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BBEJIEHUE

B 1962...1964 rogax B JlapTMyTCKOM KOJUIEIKE OBUT pas-
paboTaH s3bIK TporpammupoBanus Basic. OH ObICTPO 3aBOeBaj
MOMYJISIPHOCTh B KauecTBE sA3bIKA AJIsi 00Y4YEeHUs MPOrpaMMHpPOBa-
HUIO B YHUBEpCUTETax W IKkojax. B cepeamne 70-x romax Basic
OBLJT aIanTUPOBAH IS MCIIOJIb30BAHMSI HA IEPCOHATBHBIX KOMITbIO-
Tepax OCHOBAaTeJIeM M TiaBoi komranuu Microsoft bummom I'eitT-
com. C tex mop ans IIK mocnenoBarensHO OBLIO BBIMTYIIEHO PSif
Bepcwii Basic, Bkirouas GW-Basic, Turbo Basic, QuickBasic.

B wnavane 90-x mosBISETCS OINepaldOHHAs CHUCTEMa
Microsoft Windows ¢ HOBBIM rpadudeckuM HHTEpPEcoM MmoIb30-
BaTensi. B aTo ke Bpems B Henpax Microsoft Benoch HECKOJIBKO
napaJuleIbHBIX IPOEKTOB M0 CO3JaHUI0 HOBOTO SI3bIKA MIPOrPaMMU-
poBanus ans Windows. 1 B 1991 roay moj 03yHrom «remnepb u
HAYMHAIOIIKE TPOrPAMMUCTBI MOTYT JIETKO CO3AaBaTh MPUIOKEHUS
s Windowsy, mosiBUiach INepBas BepPCHs HOBOI'O HHCTPYMEH-
TanbHOrO cpenactBa Microsoft Visual Basic.

[Tocne paspaborku npunoxkenuit 1 Windows o0benu-
HeHHbIX B makeT MS Office, Bo3HuKI1a pobiieMa UX MHTETpalum,
TaK KakK BCE OHU IpeJHA3HAYaJIUCh JJIs pabOThl C JOKYMEHTaMU U
aBTOMATHU3allMM BBIYHUCICHUM M pacyeToOB pa3HOro xapakrepa. Bo
Bcex mpuioxkeHusax makera MS Office nmosropsronmecs necTus
MOTYT OBITh 3aMEHEHBI MOCIIEI0BATENBHOCTIO MAITMHHBIX KOMaH/
— MakpoornpeaeaeHuid uiu MakpocoB. S3bik Visual Basic cran uc-
MOJIb30BAaThCA KaK OCHOBHOM JUIsl pa3paboTku MakpocoB. IlosiBu-
nuck ero Bepcun: Access Basic, Word Basic, Excel Basic, u T.1.
Hns mocnenyromux Bepcuit makera Microsoft Office onm Obun
00BeAMHEHBI U aJJalTUPOBAHbI KaK €IMHBIN S3bIK POrpaMMHUpPOBa-
HUSA JJIS1 BCEX MPUIIOKEHUI.



Ora Bepcus s3bplka HOCUT Ha3Banue Visual Basic for
Application mmu VBA (Visual Basic misa npunoxenuii). VBA
BKJIIOYAeT B ce0s OCHOBHBIE KOHCTPYKIMHU si3bika Visual Basic u
sBsieTcs oommM st Beex mpuioxkennid MS Office. bnaronaps
3TOMY He TpeOyeTcs u3ydyaTh KaXAblH pa3 s3bIK MPOrpaMMHpPOBa-
HUS JJI1 aBTOMATU3allMd HEKOTOPOW 3a/layd B IPYroM IPUIIOKE-
nuu MS Office.

OaHUM M3 JTOCTOMHCTB SI3bIKA SIBIISIETCS JIETKOCTH €ro OC-
BoeHHMs. JIJ1st TOro 4ToOBI OCBOUTH OCHOBHI si3blka VBA HeT HE0O0-
XOJJMMOCTH YIITYOJICHHBIX 3HAaHWH 1O MporpammupoBanuio. OH 1mo-
3BOJISIET OBICTPO MOJYYUTH OLIYTUMBIE PE3yIbTaThl — KOHCTPYHPO-
BaTh NPO(ECCUOHATIBHBIC IPUIIOKECHUS IS PEIICHUS TPAKTUICCKH
Mo0BIX 3a1a4 B cpeae Microsoft Windows.

Onextponnbsie Tabmusl MS Excel paspabateiBanucek s
yIpoleHus 00padoTku OONBIINX 00bEMOB YUCIOBBIX JTAHHBIX, IS
BBITMIOJTHEHHS] PYTUHHBIX OINEpalfii U HaArJsgHOTO MpeICTaBICHUS
pe3yibTaToB BeluMcaeHu. Makpocsl B MS Excel 3To mporpammsl,
HalMCaHHbIE Ha s3bIke VBA, mo3TOMy mporpaMmmMupoBaHue B Tao-
JMYHOM TIPOIECCOPE CBOMAATCS K CO3[JAaHHI0O MaKpoca C HY)KHBIM
KOJIOM.

3neck Mbl paccmoTpuM VBA, BcTpoennyro B Excel. Oto
MO3BOJIUT HaM JOCTATOYHO MPOCTO MCMONb30BaTh Tabnuiy Excel
JUTSI BBOJIA TAHHBIX U BBIBOJIA PE3yNbTaTa.



1. CO3JAHHUE U 3AIINCb MAKPOCA

Makpoc — 3TO CHUCOK HMHCTPYKLHUH, KOTOpbIE MOTYT BBbI-
HOJHATBCS aBTOMAaTUYEeCKH 0e3 ydacTs mojb3oBarens. OObIYHO
OHM CO3/aI0TCS JJI aBTOMAaTU3alMU 4acTO MOBTOPSIOLIUXCA OJHU-
HAaKOBBbIX 3ajay. Jpyrumu cioBaMu, Makpoc — 3TO0 BuJ VBA-
nporpaMmbl, a VBA — BCTpPOEHHBIN $A3bIK HPOrpaMMHPOBAHUS
Excel.

Cywecmeyem 06a cnocoba co30anus MaKpoca:.

1. ABTOoMaTHyecKu 3amucaTh MOCIeI0BaTeIbHOCTh HE00X0-
JAMBIX JEHCTBHM C MOMOUIBIO Makpopekopaepa. Makpopekopaep
— 3TO BCTpOeHHBIH B Excel MHCTpyMEHT, KOTOpBI MOXET OTCIe-
JKUBATh BBIMOJIHEHHE I10JIb30BATENEM 3aJ]aul U 3alMChIBaTh MOPSI-
JIOK paboThl B BUAE CIUCKA MHCTpYKUui. [Ipu momomnm makpope-
KOpJiepa TOJIb30BaTelb MOXET CO37aBaTh MAaKpOChl 0e3 3HaHHS
si3bIKa MporpaMmMmupoBaHus VBA.

2. Bpyunyioo BBecTH HEOOXOIUMbIE MHCTPYKIIMH Ha SI3bIKE
nporpammupoBanusi VBA. EcrecTBeHHO, B JaHHOM Cl1y4yae 3HaHUE
A3bIKa MPOTrPAMMUPOBAHUS HEOOXOIUMO.

3aoanue 1.1. CozpaiiTe mpu TOMOIIA MaKpoOpeKopaepa
Makpoc, KOTOphIi Bbruuciser cymmy uucen 100 u 200.

Ilopaook évinonnenusn pabomuol

1. OtkpeiTe Microsoft Excel u coxpanuts daiin B coOCT-
BEHHOH marke ucrnonb3ys komanasl Coxpanuth kak/ Knura Ex-
cel ¢ moxnep:xKkoii MaKpocoB.

2. B cpene Microsoft Excel B cTpoke MeHIO OTKpHITH
BKJIanKy Bua/ Makpocsl/ 3anuch Makpoca. B oTkpbIBIIEMCS OK-
He 3anuch Makpoca B mosie ms Makpoca Beeaute ums Priml. s

3aI1yCKka MakpocCa ¢ IIoOMOUIbIO KOM6I/IHaI_[I/II71 knaBuil B none Coue-



TaHHE KJIABUII HabepuTe OYKBY, HallpUMEp, Z U HAKMHUTE KHOIKY

OK (puc. 1.1).

3. Jlanee BbIIOJHSETE NEHCTBUS, KOTOPbIE BaM HYXHO 3a-

UcaTh B Makpoc.

. B sueiiky Al BBeaute uncio 100, a B sueiiky A2 —

yucio 200.

. B staeiixy B2 nabepute dhopmyny =A1+A2.
4. lllénkuure Ha kHomKe "OcTaHOBUTH 3anuck” (puc. 1.2).

Janmce Makpoca

HrMa makpoca:
Prim1

CoueTaHue KNaBuLL:
Ctri+ | =

CoxpaHUTE B:

=Ta KHWra

onucaHue:

B ]

OTrMeHa

Puc. 1.1. OxHo 3anucu Makpoca.

==
=52

|Ma|<pc:c:|:.||

-

=2 MMakpochkl

al O CcTaHOBNTE 2annck

] oOtHocuTenbHBIE coblaKN

Puc. 1.2. OcranoBka 3amnucu Makpoca.
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ChopmupoBaHHBIE MaKpOC MOXET OBITh HCIOJIH30BAaH B
1r000M MecTe JaHHOW paboueil KHUTH, Ha JIIOOOM U3 €rO JIMCTOB.
Uro0Obl MaKpOC MOBTOPHII BCE 3alMCAaHHBIE B HETO JACUCTBUS HEOO-
XOJIIMO €T0 3aIlyCTUTh B paboTy.

J11s 5TOr0 HE0OXOIMMO BBITIOJHUTH CIIEAYIOLIUE NeHCTBUS:

1. IlepelinuTe HA HOBBIM PAaOOYNI JTUCT BaIICH KHUTH.

2. Beibepure Bua/ Makpochbl. JIoJKHO TOSIBUTBCS JTHATIO-
rOBOE€ OKHO, T'JI¢ B CIIHCKE MaKpOCOB BBIAEINUTE CHOPMUPOBAHHBIN
paHee Makpoc ¢ umeHeMm Prim1.

3. Haxxmute Ha kHONKY BhInonHuTh. B pe3ynbrare B yBe-
JieTe JeNUCTBUS, IPOIeTIaHHbIE BaMU BO BpeMs 3allCU MaKpoca.

Jlist 3amycka Makpoca MOXHO HCIOJIb30BaTh KOMOWHAIIMIO
kiaBuin Ctrl+z, koTopas Oblla Ha3HAYCHA TPU CO3/IaHMK MaKpoca
(puc. 1.1).

4. Tlepeiiante HAa HOBBIM paboyuMil TUCT U yAaTUTE BCE 3a-
nucu. Haxmute Ha komOuHarwio kiaasui Ctrl+ z.

[lonydaeM TOT ke pe3ysbTar, KOTOPbIM JaeT 3aluCaHHbIN
Makpoc, HO Ha APYrom, akTUBHOM Jucte Kuuru.

Kox makpoca, koTopblii ObUT 3amucaH B pe3ysbTare IMpo-
JeJIbHON paboThl, MOKHO IMOCMOTPETh. J{JIs1 3TOT0 BBIMOIHUTE Clie-
JYIOIINE TEUCTBHS:

1 cnoco0:
e OTKpBITh BKIaAKy Bua/ Makpocsl/ Makpocsl u
Ha)XMHUTE Ha KHONKY Bolitu niu U3menuts. OTkpoeTcs
okHo penaktopa VBA (pucynok 1.2). Kox makpoca Ha-

xomutes Mexay crpokamu Sub Prim1 (1) u End Sub.

2 croco0:
® YCTaHOBHTE KypCOp Ha SYCHKH pabodvero Jmcra H
HaXMATE Ha koMOnHanmro kinasuir Alt+F11.



ﬁ Microsoft Visual Basic - Khural - [Modulel (Code)] E@

# File Edit View Insert Format Debug Run Tools Add-Ins Window Help Beeaure sonpoc v.- 8 X
HE-H s aBR90 00 ¥ ESEE @ 2l =
Project - VBAProject X[ |(General) x| [Prim1 ~|
B4 | [ sub print () =
-8 atpvbaen.xls (ATPVE !
& SOLVER (SOLVER XL/ ' priml Makpoc
& VBAProject (FUNCRE! !
=& VBAProject (Knura1) ' Coyeranue wmaBum: Ctrl+Shift+Z
&5 Microsaft Excel Objr '
! ﬁ"”é (ﬂm;) Range ("£1") .5elect
ﬂ:gz E”:g3§ ActiveCell.FormulaRicl = "100"
) 3rakenr Range("AZ") .Select .
-9 Modules ActiveCell.FormulaR1Cl = "200
- Module1 Range ("B2") .Select
ActiveCell.FormulaR1Cl = "=R[-1]C[-1]+RC[-1]"
Range ("B3") .Select
End Sub

Puc. 1.3. Okno penakropa VBA.

[lepBas cTpouka BKJIIOYAET UM MaKpoca, Cily>keOHO€e CII0BO
Sub u kpyrasie cko0ku (). DTO CTaHIAPTHBIN 3aroJOBOK Makpoca.
CranmapTHOI 3aBeplIaoNIeld CTPOKOM MakKpoca SIBISETCS CTPOKa
End Sub. Dt nBe cTpouku MOSBATCS Aa)ke B TOM Cilydae, €Ciu
co3aath myctoil makpoc. CiyxeOHbie cioBa VBA BbIIENICHBI CH-
HUM IBEeTOM. Jlajee cClenyroT CTPOYKH, BBIJIEICHHBIE 3€JIEHBIM
IIBETOM U cojieprKaliye onrcanue mMakpoca. OHM UMEIOT B MEPBOI
NO3UIMH 3HaK arnoctpoda (‘) U ABIAOTCA KOMMeHTapusMu. OHU
CIIy’KaT JUIsl pa3bsACHEHUs IEMCTBHI, 3alMCaHHBIX B Makpoce, He
U3MEHSIOT paboTy Makpoca MU MOTYT ObITh HOCTaBJIEHBI B JII000O€
MeECTO Tena Makpoca. Clefyrolue ceMb CTPOK YEpHOIO LIBETA —
9TO MHCTPYKIMH (KoMaH/bl) si3pika VBA. OHHM OMHCHIBAIOT JEUCT-
BUSI, BHITTOJTHSIEMbIE MAKPOCOM.

Kak BuauM, 3anMcaHHBIN MakpOC SIBISIETCS 3aBEPUICHHON U
pabotocnocoOHO# Tporpammoii. [Ipr HEOOXOTUMOCTH €ro MOKHO
pPEeIaKTHUPOBATh.



3aoanue 1.2. Vcnonw3ys komasl Priml, cosmaiite HOBBIN
MaKpoC, KOTOPBIA BBIYUCISET IJIOMIAh TPEYrOJIbHHUKA C OCHOBA-
HreM 15 u ¢ BbicoTol 4 emuuuipl. [Ipu sToM Makpoc Priml oc-
TaBbTe 0€3 N3MEHEHUH.

Hopaook evinonnenusn pabomut
1 .CxomupyiiTe MOJIHOCTBIO KOABI Makpoca Priml u BcraBb-
Te Hwke komaHael End Sub. HasBanme mpouenypsl cMeHHTE Ha
Prim2.
2. B texcre makpoca uucna 100 u 200 mensiem Ha 15 u 4
cootBeTcTBeHHO. Dopmyny =A1+A2 mensem Ha =A1*A2/2 (puc.
1.4).

a Microsoft Visual Basic - KHural - [Modulel (Code)]

#Eile Edit View Insert Format Debug Run Tools Add-Ins Window Help

EE~6H & B a9 b0 @ b & & W | @ Ln23 Col23
Project - VBAProject ﬂ ||Genera|}
= = |3 = Sub Priml ()
&% atpvbaen.xls (ATPVBAI !
&8 SOLVER (SOLVER.XLAM ' Priml Mawxpoc
&85 VBAProject (FUNCRES.) '
=% VBAProject (Knmral) ' Coueranue Kiasmm: Ctrl+Shift+Z
=23 Microsoft Excel Object '
MNuerl (Mnerl) Range ("E1") .Select
ﬂ:;i Eﬂ:;?; Activecell.FormularRlcl = "100"
) 3rakimrs Range ("n2") .5elect . .
- 55 Modules ActiveCell.FormulaR1lcl = "200
L@l Modulel Range ("B2") .Select
ActiveCell.FormulaR1Cl = "=R[-1]C[-11+RC[-11"
Range ("B3") .Select
End Sub
Sub Prim2 ()

4 LIS » '

Properties - Modulel x| Priml Maxpoc

|MDdUIEI M_OdUIe : ﬂ CousTaHMe ®RIasum: Ctrl+Shift+z
Alphabetic | Categorized |
Module1 Range ("R1") .Select

ActiveCell.FormulaR1Cl = "15"
Range ("R2") .Select
ActiveCell.FormulaR1Cl = "4"
Range ("B2") .sSelect
RActivelell.FormulaR1Cl = "=R[-1]C[-1]*RC[-1]/2"
Range ("B3") .select
End Sub

Puc. 1.4. Oxno penakropa VBA.



HoBerii Makpoc Prim2 co3ziaH u ToTOB ISl MCIIOJIB30BAHUSL.
Korna otkpeito okHO penaktopa VBA, 1y BbIIOJHEHUS Makpoca
MOT'YT OBITb UCIIOJIb30BAHBI CIICAYIOIUE KOMAH/IbL:

o Ha)KaTh Ha 3€JEHBIA TPEYroJbHUK Ha TMaHEH
WHCTPYMEHTOB;

. HakaTh Ha KHONIKY F5;

. UCITI0JIb30BaTh KoMaH 16l Run/ Run Sub.

IIpu 3TOM Kypcop AOJIKEH HaxOOUThCA B 00JACTH TOTrO
MakKpoca, KOTOPOro HaMepHUBaEM 3aIyCKaTh.

Jliss mpocMoTpa IMOJY4YEHHOro pe3yjibTaTa HEO0OXOIUMO
BEpPHYThCS Ha pabOo4Mil JIMCT 3JIEKTPOHHON TaOJUIBI C MOMOLIBIO
HaKaThus Ha KoMOuHanmio kiaBuni_Alt+F1l wnm nukTorpammy
EXCEL Ha nanenu uHCTPYMEHTOB.

3. OmHUM W3 yKa3aHHBIX CIIOCOOOB BBIMOJIHSHTE MaKpoC
Prim2 u mocMoTpuTe Ha pe3yJbTar.

4. IlepeiinuTe Ha HOBBIM paOOUMil IUCT U 3aITyCTUTE MAKPOC
Prim2 uepe3 Bxinaaku Bua/ Makpocsl/ Makpocsl. [TocMoTpute Ha
pe3ynbTart.

5. Coxpanure coznanuii Bamu (aiin. Ecau ¢aitn coxpanse-
T€ BIEPBBIC WJIK COXPaHSIETE B APYroi Mamke ¢ MOMOIIbI0 KOMaH-
16l CoXpaHUTh KakK, He 3a0ybTe BbIOpaTh THN ¢aina Kuura EX-
cel ¢ mopaep:kKoii MaKpocoB.

3aoanue 1.3. Toctpoiite rpaduk Gpynxmmn y = x> —20 Ha

uHTEepBaie ot - 5 o 10.

Ilopadox évinonnenus padomol
1. Otkpoiite Bkiaaky Bua/ Makpocsl/ 3anuch Makpoca.
Hasnaubte makpocy ums Prim3. Jlns 3amycka mMakpoca BeIOepUTE
xomOuHarwo knapum Ctrl+X,. B mone Onucanue HabepuTe TEKCT
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«[loctpoenue rpaduka ¢pynkunn y=x*x-20 Ha uHTEpBasE OT -5 10
10» u Haxkmute KHOKY OK.

2. Jlanee BBINOJHSNTE AEWCTBUS, KOTOPHIE HY)KHO 3aIIUCaTh

B MaKpoc.

B sueiiky Al BBenute uucio -5. B sueiiky A2 nabepu-
te popmyny =Al+1 u xonupyiite ee B stueiiku A3:A16.
B sueiiky B1 BBemute dopmyny =A1*A1-20 u komnu-
pyiite ee B stueiiku B2:B16.

[Toctpoiite quarpammy ¢ mOMOIIbIO BKiIaaku BeraBka/
Toueuynasi/ BoiOpaTh 1aHHBbIE. B OTKpBIBIIEMCS OKHE
Bri6op McTOYHMKA JaHHBIX B Toje JlMama3oH JaHHBIX

IUIsL IuarpaMMbl ykakute auamna3zoH A1:B16 (puc. 1.5).

s aToro A0CTaTOYHO Ha pabodeM JIMCTE MBIIIKOM
BBIJICTIUTh HYXHbIH nuana3on. Haxmmure kHomky OK.
['padux Gpynkmm nocrpoeH (puc. 1.6).

3. HlénkauTte Ha KHONKE "OCTaHOBUTH 3AMKCH".

4, VY nanute Bce 3anucy. Haxxmure Ha KOM6I/IHaLII/II-O KJIaBHUIIT

Ctrl+x.

5. [lepeitaure Ha HOBBIM paboOUMi JTUCT U HAKMHUTE HA KOM-
ounarmo kiasumr Ctrl+x.

[Tonydyaem TOT ke pe3ynbTar, KOTOPBIA AAET 3alMMCaHHbBIN
Makpoc. OH gocTyneH ot aboro padbodero sucra Kuuru.
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BuIBOD UCTOUHMKE AaHHbIX

AranazoH JaHHBX ANA gwarpaMHe: :J'IMCT1!$A$1:$E$1til
@ Eﬂ Crpoka/cronbey @
3nemeHTEl nerenasl (pagel) MognucK ropu3oHTanEHoN ock (KaTeropum)
l ‘E HobaenTb ” [ WBMeHHTL “ X ¥nanute l i ¥ B W2MeHWTh
Faal -5

A
>

[ CKpBITEIE M OYCTEIE AYERK ] [ oK ] [ OTMeHa

Puc. 1.5. OxHo BbIOOpa UCTOYHUKA JAHHBIX.

A B c D E F G H
1 -5 5
2 -4 -4
3 -3 -11
4 -2 -16 160
5 -1 -19
6 0 -20 86
7 1 -19 /
&0
8 2 -16 ov
9 3 -11
10 4 -4 e /
11 5 5
20
12 6 16 /
13 ? 29 T I\ g T T 1
= 8 44 -10 -5 5 10 15
15 9 61
16 10 80
17 40
18
19

Puc. 1.6. I'padux Gpyakmmm
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Jlst mpocMOTpa KOJa MHCTPYKLUUN HYXKHO OTKPBITH BKJIaJ-
Ky Bua/ Makpocbl/ Makpochl Hy)KHO LIEJIIKHYTh Ha KHONKe Boii-
T (puc. 1.7). Kak Buaum, Bcst mHpOpMaLus, BBEACHHAs B OKHE 3a-
IIACh MaKpOCa, CONEPKUTCSA B KOJAX MHCTPYKLIMM MAaKpoca B BUAC
KOMMEHTapueB. B KOMMEHTapusaX IMPUBEICHBI UM M Ha3HAYCHUE
MakKpoca, a TAK)Ke YKa3aHO COYETAHHUE KIJIABULI JUIS €T0 3aIycKa.

||General}

Sub Prim3 ()

Prim3 Maxpoc
locTpoeHue rpaduka OyHRIDmM y=xX*x-20 Ha mHTepBane oT -5 mo 10

CoYeTaHMe KIABMmM: Ctrl+x

Range ("A1") .Select

EctiveCell.FormulaRlcl = "-5"
Range ("A2") .Select
EctiveCell.FormulaRlCcl = "=R[-1]cC+1"

Selection.AutoFill Destination:=Range ("A2:A16"), Type:=xlFillDefault
Range ("R2:R16") .Select
Range ("B1") .Select
ActiveCell.FormulaRlcl = "=RC[-1]*RC[-1]-20"
Range ("B1") .Select
Selection.AutoFill Destination:=Range ("Bl:B1lé"), Type:=xlFillDefault
Range ("B1l:Bl&") .Select
LctiveSheet.Shapes.AddChart.Select
EctiveChart.SetSourceData Source:=Range ("'IucTl'!SB51:5BS16™)
LcotiveChart.ChartType = xlXYScatterSmoothNoMarkers
LcotiveChart.SetSourceData Source:=Range ("Rl:Blé")

End Sub

Puc. 1.7. Ko uHCTpyK1IMiT Makpoca.

3aoanue 1.4. TpeGyercst co3naTh Makpoc i pelIeHHs
CHUCTEMBI JINHEVHBIX YPAaBHEHU.

Pewenue. Cuctemy IVMHEHHBIX YPABHEHUH MOXHO 3alu-
caThb B BUJIE

AX =B,

rae A - xBaJpaTHas MaTpULa, COAEprKalas 3HAaYeHMs KO-
3 PUIMEHTOB JeBOM YacTH, B - BeKTOpoM mpaBbIX yacTei, X —
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BEKTOpP HEM3BECTHBIX. Torga CUCTEMY ypaBHEHUH MOXHO PELIUTH
METOJIOM 00paTHOW MaTpULIbI

X=A"B.

Bce HeoOxoaMMble MHCTPYMEHTHI Ul pealu3aliy JaHHOTO
MeToja B dnekTponHoi Tabimine EXCEL umerorcs. Matemaruue-
ckas pynkuus MYMHOXK (maccuBl;MaccuB2) BO3BpaIaeT Mat-
pUYHOE TpOM3BeeHUE ABYX MaccHBOB. OOpaTHYIO MaTpUIly MOXK-
HO HaxoauTh ¢ momomipio ¢yHkuun MOBP(MaccuB). IlosTomy
pEIIeHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUNH MOKHO MOJIYYUTH C TO-
MOIIBIO (POPMYJIBI

=MYMHOX(MOBP(maccuBA); maccusB).

OtmeTuM, 4TO JaHHYIO (POpMYIy HEOOXOJUMO BBECTH KaK
dopMyny maccuBa. Beiaenure nuanazoH A pELIEHUS CHCTEMBI,
Habepute popmyny MYMHOX(MOBP(maccuBA); maccusB), 3a-
teMm Haxxmute KinaBumm Ctrl+Shift+Bro.

[TycTh i cCTEMBI M3 TPEX JMHEHHBIX YPAaBHEHUN YUCIIO-
BbIC 3HAYCHUS KOA(P(DUIIMEHTOB JIEMEHTOB MAaTPHUIIBI A U BEKTOpa
B 3a0yiaroBpeMeHHO BHECCHBI B SIUCHKH DJICKTPOHHON TaOJIUIIBI
(puc. 1.8).

A B C D E
1 A B
2 4 9 41
3 1 8 ¥ 20
4 2 7 58
c

Puc. 1.8. KoaddunmenTs! cuctembl ypaBHEHUH.
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Ilopadox evinonnenus padomol

1. Orkpoiite Bknanky Bua/ Makpocsl/ 3anuch Makpoca.
Hasnaubte Makpocy ums Prim4 u xomOunanmio knaBum Ctrl+c
Juis 3ammycka. B mone Onucanue Habepute Tekct «Pemenue cucre-
MBI YPaBHEHHI».

2. BeinonHsNTe OEUCTBUA, KOTOPBIE HYXKHBI JUISl PEIICHUS
CUCTEMbI ypaBHEHUII:

e Beigenure sueiiku G2:G4 u  mHabepute dopmyny

=MYMHOX(MOBP(A2:C4);E2:E4);

e nHaxwmute kiaasuiu Ctrl+Shift+Bsog.

B sueiikax G2:G4 nosiBUTCS pelIeHHe CUCTEMbI ypaBHEHHUN
(puc. 1.9).

3. HlénkauTte Ha kKHOMNKE "OCTaHOBUTH 3aMKCH".

4. Ouucture guerikn G2:G4 m HaxxMuTe Ha KOMOMHALIUIO
kiaBui Ctrl+c. Pemienne cucteMbl ypaBHEHUH TTOSIBUTCS 3aHOBO.

5. B sueiikax A2:C4 wm () E2:E4 nomensiiite 3HaueHUs,
3aTeM Ha)XMHUTE Ha kiaBuiny Beoxa. Kak Buaurte, B JaHHOM ciydae
HOBasl CCTEMa ypaBHEHUH peliaiack 0€3 yJacThsi Makpoca.

UYepes Bkianku Bua/ Makpocsl/ Makpochl U KHOIKH
Boiitu nocmorpute Ha auctuHT Makpoca (puc. 1.10). Kak Buaure,
MaKpoC COCTOMT M3 JIBYX HMHCTPYKUUH — BBIOMPAIOTCS SYEUKH
G2:G4 s BbIBOJA peIIEHUs M 3alyCKalOTCd BHYTPEHHHE
MaTpUYHBIC byHKIIUN MYMHOX(MOBP(A2:C4);E2:E4)
ANIeKTpOHOU Tabmuibl. B mocienHeM ciydae 3TH (YHKIMH OBLIH
3amyIeHbl KiaBuineit Beoa Munys Makpoca Prim4.
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G2 v £ | {=MYMHOM(MOBP(A2:C4);E2:E4)}

A B C D E F G H
1 A B X
2 4 9 41 10
3 3 6 20 0,5
4 2 7 58 1
5

Puc. 1.9. Pemienue cucreMsl ypaBHEHUH.

sub Prim4 ()

Primd4 Makrpoc
PEIIEHNE CHCTEMH YDaEHEHNI

' CoueTanue mmasum: Ctrl+c

Range ("G2:G4") .Select

Selection.FormulaArray = "=MMULT (MINVERSE (RC[-6]:R[2]C[-4]),RC[-2]:R[2]C[-2])"
End Sub

Puc. 1.10. JIuctunar makpoca Prim4.

KoHTposbHbIE BONIPOCHI:
1. latb onpeneneHre Makpocy.
2. Onucath OpouLecc Co3JaHusl Makpoca.
3. OmucaTh mpoiiece 3ammycka Makpoca B paboTy.

2. BBOJI 1 BbBIBOJA TH®OPMALIUU. TIPOTPAMMMUPO-
BAHHUE AJITOPUTMOB JINHEMHOM CTPYKTYPBI

Jlns HanMcaHUs HOBBIX NPOrPAMM WJIM BHECEHMSI M3MEHeE-
HUH B KOJI UHCTPYKLIUK HEOOXOIMMO 3HaHUE A3bIKa MPOrPaMMHUPO-
BaHMus VBA. HyHO 3HATh 3JIEMEHTHI 513bIKa, MHCTPYKLIMUH, UX CHH-
TaKCHUC U IIpaBUJjIa COCTABJIEHUS KOJia MporpamMMel. Jamee paccMoT-
pPUM OTAETbHBIE ACHEKTHI, KOTOpbIe OYAYyT HEOOXOAWMBI IS CO3-
JIaHUsl HECIIOKHBIX IIPOrPaMM.
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CTpyKTypa nporpaMmmsl
HcxonHblll TEKCT MPOrpaMMbl COCTOUT U3 IIOCIIEN0BATEIb-
HOCTH CTPOK, Ka)KJast 13 KOTOPBIX MOXKET HauaThCsl C JIF0OOH MO3u-
nuu. [Iporpamma MOXeT IMETh OJIMH U3 IBYX BUJIOB:

1. B euoe npouedypui
Sub Name()

<omnepaTtopkl >
End Sub
2. B éuoe ghynkyuu
Function Mms()

<OIepaTopbr>
End Function

OTnuuust 5TUX BapuaHTOB O(OPMIICHHUS MPOTPaMM MPOSB-
JSIFOTCS TIPU UCTIOJIb30BAaHUHU MOANPOrpaMM U OyIyT 0OCYKIECHbI B
nabopaTtopHoil padoTe Neb.

Name npencTaBisieT co60i UMsI IPOrpaMMBbl, COCTOSIIIEE U3
O0ykB u nudp. CkoOKU MOCIIe UMEHU OCTABIISIOTCS MYyCThIMH. MMs
MOXXET OBITh COCTaBJ€HA C TMOMOIIBIO OYKB ajipaBuUTa PyCCKOTO
SI3BIKA.

Omneparopbl IporpaMMbl MOTYT OBITH 3allMCaHbI B CTOJIOEI]
WIA B CTPOKY H BBIOJHSIOTCS MMOOYEPENHO HAYMHAS C MEPBOTO
oneparopa. Eciu B CTpoKy 3amucaHbl HECKOJIBKO ONepaTopoB (MH-
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CTPYKIIUI), TO OHHU pa3AesAloTcs ABoeTouneM. OmnepaTop MOXKHO
IIEPEHOCUTH C OJIHOM CTPOKU Ha JPYTryl0 IIPU MOMOIIM 3HaKa Iepe-
Hoca " " (momu€pKuBaHUE), KOTOPBIM OCTAETCs B BEPXHEH CTPOKE.
[lepen Hum craButcsa npoben. s obGecriedeHus MOHITHOCTH, B
TEKCT MPOrpaMMbl MOMEIIAIOTCS KOMMeHTapuu. OHU HaYMHAIOTCS
1u60 co 3HaKa « ' » (armoctpod), 1160 ¢ KIroYoBOrO ciioBa Rem:

Rem Pemenue xBagpaTHOro ypaBHEHHUs ¢ KO3 dUIIHCH-
tamu A, B, C

A=1

B=20: C=100: kopenl=(-B+sqr(B"2-4*A*C))/(2*a): ko-
penl=(-B-sqr _

(B"2-4*A*C))/(2*a) * OT0 MpOIOIHKEHUE TPEABAYIIEH
CTPOKH

[Ipu cocraBneHnr NporpaMmbl NEPEMEHHBIM, KOHCTAHTaM,
byHKIMAM U mporenypaM 3amaércs uMeHa (MACHTU(UKATOPHI).
VBA HaknajpiBaeT Ha KIMEHA CIEeIYIOIINe OTPaHUYCHHUS:

® UMs JOJDKHA HAUMHATHCA C OYKBBI

e JIMHA WMEHU HE JOJDKHA TPEBBIMIATH 255 CUMBO-
JIOB;

® UMS HE JIOJDKHO COJEepXaTh TOUYEK, MpoOesIoB pasjie-
JIUTENbHBIX CUMBOJIOB, 3HAaKOB OIEpalyil U crenuanbHbIX: %,
$ 148

e UMEHa He JOJUKHBI MOBTOPATHCS B IMpefaenax Koja
POLEAYPHI;

e He CleQyeT MCIOJb30BaTh MMEHA, COBIAAAIOIINE C
3ape3epBUPOBAHHBIMU clIOBaMHU si3bika VBA (MMeHamu onepa-
TOPOB, BCTPOEHHBIX MPOLEAYP U PYHKIIHIA).
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MoryT Hcnonp30BaThcs OYKBBI Kak JIATMHCKUE, TaKU pPycC-
CKHE, B TOM 4YHucClie ¥ BrepeMeniky. CTpO4YHbIe U MIPOMHUCHBIE OYKBBI
B uaeHTudukaropax VBA He paznuuaroTcs.

O0bsiBIeHUE NTepeMEHHbIX U KOHCTAHT

ITepemenHbIe — 3TO OOBEKTHI, IPEIHA3HAYCHHBIC ISl BpE-
MEHHOTO XpaHEHHS HaHHbIX. ColIepKMMOE IEePEMEHHON MOXKEeT
OBITh M3MEHEHO B IPOIIECCE BBHIMOJHEHHS MporpamMMmbl. JlaHHBIE,
XpaHUMBbIC B TIEPEMEHHBIX, MOT'YT OBITh PA3JIMYHOIO THUITA: YUCIIO-
BBIC JJaHHBIC, CTPOKOBBIC, JIOTUYECKUE U T.A. [IpuBeeM OCHOBHEIC
THIIBL.

Integer (uenblil) NpUHUMAET Li€ble 3HAYEHUS B Ipeaesax
oT -32788 o 32788. 3anumaet 2 Oaiirta.

Single (BemuiecTBeHHBIN) HCMONB3YETCS Ui 0003HAYCHHUS
BEIIIECTBEHHBIX YUCEN MO a0COJIOTHOW BEIMYMHE TIPUHAICIKAIITIX

npoMexyTky or 3.4#%10°® 10 3.4%10%. Mwmeror 6-7 3Hauammx
uu¢p. 3anumaer 4 Oaiita.

String (CTpOKOBBI) 0003HAYAET CTPOKH, COCTOSIIIUE U3 TTO-
CJIEIOBATENIbHOCTH CHMBOJIOB, 3aKJIFOUEHHYIO B KaBbIUKH. JlmnHA
CTpokH 110 65 ThIc. cuMBoJNOB. OIMH cuMBOI 3aHuMaeT 1 6aiit. Ha-
npuMmep, "ceroans y Hac uHpopmatuka!", "s - cTyaeHT".

Date/Time (mata/Bpemsi) HCHONb3yeTcs i 00O3HAUEHUs
JaThl WM BpeMeHH. JlaTa JoJDKHA HaXOAWTHCS B mpexaeniax oT |
ssaBapst 100 roxa mo 31 gexabpst 9999 rona. 3anumaet 8 Gaitt. s
0003HAYEHMSI TaT UCIIOIB3YETCSI CUMBOJ #, TTOCJIE KOTOPOTO 3aITH-
CHIBAETCS JlaTa B aMEPUKAHCKOM cTwiie, Hampumep, #12/31/2010#.
MoxHO J1aTy 3ammcath U Tak, #2010-12-31#.

Boolean (norudeckwuii) mpeaHa3sHaueH sl JIOTHUECKUX Be-
nuunH. Mmeer nBa 3naueHus True u False. Oun 0003Ha4aoT cooT-
BETCTBEHHO MCTHHA U JIOXKb. 3aHUMAeT 2 OaiiTa.
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Variant (oOmmuii) MOKeT MCIONB30BAThCS AJII BCEX THUIIOB
AHHBIX. 3aHuMaeT 16 Oaiir.

[lepemennbie B mporpaMMe HYKHO OOBsIBIIATE. [Ipu 00BsB-
JICHUU TIEPEMEHHBIX YKa3bIBA€TCs, KAKOW TUI JaHHBIX B HEll Xpa-
HUTCA. Jlekmapanusi MepeMEeHHBIX MOXET ObITh SIBHOW WJIM HESIB-
HOW. SIBHasi Jexmapanus BBITOJHSAETCS MPU TIOMOIIM OIepaTopa
OOBSIBIICHUS TIEPEMEHHOI

Dim VarNamel As Typel, VarName2 As Type2,.., u T. .

rae VarNameN - umsa mepemennoi, a TypeN - tum eé
nanubX. Oneparop Dim MoxHO pacmonarath B J0000M MeCTe IpO-
rpaMMBbl, HO /IO TIEPBOTO MCIOJIB30BAHUSI OOBSIBIIEMBIX MEPEMEH-
HbIX. [IpuMep 0ObsABIEHUS IEPEMEHHBIX !

Dim g As Single, h As Single, j As Integer
Dim i As Long

Komb6unanuio AS <tum> HeoOX0IMMO yKa3bIBaTh JUISl Kax-
0 mepeMeHHOW. Ecnu mepeMeHHas He ONMCaHa WU HEe yKa3aH
THUI, TO MOJY4YUM NepeMeHHyto Tuna Variant. IlepeMenHble 3TOTO
TUIA 3aHUMAIOT OOJbIIE MECTa, U MporpamMma ¢ HUMH paboTaer
MmeaseHHee. Hanpumep:

Dim x As Single, y, z As Integer

[Momyuum, uto X Tuma Single, y Tuna Variant, z tuna Integ-
er.

[Ipy onmcanum nepemMeHHON €l aBTOMaTU4EeCKH MPUCBaH-
BaeTCs HYJIEBOE 3HAYCHHE JaHHOro Tuma. Eciau 3To yncinoBas me-
pEMEHHas1, TO OHa IOJIYYUT 3Ha4eHHe Hyab. Eciam ke jormyeckas
nepeMeHHas, To 3HaueHue False. Eciau ctpokoBas, To B KadecTBe
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HAYaJLHOTO 3HAYEHUs OyJeT MmycTas CTPOKa, T.e. CTPOKa, HE CO-
JeprKalias HUKaKuX CHMBOJIOB. Jlamee 3TO 3HaYeHHEe MOXKHO Me-
HSATh COOTBETCTBYIOIIMMHU OIEpaTOpaMu, HampuMmep, MpUCBaUBa-
HUSL.

HesiBHas nexnapanus mepeMEHHBIX BBINOJIHSAETCS C IOMO-
HIbI0 CUMBOJIOB omnucaHus. Takoi crnoco0 omucaHus UCHOIb3YIOT-
csl U1l GoJiee KpaTKOro OObBsIBICHUS MEpPEeMEHHBIX 0e3 oreparopa
Dim. Onu 100aBistOTCs B KOHIIE MMEHH TIEPEMEHHOM, 4TO T03BO-
aser cpady 3anarh e Tum. Llenbiii TMI OOBSABISETCS CUMBOJIOM
onucanus — %, BEIMIECTBEHHBIN THUIT — CHMBOJIOM !, CTPOKOBBIN THTI
—yepes $.
Hanpuwmep,

K% = 2018 - nepemeHHast 11eJI0T0 THUIIA;

Fi! = 3,5; - mepeMeHHas BEIICCTBEHHOrO THUIIA,

F$ = "umxkenep" - mepeMeHHass CHMBOJIBHOT'O THIIA.

Ecnu B Havane koga B oOmiel o0iacT MOIyJs 3alKcaTh
oreparop

Option Explicit,
TO 3TO OyIeT 03HadaTh, YTO BCE HCIIOJIB3YEMbIC IEPEMEHHBIE
JOJKHBI OBITH omucaHbl. TakuM 00pa3zoMm, OyneT MPOU3BOAUTHCS
aBTOMATHYECKasl IPOBEPKA IPABUIIBHOCTH HAIIMCAHUS UMEH.

KoHncranTta — 3To uMeHOBaHHasi 00JIaCTh MaMATH AT Xpa-
HEHUS AaHHBIX, U3MEHEHUE KOTOPHIX BO BpeMsi pabOTHI MPOrpam-
MbI He Jonyckaercsi. OHM MOTYT MUMETh YKa3aHHbIC BBIIIEC THIIBI.
KoncTaHTa onmchIBaeTCs KioueBbIM ciioBoM CONSt, u mipu ommca-
HUW KOHCTaHTBHI TpeOyeTcsi MPUCBOUTH €l 3HadeHwe. [Ipumepsr
ONKMCAHUS KOHCTAHT:
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Const Pi as Single = 3.14159 onucana xoucranra Pli.

Const Name = “Visual Basic” koHCTaHTa CTPOKOBOTO THIIA.

WuHorna npuxoauTcs npeodpa3oBbIBaTh JaHHBIE OAHOTO TH-
na B Apyroi tun. OCOOEeHHO YacTo MPUXOJUTCS MPEOOPa3OBBIBATH
CTPOKHM B 4YMCIIa U HaoOopoT. Hampumep, mpu BBOJE 4YUCeN OHU
NePBOHAYAIILHO, KaK MPaBUJIO, BOCIPUHUMAIOTCS KaKk HabOp CUM-
BosioB (uudp). BozHMKaeT HEOOXOAMMOCTh pacmo3HaTh B ATHX
CHMBOJIaX YHUCIIO, YTOOBI MOYKHO OBUIO C HMM BBINOJHATh MaTeMa-
TUYecKue aercTBus. st aToro nmpeaHazHaueHa QyHKIHS

Val(ctpoka),

KOTOpasi Bo3Bpamaer 4ucio. JlanHas (QyHKIUS mpeBpamiaeT yka-
3aHHYIO B Ka4eCTBE apryMeHTa CTPOKY B YHCIIO, €CIIH CTPOKa CO-
CTOUT U3 tudp 1 ogHOH Touku. MHaue momyunm 0.

O6parHoe npeoOpazoBaHKe YacToO OBIBACT HEOOXOIUMO TIPH
BBIBOJIC pe3yiibTata. OyHKIHs

Str(umcio)

IpeBpalaeT yKa3aHHOE B KauecTBE apryMEeHTa YHCIO B CTPOKY,
T.€. BOCIIPUHUMAET YUCIIO Kak Habop cuMBoJjioB. Korma HaitieH pe-
3yJIbTaT BBIYMCICHUN, U MBI XOTHM 3TOT Pe3yJbTaT 3amucarb, Ha-
npuMep, B TEKCTOBOE TI0JIE, HY)KHO TMPEIBAPUTEILHO MPEBPATUTH
€r0 B CTPOKY, a YK€ 3aTeM 3alHcaTh B COOTBETCTBYIOIIEE MOJIE.

Kpome ¢ynkuuit Val u Str B VBA umerorcs apyrue ¢pyHk-
K npeoOpa3oBaHus TUNOB. Kak mpaBuio WX Ha3BaHMs HauMHa-
foTcs ¢ OykBbl C OT citoBo covrrsion. HekoTopsle n3 HUX IpuBese-
HBI HIDKE

Oyskws Tumn, B KoTopbIil mpeoOpa-
3yeTcsl BhIpaKECHHE
Clint(Beipaxkenue) Integer
CSng(BeIpaxkeHue) Single
CSt(BeIpaxkenue)r String
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CDate(Beipaxxenue) Date
CBool(BeipaxkeHre) Boolean
CVar(BeIpaskeHue) Variant

BBoja 1 BBIBO/I JAHHBIX ¢ IOMOIIBIO BCTPOEHHBIX
JAHAJIOTOBBIX OKOH

BBoa ¥ BBIBOJ JaHHBIX MOTYT OBITH BBIMIOJTHEHBI CIIEAYIO-
UMM CIIOCO0aMU:

1) ¢ MoOMOIIBI BCTPOSHHBIX JTHAIOTOBBIX OKOH InputBox u
MsgBox;

2) ¢ nomortibio 00bekTa Cells(HoMep CTpokH, HOMEp CTONIOIA);

3) ¢ momoibio (haiisia mpsIMOTo A0CTYIIA.

OxHo BBOJa MH(MOPMALIMK BBIBOAUTCS Ha IKpaH C MOMO-
mpio yHKnuu InputBox, KoTopas UMeeT psi HeoOA3aTeNbHbIX Ma-
pamerpoB tum String. IlepBeie 1Ba M3 HUX COOTBETCTBYIOT TOSIC-
HSIOIICH HA/IMUCH HA OKHE M HAa3BaHUIO OKHA.

[Tpenmooxum, MBI XOTHUM, 9TOOBI OKHA Ha3bIBAJIOCh «BBOJT
TAHHBIX» U TOSICHUTEIbHAs HAAMNCh Obla «BBeauTe HoMep Bapu-
anTa Ny». Toraa cOOTBETCTBYIOMIMI ONEpaTop MOKHO 3aMUCaTh TaK:

n = InputBox("Beenute HOMep Bapuanta n ", "BBoa maH-
HbIX"

Beoa naHHBIX @

BBE,EI,I."ITE‘.‘ HOMED BapWaHTa n
Cancel

Puc. 2.1. Okno ¢pyakun InputBox
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[Tpu BbBOBe ¢yHkmu InputBox oTkpoercss OkHO, MpHBe-
neHHoe Ha puc.2.1. Eciu BBecTH B TEKCTOBOE I10J1€ HEKOTOPOE 3HA-
yeHue U HaxkaTh KHONKY OK, To nepemeHHas N npUMET BBEIECHHOE
3nayenue. Ecnu ke Haxkats kHOnKy Cancel, To ¢yHKIMS HUYETO
HE BEpHET, T.€. 3HAU€HHUE MepeMEHHONW N He u3MeHuTca. B oboux
Cllydasix OKHO 3aKpOETCsl.

Crnenyetr moMHHUTH, 4TO QyHKIUs InputBox Bo3Bpamiaer pe-
3ynpTar TMna String. [loatoMy, eciu nepeMeHHast N He ObuIa 3apa-
Hee OOBsBIEHA YMCIOBBIM THUIIOM, IPHU HCIOJIb30BAHUU 3TOU
(GYHKIMM U1 BBOJIA YMCJIOBBIX JIAHHBIX HEOOXOAMMO JIONOJHHU-
TEJILHO BOCTIONB30BaThes (yHKImen Val mis mpeoOpa3oBaHus 1O-
Jy4EHHOU CTPOKHU B YMCIIO, HAIIPUMED,

n = Val(InputBox("Bseaure nHomep rpymnmsl", "BBon nas-
HBIX")).

[IpocrelimmmM croco6oM BbIBOJA pe3yibTaTa sSBISETCS HC-
NOJIb30BaHWE OKHO cooOuieHnit MsgBox. OHO BBIBOAMTCS Ha JK-
paH C IOMOIIBIO OIIEpaTopa

MsgBox cTpoka,
r7€ CTPOKAa — 3TO BBIBOJAMMBIA pE3ylbTaT, 3allMCAaHHBIA B BHUJE
CTPOKH.

[Ipu BBINOJHEHUU OMepaTopa MOSBUTCS OKHO COOOIIEHUH ¢
yKa3aHHOM CTpOKOH B BHJe coobuieHus. Hanpumep, npu BbIION-
HEHUHU omeparopa

MsgBox "Jlaboparopnast pabora Ne 1" & Chr(13) & “Cry-
neut 3amanos M.A.”

OTKpOETCsl OKHO, M300pakeHHOe Ha puc.2.2. B manHOM mpumepe
nocse Ha3BaHMs mpouenypsl MsgBoX ucnosnb3yercss oobeanHeHUEe
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HCCKOJIBKHUX CTPOKOBLIX BCJIHWYHMH B OJHY IPU INOMOIIU OICpalun
00BbeAMHEHUS CTPOK &.

Microsoft Excel @

NatopatopHan patota N2 1
CryaenT 3amanos VLA,

Puc. 2.2. OxHO cooO1eHu

B crnincke BeiBoga oneparopa MsgBox, rmociae CMMBOJIBHOTO
BbIpaxkeHus "JlabopatopHas pabora Ne 1", 3amncana BCTpoeHHas
byukims Chr(13). @ynkius Chr() umeer oauH apryMeHT B BHIE
LIEJIOT0 YMCJIa U BO3BpAIllaeT CHMBOJI U3 TaOJIMIBl KOJUPOBAHUS
Windows mo Homepy — aprymenty ¢yHkimu. Oynkuus Chr(13)
paBHOCHJIbHA HaXKaTHIO KiaBumM “Enter”, mosToMy CHMBOJIBHOE
BelpaxkeHne “CrtyneHT 3amaHoB M.A.” HameuyaToloch ¢ HOBOM
CTPOKH.

3aMeTUM, 4TO €CIIM BMECTO CTPOKM 3alucaTh HEKOTOPOe
BBIp@XEHHE JPYroro THUIMa, TO CHadajga OyJaeT HalJIeHO 3HaueHue
ATOrO BBIPAYKEHUS, 3aTEM OHO MpeoOpa3oBaHO B TUI String, U IMo-
JY4YEeHHBIH pe3ynbTaT OyeT BbIBeZeH B okHe. Hampumep, npu BbI-
MIOJIHEHUH OIIEPATOPOB

Sub P1()

Dim a As Boolian

n'=5

a=True

MsgBox n"2+1 & Not a
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End Sub
MOJIy9UM OKHO, U300paKeHHOE Ha puc. 2.3.

-

Microsoft Excel @

Z6False

oK

Puc. 2.3.0kxHO BBIBOJA

3anuch ¥ CYNTHIBAHNME JAHHBIX U3 siYeeKk padouyero
aucra Excel
OOMeH naHHBIMM MEXIy nporpammoin u tabmuuei Excel
MOJKET OBITh NMPOU3BEACH C MOMOIIBIO OlepaTopa MPHCBAMBAHUS.
JIst 5TOro MOXKHO MCTOJIB30BaTh KOJUICKIHIO siueek Tadmuiel Cells
WJIM JuanasoH siueek Range. [[ns mocTyna u3 mporpaMMbl K 3Hade-
HUSAM, XpaHAIIUMCS B sSY€HKaX HEKOTOPOTO JIMCTa, MPUMEHSAETCA
OJIHA U3 JIBYX CIIEIYIOIINX KOMOWHAIUI:

Sheets("HassanueJIucra").Range(** Slueiikallnu/{namazon sl
geek'').Value

170171

Sheets("HassaunueJlucra").Cells(HomepCtpokn,  Homep-
Cronbmua).Value

Jlnama3on sueek B Range 3amaércs mpu MOMOIM Havyallb-
HOM M KOHEYHOHM SYeeK, pa3lelI€éHHbIX ABOETOUMEM. B KauectBe
HOMepoB cTpok u crosonoB B Cells Moryr ObITh TONBKO HEHYyJIe-
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BbI€ 1ICJIOYKCIICHHbIE MapaMeTphbl: Yucia, MEePEMEHHbIE, BbIpaxe-
HUS U T. 1.

Ecnu nannas koMOWHAIMsS HAXOAWTCS CJeBa OT 3HAaKa pa-
BEHCTBA B OIEPAaTOpE MPUCBAUBAHMS, TO MPOUCXOAUT 3AMUCH IaH-
HBIX B siueiiky. Eciu nanHas koMOuHAIus HAXOAUTCS CIpaBa OT
3HaKa pPaBEHCTBA B OIEpaTope MPHUCBaWBaHHUS, TO MPOUCXOIUT
YyTeHHe JAHHBIX U3 fueliku. Hanpumep, pe3ynbTar BbIITOTHEHUS
MpOTrpaMMbl, MPUBEICHHON Ha puc. 2.4, mokaszaH Ha puc. 2.5. Kak
BUJUM, JAHHBIA CIIOCOO BBIACICHUS KOJUICKIUHU SYEEeK MO3BOJISET
JIOCTAaTOYHO TPOCTO BBIMOJHATH BBOJ —BBIBOJ JIAHHBIX, a TaKKeE
JTaeT BO3MOYKHOCTH HCIIOJIB30BATh ITH aJpeca sueeK B apudMeTH-
YECKHUX U JJOTUYECKUX BBIPAKECHUSIX.

Sub P2()

Dim d As String

d = "Al:C2"

Sheets("Jmcrl") .Range(d) .Value = 3
Sheets("Jmcrl") .Range ("a3").Value =100+Sheets("Mmcrl").Cells(1,1)"3
Sheets("Mmctl").Cells(3, 2) = Cells(3, 1) + 1000

End Sub

Puc. 2.4. JIucTUHT porpamMMmBl.

A B C
1 3 3 3
2 3 3 3
3 127 1127
4
5

Puc. 2.5. Pe3ynbTar BHIOIHEHUS IPOTPaMMBbl
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Ecnu nponenypa HanucaHa JUisl ONPEAENIEHHOTO JHUCTa, TO
MeToJ; Select MOKHO He HCIONIB30BaTh (puc. 2.6). Ilpu 3TOoM pe-
3yJIbTaThl He U3MEHATCS (puc. 2.5) u OyIyT MOMEIIEHBI Ha 3TOM XKe
JIUCTE.
Sub P2()
Dim d As String
d = "mrl:cz2"
Range (d) = 3
Range ("a3™) = 100 + Cells(1, 1) ~ 3
Cells (3, 2) = Cells (3, 1) + 1000
End Sub

Puc. 2.6. Jluctunr nporpammsl meton Select

Apudmernyeckue BbIpasKeHUsI
[Iporpamma JMHEHHOH CTPYKTYpbl OOBIYHO HMMEET Clie-
AYIOIIYIO CTPYKTYDPY-

Sub Nwmsi()
<00bsBIIEHUE IEPEMEHHBIX U KOHCTAHT>
<BBOJI UICXOJHOU I/IH(i)opMauI/H/P
<IOCIEA0BATEIBHOCTD ONIEPATOPOB MPUCBAUBAHUS>
<BBIBOJI PE3YJIbTATOB BBIYUCICHUN>

End Sub

Oneparop npucBauBaHus NpEAHA3ZHAYEH Ul U3MEHEHHS 3Ha-
YEHUI [IEPEMEHHBIX U UMEET CIIENYIOIINNA BT

VM3l IEPEMEHHON = BBIpaXKEHUE.

B mpaBoil wacTu omnepaTopa NpHCBaMBaHMS 4Yalle BCETO HC-
NoJIb3yeTcsl apu(MeTHyecKoe BhIpakeHUE, KOTOPOE 3alKChIBaeTCs
[0 MpaBUJaM KOHKPETHOTO S3bIKAa MpOrpaMMHUpOBaHHs. UTOOBI
apu(MeTHYECKOe BBIPAKEHHE J1aBAJIO NMPAaBWIBHBIM pe3ylbTaT He-
00XOAMMO IMOMHHUTH O NPHOPHUTETE BBIMONHEHUs nedctBuid. Tyt
BCE KaK B DJIEMEHTAapHOW MaT€MAaTHKeE:
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CHa4dajia BbIYUCIAIOTCA (I)yHKI_II/II/I, €CJIM OHHU €CTh,

3aTEM BBIIIOJIHACTCA BO3BCACHUC B CTCIICHD,

IMOTOM YMHOXCHHUC U OCIICHHUC,

B NOCJICAHIOIO OYCPCAb — CJIOKCHUC U BHIYUTAHUC.

HeﬁCTBHH O,Z[HHaKOBOﬁ O4YCPEAHOCTU BBIINIOJIHAIOTCA CJIE€BA

HaIpaso.

Nmeercs psm BCTpoeHHBIX MateMaTtudeckux (pynkiui. Ka-

*aast QyHKIUS UMeeT UMs U aprymeHT. Mms GyHkuuid cocTout us
TpeX JIATUHCKUX OYKB, apryMEHT 3aKkjrovaercs B CKOOKU. Mexny

MMEHEM M CKOOKaMM HE JOJKHO ObITh HUKAaKUX CHUMBOJIOB. Heko-
TOpble PYHKIIMU IPUBEAEHBI B Ta0nuIe 1.

Tabmuma 1

Ne | HazBanme  ¢ynk- | Matemarnueckoe 3anuce Ha VBA
UH OIpeJieIICHNE

1. | Cunyc sin x SIN(X)

2. | Kocunyc COS X COS(X)

3. | Tanrenc tg X TAN(X)

4. | ApkraHreHc arctg x ATN(X)

5. | [lokazarenpHas
byHKIHS e EXP(X)

6. | HarypanbHbrii J0-
rapudm In x LOG(X)

7. JlecATUUHBIN JTOTa-
pudm lg x LOG(X)/LOG(10)

8. | AGcomoTHass  Be- ABS(X)
JTMYHHA IX|

9. | Keagpatueni  Ko- JX SQR(X)
pEHb

10. | Lenas gyacTh uncia [x] INT(X)
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11. | Jatuuk  ciydaii-
HBIX YHCET - RND(X)

12. | Yucnon T 4*ATN(1)

[Ipumeps! 3anucu apupMETHUECKUX BbIPAKECHHIHA:

%2 +1gly| XA2/3)+TAN(ABS(Y))
aret (ANZ+EXP(-K))/(SQR(Y)+LOG(X)"2)
Jy +In?x

3aoanue 2.1. CoctaBUTh IpOrpaMmy JIsl BBIYHCICHUS

Ix+y
=Y~ rne
1+cos? X

Jm 4 sin3n?,

1
y=Ihn®+ . x=e
n+m

Ilopaook évinonnenus padbomol.
1. Otkpoiite Brinaaky VBA, Hanpumep, depe3 Alt+F11.
2. Co3paiite HOBBI Moaynb Insert/ Module u nHabGepute
nporpammy
Sub ITpumepl()
Dim n As Integer, m As Integer
Dim x As Single, y As Single, z As Single
n=InputBox(“n=",“Breaute 3HaueHus N”)
m=InputBox(“m=",“BBeaute 3HaueHus M’")
x=exp(sqr(m))+sin(n"2)"3
y=log(n”"3)+1/(n+m)
z=(x+y)(1/3)/(1+cos(x)"2)
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MsgBox “z=" & Format(z,”##0.###”)
End Sub
3. 3anyckaem nporpammy Ha BbinosHeHue (F5). Hampumep,
IpU 3HaUeHUsAX napameTpoB n=1, m=2 nomyuum z=0,793 (puc.
2.7).
4. OKOHYATEIbHYIO MPOTPaMMy M OTBET HEPENHCHIBACM B
TETpajb.

Microsoft Excel @

z=0,793

Puc. 2.7. Pe3ynbTar BHIIOJHEHUS IPOTPaMMBbl

3aoanue 2.2. CocTaBUTh NPOTrpaMMy Jisi BBIYHCICHHS
IUIOMIAM TPEYTrOJbHUKA MO 3aJaHHBIM 3Ha4YEHHsSM CTOPOH a,b,C.
Hcnons3oBats MeTof ['epona

S=.p(p-a)(p-b)(p—c),rme p=(a+b+c)/2.

HOpSII[OK BBITIOJIHCHU A pa6OTLI TaKoOH XKe. Pe3yanaT BbI-

YHCJICHUH 3anuieTcs B suekikax Al, B1.
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Sub Geron()

Dima, b, ¢, p.s As Double

a = Val(InputBox("Beexure 2")) 'BBOZ 3HAUCHMA NEpeMEHHOM a
b= Val(InputBox("Beemure b")) 'BE0A 3HAUCHMA MIepeMeHHOI b
¢ = Val(InputBox("Beemute ¢")) 'BBOA 3HAUCHNA TepeMeHHOH ¢
P - nomymepmveTp. S - miomas

p=(a+b+c). BEMHCTIACT MOTYIIEPHMETD
s=Sqr(p*(p-a)*(p-b) *(p-c)) ). 'BBMUMCTAET MTOmATE
Cellg(1, 1)="Tlnomane="'BeIBOT TekcTa B Aueky Al

Cellg(1, 2)='s. 'BbIBOA 3HAUCHMA MepHMeTpa B Aucky Bl

End Sub

Puc. 2.8. JIMCTHHT NpOrpaMMbl BBIYHCICHHE IUIONMAIN TPEYroib-
HHUKa

Paborta ¢ naHHbIMM THIIA 1aTa/BpeMs

Jata onpenensiercst caeayromuM odpazoM. MiMeetr HEKOTO-
pas Touka orcyera (6a3oBas nata) - 370 30 nexadps 1899 roga. Ota
Jlata IpuHUMaeTcs 3a Hynb. Kaxaas npyras naTa moiydaercs, Kak
KOJINYECTBO JTHEH, MPEeIIECTBYIOINX 3TOM JaTe WM MpOIIeAIINX
C 9TOM JaThl, T.€. IO CYyTH, OHA BBIPA)KAETCS LIEJIBIM YHCIIOM.

Bpewmst paccmarpuBaeTcsi Kak HEKOTopast 4acThb cyTok. Eciun
CYTKH - 3TO €IMHHUIIA, TO BPEMS - 9TO YacTh eAMHUIBL. OUH Yac -
910 1/24 nua, onna munyTa - 1/1440 nus, cexynaa - 1/86400 qusi.

Takum o0pa3oM, aTa U BpeMsl B CyMMe JalOT HEKOTOpPOe
BEIIECTBEHHOE YHCII0, Y KOTOPOTO 1IeJIasi 4acTh OMpeeNseT Aary, a
npoOHas yacTh - Bpems. [loaToMy Hajx JaTamMu U BpEMEHEM MOKHO
IPOM3BOJIUTH OIpeesieHHbIE apu(MeTHUECKUe JEUCTBHUS C TIOMO-
MIbI0 OOBIYHBIX 3HAKOB JAEWCTBUI. MOXHO, HalpuMep, BBIUUTATH
OJIHY JIaTy U3 APYroi, 10OaBIATh K JaTe UM BBIYUTAThH YUCa IS
U3MEHEeHHs ee 3HaveHus. Hampumep, ecim HeoOXOIMMO orpene-
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JUTHh KOJIMYECTBO JHEH MEXIy MBYMS JaTaMH, IPOCTO HEOOXOMH-
MO BBIYECTH OOJIee paHHIOK Jary u3 Ooyee mo3aHeu matel. [lo-
CKOJIbKY 3TO 3HaueHus tuna Date, VBA «3Haer», 4TO LI€NbIO BbI-
YUCJICHUS SIBJISIETCS MOJYYEHUE PAa3HOCTH B JHSAX MEXIY ABYMS
STUMU JaTaMU. AHAJIOTUYHO, €CIIM HEOOXOJUMO ONpEeIeNuTh AaTy
yepe3 50 mHEH mocie ompeneneHHOW NaThl, HE0OX0IUMO IpHubda-
BUTH 50 K DTOH mare.

[Ipu 3anucu AatT UCHOIB3yeTCS CUMBOJ # U BO3MOKHBI J1Ba
dbopmara. Hampumep, naty 21 suBaps 2018 roma MoxHO 3amucaTh
B IByX BapuanTax: #1/21/2018# wmm #2018-01-21#.

[TpuBenem mpumep 3amucu Aatbl co BpemeneMm: #2018-01-
21 13:45:20#.

Cy1iecTBYIOT BCTpOSHHBIC ()YHKIIUU JIJIsi padOTHI ¢ JaTaMu
U BPEMEHEM.

KonTposbHbIEe BONPOCHI:
1. laTb onucaHue CTPYKTYpPhI POTPaAMMBI.
2. Kak oOBSIBIISTh IEPEMEHHBIE H KOHCTAHTBI B TIporpaMmme?
3. Kak ocymecTBisieTcst BBOJI ¥ BBIBOJI IAHHBIX C IIOMOIIBIO BCTPO-
€HHBIX JUAJIOTOBBIX OKOH?
4. Kak OCyYIIECTBIISICTCS 3allCh W CUNUTHIBAHHUE JAHHBIX U3 SYCCK
pabouero nucra Excel?
5. Kak ocymiectBisiercst paboTta ¢ JaHHBIMU TUTIA 1aTa/Bpemsi?

3. MIPOTPAMMUWPOBAHUE AJITOPUTMOB
PA3BETBJISIONIENCSI CTPYKTYPBI
Pa3BeTBisiromuecs mporpaMMbl COCTaBIISIFOTCSI C UCIIOJIB30-
BaHUEM OIEepaToOpoB OE3yCIIOBHOTO M YCIOBHOTO IEpexofa, a Tak-
K€ C TIOMOIIBIO OTlepaTOpa MHOKECTBEHHOTO BhIOOpa. B mo100HbBIX
nporpammax MocJjeJJoBaTeIbHOCTh BBIMOJHEHHUS Ollepaluii 3apaHee
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HE OIpe/eieHa U CTaBUTCS B 3aBUCUMOCTb OT PE€3YyJIbTAaTOB IIPO-
BEPKHM 3aJaHHBIX YCIOBUM.
OmnepaTop 0e3ycJ0BHOIO Iepexoaa INpeAHa3sHadeH A nepesadu
yIpaBJIEHUS Ha YKa3aHHYIO CTPOKY BHYTpH npouenypbl. OH uMeer
BUJ

GOTO M,
rae M —HoMmep CTpOKM WM MeTKa. MeTka npezacraBiser coOoi He-
00J1b1110€ HATYpaJIbHOE YUCIIO WM [IOCIIEI0BATEIbHOCTh CUMBOJIOB,
KOTOpasi 3aKaHYMBAEeTCs CUMBOJOM JBoeTouMs. OHa CTaBUTCS B
Hayajie CTPOKH Iepes ONepaTopoM U MpeAHa3HaueHa JJs UIAEHTU-
¢ukauuu oneparopa. Jericreue oneparopa GoTo cocTout B nepe-
Jla4ye YIpaBJIEHUs MEYEHOHN CTPOKE.

OmnepaTop yCJI0BHOIO mepexoja IpeJHAa3HAYEH MJIA Iepeladu
yIpaBJIEHUS B 3aBUCUMOCTH OT BBIIIOJIHEHHUS] HEKOTOPBIX YCIOBUH.
VYCoBHBIE ONEpPaTOpbl MOTYT HCIOJIb30BATHCA Ul OpraHU3alUH
pasBeTBIIEHUH U LUKIOB. MMEIOTCS CTPOKOBBIE U OJOKOBBIE
(CTPYKTYpHBIE) YCIOBHBIE ONIEPATOPHI.

CtpokoBoIi orepaTop UMEET ABE POPMBI:

1) IF «ycmoBue» THEN «omepatop»

2) IF «ycnosue» THEN «omeparopl» ELSE «omnepa-
TOp2»

[Tpu BBITONMTHEHWH oOTlepaTopa CHadaia MPOBEPSETCS YCIIOo-
Bue. B ciyuae ero BhIOJHEHUs, paboTaeT omepaTop, 3armicaHHbIiH
nocie cmoBa THEN. B mpoTtuBHOM ciydae BBINTOJHSIETCS Omepa-
TOp, 3amucanHbIi mocie cioBa ELSE. Ecnu ELSE orcyrerByer, TO
yIpaBleHUE MePeaaeTCs Ha CIEAYIONIUI omepaTop.
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BI10KOBBIN yCIIOBHBIN OIIEpAaTOP UMEET CIAEAYIOIIMM BUL:
1 eéapuanm

IF «ycnosue» THEN

«bnok1»

[ELSE

«bnok2»]

ENDIF

2 eapuanm
IF «ycnosuel» THEN
«bnok1»
[ELSE IF «ycnoBue2» THEN
«bnok2y»]
ELSE
«baokK»
ENDIF

3nech mapamerpsl (brnok1, biok?2,...) Bkiro4aroT B ce0st OUH WIH
Oosnee omeparopoB B OAHOM uian Oosiee crpokax. KBampaTHble
CKOOKM 03HAYaloT, YTO 3aKJIFOYEHHbIE B HUX KOMaH/bl MOT'YT OITyC-
KaThCsl.
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Ilpumep 3.1. Bpruucnuthb
In|x|, eciumn >Lunu x <0;

y=<2"% ecrumn <lu x=2; rae X= m-tgn

3X, 80 6Cex 0CMANbHBIX CYUASX,

[IporpamMmma MOXKET UMETh CIIEIYIOLIUN BUL:
Sub Ipumep31()
Dim n As Integer, m As Integer
Dim x As Single, y As Single
n=InputBox(“n=",“Beaute 3HaueHus Nn”)
m=InputBox(“m=",“BBeaute 3HaueHus M”)
X=m - tan(n)
If m*n>1 Or x<0 Then
y=log(abs(x))
Elself m*n<1 And x=2 Then
y=2"(-x)
Else
y=3*X
EndIf
MsgBox “y=" & y
End Sub

36



biiok-cxema nporpamMmsl:
4

AN BBOJI [IEPEMEHHBIX
_ MuN

Y

X=M-TAN(N) NpHCBaNBaHHE NepeMenHoi X
Ha4aIbHOr0 3HAYEHNA

MPOBEPKA YCTOBHA

Y=LOG(ABS(X)

Y=2A(X) Y=3*X
v v
Y +
]

BbIBO]I Ha MEYaTb 3HAYEHHS
nepeMeHHoH Y
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Omnepatop MHO:KeCTBEHHOI0 BbIOOpa
SELECT CASE.

WNHorpa npuxoaurtcs AenaTh BBIOOP OAHOIO JIEHCTBUS U3
LEJIOW TPYIIbI JEHCTBUM Ha OCHOBE IPOBEPKU HECKOJIBKHUX pas-
JUYHBIX yciaoBUH. B Takux ciaydasx ynoOHO MCHONB30BaTh CHEIU-
JIBHO NpeHa3HauYeHHbIN /715 3TOoro oneparop Bbidopa Select Case.
Omnepatop BbIOOpa UMEET CIESAYIOIUI BU:

SELECT CASE Ttect BbIpaskeHHe
CASE ycnosue 1
brox_omneparopos_ 1

[CASE ycnoBue 2
brox_omneparopos 2]

[CASE ELSE
biok_oneparopos_n]

END SELECT

371ech TecT_BbIpakeHHe — JIF000€ YNCIOBOE UM CTPOKO-
BOE BBIPAKEHUE, KOTOPOE B IPOIIECCE BBIMOIHEHUS MPOTPAMMBI
MpUHUMAET TO WK uHOoe 3HaueHue. [locne cmoBo CASE Hajo yka-
3aTh yCJIOBUE B OJIHOM U3 TpeX (pOpMaToB:
1) CASE koHcranTa 1, KOHCTaHTa 2, . . ...
2) CASE IS 3Hak_OTHOIICHHS KOHCTaHTa
3) CASE xoncranTa 1 TO koHcTanTa 2
KoHCTaHTBI B yCIIOBHM JOJDKHBI OBITH TOTO K€ THMA, YTO U
tect BbIpaxkeHne B SELECT CASE. B kauecTBe 3HaKa OTHOIICHUS
B ¢opmare 2) MOKHO HCIOJIb30BaTh JIIOOOH M3 3HAKOB OMeEpaIuii
OTHOLICHUH, IepeyrclieHHbIX B andasute VBA.
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ANTOPUTM MHOXECTBEHHOTO BBIOOpa 3aKIIOUYaeTCsl B Clie-
nywooieM. B Hauyae paGoThl omeparopa BBIUUCISIETCS TECT BBIpa-
xeHre. OHO MOXKET BO3BpaIaTh 3HAUEHUE JIIOOOTO THIA, HAIPH-
Mep, JIOTUYECKOe, YMCIOBOE MM CTpOoKoBoe. Jlamee mpoBepsiercs,
YIOBIIETBOPSIET JIM 3TO 3HAYCHHE OAHOMY M3 yka3zaHHbIX B CASE
ycnoBuid. Ecnu 3Ha4YeHWe yHOBIETBOPSET KAKOMY-TO YCIIOBHIO,
BBITIOJIHSIETCST OJIOK orepaTopoB, cienyromuid 3a ganHeiM CASE.
Ecnu HU 0HO ycliOBHE HE YIIOBIICTBOPSIETCS, BBITIOJIHSIETCS OJIOK
oneparopos, cnenyrommii 33 CASE ELSE.

Ilpumep 3.2.
Sub Ipumep32()
Dim x As Single
x=InputBox(“x=",“BBenure 3HaueHusr X)
Select Case x
Case 2, 7
MsgBox “X paBHo 2 niu 77
Case 1S >50
MsgBox “X BOJIBIIE 50”
Case -13TO 0.5
MsgBox “X ne menblie -13, HO He 60b1Ie 0.5
Case Else
MsgBox “Hwu ogHO ycroBue HE BHIIOTHSAETCS
End Select
End Sub

KoHnTpoJbHbIE BOIPOCHI:
1. Onmcats omepaTops! 0€3yCIOBHOTO 1 YCIOBHOTO Iepexoa?
2. OmcaTh onepaTop MHOKECTBEHHOTO BEIOOpa?
3. Onucath anropyuT™ pa3BeTBISIOMIEHCS CTPYKTYphI?
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4. MTIPOTPAMMUPOBAHUE AJI'OPUTMOB
UKJIMYECKOM CTPYKTYPBI

MHorue BBIYUCIEHUS NPUXOAUTCS IPOBOAUTH HECKOJBKO
pa3. Hanmpumep, HUKINYECKUE aITOPUTMBI IPUMEHSIOTCSA IPU CO-
CTaBJICHUM TaOJIMIbI 3HAYCHUH (DYHKUMH, BBIYMCICHUU CYMMBI U
npou3BeicHUH, 00pabOoTKM MaccUBOB. LIMKIBI, B KOTOPBIX YHCIIO
NOBTOPEHUI 3apaHee W3BECTHO, HA3bIBAIOTCS apU(METHYECKUMU
nuKiIaMu. [{ukisl, B KOTOPBIX M3BECTHO TOJIBKO YCIIOBHE 3aBeplile-
HUS 1MKJIA, @ YUCJIO TIOBTOPEHUH LMKJIA 3apaHee HEU3BECTHO, Ha-
3bIBAIOTCS UTEPALIMOHHBIMU [TUKIAMH.

CnenyeTr OTMETUTb, YTO LIUKINYECKHE BBIYMCIECHUS MOKHO
OpraHM30BaTh IpPU IMOMOIIM YCIOBHBIX omepaTtopoB. CTpykTypa
opranuszanuu 1ukia ¢ nomouisto onepatopos IF u GOTO BbIrms-
JUT CIEIYIOUIMM 00pa3oM:

X=A
20 REM  Teno uukia
X =X+H
IF X<=B THEN GOTO 20

3neck X — ympasisiomias nepeMeHHas ukia; A — Haualb-
HOE 3HaueHue nepeMeHHoi X, B, — KoHeuHOe 3HaueHue TepeMeH-
Ho X, H - mar u3meHneHus nepeMeHHou X.

OnHako CyIIECTBYIOT CIELMAIbHBIE ONEepPaToOpbl, 3HAYU-
TEJIbHO YIPOIIAOIIKE MOCTPOEHHE NporpaMm ¢ nukiamu. B VBA
eCTh OoraTblii BBHIOOpP CPEACTB OpraHMU3aIlMH IHUKJIOB, KOTOPBIC
MO>KHO pa3/IeTUTh Ha JIB€ OCHOBHBIC TPYIIIIHL:

1. [uxuel ¢ mapamerpom For ... Next
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2. Huxuel ¢ yenosuem Do ... Loop

Hukn For ... Next ucnons3yercs i opranuzanuu apud-
MeTHYeCKUX UUKIOB. [{uknbl Tuma Do ... Loop ucnonb3yrorcs B
TE€X CIydasx, KOrja 3apaHee HEU3BECTHO CKOJIBbKO pa3 JOJIKHO
OBITH ITOBTOPEHO BBIMIOJIHEHUE OJIOKA ONIEPATOPOB, COCTABJISIOIIETO
Teno nukia. Takol UK IpOoAObKaeT CBOK padoTy 10 TeX Mop,
MoKa He OyJeT BBIIIOJIHEHO OIPe/IeJICHHOE YCIOBHE.

Huxa ¢ mapamerpom FOR — NEXT. Crpykrypa nukna ¢ mapa-
METPOM BBITJISLAUT CIEAYIOUM 00pa3oM:

FOR X=A TO B STEP H
REM Temno nukia

3necsr X — ympapisitoiias nepeMeHHast (mapaMeTp) IUKIa;
A,B,H — HauanpHBIC 1 KOHEYHBIC 3HAUCHUSI MMapaMeTpa U IIar ero
u3meHenns. Ecmu H=1, to xonctpykiuto STEP H moxHO omyc-
THUTB.

[Tocne 3aBepiieHus LUKIA yIpaBiIeHUE MEPEIaeTCs KOMaH-
ne, cienyrouuii 3a oneparopom NEXT.

C nomonipto FOR — NEXT M0OXHO OpraHu3oBaTh BIIOKEH-
HbIE UKL — Kax a6l co cBoumu FOR, NEXT u cuetunkom.

Ilpumep 4.1. CoctaBuTb TaONMIly 3HAYCHHUH (YHKIIUH
_ e " +cos(m)
©X+5n
mrarom 0,5.

IUIs apryMeHTa X, n3Menstomnierocs ot -1 1o 3 ¢
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[IporpamMmma MOXKET UMETh CIIEIYIOLIUN BUL:

Sub TabynupoBanue Gyukimu()

Dim m As Integer

Dim n As Integer

Dim r As Integer

Dim x As Single, y As Single
Cells(1,1)="3nauyenue aprymenra”
Cells(1,2)="3nauenne GpyHkuuu”
m=6
n=3
k=2

For x=-1To 3 Step 0.5
y=(exp(-x)+cos(m))/(x+5*n)
Cells(k,1)=x
Cells(k,2)=y
k=k+1

Next x

End Sub
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biiok-cxema nmporpaMmsi:

C D
T

¥
x=-1

i
B

L

e +cos(m)

x+ 5n

L

by
/ Meyate x, ¥ /

Yuusepcanabubiii muka DO...LOOP (JIEJIATD...IITUKJI). Kon-
CTPYKLIHUS [IUKJIA C YCIIOBUEM UMEET ueThipe Gopmara:

leapuanm
DO WHILE noruu_BeIpaskeHUst
<0JIOK_KOMaHI>
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VYkazaHHasi KOHCTPYKIHS paboTaeT CiIeyIomuM 00pa3oMm:

brox xoman[ (Teno LMKIIA) BBIIOIHAETCS 10 TEX MOp, MOKa
3Hau€HUe Joru4_BelpaxkeHus - «Mcrtuna». Ecau npu BXoae B LUK
3HAa4YCHUE JIOTUY_BBIpaKEHHs — «JI0%Kb», OJ0K_KOMaH]| HE BBIIOJI-
HSETCS HU pasy.

Ilpumep 4.2. CocTtaBuTh TpOrpamMmy JUIsl BBIYUCICHUS

kopusi ypasuennst X +2X —3=0 B unrepsaine [;2: C TOYHO-

creio & =0,0001.

Pewenue. JIna pemenus wucnoiapdyeM Mmetol Hprorona.
IIpenBapuTelbHO HaUAEM 3HAYEHUS NEPBOW M BTOPOM IPOU3BOJ-

woix: Y =2X+4; y" =2. 3uauenus QyHKUMM B TPAHUYHBIX TOY-
kax unTtepsana pasusl Y(@)=Yy(0)=-3, y(b)=y(2)=5. 3a
HayajbHOE IPUOIMIKEHHE KOPHA BBIOMPAaEM IIPAaByIO IPAaHUILY
=2, tak xak BrOpas MPOM3BONHAS TONOKUTENBHA W BBIIOIHS-

ercst yenosue Y(b)y"(b) > 0.

[IporpamMmma MOKET UMETH CJIETYIOLIUN BU:

Sub Metoa Herotona()
Dimy, dydx, Eps, x, x1 As Double
X=2
Eps=0.1

Do While Eps>0.0001
y=x"2+2*x-3

dydx=2*x+4

x1=x-y/dydx

Eps=Abs(x1-x)
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MsgBox “ITpubnmxenus=" & Eps
x=x1

Loop
MsgBox “Kopens ypaBHeHUS X=" & X
End Sub

2 eapuanm
DO UNTIL noruy_BeipaxkeHus
<0JIOK_KOMaHI>

brok komaH[ (TeNo MHUKIIA) BEITIOIHASTCS JI0 TEX MOp, MOKa
3HA4YCHHUE JIOTUY_BbIpakeHus: — «JIoxb». Eciin mipu Bxone B IHMKII
3HAYCHHUE JIOTUY_BbIpakeHUs — «lcTuHa», OJOK KOMaH]| HE BbI-
TIOJTHSIETCSL HH Pasy.
3 eapuanm
DO
<OJIOK KOMaHI>
LOOP WHILE noruu_BrIpaxkenue
brox _komann (Teno MUKIIa) BBIMOIHSIETCS 10 TeX MOop, MoKa
3HaueHue Jorud_BeIpaxkenust — «Vctunay. [Ipu mepBoM BXoze B
[UKI 3HA4YeHHWE JIOTUY BHIPAXKEHHUS HE TPOBEPSETCS, IMOITOMY
0JI0K_KOMaH]1 OyJeT BBITIOJIHEH XOTs ObI OJIUH pas3.
4 gapuanm
DO
<OJIOK KOMaHI>

LOOP UNTIL noruy_BelpakeHue
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biiok_komann (Teno uuKiIa) BHIMOIHSAETCS 10 TeX MOop, MOKa
3HAQ4YECHHUE JIOTMY BbIpaKeHUs — «JIoxw». IIpu mepBom Bxone B
IMKJI 3HAQUY€HHE JIOTUY BBIPAKEHUS HE IPOBEPSETCS, MOITOMY
0JIOK_KOMaH]1 OyJeT BBITIOJIHEH XOTs ObI OJIUH pas3.

UToObl HE MPOU3OILIO «3AIUKIMBAHUL) B TeJle LUKIA Be-
JUYUHBI, BXOJSIINE B YCIOBHE, JOJKHBI MEHATHCA. AJbTEPHATUB-
HBII cIIOCcO0 BBIXOJ1a U3 IIMKJIA MpeacTaBiseT nnerpykuus Exit Do.

KoHTposibHBbIE BONIPOCHI.
1. AnropuTMBI UKINYECKOH CTPYKTYPHI?
2. Onwmcatp mmki ¢ mapamerpom FOR — NEXT?
3. Huxumel ¢ yenosuem Do ... Loop?

5. PABOTA C MACCUBAMUA

MaccuB - 3TO lepeMeHHas, B KOTOPOH XpaHUTCsI OJJHOBpE-
MEHHO HECKOJIbKO 3Hau€HHWH OJMHAKOBOIO THIIA, JOCTYH K KOTO-
PBIM OCYILECTBIISIETCS IO MHIEKCY (MOpsAKOBOMY HOMepy). Takum
00pa3oM, MaccuB - 3TO COBOKYITHOCTh OJHOTHUITHBIX HHJIEKCHUPO-
BaHHBIX JaHHBIX. Hampumep, crnmcok ¢Gamuiuii CTyAeHTOB, YHC-
JICHHBIE JTAHHBIE O CPETHECYTOYHOM TemIiepaTrype 3a MecsIl, OyKBBI
pycckoro andaBurta u T.1.

MaccuBbl OOBSBIAIOTCS € MOMOIIBIO onepatopa Dim (ot
anria. "Dimension"), re yka3blBaeTcs UMs, pa3Mep U pa3MEpHOCTb
MaccHuBa.

Dim ums (pasmepl, pazmep2,...) AS THIT TaHHBIX

3nech yka3aHHble B CKOOKax BETMYMHBI pasmepl, pas-
Mep2,... 3aJaf0T Pa3Mepbl MaCCHBA — KOJINYECTBO MHJICKCOB M MaK-
CHUMaJIbHO JIOMYCTHMOE 3HA4CHHE ISl KaXXJI0TO KOHKPETHOTO WH-
nexca. Ilo ymomgaHuio WHAEKCHPOBAHUE 3JIEMEHTOB MacCHBa Ha-
ypHaercs ¢ Hyms1. Hanpumep, Dim D(3) As Integer
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OTO O3HaYaeT, 4TO B OJHOMEpPHOM MaccuBe D Oyzmer xpa-
Hutbes 4 anementa D(0), D(1), D(2) u D(3) tuna Integer.

B kauecTBe CTaHIAPTHOTO 3HAYCHHSI HUKHEH TPAHUIIBI WH-
JIeKCa MOXET MCIONb30BaThCs HE TOJIBKO HOJb. UTOOBI M3MEHHUTH
9TO CTaHAAPTHOE 3HAYEHHUE, HYKHO BOCIIOJIb30BATHCSI ONEPATOPOM
Option Base. Hanpumep, eciu B Hayasie MOJyJisE pa3MECTUTh OIle-
parop

Option Base 1,

TO MHJEKCHPOBAHUE HIIEMEHTOB MAaCCHUBOB IO YMOJIYAHUIO
OyzeT HaYMHATHCS HE C HYJIS, a C €AUHUIIBL.

Jlpyrum crocoOoM M3MEeHEHHUs1 0a30BOT0 MHJEKCA SIBIISETCS
MCIIOJIb30BaHUE KJIKOYEBOrO ciIoBa To Mpu OOBSIBICHUH MacCHUBa.
Hanpumep, ognomepnom MaccuB G U3 TpeX SJIEMEHTOB MOXET
OBITH OOBSBJICH TaK:

Dim G (1 To 3) As Integer

OOBIYHO >7IEMEHTHI MaccHBa COJAEPIKAT 3HAYCHUS OAHOTO U
Toro e Tuna. Ecim ke Heo6xo1umMo, 4ToOBl B MacCHBE COJIEpKa-
JUCHh JTaHHBIC PA3HBIX THUIIOB, NMPU OOBSIBICHUM MacCHBA HYKHO
ykazatb tun Object:

Dim F(2) As Object

DNeMeHTBHl TaKOTO MacCHBa MOTYT COJEpPXaTb 3HAYCHUS
pa3HbIX TUIIOB:

F(0) = "Canumon"
F(1) =30
F(2) = 3.14157

[Ipu co3maHumM TBYMEPHBIX MacCHBOB HY)XHO YKa3aTh KO-
JIMYECTBO CTPOK U CTOJIOIOB, HAIIPUMEDP

DimB (1 To2,1To2) As Single

Ecnu pa3smep maccuBa 3apaHee HEM3BECTHO, TO MOKHO CO3-
JIaTh TWMHAMUYEeCKUi MaccuB. JIMHAMHYECKHE MACCUBBI CO3AI0OTCS
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¢ momoIpko oneparopa Dim 6e3 ykazaHus ero pazmepa. 3aTeM UX
pasMep yCcTaHaBIMBAETCA C MOMOIIBIO onepaTopa ReDim Bo Bpems
BBITIOJTHEHUS Mporieypsl. Hampumep:

Dim Gruppa( ) As String - oObsiBIIsieT TMHAMUYECKUIT Mac-
cuB Gruppa,;

Redim Gruppa (1 To 25) — u3Mensier pa3mep MaccuBa 10 25
3JIEMEHTOB;

Dim X As Variant —o0bsiBiIseT IepeMeHHyo Tuma Variant;

ReDim X(20) As Integer — co3maer maccuB u3 20 ImebIX
yrcen B Variant.

BBox 3HaueHuii MaccuBa OCYIIECTBIIAECTCS B LIMKJIE IODJIE-
MEHTHO. B KauecTBe nmepeMeHHON HHKJIa Y4aCTBYET HHAEKC MacCH-
Ba. Ecium MHAEKCOB HECKOJIBKO, TO MCIOJIb3YIOTCS BIIO)KEHHBIE
IUKJIBI B TOM K€ KoJI4ecTBe. B Tene nukia pa3MeniaroT onepaTop
BBOZIa, KOTOPBIA HEMOCPEICTBEHHO NMPHUCBAMBAET dJIEMEHTaM Mac-
CUBa COOTBETCTBYIOIIUE 3HAYCHHUS.

Ecnu pe3ynbTaTOM BBITIONHEHUS TPOTPAMMBI  SBIISETCS
MacCCHB, TO BBIBOJ] OITATh HAJ0 IPOU3BOIUTH B ITHKIIC.

Ilpumep 5.1. B nepBoii ctpoke Tabmuibl Excel 3amucans
JIECATh BEUICCTBEHHBIX YHceN. Tpedyercs HAlTH CyMMY ITHX YH-
ceJsl ¥ BbIBeCTH B siueiiky A2. Kpome Toro, Tpedyercss HAiTH KBaj-
paThl ATUX YKCENT U BHIBECTH B TPETHIO CTPOKY.

IIporpamMmma MOXKET UMETH CIEIYIOLIUN BUL:
Sub macro()
' oIHcaHue MacCUBOB
Dim a(1 To 10) As Single, b(1 To 10) As Single, s As Single
' BBOJ] 3HAUECHUI
Fork=1To 10
a(k) = Cells(1, k)
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Next

' BBIYUCIICHHUC CyMMLI
s=0

For k=1To 10

s=s + a(k)

Next k

‘BBIBOJI CYMMBI
Cells(2,1) =s

' BEIYUCJIEHHE KBaJpaToB
For k=1 To 10

b(k) = a(k)"2

Next

' BBIBOJI KBAIPaTOB
Fork=1To 10
Cells(3, k) = b(k)
Next

End Sub

KOHTpO.]Il)HbIe BOITPOCHI.

1. /laTp onpeneneHue MacCuBy.
2. Kak MaccuBBI OOBSIBIISIFOTCS B IIPOTpaMme?

3. Onucarb nmponecc BBoa 3HAYCHUM MaccuBa?

6. ®PYHKIIUU U ITPOLEYPbI
Korna HexoTopble MOCe0BaTEIbHOCTH JEHCTBUN BBITON-
HATOTCA MHOTOKPATHO C pa3sHbIMH MCXOJHBIMH JTaHHBIMHU, UX LECIIC-
coo0pa3Ho 0popMIIATH B BUJE TaK Ha3bIBaeMbIX npouenyp. B VBA
MMEIOTCS JIBa TUIIA TPOLEAYp - Mporeaypa tuma Function u mpo-
neaypa odmiero Buga Sub. [Iponeaypy Function o6pr4HO Ha3bIBa-
IOT MOJIb30BATENILCKUMU (DYHKIUSMH UIIH IPOCTO (PYHKIIUSMHU.
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[Ipouenyps! u GyHKIIUN TIPEICTABISIFOT CO00 OTHOCUTEINb-
HO CaMOCTOSITENIbHBIE (DparMeHThl MPOrpaMMbl, OGOPMIICHHBIE
0CcOOBIM 00pa3oM ¥ CHAOXEHHbIE MMEHEM. YTIOMHUHAHUE 3TOTO
UMEHU B TEKCTE NPOrpaMMbl HA3bIBACTCS BBI30OBOM TIPOIEAYPHI
(bynknuu). B otnnune ot mponeaypsl, UM PyHKIIUHA BBICTYIAET
TaKXe B KQYeCTBE MEPEMEHHON U MCIIOJIL3YETCs JIJIsl BO3BPALCHHS
3HAYCHUS B TOYKY BbI30Ba (DYHKIINH.

Moab3oBaTenbckas pyHKums
[Tonb3oBarenbckue (YHKUMH OMMCHIBAIOTCA CIEAYIOLIUM
obpazom
Function /ws(dbopmanbhbie_niapameTpsl AS Tum) AS THIT
T€10 QYHKIUU
Hma = pe3ynprar
End Function

3neck Mma - uMs PyHKIMH, KOTOpasi ONpeaenseTcs aHaio-
TMYHO MUMEHM NepeMeHHOH. B gyHkumsx umenHo Mua yHKuuN
UCIIOJIb3YETCSl B KAUE€CTBE BBIXOJIHOTO napaMerpa. Iloaromy 00si3a-
TEJIBbHO JIOJDKEH INPUCYTCTBOBATh ONEPATOP, NMPUCBAWBAOIINN pe-
3y/lbTaT UMEHU PyHKIMU. B poTUBHOM cityyae QyHKIMS BHIBEAET
HyJIeBoe 3HaueHue. [ kaxxaoro mapamerpa, a Takxke A QyHK-
IIUM KeNaTeJIbHO YKa3bIBaTh €ro TUIl. B mpoTHBHOM ciyyae Oyzaer
UCIOJIb30BaThCs TUI Variant.

Jnst ucronb3oBaHus (QYHKIMS J0JDKHA OBITH BbI3BaHa. BbI-
30B MPOM3BOJUTCS 10 AHAJOTUU C BBI30BOM CTAHJIAPTHBIX (YHK-
U, T.€. UMEET BU]I

Hua(paxTudeckre napameTpsbl)

PakTHUECKHE MMapaMeTpsl IO KOJINYECTBY, MOPSAKY U TUITY

JOJDKHBI  COOTBETCTBOBATh (OpMalIbHBIM IapaMeTpaMm. Bri3oB
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(GYHKIIMH MOKET OBITh HCIIOJIB30BaH JINOO B OTMIEPATOPE HEKOTOPOi
npornenypsl VBA, m16o B opMynax mpu HemocpeacTBEHHOH pa-
6ote ¢ Tabmmueit Excel.

Ilpumep 6.1. CoctaBuTh TAOMUIly 3HAYCHUH (YHKIIMH
y=5*sin(3*X) mns aprymenta X, maMenstomierocs or a=0 mo

b=4 ¢ marom h=0,2.

Ilpusedem ko1 Makpoca, B KOTOPOM 3Ta (PYHKITUSI HUCIIOJb-
3yercs. [Ipeamnonoxum, 910 MakpocC MpeaHa3HaueH sl Ta0yIupo-
BaHUS (QYHKIIWH, IPHYEM BCE JTAaHHBIE (KOHIBI OTPE3Ka U IIar) CUH-
ThIBAIOTCSA C COOTBCTCTBYIOIIHX SAYCCK BTOPOIO CTOJI6IIa, a 3Hayde-
HUS apryMeHTa U (QYHKIIMH BBIBOISTCSI COOTBETCTBEHHO B TPETUN U
YETBEPTHIN CTOJIOIIBI

Sub Macro()
Dim x As Single
a = Cells(1,2)

b = Cells(2,2)

h = Cells(3,2)
k=1
Forx=aTob+h/2 Step h
Cells(k,3) = x
Cells(k,4) = f(x)
k=k+1

Next x

End Sub

Function f(x As Single) As Single

f=5%*sin(3*x)

End Function
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Ecmu mpocmotpers cnucok ¢ynkuumii Excel, To Hama
¢ynkuus f(x) okaxercs B pazaene OnpeoeneHHvle NOIb308amMeNeM.
OT1y QYyHKIMIO MOXKHO HCIIOJIB30BaTh HapaBHE C JAPYTHMMHU IMPH 3a-
nucH B siueiiky ¢opmyn. Hampumep, Mbl MOKeM 3amucaTh B HEKO-
TOPYIO AYEHKy creayromyio popmyay: = f(A2).

Kak npaBwmiio, GpyHKIMS BO3BpallaeT HEKOTOPOE 3HAYCHHUE.
[TosTOMy ee BBI30B 3alMCHIBAIOT B BBIPAXKEHUH, KaK B IPUBEICH-
HOM npumepe. OHAKO MOKET OKa3aThCsl, YTO B KOHKPETHOH cH-
Tyalluy BO3BpAlllaéMO€ 3HAa4eHUE HE MPEJCTABISAET HHTepeca. JTO
BO3MOYKHO, HallpuMep, B TeX CIIydasx, KOrjaa B Tese (yHKIMH MpH-
CYTCTBYIOT OIIEpaToOpbl BBIBOJAA. Torma BBI30OB MOXKHO 3aIHCaTh
TaK:

Hmsa pakTuyeckue napameTpsl

31ech CKOOKH HE HCIIOJIb3YIOTCS.
Paccmotpum kox

Function summa(x As Single, y As Single) As Single
c=a+hb

Cells(1,1) =c

summa=_c

End Function

Ota QyHKLHUS BBIUUCIAET CYMMY JIBYX YHMCEN U BO3BpAIllaeT
€€, HO BMECTE C TEM OHA 3aIMCBIBAET ATy CyMMY B siUeiky Al. DTy
(GYHKIMIO UCTIOJB3YEM B MaKpoce

Sub macro()
summa4, 5
End Sub
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[Ipu BBIMOMHEHMM Makpoca B sueiiky Al Oynmer 3amucaHo
qucio 9.

IIpouenypa obmero Buaa
VY GyHKIUU TI0Ih30BATENS UMEETCS OJIMH HEJIOCTATOK — OHA

BO3BpallaeT B OCHOBHYIO MPOTPaMMy JIHMIIb OJHO BBIYHCICHHOE
3HaYCHHE, MPUCBOCHHOE K UMEHH moanporpammel. [Ipomenypa Sub
MIO3BOJISICT BBIYUCIISITH JIF000E KOJIMYECTBO 3HAUCHHI, T03TOMY OHA
Ha3bIBACTCS MPOLEAYypoil oOmero Buma. s BO3BpalieHHus B OC-
HOBHYIO TPOTPaMMy BBIYHCICHHBIX PE3yJIbTaTOB MPUMEHSIOTCS
JIOTIOJTHUTEIIFHBIE TTApaMEeTPhl B CIIMCKE apTyMEHTOB. DTH Ipole-
JypBI UMEIOT BU]T

Sub Ams(napamerpbl As THIT)

TEJIO MPOLEAYPHI

End Sub

IIpu cocraBieHuu NMporpaMM y Hac OCHOBHBIMH IPOLIENY-
pamu OblTM Makpockl. Makpoc — 3To mpoueaypa tuna Sub 6e3 na-
pameTpoB. B VBA ux MOXHO BBINOJIHATH HENOCPEICTBEHHO, HE
UCIIONB3Ys 7Sl TOrO APYyrue Mpoueaypa.

371ech, B OTIMYMM OT (PYHKIMM TOJIb30BATENsl, MapaMeTpbl
MOTYT SIBJIATHCS] KaK BXOJHBIMH , TaK U BBIXOJHBIMU. OHU 3alMCBhI-
BAIOTCS B JIIOOOM MOpSIIKE

Bb130B mporneypsl MOXET ObITh BBINOJHEH JIByMs CIOCO-
Oamu:

1) Hms mapameTpsl
2) Call ms (mapametpsr)

B nepBom ciydae ckoOku He ucnonib3yrorcs. [lapameTpsr -
3TO (hakTHueckue napamerpsl. Eciu mapameTrp BXOJHOH, TO B Ka-
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yecTBE (PAKTHUECKOro MapameTpa, Kak M y (pyHKIUH, MOTYT BBI-
CTyNaThb KOHCTaHTBI, NEPEMEHHBbIE WM BBIPAKEHUS COOTBETCT-
ByIOIIETo THIa. Eciu jke mapameTp BBIXOJTHOHU, TO B KayecTBe (hak-
TUYECKOTO IapaMeTpa MOT'YT BbICTYIaTh TOJIBKO I1IEPEMEHHBIE.

3aMeTuM, 4TO OJUH U TOT XK€ MapaMeTp MOXET OJHOBpe-
MEHHO UIpaTh U POJIb BXOAHOIO MapaMerpa, U poJib BBIXOJHOI'O
napamerpa. B 3Tom ciyuyae nmapamerp Ha3bIBaeTCs OOHOBIISIEMBIM U
B KauecTBe (PaKTUUECKOro Iapamerpa JOJDKHA BBICTYNAaTh Iepe-
MEHHas, KOTOPOH MpeBApUTENbHO CIIENyeT IPUCBOUTH HEKOTOPOE
3HauYEHUE.

daxTH4ecKre napaMeTpbl 10 KOJUYECTBY, MOPSAKY, TUITY U
cTaTycy (BXOAHOM, BBIXOHOU, OOHOBJISIEMBIi) TIOJKHBI COOTBETCT-
BOBATh (hOpMAILHBIM ITapaMETPaM.

Paccmotpum kox
Sub ss(a, b, c)
c=a+b
b=a*b
End Sub
Sub macro()
a=3
b=4
ssa, b, c
Cells(1,1)=b
Cells(2,1)=c
End Sub

3neck MBI UMeeM JBe mporeaypbl Sub. IlepBas mporeaypa
SS — 9TO mporeaypa obmero Buaa. Y Hee Tpu mapamerpa. [lepBorit
napameTp — 3TO BXOJIHOW, BTOPOH — OOHOBIIsIEMbIii, a TpeTUil — BbI-

54



xoaHou. Bropas npouenypa — 3to Makpoc. [Ipy BbIIOJIHEHNH MaK-
poca B yKa3zaHHbIE siueiiku OynyT BbIBeieHbI uncia 12 u 7.

Ilpumep 6.2. Beruucnuth onpeaenutens N -ro mopsaka
[Iporpamma MOKET UMETH CIAEAYIOLINUN BU:

Sub Beruucnenue_omnpenenuressi()
Dim a(25, 25)

Dim i, j, n As Integer

n = Val(InputBox("Iopsaok onpenenuress N="))
Fori=1Ton
Forj=1Ton

a(i, j) = Cells(i, j)

Next j

Next i

Call opr(a(), n)

End Sub

Sub opr(a(), n)

s=1

Fork=1Ton-1
Fori=k+1Ton

c =a(i, k) / a(k, k)
Forj=k+1Ton

a(i, j) =a(, j)-c*a(k, j)
Next |

Next i

Next k

Fori=1Ton

s=s*a(i, I)

Next i
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MsgBox ("Onpenenurens="+ Str(s))
End Sub

IlIpumep  6.3. Beruncnute  3HaueHwe — (QyHKIUH

25 10

e +e
Pewenue. ®ynkumio Y =€ MOXHO aNnpOKCHMHPOBATh
MHOTOWICHOM [N - Oi CTENeHW WM KOHEYHOM CyMMOW BHJA

2 n

X X
S :1+x+—+...+—lze . Cymmy psga obopMuMm B BUIE
n:

MOATNPOTrPAMMBI.
[IporpaMmMa MOKeT UMETh CIEAYIOUINI BUI:

Sub Beruncnenue_Boipaskenui ()
Dim sl1, s2, x1, x2, y As Single
Dim i, n As Integer

Dim s, a, X As Single

x1=25

Call R(x1, s1)

x2=10

Call R(x2, s2)

y=(s1+s2)/2

MsgBox ("Otset:" + Str(s))
End Sub

Sub R(x,s)

n=30

s=1

a=x
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Fori=1Ton

s=s+a

a=a*x/(i+1)

Next i

MsgBox ("Cymma psaa exp(x) =" + Str(s))
End Sub

KoHTposibHbIE BOIPOCHI:
1. OnumrTe MOIK30BATENBCKYIO (QYHKIHUIO.
2. OnummmTe mporeaypy oomero Buaa.
3. Uto o3Ha4aroT hopManbHbIe U (PaKTHUECKUE TapaMeTphl?
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