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M CITIOJIb30BAHUE BO3MOKHOCTEN VBA JIJIS1 YMEHBIIIEHUS
TPYAOEMKOCTHU CO3JAHUSA ITPOT'PAMM

B cratee mnpemmaraercst cnoco® aBTOMATHYECKOTO CO3MAHHs IPOrPaMMbl C  ITOMOIIBIO
makpopekopaepa B VBA Ha mnpumepe moctpoenusi rpaduka (ynkumu. [Iporpammbl, HamuCaHHBbIE
TakKUM CrocoOOM, MOJKHO MHOTOKPAaTHO HCHOJBb30BaTh C BO3MOJKHOCTBEO UX JaJIbHEHIIEro
PEOaKTUPOBAHUS, YTO IO3BOJUT YMEHBIIUTh TPYIOEMKOCTh PabOThl MO CO3MAHUIO MPOrPaMM C
TUMUYHBIMU JEHCTBUSAMU JUJIsI CTYICHTOB, HHXXEHEPOB, Hccienoparesei. [TokazaHo, YTO BO3MOKHOCTH
VBA ynpomaroT Takke HalmuCcaH|e U PeAaKTHPOBAHUE MPOrPaMM HAYMHAIOLINM IOJIb30BATEIISIM.
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Beenenne. Ha cerognsmHuWii neHb, OMHOW W3 aKTYaJbHBIX TPOOJIEM SBISETCA
TPYAOEMKOCTh co3/anus mporpamm. OQHUM U3 CITOCOO0B PEMICHHS JAHHOW MPOOIEMBI
ABIIACTCS BO3MOXKHOCTH aBTOMATHUYECKOTO CO3J@aHUSA TPOTPaMM C  TIOMOIIBIO
Makpopekopaepa B VBA.

VBA (Visual Basic for Applications) - 3T0 muanekT s3blKa MPOTPaMMHUPOBAHUS
Visual Basic, KOTOpHIii pacmmpseTr ero BO3MOKHOCTH W IpPeJHA3HAYCH Il pabOTH ¢
npwtoxxeHusMu Microsoft Office m apyruvu npunoxxkenusmu ot Microsoft u apyrux
koMmmanui [1-4].

B GompmmuacTBO mporpamm Microsoft Office BcTpoeHO 3amedaTennbHOE CPEICTBO,
KOTOPOE€ TIO3BOJIUT BaM CO3/[aBaTh TPOrPAMMBI, BOOOIIE HHUYETr0 HE 3HAsA O
IPOTPAMMHUPOBAHUH. DTO CPEACTBO HA3BIBACTCS MAKPOPEKOPIED.

Ileap pabGorbl. llenpio paboThl ABIAETCS O3HAKOMJICHHE C BO3MOXKHOCTSMH
Makpopekopaepa B VBA mis aBTOMaTHUecKoro CO3MaHWs MPOrpaMMbl (Ha mpuMepe
noctpoeHusi rpadwmka 3amanHod ¢GyHknmm mo «MHbopmarmke» s yueOHBIX W
WCCIICIOBATEILCKAX TIPOIECCOB), KOTOPHIE MOTYT TMPUMEHSATHCS Uil JIFO0OTO pojna
TATTHYHBIX ~MHOTOKPATHO TOBTOPSIIOIIUXCS  JEHCTBHHA  (pacueToB) CTyACHTAMH,
WH)KCHEPAMH, MCCISAOBATEIAMH JUIS TIOJIYYCHHUs, aHaiau3a, 00pabOTKH pa3IudHOU
wH(OOPMAITIH | T.11.

MeToauka 3KCHeprUMEHTOB ABTOMATHYECKOro co3iaHusi nporpamm B VBA.
Makpopekopiep, Kak MOHATHO W3 €T0 Ha3BaHUSA, - 3TO CPEICTBO IS 3aITUCH MaKPOCOB.
Makpoc - Bcero JuIib e 0JHO0 Ha3BaHue 41 VBA - mporpaMMebl, a MakpopeKkopaep -
CPEACTBO JJIsl €r0 aBTOMATHUECKOro co3aanus [5—7].

[Tpunoxenus Microsoft Office mo ymoirganuio HaCTPOSHHI TaK, YTO HE MO3BOJIAIOT
3aImycKkath Makpockl. [loaToMy mepen Tem, Kak MPUCTYMATh K CO3JaHHAIO MAKPOCOB, B
meHio Cepsuc | Makpoc | be3zomacHoCTh TiepecTaBbTe TNEpPEKITIOUATENh «YPOBEHB
6e3omacHOCTH» B mojiokeHne «Cpenuss»y nin «Huskas», 3aKkpoiTe W CHOBA OTKPOHTE
nporpaMmy. OTO HY>KHO CAENIaTh TOJIBKO OJMH pa3 B Hauajie paboTHI.

[Tpunimn paboTel MakpopekopAepa OOJbIIE TMOX0X Ha MNPUHUMO PadOThI
MarauTo(poHa: MBI HAOXKMMAEM Ha KHOTIKY - HAUWHASTCSA 3aMKUCh TeX ACHCTBUN, KOTOPHIE
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MbI BBITIOJTHSIEM. Mbl Ha)KUMaeM Ha BTOPYIO KHOIIKY - 3alKMCh OCTAHABJIUBAETCSA, U MBI
MOYEM €ro MPOUrpaTh.

UYtoO0bl cO31aTh MAKPOC B MAKPOPEKOPAEPE, HEOOXOUMO:

1. B menro Ceppuc | Makpoc BwiOepute «Hauate 3ammch». B okHe «3ammch
MaKpoca» BaM MOTPeOyeTCA ONMPEACIIUTh:

- UM Makpoca (TPaBHJIO TaKOe. UM HE JIOJDKHO HAYUHATHCA C ITUPBI, HE JOJIKHO
coiepkarh MPOOEITHI ¥ CHMBOJIBI TTYHKTYAITHH ),

- TAE COXPaHWTh MAKPOC (TEKyImas KHWTA, CO3/1aTh MaKpOC OJHOBPEMEHHO C
CO3/IaHNEeM HOBOW KHUTWM M JinuHas kHura makpocoB PERSONAL.XLS, makpochl u3
KOTOPO# OyIyT TOCTYITHBI BO BCEX KHUTAX ).

2. Tlocne naxatuss kHonku OK WM Ha3HAYeHUS KHOMKH WM KJIaBUATYyPHOU
KOMOMHAIIMK HAYHETCA 3anuch Makpoca. [losBurcs maneHbkas naHeabr m «OCTaHOBUTH
3anucey [8-10].

B nanpHelimeM y mosib30BaTesii MOXET BO3SHUKHYTH KEJTAHWE BHECTH B MaKpOC
moOble JIOMOJIHEHUsA Wi ucnpapjieHud. CaMblii MPOCTOH, HO HEYJAO0OHBIH Cmocod -
BOCTIOJIb30BaThCcsl OkHOM MeHio0 Cepsuc | Makpoc | Makpockr | U3menuts. Eciam BB
MOJIb3YETECh MAKPOCOM TMOCTOSIHHO, TO MOXKHO MCIOJIb30BaTh CaMblii OBICTPBIN CIOCOO
€ro BbI30BA - KJIABUATYPHYIO KOMOWHAIIMIO.

[Tonasle BO3MOXkHOCTH TporpammupoBanus B Office packpbeiBatoTCS TIpH
ucronb3oBanuu penakropa Visual Basic. Jlina Bxoma B Hero B MeHI0 CepBuc [Makpoc
BeIOpaTh «Pemakrop Visual Basic», wim Haxkats kimapumm <Alt> + <F11>.

B BepxHem JieBOM yrily OOBIUHO OTKPBHITO OKHO MPOBOJHMKA MpoekTa. Eciu oHo
CIIy4aiHO OBLIO 3aKPHITO, TO BBI3BATh €0 MOXKHO, HaXKaB KjaBuimm <Ctrl> + <R>.

Camplii BepxHHE ypoBeHb - 3T0 TpoekT (Project), KOTOpoMy COOTBETCTBYET
nokymeHT Word, pabouas kaura Excel u T. 1. [Ipoextst VBA BBITIONHSIOTCS BMECTE C
JPYTUMH TIpUioKeHUsIMU. [IpuniokeHue, B KOTOpOM pa3padaThIBAETCA W BBIMOJIHACTCS
npoekT VBA, Ha3biBaeTcsi OCHOBHbIM. Hampumep, MOXHO co3gaTh TpoekT VBA,
KOTOPHBIH paboTaeT BMecTe ¢ Microsoft Excel. B stom ciydae Excel siBaseTcst OCHOBHBIM
npuwioxkeHrueM. MaKTUYECKH, UCIMOJb3Yysl OCHOBHOE MPUJIOKEHUE, HEJIb3S MOCTPOUTH
npunoxenne VBA [1].

VBA wumeer cOOCTBEHHYIO cpeay pa3padOTKH, HA3bIBACTCS HMHTEIPUPOBAHHOM
cpenoit pazpabotku unu IDE. VBA IDE - 3T0 0KHO, cofiepIKailiee MEHIO, APYTUe OKHA U
3JIEMEHTHI, MPUMEHsEMble MpU co3ganuu TnpoekToB VBA [2]. Huxe menio VBA
pacnojiokeHsl TIporpaMMHubie Moayu. [lpm pabore makpopekopaepa B Excel — ato
Modulel, kyna n 3anuCHIBAIOTCS BCE CO3/ITaBACMbIE€ MAaKPOPEKOPIEPOM MAKPOCHI.

BriBectn mannbie mporpamMmbel B VBA mMosxHO Tipsimo B siueiiky Excel.

[Tocne Toro, kak HyXHas sAuelka HaWIEHa, Ui 3alUCH B HEE HCIMOJb3YETCs
cBoricTBo Value, Hanpumep: X. Value = 3HaucHuE.

Ecnm siaetika yrxe BeiOpana, moxHo 3anucarh: ActiveCell. Value = 3nauenme.

Wnm cpazy ykazats sueiiky BeiBoaa: Cells (6, 1) = 3Hauenue.

BriOpath sueiiky, CMEIEeHHYI0 OTHOCHTEIFHO TEKYIICH Ha 1 BHU3 U HA | BIIPABO:

ActiveCell . Offset (i, j) .Select

Range - ouens Baxknas ¢ynkmusa. Bosppamaer oOwekr Range, koTopsrit
MIPEACTABIIIET COOOM MMAIa30H SUYEEK U ucmoib3yercs B Excel mpakTraecku At mo0ObIx
Orepanui ¢ TYCHKaAMU.

Bri6paTh kakyo-mub0 sueiky, Hanpumep, A6: Range ("A6"). Select.
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WNnm nmanazon sueek: Range ("Al: A6"). Select
[Tpexxie yeM 9TO-TO BBIBOJWTH B TAOJMILY, IMOJIE3HO OYHCTHTH MHCHMO, JUIS 4Ero
ciyxut komanaa Cells.Clear.

Formula (wmm FormulaR1C1) = "= ...." mo3Bosser 3anucars GopMyIy B TUCHKY.
Ilpumep:
Range ("A3"). Formula ="=2 * $§ A$ 172 + cos (§ B $ 1)" (abcomorHsie

ceputkn) mim "= 2 * A1~ 2 + cos (B1)" (OTHOCHTEIBHO CCBHIIIKH).

ActiveCell FormulaR1C1 ="=2 * RC [-1] * 2 + cos (RC [-1])"

B dopmyny moryr ObITh BKIIOUEHBI W TiepeMeHHBIe. Hampumep, Bmecto 2 -
HCIIOJTb3YEM MePEMEHHYIO a. Toraa mpeaBapuTenbHy0 (OpMyITy CIEayeT MePenucaTh:

ActiveCell FormulaR1C1 ="=" & a & "* RC[-1] "2 + cos (RC [-1])" [7].

PaccmoTpum aBTOMaTHUECKOe CO3MaHKME TPOrpaMMBbl MakpopekopaepoMm B VBA Ha
npuMmepe 3amanusa no «Mudbopmarmke» s OakalaBpOB MaIIMHOCTPOWTEIBHBIX W
JIPYTHX CHEIUAIBHOCTEH - TOCTpOeHHE rpadrka 3aJaHHON DyHKIMH, HanpuMep: y (X)=
-48-x7-20x*+7x-13. Hayuutbcs BBINOJHATH STO 3aJaHWE MNPU M3YUYEHHUH Kypca
«Uuadopmarnkay oOYeHb aKTyallbHO, TaK KaK IOCTPOEHHWE TrpaduKoB MTPUXOIUTCS
BBITIOJTHATH OYCHb YaCTO W MHOTOKPATHO CTyJACHTaM, OyIyIIMM WH)KEHEPAM W YUCHBIM,
HEOOXOIMMBIX TIPH MTPOBEACHUM HAYYHBIX UCCIICTOBAHMMA 110 TEXHHUESCKUM HayKaM.

YroOsl co3aaTh aBTOMATHYECKH JTOOYIO TIPOrpaMMy (MaKkpoc) MapKOPEKOPACPOM B
VBA, neooxoaumo B meHto Microsoft Office Excel 2010 Bei6pars Cepsuc | Makpoc u
Haxath «Hauate 3ammch». B okHe «3ammch mMakpoca» Hammcath. WMs Makpoca (He
JOJDKHO HAUWHATHCS C MAQPHI, COAEPXKaTh MPOOETHl U CHMBOJIBI IyHKTYallHH) W TAC
coxpaHuTh Makpoc (Tekymas kHura). [locime sroro Haxkats kHONKY OK, d9T0oO0BI
HaAvaJiach 3aMmch MakKpoca ¥ B MOMEHT Hauajia 3alicH MOSBUATCS MajicHbKas TTAaHEb W -
«OCTaHOBHTH 3aMHCH», KOTOPOW MBI BOCIOJIB3YEMCS IO 3aBEPIICHUH 3alMCH MaKpoca
[1].

BxrounB 3ammch Makpoca, BBITTOJIHHUTH CICAYIOMIME JCHCTBHS B TEKYICH KHUTE
Excel mo mocrpoennio rpaduka 3agaHHoi GyHKIHH y(x)= -48-x°-20-x*+7-x-13:

- BBeCTH B siuehiku Al u A2 nepBoe U BTOPOE YHUCIICHHBIC 3HAUEHU apTyMEHTA X;

- BBIAETUTD sueiiku Al m A2 ¢ YMCICHHBIMH 3HAUCHUSIMHU X W 32 MPaBbIi HIKHUH
yron sueiikn A2 pacTsAruBaeM BHW3 Ha JHMAMA30H 3HAUCHUW apryMEHTa X, MPH KOTOPOM
XOTHM TOCUYMTATh 3aJaHHYI0 (DYHKIIHIO Y

- B sueiike Bl BBectn dopmyny ¢yrkmmm y(x)= -48x-20-x>+7-x-13, 3arem
pacTSHYTh 3a MPaBbIi HMOXKHUN yrojl sueliku Bl BHM3 HA Auana30H 3aJaHHBIX 3HAUCHUM
apryMeHTa X W TaKuM 00pa3oM mojiydaeM B ctondie B aBTomMarmueckw mMOCUMTAHHBIE
YUCJICHHBIC 3HAUEHU (PYHKIMH Y TS 3aJJaHHOTO THANa30Ha 3HAUCHHUH X,

- BBIICTUTH CTOJOIBI A W B ¢ 3amoHEHHBIMHU SYEHKaMU, UIS STOTO HaXXaTh HA
JIEBYI0 KHONKY MBIIIHN, HE OTMyCKas €€, MPOTAHYTh CBEPXY BHU3 10 TOCIETHUX
YUCJICHHBIX 3HaueHWH X W y. [lo BeIACTIEHHBIM 3HaueHUsAM y cTpouM Tpaduk B Excel,
JUTSL 3TOTO BhIOMpaeM B MeHIO BeraBkal /lmarpammel| Toueunas muarpamma. Pesynerar
nocTpoeHus rpaduka 3a1anHoi (GyHKIIUA MTPEACTABJICH HA puC. .

- OCTaHABJIMBAECM 3allMCh MaKpOCa MaKPOPEKOPACPOM MO TMOCTPOSHUIO rpaduka
3aIaHHON (DyHKIMH, HAKUMas Ha B - «OCTaHOBUTH 3aMHCHY.
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HIATPUMKA ® YHKIIIOHYBAHHSA BIOI'A30BOI YCTAHOBKH
Y CKUIAAI KO'EHEPALIMHOI CUCTEMH

Po3pobneHo metron MATPUMKH MPOIECy 30pOMKYyBaHHS, BiJBaHTAKEHHsI 30pOKEHOI CUPOBHHU Ta
3aBaHTA)KEHHS CBIXKOTO MaTepialy Ha piBHI NPUHAHSATTA pilneHb. [IporHo3yBaHHS 3MiHH TEMIIEPATYpPH
30pOMKYBaHHSL JT03BOJISIE BUKOPUCTOBYBATH 30POIKEHE CYCJIO B SIKOCTI HU3bKOTIOTEHLIIHHOTO JKepesia
eHeprii IS TEeIUIOBOTO HAcOCa IIO0 BCTAHOBJICHHS TEMIIEPATypPH TEIUIOHOCIS, IO I'pie, Ha BXOHl B
TerIo0OMIHHHK, BOYJOBaHMI B METAHTEHK, MPU BUMIPIOBAHHI TEMIIEPATYPHU TEIUIOHOCIS, IO TPi€, Ha
BUXOJI 3 TEIIOOOMIHHUKA.

KirouoBi cjoBa: KoreHepailisi, eJeKTpU4YHA €HEpris, TerioTa, Oiora3, 30pOKyBaHHS,
METaHTEHK, TETUIOBHIA HACOC, MPUHHATTS PilIeHb

Beryn. OpHiero 3 mepeBar KOr€HEpaIlMHHX TEXHOJIOTIH B yMOBaxX pecypco Ta
€HEPTro30epeKEHHS € MOXKITUBICTh BUKOPUCTAHHSA 010Ta3y SK aTbTEPHATUBHOTO JDKEPEIIa
eneprii [1]. KorenepariiiHi TEXHOJIOTII, [0 MalOTh y CBOEMY CKJIaal TCPBUHHHI
JIBUTYH, EIICKTPOTCHEPATOP, CHUCTEMY YTHM3AIlli TETUIOTH, CHCTEMY KOHTPOIIO W
YOPaBJIIHAS JO3BOJIAIOTH BKJIFOYAaTH B TEXHOJIOTIYHI CXEMH PI3HI CHEPreTHYHI
YCTAaHOBKH: TIOPIITHEBHI NBWTYH, Ta3oBy TypOiHy, mapoBy TypOiHy a00 KOMOiHAIlIO
mapoBoi Ta ra3oBoi TypOiH.  TemmoBl HAcocW, M0 BHKOPHUCTOBYIOTH Y CKJIAJl
KOTCHEpAIIMHNX CHUCTEM, HE MaloTh 3B'A3Ky 3 BHPOOHHWITBOM 0il0Tazy, HE
BUKOPUCTOBYIOTh 30pOUKCHHI Marepial y SKOCTI HHU3BKOIMOTEHIIHHOTO JDKEpera
€HEprii, a BUKOHYIOTh MIATPUMKY CITIBBITHOIICHHS BHPOOHMIITBA CJICKTPUIHOI eHEPTrii
Ta TEIUIOTH 3 BHKOPWUCTAHHAM I1HIMX mkepen eHeprii [2 — 4]. [Ipu BUpOOHHUIITBI XK
Olorazy 30po/pKeHE CyCJI0O Ma€ EHEPreTUYHUM MOTEHINad IIOJO0 MOJXKIHUBOCTI
BUKOPHUCTAHHSA y SKOCTI HU3bKOTIOTCHIIHOTO JKEpea eHeprii AU TeII0OBOTO HAcoca, a
Ha MATPUMKY TPOTIeCcy 30poKyBaHHs BUTpadaroTh 10 20% —30% BupoOiieHoi eHeprii.

YMOBHM KOTeHeparlii Mpyu BUKOPHUCTaHHI 010Ta3y yCKIaaHEH] HEMTOCTIHHUM BUXO0M
Oiorasy, IO BHWMarae JOJATKOBHX OakiB I 30pOHKEHOI CHPOBHHH, JOJATKOBHX
€MHOCTCH Ta3rojbACpIB, 3HAYHWX BHTPAT TEIUIOTH Ha TMATPUMKY MPOIECY
30po/KyBaHHA 32 paxyHOK BUpoOieHoi eneprii [5 — 7]. [Ipu GesnepepsHOMY
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