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JlaGopaTopHasi pagora Ne 1

UCCIEJOBAHUE UHTEP®EWCA MMPOTPAMMBI VISUAL STUDIO 2010.
PA3PABOTKA TPOTPAMM C JIMHEMHOW CTPYKTYPOHM B CPEJE VISUAL C++2010.
HCCJIEJOBAHHUE IMTPOLHEAYP BBOJA W BbIBOJA JAHHBIX B CPEJE VISUAL C++2010.

Heas padorer: 1. VccrenoBanne unTepdeiica cpexsl Visual Studio 2010;
2. IlpuobOpeTeHre HaBbIKOB ANTOPUTMH3AINH 33/1a4;
3. UccrnenoBanue mporieccoB BBOIa U BhIBOA AaHHbIX B Visual C++ 2010.
4. VI3yyeHue NpUeMOB CO3/IaHUs U OTIAJKNA KOHCOJBHBIX MPOCKTOB M MPOTPAMM C
JIMHEIHOW CTPYKTYpOii B cpene nporpammupoBanus Visual C++ 2010;

TEOPETHUYECKASA YACTb
1. O6mue cBenenns o nporpamme Visual Studio 2010

Visual Studio 2010 — »t0 modHBIA HAGOp CPEACTB A pa3pabOTKH TPOTPAMM M TIPUIOKEHHH ST KOMITBIOTEPOB,
MOOHMIIBHBIX YCTPOUCTB M IIP. C MCIIOIB30BAHUEM PA3IIMYHBIX SA3BIKOB IporpammupoBanusi. Cpena pazpaborku Visual Studio 2010
npeIHa3HadeHa IS HallMCaHus IIporpamMM | npwioxkeHnit Ha s3pikax NET, HTML, JavaScript, C# u C++. Bo3mokHOCTH 3TOTO
HPOrPaMMHOTO HHCTPYMEHTa OdYeHb BeJWKH. [lostomy oH momydmn HasBanue MCP - mHTerpupoBaHHasi cpega pa3padoTKH
(Integrated Development Environment — IDE). He BbIxozs 3a paMKH 3TO#H CpeJibl, MOXKHO peliaTh CACAYIOLINE 3a1a4H:

1. ®opMupOBaTh 3ar0TOBKM HPUIIOKEHUH 0€3 HalMCcaHusi TEKCTOB MPOTPaMM;

2. IlpocMmaTtpuBaTh NPOEKTH HECKOJIBKUMH Pa3HBIMU CIIOCO0aMU;

3. PenaxkTupoBath (ailiibl 3ar1aBuil U TEKCTOB MPOTPAMM;

4. ®opmupoBaTh BU3yalbHbIi rpagudeckuii nHTepdeiic (MEHIO U UaIoroBble OKHA);

5. KomnunupoBaTh ¥ KOMIIOHOBATh IIPOrPaMMEl;

6. IIpor3BoaMTE OTIAIKY pa3pabaThiBaEMbIX IPOrPaMM U MPUIIOKEHHI B IIPOIIECCE UX BBIITOIHEHHS.

Visual C++ 2010 - oxHa u3 cocraBHbIX yacteit mporpammbl Visual Studio 2010 u sBiIsieTCs caMOJOCTATOMHON CPEIOH ISt
pa3paboTKH pa3IHYHBIX IporpaMM U nprtoxernid. Visual C++ 2010 BKiIrOUaeT ciieqyromniie OCHOBHBIE KOMIOHEHTHI:

1. Penakrop — Iuii BBOJA, MPOCMOTpa ¥ IPOBEPKH MCXOJHOTO KOAA;

2. KoMnmuiisiTop — Juisl TpAaHCIALMU HavaJbHOTo Kojga C++ B 0OBEKTHBIHN KOJ;

3. KoMnoHOBIIMK — CO37a€T BHIOIHIEMBIC (Dailiibl, 00bEeIMHSASL 00BEKTHBIN KO M ONOTNOTEUHBIC MOTYIIH;

4. budnnorekn — COOPHUKHM CTaHAAPTHBIX NPOrpaMM-MOAYJEH, KOTOpble MOXKHO TNPHMEHATh B pa3padaThIBaEMbIX
nporpamMmax u npuiokeHusx. OJHa U3 caMbIX BaXHBIX OuOnroTek - Microsoft Foundation Classes (6a3oBbie kiaccel Microsoft
win MFC), wucnosip3yemas IpH HalMCaHWU MporpamM, padoTaromux mnoj ynpasienuem Microsoft Windows. Kpome atoro,
cTanapTHele 6ubmmoTekn C++ MoAAEPKUBAIOT ONIEpallii BBOIA-BbIBO/IA M APYTHE CTAHAPTHBIE BO3ZMOXKHOCTH SI3bIKA;

5. Ilpourie HHCTpYMEHTaIbHBIC CpencTBa, BKiIroyas AppWizard (Mactep mpunoxennit), ClassWizard (Mactep kinaccoB) u
Resource Editor (PegaxTop pecypcos).

2. Uurepdeiic nporpammsr Visual Studio 2010

HuTepodeiic Visual Studio 2010 marnmsageH u yaoOeH Ui CO3MaHUS, peIaKTUPOBAHUSA, IPOCMOTPA M OTJIAIKH KOMIOHEHTOB
pa3pabaTbIBaeMbIX TPOrpaMM M HPWIOKEHHWH — pecypcoB, KiaccoB, (aiioB m np. OCHOBHOW SKpaH pa3jieneH Ha 4acTH ¢
Pa3IMYHBIMH QYHKIHAMH, pa3Mepbl KOTOPBIX MOXKHO U3MEHSTD M0 CBOEMY YCMOTpeHUI0. [ 00JeruyeHns pereHns CTaHIapTHBIX
3aJ]a4 eCTh KOHTEKCTHbIE MEHIO, IOCTYI K KOTOPBIM OCYIIECTBIISIETCS C MOMOIIBIO HAXKATHSI ITPaBOW KHOIIKK MBIIIY Ha Pa3IMuHbIX
KOMITOHEHTaX M300pa)KeHUs Ha dKpaHe.

C nomousto Visual C++ 2010 MoxxHO paboTaTh ¢ pa3pabaThIBAEMbIM MPUIIOKEHUEM KaK C IPOESKTOM.

IIpoekT - 3T0 peraaMeHTHPOBaHHbIHN (ompeaeIeHHbIN mpoTokoaamu Visual Studio 2010) Hadop ¢aitios: 3ariaBuii, TCKCTOB
pOTpaMM, PECYpPCOB, YCTaHOBOK, KoHGurypamuit u ap. Uarepdeiic Visual Studio 2010 maer BO3MOXKHOCTH paboTaTh CO BCEMH
KOMITOHEHTaMH TpPOEKTa OJHOBPEMEHHO, TMOATOMY OKpaH pa3/ielieH Ha HeCcKoidbko 30H (okoH). Kaxmas paspaOarbiBaeMmas
nporpamma (IIPUIOKEHNE), Taske camast IIPOCTasi, SBISIETCS IPOSKTOM.

Ha6op manok u ¢aiinos, cozgaBaemsrii cpenoit Visual C++ 2010 mpu pa3paboTKe MPOEKTOB, HA3bIBACTCS PeIIeHHEeM.

Ipu 3anycke nporpammer  Visual Studio 2010 otkpeiBaercs okHo HauanbHasi crpanuna — Microsoft Visual Studio
(AIMUHHUCTPATOP), COCTOSIIIEE U3 TPEX YaCTEi:

1. Ob6o3peBaTeJb penieHNii — OKHO B JIEBOW YacTH 3KpaHa, B KOTOPOM B JallbHEHIIEM OyayT MpeACTaBIIeHBI B BU/IE IepeBa
Hanky U (aiiibl TEKyIero npoekra. B ciyyae HEOOXOAMMOCTH Ha MECTe JJAHHOT'O OKHA MOXKHO OTKPBITh OKHO KJIACCOB JIaHHOTO
npoekta, ero Jlucneryep cBoiicTs wiv Komanaublii 0003peBarelib;

2.0OxHo HavajabHasi cTpaHMuIa B NpaBOi 4YacTH JKpaHa, B KOTOPOM IMPEIUIOKEHbI Ha BBIOOP BO3MOXHBIC JIEHCTBUS
nosp3oBarens, B yactHocTH, Co3aaTh npoekT win OTKPBITH NPOEKT, a TAKKe U OTKPBITHS NPEII0KEH CIIUCOK MOCIEIHUX
MPOEKTOB;

3. OxHo BbIBOA B HIDKHEH 4YacTH 9KpaHa, B KOTOPOM IPH MOCTPOSHHU DEIICHHH MPOEKTOB BBIBOISATCS COOOIIEHHS O
npenynpexaeHusx (warning) u ommokax (error). Ha mecte 3Toro okHa MOXHO OTKpbITh OKHO ompeneeHHsi KO WIH OKHO
PesysbTaThl noucka.

Ipu co3naHUU KOHCOJIBHBIX MPHIOKEHUIT Ha s3bike C++ pabora ocymectsisiercs B okHe <HMms mpoekra> — Microsoft
Visual Studio (AnMuHHCTPaTOP), COCTOSIIEM U3 TPEX YaCTEH:

1. OGo3peBaTenpb penmeHuii (ONKMCaHUE CM. BBILLIE);

2. OKHO 1151 BBO/Ia MPOTPaMMHOTO KOJIa M /ISt pabOThI C MPOrpaMMOH B ITPaBOW YacTH SKpaHa,

3. OxHo BbIBOJ (0OMHCaHuE CM. BBILIE).



3. PenakTupoBaHue u oTJ1aaka nporpamm B Visual C++ 2010

Kon (Texcr) mporpaMMel BBOAWTCS B OKHE PEJAKTOpPA C HCIOJIB30BAHMEM KIABHATYPhl M OCHOBHBIX NPHEMOB pabOTHI €
TekcTtoM B omnepanuoHHoW cucreMe (OC) Windows. IIpu oroOpakeHHH TeKCTa MPOTrpaMMbl HCIOJB3YETCS CHHTAKCUYECKOE
packpammBaHue. [lo yMOm4aHHWIO TEKCT MPOrpaMMBl YEPHOTO MBETA C KOMMEHTAPHAMH 3€JIEHOTO IIBETAa M KIIIOYEBBIMH U
CITy’KEOHBIMHU CIIOBAMH CHHETO I[BETA.

ITocne Toro, kak HaOpaH MPOTPaMMHBIN KOJI, CIIEIyeT MPUCTYNUTh K OTIAIKE MporpamMme. I 3TOTro CiiexyeT OTKPHITH
meHiO Iloctpoenue u BbeiOpaTh myHKT IlocTpouth pemenue. ITocie dero Bce cOOOIMIEHHS O MPEAYNPEXRACHUAX U OUMIMOKax
otobpaxatorcsi B okHe BeiBoa. OmmoOKu ciepyer UCIpaBisiTh 0043aTeNbHO, T. K. IPOrpaMMa ¢ OUIMOKaMU BBITIOJIHSTHCS HE OyIeT.
C mnpenynpexaeHUsIMH TporpamMMa Oy[eT BBIIOJHATHCS, ONHAKO HMX HEOOXOAMMO NpOaHAIM3HPOBAaTh M, €CIH BO3MOXKHO,
UCIIPaBUTh WM y4ecTb. OnucaHue omuOKH HaAXOAUTCS B CTPOKE cooOmieHust 00 omrbke (Juis Moy4eHust o{poOHOT0 ONUCAHUS
ommOKH cienyer HaxaTh <F1>). UToOBI MCIIPaBUTH OMIHMOKY HEOOXOAMMO JBaX/IbI MICIKHYTh B OKHE OTJIQJIYHKa HA COOOIICHUH O
JJAaHHOM OIIMOKe, 1ocje Yero B OKHE pelaKkTopa MOsSBUTCS yKazaTellb Ha cTpoke ¢ ommOkoi. [Tocne wcnpaBieHus Bcex OMMOOK
HEOOXOIMMO OTKPHITh IMyHKT MeHI0 OTjaaka. [Iporpamma 3amyckaercs mpu BeIOOpe ITyHKTa MeHIO HauyaThb OTJ1aAKy Win mpu
Ha)KaTHH KiIaBumu <F5>.

4. lanHble U epeMeHHbIe B s3bIKke C++
4.1. Tunpl AaHHBIX B s3bIKke C++,

OcHoBHBIE WK 0a30BBIE THITBI IAHHBIX B si3bIke C++ cremyroniue:

int — menourciennrle anHble (4 Oaiira), Mana3oH 3HaYeHuit: nensle ot -2 147 483 647 no 2 147 483 647,

char — cumBoneHble nanubie (1 6aiiT), Anana3oH 3HayeHuid: o 0 1o 255umu ot -127 no 128;

float — gmcna ¢ mnaBaroweit 3ansToit (4 Gaiira), Trana3on sHaueHuit: ot 3.4E-38 mo 3.4E+38;

double — guco ¢ maBarorei 3anAToi ABOIHOM TouHOCTH (8 GaiiT), Anamnaszon 3Hauenuii: ot 1.7E-308 mo 1.7E+308;

bool - mormueckue mepemennsie (true u false).

Kpome BbIlIenpuBEIeHHBIX OCHOBHBIX THIIOB AaHHBIX, B si3blke C++ HCIOIB3YIOTCS €llle HECKOJIBKO THIIOB IaHHBIX.

4.2. O0bsiBIeHNE TIEPEMEHHBIX H KOHCTAHT B si3bike C++

@®parMeHT maMATH, B KOTOPOM XPaHHUTCSI 3JIEMEHT JaHHBIX M K KOTOPOMY MOKHO OOpamiaThCs MO HEKOTOPOMY HMEHH,
Ha3bIBacTCs MepeMeHHOM. VIMeHa TepeMEeHHBIX MOTYT BKJIIOYATh OYKBBI JJATWHCKOTO andaButa A — Z (B BEpXHEM MM HIDKHEM
peructpe), nnudpsr ot 0 10 9 n 3HaK noxdepkuBaHus. IMeHa nepeMeHHbBIX JOJDKHBI HAUMHATHCS MO0 ¢ OYKBBI, THOO CO 3HaKa
noguepkuBanus. B C++ npuHATO Ha3HaYaTh MMEHA IIEPEMEHHBIX C IPOITMCHBIX OYKB, a KJIaccoB — ¢ 3ariaBHbIX. Kommusatop C++
pasiryacT MPONHCHBIE U CTPOYHBIE OYKBBI, HAIPUMEP, SUM ¥ SUM 03HAYaroT pa3HbIC IepEeMEHHBIE.

O0bsABJIEHHE TIEPEMEHHOH C OJHOBPEMECHHBIM 3aJaHHEM THUIA XPAaHUMOTO IIOA €€ HMMEHEM »JJIEMEHTa IaHHBIX
OCYILIECTBIISIETCS C UCIIOJIb30BAaHUEM CIICAYIOIETO CHHTAKCHCa:

Tunllepemennoii UmsillepemeHHoi;

Hamnpumep, ctpoka int arg; 0OBSBIJIET LIEJOYHCICHHYIO IEPEMEHHYIO C UMEHEM arg.

B s3pike C++ ecTh 3ape3epBUpOBaHHbIEC CJIOBA, MMEIONINE CIICNHMAIBHOE 3HAUCHHWE — KJIIOYEBBIE CJI0BA. DTO Ha3BaHMUs
THUIIOB JIaHHBIX U HEKOTOPBIX OIepaTtopoB U Jp. Penakrop cpensl pazpaborku Visual C++ 2010 moncBeyrBaeT UX CHHUM IIBETOM.
VmeHa mepeMeHHBIX HE JOJDKHBI COBIAJATh C KIIOUEBBIMU CIIOBAMH.

OOBsIBIISIS IEPEMEHHYI0, MOXKHO Cpa3y IPHUCBOHUTH €l HavyanbHOe 3HaYeHue. Hanpumep

int sum=0; wmm int sum(0);
float a=2.7; wmu float a(2.7);

[lepemenHast 0OBsBISETCS MePed TEM MECTOM, I7ie OHa OyzeT BIepBble 3ajelicTBoBana. [TogpobdHee o MecTe 00BsIBICHNS
nepeMeHHBIX B C++ OyzieT cka3aHO HIKE.

[TepemMeHHY!0, HE MEHSIOILYIO CBOETO 3HAUYEHHs B IPOrpaMMe, MOXKHO HCIOJIb30BaTh Kak KoHcTaHTy. B C++ o0bsiBneHne
KOHCTAHTBI BBITJISIZIUT CJIEYIOLIAM 00pa3oMm:

const Tun UmsaKoncranTbl = 3HaYeHUeE; .

Harnpumep, 00bSIBUTh OCTOSTHHYIO 7T MOXKHO CIIEIYIOILIAM 00pa3oMm:

const float pi = 3.14159; .

5. Boipasxkenus u onepauuu B cpeae Visual C++ 2010
B si3pike C++ cieyromunM ypoBHEM MPEACTABICHHUS JaHHBIX TIOCIIE IEPEMEHHBIX ¥ KOHCTAHT SBIISIFOTCS] BRIPaYKCHHSI.
BobIpa:keHne — 3TO HEKOTOpas JIOMYCTHMas KOMOMHAIMS NEPEeMEHHBIX, KOHCTAHT, (QYHKIMH M 3HAKOB ONepanui Juist
BBIYMCIICHUH B TporpamMmax. BrlpakeHns B s3bike C++ 3aHMCBHIBAIOTCS B CTPOUKY.

Hanpuwmep, popmyna

_a+b(c+e)

c(a+b)+t

B si3bike C++ 3anmiuercs caenyomum obpazom: d=(a+b*(c+e))/(c*(a+b)+1)) .

_9

B mpuBeeHHOM BBIIIIE BHIPAKEHUH 3HAK 0003HaYaeT OTEPAIr0 MPUCBAMBAHMS, KOTOPAS BBITIOIHSIETCS CIICITYOIINM
o0pa3zoMm. Beraucisiercst 3HaYEeHIE BRIPAKEHHS B IPABOM 4aCTH U MPUCBAMBACTCS IepeMeHHo# d.

B nmanHO#i naboparopHOdl paboTe OyAyT HCIONB30BATHCS MPUBBIYHBIC Ui CTYACHTOB apH(pMETHYECKHE OIEpaluH; B
noyHoM obbeme omepauuu cpeabl Visual C++ 2010 mpuBeneHbl B JICKIMOHHOM MarepHaie Mo Kypcy W OyAyT HCCIIENOBaHbI B
crnenyromux padorax. [Ipruopurer (04epeHOCTh BBIMOJHEHHMS) apU)METHYSCKUX ONMEepaluil Takol ke, Kak U B MaTeMaTHke (cM.
tab. 1.1).

MaremaTuueckue JeHCTBUS ¢ IEPEMEHHBIMH, KOHCTaHTAaMU M QYHKIMAMH B si3bike C++ 3alHCBIBAIOTCS TOJIBKO B CTPOUKY,
OPH 3TOM JUTsl COOJFOCHHS HEOOXOAUMOI 110 YCIIOBHUIO 331a4M OYEPEIHOCTH ONEPALUil HCTIONB3YIOTCS KPYTJIble CKOOKH.



Tadanua 1.1. ApudmMernueckue onepanuu B sizbike C++

Omnepauus 3Hak B s3b1ke C++
Clioxenue +
Brrunranue -
YMHOKEHUE *

Jlenenue /

6. CrannapTHble MaTeMaTH4yeckue GyHkuuu B cpene Visual C++ 2010
B s3pike C++ B BBIp@KCHUS MOXHO BCTAaBIITH CTAHAAPTHBIE MaTeMaTHYeCKHe (YHKIMH, KOTOPHIC BBI3BIBAIOTCS H3
6ubmmorekn <math.h>. Ilepeuensr MaremariIecKux (HYHKIHH, KOTOPBIC YAIle BCETO BCTPEUAIOTCS B BEIYHUCICHHUAX IPHBEICHEI B
Tabmune 1.2.

Taguuna 1.2.  OcHoBHbIE CTaHIApPTHbIe MaTeMaTH4eckue pyHkuun (oudamorexa math.h)

HasBanue Yo BEMHCISCT Tun naHHBIX QYHKIUU
byHKIUH U apryMeHTa
abs(x) AbGcomoTHOE 3HaYeHHE (MOYIIb) apryMeHTa [x| int abs(int x)

exp(x) JKCIIOHEHTa ¢* double exp(double x)

log(x) Harypanbasriii orapudm In X double log(double x)

10g10(x) Hecstuansiii norapudm g X double log10(double x)
pow(Xx,y) BosBpejeHue B cTeneHb X' double pow(double x, double y)
sqrt(x) KBaapatHbiii KopeHs x . double sqrt(double x)
fmod(x,y) Ocratok oT fenenust X/y double fmod(double x, double y)
sin(x) Cunyc (yrou 3aiaetcsi B paiaHax) double sin(double x)

asin(x) ApxkcuHyc (Yroi 3agaercs B paguaHax ot —1 no +1) double asin(double x)

cos(X) Kocumnyc (yrou 3ajaercst B pauaHax) double cos(double x)

acos(x) Apxkkocunyc (yrou 3agaetcs B paguanax ot —1 mo +1) | double acos(double x)

tan(x) Taurenc (yroin 3amaeTcsi B pagiaHax) double tan(double x)

atan(x) ApkraHreHc (yroJj 3a7aeTcs B pajnaHax) double atan(double x)

[Tpu oOparieHnu K 3THM QYHKIHSIM HEOOXOIMMO TPUACPKUBATHCS CIACSAYIONINX TPABHIT:
1) X u y momxusl 661tk THITa double;

2) yrabl (apryMeHThI) B TPHTOHOMETPHYECKHUX (DYHKIIMSIX 33/Ial0TCS B PaJIHaHAX.

3) BerumcIsieMbie GYHKIMSIMHA qaHHbIe HMetoT T double.
4)ex +2°-45.10%Vx

tg(a)(z* +b)
y=pow(sin(pow(x,4)),3)*(exp(X)+pow(z, 5) - 4.5*10*10*sqrt(x))/(tan(a)*(pow(z,x)+b)) .

Hanpumep, Boipakenne Yy = sin® (x Ha si3pike C++ OyzmeT nMeTh BHI:

7. AsiropuTMu3anus 3aaay

AJNTOPUTMH3ALMIO PEIIaeMBIX 3a/la4 PAaCCMOTPHUM Ha IPHMEpE NMPOrpaMM C JWHEHHOH CTPYKTYpOH, KOTOpBIE SBISIOTCS
CaMbIMHU TIPOCTBHIMU W UCIIOJIB3YIOTCS, KaK MPaBHUJIO, JJIs peaju3alii BbIYUCICHUH 1o ¢opmynam. B mporpamMmax c JMHEHHOM
CTPYKTYPOH OmepaTopsl BBINOJIHSIOTCS IIOCIEAOBAaTEIbHO OJWH 3a APYIMM. ANropuUTMHU3aIms Oojiee CIOXKHBIX 3agad Oyzaer
HCCIIeI0BaHa NP BBIIIOJHEHNUH CIIEIYIOMNX Ja00paTOPHBIX paboT.

B cxemax anropuTMOB ONeparOHHBIE OJIOKH COEAMHSIOTCS MEXIy co00i TMHUSAMH MOTOKA B BHIE CTpelnok. Jlomyckaercs
JIMHUU TI0TOKA, KOTOPBIE UAYT CBEPXY BHHU3 M ClieBa HAIpaBo n3o0paxkaTth 6e3 cTpenok. [Ipu HeoOX0auMOCTH OJIOK-CXEMY MOTYT
COIIPOBOXKAATH KOMMEHTAPHUH.

B Tabmune 1.3 npencraieHs! yCIOBHBIE 0003HAYEHUsI OCHOBHBIX OITIEPAI[IOHHBIX OJIOKOB CXEM aJTrOPHTMOB.

Hccnenyem mpouecc pa3pabOTKH aIropuTMa IpOrpaMMBbI C IMHEHHOW CTPYKTYPOH Ha CJIeIyOIIEeM IIpHMepe.

3amaya. HeoOxonmuMo BBIMHMCIUTG cily TOKa | B HOBOTrOAHEH rupisiHzIe, cocrosdmed n3 N=50 3JIeKTPUUECKHUX JIAMITOUEK
conportussieareM =20 Om. Hcmons3ys 3akoH Oma n Gopmyny A pacuera CyMMapHOTO COINPOTHBIICHHS IOCIIEI0BAaTEIbHON
TETTH, COCTaBUM OJIOK-cXxemy anroputMa (puc. 1.1).



Taoauna 1.3.

OcHoOBHbBIE onepanvoHHbIC 0JIOKH CXeM aJITOPUTMOB

Ne i/ VYcaoBHOE 0003HaUECHUE HaumeHnoBanue Ornucanue onepanuu
1 ( ) Hauaio, xonerg Hayasio u koHen anroputma
2 IIpouecc BrruncnurenbHas onepauus

WM UX COBOKYIIHOCTh
[IpoBepka ycnoBusi, BBIOOP
3 Ycnosue JalbHEHUIIEr0 HAPaBIEHUS
IpoLecca peleHust
4 Momuduxanus 3aroyoBOK IIMKIIA, TPOBEPKa
YCJIOBUH 1IUKJIa
5 BBoa, BrIBOI JaHHBIX BBoa ncxogHBIX JaHHBIX,
BBIBOJI JAHHBIX U Pe3yJIbTaTOB
Hcnone3oBanue panee
6 3apaHee onpeaeneHHbIN CO3JJaHHBIX aJITOPUTMOB,
mporiecc HOANPOrpaMm, QyHKIHHA
7 [Teuatp noxymeHTa BriBoa naHHBIX Ha neyaTh
I
8 CoenuHHUTENb Pa3peIB inHUI IOTOKA B
BHYTPUCTPAHUYHBIN npenaenaax 0IHOM CTpaHUILIbI
9 CoequHUTEID [lepenoc nuHUM NOTOKA HA
MEXCTPAHUYHBII JIPYTYIO CTpaHMILY
10 + V3en CrusHue TUHAN TOTOKA
11 KomMmenTapuu Onucanue onepanruoHHOro
0JI0Ka U ero 0COOEHHOCTEH
Hauano
Beox r,n, U

R=r*n=1000 (Om);
1=U/R=220/1000=0,22(A)

Tleuars |

3aBeplueHue

Puc. 1.1. briok-cxema anropuTMa onpeaeseHns CHIIBl TOKa B HOBOTOTHEH AJIEKTPOTHUPIISTH/IE




8. BBoa u BbIBOJ JaHHBIX B cpene Visual C++ 2010

JlaGopaTopHsle paboTsl OyayT BBIIONHATECA B KoHconsHOM mpuiokennd Win32 cpenbl nporpammupoBanus Visual C++
2010 KOHCOJIBHBIH (C HCIIOJIb30BAHUEM KIaBUATYPHI U KpaHa JWCILIES) BBOJ JAHHBIX MPOU3BOIMTCS IPH IOMOIIH orepaTopa Cin.
B C++ stoT oneparop Ha3bpIBAacTCs TAaK)Ke MMOTOKOM BBOAa. Hanpumep, 1714 BBoJa 3HAUCHHH TPEX MEPEMEHHBIX HAJI0 3aIIUCATh:

cin>>a >>h>>c;

rae >> - CHMBOJI OIEpaLii M3BJICYCHHS JAaHHBIX U3 [IOTOKA; &, b u ¢ — mepemMeHHbIe, 3HaUCHHsT KOTOPHIX OYAyT BBOJHUTCS.
BBoanMble 3HaUCHMS TOIDKHBI pa3eNaThesl MPoOenaMy, a BBOJ 3aBeplIacTcs HaxaTtueM kinaBumu <Enter>. ITotokoBslif BBOA 1
€ro oreparyy aBTOMaTH4YeCKH Paclo3HAIOT IIEPEeMEHHBIC U JaHHbIE JI000T0 THUIIA.

KoHconbHBIN (Ha AKpaH AWCIIIES) BBIBOJ JAHHBIX MPOM3BOAWTCS INPH IOMOIIM orepaTtopa cout. B C++ stoT omepatop
Ha3bIBAETCsI TAKXKE MOTOKOM BbIBosia. Harpumep, 1uist BBIBOAA 3HAYESHUIT TPEX MEPEMEHHBIX HAJI0 3aIHCaTh:

cout<<a<<b<<c;

rae << - CHMBOJ OIepaliii BCTABKU JAaHHBIX B MOTOK; &, D U ¢ — mepeMeHHbIe, 3HAYCHHS KOTOPHIX OYAyT BBHIBOTUTCS Ha
9KkpaH. ITOTOKOBBIN BBIBOX M €T0O ONCPAli aBTOMATHYECKH PACIIO3HAIOT IEPEeMEeHHbIEe W JaHHbIe Mo6oro tumna. Beieox B Win32
IPOU3BOIUTCSA B KOMaHAHYI0 cTpokKy okHa DOS. IloMHMO AaHHBIX MOXXHO BBIBOAWTH M TEKCTOBYIO CTPOKY, 3aKIIOUYHMB €€ B
KaBBIYKH:

cout<<"Summa a+b+c = "'<<d;

CranmapTHeie (QYHKIIMH BBOJA M BBIBOAA HAXOIATCS B OHOMHOTEeuHOM (aiine iostream. UtoObl CBS3aTh MpOrpaMmy

pa3paboTdrKa co CTaHAAPTHOI OMOIMOTEKOH BBOJA-BBHIBOIA, HEOOXOAUMO B Hadasle MPOrpaMMBbI yKa3aTh OTEPaTop MOIKITIOUCHHS:
# include <iostream> .

Touka ¢ 3amsiToit mocne oneparopos include ue craputes.

Omneparop COUt yacTo MUCHONIB3YETCs C PA3IUYHBIMHU ONMIUSIMU (YIIPABILSIFOIIMMH MTOCIIE0OBATENEHOCTAMU) ISl PACHIMPEHHS
ero (hyHKIUI.

MNPAKTUHYECKAS YACTb
Ha nucke d:\ co3paiite nanky ¢ Ha3BaHWEM M HOMEPOM TPYIIIbI, B KOTOPOU Co3/aiiTe manky ¢ Bameii ¢pamunueil, a B Heil —
nanky ¢ HomepoM saboparopHoii pabotsl. Hanpumep, d:\PE-11\HBanoB\JIpl. BBINONHATE 3TH U MOCHEAYIOIINE NSHCTBHUS C
¢aiinamu u nankamu Heo6xouMo B (aiiioBom MeHepkepe Unreal Commander.

3aganme 1.1. Cosmaiite mpoekt Lrl-1 pamg pa3paOboTKu MpoOrpamMMbl, BBIYHCIAIONCH CyMMY TpeX IETBIX YHCEN C
UCIIOJIB30BAaHUEM OIEPaTOPOB KOHCOJBHBIX BBOAA M BEIBOAAa JaHHBEIX. [IpoaHanusupyiite Kox (TEKCT) NpOrpamMMbl C
KOMMEHTapHUsIMHU, TPUBEICHHBIH HIXKeE.

Jnst aToro:

1. CamocrosTenbHO pa3padoTaiite OJI0K-CXeMy aJIrOpPUTMa PEIISHHUs JAHHOTO 3a/IaHKsl U aKKypaTHO HaYepTHUTE B oT4eTe (32
OCHOBY BO3BMMHTE CXeMy Ha puc. 1.1).

2. 3anycrure Visual C++ 2010 (ITyck/IIporpammbr/Microsoft Visual Studio 2010 wiu sipasik Microsoft Visual Studio
2010 na paboyem cToie).

3. Ilpu co3manmm HOBoro mpoekra B Visual C++ 2010 HeoOXoOMMO BHITOJHUTH KOMAaHABI OCHOBHOTO MEHIO
®Daiin—Co3garb—IIpoexT. B 11eBoif yacTH MOSBUBIIETOCS IHAJOrOBOTO OKHA BBHIOpATh YCTAHOBJICHHBIH mabnoH Visual C++
—WIin32 u nanee tun npoekra — KonconbHoe mpuiioxenue Win32.

4. Beectn ums npoekrta Lrl-1 B TekcroBoe nosie Ums, ynanus nepes 3TuM Haanuch <BBeaure ums>.

5. Haxwmute kuomky O630p, Beibepure manky O:\PE-11\@amuaus\JIpl ans pasmelneHus CO31aBaeMOro MPOEKTa U
Haxkmute OK.

6. B oTkpbIBIIIEMCS THANOroBOM OKHe Mactep npuiio:kennii Win32 eeibepute nyHkt [lapaMeTpsl npuiio:kenusi (ciesa)
u tun npuioxkenns: KonconbsHoe npuiiokenue. [locie storo HaxxmuTe Ha KHOTIKY ['oTOBO.

7. Cozpmats (aitn mporpammuoro koxa Lrl-1.cpp. us atoro B otkpsiBimemcst okne Lrl-1 - Microsoft Visual Studio B
HEHTPaJBHON YacTu ¢ 3arosioBkoM Lrl-1.cpp (okHO pemakTopa MpOrpaMMHOIO KOJAa) BBECTH B yXK€ CO3JaHHYIO 3aTOTOBKY KOJ
(TekcT) MporpamMMBI (He HYKHO AyOIHPOBATh yiKe UMEIOIIHECs CTPOKH!).

#include "'stdafx.h"'

#include <conio.h> //O6ecnieunBaet 3aepxKy okHa DOS Ha skpaHe
#include <iostream>

using namespace std;

int _tmain(int argc, _TCHAR™ argv[]) //O6bsBreHNE TTABHON QYHKIMH

{ //Hauano rnaBHOM (yHKIMH
inta, b; //O0BsBIIEHHE TIEPEMEHHBIX L[EJIOTO TUIIA
int c=2, d=3; //OOBsBNIEHUE TIEPEMEHHBIX IIEJIOTO TUTIA W WX HHHUIIHATH3AIUS
cout<<"'vvedite b"'<<endl; //BBIBOA Ha dKpaH Haanucu-npuriamenus vvedite b . 3nece
/lendl — npu3Hak nepemMenIeHHs Kypcopa Ha HOBYIO CTPOKY
cin>>b; // BBOJ 3HAUEHMs IepeMeHHoi b
a=b+c+d; //BbramciieHie CyMMBI riepeMeHHbIX b, ¢ u d
cout<<"b+c+d = "'<<a; //BBIBOJI Ha dKpaH 3HAYCHUS & - CYMMBI IepeMeHHbIx b, ¢ u d
getch(); //®ynkums 3anepxkn okHa DOS Ha skpane
return 0;
} // Konen raBHON QyHKIUAH



Buumanue!! CryneHram He00X0aAMMO pa3o0paThes ¢ AEHCTBUEM U HAa3HAUYEHHEM KaXKJI0W CTPOKH ITPOrpaMMHOro konal!

8. Ilocne BBOA NPOrpaMMHOr0 KOAa B OKHO PENaKTOpa TIIATEILHO IPOBEPhTE BBEJACHHBIH KOJ Ha OTCYTCTBHE OIIMOOK, a
3aTeM OTKpoiTe MyHKT MeHI0 IlocTpoenue u imenkaure jesoit kiasuiei Mpim (JIK) Ha komanae Iocrpouts pemenue. Visual
C++ 2010 npoener ananm3 Bamreii mporpaMMbI ¢ BEIBOJOM pe3yJbTaTOB STOTO aHAIK3a B OKHO BrwIBoa. B mocnenneit crpoke
BBIBEICHHBIX PE3Y/IbTaTOB aHAIN3a OyIET yKa3aHO, €CTh JIM B IPOTPaMMe OIIHOKH.

9. IIpocmoTpuTe TeKCT B OKHE BBIBOABI, TI€ OyAyT yKa3aHBl XapaKTep OMIMOKM W HOMEP CTPOKH €€ MECTOHAXOXKICHUS.
[ocne ycrpaneHus ommOOK B MPOrPaMMHOM KOJIE CHOBA BBIIIOJHUTE I1. 7.

10. Ecnu ommOKy OTCYTCTBYIOT, OTKPOMTE IMMyHKT MeHI0 OTJagKa U BeIojaHnTe koManny HavyaTs oTiaaky.

11. B orkpeiBuiemcst okHe DOS mpounTtaiiTe MHCTPYKIMH, BBEIUTE HEOOXOAMMBIC HaHHbIC (MOATBEPXKIask BBOJ JAHHBIX
HakaTveM KiaBum <ENter>) u usyuure mojyueHHbIC pe3yibTarhl. Pesyiprar Beimonanenus 3aganus 1 (mpoekt Lrl-1) umeer
CIEeAYIOIINM BUA!

vvedite b
10
b+c+d =15

12. Cospaiite B TekctoBoM mporieccope Word daiin Pesyabrat ®amumusi_JIpl. [ons mokymenTa caemnaiire mo 0,5 cM.

13. Tlomectute okHO DOS ¢ pesymbratamu penrerust 3aganus 1.1 B nenrpansHoii yactu okaa Microsoft Visual Studio
HIDKe nporpaMMmHoro koxa Lrl-1.cpp (cM. puc. 1.2) u HaxkmuTe KiaaBunry <Prt SCr>, mocie 4ero BCTaBbTE IMONYUSHHYIO KOITHIO
skpaHa B ¢aiin PesynsraT _®amuaus_Jlpl. Hag BcraBieHHBIM pUCYHKOM IpocTaBbTe HOMep 3aganus — 1-1. daiin pesynbTaToB
HE 3aKpbIBaliTe J0 MOJIYYEHHs OLIEHKH 32 BBITOJIHEHHYIO IPAKTUYECKYIO 4acTh pabOTHI B TETPA/Ib C OTYETOM.

14. 3akpoiitre okHo DOS.

15. OtkpoiiTe myHKT MeHI0 DaiiJI U BRIIOJHUTE KOMaHAY 3aKPbITh pellleHue.

!Buumanue! Ciaenywomue 3ajaHus JaHHON U JPYrux JadopaTopHbIX padoT BBLINOJHSINTE CTPOro B COOTBETCTBUHU €
NPHUBe/IeHHBIM BblllIe MOPSIAKOM AelicTBHIA!

eo LR1-1 (Bumonnenue) - Microsoft Vist ) | = x|
_maﬁn Mpaeka Bwa [poext [loctpoenwe Otnagka PaBouanrpynna J[adele Cepeuc Tect OkHo  Cnpaexa

P S @ %6 @9 -0~ S5 b Debug Nin32 % || c & G ER s Bl B - o

P By A E2|0ME A3 RG] r 0 @ Q|ssE UlecTHaALATEPMHHEIR BEIECA % | L ™ <

i Mpoy Motok: MepeMECTUTE KypCop K NPeabIAyLLER SAKNAAKE B TEKYLLEM AOKYMEHTE, =

Obospesatene pewr.,. ~ 1 X [ysaccemBanposanHsiii kog
i | 2 | = (TnoBansHan onacTs) ~| “% _tmain(int argc, TCHAR * argv{]) -
j Pewenne "LR1-1" (npoek Fl#include "stdafx.h™ =3
4 [JLR11 #include <conio.h> //0BecneunsaeT sagepwky okra DOS Ha skpaHe -

Brewnme sagmcun) #include <iostream>
4 [ Saronosousme b using namespace std;

R NN

[ stdafxh Sint _tmain(int arge, TCHAR® argw[])  //OBuasnedue rnasHofi dyHsimm
] targetver.h 1 auano rnasHoi dyHKLAR
4 | ®aifine nexogHorg 8 int a, b; y ABNEHWE MEPEMEHHBIX UEenoro Tuna
] LR1-1.cpp int c=2, d=3; //OBBLABNEHHE MEPEeMEHHEX LENOre THNE W WX WHALMAnW3auua

< stdafr.cpp
[d ®aiine pecypeos

= cout<<vvedite b"<<endl; //BuiBop Ha SKpaH Hagnucu-npurnawerns vvedite b . 3gecs

¥
RS ER R

//endl - npusHak nepemeueHMs Kypcopa Ha HOBY® CTPOKY

ReadMe.tt cin>sb; // Bsoa snauenna nepemenroii b
_' 1 a=btctd; //BuuMcneHne cymmel nepemedwx b, © u d F
1 cout<<"b+c+d = "<<a; //BuiB04 Ha 3KpPaH SHEYEHWA 8 - CYMMH MEpPEMEHHMX b, < W d
1 getch(); Ji®yrkuma  sagepwicwn oxna DOS Ha SkpaHe
return @;

[
~ 0

// Konew rnashoii dyriumm

I
1

I

B DA\Mow ackymenTeil_XALWIPEVLPE_secha\Tporu JIP_CLR1-1\DebughLR1-Lexe = | E S|

100 % ~
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Puc. 1.2. Pesynerats! Bemnonaenus 3aaanus 1. Komns skpaHa ¢ pe3ynbraTaMy BBITIOTHEHUS mpoekta Lrl-1.



c+2d-cd
d(5c + 4b)
MCIIOJIb30BAHHEM OIICPATOPOB KOHCOJNBHBIX BBOAA M BBIBOAA JAHHBIX. bBIIOK-CXeMa ajroOpuTMa PEIICHHS NAHHOTO 3aIaHus
aHayiormyHa 61ok-cxeme Ha puc. 1.1. [Ipoananm3upyiite KoJ (TEKCT) MPOTpaMMBbl ¢ KOMMEHTAPHUSMU, TIPUBEICHHBIA HUXKE.

Baganme 1.2. Cospmaiite mpoexr Lrl-2  nns BblumcieHus InepeMeHHOW a mo ¢opmyie a=Db

#include "'stdafx.h"

#include <conio.h> /[®Daiin conio.h obecnieunBaet 3aaepkky okaa DOS Ha sKpaHe qucruies
#include <iostream> //Mupextusa include moxkiroyaeT 3aronoBouHbIiA daiin iostream
using namespace std; /[TlonkroyaeT BCe MMEHa U3 MPOCTpaHCcTBa nMeH Std

int _tmain(int argc, TCHAR* argvl[]) //O6bsiBICHNE TTIABHON QYHKIHH

{ /[Hagaso rinaBHO# GYHKINH
double a; //O6bsiBICHNE TIEpEeMEHHON A
double b, c=2, d=3; //O6bsBreHue epeMenHbIX D, C, d U uX MHUIATH3AHUS
cout<<"vvedite b*'<<endl; //BeiBO Ha dKpaH Haxnucu-npurianieHus vvedite b . 3necs
/lendl — npu3Hak nepemernieHus Kypcopa Ha HOBYIO CTPOKY
cin>>b; //BBox 3HaueHus nepeMeHHON b
a=b*(c+2*d-c*d)/(d*(5*c+4*b)); //Bbrunciienne nepeMeHHOM a 1o 3aaHHol Gopmyiie
cout<<"a ="'<<a; //BbIBOJI Ha SKpaH 3HAUCHHUS &
getch(); /|®yukus 3amepxku okHa DOS wHa skpaHe
return O;
}
Pesynbrat Bemonaenus 3aganus 2 (mpoekt Lrl-1) umeer cnexyromuii Bun:
vvedite b
10
a =0.133333

CoxpaHHUTE pe3yIbTAThI BHIMOJHCHHS 3aJaHus 2 B BH/IC KOITUHU SKpaHa TAKUM ke 00pa3oM, Kak u B 3aganun 1.

3aganme 1.3. CamocTosiTenbHO co3naiite mpoekT Lr1-3 ams BeIYMCICHUS IIIOIMIAIM MOBEPXHOCTH U 00beMa MUIHHIPA IO

hopmynam
S =2nr(h+r),
rze S — Ioma/ib MOBEPXHOCTH IUIHHIPA; I — paJnyC OCHOBAHUS UIUH/pA; h — BbICOTA UITUH/PA,;
V=nr’h,

rae V - o0beM nuInHIpa.

Pammyc ocHOBaHMS IMIHHApA paBeH HOMepy Bamrero koMmpioTepa, a BRICOTa — YIBOCHHOMY HOMEPY KOMIBIOTEpA.

Iepen cocraBieHreM MpOrpaMMHOro kKojaa akkypatHo (!) HauepTuTe B OTYeTe OJIOK-CXEMy AfOPUTMA PELICHUS 334,
KOTOpast aHaJIOTHYHa OJIOK-cxeme Ha puc. 1.1.

Npumeuanne. [Tockonsky B C++ HeT omepaTopa BO3BEICHHS B CTENEHb, TO JUIS BBIYHCICHHS I~ CIIe/lyeT BOCIIONB30BAThCS
OIMepaTopoM YMHOKEHHSI, MCHEE TPYIOEMKUM, 4eM (DYyHKIHsI POW.

Yucno  3ajaiiTe Kak KOHCTAHTY, a 3Ha4YeHus I u h BBeuUTEe C KIABHATYPbI. Pe3ybTaT BRIYUCIECHHUN TODKEH COAEPKAThH
HeoOxonumble nosicienust. Hanpumep, ais 10-ro komnetorepa V cilindra = 6 280.

3/ech U 1anee COXpaHUTe PE3yJIbTAaThl BHITIOTHEHUS 3aJaHMsI TAKUM e 00pa3oM, Kak 1 B 3aaanuu 1.

sin? x3 + 2¢%2 —tg(l_—x)
1+x

Baganue 1.4. Coznmaiite mpoekt Lrl-4 s BeraucieHus nepeMenHoi Y mo popmyie Y = x° m )
Cos4(X+a

C UCTIOJIb30BAaHUEM OIEPaTOPOB KOHCOJBHBIX BBOJAa M BBIBOJA JAaHHBIX. Kon (TEKCT) mporpaMMbl ¢ KOMMEHTApUSIMHU TPUBEJICH
HIke. [lepeMeHHBIE X U a 3a/1alUM HETIOCPEICTBEHHO B MMPOTPAaMMHOM Kojie. DopMyITy IUis OnpeeNieHus mepeMeHHON Y 3amuiieM
B BU/JIE, IPUHATOM B si3blKe C++:
Y=pow(x,5)*(pow(sin(pow(x,3)),4)+2*exp(3*a)-tan((1-x)/(1+x)))/cos(4*(x+a)) .
Brok-cxema anropuTMa perieHHs MAaHHOTO 3aJaHWs aHANornyHa Ojok-cxeme Ha puc. 1.1. Kom (Tekct) mporpammsl ¢
KOMMEHTapUsAMU IIPUBEICH HIKE.
[l Lr1-4.cpp: ompenensier TOUKY BXOJIa JUIsi KOHCOJIbHOTO MPUIIOKEHHUS.

#include ""stdafx.h"

#include <conio.h> /[ @aiin conio.h obecrieunBaer 3anepxky okHa DOS Ha skpane gucries
#include <iostream> //Mupextusa include moakirouaet ¢aiin 3arososka iostream

using namespace std; //TloAKIrOYaeT BCe MMEHA U3 MPOCTpaHcTBa nmen Std

int _tmain(int argc, _"TCHAR* argv[]) //O0bsiBIIEHHE TIIaBHON (QYyHKIUH

{ //Hauano riaBHON QyHKINT

double Y; //O0BsBNCHHE TIepeMeHHOH Y

double a=3, x=0.3; //O0BsIBICHHE IEPEMEHHBIX @, X ¥ UX WHUIHATA3AINS



Y=pow(x,5)*(pow(sin(pow(x,3)),4)+2*exp(3*a)-tan((1-x)/(1+x)))/cos(4*(x+a)); //Boruucnenue Y

cout<<™y = "'<<Y; //BeIBOJ Ha DKpaH 3Ha4YeHUs Y
getch(); //®yukIms 3anepkkn okHa DOS Ha skpane
return O;
}

PesynbraT BEIYMCICHUI: Y =48.8651 .

3ananue 1.5. Co3paiite nmpoekT AJs BhUUcIeHHs QyHKIMU Y TI0 3a1aHHON GOpPMYJie B COOTBETCTBHUH CO CBOUM BapHAHTOM
(HOMep KoMITbIOTEpa). BapuanTsl 3a1anuii HaxoasTcs B Tabmune 1.4. BBoa MCXOIHBIX JaHHBIX OPraHU3YHTEe HEMOCPEICTBECHHO B
nporpamme (cM. 3ananue 4).

Iepen pa3paboTKO# MPOrPaMMHOTO KOJa 3aMHIIATE 3aMaHHyI0 GOpMyIy B oT4eTe Ha si3bike CH+.

Taoauna 1.4 Hcxoaubie nanubie u popmyJasl 1is pacuera Y (3aganue 1.5)
Ne BapmanTa ®Dopmyna as pacdera Y 3HayeHus X, a, B
1-x 2 5a
Y =tg——+sin“ 5x+e —05° a=
1 91+X x=0,5; a=3,5
. X+1
2 s, x=0,7; a=15
Y=o ———
sin? 5x + ¢32
.3 2
sin®(x+a)—cos“(x+a
3 Y = ( ) 7 ( ) x=0,82; a=2,55
(x+a)
3 2
tg°(x+a)—arccos “(x+a
4 y=3 (x+a) - (x+a) x=0,68; a=5,55
(x+a)
5 1-3x 2 7
Y =ct +c0s“5x+e'd —035 a=
g 1+ 2% x=0,35; a=4,8
3
cos (x+a)—-7(x+a
6 Y = ( ) 4( ) x=0,62; a=4,55
w@+@
3a+1
7 cos x=0,43; a=2,6
Y:
sin® 3x+e%
. 3 2
sin®(x+a)—cos“(x+a
8 Y = (x+a) . (x+a) x=0,74; a=155
(x+a)
2
4a“ +1
9 tg x=0,14; a=2,55
Y= 4
cos® 2x +e22
L 1-x 4 5a
Y =sin——+1g '5x+e —024 A=
10 1+x g x=0,34; a=4,95
. 3 2
sin”(x +a)—arccos “(x + a
11 Y = ( ) 2 ( ) x=0,14; a=2,95
cos(x+a)
3
X 1
12 otg X F x=0,75; a=1,9
Ve - 4
cos? 5x + e32
13 3 )
ctg”(3x+a)-sin“(x+7a
Y= g( ) 3( ) x=0,44; a=2,95
(5x+a)
. 34x+1
14 arcsin a1 x=0,27; a=1,9
Y=—i
ctg?3x + e




. 34x+1
15 arcsin® —— x=0,49; a=3,7
Y =
ctg?3x + 3
. 3 2
sin®(x+a)—cos“(x+a
16 Y = ( ) 7 ( ) x=0,83; a=4,7
(x+a)
3
2x° +1
17 arcctg x=0,37; a=2,75
Y =
c0s? 5x + 32
3 .
tg°(x+a)-5(sinx+a
18 Y = g ( - 3) ( 7 ) x=0,13; a=0,7
sin (x+a)

3aganmue 1.6. Co3pmaiiTe nmpoekT A BerauciIeHus GyHKIUA Y 10 3aJaHHOHN (popMyIie B COOTBETCTBHH CO CBOUM BapHAHTOM
(HOMEp KoMITBIOTEpa). BapuanTtsl 3agannii HaxoaTca B Tabmure 1.5. BBox MCXOIHBIX TaHHBIX OPTaHU3YHTE HEMOCPEICTBEHHO B

nporpamme (cM. 3amanue 4). [lepen pa3paboTKoif mMporpaMMHOTO KOJa 3alHIIATE 33JaHHY0 (OpMYIy B OTUeTe Ha s3bIke C++.

Taoauna 1.5 Hcxoaubie nanubie u popmyJasl 1is pacuera Y (3aganue 1.6)
Ne Bapuanra ®dopmyna ans pacdera Y 3HaueHus X, a, B
Y =tg——+sin“ 5x+e =0,5: a=
1 ) 1+ x x=0,5; a=3,5
2
1+cost X2 X%
Y= 1+X® o 2 x=1,573; a=1,775
2 2
1-a3
1+ 2
l+a
2
1+x
3 Y= In(1+ Vi+ x2)+—4 x=1,573; a=1,775
1+2
2
sin3(a+ x? )
Y = x=1,573; a=1,775
5
4 x3+1 (x%+1
a+ +
2 2
5 Y (a+ a ] 14+ —2 1,573; a=1,775
= - x=1,573; a=1,
at +x2 a2 +x2
) 4 _a2 +1
6 Y =223 + X e 2 x=1,573; a=1,775
l+a
2 2
> I+—
7 y=_S"*°€ x=1,573; a=1,775
a2 (x4)
1+ —+| —
2 2
5 ed+xt
8 Y = Ig(1+ l+a j+ T x=1,573; a=1,775
\ 2

10



x=1,573; a=1,775
9
10 x=1,573; a=1,775
x=1,573; a=1,775
11
2 3
12 y=2%°-*¢ ° x=1,573; a=1,775
x2 [ad ?
1+ —+| —
2 2
4
Y= gL+ x ) x=1,573; a=1,775
2
13 x% +ad x2+1
1+ +
2 2
X 2,5 X 2,5
1+(J + 1+[)
14 Y < a a x=1,573; a=1,775
15 x=1,573; a=1,775
x=1,573; a=1,775
16
X3 2,5 « 2,5
1+ — + 1+()
v a a x=1,573; a=1,775
17 = 25
X X
1+e” + 1+[3J
a
1+ x2
18 Y= In(1+ V1+x2 ) t— x=1,573; a=1,775
3 1+i
V 2

KoHTpoJsbHbIe BONpockl
. Uro takoe npoekT B nporpamme Visual Studio 2010?
. Ilepeuncnure ocHOBHBIE MM 6A30BBIE THUNBI JAHHBIX B si3bIke C++.
. PackpoiiTe nonsiTue nepeMeHHoOH B si3b1ke C++.
. Packpoiite nonstue BeipaxxeHus B sizbike C++.
. Kak 3ammcreIBaroTcsi MaTemMaTndeckne IeHCTBHS C TIEPEMEHHBIMHU, KOHCTAaHTaMH U (pYHKIUSAMH B s13bIKe C++?
. KakoBbI npaBuiia oOparieHuii K MateMaTndeckuM QyHKuusM B si3bike C++?
. UeM OoTJIMYAIOTCS IPOTPAMMBI C JIMHEHHOM CTPYKTYpPO#?
. Kaxk BrIBecTH Ha 5KpaH 3HaUCHHE TIEPEMEHHON?
. Kak B o1HOM oneparope 0OBSBUTD THII IEPEMEHHON M 33/1aTh €€ 3HauUeHHe?
10. TTepeuncnure onuuu oneparopa CoUt u packpoiire ux aeiicTue.
11. Kakue ¢pyHkuun BoinonuseT oneparop include?
12. Kakue GpyHKUUH BBINOJHACT (aiin 3aroyioBka iostream?
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JlaGopaTopHasi paGora Ne 2
PA3BPABOTKA U UCCJIEJOBAHUE PA3BETBJIAIOIIUXCSA INPOI'PAMM B VISUAL C++2010
Lens paboThI: HccIeRoBaHUE Pa3BETBIAIOMMXCS IIPOTPaMM U OJTydeHHE IIPAKTHYECKHX HABBIKOB B HX pa3paboTke.

1. MccaenoBanme yciaoBHoro oneparopa if...else

1.1. JIroGo¥ anropuT™M MOXET OBITH 3alKCaH Ha SA3BIKEC MPOTPAMMHUPOBAHUS C HWCIIOJB30BAHUEM TOJBKO TPEX YIPABIISIOMINX
CTPYKTYp: MOCIIEIOBATEIbHOE BHIIIOJHEHNE, BETBICHNE U TOBTOpPeHNUe. [locieoBaTebHOE BEIIOIHEHIE PEaTi3yeTCs B JIMHEHHBIX
NITOPUTMAX, WCCIICJAOBAHHBIX B MpebLAyInel JadopaTopHoil pabote. B nmanHOW paboTe OymyT HCCIeNOBaHBI Pa3BETBICHHBIC
AITOPUTMBI, PEATU3YIOIINE aJITOPUTMBI BETBIICHHS.

Ha puc. 2.1 npuBeseH npuMep CTPYKTYphI BeTBIcHHS. ONepanuoHHbINA OJIOK Y ¢JI0BHE COCTOUT U3 BBIPAXKEHUS, COICPIKAIICTO
JIOTHYECKOE OTHOIICHHUE, T. €. ycloBue. Eciu ycioBue BBIMONHACTCS, TO peanusyercs JedcrBue 1 anroputma, a B ciiydae
HeBbINoJIHEeHUs - JleiicTBHe 2.

Her

VYcenorne

Jla

HetictBue 1 JeiictBue 2

A

Puc.2.1. CtpykTypa BETBICHUSA

CTpyKTypa BETBJICHHUSI ONHUCHIBaeTCs B s13bike C++ ¢ TOMOIIIBIO YCJIOBHOTO OnepaTopa:

if (BbIpakenue)
oneparop_1;
else
omneparop_2;

rJie 9acTh else omepaTop 2; MOXKET OTCYTCTBOBATb.

Brauaine BwlunCseTCs BbIpaskeHHMe B CKOOKax. EcCiM OHO HMCTHHHO, TO BhINOJHsAETCS omepatop 1. Eciau BbIpaxkeHnue
JIO)KHO, TO omepaTtop 1 mpormyckaeTcs W BBIONHACTCSA omepaTrop 2. BMecTo e¢AMHUYHBIX ONEPaTOPOB MOTYT HCIOJIB30BATHCS
IPYIIIBI U3 HECKOJIBKUX OIIEPaTOPOB (CI0KHBIE OTEPaTOpPhl). [Ipr 3TOM OHH 3aK/TI04YaroTCs B (PUrypHbIE CKOOKH - { }.

Broipaskenue B cKoOKax MpeACTaBIsSET COOOW YCIIOBHE, 3a/laHHOE C TMOMOIIBIO OINEpaluii OTHOIICHUH W JIOTUYECKUX
onepaunﬁ. B HpOI‘paMMI/IPOBaHI/II/I IIOCTOAHHO HpI/IXOJII/ITCH CpaBHI/IBaTB YUCJIOBBIC 3HAUYCHUSA nepeMeHme, T. K. Ha 9TOM HOCTpOCH
MpoIIecC MPUHATHS PEIICHUN MPH padoTe HAJ pa3IMYHBIMHU NMpoekTaMu. [ peannzanuu 3Toro B s3eike C++ cyInecTByeT mecTb
0a30BbIX OMEPATOPOB ISl CPABHCHHUS 3HAUCHHI BYX ITEPEMCEHHBIX:

< MeHBIIE; <= MeHbIIIe WJIN PABHO;
> QoJIblIe; >= 0oJblle WIH PABHO;
== paBHO; != He paBHO.
Caoxnble oneparopbl. K CJI0XKHBIM omeparopaM OTHOCAT COOCTBEHHO CJIOXKHBIC OMepaTropbl W OyokH. B oboumx

Clly4asx 3TO MOCIIEJ0BaTeNILHOCTh OIEPaTOpPOB, MOMEIIeHHas B (DUTypHbIE CKOOKH. BIIOK OTJIMYaeTcsi OT CJIOKHOrO oreparopa
HaTM4YueM 00bsIBJIEHUI MepeMeHHbIX B Teje Oioka. Hampumep,

a=b+c; // CITOXHBII OrIepaTop

d=atb;

{
inta,b,c,d;
a=b+c; /] 610K
d=a+b;
}
JIJ1st TydInero moHUMaHus JEWCTBHS ONIEPATOPOB B HACTOSIIEH paboTe CIEAyET 3HATh EPEBOJT CIELYIOINX AaHTITHHCKUX
CJIOB:
if — ecau;
then —Toraa;
else  — umauge;
case — cayuaii;
switch — mepexJro4arens;
break - mpepbiBaTh;
default — e BHINOJIHATE.
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3a11a1me 21 I/ICCJ'IGZ[OBaTL U BBIIIOJIHUTH nporpaMMy JJIs onpe,ueneHI/m HepeMCHHOﬁ a 1o CJ'ICI[yIOIIICMy yCJ'IOBI/IIOZ
b+c+d, ecmm b>10;
b-c—-d, e b<10.

Cospaiite mpoekt Lr2-1 B mamke d:\PE-11\®amuaua\JIp2 st pa3paboTKku IpOrpaMMbl, MPOU3BOIsLICH apudmMeTudecKkue
JeHCTBHS ¢ TpeMs nepeMeHHbIME D, € 1 d ¢ ncmosp3oBaHreM ycnoBHOTO omeparopa if...else u onepaTopoB KOHCONBHBIX BBOJA U
BBIBOJIA JaHHBIX. Koz (TEKCT) mporpaMMbl ¢ KOMMEHTapUsIMH IPUBEICH HIXKE.

Bbnok-cxema anroputma penieHus 3ananus 1 npencrasiena Ha puc.2.2. Haueprure ee B oTyere 1o jgabopaTopHoi padore.

( Hauano )

Bsox b, c,d

Her
b<10

Ja

a=b+c+d a=b-c-d

<
<

BriBoa a

( 3aBepieHue )

Puc. 2.2. bnok-cxema anroputMa onpeeieHus IEpeMEHHOH a (IIPOCThIE ONepaTOPhI)

Beeaure u BBINONIHUTE IPOrPAMMHBIN KO, pEAJIU3YIOLUI aITOPUTM:
#include "'stdafx.h"

#include <conio.h> //®atin conio.h obecrieunBaer 3axepxky okHa DOS Ha dKpaHe AUCILIES
#include <iostream> //upextura include noaxiodaet ¢aiin BBoga—BbIBOIA i0Stream
using namespace std; /[TloakroYaeT Bce MMEHa U3 MPOCTpaHcTBa uMeH Std

int _tmain(int argc, _"TCHAR* argv[]) //O6bsBIeHHE TTABHON QyHKIMH _tmain

{ //Ha4ano riaaBHOH QyHKIIH
inta, b; //O0BsIBICHAE TIEPEMEHHBIX [IJI0TO THIIA
int c=2, d=3; //O0BsIBICHAE TIEPEMEHHBIX [IEJI0T0 THIIA W WX MHHUITAATN3AI
cout<<"Vvvedite b"'<<endl; //BbiBojt Ha 3kpaH Haanucu-npurianienus Vvedite b
cin>>b; //BBoJ1 3HaYEHUsI IepeMEHHO# b
if (b<10) //Y cnoBHbI# omepatop if ...else (1-s gacTp)
a=b+c+d; //BbIYHCIICHUE TIEPEMEHHOM & TIPY BBIMOJIHESHUH YCIIOBHSI
else //Y cnoBHsIi omeparop if ...else (2-s qacTp)
a=b-c-d; //BbIYHCIICHUE TIEPEMEHHOMN A MTPU HEBBIMTOJIHCHHH YCIOBHSI
cout<<'"a = "'<<aq; //BBIBOA Ha DKpaH 3HAUCHHS IEPEMEHHON a
getch(); //@yukuus 3aaepxku okaa DOS Ha skpane
return 0;
}

[poBenure Beramcnenust At b=8 u b=12, a pe3ynprarsl cCOXpaHUTe CICAYIOLINM 00pa3oM.

Cosnaiite B TekcToBOM nporeccope Word daiin Pesyasrar_®@amuaus_JIp6. [Tons nokymenTa caenaiire mo 0,5 cm.

IMomectute okHo DOS ¢ pesynpratamu petueHus 3aganus 2.1 B uentpanbHoil yactu okHa Microsoft Visual Studio nmxe
nporpammHuoro kona Lr2-1.cpp (cm. puc. 1.2) u Haxkmute kiaBunry <Prt SCr>, nociie yero BCTaBbTe MOJIyYSHHYIO KOMHUIO 3KpaHa
B ¢aiin Pesyabrar_®@amuimsi_JIp2. Hax BCTaBieHHBIM PUCYHKOM HPOCTaBbTe HOMep 3aaaHus — 2-1. daiin pe3ynbraToB He
3aKpBIBANTE JI0 MOJIYYCHHUS OLIEHKH 32 BBIIIOTHEHHYIO MPAKTHIECKYIO YacTh Pa0OTHI B TETPAIb C OTYETOM.

3akpoiite okHo DOS, oTKpoiiTe myHKT MeHI0 DaiiJ 1 BEIIOTHATE KOMAaHAY 3aKPBITh pelieHue.
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!Banmanue! Pe3yabTaThl clleAylomuX 3aiaHUil JaHHOH J1a00opaTOPHOIl pa6oThI COXpaHANTe CTPOro B COOTBETCTBHH
¢ IPUBE/ICHHBIM BbIllIe MOPSIAKOM /el cTBHIi!

3aganme 2.2. VccrmenmoBaTh W BEIIONHUTH NPOTPaMMy IS OINpPEIENICHHs IEepeMEeHHOW a mo ycioBuio 3aganus 1.
OTtnane OyAeT cOCTOSTh B MCTIOIB30BAaHUH CIIOXKHBIX OMEpaTOPOB B YCIOBHOM omepaTope if...else.

Bnok-cxema anroputMma pelIeHHsl JaHHOTO 3aJaHUs TpeacTaBieHa Ha puc.2.3. OOparuTe BHIMaHHE Ha OTIMYHSA TAHHOH
OJIOK-CXEMBI OT CXEMBI, IPUBEAEHHOIT Ha puc. 2.2. O0bscHuTe nx. Haueprure 610K-cXeMy B oT4eTe MO JJabopaTopHOi paboTe.

( HauaJjo )

Bsox b, c, d
Her
b<10
Jla
a=b+c+d a=b-c-d
BriBoa a BoiBoa a

< |

<

(  3aBepumienue )

Puc. 2.3. bnok-cxema anroputma onpeaeiaeHus NePeMEHHO a (CII0XKHBIE OIIePaTOPHI)

BBenute 1 BBIMOJIHUTE TPOTPAMMHBIN KO, peasin3ytomuii anroput™. OOpaTtnTe BHUMaHKE HA CABHUT (PUTYPHBIX CKOOOK,
OTPaHUYMBAIOIIUX CJIOXKHBIE OIIEPATOPHI, OTHOCUTEIILHO CKOOOK, OXBATHIBAIOIIUX TEJIO ITIABHOW (DYHKIIUH.

#include "'stdafx.h"

#include <conio.h> //®aiin conio.h obecnieunBaet 3aaepkky okaa DOS Ha skpaHe qucIuies
#include <iostream> //Tupextura include noaxiodaet ¢aiin BBoJa—BbIBOa i0Stream
using namespace std; //TloAKIrOYaeT BCe MMEHA U3 MPOCTpaHcTBa umeH Std

int _tmain(int argc, TCHAR* argv[]) //O6bsiBNeHUE TIaBHOM (yHKIMK _tmain

{ //Hadano riaaBHOH QyHKIIH
inta, b; //O0BsBICHIE TIEPEMEHHBIX [IEJI0TO THIIA
int c=2, d=3; //O0BsIBICHAE TIEPEMEHHBIX [IEJI0T0 THIIA W WX MHHUITAATN3AI
cout<<"'Vvvedite b'"'<<endl; //BbIBOA Ha dKpaH Haanucu-npuriamenus Vvedite b
cin>>b; //BBO 3HaueHUs IEpeMeHHON b
if (b<10) //Y cnoBHbIi onieparop if...else (1-s1 yacTs)
{ //Hauaino ciio)KHOro onepartopa
a=b+c+d; //BbIYHCIICHUE TIEPEMEHHOM a TPU BBIMOJIHCHUH YCIIOBHSI
cout<<"a=b+c+d=""<<a; //BBIBO/I Ha PKpaH 3HAYECHHS TIEPEMEHHON a
} //KoHeTI CII0KHOTO oTeparopa
else //Y cnoBHblit oniepatop if ...else (2-s1 qacTp)
{ //Hauano crnoxHoro orneparopa
a=b-c-d; //BbIYUCIICHHE IEPEMEHHOM a MPU HEBBIIOJHECHUH YCIIOBUSI
cout<<"a=b-c-d= ""<<a; //BbIBOJ Ha KpaH 3HaYCHUS IEPEMEHHON a
//KoHer| CII0’KHOTO orepaTopa
getch(); //®@ynkuus 3aaepxku okaa DOS Ha skpane
return 0;
}

Iposeaure Beramcienust aast b=8 u b=12, a pesynprarst coxpanute B daiine Pesyabrar_ ®amuius_JIp2 B nanke d:\PE-
11\@amuus\JIp2 B mogo6HOM puc. 1.2 Buae. Hax BcTaBiIeHHBIM PHCYHKOM IIPOCTaBbTe HOMED 3amaHust — 2-2. [Ipu BRITONTHEHHH
CIeIYIONINX 3aaHUi COXpaHIUTe Pe3yIbTaThl TAKMM K€ 00pa3oMm.
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3amanme 2.3. CamocTosTelbHO pa3paboTaiiTe M BBHITOJHUTE NPOrpaMMy Ul ONpEleNieHusl IepeMeHHOr Y 1o

CIICAYIONIEMY YCIIOBHIO:
3
1+ X
Y = 31+(—f, ecn X2 5;

4
. 1-x
Y = sm—+tg45x, ecmm X < 5.
1+x
HCHOJ‘IL:&yﬁTe yCJ‘IOBHbeI orneparop if...else u OIepaTop KOHCOJIbHBIX BBOJAa U BbIBOJA JaHHBIX aHAJIOTHUYHO 3aaaﬂmo 1.

OG6paTuTe BHUMaHHWE HAa 3HAKM OTHOIICHHWI (>, >=,<=,...). Biok-cxema anropuTMa [Jisi PelICHUS TaHHOW 3a1a4yd aHAJIOrWYHa
6nok-cxeme Ha puc. 2.1. Ueptuts ee HeoOs3aTenbHO. Pe3ynbrarel coxpanure B Pesyabrar_®@amuans_JIp2.

3aganmne 2.4. CaMOCTOATENBHO pa3paboTaTh aNTOPUTM W MPOTpaMMy AJIS BBIYHCICHUS IepeMeHHON Y (MCIIONIb30BaTh
oneparop if...else 1 KOHCONBHBII BBOA-BBIBOA MepeMeHHBIX ). OIpenenuTe CBOi HOMEp BapHaHTa Kak HOMep KOMITBIOTEpa.

Taoauma 2.1 Hcxoaubie nannbie u popmyJasl s pacuera Y (3aganue 2.4)
Ne BapmanTa ®Dopmyna as pacdera Y 3HadeHne a
( 1-x .2
1 Y =tg—— +sin“ 5, ecin X<0,5; a=3,5
9 1+x

Y= th(x+a)—arccosz(x+a), ecmu X 20,5

P

2 ) Y=cos3(x+a)—7(x+a), ecru X< 0,7; a=2,55

Y = sing(x+a)—cosz(x+a), ecmu X 20,7,

-

3 Y=tg1_—x+sin25x, e x<0,5; a=1,5
1+x

A

Y =tg3(x+a)-arccos?(x+a), eom  x205;

P

1-x 2
Y = ctg —— +c0s“ 5X, ecmn X< 0,3; =
4 ) 91+X a=1,44
Y=sin3(x+a)—tgz(x+a), e X20,3;
. 1-x 2
Y =sin——+ctg “5X, ecmn X< 0,48; =
> < 1+x a=2,4
Y=cos3(x+a)—tgz(x+a), ecmn X 2 0,48;
6 <Y=ctg?’(x+a)—sinz(x+a), ecrm X <0,7, a=11
Y =tg3(x+a)-cos?(x+a)  eam x207;
( l1-x . 9o
7 Y =1tg——+sin“ 5x, ecm  X<0,5; a=2,6
3 1+X

Y =tg3(x+a)-arccos?(x+a), eom x205;

-

8 Y=tgl_—x+sin25x, e x<0,5; a=1,9
3 1+x
Y= tgs(x+ a)—arccos 2(x+ a), ecmn X 20,5

9 ) Y=cos?’(x+a)—7(x+a), ecmn X< 0,7; a=3,1

Y= sing(x+a)—cosz(x+a), ecru X 2>0,7;

'd l_
10 Y =ctg ﬁ+ cos? 5X, ecmn X<0,3; a=22

LY =sin3(x+a)—tgz(x+a), ecin - X2 0,3;
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11 Y=sin3(x+a)—cosz(x+a), ectn X< 0,37, a=11

Y =ctg?3x+tg3(x+a)e®® , em x2>0,37;

12 Y =ctg?3x+e% eccom  x<0,8; a=3.2
Y=sin3(x+a)—tgz(x+a), ecn X 20,8;

-

13 ) Y=cosS(x+a)—7(x+a), ecmm X<0,7; a=1,2

Y= sinS(x+a)—cosz(x+a), ecrn X 20,7;

-

14 Y = tg 1= 4 sin? 5, ecm X< 0,44; a=2,8
1+x

| Y=cos3(x+a)-tg?(x+a) eom x2044;

P

15 Y= tgl_—x+ sin® 5x, eom  X<0,5; a=3,5
1+x

Y= th(x+a)—arccosz(x+a), ecmu X 20,5

16 Y =ctg?3x+e3 | ecn X<0,8; a=13
Y=sin3(x+a)—tgz(x+a), ecm X 20,8;

P

17 ) Y=cos3(x+a)—7(x+a), ecn X< 0,7; a=1,7

Y = sing(x+a)—cosz(x+a), ecmu X 20,7,

-

18 Y= tgl_—x+ sin® bx, e x<0,9; a=2,6
1+x

Y =tg3(x+a)-arccos?(x+a), eom x2009;

P

1-—
19 Y =ctg 1+—§ +cos? 5X, ecn X<0,4; a=1,9

Y= sin3(x+a)—tgz(x+a), e X204,

-

20 Y=tg1_—x+sin25x, e x<0,2; a=2,0
1+x

A

Y =tg3(x+a)-arccos?(x+a), eom x202;

2. Mcniosib30BaHue yCJ0BHOTO oneparopa if...else ans 3-x nuTepBasioB 3Ha4YeHHIl MepeMeHoi
Bhlille UCCIIeNOBAIUCH Cllyuan NPUMEHEHHs YCIOBHOTO oneparopa if...else jis 2-x uHTepBanoB 3HaYeHUM EpEMEHOI, T.
€. PacCMaTPUBAIKCH MIPOCTBIE YCIOBHs (JIOTMYECKHE BBIPAKEHHS) THHA X<a. [Ipy 3TOM YMCIIO A JEJUT YMCIOBYIO OCh X Ha JBa
uHTepBana (puc. 2.4).

X<a X>a

»
»

X=a X
Puc. 2.5. T'paduueckast nHTEpIIpEeTanns JOTHIECKOTO BRIPAXKEHHS IS IBYX HHTEPBAJIOB 3HAYEHUH X

S3pik C++ 1 cpena Visual C++2010 mo3BoJIsIOT B ci1yyae HEOOXOAUMOCTH IPUMEHSATh B YCIOBHOM omepartope if...else u Gonee
CIIO’KHBIE JIOTHYECKHE BBIPAYKEHUS C FICIIOJIF30BAHUEM PA3TIHMYHBIX JOTHYECKIX OMEePaITHii.

PaccmoTpuM cnmydail, korga B ycnoBum omeparopa if...else ykazaH HEKOTOpBIH WHTEpBal 3HAYEHHH, C KOTOPHIM
CpaBHHUBaeTCs TiepeMeHHas. Hanmpumep, mepeMenHas X JT0JDKHa HAXOAUTHCS B MHTEepBase 3HadeHuii ot a jo b (a<b) (puc. 2.6). B
3TOM CIIy4yae yCJIOBHE 3aMUIIETCs CIETYIOMNUM 00pa3oM:

if (x>=a && x<=b),

rae && - onepanus yorudeckoro U.
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X<a a<x<b x>b

»
»

x=a x=b X

Puc. 2.6. I'padudgeckas mHTEpIIpETAIHS JOTHISCKOTO BRIPAKSHHS ATl TPEX MHTEPBAJIOB 3HAYCHUN X

3. MccitenoBanue BIOKEHHOr0 yCJI0BHOTO onepartopa if...else
Bo MHOTHX ciIy4asx HCIOIB30BaHKE IIPOCTOrO (OAMHAPHOTO) oteparopa if...else He obecneunBaeT pemeHne IOCTaBICHHON
3agaun. O4YeBHIHO, YTO AAHHBIA ONEpaTOp, HANPHMEP, HE MO3BOIAET BEIYHCIUTEIFHOMY MPOIECCY MPHHATH PELICHHE B CIydac,
KOTJa AJIsl KaKOH-TO TIEpEeMEHHO CYIIeCTBYeT YeThIpe U Oollee MHTEepBalia ee 3Ha4eHUH. B 3TOM cilydae IpUMEHSIOT BJIOKCHHBIH
ycIoBHEIH oneparop if...else.
Ha puc. 2.5 npuBeneH npuMep CTPYKTYPBI BIOKEHHOTO yCI0BHOTO oreparopa if...else (B kagecTBe 6a30BO#t HCITONB30BaHA
CTPYKTYpa, H300pakeHHast Ha puc. 2.1).

Her
Venorue 1

a

N VYenorue 1
HetictBue 1

HetictBue 2

A

Puc.2.1. CTpykTypa BIOXKEHHOTO yciaoBHOro omeparopa if...else

4. Oneparop BbIGOpa switch
Omneparop switch (mepexmoyarens) npeaHasHaYeH I Pa3BETBICHUS MPOLECCA BHIYMCICHUM HA HECKOJIBKO HAMPABJICHHH.
OHn obecrneynBaeT BIOOP U3 HECKOJILKMX BaApUAHTOB Ha OCHOBAHHM HEKOTOPOTO (PUKCHpPOBAHHOTO mapameTpa. Popmat omnepaTtopa
CJIe Iy FOIIIHIA:
switch (BbIpaskeHnue)

{
case koncmanma_lI: oneparop_1;
case koncmanma_2: oneparop_2;
case koncmanma_3: oneparop_3;
Case KoHcmaHma_n: ONepaTop_n;
[default: onmeparop;]

Biiok-cema anropurtMma, peanusyromiero paboty oneparopa Beibopa Switch, npusenena na puc. 2.4.

Brimonaenue ornepatopa SWitch HaunHaeTcst ¢ BHIYHMCIIEHHS BEIPQKEHUS B CKOOKax (OHO JOJKHO OBITH HENOYHCIEHHBIM).
Ero 3HaueHHe MOCIIEIOBATENFHO CPABHUBAECTCS ¢ KOHCTAHTAMH, KOTOPBIE 3alIUCAHBI CIIEIOM 3a KaKIBIM OIEpaTopoM Case. 3aTemM
yIIpaBJICHHE MEPeNacTCsA TOMY OTEpPaTopy, KOTOPHIi MOMEYeH KOHCTAHTHBIM BBHIp@KEHHEM (METKOH), 3HAUEHHE KOTOPOTO COBIAJIO
C BBIYHCIICHHBIM BBIPOKEHHEM B YCIIOBHH. [locie 9TOTO MOCIENOBATENBHO BBITIOMHSIIOTCA BCE OCTaJbHBIE BETBH, €CIHM BBIXOJ W3
HepEKITIOYAaTENs IBHO HE yKa3aH.

Bce KOHCTaHTHBIE BBIPQKEHHUS JOJKHBI MMETh Pa3Hble 3HAUYEHHs, HO OBITH OJHOTO M TOrO K€ IEJOYHCIEHHOTO THIIA.
HeckoJibko METOK MOT'YT CIIENOBATh MOAPs. ECiK coBNaneHus He IPOU30IILIO, BBHITIOIHIIOTCSA ONEPATOPbI, PACIIOIOKEHHBIE MOCTIE
ciosa default (a mpu ero oTcyrcTBHM ypaBiieHHe MepeaaeTcs CleayromiemMy 3a Switch omeparopy).
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VYcnosue
(KOHCTaHTA)

KoncranTa 1 Koncranra_2 Koncranra_3 Komncranra_n

Omeparop_1 Omneparop_2 Omneparop 3 Omnepatop_n

A

Puc. 2.4. Brok-cxema anroputMa paboTsl onepatopa Switch

Baganue 2.5. [Ipoanamusupyem pabory omepatopa SWitch Ha mnpumepe mporpammsl, peamu3yrouieil MPOCTEHIIHI
KaJIbKYJIATOp Ha 4 JedcTBHsA. 37ech KOHCOJNBHO BBOJSITCS [IBE MEpeMEHHbIe & W D M 3HAK omeparud, KOTOPYI HEOOXOIHMMO
COBEpIUUTH C TUMH mepeMeHHbIMU. Omepatop SWItCh cpaBHHBaeT BBeIEHHBINM 3HAK ONEpALMH CO 3HAKOM, COICP)KALIEMCS B
YeTBIPEX METKax Case, W MPOMU3BOJUT HEOOXOAMMYIO apu(pMETHUECKYIO omepanuio. Pe3ynbTaT BRIBOAWTCS Ha 3KpaH. Eciam 3HaK
OTIepalii HE COBIAAACT C COJAEPIKANMICS B METKAX, TO HA KPaH BBIBOJAUTCS COOOIIEHNE O HEHM3BECTHON OIEpanni.

#include "'stdafx.h"

#include <conio.h> //®aiin conio.h obecnieunBaet 3aaepxkky okHa DOS Ha skpaHe qucruiest
#include <iostream> //Mupextusa include moakrouaer ¢aiin BBoJa—BBIBOIA i0Stream
using namespace std; //TlomkMro4aeT Bce MMEHa U3 MPOCTPaHCTBA UMeH Std
int _tmain(int argc, _"TCHAR* argv[]) //OGBsBICHNE TaBHOM GyHKIME _tmain
{ //Ha4ano riaBHO# QyHKIMEA
double a, b, res; //O0BsIBIICHHE BELIECTBCHHBIX IEPEMEHHBIX
char operation; //O0BsIBIICHIE CUMBOJIBHON TEpEeMEHHOM
cout << ""Vvedite a : "'<<endl; //BbIBOA Ha dKpaH Haanmucu-npuriamnienus: Vvedite a :
cin >> a; //BBOJ 3HAYCHUS TIEPEMCHHON a
cout << ""Vvedite operation : *'<<endl; //BbiBoz Ha »KkpaH Haamucu-npurnamiends: Vvedite operation :
cin >> operation; //BBojx 3HaKa orneparuu
cout << ""Vvedite b : "'<<endl; //BeiBoJ Ha dKpaH Haamucu-npuraanieHus Vvedite b :
cin >> b; //BBox 3HaueHus nepeMeHHoi b
switch (operation) //YcnoBue (¢ uem Oyaet cpaBHeHHE) B omeparope Switch
//Hauano COCTaBHOTO OmepaTopa
case '+': res=a + b; break; //MeTKa ”+” ¥ BBIYHMCIIEHHE TIEPEMEHHOMN €S ISl TOM METKH
case '-': res = a - b; break; //MeTKa ”-” ¥ BBIYHCIIEHHUE IEPEMEHHOM €S JIJIst TOM METKH
case "*': res = a * b; break; //Metka ”*” ¥ BIYHCIIEHUE TIEPEMEHHOM FeS JJIst STOH METKH
case '/': res=a/ b; break; //Mertka ”/” v BBIYUCIICHHUE TIEPEMEHHOM F€S JIJIsl 3TOM METKU
default : cout <<"*Unknown operation'<<endl; //BbiBoz co0O0IIEHHsI O HEU3BECTHO OmepaIu
} //KoHeTI CI0)KHOTO omeparopa
cout << ""Result : " << res; //BBIBOI Ha 9KpaH pe3yJIbTaTa BEIYUCICHUN
getch(); //®yHKIWMs 3aaepxkr okHa DOS Ha skpane
return 0;
} //Komer rnaBHoii GpyHKIMH

5. Be3ycJioBHBIIi onepaTop goto

ITepexon k mr0OOMYy omeparopy NporpaMmbl 0e3 ycioBusl (IMpeKTHBHBIN mnepexox) B cpexe Visual C++2010
OCYIIECTBIISIETCS. C TOMOIIBIO OrepaTopa Oe3ycloBHOTO mepexona o t0. B oriamume ot omeparopa if...else 3ToT omeparop
OCYIIECTBIISIET IEPEXO B HY’)KHOE MECTO IPOTpaMMBbl O€3 BHIITOIHEHHS KaKUX-JIN00 yciaoBuid. OnepaTop MMeeT ClieTyIonni BU:

goto Mertka;

Mertkoii 0003Ha4yaOT Kakoi-1MO0 omeparop, Ha KOTOPBHIH JIOJKEH OBITh OCYIIECTBJIEH MEPEXOJH 3 MECTa YCTAaHOBKH

orepaTtopa goto. B kauecTBe METKH BHICTYIIAET HACHTH()HUKATOP C PACIOI0KEHHBIM 38 HUM CHMBOJIOM JIBOETOYMSI:
Mertka: oneparop;

Kak TonpKO BBINOJHEHWE MPOTPaMMbl JOCTUraeT oreparopa Joto, ympaBieHue Iepegaercs oneparopy, NOMEYEHHOMY

METKO# A.

Baganue 2.6. Ilpoananmsupyem paboTy omeparopa (OtO Ha mpuMepe MpOrpaMMbl U3 3adaHus 2. PacmonokuM omeparop

goto ¢ meTkoil A mepel yCIOBHBIM OIIEPATOPOM, & METKY A — IEepel KOHLOM Iporpammbl. Tenepb YCIOBHBIHM OIEpaTop He
BBIMIOJIHUTCS, T. K. KOMITBIOTED BBIMIOJIHUT onepaTop goto A u nepeliner cpasy k BeiBoay Haamucd ''Perehod po metke *;
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#include "'stdafx.h"

#include <conio.h> /[®aiin conio.h oGecnieunBaeT 3anepkky okHa DOS Ha sKkpaHe qucIIes
#include <iostream> //Mupextusa include noaxiodaer ¢aiin BBoga—BeIBOIA i0Stream
using namespace std; //TlogxMo9aeT Bce MMEHA U3 IPOCTPaHCTBA UMeH Std

int _tmain(int argc, TCHAR* argvl[]) //O6bsBIICHAE TIABHON QYHKIMHA _tmain

{ //Ha4aio rimaBHO#M QYHKIHH
inta, b; //O0BsBICHHE TIEPEMECHHBIX [1EJI0T0 THIIA
int c=2, d=3; //O0BsIBICHHE TICPEMECHHBIX IIEJIOT0 THIIA W UX MHHIIUATNA3AIUS
cout<<"Vvvedite b*'<<endl; //BbIBOZ Ha 3KpaH HaamucH-npuriamenus Vvedite b
cin>>b; //BBoJ1 3HaYEHUsI TEpEMEHHO b
goto A; //Oneparop goto
if (b<10)
{
a=b+c+d;
cout<<"a=p+c+d= "'<<a;
}
else
{
a=b-c-d;
cout<<"a=b-c-d=""<<a;
A: cout<<"Perehod po metke "; //MeTka A ¥ ormepatop BbIBOJIA
getch(); //®yukums 3anepxkku okaa DOS Ha skpaHe
return O;

3aganue 2.7. CaMOCTOATENBHO pa3paboTaTh AITOPUTM U IPOrpaMMy pelieHHs 3a1adn (CIoib30Bath oneparop if...else).
Omnpenenure cBOi HOMEp BapHaHTa KaK HOMEpP KOMIIBIOTEpa.

BapuaHnTts! 3a1aHuii
Bapuant Nel. Hamucate mporpamMmy, KOTOpas BBIUHCISET 4YacTHOE JBYX uucend. lIporpamma Jo0jKHa MPOBEPSTH
MPaBUJIBHOCTh BBEJCHHBIX JAaHHBIX M, €CIH OHH HEBEpHBIC (ICIUTEIb PABEH HYJIO), BBIAABaTh COOOIICHHE OO0 OIIHOKE.
PexomenoBaHHBINM BUJ 3KpaHa:
Borunciienne 4acTHOT O
Beenurte B ogHO¥ cTpoke Aeiumoe u geautenab. Haxmure <Enter>
12 0

Bb1 ominbmce. Jenurenb He 10/1KeH ObITH PaBeH HYJII0

BapuanTt Ne 2. Hanmcars mporpaMMy BBIYMCIIEHHS IUIONIAAM KoJibla. [IporpaMma II0KHA HPOBEPSTH NPaBHIBHOCTD
BBE/ICHHBIX JJaHHBIX. PeKOMEHI0BaHHBII B/ SKpaHa:
Berunciienne nJiomanm KoJbua.
BeeanTe HayaJbHbIE AaHHbIE:
Paguyc koabua (cm) 3.5
Paauyc orBepcrus (cm) 7
Ommnoéka. Paguyc oTBepcTHs He MOsKeT OBITH 00JIbILEe PATUYyCAa KOJIbLA.

BapunanTt Ne 3. Hammcate mnporpaMMy BBIYMCICHHS CTOMMOCTH TIOKYNKM C ydetoM ckuiku. Ckunka B 10%
MPeJOCTaBIIETCS, €clii cyMMa OKynku Oonee 1000 rpH. PekoMeHIOBaHHBIN BUI DKpaHa:
BoryuciieHre CTOMMOCTH MOKYINKH € y4eToM cKuaku 10%.
Beeaure cymmy nokynku: 1200
Cymma nokynku: 1080.00 rpu.

Bapuant Ne 4. Hanmucats nporpaMmy BEIYHCICHHUS CTOUMOCTH MOKYIIKK C Y4eToM cKuaku. Ckunka B 3% npemocTaBisercs,
ecnu cymma nokynku 6osee 500 rpH., B 5% -- eciiu cymma 6ostee 800 rpH. PekoMeH10BaHHBIN BHT JKpaHa:
Boruuc/jieHue cTOMMOCTH MOKYNKH € Y4eTOM CKHIKH.
Beeaute cymmy nokynku: 640
Bam npenocraBasiercs ckuaka 3%
Cymma nokynku: 620.80 rpn.

Bapuant NeS. Hanwmcate nporpamMMmy Juisi NpPOBEPKM 3HAHMS JaThl Haudala BTOpPOM MHpPOBOM BOHHBL B ciyudae
HENpaBUIILHOTO OTBETA, IPOrpaMMa J0JKHA BBIBOAUTH NIPaBUIIbHBIN OTBET. PeKkOMEHI0BaHHBIN BUJ dKpaHa:
B xaxom roay Hayajach BTOpasi MUPpOBasi BOiiHA?
BBeauTe unciio n Haxkmurte <Enter>
1939
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IpaBuiabHo

Bapuant Ne 6. Harmmcate mporpamMmy, KOTOpasi CpaBHMBAeT [Ba BBEACHHBIX C KJIaBHATYphl ducia. IIporpamMma mO/DKHA
yKa3aTh, KaKoe YHCIIO OOJIBIIe, WIIH, €CITH YHCIIa PABHBI, BRIBECTH COOTBETCTBYIOIIEE COOOIIEHIE. PekoMeHTOBaHHBIN BH T SKpaHa:
BBeauTe B 0/1HO cTpOKe ABa HeJbIX yucaa: 34 67
34 mensbuIe 67

BapuanT Ne 7. Hamucate mnporpaMmy, KOTOpas TIPOBEpSCT, SBISAETCS JU BBCICHHOE II€JI0C YHCIO YCTHOC.
PexoMeHn10BaHHBIN BUJ 3KpaHa:
BBeaure nenoe yucao: 23
Yucso 23 — HeueTHoe.

Bapuant Ne 8. Hammcate mporpamMmy, KOTOpas MpOBEpseT, ICTUTCA M HAa TPH BBCICHHOS C KEBIETYPHI V0 UHCIO.
PekoMeH0BaHHBIN BU SKpaHa:
Beeaure neaoe yuciao: 451
Yucao 451 Hale10 HA TPH He AeTUTCS.

Bapuant Ne 9. Hammcats mporpammy, KoTopash BEIYMCIIIET YacTHOE IBYX uYuceld. lIporpamMMa [oiDKHA MPOBEPATH
NPaBWILHOCTh BBEJCHHBIX IaHHBIX M, €CIM OHM HEBEpHBbIC (IEIWTENh paBeH HYJIO), BbIJaBaTh cooOlIeHHE 00 oIluoKe.
PexoMeHn10BaHHBIN BUJ 3KpaHa:

Beruuciienne 4acTHOT O
BeeanTe B 01HOI cTpoKe genuMoe U genautenab. Haxkmure <Enter>
12 0
Bb1 omunoiuce. [lennresb He 10JKeH ObITH PaBeH HYJII0

Bapuant Ne 10. Hammmcate mporpaMmy, KOTOpasi BEIYUCIISCT ONTUMANBHBIN BeC, CPABHUBACT €r0 C PEAlbHBIM H BBIJACT
PEKOMEHAINI0 0 HEOOXOIMMOCTH IIOTIONHETh MU MOXyHeTh. ONTHMAaIbHEIN Bec BRIUHCIACTCSA Mo Gopmyre: poct (cm) — 100.
PexomeHni0BaHHBIN BUJ SKpaHa:

BBenure B 0HOI cTpoKe yepe3 npomyck poct (cm) u Bec (kr): 170 68
Bam Hy:xHO nonoJiHeTh Ha 2,00 Kkr

Bapuant Ne 11. Hanmcare mporpammy, KOTOpas BBIUMCIISIET 4YacTHOE IBYX dYucel. [IporpamMma noibkHa NpOBEpATH
MPaBUJIBHOCTh BBEJCHHBIX JaHHBIX M, €CIH OHH HEBEpHBIC (ICIUTEIb pPABEH HYJIO), BBIAABaTh COOOIICHHE OO0 OIIHOKE.
PexomenoBaHHBINM BUJ 3KpaHa:

Bolunciienne 4acTHOT O
BBeaure B 0HO# cTpoke Aeaumoe U geanrtenb. Haxkmure <Enter>
12 0
B! omnbJmce. Jenurennb He 10/KeH ObITH PaBeH HYJII0

BapuanTt Ne 12. Hammcats mporpamMMy BBIYMCICHHS IUIOMIAAM Konblia. [Iporpamma J1OJDKHA NPOBEPSITH NMPABUIIBHOCTD
BBE/ICHHBIX JJaHHBIX. PeKOMEHIOBaHHBII BU/ SKpaHa:
BorunciieHue mIomagn Koabua.
BeeanTe HayaJbHbIE AaHHbIE:
Paguyc koabua (¢) 3.5
Paauyc orBeperus (cm) 7
Ommnoéka. Paguyc oTBepeTHs He MOsKeT OBITH 00JIbIIE PATUYyCa KOJIbLA.

Bapuant Ne 13. Hanwmcate mnporpamMmy BBIYMCIEHHS CTOMMOCTH IIOKYNKH ¢ y4yeroM ckuakud. Ckunka B 10%
MPeJOCTaBIIETCA, €cli cyMMa OKynku Oonee 1000 rpH. PekoMeHTIOBaHHBINM BUI DKpaHa:
BoryuciieHre CTOMMOCTH MOKYINKH € y4eToM cKuaku 10%.
Beeaure cymmy nokynku: 1200
Cymma noxkynku: 1080.00 rpu.

Bapuant Ne 14. Hanucate mnporpaMMmy BBIUHCIEHHS CTOMMOCTH TIOKYNKH ¢ ydeToM ckuakd. Ckuaxka B 3%
MPEIOCTaBIIACTCS, eclii cyMMa MOKynku 6osee S00 rpH., B 5% -- ecnin cymma 6omnee 800 rpH. PexoMeH1oBaHHBIN BUJ] 9KpaHa!
BbIunciieHHe CTOUMOCTH MOKYIIKH € YY€TOM CKH/IKH.
Beeante cymmy nokynku: 640
Bam npenocraBasiercs ckuaka 3%
Cymma nokynku: 620.80 rpu.

Bapuant Ne 15. Hamumcats mnporpamMmy Juis NpOBEpKM 3HaHWS JaThl Hadajla BTOpPOl MMpOBOM BOWHBL. B ciryuae
HENpaBUJILHOTO OTBETA, IPOrpaMMa J0JKHA BBIBOAUTH NIPaBUIIbHBIN OTBET. PEeKkOMEHI0BaHHBIN BUJ dKpaHa:
B xakxom roay Hayajach BTOpasi MUPOBasi BOiiHA?
BBeauTe unciio n Haxkmurte <Enter>
1939
IIpaBuiabHO
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Bapuant Ne 16. Hamucars mporpammy, KOTOpasi CpaBHMBAET [Ba BBEICHHBIX C KIaBHATYpHI Yucia. [Iporpamma mo/DKHA
yKa3aTbh, KaKoe YHCIIO OOJIbIIe, WIIH, €CITH YHCIIa PAaBHBI, BRIBECTH COOTBETCTBYIOIIEE COOOIIEHIE. PexoMeHTOBaHHBIN BUT SKpaHa:
BBenuTte B 01HO¥ CTpoKe ABa HeJbIX uncia: 34 67
34 mensbuie 67

Bapuant Ne 17. Hammcates mporpamMmy, KoTopash TpOBEpseT, SBISIETCS JIM BBEACHHOE IIeJI0€ YHCIO YEeTHOE.
PexoMeHn10BaHHBIN BUJ 3KpaHa:
BBeauTe mesoe uncao: 23
Ymucio 23 — HeUeTHOE.

BapuanT Ne 18. Hamucate mnporpammy, KOTOpas HpPOBEpSET, JACIHMTCS JH HA TPU BBEGACHHOS C KEBIETYDBI IRJIOC GHCO.
PekoMeH0BaHHBIN BUJ SKpaHa:
Beeaure neaoe yuciao: 451
Yucao 451 Hale10 HA TPH He AeJTUTCS.

Bapuant Ne 19. Hammcate mporpammy, KoTopas BBIYHCIAET 9YacTHOE IBYX umcel. [IporpamMMa mommKHA TPOBEPATH
MPaBWIBHOCTh BBEJCHHBIX JaHHBIX W, €CIM OHH HEBEpHBIC (IEMUTENh paBeH HYINIO), BBIAABaTh COOOIICHHE OO0 OIImoKe.
PexoMmeHni0BaHHBIN BUJL 9KpaHa:

Bbruuciienne 4acTHOT 0
BreanTe B 01HOl cTpoKe geauMoe U geaurtenab. Haxkmure <Enter>
12 0
Bb1 omnoauce. [lenuresb He 10JKeH ObITH PaBeH HYJII0

Bapuant Ne 20. Hammcats mporpammy, KOTOpasi BEIYHCISIET ONTHMANIBHBIN BEC, CPABHUBACT €TO C PEAbHBIM M BBIAACT
PEKOMEHAAINIO 0 HEOOXOIMMOCTH HOMONHETh WX MOXyAeTh. ONTUMATIBHBIA Bec BBIUMCHAETCS O dopmyne: poceT (ecm) — 100.
PexomeHni0BaHHBIN BU SKpaHa:

BBenure B 0HOI cTpOKe yepe3 Nponyck poct (cm) u Bec (kr): 170 68
Bam ny:xHo HaOpatb 2,00 kr

KoHTpoabHbIe BONpockl
. Kaxue oneparops! s13p1ka C++ HCIIONB3YIOTCS AT PeIN3alii Pa3BETBIIONINXCS BBIYUCIUTEIBHBIX IPOLIECCOB?
. B kakux ciyyasix He0OX0MMO MPUMEHEHNE YCIOBHBIX ONEpaTopoB?
. 3anmummTe yCIOBHEIM omepartop if...else B 00mIeM BHIe U OTUIINATE MOPSIOK €r0 BHITOTHCHHUS.
. Uem ornmgaeTcs GJIOK OMepaTopoB OT COCTABHOTO omeparopa?
. 3armmmmTe B 001IeM BHE ONepaTop SWItCh © onuImuTe NOPSIOK €ro BHITOJHEHHS.
. Jlst ero Heobxomum omnepatop break?
. B kakux ciaydasx He0OXOAMMO MPUMEHEHHE orepaTopa goto?
. 3anummuTe B 00111eM BUe onepatop got0 M OMHUIINTE MOPSAO0K €ro BHITOIHEHHS

OO W~
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JlaGopaTopHasi paora Ne 3
PA3BPABOTKA U UCCIIEJOBAHUE HUKINYECKHUX TPOI'PAMM B VISUAL C++2010
(OIIEPATOPBI HUKJIA WHILE X1 DO...WHILE)
Ileas paGoThl: NOy4eHHE IPAKTHICCKUX HABBIKOB B Pa3pab0TKe HMUKIMYECKUX NIPOrPAMM C UCIIOIB30BaHHEM OIEPaTOPOB
nuxta While, do...while.

1. IlukInYecKHue BEIYHCIUTENbHBIC PO ECCHI

B03MOXXHOCTh IOBTOPHO BBIIIOJNHATE HEKOTOPBIE JEHCTBHS OYEHb BaKHA NpPU pa3pabOTKe JIIOOBIX NpOrpaMM |
IPOTPaMMHBIX NPUIOXKEHUH. BrluMcauTensHBI mpolecc, coaepkaluil MHOTOKpaTHBIE BBIUMCICHHS MO OJHHUM U TEM JKe
MaTeMaTHUECKUM 3aBUCHMOCTSIM, HAa3bIBACTCS HUKJINYCCKHM.

[Tukn BBIMOJHAET ONepaTop WM IPYyNIy ONepaTopoB JO0 TeX MOp, MOKAa HUCTUHHO (MM JIOKHO) OMpENeNICHHOE YCIOBHE
OTHOCUTENILHO HEKOTOPOH IepEeMEHHON, Ha3bIBaeMOM MapaMeTpPoM LHUKJIA.

MHOTOKpaTHO HOBTOPSAIOIINECS YaCTH TAKOTO IPOIECCa COCTABISIOT TeJI0 HKJIA.

AJNTOPUTM MUKIHIECKUX CTPYKTYpP IOJDKEH comepkath (puc. 3.1):

1. IToaAroToBKY K HUKJY — IPUCBANBAaHNE HAYaJILHOTO 3HAYCHHS TapaMeTpy IUKIIA.

2. IIpoBepKy yc/10BHs BBIITOJHEHHUS TENa IUKIA.

3. Tesio nuukIa — KEHCTBUS, KOTOPBIE BEIMOIHSAIOTCSA B IUKIMYIECKONW porpaMMe JUTsl pa3HbIX 3HAYCHUH MapaMeTpa [UKIIa.

4. N3menenne (Moaudukanus) 3HAYEHUIl MapaMeTpa HHUKJIA.

Ha puc. 3.1 u3o6paxena 070K-cxeMa aJlrOpUTMa IIUKIMYECKOTO BBIYUCIMTENBHOTO TIpolecca, I/ie TOMUMO XapaKTePHCTHK
OTIEpAIIMOHHBIX OJIOKOB B KauecTBE NpUMepa MPHUBE/ICHBI peajlbHbIe ONIepaTophl.

\

Nanmmanusanus
napamerpa nukia (X=Xp)

Teno mukna

[IpoBepka
YCIIOBUS

Ha

1
1
1
1
1
1
1
1
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1
1
1
1
1
1
1
:
1 (v
! [elictBue
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1

(Y=ax+b)

Moaudukarus
rnapamerpa IH1Kjia
(X=X+AX)

Puc. 3.1. biiok-cxema anropurMa HUKJINYECKOTO BEIUUCIUTENBHOTO MpoLecca

B cpene Visual C++ 2010 nukinyeckue BBIYHCIUTENBHBIC IMPOIECCHI PEANTU3YIOTCS ¢ MOMOIIbI omneparopoB While,
do...while u for, ananu3 KOTOphIX OYAET MPOBEICH HIIKE.

Jis mydinero moHMMaHUsS JEWCTBHSL omeparopoB si3blka C++B Hacrosmiel paboTe cieayeT 3HaTh NEPeBOJ| CIEAYIOIINX
AHIVINICKHX CJIOB:

do - JeJ1aTh, BLITOJHATE;
while - noka;
for - pas.

2. Pazpa6oTka u ucciieoBaHue MPOrpamMM ¢ oneparopom mukJia while B cpeae Visual C++ 2010
Omeparop 1ukiaa While peanisyer BEIYUCIUTENBHYIO CTPYKTYPY IHKJI € MPEAYCIOBUEM M HMEET CIICTYIOINA BHI:
while (Jioruyeckoe BbipazkeHue)
oneparop;
B kauecTBe JIOTHYECKOI0 BbIPA:KEHHUs KCIIOJIb3YETCs OTHOLIEHUE WK JIOTHYECKOE BBIPAXKEHHUE OTHOCUTENBHO MapaMerpa
[MKJIA B BUJIE KAKOT0-TO yCIOBHUs. ECITM OHO MCTHHHO, TO TEJIO [HKJIA (0MepaTop) BBIMOIHIETCS IO TEX MOp, T0KAa BhIPAXKEHHE HE
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[IEPECTAHET BBINOJHATHCS, T. €. HE CTAHeT JIOKHBIM. OmepaTrop MOKeT ObITh MPOCTHIM HJIM COCTABHBIM (M3 HECKOJIBKHX
OTIEpaTOPOB, 3aKITIOYCHHBIX B (PUTYpPHBIE CKOOKH).

Briok-cxema anropuTMa MUKIHYECKOTO BBIUMCIUTEIHHOTO MPOIECca ¢ MPEIYCIOBHEM, PEaTH3yeMOTO OIepaTopoM IHKIIa
while, npusenena na puc. 3.1.

Hccnemyem npocreiinryro mporpammy ¢ oreparopom imkiaa While.

3aganme 3.1. MccnenoBath mporpamMMy BRIYHCICHUS 3HadeHHA QyHKOUH: Y=ax + sin(7X), eciy 3HaYeHUE X H3MEHSETCA
OT Xp 0 Xk ¢ maroM Ax, rae Xo=1, X,=2, a Ax=0,2. brok-cxema anropurMa pemieHus NaHHOH 3aadll IpuBeAeHA Ha puc. 3.2.
Heo6xo1uMo BBECTH KOJ[ IPOrPaMMBI, TIOCTPOUTD PEIICHUE W IPOU3BECTHU BHIYMCIICHUYS.

OrnpeenuM TUIIBI M 3HAYEHHS UCXOJHBIX JIAHHBIX, KOTOPBIC IOHAIO0ATCS ISl PEICHHS 33 1auu:

a — KOHCTaHTa, MHUIMATM3UPYEM €€, Kak a =2 | OIpee/iuM ee THI Kak Nt (uernoe);

T — KOHCTaHTa, ¢ MHIIHaTu3upyeM kak pPi = 3.14, tum double (meiicTBuTENEHOE ABOWHOM TOYHOCTH);

Xo — mepeMeHHas, 0603HaunM ee kak XN, tum double;

Xk — TlepeMerHast, 06o3HaunM ee kak XK, tum double;

Ax — TiepeMenHas, 0003HaunM ee kKak dX, Tum double;

X — mepeMeHHast, 0603HaYmMM ee Kak X, Tum double;

y — mepeMeHHas, 0003HaunM ee kak Y, Tum double.

Biiok-cxeMa anroputma perieHus JaHHOTO 3a/IaHus TIPEICTaBICHa Ha puc.3.2.

BBox a, pi, xn,
xk,dx

’ Teno nuxkia

X=Xn

Her
x<=xk -
Jla

y=a*x + sin(pi*x)

|

BeiBox Xmy

!

( 3aBepmieHue )

Puc. 3.2. biok-cxema anroputma pemeHus 3ananus 3.1

BBenure 1 BBINOJIIHUTE TPOTPAMMHBINA KO, PeIM3yIOINi JaHHBIH anroputM. OOpaTuTe BHUMaHHE Ha CIIBUT (PUT'YPHBIX
CKOOOK, OTpaHMYMBAIOIINX CIIOKHBIE OIIEPaTOPbl, OTHOCUTEIBHO CKOOOK, OXBATHIBAIOIINX TEJIO TIIABHON (DYHKIUH.

#include "'stdafx.h"

#include <conio.h> /[®aiin conio.h oGecnieunBaeT 3anepkky okHa DOS Ha 9KkpaHe JucIies
#include <iostream> //Mupextusa include noaxiodaer ¢aiin BBoJa—BbIBOA i0Stream
using namespace std; //TloAKIrOYaeT BCe MMEHa U3 MPOCTpaHcTBa nmen Std
int _tmain(int argc, TCHAR* argvl[]) //O0BsBIIEHNE TIIaBHON QyHKIMK _tmain
{

const int a=3; [/Maunpanu3anus 1eaoi KOHCTAHTHL a

const double pi=3.14; [/Munnnanu3anus qefiCTBUTEILHONM KOHCTAHTEL 7T

double x, y, xn, xk, dx; /InepemenHbIX U mapameTpa nukna: Y, X, Xo, Xk 1 Ax

cout<<" Vvedite xn, xk, dx: ""<<endl; //Bomnpoc Ui BBOJIa MapaMeTPOB UKIIA
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cin>>xn>>xk>>dx;
cout<<''xn=""<<xn<<" xk="'<<xk;
cout<<" dx="‘<<dx<<endl;

X=Xn,

cout<<™ X "<<" Y "<<endl;
while (x<=xKk)

//BBOA, MCXOIHBIX JAHHBIX
//BBIBOI MCXOIHBIX JAHHBIX
//BBIBOI MCXOIHBIX JAHHBIX

/[TloATOTOBKA K ITUKITY — MPEIOCTaBICHUE HAYaIbHOTO

//3HaYeHHS TapaMeTpy IHKIIA - IEPEMEHHOM X

//BeIBOJ Ha 3KpaH 3arooBKOB X 1 7Y
//Onepatop while (ycnoBue muxia x < Xy

{ //Ha4ajo cocTaBHOTO omeparopa
y=a*x + sin(pi*x); //BbraucneHue AeicTB. MepeMEHHOHN Y Ha JaHHOM Iare
cout<<x<<" "<<y<<endl; //BbIBOJI Ha DKpaH JCHCTBUTEIBHOM MTEpEeMEHHON Y
X=x+dXx; //BbIYHCICHHE CIIEYIOIIEro 3HAYCH S MapaMeTpa MuKia X

//KoHel cocTaBHOTO OIepaTopa
getch(); //®yukIHs 3amepkku okHa DOS Ha skpane
return O;
} //KoHer TaBHOM (YHKITHH

B pe3ynbTate BRITOTHEHHS JaHHOW MPOTPaMMBbI MOTYYUM CJIEAYIOLINE PE3yTbTaThl:

X Y

1.0 3.0015
1.2 3.01376
1.4 3.24963
1.6  3.84816
1.8 4.8099
2.0 5.9968

Co3pnaiite B TekctoBoM nporieccope Word daiin Pesynsrar ®@amuius_Jlp3. [Mons nokymenTa caenaiire mo 0,5 cm.

IMomectute okno DOS ¢ pesynbratamu perieHus 3axanus 3.1 B uentpanpHoil yactu okHa Microsoft Visual Studio mioke
nporpamMMHOTo Koma Lr3-1.cpp (cM. puc. 1.2) n Haxxmure kiaapunry <Prt Scr>, mocne dero BCTaBpTe MOMYICHHYIO KOTHIO SKpaHa
B ¢aitn Pesyasrar_@amuiausa_JIp3. Haxg BcTaBieHHBIM PHUCYHKOM IPOCTaBbTEe HOMep 3amaHus — 3-1. daiin pe3ynpTaToB He
3aKpBIBATE [0 TIOJYICHHUS OLIEHKH 32 BBHIIIOJIHEHHYIO IIPAKTHIECKYIO YacTh pabOTHI B TETPa/Ib C OTYETOM.

3akpoiite okHo DOS, oTkpoiiTe myHKT MeHIO @Daii/1 U BHIIIOIHUTE KOMaHAy 3aKPbITh pelleHue.

!Banmanue! Pe3yabTaThl cleAyomux 3aaHuil JaHHOI J1a0opaTOpHOil padoThI cOXpaHsiTe CTPOro B COOTBETCTBHH
¢ MPHUBE/IEHHBIM BbIIIIE NOPSIIKOM J1elicTBHIA!

3amanme 3.2. CaMOCTOSITENBHO pa3paboTaTh AITOPUTM M IPOrpaMMy JJisi BBIYMCICHHS TepeMeHHOW Y (HCHOJB30BaTh
omeparop While 1 KoHCONBHBIH BBOA-BBIBO IIepeMeHHBIX). OmpeienuTe CBOM HOMep BapHaHTa Kak Homep kKommbiotepa. [lepen (1)
pa3paboTKOH TMPOrpaMMHOTO KOJa HAa4epTUTE B OTYETE OJIOK-CXEMY alrOpHTMa PEeIICHMS W 3aIliIINTe TaM jke Ha s3bike CH++
(hopMymy mms BeIAUCICHUS Y.

Taoauma 3.1 Hcxoanbie fanubie U Gopmy.asl s pacuera Y (3aganue 3.2)
Ne Bapuanra ®dopmyna s pacuera Y 3HaueHus X, a, B
1-3x 2 7a Xo=0;  x=1,0;
Y =ct +C0S“ 5x +¢e 01 a=
1 91+2X Ax=0,1; a=1,77
3 Xo=0; X=1,0;
cos®(x+a)—7(x+a 0™ k=1t
2 Y = ( ) 4( ) Ax=0,1; a=1,77
tg(x +a)
3a+1 %=0;  x=1,0;
3 cos Ax=0,1; a=1,77
Y =
sin® 3x +e*?
-3 2 Xo=0; X=1,0;
sin(x+a)—cos“{x+a
4 Y= ( ) 7 ( ) Ax=0,1; a=1,77
(x + a)
5 2
4a“ +1
g— Xo=0; X=1,0;
Y = 4 Ax=0,1; a=1,77
cos® 2x + 22
L 1-x 4 5a Xo=0;  x=1,0;
Y =sin——+1g 'bx+e —0.1: a=
6 1+x g Ax=0,1; a=1,77
. 3 2 Xo=0; Xk=1,0;
sin®(x+a)—arccos “(x+a 0~ k=Y
7 Y = ( ) 7 ( ) Ax=0,1; a=1,77
cos(x +a)
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3 Xo=0; Xk=1,0;
X" +1 0= k=4,Ys
8 ctg 2 Ax=0,1; a=1,77
Y=o
cos? 5x +e32
3 L2 Xo=0; X=1,0;
ctg”(3x+a)-sin“(x+ 7a 0=V k=1,Y,
9 y=" ( (5) )3( ) Ax=0,1; a=1,77
X+ a
. 34x+1
10 arcsin® —— %6=0:  x=10:
Y=— X Ax=0,1; a=1,77
ctg “3x +e°2
3 4x+1
171 arccos ° ——— %o=0:  X=L.0:
Y=— 3 Ax=0,1; a=1,77
tg<3x+e°?
. 3 2 Xo=0; X=1,0;
SIN"\X+a)—Cos~(X+a
12 Y= (c+a) 2 (x+a) Ax=0,1; a=1,77
(x+a)
13 3 Xo=0; Xk=1,0;
2x° +1 0=V k=Y
arcetg === Ax=0,1; a=1,77
Y =
c0s? 5x + 32
3 : Xo=0; X=1,0;
tg°(x+a)-5(sinx+a 0~V k=+4,Y,
14 v==2 ( : 3) ( 2 ) Ax=0,1; a=1,77
sin®(x+a)
1-x .9 5 Xo=0; Xc=1,0;
15 Y=tg o +sin®Sx+e™ Ax=0,1; a=1,77
_ X+1 %=0;  x=1,0;
16 v SN Ax=0,1; a=1,77
sin? 5x + %2
-3 2 Xo=0; X=1,0;
SIN"{X+a)—Cos~{X+a
17 Y= ( () Y (x+a) Ax=0,1; a=1,77
X+a
3 2 Xo=0;  %=1,0;
t X+a)—arccos "\ x+a 0 ’ k=4,
18 y="19 ( ) 7 ( ) Ax=0,1; a=1,77
(x+a)

3. UccaenoBanne oneparopa nukJja do...while u pazpadorka nporpaMm ¢ ero HCIoJab30BaHHEM

Oneparop mukia do...while peanu3yer BBIYUCIUTENBHYIO CTPYKTYPY IHKJI ¢ MOCIEYCI0BHEM U UMEET CIIeTYFOLNN BHI;:
do
omeparop;
while (s1oruueckoe Boipaxenue);
B kadecTBe JIOrM4ecKOro BhIPaKEHUsI HCIIOJIb3yETCs OTHOLICHUE MM JIOTUUECKOE BhIP@KEHHE OTHOCHTENIFHO HapaMeTpa
[MKJIA B BUJIE KAKOr0-TO ycloBus. Ecii OHO MCTHHHO, TO TEJIO IMKJIa (0MmepaTop) BBIMOJIHIETCS IO TeX MOop, I0Ka BhIPajKeHne He
MepECTaHET BBIMIOJHATBCS, T. €. HE CTaHeT JIOXKHbIM. OmepaTop MOXeT ObIThb NMPOCTHIM MJIM COCTaBHBIM (M3 HECKOJIBKUX
OMEPATOPOB, 3aKIIOUYEHHBIX B pUrypHbie cKoOKH). OCHOBHOE OTIIMUHKE onepaTopa ukia do...while ot oneparopa while cocrout B
TOM, YTO 3JIeCh YCJIIOBHE OTHOCHTEIHHO MapamMeTpa IMKIJIA MPOBEPSETCs IOCIE BEHIMONHEHH Tela mukia. [lostoMmy omepartop
do...while BeImonmHSETCS KaK MUHUMYM OAHMH pa3. BIOK-CXeMy BBIYHCIHTENHFHOTO HpOIEcca, PEall3yIoNmIero OnepaTop IUKIa
do...while, npoanammsupyem Ha npumepe pemenus 3aganus 3.3 (puc. 3.3).

3aganme 3.3. McciemoBarh IporpaMmy BhIMUCICHHS 3HaueHus QyHkuun Y = sin3(x - a)— COS2 (X + a)3 JUI 3HAYEHUH

aprymeHTa x ot Xo=0 mo X,=1 ¢ marom Ax=0,2 (ucronp3oBath onepartop do...while 1 KOHCONBHBIN BBOJ-BBIBOJ MEPEMEHHBIX).
Bbnok-cxema anropuT™Ma pelleHHs JaHHOW 3ajadn npuBeleHa Ha puc. 3.3. HeoOxommmo BBeCTH KOJ NPOrpaMMBbl, HOCTPOUTH
pelIeHne U IPOU3BECTH BEIYUCIICHUS.

OmnpenenyM THITH ¥ 3HAUYCHHST ICXOIHBIX JaHHBIX, KOTOPBIE MIOHAI00STCS sl pelIeHHs 3a1a4H:

a — KOHCTaHTa, MHUIMA3UpyeM ee, kak a = 0,3 u onpenenum ee Tun kak double (neficTBurensHoe nBOMHHON

TOYHOCTH);

Xo — nepeMeHHas, 0003HaunM ee Kak XN, T double;

Xk — nepeMenHas, o6o3Haunm ee Kak XK, Turm double;

AX — mepemenHast, 0003HaunM ee kak dX, Tum double;
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X — mepeMeHHasi, 0003HauuM ee Kak X, Tun double;
y — nepeMeHnHas1, 0603HaunM ee kak Y, tur double.
Biiok-cxeMa airopuTMa pelieHus JaHHOTO 3aIaHKs IIpeaCcTaBiIeHa Ha puc.3.3.

HauaJuo

BBoa a, xn,
xk’.dx

X=XN Teno uukia

Y =sin®(x—a)—cos?(x +a)*

|

BobiBox Xmy

3aBepuieHue

Puc. 3.3. briok-cxema anroputMma pemreHus 3amaHus 3.3

BBenute 1 BBIOJIHUTE TPOTPAMMHBIN KO, PeNIM3yIOINi TaHHBIH anroput™M. OOpaTrnTe BHUMaHHE HA CABHUT (PUTYPHBIX
CKOOOK, OTpaHMYUBAIOIINX CIIOKHBIE ONEPaTOPbl, OTHOCUTEIBHO CKOOOK, OXBAThIBAIOIIMX TEJIO IIIaBHON (DYyHKIIUH.

#include "'stdafx.h"
#include <conio.h>
#include <iostream>
using namespace std;

[/@aiin conio.h ans 3ameprxku okaa DOS Ha 9KpaHe aucIuIest
//Iupektusa include noaxmrouaer ¢aiin BBoga—BbIBOIA i0Stream
//TloAKITIOYaeT BCe MMEHa U3 MpocTpancTa umeH std

int _tmain(int argc, TCHAR* argv[]) //O6BsiBIIcHNE TIaBHOH QyHKIME _tmain
{

double a=0.3;

double x, y, xn, xk, dx;

cout<<" Vvedite xn, xk, dx: "<<endl;
cin>>xn>>xk>>dx;

[MHunmanu3anus KOHCTaHThI a

/lnepemennbIx 1 mapameTpa mukia: Y, X, Xg, Xk 1 AX
//Bormpoc [uis BBOJIa MapaMeTpoB IHKIIa

//BBOJ MCXOMHBIX JAHHBIX

cout<<''xn=""<<xn<<" xk= ""<<xk; //BBIBOJ, HCXOAHBIX JaHHBIX

cout<<" dx=""<<dx<<endl; //BBIBOJ, UICXOIHBIX JAHHBIX

X=XN; //TIoATOTOBKA K ITUKITY — MPEIOCTaBICHNE HA9aIbHOTO
//3HaYeHHs mapaMeTpy IUKIIA - IEpeMEHHOH X

cout<<" X "<<" Y "<<endl; //BbIBO/ Ha 3KpaH 3aroyioBKoB ”X* u ”Y*

do //Hauaino onepatopa do...while

{ //Hauaio cocTaBHOTO oneparopa
y=pow(sin(x-a),3)-pow(pow(cos(x+a),3),2);  //Beluncienue aAeiicTB. MepEMEHHON Y HA JAHHOM Ilare
cout<<x<<" “<<y<<endl; //BbIBOJI Ha 3KpaH JEHCTBUTEILHON MEPEMEHHOM Y
X=x+dXx; //Bpraucnenue cliefyromero 3Ha4eH sl napamerpa Hukia X

//KoHell cOCTaBHOTO orepaTopa

while (x<=xKk);
getch();

/{Oneparop while (ycnosue nmkia X < Xy,
//®ynkuus 3anepxxku okHa DOS Ha skpaHe
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return O;

} //KoHer riaBHOM ()yHKIIHMH
B pesysbTaTe BHIOJHEHUS JAHHOM IIPOrPaMMBI TIOJIYYUM CJIEAYIONIME PE3YIIBTATHI:
X Y

0 -0.786027

0.2 -0.457797

0.4 -0.19919

0.6 -0.0318825

0.8 0.101485

1 0.266995

3ananne 3.4. CaMOCTOSITENBHO CO3AalTe MPOEKT JUIS BHIYMCICHUS GYHKIMH Y TI0 331aHHOI (JOpMyJie B COOTBETCTBUH CO
CBOMM BapHaHTOM (HOMep KoMmmbioTepa). BapuaHTel 3amanuii HaxonsaTces B Tabmume 3.2. BBox MCXOMHBIX JaHHBIX OpPTraHU3YHTE
HETIOCPEICTBEHHO B TIporpamme. THIT HCXOMHBIX MaHHBIX — double.

Iepen (!) pa3paboTKOH MPOrpaMMHOTO KOJa HAYEPTHTE B OTYETE OJIOK-CXEMY alrOpUTMa PEIICHHS U 3alUIINTE TaM JKe Ha
s3pike C++ Qopmyny mnst BbramcieHust Y. Pesymbrathl coxpanure B ¢aie Pesyabrar ®@ammuus_JIp3 B mamke d:\PE-
11\@amumus\JIp3 B mogo6HOM puc. 1.2 Buze.

Tadanuna 3.2 Hcxonnble nannbie H popmyasl s pacuera Y (3aganue 3.4)

No Bapuanra ®dopmyna ans pacuera Y 3HaueHus: Xg, Xk, AX ¥ a,
a a Xo=0; Xk=1,0;
1 Y= a+ﬁ -3 1+ﬁ Ax=0,1; a=1,77
a +X a” +X
o a4+l
i Y=zt Zooxe 2 poa Py
1+a? ” ’
Xo=0; Xk=1,0;
3 Ax=0,1; a=1,77
Xo=0; X=1,0;
4 Ax=0,1; a=1,77
%=0;  x=1,0;
5 Ax=0,1; a=1,77
Xo=0; X=1,0;
6 Ax=0,1; a=1,77
Xo=0; X=1,0;
7 Ax=0,1; a=1,77
ESR Y
e 2 +e 2 XO:O; szl,o;
8 Y= — Ax=0,1; a=1,77
2 3
1+ 5 42
2 2
lg\l+ x4)
Y= g‘ > %X=0;  x%=1,0;
9 W2+ (x2+1 Ax=0,1; a=1,77
1+ +
2 2
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2,5
X) x=0;  x=1,0;
10 a Ax=0,1; a=1,77
a Xo=0; X=1,0;
11 - 7 Ax=0,1; a=1,77
a“ +x
+1 Xo=0; Xk=1,0;
12 Ax=0,1; a=1,77
2,5
[XJ Xo=0;  x=1,0;
13 a Ax=0,1; a=1,77
14+ %2
Y=In[1+\/1+x2)+L Xo=0; X=1,0;
14 [ ad Ax=0,1; a=1,77
1+
2
Y =tg——+sin“5x+e =01 a=
15 gl+x Ax=0,1; a=1,77
2
1-Xx
1+ cos 5 B X=0;  X=1,0;
16 Y= 1+x" o 2 Ax=0,1; a=1,77
2
_ .3
1+ ! a4
l+a
2
Y = In(1+ v1i+ x2)+1+—x Xo=0; X=1,0;
17 at Ax=0,1; a=1,77
1+ —
2
S|n3‘a+x2)
Y= X=0;  x=10;
5 =0.1: a=
18 Bl (241 Ax=0,1; a=1,77
a+ +
2 2

4. TlporpaMmMmupoBaHue BJIO:KeHHbIX HukJI0B B Visual C++ 2010

[{uKIIbI MOXKHO BKJIAJIBIBATE JPYT B Apyra. DTO CIeAyeT U3 3amucy B 00IIeM BHe, HanpuMep, oreparopa mukia While:
while (sioruueckoe BbIpa:keHue)
omeparop;
rJie oneparop — Jito00ii orepaTop, B TOM YUCIIE U CIOKHBIM, COCTOSIIMN U3 HECKOJILKUX onepaTtopoB. T. K. HCKIIOYESHUIT n3
3TOTO NpaBmia B A3b1ke C++ HeT, TO B KaueCTBE OIepaTopa MOXKET ObITh UCTIONB30BaH JIF000H U3 ONEepaTOPOB IUKIIA.
Tora BI0KEHHBIN LUK ¢ oriepatopoM While Gymer umers clieyromuil Buj:
while (Jioruueckoe BbIpazkeHue)
{
while (sioruuyeckoe BbIpaKkeHue)
oneparop;
;
I7ie omepaTop — J1t000it ornepaTop, B TOM YUCIIE U CIIOKHBIH.
[Ipoananusupyem pabdoty mporpammsl B Visual C++ 2010, ncrons3yromel Takylo BBIYHCINUTEIbHYIO KOHCTPYKIIHIO, Kak
BJIOKCHHBIW ITUKII, MM [IUKJ B IUKJIC.
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4 5
3apanme 3.5. MccnenoBarh HporpaMMy BBIYHCICHHS 3HAdeHUS QYHKUHH S= Y, Zsin3(knx—a) JUISL HEKOTOPOH
n=1k=1

NepPEMEHHOM X (MCIOJIB30BaTh BIOKEHHBIM UK ¢ onepatopoM While ¥ KOHCOJBHBEIN BBOA-BBIBOA IIEPEMEHHBIX). BIoK-cxema
arOpPUTMa pEIEHUs JaHHOM 3a1aun mpuBeneHa Ha puc. 3.4. HeoOX0auMMO BBECTH KO MPOrPaMMEI, MTOCTPOUTH PELICHHE H
NPOU3BECTH BLIYKMCIICHUS.

OrmpesenuM THIIBI U 3HAYEHUST UCXOIHBIX JaHHBIX, KOTOPBIE MOHAT00ATCS IS PEIICHUS 3a1auu:

a — KOHCTaHTa, MHUIHATU3HPYeM ee, Kak a = 1,4 u onpenenum ee tun Kak double (neficteurensHoe nBoitHON

TOYHOCTH);

X — mepeMeHHast, 0603HauMM ee Kak X, Tum double;

y — nepeMeHHas, 0003HaunM ee kak Y, Tum double;

S — mepeMeHHas1, 0003HaYMM ee kKak S, Tum double.

BBox a, X

’ OCHOBHOM UK

BitoxxeHHBIA 1TUKTT

< keker >
v

BeiBOa y

i y=y+ sin*(knx-a)

BriBoax S

3aBepuieHue

Puc. 3.4. bnok-cxema ainropurMa peleHus 3aiaHus 3.5 ¢ UCMONb30BAaHUEM BJIOKEHHOTO LIMKJIA

BeenuTe u BRIOIHUTE IPOTPaMMHBIHN KO, peaTH3yIONIHiA JaHHBIH anroputM. OOpaTtnTe BHIMaHHE Ha CABUT (PUTYPHBIX
CKOOOK, OTPaHWYMBAIOIINX CIIOKHBIE ONIEPATOPHI, OTHOCUTEIEHO CKOOOK, OXBATHIBAIOIIUX TEJIO TJIABHON (YHKITHH.
#include "'stdafx.h"

#include <conio.h> /[®aiin conio.h obecnieunBaeT 3anepkky okaa DOS Ha skpane
#include <iostream> //Mupexrusa include noakirouaer ¢aiin BBoJa—BBIBOIA i0Stream
using namespace std; //TloxkioYaeT Bce MMEHa U3 MPOCTpaHCTBA UMeH Std

int _tmain(int argc, _TCHAR* argv[]) //OGBsBICHNE TIaBHOM GyHKIMK _tmain

{
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const double a=1.4;
double x, y, n, k, s;

cout<<" Vvedite x ""<<endl;

cin>>x;

cout<<'x=""<<x<<" a= ""<<a<<endl;

n=1,;

s=0;
while (n<=4)
{

y=0;

k=1;

while (k<=5)
{

y=y+ pow(sin(k*n*x-a),3);
cout<<k<<" y= "<<y<<endl;

k=k+1;

S=s+y;
cout<<n<<"
n=n+1;

}
getch();
return O;

}

s = "'<<s<<endl;

//Maunpanu3anusa KOHCTAHTEL a

/IMannpanu3anus nepeMeHHBIX U TapaMeTpoB LUKIA: Y,X, S, N u K
//Bompoc st BBoJIa X

//BBop TIepeMEeHHOM X

//BBIBOJ MCXOIHBIX JAaHHBIX

//TloATOTOBKA K IUKITY — IPEAOCTaBICHHE HAYaIbHOTO
//3HaYeHHS TapaMeTpy IHKIIA - IEPEMEHHOI N
//HavansHOe 3Ha4YCHHE IEPEMEHHOM S A CYMMHUPOBaHHUS
/lOnepatop while (ycnoeue 1ukia N < 4)

//Hauano cocTaBHOTO OrepaTopa — BIOKECHHOT'O KA
//HavansHOe 3Ha4YCHHE IEPEMEHHO Y sl CYMMHPOBaHHSI
//TloAroTOBKA K HUKJIY — MPEIOCTABICHUE HAYAIbHOTO
//3HaYEeHUS TIapaMeTpy IUKJIA - TepeMeHHOM K
//Brnosxennstit oriepatop While (yciosue 1ukia k < 5)
//Hagamo cocTaBHOTO omepaTopa

//CymmupoBanwue Y Ha K-oMm mmare

//BBIBOZT Ha SKpaH NepeMeHHo Y Ha k-oM mmare
//BBIYHCIICHUE CIIEAYIOIIETO 3HAYEHHS MapaMerpa mukna K
/[Kower; cocTaBHOTO onepaTopa

//CymMmupoBaHue S Ha N-OM IIare

//BbIBOJ Ha 3KpaH NepeMeHHOM S Ha k-oM miare
//BBIUUCIICHUE CIIEYIONIEro 3HaYeHUsI TIepeMEeHHON N
//KOHeI[ COCTaBHOTO OMEepaTopa ¢ BIOKCHHBIM IHKJIOM
//DyHkMs 3aaepxkku okHa DOS Ha sKpaHe

//KoHer| r1aBHOH ()yHKIIUA

PeSyJ’IBTaTLI BBIYHMCIICHUHA MNpUBCACHBI HA PUC. 3.5. HpOMe)KyTO‘IHBIe peE3yJIbTaThl BBIYUCIICHUMA BBIBOJATCA HA 3KPaH IJIA
JAOMOJIHUTCIIBHOTO KOHTPOJIA IMMPABUIIBHOCTU pa6OTbI nporpaMmMbl (TeCTPIpOBaHI/IiI HpOFpaMMBI).

Uvedite x

-4
=1.4

Mhzhoholols Mool Wlo ool
o nmiun 1 T 1 O I | o nmniun

Moozl

a= 2.3

-0.48065
—0.370455
0.476942
0.472016
-0.526753
-0.5%26753

0.11@1925
0.10627
0.108225
m.225993
-0.21643
-0.743183

0.8473%6
0.8413%2
m.388923
1.20605
1.20274
0.459557

—0.0032253
m.121842
0.938967
1.79397
1.94211
2.40866

Puc. 3.5. PesynbraTs! BerunciacHuit st 3aganus 3.5

3aganmne 3.6. CaMOCTOSATENFHO CO3JAliTe MPOEKT YIS BRIYUCICHUS QYHKIUK Y IO 3aJaHHOW (pOpPMYJe B COOTBETCTBUH CO
CBOMM BapHaHTOM (HOMEp KOMITbIOTepa). BapuanTsl 3aanuii HaxoasaTcs B Tabmuiie 3.3. BBOI HCXOMHBIX JAaHHBIX M BBIYHCICHHUS
opraHu3yiTe Mo aHajoruu ¢ 3aganuem 3.5.
Iepen (!) pa3paboTkol MPOTPAMMHOTO KOJIa HAYEPTUTE B OTUETE OJIOK-CXEMY alTOpUTMa PEIIeHUs U 3armuimmTe Gopmyny

IUTS BBIYMCIIEHUH Ha s13bIke C++.
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Ta0auna 3.3 Hcxoanbie nanuble u popmyasl 1is pacuera Y (3aganue 3.6)

Ne Bapuanra ®opmyna s pacuera Y 3HaueHus X
1 6 5 4 3 x=0,7; a=1.7
s= Y Ysin"lknx® -a
n=1k=1
2 6 34 3 x=0,4; a=1.7
s= Y X ylknx® —ak
n=1k=1
3 4.3 4 5 x=0,6; a=1.7
s=> >tg (knx —a)
n=1k=1
4 5 4, 5 x=0,8; a=1.7
s= Y Yylknxc-a
n=1k=1
5 43 5 3 x=0,4; a=1.7
s= > >1g (knx —an)
n=1k=1
6 3 8, 2 x=0,5; a=1.7
s= Y Y ylknx" —ak
n=1k=1
7 6 4 3 5 x=0,6; a=1.7
s= ) > tg°knx> —ax
n=1k=1
8 5 44 3 x=0,4; a=1.7
s= Y Y ylknx®—an
n=1k=1
9 43 4 6 x=0,8; a=1.7
s= Y Ysin (knx —ax)
n=1k=1
10 3 .86 4 9 x=0,2; a=1.7
s= Y Y tg°lknx° -a
n=1k=1
11 5 44 3 x=0,4; a=1.7
s= Y Y ylknx” —ax
n=1k=1
12 4 5 3 x=0,3; a=1.7
s= Y Ysin“lknx® -a
n=1k=1
13 3 I3 5 x=0,5; a=1.7
s= Y Y ylknx’-an
n=1k=1
14 5 4, 3 x=0,9; a=1.7
s= Y Xylknx® —ak
n=1k=1
15 4 5 3 6 x=0,4; a=1.7
s= Y Ysinlknx® —an
n=1k=1
16 4 5 4 3 x=0,5; a=1.7
s= ) Ycos”\knx~ —ak
n=1k=1
17 3 64 > x=0,4; a=1.7
s= Y Y ylknxc-an
n=1k=1
18 4 5 4 3 x=0,6; a=1.7
s= Y >tg”lknx” —an
n=1k=1

KonTpoabHbIe BONPOCHI
. C moOMOIIBIO KaKUX JICHCTBHN PEATH3YIOTCS UKIMYECKHE BEIYUCIUTENbHBIC MPOLEecChl B si3bike CH++7?
. 3anmiuTe B 001IEM BHjIE oniepatop Iukiaa While wu onwmmimre, Kak OH BBITOJHSIETCS.
. 3anmiute B 001eM B oneparop ukiaa do... while u onuinTe, Kak OH BBIIOJHAETCS.
4. Tlepeuncnure, 4TO TOIDKHO OBITH B KOHCTPYKITHH ITHKIIA.
7. CKOIBbKO pa3 BBIOTHUTCS omeparop rmkna int i=1; while(i>3) i=i+1; ?
8. CkoJIbKO pa3 BeIMOJHUTCS omeparop mukina int x=1; do x=x+1; while(x>3); ?
9. CKoIbKO pa3 BBIMOTHUTCS omeparop mukiaa int i=1; while(i<3) i=i+1; ?
10. Ckonbko pa3 BHIONHHUTCS oneparop uukna int x=3; while(x>1) x=x+1; ?
11. Cxonbko pa3 BEINONHHATCS onepatop uukiaa int x=1; while(x<=3) x=x+1; ?
12. Yemy Oyner paBHAThCS X mocie Beixoaa u3 mukia int x=1; do x=x+1; while(x<3); ?

W N =
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JlaGopaTopHnas pagora Ne 4
PA3BPABOTKA U UCCJIIEJJOBAHUE HUKJIUYECKUX ITPOI'PAMM B VISUAL C++2010
(OIIEPATOP IUKJIA FOR)

Heap padoThI: MOTyUYEHHE NMPAKTHUECKUX HABBIKOB B Pa3padOTKE IUKIMYECKUX MPOrPaMM C HCHOJIB30BAHHEM OIEpaTopa

nukia for.
1. IlukInYecKHue BEIYHCIUTENbHBIC PO ECCHI

B03MOXXHOCTh ITOBTOPHO BBIIOJNHATE HEKOTOPHIE JEHCTBHS OYEHb BakKHA IIPH pa3paboTke JIOOBIX IpOrpaMM H
NPOTPAaMMHBIX TIPHJIOKEHHH. BBIYMCIUTENBHBIN mHpolece, colepiKaliuii MHOTOKpAaTHBIC BBIYHCICHUS IO OJHHUM M TEM JKe
MaTeMaTHYeCKUM 3aBHCUMOCTSIM, Ha3bIBAETCS HMKINYECKHM.

ITukn BBIMOJIHAET ONEpaTop WM IPYyNIy ONEepaTopoB IO TeX IMOp, MOKa MCTUHHO (WM JIOXKHO) OMNPEAETICHHOE YCIOBUE
OTHOCUTENILHO HEKOTOPOH IepEeMEHHON, Ha3bIBaeMOM MapaMeTpPoM LHUKJIA.

MHOTOKpaTHO HOBTOPSAIOIINECS YaCTH TAKOTO IPOIECCa COCTABISIOT TeJI0 HKJIA.

AJITOPUTM TIMKIHYECKUX CTPYKTYP JAOJDKEH comepskars (puc. 4.1):

1. IToaAroToBKY K HUKJY — IPUCBANBAaHNE HAYaJILHOTO 3HAYCHHS IIAPAMETPY IIUKIIA.

2. IIpoBepKy yc/10BHs BBIITOJHEHHUS TENa IUKIA.

3. Tesio nuukIa — KEHCTBUS, KOTOPBIE BEIMOIHSAIOTCSA B IUKIMYIECKONW porpaMMe JUTsl pa3HbIX 3HAYCHUH MapaMeTpa [UKIIa.

4. N3menenne (Moaudukanus) 3HAYEHUIl MapaMeTpa HHUKJIA.

Ha puc. 4.1 u3o0paxeHa 0J0K-cxeMa aJlrOpUTMa IIUKIMYECKOTO BBIYUCIUTENBLHOTO TIpoIiecca, I/ie TOMUMO XapaKTePHCTHK
OTIEPAIIMOHHBIX OJIOKOB B KaueCTBE IPUMepa MPUBEICHBI pealbHbIE OIePaTOPEI.

|

Wuannuanu3anus
napamerpa nukna (i=1)

|
L

Temo mukiaa

IIpoBepka
ycnosust (1<10)

JleiicTBHE
(Y=ax+b)

Mogudukarms
napamerpa IuKia
(i=i+1)

Puc. 4.1. Biok-cxema aJIropuTMa HUKJINICCKOTr0 BBIYUCIUTEIIBHOTO ITpoLecca

B cpene Visual C++ 2010 nmkiInveckue BBIYHUCIUTEIBHBIC MPOIECCH PEATH3YIOTCS ¢ MOMOIIBI0 omeparopoB While,
do..while u for. Bemme 6sutn umccnenoBansl omepatopst While u  do..while. B macrosimedt pabote OyayT wHCCiemoBaHbI
POrPaMMBI C UCTIOJIb30BaHKueM omepatopa for.

2. Oneparop nukuia for
Omeparop tmkira fOor wucmosnp3yercs, Korma KOJIWYECTBO MOBTOPEHMI Teia MUKIa 3apaHee u3BecTHo. Dopma 3ammcu
oneparopa nukia for cienyrommas:
for ([BpIpakeHne uHMOMAIM3aMN]; [BbIpazkeHHe NpoBepKH (yciaoBue)]; [Boipa:kenne Moaudukanuu])
onepaTop BHYTPH LHUKJIA;
KBazmpaTHble CKOOKH MMOKA3bIBAIOT, YTO JIAHHAS CEKIHS B OLIEPATOPE MOXKET ObITh OMyLICHA.
Ha npakTuke 3TO BBINISANT, HAIPUMED, CICAYIOLIAM 00pa3oM:
for(i=1; i<=n; i=i+1)
Y =a*i;
e | — mapaMeTp MuKIa.
AHann3 JaHHOW 3aITiCH TOKa3bIBaeT, 4Tto omeparop fOr oOwemuuseT B cebe TPH OMEPAIMOHHBIX OJI0Ka M3 OJIOK-CXEMBI
UKJINYECKOTO BBIYMCIIUTENBHOTO Tiporiecca (puc. 4.1):
- OJIOK MHHITHATN3AIAH, T. €. IPUCBOCHHUS MMapaMeTpy UK HauaisHOro 3HaueHus (i=1);
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- 610K mpoBepKH ycioBus (i<=n);

- 6J10K MOoHM(pUKAIKMY apamMeTpa uukia (i=i+1).

D10 CBOMCTBO omeparopa Hukia fOr mo3BoMseT CyIIECTBEHHO YHPOCTHTH BBIYHMCIMTEIBHBIC HMPOLECCH U IPOrPaMMHBIC
KOJIbI TIPH PEIIEHUH pa3MuIHbIX 3a1a4d B Visual C++ 2010.

B cxemax anroputmoB omeparop 1kan for orpaxaercs cumBosom Mmoaudukanus (puc. 4.2):

Omnepatop

]
|

Puc. 4.2. Brnok-cxema onepaTopa mukiaa for

Ha cxeme anroputma npuBeeHs! CIeIyIONUe 0003HaUeHUS:
- P — mapamerp nukina;
- N1, N2 — rpanuisl i3MEeHEHHs TapaMeTpa IHUKJIa;
- step — mrar U3MeHeHus apamMeTpa IuKJa (€ciy 1ar He yKa3aH, TO OH paBHseTcd 1) .
IMapametp mukia P, rparntisr n3menenns N1, N2 u mrar Step DoyKHBI IMETh OIMH U TOT K€ THIL.
B s13b1ke C++ NPUHATO ONepanvio HHKPEMeHTa (pupanieHus nukia) i=i+1, 3anuceiBath Kak i++, Hampumep:
for(i=1; i<=n; i++)
f=f*i;
Bo3moxHOCTH omeparopa nukia for oyeHp Benuku. Hampumep, BMecTo JI0OOTO M3 TpeX BBIPaXCHHH B 3alMCH OOIIeH
(hopMBI MOXKHO 3amHcaTh ABa M Oosiee BEIPaKEHNUS, Pa3IeNICHHBIX 3aMSTHIMU:
for(i=1, j=1, z=1; i<=n; i++, j++, z++)
f =f*i*j*z;
Paccmotpum npocteitmmit mpumMep omeparopa nukia for.
3ananme 4.1. VccnenoBats nporpaMMmy A nedatd yucen oT 1 1o 3amaHHOro umcina N=15 c¢ marom 1. Mcnons3oBaTh
omeparop for. biok-cxema airoputma BBIIIONHEHHS TAKOTO 3aaHus MpUBeIcHA Ha puc. 4.3.

BeiBox i

C 3aBepuienue ) -

Puc. 4.3. Brok-cxema anroputMa JJis IedaTy B CTOJOCI N Yuceln

Hwuxe npuBeieH nporpaMMHBIN KO, PEATU3YIOLINI JaHHBIA alITOPUTM:

#include "'stdafx.h"
#include <conio.h>
#include "iostream™
using namespace std;

int _tmain(int argc, _"TCHAR* argv[])
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{
inti,n;
cout<<"Vvedite n ""<<endl;
cin>>n; //BBOJI 3HAYEHHUS IEPEMEHHON N
for (i=1; i< =n; i++) /lOmieparop mukma for
cout << i<<” 7 //Tes0 1UKIIa — BBIBOJ TapaMeTpa IHKIIA |
getch();
return 0;

}

B pesysnpraTe BHINONHEHHMS IPOrpaMMBbl OyIyT HalledaTaHbl MOJI0KUTEIbHbIE yncia ot 1 1o 15:
1234567891011 12 13 14 15.

AHanu3 pe3yjbTaToB ITOKAa3bIBAET, YTO paboTa omeparopa mukia fOr MPOMCXOAUT B HMOJHOM COOTBETCTBHH CO CXEMOM
BBIYHCIIMTELHOTO Mpoliecca Ha puc. 4.1. B manHOM npuMepe mapamerpoM 1mkia for seisercst mepeMennast i (OHa e — CUETUHK).
B Hagase muKkiIa cueTurK (MepeMeHHas 1) HHAIMATu3upyetcs 3HadenueM 1. [Totom BemonHseTes Tesno nukia (cout << i <<endl;)
U TIPOBEPSICTCSI, HE HOCTUT JIM CYCTYHK 3HadeHust N=15. TTocie Ka)aoro BBIIOJIHEHNS Tella [UKJIa cueTduK (i) yBeInuMBaceTcs Ha
equaniy. Kak TOmpKko | craHeT paBHBIM 15, Teno WLHUKIa OPOIYCKASTCS W YIPABICHHE IEPENacTCsl CICAYIOLIEMY ONepaTopy
HPOTPaMMBI.

Cospaiite B TekcToBOM mporieccope Word daiin Pesyasrar_®@amuiaus_JIp6. [Tons nokymenTta caenaiire mo 0,5 cm.

IMomectute okHO DOS ¢ pesynbratamu petneHus 3aganus 4.1 B uentpanbHoii yactu okHa Microsoft Visual Studio nmxe
nporpammHoro kona Lr4-1.cpp (cm. puc. 1.2) u Haxkmure kiaBunry <Prt SCr>, mociie yero BcTaBbTe IMOJyYSHHYIO KOMUIO 3KpaHa
B Qaiin Pesyabrar_®amuimsi_JIp4. Hax BcTaBieHHBIM PHCYHKOM NpOCTaBbTe HOMep 3aaaHus — 4-1. daiin pe3ynbraToB He
3aKphIBAlTE JI0 MOJYYESHHUS OLIEHKH 32 BBIMIOIHEHHYIO IPAaKTHYECKYIO YacTh PabOTHI B TETPab C OTYETOM.

3akpoiite okHOo DOS, oTKpoiiTe myHKT MeHI0 DaiiJ1 U BEIIOIHUTE KOMaHAy 3aKPBITh pelieHue.

!BHumanue! Pe3yabTaTsl cileqy0luux 3aJaHuil JaHHOH J1a00paTOpPHOii paboThl COXPaHSITEe CTPOr0 B COOTBETCTBUM
¢ IpMBeeHHbIM BbIllle MOPSAKOM JeiicTBuii!

3aganue 4.2. VccnenoBaTh mporpammy BBIYHCICHHS (aKTopHaua LEJIOro 4Yucia N ¢ UCHONb30BaHUWEM omeparopa for.
dakTopuaa — 3TO IPOM3BEICHUE LENbIX yuces oT 1 1o N. Heo6xoamMo mpoaHanmm3mpoBaTh OJIOK-CXEMBI BBIYHCIUTEIHHOTO
nporecca U ajJropuTMa pelleHHUs 33JaHus MpU IMOMOIIM oleparopa nukia for, BBecTH KoJ mporpaMMbl, HOCTPOUTH PEICHHE H
MIPOU3BECTH BbluMcIeHUs a7 n=10.

dakropuan ynciia N BEIYUCISETCS 110 CIeAyIoIei popmyie:

n
nl=1*2*3*4* . *n=[]i.
i=1

Ipn Beumcnenun (QakTopuana HAYAIbHOMY 3HadeHuio mpousBeneHus |1 meo6xommmo mpuceowts 1. Ilpu kakmom

BBINOJIHEHUH Tenia mukna 11j.1 Oyaem ymHoxkarh Ha i. [lpuMem s 0603HaYeHUs TIPOM3BENEHHS HaeHTH(UKATOP P. BIoK-cXeMbl
BBIYHCIIMTEIBHOTO MPOIECCa U aNTOPUTMA PEIIeHHs 3aJaHusl TIPH TIOMOIIH oTepaTopa ukia for uMeror cieayrommuii Buxm:

i=1 ( Hauajo )
| |

Ha

I BeiBox p

BeiBox p |

C 3aBepiuenue )

a) 0)
Puc. 4.4. briok-cxeMbl BEIYHCIIEHHS (haKTOpHasa [eJIoro yucia N:
a) BBIYMCIIUTENBHOTO MpoLiecca; 0) aJropuTMa ¢ UCIojIb30BaHueM onepartopa for
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IIporpammy BerauciaeHus (pakTOpUaia MOKHO 3aIHCaTh B CIEAYIONIEM BUJIC:
#include "stdafx.h"

#include <conio.h>

#include "iostream"’

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

L

inti,n, p;

cout<<"Vvedite N"'<<endl;

cin>>n; //BBOI 3HAYEHUS TIEPEMEHHON N

p =1, //HaganpHOe 3HaueHHEe 1 mepeMeHHOH P 1 IpOU3BeIeHHS
for (i=1; i<=n; i++) /lOmnieparop mukma for
p =p*i; //Tero 1UKIIa — MPOU3BEICHAE P U |

cout<<"faktorial " <<n<<" = "<<p<<endl; //TleyaTh pe3ynbTaTa

getch();

return O;

}

Ilocie 3ammycka nporpaMMsl Ha 3KpaHe MOSIBUTCS PE3YJIbTAT:
Vvedite celoe chislo: 5
factorial 5 =120

OO0patuTe BHUMaHHE Ha HEOOXOIUMOCTh IIPUCBANBAHNS HAYaJHHOTO 3HAUCHUS (CIUHHIA) TIEPEMEHHON P IS BEIYUCICHHS
TOCJIEIYIONTIX TPOU3BEICHIH.

3ananue 4.3. HMccnenoBate mporpaMmy Ul BBIYMCICHHS CyMMBI N YETHBIX YHCEN, HAa4WHas OT IBYX. lcmonb3oBath
oneparop for. @opmyna 1y1st BEIMUCICHHUS TAKOW CyMMBI UIMEET CICAYFOLINI BUL:

s= 3 (2%0),
i=1

rae | — mapaMeTp muKia (HOMep YETHOrO YUC/Ia Ha JaHHOM Iare).
bnok-cxema anropuTMma pemicHHMsS TakKoW 3adadyu mpuBeneHa Ha puc. 4.5. OOpaTure BHMUMaHHE Ha HEOOXOJMMOCTH
MIPUCBANBaHM HAYATBHOTO 3HAYEHHUSI (HOJIb) TIEPEMEHHOM S JIJIsl BBIYUCIICHUS TTOCTEAYIOUIUX CYMM.

BuiBog S

C 3aBepiuenue )

Puc. 4.5. Biaok-cxema AJITOPUTMA JIJIA BBIYUCIICHUS CYMMBI N YETHBIX YHCEII

HporpaMMy BBIYMCJICHUS CYMMBI N YETHBIX YUCEII MOKHO 3aIIMCaTh B CICAYIOIIECM BUIC
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#include "stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

int _tmain(int argc, TCHAR* argv[])

{

inti,n,s;
cout<<"Vvedite N"'<<endl;
cin>>n; //BBoJ1 3HaYeHUs IEPEMEHHON N
s =0; //HauansHoe 3HaueHue () IepeMeHHOH S Ui CYMMUPOBaHUS
for (i=1; i<=n; i++) /lOneparop uukna for
S=5+2*i; //Tero 1UKIIa — pacyeT CyMMBI
cout<<"Summa " <<2*n<<" = "<<s<<endl; //TleyaTh pe3ynbTaTa
getch();
return O;

I[Mocre 3amycka MpOrpaMMbl Ha 3KpPaHe MOSIBUTCS PE3YJIbTAT:
Vvedite celoe chislo: 5
Summa 10 =30
6 3 . 0,5x
3amanme 4.4. Vccnenosars mporpammy Bbrauciaenus Gpyakuud Y = Y. | cos” kx + SIn3— s x=1,32. Brok-
k=1 k2 +x?+1

CcXeMa aJIropuTt™Ma AJjisi BbBIYUCJIICHUSA I[aHHOI>'I q)yHKI_[I/II/I aHaJIOTHYHA OJIOK-CXeMe aIropuT™Ma Ay BBIYMCIICHHS CYMMBI N YE€THBIX
qucesl Ha puc. 4.5, H606XOI[I/IMO BBCCTHU KOA IPOrpaMMbI, MOCTPOUTH PCHICHUC U IPONU3BCCTU BBIYUCIICHUA.

Jnst penieHus 3aJa4d MUCIOJB3YeTCs omepaTop Lukia fOr, T. K. M3BECTHO KOJMYECTBO IOBTOpeHMH Tena mukia (k=10).

Beenem takue uaeHtudukatopst: X, Y, Ku S. @opmyna amst pacuera GyHKIHH Y Ha KaKIOM Iare BHIYUCICHU Ha sf3bike C++
MMEET CIeAYIONINI BU:

Y=pow(cos(k*x),3)+sin(0.5*x/pow((k*k+x*x+1),1/3).
Torna nporpamma juis pacuera GyHKIHA Y TPUMET BUA:

#include "'stdafx.h"

#include <conio.h>

#include ""iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{

int k;
double x=1.32, Y, S;
Y=0; //HauanbHOe 3HaU€HHE MEePEeMEHHOH Y Uil CYMMHUPOBAHUS
cout<<"'x= ""<<x<<endl; //BeiBOS X
for (k=1; k<=6; k++) /lOneparop nukma for
{ //Hauaro Tena 1ukna
S=pow(cos(k*x),3)+sin(0.5*x/pow((k*k+x*x+1),1/3)); //Pacyer pyHKINHU HA KAXKOM IIATE
Y=Y+S;
cout<<"k="<<k<<" Y ="<<Y<<endl; //BbIBOJI CyMMBI Y Ha KaXKIOM Ilare
} //Koner Tena nukia
getch();
return 0;

Taxk Kkak TeJo IUKJIa COAEPIKUT OoJiee OTHOTO OTEepaTopa, TO ITH ONEPATOPHI OXBAUEHB! (PUTYPHBIMU CKOOKaMH.
ITocrne 3amycka MporpaMMbl Ha KpaHe MOSABUTCS Pe3yIIbTaT:

x =1.32

k=1 Y =1.1365
k=2 Y =2.27299
k=3 Y =3.40949
k=4 Y =4.54599
k=5 Y =5.68249
k=6 Y =6.81898
k=7 Y =7.95548
k=8 Y =9.09198
k=9 Y =10.2285

Puc.4.6. Pe3yaprarsl BeYuCacHu 11 3aganus 4.4
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OOparuTe BHUIMaHKE Ha TO, YTO Pe3ybTaT pacuera PyHKIMHU Y BBIBOAMTCS HA KAXIOM IIATe BRIYUCICHUA. JTO CCIAHO C
[EeNBI0 KOHTPOJIS TIPH OTIagKe TporpaMMel. Tlocie ycTpaHeHHS BO3MOYKHBIX OITHMOOK MOKHO BBIBOJIUTH TOJIBKO WTOTOBBIH
pe3ymbTar.

3aganme 4.5. CamocrosTenpHO pa3paboTaTh AITOPUTM M TIPOTpaMMy Ui BBIYUCICHHA 3HadeHWs (yHKmmm Y C
ucnonb3oBaHueM omneparopa for (tad. 4.1). HaueptuTh B oTUeTe GJIOK-CXEMY alIrOpUTMa PELICHHS 3aau U 3aluiInTe GOpMyiTy
st pacdyera Y. Onpezenure cBOi HOMep BapHaHTa Kak HOMEpP KOMITbIOTepa.

Tabauna 4.1 Hcxonnble nannbie H popmy.asl 1 pacuera Y (3aganue 4.5)
Ne BapuanTa dopmyita aist pacuera Y 3HaueHus X, a
1 8 sin®(x+a)—kcos?(x+a) x=1,7; a=1,77

v=3 .
k=1 (x+a)
2 v < 1§[ tg>(x +a)—arccos 2(x + a) x=2,7; =133
k=0 k(x+a)4
5 1—3x x=0,7; a=0,46
3 Y=Y |ctg +c0s? 5x + ke?
k=0 1+2x
8 cos®(x+a)—k7(x+a) x=2,7; a=1.82
4 Y=TI .
k=0 tg(x+a)
3a+1
5 , cos k 2 x=0,45; a=0,82
Y=Y ———=~
k=1sin® 3x + %
6 vt sin®(x+a)—cos?(x+a) x=2,1; a=147
k=1 k(x+a)4
2
4a” +1
7 s gt x=2,1; a=1,34
Y=y —— 4
k=0 cos 3 2x + ke ??
8 1- x=0,7; a=1,28
7 Y= H[Sin—x+ktg45x+e5aJ
keoL  1+X
5 sin3(x+a)—karccos ?(x +a) x=2,2; a=0,66
9 Y=3 2
k=1 cos(x +a)
3
10 ctg[kx 4+ 1] x=1,45; a=1,12
7
V=11
k=0cos 2 5x + ¢
8 ctg>(3x +a)— ksin?(x + 7a) x=2,7; a=182
11 Y= 3
K=1 (5x+a0)
. 3 4x+1
12 4 arsins—— x=1,25; a=1,42
V=TI
k=lctg %k (3x+e3 )
. 33x+1
13 g SIn x=1,85; a=1,72
y=y— 2
k=0 tg 2 5x + ke 32
8 sin®(x+a)—cos?(x+a) x=148; a=1,13
14 Y=T] .
k=1 k(x+a)
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2k +1
14 7 arcctgf x=1,15; a=0,12
Y=Y —=—
k=0 cos® 5x+e?
7 tg>(x +a)— 5k(sinx + a) x=2,45; a=2,12
16 Y=T11I — n
k=1 sin3(x+a)
6 1- x=2,25; a=1,88
17 Y= Z(kxtg—x+kxsin25x+e5aj
K=0 1+x
Sinx+1
8 T = a=
18 v=TI 4 x=2,4; a=0,56
k=1sin? 5x + ke 2

4 5
3amanue 4.6. ccrmenmoBaTh mporpaMMy BBIYHCICHHS 3HadeHHs QyHKmmH Y = ). n[ Zsin3(knx - a)] s x=1,4 n
n=0 \k=1
a=2,3 (KCToIB30BaTh IUKJI B IIUKJIE ¢ oniepaTopoM for). Biok-cxema anropuTMa perieHus NaHHOMN 3a1a4uu MpUBEICHa Ha puc. 4.7.
Heobxoaumo BBECTH KOJI TPOrpaMMBI, HOCTPOUTH PEIICHHE W IIPOM3BECTH BEIYHUCICHUS.
OmnpeneniM UCXOAHBIE TaHHBIE, KOTOPbIE TIOHATI00STCS AJIsl PELLICHUS 3aIa4ur:
a — KOHCTaHTa, HHUIMATM3UPYEM ee, Kak a = 2,3 u onpenenuM ee Tun kak double (neiictBurensHoe mBoitHON
TOYHOCTH);
X — KOHCTaHTa, MHUIHATU3UpyeM ee, Kak x=1,4, tun double;
Y — mepemennas, tum double;
S — MPOMEKYTOUYHas mepeMeHHast, 00603HaunM ee kak S, Tum double.

dopmyna s pacuera IPOMEKYTOYHONH CYyMMBI (BHYTpH Ikiaa mo K) s = sin3(knx—a) Ha k-M I11are BBIYMCICHUH Ha

si3pIke C++ UMeeT cneayoIuil BU:
s=pow(sin(k*n*x-a),3) .
brok-cxema anropuTtma penieHus JaHHOW 3ajauu MpuBeAeHa Ha puc. 4.6.

BBoa a, X

[

Y=0

BroxxenHbIi

-

s=s+pow(sin(k*n*x-

! i
! !
| |
1 1
! |
1 1
a) 3) 1
! |
! |
1 1
| |
1 1
. ;

BriBox K, S

BeiBog n, Y
|

3aBepmienue

Puc. 4.7. Biok-cxema aJropurMa pelicHus 3aJlaHus 4.6 ¢ UCIIOIB30BAHUEM BJIOKEHHOIO UKJIa for
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BBenure 1 BBIOJIHUTE TPOTPAMMHBINA KOJ, PEIM3YIOIINHI TaHHBIH anroput™. OOparnTe BHUMaHUE HA CABHUT (QUTYPHBIX
CKOOOK, OTPaHMYMBAIONINX CIIOKHBIE OTIEPATOPhI, OTHOCUTEILHO CKOOOK, OXBATHIBAIOIINX TEJIO TJIABHON (PYHKIIHH.
#include "'stdafx.h™

#include <conio.h> [[®aiin conio.h obecnieunBaet 3axepxkky okna DOS Ha skpaHe
#include <iostream> //Mnpextusa include moxkmouaer Qaiin BBoga—BbIBOMA i0Stream
using namespace std; //TlopKITIOYaeT Bce MMEHA U3 pocTpancTBa umeH Std
int _tmain(int argc, TCHAR* argv][]) //OGbsBICHAE TIaBHOM (QyHKIMH _tmain
{
const double x=1.4, a=2.3; [INuuinanu3anys KOHCTAHT @ U X
double Y, n, k; s; //OGBsBICHNE IEPEMEHHBIX U MApaMeTPoB LuKa: Y, S, N u K
cout<<''x="'<<x<<" a="'<<a<<endl; //BBIBO, HICXOMHBIX TaHHBIX
Y=0; //HavanbHoe 3HaYeHue nepeMeHHon Y Ul CyMMHPOBaHUS
for(n=0;n<=4;n++) //Buemawmii onepatop for (ycmosue nmkia n < 4)
{ //Hagano cocTaBHOTO onepaTopa — BIOKEHHOTO IIUKIA
s=0; //HaganpHOE 3HaYCHHUE IEPEMEHHOM S U1 CYMMHPOBAHUS
for(k=1;k<=5;k++) //Bnosxennstii oneparop for (ycmosue nmkna k < 5)
{
s=s+ pow(sin(k*n*x-a),3); [ICymmupoBanue S Ha K-oMm mrare
cout<<k<<"™ s= "'<<s<<endl; //BBIBOJI Ha 3KpaH MepeMeHHo# Y Ha k-oMm mare
}
Y=Y+n*s; //CymmupoBanue Y Ha N-OM Iiare
cout<<n<<" Y = “<<Y<<endl; //BBIBOJI Ha 3KpaH MepeMEeHHOH S Ha k-oM mmare
//KOHeI[ COCTaBHOT'O OTIEPaTopa ¢ BIOKCHHBIM IIHKJIOM
getch(); //®yuKIWMs 3aaepxkkr okHa DOS Ha skpane
return O;
} //KoHerI r1aBHOW (yHKIUH

Pe3yJ’IBTaTLI BBIYMCIICHUN NPUBCJCHBI HA PUC. 4.7. HpOMC)KyTO‘IHLIe PE3yJIbTaThI BBIYUCIICHHI BBIBOJATCA Ha 3KpaH IJId
JAOMOJIHUTCIIBHOTO KOHTPOJIA IMMPABUIIBHOCTU pa6OTLI nporpaMmbl (TeCTHpOBaHI/ISI HpOFpaMMbI).

w= 1.4 a= 2

(L)

—-0.414667
-m.829338
-1 .24401
—-1.65868
-2.07334

mEereE
| T T I
S i B0
L
1 T | B T

= 0O

—-0.48065
—m. 370455
0.476%42
0.473016
-0.526753

]

mRrEE
i nmnn
a2

¥ = -0.526753
0.110125
0.10627
0.100225%
0.225923
-0.21643

B =

mEEEE
{1 [ T |
O phe b B = 2

Y = —-0.95%613
0.8473%6
0.841352
m.388923
1.20605%
1.20274

= 2.64861
—0.0037253
0.121842
0.938967
1.793927
1.94911

mrErEE
i nmnn
P b B - 2

mEEREE

{1 [ [ T |

OFf b M= 2
]

LI I R T R N R R T R
z

=
Il
e

Y = 10.445

Puc. 4.8. PesynbraTel BeIUHCICHUH 1 3ananust 4.6

3aganme 4.7. CaMOCTOSATENFHO CO3JAiiTe MPOEKT YIS BRIYUCICHUS QYHKIUH Y IO 3aJaHHOW (pOpPMYJe B COOTBETCTBUH CO
CBOHMM BapHaHTOM (HOMep KOMIIbIoTepa). BapuaHTel 3amanuii HaxonsaTcs B Tabnuie 4.2. BBoI HCXOMHBIX JAHHBIX W BBIYHCICHUS
opranusyiite 1o ananoruu ¢ 3aganuem 4.6.

Iepen (!) pa3paboTkol MPOTPaMMHOTO KOJIa HAYEPTUTE B OTUETE OJIOK-CXEMY alTOpUTMa PEICHUs W 3amuiIuTe Gopmyy
JUTS BBIYMCIIEHUH Ha s3bIKe C++.
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O©CoO~NNOBWN—

Taonauua 4.2. Ucxoaubie 1annbie U opmyJinl ais pacuera Y (3agaunue 4.7)

Ne Bapuanra ®opmyna s pacuera Y 3HaueHus a u X
1 3 84 2 a=1,2; x=1,32
s= Y Y yknx© -an
n=1k=1
2 4 5 a=1,3; x=1,46
s= Ztg4(knx3—an) w ’
n=1k=1
3 6 5 a=1,4; x=1,7
s= > Zsin4(knx3—a) o
n=1k=1
4 6 3 4 3 a=1,5; x=1,4
s= Y X ylknx® —ak
n=1k=1
5 4 3 a=1,1; x=1,6
s= ZZtg3(knx5—a) 7
n=1k=1
6 5 4 a=1,2; x=1,8
s= Y Z%/‘knxz—a’ "
n=1k=1
7 43 3 a=1,3; x=14
s= > >1g (knx —an)
n=1k=1
8 3 6 3 7 a=14; x=1,5
s= Y Y ylknx" —ak
n=1k=1
9 6 4 a=1,5; x=1,6
s= ) Ztgs(knx5—ax) ”
n=1k=1
10 5 4 4 3 a=1,1; x=1,4
s= Y Y ylknx” —an
n=1k=1
11 4.3 4 6 a=1,2; x=1,8
s= Y Ysin (knx —ax)
n=1k=1
120 3 6 3 ) a=1,3; x=1,2
s= Y Ytg°lknx® -a
n=1k=1
13 5 4 4 3 a=1,4; x=1,4
s= Y Y ylknx” —ax
n=1k=1
14 4 5 4 3 a=1,5; x=1,3
s= Y Ysin"knx® —a
n=1k=1
15 3 73 5 a=1,1; x=1,5
s= Y Y yknx® -an
n=1k=1
16 5 4, 3 a=1,2; x=1,9
s= Y Y ylknx® —ak
n=1k=1
17 4 5 3 6 a=1,3; x=1,4
s= Y Ysin°lknx> —an
n=1k=1
18 4 5 4 3 a=1,4; x=1,5
s= ) >cos”\knx~ —ak
n=1k=1

KonTpoabHbIe BONPOCHI
. [lepeunciute, 4TO TOHKHO OBITh B KOHCTPYKIMH LIUKIIA.
. C mOMOIIBI0 KaKUX ACUCTBUI PEATH3YIOTCS MUKIMYSCKUE BRIUNCIUTENbHBIE Tpotiecchl B Visual C++ 20107
. Bammmmte B 001eM BHIe onepatop mukiaa for wu ommmute, Kak OH BBIMTOJHAETCS.
. Uem omeparop mmkia for otimuaercst ot omeparopos 1wmkita While u do...while?
. B Kakux cirygasix cnoss3yercs oneparop mukia for?
. 3amummTe U AaiiTe KPaTKyro XapakTePUCTHKY OMepaliii HHKpeMeHTa?
. CroupKo pa3 BeimosHuTes onepatop mukaa int N=3; for (int i=1; i<=N; i++) N=N-1;?
. CKkoJbKO pa3 BHINONHHUTCS B mporpamme omneparop uukina for (i = 0; i<1; i++) cout <<i;?
. 3amucan onepatop for (i = 2; i <10; i+=2) cout <<i ;. Uro OyneT BbIBEICHO HA KpaH JAUCILICS?



. JlaGopaTopHas paGora Ne S
HCCJIEJOBAHHUE OIIEPAIIMU C OJHOMEPHBIMU MACCHUBAMU JAHHBIX B VISUAL C++2010

Henab padoThl: MOTydeHNE HABBIKOB Pa3pabOTKH MpoTrpamMM JIJIsl OJHOMEPHBIX MaccuBOB MaHHBIX B Visual C++ 2010.

1. OnHoMepHBbIe MacCHBBI JAaHHBIX U UX HHHIMATW3anusA B Visual C++ 2010

MaccHB — 5To KOHEUHasi HIMEHOBaHHAs II0CIIE0BATEIEHOCTh OHOTUITHBIX BEJIHYHH.

MaccuB B nHpOpMaTHKE — 3TO HEKOTOPOE MHOKECTBO MECT B IAMSITH KOMITBIOTEPA, HAa3bIBAEMbIX 3JIeMeHTAMH MACCHBA,
K KOTOPBIM MOXXHO OOpaTHTBCS IO OJHOMY HMEHM TepeMeHHOW. KakIplii M3 3JIeMEeHTOB XpaHUT EIUHUIY JaHHBIX
OIPEeIeTICHHOTO THIA (THIT JaHHBIX OJAWHAKOB JUIS BCEX HJIIEMEHTOB MAaCCHBA).

Kaxknplit aieMeHT MaccuBa OIpezessieTcss IMEHEM MacCHBa U €ro IOPSAKOBBIM HOMEpPOM B MaccuBe (MHAEKcoM). MHaekc
JJIEMEHTa MacCHBa — BCET/Ia LIEJIOE YHCIIO.

MaccuBsl OBIBalOT OHOMEPHBIMH U MHOTOMEPHBIMH. B nmanHHOW paboTte uccnenyeM paboTy ¢ OAHOMEPHBIMH MaCCHBAMM
B Visual C++ 2010. OgHoMepHBIC MACCHBHI €IIe Ha3bIBAIOT BEKTOPAMH.

Jst ucTiob30BaHMs MAacCHBa B IPOrpaMMe €ro HeOOXOAUMO 00BABUTD, T. €. 3apEe3ePBUPOBATH 110 MACCUB ONpPEICICHHOS
KOJIMYECTBO SYEEK ITaMSTH.

[pu 00BsABICHNHN MacCHBa yKa3bIBaeTCS TUII DJIEMEHTOB MacCHBa, UMs MACCHBA M €0 pa3Mep:

Tun Umsa maccuBa[pasmep]; .
Hanpumep, oneparop
int A[8];

OIMCHIBAET LEJIbIl OJJHOMEPHBIH MacCUB MO UMEHH A M3 8-U LenbIX uucel. B mamsTu Oyner 3ape3epBUpOBaHO MECTO IS

8-1 11eTOYHCIIeHHBIX 37IeMEHTOB MaccuBa (Tab. 5.1).

Ta6auna 5.1. 3HaueHus ¥ PACHOJIOKEHHE B TAMSTH DJIEMEHTOB OJHOMEpHOro MaccuBa A[8]
DJIeMEHT MacCuBa A[0] All] Al2] Al3] Al4] AlS] Al6] Al7]
WHaekc ameMenTa, i 0 1 2 3 4 5 6 7
3HadeHHUe dJIeMEHTa 15 22 34 57 11 29 89 47

OO0pareHne K 3J1eMEHTaM MacCHBa OCYILIECTBIIIETCS 10 IMEHH MacCHBa C YKa3aHHEM HHAEKca (HoMepa 3JICMEHTa MacCHBa)
B KBaJPaTHBIX CKOOKaX:

A[7]=47;
x=A[3];
B =A[5];

Ecnu o6bsiBIEeH MaccuB

int B[100]; ,

TO JJIEMECHTBI MacCHuBa 6yI[yT HUMETH CICAYIOMINE NHICKCHI:

B[0], B[1], ... B[99].

Torna onepatop

x=B[13];

03HaJaeT, 4To MePEMEHHOM X OyIeT MPUCBOCHO 3HaYeHHE 14-T0 3rieMenTa MaccuBa B.

MaccuB, KaKk ¥ IEpEMEHHYI0, MOYKHO HHUIIUATU3UPOBATE IPU OOBSBICHAN. 3HAYCHHUS JIJIS MTOCIICIOBATENBHBIX YJIEMEHTOB
MacCHBa OTACISIOTCS OJUH OT IPYTOT0 3aISATHIMU M IOMENIAI0TCs B PUrypHBIe ckoOKu. Hampumep,

int C[6]={2, 4,7,11, 12, 13}; .

Ecmu B crincke WHUIMANM3ANAN 3HAYCHUH JIE€MEHTOB YKa3aHO MEHBIIE, YeM pa3Mep MacCHBa, TO UMEET MECTO YacTHJIHAs
WHUIMAaJIn3a1us. HpI/I TaKOM O6'I)$[BJ'I€HI/II/I B BBIPAXKCHUU WHULHAIU3AINWNU TIOCJIC MOCICAHETO 3HAUYCHUA JIJIA HArJIAAHOCTU CTaBAT
3aITYIO:

int C[6]={2,4,7};.

ITpu stom snementam C[0], C[1] u C|2] OyayT npucBoeHbl 3HaYeHUS 2, 4 WM 7, a OCTaBIIMECS SJIEMEHTHl MacCHBa
WHUIIUATIN3AIUN HE TTOJIyYar.

Kpome »TOrO, MHHIIMANU3AIN MAacCHBOB BO3MOYKHA B IIpOIlecCe BBHIMONHEHHS MPOTPAMMBI — IyTeM 3alliCH JaHHBIX B
OTBEJICHHBIC JJI1 MACCUBOB STYCHKH MAMSTH.

Ipu paboTte ¢ MacCHUBaMH, B T. 4. OJIHOMEPHBIMH, [IEIECO00PA3HO KCIIOJIL30BAThH OmepaTop Iukia for, T.k. u3BecTeH pa3mep
00pabaThIBaEMOTO MacCHBa (YHCIIO 3JIEMEHTOB MacCUBa), T. €. YMCIIO TOBTOPEHUH [IUKJIA.

B si3pike C++ He mpoBepsieTcst BBIXOJ] HHAEKca 3a npejeiibl maccuBa. Ecimu maccus M[100] uenoyrcieHHbIH MacCHB:

int m[100]; ,
a B IporpamMmMe yKa3aHo
x=m[200]; ,
TO coobmeHne 06 omudke He OyaeT, a mepeMeHHOH X OyJIeT MPUCBOSHO MPOU3BOIHHOE 3HAUCHHE.

Ipu o6paboTke MaccuBoB B Visual C++ 2010 Bce nelcTBHS B IpOrpaMMe BBIMOJHSAIOTCS Haj dieMenTamu Maccusa (1), a

HE HaJl MAaCCUBOM B 11eJIoM. [Ipr 3TOM MHIEKC 3JIeMEeHTa MOKET OBITh 3aaH MO0 ero 3HAYeHHEM, JIN0O BBIPAKESHUEM
Al4], F[itk+1]; .
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Haﬂ MaCcCUBaMM MOKHO BBITIOJIHATH CJICAYIOMINC HeﬁCTBHﬂZ

Komnuposats MaccuBsl.

ouhkwnE

BBoauTe MaccHBEI B TaMATh KOMITBIOTEPA.
BrIBoaUTE MacCHBBI Ha DKpaH IUCIUIES, HA IPYTroe YCTPOMCTBO WK B (haii.
pHCBanBaTh ONpPEACIICHHBIC 3HAYCHNUS 3JIEMEHTaM MaCCHBOB.

[lepecTaBisATh 3JIEMEHTHI MACCHUBOB.
CopTHpoBaTh 3JIEMEHTHI MACCHBOB.

2. KoHCoIbHBI BBOJ ¥ BBIBOJ O/ITHOMEPHBIX MaccHBOB B cpeae Visual C++ 2010
T. k. Bce neicTBUS HEOOXOMMO BBINOJHATE HaJl dJIEMEHTaMH MaccuBa, TO Ul BBOJA MacCHBa B MaMSTh KOMIIBIOTEpPA

HEOOXOMMO OPraHU30BaTh €0 MO3JIEMEHTHBIN BBOJ TOCPEACTBOM onepaTtopa mukia for (T. k. u3BecteH pasmep Maccusa).

3a11alme 5.1. Wccnenosars CIIOCOOBI KOHCOJILHOTO BBOJia U BBIBOJIa MaCCHBa Au N OCIBIX YUCCII. HGOGXOZ[I/IMO BBCCTHU C

KJIaBUATypBl MACCHB A B MaMSATh, ONIPEACIHUTH €r0 pa3Mep U BEIBECTH 3TY HH(POPMAIHIO HA AUCIIICH.

Pemenne. biok-cxema anropurMa peleHus Takou 3ajauy puBeAeHa Ha puc. S5.1:

Beoa Ali]

BoiBoa Afi]

C 3aBepuienue )

Puc. 5.1. Brok-cxema aaroputMa BBOJIa M BBIBO/IA SJIEMEHTOB BEKTOpa C UCIONb30BaHneM mukia for

Peanusyromas JaHHBIN QJITOPUTM NIpOrpaMMa UMEET CIECLYIOIIHUN BUJ!

#include "'stdafx.h"
#include <conio.h>
#include "iostream™
using namespace std;

int _tmain(int argc, TCHAR* argv[])

int const N=8;
inti;
int A[N];
cout<<endl<<"Vvedite massiv:''<<endl;
for(i=0; i<N; i++)
cin>>Al[i];
cout<<endl;
for (i=0; i<N; i++)
cout<<™ AJ"<<i<<"]="<<A[l];
cout<<endl<<"size= "'<<i;
getch();
return 0;

}

//MHUNMaNU3anKsA pa3MEepHOCTH MAaCCHBa
//oOBsBICHUE TTapaMeTpa IUKJIA |
//00BsBICHNE OJHOMEPHOTO MaccuBa A

//IMKII 110 1 U BBOJA MaccuBa A
//BBOA i-TO DJIEMEHTA MaccuBa A

//TUKI TIO 1 A71st BBIBOJIA MAaccHBa A Ha 3KpaH

//BBIBOJ i-TO 31€MEHTa MaccuBa A Ha 9KpaH
//BBIBOJl pa3MEPHOCTH MaccuBa A Ha 9KpaH
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HOCHC 3anyCKa HpOFpaMMI)I U BBOJA 2JIEMCHTOB MaCCHUBa A BHU 3KpaHa 6yIL€T CHGﬂyIOMHﬁi
Vvedite massiv:
12345678

A[0]=1A[1]=2 A[2]=3 A[3]=4 A[4]=5 A[5]=6 A[6]=7 A[7]=8
size=8

Cospaiite B TekcToBOM nporieccope Word daiin Pesyasrar_®@amuiaus_JIp6. [Tons nokymenTta caenaiire mo 0,5 cm.

IMomectute okno DOS ¢ pesynbratamu perienus 3axanus 5.1 B neHtpanpHoii yactu okHa Microsoft Visual Studio aike
nporpammHoro kona Lr5-1.cpp (cm. puc. 1.2) u Haxkmute xiasunry <Prt SCr>, mociie yero BcTaBbTe IOJIyYSHHYIO KOMUIO 3KpaHa
B Qaiin Pesyabrar_®ammimsi_JIp5. Hax BcTaBieHHBIM PHCYHKOM NpOCTaBbTe HOMep 3aaaHus — 5-1. daiin pesynbpraToB He
3aKpBIBANTE /10 MOJIYYEHHUS OLIEHKH 3a BBIIOIHEHHYIO IPAaKTUYECKYI0 YacTh Pa0OTHI B TETPab C OTUETOM.

3akpoiite okHO DOS, 0TKpOiiTe MyHKT MeHI0 DaiiJ 1 BEIIOTHATE KOMAaHAY 3aKPbITh pelieHne.

!Bunmanue! Pe3yabpTaThl cleayommux 3aganuii 1aHHOH J1a0opaTopHOii padoThI cOXpaHsTe CTPOro B COOTBETCTBHH
¢ NpUBeIeHHBIM BbIllle MOPSIKOM AeiicTBUIA!

3. HcciienoBanue onepamnuii ¢ 0fHOMepHbIMH MaccuBaMu B cpeae Visual C++ 2010
OneMeHTaM MacCHBa MOTYT OBITb NPHCBOEHBI 3HAUCHMS BbIpaXeHHH. [IpH 3TOM 3JIeMEHTHI MaccuBa M 3HAYCHUS
BBIP@XXCHUH JOJHKHBI UIMETh OJIUH U TOT K€ THIL
Hamnpumep, 0ObsIBIIEH MaccHB

double A[3];
TOTrZa BO3MOXKHA 3aIlIUCh
A[0]=3.5;
A[1]=0;
A[2]= a*x + b;
Kormponaﬂue — OJTO TIIPUCBAUBAHHC 3HAUYEHUH DIIEMEHTOB OAHOTO MacCHhBa JJICMCHTaM [Jpyroro MaccuBa. HpI/I

KOMMPOBaHNH 00a MaccHBa JOJDKHBI IMETh OJIMHAKOBBIM pa3Mep M THII 31eMeHToB. Konnposanue maccuBa A B B Oyzmer nmets
BUJI:
for (i=0; i<N; i++) B[i]= AJi];
3amanme 5.2. 3agath MaccuB X JICUCTBUTENBHBIX YHCEN M3 8 HIIEMEHTOB HENOCPEICTBEHHBIM NPUCBAWBAaHHUEM B
MpOTpaMMHOM Koje. Berauciants maccuB Y 10 3aqaHHOM hopMmyIie:

Yi =2X; +9X%;° .

Maccus Y BbIBECTH Ha 9KpaH.

Pemenne. 3anunem popMyiy st pacdera 3JIeMeHTOB MaccuBa Y Ha si3bike C++:
Y [i]=2*X[i]+pow(X[i], 5/3).
Bbnok-cxema anropuTma pemieHus 3TOH 3a/a4M aHAJIOTHYHA OJOK-cxeMe, MpuBeAeHHOH Ha puc. 5.1. Ilocne 61oka Buiog
Ali] He06X0MMO BKJIFOUHUTD OlepannoHHbIit 610k st pacuera Y [i]=2*X[i]+pow(X[i], 5/3).

Peanusyronias 1aHHBIA aNrOpUTM MporpaMMa HMMeEET CIAEAYIOMIMI BU:
#include "stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

L
inti;
double X[8]={1.2, 3.4, 12, 5.12, 23.1, 3, 0, 35.2}; //VIHMIMaM3a1ist SIEMEHTOB MaccuBa X[ 8]
double Y [8];
for (i=0; i<8; i++) //UMKT 17151 BBIYUCIICHHS U BBIBO/IA dyteMenTa Y [i]
{ //Hauaio coctaBHOTO oreparopa
Y [i]=2*X[i]+pow(X[i], 5/3); //Bprumcienue sneMeHToB MaccuBa Y[ 8]
cout<<™ X["<<i<<"]="<<X{i]; //BbiBOJI BiIeMeHTOB MaccuBa X[8] Ha akpaH
cout<<™ Y["<<i<<"]="<<YTi]; //BbiBozt 311eMeHTOB MaccuBa Y [8] Ha aKkpaH
cout<<endl; /[Tlepexon Ha HOBYIO CTPOKY
} //KoHer cocTaBHOTO oneparopa
getch();
return O;
}

B pe3syinbraTe BBINOJIHEHUS IPOIPAMMBI ITOJIyYHM:
X[0]=1.2 Y[0]=3.6
X[1]=3.4 Y[1]=10.2
X[2]=12 Y[2]=36
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X[3]=5.12  Y[3]=15.36

X[4]=23.1  Y[4]=69.3

X[5]=3 Y[5]=9
X[6]=0 Y[6]=0
X[7]=35.2  Y[7]=105.6

3aganmue 5.3. CamocTosTENHHO pa3paboTaTh MPOrpaMMY LTSI BBITIOTHEHHS CIIEAYIONINX TCHCTBHIA:

1. 3agate MaccuB X IEHCTBUTENBHBIX YHCET U3 8 AIIEMEHTOB HEITOCPEICTBCHHBIM IIPUCBAaNBAaHIEM B MPOTPAMMHOM KOJE:
X[8]={3.9 2.5 3.6 6.2 5.03.32.7 4.6}.

2. Boruucnuth MaccuB Y 10 3a7aHHOU Gopmyie, coriacHo cBoeMy BapuaHTy (Tabmumna 5.1).

!!! Onpegenurs cBOIl BADHAHT KaK HOMep KOMIIBIOTepa.

3. MaccuBsl X 1 Y BBIBECTH Ha 9KpaH.

[lepen BBOZOM IPOrpaMMHOTO KOJIa CAaMOCTOSITENIHO pa3padoTaTh M HAYEPTUTh B OTYETE MO J1abopaTopHoi pabore 6JI0K-
CXeMy aITOpPHUTMA PEIICHHs JaHHOW 3a1a4 U 3amucaTh GopMyITy Al pacdeTa Ha si3bike C++.

Taoauma 5.1 Hcxoaubie nannbie u popmy.asl 1s pacuera Y (3aganue 5.3)
Ne BapmanTa ®opmyna as pacdera Y 3HaueHre a
—Xi w2 5a
1 Yi=1g9 Tox +sin” 5x; +e a=1,88
i
. Xj+1
2 v sin a=0,56
i -
sin? 5x; +e32
3 i03(y. — o< 2(x:
vi = sin®(x; +a) Coj, (x; +a) a=177
(xi +a)
4 3 2
tg°(xj +a)—arccos “(xj +a
Yi=g(|+) 7 (I+) a=1,33
(xi +a)
1-3x; a=0,46
5 Y; =ctg ——1 + cos? 5x; +e32
' 142X :
i
6 vi = cos3(xj +a)-7(x; +a) a=1.82
tg(x; +a)’*
3a+ Xj
7 coS 1 a=0,82
Yj=——~
sin® 3x; + %2
o vi = sin3(x; +a)—cos?(x; +a) a=147
(Xi + a)4
2
9 gl +1 a=1,34
Yi = 4
cos3 2x;j +e%2
1-X . 4 5a a=1,28
Y =sin——L+tg"5x; +e
10 ' 1+ X g :
n v — sin3(x; +a)—arccos 2(x; +a) a=0,66
P =
cos(xi +a)4
3
12 g it a=1,12
Yi
cos? 5x; +e32
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13 Yi = ct93(3xi +a)—sin2(xi + 7a) a=1,82
P =
(5% +a)®
. 34x;+1
14 arcsin® ——— 12
Yi= ;
ctg 2 (3x; +e32 )
i+
15 sin 5 1172
Yi= , ;
tg“5x; +e°2
16 Yi = sin®(x; +a)- cos(x; +a) a=1,19
P =
(Xi +a)4
3
S+l
17 arcctg % a=0 12
cos“ 5xj +e°?
18 Yi = tgs(xi +a)—5(sinxi +a) a=2,12
P =
sin3(xi +a)4

3ananme S5.4. 3anan maccuB A u3 N mpou3BoJIbHBIX yncesl. MaccuB HEOOXOAMMO MHUIIMAIN3UPOBATh HEIOCPEACTBEHHO B
nporpaMMe. HeoOGXoauMo BEIYHCIUTH CyMMY 3JIEMEHTOB MaccuBa A. Ha skpaH BbIBeCTH UCXOJHBIN MaccUB A, CyMMY 3JEMEHTOB
MaccHUBa A M YHCJIO €ro JIEMEHTOB.

Pemenne. B kauecTBe HCXOJHOTO MOXKHO HCIONB30BaTh MaccuB X[8] u3 3amanus 5.2.

OnpenenuM THITBL U CTPYKTYPBI JAHHBIX, KOTOPBIE OyIyT HCIIOJIb30BATHCS B IIPOrPaMMe.

N — pa3mep maccuBa. 3agaiuM €ro KOHCTaHTOM, paBHOH, Hampumep, §;

S — mepeMeHHast 1J1s1 HAKOTUICHHSI CYMMBI 3JIEMEHTOB MacCHBa;

i — mapameTp LUK,

Biiok-cxema anroputma peuieHus 3Toi 3a1a4u NpuBeaeHa Ha puc. 5.2:

Puc. 5.2. biaok-cxema aJIropuT™Ma BbIYUCJIICHUSI CYMMBI 3JIEMEHTOB OJJHOMEPHOT'O MaCcCUBa

S=S+ A[i]

BoiBoa Ali]

BoiBoa S

C 3aBepuieHne )

PGEU'II/ISyIOIIIaSI ,Z[aHHBIﬁ AJITOPUTM porpaMmma HUMEET CJ'IC,HyIOHII/Iﬁ BUO:

#include "'stdafx.h"
#include <conio.h>
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#include ""iostream™
using namespace std;
int _tmain(int argc, TCHAR™* argv[])

{
inti;
double A[8]={1.2, 3.4, 12, 5.12, 23.1, 3, 0, 35.2}; [[Muanmanuszanus Maccusa A[8]
double S=0; //HaganbHoe 3HaYCHHE TIEPEMEHHON S 17151 CYMMHPOBAHUS
for (i=0; i<8; i++) //I1AKA TS BEIYUCIICHUS CYyMMBI 3JIEMEHTOB MaccuBa A[8]
//v BBIBOJIA €TO 3JIEMEHTOB HA dKpaH
//Hauano cocTaBHOTO omneparopa
S=S+A[il; //BBIYUCICHUE CYMMBI 2JIEMEHTOB MaccrBa A[ 8]
cout<<™ A["<<i<<"]="<<Alil; //BbIBoz1 anieMeHTOB MaccuBa A[8] Ha dKpaH
//KoHe1 cocTaBHOTO oTiepaTopa
cout<<endl<<" S= "<<S<<" j="<<j; //BBIBOJI CYMMBI ¥ KOJIMYECTBA DIICMEHTOB MAacCHBa A Ha DKpaH
getch();
return O;
}

B pesynbTate BBITOTHEHHUS TPOTPAaMMBI OTYIHM:
A[0]=1.2 A[1]=3.4 A[2]=12 A[3]=5.12 A[4]=23.1 AJ[5]=3 A[6]=0 A[7]=35.2
S$=83.02 i=8

3apanme 5.5. CaMocTOsATENBHO pa3paboTaTh NPOrpaMMy JUIsl BBIOJIHEHHS CIETYIONTNX AeHCTBUN:
1. 3amaTh MaccuB X IEHCTBUTENBHBIX YHCEI U3 8 3JIEMEHTOB HEIOCPEICTBEHHBIM IIPHCBANBAHUEM B KOZIE:
X[8]={3.9 2.5 3.6 6.2 5.03.32.7 4.6}.

2. Beraucnuth MaccuB Y 110 3alaHHOH (OpMYIIe, COTIACHO CBOEMY BapHaHTy (Tabmuma 5.1).

3. BbIYHCIUTE CyMMY 3JIEMEHTOB MaccuBa Y.

MaccuB X HEOOXOIUMO HMHHIHMATU3HPOBATH HEMOCPEICTBEHHO B NPOrPaMMHOM Kojae. Ha dKkpaH BBIBECTH HCXOIHBIH
MaccHB X, MaccuB Y, CyMMY 3JIEMEHTOB MaccuBa Y W YHCIIO €T 3JIEMEHTOB.

[epen BBOZOM MPOrpaMMHOIO KOJla CaMOCTOSATENEHO pa3paboTaTh W HAYEPTUTH B OTYETE IO JIaAGOpaTOpHOH paboTe OJIOK-
CXeMy aJrOpUTMa PELICHHs JaHHOW 3a1a4ud ¥ 3amucaTh GOpMyITy I pacyera Ha si3bike C++.

3ananue 5.6. CocTaBuTh IPOrpaMMy BBOJIa MacchBa X MPOU3BONBHOM JtnHb! 0T 1 710 20 anementos (0<k<20). Beruuciuts
MaccuB Y 10 cienyroieii popmyie:
2
i

JInx; —tgx;, e x< 4.

Tekyuryto anuny mMaccuBa k=10 u 3Ha4uenust snementoB maccusa X(10)=1, 2, 3,4, 5, 6, 7, 8,9,10 BBecTH ¢ KIaBHATYPBI.
Pemenne. biiok-cxema anroputMma pemieHus STOH 3a/1a4u MPUBEJCHA Ha puc. 5.3.

BBoax k

x2 +sin? 3xj, ecIu X> 4;

Yi =

le [

"
BeiBog Vi

\ 1

1
! :
: !
! 1
i :

1
i Vi =Xi2 +sind 3x; | . |yi =+/Inx; —tgx;

I
! 1
! 1
! |
! 1
! 1
[}

Puc. 5.3. Briok-cxema anropuTMa BEIYHCIEHUS 3JI€MEHTOB OTHOMEPHOTO MacCHBa B 33/1aHUH 5.6
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3anunieM GopMyJIbl Ul BBIYUCICHNSI MaccuBa Y Ha si3bike C++:
Y[i]=X[I1*X[i]+pow(sin(3*X[i]),3) mas X[i]>4 u
Y[i]=sqrt(log(X[i]))-tan(X[i]) st X[i]<=4.

Torpa mporpamMMa HWMeEET BU:

#include "'stdafx.h"

#include <conio.h>

#include "iostream"’

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{
const int imax=20; //MakcUMabHBIN pa3Mep MaccuBa (3aJacTCs C 3amacoM)
inti, k; //CYueTuuK ¥ TeKyIas JIIMHA MaccuBa X
float X[imax], Y[imax]; //Mcxonublii MaccuB X U BXOJHOM MaccuB Y
cout<<"Vvedite razmer massiva ot 1 do 20: **;
cin>>k; //BBOJ IUIMHBI MaccuBa X
for (i=0; i<k; i++) //LIAKA Ui BBOJA 3JIEMEHTOB MaccuBa X
{ //Ha4ajyo cOCTaBHOTO omeparopa
cout <<" Vvedite " <<i<<" element: *;
cin>>X[i]; //BBOJ 311eMEHTOB MaccuBa X
//KoHer| cocTaBHOTO omeparopa
for (i=0; i<k; i++) //1IMK 71 BRIYMCIICHUS MaccuBa Y
{
if(X[i]>4) //Ha4ajo ycioBHOTO orepatopa
Y[i]=X[i]*X[i]+pow(sin(3*X]i]),3); //Boruncnenne maccuBa Y st X[i]>4
else
Y[i]=sqrt(log(X[i]))-tan(X[i]); //Berancienne maccusa Y s X[i]<=0
cout<<" X["<<i<<"]="<<X[i]; //BBIBOJI 7IEMEHTOB MaccuBa X Ha 3KpaH
cout<<" Y["<<i<<"]=""<<Y[i]<<endl; //BbIBOJI 31IeMEHTOB MaccuBa Y Ha 3KpaH
} //KoHer cocTaBHOTO OllepaTopa
getch();
return O;
}

B pe3syinbraTe BBINOJIHEHUS IPOIPAMMBI ITOJLyYHM:
Vvedite razmer massiva ot 1 do 20: 8

Vvedite 0 element: 1
Vvedite 1 element: 2
Vvedite 2 element: 3
Vvedite 3 element: 4
Vvedite 4 element: 5
Vvedite 5 element: 6
Vvedite 6 element: 7
Vvedite 7 element: 8

X[0]=1 Y[0]=-1.55741
X[1]=2 Y[1]=3.01759
X[2]=3 Y[2]=1.19069
X[3]=4  Y[3]=0.0195887
X[4]=5 Y[4]=25.275
X[5]=6 Y[5]=35.5765
X[6]=7 Y[6]=49.5857
X[7]=8 Y[7]=63.2574

3aganme 5.7. CamocTOATENILHO pa3paboTaTh MPOrpamMMy Il BBOJA MacCcHuBa X MEPEMEHHOM JuinHB! 0T 1 10 20 37eMEeHTOB
(0<k<20). Tekyuryro anuny maccuBa k=10 u snementsr MmaccuBa X (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) BBectu ¢ knaBuarypsl. Maccus Y
paccuuTath 1O (HOpMyJe B COOTBETCTBMH CO CBOMM BapuantoM (Tab. 5.2). Omperenure CBOM HOMEp BapHaHTa Kak HOMep
KOMITBIOTEPA.

Iepen BBOAOM MPOrPaMMHOTO KOJIa CAMOCTOSITENIbHO Pa3paboTaTh U HAUYEPTUTh B OTYETE MO J1abopaTopHOii pabore OJIOK-
CXeMy aJITrOpPUTMA PEIIEHHs TAHHOM 3a/1a4u ¥ 3arucath GOpMyJIbI is pacyera Ha si3bike C++,

Tabauma 5.2. Hcxoanble 1anubie v popmyanl 1js pacuera Y (3aganue 5.7)
Ne Bap. Y=f(x) Ne Bap. Y=f(x)
5x? +Inx;, ectm X <O; 23.4% +2312.1x; , ecm x<1;
1 yi= PR 10 yi=1
924" + 3%, ecim X>0; tg°X;, ecmm X>1;
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, y 23.42 +23[12.1x; , ecm x<1; 1 y cos? x; +2sinX;, ecim X<1;
I= I=
thXi,ec.m/l X1, 25° —3Xj,ecam X1,
2 ; .
5 v, _{cos Xj +2sinx;, ecm X<1; 12 , logg 5x2 +/x{ , ecm X<0;
N P ) i =
2 .
. y logs 5Xi2+ Xi7a ecin X <0: 13 v, _{7.56+S|n Xj, ecnmm X<1;
i = - 3 )
5 y 7.56 +sin? Xj, e X<1; 14 y 1.22 +2§/§xi, ecn X<1;
1.093—xi,ec1m X1, tgsxi,eum x1;
6 1.22+2§/§xi, e X<1, 15 coszxi +2sinX;, ecim X<1;
Yi= Yi=
tg3xi,ec1m X1 3.23—3Xi,ec.nn X1
y coszxi +2sinX;, e X<1; 16 2xi3+4sinxi, ecan X<0
7 i = i =
3.23 = 3x, ecmm x> 1; d tg?x3, ecn x>0
1’ -
2xi3 +4sinx;, ecmn X<0; 17 2COSXi3 +4sinx;, e X<0;
8 Yi= y, =
tgzxi3,eum x=0; ' Xi6,ec.11n x20;
y 2cosxi3 +4sinx;, ecin x<0; 18 5Xi2 +Inxj, ecmm x<0;
9 i = 6 Yi=
X, ecmu x20; 6.8% — \/X; , ecrm x>0;

4. Iouck d1eMeHTa B OTHOMEPHBIX MaccuBax B cpeae Visual C++ 2010

ITouck »aeMeHTa B MAacCHUBE 3aK/IHOYAETCS B BBIIEICHUM W3 MACCUBAa OTHEIBHBIX €ro 3JIeMEHTOB. IIOMCK MOJKET
MPOBOJUTHCS 10 00Pa3Iy WIIH MO TPABUITY.

IMouck no o0pa3ny 3aKiI0YaeTCs B CICAYIONEM. 3a1aeTCsl 3HAUCHNE HEKOTOPOi mepeMeHHOl (00paselr) U Bee JIEMEHThI
MaccuBa (MM 4acTh 3JIEMEHTOB) CPABHUBAIOTCS CO 3HAUCHHUEM ATOH MepeMeHHO# (00pa3iom).

IMouck nmo mpaBUJIy MPOBOAUTCS Ha OCHOBE MPOBEPKH HEKOTOPHIX YCIOBHM, KOTOPHIM JOJDKHBI OTBEUYATh JIMOO 3IEMEHT
MacCHBa, THOO rpyIIna 3JCMEHTOB.

3ananme 5.8. Vccneayem mporpamMmy st MOMCKA 3JIEMEHTa OJJHOMEPHOTO MacCHBa 0 00pasiry.

3aman mMaccuB A u3 8 mpou3BOJBHBIX uucel. HeoOXOIUMO OmpeeauTh KOJHYSCTBO 3JEMEHTOB, KOTOPBIC OOJIBIIIE
3aJaHHOI'0 4yucja q n ux HOpHI[KOBI)Ie HOMepa. Ha 3KpaH BBIBCCTHU HCXOHHBIﬁ MacCCuB, 3JICMCHTHI, 6OJ'H)IHI/Ie q n ux l'[OpSII[KOBBIC
HOMEDA.

Pemenue. Onpe/ieNiuM THITBI U CTPYKTYPBI IAHHBIX, KOTOPBIE OY/IyT HCIOIb30BATHCS B IPOrpaMMe:

g — YHKCII0, M0 KOTOPOMY OCYIIECTBISIETCSI TOUCK JIEMEHTOB UCXOHOTO MacCHBa A;

i — HOMep 3JIeMeHTa UCXOJHOTO MaccuBa A (mapamerp IHKIa);

A[8] — maccuB u3 N HpOU3BOJIBHBIX YHCET;

X[8] — MaccuB aist XxpaHEHHSI HOMEPOB 3JIEMEHTOB UCXOJHOTO MacCuBa A , OOJbIIHX (.

j — HOMep anemenTa MaccuBa X JUIs XpaHSHUsT HOMEPOB (IapaMeTp 1UKIIA);

bnok-cxema ajiropurMa peliCHuA 3aa41 IMOUCKa 3JIEMEHTOB OATHOMCPHOI'O MacCrBa MPUBEJICHA HA PUC. 5.4.
Torga nporpaMma HUMeEET BUIL:

#include "'stdafx.h"

#include <conio.h>

#include "iostream"*

using namespace std;

int _tmain(int argc, _TCHAR™* argv[])

{
inti, j, k;
double g=3.7; //O0BsIBIICHNE TIEPEMEHHON (]
double A[8]={1, 2, 3, 4, 5, 6, 7, 8}; //VHUIIHaIM3a s SIIEMEHTOB KCX0AHOTO MaccuBa A[8]
int X[8]; //O6bsBenne MaccuBa X[K] HoMepoB anemenToB maccua A[8]
k=0;

for (i=0; i<8; i++) // ukn quis nepedopa 3neMeHToB Maccusa A[8]

{ //Hagajo cocTaBHOTO OIiepaTopa B IIUKIIE

cout<<" A[u<<i<<n] - "<<A[i];

//BBIBOJ BCEX JIEMEHTOB MaccuBa A[8]

48



if(Alil>q) /IY cnoBHBIit onepaTop AJs cpaBHEHUs dlIeMeHTOB MaccuBa A[8] ¢ g
//Hadano coCTaBHOTO OIepaTopa B YCIOBHOM OIEPaTope

X[K]=i; /[3amuceiBaroTCcst HOMepa dJIeMEHTOB, Gonbmiux ¢, B MaccuB X[K]
k=k+1;
couts<" >q ', //BbIBOJ 3HaKa >( , €CIIK 3JIeMeHT MaccuBa A[8] GobIre, 4em
} //KoHeI cocTaBHOTO OIIepaTopa B YCIOBHOM OIepaTope
} //KoHeI coOCTaBHOT'O OIIepaTopa B IIUKIIE
cout<<endl<<"Nomera elementov > q:"";
for (j=0;j<k; j++) //I1uKi 11 BBIBOJIa HOMEPOB 3JieM-B MaccuBa A[8], 6onpiux q
cout<<X[jl<<" " //BbIBO HOMEPOB 3J1eM-B MaccuBa A[8], 6onbmnx q
getch();
return 0;
}
i, k, g, A[8]

Ha

X[K] =1i;
k=k+1

Beon A[i], >q

BeiBox X[j]
|

3aBeplueHue

Puc. 5.4. book-cxema aJropurMa nmorcka 3JJIEMEHTOB OTHOMEPHOTO MacCuBa 110 06p331_ly

B pe3ynbrare BbINOIHEHUS IPOTrPAMMBI HOJTYYHM:
A[0]=1A[1]=2 A[2]=3 A[3]=4>q A[4]=5>q A[5]1=6 >q Al6]=7>q A[7]1=8>q
Nomera elementov >q: 34567

3apanmue 5.9. Mccnenyem nporpamMmy sl TIOMCKA DJIEMEHTa OJHOMEPHOTO MACCHBa IO MPaBUITY.

3aman MaccuB A U3 8 MPOM3BONBHBIX Yncell. HaliTh MakCHMaJbHBIN 371eMeHT MaccuBa A U ero Homep. Ha sxpaH BeIBecTH
WCXOJIHBI MacCuB A, MaKCUMAaJIbHBIN AJIEMEHT MacCuBa A U €ro HOMep.

Pemenue. Onpenenum TUIB M CTPYKTYPHI TaHHBIX, KOTOPBIE OYAyT HCHOIB30BATHCS B IPOrpaMMe:

i — HOMep 3JIeMEHTa UCXOAHOTO MaccBa A (apamerp IUKIA);

A[8] — maccuB U3 8 NpOU3BOJIBHBIX YUCEIT;

B — BciomoraresbpHas IepeMeHHAs IS XpaHCHHS MAaKCUMATIbHOTO 3JIEMEHTa MAaCCHBa YIS i-TO II1ara;

C — BcrioMorareinbHas IepeMeHHast Ul XpaHeHUsl HoMepa (MHeKca) MaKCUMaJIbHOTO 3JIEMEHTa MacCHBa.

Bnok-cxeMa anroputma noucka MakCHMaJIbHOTO JIEMEHTa OJJHOMEPHOTO MacCHBa IpHBEJCHA Ha puc. 5.5.
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Beoa Ali]

A[i]>B

BrBox B, C

Puc. 5.5. bnok-cxema anroputMma oucka MaKCHUMaJlbHOTO 3JIEMEHTa OJJHOMEPHOTO MacCHBa

HporpaMMa IMOUCKA MAaKCUMAJIbHOI'O 3JICMCHTA OAHOMCPHOI'O MaCcCuBa UMCCT BUA:

#include "'stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{
inti, C;
double B;
double A[8]={1, 2, 3, 4, 5, 6, 7, 1};
B=AI[0];
C=0;
for (i=0; i<8; i++)
{
COUt<<” A[“<<i<<”] = ”<<A[i];
if(A[i]>B)
{
B=A[i];
C=i;
}
}
cout<<endl<<”Max element: “<<B;
cout<<endl<<”N max elementa: ¢“<<C;
getch();
return 0;
}
B pesynbTare BHINOIHEHUS IPOrpaMMBbl OIYyUUM:
A[0]=1 A[l] =2 A[2] =3 A[3]=4

Max element: 7
N max elementa: 6

//OGBbsBICHAE BCIOMOTaTeabHOM mepemenHoit C u nHmekca i
//O0OBsIBIICHHE BCIIOMOTATENILHOM NepeMeHHoi B
//MHAIHATH3a1Hs 3JIEMEHTOB HCXOJHOTO MaccuBa A[8]

[uxn nis nepebopa snemeHToB MaccuBa A[8]

//Hauaio cocTaBHOTO omeparopa B IIUKJIe

//BBIBOJ BCeX 3JIeMEHTOB MaccuBa A[8]

//'Y cIIOBHBIHN oniepaTop Uil CPaBHEHHUS 3JIEMEHTOB MaccrBa A|[8]
//Hauaio cocTaBHOTO orepaTopa B YCIOBHOM OIEepaTope
/[TlpucBanBanue nepeMeHHOM B 3HaueHMsS] MAKCUMAITLHOTO 3IEMEHTa
//TlpucBarBanue nepemenHoll C HOMepa MaKCUMAIIBHOTO 3JIEMEHTA
//KOoHeI[ COCTaBHOT'O OIEpaTopa B yCJIOBHOM OIepaTope

//KoHer| coOCTaBHOTO OIlepaTopa B IUKJIIE

A[4]=5 A[5]=6 A[6]=7 A[7]=1
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3aganmne 5.10. CaMOCTOATENBEHO pa3padoTaTh MPOrpaMMy LIS MOMCKA MAKCUMAaJILHOTO 3JIEMEHTa OJJHOMEPHOTO MaccuBa Y.
Maccus Y paccymrarh U3 HCXOIHOIro MaccuBa X 10 GopMyJie B COOTBETCTBHH CO CBOUM BapuaHToM (Tad. 5.3). Maccus X (1, 2, 3,
4,5,6,7,8,9, 10) BBecTH B mporpaMMHOM Koze. OnpenenuTe CBOi HOMep BapuaHTa Kak HOMep KOMIIbIOTepa.

ITepen BBOOM IpOrpaMMHOTO KOJja CAMOCTOSTENBHO pa3padboTaTh U HAYEPTUTh B OTUYETE MO JabopaTopHOil paboTe O0K-
CXeMY aJTrOpPUTMA PEIleHH s TaHHOW 3a/1a41 1 3anucath GopMyJbl Uis pacyera Ha si3bike C++.

Tabauna 5.3. Hcxoaubie fannbie u popmyanl 1is pacuera maccusa Y (3aganue 5.10)
Ne Bap. Y=f(x) Ne Bap. Y=f(x)

L vi ={coszxi +2sinx;, ecmm X<1; 10 yi = coszxi +2sinx;, ecmm X<1;
3.28 —3Xj,ecim X1, 3.28 —3Xj,ecnm X1,
2xi3 +4sinx;, ecim X<O0; 11 2xi3+4sinxi, ecin X<0

? Vi _{tgzx?,ecnn X20; Y= tgzx?,ecm x>0

3 vi ={5xi2 +Inx;, ecm X <0; 12 vi ={23_42 +23/12.1%; , ectm X< 1;
IgZ44+3x?,ec1m xX20; tg3xi,ecnn X1

. Y ={23.42 +2312.1x;, ecim x<1; 13 V. ={cos2 Xj + 2sinx;, ecnum X<1;
tg3xi,ecrm X1, 25° —3Xj,ecam X1,

: vi ={c032xi +2sinx;, ecim X<1; 14 v ={|093 5x7 + /X!, ectm x<0;
2.5% —3x;, ecmm x21; Y e +3x6 ecan x20;

5 V. ={|Ogg 5Xi2 + Xi7’ ecin X <0: 15 y ={7.56;—sin2 Xj, ecnd X<1;
o 2Xi +3X§3,mn x>0 1.09° —x;,ectn Xx=1;

. vi ={7.56+sin2 Xj, ecm X<1; 16 vi ={1.22 +2§/§xi, ecn X<1;
1.093—xi,ec1m X1, thXi,ec.mfl X1,
2xi3 +4sinX;, ecan X<0; 17 ZCosxi3 +4sinxj, ecmn x<0;

° Vi _{tQZXig,ecﬂn x20; Yi= X?,ec.rm X>0;

y = Zcosxi3 +4sinx;, ectn X<0; 18 5Xi2 +Inxj, ecim x<0;
° i X?,ecnn x20; yi={6.84— Xj ,ecan X20;

KoHTpoabHbIe BONPOCHI
. IIpuBenure noHsaTHE MaccuBa.
. IlpuBenure noHsATHE OJJHOMEPHOTO MaCCHBA.
. [lepeuncnure OCHOBHBIE CBOWCTBA MAaCCUBOB.
. Kak 00bsBI10TCS OTHOMEPHBIE MAaCCHUBBI?
. Kax obpamatorcs k 35eMeHTaM 0THOMEPHBIX MAaCCHBOB?
. Kax n xakue MO>XHO BBIOJHATH ASHCTBUS HAJ OJJHOMEPHBIMH MaccuBaMu?
. C moMompio Kakoro oneparopa parroHalIbHee BBIIOIHATH ASHCTBUS HAJ OJJHOMEPHBIMU MacCHBaMH?
. Kakum onepatopoM MO>XHO BBECTH C KJIaBHAaTypbl N 3JI€MEHTOB MaccuBa X?
1) for (i=0; i<=n; i++) cin>>X[i]
2) for (i=0; i< n; i++) cin>>X[i]
3) for (i=1; i<=n; i++) cin>>X{[i]
9. Kaxk B porpamme na C++ Gyzet BeiBesieH Ha 9kpad maccuB A[KJomepartopom for(i=0; i<k; i++) cout<<A[i]<<endl;?
1) B Buze ctpokn 2) B Buze cronbma 3) B Buze matpuisl
10. Kaxkoii omreparop komupyet maccuB A[N] B maccus B[N]?
1) for (i=0; i<N; i++) B[i]=A[i];
2) for (i=0; i<K; i++) B[i]=A[il;
3) for (i=0; i<N; i++) A[i]=BIil;
11. 3aman maccuB X ={X1, X2 ..., XN}. Kakum orepaTopom MO>KHO BBIBECTH 3TOT MACCUB Ha 9KpaH?
1) cout<<X;
2) for (i=0; i<n; i++) cout<<X;
3) for (i=0; i<n; i++) cout<<X[i];

03I WN—
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JIaGoparopuast paGora Ne6
HCCJIENJOBAHHUE BO3MOXHOCTEU CPEJIbI VISUAL C++2010
JJIs1 OIIEPAIMM C MHOI'OMEPHBIMHU MACCHUBAMMU JAHHBIX

Hens paGoThl: MOTyICHNE HABBIKOB Pa3pabOTKH MPOTpaMM Ui MHOTOMEPHBIX MacCHBOB NaHHEIX B Visual C++ 2010.

1. IByxMepHble MacCHBBI JAHHBIX U UX MHUIMAIH3anus B Visual C++ 2010

ITox pa3MepHOCTBIO MaccHBa IMOHMUMAIOT YHCJIO HHJIECKCOB, KOTOPOE HEOOXOAMMO yKas3aTh Ul IOJMYYEHHs J0CTyNa K
OTAEIBHOMY 3JIEMEHTY MaccuBa. MacCHUBBI, pacCMOTpEHHbIE B JabopaTopHoi pabore Ne 5, Hampumep, ObUTH OJHOMEPHBIMH U
TpeOOoBaJIM TOJIBKO OJTHOTO MH/IEKCa. MaccuBBbI ¢ Ooee YeM OJJHOW pa3MepHOCTHIO, Ha3bIBAIOTCSI MHOTOMEPHBIMU.

CaMBbIM IPOCTEIM MHOTOMEPHBIM MaCCHBOM SIBJISIETCS IByXMEPHBIH MacCcHB (MaTpHIa).

[Tpu 0OBsIBIEHNN MaccHBa YKa3bIBACTCSI THIT JIEMEHTOB MacCHBa, MMsI MacCHBa M €ro pa3Mep:

Tun UmsaMaccusa [Pa3mep 1] [Pa3mep 2];
Hanpumep, onepatop
int A[3][8];

OTIMCHIBACT IEJIBIN IBYXMEPHBI MAaCCHB IO IMEHN A m3 24-X MENbIX 9ncel. B maMstu OyzaeT 3ape3epBHpOBAaHO MECTO LIS
24-X IIeTOYHNCIICHHBIX 3JIEMEHTOB MaccuBa (puc. 9.1).

B maMsaTH KOMITBIOTEPA ABYXMEPHBIH MACCHB PACIIONIATacTCsl HEPEPBIBHO TI0 CTPOKAM, TO €CTh

A[0][0], A[0][1], A[0][2], A[O][3] ... A[O][8], A[1][O], A[1][1], A[1][2], A[1][8] ... A[O][8].

Ha puc. 9.1 npuBenena cxema pa3MelieHHs 3JIEMEHTOB MacCuBa M3 24-X IeNIbIX YHCEII 110 UIMEHU A pa3MepHOCThI0 3x8. B
naMsTH OyeT 3ape3epBHPOBAHO MECTO JUIs 24-X 1IEIOYUCICHHBIX JIEMEHTOB MacCHBa, KOTOPBIE PACIIOIaraloTcsi B HelmpepbIBHOM
(1) 6roke mamsTH.

A[0]]0] A[0]]1] A[0]]2] A[0]13] A[0][4] A[0]]5] Al[0][6] A[0]]7]
15 22 34 57 11 29 89 47 T
A[1][0] Al][1] A[l][2] A[1][3] A[l][4] A[1][5] A[1][6] A1][7]
—> 5 2 3 5 17 23 49 27 4‘
A[2][0] Af2][1] Al2]12] Al2]13] Al2][4] A[2][5] A[2][6] A[2][7]
N 35 12 14 37 31 49 39 57

Puc. 6.1. 3HaueHus U pacnoyioKEHUE B aMsTH 31eMeHTOB MaccuBa A[3][8]

MaccuBbI XpaHSTCS B TAMSATH KOMITBIOTEPA TAK, YTO CaMblil IPABBIN MHAEKC U3MEPSETCs OBICTPEE BCETO.
Bo3MoXHa MHUIMANIU3AIMA MacCHBa HEMOCPEJICTBEHHO B MPOrPaMMHOM Koje. B aToM ciydae B (UrypHBIX CKOOKax
MPUBOISATCS 3HAUEHUS dJIeMEHTOB MaccuBa ( puc. 6.1) B creyromieM BUE:
int A[2][3]={1,2,3,4,5,6,7,8,9,10, 11, 12};
WIn
int A[2][3]= {{1, 2, 3, 4} {5, 6, 7, 8} {9, 10, 11, 12}};
KonnyecTBO MHMIMAIM3aTOPOB HE OO0SI3aHO COBIAJATh C KOJIMYECTBOM DJIEMEHTOB MacCHBa. ECIM MHUIMAIN3ATOPOB

MEHBIIIE, TO OCTaBIINECS 3JIEMEHTHI HE ONIPEICIICHBI.
JByxMepHbIil MaccuB, Haripumep, int A[3][4] MoxxHO npeacTaBUTE B BUJE CIEAYIOLIEH MaTpULIbL:

Bropoii ungexc (j)

v

Aw Au Ap Ax
AlO All A12 A13
Ax An Ay Ay

IepBbIii
ungekc (i)

ITepBrIit HHAEGKC — 3TO HOMEP CTPOKH B MacCcHBe, BTOPOH WHAEKC — HOMEp CTOJIONA.
B namsatn KOMIIBIOTEPA DJICMCHTBI TaKoOH MaTpHulbl Pa3MECTATCA B TAKOM ITOPAIKE:
Ao, Aoty Aczr Aoz Ato, Aur, Az, Az A Azt Az Asa.
KpOMe 9TOI'0, MHUIHUAJIN3AlU MAaCCHMBOB BO3MOXHA B HPOLECCE BBLINOJIHCHUA MNPOrpaMMbl — IIYTEM 3allMCU NAaHHBIX B
OTBEACHHBIC 1JIs1 MaCCUBOB STYEHKU TTAMSATH.
HpI/I pa60Te C MacCuBaMy, B T. 4. OTHOMCPHBIMH, uenecoo6pa3H0 HCIOJIb30BATh OIIEPATOP LUKIIA for, T.K. U3BECTCH pasMep
06pa6aTI>IBaCMOFO MaccCHuBa (‘H/ICJ’IO 3JICMECHTOB Macana), T. €. HUCIIO HOBTOpeHI/Iﬁ OUKJIa.
B s3b1ke C++ He poBepsieTcs BHIXO HHACKca 3a mpeelibl MaccuBa. Ecin maccus m[100] nenovncieHHbINH MaccHB
int m[100]; ,
a B IporpaMme yKa3aHo
x=m[200]; ,
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TO coob1eHne 00 ommoOKe He OyneT, a epeMEHHOH X OylieT IPUCBOCHO MPOU3BOJILHOE 3HAUCHHE.
IIpu o6paboTke MaccuBoB B Visual C++ 2010 Bce meiicTBHS B TIporpaMMe BBITOJHSAIOTCS Haa dyieMeHTaMu maccuBa (1), a
He HaJl MAaCCHBOM B I1eJIOM. IIpH 3TOM MHIEKC 3/IeMeHTa MOXKET OBITh 3a1aH MO0 ero 3HaYeHHEeM, JTM0O BBIPaKECHHUEM:
A[4], F[i+k+1]; .
Han MaccrBaMM MOYKHO BBIIIOJIHAT CJIETYIOIIHE ASHCTBUS:
1. BBoguTh MacCHBBI B HaMSATh KOMITBIOTEpA.
2. BBIBOOUTH MaccHBHI Ha SKpaH JHCIICs, Ha JPYroe YCTPOHCTBO HITH B (hafii.
3. IlpucBanBath onpeeeHHbIC 3HAYEHHS DJIEMEHTaM MacCHBOB.
4. KonupoBaTth MacCUBHI.
5. IlepecTaBmsiTh 3J1€MEHTHI MacCHBOB.
6. CopTupoBaTh JIEMEHTH MACCHBOB.

2. KoncoabHblil BBOJ U BBIBOJ IByXMEPHBIX MaccuBOB B cpene Visual C++ 2010

T. k. Bce meHCTBUS HEOOXOAMMO BBINOIHATH HAJ JIEMEHTAMH JABYXMEPHBIX MaCCHBOB, TO JJIS BBOJA IBYXMEPHOI'O MAacCHBA
B IaMATh KOMIIBIOTEpa HEOOXOIMMO OpraHM30BaTh €ro IT0JIEMEHTHBIH BBOJ IIOCPEACTBOM omepartopa Iukia for (1. k. u3BecTeH
pa3Mep MaccuBa).

Jnsi KOHCONBHOTO BBIBOJA [BYXMEPHOI'O MaccHBa Talkke HAJO C IIOMOLIBIO omeparopa Imkia for opraHuzoBaTh
MIORJIEMEHTHBIN BBIBOJ MCCIIEyEMOTO MacCHBa.

3amanme 6.1. MccienoBare crocoObl KOHCOJIBHOTO BBOJA M BBIBOJA JBYXMEpHBIX MaccuBOB. HeoOxommmo BBecTH C
KJIaBUaTyphl MaTpully A pasmepHocTsio M XN B mamsTh KOMIbIOTEpaA M BBIBECTH TY HH(MOPMAIHIO Ha AUCILIICH.

Pemenue. /{ns npunanus nporpamMe OoJIbIIEH YHHBEPCATLHOCTH 3a/1alUM Pa3MEPHOCTh HCXOIHOM MaTpHIIBI C 3a11acoM, a
peaiibHas pa3MEepHOCTh OYIET BBOAUTHCS B KAXKIOM KOHKPETHOM citydae. Yncino cTpok 0003HayMM M, a CTOJIOIOB - N.

[ToaeMeHTHBII BBOA MATpHUIlbl A OpraHW30BaH NPH MOMOIIY IBYX OIEPaTopoB IuKia fOr — BHEIIHEro u BHYTPEHHETO
(BnoxeHHOT0). BHEMHMIT MK OpraHu3yeT nepedop JIEMEHTOB MAaTPHUIBI A IO CTPOKAM, a BIIOXKEHHBIH — 110 cTOJI0LaM.

[ToaneMeHTHBIH BBIBOJ HCXOTHOM MaTpHIB HAa 3KpaH OyIeT NPOU3BOIUTHCS aHAIOTHIHBIM 00pa3oM.

Briok-cxema anroputMma peleHus JaHHOM 3a/layu NpuBeaeHa Ha puc. 6.1.

C Hauajuo )
[

Bgroxa i,j,n,m

BitoxeHHBINA 1TUKTT

P

Bo>xeHHBIN UK

—

3aBepmienue

Puc. 6.1. Briok-cxema anropuTMa Mo3JIEMEHTHOTO BBO/IA U BBIBOJIA MATPHITBI C MCIIOIb30BanueM Iukia for
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Peannsylomaﬂ ,HaHHBIﬁ AJITOPUTM IporpaMmma HUMECT CJ'IeZ[yIOHlI/Iﬁ BU:
#include "'stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;
int _tmain(int argc, TCHAR* argv[])

{
const int M=10,N=10; /[Yucno cTpoK U CTONOIOB MATPUIIBI A C 3a1acoM
inti, j, m, n, AIM][NI; //OGBsiBICHHE IEPEMEHHBIX U MATPULIBI A
cout<<"Vvedite chislo strok i stolbcov matricu:"'<<endl;
cin>>m>>n; //BBOZ 4nCIIa CTPOK U CTONOIOB HCXOAHON MATPHUIIBI A
cout<<" Vvedite postrochno elementu matricu:''<<endl;
for(i=0; i<m; i++) //BHEIIHUI MUK BBOJIA SJIEMEHTOB MaTPHUIIBI A
for(j=0; j<n; j++) //BITOEHHBIN AKIT BBOJIA SJIEMEHTOB MaTPHUIIBI A
cin>>A[i][j1; //BBOI BIIEMEHTA MaTPHIBT A
cout<<endl;
cout<<"Matrica A'"<<endl;
for(i=0; i<m; i++) //BHEIIHWUI IUKIT BHIBOIA SJIEMEHTOB MaTPHUIIBI A
{ //Ha4ano cocTaBHOTO oreparopa Ajis BHEIHero mukia for
for(j=0; j<n; j++) //BIOKEHHBIH UK JUIs BBIBOJIA DIEMEHTOB MaTPHUIIBI A
cout<<A[i][jl<<" //BBIBOJI DIIEMEHTA MATPHIBI A
cout<<endl;
} //KoHer| cocTaBHOTO oreparopa Juisi BHeInHero 1ukia for
getch();
return O;
}

ITocie 3aIlyCKa MporpaMmsbl 1 BBOJAAa JaHHBIX SKpaH AUCIUICS JOJIPKCH UMCTh BUM:
Vvedite chislo strok i stolbcov matricu:
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Vvedite postrochno elementu matricu:

1234567891011 12

Matrica A

1 2 3 4
5 6 7 8
9 10 11 12

Co3pnaiite B TekcroBom nporieccope Word ¢aiin Pesynabrat ®amuiusi_JIp6. [Tons gnokymenta caenaiite mo 0,5 cm.

IMomectute okno DOS ¢ pesynbraramu perieHus 3axanus 6.1 B uentpanpHoii uactu okHa Microsoft Visual Studio aike
nporpaMMHOTO Koma Lr6-1.cpp (cM. puc. 1.2) u Haxxmure kiaapunry <Prt SCr>, mocne dero BCTaBbpTe MOTYICHHYIO KOTHIO SKpaHa
B ¢aitn Pesyasrar_@amuiausa_JIp6. Hax BcTaBiieHHBIM PHUCYHKOM IPOCTaBbTEe HOMep 3amaHus — 6-1. daiin pe3ynpTaToB He
3aKpBIBANTE JI0 MOJIYYESHHUS OLIEHKH 32 BBIIIOIHEHHYIO IPAKTHYECKYIO YacTh PabOTHI B TETPaIb C OTYETOM.

3axpoiite okHo DOS, oTKpoiiTe myHKT MeHI0 DaiiJ1 1 BEIIOIHUTE KOMAaHAY 3aKPHITh pelieHue.

!Banmanue! Pe3yabTaThl cleAylomux 3aaHuil JaHHOI J1a0opaTOpHOil padoThI coXpaHsiliTe CTPOro B COOTBETCTBMH
¢ NpUBeeHHBIM BbIllle MOPSIKOM AeiicTBHUIA!

3. UccaenoBanue pa3inyHbIX oNepaluil B AByXMepHbIX MaccuBax B cpeae Visual C++ 2010

OeMeHTaM MacCHBa MOTYT OBITh NPHCBOEHBI 3HAYCHMS BbIpaXeHWH. [Ipn 3TOM »ieMeHTH MaccHMBa W 3HAYCHUS
BBIPAXXECHUH JOJDKHBI UIMETh OJIMH M TOT K€ THII.

Hanpumep, oObsiBIIeH MaccHB

double A[3][4];

TOT/Ia BO3MOXHA 3aIUCh

A[0][0]=3.5;
A[1]]3]= 05
Al2][1]= a*x + b;

KonupoBanue — 53T0 mpHcBaWBaHHE 3HAYCHHWH OJJIEMEHTOB OJHOTO MAacCHBa OJJIEMEHTaM JApyroro Maccusa. Ilpum
KOTIMPOBAaHUM 00a MaccuBa JOJDKHBI IMETh OAMHAKOBBIN pa3Mep H THM 3ieMeHToB. KommpoBanue maccuBa A B B Oyzner nmerts
BUJI:

for (i=0; i<N; i++) BIi][j]= A[il[j];

3a11am1e 6.2. I/ICCHCHOBaTL Oorepanuro NpucBanMBaHusA ABYXMEPHBIX MACCHUBOB, a4 TAKIKC OICPALINIO TPAHCIOHHWPOBAHUA

MaTpuipbl. 3aJjaHa MaTpHUIa LeNbIX yucen A pa3MmepHocThio 3x4. HeoOXoanMmo TpaHCIOHMPOBAaTh MaTpuily A, T. €. IIOMEHSTb
MecTaMH €€ CTPOKH U CTOJIOIbI, a 3aTeM PaccuuTaTh MaTpuily B, aneMeHTHI KoTopoii onpenensioTes o Gopmyre
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Bij =3,/Ai2j +sinZ(A3) .

OJNeMEHTHl HCXOOHOM MaTpUmbl A BBECTH HEIOCPEACTBEHHO B MPOrpaMMHOM Koxe. McxomHyioo MaTpumy
TpaHcrionuposanuyto AT u noiydennyro marpuity B BeiBecTH Ha 9kpaH. [yl HATISITHOCTH TPUMEM

1 2 3 4
AG4)=)5 6 7 8
9 10 11 12

brok-cxema ajropurMa peuicHuA JAHHOM 3a7aun pUBEICHA Ha puUC. 6.2.

BBon i, j, Ajj

BrosxeHHbBIN UK

|

BrosxeHHbBIH TUKIT

i

3aBepuienne

Puc. 6.2. briok-cxema anroputma TpaHCIIOHUPOBAHUS U IPUCBAUBAHUS MAaTPUIIBI

Peanu3zyroniast JaHHBINA aIrOpUTM NporpaMmMa HMEET CIEAYIOIINNA BUL:
#include "'stdafx.h"

#include <conio.h>

#include ""iostream"’

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{

inti, j;

double AT[4][3], B[4][3]; //OGBsBICHNE IEpEMEHHBIX 1 MaTpHLl A 1 B
double A[3][4]={1,2,3,4,5,6,7,8,9,10,11,12}; //VHATIaTu3a1ys UCXOTHOW MaTPHUIIEI A
cout<<"Matrica A''<<endl; //BBIBOJ Ha3BaHUS UCXOTHOW MATPHIIBI

for(i=0; i<3; i++) //BHEUTHHUH IIMKJI BBIBOJIA SJICMEHTOB MAaTPHUIEI A

55



for(j=0; j<4; j++ //BII0>KEHHBIM LMK IS BEIBOJA DJIEMEHTOB MATPHIIBI A
p

cout<<A[i][j]<<" ™ //BBIBOJI 3JIEMEHTOB MCXOJHON MATPHIIBI A
cout<<endl;
}
//TpaHCTIOHNPOBaHHUE UCXOTHON MAaTPHIIBI
for(i=0; i<3; i++) //BHETIHMI AKIT VTS TPAHCTIOHUPOBAHUS
for(j=0; j<4; j++) // BlO>XeHHBIN LUK ISl TPAHCTIOHUPOBAHUS
ATIIT=ALIG]; //Onepanust TPaHCHOHMPOBAHMS  MaTPHLBI A
cout<<"Matrica AT = A transponirovannaya''<<endl; //BeiBoj Ha3BaHHs
for(i=0; i<4; i++) //Haygaino nukia
for(j=0; j<3; j++) //BIOKEeHHBIH UK VTS BBIBOIA MaTpHUIsl AT
Cout<<ATI[i][j]<<" "; //BBIBOJ IIeMEHTOB MaTpuiibl AT
cout<<endl;
}
cout<<"Matrica B = f(AT)"'<<endl; //BbiBO Ha3BaHUSA
//Borancienne Matpuisl B
for(i=0; i<4; i++) //BHEUTHHUH TIMKJI JJIs TIO3JICMEHTHOT'O BBIYHCIICHUE MaTPHIbl B
for(j=0; j<3; j++) // BIOKEHHBIN IUKIT [JIS TO3JIEMEHTHOTO BBIYHCIIEHHE MaTPHUIlbl B
B[i]1[]=5*pow(sin(pow(ATTi][i].3)).2)+pow((AT[ILI*ATIIILI).1./3.); /1 Bij = f(ATji)
cout<<BIi][j]<<" ™ //BBIBOJI 37IEMEHTOB MaTpHilbl B
}
cout<<endl;
}
getch();
return O;
}
I[Mocre 3amycka MPOrpaMMBbl Ha BBITIOJTHEHUE DKPAH JUCILIES TOJDKEH UMETh BUJL:
atrica H
2 3 4
[ 7 8
10 11 12
atrica AT = A transzponirovannaya
5
6 1M
?o11
g 12

atrica B = FCAT>

54037 4.82155 4.43715
.48155 §_.72441 B_06c024
.65336 5.098%7 8.64416
75208 4.@3162 L_31802

I/Iccnez[yeM MIPUMEPLI IPpOrpamMm, KOTOPBIC BBIMTOJIHAOT PA3JIMYHBIC I[eﬁCTBPIH HaJl ABYXMCPHBIMHU MaCCUBaMHU.

3ananmne 6.3. CamocTosTeNbHO pa3paboTaTh MporpaMmy Juisi BeYUcieHust mMarpulbl Y pasmepa MXN no dopmyne s
cBoero BapuanTa (Tab. 6.1). Onpenenure cBoil HOMep BapHaHTa Kak HOMep KoMmbioTepa. [lo aHamormu ¢ 3aganuem 6.1 3amath ¢
3anmacom M=10 u N=10. Pasmep marpuist (3x4) u ee anementsl (1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12) BBecTH C KIaBHATYPHI.
BeIBecTH Ha 3KpaH UCXOAHYIO U BEIYHCICHHYIO MaTPHUIIBL.

Iepen BBOZOM MPOrpaMMHOIO KOJIa CaMOCTOSATENBEHO pa3paboTaTh W HAYEPTUTH B OTYETE IO JIAGOpaTOpHOH paboTe OJIOK-
CXeMy aJrOpUTMa PELICHHMS JaHHOW 3aa4ud 1 3ammcaTh GopMyIy Uit pacyera Ha si3bike C++.

Taoaumab.l. Hcxoanbie fanubie U popmyasl s pacuera Y (3aganue 6.3)
Ne Bap. LYT=R(IXD) Ne Bap. LYT=F(XD)
Coszxij+28inxij, ecan X<1; 10 Iog35xi2j+ }x%, ectn X<0;
1 ylj = ylj =4

3 gy - ,
0,25xij” = 3xij, eeam X 21, e 2%i +0,3Xi?},ecnu X>0;

logs 5xizj+,fx%, ecin X<0; 11 J1’56+5i”2Xij’ ecim X<1
yij =

0,19Xij3—Xij,ec.J]l/l x>1

2 yij =

e 2K 4 0,23x?j, eciu X >0
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1,56 +sin? Xijj, ecnn X< 12 l,2xij2+2§/§xij, ecan X<1
3 Yij = Yij =
0,23Xij3—xij,ec.rm X1 cos® Xijj, ecmn X1
0,12xij2+2§/§xij, ecan X <1 13 coszxij+23inxij, ecl X<1;
4 Yij = Yij =
sin3xij,ecnn x>1; 0,32Xij2—3Xij,ec.]'ll/I x2>1;
coszxij+25inxij, ectn X<1, 14 2xi‘°j+4sinxij, ecin X<0
5 Yij = 3 Yii=y . 5 3
0,14xij~ — 3Xjj, ecim x21; sin Xij ecam x>0
2xi‘°}+4sinxij, ecaim X<0; 15 2cosxi3j+4sinxij, ecin X<0;
® Yiiz) 5 o3 Yi=) .6
€0~ Xjj, ecitn x20; Xjj» ecau X2 0;
Zcosxi?}+4sinxij, ecin X<0; 16 5x?j+lnxij, ecin X<0;
! Yi =6 Y= s .
xij,ech x2>0; 6.8" —\/Xj, ecim x> 0;

, 5Xi2j+|nXij, ecan X<0; 17 i 0,34sinxij2+23/12,lxij, ecan X<1
|9Xij4+3X%,eCHH X2 0; cos3xi,,ech X1
0,234xij2+23/12.1xij, et X<l qg cos Xijj+2sinxjj, ecin x<1;

Yij= Yij =

’ sin” xij, ecim X2 1; 0,25Xij3—3xij,ec.lm X1,

3amanne 6.4. lccrenoBarh oONepanuio IMOWCKA MaKCHMAJIBHOTO 3JEMEHTAa MarTpuibl. 3agaHa Mmartpuma A n3 20
MIPOM3BOJIBHBIX YHcen pa3mepa 4x5. Heo6XxoIuMo HalTH MakCHMalbHBIM AJIEMEHT MAaTpPHUILI A ¥ HOMEpa e€ro CTPOKH U CToJIOna
(MHIEKCHI BIIEMEHTa MATPHIBI). DIIEMEHTHI MAaTPHIBI A BBECTH B MPOTrpamMMe MpsMbIM 0Opa3oM. Ha 3KkpaH BBIBECTH HCXOHYIO

MaTpHIly A, MaKCUMaJIbHbIH 311

CMCHT U €0 MHJICKCHI.

Bbnok-cxema anropuTMma pelieHns JaHHOHN 3a/1a4yy IIpUBeeHa Ha pHc. 6.2.
Jlns pereHus 3a1a4u HeOOXOIUMO BBECTH U OTJIAAUTH CIEAYIOMINI IPOrpaMMHBII KO

#include "'stdafx.h"
#include <conio.h>
#include "iostream™
using namespace std;j;

int _tmain(int argc, TCHAR* argv[])

{

inti, j, m n;

// OOBSABICHUE TIEPEMEHHBIX

int A[4][5]={1,2,18,3,20,4,5,6,7,8,9,10,19,11,12,13,14,15,16,17}; //VHnumanu3amus MaTpuib A

int B;

cout<<"Matrica A"'<<endl;

for(i=0; i<4; i++)

{
for(j=0; j<5; j++)

cout<<A[i][j]<<""\t";

cout<<endl;
}
B=A[0][0];
m=0; n=0;
for(i=0; i<4; i++)

for(j=0; j<5; j++)

if(A[i][j]>B)
{
B=A[i]0];

n=i;
m=j;

}

cout<<endl<<"Max= ""<<B;

//BHeIHMiA [IMKJT BEIBOJA MATPHIBI A

//BHYTpEHHHH IMKII BBIBOJIA MATPHIBI A
//BbIBOJI 31eMEHTa MaTpHIlbl A

//HOI[FOTOBKa K MIOUCKY MaKCHUMAJIbHOTO 3JIECMEHTA

//BHenHMA UK 10 TlepeGopy IEMEHTOB MATPHUIIBI A
//BHYTpeHHMH NHKJI 110 Iepe0opy JIEMEHTOB MAaTPHIBI A
//Bb100p MaKCUMaIbHOTO JJIEMEHTA

/[3anomunanne B B Gonbiuero snemMenTa Ajj
/[3anomuHanue B N HOMepa CTPOKH i sneMeHTa Ajj
/[3anomMuHaHKe B M HOMepa cronbua j aneMeHTta Ajj

//BBIBOI[ MAaKCHMAJIbHOI'O 3JICMCHTA
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cout<<" Stroka ''<<n+1; //[BbiBox HOMEpaA CTPOKHU
cout<<" Stolbec "<<m+l<<endl; //[BeiBox HOMepa cToJibIa
getch();

return 0;

}

i, j, m,n, A(l,J)

Bi10>keHHBII LUK

—

BeiBoa Ajj

BrosxeHHbBIH UK

e

BeiBoa B, n, m

( 3aBepuienue )

Puc. 6.3. baok-cxema aJropuTMa IMOUCKAa MAaKCUMAJIbHOT'O 3JICMCHTA MAaTPHUILIbI

3KpaH I10CJIE BBIITOJIHEHUSA HpOl"paMMH JOJI2DKEH UMETh CJ'IeI[yIOHII/Iﬁ BU:
Matrica A

1 2 18 3 20

4 5 6 7 8

9 10 19 11 12

13 14 15 16 17

Max= 20 Stroka 1 Stolbec 5
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3aganme 6.5. HccrnemoBaTh cmocoOBl BBOJA W BBIBOJA JBYXMEPHBIX MAacCHBOB, a TaKXKe CICAYIOIIHE NCHCTBUSA C
MaTpHIICH: HAWTH MUHUMAIBHBIA JJIEMEHT KaKIOW CTPOKH MAaTpPHUIBI A, COCTaBUTh W3 HUX BEKTOp R (ogHOMEpHBI MaccuB) U
OTPE/ICTIUTh CYMMbI €r0 YeTHBIX W HEYETHBIX DJIEMEHTOB. DIIEMEHTHI 3aJaHHOi Matpullbl u3 20 NpoU3BOJIbHBIX YHCET pa3Mepa
4x5 (cM. B pe3ynbTaTax) BBECTH ¢ KIaBHATYphl. Ha 3KkpaH BRIBECTH UCXOIHYIO MaTpHUILy A, BEKTOp R 1 BEIUHCICHHBIE CyMMBI.

Bnok-cxema anropuTma pelIeHus TaHHOH 3a/1aud He TPUBOAMTCS, T. K. OHA aHAJIOTHYHA OJIOK-cXeMe Ha puc. 6.3.

Jist pereHuns 3a1a4u HEOOXOIMMO BBECTH M OTJIAUTH CIICTYIOIIHI MPOrPaMMHBIA KOJ:

#include "'stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{
const int M=10, N=10;

int AIM][N], R[M];
inti, j, k, m, S1, S2;

//MakcuManbHOE YUCIIO CTPOK M CTOIOIIOB MaTPHUIIBI
//lexmapupoBanue MaTpHuIlbl A u BekTopa R
// lexknapupoBaHHe HHIEKCOB U BCIIOMOTaTeIbHBIX IIEPEMEHHBIX

cout<<"Vvedite chislo strok i stolbcov matricu A :"'<<endl;

cin>>m>>k;

//BBOJ peambHBIX Pa3MEepPOB NCXOIHOW MaTPHUIBI A

cout<<"Vvedite postrochno elementu matricu A :"'<<endl;

for(i=0; i<m; i++)
for(j=0; j<k; j++)
cin>>A[i[jl;

//BHEIIHUH LUKII BBIBOJA DJIEMEHTOB MaTPHIIBI A

//BBOJ 3JIEMEHTOB UCXOIHOM MaTpuIpl A

//TIoncK MUHUMAIJIBHOTO 3JIEMEHTA KaXKJ0M CTPOKH UCXOHOW MaTPHUIIBI A

for(i=0; i<m; i++)

//Hauano cocTaBHOTo orneparopa B LIUKIIE

R[i]=A[i][0]; //3ananue HAYATBHOTO 3HAYCHHST MUHUMAJIBHOTO 3JIEMEHTa CTPOKH
for(j=0; j<k; j++) //OnpeneneHre MUHIMAJIBHOTO JIEMEHTA
if(A[I[I<RIi]) //kax10M CTPOKH UCXOIHOM MaTpuIlbl A
R[I=AT]; /[3anmce ero B maccus R
} //KoHel[ cOCTaBHOTO OIepaTopa B [UKIIE
S1=0; //3amaHue HadYaNbHBIX 3HAYCHUH CYMM YETHBIX
S2=0; [/ HedeTHBIX 31eMeHTOB BekTOopa R

//Oniepaliuy 1mo OnpeaeICHUI0 CYMMBI YeTHBIX M HEUCTHBIX 3JICMEHTOB MaccuBa R

for(i=0; i<m; i++)

if(R[11%2==0)
S2=S2+R[i];
else S1=S1+RJi];
}
cout<<"Matrica A"'<<endl;
for(i=0; i<m; i++)

//Hauaiio cocTaBHOTO oreparopa B IIUKJIe

//YcnoBue — eCThb JIM OCTATOK OT JeJICHUs Ha 2 (Y€THOE WIIU HET)
//Onpenenienne CyMMBI 9€THBIX JJIEMEHTOB BekTopa R
//Onpenenenne CyMMbI HEUETHBIX IEMEHTOB BekTopa R
//KOHEII COCTaBHOTO OIepaTopa B LUKIIE

//BHemHui UK BBIBOJA DIIEMEHTOB MATPHUIIBI A

{ //Hauayio coCTaBHOTO OIeparopa B IUKJIe
for(j=0; j<k; j++)
cout<<A[i][j]<<" //BBIBOI 3JIEMEHTOB MATPHIIBI A
cout<<endl;
} //KoHer| coOCTaBHOTO OIlepaTopa B IUKJIIE

cout<<endl<<"Vektor R"<<endl;

for(i=0; i<m; i++)
COUt<<R[i]<<™ '

cout<<endl;

cout<<"'S1= "<<Sl<<endl;

cout<<"'S2= ""<<S2<<endl;

getch();

return O;

}

//BeiBox BekTopa R

//BbiBoi cyMMBbI S1 4eTHBIX 3JIEMEHTOB
//BBIBOJT CYMMBI S2 HEUETHBIX JIEMCHTOB

B pesynbrare BbINOIHEHHS BHILIENPUBEIECHHON IPOIPaMMBI ITOJIYYHUM CIIELYIOIINE PE3YIIbTaThI:

gugdite chislo strok i stolbcov matricu

Uvedite posztrochno elementu matricu

12 18 3 20
456 78

2 1@ 19 11 12
13 14 17 15 16

A =

Matrica A
1 2

18 3 20
4 5 6 7 8
9 10 19 11 12
13 14 17 15 16
Uektor R
1 4 2 13
81= 23
82= 4
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3amanme 6.6. 3anaHa kBajparHas Mmatpuna 4x4 (3neMeHTHl — yncia nojapsn ot 1 g0 16). CamocTosTensHO pa3padoTarh
porpaMMy B COOTBETCTBHU CO CBOMM BapuaHToM (Tab. 6.2). Homep BapuaHTa ompemessieTcs o HOMEPY KOMIbIoTepa. BBox
HCXOZHOW MAaTpHIbl 3alporpaMMHUpOBATh C KJIaBHATyphl. VICXOZHYIO MaTpuily, IOJNYYEHHYI0 MATpUIy | OPYTHe Pe3yIbTaThl
BBIBECTHU HA 3KPaH.

[lepen BBOIOM MPOTpaMMHOTO KOJIa CAMOCTOSITEIBHO pa3paboTaTh M HAUYEPTUTH B OTUETE IO JabOpaTOpHOH padoTe OJIOK-
CXEMy aITOPHUTMA PEIICHHs JaHHOW 3314 U 3anucaTh GOpMyITy Ui pacueTa Ha si3bike C++.

Tadauua 6.2 3agaHue 1J18 CAMOCTOSITEJILHOTO NPOrPAMMHUPOBAHHUS

No YciaoBue 3ajanus

1 3aMeHUTH HOJISIMH BCE 3JIEMEHTHI TIIaBHOM JHMaroHanu 3aJaHHoM MaTpulbl U HUKEJICIKAIUC JICMCHTHI

Haiitu cyMMy BceX €€ 3JIEMEHTOB U 3aMEHUTH €10 3JIEMEHTHI INIABHOM MAroHa M 3aJaHHOM MaTpUILIbI

Hatitu CYMMY U IPOU3BEACHUC BCCX OTPUIATCIBHBIX 3JICMCHTOB 3aIaHHOM MaTpulbl

Haiiti cyMmMy MUHIMAJIBHBIX 3JIEMEHTOB Ka)K/IOTO CTOJOMA 3aJaHHON MaTPHIIBI

Hatitu cpeaHee apml)MeTqucxoe MaKCHMaJbHOI'0 U MUHMMAJIbHOI'O 3HAUCHUM 3JIEMEHTOB 3aJaHHOM MaTpulbl

o O A O wWN

Hatitu cpennee apupmeTnaeckoe KaKI0Tro U3 CTOJIOIOB 3a1aHHON MaTPHIIBI

7  |Ilody4uTs HOBYIO MaTpPHUILy ITyTEM JIEJICHHUS BCEX IEMEHTOB 33JaHHON MaTPHIIbI HAa €€ MaKCUMAJIbHBIHM 3eMEHT

HOJ’Iy‘II/ITB HOBYIO MaTpully myTeéM ACJICHUA BCCX DJICMCHTOB 3aJJaHHOM MaTpHuIbl Ha €€ MHUHHAMAaJIbHBIN 3JIEMEHT

9 |Haiitu cymMMy U IPOU3BEICHUEC BCEX HETATHBHBIX DJIEMCHTOB 3alaHHON MaTPHUIIBI

10 |HaiiTu cymMMy NepBBIX YETHIPEX DJIEMEHTOB 33J]aHHOI MaTPHILIBI M 3aMEHUTH €I0 AJIEMEHTHI IIEPBOM CTPOKH.

11 |Haiitz cyMMy MaKCUMaJIbHBIX JIEMEHTOB Ka)KJOT'O CTOJIONA 3aJaHHOW MaTPHUIIBI

12 |I[lony4uTs HOBYIO MaTPUILy BEIYMTAHUEM W3 KKIOTO JIEMEHTA 33/IaHHOM MaTpUIbl €6 MUHIMAJILHOTO DJIEMEHTa

13 [3aMeHHTH dJIEMEHTHI nepBoﬁ CTPOKHU Sa,I[aHHOﬁ MaTpHlbl 3JIEMCHTAMH €€ BTOPOT'O CTOJ'I6I.[3

14 |Haiitu cyMMy 3JIEMEHTOB YETHBIX CTOJIOIOB 3aaHHOW MAaTPHUIIBI

3aganme 6.7. 3amana kBagpaTHas marpuna 4x4 (dmeMeHTH — gucia monpsin oT 1 mo 16). CocraBUTh mporpaMmy B
COOTBETCTBHH CO CBOMM BapmaHTOM (Tab. 6.1). Homep BapmaHTa ompenensercs Mo HOMEpY KOMITBIOTEpa ILTIOC TBa. BBox
HCXOJTHOW MAaTpPHUIIBI OCYIIECTBUTH B Mporpamme. McXoqHy0 MaTpHIly, MTOyYeHHYIO MaTPUIly U APYTHE Pe3yNbTaThl BEIBECTH HA
9KpaH.

[Tepen BBOJOM MPOTpaMMHOTO KOJa CAMOCTOSITENIEHO pa3paboTaTh U HAUEPTHUTH B OTYETe MO JabopaTopHOi paboTe OioK-
CXEeMY aJIFCOpUTMa pelIeHNs JaHHOU 3a]]a4d U 3armucaTh GopMyITy JUTsl pacuera Ha si3bike C++.

KoHTposabHbIe BONPOCHI
1. PackpbITh MOHATHE MHOTOMEPHOTO MaccuBa?
2. Kak oOBsIBISIFOTCSI MHOTOMEPHBIE MaCCHBbI?
3. Kak BBINOJHAOTCS BHELIHUE U BIOXKEHHBIE HUKIIBI fOr?
4. Kak 0OpatuThCs K AJIEMEHTY MAaTPHIIBI?
5. Kak BBINOIHAIOTCS pa3IMdHbIE ONlepaliy HaJl MaTpULaMu?
4. Kax B nporpamme Ha C++ OyJer BbiBelieH Ha KkpaH aByxmMepHbiii MaccuB A[K][K]oneparopom
for(i=0; i<k; i++) for(j=0; j<k; j++) cout<<A[i][j]<<endl; ?

1) B Buze ctpoku 2) B Bune cronbia 3) B Buze maTpuiisl
6. Kak Oyzer BbIBeJIeH Ha SKpaH ABYXMEPHbI MacCHB B (hparMmeHTe mporpammsl Ha C++?
int i, j, k, m;

for(i=0; i<k; i++)

for (j=0; j<m; j++)

COUt<<A[i][jl<<” “;

1) B Buze crpoku 2) B Buze cTondma 3) B Buze MaTpuist
8. Uro Oyner BbIBEAIEHO Ha 3KpaH B parMeHTe nporpammel Ha C++?

for(i=0; i<n; i++)

for (j=0; j<n; j++)

cout<<A[0][j1;

1) IlepBas cTpoka MaTpHIbl, TOBTOPEHHAs N pa3

2) IlepBsrif cTon0OEI] MATPHUITH], TOBTOPEHHBIA N pa3

3) Ionnas maTpuma
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JlaGopaTopnas padora Ne 7
PA3BPABOTKA M MCCJIEJOBAHME ITPOI'PAMM
C HCITOJIB30BAHHUEM ®YHKIMU B VISUAL C++2010

Iess padoThI: TOTyICHHE HABBIKOB PAOOTHI ¢ QYHKIUSAMH B si3bIKe C++, H3y4eHHE CIIOCOO0B Tepenaun apryMeHTOB

1. Haznauenue u o0bsaBaeHne pyHkuuii B cpeae Visual C++ 2010

OCHOBHYIO HacTh TporpaMMHoro koga B C++ cocrtaBisitor ¢yHKiuH. DyHKIUHM MO3BONSIOT pa3doWBaTh NMporpaMmy Ha
OT/IeNTbHBIC aBTOHOMHBIE 010K 1. JIF00ast mporpamMmMa COAEPXKUT, 10 KpaitHeit Mepe, onHy GyHKuuio (r1aBHyo) - tmain ().

Jns co3maHusi MpaBWIIBHOTO KOJa KOMIMJIATOPY HEOOXOAMMO COOOIIUTH B Hadajle NpOrpaMMbl MMl (DYHKIHH, THI
BO3BpAI[aEMOr0 pe3ylbTaTa, a TaKKe KOJIMYECTBO M THUIBI apryMeHToB. [lyist aToii nmenmu B C++ UCHoONb3yeTcs Tak Ha3bIBAEMBII
nporotun ¢yHkuuu. [IpotoTnn QyHKIMM 3a1aeTCs ClIeTyIONIMM 00pa3oM:

TunPe3yabrara UMa®@yukuun (Tunllapamerpal [Umallapamerpal], ...);

Hcnons3oBanue nporotuna (GpyHKIuH sBIseTCs 00bsABJIeHHeM GyHknmu. Yame Bcero nmpoToTun (yHKIHMH COBHATAET C
3arjaBueM (QyHKIMH. B oTimumne oT 3ariaBust GyHKIHY TIPOTOTHIT 3aKaHuMBacTCs (!) TOUKOM ¢ 3ansITOI.

Nmena GpopManbHBIX MapaMeTpoB (GYHKIHU MPH €e OOBSBICHUH HE UTParoT poiu. [1o3ToMy MpOTOTHII (PYHKIIUH MOXKET
BBITJISIIETH CJICAYIOLINM 00pa3oM:

int function(int a, float b, float c);

W

int function(int, float, float);

JBa 3tux 00bsiBneHuUs QyHKIHK fUNCLiON paBHOCKHIIBHEI.

2. Onucanue ¢pynkuumii B Visual C++ 2010
OcHoBHas popma onucaHust WM MPOrPaMMHBIH Ko (YHKIMH UMEET CJIETYIOUIUN BUI;
Tun Uma®yukuuu (Tunllapamerpal Umsallapamerpal, ...)
{

Teso pyHkuun
}
Omnucanne GpyHKINK COCTOUT W3 3aryaBust QyHKIUH 1 Tena GpyHKkuuu. Bee mccieoBaHHbIe HAMHY BBIIIE ITPOTPAMMBI HMEITH
110 YMOJTYaHHUIO TaKO€ ONHCaHNE IJIAaBHON (DyHKIIUH:
int _tmain(int argc, _"TCHAR™ argv[])
{
Teso pyHkuuu
}

B 3arnaBun Tun nepen umMeHeM QyHKIMHU OIPEENISET THIT 3HAUSHHs, KOTOpOe Bo3Bpalnaet GpyHkius. Eciu tun He ykazas,
TO IT0 YMOJTYaHHIO MIPETYyCMAaTPUBACTCS, YTO (PyHKIHS BO3BpAIaeT ejoe 3HadeHue (Tul int).

CrmcoK mapaMeTpoB COCTOHT M3 IIEPEYHS THUIIOB M HMEH MTapaMeTPOB, PA3JCNCHHBIX 3aMAThIMI. DYHKINSI MOXKET HE UMETh
HapaMeTpoB, HO KPYTJIble CKOOKH HEOOXOANMBI BCEra.

B cnmcke mapameTpoB Ui Kayk10To ITapaMeTpa A0JDKeH ObITh ykaszaH Turl. Hampumep,

function (int x, int B, float z) - npaBUIBHEINM CIIUCOK TAPAMETPOB;

function (int x, B, float z) - HenpaBUIIBLHBIN CIKCOK TAPAMETPOB.

B Tene ¢yHkumm o0s3aTeIbHO MOJDKEH NPUCYTCTBOBATH omepatop Feturn ¢ mapamMeTpoM TOTO JXK€ THIA, YTO H
BO3Bpal[aeéMOe 3HaYCHHUE.

Omneparop return umeer JBa BapraHTa UCTIOJIH30BaHUSI.

1. BeI3pIBaeT HeMeIIEHHBIN BBIXO M3 (YHKIIMK U BO3BpallleHHE B IIPOTPaMMy, KOTOpas €€ BhI3BaJa.

2. Vcniosnp3yercst uisi BO3BpALIEHMs! 3HaUeHHsT PYHKIIMH.

Ecnu Bo3Bpamaemoe 3Hau€HNE HE UCIIONIB3YeTCs B JallbHEHIIIEM B IIporpamMmMe, To oneparop return cienyer 6e3 mapamerpa
WM BOOOIIe MOKeT OBITH omylleH. B 5ToM ciydyae BO3BpalleHHE B NPOrpaMMy OCYIIECTBIISICTCS MOCIE JIOCTHKCHHUS
3aKpbIBaroLIeiics CKOOKH }.

B cimywae, xorma omepartopa return B Tene (GYHKIMM HET WIM 3a HUM HET 3HA4YCHHWS, TO 3HA4YCHHE, BO3BpaliaeMoe
¢ynkuel, HensBecTHO (He ompeneneHo). Ecim ¢yHkums nomkHa BO3BpamiaTh 3Hau€HHWE, HO HE JIETAaeT 3TOT0, KOMITHIISTOP
BBIJIACT NpeaynpesxaeHue. Bee pyHKINM, KOTOpBIE BO3BPAIIAIOT 3HAUCHNE, MOT'YT UCTIONIB30BAThCS B BEIPAKEHMSX si3bIKa CH+.

DYHKIUSA MOXKET BBI3BIBATh Apyrue (GpyHKINH (OAHY MIN HECKOJBKO). A Te, B CBOIO OUYepelb, IPOBOAUTH BBI30B TPETHUX U
T.1. Kpome Toro, GhyHKIMsI MOXKET BBI3bIBATh caMy ce0si. JTo SBIICHHE B IPOrPaMMHUPOBAHNH Ha3bIBACTCS] PEKYPCHEN.

JlroGast mporpamma B cpeme Visual C++ 2010 obszarenbHo BrmouaerT riaBHyo ¢yukmmio tmain(). C atoit GyHKupmM
HAYMHAETCS BHIIIOJTHEHNE TIPOTPAaMMBI.

3. BobizoB ¢pyukuuii B Visual C++ 2010

Jis Toro 9ToOBI (YHKIHMS BBHINOJHSUIA OTpENeIeHHBIE ACWCTBUS B IPOTpaMMe, OHa TOJDKHA OBITh BBI3BaHA. DyHKIHA
BBITIOJIHACTCSL TOJIBKO MpH oOpameHun K Heil. [1o okoHuannu paboThl GyHKIMS BO3BpallaeT B OCHOBHYIO IPOIpaMMy B KayeCTBe
pe3yibpTaTa 3Hau€HUE HEKOTOPOil IEpeMEeHHOH U T. II.

BbI130B (pyHKIIMM OCyIIECTBISIE€TCS IMyTEM yKa3aHHs B IIporpaMMe ee MMeHH (MIeHTH(]HKaTOpa), 3a KOTOPBIM B KPYIJIBIX
CKOOKax cieyeT CIIMCOK apI'yMEHTOB, Pa3/eJICHHBIX 3aISITHIMU.

NUmsa®@ynkuuu(aprymenr 1, aprymenr 2, ... aprymenrt N) .

Kaxplit apryMeHT GyHKIMK SIBIISICTCS epeMeHHO¥, BbIpakeHHeM MJIM KOHCTaHToi. OHU repenatoTcs B Teno (GyHKIUN

JUTS TIOCIIEIYIOIIEeT0 NCTIONB30BaHMUs B BEIYNCIUTENFHOM Tporiecce. CIIUCOK apryMEHTOB MOXKET OBITh IIyCTHIM.
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4. Ilepenauya aprymenton ¢pynkuun B Visual C++ 2010

CymiecTByeT z1Ba crioco0a rnepeaayu apryMeHToB pyHkun B C++: 110 3HAYEHUIO U 110 CCBIIKE.

Korma mpomcxonut mepemada mepeMEHHOH-apryMeHTa IO 3HAYCHUIO, B (DYHKIMH cOo3maeTcs JOKaJlbHAs INEpEeMEHHas ¢
MMEHEM apryMeHTa, B KOTOPYIO 3aIHChIBACTCS €ro 3HaUCHNE. BHYTpH (YHKIIMM MOKET H3MEHHUTHCS 3HAUECHUE 3TON NMEPEMEHHOM,
HO HE CaMOr0 apTyMEHTa.

Tun kaxnoro QakTtuueckoro mapamerpa (KOHCTAHTBI WM TIEPEMEHHOH) B MHCTPYKIHH BBI30Ba (DYHKIMH [OJDKCH
COBIIAJATh C THIIOM COOTBETCTBYIOIIETO (DOPMATBHOTO TApaMeTpa, YKa3aHHOTO B OOBSIBICHUH (DYHKIIUH.

Ecnu napameTp GyHKIMH HCIIONB3YETCs AJIsl BO3BPAILECHHS PE3yJIbTaTa, TO B 00BsABICHUN (QYHKIMU 3TOT IapaMeTp JOJDKEH
OBITh CCBUIKOW, a B MHCTPYKIMH BbI30Ba (YHKIMHM Kak (aKTUYECKUH MapaMmeTp AOJDKEH OBITh yKa3aH ajpec NepeMEHHOH
(mepenaya apryMeHTOB IO CCBLIKE).

3apanue 7.1. HccrnenoBats nporpammy, Beraucisomryo Y mo popmyne Y=a+b, B kotopoii pacuer Y odopmieH B Buie
¢GyHKIHH.

Bnok-cxema anropuTMma penieHns JaHHOHN 3a/1a4d MpUBeIeHa Ha puc. 7.1.

Monyuenue a, b

Beox a, b |

l
Y=sum(a, b) c=a, d=b
BriBog Y z=c+d

Bosspar z
3aBepuieHue
a)

3aBepuieHue -

0)
Puc. 7.1. Brok-cxema anroput™a BeraucieHus Y 1o hopmyse Y=a+b ¢ ucrons3oBanueM QyHKIHH:
a) ocHOBHas nporpamma; 6) dhyukis sum(double ¢, double d)

[Tporpamma, Ucmomb3ytommas QyHKIMO s BeraucieHus Y mo gopmyne Y=a+bh, 6yaer umMeTb Caeayronmi Bum:
#include "'stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;

double sum(double c, double d); [O6BsiBeHue (MpoTOTUIT) PYHKIMU BhIYUCTCHUS Y
int _tmain(int argc, TCHAR* argv[])
{
double Y, a, b;
cout<<"Vvedite a, b :"'<<endl;
cin>>a>>b; /IBBom uucenaub
Y=sum(a, b); //BBI30B (DYHKIIHH, BEIYHCISAIONICH CYyMMY JIBYX YHCEI
cout<<endl<<"Y = "'<<Y<<endl; //BoiBo 3HaueHus Y
getch();
return O;
}
double sum(double c, double d) /[Onucanve GpyHkumu Beraucaenus z=c+d
double z;
z=c+d; /IBeruucnenune z=c+d
return z; //Bo3BpaT 3Ha4eHUSI Z B OCHOBHYIO IIPOTPaMMy
}
Pe3ynbTaT BBIMOTHEHHS IPOTPAMMBI CIIE/TyIOIHIA:
Vvedite a, b:
5443
Y=9.8
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Cospaiite B TekcToBOM nporieccope Word daiin Pesyasrar_®@amuius_JIp7. [Tons nokymenTta caenaiire mo 0,5 cm.

IMomecture okno DOS ¢ pesynbratamu pemrenus 3aganus 7.1 B neHTpanbHoi yactu okaa Microsoft Visual Studio awke
nporpaMMuoro koxa Lr7-1.cpp (cM. puc. 1.2) u Haxkmure kiaauiry <Prt SCr>, mocie 4ero BCTaBbTe MOJYYCHHYIO KOIHMIO DKpaHa
B ¢aiin Pesyabrar_®@amunmms_JIp8. Hax BcTaBieHHBIM PUCYHKOM HpOCTaBbTe HOMep 3aaaHus — 7-1. daiin pe3ynbraToB He
3aKpBIBANTE JI0 MOJIYUCHUS OLIEHKH 32 BBHIIOIHEHHYIO MIPAKTUIECKYIO YaCTh Pa0OTHI B TETPAIb C OTUYETOM.

3akpoiite okHO DOS, 0TKpOiiTe MyHKT MeHI0 DaiiJ 1 BEIIOTHATE KOMAaHAY 3aKPbITh pelieHne.

!Banmanue! Pe3yabTaThl cieayomux 3aianuii JaHHOH J1a0opaTopHOil padoThI cOXpaHsIiiTe CTPOro B COOTBETCTBHH
¢ IPUBe/ICHHBIM BbINIe MOPSIKOM AeiicTBHIA!

3amanne 7.2. CaMOCTOSTENILHO CO3JJaliTe MPOEKT ISl BEIYUCIEHUS Y 110 3a/laHHOW (hopMyJie ¢ UCIIOIb30BaHUEM (QYHKIIMU
B COOTBETCTBHMHU CO CBOUM BapHaHTOM (HOMep KOMIIbIoTepa). BapuanTe! 3aganuii Haxosrcs B Tabnune 7.1.

Ilepen pa3paboTkol MPOrpaMMHOTO KOJa 3alUINUTE 33JaHHYI0 (OPMYIy B OTYETE IO Ja0OpaToOpHOW paboTe Ha S3BIKE
C-++ u HauepTuUTE OJIIOK-CXEMY aIropuTMa PEIIeHHUs NOCTaBICHHON 3a1a4H.

Taoauna 7.1 Hcxoaubie nannbie U GopmyJasl 1is pacuera Y (3aganue 7.2)
Ne BapmanTa ®Dopmyna as pacdera Y 3HadyeHus X, a, B
. X+1
1 v s, x=0,7; a=15
sin? 5x + ¢32
.3 2
sin®(x+a)—cos“(x+a
2 Y= (< a) . (x+a) x=0,82; a=2,55
(x+a)
3 2
tg°(x+a)—arccos “(x+a
3 y=3 (x+a) - (x+a) x=0,68; a=5,55
(x+a)
4 1-3x 2 7
Y =ct +cos“5x+e'? a5 e
91+ » x=0,35; a=4,8
3
cos (x+a)—-7(x+a
5 Y = ( ) 4( ) x=0,62; a=4,55
w@+@
3a+1
6 s x=0,43; a=2,6
Y= — %
sin® 3x+e%
. 3 2
sin®(x+a)—cos“(x+a
7 Y = (x+a) . (x+a) x=0,74; a=155
(x+a)
2
4 1
8 gt 2 x=0,14; a=2,55
Y= 4
cos® 2x +e22
L 1-x 4 5a
Y =sin——+1g '5x+e - . =
9 1+x g x=0,34; a=4,95
. 3 2
sin”(x +a)—arccos “(x + a
10 Y = ( ) 7 ( ) x=0,14; a=2,95
cos(x+a)
3
x°+1
11 ctg x=0,75; a=1,9
Y=_ 4
cos? 5x + 32
12 3 )
ctg”(3x+a)-sin“(x+7a
Y= g( ) 3( ) x=0,44; a=2,95
(5x+a)
. 34x+1
13 arcsin a1 x=0,27; a=1,9
Y=—i
ctg?3x + e
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34x+1

14 arcsin 1 x=0,49; a=3,7
Y=—u— ——
ctg?3x + 3
- 3 2
sin®(x+a)—cos(x+a
15 Y = ( ) 7 ( ) x=0,83; a=4,7
(x+a)
3
2 1
16 arcctg X F x=0,37; a=2,75
Y =
cos? 5x + 32
3 .
g (x+a)-5sinx+a
17 Y = g ( - 3) ( 7 ) x=0,13; a=0,7
sin®(x +a)
18 x=0,5; a=35

1- .
Y=tg—x+sm25x+e5‘a
1+X

3amanme 7.3. VccnenoBaTh NporpamMmy, UCIOIB3YIOIIYIO (DYHKIIHIO BEIYHCICHHS (haKTOpHaja Yncia;
F=n!.
,Z[J'DI COCTAaBJICHUA IPOTpaMMbl JAHHOC BbIPAKCHUEC 3alIUIICM CICAYIOIMIUM 06pa30M:
n
F=n!=1%2%3*4* . *n=[]];
j=1
Bnok-cxema anroputMma penieHus JaHHOH 3a1a4y NpuBeIeHa Ha puc. 7.2.

Beox K Iepenaua K
, (n=K)
|
y=1

i
|

F=faktorial(K)

Bo3spar y

'
a) 0)

Puc. 7.2. biiok-cxema anroputma BbIYHCIEHHS (haKTOpHala YKClia C UCIOIb30BaHUEM (DYHKIHH:
a) ocHOBHas niporpamma; 0) ¢pyukius faktorial(int n)

IIporpamma it GyHKIUH, BEMHCISIONIEH pakTopuan yrcia N, OyAeT IMETh CIeTyFOIIIi BHI;

#include "'stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

int faktorial(int n); [O6BsBeHre (MPOTOTHUIT) (PYHKIMU BHIYKCIEHUS (paKTOpHaia
int _tmain(int argc, TCHAR* argvl[])
{

int K;

cout<<"Vvedite K :"'<<endl;
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cin>>K; /IBBox unciia K

F=faktorial(K); //BbI130B (DyHKIMH, BEIYUCIISIONIENH (GaKTOpHal Ynuciia
cout<<endl<<"Faktorial K= ""<<K<<endl; //BeiBox 3HaueHus (paxkropuana yncia K
getch();
return O;
int faktorial(int n) //Onncanve GyHKIMH BEIMHUCIICHAUS (haKTOpHaia qruciia
{
intj,y;
y=1;
for(j=1; j<=n; j++) //Iuxi s BeI9MCIIeHHus: (akTopuana yucia
y=y*i;
returny; //Bo3BpaT 3Ha4CHUSI Y B OCHOBHYIO IIPOTPaMMYy
}
Pe3ynbTaT BBITIOJHEHUS IPOTPAMMBI CIIETYHOLIMNA:
Vvedite K :
5

Faktorial K= 120

3anganme 7.4. VccnemoBath mporpamMmy s BRIYHCICHHUA uncia coeauHenuit R u3 N anemenTo o M 1o dopmyne
1
_ . M_ N!
R=C\ =

MI(N—M)!’
rue pacuet R mpon3BoauTes ¢ MCHONB30BaHUEM (DYHKIHH.
Bocmonb3yemcess CO3MaHHONW HaMu M HccienoBaHHONW B 3amanwmu 7.3 ¢ynkuwmein factorial(int n) mis Berumcnenus
(haxTopmana yncna u OyzeM oOpaIaTecs K 3Toi (HYHKIIMK HETIOCPEACTBEHHO B (hopMyre 1t pacuera R:

#include "'stdafx.h™
#include <conio.h>
#include ""iostream"
using namespace std;

int faktorial(int n); [O6BsBeHre (MpoToTun) (GYHKIKUHU BEIYUCIEHUS (haKTOpHaia
int _tmain(int argc, TCHAR* argv][])
{
int NNM|R;
cout<<"Vvedite Ni M (N>M) :"'<<endl;
cin>>N>>M; //BBon 3Hauenuii N u M
R=faktorial(N)/(faktorial(M)*faktorial(N-M));  //®opmyra anst R (¢ Tpexkparubim Bei3oBoM ¢yHkimu faktorial)
cout<<endl<<"R= ""<<R<<endl; //BoiBO 3HaueHus R
getch();
return 0;

int faktorial(int n) /[Oncanve GyHKIMU BEIYUCIEHUS (DAKTOpHAIa YKhCia

intj,y;
y=1;
for(j=1; j<=n; j++)
y=y*i;
returny; //Bo3BpalieHue B OCHOBHYIO IIPOTPpaMMy 3HAYCHUS Y

Pe3ynbTar BBIIOIHEHMS IPOrPAMMBI CIIEYFOLIUNI:

Vvedite NuM :

8 4

R=70

3amanme 7.5. CamocrosTenbHO pa3paboTaTh ajJrOpUTM M MPOrpaMMy JJIsl BEIYMCIEHUS 3HAUeHHs Y C HCIIOJIb30BAaHHEM

omnepatopa for (tab. 7.2). Beruucienue Y opopMurs Kak GpyHKuio. [lepen pa3paboTKoN MPOEKTa HAYEPTUTH B OTUETE GIIOK-CXEMY
IrOpUTMa PEIICHHU 3aa9X U 3anucarh hopmyiay aast pacdera Y. Onpenennts CBOH HOMEp BapHaHTa Kak HOMEP KOMITBIOTEPA.
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Tadanma 7.2 Hcxoanbie nanuble u popmyasl 1is pacuera Y (3aganue 7.5)
Ne Bapuanra ®dopmyia s pacuera Y 3HavyeHus X, a
L v 1§[ tg>(x + a)— arccos 2(x + a) x=2,7; a=1,33

k=0 k(x +a)*
1-3x x=0,7; a=0,46
2 Y=Y |ctg + 052 5x + ke3@
k=0 1+2x
3 v 1§[ cos®(x +a)-k7(x+a) X=2,7; a=1.82
k=0 tg(x+a)4
3a+1
4 , cos k 2 x=0,45; a=0,82
Y=Y ————+%
k=1sin® 3x + e
5 v 6 sin®(x+a)-cos?(x+a) x=2,1; a=1,47
k=1 k(x+a)4
2
4a” +1
6 5 tg x=2,1; a=1,34
Y = Z 4
k=0 cos > 2x + ke %2
8 - x=0,7; a=1,28
7 Y= H(Sinl—x+ktg45x+e5aj
koL 1+X
o v i sin®(x +a)— karccos 2(x + a) x=2,2; 2=0,66
k=1 cos(x+a)4
3
9 ctg[kx +1] x=1,45; a=1,12
7 4
Y=]—-F
k=0cos? 5x + ¢
10 v 26: ctg 3 (3x +a)— ksin?(x + 7a) x=2,7; a=1,82
K=1 (5x+a0)?
. 3 4x+1
11 4 arsins— — x=1,25; a=1,42
Y=]1
k=lctg 2k (3x+e3 )
. 33x+1
12 6 SIN"—— x=1,85; a=1,72
Y=) ——
k=0 tg 2 5x + ke 32
8 sin®(x+a)—cos?(x +a) x=1,48; a=1,19
13 Y=T] 2
k=1 k(x+a)
2k +1
14 7 arcctg —— x=1,15; a=0,12
V=2 2 3
k=0 cos”5x+e*?
7 tg3(x +a)—5k(sinx +a) x=2,45; a=2,12
15 v=1I1I 3 4
k=1 sin®(x + a)
6 1— x=2,25; a=1,88
16 Y= Z(kxtg—x+kxsin25x+e5a]
k=0 1+Xx

5. ObsaacTu AeiicTBUA 1 BHAUMOCTH TepPeMEHHBIX B Mporpammax B cpeae Visual C++ 2010

Ob6nacte neicTBHS

onpeseaeHbl (IOCTYIHBI [UIS JEHCTBUI ¢ HUIMH B JaHHOM MECTE IIPOTPaMMBI).

HepeMeHHOﬁ — OTO 4YaCThb WX 4YaCTU MPOrpaMMHOI0 KoJa, B KOTOPBIX JAaHHBIC IMCPECMCHHBIC

C TOYKH 3peHust 007acTH 1eHCTBHUSA NEPEMEHHBIX Pa3IMYaroT TPH THIIA IEPEMEHHBIX:
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- JIOKaJIbHBIE;
- TJI00aJIbHBIE;
-opMasbHEIE.
JloxaibHbIe epeMeHHbIe — 3TO IepeMEHHBIE, OOBSABIICHHBIEC B cepeliiHe 0JI0Ka, B YaCTHOCTH, BHYTPH ONHUCAHUS HYHKIUH.

JlokanbHas epeMeHHas JOCTYIHA B cepeanHe 0J0Ka, B KOTOPOM OHA OOBsBIEHA. BIIOK OTKPBIBAaeTCS M 3aKpbIBACTCS (PUTYPHBIMH

ckoOkamu. O0acTh JeWCTBUS JIOKATHFHOH MMepeMEeHHON — JaHHBIA OJIOK WK (yHKIIHS.
®dopmaibHbIe epeMeHHbIe (IapaMeTPhbl) — 9TO NIepeMeHHbIC, 00BSIBICHHBIC P ONMHUCAaHUH (HYHKLIUH KaK ee apIyMEHTHL.

®dopmanbHbIe MTapaMeTphbl HCIOJB3YIOTCSI B Tele (YHKIUM, Kak JIOKaJbHbIE IepeMeHHble. O0aacTh JedcTBHS (hOpMalibHBIX

HapaMeTpoB — TeNo (HYyHKIUH.
I'no6anbHbIe MepeMeHHbIe — 3TO NIEPEMEHHBIC, OOBSBICHHBIE B OCHOBHOW IpOrpaMMe BHE Kakoi-nmnoo ¢yHkimu. OHM

MOT'YT OBITh HCIIOJIB30BaHBI B JIIOOOM MecTe mporpammbl. O0acTs AefcTBUS INI00abHOM NEepeMEHHON — BCs IpOrpaMma.

3aganme 7.6. Pa3paboTare mporpamMmy A ONpENeNeHUs BEPOSTHOCTH OOCITY)KHBaHUS 3asfBKH B CHCTEME MacCOBOTO

obcmyxuBanmst (CMO) o popmyie

n
P=1-a

(xk

koo K’

rzae: OL — IMOTOK 3asBOK Ha OOCITYKMBaHHE; N — KOJIMIECTBO MPHOOPOB 0OCITyKHBAHHA.

BBeneM J0MONHUTENBHYIO IEPEMEHHYIO S.

n ock
S_

k=0 K

Jis penieHust TIOCTaBJICHHOW 3a/ladqdl HEOOXOAMMO pa3paboTaTh MPOrpamMMbl IBYX (YHKIMH: BBIYHCICHHE (aKTopuaga
YHCIIa ¥ BO3BECHHUS YHCIIA B CTCTICHb.

@OyHKIMs BEIYUCICHUS (paKTOpHana J4ucia pacCMOTPEHA BBIIIE.

Pazpaboraem nporpammy it GyHKIHK st(...) BO3BEICHHUS B CTEIICHB IO (GopMmyIe

R
B=Cf=c*c*c*..*C= []C;
j=0

Tor;(a mnmporpamMma Jjigd BbIYUCJICHUSA BEPOSATHOCTH O6CJ'Iy)KI/IBaHI/IH 3ad4BKU MPUMET BU!

#include "'stdafx.h™
#include <conio.h>
#include "iostream™
using namespace std;

float st(float c, int R);
int fact(int x);
int _tmain(int argc, _"TCHAR* argv[])

{

}

int N, k;
float Alpha, S, P;
cout<<"Vvedite Alpha i N :"'<<endl;
cin>>Alpha>>N;
S=0;
for(k=0; k<=N; k++)
S = S+st(Alpha,k)/factorial(k);
P = 1- st(Alpha,N)/(fact(N)*S);
cout<<endl<<"P=""<<P<<endl;

float st(float c, int R)

{

int j;

float y;

y=1;

for(j=0; j<=R; j++)
if(j==0) y=1;
else y=y*c;

}

returny;

[O6BsiBeHue (mpoToTu) (QyHKIHUK BO3BEICHUS B CTECIICHD
//O0BsiBeHKe (MpoTOTUIT) (DYHKLIUK BBIYHCIEHHS (aKTopUaia

/IBeon o uN

//Beruucnenne S
/IBeruncienue P

//Onncanue QyHKIMHU U1l BO3BEACHHS YKCIIA B CTEIICHb
//OGBsBICHNE TapaMeTpa LUKIIA

//OGbsBICHNE TIEpEMEHHOT Y

//TIprcBavBaHNe y HAYAIHHOTO 3HAYCHUS TS IPOU3BEICHHSI
//OpraHu3aus MUKIa I BEIYACTICHUS Y

//BBIYMCIEHIE OYEPEAHOr0 Y

//Bo3BpalieHre OKOHYaTeIbHOTO 3HAUCHUST Y B IPOTpaMMy
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int factorial(int x)

{

intj,y;

y=1;
for(j=0; j<=x; j++)
{

if(j==0)
y=1;
else y=y*j;

returny;

}

//Onucanne GpyHKINU BEIYUCICHUS (haKkTOpHaia qyucia

//Bo3BpaliieHre B OCHOBHYIO IIPOTpaMMy 3HauCHHUS Y

Bun sxpana nocie BbIIOIHEHUSI IPOTPAMMBI CIIETYFOIIMN:
Vvedite Alpha i N :

2 4

P=10.904762

W3 nporpaMmsl BUIHO, uTo GyHKIMK fact(...) m st(...) HCTIOJIB3YIOT OHU U T€ )K€ MO HA3BAHUIO JIOKAJIbHBIC IIEPEMEHHBIE
j ¥y, UMeIoIIIe pa3Hble 3HAUCHHUS B 3aBUCHMOCTH OT OOJIACTH HCIOB30BaHuUs (QyHKIMHK). 31eCh YETKO BBIMOIHACTCS TPHH LU
JICWCTBHS ¥ BUIIMMOCTH JIOKAIBHBIX TIEPEMEHHBIX TOJIBKO B MpeJeiax TeKYIIUX OMUCaHUH (HYHKIHMH.

6. ®yHKIMY ¥ MACCHBBI.

Ecnu B kauecTBe aprymeHTa (DyHKIMH MCIOJB3YEeTCS MAacCUB, TO HEOOXOAUMO yKa3aThb aJpec Hadana MaccuBa U €ro

pasmep.

3arnaBue GyHKINH, 00padaThIBarONIel MacCHB, HEOOXOMMO 3aIHCaTh CIISTYIONIMM 00pa3oM:

nim

float function (float A[n]);

float function (float A[ ], int n);

B stom cirydae BeI30B yHKIuu function u3 ocCHOBHOM MporpaMMbl 3alHIIETCS CIIETYIOIIUM 00pa3oM:

function (B, k);

3amanme 7.7. 3anan maccuB A u3 N npousBoibHbIX uncen. ChopMUpoBaTh HOBBIH MaccuB B, Ka)Iblii 2IEMEHT KOTOPOTO
PaBHSIETCS YaCTHOMY OT JI€JICHUS COOTBETCTBYIOIIETO 3JIEMEHTAa MAacCHBa A Ha €ro MaKCHMaJIbHBIN 37eMeHT. Ha 3kpaH BBIBECTH
HavyalbHBI MaccCHB A, €ro MaKCHUMalbHBII 3yieMeHT U MaccuB B. Ilonck MakcumanbHOro ajneMeHTa MaccuBa A 0pOpMUTH

¢byaKIHIEH

3anporpamMmupyeM (QYHKOHIO HAaXOKACHHS MaKCHMalbHOTO »JIEMEHTAa MaccHBa M €ro HOMEpa M HCIONb3yeM e¢ B
pa3pabaTbIBaeMO¥ IporpaMme CiieIyIomnuM 00pa3om:

#include "stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

double Max(double B[],int n);
int _tmain(int argc, _TCHAR* argv[])

{

const int N=50;
inti, k;
double A[N], M;

[O6wsiBeHre (MpoTOTHI) (DYHKIIMHU MOUCKA MAKC. DJIEMEHTA

//MakcuManbHbIi pasMep UCXOIHOTO MacCHBa
//OGBsiBIeHME TapaMeTpa IMKIIA M PEalbHOrO pa3Mepa MaccuBa
[/O6BsiBICeHME MaccuBa A U iepeMeHHOH M

cout<<"'Vvedite razmer massiva :"'<<endl;

cin>>k;
cout<<" Vvedite massiv:"'<<endl;
for(i=0; i<k; i++)

cin>>A[i];
cout<<endl;

M=Max(A, k);
cout<<" Ishodnui massiv ""<<endl;
for(i=0; i<k; i++)

Cout<<A[i]<<"";
cout<<endl<<"Max= "'<<M<<endl;
cout<<" Novui massiv "'<<endl;
for(i=0; i<k; i++)

COUt<<A[i}/M<<";
cout<<endl;

//BBoJ peanbHOTO pa3Mepa MaccuBa

//BBoI MCXOTHOTO MaccuBa A

[/OGpamnienue k pyukimn norucka Max()

/LMK 11 IeYaTd UCXOAHOrO MacchBa A

[/[TleuaTh MaKCUMAIBHOTO 3JE€MEHTA UCXOJHOI0 MACcCHBa

//I_[I/IKJ'I JUIA pacucTa v Ne4YaTu 3JIEMEHTOB HOBOI'0 MacCCHUBa
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getch();
return 0;

}
double Max(double B[],int n)
{
intj;
double C=BJ0];
for(j=0; j<n; j++)
if (B]>C) C=B[jl;
return C;

}

//Onrcanne QYyHKIIUU TIONCKa MaKCHMAJTLHOTO JIEMEHTa MacCHBa

//MlpucBanBanue nepeMeHHoi C HadanbHOTO 3HAY-4 (1-TO IeMeHTa)

//Iukn muis nepedopa IEMEHTOB MacCuBa U cpaBHeHHS uX ¢ C

//Bo3BpalieHre B OCHOBHYIO IIporpamMMy 3HaueHust C

ITocne BeImOTHEHUS porpaMMebl SKpaH 6y)1eT HUMCTb CJ'IC,Z[yIOHII/Iﬁ BU:

vedite razmer massiva =

Uvedite massiv:
603 7925

Ishodnui massiv
603 7925
ax= 9

Hovui massiwv

1.111111 O.666667 0 0.333333 0.777778 1 0.555556

B xauecTBe IOMOJIHUTEIBHOTO 33/1aHKsT pa3paboTaTh MpOrpaMMy AJisl BhINOJHEHHS 3agaHust 7.7, B KOTOPOW BBOJ U BBIBOJL

9JIEMEHTOB OJIHOMEPHOI'O MacCHBa ITPOM3BOAUTCS IIyTeM OOpalieHus] K COOTBETCTBYIOIINM (DyHKLIUSIM.

3ananue 7.8. 3aman maccuB A u3 N mponsBonbHBIX uucend. MceiaenoBats mporpamMMy Ui HAXOXKICHUS MaKCHMaIbHOTO
3JIEMEHTa 3TOTO0 MacCHBa M €ro HOMEPa, KOTOpBIE BBIBECTH Ha HKpaH. [IoMCK MaKCHMaJbHOTO 3JIEMEHTa MacCHBa M €ro HOMEpa
oopmuTs QyHKIMEH, a caMH TEPEMEHHBIC HCIONB30BAaTh KaK INIOOANbHBIC, T. €. “BHIMMBIC” M B OCHOBHOHM Iporpamme, U B
ONMUCaHUAX (PyHKIUH.

3anporpaMmupyeM (QYHKIHIO HAaXOKACHHS MaKCHMAalbHOTO 3JIEMEHTa MAacCHBa M €ro HOMEpa M HCIIONb3yeM €€ B
pa3pabaTbIBaeMO¥ IporpaMme clieIyIoInuM 00pa3om:

#include "'stdafx.h"

#include <conio.h>

#include "iostream"’

using namespace std;

double Max(double B[], int n);

double C;

intk;

int _tmain(int argc, TCHAR* argv[])
{

const int N=50;

inti, m;

double A[NT];

cout<<"'Vvedite razmer massiva :"'<<endl;
cin>>m;

cout<<endl<<"Vvedite massiv :"'<<endl;
for(i=0; i<m; i++) cin>>A][i];
cout<<endl;

Max(A, m);
cout<<'"'Max=""<<C<<endl;

cout<<" Nomer max "'<<k<<endl;
getch();

return O;

}
double Max(double B[], int n)
{
intj;
C=BI[0];
for(j=0; j<n;j++)
if(B[j]>C)
{
C=B0l;
k=j;

[O6wsiBenue (nporotun) Gpyukumuun Max()
[O6wsiBeHME TI0GANBHO nepemenHo# C
[O6BsiBICHME TIT00ANTBHON TIepeMeHHOM K

//O6BsBICHIE MAKCHMAITFHOTO pa3Mepa HCXOIHOTO MacCHBa
//O6bsBICHNE TapaMeTpa MUKIIA U PEATbHOTO pa3Mepa MacCHBa
//O6bsBrenne ncxomunoro maccusa A[N]

/[BBox peaibHOTO pa3Mepa MCXOTHOTO MacCcuBa
//BBoj 3eMenTOB ucxogHoro Maccusa Ali]
/lO6pamienue (Bb130B) k pynkuuu Max()

/[Tleyatp Makc. aneMenTa MaccuBa A (TiiobaibHas IepeMeHHas)
//TlegaTh HOMEpa MaKc. dJIeMeHTa (TJI00anbpHas IepeMeHHAa )

/[3aronoBok onmcanus (koaa) Gyakiun Max
[/OGbsBICHIE TapaMeTpa MUKIIA

/[Tno6anbHOM nepeMenHoit C nmpucBauBaeM MEPBbIN AIEMEHT
//LI|KI1 U1 HOMCKa MaKCUMAaJIbHOTO 3JIEMEHTa

//OnpenenseM MakCUMabHBIH AIEMEHT
//Homep Makc. alieMeHTa 3aHOCHM B IJI00ABHYO IIepeMeHHY 0 K
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}

return O;

}

[Tocne BBIIOTHEHUS IPOTPAMMBI 3KpaH OyaeT UMETh CIECTYIONTNil BHI;

Uvedite razmer massiva =

Vvedite massiv =

11 23 15 7 8 12 4 9

Max= 23
Momer max 1
3aganne 7.9. CaMOCTOSATENBHO Pa3pabOTaTh aJTOPUTM U MPOrPaMMY JUIsl BHIMOJHCHHS CICAYIONIEro 3aaanus. (Tad. 7.2).

Beruucnenue Y opopMUTh Kak QYHKIIHIO.
3amaHa ucxojHas KBajapaTHas MmaTtpuua 4x4 (anmemeHTsl — uucna noApsan or 1 mo 16). CaMOCTOATENbHO COCTaBUTH
OporpaMMy B COOTBETCTBHU CO CBOMM BapuaHToM (Tab. 7.3). Homep BapumaHTa ompenensercss Mo HOMEpY KOMIIBIOTepa.

Heobxonumyro

orepanuro ¢ ManPIHefI 3arporpaMMUupoOBaTh Kak q)yHKIII/IIO. BBoa ucxoaHoit MaTpulbl 3aIporpaMMmupoBaTh C

KJIaBUATypsl. VICXOIHYIO MaTpHIly, OTyUYEHHYIO MaTpPUIly W APYTUE PE3YJIbTATHI BBIBECTH HA SKPaH.
Ilepen pa3pabOTKOI NMPOEKTa HAYEPTHUTh B OTUETE OJIOK-CXEMY alrOpUTMa PEIICHMS 3aJadd M 3amucaTh (GopMyiy Uit

pacuera Y.
Taoauna 7.3 3agaHue 1J1s1 CAMOCTOSITEILHOr0 nporpamvmupoBanus (3aganue 7.9)
Ne YciaoBue 3aganus
1 |Haiiti cymMMy U IpOU3BEICHUE BCEX OTPHIIATEIIBHBIX SJIEMEHTOB 3aJaHHON MaTPHIIbI
2 |Haiitn cymMMy MIHAMAIIBHBIX 3JI€MEHTOB Ka)KIOTO CTOJIOIA 3aJaHHOH MaTpHUIIBI
3 |Haiitu cpentee apudMeTHUECKOC MAKCUMATBLHOTO 1 MUHHUMAJIBHOTO 3HAYCHUN 3JICMEHTOB 3aaHHOW MaTPHUIIBI
4  |Haiitu cpengnee apupMeTHIecKoe KaKIOTO U3 CTOJIOMOB 3a1aHHON MaTPHIIBI
Ilosy4nTs HOBYIO MaTpHIly IIyTeM ACIEHUS BCEX AIEMEHTOB 3aJaHHON MaTpPUIbl HA €€ MAKCUMAJIbHBIN 3JIEMEHT
6 |[loxy4uTs HOBYIO MaTpPHUITy IIYTEM JEIICHHS BCEX AIIEMEHTOB 33/IaHHON MAaTPHIBI HA €€ MHHIMAJIbHEIN SJIEMEHT
7 |Haiitu cymMmMy U IpOM3BEICHNE BCEX HETATHUBHBIX MJIEMEHTOB 3alaHHON MaTpPHUIIBI
8 |Haiitu cymMMy HEepBBIX YETHIPEX IIEMEHTOB 3aIaHHON MATPHIIBI U 3aMECHUTH €10 IIEMEHTHI IIEPBOH CTPOKU.
9 |Haiitu cyMMy MaKCHMAaJbHBIX 3JIEMCHTOB Ka)KIOTO CTOJIOMA 33 JaHHOW MAaTPHIIBI
10 ([Jomy4uTh HOBYIO MATPHILy BEIYUTAHUEM H3 KOKIOTO 3JIEMEHTa 3aJJaHHOH MaTPHUIIFl €€ MUHIMAaIBHOTO JIEMEHTa
11 |3amMeHUTH IEMEHTHI IEPBOI CTPOKU 33JaHHON MATPHIIBI JIEMEHTaMHU €€ BTOPOTo CTONIOa
12 |Haiitk cyMMy 3JIEMEHTOB YETHBIX CTOJIOIOB 3aJaHHOW MaTPHUIIBI
13 |Haiitz cymMMy 3JIEMEHTOB IJTABHOW JHATOHANN M 3aMEHUTH €I0 TIOCICAHHUN CTOJIOCT] 3aJAHHOW MaTPHUIIBI
14 |Haiitu cyMMy 3JI€MEHTOB YETHBIX CTPOK 3aJlaHHON MaTpPHUIIBI

KoHTpoJsbHbIe BONpockl

1.Yto Takoe QpyHKIUA?

2.B Kakux cuTyanusx UCHOIb3YIOTCS QYHKIHNN?

3.Kaxk oOwsBisercs Gpynxuuns?

4 Kax onmiceiBaeTcst yHKIUSA?

5.Kakue crioco0bl epejaun apryMeHTOB CYIIECTBYIOT M KaK OHU Pealu3yroTCs?

6. Ykaxwute nipaBuibHbIN npototun Gyakiun FF, ncmonp3yromieit B kauecTBe aprymenta meinsiii maccus W[nJ.
1) double FF(double B[], int n);
2) double FF(int W[], int n);
3) FF(double B[], int n);

7. YxaxuTe npaBuiibHOE oOpalieHne Kk pyHkuun FF, ncrons3yromneil B kauecTBe apryMenTa 1ensid Maccus W[nJ.
1) func (int W[], n);
2) FF(W, n);
3) func (int W[][D);
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Jlaboparopuasi paora Ne 8
HUCCIIEJOBAHHE BO3MOXHOCTEU VISUAL C++2010 II0 OBPABOTKE
MACCHUBOB CUMBOJIbBHbBIX NEPEMEHHBIX (CTPOK)

1. Onucanue cTpok B cpene Visual C++ 2010
B si3pike C++ maccuB Tima char - 3to o1HOMepHBI MacCHB, COCTOSIIINM U3 CHMBOJIOB:
char A[11];

CuMBOJIbHAsI CTPOKA — 3TO IOCJIEI0BATEIbHOCTh CHMBOJIOB, JIOMOJMHEHHAs! CHENUATbHBIM CHMBOJIOM-OTPaHHYHUTENIEM,
YKa3bIBAIOLIMM KOHEl CTPOKH. OrpaHMYMBAIONIMI CHMBOJI 3aIMCHIBACTCS YIIPABIAIONMICH MOCIe0BaTeNbHOCTRIO “\0”. [list Takoi
CHMBOJILHOM CTPOKH IPUMEHSIOT Ha3BaHue “‘cTpoka. C” (0bUIO MpeIoKeHO pa3paboTYMKOM s3bIKa). B npyrux Berssix sizpika C++
CYIIECTBYIOT APYTUE MPEACTABICHUS CHMBOJIBHBIX CTPOK.

Kakplit CMMBOJI B CTPOKE 3aHMMAET OAMH OaiT.

CuMBosbHas KoHCTaHTa “N0” |, OrpaHMYMBAIOIAS CHMBOJIBHYIO CTPOKY, Ha3bIBacTcs HyJieBbIM Gaiitom. Ee cimemyer
YUUTBIBaTh MPHU ONPEIEICHUN COOTBETCTBYIOIIETO MacCHBa CHMBOJIOB: €CIM CTPOKa JOJDKHA cojepkaTb N CHMBOJIOB, TO B
oTIpeNieIeHu N MaccuBa cienyeT ykazath N + 1 simemenT.

Hampumep, onpenenenue

char A[11];
O3HAYaeT, uTo CTPOKa comepkuT 10 ameMeHToB THIA Char (CHMBOIIOB), a TIOCTICAHHIA GalT 3ape3epBUPOBAH IS HYJIEBOTO OaiTa.
B kauecTBe CUMBOJIOB MOTYT HCHOJIB30BATHCS.
1. IIponicHble OYKBBI JIATHHCKOTO M POCCHICKOTO aj(aBUTOB.
. CtpouHble OYKBBI JATHHCKOTO M POCCHUICKOTO aji()aBUTOB.
. Hudpst ot 0 10 9.
. CUMBOJIBI TyHKTYallUu: . ; U T. II.
. CUMBOJIbHBIE KOHCTAHTHI.
. YIIpaBJIAIOIIAe CHMBOJIBL.
. [IpoGe.
. HlectHagnaTepudHble TUQPHL

CuMBOJIEHBIE MacCUBBI TIPH MX ONPEICIICHUN MOTYT HHUINAIU3UPOBATHCSL KaK OOBIYHBIH MacCHB:

char A[13]={‘K’,’h’,’a’,’r’,’k’,’o’,’v’,’-‘,’2’,’0’,’1 ,”45};
a MOTYT — KaK CHMBOJIbHAsI CTPOKA, T. €. [TOCIIEA0BATEIILHOCTE CHMBOJIOB, 3aKJIFOUYCHHBIX B IBOMHBIC KaBBIUKU:
char A[13]="Kharkov-2014”;

Otauyme 3THX OBYX CIIOCOOOB 3aKJIIOYaeTcss B TOM, YTO BO BTOPOM Cilydae aBTOMAaTHYECKH OylneT NpuOaBieH ele H
HyneBoi Oaiit. K Tomy e BTopoii criocob kopoue.

Jlyis BIZICJICHUS] MECTa B MAMSTH IOJ] CHMBOJIbHBIA MAcCHB MPOU3BOJILHOIO pa3Mepa HEOOXOIMMO YKa3aTh KOJHUYECTBO
CHMBOJIOB B CTPOKE (€CJIM OHO M3BECTHO) MJIH 331aTh SIBHO OOJIBILIHNI pa3Mep MacCHBa.

char B[80]= “JT10 nHuIMAIN3aI[Us MACCHBA CHMBOJIOB”;

B nmamHOM citydae ykaszaH pasMep MaccuBa 80, XOTS U1 pa3sMEIIEHHS TOM CTPOKHM HeoOXoaumo OblIo ykaszath 35 (c
y4eTOM HyJeBOTO Oaiira).

WHnnmanu3upoBaTh CHMBOJIBHBIH MacCHB MOXKHO M 0€3 yKa3aHUs ero pa3Mepa:

char B[ |= “Or1o0 nHMIHAIN3aNMSI MacCHBAa CHMBOJIOB”;
B sTOM Cityqae KOMIMIATOP caM ONPEIeIUT HeOOXOJUMBIN pa3Mep NMaMsITH I10J] STOT MacCHUB.

03I N D~ WN

3aganue 8.1. VccnemgoBarh mporpamMmy, B KOTOPOH BBOJISITCSI U BBIBOJSTCSI CUMBOJIbHBIE TIepeMeHHbIe. [Ipu BhITOTHEHUH
3a/1aHusl onpoOyITe BBOJ M BBIBOJ] PA3IUYHBIX CHMBOJIOB, B TOM YHCIIE C TPOOETaMH.

#include "'stdafx.h"

#include <conio.h>

#include ""iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{
char stroka[30], A[50]; //OOBsIBIICHIE CUMBOJIbHBIX IEPEMEHHBIX
cout<<"Vvedite ctroku < 30 simvolov:"'<<endl;
cin>>stroka; //BBOJI CHMBOJIBHOM TIepeMeHHOoN Stroka
cout<<"Vu vveli stroku:"<<endl;
cout<<stroka<<endl; //BBIBOJI CUMBOJIBHOM TIepeMeHHON Stroka
cout<<"Vvedite novuyu ctroku < 30 simvolov::"'<<endl;
cin>>stroka; //BBOJI HOBOM CUMBOJILHOM MepeMeHHoi Stroka
cout<<"Vu vveli novuyu stroku: "<<stroka<<endl; //BBIBOJI CHMBOJIBHOI TIepeMeHHON Stroka
cout<<"Vvedite novuyu ctroku < 50 simvolov::*'<<endl;
CIN>>A; //BBOJl CHMBOJIFHOU IEpPEMEHHOU A
cout<<"Vu vveli novuyu stroku: ""<<A<<endl; //BBIBOJT CHMBOJIEHOM TIEPEMEHHON A
cout<<"AQ= ""<<A[0]<<endl; //BpiBoj 0-T0O 31IeMEHTa NEpeMeHHOH A
cout<<"A8="'<<A[8]<<endl; //BbIBOA 8-T0 3IIeMEHTa TEepeMEHHON A
getch();
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return O;

}

ITocne BBINOTHEHUS MPOTPAMMBI 3KpaH OyJeT UMETh CICAYIOLIHIA BU:
Vvedite ctroku < 30 simvolowv:
NP o P O O O O O O O

Vn vueli stroku:

LI LI L LA O O O O (O O
Vvedite novoyn ctroku < 30 simuolow::

aaaaaddddddf £ ff
Un veeli novayn stroku: aaaaaddddddffff
Uvedite novuapn ctroku < 50 simvolov::
sssddddygygg
u veeli novayn stroku: ssssddddgggy
= s
8=gqg
Cosnaiite B TekcToBoM Tiporieccope Word ¢aiin Pesyabrar ®@amuius_JIp8. [Tons nokymenTa cienaiire mo 0,5 cm.
Iomectute okHo DOS ¢ pesynbratamu pernerns 3aganus 8.1 B neHTpanbHO# yact okHa Microsoft Visual Studio mimke
nporpammHoro kona Lr8-1.cpp (cm. puc. 1.2) u Haxkmute xiaBunry <Prt SCr>, mociie yero BcTaBbTe IOJyYSHHYIO KOMUIO 3KpaHa
B Qaiin Pesyabrar_®ammimsi_JIp8. Han BcTaBieHHBIM pHCYHKOM HpOCTaBbTe HOoMep 3axaHus — 8-1. daiin pesynbraToB He
3aKpBIBANTE /10 MOIYYEHHUS OLIEHKH 3a BBIIOIHEHHYIO IPAKTUYECKYI0 YacTh PaOOTHI B TETPab C OTUETOM.

3axpoiite okHo DOS, oTkpoiiTe myHKT MeHI0 PaiiJI U BEIIOTHUTE KOMaHAy 3aKPBITh pelieHHe.

!Buumanue! Pe3yabTaTsl clieqyomux 3aJaHuiil TaHHOI J1a6opaTopHoii paGoThl cOXpaHsIiiTe CTPOro B COOTBETCTBUM
¢ IpMBeeHHbIM BbIllle MOPSAKOM JeiicTBuii!

ITpu BBOE CHMBOJIOB ¢ mpodenamu, IMocIeJHHE HTHOPHPYIOTCS ONepaTopaMu BBoJa >> M BbiBoga <<. [loatomy mpu
paboTe co CTpPOKaMH BMECTO 3THX OIIEPATOPOB LEJIECO00pa3HEN HCIONb30BaTh CICIYIOMYIO (DYHKIHIO:
getline(MmsaCumpBoabHoiillepemennoii, PazmepCumBoabHoiillepemenHoii);
rae NmaCumBogabHnoiillepemennoii  yka3piBaeT Ha  CTPOKY, B  KOTOPYH)  OCYILIECTBISIETCSI  BBOJ;
Pa3zmepCumBoabHolillepeMeHHON — YHCIIO CHMBOJIOB, OUIC)KAIIMX BBOY.

3ananme 8.2. lccienoBarh nporpamMmy, B KOTOPOi BBOAATCS U BBIBOSTCS CUMBOJIBHBIE NepeMeHHbIe. [Ipy BRIMOIHEHUH
3aJjaHusl ONPOOYHTE BBOM M BBIBOJI PA3JIMYHBIX CUMBOJIOB, B TOM YHCJIE C TPOoOeIaMH.

#include ""stdafx.h™

#include <conio.h>

#include ""iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

char stroka[30], A[50]; //OOBsIBIIEHHE CUMBOJIBHBIX TIEPEMEHHBIX
cout<<"Vvedite ctroku < 30 simvolov:'<<endl;

cin.getline(stroka,20); //BBOZ cuMBOITBHOM iepemerHoi Stroka
cout<<"'Vu vveli stroku:"'<<endl;

cout<<stroka<<endl; //BbIBOJI CHMBOJIBHOI TIepeMeHHoM Stroka
cout<<"Vvedite novuyu ctroku < 30 simvolov:"'<<endl;

cin.getline(A,20); //BBOJT CHMBOJILHOU TEPEMEHHONH A
cout<<"Vu vveli novuyu stroku: "'<<endl<<A; //BBIBOJI CHMBOJIBHOU TIEPEMEHHON A
getch();

return 0;

}

Ilocne BeIOTHEHMS IIporpaMMbl SKpaH 6yI[eT HUMCETb CJ'ICZ[yIOH.II/Iﬁ BU:

Uvedite ctroku < 30 simuolowv:

www sss LEttt

Uun vueli stroku:

wuww sss LLtttt

Uvedite novuyu ctroku < 30 simvolouw:
ooggq yuuyuuuyy ppppppppp

u veweli novuyn stroka:

qqq YuLeuuyy ppppppppp.

ITpu ucnons3oBannu Gynkunn getline() PazmepIllepemenHol MeHbIIEe WIN paBeH pa3Mepy OOBSIBICHHONW CHMBOJIBHOW
CTPOKHU.

OOGbsiBIICHHAST B BBINICTIPUBEICHHONW Mporpamme ctpoka Stroka mosker mpusstes 70 cumBonoB. Hampumep, eciu B
¢yukunn  getline(stroka, 20) ykasano umcno 20, To mpu BBOAE CTPOKH ¢ 37 CHMBOJNAMU BBEAETCS CTpoka w3 30 CHMBOJIOB.
OcTanbpHbIe CHMBOJIBI OYAYyT OTOPOIIEHEI.
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2. @yHknuy 15151 00padoTKHu cTpok B cpere Visual C++ 2010

Jlns paboThl CO CTPOKAMH CYIIECTBYIOT CIELHUAIbHBIC (YHKIMH, ONHCAHHE KOTOPBIX HAXOAWTCS B 3arylaBHOM d(aiine

string.h, koTopsIii HEOOXOAMMO BKJIIOYATH B IIporpammy oreparopom include:
#include <string.h>;
PaccmoTpum yHKIHY, KOTOpPBIE HCTIONB3YIOTCA HaUbOIee 9acTo.
2.1. OnpenesieHue JJIHHBI CTPOKH

Ouenp yacTo mpu paboTe cO CTPOKaMHM HEOOXOIMMO 3HATh, CKOJIBKO CHMBOJIOB COACPIKUT CTpoKa. [y moiydeHus

uH(bOPMALIUK O [UTHHE CTPOKHU UCTob3yeTcs GpyHkiws Strlen(). Boi3oB GpyHKIMN UMeeT BH:
strlen(Mmst maccuBa);
@OyHKIMS BO3BpalllaeT 3HAYCHNE Ha SAMHUILY MEHBIIIeEe, YeM OTBOJMTCS MO MaccuB (0e3 ydyera HyJeBOro 0aiTa).
3ananue 8.3. HccremoBats nporpammy, B KOTOPO# BBOJSTCS U BBIBOASTCS CHMBOJIBHBIC MepeMeHHbIe. [IpH BBITOTHCHUH

3a7aHus ONpoOyiiTe BBOJ U BBIBOJ PA3IMYHBIX CHMBOJIOB, B TOM YHCIIE C POOETaMu.

#include "'stdafx.h"

#include <conio.h>

#include ""iostream™

using namespace std;

int _tmain(int argc, TCHAR* argvl[])

{

char A[80];

int k;

cout<<"Vvedite ctroku < 30 simvolov:''<<endl;

cin.getline(A,30); //BezoB ¢yukuuu getline() aist BBoma MmaccuBa A

cout<<"'Vu vveli stroku: ""<<endl<<A;

k=strlen(A); //Bb130B ¢pyHkimu Strlen(A) s onpeaeneHns KOIu4ecTa
//CHMBOJIOB B MaccuBe A

cout<<endl<<"k= "<<k<<endl; //BbIBoA1 TiepeMeHHoM K (KoJ1. CHMBOIIOB B A)

getch();

return 0;

}

Bun skpana nocie paGoThl IpOTpaMMBI:

Uvedite ctroku < 30 simvolov:
wuwvweeey - BRRRRRRRR sooooooooo
Uu vueli stroku:

wuwwweeey . BRRRRRERR »oooooo

k= 29

2.2. KonupoBaHue 1 nMpHcoeIMHEHNE CTPOK
3HaueHHs CTPOK MOTYT KOIHMPOBATHCS W3 OJHOW CTpOKHM B JApyryto. KomupoBaHHe OCYIIECTBISIETCS C MOMOUIBIO
CIEAYONMX (YHKITHIL.
Oyukuus Strepy(S1,S2)  ucnmonb3yercs i moOaliTHOro KomupoBaHust ctpoku S2 B crpoky S1. Komupoanwue

NpeKpanaeTcsi IpH JOCTHXEHUH HyJeBoro Oaita. [losToMy mimHa cTpoku S1 joiKHA OBITH TOCTATOYHO OONBIIOHN, YTOOBI B Hee
MOMECTHIIACh CTpoKa S2.

3ananue 8.4. VccrnenoBarh ucnonb3oBanue Gpyukimu Strepy().
#include <string.h> //lo6aBnenue 6ubaHoTed. Qaitia yis paboThl CO CTPOKAMU
#include "stdafx.h"'
#include <conio.h>
#include "iostream™
using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{

char A[80];

int k;

cout<<"'Vvedite ctroku < 30 simvolov:''<<endl;

cin.getline(A,30); //BBOJI CHMBOJIBHOW TIEpEMEHHONH A

cout<<""Vu vveli stroku: ""<<endl<<A;

strepy(A, ""Proverka kopirovaniya'); //Be130B dyHKIHu Strcpy(A) st KOMPOBaHHS CTPOKH B CTPOKY
cout<<endl<<'"Novaya stroka: "'<<A; //BBIBOJI HOBOH CHMBOJIGHOM TIEPEMEHHON A

getch();

return 0;

}

Bun skpana nocie paGoThI IpOTpaMMBIL:
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vedite ctroku < 30 simvolow:
Addaaaaaaaaaaa ddddddd

u vwveli stroku:

dadaaaaaaaaaaa ddddddd

ovaya stroka: Proverka kopirovaniva_

Oyuknus  ctrnepy() ommuuaercs ot ¢ynkiuu ctrepy() Tem, 4ro BKIOYaeT emie ofauH mapameTp. OH ykasbIBaeTr
KOJIMYECTBO CUMBOJIOB, KOTOPBIC HEOOXOMMO KOITUPOBATh U3 CTPOKH S2 B cTpoKy S1. OyHKIUA UMEET BHI;
strncpy(S1, S2, n);
re N — KOJMYEeCTBO CUMBOJIOB (LIeJ0e Oe3 3HaKa).
Ecmu mmmaa S1 MeHbme uHBL S2, TO MPOUCXOANUT Ype3aHUEe CHMBOJIOB.
3amanue 8.5. Vccrenosars ucronb3oBanue Gpynkiwn strncpy().

#include <string.h>

#include "'stdafx.h"

#include <conio.h>

#include ""iostream"

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

char A[]="0123456789""; //BBOJI CHMBOJIBHO# TIEpEMEHHOH A

char B[]=""qwertyuiop™; //BBOJI CHMBOJIbHOU mepeMeHHOi B
cout<<"'S2= ""<<A<<endl; //BBIBOJI CHUMBOJIBHOM TIEpEeMEHHON A
cout<<"'S1= "<<B<<endl; //BBIBOJI CHMBOJIbHOI TIepeMeHHOl B
strncpy(B,A4);

cout<<"'S2new= "'<<B<<endl; //BBIBOJI HOBOW CHIMBOJIBHOH ITepeMeHHOiT B
getch();

return 0;

}

Bun skpana nocie paboThl IpOTpaMMBbI:
81= 0123456789
82= guwertyuiop
Blnew= 0123456787
E2new= M123tyuiop

To ectb, u3 cTpoku A B cTpoky B OynyT ckonmpoBaHbl 4 IEpBBIX CUMBOJIA U pa3MEIIeHbI B Hayale cTpoku B.

2.3. [IpucoennHeHnE CTPOK
IpucoennueHre (KOHKATEHANHMs) CTPOK HCIONB3YETCSl s OOpa30oBaHHS HOBOWM CTPOKH CHMBOJIOB W3 NBYX H Oosee
MCXOJHBIX CTPOK. J[11s 3TOM 11e1M MCIOb3YIOTCS QYHKIIMU
strcat(S1, S2) m strncat(S1, S2, n);
Oyukius  Strcat(S1, S2) mpucoeauusier ctpoky S2 Kk cTpoke Sl M MOMelnaeT ee B MacCHB, Ile Haxoamnach crpoka Sl.
Crpoxka S2 He u3MeHseTcs. BHOBB mojyueHHast CTpoka S1 aBTOMATHYECKHU 3aBepIIaeTCs HyJeBbIM GalTOM.

3ananue 8.6. VccienoBars ucnons3oBanue ¢ynkiun streat():
#include <string.h>
#include "stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{

char A[30], B[30];

strepy(A, ""Hello, ™); //KonupoBanue crpoku ""Hello, ** B ctpoky A
strepy(B, "World!™); //Konuposanue crpoku ""World!" B ctpoky B
cout<<"A= "<<A<<endl;

cout<<"'B= "'<<B<<endl;

strcat(A, B); //Tlpucoennuenue crpoku B k ctpoke A
cout<<endl<<"A=""<<A<<endl;

cout<<"B=""<<B<<endl;

getch();

return 0;

}
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Pe3ym,TaT BBITIOJTHCHHU A IPOTrpaMMBbI CJ'IGIIyIOIHI/Iﬁ

A= Hello.
B= Yorld?

A= Hello. World?
B= Yorld?
Gyukmms - strncat(S1, S2, n) Takke OCYIIECTBISET MPUCOCANHEHHE CTPOK, OJHAKO MPUCOEIWHSET JIUIIb YKa3aHHOE B
TPEThEM MapaMeTpe KOJIUIECTBO CHMBOJIOB, HAIIPUMED:
char S1[80]=""Dlya prodolgeniya '*;
char S2[80]=""nagat knopku OK !'";
strncat(S1,52,7);
cout<<Sl<<endl;
B pesynbraTe Ha SKpaH OyAeT BBIBEJCHA CTPOKA:
Dlya prodolgeniya nagat knopku OK !

3aganue 8.7. CaMOCTOATENFHO CO3/IaiiTe TIPOESKT ¢ UCTOIb30BaHueM (GyHKIMH st paGoThl co crpokamu: getline(), strien
(), strepy() u ctrnepy(), strcat() u strncat(). Bee hyHKIMH OIKHBI GBITH TOCTIEA0BATEIBHO UCIIOIB30BAHBI B OHOM ITporpaMme.
B kauecTBe CHMBOJIBHBIX CTPOK HEOOXOAMMO HCIIOJIB30BATh CBOIO (haMIIIMIO M ()aMHIIMIO CIEAYIOINETO IO CHHCKY B JKypHaie
CTyZACHTA (B JIATHHCKOM HAITMCAHUN).

[Ipu pa3paboTke mpoekTa OTIagbTe MPOTpaMMy BHAYAJE ISl OMHOW (QYHKIIHNH, 3aTeM T00aBbTE KO IS ONepaIliid C IpyToit
¢yHKIMEH M OTNIaAbTe Hporpammy yke st IByX ¢GyHkuuid u T. 1. Ilocne omepamuii ¢ kaxnod QyHKuueid moJKeH OBITH
OpraHU30BaH BBIBOJ HCXOJHBIX CTPOK U pe3yibrara (1o ananoruu ¢ 3aganusamu 8.1 — 8.6).

KOHTpOJ’ILHl)Ie BOIIPOCHI

1. B nporpamme Ha C++ onpenenes MmaccuB char A [11]. OTo o3Hauaer, 4TO CTPOKa COACPKUT:
1)10 cumBOII0B
2)11 cumBOIIOB
3) 12 cumMBOJIOB
2. B s3pike CH++ 11 KOMUPOBAHUS CTPOK HCIIONB3YeTCs (PyHKIMS:
1) strlen()
2) strepy()
3) strcat()
3 B s3bike C++ KOHKATEHAIUS CTPOK — 3TO:
1) KonnpoBaHue 0/1HOM CTPOKH B APYTrOi
2) CpaBHeHHE JBYX CTPOK
3) [IpucoenuHeHne OTHON CTPOKH K APYTOMY
4. Yt0 Takoe CUMBOJIbHAsI CTpOKa?
5. Uto Takoe HyleBOW OaUT?
6. Kax nHMLIManu3upyeTcsi CAMBOJIBLHBIA MacCUB?
7. Kak 0OBsIBIIsIETCS] CHMBOJIBHBII MacCcUB?
8. Jlns vero npumensiercs Gpyukuus getline()?
9. Kakwuie apryMeHThI UCTIONB3yI0TCs B pyHkiuu getline()?
10. Jist wero npumensiercst hyHkmust strepy()?
11. Kakue apryMeHThI HCTIONB3YIOTCs B GyHKImu Strepy()?
12. Jlnst gero mpumensiercst ¢pyukmus strcat()?
13. Kakue apryMeHThI HCIIONB3YIOTCs B (yHKInu Streat()?
14. Jlnst gero npumensiercst pyukmus strncat()?
15. Kakue apryMeHThI HCIIONB3YIOTCs B (yHKInu Strncat()?
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_ JlaGopaTopHas padora Ne 9
HUCCJIEJOBAHUE ®ANJIOBOI'O BBOJA U BBIBOJA JAHHBIX B VISUAL C++2010.
AJIPECALIUS NMEPEMEHHBIX 1 YKA3ATEJIN B CPEJIE VISUAL C++2010

Iess padoThl: U3yUCHHE aIpecalliyl MaMATH U MCCIIeI0OBaHNE OCOOCHHOCTEH MpuMeHeHus ykazateneii B Visual C++ 2010;
HOJIy4eHHE HABBIKOB pPa3pabOTKH IporpamMM, B KOTOPBIX HEOOXoxuMas HH(OpMAIMs  3alHCHIBACTCS M CUUTHIBACTCS W3
OTKpPBIBaEMBIX (hailjIoB.

1. IMonsiTue agpeca nepeMenHoii u ykazarens B Visual C++ 2010
[lepemenHast 3aHUMaeT B MaMATH KOMITBIOTEpa ONpeJiesieHHyI0 o0nacth (Habop siueek). PacronokeHune nepeMeHHOH B
HaMsTH, T. €. JaHHBI UMEHOBAaHHBII HaOOp stueek, onpeaensercs aapecoM. [Ipu oObsBICHUN IEPEMEHHON I Hee Pe3epBUPYETCs
MECTO B IaMsATu. Pazmep 3ape3epBUpPOBaHHOM NAMSITH 3aBUCUT OT TUIIA JAHHOM MEPEMEHHOM.
Jnst nocTyna K COOep>KUMOMY BBIJICIICHHON NMaMSTH CIY)KUT ero MM# (uaeHTHdukarop). i1 Toro 4to0s! y3HATh aapec
KOHKPETHOH NEpEeMEHHOH, IPUMEHSIETCsI onepanys B3THs aapeca. CHHTAKCHC ONEPAINH CIIETYOIIHIL:
&HNmsallepemenHoii,
T. €. Iepe] IMCHEM NIEPEMEHHOM CTaBHUTCS 3HAaK &.
3apanmue 9.1. VccnenoBaTs mporpamMmy, B KOTOPOI HCHOIB3YETCs ONepalst B3STHA anpeca A IBYX IMepeMEeHHBIX A U B:
#include "'stdafx.h™
#include <conio.h>
#include "iostream"
using namespace std;
int _tmain(int argc, _"TCHAR* argv[])

{

double A=23.1;

double B=57.88;

cout<<"Znachenie A= ""<<A<<endl;

cout<<"Adres A= "<<&A<<endl; //Onieparus B3STHA apeca MepeMeHHON A U BEIBOI ampeca &A
cout<<'"'Znachenie B= ""<<B<<endl;

cout<<"Adres B= "<<&B<<endl; //Onieparust B3STHA aipeca mepeMeHHoi B u BeiBox anpeca &B
getch();

return 0;

}

Ilocie oTnanku U BBIIOJIHEHUS IIPOTPaMMBI IOJIyYUM CIIECLYIOIIUNA PEe3yIbTaT:

nachenie A= 23.1
drez A= OOD2ZEF800
nachenie B= 57_88
drez B= O02ZEF?FO
[Ipu uccnepoBaHuM MporpaMm IO 3TOH TEME CIEAyeT YYHUTBIBAaTh, UTO aApeca MEPEMEHHBIX IS KaKIOro KOHKPETHOIO
KOWIIbIOTEpa Oy YT OTIMYATHCS OT HIPUBEJCHHBIX B METOANYIECKOM TIOCOOMH.
Co3pnaiite B TekcroBom npouieccope Word daiin Pesyabrat ®@amuiust_JIp9. [Tons gokymenta caenaiite mo 0,5 cM.
ITomectute okHo DOS ¢ pesynsraTamu pemennst 3aganus 9.1 B neHrpansHoit vactu okua Microsoft Visual Studio amxe
nporpammHuoro koga Lr9-1.cpp (cm. puc. 1.2) u Haxkmure kiaBunty <Prt SCr>, nociie yero BcTaBbTe IOJIyYSHHYIO KOMHUIO 3KpaHa
B ¢aitn Pesyabrar ®@amuius_JIp9. Hax BcTaBiieHHBIM PUCYHKOM MPOCTaBbTe HOMep 3amanus — 9-1. daiin pe3yabTaToB He
3aKpBIBANTE JI0 MOJIYYESHHUS OLIEHKH 32 BBITIOIHEHHYIO IPAaKTHYECKYIO YacTh PabOTHI B TETPaIb C OTYETOM.
3akpoiite okHo DOS, oTKpoiiTe myHKT MeHI0 DaiiJ 1 BEIIOTHUTE KOMAaHAy 3aKPHITh pelieHue.
!Banmanue! Pe3yabTaThl clleAyOIMX 32JaHUI JaHHOI 1a0opaTopHoii padoThl cOXpaHsiiiTe CTPOro B COOTBETCTBHH
¢ IpMBeeHHbIM BbIllle MOPSIKOM JeiicTBMii!
B s3pike C++ ecTh BO3MOMKHOCTb OCYIIECTBIIATh HEMOCPEACTBEHHBIM AOCTYHN K HaMATH KommbloTepa. Jias 3Toro
HIPEIYCMOTPEH CIIENUANIbHBIN THIT IEPEMEHHBIX — YKA3aTEH.
Yka3zaTejdb — 3TO IepeMEHHas, CO/epXalas aapec HEeKOTOpPOoro oObekTa. OOBEKTOM MOXKET OBITh NepeMeHHas WIH
¢ynkus. B obmem cirydae ykasarenb — 3TO IeJI0€ YHCIIO.
Ha puc. 1 noka3aHa B3anMOCBSI3b MEXy aJpeCOM IEPEMEHHON U yKa3aTeJIEM Ha 3TOT aJipec.

[lenemennas A [Tepemennas pA (yka3zaTenb)

10 ® 002EF800

Anpec — 002EF800

Puc. 1. B3auMocBsi3b MEXTy aJIpecoM NepeMEHHOM 1 yKa3aTeleM Ha 3TOT ajpec.
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Ecnu nepemennas Oyner ykasareneMm, TO OHa JOJDKHAa ObITh OOBsiBIICHa B IporpamMme. YKasarenb B Iporpamme
O0OBSBISAETCS CIEAYIONAM 00pa3oM:
TunOo0bekTa *UnenTudurarop;
3necs TunOoObeKTa OnpeeNsIeT THI TaHHBIX, Ha KOTOPBIE CChlIaeTCs yka3aTenb ¢ uMeHeM UaenTudukarop. Cumpon *
(3Be3m0oUKa) O3HAYAET, YTO CIEAYIOIAs 3a HEW MepeMeHHas sBISIETCS yKasaTeneM. lIpu oOBsBICHHMH yKazaTesl 1O HETO
pesepBupyercs 4 Oaiita.
[Ipumeps! 0OBSABICHUS yKa3aTeIeH:
Char *A
int *temp, i, *z;
double f, *ptr;
3neck 00bsIBIICHBI YKa3aTenn A, temp, z, ptr u nepemenssie i uf.
[TockonbKy yKa3aTelb SBISETCS CChUIKOM Ha HEKOTOPYIO 00JIacTh MaMsITH, EMy MOXKET ObITh MPUCBOECH TOJIBKO 3HAYECHHE
aJapeca nepeMeHHON, a He 3HAYE€HUE CAMO IIEPEMEHHOM.
PaccMoTpum npumep OOBSBICHNS W MHULIMAIN3AINN YKa3aTes.
3aganme 9.2. lccmenoBaTh mporpaMMy, B KOTOPOH OOBSIBISIOTCS W WHHIHANM3HPYIOTCS ykazarenn PA u pB c
IIpUCBalBaHUEM UM 3HAUEHUI aIpecoB JBYX NEPEMEHHBIX A U B.
double B=340;
double *pB; //O6bsBeHAE yKazaTens UB
#include "stdafx.h"'
#include <conio.h>
#include "iostream"
using namespace std;
int _tmain(int argc, _"TCHAR* argv[])

{
double A=57.97;

double *pA=&A,; //MHnanm3anms ykasareis PA U IpUCBanBaHUE eMy ajpeca A
double B=340;

double *pB; [IO6wsiBneHuE yKa3atens PB

pB =&B; /MpucBanBanue yKa3aTenio PB 3Havenus agpeca B
CoUut<<"A= "<<A<<" &A= "<<&A<<endl; //BbIBOAI IEpeMEHHOM A U ajpeca A

cout<<™  pA ="<<pA<<endl; //BoiBOJ yKazatens PA

cout<<''B="<<B<<" &B="<<&B<<endl; //BbiBox iepemenHoii B u anpeca B

cout<<™  pB ="<<pB <<endl; //BeiBOJ yKazatens pB

getch();

return 0;

}

Pe3ynbraT BEINOIHEHHS IPOTPAMMBI CIIETYIOIINIL:
27.97 &A= DD2CF?7B4
pA = D0D2CF7B4
340 &B= OO2CF793
pB = DOD2CF798

O‘IGBI/I}IHO, YTO 3HAYCHUE YKa3aTeysd COBIAAAcT CO 3BHAYCHUEM aJipeca COOTBGTCTByIOH.ICﬁ HepeMeHHOﬁ.

2. PaspiMenoBaHue (pa3aapecamnus) ykasartesieil u Apyrue onepamuu ¢ ykaszareasimu B Visual C++ 2010

VYkazaTenu MOMOTaroT OCYIIECTBIATh HEIMOCPEACTBEHHBIN MOCTYN K mamsATH. [ TOro 4to0bl MOMY4YHUTH (IPOYUTATH)
3HAa4YeHHE, 3aIHCAaHHOE II0 aJIpecy, KOTOPBI HaXOIWUTCS B yKas3aTele, HCHOJB3YIOT OMNEpaIMio HENpsIMOTO OOpAaIleHUs WU
pa3biMeHoBanms (*). J[is 3TOro UCHonb3yeTcst UMsl yKa3aTes O 3Be3/I0YKOM Tepes] HUM.

3aganme 9.3. VccienoBaTh mporpamMmy, B KOTOPOI pa3sIMEHYOTCS yKkazatenu PA u PB, T. e. onpenensrorcs 3HaueHUs
nepeMeHHBIX A 1 B 110 3HaueHMsAM yKka3zarenel Ha 3TH NepeMeHHEIE.

#include "'stdafx.h"

#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{
double A=57.97;
double *pA=&A; //Munnmanu3anys ykasarteis UA U prcBanBaHue eMy ajapeca A
double B=340;
double *pB; //O0BsBNCHNE yKa3aTens PB
pB =&B; //TlpucBavBanue yka3zaremo PB 3HaueHus agpeca B
COUt<<"A="<<A<<" &A= "<<&A<<endl;
cout<<™  pA ="<< pA <<endl; //BbiBoxt ykazaTens PpA
COUt<<"*pA = "'<<*pA <<endl; //Pa3piMeHOBaHKEe yKa3aTens PA U BBIBOJ pe3ysbTaTa

cout<<"'B="'<<B<<" &B='"'<<&B<<endl;
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cout<<™  pB ="<<pB <<endl; //BbiBox ykazatens pB

cout<<"*pB = ""<<*pB <<endl; /[PaszpiMeHoBanne yka3zaTens PB u BBIBOJ pe3yibraTa
getch();

return O;

}

[Nocne BBIMONHEHNS TPOTPaMMBbI BHUMATEIFHO U3YYNTE Ha SKPaHE CIETYIONIYI0 HHPOPMAIHIO:
A= 57.97 &A= DOD16FE20
pA = DO16FE?0
=*= pA = 57.97
B= 34@ &B= D016FE?4
pB = DO16FEY74
= pH = 340

SAzpik C++ mo3BossieT paboTaTh ¢ yKa3aTeIsIMH TakXkKe, KaK M ¢ IIEPeMEHHBIMH CTaHAAPTHHIX THIOB. OIHAKO Omepariy Hajl
YKa3aTeaMu OTIINIarOTCA HEKOTOPBIMU 0COOEHHOCTSIMU.
Onepanusi npucBauBaHUs.
Vkazarenn OOHOTO M TOTO K€ THIIA MOTYT HCIOJB30BATBCA B ONEpalUAX NPUCBAWBAHWA, KaK W APYTrue JIIO0BIE
IIEpEMEHHBIE.
3aganne 9.4. VccnenoBars nporpaMmy, B KOTOpOil mpUMEHsIETCS OIepanusax MpUCBauBaHMA ykaszaTened PX u g , a
3aTEM PA3bIMCHYCTCA AJIA IPOBEPKU - OMPCACIIACTCA, COBNAAACT JIM 3HAYCHUEC *g CO 3HAUYCHUEM nepeMeHHoﬁ X.
#include "'stdafx.h"
#include <conio.h>
#include ""iostream"’
using namespace std;
int _tmain(int argc, TCHAR* argv[])

{
int x=10;
int *px, *g;
pX=&X;
g=pX;
cout<<"'px= ""<<px<<endl;
cout<<"'g= ""<<g<<endl;
cout<<"'x= ""<<x<<endl << " *g= "'<<*g<<endl;
getch();
return O;
}

[Tocne BEITONTHEHS TPOTpaMMEBI Ha 3KpaH OyIeT BBIIaHa cleXyromas HH)OpMAIIH:
px= OO2ZFFB74
og= MO2FFB74
»= 1M

=*=g= 10

O‘ICBI/I,HHO, 4TO OIl€pauMs NpUCBAaWBaHUA MEXKIY yKa3aTCJIIMHU M IOCICAYIOIIEE pa3bIMCHOBAHUE yKa3aTelsl J HE BHECIO
HOFpeH.IHOCTeﬁ M 3HAaYCHHE Pa3bIMCHOBAHHOTO yKa3aTeys J COBMaJacT CO 3HAYCHUEM HepeMCHHOfI X.

3. Yka3zareju 1 MacCHUBBI
B s3pike C++ mpuHATO, 9TO MMS MacCHBa — 3TO aJIpec sIYEHKU MaMsATH, HaYMHAs ¢ KOTOPOH pacmojaraeTcss MacCHB WA
WHayve, UMSI MacCHBa — 3TO aJpec MepBOTo (HyJIEBOTr0) dJIEMEHTa MacCUBa.
Ecnu 00bsaBIEH MaccuB
int A[12];
TO A ABJISICTCA yKa3aTeneM Ha MacCCHB, TOYHCC Ha nemeﬁ DJICMCHT MacCCHUBa.
Takum o6pazom,
PA = A[0];
Jiist TOro 94TOOBI MTOYYNTh 3HAYCHHE 8-TO 3JIeMEeHTa MaccuBa A, HEOOXOIMMO 33a]1aTh
A[8]=*(A+7) .
B C++ n-ii anemeHT MaccuBa Onpenensercs Kak
A[n] =*(A[0]+n).
3aganme 9.5. ccnenoBarh mporpammy, KOTopasi BBOJUT B IMaMATh KOMITBIOTEpa ¢ KJIABHATYPHI [IEIIOUNCICHHBIN MAaCCHB,
BBIYUCIISICT CYMMY €rO 3JIEMEHTOB U BBIBOJUT Ha JKpaH 3Ty mHpopMmanmto. [Ipu 3ToM oOpamarbes K 3JeMEHTaM MacCHBa OyaeM
NIPY TIOMOIIH yKa3aTeseH, a He HHICKCOB.
#include "'stdafx.h"
#include <conio.h>
#include "‘iostream"’
using namespace std;
int _tmain(int argc, _TCHAR* argv[])
{
const int M=50;
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inti, m, S, Mas[M];
int *pMas;
pMas=Mas;
cout<<""Vvedite razmer massiva m:"'<<endl;
cin>>m;
cout<<"Vvedite massiv:"'<<endl;
for (i=0; i<m; i++, pMas++)
cin>>*pMas;
cout<<endl;
S=0;
pMas=pMas-m,;
for (i=0; i<m; i++, pMas++)
S=S+*pMas;
pMas=pMas-m;
for (i=0; i<m; i++, pMas++)
cout<<*pMas<<' ',
cout<<endl<<"S= ""<<S<<endl;
getch();
return 0;
}
Tloce BBITIOJTHEHUS IporpaMMbl Ha SKpaH 6yz[eT BbIaHa CJICayromas I/IH(l)OpMaHI/IHZ
vedite razmer massiva m:

vedite massiv:

23456

234506
=21

4. ®daiiapl ¥ NIOTOKM BBOAA M BLIBOAA JaHHEIX B Visual C++ 2010

[Ipu pemenny OONBIIMHCTBA 33129 Ha IFOOOM SI3BIKE TIPOTPAMMHUPOBAHUS BO3HUKAET HEOOXOIMMOCTh 3aIUCHIBATh, XPAHUTh
U TI0JTy4aTh HHPOPMAIIHIO, UCTIONB3YS (aiiibl.

®aiiu (file) — aTo MMeHOBaHHBIN 00BEKT, XPAHAIINIA JaHHBIC (TIPOrpaMMa K JiFobast Apyras HHDOPMAIIKs) Ha KaKOM-
100 HocuTene (BUHYecTep, Qurenib-namath, CD u ap.).

IMoTok (stream) - 3TO BUPTyaJIbHOE JIOTHYECKOE YCTPOMCTBO, CBSA3BIBAIOIICE MPOrpaMMy C (PHU3HUECKUM YCTPOHCTBOM
BBOJIa-BbIBOJIa (TEPMHHAJIOM, TUCKOBOJOM M 1p.). [IOCKOJIBKY TOTOKM HE 3aBHCAT OT (PM3MYECKUX YCTPOWCTB, TO OJIHA U Ta XKE
(GyHKIHS MOXKET 3aIUChIBaTh HHPOPMAIIHMIO HA IUCK WM Ha APYroe YCTPOUCTBO.

[ToTOK CBS3BIBAIOT C ONpe/eNeHHBIM (haiaoM, BBHIIONHSS Onepanuio OTKPbITHA. Kak Tombko (ailia OTKpPBIT, MOXKHO
MPOBOIUTE 0OMEH WH(pOpMANKEH MeX Iy HIM H IPOTPAMMOA.

®aiin OTCOeAMHSAETCS OT ONPEACICHHOTO MOTOKa (T.€. Pa3phIBaeTCs CBSI3b MEXKAY (aHIOM W TOTOKOM) C IMOMOIIBIO
orepanuu 3akpeiTus. [Ipu 3akpeiTuu (aiiina, OTKPBHITOrO C MEJbI0 BBHIBOJA, COACPKUMOE (€CIIM OHO €CTh) CBS3aHHOTO C HHUM
MOTOKA 3aIHCHIBACTCS Ha BHEIIHEE YCTPOMCTBO. DTOT MPOIECC, KOTOPHIH OOBIYHO HA3BIBAIOT JO3AIMUCHIO TIOTOKA, TapaHTHPYET,
YTO HUKakKas WH(popMaius ciryd4ailHO He octaHercs B Oydepe aucka. Ecmu mporpamma 3aBepmaer paboTy HOpPMAaJbHO, TO BCE
(haliirel 3aKpBIBAIOTCS. ABTOMATUIECKH. B cirydae aBapHifHOTO 3aBEpIICHUS IIPOTPaMMBI, (haiiiIbl He 3aKPBIBAIOTCS.

B s3p1ke C++ cymecTByeT 1Ba THIIA TIOTOKOB:

- TeKCTOBBIH (text);
- neonunbiit (binary).

TeKkcTOBBII MOTOK — 3TO MOCJEI0BATEILHOCTh CUMBOJIOB. B C++ cumTaercs, 4To TEKCTOBBIA MOTOK OPraHU30BaH B BUJIE
CTPOK, KaX/1asi U3 KOTOPBIX 3aKaHYMBAETCSI CHMBOJIOM HOBOM CTpokH. Cpeau CHMBOJIOB B TIOTOKE MOXET OBITh CHMBOJ BO3Bpara
KapeTKH, Iepexo/a Ha HOBYIO CTPOKY U JIp.

JIBOMYHBIH MOTOK — 3TO TIOCIIEAOBATEIHLHOCTh 0ANTOB, OJJHO3HAYHO COOTBETCTBYIOIIMX HH()OpPMAINH, HAXOIAIICHCs Ha
BHEITHEM HocHTelre. [IprdeM HIUKaKoro nmpeoOpa3oBaHUsl CHMBOJIOB HE TIPOUCXOIHT.

Joctyn x nHpOpMaNHNK B MOTOKaX U B (aitax HeoxnHakoB. Hampumep, u3 Qaiia Ha JEICKe MOXHO BBHIOpATh 3-10 3aIHCh
WIA 3aMEHUTh 6-10 3amuch. B TO ke Bpems B (aii, CBA3aHHBIA C TedYaThio, MH(POPMAIUS MOXET IIepelaBaThCs TOJIBKO
MIOCJIE/IOBATENHLHO. DTO WILUTIOCTPUPYET CaMOE TIIaBHOE OTIIMYKE MEX Ly HOTOKaMH U (aitmamu.

[ToToku, ncnop3yroNINecs B IporpaMMax, AEIATCS Ha:

- BXOJHBIE, U3 KOTOPBIX YNTaeTCs HH(pOopMars;

- BEIXO/IHBIE, B KOTOPBIE BBOJUTCS MH(pOpMAITus;

- IByHaIIpaBJICHHBIE, OIyCKAIOIINe KaK YTeHHUE, TaK U 3aIHCh.

B cooTBeTcTBHE ¢ 0COOEHHOCTSIMH «YCTPOWCTBA», K KOTOPOMY IIPHUCOEANHEH» TOTOK, IOTOKH MPHUHATO Pa3IeNATh Ha:

- CTaHJapTHBIE;

- KOHCOJIbHEIE;

- CTPOYHBIE;

- (haitnoBsle.

CraHgapTHble U KOHCOJIbHBIE TOTOKK COOTBETCTBYIOT NEepeiaye NaHHBIX OT KJIaBUATYPHI JO JUCILIES.
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Eciu cuMBOJIBI TOTOKA B COBOKYITHOCTH 00pa3ylOT CUMBOJIBHBIM MacCHUB B OCHOBHOM MaMsITH, TO 3TO CTPOYHBIN MOTOK.

Ecmm nadopmanus pazmeniaercss Ha BHEIIHEM HOCHTENE JaHHBIX, TO 3TO (paiiJI0oBbIii MOTOK WIH ITPOCTO aii.

Jlo cux 1op Bo Bcex MporpaMMax Kypca BBIITOJIHSIICS OOMEH CO CTaHAAPTHBIMU MOTOKAMH:

cin — cTaHAApTHBIN BXOIHOW IMOTOK, CBS3aHHBIN C KIIABUATYPOH;

COUt — cTaHIAPTHBIM BBIXOJHOW MOTOK, CBSI3AHHBII C SKPaHOM JUCILIES.

Vcnone3ys onepanuy BKJIIOYEHHS (3alIMCH) JaHHBIX B HOTOK << WM U3BJICUYCHHMS JAHHBIX U3 ITOTOKA >> BBINOIHAICSA OOMEH
JMaHHBIMH ¢ auciuieeM u ¢ kinasuarypoit ITK. JIst aTux meneil B mporpaMmy HEOOXOOMMO OBLTO BKJIIOYUTH 3ar0JOBOYHBIN (hailn
iostream.h.

5. Co3nanne, OTKpbITHE U 3aKpbITHE (aiinoB B Visual C++2010.
BBoja v BHIBOA JaHHBIX B 3TH (aiijibl.

BubnuoTeka BBOJA U BBIBOJA JAHHBIX B (haillibl MOAKIIOYACTCS B 3arojoBodHoM daitne Stdio.h u Brmouaer cpenctBa ams
pabotsl ¢ nocnenoBarenbHbIMU Qaiinamu. IlocienoBarenbHblil (aiia MOXHO NPEeICTaBUTh KaK MMEHOBAHHYIO LIENOYKY (JICHTY,
CTpOKy) 0alTOB, MMEIOIIyI0 Hadano M KoHel. llocmenmoBarenpHBIN (haiinm oTnudaeTcs oT ¢aitna ¢ APyrod opraHu3amuei TeM
CBOWMCTBOM, UTO YTEeHHE W3 (haiina (WITH 3aIHCh B HEr0) BeAeTcs OaifT 3a 6aliToM OT Havaa 10 KOHIIA.

B Kaxb1ii MOMEHT BpeMEHH MO3UIHA B (aiiie, 13 KOTOPOTO BBIIOJIHIETCS YTEHHE (MIIH 3aIHCh), ONPEACIsIeTCS 3HAUCHHEM
yKazaTeJisl NO3ULMHU 3allMCU U YTeHus ¢aiiaa.

YcTaHOBKA yKazaTels 3alicH (YTCHHMs) Ha Hy)KHbIC OalThI BBITTOIHACTCS JTHO0 aBTOMaTHYECKH, JTHOO 32 CUET YIpPaBICHUSI
UX ToJIoXKeHHEeM. B 6nbinoTeke BBOJa-BEIBO/IAa €CTh COOTBETCTBYIOIINE CPEACTBRA.

[Ipu paborte ¢ dainamu UCTIONB3YIOTCS CIIETYIOLINE ONePALIUH:

- co3aanue (Qaiina;

- ynanenue aiina;

- nouck (aiiyia Ha BHEITHEM HOCHTEIIE;

- OTKpBITHE (aiina;

- yreHue u3 (aiina uim 3anuch JaHHbBIX B (ailn;

- O3NIIMOHNpOBaHue (aiina;

- 3aKpHITHE (aiia.

Bce nepeuncieHHbIe IEHCTBHUSI MOTYT OBITH BBITIOJIHEHBI C TOMOIIBIO CPEACTB OMOIMOTEKH BBOIA-BEIBOAA.

Omnepanus OTKpbITHS (paiijia CBA3BIBACT MOTOK C OmpeneieHHBIM (afimom. Omepanus 3akpsITHA (aiia pa3peiBacT 3Ty
CBSI3b.

3amuch WK YTeHHEe W3 (aiiyia OCyIIECTBISIOTCS C MOMOIIBI0 yKazaTens (aina. YkazaTeab ¢aiiyia — 3To yka3aTenb Ha
ctpykrypy tuma FILE. Jlist oGbsiBaeHus epeMeHHO—yKa3aTens ¢aitna, Hanpumep, *fp, ucnons3yercs cienyrommii oneparop:

FILE *fp;

VYxazarens ¢aiina yka3plBaeT Ha CTPYKTYpY, COICPIKAILYI0 pa3liMuHble CBEACHHS O (aiiie, ero uMms, cTaryc W yKaszareib
TEeKyIIeH Mo3uLUK B Havyajo Qaina

[Tpu 0OpaboTKe NaHHBIX, XpaHILIUXCS B (aiiie, mporpaMme HEOOXOAUMO MMETh JOCTYI K JaHHOMY (aitmy. C moMouipo
nepeMeHHoI *fp BexeTcs B manpHeieM Bes paboTa ¢ (pailioM B Iporpamme.

FILE *F1;
B ¢aiine stdio.h onpenenenst dyHkimu uis padbote ¢ daitnamu. OCHOBHbBIE U3 HUX NPUBE/CHBI B Tabmuie 15.1.

Tabmmma 9.1. OyHKIUN I padoTs ¢ Gaimamu B Visual C++ 2010
DYHKIMS Omnwucanne QyHKIH

fopen() OTKpHITH (haiin
fclose() 3aKphITh (aiin
fseek() ITepemecTnTb (YCTaHOBUTB) yKa3aTenb NO3UIMH (aiina
feof() BosBpaiaer 3HaueHNE «MCTHHAY, €CJIM JOCTHTHYT KOHell (aiiina
ferror() BosBpaniaeT 3HaYCHHE «I0XKbY, €CIIM HallJIeHa OIIHOKa
fread() YnTaeT OJIOK JaHHBIX M3 ITOTOKA.
fwrite() 3anuceiBaeT OJIOK JaHHBIX B TOTOK
rewind() YcraHaBIMBaeT yKazaTelb MO3UIUH (aiiiaa Ha Hadaio
remove() Ynanser ¢aitn

Ipu otkpeiTén daiina yukuus fopen() BeimonHseT 1Ba ASHCTBHS:

- OTKpBIBAET (hailsl ¥ CBA3BIBACT €0 C IOTOKOM;

- BO3BPAIAET yKa3aTelb, aCCOMUPYEMBIH C 3TUM (aiiioM.

Mpororun ¢hyukumu fopen() umeer crrexyromuii BUI:

FILE *fopen (char *filename, char mode);

rae char *filename — ctpoka, conepskamas mogHoe uMs (aitia Ha aucke; char *mode — cTpoka, OnpeaeNsIoIas PeXUM
OTKpBIBaeMoOro (aiina.

Bo03MOHBI CIIEAYIOIIHE PEXKUMBI OTKPBITHS (aiina:

“r” — OTKpBITH (a1 ISt YTCHHUS;

“W” — co3aath (aila ISl 3a1ucHy;

“@” — OTKPBITH TSI JOOABIICHUS B CYIICCTBYIOINUH (aii;

“rb” — OTKpBITH TBOUYHBIN (aiisl JIst UTECHHUS;

“Wt” — co31aTh TEKCTOBBIN (Al IS 3aTHCH;
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“at” — OTKPBITh TSKCTOBBIH (haiin s 1o0aBIeHUS;

“r+t” — OTKpPBITh TEKCTOBBIH (a1 I YTSHUS U 3aITUCH;

“W+1” — co37aTh TEKCTOBBIN (haiiy 71 ITEHUS U 3aITUCH;

“a+t” — OTKPBITh TEKCTOBBIN (Haiii JIsl TOOABIICHUSI.

Hampumep, mst coznanus daitna st 3anucu manabix ¢ umenem C:\\Inform.dat weo6xomimo 3amucaTs:
FILE *F1;
F1= fopen (“C:\\ Inform.dat”, “w”);

[Ipu oTkpeITHH (aiina At 3a1HCH TaHHBIX B si3bIke C++ B IPOrpaMMHOM KOJI€ 3aITiCh
("D:\ Inform.dat "', ""w""))==NULL

[IpumensieTcst uIs TPOBEPKH TOTO, OTKpbUIcA yu Qain. Muankatopom siBisiercst 3nauenne NULL. B cinywae, korma ¢aiin no
KaKUM-TO TIPHYMHAM He OBUT OTKPBIT, IPOUCXOIUT BBIXO/ U3 MIPOTPaMMBbI C BbIIa4el COOTBETCTBYIOIIETO COOOIICHHSI.

3aganue 9.6. HeoOxommMo rccineoBaTh MpOrpaMMy IUIS 3aIlUCH IIEPEMEHHON A B OTKPBIBaeMBIH (paiin, 4TeHus 3HAUCHHUS
MIEpPEMEHHOM A 13 3Toro (haiiia i BEIBOAA 3HAUCHUS A Ha IIeUaTh.

#include <stdio.h> /[TMoakmroyeHwe GHOIHOTEKH IPOTpaMM (aiIoBOTO BBOIa-BEIBOIA

#include <stdlib.h> /[MonkmroyeHwe GHOIHOTEKN CTAHAAPTHBIX OTIEpaInit

#include "'stdafx.h™

#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{

double A, B, S;

double *pS; //Ykazarens Ha Oydep oOMeHa

pS=&S; //TlpucBanBaHme aapeca S yKazaTenro pS
cout<<"Vvedite A"<<endl;

Cin>>A; //IBeon A

cout<<" A= ""<<A<<endl;

FILE*F1; [O6bsiBeHue daiina s 3anucu

if((F1=fopen(*'D:\Inform.DAT"", ""w'"))==NULL)
{

cout<<"Ne mogu otkrit F1"<<endl;

/ICranpmapTHast iporiezlypa CO3IAHUS |
[loTkphITHS (aiina A1 3aIMCH JAHHBIX C OJHO-
//BpeMEeHHO TIPOBEPKO pe3ybTaTa 3TUX

exit(1); //meficTBUI U COOOIICHUEM B CIyYae OUIHOKU
}
S=A; //3ammuce A B Oydep
fwrite(pS,4,1,F1); //3amuck u3 Oydepa B OTKPHITHIiA (aiii
fclose(F1); //O6s3aTenbHOE 3aKpbiThe (haiina

fread(pS,4,1,F1);
B=S;
cout<<"'B="'<<B;
getch();

return 0;

}

//UteHue mepeMeHHO# PS u3 (aitna
//3ammce u3 Oydepa B mepeMeHHyio B

B naHHOW mporpamMMe HCHOJB3YETCS METOJ ONpEeIeCHUs] OUIMOKH IPH OTKPBITHM co3laBaeMoro ¢aiina. HeoTkpeiTre
¢aiina npupasuuBaetcst kK koucraute NULL, kotopas onpenenena B 6ubmunoreke stdio.h. @yukuus exit(1) onpenenena B daiine
stdlib.h u mpekpamaer BBIMONHEHHE NPOrpaMMBl, a SIUHHUIY BO3BPAILACT B ONEPAlMOHHYI cucTeMy. llepex mpekpalieHueM
MPOTpaMMBbI OHA 3aKPBIBAET BCE OTKPBITHIE (ailiibl, 0CBOOOKAAET Oydepsl M BBIBOJUT BCe HEOOXOIMMbIE COOOIICHHMS HA 3KPaH.

Ecnu daiin oTkpbIBaeTCs A1 3aITUCH, TO CYIIECTBYIONIMH (aiil yanseTcss ¥ co3aeTcst HOBBIM.

[Ipn oTkpeITHH daiina s YTeHus, TpeOyeTcsl, YTOOBI OH CYIIECTBOBAII.

B ciydae oTkpeiTus daiina [y YTEHHUS U 3allUCH CYNIECTBYIOIMH (aiil He yHHUTOXKAETCs, OJJHAKO CO31aeTCsl, €CIIM OH He
CyHIECTBOBAIl paHEe.

ITocne urenus naHHBIX U3 daiiia (WK 3aIUCH JaHHBIX B (ailil) OH TOJKEH OBITh 3aKPHIT CIEAYIOIINM 00pa3oM:

fclose (F1);
OTnakeHHast IporpaMMa JaeT CIELYIOUINN pe3yIbTat:

Takum 00pa3oM, 3HaYCHHE MTEPEMEHHON OBLIIO BEPHO 3aIMCAHO B CIICIUAIBHO OTKPHITEIN (aiin F1 u mpounrano u3 3toro
(hatina.
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Baganme 9.7. Hccnenosars mporpaMmy, KOTOpas BBOJMT B MaMATh KOMITBIOTEPA C KIABHATYPHI OJHOMEPHBIM MaccuB
HEbIX YUCel A MPOM3BOJILHOIO pa3Mepa N, CO3[aeT W OTKphIBaeT it 3amuc u urenus daitn D:\Inform.dat, mocie yero
3aMKChIBAET MacCHB A B JaHHBIA (aity. 3areM manHble u3 (aiina MOMKHBI OBITH 3alMCaHbl B HOBBIM MaccHB B M BhIBelleHBI Ha
9KpaH JUCIUIES.

Takast mporpamMma JIs 3aITiCH  MaccuBa B (ailil, a 3aTeM YTCHHs MacchBa M3 (ailia U 0TOOpaKEHHA Ha DKpaHe JUCIIICST
OyIeT UMETh CIIEMYTOIIHA BHI;:

#include <stdio.h> /[TMonkmroyeHue GHOIHOTEKH IPOrpaMm (HaiIToBOTo BBOIA-BEIBOIA

#include <stdlib.h> /Monaxmoyenne GUOTHOTEKH CTAHIAPTHBIX OTEPAIIHiA

#include "'stdafx.h"

#include <conio.h>

#include ""iostream"

using namespace std;

int _tmain(int argc, TCHAR* argvl[])

{
const int N=30; //MakcumanbHBIN pasMmep MaccuBa
int A[N]; //O0bsBeHne MaccuBa A[N]
inti,n; //TlapameTp IMKIIA | ¥ peabHBIN pasMep MaccuBa N
intS; //O0paBIeHIE IEpeMeHHOM S B KauecTBe Oydepa oOmeHa
int *pS; //Ykazarens pS Ha Oydep oOMeHa S
pS=&S; //TlpucBanBaHue aapeca MEPEeMEHHOM S yka3aTenmo pS
cout<<"Vvedite razmer n:"'<<endl;
cin>>n; //BBoj peansHOTro pasmepa MaccuBa A[N]
cout<<"'Vvedite massiv A:"'<<endl;
for(i=0;i<n;i++) /MMukn g BBoga maccuBa A[N]
cin>>A[i]; //BBop i-ro snemenTa MaccuBa A[N]
cout<<" Massiv A: "'<<endl;
for(i=0;i<n;i++) //Mukn mis BeiBoga MaccuBa A[N]
COUt<<A[i]<<™*; //BeIBOJ i-T0 51eMeHTa MaccuBa A[N]
FILE*F1, //O0BaBICHIE TIEpEMEHHO—yKa3artens (aiina
if((F1=fopen(’D:\\Inform.dat™, ""w""))==NULL) //OtkpsiTre daiina 1ys 3anucH ¢ yCIOBUEM BBIBOJA HA
// 3KpaH IpeaynpexKICHUS B Ciiydae cOO0st PU OTKPBITHH
cout<<"Ne mogu otkrit F1"'<<endl;
exit(1);
for(i=0;i<n;i++) //LIMKJIT 71t 3aTUCH B OTKPBITHIH (aiin maccuBa A[N]
{
S=A][i]; //3amuce i-ro anementa maccuBa A[N] B 6ydep S
fwrite(pS,4,1,F1); //3amuce i-ro anementa maccuBa A[N] u3 6ydepa B daiin
}
fclose(F1); //3akpsbiTHe daiina
int B[N]; // O6bsaBaeHNE HOBOro MaccuBa B[N]
FILE*F2; //O0BsBICHHE TIEpEMEHHOW—yKa3aTesst (aiina
if((F2=fopen(*'D:\Inform.dat","'r**))==NULL) //OTKpBITHE (aiina A YTEHHUS C YCIOBUEM BBIBOJIA HA
//3KpaH MpeaynpeKaeHus B Cly4ae c00s MPHU OTKPHITHH
cout<<"Ne mogu otkrit F2"'<<endl;
exit(1);
}
for(i=0;i<n;i++) //Uuxkn s urenns u3 (aiina sneMeHToB maccuBa B
{
fread(pS,4,1,F2);
BJ[i]=S; //3amuck enuHUIBI TaHHBIX U3 Oydepa S B i-it anement maccuBa B
fclose(F2); [[3axpeitre daitna
cout<<endl<<" New massiv B:"'<<endl;
for(i=0;i<n;i++) /MMukn s BeiBoga maccuBa B[N]
cout<<Bl[i]<<""; //BBIBOJI Ha 3KpaH i-ro 3JeMeHTa MmaccuBa B
cout<<endl;
getch();
return O;
}

[Tocrne BBIOHEHNS TPOTPaMMBI HA 9KpaH OyJIET BbIIaHa clieyromias HHYOpMaIHsL:
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vedite razmer n:

vedite Mas:
6179 4
Massiv A:
6179 4
Mew massiv B:

617924

O4eBHIHO, YTO TaHHBIC (JIIEMEHTHI MAacCHBa) OBLITH 03 MCKaKeHHI 3aIMCAaHbl U CIUTAHBI U3 CO3/IaHHOTO JIIS ATOTO (aiiia.

[pu ureHny KaHHBIX U3 (aiina pasmep (daiiina yacto HemsBecTeH. J[ist onpenesnenus kouna daitna cuyxur pyaxuus feof().

OHa nMeeT CIeIyIOMHil TPOTOTHIT:
int feof (FILE *F1);

@DyHKIMSA BO3BPAINACT 3HAUCHNUE HCTHHAY, €CIN JOCTUTHYT KOHEIl (haiia 1 «JI0XKb)» - €CIIH HET.

Hccnenyem npumeHeHue 31oit GpyHKIuM ai1st (haiiioBoro BBOJa M BEIBOJIA

3amnanmne 9.8. MccnenoBath nporpamMmy, KOTOpas BBOJHUT B IaMsTh KOMIIbIOTEpa C KIIaBHATYphl OJHOMEPHBIH MacCHB
HEJTBIX 4Kcel A MPOW3BONBHOTO pa3Mepa N, co3maeT W OTKpbIBaeT s 3amucd u urenus daitn D:\Inform.dat, mocne wero
3aIiChIBacT MaccuB A B JaHHBIN (ailn. 3aTteM naHHble n3 (ailia JOIDKHEI OBITH 3allMCaHbl B HOBBIH MaccuB B 1 BbIBeZeHBI Ha
9KpaH auciutest. Utenue u3 ¢aiina ocymecTBUTh MPH MOMOIIX (QYHKIHS onpeaeeHus koHna daiina feof().

Takas mporpamma 3ammcu MaccuBa B (aiijl, YTeHHEe MaccuBa w3 (aifia U 0TOOpakeHHs ero Ha dKpaHe JucIiuies Oyner
HUMETh CIEAYIOUN BUA:

#include <stdio.h> /Monxmoyenue 6UOIHOTEKH POrpaMM (ailIoBOro BBOIa-BhIBOA

#include <stdlib.h> /Moaxmouenne GUOTMOTEKH CTAHJAPTHBIX OMEPAIHiA

#include "stdafx.h™

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{
const int N=30; //MakcumanbHbIil pazmep MaccuBa
int A[NJ; /lO6bsBrenne maccuBa A[N]
inti,n; //TlapameTp LMKIIA | ¥ peanbHbIi pa3Mep MaccuBa N
intS; [/O6BsiBICHNE IEpeMeHHOH S B KauecTBe Oydepa oOMeHa
int *pS; //Yxka3arensb pS Ha Oydep oOmeHa S
pS=&S; //TlpucBanBaHue aapeca MepeMeHHoi S yka3aTento PS
cout<<"Vvedite razmer n:"'<<endl;
cin>>n; //BBop peansHOTO pazmepa MaccuBa A[N]
cout<<"Vvedite Mas:"'<<endl;
for(i=0;i<n;i++) [/uks nast BBoma maccusa A[N]
cin>>A[i]; //BBoj i-ro anmemenTta maccuBa A[N]
cout<<" Massiv A: "'<<endl;
for(i=0;i<n;i++) /Mukn mist BeiBoa MaccuBa A[N]
COUut<<A[i]<<™*; //BeiBOJ i-T0 51eMeHTa MaccuBa A[N]
FILE*F1, [/O6BsiBIICHHE IEpeMeHHOH—YyKa3aTens (aiina
if(F1=fopen(*'D:\\ Inform.dat **, ""'w""))==NULL) //OTKpBITHE (aiiia AJsl 3aMICH ¢ YCIOBHEM BBIBOJIA HA 3KpaH
{ //TpenynpeXAeHUs B ciydae cO0s IIPH OTKPBITHH
cout<<"Ne mogu otkrit F1"'<<endl;
exit(1);
for(i=0;i<n;i++) //IIuKI [71st 3a1IMCH B OTKPBITHIN (aiin maccuBa A[N]
{
S=A[l]; //3amuce i-ro anementa maccuBa A[N] B Oydep S
fwrite(pS,4,1,F1); //3amucek i-ro anementa maccuBa A[N] u3 Gydepa B daiin
fclose(F1); //3axpsITHE daiina
float B[N]; Il O6wsiBnenue HoBoro maccusa B[N]
FILE*F2; //O0BsIBIICHNE TIEpeMEeHHOH—YyKa3arens Qaiina
if((F2=fopen(*'D:\Inform.dat™,"'r'*))==NULL) //OTKpBITHE (aiina s YTEHHS C YCIOBHEM BBIBOA HA IKpaH
//mpenynpexaeHus B ciaydae cO0si IPH OTKPBITHH
cout<<"Ne mogu otkrit F2"<<endl;
exit(1);
}
i=0;
while(!feof(F2)) [IY crioBre ipoBepKH KOHIA (haiiia B IUKIIE IPU YTCHUH TaHHBIX

[lc mpumenenuem GyHKIME onpenenenus koumna daiina feof()
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fread(pS,4,1,F2); //UteHue eAMHUIBI TaHHBIX U3 (aiina B Oydep S

BJi]=S; //3amuchk eqUHMIE! TaHHBIX U3 Oydepa S B i-if aneMenT maccuBa B
i=i+1;

g

n=i-1; //BBIYHCIIeHNe KOJIHYeCTBA IPOUYNTAHHBIX YUCET

fclose(F2); [[3axperTre daiina

cout<<endl<<" New massiv B: ""<<endl;

for(i=0;i<n;i++) //Mukn qis BeiBoaa MaccuBa B[N]
cout<<B[i]<<" "; //BBIBOJI Ha 3KpaH i-To 3JeMeHTa MaccuBa B

getch();

return 0;

}

IMocre BBITIOMHEHHS IPOTPAMMBI Ha SKpaH Oy/IeT BbIIaHa CICAYIONas HHPOPMAITHS:
vedite razmer n:

vedite Mas:
74965
Ma==siv A:
74965
Mew massiv B:
749265

OueBHHO, YTO JJaHHBIE (3JIEMEHTHI MacCHBa) ObUIN 0€3 MCKaKEHHH 3alMCaHbl M CYUTAHbI U3 CO3/IaHHOTO JIJIst ATOTrO (haiiia.

KoHTposabHbIe BOpochl
. Uto Takoe agpec nepeMeHHOI?
. Yto Takoe ykazaTeib Ha IEPEMEHHYIO?
. Uto Takoe Qaiin naHHBIX?
. UTo Takoe MOTOKH BBOJIA U BHIBOJIA JaHHBIX ?
. UTo Takoe pa3pIMECHOBAaHHE yKa3aTelsl Ha IEPEMEHHYIO?
. Uto Takoe TEKCTOBBIA NOTOK?
. UTo Takoe IBOUYHBII TOTOK?
. Jlnst yero Heobxoauma 6ubaroTeka stdio.h?
. st uero Heobxoauma dyukuus fopen()?
10. Jnist gero Heobxoauma pyukmus fclose()?
11. Jlnst gero Heobxoauma Gyuxuus feof()?
12. Kak oObsiBisieTcs yKa3areib ¢ UMeHeM PA B sizbike C++7?

O©ooJIaWUnPDNWN B

1. int *pA 2.int «pA 3.int &A

13. Kak obo3HavaeTcst onepanusi B3sTUs ajpeca nepeMeHHon A B si3bike C++?
1. *pA 2. «pA 3. &A

14. Kak o603HauaeTcs orepanus pa3bIMEHOBaHUS yKazaTens pA B si3pike C++?
1. *pA 2. «pA 3. &pA

15. Yro o3HauaeT orepanus pa3bIMEHOBAHUS yKa3zaTels B sA3bike C++7?
1. ITomyueHue aapeca MepeMEHHON B yKa3aTele
2. [lonydeHune 3HAYCHUS NEPEMECHHOM, 3aIMCAHHON 110 aJipecy, KOTOPEI HAXOAUTCS B yKa3aTele
3. 3anuch nepeMeHHoit 1o apecy, KOTOPbIH HAXOIUTCS B yKa3arele

16. Kaxoe 3nauenue npumer Y B nporpamme double X=10.1; double *pA; pA=&X; Y=*pA;
1.Y=10.1
2. B nepemennyro Y 3amnmiiercs axpec, 1o KOTOPOMY HaXOAUTCS 3HaueHne X
3. Byzaer Bb1ano coobienune 06 omudKe ¢ yKa3aHUEM Ha MOCIETHIOI CTPOKY
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