpaBHHUBACTCA BTOpOI>'I QJICMCHT MacCCHBa C
TPCTBHUM U YCTBCPTHIM, HAUMEHBILIMNA CTAHOBUTCS BTOPBIM 3JICMCHTOM MACCHBA.

[lanmee TpeTunii SJIEMEHT MaCCHUBa CPABHUBAETCS C YETBEPTHIM. T.0. MMOCIEeHAA 3a-
MOJIHEHHAs siuelika cTonoua E conep uT ynopsA0ueHHbIN M0 BO3paCTaHUIO MaccuB A.

Pa36epute pe3ynbTaThl pabOThI Balllel TPOTrPaMMBl.

6.7. Teneps coszmanum mporeaypy Arr6l, mist ynopsimounBaHusi MmaccuBa A 0e3
BU3yaJIM3alMU TPOMEKYTOUHBIX PE3YJIbTATOB.

Public Sub Arré6l ()
Dim n As Integer, a() As Integer
Sheets ("CopTupoeka") .Select
Range ("A:E") .Clear
n = InputBox ("BBemgure pasMepHOCTBL Maccusa')
ReDim a(n) As Integer
PrVvod "Coprumpoeka'", -10, 10, n, a
Sort a, n
'BEIBOJ] YIHNOPSIHOYEHHOI'O MaccHuea

For i = 1 To n
Cells (i, 2) = a(i)
Next
End Sub

6.8. 3anyctute npouenypy Arr61l. Yoeaurecn, 4To 3aga4a COPTUPOBKH MacCHBa
pelIieHa npaBuiIbHO.
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[Ipu copTHpoBKE MaccuBa IO YOBIBAaHHIO TaK)XK€ MOYKHO BOCIIOJIB30BaThCS aJlro-
o PUTMOM TIpsIMOTO oOMeHa. JIocTaTOYHO MOMEHSTh 3HaK B YCIIOBHOM OIepaTope Te-
§ JIa LIYKJIA.
§If a(i) < a(j) Then
§ Temp = a(jJ)
S a(j) = a(i)

a(i) = Te
End If

6.8.* IIpumMeHumM nporueaypy sort AJisi COpPTUPOBKHM HA3BAHUM JINCTOB aKTUBHOM paboueit
kauru. Co3maiiTe NpUBEICHHYIO HUXKE Tpolenypy U 3amyctute ee. CucreMa cooOUTuT
00 ommoOke. [TombITaiiTech HANTH U UCTIPABUTH OITHOKY.

Sub SortSheets ()
Dim SheetNames () As Variant
Dim SheetCount As Integer
'Onpedenenue Koauvecmeda 1Ucmos,
'usMeHeHUue pazmMepHOCmMuU MACCUBA
'Ceoticmeo Count koanekyuu Sheets
'6038pawaem wucio pab. 1ucmoas
SheetCount = ActiveWorkbook.Sheets.Count
ReDim SheetNames (1l To SheetCount) As Variant
'3anonnenue maccuéa HA38AHUAMU JTUCMOB
'Ceoticmeo Name koanexyuu Sheets

'6038pawaem umsa paboue2o 1ucma
For i = 1 To SheetCount

SheetNames (i) = ActiveWorkbook.Sheets (i) .Name
Next
'Copmupoeéxa maccuea 6 so3pacmaioujem nopsaoxe
sort SheetNames, SheetCount
'"Memoo Move koanexkyuu Sheets
'‘8bINONIHSIEM nepemMewerHue 1ucma 8 opyzoemecmo pabouei KHuU2u
For i = 1 To SheetCount
Sheets (SheetNames (i) ) .Move Before:=Sheets (i)
Next
End Sub

3amgaua 7.
HaiitTu cymmy OTpULIaTENIbHBIX AJIEMEHTOB B KaXJ0il CTpOKE MaTpullbl A(n,m).
7.1. Pa3pabotka anropurma

B oTnuune oT 0AHOMEPHOTrO MAacCUBa, B KOTOPOM HMCIOJIB30BAJICA TOJBKO OJUH
HOMED JJISI OTIPEICIICHHS] MECTOTIOJIOKEHUS dJIEMEHTA U TPeOOBAJICS TOIBKO OIWH KT
JUTSI BBOJIA/BBIBOJIa M 0OPAaOOTKHU SJIEMEHTOB MAacCHUBa, B IBYMEPHOM MAacCUBE JIJisi 00pa-
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OOTKH ¥ BBOJIa/BBIBOJIA PJIEMEHTOB HEOOXOIUMBI JIBa BJIOKEHHBIX JIPYT B JIpyra IHUKJIA.
BHenHui UMK npegHa3HavyeH JUisl U3MEHEHHSI HOMEpa CTPOKH i, a BTOPOM, BHYTPEH-
HUH, - JJIs1 ”3BMEHEHHUSI HOMEepa CTOJI011a j B TEKYIIEH CTPOKE i.

bynem reHepupoBaTh 3JIEMEHTHI MaTpPHUIBI C MOMOIIBI0 (OPMYJIBI TeHEpaIluu
CIy4dalHBIX yucea Ha oTpeske [b,c] A(i, j)=b+(c-b)*rnd().

C mmoMo1IbI0 IUKJIa

For j =1 Tom
a(l,j) = c + (d - ¢) * Rnd()
Next

MOYHO 3aIlOJIHUTH MEPBYIO CTPOKY MATPUIII A (n,m).

AHaJIOTMYHO BTOPYIO CTPOKY 3aMOJHSAEM C TOMOIIBIO KA

For =1 Tom
a(2,j) = c + (d - ¢) * Rnd()
Next

T.o. HaJI0 n pa3 IIOBTOPHUTH OIICPATOP HHKJIA AJIA 3allOJJHCHHUA 1 CTPOK MATPHUIBI,
HU3MCHA JIMIIb HOMCP CTPOKH B OIICPATOPC, CTOAIICM B TCJIC IHKIIA. CJ'IGI[OBaTeHI)HO,
MOJKHO 3aKJIIOUYHUTH OIICPATOP OHUKJIA TAKKC B IIUKIIL:

For i = 1 To n
For j =1 Tom
a(i, j) = b + (c - b) * Rnd()
Next
Next

Jlnst pa3pabOTKKM alNropuTMa BHIYKCICHUS B CTPOKax M CTOJOIAX JBYMEPHOTO
MacCHBa MO>XHO BOCTIOJIb30BAThCS CICTYIOIIMM METOJOM: IOCKOJIBKY CTPOKH (CTONO-
IIbI) MaTPUIIBI TIPEACTABIISIIOT COO0M OJJHOMEpPHBIE MAaCCUBHI, TO, 3a(DUKCUPOBAB CTPOKY
(cronberr), pemaeM  TOCTABICHHYIO — 3agady Il OJHOMEPHOTO  MacCuBa
(B paccMaTpuBaeMOM MPUMEPE MOKHO MPUMEHUTDH aJTOPUTM HAXOXKIACHUS CyMMBI OT-
pHUIIATENBHBIX AJIEMEHTOB OJTHOMEPHOTO MacCHBa), Jajiee MoMeniaeM pa3paOdOTaHHBIN
QJITOPUTM B TEJIO BHEIIHETO ITUKJIA TI0 CTPOKaM (CTOJIOIam).

Haitnem cymMmmy OTpUIIATENIBHBIX 3JIEMEHTOB B IIEPBOM CTPOKE MATPHULIBL.

s =0
For j =1 Tom

If a(l, j) < 0 Then s = s + a(l, j)
Next

AHQJIOTMYHO HaWJIEM CYMMY OTPHULIATENBHBIX 3JIEMEHTOB BO BTOPOU CTPOKE MaT-
PHLIBL.
s =0
For j =1 Tom
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If a(2, j) < 0 Then s = s + a(l, 3j)
Next

Ecan 3anomuHaTh CYMMY OTPHLATCIIbHBIX 3JICMCHTOB K&)K,Z[Of/i CTPOKH MATpPHIIBI
B O,Z[HOI>’I STYCHKE §, TO IMPOAOJIKAA BBIYHUCICHUA JO CTPOKHU C HOMCPOM 71, B STYCHKE §
OKaKETCH JIMIIb CyMMa OTPHULATCIIbHBIX 3JICMCHTOB HOCJ'I@I[HGI?I CTPOKH.

CrnenoBaTesbHO, CYMMY OTPULATENbHBIX 3JIEMEHTOB CTPOKU C HOMEPOM [ HY’KHO
XPAaHUTh B AYEUKE §(1), T.0. MOJIy4aeM OJHOMEPHBIA MACCUB S.

Pemenue 3aJa4i CBOAUNTCA K BBIIIOJTHCHHIO ITIOCIICAOBATCIIBHOCTH IIAI'OB.

1 mar. Haxonum cymMMy OTpUIIaTENIbHBIX 3JIEMEHTOB B IEPBOM CTPOKE.
s(l) =0
For j =1 Tom
If a(l, j) < 0 Then s(1) = s(1) + a(1l, j)
Next

2 mar. HaxoguMm cymMMy OoTpHIIaTEIbHBIX 3JIEMEHTOB BO BTOPOM CTPOKE.
s(2) =0
For j =1 Tom
If a(l, j) < 0 Then s(2) = s(2) + a(1, 3)
Next

" T.J.

i mar. Haxonum cymMMy OTpUIIaTEeNIbHBIX JIEMEHTOB B 1-TOU CTPOKE.
s(i) =0
For j =1 Tom
If a(l, j) < 0 Then s(i) = s(i) + a(1l, j)
Next

U T.O.

n mar. HaXOI[I/IM CyYMMY OTpHUHATCIIbHBIX 3JICMCHTOB B n-Tou CTPOKEC.

s(n) =0
For j =1 Tom

If a(l, j) < 0 Then s(n) = s(n) + a(l, 3j)
Next

OueBUIHO, UTO PEIICHUE 33/1a4l MOKHO CBECTHM K ONEpPaTOpy LIMKIIA MO MEPEMEH-
HOW [, KOTOpasi ONPEAEIIAET HOMEP CTPOKHU.

For i = 1 To n
S(i) =0
For j =1 Tom
If A(i, j) < 0 Then S(i) = S(i) + A(i, 3J)
Next
Next
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7.2. PeanuzyeMm penieHue 3aa1a4u B cpene VBA.

HcxoniHble TaHHbBIE U pe3yJIbTaT paboThl MPOTpaMMbl TOMECTUM Ha paboyuHii TUCT
Excel.

B okHO penaktupoBaHus kojna oObekta Modulel cozmaiite mpouenypy
PR _ForFor. O6pature BHUMaHue, YTO ABYMEPHBII MacCUB A OOBSBIISICTCS KaK JUHA-
MHYECKHM.

Public Sub PR _ForFor ()
Dim A() As Single
Dim S() As Single
n = InputBox ("BBemgmre KOJIMYECTBO CTPOK")
m = InputBox ("BBeaumTe kKoOIXMUYECTBO CTONOGIOB")
ReDim A(1 To n, 1 To m) As Single
ReDim S(1 To n) As Single
'Ouucmka cmonbyos pabouezo aucma 014

'6600a HOBBIX OAHHBLX
Sheets (2) .Range("A:Y") .Clear

Cells (1, 1) = "MarTpuna"
Cells(1l,m+2)="CyMMa OTPMI,-HHX DJIEMEHTOB CTPOKM"
c = -3: b =25

'3anonnenue mampuynl u
'nepenoc 3nemeHmos Mmampuyvl Ha paboyull AUCm
For i = 1 To n
For j =1 Tom
A(i, j) = c + (b - ¢) * Rnd()
Cells(i + 1, j) = A(i, 3J)

Next
Next
'Hukn no cmpoxam
For i = 1 To n
S(i) =0

'Hukn no cmonbyam
For j =1 Tom
'Eciu ompuyamenvhvili 21emMenm HAUOeH,
'yeeruuums cymmy Ha e20 3HAYEeHUEe
If A(i, j) < 0 Then S(i) = S(i) + A(i, 3J)
Next
'Pe3yiomam nepenecmu 6 Auelky paboyezo jucma
Cells(i + 1, m + 2) = S(i)
Next
End Sub

7.3. 3anyctute npouenypy PR _ForFor.

PesynbpTaT paboThl Iporienypsl IpuBeAcH HA puc.44 .
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A | e e | o | E | F | 6 | H | 1 | J |
1 |Matpuua CymMMa OTPHUATENEHEY 3NEMEHTOE CTROKM
2 | 3900955 332384 001171] 4595625) 3971567 -0,01171
3 | -258011| 4596453) -0,08735] 1,198947| 3,136593 -2 63796
4 | 257196 1739666 0749601 -051468] 1981574 -3,18664
o]

Pucynok 44. Pesynbrat pabots! nponeaypst PR_ForFor

7.4. Pemute clieyIonlyro 3ajauy: HAWTU MPOU3BEICHUE YETHBIX YUCE B KAXKIOM
ctonbre matpurpl A(7,8).
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JlaGoparopnas padora Nel(

Tema: Co3nanue moib30BaTe/bCKO (POPMBbI. AJITOPUTM HAXOKIAECHUS MAKCHMYMA
U MUHMMYMAa OJTHOMEPHOI0 MaCcCHBA.

3amava: onpeaeauTh MaKCUMAIbHBIN 1 MUHUMAJIBHBIA J10X01 (prpmbl 3a 20 JeT.

Jlnsg  penieHUss MNOCTaBJIEHHOM 3a7aud MPUMEHUM TEXHOJOTHI0 OOBEKTHO-
OPUEHTUPOBAHHOI'O MNPOrPAMMHUPOBAHMS, BKIKOYAIOIIYIO TEXHOJIOTHMIO IPOLIEAYPHOTO
IIPOTPaMMUPOBAHUS.

1. ®opmanu3anus 3axavyu. PenieHue noctaBaeHHON 3a1a4l CBOJUTCS B HaX 0K Ie-
HUIO MUHUMYMa U MaKCUMyMa OJJHOMEPHOTo MaccuBa. OrnpeaeanM UCXOAHbIE U BbI-
XOJHBIE TaHHEIE.

Hcxonubie nannbpie: oqHOMEpHBIN MaccuB A(20), COCTOSIINIM U3 BEIIECTBEHHBIX YUCEIL,
KaXXJI0€ U3 KOTOPBIX ompeensier Aoxoa hpupMel 3a i-i rox (i=1,2,...20).

BrixonHble 1aHHBIE: MaX— MaKCUMAaJIbHBIN J0X01 (PUPMBI, min — MUHUMAJIbHBIN J0-
X0J1 (PUPMBI.

2. PazpaboTka aaropurma. J[Jisg pemeHns HOCTaBJIECHHOM 3a/1a4d MOYKHO TPUMEHHUTh
CTaHJIaPTHBIN aITOPUTM HAXO0XKICHUS MAKCUMyMa [ MUHUMYyMa|.

PaCCMOTpI/IM AJITOPUTM ITOUCKA 3JICMCHTA C MAaKCUMAJIbHBIM 3HA4YCHHUCM B OJJHO-

mepHoM MaccuBe A(N) .
/N, /i(N) /

max=A(1):m=1

max=A(i): m=i

PucyHok 45. AITOpUTM MOUCKA 3JEMEHTA C MAKCUMAaIbHbIM
3HaYeHueM B oJJHOMepHOM MaccuBe A(N)
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Brenem o003HaueHUS | — TEKYIIUM HOMED dJIeMeHTa, A(i) — TeKyllee 3HaUeHHe
3JIEMEHTa MaccuBa, N — KOJUYECTBO AJIEMEHTOB OJHOMEPHOIO MAacCUBa, M — HOMED
MaKCHUMaJILHOTO DJIEMEHTA MAaCCHBAa, max — 3HAaUCHHE MaKCHUMaJIbHOTO BJIEMEHTa Mac-
CHUBa.

OCHOBHOM HJI€€il alropuTMa SIBJISIETCS] BBINIOJIHEHUE CPABHEHMS TEKYIIEro dJie-
MEHTa MaccuBa A(i) W 3JIEMEHTa C MAKCUMAJIbHBIM 3HAYEHUEM Max, ONPEACICHHBIM Ha
MPEIBIAYIIEM IIAre UTEPALUH.

[To anroputmy n300pakeHHOMY Ha puc.45 B Ka4eCTBE HAYAIILHOTO MaKCUMallb-
HOTO dJIeMeHTa OepeTcs MepBBIA dJEMEHT MaccuBa. [I0CKONBKY CpaBHUBATH IEPBBIN
AJIEMEHT MacCHUBa ¢ COOOM HE MMEET CMBICIIA, IUKJ BBITIOJIHSAETCS, HAUUHAS CO BTOPOTO
AJIIEMEHTA.

JIns1 HaXOXKIeHUsI MaKCUMAJIBHOTO 3JIEMEHTA B MACCUBE 3aITUILEM ITPUBEICHHBIN
BBIIIE aJITOPUTM Ha si3bIke VBA.

Max= a(l) :M=1
For i = 2 To N

If Max < a(i) Then Max= a(i) :M=1i
Next

Jlns mydimero moHUMaHUS padOThl alrOpUTMa COCTAaBUM TaOJMILy TPACCHUPOBKHU
st MmaccuBa: a(l) =-5, a(2) =6, a(3) =5, a(4) = 6 (N=4).

Onepatop \

1 m max
Max= a(l) :M=1 — 1 -5
For i = 2 To N . 2 1 -5
If Max< a(i) Then Max= a(i) :M=i b §‘ 5 2 2 6
Next a 3 2 6
For i = 2 To N . 3 2 6
If Max< a(i) Then Max= a (i) :M=i i § 5 3 2 6
Next = 4 2 6
For i = 2 To N . 4 2 6
If Max< a(i) Then Max= a(i) :M=i a 52 4 2 6
Next = 5 2 6

T.0. MakCUMaJIbHBIN 3JIEMEHT PaBeH 6, a €ro UHAEKC B MACCUBE @ PABEH 2.

Hemuoro nzmenum AITOPHUTM HAXOXKXIACHUA MAaKCUMAJIbHOI'O 3JICMCHTA B MAaCCHBC.

Max= a(l) :M=1
For i = 2 To N
If Max <= a(i) Then Max= a(i) :M=i

Next
OueBUHO, YTO MPUMEHUB JIAHHBIN aJITOPUTM K IPUMEPY, MTOJTYYUM, YTO MAKCH-
MyM TakKXe paBeH 6, HO ero UHAEKC paBeH 4.
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HTaK, CCJIK IPUMCHSACTCA CTPOTOC HCPABCHCTBO B YCJIOBHOM OIICpATOPE, TO
HaXo0aIuM MaKCHMaJIbHbIN 2JIEMEHT C MUHUMAJILHBIM HHACKCOM, CCJIN HECTPOTOC HCPA-
BCHCTBO, TO — MaKCUMaJIbHbIN 3JIEMEHT C MaKCUMaJIbHBIM HHICKCOM.

AHaNnOru4Ho MMPUBCACHHOMY BBIIIC aAJITI'OPUTMY BBbIYUCIEICTCA MUHHUMAaJIbHBIN
9JICMCHT OAHOMCPHOI'O MaCCHBaA, HGO6XO,ZII/IMO JIMIb B YCJIOBHOM OIICPATOPEC 3HAK OT-
HOIIICHUA ITIOMCHATH Ha HpOTHBOHOJ’IO)KHBIﬁ.

3. Peasm3anus aaropurma Ha IBM.

[Ipexxne yeM NPUCTYNHUTh K HANKMCAHUIO MPOTrPAMMHOTO KOJIa CIPOEKTUPYEM
M0JI30BaTENbCKYI0 (DOPMY U ONPEACIIUM T/ie OyIyT HaXOAUTHCS UCXOJIHbIC JIaHHBIE U
KakuM 00pa3oM OyAET OCYIIECTBISITHCS BBIBO BBIXOIHBIX JIAHHBIX.

[IycTh McXoAHBIE AaHHBIE COAEPKUTCS Ha nucte JlaHHble pabodeil KHure B Iua-
nazoHe A2:A21 (cm. puc.46; naHHBIE MOYXXHO CT€HEPHUPOBATH C MOMOIIBIO (OPMYJIIbI =-
500+1100*CJIYNC(); manee HYyKHO BBIACIUTH nuamnazoH A2:A21; ckonmupoBarh JIaH-
Hele B Oydep obmeHa, BbimogHUTh KomaHay IIpaBka/CnenuajbHas BceraBka (s
Microsoft Office 2007 — Bxianka I'naBnas, nanens bydep oomena, B criicke Bera-
BUTH koMaHJia CienuajibHasi BCTABKA), B IMAJIOTOBOM OKHE BBIOpATh MEPEKII0YATENb
3HayeHus).

A2 - Fe =-500+1100°CIHMC)
A | B | ¢ | DO |
Hoxogkl
- 213,35;1!
235 03p.
- 394 57p.
- 169 83p.

M| = LD B —

4

Pucynoxk 46. ®parmeHnt paboyero jJucTa
C TEHEpALMEN CIIyYalHbIX YUCET

Pe3ynbTaT BhIBEIEM B TEKCTOBOE IOJIE B MOJIB30BaTEILCKOM Ppopme. Kpome 3To-
0, BBIJICTTUM LIBETOM STYEHKH pab0OYero JucTa, CoAeprKaiiie MUHUMAJIbHBIA 1 MaKCH-
MaJIbHBIA 3JIEMEHTHI.

4. Co3paHue nM0J1b30BaTeJIbCKOH (POPMBI
4.1. Bwidepute xomanay CepBuc/Makpoc/Penakrop Visual Basic.

4.2. Bwidepute komanny Insert/UserForm. B pemaktope Visual Basic mosBst-
Cs: OKHO C TIOJIb30BAaTENIbCKOM (hOpMOM M TaHe b UHCTPYMEHTOB IlaHesib 3J1eMEeHTOB.
Heobxoaumpie 1i1st mpoeKTUpOBaHUS (POPMBI DJIEMEHTHI yKa3aHbl HA PUCYHKE 47: TOJIb-
30BaTeNbcKas (hopmMa UMEET OJJHY HaJIUCh, OJTHO TI0JIe BBOJIA, IBE KHOTIKHU.
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KHOTIKA

Pucynok 47. I1aneJsib 3J1eMeHTOB

4.3. Wcnonw3ys nuanoroBoe okHo CBoicTBa (JJisi BbI30Ba OKHA CBOWMCTB BBI-
nosaute komanay View/Properties Windows) u [Tanens s1eMeHTOB, IPOCTHIM Tiepe-
TaCKMBAaHUEM DJIEMEHTOB YyIpaBlieHUs Ha QopMy, co3/laiiTe U3 MOJIb30BaATENbCKOM (Hop-
MBI IMAJIOTOBOE OKHO, ITOKa3aHHOE Ha puc. 48.

userFormt x|
o B S SUHIE SIS T I e
Labell SEENE
IéHOHKa Kuonka
ommandButton] || HEN D CommandBution2

CommandButtonl

Pucynox 48. Co3nanue nonb30BaTeabCcKon (HopMbl

4.4. Onpenenure 3HaueHue cpoiictBa Caption (Haammcb, oroOpaxkaemas Ha
QJICMEHTE YIpaBJicHHs, UII (POPMBI — TEKCT, OTOOpakaeMbIii B CTPOKE 3arojoBKa
dbopmbl) a1 37eMeHTOB yripaBieHus u ¢hopmsl (Tabdi.10).

Tabauya 10. 3nauenue Ceoticmea Caption s1emenmos ynpasnenus u popmol

OOBeEKT 3HaueHue

UserForml Haxoxaenne MakCMMaabHOIO 1 MUHUMAaJIbHOI'O JOXO-
na

Labell Pesynbrar

CommandButtonl MuHumym

CommandButton?2 MakcumyMm

4.5. Jlns Toro 4TtoOBl HamucaTh MNPOLEAYpYy OOpabOTKH COOBITUN HaKaTHs
KHONIKA MHUHMMYM uUiu MakcuMyM (coObitue Click), qBaxkapl mIeNKHUTE Ha AJIEMEHTE

ynpasinernus CommandButton. MoxxHO BOCIOJIB30BaThCS KOMAHIIOW KOHTEKCTHOTO
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menio Gopmel View Code. [laiee B Mozyse GopMbl MOXKHO BOCIIOJIB30BaThCS BBIOO-
poM 00BEKTa, TOMEIIEHHOTO Ha (hOPMY M COOBITHS C HUM CBsi3aHHOTO. UMs1 cOOBITHII-
HOM Mpoueaypbl BBOAMTH BPYYHYIO He ciaenyet. (Cm. puc. 49)

CommandButton1 v Click v
| , =] =l
BeforeDropOrPaste al

Private Sub CommandBuyttonl_ Click ()| ~cr
Erter

End Sub Error \

i CoObITHS DIEMEH-
KeyDown

Nwms snemenTa oo Ta yIpPaBJICHUS
eylp

ynpaBﬂeHI/IH MouseDowen
MousehMove =

| | Mouselp P

Pucynox 49. Beibopom o0bekTa, moMenieHHoro Ha popmy
1 COOBITHUS C HUM CBS3aHHOTO

4.6. B OKHO penakTHUpOBaHUSI KOJila HEOOXOIMMO BBECTH MPOTPAMMHBIA KO
IIPUBEICHHBIN HUXKE.

Dim a(20) As Single
Private Sub CommandButtonl Click ()
Min = a(l): M=1
For i = 2 To 20
If Min > a(i) Then Min = a (i) :M=i
Next
TextBoxl.Text = Min
'Buloenumb JceimuiM Y8emoM AUeliKy ¢ MUHUMAIbHbIM 3HAYeHUEeM
Cells(M+1,1) .Interior.ColorIndex=6
End Sub

Private Sub CommandButton2 Click ()
Max= a(l) :M=1
For i = 2 To 20
If Max< a(i) Then Max= a(i) :M=i
Next
TextBoxl.Text = Max
'‘Bvidenums CUHUM YB8EeMOM AYEUKY C MAKCUMANbHbIM 3HAYEHUEM
Cells(M+1,1) .Interior.ColorIndex=5
End Sub

Private Sub UserForm Initialize()

'Ouucmums popmamsl 8 cmoabye A
Range ("A:A") .ClearFormats

‘cuumopiéanHue OAHHLIX 8 Maccus ¢ pabouezo aucma
For i = 1 To 20
a(i) = Cells(i + 1, 1)
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Next
End Sub

4.7. Bomonauts komanay Debug/Compile VBA Project.

5. Ilpouecc co3gaHusi TUAIOTOBOIO OKHA U MPOLEAYD, CBSI3aHHBIX C HUM, 3aBEpIICH.
Jlist TOro 4ToObl MPOBEPHUTH KaK paboTaeT co3/IaHHas MporpaMma, HaXMUTE KHONKY F5.
Ha sxpane Ha hoHe pabouero aucra 0ToOpazuTcs auanorosoe okHo HaxoxaeHue max-
CUMaJIbHOTO M MUHUMAJIBHOTO n0XxojAa. [loodepeqHo Ha)kMUTE KHONKH MHUHHUMYM H
MaKCHUMyM B TEKCTOBOM I0JI€ OTOOPa3UTCsI MUHUMYM U MaKCUMYM HMCXOJHOTO MacCHBa
COOTBETCTBEHHO (cM. puc.50), Ha paboueMm JHcCTe SYCHKH, COAepKAIlhe MUHUMYM U
MaKCUMyM OyayT BBIJICTICHBI [IBETOM.

HaxoxaeHWe HAKCHMANBHOT 0 W MHHHMAa EI

PezyneTar

-456,6316

MHHRYM E MakCHMYM

Pucynox 50. [lonb3oBaTensckas Gpopma AJig BBIYUCICHUS
MUHHMAJIBHOTO ¥ MaKCUMAaJIbHOTO 3JIEMEHTA MacCUBa

6. Jlns 3amycka ¢popmsl ¢ pabodero ymcta Excel BEIOJIHUTE CIIEAYIOIIHNE TCHCTBHUS.

6.1. Otkpolite Bknaaky Pazpadorumnk

74

Pexrcim

6.2. HaxxmuTe KHONIKY PeXMM KOHCTPYKTOpA kercpraors: Ha aHe d JJIEMEHTHI YIpaBJie-
HHUSA

6.3. Haxxmure kHOmky BcraButh u BbiOeputre snemeHT KHomka B 3nemMeHTax
ynpasieHus ActiveX U IEpeHeCcuTe ero Ha padoYnil JIHUCT.

7. BBITIOJIHUTE TBOMHOM IIETYOK HA KHOIKE U OPTaHU3YUTE CICAYIOLIYIO IPOLEAYPY

Private Sub CommandButtonl_ Click()
UserForml.Show
End Sub
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Jlaboparopnasi padora Nell

Tema: 3anoiHeHue 3jiemeHTa ynpasieHusi Cnucok. BbI0Op HeCKOJIbKHX 3J1eMeH-
TOB U3 cnKcka. BoinosiHenne cnenuuiupoBaHHBIX oNepanuii HAJ BHIOPAHHBIMH
3JIeMEeHTAMM U3 CIIUCKA.

3anaua: Haiitu cymmy, mpousBeieHre, cpeinee apuMeTuieckoe BHIOPAHHbBIX 2JIEMEH-
TOB HEKOTOPOT0 Habopa YKCell.

Jnsg  pemieHWsT MOCTaBJICHHOM  3aJadyd  NPUMEHHUM  TEXHOJOTHMI0  OOBEKTHO-
OPUEHTUPOBAHHOI'O MNPOrPAMMHUPOBAHMS, BKIKOYAIOIIYIO TEXHOJIOTHMIO IIPOLIEAYPHOTO
IIPOTPaMMHUPOBAHUS.

1. ®opmasm3zauus 3aga4u. Onpeaenum UCXOIHbIE U BBIXOAHBIEC TAHHBIE.

I/ICXOI[HBIC JAHHBIC: Ha60p YqUuCECJI KOTOpBIe MOJKXHO 3aIIUCaTh KakK OI[HOMCpHBIﬁ MaCCHUB
(1,3,4,5,6,7,8, 10)

BBIXOIIHLIC JAaHHBIC: S — CyMMad BBI6paHHI>IX QJICMCHTOB, P — IIPOU3BCACHHC BI)I6paH-
HBIX 3JICMCHTOB, Sd4 — CPCIHCC apI/I(l)MeTI/ILIeCKOG BLI6paHHI)IX QJICMCHTOB.

2. Pa3zpaboTka aaropurma. JIJis pemeHus MOCTaBICHHON 3a7a4ll MOYXHO MPUMEHHUTD
CTaHJapTHBIC aJITOPUTMBI HAXOXKJICHUSI CYMMBI M TIPpOM3BeAcHUA. B mepeMenHoit k xpa-
HUTCS KOJIMYECTBO BIOPAHHBIX A1eMeHTOB. (CMm. puc. 51)

/ Ar(8) /

3
S=0, P=1, k=0,i=1

i=i+] [

SA=8k !
v ¥ S=S-+Ar(i)
/ sp /) sesa / ¥
I | P=P*Ar(i)
CHlone o
Pucynoxk 51.
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3. Peasmzanus aaropurma Ha IBM.

COBI[&I[I/IM IMPUITOKCHUC, KOTOPOC ITO3BOJIUT BI>I6paTI> HCCKOJIbKO YHCCJI, BBIBO-
JUMBIX B CIIMCKC B IHMAJIOTTOBOM OKHC OHepaHI/II/I HaJd 9JICMCHTaMHU CIIMCKaA.

3.1. Bribepure xkomanay CepBuc/Makpoc/Penakrop Visual Basic.

3.2. Bribepure komanay Insert/UserForm. B penaktope Visual Basic mosBst-
Csl: OKHO C TOJIb30BaTeIbCKOM (HOpMOI U TaHeslb MHCTPYMEHTOB [laHens 371eMeHTOB.
HeoOxomumsbie 11 mpoeKTUpOBaHUs (POPMBI 3JIEMEHTHI yKa3aHbl Ha PUCYHKE: MOJb30-
BarenbcKas (hopmMa MMEET CIHUCOK, OJJHO T0JIE BBOJA, JIBE€ KHOIIKH, TPH IMEPEKII0YaTeNs,
paMmKy, Haanuch. B rpynmne Onepanus cieqyeTr yCTaHOBUTh OAWH U3 MEepEeKIIovaTeseil:
Cymma, Ilpoussenenne wnu CpeaHee, 4YTOOBI yKa3aTh Kakas onepamusi OyneT BBINOJI-
HATBHCS HaJ BbIOpaHHBIMU unciaMu. HaxkaTne kHOnKK BBIYUCINTE JOIKHO MPUBECTH K
BBITIOJTHEHUIO OIIEpalliy U BBIBOAY pe3yJibrara B noje PesynpraT. (CMm. puc.52)

UseForm |
= Cnepamung
N | ~_-
ListBox] | = L C Cymma S [ Framel
Crucok : | . Pamka
[ Cpeanee - |OptionButton
. 1"|OptionButton2
S - |OptionButton3
............... PEzvnNeTa .
CommandButtonl | - L TEETE \ ...... [lepeximouaTeny
CommandButton2 BEIUMCATE L I
Knonku I Labell
MeTka
ormeHs [ NG I
TextBox1

TexcToBoe 1m1osie

Pucynox 52. [IpoexktupoBanue mMoab30BaTeIbCKON (HOPMBI

B penakrope VBA co3aath nonb3oBaTenbekyo hopmy. 3HadeHus cBoicta Cap-
tion AJIeMEHTOB yIpaBJieHUs MpUBeAeHbI B Tadwmie 11.

Taonuya 11. 3nauenue Ceoiicmea Caption 21emeHmo8 ynpaesieHus

OOBeKT 3HaueHUE
Framel Onepanus
OptionButtonl Cymma
OptionButton2 [TpousBenenue
OptionButton3 Cpennee
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Labell Pesynbrar
CommandButton1 Borauciauth
CommandButton2 OtmeHa

3.3. IlpuBencHHBIE HWXKE MPOLEAYPHI CBSA3ATh C JJIEMEHTAMHU MOJIb30BATEIIb-
ckoii opmbl. KoMMeHTapuun MOXKHO HE BBOJUTH B KO MporpamMmbl. OHHM MPUBEICHBI
JUTs1 OOBSICHEHUS JIOTUKH MPOTPAMMBEI.

Private Sub ListBoxl_ Change ()
'IIpoyedypa ouuwaem noae Pezyromam npu usmenenuu Cnucka
TextBoxl.Text = ""
End Sub

Private Sub OptionButtonl Click()
'TIpoyedypa ouuwaem noae Pe3ynomam npu wenuke Ha nepexiodamee
TextBoxl.Text = ""

End Sub

Private Sub OptionButton2 Click()

'TIpoyedypa ouuwaem noae Pe3yniomam npu wenuke Ha nepexiodamee
TextBoxl.Text = ""
End Sub

Private Sub OptionButton3 Click()

'TIpoyedypa ouuwaem noae Pe3yibmam npu wenuke Ha nepexiodamee
TextBoxl.Text = ""
End Sub

Private Sub CommandButtonl Click()
'[Ipoyedypa nposedenus 8bluuUcIeHUl C 6blOPAHHBIMU dIEeMEeHmM amu
‘cnucka 6 3agucumocmu om 8blOPAHHOU ONepayuu
Dim i As Integer 'i-gcnomozamenbHas nepemennas
Dim n As Integer
n-uepaem posb cuemyuKa Yucia 8bl0PaHHbIX INEMEHMO8 U3 CNUCKA
Dim s As Double 's-cymma 6bi6panHbIX dNeMEHMOB8 U3 CRUCKA
Dim p As Double
'D-npouszgederHue 6blOPAHHBIX INEMEHMO8 U3 CHUCKA
Dim sa As Double 'sa-cpednee apugpmemuueckoe 3HaueHue
'6bIOPAHHBIX IIeMEHMO8 U3 CHUCKA
Dim r As Double 'r-6 amy nepemennyio 3anucvliéaemcs pe3yibmam,
'HatiOeHHbLU 8 3A8UCUMOCMU OM 8bLOPAHHOU Onepayuu
'npu evibope nep6o2o nepexkiOyamens §blUUCIAEMCSl
‘cymMma 8blOPAHHBIX IIeMEeHMO8
If OptionButtonl.Value = True Then
s =0
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With ListBoxl
For i = 0 To .ListCount - 1
‘ceoticmeo cnucka ListCount eozepawaem
"Yyucno snemenmos CnucKa
If .Selected(i) = True Then
s = s + .List (i)
‘ceoticmeo cnucka Selected umeem donycmumole 3HAY €HUS

'"True (ecau snemenm cnucka evlopan) u False (6 npomusnom ciyuae)

‘ceoticmeo cnucka List eo3epawaem 21emMenm CHUCKA,
‘cmosawull Ha nepeceyeHUuU YKA3AHHLIX CMPOKU U cmoabya
End If
Next 1i
End With
r = s
End If
'npu 6vlO0pe emopoco nepexiouamesi 8blUlUCALENMCS
'npouzeedeHue 6blOPAHHBIX IIeMEHMO8
If OptionButton2.Value = True Then
p=1
With ListBoxl
For i = 0 To .ListCount - 1
If .Selected(i) = True Then
p=p * .List(i)
End If
Next 1i
End With
r =p
End If
'mpu 6v100pe mpemveco nepekaHameis 8bIYUCIAeMCs CP. apu@memuyeckoe
If OptionButton3.Value = True Then
sa =0
n =20
With ListBoxl
For i = 0 To .ListCount - 1
If .Selected(i) = True Then
n=n+1
sa = sa + .List (i)
End If
Next i
End With
If n <> 0 Then
r =sa / n
End If
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End If

'peszyrvmam 6v18600UmMCsa 8 MeKCmMogoe noje

TextBoxl.Text = CStr (Format(r, "fixed"))
End Sub

Private Sub CommandButton2 Click()
'npoyedypa 3akpvlmus 0UaiI0208020 OKHA
UserForml .Hide
End Sub

Private Sub UserForm Initialize()
'npoyedypa UHUYUAIUZAYUU OUATO208020 OKHA
'3anonHenHue cnUCKa U YyCMaHoB8Ka peicuma 8vibopa

'HecKoONIbKUX DIIeMeHMO8 U3 CNUCKA
With ListBoxl

.List = Array(1, 3, 4, 5, 6, 7, 8, 10)
.ListIndex = 0
.MultiSelect = fmMultiSelectMulti
‘ceoticmeo cnucka ListIndex 6o3epawaem Homep mekywe2o snem. CRucKka
'Hymepayus onemMenmo8 CnucCKka Ha4YuHaemcs CHYyJsl
'c60-60 cnucka MultiSelect ycmanasnueaem cnocob vlbopa snem. cnucka
'6b1O0OP MONILKO 00HO20 dNeMeHmAd, HeCKOIbKUX dNeMeHMO8
End With
'nep8oHayanbHuI 8LIOOP NepexIUamens CyMma npu
"WHUYyuanuzayuu ouaio208020 OKHA U 3a0aHUe

'mexcma écnavigalowux noOCKA30K y nepexarouamenei
With OptionButtonl

.Value = True

.ControlTipText = "CyMMa BHOPaHHHX DJEeMeHTOB"
End With
OptionButton2.ControlTipText = "llpouBBeneHme 3JIeMeHTOB"

OptionButton3.ControlTipText="CpenHee BHaueHME 3SJIEMEHTOR"
'[lone Pe3ynbmam ne 0ocmynno 015 nonv3ogameJs
TextBoxl.Enabled = True
'Haznauenue knasuuwe <Enter> pyuryuu KHONKU blUUCIUMD

'u 3a0anue mexkcma cnivigarouieli NOOCKA3KU
With CommandButtonl

.Default = True

.ControlTipText = "Haxoxmenmume pesynsTaTa'"
End With

'3a0anue 3a20108Kka no1b308amenbCKoU Gopmol
UserForml .Caption = "Onepaumst Haj >3JIeMeHTaMmM cnmucka'"
End Sub

3.4. Bremonnuts koManay Debug/Compile VBA Project.
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4, HpOHGCC CO3JaHUA TUAJIOTOBOIO OKHa M IMPOLCAYP, CBA3AHHBIX C HUM, 3aBCPIICH.
I[JIH TOTO YTOOBI IMPOBCPUTH, KaAK pa60TaeT CO3JaHHas IIporpamMma, HAXKMHUTC KHOIIKY
F5.

m 5. Co3zpaiite Ha paboyeM JIMCTE KHOMKY JIJIsl 3alycKa pa3paboTaHHOU (POPMBI.
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JlaGoparopnas pa6ora Nel2*

Tema: Ucnoab3oBanue 3jemenTa ynpasienuss RefEdit. Ilepexsat u o0padoTka
omudok. Ilpumep ynpaBieHusi BUAUMOCTBIO 3JIEMEHTOB ynpasjeHusi. Pemenue
3aJa4H4 C JAHHBIMH, KOTOPbIe HMEKT CTPYKTYPY ABYMEPHOI0 MacCHBa.

3anaua: Benercs ydet romoBeix 00beMOB 100BIYM HE()TH HEKOTOPHIMU KOMITAHUSIMH.
JIns Ka)K10M KOMITAaHUY HAWTH MAKCHUMAaJIbHBIA IEPUOJ, B TECUEHUE KOTOPOTO KOMIIAHUS
yBEIMYHUBAIA TOOBITY He(PTH, — OMPENETUTh C KaKOTO 1O KaKOW IO JITHJICS ITOT IIe-
PpHO/I.

1. ®opmanusanus 3agauu. Onpeaenrm UCXOIHbIC U BHIXOHBIC JIAHHBIE.

[Tycts yuer Benercs B Tabmumiie Excel (cm. puc. 53). 3agada MoxeT OBITH pelieHa
JUTsL TI0OOTO Tepro/ia, KOTOPBIM MBI BBIOEpEM, KpOME TOT0, KOJTMYECTBO KOMIIAHUN MO-
KET MEHSTHCS.

A E | c | D | E | F N
KomnaHuu

lMon Fomnanwal HomnadwaZ Fomnadwad BEomnaduad | Komnadsas | Komnaddas
1994 sR74 0013 3704 76390 71753899 9293 74070 9192 2666 9709 2602

1995 3101 474 5351 9R47 ) 9042 72690 39700919 471523180 3318,3081

1996 2266061 4148 8993 4537 2784 311963260 4995 3001 5401 B236

1997 BE7S 454 5501 (022 66028626 5489 2117 9372 1427 B262 1235

1998 595831233 5127 3232 958299509 8645 hoby | 9933 5833 4793 53475

1999 965618244 3374 0654 793527020 8715659 9807 5193 G264 2593

20000 5101474 8251442 54603717 84296091 3520 4016 43390194

10 2001 34438 4035 5608 4384 B409 31420 BE73.5089 0 5614185 9901 3031
11 2002 3284 5818 46150395 3034 32160 9483 0164 3702 2004 4795 3353
12 2003 84298227 77E7 5304 8663 7471 80702841 3695 3856 3925 3705
13 2004 82930995 Y305 B014 42155522 603358260 GOEE 2679 7930 5597

OO0 | = | T | e | LD D —

Pucynok 53. McxonHble TaHHbIE

[{emecooOpa3Ho BBECTHM HCXOAHBIC JaHHBIC CICAYIOIIMM O00pa3oM: Ha3BaHUS
KOMIaHui OOBEIUHUTh B OJHOMEPHBIM JHHAMHUYECKHH MacCHB CHMBOJIBHOTO THIIA
Naz(), roma B MHTEPECYIONUNA HAC Mepuoj] OOBESIUHUTH B YHCIOBOW TUHAMUYECKUN
MaccuB a(), 00beMbl JOOBIYM KOMITAHHH 0 TOJIaM — B YMCIIOBOM JUHAMUYECKUUN JBY-
MepHbIi MaccuB DN().

Brixoansie nanabie: MaxL — MakcUMallbHBIN epUO J0ObIYM HE(DTH, B TCUCHHUE
KOTOPOT0 KOMITaHMSI YBeJMUuBaia A00buy HedTH, fin — mocneaHuil rog MakCuMab-
HOTO Mepuoja yBeaudeHus 100b1um, fin-MaxL — nepBbiii rog MakCUMaibHOTO MEPHO-
Jla yBEJIUYEHUS T0OBIYU HEPTH.

2. Pa3paboTka ajJropurma.

Pazb6epem criocob penieHws moCTaBICHHON 3a1a4yu.

MoseT CIyduTbCs, YTO HU Yy OJHOM KOMIAHHHM HE OOHApYXUTHCS HU OJHOTO Tie-
puona mpupocta a00euu. CreaoBaTellbHO, HY)KHO BBECTH nepeMeHHyro-(aaxok (F),
KoTopasi Oyzaer (ukcupoBaTh (PAKT HAJIWYMS MEpUOJa HapacTaHUS XOTS Obl y OJHOMU
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koMmmanuu. Ee crienyer oOHyIUTh Tiepe/l Ha4ajloM BBIYMCIICHUM U MPUCBOUTH €1 3Haye-
HUE 1, KaK TOJBKO BBISIBUTCS MEPUOJ MPUPOCTA Y KAKOW-TUOO KOMITAHUH.

O0paboTKy JMaHHBIX MPOU3BEAEM C IMOMOIIbIO BJIOKEHHBIX UKIMYECKUX Olepa-
TOPOB C TAPaMETPOM.

Bo BHemHem 1ukiie Oyjaem mepeOuparh MOOYEpeHO KOMIAaHUU. J[s Kaxkmoun
KOMITaHUH OyJieM (UKCUPOBATh NMEPHO]T BO3paCTaHUs (MX MOXKET OKa3aThCsl HECKOJIBKO
WM HEe OBITH BOOOIIE) U HAXOIUTh CPEI HUX HanOoJee MPOAOHKUTEIbHBIN, CIIeI0BA-
TEIHLHO HEOOXOIUMBI TIEpeMEHHBIC: | — TeKyIas JUIMTEeTbHOCTh TIEPHoa JUTsl JTaHHOU
koMmmannu, MaxlL — makcuMmanbHas IjWHA TEPUOJa YBEIWYCHHUS oO0bema J00huU
HepTH Ui TEKyIeW KOMIAHUU. DTHUM MEPEMEHHBIM MPUCBOUM HYJIEBBIC CTApTOBbBIC
3Ha4yeHus ( B TeJe BHEUIHEro 1uKia). [lanee npocMaTpuBaeM BBITYCKH JAHHOW KOMIIa-
HUU 10 TOJaM BO BHYTPEHHEM LIMKIIE, OTCIICKUBAsA IEPUOIBI IPUPOCTA: MPUPOCT UMEET
MECTO, €CIIM BBIITYCKH MPEABIAYIIETO I'0Jla MEHBbIIE BBITyCKa TeKymero. CiaeaoBaTeib-
HO, HY’)KHO YBEJIMUWTH 3HaU€HHUE | HA €MHUIlY U CPABHUTH €€ 3HAYCHUE CO 3HAYCHUEM
nepemenHoit MaxL. Eciu Texymuii nepuona okazancsi 00jbllie MAaKCUMyMa, TO HE00XO0-
JIUMO TIepeonpeieNuTh 3HaUeHue nepeMennoit MaxL ¢ ¢ukcaiueit okoHuYaHus TaHHOTO
nepuojia B nepeMeHHoi . Kak Toiapko nmepuo/i mpupocTa 3aKkaH4YuBaeTCs Hal0 OOHYIUTh
nepeMeHHy0 1.cMoTpeB AJig JaHHOW KOMITAaHUM BBIMTYCK 3@ BCE TOJbI, OYJIEM BBIBOJIUTH
pe3yabTar, HO TOJBKO B TOM CiIy4ae, €CJiM y Hee ObLI XOTs Obl OJMH MEPUO]] IPUPOCTa
(MaxL>0).

3aBepIuB MPOCMOTP BCEX KOMITAaHUM, HEOOXOIUMO MPOBEPUTH COCTOSTHUE (riax-
Ka.

3aMeTUM, YTO MAKCHUMAJIbHBIX MEPUOJOB MPUPOCTA Y KAXKIOH KOMIIAHUU MOKET
OBITh HECKOJIBKO. Bynem mnpesiarars nojab30BaTelb CaMOMY OMPEIEIISITh KAKOW epuo
MPUPOCTA €My HYKEH — TEPBbIN WK TOoClieqHUN. Peannsyem 310 ¢ mOMOIIbI0 100aB-
JIEHUs B MOJIB30BATENLCKYIO0 (hopMy dnieMeHTa yrnpasienus Onaxok. BBoa ganubix Oy-
JIEM BBITIOJHATH C IIOMOIIBIO AieMeHTa ynpasieHnus RefEdit.

3. Peanu3anus aaropurma Ha IBM.

[Ipex e yeM NpUCTYNUTh K HAMUCAHUIO TPOTPAMMHOTO KOJIa CIIPOEKTUPYEM MOJIb-
30BaTeNbCKyI0 GOpMY U OIpenesuM e OyayT HaXOAUThCSI UCXOAHBIC TAHHBIE U KaKUM
o0pa3oM OyJIeT OCYIIECTBISATHCS BBIBOJI BEIXOIHBIX JAaHHBIX.

Wtak, yuer Beaercs Ha pabodem aucte Januble (cM. puc.53; TaHHbIE MOXHO Cre-
HEepUPOBaTh, Hanpumep, ¢ nmomoibio Gopmyisl =3000+7000*CIITUNC(); nanee HY) HO
BbIJIeNTh auana3oH B3:G13; ckonupoBath gaHHble B Oydep oOMeHa, BBITIOIHUTH KO-
manay Ilpaska/CrienuanbHast BCTaBKa, B AMAJIOTOBOM OKHE BBIOpATh IMEPEKII0YATElh
3HaveHus ).

Pe3ynbrat OyaeM BBIBOAUTH B siueiiku paboyero nucra Pe3yabrar.
IIpoBepbTe ecTh v B padoueil KHure padoune Jucrtol JJannbie u Pesyabrar!

Co3nanue m01b30BaTENbCKON GOPMBI

3.1. Boiiagute B penakrop Visual Basic.
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3.2. Broibepure xomanay Insert/UserForm. B penaktope Visual Basic nosiBsat-
CS: OKHO C IIOJIb30BATCIILCKON (OPMOI WM IMaHedb MHCTPYMEHTOB llaHenb 3JE€MEHTOB.
[Tonp3oBaTenbcKas GpopMa J0JDKHA OBITH CIIPOSKTHpPOBaHA corjacHo puc. 54. Ilomb3o-
BaTeabCKas (hopMa UMEET CICAYIONINE SJICMEHTRI YIIPABICHUS: TP HAJINCH, TPH TOJIS
BBoa RefEdit, nBe kHonku, nBa 3MeMeHTa yrnpaBieHus daxok, 1B paMKH.

5
¥ | RefEdit]
[ i1 RefEdit2
F 1 2
Prame T | RefEdit3
amKa
Labell
Label2
Label3 Frame?2
HaITHCH | akermansheii nepuaa y8amiemis Aa6bm e ~ e Pania
CommandButton1
CommandButton2
Checkbox1 i - KHOMKN
Checkbox2 | D Y (N
DraKKu 5 SRR

Pucynok 54.

Onement ynpasinenus RefEdit anamornuen momo BBoga, HO MO3BONISIET BBOAUTEH B HETO
CCBIJIKY Ha JMara30H BEIOOPOM Ha paboueM JincTe. JJaHHBINA 3JIEMEHT YIpaBJICHHS BbI-
TIISIIUT WHAYE, YeM 3JIEMEHT yIpaBieHUs BBIOOpA JMara3oHa BO BCTPOSHHBIX JUAIOTO-
BbIX OKHax Excel, oqnako pabotaetr TouHO Takke. Eciiv moibp30BaTesb MIEIKHET B Mpa-
BOM YacTH 3JIEMEHTAa YIPABJICHUSA, TO JMAJIIOrOBOC OKHO BPEMEHHO MCYE3HET, a Ha
AKpaHe OyJeT oToOpakeH HEeOOJBINON yKa3aTeab auana3oHa (MMEHHO TaK BCE MPOHUC-
XOJUT W MPH UCIOJIb30BAaHUU BCTPOCHHOTO AuanoroBoro okua Excel). Eciu Bo Bpems
npoekTupoBanus Gopmbl neMeHT yrpaeienus RefEdit orcyrcTByer Ha manenu uH-
CTPYMEHTOB HEOOXOIUMO BBITIOJTHUTE CIICAYIOIINE JCHCTBHS:

1.  MIETKHYTH MPaBOI KJIABHIIEH MBIITH HA MTAHEIH HHCTPYMEHTOB;
2. BeIOpaTh KoMany Additional Controls (Jlo6aBuTh KOMIIOHEHTHI);

3. B muanoroBom okHe Additional Controls B crircke 31eMeHTOB yrpaBieHHS OT-
metuth RefEdit.Ctrl u naxars xnonky OK. Ha maHean MHCTpYMEHTOB MOSIBUTCS 3HA-

ra .

YOK

3Ha4YeHHUsI CBOMCTB 3JIEMEHTOB YNPAaBJICHU MIPUBEIEHBI B Ta0auue 12.
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Taonuua 12. 3nauenus Ceoticme snemeHmos ynpaeieHus

OOBeKT | 3Hauenue
3nauenue Ceoiicmea Caption

Framel Bxonnble naHHbIe
Frame2 MakcumanbHbI IEPUOJT YBEIUUEHUS TOOBIYN HEDTH
Labell Ilepnog
Label2 Komnanun
Label3 O0bem 100b1YM HEDTH
CheckBox1 TIEPBBIi
CheckBox2 MOCJICTHU I
CommandButton1 Berunciauth
CommandButton2 Brixon

3nauenue Ceoticmea Visible (6uoumocmu snemenma ynpasienus)
CommandButtonl True
CommandButton2 False

[Tpu 3amycke @opMmbl OyJeT BUHA TOJIBKO KHOMKAa Bhrumcants. Knonka Buixoa mo-
SBUTCSL ~ TIOCJI€  BBIOJHEHUS  COOBITUMHOM  MPOUEAYpHI, CBSI3aHHOU  C
CommandButtonl. 3nauenue coiictBa Visible o0bekra CommandButton2 onpenens-
€TCsl IPOTPAMMHO.
[IpuBeneHHBIE HUXKE MPOUEAYPHl CBA3aTh C DSJIEMEHTAMHU IOJIb30BATEIbCKOU
dbopmbl. KoMmMeHTapun MOKHO HE BBOJIUTH B KOJ Mporpammbl. OHU HpUBEIEHBI
JJ1s1 OOBSICHEHUS JIOTUKU MPOTPAMMBI.

'"U3menenue 6a308020 uHOeKca Maccuea
Option Base 1

Private Sub CommandButtonl Click()
'O0vsaerenue Mmaccueos Kak OUHAMUYECKUX

Dim a() As Single

Dim Naz () As String

Dim DN () As Single

'Onepamop On Error npouzsooum nepexeam owudKuU,
'nepesooum ynpasnenue na memky ErrorHandler

'6 clyyae 6O3HUKHOBEHUA OUWUOKU

'lloxa npoepamma ne omaasxcena, 10 cmpoky npoepammol
'Heob6X00UMO npedcmasums KAk KOMMeHmapuu

'10 On Error GoTo ErrorHandler
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m =0
r = RefEditl.Value
'Coz0aem ccvinky Ha o6vekm Range,
'6 Komopom codepacamcs A4eUKU ¢ 2000M
Set rngl = Range(r)
"Ucnonv3zyem onepamop For Each 0ns nepebopa
'lueex ouanasoua,
'3anucviéaem 3Havenus Aueex, cooepicaujux 200, 8 maccug a()
'[lepemennou m npuceaueaem 3nadenue pazmepa Maccuéa u
'‘Mensiem pazmepHocmov maccuga a()
For Each c¢c In rngl
m=m + 1
ReDim Preserve a(m) As Single
a(m) = c
Next
n =20
r = RefEdit2.Value
'Co3z0aem ccwviiky Ha obvexkm Range,
‘cooeporcawuil AUetKy ¢ HA386AHUAMU KOMNAHUU
Set rng2 = Range(r)
'Ucnonv3zyem onepamop For Each
‘0151 nepebopa aveex 0uana3oHda,
'3anucviéaem 3Hauenus sAveex, 'cooepacawux 200, 8 maccuse Naz()
'[lepemennou n npuceausaem 3sHavyeHue pasmepa mMaccusa u
'Mensiem pazmeprHocmov maccusa Naz()
For Each ¢ In rng2
n=n++1
ReDim Preserve Naz (n) As String
Naz (n) = c¢
Next
'Meusem pasmeprnocmv maccusa DN()
ReDim DN(m, n) As Single
r = RefEdit3.Value
'Co3z0aem ccoiiky Ha obvexkm Range,
‘codepoicauil A4elKu co 3HAYeHUAMU
'obvema 0006blyU Hepmu 3a m 1em 8 N KOMNAHUAX
Set rng3 = Range(r)
'[Ilposepka pasmepnocmu ouana3zona rng3
If rng3.Rows.Count = m And rng3.Columns.Count = n Then
'3anucvieaem 3nauenus aueex, cooepICaujuxcs 6 rng3,
'6 maccue DN(m,n)
For i =1 Tom
For j =1 To n
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DN(i, j) = rng3.Cells (i, j)
Next
Next
'[Iposepsiem 6b16paH 1U 0OOUH U3 DTEMEHMOB
'ynpasnenus Duaxcox
If CheckBoxl = False And CheckBox2 = False Then
MsgBox "llogumMure QJIaXOK:KaKOM MAaKCHMMaNbHBM "
& ''mepmon HENPEePHBHOI'O yBeNMYEHMsT HBoOmum HedTm " _
& "HYXHO HaAWTH-NEPBHI MM MHNOCHenHwN."
Exit Sub
End If
'nepemennasn f 6yoem uxcuposams paxkm HAIUYUS NePUOOA
'HapacmaHnus xoms 66l Y 00HOU KOMNAHUU
'k — cuemyux cmpox Ha paboyem aucme nNpu 8bl600€ OAHHbLLX
£f =0
k =1
'] —cuemuux 6HewHe20 Yyukaia 014 nepebopa KOMNAHuUU
'I — cuemyuk 6HympeHHez0 Yyukia 015 nepebopa Homepa 200da
'| — mexywas onumenvHocmos nepuoda 051 OAHHOU KOMNAHUU
'MaxL — makcumanvHas O1uHa nepuooa ygeiudeHus
'000bluU Hedhmu 0 mekyujeti KOMNAHUU.
For j =1 Ton
1 =0
MaxL = 0
For i = 2 Tom
If DN(i, j) > DN(i - 1, j) Then
1 =1+1: £ =1
Else
1 =0
End If
'fl — nepemennas muna Boolean,
'npuHuMarwas 3HaveHus 1ubo 10xb 1Ubo UCMuHa.
'B 3asucumocmu om 6vlOopa ¢haaxcka npogepaemcs UCMUHHOCMDb

'paznuunvix HepagenHcma.
If CheckBoxl = True Then
fl1 = (1 > MaxL)

stl = "llepBEn"
Else

fl = (1 >= MaxLl)

stl = "llocneguumn"
End If

'Ecau 0nuna mekyweeo nepuoda okasaiacs oonvuie wem MaxL,
'nepeonpedensiem snavenue nepemennoti MaxL u eviyucisiem
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'mocnednull 200 nepuooa 803pacmaHnus 0006vIUU
If £f1 Then MaxL = 1l: fin = a(m) - m + 1
Next
If MaxL > 0 Then
'‘Bvigooum pezyibmamoel 8 paboduil iucm,
‘eciu Hawencs nepuoo 603paACmMAaAHUS
'6 cmonbey B pabouezo nucma 6vi800uM HAUANIO nepuooa 603paAcmaHrHus
With Sheets ("PesynsTaT")
.Cells(k + 2, 1) = Naz(j)
.Cells(k + 2, 2) = £fin - MaxL
.Cells(k + 2, 3) = fin

End With
k =k +1
End If
Next
If £f = 0 Then MsgBox "Takmumx koMnarHum HeT"
Else
MsgBox " HenpaBuMJIBHO ONpeneJjyIeHH AaManas3oHH"
Exit Sub
End If
'Vnpasnenue suoumocmuvio 31eMeHMO8 YNPABLEHUS
CommandButtonl.Visible = False
CommandButton2.Visible = True

Sheets ("PesynsTaT") .Activate

'Co30anue Ha36aHUs U 3A207108KA MAOIUYDBL Pe3)IbMaAmos

st2 = rngl.Cells (1, 1)

st3 = rngl.Cells(m, 1)

st = stl & "MakCMMaNBHIM [EPUOA YBENMUYEHMsI HOOmuUMm "
& "uweprTnm Ba" & st2 & "-" & st3 & "p."
With Sheets ("PesyarTaT")

.Cells(1l, 1) = st

.Cells (2, 1) = "UmMss xoMmaHum"
.Cells (2, 2) = "Hawvamno nepuoga"
.Cells (2, 3) = "Kouen nepwmoga'"
End With
Exit Sub

'‘Obpabomka owmubok
'OkHO coobweHuss popmupyemcs 6 3a8UCUMOCMU OM KOOA OWUOKU
ErrorHandler:
Select Case Err.Number
Case 13
MsgBox "HenpaBuMIBLHO BBEIEHH 4YMCIJIOBHE naHHbe'", 48
Exit Sub
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Case 56
MsgBox "Omm6xa BBOZa/BEHEBOZmA", 56
Exit Sub
Case 1004
MsgBox '"BanomnuTe npaBmMabHO azgpeca amanas3oHoB", 1004
Exit Sub
Case 9
MsgBox "CosgpamTe nmumcT PesyansTar", 9
Unload UserForml
Case else
MsgBox "HenpepaeBupenunass ommbkxa"
End Select
End Sub

Private Sub CommandButton2 Click()

'‘Boiepyszxa ¢oopmul uz onepamusHoil namsamu
Unload UserForml
End Sub

Private Sub UserForm Initialize()

'Ilpu omxpoimuu gpopmel ouuwaem OUAnNa3oH,
‘codeporcawuii maobauyy pe3yibmamoas

Sheets ("PesyanrTar") .Range ("A:C") .Clear
End Sub

3.5. Brwmonnuts komanay Debug/Compile VBA Project.

4. Tlpouecc co3gaHus AUAIOrOBOIO0 OKHA W MPOLEAYpP, CB3aHHBIX C HUM, 3aBEPIICH.
He 3a0yabTe ynaautb cumMBoJl «'» B Havase 10 crpoku. J[711 Toro 4ToObI TPOBEPUTH,
Kak paboTaer co3naHHas nporpamma, Haxmute kKHotky F5. Co3paiite pa3nuyuHbie CUTY-
aIuu, IpUBOJIAIIKE K BbI30BY onieparopa On Error.

5. Co3zpaiite Ha paboyeM JIMCTE KHOTKY JIJIS 3aIycKa pa3padoTaHHON (HOPMBL.
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IIpumMepbI BONPOCOB TECTA MO MPOTPAMMHPOBAHUIO

1. OnpenenuTh Kakyro 3aja4y MOXKHO PELIUTh C MOMOIbIO ITpouenypsl PRY.

Public Sub PRY()
kol = 0: m = 5000000000
For i =1 To 10
x = InputBox ("BeeauTe umcio'")
If x = m Then kol = kol + 1
If m>x Then
m= X
kol =1
End If
Next
MsgBox '"m=" & CStr(m) & " Takxmx umcen " & CStr (kol)

End Sub

1) OnpeaenuTh MakCUMaIbHOE 3HAUCHUE U KOJUYECTBO YUCEI PABHBIX MAKCUMYMY
B MOCJIEIOBATEIIBHOCTH BBOAUMBIX YUCEIL.

2) OnpenenuTs MUHUMAIBHOE 3HAUYCHHUE B MOCJIEIOBATEIIBHOCTH BBOJUMBIX YHCEI
Y MaKCUMAJIBHBIN MHJICKC YMCJIA PABHOTO MUHUMYMY.

3) OnpenenuTh MakCUMaIbHOE 3HAYEHUE B MOCJIEI0BATEIILHOCTH BBOIUMBIX YUCET
Y MAaKCUMAJIBHBIM MH/EKC YMCJIa PABHOTO MAKCUMYMY.

4) OnpenenuTb MUHUMAIbHOE 3HAYEHUE U KOJIMYECTBO YUCEN PAaBHBIX MUHUMYMY B
IIOCJIEIOBATEIBHOCTH BBOIUMBIX YHCEI.

5) Her npaBuiibHOro BapuaHTa OTBETA.

2. B nporpamme, 3aiMCaHHON Ha 0OBEKTHO-OPUEHTUPOBAHHOM S3BIKE IPOTPAMMUPOBA-
Hus Visual Basic, onpenenanTs, 4To sIBASETCS CBOMCTBOM OOBEKTA.

Private Sub CommandButtonl Click()
Labell .Visible = True
Sheets (1) .Activate

End Sub

1)CommandButtonl Click 2)Range("A1") 3)True 4)Activate 5)Visible

3. Ilocne BeinosiHeHUS (hparMeHTa MPOTrPaMMBI
A = Array(-6, 2, 4, 0, -1, 3)
For n = 1 To 3
For m=n + 1 To 4
If A(n) < A(m) Then
c =A(n): A(n) = A(m): A(m) = c
End If
Next
Next
MOPSAZOK 3JIEMEHTOB B MaccuBe A Oy/eT Clenyromuii
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1) -6,-1,0,2,3,4 2) 4,3,2,0,-1, -6 3) -6,4,2,0,-1,3

4) 3,-1,0,2,4,-6 5) 3,4,2,0,-1,-6

4. OnpeenuTh BHIXOIHbIC 3HAUCHUS ITepeMeHHBIX A U C 1OCIe BBIMIOJHECHHS alTrOpUT-
Ma (CM. PUCYHOK)

: Ci=0:

A:=3

H-23 2)0,3 3)-1,2 4)1,4 5)3auuxiuBaHue

5. B xakoii cTpoke npuBeACHHOTO ()parMeHTa MPOorpaMMHOTO KOa COAEPKUTCS OIINO-
Ka?

10 Dim a(50) As Integer

20 Fori=1To 50

30 a(i) =Range(i, 1)

40 Next

6. ®parMeHT NMporpaMmebl, B KOTOPOM 3HAYEHHUS IBYMEPHOTO MacCHBa 3aJIal0TCs C T10-
MOIIBIO BIOKEHHBIX IIUKJIOB, 3anucad B VB. Onpenenure, kakoe 3HaYEHUE TPUOOPETET
ajeMeHT MaccuBa A[2,3].
For n=1 to 5

For k=1 to 5

If n>=k and n+2<5 Then A(n,k)=n+k”*2 Else

A(n,k)=n*k*2

Next k
Next n

1)-5 2)0 3)I8 4)11
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Kontposasbnasi padora

KontponwsHas pabota BeinosiHsercss B Excel ¢ ucnonszoBanuem cpeacts VBA.
Pabouas xuura: KonrponwsHas pabora damunusCrynenta. @opmaT MMEHH pabodMX
JUCTOB. 3azxaqa<HOMep 3aJa4un->.

l. 3anummte Ha VBA cnenyromue apupmMerndeckue BoipakeHus. Hanummure mpo-
TpaMMBbI JJIs1 BBIYUCIICHUS 3HAYEHUIN apu(PMETUUECKUX BBIPAXKEHHUH (JIJ7151 BBOJA U BBIBO-
J1a 3HAYEHUN IEPEMEHHBIX UCIIOJIB3YUTE TUAJIOTOBBIE OKHA).

a+sin’ b’ x
1. log, x* in’(x*+a)* - \/7
cos25 + crg60] = A I

2
x
~ +cos’(x+Db)
a

5 (x* + 8")é(012 — (b +3/ctgx)

4 .
3———— tg(t)+ /3sin(?)
Jx —sin’a’ 7. - ‘
cos(btsin”t) + 2tgt
3 R i W‘ a ae
" 10" +Insin’ x 8. big*x - ot bx
sin” = cos(—)
4 (b+cos® y)ab +tg(x+3/y?) a a
' cos11’ +|ct
18 () cos’(x* +b)’ —s\/;
xb 9. b
\/ +cos’(x + b)’ x+
a
2 cos’(x+b)’ + x*
Y (x+1)—Sin2(X+Cl) \/ ( ‘a‘)
10. —
e’ —sin“(x+a)
2. 3anummte Ha VBA crenyroire jgorudeckue BeipakeHus. Hanummre nporpam-

MBI 1JIs1 BBIYUCIICHU S 3Ha‘—IeHHfI JJIOTUYCCKHUX BBIpaH(eHHﬁ.
1.2*2=4um3*3=10)=2*2=5wm3 *3=9)
2.2%2=4u3*3=10)<(2*2=5u3*3=09)
3.2*2=4mm3*3=10)=>(2*2=5u3*3=9)
4.2%2=4u3*3=10)< 2*2=5wm3 *3=9)
5.2*2=4mwm3*3=10)=(2*2=5uwm3*3=9)
6.2*%2=4u3*3=10)<(2*2=5u3*3=09)
7.2*2>4mm3*3=9)—>(2*2=5u3*3=09)
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8.2*2<4u3*3=9)<2*2=5mwm3*3=9)
9.2*2=4u3*3=9)=2*2=5um 3 *3<9)
10.2*2=5wm3*3=9)<2*2=4u3*32>9)

3. Cozpaathk mporpaMmy Jisl BRIYUCIICHUS 3HAaUeHUsT PYHKIIUU g.

H—X’X <0, J1+[x,x <0,
1 g=VI+ X 6. 8=1 143x
: . o — x>0,
2X¥r;mX,X>O, 2+3A1+x
_I_
J1+
) 3sin(x) —cos’(x),x <0, 2—“)6‘, <0,
. g= +|x
31+ x%,x>1. 7.8= |
3 Y x>0,
- -,x<0 2+cos”(x)
x
3.8= 5 VI+x*,x<0,
x
1+ -, X >0, 8. g=1 l+x »x>0,
+X sin” x + ————
34sin’(2) o 1+ cos™(x)
4. g =4 l+cos’(x) \/1+‘x‘
231+ 2x,x >0, 9. g= 241
N1+ x?,x<0, ——liﬁ——x>0
5. ¢= L+ x 2 +cos’(x)

x>0,

J1+2x* —sin?(x),x <0,
10. g = 2+x

9
1+¥1+e "

x>0,

4. Co3nath (QyHKIUIO MOJB30BATENS NIl HAaYUCIeHUs npemuu. [Ipemus areHTty 1o
MPOJIaYkKaM HAYUCIISIETCS 10 CISAYIOIIEMY MPaBIITY: €CIU MPOAYKIIMH TIPOIaHO MEHBIIIE
gyem Ha C; py0., TO mpeMusi COCTaBISIET 1;% OT CTOMMOCTH PEaTM30BaHHOU MPOAYKITUY;
€CJIU NMPOAYKIIUU MPOJIaHO HEe MeHblile, ueM Ha C; py0., HO MeHbIe, yeM Ha C, py0., TO
MIPEMUS COCTABISET 1,%, U T.]I.; €CITU MPOIYKIIMK MPOAAHO HE MeHbIe, yeM Ha Cy pyo.,
TO TIPEMUS COCTABJISET 111 %o.

I/ICHOHLSY}I CO3OaHHYIO (i)YHKHI/II-O IMOJIB30BATCIA, CO3aTh Ta6J'II/II_Iy Ha4YHUCJICHUA
IMPEMHUHU AJIsI HCKOTOPOIr'O arcHTa 3a n MCCAILICB.

Crenarb OTYET: CO3/1aTh JOKYMEHT, COJICpIKaIllUi MOCTAHOBKY 3a/1a4u, OJIOK-CXEeMY
pelieHus 3aa4u, JUCTUHT MPOrpaMMBbI.
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BapI/IaHT n C1 C2 C3 i1 iz i3 i4

1 12 10000 20000 1 1,5 2,3

2 11 20000 40000 2 13,0 4,5

3 10 30000 60000 120000 3 145 6,8 7,4
4 9 40000 80 000 160000 4 16,0 9,0 9,9
5 12 50000 100000 200 000 5 1.5 11,3 (12,4
6 11 60000 120000 240 000 6 9,0 13,5 |14,9
7 10 70000 140000 280 000 I (1,5 2,3 2,5
8 9 80000 160000 320 000 2 3,0 4,5 5,0
9 12 90000 180000 360 000 3 45 6,8 7,4
0 11 100000 200 000 4 16,0 9,0

3. CrenepupoBatrh ¢ nomomibio popmynsl f =a+(b—a)* C/IYUC()Ha pabouem

JUCTE 10X0A (PUPMBI B HEKOTOPBIX YCIOBHBIX €IMHHULAX, rae a = -500, b=600 3a 2000,
2001... 2009. Homep rosa omKeH coiepKaTbes B cToso1e A, 1oxoa — B cronodie B.

CocTtaBuTh IIpor

aMMy JIJIsl peIICHHs] CJIEYIOIeH 3aJauH.

Bapuant 3amayda

| Haiitu ckonmbko net ¢upma mmena yObITkA. Omnpenenutbh CpeaHuit
yOBITOK, €CJI OH OBLII.

2 Boruncnute cymmy yObITKOB (upMbl. OmpenenuTh MaKCUMalbHBIN
yOBITOK, €CJI OH OBLIL.

3 Haiitu ckonbko Jjier ¢upma umena npuObuib. Onpenenutb MakcH-
MaJIbHYI0 NpUObLIb, €CJIU OHA ObliIa

4 Brerancnute cymmy npubbuim ¢pupmbel. OnpenenuTh MUHHUMAIBHYIO
npuObLIb, €CIIM OHA ObLIIA.

5 Borauciuts cymmbl nipubbuiet u yosiTkoB Gupmbl. Korga mpuObuib
ObLI1a MAKCUMAJIbHOM?

6 Boruncnute cymmy yObITKOB ¢Gupmbl. Korma yObITKM ObUIM MaKCH-
MaJIbHBIMH?

7 Boruuciauts cyMMbl npuObLield U YOBITKOB 32 TIEPBBIE CEMb JIET pado-
Thl. HaliTi HanOonbpIuit 70X0/1 32 3TOT NEPUOI.

8 Bbruncnute cymmy YOBITKOB (UPMBI U OIpPEAEIUThb, CKOJIBKO JET
dbupma Hecnia yobITKH? B Kakom 1oty yOBITOK ObLT MaKCUMaJIbHbBIM ?

9 Boruncnuth cpeanue apudmernyeckue BceX NpUObLIEH W yOBITKOB
¢upmbl. B kakom roay ¢pupma nMesa HAMMEHBITYIO TPUOBLIH?

0 Boruncnute cpennuit moxon ¢upmsl. B kakom romy moxonx ObLT

HanOOJIBIIUMU?
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CrenaTh OTYET: CO3/1aTh TOKYMEHT, COJIEPKAIMiA TTOCTAHOBKY 3aJlauu, OJIOK-CXEeMY pe-
HICHUS 3a]]a4M, JUCTUHT MPOTPAMMBI, pacreyaTky (GOpMBI.
6. Coznath moJIb30BaTENbCKYI0 (HOPMY, UMEIOIIYIO CIEAYIOIIUE AJIEMEHTBI yIpaB-
JICHUS: CIIUCOK, JIBa NIEPEKII0YaTENsl, PaMKy, METKY, TEKCTOBOE ToJie, ABe KHOMKH. [lo-

CTPOUTH auajor coriacHo Tabmure. CHUCOK 3amoJHUTh MPOrpaMMHO 1O (opmylie
f=A+(B—A)*rnd()

Bapuant | A B 3amaua mpu BBIOOpE Tep- | 3a7ada MpU BHIOOPE BTOPO-
BOT'0 MTEPEKIFOYATENS r'0 MepeKIroyaTess
1 -4 4 Haittu komuuectBo  BbI- | HaliTu cpegnee reoMmerpu-
OpaHHBIX B CIIMCKE YMCEN | YECKOE€  BBIODAHHBIX B
CIIMCKE YHCEel
2 1 9 Haittu xosmuectBo otpu- | HalitTu cyMMy KBaJapaToB
LATEJIbHBIX YMCENl CpEeAM | OTKIOHEHUI BHIOpAHHBIX B
BBIOPAHHBIX B CIIUCKE CIIMCKE YUCEJ OT CPETHETO
3 -1 5 Haiitu konmmyectBOo moio- | Haiitu cpennee apudpmeru-
JKUTEIBHBIX YHCEN CPEAM | YECKOE  TMOJOKUTEIbHBIX
BBIOPAHHBIX B CIIUCKE YHUCeNl Cpeau BbIOPAHHBIX B
CITUCKE
4 -4 8 Haiitn xommuectBo oTpu- | Haittu cpennee apudmeru-
LATEIbHBIX YHCEJ CPEAM | YECKOE OTpULIATEIBHBIX
BBIOPAHHBIX B CIIUCKE YHUCEN Cpeu BHIOPAHHBIX B
CIIUCKE
5 -3 7 Haittu cpennee reomerpu- | HaliTh  KOJIM4ECTBO  BBI-
4yeckoe  BbIOpaHHBIX B | OpaHHBIX B CIIMCKE YMCEIN
CIIUCKE YHuCe
6 5 10 Haiitu cymmy kBaznparoB | Hailtu mpousBeneHuE BbI-
BBIOpaHHBIX YKCET OpaHHBIX YUCET
7 -6 12 Haiitu xonmyectBo moio- | Hautu cymmy KBazapaToB
KUTEIBHBIX YWCEN Cpeau | OTKIIOHEHUHN BHIOPAHHBIX B
BBIOPAHHBIX B CIIUCKE CIIMCKE YMCEJ OT CPEITHETO
8 -2 S Haiitn mepBwiii monoxu- | Haittu cpennee apudmern-
TEJIbHBIM JJIEMEHT CPEAM | YECKOE  IOJOKUTEIBHBIX
BBIOPAHHBIX B CIIUCKE YHUCEN CpeJy BHIOPAHHBIX B
CIIUCKE
9 -4 7 Haiitu mnepBblii  oTpuia- | Haiitu cpennee apudmeru-
TEJIbHBIM AJIEMEHT CpEAH | YECKOe OTpHULIATETBHBIX
BBIOPAHHBIX B CIIUCKE YuCceNl Cpeu BbIOpAHHBIX B
CITUCKE
10 3 9 Haiitu cymmy kBagparoB | HaiiTh  KOJMYECTBO  BbI-

OTKJIOHEHHH  BBIOPAHHBIX

OpaHHBIX YMCET B CITUCKE
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9UCCII B CITUCKEC OT CPCIAHC-
Iro

CI[CJIaTI) OTYCT: CO3A4Thb NOKYMCHT, conepmamnﬁ IIOCTAHOBKY 3aJ1da4H, 6JIOK-CX€My pe-
IMCHUS 3aaa491, JUCTHHI IIPOIrpaMMBbl, pacCIliCcq4aTKy q)OpMBI.

7. Peanu3oBarhb peuienue 3agaun B cpene VBA. BBoJ 1 BBIBOJ TaHHBIX BBIOJIHATH

B sSTYEHKU pabouero iucra.

Bapuant 3agada

1 B xaxmoit crpoke matpuibl A(n,m), UMEOIEH HEUETHBIM HOMeEp,
HAWTH MAKCUMAaJIbHBIA 3JIEMEHT.

2 B matpuinie A(n,m) HaliTU HOMEp IMOCJIEIHETO U3 €€ CTOJIOIOB, UME-
IOLLEr0 PaBHOE KOJIMYECTBO IOJIOKHUTENBHBIX U OTPULIATEIIBHBIX DJIe-
MeHTOB. Eciii Takux cton0ioB HeT, TO BbiBecTH 0.

3 B xaxpaoi ctpoke Marpuubl A(n,m), UMEIOIIENH YETHbII HOMEp, HAWTH
MHHUMAJIbHBIN JIEMEHT.

4 B xaxnmoil ctpoke marpuibl A(n,m) HAUTH KOJIMYECTBO 3JIEMEHTOB
MEHBIIIE CPETHEr0 ApU(PMETHUECKOTO BCEX ATEMEHTOB 3TOM CTPOKH.

5 B kaxnom cronbue matpuibl A(n,m), UMEIOIIEM HEYETHBIM HOMeEp,
HAWTH MAKCHUMAaJIbHBIA 3JIEMEHT.

6 B xaxmaom crtonbiie Matpuilel A(n,m) HAUTH KOJIMYECTBO JIEMEHTOB
MEHBIIIE CPEeIHEro apuPpMETHUUECKOro BCEX IIEMEHTOB 3TOr0 CTOJO-
1a..

7 B xaxngom cronbue marpuubl A(n,m), UMEIOIIEM YETHBIM HOMeEp,
HAWUTH MUHUMAJIBHBIN JIEMEHT.

8 B marpune A(n,m) HATH MaKCUMaJIbHBII CpeId MUHUMAJbHBIX 3Jie-
MEHTOB €€ CTOJIOIIOB.

9 B kaxmoii ctpoke marpuiibl A(n,m), HAWTH TPOU3BEJICHUE CYMMBI T10-
JIO)KUTEIBHBIX U CYMMBI OTPHULIATENIBHBIX 3JIEMEHTOB.

0 B matpune A(n,m) HaliTH MUHUMAJIBHBIA CPEIM MaKCUMAJIbHBIX 3Jie-
MEHTOB €€ CTPOK.

8. * BeimoaHuTh (popManuzanuio 3aaaun. Pazpaborars airoputm pemieHus. Hamcats u
OTJIAIUTh TIPOTPaMMYy, PEATU3YIONIYIO alropuTM. BXo/IHbIe U BBIXOJHBIE JaHHBIE Xpa-
HUTh B sUEMKax pa3nuuHbIX padounx iuctoB Excel. CpoekTupoBaTh MOJIH30BATEIb-
CKUH uHTepdeic c VICIIOJIb30BAHUEM 3JIEMEHTOB YIIpaBJICHUS:
RefEdit, kHomka, pamka, MeTka. OCTaabHbIE JIEMEHTHI YIIPABICHUS UCIOJBb30BATh 1O
HEOOXOIMMOCTH. 3aporpaMMHPOBATh IIEpeXBaT OMMOOK. VIcXoMHBIC TaHHBIE CTCHEPH-
pOBaTh C MOMOIUIBIO JATUUKA CydyalHbIX yucen. Crnenatb OTYET.

Bapuant 3anava

1 M3BecTeH MOKBapTAJIbHBIN BBITYCK NPOAYKUMHU s A 1exoB. Beise-
CTH CpeiHEe apu(PMETHUECKOE BBIIMYCKA 10 BCEM LIEXaM U ONPEIEINUTD
11€Xa, BBIIYCTUBLINE MPOAYKLIHHU OOJIbIIE CPEAHETO 3HAUEHHUS 110 BCEM
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Bapuant

3amaua

LEXaM.

2

W3BecTHBI T0/10BbIE 00BEMBI JOOBIYM HEDTH KaxaAOH U3 A KOMIAHUHN
3a nocneanue B ner. [ kakIoi KOMITaHUM ONPENEIUTh roja, B Te-
YeHHE KOTOPBIX OBLJIO JOOBITO MAKCUMAJIBHOE KOJIMYECTBO HE(TH.

W3BecTHBI OYKHM, IMOJYyYEHHBIE KaXAbIM U3 B crnoprcMeHoB-
MHOTOOOpIIEB B Ka)XJ0OM M3 A BHJIOB COpeBHOBaHHM. /[ xaxmoro
CIIOPTCMEHA ONPENEIUTh, B KAKUX BUAAX COPEBHOBAHUI OH ITOIYYUII
pe3yabTaT HE XyKe IPOYMX U KaKOB 3TOT PE3yJIbTar.

N3BecTHa cymMMa, Ha KOTOPYIO B TedeHUH B jgHel kaxawiii u3z A ¢u-
auanoB (GUpMBbI Tipojiai ToBap. OnpenenuTh JUAepOB MPoaaxX 3a BeCh
3apEerUCTPUPOBAHHBIN NEPHUOJT (TTEPBBIE TPU MECTA).

E>XeqHEeBHO B TEUEHHE alpestsi U3MEPSUUIM YPOBEHD IIyMa B KAXKJIOM U3
B paiionoB ropoaa. Haiitu Bce pailoHbI, B KOTOPBIX HAOIIOJAJIC MaK-
CUMAJIBHBII YPOBEHb, YUCIIO Mecsla, Korjga HaOmofalics 3TOT ypo-
BCHb.

N3BecTHBI 00BEMBI BBIMYCKA MPOAYKIIMU KaXAbIM U3 A (uindanoB
IPEANPUATHS 32 KaKIbI To1 U3 nocieauux B. Haiitu Homepa dhum-
aJIOB, €XKETOJIHO YBEIMYHMBAIOIIMX 00BEM BBIITYCKa MPOTYKITHH.

Kaxnomy n3 C onpomieHHbIX TpaxaaH Mpejiaraii BhIOpaTh BEPOST-
HOTO KaHAMJaTa B MPE3UJICHTHI U3 MPEJIOKEHHOTO CIHCKa A TOJH-
TUKOB. BriOOp dukcupoBancs cieayromuM o0pa3om: psiioM ¢ HOMe-
pOM BBIOpaHHOTO KaHIUAATa CTaBWIACh 1, psiiom ¢ HeBbIOpaHHBIM 0.
OnpenenuTs KaHAWAATOB, WMCIOIIMX HAWOONBIIMA W HAUMEHBITUN
PEUTHHT.

W3BecTHBI pe3yNbTaThl BCTpEY HA IIaXMaTHOM TypHHUpe s C max-
MaTHUCTOB. Pe3ynbTaThl BCTpeun KaKIOW Maphl YYaCTHUKOB TypHHpA
OILICHUBAJICS CJIeyIoIUM obpazoM: 2 - mobena, 1 - Huubs, 0 - mopa-
xkenue. Onpeaenutb HOMEpa YYACTHHUKOB TYpPHHpA, HaOpaBIIUX
HanOOJIbIIIEE YHCIIO OYKOB.

W3BecTHBI pe3yNbTaThl BCTPEY HA IMIaxMaTHOM TypHuUpe s C max-
MaTUCTOB. Pe3ynbTaThl BCTpeUnd KaXKJOW Mapbl yYaCTHUKOB TypHHpA
OIICHUBAJICS CJIEIyIONUM 0oOpazoM: 2 - mobena, 1 - Huubs, 0 - mopa-
x)enue. ONpeaeuTh CyMMY OYKOB, KOTOPYHO HaOpasl IIaXMaTHCT C
3aJIaHHBIM HOMEpPOM, a Tak)Ke HOMepa IPYruX YYaCTHHKOB, HaOpaB-
IIMX TaKOE K€ KOJIMYCCTBO OYKOB.

W3BecTteH oObeM cObITa Mpoaykuuu g A komnaHui 3a B ier.
OnpenenuTs 101151 KAKOM KOMIIAHWM YMEHBIIWIACH HA PBIHKE 3a 3ape-
TUCTPUPOBAHHBIN NIEPUON.
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