NNabopaTtopHasa paboTta Ne 3
YCNOBHBbIE U ULUKINMTUYECKUE AIITOPUTMbI B VBA

ILlenv padompl: U3yuuTh NIPUMEHEHUE YCIOBHBIX U [IUKIMYECKUX aJITOPUTMOB B

cpene nporpammupoBanus Visual Basic for Applications (VBA).

3agaum padoTsl

1. U3yuuts:

— IPOTrpaMMHBIA KOJ PA3BETBIAIOIICUCS aJrOPUTMUYECKOM KOHCTPYKLUMHU B
cpene pazpadbotku VBA;

— NPOrPaMMHBIA KOJ LHMKJIMYECKUX AJITOPUTMHUYECKUX KOHCTPYKLHH B Cpele
pazpabotku VBA.

2. Hayunrscs:

— HCIIOJIb30BaTh MporpaMMHbli ko VBA s peanuzanuu pa3BeTBISIOLIETOCST
AITOPUTMA;

— HCHOJIB30BaTh MpOrpaMMHbIi ko VBA 115 peanuzanuu HUKiIa ¢ mapameTpoM,

IMUKJIOB C MPCAYCIOBHUEM U C ITOCTYCJIOBHCM.

Ilepeyennb o0ecnneYnBaAOIMX CPEACTB
3ananust 1abopaTOpHON pabOTHl BBHIMOJHSAIOTCS B MPOrPAMMHOM OOECTICUCHHUH

MS Office 2013 u Bbi1IE.

O0mue TeopeTuvyecKue CBeIeHNs
Visual Basic for Applications (VBA, Visual Basic st mpuioxeHuii) — yIpoIieH-
Has peanu3alus s3bika nporpammupoBanus Visual Basic, BctpoeHHas B TMHEHKY TIpo-
aykroB Microsoft Office, a Takske Bo MHOTHE Ipyrre MPOrpaMMHbIE TAKEThI, TAKUE KaK
AutoCAD, SolidWorks, CoreIDRAW, WordPerfect u ESRI ArcGIS.
B npensinymieit mabopatopHoit padboTe ObLITN pacCMOTPEHBI IPUMEPHI UCTIONIH30-

Banusi VBA s peanu3zainyl TMHEUHBIX AITOPUTMUYECKUX KOHCTPYKIHMI. Celuac Mbl



paccMOTpuM 11a0JI0HHYI0 KOHCTpyKImio VBA s peanmsaruu ycioBHOTO (pa3BETB-

JISIFOIIETOCS ) allTOPUTMA.
OcCHOBHOI 111a0JI0H YCJIIOBHON KOHCTPYKITUU:
If — Then — Else — End If
Ecmu — To — NHaue — Beé
Pa3HOBHIHOCTH YCIOBHON KOHCTPYKIIMH.
Kparkas koHCTpYyKIHS:
If ycioBue Then onepatop
ITonnas KOHCTPYKIMSA:

If ycioBue Then 1-ii_onepatop(sr) Else 2-it_omeparop(sr) End If

MHOXE€CTBEHHOE YCJIOBHE.

If 1-e ycmoBue Then 1-ii omeparop(bl) Elself 2-e ycmosue Then 2-ii omepa-
top(b1) Else 3-ii_omnepatop End If

B nepBoM npumepe HamuIeM nporpamMmy, Kotopasi OyeT 3anpaiiiBaTh Y M0Jb-
30BaTelsl JIEIOOOE YUCIIO W BBIBOJUTH OJHO W3 JIBYX COOOIICHWH: TMOO «BBEICHHOE

yucio 6onpie 100», 160 «BBEeIEHHOE YUCIIO paBHO WK MeHbie 100» (puc. 1).

Private Sub CommandButtonl Click()

|CDmmandButan1 ﬂ |Clich ﬂ
N

BBOO IOAaHHHEX

¥ = InputBox ("BeeguTe nmobose dmcmno™)

' ecim ycnoeMe X > 100 MCTMHHO, TO

If x > 100 Then

' BuBOoOMTCA coofmeHue "BeelseHHoe yMcno Goneme 100"
MsgBox ("BeBegmeHHoe umcno Goapme 100™)

' MHade

Else

BEHEBOIUTCA coobmeHMe "BeEeleHHOS UMCIO MeHbme Mo paeHo 1007
MsgBox ("BeeIeHHO= 4YMCIO MeHbme Mo pasHc 100")

' OROHYaHME EKOHCTPYRIMM YVCIOBMA

End If

End Sub

== | o

Puc. 1. IIporpamMmmHBIi KO AJIsSI peaiu3alliy YCIOBHOTO aJropuTMa

B cnenyromiem npumepe HamuimieM mporpammy, Kotopasi Oyner 3ampalivBaTrh
I10JIb30BATENA-CTYIEHTA Ha KAKOM Kypce oH yuuTcs. [locne 3Toro, eciu nosp30Bartenb
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BBeaeT mudpy 1, To mporpamma BeiBeneT coobmenne «Bol B Havane mytu!». Ecnu
MOJIh30BaTENNh BBeACT udpy 2 wim 3, To mporpamma BBIBEAET cooOmieHue «Bor —
OTBITHBIN cTyieHT». Eciiu mosib3oBaTenb BBeAeT udpy 4 wiu 5, To mporpamma BbIBe-
aetr coobmenue «Ckopo nuriom». Eciu mosip3oBaTens BBEAET JIOOYIO IPYTYIO
udpy, To mporpaMmma BbiBesieT cooduieHue «Homep kypca MoxkeT ObITh OT 1 10 S».
JIisi HamucaHusl TakOW IPOrpaMMbl HAM TOHAIOOUTCS KOHCTPYKIMS MHOXe-

CTBEHHOTO ycIioBHs (puc. 2).

|CDmmandButan1 ﬂ |Click ﬂ
Private Sub CommandButton2 Click() :Ej
kurs = InputBox ("Vrxa®sMTe, Ha HaKOM KYpPCe BH YYMTeCk")

If kurs = 1 Then

MsgBox ("Bel B Hadane OoyTH")

ElseIf kurs 2 0Or kurs = 3 Then

MsgBox ("BEl — ONBITHEI CTYISHT")

ElseIf kurs 4 Or kurs = 5 Then

MsgBox ("Cropo OMInmoM")

Else

MsgBox ("Homep wypca MomeT ObTe oT 1 mo 5")
End If

End Sub -
=|= < 3

Puc. 2. [TporpamMHbIi KOA AJIS1 peannu3alliid MHOKECTBEHHOTO YCIOBUS

Janee paccMoTpuM 11abioHHbIe KOHCTpYKIMM VBA 111 peanuzamnuu nukinye-
CKHUX aJITOPUTMOB.

CpencrBamu si3pika VBA MOKHO peann3oBaTh 3 BH/Ia [UKJIOB.

1. Ilukia ¢ mapameTpoM (IUKJI CO CUETYMKOM, C U3BECTHBIM YUCIIOM TIOBTOPOB)

2. Huxn ¢ npegycnoBuemM

3. Huxna ¢ moctycnoBueM

Br16op TOr0 MM MHOTO BUAA IUKJIA B MPOTPAMMHOM KOJI€ 3aBUCHUT OT YCJIOBHSI
3a/1auu.

1. I{ukn ¢ mapameTpom.

OcHoBHOI1 11a0J10H 1UKIIA ¢ TapameTpoM For — Next:

For cyeTunk = HavanbHOE 3HAYEHUE cCYETYMKa 10 MoCieIHee 3HAYEHUE CUeT-

yyKa Step 3HayeHue Iara



Teno nukiTa (Kakue-To NeHCTBHS)
Next
[Tpumep. BeiBecTr Ha 3KpaH 3HaYEHUS Yrcen oT 3 10 15, kpaTtHbIx 3.
Fori=31to 15step 3
MsgBox(i)
Next
B cnygae, ecnu HauanpHOE 3HAYEHUE CUETYMKA OOJIBIIE MOCIEAHETO 3HAUCHHUS,
3Ha4YeHHE mara OyJeT OTPHUIATEIbHBIM:
For i =10 to O step -2
MsgBox(i)
Next
2. [{ukJ ¢ IpeyCIoBUEM.
[Hla6non nukia ¢ npexyciaosueMm Do While — Loop:
Do While morudeckoe ycinoBue
Omnepatopsl (TeNo UKJIIA)
Loop
Ecnu npu nepBoM BBINIOJIHEHUH JIOTHYECKOe 3HaYeHue paBHo False (JIoxs), To
OTIepaToOphl B TEJIE IIUKJIA HE OyAyT BHITIOJHEHBI HU Pa3y U IIUKII 3aBEPIIUTCS.
[Tpumep. ITocunrars cymmy uuncen ot 1 10 10 ¢ uCronb30BaHUEM KOHCTPYKIIUU
mukoia ¢ npeayciosuem Do While — Loop.
B nukiie ¢ mpeaycioBreM Moka JIOTHYeCKOe yCIIOBUE UCTUHHO, TEJIO UK OyaeT
BBITIOTHATHCS. LMKt 3aBepmuT cBoto paboTy, KOTJa YCIOBHE CTAHET JIOKHBIM.
=1
Do While i <= 10
sum =sum + i
i=i+1
Loop
3. Ilukx ¢ nocTycnoBueM.
[1Ia6non ukia ¢ mocrycinosuem Do — Loop While:
Do



OnepaTopsl (T€I0 LUKIIA)
Loop While orndeckoe ycnosue
CHayaJia BBITIOJTHSIFOTCSI ONIEPATOPHI B TEJI€ IUKIIA. 3aTEM MPOBEPSETCS JIOTHUe-
ckoe ycioBue. Eciau ono uctunHo (True), To muki moBTopsieTcss CHoBa. Eciu ke o-
ruueckoe yciaoBue jgoxHo (False), To muki 3aBepiaercs.
[Tpumep. [locuntats cymmy uucen ot 1 g0 10 ¢ ucmonp3oBaHHEM KOHCTPYKITHIA
Do — Loop While.
B mukiie ¢ mocTycioBrueM TEJI0 IHKIIA BBITOIHSACTCS, TTOKA JJOTHYECKOEe YCIIOBHE
Oynet uctTuHHBIM. [{uKT 3aBepIHT CBOIO paboTy, KOT/1a YCIIOBUE CTAHET JIOKHBIM.
=1
Do
sum =sum + i
i=i+1
Loop While i <= 10
B crnenyromem npumMepe coctaBuM mporpammy, hopmupyromryio B MS Excel Tad-
JUIY 3HaYeHUN (PyHKIMM 0 cienyronum kputepusiM: eciu x >= —30 u X <= 10, BbI-
JUCIHTH y = X + 10, nHaue BRIUUCTUTE Y = X * 2; 3HAUCHUS X U3MCHSIOTCS B THAITa30HE
ot —100 o 100 ¢ marom 20.
B nepBom ciryuae juist uBMEHEHUS 3HAUSHHM X UCTIOIBh3YEeM IIUKII C TPETYCIOBHEM

(puc. 3), BO BTOPOM ciiydae — UK ¢ mapameTpom (puc. 4).



CommandButton1 LI IEIick

Private Sub CommandButtonl Click()

' B IepeMeHHY® X sSalMcEeaeM 4mcio -100 - Hadano guanasoHa

x = =100

' nepeMmeHHAA 1 OTEEYAET Sa HOMED CTPOKM AYSHHM, HaUalTbHOS SHausHMe 1 paBso 1
i=1

' HayMHaeM [MKJ C IpegyCcloBMeEM (OellaThk INOKA)

' yrasuneaeMm uMcno 100 - OKOHYaHMEe OManasoHa

Do While x <= 100

' B A4YelKky (cTpoka i, cronfeu 1) BHBOOMM SHAUYSHME IIEpPEMEHHOM X

cells(i, 1) = x

' ecnM SHadeHMe B guelike (1, 1) Goneme mmEo paBHo -30 u MeHpme mmbo passoe 10 TO
If Cells(i, 1) »= -30 And Cells(i, 1) <= 10 Then

' B Auelky (1,2) BHBOIOMM 3HaYsHMe W3 Auelxkm (i, 1), yeemmusHHOoe Ha 10
cells(i, 2) = cells(i, 1) + 10

' MHade

Else

' B Auelky (i,2) BHBOIOMM 3SHAaYseHMEe W3 Auelxm (i,1), YMHOREeHHOE Ha 2
Cells(i, 2) = Cells(i, 1) * 2

' KOHEell KOHCTPYHKLUWMM [IOJHODO YCIOBMA

End If

' SHaYeHMe X VEBENIMUMEasM Ha 20 (mar MSMeHeHMA SHAYeHMH X)

Xx=x + 20

' SHaYeHMEe 1 YVEENWYUMEASM Ha 1, 4YToOH MNepelTHM K AYeHMKe B CISOVHIEN CTPOKE
i=1i+1

' KOHEeL LMEKIa

Loop

ng:ld Sub _’lﬂ

Puc. 3. [IporpamMmHBIil KOJ, COIEpAKAIUN UK C PETYCIOBUEM

=
=

CommandButton1 LI |{3Iick LI
|

Private Sub CommandButtonl Click()

' NepeMeHHAA 1 OTBEYaeT Sa HOMED CTPOKM AYelKM, HadallkHOS SHadeHMs 1 pasBHO 1
i=1

' HauMHaeM LMK C NapaMeTpoM (cdeTumroM) oT -100 mo 100 ¢ marom 20

For x = -100 To 100 Step 20

' B Auelky (cTpoka 1, cTonSen 1) BHBOOMM SHaUYeHME [EepPeMeHHON X

Cells(i, 1) = =

' eclM SHadeHMe B Auekke (1, 1) Gombme mufo paBHo -30 ¥ MeHems Jubo paBHo 10 To
If cells(i, 1) »= -30 And Cells(i, 1) <= 10 Then

' B gueiry (i,2) BHEBOOMM SHadsHMe M3 AdYelrm (i,1l), yEBemuueHHOs Ha 10

Cells (i, 2) = cells(i, 1) + 10

' MHaue

Else

' B guelky(1,2) BHEOOMM SHAaUYSHME M= AdYelrM (1i,1), YMHORSeHHOE Ha 2
cells(i, 2) = cells(i, 1) * 2

' KoHeL KOHCTPYKLUMM OOJHODO YVCIOBMA

End If

' SHauseHMe 1 YEEeNmMUMEBASM Ha 1, UYTOBH NepedTH ® guelike B CIeIyHIEl CTPORE
i=1+1

' KoOHel LUHKIa

Next

-fJ%F?d Sub ‘:J:J

Puc. 4. [IporpaMMHBIil KOJ, COJIEpkKAUTUN UK C TApaAMETPOM




3ananusn

3apanme 1. Hanmcars nporpaMMy aJis pemieHUs MaTEMaTUYECKON 3a1auu (HO-
Mep 3a/1auu COOTBETCTBYET HOMEpY BapuaHTa). B mepBoM citydae /i1 BBO/Ia U BBIBOJIA
JAHHBIX UCIOJIb30BaTh GyHKIMU INputBox m MsgBOX, Bo BTOpoM citydae opraHu3o-
BaTh BBOJI M BBIBOJ JJAHHBIX C TIOMOIIBIO siueek EXxcel.

B mporpammHOM KOJie TOJDKHBI OBITh KOMMEHTAapuu. B mepBoM KOMMEHTapHuu
YKaXHUTE CBOIO (DaMUIIHIO.

1. Onpenenutk, MOMaaeT JU TOYKA C KOOPJMHATAMHU X U Y B KpYT paauycom R.
Ecnu Touka monagaeTr B Kpyr, BEIBECTH Ha KPaH «J1a», B IPOTUBHOM CIIy4ae — «HET.

2. BBectu nBa uyucna: a u b. Bonbliee yrciao 3aMEHUTH yIBOSHHOW CYMMOH,
MEHBbIIIEE — MOTYNPOU3BEICHNEM. ECIIM Unciia paBHbI, BBIYUCIUTh UX PA3HOCTb.

3. Jlanwl 1Be IepemMeHHbIe 1ienoro Tumna: A u B. Eciu ux 3Ha4YeHHs HE paBHBI, TO
MIPUCBOUTH KAXKIOW NMEPEMEHHON ITPOU3BEICHUE 3TUX 3HAYCHHUI, a €CJIM PABHBI, TO MPHU-
CBOUTH IIEPEMEHHBIM HYJIEBBIE 3HAUCHUSI.

4. OnpeaenuThb, MOXKHO JIU U3 OTPE3KOB C IJIMHAMM X, Y U Z IOCTPOUTH TPEYTOJIb-
HUK.

5. BBectu aBa uuncna: a v b. Bojbliiee 4uciio 3aMEHUTh YTPOSCHHBIM ITPOU3BE/IC-
HHUEM, MEHBIIIEE — MOJTYCYMMOM.

6. Ecnu cpenu aByx umcen @, b umeercst XoTst ObI OJTHO YETHOE, TO HANTH Mak-
CUMAJIBHOE YMCII0, HHAYe — MUHUMAJILHOE.

7. Haiiti kBagpaT HaOOJBIIIETO M3 IBYX YHCEN: @ U b M KOpeHb KBaapaTHBIN
HAUMEHBIIIET0 YKciia. BeiBecTH mosydeHHbIe 3HaueHus. Eciau a u b paBHBI, BEIBECTH
cooO0I1IeHrE 00 DTOM.

8. Mlanwl n1Be mepemenHsie 1ienoro tumna: A u B. Ecnu ux 3HaueHus He paBHBI, TO
MPUCBOUTH KAXKJIO0M MIEPEMEHHON MUHUMAJIbHOE U3 3TUX 3HAYEHUH, a €CIIA PABHBI, TO
MIPUCBOUTH IEPEMEHHBIM HYJIEBbIC 3HAUCHUSI.

9. Ompenenuth, MOKHO JI U3 OTPE3KOB C JNTMHAMHU X, Y TIOCTPOUTH KBAJIparT.

10. OnpenenuTh MaKCUMaJIbHOE YETHOE YMCIIO U3 ABYX BBEJCHHBIX JTUOO yKa3aTh

00 OTCYTCTBUH YCTHBIX YUCCII.



3ananme 2. Hammmcaty mporpaMmy i pelieHUs MaTEMaTHIECKON 3a1aduu (HO-
Mep 3aJladi COOTBETCTBYET HOMEPY BapuaHTa). B mepBoM citydae MCToab30BaTh KOH-
CTPYKIIHMIO ITUKJIA C TIPETyCIIOBUEM, BO BTOPOM CJIy4ae — IIHKJIa C ITapaMeTPOM.

B mporpammMHOM KOJie TOJDKHBI OBITh KOMMEHTApUU. B mepBoM KOMMEHTapHH
YKaXUTE CBOIO (DAMUIIHIO.

1. Jlanwl HatypaneHble yncia oT 1 mo 80. Hailit cymMMy Tex U3 HUX, KOTOpPbIC
nensites Ha 5 wnum Ha 11,

2. BpIYHCIUTD CyMMY IBY3HAYHBIX YHCEJI, KOTOPHIE OJTHOBPEMEHHO JICNIATCS Ha
2unHal.

3. Bpraucnuth npousBeaeHre YrCel OT 3 10 BBEICHHOTO BaMH I1eJI0T0 qrcia N.

Haiit cymmy nepBbIX IBEHAIIATA YUCEN, KPATHBIX YETHIPEM.

Haiit mpousBeaeHne HEYETHRIX Yrcen B Auamna3one ot 5 mpo 90.

4

3)

6. Haiitu cymmy JBYy3HAYHBIX YMCEN KPATHBIX 6.

7. Haiitu npoun3sBeieHre MEPBBIX IECATH TPEXZHAYHBIX YUCEI, KPATHBIX 7.

8. OmpenenuTh KOJUISCTBO YHCET, KpaTHBIX 8 B muamazone oT 10 mo 80.

9. Baogasarcsa 9 uncen. BeuucauTh CyMMBI TTOJIOKUTENBHBIX U OTPUIIATEIBHBIX
YHUCEel.

10. Ompenenuth cymmy kBagpatoB uncen oT 10 mo 90.

3aganme 3. Hamucath mporpammy njisi pelieHusi MaTeMaTH4eckou 3agauu (HO-
Mep 3aJladi COOTBETCTBYET HOMEPY BapuaHTa). B mepBoM citydae HCTOab30BaTh KOH-
CTPYKIIMIO IMKJIA C MPEAYCIOBHEM, BO BTOPOM cllydae — IIMKIIa ¢ TTapameTpoM. BBox
WCXOJIHBIX IAHHBIX U BBIBOJ pe3y/IbTaTa OpraHusyercs B siueiikax MS Excel.

J1J1s1 BBIYKMCIICHUS 3HAYCHHSI (PYHKIIMH UCITOJIB30BaTh YCIOBHYIO KOHCTPYKITHIO If
— Then — Else — End If.

B mporpammMHOM KOJie TOJDKHBI OBITH KOMMEHTApHU. B mepBoM KOMMEHTapHH
YKa)KUTE CBOIO (PaMUIIHIO.

1. Ecmu x > 6 umm x < —20, BeMuCIUTL ¥ = 1 — 5X, MHAYe BBIYUCIHTE Y = X2,
3anate n3menenue x ot —100 xo 100 ¢ marom 10.

2. Ecnm x npunamiexut uarepsaty (10; 50), BBIYUCIUTE Y = x° — 2, MHAYE BbI-

gucuTh Y = 8X + 12, 3amate usmenenue x ot —60 g0 60 ¢ marom 4.
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3. Ecnu x <25 wnu x > 10, BBIYUCTUTH y = X — 3, ©HAY€ BBIYUCIUTH J = 7 + 5X.
3anarb usmenenue x ot —40 1o 40 ¢ marom 5.

4. Ecnu x npuHauieskut otpesky [-30; 0], Beruncnuts Y = X? / 4, MHaye BBIUKC-
JUTE Y = X2 — X, 3a1aTh u3MeHeHue x oT —50 10 10 ¢ marom 1.

5. Ecau x < -5 wmm x > 20, Berurciuts y = 5 / X3, nHaue BeIYMCANTD y = —X2.
3agaTth n3menenue x ot —50 go 50 ¢ mrarom 5.

6. Ecmu x > —15 u x < 40, BBIYMCIUTE Y = X — 6, MHAa4€ BHMUCIUTE y = 15 / X2,
3agaTth n3menenue x ot —50 go 50 ¢ mrarom 5.

7. Ecmu X > 0 1 X < 20, BBIYMCIIATE = —7X, MHA4€ BBIYUCIUTH ¥ = X* / 3. 3agats
m3MeHenune x oT —20 1o 30 ¢ marom 2.

8. Ecnm x Haxonutcsa B quamnaszone ot —15 go 10, Berurcnuth y = X / 8, uHaye
BBIYUCTUTD y = 5X — 12. 3agath usmenenue x ot —40 go 40 c marom 5.

9. Ecmu x npunannexut orpesky [2; 10], Beraucauts Y = 9X — 3, nHaue BbIYHC-
JIATH Y = X3 + 4, 3amaTh u3MeHeHue x ot —16 10 20 ¢ marom 2.

10. Eciu x > 15 nmm x < —20, Beraucnuts y = X3 / 10, nHAaUe BEIYUCIUTD Y = —X2,

3agaTth n3menenue x ot —50 go 50 ¢ marom 10.

KoHTpoJibHBIE BONIPOCHI
Harnumme mabnoH KpaTkoil yCI0BHOM KOHCTPYKIIUU.
Hanummre 1m1abioH moHOM YCI0BHON KOHCTPYKIIUH.
Hanumue mabaoH KOHCTPYKIIMA MHOKECTBEHHOTO YCIOBUSI.
Hanummure mabioH KOHCTPYKIIUU IIUKIIA C TApaMETPOM.

Hanummre mabioH KOHCTPYKIIMU ITUKJIIA C IPETyCIOBUEM.

o 0 ~ w b

Harnummte mabnoH KOHCTPYKIMU UKIIA C TIOCTYCIOBUEM.

Conep:xanue oTyera
1. TUTynbHBIA THCT
2. llenb paboTHI.
3. Homep BapuanTa.
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. DopmynMpoBKa 3a1aHUS.



5. CKpHHILIOTHI pa3paboTaHHOTO UHTep(delica mporpaMM, MPOrpaMMHOTO KOAa U
npoiecca padoThl IPOrpaMMbl C HECKOJIBKUMH HA0OPAMH UCXOJHBIX TAHHBIX.
6. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

7. O0muit BEIBO O TPOCIIaHHON pabdoTe.
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