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BBenenune

OOBEKTHO-OPUEHTUPOBAHHBIA MOJAXO0J] K MPOECKTUPOBAHUIO OOIBIITUX
MPOTPAMMHBIX CHUCTEM B TMOCIEIHEE JIeCITUIETUE CcTal Oe3yCIOBHBIM
CTaHJIapTOM, MOCKOJIbKY CIOCOOCTBYET Jydllled yHpaBisieMOCTH MPOEKTOM
Ha BCEX CTAMSIX pa3paOOTKH, TECTUPOBAHUS U BHeApeHUs. COOTBETCTBEHHO,
BCE OoJiblliee pPa3BUTHE MOIYYalOT S3BIKA MPOTPaMMHUPOBAHUS ¢ OOBEKTHO-
OPUEHTUPOBAHHBIMU BO3MO>KHOCTSIMU. OnHum u3 Hauboee
pacnpoCTpaHEHHBIX OOBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB sBisieTcs: CH++,
co3nanHubeii brepHom CrpaycTpynoM. OTOT sI3bIK 00JagaeT HACTOJIBKO
00JIbIIIOM THOKOCTHIO U MIUPOKUMU BO3MOXKHOCTSMHU, YTO, €CJIM HE OCTABUTh
ce0sl B )KECTKHUE PaMKHU C CaMOr'o Hauaja, mporpaMmma ObICTpO MPEBPATUTCS B
OTPOMHOI0 HEYNPAaBIIIEMOTO MOHCTPA, HE MOJIAI0IIETrOCs OTIIAJIKE.

B C++ He cymiecTByeT €IMHCTBEHHOTO CaMOTO JIyYIIero crocoda
co3manusi mnporpamMm. Jlisi pemeHus 3agad  pa3sHOro pojila M YPOBHS
CJIO)KHOCTH TpeOyeTCsl MPUMEHSTh Pa3HbIe TEXHOJIOTUU MPOTPaMMHUPOBAHUA.
B npocreimumx ciyyasx JOCTaTOYHO OCBOUTH a3bl CTPYKTYPHOTO HAIlMCaHMS
nporpamMm. [l co3gaHus Ke CIOXKHBIX MPOEKTOB TPEOYEeTCss HE TOJBKO
CBOOOHO BJIAJIETh S3bIKOM B MOJTHOM 00BbEME, HO U UMETh MPEJICTABICHUE O
OpPUHLIMUMNAX TPOCKTUPOBAHUS W  OTJIAAKM TPOTrpaMM, BO3MOXKHOCTSIX
CTaHAAPTHOU U JPYruX OUOJIMOTEK U T. 1.

[Ipu pa3paboTke OONBIIUX W CIOXKHBIX QJITOPUTMOB U TPOrpamMm
JOTUYECKA HE3aBUCHMBIE WM MOBTOPSIOIIMECS MOCIEI0BATEIIbHOCTH
naercTBuii  0QOPMIISIIOT B BHJI€ BCIOMOTATEIBHBIX aAJITOPUTMOB (s
AITOPUTMOB) U HOANPOrpamMM (JJ1s1 IPOTPaMm).

C yBenuyeHueM oObeMa TMPOTPAaMMbl CTAHOBUTCS HEBO3MOXKHBIM
yACpKUBATh B MaMsATU Bce JeTain. EcTecTBEHHBIM crocoOoM OOpbOBI CO
CJIO’)KHOCTBIO JII0OOM 3aauu sBisieTcs ee pazouenue Ha yactu. B C++ 3agaua
MOXKET OBITh pazlesieHa Ha 0oJiee MPOCThie U OOO03PUMBIE C TTOMOIIBIO
GbyHKIMA, TOCIe 4Yero mporpaMmMy MOXXHO paccMaTpuBaTh B 0Ooliee
YKPYITHEHHOM BHUJE — Ha YPOBHE B3aMMOJCUCTBHUS (YyHKIMHA. DTO Ba)KHO,
MOCKOJIBKY YEJIOBEK CIIOCOOEH MOMHUTH OTPAaHUYEHHOE KOJTMYECTBO (DaKTOB.

DynKyua — IMO 102U4ECKU CAMOCMOAMETIbHAA YACMb NPOZPAMMbI,
umewan ums, KOmopoi MozZym nepeoasamsvcsa napamempovl U Komopas
Modicem 6036pauiamp KaKoe-mo 3HaueHue.

MoHO NpeaCTaBIATh PYHKIMIO KaK HEKOTOPYIO MAIlIMHY WA «YE€PHBIN
AIIMK», B KOTOPBIM BBl BKIampiBaeTe JaHHBIE W M3 KOTOPOTO TOJyYaeTe
pe3ynbTaT. BHyTpeHHe ycTpoiCTBO U cioco0 aeicTBHs (QYHKITUU HEBUIUMBI
Y HEW3BECTHBI I OCTAJBHOM YacTH MPOrpaMmbl. BHEIIHMN MUp TOJKEH
3HaTh O HEKOTOPOW (PYHKIIMU JIUIIH TOJIBKO TO, YTO B HEE BBOAMTCS, UYTO U3
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Hee BBIBOAUTCS M Kakue HEOObIYHbIE 3(DPEKTHI BHI3BIBAET BHIITOJIHEHUE 3TOU
byHKITUY.

Hcnons3oBanne GyHKIMM SBISETCA MEPBBIM IIaroM K MOBBIIMICHUIO
CTENEHU a0CTPAKUMU MPOTpaMMbl U BEIAET K YHPOLIEHUIO €€ CTPYKTYpBHI.
Pa30uB 3agauy Ha noa3agadyu U OPOPMHUB KaXAYIO U3 HUX B BUJIE (DYHKIIMA,
Mbl TMOCTyNaeM IO MNPHUHIMIY, HU3BECTHOMY €HI€ C JIPEBHUX BPEMEH:
""Pa3zoensii u enacmeyit'’.

Paznenenue mporpaMmpl Ha (QYHKIIMH ITI03BOJISIET TaKxke H30€XKaTh
M30BITOYHOCTH KOJA, MOCKOJbKY (YHKIMIO 3alKChIBAIOT OJMH pa3, a
BBI3bIBATh €€ Ha BBHIMIOJIHEHHUE MOXKHO MHOTOKPAaTHO M3 Pa3HbIX TOYEK
nporpammel. [Iporiecc oTinaaku OporpaMmel, coaepxanieil PyHKIUU, MOKHO
Jy4lIe CTPYKTypHupoBaTh. YacTo MCnoyib3yemble (yHKIIMH MOKHO MOMEIATh
B OMOJIMOTEKHU.

bubnuorexn PyHKIUN O3BOJISIOT:

- KCII0JIb30BaTh OJHU U T€ XK€ (PYHKIMH pa3HbIMU IPOrPAMMHUCTAMHU.

- IOBBICUTh CTPYKTYPUPOBAHHOCTH M HAIISIIHOCTh MPOTPaMM.

- 00JIErYUTh YTEHHE, OCBOCHHE U KOPPEKTUPOBKY MPOrPAMMBI.
Takum oOpazom, co3natorcs 0oljiee IPOCThIE B OTJIAJKE U COMPOBOXKICHUU
IpOrpamMMBbl.



1. ITocTranoBKa 32124 U UCXOAHBbIE JAHHDbIE

1. JIns pemieHus Kaxaoul 3ajayu B COOTBETCTBUHU C YCIIOBHEM, TpeOyercs
pa30uTh 3aadyy Ha MOJ3aJaud M pa3paboTaTh BCIOMOTaTEIbHBIE U
OCHOBHOM aJrOPUTMBI.

OdopmuTth pazpaboTaHHbBIC aJTOPUTMBI B BUJI€ TPaUUECKUX CXEM.

3. Hanucatp porpamMmy C UCIIOJIb30BAHUEM MOANPOrpaMM,

COOTBETCTBYIOIIYIO Pa3pabOTaHHBIM aJITOPUTMAM.

OTnaguThk porpamMmy B Cpeie MPOrPaMMHUPOBAHHS.

. Kaxpgast mognporpaMma B KauyeCTBE BXOJHBIX TAPaMETPOB JOJKHA UMETh
MacCHB U KOJIMYECTBO €ro 3JIEMEHTOB (IIPU HAJIMYMK MaccuBa). PesynbTaTt
BBINIOJIHEHHS MOJIPOrpaMMbl NIEPEIaBaTh Yepe3 €€ 3arojOBOK W/WIIU IO
orieparopy return.

6. Ucxognsle  maHHBIE I OTJIAAKKM  NPOTpaMMbl  MOA00paTh

CaMOCTOSITEIIBHO.
7. IlogroToBUTh MONHBIA HAOOp TECTOB M OTJIAAKU pa3pabOTaHHBIX
Iporpamm.

A

o

Hcnonp3yemblie
No 3aganue Y
bopMyIibI
Boruuciauthb IUTOINAb u nepuMeTp S=ab
1 | OpsMOYTOJBHHKA CO CTOPOHAMH &, . P = 2(a+Db)

Beraucnuts 3nauenne Gyukuu f, roe sn, sm,

S5 - CyMMBbl N »3JIEMEHTOB MaccuBa X, M : )
sin(sn) + cos?(sm)
2 nJIEMEHTOB MaccuBa Y, 5 3eMeHToB MaccuBa Z, | f = 39
COOTBETCTBEHHO. ’

2
Pemmts ypaBHeHue ax” + bx+c=0,rae a, b, ¢ -
3 | MaKCHMAaJIbHbIC 3HAYCHHUS DIIEMEHTOB MaTPHIL X, -
Y u Z, COOTBETCTBEHHO.

Pazpabotats 1 odopmMuTh B BUAC rpadUuecKO )
f1=(x+6.25)/(x+1.5)
CXEMbl QJITOPUTM BBIMUCICHUS OMPENENEHHOTO | o To o o« -
HHTETpajga ¢ TOYHOCTBIO & METoJOM £3=(-6x+1)/(x-3)
IEHTPAJBHBIX TPAMOYTOJbHUKOB.

[Ipumeuanue: B 3amanun 4 B (YHKIUIO HEOOXOIUMO MepenaTh
yKazaTelslb Ha MOJbIHTErpaibHyI0 (QYHKIIHIO.




2. Ilepenaya mapaMeTpoB B QyHKIHIO

2.1 TeopeTu4eckue cBeIeHHsI

CymecTByeT JiBa criocoba nepejiaud napaMmeTpoB B (PYHKIUIO: MO 3HAYEHUIO
u 1o aapecy. [Ipu nepenaye 1o 3HaUEHUIO B CTEK 3aHOCATCS KON 3HAYCHUI
apryMEHTOB, U onepaTtopsl PyHKIUU paboTaloT ¢ 3TUMH KomusiMu. Jloctymna
K UCXOJHBIM 3HAUYCHUSIM TTapaMeTpoB y GYyHKIMH HET, a, CJI€I0BATEIbHO, HET
Y BO3MOXKHOCTH UX U3MEHUTb.

[Ipu nmepenaye mo ajapecy B CTEK 3aHOCSATCA KOMUU aIpecOB apryMEHTOB, a
byHKIUSA

OCYLIECTBIISIET JIOCTYH K sYelKaM MaMsATH IO 3TUM aJpecaM H MOXKET
U3MEHUTh UCXOJIHbIC 3HAUEHHUS ApTyMEHTOB:

#include<stdio.h>
#include <iostream.h>
void f(int i, int* j , int& k);
int main()
{
inti=1,j=2,k=3;
cout «"ij k\n";
cout « 1« '«j« "«k «\n
f(i, &j, K);
cout «i«' '« j « '« k;
return (0);
¥
void f(int i, int* j , int& K)
{
I++; (*))++; k++;
¥

Pesynbrat paboThl IpOTrpaMMBI:

T ¢

123

134

[Tepesiit mapametp (i) nepemaercs mo 3HadeHuio. Ero usmenenue B GyHKIUU
HC BJIMSET Ha HMCXOAHOE 3HaucHHe. BTopoit mapamerp (j) mepemaercs Io
aZpecy C MOMOIIBIO0 yKa3aTes, MPU 3TOM JIs epeaadu B GyHKIHUIO aapeca
(akTHYEeCKOTO TapameTpa HCIOJIb3yeTCs Omepamus B3sATUS ajapeca, a s
MOJTYYEHUS €r0 3HAYCHHS B (PYHKIIUH TpeOyeTcs omeparusi pa3bIMEHOBAHUA.
Tperuii napametp (K) mepemaercs mo aapecy ¢ MOMOIIBIO CCHUIKH.



[Tpu mepenade mo cchUIKe B (PYHKLHIO MEpegaeTcs aipec YKa3aHHOro MpH
BBI30BE MMapameTpa, a BHYyTpHU (PyHKINHU Bce 0OpallieHus K mapameTpy HesBHO
pa3pIMEHOBBIBAIOTCA. [109TOMY HCIONB30BAaHUE CCBIJIOK BMECTO yKasareniei
yIy4lIaeT YUTAaeMOCTb MPOTPaMMbl, U30aBisisi OT HEOOXOIUMOCTH
MPUMEHSTH ONepaliy MOJTy4YeHHs afipeca U pa3biMeHoBaHus. Vcnonb3oBaHue
CCBUIOK BMECTO IepeAauyd Mo 3Ha4yeHuo Oosiee 3P(PEeKTUBHO, MOCKOIbKY HE
TpeOyeT KOMUPOBAaHMS IapaMeTpOB, UYTO HMMEET 3HAYCHHE MpH Iepeaaye
CTPYKTYP JAaHHBIX OOJBIIIOTO 0ObeMa.

2.2 I'padmueckas cxema ajJJropuTMa

“OmnbKa :
BBOJIUTE
3HAYEHHS A K
b>0"

s=pl(a,b,p)
I

BriBog S,p

Pucynok 1 - I'paduueckast cxemMa OCHOBHOTO aJITOPUTMa

pl(a,b,p)

i

p=2(a+bh)

Bosspar ab

{

Pucynok 2 - Fpad)nqecxaﬂ CXEMa aJIrOPpUTMa BBIYHUCICHHUA IICPUMETPA U ITIJIOIIa I

2.3 TexcT nporpammel

#include <stdio.h> //[lupekTuBbI NOAKIIOUEHUS
#include<conio.h> //¢aiinos

float pl(float a,float b,float &p); //mpororun ¢pynkun

void main() / rmaBHas (GyHKIUS, HE BO3BpAILAIONIasl 3HAUCHUEC

{

clrscr();



floata,p,  // croponsI mpsIMOYTrOJBLHUKA
P, // IepuMeTp MPSIMOYTOJIbHUKA
S; // BNOIIAih MPSIMOYTOJIbHUKA
printf("BBeaute 3naueHus a u b\n");
scanf("%f%f",&a,&b); //BBo1 3HaUeHUIT a 1 b
if(a==0||b==0)  // ycnoBue BBIIIOJIHEHUS BEIYUCICHHI
printf("OmuoOxka : BBoguTe 3HaUeHus a u b > 0\n");
else
{
s=pl(a,b,p); // mpucBauBaem nepeMeHHOU s 3HaYEHNE, BO3BPAILIEHHOE
Il byHKkIMEei o oneparopy return

printf("I[Inomane npsimoyronsHuka paBHa %.3f, nepumeTp paBeH
%.3f\n",s,p);
¥
fflush(stdin);
getch();

}

float pl(float a,float b,float &p) // mognporpamMma BEIYMCIICHHUS TIOMIAIA U
Il mepumeTpa

{
p=2*(atb); //BBIYMCIICHUE TIEPUMETPA MPSIMOYTOJIbHUKA
return (a*b);  //Bo3Bpar muomaau NpPAMOYTOJbHUKA
}
2.4 TecTbl
1) Hcxomuble naHHBIE: Pesynbrar:
a=4, b=3 JI01Iaab npsiMoyroyibHrKa pasHa 12.000
nepumetp paseH 14.000
2) Wcxonnble JaHHbBIE: Pesynbrar:
a=3.5, b=2 IJI01aJb NMpsiMOyroyibHUKa paBHa 7.000
nepumerp pasen 11.000
3) HcxonHbie naHHBIE: Pe3ynbTar:
a=1, b=0 Omuoka: BBogure 3HaueHuss au b >0
4) WcxoaHble JaHHBIE: PesysnbTar:
a=0, b=0 Oumbka: BBOAUTE 3HAUYEHUsI a u b > 0
5) HcxonHble naHHBIE: Pesynbrar:
a=6.543, b=7.112 TJI0IA b IPSIMOYTOIPHUKA paBHa 46.534

nepumetrp paseH 27.310



3. Ilepenaua oIHOMEPHBIX MACCHBOB B ()YHKIIHIO

3.1 TeopeTuyeckue cBeAeHUsI

[Ipy wucnonb30BaHMM B KayecTBE MapamMerpa MaccuBa B (DYHKIIUIO
NepefaeTcs yKas3aTellb Ha €ro MNEpPBBbIM JIEMEHT, UHBIMU CIOBAMHU, MACCHUB
nepegaercs mo aapecy. Ilpu 3tom mHpOpMarus O KOJIMYECTBE JIEMEHTOB
MacCuBa TEPSIETCSA, U CIEAYET IIEpeaaBaTb €ro PasMEPHOCTb YEPE3
OTAEIbHBIN mapaMeTp (B Cly4a€ MacCHBa CHUMBOJIOB, TO €CTh CTPOKH, €€
(haKTUYECKYIO JUTMHY MOKHO OIPEICIUTD 10 MOJ0KEHUIO HYJIb-CUMBOJIA).

ITpumep:
float Mas3(float *a, int n);

[Ipu nepengadye maccuBa B (YHKLMIO pa3Mep MacCMBa MOYKHO YyKa3aTb
IpU OMMCAaHUU TIapamMeTpa WU ONUCaTh MapaMeTp C MYyCThHIMU CKOOKaMu B
3arojoBke (GyHKIMU. B mociegHeM ciydae q00aBiseTCsS JAOMOJTHUTEIIBHBIN
napameTp, 4epe3 KOTOPhIM mepeAacTcss B (PYHKIUIO KOJTUYECTBO SJIEMEHTOB
MacCCHBa.

ITpumep:
float Mas (float V[15]);
float Mas1(float V], int n);



3.2 I'padpuyeckas cxema ajropurMa

vvodim(x,&n,'x")

wodim(y,&m,'y")

[
wvodim(z,&l,'z")
[
vivodim(x,n,'x")
[
vivodim(y,m,'y")
[

vivodim(z,l,'z")

Ha Her
sn=sum(x,n)
[
sm=sum(y,m)
[
s5=sum(z,5)
[
Brisog sn “KoauaectBo
I 9JIEMEHTOB
MaccuBa Z
BriBox sm MeHbIIe 5”
BriBog S5
Ha Her
f=(sin(sn)+cos?(sm))/3.2s5 “OmmbKa:
I nenenne Ha 07
Brison f
|

!

Pucynok 3 - FpaqueCKaﬂ CX€Ma OCHOBHOTI'O aJIrOpUTMa



vvodim(p, n, sim)

Pucynok 4 - I'paduueckas cxema alropurMa BBOJa MacCHBa

vivodim(p, n, sim)

i=0

A 4

. Her
i<n

Jla

BriBon pi

[
i=i+l

L ]

Pucynok 5 - I'padbnueckas cxeMma aJropuTMa BEIBOJA MAaCCHBA

11



s=0

k=0

»
»

Her
k<n
Ja

S=S+py

[
k=k+1

L]

Pucynok 6 - FDad)I/I‘IeCKaH CXEMa ajJaropurMa BbIYHCJICHHUSA CYMMBbI 3JICMCHTOB

3.3 TekcT mporpamMmmali

#include<stdio.h> /I JupeKkTUBBI

#include<conio.h> /] monxmroyeHus

#include<math.h> Il daiinos

int sum(int *p,intn);  // mpotoTn QPyHKINU BEIYUCICHUS CYMMBI

//»nemeHTOB MaccuBa

void vvodim(int *p,int *n,char sim); // nporoTun QyHKIIMK BBOIa MacCHBa
void vivodim(int *p,int n,char sim); // npoToTun GpyHKIMK BBIBOAa MacCHBa

void main() // TnaBHast QYHKIUS, HE
//BO3Bpalnaromas 3HauCHUs
{
clrscr();
float f; /[ uroroBoe 3HaueHre QYHKIHH

int x[50]; // onucanue
int y[50]; // nemouncieHHBIX
int z[50]; // maccuBOB

int n, /] KOM4YEeCTBO PJIEMEHTOB MAaCCUBA X
m, // KONMMYECTBO AIIEMEHTOB MacCUBA Y
l, /| KonMU4eCTBO 3IIEMEHTOB MACCHUBA Z
sn, I/ cymma 351eMEeHTOB MaccuBa X
sm, /[ cymMmMa 371eMEHTOB MacCHBaA Yy
s5: I/l cymMmMa IsITH 3JIEMEHTOB MacCHBA Z

12



vvodim(x,&n,'x"); // odparmenus k pyHkiuu vvodim,
vvodim(y,&m,'y"); /| He Bo3BpaIaromicii 3HaYCHHMSI
vvodim(z,&l,'z");  // mo omepatopy return
vivodim(x,n,'x");  // oOpamenus k pyHkuu vivodim,
vivodim(y,m,'y"); /I He Bo3Bpamaromieii 3HaYCHHSI
vivodim(z,1,'2");  // mo omepatopy return

printf("\n");

sn=sum(x,n); Il cymma 371eMeHTOB MacCHBa X

sm=sum(y,m);  // cymma 3J1eMEHTOB MacCHBa y

s5=sum(z,5); Il cymma sTH 3JIEMEHTOB MacCHBa Z

if(1>=5) /[ ecnu KOJ-BO JIEMEHTOB MaccuBa Z > 5, TO
//BBITIONTHSIIOTCS. BBIYUCIICHHUS

{

printf("\nCymma snemenToB MaccuBa X paBHa %d\n",sn);
printf("\nCymma s1emenToB MaccuBa y paBaa %d\n",sm);
printf("\nCymma nisitu a;emMeHTOB MaccuBa z paBHa %d\n",sb);
if(s5!=0) //mpoBepka 3HaMeHaTensT MCKOMOM (pyHKIuu Ha Haguaue 0
{

f=(sin(sn)+cos(sm)*cos(sm))/(3.2*s5); // BBIYMICTICHHE

/] 3HaveHus QyHKIUHA
printf("\n3nauenne pynkum pasao %.4f\n",f); // BBIBOJ 3HAUCHUS

[l pyHKIIH
roo
else printf("\nOmmoka: nencuue ma 0\n"); // BBIBOJI COOOIIIEHUS B
llcnyyae ommOKku
}
else /| ecin KOJI-BO DJIEMEHTOB MacCHBa Z < 5, TO BBIBOJ COOOIIEHUS

printf("\nKomnuecTBo s1memeHToB MaccuBa z Menbie 5!\n");
fflush(stdin); getchar();

}

void vvodim(int *p,int *n,char sim) // yHKIIHSI BBOJIa MACCUBA, HE
// Bo3Bpainaroriasi

[[3Hauenns
{

inti; // enoYncICHHBINA TapaMEeHTp UK
printf("BBeaute pasmepHocts maccuBa %c ",sim);
scanf("%d",n); // BBOJI pa3MEPHOCTH MacCHBa
for(i=0;i<*n;i++)
{

printf("%c[%d]=",sim,i);

scanf("%d",&pl[i]); // BBOJI DJIEMEHTOB MacCHBa
}
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}

void vivodim(int *p,int n,char sim) // pyHKIKs BbIBOJIa MacCHUBa, HE
/] Bo3Bpamaromas 3HauYCHUs

inti; // IeTOYHMCIICHHBIN TTapaMeTp UK
printf("\n\nMaccus %c\n\n",sim);
for(i=0;i<n;i++)
{
printf(" %d ",p[i]); // BBIBOJ 3JIEMEHTOB MacCHBa
by
¥

int sum(int *p,intn)  // pyHKIMSA BEIYUCICHUS CYMMBI 3JIEMEHTOB MacCHBa

{

int s=0, // cymMa 3JIeMEHTOB MacCHBa
K; // mapaMeTp 1uKia
for(k=0;k<n;k++)  // nMKJI BBIYUCIICHUS CYMMBI 3JICMCHTOB MacCHBa
s+=*(p+k); // BBIYHMCIIEHUE CYyMMBI DJICMEHTOB MacCUBa
return(s); //BO3BpAT CyMMBI DJICMEHTOB MacCUBa
¥
3.4 TecTnl
1) Hcxomuble 1aHHBIE: Pesynprar:
n=5 m=4 |=7 CyMMma 371€eMEHTOB MaccuBa X paBHa 15
x={1,2,3,4,5} CymMa 2J1eMeHTOB MaccuBa Y paBHa 11
y={2,5,3,1} CymMa 1sITH 3JIEMEHTOB MaccHBa Z paBHa 13
z={1,2,5,2,3,4,5} 3nauenne QyHkuu pasao 0.0156
2) MHcxoaHble JaHHBIE: Pesynbrar:
n=3 m=4 |=3
x={3,4,5} KonruecTBo 371eMEHTOB MacCHBa Z MEHbIIE S !
y={1,1,1,1}
z={1,2,5}
3) MHcxonHsie naHHbIE: PesynbTar:
n=5 m=4 I=6 CyMMa 5J1eMEeHTOB MaccuBa X paBHa -2
x={-3,4,-5,1,1} CyMMa 371eMEHTOB MaccuBa Y paBHa 2
y={1,0,0,1} CyMma 1mATH 3J1EMEHTOB MaccuBa Z paBHa ()
z={-1,2,-5,4,0,0} Ommo6ka: nenenne Ha 0
4) WcxoaHble JaHHBIE: Pesyinbrar:
n=1 m=1 |=4
x={3} KonngecTBo 251eMEeHTOB MaccuBa Z MeHbIIe 5 !
y={1}
z={0,0,0,0}
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4. Ilepenauya 1ByMepHBIX MACCUBOB B (QyHKIUIO

4.1 TeopeTnveckue cBeIeHUSA

CylecTByeT HECKOJIBKO CIOCOOOB pelnieHus npoOjeMbl Ieperadd B
Ka4yeCTBE MapaMETPOB MHOTOMEPHBIX MACCHUBOB.

ITepBoiii myTh. OmnucaHWE COOTBETCTBYIOLIETO MNapaMeTpa JTOJKHO B
SIBHOM BHJIE YKa3bIBaTh BCE PA3MEPHOCTH, KPOME CTapIIEH, HAPUMED,

int b[][40][20].

Bropoii myTh. 3ameHa MHOTOMEpPHOIO MAcCHMBA OJHOMEPHBIM U
MMUTAIMA IOCTyIIa K MHOTOMEPHOMY MAacCUBY BHYTPH ()YHKIIUU.

Tperunii myTs. Mcnosb30BaHue BCIIOMOTATENbHBIX MaCCUBOB yKa3aTesein
Ha MacCCHBBI.

YerBepThii myTh. KCHOJNB30BaHWE KIACCOB JUIi  MOPEICTABICHUS
MAaCCHUBOB.
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4.2 I'padmueckasi cxema ajJropuTMa

X=vvod2m(mx,nx,’x’)
[
Y=vvod2m(my,ny,’y’)
[
Z=vvod2m(mz,nz,’z’)

vivod2m(X,mx,nx,'x")

[
vivod2m(Y,my,ny,'y)

vivod2m(Z,mz,nz,'z")

a=maxel(X,mx,nx)

b=maxel(Y,my,ny)

c=maxel(Z,mz,nz)

x1=(-b+VD)/2a

BeiBon a
BeiBox b
BriBoj C
Ja Her
D=b*-4ac “KsazmparHoe
ypaBHEHHE He
c(hOopMUPOBaHO:
a=0"

Ja Her

x2=(-b-\D)/2a

BeiBox X1 u X2

x1=-b/2a “Her
| IEHCTBUTEND
HBIX KOPHEH:
x2=x1 D<0”

BriBox X1 u X2

Pucynok 7 - I'padbnueckas cxeMa OCHOBHOI'O aJITOPUTMa
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BBox m,n

i=0
Her
I<m
Jla
j=0
. Her
J<n
Ha
Brox Pij
[
it
]
v
i=i+1
|

Pucynok 8 - I'padbuueckas cxema ajaropurma BBOIA MATPUILIB
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vivod2m(p,m,n,c)

i=0
Her
i<m
Ja
j=0
. Her
J<n
Ja
BriBog pjj
[
jFivl
L 1
\ 2
i=i+1
|

Pucynoxk 9 - I'paduueckas cxema ajaropurMa BbIBOAA MATPULIBI
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vivod2m(p,m,n,c)

max=p[0]
I

i=0

A\ 4

Her

|

Pucynok 10 - F]f)ad)I/I‘IeCKaSI CX€Ma ajJaropurMa 1nnomucKka MakCUMaJIbHOI'O 3JICMCHTA

4.3 TekcT MporpamMmbl

#include <stdio.h> // lupextuBb
#include<conio.h> // nonknrouenus
#include<math.h>  // ¢aiinos

int *vvod2m (int *m, int *n, char c); /[ mpotoTun GyHKIMU BBOJA
//maccuBa
void vivod2m(int *p, int m, int n, char ¢); // nporotun GyHkIMKM BEIBOA
Il maccuBa
int maxel(int *p, int m, int n); // mpoToTHTT QYHKITUH, BEIYUCIISIFOIICH
I/ Makc. anmemeHT MaccuBa
void main(void) // TnaBHas (PYHKIUS, HE BO3BPAIIAFOIIIAs

/| 3HaueHus
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{

clrscr();
Int *X,*Y,*Z; // uenodncieHHbIE MACCUBBI
int mx, // KOTMYECTBO CTPOK MaccuBa X
nx, // KOIIM4ECTBO CTOJIOIOB MaccuBa X
my, // KOIMYECTBO CTPOK MaccuBa Y
ny, // KOMA4ECTBO CTOJIOIIOB MaccuBa Y
mz, // KOIMYECTBO CTPOK Maccupa Z
nz, // KOMAYECTBO CTOJIOIIOB MaccuBa Z
int a, // MAaKCUMAJILHBINA 3JIEMEHT MaccuBa X
b, // MaKCUMaJILHBIN DJIEMEHT MaccuBa Y
C, // MaKkCUMaIbHBIA DJIEMEHT MacCuBa 7
D; // TACKPUMUHAHT YpaBHEHUS
float x1, // 1-p1it KOpEeHb KBAAPATHOTO YPaBHCHHUSI
X2; Il 2-0it KOpeHb KBAJAPATHOTO YPaBHEHHUS

X=vvod2m(&mx,&nx, X");
Y=vvod2m(&my,&ny,'Y");
Z=vvod2m(&mz,&nz,'Z");
vivod2m(X,mx,nx, 'X"); // BeIBog MaccuBa X
vivod2m(Y,my,ny,'Y"); // BeiBog MaccuBa Y
vivod2m(Z,mz,nz,'Z'); // BeIBoa MaccuBa Z
a=maxel(X,mx,nx);
b=maxel(Y,my,ny);
c=maxel(Z,mz,nz);
printf("\nMakcumanbHbIi 31eMeHT MaccuBa X paBeH %d\n ",a); // BeIBOA
/] MakCHMMaJIbHOTO AJIEMEHTa MaccuBa X
printf("\nMakcumainbHbIH 351eMeHT MaccuBa Y paBeH %d\n ",b);  // BeiBOJ
// MaKCUMaJbHOIO 3JIeMeHTa MaccuBa Y
printf("\nMakcumalbHbIH 351eMeHT MaccuBa Z paBeH %d\n ",C);  // BeIBOA
// MaKCHMaJIbHOTO 2JIEMEHTa MacCHUBa Z
if(a!=0) // ycIioBUE BBIUMCIICHUS TUCKPUMHUHAHTA U KOPHEH ypaBHCHHS
{
D=b*b-4*a*c; // BBIYHMCIICHUE TUCKPUMHHAHTA
if(D>0) // ycroB¥e BBIYHUCIICHUS KOPHEW ypaBHEHUS
{
x1=(-b+sqrt(D))/(2*a); // BIYUCIIEHHE TIEPBOTO KOPHS YpaBHEHUS
X2=(-b-sqrt(D))/(2*a); // BeIUHCICHHE BTOPOTO KOPHS YPaBHCHHS
printf("\nKopuu ypaBuenus: %.3fu %.3f\n",x1,x2); // BIBOJ KOpHEH
Il ypaBHEHUS

}

else
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if(D==0)

x1=-b/(2*a); // BbIUMCIICHNE KOPHS ypaBHEHHUSI, €CITH JUCKPUMHUHAHT
I/ paen 0
X2=X1; // mprCBavBaHKE 3HAYEHUS TIEPBOT'O KOPHSI BTOPOMY

/] kopHIO ypaBHEHUS

printf("\nKopuu ypaBuenus: %.3f u %.3f\n",x1,x2); // BeIBOJ KOpHE#

/lypaBHeHUs

}

else puts("\nHeT nelicTBUTEIBHBIX KOPHEH: TUCKPUMUHAHT MeHbIe 0");

// BBIBOJ COOOIIIEHUS, €CITH TUCKPUMHUHAHT MeHbIe ()

}

else printf("\nKBanpaTtHoe ypaBHeHue He chopmupoBano: a=0\n"); // BBIBOJT
Il cooOtenus B ciaydae, eciii ypaBHEHHE HE cPOPMHUPOBAHO
delete[] X;  //ocBoOOkmeHHEe AMHAM. TAMSTH, BBIACACHHOM IO MacCuB X
delete[] Y; //ocBoOOXkmeHMe qUHAM. TAMSTH, BBIICICHHOM ITOA MacCuB Y
delete[] Z;  //ocBoGoxaeHUE AMHAM. TAMATH, BBIACICHHON IO MaCcCUB Z

getch();
fflush(stdin);
¥
/* Onucanue pyHkuun */
int *vvod2m(int *m, int *n, char ¢) // GyHKIHs BBOJA 37IEMEHTOB MaccHBa
{
int mm, // KOJ-BO 3JIEMEHTOB MacCHBa
I, // mapaMeTp UK
J; // mapameTp 1uKIIa
*p; // MmaccuB
printf("BBeauTe KoJMYeCTBO CTPOK M CTOJIOIOB MaccuBa %c\n",C);
scanf("%d %d",m,n); / BBOJ KOJI-Ba CTPOK U CTOJIOIIOB MaccuBa
mm=*m**n; // BEIYMCIICHUE KOJI-Ba DJIEMEHTB MacCUBa
p=new int [mm]; // BBIAEIIEHHE TUHAMUYECKOU ITaMSITH 1101 MACCHUB
for(i=0; i<*m; i++) // BHeUIHHUI LXK BBOJA DJIEMEHTOB MAaCCHBA
for(j=0;j<*n;j++) // BHyTpeHHHMIA IUKJI BBOJIA JICMECHTOB MacCHBa
{
printf("%c[%d][%d]=",c,i,});
scanf("%d",&p[1**n+j]);  // BBOJ 3J€MEHTOB MaccHUBa

¥
return(p); // BO3BpaT MaccuBa
¥
void vivod2m(int *p,int m,int n,char ¢) // GyHKIUS BEIBOJA DJIEMEHTOB
/[ MmaccuBa
{
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inti,
J;
printf(" %c\n",c);
for(i=0; i<m; i++)
{
for(j=0;j<n;j++)

// mapameTp IuKIa

// mapaMeTp IUKIIa
// BHEIITHUI ITUKJI BBIBOJA DJIEMEHTOB MacCHBa

// BHYTPEHHHU LUK BBIBOJIA AJIEMEHTOB MacCUBa

printf("%6d ",p[i*n+j]); // BIBO/ 3IEMEHTOB MacCHUBa

printf("\n");
¥
¥

int maxel(int *p, int m, int n) // yHKIUSA, BEIYUCIAIONIAS MAKC. SJIEMEHT

{
int max=p[0],

I
J;
for(i=0; i<m; i++)
for(j=0;j<n;j++)
if(p[iI*n+j]>max)

max=p[i*n+j];

return(max);

}

4.4 TecThl

1) Wcxonnble JaHHbBIE:

Maccus X
-1 1
-1 -1
MaccuB Y
3 3
2 0
Maccus Z
-3 -7
-8 -9

/| maccuBa

// mprcBaMBaHUE 3HAYEHUS P-HYJIEBOIO

Il mepeMenHoOM max

// mapaMeTp IUKIIa

// mapaMeTp IuKIIa

// BHEIIIHMM IIUKJI TTOMCKA MAKC. dJIEMEHTa
Il maccuBa

// BHyTPEHHHUM LIMKJI OUCKA MAKC. DJIeMEHTa
Il maccuBa

// ycnoBUE HaXOXKICHUS MaKC. 2JIEMEHTa
Il maccuBa

// mprucBanBaHue MTEPEMEHHON max MaKc.
I/ snemenTa MaccuBa

// BO3BpAT Makc. dJIEMEHTa MacCHBa

Pesymnprar:

MakcuManibHBIN 2JIeMeHT MaccuBa X paBeH |
MaxkcuMalbHbIN 3JIeMEHT MaccuBa Y paBeH 3

MakcuManbHBIN JIEeMEHT MacCuBa Z paBeH -3

Kopnu ypasnenusi: 0.791 u -3.791
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2) MHcxonubie naHHbIE:

MaccuB X
0 -5 -9
-7 -8 -1
MaccuB Y
5 5

5 5

1 0
Maccus Z
7 8

8 8

3) HcxonHble faHHBIC:

Maccus X
2 2 2
0O -1 0

MaccuB Y
1 -3
5 0

Maccus Z
9 O
0 1

4) HcxoaHble JaHHBIE:

Maccus X
-1 1
0 O

MaccuB Y
-8 -10
-10 -11

Maccus Z
16 O
1 7

5) MHcxonHbie naHHBIE:

Maccus X
1 -9
-10 O
MaccuB Y
0 -5
-5 -7
Maccus Z
1 0
0 O

Pesyinbrar:
MakcumMalibHbIH 251eMeHT MaccuBa X paseH ()

MakcumanbHbIN 3JIeMEHT MaccuBa Y paBeH 5

MaxkcuMalibHbIN 3JIEMEHT MaccuBa Z paBeH §
KBanpatHoe ypaBHenne He chopmupoBaHo: a=0
Pesymnbrar:
MakcuManbHBIN 3JIEMEHT MaccuBa X paBeH 2
MakcruManbHBbIN 3JIEMEHT MaccuBa Y paBeH |
MakcuMalibHBIN 2JIEMEHT MaccuBa Z paBeH 9
Her xopHen: nuckpuMuHaHT MeHble 0
Pe3ynprar:
MakcuMalibHbIN 351eMEHT MaccuBa X paBeH |
MakcuMalibHBIN 2JIEMEHT MaccuBa Y paBeH -8
MakcuMalibHBIN 2JIEeMeHT MaccuBa Z paBeH 16
Kopuu ypaBnenus: 4.000 u 4.000
Pesynprar:
MakcumManbHBIN 251eMeHT MaccuBa X paBeH |
MakcumManbHBIN 251eMeHT MaccuBa Y paseH ()
MaxkcuManbHbIN 3J1eMEHT MaccruBa Z paBeH |

Her xopHeit: nuckpruMuHaHT MeHb1Ie 0
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5. Ilepenaya umenu GyHKUMI B KaUueCcTBE MapaMeTPOB

5.1 TeopeTnueckue cBeIeHUA

DyHKIHI0 MOKHO BBI3BATh Yepe3 yKa3aTelb Ha Hee. J[s aToro
OOBSIBIISICTCS yKa3aTeb COOTBETCTBYIOIIETO TUIIA H €MY C IIOMOIIIBIO
OIEpaIliy B3SATHS aJpeca IPUCBAHBAeTCA aapec QyHKIINN:
void f(inta) {/* ... */} // onpenenenue GyHKIMH

void (*pf)(int); // ykazarenb Ha QYHKITHIO
pf = &f; // yKazatemo mprucBauBaeTcs ajapec QyHKIUN
pf(10); // bynkus f BeI3bIBaeTcs yepes ykazateins Pf

Il (moxxno Hanucatpb (*pf)(10) )

J171st TOTO 4TOOBI CAENATh MPOTPAMMY JIETKO YATAEMOMU, TIPU OMIMCAaHUHU
yKazarteyel Ha QYHKIIMU UCTIOJIBb3YIOT MeperMMeHoBaHue TUIIOB (typedef).
Mo>kHO 0OBSBIIATH MAaCCUBBI yKa3aTesael Ha GyHKIUU (3TO MOKET OBIThH
MI0JIE3HO, HAIPUMEDP, MPU peaTu3alry MEHIO):

// Onucanue tuna PF kak ykazatens

// Ha PYHKIHMIO C OJHUM NapaMeTpPOM THIIA int:

typedef void (*PF)(int);

// Onrucanue U MHULMAIN3aIUs MacCUBa yKa3aTelei:

PF menu[] = {&new, &open, &save};

menu[l](10); // BBI30B QyHKIIMK Oopen

3nech new, open u save — UMeHa (PYHKIUH, KOTOPbIE JOJIKHBI ObITh
0OBSIBIICHBI paHEe.

VYkazarenu Ha QyHKLIHMH NEPEJAI0TCs B TOANPOTPAMMY TaKHM K€ 00pa3om,
KaK ¥ TIapaMeTPbl APYTUX THIIOB:

#include<stdio.h>

#include <iostream.h>

typedef void (*PF)(int);

void f1(PF pf) // dyukuus fl mosydaeT B kauecTBe mapamMeTpa yKa3aTellb

/[ Tuna PF

{

pf(5); // BBI30B (PYyHKIIMH, TIEPEAAaHHON Yepe3 yKa3aTelb
\};Oid f(int 1 ) {cout «1;}
int main()
{

f(f);

return (0);
¥

24



Tun ykazarens u TUN PyHKIUU, KOTOPast BBI3BIBAETCS TOCPEICTBOM 3TOTO
yKazaTes,
JOJKHBI COBMAAaTh B TOYHOCTH.

5.2 MeToa IeHTPAJIbHBIX IPAMOYT0JIbHUKOB

MHorue uHXeHepHbI€ 337a4M, 3a1a4l (PU3UKH, TEOMETPUU U MHOTUX APYTUX

oOnacTell YelOBEYECKON JesTEeIbHOCTH NPUBOJAT K HE00XOAUMOCTH
[fix)dx

BBIYUCIISITh OMPENCIEHHBIA WHTErpanl BUIA ! rae f(x) -mannas

dbyHKIMsA, HempepbiBHas Ha otpe3ke [a; b]. Ecom dynkmus f(x) 3amana

dbopmysioii U MBI yMEEeM HaWTH HeompeaesieHHbI wuHTerpan F(x), To

1?npe):[eﬂeHHm”I UHTErpasl Beluncigercs no ¢opmyne Herorona-Jlelbnuua:

[ fi(x)dx=F(b)-F(a)

Ecnu ke HeonpeneneHHbI HHTETpall JTaHHOW (PYHKLIUHU Mbl HATH HE YMEEM,
WIM TI0 KakoW-TuOO TPUYMHE HE XOTHUM BOCIOJIB30BaThCA (HOopMyIoin
Hrrotona-JleliOnuna wnm ecnu Qynkuus f(x) 3amana rpaduyecku wiu
TaONUIICH, TO /Ji1 BBIYUCIICHHUS OINPEICICHHOT0 HHTErpaja MPUMEHSIOT
npubaKeHHbie GopMynbl. Jns mpuOIMKEHHOTO BBIYMCICHUS HHTErpasa
MOKHO HCIIOJIb30BaTh METOJI MIPSMOYTOJIBHUKOB (ITPaBbIX, JEBBIX, CPEIHUX ).
[Ipu BEIYHCIICHMH WHTETpaja ClIeAyeT TOMHHUTH, KaKOB FeOMeTpI/IqbeCKI/Iﬁ

| fix)dx
CMBICJI onpenesieHHoro unrerpaia. Ecnu f(x)>=0 na otpeske [a; b], To %
YUCJICHHO PaBeH IUIOMaad (UTypbl, OrpaHUYEHHOW rpaduKkoM (QYHKIIUU
y=f(x), oTpe3kom ocu abciucc, mpsMor X=a W OpsMoil x=b (pucyHox 11)
Takum 00pa3oMm, BBIYMCIICHWE WHTETpaJia PABHOCWIHHO BBIYUCICHHIO
IJTIOIIAAN KPUBOJIMHEMHOW TpaIelnHu.

T—1(x)
o | a b =
Pucynok 11

Paznenum oTpe3ok [a; b] Ha n paBHBIX YacTed, T.€. HA N 3JIEMEHTAPHBIX
b-a

h
OTPE3KOB. I[J'II/IHa KaXXIA0T0 3JICMCHTAPHOI'O OTPC3Ka n

Touku menenus OyayT: Xo=4a; X;=a+h; X,=a+2*h, ... , X,,=a+(n-1)*h; x,=b.
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Yucna yo, Y1, Y2, «-. » Yn SBISIOTCS OpAMHATAMM TOuYeK rpaduka (yHKIIHH,
COOTBETCTBYIOIIUX a0CIICCaM Xg, X1, X2, ... , Xn (pUCYHOK 12).

CTpouM MPpSAMOYTOJbHUKH. DTO MOYKHO JIeJaTh HECKOJbKMMHM CIIOCOOaMHU:
Jlesvie npsmoyeonuxu (cresa Ha npaso)

yT 4
Yo A s -1

¥ith

lIpasvie npsamoyeonuxu (nocmpoernue cnpasa Ha 1e6o)
y

i
—

%
N
_S,=1

X

Yo

CpeoHue npsmoy2onbHuxuy (nocpeoute)

y .
F(x)

Yo

| VS =1

h

[Inomane KPUBOJIMHEWMHOW Tpanenuu MpUOIMKEHHO 3aMEHSIETCS TUIOMIAbIO
MHOT'OYTOJIbHUKA, COCTABJICHHOTO M3 N MPSIMOYTOJIbHUKOB. TakuM oOpaszom,
BBIYMCIICHUE OMNPEICICHHOIO UHTETPAJIa CBOJUTCS K HAXOXKICHUIO CyMMBbI N
AJIEMEHTAPHBIX MPSIMOYTOJIbHUKOB.

Y
Al An
Al
A0
n
'a n
Y0
X
n a=x0 x1 xn-1 b=xn
Pucynok 12

h=(b-a)/n —mupuHa NPIMOYTOIHLHUKOB
dopmyrna JeBBIX MPSIMOYTOIHHUKOB:
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b
S~ [fix)dx vy, by, by, by, sht 4y, b S he (g ty by tys ety

dopMyIa IpaBeIX OPAMOYTOJIbHUKOB:

b
S~ [fix)dx Sy, hty, by, by, -hto oy, b she(rtystysty, bty

dopMysa CpeTHUX IPAMOYTOJIbHUKOB.

SCpeHI/IX: (SHpaBmx + SHeBHx) / 2
h
=)

n-1
Svho vty (15)

(1.3)

(1.4)
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5.3 I'padmueckasi cxema ajropurma

Hauano

!

Bson nf

%

1 2 3 4

Bsog E Bson E Beon E “Ilnst
BEIXOJa
Ha)XMHUTE
e
KJIaBumy”
ful=tochnost(a,b,E,f1) fu2=tochnost(i,j,E,f2) fu3=tochnost(k,l,E,f3)
[ [ [
Besox ful Beisox fu2 Bsisoz fu3
I [ [

Pucvnok 13 - I'pabuyeckas cxeMa OCHOBHOTO aJrOPHTMa

Bosspart
(X+6.25)/(x+1.5)?

Pucynok 14 - I'pabuyeckas cxema ajJropurMa 1epBoi

2(x)

Bosspar (X*+5xsinx-7)

i

Pucynok 15 - I'paduyeckas cxema ajaropurma BTOpoil

Bosspat
(x%-6x+1)/(x-3)

Pucynox 16 - I'paduyeckas cxema aaropurma Tperbeil hyHKIHA
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integral(a,b,n,f)

S=0
[
h=(b-a)/n
|

x=a+h/2

x<b

Jla

S=S+(x)
|

X=x+h

L ]

Bosspar Sh

Pucynox 17 - I'padbuyeckas cxema aaropurMa BEIYHCIIEHUS

tochnost(a,b,E,f)

n=2
[

Sl=integral(a,b,n, f)

[
L

n=n*2
[
S2=S1

|
Sl=integral(a,b,n,*f)

Her

Bosspar S1

Pucynok 18 - I'paduaeckast cxema aJropuTMa BEIYHCIIEHUS MHTErpajia ¢ TOYHOCTRIO E
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5.4 TexkcT mporpaMmsl

#include<math.h> Il nupexkTuBbI
#include<stdio.h> /] mopxiroyeHus
#include<conio.h> Il daiinon

typedef float(*func)(float); // nepenmenoBanue TrOB
float f1(float x); // TpOTOTHUI TEPBOH HYHKITUU
float f2(float x); // TPOTOTHUI BTOPOM (PYHKIIHH
float f3(float x); // TPOTOTHI TPEThEH PYHKITUH

float integral(float a,float b,long n,func f); // npototun gpyukunn
/] BBIYMCIIEHUsT MHTErpaja
float tochnost(float a,float b,float E,func f); // nporoTun ¢pyukuuun
// BBIYMCIIEHUST MHTETpaia ¢ TOYHOCThIO E
void main() // TmaBHas PyHKIUS, HE BO3BPAIIAIOIIAs] 3HAYECHUE
{
clrscr();
float S1, //3Hauenue mHTErpana
E, // touHocTh BBIUMCIIEHUS
a, // neBwlil mpeaen nepBoil PyHKUIUU
b, // mpaBsliii mpenen nepBoi GyHKIHH
i // neBBIN TIpeest BTOPOi QYyHKITUH
J // IpaBBI# TIpeesl BTOPOU (PyHKIIUU
K, // neBwlii peaen TpeTbell PyHKIMK
l, // ipaBbIX TIpee TpeThell HyHKINH
ful, //wHTerpan nepBoi GQyHKIHH
fu2, // waTerpan BTOpOU QyHKIUM
fu3; // uaTerpan Tperbelt pyHKIMU
int nf; // HomMep QyHKIMHU, UHTErPATT KOTOPOU HEOOXOUMO BBIUUCIUTD
puts("Beenure HoMep GyHKLIHMH, UHTETPaJl KOTOPOU HEOOXOIMMO
BBIYUCIIUTE");
printf("\n");
puts(" X+6.25");
puts("L. y= ");
puts("  (x+1.5)"2");
printf("\n");
puts("'2. y= x"2+5xsinx-7");
printf("\n");
puts("  x"2-6x+1");
puts("3. y= ");
puts(" x-3 "),
puts("4. Beixoa ");
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scanf("%d", &nf);

switch (nf) // oneparop BeIOOpa
{
case 1.
{
puts("BBenurte TouHOCTB");
scanf("%f",&E); // BBOJ TOYHOCTH BBIYUCIICHUS

puts("BBeauTe uHTEpBaNb 11 iepBoid PyHKIUU");

scanf("%f %f",&a,&b);  // BBox mHTEpBaAIOB /I IEpBOM (BYHKIMH
ful=tochnost(a,b,E,*f1);

printf("UuTerpan f1 paBen: %8.6f\n",ful); // BeIBOX MHTErpaja MepBoi

Il pynkimm
¥
break; // omepaTop BbIXoAa U3 switch
case 2:
{
puts("BBeaute TouHOCTB");
scanf(*'%f",&E); // BBOJI TOYHOCTH BBIYUCIIEHUS
puts(""BBenurte nntepBaisl ajs BTOpoid PyHkuuu'");
scanf("%f %f",&i,&j); // BBOJ MHTEPBAJIOB ISl BTOPOH (DYHKIIMH

fu2=tochnost(i,j,E,*f2);
printf("HUuterpan {2 paBen: %8.6f\n",fu2); // BeIBoI MHTETpaga BTOPOi

Il bynxumn
b
break; // onepaTop BbIX0OJa U3 switch
case 3:
{
puts("BBenure TouHOCTB");
scanf("%f",&E); // BBOJ TOYHOCTH BBIYMCIIEHUS
puts("BBenurte untepBaibl s TpeThel GyHKIMN");
scanf("%f %f", &k, &l); // BBOJI UHTEPBAJIOB ISl TPEThe PYHKITUN

fu3=tochnost(k,l,E,*f3);
printf("Unterpan 3 pasen: %8.6f\n",fu3); // BBIBO MHTErpasia TpeThe

Il bynxmn
b
break; // oneparop BbIXoJa 13 switch
case 4: printf("dns BeIXOMa HAKMUTE THO0YIO KiaBuiry\n");
break; // oneparop BbIxoja u3 switch
by
fflush(stdin);
getch();
¥
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float tochnost(float a,float b,float E,func f)  // pyHKkus BeIUKCICHHS
/[ uaTerpana ¢ To4HOCTHIO E

{
float S1, // uHTEerpan PyHKUUHU NPU KOJI-BE pa30MEHU paBHOM n*2
S2; // maTeTpan GyHKIMU IPH KOJI-BE pPa30MEHUN paBHOM n
long n=2; /I n - xonnyecTBO pa3OueHuit
Sl=integral(a,b,n,*f);  // BeluncieHne nuTErpaa PyHKUUU IPU KOI-BE
/] pa3zbueHmii n
do // IUKJT BBIYUCIICHUSI MHTErpaJia Py TOUHOCTHU
// Be1ancnenus E
{
n=n*2; // yBeIMUMBaHKE KOJI-Ba pa30ueHuil B 2 pa3a
S2=81; // mpucBanBaHuEe UHTETpasia PYHKIMU IEPEMEHHON S2

S1=integral(a,b,n,*f);  // Beruncnenune unTerpaia GyHKUUHU NpU
Il xonuuecTBe pazoueH n*2

¥

while(fabs(S1-S2)>E); // ycnoBue moBTOpeHUs IHKIIA
return(S1); // BO3BpAT MHTETpaa

¥

float f1(float x) // mepBast pyHKIHS

{

return((x+6.25)/pow((x+1.5),2)); // Bo3Bpar nepBoi pyHKIUU

}

float f2(float x) // BTOpast pyHKIHSI
{
return(X*x+5*x*sin(x)-7); // BO3BpaT BTOpOH (QyHKITUN
¥
float f3(float x) // TpeThsl QYHKITHSI
{
return((x*x-6*x+1)/(x-3)); // BO3BpAT TPETheH (PYHKIMH
¥
float integral(float a,float b,long n ,func f)
{
float S=0, // BBICOTaA N KOJIMYECTBA KYCKOB
h, // mar
X; // IMpUHA N KOJIMYECTBA KYCKOB
h=(b-a)/n; // BBIYMCIICHUE II1ara
X=a+h/2; // BBIYMCIICHUE TITUPUHBI N KOJTMYECTBA KyCKOB
while(x<b)
{
S=S+f(x);
X+=h;
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}
}

Y

return(S*h); // BO3BpaT MHTETpana
5.5 TeCThI
Hcxonusle jaHHBIC: Pesynbrar:
Homep ¢pynkuuu(nf): 1
TounocTb paBHa 0.1 Wuterpan f1 pasen: 0.878124

2)

NutepBainsl: ot 1 10 2

Tect 1 (rpadukn)

2
625
y;=J, X0 4 =087

5 T T T T T
ar . 08F .
a2 3 a2 dxﬂ_ﬁ— E
(el 5% (1% pab .
1r 1— 02F -
E m -5 Dl 1I.2 1I.4 ll.é ll.E
HNcxonaHple TaHHBIC: Pe3yinbTar:
Howmep pyukuuu(nf): 2
Tounocts paBua 0.00001 Wuterpan f2 pasen: 39.609520

NutepBainsl: ot 4 10 7

Tect 2(rpadukn)
.
y:=J’ x2+5x-sin(x) - T ¥ = 39600
4
100 T T T : : : :
44_ —
ar 1
s 1 7
Pesesin)-1 j £+ Ssinfx)-7 delF =
4_ el _
D_ -
I . I 36p ] | ] L]
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3) MHcxomHble JaHHBIC: Pe3ynbTar:
Howmep pyukuuu(nf): 3

Tounocts paBHa 0.001 Wuterpan f3 pasen: 12.478012

NutepBaiibl: ot 5 10 10

Tect 3(rpadukn)
10
:c2 -+l
V= e v=12478
x-3
5
IDE T T T 20 T T T T
508 1 15r 1
¥ fix+] ok | J ¥ firt1 w0k i
=3 =3
T - F 2 st .
| | | | | | |
_IDEID -5 0 5 10 DD 02 04 06 0F
X X
4) WcxomaHble JaHHBIC! Pesynprar:
nf=4 Brixona U3 mporpamMmsl
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3aKkJIr0uYeHue

Pabota BbInoJIHEHA HA SA3BIKE BBICOKOTO ypOBHS C++, MPOYHO BOIIEAIIEM
B MHp NPOrpaMMHUpOBaHus . B pe3ynbrare e€ HanucaHus ObLIM pa3padOTaHbl
U peaqu30BaHbl MPOTPAMMBbI C HCIOIb30BAHUEM MOJIMPOrPAMM, B KOTOPHIE
nepe1aBauch :

a) MmepeMcHHbBIC

0) OJTHOMEPHBII MacCUB

B) IBYMEPHBIII MacCUB

') UMs Ipyroi GyHKIUK (B KaueCTBE ITapaMeTpa)

B niepBoii 3a1aue nepeMeHHbie B QYyHKIMIO MTEPEAABAIMCH M0 3HAUCHHIO
M 10 CChUTKe. Bo BTOpO¥ , MPU UCTIOIB30BaHUHU B KaUYECTBE TTapaMeTpa
OJTHOMEPHOTO MaccuBa B (DYHKIIMIO MEPEAABAIICS €r0 MEePBBIM SJIEMEHT,
MHBIMU CJIOBaMH, MAacCUB IepeaaBalics 1o ajapecy. B 3agaue nox Homepom
TPH NPU Nepeade B MOANPOrpaMMy JIBYMEPHOTO MAaCCHBA OCYILECTBISIACH
3aMEHa €ro OJJHOMEPHBIM U UMUTUPOBAJICS AOCTYM K IBYMEPHOMY MacCUBY
BHYTpU (yHKUMU. B 4eTBEPTOi 33a4aue nmoAnporpaMma BbI3bIBAJIACH YEPE3
yKasaTesib Ha Hee.

Pa3nenenne mnporpamm Ha 0Oojee MNpOCTbie M 0003pUMBIE YACTU C
NOMOILbI0 (PYHKIMN 3HAYUTEIBHO OOJIETYWIIO MX HAIKMCAaHHUE, MO3BOJIWIO
n30eXaTh U30BITOYHOCTH KOJIa, a TAKXKE YIPOCTHIIO UX CTPYKTYPY.

[Ipu paspaboTke mporpaMM MHPOU3BOAMINCH BBIYUCICHHS U 00paboTKa
JTaHHBIX.

[Ipn Hamucanum KypcoBOW pabOTHI ObLI MPUOOPETEH OMBIT PabOTHI C
S3BIKOM MPOTPAMMHUPOBAHMSI, U3YyUEH CUHTAKCHUC AHHOTO $I3bIKA, OCHOBHBIC
KOHCTPYKIIMH, €r0 CEMaHTHKA.
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I[Mpuiaoxenue

Pe3yibTaThl BHINOJHEHUS] TPOTPaMM

1. 3amaua 1

e Borland C++ for DOS

Beepute 3HA4Y4eHMA a M b

3
Maowans npamMoyroabHuka pasHa 12.000. nepunetrp pasen 14.000

¢+ Borland C++ for DOS

BeepuTe 3HaueHus a M b

3.5

2

[Maowans npAMoyroAbHMKa pasHa 7.000, nepuwmetp pased 11.000

¢+ Borland C++ for DOS

Beepure 3HaueHusn a u b
il

0l
OuMEKA = BBOAWTE 3HA4YeHWA a U h > 0

¢+ Borland C++ for DOS

BeenuTe 3HA4eHHA a W b
]

]
OuMeKka : BBOAMTE 3HaueHua a W b > 0

BeenuTe 3HAYEHHA a4 W b
6.543
7,112

MiNaowane npamoyroachHuka pasna 46.534,. nepumerp pasen 27.310
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2. 3amaya 2
1)

Borland C++ for DOS

Beepute PAZMEPHOCTE HMACCHBA X 5

4

2 3 4 &5
yMMa 3AEMEHTOE MACCHEA X pasBHa 15
yMMa 3AEMEHTOE MACCHEA Y pasBHa 11
yMMa MATH 3AEMEHTOE MACCHEA Z pasHa 13

FHaueHHe PYHKUHH pasHo 0_0156

2)

Borland C++ for DOS

BEeqWTE paZMEpPHOCTE MACCHBA X 3

BENHTE PA3ZMEPHOCTE MaccHea y 4
[m1=1
[11=1
[21=1
[31=1

BEeWTE pAZMEPHOCTE MAcCHBA = 3
[o1=1

KoAWYecTED 3AEMEHTOB MAcCHBa Z MeHbue 5t
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BENHTE PA3MEPHOCTL MACCHBA y 1
[01=1
BEEMTE pa3MEPHOCTL HACCHBA = 4
[01=0
[11=0
[21=0

KoAMYecTED 3ABMEHTOB HMaccHBa Z HeHbue 5t

- J—

Borland C++ for DOS

[ E 5
1=—3

& pAZMEPHOCTbE MACCHEA U

PASMEPHOCTE MACCHEQA = &

2 -5 4 0 0

yrMMa 3IAEMEHTOEBE MACCHBA X pAaBHA —2

yMMa 3IAEMEHTOE MACCHEA Y pPAaEBHA 2
Md MATH 3AEMEHTOE MACCHBA Z paBHA 0]

Ounexa: peaenue Ha 0
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3. 3amaua 3

Borland C++ for DOS

BeenpHTe KOAHYECTEBD CTPOK H CTOASWOE MACCHEBA

1
HI11011=-1
[BEcAMTE KOAMYECTED CTPOK M CTOASWOE MACCHEA

DAHYECTED CTPOK M CTOASWOE HACCHBO

-7
-9

AKCHMAABHHHA 3AeMEHT Maccuea X pasen 1
AKCHMAaABHHHA 3AeMeHT mMaccuea ¥ pasen 3
AKCHMAaAbHHH 3AEMEHT MACCHMBA Z paseH —3

Kopuy ypasHeHuna: 0791 uw —3.791

2)

BEJWUTE HKOAWYECTBO CTpOK M CTOAGUOE HMACCHBA

=]

Ll
--Re -1

=—1
HKDAWYECTBD CTPpOK M CTOAGUOE HMACCHBA

4 NEQNES
D o b bl b d b

ER =Lttt Iy ]

OAHMYECTED CTPDOK M CTOAGUWOE MACCHEBO

1=
1=
1=
1=

7
8
8
]

o
1
o
1
1]
?
5
5
1
7
B

AKCHMAABHHH 3IAEMEHT MACCHEBA A pasen 0
AKCHMAABHHH 3IAEMEHT MAccWHea Y pasen 5

AKCHMAABHHH 3IAEMEHT MACCHEBA Z paseH B

HKeanpaTHoe YpaABHEHHWE HEe cPoprMposadHo: a=0



- A3 UBMHHEIFM A LS RS e Bl r 1l - . VA b | = 1= =

1
"
|
I
1

]

ed bl bl b fd el

¥

[11011=0
EENMTE KOAMYECTED CTPOK M CTOAEUDE MACCHBA Z

ot e b bl
I nn
Lt =1 =]

B« R SN RERE

o]

AKCHMAABHMA 31E8HMEHT HAccHMEA X paseH 2
AKCHMMAALHMH 2AeMeHT maccusa Y pasen 1

AKCHMAABHMA 31EHMEHT HACCHEA 7 paBeH 7

ET NEWCTBEMTEABHHX KDPHBﬁ: AHCHKPHMHHAHT HMEHLbBLWE 1]

AKCMMAALHHK 3AEMEHT HMACCHEA # pased 1
AKCHHMAABHHHA 3AeMEHT MaccuHea Y pasen —B
AKCHHMAALHHHA 3A8MEHT HMACCHEA Z paseH 16

Kopuu ypasnenwn: 4_000 w 4000




H

¥

[11011=-7
BEAMTE KOAWMYECTEO CTPOK M CTOAGUOE MACCHBA L

e e
IL0an

[=l=R=]

-2
0]
-5
s
m
0]

o]
B E SR RERE

AKCHMAALHHH 3A8MEHT HMaccHea X pased 1
AKCHMAALHMH 3AeMeEHT maccuea Y pasen 0
AKCHMMAALHMH 3A8MEHT MACCHEA Z paBeH 1

ET MEHCTEHTEABHBX KDDHEﬁ: AHCHEKPHMHHAHT HMEHLLWE o

4. 3anaua 4

1)

Borland C++ for DOS

BeenuTe HOMEp ©YHKUMM, HMHTErpan KOTOPOH HEOEXOAHWMO BHUYMHCAHTL

®+h .25

Cx+1.5>2
. y= w2+4hysinx—7
x 2-6x+1

x—3
Buxon

- U=

nrterpaa f1 pasen: 0.878124
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x+6.25

(x+1.53"2

. y= x*245xsinx-7?

X+6.25
T (x+.5>2

. y= x*2+46xzinx-"?

®*2-6x+1

x+6.25

 (x41.55%2

. y= x"245xsinx-7

x*2—6hx+l

4. Buxon

flll1n BEWXDONA HAXMHTE ANEYND KAABHWY
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