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BBeaeHue

OCHOBHBIM TNPAaKTHUYECKHM DE3YJIBTATOM IIKOJBHOTO Kypca HH()OPMATHKH SBISIETCS
(¢hopMHpOBaHUE HABBIKOB MPOTPAMMHPOBAHHS Ha OJHOM SI3BIKE BBICOKOTO YPOBHS —
Beticuk, ITackanp, Cu. AHanu3 y4eOHOTrO Tpolecca MOKa3bIBaeT, YTO ATO COCTABISET
HamboJsee TPy aIHYIO J9acTh Kypca nHpopMaTuku. O6 3TOM TOBOPSAT U pe3yiabTaThl EnuHo-
ro rocyaapctBeHHOro sk3amena (EI'D) no undopmatuke. Tak, craTHcTHKa pe3yIbTaTOB
3a MOCIEAHWE TOAbl OTHOCHT nucuuiuinHy "HMHopMatnka W UHQOPMAIMOHHO-
KOMMYHHMKALIMOHHBIE TEXHOJIOTUU'" K KAaTETOPHM AOCTATOYHO TPYIHBIX IS YUalUXCSl.
@daxkTUYECKH 3Ta TPYAHOCTh 3AJI0KEHA B aJTOPUTMU3ALMH 337a4 U IPOrpaMMHPOBAHHH.
Ot yyamuxcs B 3K3aMEHAIIMOHHBIX Owierax TpeOyeTcs aHanu3, pa3paboTka W IOclie-
JyIollee MPorpaMMHUPOBAaHHUE alTOPUTMOB. JTH BOMPOCH! 3aHUMAIOT OOJNBIIOE MECTO B
EnnHoM rocynapcTBEHHOM dK3aMeHe M HOPMHUPYIOT KaTeropyio Hanbosee CIOXKHBIX 3a-
JaHui. 3afava Hallel KHUTH CBOIUTCA K MOCIENOBAaTEIbHOMY U IO3TATHOMY (GopMHUpO-
BaHHUIO HaBBIKOB MPOTPAMMHUPOBAHUS, a TAKXKe K MOATOTOBKE YUTATENICH K PELICHUIO 3a-
nmannii EI'D o manHoO# Teme.

B nHacTosmee BpeMsi UCHONB3YIOTCA pa3ludHbIe S3bIKKM MporpamMupoBanus. [Ipu sTom
B LIKOJBHOM MporpamMme TpaAULMOHHBIMU sBisitoTcsa belicuk u Ilackans. B mpencras-
JICHHOW KHHTE CIENIaH BEIOOp B TMOJB3Y s3bIKa beHCHK, KOTOPBIA MOXKHO CUMTATh HanOo-
jee MOMYJSPHBIM B IIKOJBHOW HporpaMme (OTHOCHUTCS K KaTeropuu 0a30BBIX S3BIKOB
IPOrpaMMHUPOBAHUS TSI IIKOJIEHUKOB).

B HacTosiee Bpemsi CyIIECTBYET HECKOJIBKO MPOrPaMMHBIX MPOIYKTOB, KOTOPBIC MpPE/-
Ha3HA4YeHB! ISl HAaMCAaHWS M BBITOJHEHUS mporpamMMm Ha beiicuke. TpagumuonHo Ha
MIPOTSDKEHUH TTOCTIEAHNX JIET HanOoJiee MOMyIsIpHOI siBisieTcst cpena Visual Basic xom-
nanun Microsoft. [Tocnenusis Bepcust nanHoii cpenst Microsoft Visual Basic 2010 siBms-
eTcs yNOOHOU Kak Ui HaYMHAIONIMX MPOTPaMMHUCTOB, TaK W sl MPOdhecCHOHATbHBIX
pa3paboT4nKoB mporpaMMHOro obecredeHus. OHa U OyleT UCIOIBb30BATHCS B JAHHOU
KHUTE JUI PACCMOTPEHHS BCEX MMPUMEPOB U 3aJJaHuil Ha s3bike beiicuk. BaxkHbIM MOMEH-
TOM sBIsieTcss U TO, 4ro Microsoft Visual Basic 2010 MoXHO CBOOOAHO YCTaHOBHTH
¢ caiita kommanun Microsoft.

KHnura nocrpoeHa tTakum o0pazom, 4ToObI yJaIuecs KO (2 TaKKe TEXHUKYMOB H KOJI-
JeIDKeH) CMOIJIM CaMOCTOSTENBHO PACCMOTPETh Kak HEOOXO0ANMYIO TEOPETHUECKYIO MH-
(dhopmanuio, Tak ¥ Ha pa3HOOOPA3HBIX MIPUMEPAX MOJYYUTh HABBIKH MPAKTHYECKOTO MPO-
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rpaMMHUPOBaHHS. 37ECh PACCMOTPEHO OONBIIIOE KOIUIECTBO 3aMannii EI'D mo mucrummm-
He "WHopmaTika 1 MHPOPMAOHHO-KOMMYHHUKAIIMOHHBIE TexHoJoruu". 1 ecnu BHI
cobupaerech cnaBath EI'D mo 370l nucumIuinHe, TO Mbl TIOMOXKEM MO3HAKOMHTECS C TH-
IIOBBIMH 3aJ]auaMU, KOTOPBIE BAC OXKHUIAIOT.

B menoM kHHTa COCTOUT M3 BOCBMU TJIaB, COJCPIKAHUE KOTOPHIX OXBAaThIBAET OCHOBHBIC
pasjenbl MporpaMMHUpOBaHUA Ha fA3bIke belcuk. MOXHO cKa3aTh, YTO TJaBbl KHUTHU
BKJIFOUYAIOT BCE TEMBI, BRBIHOCHMBIC Ha EAMHBIN TOCYIapCTBEHHBIN 3K3aMEH, KaCarOIIUecs
MIPAKTUYECKOTO MporpaMMupoBanus. CTpyKTypa KaXIOH TJIaBbI MOCTPOSHA 0 CXOXKEMY
cueHapuio. Tak, BMecTe ¢ HEOOXOIUMBIMHA TEOPETHUECKUMHU CBEACHUSIMH, KOTOPHIE H3Ia-
raroTcs B MOHATHOM [UISl YUAIIUXCSI CTHJIE, TPUBOAATCS THUIIOBBIE MPUMEPHI POTPaMM-
HBIX pa3paborok. B 6onbmmacTBe T11aB (1—4, 7, 8) BBINOIHEH pa300p 3aqaHuid, KOTOPHIS
scmpeuanuce 8 ounemax EOuUH020 20cy0apcmeeHH020 IK3aMeHA 8 NpouLible 200bl.

KpaTkoe copepxaHue KHUrm

B 2rase 1 yurarenyu mo3HaKOMSITCS C OCHOBHBIME OTIepaTOpaMH si3blka Belicuk u TexHo-
JIOTHEH BBITIOTHEHHS ITporpamM B cpeze Visual Basic 2010. Mbl pa30epeM TUITBI JaHHBIX,
OpTraHM3AIHIO BBOJA U BBIBOJA HH(OpMAIIHH.

B mo6o#, gaxe HeCIOKHOU, MPOrpaMMe UCTIONB3YIOTCS OTIEPaTOpPhl IIUKIOB M MPOBEPKH
ycnoBui. L{uKiIbI O3BOJIAIOT OPraHM30BaTh MIOBTOPAIOLIMECS BeIYMCICHUA. UTO KacaeTcs
YCIIOBUH, TO B 3aBUCHMOCTH OT BBIMIONHEHHS JTUOO HEBBHIIOJHEHHUS YCIOBHS MOTYT BbI-
MOJHSTHCS (WM HE BBINONHATHCS) ONpeeNieHHbIe (parMeHTsl mporpaMmel. PaccMoTpe-
HUIO LMKJIOB U YCJIOBUH TOCBSILCHA 21d6d 2 KHUTH.

B 2rase 3 moapobHO pazdupaercs paboTa ¢ OJHOMEPHBIMA MacCHUBAaMH, KOTOPBIC SBJIS-
IOTCSI OTHOM W3 HauOoJIee MCIOJIb3yEMbIX Ha MPAKTHKE CTPYKTYp MaHHBIX. Paccmarpu-
BAIOTCS 3aJa4M TOKMCKA SJIEMEHTOB, BBIYMCICHUS CYMMBI U CPEIHErO 3HAYECHHs B Mac-
CHBE.

JIByMepHBIE MaCCHBBI BCTPEUAIOTCS MPAKTUIECKH B KaXKIoM Omiere EnnHoro rocymapct-
BEHHOTO 9K3aMeHa, U pabdoTe ¢ TAaKUMH CTPYKTypaMH IMOCBSIICHA 21a6a 4. AHAIIOTHYHO
CoJIep’KaHUIO TPEThel TiIaBbl MBI paz0epeM 3a7ayu MOMCKa U CYMMHUPOBAHUS 3JIEMEHTOB
10 YCJIOBHIO.

B enase 5 paccmaTpuBaroTCsl CTPOKH, KOTOPBIE UCTIONB3YIOTCS MPH paboTe ¢ TEKCTOBOM
nH(pOopMaIue.

W3 enaswr 6 BBl y3HaeTe, KakuM 00Opa3oM MOXHO pa3/iesIUTh NPOrpaMMy Ha OTJEIbHBIC
OJIOKH — TOJIB30BATENLCKUE TPOLEAYpHl 1 QyHKIUH. [IpakTHYeckn Bce MPOrpamMMHBIC
Pa3pabOTKH CTPOSTCA B BUJE COBOKYITHOCTH ITOOOHBIX OJIOKOB.

MaremaTuyeckue BBIYUCICHHUS COCTAaBISIOT JIOMHHHPYIOUIYIO COCTABIIAIONIYIO TIPO-
rpaMMHBIX pa3paboTok. U B enage 7 Mbl pa3depeM MpHUMEphl PELICHUH ypaBHEHUH U He-
PaBEHCTB, YHCIEHHOE HHTErprpoBaHue U Meto]l MouTe-Kapuio.

I'nasa 8 nmpakTUUECKH LENUKOM ITOCTPOCHA Ha PAcCCMOTPEHUH MTPUMEPOB 3a1aHuii Enuno-
ro TOCYJapCTBEHHOI'O 3K3aMeHa. Bce 3Tu mpuMepbl OTIMYaroTCA JOCTATOYHOW CIIOXK-
HOCTBIO M CBSI3aHBI C PA3IIUNYHBIMH aITOPUTMaMH 00paOOTKH TAaHHBIX.
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DJIEKTPOHHBIM apXWB MPUMEPOB IPOTPaMM, IMPHUBEACHHBIX B KHHUTE, BBUIOKEH Ha
FTP-cepsep wm3matensctBa "BXB-IlerepOypr" mo anpecy: ftp://85.249.45.166/
9785977508704.zip. Ccriika JOCTYIIHA M CO CTPAHMIBI KHWTH Ha CaiiTe M31aTelbCTBA
www.bhv.ru. Onucanve mamok 37eKTPOHHOTO apXUBa MPUBEIACHO B NPUIONCEHUL.

OT aBTOpPOB KHUIN

Ham Ob1 Xx0Tenoch BbIpa3uTh 0J1arofapHOCTh BCEM YMTATENSM, KOTOPBIE ITO3HAKOMMUIIHChH
¢ Hameil kHuroi. UTo KacaeTcss METOIWKHM HM3JI0KEHWS HH(pOpMAIlid, TO OHA CBsS3aHa
¢ paboTol Ha Kypcax Io MOJIrOTOBKEe K EMuHOMY rocynapcTBeHHOMY dK3aMeHy B Hike-
TOPOJICKOM TOCYJapCTBEHHOM TEXHUUECKOM YHHUBEPCHUTETE. BolbIyto moMoiis B pabore
HaM OKa3al 3aMeCTUTENb Mupekropa MHCTUTyTa AUCTaHIIMOHHOTO oOydeHus: BopoHkoB
IOpuit BacunbeBud, U eMy MBI OU€Hb MTPU3HATEIBHBL.

Heobxomumo Takke ynoMmsHyTb m3mareiscTBo "BXB-IletepOypr" 3a coTpyarmuecTBO
B IUIaHE MOATOTOBKM K M3aHUIO HAIIMX KHUT HA IPOTSHKEHUH MOcaeHUX JieT. OCOOeHHO
XOTUM MOOJAroJapuTh 3aMeCTUTENEeH IJIaBHOTO pelakTopa u3garenbcTBa Jlroamuiry
IOpreBry Epemeenckyto u PribakoBa EBrennsi EBrenreBnua 3a momiepxKy, IeHHBIE CO-
BETHl 1 BHUMAaHUE.

KHI/IFa MOXKET 6I>ITI) HCIIOJIB30BaHaA HNIKOJBbHUKAMHU B KAQUCCTBEC BCIIOMOI'aTCJIIBHOI'O MaTe-
puana mo nHpOpMaTHKE B MpoIecce yIeOHBIX 3aHATHIA, a TaK)Ke NMPH NOAroToBKe K Enu-
HOMY roCyaAapCTBEHHOMY 3K3aMCHY. I[yMaeM, YTO KHUI'a MOXKET 6LITL IMOJi€3Ha U yUUTC-
JIAAM I/IH(I)OpMaTI/IKI/I B IJIAHC OpraHu3anun 3aHATUUA U noz[6opa IMPUMEPOB. B 3akmrouenue
HO,qupKHCM, qTo MaTepI/IaJ'I, W3JIOKCHHBIA B KHHUT'C, Hpe,Z[Ha3HaLIaCTC$I I CaMOCTOA-
TEBHOTO U3yUeHUs TEXHOJIOTUH MPOTPaMMHPOBAHUS Ha si3bIke belicuk B cucteme Visual
Basic 2010.

Pasymeercst, B KHUT'€ BO3MOXHbI HEKOTOPbIE HETOYHOCTH, 38 KOTOPBIC 3apaHee MPUHOCHM
YUTATENSIM CBOM U3BMHEHUS U O KOTOPBIX (eciu oHU OyayT OOHapy>KeHBI) IPOCHM TpH-
ChbUIaTh COOOIEHUS.

CBs13aThCs C aBTOPAMU KHUTH MOXKHO TI0 aJ[pecy IEeKTPOHHOHM mouthl mail@bhv.ru nimm
¢ moMoibko caiita WWw.bhv.ru nzaarenscrsa "bXB-IletepOypr".
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3HaAKOMCTBO C fA3blKkOM bencuk
u cpeaon Visual Basic 2010

U3 g3b1K0B IpOrpaMMHPOBAHUSI CPEU YUYAIUXCS U TIEJaroroB MIKOJ OOJIBIION MOMmyJIsp-
HOCTBIO ToJB3yeTcst beficuk. [Ipu 3ToM B KadecTBe cpeisl MPOrpaMMHpPOBAaHUS B TIO-
ClIeTHEE BpeMsl Yalle BCEro Mcroibdyercs cucrema Visual Basic kommanuum Microsoft,
KOTOpass Ha TPOTSHKCHUH TOCICTHHUX MATHAJINATH JIeT SIBISCTCS OJHUM H3 Haubolee
yIOOHBIX CPEJICTB il 00y4YCHHs MPOrPaMMUPOBAHHIO B y4eOHBIX 3aBeieHUsIX. Hameit
3a/layeii B JaHHOW KHUTE SABJISICTCS M3YYCHHUE S3bIKa BeliCHK Ha MpakTHUUECKHX 3ajadax,
KOTOpBIC BEIHOCATCS Ha EJMHBIN rocyaapcTBeHHBIN 3k3amMeH 1o aucuuiuimae "MHapopma-
THUKa U UHPOPMAIIMOHHO-KOMMYHUKAIMOHHKIC TeXHONOTHK". Bce paccMOTpeHHBIC B KHH-
re TEOPETHYCCKHUE PA3JICNbl M MPUMEPhI MPOTrPaMMHPOBaHUS ANTOPUTMOB MPUBOJATCS
B cpene Visual Basic 2010.

Cawm s3Ik beficuk Obl1 pa3paboTaH AOCTaTOYHO AaBHO M HA 3ape KOMITBIOTEPHOH TEXHU-
KM MCIIOJIB30BAJICA MCKIIIOUYUTEIBHO B KAUECTBE CPEICTBA I U3YUECHHUS] OCHOB IIPOrpaM-
MupoBaHusl B miKojie. KauecTBeHHOe u3MeHeHHe beiicuka Mpou30LLI0 HpU BBITYCKE
koMmanuen Microsoft B 90-x romax mpomuioro BeKa CBOETO MPOrPaMMHOTO MPOAYKTa
Visual Basic 3.0. Haunnas ¢ 3Toro MomMeHTa, mporpaMmupoBanue Ha belicuke cTaHOBUT-
csl BIOJIHE mpodeccuoHanbHbIM, U cpena Visual Basic mo3Bonuia pa3paboTath MHOTO-
YHCJICHHOE KOJUYECTBO CJOXHBIX NPHUKIAAHBIX NPOEKTOB, (YHKUHMOHUPYIOLIMX Ha
mwiarpopme Windows. C ofHOH CTOPOHBI, MPOCTOTA U YI0OCTBO, a C APYroi — pa3Hoo0-
pasHble TpoQeccHOHANFHBIE Pecypchl I pa3paboTKH MPWIOKEeHHH chenamd Visual
Basic HEOOBIKHOBEHHO TOIYJIIPHBIM Kak B y4eOHOM cpene, Tak U cpeau npodeccruoHa-
JIOB TIPOTPaMMHPOBAHHSL.

OcHOBO# (hYyHKIIMOHAIBHOCTH CUCTeMBbI Visual Basic sBisieTcss BOSMOXXHOCTh CO3JIaHUS U
BBINIOJTHEHUST TIporpaMM Ha si3bike belicuk. B nienom Visual Basic mpencrasisier co0oi
TEXHOJIOTHYECKOE CPEJICTBO U1l pa3pabOTKH MPOrpaMM, Kax/Jas U3 KOTOPBIX peann3yeT
TOT WM MHOM anroputTM. [IoHsATHE aJropuT™Ma 3aHMMAaeT KJIKYEBOE MECTO B IIpolecce
MIPOTPaMMHUPOBAHUS U €r0 CTOUT MOSICHUTH MOPOOHEe.

Aneopumm TipeAcTaBISsIET COO0M CTPOryI0 CHCTEMY IPaBUII, ONPEEISIONIYIO TTOCIe10Ba-
TENBHOCTH JIEHCTBHUM IS pelieHus] KOHKpeTHOo! 3amaun. Crenyst Takoi cucTeMe, B pas-
HBIX CHUTYalUsIX HYHO AEHCTBOBATh COBEPLICHHO OJMHAKOBO (10 eOUHOM cxeme). Mox-
HO CKa3aTh, YTO aJrOPUTMOM SIBJISIETCS Takasl MOCJIEAOBATEIbHOCTh apU(PMETHIECKUX U
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JIOTUYECKUX JIEHCTBUIA, KOTOpAas MO3BOJISET PEIINUThH IMMOCTABIICHHYIO 3a/1auy 3a KOHCYHOE
YHUCIIO MAaroB. B kadecTBe pemaemoli 3aauu MOXKET ObITh, HAPUMEDP, HAXOKACHUE pPe-
IICHUS] YpaBHEHHS. Dmansl pazpabomxu BBIYACIATENFHON MPOrpaMMbl BHITJISIT Clie-
JYIOTIIIM 00pa3oMm:

O llocmanoeka 3adauu, KOTOPAs BBITIONHSAETCS CIIEIMAIMCTOM B MPEIMETHONW 00IacTh
(MaTemaTmka, pHU3MKa, CTPOUTEILCTBO U T. 1I.). Ha 3TOM 3Tare ompemenseTcss o0t
MTOIXO/JT K peIeHuto 3anaun. Cpeu 3a/1a4, paccCMaTpUBaeMbIX B KHUT'E, MbI BCTPETUM-
Csl C TIOMCKOM MaKCHMAaJIbHOT'O 3HAYCHWsI B MAaCCHUBE JAaHHBIX, COPTHPOBKOW YHUCEI,
pacueToM CpeTHUX IMoKa3aTeseH U T. JI.

O Awuanus 3a0auu u mooenuposanue, KOTOPbIe MMPUBOIAT K MOCTPOEHUIO (W BEIOOPY)
MaTeMaTHYeCKOH MOAEIH. DTOT 3Tall O4eHb Ba)XKEH, T. K. B PsI/IC CIIy4aeB aHAIN3 TTOKa-
3BIBACT, YTO TIOCTABICHHYIO 33J]a4y MOYKHO PEIINTh aHATUTHICCKUMH METOJaMH.

O Ilocmpoenue ancopumma pelieHHs 3alad, BHINOIHAEMOE Ha OCHOBAHUM MaTeMaTH-
4ecKo Mojenu. B GonbIIMHCTBE CUTyalMii CyLIECTBYIOT HECKOJIBKO CIIOCOOOB I1O-
cTpoerHus paboTatomiero aiaroputma. Ot pazpaboTunka Bcerna TpeOyercss HalWTH Ofl-
THMAJIBHYIO CUCTEMY ITPABUII JUTS PEIICHHMS ITOCTaBICHHOH 3a1a4H.

O Pearuzayus aneopumma é uoe pabomaiowieli npocpammuvl Ha OJHOM U3 S3bIKOB IPO-
rpaMMHUPOBaHMA. DTOT 3TAIl YaCTO HA3BIBAIOT KOOUPOBAHUeM — 3AMUCHIO aIrOPUTMa
B BHJE HAa0Opa CHHTaKCHYECKUX KOHCTPYKIWH BBIOPAHHOTO SI3bIKA MPOrpaMMHUPOBA-
HUSL.

O Omaaoka n mecmuposanue nporpaMMbl. OTinanka 3aKkII0YaeTcss B yCTPAaHEHUH MPO-
rpaMMHBIX OmuOOK. JlJis moucka ommboK pa3pabOTUNK JODKEH MPenIoKUTh Habop
TECTOB, MPEACTABISIIONINX COOOH KOHTPOJBHBIC IPUMEPHI C XapaKTEPHBIMU MapaMeT-
pamMu, OJid KOTOPBIX PCHICHHUC 3aJadd M3BECTHO. TCCTI/IpOBaHI/IC IIO3BOJISIET OTBCTUTH
Ha BOIIPOC — SBJISETCA JIM pa3paboTaHHas MporpaMMa pelIeHHeM JaHHO! 3aJauH.

OnmcanHas MOCIIENOBATENBHOCTh IIATOB JOCTATOYHO TOHSATHA, HO €€ OCYIIECTBICHUE
3aBHCHT OT CIIO)KHOCTH TOCTaBJICHHOHN 3ama4ydl (A MPOCTHIX 3aflad peanm3alus nepe-
YHUCJICHHBIX IIarOB JOCTAaTOYHO OYCBH[IHA, a JJIS CJIOXKHBIX CUTYaIlUil 4acTo Tpebyercs
JUTUTEIIBHOE BPEMS U COOTBETCTBEHHO 00JIbINe YCuins). DakTHYECKU BCE MTPOrpaMMHbBIC
pa3paboTKH, KOTOphIE BaM M3BECTHHI M C KOTOPHIMH BEI TTO3HAKOMHTECH B 3TOM KHUTE,
Tak)Ke BIHCHIBAIOTCS B NAaHHYIO cXeMy. MBI Oy/ieM BBIIONHATH MEPEYUCICHHBIC JTaIlbl
pa3paboOTKHU MporpaMM, Ha4MHAs ¢ POCTHIX 33jad. 3aTeM MOCiIe MPUOOPETEHUs onpe/ie-
JICHHOTO OIIBbITa B TMOCJICAYIONIUX TIaBaxX pa30epeM pa3ielibl, KOTOPBIC SBISFOTCS KIHOUe-
BBIMH, KaK JJIs IIKOJIBHOTO Kypca mHpopMmatuku, Tak u st EI'D nmo aucnummmne "UH-
(hopmaTuka 1 HHQOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH' .

3anyck cuctemsbl Visual Basic 2010

Cuctema Visual Basic 2010 sBisieTcs npuioxkenuem Windows, U mociie ee YCTaHOBKH Ha
KOMITBIOTEpPE JJIsl TOTO, YTOOBI HayaTh paboTy, clieayeT oOpaTuThest K MeHio Ilyck, BbI-
Opats [Iporpammel u B HeM Microsoft Visual Basic 2010. Eciu sxe BBl He pacrionaraere
JIAHHBIM MPOTPAMMHBIM MPOJIYKTOM, TO CKa4aTh €ro B 03HAKOMHTEIBHBIX IENIX MOKHO
HEIOCPEICTBEHHO C caiita komrmanuu Microsoft.
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[ocne 3amycka npunoxxenus Visual Basic 2010 Ha sxpaHe 0ToOpakaeTcsi CTapTOBOE OK-
HO JaHHOU nporpammel (puc. 1.1). B neBoit 4acTu 3TOro okHa MPUCYTCTBYIOT JBa pasjiec-
J1a, KOTOpPBIE MBI Oy/IeM aKTHBHO HCIIOIb30BATh:

O New Project — s co3naHusi HOBOTO MpOEKTa (KaXIbIil MPOEKT OYAeT comepKarh
OJIHY U3 pacCMaTpHUBAeMBIX Jajee MPorpamMm);

O Open Project — i OTKPBHITUS CYHIECTBYIOLIETO HPOEKTa (Ui TOTO, Y4TOOBI Bep-
HYTBCS K MIPebIAYIIEi pa3paboTKe).

[¥] Start Page - Microsoft Visual Basic 2010 Express = | E ||

File Edit View Debug Tools Window Help
A - A el Rz o0 b a

il

Microsoft* .
OO Visual Basic 2010 xpress

Get Started Latest News
@ New Project... |

= . Welcome Learn Upgrade
@ Open Project...

e e— .| Welcome to Visual Basic 2010

Recent Projects Express
=3 The tradition continues! Visual
9 listo5 Basic 2010 Express helps

developers quickly create exciting
<¥e] Posl : 5 )
B PasiSoitlprmg interactive applications for

\‘;E] PosiSort 1 Windows. With the new Visual
Basic 2010 Express development

= & cort? ) environment, improved

|#| Close page after project load performance, and lots of new
=

|| Show page on startup features. movina from areat idea

Puc. 1.1. CtapTtoBoe okHo npunoxenus Visual Basic 2010

Hwxe sTux paszmenoB pacnonaraercs nepeueHb NPOEKTOB, C KOTOPHIMU JaHHBIH I10JIb30-
BaTellb HEaBHO padoTall, U €CIU BBl 3aXOTHTE BEPHYTbCA K OIHOW U3 CBOUX IPEIbIAY-
LIMX OpOrpamm, TO IPoIIe BCEro HAiliTh ee B 3TOM cnucKe. B JaHHOM citydae Mbl TOJBKO
HayrHaeM paboty ¢ Visual Basic 2010 u, mosTomy, cnemyeT BHIOpaTh BapUaHT CO3/AHUS
HOBOTO TIPOEKTa — IIENKHYTh 1o KHotke New Project.

Ha puc. 1.2 nmokazaHo ciemyromiee OKHO, KOTOPOE OTKPBIBAeTCs Tepes HaMU — 37eCh
MOJIb30BATENIEM OCYIIECTBIISCTCS BBIOOP OJHOTO W3 BO3MOKHBIX THIIOB CO3/1aBAEMOIO
npoekTa. Jlemo B Tom, yro Visual Basic 2010 npeanaraet co3qanue pa3iiiHbIX BapHaH-
TOB MPOTPAMMHBIX pa3pabOTOK. DTH BapUaHTBI MOJPOOHO PACCMOTPEHBI B Psijiec U3IaHUI
[1, 2]. OnHako BBEITIOIHEHHE 3aAaHU EQMHOTO TOCYIapCTBEHHOTO dK3aMeHa MpeaycMar-
pHBaeT UCIOJB30BaHUE TOJBKO OAHOro TUa npriokenus — Console Application (kon-
COJIEHOE TIPHJIOKEHHE). B CBS3M ¢ 3THM B JaHHON KHHTE MBI U OIPAaHUYUMCSI PACCMOTpe-
HHEM pa3paboTOK HMEHHO 3TOTO THIIA.
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Takum oOpa3oM, B okHE Ha puc. 1.2 B KayecTBe JaJbHEHIINX MPAKTHYECKUX ACHCTBHUI
BeIOepeMm BapuanT Console Application (ero e cieayer HCIOAB30BaTH IPH PaCCMOTpeE-
HUM BCeX MPUBOJUMBIX Jajiee IPUMEPOB).

Mew Project L M
—— —— ]
Recent Templates Sort by: | Default | Search Installed Templates p ![
| Installed Templates Tvoe: Vicual 8
i i _Va| Windows Forms Application  Visual Basic il
Visual Basic - A project for creating a command-line
T Vi application
Online Templates _,_3 WPF Application Visual Basic Bp
Q Console Application Visual Basic
5}
5 }'B Class Library Visual Basic
- Rt s 2
Vg, WPF Browser Application Visual Basic
Name: Consolefpplicationl
.

Puc. 1.2. OkHo ansa seibopa Tna co3gaBaemMoro npoekTa

ConsoleApplication] - Microsoft Visual Basic 2010 Express = | =]

File Edit Miew Project Debug Data Tools Window Help
PS5 D@k aalal=2]9-0-|raniE
Modulel vb ¢

% Module1 -| £ (Declarations)
.—'_.blodule Modulel

| A F e B EL

Sub Main()

End Sub

| End Module

Coll

Puc. 1.3. OkHO Ansa HanucaHusi koga NporpaMmbl

B pesynbraTe mepen HaMH OTKpBIBaeTCs ciemyromiee okHo (puc. 1.3), koTopoe mpeacTas-
JsieT coOO0M peaaKkTop Ui HalMCaHHUs MPOrpaMMHOTo Kofa. B aToM okHe Mbl 1 Oyzem pas-
pabatbiBaTh TEKCTHI porpaMM Ha si3bike beiicuk. Ha puc. 1.3 mokazaHbl KiroueBble cI0Ba
cpensr Visual Basic 2010:
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O Module — Hayajao MPOrpPaMMHOTO MOJYJIS;
O sub — Hayajuo NOANPOTPaMMBI;
O End — 3aBepIlCHUE TOW WU UHOU MPOrpaMMHOM KOHCTPYKITUH.

dakTUYeCKH COIepIKaHUE OKHA, TIOKa3aHHOTO Ha puc. 1.3, mpeacTaBisieT co0ol 3aroToB-
Ky JUI HaITUCAaHWSI HaMU MTPOrPaMMHOI0 KOZ[a — 3Ta 9acTh IPOTPAaMMHOT0 KOZa MPOeKTa
YK€ CO3/I1aHa CHCTEeMOU aBToMartndecku. OT Hac TpeOyeTcs B JaHHYIO 3arOTOBKY BCTaB-
JIITH CBOW CTPOKH MPOTPAMMHOTO KOJA.

Takum 00pa3om, B JaHHBIH MOMEHT MbI IOAOIIUTA K ATAIy HAIMCAHUs MPOrPaMMBbl U Ja-
Jee B CIEIYIOIIEM pasJielic PACCMOTPHM IEpBYIO (pa3syMeeTcsi, O4eHb HPOCTYI0) MpO-
rpamMMmy, KOTOPYIO 3aTeM BBIIOJTHUM B cpene Visual Basic 2010.

NMporpamma BbiBOAa COOOLLUEHUS Ha 3KpaH

Hamra 3aga4a 3akmrodaeTcs B CO3aHMU IIPOIPaMMBbI, KOTOpasi BEIBOAUT Ha KpaH c000-
menwne: "[Ipumep nepBoit mporpammel”. 1logo0HBIE IPOTPaMMBI TPAAUIIMOHHO paccMart-
PHUBAIOTCS B Ka4eCTBE MEPBBIX MPH W3yUYCHHU TOW MM WHOW CHCTEMBI MPOrpaMMUpPOBa-
U, PaKTUYECKH B TOM CIydae MBI MOJydYaeM MPEACTAaBICHHE O TEXHOJIOTMYECKOM
mporecce pa3paboTKu (HauMHAS OT CO3JaHUS TEKCTa Ha S3bIKe BelCHK 0 BBIIOIHEHUS
pa3paboTanHOii mporpamMmer). TeKCT mporpaMMbl, KOTOPBIH ceifyac HaM NMOTpedyeTcs Ha-
OpaTh B OKHE peaaKkTopa, IpecTaBieH B puc. 1.4. 3mech OT Hac B yxke cpOpMHPOBAHHYIO
3aroTOBKY TpeOyeTcsl BBECTH TOJIBKO OJTHY CTPOKY:

Console.Write ("IlpyMep nepBOM HpoTrpamMer")

'1"3 1_1 - Micresoft Visual Basic 2010 Express | = | = ﬂ—hjﬂ
File Edit View Project Debug Data Tools Window Help
P $ SBR[ E2 (- baEES
Modulel vb* X
%% Modulel ~| % Main

SiModule Modulel
=l Sub Main()
Conzole.Write("Npusep nepeoil nporpams™)|

| End Sub
End Medule

h

Puc. 1.4. OkHo pefakTopa koaa C TEKCTOM NporpaMmbl BbIBOAA COODLLEHMsI Ha aKpaH

[lepen TeM Kak 3Ty CTPOKY MPOKOMMEHTHPOBATh, COXpaHUM HaIlly MMPOTPaMMy Ha JHCKeE,
a 3aTEeM 3aIlyCTHM €€ Ha BBITIOJTHEHHE.

Jnst coxpanenus npoekta ciaenyet B MeHio File BeiOpats mynkt Save All. B pesynbrare
Ha 9KpaHe MbI YBHIUM HOBOE OKHO (pHc. 1.5), B KOTOpOM OT Hac Tpedyercsi BBIOpaTh Ha-
3BaHUE MPOCKTA U yKa3aTh MECTO €r0 PACIOJIOKEHHUS Ha IUCKE KOMITbIOTepa (MU B CETH).
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[ Save Project IM‘

MName: Mporpammal|

Location: CA\Mporpammer Ha Aseike beficnk - Browse...

Solution Name: Mporpammal i;‘_'_iCreategirectornyr solution

Save J | Cancel l

Puc. 1.5. OkHO coXpaHeHUsi NPOrpaMMHOro NpoekTa

Tenepp cnenmyromasi Hama 3afada 3aKJIIOYaeTCs B BBINOJHEHMH JAHHOTO IPOEKTa Ha
koMnbloTepe. s 3Toro Mo>xHO Bocmonb3oBaThest myHkToM Start Debugging us menio
Debug. [Ipyroii BapuaHT 3amycka MpOeKTa Ha BBIIOJHEHHE COCTOUT B MCIIOJIb30BaHHU

OJTHOMMEHHOW KHOTIKH E’ Ha TaHeIn UHCTPYMEHTOB. B pe3ynbTare Ha 3KpaHe BCEro Ha
OJIHO MTHOBEHHE MOSBIIAECTCS HOBOE OKHO (pHc. 1.6), B KOTOpoM oToOpaskaeTcsi cooo1e-
HUE "Tipumep nepsoit mporpammer . [10CTIE 3TOTO MBI OMATH YBUAWM Ha 3KpaHE OKHO pellak-
TOpa MPOrPaMMHOT0 KOJla ¢ TEKCTOM Haiel nmporpamMmsl (cM. puc. 1.4). Takum oOpasom,
B PealM30BaHHOM BapuaHTe CHCTeMa OBICTPO BBIMIOJIHMIA TPOrpaMMy (BBIBeNa cooOIe-
HHE Ha KpaH) U BEPHYJIAch K HCXOTHOMY ITPOEKTY B OKHE PEAAKTOPA.

MpuMep Nepeoit NporpamMmbl -

m

Puc. 1.6. BbiBog nHopmaLmm nporpammon, npeacraBneHHon B nuctuHre 1.1

Jiist Toro 4yTOOBI 3a7iepiKaTh Ha KpaHe OKHO BBIBOJIA C TEKCTOM COOOILEHHS, BOCIIONb3Y-
eMCsl OKHMIaHHEM BBOAA MH()OpMAIMU C KJIaBUATYphl B KOHIE porpaMmsl. B 3tom ciy-
Yyae mporpaMma OyJeT OKUAaTh BBOAA C KJIABUATYphI, U KOT/IAa 3TO MPOU3OUIET, TO OHA
3aBEpIIMT CBOK paboTy. B cBs3M ¢ 3TUM M3MEHMM TEKCT HAalIel IpOrpamMMbl
(cm. puc. 1.4) Ha BapuaHT, penctaBieHHbI B mucTuaTre 1.1. [locne 3amycka mporpamMMel
B TaKOM BapHaHTE Ha dKpaHe OyJeT COpPMHUPOBAHO BHIBOJAMMOE COOOIICHHE, KOTOPOE
MpONaeT TOJIBKO MOCIIE HAKaTUs KIaBUINU <Enter> Ha KIlaBUaType.

JNuctuHr 1.1. NMporpaMmma BbiBOA4A COOGLLEHUA HA 3KpaH

Module Modulel
Sub Main ()
Console.Write ("llpmmep HepBOM HpOIpPaMMbl")
Console.Read()
End Sub
End Module

Pazbepem coneprxanue ymctunra 1.1. Tak, mepBasi CTpoka TOBOPHUT O Havyaye MPOTrpaMM-
HOTO MOy (Module). Jlamee pacmoiaraeTcsi mporeaypa Main, KOTOPYIO OTPaHUYIUBAIOT
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CTPOKH Sub Main() W End Sub. DaKTUYECKH 3TH CTPOKH MPEJICTABISIOT COOOM 3ar0TOBKY
(kxapkac) mporpaMMbl. JTa 3aTOTOBKA CO3/IAETCSl CHCTEMOW aBToMarndecku. Hama 3amayua
3aKITI0YAeTCs B HAMMMCAHUU COJIEPKATENILHONW YaCTH TPOTPaMMBI, KOTOpasi B JAHHOM CITy-
Yae CBs3aHA C WCIOJIB30BaHHEM OOBEKTa Console. [IpH 3TOM MBI UCTIONB30BAIA METOJ
Write 3TOTO 0OBEKTA I BEIBOIA WH(pOpMAIMK. TEKCT BRIBOAMMOTO COOOIIEHUS epeia-
€TCS B KayecTBE MapaMeTpa METoAa. YTPOIICHHO MOXKHO CKa3aTh, YTO 3]IECh MBI BOC-
IOJIb30BaINCh (PyHKIMEH BhIBOJA MHQOpMAIMK Ha dKpaH. [lamee B ciemyromei cTpoke
MPOTPAMMBI UCTIONB3YETCS METO/ Read TOTO K€ 00BEKTa Console JUIS OKUJAHHUS BBOJA
JAHHBIX C KJIaBHATYpHL. [Ipy 3TOM Hac MHTEPECYET TOIBKO (hakT BBOJA, & CAMO COJepKa-
HUE B IaHHOM CJIy4ae WHTepeca He MPEICTaBIISCT.

Tenepl) CKOPPCKTUPYEM TCKCT IIPOIrpaMMblI, KOTOpLIﬁ ceruac 6yI[eT BBITIAACTH TaK, KaK
IIOKAa3aHo B JIUCTHHTE 1.2. 3ILGCI) MBI OpraHU30BaJIM BBIBO TOI'O K€ COO6HI€HI/IH Ha 35KpaH,
HO TOJIBKO PCAJIM30BAIN 3TO C IOMOIIBIO ABYX MMPOTrpaMMHBIX CTPOK.

JNucturr 1.2. BbiBog coo6LLeHMs Ha 3KpaH (BapuaHT 2)

Module Modulel
Sub Main ()
Console.Write ("IIpymep ")
Console.Write ("nepBoit mporpamMvsr")
Console.Read ()
End Sub
End Module

Ecnmu xe MBI coOupaeMcsi OpraHu30BaTh BBIBOJI HAIIETO COOOIICHHUS HA DKpaHe B JIBE
CTPOKH, TO CIIEAyeT BOCIIOJIB30BATHCS BAPHUAHTOM, IMPEICTABICHHBIM B JHCTHHTE 1.3.
Pesynbrar paboThl mporpaMmel IOKa3aH Ha puc. 1.7. B TekcTe mporpaMmbl Mbl BOCIIOINb-
30BAINCh METOJIOM WriteLine, KOTOPBIM MOCHe BBIBOJA WH(OpMAIMK OCYIIECTBISET
IIEPEBOJL CTPOKH.

JNuctuHr 1.3. BeiBoa coobLieHus Ha 3KkpaH (BapuaHT 3)

Module Modulel
Sub Main ()
Console.WriteLine ("Ipymep")
Console.Write ("nepBoit mporpamMMver")
Console.Read ()
End Sub
End Module

[Mpumep i
NepBoii NporpamMmbl

m

Puc. 1.7. BbiBOg nHdopmMauum nporpammon, NpeacTaBneHHon B NncTuHre 1.3
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BbluncneHus B nporpamme

Kax mpaBmio, OOIBIIMHCTBO MPOTPaMM CBSA3aHO C OpTaHHM3aIlel BRIYUCIUTENbHBIX Jeii-
cTBUU. B KauecTBe MpocTOro mpuMepa Ha JAHHYIO TEMY PACCMOTPUM PEATHU3AIMIO TPO-
rpaMMBbI, KOTOpasi JIOJDKHA OOECTIeUnTh BO3BEACHNE B KBaApaT 3HAUCHUS IENIOTO YMCIA,
BBOJMMOTO C KJIaBHATyphl. [locie 3Toro pe3ymnbTar BBEIYHCICHHS] HEOOXOAWMO BBIBECTH
Ha 3kpaH. [lomoOHas ek JOCTaTOYHO MOHATHA, @ HA0OP TPaBUJI IS €€ peau3alli BhI-
TJIATUT TaK:

0 BBOA LIEJIOTO YHCIIA C KJIABUATYPHI;
0 BO3BEAEHHUE 3TOTO YMCIA B KBAJPaT;
O BbBIBOJ MOJYYEHHOTO PE3yJIbTaTa HAa IKPaH.

[Tocne GpopMyIHpOBKY 3a/1a4H U OMPENEICHHOCTH C aJTOPUTMOM ACWCTBUH TepeiieM K
HAMUCAHUIO MPOrpaMMHOrO koja. [l 3TOro B TEKCTOBOM pelakTope cpeabl Visual
Basic 2010 ciemxyer HaOpaTh TEKCT MPOrPaMMBbI, IPEICTABICHHOW B UCTUHTE 1.4, KOTO-
pas peasu3yeT NOCTaBICHHYIO 3a/1ay.

NuctuHr 1.4. BeluncneHvne KBagpaTa uucna, BBOAUMMOroO C KllaBuaTyphbl

Module Modulel
Sub Main ()
Dim N As Integer
N Console.ReadLine ()
N=N%*N
Console.Writeline ("PesynbTaT BO3BEIeHMs B kBampaT")
Console.Write (N)
Console.Read ()
End Sub
End Module

Ha puc. 1.8 mpencraBieHo OKHO BbIBOAA, AEMOHCTPHpPYIOIIEE pe3ynbTaT paboThl Mpo-
rpaMMBblI [1OCJie BBOAA 1IEJIOr0 YMCIIA C KJIaBUATYPBHI.

5 -
Pe3ynbTaT Bo3BeNeHNA B KBafpaT
25

m,

Puc. 1.8. BbiBoa nHcpopmaumm B nporpamMmme, npeacraBneHHon B nuctuHre 1.4

B nuctunre 1.4 nis Bo3BeneHHsI B KBaAPAT Mbl BOCIOIb30BATUCH IEPEMHOKEHUEM HC-
XOJTHOTO 3HaueHUs Ha ceOs. OHAKO MOXKHO TaK)Ke BOCIIONB30BATHCS HETIOCPEICTBEHHO
onepaunyen BO3BEICHUS B CTETICHb:

N =N "2

HoBoe xmroueBoe cnoBo s3bika belcuk, KOTOpoe HaM BCTpeTHIOCH B jucTHHTE 1.4,
3T0 — Dim. OHO 03Ha4aeT OOBSABIECHHE MEPEMEHHOM (MM MEPEeMEHHBIX) B MPOTpPaMMe.
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Ilepemennas TipencTaBiIseT coOOW 3ape3epBHPOBAHHOE MECTO B OTEPATHBHON ITaMSITH
KOMIIBIOTEPA, MPEAHA3HAUCHHOE AJI1 XPAHECHUS TAHHBIX B IIPOTpamMMe.

TTPUMEYAHUNE

[eno B ToOM, YTO AaHHble, C KOTOPLIMK Mbl paboTaem, HEOBX0AMMO rae-To XpaHwuTb. Ons
3TOro npegHasHa4YaeTcs OCHOBHas (onepaTuBHas) NamsiTb KOMnbtoTepa. Takas namsitb co-
CTOUT M3 Habopa O4HOTUMHBIX SYeek, NPy 3TOM Kaxaas sveiika UMeeT CBON HOMep, KOTo-
pbiit Ha3biBaeTCst adpecom.

YroOsl HE paboTaTh € agpecamMu SYeeK HAmpsMyIO (HE 3allOMHHATH JJIMHHBIE YHCIIOBBIC
azpeca S9EeK) IMpPEeTyCMOTPEHAa BO3MOXKHOCTH INPHUCBOCHHUS sYEHKaM CHMBOJIMYECKOTO
UMEHH (udenmugpuxkamopa). B Hamem ciryyae Mbl CO31allM MEPEMEHHYIO N, M Ul Hee
yKa3alli THI Integer, KOTOPBIA OMpeneNseT XpaHEeHHe LENOUYNCIEHHOTO AaHHOro. J{is
MEPEMEHHBIX YKa3aHHOTO THIA B MaMATH OTBOIUTCA 32 6uta (32 ABOMYHBIX pa3psaia HilH
4 Gaiita). [Ipn sTOM uymcna, XpaHAIHecS B IEPEMEHHBIX THUIIA Integer, SBISIOTCS 3HAKO-
BBIMH, I UX JMAIMA30H cocTaBiseT ot -2 1o 231,

TTPUMEYAHNE

MockonbKy nobble AaHHbIE B NaMATU KOMMbIOTEPA XPaHATCA B ABOUYHOM CUCTEME cyuche-
HWUsl, TO KPOME UMEHW MepeMeHHON cnefyeT ykasaTb U mun, onpefensiowmn ouana3oH
3HayvyeHul, NPUHUMaeMbIX NEPEMEHHON, U crocob ee 06pabomKu BbIMUCIUTENBHON CUC-
TEMOWN.

be3 monomHuTENHHON MHPOPMAIMK O mune NAHHBIX, XPAHAIINXCS B HEKOTOPOH sUeiike
MaMsITH, KOMITBIOTEPY OBLIIO OB HEBO3MOXHO PEIINTh, YTO HMEHHO MPEACTABISIOT cO00i
9TH JaHHBIE.

Nwmena (mpeHTHUKATOPHI) MMEPEMEHHBIX CIeIyeT BBIOMPATh CaMOCTOSTENBHO, U B pac-
CMaTpPUBaEMOii IPOrpaMMe Mbl BHIOpaJIM B Ka4eCTBE MMEHHU CIMHCTBECHHOW IMEPEMEHHOMN
uneHTudukarop N. JltoOble MMeHa MepeMeHHBIX B s3bIKe belicuk cTposiTes mo cienyro-
UM NTpaBUJIaM:

O uMeHa MOTYT BKJIIOUYATh OYKBBI, TU(PHI ¥ 3HAK TOAUYEPKUBAHMUS,

O uMs COCTOUT U3 OJTHOTO CIIOBA, a eclii TpebyeTcst mpobes B UIMEHH, TO OH 3aMEHSIETCS
Ha CHUMBOJ MOJYEPKHUBaHUS (Hampumep, St 1 OyZeT NpaBUIIbHBIM BapUAHTOM JUIS
UMCHH, a St 1 MPHUBEAET K OMIMOKE Ha Tare KOMIWIAIUN TEKCTa IPOTrPaMMBbl);

O wumMms Bcerya HauYMHAETCS ¢ OYKBBI TMOO CO 3HAKA OAYCPKUBAHMS,
O MexIy IByMS HMEHaMU JIOJKEH PACTIONaraThCs, Kak MUHAIMYM, OJIMH TPO0eI;

0O uMeHa epeMEHHBIX HE MOTYT COBIAJaTh C 3apE3ePBUPOBAHHBIMU B SI3BIKE KIHOUEBbI-
mu (cnyocebnvimu) crosamu (HallpuMep, HA OJHY MEpEMEHHYIO0 B IIpOrpaMMe HEelb3s
Ha3BaTh Sub).

Janee B TeKCTe JaHHOW MPOrpaMMBI HAM BCTPETHIICS onepamop npucgausanusi (0003Ha-
YaeTcsl 3HAaKOM PaBeHCTBa). JTO HambOoJiee 4acTO MCIIOJIb3YEeMbI omepaTop, KOTOPBIH
pabotaet crexyromuM 00pa3oM: cHayalla BEIYMCIISETCS BBIPAXKECHUE, CTOSIEE CHpasa OT
olrepaTopa MPUCBAaUBaHM, a 3aTEM PE3yNbTAT 3aMCHIBAETCS B MEPEMEHHYIO, CTOSILYIO
cileéa OT NaHHOTO 3HaKa. HamprMep, mmocie BBIMOTHEHHS orepaTopa

K=K+2

TCKYILICC 3HAYCHUC HepeMGHHOﬁ K YBCIIMYHUTCA HaA 2.
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BakHO OTMETHTB, YTO CIIpaBa OT ONEpaTOpa MPUCBAUBAHMS MOXKET PACIIoyiaraTbest Tr000e
9UCIO0 JMO0 BBIPAKEHHUE, a ClIeBa 00S3aTENIbHO JOJDKHO HAXOIUTHCS MM IEPEMEHHOMN
(MBI JOJDKHBI YKa3aTh CHCTEME — KyJa CJIEAyeT 3alucaTh Pe3yJbTaT BBIYUCICHHS HIH
MPOCTO Kakoe-I10o JaHHOE).

IIpomomkum paccMoTpenue coaepkanus nuctunra 1.4. Ilocne ommcaHust mepeMeHHOM
LIEJIOTO THIIA PACIIONIaraeTcsi CTPOKa, TNle C KIABUATYphl BBOJIWTCS 3HAUEHHUE MEPEMEH-
HOH N. 711 3TOTO MBI BOCIIOJIB30BAJIMCh METOJIOM ReadLine. OOpaTHM BHHMaHHUE Ha TO,
YTO B JJAHHOM ClIy4ae HEOOXOJMMO BBECTU C KJIABUATYPHI CTPOKY, COJICPIKAIIYIO ILEI0e
YUCIIO.

[ocne BBoAa 3HaUCHHMS IEPEMEHHON N OCYIIECTBISIETCS BO3BECHHE €ro B KBaapat. Jlns
3TOT0 MBI BOCIIOJIb30BAJIMCH 3HAKOM, 0003HAYaOIMM YMHOXKeHue (*). B naHHOM ciryuae
3HAYCHHUE MEPEMEHHON N YMHOXKaeTcsl caMo Ha ce0s. DakTUYeCKu 3TO U SIBJISICTCS BO3-
BEJICHUEM KCXOJHOTO 3HA4YCHUs B KBajpar. Pe3ynbraT omepanyu yMHOXCHHS 3aHO-
CUTCS O00paTHO B TEPEMEHHYIO0 N (B sUCHKY MamsITH, KOTOPYIO MBI OTBENH IS Tepe-
MEHHOMA).

BaxxHO mOmuYepKHYTh, YTO BBEACHHOE C KJIABUATYyphl 3HAYCHUE JOJDKHO TPEICTABIATH
co00ii 1esoe Yucio (THI Integer), @ B ClIydae BBOAa Habopa OYKB BMECTO LIENIOT0O YUCIIa
MIPH BBIMOJIHEHHN TPOTrPaMMBbl IPOU30MIET ONIHOKA. DTO CBSI3aHO C TEM, YTO OTEPAITHSI
YMHOKEHHS JJ151 CTPOK M CHMBOJIOB OTCYTCTBYET.

[locne BBIMONHEHUs] YMHOKEHHUSI B MPOTpaMMe OPraHMU3yeTcsl BBIBOJA HWH(POpPMalWU Ha
9KpaH yXe 3HAKOMbIM HaM CIIOCOOOM.

Tunbl AaHHBLIX

Jns perenus Mo00H 3a1a4n ¢ UCTIONB30BAHUEM MPOrPAMMHUPOBAHHS OCYILECTBISIOTCS
JOEeMCTBUS HAJ ONpeleIeHHBIMU AaHHBIMU. [Ipy 3TOM JaHHBIE MOTYT UMETbH Pa3HbIE THIIBI.
Tun Oanmbix ONpENENsieT MHOXKECTBO 3HAYEHHUI, KOTOpble MOTYT NMPUHUMATh OOBEKTHI
nporpaMmbl (KOHCTaHTHI U NepeMEHHbIe). Takke THUM JaHHBIX OINpeneisieT U COBOKYII-
HOCTb JEMCTBUN, KOTOPble MOKHO BBINOJIHATH HaJ JaHHBIMH OmpesesneHHoro tuna. Ha-
MIPUMEP, C YUCJIAMH MOKHO BBIIOIHATH OOJBIION HA0Op ACUCTBHUM (CI0KEHUE, BBIYUTA-
HUE, YMHOXXEHHE, JIeJICHUE U T. 1.), @ CTPOKU MOXHO TOJBKO CKJIAJbIBATh.

Tun naHHBIX OYEHb BAXKCH TPU BBIICICHHHM TAMSATH MOJ MEPEMEHHBIC. DTO CBA3aHO
C TEM, YTO KaXJOMY THUIY JAHHBIX COOTBETCTBYET ONMPENEICHHOE YHCIIO OATOB MaMsATH
KOMITBIOTEPA.

PaccmoTpuM, 4TO mpenacTaBisIIOT co0Ol CTaHAapTHBIE TUIBI JaHHBIX B cucteMe Visual
Basic 2010. [Tpu opranu3amnuu BEIYHUCICHUH TPOTPaMMHCTBI HAHOOJIee YacTO MUCIIONIb3Y-
10T YeloYUCiieHtble TUTIBI JaHHBIX, MEepeYeHb KOTOPBIX IMpeacTaBieH B Tadm. 1.1. 3xech
yKa3aHbl MUHUMAJIbHBIE 1 MAaKCUMAaIbHBIC 3HAYCHHS TSl KaXKIOTO THIA JaHHBIX, a TAKKe
KOJIMYECTBO OTBOJUMBIX JUISl HUX 0alTOB B MaMsATH KOMIbIOTepa. JledCTBHS HaJ EIBIMH
YrcIaMy YKa3aHHBIX THIIOB OTPEJIENICHBI JIIb TOTJa, KOT/Ia MCXOAHbIE JaHHble (ore-
paHIbl) M pe3ynbTaT JeKaT B 3aJaHHOM WHTEpBaje. B mpoTHBHOM cilyyae BO3HHUKAET
nepenonnenue [3].
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Ta6bnuya 1.1. Lieno4ucneHHbie murb! 0aHHbIx 8 Visual Basic 2010

Tun Owana3oH 3Ha4YeHun Pazmep B Gantax
SByte Ot -128 o 127 1
UShort OT 0 #o 65535 2
Short Ot -32768 po 32767 2
Integer OT -2 147 483 648002 147 483 647 4
UInteger OT0[04 294 967 295 4
Long OT -9 223 372 036 854 775 808 8
[0 9 223 372 036 854 775 807
ULong OT0 [0 18 446 744 073 709 551 615 8

HpI/IBeZ[eM MPUMEP OMMMCaHUA HECKOJBKUX MEPEMEHHBIX LEJIOUYNUCIICHHOTI'O THUIIA:

Dim Al As Integer
Dim A2 As Short
Dim A3 As Long

Kak u3BectHO [3], 4Kciia B BEIUMCIUTEIBHON CUCTEME MIPEIICTABICHBI B TBOMYHOW CUCTE-
M€ CUMCIICHHS M Ha KaXK]I0€ YUCIIO B ONEPATUBHOMN MaMsITH OTBOJIUTCS OMPEICICHHOS KO-
JUYECTBO pa3psiioB (OMTOB). B 3TOM IuiaHe MPOKOMMEHTHPYEM UCHOJb3yeMble B Visual
Basic 2010 menble unciaoBbIe THITHI JaHHBIX. Tak, HANMEHBIIIEe YUCIIO pa3psaaoB (8) nMe-
€T THUIl SByte. B 3TOM cilyuae MUHUMAaJbHOE YMCIO paBHO -128, a MakcumanbHoe 127.
Takoii TUI TaHHBIX MTO3BOJIAET PadOTATh TOJIBKO C KOPOTKMMHU 3HAKOBBIMH YHCIIAMH.

Jins BeIYMCIeHnit Hanbosee 9acTo MCIONB3YETCsl TUM Integer (TOJ JaHHOE OTBOIUTCS
32 ABOMYHBIX pa3psiid), B KOTOPOM MHHHMATBHOE YHCIIO PaBHO -2°%, a camoe GONbIIoe
nonoxurenbHoe pausercs 2°'-1. Eciu Tpebyercs oTpasuth GOMbIIHE LEIbIe YHCIa, TO
CIIeJTyeT BOCIIOIb30BATHCS THIIOM Long.

He Bce qyuncia, ¢ KOTOPLIMU NPUXOAUTCA pa6OTaTI>, SIBIIAFOTCA LICJIBIMUA. B 6onpmuHCTBE
BBIYHCIICHUI HCIIOJIB3YIOTCA ILpO6HBIC ypciia. C TOUKH 3pCHUA MAaTCMATHUKU TAKUX YUCCIT
OeCKOHEYHO MHOT0. UTO ke KacaeTcsl BEIUHCIUTEIIHHON CHUCTCMBI, TO UX TAK)XKC MHOT'O, HO
06]1[66 KOJIMYECTBO B 3TOM CJIydya€ KOHECYHO.

JpoOHble uncna, KpoMe 1eJI0H YacTH, BKIIOYAIOT €IIe U APOOHYI0 COCTaBIIAIOLIYIO, OT-
JesieMYyIO OT LIEJIOH pa3aenuTenem.

Jist uucen ¢ IpoOHOM YacThio MpeAHa3HAuYEHBl TUIBI Single M Double, KOTOPBIE XPaHST
4yyucla ¢ IuiaBarouleil 3anaroi. Ipu 3ToM B 3anycy 4yucna BeIIEIAOTCS IBE€ KOMIIOHEHTHI:
Maumucca U nopsao0ok. B 3ToM ciydae 4Mciio MpeACTaBiIsAeTCsl B BUAE MAHTUCCHI (Kak
MPaBUJIO, TIPEACTABISIET cOO0M uncio B npeaenax ot 1 no 10), ymuHoxennoit va 10 B on-
peneneHHol cTerneHu (CTeNeHb COOTBETCTBYET NOpAAKy). [IpuBeaem npumepsl HECKOIb-
KHX YHCeN B TakoM (hopmare:

03 4700 =4,7 -10°, uto B ykazauHOM (opmare Boramut 4,7000000E+03.
03 -25000 = -2,5 -10” wn B ykazauzoM dopmare -2,5000000E+04.
3 -0,0005 = -5 -10"* wm -5,0000000E-04.
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[omuepkHem, uto B cucteme Visual Basic 2010 npu 3amucu uncen ocHoBanue 10 3ame-
HseTcA Ha OYKBY E, IIOCJI€ KOTOPOH pa3MellaeTcs 3HaueHUe IOopsIKa.

[TepemenHbIe, OOBABICHHBIC KaK Decimal, COICPIKAT YHCIA C (PMKCUPOBAHHOW 3aIIATOM.
B ornmuue ot ymucen ¢ muiaBaromiei 3ansaTon, Yrcaa JaHHOTO THUTIA HE UMEIOT MHOXKHUTEIS
"10 B creneHun". DTO MO3BOJIACT N30EkKATH OMMOOK OKPYTJICHHSI, KOTOPBIC MOTYT BO3HHK-
HYTh TIpH 00pabOTKe YHCEN C TUTABAIOIICH 3amaToii. B CBS3M C OTHM PEKOMEHIYETCS
MIPUMEHATH THII Decimal, KOT/A BBl IIPOU3BOJUTE CIOKHBIE PACUETHI.

B T1abn. 1.2 mpuBemeHsl BapWaHTHI APOOHBIX YHCJIOBBIX THIIOB B cHcTeMe Visual
Basic 2010.

Ta6nuuya 1.2. []JpobHbie Yucnosbie murbl 0aHHbIX 8 Visual Basic 2010

. Pa3mep B 6anTax
Tvn Onana3oH 3Ha4YeHUn N
U KOMMeHTapum
Single OTpuuartenbHble Yicna oT -3, 4E38 Ao -1, 4E-45; 4
MonoxuTenbHbIe Ynucna ot -1, 4E-45 o 3, 4E38. Yuncno c nnasatoLlen
3anaToun
Decimal OT -79 228 162 514 264 337 593 543 950 335 16
no 79 228 162 514 264 337 593 543 950 335 Yucno ¢ dmkcnposaH-
HOW 3ansTon
Double OTpuuaTtensHble Yucna ot -1, 798308 Ao -4, 9E-324; 8
MonoxuTenbHble Yncna ot 4, 9E-324 Ao 1, 79E308. Yucno ¢ nnasatoulen
3ansaTon ABONHON
TOYHOCTU

[IpuBeneM npumep HCIOIB30BAHUS YHCIOBBIX IIEPEMEHHBIX APOOHOTO THMA B HMPOrpaM-
Mme. B nuctunre 1.5 npuBeneH npuMep BBIYMCICHHS KBaJPAaTHOTO KOPHS YHCIA, UMEIO-
IIeTO TUM Decimal. Ha puc. 1.9 moka3zaHo OKHO ¢ pe3yJabTaToM BBIYUCIEHUN — MBI BU-
UM, YTO Pe3yIbTaT BBIYMCICHUS KBaJPATHOTO KOPHS COIAEPKUT OONBLIOE KOJIMYECTBO
uudp moce pa3aenuTens neJor U IpoOHON JacTu.

Nucturr 1.5. BbluncneHne KBagpaTHOro KOpHs YMcna, BBOAUMOIO C KnaBuaTypbl

Module Modulel
Sub Main ()
Dim X, Y As Decimal
X = Console.ReadLine ()
Y Math.Sqgrt (X)
Console.WritelLine ("Pe3ysbTaT BHUMCIJIEHMS KBAaIPATHOI'O KOPHS")
Console.Write (Y)
Console.Read()
End Sub
End Module
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;,' -
7 -
Pe3ynbTaT BbIUMCNEHUS KBAPATHOTO KOPHS  |= Pe3y/IbTaT BLIMMCTEHNS KBANPATHOMO KOPHA  |=
2,64575131106459 2,645751
Puc. 1.9. BbiBog nHdopmauumm B nporpamme, Puc. 1.10. BbiBoa vHopmaumu B nporpamme
npvBeAeHHON B nucTuHre 1.5 npuBeAeHHoN B NUCTUHre 1.6

Termepb HEMHOTO M3MEHUM MPOTPaMMy, & UMEHHO YKa)KeM JJIsl TIEPEMEHHBIX X W Y THII
MAHHBIX Single. B muctunre 1.6 mpuBeneH ee TeKcT. COOTBETCTBYIONININ Pe3yIbTaT BhI-
YUCJICHHUS KOpPHS B TporpaMme ImokazaH Ha puc. 1.10. Bumxo, yTo KOpeHb u3 uncia 7
OyzeT cofepkaTh MEHbIIIEE KOJTMYECTBO Pa3psiOB MOCIHE 3allsATOH, YeM B pe3yabTare pa-
OOTBI MTPOrPaMMBI, TIPUBECHHOM B TucTHHTE 1.5.

NucTuir 1.6. BelucneHne KBaApaTHOro KOPHS YUCHa (BapuaHT 2)

Module Modulel
Sub Main ()
Dim X, Y As Single
X = Console.ReadLine ()
Y = Math.Sqgrt (X)
Console.WriteLine ("PesynsTar")
Console.Write (Y)
Console.Read()
End Sub
End Module

Mo>KHO TaKKe HEeMOCPEICTBEHHO 33/1aTh B IPOrpaMMe HEOOXO0AUMOE YHCIIO C yKa3aHHEM
MaHTHUCCHI U nopsinka (muctuHr 1.7). Pesynbratr paboThl Takol MporpaMMbl MPUBECH Ha
puc. 1.11.

PesyneTaT i
6,76601E+C7

Puc. 1.11. BeiBog nHcopmaumm B nporpaMmmMe, NpuBeAeHHON B nucTuHre 1.7

¢ NlucTuHr 1.7. BbluMCNEeHMe KBaApPaTHOFO KOPHS YMCna,
{ yKa3aHHOro C MOMOLLbK MAaHTUCCHI U NopsAgKa

Module Modulel
Sub Main ()
Dim X, Y As Single
X = 4.57789E+15
Y = Math.Sqgrt (X)
Console.WriteLine ("PesynbTaT")
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Console.Write (Y)
Console.Read()
End Sub
End Module

Jns mpencTaBiIeHUST OMWHOYHBIX CHUMBOJIOB (OYKB, ITUGpP M psAga APYTHX CHMBOJIOB)
MpeTHa3HAYCH CUMBOIbHbIL THIT TAHHBIX. J[JIs KaX 10l mepeMeHHON JaHHOTO TUTa B Ia-
MATH oTBoAMTCA 2 Oakita (komupoBka Unicode), a ais onmucaHUs MCIIONB3YETCS KITFOYE-
BOE CIIOBO Char. B mmcrtunre 1.8 mpuBeneH npuMep BhIBOJAA JIBYX CHMBOJIOB Ha JKpaH.
[Tpu 5TOM OJUH W3 CUMBOJIOB BBOJUTCS C KJIIaBHATYPHI, a IPYrOd 3a/aeTCs HEMMOCPEACT-
BEHHO B Tporpamme (TMpU YCTAaHOBJICHUM 3HAYCHUS CHUMBOJIA WCIOJB3YIOTCS JIBOIMHBIC
KaBBIYKH).

NucTtnHr 1.8. NMpumep Mcnonb3oBaHUA CUMBOJIbHbLIX MEPeMEHHbIX

Module Modulel
Sub Main ()
Dim X, Y As Char
X Console.ReadLine ()
Y = "io"
Console.Write ("CumBos X-> ")

Console.WriteLine (X)
Console.Write ("CumBoOsm Y-> ")
Console.Write (Y)
Console.Read ()
End Sub
End Module

Hinst Gonee conepkaTebHONW TEKCTOBOW WH(POPMAILIUKM MCIOIB3YETCsI TUM String. B aTOM
cllydae 1moJi IEPEMEHHYI0 OTBOAMTCS CTPOKA, KOTOPast MOKET COEPkKATh A0 2 MIPJA CUM-
BOJIOB. B mporpamme npu MHUIMAIM3aLMU CTPOK TAKXKE HCIIONB3YIOTCS OOpaMIIIOIIue
JIBOMHBIE KaBbIUKU. B nucrtunre 1.9 npuBeneH mpuMep HCHOJIB30BAHUS JBYX NEPEMEH-
HBIX CTPOKOBOTO ThMA. [Tpn 3TOM 0/iHA M3 CTPOK BBOJUTCS C KJIaBUATYPHIL, a Ipyras 3aja-
€Tcs HeTIOCPEICTBEHHO B IIporpaMMe. Pe3ynbTar paboThl Takoil MporpaMMbl MPUBEACH Ha
puc. 1.12.

Jlnctunr 1.9. Npumep ncnonb3oBaHUA CTPOKOBbIX NePEeMeHHbIX

Module Modulel
Sub Main ()
Dim X, Y As String
Console.WriteLine ("Beemure cBoe mMa'")
X = Console.ReadLine ()
Y = "IoOpeli neHb, "
Console.Write (Y)
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Console.Write (X)
Console.Write ("!")
Console.Read()
End Sub
End Module

BeenuTe cBoE MMSA &
Baca
Hobpblit aeHb, Bacal

=

Puc. 1.12. BeiBog nHcdopmauun B nporpamme, NnpuBegeHHon B NUCTUHre 1.9

Kpome ymomsiHYTHIX THIIOB JaHHBIX, B beiicuke ncnomb3yercs socuueckutl (Ipyroe Ha-
3BaHue — 6Oynesbii mun). KiroueBoe CIOBO /Ul yKa3aHUs TaHHOTO THIA — Boolean.
JlaHHBIE TOrO THUIIA MOT'YT NPUHUMATh TOJIBKO J1Ba BO3MOXKHBIX 3HAUCHUSA: True (MCTHHA)
U False (JIOXb). BaxkHO 3aMeTHTh, YTO IpU MEPEBOAE YHMCIOBBIX NAHHBIX B JIOTUYECKHUE
3HaueHue () CTAaHOBUTCS False, a OCTAJIbHBIE 3HaUeHUS — True. Kornma nornyeckue naH-
HbIE MEPEBOATCS B YHCIOBBIE, TO False cTaHOBUTCA 0, a True — 1. IlpuBenem npumep
WCTIONTF30BaHUS MTepeMeHHoM JanHoro Tumna (JinctuHr 1.10) B mporpamme. 31ech BBIMOI-
HSIETCsl CPaBHEHUE BBEAEHHOTO C KJIaBHATyphl yncia ¢ nudpoii 3. Ecau BBeeHHOE unciIo
OKa3bIBaeTCsl 0OJIbIIE, TO BHIBOJUTCS 3HAUEHHE True. B MPOTHMBHOM Cilydae BHIBOJUTCS

False.

NuctnHr 1.10. NMpumep ncnonb3oBaHUS NOrMYECKUX NepPeMeHHbIX

Module Modulel
Sub Main ()
Dim B As Boolean
Dim X As Integer
Console.WriteLine ("BBemure Lejioe 4umciio")
X=Console.ReadLine ()
B=X>3
Console.WriteLine ("Bricka3bBaHME O TOM, UYTO IAHHOE UMCJIO Oojibme Tpex')
Console.Write (B)
Console.Read()
End Sub
End Module

[lepemeHHbIEC THITA Date XpaHSAT 3HAYCHHS JaThl U BPEMEHH. 3HAUYCHUE JAThl JOJDKHO 3a-
KJIIOYaThCs MEXKAY CUMBOJIaMH # U ObITh B popmare "Mecsi/neHs/roa". B muctunre 1.11
MIPUBEICH TIPUMEpP HCIOJNB30BaHUS TEPEMEHHOW THIIA Date B IMpOrpaMMe. 31eCh MBI
OCYIIECTBJISIEM HWHUITHAIM3AIUIO0 TIEPEMEHHON D KOHKPETHBIM 3HadeHweM Aathl. [locme
3TOTO BBHINOIHICTCS MPEOOpa30BaHKE JaThl K CTPOKOBOMY THITY (JJ1s1 3TOr0 MUCIONb3YETCs
cTaHmapTHas QYHKIMS Format) U BBIBOJ 3HAYCHMSI JAThl HA SKPaH.
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JNuctunr 1.11. NMpumMep ncnonb3oBaHUA NepeMeHHON Tuna Date

Module Modulel
Sub Main ()
Dim D As Date
D = #12/31/2011#
Console.WriteLine (Format (D, "dd.MM.yyyy"))
Console.Read()
End Sub
End Module

O6bABNEeHUA NnepeMeHHbIX

B cucreme Visual Basic 2011 M0OKHO MCIIOJIB30BaTh KaK SIBHOE, TaK U HEIBHOE 0OBsBIIE-
HUE TIEPEMCHHBIX. SIBHOE OOBSBICHHE O3HAYACT yKa3aHHUEC MMEHU M THUIA TICPEMEHHON
Iepe]l €€ UCIOJb30BaHUEM. JTO OCYIIECTBISCTCS KaK C TIOMOIIBIO YK€ 3HAKOMOIO OIle-
paropa Dim, TaK C MOMOIIIBIO Psijia IPYTHX OMEPaTOpoB (Public, Static, Private).

[lepemenHnasi, oObsIBIEHHAs TPW MOMOIIM OINEpaTopa Dim, JOCTYIHA M3 JIOOOTO MecTa
IIpOrpaMMBbl B Ipefesiax 00JIaCTH BHIMMOCTH, COAepXalei omnepatop Dim. Hampumep,
€ClIi NepeMeHHasi 00bsIBIIeHa BHYTPH MOIYJs BHE JI000H MpoLexypsl, TO Takas Iepe-
MEHHas JOCTYIHA M3 JII000T0 MecTa 3Toro Moxyis. Ecnu ke mepeMeHHas oObsBIEHA
BHYTpPH IIPOLETyPHl, TO OHA AOCTYIIHA TOJIBKO B MpeAesax 3Toi mpouenypsl. Takas nepe-
MEHHAsl Ha3bIBACTCA JIOKATbHOU.

UTo0BI onpenenuTh JOCTYITHOCTh TIepeMeHHON Oollee NeTalbHO, PUMEHSFOTCS OIlepaTo-
PBI Private M Public.

Hcronp30BaHue Omeparopa Public O3HAYaeT, YTO MEPEMEHHAs UMeeT OOIIUi TOCTYyII,
T. €. JocTyn 0e3 Kakux-mu0o orpaHuycHuid. [lepeMeHHas BHIa Public HE MOXKET OBITh
00BbsIBIICHa BHYTPH MPOLIEAYPHI.

Ecnu nepemenHasi o0bsIBIeHa KaK Static, TO OHA OCTa€TCs CYLIECTBOBATH B MAMSITH U
COXpaHsET CBOE MOCJICAHEE 3HAUCHHE MIOCIIE 3aBEPLICHHUS paOOThI POLEAYPHI, B KOTOPOH
Obuta 00bsiBiIeHA. [lepeMenHas TUMNA Static HE MOXKET ObITh OOBSIBICHA BHE MIPOLICAYPHI.

C moMomIbI0 OHOTO OIIEPaTOPa MOYKHO OOBSBIATH HECKOJILKO ITEPEMEHHBIX, Pa3IeNssa UX
3anAThIMU. [IpuMeEpBI TaKUX CUTYalMi MBI YK€ YIIOMUHAJIM paHee.

Yactp "As mun panmex" TPU OOBSIBICHUH TEPEMEHHON MOXET OTCYTCTBOBaTh. B 3ToM
ciryyae Visual Basic Ha3HauaeT nepeMeHHOM THI 3HAYEHHUs1, KOTOPOE MPUCBAUBAETCA MIPU
o0bsiBIeHUH. Eciy >xe THIT JaHHBIX HE YKa3aH, a IepeMEeHHas He HHULUATN3UPYETCs] HUl-
KaKUM 3HA4Y€HHEM, TO CHCTeMa Ha3HA4UT i THUN JaHHBIX Object (B 3TOM CiIydae B Iepe-
MEHHON MOKET XPaHUTHCS TaHHOE JII000TO THIIA).

[Mo ymomuanuto Visual Basic ycranaBnmBaeT pexkuM SBHOTO OOBSIBICHHS MEPEMECHHBIX.
JI71st TOTO 94TOOBI 3TO U3MEHHUTH, MOXKHO BBITIOJIHUTD OJIHO U3 CICAYIOIIUX ICHCTBHIA:

O YKa3aTh B HA4YaJI€ NpOrpaMMHOTO KOJia OIIMIO Option Explicit Off,

O seigenuts B okHe Solution Explorer (mis storo crnemyer B MeHo ViEW BbIOpaTh
nyakr Other Windows) cooTBeTCTBYOIIMI MPOEKT M BHIOPATh B €r0 KOHTEKCTHOM
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MeHto myHKT Properties (CpoiictBa). Ha Brimagke Compile cimcka Option explicit
BBIOpATh TpebyeMoe 3HaAUCHHE MIJIST KOMITHIISITOPA.

Onepauun u BbipaxeHus

Buipaoicenue onpeaenseT MOPSAAOK BBITOJHEHUS JACHCTBUN HaJ JAHHBIMH U COCTOHT W3
OTIepPaH/IOB, KPYTIBIX CKOOOK M 3HAKOB OIepanuii (TakXe B BRIPAXKEHUH MOTYT IPUCYTCT-
BoBaTh pyHKIMH). Harmpumep, BEIpa)keHHE MOXKET OBITH ITOCTPOEHO TaK:

X1+X2* (Y1+Y2)

31ech Mbl MCIOJIB30BAIN MMEHA IEPEMEHHBIX (MJIM KOHCTAHT), 3HAKU CJIOXKEHUS, YMHO-
KEHHUS ¥ KPYTJIble CKOOKH [T yKa3aHUs IPUOPUTETHOCTH BBIYMCIEHUH. Pazymeercs, npu
BBIYMCIICHUN BBIPAKEHHS BCE OOBEKTHI, KOTOPHIE COCTABIISIIOT BBIPAKEHHE, TOJKHBI OBITH
YK€ OIpEIEIICHBL.

B beiicuke MOXHO BBIAEIUTH HECKOJIBKO TUTIOB BBIPAXKEHUM:

O apugmemuueckue, KOTOpbIE NperHA3HAUCHBI JUISI apu(PMETHYECKUX NEHCTBUI Hax
YHCIaMu;

O noeuueckue — A CpaBHEHUS NaHHBIX;

O cumeonvrvie — Al pabOTHI C TEKCTOM.

MO03KHO BBIAEIIUTD JBE KATErOPUU OIEpaLUii:

O yuapHvle (neiicTBEE HAJ OXHUM OTEPAHOM), KOTOPBIX HEMHOTO;

O oOunapmuvie (neicTBHE HAJA ABYMS ONEPaHIaMH), KOTOPBIC COCTABIISIFOT OOJIBIIIMHCTBO.

B mporpaMMHBIX BBIYHCICHHAX HamOoJee MIMPOKO IPEACTaBICHBI apu()METHYECKHe H
JIOTHYECKUE OTEepallii, KOTOPbIe MPUBeACHbI B Ta0i. 1.3. B 3To0it Tabmauie 00NbIIMHCTBO
orepalyii SBISAIOTCS OWMHAPHBIMHU, 3a HMCKJIIOUEHHEM [IBYX IOCICIHUX YHApPHBIX OIIe-
pauuii.

Ta6nuya 1.3. Apucbmemudeckue u nosudeckue onepayuu e Visual Basic 2010

Onepauus OencrtBue
+ CnoxeHune
- BbluntaHune
* YMHOXeHue
/ [eneHne
\ LlenouncneHHoe penexve
~ Bo3BeneHue B cTeneHb
Mod OcrTaTok oT AeneHus
And Jlornyeckoe n apmdpmeTmyeckoe A
Or Jlornueckoe n apndmeTtumyeckoe NN
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Tabnuya 1.3 (okoH4aHue)

Onepauus OencrtBue

Xor Wcknovatowee U

- [NepemeHa 3Haka (yHapHas onepauus)

Not Jlornyeckoe oTpuuaHve (yHapHas onepauus)

Kpome mpezncraBieHHBIX apH()METHYECKMX H JIOTHUECKHX omepanuii (cm. tadm. 1.3),
B cucreMe Visual Basic mMeeTcs MHOXKECTBO CTaHIAPTHBIX MPOLEAyp, PyHKINN U METO-
10B. OHM TIO3BOJISIIOT BBHIMONHATH TPUTOHOMETPHUECKHE BBHIYMCICHUS, M3BJIEKATh KBa-
PaTHBIH KOpeHb U3 uncna U T. 1. C HEKOTOPBIMHU U3 HUX MBI YK€ BCTPEUANUCH, & O IPYTUX
elle IOrOBOPHM Jajiee B 3TOH TiaBe.

HekoTopsie n3 ykazanabpIx B Tabmn. 1.3 oneparuii SBISIOTCS noOUmMogvimMu, T. €. NeHCTBHE
BBITIOJHACTCS TTOOUTHO (ITOPa3psHO) HAJ KaXKABIM OUTOM (pa3psmoM) orepaHia (ore-
paHIOB).

PaccmoTpum HeckombKo Hanboiee MHTEPECHBIX OTIEPAITHA.

Apudmernueckas omneparus "N" (And) OCyIIECTBISET TOTUYECKOE MOOUTOBOE YMHOMXKeE-
HUE OTEePaH0B B COOTBETCTBUH CO CIEAYIOLUIMMU TPaBHIIAMH:

0 1 aAnd 1 = 1,
O 1 And 0 = 0;
O o0and 1 = 0;
0 0 and 0 = 0.

3nech onpeesCHbl ASHCTBUS HaJl KXKIOH Mapoil COOTBETCTBYIONIIUX OWUTOB ONEPaHIOB.
HaanMep, MBI CO6I/IpaCMC$1 BBIYHUCJIIUTH BI)Ipa)KCHI/IC C 4ucCJiaMu, yKaSaHHLIMI/I B JECs-
TUYHOU CUCTEME CUHCIICHUS:

5 And 11.

B 3TOM citydae Ha ypoBHE KOMIBIOTEPHBIX BHIYUCICHUN 3TO BBITVIAIUT TakK (7S ompeje-
JICHHOCTH OyJleM paccMaTpuBaTh BOCBMHPA3PsAHbIC YHCIIA):

0000 0101 And 0000 1011 = 0000 0O0O01.

3nech ucxomnsie yucna (5 u 11) 3anucansl B ECATUYHOM CUCTEME CUMCICHUS, HO B KOM-
MBIOTEPE OHU XPaHATCS B ABOMUYHOM cucteme [3]. U Haj xaxaol mapoid COOTBETCTBYIO-
MX OUTOB YKCEI MPOU3BOIUTCS ONEPaIns JIOTHYECKOT0 YMHOXKEHHS And. B pesynbrate
BBIYUCIICHUS TIOTYYUM CIECTYIOIINI OTBET:

5 And 11 = 1.
Jluctunr 1.12 comepXuT mNpUMep MNPOTPaMMBbI, JIEMOHCTPUPYIOLIEH HCIOJIb30BaHKE

apu¢pmerndeckoil omepauun "U". B kadecTBe pe3ynbrara BBIIOJHEHHS HA SKPaHE MBI
YBUAUM TUOPY 2.
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TTPUMEYAHUNE

MpoBeprM Mony4veHHbIN pesynbTaT BpyyHylo. Ecnu nepesectn 23 B ABOWYHYIO CUCTEMY
cumcnenus, To pesdynbtat 6yget Takum — 0001 0111. CooTBeTcTBEHHO ANns yvcna 10 ne-
peBop B ABOMYHY0 cuctemy — 0000 1010. U3 conocTaBneHnst GUTOB BUAHO, YTO pe3ynbTaT
apudpmeTtunyeckon onepauum "WN" paseH 0000 0010. Takum obGpasomM, cHOPMUPOBAHHLIN
nporpamMmmMon oTBeT 2 B AECATUYHOWN CUCTEME MPaBUSTbHbIN.

JNuctunr 1.12. NMpumep BbIYKCNEHUA C UCNONb30BaHMeM apudmeTMyeckon onepavum "N

Module Modulel

Sub Main ()
Dim Al, A2, A3 As Integer
Al = 23
A2 =10

A3 = Al And A2
Console.Write (A3)
Console.Read()
End Sub
End Module

Apudmernueckas oneparus "MJIN" (or) Ipou3BOIUT JOTHUECKOE TTOOUTOBOE CIIOKEHHE
OTICPaH/IOB B COOTBETCTBHH CO CIIEAYIONIIMH MTPAaBUIIAMU:

O 10r1

I
=

0 10ro0

I
=

Ooor1-=1
O ooro0=o0.

Hanpumep, ecniu Mbl coOupaeMcs BBIYMCIUTE BBIPAXKEHHUE: 17 Or 3, TO Ha YPOBHE KOM-
MBIOTEPHBIX BEIYUCICHUHN 3TO BBITIANT TAK:

0001 0001 Or 0000 0011 = 0001 00L1Ll.
B pesyabraTe nomyuum:
17 or 3 = 19.

Oneparnus "Uckmouaromee NJIN" (xor) BBITONHSAET JTOTHYECKYIO OTEPAIIO B COOTBET-
CTBHH CO CJICAYIOLIMMH NPaBUIIAMH:

0 1 Xor 1 = 0
0 1 Xor 0 = 1;
O 0 Xor 1 = 1;
0 0 Xor 0 = 0.

Haan/IMep, €CJIM MBI co614paeMc5{ BBIYHCIIUTH BBIpAXCHHUE: 15 Xor 3 HaI ACCATHUYHBIMU
quciaMy, TO Ha YPOBHC KOMIIBIOTCPHBIX BBIYMCJICHHM 3TO BBIT JIAOUT TaK:

0000 1111 Xor 0000 0011 = 0000 1100.

B PE3yNIbTATC BEIYUCIICHHUA ITIOJTYYUM 15 Xor 3 = 12.
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Omnepauust apupMETHIECKOTO OTpULaHus (Not) BBHIIOTHIET MOOUTOBYIO WHBEPCHIO (HAX
OJHHUM OTIEPaHAOM). J[BOMYHbIC HYJIM 3aMEHSIOTCS €TUHUILIAMH, & SAMHULBI HYJISIMH.

Omeparuu ommoweHus BEITIONHSIIOT CPaBHEHUE JBYX OINEPAHAOB U ONPEACIIIOT: HCTHH-
HO (True) BBIpQXCHHE WIM JIOKHO (False). Pe3ynbTaT BeIpaXkeHHUS C UCIOIH30BAHHUEM
TaKWUX OIEpanui UMEeT JIOTMYECKUI THIT (0 HEM MBI yxe roBopiin). OnpeeeHsl cie-
JTYIOIITHE OTIepaIiiy OTHOIICHHUS:

O <— MeHbIIE;

O > — OGomblie;

O - — pasHo;
O >=— OOJIBIIIC WK PABHO;
O <= — MEHBbIIIE WIHA PAaBHO;

O <> — He paBHO.

PesynpTar Ka)ka0ro JOrMUECKOro BEIPaXKEHHS C UCIIOJIb30BAaHUEM OJHON U3 IIEpEUUCIICH-
HBIX ONepaluil OTHOIIEHUSI MOKET MPUHUMATh OJHO U3 JIBYX 3HAUEHW: False U True.
Onepanuy OTHOIIEHUS ONPEENICHbl Ha/l YUCIOBBIMH MIEPEMEHHBIMH, HaJl CUMBOJIBHBIMU
IIEpEMEHHBIMU U CTpokaMu. [IpruBeaeM HECKOJIBKO MPUMEPOB UCHOIb30BAHUS ONEPaLUil
OTHOLICHHUS:

O 6 >= 3, pe3yJbTaT KOTOPOM PABEH True;
0 2.25 > 7.9, C pe3yJbTAaTOM False;

O "pPete" = "Pets", YTO JAET PE3YJIbTAT False.

NMpumepbl BblYUCIEHNI B NporpaMmmax

B arom pasnene Mbl IpUBEneM psij IPUMEPOB IIPOrPAMM, KOTOPBIE JEMOHCTPUPYIOT HC-
MI0JIb30BAHUE YK€ PACCMOTPEHHBIX paHEe TUIIOB JAHHBIX NPH PA3IMYHBIX BBIYHCINTEIb-
HBIX JCHCTBHAX. B KauecTBe mepBoro mpumepa MpoAEMOHCTPUPYEM paboTy € LENbIMU
yucnamu. B nuctunre 1.13 mpuBeaeH npumep mporpaMmbl, TEMOHCTPUPYIOMIEH AeHCT-
BU, KOTOPBIC MOT'YT BBIIIOJHATHCA HaA LHCJIBIMU YHUCJIIAMH.

Nnctunr 1.13. NMpumep AeACTBUIA Haf LEeNbIMU YUCnaMmm

Module Modulel

Sub Main ()
Dim N, M, W As Integer
N = 29
M=6
W=N%<*M

Console.Write ("29 ymMHOXMTHL Ha 6 paBHO ")

Console.WriteLine (W)

W=DN\M

Console.Write ("PesysbTaT LEJIOUMCIJIEHHOT'O HesjieHus 29 Ha 6 paBeH ")
Console.WriteLine (W)
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W = N Mod M
Console.Write ("OcTaTox oT nmejeHus 29 Ha 6 paBeH ")
Console.WriteLine (W)
Console.Read()
End Sub
End Module

[IpuBeneHHbIE 371€Ch MaHUIYJSIIMU HAJ YUCIAMH BecbMa HecslokHble. ClieyeT TOJIbKO
00paTUTh BHUMaHWE Ha ONEPAIUIO Mod (BBIYMCICHUE OCTAaTKa OT jAeieHusi). Tak, mocie
JeJICHUs OJTHOTO IIeJIOro YHciia Ha APYroe MoiyyaeTcs mejias 4acTh pe3yibTrara U OcTa-
TOK, KOTOPBIA M TIPEJCTABISIET COO0M pe3ynbTaT JaHHOU omeparmn. Hampumep, octaTok
ot neneHus 25 Ha 6 paBeH | (11enas 9acTb pe3yibTara JAeJeHHs paBHa 4).

PaccmoTpuM Temepb mpHUMeEp HCIHOJIB30BaHUS B BBIYHMCICHUSX JPOOHBIX umcen (JIUC-
tunr 1.14).

JNuctunr 1.14. NMpumMep yMHOXEHUSA APOBHbIX Yncen

Module Modulel
Sub Main ()
Dim Z, W, X As Single
X = 2.567
Z =6.78
W=X%*2Z
Console.Write ("PesynbTaT yMHOXeHMS paBeH ")
Console.WriteLine (W)
Console.Read()
End Sub
End Module

B pesynbrare (17,40426) yMHOKEHHS TaHHBIX YHCET MBI BUAUM IISTh P mocie 3arsi-
Toii. [Ipu BBIBOJIE JPOOHBIX YHCEN YaCTO HKEIATEILHO OTPAaHINYUTD YHCIIO pa3psa0B Mocie
pasaenuTens UeNno u ApoOHOoU yacTu. [ 3TOro cieayeT BOCHONB30BaThes (DYyHKIUEH
Format. B mpumepe, mpuBeieHHOM B aucTUHTE 1.15, MBI OpeAeNIIA TOBKO ABE IU(PHI
TOCIIE pa3IeUTENs IEION 1 JPOOHON YacTH:

Format (W, ".00").

3meck BTOpoi mapameTp (pyHKIUH Format sBIsieTCs crenudukaropom dopmarta. [locme
cuMBoJia "Touka" (ompememnseT pa3feNuTeNb APOOHOW W IENOW YacTH) PacIioiararoTcs
nBa cuMBodia "0". DTOT CUMBOJ TOBOPUT 00 00s3aTENEHOM BKIIOYEHUH U PHI B TAHHOM
paspsne B pe3ynbTaT (opMaTUPOBAHHUS.

[Tocne 3amycka JaHHOM MPOTpaMMbI MBI YBUAMM Ha 3kpane unucio 17,40.

Nucturr 1.15. Ucnonb3oBaHue (pyHKUUUN Format Npu BbiBoAEe APOOHbLIX Yncen

Module Modulel
Sub Main ()
Dim Z, W, X As Single
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X = 2.567
Z =6.78
W=X%*2

Console.Write ("Pe3ynbTarT yMHOXeHMs paBeH ")
Console.WriteLine (Format (W, ".00"))
Console.Read()
End Sub
End Module

B kavecTBe BBIBOIMMBIX JaHHBIX MOTYT OBITh BBIPAXKEHHS, BKIFOYAOIINE CTAHIAPTHBIC
¢yukuuu. B nuctunre 1.16 npuBeneH npuMep BEIYUCICHUS 3HAUCHUS (DYHKIIUH CHHYC OT
aprymeHTa (3HaueHUe TPaJyCcoB), BBEACHHOTO C KiIaBUaTypbl. J[is npeoOpa3oBaHus 3Ha-
YCHHUS apryMEHTa U3 TPaayCoB B paJHaHbl MBI BOCIIONL30BaIKCH urcioMm "TTu" (1), koTo-
poe 3anoxeHo B cucremy Visual Basic 2010 — Math. PT.

NuctnHr 1.16. BoluncneHme 3Ha4yeHusi (PyHKLMU CUHYC OT aprymMeHTa B rpagycax

Module Modulel
Sub Main ()
Dim X, Y As Single
Console.WriteLine ("BeBemuTe 3HaueHre apryMeHTa B Tpanycax')
X = Console.ReadLine ()
Y = Math.Sin (Math.PI * X / 180)
Console.Write ("Pe3ynbTaT BEUMCIIEHMS CHMHYyCa paBeH ")
Console.Write (Format (Y, "0.000"))
Console.Read()
End Sub
End Module

PaccMotpum Teneps nporpammy, B KOTOPOH OCYIIECTBISCTCS 0OMEH 3HAYCHMIA JIBYX II€-
peMeHHbIX. Ecnu mpocTo 3amucath B IEpEMEHHYIO (B SYCHKY MaMATH) HOBOE JTAHHOE, TO
mpenpiymas naHpopManys, coaepkaiasics B mepeMeHHoi, nponanet. [loatomy st 06-
MEHa 3HAYEeHUH MepeMeHHBIX HeOOXOIUMO MPEIBAPHUTEIHHO OINPENEIHUTD €IIe U TPETHIO
(BcioMoratenbHy0) nepeMeHHyr0. OHa MOHaIO00UTCS IS TPOMEKYTOYHOTO 3alIOMUHA-
HHUS 3HAYEHUS OJTHOM M3 IBYX UCXOJHBIX NepeMeHHbIX. B nuctunre 1.17 npuseaeH mnpu-
Mep MPOTPaMMBI, KOTOpas pealin3yeT STOT OOMEH.

JInctnHr 1.17. O6MeH 3Ha4YeHU ABYX NepeMeHHbIX

Module Modulel
Sub Main ()
Dim N, M, W As Integer
Console.WriteLine ("BeemuTe 3HaueHme N")
N = Console.ReadLine()
Console.WriteLine ("BBemure 3HaueHve M ")
M = Console.ReadLine ()



3Hakomcmeo ¢ sisbikom Belicuk u cpedol Visual Basic 2010 35

W =N
N =M
M=W

Console.Write ("N = ")
Console.WriteLine (N)
Console.Write ("M = ")
Console.WriteLine (M)
Console.Read()
End Sub
End Module

Xo0Ts TOKa clieNaHbl TOJNIBKO TEpBhIe Iard B IUIaHEe alrOPUTMU3AIMK 337ad, HO, TeM He
MeHee, Y Hac yke chopMupoBaHa HeoOxomuMmasi 6a3a Uit CO3TaHMs HECIOKHBIX pa3pa-
00TOK.

KoHcTaHTbI

WHorna B mporpaMmMe HEOOXOAMMO HCIOIB30BaTh JaHHBIE, KOTOPHIE B XOJIE €€ BHIMOJIHE-
HUS He U3MeHstoTcs. [ paboTel ¢ mogo6HO# nHpopManuei B belicnke mpemycMoTpeHa
TaKasi KaTeropus, Kak KkoHcmanmsl. YacTo OHU OmpenenstoTcs (UMs U 3HaUYCeHUE) B Hava-
Jie IPOrpaMMBI U Jiajiee MPOCTO HCIoNb3ytoTcs. [Ipumep, npuBeaeHHbIH B muctuHre 1.18,
JAeT TMPEJICTABIEHHE O TOM, KaK B IIAaHE CHHTAKCHCAa PEaJM3yeTcsl OIpeleleHne KOH-
CTaHT B TEKCTE MpOrpaMMbl. Tak, Mbl BBEJIM KOHCTAHTY Koeff, TIPEACTABISIONIYIO HEKO-
TOpBIA K03 (PHUIIMEHT, U anee WCIONB30BAIH €€ MPH BBIYUCICHUU 3HAYCHHS TepeMEH-
HO Z.

Jlncturr 1.18. Npumep ncnonb3oBaHUA KOHCTAHTbI

Module Modulel
Sub Main ()
Const Koeff = 0.55
Dim X, Z As Single
Console.Write ("Beemure X ")
X = Console.ReadLine ()
Z = Koeff * X
Console.Write ("Pe3ynbrar paBex ")
Console.WriteLine (Z)
Console.Read()
End Sub
End Module

Kpome uncnoBBIX KOHCTaHT CYIIECTBYIOT U IPYTHE UX BHUIBI:

O noeuueckue KOHCTAHTBI CJIy7KaT Ui HPOBCPKU HCTUHHOCTHU HUJIU JIOKHOCTU HCKOTOPBIX
YCJIOBI/II\/'I B HporpaMMe 158 MOFyT HpI/IHI/IMaTB TOJBKO OAHO U3 ABYX 3Ha'—1€HPII71: True UJIN
False;
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O cumsonvbHblie KOHCTAHTBI MOT'YyT IPpUHUMATh 3HAYCHUC 0000 MevYaTaeMoro CUMBOJIA
1 3alIMCBIBAlOTCA KaK CHUMBOJI, 3aKIIOYCHHEINA B I[BOfIHLIC KaBBbIYKH.

Kpome Toro, MOKHO UCTIONB30BATH U CIMPOKOBble KOHCMAHMbL — 3TO JI00BIE TIOCIEAO0-
BAaTEJIbHOCTH CHMBOJIOB, 3aKJIIOUCHHBIC B JIBOWHBIC KaBBIUKH. Kak MpaBUiIO, CTPOKOBBIC
KOHCTAHTHI CIYXaT I 3allUCH MPUTIAMICHIH K BBOAY JAHHBIX, BbIIaBaEMBIX MPOTPaM-
MOH, BBIBOJIa JTMATHOCTHYCCKUX COOOIICHHWHA W T. I. Hampumep, CTPOKOBBIE KOHCTAHTHI
MO>KHO 3aI¥caTh TaK:

1] "
BpennTe 3HaueHue X:

mn mn
OrBeT=

Hmenosannvle koncmanmepl TIEPEUUCIAIOTCS B Pa3zielie ONMUCAHUI IPOrpaMMBbl OIepaTo-
POM Const B CIEIYIOIIEM BUJIE:

Const VMmsa [ AS TWI OAHHBEIX | = 3HaUeHMue

B kBazgpaTHBIX CKOOKax OnpeaessieTcsi 4acTh, KOTOpasi MOXKET OTCYTCTBOBATh IIPH OIHCA-
HuM. Tak, MBI MOXKEM YKa3aTh TOJBKO MMsI KOHCTAHTHl M IPUCBANBAEMOE €i 3HAUYCHUE.
Tun JaHHBIX MOXKET TPY ONMMCAaHUM KOHCTAHTHI HE YKa3bIBATHCS.

PaboTa ¢ cuMmBoOnamMu U CTpoKamum

Kpome uucen, qpyrum pacrpoCTpaHEHHBIM BHIOM AaHHBIX SIBISIFOTCS CUMBOAbI X HAOOPEI
CUMBOJIOB. B manHOM paszznene Mbl 006 3ToM u moroBopuM. B belicuke anms mepeMeHHBIX,
MIpeJHa3HAYCHHBIX U1 Pa3MEILEHHsI OIMHOYHBIX CHMBOJIOB, CYILIECTBYET THII Char.

3a KaXJbIM CHUMBOJIOM 3aKpEIUICH OIMPEACICHHBIN KOJA W3 IISCTHAIIATH JTBOUYHBIX
ourtoB (koxupoBka Unicode). B nuctunre 1.19 npencrapiieH npuMep, KOTOPBIA IEMOHCT-
pUpPYET HUCIONBb30BaHHUE NBYX (PYHKUIMH: Asc M Chr, IPEIHA3HAYCHHBIX JUIS PabOThI C
CHUMBOJIAMHU.

NuctnHr 1.19. Npumep paboTkbl ¢ cMMBONamMu

Module Modulel
Sub Main ()
Dim Z, W As Char
Dim X As Integer
w = "A"
X = Asc (W)
Console.Write ("X paBuHo ")
Console.WriteLine (X)
7 = Chr (X)
Console.Write("Z paBHO ")
Console.WriteLine (Z)
Console.Read()
End Sub
End Module
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3,I[€CL MBI UCIIOJIB30BAIHA KIIFOUYEBOE CIIOBO Char IJIA OIMHMCAHHUA IICPEMECHHBIX Z U W, IIPCO-
Ha3HAUYCHHBIX IJId pasMCIICHUA B HUX CUMBOJIOB. I[anee, HCIIOJIB3YA YKC 3HAKOMBIC CUM-
BOJIBI HBOﬁHBIX KaBBIUCK ("), MBI IOMCCTHJIM B IICPEMCHHYIO W KOJ CHMBOJIA "A" .

Hns moiyyeHHs: KoJa OMPEAeICHHOTO CHUMBOJIA HCIOJB3YeTCsl CTaHAApTHAs (QYHKIHS
Asc, KOTOpas BO3BpAIllaeT YMCIOBOE 3HAUCHHE KOAAa CMMBOJA, 33JaBaCMOT0 B KaueCTBE
napamerpa. pyras QyHKOus Chr BBIIOJHAET oOpaTHOe mpeoOpasoBaHue ((popMupyer
CHMBOJI IO €T0 KOAY).

B muctunre 1.20 npuBeaena Mmoaudukanus npeasiayei nporpaMmel. [Ipu 3ToM BMecTo
MIEPEMEHHOM W MBI HCIIOIB30BAIM IMEHOBAHHYIO KOHCTaHTY:

Const W = "A"

C IIOMOIIIBIO I[O6aBJ'IeHI/I$1 K KOOy CHMBOJIA "A" C€IUHHIBI Mbl B UTOI'C IIOJIy4acM Ha dKpa-
HE CUMBOJI "B".

JNnctunr 1.20. NMpumMep ncnonb3oBaHUA KOHCTaHTbLI NpU paboTe ¢ CMMBOJIaMU

Module Modulel
Sub Main ()
Const W = "A"
Dim Z As Char
Dim X As Integer
X = Asc (W) +1
Console.Write ("X paBuo ")
Console.WriteLine (X)
Z = Chr (X)
Console.Write ("Z paBuo ")
Console.WriteLine (Z)
Console.Read()
End Sub
End Module

PaccmoTpum eme oaun npumep (uctuHr 1.21), cBsi3aHHBINA ¢ HA0OPOM CUMBOJIOB (CTpPO-
KM CUMBOJIOB). 371€Ch [10CJIE€ BBOJIA CTPOKU CHMBOJIOB C KJIaBUATYPbI MBI IIPOCTO BBIBOJUM
JAHHYIO CTPOKY Ha 9KpaH.

JNuctuHr 1.21. BBoa n nocnepyowmn BbiBOA CTPOKM CUMBOJSIOB Ha 3KpaH

Module Modulel
Sub Main ()
Dim X As String
X = Console.ReadLine ()
Console.WritelLine ("BBenexnHas cTpoka")
Console.Write (X)
Console.Read()
End Sub
End Module



38 aea 1

Eme onun npumep npuBeneH B nuctudre 1.22. 3aech mpu BBOJEC CTPOKU JAHHBIX MBI BbI-
JISJISIeM 13 Hee TIEPBBIN U IMOCIICHII CUMBOJIBI. DTH CUMBOJIIBI B HTOTE OTOOPaKArOTCS Ha
skpane. [Ipu 3TOM MBI BOCTIONB30BAIIUCH CTAHAAPTHON (YHKIIMEH Mid, KOTOpas 03BOJISI-
€T BBIICTUTL U3 UCXOTHON CTPOKH MOJCTPOKY (YacTh CTPOKH). Y HaHHOW (QYHKIIMH TPH
rmapameTpa:

O mepBBIid MapaMeTp MPEACTABISIET COO0H NCXOTHYIO CTPOKY;

0 BTOpO¥ MapaMeTp SBISICTCA HOMEPOM CHMBOJIA, C KOTOPOTO MPOU3BOMTCS BBIACICHUE
MOJICTPOKH;

O TpeTHil mapamMeTp ONpeaenseT KOJIMYECTBO CHMBOJIOB, KOTOpBIE BBIAEIAIOTCS U3 HC-
XOJIHOHM CTPOKH.

JNlnctuur 1.22. BeigeneHne AByX CUMBOJSIOB U3 CTPOKMU

Module Modulel
Sub Main ()
Dim X As String
Dim N As Integer
X = Console.ReadLine ()
N = Len (X)
Console.WriteLine ("PesynbTat")
Console.WriteLine (Mid(X, 1, 1))
Console.WriteLine (Mid(X, N, 1))
Console.Read()
End Sub
End Module

Mpumepsbl
NMPUMEP 1.1

Heo6xonumMo BBIYMCINTG CyMMY [UIMH CTOPOH HPAMOYTOJbHHKA (TIEPUMETP MPSIMO-
yrosbHUKa). C KIIaBUATYphl BBOZSTCS 3HAUEHUS ABYX COCEIHHX CTOPOH paccMaTpuBae-
MOTO MPSIMOYTOJIbHUKA. Pe3ybTaT BBIUMCIEHUS TIEpUMETpa CIEAYET BHIBECTH Ha 3KpaH.
Tekct HE0OXOAUMON MPOTPaMMHON Pa3pabOTKH AJIsl pEelICHUs] JaHHOW 3aJaudl PUBEACH
B nuctuHre 1.23. 3aech UCHOIB3YIOTCA [IBA OIlepaTopa BBOAA, B AUAIOrEe C KOTOPHIMH MbI
JOJDKHBI BBECTH JIBAa YHMCJIAa, 00O3HAYAIOIINE COCEJHHE CTOPOHBI MPSIMOYTOJbHUKA (IS
HUX B IIPOTpaMMe OTBOIATCS MepeMeHHbIe A U B). [locne 3Toro BeIYHCISIETCS yABOCHHAS
CyMMa CTOPOH, KOTOpasi ¥ BBIBOAUTCS Ha SKpaH.

NuctnHr 1.23. BoluncneHme nepumeTpa NnpsAMOYrofibHuKa

Module Modulel
Sub Main ()
Dim A, B, S As Single
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Console.Write ("Beremure A ")
A = Console.ReadLine ()
Console.Write ("Beremure B ")
B = Console.ReadLine ()
S=2%* (A + B)
Console.Write ("llepymerp paBeH ")
Console.Write (S)
Console.Read()
End Sub
End Module

NPUMEP 1.2

Heo0xonmuMo BBIYMCINTG KOCHHYC W TaHTEHC YyIJIa, 3HaYeHUE KOTOPOTO BBOAMTCS C Kila-
BUATYpbl. bynem cumrTaTh, 4TO BBOIMMOE C KJIaBHATyphl 3HAYCHUE yria U3MepseTcs
B Tpamycax. OmHaKoO CTaHAApTHBIE TPUTOHOMETPHUYECKHE (YHKIMH CUCTeMbI Visual
Basic TpeOyroT yka3aHus apryMmeHTa B panuanax. B muctunre 1.24 mpencraieHa HeoO-
XO/MMas IPOrpaMma, TA€ MBI BOCIIOIB30BAJIMCH IBYMS CTAHAAPTHBIMH (DYHKIIMSMHU:

O Math.Cos (Y) — JUIs1 BEIYACJICHUS KOCHUHYCa,
O Math.Tan (Y) — IJIS BEIYMCIICHUS TaHTCHCA.

[Tpu BBEIYKCIIEHUSIX HAM TIOHATOOMIIOCH YUCIIO T, AJIs1 YeTO MBI BOCIIOJIB30BAINCh JAaHHOM
KOHCTaHTOH, 3aJI0KeHHOH B cucteMy Visual Basic (Math.PI). B TekcTe mporpammsl ocy-
IIECTBIISIETCS TIEPECUET yIla U3 TPaJycoB B PAJNAHEL, ITOCIIE YETO BHITOTHSIIOTCS BBIYHC-
JICHUSI TPUTOHOMETPHYECKUX (PYHKIHUI.

NuctnHr 1.24. BoluncneHme TpUroHoMeTpUYeCKUx pyHKLMIA

Module Modulel
Sub Main ()
Dim Y, C, S As Single
Console.Write ("Beemoure Y ")
Y = Console.ReadLine ()
Y =Y * Math.PI / 180
C Math.Cos (Y)
Console.Write ("Kocuuyc paBen ")

Console.WriteLine (C)
S = Math.Tan(Y)
Console.Write ("TaureHnc paeeH ")
Console.Write (S)
Console.Read()
End Sub
End Module

B muctunre 1.25 npuBeaeHa MoauQuKaIys IPEAbIAYIIeH TPOrpaMMEbl, TJIe MBI BOCIIONb-
30BaJIMCh YK€ 3HAKOMOW (DYHKIIMEH Format JUIs OpPMATUPOBAaHUS Pe3yibTaToB (00s13a-
TeNbHas nUdpa B paspsjie SAUHUIL LIEI0H YacTu U iBe U(pHI B IpOOHOI YacTH).
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JNuctunr 1.25. BblunMcneHne TpUroHomMeTpuyeckux pyHkuum ¢ cpopmaTupoBaHuem

Module Modulel
Sub Main ()
Dim Y, C, S As Single
Console.Write ("Beremure Y ")

Y = Console.ReadLine ()
Y =Y * Math.PI / 180
C = Math.Cos (Y)

Console.Write ("Kocuuyc paBeH ")
Console.WriteLine (Format (C, "0.00™))
S = Math.Tan(Y)
Console.Write ("TaureHnc paseH ")
Console.Write (Format (S, "0.00™))
Console.Read()
End Sub
End Module

NPUMEP 1.3

Tpebyetcst HamucaTh MpOrpaMMy, KOTopasi OyAeT BBIUMCIISATH CTOMMOCTh MOKYIKH B Ma-
rasuHe KaHuToBapoB. /s ompeneneHHOCTH OyJaeM CUMTaTh, YTO B MOKyHaeMbIi HaOOp
BXOJIAT TETPAAU U PyUIKH (M TETPagu U PYIKH OJHOTO Buaa). C KITaBHATYPHI BBOJSTCS:

O cTouMOCTb OJHOM TETpaaH;
0 cTOMMOCTH OJHOM PYYKH;
O KOJIMYECTBO TETPaJeH U KOJIUYECTBO PyUEK.

[locne BBoma HeoOxoammoli MH(pOpMau B mporpamme (JIUCTHUHT 1.26) BBITOIHSIOTCS
apudMeTHIecKre NeHCTBU, a pe3ynbTaT oToOpaxaercsi Ha 3kpane. Ilpu BeIBozme OKpyr-
neHue ocyuiecTBisercs 1o 10 komneex.

JNnctnHr 1.26. BbluncneHne cToMMocTy NOKYMNKU KaHLTOBapoOB

Module Modulel
Sub Main ()
Dim Ct, Ck, Sum As Single
Dim Nt, Nk As Integer
Console.Write ("BemuTe LeHYy TeTpamm ")
Ct = Console.ReadLine ()
Console.Write ("BBemure LeHy kapanzmama ")
Ck = Console.ReadLine ()
Console.Write ("BBemure KOJMUIECTBO TeTpaner ")
Nt = Console.ReadLine ()
Console.Write ("BBemuTe KOJIMUECTBO KapaHzamen ")
Nk = Console.ReadLine ()
Sum = Nt * Ct + Nk * Ck
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Console.Write ("CymMa nokxynkm pasBHa ")
Console.WritelLine (Format (Sum, "0.0"))
Console.Read()
End Sub
End Module

NPUMEP 1.4

HeO6X0):[I/IMO BBIIIOJIHUTH BBIYUCIICHUC IIIIOMIAAW MNPSAMOYTOJIBHOI'O TPCYrOJIbHUKA. HpI/I
OTOM JBa KaTe€Ta TPEYrOJbHUKA BBOOAATCA C KJIIaBUATYPHI.

31ech Mbl AOJDKHBI BCIOMHHUTH (OPMYJy AJISI BBIYMCIIEHHS IUIOIIAAU NPSIMOYTOJBHOTO
TPEyroJbHHKA:
a-b
S=—, (1.2)
2

rae au bobo3HauaroT AnMHBI KaTeToB. B nmctunre 1.27 npencraBieHa HeoOXoanmmas
IporpaMmMa, B KOTOpPOH Mociie BBOJAA ABYX MapaMETPOB BBIYMCISAETCS IUIOLMAAb Tpe-
YTOJIbHUKA.

JNncturr 1.27. BelumcneHue nnoiaamn NnpsiMoyrosibHOro TpeyrosibHuKa

Module Modulel
Sub Main ()
Dim A, B, S As Single
Console.Write ("BBemure 3HaueHme l-ro karera ")
A = Console.ReadLine ()
Console.Write ("Beemure 3HaueHue 2-T0 karera ")
B = Console.ReadLine ()
S=A*B/ 2
Console.Write ("Ilmowans paBHa ")
Console.WriteLine (Format (S, "0.000"))
Console.Read()
End Sub
End Module

NPUMEP 1.5

Tpebyercst HanMcaTh NporpaMMy, KOTopast IOJDKHA PACCUUTATh BPEMS MOE3IKU U3 MyHK-
ta A B myHkt C. IIpu 3TOM HEoOXOAMMO CHayana goexaTh IO LIOCce U3 MyHKTa A B B,
a 3aTeM 10 IPYHTOBOM opore u3 B B myHKT C. JnuHbI myTel (B KunomeTpax) u3 4 B B u
u3 B B C BBOZASATCS ¢ KIaBHATYyphl. Takxke ¢ KIIABUATYPBI BBOASTCS CKOPOCTH TI0 IIOCCE U
[0 TPYHTOBOH jAopore (€AMHUIA HM3MEPEHHUS OISl CKOPOCTeH — KHJIOMETPHl B dHac
(xm/4ac)). Bpemst B myTr HEOOXOJMMO BBIYHCINUTE C TOYHOCTBIO JI0 Yaca (CIeqyeT OKpyT-
JIUTH BBIYUCIICHHOE 3HAYCHHUE).

[IporpaMMa n0KHA BEITIONHHUTH apuUQMETHYECKHE NEHCTBUS U OTOOpa3uUTh Pe3yibTarT
(Bpems B mytu u3 mynkra 4 B C) Ha 3kpaHe. B muctunre 1.28 npencrasieHa HeoOXoau-
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Mast iporpamma. [Ipu BEIBOJIE pe3ynbTaTa MBI HCIIOJIB30Ball (pOpMATHPOBAHUE C BKITIO-
YEHHEM TOJILKO OJHON 00513aTeIbHOUM U(PHI B pa3psAe SAUHHI] — Format (T, "0") .

Jl71st OKpyTIIEHUST MOYKHO BOCIIONTE30BAThCS CTAHIAPTHON (DYHKIIMEH T=Math.Round (T) .

JlncTtuHr 1.28. BuiuMcneHve BpeMeHu B NyTy

Module Modulel
Sub Main ()
Dim Dab, Dbc, Vab, Vbc, T As Single
Console.Write("Beon nyTt m3 A B B ")
Dab = Console.ReadLine ()
Console.Write ("Beom nytt m3 B B8 C ")
Dbc = Console.ReadLine ()
Console.Write ("BBOO CKOPOCTM IO WIOCCE ")
Vab = Console.ReadLine ()
Console.Write ("BBoO CKOPOCTM IO IPYHTOBOM mopore ")
Vbc = Console.ReadLine ()
T = Dab / Vab + Dbc / Vbc
Console.WriteLine (Format (T, "0"))
Console.Read()
End Sub
End Module

NPUMEP 1.6

Heo6xonumo Hamucats nmporpammy, KOTopasi 10JDKHA BBIIOJIHUTH IPpeoOpa3oBaHue Bpe-
MEHH, BBIPAXKEHHOTO B CEKYHJIaX, B COOTBETCTBYIOIIEE 3HAUEHHE, IPEICTABICHHOE B MU-
HyTax u cekyHzaax. [locie BIMOTHEHUS HEOOXOAUMBIX MPEe0OpPa3oBaHUN pe3ybTaT clie-
IyeT oToOpasuTh Ha dKpaHe. B mmctunre 1.29 mpencraBieHa mporpaMma, perraromas
MOCTaBJICHHYIO 3a1a4y. J{Jsl Mody4eHus] KOJIM4ecTBA MUHYT Mbl BOCIOJIB30BAIUCH LIEJIO-
YHCJIEHHBIM JI€JIEHUEM MCXOAHOro 3HaueHus Ha 60. B naHHOM citydae ocTaTok OT Liejo-
YHUCJICHHOI'0 OCJICHHA ABJIACTCA YHUCIOM CEKYHI, )Z[O6aBJ'I$IeMI)IM K BBIYMCJICHHBIM MHU-
HyTaM.

BriBox nadopMariu mporpammoii mokasaH Ha puc. 1.13.

JNuctunr 1.29. NMpeobpa3oBaHue 3HaYEHUA BPEMEHU B MUHYTbI U CEKYHAbI

Module Modulel
Sub Main ()
Dim Vrema, Minuti, Secundi As Integer
Console.Write ("BBom 3HaueHMs BPEMEeHM B CEKyHIAX ")
Vrema = Console.ReadLine ()
Minuti = Vrema \ 60
Secundi = Vrema Mod 60
Console.Write (Minuti)

Console.Write (" vmu ")
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Console.Write (Secundi)
Console.Write (" cex ")
Console.Read()
End Sub
End Module

»

BBOA 2HAYEHKMA BPeMeHH B cekyHaax 70
1 mMuH 10 cex

m

Puc. 1.13. BeiBog nHcdopmauun B nporpamme, npuBegeHHon B NUCTuHre 1.29

NPUMEP 1.7

TpeOyercst HamMcaTh MPOrpamMMy, KOTOpast I0JDKHA BBITIOJIHHUTE peoOpa3oBaHue BpeMe-
HU, BBIPQXKEHHOTO B CEKYHJIaX, B COOTBETCTBYIOIEE 3HAUCHUE, TOJILKO TPEJICTABICHHOS
B yacaxX, MUHyTax u cekyHmax. [Iporpamma (smctuar 1.30) momydaercs JuIIs HEMHOTO
CJIOXKHEE TPEIBIAYIIEro IpruMepa. 3eCh JIMIb HAJ0 y4ecThb, 4To B yace 3600 cexyH .

BriBog nHbOpManuy mporpaMMoii mokaszan Ha puc. 1.14.

JNuctunr 1.30. NMpeobpa3oBaHue 3Ha4YeHWUs1 BpeMeHU B Yacbl, MUHYTbI U CEKYHAbI

Module Modulel
Sub Main ()
Dim Vrema, Chas, Minuti, Secundi As Integer
Console.Write ("BBom 3HaueHMs BPEMEeHM B CEKyHIAX ")
Vrema = Console.ReadLine ()
Chas = Vrema \ 3600
Minuti = (Vrema Mod 3600) \ 60
Secundi = Vrema — Chas * 3600 — Minuti * 60
Console.Write (Chas)
Console.Write (" uwac ")
Console.Write (Minuti)
Console.Write (" MuH ")
Console.Write (Secundi)
Console.Write (" cex ")
Console.Read()
End Sub
End Module

. BBO[ 2HauyeHUA BpemeHu B cekyHaax 3800 N
1 yac 3 muH 20 cek

m

Puc. 1.14. BbiBoA vHpOpMaLmMu B Nporpamme, npusegeHHon B nucTuHre 1.30
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NPUMEP 1.8

C wiaBHaTyphl BBOJIUTCS JIBy3HauHOE yucio. HeoOxomumo copmupoBatk npyroe ABY-
3HaYHOE YHCJIO, B KOTOPOM IH(PBI UCXOAHOTO YnciIa OyAyT mepecTtaBieHsl. Hampumep,
€CJIM UCXOHOE YHUCII0 57, TO YHCIIO ¢ IepecTaBICHHBIMA MU paMu paBHo 75. B nmuctun-
re 1.31 npuBeneHa COOTBETCTBYIONIAS ITPOrpaMma. 31eCh MBI BOCIIOJIB30BAIUCH YXKE 3HA-
KOMBIMH OTIEpaIlisSIMHA \ H Mod IJIS BRIIEICHUS TEpBOi M BTOpou nudpsl B uucie. Ilo-
ciie 3Toro nudpa, IPUCYTCTBYIONIAS B pa3psle eAWHULl, yMHOkaeTcs Ha 10 (CTaHOBUTCS
B HOBOM 4mciie U(poii B pa3psaae NECATKOB) U CKIAIBIBACTCA C IPYTOM.

BriBog nnpopmanum mporpaMMoii nokasan Ha puc. 1.15.

Nuctnhr 1.31. MNepecTaHoBKa uudp B ABY3HAYHOM Yuce

Module Modulel
Sub Main ()
Dim A As Integer
Console.Write ("BBemuTe OBY3HAUHOE Liejioe umcjio ")
A Console.ReadLine ()
A (A \ 10) + (A Mod 10) * 10
Console.Write ("Umcyio ¢ nepecTaHoOBKOM LUubp paBHO ")

Console.WriteLine (A)
Console.Read()
End Sub
End Module

BeequTe OBYZHaUYHOE Lenoe yucno 25
Yucno c nepectaHoBKoi LMdpP paBHO 52

m| »

Puc. 1.15. BeiBoag MHOpMauuy B nporpaMmme, NpuBeaeHHow B nuctuHre 1.31

NMPUMEP 1.9

C xnaBWaTypbl BBOJMTCS Tpex3HauHoe 4nciio. HeoOxoaumo moxcuutatb cymMmy Hudp
storo uucia. Hanpumep, eciu ucxopnoe yucno 257, TO 4UCIO ¢ IPOCYMMHUPOBaHHBIMU
uudpamu pasao 14. B nmuctuare 1.32 npuBeneHa nporpaMMHasi pa3paboTKa, periaromnast
IaHHyo 3amady. IlepeMeHHBIEe B, C U D MBI OTBEIH, COOTBETCTBEHHO, JJIS IEPBOH,
TpeTheH U BTOPOM HUPPHI HCXOTHOTO YHCIIA.

BriBog nnopmanum mporpaMMoii nokasad Ha puc. 1.16.

JNuctnHr 1.32. CymmnpoBaHue undp B TPeX3Ha4YHOM 4ucne

Module Modulel
Sub Main ()
Dim A, B, C, D, S As Integer
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Console.Write ("BBemuTe Tpex3HAUHOE Lejioe umciyo ")

A = Console.ReadLine()
B = A Mod 10

C =A\ 100

D = (A Mod 100) \ 10
S=B+C+D

Console.Write ("Cymva umpp paBzHa ")
Console.WriteLine (S)
Console.Read()
End Sub
End Module

BeeauTe TpexaHauHoe uUenoe yucno 431 n
Cymma umcp pasHa 8

o

Puc. 1.16. BeiBog nHcdopmauun B nporpamme, npuBegeHHOM B NIUCTUHre 1.32

NPUMEP 1.10

C wiaBuatypsl BBOJHUTCS 4YeTbIpeX3HayHOe uuciio. HeoOxommmo moacuuraTh CymMmy
uugp atoro uncna. Hanpumep, ecnm ricxomuoe gucio 1257, To 9UCIO ¢ TPOCYMMHPO-
BaHHBIMH 1 (pamu paBHO 15. B muctunre 1.33 npuBeneHa mporpamma, KOTopast siBJIsIeT-
csi pakTHdeckd 4yTh Ooyiee YCIOKHEHHBIM BapUaHTOM Npeablaymieit paspaborku. Ha-
3HAYCHUC IICPEMCHHBIX BBITJIAJUT TaK:

O B— it tudpsl B pa3psac AMHHUIL
O ¢ — mis uudpsl B pa3psiie THICSY;

O p— st uudpsl B pa3psie JeCITKOB;
0O £ — st uudpsl B pa3psiae COTEH.

BriBox nabopMariu mporpammoii mokasaH Ha puc. 1.17.

NuctnHr 1.33. CymmunpoBaHue undp B YeTbIpex3HaYHOM 4ucne

Module Modulel
Sub Main ()
Dim A, B, C, D, E, S As Integer
Console.Write ("BBemuTe uyeTHPEex3HAUHOE lejioe umcjio ")
= Console.ReadLine ()
= A Mod 10
A \ 1000
(A Mod 100) \ 10
(A Mod 1000) \ 100
=B+ C+ D+ E

n HO Qo e
Il
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Console.Write ("Cymva umbp paBHa ")
Console.WriteLine (S)
Console.Read()
End Sub
End Module

BBeuTe YeTbIpeX3HauHoe Lenoe uucno 4375
Cymma umndp paeHa 19

m| »

Puc. 1.17. BeiBoA4 MHOpMaLuy B nporpamme, NpuBeaeHHow B nuctuHre 1.33

OPUMEP 1.11

C xiaBMaTyphl BBOANUTCS BEIIECTBEHHOE Urcio. Heobxomumo omnpenenuts nepByro mud-
py IpoOHOM YacTu 3Toro ymcia. Hampumep, eciu ucxomnoe uucio 1257.237, To takas
uugpa paBHa 2. B muctunre 1.34 mpuBeneHa mporpamma, KOTopas peajiu3yeT MOCTaB-
JIHHYIO 3a/1a4y. MBI BOCTIOJIb30BaJINCh YMHOKEHHEM MCXOAHOTO yKcaa Ha 10 ams mepe-
BoAa TmepBod mudpel U3 APOOHOW YaCTH B pa3psAl eauHHI enoil gactu. Ilocie atoro
C TIOMOUIBIO CTAaHIAPTHON QYHKIMH Int MpeoOpasyeM MONyYeHHBIH Pe3yNbTaT K HeIoMY
yucy. Janee octanock copMUpOBaTh TOJIBKO OCTATOK OT LENOYHCICHHOTO JeNCHHS
MIOJTy4YeHHOT 0 pe3yibTara Ha 10.

BriBog nHopManuy mporpaMMoii nokaszan Ha puc. 1.18.

JNuctuHr 1.34. BoiaeneHne nepBoi undpbl ApOGHOM YacTy Yucna

Module Modulel
Sub Main ()
Dim A As Integer
Dim B As Single
Console.Write ("BBemure mpobHoe umcio ")
B = Console.ReadLine ()
A = Int(B * 10) Mod 10
Console.Write ("llepBas umbpa mpoOHOM YacTu paBHa ")
Console.WriteLine (A)
Console.Read()
End Sub
End Module

Beenute apobHoe uncno 43,789
Mepeas undpa ApobHOM YacTu paBHa 7

m

Puc. 1.18. BeiBog MHdOpMauuy B NnporpaMme, NpuBeaeHHow B nuctuHre 1.34
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NPUMEP 1.12

C xy1aBHaTypbl BBOAMTCS BeLIeCTBEHHOE YKca0. Heo0xonumMo HallTH cyMMy MEPBBIX ABYX
(crapumx) mudp ApodHOI yacTu yucna. Hampumep, ecim ucxoxnoe uucno 1257.237, o
CyMMa JIBYX TEpBBIX MU IpoOHOH vacTh paBHa 5. B muctunre 1.35 npuBenena HeoO-
XOJMMasi IporpaMMa. AHAJIOTHYHO IaraM MpebIayIIero MpuMepa Mbl CHavYasa epeHo-
CUM TIepBBIC JBe IMTU(MPHI U3 APoOHOM "acTh B menyro. [locie aToro oTopackiBaeM ocTaB-
aryrocsi ApoOHyIo YacTh 1 popMupyeM ABy3HauHOE ymcio. Ha 3aBepuatomiem sramne cie-
IyeT BbleNeHue uudp LeJIoro Yucia.

BriBoa nHbopMaIiy MporpaMmoii mokasad Ha puc. 1.19.

Nuctunr 1.35. BeigeneHvne aByx nepBbix LUcp ApobHOM YacTn umcna

Module Modulel
Sub Main ()

Dim A, C, D, Sum As Integer
Dim B As Single
Console.Write ("BBemure mpobHoe umcio ")
B = Console.ReadLine ()
A = Int(B * 100) Mod 100
C = A Mod 10
D=2\ 10
Sum = C + D
Console.Write ("Cymva paBHa ")
Console.WriteLine (Sum)
Console.Read()

End Sub
End Module
BeeauTte apobHoe yncno 35,785 a
Cymma paBHa 15 =
Puc. 1.19. BeiBog nHcdopmauun B nporpamme, npuBegeHHon B nUCTUHre 1.35
NMPUMEP 1.13

C xaBHaTypbl BBOAMTCS YeThIpex3HauHoe yncio. HeoOxoauMo B 3TOM ymcie mepecTa-
BUTH MEPBYIO U BTOPYIO PPy (MOMEHATh HUPY B paspsie eAuHUI u nudpy B paspsie
necatkoB). B muctuare 1.36 npuBeneHa HeoOXoauMas mporpaMma, B KOTOPOH OCHOBHEIE
HCIIOJIb3yEMBIE PUEMBI HaM YK€ 3HaKOMBI. Tak, AJIs BBIAECICHUS BYX MIIAAIINX Pa3psi-
JIOB B YHMCJIE A MBI BOCIIOJIb30BAJIMCH ABYMS ONIEPaTOPAMHU:

O B = A Mod 10;

O c =(a Mod 100) \ 10.
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[Tocie 3TOro B HICXOAHOM YHCIIE HEOOXOIUMO OCTaBUThH LU(PHI TOIBKO B pa3psiiax COTEH
U ThICSY (TIOJIyYUTh UCXOAHOE YMCIO 0e3 HUdp B pa3psnax AECATKOB M eIWHUL). Takum
0o0pa3oM, B pe3yibTaTe Mbl MOJYYMIN COCTABIIOIIME MCKOMoro ducia. Ha 3aBepmiaro-
LIEM 3Tale 3TH COCTABIISIOIINE OCTAJIOCh OOBEANHUTD B €IUHOE LIENIOE:

E= D + C + B*10.

BriBoa nHbopMaliu mporpaMmmoii mokasad ua puc. 1.20.

JNlucturr 1.36. MNepectaHoBka undp B Yncne

Module Modulel
Sub Main ()
Dim A, B, C, D, E As Integer

Console.Write ("BBemuTe ueTHpexs3HauHOE uMCJIO ")

= Console.ReadLine ()
= A Mod 10

(A Mod 100) \ 10
(A \ 100) * 100
=D+ C+ B * 10

Console.Write ("Umucyio ¢ nmepecTaBJieHHBEMM Lybpavy paBHO ")

0o Q w >
Il

Console.WriteLine (E)
Console.Read()
End Sub
End Module

BeeauTe YeTbIipexXaHayHoe yucno 3578
Yncno c nepecraeneHHbIMM umdpami pasHo 3587

m| s

Puc. 1.20. BeiBog nHcdopmauumn B nporpamme, npuBegeHHon B nUcTuHre 1.36

NPUMEP 1.14

C xyaBHaTypsl BBOJSATCS KOOPIWHATHI TOYKH (X, Y), PACIIOJIOKEHHOW Ha TJIOCKOCTH.
Heo6xonumo nmporpaMMHO OIpenenuTh, NONajaeT JU TOYKa B 001aCTh, ONPEACIAEMYIO
CJIETYIOIIUMHU COOTHOIICHUSIMMU:

X>5H Y>T.

Ecmm Touka nomnagacTt, ToO Ha 5KpaH HeO6XO,I[I/IMO BbIIATb COOTBCTCTBYIOMICC HH(i)OpMI/I—
pyromee COO6H1€HI/IG. COOTBCTCTBCHHO, €CJIM TOYKa HE IIoIaJia B YKa3aHHYIO o0yacTe Ha
OKpaH€, TO 3TO TaKK€ JOJIKHO OLITE OTpa’X€HO COOTBETCTBYIOIUM COO6IIICHI/IeM.

B pazpabotke (suctunr 1.37) MBI BOCIONB30BAIMCH IEPEMEHHOMN JIoTHUECKOro (OyineBo-
ro) THIIA.
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JNuctuHr 1.37. NpoBepka NpUHaANEXHOCTU TOYKM onpeaerieHHOM o6nacTtu

Module Modulel
Sub Main ()
Dim X, Y As Single
Dim W As Boolean
Console.Write ("BBemure xoopmmHaTy X ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmuHaTy Y ")
Y = Console.ReadLine ()
W= (X>5) And (Y > 7)
Console.Write ("Touka npuHamiexuT objacTu ")
Console.WriteLine (W)
Console.Read()
End Sub
End Module

NPUMEP 1.15

C knaBHaTypsl BBOISTCS KOOPAWHATHI TOYKH (X, Y), PACMOJIOKEHHOW Ha IJIOCKOCTH.
Heo0xoanmo mporpaMMHO OTIPEIeTINTh: TOMAIaeT JIM TOYKA B KPYT ¢ IIEHTPOM B Hadae
KOOpJUHAT U paguycom 1?

3ILCCB MbI OOJIKHBI BBIYUCIIMTL PACCTOSAHHUC OT Havdajla KOOPpAWHAT 0 TOYKHU Ha ITJIOCKO-
ctu. [Ipu 5TOM Ham MoHaHOOUTCS BO3BENICHHE YKCEN B KBaApar. J{Jisl 3TOro Mbl BOCIIONb-
3yeMcsl craHaapTHOW QyHkunued. PaspaboTka, peanusyrolias MOCTABICHHYIO 3aaady,
npuBeneHa B imctunre 1.38.

JNucturr 1.38. MNpoBepka NpMHaANEXHOCTU TOYKU 3a4aHHOMY Kpyry

Module Modulel
Sub Main ()
Dim X, Y, Z As Single
Dim W As Boolean
Console.Write ("BBemure koopmvHaTy X")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y")
Y Console.ReadLine ()
Z Math.Pow (X, 2) + Math.Pow (Y, 2)
W= (2 <=1)

Console.Write ("Touka npuHamyiexuT objacTm ")

Console.WriteLine (W)
Console.Read()
End Sub
End Module
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NMPUMEP 1.16

C wiaBHaTyphl BBOJSTCS KOOPIWHATHI TOYKH (X, Y), PACIIOIIOKCHHOW HAa TUIOCKOCTH.
Heo0xoaumo mporpaMMHO OTIPEIETUTh: MOMaIaeT JIU TOYKA B KPYT pajnyca 5 ¢ EHTPOM
B TOUKe X0 u YO0. [Ipenmonaraercs, 4YTo KOOPAMHATHI LIEHTPa Kpyra TakKe BBOISATCS
¢ KIaBuaTyphl. Pa3paboTka, peanu3yromias MOCTaBACHHYIO 3a/1auy, IPUBEACHA B JIMCTHH-
re 1.39.

NucTtnhr 1.39. MNpoBepka NPpUHaANEXHOCTU TOUKMU KPYry

Module Modulel
Sub Main ()
Dim X, Y, X0, Y0, Z As Single
Dim W As Boolean
Console.Write ("BBemure xoopmmHaTy X TOuxkm")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOukm ")
Y = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy X0 LeHTpa kpyra')
X0 = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y0 LeHTpa kpyra ")
Y0 = Console.ReadLine ()
Z = Math.Sqgrt (Math.Pow (X — X0, 2) + Math.Pow(Y — YO, 2))
W= (Z <= 5)
Console.Write ("Touka npuHamiexuT objacTu ")
Console.WriteLine (W)
Console.Read()
End Sub
End Module

NPUMEP 1.17

Ha mockocTr pacnosioxeH Kpyr paguyca R ¢ HEHTPOM B TOYKE X0 M Y0. YKa3aHHBIC
mapaMeTpsl BBOAATCS ¢ KJIaBHATypbl. HeoOX0MMO MpOrpaMMHO ONPEICNUTh: TOMaIaeT
JH LUEHTP KOOpAMHAT B JAHHBIA Kpyr. IIporpamma, pemraroriasi HOCTaBICHHYIO 3a1ady,
npuBeneHa B mctunre 1.40.

NuctnHr 1.40. NpoBepka NpMHagNeXXHOCTU LLeHTpPa KOOPAMHAT Kpyry

Module Modulel
Sub Main ()
Dim X0, Y0, R, Z As Single
Dim W As Boolean
Console.Write ("Beemure koopmmHaTy X0 LeHTpa kpyra ")
X0 = Console.ReadLine ()
Console.Write ("Beemure koopmmHaTy YO LeHTpa kpyra ")
Y0 = Console.ReadLine ()
Console.Write ("BBemure pamnyc kpyra ")
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R = Console.ReadLine ()
Z = Math.Sqgrt (Math.Pow (X0, 2) + Math.Pow (YO, 2))
W = (Z <= R)

Console.Write ("lleHTP KOOPIMHAT MNPMHAIJIEXUT KpyTy ")
Console.WriteLine (W)
Console.Read()
End Sub
End Module

NPUMEP 1.18

B mmockoct pacmonioxkens! 1Be TOYKH. KoopanHATBHI TOYEK BBOASATCS C KIIABHATYPHI.
Heo0xonumo mporpaMMHO ONPEAETUTh PAcCTOSHUE MEXAY Toukamu. [[ns pemenus 3a-
Jauy 37ech HE0OXOIUMO BOCHONIB30BaThca TeopeMoit ITudaropa. IIporpamma, pemraro-
I1asi MOCTAaBIICHHYIO 33/1avy, MpuBeaeHa B ucTuare 1.41.

JNlncturr 1.41. BelumcneHne paccTosiHUA MexAay ToYKaMu

Module Modulel
Sub Main ()
Dim X1, Y1, X2, Y2, Z As Single
Console.Write ("BBemure xoopmmHaTy X IIepPBOM TOUkM ")
X1 = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y NepBOM TOoukm ")
Y1l = Console.ReadLine ()
Console.Write ("BBemuTe koOpIMHATY X BTOPOM TOUYkM ")
X2 = Console.ReadLine ()
Console.Write ("BBemuTe koopImHaTy Y BTOpOM TOouku ")
Y2 = Console.ReadLine ()
Z = Math.Sqgrt (Math.Pow (X1 — X2, 2) + Math.Pow(Yl — Y2, 2))
Console.Write ("Paccrosume paBHO ")
Console.WriteLine (Z)
Console.Read()
End Sub
End Module

NPUMEP 1.19

B mnockoctn moctpoeH TpeyronbHUK. KoopamHatel BepIIMH TPEyrojbHHKa BBOISTCS
¢ kaBuaTypbl. Heo0XommMMo nmporpaMMHO ONPEAETUTh EPUMETP TPEYrojibHHUKA. TeKcT
MIpOTrpaMMHON pa3pabOTKu NpUBeAcH B tucTHHTE 1.42.

INuctuHr 1.42. BoluncneHne nepumeTpa TpeyrosnibHUKa

Module Modulel
Sub Main ()
Dim X1, Y1, X2, Y2, X3, Y3, Z As Single



52

aea 1

Console.Write ("BBemure KOOpPOMHATY

X1 = Console.ReadLine ()

Console.Write ("BBemure KOOpPIOMHATY

Y1l = Console.ReadLine ()

Console.Write ("BBemure KOOpPOMHATY

X2 = Console.ReadLine ()

Console.Write ("BBemure KOOpPOMHATY

Y2 = Console.ReadLine ()

Console.Write ("BBemure KOOpPOMHATY

X3 = Console.ReadLine ()

Console.Write ("BBemure KOOpPOMHATY

Y3 = Console.ReadLine ()
Z

Z = Z + Math.Sgrt ((X2 — X3)
Z = 7 + Math.Sgrt ((X1 — X3)
Console.Write ("llepymeTp paBeH

Console.WriteLine (Z)
Console.Read()
End Sub
End Module

NMPUMEP 1.20

Math.Sqgrt ((X1 — X2) ~ 2 + (Y1
~2 o+
N2+

")

X nepeoM BepumHel ")

Y repBOM BEPUHBL ")

X BTOpOM BepumHE ")

Y BTOPOM BEpPIMHEL ")

X TpeTben BepumHEl ")

Y TpeTben BEPUMHEL ")

—Y2) ~ 2)

(Y2 — Y3) ~ 2)
(Y1 — ¥3) »~ 2)

C knaBHaTypsl BBOAUTCS Tpex3HauHoe yncio. HeoOxoanmMo onpenenuts, €cTh 1M B 9TOM
4Huclie OAWHAKOBble IHQphl. Hampumep, ecnmm mcxomHoe umcio 525, TO mporpamma
JOJKHA BbIAAaTh OTBET "True". B nuctunre 1.43 npuBeneHa nporpaMma, peliaromas mno-
CTaBJICHHYIO 3a1a4uy. Ha3HaueHue mepeMeHHbIX TaKOBO:

O B— it tuGpsl B pa3psae SAMHHUIL

O ¢ — mst uudpsl B pa3psie JeCITKOB;

O bp— st LUQpBI B pa3psiie COTEH.

NuctnHr 1.43. AHanNu3 HanM4usi O JAMHAKOBbIX LGP B TPEX3HAYHOM Yuce

Module Modulel
Sub Main ()
Dim A, B, C, D As Integer
Dim W As Boolean

Console.Write ("Bemure Tpex3HauHOE umcjyio ")

A = Console.ReadLine()
B = A Mod 10

C = (A Mod 100) \ 10
D =A\ 100

W

= (B=C) Or (B =D) Or

(C

D)

Console.Write ("OmmuHakoBele LMbpEl B umcye ")

Console.WriteLine (W)
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Console.Read()
End Sub
End Module

NPUMEP 1.21

C KIIaBUATYpPbl BBOISATCA TpPpHU paBHHqHHX,QHCHa.I{CO6XOHHMO CICJIaTh BBIBOI O TOM,
KaKoe M3 YHCCNI SBIIICTCI MaKCUMalbHbIM. B nmcrtunre 1.44 OpUBCACHA IporpamMma,
peuiaromias rmoCTaBJICHHYIO 3aa1y.

i NuctuHr 1.44. Nounck makcMmanbHOro Yncna

Module Modulel
Sub Main ()
Dim A, B, C As Integer
Dim W1, W2, W3 As Boolean
Console.Write ("BBemure nepsoe umcio ")
A = Console.ReadlLine()
Console.Write ("BBemure BTOPOEe umcyio ")
B = Console.ReadLine ()
Console.Write ("BBemure TpeTbe umcio ")
C = Console.ReadLine ()
Wl = (A >B) A&nd (A > C)
W2 = (B > A) And (B > C)
W3 = (C > A) And (C > B)
Console.Write ("A MakcuMmasibHoe ")
Console.WriteLine (W1)
Console.Write ("B MmakcuMasibHoe ")
Console.WriteLine (W2)
Console.Write ("C maxkcumasibHoe ")
Console.WriteLine (W3)
Console.Read()
End Sub
End Module

Ecnu He BKIIOYaTh yCIOBUE €IMHCTBEHHOCTH MAKCUMAJIbHOTO YHCIA, TO (parMeHT JIuc-
TuHra 1.38 ¢ ycTaHOBIEHUEM 3HAYEHUN W1, W2 M W3 M3MEHUTCA Ha CICAYIOLIUN:

Wl= (A>=B) And (A>=C)

W2= (B>=A) And (B>=C)

W3= (C>=A) And (C>=B)

NPUMEP 1.22

C xnaBuarypsl BBOJSATCS TpH 4rcia. HeoOXomumo crnenate BHIBOJ O TOM, BCE JIU OHU
paBHBI MeXy co00i mnm Het. B nuctunre 1.45 npuBeneHa nporpamMma, periaromnas mo-
CTaBJICHHYIO 3a/1a4y.
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JNluctunr 1.45. NMpoBepka uncen Ha paBeHCTBO

Module Modulel
Sub Main ()
Dim A, B, C As Integer
Dim W As Boolean
Console.Write ("BBemure nepsoe umcio ")
A = Console.ReadLine()
Console.Write ("BBemure BTOpPOe umcyio ")
B = Console.ReadLine ()
Console.Write ("BBemure Tperbe umciio ")
C = Console.ReadLine ()
W= (A =B) And (A = C)
Console.Write ("Bce umciia OIOMHAKOBLIE "
Console.WriteLine (W)
Console.Read()
End Sub
End Module

TunoBble 3agauu u 3agaHua us ElN9

B sTOM paszene mpuBeneHB! TOTOBBIE JIMCTHHTH MPOTPAaMM, KOTOpPBIE BaM HEOOXOANMO
npoaHanm3upoBarh. Co3MaHUs KaKUX-IMOO MPOTPaMMHBIX Pa3pabOTOK 311ech He Tpely-
ercsa. B 3aadax XKeEJIaTCIbHO HaWTH IMPpaBUJIBHBIC OTBETHL 663 HUCII0JIB30BaHUA KOMIIBKOTEC-
pa. B mociennem pasaene riaaBbl NPUBEICHBI IPAaBHIBHBIC OTBETHI.

3AO0AYA 11

B muctunre 1.46 mpuBezeHa mporpaMma ¢ UCIOJIB30BaHUEM JCHCTBUN HAJl IETBIMH YHC-
namu. HeoOXxoauMo orpeienuTs 3Ha4eHNs IEPEMEHHBIX A U B, KOTOPBIE OYAyT BHIBEICHBI
Ha JKpaH.

Jlncturr 1.46. Nporpamma Kk 3apnaye 1.1

Module Modulel
Sub Main ()
Dim A, B As Integer
A=3+8*4
B = (A Mod 10) + 14
A = (B Mod 10) + 2
Console.Write ("A = ")
Console.WriteLine (A)
Console.Write ("B = ")
Console.WriteLine (B)
Console.Read()
End Sub
End Module
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3AO0AYA 1.2

B nmuctunre 1.47 npuBegeHa nporpaMma ¢ UCIOJIb30BAaHUEM JCHCTBUN HAJl LIETBIMU YHC-
namu. HeoOXomuMo ornpeieninTh 3HaYSHUS IEPEMEHHBIX A U B.

JNlnctunr 1.47. NMporpamma k 3agaye 1.2

Module Modulel

Sub Main ()
Dim A, B As Integer
A = 1819

B = (A \ 100) * 10 + 9
A = (10 * B — A) Mod 100
Console.Write("A = ")
Console.WriteLine (A)
Console.Write ("B = ")
Console.WriteLine (B)
Console.Read()

End Sub
End Module
3A0AYA 1.3

B nmuctunre 1.48 mpuBezeHa mporpaMma ¢ UCIONIb30BAaHUEM JICHCTBUN HAJl IETBIMHU YHC-
namu. HeoOxomauMo Oe3 BBIMONHEHUS €€ Ha KOMIIBIOTEPE ONPECIUTh 3HAUCHHUE Iepe-
MEHHOM A.

JNluctunr 1.48. MNMporpamma k 3agaye 1.3

Module Modulel

Sub Main ()
Dim A, B As Integer
A=1
B =9
A=-A+B* 2

A =4 * A Mod 10
Console.Write ("A = ")
Console.WriteLine (A)
Console.Read()

End Sub
End Module
3AO0AYA 1.4

B suctunre 1.49 npuseaen ¢parment nporpammMel. Heo6xonumo omnpenenuts, 4To Imo-
SIBUTCA Ha 3KpaHe MOCIIE €€ BHIITOJHEHMSL.
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NuctnHr 1.49. Nporpamma k 3apaye 1.4

Module Modulel
Sub Main ()
Dim A As Integer
A=1
A=A * 200
Console.WriteLine (" A")
Console.Write (A)
Console.Write (A)
Console.WriteLine (A)
Console.Read()
End Sub
End Module

3AIAYA 1.5

B nmuctunre 1.50 npueaeH ¢pparMeHT nporpaMmbl. Heo6xoauMo 6e3 BBITIOJHEHUS ee Ha
KOMITBIOTEPE ONPEAETUTD, YTO IMOSBUTCS HA SKpPaHE MOCTIE €€ BBIMOIHEHHUS.

JNlnctunr 1.50. NMporpamma k 3agaye 1.5

Module Modulel
Sub Main ()
Dim A As Integer
A = 100
A=A+1
A=A+ 4
Console.WriteLine (A)
Console.Read()
End Sub
End Module

3A0AYA 1.6

B suctunre 1.51 npuseaen ¢parment nporpamMel. Heo6xonumMo omnpenenuTs, 4To 1o-
SIBUTCSL HA 3KPAHE I10CJIE €€ BBIIIOJIHEHHUS.

JNuctuHr 1.51. Nporpamma k 3apaye 1.6

Module Modulel
Sub Main ()
Dim A As Integer
A = 100
A=A-—-A
A=A+5
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Console.WriteLine (A)
Console.Read()
End Sub
End Module

3AO0AYA 1.7

B nucrunre 1.52 npuBepena mporpamma. HeoOxoanmo ompenenuTb, YTO MOSIBUTCS Ha
9KpaHe I0CJIE €€ BHIIIOIHEHUSI.

JNuctnHr 1.52. MNporpamma k 3apaye 1.7

Module Modulel
Sub Main ()

Dim N As Integer
N =2
N=N*N*N
N=N"2*N"2
Console.WriteLine (N)
Console.Read()

End Sub
End Module
3A0AYA 1.8

B nuctunre 1.53 npuBeneH (GpparMeHT MPOrpaMMbl ¢ HCIOJIL30BAaHHEM BEIICCTBEHHBIX
gucen. Heo6xommumo onpeaenuTs, 94To MOSBUTCS Ha SKPAHE MOCIIE €€ BBITIOTHEHMSI.

Jlncturr 1.53. NMporpamma Kk 3apnaye 1.8

Module Modulel
Sub Main ()
Dim Z, W, X As Single
W=2x*2.54
Z = 1.15
X=W-—-2*12
Console.WriteLine (Format (X, "0.0"))
Console.Read()
End Sub
End Module

3A0AYA 1.9

B nuctunre 1.54 mpuBeneH mpuMep MpOrpaMMbl, KOTOpas KacaeTcsl BBIUYHUCIUTENBHBIX
neiicTBuil Hajx IeNpIMH YuciaMd. Heobxoaumo ompenenuTh pe3ynbTaT, KOTOPBIA MBI
YBUJUM Ha 3KPAHE I10CJIE BBIITIOJIHEHHS IPOTPaMMBI.
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JNuctnHr 1.54. Nporpamma k 3apaye 1.9

Module Modulel

Sub Main ()

Dim N, M, W As Integer
N =7

M= 12

N=N+1

W =N

N =M

M=W
Console.WriteLine (N)
Console.WriteLine (M)
Console.Read()

End Sub
End Module
3A0AYA 1.10

B nuctunre 1.55 npuBeneHa nporpaMma, KOTopas peanu3yeT UCIONb30BaHUE 3HAKOMOU
(hyHKIIMH, TTpeIHa3HAYeHHON I paboThl ¢ cuMBoiamMu. HeoOXoamMo ompenenuTs, 4To
OyzeT BBIBEICHO Ha DKPaH.

JNuctnHr 1.55. Nporpamma k 3apaye 1.10

Module Modulel

Sub Main ()

Dim X As Integer
Dim W As Char

W = "5"
X = Asc (W) — Asc("0")
W= "on

X =10 * X + Asc(W) — Asc("0")

Console.WriteLine (X)
Console.Read()

End Sub
End Module
3AO0AYA 1.11

B nmuctunre 1.56 npuBeneHa nporpaMmma, B KOTOPOW UCIIONB3YeTCs yoKe 3HaKoMast (PpyHK-
st 471 paboThl ¢ cumBosiaMu. HeoO0xoaumo onpenesuTsb, 4To OyAeT BHIBEACHO Ha 3KPaH.

Nuctuhr 1.56. Nporpamma k 3apaye 1.11

Module Modulel

Sub Main ()

Dim W As Char
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X As Integer

ngn

Asc (W) — Asc("9")

ngn

10 * X + Asc(W) — Asc("7")

Console.WriteLine (X)

Console.Read()

End Sub
End Module

3AO0AYA 1.12

B muctunre 1.57 npuBeneHa mporpamMma, KOTopasi HCIOIb3yeT ABE YK€ 3HaKOMble (PyHK-
UM U1 paboTsl ¢ cumBoiaMu. HeoOxoanmo onpenenuts, 4To OyAeT BBIBEICHO HA 3KpaH
B KOHIIE TIPOTPaMMBI.

Nuctunr 1.57. NMporpamma k 3agaye 1.12

Module Modulel
Sub Main ()

Dim

W As Char

X As Integer

ngu

Asc (W) — 1

Chr(X + 1)

10 * (Asc (W) — Asc("4"))

Console.WriteLine (W)

Console.WriteLine (X)

Console.Read()

End Sub
End Module
3A0AYA 1.13

B nmuctunre 1.58 nmpuBeaeHa nporpaMma ¢ UCIOJIb30BAaHUEM JCHCTBUN HAJl LIEIBIMU YHC-
namu. HeoOxoamMo ompenennTs 3HaYeHHE epeMeHHON C, KOTOpoe OyJeT BBHIBEICHO Ha
9KpaH B KOHIIE TPOTPAMMBEI.

JNuctuHr 1.58. MNporpamma k 3apaye 1.13

Module Modulel
Sub Main ()

A, B, C As Integer

7

A — 4

-A
-A + 2 *B
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Console.WriteLine (C)
Console.Read()
End Sub
End Module

3A0AYA 1.14

B nmuctunre 1.59 npuBeaeHa nporpaMma ¢ UCIOJIB30BAaHUEM JCHCTBUN HAJl LIETBIMU YHC-
namu. HeoOxomuMo ompenenuTh 3Ha4YCHUS MEPEMEHHBIX X M Y, KOTOPbIE B KOHIIC MPO-
rpaMMBbI OyTyT BBIBEICHBI HA 3KPaH.

NuctnHr 1.59. MNporpamma k 3apgave 1.14

Module Modulel
Sub Main ()
Dim X, Y As Integer
X=8+2*5
Y = (X Mod 10) + 14
X = (Y \ 10) + 3
Console.WriteLine (X)
Console.WriteLine (Y)
Console.Read()
End Sub
End Module

3AIAYA 1.15

B muctunre 1.60 mpuBegeHa mporpaMma ¢ UCIOJIB30BAaHUEM JCHCTBUN HAJl IETBIMU YHC-
namu. Heobxommumo ompenenuTs 3HaAUYEHUS MEPEMEHHBIX X M Y, KOTOpbIE B KOHIIE MPO-
rpaMMbI OyTyT BBIBEICHBI HA KPaH.

Jlnctur 1.60. Nporpamma k 3anaye 1.15

Module Modulel
Sub Main ()
Dim X, Y As Integer
X=4+8*3
Y = (X Mod 10) + 15
X = (Y \ 10) + 3
Console.WriteLine (X)
Console.WriteLine (Y)
Console.Read()
End Sub
End Module
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OTBeTbl K 3ag4avyam v 3agaHumam ms EIN3

3agava 1.1

IlepBEIit BEIMUCIUTEIHHBIA ONIEPATOP B IpOrpamMMe JIHUCTHHTA 1.46 IPUBOIUT K pe3yibTa-
Ty: 2=35. OcTaTok oT Aenenus 35 Ha 10 pasen 5. lanee 310 yncio ckiaapiBaercs ¢ 14 u
pesyabTat (19) 3ammceiBaeTcs B mepeMeHHYI0 B. TakuM 00pa3oM, OTBET Ha OJUH BO-
poc — 3HaueHue nepeMeHHoM B paBHO 19. Octatok ot neneHus 19 na 10 pasen 9.
Jlanee 3TO 94MCII0 CKIAABIBACTCS ¢ YHCIIOM 2 U pe3ynbrat (11) 3amuchIBacTCs B IEpeMeH-
HyIO0 A. B pe3ynbrare 3HaueHnEe IEpeMeHHON A paBHseTcs 11.

OtBer: 11 u 19.

3agaya 1.2

Pesynprar nenouncnenHoro aenenus 1819 ma 100 paen 18. JTo 3HaUeHNE YMHOXKAETCS
Ha 10, a pe3ynbTaT CKJIagpIBacTCsa ¢ yucioM 9 (B utore momydaetcs 189). Takum oOpa-
30M, 3HAUECHHE B IIOCIIE BBIIOJIHEHHS BTOPOTO oneparopa pasHo 189. B cnenyroniem omne-
patope BeIpakeHHe B ckoOkax maeT pesynstar 71 (189 ymHoxkaercs Ha 10, a U3 pe3yib-
tata BerauTaercs 1819). Ocratok ot aenenus 71 Ha 100 pasen 71. Takum oOpazom, 3Ha-
YeHue MepeMeHHo A paBHsieTcs 71, a mepemMeHHo# B — 189.

3agava 1.3

[lepBBIii BEIYUCIUTENHHBIA ONIEpaTOp B MporpamMme JMCTHHTA 1.48 mpuUBOIUT K 3aHece-
HUIO B IepeMeHHyro A yncia 17 (u3 18 Berumraercs 1). [lanee B ciemyromeM omneparope
ImopAa0K onepauﬂﬁ TOBOPUT O TOM, YTO CHadalia 6YILCT BBITIOJIHCHA Oonepanusd YMHOXE-
HMsI, a 3aT€M BbIUMCIIEHUE OcTaTka oT aeneHus 10. B pesynpTare B mpouecce BbIYHCIE-
HUSI MBI [TOJTyYHM YHCIIO 8.

3agaya 1.4

B nporpamme nucrunra 1.49 HCIoNb30BaHO HECKOJBKO OMEPaTOPOB BBIBOAA MH(OpMa-
uuu Ha 3Kpad. [Ipu 3ToM mepBEIil orepaTop BEIBOAUT MPOOEN U OYKBY A, ITOCIIE YETO BhI-
MIOJTHSETCSI IEPEBOJT CTPOKU. B crenyromumx cTpokax TpH pasa MOoAps ] BRIBOJUTCA 3HaUe-
HUE NIEPEMEHHOU A. B pe3ysbTare Mbl YBUIUM:

A
200200200

3agava 1.5

B cBs3u ¢ IMPUBEACHHBIM KOMMCHTAPUEM ITPU ITIOCTAHOBKE 3aJla4 3HAYCHHUC HepeMeHHOﬁ A
CHa4daJjla YBCIUYUTCA HA 1, a 3aTeM €IIC Ha 4. B PE3YJIbTATC HA SKPAHC Mbl YBUIUM:

105

3agava 1.6

VYuuthiBas conep:kanue aTUCTUHTa 1.51, 3HaUeHNEe NEepEMEHHON A CHavalla YMEHbBIIAETCS
Ha 100, a 3aTem yBenmamuBaeTcs Ha 5. B pe3ynbTare Ha 3KpaHe MBI YBUIUM YHUCIIO 5.
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3agava 1.7

3nech cHavana 2 BO3BOAMTCS B KyO (pesynbTar paseH 8). [locie 3TOro BHIIOTHSIETCS BbI-
YHCJICHHE KBa/IpaTa 4rcia 8, KOTOphId yMHOXKaeTcsl caM Ha ce0si. B pesynbrate momyyum
4096.

3agava 1.8

31ech BBITIOTHSIOTCS EHCTBUS ¢ APOOHBIMH YWCIaMH. BRIBOI pe3ynbrara MpeacTaBiIcH
C OTpaHUYCHHUEM YHCIIa Pa3psaoB IPOOHOH YacTH.

BLI‘II/ICJ'IGHI/ISI pr‘lHy}O JaroT:

5.08 - 2.3 =2.78

OxpyrieHue 10 OTHOTO paspsaaa IpoOHON YacTH MPUBOIUT K YuciIy 2.8.

3agaya 1.9

dakTHYecKH B TEKCTE€ MpOorpamMMbl JHcTHHTra 1.54 ocymiecTBisercss oOMeH 3HAYCHHUH.
HpI/I 3TOM Hpe}lBapHTeJlLHO HCXOOHOC€ 3HAUCHUC r[epeMeHHoﬁ N yBeJ’II/I‘II/IBaCTC}I Ha €u-
Huly. B pe3ynbrare Mbl yBUIMM Ha 9KpaHe, 4To N paBHseTcs 12, a M IpUMeT 3HaueHue 8.

3agaya 1.10

IlepBoe BbIYKCIIEHUE X MPEICTABISACT BHIUNTAHNE KOJIOB JBYX CUMBOJIOB. Y UHUTHIBas, YTO
KOZABI IU(P PacoIOKEHBI IUIOTHO, BEIYUCICHHE IPUBOJNUT K OTBETY: x=5. BTopoe neiict-
BHE (hOpMHUPYET OTBET, PaBHBIN 52.

3agava 1.11

31ech mepBasi BEIYHCIUTENbHAS Omepalys AaeT oTBeT: —5. BTopoe neiicteue dpopmupyer
OTBET: —92.

3apgava 1.12

Brluucnenue x BO BTOPOM CTPOKE HCIOJHHUTEIBHOM 4YacTH IPOrpaMMbl ITPUBOJIUT
K Koy umcna 4 (M3 Ko/a 4ucia 5 BelYuTaeTCs eInHNIa). B cnemyromeit cTpoke momyda-
€M CHUMBOJ 5. DTo 3HaueHHe Oy/eT MepBhIM BBHIBEJCHO Ha 3KpaH. BTopoi pesyipTar —
ato yrcino 10. Takum 06pa3om, Ha SKpaHe MBI YBUIM:

5
10

3agayva 1.13

[TepBblii BHIYUCIUTENBHBIN OnepaTop (MMOCiIe MPUCBOCHHS MEPEMEHHON A 3HAYCHHUS 7)
B IIporpamme JucTuHra 1.58 mpuBOAMT K pe3ynbTaTy: A=3. Jlanee BIYUCIAETCS 3HAaUeHHE
MIEPEMEHHON B, YTO NPHUBOAMT K 3HaueHUI0 -3. [locime 3TOro BEMUCIAETCSA 3HAYECHHE
MIEPEMEHHOM C, 4TO JaeT 3HaUEHHE —9. ITO Pe3ybTaT CI0KEHUS -3 U —6.

Otser: —9.
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3apgava 1.14

B nepBoii cTpoke C BBIYMCICHUEM PACCUMTHIBAETCA 3HAYEHUE MEPEMEHHOM X, KOTOpPOE
paBHo 18. lanee B crneayromeit cTpoke yucio 14 ckiagsiBacTcsl ¢ OCTaTKOM OT JENEHUS
18 ma 10. B pe3ymprare 3TOTO ACHCTBUSA IIEPEeMEHHAS Y MpUHUMAaET 3HadeHue 22. B mo-
CJIeIHEH BBIYUCIHUTEIBLHON CTPOKE MPOU3BOIUTCS LEIOYUCIeHHOE aenenue 22 Ha 10, uro
maet 2. K sTomy 3HaueHuto mpo0aBiseTcs 3 W pe3yNbTaT 3aHOCUTCS B MEPEMEHHYIO X.
Taxum 06pazom x=5.

OTBeT: X=5 Y=22.

3agava 1.15

B mepBoii cTpoke ¢ BBIYMCIEHHEM PacCUMTHIBAETCS 3HAUEHHE MEPEMEHHOU X, KOTOpoe
paBHO 28. Jlanee B CIEQYyIOIIEH CTPOKE YUCIO 15 CKIIABIBAETCS ¢ OCTATKOM OT JEJICHUS
28 Ha 10. B pe3ynbTare 3TOrO JECTBUS MEpeMEHHAs Y MpHHUMaeT 3HadeHue 23. B mo-
CJIeTHEH BBIYMCIUTEIBHONU CTPOKE BBIMOJHSETCS Ieounciennoe aenenue 23 Ha 10, uro
naet 2. K aTtomy 3HaueHuro 1obasisieTcs 3 U pe3ysbTaT 3aHOCUTCS B IEPEMEHHYIO X.

OTBeT: X=5 Y=23.



rMMABA 2

YcnoBusi, BbIOOP U LUKNbI

IIporpamMMel, KOTOpbIE MBI PACCMOTpENN B 2rase 1, OblIM TOCTATOYHO IPOCTHIMH M 3a-
KJIIOYaJIMCh JIMIIb B ITOCJIEAOBATEIbHOM BBINIOJHEHUM MHCTPYKUMHA. VIcXonHble NaHHBIE
Ha 3Ty IOCJIEAOBATEIBHOCTD HE BIMSIIM, U LIard aJirOpuTMa OBIJIM OAHU U TE K€ He3aBU-
CHMO OT JCMCTBHUI TONb30Bareisl. B pealbHBIX CHTyalusX HEOOXOIWMO BBHINOJHATH T
WIM WHBIE JICHCTBHUS B 3aBUCHMOCTH OT ONpENICICHHBIX BXOAHBIX 3HAYCHHUH (4acTO He
OyKBaJlbHO BXOAHBIX 3HAYCHWH, a Pe3ylbTaTOB TEKYIIMX BbIYHMCIeHUi). Hanpumep, u3
Kypca MaTeMaTrK{ Bbl 3HAETE, YTO COOTHOILLIECHUS AJIS1 HAXOXKIEHHSI PEILCHNUS KBapaTHO-
0 ypaBHEHHS DPa3INYarOTCS B 3aBUCHMOCTH OT TMapaMeTpoB (KOX(PQHUIMEHTOB) 3TOTO
ypaBHeHUs. B s3pike beiicuk, kak ¥ B TI00OM IPYTOM SI3bIKE MPOTPAMMHUPOBAHUS, HME-
I0TCSL CPEACTBA JUIsl peaIn3aluy MOJOOHBIX CUTYyalluil — 3TO HECKOJIBKO BAPHAHTOB OIle-
paTopa ycioBHusl.

B Gospiom ymcie ciiydaeB Mpu MOCTPOSHUHU aIrOPUTMOB TPEOYETCS BBIMOIHSTD TIEPUO-
JTUYECKU TOBTOPSIOMIMECS NSUCTBU. [ 3TOr0 B s3BIKaX MPOTrPaMMHUPOBAHUS CYIIECT-
BYIOT OII€PATOPHI MUKIOB. [Juxi WM MUKINYECKUN BEIYUCIUTEIBHBIA MPOIIECC XapaKTe-
pHU3yeTCsl HOBTOPEHUEM OJHUX U TEX K€ ACUCTBUI HaJ pa3lIWYHbIMH JaHHBIMU. Huciom
MOBTOPEHUN LUKJIA YNPABISIET CHEUANbHAS IEPEMEHHAs, HAa3bIBAEMAasl CYEMYUKOM YUK-
7a. Ha cueTyuk HakiIagbpIBaeTCsl YCIOBUE, ONMPEAENSIoNee, 40 KaKuX MOpP CIEAYET BbI-
noJiHATh UK. [loBTOpsieMbldi OJOK BBIYMCIICHUH HA3BIBAIOT menom yukia. B nukie
JIOJDKHO OBITH 00ECICUEeHO M3MEHCHHE 3HAYCHUS CUCTUYHMKA, YTOOBI OH MOI' 3aBEPIIUTHCS
yepe3 KOHEYHOe 4ucio maroB. OJHOKpaTHOE BBHIMOJHEHHE Tejla IMKJIA Ha3bIBalOT €ro
Uazom.

B opranmzanuu mukiia 4acto moapa3zyMeBaeTcs, YTO YHUCIO IIaroB IUKIA (TIOBTOPEHUIN)
M3BEeCTHO 3apaHee. OHAKO BCTPEYAIOTCS M CUTYaIllH, KOT/Ia KOJMYECTBO MPOXOXKIACHUN
LIMKIa 3apaHee Heu3BecTHO. OHO ompenenseTcsl JIMIIb MOCTENEHHO IOCIE€ HEKOTOPOro
KOJIMYEeCTBa MOBTOPEHUU. B 3TOM cinyuae npuMeHsieTcs Apyras pa3HOBUIHOCTb LIUKIIA —
3TO YUk ¢ ycroguem. B s3bike beicuk nmpenycMOTpEHO /1Ba BapMaHTa 1IUKJIA C YCIIOBUEM:

O YCJIOBHUC NIPOBEPACTCA ICPE TCIIOM LUKIIA,
O YCJIOBHUEC NPOBEPACTCA IMOCJIC TCJIa HUKJIA.

I[anee B OTOM IJIaBE€ MBI HO,I[pO6HO PacCcMOTPUM KakK H606XO,I[I/IMI>IG TCOPCTUYCCKUC CBC-
JCHU I10 HaHHOﬁ TEMEC, TaK U MPAKTUICCKUC MTPUMCPBI, KOTOPLIC [IOMOTYT BaM C(i)OpMPI—
poBaTh H€O6XO,Z[I/IMLIG HAaBbIKU B IJIAHEC CAMOCTOATCIBHOTO IPOTrpaMMHUPOBAHUA.



Ycnosusi, 8b160p U UUKIIbI 65

OnepaTtop ycnosus

OTO OAWH W3 KIIOYEBBIX ONEPAaTOPOB B JIOOOM SI3BIKE MPOTpaMMHUpOBaHusA. Onepamop
YCN06Us TO3BOJISIET OPTraHU30BaTh JalbHEUIIEe BBIOJHEHUE AJITOPUTMA IO OJTHOMY M3
JIBYX HaNpaBJICHHUNA. ITa BO3SMOXKHOCTh C YUETOM YXKE PaCCMOTPECHHEIX B 2ase 1 6a30BBIX
CBeJICHUH MO sI3bIKY BelicuK MO3BOMISIET peaan30BbIBaTh OUYCHB CIOKHBIC AT OPUTMBI.

[To3HakoMHMCS ¢ OTIEPaTOPOM YCIOBHS HA POCTOM MPAKTHYECKOM MpUMepe IporpaMM-
HOM pa3paboTku. Tak, 3agaua 3akir04aeTcs BO BBOAE LIEIOTO YHCIA C KIIaBUATYpPhI U €T0
nocneayromeM aHanuize. CaMm aHaJlIM3 TOCTATOYHO MPOCTOM: €CIM YHCIO MEHBLIE 5, TO
€ro KBaJpaT BBIBOAWUTCS Ha 3KpaH. B NmpoTHMBHOM ciydae (eciu AaHHOE YCIIOBHE HE
BBINOJIHACTCSA) HA 9KpaH HUYEro He BeIBOAUTCs. B muctunre 2.1 npuBeneHa mporpaMma,
KOTOpas pelIaeT JaHHYIO 3a1ady.

JNnctuHr 2.1. NMpumep ncnonb3oBaHUS OQHOCTPOYHOrO oneparTopa ycroBust

Module Modulel
Sub Main ()
Dim Z As Integer
Console.Write ("BBemure 1Lejoe umcjo ")
7 = Console.ReadlLine()

If 2 < 5 Then Console.Write (Z2"2)
Console.Read()
End Sub
End Module

31ech Mbl HCHOJIB30BANN BapUaHT OJHOCTPOYHOIO OrepaTopa ycioBus If. B atom ciy-
Yyae ycJOBHE M HEOOXOIUMBIC ONEpPaTOphl, BBIMOIHACMBIC MPU WUCTHHHOCTH JaHHOTO
YCIIOBUSI, PAcIoiaraloTcsi B OJHON CTpoKe (Iocie KIFUEBOrO CIIOBAa Then). B maHHOM
cllydyae MpHu UCTUHHOCTH YCIIOBUS Z < 5 BBIIIOJIHSACTCS CTPOKA:

Console.Write (Z2"2)

3[{er BBIYUCIACTCA KBaJApaT BBCACHHOI'O 4YMCJia, a 3aTCM 3TOT KBaJApaT BBIBOAWUTCSA Ha
JKpaH.

B omHOl cTpoke Tociie KIIIOYEBOTO CJI0Ba Then MOXET OBITH 3alliCcaH HE OJMH, a He-
CKOJIBKO OoTiepaTopoB. B 3ToM cirydae omepatopsl ClieyeT OTAENATh IPyT OT APyTra ABOE-
TouneM. B kadecTBe mpumepa B JUCTHHTE 2.2 TpuBeAcHA MOTUGUKAINS TpEAbIIyIIeh
MPOrpaMMBl, I/I€ BMECTO OJIHOTO OTIEpaTopa B CTPOKE MBI UCIIOJIb30BAH /IBA.

JInctuHr 2.2. Ucnonb3oBaHMe HECKOJIbKMX ONepaTOpoB B OQHOCTPOYHOM onepaTope
ycnoBusi

Module Modulel
Sub Main ()
Dim Z, Z2 As Integer
Console.Write ("Bremure Lejoe dumcjo ")
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7 = Console.ReadLine ()
If Z < 5 Then Z2 = 7Z ~ 2 : Console.Write(Z2)
Console.Read()
End Sub
End Module

Ecnu tpebyetcs BImonHEeHNE 6JI0Ka ONepaToOpOB MPH BBHITIOTHEHUH YCIOBUA, TO (hopMar
orepaTopa If BBITJISIANUT CIAEAYIOIINM 00pa3oMm:

If ycmoBue Then
OonepaTOpPE!
End If

rZle 1O YCIOBHEM ITIOHMMaeTcs J000e BEIPaKEHUE, PE3yNbTaT KOTOPOTO HMMEET THII
Boolean. KifoueBasi KOMOMHAIMA CIOB End If O0O3HAYaeT OKOHYaHWE MHOTOCTPOYHON
KOHCTPYKLIUH yCITIOBUSI.

B kauectBe mpumepa B nucTHHTE 2.3 NPHUBEICH BapuUaHT NPEABIAYLIEH MPOrpaMMBl, TOe
HCIIOJIb30BAaHO BBINIOJIHEHNE HECKOJIBKUX CTPOK IIPU UCTUHHOCTH yCIIOBHSL.

NuctnHr 2.3. NMpumep Mcnonb3oBaHMA MHOFOCTPOYHOrO onepaTtopa ycroBus

Module Modulel
Sub Main ()
Dim Z, Z2 As Integer
Console.Write ("BBemure 1Lejioe umcjo ")
7 = Console.ReadLine ()
If Z < 5 Then
22 =7 " 2
Console.Write ("KBampaT BBEIEHHOTO uMcjia paBeH ")
Console.Write (Z2)
End If
Console.Read()
End Sub
End Module

[IpuBeneHHBIE TPUMEPHI IEMOHCTPUPYIOT HEMOJHYIO (OpMYy OmepaTopa yCIOBHUsS. IJTO
CBSI3aHO C TE€M, YTO HE yKa3aH orepaTop (orepaTopbl), KOTOPBIA JOKEH BBIMOIHATHCS,
€CIIU yclioBHE JIOKHO. OTHAKO CYIIECTBYET U nOIHASA pOpMa OTIEpaTopa yCIOBHUS:

If ycmoeue Then
OIllepaTOPEL
Else
OIllepaTOPEL
End If

B aToM cnyyae mpu BBITOJHEHUM YCIIOBUS OCYILECTBIISIETCS BBIIOJHEHHE ONEpPaTOpOB
MEXly KIIOUEBBIMH CIIOBaMH Then U Else. Ecim ke yciioBHe He BBINOJIHSAETCS, TO BBI-
TIOJTHSIOTCSL ONIEPATOPhI, PACTIONOKEHHBIE MOCe Else BIUIOTH JI0 End If. Takum obOpa-
30M, B 3TOM CJIydae Bcerna (pyHKIMOHUPYET OJIHA U3 JBYX IPYIII ONEPaTOPOB.
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Jns wnTrocTpauy OJTHOM (GopMBI omieparopa If B JUCTUHTE 2.4 TPUBENCH MPUMED,
0asupyrommiics Ha MPenbIIyIei mporpaMmMe. 31eCh B Clydyae, €CJIM BBEJACHHOE YUCIIO
MEHBIIIE TISITH, €T0 KBaAPaT BRIBOJIUTCS HA 3KpaH, B MPOTUBHOM K€ CITyyac Ha DKPaH BhI-
BOJIUTCSI KBaJ[PATHBII KOPEHb U3 BBEJCHHOTO 3HAYCHHS.

énwc'rm-lr 2.4. Npumep ncnonb3oBaHWA NONTHON hOpMbI onepaTopa ycrioBus

Module Modulel
Sub Main ()
Dim Z As Integer
Console.Write ("BBemure Lejoe umcjo ")
7 = Console.ReadLine ()
If Z < 5 Then
Console.Write (2"2)
Else
Console.Write (Math.Sqgrt (Z))
End If
Console.Read()
End Sub
End Module

B nonHolt gopme omeparopa If Takke MOXKHO HCIOJIb30BaTh HECKOJBKO ONEPATOPOB
MOAPS B KOHCTPYKIMH YCIOBHA. MonaepHH3amusl MPeabIIyIieil MporpaMMBbl C LENbI0
JIEMOHCTPAIINN 3TOTO MPUBE/ICHA B JINCTHHTE 2.5.

énucwu-lr 2.5. Npumep ncnonb3oBaHMUA NONHON hOpMbI onepaTopa ycroBus

Module Modulel
Sub Main ()
Dim Z As Integer
Dim Z2 As Single
Console.Write ("BBemure Lejoe dumcjo ")
7 = Console.ReadlLine ()
If Z < 5 Then
Z =17 "2
Console.Write (Z)
Else
Z2 = Math.Sqgrt (Z)
Console.Write (Z2)
End If
Console.Read()
End Sub
End Module

IIpuBeneM eme oauH NpHUMEP, B KOTOPOM OCYILECTBIISIETCS BBOJ C KJIABHUATYpPHl TPEX
yncen. Jlanee B ciydae, €ClM OHU BCE paBHBI, HA SKpaH BBIBOAUTCA COOTBETCTBYIOLIEE
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cooOmenue. B cirydasx, eciu paBHa TOJIBKO OJHA Tapa YUCEN WM €CIIU BCE BBEJICHHBIC
qrcia palindHbl, Takke (OPMHUPYIOTCS COOTBETCTBYIOIME cooOmeHus. Jluctuur 2.6
COJIEP’KUT TEKCT JaHHOW MPOTPaMMBI. 37€Ch MBI UCIIOIB30BAIN BIONHCEHHbIN OTIEPATOP
1£. Tak, mocne KJIIO4eBOro CJIOBa Else OJTHOTO OIEpaTopa If pacrloiaraercs eie OJUH
orepaTop If.

Enuc'mur 2.6. ConocTtaBneHue Tpex BBeAEHHbIX C KnaBuaTypbl Yucen

Module Modulel
Sub Main ()
Dim Z, X, W As Integer
Console.Write ("Beemure X ")
X = Console.ReadLine ()
Console.Write ("Beemure Y ")
W = Console.ReadLine ()
Console.Write ("Beremure 7 ")
7 = Console.ReadLine ()
If X = Z7Z And X = W Then
Console.Write ("Bce umcna papBHHE")
Else
If X=720r X=WOr W= Z Then
Console.Write ("TombkO OBa uMciia PaBHH")
Else
Console.Write ("Bce umcna pasz3Hbe")
End If
End If
Console.Read()
End Sub
End Module

B momo0HBIX CUTYyalusX MOKHO HCIIOIB30BaTh GOPMY COCIMABHO20 YCIO8HO20 ONepamo-
pa. DTOT BapuaHT yAOOHO MPUMEHATh, KOTJa UMeeTcsi Oojiee ByX BapHaHTOB pacyeTa.
CocraBHO# orepaTop MOXKET BKJIFOYATh MPOU3BOJIFHOE YUCIIO YCIOBUHM U BETBEH pacuera.
Ero oOmumii B BRITTISAUT CIETYIOIAM 00pa3oM:

If ycmoeme 1 Then
orepaTops 1
Elself ycioBue 2 Then
OIepaTOpPLl 2

Elself ycmoBme N Then
orneparopsl N

Else
onepaTops 0

End If

IIpH HUCIMOJIb30BAHUU TAKOI'0 OIepaTopa IMOCICAOBATCIBHO MPOBCPAIOTCA JIOTMYCCKUC
BBIPAXKCHUS (YCJ'IOBI/ISI OT IEpBOro 10 N-FO). Ecmm OJHO M3 3THUX BI:Ipa)KeHI/Iﬁ HCTUHHO, TO
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BBITIOJTHACTCS COOTBETCTBYIOIASI TPYIIA ONEPaTOpoB, MOCIE Yero yIpaBleHHUE mepeaa-
€TCs Ha OIepaTop, PacIoNIararoIIUiCs Tocie End If (CICAYIOMUN 3a JaHHBIM YCIOBHBIM
omepaTopoM). Eciii Bce YCIOBHS JIOXKHBI, TO BBIMOJIHACTCS oneparop 0 (IIPH YCJIOBHH,
4T0 OH 3ajaH). [Ipu 3TOM YHCIO BeTBEH N HEOTPAaHMYCHHO, a TOCHeAHEH BeTBU (Else)
MOJKET U HE OBITh.

B kauectBe npuMepa Ha JaHHYI0 TEMY PaCCMOTPUM TaKyIO0 3a/1ady: HCO6XO,Z[I/IMO 10 TpeM
BBCICHHBIM C KIIaBUATYPbI YHUCJIaM IIPUHATH PCUICHUC!

O ecimu Cpean NaHHBIX YHCCI UMECTCA OAHO, KOTOPOC MPCBOCXOAUT ABA APYIrUx, TO €TO0
HCO6XOI[I/IMO BBIBCCTHU HA 3KPaH,

O ecnu ’Ke HET OJHOTO MPEBOCXOSIIETO ABA APYTUX, TO 00 ITOM HEOOXOANMO BEIBECTH
COOOIIIEHUE HA KPaH.

Jluctunr 2.7 cOmep UT TEKCT HEOOXOAUMOM MPOTPaMMBL.

énwcwmr 2.7. AHanus Tpex BBeAEeHHbIX C KNnaBuaTypbl Yncen

Module Modulel
Sub Main ()
Dim Z, X, W As Integer
Console.Write ("Beemure X ")
X = Console.ReadLine ()
Console.Write ("Beeoure W ")
W = Console.ReadLine ()
Console.Write ("Beegure 7 ")
7 = Console.ReadLine ()
If X > Z And X > W Then
Console.Write ("X 6osyblme mpyx npyrmx umcei')
ElseIf Z > X And Z > W Then
Console.Write ("Z OoJbiie OByX IOPyImx umcen')
ElseIf W > X And W > Z Then
Console.Write ("W OoJbiie OByX IOPyImx umcen')
Else
Console.Write ("MakcyMaJIbHOE UMCJIO He OmHO")
End If
Console.Read()
End Sub
End Module

OnepaTtop BbLIGOpa

Hns ciyuaeB, Korjga TpeOyeTcs OCYIIECTBHTH BBIOOP OJHOTO 3HAYECHHUS M3 KOHEYHOTO
Habopa BapHaHTOB, OmepaTop If ynoOHee 3aMEHUTHb OINEPaTOPOM 6b100pa (nepexaoua-
menem) Select Case. JTa KOHCTPYKIUS COCTOUT M3 aHAJU3UPYEMOTO BBIPAKEHUS U Ha-
0opa omepaTopoB Case Ha Ka)I10€ BO3MOXKHOE 3HaueHHE BbIpaxkeHus. Pabortaer naHHas
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KOHCTPYKITUS CIIEAYIONNM 00pazoM. CHauaia mpoBOJUTCS BBIYUCICHUE BRIPAKEHUS YKa-
3aHHOTO TOCJE Select Case. 3aT€M IMOJYYCHHOE 3HAYEHUE CPABHUBACTCS CO 3HAUCHMSI-
MH, YKa3aHHBIMU B KOHCTPYKLHSX Case. ECIu B OJHOM M3 KOHCTPYKIUI 3HAUCHUS COB-
MajaloT, TO BBIMOJHSIOTCS COOTBETCTBYIOIINE omnepaTopbl. CHHTAKCUC KOHCTPYKLHUU
oriepaTopa 66160pa CeTyIOIni:

Select Case BrpaxeHMre
Case 3HaueHye 1
onepaTope!l 1
Case 3HaueHue 2
OIepaTopLl 2

Case Else
OIepaTOpPL!
End Select

Ecnmm HE 01HO 3HAaYeHHE HE COBIAJIO C AHAJIM3UPYEMBIM BBIPAXXCHHUEM, TO BBITIOJIHAKOTCA
OIICPATOPHI, PACIIOIOKECHHBIC B KOHCTPYKIMH Case Else.

B nmctunre 2.8 mpuBeneH MpOCTOil MpUMEp HCIONB30BAaHUS OIepaTopa BBIOOpa, C TO-
MOIILIbIO KOTOPOT'O OpraHU3yeTCs BBIBOJI TEKCTOBOTO HAa3BaHMs MecsIa B 3aBUCUMOCTH OT
YHCIIOBOTO 0003HAYCHHUS MECsIa, BBOJUMOTO C KIIaBHATYPHI.

EHMCTMHF 2.8. DopmupoBaHMe Ha3BaHUA MecsiLa no ero nopsaakoBoMy Homepy

Module Modulel
Sub Main ()
Dim Z As Integer
Console.Write ("BBemure HOMep Mecsua ")
7 = Console.ReadlLine()
Select Case Z
Case 1
Console.Write ("SAuBapn")
Case 2
Console.Write ("®eBpasnb")
Case 3
Console.Write ("Mapt")
Case 4
Console.Write ("Anpesnn")
Case 5
Console.Write ("Mam")
Case 6
Console.Write ("MioHb")
Case 7
Console.Write ("Vwomp")
Case 8
Console.Write ("ABTycT")
Case 9
Console.Write ("CenTsbpn")
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Case 10

Console.Write ("OxTsabpnr")
Case 11

Console.Write ("Hosbps")
Case 12

Console.Write ("Jexabpn")
Case Else
Console.Write ("HomMep Mecslla ykKasaH HeNpaBWIILHO")
End Select
Console.Read()
End Sub
End Module

MoHO B KOHCTPYKIIMU Case YKa3bIBaTh HE OJHO 3HAaUYEHUE, a HECKOJIBKO. B 3TOM Cityuae
HX HEOOXOIUMO MEPEUHCIIATh Yepe3 3aIATyIO.

Taxxe opraHm3aius CHHCKOB Case MOXET OBITH ITOCTPOCHA B BHJE AMANIa30HOB. JTO
yIoOHee, YeM MEePEUUCIIITh Yepe3 3alsATy0 BO3MOXKHBIC 3HAYCHHMS, €CIIM TAKHX JIOCTa-
TOYHO MHOTO. J/{hana3oHbI yKa3bIBalOTCA B BUJIE:

<MyHMMaIBEHOE 3HadeHme> To <MakCuMajlbHOEe 3HadeHue>
B JAUarta3oH BXOOSAT BCC 3HAUYCHHUA OT MUHUMAJIBHOI'O 10 MAKCUMAJIBHOT'O BKIIFOUUTEJIIBHO.

B kagectBe mpumepa mpuBeneM mporpaMmy (OpMHpPOBAaHHS HA3BaHMS BPEMEHH To0Ja
B 3aBHCUMOCTH OT YMCIIOBOTO HOMEpa Mecsia (JucTuHr 2.9).

énucmur 2.9. dopmMupoBaH1e BpEMEHU roga no Homepy mecsiua

Module Modulel
Sub Main ()
Dim Z As Integer
Console.Write ("BBemure HOMep Mecsua ")
7 = Console.ReadlLine ()
Select Case 7Z
Case 1, 2, 12
Console.Write ("3uma")
Case 3 To 5
Console.Write ("BecHa")
Case 6 To 8
Console.Write ("JleTo")
Case 9 To 11
Console.Write ("Ocenn")
Case Else
Console.Write ("HomMep Mecslla yKasaH HENPaBWIHHO")
End Select
Console.Read()
End Sub
End Module
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Paccmotpum eme oanH mpuMep Ha TeMy omeparopa BbiOopa. HeoOxommmo mo BBemeH-
HOMY C KJIaBHATypbl HOMEpY Tapu(a U KOJIMYECTBY OIIAYNBAEMBIX MECSIICB BBIIATh 3HA-
YEHHE CYMMBI JJis oruiathl. [Ipu aTom Oyaem cumTaTh, 4YTO Tapuda TpHU, ¥ COOTBETCTBUC
HOMEpOB Tapr (OB 1 OIJIATHI 32 MECAII BBITJISIANUT CIEAYIOUINM 00pa3oMm:

O nns tapuda 1 cymma oriatel 3a mecs 12 000;
O nnsa tapuda 2 cymma orutatsl 3a Mecsn 10000;
O nnsa tapuda 3 cymma orutatsl 3a Mecs 9000.

Jluctunr 2.10 coaepKUT TEKCT JaHHOU MPOTPaMMBL.

EHMCTMHr 2.10. AHanu3 Tapuda 1 Bbl4YMCrIEHNEe CyMMbI ANsi onnarthbl

Module Modulel
Sub Main ()
Dim M, N As Integer
Dim Sum, Tar As Integer
Console.Write ("BBeCcTM UmMcCJIO OIJIauMBaEeMBIX MecdueB ")
M = Console.ReadLine ()
Console.Write ("BBecTr HOMep Tapuda ")
N = Console.ReadLine ()
Select Case N

Case 1

Tar = 12000
Case 2

Tar = 10000
Case 3

Tar = 9000
Case Else

Tar = 0

Console.Write ("Homep Tapmuba yxasaH HeNpPaBWILHO")
End Select
If Tar > 0 Then
Sum = Tar * M
Console.Write ("K omaTe ")
Console.Write (Sum)
End If
Console.Read()
End Sub
End Module

OnepaTtop uukna For

B nporpamme gacto TpeGyeTcs MOBTOPSTH ONpeAeeHHble AeicTBUA. Takoe MOBTOpEHHE
Ha3bIBaeTCA YUKIOM. A caMa MOCIIe0BATEIbHOCTD BBIMOIHIEMbIX KOMaH/ MIPEACTABIISET
coboit meno yuxna. Haubonee mpoctas 1 B TO K€ BPeMs 4aCTO BCTPEUAIOIIAsICS CUTYaLus
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CBsI3aHa CO CJIy4dyaeM, KOorja 4ucjo MOBTOPEHUH LMKJIa U3BeCTHO 3apaHee. Ha sa3bike beii-
CHK JJIS peaji3aliy TaKOTO ajropruTMa IEHCTBHI NCIIOIB3YeTCs OIepaTop For.

[Momcuer xomuvecTBa BBITONHIEMBIX JIEHCTBHIA OCYIIESCTBISECTCS MPH TIOMOIIU CIEIIH-
aTBHOW TIepeMeHHON — cuemyuxa. Hambonee mpocTas (M 9acTo MCIob3yemas) ¢popma
LUKJIA For BBITJIAUT TaK:

For cuerumk=A To B
OriepaTopsl
Next

B aToM cnydae BBITIONHSETCSI TMOCIEOBATENILHOE YBEIUUCHHE (HA CAMHUILY) 3HAUCHHUS
cuetunka. [Ipu 5ToM A — HadanbHOE 3HAYCHUE CUCTUHKA, @ B — €0 KOHEYHOE 3HaUCHHE.
[Mocie oyepeTHOTO BBHIMONHEHUS TeJa MUKIA (KIFOUEBOE CIOBO Next OINpPEIENsAeT IPaHu-
Iy IUKJIa) 3HaYeHUE CUETUMKA YBEIMYMBACTCS Ha equHULY. [lamee 3TO HOBoe 3HaueHHE
CpaBHHUBAETCS C MpeeTbHBIM (KOHEUHBIM) 3HaUeHHEeM. Eciy cueTunk He BBIIIET 3a KO-
HEYHOE 3HAYEHUE, TO IHKII TIOBTOPSIETCS OMNATH (BBIMOTHIIOTCS OMEPATOPHI MEXIy KOH-
CTPYKLIUSAMH For M Next). TakuxX NMPOXOJOB IIMKJIA MOXKET OBITh CKOJb YTOJAHO MHOTO.
Ho, xak TOJBKO CYETYHMK TPEBBICUT KOHEYHOE 3HAYCHUE, BHIMOJHEHNE [UKIIA MTPpeKpania-
eTcs ¥ OyJeT BIIOJHEH ONepaTop, CIEAYIOINH 3a Next.

Bonee obmas (bopMa OIepaTopa For BKIKOYACT BO3BMOXKHOCTh YCTAHOBKHM Uiaca YUK1a.

For cuerumk=A To B Step I
OriepaToOpEL
Next

B sTOoM citydae mociie KII04eBOro CI0Ba Step YKA3BIBAETCS 3HAUCHHE IIPUPAIICHUS CUCT-
YHKa IHUKIIA.

PaCCMOTpI/IM CHaydajla IpuMcep, CBSI3aHHBIM C MMOCJICAOBATCIIbHBIM YBCJIMYCHUCM CUCTUHKA
Ha eauHUIy. Hama 3amava 3akirodaercss B TOM, 4TOOBI 00ECIICUNTh BBOJ C KIIABHATYPHI
JEeCATH OLEHOK IO OmpenesieHHON aucuuuinae. [locne 3Toro mporpaMma AoJbKHA MOJ-
CUMTaTh CpeAHUIl Oajul O BBEJCHHBIM OLIEHKaM U BBIBECTH €ro Ha 3KpaH. Tekcrt paspa-
0oTku mipuBeieH B muctuHTe 2.11. 31eck nepeMeHHas J SABISETCS CIETYMKOM LIUKJIA.

PesynbTar paboThl Takoi MporpaMMel pUBeAeH Ha puc. 2.1.

JlnctnHr 2.11. PacueT cpeagHero 6anna no gucuuninHe

Module Modulel
Sub Main ()
Dim A, J As Integer
Dim Srednee As Single
Srednee = 0.0
For J =1 To 10
Console.Write ("Beemure oueHKy ")
A = Console.ReadLine ()
Srednee = Srednee + A
Next
Srednee = Srednee / 10
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Console.Write ("Cpemussa oueHka ")
Console.Write (Srednee)
Console.Read()
End Sub
End Module

BeeauTe OUEHKY 5 &+
BeeauTe oueHKy 4
BeenuTe oUeHKy 3
BeeauTe OUEHKY 5
BeeauTe oueHKy 4

m

BBeguTe oLeHKyY 3 BeeguTe LUenoe NoONOXUTENbHOE YKCno 7 -
BeeauTe oueHKy 4 CyMMa HeueTHbIX uncen 16 1
BeeauTe OUeHKY 5 CyMMa YeTHbIX yucen 12 3
BeeauTe oueHKy 4

BeeauTe OLEHKY 5

CpenHsas oueHka 4,2 il il
Puc. 2.1. BbiBoa nHdpopmaumm B nporpaMme, Puc. 2.2. BbiBoa nHdopmauum B nporpamme

npuBEeLAEHHON B NIUCTUHre 2.11 npuBeLeHHON B NIUCTUHTE 2.12

PaccMoTpum Teneps npumep MmporpaMMebl, KOTOpas BEIYUCISET OTAEIBHO CYMMY YETHBIX
YHCeNl U CYMMY HEYETHBIX YHCENl B MCXOJHOM MOCIEeI0BaTEIbHOCTH IENBIX Yucen oT 1
no N. 3Hauenne N BBOAWTCS C KJIaBUATYpPHl, @ BHIYUCICHHbIE CyMMBI YHCEN BBIBOJSATCS
Ha dKpaH. B nuctunre 2.12 mpuBeneH TEKCT JaHHOW MPOTPaMMBI, a pe3yibTaT ee paboTsl
MoKas3aH Ha puc. 2.2.

JNlncturr 2.12. PacyeT CyMM YeTHbIX U HEYETHbIX Ynucen

Module Modulel
Sub Main ()
Dim N, J As Integer
Dim Summal, Summa?2 As Integer
Console.Write ("BBemure LieJjioe IIOJIOXUTEJIbHOE umMciio ")
N = Console.ReadlLine()
Summal = 0

Summa2 = 0
For J =1 To N
If (J Mod 2) = 1 Then
Summal = Summal + J
Else
Summa2 = Summaz + J
End If
Next

Console.Write ("CyMmma HeueTHBIX umces ")
Console.WriteLine (Summal)
Console.Write ("Cymma uyeTHBX umces: ")
Console.WriteLine (Summa2)
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Console.Read()
End Sub
End Module

PaccMoTpuM Temneph MOCTpOCHUE CIEMYIONMEro aIrOpUTMa: TpeOyeTcs MO BBEICHHOMY
C KJIABUATYPHI [IEJIOMY MTOJIOXKHUTEITBHOMY YHCITY BBIIAThH 3aKITIOUCHUE — SBIISICTCS JTH OHO
MPOCTHIM.

lNMPUMEYAHUE
lMpocmeiMu cunTaloTcsl Lenble MonoXuTenbHble Yucna, KoTopble aenstcs 6Ge3 octaTka
TONbKO Ha cebsl 1 Ha eauHULY.

Wnes anropurma 3akai0vaeTcs B aHAJIM3€ CUTyallMd, KOrZa OCTaTOK OT JENICHHS MCXOI-
Horo ymcna N Ha gyucna B umHTEpBasie OoT 1 10 N paBen 0. Ecnm Takux cimydaeB OyneT
Oonplie ABYX, TO YHCIO HE MPOCTOe. B MpOTHBHOM citydae 4YHMCIO SIBISIETCS MPOCTHIM.
TexcT HEOOXOAMMOI TPOTpPaMMBbI ISl PELICHUS] TaHHOW 3afauyl MPeACTaBiIeH B JHCTUH-
re 2.13. Pe3ynpTar paboTh IporpaMMBl MOKa3aH Ha puc. 2.3.

JNnuctuHr 2.13. MNpoBepka, ABNSAeTCA N1 BBeAEHHOE YUCIIO NPOCTbIM

Module Modulel
Sub Main ()
Dim N, J As Integer
Dim Summa As Integer
Console.Write ("BBemure LieJioe IIOJIOXUTEJIbHOE umMciio ")
N = Console.ReadLine ()
Summa = 0
For J =1 To N
If (N Mod J) = 0 Then
Summa = Summa + 1
End If
Next
If Summa > 2 Then
Console.Write ("Unciio He mnpocToe")
Else
Console.Write ("Umucmo mpocToe")
End If
Console.Read()
End Sub
End Module

BeeouTe Uenoe NoONOKUTENbHOR Yyucno 17 i
Yucno npoctoe

m

Puc. 2.3. BeiBog nHdopmauum B nporpaMmme, NnpuBeAeHHON B NUCTUHIe 2.13
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OnHaKo pacCMOTPEHHBIN alNrOPUTM HE SIBJISETCS ONTHMAaJIbHBIM C TOUKU 3PECHUS BBIUHC-
JUTENBHBIX AeiicTBUHA. OUeBUAHO, YTO MPOBEPKY "ABISAETCA JIM YUCIO MPOCTHIM" MOXKHO
OpraHu30Bath 0oJiee AP HEKTUBHBIM CITOCOOOM. A UMEHHO: €CJIM MBI HaliJieM B HHTEpBaje
oT 2 10 N — 1 X0Ts1 OBI OTHO YHCIIO, Ha KOTOpoe N JemuTcst 0€3 0CTaTKa, TO M3 dTOTO YXKE
cienyert, uTo N He SBIISETCS POCTHIM.

Jls peanm3aiiiy 3TOM HIIeH B BHJIE ITPOTrPaMMHOM pa3paboTKu HaM MOTPeOyeTCss HOBBIN
orepaTop. ITo — Exit For, MPEPHIBAIOIIMI BBITOJIHEHUE ITUKJIA U MEPEAAIONIUN yIpaB-
JICHHWE OTIepaTOpPy, KOTOPKIA JOKEH BBIMOIHATHCS TOCIE OKOHYaHUS [UKIa. B mucTuH-
re 2.14 nokaszaHa mporpamMma, KoTopas JejlacT pacCMOTPEHHYIO MPOBEPKY uuceN Ooliee
s dexTrBHON. MBI BBENMU MEPEeMEHHYIO Flag, KOTOpas UrpaeT poiib MHAWKaTtopa. B Ha-
Yajie MporpaMMbl 3TOW MepeMEeHHOH MpucBanBaeTcsl 3HaueHHe Homnb. Ecnu B mpomecce
aHaJM3a HaXOAWTCSI 3HAYCHHE, HAa KOTOpPOE MCXOJHOE YHCIO AeiuTcs 0e3 ocrarka, TO
MPOUCXOJUT YCTAaHOBKA MEPEMEHHOM Flag B €AWHUILY M IIMKJ 3aBepmiaercs. B 3akiroun-
TETHHON YacTH MPOTPaMMBI B 3aBICHMOCTH OT 3HAYEHHS Flag BBIMOIHAETCS BBIBOJ CO-
OTBETCTBYIOIIETO COOOIIIECHMS.

JNucturr 2.14. Bonee achheKTUBHBLIN anropuTM aHanu3a NPoCcTbIX Yncen

Module Modulel
Sub Main ()
Dim N, J As Integer
Dim Flag As Integer
Console.Write ("Beemure liejioe IMOJIOXUTEJILHOE uMcjio ")
N = Console.ReadlLine()
Flag = 0
For J =2 ToN—1
If (N Mod J) = 0 Then

Flag =1
Exit For
End If

Next
If Flag = 1 Then
Console.Write ("Uncsio He mnpocToe")
Else
Console.Write ("Umcio npoctoe ")
End If
Console.Read()
End Sub
End Module

Bcee PAaCCMOTPCHHBIC IIPUMEPBI KaCaJIUCh HUCIIOJIb30BAHUA CUYCTUMKA LHUKJIA Ha YBCIINYC-
HHUC. O):[HaKO, KaK MbI YK€ TOBOPUJIHU, B SA3BIKC belicuk nmeercs BapUaHT oIl€paropa For
C MPOU3BOJIBHBIM HIAIrOM. Haan/IMep, MOJXHO OpraHH30BaATb YMCHBIICHUC CUCTUMUKA IIPU
OpraHuv3anuuy 1MUKJIa. P ACCMOTPUM IIPUMEP HA 3Ty TEMY.

3ajaHa 4KcIIOBas IOCIEI0BAaTEIBHOCTh Nev, IJie N SABJISETCS IEIbIM M M3MEHIeTCS OT 1
1o 50. HeoOxonmnMo HalTH Takoe MaKCHMalbHOE N, MPH KOTOPOM 3HAYCHHE DIIEMEHTa
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aToi mocnenoBareabHOocTH MeHblle 10000. B maHHOM ciydyae MBI OpraHM3yeM LHKI
B HampasjieHuH yMeHbleHus N oT 50 mo 1. Ilpyu HaxoXaeHNH NCKOMOTO 4Hciia UK 3a-
BEpIIaeTCs.

B muctunre 2.15 npuBenmeHa mporpaMMa, KoTopasi periaeT IMOCTaBICHHYIO 3amaqdy. B pe-
3yJbTATE €€ BBHIOJHEHUS MBI YBUAUM Ha SKpaHe YHUCIIOo 7.

Nucturr 2.15. NMpumep opraHnsauum cyeTYnKa Ha yMeHbLUEHMe

Module Modulel
Sub Main ()
Dim N, Nmin As Integer
Dim F As Single
For N = 50 To 1 Step -1
F = Math.Exp(N) * N
If F < 10000 Then

Nmin = N
Exit For
End If

Next
Console.Write (Nmin)
Console.Read()
End Sub
End Module

Lnkn c npeaycnoBmem

PaccMOTpeHHBIH UK For BBHIMOJIHSAET HEOOXOAUMYIO (PYHKIIMOHATIBHOCTD, KOT/Ia YUCIIO
MOBTOPEHUH TeNa IMKJIAa U3BECTHO K MOMEHTY ero Hadana. OfHaKO 4acTo MPHUXOJIUTCS
pelaTh 3a1a4r, KOT/ia YKCiIo NOBTOPEHUH LIMKIIA 3apaHee HEeU3BECTHO. B psne curyanuii
3TO 3HAYEHHUE OMpeEesIeTCs IO Mepe BHIIIOJHEHHS BRIYMCINUTENbHBIX TEHCTBUM, U TOT1a
IIPUMEHSIOT IPYIYI0 Pa3sHOBUIHOCTD LIUKIIA — YUk ¢ yciosuem. B sa3bike beiicuk npeny-
CMOTPEHO /IBa LIUKJIA C YCIOBUEM:

O ycioBHE LUKIIA TPOBEPSACTCS MEPE]l LIUKIOM (YUK C NPEeOYCI08UEM);
O ycioBHe HUKIIA TIPOBEPSACTCS MOCIE LUKIA (YUK ¢ NOCHYCTIOBUEM).

PaccmoTrpum cHavasia opranuzanuio 1nukia ¢ npeaycinosueM. Ha s3pike beiicuk naHHas
CXEMa pPeaau3yeTcs C UCIIOIB30BAHUEM CIEAYIOIEH CHHTaKCUUECKON KOHCTPYKIUH:

While jorMueckoe YCJIOBUE
TEJIO LMKJIa
End While

3}160]3, IOKa UCTUHHO JIOTUYECKOC YCIIOBUE, BBIITOJIHACTCA TCJIO HUKIIA.

PaccmoTpuM mpakTtuueckuil mpuMep Ha 3Ty TeMy. Tak, UCIoab3ys HUKII C IIPEIyCIOBHU-
€M, PelInM 33/1ady, KOTOpasi CBsI3aHa C BBIYMCICHUEM (aKTopuaa.
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TTPUMEYAHUNE

®akmopuasnom uenoro nonoxutensHoro yncna N HasbiBaeTCca nNpovsBegeHne Bcex Lenbix
ymncen ot 1 4o N BKNOUNTENBHO.

YcnoBue 3a1aHus TAaKOBO: HEOOXOIUMO HAWTH HAUMEHBIIIEE 1IEJI0€ IMOJIOKHUTEIHHOE YK C-
110, haxropran kotoporo He Merbire 10%. TIporpaMMHOe peleHie JaHHON 3a1a91 MpH-
BEJICHO B JHCcTHHTE 2.16.

Pesynbrar paboThl MporpaMMsl IOKa3aH Ha puc. 2.4.

TNucturr 2.16. NMpumep ncnonb3oBaHUA LMKIA C NpeaycrioBUEM

Module Modulel
Sub Main ()
Const A = 1.0E+15
Dim N As Integer
Dim F As Single

N =1

F=1

While F < A
N=N+1
F=F*N

End While

Console.WriteLine (N)
Console.Write (F)
Console.Read()
End Sub
End Module

= : 2 —
6,402374E+15 3

Puc. 2.4. BoiBog MHpOpMaLmmn B nporpaMmme, NpUBEAEHHON B NUCTUHTE 2.16

Linkn c noctycnoBmnem

B sTom ciydae ycioBue nposepsieTcs mocie uukia (B KoHne nukia). Llukn mosropsercs
JI0 TeX I0p, II0Ka [IPOBEpKa YKa3aHHOI'O YCJIOBUsI OyleT 1aBaTh pe3yJbTaT True, T. €. IO-
Ka YCJIOBUE BBIIIOJNHAETCS. Ba)kHO OTMETUTbH, UTO €CNIU YCIIOBUE Cpa3y OKa)KETCs JIOXK-
HBIM, TO LIMKJ BCE PABHO BBITIOJIHACTCS OJIUH Pas.

s nukia ¢ mOCTYyCIOBHEM CHauyaja BBIIOJHSETCS TENO LKKIA, a 3aT€M YIPABICHHE
nepeaaeTcsl Ha MPOBEPKY YCIoBUSL. B 3aBUCUMOCTH OT HCTUHHOCTH WJIM JOXKHOCTH YCIIO-
BUSI TEJIO IMKJIA BBIMOJHAETCA MOBTOPHO WIIM K€ MPOUCXOJUT MEPEXOi K Omeparopy,
CIEYIOLIEMY 3a TEJIOM LUKJIA.
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OcHOBHOE pa3nuyle ABYX DPACCMOTPEHHBIX BapHAaHTOB IMKJIOB C YCIOBHEM: LIUKI
C TOCTYCJIOBUEM TapaHTUPOBAHHO 6bINOAHAEMCSL XOMs Obl pa3, a TUKI C MPEIyCIOBHEM
MOJKET OBITh HE BBITIOJIHEH HU Pa3y, €CIIM YCIOBUE CPa3y JKe OKAXKETCS JIOKHBIM.

Ha s3pike belicuk NaHHBIN TUI UKIA peaiu3yeTcs ¢ MOMOIIBIO CIEAYIOMEeH CHHTAKCH-
YECKOM KOHCTPYKIIHUH:

Do
TeJIO UMKJIa
Loop While ycrnosue

PaccmoTpum npumep, B KOTOPOM IIOJIB30BATENIO IPEIOCTABIAETCS BO3MOKHOCTh BBOAA
C KJIaBUATypHI LENbIX YUced U UX cyMMHpoBaHudA. IIpu BBoJe HysIsl CyMMHUpPOBaHHUE 3a-
KaH4YMBaeTCsI U Ha JKpaHe OTOOpakaeTcs pe3ynbTaT. TeKCT HEeoOXOOUMOM MporpaMMbl
MpUBEICH B uctuHTe 2.17. Pe3ynbrar paboThl MporpaMMsbl Moka3aH Ha puc. 2.5.

JNuctuur 2.17. NMpumep ncnonb3oBaHUA LiMKNa ¢ NOCTYCroBUEM

Module Modulel
Sub Main ()
Dim A, Summa As Single
Summa = 0
Do
Console.WriteLine ("Beemure umcio")
A = Console.ReadLine
Summa = Summa + A
Loop While A <> 0
Console.Write ("Cymma paBHa ")
Console.Write (Summa)
Console.Read()
End Sub
End Module

BeeanTe yncno . o
éaenme uyncno
gBEﬂMTE‘ yKcno
gBeﬂMTe yucno
gymma paBHa 15

m,

Puc. 2.5. BeiBog nHdopmauum B nporpaMmme, NnpuBeAeHHON B NUCTUHre 2.17

MeTku

B GonbmIvHCTBE CiTydaeB aNrOpUTMBI TPeOYIOT OpraHMU3alluy MPOTPaMMHBIX MEPEXO0JI0B.
Takue nepexobl MOKHO PEaTu30BaTh U C UCIOJIB30BAHUEM YK€ PACCMOTPEHHBIX paHee
pecypcoB (ycioBuil u nukinoB). OxgHako B beiicuke umeetcs onepamop 6e3ycioHozo
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nepexoda, KOTOPBIA BeChMa IT0JIC3CH HAa HAYAIBHOM 3Tale U3YYCHUS IPOTPaMMHUPOBAHMSL.
CuHTaKCHC OTepaTopa BRITIIAIUT TaK:

Goto meTka

B aTOoM omepatope KIIIOUEBYIO POJIb HTPAET MenKa — TPOU3BOIBHBINA HASHTH(HUKATOD,
MTO3BOJISIONINY UMEHOBATh ONPENCICHHBIN omeparop B mporpamme. Ilocie MeTkn HEOO-
XOJIUMO TIOCTABUThH JIBOCTOUUE.

B nucrtunre 2.18 npuBeieH TEKCT MPOrpaMMbl, KOTOPasi TIO3BOJISIET BBIYHUCIUTD ITPOHU3BE-
JICHUE Y¥Cell, BBOJUMBIX C KJIaBHaTypbl. [Ipy BBOJE HyJs B Ka4eCTBE OUEPETHOTO YUCIIa
IporpamMmMa 3aBepiiaeT padoTy, a pe3yJIbTaT BEIBOAUTCS HA dKPaH.

PesynbTar paboThl IporpaMMEI MoKa3aH Ha puc. 2.6.

JNnctunr 2.18. NMpumep ncnonb3oBaHUA METOK B NporpaMmme

Module Modulel

Sub Main ()
Dim A, Multi As Single
Multi = 1
M1: Console.WriteLine ("BeemuTe umcio")

A = Console.ReadlLine()
If A = 0 Then GoTo M2
Multi = Multi * A
GoTo M1

M2: Console.Write ("PesyneTaTr ")
Console.WriteLine (Multi)
Console.Read()

End Sub
End Module

BeeguTe uncno i
6

BeeguTe yucno
7

BeeguTe uncno
0
PesynbTat 42

m

Puc. 2.6. BeiBog nHdopmauum B nporpaMmme, NnpMBeAeHHON B NUCTUHIe 2.18

PaboTta ¢ CUMBOJIbHbLIMU CTPOKamMu

Mpl yXe YIOMHHAIM O TOM, 4TO JJisi paboThl ¢ LenovykamMu cUMBOJIOB B Visual Basic
UMeeTCs CIICIMANbHBII TUIl JaHHBIX — String. B 3TOM paszene Mbl pacCMOTpHM He-
CKOJIBKO MPAaKTHYECKUX TIPHMEPOB HA TEMY PaOOThI CO CTPOKOBBIMHU JTAHHBIMH.
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B belicuke BO3MOXKHBI CIEAYIOMINE ISHCTBUS HAJl CTPOKAMMU:

O BBOJ/BBIBOI;

O cioXeHug;

O npucBauBaHUE;

O cpasHeHue.

B muctuare 2.19 npuBeeH IpoCcToi MpUMEp MCTIOIL30BaHUS CII0KCHHUS, BBOJIA/BEIBOAA H

MPUCBaWBaHUs MPH paboTe CO CTPOKOBBIMHU TIEPEMEHHBIME. Pe3ysbraT paboThl mporpam-
MBI ITOKa3aH Ha puc. 2.7.

Nuctunr 2.19. NMpumep paboTbl Co cTpoKkamMu

Module Modulel
Sub Main ()
Dim A, B, C, D As String

Console.WriteLine ("BBemure mMa")

B = Console.ReadLine ()
A = "IoOpewt neHb,"
cC=m"n

D=A+ B+ C
Console.WriteLine (D)
Console.Read()
End Sub
End Module

BeeguTe uma n
MeTs
Nobpblii geHb, MNeTa!

m

Puc. 2.7. BbiBog MHGpbOpMaLmmn B nporpaMmme, NpUBEAEHHON B NUCTUHTE 2.19

JoBOJIBHO pacmpocTpaHEHHOE IEHCTBUE CBI3aHO CO CPABHEHHEM CTPOK. 37I€Ch HUKAKOM
HOBHU3HBI IO CPaBHCHUIO C paHEC pAaCCMOTPCHHBIMH IMPUMCPaMU HET. HaHpHMep, JJIsL
CPaBHEHUS JIBYX MEPEMEHHBIX CTPOKOBOTO THIA OCTATOYHO MCIOIH30BATH CIIEIYIOIIUI
(hparMeHT MPOrpaMMHOTO KOJa:

If Strl = Str2 Then

Paccmotpum nmpumep Ha gaHHylo TeMy. Tak, ¢ KiaBUaTyphl BBOASITCS JIOTUH U MApOJIb —
Ha0Op CUMBOJIOB, MPEICTABICHHBIX B BUJIE IBYX OTIENBHBIX cTpOK. Heobxomumo mpose-
pHUThH, COOTBETCTBYIOT JI OHM MCTUHHBIM 3HadeHUsAM. [Iporpamma, pemaromias JaHHYIO
3a1ady, mpuBeacHa B juctuHre 2.20. B maHHOM TeKCTe MBI pa3MeCTUIN JIBE IEpEeMEH-
HBIC: Aist U Bist, IPEIHA3HAUYCHHBIC AJIs1 UCTUHHBIX 3HAYCHUHN NapoJisl U JIOTHUHA.
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NucTtuHr 2.20. MNpoBepka norvHa n napons

Module Modulel

Sub Main ()
Dim A, B, Aist, Bist As String
Aist = "zzz"
Bist = "123"

Console.WriteLine ("BBemuTe JIOTMH")

A = Console.ReadLine()

Console.WriteLine ("BeemuTe mnaposib")

B = Console.ReadLine ()

If A <> Aist Or B <> Bist Then
Console.WriteLine ("Ilaposb WM JIOTMH BBEIEHH C OumoOKoMn'")

Else
Console.WriteLine ("ABTopm3auysa BeIojHeHa!")

End If

Console.Read()

End Sub

End Module

PaccmoTpum npumMep ucnonb3oBaHust PyHKIMK PabOTHI CO CTPOKAMHU Mid, KOTOpas Mpes-
Ha3HaueHa JIsl BBIACIEHUS (hparMeHTa U3 UCXOMHOH cTpoku. JlaHHas (yHKUIUS HMeeT
TpH MapaMmeTpa:

O mnepBblil onpenenseT UCXOAHYIO CTPOKY;

O BTOpOIi ompenenseT HOMEp CUMBOJIA, HAYMHASL C KOTOPOT'O BBIJIENSETCS HEOOXOIUMBIH
(hparmeHT;

O Tperuii mapaMeTp ONpereseT KOJIUYECTBO BBIAEISEMBIX CUMBOJIOB.

B muctunare 2.21 mpuBeneH mpuMmep, B KOTOPOM W3 CTPOKH, cojaeprkamieid haMuimio u
WMsl, BBIIENSETCS TOJBKO MMA. [ljis 3TOro Mbl yKaszand, 4yTO HEOOXOAWMO BBIIEITHUTH
4 cuMBOJIa, HAUUHAS C 8- IO3HIUH.

JInctuHr 2.21. BoiaeneHne 4acTu CTPOKU U BbIBOA €€ Ha 3KpaH

Module Modulel

Sub Main ()
Dim A, B As String
A = "VBaHOB IlleTp"

B = Mid (A, 8, 4)
Console.WriteLine (B)
Console.Read()
End Sub
End Module
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TunoBble npuMmepbl 1 3apgaHua us ENd

Hanee MbI pazbepem psia MPaKTHYECKUX MPUMEPOB, KOTOPHIE MOXHO OTHECTH K HCTIONb-
30BaHUIO YK€ PACCMOTPEHHBIX KOHCTPYKIUi. HexoTophle W3 MpPUBENECHHBIX MPUMEPOB
BCTpeyaInch B OmieTax EMMHOro rocy1apcTBEHHOTO SK3aMEHa B TIPOIIIIBIE TO/bI.

NMoacyeTt cymmbl uudp B Uncne

TpebyeTcst pa3paboTaTh ITOPUTM TOJCYETa CYMMBI TGP B IIEJIOM IOJIOKHUTECIEHOM
YyuCIie, MPeACTaBICHHOM B IECATUYHON cucTteMe cuucinenusa. Hanpumep, B uncne 35124
cymma mudp paBHa 110, 9TO ompenaernseTcs ¢ MOMOIIBIO MPOCTOr0 CyMMUpoBaHus. Ham
HEO00XO0IUMO TIOCTPOUTH aJITOPUTM, KOTOPBIH Oy/IeT aBTOMATHUECKU BBITIOJIHATH YKa3aH-
HOE JIeHCTBHE.

TTPUMEYAHUNE

B ernase 1 mbl paccmoTpeny nogobHble 3agayn, HO B HUX KaXAbl pa3 orpaHW4MBanachb
pa3psigHOCTb YMcna. 34ech xe Mbl He 6yaeM NCcnonb3oBaTh 3TO OrpaHNYeHNE.

BwMmecte ¢ pa3zpaboTkoii anroputMma TpedyeTcss HamucaTth HMporpaMMmy, KOTopas AOJDKHA
BBINOJIHATH JAHHYIO MIPOLEAYPY C LEIbIM YHUCIOM, BBOAUMBIM C KIaBUATYPBI.

Unes pemenus 3amadu 3aKiII0YacTCs B MCHOJIB30BAHUM OIEpalMU LEIIOYUCICHHOTO Jie-
JICHWs ¥ BBIYMCIIEHHS OCTaTKa OT LENOYHCICHHOTo JeneHus. Tak, eciau Mbl BO3bMEM OC-
TaTOK JeJICHUS NCXOAHOTO 4yrcia Ha 10, To moxyduM camyro MIIaAuIyto nudpy HCXOQHO-
ro ymcna. Jlanee cneayeT HCXOJHOE YUCIIO pa3enuTh Ha 10 U OMATh BBIUUCIUTH OCTATOK
OT JIeTIeHHsI TTONTydeHHOTo pe3ynbrata Ha 10. B pesynmbraTe MbI oiydnm mudpy, pacro-
JIOKEHHYIO B paspsijie JeCSITKOB HCXOIHOI0 4Hcia. DTOT MPOLEce CIeayeT MPOoAOIKaTh
IO TeX IOp, MOKa pe3ynbTaToM JneseHus Ha 10 He okaxkeTcs HOJb. Temepp aaroputm
MOKHO peanu30BaTh B BHJE Nporpammsl (JIUCTHHT 2.22). 31ech MBI BOCIHOJIB30BAIUCH
3HAaKOMBIM IIMKJIOM C HpexaycioBueM. PesynpraT paOoThl mporpaMmbl IOKa3aH Ha
puc. 2.8.

NuctnHr 2.22. MNporpamma noacyeTa CyMMbl LM p B 4E€CATUYHOM YUcne

Module Modulel
Sub Main ()
Dim N, A, Summa As Integer
Console.WriteLine ("BBemure uejioe umcjio")
N = Console.ReadlLine()
Summa = 0
While N > 0
A = N Mod 10
Summa = Summa + A
N =N\ 10
End While
Console.WriteLine (Summa)
Console.Read()
End Sub
End Module
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BeeanTe wence yncno i
5634
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m

Puc. 2.8. BeiBog nHdopmauum B nporpaMmme, NpMBeAeHHON B NIUCTUHIE 2.22

AHanu3 yetHocTHn napbl Yucen

TpeOyercst HamucaTh MPOTrpaMMy, KOTOpasl ONMPEACseT, UMEETCS JIU CPEIU BBEICHHBIX
C KJIABHATYPHI EJIBIX YHCEN A M B XOTS ObI OJTHO YeTHOE. BapuaHTt peanuzaruu Tpedye-
MOTO aJIrOpUTMa MPEJICTaBJICH B TUCTHHTE 2.23. 3/1eCh MBI CHa4ajla BBIYUCIISIEM OCTATKU
OT JIeNICHUsI IBYX MCXONMHBIX uncen Ha 2. Ecnm 00a 3THX ocTaTka paBHBI CAMHUIIC, TO,
CJICZIOBATEIIbHO, CPEJHM BBEJCHHBIX YHCEN YETHBIX HET. B MpOTHBHOM cilydae mMeeTcs
XOTs OBI OJJHO YETHOE YKCIIO.

JNlnctunr 2.23. NMpoBepka HanNMuns YeTHbIX Yucen

Module Modulel

Sub Main ()

Dim A, B As Integer

Console.WriteLine ("BeemuTe mnepsoe Lejoe umcio")
A = Console.ReadLine ()

Console.WriteLine ("BeemuTe BTOpPOE LeJOe UMCIIO")
B

Console.ReadLine ()

A = A Mod 2
B = B Mod 2
A=A+B

If A = 2 Then

Console.WritelLine ("UeTHEIX umces HeT")
Else

Console.WritelLine ("UeTHele umcijia ecTh")
End If
Console.Read()

End Sub

End Module

Peanuzyem emie onuH BapuaHT PELICHMs, KOTOPHIA CBSI3aH C pa3paOOTKOM MPOrpamMMbl,
UCTIOJIB3YIOIIEH orepaluio And. B aToM citydae (suctunr 2.24) BMecTO apupMeTHIECKO-
r'O CIIOKEHHSI OCTATKOB OT JEJICHUSI MCIIONBb3yeTCsl omepanusi — And. A UMEHHO: BBIYHC-
JSIFOTCS YCIIOBHE PABEHCTBA €AMHUIIE OCTATKOB OT JENICHHUS UCXOAHBIX 4yucen Ha 2. Ecin
o0a ocTaTKa OT JEJICHHs PaBHBI €IUHMLE, TO Ha SKpaH OyJdeT BHIBEJCHO COOTBETCTBYIO-
miee cooOmeHne 00 OTCYTCTBUHM YETHBIX YHCEN.
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JIncTnHr 2.24. BapmaHT anroputMa aHanusa 4mcers ¢ UCnosib3oBaHMeM And

Module Modulel
Sub Main ()
Dim A, B As Integer
Console.WriteLine ("BeemuTe mnepsoe Lejoe umucjo")
A = Console.ReadLine ()
Console.WriteLine ("BeemuTe BTOpPOE Lejoe umucjo")
B = Console.ReadLine ()
A = A Mod 2
B = B Mod 2
If A=1And B =1 Then
Console.WritelLine ("UeTHEIX umces HeT")
Else
Console.WriteLine ("UeTHble umcia ecThb")
End If
Console.Read()
End Sub
End Module

MocTpoeHue TpeyronbHNKOB U3 OTPE3KOB

Tpe6yeTc;1 HamnucaTb OporpamMmy, KoTopas onpeacisicT, MOKHO JIM ITIOCTPOUTH TPECYTOJIb-
HUK U3 OTPE3KOB C AJIMHAMU X, Y, Z. HporpaMMa AOOJKHA BBIBOAWTH HAa 3KpaH COOTBETCT-
BYIOIIEC TCKCTOBOC COO6HICHI/IG.

Wnes anroputMa 3akioyaeTcs B TOM, YTO B TPEYTOJIbHUKE CyMMa Ka)kJIOW Mapbl CTOPOH
JOJDKHA OBITh OOJIBbIIE TPEThEH CTOPOHBI, U MPOTPAMMHO MbI JOJDKHBI CPAaBHUTH CyMMY
KaKI0M Hapbl MMEIOIIUXCS OTPE3KOB C TPETHUM OTpe3KoM. Eciu B kakoM-To ciyuae (13
TpeX) JUIMHA OJHOTO OTpe3Ka OyJeT MPeBhIaTh CYMMY JJIHH JIBYX APYTHX, TO, CIEI0BAa-
TENBHO, H TPEYTOJIBHUK ITOCTPOUTH HEIB34.

Cy11ecTBYIOT HECKOJIBKO BapUAHTOB HAIMCAHMS MPOTPAMMBbI B COOTBETCTBUHU C JaHHBIMHU
ycnoBusiMi. OIMH U3 MPUMEPOB NPaBUIBHON NPOTrpaMMBbI IIPEACTaBIIEH B IUCTUHTE 2.25.
3n1eck MBI BBEIH MEPEMEHHYIO Flag, B KOTOPYIO, B CIy4ae BO3MOYKHOCTHU MOCTPOEHUS
TpeyroibHHKa, 3aHOCUTCA 3HaueHue 1. Ilpu aToM B Havane mporpamMmsl 3HaYeHHE ITOU
[IEPEMEHHON YCTaHABIMBAETCA PABHBIM HYJIIO.

Pesynprarel paboTBl TpOrpaMMBl Ui Pa3iMYHBIX HCXOJHBIX JAHHBIX TOKa3aHbl Ha
puc. 2.9 u 2.10.

JnctnHr 2.25. NpoBepka NOCTPOEHUs1 TPEYroNbHUKa U3 OTPE3KOB

Module Modulel
Sub Main ()
Dim X, Y, Z As Single
Dim Flag As Integer
Console.WriteLine ("BeemuTe IJMHY IEPBOTO OTpesKa ")
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X = Console.ReadLine ()
Console.Writeline ("BBemuTe IJMHY BTOPOTO OTpeska ")
Y = Console.ReadLine ()
Console.Writeline ("BBemuTe IJMHY TpeTbero oTpes3ka ")
7 = Console.ReadlLine()
Flag = 0
If (X +Y) > Z Then
If (X + Z) > Y Then
If (Y + Z) > X Then
Flag =1
End If
End If
End If
If Flag = 1 Then
Console.WritelLine ("TpeyTOJIbHUK MOCTPOUTE MOXHO")
Else
Console.WriteLine ("TpeyTOJILHUK MIOCTPOUTHL HeJb3sg")
End If
Console.Read()

End Sub
End Module

BeeanTe ANMHY Nepeoro oTpeska

TpeyroNbHUK NOCTPOMTH MOMHO

BeeauTe ANMHY NEPBOro OTPe3Ka

6 6
BeeawTe ANMHY BTOPOro 0Tpe3kKa L Beegute ANWHY BTOPOTO OTPE3Ka
7 1 17
BeeauTe ANMHY TPETLErO OTPe3Ka BeeouTe ANWHY TPeTbErD OTPe3Ka
5 5

TpeyrofbHUK NOCTPOUTE HEMb3A

m

Puc. 2.9. BeiBog uHpopmaLmm B nporpamme,
NpVBEAEHHON B NUCTUHIe 2.25, Npu ycnosum
BBOAA AaHHbIX, C KOTOPbIMY TPEYTONbHUK MOCTPOUTH

Puc. 2.10. BeiBog nHcopmauumn B nporpamme
NpVBEAEHHON B NIUCTUHIe 2.25, Npu ycnosun
BBOAA AaHHbIX, C KOTOPbIMU TPEYrONbHUK NOCTPOUTb

MOXHO Henb3si

MoOKHO TIpUBECTH €lll€ OAUH BapUaHT ajJrOpUTMA, B KOTOPOM HCIIOIb3YETCS ONEepaTop
And. JIucTuHr 2.26 CONEPIKUT BUIOM3MEHEHHBIN TEKCT MPOrpaMMbl. B aToM citydae mpo-
rPaMMHBIH KOJI TMOJY4aeTCsl 3aMETHO MpOIle, U (aKTHYSCKH BCE CBOJAUTCS K MPOBEPKE
CJIO’KHOTO YCIIOBHUSL.

JNnctnHr 2.26. MNpoBepka NOCTPOEHUS1 TPEYronibHUKa U3 OTPE3KOB
(c ucnonb3oBaHueMm onepatopa And)

Module Modulel
Sub Main ()

Dim X, Y, Z As Single
Console.WritelLine ("BeemuTe IOJMHY NEPBOTO OTpeska ")
X = Console.ReadLine ()
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Console.Writeline ("BBemuTe IJMHY BTOPOTO OTpeska ")
Y = Console.ReadLine ()
Console.WriteLine ("BeemiTe IJMHY TpeTbero oTpes3ka ")
7 = Console.ReadLine ()
If ((X +Y) >2) And ((X + Z) > Y) And ((Y + Z) > X) Then
Console.WriteLine ("TpeyT'OJbHMK [NOCTPOUTE MOXHO")
Else
Console.WriteLine ("TpeyTOJILHUK IOCTPOUTL HeJb3sa")
End If
Console.Read()
End Sub

End Module

MepeBop uncna B WecTHagUATEPUUYHYIO CUCTEMY

Heo6xonumo paspaboraTe mporpaMmy, KOTOpasl IOCJ€ BBOAA C KJIABHATYPhI LEJIOTO
JECITUYHOTO yKcia B uHTepBaiie oT 0 10 15 mo3BOIUT BEIBECTH Ha IKPAH €ro SKBUBAJIECHT
B IIECTHAALATEPUYHON cucTeMe cuucieHuss. OQuH U3 MPUMEPOB MPOrpamMMBbl, peliaro-
el JaHHYIO 3ajady, MPEeACTaBJIeH B JUCTUHTE 2.27. 31eCh YUUTHIBAeTCA, YTO B IIECTHA-
JIaTEPUIHOM CUCTEME CUMCIICHHS 3HAKU, 0003HAYaromuye (P, INIOTHO PaCIIOIOKEHEI
B ABYX I'pyIIax:

3 or 010 9;

O orA noF.

IIpu 3TOM KOJZIbI CUMBOJIOB B KaXXJI0M U3 3TUX TPYIII TOXKE pacroyiokeHsl "noTHo". Ecnu
yrcao MeHbine 10, To ero cumBoia GopMupyeTcs U3 KOoAa HyJsS U JOOaBJICHHS CaMOTo
gucna. Ecnu ske BBeeHHOE 4ncio Oomblne 9, To B KadecTBe "0a3pl" clemyeT B3ATH Ja-
TUHCKYI0 OykBYy "A". U Torma cymma kona OykBbl "A" ¥ pa3HOCTH MEXAY uucioM u 10
NpEACTaBISAET KOJ CUMBOJIA IIECTHAANATEPUIHON TUQPHI.

JNucturr 2.27. NepeBop uncna B wecTHagLaTepUuHy0 CUCTEMY

Module Modulel
Sub Main ()
Dim Ch As Char
Dim N As Integer
Console.WriteLine ("BremuTe umcio")
N = Console.ReadLine()
If (N >= 0) And (N < 10) Then
Ch = Chr(Asc("0") + N)
Console.WriteLine (Ch)
ElseIf (N >= 10) And (N < 16) Then
Ch = Chr(Asc("A") + N — 10)
Console.WriteLine (Ch)
End If
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Console.Read()
End Sub
End Module

NMoacyeT no ycnosuro

Tpebyercst HammcaTh MPOTrpamMMy, KOTOpast ObI MO3BOJISTIA BBOJUTH OLEHKU yYaIIUXCs
C KJIABHATYPHI U TOJICYUTHIBANIA ObI OT/ICIIBEHO KOJIMYECTBO CAABIIUX JUCIUILIAHY (CIaB-
IUMH CYHTAIOTCS T€ YYCHHUKH, KOTOpPble TMOJNYYMIN OIEHKH HEe MEHee TPOWKH) M He
CHABIINX TUCIHILINHY (T€X, KTO TOJIYYHI TBOHKH).

ITpu 5TOM IMporpamMma J0JKHA 00ECIICUHTh TTOCIIEA0BATENbHbIN BBOJ] OLICHOK yYaIlUXCS.
[Tpr3HAKOM 3aBEpILCHUs JAHHBIX CUUTACTCSI BBOJ OYEPETHOTO YMCIa BHE ICTIOYHCIICH-
HOT0 MHTEpBaja OT ABYX 10 msaTH. OIUH U3 BAPUAHTOB MPOTPAMMBI, PELIAIONICH TOCTaB-
JICHHYIO 3aJ1auy, MPEJICTaBIICH B JIUCTHHTE 2.28.

PesynbTarhl paboThl IPOrpaMMBbI MOKa3aHbl Ha puc. 2.11.

BeeauTe OLEHKY &

m

HCNO COaBLUKMX

HCNO He CAaBLUKX

M CW ORI WL

Puc. 2.11. BeiBog nHcdopmauun B nporpamme, NpUBELEHHON B NIUCTUHTE 2.28

JinctuHr 2.28. NMopgcyeTt yncna caaBIMX U YUCNA He CAABLUMX 3K3aMeH

Module Modulel
Sub Main ()
Dim N, M, Otsenka As Integer
N =0
M=0
Console.WritelLine ("BBemuTe OLEHKY'")
Otsenka = Console.ReadLine ()
While Otsenka >= 2 And Otsenka <= 5
If Otsenka = 2 Then

M=M+1
Else

N=N+1
End If

Otsenka = Console.ReadLine ()
End While
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Console.WriteLine ("Unciyo comaBumx ")
Console.WriteLine (N)
Console.WriteLine ("Uucisio He cpaBumx ")
Console.WriteLine (M)
Console.Read()
End Sub
End Module

BO3MOXHOCTb NOCTPOEHUS
NPAMOYrofibHOro TpeyrosibHuKa

Heo0xonumo mpoBepuTh, MOXKET JIM OBITH MOCTPOEH MPSIMOYTONBHBIA TPEYTOJLHHUK IO
JUIMHAM CTOPOH 2, B, C IIPU YCJIOBUH, YTO A SIBISETCA THIOTEHY30H. MBI BOCIOIB3yeMCS
teopemoil [Iudaropa, npu 3ToM HEOOXOAUMO 337aTh Pa3yMHYIO TOUYHOCTb COIOCTaBIIE-
HUS CTOPOH TpeyronbHuka. [Iporpamma, pemraroiias NOCTaBIEHHYIO 3a/ady, MPEACTaB-

JieHa B aucTuHre 2.29.

PesynbTarhl paboThl IPOrpaMMBI TOKa3aHbI Ha puc. 2.12.

BBeguTe 3HaueHMe TUMOTeHy3bl

5,05

BeeguTe 3HayeHWe NepBOro KaTeTa

3

BBeguTe 3HaueHWe BTOPOrO KaTETa

4

MpAMOYTONBHBIA TPEYToNbHUK MOXKET BbITb NOCTROEH

m

Puc. 2.12. BeiBog MHdOpMauuy B nporpaMme, NpuBEAEHHOW B NUCTUHIE 2.29

NuctnHr 2.29. NpoBepka BO3MOXXHOCTU NOCTPOEHUSA TPeyronbHUKa

Module Modulel

Sub Main ()

Dim A, B, C, D As Single

Console.WriteLine ("BBeiuTe 3HAUEHUE IMIOTEHY3H")

A = Console.ReadLine ()

Console.WriteLine ("BremuTe 3HaueHMe IepBOT'O KaTera")
B = Console.ReadLine ()

Console.WritelLine ("BeemuTe 3HaueHMe BTOPOTO karera')
C Console.ReadLine ()

D = Math.Sqgrt(C ~ 2 + B * 2)

D=D-—A

If D < 0 Then D = -D

If D < 0.1 Then

Console.WriteLine ("I[IpAMOYT'OJIBHED TPEYT'OJILHMK MOXET OBITH I[IOCTPOEH")
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Else
Console.WriteLine ("I[IpsAMOYTOJNILHEDII TPEYTOJILHMK HE MOXeT OBIThL MOCTpoeH")
End If
Console.Read ()
End Sub
End Module

MpeacTaBneHue cnoBa c y4eTOM nagexa

C xiaBHaTyphbl BBOJUTCS JICHEXKHAs CyMMa B pyOIsix B unciioBoM (opmate. [Iporpamma
JIOJDKHA HaIleyaTaTh BBEJICHHYIO CYMMY C MPaBWJIBHOHN (opMoli majgexa ciosa "pyOin".
Hanpumep, "23 pyons" wmu "51 pyons".

[ToHsATHO, YTO OKOHUAHHUE, WCIOIB3yeMOe IS CioBa "pyOsp", 3aBUCHUT OT IMOCIETHUX
uudp cymmbl. CaMyro MOCIEIHIOI U(PY MOKHO MOTyYUTh, €CIIU B3STh OCTaTOK OT Jie-
nenus Ha 10. OgHako eciiu B CyMMe IOCIIEAHUE JBE U(PHI PaCcIIOIIOKEHBI B HHTEPBAJe
or 11 mo 14 BKIrOUMTENFHO, TO OKOHYaHWE MeHsercsa. Mcmonp3ys sty mHbOpMaIuio,
COCTaBUM Clieytonryto nporpammy (uctusr 2.30).

PesynbTarhl paboThl IPOrpaMMBbI MTOKa3aHbl Ha puc. 2.13.

.BBERHTE yucno pybnei
17
17 py6bneit

ml s

Puc. 2.13. BeiBog nHcdopmauun B nporpamme, npuBegeHHon B nuctuHre 2.30

Nuctunr 2.30. HanncaHue cnoBa "py6nb" ¢ yueToM nagexa

Module Modulel
Sub Main ()

Dim A, B, S As Integer
Console.WriteLine ("BBemuTe umcio pyodmeir")
S = Console.ReadLine ()
A S Mod 10
B S Mod 100
Console.Write (S)

Console.Write (" ")
If (B=11) Or (B=12) Or (B = 13) Or (B = 14) Or _
(A > 4) Or (A = 0) Then
Console.Write ("py6sein")
ElseIf A = 1 Then
Console.Write ("py®sp")
Else
Console.Write ("py6mna")
End If
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Console.Read()
End Sub
End Module

dopmMmupoBaHMe Tabnuubl CTOMMOCTU TOBApPOB

W3BecTHAa CTOMMOCTH €MUHHIBI TOBapa. HeoOXommmo cCOCTaBUTH TaONUILy CTOMMOCTH
1, 2, 3, ..., K eOUHMII TOBapa, MPU 3TOM 3HAYCHHE K BBOJAUTCS C KJIaBHATyphl. Tak Kak
YHUCIIO CAMHUI] TOBapa LEJI0e, TO IS HEro BhIOEPEM THII Integer. JIJIs IIEHBI, COOTBETCT-
BEHHO, OTPEJICIUM JIPOOHBIA TUT Decimal. HeoOXomumas mporpamma npuBeicHa B JTUC-
tuare 2.31.

PesynbTarhl paboTh IPOTrpaMMBI TOKa3aHbI Ha puc. 2.14.

JnctnHr 2.31. PopmupoBaHue Tabnuubl CTOMMOCTA TOBapoOB

Module Modulel
Sub Main ()
Dim Tsena As Decimal
Dim I, K As Integer
Console.WriteLine ("CTromMocThs emmuMiEl ToBapa')
Tsena = Console.ReadLine ()
Console.WriteLine ("KommuuecTBO emmHMi] ToBapa')
K = Console.ReadLine ()
For T =1 To K
Console.Write (I)
Console.Write (" ")
Console.WriteLine (Tsena * I)
Next
Console.Read()
End Sub
End Module

CToMmoCcTb eWHHLDbI TOBapa 'S
15,5

Konuyecrteo eJUHWL TOBapa
3

m

1 15,5
2 31,0
3 46,5

Puc. 2.14. BeiBog MHdOpMaLuy B NnporpaMmme, NpuBeAeHHOW B nucTuHre 2.31
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Mouck uncen

TpebyeTcss HaliTH (MIPOTpaMMHO) BCE NBY3HAUHBIC YHCIIA, B 3aIFCH KOTOPBIX HMEETCS
mudpa 3 ¥ OJHOBPEMEHHO CaMO YHUCIIO ACIHUTCA Ha 3. 31eCh MBI BOCIIONIB3yeMCsl OTepa-
TOpaMH LHKJIA U YCIoBUs (JIUCTUHT 2.32).

PesynpTarel paboTh IporpaMMEI MOKa3aHb! Ha puc. 2.15.

NuctnHr 2.32. NMouck Yyncen no ycnosuio

Module Modulel
Sub Main ()
Dim I As Integer
For I = 10 To 99
If T Mod 3 =0 2And (I Mod 10 = 3 Or I \ 10 = 3) Then
Console.WriteLine (I)

End If
Next
Console.Read()
End Sub
End Module

(o8]
L¥5]
m| »

Puc. 2.15. BeiBog MHOpMauuy B nporpaMme, NpUBEAEHHOW B NMUCTUHIe 2.32

Eme onuma moxoxwii mpumep. TpeOyeTcs HaiiTh Bce menble yucia B mHTEpBaiie or 100
10 999, cymmMa 1udp KOTOphIX OOJblle mpou3BencHus 3tux 1udp. Heodxomumas ms
3TOTO MporpaMMHas pa3paboTKa nmpuBeaeHa B ucTuHre 2.33.

NuctuHr 2.33. MNouck ymcen no ycnosuio

Module Modulel
Sub Main ()
Dim A, B, C, X, Z, I As Integer
For I = 100 To 999

A =1 Mod 10
B =1/ 100
C = (I Mod 100) / 10
X=A*B*C
Z=A+B+C

If Z > X Then
Console.Write (I)
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Console.Write(" ")
End If
Next
Console.Read()
End Sub
End Module

AHanus ymucen

C xiaBHaTypbl BBOAUTCS YEThIpeX3HauyHOE 4nciio. Heo6XxoaumMo nporpaMMHO € MCHOJIb-
30BaHMEM OIlepaToOpa IMKJIA ONPEAEIUTh, UMEIOTCS JIU B HEM YeTHbIe 1udpsl. Pa3paborka
npeacrasieHa B nuctuHre 2.34. 31eck MBI MOCIENOBaTeNLHO BhIAENIEeM HUGPHI U3 UC-
XOJIHOTO uKciaa. [l 3Toro cHavuaa UCIOJb3yeTcsl OCTaTOK OT JEJICHUS UCXOIHOTO YHCIIa
Ha 10. B pe3ynprate MbI momyuuM nudpy B paspsne enuHuil. [IpoaHanusuposats ee Ha
YETHOCTh MOXKHO C TIOMOIIBIO BEIYMCIICHHSI OCTaTKa OT ee AeneHus Ha 2. [locie 3Toro Mul
JeTUM UCXOHOe Yncio Ha 10 ¥ aHaJOrMYHbIM 00pa3oM MpOoBEpsieM Ha YETHOCTh TPy
B pas3psale NECSTKOB. JTO IEeWCTBUE BBIIOIHACTCS €IIe J[Ba pasza Uil TOro, 4TOOBI MpO-
aHAJIM3UPOBATH HU(PHI B pa3psae COTEH U THICSY.

NuctnHr 2.34. MNpoBepka YeTbIpex3HAYHOro YUCIIa Ha HanNn4YMe YeTHbIX Undp

Module Modulel
Sub Main ()
Dim A, B, Flag, I As Integer
Console.Write ("BBemuTe uyeTHpPex3HAUHOE UMCIIO")
A = Console.ReadLine ()

Flag = 0
For T =1 To 4
B = A Mod 10
If B Mod 2 = 0 Then
Flag = 1
Exit For
End If
A=A\ 10
Next

If Flag = 1 Then
Console.Write (" B umcie ecTb 4YeTHHE LUOPL")
Else
Console.Write (" B umciie HeT ueTHBX LMbp")
End If
Console.Read()
End Sub
End Module

PaccMoTtpum eme onvH mpuMep Ha TeMy aHanuza uuces. Kak v B mpeaplaymien paspa-
00TKe, C KJIaBUATyphl BBOJHTCS 4YeThIpeX3HauHoe 4ucio. HeoOXoaumo mporpaMMHO
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C WCIIOJIb30BaHUEM OTepaTopa MUKJIA ONPEACIUTh, UMEIOTCS JIU B HEM COCCIIHUC OJIMHA-
KoBBIC UGB! (OAMHAKOBBIC ITUGPHI B COCEAHUX pa3psmax). PaspaboTka mpeacraBiicHa
B jauctunre 2.35.

JIncTnHr 2.35. AHanu3 Yncna Ha HanM4yme coceaHUX OAUHAKOBLIX LUdpP

Module Modulel
Sub Main ()
Dim A, B, C, Flag, I As Integer
Console.Write ("BBemuTe uYeThHPex3HaAUHOE uYUCIIO")
A = Console.ReadlLine()
Flag = 0
For I =1 To 3
B = A Mod 10

C = (A Mod 100) \ 10
If B = C Then
Flag = 1
Exit For
End If
A=A\ 10

Next
If Flag = 1 Then
Console.Write (" B umcie ecTb cocelHMe OIOMHAKOBHE LMbPH")
Else
Console.Write (" B umcjie HET COCEIOHMX OIMHAKOBEIX Lmdp")
End If
Console.Read()
End Sub
End Module

B cnenyromem mpuMepe ¢ KilaBHATypbl BBOAWTCS IECTH3Ha4HOE ducio. HeoOxommmo
OTpEeNIeINTh, SBISCTCSA JM OHO "cuacTiuBbIM". HamomuuMm, 4To "cUacTIMBBIMH'" cUMTA-
IOTCA 4YHCA, Y KOTOPBIX CyMMa TEPBBIX TpeX HU(p paBHA CyMME CIEIYIOMIHX Tpex
uudp. Paspaborka npexacrasnena B nuctunre 2.36.

. NucTunr 2.36. NpoBepka Ha CYacTANBOE YNCITO

Module Modulel
Sub Main ()
Dim A, B, C, I As Integer
Console.Write ("BBemure mecTM3HAUHOE UMCIIO")

A = Console.ReadLine()
B=20
For T =1 To 3
B =B + (A Mod 10)
A =2\ 10

Next
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cC=20

For I =1 To 3
C C + (A Mod 10)
A =2\ 10

Next

If B = C Then

Console.Write (" Umciyio cuacTiamsoe")
Else
Console.Write (" Umcyio He gBJILeTCHS CUACTIIMBLEM")
End If
Console.Read()
End Sub
End Module

B cnenyromem npumepe ¢ KiIaBHaTypbl BBOJUTCS LEJI0€ YMCIO (A ONPEAETIeHHOCTH
conepkamiee He Oomee 7 3HaKkoB). HeoOXxomammo ompenenuts MaKCHMAIbHYIO HHPPY
B 3TOM umcJe. PazpaboTka npeacraBineHa B muctuare 2.37.

NuctnHr 2.37. Nounck makcumansbHoOM LUudgpbl B Yucne

Module Modulel
Sub Main ()
Dim A, B, I As Integer
Console.Write ("Bereoure umcio")
A = Console.ReadlLine()
B=20
I =A
While I > 0
If I Mod 10 > B Then B = I Mod 10
I=1I\10
End While
Console.WriteLine (" MakcumanbHas umbpa B umcie")
Console.Write (B)
Console.Read()
End Sub
End Module

C wiaBuaTypbl BBOJUTCS LIEJIOE YUCIO (VI ONPEAETIEHHOCTH He Ooyiee 7 3HAKOB U HE
MeHee JByX). HeoOxoauMo onpeaenuTh JBe MaKCUMAITbHbBIE (pa3IniHbIe) IU(PHI B STOM
yucie. Hanpumep, ecim BBezieHo uuciio 567374, To aBe MakCUMalIbHbIE HU(PPBI — 3TO 7
u 6. Pa3paboTka npezncrasieHa B auctuare 2.38.

Nuctuhr 2.38. MNouck AByx MakcMManbHbIX LUQpP B Yucne

Module Modulel
Sub Main ()
Dim A, B, C, I As Integer



96 aea 2

Console.Write ("Breoure umcio")

A = Console.ReadLine ()

B=20

I =A

While I > 0
If (I Mod 10) > B Then B = I Mod 10
I=1I\10

End While

cC=20

I =A

While I > 0
If (I Mod 10) > C And (I Mod 10) <> B Then
C =1 Mod 10
End If
I=1I\10
End While
Console.WriteLine (" MaxcumajnbHeEe LMbPE B umcie")
Console.Write (B)
Console.Write (C)
Console.Read()
End Sub
End Module

C xnaBHaTypbl BBOAMTCS 1ejoe yucio (He Oosee 7 3HaKOB UM HEe MeHee IBYX). HeoOxo-
OUMO ONpENeNuTh MUHUMANbHYIO HU(PY B 3TOM YHCIIE U MOACYUTATh, CKOJIBKO pa3 oHa
BcTpeuaeTcs. Hampumep, eciii BBeneHo uncino 527272, To B HEM MUHUMAIbHas 1udpa 2
BCTpeuaeTcs Tpu pasza. PaspaboTka mpezacraBieHa B jauctunre 2.39. Jlins noucka mudpbl
MBI OTBEJIH NIEPEMEHHYIO B, @ KOJIMYECTBO NMOBTOPEHHI 3TOH udpbl OyneT GpuKCHpoBaTh-
sl B IEPEMEHHOM C.

Nucturr 2.39. NMouck MMHMManbHOW UMdPbI

Module Modulel
Sub Main ()
Dim A, B, C, I As Integer
Console.Write ("Beemure umcio")

A = Console.ReadlLine()
B=29
I =A

While I > 0
If (I Mod 10) < B Then
B =1 Mod 10

End If

I=1I\10
End While
cC=0

I =A
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While I > 0
If (I Mod 10) = B Then

C=C+1
End If
I=1I\10
End While

Console.WritelLine (" MuHmMmasnbHas umubpa B umMcie BCTpedaercs ")
Console.Write (C)
Console.WriteLine (" paz ")
Console.Read()
End Sub
End Module

pacdmku saBucumocTten

Heob6xomumo moctponts Tpaduk GYHKIUH Y (N) = sin(0.2*N), TA€ N MPEACTaBISIET CO-
001 mocne0BaTENbHOCTD LENbIX uncel B uHTepBaie oT 0 1o 20. Pa3pabGorka mpencTas-
nena B jguctunre 2.40. [IpuHATO, YTO OAHO AETCHUE MO OCU OPAUHAT (OJHO 3HAKOMECTO
Ha 3Kkpane) coorBercTByeT (.1, a B3aMMHOE pacrojOKEHUE 3KpaHa M OCel KOOpIUHAT
mpencTaBieHo Ha puc. 2.16. Och opAMHAT MPOXOAWT MapalIebHO JIEBOH TPAHMIIBI IKpa-
Ha Ha paccrossHun 20 cumBoIoB. s cumMBoma rpaduka Mbl BRIOpAIH 3BE3T0UKY.

0 20 [opu3oHTanbHas NMHUA aKpaHa

X

Puc. 2.16. BzanmHoe pacnonoxeHue akpaHa n ocen koopauHaT

Nuctnhr 2.40. MNpaduk cbyHkumnmn

Module Modulel
Sub Main ()
Dim N, M, I As Integer
Dim Y As Single
For N = 0 To 20
Y Math.Sin (0.2 * N)
M 20 + Math.Round(Y * 10)
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For I=0ToM—1
Console.Write(" ")
Next
Console.WriteLine ("*")
Next
Console.Read()
End Sub
End Module

B cnepyromem 3amaHuu HaM HEOOXOIMMO TOCTPOUTH (PYHKIHU y (N) = sin(0.2*N)
B BHJIC THUCTOTPaMMBI, TJI¢ N MPEACTaBISICT COOOH MOCICIOBATEIBLHOCTh IENBIX YUCEI
B uHTepBaie ot 0 g0 20. Pa3paborka mpuBeneHa B suctunre 2.41. 371ech BMECTO TOUKU
Ha rpauKke MBI BHIBOJAUM CTOJIOCI] 3BE3JI0YCK, U YeM OOJIbIe 3HAUYCHUE (YHKIIMU, TEM
0oJbIIe CTONIOEI], EMy COOTBETCTBYIOITHIA.

Nuctunr 2.41. Mpacbuk cbyHkLMM B BuAE ructorpaMmmbl

Module Modulel
Sub Main ()
Dim N, M, I As Integer
Dim Y As Single
For N = 0 To 20
Y Math.Sin (0.2 * N)
M = 20 + Math.Round(Y * 10)
For I=0ToM-—1
Console.Write ("*")
Next
Console.WriteLine ("*")
Next
Console.Read()
End Sub
End Module

N3meHeHMe ynucen no ycnosuio

Heo6xomuMo Bo3BECTH B KBaIpaT TPEX3HAYHOE YHCIIO, KOTOPOE BBOJTUTCS C KIIABUATYPHI,
MIPH YCIIOBUH COJiepKaHus B HeM muGpbl 7. Pe3ynbTar BeiBecTH Ha 5KkpaH. Ecnu ycrnoBue
HE BBIMOJIHSAETCS, TO CJCAYEST BHIBECTH YMCIIO B UCXOIHOM BHIe. Pa3paboTka mpeacraB-
JIEHa B JIUCTUHTE 2.42,

JluctnHr 2.42. Bo3BegeHue ynucna B KBagpar Npyu YCIIOBMU Hanuyma B Hem umdpbl 7

Module Modulel
Sub Main ()
Dim N, A, B, C As Integer
Console.Write ("Bremure umcio")
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N = Console.ReadLine()

A =N\ 100

B (N \ 10) Mod 10

C = N Mod 10

If A=70r B=7O0r C= 7 Then
N=N%*N

End If

Console.WriteLine (N)
Console.Read()
End Sub
End Module

B CJICOYIOUICM 3aJaHNU HCO6XOHHNK)BO3BCCTH B KBaZpaT TPEX3HAYHOC YUCIIO, KOTOPOC
BBOJUTCA C KJIaBUATYPhbI, IIpU YCIIOBHUU, YTO BCC LII/I(pr)I B HCM pPa3JIMYHBIC. B IMPOTUBHOM

cllydae ciielyeT BHIBECTH YKCIIO B HCXOIHOM BHje. PaspaboTka mpejcTaBiicHa B JIHCTHH-
re 2.43.

JNucturr 2.43. Bo3BeaeHue yncna B KBagpat Npy YCrOBUM B HEM pasfiMyHbIX Ludp

Module Modulel
Sub Main ()
Dim N, A, B, C As Integer
Console.Write ("BBemuTe Tpex3HAUHOE umnCIIO")
N = Console.ReadLine ()

A =N\ 100

B = (N Mod 100) \ 10

C = N Mod 10

If A <> B And B <> C And A <> C Then
N=N%*N

End If

Console.WriteLine (N)
Console.Read()
End Sub
End Module

TunoBble 3agaum v 3agaHua m3 EMN3

B sTOM paznene npuBeneHbI TOTOBbBIE TUCTUHTH IPOrPaMM, KOTOpPhIE BaM TpeOyeTcs Mpo-
aHanmu3upoBath. Co3gaHus KaKUX-THOO MpOrpaMMHBIX pa3paboToK 37ech He TpeOyeTcs.
XKenaTenbHO HaXOMUTH MPABHJIBHBIC OTBETHI O€3 HCIONB30BaHHS KOMIbIOTEpa. B mo-
CIIETHEM pa3fielie TIaBbl MPUBEACHBI IPABUIILHBIE OTBETHI.

3A0AYA 21

B nucrunre 2.44 nmpuBesneHa mporpaMma, B Hadajie KOTOPOW C KJIaBHATyphl BBOJSTCS
3HAYEHUS TIepPEeMEHHBIX A U B. UTo OyJeT BBIBEJICHO Ha SKPaH, €CIIM B Ha4ase MpOorpaMMbl
BBEJIEHO: A=7 U B=5?
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JNuctnHr 2.44. Nporpamma k 3agaye 2.1

Module Modulel
Sub Main ()
Dim A,B,C As Integer
Console.Write ("Bremure umciyo A ")
A = Console.ReadLine()
Console.Write ("Beemure umcio B ")
B = Console.ReadLine ()

C=2A\ 3
C=C + B Mod 10
A= C Mod B

If C < 3 Then
Console.WriteLine (C*C)

Else
Console.WriteLine (C+A)

End If

Console.Read()

End Sub
End Module

SAOAYA 2.2

B nuctunre 2.45 nmpuBeaeHa mporpaMma, B Hadale KOTOPOM C KJIABHATYPbl BBOJUTCA
3Ha4YeHHUe epeMeHHoH A. UTo OyAeT BBIBEACHO HA 9KpaH, €CIM BBEACHO: A=57

Jlnctur 2.45. Nporpamma Kk 3apaye 2.2

Module Modulel
Sub Main ()
Dim A, B As Integer
Console.Write ("Beemure umcio A ")
A = Console.ReadlLine()
A=A+2
B= A Mod 4
B=B+7
A= B Mod 5
If (A \ 3) > 1 Then
If (B \ 5) < 3 then
Console.WriteLine (B)

End If
End If
Console.Read()

End Sub
End Module
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3A0AYA 2.3

Uro OymeT BBIBEJCHO Ha DKpaH B Pe3yJbTaTe BBHIMOJHCHUS MPOTPAMMEI, MPUBEICHHON
B nucTuHre 2.467?

Jlnctuur 2.46. NMporpamma k 3agaye 2.3

Module Modulel
Sub Main ()
Dim A,B As Integer
A=17
B=21
If ((A Mod 7) > 8) Or ((B Mod 5) < 3) Then
Console.WriteLine (A)
Else
Console.WriteLine (B)
End If
Console.Read()
End Sub
End Module

3AN0AYA 2.4

Uro OyzeT BBIBEJCHO Ha DKPaH B PE3yNIbTaTe BBIMOJIHEHUS MPOTPAMMBI, TPUBEICHHON
B nuctuHre 2.47?

Jlncturr 2.47. Nporpamma K 3apaye 2.4

Module Modulel
Sub Main ()
Dim A As Integer
A=8
If ((A Mod 3) >= 2) And ((A \ 3) = 2) Then
Console.WriteLine (A*A)
Else
Console.WriteLine (A*A*A)
End If
Console.Read()
End Sub
End Module

3A0AYA 2.5

Uro OyaeT BBIBEICHO Ha 3KpaH B Pe3yJbTaTe BBINOIHCHUS IPOTrPaMMbl, MPUBEIACHHOMN
B JiuctuHre 2.48?
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JNluctunr 2.48. MNMporpamma k 3agaye 2.5

Module Modulel
Sub Main ()
Dim A As Integer
A=5
If ((A Mod 3) > 2) And ((A \ 3) = 2) then
Console.WriteLine (A)
Else
Console.WriteLine (A*A)
End If
Console.Read ()
End Sub
End Module

3AOAYA 2.6

Ormpezienite 3Ha4YeHHE LETOYUCICHHONW MEPEMEHHOH S IOCie BBINOJIHCHUS (parMeHTa
MPOTPAMMBI, TIPEICTABICHHOTO B JIUCTHHTE 2.49.

JIncTnHr 2.49. ®parmeHT NnporpamMmbl k 3agaye 2.6

S5=0

N=6

For I=2 to N
S=S+2*1

Next

SALAYA 2.7

Han gparMeHT nporpamMmsbl, KOTOPBIH nipeacTaBiieH B auctunre 2.50. Uemy OyneT paBHO
3HAa4YEeHHUE NMEPEMEHHBIX S U T MOCTIE BHIMOIHEHHS (parMeHTa IporpaMmbl?

Jincturr 2.50. PparmeHT K 3apave 2.7

S=0

T=1

For I=1 to 5
S=S+T
T=T+1+1I

Next

3A0AYA 2.8

Onpenenvre 3HaYeHNE TIEPEMEHHON S TIOCIE BBITIOTHEHUS (PparMeHTa MporpaMMEl, TIpeI-
CTaBJIEHHOTO B JucTuHre 2.51.
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JNlncturr 2.51. ®parmeHT K 3apade 2.8

S=0

For J=1 to 5
S=S+J

End If

3A0AYA 2.9

Ormpezienute 3Ha4YeHHE LETOYUCICHHONW MEPEMEHHOM S TOCie BBINOJIHEHUs (parMeHTa
MPOTPAMMBI, TIPEJICTABICHHOTO B JINCTHHTE 2.52.

JNlnctuur 2.52. ®parmMeHT K 3apave 2.9

S=4

N=6

For I=2 To N
S=S+(S Mod I)

Next

3AOAYA 2.10

OHpeILGHI/ITC 3HAYCHHUE LECITOYHCICHHBIX MEPEMEHHBIX A, B U C ITOCJIC BBIIIOJHCHUA q)par-
MCHTa IMporpaMmsl, IPpEACTABICHHOI'O B JIUCTUHIC 2.53.

JNuctnHr 2.53. ®parmeHT nporpamMmbl k 3agaye 2.10

A=3
B=A<* (A—1)
C=5-8B
B=A-C
3A0AYA 2.11

Uro OymeT BBIBEIICHO Ha JKpaH B Pe3yJbTaTe BBINOJIHCHUS IPOTPaMMbl, MPUBEACHHOMN
B nucTtuHre 2.547?

JNuctunr 2.54. MNporpamma K 3agaye 2.11

Module Modulel
Sub Main ()
Dim A,B,C As Integer
A=5
B=A
A=A+ 2*B
If A > 10 Then
C = 2*A
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Else
C = -2*A
End If
Console.WriteLine (C)
Console.Read()
End Sub
End Module

3A0AYA 2.12

Uro OymeT BBIBEJCHO Ha SKpaH B PE3yJIbTaTe BBIMOJHCHUS MPOTPAMMEI, MPUBEICHHOM
B nucTuHre 2.55?

INuctunr 2.55. MNMporpamma k 3agaye 2.12

Module Modulel
Sub Main ()
Dim A, B, C As Integer
A =05
B=A-—-1
A=A+2 *B
If A > 13 Then

cC=2*A
Else

C=-2*A
End If

Console.WriteLine (C)
Console.Read()
End Sub
End Module

3AOAYA 2.13

Uro OyZeT BBIBEJACHO HA JKPaH B PE3yNIbTaTe BBIMOJHEHUS MPOrPaMMBI, TPUBEICHHON
B aucTuHre 2.567?

Jlncturr 2.56. Nporpamma k 3apgaye 2.13

Module Modulel
Sub Main ()

Dim A, B, C As Integer
A =05

A=A+2*B
If A > 3 Then
cC=2*A
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Else
C=-2*A
End If
Console.WriteLine (C)
Console.Read()
End Sub
End Module

3A0AYA 2.14

Yro OymeT BBHIBEAECHO HA 3KpaH B PE3yJbTaTe BBIMOJIHEHHUS MPOTPAMMBI, MPUBEICHHOM
B JicTuHre 2.57?

NuctnHr 2.57. Nporpamma k 3apave 2.14

Module Modulel
Sub Main ()
Dim A, B, C As Integer
A =5
B = 10
A=A+B
If A > 10 Then
cC=2*A
Else
C=-3*A
End If
Console.WriteLine (C)
Console.Read()
End Sub
End Module

OTBeTbl K TUNOBbLIM 3a4avYyaM U 3afaHUAM
m3 EN9

3apaya 2.1

Henouncnennoe nenenue 7 Ha 3 gaeT 2 B KayecTBe pe3yibprarta. [locne 3Toro momydes-
HOE 3HAa4YeHHE CKIaAbIBaeTcs ¢ dYuciaoM S5 (octarok ot geneHus S5 Ha 10) u
B pe3yJbTaTe B MEepeMEHHYIo C 3aHocutcs 7. IlepeMeHHON A mpucBauBaeTcsl 3HaUCHUE 2
(ocrarok aenenus 7 Ha 5). Oneparop ycJIOBUS, KOTOPOE JIOKHO, MPUBOANT K BBIBOJY Ha
3KpaH CyMMBI C U A, DTO 4ucio 9.

3agava 2.2

Bravane 3HaueHue MepeMEeHHOW A yBennumBaeTcs Ha 2 (momydvaercst 7). Ilocne storo
B mepeMeHHOH B (opmupyercs 3Hauenue 3. Crnemyromas CTpoKa yBEIMYHBAET B Ha 7.
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OcTtanmoch BBIYHCITUTH OCTaToK neneHus 10 Ha 5. Takum oOpa3zom, mepen yCIOBHBIMHU
oneparopamu A =0, a B = 10. B pe3ynpraTe mepBoe yclIoBHE JTOKHO U Ha IKPAHE TOCIIE
BBEJICHHOTO 3HAYCHHS MBI HE YBUIUM HUYETO.

3agava 2.3

OcTaToK OT JeNCHMs A Ha 7 paBHAETCA 3, a OCTATOK OT AelicHus B Ha 5 paseH 1. B pe-
3yJbTaTE OJJHO YCJIIOBHE U3 IBYX UCTMHHO U Ha 3KpaHE MBI YBUIUM 17.

3apava 2.4
O06e cocTaBmsIONINE yCIOBHS HCTUHHBI. B pe3ynbrate Ha sKpaHe MbI yBHIUM 64.

3agava 2.5

OnHa U3 COCTaBISIONIMX YCIOBUS JaeT JIOKHBIHA pe3yibTaT. B pesynbrare Ha skpaHe Mbl
yBUAUM 25.

3apgava 2.6

[{ukn B peAcTaBIEHHOM 34€Ch IIPOrpaMMHOM (hparMeHTe BBINIOJHsETCS S pa3 (1o I, Ha-
ynHast ¢ 2 10 6 ¢ marom 1). IlpuBeaem pe3ynbTaTsl BEIUMCIEHUS NEPEMEHHON S MocCIe
KaXJI0ro 11ara:

O 1=2; s=4,
O 1=3; s=10;
O 1=4; s=18;
O 1=5; s=28;
O 1=6, s=40.

Taxum 00pazom, OTBET Ha MOCTaBICHHBIN Bompoc: s = 40.

3apgava 2.7

Hukn B qaHHOM MpOrpaMMHOM (hparMeHTe BHIONHSETCS 5 pa3 (1o I, HaywmHas ¢ 1 10 5
c mwaroM 1). IIpuBeneM pe3ynbTaThl BBIYUCICHUS MIEPEMEHHOM S MOCIE KaXAOro Iiara
Ino I:

O 1=1; s=1, T=3;
O 1=2; s=4; T=6;
O 1=3; s=10;, T=10;
O 1=4; s=20;, T=15;
O 1=5; s=35; T=21.

Taxum 00pazom, 3HaUeHNE IEPEMEHHOM S = 35, a 3HaUueHHe nepeMeHHon T = 21.

3agava 2.8

3n1eck IMKI BBIOJHSETCS 5 pa3 (o J, HaunHas ¢ 1 1o 5). [IpuBeaem pe3ynbTarhl BeIUKC-
JIEHWsI IEPEMEHHOM S IOcie KaXKIoro I1ara:
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O J=1; s=1,
O J=2; s=3;
O 0=3; s=6;
O 0J=4; s=10;
O J=5; s=15.

Taxum 00pazom, TpaBHUIIBLHBIA OTBET: S = 15.

3agava 2.9

Hukn BemmonHsieTes S pa3 (o I, HaumHas ¢ 2 10 6 ¢ marom 1). [IpuBenem pe3ynbTathl
BBIYHCIIEHHS IEPEMEHHON S TIOCie KayKoro 11ara:

O 1=2; s=4 (ocrarok ot aeneHus 4 Ha 2 paseH 0);
O 1=3; s=5 (ocTarok ot AeneHus 4 Ha 3 paBeH 1);
O 1=4; s=6 (ocTaTok OT JcieHus 5 Ha 4 paBeH 1);
O 1=5; s=7 (ocTarok ot AeneHus 6 Ha 5 paBeH 1);
O 1=6; s=8 (ocTaToK OT AeiecHus 7 Ha 6 paBeH 1).

Taxum 06pa3oM, IpaBUIIEHBIN OTBET: S = 8.

3apgaya 2.10

BTropoiil onepatop B nuctuHre 2.53 npuBOAUT K pe3yibTaTy: B = 6. TpeTuid omeparop
MIPUBOIUT K pe3yibrary: C = -1. [locienHee BeIYMCIEHHWE MEHSET 3HAYEHHUE B. B = 4.
B pesynbpraTe 3HaueHHe MEPEeMEHHOM A = 3,B = 4, C = -1.

3apgava 2.11

IIepemeHHas B nmpuHuMaeT 3HadeHue 5. [locne 3TOro BEIYUCIAETCS HOBOE 3HAYEHUE IIe-
PEMEHHOM A, 4TO JaeT 15. B pesyibTare yCIIOBHUE BBIIIOJIHSETCS M 3HAYEHUE NIEPEMEHHON
C paBHsieTcst 30 (2 yMHOXKaeTcs Ha 15).

3agava 2.12

HepeMeHHaﬂ B HpI/IHI/IMaGT 3HAUYCHHUEC 4. HOCJ‘IC OTOTO0 BBIYUCIISCTCA HOBOC 3HAUYCHHUC
MePEMEHHOI A, 4To maet 13 (K 5 mobasisiercst 8). B pe3ynbraTe yCioBHE HE BBITOTHSACT-
Csl M 3HaYCHUE NIEPEMEHHON C paBHAETCS -26.

3apgava 2.13

IIepeMeHHas B mpuHUMAaET 3HadeHUe -5. Iocie 3TOro BEIUUCIISAETCS HOBOE 3HAYEHUE I1e-
PEMEHHOH A, 4YTO AaeT -5. B pe3ynbrare ycioBHE HE BBIIOJIHAETCS M 3HAUCHUE Iepe-
MEHHOH C paBHseTCs 10.

3apgava 2.14

Ilocne mpucBoeHUs 3HaYEHHUI NIEPEMEHHBIM A W B BBIYMCISIETCSI HOBOE 3HAUYEHHE IEpe-
MEHHOH A, 4TO JaeT 15. B pe3ysbpTare YCIOBHUE BBIIOIHICTCS U 3HAYCHHUE NIEPEMEHHON
C paBHsETCA 30.
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OOoHomMepHble MacCUBbLI

Bo MHOrMX mpakTH4YeCKMX CHUTyalusiX HPUXOAUTCS paboTaTh C OOJBLIIMM 00OBEMOM JlaH-
HBIX. /71 9TOrO YIOOHO MCIONB30BaTh MAacCHUBBI, KOTOpPHIE SBISIOTCS JOCTAaTOYHO MpPO-
CTOM B IUTaHE MPOTPaMMHUPOBAHUS CTPYKTYpOH NaHHBIX. Vcronb3oBaHUE MaccuBa IpH-
BOJUT K BBIJICJICHUIO B TIAMATH Habopa siueeK MoJ onpeAescHHbIM uMeHeM. DopmalibHO
olpesieNIeHHE MACCU8a TAKOBO: COBOKYITHOCTh OJTHOTUITHBIX JAHHBIX, XpaHSIIUXCA B TO-
CJIEZIOBATEbHBIX SUEHKAX MaMITH M MMEIOIMX oOee umsi. SJ4eliku Ha3bIBaIOTCS 9J7e-
MeHmamu MaccuBa. Bce ayeMeHThl MaccuBa NIPOHYMEPOBAHBI 110 MOPAAKY, a HOMED Ha-
3BIBACTCS UHOEKCOM DIIEMEHTA MACCHUBA.

BaxxHO OTMETUTH, YTO BCE AIIEMEHTHI MacCUBa UMEIOT OJMH M TOT )K€ THN JaHHBIX. [
oOpalieHus] K KOHKPETHOMY 3JIEMEHTY MacCHBa HEOOXOIMMO yKa3aTh UMsI MaccHBa U B
KPYIJIBIX CKOOKax MHAEKC dneMeHTa. Hanpumep, 3T0 BBITJISIIUT TaKk — A (5) .

Kaxnplii 31eMeHT MacCHBa MOXHO HCIIOJIb30BaTh B BEIYUCICHUAX, TaK K€ KaK U IPOCTYIO
[IEPEMECHHYO.

B Visual Basic cymiecTByIOT MacCHUBEI QUKCUPOBAHHO20 pasmepa U OUHAMUYeCcKUe Mac-
cuBbl. MaccuB (DPMKCHMPOBAaHHOTO pazMepa MMEEeT HEeM3MEHHBIH pasMmep, 3aJaHHbI TpU
ero oObsBIeHNH. /IMHaAMUYECKHEe MAacCHBBI MOTYT M3MEHSTH pa3Mep B MPOLECCEe BBITOJ-
HEHHS.

MaccuBbl MOTYT OBITb OOHOMEPHBIMU U MHO2OMEPHLIMU. B 3TOM TIaBe MBI pacCCMOTPUM
TEXHOJIOTHIO PA0OTHI C OZTHOMEPHBIMU MACCHUBAMHU.

[Ipu 0OBsABIEHNN MacCHBa TOCIIE €r0 UMEHH B KPYTJIBIX CKOOKaX yKa3bIBAe€TCS BEPXHSS
rpaHHIla MacCHBa (MaKCUMaIbHBIN MHACKC). HuxHEel rpanuiieil nHaeKca BCeraa siBisieT-
cs 0. Hampumep, B crieAyromeM KoJie 3aaeTCsl MaCCUB, COCTOSIIHMA u3 11 311eMeHTOB:

Dim A(10) As Integer

3}160]) YKa3bIBaACTCA THUII JAHHBIX, KOTOpBIﬁ nuMmeer Ka)KI[bIﬁ OJICMCHT MacCHuBa.

Visual Basic Bo BpeMs BBIITOJHEHUSI IIPOTPaMMbl UMEET BO3MOXKHOCTh M3MEHATH pa3Me-
pbl MacCHBOB. DTO IMO3BOJIIET 00ecrnednTh Oosee 3(PpPeKTUBHOE yIpaBicHHE MaMsITHIO.
Jis co3maHusl MTUHAMHYECKOTO MaccHMBa HEOOXOJMMO OOBSIBUTH MacCHB 0e3 3amaHus
BEpXHEU rpaHulpl nHAEKca. Hanpumep, 3TO BBITTIAIUT TaK:

Dim A() As Integer



OO0HOMepHbIe maccueb! 109

Korna B mporpamme TpeOyeTcs mopadboTaTh C JAHHBIM MAaCCHBOM, TO HCIIOJIB3YETCS OTIe-
paTop ReDim. B nmaHHOM orepaTtope B KadecTBE MapaMmeTpa YKa3bIBaeTCs HEOOXOAMMast
B TEKyIIHA MOMEHT pa3MEepHOCTh MaccuBa. Hampumep, 1 oOBSBICHHOTO MacCHBa A
VW3MEHCHUE BBITJISTUT TaK:

ReDim A (11)

Janee B 3TOM Ti1aBe pacCMaTpPUBAIOTCS TPUMEPHI PadOThI C OJHOMEPHBIMH MaCCHBaMHU.
B menoM, maHHas TiaBa MOCTPOCHA HA Pa3HOOOPA3HBIX MPAKTHUYSCKUX 3a/IaHUSX, Pac-
CMOTPEHHE KOTOPBIX TO3BOJIUT BaM C(OPMHUPOBATH HABBIKM TPAKTUYECKOW DPaOOTHI
C MacCHBaMHU.

HaxoxpeHue CYMMbI 3J51IeMeHTOB MaccuBa

Ucxomnast cutyarusi TpaIuIioHHa JUTIS pabOTHI ¢ MACCHMBaMHU: JJaH MacCHB A (J), T/Ie WH-
JeKC J MpUHUMAaeT 3HaueHus oT 1 10 N. byaem cuutath, 9TO IIEMEHTH MaCCHBA SIBIIIOT-
CS LIEJIBIMY 9HCITaMU (MMEIOT THII Integer).

TTPUMEYAHNE

B npvBogumbix npuMmepax mMbl OyAeM MCNOMNb30BaTh ANIEMEHTLI MaccuBa, HauyMHasi C MHOEK-
cal.

CyMMa 371eMEHTOB MacCuBa BBIYMCIIAETCS 110 ClIeAyIomei Gpopmyie:
N
S= Z AJ]. (3.1)
J=1

AJNTOPUTM BBIYUCICHHUS CYMMEI S 110 dopmyiie (3.1) JocTaTouyHO MPOCTOi U mporpaMma,
€ro peanusymoias, He TpeOyeT Kakoro-nmubo nosicHenusi. B nmuctunre 3.1 npusenena pas-
pabotka, obecrieunBaroIas peleHne UcXonHoU 3azaud. OTMETHM, YTO AJISl BHECEHHS
HavaJIbHOU I/IH(l)OpMa]_[I/II/I MbI BOCITIOJIB30BAJIMCh JATYUKOM CJ'Iy‘-IafIHbIX YHUCEJII — CTaH-
nmaptHoi (yHKIMEH Rnd. JlaHHas QyHKIMS mpu oOpalleHHH K Hel BBIIAeT CiydaifHoe
(mpo6Hoe) uncno B uHTEpBasie oT 0 10 1. Takum oOpa3oM, B mporpaMme ¢ MOMOIIBIO Rnd
MBI 00€cTIeurBaeM CIy4aifHOe 3aII0JIHEHHE 3JIEMEHTOB MacCuBa A APOOHBIMH YHCIAMU.

st Toro 4toObl MpH KakAOM 3aIlyCKe MpOrpaMMbl JaHHOE 3allOJHEHHE ObUIO pa3iny-
HBIM, MBI B Hayaje MporpaMMbl BKIIOUMIN CTaHAAPTHYIO MPOLEAYPY Randomize, KOTOpas
o0ecreunBaeT KaXkKAbli pa3 HOBYIO MOCIIEI0BATENbHOCTh T€HEPUPYEMBIX YHCE.

[anee B mporpaMMe BBIIIOJIHSAETCS CYMMUPOBAHUE 3IIEMEHTOB MAaCCUBA U BBIBOJ| PE3YJIb-
TaTa ¢ OrpaHMYCHUEM pa3psaHOCTU. B pesynbpraTe pabOThl MBI YBHOUM Ha 3KpaHe MOJ-
CUUTAHHYIO CYMMY.

NuctnHr 3.1. BeluncneHme cyMmMbl 3Ha4eHUM 31IeMEHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 10
Dim A(10), S As Single
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Dim J As Integer

Randomize ()

For J =1 To N
A(J) = Rnd()

Next

S=0

For J =1 To N
S =S + A(J)

Next

Console.Write ("CymMa »JyemMeHTOB paBHa ")
Console.Write (Format (S, "0.00"))
Console.Read()
End Sub
End Module

CyMmMunpoBaHue 3fieMeHTOB MaccuBa
C y4eTOM ycrnoBus

PaccMoTpum 3amauy cyMMHpOBaHHUS HE BCEX 3JIEMEHTOB MacCHBa, a TOJIBKO TeX, KOTOPhIE
YIOBIETBOPSAIOT ONPENEIICHHOMY YCJIOBHIO. IIpy 3TOM 11 3J1eMEHTOB MaccuBa yKaKeM
LIEJIOUMCIICHHBIH THII U TIPH 3aII0JTHEHUH BOCTIONIB3YyEMCS CIIeIyIOLIed KOHCTPYKIUEH:

A(J) = Int(10 * Rnd())

31eck Mbl IPUMEHWIN HOPMHUPOBKY 3HAUEHHUH BBIIABAEMbIX CITy4alHbIM JaT4ynkoM Ha 10,
a TakKe I oTOpachIBaHUS NPOOHON YacTW Yriciia MCTOIh30BAN CTAaHAAPTHYIO (DYHK-
nuio Int. B pe3ymprare mMaccuB A OyAeT 3allofTHEH IENBIMU YUCIaMU B WHTepBajie oT 0
10 9 BKITIOUUTEIHHO.

B kauectBe ycnoBus OyaeM cuuTaTh, YTO CyMMHUPOBATHCS JOJDKHBI TOJIBKO TE 3JIEMEHTHI,
3HAaYeHM KOTOPBIX KpaTHHI 3. B nmctunre 3.2 mpuBeneHa HEOOXOAMMAs TPOTPaMMHAs
paspabotka. [Tepeunciium AeHCTBUSA, KOTOPhIC B HEH BBIMTOIHAIOTCS:

O 3amoJIHEHHE 3JIEMEHTOB MacCHUBa CﬂyqaﬁHbIMH 3HAYCHUSAMU,
O OopraHuv3anusa HUKIIa 1o KOJNMYCCTBY 3JICMCHTOB MaCCUBA,

0 mpoBepka YCIIOBHs KPAaTHOCTH 3HAYCHHsl DJIEMEHTa MacCMBa TPEM, M €CIH 3TO
YCJIOBUE BBINOJHSACTCS, TO OCYILECTBISIETCS TOOABICHUE 3HAYCHUS PacCMaTpUBaEeMO-
o 3JIeMeHTa K o01Iel cymme.

AHaJTOrnYHEIM 06pa30M MOXXHO HCIIOJIB30BATh U APYruc YCJIOBUA NPpHU CyMMUPOBAHUN
3JICMCHTOB MaCCHBA.

TTPUMEYAHUE

[ng vnnocTpauum B NUCTUHre 3.2 Mbl BbIBENN Ha 3KpaH BMECTE C pe3ynbTaToM U anemMeH-
Tbl CpOPMMPOBaAHHOIO MaccuBa.

PesynbTar paboThl Takoi MporpaMMel ipuBeieH Ha puc. 3.1.
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Nuctnhr 3.2. CymmupoBaHue aneMeHTOB MacCcuBa Npu yCrioBUM KpaTHOCTU 3

Module Modulel
Sub Main ()
Const N = 10
Dim A(10), S As Integer
Dim J As Integer
Randomize ()
For J =1 To N
A(J) = Int(10 * Rnd())
Console.Write (A(J))
Console.Write (™ ")
Next
S=0
For J =1 To N
If A(J) Mod 3 = 0 Then S =S + A(J)
Next
Console.WriteLine ()
Console.Write ("CyMMa MHTepecCylIMX 3JIEMEHTOB paBHa ")
Console.Write (S)
Console.Read()
End Sub
End Module

14446703249 N
CymMMa MHTepecyoWKnX 3NeMeHTOR paBHa 18

Puc. 3.1. BeiBog nHopmaLmm B nporpamme, NpUBELEHHON B NIUCTUHrE 3.2

HaxoxaeHue cpeaHero apndpmeTmyeckoro

Cpennee apuMeTHyecKoe 3HAUYCHHE HIIEMEHTOB MAaCCHBA BBIUUCIISIETCS IO CIIEIYIOLIEeH

thopmye:
N

5= > A (32)
J=1

AJNTOpUTM BBIYUCIIEHUS! COOTHOIIEHUS (3.2) MOX0X Ha paHee pacCMOTPEHHOE BBIUHCIIe-
HUE CyMMBI JIEMEHTOB MacCuBa, U B IUCTUHTE 3.3 pUBEACHA IpOrpaMma, peaau3yromas
pelIeHne TaHHOW 3aJa4u.

Hns unmoctpanmy paboThl GYyHKUMM Int B JaHHOM NPHMEPE MBI BBIBEIH Ha dKpaH HC-
XOZHbIC 3HAYCHUs], BRIJaBa€Mble JaTYUKOM Rnd (C HOpMUPOBKO# Ha 10).
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PesynpTar paboThl Takoil MporpaMMel IpUBEAEH Ha puc. 3.2.

JNuctuHr 3.3. BeluncneHune cpegHero apucgpmeTM4ecKoro 3Ha4eHUA 3NieMeHTOB MaccuBa

Module Modulel
Sub Main ()
Const N

Dim A(10),
Dim J As Integer

=10

S As Integer

Dim T, Srednee As Single

Randomize ()
For J =1 To N
T = 10 * Rnd()

A(J) = Int(T)

Console.Write (A (J))
Console.WriteLine ()

Next
S=0
For J =
S
Next
Srednee

Console

Console

Console

Console

Console
End Sub
End Module

Puc. 3.2. BbiBOg nHdopmMauum B nporpamme, npuBegeHHon B nuctuHre 3.3

1 To N
S + A(J)

=S /N

.Write ("CyMmMa 3JileMeHTOB paBHa ")

.WriteLine (S)

.Write ("CpenHee 3HaueHMe papBHO ")

.Write (Srednee)

.Read ()

O OO RGO WL

CyMMa 3NeMeHTOB paBHa 45
CpefiHee 3Ha4yeHue paBHO 4,5

m

Brecem HeGounblMe U3MEHEHUS B MPEABIIYIIYI0 porpammy. Tak, OyjeM cuMTaTh, 4TO
HaM HE00X0IMMO HOACYUTATH CPEIHHUE 3HAUYCHHS OTIACIBHO!

O 10 BceM dJIEMEHTaM MacCHBa;

O no 10% ucxonueix ganHbx (10% Bcex 37€MEHTOB).
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[IporpamMmHuas pa3paboTka, pelrarormas MOCTaBICHHYIO 3ajady, MPUBEACHA B JIUCTHH-
re 3.4. 3mech I UCKOMBIX CPEIHUX 3HAYCHHWA MBI BBEIIM JBE MEPEMEHHBIC. S1 M S2.
st uucna snemeHToB, coctaBisitoniux 10% Bceil COBOKYIMHOCTH JTaHHBIX, OTBEIH Iepe-
MEHHYIO N2.

Pesynbrar paboThl TaKOM MpOrpaMMbl IPUBEACH Ha puc. 3.3.

JNucturr 3.4. BoluncneHune cpegHero apudMmeTMyeckoro 3Ha4eH1s afieMEHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 1000
Dim A(1000) As Single
Dim J, N2 As Integer
Dim S1, S2 As Single
Randomize ()
For J =1 To N
A(J) = Rnd()
Next
S1 =0
52 =0
N2 N \ 10
For J =1 To N
S1 = S1 + A(J)
If J <= N2 Then S2 = S2 + A(J)
Next
S1=S81/N
S2 =82 / N2

Console.Write ("CpemHee 3HaueHMe IO BCEM COBOKYIIHOCTM pPaBHO ")

Console.WriteLine (S1)
Console.Write ("Cpemuee sHaueHue 1o 10-Tu npoLeHTaM paBHO ")
Console.Write (S2)
Console.Read()
End Sub
End Module

CpeaHee 3HayeHWe No BCeH COBOKYMHOCTH paeHo 0,497921 -
CpenHee 3HauyeHne no 10-Tu npoueHTam paeHo 0,4776109

m

Puc. 3.3. BbiBog nHdopmaumu B nporpamMme,
npuBeAeHHON B NUCTUHre 3.4
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NMounck makcumanbHOro afieMeHTa B maccuBe

B muctunre 3.5 mpuBeneHa mporpamMma MOWCKa MakCHMAaJbHOTO DJIEMEHTa B YHCIOBOM
maccuBe. CaM MacCUB IIPEIBAPUTEIBHO 3aMOTHICTCS CIIyYalHBIMU LEIBIMUA YUCTAMH.

Pesynbrar paboThl TaKOM IMPOrpaMMbl IPUBEACH Ha puc. 3.4.

JluctuHr 3.5. NMouck MakcMManbLHOro afieMeHTa B MaccuBe

Module Modulel
Sub Main ()
Const N = 10
Dim A(10) As Integer
Dim J, Maxsimum As Integer
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Console.WriteLine (A (J))
Next
Maxsimum = A (1)
For J =2 To N
If A(J) > Maxsimum Then Maxsimum = A (J)
Next
Console.Write ("MakcvMasbLHEDL 3JieMeHT ")
Console.WriteLine (Maxsimum)
Console.Read()
End Sub
End Module

(s}
=]
m

MaKcHManbHbIiA 3nemeHT 96

Puc. 3.4. BbiBoa nHpopmMaumm B nporpaMmme, NpMBegeHHon B nuctuHre 3.5

Mouck nHOekcoB B MaccuBe

Paccmotpum enie onuH npumep. [lycTh Halra 3agada 3akiir04aeTcs B TOM, YTOOBI HAWTH
WHJCKCHl MAKCHMAITbHOTO ¥ MUHMMAJILHOTO 3JIEMEHTOB B MaccuBe. B nuctunre 3.6 mpu-
BeJleHA IMpOorpaMMa MOWCKAa YKa3aHHBIX HMHACKCOB JIJII MAcCCHBa DJIIEMEHTOB, IIPEIBapH-
TEJBHO 3aIIOJTHEHHOTO CITyYailHBIMU YHCITAMU.
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TTPUMEYAHUNE

Ecnn makcumanbHbIX MM MUHUMAaIbHbBIX 9N1EMEHTOB HECKOSbKO, TO OaHHaa nporpamMmma
0To6pa>KaeT TONBbKO MHOEKChI NepBbIX HaVI,EI,eHHbIX 3N1EMEHTOB.

Pesynbrar paboThl TaKOH IMPOrpaMMbl IPUBEACH Ha puc. 3.6.

=]
P
m

MHAEKC MaKCUManbHOro 3M1eMeHTa paBeH 5
WHOEKC MUHMMaNEHOMO 3NeMeHTa paeeH 4

Puc. 3.5. BeiBog nHopmaLmm B nporpamme, NpuBeLeHHON B NIUCTUHrE 3.6

JluctuHr 3.6. NMouck NHAEKCOB MUHUMArIbHOrO U MaKCUMarnbHOro 3aNeMeHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 10
Dim A(10) As Integer
Dim J, Jmax, Jmin, Maximum, Minimum As Integer
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Console.WriteLine (A(J))
Next
Maximum = A (1)
Minimum = A (1)
Jmax = 1
Jmin = 1
For J =2 To N
If A(J) > Maximum Then
Maximum = A (J)
Jmax = J
End If
If A(J) < Minimum Then
Minimum = A (J)
Jmin = J
End If
Next
Console.Write ("MHOEKC MaKCMMAaJIBHOT'O BJIEMEHTa paBeH ")

Console.WriteLine (Jmax)
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Console.Write ("MHOEKC MMHMMAJBLHOTO BJIEMEHTa paBeH ")

Console.WriteLine (Jmin)
Console.Read()
End Sub
End Module

lNMpoBepka
ynopsigo4eHHOCTU MaccuBa

WHorna BO3HWKaeT HEOOXOJUMOCTh MPOBEPKU YHOPSIOYECHHOCTH MacCHUBa — BCE JIH
9JIEMEHTHI PacCTaBIICHBI B MOPsAKE Bo3pacTanus. B nuctunre 3.7 mpuBeneHa mporpaMma,
KOTOpasi MONAapHO aHAJIM3UPYET COCETHHE AJIEMEHTHl MaccuBa. 31eCh Mbl BBEIM Iepe-
MEHHYIO Flag, B KOTOPYIO IIPH HaXxOXKICHWU HApPYyLICHHS YIOPAJOYCHHOCTH B MAaCCHBE
(ecnu TeKyLIHii 21eMEHT OOJIbIIE MOCIEAYIOLIEr0) 3aHOCUTCS 3HaueHue 1 (mepBoHavab-
HO 3HAYEHHUE ATOH MEepEeMEHHOW MHUIUATU3UPYETCs HyJeM). DTO U SIBIsSETCS UHIUKATO-
poM mipu GOPMHUPOBAHNH COOOILEHHS O HEYNOPSAOUEHHOCTH MacCcuBa uncell. B mpotus-
HOM CIJIyyae €CJIM NEepeMEHHas Flag OCTAeTCS PAaBHOW HYJIO, TO MOXKHO CKa3aTb, 4TO

MacCCHB yIIopsAJOYCH.

PesynbTar paboThl TaKo# MpOrpaMMbl IPUBEICH Ha puc. 3.6.

Nuctnhr 3.7. AHanu3 ynopsifo4eHHOCTU 3fIEMEeHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 10
Dim A(10) As Integer
Dim J, Flag As Integer
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Console.WriteLine (A(J))
Next
Flag = 0
For J=1To N—1
If A(J) > A(J + 1) Then

Flag = 1
Exit For
End If

Next
If Flag = 0 Then

Console.Write ("MaccuB ynopsnodeH")
Else

Console.Write ("MaccuB HeymnopsnoueH")

End If
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Console.Read()
End Sub
End Module

8 -
32

5

96

97

88

7

31

29

15

Maccue HeynopsmoueH

m

Puc. 3.6. BeiBog nHopmaLmm B nporpamme, NpuBeLEHHON B NIUCTUHrE 3.7

OOMeH 3HaYeHun maccuBa

OOMeH 3HaYeHUi HEMEHTOB MacCuBa JOCTaTOYHO YacTO BCTpeuaeTcs pu paboTe ¢ Mac-
cuBamMu. B mporpamme, mpuBeneHHOM B nMcTHHTE 3.8, OCYLIECTBIAETCSA CIETYIOIINI
BapHaHT 0OMeHa 3HAYEeHWH: IePBBINA HIIEMEHT MEHSETCS] 3HAUEHUEM C TTOCIEAHUM, BTOPOU
C MIPENNOCIETHUM H T. II.

CaM anropuTM HECIOXKEH, a €ro Wies 3aKIF0YaeTcs B TOM, YTO CHayaia BBIYUCIIAETCS
KOJINYECTBO OOMEHOB. [IJisl 3TOTO CleayeT YMCIIO DJIEMEHTOB MAacCHBa IMOJCIUTHh Ha 2
(BBIIOJTHUTH 1IEJIOYHCIIEHHOE Jieenue). [locie 3Toro B uKIe Mo Yuciay 0OMEHOB BBIOJ-
HsIEeTCSl OOMEH 3HaYEHUH PIIEMEHTOB MacCHBa.

Pesynbrar paboThI Tako# MpOrpaMMbl IPUBEIEH Ha puc. 3.7.

. NucTuHr 3.8. O6MeH 3Ha4YeHUI INEMEHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 7
Dim A(7) As Integer
Dim J, B, L As Integer
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Console.WriteLine (A(J))

Next

L=N\2

For J =1 To L
B = A(J)

A(J) = A(N—J + 1)
A(N—J + 1) =B



118 aea 3

Next
Console.WriteLine ()
For J =1 To N
Console.WriteLine (A(J))

Next
Console.Read()

End Sub

End Module

85 =
37
17
1? =
62
85
61

61
85
62
17
17
37
85 -

Puc. 3.7. BeiBog nHcopmaLmm B nporpamme, NpuBeLEHHON B NIUCTUHrE 3.8

CymMmmupoBaHue
coceiHMX 3fIeMeHTOB MaccuBa

Heo6xonumo pa3paboraTh aaropuTM MOKCKAa HOMEpA MEPBOTO M3 ABYX HOCIEIOBATEIb-
HBIX 3JIEMEHTOB B IIEJIOUUCIEHHOM MAaccHBe, cocToseM u3 10 a1eMeHToB, cyMMa KOTO-
PBIX MakcUMalbHa (ecIM TaKUX THap HEeCKOJIbKO, TO MOXKHO BBIOpaTh J00YI0). Penrenue
9TOH 3a/1a4M MIOXO0XKE Ha [MOWCK HOMEPa MAaKCUMaIbHOTO 3JIEMEHTA, & OTIIMIUEM SIBIIACTCS
TOJIBKO TO, YTO 3A€Ch TPEeOyeTCsA aHANN3UPOBATh CYMMY IBYX COCEIHHUX 3JIEMEHTOB Mac-
CHBA.

TMPUMEYAHUE
[laHHaga 3agava BCcTpeTunacb B O4HOM M3 BapnaHTOB Eros npouwnble rogbl.

B nucrtunre 3.9 mpuBenena HeoOxoanmasi mporpaMMHasi paspaboTtka. B Hawane mpo-
IrpaMMBbI B TIEPEMEHHYIO SumMax 3aHOCHUTCS CyMMa IIEPBBIX JIBYX 3JIEMEHTOB, a Jajee Io-
CJIeZIOBAaTEIbHO CPABHUBAIOTCSA C SumMax CYMMBI CIEIYIOLIMX Iap 3J1€MeHTOB. B ciyuyae,
KOIJja CyMMa 3JIEMEHTOB O4YEepEIHOW Mapbl OKa3bIBaeTCsl OOJBIIE SumMax, TO 3TO MIPHUBO-
IUT K OOHOBJICHHIO SumMax M (PUKCHPOBAaHHUIO WHAEKCA MEPBOTO 3JIEMEHTa Naphl B Iepe-
MEHHOH Jmax. B KOHIIe mporpaMMbl 3HaUCHUE Jmax BBIBOAMTCS Ha IIEYaTh.

PesynbTar paboThl Takoi MporpaMMel IpUBeeH Ha puc. 3.8.
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JNuctunr 3.9. Nouck napbl cocegHNX 3NeMeHTOB C MaKCUMarbHOW CyMMOM

Module Modulel
Sub Main ()

Const N = 10

Dim A(10) As Integer

Dim J, Jmax, SumMax As Integer

Randomize ()

For J =1 To N
A(J) = Int (100 * Rnd())
Console.Write (A(J))
Console.Write(™ ")

Next

SumMax = A(l) + A(2)

Jmax = 1

For J =2 ToN—1
If (A(J) + A(J + 1)) > SumMax Then

Jmax = J
SumMax = A(J) + A(J + 1)

End If

Next

Console.WriteLine ()

Console.Write (Jmax)

Console.Read()

End Sub
End Module

|7 626978 34 11 63 96 97 92 N
8

Puc. 3.8. BbiBoa nHdpopmaumm B nporpamMmme, npMBeAeHHON B nucTuHre 3.9

NMoacyeT coceagHNX 3NIeMEHTOB NO ycnosuo

HeoOxomumo paspaboraTh aidroputM MOACYETa MAaKCHMAILHOTO KOJHYECTBAa WAYIIUX
MOAPSA COBMAJAIOIIMX 3JEMEHTOB B LEJOYHCIEHHOM MAacCUBE, KOTOPBIA UMEET AJIUHY
10. IIporpamma, pemraromias JaHHYIO 3aaa4y, npeacraBieHa B auctunre 3.10. YuuTsiBas
HEKOTOPYIO0 HEOUEBHJIHOCTh AJIlOPUTMA, CAEJIaeM IOSICHEHMS, KOTOPbIE IPEIOCTaBIIAIOT
HEOO0XOIUMYIO HH(POPMATUBHOCTh. Tak, Mbl Uil (PUKCUPOBAHUS MAKCUMAaJIbHOTO KOJH-
YecTBa MOJPSI UAYIIUX SIEMEHTOB ONPEAeNTUIN ePEMEHHYIO MaxNums, a A XpaHEHUs
TEKYIIEero 4ucia COBIAJAIOIINX 3JIEMEHTOB BBEJIM IIEPEMEHHYI0 Nums. B nukie ananusu-
pyercs TeKyIIMi 1 MpeIblIyIuii 3IeMeHTHl MacCuBa. ECITM OHM OKa3bIBAIOTCS PaBHBIMH,
TO YBEIMUYMBACTCS 3HAUYECHUE CUETUYMKA Nums M AQHAJIU3HPYETCS 3HAYECHHE CIETYIOIIEro
aneMeHTa MaccuBa. Eciu ske MpeaplIyluil 1 TEKyIIHUN 3IEMEHTBI HE COBIIAAAIOT, TO MPO-
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BCpACTCH, OOJIBIIIE U Nums Ye€M MaxNums. Ecin 6OJ'IBH_IC, TO 3HAYCHHUEC Nums (bHKCpreTCH
B KQUSCTBE HOBOT'O 3HAYCHUS MaxNums. U B TOM, U B IPYIrOM CJIy4ac MocCJIC 3TOIro c6pacm—
BAaCTCA B CAMHUIY 3HAYCHUEC Nums U HAUMHACTCA aHAINU3 CICAYIOIICTO 3JIEMCHTA MacCUBa.

TMPUMEYAHNE
[aHHaga 3agadva BcTpeTunacb B O4HOM M3 BapnaHTOB Eroe npounble rogbl.

Pesynbrar paboThl TaKOM IMPOrpaMMbl IPUBEACH Ha puc. 3.9.

NucTtuhr 3.10. NogcyeT MakcMManbHOro KonuyecTea NoApAn UAyLWKUX 3rIeMEeHTOB MaccuBa

Module Modulel

Sub

End Sub

Main ()
Const N = 10
Dim A(10) As Integer
Dim J, Nums, MaxNums As Integer
Nums = 1
MaxNums = 1
Randomize ()
For J =1 To N
A(J) = Int(5 * Rnd())
Console.Write (A (J))
Console.Write (™ ")
Next
For J =2 To N
If A(J) = A(J — 1) Then
Nums = Nums + 1
Else
If Nums > MaxNums Then
MaxNums = Nums
End If
Nums = 1
End If
Next
If Nums > MaxNums Then MaxNums = Nums
Console.WriteLine ()
Console.Write ("Uucio mompsn MOYIMX OIMHAKOBEIX BSJIEMEHTOB PAaBHO
Console.WriteLine (MaxNums)
Console.Read()

End Module

4104001444 a
Yiucno nogpsa MAYLINX OQWHAKOBbLIX 3/IEMEHTOB PaBHO 3 |=

Puc. 3.9. BeiBog nHdopmauum B nporpaMmme, npueeaeHHoN B nuctuHre 3.10
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lNMepeHoc moaynen 3Ha4YeHUN
B Apyrou maccuB

Tpebyercst pa3paboTaTh ANTOPUTM TOTYUYCHHS W3 33JaHHOTO ILEJIOYUCICHHOTO MacCUBa
pasmepoMm 10 37IeMEHTOB APYTOro MacCHBa, KOTOPBIM OyAeT comepikaTh MOIYIIM 3HAYe-
HUI SJIEMEHTOB ITEPBOTO MACCHBA.

TTPUMEYAHNE
[aHHaga 3agava BcTpeTunacb B O4HOM M3 BApUaHTOB Eroe npounble rogbl.

371ech ClieyeT BCIOMHUTD, YTO MOJYJb YHC/Ia & MOYKHO 3alHCaTh TaK:

|al=-a, ecnin a<0;

|al=a, ecim a>0.

HmenHO 310 Ipeobpa3oBanue ¥ HEOOXOAUMO BBIOJHHUTH MOCIEI0BATEIHHO HAl KAKIBIM
3NIEMEHTOM MaccuBa. B nuctunre 3.11 mpuBeseHa nporpaMMHasi pa3paboTka st petiie-
HUS JTAHHOM 3aj1auu. 3/1€Ch HCXOIHBIM MaCCHBOM SIBJISIETCA A (J), & MAaCCHBOM, COJEpIKa-
UM MOJYJIH, — B (J). [IpH 3al0JIHEHMH MacCHBa C MOMOIIBIO JAaTYNKA CIyYalHBIX YH-

cell MbI 00eCTICUIITN PaBHOBEPOATHOEC TCHEPHUPOBAHUE KaK IOJIOKHUTCIIBHBIX, TaK U OTPH-
OaTCIbHBIX YHUCCII.

PesynbTar paboThl Takoit mporpaMMsel ipuBeaeH Ha puc. 3.10.

Nuctunr 3.11. NepeHoc Mmoaynen 3Ha4YeHU INieMeHTOB MaccuBa

Module Modulel
Sub Main ()
Const N = 10
Dim A(10), B(10) As Integer
Dim J As Integer

Randomize ()
For J =1 To N
A(J) = Int(11 * Rnd()) — 5

Console.Write (A (J))

Console.Write(™ ")
Next
Console.WriteLine ()
For J =1 To N

If A(J) < 0 Then

B(J) = -A(J)
Else

B(J) = A(J)
End If

Console.Write (B(J))
Console.Write (" ")
Next
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Console.Read()
End Sub
End Sub
End Module

-1-24145-1-150
1241431150

m| »

Puc. 3.10. BeiBoa MHopmauum B nporpamme, NpuBeaeHHow B nuctuHre 3.11

MopcuyeT KonuyecTBa
MaKCUMarbHbIX 3JIEMEeHTOB

Tpebyercs pazpaboTarh mporpammy MOACYETa YHCIA AJIEMEHTOB B MACCHBE, 3HAUCHUS
KOTOPBIX PaBHBI MAaKCUMAJILHOMY AJIEMEHTY. UHCIIO 311€MEHTOB B MaccuBe paBHO 10.

MPUMEYAHUE
[aHHasa 3agava BCcTpeTunacb B O4HOM U3 BapnaHToB EI'Q B npowwunbie roasbi.

Hamnbonee mpocToii u OYeBHIHBIA BapHAHT PEIICHHS 3aKII0YASTCS B OPTaHU3AINH JIBYX

JTAIIOB:

0 mnepBOHaYaJIBHBIN IPOCMOTP MAacCUBa C LEJIbIO TOMCKa MAKCUMAJIBHOTO 3JIEMEHTa;

O NOBTOPHBIA NMPOCMOTP MaccuBa, MPU KOTOPOM IOACUUTHIBAETCSI YHCIIO 3JIEMEHTOB,
3Ha4YCHUA KOTOPLIX paBHbI MAKCUMAJIbHOMY.

B nuctunre 3.12 npuBeneHO OpOrpaMMHOE PELICHUE IMOCTaBICHHOW 3aJayd JaHHBIM
ciocobom. Pesynbrar paboThl Takoil mporpaMMel IpuBeneH Ha puc. 3.11.

Nucturr 3.12. NMopcyeT KonNMyYyecTBa MakCUMarnbHbIX 3NIEMEHTOB (BapuaHT 1)

Module Modulel
Sub Main ()

Const N = 10

Dim A(10) As Integer

Dim J, Max, Nums As Integer

Randomize ()

For J =1 To N
A(J) = Int(5 * Rnd())
Console.Write (A(J))
Console.Write (" ")

Next

Max= A(1l)

For J=2 To N
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If

En

Next
Nums=0
For J=
If A
N
End

Next
Console
Console
Console
Console

End Sub
End Module

A(J)> Max Then
Max= A(J)

d If

1 To N
(J)
ums= Nums+1
If

= Max then

WriteLine ()

Write ("UMcyo MaKCUMMAJIBHEIX SJIEMEHTOB paBHO ")
.Write (Nums)

.Read()

2004311040
YHCNO MaKCUManbHbIX 3NEMEHTOB PaBHO 2

Puc. 3.11. BeiBog nHcdopmauun B nporpamme, npuBegeHHoOM B NUCTUHre 3.12

OnHako Tako¥ BapuaHT B MHCTPYKIIUU JUJISl MPOBEPKKU ENMHOTO TOCYyIapCTBEHHOTO 3K3a-
MEHa PEKOMEHJIyeTCsl OlEHUBATh KaK HEOCTATOYHO 3P (PEKTUBHBIA. ITO CBA3AHO C TEM,
YTO B MPEJIOKEHHOM BapHAHTE PELICHUS BBIMNOJIHSAETCS MOBTOPHBIM MPOCMOTP AIIEMEH-

TOB MacCCHBa.

Peanuzyem Temepp moctaBieHHYIO 3ajady mo-apyromy. Iloctpoenue pe-

LICHUS CBSI3aHO C TE€M, YTO MBI HCIIOJIb3yeM NMEPEMEHHYIO Nums IJISl IOACYETa KOJINUECTBA
MaKCHUMAaJIbHBIX 3HaYeHUM MacCHBa. HpI/I HaxXO0XICHUN OUCPEAHOr0 MaKCMMyMa 3HAUCHUE
ATOM MEePEeMEHHOM cOpachIBaeTCs B SIUHMILY, a IPU HAXOXKICHUH TAKOT'O K€ MaKCUMaJlb-
HOTO 3HAUCHUS yBEJIMYMBAETCS HA eauHully. B nuctunre 3.13 npuBeneHa nporpaMMHast
peanu3anys alropurMa.

Jluctunr 3.13

. MoacyeT KoNMyecTBa MaKkCMMarnbHbIX 3N1IeMEHTOB (BapuaHT 2)

Module Modul
Sub Main
Cons

Dim

Dim

Rand

For

Next
Max=
Nums

el
0
t N
A(10)
J, Max, Nums As Integer

10
As Integer

omize ()
J=1To N
A(J) Int (5 * Rnd())

A(1)
=1
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For J=2 to N
If A(J) > Max Then
Max= A (J)
Nums=1
Else
If A(J) = Max Then Nums= Nums+1
End If
Next
Console.WriteLine (Nums)
Console.Read()
End Sub
End Module

N3meHeHMe 3HaYeHUN 3aN1eMeHTOB MacCcuBa
C 3aA4aHHbIMU CBOUCTBaAMM

HGOGXOILI/IMO HU3MCHUTL ONPCACIICHHBIC 3HAYCHUA B MACCHUBC. TaK, €CJIM 3HAQUYCHUC DJJIC-
MCHTA B MACCHUBC OTPHULATCIILHOC, TO MCHACTCA 3HAK 3JICMCHTA.

CkaxkeM, €CcIi A (5)=-10, TO TOCJIC KOPPEKIUH MOJXyduM: A (5)=10. Kpome Toro, ecim
3HAUCHME JJIEMEHTa MaccuBa OojplIie 3, TO B 2JIEMEHT MaccMBa HEOOXOIMMO 3aHECTH
HoOub. B nmuctunre 3.14 npuBenera HeoOXoauMas rmporpaMMHast pa3paboTka.

PesynbTar paboThl Takoil MporpaMMbl IpUBeIeH Ha puc. 3.12.

Jincturr 3.14. UameHeHne 3Ha4eHUN INeMeHTOB B MaccuBe

Module Modulel
Sub Main ()
Const N = 10
Dim A(10) As Integer
Dim J As Integer
Randomize ()
For J =1 To N
A(J) = Int(1l1l * Rnd())-5
Console.Write (A(J))
Console.Write (" ")
Next
Console.WriteLine ()
For J=1 to N
If A(J) < 0 Then A(J) = — A(J)
If A(J) > 3 Then A(J) =0
Console.Write (A(J))
Console.Write (" ")
Next
Console.Read()
End Sub
End Module
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Puc. 3.12. BbiBoa vHpopMaLmmn B Nporpamme, NpuBeaeHHoON B nucTuHre 3.14

HaxoxaeHne MHOEKCOB 3N1eMEeHTOB
C 3a4aHHbIMN CBOUCTBaMMU

Heo0Oxomumo HaWTH W BBRIBECTH HA SKpaH HOMEpPA DJIEMEHTOB MacCHBa, 3HAYEHHS KOTO-
pbix kpatHbI 4. CaM MacCHB 3alOJTHSACTCS CIyYallHBIMU LIETBIMU YKCIaMU B MHTEpBAJlle OT
1 o 20 BxmrountensHO. B muctunre 3.15 npuBenaeHa HeoOxoumas IporpaMMHas pa3pa-
OoTKa.

PesynpTar paboThl Takoil mporpaMMel ipuBeaeH Ha puc. 3.13.

. NucTunr 3.15. HaxoxaeHne MHAEKCOB 3NeMEHTOB MaccuBa KpaTHbIX 4

Module Modulel
Sub Main ()

Const N = 20

Dim A(20) As Integer

Dim J As Integer

Randomize ()

For J =1 To N
A(J) = Int(20 * Rnd()) + 1
Console.Write (A(J))
Console.Write (" ")

Next

Console.WriteLine ()

For J =1 To N
If (A(J) Mod 4) = 0 Then

Console.Write (J)
Console.Write(" ")

End If

Next

Console.Read()

End Sub
End Module

141111322011168820181717211191517 -
6891011

Puc. 3.13. BbiBoa vHpOpMaLmMu B Nporpamme, npuBegeHHon B nucTuHre 3.15
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YaaneHve n3 maccuBa onpeneneHHoro JnemMeHTa

HonyctuM, nmeetcs MaccuB u3 N ajeMeHTOB. Heo0X0IMMO yIaiuTh 3JIEMEHT € ONpe/e-
JIEHHBIM UHIEKCOM (BBOAMMBIM C KJIaBHATyphl). OUH M3 BapHAHTOB IIPOrPAaMMEI TTOKa-
3aH B JiictuHre 3.16.

PesynpTar paboThl Takoil mporpaMMel puBeAeH Ha puc. 3.14.

NuctuHr 3.16. YaaneHune onpeaeneHHOro afieMeHTa U3 MaccuBa

Module Modulel
Sub Main ()

Const N = 10

Dim A(10) As Integer

Dim J, K As Integer

Console.Write ("BBemuTe HOMEp yHaJIIEeMOT'O 2JIEMEHTa Maccusa ")

K = Console.ReadLine ()

For J =1 To N
A(J) = Int(20 * Rnd()) + 1
Console.Write (A(J))
Console.Write (" ")

Next

For J =K To N —1
A(J) = A(J + 1)

Next

Console.WriteLine ()

For J=1To N—1
Console.Write (A (J))
Console.Write(™ ")

Next

Console.Read()

End Sub
End Module

BeeauTe HoMep yaansemoro a3nemeHTa Maccuea 5 =
141111227111689
14111127111689

Puc. 3.14. BeiBog MHdOpMaLuy B NnporpaMmme, NpuBeaeHHow B nuctuHre 3.16

LUuknunyeckoe nepemMelwieHune 3yieMeHToB MacCuBa

JormyctrM, HE0OXOAMMO OCYIIECTBUTh IUKIHYECKOE TTePEMEIIEHUE IIEMEHTOB 0 TaKOU
CXEeMe: BTOpOHl 3JEMEHT MEepeMEIIaeTCsl Ha MECTO MEPBOro, TPETHUM Ha MECTO BTOPOrO
U T. A. IcCXO/IHbI TIEPBbIN AJIEMEHT MEPEXOIUT B TIOCIECIHUM 3JIEMEHT MacCHBa.
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OnavH U3 BapHaHTOB MPOTpaMMbl MOKa3zaH B JuctuHre 3.17. Pesymprar paboTel Takon
porpaMMBbI IpuBeeH Ha puc. 3.15.

. NMucTnHr 3.17. Liknuueckoe nepemelleHne 3neMeHTOB MaccmBa

Module Modulel
Sub Main ()

Const N = 10

Dim A(10) As Integer

Dim J, B As Integer

For J =1 To N
A(J) = Int(20 * Rnd()) + 1
Console.Write (A (J))
Console.Write(™ ")

Next

B = A(1)

For J=1To N—1
A(J) = A(J + 1)

Next

A(N) = B

Console.WriteLine ()

For J =1 To N
Console.Write (A (J))
Console.Write (" ")

Next

Console.Read()

End Sub
End Module

141111227111689 -
1111227111689 14

Puc. 3.15. BeiBog nHcdopmauumn B nporpamme, npuBegeHHon B nucTuHre 3.17

3anonHeHne MaccmMBa cny4YyamHbIMU YMCIaMK

TpeOyeTcst OpraHU30BaTh 3aII0JIHEHUE MAacCUBA CIy4YalHBIMHU YKciaaMu. [Ipu 3TOM B Mac-
CUBE HE JIOJDKHO OKa3aThCS OJMHAKOBBIX 3eMeHTOB. ONWH W3 BapUAHTOB IPOTPAMMEI
nokasaH B jucTuHre 3.18.

. NucTunr 3.18. 3anonHeHne MaccuBa Cry4alHbIMM YNCAAMM

Module Modulel
Sub Main ()
Const N = 10
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Dim A(10) As Integer
Dim J, I, Flag As Integer

J=1

While J <= N
A(J) = Int (15 * Rnd())
Flag = 0

For I=1To Jd—1
If A(J) = A(I) Then
Flag =1
Exit For
End If
Next
If Flag =0 Then J = J + 1
End While
For J =1 To N
Console.WriteLine (A (J))
Next
Console.Read()
End Sub
End Module

HaxoxaeHne CyMMblI
rpynnbl 3fIeMEHTOB MaccuBa

Han maccuB menbix ymrcen. Heo0XomumMo HalTH TPyIIbl U3 TpeX MOAPSA MAYHIUX dJe-
MEHTOB, CyMMa 3HaYeHUI KOTOPBIX MakcuMaibHa. TpedyeTcs BEIBECTH Ha YKpaH MHACKC
NEPBOTO 3JEMEHTa KaKAOW TPYNIbl M CyMMY TPYIIIBI 31eMeHToB. OIMH U3 BapuaHTOB
nporpaMMbl NokazaH B nuctunre 3.19. PesymbraT paboThl Takoi mporpaMMbl MPUBEACH
Ha puc. 3.16.

Nuctunr 3.19. HaxoxaeHwe rpynnbi 3ieMEHTOB MaccuBa C MaKkCMMarbHOM CyMMOW

Module Modulel
Sub Main ()
Const N = 20
Dim A(20) As Integer
Dim J, M1, M2 As Integer
J=1
Randomize ()
For J =1 To N
A(J) = Int(5 * Rnd())
Console.Write (A(J))
Console.Write (" ")
Next
Ml = A(1l) + A(2) + A(3)
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For J =2 To N — 2
M2 = A(J) + A(J + 1) + A(J + 2)
If M2 > M1 Then
Ml = M2
End If
Next
Console.WriteLine ()
For J=1To N — 2
M2 = A(J) + A(J + 1) + A(J + 2)
If M1 = M2 Then
Console.Write (J)
Console.Write (" ")
Console.WriteLine (M2)
End If
Next
Console.Read()
End Sub
End Module

23223004323240101441 g
89
119
17 9 8

Puc. 3.16. BeiBoag Hopmauuy B nporpamme, NpuBeaeHHow B nuctuHre 3.19

3apaHua n3 EIND

B sTom pasaciic MpuBCACHBI I'OTOBBIC JIUCTUHTH NPOTpaMM, KOTOPLIC BaM CJICAYET IIPO-
aHanm3upoBath. Co3MaHus KaKuX-THOO MPOTPAMMHBIX Pa3padOTOK 37ech He TpeOyercs.
B nocnenyromux 3asadax jkenaTeabHO HAXOAUTH MPaBUIIbHBIE OTBETHI 0€3 MCIOJIB30Ba-
HU KOMIIBIOTEPA. B ImocjI€AHEM Pa3aCiiC IIaBbl IPHUBCACHBLI IPABUJILHBIC OTBETHI.

3AOAYA 3.1

3HaueHUs IBYX OJHOMEPHBIX MAacCHUBOB A U B, pazmepoM 100 31eMeHTOB Kaxabli, 3aaa-
IOTCS C TIOMOIIBIO TIpeacTaBiIeHHOro B juctunre 3.20 dparmenta nporpammel. Bompoc:
CKOJIBKO 3JIEMEHTOB MaccuBa B OyIyT UMETh OTPHULIATEIIbHbBIC 3HAUCHUS ?

NuctuHr 3.20. ®parmeHT K 3agayve 3.1

For I=1 To 100
A(I)=50 — I

Next

For I=1 to 100
B(I)=A(I) + 49

Next
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3A0AYA 3.2

3HaueHUsI IIEMEHTOB MAaCcCHBA A 33JJalOTCS C TTIOMOIIIBIO BIOKCHHOTO ITMKJIA BO (pparMeH-
Te, IpencTaBieHHOM B IncTuHTE 3.21. CKOJIBKO DIIEMEHTOB MaccHuBa OyayT KpaTHBI 47

JNnctuHr 3.21. ®parmeHT Kk 3agave 3.2

For I=1 To 8

A(I)=I

A(I)= A(I) + I*(8-I)
Next

3AL0AYA 3.3

3HaueHUs JIIEMEHTOB MacCHBa A pa3MEpPOM 5 3a/1al0TCs ¢ TIOMOIIBIO IUKIIA BO (parMeH-
Te, MPEACTABICHHOM B JIUCTHHTE 3.22. CKOJIBKO 3JICMCHTOB MacCHBa OYIyT KPaTHBI 37

JNnctunr 3.22. ®parmeHT Kk 3apave 3.3

For I=1 To 5
A(I,J)=1 * (6-I)
Next

3AIAYA 3.4

3HaueHMs 3JICMCHTOB MacCHBa pa3MEpPOM 5 3aJar0TCs C MMOMOIIBIO BIOKCHHOTO IMKJIa BO
(parmenTe, npeacraBicHHOM B JucTHHTE 3.23. CKOJIBKO 3JEMEHTOB MacchBa OyayT
AMeTh 3Ha4YeHHs Oopie 37

Jincturr 3.23. PparmeHT Kk 3apaye 3.4

For I=1 To 5
A(I)= I*(I-2)
Next

3AIAYA 3.5
3Ha4yeHUs AIEMEHTOB MacCuBa Pa3MepoM 5 3a1al0TCsl C MOMOIIBIO [IUKJIA BO (hparMeHre,

NpeaACTaBJIICHHOM B JIMCTHUHIC 3.24. CKOJIBKO 3JI€MEHTOB MacCHBa 6y,I[YT HUMCTh OTpHULA-
TENIbHEIC 3HAYCHH?

Jincturr 3.24. ®parmeHT Kk 3apaye 3.5

For I=1 To 5
If ((I Mod 3) = 1) Or ((I Mod 2) = 0) Then
A(I)= I*(5-1)
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Else
A(I)= I*(4-1I)
End If
Next
3A0AMYA 3.6

Jan ¢parmMeHT TporpaMmbl (JTUCTHHT 3.25), 0OpabaThIBarOICH OAHOMEPHBI MAacCHB A
¢ uaaekcamu ot 0 mo 10. Onpenenuth, yeMy OyIyT paBHBI MJIEMEHTHl MacCHBa A IOCIIC
BBITTOJIHEHHS JJAHHOTO ()parMeHTa IporpamMMmBl.

Jinctur 3.25. PparmeHT Kk 3apaye 3.6

For I=1 To 10
A(I)= 7+1I
Next
For I=0 To 4
A(10-I)= A(I)-1
A(I)= A(10-I)-1
Next

3AOAYA 3.7

Han ¢parmenT mporpammser (TUcTHHT 3.26), 0OpabaThIBatoIeil OMHOMEPHBI MAacCHB A
¢ urgexcamu ot 0 go 10. Onpenenuts, YeMy OyAyT paBHBI SJIEMEHTBI MacCHBa A MOCIIE
BBINIOJTHEHHUS TAHHOTO ()parMeHTa IporpamMMmel.

Jincturr 3.26. PparmeHT K 3apaye 3.7

For I=0 To 10
A(I)= 2+I

Next

For I=0 To 4
A(10-I)= A(I)-1
A(I)= A(I)-2

Next

OTtBeTbl K 3agaHuam u3 EIND

3agava 3.1

IIpoananuzupyem cutyaiuioo. Bo BTOpoM IuKII€ OTpUUATEIbHbIE 3HAUEHUS 3JIEMEHTOB
MacCCHUBa B 6y):[yT B cnyqae, €CJIM 3HAUYCHUI MacCcCHUBa A (I) 6y,Z[yT HNMCTh 3HAYCHUSA MCHb-
mue, yeM —49. DTo cieayer U3 TOro, YTO K 3HAYCHHIO KaXKIO0Tro 3JEMEHTa MacCHBa A
,Z[O6aBJ'I$IeTC$I 49. I/I3 BerHeFO IIHUKJIa BUAHO, YTO cpe;m 3JICMCHTOB MAaCCHBA A TaAKOBBIM
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SIBIISIETCSL TOJIBKO onHO 3HadeHue (—50), kotopoe momywaercs mpu I = 100. Crnenosa-
TEJIHO, ¥ B MacCUBE B Oy/IET OAHO OTPHUIIATEIFHOE 3HAYCHHE.

3apgayva 3.2
IIpoananuzupyem Maccus:

TIpH T=1 3HAYEHUE A (I) paBHO 9;

TIpH T=2 3HAYEHUE A (I) paBHO 14;
IIpH I=3 3HaYEHHE A (I) paBHO 18;
IpU I=4 3HAYEHUE A (I) paBHO 20;
IpU I=5 3HAYEHUE A (1) paBHO 20;
MIpH 1=6 3HaYCHHUE A (I) paBHO 18§;

MpU T=7 3HAUCHUE A (I) paBHO 14;

gauoagagagaoaaaaq

IIpU I=8 3HAYEHUE A (I) PABHO 8.

Bcero B MaccuBe 3 anemeHTa, KpaTHBIX 4.

3agava 3.3
Tpebyetcst mpoaHATU3UPOBATH PE3yIbTAT BBIYUCICHHUS KOKAOTO DIEMEHTa MacCHBa:

IpHU I=1 3HAYEHUE A (I) PaBHO 5;
MIpH 1=2 3HAYCHHUE A (I) paBHO &;
IIpH I=3 3Ha4YEHHE A (I) PaBHO 9;

IIpU I=4 3HAYEHUE A (I) PaBHO §;

aauaaaf

IpU I=5 3HAYEHUE A (I) PABHO 5.

Takxum 00pazom, B MACCUBE OIMH AJIEMEHT, KpAaTHBIH 3.

3apava 3.4
[Ipoananu3upyem Maccus:

IIpH I=1 3Ha4YE€HHE A (I) paBHO -1,
IIpH I=2 3Ha4YeHHeE A (I) paBHO 0;
IpU I=3 3HAYEHUE A (I) PaBHO 3;

IpU I=4 3HAYEHUE A (I) PaBHO §;

aguaaoaa

IIpH I=5 3HaYECHME A (I) paBHO 15.

OrtBert: JBa 3JICMCHTa MaCCHBa 6y)_'LYT MMETh 3HAUYECHUS OOJIbIIe 3.

3agava 3.5
O A(I) mpu I=1 3HaYCHUE A (I) paBHO 4;
O npu I-2 3Ha4YEHUE A (I) PaBHO 6;

O npu I=3 3HaYeHHE A (I) paBHO 3;
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O npu I=4 3HAYCHUE A (I) PaBHO 4;
O npwu I=5 3HAYCHHE A (I) paBHO —b.

OTBeT: OAMH 3JIEMEHT MacCHBa OyIeT IMETh OTPHUIATEIILHOE 3HAUCHHE.

3agava 3.6

CHauaja MacCHB 3arOJHASTCS MOCIeAOBaTeIbHBIMU nuciaaMu oT 7 1o 17 (Bcero 11 ame-
MEHTOB MaccuBa). Jlanee cpeHuii 3eMeHT MaccuBa (MMEIOIIHNI HHJIEKC 5) OCcTaeTcs He-
U3MeHHbIM. [lepBble U mocneaHue 5 3HaUYEHUM MEHAIOTCA MECTaMU M KOPPEKTUPYIOTCS.
M3meHeHne 37eMEHTOB MAacCHBa MPEACTABIIET COO0H TOCIeA0BaTeIbHOE MPUCBANBAHIEC
MATH 3JIEMEHTaM, OTCUUTHIBAEMBIM C KOHI[A, 3HAUCHHUI Ha €IUHUILY MEHBIINX, YeM 3Ha-
YeHHsI B CHMMETPHYHBIX SYeiKaX (OTHOCHUTEIFHO IEHTPAIBHOTO JJIEMEHTa) MacCHBa, HO
OTCUMTHIBAEMBIX C €T0 Haudaja. 3HAYeHHs DJIEMEHTOB Hadalla MacCHBa 3aT€M Cpasy XKe
3aMEHSIOTCS HA 3HAYCHUS B CUMMETPHUYHBIX 3JIEMEHTAaX (OTHOCHUTEILHO IEHTPAIHHOTO
3JICMEHTA), YMCHBIIICHHBIC €IIIE HA OJIHY CUHHUILY.

OTBeT: mocie 3arojHeHUs MaccuBa noxydaem: 56789121098 7 6.

3apava 3.7

CHauajna MacCHB 3amOJHSETCS MOCIeA0BaTeIbHEIMU ynuciaamMu oT 2 1o 12 (Bcero 11 ame-
MEHTOB MaccuBa). Jlanmee cpemHwii 3IeMEHT MaccuBa (MMEIOIINH WHAEKC 5) ocTaercs
HeusMeHHBIM. [lepBbie U mocnenHue 5 3HAYCHUN MEHSIFOTCSI MECTaMHU.

V3MeHeHne 3J1eMeHTOB MaccHBa MPEICTaBIsIeT co00 MOCIen0BaTeIbHOE IPHUCBAaBAHUE
IIATH JIEMEHTaM, OTCUATHIBAEMBIM C KOHIA, 3HAYCHUH Ha €IWHUIy MEHBIINX, YeM 3Ha-
YeHHsI B CHMMETPHUYHBIX fA4YeiikaxX (OTHOCUTENBHO HEHTPAIBHOTO 3JIEMEHTa) MaccHuBa, HO
OTCUMTBIBAEMBIX C €r0 Hadana. 3HA4eHHs DJIEMEHTOB Hadalla MacCHBa 3aTEM Cpasy ke
3aMEHAIOTCA Ha 3Ha4YCHUs, yMEHBIICHHBIC Ha 2.

OrtBer: nocie 3anonHeHns MaccuBa monyyaem: 0123475432 1.
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[lByMepHble MacCUBbI

Kpome omHOMEpPHBIX MacCHMBOB, B MPAKTHUUYECKHUX 3aJadyax 4acTO HCIOJIB3YIOTCS U ABY-
MEpHBIC MaCCUBBI. J[ByMEpHBI MacCHB MPEJACTABISET COOOM TaOMUIy M3 OJHOTHITHBIX
3JICMEHTOB, OPTAaHU30BAaHHYIO 0 CTPOKAM W CTOJIOIAM. DJIEMEHT TaKOTO MacCHBa 3allvi-
CBIBAa€TCSA TaK: A (I, J), TJIc IEPBBIA UHICKC T MPEACTABISIET COOON HOMEp CTPOKH, a BTO-
PO HHIEKC J ABISETCS HOMEPOM CTONOIA. MecTomomoxkeHne KaxXIoro JIeMeHTa MacCH-
Ba B MaMATH KOMIIBIOTEPA OMPEACIACTCS STUMU UHACKCAMHU.

B s3bike beiicuk MCHONb3yeTcs CleIyoniee ONUCaHue IByMEPHOIO MaCcCUBa:

Dim yMA MaccuBa (MaKCYMaJIbHBEM MHIEKC CTPOKM, MAaKCUMAaJIbHBDI MHAEKC cTosbua)of Tummn
B3JIEMEHTOB

I[aHHOC OIMMCaHUEC BIIOJIHE aHAJIOTMYHOEC OIMMCAaHWI0O OZHOMEPHOI'O MacCHBa .

HaxoxpgeHune CYMMbI 3J51IeMeHTOB MaccuBa

Hcxonnast cuTyanus TpaJuilMOHHA JUIst Pa0OThI C IBYMEPHBIMUA MacCUBaMU: JJaH MacCUB
A(I,J), THIe MHACKCH I, J MPUHUMAIOT 3HaYeHus oT 1 10 N. B maHHOM ciydae OymeM cum-
TaTh DJIEMEHTHl MacCHBa LIEIBIMU YHCIAMH (MMEIOIIUMHU THII Integer). CyMMa dJeMeH-
TOB JIBYMEPHOT'O MacCHUBa BBIYUCIIAETCS 10 CISAYIONICH hopMylie:

=3 iA[I,J]. 4.1)

1=1 J=1

AJNTOPUTM BBIYHCICHHS S TIO0 COOTHOMIEHHIO (4.1) MOCTaTOYHO MPOCTOH, W MpOTpaMma,
€ro peanu3ymomnas, He TpeOyeT MosSCHeHH (KaK U psii APYTHX NporpaMM, paccMaTpuBae-
MBIX B IIpUMepax 3ToM rnaBbl). B muctunre 4.1 npuBeneHa peagusanys pelieHns JaHHON
3agaun B cucreMe Visual Basic 2010. [ns onpeneneHHOCTH MbI YCTaHOBUIIM MaKCH-
MaJbHbIEe MHIIEKCHI CTPOK U CTOJNOLOB paBHBIMHU 5. Kak u B pa3zpaboTkax MpenbIayIminx
IJIaB, B JAaHHOW MpOrpaMMe 0OECIEeUYeHO MEPBOHAYAIBHOE 3allOJHEHUE HJIEMEHTOB Mac-
CHBa C TIOMOIIBIO AATYMKA CIIyYaiHbBIX YHCEI.

PesynbTar paboThl Takoi MporpaMMsel ipuBeieH Ha puc. 4.1.
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. NncTnHr 4.1. BoluncneHne CyMMbI 3HAYE€HUN AIEMEHTOB ABYMEPHOro MaccmBea

Module Modulel
Sub Main ()

Const N =5

Dim A(5, 5) As Integer

Dim I, J, S As Integer

Randomize ()

For T =1 To N

For J =1 To N

A(I, J) = Int(5 * Rnd())
Console.Write (A(I, J))
Console.Write (" ")

Next
Console.WriteLine ()
Next
S=0

For T =1 To N
For J =1 To N
S =S+ A(I, J)
Next
Next
Console.Write ("CymMmMa 2JIeMEHTOB IBYMEPHOI'O MaccCuBa pabBHa ")
Console.WriteLine (S)
Console.Read()
End Sub
End Module

00420
13440
30023
00043
44111
CymMMa 3/1eMEHTOB IBYMEPHOrO MaccHBa paBHa 44

m| »

Puc. 4.1. BeiBog nHopmaLmm B nporpamme, NpUBELEHHON B NIUCTUHrE 4.1

CymMma anemMeHTOB C 3a4aHHbIMM CBOMCTBaMMU

Heckonpko n3mennM ¢opMyInpoBKy Npensiayiiero 3aganus. byaem cuutarte, 4To Tpe-
OyeTcs IpOCYyMMHUPOBATh TOJIBKO T€ AJIEMEHTHI, 3HAYCHUS! KOTOPBIX SIBJISIFOTCS HEYCTHBI-
MH YHCJIaMH, KpOME TOTO, 3TH 3HAUY€HHs JOJDKHBI ObITH Oombiue Tpex. B nuctunre 4.2

IPUBE/IEHA NIPOrpaMMa, peaau3yollas pelleHue JaHHO! 3a1auH.

PesynpTat paboThl TaKoil MporpaMMel NpUBEAEH Ha puc. 4.2.
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JNincturr 4.2. BoluncneHme cymmMbl 3HaYE€HUI 3NIeMEHTOB MaccuBa Npu yCnoBuu

Module Modulel
Sub Main ()
Const N =5
Dim A(5, 5) As Integer
Dim I, J, S As Integer
Randomize ()
For T =1 To N
For J =1 To N
A(I, J) = Int(8 * Rnd())
Console.Write (A(I, J))
Console.Write (" ")

Next
Console.WriteLine ()
Next
S=0

For T =1 To N
For J =1 To N
If A(I, J) Mod 2 = 1 And A(I, J) > 3 Then
S =S8 + A(I, J)
End If
Next
Next
Console.Write ("CymMa =J5eMeHTOB paBHa ")
Console.WriteLine (S)
Console.Read()
End Sub
End Module

00470
73470
30023
05743
54111
CymMmMa HHTEpECYIOW WX 3NEMEHTOB MacCMBa paBHa 38

ml| s

Puc. 4.2. BeiBog nHopmaLmm B nporpamme, NpUBELEHHON B NIUCTUHTE 4.2

PacuyeT cpegHero apudpmeTnyeckoro
B CTpOKax

B nanHOM ciydae Ham TpeOyeTcsi BBIYMCIUTH CpeaHee apudMeTHdecKoe 3HAueHHE OT-
JENBHO 0 KaXIO0H CTPOKE ABYMEPHOro MaccuBa. B nuctunre 4.3 npuBeneHa nporpam-
Ma, peau3yomas pelleHne JaHHOU 3a1aud. 31eCh MBI HCIIOJIb30BAIA IEPEMEHHYIO S —
IUISL CPEIHEro apu()METHYECKOT0 MHTEPECYIOMIMX HAC JIEMEHTOB.
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PesynpTar paboThl Takoil mporpaMMel IpuBeAeH Ha puc. 4.3.

JNnctur 4.3. BoluncneHme cpegHero apucgpmeTmyeckoro

Module Modul
Sub Main
Cons

el

0
t N=25

Dim A(5, 5) As Integer

Dim

I, J As

Integer

Dim S As Single

Randomize ()

For

Next
For

Next

I =1ToN
For J =1 To N
A(I, J) = Int(10 * Rnd())
Console.Write (A(I, J))
Console.Write(" ")
Next
Console.WriteLine ()
I =1ToN
sS=0
For J =1 To N
S =S+ A(I, J)
Next
S=5/N
Console.Write ("CTpoxa ")
Console.Write (I)
Console.Write (". Cpemuee apudmMeTrUecKoe B CTPOKe paBHO ")
Console.WriteLine (S)

Console.Read()

End Sub
End Module

74878
90501

68761

40659

15111

CTpoka 1. CpenHee apHhMeTHYECKOE B CTPOKE paBHo 6,8
CTpoka 2. CpenHee apHhMeTHYECKDE B CTPOKE DaBHO 3
CTpoka 3. CpenHee apHhMeTHYECKDE B CTPOKE PaBHO 5,6
CTpoka 4. CpenHee apHhMeTHYECKOE B CTPOKE paBHo 4,8
Crpoka 5. CpenHee apnMETHUYECKDE B CTPOKE PaBHO 2,2

1,

Puc. 4.3. BbiBOg nHdopmMauum B nporpamme, npuBegeHHon B NUCTUHre 4.3
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NMonck MMHUMaNbLHOro 3fiIeMeHTa

B nmcrunre 4.4 npuBeneHa nmporpaMma IMorucka MUHHUMAJILHOTO 3JIEMEHTA B JIBYMEPHOM
MaccuBe (N Ha M 3JIEMEHTOB), 3alOJIHCHHOM IeJbIMU unciaamu. [lox mouckoM mompasy-
MEBaCTCS HAX0XICHHEC HOMEPOB (MHACKCOB) CTPOKH M CTOJIOIa HEOOXOIUMOTO DJIEMEHTA
B IByMEpPHOM MaccuBe. [Ipy 3TOM eclii MUHHMAIBHBIX 3JIEMEHTOB HECKOJBKO, TO JIOCTa-
TOYHO HAHUTH MHJCKCHI TOJIHKO OHOTO U3 HHUX.

Pe3ynmbrar paboThI Takoi pOTrpaMMBl IPUBEICH Ha puc. 4.4.

NuctnHr 4.4. Nouck NHAEKCOB MUHUMaNbLHOro 3f51IeMeHTa B ABYMEPHOM MaccuBe

Module Modulel
Sub Main ()
Const N =5
Const M = 7
Dim A(5, 7) As Integer
Dim I, J, Minimum, Imin, Jmin As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(10 * Rnd())
Console.Write (A(I, J))
Console.Write (" ")

Next
Console.WriteLine ()
Next
Minimum = A(1, 1)
Imin = 1
Jmin = 1

For T =1 To N
For J =1 To M
If A(I, J) < Minimum Then
Minimum = A(I, J)
Imin = I
Jmin = J
End If
Next
Next
Console.Write("I= ")
Console.Write (Imin)
Console.Write("J= ")
Console.Write (Jmin)
Console.Read()
End Sub
End Module
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m

Puc. 4.4. BeiBog nHdopmMauum B nporpaMmme, npuBegeHHon B NuctuHre 4.4

31ech ¥ B MPEABIAYIINX MpUMepax MpU OOBSBICHUM MacCHBAa MBI Cpa3y 3allaBajH €ro
Pa3MEpHOCTh, T. €. Cpa3y OTBOAMIIM B MaMATH HeoOxomumoe mecto. OMHAKO, KaK ObLIO
YKa3aHo B 21ase 3, MOXKHO BBIJICNATH MAMATH B TPOIECCE BBIMOMHEHUS (IMHAMUYECKH).
Jlist IeMOHCTpAIMU STOro pecypca U3MEHHM TPEIbIAYIIYI0 Pa3padoTKy B COOTBETCTBHUH
¢ auctuHrom 4.5.

- NIcTUHr 4.5. NMONCK NHAEKCOB MUHUMANLHOTO 3IEMEHTA B ABYMepHOM MaccuBe
i (BapuaHT 2)

Module Modulel
Sub Main ()
Const N =5
Const M = 7
Dim A(,) As Integer
Dim I, J, Minimum, Imin, Jmin As Integer
ReDim A (N, M)
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(10 * Rnd())
Console.Write (A(I, J))
Console.Write (" ")

Next
Console.WriteLine ()
Next
Minimum = A(1, 1)
Imin = 1
Jmin = 1

For T =1 To N
For J =1 To M
If A(I, J) < Minimum Then
Minimum = A(I, J)

Imin = I
Jnin = J
End If
Next
Next

Console.Write ("I= ")
Console.Write (Imin)
Console.Write("J= ")
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Console.Write (Jmin)
Console.Read()
End Sub
End Module

H3mennm NpeAbIAYIIYO MPpOTrpaMMy Tak, 4TOOBI B PE3YJIbTATC HAa 3KpaH BBIBOJUIIUCH
HHACKCHI BCCX MUHHUMAJIBHBIX 3JICMCHTOB. B sTom clIydac (J'II/ICTI/IHI‘ 46) HaM HOTpe6y€T—
Ccia HOHOHHHTGHBHBIﬁ IUKIT IJ19 IPOCMOTpa BCEX 3JICMEHTOB.

Pe3ynmbrar paboThI Takoi IpOrpaMMBl IPUBEICH Ha puc. 4.5.

¢ NucTuHr 4.6. Mouck UWHOEeKCOB BCeX MUHUMAJIbHbIX 3JIeMeHTOB
; B ABYMEpHOM MaccuBe

Module Modulel
Sub Main ()
Const N
Const M = 7
Dim A( , ) As Integer

Dim I, J, Minimum As Integer
ReDim A (N, M)
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(10 * Rnd())
Console.Write (A(I, J))
Console.Write(" ")
Next
Console.WriteLine ()
Next
Minimum = A(1, 1)
For T =1 To N
For J =1 To M
If A(I, J) < Minimum Then
Minimum = A(I, J)
End If
Next
Next
For T =1 To N
For J =1 To M
If A(I, J) = Minimum Then
Console.Write ("I= ")
Console.Write (I)
Console.Write ("J= ")
Console.WriteLine (J)
End If
Next
Next
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Console.Read()
End Sub
End Module

3487837 -
9520129
6876112
4765908
9803112
1=2]1=4
I=4]1=6
I1=51=3

m

Puc. 4.5. BbiBoa nHcpopmaumm B nporpamMmme, npMBeAeHHoN B nuctuHre 4.5

NMouck Homepa CTPOKU
C MMHUManNbLHOU CyMMOM

PaccmoTpuMm 3amady moncka HOMEpa CTPOKHM MacCHBa, JUISi KOTOPOI CymMMa 3JIEMEHTOB
MHUHUMaJbHA. TeKCT mporpaMMbl OKa3aH B IUCTHHTE 4.7.

PesynbTar paboThl TaKO# MPOTrpaMMbl IpUBEICH Ha puc. 4.6.

. NucTnHr 4.7. Monck HoMepa CTPOKU C MUHMMAnNbHON CYMMOIA 3NeMeHTOB

Module Modulel
Sub Main ()
Const N 5
Const M 7
Dim A(5, 7) As Integer
Dim I, J, Imin, Sum, SumMin As Integer

Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(10 * Rnd())
Console.Write (A(I, J))
Console.Write (" ")

Next
Console.WriteLine ()
Next
For T =1 To N
Sum = 0

For J =1 To M
Sum = Sum + A(I, J)
If I = 1 Then
Imin = 1
SumMin = Sum
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Else
If (SumMin > Sum) Then
SumMin = Sum
Imin = T
End If
End If
Next
Next
Console.Write ("HomMep CTPOKM C MMHMMAJILHOM CyMMOM paBeH ")
Console.WriteLine (Imin)
Console.Read()
End Sub
End Module

3487837 i
9520129
6120112
4765908
9803112
HoMep CTPOKM € MUHUMANEHOM CYMMOM 31eMEeHTOB paBeH 3

m

Puc. 4.6. BeiBog nHopmaLmm B nporpamme, NpUBELEHHON B NIUCTUHrE 4.7

MopcuyeT yncna yyawmxca

B nBymepHOM MaccuBe XpaHUTCA HHGOPMAaLUs O KOJIMYECTBE YUYCHUKOB B KaXIOM KJlac-
ce Bcex napasuiened mkojsl (mapamienu Hymepytores ot 1 1o 11). Tak, B kaxx1oi cTpoke
JBYMEPHOTO MacCHBa CHayaja pacloJiaraeTcs YMCIIO KJIACCOB B ONPEAETICHHON mapasie-
14, a 3aTeM HOCIEIYIOUIME JIEMEHTH] COEPKAT YUCIIO YYaIIUXCsl B KayKIOM Kiacce JaH-
Ho¥ napayuieny. Ilpumep onHON U3 CTPOK ABYMEPHOI'O MAaCCHBA BBIIVIANUT TaK:

4252327 28,

YTO O3HAYACT YETHIPE KJIacca B Mapayielid U, COOTBETCTBEHHO, 25 YUCHHKOB B TICPBOM U3
KJIACCOB Tapajuieny, 23 yueHHKa BO BTOPOM KJIacce mapajuiesiv U T. 1.

Heo6xonumo Hamucats nporpaMMy, KOTopasi O3BOJIUT aBTOMAaTHYECKH OIPEeSUTh 00-
I[ee YUCJIO yJamuxcs B Kjaaccax ¢ 5-i mo 10-10 mapamiens BKIIOUUTENnsHO. s onpene-
JICHHOCTH OyZeM CUMTaTbh, YTO B KOKIOH Mapayiend He OoJiee IsTH KilaccoB. B muctun-
re 4.8 mpuBeleHa MporpaMma, pemaroas AaHHyro 3aaady. s 3anonnenus uHdopma-
LMY O 4YHCIE KJIACCOB B MapajjieNsiX W YHCIa YYaluXxcs Mbl HCHOJB30BAIM JaTUUK
CIIy4aiHBIX 4ncen. Yucno ydammxcs B kiacce Bapbupyercs ot 20 no 30.

NuctuHr 4.8. NMopgcyeT unMcna yyawmxcs B napanfensx

Module Modulel
Sub Main ()
Const N = 11
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Const M = 6
Dim A(11l, 6) As Integer
Dim I,J,Schet As Integer
Randomize ()
For T =1 To N
A(I, 1) = Int(5 * Rnd())+1
Next
For I=1 To N
For J=1 To A(I,1)
A(I,J+1)=20+ Int(11l * Rnd())
Next
Next
Schet=0
For I=5 to 10
For J=1 to A(I,1)
Schet=Schet + A(I,J+1)
Next
Next
Console.Write ("Umucrio ydaumxcs paBHO ")
Console.WriteLine (Schet)
Console.Read ()
End Sub
End Module

WzmenuM mporpamMmy Tak, 9TOOBI IMOACYET OCYIIECTBISUICS MO WHTEpBay Mapaiienei,
3HA4YEHUs] KOTOPBIX BBOAATCS C KiaBHaTypbl. B muctunre 4.9 npusenena HeoOXxoxumast
[porpamMma.

JNuctuHr 4.9. NMopacyeT yMcna yyawmxcs No NpomM3BOSILHOMY MHTepBarny napannenemn

Module Modulel
Sub Main ()
Const N 11
Const M = 6
Dim A(l11l, 6) As Integer
Dim I,J,Schet,Pl,P2 As Integer
Console.WriteLine ("BBemuTe 3HaueHue P1")
Pl = Console.ReadLine ()
Console.WriteLine ("BBemure s3HaueHue P2")
P2 = Console.ReadLine ()
For T =1 To N
A(I, 1) = Int(5 * Rnd())+1
Next
For I=1 To N
For J=1 To A(I,1)
A(I,J+1)=20+ Int (11l * Rnd())
Next
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Next
Schet=0
For I=P1 to P2
For J=1 to A(I,1)
Schet=Schet+ A(I,J+1)
Next
Next
Console.Write ("Unucyo yuyaumxcs pasHO ")
Console.WriteLine (Schet)
Console.Read()
End Sub
End Module

OnpepeneHue pe3ynbTata TypHUpa

B nBymepHOM MaccuBe (N Ha N JIEMEHTOB) XpaHHUTCS WHPOPMALIUS O pe3ybTaTax XOK-
KeHHOro TypHHpa. B TypHHpe ydacTBOBaiM N KOMaHA M 3JIEMEHT MaccuBa A (I, J) CO-
JEPKHUT YHCIIO 0YKOB, KOTOpBIE HaOpasna I-s KOMaHAa B UTPe Ha CBOEM II0JIe BO BCTpEUe
¢ J-it komaHnoil. COOTBETCTBEHHO, HJIEMEHT A(J, I) COJCP)KUT YHCIO OYKOB, KOTOPHIC
HabOpasna J-1 KOMaHJa py BCTpede ¢ I-i Ha cBoeM mose. bynem cuuTarte, 4To 3a modemny
KOMaH/Ie 1aeTcs 2 04Ka, B CIIy4ae HUYbEH — OIHO OYKO, a IIPH MOPAKEHUH KOMaH/a 04-
KOB HE IOJTy4aerT.

Heo6xonumo ompenenuts 4eMnuoHa (WM HECKOJIBKO KOMaHA, HaOpaBLIMX MaKCHMallb-
HOE KOJMMYecTBO 04KkoB). B mmcrunre 4.10 mpuBeneHa mporpamMma, Mo3BOJISIONIAs OIpe-
IenuTh nodenutens (Wiu mobemuTeneii) TypHHpa. 37ech MBI CHadaia oOecriedrnBaeM
(hopMHpOBaHUE PE3YNIBTATOB TypHHpa C MOMOIUBIO AaT4YMKa ciydaiHbeix uyucen. Ilocme
ATOrO BBIMOJIHACTCS MOJCYET YMCIIa OYKOB, HAOpPaHHBIX MEpBOM KoMmaHou. M 3ToT pe-
3yJIbTaT MPUHUMAETCS 32 MaKCHMYyM, KOTOPBIH (HKCHpYeTCs B MEPEeMEHHON MaxBalls.
JHanee mocnenoBaTenbHO BBIYMCIAIOTCS HaOpaHHBIE OYKM OPYTMMH KoMaHgamu. B pe-
3ynbTaTe MBI MOJIY4aeM MaKCHMaIbHOE KOJIMYECTBO OYKOB IO UTOTaM TypHHUPA, KOTOPBIE
HaOpana xoMaHaa-ueMnuoH. [Ipu 3TOM B JIOMOJHUTEIHHOM MaccuBe B (PUKCHpYROTCS
pe3ysibTaThl, HAOpaHHBIC KKI0W KOMaH]IOM.

NuctnHr 4.10. OnpegeneHne nobegutens TypHupa

Module Modulel
Sub Main ()
Const N = 10
Dim A(10, 10) As Integer
Dim B(10) As Integer
Dim I, J, MaxBalls, Vr Max As Integer
Randomize ()
For T =1 To N
For J =1 To N
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If I <> J Then
A(I, J) = Int(3 * Rnd())
Else
A(I, J) =0
End If
Console.Write (A(I, J))
Console.Write (" ")
Next
Console.WriteLine ()
Next
MaxBalls = 0
For I =2 To N
MaxBalls = MaxBalls + A(1l, I)
Next
For I =2 To N
MaxBalls = MaxBalls + 2 — A(I, 1)
Next
B(l) = MaxBalls
For I =2 To N
Vr Max = 0
For J =1 To N
If T <> J Then
Vr Max = Vr Max + A(I, J)
End If
Next
For J =1 To N
If T <> J Then

Vr Max = Vr Max + 2 — A(J, I)

End If
Next
B(I) = Vr Max
If Vr Max > MaxBalls Then
MaxBalls = Vr Max
End If
Next
For T =1 To N
If B(I) = MaxBalls Then
Console.WriteLine (I)
End If
Next
Console.Read()
End Sub
End Module
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PacueTt goxonos no oTaeny

B nBymepHOM MaccuBe XpaHUTCS HHGoOpManus o qoxomax oraena (10 JernoBek) 3a Kax-
IBIA Mecsil TeKymero rojga. HeoOxomumo mojcuuTaTh OOIIYI0 CyMMY IO OTACTY 3a
KaXnplii kBapTan. B muctware 4.11 mpuBemeHa HeoOXomuMmas IporpamMma, TAE ITOCHe
BHECEHUS OILIAT OCYIIECTBIISICTCS TPYNIMPOBKA TaHHBIX 0 KBapTanaM. OTMETHM Ha3Ha-
YEeHHUE JIBYX IMePEMEHHBIX:

O 11— s 0603HAYEHUS TIEPBOTO MecsIla KBapTaa;
O 1.2 — st 0003HAYCHHS ITOCIICTHETO MecsIIa KBapTaa.

Pesynprar paboThI Tako# MpOTrpaMMbl IPUBEIEH Ha puc. 4.7.

JNnuctnHr 4.11. PacueT goxoaoB No KBapTanam

Module Modulel
Sub Main ()

Const N 10

Const M = 12

Dim A(10, 12) As Integer

Dim I, J, L1, L2, L, Sum As Integer

Randomize ()

For T =1 To N

For J =1 To M
A(I, J) = Int(500 * Rnd()) + 7000

Next

Next

For T =1 To 4
Sum = 0

Ll =1+ (I—-1) * 3
2 =3+ (I —1) * 3
For J =1 To N
For L = L1 To L2
Sum = Sum + A(J, L)
Next
Next
Console.Write (I)
Console.Write (" ")
Console.WriteLine (Sum)
Next
Console.Read()
End Sub
End Module

217070 o
217235
219718
217000

o

Pwuc. 4.7. BeiBoa nHdopmaumm B nporpamme, nNpuBefAeHHoON B NUCTuHre 4.11
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AHanus cpegHen 3apnnaTtbl COTPYAHUKOB

B nBymepHOM MaccuBe XpaHUTCS HHboOpManms 0 1oxomax oraena (10 geaoBek) 3a Kax-
JIBIA MecsI] B TeueHue roja. HeoOXoqumMo MoCYUTaTh YUCIO COTPYAHHUKOB, Y KOTOPBIX
TIOXOBI 3 TOJ] OKA3JIMCh BBIIIE CPEAHUX MO OTAeHy. B nmuctunre 4.12 npuBeneHa HeoO-
XO0JIUMas porpaMma.

Jluctuur 4.12. NMopcyeT Yncna cCOTPYAHUKOB MO YCIOBUIO

Module Modulel
Sub Main ()
Const N 10
Const M = 12
Dim A(10, 12) As Integer
Dim I, J, Col As Integer
Dim Srednee, Sr As Single

Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(500 * Rnd()) + 7000
Next
Next
Srednee = 0
For T =1 To N
For J =1 To M
Srednee = Srednee + A(I, J)

Next
Next
Srednee = Srednee / 10
Col =0
For T =1 To N
Sr =0

For J =1 To M
Sr = Sr + A(I, J)
Next
If Sr > Srednee Then
Col = Col + 1
End If
Next
Console.Write ("KosmuecTBo = ")
Console.WriteLine (Col)
Console.Read()
End Sub
End Module

B nuctunre 4.13 mpuBeneH Oojee 3KOHOMHYHBIA BapHaHT NpEAbIAYyLICH MPOrpamMMbl.
A MIMEHHO 3alloJHeHHEe JTaHHBIMH MAacCHBa BBIMOJHAETCS BMECTE C MOJCYETOM CPEIHEro
3HAYCHMUS.
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NucTtnHr 4.13. NogcyeT Yncna cCoTpyaAHUKOB MO YCNOBUIO

Module Modulel
Sub Main ()
Const N = 10
Const M = 12
Dim A(10, 12) As Integer
Dim I, J, Col As Integer
Dim Srednee, Sr As Single

Randomize ()
Srednee = 0
For T =1 To N
For J =1 To M
A(I, J) = Int(500 * Rnd()) + 7000
Srednee = Srednee + A(I, J)

Next
Next
Srednee = Srednee / 10
Col =0
For T =1 To N
Sr =0

For J =1 To M
Sr = Sr + A(I, J)
Next
If Sr > Srednee Then
Col = Col + 1
End If
Next
Console.Write ("KommuecTBo = ")
Console.WriteLine (Col)
Console.Read()
End Sub
End Module

NMopcuyeT aneMeHTOB MO ycnoBuro

3amaH IBYMEpHBIN YHCIOBOI MacCHB pa3MEPHOCTH N Ha N. TpeOyercst moICYUTaTh YHUCIO
MIOJIOKUTENBHBIX 3JIEMEHTOB, Pa3MEIICHHBIX BBIIIE IVIABHOW JUAroHaid, YyTO pacrojara-
FOTCS OT DJIEMEHTA A (1,1) JI0 dJIeMeHTa A (N,N). B muctunre 4.14 nmpuBeaeHa HEOOX0aH-
Mas Iporpamma.

[IpocMOTp 31€MEHTOB, PACIOIOKEHHBIX BBIIIE TTaBHON AHATOHAJH, peanu3yeTcs C Io-
MOILBIO CIETYIOIIEr0 BIOKEHHOTO IUKJIA:

For I =1 To N
For J=1I+ 1 To N
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INucturr 4.14. NMopgcyeT Ynucna 3anNeMeHTOB MO YCIOBUIO

Module Modulel
Sub Main ()
Const N = 10
Dim A(10, 10) As Integer
Dim I, J, Cols As Integer
Randomize ()
For T =1 To N
For J =1 To N
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
Cols =0
For T =1 To N
For J=1I+ 1 To N
If A(I, J) > 0 Then
Cols = Cols + 1
End If
Next
Next
Console.Write ("KommuecTtBo = ")
Console.WriteLine (Cols)
Console.Read()
End Sub
End Module

Mopacuer CYMMbI 3J1IeMEeHTOB no ycrnoBuio

3amaH ABYMEPHBII YUCIOBOM MAaCCHB Pa3MEPHOCTH N Ha N. Tpedyercs moacuuTaTh CyMMy
OTPHULIATEIBHBIX SJIEMEHTOB, Pa3MEIICHHBIX BBIIIEC IJIABHOW OUArOHAJIM, KOTOpas paciio-
JaraeTcsi OT BJIEMEHTA A (1,N) JIo 3JeMeHTa A (N, 1). B nmuctunre 4.15 npuBenena aeodxo-

JuMast IporpaMma.

NuctnHr 4.15. NogcyeT cymMbl 3N1€MEHTOB MO YCIIOBUIO

Module Modulel
Sub Main ()
Const N = 10
Dim A(10, 10) As Integer
Dim I, J, Sum As Integer
Randomize ()
For T =1 To N
For J =1 To N
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
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Sum = 0
For T =1 To N
For J =1 To N — I
If A(I, J) < 0 Then
Sum = Sum + 1
End If
Next
Next
Console.WriteLine (Sum)
Console.Read()
End Sub
End Module

HaxoxaeHne UHOEKCOB 3N1eMEHTOB

3a1[aH ILBYMepHBIﬁ YHUCJIOBOM MacCHUB PasMCPHOCTHIO N Ha M. Hy)KHO BBIBECTU Ha 3KpaH
HUHACKCHI IICPBBIX (Ha‘II/IHaﬂ C Ha4YaJIbHBIX CTOJ'I6HOB) TIOJIOKHUTCIIBHBIX 3JICMCHTOB B KaXX-

noii ctpoke. B muctuare 4.16 mpuBenena HeoOXoauMas IporpamMmma.

NuctnHr 4.16. HaxoxpeHne NHAEKCOB NepPBbIX MONIOXUTENbHbLIX 3/1IEMEHTOB

Module Modulel

Sub Main ()
Const N = 10
Const M = 10

Dim A(10, 20) As Integer
Dim I, J As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
For T =1 To N
For J =1 To M
If A(I, J) > 0 Then
Console.Write (I)
Console.Write(" ")
Console.WriteLine (J)
Exit For
End If
Next
Next
Console.Read()
End Sub
End Module
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Paccmotpum enie onHy moxoxkyro cutyanuio. IlycTs 3a1aH IByMEpHBIM YUCIOBONM Mac-
CUB Pa3MEpHOCTHIO N Ha M. Heo0X0MMO BRIBECTH Ha SKpaH HHJEKCHI MOCICIHUX OTPH-
LIaTEIBHBIX AJIEMEHTOB B KaXK10M cTpoke. B muctunre 4.17 npuBeneHa cOOTBETCTBYIOMIAS
9TOM 3a/1aue Mporpamma.

JNnctnHr 4.17. HaxoxpeHne NHAEKCOB OTpULIATENbHbIX 3JIEMEHTOB

Module Modulel
Sub Main ()
Const N = 10
Const M = 20
Dim A(10, 20) As Integer
Dim I, J As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
For T =1 To N
For J = M To 1 Step -1
If A(I, J) < 0 Then
Console.Write (I)
Console.Write(" ")
Console.WriteLine (J)
Exit For
End If
Next
Next
Console.Read()
End Sub
End Module

HaxoxpaeHune YHUKalNbHbIX 3JIeMeHTOB

3amaH IBYMEpPHBIN YHCIOBOH MAacCHB Pa3MEepHOCTHIO N Ha M. TpebyeTcst BEIBECTH Ha JK-
PaH TOJBKO YHUKAJIbHBIE JJIEMEHTHI B KaX10H cTpoke. Tak, eciiu B OIpeIeIeHHON CTPOKe
€CTh OJIMHAKOBBIC 3JIEMEHTHI, TO UX BBIBOOUTH He Hato. B muctunre 4.18 npuseneHa He-
o0xoanmasi mporpamma. 31ech Mepe] BBIBOJAOM OYEPETHOTO 3JIEMEHTa Mbl IpeABapH-
TEJIBHO AHAIM3UPYEM NPEABIYIINE NIEMEHTHI B JAHHON CTPOKE.

JNnuctnHr 4.18. HaxoxpeHne yHUKanbHbIX 35IEMEHTOB B KaXAoMW CTpoKe

Module Modulel
Sub Main ()
Const N = 10
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Const M = 10
Dim A(10, 10) As Integer
Dim I, J, L, Flag As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = Int(10 * Rnd())
Next
Next
For T =1 To N
For J =1 To M
Flag = 0
For L=1To J—1
If A(I, J) = A(I, L) Then

Flag =1
Exit For
End If

Next
If Flag = 0 Then
Console.Write(" ")
Console.Write (A (I, J))
End If
Next
Console.WriteLine ()
Next
Console.Read()
End Sub
End Module

AHanus TecTMpoBaHus

B nBymepHOM MaccuBe pa3MEPHOCTBIO N Ha M XpaHUTCs MH(GOpMaLus O pe3ynbTaTax Tec-
TUPOBAHUS CPEAM Y4YalIUXCs MO MATH TeMaM. TpeOyercs BRIBECTH HOMEpa yYaCTHHUKOB
(HOMepa CTpOK IBYMEPHOTO MaccuBa), KOTOpble B cyMMe HaOpamu Oonee 100 Gamios.
B muctunre 4.19 npuBeneHa HeoOXoauMast sl peIIeHUs 3TOH 3a/1a4ul MPOrpaMMa.

JIncTnHr 4.19. AHanNu3 TeCTUPOBAHMUA yYalluxcs

Module Modulel
Sub Main ()
Const N = 10
Const M = 5
Dim A(10, 5) As Integer
Dim I, J, Sum As Integer
Randomize ()
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For T =1 To N
For J =1 To M
A(I, J) = Int(50 * Rnd())

Next

Next

For T =1 To N
Sum = 0

For J =1 To M
Sum = Sum + A(I, J)
Next
If Sum > 100 Then
Console.WriteLine (I)
End If
Next
Console.Read()
End Sub
End Module

N3MeHeHMe 3HaKa 311eMeHTOB

B nBymepHOM MaccHuBe Pa3MEpHOCTBIO N Ha M 3JIEMEHTOB TpeOyeTcs ceNnaTh Cleayomee
mpeoOpa3oBaHue: B KaKAOM CTPOKE y IOCIEIHEr0 OTPULATENIEHOIO 3JEMEHTa CIEAyeT
ITIOMEHSTh 3HaK. B nmctunre 4.20 mpuBeneHa HeoOXomuMast sl pelieHns TaHHOW 3a7a9u

nporpamma.

Nucturr 4.20. UsmeHeHue 3HaKa y NpaBbIiX KpauHUX OTpULaTerNbHbLIX 31IEMEeHTOB

Module Modulel

Sub Main ()
Const N = 10
Const M = 20

Dim A(10, 20) As Integer
Dim I, J As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
For T =1 To N
For J = M To 1 Step -1
If A(I, J) < 0 Then
A(I, J) = -A(I, J)
Exit For
End If
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Next
Next
End Sub
End Module

M3MeHeHue 35IeMeHTOB Nno ycnosuro

B nBymepHOM MaccuBe pa3MEpHOCTBIO N Ha M DJIEMEHTOB TPEOYETCS CACNATh CISAYIONIee
peoOpa3oBaHue: B KXKIOW CTPOKE MAKCHMAaIbHBIN AJIEMEHT YMHOXHUTh Ha 10. B nwc-
tuHTe 4.21 npuBeneHa HEOOX0IUMas ISt TOTO IIporpamMma.

Nucturr 4.21. UsmeHeHne anemMeHTOB No YCIIOBUIO

Module Modulel

Sub Main ()
Const N = 10
Const M = 20

Dim A(10, 20) As Integer
Dim I, J, Maxsim As Integer
Randomize ()
For T =1 To N
For J =1 To M
A(I, J) = =50 + Int (100 * Rnd())
Next
Next
For T =1 To N
Maxsim = A(I, 1)
For J = 2 To M
If A(I, J) > Maxsim Then
Maxsim = A(I, J)
End If
Next
For J =1 To M
If A(I, J) = Maxsim Then
A(I, J) = A(I, J) * 10
End If
Next
Next
End Sub
End Module

Typ KOHSl Ha WaXMaTHOM JOCKe

PaccmoTpuMm 3amady, KoTopas 3aKio4aeTcs B pa3paboTKe MpOrpaMMBbl, MOASIUPYOLIEH
XO0Abl KOHA Ha maxMaTHoW fgocke. CopMmymnupyeMm CIOBECHOE ONMHCAHHE Pa3zpabOTKH.
[onp3oBarenb BBIOMpAET MPOU3BOJILHOE TIOJNIOKEHHE MaXMaTHON (QUTYPEHL, a 3aTeM Ipo-
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rpaMma aBTOMAaTUYECKU MPOABUTACT KOHS MO IMIaXMaTHOU JOCKE C YCIOBUEM, YTO JBAXK-
IIbI TOOBIBATh HAa OJJHOW KJIETKE KOHb HE MOXKET. TakuM 00pa3oM, MapuipyT KOHS 3aBep-
aeTcs, Korja HeT BO3MOKHOCTH TIepexo/ia ¢ TEKYIIero Mojs HU Ha OJIHY, eIle He Mmoce-
LIEHHYIO KIIETKY.

B kauecTBe aHanora maxMaTHOU JOCKH BhIOEpPEM JBYMEPHBIN MacCUB 8 Ha 8 AJIEMEHTOB.

Kak n3BecTHO, B maxmMaTax KOHb MOKET ITOMTH U3 3aJaHHOTI'O 110JI1 MaKCUMYM Ha BOCEMb
IOpyrux nojiei gocku. Ecnu ¢urypa pacmonoskeHa Ha Kparo JOCKH, TO YUCIIO BO3ZMOMKHBIX
X0ZI0B yMeHbIaeTcs. Takxke eciy moje Uil X0/1a y>Ke 3aHATO, TO KOHb ITIOMTH Ha HETO He
MOJXET.

BapuaHTsl X0I0B I1aXMaTHOTO KOHS ¢ IPOM3BOJIBHOTO TOJIS MOKa3aHbl Ha puc. 4.8, mpu
9TOM HyMepalusi BApHAHTOB B AajibHEHIIEM OyJeT OTpa)kaThCsl B ajrOPUTME MapIIpyTa
HMEHHO B TakoM Buae. Hampumep, BapuaHT ¢ HOMepoM 2 CBs3aH ¢ IepeMelieHueM ¢u-
T'Ypbl Ha OJHY KJIETKY BBEpPX U JIBE KJIETKHU BIIPABO.

1 2 3 4 5 6 7 8 X

Puc. 4.8. Bo3aMOXHble X0Abl KOHS1

ChopmynupyeM alropuT™M BeIOOpa odepeqHOro Xojaa. B mukie mociiemoBaTtenbHO Mpo-
CMaTpHUBAIOTCS] BO3MOXKHBIE BAPHAHTHI XOA0B U3 TEKyLIero nois. [IpocMoTp BO3MOXKHBIX
MOJIeH OCYIIECTBISIETCS MOCIIeI0BAaTEIbHO, HAUMHAS ¢ IIepBOro BapuaHrta. Eciu ouepen-
HOW paccMaTpHBaeMbIil BapHaHT XOJ[a BO3MOXKEH (JlaHHAas KJIETKa pacrojiaraercs B mpe-
Jenax JOCKU M KOHb Ha 3TOH KJIETKE ellle He ObLT), TO BBIIOIHACTCS MepeMelneHne Gury-
pBl B COOTBETCTBHH C ITHM BapHaHTOM. Eciu X071 HEBO3MOXKEH, TO MPOCMAaTpPHUBAETCS
CIIEIYIOIINN BapHaHT M Jaliee, BIUIOTh JO BOCbMOro. Eciau HM OIWH XOA W3 TEKyIeH
KJIETKA HEBO3MOXEH, TO TYp IAXMATHOIO KOHS Ha 3TOM 3aBEpIIaeTCsl.

Jis mporpaMMHOTO 3alOMUHAHUS XOJOB KOHS HaM MOTpeOyeTcs NBYMEpPHBIH MacCHB
A(N, N). Bo3MmokHBIC X016l KOHsI OyieM Ha3bIBaTh BapHAHTaMH, a JUIsi 0003HAUCHHS Ba-

pUAHTOB BBEIEM IEPEMEHHYIO K, KOTOpas MOXET NpUHUMaTh 3HadyeHus or 1 mo 8
(tabm. 4.1).
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Ta6nuua 4.1. [JaHHble 0ris 8bINoIHeHUsS xo00a WaxmMamH-Ho20 KOHS

K HoBoe HoBoe 3HauyeHue anemeHTa 3HauyeHue anemeHTa
3HayeHue Y 3HayeHue X MaccuBa Dy (K) MaccuBa Dx (K)
1 Y-2 X+1 -2 1
2 Y-1 X+2 -1 2
3 Y+1 X+2 1 2
4 Y+2 X+1 2 1
5 Y+2 X-1 2 -1
6 Y+1 X-2 1 -2
7 Y-1 X-2 -1 -2
8 Y-2 X-1 -2 -1

Hanpumep, npu TpeTheM BapHaHTe X0/a (K=3) K TEKyIlIeMy 3HAUeHUIO KOOPIHHATHI X J0-
0aBIsieTCs 3HAUCHHE 3JIEMEHTa MAacCchBa Dx (3), & K TEKYIIeMy 3HAUYCHHIO KOOPJAWHATHI Y
J00aBIsieTCs 3HAUEHHE Dy (3).

[IporpamMMHas peanu3anys nNpeIcTaBlcHa B IUCTHHTE 4.22.

JNnctunr 4.22. Typ lWwaxMaTHOro KOHA

Module Modulel

Sub Main ()

Dim Dx() As Integer = {O, 1, 2, 2, 1, -1, -2, -2, -1}
Dim Dy () As Integer = {0, -2, -1, 1, 2, 2, 1, -1, -2}
Dim Mass (8, 8) As Integer
Dim I, J, K, X, Y, VarX, VarY, Nom As Integer
For J =1 To 8

For T =1 To 8

Mass (I, J) =0

Next
Next
Console.WriteLine ("Beom HOMepa MOJIA IO TOpm30HTam")
X = Console.ReadLine ()
Console.WritelLine ("BBon HOMepa MOJIS MO BepTUKam ")
Y = Console.ReadLine ()

K=1
Mass (Y, X) = Nom
Do
VarX = X + Dx (K)
VarY = Y + Dy (K)
If (VarX < 1) Or (VarX > 8) Or (VarY < 1) Or (VarY > 8) Then
K=K+ 1
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Else
If Mass (VarY, VarX) > 0 Then
K=K+ 1
Else
X = VarX
Y = VarY
Nom = Nom + 1
Mass (Y, X) = Nom
K=1
End If
End If

Loop While K <= 8
For I =1 To 8
Console.WriteLine ()
For J =1 To 8
If Mass (I, J) = 0 Then
Console.Write (" ")
ElseIf Mass (I, J) <= 9 Then
Console.Write(" ™)
Console.Write (Mass (I, J))
Else
Console.Write (" ")
Console.Write (Mass (I, J))
End If
Next
Next
Console.Read()
End Sub
End Module

3agaHusa ns EN9

B 3amanusx naHHOrO pasjena TpeOyeTcs NpoaHaIN3UpOBaTh IMPOrpaMMHBIN KoJ 0e3 Hc-
M0JIb30BAaHUSI KOMIIBIOTEPA U cIenaTh NpaBUIbHBIN BEIBOA. B mocieanem pasnerne riiaBbl
MIPUBEICHBI IPABUIBHBIE OTBETHI.

3ANAYA 4.1

Han ¢parMeHT nporpaMmbl, KOTOPBIX TpeacTaBiieH B muctuHre 4.23. YeMy paBHO 3Haue-
HUE C (4, 3), €CJIM TIepe]] IPUBEICHHBIMIA KOMaH/IaMH 3HaU€HHe C (4, 3) =10.

JnctnHr 4.23. ®parmeHT NnporpamMmbl k 3agaye 4.1

For N=1 To 6
For M=1 To 5
C(N,M)= C(N,M)+2*N-M
Next
Next
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3A0AYA 4.2

3HaveHus AIIEMEHTOB JIByMEPHOTO MaccHBa A pa3MepoM 5 Ha 5 3afaroTcs ¢ MOMOIIBIO
BJIOKCHHOTO LIMKJIA BO ()parMeHTe, MpeACTaBIeHHOM B JTUCTUHTE 4.24. CKOIBKO JIeMEH-
TOB MaccuBa OynyT 6onbiie 10?

JIncTnHr 4.24. ®parmeHT K 3agaHuio 4.2

For I=1 To 5
For J=1 To 5
A(I,Jd)=1 *J
Next
Next

3AN0AYA 4.3

3HaueHHs HIIEMEHTOB JIByMEPHOTO MAacCHBa A pa3MepoM 5 Ha 5 3aJaroTcs ¢ TMOMOIIBIO
BIIO’KEHHOTO IHKJIA BO (hparMeHTe, mpeAcTaBIeHHOM B TUCTHHTE 4.25. CKOIBKO dIIeMeH-
TOB MaccuBa OyayT OoibIe 27?

JNnctunr 4.25. ®parmeHT Kk 3apave 4.3

For I=1 To 5
For J=1 To 5
A(I,J)= I Mod J
Next
Next

3AN0AYA 4.4

3HaueHUs DIIEMEHTOB JBYMEPHOTO MacCHBa pa3MepoM 7 Ha 7 3alar0Tcs C MOMOIIBIO
BJIO)KEHHOT'O IIUKJIA BO (pparMeHTe, MpecTaBieHHOM B JucTuHre 4.26. CKOJIBKO dJIeMeH-
TOB MaccrBa OyAyT UMeTh 3HaueHus O0obime 07

JInctuHr 4.26. dparmeHT Kk 3apaye 4.4

For I=1 To 7
For J=1 To 7
B(I,J)=J—1I
Next
Next

3A0AYA 4.5

3HaueHus 3JIEMEHTOB JIBYMEPHOTO MacchBa A pa3MepoM 4 Ha 4 TepBOHAYaIbHO OBLIH
paBHBI HyJNIO. 3aTeM 3HAYEHUS 3JIEMEHTOB MEHAIOTCS C MOMOIIBIO BIOKEHHOTO OIEpaTo-
pa muKiIa Bo (hparMeHTe MpOrpaMMEl, MPEACTaBICHHOM B JucTUHTE 4.27. CKOJBKO 3Je-
MEHTOB MaccHBa OyyT paBHbI 17
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JIncTnHr 4.27. ®parmeHT Kk 3agaye 4.5

For N=1 To 4
For K=N to 4
A(N,K)= A(N,K) + 1
A(K,N)= A(K,N) + 1
Next
Next

3AIAYA 4.6

Han ¢parMeHT nporpaMMbl, KOTOPBIH TpeacTaBiieH B muctuHre 4.28. YeMy paBHO 3Haue-
HUE C (3, 5) MOce BBIIOJIHEHHS JaHHOTO ()parMeHTa.

JNlnctuur 4.28. ®parmeHT nporpaMmbl K 3agaye 4.6

C(3,4)=5
C(2,5)=1717
C(2,4)= 2
For N=3 To 4
For M=4 To 5
C(N,M)= C(N-1,M)+ C(N,M)
Next
Next

3A0AYA 4.7

3Ha4yeHUs1 IEMEHTOB ABYMEPHOIO MaccuBa A pa3MepoM 4 Ha 4 3aJaloTcsl C IOMOLIBIO
BIIO’KEHHOTO IHKJIA BO (hparMeHTe, nmpeacTaBieHHoM B TUCTHHTE 4.29. CKOIBKO dIIeMeH-
TOB MaccrBa OyAyT MEHbIIE 57

JNluctunr 4.29. ®parmeHT K 3apgaHuio 4.7

For I=1 To 4
For J=1 To 4
A(I,J)= I * J+I
Next
Next

3AN0AYA 4.8
3HaueHUs IIEMEHTOB JABYMEPHOI'O MacCHBa A pa3MepoM 3 Ha 3 3aJaloTcs C MOMOIIBIO

BJIOKEHHOTO LIMKJIA BO (hparMeHTe, npeactasieHHoM B JuctuHre 4.30. CKoIbKO 3JIeMeH-
TOB MaccuBa OyayT Oosblie 2?
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JNincturr 4.30. ®parmeHT K 3apade 4.8

For I=1 To 3
For J=1 To 3

A(I,J)=I \ J Mod J
Next
Next

3A0AYA 4.9

3HaueHUs >JIEMEHTOB JBYMEPHOIO MacCHBa pa3MepoM 5 Ha 5 3aaloTcs ¢ MOMOILBIO
BJIOKCHHOTO LIMKJIa BO (hparMeHTe, npeacTaBieHHoM B uctuHre 4.31. CKOIBKO dIeMeH-
TOB MaccHBa OyAyT HMeTh 3HAUeHUs, paBHbIE (?

JNnctnHr 4.31. ®parmeHT Kk 3agave 4.9

For I=1 To 5
For J=1 To 5
B(I,J)= J Mod I
Next
Next

3AIAYA 4.10

3Ha4yeHus1 JIEMEHTOB IByMEPHOIO MaccuBa A pa3MepoM 4 Ha 4 mepBOHAYaIbHO OBLIH
paBHBI eUHMIIE. 3aTe€M 3HAUEHHUS 2JIEMEHTOB MEHSIOTCS C TIOMOIIBIO BJIOKEHHOTO oTepa-
TOpa UUKJIAa BO (pparMeHTe MpOrpaMMsbl, MpeacTaBieHHOM B JucTuHre 4.32. CKOIBKO
3JIEMEHTOB MaccuBa OyayT paBHBI (7

JInctuHr 4.32. dparmeHT Kk 3apaye 4.10

For N=1 To 4
For K=1 To 4
A(N,K)= A(K,N) — 1
Next
Next

3ANAYA 4.1

Han ¢parment nporpammsl (nuctuHr 4.33), oOpabareiBatolield IBYMEPHBIH MacCHUB A
pasmepoM N Ha N. IlpeacraBum maccuB B BHAE KBaApaTHOH TaOIMLbI, B KOTOPOH VI
3JIEMEHTa MacCHBa A (I,J) BEJHMYMHA I SBISIETCS HOMEPOM CTPOKH, a BEIWYMHA J HOMeE-
poM cTonbua, B KOTOPOM DACIIONIOKEH 3JIeMEHT. UTo JenaeT paccMaTpUBAaEMbIH aro-
puTM™:

O MeHsieT MecTaMU AJIEMEHTHI IBYX JUaroHaye;

O MeHsieT MecTaMU AJIEMEHTHI IMaroHalii U K- CTPOKH;
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O MeHseT MECTaMH dJIEMEHTHI JUAroHaJl M K-TO CTOJIONA;

O MeHseT MeCTaMH DJIEMEHTHI K-i CTPOKH M K-TO CTOJIOMA.

JNnctnHr 4.33. ®parmeHT Kk 3agaye 4.11

K=1

For I=1 to N
C= A(I,K)
A(I,K)= A(K,I)
A(K,I)=C

Next

OTBeTbl K 3agavyam v 3agaHumam m3 EINd

3agava 4.1

3nech TpeOyeTcsl TOIBKO MOJICTaBUTh YHcia (N=4 U M=3) U BBIIOIHUTH apUPMETHIECKOE
Berumciienue: 10 + (2 * 4 — 3) = 15.

3apgavya 4.2

Bcero B MaccuBe 25 3meMeHTOB U TpeOyeTcsl TpoaHAIN3UPOBATh PE3YNIbTAT BEIYHACICHUS
Ka)X/IOTO dIIEMEeHTa MaccuBa. Tak, pe3yibTaTsl Oonbine 10 matoT mpousBeneHus: 5 Ha 5;
4na5;50a4;4Ha4;5Ha3;3 Ha5;4Ha 3; 3 Ha 4. B pesynbTare moiaydaeM, 9YTO YUCIIO
HMHTEPECYIOIINX HAac JIEMEHTOB MaccHBa PaBHO 8.

3apgava 4.3

Bcero B MaccuBe 25 31eMeHTOB U TpeOyeTCs IpOaHAIM3UPOBATh PE3yJIbTaT BIUUCIICHUS
ocTaTKa OT JejieHusl I Ha J. Tak, pe3ynbTaTel OOsblIe 2 Jal0T OCTAaTKH OT JAeJeHus: 3 Ha
4; 3 Ha 5; 4 Ha 5. B pesynbrare noxydaem oTeet 3.

3apgavya 4.4

[Ipoananu3upyeMm IByMepHBI MacCUB MO cTpokaMm. B mepBoit ctpoke (mpu 1=1) Takux
AJIEMEHTOB HACYHTHIBAETCS O IITYK, BO BTOPOW (IIPW I=2) TaKUX DJIEMEHTOB 5 MITYK.
[Iponomkas ananu3 CIeAyIONUX CTPOK, MOTyYuM oTBeTH: 4, 3,2, 1, 0.

B wrore momy4aercs, 4TO B MAaCCHBE YHCIO IOJOXHMTEIbHBIX 3JEMEHTOB PaBHO
6+5+4+3+2+1=21 3HaucHue.

3agava 4.5

JIro0oii crtoco0b perieHus 3aKIoYaeTcs B MOCIEA0BATEIEHOM aHAIN3€E BBITOJHEHUS 1TUK-
7oB. B Tabn. 4.2 npuBeneH OAWH U3 BapUaHTOB TaKOrO aHanM3a. 37eCh IEPBBIC JBa
CTOJIOIIa COOTBETCTBYIOT OUEPEIHBIM 3HAUCHHUSAM CUCTYMKOB ILIMKJIOB, a ITOCIIEIYIOLIUE
JIBA IPYTUX CTOJI0LIa COOTBETCTBYIOT 3HAUEHUSM A (N, K) M A (K, N), KOTOPbIC BBIUNCIISIOT-
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Csa B TUKJIC (3aMeTI/IM, YTO BJIOKCHHBIN UK BBIYHUCIIACTCA OT N 10 4) Takum o6pa30M,
BCEro B MacCHBe 6 QJICMCHTOB, KOTOPBIC PAaBHbBI 1.

Tabnuuya 4.2. PeweHue 3adayu 4.5

N A(N,K) A(K,N)

1 A(l,1)=1 A(1,1)=2
1 A(l,2)=1 A(2,1)=1
1 A(1,3)=1 A(3,1)=1
1 A(l,4)=1 A(4,1)=1
2 A(2,2)=1 A(2,2)=2
2 A(2,3)=1 A(3,2)=1
2 A(2,4)=1 A(4,2)=1
3 A(3,3)=1 A(3,3)=2
3 A(3,4)=1 A(4,3)=1
4 A(4,4)=1 A(4,4)=2

OmHAaKO MOXHO TIPEAJTIONKUTH M APYroi BapuaHT aHanm3a (Tadx. 4.3). B aTom cirydae Mbl
thopmupyem Tabnuiry pazmepom 4 Ha 4 (BH3yalbHOE MpejacTaBieHne MaccuBa 4 Ha 4) u
HauMHaeM TOCIEA0BaTeIbHO BBITIONIHATE 1AW, YKa3aHHbIe B IUKIaX. [locie oyepenHoro
Iara B COOTBETCTBHHU C IUKJIAMH MBI KOPPEKTHPYEM 3HAUCHHS PAacCMaTPHBACMBIX dJIe-
MeHTOB. [lociie 3amomHeHns: TabIUIBI MPOCTOM TepecyeT MPUBOAMT K TOMY K€ 3Haye-

HHUIO, paBHOMY 0.

Ta6bnuya 4.3. Bmopoli sapuaHm peuweHusi 3adadyu 4.5

N K=1 K=2 K=3 K=4
N =1 A(l1,1)= A(1,2)=1 A(1,3)=1 A(1,4)=1
N =2 A(2,1)= A(2,2)=2 A(2,3)=1 A(2,4)=1
N =3 A(3,1)= A(3,2)=0 A(3,3)=2 A(3,4)=1
N =4 A(4,1)=0 A(4,2)=0 A(4,3)=0 A(4,4)=2
3apgava 4.6

3nech TpeOyeTcsl MpoaHAM3UPOBaTh paboTy anropurMa. Tak Kak Hac MHTEpPECYeT dJie-
MEHT U3 TPeThel CTPOKH (IIEMEHT C(3,5)), TO paCCMOTPHM BBITOIHEHHE BHYTPEHHETO
1uKia (1o M) mpu N=3. Tak, Ipu M=4 TOTYUHUM:

C(3,4)= C(2,4)+ C(3,4),

YTO TIOCJIE MOJICTAHOBKHU MPUBOJUT K pE3yJIbTaTy, paBHOMY 7.
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CJ'IG)Iy}OH_[eC BBITTIOJIHCHUEC BHYTPCHHCTO LIUKJIA IPUBOJUT K PC3YJIbTATY:
C(3,5)=C(2,5+ C(3,5),

4TO JaeT OTBeET 14.

3agava 4.7

Bcero B maccuBe 16 ameMeHTOB U TpeOyeTCs MTPOAHATTU3UPOBATL PE3YIIHTAT BEITHCICHUS
KaXXJI0T0 DJIEMEHTa MaccuBa. Tak, pe3yJbTaT, MCHBIIHHA 7, TAIOT 3HAUYCHUS:

I=1, J=3;
1=3, J=1.

B utore noxydaem, 4T0O YMCIO HHTEPECYIOLIMX HAC SJIEMEHTOB MAaCCHBA PABHO 6.

3apgava 4.8

Bcero B MaccuBe 25 3meMeHTOB U TpeOyeTcsl TpoaHAIN3UPOBATh PE3YNIbTAT BEIYHUCICHUS
BBIPa)KEHUS, TJI€ HCIOIb3YETCA LETOYNCICHHOE AEJICHUE U OCTATOK OT JEeNICHHUS.

Taxk, BEIUHCIICHUS AIOT:
1\ 1mod 1 = 0
1\ 2 mod 2 = 2,
3 mod 3 =

1 mod 1 =

2 mod 2 =

mod 3 =

1 mod 1 =

N © W NN O W

w w NN

2 mod 2 =

P g
w

3 3 mod 3 = 3.

U3 3T0r0 MOXKHO crenaTh BHIBOA O TOM, YTO B MAacCHBE MMEIOTCS TPU DJIEMEHTa, 3Haye-
HUS KOTOPBIX Oouible 2.

3agava 4.9

[Ipoananu3upyem AByMEpHBIH MaccuB IO cTpokaMm. B mepBoii ctpoke (mpu I=1) Takux
aneMeHTOB (paBHbIX () HACUUTHIBACTCS 5 MITYK, BO BTOPOii (mpu 1=2) 2 mryku. [Iposon-
Kasl aHaJIM3 CIEAYIOIUX CTPOK, moxyuum: 1, 1, 1. B utore: 5+2+1+ 1+ 1 = 10 sie-
MEHTOB MaCCHBa UMEIOT HyJIEBbIC 3HAUCHUSI.
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3agaya 4.10

PaccmoTpum BapumaHT aHanm3a, OCHOBaHHBIN Ha JMaHHBIX Tabn. 4.4. B atom ciydae mbl
dhopmupyem Tabnuiry pazmepoMm 4 Ha 4 (BU3yalbHOE TpEACTaBlIeHHe MaccuBa 4 Ha 4) 1
HauyWHAEM ITOCIICIOBATEIHPHO BRITIONHATH IIard, YKa3aHHbIC B ITUKIIAxX. [locie ogepeaHoro
mara B COOTBETCTBUU C IIUKJIAMHU KOPPEKTUPYEM 3HAUCHUSI PAaCCMATPUBAEMBIX DIIEMEH-
ToB. [locne 3amoHeHUs TaOIUIBI MPOCTOH TepecdeT MPUBOIUT K pe3ynbraty: 10 sie-
MEHTOB MacCHBa UMCIOT HYJICBBIC 3HAUCHHUS.

Ta6bnuuya 4.4. PeweHue 3adayu 4.10

N =1 R=2 K=3 K=4
N =1 A(1,1)= 0 A(1,2)=0 A(1,3)=0 A(1,4)=0
N =2 A(2,1)=-1 A(2,2)=0 A(2,3)=0 A(2,4)=0
N =3 A(3,1)=-1 A(3,2)=-1 A(3,3)=0 A(3,4)=0
N =4 A(4,1)=-1 A(4,2)=-1 A(4,3)=-1 A(4,4)=0
3agavya 4.11

ITporpamMMa BBITIOJIHSAET BBIYHUCICHUE B OJHOM IMKJIC IO IMEPEMCHHON TI. 3HAYCHHE WH-
JieKca K B MPOTpaMMe HE MEHSCTCS. PaccCMOTpHUM 3JIEMEHT A (2,1). DTOT 3JIEMEHT paciio-
J0xeH B 1-M cronbrie 2-it ctpoku. Kak BUIHO M3 anroput™a, ero 3HadeHHe MCHSIETCS Ha
3HaYeHUe dIeMeHTa A (1,2). COOTBETCTBEHHO B A (1,2) 3allMCBIBACTCA MUCXOMHOE 3HAUe-
HHE A (2,1). AHAJOTMYHO MEHSIOTCS MECTaMH DJIEMEHTHI A (3,1) M A(1,3) U T. A. TakuM
00pa3oM, BBITOJIHSIETCS 3aMCHA 3JIEMEHTOB IEPBOTO CTOJIOIA HA DJICMEHTHI IEPBON CTPO-
ku. B pesynbTaTe moaxoauT Bepcus OTBeTa — OOMEH 3HAYCHUM JJIEMEHTOB K-H CTPOKH U
K-TO CTOJIOIIA.
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Ctpoku

3HauuTeNbHAS 9YacTh HHPOPMAIIMH, C KOTOPOI MBI paboTaeM, MpeACTaBIsueT cO00i TeKCT.
Tekcr ¢akTuuecku sBusercs HaOOpoM CUMBOJIOB. s paboThl ¢ TaKUMH JaHHBIMH
B belicuke nMeercs cnelMalbHBINA TUI JAHHBIX — String. Ecau B mporpaMme co3aartb
MEPEMEHHYI0 JAHHOTO THIIA, TO B HEH MOKHO XpaHHUTh TEKCTOBYIO CTPOKY HIHHON OT 0
JI0 IBYX MIJUTHAPJIOB CUMBOJIOB B Koauposke Unicode [1].

B at10i1 rI1aBe MBI paccMOTpUM pa3IHdHbIe TPHUEMBI paboThl co cTpokamu. [Ipu aTom mo-
3HAKOMHMMCSl KaK CO CTaHIApTHBIMH (YHKIMSAMH, IPEAHA3HAYEHHBIMH JUI1 pabOTHl €O
CTPOKaMH, TaK pa3paboTacM HECKOIBKO CBOUX aJlTOPUTMOB 0OPaOOTKH CTPOK.

B npeovioywux enasax mbl yke ymoMUHAIN O TAKOM THIIE JTAHHBIX, KaK CTPOKa. Takxke
ObUI PacCMOTPEH psA MPUMEPOB, KACAIOIIMXCS HECIIOXKHBIX IEHCTBUH HaX CTPOKaMHU.
3nmeck 3Ta Tema OyneT MpOXO/DKEHA M MBI pa3depeM NpHeMbl pabdOThl CO CTPOKOBBIMU
JaHHBIMHU. Takke Ha MPaKTHMYECKUX MpUMepax MO3HAKOMUMCS C TUIIOBBIMHU 3aJaHUSIMH,
KacaroUMMucs paboThl CO CTPOKaMH.

dencrtBua Hag cTpoKamMu

Han crpokaMu J0ITyCTUMBI CIIEIYFOIINE ONEPALIUU:

O cuemieHue (COSAMHEHUE WU TIO-IPYTOMY CJIOKEHUE HECKOIBKUX CTPOK);
O npucBauBaHUE;

O OTHOIIEHHUS, KOTOPBIE UCTIONB3YIOTCS [Tl CPABHCHUS;

O BBOI/BBIBOLI.

Jg mumrocTpanuy AEHCTBUIM HAJ CTPOKaMH B JUCTHHTE 5.1 mpHBeaeH NpuMep UCHONb-
30BaHMs BBOJIA/BHIBO/IA, IPUCBAWBAHMSI U CIIOKEHHSI CTPOKOBBIX TlepeMeHHbIX. ClioKeHue
CTPOK Y MPHUCBAaWBaHUE UCTIONB3YETCS B CIEAYIOIEH TPOrpaMMHON CTPOKE JAHHOTO JINC-
THHTA:

D=A+"" 4+ B4+ """ 4 w4

31ech BBIMONMHSAETCS COEAMHEHHE IISITH CTPOK (TpeX CTPOK BXOJHBIX JAHHBIX M ABYX
CTPOK, KaXJ1ast U3 KOTOPBIX COCTOUT U3 OHOro mpoodena.
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JNuctunr 5.1. Npumep aercTBUIA Hag CTPOKamMMU

Module Modulel
Sub Main ()
Dim A, B, C, D As String
Console.WriteLine ("BeemuTe dammmo')
A = Console.ReadLine ()
Console.WriteLine ("BBemure mMa")
B = Console.ReadLine ()
Console.WriteLine ("BeremuTe oTuecTBO")
C = Console.ReadLine ()
D=A+""4+B+" "+ """ 4+ C
Console.WriteLine (D)
Console.Read()
End Sub
End Module

Yacroe neiicTBre, BCTpevaroieecs B IpOrpaMMHOM KOJI€, CBSI3aHO CO CPAaBHEHUEM CTPOK.
31ech HUKAKOH HOBU3HBI OTHOCHUTENIBHO PaHEE PACCMOTPEHHBIX MPHUMEPOB C UCIIOJIB30-
BaHHEM CpPaBHEHHMS (BCTPEUaJOCh B MPEAbIAyIIMX IJaBax) HeT. Omepaunuu OTHOLICHHS
(5, < > <> <= >=) NO3BOJSIOT BBHIIOJHUTH CPABHEHHE BYX CTPOKOBBIX OIEPAHIOB M
HCIIOJNIB3YIOTCS TIPU MIPOBEpKe ycnoBui. CpaBHEHHE CTPOK OCYILIECTBISIETCS CIE€Ba HaIpa-
BO JI0 MIEPBOr0 HECOBMAAAIOUIETO CUMBOJA. B 3ToM ciydae Oombiieii cuutaercs Ta cTpo-
Ka, B KOTOPOH KOJ| IIEPBOr0 HECOBMAJAIOIIETO cUMBOJIa Oosbine. Ecnu xe cTpoku coBma-
JAIOT MO JAJIMHE M COAEpXKaT OJHHU U Te K€ CUMBOJIBI, TO OHU CUMTAIOTCS paBHBIMU. [Ipu-
MepbI BBIpAKEHUI C NCIOIb30BaHUEM CPaBHEHUN CTPOK:

O "Omer " > "Omer" — JaHHOE BBIPOKCHUE MCTHHHO (PE3yJbTaT — True), T. K. B JICBOU
YaCTH BBIPAXKEHUS IPUCYTCTBYET JOMOIHUTEIBHBINA POOer;

O "lMera"="Baca" — JaHHOE BBIPAKEHHE JIOKHO (PE3yabTaT — False).

B nuctunre 5.2 mpuBenaeHa mporpamma, AEMOHCTPUPYIOLIAs NaHHbIE ACUCTBUS. 31€eCh
BBEJICHA JIOTHYECKasl IIEPEMEHHAs L, B KOTOPYIO ITOCIIEIOBATEIHHO 3aHOCUTCS PE3YNIbTaT
CpaBHEHUS CTPOK. Tak, CHavasa BEITIOJIHSICTCS OTIEPaTOp

L =A>B,
KOTOPBII IPUBOIUT K 3aHECEHUIO B IEPEMEHHYIO L 3HAaUEHUs True. B KOHCTpyKLMH
L=A=B

CHauaja BBITIOJHSETCS MPOBEpKa Ha PaBEHCTBO JABYX CTPOK (A M B), a 3aTe€M pe3ylbTaT
(False) 3aHOCHUTCS B IEPEMEHHYIO 1.

NuctuHr 5.2. NMpumep AencTBMA Hag CTPOKaMu

Module Modulel
Sub Main ()
Dim L As Boolean
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Dim A, B As String

A = "llera "

B = "llera"
L=A>B
Console.WriteLine (L)
A = "lleTa"

B = "Baca"
L=A=2B

Console.WriteLine (L)
Console.Read()
End Sub
End Module

PaccmoTpuMm mpuMep, CBSI3aHHBIM C BBOJOM C KJIABHATyphl HaOOpa (MaccHBa) CTPOK.
B nmuctunre 5.3 npuBeneHa pa3zpaboTka, B KOTOPO# MpH MOBTOPHOM BBOJIE YK€ BCTpe-
yaBIIeiica cTpoku paboTa nmporpammsl 3aBepmaercs. Kaxaas HoBas yHHKaJIbHasl CTPOKa
3alyChIBaeTCd B OUEPETHOW AIIEMEHT MacCuBa A(I). 37eCh MBI HCIOJb30BATH LHKI
C MpeIycIOBUEM While U MEPEMEHHYIO Flag. M3HadaabHO B 3Ty NEpEMEHHYIO 3alMChIBa-
erca 0, mpu oOHapyXKeHUH MOBTOPHO BBEICHHOW CTpoku BHOcuTcs 1. Lluxim mo BBomy
CTPOK BBIIOJIHACTCS A0 T€X HOp, IOKa HICTUHHO YCIIOBHE:!

While Flag = 0
B 3akmrouyuTtenbHON 4YacTu mporpaMMbl BBITIOJTHACTCA BBIBOJ BCEX PAHCC BBCACHHBLIX
CTPOK € ITOMOILIBIO LINKJIA!

For I =1 To N
Console.WriteLine (A(I))
Next

Ha puc. 5.1 nokazan pe3ynbraT BbIBOJA MH(OpMAIMK MpPU BBOJAE B MPOrpamMMy Tpex
CTpOK.

JNuctuHr 5.3. BBegeHne CTPOK C NPOBEPKON Ha MAEHTUYHOCTb

Module Modulel
Sub Main ()
Dim A(100) As String
Dim B As String
Dim N, I, Flag As Integer
Flag = 0
N=20
While Flag = 0
Console.WritelLine ("BeemouTe cTpoky")
B = Console.ReadLine ()
For T =1 To N
If B = A(I) Then Flag = 1
Next
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If Flag = 0 Then
N=N+1
A(N) =B
End If
End While
Console.WriteLine ("BeenmeHHEe CTPOKM:")
For T =1 To N
Console.WriteLine (A(I))
Next
Console.Read()
End Sub
End Module

BBeguTe CTpOKY: i
Mockea

BBeguTe CTpOKY:
ToMck

BeeauTe CTpPOKY:
MarHuToropck
BeeauTe CTpOKY:
ToMek

BBeeHHbIe CTPOKM:
Mockea

Tomck
MarHuToropcd

m

Puc. 5.1. BeiBog nHopmaLmm B nporpamme, NpuBeLEHHON B NIUCTUHrE 5.3

PaboTta co cTpokamu
KaK C aileMeHTaMu MacCUBOB

Crpoxka (akTHYECKH MpPeNCcTaBisieT co00i MaccuB CUMBOJOB. sl mOCTyma K KOHKpET-
HOMY CHUMBOJIy HEOOXOAMMO yKa3aTh WM, BEIOpaHHOE JAJISl CTPOKH, a TaKkKe B KPYTJIBIX
ckoOKax yka3aTb HOMep cuMBoja. Eciu ¢akTuueckast AIMHA CTPOKU COCTABISIET N CHM-
BOJIOB, TO CHMBOJIBI CTPOKH PaCIIOJIOKEHBI B MaccuBe ¢ MHAEKcaMu OT 0 10 N-1 BKJIIOYH-
TenpbHO. B nuctunre 5.4 npuBeneHa pa3paboTka, KOTOpas BBIBOAWT Ha IKPaH WHAEKCHI
3JIEMEHTOB MAacCHBa U CaMH CHMBOJIBI (3J€MEHTHI MaccuBa). [y BBIUMCICHUS AJIMHBI
CTPOKH MBI BOCIIOJIb30BATINCh (YHKIUEH Len.

Ha puc. 5.2 nokaszaH pe3yabTaT BBIIIOJIHEHUS JAHHON IPOrpaMMBl.

TMPUMEYAHUE

B npegbigyuiemMm npumMepe Takke ncnonb3oBanuncb Kpyrible ckobkn. OgHako Tam Mbl pa60-
Tann ¢ MaccMBOM CTPOK, rae Kakablll aNMeMeHT maccuBa npeacrtaBnan CTpoOKy B LEJIOM.
30ech xe Mbl ocyuwiecTendaem goCcTyn K cMMBoOnaMm.

Nuctuhr 5.4. [loctyn K cCMUMBONaM CTPOKU C NOMOLLbIO MaccuBa

Module Modulel
Sub Main ()
Dim A As String
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Dim I As Integer
Dim C As Char

A = "Bercuk"
For T = 0 To Len(A) — 1
C = A(I)

Console.Write ("Mumexkc = ")
Console.Write (I)
Console.Write (" SsyiemenT = ")
Console.WriteLine (C)

Next

Console.Read()

End Sub
End Module

MHpekc = 0 InemeHT =
MHaekc = 1 InemeHT
WHOeKe = 2 IneMeHT
MHAeKe = 3 IneMeHT
WHaekc = 4 InemMeHT
MHOeKC = 5 INeMeHT =

I
A= 0 =@ m
m

Puc. 5.2. BbiBog nHopmaLmm B nporpamme, NpuBEAEHHON B NIUCTUHrE 5.4

Paccmotpum emne omuH mpuMep Ha JaHHYIO Temy. Tak, HEOOXOIWMO TIO BBEIEHHOMN
C KJIaBHaTyphl CTPOKE OMPEAEIUTh, SBISAETCS I OHA 3aKCHIO LIEJO0r0 YMCia B JECATHY-
HOM cucreme cuncieHud. [IporpamMma (JIMCTUHT 5.5) yUUTBIBAET, YTO KOJIBI YHCEI pacro-
JIOKEHBI IUIOTHO W HAIlla 33Ja4a 3aKJII0YacTCs B MPOBEPKE: MOMaNacT JU KaXIblil BBe-
JIEHHBIM cUMBOJ B uHTEepBal OT 0 10 9. 371€Ch MBI UCIIOJIB30BAIM UK C TIPETYyCIIOBUEM,
JeficTBHE KOTOpPOTO COCTOMT B MPOBEPKE OJHOBPEMEHHOTO BBIMIOJIHEHUS JIBYX COCTaB-
JSIFOLLUX YCIOBHIA:

O ne IMPEBBICUJIN JIM MBI YHUCJIO IIPOCMATPUBACMbIX CUMBOJIOB B CTPOKE;

O He oka3ajcs JIM OYepeIHOW CUMBOJI CHMBOJIOM, HE SIBISAIOLIMMCS [TU(POH.

Ecnu ouepennoil mpocMaTprBaeMblii CHMBOJI OKa3aJicsl HE UQPPOIA, TO 3TO PUKCUPYETCS
B NEPEMEHHOU Flag. A MMEHHO: €CJIU OYEPEAHONW MPOCMATPUBACMBIA CUMBOJ OKA3aJICs

He 1u(dpol, To B KauecTBe 3HAYECHUS B IEPEMEHHYIO Flag 3aHOCHTCS eAMHHUIA. B 3TOM
Cllyuyae ycJIOBUE B OIIEpaTope LIUKIIA J0KHO U BBIIIOJIHEHUE IUKJIA 3aBEPLIAETCS.

B 3akmrounTenbHOM YacTh IporpaMmbl OCYIIECTBIIAETCA BBIBOJ COOTBETCTBYIOLICTO CO-
06II_IeHI/I$I B 3aBUCHMMOCTH OT 3HAYCHUA HCpeMCHHOﬁ Flag.

INuctunr 5.5. NMpoBepka cTpokn, BBEAEHHOW C KnaBUaTypbl

Module Modulel
Sub Main ()
Dim A As String
Dim N, Flag As Integer
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Console.WriteLine ("Beemure cTpoxy")
A = Console.ReadLine ()
N =0
Flag = 0
While N < Len(A) And Flag = 0
If A(N) < "O0" Or A(N) > "9" Then
Flag = 1
Else
N=N+1
End If
End While
If Flag = 1 Then
Console.WriteLine ("CTpoka He sBsgeTCA LUejbM uncjoMm!'™)
Else
Console.WriteLine ("Crpoka sBjsgeTcs uLejsM umcyom!')
End If
Console.Read()
End Sub
End Module

B TekcTe 3TOro JMCTHHra KMCIONb30BaHAa CTaHAapTHas (YHKLUS pabOThl CO CTPOKaMH
Len, KOTOpas BBIYMCIISET [UIMHY CTPOKU A, YKa3aHHOW B Ka4eCTBE MapaMeTpa.

VY4uuThIBas pacpoCTPaHEHHOCTh MPOBEPKH BBOAWMON HH(OpMaIMK Ha €€ OTHOIIEHHE
K YHCJIOBOMY THITY, JIOTUYHO TPHCYTCTBUE CTAHIAPTHON (QYHKIUH IS OCYIIECTBICHUS
TaKOW MPOBEPKU. JTO (YHKUUS IsNumeric, KOTOpas BBIIAeT 3HAUYEHHE True B Ciydae,
€CIIi UCXO/HAas WH(pOpMaLus SBISETCS YUCIOM. B mpoTwBHOM citydae (yHKIUs B Ka-
YECTBE CBOET0 3HAUECHUS BbIJACT 3HAYEHUE False.

B nucrunre 5.6 npusenena nporpaMmHas pa3paboTka, peanusyoomnas MpoBepKy HHop-
MaIlH Ha €€ OTHOIIEHHE K YHCIOBOMY THILY.

TNuctunr 5.6. NMpoBepka cTpokn, BBEAEHHOM C KnaBuaTypbl (BapuaHT 2)

Module Modulel
Sub Main ()
Dim A As String
Console.WriteLine ("Beemure crpoxy")
A = Console.ReadlLine()
If IsNumeric(A) = True Then
Console.WriteLine ("CTpoka gaBjsgeTcs LeJbM umciom!"™)
Else
Console.WritelLine ("CTpoka He sABJSeTCa LejbM umcjoMm!"™)
End If
Console.Read()
End Sub
End Module
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KonunpoBaHue chparmeHTa CTPOKM

Paccmotpum cutyarnmro, Korjia u3 HCXOJHOW CTPOKH HEOOXOIMMO BBICTUTHh (PPAarMEHT U
CO3/1aTh U3 HETO JIPYTYIO0 CTPoKy. DakTUYecKw 3ajjada 3aKII0YaeTcs B TOM, YTOOBI W3
CTPOKH BBIICTUTEL MOACTPOKY. Tak, B MucTuHTE 5.7 TpencTaBiiceHa HeoOXoaumas pas3pa-
O0otka. Ha atot pa3, BMecTo pabOTBI CO CTPOKOW Kak C 3JIEMEHTaMH MacCHBa MBI BOC-
TTOJTH30BAIMCH 3HAKOMOM CTaHIapTHOW (PyHKIHMEH Mid (Str, L, N), Tae:

O str— HUCxXoaHas CTpoKa,

0 1. — mo3unus BEIICTASEMON MOJCTPOKHU (3aMETHM, YTO HAYAJIbHBIA CHMBOJ PACIIOJIO-
JKEH B €AMHUIHOMN TIO3HUITHH);

0 N— 4YHCJI0 BBIACIIECMBIX CUMBOJIOB.

Ha puc. 5.3 mpuBeneHO OKHO BBIBOJa MH(OPMAIMH B Pe3yNbTaTe BHITOTHEHUS TaHHON
MIPOrPaMMBI.

NucTtuHr 5.7. BeigeneHue cparmeHTa cTpoku (BapuaHT 1)

Module Modulel
Sub Main ()
Dim A As String
Dim B As String
Dim N, L As Integer
Console.WriteLine ("Beemure crpoxy")
A = Console.ReadlLine()
Console.WritelLine ("BremmuTe KOJIMUECTBO BLIOEJISEMEIX CHMMBOJIOB")
N = Console.ReadLine ()
Console.WritelLine ("BeemmTe HayasO BHOEJISEMEIX CUMBOJIOB'")
L = Console.ReadLine ()
B = Mid(A, L, N)
Console.WriteLine (B)
Console.Read()
End Sub
End Module

Eme oxuH BapmaHT mporpaMMHON pa3paOOTKH, CBS3aHHON C BBIAENCHHEM (parMeHTa
CTPOKH, IPEJCTABICH B JIUCTUHTE 5.8. 371€Ch MBI BOCIIOJIb30BAIUCh BO3MOXHOCTBIO J10C-
TyIla K CUMBOJIaM CTPOKHU C IIOMOILBIO JIEMEHTOB MacCUBa.

BeenuTe cTpoKy

Knyb "ATnaHT" MbiTHimM

BeeMTe KOMMUYECTBO BbINENsieMbiX CUMBOSOB
6

BBeauTe Hauano BbIENSEMbIX CUMBOJOB

7

Atnan]

Puc. 5.3. BbiBoa nHpopmaumm B nporpaMmme, NpMBeLEeHHON B MUCTUHre 5.7
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Ha puc. 5.4 npuBeneHO OKHO BBIBOJA MH(POPMAIIMHA B PE3YJIBTATE BBIMMOTHEHUS JaHHOM
MPOTPaMMBI.

JNnctunr 5.8. BuigeneHune chparMeHTa CTPOKM (BapuaHT 2)

Module Modulel
Sub Main ()
Dim A As String
Dim B As String
Dim C As Char
Dim N, L, I As Integer
Console.WriteLine ("BeemuTre cTpoky")
A = Console.ReadlLine()
Console.WritelLine ("BBeiuTe KOJIMUECTBO BHOEJISEMBIX CUMBOJIOB")
N = Console.ReadlLine()
Console.WriteLine ("BBemuTe Hauajlo dparMeHTa CUMBOJIOB")
L. = Console.ReadLine ()

B = "n
For IT=L ToL +N-—1
C = A(I)
B=B+C
Next

Console.WriteLine (B)
Console.Read()
End Sub
End Module

Beeawte CTpoky

Kny6 "ATnant" Mbmuim

BBeauTe KOMMUYECTBO BbllenseMbix CUMBOOE
6

BeeauTe Hayano BbigenseMblX CHMBONOB

6

ATnaHT

Puc. 5.4. BeiBoa nHdpopmaumm B nporpaMme, NpMBeAeHHON B nucTuHre 5.8

NMoacyeTt KonNnM4yecTBa CNoOB B CTPOKe

Heo6xonumo noacuuTaTh KOJIMYECTBO CIIOB B CTPOKE, BBEIEHHOH ¢ kiaBuatypsl. [loapa-
3yMEBAETCs, YTO CJIOBA JAPYT OT APyra MOTYT OTACNATHCSA OAHUM WU HECKOJIBKUMU MPO-
O0enamu. [Ipw 3TOM HECKONBKO MPOOEIOB MOTYT pacrhojiaraTbCsi B Havaje, B CEperHe
WIH B KOHLE CTPOKH. TeKcT He0OXOAMMOM MPOrpaMMBbl IPUBEIEH B TUCTUHTE 5.9.

B 31001 mporpamme Mbl BBOAMM IEPEMEHHYIO S JUISI XpAaHEHUS CTPOKH, BBEJICHHOU C Kila-
BUATYphl. Tarke A TEXHUYECKUX JIEMCTBUI HaM TOTPEOYIOTCS TPU IEOYUCIICHHBIC
IIEPEMEHHBIE:
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O 1 — I WHAEKCAIUY DJIEMEHTOB MacCHBa;
O 1 — At XpaHeHUs JJIMHBI BBEJICHHOM CTPOKHU;
O M— Uit pa3MeILEeHUsl CYETUYHKA CIIOB.

ITocne BBOma HaAbOpa CIIOB C IMTOMOIIBIO CTAHIAPTHON (YHKITUH Len BBEIYHMCISCTCS IJIMHA
BBEJCHHOU CTpoku. Jlanee Haila 3ajada 3aKkiIo4aeTcs B MOCACAOBATEILHOM aHAIU3E CO-
CETHUX DJIEMEHTOB MaCcCHBa S (1), HAUWHAS C HYJICBOTO.

C moMonIbIo IUKIA While MBI TIOCIEIOBATEIBHO MTPOCMATPUBAEM CHMBOJIBI C HAYAIBHOTO
JI0 TIpenrnocieHero. B JaHHOM IUKIIe ecly TeKYIIUH CUMBOI HE SBISETCS TIpobesiom, a
MTOCIICAYIOTHH, HA000POT, SABIIAETCS MPOOEIOM, TO B CUSTUMK CIIOB (M) NOOABISICTCS SIu-
Huta. [Tocne KA BaXKHO MPOBEPUTH TOCICAHUNA CUMBOJI, M €CITH OH HE SBISIETCS MPO-
0eJIOM, TO K CYCTUUKY CJIOB JOOABIISICTCS €IIe O/{HA CTUHMIIA.

Nuctunrr 5.9. NMopcyeTt yncna cnoB B CTpoke

Module Modulel
Sub Main ()
Dim S As String
Dim I, L, M As Integer
Console.WriteLine ("Beemure cTpoky")
S

Console.ReadLine ()

L = Len(9)
M=0
I=20
While I < (L — 1)
If S(I) <> " " And S(I + 1) =" " Then
M=M+1
End If
I=1+1
End While
If S(L — 1) <> " " Then
M=M+1
End If

Console.Write ("KosmuecTBOo cjoB ")
Console.WriteLine (M)
Console.Read()

End Sub
End Module

BeeauTe cTpoky a
HeobxogMMo MNOACYMTATE  KOMMYECTBO CJOB B CTPOKE. 5
Konu4ecTso cnoe 6

Puc. 5.5. BbiBOg nHdopmauum B nporpaMmme, npuBegeHHon B NUCTuHre 5.9



174 aeab

Jluctunr 5.10 comepKUT TEKCT MPOTPaMMBI MOZCUYETA CIIOB B CTPOKE C MCIIOJIB30BAHUEM
(hyHKIAA Mid.

Nuctunr 5.10. NMopgcyeT ynucna cnoB B CTPOKe (BapuaHT 2)

Module Modulel
Sub Main ()
Dim S As String
Dim I, L, M As Integer
Console.WriteLine ("Beemure cTpoxy")
S = Console.ReadLine ()

L = Len(9)
M=0
I=1
While I < L
If Mid(s, I, 1) <> " " And Mid(S, I + 1, 1) =" " Then
M=M*+1
End If
I=1+1
End While
If Mid(S, L, 1) <> " " Then
M=M+1
End If

Console.Write ("KosmuecTBo cjos ")
Console.WriteLine (M)
Console.Read()
End Sub
End Module

NMoacueTt KonuyecTBa CUMBOJSIOB (bparmeHTa B CTPOKe

Heo0xomumo moacyYuTaTh 9MCIO0 CHMBOJIOB BO BBEACHHOW CTPOKE, KOTOPBIE COOTBETCT-
BYIOT OJHOMY M3 CHMBOJIOB, NMPHUCYTCTBYIONIUX B TMPEABAPUTEIHLHO CHOPMHUPOBAHHOM
Habope cuMBoIOB. Hanpumep, eciu chopMUpoBaHHBIN HAO0Op MPEACTABISACT COOOH KOM-
OMHALNIO: abc (TPU CHMBOIIA), TO TIPOTPaMMa JIOJDKHA TIOJICYATAThH 00IIee YHCI0 CUMBO-
JIOB M3 AaHHOTO CIMCKa BO BBEJIECHHOH CTpoKe. TeKCT HEOOXOAMMOI MpOrpaMMbl IpHUBeE-
ned B ymctunre 5.11.

Jlncturr 5.11. Nopcyetr cumBonNoB U3 pparMeHTa B CTPOKe

Module Modulel
Sub Main ()
Dim Nabor As String
Dim S As String
Dim I, J, L, M, N As Integer
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Console.Writeline ("BBecTu Hab®Op MHTEPECYUMX CHMMBOJIOB B CTpoke")
Nabor = Console.ReadLine ()
N = Len (Nabor)
Console.WriteLine ("BeecTtu cTpoky ")
S = Console.ReadlLine()
L = Len(9)
M=0
For T =0To L -1
For J =0 To N — 1
If S(I) = Nabor (J) Then
M=M~+1
End If
Next
Next
Console.WriteLine (M)
Console.Read()
End Sub
End Module

BeecTi Habop MHTepecyloWnX CUMBONOB B CTPOKE ,
acn

BBeCTH CTpoKy

nporpaMma [o/MKHa NoOACYHTaTb obilee YUCNO CUMBONOB

10

Puc. 5.6. BbiBog MHpOpMaLmmn B nporpaMmme, NpuBeAEHHON B NUCTUHre 5.11

HaxoxaeHue cymmbl uncpp

TpeOyeTcst moACUUTATh CyMMY LIH(P B CTPOKE, a TAKXKE BHIBECTH BCE UMEIOIIHECS ITUDPHI
B CTPOKe Ha 3KpaH (JIUCTHHT 5.12). Y4uThIBasi, 4TO KOABI HU(P PACIOIIOKEHBI TUIOTHO
B BO3PACTAIOIIEM MOPSAKE, I TMOIYYCHHS OYePeIHON IU(PPhI HEOOXOAUMO BBIYMCIUTH
Pa3HOCTB:

Asc (A(N)) — Asc("0"™).

Pesynbrar BhIBO#Aa MHPOPMAIIUK TPOrPaAMMOii, IPUBEACHHON B JIMCTHHTE 5.12, moka3aH
Ha puc. 5.7.

NuctnHr 5.12. NopcyeT cymmbl Lucp B cTpoke

Module Modulel
Sub Main ()
Dim A As String
Dim N, Sum As Integer
Console.WriteLine ("Brectu cTpokxy")
A = Console.ReadLine ()
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N =20
Sum = 0
Console.Write ("Umbper: ")
While N < Len (A)
If (A(N) >= "0") And (A(N) <= "9") Then
Sum = Sum + AsSc(A(N)) — Asc("0")
Console.Write (A (N))
End If
N=N+1
End While
Console.WriteLine ()
Console.Write ("Cymmva umpp paBHa ")
Console.WriteLine (Sum)
Console.Read()
End Sub
End Module

BBoCTH CTPOKY n
ponba712oloTy
LUndper: 67121

Cymma undp pesHa 17 il

m

Puc. 5.7. BbiBog MHpbOpMaLmmn B nporpaMmme, NpUBEAEHHON B NUCTUHrEe 5.12

NMpumepbl UCnonb30BaHUS

hyHKUMKN 06pabOTKM CTPOK

Kpome yxe MCTIONp30BaHHBIX B JaHHOM pasfiene (YHKIUHA WMEETCs elle psija HHTepec-
HBIX (yHKITHH.

Tax, m1st mpeoOpa3oBaHUsI CHMBOJIOB CTPOKH K OIIPEIEIIEHHOMY PETUCTPY UCTIONB3YIOTCS:
O 1Case — mpeoOpa3yeT CTPOKY K HIXKHEMY PETHUCTPY;

O UCase — MpeoOpa3yeT CTPOKY K BEPXHEMY PErUCTPY.

B nuctunre 5.13 mokasaH mpuMep ¢ WCIONB30BaHHEM NAaHHBIX (DYHKIMHA, a Ha puc. 5.8
MOKa3aH pe3yJbTaT JUaiora ¢ mporpaMmoil.

JNucturr 5.13. NMpeobpa3oBaHue CTPOKM K HUXKHEMY U BEPXHEMY PEerucTpy

Module Modulel
Sub Main ()
Dim A As String
Console.WriteLine ("Beectu cTpoxy")
A = Console.ReadLine()
Console.WriteLine ("lIlpeobpa30BaHne CTPOKM K HIWKHEMY PerucTpy: ")
Console.WriteLine (LCase (A))
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Console.WriteLine ("IlpeobpasoBaHMe CTPOKM K BEpPXHEMY pPerucTpy: ")
Console.WriteLine (UCase (7))
Console.Read()
End Sub
End Module

Beectu cTpoky 2
AHaHac

MpeobpazoBaHue CTPOKK K HIKHEMY pPerucrpy !
aHaHac

MNpeobpazosaHue CTPOKU K BEPXHEMY Perucrpy:
AHAHAC

Puc. 5.8. BbiBoa nHdopmaumm B nporpamme, npuBefeHHon B NUCTuHre 5.13

Il BeIeeHHS (DPAarMEHTOB CTPOK UCTIONB3YIOTCS:

O Left (A,N) — BO3BpalacT IMOACTPOKY, COCTOAIIYIO M3 3aJaHHOI'0 4YHuCJIa MNCPBLIX
CHMBOJIOB N UCXOJHOMU CTPOKH A,

0O Right (A,N) — BO3BpallaeT MOJACTPOKY, COCTOSIIYIO U3 3aJaHHOTO YMCJIA OCIETHUX
CHUMBOJIOB N HCXOJIHOHM CTPOKH A.

B nuctunre 5.14 mokaszaH nmpuMep ¢ MCMOJB30BaHWEM JaHHBIX (QyHKIMH, a Ha puc. 5.9
[TOKa3aH pe3yibTaT AWajora ¢ mporpaMMoi Ha dKpaHe.

JNuctnHr 5.14. BoiaeneHne 4yacTten CTPOKN

Module Modulel
Sub Main ()
Dim A As String
Console.WriteLine ("Beectu cTpoxy")
A = Console.ReadlLine()
Console.WriteLine ("Jlerasg yacTb CTpoOkmu: ")
Console.WriteLine (Left (A, 5))
Console.WriteLine ("llpaBas yacTb CTpoxkm: ")
Console.WriteLine (Right (A, 5))
Console.Read()
End Sub
End Module

BBecTH cTpoky n
LICKA Topneno bapbic
JleBas YacTb CTPOKM:
LICKA

lNpaeas YacTb CTPOKM:
bapbic

m

Puc. 5.9. BeiBog nHdopmauum B nporpaMmme, NnpuBeAeHHON B NUCTUHre 5.14
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I[J'ISI HCKIIIOYCHUA HpO6eHOB q)paI‘MeHTOB CTPOK HUCIOJIB3YIOTCA (bYHKI_II/II/IE

O LTrim— BO3BpallacT KOIMUIO CTPOKU 0e3 HpO6€J'IOB B Ha4aJic,

O RTrim — BO3BpaImIaeT KOIMUIO CTPOKH Oe3 IpoOeIOB B KOHIIE.

B nuctunre 5.15 mokazaH mpuMep € HCIOJb30BAaHMEM JaHHBIX (YHKOMHA, a Ha
puc. 5.10 — pe3yabTar Auagora ¢ mporpaMMoi Ha SKpaHe.

NuctnHr 5.15. YaaneHue neBbiX U NpaBbIX NPO6enoB U3 CTPOKK

Module Modulel
Sub Main ()

Dim A As String

Console.

WriteLine ("BeecTu cTpoxy")

A = Console.ReadLine()

Console.
Console.
Console.
Console.
Console.
Console.
Console.

End Sub
End Module

Puc.

Write ("UMCIIO CMMBOJIOB B MCXOOHOM CTpoke :'")
WriteLine (Len (A))

Write ("Umcrio CMMBOJIOB IIOCJie OoTOpoca IpobesioB cjeBa: ")
WriteLine (Len (LTrim(A)))

Write ("Umcrio CMMBOJIOB Iocjie oTBpoca npobesyioe crpasa: ")
WriteLine (Len (RTrim (A)))

Read ()

RBBecTH cTpoKy i
LICKA

Y1Cno cMMBOMOB B HCXOAHOW cTpoke : 11

Yucno cumeonos nocne otbpoca npobenos cneea: 8

Yucno cuMBonoB necne oTbpoca npobenoe cnpaea: 7

m

5.10. BbiBOA MHpopMaLmm B nporpaMme, NpMBeAEHHON B NucTuHre 5.15
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NMpoueaypbl U PyHKUUU

Bonbmme nporpaMmel He IPUHATO pa3pabaTbiBaTh B BHIE €AUHOTO LEN0ro. JhdexTus-
Hee OOJBITMHCTBO Pa3paboTOK pas3aeisTh Ha OTAENbHbIE (YHKIMOHAIEHBIC KOMIIOHEHTHL.
Just aToro B s3bike belicuk, Kak ¥ B Ipyrux sI3pIKax MPOrpaMMUPOBAHNS, UMEETCS BaXK-
HBIA pecypc — mpoueaypsl. [lpoyedypa — 3TO UMEHOBaHHAS, JTOTUYECKU 3aBEpIICHHAS
rpyIIa ornepaTopoB, KOTOPYIO MOXKHO BBI3BATh ISl BHINIOJHEHHUS JTF000€ KOJIMYECTBO pa3
W3 Pa3NUYHBIX MECT mporpaMmbl. Kakaas mporenypa mpeAcTaBiseT coboil camocTosi-
TENbHBIH (parMeHT MPOrpaMMHOTO KoAa. OTOT (parMeHT, Kak IpaBWIO, CBS3aH
C OCHOBHOH NMPOrpaMMOii ¢ IIOMOIIBIO TApaMETPOB (BXOJHBIX U BBIXOJHBIX).

[ToHATHO, YTO KOTJa MPOrpaMMHBIN KOJI IPOrpaMMbI He oueHb 0oibmoi (30—40 ctpok),
TO W HEOOXOJMMOCTH BBIICNIATH B HEM OTJIEIBHBIC CAMOCTOSTENbHBIE ()PAarMEHTHI HET.
OnHako peuIeHHE Cephe3HBIX ANTOPHUTMHUECKUX 3a/ad Bceraa TpeOyeT CyIecTBEHHO
OO0JIBILIETO KOJTMYECTBA MPOrPaMMHBIX CTPOK. M mmcaTh Takue mporpaMMel 0e3 paszierne-
HUS MX Ha OT/CJIbHBIC (PPAarMEHTHI COBEPIIICHHO HE (P EKTUBHO.

Pazbuenune mporpaMm Ha mpouenypsl pa3yMHO 1O ABYM IMpUYMHAM. Bo-TiepBBIX, Kaxaas
Ipoleaypa CyIIecTBYeT B ITaMATH B €IUHCTBEHHOM 3K3EMIUIAPE, a BBI3BIBATH €€ MOXKHO
MHOroKpatHo. IIpouenypsl, B CBOIO o4yepenb, MOKHO MCIIOJIB30BaTh MIPU CO3JaHUU IPY-
rUX npouenyp. Bropas mpuunHa KacaeTcss METOAMKH HUCXOMSIIETO MPOrpaMMHUPOBAHMSL.
B aTom ciydae anropuT™ NpencTaBiseTcs B BUE COBOKYITHOCTH MPOIELyp, pealn3yro-
LIMX CaMOCTOSATENIbHBIC YaCTH aJITOPUTMA.

[Mpouexyps! moapasAesoTCs Ha ABE OCHOBHBIE KATETOPHU:

O npouenypsl Sub;

O mpouexypsl Function, KOTOpbIE MPHUHATO HA3BIBATh (YVHKYusMU, W JAJiee MBI TaK U
OyzaeM moctynars.

OTiuane ux ApyT OT Apyra HE3HAYUTEIBHOE U 3aKII0YAeTCs B TOM, UYTO Function BBIIAET
3HAUYCHHE, SABJIAIOIICE PE3YyIbTaTOM €€ pabOoThl. DTO 3HAYCHUE MOIYKHO HCIOJIb30BAaTh B
BBIp2XEHHsIX. B kadecTBe mpumepa cpenr CTaHAAPTHHIX (YHKIHHA CIEAYyeT YIMOMSIHYTh
TPUTOHOMETPUYECKHE (PYHKIMHU (CHHYC U KOCHHYC), C KOTOPBIMH MBI YK€ BCTPEYaIUCh B
3TOH KHHTE.

Eme omna kmaccudukalius — BCE MPOLEAYPbl M (YHKIHMH MOIPA3ACIAIOTCS Ha JIBE
TPYNIBL: BCTPOCHHBIE W OINpPEAENeHHBIE IMOJb30BaTeneM. BcmpoenHvle (CTaHIAPTHEIC)
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MPOLEAYPHI U (PYHKIIMU MOTYT BBI3BIBATHCS IO HMEHHU 0€3 MpeBapUTEIHLHOIO ONMUCAHUS.
WX Hamnuue CymiecTBEHHO oOJerdaer pa3paboTKy NPUKIATHBIX mporpamMm. OmxHAKO
B OOJIBIIMHCTBE CIy4acB HEKOTOpbIe creruduyeckue JNeHCTBUS TPeOYIOT HAIHCAHUS
COOCTBEHHBIX 101b306aMENbCKUX TIPOUEYDP U QYHKIUH.

BrI130B 101630BaTENbCKUX (PYHKIUN U MPOLEAYP PEATU3yeTcs MPOCTHIM yIIOMHUHAHHEM
WX UMCHH, 9TO MOX0XE Ha BBI30B CTAHJIAPTHHIX Mpoueayp u GyHkiuil. OmHAKO MOJIB30-
BaTeNLCKUE MPOLEAYPHI U HYHKIIMU HEOOXOIMMO TPEIBAPUTEILHO OMHCATh (KaK U3BECT-
HO, JIF000OC UM B TpOTrpaMMe JIOJDKHO OBITh ompenaeicHo). Omnmcath mpouenypy Hiu
(hYHKIIMIO — 3TO 3HAYUT ONPEACIIUTE 3ar0JIOBOK U TEIIO (cM. daree).

OpraHunsauusa npoueayp

[Iponienypa BKIIOUAET 30201060K U meno npoyedypsl. 3ar0JI0BOK COCTOUT U3 3ape3epBU-
POBaHHOTO CIIOBa Sub, UMEHU NPOYedypbl U HEO0A3aTEIBHOT0, 3aKIIIOYCHHOTO B KPYTJIbIe
cKOOKH, crucKa (hopMabHBIX TApaMETPOB C yKa3aHWEM TUIA KaXI0ro mapamerpa:

Sub JMma npouenypel (PopMasbHEE IapaMeTPE)
Taxxe nMeHH npoucaypbl MOXKET MNPCAINICCTBOBATL IMAPAMCTP YpOBEeHB OOCTYIIHOCTH,

C TOMOIIBIO0 KOTOPOTO YKa3bIBAeTCs, JOCTYIHA JIU MpoLEeaypa JPYTUM YacTsAM Mporpam-
Mbl. Ho B fasipHEMIMX npuMepax 3TUM apaMeTpOM MbI IIOJIb30BaThCS HE OyIeM.

[lpuBenem mpumep ABYX 3aroJIOBKOB MPOLEAYpP, COOTBETCTBEHHO, 0e3 MapameTpoB U
C BKJIFOUEHHEM N1apPaMETPOB:

O sub Linial();
O sub Linia(ByvVal Sim As Char, ByVal Cols As Integer).

[lepenaya napameTpoB B MPOLIEAYPY MOXKET OCYILIECTBIISITHCS IByMs CIIOCOOaMU:

O no 3Ha4eHuo (Byval);
O 1o cchUIKe (ByRef).

B cnydae nepenaun mapameTpa o 3Ha4€HUIO IIepeaaeTcsl He caMa IepeMeHHas, a ee Ko-
nus. [losToMy m3MeHeHHe mapaMeTpa B MpPOLEAype 3aTparuBaeT HE MEPEMEHHYIO, a ee
KOITHIO.

[Ipu nepenade mapamMeTpoB MO CCHUIKE NPOLEAYPA MOIYIaeT JOCTYH K O0JIACTH MaMSTH,
B KOTOPOM 3Ta MepeMeHHasi XpaHUTCS, B PE3yJIbTaTe 4ero Mpu M3MEHEHUH B IpOoLenype
napamMeTpa MpOUCXOAUT U3MEHEHNE 3HAUeHHS TePEMEHHOM.

[Ipu BEIOOpPE criocoba mepemayun napamerpa (IO CCHUIKE WIIH IO 3HAYCHHIO) PEIIafoIIuM
KPUTEPUEM SBISICTCS — JOJDKEH JIU M3MEHSTHCS mapameTp B npoueaype. [Ipu nepenave
mapamerpa Mo CChUIKE MOSBISETCS BO3MOXHOCTH BO3BPALICHUS B BBI3BIBAIOILYIO IIPO-
LeAypy U3MEHEHHOI'0 3HAUCHHS apaMeTpa.

Wms mpoueaypsl JOKHO OBITH YHHMKAJIbHO, T. €. €T0 HENb3sl HCHONb30BaTh MOBTOPHO
B IpOorpaMMe Ui Ha3BaHUs POLEAYP.

NMPUMEYAHUE
MapamMeTpbl NpoLeaypbl AOMKHbI OTAENATLCA APYr OT ApYra 3ansTon.
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Hns oOpatieHus K mpouenype UCIoIb3yeTCsl onepamop 6v1308a npoyedypsi. OH COCTOUT
Y3 UMEHH TPOLEAYPHl U CHUCKA (haxmuyeckux 1mapaMmeTpoB, 3aKIIOYCHHBIX B KPYTJIbIC
CKOOKH M OTIIEJICHHBIX JIPYT OT JIpyra 3amsaTeiMu. Ecnu mpouenype He mepenaeTcs HUKa-
KX 3HAYEHUH, TO CIIHUCOK TTapaMETPOB OTCYTCTBYET.

[TapameTpsl oOecriednBaOT MEXaHW3M 3aMEHBI, KOTOPBIA TO3BOJISIET BBIIOJHATEH IPO-
LeAypy C Pa3iTUYHBIMH MCXOJHBIMH JaHHBIMH. Mexay (pakTHUecKUMHU MapaMeTpaMH B
orepaTope BbI30Ba MPOLEAYPHl U (OPMANBHBIMH MapaMeTpaMy B 3arOJIOBKE OMHCAHUS
MIPOLIEAYPHl YCTaHABIMBAECTCS OJHO3HAYHOE COOTBETCTBHE B pe3yJbTare HX mepedopa
cieBa HarpaBo. KonmuecTBO 1 U ()OpMaNTBHBIX ITAPAMETPOB COOTBETCTBYIOT KOJIUYECT-
BY ¥ TUNY (PaKTHUYSCKUX MapaMEeTPOB. 3aMETHUM, YTO COOTBETCTBYIOIIUE JIPYT OPYTy Ia-
paMeTpel He 0053amenbHO NOIKHBI OJMHAKOBO 0003HAYATHCS.

Hcnonp3oBaHre MMEHH MPOLEAYPHI B TEKCTE BBI3BIBAIOIICH MPOLEAYPHl MPUBOIUT K BbI-
30BY JTaHHOH MpoLEAYpH! (K BHIMTOJHEHUIO MPOTPAMMHOTO KO/Ia, COAEepIKaIIerocs: B Hel).
ITocne BBIMONHEHUS HOCIEIHETO ONEpaTopa, MMEIOLIErocs B MPOLEAype, yIpaBlieHHEe
mepeiaeTcsi B OCHOBHYIO IPOrpaMMy (BBI3BIBAIOIIYIO TIPOTIETypy). B aToM ciywae OyayT
BBITIOJHATHCS OTIEPATOPHI, CIETYIOMINE 32 CTPOKOM BBI30Ba Mpoueaypsl. TakuM o0pazom,
€CIIM OTAEIbHBIC (parMeHTHl MPOTPaMMHOTO KoJa 0OPMHTH KaK MPOLEAYPHI, TO B OC-
HOBHOM MporpaMme BMECTO HHUX OCTaHYTCSI TOJBKO OINEPaTOpbl MX BHI30BA M OCHOBHAS
MporpaMMa CTaHeT CYIIECTBEHHO KOMITaKTHEeE.

JIro6as mpouexypa MOXKET, B CBOIO O4epesib, UIMEThb 610JiceHHble npoyedypul. IIpu sTom
KaXkasi IpoLeaypa UMeeT COBOKYIMHOCTh MMeH. CunTaeTcsi, YTO BCE ONHMCAaHHBIC NMEHA
BUIMMBI BHYTPH NPOLEAYPHl U HEBUIUMBI cHapyxH. [Ipu BXoJie B mpouenypy CTaHOBSIT-
Cs IOCTYITHBI HE TOJIBKO UMEHA, OIpe/ielIeHHbIC BHYTPH Hee, HO M BCce HMEHa, YKa3aHHbIE
paHee (MMeHa BEpXHETO YPOBHsI). DTH 00BEKTHI HA3BIBAIOTCS 2100AIbHbIMU, B OTIIMIAE OT
JIOKA/IbHBIX, OTIPE/ICIICHHBIX BHYTPH MIPOLIEAYPHI.

NMpumepbl ncnonb3oBaHUA npoueayp

Tenepp mocne paccMOTpeHUS HEOOXOAMMBIX TEOPETHUECKUX CBEOCHHMH MbI pa3depeM
THUIIOBBIEC IPUMEPHI UCIIOIB30BAHUS IPOLIENYP B IPAKTUIECKOM IIPOTPaMMHUPOBAHUH.

PopmMupoBaHue pasgensroLwen JIMHUN

PaccmoTpum 11 Havana HauOoJiee MPOCTYI0 OPraHU3alMI0 IPOLEaypbl — 0e3 BKIroue-
Husl mapamerpoB. IIpumep Oynmer kacaTbcst noOaBneHHs OQOPMIICHHS NPU BBIBOAE
uHQOpMaIK Ha 3KpaHe. A MMEHHO, HEOOXOUMO 00ecreuuTh GOpMUpPOBaHHE OOpam-
JSFOIIEH TOPU3OHTANBFHON JIMHUK. B KauecTBe nuHUI OyneM HCIIONb30BaTh MOCIIEA0BA-
TEIHLHOCTh CUMBOJIOB TIOTYCPKUBAHUS ().

®dopMHUpPOBaHUE TaKOH JIMHUM MBI 00€CIIEYUM C TMOMOIIBI0 MPOIEAYPHl Linia. B mpo-
LeIype Mbl CO3JalH JIOKAJbHYIO0 MEPEMEHHYI0 J M HCHOJb30BaJM LUKI For. [lomHbIit
TEKCT TPOLEAYPHI U BhI3BIBAIOIIEH (OCHOBHOM) MPOIENyphl IPECTaBIeH B THCcTHHTE 6.1.
B pesynbrare mociie BBIIOIHEHUS MPOTPaMMbl Ha 3KpaHe OyJaeT oToOpakeHa FOpPH30H-
TaJbHas TUHUS U3 50 CMMBOJIOB.
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Nuctuhr 6.1. Ucnonb3oBaHue npouenypbl AnA GopMUPOBaAHNUA NTUHUN

Module Modulel
Sub Linia ()
Dim J As Integer
For J = 1 To 50
Console.Write (" ")
Next
Console.WriteLine ()
End Sub
Sub Main ()
Linia()
Console.Read()
End Sub
End Module

[Mosichum Teneps Ooliee AETANBLHO coepKaHue JUcTUHTra 6.1. B Havane mporpaMmel mo-
CJIe 3aroJIOBKa MOZYJIS pacIiojlaraeTcs Mpolenypa, HAaUMHAIOMAsICS ¢ KIYEBOIO CJIOBA
Sub, 32 KOTOPBIM CIEIyeT ee Ha3BaHue — Linia. Ilocie Ha3BaHMA mpoueqypsl A0 000-
3HA4YEHUs €€ 3aBEpLICHMs End Sub pa3Memaercsa TekcT. CTpyKTypa TeKCTa IpOLEAypEI
TPaJULHOHHA — O0JIaCTh ONMHUCAHUS NIEPEMEHHBIX U TeNOo npouenypsl. CoaepkaTeabHON
KOMIIOHEHTOH MPOLEAYPHI SIBISETCS BBINOJIHEHHE IIUKJIA 1O BbIBOAY 50 CHMBOJIOB MOJI-
YEepKUBAHUS U IEPEBOJ Ha CIEIYIOIIYIO CTPOKY.

B ocHOBHO# nporpamMme (Ipoueaype Main) HEPBBIM BBIIOJIHAEMBIM OIIEPATOPOM SIBIISET-
Csl BBI30B MPOLEAYPHl Linia, YTO aBTOMATHYECKU MPUBOAUT K BBIIIOJHEHUIO MPOTPaMM-
HOTO KOJia, COZIEpIKAILEerocs B MpoLeaype Linia. B pe3ynpraTe Ha 3kpaHe 0TOOpakaeTcs
TOpU30HTaJbHAs JIMHUA. PaccMOoTpeHHas cuTyalusi 10CTaTOuHO MpOCTast, T. K. U3 OCHOB-
HOW MporpaMMBbl B IPOIEypy MbI HE IIepeaBalii HUKaKUX MapaMeTpoB.

I'Iepep,aHa cuMmBoOIJia pucoBaHuUsA JINMHUN

Tenepp yCIOXHHM CHUTYaIMIO HPEABLIYLIET0 NMpUMepa — OOeCIeYnM Inepenady B Ipo-
LeAypy Linia KOJA CUMBOJIA AJIsl PUCOBAHMS IMHUU. B 3TOM citydae simHUS HeoOsA3aTeNb-
HO OyneT odopmiieHa ¢ MOMOIIBI0 CHMBOJIA HIKHETO MOJYepKUBaHus1. MOXHO BBIOpaTh
3BE3JI0UKY WM JPYrod MOHPABUBIIUKCA CUMBOJ. TEeKCT Npoueaypsl BMECTE C OCHOBHOU
MIPOTPaMMOM MIPEJICTABIICH B INCTHHTE 6.2.

Nuctur 6.2. Nepepaya koga cuMBona Ansi pucoBaHUsA

Module Modulel
Sub Linia(ByVal Sim As Char)
Dim J As Integer
For J =1 To 50
Console.Write (Sim)
Next
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Console.WriteLine ()

End Sub

Sub Main ()
Linia ("*")
Linia ("/™)

Console.Read()
End Sub
End Module

B 3TOM cityyae 3arojoBOK MPOIEAYPhl Sub Linia (ByVal Sim As Char)BKJIIOYAeT KITOUC-
BOE CJIOBO ByVal, KOTOPOE TOBOPHUT O TOM, YTO BXOJHOM MapaMeTp B MPOLEAYpY Mepeaa-
€TCs TI0 3HAYCHHUIO.

Kpome sToro B ckoOkax ykaspiBaeTcsi TUO (popMalbHOTO MapameTrpa (mapaMeTpsl).
B npumMepe, IpUBCACHHOM B JIMCTHHIC 62, MBI UCIIOJIB30BaJIM OAWH ITapaMeTp Sim THUIIA
Char.

B mnpouemype MOXHO HCIONB30BaTh (OpMaIbHBIE MapaMeTpbl TakK, Kak OynTo
y Hac eCTh IEPEMEHHBIE YKa3aHHBIX THUIIOB.

[Ipu BBI3OBE MpoLEAYpHl Linia (CM. JUCTHHT 6.2) HEOOXOJMMO B KadyecTBE Mapamerpa
yKa3aTb CHMBOJI, KOTOPBIM cOOHMpaeMcs OTOOpa3uTh JIMHHIO. B HamieMm ciaydae Mbl uc-
[I0JIb30BAJIM JIBA Pa3HbIX CUMBOJIA: Linia ("*") M Linia("/").

Mepenaya AByx napameTpoB B npoueaypy

B npenpiaymem npuMepe B KadecTBe (PaKTUUECKOrO MapameTpa U3 OCHOBHOW MporpaM-
MBI B IPOLEAYPY NEpeaaBajoch 3HaUCHHE KOHCTAHTHI (TOT WM MHOHM cuMBoi). OmHaKo
B KauecTBe (DAKTUUECKUX MapaMeTPOB MOTYT BBICTYNAThH U MepeMeHHble. B nmuctunre 6.3
IIpUBEJIEH PUMEDP, B KOTOPOM B MOANPOTpaMMY IepeiaeTcs J1Ba apaMeTpa:

O cuMBOI JUIsl pUCOBAHUS JINHUMY;
0 umCcIO NOBTOPEHUH 3TOI0 CUMBOJIA IIPH PUCOBAHUM.

3HaueHne BTOPOro NapaMeTpa Mbl BBOAUM C KJIABHATYPHI U 3aIIMCHIBAEM B IIEPEMEHHYIO N.
[anee 3HaueHHE 3TOM MEpEMEHHOM nepegaeTcs B HapaMeTp Cols IPOLEAYPHI Linia.

Pesynbrar BeIBOJAa MH(OPMAIIUY HA SKpaH MMOKa3aH Ha puc. 6.1.

INuctunr 6.3. NMepeaaya 3Ha4eHU NnepeMeHHbIX B npoueaypy

Module Modulel

Sub Linia(ByVal Sim As Char, ByVal Cols As Integer)
Dim J As Integer
For J = 1 To Cols

Console.Write (Sim)

Next
Console.WriteLine ()

End Sub
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Sub Main ()
Dim A As Char
Dim N As Integer
Console.WriteLine ("BremuTe KOJIMUECTBO BLIBOIMMEIX CHMMBOJIOB")

N = Console.ReadLine()

A = "kn
Linia (A, N)
Console.Read()
End Sub
End Module

BBeOWTe KONWYECTBO BbIBOAMMbIX CUMBONOB i
15
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Puc. 6.1. BbiBoa nHdpopmaumm B nporpamMmme, NpMBeAEeHHON B NUCTUHre 6.3

Mpouenypa aHanu3a YeTHOCTU YnUcna

PaccmoTpuM yxe 3HaKOMYIO 3a1ady: HEOOXOOUMO IIPOAHATN3UPOBATh, SIBISETCS JIU BBE-
JIEHHOE C KJIaBHATYPBhI 1I€J0€ YUCIOM YeTHBIM. Ho Ha 3TOT pa3 BBOJ MHTEPECYIOLIETO HAac
4ycia peaau3yeM B OCHOBHOM IIPOLIESYpe, a CaM aHalllu3 YETHOCTU IIPOBEIEM B IIPOLIEAY-
pe, KOTOpYIO Ha30BeM Chislo. B mmctunre 6.4 mpeacraBieHa HEOOXoauMasi poOTrpamMM-
Hasl pa3paboTKa.

Pesynbrar BeIBOJA MH(DOPMAIIUU HA SKpaH MMOKa3aH Ha puc. 6.2.

. NIMCTUH 6.4. AHaNM3 YeTHOCTM LENoro Yucna

Module Modulel
Sub Chislo(ByVal Z As Integer)
If Z Mod 2 = 0 Then
Console.WriteLine ("Umnciio ueTHoe")
Else
Console.WriteLine ("Uucisio HeueTHOEe")
End If
End Sub
Sub Main ()
Dim L As Integer
Console.WriteLine ("Bremure umcio")
L = Console.ReadLine ()
Chislo (L)
Console.Read()
End Sub
End Module
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BeeauTe yucno D
19
YWUcno HeyeTHoe

m

Puc. 6.2. BeiBog nHdopmMauum B nporpaMmme, NpuBegeHHo B NUCTuHre 6.4

MNepepaya napameTpoB

yepes rnob6anbHble nepemMeHHbIe

B paccmoTpeHHBIX paHee TpuUMepax MBI HCIOIB30BANM Tepemady WHGOpMarun u3
OCHOBHOM ITPOTrpaMMBbI B MPOLEAYPY € TOMOLIBIO (POPMATBHBIX M (PAKTHUECKUX MapaMeT-
poB. DTO HauboJiee CTaHIAPTHBIA BapwaHT AcicTBUH. OIHAKO CYIIECTBYET €IIe OIHH
pecype, KOTOPBIH MOXKHO MCIONIb30BaTh. OH CBSI3aH C MPUMEHEHUEM TIOOANBHBIX TMapa-
METpOB.

Tak, ecnu onmcaTh EpeMEHHbIE cpa3y MOCIe 3arojioBKa MOAYJIS, TO BCE OHU OyayT Joc-
TYITHBI B ONIEpaTOpax MOCIeAYIOUINX MPOLENyp:

O OCHOBHOU IPOLEAYPHI Main;
O B npouenype Linia.

B snmuctrHTe 6.5 TIpUBEIeH IpUMEp, B KOTOPOM HCITONB3YIOTCS TIIO0AIBHBIE TEPEMEHHBIC
JUTSL TIepeayll CMMBOJIA (Sim) M YMCIIA MOBTOPEHHU (Cols) 3TOTO CHMBOJIA IIPH PHUCO-
BaHUH.

Pesynbrar BeIBOa MH(OpMANIMK HA 3KpaH MMOKa3aH Ha puc. 6.3.

JNnctnr 6.5. Mpumep Mcnonb3oBaHUA rMobanbHbIX NepeMeHHbIX

Module Modulel
Dim Sim As Char
Dim Cols As Integer
Sub Linia ()
Dim J As Integer
For J = 1 To Cols
Console.Write (Sim)
Next
Console.WriteLine ()
End Sub
Sub Main ()
Sim = "!I"
Cols = 15
Linia ()
Console.Read()
End Sub
End Module
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Puc. 6.3. BeiBog nHchopmMaumm B nporpaMme, npuBegeHHom B NUCTuHre 6.5

FmobanbHOe onucaHue maccuBa

Paccmorpum mpumep, B KOTOpOM OyaeT MPOJEMOHCTPHUPOBAaHA TEXHOJOTHS paboTHI
C MacCHBaMH TIPH UCTIOJIB30BAHUN WX TII00ANTBHOTO onvcaHus. B muctunre 6.6 mpuBeneH
puUMEp, B KOTOPOM C IMOMOIIBIO MPOIEAYP peadu3yeTcsl BBOJA 3HAUCHUM MaccHBa, MX
BBIBOJ] Ha 9KPaH U CYMMHUPOBAHUE JIEMEHTOB.

J51g 3TOr0 MBI ONMCAIN MacCHUB A, BMECTE C IIEPEMEHHON Sum M KOHCTaHTOM N cpa3zy Io-
ciie 3aronoBka MoxyJst. Ilocne 3Toro B Mozgyne pacnonaraercst 4eThlpe MpoLeIyphl:

O InputMass — AJI BBOJIA 3HAUYEHUH 3JIEMEHTOB MaCCHUBA;

O outMass — [AJIs BBIBOJIa 3HAYEHUH AJIEMEHTOB MACCUBA;

O sumMass — JUIsi CyMMUPOBAHUS 3HAYEHUN 2JIEMEHTOB MacCHBa;
O Main — OCHOBHas MpoOLEAYpA.

PesynbTar BeIBO/Ia MH(OpMAIIMK HA 3KpaH MMOKa3aH Ha puc. 6.4.

JNnctnHr 6.6. Pabota c MaccMBaMm ¢ UCNosib30BaHMEM rMoGanbHbIX nepemMeHHbIX

Module Modulel
Const N =5
Dim A(5) As Integer
Dim Sum As Integer
Sub InputMass ()
Dim I As Integer
For T =1 To N
Console.WriteLine ("BeBecTn sJieMeHT MaccusBa')
A(I) = Console.ReadLine ()
Next
End Sub
Sub OutMass ()
Dim I As Integer
For T =1 To N
Console.Write (" I=")
Console.Write (I)
Console.Write (" A=")
Console.Write (A(I))
Next
Console.WriteLine ()
End Sub



lMpouyedypbi U hyHKUUU 187

Sub SumMass ()
Dim I As Integer
Sum = 0
For T =1 To N
Sum = Sum + A(I)
Next
Console.Write ("Cymva paBHa ")
Console.WriteLine (Sum)
End Sub
Sub Main ()
InputMass ()
OutMass ()
SumMass ()
Console.Read()
End Sub
End Module

BBecTH 3neMeHT MaccuBa 2
gBeCTH 3NEMEHT MaccuBa

gBECTH 3NEMEHT MaccuBa

gBECTH 3MEMEHT MaCccuBa

éBeCTH 3NEMEHT MaccuBa

2I=1A=6 I=2 A=4 1=3A=5 I=4A=1 I=5A=2

Cymma paeHa 18

m

Puc. 6.4. BbiBog nHopmaLmm B nporpamme, NpUBELEHHON B NIUCTUHTE 6.6

PaccmoTtpuM enie oauH npuMep Ha TeMy paboTbl ¢ MacciBaMu. Heo0X0MMO ¢ IOMOIIBIO
npoueayp 00ecneynTs:

O 3anoJIHeHHUE MacCHBa;
O moucK MakCHUMAaJILHOI'O 3HAUEHHS B MACCUBE U BBIBOJ €I'0 Ha 3KpaH.

B nucrunre 6.7 npuBeneHa noiHas pa3padoTKa, BKIIOYANOIIAs OCHOBHYIO MPOrpaMMy H
JB€ HEOOXOAUMBIE TIPOLIETYPHI.

Pesynbrar BeIBO/Ia MH(OpMAIIMK HA 3KpaH MMOKa3aH Ha puc. 6.5.

i MucTuHr 6.7. Mouck MakcMManbLHOro 3Ha4eHUsA B MaccuBe
i c ucnonb3oBaHMeM npoueayp

Module Modulel
Const N =5
Dim A(5) As Integer
Dim Maxsimum As Integer
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Sub FormMass ()
Dim I As Integer
Randomize ()
Console.WriteLine ("Maccus :")
For T =1 To N
A(I) = Int (100 * Rnd())
Console.Write (A(I))
Console.Write (™ ")
Next
Console.WriteLine ()
End Sub
Sub PoiskMax ()
Dim I As Integer
Maxsimum = A (1)
For I =2 To N
If A(I) > Maxsimum Then Maxsimum = A(I)
Next
End Sub
Sub Main ()
FormMass ()
PoiskMax ()
Console.Write ("Makcumym ")
Console.Write (Maxsimum)
Console.Read()
End Sub
End Module

Maccue : 84 7 56 89 30 -
Makcumym 89

m

Puc. 6.5. BbiBoa nHdpopmaumm B nporpamMme, NpMBeAEHHON B MUCTUHrE 6.7

Mepenaya napamMeTpoOB Yepe3 CChbINKY

Oco0eHHOCTh MPEBIAYIINX IPUMEPOB JAHHOW TJ1aBbl ObLIA CBsI3aHA C TE€M, YTO MHQOP-
MaIys depe3 MmapaMmeTphl NepeaaBajiach B OJHOM HAIpaBiIE€HHUH — M3 OCHOBHOW IpO-
rpamMMmbl B ipouieaypy. Eciu ke TpeOyercst BO3BpaTuTh JaHHBIE U3 TPOLEAYPHl B OCHOB-
HYIO POrpaMMy, TO PacCCMOTPEHHBI MEXaHW3M He padoTaeT. JTO CBA3aHO C TEM, UTO
B JJaHHOM CJTy4ae OCYIIECTBIISETCS NMepeaaya MapamMeTpoB M0 3HAYEHUIO.

CymecTByeT u Apyroil MEXaHH3M, Ha3bIBAEMBIN nepedauell napamempos no ccolike (1o
azapecy). B aTom ciiyuae B mporenypy nepeiaercs He 3Hau€HHe IIEPEMEHHOM, a e MECTO-
MOJIO’KEHUE B MaMATH (azpec sSUeHKH MaMaTH, KOTopas XpaHHUT JaHHYI0 MEepeMEHHYIO).
ITocne 3TOr0 B MpoOLEaypE MOKHO JIETKO U3MEHUTH COAEPKUMOE JTAHHOTO ajpeca.
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B nuctuHre 6.8 TpMBeneH BapHaHT TOWCKA MAKCUMAJIbHOTO 3HAYCHHUS B MACCHBE
C HCIIOJIH30BaHUEM TIEpEIavu TapaMeTPOB IO CChIIKE.

IIpu onucanuu mapameTrpa, MepeiaBacMoro Mo CChUIKE, UCIOIb3YETCs KIIOYEBOE CIOBO
ByRef. CaM MacCUB 2, a TaKkXe MIePEeMEHHBIE N M Maxsimum OIUCHIBAIOTCS B MPOIIEAYpPE

Main.

Pesynbrar BeIBOJa MH(OPMAIIMU HA SKpaH IMOKa3aH Ha puc. 6.6.

INuctunr 6.8. NMpumep nepegaym maccuBa B nNpoueaypy No ccbinke

Module Modulel
Sub FormMass (ByRef B() As Integer, ByVal L As Integer)
Dim I As Integer
Console.WriteLine ("Maccus :")
For T =1 To L
B(I) = Int (100 * Rnd())
Console.Write (B(I))
Console.Write (" ")
Next
End Sub
Sub PoiskMax (ByRef B() As Integer, ByVal L As Integer,
ByRef M As Integer)
Dim I As Integer
M = B(1)
For I =2 To L
If B(I) > M Then M = B(I)
Next
End Sub
Sub Main ()
Dim N = 5
Dim A(5) As Integer
Dim Maxsimum As Integer
Randomize ()
FormMass (A, N)
PoiskMax (A, N, Maxsimum)
Console.WriteLine ()
Console.Write ("Maxkcrmym ")
Console.Write (Maxsimum)
Console.Read()
End Sub
End Module

| Maccus : 74 7 46 92 30 N
Makcumym 92

m

=

Puc. 6.6. BbiBOg nHdopmMauum B nporpamme, npuBegeHHon B NUCTuHre 6.8
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BbluncneHue cpaktopuana

B muctunre 6.9 mpuBeneH nmpuMep BBHIYHCICHHS (haKTOpHalia YHUCa ¢ HCTIOIh30BaHUEM
pa3paboTaHHOI HAMH MPOIEAYPHI Factorial. [locie BEIUMCICHHS 3HAUYCHUE (DaKTOpUaa
MepeiacTcsl B MPOLEAYPY Main U3 MPOIEIYPHI Factorial Yepe3 mapaMeTp M.

Pesynbrar BeIBOa MH(OPMAIIMU HA SKpaH IMOKa3aH Ha puc. 6.7.

NnuctnHr 6.9. BeluncneHue chaktopuana umcna

Module Modulel
Sub Factorial (ByRef M As Long, ByVal N As Integer)
Dim I As Integer

M=1
For T =1 To N
M=M*TI
Next
End Sub
Sub Main ()

Dim A As Long
Dim B As Integer
Console.WriteLine ("Beemure umcio")
B = Console.ReadLine ()
Factorial (A, B)
Console.Write ("Uucigo=")
Console.Write (B)
Console.Write (" daxropman=")
Console.Write (A)
Console.Read()
End Sub
End Module

BeeauTe yncno
5
Yucno=5  Qaktopuan=120

Puc. 6.7. BeiBOg nHdopmMauum B nporpaMmme, npuBegeHHon B NMUCTUHre 6.9

BbluncneHne mateMaTtu4yecKux quH KUMWN

Paccmotpum mpumep, rae TpeOyeTcst ¢ MOMOIIBIO MPOLEAYPhl BEIYUCIUTE 3HAYCHUS He-
CKOJIBKMX MaTeMaTHYeCKUX (PYHKIHH, a pe3ylbTaT BBIYUCIICHUS IepeaTh B OCHOBHYIO
npouenypy. B muctunre 6.10 mpuBeneH Takod TpUMEp I BBIYHCICHUS 3HAYCHUUN
CIICIYIOIIUX MaTeMaTHUECKUX QYyHKITUH:
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O y=sin(x)+4;
O z=cos@x)-1;
O w=2x-7.

BrruncieHnbie 3HauCHUS TpeX (1)YHK]_[I/II71 NEPEHAArOTCA B IPOLECAYPY Main IO CCBLIKE.

Pesynprar BeIBoa MH(OpMaNKK Ha KpaH MMoKa3aH Ha pHc. 6.8.

JNuctunr 6.10. BbluncneHune 3Ha4yeHM MaTeMaTMyecKkux chyHKLMM

Module Modulel
Sub Func (ByVal X As Single, ByRef Y As Single,
ByRef Z As Single, ByRef W As Single)
Math.Sin(X) + 4
= Math.Cos (3 * X)
W=2%*X-—-7
End Sub
Sub Main ()
Dim Y, Z, W, X As Single
Console.Write ("Beemure 3HaueHue X ")

N =

X = Console.ReadLine ()
Func (X, Y, Z, W)
Console.Write ("Y=")
Console.WriteLine (Y)
Console.Write ("z=")
Console.WriteLine (Z)
Console.Write ("W=")
Console.Write (W)
Console.Read()
End Sub
End Module

Beegute 3HaueHne X 0 -
Y=4

=1

W=-7

m

-

Puc. 6.8. BbiBog MHpOpMaLmm B nporpaMmme, NpUBEAEHHON B NUCTUHTE 6.10

O6MeH 3Ha4YeHNN NepeMeHHbIX

Heobxomumo paspaboTath mpouenypy, KoTopas OyJaeT OCYIIeCTBIATh OOMEH 3HAYSHHMA
JIBYX TIEpeMEeHHBIX. /{anee ¢ TOMOIIBIO 3TOH MPOLEAYPHI TPeOYETCs pa3MeCTUTh B TIOPS-
Ke BO3pacTaHusl TPH 4YKcClia, KOTOPBIE BBOMATCS C KiIaBHAaTyphl. Pa3paboTka mpuBeneHa
B JiicTuHre 6.11.

PesynpTar BeiBo#a MH(OpMaLKU Ha 3KpaH MMOKa3aH Ha pHc. 6.9.
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JlncTtuHr 6.11. MepecTaHoBKa Yncen

Module Modulel

Sub Obmen (ByRef X As Integer, ByRef Y As Integer)
Dim Z As Integer

Z =X

X =Y

Y =2
End Sub
Sub Main ()

Dim A, B, C As Integer

Console.

Write ("BBemure 3HaueHMe A ")

A = Console.ReadlLine()

Console.

Write ("BBemure 3HaueHme B ")

B = Console.ReadLine ()

Console.

Write ("BBemuTe 3HaueHme C ")

C = Console.ReadLine ()

If A > B Then Obmen (A, B)
If B > C Then Obmen (B, C)
If A > B Then Obmen (A, B)

Console.
Console.
Console.
.Write (B)

Console

Console.
Console.
Console.

End Sub
End Module

Write ("A=")
Write (A)
Write(" B=")

Write (" c=")
Write (C)
Read ()

BeeguTe 2HaueHne A 10 -
BeeanTe 3HauYeHue B 5
BeeanTe 3HauyeHue C 7
A=5 B=7 (=10

m

Puc. 6.9. BbiBog MHpOpMaLmmn B nporpamme, NpUBEAEHHON B NUCTUHIE 6.11

AHanuns yucen

C momouibio IpoIielypsl peasnzyeM MporpaMMy, KoTtopas OyAeT aHaJIM3UpOBaTh: ABISA-
€TCsl JIM YMCIIO TPOCTHIM Wi HeT. [Iporenypa Oyzer uMeTh 1Ba mapaMeTpa:

O YHUCJI0, KOTOPOC CIACAYCT MPOAHAIN3NPOBATD;

O nepeMeHHYIO,

MPEACTABISIIONIYI0 COOOW pe3ynbTaT, IMOJNyYaeMbli M3 NPOLELypHI

OCHOBHOW ITPOrpaMMOM.
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B muctuare 6.12 mokaszaHa pa3pa®oTka, BKJIIOUAIOIIas OCHOBHYIO MPOIEAYPY U TIPO-
LEAYPY, BHITOTHSIONIYIO TPOBEPKY UHCEI.

Pesynbrar BeiBOJa MHGOPMAIIMK HA SKpaH MoKa3aH Ha puc. 6.10.

JNuctnHr 6.12. AHanu3 NpocThbIX Yucen

Module Modulel
Sub Analiz (ByVal N As Integer, ByRef Res As Boolean)
Dim J As Integer
Res = True
For J =2 ToN-—1
If N Mod J = 0 Then
Res = False

Exit For
End If
Next
End Sub
Sub Main ()

Dim X As Integer
Dim F As Boolean
Console.Write ("BBemure LieJioe IIOJIOXUTEJIbHOE UMCJIIO ")
X = Console.ReadLine ()
Analiz (X, F)
Console.Write ("Umucmo mpocToe — ")
Console.Write (F)
Console.Read()
End Sub
End Module

BBeOMTe Lenoe NOAOKHUTENbHOE Yucno 19
Yucno npocroe - True

m | »

Puc. 6.10. BeiBoAg MHOpMauuy B nporpaMmme, NpuBeAEHHOW B NUCTUHIE 6.12

PyHKUUU nonb3oBaTens

B OonpIMHCTBE ciiydaeB pe3ysbTaTOM HPOLEAYpPHI SBISETCS TOJIBKO OJHO 3HAYCHHE.
U B 3TOM Cityyae BBIYMCIUTEIbHBIE JEHCTBU Jydile 0opOPMHUTE HE KaK MPOLEAYPY, a KakK
¢yskuuio. Opranuzanys QyHKIHH aHAJIOTHYHA MPOLEAYPEe, HO UMEIOTCS ABa OTIHYHSL:

O ¢yHxua nepeaaeT B NporpaMMy pe3yibTaT CBOEH pabOThl — €IUMHCTBEHHOE 3HAYe-
HUE, HOCUTEJIEM KOTOPOTO SIBJISIETCSI UMST caMoi (DYHKITUH;

O uMms QYyHKUUH MOXET BXOAWTH B BBIp@XKEHHE Kak omepaHa ((QyHKUIUS BO3BpaIlacT
pe3ynbTaT B TOUKY CBOETO BBI30BA).
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OyHKIUs, onpeiesieHHas TTOJIh30BaTENIEeM, COCTOUT U3 3arojoBKa U Tena (QYHKIUH. 3aro-
JIOBOK COJCPIKHT 3ape3epBUPOBAHHOE CIIOBO Function U UMs QyHKuu. Kpome toro, mo-
CJie UMEHU (DYHKIIMU B KPYTJIBIX CKOOKAaX YKa3bIBACTCSI CIHCOK (POPMAIBLHBIX MapaMeT-
POB. A TJaBHBIM OTJIWYHEM OT CHHTAKCHCA MPOIEAYPHI SIBISETCS yKa3aHUE THIA BO3Bpa-
[AEMOTr'0 3HAYCHHUSL.

Teno hbyHKIHMA 1TO CBOCH CTPYKTYPE aHAIOTHYHO OOBIYHOM MPOIICAYpE.

3ameTuM, 9TO B pazjieiie OnepaTopoB (DYHKIUHU JTOJHKCH HAXOAMTHCS, IO KpaiHeH Mepe,
OJIUH OTEPaTOpP, KOTOPHIN MPUCBAMBAET €€ UIMEHU 3HAUYCHHUE, BO3BPAIACMOE KaK Pe3yiib-
TaT paboThl QYHKIIHA.

Jlaiee paccCMOTPHM psiZ MPAKTHYECKUX TPHMEPOB IPOrPAMMHUPOBAHUS C UCIIOIB30BAHH-
eM (YHKIHH.

BbluncneHne HaMbonbLero 3Ha4YeHus

Heobxomumo pa3paboTtaTs (HyHKIIHIO, KOTOPasi BEIYMCISIET MaKCUMaIbHOE U3 JIBYX BeIlle-
CTBCHHBIX YHCEJ, MOJYYCHHBIX B KadecTBE aprymeHTa. TpeOyeTcs TakKe MpPUBECTU
BBI3BIBAIONIYIO Tpouenypy. B mmctunre 6.13 nannas pa3paboTka MpeAcTaBieHa Iie-
JTHKOM.

Nuctunr 6.13. NMpumep DyHKLMKN BbIYUCTIEHUS HAaMBObLIEro 3Ha4YeHUs

Module Modulel
Function Comp (ByVal A As Integer, ByVal B As Integer)
if A > B then

Comp = A
Else
Comp = B
End If
End Function
Sub Main ()

Dim X1, X2 As Integer
Console.Write ("Beemure uejioe umcjo X1 ")
X1 = Console.ReadLine ()
Console.Write ("Beemure Lejioe 4ymcjo X2 ")
X2 = Console.ReadLine ()
Console.Write ("Hambosbmee umcio = ")
Console.Write (Comp (X1, X2))
Console.Read()
End Sub
End Module

Tenepr HeOombIIOE yenoxkHeHNE. HeoOxomuMo pa3paboTaTh APYTy0 MPOTpaMMy C UC-
OJIb30BaHUEM C(HOPMUPOBAHHOW (PYHKIIMU Comp. B JaHHOM ciy4ae MBI JOJDKHBI OyneM
BbIOMpAaTh MAaKCUMAJIBHOE M3 TPEX YMCEN BBOAMMBIX C KiIaBHATyphl. JlaHHas pa3paboTka
npeJCcTaByicHa B TUCTHHTE 6.14.
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JNucturr 6.14. Bbi6op Hanbonbliero 3Ha4eHUs cpeaun Tpex nepeMeHHbIX

Module Modulel
Function Comp (ByVal A As Integer, ByVal B As Integer)

End
Sub

End

If A > B Then
Comp = A
Else
Comp = B
End If
Function
Main ()

Dim X1, X2, X3 As Integer
Console.Write ("Beemure Lejioe uymcjo X1
X1l =
Console.Write ("BBemure LieJjioe UMCIIO X2
X2 =
Console.Write ("Beemure LeJjiO€ UMCIIO X3
X3 =
Console.Write ("HamubBosbimee umcyo = ")
Console.Write (Comp (Comp (X1, X2), X3))
Console.Read()

Sub

Console.ReadLine ()

Console.ReadLine ()

Console.ReadLine ()

End Module

BbluncneHue npoueHTa

")

n)

")

Heo6xonumo pa3pabortats (yHKLUNIO, KOTOpask BEIYUCISIET IPOLEHT OT Yuciia. OTU JaH-
HbIe (YMCIO M 3HAYEHHE B MPOICHTAX, KOTOPOE TPeOYETCS BBIYKMCIUTH) MEPEIAIOTCS
B KadyecTBe MapamMeTpoB. B muctunre 6.15 nannas pa3zpaboTka mpeicTaBleHa BMeCTe
C BBI3bIBAIOLLECH TPOLIEAYPOil.

JIncTnHr 6.15. DyHKUMA BblUMCNEHUA 3HaYeHUA NpoLeHTa OT Yucna

Module Modulel
Function Protsent (ByVal Chislo As Single,
ByVal Prots As Single) As Single

End
Sub

Protsent = Chislo * Prots / 100
Function
Main ()

Dim A, B As Integer

Console.Write ("Beemure umcijo ")
A = Console.ReadLine()
Console.Write ("BBemmuTe MOPOLIEHT, KOTOPBI HEOOXOIMMO BBMMCIIATH

B =
Console.Write ("IIpoleHT

Console.ReadLine ()

= ")

Console.Write (Protsent (A, B))

ll)
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Console.Read()
End Sub
End Module

PacuyeT goxoaa no Bknaay

Hy»xHo pa3zpaboraTh (yHKIHIO, KOTOpas BBIYMCISIET JOXOJ 10 BKIany. JlaHHbIe (cymma
BKJIa/Ia, TOIOBAasi CTaBKa MO BKJIAAY M CPOK B JIHSX) MEPEAAIOTCS B KAUECTBE MTapaMeTPOB.
B mucrtunre 6.16 manHas paspaboTka MpeAcTaBiIeHa BMECTE C BBI3BIBAIOLICH MpOrpaM-
MOI1.

NncTnHr 6.16. PyHKUMA BbIYMCIIEHUA goxoaa No BKiagy

Module Modulel
Function Protsent (ByVal Summa As Single,
ByVal Prots As Single, ByVal Srok As Integer) As Single
Protsent = Summa * (Prots / 100) * (Srok / 365)
End Function
Sub Main ()
Dim A, B, C As Integer
Console.Write ("Beemure cymmy ")
A = Console.ReadLine ()
Console.Write ("BBemuTe IPOLIEHT, KOTOPBIM HEOOXOIMMO BHMMCIIMTL ")
B = Console.ReadLine ()
Console.Write ("BBemuTe Ha KakOM CPOK BKJIAL (B OHAX) ")
C = Console.ReadLine ()
Console.Write ("Ooxonm rno Bkjamy = ")
Console.Write (Format (Protsent (A, B, C), "0.0006"))
Console.Read()
End Sub
End Module

AHanus TekcTa

Tpebyetcst pa3paboTaTh (GYHKIIHIO, KOTOPasi aHAIM3UPYET CTPOKY (BBOIAMMYIO C KJlaBHa-
TYpBI), ¥ €CJIM B HeW NMPUCYTCTBYET aHIIMIICKas 3ariaBHast OyKBa, TO BeIAaBaeMoe (DyHK-
el 3HaYeHUe JODKHO MMETh 3HaYCHUE True. B MPOTHUBHOM citydae (YHKIHS BBIIACT
3Ha4YeHHue False. [laHHas pa3paboTKa mpeacTaBieHa B JucTuHre 6.17.

JIncTtuHr 6.17. AHanNWU3 cTPoKM TeKcTa

Module Modulel
Function Books (ByVal S As String) As Boolean
Dim L, I As Integer
L = Len(9)
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Books = False
For I =1 To L
If Mid(s, I, 1) >= "A" And Mid(S, I, 1) <= "Z" Then
Books = True
Exit For
End If
Next
End Function
Sub Main ()
Dim A As String
Console.Write ("BBemure cTpoxky ")
A = Console.ReadlLine()
Console.Write ("B cTpoke eCTb 3BaTJlaBHHE aHTUIMMICKMe OyKBEI — ")
Console.Write (Books (A))
Console.Read()
End Sub
End Module

q)YHKLIMFI noncka MMHUMyMa B OgHOMepHOM MaccuBe

B enase 3 MBI paccMaTpuBaiH 3a/1a4y MOMCKa MAKCHUMAIILHOTO 3HAYCHUS B OJTHOMEPHOM
MaccuBe. B nuctunre 6.18 npuBeneHo pemieHue aHaJOTMYHOM 3aJaud — IMOHUCKa MUHH-
MaJBHOTO 3HAYEHHS, HO TIPH TOM OCHOBHOH aNToOpuT™M o(opMIiIeH B BUAE (DYHKIIHH.

JNnctnHr 6.18. dyHKLMA NOUCKA MUHMMAaNbHOro 3Ha4YeHUs1 B MaccuBe

Module Modulel
Const N = 10
Function Poisk (ByRef M() As Integer) As Integer
Dim J, Min As Integer
Min = M(1)
For J =2 To N
If M(J) < Min Then
Min = M(J)
End If
Next
Poisk = Min
End Function
Sub Main ()
Dim A(10) As Integer
Dim J As Integer
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Console.Write (A(J))
Console.Write (" ")
Next
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Console.WriteLine ()
Console.Write ("Muummym= ")
Console.Write (Poisk (A))
Console.Read()
End Sub

End Module

dyHKUMA nofcyeTa coceqHUX 3/IeMEeHTOB MaccuBa

Heobxomumo paspabotaTh (YHKIHIO TOACYETa MAKCUMAIBHOTO KOJHYECTBA HWAYIIUX
MOJPST BO3PACTAIOIINX AJICMEHTOB B OJJHOMEPHOM MaccuBe. B 2rase 3 Mbl permanu mo-
JOOHYIO 3a/1auy, TJie ObUIO HEOOXOAMMO HAWTH MAaKCUMAIBHOE KOJUYESCTBO MITYIUX MO/~
PSIl OJJMHAKOBBIX JIEMEHTOB. 3/1€Ch TPeOyeTCsl pa30UTh alrOPUTM Ha JIBE YaCTH M pa3pa-
6otaTh BMecTe ¢ (QYHKIHEH elie U OCHOBHYIO porpammy. IIporpamma, pemiaromias qaH-

HYIO 33/1auy, Ipe/CTaBlicHa B TUcTHHTE 6.19.

Nncturr 6.19. dyHKunA aHanu3a aneMeHTOB MaccuBa

Module Modulel
Const N = 10

Function Poisk (ByRef M() As Integer) As Integer

End
Sub

Dim J, Nums, MaxNums As Integer

Nums = 1
MaxNums = 1
For J =2 To N
If M(J) > M(J — 1) Then
Nums = Nums + 1
Else

If Nums > MaxNums Then

MaxNums = Nums
Nums = 1
End If
End If
Next
If Nums > MaxNums Then
MaxNums = Nums
End If
Poisk = MaxNums
Function
Main ()
Dim J As Integer
Dim A(10) As Integer
For J =1 To N
A(J) = Int (100 * Rnd())
Console.Write (A(J))
Console.Write (" ")
Next
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Console.WriteLine ()
Console.Write ("Uncso BO3pacTalIMX 3JEMEHTOB= ")
Console.Write (Poisk (A))
Console.Read()
End Sub
End Module

®YHKUUA U3MEHEeHUs1 3Ha4YeHUN INeMeHTOB MaccuBa

HeoGxomumo pa3paboTtath (QYHKIHUIO, OCYIIECTBISIOIIYI0 HW3MEHEHHE OIpeNesIeHHBIX
3HA4YEHUIl B OTHOMEPHOM MaccuBe. Tak, eciii B MaCCHUBE €CTh 3IEMEHTHI, PaBHBIC HYIIO,
TO HX CIeIyeT 3aMEHHMTh Ha TaKoe 3HaueHHEe JJIEMEHTa MaccuBa, KOTOpoe Hauboiee
0nu3K0 K HyNI0. B kauecTBe cBOero 3HaueHHUs (PYHKIMS AOJKHA BBIAATh 3HAUEHHUE True,
€CJIM TaKas 3aMeHa MPOU30IIIa, U False — B MPOTUBHOM cirydae. B muctuare 6.20 mpu-
BEZICHA COOTBETCTBYIOLIAs IPOrpaMMHasi pa3paboTKa.

. NMucTuHr 6.20. NU3MeHeHMe 3HaYeHWii IIeMEHTOB B MaccuBe

Module Modulel
Const N = 10
Function Zamena (ByRef A () As SByte) As Boolean
Dim J As Integer
Dim Delta As SByte
Zamena = False
Delta = 127
For J =1 To N
If Math.Abs(A(J)) < Math.Abs(Delta) And A(J) <> 0 Then
Delta = A(J)
End If
Next
For J =1 To N
If A(J) = 0 Then
A(J) = Delta
Zamena = True
End If
Next
End Function
Sub Main ()
Dim J As Integer
Dim A(10) As SByte
For J =1 To N
A(J) = -2 + Int(5 * Rnd())
Console.Write (A(J))
Console.Write (" ")
Next
Console.WriteLine ()
Console.Write ("3ameHa sjeMeHTOB ")
Console.WritelLine (Zamena (A))
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For J =1 To N
Console.Write (A (J))
Console.Write (" ")

Next

Console.Read()

End Sub
End Module

®DYHKUMA BbIYUCIIEHUS CYMMbI 35IEMEHTOB
ABYMepPHOro MmaccuBa

Paccmotpum Teneprs mpumep paboOThI C JByMEpPHBIM MaccuBoM. HeoOxomumo pa3pabo-
TaTh (HYHKIMIO, KOTOpas OyJeT CyMMHPOBATh AIIEMEHTHI, 3HAYCHHUS KOTOPBIX SBISIOTCS
YeTHRIMHM uMciiaMd. B muctunre 6.21 mpuBeieHa mporpaMma, peaausyionias pericHue
JTAaHHOU 3a7a4Hu.

JNInctuHr 6.21. ®yHKUUA BbIYMCNEHNUS CYMMbI 3Ha4Y€HUN INIEMEHTOB MaccuBa

Module Modulel
Const N = 10
Function Raschet (ByRef A(,) As Integer) As Integer
Dim I, J, Sum As Integer
Sum = 0
For T =1 To N
For J =1 To N
If A(I, J) Mod 2 = 0 Then
Sum = Sum + A(I, J)
End If
Next
Next
Raschet = Sum
End Function
Sub Main ()
Dim I, J As Integer
Dim A(10, 10) As Integer
For T =1 To N
For J =1 To N
A(I, J) = Int(5 * Rnd())
Next
Next
Console.WriteLine ()
Console.Write ("Cymma sjemeHToB ")
Console.WriteLine (Raschet (A))
Console.Read()
End Sub
End Module
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MaTtemaTnyeckme BbIYUCIIEHUA

B sr0ii rnaBe BHHMMaHME OyJeT CKOHIEHTPHPOBAHO HA 3a/1adyaX, KacaloIUXCsl pa3HO00-
pasHbIX MaTeMaTHYeCKUX BhIuMcieHnd. B Ounerax EquHOro rocymapcTBeHHOTO dK3ame-
Ha MPUCYTCTBYIOT TaKH€ 33/JaHUA, KOTOPbIE B ONPEAEICHHON CTENEHHU CBSI3aHbl C pas3ze-
namu MateMaTuku. KoHedHo, TiryOOKHX 3HAHHW B MAaTEMaTHIECKOi 00IacTH OHH HE Tpe-
OyI0T, OJHAKO BONPOCHI, CBSI3aHHBIE CO CTAHAAPTHHIMH (YHKUMSMH W peEIICHHEM
HECIIOKHBIX ypaBHEHUH, HEOOXOIMMO 3HATh.

PacuyeT 3HaYyeHUN hpyHKUNN

Tpebyercst mporpaMMHO BBIYHCIIHTH 3HaYCHHsI (DYHKIMH B YKa3aHHOM JHAIla30HE U3Me-
HEHUS apryMEHTa. A MMEHHO HEOOXOAMMO MOCTPOHUTh PAdOTAIOLIYIO MPOTrpaMMy, KOTO-
past BeuHciseT 3HadeHus: GyHkuun Y =Sin(X+5) —X. [luana3oH u3MeHeHHs apryMeHTa

cocTaBisieT oT | 10 5, a war npupaiueHus apryMenta pases 0,3.

Jns Hadana HEOOXOMUMO MOJCYUTATH YHCIIO TOYEK (3HAYEHUH apryMeHTa), B KOTOPBIX
CIIEZlyeT BBIYUCIATH 3HAUCHUS (PYHKIIHU:

N = Int w+l : (7.1)
X

rae:
O X, — MaKkcUMajJbHOE 3HaUECHHE apryMeHTa;
O X, — MUHUMaJbHOE 3HaYEHUE apryMEHTa;
O Dx — mar npupaiieHus apryMeHTa;

O Int — menas yacTh yucia.

B nuctunre 7.1 npuBeneHa HeoOXoAMMAas IPOTPaMMa JUIsl BBIYMCIICHHS 3HAYCHUH (QyHK-
. 3aech B mukie oT 1 1o N mociaenoBaTeabHO BBIYUCISIFOTCS 3HAYCHUS (DYHKIUH 110
bopmyre y =sin(X+5) — x.
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Nuctunr 7.1. NMporpamma BblYMCIIEHNUA 3Ha4YeHUN (PyHKLUN

Module Modulel
Sub Main ()
Const Xmax = 5
Const Xmin =1
Const Dx = 0.3
Dim X, Y As Single
Dim J, N As Integer
N = Int((Xmax — Xmin) / Dx + 1)
X = Xmin
For J =1 To N
Y = Math.Sin(X + 5) — X
Console.Write (" X=")
Console.Write (Format (X, "0.0"))
Console.Write (" Y=")
Console.WriteLine (Format (Y, "0.000™))

X =X + Dx
Next
Console.Read()
End Sub
End Module

YnucneHHoe nHTerpupoBaHue

HekoTopsie MKOIHUKY 3HAKOMBI C MHTErpalaMy U METOAMKON UX BbruncieHusa. OnHako
Ha MPAaKTUKE YacTO BCTPEYAIOTCS ONpelesIeHHbICe HHTErpasbl (HAIIOMHUM, YTO B OTJIMYHE
OT HEOIIPEHENCHHbIX y HHUX YKa3bIBAIOTCS Ipelesbl MHTETPUPOBAHMA), KOTOpBIE JTHOO
HEJIBb3Sl BBIUYMCIUTh AHAINTHYECKMMH METOJaMH, JUOO0 BbIYHMCIEHHE TpeOyeT OYeHb
Oonpmux ycunuid. B 3ToM citydae MOKHO MCIOJIB30BaTh YHCICHHBIE METOIBI, YTO 00ec-
MeYnBacT BMECTO TOYHOTO 3HAYEHHs MPHUOIMKEHHOE. 3a1ada, KOTOPYIO MBI 37IeCh pac-
CMOTPUM, 3aKJIF0YaeTCs B BBIYMCICHUN HHTErpana.

Z= E]'F(x)dx , (7.2)

rae Z — WCKOMOE 3Ha4YeHHUE, KOTOpoe (paKTHUYESCKH SIBIIACTCS TUIONMAab0 (GUryphl, orpa-
HuueHHoOM ynkuuenr F(X), ockro aberce u npsMbiMa X =Au X=B.

Ha puc. 7.1 3Ta 3a1aya mpoOMJLTIIOCTPUPOBaHA TPapUUCCKH.

Cy1iecTByIOT METOJBI MPHUONMKEHHOTO BBIYUCIEHHUS ONPEeIEHHOTO0 MHTErpaja, KOTo-
pBIE OCHOBBIBAIOTCSI HA 3aMEHE IUIOLIAAN CIOXKHOU Guryps! (puc. 7.1) Ha KOHEYHBIH Ha-
00p 3JeMeHTapHBIX Y4acTKOB. Toraa miomaab UCXOJHOH (UIYpHI JIETKO BBIYUCISETCS
KaK CyMMa IUIoIa/iel 3JIEMEHTapHBIX Y9aCTKOB.
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A B
Puc. 7.1. Mpadcuk dpyHkunm copmynbl (7.2)

HauGonee npocToit BapuaHT CBs3aH ¢ YUCIICHHBIM HHTETPUPOBAHUEM 10 METOJY MPSMO-
yroJdbHUKOB. B aTtoM ciyuae muTepBan or A nmo B gemurcs Toukamum X, X,,..., Xy Ha

N paBHbIX yacteli (puc. 7.2). [Ipu 3TOM BBITOIHSFOTCS CICIYIOIINE YCIOBHS:

O x=A;

O Xy =B;

O h=(B-A)/N.

B sToM ciydae odepeHyIo TOUKY IO OCH a0CLIMCC MOYKHO OMPEACTHUTh TaK:
X; =X +(@{-1)-h.

Y Y=F(X) —

X1=A Xn=B

Puc. 7.2. M'pachuk cpyHkumm cbopmynebl (7.2) ¢ pa3bmBKkon Ha NPSIMOYTONbHUKA

B cooteTcTBHHE C puc. 7.2 U3 KaXI0i TOYKHA HA OCH aOCITUCC TIPOBOIUTCS MEPIICHINKY-
asip 1o mepeceuenus ¢ kpuBoit F (X). ITocie 3T0ro KprBas MOABIHTETPATBHOM (BYHKITHH

3aMEHSETCS Ha JIOMaHYIO JIMHHIO, OTPE3KH KOTOpOH mapaiienbHsl ocu aberumcc. Ilmo-
ab TAKOW CTyNeHYaToN (PUTYpPBI MOXXHO HAWTH KaKk CyMMY ILUIOMIAAeH MPSIMOYTOIbHH-
KOB, CTOPOHBI KOTOPbIX paBHBI h u Y;. Takum 00pa3zom, IIOMmaas OTACIBHOTO IPSIMO-
YTOJIbHUKA BBIYUCIIACTCS:

Si=yi-h.

B sToM ciaydae unTerpan (7.2) MOXXHO MPUOIMKEHHO 3aMEHUTH CICTYIOLIUM PSIOM:

Y thF(xi). (7.3)
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3aHpOFpaMMI/IpOBaTL MOJIY4YCHHOC COOTHOLICHUEC JOCTATOYHO IPOCTO, U B KAUCCTBEC MPHU-
MCpa NPUBCACM BBIYUCICHNUEC UHTCIrpaia UIA CICAYIOINX UCXOAHBIX TaHHBIX:

O F(x)=x3+cos(x) +1;
a A=1;
O B=3.

B nmucrunre 7.2 nmpuBeneHa HeoOXoanMas IPOTrpaMMa Uil BEIYMCICHHUS 3HaYeHUH (QyHK-
uun. 31aech B mukie ot 1 10 N mocienoBaTenbHO BBIYMCISIOTCS 3HaUCHHUS (QYHKUUHU U
CYMMHPYIOTCS IUIOIIAAM NPSIMOYroibHUKOB. B kauectBe N B IpuBeZieHHON mporpamme
MBI BeIOpanu 3HadeHue 100.

JNucturr 7.2. NMporpammMa BblYMCIIEHNUS 3Ha4YeHUN (PyHKLUN

Module Modulel
Function Integral (ByVal A As Single, ByVal B As Single,
ByVal N As Integer) As Single
Dim S, H, Xi, Fi As Single
Dim I As Integer
H= (B—A4) /N
S=0
For I=1To N-—1
Xi=A+H* (I—1)
Fi = Xi "3 + Math.Cos(Xi) + 1
S=S+ Fi*H
Next
Integral = S
End Function
Sub Main ()
Console.Write (" Murerpan paseH ")
Console.Write (Integral(l, 3, 100))
Console.Read()
End Sub
End Module

OHaKO MCIOJh30BAaHKUE 3aMEHbI (PYHKIIMU COBOKYITHOCTBIO MPSIMOYTOJIBHHKOB JAaeT HE-
BBICOKYIO TOYHOCTbh. [l €e MOBBIMICHUS TPEOYeTCs CYIIECTBEHHO YBEIMYMBATH YHCIIO
Touek N .

I'opa3go Gombly0 TOYHOCTH 0OECTIEYrBaET METO T Tpareuii. Eciu mpoBecTH OpArHATHI
BO BCEX TOYKAX JEJCHUS JUHUHU U 3aMEHUTh KaXXKAYI0 U3 MOITYYEHHBIX "KPUBOJIUHEUHBIX"
Tpamnenuid NpsSMoJIMHeHHO! (puc. 7.3), TO MpHONMKEHHOE 3HAYCHUE WHTErpaya OyieT
paBHO CyMMe€ IUIONIAeN MpAMOJMHEWHBIX Tpaneuuil. [lmomanas oTAenbHON Tpanenun
BBIUHCIISICTCS:

Z - yi+yi+1h,
2
rae | m3mensercs or 1 jo N —1.



Mamemamuuyeckue 8bi4UCIEHUS 205

Y Y=F(X)

X1=A Xn=B

<
h

Puc. 7.3. 'pachuk pyHkumm cbopmynel (7.2) ¢ pa3buBkoi Ha Tpaneumu

Tornma mioniaas UCKOMO# GuUrypsl OyJeT paBHa CyMME BCEX Tparelui:

B - -

hN 1 n N_1

Z= IF(X)dx:—Z(yi +Yi.,)=h- M*“Z%
A 214 2 i—2

B pesynpTaTe MoXkHO 3anucath (GOpMyITy Tpareuil sl YUCICHHOTO WHTETPUPOBAHMS:
N-1
S=h. M+ZF(&) : (7.4)
i=2

Teneps mpumeHnM cooTHomIeHue (7.4) MpW BBIUMCICHWH WHTETpalia Ui CIeXyIONIIX
HCXOJHBIX JAHHBIX:

O F(x)=x?-cos(X);

O A=-1;

0 B=1.

B nucrunre 7.3 mpuBeneHa HeoOXOAMMas MporpaMma Jjis BBIYMCICHUS 3HAYCHUH JaH-

HOW QyHKIMH. 31eck B mukie oT 1 1o N mocienoBaTenbHO BBIYHCISIIOTCS 3HAYCHUS
¢ynkumu. Inss N B mpuBeneHHo# nmporpamMme Mol BeiOpanu 3HaueHue 100.

Nuctunr 7.3. NMpumep BbIYUCNEHUs MHTerpana no Metoay Tpaneuumn

Module Modulel
Function Integral (ByVal A As Single, ByVal B As Single,
ByVal N As Integer) As Single
Dim S, H, Xi, Fi, FA, FB As Single
Dim I As Integer
H (B—12) /N
S =0
For T =2 ToN—1
Xi=A+H* (I—-1)
Fi Xi * Xi 4+ Math.Cos (Xi)
S =S + Fi
Next
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FA = A * A * Math.Cos (A)
FB =B * B * Math.Cos (B)

Integral = H * ((FA + FB) / 2 + 9)
End Function
Sub Main ()

Console.Write (" Murerpan paseH ")

Console.Write (Integral (1, 3,
Console.Read()

End Sub

End Module

PelweHune ypaBHeHUN

B Ounerax EquHOTrO rocy1apcTBEHHOTO 9K3aMeHa HMEETCsl MHOTO 3aJaHHiA, KacaloluXcs
peuieHuil ypaBHeHUN. B 3TOM pazzene Mbl pacCMOTPUM Psif 3a7a4 B TOM BUZE, KAK OHU

OnLUIH MMpEeACTAaBJICHBI B 9K3aMCHAIIMOHHBIX ounerax.

NPUMEP 1

TpeOyercs HammcaTe mporpaMMy, KOTOpasi pemiaeT ypaBHEHHE AX+B=0 OTHOCHTEIBHO X
IpH JIIOOBIX YMCIaX A M B, BBEJCHHBIX C KJIaBUATypbl. Bce uncna cYMTalOTCS EHCTBH-
TEIBHBIMU.

[IporpamMmMucT caenan B mporpaMme (JIUCTHHT 7.4) OMINOKH.
Bawm mpensaraeTcst mocieaoBaTeNbHO BHITOTHUTH CIEIYIOINE 3aJaHNs:
O yka3zaTb, TJie UMEETCsl OIIMOKA, CBSI3aHHASI C BBOJOM HH(POPMALINH;

O HaiiTu ApyTHE OMMOKH B IUCTUHTE 7.4 1 000CHOBATH HX;

O nopaboTaTh MpOrpaMMy Tak, YTOOBI HE OBLIO CITydaeB ee HEeMPaBIILHONW PabOTHI.

JNuctunr 7.4. NMporpamma pelueHusi ypaBHeHUs1 AX+B=0 ¢ HanNnM4Ynem ondokK

Module Modulel

Sub Main ()

Dim A, B, X As Single
Console.Write ("Beeoure A ")
A = Console.ReadlLine()
Console.Write ("Beemure B ")
B = Console.ReadLine ()
Console.Write ("Bremure X ")
X = Console.ReadLine ()
If B = 0 Then
Console.Write ("X=0 ")
Else
If A = 0 Then

Console.Write ("pewenmi HeT")
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Else
Console.Write (-B / A)
End If
End If
Console.Read()
End Sub
End Module

Buinoanenue 3aoanuii

1. YuuteiBas ToO 006CTOATENBCTBO, YTO MBI PelIaeM YpaBHEHHUE OTHOCHTENBHO X, BBOAUTH
3HAUCHHE X C KJIaBHATyphl He TpeOyercs. [1oaToMy HY)KHO MCKIIOUUTDH CIETYFOLTHIA
(parMeHT CTpoK:

Console.Write ("BeemouTe X ")
X = Console.ReadLine ()

2. Teneps mepeiiieM HEMOCPENCTBEHHO K PEUICHUIO ypaBHEHHUs. PaccMoTpuMm criemyto-
L[1€ BApUAHTHI:

® cciau A # 0, TO BOTOM ClIydae X = -B/A;
® eCIMA = 0UB = 0, TO B KAYECTBE PEIICHUS MOJOUICT JIF000C 3HAUCHUE X;

® eCIHM TOJIBKO A = 0, TO PELICHUI ypaBHEHHS HET. DTO U HYXHO OTPa3HUTh B IPO-
IPaMMHOM PELICHUN YPaBHEHHUSL.

3. U3 paccMoTpeHus JIMCTHHTA 7.4 BBITEKAET, YTO MPU PABHBIX HYIIO KOIPPUIIHECHTAX A
U B B KQUeCTBE PEIICHHUS YPAaBHEHUS MOIydaeTCs HOJb, OJTHAKO HA CAMOM JIeJie B 3TOM
cllyyae pelieHHeM sBJsieTcs Mo0oe 3HadeHue X. C yyeToM CKa3aHHOrO, BO3MOXKHAs
KOPPEKIIUS MIPOrpaMMBbl MIPeICTaBlIeHa B TUCTHHTE /.5.

JNuctuur 7.5. UcnpaBneHHbIN BapuaHT NnucTuHra 7.4

Module Modulel
Sub Main ()
Dim A, B, X As Single
Console.Write ("Beeoure A ")
A = Console.ReadLine ()
Console.Write ("Beemure B ")
B = Console.ReadLine ()
If A =0 And B = 0 Then
Console.Write ("Jlioboe 3HaueHme X ")
Else
If A = 0 Then
Console.Write ("pewenmi HeT")
Else
Console.Write (-B / A)
End If
End If
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Console.Read()
End Sub
End Module

NPUMEP 2

PaccmoTrpum emie oauH mpuMep, CBA3aHHBINA C PENICHHEM ypaBHEHUs. TpeOyeTcst Hamm-
caTh MPOrpaMMy, KOTOpas PelIacT YpaBHEHUE |X|-2=—A OTHOCHUTEIBHO X IJIs JHOOT0
YHCcIia A, BBOJUMOTO C KJIaBHaTyphl. Bee uncima cuuTaroTest AeCTBUTENbHBIMH.

[IporpamMmucT caenan B mporpaMme (JIUCTHHT 7.6) OIMIHOKH.

Bawm npennaraercs mociieqoBaTeNbHO BBIIOIHUTE CIECAYIOIINE 3aAaHUS:
O ykazarb, TZIe UMeeTcs omnOKa, CBAI3aHHAS C BBOJOM WH(OPMAITHH;
O HaiiTu Apyrue OMMOKU B JIUCTUHTE 7.6 1 000CHOBATH HX;

O nopaboTaTh MPOrpaMMy Tak, YTOOBI HE OBLIO CITyYaeB €¢ HEMPaBILHOW PabOTHI.

JNuctunr 7.6. MNporpamma peleHUsl ypaBHEHUs |X|-2=—A C HanM4Ymem oLnM6okK

Module Modulel
Sub Main ()
Dim A, X As Single
Console.Write ("Beeoure A ")
A = Console.ReadLine ()
Console.Write ("Beemoure X ")
X = Console.ReadLine ()
If (2 — A) < 0 Then
Console.Write (2 — A)
Else
Console.Write ("pewenmr Het")
End If
Console.Read()
End Sub
End Module

Buinoanenue sadanuti

1. 3nech, kak u B mpuMepe 1, MBI perraeM ypaBHEHHE OTHOCUTENIBHO X, 3HAYUT, BBOJUTH
3Ha4YeHHUE X C KJIaBUaTypsl He TpeOyeTcs. [loaTromy pparment

Console.Write ("BBemure X ")
X = Console.ReadLine ()

HYXHO yOpars.

2. A tenepsb nepen KOppeKIHeH NporpaMMbl PACCMOTPUM pellleHHe ypaBHEHUs. MoTyb
yrcia (B JAHHOM CJIydae |X|) He MOXKET ObITh OTPULATENLHBIM, IIO3TOMY 2-A IOJDKHO
ObITh Oonblie mnu paBHO 0. Takum oOpas3om, mocie BBOJA C KIaBHATYphl Yucia A
HEOOXOIMMO HPOBEPUTH BBIPAKEHHE 2-A, M €CIIM OHO OTPULATENBbHOE, TO CIICAYET
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BBIBCCTU COO6HWHHC O TOM, 4YTO pﬂHCHHﬁ YpaBHCHUSA HCT. B OpOTHUBHOM CJIy4dac
HUMCIOTCA ABAa PCIICHUA:

o -1
e A-D,

C yd4eTroM CKa3aHHOTO BO3MOXHas KOPPEKIUS MPOTrpamMMbl IPEICTABJICHA B JIUC-
THHre 7.7.

JNuctunr 7.7. UcnpaBneHHbIN BapuaHT NUCTUHra 7.6

Module Modulel
Sub Main ()
Dim A, X As Single
Console.Write ("Beemure A ")
A = Console.ReadLine()
If (2 — A) < 0 Then
Console.Write ("pewenus HeT")
Else
Console.WriteLine (2 — A)
Console.Write (A — 2)
End If
Console.Read()
End Sub
End Module

NMPUMEP 3

PaccmoTpum eme onuMH mpuUMep Ha JaHHYIO TeMy. TpeOyercs peluTh YpaBHCHUE:
A|X| = B OTHOCHTEIBHO X JJIs JIFOOBIX YMCET A U B, BBEJICHHBIX C KJIaBHaTyphl. Bce pac-
CMaTpHUBAEMBbIE YUCIa CYUTAIOTCA JCHCTBUTEIbHBIMU.

[TporpaMMHUCT MOTOPONUIICS M HAIKCA POrpaMMy HEelpaBUIbHO (JIMCTHHT 7.8).
Bawm npennaraercst ocie10BaTeNbHO BBINOIHUTD CIEAYIOIUE 3aJaHUs:

O yka3zaTb, TJie UMEETCsl OIIMOKA, CBSI3aHHASI C BBOJOM HH(POPMALIUH;

O HaiiTu ApyTHE OMHMOKA B IUCTUHTE 7.8 1 000CHOBATH HX;

O nopaboTaTh MpOrpaMMy Tak, YTOOBI HE OBUIO CITydaeB ee HeMPaBIIILHONW PaOOTHI.

Nuctunr 7.8. NMporpamma pelueHUsi ypaBHeHuUs1 A|X| = B C HanuM4yMem olINGOK

Module Modulel
Sub Main ()
Dim A, B, X As Single
Console.Write ("Beemure A ")
A = Console.ReadLine ()
Console.Write ("Beremoure B ")
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B = Console.ReadLine ()
Console.Write ("Beremure X ")
X = Console.ReadLine ()
If A =0 And B = 0 Then
Console.Write ("Joboe umcyio")
Else
Console.WriteLine (B / A)
Console.Write (-B / A)
End If
Console.Read()
End Sub

End Module

Buinoanenue 3aoanuii

1. YuuteiBas, 4TO MBI pelIaeM ypaBHEHHUE OTHOCHTEIBHO X, TO BBOJIUTH €0 3HAYCHHUE
C KJIaBUaTyphl He TpeOyeTca. [loaTtomy pparment

Console.Write ("BBemure X ")
X = Console.ReadLine ()

HYXHO yOpars.
2. Ilepen xoppekuuei mporpaMMbl pacCCMOTPUM CHaYala pelieHne ypaBHEHHS:

® CCJIH A

0, TO TIpH B = 0 peIIEHHEM SIBIISIETCS JTI000¢€ X;
® CCIMA = OMB # 0, TO ypaBHEHHE PEUICHUI HE HMEET.

3. PaccmoTrpuM Tenepp cuTyauuio, KOraa A # 0. Mbl TOJDKHBI YY€CTb, YTO |X| HE MOXKET
OBITh OTPULIATENIBHBIM. B CBSI3U ¢ 3THM B/A JOIKHO NPUHUMATh 3HAYCHHS HE MEHBIIIE
HyJs. Takum oOpa3om, Mocie BBOJAA C KJIaBHATYpPbl MapaMeTPOB A U B HEOOXOAMMO
MIPOAaHAIU3NPOBATh BEIPA)KEHUE B/A, U €CIIM OHO OTPULATENIBHOE, TO ypaBHEHHUE pe-
mweHul He umeeT. Ecan B = 0, To X = 0. B npoTuBHOM ciyyae peleHuil asa:

e B/A;
e _B/A,

C y4yeroMm CKa3aHHOT'O BO3MO>KHAsI KOPPEKLHKs IPOrpaMMBbI IIPEACTaBIeHA B TUCTUHTE 7.9.

JNnctnHr 7.9. UcnpaBneHHbIM BapyUaHT NUCTUHrA 7.8

Module Modulel
Sub Main ()
Dim A, B, X As Single
Console.Write ("Beeoure A ")
A = Console.ReadLine()
Console.Write ("Beemure B ")
B = Console.ReadLine ()
If A =0 And B = 0 Then
Console.Write ("Joboe umcyio")
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Else
If A = 0 Then
Console.WriteLine ("PemeHui HeT")
Else
If (B / A) < 0 Then
Console.WriteLine ("Pemenut HeT")
Else
If B = 0 Then
Console.WriteLine ("Pemenmue X=0")
Else
Console.WritelLine ("2 PemeHudg:")
Console.WriteLine (B / A)
Console.WriteLine (-B / A)
End If
End If
End If
End If
Console.Read()
End Sub
End Module

KBagpaTtHoe ypaBHeHue

Oro 3amaHue TaKke BcTpedanoch B EI'D B mpouuibie roapl. TpeboBaiock HamucaTh Mpo-
rpamMMmy, KOTOpasi peliaeT ypaBHEHHE AX’ + BX + C = 0 OTHOCHTENBHO X JJIs JIEHCTBU-
TENBHBIX YHCEN A, B, C, BBEJCHHBIX C KJIABUATYPHI, O KOTOPHIX 3aBEIOMO HM3BECTHO, UTO
A#0, B#0, C# 0. beoula Hanmucana mporpamma, mpencTaBieHHass B juctunre 7.10,
B KOTOPOM MTPOTPaMMHUCT CAEIAT OIIHOKH.

Bam npeaIaracTcsa nmocjaea0BaTCIIbHO BBIMIOJHUTL CIICAYIOIMIUC 3aJaHUA:

O yka3zaTb, TJie UMEETCs OIIMOKA, CBSI3aHHASI C BBOJOM HH(POPMALINH;
O wHaiitu apyrue ommoOKy B ucTuHre 7.10 1 000CHOBATH WX;

O nopaboTaTh MPOrpaMMy TaK, YTOOBI HE OBLIO CITydaeB €€ HEMPaBIILHOW PabOTHI.

Nuctunr 7.10. NMporpamma peweHns KBaapaTHOro ypaBHeHUsi C HanM4Mem oLnbokK

Module Modulel
Sub Main ()

Dim A, B, C, D, X1, X2 As Single
Console.Write ("Beemure A ")
A = Console.ReadLine ()
Console.Write ("Beemure B ")
B = Console.ReadLine ()
Console.Write ("Bremure C ")
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C = Console.ReadLine ()

Console.Write ("Beemure X1 ")

X1 = Console.ReadLine ()

Console.Write ("Beemure X2 ")

X2 = Console.ReadLine ()

D=B*B—4*A*C_C

If D > 0 Then
X1 = (-B + Math.Sqgrt (D)) / (2 * R)
X2 = (-B — Math.Sqgrt (D)) / (2 * Bn)
Console.Write ("X1=")
Console.WriteLine (X1)
Console.Write ("X2=")
Console.WriteLine (X2)

Else
Console.Write ("HOeliCTBUTENILHEIX KOPHEV HeT")

End If

Console.Read()

End Sub
End Module

Buinoanenue 3aoanuii

1. YuureiBasi, 4TO MBI pellacM ypaBHEHHE OTHOCUTEIBHO X, BBOJUTH C KJIABHATYPBI €T
3HaueHne He Tpedyercs. [loaTomy cTpoku

Console.Write ("BBemure X1 ")
X1 = Console.ReadLine ()
Console.Write ("BBemure X2 ")
X2 = Console.ReadLine ()

CJIeIyeT UCKIIOUUTD.

2. B mporpamme He paccMaTpUBaeTCs Cilydald, KOrja ANCKPUMHUHAHT (D) paBeH HYIIO.
Torna pemenne ypaBHeHHs JOJKHO BBITJISAETh TaK:
X = -B/(2R).

B npuBeaeHHol mporpaMme STOT Ciiydall HE paccMaTpUBAETCs, U IpPU D = 0 OpO-
rpaMMa BBIJAET, UTO JEUCTBUTENbHBIX KOpHEN HeT. [loaTomy, 3amaB a=1, B=2, C=I,
MBI MTOJIYYHM COTJIACHO MporpaMMe JUcTHHTra 7.10 HempaBUWIIbHOE pellIeHue.

C yueToM CKa3aHHOTO HCHpABICHHbIN BapuWaHT NMPOrpaMMbl NMPENCTaBI€H B JHMCTHUH-
re 7.11.

JNnctnHr 7.11. UcnpaBneHHbIM BapyuaHT NporpaMmmbl nMcTuHra 7.10

Module Modulel
Sub Main ()
Dim A, B, C, D, X1, X2 As Single
Console.Write ("Beemure A ")
A = Console.ReadLine()
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Console.Write ("Beremure B ")

B = Console.ReadLine ()

Console.Write ("Beremure C ")

C = Console.ReadLine ()

D=B*B—4*A*C_C

If D > 0 Then
X1 = (-B + Math.Sqgrt (D)) / (2 * R)
X2 = (-B — Math.Sqgrt (D)) / (2 * B)
Console.Write ("X1=")
Console.WriteLine (X1)
Console.Write ("X2=")
Console.WriteLine (X2)

Else
If D = 0 Then
X1 = (-B) / (2 * B)
Console.Write ("X1=")
Console.WriteLine (X1)
Console.Write ("X2=")
Console.WriteLine (X1)
Else
Console.Write ("IeMCTBUTEJILHEIX KOpPHEN HeT'")
End If
End If
Console.Read()
End Sub
End Module

PeweHune HepaBeHCTBA

Eme onno 3amanue n3 EAWHOTO rocymapCTBEHHOTO K3aMeHa MPOIUIBIX JIeT. Tpedyercs
HaIKMCaTh MPOrpamMmy, KOTOpast peliaeT HEPaBEHCTBO AX+B>0 OTHOCHTEIBHO X JIJIS JIFOOBIX
YUCClI A U B, BBOAUMEBIX C KiJIaBUATYPHI. Bce uncna cunrarorcs )Z[Gf/iCTBHTGJII)HI)IMI/I. HpO-
IPaMMUCT TIOTOPOIHJICS M HAMMKUCAJ IPOrpaMMy HEKOPPEKTHO (JIucTuHr 7.12).

Bawm npennaraercst ocie10BaTeNbHO BBINOIHUTD CIEAYIOIUE 3aJaHHUs:
O yka3zaTb, TJie UMEETCs OIIMOKA, CBSI3aHHASI C BBOJOM HH(POPMALINH;
O HaiiTu apyrue omnOKy B TUCTUHTE 7.12 1 000CHOBATH HX;

O nopaboTaTh MPOrpaMMy TaK, YTOOBI HE OBLIO CIIydacB €€ HEMPaBHILHOW PaOOTHI.

JNnctnHr 7.12. MNporpamMma pelueHusi HepaBeHCTBa C HaNM4YMeM OLINBOK

Module Modulel
Sub Main ()
Dim A, B, X As Single
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Console.Write ("Beremure A ")
A = Console.ReadLine()
Console.Write ("Beremoure B ")
B = Console.ReadLine ()
Console.Write ("Beremure X ")
X = Console.ReadLine ()
If A = 0 Then
Console.Write ("Joboe umcyio")
Else
If A > 0 Then
X = (-B) / (2 * B)
Console.Write ("X > ")
Console.WritelLine (-B / A)
Else
Console.Write ("X < ")
Console.WritelLine (-B / A)
End If
End If
Console.Read()
End Sub
End Module

Buinoanenue 3aoanuii

1. Kak u B npeaplayiux npuMepax, BBOJ 3HAYCHUS IIEPEMEHHOM X SIBIISICTCS U3IULIHNM.
ITosTOMy omepaTopbl

Console.Write ("BBemure X ")
X = Console.ReadLine ()

CJeIyeT UCKIIOYUTD.

2. Ilpu 2=0 mporpaMma BbITae€T COOOIIEHHE O TOM, YTO PEIICHUEM SABISETCS JTF000E Jnc-
10. OHaKO Ha CaMOM JieJie PelIeHHH HEpaBEeHCTBA HeT.

CHayvasia HeOOXOJIMMO PEIIMTh HEPABEHCTBO AX + B > 0, U B Ka4eCTBE IIEPBOrO Iara
BBITOJTHUM OYEBHIHOE MPEOOpa3oBaHue: AX > -B. A Teleph PaCCMOTPUM CIICTYIONINE
CUTYaIUH:

® ecind A = 0, TO PELICHUEM SBJISIETCS JII000E X, IIPH YCIOBHH, 4TO B > 0. DTO CBs3a-
HO C T€M, YTO B 3TOM CJIy4ae HEpaBEHCTBO IPUHUMAET BUJ: 0 > -B;

e ecMA = 0H B < 0, TO PEHICHUNA HET. DTO TAKXKE CBA3AHO C TEM, YTO HEPABEHCTBO
MPUHUMAET BUI: 0 > -B;

® ¢CCIM A > 0, TO B3TOM Cllydae pelICHUEM HEPAaBCHCTBA SBIISICTCS: X > —B/A,
® CCIM A < 0, TO pCHICHUEM SABJISICTCA: X < -B/A.

B nuctunre 7.13 npuBeneH BapuaHT NPOrpaMMHOI pa3paboTKH, KOTOPBIM COOTBETCTBYET
HAIIIUM BBIKJIIKaM.
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NuctnHr 7.13. UcnpaBneHHbIM BapyuaHT NporpaMmbl NUCTUHra 7.12

Module Modulel
Sub Main ()
Dim A, B As Single
Console.Write ("Bereoure A ")
A = Console.ReadLine()
Console.Write ("Beremure B ")
B = Console.ReadLine ()
If A = 0 Then
If B > 0 Then
Console.Write ("JioOoe uMCJIO SBJISETCS PeElleHMEeM HepabBeHCTBa'")
Else
Console.Write ("PemweHut HeT")
End If
Else
If A > 0 Then
Console.Write ("X > ")
Console.WritelLine (-B / A)
Else
Console.Write ("X < M)
Console.WritelLine (-B / A)
End If
End If
Console.Read()
End Sub
End Module

OnpepeneHune
NPUHAANEXHOCTU MHOXECTBY

Ha puc. 7.4 npuBenen Habop Guryp:
O xpyr paauyca 10;
O npsiMasi, mapajuiesibHasi OCH OpANHAT, IPOXOASIIAst Yepe3 TOUKy X = 5;

O mnpsiMasi, TIPOBEICHHAS dYepe3 Hayalo KOOpPAWHAT TOA yIiioM 45 TpaaycoB K OCH
abcrucc.

Heo6xonumo Hamucath mporpaMmy, HO3BOJISIOLIYIO IPOBEPUTH MOMAJaHUE TOYKU B 3a-
LITPUXOBAHHYIO 00JIACTb.

3/1ech HY)KHO TMPOCTO aKKypaTHO 3alUCcaTh yCJIOBUE TOMAJaHKs TOUYKU B OJHY M3 JIBYX
obOnacreil.

B nucrunre 7.14 npuBeneH BapuaHT MPOrPaMMHON pa3pabOTKH.
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JNuctunr 7.14. NMpoBepka nonagaHUs TOYKM B o6nactb

Module Modulel
Sub Main ()
Dim A, X, Y As Single
Console.Write ("BBemure xoopmyHaTy X TOUkM ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOUkM ")
Y = Console.ReadLine ()
A = Math.Sqgrt(X ~ 2 + ¥ ~ 2)
If ((A <= 10) And (Y >= (-X)) And (X <= 0)) Or ((X >= 5) _
And (Y <= 0) And (A <= 10)) Then
Console.Write ("Ia, nomnamaet")

Else
Console.Write ("Hetr")
End If
Console.Read()
End Sub
End Module
Y Y
—
5 10 5 10
45 rp. - X @ = X
7
/
Puc. 7.4. nniocTtpaums rpacuyeckor obnactu Puc. 7.5. UnniocTtpaums rpacuyeckon obnactu
K MMCTuHry 7.14 K IUCTUHry 7.15

Ha puc. 7.5 npuBenen apyroi Habop duryp:
O xpyr paauyca 10;
O xpyr paauyca 5;

O npsMasi, IpoBeeHHAs Yepe3 Hadajlo KOOpAMHAT MoJ YriioM 45 rpaaycoB K ocu abc-
LIKCC.

Heo0Oxomumo Hamucath MporpaMmy, MO3BOJISIONIYI0 MPOBEPUTH IOMAAaHUE TOYKU B 3a-
IITPUXOBAHHYIO 00J1aCTh, COCTOSIIYIO U3 IBYX (hParMeHTOR.

31ech Takke CleqyeT akKypaTHO 3amucaTh YCJIOBHE MONAJaHMs TOUYKH B OJHY M3 ABYX
oOnacteii. B nuctunre 7.15 npuBeneH BapuaHT OpOrpaMMHOI pa3paboTKH.
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JNuctnHr 7.15. NpoBepka nonagaHMA TOUYKKM B obnacTtb

Module Modulel
Sub Main ()
Dim A, X, Y As Single
Console.Write ("BBemure koopmmHaTy X Toukm ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOUkM ")
Y = Console.ReadLine ()
A = Math.Sgrt(X ~ 2 + ¥ ~ 2)
If (A <= 10) And (Y >= 5) And (((Y >= (-X)) And (X <= 0))

Or ((X >= (-Y)) And (Y <= 0))) Then

Console.Write ("Ia, nomnanmaet")

Else
Console.Write ("HeT")

End If

Console.Read()

End Sub
End Module

W eme omua cutyanms (puc. 7.6) ¢ MpOBEpPKON TOIMAJaHHUS TOYKHA B 3AIITPHUXOBAHHYIO
o0xacte. B muctunre 7.16 prBeneH BapuaHT MPOrpaMMHON pa3pabOTKH.

Y

45 mp -

gy ~7
pd

Puc. 7.6. nnocTpauus rpacduyeckort obnactu K nMcTuHry 7.16

TNuctunr 7.16. NMpoBepka nonagaHnUA TOYKU B o6nacTtb

Module Modulel
Sub Main ()
Dim A, X, Y As Single
Console.Write ("BBemure kxoopIMHATY X TOukuM ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOUkM ")
Y = Console.ReadLine ()
A = Math.Sgrt(X ~ 2 + Y * 2)
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If (A <= 10) And (A >= 5) And (((Y <= 0) And

Or ((X >= (-Y)) And (Y <= 0))) Then
Console.Write ("Ia, nomnanmaet")

Else
Console.Write ("Her")

End If

Console.Read()

End Sub
End Module

(X <=0))

[Tocrmennsist cuTyanus Ha paccMaTpUBaeMylo TeMy TpuBeleHa Ha puc. 7.7. OmuH Kpyr
panuyca 10 c ueHTpoM B Hayalle KOOPANHAT, @ BTOPOH — paanyca 5 ¢ IEHTPOM B TOUKE

(10,0). B nmuctunre 7.17 oTpaskeH BapuaHT MPOrpaMMHOMN pa3paboTKH.

JNnuctnHr 7.17. NpoBepka nonagaH1A TOUYKM B o6nacTb

Module Modulel
Sub Main ()
Dim X, Y, A, B As Single
Console.Write ("BBemure koopmmHaTy X TOUkyM ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOUkM ")
Y = Console.ReadLine ()
A = Math.Sgrt(X ~ 2 + ¥ ~ 2)
B= Math.Sqrt ((X-10) ~ 2 + Y *~ 2)
If A<=10 And B<=5 Then
Console.Write ("Ia, nomnamaetr")
Else
Console.Write ("HeT")
End If
Console.Read()
End Sub
End Module

Puc. 7.7. nnocTpaums rpacduyeckort o6nactu K nucTuHry 7.17
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Metoa MoHTte-Kapno

B mpenpiaymux riiaBax Mbl yKe IMO3HAKOMIUTUCH CO CTaHAApTHOW (yHKIMEW Rnd, KOTO-
pas MO3BOJIIET MPOrPaMMHO (POPMHUPOBATH CiTydaiiHble yucia. DakTHUECKU Ta U aHaJIo-
TUYHbIe QYHKIIUN B IPYTHX SI3BIKAX MPOTPAMMHUPOBAHUS SBISIOTCA OamMuUKaMU Cay4ati-
HbIX Yucel.

B maremartuke uzBecteH MetoJ, MoHTe-Kapio, KOTOphI MO3BOJISIET NPOrpaMMHBIM CITO-
co0OM C TIOMOIIBIO JaTYMKa CIIYYalHBIX YHCE PellaTh CIOXKHBIC BBEIUMCIUTEIBHBIC 3a-
maun. Cam MeTo/ JOCTaTOYHO MPOCT, AAJIE€ MBI €TO MOSICHUM.

HormyctrM, HaM HEOOXOAWMO BBIYMCIHTH IDIOMANb CIOXHOU (urypst (puc. 7.8). s
9TOro OyJeM ciy4yaiHbIM 00pa3oM (OpPMUPOBaTh TOUYKH BHYTPH MPSIMOYTOJNBHUKA, OK-
pyxatomero ¢purypy. Ha pucynke maHHBIA NPSIMOYTOJIBHUK OIPaHUYCH TOYKAMH B1, B2,
B3, B4. [Imomans maHHOTO MPSIMOYTOJIBPHUKA PaBHA MPOU3BEICHUIO UTMH CTOPOH (HA pH-
cyHKe 3T0 C u D). Ilocnme dopmupoBanus ciydaitHeIM 00pa3oM N TO4eK B 00IacTH pac-
CMaTpPHBAaEMOT0 MPSMOYTOJIbHUKA KaKasi-TO WX 4acTh (0003HAYMM 3TO KOJIUYECTBO CHM-
BOJIOM M) momanmaer B ¢urypy s. B coorBercTBHEM ¢ MeTomom Monte-Kapno ¢opmyma
TUTOIIAAH CIIOKHOK (PUTYPBI TaKOBa:

M
s=-,"(C D). (7.5)

@dakTUYECKH BCe cofeprkaHue Merona MonTe-Kapio 3akiitouaercs B 3TOM COOTHOILICHUU.
[Ipu 3TOM cam MeTOJT HE OTPaHUYHBAETCS TOJIHKO T€OMETPUIECKIMH 33/]Ja4aMU BBIUHCIIE-
Hug wiomanu. M ganee paccMOTpUM psAll MPaKTHUECKUX MPUMEPOB, KACAIOIIUXCS pas-
JUYHBIX TeM, B KOTOPBIX JAHHBII METOJ MO3BOJISIET OBICTPO HANTH pelieHHe.

Yo o B3
D B4
Durypa A
C
H %
X
B1 B2

Puc. 7.8. CnoxHas durypa Ans Bbl4MCIIEHWSA nnowiaan

BbiuncneHue nnowaanm curypsbl

Haunewm c yxe chopMynnpoBaHHOM 3aauu BBIYMCIICHUS Iutomaan Gurypsl. Tak, HEoO-
XOJMMO BBIYHCIIHTH TUIOMA/h (hparMeHTa, 3aKIIOYeHHOTO BHYTPH JIMHHMA, KOTOPBIE OII-
PEneNsIIoTCs CIeLYIOIUMU 3aBUCUMOCTSIMU:

y =cos(x) ,
y=x.
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Hns peuienns: opranuzyeM GOpMHUpPOBaHUE TOUYEK B OOJIACTH, OTPAaHUYECHHOM ClIEAYIOIIU-
MU COOTHOIIECHUSIMH:

TMTPUMEYAHUE
B naHHOM crnyyae Mbl Bbibpanu gurypy, nnoliagb KOTOpOii NIETKO BbIYMUCISAETCS.

Ecnu rpaduuecku npencTaBuTh UCXOJHbBIE JIMHUM, TO MHTEPECYIOIas Hac 00JacTh Kak
pa3 pacroiio’keHa BHYTPU AaHHOTO MpsMOYroibHUKa. B muctunre 7.18 nmpuBeaeHa mpo-
rpaMMHas pa3paboTKa, pemaromas J1aHHylo 3a1a4dy. B mporpaMme Mbl cirydaifHbIM 0Opa-
3oM ¢opmupyem 30000 Touek, MeCTOPACMONOKEHHE KOTOPBIX 3aT€M aHAITU3UPYETCS.
[Inomane camMoro mHpsSMOYrojibHHMKA, BHYTPH KOTOPOTO (OPMHUPYIOTCS TOYKH, paBHA
4 M. B pelieHnH 3a1a4H MBI HCIIONB3yeM cooTHommenue (7.5).

. NlucTuHr 7.18. Ucnonb3oBaHue meTtoaa MoHte-Kapno
{ ANA BblYMCNEHUA Nnowaam urypsbl

Module Modulel
Sub Main ()
Dim I, M As Integer
Dim S, Y, Y1, Y2, X As Single

M=0
For I = 1 To 30000
X = -2 + 4 * Rnd()
Y = Rnd()
Y1l = Math.Cos (X)
Y2 =X~ 2
If Y >= Y2 And Y <= Y1 Then
M=M~+1
End If
Next

S = (M / 30000) * 4
Console.Write ("Ilmowans paBHa ")
Console.Write (S)
Console.Read()
End Sub
End Module

PaccmoTpum eme oaHy 3ajady Ha JaHHYIO TeMmy. [lycTh HEOOXOIUMO BBIYUCIHUTH ILIO-
mab GUrypsl, OrpaHMUYEHHOM Mapabonoi Y = X°, 0ChIo aGCIICE U MPAMOi X = 2.

OpraHH3yeM q)OpMI/IpOBaHPIe TOYCK B O6J'IaCTI/I, OI‘paHquHHOﬁ CJICOAYHOINMHU COOTHOILIC-
HUSAMUA!
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Ecnu rpaduuecku MpeacTaBUTh UCXOIHBIC JIMHUH, TO WHTEPECYIOIAs Hac 00JacTh Kak
pa3 pacroyio’keHa BHYTPU JaHHOTO MPSMOYTroibHUKA. B muctunre 7.19 npuBeaeHa mpo-
rpaMMHas pa3paboTKa, pelarolias JaHHyo 3a1ady. B mporpamme Mbl CliydailHbIM 00pa-
3oM (opmupyem 30000 Touek, MeCTOPACIONIOKEHUE KOTOPBIX 3aTEM aHAIHU3UPYETCS.
Hn01211a111> CaMoro MpsIMOYrOJIbHMKA, BHYTPH KOTOPOTO (OPMHUPYIOTCS TOUYKH, paBHA
8 cm”.

NuctnHr 7.19. Ucnonb3oBaHue metopa MoHTe-Kapno
Ans BbluMcneHus nnowanm urypbl

Module Modulel
Sub Main ()
Dim I,M As Integer
Dim S,Y,Y1,X As Single

M=0
For I=1 To 30000
X= 2*Rnd
Y= 4*Rnd
Yl= X"2
If Y<=Y1 Then
M=M+1
End If

S=(M/30000) *8
Console.Write ("I[lnomans paeHa ")
Console.Write (S)
Console.Read()
End Sub
End Module

MopenupoBaHue 6pocaHua UrpanbHOro Kyouka

Heobxomumo cMonmenupoBath OpocaHue urpaigbHoro kyomka. [lo utoram 10000 6poca-
HUl TpedyeTcst 0TOOpa3uTh Ha 3KpaHe OTHOCUTENIBHYIO YaCTOTY BbINAaJaHUs KaXI0U rpa-
HU (B Kakoi goze ciaydaes u3 10000 Brinana Ta UM MHAS TPaHb).

s mosicyeTa OTHOCUTENBHBIX YaCcTOT BEITAIAHUS KaXKIOW TPaHU MBI HCIIOJIb3YeM Mac-
cuB A u3 6 s7eMeHToB. Tak, 3MeMeHT A (1) OyJeT coiaep)KaTh 3HAYCHHE JIOJH CIydaeB
BBINAJAHUSA €OUHULIBL, A (2) — JBOHKH U T. 1.

Jis MopenupoBaHUs TOA0pachiBaHUST KyOWKa MBI BOCIIOJIB30BANCh JTaTYMKOM CITydaii-
HBIX YHCEN B CICIYIOIICH peIaKIluu:

X = 1+ Int(6*Rnd).
B pesynbTare Takoro MCHONb30BAHUS B IEPEMEHHON X OyAyT CIy4aiiHO U paBHOBEPOST-
HO (bOpMI/IpOBaTBCH OSJIbIC YuCjia OT 1 pa(e] 6, YTO COOTBCTCTBYCT I'PaAHAM Ky6I/IKa

B nuctunre 7.20 npuBeieHa nIporpaMMHas pa3padoTKa, pelarolias JaHHYI0 3a1ady.
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TNucturr 7.20. Ctatuctuka noadpacbiBaHUM Kyouka

Module Modulel
Sub Main ()

Dim I, X As Integer

Dim A(6) As Single

For I =1 To 6
A(I) =0

Next

For I 1 To 10000
X =1+ Int(6 * Rnd())
A(X) = AKX) +1

Next

For T =1 To 6
A(I) = A(I) / 10000
Console.Write ("I= ")
Console.Write (I)
Console.Write ("A= ")
Console.WriteLine (A(I))

Next

Console.Read()

End Sub
End Module

CraTtuctuka nogbpacbiBaHUSI MOHET

Heo0Oxomumo cMoaemupoBaTh SKCIICPUMEHT 0 MOAOPACHIBAHUIO JIBYX MOHET: MOJICYH-
TaTh CTATUCTUKY KOMOHWHAIIUI:

3 opemn, opexn;
O open, pelka;
O pemka, pemka.

Pa3zpaOoTka yuyuTHIBaeT yXK€ PacCMOTPEHHBIE B MNPEABIAYLIEM IPUMEPE TEXHHUYECKHE
MIPHEMBI, TI0O3TOMY KaKoro-TiH00 KOMMeHTapus He TpeOyercs. B muctunre 7.21 npusene-
Ha IporpaMMHas pa3paboTKa, pellaroIas JaHHyIO 3a1a4y.

Nucturr 7.21. Ctatuctuka noabpacbiBaHUM ABYX MOHET

Module Modulel
Sub Main ()
Dim I, X, Y As Integer
Dim A(3) As Single
For I =1 To 3
A(I) =0
Next
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For I 1 To 10000
X = Int(2 * Rnd()
Y = Int (2 * Rnd()
If X=0And Y =
A(l) = A(1) + 1
Else
If X=1And Y = 1 Then
A(2) = A(2) + 1
Else
A(3) = A(3) + 1
End If
End If
Next
Console.Write ("Jossa xoMOMHaUMM (opes, opeji) paBHa ")
Console.WriteLine (A (1) / 10000)
Console.Write ("Jomsa xoMOMHaLUMM (peuka, pelmka) paBHa ")
Console.WriteLine (A(2) / 10000)
Console.Write ("Jomna xoMOMHaIM (opesi, pemka) paBHa ")
Console.Write (A(3) / 10000)
Console.Read()
End Sub
End Module

)
)
0 Then

TunoBble 3agaHuda ns3 EIN3

B sTOM pasmene mpuBeneHHl TUIOBBIE 3a/1a4d U3 OmwieToB EXMHOrO rocymapcTBEHHOTO
sKk3aMeHa. B 3aga4ax NpUCYTCTBYIOT I'OTOBBIC JIMCTUHI'Y IPOTpaMM, KOTOPLIC BaM HCO6-
XO/IUMO TIpOaHaNM3UpoBaTh. Taxke TpedyeTcs: MpeIIoKUTh CBON NMPAaBUIBHBIN BapHaHT
MIPOTPaMMHOM pa3padOTKH.

3AO0AYA 7.1

Hamumure nporpammy, KoTopas MpOBEpsIET, YIOBJIETBOPSIET JiM mapa umcen (X;Y)
JIBOMHOMY HepaBeHCTBY 2 < X’ + y? <10.

ITporpaMMHUCT MTOTOPOITHIICS M HAMKCAN IPOrPaMMy HEMTPaBUIBHO (IUCTHHT 7.22).

Bawm npenmaraercs mocieoBaTeNIbHO BEITIOTHUTE CICAYIOIINE 3a1aHUS:

O HaiiTh omMOKYU B TUCTUHTE 7.22 U 000CHOBATH UX;

O nopaboTtaTh MpOrpaMMy Tak, YTOObI He OBLIO CIydaeB ee HENpaBUIbHON paOoTHI.

JNnctnHr 7.22. MNporpamma c owmnbkamu k 3agade 7.1

Module Modulel
Sub Main ()
Dim X, Y, S As Single
Console.Write ("BBemure xoopIMHATY X TOukuM ")
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X = Console.ReadLine ()

Console.Write ("BBemure xoopmmHaTy Y TOUkM ")

Y = Console.ReadLine ()

S=X"2 + Y"2

If S > 2 0r S <1 Then
Console.Write ("Ia, nomnanmaet")

Else
Console.Write ("Her")

End If

Console.Read()

End Sub
End Module

Boinonnenue 3adanuti

B manHOM Citydae MOJKHBI BHITTOMHATHCS OJHOBPEMEHHO JIBAa YCIOBHS, TIO3TOMY B OIIe-
parope ycioBHs HEOOXOIMMO HCIIOIb30BaTh KIIOYEBOE CIOBO And.

BwmecTo cTpoku

If S>2 Or S < 10 Then

HYXXHO HallMCaTh:

If S>2 And S<10 Then

[Iporpamma cornacHo JUCTHHTY 7.22 OomMO0YHO (MIPHU X=5 M Y=5) BBIAACT COOOLICHUE,
YTO Napa TOYeK YAOBIETBOPSIET HEPABEHCTBRY.

B nporpaMMe UCIONb3yIOTCS Ba OJMHAKOBBIX COOOIICHUS O BBIBOJIC HH(POPMAIIHH.

C ydYeToM CKa3aHHOTO WCHPABJICHHBIH BapHAHT MPOrPaMMbl MPEICTABICH B JIMCTHH-
re 7.23.

JNncturr 7.23. UcnpaBneHHbIW BapyaHT NporpaMmMbl NIMCTUHra 7.22

Module Modulel
Sub Main ()
Dim X, Y, S As Single
Console.Write ("BBemure xoopmmHaTy X TOUkmM ")
X = Console.ReadLine ()
Console.Write ("BBemure koopmmHaTy Y TOUKM ")
Y = Console.ReadLine ()
S=X"2+Y"2
If (S > 2) And (S < 10) Then
Console.Write ("Ia, nomnamaet")
Else
Console.Write ("Het")
End If
Console.Read()
End Sub
End Module
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3A0AYA 7.2

Hamummure nporpammy, KoTopas IMpOBEpseT, YIOBJIECTBOPSET JIM mapa gucen (X;Y)

IBOIHOMY HepaBeHCTBY —4 < X° —y? <7.
IIporpaMMHUCT ITOTOPOITHIICS M HAIKCAII TIPOrPaMMy HEMPaBUIBHO (JINCTHHT 7.24).
Bawm npennaraercs mocne10BaTeNbHO BBIMOTHUTD CIIEAYIONIUE 33 JaHus:

O nalTH OIMOKH B JUcTUHTE 7.24 1 000CHOBATH HX;

O nopaboTaTh MPOrpaMMy Tak, YTOOBI HE OBIIIO CTy4YaeB €€ HENMPABMIBHON PabOTHI.

JNuctunr 7.24. NMporpamma c owmnbkamm kK 3agaye 7.2

Module Modulel
Sub Main ()
Dim X, Y, S As Single
Console.Write ("BBemure xoopmmHaTy X TOUkm ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOukm ")
Y = Console.ReadLine ()
S=Y"*"2-—-X"2
If S > -4 And S < 7 Then
Console.Write ("Ia, nomnanmaet")
Else
Console.Write ("HeT")
End If
Console.Read()
End Sub
End Module

Buinoanenue zaoanuil

B nucrtunre 7.24 HenpaBUIBHO HAIlMCAaHO BbIpaXKEHHE, COCTABJISAIOIIEE KOMIIOHEHTY He-
paBEeHCTBA:

S=Y"2 — X2
HyxHo Hanucatk:
S=X"2 — Y2
[Iporpamma coriacHo JUCTUHTY 7.24 ommOOYHO (IpU X=0 W Y=10) BBIIACT COOOIICHUE,
YTO Mapa TOYEK yIOBJICTBOPSET HEPABEHCTBY.
B nporpaMMe HCHoIb3YIOTCS 1Ba OMHAKOBBIX COOOIIEHHUS O BBIBOJIC MH(QOpMAIIHH.

C y4eToM CKa3aHHOTO UCTIPABJICHHBII BapUaHT IIPOrPaMMEBI MPE/ICTABIICH B JIUCTUHTE 7.25.

JNuctnHr 7.25. UcnpaBneHHbIM BapyuaHT NporpaMmmbl NUCTUHra 7.24

Module Modulel
Sub Main ()
Dim X, Y, S As Single
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Console.Write ("BBemuTe koopmmHaTy X ToOukm ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y Toukm ")
Y = Console.ReadLine ()
S=X""2-Y"2
If S > -4 And S < 7 Then
Console.Write ("Ia, nomnamaet")
Else
Console.Write ("HeT")
End If
Console.Read()
End Sub
End Module

SAO0AYA 7.3

HanummTe nporpammy, KOTOpasi MpOBEpsieT, YIOBJIETBOpsieT Ju mapa uucen (X;Y)
BOIHOMY HepaBeHCTBY 5< X% + y? <9.

[TporpaMMHUCT TOTOPOITUIICS ¥ HAITKCAJ TPOrPaMMy HETIPABUIILHO (JIUCTUHT 7.26).

Bam npennaraercs mocieJoBaTeNIbHO BBITOIHUTD CIEAYIOMINE 3aJaHUsL:

O naliTi OIIMOKH B JUCTUHTE 7.26 1 000CHOBATH HX;

O nopaboTaTh MPOrpaMMy TaK, YTOOBI HE OBLIO CITydaeB €€ HEMPaBIILHOW PabOTHI.

JNnuctnHr 7.26. MNporpamma ¢ owmnGkamum K 3agaye 7.3

Module Modulel
Sub Main ()
Dim X, Y, S As Single
Console.Write ("BBemure koopmmHaTy X TOUKM ")
X = Console.ReadLine ()
Console.Write ("BBemure koopmmHaTy Y TOUKM ")
Y Console.ReadLine ()
S=X"2+Y"2
If (S > 5) Or (S <= 9) Then
Console.Write ("YmosnereopseT")
Else
Console.Write ("Hetr")
End If
Console.Read()

Console.Read()
End Sub
End Module
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Buinoanenue sadanuii

B muctunre 7.26 HEMPaBUIIBHO HAITUCAHO YCIIOBHE:
(8 >=5) Or (s <= 9)
Hy>xHo Hanucats:
If (S >=5) And ( S <= 9)
IIporpamMMma cortacHO JUCTUHTY 7.26 OmMHMOOYHO NPH X=1 M Y=10 BBIAACT COOOIICHHE,
YTO TIapa TOYEK YAOBICTBOPICT HEPABCHCTBRY.
B nporpaMMe UCToONb3yr0TCS IBa OJMHAKOBBIX COOOIICHHS O BBIBOJIC HH(POPMAIIHH.

C y4JeToM CKa3aHHOTO MCTIPABICHHBII BAPHAHT ITPOTPaMMBI IIPEJICTABIICH B JINCTHHTE 7.27.

JNnctnHr 7.27. UcnpaBneHHbIM BapyuaHT NporpaMmMbl NUCTUHra 7.26

Module Modulel
Sub Main ()
Dim X, Y, S As Single
Console.Write ("BBemure xoopmmHaTy X TOukm ")
X = Console.ReadLine ()
Console.Write ("BBemure xoopmmHaTy Y TOUkM ")
Y = Console.ReadLine ()
S=X"2+Y"2
If (S >= 5) And (S <= 9) Then
Console.Write ("YmosnereopseT")
Else
Console.Write ("HeT")
End If
End Sub
End Module
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OGpaboTKa AaHHbIX

Ota T7aBa HEMOCPEICTBEHHO CBs3aHa ¢ Hambojiee TPyAOeMKOH KommoHeHTod EnwHoro
rOCYyapCTBEHHOIO DK3aMEHa. B IenoM NporpaMMHpPOBaHUE W alITOPUTMHU3ALMs 3amad
SIBIISTIOTCSL OCHOBHBIM coJiepanreM acti C OunetoB EQMHOTO TOCyAapcTBEHHOTO dK3a-
MEHA, TJI€ COAEPKATCS YEThIPE 3aJaHusl, KOTOPblE OPUEHTUPOBAHbI HA IIPOBEPKY YMEHUS
COCTaBIIATh Y aHAIM3UPOBATH ATOPUTMEL. IIpn 3TOM HaHHAs 4acTh TPAJULMOHHO BBI3BI-
BaeT HAUOOJIbIINE TPYJHOCTU Y yHaIIUXcs. DTO BIOJIHE OOBACHUMO, T. K. 37IECh TpeOyeT-
Cs KaK CaMOCTOATEIBHOE HAaNMCAaHWE JOCTAaTOYHO CIOXKHBIX IPOTPaMM, TaK W aHAJIH3 U
KOPPEKIHMs YK€ TOTOBBIX, YaCTO HEMPOCTHIX pa3zpaborok. M maHHas rimaBa mpeciiemyer
LeNb MOATOTOBUTH YJaluxcsi IMeHHO K vactu C OuneroB EnmHOro rocynapcTBEHHOTO
9K3aMeHa. [ J1aBa cOCTOMT B OCHOBHOM M3 HMOAPOOHOTO PacCMOTPEHUS 3alaHUH BBIHOCHU-
MBbIX Ha EJIMHBIN TOCYy1apCTBEHHBIN 3K3aMEH B IIPOLLIbIE I'OJbl. BMecTe ¢ 3TuM B TaHHOHN
IJIaBe MPUBOAUTCS Pa300p TUIMOBBIX 3aaHUH M0 IPOrPAMMHUPOBAHHUIO aJITOPUTMOB.

AHanu3 TeCTUpPOBaHMUA YyYalMXcs

PaccmoTpum cnenyromyto 3aaady. [lycTe B HEKOTOpPOM By3€ CTYAECHTHI IPOXOIAT Mpel-
BapUTENILHOE TECTHPOBaHKE, MO pe3yjbTaTaM KOTOPOTO OHH MOTYT OBITH JIOMYIIEHBI
K paHHE caade sKk3aMeHOB. TecTHpoBaHHE MPOBOJAUTCS MO Tpem TemaM. [lo kaxxgoi
TeMe ydanmiicss MoxeT Habpath ot 0 go 100 6amnos. [Ipu 5TOM K panHel cnave SK3ame-
Ha JOIyCKAlOTCs ydalluecs, HaOpaBIMe IO pe3ylbTaTaM TECTUPOBAaHMS HE MEHee
30 6amroB Mo KaxkI0W U3 Tpex TeM. M3BecTHO, 4To 00lee KOIMYECTBO YIaCTHUKOB TEC-
TupoBaHus He nmpeBocxoaut 300.

Heo6xonumo obecrieunTh BBOJ Ha4aJbHBIX AaHHBIX B mporpammy. Ilpu sTom B mepBoii
CTPOKE BBOJAUTCSI KOJIMYECTBO CTY/ACHTOB, IPHHUMABIIHX Y4aCTHE B TECTHPOBAHHH (N).

Jlayiee crieAyOT N BBOJMMBIX CTPOK, UMEIOIIMX CICAYIOIHH popmar:
<pampwuimsg> <vg> <Oajuibr>,
rie.

O pamwmez — 370 MHGOpMaNUA 0 HaMUITUK CTYIEHTA, SBISIFOIIASACS CTPOKOH (B IuiaHe
TUTA TaHHBIX);

O rmsz — cTpoKa (TakkKe peyb UJET O THIIE JaHHBIX);
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O 6Gamwm— TPU HENBIX YHCIA, Pa3JEEHHBIX MpodenaMu (3TH YHcla COOTBETCTBYIOT
OayuaM, HaOpaHHBIM 10 PE3yIbTaTaM TECTHPOBAHUS 0 KaXKIOU U3 TPEX TEM).

IIpu aTOM (hammThst 1 UM, a TAKOKE UMsI B OAJUTBI pa3IeiICHBI OHUM IIPOOEIIOM.
[Tpumep BO3MOXKHOW BBEJICHHOHN CTPOKH ¢ MH(pOpMAIHEH TI0 OTHOMY CTY/ICHTY:

[lerpeHko Haranes 58 75 35

Pa3zpaboranHast mporpaMMa J0JKHA BRIBOAWTH Ha 3KpaH (aMWIAY U MMEHA CTYJIEHTOB,
JIOMYIIEHHBIX K chade 3k3ameHa. [Ipu atom damunum yugammxcs (BMeCTe ¢ UMEHAMH)
MOXHO BBIBOJUTH B MPOU3BOIBHOM MOPSAKE.

[epen HamucanueM MpOrpaMMBbI MOSICHUM allTOPUTM HEOOXOIUMBIX JEHCTBUI U1 pere-
HUS AaHHOHM 3amaun. [locrme BBoma N (Ymcina CTYIEHTOB) HEOOXOIMMO OpPraHHM30BaTh
LUK, B KOTOPOM IOCJIE€0BAaTEIbHO BBOASATCS CTPOKH C JaHHBIMU B OIPEAEICHHOM paHee
(hopmate (B KaxJ0U CTpOKe BHOCATCS (damunmsd, uMs u Oamner). s xpaneHus uHdpop-
Maruu o0 (aMUINK ¥ UIMEHH TpeHa3HauYeH MAcCUB Mass pa3zMepHocThio 300 aneMeHToB
(B xauecTBe THIIA JAHHBIX 3JIEMEHTOB MacCHBa YKaXKeM String — CTPOKY). Takum obpa-
30M, B 3JIEMEHT MaCCHBa Mass C HHICKCOM J 3aHOCUTCA HHpopManus o GaMuIuu U UMe-
HHU J-TO CcTyJeHTa. Eie onuH MaccuB (MMsi KOTOPOTo BBIOEPEM — Indicator) TaKKe U3
TPEXCOT DJIEMEHTOB NpenHa3HaueH Il (GUKCUPOBAHUS MPOXOXKICHHUS (MU HE MPOXOXK-
JeHMs1) KaXKIbIM yYaIlUMCs BCEX TPEX TeM. Y CIOBHO OyneM CUMTaTh, YTO €CIU J-M CTY-
IIEHTOM BCE TPH TEMBI YCIIEITHO MPOMIeHs! (TI0 Kax 10 HaOpaHo He meHee 30 OawioB),
TO B 9JIEMEHTE Indicator (J) 3TO OTMEYAETCs 3HAYCHHEM |, B IPOTUBHOM Cilydyae B JaH-
HBIH 3JIEMEHT MaccuBa Indicator (J) 3amuceiBaeTcs 0. OnucaHHbIE OEHCTBUS MPEACTaB-
JSIFOT OO0 4acTh peIIeHus IOCTaBICHHON 3anaun. OHM 3aKII0Yal0TCs BO BBOJAE U IIEp-
BOHaUYaIbHON 00pab0OTKe BXOAHON MH(DOpMALIUK.

Ha cnenyromem stamne perieHus TOCTaBICHHOMN 3ajauil OCYIIECTBIISIETCS] BBIBOJI HA SKpaH
rH(popMaIuu 00 yJamuxcs, JOMyIeHHBIX K paHHeH cade sk3aMeHa. J[Jis 3Toro ucmob-
3yeTcs uHpopmMalys, cPOpMUpOBaHHAS Ha MPEABIAYIIEM 3Talle B MacCHBaX Mass H
Indicator. JIaHHBIN 3Tam pemIeHHs 3aJaddl CBOAUTCS K OpPraHU3alldd HOBOTO IMKJIA IO
nepebopy Bcex yuarmxcs. [Ipu 3TOM ecim y O4epelHOro J-TO ydallerocs 3HaueHUE
3J€MEHTa MacCHBa Indicator (J) paBHO 1, TO HA PKpaH BBHIBOAUTCS 3JIECMEHT MacCUBa
Mass (J), COAEPKAIIIA (GaMITHIO U UM yJaierocs. Takum oOpa3oM, B pe3ynbTaTe OIH-
CaHHBIX JIEUCTBUI MBI JOCTUTAEM OCTABJICHHON LIEIH.

B muctunre 8.1 mpusenena nporpamMma, (yHKIMOHHUPYIOIIAS B COOTBETCTBUH C JaHHBIM
anropuTMoM. [l rmojcuera yuciia CUMBOJIOB B OUEpEIHOM BBEICHHON CTpoKe ¢ HHpOP-
Maluel o yJamieMycsi Mbl BOCTIOIB30BAIINCH CTaHAApTHOW (pyHKIMEH Len. Jlanee B mpo-
rpaMMe BBIIOJIHSETCS M0CIEI0BATEIbHOE N3BICUCHNE CUMBOJIOB U3 BBEACHHON CTPOKH C
MOMOUIBIO €€ OJIHOM CTaHJAAPTHOM (byHKuI/H/I Mid. 3aMeTUM, YTO IS M3BJICUCHUS HH-
¢dbopmanuu o pamMuuu, IMEHH U OayuTax 371eCh Mbl UCIIOJIL30BAIH IUKII C TIPOBEPKOH yC-
JIOBHS B KOHIIE LIMKJIA.

JNuctnHr 8.1. AHanu3 TecTMpoBaHMA y4yawmxcs (BapmaHT 1)

Module Modulel
Sub Main ()
Dim Mass (300) As String
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Dim Indicator (300) As Integer
Dim M1, M2, M3 As String ' IlepeMmeHHEE IJIS XPaHEHUS PE3YJILTATOB TECTOB

' IO TpeM TeMaMm

Dim N, I, J, Num As Integer
Dim C As String ' IlepeMeHHas IJIs1 XPaHEHMS BBOIVMOM CTPOKMU

Dim Cs As Char ' IlepemMeHHas IJis XpPaHEHUS OUEPEeINHOI'O0 CMMBOJIA
' 13 BBEINEHHOM CTPOKU

N = Console.ReadLine () ' CumMTeIBaHME UMCJla YyYaAUMXCS
For T =1 To N ' LUuxy OJjisg CUMTEIBAHMSA CTPOK C MHOOpMalLMen

C = Console.ReadLine () ' CumTeBaHME CTPOKM C IaHHBEMM OO OUEPEIHOM

' yuamemcs
Num = Len(C) ' BrluMCJIEHME UMCJla CHMMBOJIOB BO BBEIEHHOM CTPOKE
Mass (1)="" ' OumMCTKa 53JIEMEHTa MacCKBa [epeq [NOCJeNyK UM BHECEHMEM

' mynbopMalMM O GaMMIIMM Y MMEHM ydaueToCs

Ml = "" ' HauasibHasa MHMLMaIM3aLMSa [I€PEMEHHEBIX
M2 = "" ' OJ1a CuMTHEBaHMA OaJUIOB IO TPEM TeMmam
M3 — nn

J = 1 ' llepemMeHHas J UCIOJIB3YETCS B KadeCTBe CUeTuMKa CHMBOJIOB BO
' BBEIEHHOM CTpPOKe
Do ' V3BjeueHre mHOOPMalMM O QaMmyM M BHECEHME ee B BJIEMEHT
' Maccupa Mass
Cs = Mid(C, J, 1)

J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
Do ' ls3ejeueHyme uHPOpMalLMM OO MMeHM U IoDaBJIeHME ee B

' syemMeHT MaccuBa Mass
Cs = Mid(c, J, 1)
J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
Do ' U3BjeueHre mHOOpMalMM O Oajulax, HaOpaHHBIX 10 [IEPBOM TeMe,
' 1 BHeCeHMe MX B IepeMeHHyn M1
Cs = Mid(C, J, 1)
J=J+1
M1 = M1 + Cs
Loop While Cs <> " "
Do ' U3BjeueHre mHOoOpMalMM O Oajuiax, HaOpaHHBIX 10 BTOPOM TeMe,
' ¥ BHeCeHMe MX B IepeMeHHyIn M2
Cs = Mid(Cc, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
M3 = Mid(C, J, Num — J + 1) ' UsBneuenue mubpopmaim o Bajuiax,
' HaOpaHHHIX 10 TPEeTbLEV TeMe, M BHECEHME MX B IepeMeHHy M3
' IlpoBepka yCJIOBMS IOIyCKa ydallerocs K CcHade sK3aMeHa
If val(Ml) < 30 Or val(M2) < 30 Or Val(M3) < 30 Then
Indicator(I) = 0
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Else
Indicator(I) = 1
End If
Next ' 3BapepleHye LMKIIA CUMTEBAHMSA CTPOK
For I = 1 To N ' [uxJ BBIBOIa Ha B3KpaH CIMCKa ydalMxCsd,
' DIOMyWEeHHBEIX K PaHHEM cHauy sK3aMeHa
If Indicator(I) = 1 Then
Console.WriteLine (Mass (1))
End If
Next
Console.Read()
End Sub
End Module

B pe3ynbrare BBINOJHEHUS NPOrpaMMbl, NPUBEICHHON B JNUCTHHIE 8.1, MBI YBUIUM Ha
9KpaHe Habop CTPOK, B KaXIOW U3 KOTOPBIX NPUCYTCTBYET (PaMUIns U UMl y4allerocs,
JOITyIIEHHOTO K pPaHHEH cllaue 3K3aMEHa.

MOo’KHO NpeAoKUTh CIEAyIollee yIydlleHne JaHHOM mporpammsl. [IoHATHO, 4TO ecnu
[0 KaKOH-T100 TeMe y OuepeIHOro ydaierocs 6amt okasancst Menbiie 30, To KoJIuuecT-
BO 0aJy10B, HAOPAHHBIX UM II0 MOCIEAYIOLUINM TeMaM, MOKHO YK€ He IpoBepsTh. B muc-
TUHTE §.2 pUBEICHA IporpaMma Ui TAKOr0 BapHaHTa OCTPOCHHUS aJrOpUTMA.

NuctnHr 8.2. AHanu3 TecTUpPOBaHUA yyalwmxcs (BapuaHT 2)

Module Modulel
Sub Main ()
Dim Mass (300) As String
Dim Indicator (300) As Integer
Dim M1, M2, M3 As String' llepeMeHHEE IJis XPaHEeHUs Pe3yJIbTATOB TECTOB
' IO TpeM TeMaMm
Dim N, I, J, Num As Integer
Dim C As String ' IlepemMeHHas IJis XPaHEHUS BBOIVMOM CTPOKM
Dim Cs As Char ' IlepemMeHHas IJIS XpPaHEHUS OUEpPemHOT'O CUMMBOJIA

' 13 BBEIEHHOM CTPOKMU

N = Console.ReadLine () ' CumMTBEIBAHME UMCJIa YYallUxCs
For T =1 To N ' UukJl OJ18 CUMTEIBAHMSA CTPOK C MHOopMaumen
C = Console.ReadLine() ' CumTeBaHME CTPOKM C IaHHEMM OO OUEPEIHOM
' yuamemcs
Num = Len(C) ' BruMCJIEHME UMCJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
Mass (I)="" ' QuucTKa SJIEMEHTa MaCCHMBA IJIS IIOCJIEOyEero BHECEHUS

! MH(l)OpMaLU/]M O Q)a_MMJMVI  VIMEHM YydalleI'OCHA
Ml = "
M2 = "
M3 = ""
J=1" HepeMeHHaH J MCIHOJIB3yeTCHAa B KadeCTBEe CUeTuMKa CMMBOJIOB BO

' BBEIEHHOM CTpPOKE
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Do ' U3BiieueHue mHOopMauMM O QaMIMM UM BHECEHME €€ B DJIEMEHT
' mMaccuBa Mass

Cs = Mid(C, J, 1)

J=J+1

Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
Do ' UI3ByedeHMe MHOOpMalMM OO MMEHM M HOOABJIEHME €€ B

' syjeMeHT MaccuBa Mass
Cs = Mid(c, J, 1)
J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "

Do ' U3BiieueHue mHOoOpMalMM O Oajuiax, HaOpPaHHEIX [0 IIEPBOM TeMme,

' ¥ BHeCeHMe MX B [epeMeHHy®n M1
Cs = Mid(C, J, 1)
J=J+1
Ml = Ml + Cs
Loop While Cs <> " "
If Val(Ml) < 30 Then ' Ecim neppas TeMa He IPOMIEHa, TO Cpasy
' ormMeuaeM 3TO B syieMeHTe Indicator (I)

Indicator(I) = 0
Else ' Ecom no mnepeBoM TeMme HabpaHo He MeHee 30-Tu Oassos
Do ' U3BJjieueHue umHOoOpMalMM O Oajulax, HaOpPaHHEIX 10 BTOPOM TeMe,

' 1 BHeCEeHMe UX B IepeMeHHyI M2
Cs = Mid(C, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
If Vval(M2) < 30 Then ' Ecyim BTOpas TeMa He [pOoMIeHa, TO
' ormMeuaeM 3TO B sJjieMeHTe Indicator (I)
Indicator (I) = 0
Else ' Ecim 1no BTOPOM TeMe HabpaHOo He MeHee 30-Tu 6ajuioB
M3 = Mid(C, J, Num — J + 1)
If val (M3) < 30 Then

Indicator(I) = 0
Else
Indicator(I) =1
End If
End If
End If ' OKOHUaHME IPOCMOTPa TEM
Next ' 3aBeplleHMe LUMKJIA CUYMTBIBAHUS CTPOK
For T = 1 To N ' IukJ BBIBOIA Ha SKpaH CIOMCKa ydaluMxXCHd,
' IOMyWEHHEIX K PaHHEM CcHOauM sSK3aMeHa
If Indicator(I) = 1 Then
Console.WriteLine (Mass (I))

End If
Next
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Console.Read()
End Sub
End Module

B mporpammax, npuBeneHHBIX B AUCTUHTaX 8.1 1 8.2, MBI HCIONB30BATM MACCUBBI AJIf
xpa"eHus nHpopMaIuu o GpaMuIuIX (C UMEHAMM) YYaIluXCs M UX JIOIYCKE K paHHEH
cmade sk3aMeHa. OIHAKO, YIUTHIBAS, YTO IO YCIOBHIO 3aaHUS TPeOyeTCs TOIBKO BBIBOJ
Ha DKpaH CTYJEHTOB, JOMYIICHHBIX K JIOCPOYHON CAade 3K3aMeHa, TO MOXXHO OOOWTHCH
0e3 XpaHEeHHS B IMaMATH JIMITHUX MAcCHBOB. B 3ToM ciyyae BBIBOJA Ha dKpaH (Gamuiiuit
YUaIMXCs PeaTU3yeTcs B IUKIIC CUUTHIBAHUS CTPOK MCXOAHBIX MaHHBIX. [locie cunThi-
BaHUS CTPOKH OCYIIECTBIIAETCS BeCh HEOOXOIUMBIN aHAIN3 €€ COAEepKMUMOro. B mucTuH-
re 8.3 mpuBENEH NAaHHBIA BapuaHT pEIICHHs MOCTABICHHOHW 3amadn. 371eCh MBI BMECTO
MacCHBa Mass BOCITOJIb30BAIMCH MTPOCTO MEPEMEHHONW CTPOKOBOTO THUIA C aHAIOTHIHBIM
AMEHEM.

lMPUMEYAHUE

HepocTtaTok 4aHHOro BapuaHTa pelleHnst 3agadvn 3akno4aeTca B TOM, YTO BbIBOA Ha 3KpaH
ydawmxca, onyweHHbIX K paHHen caadve aKk3ameHa, BbINOSHAETCA BrepemMexKky C 0T06pa-
XeHnem BBOAUMbBIX CTPOK.

Nucturr 8.3. AHanu3 TecTUpoBaHMA yyalymxcs (BapuaHT 3)

Module Modulel

Sub Main ()
Dim Mass As String
Dim M1, M2, M3 As String
Dim N, I, J, Num As Integer
Dim C As String
Dim Cs As Char

N = Console.ReadLine () ' CumMTBEBaHME UMCJIA YYalMXCs
For T =1 To N ' LUuxJI OJIg CUMTEIBAHMSA BXOIHEIX CTPOK C MHOOpMaLmen
C = Console.ReadLine() ' CumTeBaHME CTPOKM C IaHHEMM OO OUEPEIHOM
' yuameMcs
Num = Len(C) ' BruMCJIEHME UMCJla CHMMBOJIOB BO BBEIEHHOM CTPOKE
Mass="" ' VHMumammsauysa [IePEeMEeHHOM IJiS IOCJIenyllero BHEeCEHUS

' mubopMaLVM O daMyIM M MIMEHM YydalleTr'oCs
Ml = "»
M2 = "
M3 = nn
J = 1 ' llepemMeHHass J UCIOJIE3YETCS B KadyeCTBE CUeTuMKa CHMBOJIOB BO

' BBEIEHHOM CTPOKE

Do ' U3BieueHue mHOoOpMauyvM O QaMmiiM M BHECEHME ee B IIepeMeHHyI Mass
Cs = Mid(C, J, 1)
J=J+1

Mass = Mass + Cs
Loop While Cs <> " "
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Do ' ls3erneuenme uHQopMalyym OO MMeHM M noBaBJieHMe ero B Mass
Cs = Mld(Cr J, 1)
J=J+1

Mass = Mass + Cs
Loop While Cs <> " "
Do ' lsBneueHme mHPOpMaLMm O Oasuiax, HaOpPaHHEIX IO IIEPBOM TeMe,
' u BHeCeHMe ee B IepeMeHHyI M1
Cs = Mid(C, J, 1)
J=J+1
Ml = Ml + Cs
Loop While Cs <> " "
Do ' U3BneueHue mHOopMauyym O Oajulax, HaOPaHHEIX IO BTOPOM TeMe,
' 1 BHeCeHMe MX B IEpeMeHHyIn M2
Cs = Mid(C, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
M3 = Mid(C, J, Num — J + 1) ' UsBneueHue mubpopmaimm o Bajuiax,
' HaOpaHHBIX IO TPETbEN TEMe, M BHECEHME UX B IIepeMeHHyn M3
' IlpoBepka yCJIOBUSA IOINyCKa ydallerocs K cIade sK3aMeHa
If val(M1l) >= 30 And Val (M2) >= 30 And Val (M3) >= 30 Then
Console.Write ("IonymeH (a) ")
Console.WritelLine (Mass)
End If
Next ' 3BaBepueHMe LMKJIa CUMTBIBAHMUS CTPOK
Console.Read()
End Sub
End Module

OT1yeT Nno onumMnuage

B aT0i1 3amaue Ha BXOA MPOTpPaMMBI TTOAIOTCS CBEICHUS O HOMEpax IIKOJI yYalluXcs,
KOTOpBIC y4acTBOBAJIHM B oNMMITHaje. [Ipu 3TOM B mepBOi CTPOKE BBOAMUTCS KOJINYECTBO
yaammxcs (N). Jlanee cienytoT N CTpOK, IMEIOIUX CIEAYIomui Gpopmar:

<pampuiisg> <UHMLMAIIED> <HOMEP IKOJIEL>

re:

O pamwmeg — damuiust yyaierocs (THIT JaHHBIX — CTPOKa);

O sevaprass— CTPOKA, COCTOAIIAS U3 4-X CUMBOJIOB (OyKBa, TOUKa, OyKBa, TOYKA);
O womep mxosm— OTHO3HAYHOE WIIH JIBy3HA4YHOE yucio (0T 1 10 99).

HpI/I 3TOM (1)aMI/IJ'II/I$I " MHULIMAJIbI, a TAKXKC WHUIUAJIbI 1 HOMEP IIKOJIbI pa3AaCJICHbI OTHUM
mpobesom.

O,Z[I/IH 13 BApUAHTOB BBOAA CTPOKHU 00 YYaCTHUKC C KJIaBUATYPhI BBITJIAAAT TAK:

IleTpenko H.C. 55
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B nporpamme HeoOXomuMO 0OECTIEYUTh BBIBOJ HA 3KpaH WHGOPMAIMKM O TOM, B KaKOH
IKoJIe OBUIO MEHBIIIE BCETO YYACTHUKOB (TaKWX IIMKOJ MOMKET OBITh HECKONBKO). Ilpm
ATOM HEOOXOJMMO OTpPa3uTh WHMOPMAIMIO TOJBKO TIO IIKOJAaM, ITOCIABIIAM XOTS OBl
oJTHOTO y4acTHHKA. ClIeflyeT TaKKe Y4ecTh, UYTO N<1000.

st paboTBEI HAM TIOHATOOUTCS TIETIOYMCIICHHBIN MAaCCUB Mass U3 99 2IIEMEHTOB: 3JIEMEHT
c UHIEKCOM | OyJeT XpaHWTh CBEJCHUS O KOJMYECTBE YYACTHHKOB M3 IIKOJBI C HOME-
poMm 1, a;eMeHT ¢ WHAEKCOM 2 OYyACT XpaHWTh CBEICHHUS O KOJMYECTBE YYACTHUKOB U3
ITKOJIBI ¢ HOMEPOM 2 U T. II.

Bo Bce nneMeHTBl MaccWBa Mass MBI IPEABAPUTENFHO 3aHOCHM HYNIH (TI€pel] HAadalioM
mojacyera oT Kaxaod mxoinel 0 ygacTHuUKOB). Kak u B mpeasiayiem mpumepe, mocie
BBOJIa YHCJIA YYAIIUXCS N OCYILIECTBIISIETCS IOCIEI0BATENbHBIA BBOJ N CTPOK YKa3aHHOTO
panee dopmata. Tak Kak HaC UHTEPECYET TOJIBKO M3 KaKOW IIKOIBI ObUT KaXKIbIA ydacT-
HUK (paMuIMu ¢ MHULIHAIAMH YYaCTHUKOB HAM HE Ba)KHBI), TO CIEAYET MPOCTO Mpuoda-
BUTh €IMHMUILY B ONpPEAEIICHHBIN 3JIeMeHT MaccuBa. Hanpumep, ecnu B ouepeaHON BBO-
JUMOM CTPOKE CUMTAH ydalluiicad U3 IIKOJIBI ¢ HOMEPOM 25, TO B 3JIEMEHT MacCHBa Mass
¢ uHAeKcoM 25 nobGasnsiercs equanua. [locie Takoit 00pabOTKH BCeX CTPOK C JaHHBIMH
HEOO0XOIMMO HaWTH MUHHMAJBHBIA 3JIEMEHT B MacCHBE (TOJNBKO MPH STOM HEOOXOAMMO
y4ecTb, UTO 3HAUECHHUE 3JIEMEHTa HE IOJDKHO PaBHATHCS HyJ0). B 3aBepmuaromeii yactu
aNropuT™Ma C MOMOILBIO €II€ OJHOTO LMKJA Ha JKpaH BBIBOJIATCS ILKOJBI, YAOBIETBO-
psloImye yKa3aHHOMY ycioBuio. B nuctunre 8.4 mpezncraBieHa mporpamma, KOTopas
peanu3yeT pacCCMOTPEHHBIN allTOPUTM.

NuctuHr 8.4. ®opmupoBaHue oTyeTa No onumnuage (BapmaHt 1)

Module Modulel
Sub Main ()
Dim Mass (99) As Integer
Dim N, I, J, Min, Num As Integer
Dim C, Ms As String
Dim Cs As Char

For T =1 To 99 ' HauasjbHas MHMUMAaIM3aUMsa MacCHBa
Mass (I)=0
Next
N = Console.ReadLine () ' CumMTBEBAHME UMCJIa YYallUxXCs
For I =1 To N ' IMKJI OJIs1 CUMTBIBAHUSA CTPOK C MHbopMalmem
C = Console.ReadLine() ' CumTeBaHME CTPOKM C IaHHEMM OO OUEpEeIHOM
' yuameMmcs
Num = Len(C) ' BrMMCIIEHME UYMCJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
J=1
Do ' CuMThIBAHME M3 BXOIOHOM CTPOKM MHOOpMaLMM O damymia
Cs = Mid(Cc, J, 1)
J=J+1
Loop While Cs <> " "
Do ' CumMThIBAHME M3 BXOIOHOM CTPOKM MHOOpMaLMM OO MHMLIMAJax

Cs = Mid(C, J, 1)
J=J+1
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Loop While Cs <> " "
' CumMTHBaHME M3 BXOIHOM CTPOKM MHOOPMALMM O HOMEPE MKOJEBL
Ms = Mid(C, J, Num — J + 1)
Mass (Val (Ms) )= Mass (Val (Ms))+1
Next
Min = N+1 ' TloMck MMHMMyMa B MaccuBe Mass
For I = 1 To 99
If Mass(I) < Min And Mass(I) > 0 Then
Min=Mass (I)
End If
Next
For I=1 To 99
If Mass(I) = Min Then
Console.WriteLine (I)
End If
Next
Console.Read()
End Sub
End Module

MOXHO TpeIoKUTh OoJice dPGEKTUBHBINA ATOPUTM, Hes KOTOPOTO OCHOBBIBACTCS Ha
TOM, YTO B Ka)KIOW BBEJCHHOU CTPOKE HaM HEOOXOIUMO TOJIBKO CYMTATh HOMEP IIKOJIBI,
KOTOPBIA PAcIOOKEH B KOHIIE CTPOKH. IIpH 3TOM HOMEp IIKOJBI MOXKET COCTABISATH
OJIMH WM JBa CUMBOJIA (10 YCJIOBHIO HOMEp IIKOJIBI OJHO3HAYHOE JIHOO IBY3HAYHOEC
qrcio). B mo6oM ciydae mpeabIyIiyi CUMBOIT TIepel HOMEPOM IIKOJIBI SBISETCS MPO-
6emom.

Taxum 00pa3om, Mbl MOXKEM CUUTATh BTOPOM C KOHIIA CTPOKH CUMBOJI, U €CIIU OH SIBIISICT-
cs mpobesioM, To cienyeT chOpMUPOBATH HOMED IIKOJIBI U3 IIOCJIEAHEI0 CUMBOJIA CTPOKH.
B nporuBHOM ciyuae HeoOXoanMo cPOpMHUPOBATH HOMEP LIKOJBI U3 JABYX MMOCIIEAHUX
CHUMBOJIOB CTPOKH.

B nuctunre 8.5 mpencraeieHa mporpamma, KOTopasi pealn3yeT pacCMOTPEHHBIN anro-
pUTM.

INucturr 8.5. PopmupoBaHue oT4yeTa No onumnuage (BapuaHr 2)

Module Modulel
Sub Main ()
Dim Mass (99) As Integer
Dim N, I, Min, Num As Integer
Dim C As String
Dim Cs As Char
For I= 1 To 99 ' HauasypHas MHMUMaIM3aUuysa MacCuBa
Mass (I)=0
Next
N = Console.ReadLine () ' CUumMTBHIBAHME UMCJla YYallUxCs
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For I =1 To N ' IMxJI OJ1s CUMTBIBAHUA CTPOK C MHOOpMalmemn
C = Console.ReadLine() ' CumTeBaHME CTPOKM C IaHHEMM OO OUEpPEIHOM
' yuameMcs
Num = Len (C) ' BBUMCJIEHME UYMCJlIa CUMBOJIOB BO BBEIEHHOM CTPOKE
Cs = Mid(C, Num — 1,1) ' BromesieHre MNOPennocyemHeTO CUMMBOJIA B CTPOKE
If Cs =" " Then
Mass (Val (Mid(C, Num, 1)))= Mass (Val Mid(C, Num, 1)))+ 1
Else
Mass (Val (Mid(C, Num — 1, 2)))= Mass (Val (Mid(C, Num — 1, 2)))+ 1
End If
Next
Min = N+1 ' TloMCck MMHMMyMa B MaccuBe Mass

For I =1 To 99
If Mass(I) < Min And Mass(I)>0 Then
Min=Mass (I)
End If
Next
For I= 1 To 99
If Mass(I)=Min Then
Console.WriteLine (I)
End If
Next
Console.Read ()
End Sub
End Module

Ceptudukarbl

A Temepb pacCMOTPHUM Takyio 3amady. [lycTe HEKOTOpEII By3 MPUHUMAET CEPTUDUKATHI
0 TPeM IpeaMeTaM (MaTeMaTHKa, PYCCKHI sI3bIK U mHPopmMaTHka). [Iporpamma moiryya-
€T BXOAHYI0 WHpopMaiuio 00 3Tux ceprudukarax. Tak, B MepBoil CTpoKe BBOAUTCS KO-
an4yecTBO adbuTypueHToB — N. Ilocie 3Toro BBOAMTCS eIe N CTPOK, Kaxaas U3 KOTOPBIX

AMeeT cIeayromuii (hopMar:
<pamwiia ¢ mEHMIMaTaMi> <oneHkal> <oreHkal> <oreHkal>

rue.

O damwwms c mwamanams — CTPOKa, coaepkamas He O0onee 100 cuMBoIOB (TIpy 3TOM
B JJAaHHOW CTPOKE MPOOEJIOB HET, a ISl pa3AeieHus GaMmiIng U HHULHAJIOB UCIIOJIB3Y-

€TCSl CUMBOJI HIDKHETO TTOTYCPKUBAHNS );
O omenxal — nenoe yuciao ot 0 go 100;
O onenxa2 — nenoe yncio ot 0 7o 100;
O ornenxa3— nenoe aucio ot 0 1o 100.
IIpuMep BXOIHOM CTPOKHU:

llerpos O.JI. 45 76 23
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HCO6XO,[[I/IMO COCTaBUTH CIIMCOK YYCHHUKOB, IMOKA3aBIIUX TPpH JTYUIIUX PE3YJIbTATa. Ecmm
OKaXXCTCAd HCECKOJIbKO YCJIOBCK, KOTOPLIC IMOKa3alin TaKOM ke pe3yibTaT, TO UX TAKIKEC
HYXHO BKIIFOYHTH B I[aHHBIfI CIIMCOK.

Cremyer yauThIBaTh, 9TO N<300.

B nmuctunre 8.6 mpeacraBieHa nporpaMMa, KOTopas peaju3yeT HeOOXOAUMBIN allTOPUTM.
B 3akmrounTenbHON €€ YacTH BBIMOJHAETCS MOUCK TPEX JIYULINX pe3yabTaToB. [ 3Toro
MIpeIHa3HaYeHbI TPU MIEPEMEHHBIE LIEJI0T0 THIA:

O Max1 — JUIsl Ty4IIEro pe3yiabTara;
O Max2 — CIIEAYIOWIETO 32 JIy4IlnM;

O Max3 — CJIEIYIOIIEro 3a ABYMS JIyYLINMH.

JNuctuHr 8.6. ®opmMupoBaHMe cnucka ny4ylumnx ceptudgpukartoB

Module Modulel
Sub Main ()
Dim Mass (100) As String
Dim Points (100) As Integer
Dim N, I, J, Num, Maxl, Max2, Max3 As Integer
Dim M1, M2, M3 As String
Dim C As String
Dim Cs As Char

N = Console.ReadlLine() ' CumMTBEIBAHME UMCJIa YyJalMXCs

For T =1 To N ' IukJl OJig CUMTEIBAHMS CTPOK C MHOopMaumen
Mass (I) = ""
C = Console.Readline() ' CumTeBaHME CTPOKM C IaHHEMU OO

' ouepenHOM ydaleMCs
Num = Len(C) ' BeMMCIIEHME UMCJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
J=1 ' IlepemeHHas J MUCIOJIb3YeTCS B KaueCTBe CUeTurKa
' CHUMBOJIOB BO BBEIIEHHOM CTPOKEe
Do ' UsBjieueHue mHOopMaumm o dbamMmmaM C MHMUMATIAMA U
' BHeCeHMe KX B 2JIEMEeHT MaccueBa Mass
Cs = Mid(C, J, 1)

J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "

ML =""
Do ' M3BjeueHue mHbOopMalym O Oajulax, HaOpPaHHBIX I10 [IEPBOMY
' mpemMeTy, U BHECEHME MX B IepeMeHHyin M1
Cs = Mid(C, J, 1)
J=J+1
Ml = M1 + Cs
Loop While Cs <> " "
M2 = ""
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Do ' UzBieueHme uHbpopMalym O Oajulax, HaOpaHHBIX 10 BTOPOMY
' npemMeTy, M BHECEHME MX B IEepeMeHHyn M2
Cs = Mid(C, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
M3 = Mid(C, J, Num — J + 1) ' UsBrneueHue umHbOpMalm O Bajulax,
A\l

HabpaHHEIX [0 TPeThbeMy IPeIOMEeTy, M BHECEHME UX B IIepeMeHHyn M3
Points(I) = Val(M1l) + Val(M2) + Val (M3)

Next

Maxl = -1
Max2 = -1
Max3 = -1

For T =1 To N
If Points(I) > Maxl Then
Max3 = Max?2
Max2 = Maxl
Maxl = Points (I)
ElseIf Points(I) > Max2 Then
Max3 = Max2
Max?2 = Points (I)
ElseIf Points(I) > Max3 Then
Max3 = Points (I)
End If
Next
For T =1 To N
If Points(I) >= Max3 Then
Console.Write (Mass (I))
Console.Write(" ")
Console.WriteLine (Points (I))
End If
Next
Console.Read()
End Sub
End Module

B mpemnoxxeHHOM BapuaHTe pa3paOOTKH MBI BHITOJHWIN YCIOBHE 33/1aHHA, OJHAKO (a-
MUJIUHM yYaIUXcsl IPH TaKOM aJITOPUTME OTPaKAIOTCS HE B TOPSIKE YMEHBIICHUS Ha-
OpanubIx O0amnoB. [losTomy ucmpaBuM 3Ty HemopaboTKy. BTopoii BapuaHT mporpaMMbl
MOKCKA JIyYIIUX CepTU(HUKATOB MPHUBEICH B JIUCTHHIE §.7. 3/1eCh MBI CHayajla BHIBOJUM
UHQOPMAIMIO 1T0 HAOPaBIIMM MaKCHMalbHOE KOJIMYECTBO OAIUIOB (Maxl). [Ipwm 3TOM B
MEPEMEHHON Cols MOJICUMTHIBAEM KOJMUYECTBO TaKUX ydammxcs. Eciin ux yxe He MeHee
TpeX, TO Jajiee BBIBOJ YUAIIMXCsl C MEHBIINMU OaJlllaMH yKe He ocyliecTBisieTcs. B po-
TUBHOM CJlyyae BBIBOJATCS (aMWIMK y4yalluXcs, KOTOpBIE MOKAa3ajid CIEeIyIOLINA pe-
3ynbTar. Ecim ke oblee KOMMYECTBO BBHIBEJACHHBIX Ha KpaH (haMIIUil He MeHee Tpex,
TO Jajnee BBIBOA YYalIUXCsl C MEHBLUIMMHU OajulaMu yKe He HpoBOAMTCs. B mporuBHOM
Cllyuyae BBIBOJSTCS (haMUIIMK YYalIUXCsl, KOTOPBIE TIOKA3aIN TPETHH pe3ybTar.
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JNlncturr 8.7. Cnncok Hanny4wunx ceptTudrKaToB (BapmaHT 2)
Module Modulel
Sub Main ()
Dim Mass (100) As String
Dim Points(100) As Integer
Dim N, I, J, Num, Maxl, Max2, Max3, Cols As Integer
Dim M1, M2, M3 As String
Dim C As String
Dim Cs As Char
N = Console.ReadLine() ' CumMTeIBAHME UMCJla YYalMXCHS
For T =1 To N ' LMy OJig CUMTEIBAHMSA CTPOK C MHOOpMaLMen
Mass (I) = ""
C = Console.Readline () ' CumTbBaHME CTPOKM C IaHHEMM OO
' ouepenHOM ydalleMCs
Num = Len(C) ' BeluMCIIEHME UMCIJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
Jg=1 ' IlepemeHHas J UCIOJIb3YEeTCS B KaueCTBe CuUeTurKa
' CHUMBOJIOB BO BBEIEHHOM CTPOKE
Do ' U3ejeueHre uHOOpMaLMM O QaMmyiMi M BHECEHME €€ B BJIEMEHT
' mMaccuBa Mass
Cs = Mid(c, J, 1)
J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
ML = ""
Do 'lUsBjieuenue umHOopMalLMm O Oajiylax, HaOPaHHEIX I10 [IEPBOMY
' mpemMeTy, UM BHECEHMEe UMX B IepeMeHHyin M1
Cs = Mid(c, J, 1)
J=J+1
Ml = Ml + Cs
Loop While Cs <> " "
M2 = ""
Do ' M3BjeueHme uHbpopMalym O Oajulax, HaOpaHHBIX 10 BTOPOMY
' mpemMeTy, M BHECEHME UMX B IIepeMeHHyin M2
Cs = Mid(c, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
M3 = Mid(C, J, Num — J + 1) ' UsBneueHme muHbpopMalnm O Bajuiax,
' HaOpaHHEIX IO TPEeTbeMy IpeIMeTy, M BHECEHMEe MX B IIepeMeHHYyIn M3
Points (I) = Val (M1) + Val(M2) + Val (M3)
Next
Maxl = -1
Max2 = -1
Max3 = -1
For T =1 To N

If Points(I) > Maxl Then
Max3 = Max2
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Max2 = Maxl
Maxl = Points (I)
ElseIf Points(I) > Max2 Then
Max3 = Max2
Max2 = Points (I)
ElseIf Points(I) > Max3 Then
Max3 = Points (I)
End If
Next
Cols = 0
For T =1 To N
If Points(I) = Maxl Then
Console.Write (Mass (1))
Console.Write(" ")
Console.WriteLine (Points (I))
Cols = Cols + 1
End If
Next
If Cols < 3 And Maxl <> Max2 Then
For T =1 To N
If Points(I) = Max2 Then
Console.Write (Mass (I))
Console.Write (" ")
Console.WritelLine (Points(I))
Cols = Cols + 1
End If
Next
End If
If Cols < 3 And Maxl <> Max3 And Max2 <> Max3 Then
For T =1 To N
If Points(I) = Max3 Then
Console.Write (Mass (I))
Console.Write(" ")
Console.WritelLine (Points(I))
End If
Next
End If
Console.Read()
End Sub
End Module

Pe3yn bTaTbl IK3aMeHa

Teneprs paccMOTpHUM 3ajady, I/ie Ha BXOJ IPOTpaMMBbI TIOJAIOTCS CBEEHHS O pe3ylibTa-
Tax 5k3ameHoB. OOIee KoJM4ecTBO ydeHHKOB He mpeBocxoautT 100. Tak, B mepBoit

CTPOKC BBOJUTCA KOJIMYCCTBO YYECHUKOB N.
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[Tocne 3TOTO BBOIUTCS €I N CTPOK, KaXKaasi U3 KOTOPBIX UMEET ceayromuid hopMar:
<pampwinsg> <mmsg> <Oajlibr>,

re:

O ¢amswms — CTPOKA, comeprkamas He 6oee 20 CHMBOJIOB;

O »me— cTpOKa, comeprkarias He Ooyee 15 CHMBOJIOB;

O 6aswm — YeTBIpe YHCTa, pa3AeieHHbIe Mpo0OeTaMu.

IIpu aTOM (hammus 1 UMS, a TaKKe UM B OaJUTBl paszeeHsl oaHuM mpobenom. Heoo-
XOJIMMO COCTaBUTh MPOTrpaMMy, KOTOpasi OyIeT BBIBOIUTH CITUCOK YUYCHUKOB, HAOPABIINX
MaKCHMaJIbHYIO CYMMY OaJIJIOB, & TAKKE KOJIMUYECTBO TAKUX YUCHUKOB.

B nmctunre 8.8 mpezncraBneHa HeoOXoanMasi porpaMma, KOTopasi peann3yeT paccMoT-
PEHHBII ATOPUTM.

JNuctuur 8.8. DopmupoBaHMe cnucka nyyLmnx y4eHUKoB

Module Modulel
Sub Main ()
Dim Mass (100) As String
Dim Points(100) As Integer
Dim N, I, J, Max, K, Num As Integer
Dim M1, M2, M3, M4 As String
Dim C As String
Dim Cs As Char

N = Console.ReadLine() ' CumMTeIBaHME uMCJla YYaUMMXCHS

For T =1 To N ' LMyl OJig CUMTEIBAHMSA CTPOK C MHOOpMaLMen
Mass (I) = ""
C = Console.Readline () ' CumTbBaHMEe CTPOKM C IAHHEMM OO

' ouepenHOM yualleMCs

Num = Len(C) ' BrlumMCJIeHME uUMCJla CHMMBOJIOB BO BBEIEHHOM CTPOKE
J=1 ' IlepemeHHas J UCIOJb3YeTCS B KadeCTBE CUETUMKA
' CMMBOJIOB BO BBEIEHHOM CTPOKE
Do ' U3BjeueHre mHOOpMaLMM O QaMmiiMi M BHECEHME €€ B BJIEMEHT
' Maccuea Mass
Cs = Mid(C, J, 1)
J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
Do ' U3BieueHMe mHOOpMalyM OO MMeHM M HODABJIEHME €e B DBJIEMEHT
' mMaccuBa Mass
Cs = Mid(C, J, 1)
J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
ML = ""
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Do 'U3ByeueHnre uHpopMalym O OGajiax, HaOpaHHBIX 10 IIEPBOMY
' npemMmeTy, M BHECEHME MX B IepeMeHHyin M1
Cs = Mid(C, J, 1)
J=J+1
Ml = M1l + Cs
Loop While Cs <> " "
M2 = ""
Do ' UzeiyeueHume uHbpopMalym O Oajulax, HaOpPaHHBIX 10 BTOPOMY
' npemMmeTy, M BHECEHME MX B IEepeMeHHyn M2
Cs = Mid(C, J, 1)
J=J+1
M2 = M2 + Cs
Loop While Cs <> " "
M3 = ""
Do ' UzejeueHue uHbpopMalMm O Oajulax, HaOpPaHHBIX 10 TPETbEMY
' npemMeTy, M BHECEHME UX B IepeMeHHyn M3
Cs = Mid(C, J, 1)
J=J+1
M3 = M3 + Cs
Loop While Cs <> " "
M4 = Mid(C, J, Num — J + 1) ' UsBneueHme muHbpopMalmm O Bajuiax,
' HaOpaHHBIX [IO0 YETBEPTOMY MPEeIMETY, M BHECEHME MX B IIepeMeHHy M4
Points(I) = Val (M1l) + Val(M2) + Val (M3) + Val (M4)
Next
Max = Points (1)
For J =2 To N
If Points (J) > Max Then Max = Points (J)
Next
K=20
For J =1 To N
If Points (J) = Max Then
Console.WriteLine (Mass (J))
K=K+ 1
End If
Next
Console.Write (" UMciO YUEHMKOB, IIOJIYUMBIMX MaKCUMAJILHEDT Oasur ")
Console.WriteLine (K)
Console.Read()
End Sub
End Module

NMonynpoxoaHon 6ann

JonycTuM, 4To Ha BXOJA MPOTpaMMBbl MOJAIOTCSA CBEACHUs O cepTH(dukaTax aOuTypueH-
ToB. OOmiee konuuecTBo abUTypueHTOoB He mpeBocxoauT 500. B mepBoit ctpoke mpo-
rpaMMBbI BBOJHUTCSI KOJMYECTBO a0UTYPHUEHTOB N, & BO BTOPOH BBOAUTCS KOIUYECTBO MECT
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K, Ha KOTOpbIE OHM MpeTeHAyIoT. [lociie 3Toro BBOOUTCS €lie N CTPOK, KaKaas U3 KOTo-
PBIX UMEeT creayromuii popmar:

<paMuia ¥ MHMIMAIED> <GaJuiel 1> <6amsl 2> <6ajasl 3>,

rae.

a Qamvmisa m mHMIMaE — CTPOKa, COACpKamlad (baMI/IJ'H/IIO 1 MHHUIIUAJIbI;
O 6amwm 1— CTPOKa, COAeprKalnas Oabl Mo MEPBOMY IPEAMETY;

O 6Gamwm 2— CTPOKA, comeprkamas OaJIIbI 0 BTOPOMY MIPEAMETY;

O 6Gamwm 3— CTPOKA, COAEpIKaIIas OAJIIBI IO TPETHEMY MPEIMETY.

Banmier mpencTaBisroT co00# TpH YMCIIA, pa3elieHHbIe MpoderaMi (KaxXI0e YHCIO SIBIIS-
etcs nensiM B mHTEpBasie ot 0 1o 100).

[Ipu sToM damunus ¢ WHUIEATIAMH ¥ 0aJUThl pasieNieHbl OJHUM MPOOEIOM (CUUTaeTCH,
yTo Mexnay (amMuimedl W MHUOHaTaMHu Tpolena HEeT — MPOCTO MHUIHMANBI MHITYTCS
OonpmmMu OykBamm). HeoOxoamMo cocTaBUTh Mporpammy, KoTopas OyJdeT BBIBOJHUTH
CIUCOK aOWTypHEHTOB, HAOPABIINX MOIYMPOXOJHON Oaii, a Takke KOIWYECTBO TaKHUX
y4eHUKOB. M sxe HeoOXO0ANMO yKa3aTb, YTO MOIYIPOXOIHOTO Oasia HeT.

TTPUMEYAHNE

ﬂonyrlpoxode/M 6asiioM HasblBaeTCA TakoW Gann, Korga nub YacTb a6VITypVIeHTOB, Ha-
6paBLIJVIX €ro, nonagaet B YMCI1O NOCTYNMUBLUNX.

B nmuctuare 8.9 mpencrasieHa mporpaMmma, KOTOpast peaiu3yeT He0OXOUMBIH alrOPUTM.
MaccuB Points HCIONB3YETCS IS MOJICUETa YUcia a0UTYpUEHTOB, HAOpaBIINX KOHKPET-
HOE KoJn4yecTBO OamioB. Hanmpumep, 31€MEHT Points (300) COAEPKUT YUCIIO YUAILIUXCS,

HaOpaBmmx 300 0aIOB, COOTBETCTBEHHO Points (299) — YHCIIO YYalIUXCs, HAOPaBIINX
299 6amnos.

B maccuBax Mass M Balls (PUKCHPYIOTCS COOTBETCTBEHHO (haMuiusl (C MHUIMATAMHU) U
gucio 0ayuioB, HaOpaHHBIX aduTypueHTOM. Hampumep, Mass (1) COHEPKHUT (HaMIITHIO
MIEpBOTO YYaIIerocs, a B Balls (1) (UKCHPYETCs YMCIO OalIOB, KOTOpOE AAHHBIN yda-
Huiics HaOpaJl.

ITocnie BBOZA Bcex AAaHHBIX OCYLIECTBIISETCS MOMCK MOJIYIPOXOoAHOro Oamna. [t atoro
MBI HCIIOJIB30BAJIM LIMKJ C MPenyciIoBUEeM. B pe3ynbTare BHIIONHEHHS JAHHOTO LHMKJIA B
HepeMeHHON J (UKCHpyeTcs 3HaueHHe MOIYNPOXOJHOro Oaia, a B MEPEeMEHHOH s —
YHCJIO y4yalluxcsl, KOTOpbIe MPETeHAYIOT Ha K MecT. B uncno s BXomar Te, KTo HalOpai
WIN MIPOXOIHON Oan, Wiu NoaynpoxoaHoi. Jlajee B ciiyuae HaU4YUS MTOTYIPOXOIHOTO
Oamta (korma S > K) OCYIIECTBISICTCS BbIBOA (haMunuil ydammxcs, KOTOphIE €ro Ha-
Opaun.

Enucmur 8.9. ®opmuMpoBaHMe CNUCKa Y4eHUKOB C NOJTyNpOXOoAHbLIM Gannom

Module Modulel
Sub Main ()
Dim Mass (500) As String
Dim Balls (500) As Integer
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Dim Points (300)
Dim N, I, J,
Dim M1, M2, M3 As String
Dim C As String

Dim Cs As Char

N = Console.ReadLine ()

As Integer

K = Console.ReadLine () !
A\l

For J = 0 To 300
Points(J) = 0

Next

For T =1 To N
Mass (I) = ""
C = Console.ReadLine ()

Sum, S, M, K, Num As Integer

' CumMTHIBAHME UYMCIIa a6MTpreHTOB
CuMTEIB@HME UMCJIa MEeCT

[looroToBka MaccuBa IJIg [IOINCUYEeTa Pe3yJIETaTOB

' IIMKJI 0719 CUMTBIBAHMUS CTPOK C MHbOOpMAalMen

' CumMThIBAHME CTPOKM C IOaHHBEMM OO

' ouepenHOM ydaleMCsa

Num = Len(C) '

BrrumcyieHMe uMcila CUMBOJIOB BO BBEIEHHOMU CTPOKe

Jg=1 ' IlepemeHHas J UCIOJIb3YEeTCS B KaueCTBe CUeTurKa
' CHUMBOJIOB BO BBEIIEHHOM CTPOKE
Do ' V3BrneueHre mHbOOpMalym O damMyM C MHMUMAJIaMM

Cs = Mid(C, J, 1)

J=J+1
Mass (I) = Mass(I) + Cs
Loop While Cs <> " "
Ml = nn
Do ' U3BrneueHre mHbOOpMauyM O Oasuiax, HaOPaHHBIX I10

!
Cs = Mid(C, J, 1)
J=J+1
Ml = M1 + Cs

Loop While Cs <> " "

M2 = ""

Do ' U3BJjeueHue mHOOpMalLMM O Dajax,

!
Cs = Mid(c, J, 1)
J=J+1
M2 = M2 + Cs

Loop While Cs <> " "

M3 = Mid(C, J, Num — J + 1)

[IepBOMYy IIPEIOMETyY, ¥ BHECEHME MX B IepeMeHHy®n M1

HaOpPaHHBIX 110

BTOpPOMY IIpeIMeTy, M BHECEHME MX B IIE€PEMEHHYIO M2

' U3BJleueHue umHOOpMalLUM O Oajuiax,

' HabpaHHBIX IO TPETbeMy MpeIMeTy, M BHEeCeHMEe VX B IepeMeHHyin M3

Sum = Val (M1)
Balls(I) = Sum

+ Val(M2) + Val (M3)

Points (Sum) = Points (Sum) + 1

Next

J = 300

S = Points (J)

While S < K
J=J—-1
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S = S + Points (J)
End While
If K = S Then
Console.WriteLine (" IomynpoxonmHoro Gajsja HeT ")
Else
For T =1 To N
If Balls(I) = J Then Console.WriteLine (Mass (I))
Next
End If
Console.Read()
End Sub
End Module

CopTupoBKa

Copmupoexoti Ha3bIBaCTCS MPOLIECC Pa3MEICHUS 33JaHHOTO MHOXKECTBA OOBEKTOB B OII-
peneneHHoM NopsaKe (B YaCTHOCTH, €CIIM Pedb HIET O YhcliaX, TO pAaCCMaTPUBAETCS COP-
THUPOBKA B MOPsIKE YOBIBAHHA JTUOO B MOPSIKE BO3PACTAHNSA).

CymiecTByeT MHOTO Pa3HIHBIX METOAOB copTUpoBKH [5]. IIpm 3TOM mpocTeie MeTOAbI
MPEATIONAraloT JIEMEHTApHYIO IPOTPAMMHYIO peaTi3aniio, a CIOKHbBIE OTIMYAIOTCS 00-
Jiee W3OLIPEHHBIMH MPOTPaMMHBIMU JicicTBUsIMH. Jlanee Mbl pACCMOTPHM PSIJ allTOPUT-
MOB COPTHPOBKH MPUMEHUTEIHFHO K MaCCUBAM YHCEIL.

CopTtupoBka BbIGOpom

CopTHpoBKa BBIOOPOM 3aKJIFOYAETCSl B TOM, YTO CHayaja B HEYNOPAJOYCHHOM MAacCHBE
BBIOMPAETCSI MUHUMATBHEIA 3JIEMEHT. DTOT SJIEMEHT MCKITFOYaeTCs U3 AalbHeieil oopa-
00TKH, a OCTaBIIAACS I1OCIEJOBATEIBHOCTD YIEMEHTOB IPUHUMACTCS 38 UCXOJHYI0. DTOT
IPOIIeCC TTOBTOPSETCS JI0 TeX TOP, TIOKa BCe 3IeMEHTHI He OyayT BeIOpaHbl. B pesynbrare
BBIOPAHHBIEC AIEMEHTHI 00Pa3yIOT YIOPSIOYEHHYIO I10CIEI0BaTeIbHOCTb.

Jns peanuzanyy JaHHOM uieu yAoOHEE BCEro MCIOJIb30BATh JOMOJHUTEIBHBIA MAaCCHB.
ITocne mepBoro mpocmMoTpa HalJIEHHBI MUHMMAJIBHBIM 3JIEMEHT Pa3MEIAETCsl Ha Iep-
BOM MeECT€ B 3TOM JIOTOJHHUTENbHOM MaccuBe (puc. 8.1). [Ipu BTOpoM mpocMOTpe MBI
JOJDKHBI HAMTH CIIEAYIOIIMI 3J€MEHT B Mopsake Bo3pactaHus. s 3Toro Heo0XoanmMo
HCKIIIOUHTD YK€ HAWJCHHBI MUHUMANIbHBIA 3JIeMEHT. Jlydlnidi BapuaHT COCTOUT B TOM,
YTOOBI BMECTO MUHUMAJIBHOTO 3JIEMEHTA 3alIUCATh YHCIIO, 3aBEJOMO IIPEBOCXOISIIEE BCE
HMeEIoLIMecd 3JIEMEHThl MaccuBa. Torja HailIeHHBIM OpU BTOPOM MHPOCMOTPE BJIEMEHT

‘ 4‘5‘5‘ 7L2‘...‘10

2] |

Puc. 8.1. PasmelLeHne MMHMMAanNbHOro afieMeHTa B AOMOSMHUTENbHOM Maccuese
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pa3MelaeTcsa Ha BTOPOM MECTE B JIOMOJHUTEIHHOM MAacCHBE. JTOT IMPOLECC aHAIOTHY-
HBIM 00pa30M MPOJOIHKAETCS TSl TPETHETO, YETBEPTOTO U TMOCIEAYIONIUX HIEMEHTOB.

B nucrtunre 8.10 mpuBeneHa mporpamma, peanu3yromias paccMaTpUBacMBbI alTOpPUTM
COpPTHPOBKU. B Hadane mporpaMMbl OCYLIECTBISETCS 3alOJHEHHE JIEMEHTOB MaccUBa
C MIOMOIIIBIO JIaTYMKa CIydaHbIX yucenl. [lajgee Mbl OTHICKMBAEM MaKCHUMAJIbHBIN 3JI€MEHT
JUISL 3aMEHBI OYEPEIHBIX HalJeHHBIX MHUHHMMAaJbHBIX 3HaueHU MmaccuBa. [locne sToro
MIPOUCXOAUT MOMCK MHHHUMAJIBHOTO 3JIEMEHTA, KOTOPBIH NMEPEHOCUTCS B JOMOIHUTENb-
HBI MaccUB. 3aTeM BBINOJHSIIOTCSA YK€ OIMCAHHBIE JIEHCTBUSA IO IOCIEIOBATEIBHOMY
[IEPEHOCY IEMEHTOB MacCUBa.

JNuctunr 8.10. CopTpoBKa MaccuBa BbIGOPOM

Module Modulel
Sub Main ()
Dim A(10), B(10) As Integer
Dim N, I, J, Jmin, Min, Max As Integer
N = 10
For J =1 To N
A(J) = Int (100 * Rnd())
Next
Console.WriteLine ("A=")
For 1 = 1 To N
Console.WriteLine (A(I))
Next
Max = A(1)
For J =2 To N
If A(J) > Max Then
Max = A(J)
End If
Next
For T =1 To N
Min = A(1)
Jmin = 1
For J =2 To N
If A(J) < Min Then
Min = A(J)
Jmin = J
End If
Next
B(I) = Min
A(Jmin) = Max
Next
Console.WriteLine ("B=")
For T =1 To N
Console.WriteLine (B(I))
Next
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Console.Read()
End Sub
End Module

PaccMoTpeHHBIN BapHaHT COPTHPOBKM MacCHMBa METOJIOM BbIOOpa oOiiafaeT AByMS He-
JIOCTaTKaMUu:

a AJId €ro peajiu3anuu I“pe6yeTc;1 ):[OHOJ'IHI/ITGJ'II:HLII\/'I MacCCHB,

O it HaxXO0XKASCHUS MUHUMAJIBHOTO 3JIEMEHTa M €ro MHAEKCa Ha KaXKI0M npoxoae mnpu-
XOOUTCA IPpOCMATPUBATL BCC DJICMCHTBI MaCCHBaA.

Vka3zaHHbIE HEIOCTaTKH YCTpaHAIOTCA, €CJIM BCE MU3MEHCHUA INPOBOAUTH B HCXOJAHOM
MaCCHBCE. OTCOpTI/IpOBaTL €ro MOXHO CJICAYIOIUM o6pa30M:

O HallTM MUHUMAaJIbHBINA 3JIEMEHT Cp€au BCCX 3JIEMCHTOB MAaCCHBAa U MMOMCHATH €T0 MCC-
TaMHu C IICPBBIM 3JICMCHTOM;

O HalTH MUHUMAaJIBHBIM 3JIEMEHT CpeJly TPYMIIbl, HAUMHAIOIEHCS CO BTOPOI'0O AJIEMEHTAa,
1 TIOMEHATH €T0 MECTAMH CO BTOPBIM 3JIEMEHTOM;

O HalTH MUHUMAJIBHBINA JJIEMEHT CPEJI TPYIIIbl, HAUUHAOLIENHCS C TPETHETO IJIEMEHTA,
1 ITOMEHSATh €r0 MECTaMU C TPETHUM AJIEMEHTOM U T. [I.

Ha mocnennem stare onpenenseTcss MUHUMATBHBIN JIEMEHT CPEeIU IBYX MOCIeAHHUX (TI0
HOMepY WHJIEKCa), TIOCNe Yero HaWIEeHHBIA JIEMEHT MEHSETCS] MECTaMHU C IPeIocie-
HUM 3JIEMEHTOM HMCXOJHOTo MaccuBa. B nmuctunre 8.11 mpuBeneHa peanu3aius OnucaH-
HOTO allTOpUTMA.

JNuctur 8.11. CoptnpoBkKa BbIOGOpOM 6e3 ncnonb3oBaHUA JOMOSTHUTENLHOIO MaccuBa

Module Modulel
Sub Main ()
Dim A(10) As Integer
Dim N, I, J, Jmin, Min, C As Integer
N = 10
For J =1 To N
A(J) = 100 * Rnd()
Next
Console.WriteLine ("A=")
For T =1 To N
Console.WriteLine (A(I))

Next

For IT=1To N-—-1
Min = A(I)
Jmin = I

For J=1I1+ 1 To N
If A(J) < Min Then
Min = A(J)
Jnin = J
End If
Next
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C = A(I)
A(I) = Min
A(Jmin) = C
Next
Console.WriteLine ("A=")
For T =1 To N
Console.WriteLine (A(I))
Next
Console.Read()
End Sub
End Module

CopTnpoBka OOMEeHOM 3HA4YEeHUN

CopTtpoBka 00OMEHOM 3HAYCHHUH 3aKJII0YACTCS B TOM, YTO BCE COCETHHE HJIEMEHTHI I10-
[IAPHO CPAaBHUBAIOTCS JPYr C APYIOM M MEHSIOTCA MECTaMH, €CJIM HPEALIECTBYIOLIUMA
3NIEMEHT OoJibllie Mocieayoumero. B pesynbraTte MakCUMaibHBII 3JIEMEHT HMOCTEHNEHHO
cMmemaercs Bupaso. Ilocie mepBoro Takoro mpocMoTpa MaccuBa MaKCHUMAbHBIM 3ie-
MEHT 3aiiMeT KpailiHee IIpaBoe IOJIOKEHHE. 3aTeM IIPOLECC IPOCMOTpa IOBTOPSETCS, U
CBO€ MECTO 3aHMMACT BTOPOW I10 BEJIMYMHE 3JIEMEHT, KOTOPBIH TAaKXKE MCKIIOYAeTCs U3
JaJdbHEHIIEr0 paCCMOTPEHUS.

OpHako omMcaHHas MPOLEAypa OKa3biBaeTcd HeI(P(PEKTHBHOM, €CIIM MACCHB H3HAYAILHO
NPaKTUYECKU OTCOPTHPOBaH. B 3ToM cityyae OyayT JMIIHKAE MPOCMOTPHI, YTO MPUBOAMUT
K YBEJIMYCHHUIO BPEMEHH BBITIOTHEHHS MporpamMMmbl. Bo3moxeH Oonee 3¢ dekTrBHEIN Ba-
pHaHT, CBSA3aHHBIN ¢ pUKCHpoBaHUeM ¢akTa oomeHa. Tak, ecnu gakra oOMeHa IpH ode-
PEIHOM MPOCMOTPE MaccuBa He (GUKCHPYETCsl, TO COPTUPOBKA 3aBepliaeTcs. B mucTuH-
re 8.12 npuBeeHa MporpaMMHas peaji3alus YKa3aHHOTO CII0c00a, KOTOPBIi Ha3bIBacT-
CS NY3bIPbKOGOU CcOpmuposkol (WU COPMUPOBKOU MemoooM Ny3vlpbKa). 31ech s
(ukcupoBaHus (hakta OOMEHa MBI CO3JQJIM NIEPEMEHHYIO Flag, KOTOpas NEpe] HavyaioM
ouepesHOro mpocMoTpa copaceiBaercsi B 0. Ecnu B mpomecce mpocMoTpa MpOHCXOIUT
0oOMeH 3HaueHHH, TO MEepEeMEHHas Flag NpPUHUMAaET 3HaYeHHe, paBHoe 1. JTo sBlseTcs
ITOBOJIOM ITPOCMOTPETHh MACCHB €Il Pas3.

JNucturr 8.12. CoptnpoBKa ¢ NnoMoLbI0 MeToAa Ny3bipbka

Module Modulel
Sub Main ()
Dim A(10) As Integer
Dim N, J, Flag, M, Vr As Integer
N =5
Randomize ()
For J =1 To N
A(J) = Int (100 * Rnd())
Next
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For T =1 To N
Console.Write("A = ")
Console.WriteLine (A(I))

Next

M =N

Flag = 1

While Flag = 1
Flag = 0
For J=1ToM—1

If A(J) > A(J + 1) Then
Vr = A(J)
A(J) = A(J + 1)
A(J + 1) = Vr

Flag =1
End If
Next
M=M-—1

For I = 1 To N ' BBEIBOI MacCHBa IIOCJIE OUEPeIHOT'O IIPOCMOTPa
Console.Write (A(I))
Console.Write (" ")
Next
Console.WriteLine ()
End While
Console.Read()
End Sub
End Module

AHanus yucna yyauumxcsa B Kriaccax

Paccmotpum 3amady, rie Ha BXOJ MPOrpaMMe MOJAIOTCS CBEIACHHS 00 YYCHHKaX HEKOTO-
poii cpemHel Kokl B mepBoii cTpoke cOOO0IIaeTCsi KOJMUSCTBO YUSHUKORB N, a KaxKiast
U3 CIIEYIOIINX BBOAUMBIX CTPOK UMEET TaKOU (bopMaT:

<@pampuimsa> <mg> <KJIacc>,

rue.

O damwms — CTpOKa, cogepxamias He bonee 20 CHMBOIIOB;

O sme— cTpOKa, cofeprkarias He 6onee 15 CHMBOIOB,;

O wxracc— rog ooydenus (ot 1 qo 11) u 3arnaBHas Oykea (0T & 10 51) 6e3 nmpoOerna.
damuus 1 UMs, a TAK)Ke UMSI U KJIace pa3AelieHbl OJTHIM IIPOOEIIOM.

[Ipumep BXOAHOM CTPOKH BBITTISLANUT TaK:

VeauoB Ilerp 10B

Tpebyercs HamucaTh Kak MOXHO Ooiiee 3 (HEeKTUBHYIO TporpamMMmy, KOoTopast OyJeT BbI-
BOJIUTH Ha 9KpaH MH(OPMALMIO O Mapajuienix (rone oOyueHHs) ¢ HAaMMEHBIIUM YHCIOM
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y4ueHHUKOB. [IporpamMma noKHa BHIBOAUTH Ha 3KPaH B MEPBOU CTPOKE KOJIMYECTBO yue-
HUKOB B MICKOMBIX TapajlieNiax, a BO BTOPOM CTPOKEe — B MOPSAKE BO3pacTaHUs HOMEpa
ITHX Mapajuieneit uepes mpooden. Hampumep,

30
1711

B paccmatpuBaemoii 3amaue nHGpopManys o GaMHINIX M IMEHAX yJalluxcsi HaM He Tpe-
Oyercs, U clIeI0BAaTEIbHO, BBIICIATh IaMATh Ul XPAHEHUS 3TUX CBEACHUI Mbl HE OyIeM.
OcHOBHast TPYJHOCTH CBsI3aHA C TE€M, YTO W3 Ha3BaHHUS Kiacca HEOOXOIUMO BBIICIHTH
TOJILKO YHCIIOBYIO 4acTh (OTOpOCUTh OyKBY). HauanbHble miarm aHaOTHYHBI TEM, KOTO-
pBI€ BCTpEYAIHNCh B HAIIMX HPEABIIYLINX pUMepax. Tak, Mbl CYUTHIBAEM CHMBOJIBL, CO-
crapisitomiue Gpamuinnio 1 uMd. Ilocie 3Toro Hama 3ajgada 3akjrO4aeTcss B TOM, YTOOBI
CUUTATh OCTABILYIOCA 4aCTh CTPOKH, KOTOpasi COAEPKUT HOMep napaienu. B pesynbrare
B COOTBETCTBYIOIIUI 3JIeMEHT MaccuBa nobaBiseTcs equanna. B muctunre 8.13 mpuse-
JIeHa IIPOrpaMMHas peayin3alys JaHHOU 3a/1a4H.

NnuctnHr 8.13. U3BneyeHmne nHcopmaLmm o napannensax

Module Modulel
Sub Main ()
Dim Mass (11l) As Integer
Dim N, I, J, Num, Min As Integer
Dim S As String
Dim C As String
Dim Cs As Char

N = Console.ReadLine() ' CumMTeIBaHME uUMCJla YYaUMMXCHS
For J =1 To 11
Mass (J) = 0
Next
For T =1 To N ' IUukJI OJIg CUMTEIBAHMSA CTPOK C MHOOpMalLMen

C = Console.ReadLine ()

Num = Len(C) ' BeMMCIIEHME UMCJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
J=1 ' J UCHOJNIb3YyeTCsa B KadecTBe CUeTuMKa CUMBOJIOB
Do ' V3ByleueHue uHOOpMalym O Gbammrmm
Cs = Mid(C, J, 1)
J=J+1
Loop While Cs <> " "
Do ' V3BieueHre mHOOpMalM OO MHMLIMAJIAX
Cs = Mid(C, J, 1)
J=J+1
Loop While Cs <> " "
S = Mid(C, J, Num — J) ' UsBjeueHue mHOOPMALMM O IapaJuleli

' 6e3 OYKBHI
Mass (Val(S)) = Mass(Val(S)) + 1
Next
Min = Mass (1)
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For J = 2 To 11
If Mass(J) < Min Then Min = Mass (J)
Next
Console.WriteLine (Min)
For J =1 To 11
If Mass(J) = Min Then
Console.Write (J)
Console.Write(" ")
End If
Next
Console.Read()
End Sub
End Module

VYuutbiBas, 9TO B KaX/I0H BBEICHHOIN CTPOKE HAC HHTEPECYET TONBKO WH(MOpMAIHs O Tma-
pajuIeny, TO MOXXHO HE CUMTBHIBATh HAa4YaJbHBIN (pparMeHT. AHANMU3 JaHHBIX MOXKHO BBbI-

TOJIHATH C KOHIIa CTPOKH. A FMMEHHO BO3MOKHBI ABE CUTyalluu:

O Ttperuil cHMBOJ ¢ KOHIIa CTPOKH OKa3bIBaeTCs MpoOeIoM, U TOTrJa HOMEp Iapaienu

COCTOHT W3 OHOW UG PHI (3TO BTOpasi C KOHIIA CTPOKH);

0 B IPOTHBHOW CUTyallUd HOMEpP Mapajulesid COCTOUT U3 ABYX LIM(pP, U OHU 3aHHMAIOT

TPEThE M BTOPOE MECTO HauMHAs ¢ KOHI[A CTPOKH.

B muctuare 8.14 mpuBeneHa peanm3aliisl MPOTrpaMMBI W3BIEUCHHUS WH(OOPMAINH O Ta-

pajuIeiax 4Jjid TaKOoro BapvaHTa.

Nucturr 8.14. U3BneyeHue nHopmauum o napannensix (BapuaHT 2)

Module Modulel
Sub Main ()
Dim Mass(11l) As Integer
Dim N, I, J, Num, Min As Integer
Dim S As String
Dim C As String

N = Console.ReadLine () ' CumMThHIBAHME UMCJIa YdJalXCs

For J =1 To 11

Mass (J) = 0
Next
For T =1 To N ' LukJI OJi8 CUMTEIBAHMSA CTPOK C MHOoOpMalLmen
C = Console.Readline () ' CumTbBaHMe CTPOKM C IAHHEMU
Num = Len(C) ' BuuMCJIEHME UMCJIa CMMBOJIOB BO BBEIEHHOM CTPOKE

S = Mid(C, Num — 2, 1)
If S =" " Then

S = Mid(C, Num — 1, 1)
Else

S = Mid(C, Num — 2, 2)
End If
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Mass (Val(S)) = Mass(Val(S)) + 1
Next
Min = Mass (1)
For J = 2 To 11
If Mass(J) < Min Then Min = Mass (J)
Next
Console.WriteLine (Min)
For J =1 To 11
If Mass (J) = Min Then
Console.Write (J)
Console.Write(" ")
End If
Next
Console.Read()
End Sub
End Module

CtaTuctuka Temnepartypbl

B a0t 3amade Ha BXOZ mporpamme MmojaroTcst 365 CTpok, KOTOphIe coaepkar uHpopma-

L0 O CPETHECYTOYHOM Temmeparype Bcex AHed roga. dopmar kaxno U3 CTPOK cie-

JIYIOILIH:

O nara B BuJAe dd.mm (Ha 3amuCch HOMepa IHS M HOMEpa Mecsla B YHUCIOBOM Qopmare
OTBOJUTCS CTPOTO ABAa CUMBOJIA, IEHb OT MECALA OTIEJICH TOUKOMH);

0O 3HayeHHE TEMIMEpaTypbl — YHUCIO CO 3HAKOM IUTIOC MM MHHYC C TOYHOCTBIO JIO
OTHOM UG PHI TTOCIIe pa3enuTeNs ApOOHON U MeNoi YacTH (3arrMcaHo 4epe3 mpodert
TIOCJIC JTATHI).

Hannas uHpopManusi OTCOPTUPOBAHA IO 3HAYCHUIO TEMIEPATYphl, T. €. XPOHOJIOTHYe-
CKAW TIOpSAAOK HapymieH. TpeOyeTcs HamucaTh Kak MOXKHO Ooiee 3(peKTHBHYIO TpO-
rpamMmy, Kotopast OyJeT BBIBOAUTH Ha 3KpaH MH(GOPMALUIO O MECSIUax ¢ MUHHUMAIbHOU
CpeIHEMeCSIUHOM Temneparypod. HaliieHHble MUHHMaJbHbIE 3HAYEHUS CIEIYET BBIBO-
JUTH B OT/IEIBHON CTPOKE JUISI KayKJOro MecsiIa B BUJE:

O HOMepa Mecsua;

0O 3Ha4yeHUsI CPEIHEMECSYHOHW TEeMIepaTyphl, OKPYIJICHHOTO IO OJHOM LU(PHI mocie
JECATUYHON TOUKH.

B nuctunre 8.15 npuseneHa nporpaMMHas peanu3anys 3a1aun.
B nporpaMMe MBI 3a7€iCTBOBaJIN ABa MAacCUBA!

O Mass — OJHOMEpHBIH MaccuB U3 12 37IEMEHTOB ISl HAKOIUICHUSI CYMMBI TEMIIEpaTyp
B T€UEHHUE KaXI0T0 MECSILa;

O Mass2 — OJHOMEpPHBIH MaccuB U3 12 37€eMEHTOB AJS MOACYETa KOJIUYECTBa H3Mepe-
HUH TeMIlepaTyphl B T€UEHHE KaXI0T0 MecsIIa.
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B mukite mo crpokam maHHBIX (365 CTPOK) CHavaja CYUTHIBACTCS HOMED MecsIa (B COOT-
BETCTBUU C YCIOBHUEM ATO MATHINA U MIECTONW CUMBOJIBI B CTPOKE):

S1 = Mid(C, 4, 2)

CuMBOJIBHOE TIPEJCTABICHUE MecsIa Jaliee Mbl peo0pa3yeM B YHCIOBOE — Val (S1).
ITocse 3TOro M3 CTPOKH CUMUTHIBACTCS 3HAUCHHE TEMIIEPATYPHI, 4TO (PUKCUPYETCS B COOT-
BETCTBYIOIIUX DJIEMEHTaX MaCCHBOB Mass U Mass2.

Takum oOpa3zoM, Ha JAHHOM dTalle Mbl NOJYYWIH CyMMapHOE 3HAa4€HHE TEeMIIepaTyphl
B KaXKZOM MeCsIe ¥ KOJIMYECTBO U3MEPEHUH TeMIlepaTyphl B KakaoM Mecsue. Jlanee He-
00X0MMO MOJACYUTATH CPEIHIOID TEMIIEPaTypy B TeUCHHE KaxIoro mecsma. s sToro
opraHu3yeTcst HUKJI oT 1 10 12, roe nocnenoBaTeabHO BBITOIHIETCS:

Mass (J)=Mass (J) /Mass2 (J)

Ha 3akmountensHOM 3Tare BBIYHCISIETCS MUHUMAIbHAS TEMIIepaTrypa Imo MecsuaM U Ha
9KpaH BBIBOAATCS HOMEp (HOMepa) MecsIa, Kora oHa Obuia 3a)MKCHpOBaHa.

Nuctnhr 8.15. U3BneyeHne nHcpopmaLmm o cpegHen Temnepartype

Module Modulel
Sub Main ()
Const N = 365
Dim Mass (12) As Single
Dim Mass2(12) As Integer
Dim J, I, Num As Integer
Dim Min As Single
Dim S1, S2 As String
Dim C As String
For J =1 To 12
Mass(J) = 0
Mass2(J) = 0
Next
For I =1 To N ' UMyl oJig CUMTEIBAHMSA CTPOK C MHOOpMalLmen
C = Console.ReadLine ()

Num = Len(C) ' BruMCJIeHME UMCJIa CMMBOJIOB BO BBEIEHHOM CTPOKE
S1 = Mid(C, 4, 2) ' CuMTEHBaHME HOMepa Mecsla
S2 = Mid(C, 7, Num — 7 + 1) ' CuMTHBaHME TEMIIEPaTyPH

Mass (Val (S1)
Mass2 (Val (S1
Next
For J =1 To 12
Mass (J) = Mass (J) / Mass2(J)
Next
Min = Mass (1)
For J = 2 To 12
If Mass(J) < Min Then
Min = Mass (J)
End If
Next

= Mass (Val(S1)) + val(s2)

)
)) = Mass2(Val(sl)) + 1
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For J =1 To 12
If Mass (J) = Min Then
Console.Write ("Homep mMecsua ")
Console.Write (J)
Console.Write ("CpenHsasa Temmnepatypa ")
Console.WritelLine (Format (Mass (J),"0.0"))
End If
Next
Console.Read()
End Sub
End Module

OT4yeT NO WIKONam

B nmporpaMmy J0JIKHA BBOJAUTHCA I/IH(l)OpMaLII/I}l 00 ydalmuxcss U3 pasjiiMdHbIX IIKOJI, KO-
TOPBIC YH4aCTBOBAJIN B OJIMMITUA/IC.

CHayarna B IepBOH CTPOKE BBOJAMTCS KOJMYECTBO YUAIIMXCS, a 3aTeM B KaXKIOW odepes-
HO cTpoKe WHGOPMAITHS 110 OJHOMY U3 YUaIIHXCS.

@dopMart MpeacTaBICHUS JaHHBIX CBEACHUI B OYEPEIHOM CTPOKE TaKOM:

O ¢ammus yyaimerocs (C MHHIMAIAMHU, KOTOPBIE pacloyiararTcs cpasy ke mocie ¢a-
MuuH 0e3 podena);

0 7aBa IEJbIX YKCIA, OJHO U3 KOTOPBIX SBJISIETCS HOMEPOM IIKOJIbI, @ BTOPOE — HOME-
pom kitacca (06e3 OyKBBHI).

Mexay ¢gaMunueii 1 HOMEPOM IIKOJBI, a TAaKXKE MEKIY HOMEPOM IIKOJIBl U HOMEPOM
KJIacca pacroiaraeTcsi CTporo o 0JHOMY IpoOey.

Jayiee ciemyer cTpoka C aHAJIOTUYHON WH(poOpMaIMeld 0 JpyroM ydamieMmcs u T. 1. s
OTIPENICJIEHHOCTH: 00lIiee KOMWYECTBO YYaCTHUKOB ONUMMHUaAbl He mpeBocxoaut 500, a
HOMEpa LIKOJ pacloyiokeHbl B UHTEpBaie oT 1 1o 99.

[IporpamMmMa moikHa OOECHEUUTH BBIBOJ Ha ASKpaH WHGOPMAIUIO O IIKOJIE/IIKOJIAX,
MMEIONTNX HanOOJIIbIIIee YHCIIO YIACTHUKOB (TAKUX IITKOJ MOXET OBITh HECKOJIBKO).

@opmaT BbIBOJA BBITJISIIUT TAK:
O wesoe Yuciao ¢ HOMEPOM IIKOJIBI;
O wuesoe Yuciao, COOTBETCTBYIONIEE YUCITY YHAIIMXCS 3TOW LIKOJIbI HA OJUMIIUA/IE.

Opranu3zanys moJicueTa KOJIMYECTBa yYalluXcsl U3 Pa3jInUHbIX IIKOJ CBSI3aHA C UCIONb-
30BaHUEM LIEJTOYMCIEHHOTO MacCUBa Mass U3 99 aneMeHTOB (TI0 YCIOBHIO HOMEpa LIKOJ
pacmonoxensl B uaTepBane oT 1 10 99). CuntsiBanue nHpopMauuu 00 o4epeJHOM yya-
ieMcsl IPUBOIUT K M3MEHEHHIO B 3TOM MAacCHBE OJHOIO U3 yieMeHTOB. Hanpumep, eciu
OYepeAHON yyalluiics U3 MIKOJIBI ¢ HOMEPOM 15, TO 3HaUCHHE AJIEMEHTA Mass (15) yBEIH-
yuBaeTcs Ha 1. B pesynprare mocie BHECEHHS BCEX CTPOK € YYAIIUMHCS MBI MOTYYUM
B MAacCHBE Mass KOJINYECTBO NPEACTABUTENEH OT Pa3IM4HBIX IIKOJI.
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ITocne sToro B mporpamme (JIUCTUHT 8.16) OCyIIEeCTBISETCS HAXOXICHHEC MaKCHMyMa

Cp€au 3JIEMCHTOB MaCCHBa Mass.

JNnctnHr 8.16. ®opmupoBaHMe oTHeTa O LUKOJIax

Module Modulel
Sub Main ()
Dim Mass (99) As Integer
Dim N, I, J, Max, Num As Integer
Dim C, M As String
Dim Cs As Char

For I =1 To 99 ' HauarybHasg MHMIMAIM3aLMsa MacCuBa
Mass (i) = 0

Next

N = Console.ReadLine () ' CumMThHIBAHME UMCJIa YdJalxCs

For 1 = 1 To N ' LuxJy OJg CUMTHBAHMA CTPOK C MHQOpMalMen
C = Console.ReadlLine () ' CumMTEIBAHME CTPOKM C IaHHEMU
Num = Len(C) ' BeluMCIIEHME UMCJIa CHMMBOJIOB BO BBEIEHHOM CTPOKE
J=1

Do ' CumThBaHME M3 BXOIHOM CTPOKM MHOOpMaLVM O qammmat
Cs = Mid(C, J, 1)
J=J+1

Loop While Cs <> " "

M= "n

Do ' V3BjieueHre mHOQOpMaLM O HOMEPE IMKOJEL
Cs = Mid(C, J, 1)

J=J+1
M=M+ Cs
Loop While Cs <> " "
Mass (Val (M)) = Mass(Val(M)) + 1
Next
Max = Mass (1) ' [loMCck MakKCuMyMa B Maccupe Mass

For I = 2 To 99
If Mass(I) > Max Then
Max = Mass (i)
End If
Next
For I =1 To 99
If Mass(I) = Max Then
Console.Write (I)
Console.Write (" ")
Console.WritelLine (Mass (I))
End If
Next
Console.Read()
End Sub
End Module
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OTyeT O pesynbTaTax 3K3amMeHa

HeobOxomumo pa3paboTath mporpamMmy, KoTopas OyneT Mmociie BBOAA C KIaBHATYPHI pe-
3yJILTATOB dK3aMeHa (OPMHUPOBATh CTATUCTUKY MO 3K3aMeHY (KaKOW MPOICHT TeX WM
HWHBIX OMeHOK). O0IIee KOJTUISCTBO yUaIuXcsl B TPYIINNE IIpeIBapuTEIbHO (TIepe]] BHeCe-
HHUEM OLIEHOK) BBOJUTCS C KIaBHATYPHI.

Nudopmanust o craue 3k3aMeHa BHOCHTCS C KJIABHATyphl IOCTPOYHO: OJHA CTPOKA CO-
JOepKUT GaMuiInio ¢ nHUIUanamu (6e3 mpobena MeXIy HUMH) B 4epe3 MpoOes OLECHKY.
Hdanee B clieAyromuX CTPOKax ¢ KJIAaBHATYphl BBOAATCS CBEACHUS IO CIEAYIOUIMM yda-
IIAMCH.

Bynem cumraTh, 4YTO B KaudeCTBE BAapUAHTOB OIEHOK pPacCMAaTPHUBAIOTCS TaKUE:
5,4, 3,2, 1. llocnexnsist ornierka (1) ycaoBHO 03HA4aeT OTCYTCTBUE ydYaIlerocs Ha JK3a-
MEHE.

dopmar BBIBOJIa CTATUCTHKYU TaKOM:
O ormenka (IIeJI0€ YHUCTIO);
O NOpOICHT TAKUX OIICHOK B TPYIIE (POOHOE YUCIIO).

B nmucrunre 8.17 mpencraBiieHa nmporpaMmma, KOTopasi peaju3yeT BBOJ OLICHOK U hopmHu-
pOBaHKE HEOOXOAUMOM CTATHCTHKH.

Opranu3zamus mocYeTa OIeHOK CBSA3aHa C MCIIONB30BAHUEM IEIOYHNCICHHOTO MACCHBA X
U3 MATU 37IeMEeHTOB. CUUTHIBAHME OUYEPEAHOM OLCHKH MPUBOAUT K U3MEHEHHIO B 3TOM
MaccUBE 3HAUYEHUsI COOTBETCTBYIOIIETO 3neMeHTa. Hampumep, eciau oneHka odepeaHoro
ydarierocst 5, To 3Hau€HHUE 3JeMEHTa X (5) yBenuuuBaercss Ha 1. B pesynpraTte mocine
BBOJIa BCEX CTPOK C YCIIEBAEMOCTHIO MBI MOyYUM B MACCHBE X KOJHYECTBO PA3TUIHBIX
OILIGHOK IO pe3yJbTaTaM 3K3aMeHa. Jlajee B mporpaMMe BBIMONHAETCS MEPEeBON Pe3yilb-
TaTa B MPOLICHTHI.

JNuctnHr 8.17. ®opmupoBaHue CTaTUCTUKU NO NPOBEAEHHOMY 3K3aMeHY

Module Modulel
Sub Main ()
Dim X(5) As Integer
Dim N, I, Num As Integer
Dim C, M As String

For T =1 To 5 ' HauarnbHasg MHMLUMAIM3ALUMS MacCUBa
X(I) =0

Next

N = Console.ReadLine () ' CumMTBIBAHME UMCJIa YYalMXCS

For i =1 To N ' UMkl OJI9 CUMTEIBAHMS CTPOK C MHbOpMaumen
C = Console.ReadlLine () ' CumMTHBaHME CTPOKM C IOaHHEMMU
Num = Len(C) ' BruUMCJIEHME UMCJIa CMMBOJIOB BO BBEIEHHOM CTPOKE
M = Mid(C, Num, 1) ' BulmeJyieHMe U3 CTPOKM OLIEHKMU
X(Val(M)) = X(Val(M)) + 1

Next
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For T =1 To 5
Console.Write (I)
Console.Write (™ ")
Console.WritelLine (Format (100 * X(I) / N, "0.00"))

Next

Console.Read()

End Sub
End Module

dopmMupoBaHue Y1csria U3 CUMBOJIOB

Ha Bxon mporpamMme mopmaeTcsi MOCIEIOBAaTEIbHOCTD JIATHHCKHX OykB m mmop. Broxg
CHMBOJIOB 3aBepIIaeTcs BOMPOCUTEIBHBIM 3HaKOM. B mporpamMMe Kak[aplii CHMBOJ BBO-
IWUTCSI B OTAENBbHOU cTpoke. IIporpamMma moimkHa M3 BCeX BBEIECHHBIX HEYETHBIX LU(P
(monHbIi HaboOp HeveTHBIX P — 1, 3, 5, 7, 9) chopmupoBars HaviMeHbIee yucio (0e3
nosTropeHus uudp). Ecian HedeTHBIX LMGp MpH BBOAE HET, TO MPOrpaMMa HUYEro HE BbI-
BOJIHT.

Hns ¢ukcanmy TOW WM MHON HEYETHOW LUQPBI BO BBEACHHOM Habope CHMBOJIOB HaM
OTpeOyeTCsl MACCHB W3 MSATH DIIEMEHTOB (10 YHCIy HedeTHBIX nudp) (uctunr 8.18).
ITpu 3TOM cooTBeTCTBHE LUGP U UHIEKCOB IEMEHTOB MacCUBa ClIeyIolIee:

O mudpa 1 COOTBETCTBYET PIEMEHTY C MHACKCOM 1;

0 3—2;
05—3;
a7—4
0 9—5.

CootBercTBUE HEUeTHON MUPPHI (K) ¥ WHIEKCA dJeMeHTa (I) B BUAEC COOTHOIICHUS BBI-
TS OAT TaK — K=2*I-1.

Jinctuur 8.18. AHanus cumBonoB 1 hopMUpoBaHUE YMcna U3 HevyeTHbIX Lndp

Module Modulel
Sub Main ()
Dim A(5) As Integer
Dim I, K As Integer
Dim Cs As Char
For I = 1 To 5 ' HavaJjyibHas MHMULMAIM3aLMSI MaCCUBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 And K Mod 2 = 1 Then
A(K\N2+1) =1
End If
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Cs = Console.ReadLine ()

End While

For T =1To 5
If A(I) > 0 Then

Console.Write(2 * I — 1)

End If

Next

Console.Read()

End Sub
End Module

B ¢opmynupoBke OZHOTO W3 BAapHAHTOB 3aJaHUs MPUCYTCTBYET UYTh YCIOKHEHHAS
(dhopmynmmpoBka TpensIAyIIeld pa3paboTku. Tak, TpeOyeTcss BBHIBECTH Ha JKpaH UHMCIIO,
B KOTOPOM KaXKJast IM(pa U3 HaAIEeHHOTO HAMMEHBIIETO YHCIIa MOoeIeHa Ha 2 M OKPYT-
JieHa B O0ONbIIyIO CTOpoHY. Eciu jke HedeTHBIX nudp HeT, TO mporpaMma JI0JbKHA BhIBEC-
TH HOJb. [IporpamMma JuIst Takol TOCTAaHOBKH 3aJauyl puBeAeHa B nuctuHre 8.19.

JNnctnHr 8.19. AHanu3 cuMBONoOB U POPMUPOBAHME YUCTIA U3 HEYETHbIX Lnudp

Module Modulel
Sub Main ()
Dim A(5) As Integer
Dim I, K, Flag As Integer
Dim Cs As Char
For T = 1 To 5 ' HauvajyibHad MHMLIMAIM3aLMS MacCCHBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 And K Mod 2 = 1 Then

A(K\N2+1) =1
End If
Cs = Console.ReadLine ()
End While
Flag = 0

For T =1 To 5
If A(I) > 0 Then
Console.Write((2 * I — 1) \ 2 + 1)
Flag =1
End If
Next
If Flag = 0 Then Console.Write ("HeueTHbx Lmdp HeT")
Console.Read()
End Sub
End Module
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PaCCMO’I’pI/IM CIIC OAWH BaApUAHT 3K3aMCHAITUOHHOT'O ousera Ha JaHHYIO TEMY.

Ha Bxom mporpamme mojaercs TOCIEIOBATEILHOCTh JATHHCKUX OYKB W Iudp. Brox
CHUMBOJIOB 3aBEPILACTCS BOIMPOCUTEIHLHBIM 3HAKOM. B mporpaMMe KaKIplii CUMBOJ Clie-
JyeT BBOJUTH B OTIENBHOHN CTpoke. [IporpamMma nomkHA W3 BCEX BBEACHHBIX IUGD (He
paBHEIX HYIO) chopMHUpoBaTh HanbombIee gucio (0e3 moBTopenus mudp). Ecom uudp
Cpe/lM BBEJICHHBIX CUMBOJIOB HET, TO TIPOTPaMMa BBIBOAUT COOOIIEHHE 00 3TOM.

B nmannom cnywae (uctunr 8.20) ans ¢ukcanuu TOM WM WHOH LU(PHI BO BBEICHHOM
Ha0ope CHMBOJIOB HaM IOTPEOYeTCS MACCHB M3 IEBATH DJIEMEHTOB (II0 YHCIY ITU(P).
IIpu 3TOM cooTBeTcTBUE LMD U UHICKCOB JIEMEHTOB MacCHBa OYeBHIHOE: Ii1ppa cooT-
BETCTBYET HJIEMEHTY C aHAJIOTHYHBIM UHJICKCOM.

Jlncturr 8.20. AHann3 cuMBOJOB U ¢(hopMupoBaHMe Yncna

Module Modulel
Sub Main ()
Dim A(9) As Integer
Dim I, K, Flag As Integer
Dim Cs As Char
For I = 1 To 9 ' HauajbHasd MHULMAIM3ALMS MacCHBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 Then

A(K) =1
End If
Cs = Console.ReadLine ()
End While
Flag = 0

For I = 9 To 1 Step -1
If A(I) > 0 Then
Console.Write (I)
Flag = 1
End If
Next
If Flag = 0 Then Console.Write ("lndp Her")
Console.Read()
End Sub
End Module

PaccmoTpuMm emie oguH BapuaHT SK3aMEHALMOHHOrO Omiera Ha JaHHYI0 TeMy. Ha Bxox
porpaMMe IOAAeTCs MOCIEeN0BaTeNbHOCTh JaTUHCKUX OykB M 1udp. BBoa cumBosios
3aBepIIaeTcsl BOMPOCUTENBHBIM 3HAKOM. B Imporpamme Kaxk/(plii CHMBOJI CIIEyET BBOJUTh
B OTHENbHOM cTpoke. [IporpaMma fomkHa U3 BceX BBEACHHBIX UMD (HE paBHBIX HYIIIO)
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chopmupoBaTh HaubombIee yucio (06e3 nosropenus uudp). [Ipu 3Tom Ha sKpaH JOIKHO
BBIBOAMTHCS YHCIO, paBHOE CHHYCY HoxydeHHoro umcia. Ecnu mudp Oompmmx Hyns
B UCXO/IHOM ITOCIIEIOBATENLHOCTH HET, TO IPOrpaMMa BBIBOAMT HOJb (JIUCTHHT 8.21).

Nucturr 8.21. ®opmupoBaHue cMHyca YMcna U3 nocrefoBaTeNibHOCTM CUMBOJIOB

Module Modulel
Sub Main ()
Dim A(9) As Integer
Dim I, Ves, K As Integer
Dim Cs As Char
Dim Sum As Integer
For I = 1 To 9 ' HavajibHas MHMULMAIM3ALMSI MacCCUBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 Then

A(K) =1
End If
Cs = Console.ReadLine ()
End While
Sum = 0
Ves=1

For T =1 To 9
If A(I) > 0 Then
Sum = Sum + I * Ves
Ves = Ves * 10
End If
Next
If Ves > 1 Then
Console.Write (Math.Sin (Sum))
Else
Console.Write (0)
End If
Console.Read()
End Sub
End Module

Eme onuH BapuaHT SK3aMEHAIlMOHHOTO OuieTa Ha paccMarpuBaeMyro Temy. Ha Bxon
IporpaMMe IOAAeTCs MOCIEeA0BaTENbHOCTh JaTUHCKUX OykB M uudp. BBoa cumBonos
3aBepILIAETCsl BOCKJIMIATENbHBIM 3HAKOM. B mporpamme Kaskaplii CUMBOJI CIE€IyeT BBO-
IUTH B OTHENbHOW cTpoke. [IporpamMMa momkHa U3 BceX BBEICHHBIX HUGD (HE paBHBIX
HYJI0) cOPMUPOBATh HAMMEHbIIEe YKcIo (0e3 MOBTOpeHUs UdD).
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[Ipu 5TOM Ha 3KpaH BBIBOOUTCS YHCIO, paBHOE (PaKTOpHATy MOIY4YEHHOTrOo 4mcna (Jmc-
TuHr 8.22). Ecnu mudp Oonpiunx Hyns B MCXOJHOH MOCIEAOBAaTEIbHOCTH HET, TO MpPO-
rpaMMa BbIBOAUT HOJIb.

TTPUMEYAHUNE

YuutbiBas BbluUCneHMe dhakTopuana 4ucna, camo YMcro Ans onpeaeneHHOCT OOSMKHO
ObITb He bonee 19.

NnctnHr 8.22. ®opmupoBaHue hakToprana umcna us nocrieaoBaTesibHOCTM CUMBOJIOB

Module Modulel
Sub Main ()
Dim A(9) As Integer
Dim I, Ves, K As Integer
Dim Fact As Long
Dim Cs As Char
Dim Sum As Integer
For I = 1 To 9 ' HauajbHasd MHULMAIM3ALMS MacCCHBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "!"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 Then

A(K) =1
End If
Cs = Console.ReadLine ()
End While
Sum = 0
Ves =1

For I = 9 To 1 Step -1
If A(I) > 0 Then
Sum = Sum + I * Ves

Ves = Ves * 10
End If
Next
If Ves > 1 Then
Fact =1

For I = 1 To Sum
Fact = Fact * I
Next
Console.Write (Fact)
Else
Console.Write (0)
End If
Console.Read()
End Sub
End Module



Ob6pabomka OaHHbIX 263

Eme oxuH BapuaHT SK3aMEHAIMOHHOTO OWjeTa Ha paccMaTpuBacMyr Temy. Ha Bxon
IporpaMMe TOJacTCs MOCIEAOBATEILHOCTh JaTHHCKUX OyKB U 1udp. BBoa cuMBoiiOoB
3aBepIlaeTCs BOCKJIMIATEIBHBIM 3HAKOM. B mporpamMMe Kaskablii CUMBOJI CJIEIyeT BBO-
JUTh B OTJENBHOW cTpoke. [Iporpamma JNoDKHA M3 BCEX BBEACHHBIX YETHHIX U (He
PaBHBIX HYJIO) chOpMUPOBATh HAMMEHBIIIEE YUCIIO (0€3 MOBTOpeHHS PP ).

[Ipu 3TOM Ha SKpaH BBIBOJUTCS YMCIIO, PaBHOE (haKTOPUATY MOIYYCHHOTO YHCIA, Mpel-
BapUTEILHO AclieHHOMY Ha 50 B OKPYIJICHHOMY B MEHBIIYI0 cTopoHy. Ecimu mudp 60b-
[IMX HYJSl B UCXOHOM MOCIIE0BATEILHOCTH HET, TO MIPOTPaMMa BHIBOJTUT HOJIb.

Js pukcanuy TOW WM MHOW YeTHOU UG PHI BO BBEACHHOM HabOpe CHMBOJIOB HaM I10-
TpeOyeTcss MacCUB M3 YETHIPEX dJIEMEHTOB (TI0 Yrchy 4eTHBIX nudp). [Ipu aTom cooTBeT-
cTBHE IU(p U WHAEKCOB DIIEMEHTOB MaCCHBa CIIEIYIOIIEe:

O mudpa 2 COOTBETCTBYET IEMEHTY C MHACKCOM 1;

0 4—2;
06—3;
0 8—4.

CootBercTBUE YeTHOH 1UGPHI (K) U MHJEKCA IeMEHTa (T) B BUAC COOTHOIICHUS BBITIIS-
JIUT TaK — K=2*T.

Pa3pabotka npuseneHa B muctunre 8.23.

i NMuctunr 8.23. ®opmupoBaHue hakTopuana Y1cna U3 nocrneaoBaTesibHOCTU CUMBOSIOB

Module Modulel
Sub Main ()
Dim A(4) As Integer
Dim I, Ves, K As Integer
Dim Fact As Long
Dim Cs As Char
Dim Sum As Integer
For I = 1 To 4 ' HauaJjyibHas MHMULMAIM3aLMSI MacCCUBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 And K Mod 2 = 0 Then
AK\ 2) =1
End If
Cs = Console.ReadLine ()
End While
Ves =1
For I = 8 To 2 Step -2
If A(I \ 2) > 0 Then
Sum = Sum + I * Ves
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Ves = Ves * 10
End If
Next
If Ves > 1 Then
Fact = 1
For I = 1 To CInt(Sum \ 50)
Fact = Fact * I
Next
Console.Write (Fact)
Else
Console.Write (0)
End If
Console.Read()
End Sub
End Module

PaCCMOTpI/IM CIIC OAWH BapUaHT 3K3aMCHAIIUOHHOT'O Omiera Ha JaHHYIO TEMY.

Ha Bxox mporpamme mopaeTrcsi MOCIEAOBATEIbHOCTh JATMHCKUX OykB W 1udp. Beox
CHMBOJIOB 3aBEpIIACTCS BONPOCUTEIBHBIM 3HAKOM. B mporpamme Kaxablii CUMBOJ cie-
JyeT BBOJWTHL B OTJAEIBHOM cTpoke. [IporpamMmMa JoiKHA U3 BCeX BBEJICHHBIX IUQp (HE
PaBHBIX HYJIO M BCTPETUBIIUXCS TOJHKO OJWH WIIU JIBa pa3a) chOpPMUPOBATH HAUOOIb-
mee yucio (0e3 mopropenus mudp). Ecnmu nmudp cpeny BBEICHHBIX CHMBOJIOB HET, TO
MporpaMMa BBIBOJTUT COOOIIEHHE 00 3TOM.

B nanHoM ciydae Juist pUKCAIMK TOW MJIM MHOW ITU(PBI BO BBEIICHHOM HA0OPEe CUMBOJIOB
HaM ToTpeOyeTcss MacCUB M3 JIEBITH dJIeMeHTOB (1m0 uuciy nudp) (muctunr 8.24). [pu
9TOM COOTBETCTBHE IU(P M MHAEKCOB 3JIEMEHTOB MAaCcCHBa OYEBHIHOE: IH(pa cOOTBET-
CTBYET DIIEMEHTY C aHAJOTUYHBIM HHIEKCOM 1.

JInctuHr 8.24. AHann3 cuMBOJOB U ¢(hopMupoBaHMe Yncna

Module Modulel
Sub Main ()
Dim A(9) As Integer
Dim I, K, Flag As Integer
Dim Cs As Char
For I = 1 To 9 ' HavaJjyibHas MHMULMAIM3aLMSI MaCCUBa
A(I) =0
Next
Cs = Console.ReadLine ()
While Cs <> "?2"
K = Asc(Cs) — Asc("0")
If K> 0 And K < 10 Then
A(K) = A(K) + 1
End If
Cs = Console.ReadLine ()
End While
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Flag = 0
For I = 9 To 1 Step -1
If A(I) =1 Or A(I) = 2 Then
Console.Write (I)
Flag = 1
End If
Next
If Flag = 0 Then Console.Write ("lnudp HeT")
Console.Read()
End Sub
End Module

Utak, pa3paboTKu 3TOM r1aBbl MPOAEMOHCTPUPOBAIIN YPOBEHb HaNOOJIEE CIIOKHBIX 3a]1a-
HuH yactu C OmietoB EMuHOTO rocymapcTBEHHOTO dK3aMeHa. [I[puMepHo mojaoBrHA TIPH-
BEJICHHBIX MPHUMEPOB B3siTa U3 OmneroB EI'D mponuteix net. M ecnu BBl pazoOpanuch
C PAacCMOTPEHHBIMH IpPHUMEpaMH NPOTPaMM, TO MOXKHO C YBEPEHHOCTBIO CKa3aTh, 4TO
k EI'D BoI ToTOBHI!

B 3axmroueHue XOTHM NOPEKOMEHJOBATh YUTATENIIM IO3HAKOMUTBECS C PSIOM O4YEHb
XOpOIIMX KHHUT MO pa3pabOTKe alropuTMOB M NPOrPaMMHMPOBAHHIO, CIIMCOK KOTOPBIX
IIPUBOIUTCS Aajiee B 3TOW KHUTE.






NMPUNOXEHWE

OnucaHue AJNIEKTPOHHOIO apxXxmnBa

Ha caiite n3natenncTBa BBl HaiijjeTe BCe MPOTPaMMBbl, KOTOPhIC MPEACTaBICHbl B KHHTE.
B ncxogHom apxuBe nMeertcs Ba kaTanora. B xatanore "IIpumepsl" npuBeneHbl TpOeK-
ThI, KOTOpBIC BBl MOXeTe BhIONHUTH B cpeae Visual Basic 2010. B apyrom katasiore
"TexcTbl NpUMEpOB" MPHUBENEHBI TEKCTHI IPOrpaMM, KOTOPbIE BBl MOXETE OTKPBITH B
TEKCTOBOM peaakTope (Hampumep, B brmokHoTe). Ha3zBaHust mpoekToB (M3 KaTajora
"TTpumepsr") u Ha3Bauus (aitoB (3 karanora "TekcTbl MPUMEpPOB") COOTBETCTBYIOT Ha-
3BaHUSAM JHMCTUHIOB B KHMre. B Tabi. 11 mpuBoasaTCs MOACHEHHSI OTHOCUTENBHO COZIEp-
JKaHM MaIokK, uMeronmxcs B katanorax "[Ipumeps!” n "TekcTsl mpuMepos".

Ta6nuya 1. CodepxxaHue kamaisiozos "lNpumepsbl”" u " Tekcmb! npumepos”

HasBaHue nanku OnucaHve

Glava 1 [porpammel, onucaHHble B enase 1
Glava 2 [porpammel, onnucaHHble B 2n1ase 2
Glava 3 [MporpamMmbl, onucaHHble B 21age 3
Glava 4 [MporpamMmbl, onucaHHble B 21ase 4
Glava 5 [porpammel, onucaHHble B 2n1ase 5
Glava 6 [porpammel, onucaHHble B 2n1ase 6
Glava 7 [MporpamMmel, onucaHHble B 21age 7
Glava 8 [MporpamMmbl, onucaHHble B 21a8e 8
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