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BBEJ/IEHUE

YenoBek KUBET B MUPE uHpopmayuu, OH BOCTIPUHUMAET OKPY>KAIOUUU MUP
(noryuaem wH(DOPMAINHIO) C TIOMOIIBIO OPraHOB YyBCTB. HamOoJbliee KOJIHMUECTBO
uHpopmarmu (oxoso 90%) yenoBek Mmojiyd4aeT ¢ MOMOINBIO 3peHus, okoyio 9% — ¢
MOMOIIIbIO clTyXa W TOJbKO 1% - ¢ MOMOIIbI0 APYTUX OpraHOB YyBCTB (OOOHSIHHS,
ocsi3aHus W BKyca). [lomydeHHas denoBekoM HH(poOpMamus B (GopMe 3pUTCIBHBIX,
CIIyXOBBIX U IPYTUX 00Pa30B XpAHUMCs B €ro NaMsTH.

YenoBedeckoe MBIIUIEHUE MOXXHO pacCMaTpuBaTh Kak MPOIECChl 00pabomku
ungopmayuu B Mo3re uenoBeka. Ha ocHoBe nHdpopmaiuu, nNoJIy4eHHON C MOMOIIBIO
OpraHOB YYBCTB, U TEOPETHUUECKUX 3HAHUU, MPUOOPETEHHBIX B IMpollecce 00yUeHuUs,
YeJIOBEK CO37aeT MH(POPMAIMOHHBIE MOJEIN OKpYyXaloliero mupa. Takue Moaenu
MO3BOJIAIOT YEJIIOBEKY OpPUEHTHUPOBATHCS B OKPYXKAIOIIEM MHUPE U NPUHUMATH
MPaBUJIbHBIC PEIICHUS JIJIsl TOCTUKEHUS MOCTABICHHBIX IETEH.

[Iporiecchl, cBsi3aHHBIE C TMOJYyYEHHEM, XpaHEHHEM, OOpabOTKON W mepenayei
uH(popMaIK, HA3bIBAIOTCS HH(POPMAITMOHHBIMH NPOLECCAMH.

B mnpouecce oOuieHus ¢ ApyrMMH JIIOJIBMH YEJIOBEK nepedaem W NOAydaem
nHpopmanuto. OOMeH uHPOpMAIMEN MEXAY JIOJAbMU MOXET OCYHIECTBIATHCS B
pa3nuuHbIX opmax (MUCHMEHHOW, YCTHOW WJIM C TIOMOINBIO jkecToB). Jlins oOMmeHa
uHpOpMaIel BCeria UCIOB3YeTCs ONpeaeieHHbIN s3bIK (pycckwmid, a30yka Mop3e
u Tak gaiee). Jas Toro, uroObl mHMOpMaIUsa Obla MOHSATHA, SI3BIK JOJDKEH OBITh
M3BECTEH BCEM JIIOJSIM, YYaCTBYIOIIUM B 0OmIeHUU. Yem Ooliblliee KOIUYECTBO
S3bIKOB Bbl 3HAETE, TEM LIMPE KPYT BAIIEro OOIICHUS.

Hcrtopust yenoBeueckoro oOIIecCTBa — 3TO, B OMNPEACICHHOM CMBICIE, UCTOPUS
HaKOIUIEHUs] U TmpeoOpa3zoBaHusi uHpopmanuu. Bech mporiecc mo3HaHMs SIBISETCS
MPOIECCOM TIOJY4YeHUs, MpeoOpa3oBaHus W HAKOIUICHUS HH(popmarwu (3HAHUK).
[TonyuenHnas uHdopMaLUsl XPAHUTCSI HA HOCUTEIISIX MHPOPMALIUU PA3IUYHBIX THUIIOB
(KHWTH, ayJHO- U BHJICOKACCETHI M TaK Jiajee), a B TOCJIeIHee BpeMs Bce OOJIbIIe Ha
AJICKTPOHHBIX HOCUTEIIIX HH(POPMAIUU B IUPPOBOH popMe (MArHUTHBIC H JIA3CPHBIC
JVICKH | JIp.).

OObeauHEHHE KOMIBIOTEPOB B rio0albHyr0 ceTh Internet mo3Bosmiio
o0ecrneYnTh BO3MOXKHOCTh OBICTPOrO JOCTyna KO BceMy o0Obemy HH(MOpMaiui,
HaKOIJICHHOMY 4Y€JI0BEYECTBOM 3a BCIO €r0 UCTOPHUIO.

NudopmanimonHsie MpoIecchl XapakTepHbl HE TOJBKO JJI IPUPO/IbI, YETIOBEKA U
oOmiecTBa, HO W Uil TeXHUKU. HopmaibHOe (YHKIIMOHUPOBAHUE TEXHUYECKHUX
YCTPOMCTB CBSI3aHO C MpOLleCCaMU YNPABJICHUS, KOTOPbIE BKIIOYAIOT B CeOs
MoJIyYeHue, XpaHeHue, npeoOpazoBaHue W nepeaady uHbopmauuu. B HEKOTOpPBIX
Cllydasx TJIAaBHYIO POJIb B IPOIECCE YIPABJICHHS BBIMOIHICT YeOBEK (HAIpuMep,
BOXKJICHUE aBTOMOOWJIS), B IPYrHX yIpaBlieHUEe OeperT Ha cedsi caMO TEXHUYECKOE
YCTPOMCTBO (HAIpuUMep, KOHAUIIMOHED).

YHUBEpCATIBHBIM ~ YCTPOMCTBOM, MPEIHA3HAYEHHBIM [JII aBTOMAaTHYECKOU
00paboTku MH(pOpPMALIUH, SBISETCS KOMIIBIOTEP. YTIPaBISAIOT pabOTOM KOMIbIOTEpA
MpOrpaMMbl, KOTOPbIE UMEIOT pa3iuyHble (YHKIMU U HazHaueHUs. COBOKYMHOCTh



KOMIBIOTEPHBIX MPOrpaMM  Ha3bIBAETCSd MPOrPAMMHBIM  O0ECIEYCHUEM  WIIU
NPOCPAMMHBIMU CPEOCMEAMU UHDOPMAMUZAYUU.

B mpomecce wuccnenoBaHus — MHPOPMAIMOHHBIX  MOJENEH  MPUXOAUTCS
pa3palaThIBaTh a120pumMmsl U 3aTEM KOJIUPOBATH UX HA SI3bIKaX MPOTPAMMUPOBAHUS.

NudopMalinoHHbiii MOAXO0A K HCCIEIOBAHUIO MHpa pean3yeTcss B paMKax
MHQOPMATUKA — KOMIUIEKCHOW Hayku 00 wuHbopMauuu U UHOOPMAIMOHHBIX
mpolleccax, ammapatHblX ¢  OPOTPaMMHBIX  CpeACTBaxX  HUHGPOpMaTU3AIUH,
MH(QOPMAIIMOHHBIX KOMMYHHUKAIIMOHHBIX TEXHOJOTHSIX, a TaKKe COIMAIbHbBIX
acrekTax npoiecca nHGopMaTU3aIUU.

TJIABA | . IIPE/ICTABJIEHHUE HH®OPMAIIUH

HpeﬂCTaBHeHI/Ie YU CJI0BOM I/IH(l)OpMaIII/II/I C IOMOIIBbIO CUCTEM CUHNC/ICHUA

Jns 3anucu wHOpMaUM O KOJUYECTBE OOBEKTOB HCIOJIB3YIOTCS YHCIA.
Uucna 3anmuchIBalOTCS C HMCIHOJIB30BAHHEM OCOOBIX 3HAKOBBIX CHCTEM, KOTOpbIE
Ha3bIBAIOTCS cucmemamu cuucienuss. AndaBUT CUCTEM CUUCICHUS COCTOUT U3
CUMBOJIOB, KOTOpbI€ Ha3bIBalOTCs Iudpamu. Hampumep, B AeCATUYHON cCuUCTEME
CUMCJICHUSI YMCJIa 3aMHUCBHIBAIOTCS C TMOMOIIBIO JECSATH BCEM XOPOIIO H3BECTHBIX
mudp: 0,1, 2, 3,4,5,6,7,8, 9.

CucremMa CHYHCJIeHUS — 3TO 3HAKOBAsI CUCTEMA, B KOTOPOW YKCIIa 3aMUChIBAIOTCS
M0 OMNpEIENCHHBIM TMpaBWiaM C TOMOIIBI0 CHMBOJIOB HEKOTOpPOro andaBuTa,
Ha3bIBa€MbIX LU pPaAMU.

Bce cucrtembl cunciieHHs] IENATCS Ha JIBE OOJBIIME TPYMMbL:. HO3UYUOHHbIE W
HeNno3UyuoHHble CHUCTEMBbl CUUCICHUS. B MO3UIMOHHBIX CHUCTEMax CUYHUCICHUS
3Ha4YeHUE UUQPPHI 3aBUCUT OT €€ MOJOKEHUS B YHUCJE, a B HEMO3UIMOHHBIX — HE
3aBUCHT.

Ilpumep

CaMoil pacnpOoCTpaHEHHOHW W3 HEMO3UIMOHHBIX CHUCTEM CUMCIICHHS SBJISACTCA
pumckas. B xadectBe mudp B Herr mcnonp3yrores - | (1), V (5), X (10), L (50), C
(100), D (500), M (1000).

3HavyeHue U@pbl HE 3aBUCUT OT €€ MOJIoKEeHUs B uucie. Hampumep, B uucne
XXX (30) uudpa X BcTpedyaeTcs TPHKABI U KAXKIOM ciydae 0003HAYaeT OJHY U TY
xe Benmmunny — yucio 10, 10+10+10=30.

B uuciie CCV (205) uudpa C o6o3nauaer 100, He3aBUCHMO OT €€ IMOJIOKCHUS B
3anucu yucia, 100+100+5=205.

Ilo3uyuonnsle cucmemul cuucienus
[lepBas mo3WmMOHHAs CHCTeMa CUMCIEHWs Obuta mpuaymaHa emie B JIpeBHeM
Bapwiione, nmpudeM BaBHIIOHCKAsi HyMepalus Obljia MIECTUACCATEPUIHON, TO €CTh B
HEH WCIOJMB30BANOCh ImecThaecar uudp! HHTEpecHO, YTO A0 CUX TOp MpHU
U3MEPCHHH BpEMEHU MBI HCIOJb3yeM ocHoBaHue, paBHoe 60 (B 1 muHyTe
conepkutcs 60 cexynn, a B 1 gace — 60 MunyT).
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B nosuyuonmeix cucmemax cuucnenus KOTWYECTBEHHOE 3HAYCHUE IUPPHI
3aBHCHT OT €€ TMO3WIMK B umciae. Kaxknmas MO3WIMOHHAs CHUCTEeMa HMeEeT
OIIpENICNICHHBIN anghasum yugp M ocHosanue. JlecsATUUHAS CHCTEMa CUUCICHUS
umeeT andaBUT 1UEGpP, KOTOPBI COCTOMT W3 JECATH BCEM H3BECTHBIX, TaK
Ha3bIBaeMbBIX apaOCckuX, nudp, u ocHoBanue, paHoe 10, nBonyHas — nee udpsl (0 n
1) u ocHOBaHME 2, BOCbMEpHWYHas — BoceMb (P W OCHOBaHHWE 8,
HICCTHAAIATCPUYHAsS — IecTHAANATh IUdp (B KauecTBe HU(P HCIONB3YIOTCS H
OyKBBI JIaTUHCKOTO ayipaBuTa) U ocHoBaHue 16 (Tabm. 1).

Tabnuma 1
Ilo3uyuonnsie cucmemsl cuucieHus
Cucmema cuucnenusn 0cnoe(;mue B Angpasum yughp
JlecaTuuHas 10 0123456789
JBonunas 2 0,1
BoceMepuunas 8 0,1,234,5,6,7
[llecTHaamaTepuuHas 16 0,123456,7289 A (10),B (11), C(12),
D (13), E (14), F (15)

Hepeeod l(eJIOﬁ yacmu Yucaa u3z 0ecAmuUUHoOU CUucCmemol 6 g-uunyro

Jlsist 3TOro HEOOXOAUMO Pa3JENUTh JAHHOE IIEJI0€ YHCIO HAa OCHOBaHHE HOBOMU
CUCTEMBI CUHUCIICHUS (, 3aMICaTh YACTHOE OT JEJICHHS U OCTAaTOK. 3aTeM TMOJYICHHOE
JaCTHOE CHOBA Pa3/IC/IUTh Ha (] U 3aIUCaTh YaCTHOE M OCTaTOK. U Tak menuTh A0 TeX
Mop, MOKa B YAaCTHOM HE TMOJYYUTCS HONb. llodydeHHBIE OCTaTKM 3amucaTh B
0o0paTHOM MOPSIKE.

3anaua 1. [lepeBecty unciio 9 U3 NECITUIHON CUCTEMBI B IBOUIHYO.

[Ipou3BouM JielIeHHE Ha 2, KaK OIMCAHO BBIIIIE.

OTBeT 3ammchIBaeTCS CHHU3Y BBEpX. TakuMm oOpazoM, 4ucio 9 B ACCATUYIHON
cucteme cuucinenus 310 1001 B aBowmunoii cucreme, T.e. 9;0=1001, (B HmKkHEM
MHJICKCE YKa3bIBA€TCSI OCHOBAHME CUCTEMBI CUKMCIICHHS, B KOTOPOU 3aMCcaHO YUCIIO).

|
~

|
0 ©
o |.|>N

2
2
2
0

2

1] 2

olo
1

3anpaua 2. [lepeBectu yncio 345;p B BOCBMEpUIHYIO CUCTEMY CUUCIICHHUS.

_345| 8
I 5

\_




344 43 8
1 40 5 8
3 00

5

Ortser. 531s.

Ilepesoo OpooHoIl wacmu yucna u3z OecAmMUYHOU cucmemsl 6 Q-UuHyO

Jl71s1 TOro, 9TOOBI MEPEeBECTH APOOHOE YUCIIO U3 AECATUIHON CHUCTEMBI CUUCIICHUS
B (-UYHYI0, HEOOXOIMMO YMHOXATh APOOHYIO YacTh YKCIA HA (] 10 TeX MOp, MOKa B
JIpOOHOM YacTU HE MOJYYUTCS HOJIb, IUOO MOKa HE MOJYYUTCS OBTOpPEHUE, TM00 10
3aIaHHOTO KOJMYeCTBa pa3psAnoB. B npoOHON yacTu yuciaa HYXHO 3alUCHIBATH
CTOJIbKO IU(}p MOTYYEeHHOTrO MPOU3BEACHUSA, CKOJIBKO OBbUIO LU(p B HCXOAHOM
Yuciie, OCTaJIbHBIC ITU(PHI 3aITUCHIBAIOT B IETYIO YaCTh.

3anpauva 1. [lepeBectu unciio 0,25 U3 1eCATUIHON CUCTEMBI B TBOUYHYIO.

0,|.25
2
0[.50
2
v TW

PCSYJ'IBTaTOM ABIACTCA LEIad 4aCTh YKUCJIa U 3aIllMCBhIBACTCA CBCPXY BHHM3, TAKUM

obpasom, uucio 0,25 B mecsatuuHoi cucteme - 310 0,01 B 1BOMYHON cucTeme, T.c.
0,251020,012_

3anaua 2. [lepeBectu yncio 0,6,0 B TBONYHYIO CUCTEMY CUUCIICHHUS.

0,].6 «—

T

Lol N N NN

Ortser. 0,1001,,

3agaya 3. IlepeBectn umciio 0,23;0 B BOCBMEPUYHYIO CHCTEMY CUHCIICHHS C
TOYHOCTBIO JIO YETBEPTOTO 3HAKA ITOCTIC 3aMsATOM.
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Ortset. 0,1656g
Ecnu 3amano wucio, cocrosimiee M3 MENOM W APOOHOM 4YacTH, TO Kaxaas H3

yacTeu ICPCBOAUTCA 110 CBOUMM IIpaBHJIAM.

3anaua 4. [lepeBecTu uncio 7,910 B JBOUYHYIO CUCTEMY CUUCIICHHUS.
1. TlepeBeaem yucno 7/ U3 AECATUYHON CUCTEMBI B IBOUYHYIO:

1|2
6}_732
1 21 1
1 0|0
\1

710:1112

2. TlepeBenem uncio 0,5 u3 qecATHIHON CUCTEMBI B JBOMYHYIO:
0,]-5
2
10
0,510=0,1,

Otsert. 111,15

3anaua 5. [lepeBectu unciio 62,519 B MECTHAMATEPUIHYIO CHCTEMY CUHCIICHHUS.

62|16 oL 5
48| 3 16 16
14 00 5T o
v 3

E

Ortsert. 3E,846.



Ilepe6oo uucen u3z Q-uunoll cucmemot 8 0eCAMUUHYIO

Jlns mepeBoma uuciaa #W3 (-UYHOM CHCTEMBI CYUHCICHHS B JIECATHYHYIO
HE00XO0IUMO:

MPOHYMEPOBATh KAXAYI IUGPY (-UIHOTO YUCIA CICTYIONUM 00pa3oM:
eIy 9acTh HymMepyeM, HaunHas ¢ 0, cripaBa HaJIeBO B CTOPOHY YBEIMYCHHS,
a TpoOHYI0 YacTh, HAYMHAS ¢ —1, CJIeBa HAMMPaBO B CTOPOHY YMEHBIIICHUS,
KOKIyl0 1Udpy (-WYHOTO 4YHCIa YMHOXHTh HAa OCHOBAaHHE CHCTEMBI
CUHCIICHHUS (] B COOTBETCTBYIOIICH CTCIICHH;
BBITTOJTHUTD apU(DMETHICCKHE TCHCTBHUS.

3anaua 1. [lepeBectu unciio 10011, B necATHUHYIO CHCTEMY CUHCIICHUS.

1. TIporymepyem kaxnyto nudpy uncna 10011,
10011

43210

2. 10011L,=1x2* + 0x 2%+ 0% 22+ 1x2' + 1x2°=16+ 0+ 0+ 2 +1 =19

3anaua 2. [lepeBectu uncio 132,01g B 1ecATUIHYIO CUCTEMY CUUCIICHUS.

132,01= 1x8% + 3x8' + 2x8 + 08! + 1x82 =64 + 24 + 2 + 0 + 1/64 =
90,0164

210-1-2

3anaua 3. [lepeBectn uncio ACig B IECITHUHYIO CUCTEMY CUHCIICHUSI.
AC = Ax 16" + Cx16° = 10x16" + 12x16° = 160 + 12 = 172
1

3apava 4. Hatitu B 16-u40ii cuctemMe cuuciieHus pa3HocTh yucen 235g u 26g,

[TepeBoanm uncio 235g B AECATUIHYIO CHCTEMY:
235g = 2x 8%+ 3x8" + 5x8°= 128+24+5=157,

210

[TepeBoanm uncio 26g B JECATUIHYIO CUCTEMY:
26g = 2x8" + 6x8° = 16+6 =22y
10

Breimonaum HeoOXoauMble apuMETHUECKHE TEHCTBUS:
15710 — 2210 = 13510
[lepeBenem pe3ynbTart, T.€. unciio 135;0 B 16-uuHyr0 cucTeMy CYMCISHHUS .

135 16
—128[ 78 | 16
7 0[O0
8



13510 = 8716
Takum 06pa3zoM, pazHocTh uncen 235g u 26g OymeT paBHa 8716,

3agaya 5. PaccraButh umcima A, B, C mo Bo3pacranmio: A=11001,, B=1011,,
C=2318_

HepeBez[eM BCC 4HKClia B OJHY CUCTEMY CUHMCJICHU, T.C. B ICCATUYHYIO.

A =11001, = 1x2* + 1x2°+ 0x 22+ 0x2' + 1x2° =16+ 8+ 0+ 0+ 1 = 25

43210

B=1011, = 1x2°4+ 0x 2%+ 1x2' + 1x2°=8+ 0+ 2 + 1 =11,
3210

C= 2315 = 2x8% + 3x8' + 1x8° =128 + 24 +1 = 153,

210

CpaBHUM 5TH YHCIIAa U TIOJIYIUM ClIeyroiiee HepaBeHCTBO: BSKA<C.

3agaua 6. Haiitu konmuectBo 1eabix uucend, KpaTHbIx 101,, Ha oTpeske [-12;
24q].

Yucaa AJaHbl B PA3JIMYHBIX CUCTEMAX CUHHUCIICHHA, IIOOTOMY IJI PCIICHUA I[aHHOi/'I
3aga4dyu BCC 4YHCJIa HCO6XOI[I/IMO INEpeBeCT B OJHY CHCTCMY CUHHCIICHHA, T.C. B

JCCATUYHYIO.
101, = 1x2%+ 0x2' + 1x2°=4+ 0+ 1 =5,
210

138 = 1x8'+2x8°=8+2=10y
1

2318 = 2x8' + 4x8° =16+ 4 =20,
1

Takum 00pa3oM, HaM HY)KHO HaWTH KOJHMYECTBO IEIBIX YHCEI, KPaTHBIX 519 Ha
otpeske [-1010; 2010]. D10 uncaa —10, -5, 0, 5, 10, 15, 20.
Nx xonuuecTBo paBHO /.

3agaya 7. BpIYMCINTL 3HAYCHHE BBIpaKeHUsT 25g—12g+27g%4g. Pesynbprar
MPEACTAaBUTh B 16-pUYHOM cCUCTEME CUHCIICHHS.

255 = 2x8" +5x8° = 16 + 5 = 21y,
125 = 1x8' +2x8°= 8 + 2 = 104
275 = 2x8 + 7x8° = 16 + 7 = 239
4g = 4x8° = 4y

[ToncTaBuM morydeHHBIC yrcia B BeipakeHue 2130—10,0+2319% 410 = 1034,

9



[lepeBeneM pe3ynbTaT B 16-pHUHYIO CHCTEMY:

103 |16
~ 96 6| 16
7 0|0
6

Takum 06pazoM, pe3ynbTaToM OyeT 6716.

Apughmemuueckue onepayuu 6 060UUHOU cucmeme CYUCICHUSA
B kaxmol cucTeMe CUMCIEHHS CYHIECTBYIOT CBOM TIpaBujia CIOXKEHUS,
YMHOXEHUS, IEICHUS] U BEIYUTAHUSI.
Jlist BBITIOTHEHUST apuPMETUUECKUX OmNepanuii B IBOUMYHOM CUCTEME CUHCIICHUS
HEO00XO0JMMO MTOMHHUTH CJIEAYIOIIHNE MpaBUa;

0+0=0 0x0=0 0-0=0
1+0=1 1%<0=0 1-1=0
0+1=1 0x1=0 1-0=1
1+1=10 1x1=1 10-1=1

3apava 1. Hatitu cymmy gncen 10011, + 111,
3anuineM BBIUUCIEHUE B CTOJIONK

10011
+ 111
11010

Haunnaem cki1agbiBaTh ¢ KOHIA:

1. CxiagpiBaeM IOCIETHUN CTOIOHNK

1+1=10, O 3anmceiBaeM, a 1 IEPEHOCHM B CIACAYIOIINI CTOJIOHK.

2. B crmenyromem cTtoaOuke HEOOXOIMMO CJIOXKHTH TpU 1, CKIIaJbIBasl IEpPBBIC
monyuuMm 10, O ocraBiasieM B 3TOM crTonbOmke, 1 mepeHOCMM B CIEIYIONINM,
ckianpiBaeM octasimiics O ¢ ocraBmerics 1, moayuum 1.

3.B craeaymem cronduke HeoOoxomumo cioxuth 0, 1 u 1 (mepeHeceHHyo wu3
MJIaIIero paspsaa), ckiaagsiBas, monyuum 1+0=1, a 1+1=10, O ocraBiseM B 3TOM
cToyiOnKe, 1 mMepeHOCHM B CICAYOITHIA.

4. B cnexyromeM cToa0ouke HeoOxoaumo ciioxuTh 1 u O, momyanm 1.

5. B cnenyromiem ctonbuke 1 cHocuTCA.

Ortser. 11010,
3agaua 2. Beruuciuts 1001,11,+ 11,1,

1001,11
+ 11,1
1101,01

Ortser. 1101,01,.
10



3agaua 3. Beruucimuts 11001,-11,

111001
11
10110

1. HaumnaeM BBIUMTATH C mocieaHero croaouka 1-1=0.

2. OT Hyns eIWHHIY OTHATH HEJb3s, MOATOMY 3aHHMAaeM TEPBYIO OJIMKAUTITYIO
1 (ona Haxomutcs B 4 cToyIOuKe ¢ KOHIA), a Bce 0, KOTOpBIe HAXOAATCS MKy dTOH 1
1 O B BEIYHCIIIEMOM CTOJIOMKE, cTaHOBATCA 1. Takum oOpa3oM, BO BTOPOM CTOJIOHKE
¢ xoH1a noixyunm 10-1=1.

3. Cuocum ocraBmyrocs 1 (cum. 1m1.2).

4. Cuocum octapmmiics O (cM. 1m.2).

5. CHocum 1.

Ortser. 10110,

3agaua 4. Berauciuts 100001,11,-111,11,

. 100001,11
111,11
11010,00

Ortset. 11010,00,.

JI1si yMHOXKEHHUSI OJHOTO YHCJIa Ha JPyroe HeoOXOJAMMO IEPEMHOKHUTh KaXKTyI0
mudpy BTOpOro 4mcjiaa Ha IMEpBOC YHCIIO, HAYMHAS C MOCIEIHEH (Bl BTOPOTro
gucia. 3aluchiBaTh YMHOXKEHHE HEOOXOIUMO B CTOJIOMK aHAJIOTUYHO YMHOXKXCEHHUIO B
JICCATHYHON CUCTEeME. 3aTeM Pe3yJIbTaThl YMHOKCHHS CIIOKHUTD.

3agaua 5. Berauciauts 1011, <101,

1011
© 101
+ 1011
0000
1011
- 110111

Ortser. 110111,
3agaua 6. Berauciuts 11,01, 1,01,

11,01

1,01
+ 11 01

000 O
1101
10000,01

Ortset. 10000,01,.

11



,HCJ'IGHI/IC B I[BOH‘IHOﬁ CUCTCMC CUHCIICHHA IIPOU3BOAUTCA aHAJIOIMYHO ACICHHIO
BI[GCSITH‘IHOﬁ CHUCTEMC CUHUCIICHU.

3agaua 7. Berauciuts 110111, : 101,

110111[101
"101 101
- 111
101
101
101
0

1. BeiuntaeM pgenuTenh W3 MEPBbIX Tpex wmudpp aenumoro. Beruurtanue
MPOM3BECTH MOXKHO, TIOATOMY B pe3ynbrar 3anocuMm 1. Berawmras 101 m3 110,
nosryuum 1.

2. Cuocum crenyroniyro 1udpy aenumoro uucna. [lomywgaem 11. M3 marHOTO
yrcna 101 BeraecTs Henb3s, MOATOMY B pe3ynbTaT 3aHocum 0.

3. CHocum cnepyromyto mudpy aeaumoro gyucia. [lomygaem 111. M3 nanHOTO
grciia 101 Ber4ecTh MOXKHO, TTO3TOMY B pe3ynbTat 3aHocuM 1. Berauras 101 u3 111,
nonyuum 10.

4. CHocuM mocnenHwo 1udpy nenumoro uymcma, momydum 101, M3 101
JICUTEIh BEIYECTh MOXKHO, TIOPTOMY B pe3yabTaT 3aHocuM 1. Beramras 101 3 101,
nosryanm O.

Ortser. 101,
3agaua 8. Berunciuts 110111, : 101,

110111 101
101 1011
2111

101
_101
101
0

Ortser. 1011,

Ilopsaodok eévinoinenusn apupmemuyeckux onepavyuil

[Topsimok BBITIOJHEHUS ONEpalliii B JBOWYHOM CHCTEME CUMCIICHHS aHAJOTHYCH
MOPSAKY BBIMOJIHEHUS ONEpalUi B IECATUYHOW CUCTEME, T.€. CHadaya BBIMOJIHSICTCS
YMHOXCHHUE WM JCJICHUE, a 3aTeM CJIO)KCHUE WM BblYMTaHUE. I3MEHUTH MOPSIA0K
BBITIOJTHEHUS OTIepaIliii MOKHO C TIOMOIIBIO CKOOOK.

3agaua 1. Beruuciute 3Hauenue Boipaxkenus (1001, + 11,) < 11,
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1),1001 2) . 1100

11 11

1100 , 1100
1100

100100

Otset. 100100,

Ilepesoo uucen uz 0souunoii cucmemst cuucienus 6 2" -uunyro

Jlotst

npeAcTaBieHUus WH(OpMalUK B KOMIIBIOTEPE MPUMEHSITh JIBOMYHYIO

CUCTEMY C €€ IPOMO3IKOH 3amuchlo HeynoOHo. llosToMy ucmonb3yrorcss apyrue

CHUCTCMBbI CYHCICHUA,

Y KOTOPBIX OCHOBAHHUC SABJIACTCA CTCIICHBIO YHCIIA 2

(BocbMepHUHasi, IeCTHAAIATEpUIHAs W Jp.). [lpu mepeBoje JABOWYHOIO 4YHCIA B
BOCBMEPHUYHYI) WJIM HIECTHAAUATEPUUYHYIO CHUCTEMY CUHCICHUS WCHOJIb3YIOTCA

clieayromue npasuia (tad. 2).

Tab6muna 2

Zleoulmaﬂ, 60CbmMepudnHan u mecmuaduamepulmaﬂ CUCMIEMBL CHUC/ICHUA

8-uunas cucmema 2-uunas cucmema | 16-uunas cucmema | 2-uunas cucmema

0 000 0 0000
1 001 1 0001
2 010 2 0010
3 011 3 0011
4 100 4 0100
5 101 5 0101
6 110 6 0110
7 111 7 0111
8 1000

9 1001

A (10) 1010

B (11) 1011

C (12 1100

D (13) 1101

E (14) 1110

F (15) 1111

3agauya 1. Ilepesectmn umcimo 1010110101111, B BOCHMEPHUUHYIO CHCTEMY

CUHCJICHHUA.

Pa3o0beM MCXOMHOE YMCIIO CIpaBa HAJIEBO HAa TPYyMMbl 0 3 MU(PHI B KaxIOU
—53 N

(8=2), nommcaB cieBa HY)XHOE KOJUYECTBO HYJICH, W 3aMEHUM KaXIYIO TPYIIITY

COOTBETCTBYIOIIUM BOCBMEPUYIHBIM YHCIOM (CM. Ta01. 2):

001\010\110\101\111 )
1'2' 6 5 7

OrtBer. 126575,
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3agaua 2. [lepeBectn uucno 0, 1111111, B 8-uunyto cuctemy.

Pazo0beM rcxoaHOE YHCIIO ClIeBa HAMPABO OT 3aIATON Ha TPYMITHI 1O 3 MTU(PHI B
K0, TOTIMCAaB B KOHIIE HY)KHOE KOJIMYSCTBO HYJIEH, M 3aMEHUM KaXIyIO TPYIIITY
COOTBETCTBYIOIUM BOCHBMEPUIHBIM YHCIIOM (CM. Ta0JI. 2):

0,111 [111]100,
07 7 4
Ortser. 0, 7744,

3agaua 3. [lepeBectn yncno 1001101011,11; B 16-uunyto cucremy.

Pa3obbemM HcxogHOE YHCIO OT 3amdaToll Ha rpynnbl Mo 4 uudpbl B KaxI0H
4 o
(16=2"), nomucaB HYKXHOE KOJMYECTBO HYJICH, M 3aMCHHM KaXIyH TPYIITY
COOTBETCTBYIOMUM 16-MuHBIM 9uciIOM (CM. TabII. 2):

0010\0110\1011, \1100 ,
2 '6 ‘11 12
B) (©)

OrtBert. 26B,C1,

OOmiee mpaBWJIO TNEepeBOJa JBOMYHOTO YHUCIA B CHCTEMY CUHCICHHS C
ocHoBaHueM 2"

1. Pa36uTh MCXOAHOE YMCIO HA TPyHIbl MO0 N uudp B Kaxaoi, HauuHAsT OT
3arATol (menas 4acTh — HaJICBO, APOOHAS YaCTh — HANPaBO), JOMKCAB CJICBa U
CIIpaBa HY»HO€E KOJIUYECTBO HYJEH.

2. TlepeBecTu KaskayIo IPyMIly B CUCTEMY CUMCIIEHHs ¢ OCHOBaHUEM 2.

Ilepesoo uucen uz 2"-uunoii cucmemvl cuucIeHUs 6 OGOUUHYIO
OOpaTHbIii epexosi U3 CUCTEMbl CUMCIEHHS] ¢ OCHOBaHHMEM 2" OCYLIECTBIAETCS
3aMEHOM KaXJIOW MH(PBI HMCXOJHOTO YHCIA COOTBETCTBYIOIIMM N-pa3psaIHbIM
JABOWYHBIM uHciioM. [y mepeBoga B 8-muHyro W 16-MuHYHO CHCTEMY CUYHMCIICHUS
UCIIOJIB3YITE Ta0JIMILy, PACCMOTPEHHYIO paHee (cM. Tab. 2).

3anaua 1. [lepeBectu unciio 0,653 B 2-W4HYIO CUCTEMY CUHCIICHHUS.

Kaxnayro nudpy B 3ammcu 4uclia TPEICTABUM KaK TPEXpaspsaHOEe JIBOUIHOC
qucio (cM. Tabi. 2).

0,653 = 0, 110 101 011,
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3agaua 2. [lepeBectu uncno 44,4 g B 2-MUHYI0 CUCTEMY CUHUCIICHHS.
44,45 = 100 100, 100,
3agaua 3. [lepeBectn uncno B5ig B 2-MuHy10 CUCTEMY CUHUCTICHHUS.

Kaxnayro nudpy Hy>KHO 3aMEHUTh YEThIPEXPa3PsIHBIM TBOUYHBIM YUCIIOM.

B5;6 = 1011 0101,

JlaGopaTopHuasi padora Nel
Bapuanm 1

1. B 16-uyHoii cucTeMe CUHCIICHHS HAalTH MPOU3BeaeHNEe uncell 25g 1 15g,

2. PaccraButh uncia B mopsake yosiBanus: A=2C61;5, B=11010,, C=226g

3. U3 3amannoi mocnenoBarenbHOCTH 1115, 34g, 101,, Ay, 765 ymamuTh camoe
0O0IBIIIOE YHCIIO.

4. Bpruncnours 11000111111,: 100111, + 110110,

5. Beruuciaute 3HaucHHE apudMETHYECKOro BhIpakeHHS 15g+20g—225:11g
Pe3ynbTaT mpencTaBUTh B 2-0i CUCTEME.

6. HaliTu KOMM9ecTBO IENbIX YKCel, KpaTHbIX 11,, Ha oTpeske [-12g; 24g].

Bapuanm 2

B 16-w4HO# crucTeMe CYMCICHUS HAUTH Pa3HOCTh uncen 146g u 25g
PaccraButh uncna B nmopsake yoeBanusa. A=1101, , B=34g, C=10101,

W3 3agannoi mocimemoBarenbHocTH 11001, 32g, 11, A3i6, 76g ymanuthb
caMoe MaJIeHbKOE YHCIIO.

Beruncnours 11000111111, : 100111, + 110110,

BeruucauTe 3HaYeHHE apH(PMETHUSCKOro BhIpaKeHUs 16g+21g—225:11g
PesynbraT npencraButh B 8-puuHOI CUCTEME.

6. HaiiTi KOJIMYecTBO MEebIX Ynces, KpaTHeiX 115, Ha oTpeske [-17g; 24g).

A

o &

Bapuanm 3
1. B 8-uuHoli cucreMe CUHMCIICHHUS HAWTH Mpou3BeaeHue yncell 1A s u 2A 1.
PaccraButh uucna B mopsake yosiBanus. A=1110,, B=175, C=11g,
2. W3 3amannHoi mocnemoBarenbHocTn 111, 34g, 101, Ajs, 76g ynaimmTh camoe
MaJIEHBKOE YHCIIO.
3. Beruucauts (10101110,1, — 1000001,1;) <11,
4. Beraucnuth 3HaueHue apudmermyeckoro BbipaxeHus (36 + 4Aje) @ 32 .
Pe3ynbpTar npeacTaBUTh B IBOUYHON CUCTEME.
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5. HaiiTii KOTMYECTBO IENIBIX YUCes, KpaTHBIX 12g, Ha oTpeske [-1446; 284¢).

Bapuanm 4
1. B 16-muHoii cucTeMe cunciIeHHus HAalTH pa3HOCTh uncel 234g 1 16g,
2. PaccraButh uncna B mopsnake yosBanus: A=11001,, B=1011,, C=231g
3. Ilepesectu uncno 1346725 B 8-uuHyI0 CUCTEMY.
4. Beruucauts (100010001, — 1001001,)> 1101,
5. Berumcnuts  3HauYeHHE ~ apU(PMETHYCCKOrO  BBIpaKCHHS  25g+1214+32g% 4.
PesynbraT npencraButh B 16-maHOM cucteme.
6. HaiiTi kordecTBO menbix urces, kpataeix 101,, Ha oTpeske [-12g; 24g].

Bapuanm 5

1. B 8-uuHoii cucteme cuncieHus Haitu cymmy uncen 21Fg u 2ADgg,

2. PaccraButh uncia B nopsjake Bo3pacranus. A=1001,, B=10011,, C=25¢

3. PaccraButh umcia B mopsiake yobiBanus: 44g, A10y6, 11111111,

4. Beryucaurs 110010101, + 101010101, - 10010010,

5. Berunciauth 3HaueHHWE ~apuMeTHueckoro  BbipaxeHUS  (365g+4As6)-317s.
PesynbraT npencraButh B 16-naHOM cucteme.

6. Haiitu xonuuecTBoO 1eibIx urcel, KpaTHeiX 10g, Ha oTpeske [-1516; 2216].

Bapuanm 6

1. B 16-muHoii cucTeMe curclIeHHs] HAalTH Mpou3BeAcHNEe uncel 25g 1 15g,

2. PaccraButh uncia B mopsjake Bo3pactanus: A=2C61;5, B=11010,, C=226g,

3. U3 3amannoit mocnenoBarenbHocTr 1115, 34g, 101, Asg, 763 ymamuTh camoe
OO0JIBIIIOE YHCIIO.

4. Beryncoants 11000111111, : 100111, + 110110,

5. Beramcnute 3HaueHue apudmeTnyeckoro BeIpaxkeHus 15g+20g -22g:11g.
PesynbraT npencraButh B 16-uuHO# cucteme.

6. HaiiTu KoM4ecTBO LEIbIX YKcell, KpaTHbiX 11;, Ha oTpeske [-12g; 24g]

Bapuanm 7
1. B 8-uuHoli cucreMe cumclIeHUs HaTH npousBeaeHue unces 21Fs u 2AD 1,
2. PaccraBuTh uncia B mopsiake Bo3pactanus. A=1011,, B=10011,, C=25g
3. PaccraBuTth uncia B nopsake yosiBanus: 44g, A106, 11111111
4, Bpraucauts 110010101, + 101010101, - 10010010,
5. Beruucauth 3HaueHWe apudmetuueckoro  BoipaxkeHus (365g+4A;6)-317s.
Pesynbrat npencraButh B 16-udHON cucteme.
6. Halith koau4ecTBO menbiX ducel, KpatHbiX 10g, Ha oTpe3ke [-15:6; 224¢].
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Bapuanm 8

B 8-nuHoii cucteMe cunciieHns HalTH pousBeacHue uncel 21A 15 u 2A 6,
PaccraButh uncia B nmopsake Bo3pactanms: A=1110,, B=17, C=11g,

3. U3 3amannoii mocnepoBatenbHOCTH 111, 345, 101, Agg, 763 ymamuTh camoe
MaJIEHBKOE YHCIIO.

Beruncnuts (10101110,1, — 1000001,1,) <11,

Beruuciute  3HaueHwe apudmerndeckoro BeipaxkeHHs (36gt4Azs)  —32s.
Pe3ynbTaT npencTaBUTh B IBOUYHOM CHCTEME.

6. HaiiTi KOJIM4eCcTBO LEIbIX YKCEll, KpaTHbIX 12g, Ha oTpe3ke [-1416; 28:4].

N

o &

Bapuanm 9
1. B 16-muHoii cucTeMe CUMCIeHHUs HAaTH pa3HOCTh uncell 235g 1 20g,
2. PaccraButh uncia B nopsake Bo3pactanus: A=1101, , B=34g, C=10101,
3. IlepeBectu nienoe uncino 13571p B 16-munyto cucremy.
4. Bprauciuts 11000111111, : 100111, + 110110,
5. Berumciute  3HadYeHHME — apudMETHUYSCKOro  BeIpakeHUs — 16g+21g-22g:11s.
PesynberaT npencraButh B 16-naHOM cucteme.
6. HaiiTi KOJIMYecTBO MENbIX Ynces, KpatHeix 11y, Ha oTpeske [-17g; 24g).

Bapuanm 10
1. B 8-uuHoii cucreMe cUHMCIICHUS HaWTH npou3BeaeHne unces 21Fg u 2AD 1,
2. PaccraButh uncia B mopsjake Bospacranusa: A=1111,, B=1011,, C=27g,
3. U3 3amanHoi mocienoBarenbHocTH 111, 34g, 101, Ajze, 76g ymanmuTh camoe
MaJIEHbKOE YMCJIO.
4. Beruucauts (10101110,1, — 1000001,1,) < 11,
5. Bpumcauth 3HaueHHE apH(PMETHUYECCKOTO BbIpakeHHs 16g + 21g22g:11g.
PesynbTaT npencraButh B 16-naHO# cucTeme.
6. Haiitn KoJIM4eCTBO LEIBIX Yucel, KpaTHbIX 11,, Ha oTpeske [-17g; 24g).

HN3mepenne ungopmannu

[lon ungopmayueri TOHUMAIOT HEKOTOPHIE CBEJCHHUSA, YMEHbIIAOIINE
CYILECTBOBABIIIYIO /10 UX MOJIyYEHHUS HEONPEIeICHHOCTb.

3a eauHUIly U3MEpeHUs KkonuuecTBa uHPopmanuu npuHiaT 1 OmT. OH
COOTBETCTBYET OJJHOMY JABOoMIHOMY paspsay (O wim 1).

Ecau mocne mnoilydyeHUs Kakoro-To COOOIIEHUSI HEONpPEACICHHOCTh 3HAHUM
YMEHBIIIAETCS B JIBA pasa, TO 3TO coo0IIeHne HeceT B cebe 1 out nndopmanuu.

bonee kpynoil enuHuieil U3MEepeHHsT KOJIMYecTBa MH(POpMaluu sBIsieTCsl OaMT
(1 GaiiT = 8 6wur).

CymiecTBYIOT U IpYrU€ €AUHULIBI U3MEPEHUS KOJIMYECTBa MH(OPMAIIUH

1 Kuno6aiit (K6) = 2'° Gaitr = 1024 Gaiit

1 Mera6aiit (M6) = 2'° K6 = 2%° Gaiir
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1 Tura6aiit (I'6) = 2'° M6 = 22 K6 = 2% Gaiir

1 Tepabaiit (T6) = 2°°T6 = 22 M6 = 2% K6 = 2° Gaitr

3agava 1. Cxonbko ouT comepxkurcsa B 0,5 K6?

0,5 K6 = 0,5%2° Gaiit = 0,5%2'°%8 6ur = 2'? 6ur = 1024x4 6ur = 4096 Gut

3agaua 2. Onpenenuth, ckoibko (aiimoB pazmepoMm mo 100 KO kaxasrii MOXKHO
3amucaTh Ha quckeTe eMKocThio 1,44 MO.

1,44 M6 = 1,44x2° K6

1,44x2%° 147456 .
100 100 = 14,74 »14 (¢aiinos)

HU3zmepenue ungpopmayuu 6 mexcme

[Ipu u3zmepeHun koauyecTBa HHGOPMAILIMK B TEKCTE, 3AMIUCAHHOM C TOMOIIIbio N-
CUMBOJILHOTO aJipaBUTa, UCTIONB3YIOT CAeAYIoIUe GOPMYIIbI:
I =i xKk,
i =logeN,
N=2,
rae | — komudecTBO uHGOPMAIMH B TEKCTE, | — KOJIMYSCTBO HH(POPMAIIUH,
KOTOpOe HeceT oauH cuMBOJ (B Outax), K — xonmmuecTBO cumBOJIOB B Tekcre, N —
MOIIHOCTH aji(paBUTA.

3agaya 1. CooOmieHne, 3alMCaHHOE C MOMOIIBIO 64-CHMBOJIBHOTO aiaBHTA,
3aHMMaeT 3 CTPAHMIIBI, Ha Kaxaou cTpanuiie o 240 cumBonoB. HaliTn kommdecTBoO
uHpOpMAIUHU B cooOmeHnn (B OaifTax).

i = logoN = log,64 = l0g,2° = 6xl0g,2 = 6x1 = 6 (6ur)
k = 3%240 = 720 (cuMBOJIOB)

| =ixk =6x720 = 4320 (6ur)

4320 out = 4320:8 6aiiT = 540 Gaiit

3agaua 2. CooOmmenue, coaeprxkaiiee 64 cumpoia, HeceT 1/16 vacte KO. Halitu
MOIIIHOCTH aI(paBUTa, C IOMOIILI0O KOTOPOr'0 3alIMCaHO COOOIIECHHE.

| =ixk, orcroma i = I/k

. 1U16K6 _ 1/16x2"°x86ur  1x2"%2%6ur 2"
'T e 64 - 16x64  2F
N=2=2°=256

6=H£3 our = 8 our

3agaya 3. CooOmieHne, 3alMcaHHoe ¢ MOMOIIbI0 128-cuMmBoabHOTO andaBuTa,
saanmaetr 20 crpanun. Kaxmas crpanunia comepxut 24 ctpoku. Bee coobOmienne
conepxut 210 K6 nadopmanuu. Halitn Ko1mM4ecTBO CHMBOJIOB B KaXKJI0M CTPOKE.
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[TycTh X — KOJIMYECTBO CUMBOJIOB B cTpoKe, Torna K = 20x24xx, x = k /480.
i =log,N = 109,128 = log,2’ = 7xlog,2 = 7x1 = 7 (Gut)

| = 210 K6 = 210x2"°x8 Gur = 210%2" Gur
k=1/i=210x2"/7 =30x2" (cumpomnoB)

x = 30%2"/480 = 2° = 512 (cumBoIOB)

CooeporrcamenvHulit NOOX00 NPpU umMepeHun uHphopmauuu

Kak orTMeuanoch BbIllE, €CIAM TMOCJIE TOJYYEHUS KAKOro-TO COOOIECHUS
HEOMNPEACICHHOCTh 3HAHUN YMEHBIIIAETCS B JBa pasza, TO 3TO COOOIIEHUE HECET B
cebe 1 Outr uHbopmammu. T.e., ecnum coObITHE HMEET JBa HCX0Aa, TO IIPHU
HACTYIUICHUU Ka)KJIOr0 U3 HUX HEOIPEJEICHHOCTh 3HAHUN YMEHBIIAETCS B JBa pasa.
KonuuectBo mHdoOpManuu B COOOIIEHMHM O TOM, YTO HACTYNMWJIO OJIHO U3 AITUX
coObITHI, paBHO 1 OUTY.

Takum 00pa3zoMm, KOIUYECTBO MHGOPMAIIUH, TOJIYYEHHOE U3 COOOIIECHHS O TOM,
4TO HAcTynujio ogHO u3 N paBHOBO3MOKHBIX COOBITHI, MOKHO BBIYUCIHTH IO
bopmye:

x = logyN,

rIe X — KoimdecTBo mH(popManuu B cooOmenuu (B O6utax), N — KoqudecTBo
PaBHOBO3MOXHBIX  (PaBHOBEPOSATHBIX) COOBITHH, TOJBKO OJHO U3 KOTOPBIX
HACTYTIHJIO.

3apmauya 1. Bbpocaror urpanphbiii kyOuk. HailfTu konnuecTBO HH(pOpManuu B
COOOIIEHHUH O TOM, YTO BBINIAJIO YHUCIIO O.

N=6
x = log:N = 10g,6 » 2,58 out

3agaua 2. B xop3uHe nexat 8 mapoB, Bce pa3HOro mBeta. HallTu xoimdecTBo
nH(opMalu B COOOIIEHUH O TOM, YTO HAyTaJl BBIHYJIM KPACHBIN 11ap.

N=8
x = log;N =109,8 = 3 6uta

3agaua 3. [lpu yrageiBanuu 1menoro yucia B nuanasone or 1 mo N Obuto
nosnyyeHo 1 Oaiit ungopmaruu. Haiitu N.

x = logN, orcrona N = 2
X = 1 Gaiit = 8 Our
N =2° =256

Bepoamnocmmubwtit nodxoo npu uzmepenuu ungopmayuu
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[lycTh B pe3yJsibTaTe UCMBITAHUS HACTYIHUJIO HEKOTOPOE coObITHE. BeposTHOCTH
€ro HACTYIUJICHUS] MOXKHO BBIYUCIUTD 1O (popMyiie:

_ K
P - N ,
raie N — xonnuecTBO BCe€X BO3MOXKHBIX MCXOJIOB MCHBITaHUS, K — KOJIUYECTBO
MCXOJIOB HCIIBITAHUS, YIOBIECTBOPSIONINX JAHHOMY COOBITHIO.
KonuuectBo uHpoOpManuu B COOOIIEHMH O TOM, YTO HACTYIUJIO OJHO W3
BO3MOKHBIX COOBITHI MOKHO BBIYUCIUTH 1O (hopMyiie:

x=log.,— 1
2p
riae P — BeposITHOCTh HACTYIUIEHUS COOBITHSA, X — KOJIMYECTBO MH(OpManuu B

COOOIIIEHUH O TOM, YTO HACTYIIUJIO JaHHOE COOBITHE.

3agaua 1. B xop3une nexar 16 mapos: 4 cuHux u 12 kpacHeix. Haiitu
KOJIMYECTBO MH(OpPMAIMA B COOOIICHUH O TOM, YTO W3 KOP3WHBI HAyraj BBHIHYIA

CUHHM map.
N =16
K=4

P=K/N=4/16=1/4
X = l0gx(1/P) = log,4 = 2 (6uTta)

3apava 2. B xiacce 32 ydyeHuka. YUuTeab BBI3BIBACT OJHOTO M3 HUX K JOCKE.
KonnuectBo nndopmanmu B cooOiieHnn «Bbl3Baliu JE€BOYKY» PaBHO JBYM OUTaM.
Ha¥iTn Komn4ecTBO MaThbUUKOB U JIEBOYEK U KOJUIECTBO MHPOPMAITHN B COOOIIEHNUN
0 TOM, 9TO K JOCKE BBI3BaJIN MaJIhbUMKa.

N =32

ITycts K, — konuuecTBo AeBouek, Toraa (32-K,) — KoJIM4ecTBO MalbYMKOB.

X =logx(1/P), orcroma P=1/2"

X; = 2 6uta

P,=1/2°=14

C apyroi CTOpOHBI:

P,= K, /N=K,/32

Py=(32-K,)/N= (32-K) /32=1-K,/ 32

V4=K,/32

K.=8,K,=32-8=24

P, =1-8/32=3/4

Xy = 10g2(1 / P) = log,(4/3) » 3,58

HNrak, B kmacce 8 neBouek W 24 Majapudka, KOJIMYECTBO HHGMOpManum B
COOOIIEHUH O TOM, YTO BBI3BAJIM MajJbuuka, paBHO 3,58 OHT.

3agaua 3. B smmike nmexaT KpacHblE, CHHUE W JKENThle mapbl. Hayram BeHYIH
onud map. MHpopmamoHHeiii 00beM cooOuieHns «BbIHYyIM KpacHBIN map» paBeH
TpeM Ooutam. KonnuectBo nundopmanuu B cooOmeHNN «BbIHYIM CUHUI 11ap» paBHO
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nByM Outam. M3BeCTHO, YTO B SIIIUKE D KEATHIX MIapoB. HallTu KOIMYEeCcTBO Bcex
1apOB.

ITycts Ky, — KOnuyecTBO KpacHblX, K, — konm4ecTBo cuHUX, K, — KOIU4eCTBO
&KenThIX mapoB, N — ob1iee KoIM4ecTBO MIapoB.

Xip = 3 OHTa

X. = 2 6ura

Kx =95

P=1/2"

Po=1/2=18

P.=1/2°=14

Px = Kx/N=5/N

Tak Kak BBIHYTb U3 SIIUKA MOXHO JTUOO KpacHBIM, MO0 CUHUMN, TUOO KEIThIN
map, 1o Py, + P + Py =1

1/8+1/4+5/N =1

3/8+5/N=1

5/N =1-3/8

5/N =5/8

N=8

Nrak, B smuke 8 mapos.

JlabopaTopHasi pa6oTa Ne 2

1. OmnepatuBHas maMATh KoMIbloTepa coiepkuT 163840 MammHHBIX CIIOB, 4YTO
coctasiset 0,625 M6aiit. CKOJIBKO OUT CONEPKUT KakKA0€ MAITUHHOE CIIOBO?

2. Ha cxonpkux auckerax eMKocThio 1440 KGalT MOXKHO pa3MeCTHTh COJIEPIKUMOC
KECTKOTO aucka oobemoMm 1,5 ['Gaift?

3. CKONBbKO CHMBOJIOB COJEPKUT COOOIICHHUE, 3aliCaHHOE C TOMOIIbI0 256-
CHUMBOJILHOTO ajiaBuTa, eciii 00beM ero coctaBmi 1/16 yacts MoOaiita?

4. CooOmieHue 3aHUMaeT 2 cTpaHuIlbl u cogaepxut 1/512 Mo6aiita uadopmaruu. Ha
Kakaoh  crpanune  3ammcano 2048  cumBomoB.  KakoBa  MOITHOCTH
UCIIOJIb30BaHHOTO ayipaBuTa?

5. Jlns 3amucH TeKCTa UCIOIb30BajIcsa 256-cuMBONIBHBIN adaBut. Kaxknas crpannma
conepxut 30 ctpok mo 70 cumBosioB. Kakoit o0bem mHbOpManuu copepxat 7
CTpaHuIl TekcTa (B OaiiTax)?

6. Jlns 3ammcu TekcTa MCob30Bajcsa 64-cuMBOILHEIN andaBuT. Kaxmas crpaHuia
comepxkut 25 ctpok. Bech Tekct 3anmmaer 36000 6ut mHbopmarmu. CKOIBKO
CTpaHMII B TEKCTE, €CIIM OJIHA CTPOKa conepkut 60 cuMBOJIOB?

7. Jlna 3amucH CcOOOIICHHUS HMCIOJIB30BajiIcs 64-X cuMBONBHBIN andaBut. Kaxmas
ctpanuna coxepxkutr 20 cTpok. Bce cooOmenme comepxur 9225 Oaiit
nHpopmaruu 1 3annMaet 15 crpanui]. CKOJIbKO CUMBOJIOB B CTPOKE?

8. lIBa cooOmieHus comepkar OJWHAKOBOE KOJIWYECTBO CUMBOJIOB. KommuecTBo
nH(popMaK B TEPBOM TEKCTe B 2 pasza Ooiblne, yeM BO BTOpPOM. CKOIBKO
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CUMBOJIOB COJICP>KUT TMEpBbIA ai(daBUT, C TMOMOIIBIO KOTOPOTrO 3alHCaHO
COOOIIEeHNE, €CIIH H3BECTHO, YTO pa3Mep BTOPOro andabuTa paBeH 167?

9. brina momydena Tenerpamma: «BcerpedaiiTe, BaroH 7». M3BecTHO, 94TO B cOCTaBe
noe3na 16 Baronos. Kakoe xommuecTBo nHGOpMAIUU OBLIO MOTYYEHO?

10.0Ompenenuth, Kakoe KOJIMIECTBO HHGOPMAITMHN OyIeT TMOTy4YeHO TPH yraJbIBAHUU
IIEJIOTO YKcia B auamnazone ot 1 qo 256.

11 Kakoe konuuecTBO uUH(OpMalMK HECET COOOIIEHHEe O TOM, YTO BCTpeua
Ha3HadeHa Ha 27 nexabps B 21.007?

12.B xop3uHE JexaT Imapbl, Bce pa3HOro mBeTta. KommuecTBO wHpOpManud B
COOOIIEHUH O TOM, YTO U3 KOP3UHBI JOCTAIN CUHUH I1ap, paBHO S OUT. CKOJIBKO
1apoB B KOP3UHE?

13.B xop3une nexat 16 mapoB. Bce mapsr pasaoro meera. Ckoibko wHOpMAIuu
HECET COOOIICHNE O TOM, UYTO W3 KOP3UHBI TIOCTAIH KEITHIN 1ap?

14.B smuke nexat 8 mapoB u 16 kyoukoB. Kakoe koimmdecTBo nH(MDOpMAITUU HECET
COOOIICHHE O TOM, YTO W3 SAMIMKA HAYTa] JOCTAIH map?

15.Ha cTrostHke CTOSUIM MamuHBI, 6 U3 HUX — uHOMapku. Coodmenue «Co CTOSHKH
yrHaIu WHOMapKy» HeceT 3 Ouwta mH(Mopmaruu. CKOIBKO Ha CTOSHKE OBLIO
OTCUYECTBEHHBIX MAIIIVH?

16.KonmaectBo nH(popmaruu B coobmeHnn «/BaHOB HE MPOBATWICS HA YK3aMCHE»
paBHO AByM OutaM. MHdopmarmonusiii o0beM coobuieHus: «CuaopoB MOTydrI
TPOWKY» paBeH 5 OuT. 24 cTyneHTa MOMYYWIU NBOWKH. HailTm kommuecTBo
CTYJICHTOB, TIOJTyYUBIINX YETBEPKH, €CIIH MATEPOK HE TOIYIHI HUKTO?

Jlornyeckas I’IH(l)OpMaIll/lﬂ U OCHOBBI JIOTUKH

Buickaszvisanue (CyxaeHue) — 3TO MOBECTBOBATEILHOE IIPEAIOKEHHE, B KOTOPOM
YTO-TMOO YTBEPXKAACTCS MIIH OTPHUIIACTCS.

Jlocuueckue eenuuunvt — noHATHS, BhIpaxkaembie cioBamu: NCTHUHA, JIOXDb
(true, false).

Jloeuueckasn koncmanma. UCTUHA nnn JIOXD.

Jloecuueckasn nepemennas — CAMBOJIMUYECKA 0003HAUYCHHAS JIOTMYECKAsl BEJIMYMHA.

Jlocuueckue onepavuu

KoHbIOHKIUA (JIOTHYECKOE YMHOXCHHE). B pycckoM s3bIKE OHa BBhIPAXKACTCS
corozoM M. B MaremaTHyeckoil JIOTMKE HWCHOJB3YIOTCS 3HAKHU U, x win &.
KonbrOHKIMS — IByMECTHAs OIepalys; 3aluchiBa€TCs B BUAEC: A U B wm A & B,
i AXB.

JAu3bIOHKIUS (JOTHYecKoe CIOoKeHue). B pycckoM sI3bIke 3TOW Omepamuu
cootBeTcTBYeT coro3 MJIM. B MaTeMarudeckoil JIOTUKE OHAa 0003HAYAETCS 3HAKOM
U win +. JIM3BIOHKIMS IBYMECTHAS OIEpalusl; 3alUChIBACTCA B BUIEC: A UBwm A
+ B.
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Ilpumeuanue. Bpiaensior emnie cTporyrm nu3bloHkIuio (uckimouatomee NJIN). B
PYCCKOM si3bIKe eii cooTBeTcTByeT coro3 JIMBO. Ona o603Hauaercs 3HakoM A. Oty
OTIepAIHIO TAK JK€ HAa3BIBAIOT CIIOKEHUEM T10 MOIYIIIO 2.

Orpunanue. B pycckoMm s3bike 3TOM omepaunu coorBeTcTByeT yactuna HE.
OTtpurianue — yHapHas (0JJHOMECTHasI) ONlepals; 3aluchiBacTcs B Buue: JA i A.

Wmnukanus (yCIOBHOE BBICKa3bIBaHUE). B pycCKOM sI3bIKE ATOW JIOTHYECKOU
olepaluu COOTBETCTBYIOT CJIOBA €CJIH ..., TO; KOIAA ..., TOrAA; KOJb CKOPO ..., TO
u 1.n. B nornueckux Qopmynax omnepanus UMIUIMKAIMU 00O3HayaeTcs: 3HAKOM {.
Nmmnnukanuys — IByMecTHasi oniepaius; 3anucbiBaeTcs Tak: A (B.

IKBUBAJIEHTHOCTDh (TOXIECCTBEHHOCTD). SI3bIKOBOM aHAJIOr — €CJIM M TOJbKO

€CJIM; Toraa M ToJbKO TOraa, Korjaa ... DKBHBaJICHTHOCTH 0003HAYACTCS 3HAKOM o

WJIN <<. DKBUBAJIICHTHOCTh — JIBYMECTHAs ONE€paLMs; 3alUChIBACTCS Tak: A <«<B unm A

© B.
Ilopsook evinonnenusi Jnoeuyeckux omnepayuil 1O YOBIBAHMIO CTapIIMHCTBA
[ (14% 01117078 OTpHIIAHHE, KOHBIOHKIIHS, TU3BIOHKITHS, UMILTAKAITAS,

AKBUBAJICHTHOCTh. UTOOBI M3MEHUTH MOPSAOK BHIMIOJHEHUS JOTHUUECKUX OIEpalnii,
HY>KHO MCTOJIb30BaTh CKOOKH.

Jloruueckasi ¢opmyna (rormueckoe BbIpakeHHE) — (GOpMyIia, CoIepIKaIas
JIUIIH JIOTHYECKHUE BEIMUMHBI M 3HAKH JIOTHYECKUX OTICPAITHA.

Pe3ynbTaThl Kaxa0¥ JIOTHYECKOW Orepaluy NpUBEIEHbI B Ta0IWIle UICTUHHOCTH

(tabu. 3).

Tabnuna 3
Tabauua ucmunHoOCMU 102UYECKUX ONEPaAUULL

A B @A | A&B | AUB | AIB | A«<B | 4AB
1 H H I H Hu Hu Hu I
2 51 I I I u I I U
3 I H Hu I Hu u I U
4 h) I Hu I I Hu Hu I

3amava 1. OnpenenuTs UCTUHHOCTD JIOTUYECKOU (POPMYIIBI:
F=(CUB)IB)& (A& B)IB
OrnpenenuM NOpsIOK BBIMOTHEHUS TEUCTBUN C YUETOM MPUOPUTETA JTOTHUECKUX
oreparuii (CM. BBIIIE):
2 4 3

F=((CL1’JB)®B)&(A& B)®I53

=l=l=)
O|O|r|r|O
=l
I
OlR|kR|FkrlOo|N
o|o|o|o|o|w
o|lo|lo|o|lo|~
e Ll i




110 1 1 1 1 1
111 1 1 1 1 1
Jlnst pemieHus 3anadyd Mbl TOCTPOUIIM TaONMUIy MCTUHHOCTH 3TOM (opMyibl,
nepeOpaB Bce BapHaHTBl 3Ha4YeHWM Jorumdeckux mnepeMeHHbix A, B um C. 3gech
YHUCJIOBBIC 0003HAYCHMS ISl JIOTHYSCKUX BeMurH: 1 —nctuHa, O — JI0XKE.
JlanHast noruyeckasi (opMyiia siBIsI€TCS TOXKAECTBEHHO UCTUHHOM, T.€. UCTUHHOU
NP JI0OBIX 3HAYCHHUAX BXOAIINX B HEE JIOTHYECKUX TTIEPEMEHHBIX.

Ilpeoopazosanue no2uuecKux evblpaxrceHuil

Jlornueckast ¢hopMyna UMeeT HOpPMaIbHYIO (OPMY, €CliM B HEH OTCYTCTBYIOT
3HAKM SKBHUBAJCHTHOCTH, HWMIUIMKALMK, IBOWHOTO OTPHIAHUS, MPHU 3TOM 3HAKHU
OTPHUILIAHHS HAXOASATCS TOJBKO MPU NEPEMEHHBIX.

OcHognvie ghopmynvt npeodpazo6anus 102U4eCKUX GblPaANCEHU:
1. A @A.

2.(A& B)2 AUB.

3. (AUB)“A&B.

4. AiIB° AU B.
5,A«B°A&BUA&B.

6. AAB2A&BUA &B.
7.A& B®B & A.

8. AUB°BUA.

9. AUBUCC(AUB)UC
10.A& B& C)°2 (A & B) & C.
11.A& (BUC)A&BUA&C.
12AUB&C2(AUB)& (AUQCQ).
13.AUACA.

14.A & A©A.

15.AU1°1.

16.A& 1°A.

17.A U 0°A.

18.A& 0°0.

19. AUACL

20. A& A°O.

3amauva 1. YpocTUTh CleAyIONIYI0 JOTUYECKYI0 (hOopMyITy:
(A B) (B O).
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(A B) B C) (A B) B&C (A B) B&C (A B)&(B C)
A&B B A&C B&C B&(A 1) A&C B&C B&(1 C) A&C
B A&C

Cocmaenenue n1ozuveckux cxem

YIIO6HI:>IM CII0COOOM npcacCTaBJICHUA JIOTHYCCKUX BBIpa)KeHI/Iﬁ SABJISFOTCSI CXEMBI.

IIEPEKIIFOYATENBHBIE, JIOTHYECKHE U JIP.
3agaua 1. CocTaBUTh NEPEKIIOYATENIBHYIO CXEMY, COOTBETCTBYIOLIYIO
JIOTHYECKOMY BhIpaxkeHnio AXB + CxB.
[lepexnrouaTenbHass cxema BKIIOYAET B €e0S 3JEMEHTHl MapajuIeIbHOTO U
IIOCJIEA0BATENBHOTO coequHeHni. [lapaiutensHoe coeauMHEHHE COOTBETCTBYET

onepanuu MJIN, a mocienosarensHoe — onepauuu M.

A B
[ & BE— —
C B
3agauya 2. CocTaBUTh MO JAHHOW CXEME JIOTHYECKOE BBIPAXKEHUE W YIPOCTUTH
€ro:
A B
o—— o
— B C A —

CocTtaBuM JlorHueckoe Bepaxkerne: (A + B)x(B + CxA).

Vupoctum ero: (A + B)X(B + CxA) © AxXB + AXCXA + BxB + BXCxA @
AXB +0+0+ BXCxA @ AxB + BXCxA.

3agava 3. CocTaBUTh JOTHYECKOE BRIpaKCHHUE F 110 JaHHO# cXeme:

A
—_— )41
) - _L
)41
HJIn —
c |
B nannoi nornueckomcxeme sorndeckue onepaunu U, MJIM, HE npencrasiensl

COOTBETCTBYIOIIMMU 0003HaUeHUAMHU. Jloruueckoe BLIpanceHﬁe OyJeT CIeayOUUM:
F=AxB x (B + ().
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3agaua 4. Boruucinuts 3Hauenue F, eciu A=uctuna, B=1oxs.

HIIN

A HEC u
H F

IToacTtaBUM Ha cxemMe 3HAYEHUS JTOTMYECKUX MepeMeHHbIX A u B, 0603HaunB 1 —

HCTHUHA, 0- JIOXKDb, U BBIYUCJINM 3HAYCHUC F.

HIIN 1

Al Heo u |0
u |1 F

B 0O 1

3amaya 5. CocTaBUTh JIOTMYECKYID CXEeMYy MO JaHHOMY JIOTUYECKOMY

BEIpakeHHIO. F = A + Bx(C + A).
A L
HEC
L WIH i E
C u

5 a

3agaya 6. Ilo maHHOW KOMOMHAIIMOHHON CXEeMe YCTpOMCTBa COCTaBUTH

JIOTUYECKOE BhIpakeHue F.
A &

_(I)— o &_F
M2 | [

B nanHO# cxeme MCHOJIb30BaHbI CleyIole 0003HaueHus: & — KOHBIOHKIMS, 1
— NU3BIOHKIHNS, © — JKBUBAICHTHOCTh, M2 — CIIOKEHHE TIO MOIYIIO 2, —

OTpUILIaHKE.O

F=(A&B @ B)&(AA A+B).
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Jlozuueckue 3a0auu

[Tpu pernieHnH JOTHYESCKUX 3a/1ad B HaYayie 0003HAYAIOT IPOCTHIC BHICKAa3bIBAHUS
KaK JIOTHYECKHE IMePEMEHHbBIC JJATHHCKUMHU OyKBaMH, 3aT€M COCTABJISIOT JIOTHUCCKHE
BBIPQXKCHHSI M YIPOINAIOT WX C IMOMOIIBI0 (HOPMYNT MPeoOpa3oBaHMs JTOTHYCCKHX
BBIPQKCHHH (CM. BBIIIE).

3apauya 1. Kto u3 yuenukoB A, B, C u D urpaet, a KTo He UTrpaeT B IIaXMaThl,
€CJIM U3BECTHO CJIEIYIOIIIEE:

a) ecir A wim B urpaer, To C He urpaer;

0) ecau B He urpaer, To urpatot C u D;

B) C urpaer.

Pemenune. Onpenenum cneayronme npocTbie BEICKa3bIBAHUA

A — «y4eHUK A Wrpaer B IIaXMaTh»;

B — «yuenuk B urpaer B maxmater»,

C — «yuenuk C urpaer B miaxmaTbl»,

D — «yuenuk D urpaer B maxmatbi»;

3anuuieM ClI0KHbIE BBICKA3bIBAHUS, BBIPAXKAIOIINE U3BECTHBIE (DAKTHI:

a) (A B) C;

6) B C&D;

c) C.

3aHI/II_HeM IIPOU3BCACHUC YKaSaHHI:.IX CJIOKHBIX BBICKaSBIBaHHﬁ:

(W B) C&(B C&D)&C.

Ynopoctum 3ty popmyiy:

(A B) C)&B (C&D)&C (A&B) C&(@B C&D&C

(0O C&B A&B&C&D 0&C A&B&C&D

OtBet. B maxmats! urpatot yaenuku C u D, a yuenunku A u B — He urparor.

3agaua 2. OquH U3 Tpex OpaTheB MOCTABIII HAa CKAaTEPTh KIAKCY. Ha Bompoc, KTo
3TO CAENal, MOJYy4YCHbl TAKHUE OTBETHI:

1. Anema: Buts He cTtaBui Kisikcy. 910 caenan bopsi.

2. bops: Oto Buts moctaBui KISIKCY. AJjelia He maykajl CKaTepTh.

3. Buts: bopst He Mor 3TOTO cAenaTh. Sl ceronHs He TOTOBHI YPOKH.

Okazanoch, YTO JBO€ MaJbUMKOB B Ka)KJIOM U3 JABYX CBOMX 3asBIICHUU CKa3aiu
mpaBiy, a OIMH 00a pasza ckaszai HenmpaBay. KTo mocTtaBmi KIsKCy?

Beenem 0003HaueHUS:

A — «Anenia noCTaBUII KIAKCY»;

B — «bops mocTaBui KIAKCY»;

V — «BUTs NOCTaBUI KIIAKCY».

3anuiieM Tenepb CyX JASCHUS MalbUluKOB (popMynamMu:
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1.V&B
2. V&A

ITo cnoBam ButH, OH HE nenan CeroaHs YpOKH, HO 3TO HE O3HAYAET, YTO OH HE
MOT IOCTaBUTh KIISIKCY. [ToaTtomy

3. B&(V+V), r.e. B
Ilo YCJ'IOBI/I}O 3a1a4u IBC CI)OpMy.]'H)I HMCTHUHHBI, 4 OAHA JIOXKHA. CJ'ICI[OB&TCJ'H;HO,
MOJIY4YHM:

F=(V&B) & (V&A) & B + (V&B) & (V&A) & B + (V&B) & (V&A) & B.
[IpeoGpazyem JaHHOE JIOTUYECKOE BBIpAKEHUE:

F = VXBXVXAXB + VXBXVXAXB + VXBxXVxAXB =0 + 0 + (V
+B)xXVxAXB = ~ - - T~ - - -

= (V +B)xXVxAxXB = VXV xAxB + BXVxXAXB = VXAXB + VxXAXB =
VxAxB.

Takum oOpa3zom, KISIKCY OCTaB Buts.
JlabopaTtopHasi paGora Ne 3

1. OnpeieTuTh KOJMYECTBO CTPOK B TAOJUIE WUCTHHHOCTH IS JIOTHYCCKOM
¢dyakmit F A B (A B), B koropeix 3HaueHue (yHKuuu F coBmamaer co

3HAYEHHEM I[EPEMEHHON A.
2.0npenenuTh KOMWYECTBO HyJed B cronOme F TaOmuIel WCTUHHOCTH JUIS

norudeckoit pyakiun F AB (K B).

3.OnpenenuTh KOJMMYECTBO HYJIEH B CTOJNONE WCTUHHOCTH IS JIOTHUECKOH
¢oyakin F AB (A B).

4. Onpenenutb UCTUHHOCTL popmyisl F - ((A §) B)(K B).

5. OnpenenuTs UCTUHHOCTH popMynbl AB (K B).

6. Onpenenuth HICTHHHOCTH opmyssl (A B) (EB K)

7.YTpocTUTh  JIOTHYECKYI0  (GOopMydy W  ONpeneauTb ©€ HCTHHHOCTD
(A BB (C A)D AQ)D A).

8. Onpenenuth 3Hauenune Gopmynsl F ((C B) B)(AB) B.

9. Onpenenuth 3Hauenue popmyasr F ((C B) B)(A B) B.

10. Yupoctuth noruveckoe Beipaxenue (B 2 C) 8 (B A).
11. CocTaBUTH 110 TAHHOM CXEME JIOTHYECKOE BBIPAKEHUE M YIPOCTHTH €r0:

R A C




12. CocTaBHTh 10 JaHHOM CXEME JIOTHYCCKOE BBIPAKEHHWE M BBIUHCIUTH €TI0
3HauyeHue npu A=nctuHa, B=uctuna, C=10x5:

A n
al = L
NN He
u wim | F
C
HE u

13. [locTpoUTh JTOTHUECKYIO CXEMY IO JOTHYECKOMY BBIPAKEHUIO:
F=D& (A& (B+C)+B&C).

14.Tlo naHHOW KOMOWHAIIMOHHOM CXEME YCTPOWMCTBA COCTAaBHUTh JIOTUYECKOE
BbIpaxkeHue F u ynpocTuts ero:

M2
(@)
1
& | F
&
&
—Q |
51 1
B
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JlaGopaTopHnasi padora Ne 4

1. ToxIeCTBEHHO JIOKHBIMH (ITPOTUBOPEYUBBIMH) SBIISIOTCS (DOPMYITBI
1.(A BB (C A) 2.(A BA (C B)

3.(A BB (C A) 4(A BA (C B)
5A B(A B 0O

2.Kopeup X F(A, B) normueckoro ypaBHeHUsI
(A BA X) (A X) (A B) pasen

1A B 2B A 3A B 4B A 5A B

3. TOXIECTBEHHO UCTHHHBIMU (TaBTOJIOTHSIMH) SBJISIOTCS JIOTHUECKHE (hOPMYITBI
1.(A B) (C (A B) 2.(A B) (A BO)
3AC (B (A Q) 4.(A B) A(B ©
5(A B) (BC A)

4. Kopenr X F(A, B) norudeckoro ypaBHEHUs
A X BX X A B X paseH

1A B 2B A 3. B 4B A 5A B

5. TOXKIECTBEHHO  JIOKHBIMH  (MPOTHBOPEUUSMHU)  SIBISIOTCS  JIOTHYSCKUE

bopmyIibl

1.(A B)B (C A) 2.AB (A BC)
3(A B) B A O 4.(A B) (C (A B)
5(A B) (A (B Q)

6. Koperp X F(A, B) normueckoro ypaBHeHUsI
(A B) X AB A BX pasen

1A B 2B A 3A B 4B A 5A B

7. TOXIECTBEHHO UICTHHHBIMU (TaBTOJIOTHSIMHK) SABJISIOTCS JIOTHUECKHE (DOPMYITBI

1.(A B) (A BC) 2(A C A BC
3(A C B BC 4.(A B) (A (C B))
5(A. C) (A B 0O

8. Koperp X F(A, B) normueckoro ypaBHeHUsI
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B A (B X) B(A X) pasen

1A B 2B A 3. B 4B A 5A B

9. TOKIECTBEHHO  JIOXKHBIMH  (IIPOTHBOPEUYUSAMH)  SABJISIOTCA  JIOTUYCCKHUEC

bopmyIibl
1B OB C A 2(A B)B A) C
3(A B) (A B) C 4(A CA (B O

5A C (B © A

10.Kopenp X F(A, B) normueckoro ypaBHeHUsI
X A B X (A B) X AB pasen

1A B 2B A 3A B 4B A 5A B

JlaGopaTopHasi padora Ne 5

1. UcTtuHHOCTHh NIBYX BBICKa3bIBAHUN «HEBEPHO, UTO €ciau MmKOIbHUKH B u C
MOMIYT B KHHO, TO MIKOJIBHUK A TOXKE» U «ECJIM IIKOIbHUK A TONUAET B KUHO,
to C 1 B moiigyT» 03Ha4aeT nNocemeHne KNHOTeAaTpa MKOJIbHUKAMHU

1.ABC 2AB 3.B 4.B,C 5. A,C

2. V3BecTHO, 4TO ecnu MyHKT A oOMeHa BaJIOTHl HE Hapyllajd ImpaBuia oOMeHa,
To nyHkTel B m C Hapymanu. HeBepHo, uro mpaBuia oOMeHa Hapyllaiu
nyHKThl B u C. IIpaBuna oOMeHa Hapymanu MyHKTbI

1A 2.A,B 3.AC 4. B 5 A,B,C

3. McTuHHOCTH OBYX BBICKA3bIBAaHUN. «eciH A Mmomén B KHMHO, TO B Toxe» u
«ecim A He momres B kuHO mian B momen, To B He momén, a C — nomén B
KHHO>» O3HAYaeT, YTO B KHHO OBLIN

1.ABC 2AB 3.B 4.C 5.A,C

4. VICTUHHOCTH JBYX BBICKA3bIBAHUI: KHEBEPHO, YTO €CJIM Mara3ud A OpraHu3yeT
pacnpogaxy, To MarasuH C Toxke» u «u3 IByX mara3uHoB B u C opranusyert
pacnpoiaky TOJIBKO OJIMH>» O3HAYAET OPTraHU3AIUI0 PACIPOAaXU B MarasuHax

1.ABC 2AB 3.B 4.B,C 5.A,C

5. JIoKHOCTh ABYX BBICKAa3bIBaHUU «eCIIM KypcC aojiiapa OyaeT pacTH, TO Kypce
HeHbl OyIET TMMOHWKATHCI» U «HEBEPHO, YTO KypC MEHBI WM Kypc pyOis OyaeT
pacTu» o3HA4aeT, 4To OyAeT pacTd Kypc (Kypchl BajiOT MOTYT TOJBKO JHOO
pacTH, 1100 MMaaTh)

1. norapa 2. fieasr 3. pyOsis 4. monmapa v MeHbl  S. HEHBI U PyOIIs
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. Ha Bompoc, xakas 3aBTpa OyAeT morojaa, CHHONITUK OTBETHIL

«ecnu He OyJeT BeTpa, To OyJeT macMypHas rnorojaa 0e3 J0xKIs;

«ecmu OyJeT 10Xk, TO OyJIeT HacCMypHO U 0€3 BeTpa»;

«ecnu OyAeT macMypHas 1orojia, To OyJeT 10kAb U He OyIeT BEeTpa».
[TomymaB HEMHOTO, CHHONTHK YTOYHMJI, YTO €TO TPU BBICKA3BIBAHUS MOXKHO
JAKOHWYHO 3alMcaTh B BHUJE OJHOTO COCTaBHOI'O BBICKa3bIBaHUS. Tak Kakas
3aBTpa OymeT moroaa?

1. BIIJ 2.BII]1 3.BJIII 4. IBII 5.B/II1

. MlcTUHHOCTB ABYX BBICKA3bIBAHUN. «HEBEPHO, YTO €CJHU IOJK B ydacTByeT B
Y4YEeHHUsIX, TO MOJK C y4acTByeT B YUCHMSX» U «ECJIU MOJK A y4acTBYEeT B
YYEHMSX, TO NOJIK B HEe ydacTByeT» 03Ha4aeT y4YeHUs MOJIKOB

1.C 2.A,B 3.A 4. B 5. A,C

. McTHHHOCTH NBYX BBICKA3bIBAaHUN: «HEBEPHO, UYTO €CJIM KOpaliab A BbIIIET B
Mope, To kopabsb C — HET» U «B MOpe BhilIen Kopadib B unu kopadas C, HO
He 00a BMeCTe» 03HA4YaeT BbIXOJl B MOpe Kopaliei

1.ABC 2AB 3.A 4.B,C 5.A,C

. McTUHHOCTH JBYX BBICKA3bIBAHUN: «HEBEPHO, UTO €CIIM OYylEeT IKCKypCHs B
ropoa B, To He Oyaer skckypcuu B ropon C» u «eciu OyJIeT 3KCKypcus B
ropoa C, To He OyIeT SKCKYpPCUU B TOPOJI A» 03HAaYaeT MPOBEICHUE IKCKYPCUH
B ropoJiax

1.ABC 2AB 3.A 4.B,C 5.A,C

10. UcTuHHOCTH OBYX BBICKA3bIBAHHWA. «HEBEPHO, UTO €CIM COTPpYyAHHUK D moitmér

B OTIYCK, TO B — HEeT» 1 «ecimm C moiaér B oTmyck, To D — HeT» o3HaudaeT
MPEIOCTABJICHUE OTITYCKA COTPYAHUKAM

1.B,C,D 2.B,D 3.D 4.B,C 5.C,D

IJIABA ||. OCHOBALI ITPOI'PAMMHUPOBAHHUA HA VBA

OCHOBHbBIC MOHATHSA

Visual Basic For Application (VBA) — 310 codeTanne 0JTHOTO M3 CaMBIX MPOCTHIX
SI3BIKOB TIPOTPAMMHPOBAHUSI M BCEX BBIYMCIUTEIBHBIX BO3MOXKHOCTEH TaOIUIHOTO
npoueccopa Excel.

C mnomombio VBA wMoxHO 7nerko u OBICTpO cO3AaBaTh pPa3HOOOpa3HbIE
MPUJIOKEHHUS, JaXkKe HE SIBJISISICH CIEIUATUCTOM B 001acTH nporpaMmupoBanus. VBA
COIEPKUT TpadUuecKylo cpely, TMO3BOJISIIONIYI0 HArjasiJHO KOHCTPYHUPOBATH
dKpaHHBIC (POPMBI M YIIPABJISIONINE DIIEMECHTHI.
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B pesynbraTte cBoeit aBommonuu Visual Basic npeBpatwics B (ouTH) 00BEKTHO-
OpPHUEHTUPOBAHHBIN SI3bIK IPOIrPAMMHUPOBAHMSI.

Obvexmvr — 3TO ecrectBeHHble pnetanu VBA-nanmmadgrta. IlocpencrBom
OOBEKTOB BBl MOJy4YaeTe JAOCTyH K (YHKIMOHAJIBHBIM BO3MOXHOCTSIM VBA-
MPUIOKEHUS.

C mpakTUYeCKOW TOYKH 3PEHHS OOBEKT — ATO MPOCTO MMEHOBAHHBIN 3JIEMEHT,
MMEIOLINN

- CBOICTBA, TO €CTh YCTAHOBKH, KOTOPHIE BBl MOXKETE TIPOBEPUTH WIIH H3MEHUTH;

- METOJBI, TO €CTh JEWUCTBHS, KOTOpPhIE OOBEKT MOMXET BBITIOJHUTH, €CIHU

MporpamMMma MmompocuT 00 3TOM,
- COOBITHS, TO €CTh BO3MOXKHBIE JIUIT 00BEKTa CUTyaIlud, HA KOTOPHIE OH MOXKET
OTBETHTH 3apaHee MPeONPeICTICHHBIMI ICHCTBUSIMHU.

[Ipexae yem mnporpammupoBath Ha VBA, crienyer 3amycTuTh TaOJIMYHBIN
npoueccop EXxcel. Pemaktop Visual BasiC sBiseTcss KOMaHIHBIM IIEHTPOM s
padotsl B VBA. Bb3oB penmakropa Visua BasiC ocymiectBisseTcs Nmpu HMOMOIIH
koman 161 CepBuc — Makpoc — Pegakrop Visual Basic rnmaBaoro mento Excel.

Jlnst Hanucanust MporpaMMbl HEOOXOAUMO cO37aTh MOAYJb VBA U OTKpPBITH OKHO
€ro MPOrPaMMHOTO KOJIa TIPU TToMOoIIH KoMaH sl BeTaBka — Moay.ib.

B pesysibTate 3THX IEHCTBHI Ha 3KpaHe MOSBHTCSA OKHO penaktopa Visual Basic

(puc. 1).

B okxHe mporpaMMHOro KoJia e4aTaeTcsi COCTaBJIEHHAas MporpaMma, a 3aTeM
4 3amycKaeTcs Mpy MOMOIIM KHONKHA 3alyCK MaKpoca Wid KOMaHbl MEHIO
3anyck — 3anmyck mporpamMmbl. TakKe BBINOJHATH NPOTPaMMy MOXKHO,
HakaB Kiasumny [F9].
[Ipu cocraBieHun NporpaMm MPUXOJUTCS CTAIKUBATHCS C TAKUMH MOHSITHUSIMH,
Kak oneparop, npoieaypa, Moayb.

Onepamop — 3TO HauWMEHbIAsg CMOCOOHAs BBIMOJHATHCA enuHuia VBA-kona.
Onepatop MOXET OOBSBISATh WU OMNPENENATh MEPEMEHHYIO, YCTaHABIUBAThH
napametrp komnwisitopa VBA wiu BbIONHATh KaKoe-TMOO JAEHCTBHE B MPOrpPaMME.
VY nomyctumoro oreparopa MHOTO CXOJICTBA C 3aKOHUEHHBIM MPEIJI0KEHUEM —
omnepaTrop AOJKEH COAEPKAaTh MpPAaBUIbHBIM HAa0Op “yacTel peun’, MHA4YE ATO HE
omiepaTop BOOOIIIE.

Ilpoyedypa — >TO0 HauMeHblIash €JUHHUIIA MPOrPAMMHOIO KOJia, Ha KOTOPYIO
MOXHO CCBUIAThCSl MO HMEHU. DTO TaKKe€ HAauUMEHbIlas €JUHHUIIA MPOrpaMMHOIO
KOJIa, KOTOpasi MOXET BBIMNOJHAThCA He3aBucuMo. VBA pacro3HaeT nBa TriaBHBIX
tuna nporenyp: Sub m  Function. Jlro6as mporieaypa comaepKUT OIWH WK Ooiee
OMEepaTopoB, MOMENIEHHBIX MEXAy JBYMS CIHEHHAIbHBIMU  OINEPATOpPaAMU:
0OBSBJICHUEM MPOLIETYPHl B HAYaJIe U OMEPATOPOM 3aBEPIICHUS POLIEAYPhl B KOHIIE
(End Sub wx End Function).

Mooyns — 3TO UMEHOBaHHAas €AUHUIIA, COCTOAIIAsT W3 OJAHOM WM HECKOJIbKUX
MpOLEAYp, a TAKKE 00BSABICHUIN, OTHOCAIINXCA KO BCEM MPOLEAYpaM B MOJYJIE.

B VBA umeercs aBa tuma monyneil. Yaie Bcero MCHosib3yeTcsl CTaHIapTHBIN
MOJyJib,  KOTOPBIM  COJIEPKHUT  NOPOTPAMMHBIM  KOJ,  IPEIHA3HAYCHHBIN
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HCIIOCPCACTBCHHO [JIsI BBIIIOJTHCHUA. I[pyrI/IM TUIIOM MOJYJIA ABJCTCA MOAYJb
KjJIacCa, B KOTOPOM OIIPCACIIAIOTCA IMOJb30BaTCIILCKHUC OOBEKTHI C MX CBOMCTBAMHU U
MCTOOdaMMH.

Angpasum azvika VBA

Jlns 3amucu  omepaTopoB, (QYHKIMI, HMEH, apuPMETUYECKUX BbIpaKEHUU
HCTOJIb3YIOTCS

BCE MPOIHUCHBIC U CTPOUYHBIEC OYKBBI TATUHCKOTO al(daBuTa;
BCE MPOIKCHBIEC U CTPOUYHBIE OYKBBI pycCKOro andaBuTa,
apabckue nudpsi;

CHelUaNIbHbIC 3HAKH

1&$?2,.{}O)[]=-+_""%/~<>:;.

Hmsa nepemennoit

HNmena MNCPCMCHHBIX BI)I6I/IpaIOTC$I IO CJICAYIOUIUM IIPpABHJIAM.

MMEHA JIOKHBI HAUMHATHCS C OYKBBI, HO HE C IUQPHI,

B HMEHHU JOMYyCKAaeTCS 3HAaK TMOJUYEPKHUBAHUsI, BCE€ OCTaJbHBIC 3HAKH
3ampeIeHsl,

HE JIOMyCKaeTcs, YTOObl UMEHA UMEJH MPOOEIIHI;

JUTMHA UMCHH HE JIOJKHA IIPEBHIIIATh 255 CHMBOJIOB;

MM HE JIOJDKHO COBMAJATh HM ¢ KAaKUM KJIFOUEBBIM CJIOBOM, (DYHKIIUEH HITH
oneparopom VBA;

BCE TIPOIEAYPHI U MOAYJIN JIOJKHBI UMETh pa3Hble UMEHA.



<@ Microzoft Vizual Bazic - KHural - [Moayne1 [[Mporparmall

”% Paiin [paeka Bua Beraera Popmar Ornagka 3anyck Cepewc Okro 7 = |8 X|

[xE- | fEadHsca ) @ aE|/HEY2 O
‘E x |{Di5m,au oBNacTe) ;I I{Onucaunﬂ} j

=& YBAProject (Knural) —
Elfﬁ Microsoft Excel CfbekTe

58] ThisWarkhook

BE] MucTl (kT

ORHO OpODpaMMHEODO HOIS

|Mu;wnbl Moayne j

Mo andaemTy I Mo kaTeropHaAn I
Wrﬂnmbl ‘ _
== o

Puc. 1. Oxno penakropa Visual Basic

HpI/IMepI)I AOIMYCTUMBIX U HCAOIMYCTUMBIX UMCH IICPCMCHHLIX ITPUBCACHLI B Ta01.

4.,
Tabnua 4
IIpumepsvl umen nepemeHHvIX
Jlonycmumole umena Hedonycmumole umena

A Hmsa 6onee 255 cuMBoIIOB

Go4ln 1p

SUMMA P1

P1 W?

S1 Sub

Cymma For

B VBA mponucHble U cTpouyHble OYKBbI HE pa3IMYalOTCs, HO BBEJICHHbBIC
MPONUCHBIE OYKBBI COXPAHSIOTCS.

OnepaTop OIIUCAHUA IIEPEMECHHBIX

Kaxnyro nepemMeHHyI0 mepe UCHOJIb30BaHUEM CIEAYET 00bsABUTH. JlJist 3TOr0 B
VBA wucnons3yeTcst ornepaTop ONMHMCAHHUS NepeMeHHbIX DiMm, KOTOphI ONMUCHIBACT
MEPEMEHHbIC W BBIACISECT JJIsi HUX MNaMsATh, MPUYEM OIMKCHIBATH HYXHO KaXKIYIO

MEePEMEHHYI0 OTNeabHO. OmepaTop ONMUCAHUS MEPEMEHHBIX BBITVISIUT CIICIYIOIIAM
00pa3oM:
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Dim Nwms nepemennoi AS Tum

Ilpumep
Dim a As Integer, b As Long, c As Byte
Dimd As String, f As String

Ecin B pasgene oObsiBiICHUN MOy (B Hadale MOAYJIS) MMOMECTUTH OINEPaTop
Option Explicit, To npu monsITKE UCIOIB30BAHUS MTPEABAPUTEIIHHO HE 00BABICHHON

nepeMenHoit VBA Oyzaet coobmiate 00 omuoke.
OcHoBHble TUMbl JaHHBIX B V BA paccMoTpens! B Tabu. 5.

Tab6muma 5
Ocnoenvie munsl dannwvix VVBA
Tun oannvix Cooepotcumoe nepemennoil Juanazon oonycmumulx 3nauenuil
Boolean Jlornyeckuit THIT TaHHBIX Uctuna (-1) wium Jloxs (0)
Byte Hocratouno manoe nenoe uncino | Ot 0 qo 255
Integer He crnumikom 6onbioe menoe Ot —-32768 no 32767
YHCIIO
Long Bosbioe nenoe uncio Ot —2147483648 no 2147483647
Single 3HavyeHue onuHapHOU TouHoctu ¢ | Ot —3,402823E38 no —1,401298E-45
IJIABAIOLLEH 3aMsITON JUIS OTPULATEIbHBIX 3HAYEHUN U OT
1,401298E-45 no 3,402823E38 st
MOJIOKUTEIHHBIX 3HAYCHUN
Double 3HaueHue IBOWHON TOYHOCTH C Ot —1,79769313486231E308 mo
TUTABAIOMICH 3amsITON 1,79769313486232E308
Object OowexT VBA Cchbuika Ha J1F000# 00BEKT
String [TocnenoBaTenbHOCTD TFOOBIX Ot 0 no 65400 cumBOIOB
CUMBOJIOB
Variant JIroboe 13 MomyCTUMBIX 3HAUeHUH | 3aBUCHUT OT THIIA JaHHBIX,
COZIepXKAIIUXCA B IEPEMEHHON, B
COOTBETCTBUU C BBIIICTIPUBEICHHBIMU
OTIMCAHUSMHU
ITonb30Ba- I'pynna nepemMeHHBIX,
TeIbCKUH HCIIOJIb3YEMBIX BMECTE KaK
Type €JIMHOE 11€JI0€

3Haku onepanui

B VBA onepanus npenctraBiasieT co0oil nu0O0 cHenualbHBIA CUMBOJ, JIHOO
KJIFOUEBOE CJIOBO B BBIPAXKEHUHU, KOTOPOE€ KOMOMHHPYET JBa 3HAUYECHHUS C IEIBIO
MOJIyYEHUSI HOBOTO PE3yibTaTa.

VBA paspenser omnepanuu Ha TpU TJaBHbIE KaTeropuu: apuMeTHUYEeCcKUe,
JIOTUYECKHUE U OTIEpaI[UU CPAaBHEHUSI.

36



Ecnu BeIpaskeHne CONEPKUT 3HAKU ONEpaluii U3 ABYX WM Oojee KaTeropui, To
VBA BBINOJHSET Onepaluu U3 pa3HbIX KaTETOpUH B CIEAYIONIEM MOPSJIKE:

- apudmeTuyeckue,

- OIepaluu CpaBHEHUS;

- JIOTUYECKHUE OTepaluu.

UToObl M3MEHUTH MOCJIEAOBATEIBLHOCTh BBIMOJHEHUS ONEpaluid, B BBIPAXKEHUU
UCIIOIB3YIOT CKOOKH.

BHyTpyu Kkaxaoill kaTeropuu ornepanudii TOXKE€ HMEIOTCS MpaBWwia MOpsiKa
BBITIOJTHCHHS oniepanuii (Tadi. 6).

Tab6muna 6
Hlopaook evinonnenus onepayuii 6 VBA

3Hnaxku onepayuil \ Onepayuu
Apudmernueckue

N Bo3Beacnue B cTEnCHb

- OTtpunanue

* ym [ VYMHOKEHUE HIIH JCTICHUE

\ BrruncieHue nenou 4acTu OT ASJICHUS

Mod Brruucienue ocraTka oT ACICHHS

+ wim - CrnoxeHHe UiId BRIYUTAHHUE
CpaBHeHue

= PaBeHcTBO

<> HepasencTBo (He paBHO)

< MeHnnb1i1e

> bonbiie

<= MeHblIe UIu paBHO

>= bousbmie nnu paBHoO
Jlormueckue

Not Jlornueckoe HE

And Jlornueckoe 1

Or Jlornueckoe UJIN

MaremaTnyeckue GyHKIUN

B VBA, kak u B apyrux mnpwioxkenusx Microsoft Office, ects BcTpoeHHBIC
MaremaTudeckue QyHKIUUA. ITU PYHKIIMU MOKHO MCHOJIb30BATh B apU(PMETUUECKUX
BBIPDQKEHUAX JJIS BBIUMCICHUS, HANpPUMEp, IIEJIOM 4YacTH Yucla, MOAYJsS 4YucIia,
cuHyca yucia u Jap. OCHOBHbIE MaTeMaThueckue (PyHKIUU, UcHoiib3yeMbie B VBA,
MpUBEACHBI B Ta0I. /.

37



Tab6muma 7
Mamemamuueckue gynxyuu VVBA

Dynkyusn 3nauenue

Abg(uuco) AGcCooTHOE 3HaUeHHE Yncia (MOTyIb)

Atn(uucino) ApKTaHTe€HC Ynclia

Cos(umcio) Kocunyc uncna

CStr(umncio) [IpeoOpasyeT YuCI0 B CHMBOJIBHYIO CTPOKY

Exp(uncio) Yucio € B CTENEHH, PaBHOM 3aaHHOMY duciy (€X)

Fix(uncio) Ilenas yacTh yncna

Int(4rcio) [enas gacth yncna. @ynkuuu Int u FiX mo-pasHomy aeicTBYIOT
TOJIBKO Ha OTpHIATENIbHBIC uncia: [Nt — Bo3Bpamaet Onmxkaiiniee
MeHbIIee 11es10¢e, a FiX — mpocTo oTOpackiBaeT APOOHYIO YaCTh YHCIIA

Log(umcio) HatypanbHslii norapugm uncna

Rnd Cayuaiinoe yucno ot O o 1

Sgn(uucio) BosBpamiaer 1, ecnu uncio nonoxutenbHoe, 0, ecu 9ucio paBHO
HYIIO, ¥ —1, eciiy YncIio OTPUIIATENBHOE

Sin(umcio) CuHnyc yucna

Sgr(uucno) KBanparHblii KOpeHb U3 yucia

Tan(uwucio) TanreHc uncia

Val(ctpoka) [TpeoOpasyeT CHMBOJIBHYIO CTPOKY B YHCIIO

Onepatop npucBanBaHus

Omnepatop npucBauBaHUs MPUIMKUCHIBAET TEPEMEHHBIM WIH CBONCTBaM OOBEKTOB
KOHKPETHbIE 3HaueHHs. Takoil omepaTtop BCEra COCTOUT M3 TPEX 4YacTel. UMEHU
MEPEMEHHOM WJIM CBOWMCTBA, 3HAKA PABEHCTBA WU BBIPAXKECHUS, 3aJAIOIIETO HYKHOE
3HAYECHHUE.

Nwms nepemenHor = BeipaxkeHune

Ilpumep
A=2
C=A*3+4

Beoo oannwvix

Jlnst coctaBieHus mporpamMM HeoOxoaumo B mamsiTh DOBM BBecTH [aHHBIE.
BBoauTh gaHHbIE MOKHO TPEMs CIOCOOAMH.
1. IIpu nomomu onepaTopa NpUCBAUBAHUS.

Ilpumep
a=2
b=45

2. Ilpm nmomonim oneparopa BBozaa | nputBox(“Coobdmenue™).
JlaHHBI OmepaTop BBIBOAUT HA 3KpPaH [IHAIONOBOE OKHO, COJIEpXkKallee
COOOIIIEHHEe ¢ TI0JIE BBOJA, YCTAHABJIMBACT PEXKUM OXHUJAHUS BBOJA TEKCTa
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MOJIb30BATEJIeM MJIM Ha)KaTHs KHOIKH, a 3aTeM BO3BpalllaeT 3HaueHue Tuma String,
coJieprKaIee TEKCT, BBEICHHBIN B IOJIE.

Ilpumep

A =InputBox (“Beeaute A”)

Ha skpaHe nosiBUTCSI TUanoroBoe okHo (puc. 2).

Ecnm onepaTop ocTaBUThH B TAKOM BHJIE, TO TIEPEMEHHONW A TTPUCBOUTCS 3HAUCHUE
cuMBoJjia ‘2", a He yucia 2.

Microsoft Excel
seenr
OTrieHa I
E]

Puc. 2. CrangapTHOE OKHO BBOJIA

Jlns mpeoOpa3oBaHUs CUMBOJIA B YHUCIIO OyJeM HCIOJIb30BaTh (PyHkiuio Val
(Ctpoka), KoTOpas BO3Bpallla€T YHUCIIO, COJEpIKalleecss B CTPOKE, KaK YHCIOBOE
3HAY€HUE COOTBETCTBYIOIIETO THUIIA.

Ecim Ml 3ammmem A = Val (InputBox (“Beeaure A”)) u B mosie BBoja BBEIEM
9HCIIO 2, TO IEPEMEHHON A TIPUCBOUTCS 3HAYCHUE YHCIa 2.

3. CuuThiBaHHE JaHHBIX ¢ JIKCTa pabouel kauru EXcel.

Ilpumep

A =Cdls(1, 1)

ITocne BBITOMHEHHS 3TOrO OINEparopa MEPEMEHHOW A MPUCBOUTCS 3HAYECHHE,
KOTOpPOE XpaHUTCS B sUCHKe, HAXOJAIICHCS B TepBol CTpoke (mepBas mudpa) u B
nepBoM cToji0e A (BTopas mudpa), T.e. B ssuerike Al 3JeKTPOHHOM TaOJIHIIBI.

OnepaTop BbIBOJA

BoiBon nundopmaruu B VBA ocyiiecTBisieTcsi ¢ TOMOIIBIO ONlepaTopa BbIBOJIA.

M sgBox (Cnmucok apryMeHTOB)

DTOT omepaTop BBIBOJUT HA SKpaH JUAIOrOBOE OKHO, COJIEpIKaIee cOOOIICHHE,
YCTAHABIIUBACT PEKHUM OXKHIAHHUS HAXATHS TI0JIB30BAaTENIeM KHOIMKH, a 3aTeM
BO3BpalllaeT B Iporpammy.

B pe3ynbTaTe Ha SKpaHe MOSBUTCS CIICIYIOIIEE TUAIOrOBOe OKHO (puc. 3).

Microzoft Excel

JHauEHuE A=h

Puc. 3. CrangapTHOe OKHO BBIBOJa
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Ilpumep
MsgBox (A) * DTOT omepaTop BEIBEIET 3HAUCHUE TIEPEMEHHON A

MsgBox (“3nauenue A=" & A) ‘ BeBenet Tekct “3HaueHne A=" u
CaMO 3HA4Y€HHE NEPEMEHHOU A

MsgBox (“A=" & A & “, B=" & B) ‘ BriBener 3HaueHUs NIEPEMEHHBIX
A ¥ B ¢ MOsICHUTETLHBIM TEKCTOM

CumBon “&” B omepaTtope O3Ha4aeT CIUSHUE B OJHY CTPOKY BCEX CUMBOJBHBIX
CTPOK, 3allUCaHHBIX B CKOOKaX.

Kpome Toro, MoxHO BBIBECTH JaHHBIE Ha pabounii et EXcel. s atoro Hy)HO
3amucaTh CIEIYIOIIECE:

Cells(ctpoka, cTonbelr) = 3HauCHUE

Ilpumep
Cdls(3, 2) =K ‘ BriBener B sueiiky B3 3nauenue nepemennoi K

JIMHeHHBbIH MPoIece

JIMHEHHBIM BBIYHUCIUTCIBHBIM MpoHeCCOM HAa3bIBACTCA ITPOLECCC, B KOTOPOM BCC
OIICPATOPLI BBIIMOJHAIOTCA IIOCIACIOBATCIbHO APYT 3a APYT'OM.

3amava 1. 3agansl 1Ba yncia. BeIUUCIUTD UX CYMMY, IPOU3BEICHUE U YACTHOE.
IIpoecpammuwiii k00

Option Explicit

Sub PR1()

Dim aAs Integer, b AsInteger, s As Integer, p As Integer
Dim ch As Double

a=Va(InputBox("Beeaure A")) ‘ BBOJ IEpBOTo YHCIa
b = Va(InputBox("Beemute B")) ‘ BBOJ BTOpOTrO YmnCIIa

s=a+bhb ‘ BBIYMCJICHHE CYMMBI
MsgBox ("cymma=" & 9) * BEIBOJI CYMMBI

p=a*b ‘ BBIYMCIICHHUE TTPOU3BEICHUS
MsgBox ("mpousBencHue=" & P) ‘ BBIBOJ IIPOU3BEICHUS
ch=al/b ‘ BBIYMCIICHUE YaCTHOTO
MsgBox (“gactHoe=" & ch) * BBIBOJT YACTHOT'O

End Sub

B nmporpammMe MOXHO nmucaTh KOMMEHTapUU — MOSICHEHUA K Balllel MMporpamme,
KOTOpBIE MPEIHA3HAYEHBI JJIs MOJIb30BAaTENsA, a HE i1 KoMmnbroTepa. KomMenTapuun
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HavYMHAIOTCSA ¢ cuMBoa * (amoctpod). Bee, uTo HammcaHo B CTPOKE MPOTrPaMMHOTO
KOJIa CIipaBa OT anoctpoda, CYUTAETCI KOMMEHTApUEM.

Ecnu BeI XO0THTE pa3MeCcTUTh HECKOJIBKO OMEPATOPOB B OJHY CTPOKY, TO s
ATOr0 HEOOXOJAMMO 3amucaTh AT ONEpaTopbl uepe3 ABoerouwe. s 3amucu
HECKOJIbKHX OMEePaTOPOB B OJHOM CTPOKE MEKy HUMHU CTABUTCS JBOECTOUHE.

3agaua 2. 3agaHbl ebie yucia a, b, C. BerYuciuTh 3HaUeHUE BBIPAXKCHHUS

Ja b b?

Y
(@ b o

tga

IIpoepammusiii k0O

Option Explicit
Sub PR2()

DimaAsInteger, b Asinteger, c Asinteger *‘ ommcaHue nepeMeHHBIX
Dimy As Double

a= Va(InputBox("Beeaute A")) ‘ BBOT a

b = Val(InputBox("Bseaute B")) “BBOA D

¢ = Va(InputBox("Beseaure C")) ‘ BBOJ C
y=(Sgr(a+b)+b"2)/(a+b+c)*3* Tan(a) * BeumcICHHE
MsgBox ("y=" & y) ‘ BBIBOJI pe3yJIbTaTa

End Sub

JlabopaTtopHasi paGora Ne 6
Bapuanm 1

Jla"bl 1ienple yncna X, Y, Z. BelYucianTh 3Ha4€HUS BBIPAKECHHM |
x 1 3 X
a 2 r 2
X X
1 y 1 X
4 2y
X 3): f 3Ja b 7sna

Bapuanm 2

Jlanbl nesnple uncna X, Y. BeluuciauTs 3Ha4ueHUs BBIPAKECHUN .
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2 3x (y X)?
1 NS T -
2y b 1]y X S

3 vt ., a b
1 X% |y tgd 2

z

Bapuanm 3

Jlanbl nesnple uncna X, Y. BeluucanTs 3Ha4eHUs BBIPAKEHUN .

< 2 p L cosly 2).

4
X" dnz?
2
X y
2
a 1y XX—24; t Ya b 2
€ 1
Bapuanm 4

JlaHbl Lenble ynucia X, Y, Z. BeluuCInTh 3HaUEHHS BBIPAKCHUI !

X y4
s 1t ; b 1 ,
91 Vx 2
3 _
5
X
a y ; k 3cosa —
2
y2 |
y x°
Bapuanm 5

Jlanbl nesnple uncna X, Y. BeluucauTs 3Ha4eHUs BBIPAKECHUN .

(y D2, Jx y z 2%,

a ;

2 )
X 1 Y Z
b xyza‘ sna t Inx e’
Bapuanum 6

JlaHbl Lenble ynucia X, Y, Z. BeluuciInTh 3HaUYEHHS BBIPAKCHUM |
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Jx 05
1 sin?(x y) Ja b 3
’ In3
5 X 22x2
1 x%y
Bapuanm 7

JlaHbI LIebIe Yynciia X, Y. BIUCINTG 3HaU€HUS BBIPAKECHUN

q 2x° 3x* 4cos’|X| b x
3a
a In Y \/M ; s +a sinb.
X y
q x°
Bapuanm 8

JlaHbI LIeNbIe Yynciia X, Y. BIYUCINTG 3HAaU€HUS BBIPAKECHUN

g sinx® cosx® , 32 N
2X ’ 2
2 _J2X
X° e In
a X. r In(a b)? %a.

yJtay

Bapuanm 9

JlaHbI LIebIe Yynciia X, Y. BIUCINTG 3HaU€HUS BBIPAKECHUN

y X 2
z X Y. b x* 2.
XY y
a snx WY m (2% b tgx)?°
3 by

(S

2X



Bapuanm 10

JlaHbl Lenble yncia X, Y, Z. BeIUUCINTh 3HAYEHHS BBIPAKCHUM

s e“sdn(xz ), b

Jx y?® sinx

a VR f Ina~ a e".
X ey

YciaoBHBII onepaTop

YCHOBHBIN OmepaTop, WJIM ONEPaTop YCIOBHOTO TEpexoia, CIYKUT IS
OpraHu3alliy MpoIecca BHIYHUCICHUNA B 3aBUCUMOCTH OT KaKOTO-JTHOO YCIIOBHS.
OO6uuit BUI nosHot hopmsl YCIOBHOTO ONepaTopa:

If Ycnosue Then Oneparopl Else Onepatop2

VYcnoBue — 3TO BhIpakeHHE JIOTHYECKOro Tumna. OHO MOXKET OBITh MPOCTHIM WUITU
CHOXHBIM. Eci B yCIOBHOM omnepatope <YCIOBHUE> HCTUHHO, TO BBIIIOJIHSACTCS
<Omeparopl>, B MpOTHBHOM ciTydae BeITTOTHAETCS <OmepaTop2>.

J171s1 3anucu ycinoBUil MOTYT OBITh UCIIOJIB30BaHbI 3HAKU JIOTUYECKUX OTHOLICHUH,
IpeACTaBICHHbBIC B Ta0. 8.

Ilpumep
A>=10
B<5
C<>0
Tabnuna 8
3naxku cpagnenus
Onepayus Haszeanue Ilpumep svipascenus
= PaBHo A=B
<> He paBno A<>B
> bousbie A>B
< Menbuie A<B
>= bousbie unu paBHoO A>=B
<= MeHbl11e U paBHO A<=B

CrnoxxHble YCIOBHS 00pa3yloTCs U3 MPOCTBIX MyTEM MNPUMEHEHHs JOTMYECKHX
ornepanui U KpyriblX CKOOOK.

Ilpumep
A>10AndA <20
(B>40rB<2)AndA>5



B Tabn. 9 ykazaHbl JOTHYECKHE ONEpalnuy, MPeAHa3HAUYCHHBIC ISl COCTaBICHUS
CJIOKHBIX YCIIOBHM.

Tabmnuma 9
Jlocuueckue onepayuu
Onepayus Ha3zeanue Ilpumep evipasricenus
Not Jlornueckoe orpulianue Not A
And Jlornueckoe 1 A And B
Or Jlornueckoe UJIN AOrB

B ycimoBHOM omepaTope JTOIMYCTUMO HCIIONb30BaHUE OJI0Ka OmeparopoB. B aTom
ciydae yCJIOBHBIN orepaTop (mosiHas hopMa) UMEeT BH/T

If Ycnosue Then
bnok oneparopos 1
Else

bmok omeparopos 2
End If

BerBp Else B ycimoBHOM omepaTtope sBisieTcss HeoOsi3aTenbHOW. Takas ¢dopma
YCIIOBHOT'O ONIEPATOPA HA3BIBAETCS HENOAHOU U BBITISAUT CAEAYIOIIHUM 00pa3oM:

1. If Ycnosue Then Onepatop

2. If Ycnosue Then
bnok oneparopos
End If
B ycnoBHoM omepatope mocie cioBa Then wim Else moxHO pa3smecTuthb

HECKOJIbKO ONEPATOPOB B OJHY CTPOKY. B »TOM ciydyae OHM JOJKHBI OBITH
pa3aeneHbl JBOCTOYUEM.

Ilpumep
IfA>10ThenA=A+1:B=B+A ElseA=A+3:B=B*3
If X >0 Theny =log(X) : Msgbox(y)

3apaua 1. 3agano nenoe yucio X. Beraucaute 3HaueHue GyHKIuu

Ox , ecm x>0
Y= X% | eciu X<O;
5 , ecim x=0.

IIpoepammusiii k0O
Option Explicit



Sub PR3()

Dim x As Integer

Dimy As Double

x = Va(InputBox("Beeaute X"))
If x>0 Theny = Sqgr(x)
IfXx<O0Theny=x"2
Ifx=0Theny=5

MsgBox ("y=" & Y)

End Sub

3agaua 2. 3a1aH0 NEHCTBUTENHHOE YUCIIO X. BeranucanTs 3HaueHNEe GyHKIIUN

1

Y=_
O x

IIpoepammusiii k00

Option Explicit
Sub PR4()
Dim x As Double
Dimy As Double
x = Va(InputBox("Beeaute X"))
If x>0 Then
y=1/3qgr(x)
MsgBox ("y=" & Y)
Else
MsgBox ("Pemrenus mer™)
End If
End Sub

3amaya 3. 3amaHO TpPU JCHCTBHUTENBHBIX 4YHCIa X, Y, Z. Bbruumciauth camoe
OO0JIBIIIOE U3 HUX.

IIpoepammusiii k00

Option Explicit

Sub PR5()

Dim x As Double, y As Double, z As Double, max As Double
x = Va(InputBox("Beeaute X"))

y = Va(InputBox("Bsemaute y"))

z = Val(InputBox("Beeaute z"))

If (x>y) And (x > z) Then max = x

If (y>x)And (y>2z) Thenmax =y

If (z>x) And (z>y) Then max =z
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MsgBox ("Makcumym=" & max)
End Sub

Omneparop Boioopa Select Case

Omnepatop BbIOOpa Select Case ynoOHO MCIOIB30BaTh, KOTJa B 3aBUCHUMOCTH OT
3HAYCHHSI HEKOTOPOTO BBIPAKEHUS, UMEIOMIETO KOHEYHOEC MHOMXECTBO JOMYCTUMBIX
3HAYEHHI, HEOOXOIUMO BBIIOJHUTH Pa3HbIC ACHCTBUA.

Select Case Tectupyemoe BoIpaKeHHE
Case Ycmosue BbiOOpa 1
bnok onepatopos 1
Case Ycnosue BbIOOpa N
biok oneparopos n
CaseElse
briox oneparopos
End Select

[Tocne xaxxmoro onepatopa Case MOKET HaXOIUTHCS MTPOU3BOIHHOE KOJIMIECTBO
JIPYTHX OMEpPaTOPOB, M BCE OHHM OYYT BBHITIONHITHCS, €CIU yCiaoBHe oneparopa Case
HCTUHHO.

3agaua. PaccMoTpuM mpuMep HAYMCIICHHS] KOMUCCHOHHBIX Ha OCHOBE OTepaTopa
BbIOOpa Select Case. B atom mpumepe pasmMep KOMHCCHOHHBIX 3aBHCHUT TOJIBKO OT
o0BeMa MpoIaHHOM MPOIYKITNH TI0 TTPaBUiTy, MpuBeaeHHOMY B Tab. 10.

Tabnuma 10
Qbvem npooasxc, moic. pyo. Komuccuonnwie, %
Ot 0 1o 9999 8
Ot 10000 o 39999 10
40000 u 6osiee 14

IIpoecpammusiii k00

Option Explicit
Sub PR6()
Dim opr As Double
Dim prem As Double
opr = Va(InputBox("Beeaute o0beM mpogax’))
Select Case opr

Case 0 To 9999

prem = 0.08 * opr
Case 10000 To 39999

a7



prem = 0.1 * opr
Case Is >= 40000
prem = 0.14 * opr
End Select
MsgBox ("Komuccrnonnsie=" & prem)
End Sub

CnoBo IS, ucnonszyemoe B mporpamme, sIBIsETCS KIHOYEBBIM cioBoM VBA,
0003HAYAIOIIUM TECTUPYEMOE BhIpakeHue B onepatope Case.

B omeparope Case momycTMMO HCHOJB30BaTh COCTaBHBIE YCIOBHSA, MOAOOHO
TOMY, KaK 3TO JIETIA€TCS B YCIIOBHOM OIEpPaTOpE.

Ilpumep
Case 5, 6, 910 10, 13, 14, Is>=16

B sToM omeparope mpoBepsieTcs, MPUHAIICKUT JTU TECTUPYEMOE BBIPAKCHHE
orpe3ky oT 9 no 10 wim paBHsAeTCS OJHOMY W3 3HaueHwmi: 5, 6, 13, 14, wim oHO He
MeHbIe 16.

JlaGopaTopHnasi padora Ne 7/
Bapuanm 1

1. C xnaBuatypbl BBOAUTCS 9UCiO. COCTaBUThH MPOTPAMMY, KOTOpash YBETUIMBACT
ATO YMCIO B 2 pasza, €ClIM OHO MEHbBINEe 5, W YBEIWYMBACT €ro B 3 pas3a B
MPOTUBHOM CJTydae.

2. CocTtaBuTh TpOrpaMMy, KOTOpas BO3BOJHWT B KBaApaT OOJbIIee W3 JBYX
3aJJaHHBIX Yucell a u b. BeiBecTr Ha skpaH 00a yuca.

Bapuanm 2

1. C xnaBumatypbl BBOAUTCS 4KCiIO. COCTaBUTH MPOrpaMMy, KOTOpPAs yBEITMYHBACT
3TO YMCIIO B 2 pa3a, €ClId OHO ITOJIOKHTEIIBHOE, M YMEHBINAeT €ro Ha 3 B
MIPOTHBHOM CJIydae.

2. CocTaBHTH MPOrPaMMYy, BEIYHCIISIIONIYIO 3HAUCHHE (DyHKIIHH .

IN(WX), mpux 0,
X Lmpux O.

Y

Bapuanm 3

1. [daubl nBa yucia. BelUUCIUTh, €CIM 3TO BO3MOXKHO, HATypaJIbHBINA JIorapupM HX
pou3BeIeHUs (JIorapr(M CYIIIECTBYET TOJIBKO OT IMOJOKUTEIIBHOTO YHCIIa).
2. CocTaBHUTH MPOTPAMMY, KOTOpasi BEIYUCIIACT 3HAUCHHE (PYHKITUU
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N

Bapuanm 4

CocTaBUTh TPOTrpamMMy, BEIYUCIISIONTYIO 3HAUYCHUE (DYHKITHH
oSX,mpu X 1

X2 2,mpu X 1.

CocTaBUTH mporpamMmy, KOTOopasa 3aAaHHOC YMCJIO BO3BOJAUT B KBaJpar, €CJIN OHO
YCTHOC, U YMCHbBIIACT €TI0 Ha 2B ITPOTUBHOM CJIy4dac.

Bapuanm 5

CocraBuTh Mporpammy, KOTopasi MEHbIIee U3 JBYX 4yucenl & u b ynBamBaer u
BBIBOJUT €r0 Ha DKPaH.
CocTaBuUTh IpOrpamMmy, BBIYUCISIONTYIO 3HAU€HNUE (DYHKIINH

y 5 X%, mpux 0,

X 2,mpuXx O.

Bapuanm 6

Bperunciuts KBaI[paTHBII\& KOPCHb U3 JaHHOTI'O 4YKCJid, €CJIM OHO HCOTPUIATCIBbHOC,
N YMCHBIINTD €I'0 Ha 2B IIPOTUBHOM CJIy4ac.

CocTaBuTh IpOrpamMmy, BBIYUCISIONTYIO 3HAU€HNE (DYHKIIUH

NG Luopux 2,

3X Lmpux 2.

Y

Bapuanm 7

3amanbl 1Ba yncia a u b. Haiitu MeHbIIlee W3 HUX U BBIBECTH €0 Ha dKpPaH.
CocTaBuTh IpOrpamMmy, BBIYUCISIONTYIO 3HAU€HNUE (DYHKIINH

5x 3mpuXx 2,
Y x
— lopux 2.
2
Bapuanm 8
Jlausl nBa yncna a u b. YBennunts Oosbliiee U3 HUX Ha 5 ¥ BEIBecTH 00a yucia Ha
JKpaH.

CocTaBuUTh IpOrpamMmy, BBIYUCISIONTYIO 3HAU€HNUE (DYHKIINH
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2x 3 mpuXx 1

Y 2
—,opu X 1.
5 p

Bapuanm 9

VYBenuuuTh 3aJJaHHOE YMCIO @ Ha 4, eCM OHO HEOTPHUILATENIbHOE, U YMEHBIIUTh
ero Ha 4 B IPOTUBHOM CIIy4ae.
CocTaBuUTh IpOrpamMmy, BBIYUCISIONTYIO 3HAU€HNUE (DYHKIINH
X 3mpuXx 3
Y 2
3 npu X 3.

Bapuanm 10

YMEHBIIUTD 33JJaHHOC YHCII0 Ha 5, €ClIM OHO KpaTHO 3, ¥ BO3BECTH €0 B KBaApaT
B IIPOTHBHOM CJTydYae.
CocCTaBHTH MPOrPAMMY, BEIYUCIISIONIYIO 3HAYCHUE PYHKIIHN

snx,mpux 4,

x* 1 npu X 4.

JlabopaTtopHasi paGora Ne 8
Bapuanm 1

. JIaHBI TpW BEINECTBEHHBIX YHCJIA. YBEIUYHTH B 2 pa3a T¢ W3 HUX, 3HAUCHUS
KOTOPBIX MPUHAICKAT HHTEpBaTy (—2; 5).

. JlaHO 1eyI0e YKCIo a. YBEIUYHUTh ero B 2 pa3a, €Clid OHO YETHOE, YBEIIMIHUTH €ro
Ha 3, €CJIM OHO KpaTHO 5.

Bapuanm 2

. Janbl Tpu HaTypanabHbIX yucia. OnpeaeanTb, MOXKHO JIU MOCTPOUTH TPEYTOJbHUK
C TaKUMU JJIMHAMHU CTOPOH (CyMMa JIHOOBIX JBYX CTOPOH JIOJDKHA OBITH OOJIBIIE
TPEThEH CTOPOHBI).

. YIIBOUTH 3aJlaHHOE YHUCJIO, €CIU OHO MOJIOXKUTEIbHOE, YTPOUTH €r0, €CIH OHO
OTPHUIATEIHHOE, U YBEIHYUTH ero Ha 1, eciim oHo O.

Bapuanm 3

Tpu yucna HazpiBatOTCAd NMU(ATOPOBBIMU, €CJIM KBajpaT OJHOTO U3 HUX pPaBEH
CyMME KBaJpaToB ABYX JIpyrux. OnpeaenuTs, sIBASIOTCS JIU TPU 3aJaHHBIX YUCTa
nudaropoBbIMHU.
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. 3aJlaHHOE YHCIIO a BO3BECTH B KBaJpaT, €CIM OHO OOJbINEe 5, yMEHBINTH Ha 2,
€CJIM OHO MEHbIIIE D, U YBEJIMYUTh Ha 1, eciau oHO paBHO 5.

Bapuanm 4

. I[aHI)I ABa BCIICCTBCHHBIX YHCJIA. Beruncinute ux CymMMy, C€CJIM OHH o0a
IMOJIOKUTCIIBHBIC, U X ITPOU3BCACHUEC B IIPOTUBHOM CJIy4dac.

. I[aHI)I TpX YHCJIA. Bo3sectu B KBaapaTr TC M3 HHUX, 3HAYCHHA KOTOPLIX
HCOTPHULATCIILHEIC.

Bapuanm 5

. JlaHBI 1Ba BEIICCTBEHHBIX YKCiIa a ¥ D. BEIYHCIUTD, €ClIH 3TO BO3MOXKHO, CYMMY
HaTypaJIbHBIX JOTapu(PMOB ITUX YHUCEI.

. Beriuncnuth cymMMy IBYX 3aJlaHHBIX YHCEN, €CJIM OHU 00a MOJOXHUTEIbHBIC, U
MPOMU3BEICHUE ITUX YUCEII, €CIIU ITO HE TaK.

Bapuanum 6

. JlaHbl 1Ba BemieCTBEHHBIX uncia. Ecin oHu 00a 4yeTHbIe, TO BO3BECTH KaXKI0€ U3
HUX B KBaJIpaT, B IPOTUBHOM CITy4yae YBEJIMUUTh KOKI0€ U3 HUX Ha 3.
. Berauciauth 3HaueHue GyHKIUH Y (X BBECTH C KIIaBHATYPHI):

COSX, ipu X 1,
Y l,npnl x 10,
X

VX, npu X 10.

Bapuanm 7

. Janel 1Ba ymkcia a U b. YMeHpmuTh B 4 pa3a MX MPOU3BEACHHE, €CIM OHH 00a
YETHBIC, U YBEJIMUUTH UX MPOU3BEICHNE B 2 pa3a B MPOTHBHOM CITydae.
. Berauciauts 3HaueHue GyHKIUH Y (X BBECTH C KIIaBHATYPHI):

X, mpu X 1
Y Lopul x 3
X 4,mpux 3.

Bapuanm 8

. Berauciauth 3HaueHue GyHKIUH Y (X BBECTH C KJIaBHATYPHI):
Lopux O,
Y Omux O,
sinx,mpu X 0.
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2. Jlanbpl TpU BEIECTBEHHBIX 4YKClIa. BrIOpaTh T€ M3 HHMX, KOTOpBIC IPHUHAIIEIKAT
orpesky [1; 3].

Bapuanm 9

1. BelUUCIHTh CyMMY JBYX 3aJIaHHBIX YHCEJ, €CIM OHH 00a ITOJOXHUTCIBbHBIC, U
MPOU3BEIACHUE ATHX YUCEII, €CIU 3TO HE TaK.

2. Jlanel yucnia a, b, c. 3amenuth Ha O MakCHUMalIbHOE U3 HUX. BhIBeCTH Ha 3KpaH BCe
3 gucia.

Bapuanm 10

1. Jdaubl uncna X U Y. BbluuciauTe UX NpOU3BENCHHUE, €CIM OHU 00a 4YETHbIE, U
YBEJIUYUTh UX HA 1 B IPOTUBHOM CITy4ae.

2. Beranciauth 3HaueHue GyHKIUH Y (X 3a7a€TCS ¢ KIIABUATYPBI):
2
—,npu X 10,
2

Y |X,mpum 10 x 10,
sinx, mpu X 10.

Onepartop nukiaa ¢ napamerpom For—Next

[{ukmuyeckuii mpoIece — 3TO MPOIecc, B KOTOPOM OJMH OMEepaTop WU TPYyIIa
OTIEPaTOPOB BBITOTHSIIOTCS MHOTOKPATHO TIPH Pa3IMYHBIX 3HAYCHUSIX aprymeHTa. B
VBA cymectByeT Tpu oneparopa nukia: For—-Next, While-Wend, Do-L oop.

Onepatop uwmkina ¢ mnapametpoMm FOr—Next wucnonb3yercs, Koraa 3apaHee
W3BECTHO, CKOJIBKO Pa3 JOHKHO MOBTOPUTHCS TEIIO ITUKJIA.

KonudecTBo MOBTOpEHMIA Tela IUKIIa MOKHO BEIYHCIIUTH 1O (hOpMyIIe:

Koneunoe 3Hauenune HavanmbrHOoe 3HaueHUE
N menas 9acThb( 1)
[Iar

OO6uuit BU onepaTopa UK C TapaMeTPOM BBITJISLAUT CJIEAYIOIUM 00pa3oM:

For ITapamerp = HauanbHoe 3HaucHue T 0 KoHneunoe 3nauenne Step ILllar
bnok oneparopo
Next [TapameTtp

[Tuxn For—Next oOecrieurBaeT BhITOJIHEHHE 0JI0Ka OnepaTtopoB (Tesa MuKIia) N
pa3 mpu MOCIAEAOBATEILHOM H3MEHEHHHM CYETYMKAa OT HAYaJIbHOTO JO KOHEYHOTO
3HAQYEHUS C YKAa3aHHBIM [IarOM U3MEHEHUS.
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Ecmun Step Illar B KOHCTPYKIIMH OTCYTCTBYET, TO IO YMOITYAHUIO CYUTACTCS, UYTO

mar paseH 1.

=

1.

3angaua 1. 3agano HaTypaiabHOE YKcio N. Berauciute N! (pakropuai n).
HammomamMm, uto Nl = 1x2x3x%4x ... xn. Hanpumep, 5! = 1x2x3x4x5 = 120.

IIpoepammusiii k00

Option Explicit
Sub PR7()
Dim n As Integer
Dim F As Double
Dimi As Integer
n = Va(InputBox("Bseaute n"))
F=1
Fori=1Ton
F=F*i
Next i
MsgBox ("®aktopuan uncna" & n& "=" & F)
End Sub

3agaua 2. Berauciuts Y=sin0.1+sin0.2+sin0.3+...+sin10
Ilpoepammusiii k00

Option Explicit
Sub PR§()
Dim x As Double, y As Double, summa As Double
summa=0
Forx=0.1To 10 Step 0.1
summa = summa+ Sin(x)
Next x
MsgBox ("Cymma=" & summa)
End Sub

JlabopaTopHas pa6ora Ne 9
Bapuanm 1

Jlano nenoe uucno A. HaliTu cyMMy LIeNbIX YyKcel U3 mpoMexxyTka oT 1 1o A.
Cpenu Bcex ABY3HAYHBIX YUCEN BBIOPATh W BBIBECTH T€, KOTOPBIC NETSATCA HA 3
0e3 ocrarka.

Bapuanm 2

Hatiti mpousBenenue nenbix ancelr, oonpmux 10 u meapmux 20.
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Cpenu Bcex TpexX3HAUHBIX YHUCET BbIOpaTh U BBIBECTH TE, KOTOpbIE
3akaHunBarorcs Ha udpy K.

Bapuanm 3

Cpenu Bcex IBY3HAUHBIX YHCEI BRIOPATh U BBIBECTH TOJIBKO KpaTHBIC 8.
Hano nenoe yucino B. Haittu cymmy mensix umcen, Oompmmx 10 w1 MEHBITIHX
yncna B.

Bapuanm 4

Haiitu cymmy nensix uncen u3 npomexxytka ot 4 no 30.
Cpenn Bcex HarypanbHbIXx uucen, MeHbmux 200, BBIOpaTh W BBIBECTH T€,
KOTOpBIC 3aKaHUMBAIOTCA Ha IUPY A.

Bapuanm 5

Hano nenoe uncino M. Haiitu cymmy nesisix gyucen u3 npomexytka ot M mo 30.
Cpenu Bcex HaTypanbHbIX uncen, MeHbIIuX 100, BHIOpaTh W BBIBECTH TOJBKO
KpatHbie 4.

Bapuanm 6

HNano memoe uywmcio K. Haiftm mpousBeneHwe IENbIX Yuced, OOMBIMMX 3 U
MeHbIux K.
Cpenu Bcex TPEX3HAYHBIX YMCE BBIOPATh M BHIBECTH TE€, KOTOPHIEC JEIATCS Ha 6
0e3 ocrarka.

Bapuanm 7

Hanb! nensie uricia M u N. Halitu cymmy nenbix urcen u3 npomexyTtka ot M no
N.

Cpenn Bcex menbix yucen oT 100 mo 300 BBIOpaTh W BBIBECTH T€, KOTOPHIE
3aKaH4YMBatoTCA Ha nudpy 3.

Bapuanm 8

Jaubl nensle yncina A u B. Halitu npoun3BefeHNne NENBIX YHUCEN U3 MPOMEXKYTKA
ot A o B.

Cpenu Bcex TpeX3HAUHBIX YHUCET BbIOpaTh U BBIBECTH TE, KOTOpbIE
3aKaHuMBaroTCA Ha UGpPY 7.

Bapuanm 9

Jlano mnenoe uymciao K. Hailitm mpousBeneHue menbix uucen, Oompmmx K u
MEHBIINX 25.
Cpenu Bcex ABY3HAUYHBIX YHCENI BHIOpaTh M BBIBECTH T€, KOTOpBIC ACIATCS Ha /
0e3 ocTarka.
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Bapuanm 10

Cpenu Bcex LETBbIX TPEX3HAUYHBIX YHCEN BRIOpaTh U BHIBECTH KpaTHBIE 9.
Hano uenoe yucio B. Hailtn npousBeneHne LENbIX YUCEN U3 IPOMEKYTKA OT O
1o B.

JlabopaTopHas pa6ora Ne 10
Bapuanm 1

BBIYHMCIUTE CyMMY N IEPBBIX YIEHOB FeOMETPHUECKOM mporpeccun: bi=1; q=2;
bh=br1%0; S=Sy-1+bn.

Beranciute kyOsI menbix uucen ot 1 mo 20.
Bapuanm 2

Brrancnute cymMmmy N nEPBBIX HATYPAJIbHBIX YUCEIL.
BriBecTu Ha 3KpaH N MepBBIX YWICHOB apu(PMETUUECKON TPOrPECCUN U BEIYUCITUTH

HX CyMMY: a1=2; 0= —2; as=a1+d; Si=5, 1+an.
Bapuanm 3

CocTaBuTh IIporpamMMy, KOTOpas 3ampamniuBaeT mocienoBarenbHo 10 menbrx uncen
Y BBIYUCIISIET UX CYMMY.
Brruncnute npousseneHre N MepBbIX HATYPAIbHBIX YHCEN.

Bapuanm 4

Boruucnuth cpeqnee apuMeTuyecKoe MepBhIX JCATH HATYypadbHBIX YHCEI.
BriBecTH Ha 3KpaH N MEPBBIX YIEHOB F'€OMETPUUYECKON MPOTPECCUU U BBIYUCIUTD

ux cymmy: 01=2; g=3; by=bn_1%q; S:=S1+bn
Bapuanm 5

CocTaBUTh IPOrpaMMy, KOTOpas 3allpaliuBacT nocieaoBareabHo 10 menpix yuces
Y BBIYUCIISIET UX MPOU3BEICHUE.
Boraucante cyMMy NEPBBIX JIECATH LEJIbIX YUCEN, HAUMHAS C N.

Bapuanm 6

CocTaBHUTh MPOTpaMMy, KOTOpas 3alpamiuBaeT N MENbIX YHCET U BBIYHCIACT UX
cpeaHee apuMETHIECKOE.
Berauciauth cymmy psiga (N 3a1aeTcs ¢ KIIaBHATYPHI)
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Bapuanm 7

2
Bbraucauth cymMmmy N° MEPBBIX HATYPATBHBIX Ynces (N BBOJUTCS C KIaBHATYPHI).
BbIaucanTh cyMMy N MEpBBIX WICHOB apr(pMETHUESCKON mporpeccuu: a;=1; d=2;

an=an1td;, S;=Sy1+a,.

N

Bapuanm 8

1. BbluuCIUTh CYyMMY JAECSTH MEPBBIX WICHOB apu(MeTHYECKON mporpeccuu: a;=1;
d=4; a;=a4+d; S=Sy.1t+a,.
2. BBI‘II/ICJ'II/ITB HpOHBBeI[eHI/Ie HepBBIX IISITH LOCJIBIX YHUCCJI, HAYMHAsA C n.

Bapuanm 9

1. BBIYMCIUTE CyMMY JAEBATH MEPBBIX YIECHOB I€OMETPUYECKON mporpeccuu: by=1;
9=1/2; by=bn1%q; S=S,1+bn.

2. Boraucianth IMMPOU3BCACHHUC ICPBLIX ACCATHU HATYPAJIbHBIX YHUCCII.

Bapuanm 10

=

JlaHo HarypanbHOe urcio N. Beraucmuts (1+1/1%)x (1+1/2%) x...x (1+1/nd).
2. JlaHbI BEIIECTBEHHOE YUCIIO a ¥ HATYpaIbHOE YHCIIO0 N. BEIYHUCIUTD
ax (a-n) X (a2n) x... X (anxn).

Onepartop mukia ¢ npexycaosuem While-Wend

Omnepatop nwmkia While-Wend wucnonesyercs st opraHu3aiiy IUKIa C
HEU3BECTHBIM 3apaHee YKMCIIOM MOBTOPSHHUI Tena mukiaa. Oommi Bua nukiaa While-
Wend BBITISAUT CIEAYIONM 00pa3oM:

While Ycnosue
bnox oneparopos

Wend

[ukn While-Wend o0ecnieunBaeT MHOTOKpPAaTHOE BBINOJIHCHHWE —0OJIOKa
OIepaTopoB, MOKa YCIOBHE IPUHUMAET 3HaYeHHUE | I'Ue (MCThHA).

3apaua 1. Beruyuciauth v BbIBeCTH 3HaUeHUsT QyHKIMHU Y IpU X, U3MEHSIOIIEMCS
ot —10 10 10 ¢ marom 2.
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IIpoepammusiii k00

Option Explicit
Sub PRY()
Dim X As Integer
DimY AsDouble
=-10
While X <= 10
If X <>2Then
Y=1/(X=-2)+X
MsgBox ("Y="& Y)
Else
MsgBox ("dyukuus He onpeneneHa")
End If
X=X+2
Wend
End Sub

3agaua 2. 3agaH HATYpaNbHBIA P YHCEN. BBUUCIUTH CYMMY YETHBIX YHCEI
JAHHOTO psja.

IIpoecpammuwiii k0O

Option Explicit
Sub PR10()
Dim N As Integer, | AsInteger, S As Double
N = Val(InputBox("Beeaute N"))
=2:5S=0
Whilel <=N
S=S+I
l=1+2
Wend
MsgBox (S)
End Sub

3anaua 3. Bxnaguuk nomoxxwt Ha cueT 1000 py6neit. Uepes ckoabko qHEH BKIIA
nocturaeT 20000 pyOaei, ecinu HauncaseMsli mporieHT 0,6% B 1eHb.
Otsert: 500 nuei.

IIpoepammusiii k00

Option Explicit
Sub PR11()

DimV As Double
Dim Pr As Double

S7



Dim Kol As Integer
V = Val(InputBox("Beenute HavanbHBIN B3HOC"))
Kol =0
While V <= 20000
Pr=V *0.6/100

V=V+Pr
Kol =Kol +1
Wend

MsgBox (20000 py6. Bximan gocturuet 3a " & Kol & " nueit")
End Sub

Onepartop nuxkiaa Do-L oop
B VBA nyis opranuzaiiydy IUKIOB ¢ HEU3BECTHBIM 3apaHee YHCIIOM IMOBTOPEHUM
TeJla UKIJIA UCTIOJIb3YIOTCS U onepatop ukia Do-L oop.
CymectByeT yeTbipe QopMbl 3amucu 3TOTo omeparopa. X MoxkHO pa30ouTh Ha

JABE I'PYIIIbI. IIUKIIBI C OPEAYCIOBUEM U LIUKIIBI C IOCTYCJIOBUECM.

|. Tluxmasl ¢ npenycioBUEM.

1. DoWhile Ycnosue 2. Do Until Ycnosue
biok oneparopos biok oneparopos
L oop L oop
[l1. Tluxasl ¢ HOCTYCIOBUEM.
1. Do 2. Do
biok oneparopos biok oneparopos
L oop While Ycnosue L oop Until Ycnosue

Omnepatop Do While-Loop oGecnieurBaeT MHOTOKpPAaTHOE BBIMOJIHCHUE OJIOKA
OIepaTopoB JI0 TeX IOp, ITOKa YCIIOBUE UCTUHHO, a oneparop Do Until-L oop — moka
YCIIOBUE JIOKHO.

Omnepatoper Do-Loop While u Do-L oop Until otiimyarorcss oT mepBbIX ABYX
OIIepaTopoOB TE€M, YTO CHaYaJia BBITIOJIHACTCS OJIOK ONEPaTOPOB, a 3aTEM IPOBEPSIETCS
ycioBue. TakuM o0Opa3oM, B 3THX IMKJIAX OJIOK ONEPaTOpOB, COCTABIISIFOIIMX TEJIO
LHKJIA, BBITMIOJIHUTCS 110 KpallHEeW Mepe OJVH pas.

[TpuBeneM mpuMepsl UcToNib3oBanus ukia Do-L oop While.

3amauya 1. CoctaBUTh IpOrpaMmy, MO3BOJISIONIYIO BBOJIUTH C KIIABUATYPHI LIEJIbIC
quclia 70 TeX MOop, MOoKa He OyneT BBEACHO YHCIIO, KpaTHOEe O, W BBIYMCIHTH
KOJIMYECTBO BBEJICHHBIX YHCEN (BMECTE C TIOCIICTHUM).

Ilpoepammuwiii k0O

Option Explicit
Sub PR12()
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Dim x As Integer, k As Integer

k=0

Do
x = Val(Inputbox(“ Beeaute gucio”))
k =k+1

Loop While x mod 6<>0
MsgBox ("komuuectBo=" & K)
End Sub

Ecim ucnonp3oBath oneparop Do-L oop Until, To ocHoBHas YacTh mporpamMmbl
BBITJISTAT CJICIYIOIIMM 00pa3oM:

k=0

Do
x = Val(Inputbox(“ Beeaute gucio”))
k =k+1

Loop Until x mod 6=0
MsgBox ("komuuectBo=" & K)

3agaya 2. CocraBuTh IpPOrpaMMy, BBEIYHCISIONIYIO CYMMY  YJICHOB
nociegoBaTenbHocT —1, 3, 7, ... 10 TexX mop, moka oHa (CymMMma) HE IPEBBICHT
3aJaHHOEe Ynuciio X.

3amauy MOXHO PEIINTh, UCIOJB3YS pa3nudHbie (GOpMbI 3anucu Iukiaa u Do-
L oop.

IIpoepammuwiii k00
1.
Option Explicit
Sub PR13()
Dim x As Integer
Dim sum As Integer
Dim a As Integer
x = Va (Inputbox(“Beemure uncio”™))
sum =0
a=-1
Do
sum=sum+ a
a=-at+4
Loop While sum<=x “ wm Loop Until sum>x
MsgBox ("Cymma paBHa" & Sum)
End Sub
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2.

x = Va(Inputbox(“Beeaute uncio™))

sum =0
=-1

Do Whilesum<=x * wm Loop Until sum>x
sum=sum+ a
a=a+4

Loop

MsgBox ("Cymma paBHa" & Sum)

JlaGopaTopHas padora Ne 11
Bapuanm 1

. Jlano marypampHoe wuymciao N. IlooyuynTh HaWMMEHBIIEE YHCIO BHIA 2,
npeBocxoadmee N.

. CocraBuTh MpOrpaMMmy, BBIUHCISIIONIYH) CYMMY YJIE€HOB TI'€OMETPUYECKOMN
MPOTPECCUH JI0 TEX IOP, TOKA OHA HE MPEBBICUT 33JJaHHOE YHCIIO X.

b1=1; g=2; by=bn_1%q; S:=Sy1+bn.
Bapuanm 2

. CocTaBHTh IIPOrpaMMy, BBIUHCISIOIIYIO M BBIBOJAIIYI0 Ha OKpaH YJICHBI
apu(PMETUIECKON MPOTPECCUU 0 T€X IOp, MOKA OHM HE MPEBBIIIAIOT 33JaHHOC
gucio N. a;=2,5; d 3amaercs ¢ KI1aBUaTyphl.

. BBIYnCnIuTh ¥ BBIBECTH Ha 9KpaH 3HAUYCHHS (QYHKIUH

y=x+Oxxp npu 1EXE4; mar h=0,5; p — mo6oe 4ucIo.

Bapuanm 3

. HaiiTu cpean wiIeHOB IMOCIeIOBATEIBHOCTH a, atn, at2Xn, ... MmepBoe YHUCIO,
OosbIee 3aaHHOrO YKcia X (a, N — ro0kIe).

. CocrtaBuTh nporpamMmmy, Kotopasi OyJeT 3ampaniBaTh 4ucia 10 TeX Mop, MoKa He
OyZieT BBEACHO MEPBOE YKCIIO0, KpaTHOE /, U BBIUUCIUTH CYMMY BBEJICHHBIX YHCEI.

Bapuanm 4

. BbIunCIUTh U BBIBECTU HA SKpaH 3HAaYCHUS QYHKIIUU

y \/p2 (x p)z,HpH 0 x 2;mar h=0,4; p— m0bo¢ unco.

. CocTaBuTh nporpamMmy, BbBIYHUCIIAIOOIYIO IIPOU3BCACHUC HATYPAJIbHBIX YHUCCII,
Ha4dYuWHasi C 1, A0 TCX II0pP, ITOKAa OHO HE IIPCBBICUT HCKOTOPOC 3aJaHHOC YHCJIIO.

Bapuanm 5
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COCTaBI/ITB nporpaMMy, 3anpamHBa}omy}0 yucia C KJ'IaBI/IaTypI)I 0 TEX HOp, IIOKa

HC 6y,I[CT BBCIICHO HepBoe OTpI/IHaTeJII)HOe YUCJI0, U BBIYUCIHUTH KOJIHNYCCTBO

BBCJICHHBIX YHCCII.

. Beruncnutbh cyMMy O€CKOHEHYHOTO psifa
.1 . ! . L - ! .

sinl sinl sn?2 snl K snn

C TOYHOCTHBIO J0 YJICHa p;[z[a, MCHBIICI'O 3a1aHHOI'O YHCJIA.

+...

Bapuanm 6

CocTaBuTh MporpamMmy, MO3BOJISIONIYIO BBOJAUTH IIENIBIE YHCIIA IO TEX IMOP, MOKa
He Oy/eT BBEJEHO YUCI0 —/.

. Berumcnmuth  mpouwsBeneHWEe  BCeX ~— HATYpalbHBIX  YETHBIX ~ YHCEN, HE
MIPEBOCXO/ISIINX 33 TAHHOTO YHUCIIA X.

Bapuanm 7

CoCTaBUTh MPOrpaMMy, BBIUHCIAIONIYI0 CYMMY HWICHOB apU(pMETHUYCCKON
IPOTPECCHH JI0 TEX IOP, MMOKA OHA HE OKAKETCS YUCIIOM, KPATHBIM 5.

a;=2; d 3amaeTcs ¢ KiIaBUATYPBHI.

. BBIUHCITUTH 1 BBIBECTH Ha SKPaH 3HAYCHUSA (DYHKIMH

y=px(1-¢*"P) mpu 2Ex£4; mar h=0,4; p — mo6oe 4nco.

Bapuanm 8

CocTtaBuTh MpoOrpaMMmy, MO3BOJISIONIYIO BBOJIUTH II€JIbIC YKCIA IO TE€X MOp, MOKa
HE BCTPETHUTCS TIEPBOE OTPUIIATEILHOE YHUCIIO, KpaTHOE 3.

. Brriuncnuth cymmy BCEX HATYypaJIbHBIX HEUYETHBIX YHCEJN, MEHBIINX 3aJaHHOIO
qrcna n.

Bapuanm 9

CocTaBUTh MPOrPaMMY, BBIYUCIISIONIYI0 CYMMY HATypalbHBIX YKCEI, HAUWHAS C
1, 10 Tex mop, MoKa OHa HE IPEBBICUT 3HAYEHHE HEKOTOPOI'O 3aJJaHHOI0 YHUCIIA.

. BeluncnuTh U BBIBECTH Ha SKpaH 3HaucHUs QyHKIUU Y=SINX Ha orpe3ke [0;1];
mar h=0,1.

Bapuanm 10

. Haiitu cpenn uncen nocnegosarensHocty 1, 1+1/2, 1+1/2+1/3, ... camoe niepBoe
YHCITI0, TPEBOCXOIAIICE 3aJaHHOE YNCIIO a.

CocTaBHUTh MPOTrpPaMMYy, MO3BOJISIONIYIO0 BBOJAUTH C KJIIABHATYPHI IIEJIbIC YUCIIA JI0
TEX TMOp, MOKa He OYyJeT BBEICHO YMCIO —38, W BBIUMCIISIONIYIO MPOU3BEICHUE
BBCJICHHBIX YHUCEIL.
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JlabopaTopHasi pa6oTa Ne 12
Bapuanm 1

Jlano HatypanbHoe uucio A. Halitu cymmy nudp 3Toro uucna.
Jano BemectBeHHOe unciio N 1 mociaea0oBaTeIbHOCTh YUCET
1111

2 ) 4 1) 6 1) 8 1)
Berunciuts CYMMY YICHOB IIOCJICAOBATCIIbLHOCTH, 0OJIBIINX 3aJaHHOI'O YHuCJia N.

Bapuanm 2

Jlano HaTypanbHoe yucio A. Halitu npousBeaeHue uudp 3Toro yucia.
Jano BemiectBeHHOE unciio N 1 mociaea0BaTeIbHOCTh YUCET
111

3’57
Berancnute mpousBeieHHE WICHOB IOCISI0BATEILHOCTH, OONBIINX 3aJaHHOTO
guciia N.

Bapuanm 3

Jlano HatypanbHoe unucino A. HaliTu konnuecTBo udp 3TOro yuca.
Hano HatypansHoe uynucino N u mocienoBaTenbHOCTh YUCEN
113 5K
BpruucinTe KOJIMYECTBO UIEHOB IIOCIENOBATEIBHOCTH, HE MPEBOCXOISAIIUX
3aganHoro yucia N.

Bapuanm 4

Jlano HatypanbHoe uncio A. HaliTu KoJMuecTBO HEUETHBIX IU(p ATOTO YUCIa.
Hano HatypanbHoe yucino N u mocienoBaTenbHOCTh YUCEN
-2,2,6,10, ...

BbraucinTh cyMMy WICHOB TIOCIICIOBATEIFHOCTH, MEHBIIINX 3aaHHOTO Yrcia N.
Bapuanm 5

JlaHo HartypanpHOe yuciao A. OnpenenuTtb, CKOJIBKO pa3 B HEM BCTPEUYACTCS

nudpa 5.

Hano HatypanbHoe ynuciao N u mocienoBaTenbHOCTh YUCEN

-1,2,5,8, 11, ...

Beraucnnte mpou3BeieHHE YJICHOB IMOCIEIOBATEIbHOCTH, MEHBIINX 3aJaHHOTO
yrcia N.

Bapuanum 6
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Jlano HatypanbHOe yucio A. Halitu konndecTBO nudp AAaHHOTO YKCIIa, OOJIBIINX
B.

Hano HatypanbHoe unucino N u mocienoBaTenbHOCTh YHCEN

1, 4,7 10, ...

BEIUHCINTE KOJMYECTBO YIIEHOB MOCIEIOBATEIILHOCTH, MEHBIINX 3aJaHHOTO
grcia N.

Bapuanm 7

Jano HatypanbHoe unciio A. Haittu cymmy mudp, KpaTHbIX 3.
Hano HatypanbHoe ynucino N u mocienoBaTenbHOCTh YUCEN
-5,-2,1,4, ...

BbIUucInTh CyMMYy YICHOB TOCJICI0BATEIFHOCTH, MEHBIITUX 3a1aHHOTO uncia N.
Bapuanm 8

JlaHo HaTypanbHOe yuciao A. Haiitu mpousBeneHne 4eTHbIX UGP ATOTO YHUCIIA.
Jano HatypanbHoe ynucino N u mocienoBaTenbHOCTh YHCEN

-1,1,3,5, ...

Beraucinte mpou3BeieHHE YJICHOB IMOCIIENOBATEIbHOCTH, MEHBIINX 3aJaHHOTO
yrcia N.

Bapuanum 9

Jlano wHarypaibHoe umcino A. Haiitu cymmy uudp maHHoro uyucna,
NpHHAICKAIMX HHTepBany (3; 7).

Hano HatypanbHoe uynuciao N u mocienoBaTenbHOCTh YUCEN

-2,-1,0,1, 2, ...

BbluncauTh KOJWYECTBO YJICHOB MOCIEIOBATENIBHOCTH, MEHBIIUX 3aJaHHOTO
gucia N.

Bapuanm 10

Jlano HatypanbHOoe uucino A. HaliTu npousBenenue nudp 3Toro yucia, MEHbIINX
K.

Hano HatypansHoe uynucino N u mocienoBaTenbHOCTh YUCEN

-3,1,5,09, ...

Brruncnuth CYMMY YJICHOB IIOCJICAOBATCIbHOCTH, MCHBIINX 3aJaHHOI'O YHCJIa N.
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JlabopaTopHas pa6ora Ne 13
Bapuanm 1

BpruucianTh u BEIBECTH HA 9KpaH 3HA4YCHUA (bYHKI_[I/II/I

4
(""_)2 npn —1EX£E1; dx = 0,2.
a X

Bapuanm 2

BpruucianTh ¥ BEIBECTH HA 9KpaH 3HA4YCHUA (1)YHKI_[I/II/I

y ‘az xz‘ ampu 2 x 2,dx 03.

Bapuanm 3

BbI4ucIuTh M BRIBECTH HA SKpaH 3HaUYCHUS QYHKIIUU
X
y NS E,npn 1 x Ldx 0,2.

Bapuanm 4
BBI4uciuTh 1 BRIBECTH HA SKpaH 3HAUYCHUS (PYHKITUU
y sinx b,mpu0 x 1,dx O0]1.

Bapuaum 5

BpruucianTh u BEIBECTH HA 9KpaH 3HAa4YCHUA (1)YHKI_[I/II/I

a3
( l),HpI/IO x 3dx O1.
X

y (@ x)?

Bapuanm 6

BpruucianTh u BEIBECTH HA 9KpaH 3HA4YCHUA (bYHKI_[I/II/I

a2

m, Ipu 3 X 0, dX 0,2 .

Bapuanm 7

BpruucianThs ¥ BEIBECTH Ha 9KpaH 3HA4YCHUA (bYHKI_[I/II/I
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b3
y ——,opu 2 X 2,dx 0,2.
b® x
Bapuanm 8

BerauciauTe 1 BRIBECTH HA 9KpaH 3HAa4YCHUA (bYHKI_[HI/I
y 2% mpul x 2,dx 02.

Bapuanum 9
BbI4ucIuTh 1 BRIBECTH HA SKpaH 3Ha4YCHUS QYHKIIUU

ARG a%,npnl X 4,dx 0,2.

Bapuanm 10

BpruucianTh u BEIBECTH Ha 9KpaH 3HA4YCHUA (bYHKI_[I/II/I

y a cosx g,anO X 1,dx O]l

OIIHOMepHLIe MaCCHUBBI

Yacto ObiBaeT HEOOXOIUMO padOTaThb C HEKOTOPHIM HAa0OPOM OJHOTHITHBIX
JaHHBIX KaK C E€AUHBIM IeNbIM. B Takux ciiydasx WCHOJB3YIOTCS MACCHBBI —
CTPYKTYPUpPOBAaHHbIE OOKCHl JJII XPAaHCHHWS MHOXECTB DJJIEMEHTOB JaHHBIX
OJIMHAKOBOTO THIIA.

MaccuBbl MOTYT OBITH OTHOMEPHBIMA 1 MHOTOMEPHBIMHU.

OO0HoMmepHblL Maccu8 — 3TO HaOOP OJHOTHUITHBIX JAHHBIX, HMEIOIMMUX OO0IIee UMs
(uMst MaccuBa) ¥ HHIEKC (TIOPSAKOBBINA HOMED).

Ilpumep
1 -34 826

17001
1

2

8
-5

Kaxnaeiit amemeHT MaccuBa oOO3HayaeTcss IMpU MOMOIM HMMEHHM MacCuBa H
WHJIEKCA, 3aKJII0UYCHHOTO B KPYTJIbIE CKOOKH.
NHuaexc MOXET OBITh.:
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- KOHCTaHTOU
Ilpumep
P(1), C(5);
- MEPEMEHHOM 1IEJIOro TUIa
Ilpumep
A(i), B();
- apu(METUYCCKUM BBIpAKCHHEM (3HauCHUE apU(PMETHUCCKOTO BBIPAKCHHS
JOJDKHO OBITH IIEJTBIM)
Ilpumep
A(i*2), Qi)

Oobvaenenue maccusa

Kak u o0ObluyHBIE MEpEeMEHHBbIE, MACCHUBBI JOJDKHBI OBITh OOBSBICHBL. JlJs
OIMMCaHUs MacCHBa MCIIOJIb3yeTcs ornepaTop Dim.

Dim Nwms maccuBa (PazmepHocTh MaccuBa) AS THIT 351eMEeHTOB

Ilpumep
Dim A (100) As Integer
Dim B (50) As Byte

[lpy TakoM ONUCaHWM MacCHMBa €ro 3JEMEHTBl HHJICKCUPYIOTCS  (T.c.
HYMEPYIOTCS), HAaUMHAs C HyJsI, W NaMATh OyneT orBemeHo moa maccumB A 101
aueiika, noa maccuB B — 51 suelika.

Ecnu oneparop onucanust OyAeT BBITIISAETh CIEAYIOMINM 00pa3oMm:

Dim A (1 To 100) As Integer,

TO 3JICMCHTEI MaCCHBAa MHACKCHUPYIOTCA C CAUHHUIIBI.

Beoo maccuea

[Tepen 06pabOTKOM MaccUBa €ro HEOOXOUMO 3aITOJIHUTE (BBECTH).

MaccuB OyaeM cuuThIBaTh ¢ pabouero yimcra EXCel, B koTopsIii uncia 3anocarcs
BPYUYHYIO WJIU TIPU TTOMOIIH CYETUYHKA CITyYaWHBIX YUCEN.

1 cnocob

Ha pabodeMm JmcTe BBeIeM YHUCIIa B SYCHKU IJICKTPOHHOW Tabmuibl (puc. 4),
OTKpPOEM OKHO MPOTPaMMHOTO KOJla M 3aluIlleM B HEro Mporpammy, KOTopas
CUHMTHIBACT JAHHBIN MACCHUB YHCEIL.

N7 -] =|
SEle B EFE G
1| -34, 0 6| 25 31| DO

(o]

Puc. 4. cxoouelii MaccUB

66



Ilpoepammusiii k00

Option Explicit
Sub PR14()
Dim A(20) As Integer
Dimi As Integer
Fori=1To6
A(i) = Cells(1, 1) ‘ MacCHUB 3amOTHACTCS

Next i “ yucimamu ¢ pabouero aucra Excel
End Sub

2 cnoco0

MaccuB MOXKHO 3alOJIHUTH MPYU NOMOIIY CUETUYHKA CIIyYalHbIX yncen. st 3Toro
B MpOrpaMme Mocjie OOBABICHUS IEPEMEHHBIX CJIEAYET HAMUCaTh CIAeayIolIee:

Randomize
Fori=1To10

Cells(1, i) = Int(Rnd * 100 — 50)

A(i) = Cellg(1, 1) ‘ 3aMOJTHEHNE MacCHBa
Next i

®ynkuus Rnd Bosppamaer 3Hadenue ot 0 10 1. DTO YUCIIO MBI YMHOXKHIN Ha
100 (4ToOBI MOTYYaIUCH OOJIBIIKE YKCIIa) U BBIWWIH U3 Hero S50 (4TOOBI MOJIyJaauch 1
oTpuIareiabHbie uncia). OyHkusa INt ucmonb3yercs Uil TOTO, YTOOBI OKPYIJIMTH
Cilly4ailHOE 4ucio 10 uenoro. Takum o6pa3oM, Mbl CPOPMHUPOBAIIM MACCUB U3 LIEIIBIX
CllydailHBIX 4uncen B auamnaszone ot -50 mo 50.

[Tepen BeBOBOM ¢yHkMu RNd wucmonb3yercs wHcTpykius Randomize 6es
apryMeHTa JUIsl WHUIMAIW3AlMA TeHepaTopa CIIy9alHbIX YHCET 3HAYCHHEM,
BO3BpAIllacMbIM CHCTEMHBIM TaMEPOM.

Bwv1600 maccuea

JIns pacrieyaTk MOJIYYeHHOTO MaccuBa Ha pabouwmii et Excel mcmonb3yercs
CHEAYIOIIAsi KOHCTPYKIIHUS:

Fori=1Ton
Cells(k,1) =A(i)) ‘ BbIBOA MaccHBa B SYCHKHU AIEKTPOHHOMN TaOIUIIBI
Next i * k — HOMep cTpOKH IS 3aTIOJTHCHHS STYCCK.

BMmecrto mepemenHoi K MOXHO MCTIOIB30BaTh KOHKPETHOE 3HAYCHHE, HAIIPUMED
3, TOT/1a MaCCHUB paclieyaTaeTcs B TPEThel CTPOKE pabodvero JIMCTa.
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[locne 3amongHEHUs sTYEEK UX COAEPKUMOE MOXKHO MOCMOTPETh, CBEPHYB OKHO
MPOrpaMMHOr0 KoAa MPU MOMOIIM KHONKH ‘CBEpHYTh WIH MEPEKIIOYUBIINUCH B
okHO EXCel ¢ moMOIIIbI0 COOTBETCTBYIOMIEH KHOIIKY Ha MTaHEH 3a/1a4.

B VBA ynoOHO mMOAB30BaThCsl pa3iUYHBIMU pabOYUMU JUCTAMH B OJIHOU
nporpamme. Jljisi yCTaHOBKM HY>KHOTO pabouyero JUCTa HUCIOJIb3YETCS CIIeAYIoIast
KOMaHja!

Wor ksheets(Mms aucra).Select

Hanpumep, Worksheets(* JIuctl”).Select — nmepexon Ha paboduii JINCT C KIMEHEM
“JIuctl”.

3agaua. IlycTb OJHOMEpPHBI MacCUB A, COCTOSIIMNA W3 JAECATH SIJIEMEHTOB,
HaxoauTcs Ha padoueMm aucte “JIlnuctl”. Heobxoaumo mpoyuTath MacCuB A ¢ JIMCTA,
YBEJIMYHUTH YETHBIC DJIIEMEHTHI MacCHBa Ha 3 W pacrieyaTaTh MOTYyYEHHBII MacCUB Ha
mucte “JInct2” B TpEeThEH CTPOKE.

IIpoepammuwiii k00

Option Explicit

Sub PR15()

Dim A(10) As Integer, i AsInteger
Worksheets("JIuctl").Select * Betoupaem Jluctl
Fori=1To10

A(i) = Cdls(1, 1) ‘ CYMTBHIBaEM MaccuB A

Next |

Worksheets("JIuct2").Select  * Ilepexonum Ha JInct2
Fori=1To10

If A(i)) mod 2 =0 Then A(i)=A(i)+3 ‘YBenmnuuBaeM 3JEeMEHTHI
Cells(3,i) = A(i) ‘TleyaTaeM MaccuB B TPETHIO CTPOKY
Next |
End Sub
Boviuucnenue cymmol, npouseedenus u Koauuecmea 31emeHmos
6 00OHOMEPHOM Mmaccuee

Brruucienue cyMmbl, MPOU3BEACHUS U KOJIMYECTBA 3JIEMEHTOB B OJJHOMEPHBIX
MacCHMBax IIPOM3BOJUTCS 00s3aTENbHO B IIHUKJE, MEPEe] KOTOPBIM 3aJal0TCsA
HaYaJIbHbIC 3HAYCHHs (CyMMa MPUPABHUBACTCS K HYJIIO, IPOU3BEACHNE — K CIHHHMIIE,
KOJIMYECTBO — K HYJII0), a B LIUKJIE 3alIUChIBACTCS (hopMyIia.

Hanpumep, B OJHOMEPHOM MacCHUBE, COCTOSIIIEM W3 IISATH 3JIEMEHTOB, IS
BBIUMCJICHUSI CYMMBI CJIEYET 3aUCcaTh CICAYIOIIEE:

sum=0
Fori=1Tob5
sum = sum + A(i)
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Next i
MsgBox (sum)

I[J'ISI BBIYHMCJICHUA IIPOU3BCIACHU A

pr=1

Fori=1To5
pr = pr* A(i)

Next |

MsgBox (pr)

I[J'ISI BBIYUCJICHUS KOJINYCCTBA.

kol =0

Fori=1To5
kol = kol + 1

Next |

MsgBox (kol)

Ecim  HeoO0XOIMMO BBIYMCIUTH CYMMY, HPOU3BEICHHE WM KOJHUYECTBO
AJIEMEHTOB MAacCCHBA, YOBJIETBOPSIONINX HEKOTOPOMY YCIOBHIO, TO B IIUKJIE CIEIYET
3amucaTh YCIOBHBIHN OmepaTop, B KOTOPOM MPOBEPSIETCS ITO YCIOBHE.

3agaua. 3agaH EJIOYUCIECHHBI MaccuB A, cocrosammid m3 N 31eMeHTOB.
Berancnute cpeaHee apudMETHUECKOE YETHBIX OJEMEHTOB M IPOU3BEACHUE
HEUYETHBIX DJIEMEHTOB.

IIpoepammuwiii k0O

Option Explicit
Sub PR16()
Dimi AsInteger, S As Integer
Dim K As Integer, N AsInteger
Dim PR As Double, SA As Double
Dim A(50) As Integer
N = Val(InputBox("Beeaute N"))
S=0
PR=1
K=0
Fori=1ToN

A(l) = Cells(1, 1)
Next i
Fori=1ToN

If A(i) mod 2 =0 Then

S=S+A() * BBIYMCJICHHE CYMMBI U
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K=K+1 ‘ KOJIMYECTBA YETHBIX DJIEMEHTOB

End If
If A(i) mod 2 <> 0 Then
PR=PR* A(i) ‘ BblUHCJICHHE TPOU3BEICHUS HEYCTHBIX DJIEMECHTOR
End If
Next |

MsgBox("PR=" & PR)

MsgBox("S=" & S& " K=" & K)

If K<>0Then
SA=S/K ' BBIUMCIICHHUE CPETHETO apru(hMETHUECKOTO
MsgBox("SA=" & SA)

Else
MsgBOX("4eTHBIX 3JIEMEHTOB HET")

End If

End Sub

Bortuucnenue MUHUMATBHO20 U MAKCUMATILHO20 371EMEHMO0G
6 OoHOMeprlx maccueax

HpI/I BBIYMCJIICHMKX MHUWHHMAJIBHOIO HWJIM MAKCHUMAaJbHOI'O JJICMCHTOB

OJHOMEPHOM MACCHUBE NOJIKHBI BBIMOJHATHCS CICAYIOIIHNE YCIIOBHS.

Y (i), ecmu Y (i) > Max;
Max =
Max, ecm Y (i) £ Max.

Y (i), ecmu Y (i) < Min;
Min =
Min, ecm Y (i) = Min.

3a IICPBOHAYAJIBHOC 3HAYCHUC MAKCHUMAJIbHOI'O 3JICMCHTA MOKHO IIPUHATH OYCHb

MAaJICHBKOC YHCJIO HJIM HepBbIﬁ 9JICMCHT MACCHBA4, a 3a IICPBOHAYAJIBHOC 3HAYCHUC
MHHUMAJIBLHOTO 3JIEMEHTA — OYE€Hb OOJIBIIOE YMCIIO HJIH HGpBBIfI QJICMCHT MacCCHBaA,

T.C., HAIIpUMCECP, CCJIN MaCCHUB COCTOUT U3 LECJIbIX YHUCCII, TO

Max = —32000 wim Max = Y (1),
Min = 32000 iz Min=Y(1).

3agaua 1. [Ipountath ¢ pabouero nucta Excel oqroMepHbIit MaccuB. Beraucinthb

MHUHUMAJIBHBIM 1 MAaKCUMAJIbHBINA 3JIEMEHTHI OTOTO0 MAaCCUBA U MOMEHATh X MECTAMU.
HoBblli MaccuB NMOMECTUTH Ha TOT K€ JIMCT HWXKE MEpBOro. MUHHMAIBHBIA U

MaKCHUMAaJILHBIN 3JIEMEHTBI TaKK€ HalledaTaTh Ha pa6oqu JIUCTC.

IIpoepammusiii k0O

Sub PR17()
Dim A(10) As Integer
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Dimi As Integer, R As Integer

Dim Min As Integer, Max As Integer, IMin As Integer, IMax As Integer
Fori=1To10

A(i) =Cdls(1,1) ‘ BBOA MaccuBa

Next i
Min = 32000: Max = -32000
Fori=1To10
If A(i) >Max Then
Max =A(i) ‘ BeIYHCIICHHE MaKCHMyMa
IMax =i ‘ 1 ero HOMEpa
End If
If A(i) <Min Then
Min=A(i) ' BeUHCICHUC MHHHUMYMa
IMin=i ‘ B ero HOMEpa
End If
Next i
Cdls(2, 1) = "Max="
Cells(2, 2) = Max

Cells(2, 4) = "IMax"
Cells(2, 5) = IMax

Cdls(3, 1) = "Min="
Cedlls(3, 2) = Min
Cells(3, 4) ="IMin"
Cells(3, 5) = IMin
R = A(IMax) ‘ MEHsIEM MECTaMu
A(IMax) = A(IMin) ‘ MakcHMaJbHBINA U
A(IMin) =R ‘ MUHUMAJTBHBIN JJIEMEHTHI
Fori=1To10

Cedls(5,1) = A(i) ‘ BBIBOJI MacCHBa
Next |
End Sub

B pesynbrare paboThl 3TOM mporpamMmbl Ha pabouem nmcte EXxcel mosssaTcs
clIeyrolue 1anubie (puc. 5).

AlB|lc | D]E|F]G[H] I | J]
1 2 3 5 ® £ B 2 &8 -4 4
2 |Max= a (Ml a
3 M= & Idiry 4
4
5 2 3 s 8 & 6 2 & -4 4
B

Puc. 5. Beruncinenue MUHIMAIBHOIO M MAKCUMAJILHOTO 3JIEMEHTOB MacCHUBa
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3agaua 2. 3agan omHoMmepHbI MaccuB X(N). BbIYyuciInTh MakCHMalbHBIN W3
OTPHULATEIIBHBIX 3JIEMEHTOB 3TOTO MACCHUBA.

IIpoepammusiii k00

Sub PR18()
Dim X(100) As Integer, i AsInteger, N As Integer, Max As Integer
Randomize
N = Val(InpurBox(“Beenute N”))
Fori=1ToN
Cells(1, 1) = Int(Rnd * 40— 20) ‘ Ilensie yncna ot —20 qo0 20
X(i) = Cels(1, i)
Next i
Max = -32000
Fori=1ToN
If X(i) > Max And X(i) < 0 Then Max = X(i)
Next i
MsgBox(“Max=" & Max)
End Sub

Copmupoeka 31emMeHm0o8 00HOMEPHO20 MACCUBA
Memooom “ ny3vipvka’

PaccMmoTpum otHOMEpPHBIN MaccuB A

-4 6 -2 10

HyXHO paccTaBUTH d3J€MEHTHI 3TOTO MacCHBa IO YOBIBAaHWUIO, T.€. TOJYUYUTH
MAacCHuB

10 6 -2 -4

Meton “my3pIpbka”’ 3aKalOYacTCd B TOM, YTO CPaBHUBAIOTCS JIBa COCEIHHX
AJIEMEHTa MAacCHBa, M €CJIM TEePBBIM W3 HUX MEHBIIE BTOPOTO, TO MX MEPECTABISIOT
MecTaMH (COPTUPOBKA IO YOBIBAHUIO).

| mpocmotp
46210
L
6 —ﬁZ 10
N/

6 -2 -4 1b
k_/

6 -2 10 -4
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[l mpocmotp

6 -4 10 -4
h_/

6 10 -2 -4
[l mpocMoTp
/N

6\_50 -2 -4
10 6 -2 -4

Jlnst Toro 4ToOBl MOMEHSATh MECTaMH JIBa 3JIEMEHTa MaccHuBa, HEOOXOAUMO B
JOTIOJIHUTENIbHYIO TIEPEMEHHYI0, HanpuMep R, 3amucath OJIUH 3JIEMEHT MaccuBa, Ha
MECTO 3TOr0 3JIEMEHTA 3alucaTh BTOPOM 3JIEMEHT, a HA MECTO BTOPOIO 3alucaTh
3HauYeHue nepeMeHHou R.

Ilpumep
IToMeHsATh MECTAMU MIEPBBIN U BTOPOU AJIEMEHTHI MACCUBA.

R=A(1)
A(D) =A(2)
A(2) =R

JIist cCOPTUPOBKM MaccMBa METOJOM ‘My3bIpbKa~ IO YOBIBAHUIO HEOOXOIUMO
HanucaTh ¥ OTJIAJIUTh CIEIYIONIYIO IPOrpamMMmy.

Option Explicit
Sub PR19()
Dim A(30) As Integer
Dim N As Integer, | AsInteger, K AsInteger, R As Integer
N = Val(InputBox("Beeaute N"))
Forl=1ToN
Cells(1,l) = Int(Rnd * 100 —50) * 3amosiHeHHE siueek paboOUero JIucTa
' Clly4ailHBIMU YHUCJIaMU
A(l) =Cdls(1,]) * 3amomnenue maccuBa
Next |
* CopTupOBKa MaccuBa
For K=1ToN-1
Forl =1ToN-K
If A(l) <A(I1+1) Then
R=A(l) ‘ mepecTaHOBKA AJIIEMEHTOB
A =A(+1)
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A(l+1) =R
End If

Next |
Next K
‘ PacnieuaTka moiryueHHOTO MaccuBa Ha pabouem nucte Excel
Cells(3,3) = "YnopsimoueHHbIN MacCHUB"
Forl=1ToN

Cdls(5,1) = A(l)
Next |
End Sub

[Ipu copTupoBKE MaccuBa METOJOM ‘My3bIpbKa MO BO3pPACTAHHUIO B MpOrpamme
CJIelyeT U3MEHUTH TOJIbKO 3HaK “MeHbIne” (<) Ha 3HaK “Oonbme” (>).

Yoanenue oonozo snemenma uz oonomepnozo maccuea

Viaanenne OAHOTO »3JEMEHTa M3 OJHOMEPHOTO MAacCHBa MPOUCXOIUT TIO
CICIYIOUICH CXEME:

- YKa3bIBaeTCsl WJIM HIIETCA TMOPSAJKOBBIA HOMEpP JJIEMEHTA, KOTOPBII
HEOO0XO0MMO YAAINTh U3 MACCUBA;

= BCC JJICMCHTEHI, CTOAINKUC 34 YAAACMBIM J3JICMCHTOM, CABHUIAIOTCA Ha OIHY
IMMO3ULIUIO BJICBO,

= KOJIHNYCCTBO JJICMCHTOB YMCHBIIACTCA HA CAMHUILY.

3agaua 1. lan maccuB X = (-4 8 -6 5 8 4). YiaiuTs U3 MaccuBa
DJIEMEHT, CTOSIINIA Ha TPEThEM MECTE.

@parMeHT NPOrpaMMHOrO KOJIa, B KOTOPOM YIAJSETCS TPETUW 3JIEMEHT MacCUBa
X, BBITJISLIUT CAEAYIOIIUM 00pa3oMm:

k=3

Fori=kToN-1 ‘ HaumHas ¢ K-T0o W 10 TpenocieIHero AIeMeHTa
X(@{)=X(@{ +1) ‘ cIBUTaeM 3JIEMEHTHI MACCHBA BJICBO

Next |

N=N-1 ' yMeHbllIaeM JUIMHY MaccuBa Ha 1

3agava 2. ChopMupoBaTh OJHOMEPHBIN MACCHB M3 CIIyYaWHBIX YHCEN. Y JaIUTh
W3 MaCCHBAa MUHUMAJILHBIA 1 MAKCUMAJIbHBIN 3JIEMEHTHI.

IIpoepammusiii k0O

Sub PR20()

Dim x(40) As Integer, n AsInteger, i AsInteger, Min As Integer
Dim IMin As Integer, IMax As Integer, Max As Integer

n = Val(InputBox("Beemute N"))

Randomize

Cells(1, 3) = "Hcxoaubiii MaccuB”
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Fori=1Ton
Cells(3, 1) = Int(Rnd * 100 — 50)
x(1) = Cels(3, 1)
Next |
‘ HOI/ICK MHUHUMAJIBHOT'O U MAKCUMAJIBHOT'O 3JICMCHTOB

Min = 32000: Max = -32000

Fori=1Ton
If X(i) < Min Then
Min = x(i)
IMin=i
End If
If X(i) > Max Then
Max = x(i)
IMax =i
End If
Next i
Cdls(4, 1) = "Min="
Cells(4, 2) = Min

Cedlls(4, 4) ="IMin="

Cells(4, 5) = IMin

Cedlls(5, 1) = "Max="

Cdlls(5, 2) = Max

Cdls(b, 4) = "IMax="

Cells(5, 5) = IMax

‘ yI[aJ'ICHI/Ie MUHUMAJIBHOI'O 3JICMCHTA
Fori=IMinTon-1

(1) =x(@ +1)
Next |
n=n-1

‘ ecITM MaKCUMAJTbHBIN 3JIEMEHT CTOSUT ITPaBee MUHUMAIBHOTO, TO OH
* CIIBUHYJICS BJICBO Ha OJIHY TIO3UITUIO

‘ KoTJa yJamsiii MUHUMAJTBHBIN 3JIEMEHT, TO HOMEP MaKCUMaJIbHOTO
‘ 3IeMeHTa yMeHbIIwics Ha 1

If IMax > IMin Then IMax = IMax — 1

* Y nanenne MakCMMaabHOTO DJIEMEHTA

Fori=IMaxTon-1

X(i) =x(i + 1)
Next |
n=n-1
Cells(7, 4) = "ITonydeHnHslii MaccuB”
Fori=1Ton
Cells(9, 1) = x(i)
Next |
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End Sub

Pe3ynbTaT BRIIOTHEHNUS ATOW MPOTPaMMBI TIPEICTAaBIeH Ha puc. 6.

A | B | ¢ | DO | E [ F |
McxogHEIH MACCHE
a7 -45 44 -14 2 26
Min= -45 [Min= 2
GEES 44 M ax= 3

ManyYeHHEIR MACCHE

O SR T T e LD | —

37 -14 2 2B

=
m}

Puc. 6. Ynanenue sjieMeHTa U3 MaccuBa

Yoanenue uz maccuea zpynnsl 3j1emenmos
3apava. 3amaH omHOMepHBIM MaccuB 6 —4 —9 9 2 7 4 8. Ynamurs u3

HETO BCE AJIEMEHTHI, KpaTHBIC 3.

| ynanenue 6 -4 -9 9 27 4 8
t:ﬁ__{f‘ﬁ:ﬁ__{f‘ﬁ:ﬁ__{f‘ﬁ:ﬁ_{,‘“ﬁ:ﬁ_{f‘hﬁ_{f

pesynptar -4 -9 9 27 4 8
Il ynanekzme -4 -9 9 27 4 8

S T
pe3ysbTart -4 9 27 4 8
[l ynanenme -4 9 27 4 8
S Sl
pe3ysbTart -4 27 4 8
IV ynanenue -4 27 4 8
'ﬁ:_\_\__(f t:-\-._-f‘fl
pe3yabTat -4 4 8
Jlis peanu3anny JaHHOTO aJTOPUTMAa BOCHOJB3YEeMCSI CIEAYIOUUM (pparMeHTOM
IPOTPaMMBI:
=1
Whilei <=n
If X(i) Mod 3 =0 Then
Forj=iTon-1
x(4)=x( +1)
Next j
n=n-1
Else: i=i+1
End If
Wend
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Bcmaeka 0o0nozo 3nemenma 6 maccue

IIpr BcTaBKE OIHOrO dJ€MEHTa B MAacCHUB HEOOXOAMMO CHadajia OCBOOOIWTH
MECTO JIJII BCTABJISIEMOIO AJIEMEHTA, T.€. " Pa3ABUHYTh JJIEMEHTHI, a 3aTEM BCTaBUTh
HOBBII JIEMEHT B MAaCCHUB M YBEJUYHTH JIJTMHY MaccuBa Ha 1.

3apava. Jlan maccuB —3 2 0 6 -8 12 5 0. Ilocie mepBoro uuciaa O
BCTaBUTh CYMMY BCEX AJICMEHTOB MacCHBA.

IIpoepammuwiii k0O

Sub PR21()

Dim x(20) As Integer, n AsInteger, i As Integer
DimiO Asinteger ‘ mopsiakoBBIN HOMEp YHCIIa
Dim a As Integer

n = Va(InputBox("Bseaute n"))

s=0
Fori=1Ton
x(i) = Cells(1,1) * BBOm MaccuBa u
s=s+Xx(i) ‘ BBIYMCJICHUE CYMMBI 3JICMCHTOB
Next i
‘ MOMCK MOPSIIKOBOr0 HOMepa mepBoro uncia 0
Fori=1Ton
If X(i) =0 Then
10=1i
Exit For ‘ BBIXO[ M3 IIUKJIA
End If
Next i

‘ pa3aBHUTAEM dJIEMEHTHI

Fori=n+1Toi0O+1Step -1

X(1) =x( —1)
Next |
n=n+1

X(i0+ 1) =s ‘ BcraBka 3JIeMeHTa
Cells(3, 1) = "nmonyueHHbIl MaccuB"
Fori=1Ton
Cells(4, 1) = x(i)
Next i
End Sub
[Tpu pa3aBUKKE 3JIEMEHTOB MacCUB IIPHOOPETET CICAYIONIUN BUI:
-32006 -8 12 5 0.
[Tocne BctaBku momyynm maccuB —3 2 0 14 6 -8 12 5 0.

v

S
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Bcmaeska epynnsl 3JieMEeHMO6 6 mMaccues

3agaua. B oqHOMEpHBIN MaccHB Tiepea KaxapiM uncioM O BCTaBUTh CYMMY BCEX
AJIEMEHTOB MAaCCHBA.

@®parMeHT MporpaMMbl, B KOTOPOM TPOUCXOIUT BCTaBKA AJIEMEHTOB, BBITIISIUAT
CleAyIOIMMUM 00pa3oMm:

=1
Whilei <=n
If (i) =0 Then
Forj=n+1Toi+1Step-1
x() =x(-1)
Next j
x(i)=s
n=n+1
I=1+2
Else
i=i+1
End If
Wend

JlaGopaTopHasi padora Ne 14

Bapuanm 1

=

Haiitu npousBeeHne 31eMEHTOB MacCrBa, OOJIBIIINX 3a/JTAaHHOTO YHCIIA a.
2. HaiiTh MUHUMAaTBHBIN JIEMEHT MacCUBa M YBEIIMYUTH €r0 Ha 3. BeiBECTH HOBBIH
MACCHB.

Bapuanum 2

=

Haiitu cymMmy 351eMEHTOB MacCHBa, KpaTHBIX 5 1 OOJBIINX 3aIaHHOTO YHCIIA.
2. Haiitu MUHUMAJIbHBINA U3 TTOJIOKHUTEIBHBIX 3JIEMEHTOB MAaCCHUBA.

Bapuanm 3

1. HaiiTu cymMy 3J1€MEHTOB MacCHMBa, MEHBIIUX 3a/JIaHHOTO YHUCJIa U CTOSIIUX Ha
HEUYETHBIX MECTaX.
2. HaiiTu MakcUMaNbHBINA 3JIEMEHT MacCHUBa U €ro HOMEP.

Bapuanm 4

HaiiTn cymMmy 351eMEHTOB MacCuBa, MPUHAAJIEKAIINX MPOMEXKYTKY OT A 110 B.
HaiiTn K0oJIM4eCcTBO HEUETHBIX 3JIEMEHTOB MACCHUBA.

N
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Bapuanm 5

Haiitu cpennee apudmerndeckoe mojoKUTEIbHBIX 2JIEMEHTOB MacCHBA.
Hanitu koiamyecTBO »JIEMEHTOB MAacCHMBA, MEHBINIUX 3aJaHHOTO 4ducia B wu
CTOSIINX HAa YETHBIX MECTaX.

Bapuanum 6

Haiitu cyMMy OoTpULIaTEIbHBIX 3JIEMEHTOB MACCHUBA.
Haiitn MakcuMyM U3 YETHBIX JJIEMEHTOB MACCUBA.

Bapuanm 7

Hauitu CYMMY YCTHBIX 3JICMCHTOB MACCHBA, CTOANIMX HAa YCTHBIX MECTax.
Haiiti Ko1u4ecTBO 3JIEMEHTOB MaCCHBa, 0OJBIINX 3aJaHHOTI'O YHuCJa.

Bapuanm 8

Haiitu IMPOU3BCACHUC OTPHUIATCIIbHBIX HCUCTHLIX 3JICMCHTOB MAdCCHBA.
HaiiTy KOJIU4eCcTBO IOJOKHMTEIbHBIX JICMEHTOB MacCHMBa M MAaKCHUMAaJbHBIA M3
HHUX.

Bapuanm 9

Haiitn npon3BeieHrEe MOT0KUTEIBHBIX 3JIEMEHTOB MAacCHBA, CTOSIINX HA YETHBIX
MeECTax.
Haiitn MUHUMAaIBHBIN 3JIEMEHT CPEAU HEYETHBIX JIEMEHTOB MaCCHBA.

Bapuanm 10

Halitn cymMMy 4eTHBIX 3JIEMEHTOB MacCHBA.
HaliTn K0JIM4eCcTBO OTPULIATENIBHBIX AIEMEHTOB MaCCUBA I MUHUMAJIbHBIN U3 HUX.

JlaGopaTopHas padora Ne 15

Bapuanm 1

YHopsa104nuTh 371€EMEHTHI MAaCCHUBA MO BO3PACTAHUIO U BBIYUCIUTH CYMMY IIEPBOTO
M TIOCJICTHETO DJIEMEHTOB.

YopsanounuTs 31€MEHTHI MacCHBa MO YOBIBAHUIO U TIEPECTABUTHh MECTaMU MEPBbIT
U TIOCJICTHHUH 3JIEMEHTHI.

Bapuanm 2

YHnopsgouuThs 3J€MEHTBl MACCHBA MO BO3PACTAHUIO M HAWNTH MaKCHMAaJbHBIN U3
JBYX MEPBBIX AJIEMECHTOB.
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YHOpHI[O'-II/ITB QJICMCHTBI MacCCHuBa IIO Y6BIBaHI/IIO U BBIYUCIIUTb IIPOHU3BCACHHUC
IICPBOI0 U IMOCIACAHECTO 3JICMCHTOB.

Bapuanm 3

YHopan04nuTh 3JIEMEHTHI MACCUBA MO BO3PACTAHUIO U BBIYUCIUTH CYMMY IEPBBIX
TPEX JIEMEHTOB.

YropsaouuTh 3I€MEHTHl MAaCCUBA IO YOBIBAaHUIO U MEPECTAaBUTh MECTAMU BTOPOI
Y MPEAIOCICTHUN JIEMEHTHI.

Bapuanm 4

YHOpﬂI[O‘II/ITB 9JICMCHTBI MACCHUBA 110 BO3PACTAHHNIO U BBIYHCIUTDH MUHHUMAaIbHBIN
K3 YCTHBIX JJICMCHTOB.
YHOpﬂI[O‘-II/ITB QJICMCHTHBI MaCCHBa I10 Y6I>IB21HI/IIO U HAUTU IMPOU3BCACHUC IICPBOI'O
U TPETHCTO 3JICMCHTOB.

Bapuanm 5

YHopsanounuTs 3J€MEHTBl MacCHBa MO BO3PACTaHUIO M HANTU CYMMY MNEPBOTO U
YETBEPTOIrO JIEMEHTOB.

YropsaouuTh 371€MEHTHl MAaCCHUBA MO YOBIBAHUIO U MOMEHSITh MECTaMHU MEPBBIA U
MISTBIM DJICMEHTEI.

Bapuanm 6

YHnopsgouuTh 3JIEMEHTHI MacCuBa 110 BO3PACTAHUIO W HAWTH MaKCHUMaJbHbBIN
3JIEMEHT B MEPBOM MOJIOBUHE MaCCHUBA.

Yropsaouuth 3JIEMEHTHl MaccuBa MO YOBIBAaHUI0O M HAWTH MPOU3BEJACHUE
MOCJIEAHUX JIBYX 3JIEMEHTOB.

Bapuanm 7

YHnopsgo4uTh 3JIEMEHTHI MAacCHUBA IO BO3PACTAHUIO U MMOMEHSITh MECTAMUA BTOPOU
U TIOCJICTHHUH 3JIEMEHTHI.

YHopsanounuTh 3JEMEHTHl MacCHBa IO YOBIBAaHMIO W HAWTH MUHUMAJIbHBIN M3
MEPBOTO U IMSITOrO 3JIEMEHTOB.

Bapuanm 8

YHnopsanounTs 3JIEMEHTBI MacCHBa IO BO3pPACTAHUIO W HAWUTH CyMMY
MOJIOKUTEIBHBIX 3JIEMEHTOB.

Yrhopsgounth 3JIEMEHThl MaccHBa MO YOBIBAHUIO M TEPECTaBUTh MECTaMU
BTOPOM U MUHHUMAJbHBIA 3JIECMEHTHI.
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Bapuanm 9

YHopsano4nuTs 31EMEHThl MAacCUBa MO BO3PACTaHUIO M HAWTH CYMMY BTOPOTO U
IISITOT'O 3JIEMEHTOB.

Yropsaounts NepByI0 MOJIOBUHY MAacCHUBA MO YOBIBAHUIO U MEPECTABUTH MEPBBIN
U TIOCJICTHHUH 3JIEMEHTHI.

Bapuanm 10

yHOpHI[O‘-II/ITB BTOPYIO TIIOJIOBMHY MacCCHBa II0 BO3paCTaHUIO U HaUTH
IMPOU3BCACHHUC IICPBOTO U HICCTOI'O 3JICMCHTOB.

YHOpHI[O‘II/ITB QJICMCHTHI MaCCHBa IIO0 Y6BIBaHI/IIO U IIOMCHATHh MECTaMH BTOpOﬁ u
MUHHMMAJILHBIN AJICMEHTEI.

JlabopaTopHasi pa6oTa Ne 16

Bapuanm 1

VY nanuTh mocieaHui YeTHbIi aneMeHT maccuBa Y (N).
BeraButh 2 mepen kaxabpiM daemeHToM MaccuBa A(N), OonbinuM 3agaHHOTO
yncna B.

Bapuanm 2

VY namuth u3 maccuBa P(N) Bce ameMeHTHI, KpaTHBIC 3.
BceraButh 3 mepen kaxasiM 3meMeHToM MaccuBa X(M), OonbInuM 3agaHHOTO
yucia B.

Bapuanm 3
VY namuth u3 maccuBa P(N) Bce HEueTHBIE 3JIEMEHTHI.
BcraButh 3amanHoe unciio B mocie kaxmoro anementa maccuBa X (N), MeHbIIEro
B.
Bapuanm 4
VY namath u3 maccuBa A(N) mepBbIii 271eMEHT, KpaTHBIH 5.
BcraBuTh 3aanHOE 4uCiio B mociie mepBoro oTpUIaTeIbHOTO 3JIEMEHTa MAaCCUBA

T(N).

Bapuanm 5

VY namath u3 maccuBa Z(N) Bce oTpUIIaTeIIbHBIC 3JICMEHTHI.
Bcrasuth 3 mociie MmakcuMaibHOTO dyieMenTa maccuBa B(N).
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Bapuanm 6

=

Y nanuTh MepBbIil OTpULaTeNbHBIN 351eMeHT MaccuBa P(N).
2. BceraButh 100 nmepen kaxapiM 3eMeHTOM MaccuBa A(M), KkpaTHBIM 5.

Bapuanm 7

=

Y panuth nocnenuuii snemeHT MaccuBa Q(N), Oomnbimii 3aganHoro uncia C.
2. BcraBuTh mepej KakabIM OTpHIATCIBHBIM dieMeHToM MaccuBa M(K) 3amanHoe
yucio B.

Bapuanm 8

=

Y nanmuth Bee emMenThl MaccuBa P(N), koTopble OoJble 3aJaHHOTO YHCIIA.
2. BcraButh 3a1anHoe unciio B mocie nepBoro yetHoro yucia B Mmaccue X(N).

Bapuanum 9

=

Y nanuTh Bce YeTHBIE dJIeMeHThI MaccuBa Y (M).
2. BcraBuTh mepen MOCIEIHUM OTpHIATEIbHBIM 3eMeHToM MaccuBa B(N) gucio
A.

Bapuanm 10

=

Y nanuTh nocie Hui HeueTHBIN diteMeHT MaccuBa R(N).
2. BcraBuTh mocie Kaxaoro orpuiaTebHoro aneMenta Maccuba A(K) uucio B.

JlabGopaTopHas padora Ne 17

Bapuanm 1

3anan omqnomepHbiid MaccuB F(N). B naHHOM MaccrBe BBITIOJTHHT:

1. YBenuuuth Bce YETHBIE DJIEMEHTHI MAacCHBa B JIBAa pa3a, a HEYETHbIE YMEHBIIUTD
Ha enuHuLy. [lomy4eHHbI MACCHB pacIieyararh.

2. DIEMEHTHI TOJYYEHHOTO MAacCHMBa pACIOJIOKHUTh 1O yObIBaHWIO. MaccuB
pacrnedararsb.

3. Yoanuth u3 BHOBH 00pa30BaHHOTO MAacCHBAa BCE AJIIEMEHTHI, KpaTHbIe 5. Maccus
pacrnedararsb.

4. Bo BHOBb 00pPa30BaHHOM MOCJIEA0BATEIbHOCTH BEIYUCIUTh CYMMY OTPUIATEIbHbBIX
AJIEMEHTOB W BCTAaBUTh ATO 3HAYCHUE TEPEa KaXKIBIM 3JIEMEHTOM, KPaTHBIM 3.
3HayeHUe CyMMBbI U BHOBb OOpPa30BaHHBIN MacCHUB pacreyaTaTh.

Bapuanum 2

3anan omqnomepHbiid MaccuB F(N). B taHHOM MaccrBe BBITIOJTHHTS:
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1. YMeHpmIMTh BCE OTpULIATEIBHBIE AJIIEMEHTHl MacCMBa B JiBa pa3a, a HEUYETHbBIE
YMEHBIINTH Ha eAuHULY. [0TydyeHHbII MacCUB pacIieyararsb.

2. DJeMeHThl TONYYeHHOTO MacCHBa pacHoOJIOKUTh IO BO3pacTaHuio. MaccuB
pacnedarars.

3. YaanuTh U3 BHOBb O00pa30BaHHOTO MAacCHMBa BCE AJIEMEHTHI, KpaTHbIe /. MaccuB
pacnevarars.

4. Bo BHOBb 00pa30BaHHOM MOCIEA0BATEIIBHOCTH BBIYUCIUTH KOJIUYECTBO HEUETHBIX
AJIEMEHTOB Y BCTaBUTH 3TO 3HAYECHHUE NEPE] KAKIBIM OTPULIATEIBHBIM JIEMEHTOM.
3Ha4YeHHsI KOJIMYECTBA U BHOBb 00pa30BaHHOIO MacCHBa pacleydarars.

Bapuanm 3

3anan ogHomepHblid MaccuB Q(N). B 1aHHOM MaccuBe BBIITOJHUTS:

1. VBenuuuth BCE KpaTHbIE D D3JIEMEHThl MacCuBa B JBa pas3a, a HEUYETHBIC
YMEHBIINUTH Ha ABA. [lorydeHHBIN MacCUB pacneyararh.

2. YianuTh B3 BHOBb OOpPa30BaHHOIO MAacCHBa MaKCHMaJbHBIN 31eMeHT. MaccuB
pacrieyararhb.

3. DIIeMEHTHl TIOJYYEHHOTO MAaCcCHBa PACIONOXKUTh TI0 YyObIBaHWIO. Maccus
pacrieyararsb.

4. Bo BHOBb 00Opa30BaHHOW IMOCJIEAOBATEIBLHOCTH BBIYMCIUTH CYMMY HEUETHBIX
MOJIOKUTENBHBIX JIEMEHTOB U BCTABUTH 3TO 3HAYCHHE MEPE KAXKBIM HIEMEHTOM,
KpatHbIM 11. 3HaueHusi CyMMBbI M1 BHOBb OOpPa30BaHHOTO MAacCUBa paclieyarath.

Bapuanm 4

3anan ogHomepHblid MaccuB Q(N). B 1aHHOM MaccuBe BBIITOJHUTS:

1. YBemnuuTh BCE KpaTHbIe 3  3JIEMEHTHI MacCMBa Ha 3, a OTPHIIATCIIBHBIC
YMEHBIIIUTh HA €AUHUILY. [[0TydeHHBI MacCUB pacrieqyaTaTh.

2. YianuTh U3 BHOBH OOpa30BaHHOIO MAacCHMBa MHMHHUMAJIBHBIA 3JeMEHT. MaccuB
pacneyararhb.

3. Bo BHOBb 00pa30BaHHOW TIOCIICIOBATCIBHOCTH BBIYUCIUTH TPOU3BEIICHHE
HEUETHBIX D3JIEMEHTOB, CTOSIIMX HAa YETHBIX MECTaxX, M BCTAaBUTh ATO 3HAUYCHUEC
nepen MaKCUMaJbHBIM 3JIEMEHTOM. 3HAYCHUS TMPOU3BEICHUS W BHOBb
00pa30BaHHOI'O0 MaCcCHBA pacrevyaTaTh.

4. DrieMeHThl TOJYYEHHOT0 MAacCHBa pPaCIOJIOXKUTh IO yObIBaHMIO. Maccus
pacnevararsb.

Bapuanm 5

3anan omqHomepHbiid MaccuB P(N). B naHHOM MaccuBe BBITIOJIHHT:

1. VBenuuuth BCE MOJIOKUTEIBHBIE BJEMEHTHl MaccuBa B IATh pa3, a
OTpUILIATENIbHbIE YMEHBIIUTH Ha /. [ToJlydeHHbIN MacCUB pacrieyaTaTh.

2. Yanuth U3 BHOBb 00pPa30BaHHOTO MAacCHMBa BCE DJIEMEHTHI, KpaTHbIe 3. MaccuB
pacrnedararsb.
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3. Bo BHOBb 00pa30BaHHOHN MOCIIEIOBATEILHOCTH BBIYUCIUTH CYMMY 3JEMEHTOB,
CTOSIIIMX Ha HEYETHBIX MECTaX, M BCTABUTh O3TO 3HAYECHHE IEPEN KaKIbIM
AIIEMEHTOM, KpaTHbIM 5. 3HaueHHs CyMMBbl M BHOBb OOpa30BaHHOIO MacCHBa
pacrieuararsb.

4. DneMeHTbl TOJYYEHHOIO MacCHBa PpACIONOXKUTh 10 YyObIBaHMIO. Maccus
pacrieyararb

Bapuanm 6

3anan omqHomepHbiid MaccuB F(N). B naHHOM MaccuBe BBITIOJHHT:

1. YMeHbIUTh BCe OTpHLIaTEIbHbIC YETHBIC 3JIEMEHTH MACCUBA HA JIBa, 4 HEUETHBIC
yBEMMYUTH Ha TpH. [lomydeHHbIi MacCcuB pacmeyaTaTh.

2. DJeMeHThl TONYYeHHOTO MacCHBa pacHoOJIOKUTh IO BO3pacTaHuio. MaccuB
pacreyaTarb.

3. Yaanuth U3 BHOBH 0OOpa30BaHHOTO MAacCHMBa BCE OTPHUIATENbHBIC JIIEMEHTHI,
KpaTHbIe 2. MaccuB pacrnieqararb.

4. Bo BHOBb 00pa30BaHHOM MOCIEAOBATEIPHOCTH BBIYUCIUTH KOJIMYECTBO U CYMMY
MOJIOKUTENBHBIX JJIEMEHTOB W BCTaBUTh  3HAYCHHE CYMMBI TEpea KaXKIbIM
YETHBIM 3JIEMEHTOM. 3HAa4YCHHUsI KOJIUYECTBAa, CyMMBbl M BHOBH OOpPa30BAHHOTO
MacCHBa pacrevyarars.

Bapuanm 7

3anan ognomepHblil MaccuB Q(N). B 1aHHOM MaccuBe BBIITOJHUTS:

1. YBenuuuth BCe KpaTHBIC O, CTOSIIME HA YETHBIX MECTaX »dJIEMEHThl MacCHBa B
JIBA pa3a, a HEYETHBIC, CTOSIINE HA HEUYETHBIX MECTAX, YMEHBIIUTh HA €OUHHUILY.
[Tony4yeHHBI MacCHUB pacIeyaTaTh.

2. Yoanmute W3 BHOBH OOpa30BAHHOTO MacCHBAa  MaKCHUMalbHBIA W3 YETHBIX
3JEMEHTOB. MacCuB pacneyararsb.

3. DIIeMEHTHl TIOJYYEHHOTO MAacCHBa pACIOJIOXKUTh MO0 BoO3pacTaHuio. Maccus
pacrnedararsb.

4. Bo BHOBb 00pa30BaHHOM MOCJIE€IOBATEIIBHOCTH BBIYMCIUTH MPOU3BEACHUE YETHBIX
MTOJIOKUTEIIBHBIX 3JIEMEHTOB U BCTABUTH 3TO 3HAYCHUE IEPE KAXK/IbIM 3JIEMEHTOM,
KpaTHBIM 9. 3HaYeHWs TPOMW3BEICHUS W BHOBh OOPa30BAaHHOTO MacCHBa
pacredararsb.

Bapuanm 8

3anan ogHomepHbiil MaccuB Q(N). B 1aHHOM MaccuBe BBIITOJIHUTS:

1. VBennunTh BCe KpaTHBIE 5 SJIEMEHTH MacCMBa Ha 3, a OTPUIIATEIHHBIC YETHEIC
YMEHBIINUTH HA €AUHULY. [l0TydeHHBI MacCHUB pacIieyararh.

2. Yganuth W3 BHOBb OOpPAa30BaHHOTO MAacCHBAa MHWHUMAIBHBIA OTPUIIATEIBHBIN
aneMeHT. MaccuB pacnieyararsb.

3.Bo BHOBb  00pa3oBaHHOW  MOCJIENOBATETLHOCTH  BBIYUCIUTH  CpeIHEE
apupMeTHUYecKoe HEYETHBIX JJIEMEHTOB, CTOSAIIMX HAa HEYETHBIX MecTax, U
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BCTaBHUTh ITO 3HAUCHHUE Tepell KaXIbIM OTPHUIATCIbHBIM JJIEMEHTOM. 3HAUYCHUS
CpeIHero apu(pmMeTHYecKoro 1 BHOBb 00pa30BaHHOTO MacCHUBa pacreyaTaTh.

4. DneMeHThl TOJIYYEHHOIO MacCHMBa pAacloJIOXKUTh IO yObIBaHWIO. Maccus

pacrieyaTarb.

Bapuanm 9

3aman ogHomepHbii MaccuB P(N). B maHHOM MaccuBe BBIIOJHUTS.

1.

VBeIMUNTh BCE IMOJIOKMUTECIBLHBIE YETHBIE DJIEMEHTHI MacCHBa B CEMb pas3, a
OTPHULATCIIBHBIC, CTOAIIME Ha YETHBIX MCCTAaX, YMCHBUIIWNTL Ha 1. HOHy‘-ICHHBIfI
MacCCHUB pacClicuararhb.

. YI[aJ'II/ITB U3 BHOBbBb O6p330BaHHOFO MacCcCHuBa BCC OTpHULIATCIBHBIC J3JICMCHTEI,

KpaTHbie 3. MaccuB pacrnieqararb.

. Bo BHOBb 00pa3oBaHHON TOCIEAOBATEIHLHOCTH BBIYUCIUTh MHHUMAJIbHBIA U3

QJICMCHTOB, CTOAIIMX Ha HEYETHBIX MCCTAaxX, W BCTABUTb O3TO 3HAYCHHC IICPCH
MaKCHUMAaJIbHBIM 3JIEMEHTOM MacCHUBa. 3HAUYCHUS MHWHUMYMA, MAaKCUMYMa U BHOBb
O6p330BaHHOFO MacCCHBa paciucdyararhb.

4. DneMeHThl TOJIYyYEHHOIO MAacCHUBa PACHOJIOXKUTH IO BO3pacTaHulo. Maccus

pacrevaTarThb.

Bapuanm 10

3anan ogHomepHblil MaccuB Y (N). B 1aHHOM MaccuBe BBIITOJHUTS:

1.

2.

YMEHBIIUTh BCE UYETHBIE AJIEMEHThl MAacCHMBa Ha JIBA, A HEYETHBIC JJIEMEHTHI
YBEJIIMYUTH HA eAuHULly. [loTyuyeHHBIN MacCUB pacrnevyaTaThb.

DJIEMEHTHl TMOJYYEHHOTO MAacCHMBa PAcCIONOKUTh MO BO3pacTaHuio. Maccus
pacrnevararsb.

. Y,HaJ'II/ITI) U3 BHOBb O6paBOBaHHOFO MaCCHuBa BCEC IIOJIOKHUTCIBHBIC JJICMCHTHI,

KpaTHbie 2. MaccuB pacrnieqararb.

. Bo BHOBB O6paBOBaHHOI>’I IHOCIACAOBATCIIbHOCT BBIYHCINTL KOJIHUMYCCTBO H

IMPOU3BCACHUC YETHBIX D3JIEMCHTOB M BCTABUTh 3HAYCHME IIPOU3BCACHUA IICPCAO
KaXJbIM HCUETHBIM 3JIEMEHTOM. 3HAUYCHUS KOJIMYCCTBA, IIPOU3BCACHNA U BHOBb
O6p330BaHHOFO MacCCHBa pacicyararhb.

JIByMepHbIe MacCUBBI

JIByMepHBIE MacCUBBI (MaTpHIIBI) TPEICTABISIOT CO0O0W HAO0Op OJHOTHITHBIX

9JICMCHTOB, PACIIOJIOKCHHBIX B HCCKOJBKO CTPOK H CTOJ'I6I_IOB. KEDKI[BIﬁ QJICMCHT
ABYMCPHOI'O MaCCuBa UMCCT JBa HHACKCA — HOMCP CTPOKH U HOMCP CTOJI6I_Ia.
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Kaxxaplii 371eMeHT JBYMEpPHOrO0 MaccHMBa O000O3HA4YaeTCs MPH MOMOIIM UMEHHU U
WHJICKCOB, 3aKJIIOYCHHBIX B Kpyribie ckoOku, Hanmpumep, A(l, j), X (4, 3), P(2xi,
j+1), mepBbIiA HHICKC — HOMEP CTPOKH, BTOPOI — HOMEp CTOJIOIIA.

JIByMepHBII MaCCUB OIUCHIBACTCS IPHU MIOMOINHK orepaTopa Dim.

Dim Nms maccuBa(10, 10) As Tun

' HyMmepauus ¢ HyJIs
Dim Mmst maccuBa(l To 10, 1 To 10) As Tun

 HyMepauus ¢ €MHUIIbI

Martpunia, y KOTOpPOH KOJHMYECTBO CTPOK PABHO KOJUYECTBY CTOJIOLIOB,
HAa3bIBACTCS KBAJIPATHON MaTpPHUILICH.

Beoo oeymepnozo maccuea
1. CuurbiBanue MaccuBa ¢ padbouero aucra Excel.

Fori=1ToN
Forj=1ToM
A(l, ) = Cdlg(i, j)
Next j
Next |

* N — konuuecTBO CTpOK MaccuBa, M — KOJIUYECTBO CTOJIOIIOB MacCUBa.

2. ®opmupoBaHue MaccuBa Ha pabodem jucte EXxcel mpu momomm cuerduka
CIIy4alHBIX YHCEJ, a 3aTEM CUMTHIBAHHE MAcCHUBa C paboYero JUCTA.

Randomize
Fori=1ToN
Forj=1ToM
Cdlls(i, j) = Int(Rnd * 100 — 50)
A(l, ) = Cdlg(i, j)
Next j
Next |

Bw1600 08ymepnozo maccuea

BreiBog aByMepHOro MaccuBa Ha paOouuii nuct EXcel BINISIIMT ciiemyronum
00pazoM:

Fori=1ToN
Forj=1ToM
Cells(i, j) = A(i, j)
Next j
Next |

86



(Dopmupoeanue mampuusbl

OOmwmii BHJ KBaJApaTHONH MATPHIIBI, HAMpuUMep pasMepHOCTH 4~ 4, BBITIAAWT
CeAyIOIMUM 00pa3oMm:

An A Az A
Ay Ay Ax Ax
Az; Az Azz Am

Ay A Az Au

B xBagpaTHOi MaTpwuIle BBIICISIIOTCS TJIaBHAS W MOOOYHAs JTUArOHAIH. Y CJIOBUS
HaXO0XJECHHS dJIEMEHTa Ha IJIaBHOM MJIM IMTOO0YHOM JUaroHaiy MoKa3aHbl Ha pUc. /.

I[To6ounas muaronans, | + J=N+1

I'maBuast quaronans, | =J

Puc. 7. 'maBHas 1 nobovyHast JraroHaiIu

OTHOCHUTEIILHO Ka)K,HOI\;I AWaroHajar 3JICMCHT MATPHUIBI MOXKCT HAXOAUTHCS BBIIIC
I HHWXKC JUaroHalid. YcnoBus HAaXOXACHUA DJOJICMCHTA B Ka)KI[Oﬁ U3 4YacTeu
MaTpHIbI IIOKa3aHbl HA PUC. 8.

I, J—HOMEpa CTPOKH U CTOJIONA, B KOTOPHIX HAXOJUTCS 3JIEMEHT MATPUIIBI.

[+J<N+1
I=J— < “—— I+J=N+1

1>J 143> N+1

Puc. 8. YcnoBus HaxXOXJICHU DJICMCHTA BBIIIC UJIM HUXKC JUaroHaln

OTHOCHTEILHO O0EMX AuaroHajaeld SJIEMEHT MaTpHUIbl MOXKET HaXOJIUThCA B
OIHOW M3 YETBEPTEH. YCJOBHUS HAXOXKJCHHUS DJIEMEHTA B KaXKJIOM M3 HUX MOKA3aHbI
Ha puc. 9.
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(I<J) and (I+J<N+1)

v
|

(1>J) and (I+J<N+1) —»I Il < (1<J) and (I+3>N+1)
1

!

(I>J) and (I+J>N+1)

Puc. 9. HaxoxieHue sneMeHTa B OJJTHOW U3 YeTBepTei

3agaua 1. Chopmuposats maTpuiry X(N, N) Buna

R RFPREFPN
WUk MO
wwhoo
whNOO
APMNDNNO

Ha moGouHo#t guaroHaan MaTpuIlbl CTOSAT 5, Ha rJIaBHOM AuaroHanu ctost 4, B |
yetBeptH — O, Bo || wetBepT — 2, B |1l werBepTn — 3, B 1V werBepTH — 1.

Ilpoecpammusiii k00

Option Explicit

Sub PR22()

Dim a(10, 10) As Integer, N As Integer, i AsInteger, j As Integer

N = Val(InputBox("Beeaute N"))

Range(Cells(1, 1), Cells(100, 100)).Select ‘ BbaensieT nuana3oH sdeek

Selection.Clear ‘ OYHUIIAET BBIAEIIEHHBIN QHANA30H STUYeEK
Cells(1, 1).Select ‘ CHUMaeCT BBHIICIICHUE
Fori=1ToN

Forj=1ToN

Ifi+j=N+1Thena(i,j)=5
Ifi=jThena(i,j) =4
Ifi<jAndi+j<N+1Thena(i,j) =0
Ifi<jAndi+j>N+1Thena(i,j) =2
Ifi>jAndi+j>N+1Thena(i,j) =3
Ifi>jAndi+j<N+1Thena(i,j) =1
Next j
Next i
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Cells(1, 1) = "llony4ennas marpumna”
Fori=1ToN
Forj=1ToN
Cdls(i + 1, ) =a(l, j)
Next j
Next |
End Sub

3agaua 2. Chopmuposats maTpuiry X(N, N) Buna

1000 .. N
0200 ..0
0030 ..0
0200 .0
1000 .. N

Onucanue U BBIBOJI MaTPHUIIbl OYYT KaKk B MPEAbIAYIIEM IIpUMEpPE, 3/1€Ch U Jajee
OyneM paccMaTpuBaTh TOJIBKO ()parMeHT MporpaMmbl, B KOTOpoM (opMmupyercs
MaTpHuIia.

Fori=1ToN
Forj=1ToN
X(@,j)=0
Ifi=j Then X(i,j) =i
Ifi+j=N+1ThenX(i,]))=N+1-i
Next j
Next |

3agaua 3. Chopmuposats matpuity Y (N, N) Buna

1111 ..1

1000 ..1

1000 ..1

1000 ..1

1111 .1

Fori=1ToN

Forj=1ToN

Ifi=10ri=NOrj=10rj=NThenY(i,j)=1ElseY(,j)=0

Next j

Next i
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3anaua 4. Chopmuposats matpuity Z(N, N) Buna

00O0O
2
2
2

N =
wwo
A OO
NN
cNeoNoNe)

(BN
NN
wW w

4
4

(2 &)
Z O

1

Fori=1ToN
Forj=1ToN
Ifi>=) ThenZ(i,j)=j ElseZ(i,j) =0
Next j
Next |

3agaua 5. Chopmuposats matpuiry Q(N, N) Buna

1212 ..
2121 ..
1212 ..
1212 ..
Fori=1ToN
Forj=1ToN
If (i+)mod2=0ThenQ(i, ) =1ElseQ(,j) =2
Next j
Next i

Botuucnenue Cymmbl, npou33e0enu;1, Kosiuuecmea,
MUHUMYMA U MAKCUMYMA 6 OKyM(Zprlx maccueax

C}’MMa, MMPOU3BCACHUC, KOJINMYCCTBO, MHHUMYM HW MAKCMMYM B JIBYMCPHBIX

MacCCUBaX BBIYHMCIIAIOTCS TOYHO TaK XKe, KaK U B OJHOMEPHBIX, TOJIBKO ITOCIIC 3aIaHHs
HAYaJbHBIX 3HAYCHUH HYKHO OTKPBITh HE OJWH, a JBa IWKiIa (0 CTpOKaM | IO
CTOJIOIaM).

S=0:P=1:K=0:Min=32000: Max = —32000

Fori=1ToN
Forj=1ToN
S=S+x(,))
P=P* x(i,]))

K=K+1

If X(i, j) < Min Then Min = x(i, J)
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If (i, j) > Max Then Max = x(i, j)
Next j
Next i

3agaua. 3agana wnenouncicHHas wMatpuma X(5, 5). Berumcinthe 3HaueHwue

BBIPAXKCHHUA

Q P S Max iMin jMin,
rac P — IPOU3BCIACHUEC 4YCTHBIX 3JIEMCHTOB MATpPHUIIHI, S - CymMMa HCYCTHBIX

3JIeMEHTOB; MaX — MaKCUMaJIbHBIN U3 MOJ0KHUTEIbHBIX 3JeMeHToB; IMin, jMin —
HOMEpA CTPOKHU M CTOJI0I1a MUHMMAJIBHOTO 3JIEMEHTA MATPHIIBL.

IIpoepammusiii k00
Option Explicit
Sub PR23()
Dim X (5, 5) AsInteger, i AsInteger, | AsInteger, T As Double
Dim S As Double, P As Double, Q As Double, Max As Integer
Dim Min AsInteger, iMin As Integer, jMin As Integer
‘ OYHCTKA SYEEK JICKTPOHHOUN TaOIUIIBI
Range(Cells(1, 1), Cells(100, 100)).Select
Selection.Clear
Cells(1, 1).Select
‘ BBOJI MaTPHIIbI
Fori=1To5
Forj=1To5
Cdlg(i, j) = Int(Rnd * 100 — 50)
X(i, ) = Cdlgi, )
Next j
Next i
P=1:S=0: Max =-32000: Min = 32000
Fori=1To5
Forj=1To5
If X(i,j)) Mod2=0ThenP=P* X(i, j)
If X(i,j) Mod 2<>0Then S=S+ X(i, )
If X(i, j) > 0And X(i, j) > Max Then Max = X(i, j)
If X(i, ) <Min Then
Min = X(i, )
iMin=i
iMin=]j
End If
Next j
Next i
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T=P*S—Max * iMin* jMin
If T>=0 Then

Q= Sar(T)

MsgBox ("Q=" & Q)
Else

MsgBox ("Het pemieHus")
End If
End Sub

ﬂuazonaﬂbnoe eébluucjienue 6 nampuue

JlnaroHaiibHOE BBIYMCIICHUE B MAaTPHUIIE — ATO BHIYMCIICHUE OTHOCUTEIBHO KaKOM-
100 TUArOHAIM WU Y€TBEPTH MATPHIIBI (CM. BBIIIIE).

JluaroHaiibHOE BBIYMCIICHUE B MATPUIIE CYMMBbI, MPOU3BEACHUS, KOJIMYECTBA
AJIEMEHTOB, MaKCUMyMa WJIM MHUHUMYyMa MPOU3BOJUTCS aHAJOTUYHO BBIYUCICHUSAM
BO BCEH Marpuile, TOJbKO HEOOXOAUMO 100aBUTH YCIOBHUE OTOOpa sl HYKHOMU
00J1aCTU MATPHUIIBI.

3agaua. 3aymana matpuna Y (N, N). Beraucauts cymmy 3iaeMeHToB B |V derBepTH,
MpPOU3BEJCHUE YETHBIX OJJeMEHTOB BO |l yeTBepTH, TOMEHITH MecTamMu
MUHUMAJIBHBIN 3JIEMEHT B | YeTBEpTH M MakcUMaNbHbIHN 35eMeHT B ||| wetBepTH (pHC.

10).

Min
A
S P

v

Max

Puc. 10. /lnaroHanbHOE BBIYUCIICHUE B MATPUIIE
IIpoepammusiii k00

Option Explicit

Sub PR24()

Dim Y (50, 50) As Integer, n AsInteger, i AsInteger, j As Integer
Dim R AsInteger, S As Double, P As Double, Min As Integer
Dim Max As Integer, iMin As Integer, jMin As Integer
DimiMax As Integer, jMax As Integer

n = Va(InputBox("Beeaute N"))

‘ OUHCTKA AYEEK

Range(Cells(1, 1), Cells(100, 100)).Select

Selection.Clear

Cells(1, 1).Select

‘ BBOJI MaTPHUIIbI
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Fori=1Ton

Forj=1Ton
Cdlg(i, j) = Int(Rnd * 100 — 50)
Y (i, ) = Cdls(i, )
Next j
Next i
P=1:S=0: Max =-32000: Min = 32000
Fori=1Ton
Forj=1Ton

If(i+j<n+1)And(i>)) ThenS=S+Y(i,]))
If(Y(@i,))Mod2=0)And(i<j)And(i+j>n+1) ThenP=P* Y(i,))
If (Y(i,j)>Max) And (i >j) And (i +]j >n+ 1) Then
Max =Y(i, )
IMax =i
JMax = |
End If
If (Y(,j)<Min) And (i <j) And (i +j <n+ 1) Then
Min=Y(i, )
iMin=i
jMin =
End If
Next j
Next i
Cells(n + 2, 1) = "Cymma="
Cels(n+2,3)=S
Cells(n + 3, 1) = "[IpousBencane="
Cels(n+3,3)=P
‘ IlepecranHoBKa MUHUMYMa U MaKCUMYyMa
R =Y (iMax, jMax)
Y (iMax, jMax) =Y (iMin, jMin)
Y (iMin, jMin) =R
Cells(n + 5, 1) = "HoBas marpura"
Fori=1Ton
Forj=1Ton
Cells(n+i+6,j)=Y(,]j)
Next j
Next i
End Sub

Hocmpouuoe eévluuciienue 6 nampuue

HpI/I IIOCTPOYHOM BBIYHCIICHHMHM B MAaTpHIlaX BCC IICPBOHAYAJIbHBIC 3HAYCHUA JIA
CYMMBbI, IIPOU3BCACHHA, KOJIMYCCTBA, MHHHMYMAd H MAKCHMYyMa HGO6XO,Z[I/IMO
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pacoojiaratb MCXKAY OIICpaTOpaMM HadajJla HHUKIIOB, HPUYCM, CCJIW BbIYHCICHUS
MIpOU3BOAAT II0 CTPOKaM, TO IICPBBIM OOJIKCH OBITH OTKPBIT OUKI IIO CTpOKaM, a
CCJIM BBIYUCIICHHA IIPOU3BOLAT IIO CTOJ'I6HaM, TO IICPBBIM OTKPBIBAIOT HIHUKII II0
CTOJ'I6I_IaM. BI)IBOI[ PE3YJIbTATOB JOJDKCH HAXOAWUTBCA MCEKAY OIICpaTOopaMH KOHIIOB
IOUKIIOB.

3agmaua 1. 3amana 1nenouuncinennas marpuna A(5, 5). B xaxkmom crtonOie
MaTPHIbI BEIYUCIIUTH IPOU3BEICHNE OTPUIIATEIILHBIX 3JICMECHTOB.

PaccmoTpum parMeHT mporpaMmbl, BBIYUCTSIONINI TPOU3BEICHUE.

Forj=1To5 ‘ OTKpBIBAE€M IIMKJI IO CTOJIOLaM
P=1 ‘ 3aJaeM HayaJbHOE 3HAUYCHHE IS POM3BEICHUS
Fori=1To5 ‘ orkpsiBaeM LUK IO CTPOKAM
If A(i,])) >0ThenP=P* A(i,]) ' BbIYHCIseM IPOU3BEICHHUEC

Next i ‘ 3JIEMEHTOB B CTOJIOIIE
Cdls(7,)) =P ‘ BBIBOJIUM pPE3yJIbTAT
Next |

3agaua 2. 3amana nenouncieHHas matpuna Z(n, N). B kaxmaoi 4eTHO# cTpoke
MATPHIBI BBIYMCIHTH CYMMY YETHBIX OJJIEMEHTOB M KOJHMYECTBO HEYETHBIX
DJIEMEHTOB.

3nmeck W ganee OyaeM paccMaTpUBaTh TOJIBKO OCHOBHYIO YacTh MPOTPaMMBI, B
KOTOPOU MPOU3BOIATCS BBIYUCIICHUS.

=2

Whilei <=N
S=0:K=0
Forj=1ToN

If Z(i,j)) mod2=0ThenS= S+ Z(i, )
If Z(i,j)) mod2<>0ThenK =K + 1
Next j
Cels(N+1+i,1)="cymma=":Cells(N+1+i,2) =S
Cells(N + 2 +1i, 1) = "komuuectBo="": Cells(N + 2 + i, 2) = K
i=i+2
Wend

3agaua 3. B kaxaom cronore Matpuibl X(4, 4) BEIYUCIATE MAKCUMYM, a 3aTeM
ONpPEeIeIUTh MUHUMYM U3 ITUX MAKCUMYMOB.

Min = 32000
Forj=1To4
Max = — 32000
Fori=1To4
If X(i, ) >Max Then Max = X(i, j)
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Next |
Cellg(6, 1) = "makcumym=": Cellg(6, j+1) = Max
If Max < Min Then Min = Max

Next |

Cdls(6+i, 1) = "Munumym=": Cellg(6+i, 3) = Min

3agaua 4. 3aman nenouncieHHblid aBymMepHbid MaccuB X(N, N). B kaxmoi
CTPOKE MaCcCHBa BCE DJIEMEHTHI PACIIOIO0KHUTD 10 BO3PACTAHHUIO.

Fori=1ToN
Fork=1ToN-1 ‘ Hawamo cCOpTUPOBKH CTPOKH METOJOM “Iy3bIpbKa”
Forj=1ToN-k
If X(i, ) > X(i, j+1) Then
R=X(,])
X(, ) = X(, j+1)
X(,j+1) =R
End If
Next |
Next k
Next i

3agaua 5. B marpunie P(N, N) moMeHsATh MecTaMH TMEPBYIO H IMOCIICIHIOO
CTPOKH.

Forj=1ToN
R=P(1,])
P(1,j) =P(N,])
P(N,j) =R

Next |

3agaya 6. B marpume Q(N, N) ymanuth cTpokKy, B KOTOPOW HaXOMMTCS
MaKCHMAaJIbHBIN 3JIEMEHT.

Max = — 32000
Fori=1ToN
Forj=1ToN
If Q(i,]) >Max Then  ‘ BbrUMCICHHE MAaKCHMAJILHOTO JICMEHTA U
Max = Q(l, j) ‘ ero HOMEpa
iIMax =i
End If
Next j
Next i
Fori=iMax TON-1 ‘ ymaneHue 3JI€eMEHTOB U3 CTPOKH, B KOTOPOU
Forj=1ToN ‘ HAaXOIUTCSI MAKCUMAaJIbHBINA JIEMEHT

QI 1) = Q(i+1, ])
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Next j
Next i
M=N-1 ‘KOJINYECTBO CTPOK B HOBOM MacCHUBE
Fori=1ToM * BBIBOJI HOBOT'O MacCHBa
Forj=1ToN
Cels(i+N+1, j) = Q(i, j)
Next j
Next i

3agaua 7. B asymepubiii maccuB T(N, N) Mexay TpeTbMM M 4YeTBEPTHIM
CTOJIOLIAaMU BCTABUThH HOBBIN CTOJIOCI] CITyYalHbBIX YHCEI.

Forj =N+1To 3 Step-1

Fori=1ToN
T HD=Ta,]-1)

Next |
Next |
Fori=1ToN ‘ Bceraska crosOa

T(i, 3+1) = Int(Rnd * 100 — 50)
Next |
M =N+1 ‘ KOJIMYECTBO CTOJIOIIOB B HOBOM MAaCCHBE

JlabopaTopHasi pa6ora Ne 18

Bapuanm 1

Cdopmuporars matpuiry X (N, N) Buma

1. 21000 2. 16665
12100 52640
01210 55300
00121 52040
00012 10005

Bapuanm 2

Cdhopmuporars matpuiry X (N, N) Buma

1. 00021 2. 10001
00212 11011
02120 11111
21200 11011
12000 10001
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Bapuanm 3

Cdhopmuporars matpuiry X (N, N) Buma

1. ... 22 0111
50000 2010
04000 2202
00300 2010
00020 0111
00001

Bapuanm 4

Cdhopmuporars matpuiry X (N, N) Buma

1. 32100 2. 0 2 2
03210 0 0 2
0 03 21 0 0 2
0 00 3 2 0 0 2
0O 00 O 3 0 2 2

Bapuanm 5

Cdhopmuporars matpuiry X (N, N) Buma

1. 00105 2. 1 000
01050 21 00
10501 3310
05010 4 4 4 1
50100 5 555

Bapuanm 6

Cdhopmuporars matpuiry X (N, N) Buma

1. 4 4 46 6 2. 1111
4 46 6 6 2222
46 665 3330
6 6 6 55 4 400
6 6 555 5000

Bapuanm 7

Cdhopmuporars matpuiry X (N, N) Buma
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1. 7 6 6 66 2. 00000
37666 30008
337606 33088
33376 30008
33337 0O000O0O

Bapuanm 8

Cdopmuporars matpuiry X (N, N) Buma

1. 00034 2. 32223
00342 13231
03420 11311
34200 13231
42000 32223

Bapuanm 9

Cdhopmuporars matpuiry X (N, N) Buma

1. 2 3444 2. 22222
12344 02220
01234 00200
00123 02220
00012 2 2222

Bapuanm 10

Cdhopmuporars matpuiry X (N, N) Buma

1. 13333 2. 01112
21333 00123
22133 00033
22213 02003
22221 20000

JlabopaTopHas pa6ora Ne 19
Bapuanm 1

1. BEIYuCIUTh CyMMY TOJIOKHTEIBHBIX W KOJHYECTBO OTPHUIATEIBHBIX SJIEMEHTOB
MaTPHUIIHI.

2. BBrYuciuTh MpOM3BENCHUE UYETHBIX JJIEMEHTOB MATPHIBI U CYMMY 3JIEMEHTOB,
KpaTHBIX 3.
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N -

N -

Bapuanm 2

. HailTu MakcuManbHBI M3 TMOJOXKUTEIbHBIX 3JIEMEHTOB MaTpPULBl U CYMMY
OTPULIATEIBHBIX JIEMEHTOB.
. HaiitTu npou3BeieHne 3J1eMEHTOB MaTPUIIbI, KPATHBIX .

Bapuanm 3

. HaiiTu cymMMy ¥ KOJIMYE€CTBO YETHBIX AJIEMEHTOB MATPULBI.
. Haiitu cpennee apudmMernueckoe TMOJOKUTEIBHBIX JJIEMEHTOB MATPUILI U
MPOU3BEICHUE OTPULIATENbHBIX.

Bapuanm 4

. Hail'Th MuHHManbHBIA U3 MOJIOKUTENBHBIX 3JIEMEHTOB MATPULBI U MIPOU3BEIACHUE
HEUYETHBIX 3JIEMEHTOB.
. HaitTu cymMmmy OTpHIIaTENIbHBIX 3JIEMEHTOB MAaTPHULIBI U KOJTUYECTBO HYJIEH.

Bapuanm 5

. [TomoxuTeNbHBIC JIEMEHTHI MATPHIIHl YBETUYUTH HA 3, OTPUIIATEIHLHBIC JJIIEMECHTHI
BO3BECTHU B KBaJIpaT, HYJIM 3aMEHUTH Ha 1.
. HaiiTu mMakcuMalbHBIN U3 YETHBIX 3JIEMEHTOB MaTPHUIIbI, OOJbIINX /.

Bapuanm 6

. B MaTpuiie 3aMEHUTh BCE€ OTPHUIIATEIBHBIE AJIEMEHTHI Ha MPOTHUBOIOJIOKHBIE UM
qHclia.

. Halitm MaxcumMajpHBIM M3 YETHBIX W MHUHHMAJBHBIM W3 HEYECTHBIX SJIEMEHTOB
MaTpPHIIBI.

Bapuanm 7

. HaiiTi cymMmMy 4eTHBIX U IPOU3BEICHNE HEUCTHBIX JIEMEHTOB MATPHIIBI.
. BBIUHCINTh CyMMy W KOJMYECTBO JJICMEHTOB MATPHIIbI, TPHHAICIKAIINX
untepsany (0; 1).

Bapuanm 8

. 3ammcaTh Ha MECTO OTPHUIIATCIBHBIX 31eMEeHTOB MaTpHIlhI O.
. Haiitu cpennee apupMeTHIECKOE 2JIEMEHTOB MaTPHUIIbl, KPATHBIX O.

Bapuanm 9

. B Marpuie dYeTHBIE SJE€MEHTHI yBEIWYUTH B 2 pa3za, Ha MECTO HEYCTHBIX
3JIEMEHTOB 3aIUCaTh 2.
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. HaliTu KOJIMYECTBO MOJIOKUTEIBHEIX JJIEMCHTOB MaTpuibl, IIPOU3BCACHHC

OTPHULATCIIBHBIX 3JICMCHTOB, KOJIMYCCTBO Hyneﬁ.

Bapuanm 10

. HaiitTu cymMmMy TOJOXHUTENbHBIX JJIEMEHTOB MAaTPHUIbl, KpaTHbIX [, W

MHUHHMMAJIbHBIN YJICMEHT.

. B MaTpuiie 3aMeHUTH 2JIEMEHTBI, KpaTHbIE 4, HA €MHUIIBI, @ OCTAIBHBIEC 3aMEHUTH

Ha JIBOUKH.

JlabopaTopHas pa6ora Ne 20

Bapuanm 1

. Haiiti xosmdectBo 3nemMeHTOB B Kaxxaod crpoke matpuilbl X(N, N), Gombmmx

CpPEeIHETo apu(PMETUYECKOro JIEMEHTOB COOTBETCTBYIOIIEH CTPOKH.

. B marpunie A(5, 5) BBIYUCIUTL MPOU3BEICHHUE JIEMEHTOB, CTOSIIUX Ha TOOOYHOMN

AuaroHalin.

Bapuanm 2

. B matpumie X(N, N) BEIYUCITHTE MUHUMYM B KaXKJIOM CTOJIOIIE.
. BEIUHCIUTh CyMMY M KOJIMYECTBO MOJOXKUTEIbHBIX diieMeHToB MaTpuilbl A(N, N),

HaxoOAIMnuXCs Ha rJIaBHOM AunaroHaliblo.

Bapuanm 3

. B marpume X (N, N) HaliTi npou3BeieHue HEYCTHBIX OTPUIIATEIILHBIX AJICMEHTOB B

KaKIOM CTOJIOLIE.

. B matpune Y (5, 5) BeuucIHTh cpenHee apu(METHISCKOE DIIEMEHTOB, CTOSIIHAX

HIDKE TJIaBHOM JWaroHalIu.

Bapuanm 4

. B matpurnie Y (5, 5) HaliT cymMMy 2JIEMEHTOB B Ka)KJIOM Y€THOM CTOJIOIIE.
. B marpure Y (6, 6) BBIYHCINTL MaKCUMaJbHBIA W3 3JCMEHTOB, CTOSIIUX BBIIIEC

n00O0YHOI JUaroHaIu.

Bapuanm 5

. B matpurie X(N, N) HaiiTh HOMepa MaKCUMaJIbHBIX SJIEMEHTOB B KaXIOM CTOJIOIIE.
.B marpume T(5, 5) BBYHCIUTH CyMMy YETHBIX JJICMCHTOB HH)KE IOOOYHOMN

TUaroHaJIH.
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Bapuanm 6

. B matpunie X(N, N) HaliTH CyMMy M KOJUYECTBO OTPHIIATEIBHBIX JJICMCHTOB B
KaXXJI0 HEYETHOM CTPOKE.

. B matpume X(N, N) BbUucIuTh npou3BeIeHHe 3IEMEHTOB, KPATHBIX 3 M CTOSIINX
Ha IJIaBHOM JUaroHalH.

Bapuanm 7

.B Marpume X(N, N) BBIUUCIHTH KOJMYECTBO JJIEMEHTOB B Ka)JIOH CTpPOKE,
MEHBIITUX HEKOTOPOTO uncia A.
. B matpumie Q(6, 6) BEIUMCIUTE CyMMY JICMEHTOB, HAXOAAIIUXCS B | 4eTBepTH.

Bapuanm 8

. B matpuiie X(N, N) BbIUHCIHNTS MUHUMYMBI B Ka)KJIOM HEYETHOM CTOJIOIIE.
.B wmarpunie A(N, N) BBIYHCIUTH KOJUYECTBO IOJOXKHUTEIBHBIX 3JICMCHTOB,
Haxonsmuxcs Bo |l uerBeptu.

Bapuanm 9

.B wmarpunie A(5, 5) BbuMCIHTE cpeaHee apU(PMETHYSCKOE OTPHUIATEIBHBIX
AJIEMEHTOB B KaXJOM HEYETHOM CTOJIOLIE.

.B wMarpumie X(N, N) BBYHCIUTH TPOU3BEICHUE HEYECTHBIX JJICMCHTOB,
Haxonsmuxcs B |11 uerBeptu.

Bapuanm 10

.B wmarpurie X(N, N) BBIYHCINTH TPOU3BEACHHE OTPHUIATEIHHBIX HEUYETHBIX
3JIEMEHTOB B KaXKJI0M YETHOUN CTPOKE.
. B matpurne Y (6, 6) BBIYHCIUT, MUHUMAJIBHBIA U3 3JIEMEHTOB, Haxoasmuxcs B |V
YETBEPTH.
JlabopaTopHas pa6ora Ne 21

Bapuanm 1

1. ChopmupoBath MaTpuily Bua:

WwWwwwrEr
WWWEN
WWEDNDN
WEFEDNDNDN
P NNDNDN
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2. BBIuucnuTh B 3TOH MaTpuUlle CYMMY HEUETHBIX 3JIEMEHTOB.

3. BBIUHCINUTD KOTHMYECTBO YETHBIX 3JIEMEHTOB B KKIOW CTPOKE MATPHUIIHI.
4. BBIYMCIUTh MAKCUMYMBI B KaXJ0M HEYETHOM CTOJIOLIE.

5. BeruncnuTh Mpou3BeeHUE JIEMEHTOB B IEPBOM YETBEPTH.

Bapuanm 2

1. ChopmupoBath MaTpuIly BUa:

-1 -1 -1 -1 2
-1 -1 -1 2 3
-1 -1 2 3 3
-1 2 3 3 3
2 3 3 3 3

2. BEIYucauTh B 3TOM MaTpHUIle KOJIMYECTBO OTPUIIATCIIBHBIX JJIEMEHTOB.

3. BEIYHCIUTE CyMMY TOJIOKUTEITBHBIX AJIEMEHTOB B KaXKJIOM CTOJIOIE MAaTPHITHI.
4. BIUUCIUTh MUHUMYM U3 HEYETHBIX 3JIEMEHTOB B Ka)XK10M YETHOM CTPOKE.

5. BerauciauTe nmpous3BeaeHNE 3JIEMEHTOB BO BTOPOM YETBEPTH.

Bapuanm 3
1. ChopmupoBath MaTpuIly Buja:

1 3331
21312
2 21 2 2
21312
1 3331

2. BBIUACITUTH B 9TOW MATPUIIE CYMMY YETHBIX DJIEMEHTOB.

3. BEIYuCIuTh MaKCUMYM U3 HEYETHBIX 3JIEMEHTOB B KaXKIIOM CTPOKE MATPHIIHI.
4. BbIUHUCIUTD MPOU3BECHUE JIEMEHTOB B KaXKJIOM HEUETHOM CTOJIOIIE.

5. BoIuncnuTh KOJIMUECTBO YETHBIX 3JIEMEHTOB BbIIIE ITaBHON JUArOHAIIH.

Bapuanm 4
1. ChopmupoBath MaTpuIly BUa:

-1 2 2 2 2 2

3 ‘12 2 2 2
3 3 -12 2 2
3 3 3 -12 2
3 3 3 3 -12
3 3 3 3 3 -1
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2. BIuucnuTh B 3TOH MaTpuUlle KOJIUMYECTBO HEYETHBIX HIIEMEHTOB.

3. BeIUuCIuTh CyMMYy MOJIOKUTEIBHBIX SJIEMEHTOB B KaXIOM CTOJIOLE MaTPHUIIHI.
4. BBIYMCIIUTh IPOU3BEICHUE YETHBIX 3JIEMEHTOB B Ka)K/10M HEYETHOU CTPOKE.

5. BeruncianTte MUHUMYM HUKE TOOOYHOM JUArOHaju.

Bapuanm 5

1. ChopmupoBath MaTpuIly Bua:

2 555567
5 2 5577
552777
5S 57 277
S 7 7 7 2 7
7T 7T 7 77 2

2. BBIUACITUTE B 9TOW MaTpUIle TPOU3BEICHUE YETHBIX JIEMCHTOB.

3. BEIYHCIUTh KOTUYECTBO SJIEMEHTOB, KPATHBIX 5, B KaXKIIOH CTPOKE MaTPHIIHI.
4. BbIUUCIUTh CyMMY HEUYETHBIX AJIEMEHTOB B Ka)K/IOM YETHOU CTpPOKE.

5. BeluncnuTe MakCUMyM BbIIIE€ TOOOYHOM THArOHAIH.

Bapuanm 6

1. ChopmupoBath MaTpuIly BUa:

1 11 1 -2

2 2 2 -25
3 3 25 5
4 -2 5 5 5
-2 5 5 5 5

2. BBIUACITUTE B 3TOW MAaTPHUIle CYMMY OTPHIIATESIIBHBIX dJIEMEHTOB.

3. BEIYHCIUTh MUHIMYM B KQ)KJIOM CTOJIOIE MaTPHIIHIL.

4. BeIYuCIUTh MPOU3BEAECHNE YETHBIX JIEMEHTOB B KaX0M YETHOU CTPOKE.
5. BeaucauTh KOMTUYECTBO HEYETHBIX JIEMEHTOB B IIEPBOM YETBEPTH.

Bapuanm 7
1. ChopmupoBath MaTpuIly BUa:

[$ =SSN

0
5
1
5
2

NN O1TO O
N O1O 01O
01O O OO

103



2. BBIUACITUTH B 3TOW MATPHUIIe KOJTMIECTBO PJIEMEHTOB, KPATHBIX 5.

3. BEIIuciuTh CyMMy HEUYETHBIX DJIEMEHTOB B KaXKIOW CTPOKE MATPHIIHI.
4. BbIUUCIUTh MAKCUMYM U3 3JIEMEHTOB B Ka)KJIOM HEUETHOM CTOJIOIIE.
5. BeluncnuTek npousBeieHUEe SIEMEHTOB B TPEThEN YETBEPTH.

Bapuanm 8

1. ChopmupoBath MaTpuIly BUa:

-1 -1-1-11
-1 -1 -1 2 2
-1 -1 3 2 2
14 2 2 2
5 2 2 2 2

2. BBIuucnuTh B 3TOH MaTpuUlle CYMMY HEUETHBIX 3JIEMEHTOB.

3. BBIUUCINTD KOJIMYECTBO OTPHUIATEIBHBIX JJIEMEHTOB B KaXIOM CTOJOIE
MaTpULBI.

4. BBIYMCIIUTh POU3BEICHUE YETHBIX 3JIEMEHTOB B Ka)XK/10M YETHOU CTPOKE.

5. Bbruncinnte MUHUMYM HUKE TJIABHOW JUArOHAJIH.

Bapuanm 9

1. ChopmupoBath MaTpuIly BUa:

ArDADMDMPE
DA DERE
I N NN
D NN
P NN NN

2. BEIYucaIuTh B 3TOH MaTpHUIle KOJIMYECTBO SJIEMEHTOB, KPAaTHBIX 7.

3. BEIauciuTh CyMMy HEUETHBIX DJIEMEHTOB B KaXKIOW CTPOKE MATPHIIHI.

4. BeIYUCIUTh IPOU3BECHUE YETHBIX JIEMEHTOB B KaXKJIOM HEUETHOM CTOJIOIIE.
5. BeraucauTh MaKCUMYM BBIIIIE TJIAaBHOM THATrOHATIH.

Bapuanm 10

1. ChopmupoBath MaTpuIly BUa:

1 2 3 4 -1
1 2 3 13
1 2 -13 3
1 13 3 3
-1 3 3 3 3
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2. BBIyuciuTh B 3TON MaTpULle CYMMY YETHBIX 3JIEMEHTOB.

3. Beruucnuth mpou3BeeHNEe MOJOKUTENBHBIX AJIEMEHTOB B KaXXIOM CTOJIOIE
MaTpHLBI.

4. BBIYMCIIUTD KOJIMYECTBO HEUETHBIX AJIEMEHTOB B KaXKJOM YETHOM CTPOKE.

5. BbluMciauTe MUHUMYM B IIEPBOM YETBEPTH.

IToab30BaTENbLCKHUI THII JAHHBIX

B mpaktuueckux 3amayax ynpaBieHUs JAHHBIMU Yallle TPUXOJIUTCS paboTaTh ¢
Ha0opaMu 5JIEMEHTOB COBEpIIEHHO pa3Hbix TUNoB. B VBA-nporpamme st
yopaBieHUs TakoW HHQOpMAIMEN Jydllle BCEro CO3AaTh NOIb308AMENbCKUL MUN
OAHHbIX.

OrpoMHOe uucino 0a3 JaHHBIX (PAKTHUYECKH TMPEJCTABISIIOT TAaKOTO K€ THUMa
OpPraHU30BaHHYIO CTPYKTYPY, HO B DJIEKTPOHHOM BUJIE.

baza naHHbIX — 3TO HA0Op 3amucei, Kaxkaass U3 KOTOPHIX COCTOUT W3 MOJIeH Jist
XpaHEHUs OTACNBHBIX 3JIEMEHTOB HH(opmaiuu. Pa3Hble mToNsT MOTYT XpaHUTH
JAHHBIE COBEPIICHHO Pa3IMYHBIX THIOB (CTPOKH, YWCIIA, AAThl MM YTO-TO APYTOE).
Conep:xuMoe OJHOTO M TOTO € MOJISl MPU MEepPexoJie OT 3alUCU K 3alHUCH MOXKET
MEHSITBCS, HO TUI XPAHUMBIX B TIOJI€ TAHHBIX OCTAETCS BO BCEX 3AMUCIX OJJHUM U TEM
xKe.

[lepeMeHHYI0 TIOJIB30BATENICKOTO THIA MOXHO  CPaBHUTh C OTJEIbHOU
KapTOUKON B KaTajore WX OJHOM 3amuchio B 0a3e maHHBIX. YTOOBI MpeacTaBUTh
LEJIBII KaTallor ¢ KapTOouKaMu WA 0a3y JaHHBIX C 3alIUCAMH, HEOOXOUMO OOBSIBUTh
MacCCHB JIaHHBIX TI0JIb30BaTeIbckoro tuma (tadsm. 11).

Tabnuma 11
3amnuco

(Ilepcona) = 33 | IMempos | Huronaii | Xumuxoe 100-128 | 332681 | 12.09.99
12 | CunmopoB | Muxamn ITp. Mupa 6-12 651343 | 15.06.99
\ 11 | UBano | Ceprei ITp. Mapkca 100 261763 | 21.08.99

TT\_—

Tlonga

/]

I[J'ISI OOBSIBIICHMS MOJIB30BATEILCKOTO THIIA HaHHBIX UCITIOJIB3YCTCA OICpaTop

Type.

Type Nwms 3anucu
Nwmsd nona As Tun
Nwmg nonsa As Tun
Nwmsd nonsa As Tun

End Type

B cnenyromiem npumepe oObABISETCS TUI TaHHBIX, YKa3aHHBIX B Ta0. 11.
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Ilpumep

Type Ilepcona
Nom As I nteger
Fam As String
Im As String
Ad As String
Tel AsLong
Dat As Date

End Type

B onepatope Type oObsaBisieTCs: TUM TaHHBIX OJHOM 3aMucH, KOTOpasi COCTOUT U3
MEPEMEHHOM 11eJI0r0 THUMA, TPEX CTPOKOBBIX 3HAYEHUM, NJTMHHOTO 1IEJIOT0 U JIaThl.

Korna nepemennas tuna Ilepcona Oyner oObsiBieHa, TO B 3TOM NEpPEMEHHOMU
aBTOMaTUYECKU OyAeT NPEeAyCMOTPEHO MECTO JJIS BCEX WIECTH DJIEMEHTOB,
MEPEUYUCIICHHBIX B OOBSBICHUU THUIIA.

YroObl TOMYYUTh HETyo0 0a3y maHHBIX (cM. Tadi. 11), HeoOXOIUMO OOBSIBUTH
MacCHB C IIOMOIIBI0 omiepaTopa Dim:

Dim T(10) AsIlepcona.

[Tocne 0ObsABICHUS IEPEMEHHOMN €€ MOXKHO 3aMOJIHATh U 00padaThHIBATh.
IIpu pabote ¢ 3neMeHTamMu 3aiCcU HEOOXOAMMO YKa3bIBaTh UM 3alUCH U YEpe3
TOYKY UMSI MOJIS.

Ilpumep

T(1). Nom =33

T(1). Fam = "IleTpoB"

T(1). Im = "Huxkomnai"

T(1). Ad = "Xumukos 100-128"
T(1). Tel = 332681

T(1). Dat = #12.09.99#

'

Uma WUwmsa 3HaueHue
3anuUcyu IOJIs

Onepamop npucoeounenus

[Ipu 3amonHEHHH HECKOJIBKUX SJIEMEHTOB Cpa3y HCIOJIb3YETCA OIepaTop
npucoeauaenns With. O MokeT COKpaTuTh 00BEM Balllel TPOrPAMMBI.
OOmuit By oneparopa npucoeaunenus With:

With Nwms 3anmucu
OnepaTopsl, B KOTOPBIX MPUCYTCTBYIOT UMEHA IOJIEH
End With
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Ilpumep

With T(1)
.Nom =33
. Fam = "Iletpos'
. Im = "Huxkomai"
. Ad = "Xumukos 100-128"
. Tel = 332681
. Dat = #12.09.99#

End With

3agaua 1. [Tycte manubie Tadn. 11 HaxomsTcs Ha mepBoM paboueM nmcte Excel.
[IpounTtats 3Ty TaONMUIly U BEIBECTH Ha me4yaTh Bce nanHbie 0 [lerpoBe Hukomnae.

IIpoecpammusiii k00

Option Explicit
Type Ilepcona
Nom As Integer
Fam As String
Im As String
Ad As String
Tel AsLong
Dat AsDate
End Type
Sub PR25()
Dim T(10) AsIlepcona
Dimi As Integer
‘ cunThIBaHKMEe TaOIUILI ¢ aucTa EXcel
Fori=1To3
WithT(i) * omeparop npucoeanHEeHUS
. Nom = Cells(i, 1)
. Fam = Cellg(i, 2)
.Im=Cdlls(i, 3)
. Ad = Cdlls(i, 4)
. Tel = Céllg(i, 5)
. Dat = Cell«(i, 6)
End With
Next i
* 00paboTka TabJauLIbl U BHIBOJ] PE3YJILTATOB
Fori=1To3
With T(i)
If . Fam="TIerpos" And . Im = "Huxkomaii" Then
MsgBox ((Nom& "" & .Fam& ""& .Im&""_
& Ad&""& . Td&""& .Dat)
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End If
End With
Next |
End Sub

3agaua 2. [Tycts manubie Tada. 11 HaxomsTes Ha mepBoM paboueM nmcte EXcel.
[Tpountare Tabmuiy c aucra Excel um oTcopTHpoBaTh 3ammMcH MO BO3PACTAHUIO
HOMepoB. [TorydueHHYI0 TaOJIUIly BRIBECTH Ha JTUCT EXCel Hike McXoMHOM TaOIHIIbL.

B onmcanum nepeMeHHBIX J00aBISIOTCS .

DimN, K, AsInteger, P AsIlepcona

Onucanue 1 BBOJ TaOJIHIIbI, KaK B npumepe 1.

OcCHOBHas 4acTh MPOrpaMMBbI

Fork=1Ton-1

Fori=1Ton-k ‘ COPTUPOBKA METOIOM “ ITy3bIphKa”
If T(i). Nom>T(i + 1). Nom Then
P=T()
TH=T@{+ 21
Ti+1)=P
End If
Next i
Next k
' pacmeyaTka HOBOW TaOJIUITBI
Fori=1Ton
With T(i)
Cells(i+n+1,1)=.Nom
Cdls(i+n+1,2)=.Fam
Cels(i+n+1,3)=.Im
Cdls(i+n+1,4)=.Ad
Cels(i+n+1,5) =.Te
Cels(i+n+1,6)=.Dat
End With
Next i
End Sub

Jlo6aBum B Tabn. 11 mone “Hauucnenue”, T.e. ogHa 3amuch OyJIeT COCTOSTH U3
cienytromux mosiei: Nom, Fam, Im, Ad, Tel, Dat, Nach.

Jlns moGaBiieHWs B 3allMCh HOBOTO TIOJIS CJIEAYeT J00aBUTh €ro B OINHMCAHHE
3armcu (pasnen Type).

3agaua 3. B HOBOI Tabnuile BBIYMCIUM CYMMY, HA4YUCICHHYIO Ha BCEX
COTPYIHUKOB.

B onucanuu nepeMeHHbIX J0OABIISIETCS
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Dim S As Integer
B onucanue 3anucu noodasisercs mose Nach.

OcCHOBHas 4acTh MPOrPaMMBbI

S=0

Fori=1ToN
With t(i)

S=S+.Nach

End With

Next |

Cdls(i+N, 1) = "Hroro"
Cells(i+N, 7) = S

3anaua 4. 3anaHa TabnMia BKJIAJ0B KIMEHTOB OaHKa, COCTOSIIAS U3 CIAEAYIOIINX

noJiek (taou. 12).

Tab6muma 12

Ne cuema Damunusn H.0. | Cymma exnaoa, pyo. | Ilpoyenmut Hmo:
192 | TlerpoB N.C. 10000 10
64 | lBanos K.T. 5000 8
12 | CunopoB B.A. 25000 10

BbaucanTe cymMMmy, MOJYYCHHYIO dYepe3 TroJ KakIbIM KJIHEHTOM (CToJoerr
“Utor”), oOIIyr0 CyMMy TI€pBOHAYAJIbHBIX BKJIQJO0B M HTOTOBYI0 CYMMY BCeEX
BKJIQJIUMKOB, a TaKXKe OINpEeAeIuTh BKIAJUMKa C CaMbiM OOJIBIIIMM HWTOTOBBIM

BKJIaIOM.

IIpoepammuwiii k00

Option Explicit
Type Stroka
Nch As Integer
Fam As String
IO As String

PSum As Double

Pro As Integer
Itog As Double
End Type
Sub PR26()
Dim Klient(100) As Stroka, N As Integer, i As Integer
Dim SP As Double, SItog As Double, imax As Integer, max As Double
N = Val(InputBox("Beenute Koan4ecTBO KIUESHTOB"))

‘ 3arnosHeHne TaOJIUIbI

Fori=1ToN
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With Klient(i)

. Nch = Cells(i, 1)
. Fam = Cellg(i, 2)
.10 = Céllg(i, 3)
. PSum = Cdlls(i, 4)
. Pro = Cellg(i, 5)
.Itog =. PSum + (. PSum * . Pro) / 100
Cellg(i, 6) = .Itog
End With
Next i
Sltog = 0: SP = 0: max = -32000
Fori=1ToN
With Klient(i)
SP=SP+.PSum

Sltog = Sltog + . Itog
If . Itog > max Then
max = . |tog
imax =i
End If
End With
Next i
Cells(N + 4, 1) = "utoro"
Cells(N + 4, 4) = SP
Cells(N + 4, 6) = Sltog
Cells(N + 6, 1) = "maxkl"
Cells(N + 6, 2) = Klient(imax).Fam
End Sub

JlabopaTopHasi paGoTa Ne 22
Bapuanm 1

1. Co3znats Ha iepBoM padbodem jucte Excel tabmuiy ciemyromiero Buaa:

Damunusn No Mnuna Konuuecmeo
Mmapwpyma Mmapwpyma OCMAHO0BOK

2. BBectn gaHHBIE O MATH BOIUTENAX aBTOOYCA.

3. Cuwurath Tabmuiy c nucta Excel.

4. OrtcopTupoBaTh 3amucu 1o momo “Ne Mapmpyra” (0 BO3pacTaHUIO) U
BBIBECTH TOTYYCHHYIO TaOJIUITy Ha BTOpoi pabounii muct Excel.

Bapuanm 2

1. Co3nate Ha iepBoM pabodem jucte Excel Tabnuimy cnemyromiero Buaa:
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Damunun | o keapmupwr | Ilnowade | Konuuecmeo npoxrcusarouwjux

2. BBecTu maHHBIC O MATH KUIBIAX.
3. Cuwurath Tabmuiy c nucta Excel.
4. OrcoptupoBaTh 3amucu 1o moi “DPamunus” (Mo yOBIBAHWIO) W BBIBECTH
MOJTyYEHHYIO TaOJIMIly Ha BTOpOH pabouuii muct Excel.
Bapuanm 3
1. Co3nate Ha iepBoM padbodem jucte Excel Tabnuiy cnemyromiero Buaa:
Haszeanue | Cmoumocmop Bospacm Cmpana-
peodenka npou3zeoo0umens
2. BBecTu maHHBIC O TSTH UTPYIIIKAX.
3. Cuwurath Tabmuiy c nucra Excel.
4. OrtcopTupoBaTh 3amucH 1Mo 1o “Bo3pact pedenka” (10 BO3pacTaHUIO) U
BBIBECTH ITOJIYICHHYIO TaOJIMIy Ha BTOpoi padouwmii auct Excel.
Bapuanm 4
1. Co3nate Ha iepBoM padbodem jucte Excel Tabnuiy cnemyromiero Buaa:
D.U.0. Cymma exnaoa % 3a mecay
2. BBectu maHHBIC O MATH KIMEHTaX OaHKA.
3. Cuwurath Tabmuiy c nucta Excel.
4. OrcoptupoBath 3amucu 1o momto “CyMmma Bkiama” (1o BO3PACTaHUIO) U
BBIBECTH IMTOJIYICHHYIO TaOJIUIy Ha BTOpoi padouwmii auct Excel.
Bapuanm 5
1. Co3narte Ha iepBoM padbodem Jucte Excel Tabnuiy cnenyromiero Buaa:
Damunusn Ne peiica Bec eewent Konuuecmeo seweit
2. BBectn maHHBIE O MATH MACCAKUPAX.
3. Cuaurars Tabaumy c iucra Excel.
4. OtcoptupoBaTh 3amucu 1o 1o “Ne perica” (1o yObIBaHHIO) W BBIBECTH

NOJYYCHHYIO TaOJIMIy Ha BTOpO# pabounii mct Excel.
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1.

Bapuanm 6

Co3nate Ha iepBoM pabouem sncte EXcel Tabnuiy cienyromero Bua:

Damunun No Ilnama 3a cymku Koauuecmeo cymok

N

1.

BBectu paHHBbIE O MATH KUIbIAX TOCTUHUIIBI.

CuwnraTh Tabnuiy ¢ nmucta Excel.

OTtcoptupoBaTh 3amucH 1o noito “ @amunus” (M0 BO3pacTaHUIO) U BBIBECTH
MOJTy4EHHYIO TaOJIMIly Ha BTOpOM pabouuii muct Excel.

Bapuanm 7
Co3nate Ha iepBoM pabouem sncte EXcel Tabnuiy cienyromero Bua:

Haumenoeanue | Cmpana-3aKa3uux Obvem Cmoumocmo

nocmaexKku

N

BBecTu paHHBbIE O MATH HKCIIOPTUPYEMBIX TOBapaX.

CuwnraTh Tabnuy ¢ nmucta Excel.

OTtcoptupoBaTh 3anmucu 1mo moiro “CtoumMocts” (10 yOBIBAHWIO) U BBIBECTH
MOJTy4EHHYIO TaOJIMIly Ha BTOpOH pabouuii muct Excel.

Bapuanm 8

Co3nate Ha iepBoM paboueM sucte EXCel Tabnuiy ciemyromero Buaa:

D.U.0. Cmpaxoeasn cymma Koo cmpaxoexu

N

1.

BBectn maHHBIE O TIATH KIIMEHTaX CTPAXOBOW KOMIIAHUH.

CuwnraTh Tabuuy c nmucta Excel.

OtcoptupoBath 3amucu 1o noio “@®HUO” (Mo Bo3pacTaHHIO) M BBIBECTH
MOJTyYEHHYIO TaOJIMIly Ha BTOpOH pabouuii muct Excel.

Bapuanm 9

Co3nate Ha iepBoM pabouem sncte EXCel Tabnuiy cienyromero Bua:

Ha3zeanue Cmonuua | Ilnowaow YQucaennocmo HaceleHuUs

2.
3.

BBecTu JaHHBIE O ISATH CTpPAHAX.
CuwnraTh Tabnuiy c nmucta Excel.
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4. OrtcoprupoBath 3anucu 1o moiro “Cromuna” (Mo yOBIBaHHIO) W BBIBECTH

NOJYYCHHYIO TaOJIMIy Ha BTOPO# pabounii mct Excel.
Bapuanm 10

1. Co3znats Ha iepBoM padbodem nucte Excel tabmuity ciaemyromniero Buaa:
Aemop Hazeanue knucu 100 uzoanus Tupaoic

2. BBecTu naHHBIC O TSTH KHATAX.

3. Cuwurars Tabnuiy c nmcra Excel.

4. OtcoptupoBath 3amucu 1o moio “ABTop” (MO BO3PACTAaHUIO) W BBIBECTH
MOJTyYEHHYIO TaOJIMIly Ha BTOpOM pabouuii muct Excel.

JlabopaTopHas pa6ora Ne 23
Bapuanm 1
1. Cosznats Ha pabodem ucte Excel tabnuiy cnemyromero Buaa:
Ha3zeanue 3on0mo bponsa Cepeopo Cymma
KOMAaHnowl

2. BBectu maHHBIE O ceMHU KOMaHAaX (KpoMe IOCIIEIHEr0 CTOJIONA).

3. Cuwurars Tabnumy c nucra Excel.

4. Bpluucnuth oOliee KOJIMYECTBO MeAaneil y KaXXJoil KOMaHIbl U BBIBECTH
NOJTy4YCHHBIC JaHHbIe B Ta0uiy (mose “Cymma’).

5. Hailitu xoMaH[bI, y KOTOPBIX 30J0THIX Menaayie Oomblie, yeM OpOH30BbIX, U
BBIBECTH MX Ha3BaHUS Ha BTOpo pabounii nuct EXcel B mepBom cronbiie.

Bapuanm 2
1. Cosznats Ha pabodem nucte Excel tabnumy cnemyromero Buaa:
Haumenoeanue | Konuuecmeo, k2 Ilena 1 k2 Pacxoowt

2. Beectm naHHBIC O ceMu ToBapax (KpoMe MOCIEIHEro CTOIOIa).

3. Cuwurars Tabnuiy c nucra Excel.

4. BbluucnuTh pacxolbl Ha Ka)XJblil TOBAp U BHIBECTU IMOJIYUYEHHbIC JaHHBIE B
tabmuiy (rmose “Pacxompr”).

5. Haiitu ToBap ¢ MakCcMMalbHOW IIEHOW W BBIBECTH €r0 Ha3BaHWE U IIEHY Ha

pabounii muct Excel.
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Bapuanm 3

Co3nats Ha pabouem nucte Excel Tabnuity cienyromero Bua:

Aemop Hazeanue Tupasnc 100 uzoanusn

agrwN

1.

BBectn maHHBIE O CEMU KHHUTaxX

CuwnraTh Tabnuy c nmucta Excel.

BeraucauTh o0muil THpaXk BCEX KHUT 1 MEHUMAJIBHBIN THPaX.

Hatitn kauru 1993 roga u3manus M BEIBECTH UX Ha3BaHHS Ha paOOYUil JIUCT

Excel.

Bapuanm 4

Co3nate Ha pabouem nucte Excel Tabnuiy cienyromero Bua:

Buo Ckopocmo | /lnuna nymu, | Konuuecm- | Bpema | Bpemsa na

mpancnop Km/u Km 60 CMOAHKU, | 6€Cb nymb,

ma OCMAHO60K Y U

P~ owN

BBecTn maHHBIE 0 ceMU MamUHax (KpOMe MOCIEIHETO CTOIONA).

CuwnraTh Tabnuiy ¢ nmucta Excel.

Bbruncinte BpeMmsi, 3aTpadyeHHOE KaXIbIM BHJIOM TPAHCIOpPTAa Ha BECHh
MapIIpyT, ¥ BBIBECTH MOJyUEHHBIC JaHHBIC B TaOauIy (mosie “Bpems Ha Bech
nyTh" ).

Haiitu TpancnopT ¢ HauOOJIBIIMM KOJUYECTBOM OCTAHOBOK M BBIBECTU €r0
Ha3BaHHE U CKOPOCTh Ha pabounii uct Excel.

Bapuanm 5

Co3nate Ha pabouem nucte Excel Tabnuiy cienyromero Bua:

Has3zeanue Botuzpoiuuu Ipouzpviuu
KOMAHObL

akrowp

BBectn nanHbIE 0 ceMU KOMaHIax

CuwnraTh Tabnuiy ¢ nmucta Excel.

BoruncnuTh 00111€€ KOJTUYECTBO BHIMTPHILIEH U MPOUTPHIIIEH.

HaiiTu koMaHzbl, Y KOTOPBIX BBIUTPBHILNICH OOJbIIE, YeM MIPOUTPHIIICH, U
BBIBECTH MX Ha3BaHUS Ha pabouwmii muct Excel.
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Bapuanm 6

1. Co3natb Ha pabodem sucte Excel Tabnuiy cienyromero Buaa:

Aemop Ha3zeanue Tupaxc | U30amenvcmeo Too
U30aHUA
2. BBecTu naHHBIC O CEMU KHHTaX.
3. Cuurare Tabauiy c nucra Excel.
4. BbIUUCIUTH MAKCUMAIbHBIN TUPAXK.
5. HaiiTm kHurHM, BBINYIIEHHBIE W3AATENLCTBOM ' [IpocBelienue”, THUpax

koTopbix Oosiee 10000 sK3eMIUIIPOB, ¥ BBIBECTH WX Ha3BaHUSA Ha pabouuit
et Excel.

Bapuanm 7
1. Co3nate Ha paboueM sucte Excel Tabnuiy ciemyromero Buaa:
Damunusn Ne keapmupol Ilnama 3a keapmupy 6 sansape
2. BBecTu maHHBIC O CEMU JKHIIbIIAX.
3. Cuaurare Tabaumy c nucra Excel.
4. BprYUCIHATH OONIYIO IUIATY 32 STHBAPh BCEX JKHIIBIIOB.
5. HaiiTu KonM4uecTBO KUIBIIOB, HE 3aIUIATUBIINX 33 KBAPTHPY, U BBIBECTH UX
dbamuHK 1 HoOMepa KBapTHp Ha padbouwmii auct Excel.
Bapuanm 8
1. Co3nate Ha pabodem sucte Excel Tabnuiy ciemyromero Bujaa:
D.U.0. Cymma eéxknaoa | Ilpouyenm | Bozepawiaemasn cymma
2. BBectu maHHBIE O CeMU KIucHTaX OaHKa (KpoMe IOCIIeIHEr0 CTOIONa).
3. Cuwutars Tabnuiy c nucra Excel.
4. BpMMHCIATH BO3BpANIaeMyl0 CYMMY IS KaXJOTOo KIWUEHTAa W BBIBECTH
NoJTydeHHbIe JaHHbIe B Ta0nuiy (mose “ Bo3Bpamaemas cymma”) .
5. HaiifTu KIWEHTOB, TOJOXHUBIIUX MHUHHMAIBHYI0O CYMMY, ¥ KIHEHTOB,
MOJIYYHBIITNX MaKCUMATHHYIO CYMMY, BBIBECTH UX (DamMuUIHH.
Bapuanm 9
1. Co3natb Ha pabodem sucte EXcel Tabnuiy cienyromero Buaa:

115



Has3zeanue Cmoumocmo Bo3pacm pedenka

BBecTn maHHBIE O CEMH UTPYIITKAX.

CuwnraTh Tabnuiy ¢ nmucta Excel.

BBI4ucinTh 001IyI0 CTOMMOCTh BCEX UTPYIIEK.

Haiitu urpymiku ais peOeHKa MATh JeT CTOMMOCTBI0 MeHee 50 pyOneit u
BBIBECTH MX Ha3BaHUS Ha pabouwmii muct Excel.

arowp

Bapuanm 10

1. Co3nate Ha pabodeM sucte EXcel Tabnuiy cienyromero Buaa:

D.U.0. No peiica | Bec gewieii Koauuecmeo geweii

BBecTu gaHHBIE O CEMU MACCAKUPAX.

CuwnraTh Tabnuiy ¢ nmucta Excel.

Beranciute 0o0muii Bec Beliedl BCEX MACCAKHPOB M MaKCHMAalbHBIA BEC
BELIEH.

5. Haiitu maccaxupos, ynerapommux peiicom 345, u BbeIBecTH WX (aMUIUU Ha
pabouuii muct Excel.

> wN

IMoanporpamMmmabl

[Ipy  HanmWcaHuM  JJIMHHBIX  [POrPaMM  pPaAlMOHAIBHO  HCMOJb30BaTh
MOAIPOTPaAMMBI.

Iloonpoecpamma — 310 OTHENbHBIA OJIOK, KOTOPBII MOKET BOCIPUHUMATHLCS KaK
ornenbHas mnporpamma. B VBA  cymectByer 1aBa  BuAa NOANPOTrPaMM:
MOAIporpaMMa-nporeaypa u noarnporpamMmma-GyHKITusI.

Hoonpozpamma-npouedypa

HozmporpaMMa—npoue):[ypa MOXCET BbIYHUCIATH OJHO 3HAYCHHC, HCCKOJIBKO
3HAUCHUM WU HE IIPOU3BOAUTh HUKAKHUX BLIQHCHCHHﬁ, a UCIIOJb30BAaThCA B KAYCCTBC
InporpaMmeal, BI)IBOI[?IH.IGIZ Ha 5KpaH TCKCT UJIK PUCYHKH.

CHHTaKCUC TIOITPOrPAMMBI-TIPOLICTYPHI:
[Public | Private] [Static] Sub Ums([Crnimcok aprymenToB])
Teno noanporpaMmel

End Sub
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Bobiz06 niporienypbl SUD U3 Ipyroi mpoueaypsl MOKHO MPOU3BECTH CIICIYIONIIM
00pa3oM:

Wwms niporieypbl [CiMcok (pakTHUECKHX MapaMeTpoB]

Crucok (hakTHUECKHX IMapaMeTpoOB — 3TO CIIMCOK apryMEHTOB, MeEpeIaBaeMbIX
nporieaype. OH JIOJDKEH COOTBETCTBOBATh CIMCKY, 3aJaHHOMY B OIMCAHHUU
MPOIEAYPHI, IO THUITY U KOJUYIECCTBY.

DneMEeHTHI ONTUCAHUS MPOTIEAYPHI PACCMOTPEHHI B Tabi. 13.

Tabauua 13

Public VYka3bIBaer, 4To npoueaypa Sub moctynHa s Bcex aApyrux
OPOLIEIYP BO BCEX MOIYIISIX

Private VYka3sbIBaer, 4To mpoieaypa Sub 1octymHa Uit Jpyrux mporeayp
TOJIKO TOTO MOJIYJIsI, B KOTOPOM OHA OTHCaHa

Static VKa3bIBaeT, 4TO JIOKAJIBHBIC IEPEMEHHBIE MTPOIIeTypbl SUb
COXPaHSIOTCS B IPOMEXKYTKAaX BPEMEHH MEXY BEI30BAMH 3TON
pOLEAYPHI

Cnucox aprymeHToB | CHECOK IEpeMEHHBIX, KOTOPBIE TIEPEIatoTCs B Mporeaypy Sub mpu
ee BbI30Be. VIMEeHa NIepeMEHHBIX pa3eisaioTCs 3asTON

Ilpumep
OcHOBHBIE CIIOCOOBI NEepeiaur MapaMeTpoB B MPOLIEAYPE.

Option Explicit

Dim c As Double

Dim a As Integer

Dimb As Integer

Sub PR27()

B=12

Fora=1To5
Summaa, b, ¢
MsgBox("c=" & C)

Next a

End Sub

Sub Summa(ByVal al, bl AsInteger, ByRef s As Double)

S=al+bl

End Sub

B manHOI mporpaMme MbI CTAIKMBAEMCSI ¢ HECKOJIBKUMU BHIaMH [TAPaMETPOB:
- TJ100aJbHBIC MapaMeTphl — C, &, b;

- JIOKaJIbHBIC TapaMmeTpsl — S, al, bl;

- TapaMeTphl, Mepeaaronmecs mo 3nadeHuio — al, bl;

- TapaMeTphl, MepeaarOUecs M0 CChIIKE — S

- (pakTHUECKHE TapaMeTpsl — @, b, C;
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- (opmanbHbIe mapameTpsl —al, bl, s.
Jloxanvrvie u enodanvhvie napamempwi (nepemennvie)

HapaMeTpLI ,  KOTOpPBIC OIIMCaHbl W  HCIOJB3YIOTCA BHYTPU MIPOLCAYPBhI,
Ha3bIBAIOTCA JIOKAJIbHBIMHU, ad MAapaMCTPbl, KOTOPLIC OIIMCAHBI B Ha4daJIC MOAYJIA H
MOTYT UCIIOJIb30BAaTLCA B JTI000H npoucaype MOAyJisd, Ha3bIBAKOTCA rI100aILHBIMH.

Dopmanvuble u pakmuyeckue napamempul

OnucbiBaeMbI€ B 3ar0JIOBKE MPOLETYPHI TapaMeTpbl HA3bIBAIOTCS (hOPMaTbHBIMHU,
a T€ MapameTpbl, KOTOPbIE MOJCTABIAKOTCS HA UX MECTO HPHU BBI30BE MPOLIEAYPHI,
Ha3bIBAIOTCS (PAKTUUECKUMH, TaK KaK OHU TPHU BBINOJHEHUU MNPOLEIYpPhl Kak Obl
3ameniatoT Bce (opmanbHbie. DopmanbHble U (HAKTUUECKUE HapamMeTphbl JOJAKHBI
COBIIAJIATh O THUIY U N0 KOJIUYECTBY.

Iapamempoi, nepedarowjuecst o 3HAUEHUIO U NO CCOLIKE

[TapameTpsl, Tepenarommecs IO 3HAYCHUIO, — O3TO  IapaMeTpPbl, 3HAYCHUS
KOTOPBIX TEpeNalTcsl B MOANPOrpaMMy W HE TepenaroTcss u3 Hee oOpartHo. Ilepen
TaKUMHU TlapaMeTpamu craBuTcs orepatop ByVal. Ilapamerpsl, nmepemaromuecs 1o
CCBUIKE, — 3TO THapaMeTphl, 3HAYCHHUS KOTOPBIX BBIYHCISIOTCS B MOIIpOrpaMMe U
nepealoTcsl W3 Hee B JApyrue moamporpammbl. [lepen TakuMu mapameTpaMu
ctaBuTCs onepatop ByRef.

PaccMoTpuM HECKOJIBKO MPUMEPOB UCIOJIE30BAHHUS MTOATPOTPAMMBI-IIPOIICTYPHI.

3agaua 1. Chopmuposats Tpu MaTpuinbl A(K, K), B(L, L), C(M,M) na pa3HbIx
muctax Excel.

Pa3zmepHOCTh y Ka)XA01 MaTpHUIIbI CBOS.

MatpHuiisl TOJKHBI UMETh BUJT

1 0 - 0 N
020 -0
. 0 3 0 ..
020 -0
10 0O N

Ilpoepammusiii k00

Option Explicit

Dimi AsInteger ‘ onmcaHue TII00ATBHBIX TIEPEMEHHBIX
Dim| As Integer

Sub PR28()

Dima(1 To 10, 1 To 10) As Integer

Dimb(1 To 10, 1 To 10) As Integer

Dimc(1 To 10, 1 To 10) As Integer

Dim K AsInteger, L AsInteger, M AsInteger

118



K = Val(InputBox("Beemu K"))
L = Val(InputBox("Baemu L"))
M = Val(InputBox("Beemu M"))

FK,a * BBI30B MOJIIIpOTpaMMbl F 1iis maccuBa a
FL,b ‘ BBI30B moAnporpamMmsl F 11t Mmaccusa b
FM,c * BBI30B MOJIIporpaMmbl F 111 maccuBa C
Worksheets("JIuctl").Select ‘ mepexoaum Ha Jluctl
WK, a * BpI30B noanporpammel W nisis maccuBa a
Worksheets("JIuct2").Select ‘ mepexoaum Ha JIuct2
WL,b * BBI30B moanporpammbl W s MmaccuBa b
Worksheets("JIuct3").Select ‘ mepexoaum Ha Jlnct3
WM,c * BpI30B noanporpammel W nijiss maccuBa C
End Sub

Private Sub F(ByVal n AslInteger, ByRef x() As Integer)
Fori=1Ton ‘ dopMupoBaHue MaTPHUIIBI
Forj=1Ton
x(i,]) =0
Ifi=) Thenx(i,]) =i
Ifi+j=n+1Thenx(i,j)=n+1-i
Next j
Next i
End Sub
Private Sub W(ByVal n As Integer, ByRef x() As Integer)
Fori=1Ton ‘ BBIBOA MAaTPHIIbI
Forj=1Ton
Cdlls(i, j) = x(, )
Next j
Next i
End Sub

3agaua 2. [IpounTtaTh Tpr MaTPUIILI C pa3HbIX JUCTOB EXCel. B kaxxnoi maTpuiie
BBIYHCIIATh MAKCUMAJIbHBIN 3JIEMEHT, 4 3aTEM HAWUTH CyMMY 3THUX MAKCUMYMOB.

IIpoepammusiii k0O

Option Explicit

Dimi Aslnteger, ] AsInteger ‘ omucanue ri100aTbHBIX TAPAMETPOB
Sub PR29()

Dima(1 To 10, 1 To 10) As Integer

Dimb(1 To 10, 1 To 10) As Integer

Dimc(1 To 10, 1 To 10) As Integer

Dim K AsInteger, L AslInteger, M As Integer, MaxA As Integer
Dim MaxB As Integer, MaxC As Integer, S As Integer

K = Val(InputBox("Beenu K"))
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L = Val(InputBox("Baemu L"))
M = Val(InputBox("Beemu M"))

Worksheets("JInctl").Select ‘ mepexoaum Ha Jlnctl

Wwod K, a * BBI30B monporpamMmmel WwOod 1711 MaTpUIIs! &
Worksheets("JIuct2").Select ‘ mepexoaum Ha Jlnct2

Wwod L, b * BBI30B noanporpammbl Wwod 11t MmaTpuirsr b
Worksheets("JInct3").Select ‘ mepexoaum Ha JIlnct3

Wwod M, ¢ ‘ BBI30B o qporpammbl WwOod 117151 MaTpUIIs! C
Max K, a, MaxA * BBI3OB MoJiporpaMmmbel Max nsis MaTpuils a
Max L, b, MaxB ‘ BBI30OB momnporpaMmmer Max st Matpuiis! b
Max M, c, MaxC ‘ BBI30B moAnporpaMmmMel Max asis maTpuils C

S=MaxA + MaxB + MaxC

MsgBox ("MaxA=" & MaxA)

MsgBox ("MaxB=" & MaxB)

MsgBox ("MaxC=" & MaxC)

MsgBox ("S=" & S)

End Sub

Private Sub Wwod(ByVal n As Integer, ByRef x() As Integer)
Fori=1Ton ‘ BBOA MaTpHIIbI

Forj=1Ton
x(i, ) = Cells(i, )
Next j
Next i
End Sub
Private Sub Max(ByVal n As Integer, ByRef x() As Integer, ByRef max1 As
I nteger)
max1 = -32000
Fori=1Ton
Forj=1Ton
If X(i, j) > max1 Then max1 = x(i, j)
Next j
Next i
End Sub

3agavya 3. C moMOIIpIO CUYETUYMKA CIYYAHHBIX YHCEN 3al0JHUATH BE MATPHIILI Ha
pa3HbIX JucTax Excel u B ka0t MaTpuIle yIOPSIOUYHTh 10 BO3PACTAHUIO 3JICMEHTBI
Kax10# cTpoku. [TomydueHHbIe MaTPHUIBI BBIBECTH Ha Te e JIMCThI EXcel.

IIpoepammuwiii k00

Option Explicit

Dimi AslInteger, j Asinteger ‘' ommcaHnue ri100aJIbHBIX TAPaMETPOB
Sub PR30()

Dim x(1 To 10, 1 To 10) As Integer
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Dimy(1 To 10, 1 To 10) As Integer
Dim K AsInteger, L As Integer
K = Va(InputBox("Beenu K"))
L = Va(InputBox("Bsemau L"))
Worksheets("JIuctl").Select
Matr K, X
Worksheets("JIuct2").Select
Matr L,y
End Sub
Private Sub Matr(ByVal n As Integer, ByRef a() As Integer)
DimM As Integer, R As Integer
Range(Cells(1, 1), Cells(10, 10)).Select
Selection.Clear
Cells(1, 1).Select
‘ 3aMOJTHCHUE MATPHUIIBI
Fori=1Ton
Forj=1Ton
Cdlg(i, j) = Int(Rnd * 100 — 50)
a(i, J) = Cells(i, J)
Next j
Next i
‘ COPTUPOBKA
Fori=1Ton
ForM=1Ton-1
Forj=1Ton-M
If a(i, ) >a(i,j +1) Then

R=a(, ])
a(i,j)=a,j +1)
ali,j+1) =R
End If
Next
Next M

Next |
‘ BBIBOJ Ha JucT EXCel HoBo# MaTpHIlbI
Cells(i, 2) = "monryuennas matpuna”
Fori=1Ton

Forj=1Ton

Cels(i+1+n,j)=a(,])

Next j
Next |
End Sub

121



Iloonpozpamma-ghynkuyus

[TomoOHO moamporpammMe-tiporieaype Sub, momnporpamma-pyskmus Function
SIBIIIETCSI CAMOCTOSTCIIBHON MOANPOrpaMMOM, KOTOpasi MOYKET IMOJIy4YaTh apryMEHTHI,
BBITIOJTHATHh  TIOCJICIOBATEIIbHOCTh WHCTPYKIUHA WM HW3MEHSATH 3HAYCHUS CBOMX
apryMeHTOB. B OoTiaWuYue OT MOANMpPOrpaMMBI-IIPOIEAYPHI, MOAPOrpaMMa-(QyHKINs
MOJKET MPUMEHSATHCS B MPABOW YaCTH BBIPAKEHUS, KaK ¥ J00ast Ipyras BCTPOCHHAs
GYHKIMS, HaIpUMep KOCHHYC WM CHHYC yria. [loamporpamma-(yHKIUsS
BO3BpalllaeT OJIUH Pe3yJIbTaT, U OH JOJDKCH OBITh IPUCBOCH UMCHH 3TOH (DYHKIIHH.

CuHTaKCcHUC MOANPOTPaMMbI-() yYHKIIUH:

[Public | Private] [Static] Function Nms ([Ciimcok aprymenTos]) AS Tum
Teno noanporpamMmsl
Nwms = BeipaxeHnue

End Function

[MoanporpaMmma-QyHKIUS 8bi3bl6aenicsi B BBIPAKEHUU IO CBOEMY HMEHH, 3a
KOTOPBIM CJIEIYET CIIUCOK apTYMEHTOB B CKOOKaX:

[Tepemennas = Mms nmoamporpaMMbl-yHKIHH(CITHCOK apryMEHTOB)

3agaua 1. [lanel nelictBurenpHble yncina S, t. [loayunTs 3HaUeHNE BBIpaXKEHUS

Q(L2,s) Q(t,s) Q(2s 1,st),

2 2
a~ b
rae Q(a b)
a’ 2ab 3p? 4

Ilpoepammusiii k00

Option Explicit

Sub PR31()

Dim s As Double, t As Double, f As Double
s=Va(InputBox("Bseau S'))

t = Val(InputBox("Bseemu t"))

f=Q(1.2,9 +Q(t,s) —Q(2*s—1,s* 1)
MsgBox("f=" & f)

End Sub

Private Function Q(ByVal a As Double, ByVa b As Double) As Double
Q=@2+b2)/(@2+2*a*b+3*b"2+4)
End Function

3agaua 2. V3BectHa 3apaboTHas Mj1aTa COTPYAHUKOB JBYX OTIEIOB. BhraucinTh
CPEIHIOI0 3apa0O0THYIO ATy COTPYIHUKOB B KOKIOM OT/IEJIEC M ONPEICINUTD, T¢ OHA
0O0JIBIIIE U HACKOJIBKO.
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Ilpoepammusiii k00

Option Explicit

Dimi Asinteger ‘ Omnucanue r1o0adbHBIX TAPAMETPOB

Sub PR32()

Dim x(1 To 100) As Double

Dimy(1 To 100) As Double

Dim N As Integer

DimM As Integer

Dim Sz1 As Double

Dim Sz2 As Double

N = Val(InputBox("BeenuTte Koan4ecTBO COTPYIHUKOB 1-T0 oTnena™))
M = Val(InputBox("BeenuTte KOIU4IeCTBO COTPYIHUKOB 2-T0 oTeina"))
Sz1 =Sz(N, x, 2)

Sz2=5z(M, vy, 4)

MsgBox("Cpennsist 3aprutata cOTpyqHiUKOB 1-ro otnena =" & Sz1)
MsgBox("Cpennsist 3aprurata COTpyIHHUKOB 2-T0 oTaena =" & Sz2)

If Sz1 > Sz2 Then MsgBox("B 1-m otaene cpennss 3apruiata 0osbime")
If Sz2 > Sz1 Then MsgBox("Bo 2-m otaene cpeansis 3apmuiaTa 6osbiie™)
If Sz1 = Sz2 Then MsgBox("Cpennsist 3apruiata B OTJe/Iax OJMHAKOBA")
End Sub

Function Sz(ByVal k As Integer, ByRef a() As Double, ByVal k1 As
Integer) As Double

DimsAsDouble ‘ onucanue mpoMeXyTOYHOM MePEeMEHHON

s=0

Fori=1Tok ‘ cumTbiBaHMe mAaHHBIX U 3aII0JHEHUE MacCUBa
A(i) = Cellg(ky, i)
s=s+a(i) ‘ BBIYHCIICHHE OOIIEeH CYMMBI

Next i

Sz=s/k ' BerumciieHue cpeaHEl 3apIIaThl
End Function

JlabopaTopHas pa6oTa Ne 24

Bapuanm 1

JlaHbl JBE MaTpPHIIBI, 3allMCAHHBIC Ha pa3HbIX paboumx nucrax EXcel. B kaxmoi
MaTpUIlE BBIYUCIUTH CYMMY UYETHBIX IIOJIOKHUTEIBHBIX JJIEMEHTOB U HaWTH
MIPOU3BEJICHUE ATUX CYMM.
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Bapuanm 2

JlaHbBI IBe MaTpHIIbI, 3alIMCaHHbIC HA pa3HBIX padoumx ymcrax Excel. B kaxmoi
MaTpUIlle BBIYUCIUTh MUHUMYM W3 3JEMEHTOB, KPATHBIX O, U HAUTU CyMMYy 3THUX
MHUHUMYMOB.

Bapuanm 3

JlaHBI TPU MATPHIIBI, 3aITMCAHHBIC HA Pa3HBIX padouux ymcrax Excel. B kaxmoii
MaTpUII€ BBIYUCIUTH KOJWYECTBO YETHBIX SJIEMEHTOB Ha MOOOYHOM IUaroHamud M
OMpeNeUTh MAaKCUMaIbHOE U3 HUX.

Bapuanm 4

JlaHBI IBe MaTpHIIbI, 3alIMCaHHbIC HA pa3HBIX paboumx ymcrax Excel. B kaxmoi
MaTpHIC BBIYUCIUTH KOJMYECTBO OTPHUIIATEIBHBIX 3JIEMEHTOB, KpaTHbIX 3. Haiitn
CYMMY 3THX KOJIUUECTB.

Bapuanm 5

I[aHbI TP OIJHOMCPHBIX MACCHBA, 3adllMCAHHBIC HaA Pa3HbIX pa60q1/1x JIUCTax
Excel. B KaXXIOM MACCHUBC BBIYHUCIWUTL CYMMY YCTHBLIX 3JICMCHTOB M BBIBECCTHU HaA
9KpaH MAaKCUMAJIbHYIO 110 MOAYJIIO U3 HUX.

Bapuanm 6

JlaHbI TPH MATPHUIBI Pa3sMepHOCTH 4~ 4, 3amrcaHHbIC Ha Pa3HBIX PabOYUX JMCTaX
Excel. B kaxkmoli Marpuile BBIYMCIHTH MAKCUMYM M3 a0COJIOTHBIX BEJIUYHUH €€
AJIEMEHTOB U BBIBECTH HA HKPAaH MUHUMAJbHBIA U3 ITUX MAKCUMYMOB.

Bapuanm 7

JlaHbl JBE MaTpPHIIBI, 3allMCAHHBIC Ha pa3HbIX paboumx aucrax EXcel. B kaxmoi
MAaTpHUIIE BBIYUCIUTH CYMMY 3JIEMEHTOB Ha TJIaBHOW JWAroHajdd W OMNPEIC/IUTh
OOJIBIIYIO U3 HUX.

Bapuanm 8

Jlanbl TpU OJHOMEpPHBIX MAacCHBa, 3alUCAHHBIE HAa Pa3HBIX PabOYUX JUCTAX
Excel. B kaxmoM MaccuBe BBIYHCIUTL KOJUYECTBO YCTHBIX MOJOXKUTEIHHBIX
3JIEMEHTOB U ONPEJICIIUTh HANMEHBIIIEE U3 HUX.

Bapuanm 9

Jlanbl TpU OJHOMEpPHBIX MAacCHBa, 3alUCAHHBIE HAa Pa3HBIX PabOYUX JUCTAX
EXCG'. B Ka>XJ10M MACCHUBEC BBIYUCIIUTH HpOI/IBBeI[eHI/IC U KOJINYECTBO OTpI/IHaTCJ'IBHHX
HCUYCTHBIX JJIECMCHTOB U BBIBCCTHU pGBYJ'IBTaTBI Ha COOTBGTCTBy}OIHI/Ie pa60qI/Ie JIUCTBI
Excel.
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Bapuanm 10

JlaHBI IBe MaTpHIIbI, 3alIMCaHHbIC HA pa3HBIX padoumx ymcrax Excel. B kaxmoi
MaTpulle BBIYUCIHUTH MPOU3BEIACHUE HEYETHBIX OSJIEMEHTOB HaJl MOOO0YHOM
IAAaroHajablo. BEIBECTH HA 3KpaH MUHUMAJBHOE W3 OTUX IPOU3BEACHUU U HA3BaHUE
COOTBETCTBYIOIIEH MATPUIBI.

JlabopaTopHasi pa6ora Ne 25

Bapuanm 1

BbIucinTh 3HaUYE€HUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMmy-(GyHKIu© V(X,
y). &, b 3anarorcs ¢ K1aBHaTyphI.

b (x 'y 1/2) (x" y")
1 vab 3 oY) 1 (xy)?

Bapuanm 2

BbIucinTh 3HaUYE€HUE BBIPAKEHHS Z, UCIONB3Ys MOAIPOrpaMMmy-(GyHKIU V(X,
y). &, b —3amarorcs ¢ kIaBUaTypHI.

V(a/ b, b) ) , V(X, y) \/W

v (a,b)

Bapuanm 3

BbIYucInTh 3HaUYE€HUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMmy-(GyHKIU V(X,
y). &, b —3amarorcs ¢ KIaBUaTypHI.

Xy x°
z ./5v(a,b) v(a b,b) v(X,Y) 1—y

Bapuanm 4

BbIUUCINTh 3HAUYEHUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMy-(GyHKIH© V(X,
y). 8, b —3amarorcs ¢ KIaBUaTypHI.

v (a,b)
5*v(a b,5b)

,ovxy) Wy YR g
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Bapuanm 5

BbIUuCINTh 3HAUYEHUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMmy-(GyHKIu© V(X,
y). 8, b —3amatorcs ¢ kIaBUaTypHI.

via b,a b
5* v(a,b)

. v(xy) sin(X) Yy

Bapuanm 6

BbIaucinTh 3HaUYE€HUE BBIPAXKEHHS Z, UCIONB3Ys MOAIpPOrpaMMmy-(GyHKIu© V(X,
y). 8, b —3anmarorcs ¢ kIaBUaTypHI.

v(a,b)
(va 3b) a%)? v(x,y) cosx e’

Bapuanm 7

BbIUuCInTh 3HAUYEHUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMmy-(GyHKIuo V(X,
y). &, b —3anmatorcs ¢ KIaBUaTypHI.

. 2 , Sinb
y v(@*3,b)7 v(ab)* =T, yxy) 3sinx y®

Bapuanm 8

BbIuucinTh 3HaUYE€HUE BBIPAKEHHS Z, UCIONB3Ys MOAIPOrpaMMy-(GyHKIU V(X,
y). 8, b —3anmarorcs ¢ kIaBuaTyphI.

a3

v(a 5b) 1’

y (V(ab) a)? v(x,y) cosx xeY

Bapuanm 9

BbIucinTh 3HaUYE€HUE BBIPAKEHHS Z, UCIONB3Ys MOAIpOrpaMMmy-(pyHKIu© V(X,
y). 8, b —3anmarorcs ¢ kiIaBUaTyphl.

y \/‘v(a 302 v(ab)2| a, VOV X v Jxy
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Bapuanm 10

BbIuCINTh 3HAUYEHUE BBIPAKEHHS Z, UCIONB3Ys MOAIPOrpaMMy-(GyHKIH V(X,
y). &, b —3anarorcs ¢ xnaBuatypsl.

r
z Jv(a.b) b3 V(az“’b), v(X,Y) e—;(

Co3nanmne npuioxenuii B VBA
Co30anue nonv3oeameibckozo unmepdheiica

[lonp3oBarensckuit  uHTEphEWC —  KOMIUIEKC MPOrpaMMHBIX  CPEACTB,
o0ecrnieunBaOINX B3aUMOJIEHCTBUE IMOJIH30BATENsl C CHUCTEMOM; CpelCTBa CBS3U
MEK]Ty MOJIb30BATENIEM U CUCTEMOIA.

Jlnst Toro, 4toObl HayaTh CO3/1aBaTh CBOE€ COOCTBEHHOE MPHIIOKEHHE, HYKHO
3anycTuTh penaktop VBA, a 3arem BcTaBUTH (DOPMY C MOMOIIBI0 KOMaHJbI MEHIO
BceraBka — User Form.

Ha dopme MoxHO pasMecTuTh pasziuydHble O00BEKTHI. [ Kaxmgoro oObekTa
MOXHO HamucaTh MPOrpamMmy — Mpoueaypy oopaboTku coObiTus. T.0., B OTBET Ha
pasauuHble cOObITHS (Ha)kaTue KHOMKU MbImu — Click, TBOWHOMN MIETYOK MBIIIH —
DbIClick u T.1.) MOTyT BBINOJTHSTBCS COOTBETCTBYIOUIME MPOILEIAYPHI, ONMHUCAHHBIC
MOJIb30BATEIIEM.

OO6uuit Bua okHa VBA B pexxume oToOpaskenust GOpPMBI U B peKUME HAITUCAHUS
pPOrpaMMHOT0 Kojia Tioka3aH Hroke (puc. 11, 12).

dnemenmul ynpaenenus
YroOel n00aBiATh Ha (HOpPMY pa3IUUHbIE 3JIEMEHTHl YIPABICHUS, HYKXHO
MCIIOJIb30BaTh MAaHEJb 3JIEMEHTOB YIPABJICHUS, KOTOpas MOSBHUTCS Ha 3KpaHe, €CIU
Ha)XaTh COOTBETCTBYIONIYIO KHONKY HAa TaHeIHM WHCTpyMeHToB (cMm. pwuc.1l).

Kuonka «[lanens 31eMeHTOB»

g8 Microsoft ¥izual Bazic - Keural - [UserForml [UserForm]]

B8 UserFaormi I L
T Ll h A abl EB EB

............... Fﬁ._lxv_l

E5 Dopre o EEe e A NetEHTEl YNpAENEHHA I

CEOACTES - UserForml B3

=
y GopMoii L HporpamMMoii .y 'y = 2|

|userFlapeKDEeHRHIIC M

Mo anbaerTy I Mo

(Mame) UserFormi=]
[ aHs vI -

Puc.11. O6uwmii Bug okna VBA B pexxume otoOpaxenus: Gopmbl
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< Microzoft Vizual Baszic - Kaural - [UserForm1 [Mpo... =] E3

Bri6op 06% Paiin [lpaska Bun Boraeka Popmar Ornagka Janyck

Cepeuc Okno 7

Br160p coObiTus

OKHO CBOJCTB

N

3

pERdo oy gl

;lilil/

*Il.lserFurm

j ICIick

=

=]

T
E.ﬁ dop

sl

CrofcTES - Userfd

IUserF-: |JserFe *I

Mo anchagm

(Mame) UlserF =

Frivate Sub UserForm Click([d

End Sub

Puc.12. O6uuit Bug okaa VBA B pexxrMe HanmMcaHus MPOTrpaMMHOTO KOAa

Tabmuua 14

OcHoenble Iniemennvl ynpaejienusn

Onemenm
ynpaeieHus

Hazeanue

Oobo3nauernue

Onucanue

Ipegukc

Mertka

Label

OTtoOpakeHue Ha
dbopme Tekcra u
qHCe

[bl

Ilome

TextBox

BBoj u BEIBO
TAHHBIX

txt

Coucoxk

ListBox

OTtoOpaxkaet
CIIUCOK 3HAUECHUH,
13 KOTOPBIX
MO>KHO BbIOpaTh
OJIVH DJIEMEHT

|
4]

ITone co
CIIMCKOM

ComboBox

BBox njaHHBIX Ui
BBIOOp U3 CIIHCKA

cbo

Kuomnka

CommandButton

Ucnons3yercs nius
BBITIOTHEHUS
KaKUX-JIH00
JEUCTBUI

cmd

dnaxok

CheckBox

Ucnons3yercs nns
BbIOOpA KaKOTO-
100 mapamerpa
(MOxHO
HECKOJIBKO)

chk
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[Mepexmrouarens | OptionButton Ucnons3yercs nns opt
BbIOOpA KaKOTO-
1100 napaMerpa
(TOJIBKO OJTHOTO)
Brikmogarens ToggleButton Wcnonb3yetcs mist tgl
BbIOOpA KaKOTO-
1100 napaMmerpa
Pucynok Image Jl1is BBIBO/IA HA img
dopmy
rpaduuecKux
M300paKeHUH
Pamxka Frame Ucnons3yercs nmns -
K oOBeMHEHUS

[_Ll ¢bnaxkoB 1
MEPEKIII0YATENEN B
Ipyniy

0

L

i:-*’
g

[Mpedukcel MpUHATHI TO coryamieHuo mnporpammuctoB B Visual Basic mns
uaeHTuGUKaUK 00beKTOB. OHHM HCIONB3YIOTCS TPU 33aJaHUM HMEHH DJICMCHTA
ynpasieHus, Harpumep 1blSum, cmdExit, txtl.

B VBA kaxaplii 3JIEeMEHT IOJIb30BaTEIbCKOTO MHTepdeiica (BKiItodas dopmy)
uMeeT psia cBoWcTB. CBOICTBa MOTYT YCTaHABIMBATHCS B Ipoliecce pa3pabOTKH
NpUJIOKEHUST (B OKHE CBOWCTB), @ TaK)K€ MOTYT U3MEHATHCS B MPOTPAMMHOM KOJIE
MOCJIE 3aIycKa MPOrpaMMBl.

BreiBecTr Ha 3KpaH OKHO CBOMCTB MOHO C MOMOLIBIO KOMAaHJIbl MeHI0O Bua —
OKxHO CcBOICTB.

[lomectuB Ha (oOpMy HYKHBIE 3JIEMEHTHI YIPABICHHS, MOXHO YCTAaHOBUTH
CBOMCTBA JIJIsl KQKJIOT0 MX HUX B OKHE CBOMCTB. J{J11 3TOr0 HY>KHO BBIICIUTH OOBEKT,
HaliTU B OKHE CBOICTB HYXHO€ CBONCTBO M YCTAaHOBHUTb €ro 3HaueHue. UToObI
BBIJICITUTh HECKOJIBKO 00BEKTOB, UcHoib3yetcs [Shift].

OOpamieHue K CBOMCTBY 3JIEMEHTa B MpOrpaMMe MPOUCXOJIUT CIEAYIOIIUM
00pa3oM:

Nmsa o0bekTa.CBOMCTBO=3HAYCHHUE

OcHogHble ceolicmea 00beKmoes
Name — ums o0bekTa
BackColor — uBet oowekra (pon)
BorderColor — uBet rpaHuIsI
BorderStyle — tun rpaHuIib!
Caption — maamucek (3aro0BoK)
Font — mpudt
ForeColor — et mpudra
Height — BeicoTa
Width — mmpuna
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L eft — koopAMHATEI JIEeBOTO BepxHEro yriia (110 TOPHU30HTAIIH)
TOp — KOOpAMHATEHI JIEBOTO BEepXHETO yIiia (110 BEPTHKAIIH)
Picture — rpaduueckoe nzoopaxenue (haiia ¢ pUCyHKOM)
PictureSizeM ode — pa3mep pucyHka (pparMeHT WU TOJTHOCTHIO)
Value — 3HavyeHune

Visible — BugumocTs

Text — rekct B moje

Ilpumep 1

[Ipoext «IIpocMOTp pUCyHKa».

Onucanne mpoekTa: Ha ¢opmy 3arpyxkaercs rpabuueckuit daitn. [lpu Haxkatum
Ha COOTBETCTBYIOIINE KHOMKU PUCYHOK MOXHO YBEJIMYUBATH UM YMEHbIIIATh.

Cnucok OOBEKTOB U UX CBOWMCTB mpuBeAeH B Tabmn.15. OOumuid Bua (Gopmbl
nmokasas Ha puc.13.

Tabmuma 15
Oobvexmol Ceoiicmea 3nauenusn
Image Name imgl
Picture C:\Program Files\M S Office\ClipArt\...
PictureSizeMode 1
CommandButton | Name cmdl
Caption YBeIUYuThH
CommandButton | Name cmd?2
Caption YMEHBIIINUTH
imgl

‘4

-

YBeIUunTh YMEeHbIIUTH

cmdl cmd2

Puc. 13. O6uwmii Bux hopmbl

IIpoepammusiii k00

Private Sub cmd1_Click()

imgl.Height = imgl.Height + 20 ‘ yBenuuuBaem BbicoTy Ha 20 T
imgl.Width =imgl.Width+ 20  * yBenuuuBaem mupuny Ha 20 nt
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imgl.Left = imgl.Left — 10 ‘ cniBuraem BieBo Ha 10 it
imgl.Top =imgl.Top— 10 ‘ cnBuraem BBepx Ha 10 it
End Sub

Private Sub cmd2_Click()
imgl.Height = imgl.Height - 20
imgl.Width = imgl.Width - 20
imgl.Left = imgl.Left + 10
imgl.Top =imgl.Top + 10

End Sub

Ilpumep 2

ITpoekT «CuacTnuBas ceMepka.

Onrcanue mpoekTa: Ha (opMe PACIOIOKEHBI 3 OKHA, B KOTOPHIX BBIBOISATCS
cirydaiiabie gncia (ot O 1o 9) m kHomku «Bpamare» n «Beixoa». Eciim xots Obl B

UzerForml [

CMomemen 10
lbIP —» «—— [blWins
cmdV —»  Bpawate cmdEnd

OJTHOM OKHE TosiBWIIach Iudpa 7, TO MOSBIsICTCS KapTuHKA. [Ipm 3TOM Bemercs
MOJICYET MOTMBITOK ¥ 1moden. dopma mokazana ke (puc.14).

Puc. 14. O6uwmii Bux hopmMbl

IIpoepammuwiii k0O

Dimwins As Integer, k As Integer

Private Sub cmdV_Click()
k=k+1

IbIP.Caption = k
imgl.Visible = False
Randomize

Ibl1.Caption = Int(Rnd * 9)
Ibl2.Caption = Int(Rnd * 9)
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Ibl3.Caption = Int(Rnd * 9)
If Ibl1.Caption = 7 Or |bl2.Caption = 7 Or |bl3.Caption = 7 Then
Imgl.Visible = True
wins=wins+ 1
IbIWins.Caption = wins
End If
End Sub

Private Sub cmdEnd_Click()
End * BBIXOJI U3 IPUIIOKEHUSI

End Sub

Ilpumep 3

ITpoekT «Kpenur».

OmnucaHne MpOEKTa: NOJIB30BAaTEAbh BBOAUT CYMMY KpEAUTa U KOJIMYECTBO
MECSIIIEB M BBIOMPAET, YTO OH XOYET BBIYUCIUTDH. €KEMECSIUHYIO IJIaTy WM OOIINYIO
cymmy. Kaxknprit mecst Hagucisietes: 2% ot cymMbl kpeauTa. @opma nmokazana HIKE
(puc. 15).

... . BEEAMTE CYHMY KPEAMTA ... . BEEAMTE KONMHYECTED MECALEE
I txtm
OMEPALHA-—— e
" EmeMecAqHan BbinnaTa <« Framei : - . .
" Oflwan cymHa e
A lbltext . . .- ... | ... lblrez. . - ... [0 \
emdV —3p o e e Bbix0a |

Puc. 15. O6uwmii Bunx hopmbl
IIpoepammuwiii k00

Private Sub cmdV_Click()

Dim s As Double, m As Integer, rez As Double
s = Val(txtS. Text)

m = Val(txtM.Text)

If optM.Value = True Then
rez=s*0.02+s/m

Ibl Text.Caption = "Beimiata kaxbii Mmecsi”
End If
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If optO.Value = True Then
rez=m*s*0.02+s

Ibl Text.Caption = "BeimiaTa obrias”
End If

IbIRez.Caption = rez

End Sub

Jliist kHOTIKM «BBIX0a» MporpamMma Takas ke Kak B npumepe 2.

Ilpumep 4

[Ipoext «lIporpamMmma npuBETCTBUA».

Onucanne TMPOEKTa: TOJIb30BaTe)Ib BBIOUPAET W3 MPEAIOKESHHOTO CIHCKA
Ha3BaHWE CTpPaHbl M Ha DKpaHE MOSBISICTCS MPHBETCTBHEC HAa COOTBETCTBYIOIIEM
si3pIke. DopMa BBITJISIIAT CIISAYIOMUM o0pa3om (puc. 16).

Puc. 16. O6uwmii Bux hopmbl

IIpoepammuwiii k00

Private Sub UserForm_Activate()
IstStr.AddItem " Aurmms"
|stStr.AddItem "T'epmanus”
IstStr.AddItem "Hcnanus"
IstStr.AddItem "Hranus"
IstStr.AddItem "Poccus”

End Sub

Private Sub IstStr_Click()

If IstStr.ListIndex = 0 Then Ibl Text.Caption = "Hello, programmer"
If IstStr.Listindex = 1 Then Ibl Text.Caption = "Hello, programmierer
If IstStr.Listindex = 2 Then Ibl Text.Caption = "Hola, programador"
If IstStr.Listindex = 3 Then Ibl Text.Caption = "Ciao, programmator"
If IstStr.ListIndex = 4 Then Ibl Text.Caption = "IIpuseT, nporpamMmuct”
End Sub
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JlabopaTopHasi pa6oTa Ne 26

Pazpabotath U co371aTh CBOE NPUJIOKEHHUE, UCIONB3Ys Pa3JIMUHbIE 3JIEMEHTHI
YIIPaBJICHUS.

BUBJTHOIPA®HYECKHH CITHCOK

1. Aatunienko H.®. IlporpammupoBanne Ha VBA s HaunmHarommx /
H.®. Antunenko, T.A. CanbkoBa: YueOHO-MeTOquUeCKOe nocodue. — OMCK:
N3n-o CubA U, 2002.

2. Nadopmatuka. 3amagynuk—tnpaktukym B 21. / Ilom pen. U. I'. CemakuHa,
E. K. Xennepa. — M.: bunom. Jlaboparopust 3uanuii, 2002.

3. YrpunoBuu H. JI. Uadopmatrka u mHGOPMAITMOHHBIE TEXHOJIOTUU. Y YCOHHUK

s 10-11 knaccos / H. . Yrpunosuu. — M.: bunom. JlabopaTopusi 3HaHMI,
2002.
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