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[Tepen BBIOIHEHNWEM KOHTPOJIBHOM pabOTHI ClEAyeT U3YUYNUTh TEOPETUUECKUN MaTepHal, B
TOM YHCJIE TPUBEACHHBIC IPUMEPHI BBIYMCINUTENBHBIX IPOTPaMM.
IIpu cocTaBieHny nporpaMMel peIIEHUs 3a/1a4 BBIOPaHHOTO BapyuaHTa CIEAyeT:

1. O3HaKOMMTBCS C TEOPETUYECKMMU OCHOBAMHU U3y4aeMOro 3a/1aHusl.

2. BeiOpare BapuanT 3amanus. Homep BapmaHTa omnpenensieTcs HOMEpPOM
CTYAECHYECKOIo Ouiera.

3. CocTaBuTh M OTJIAOUTh HPOrpaMMy Ha sI3bIKe BbICOKOro ypoBHsa (SIBY) C#
COIVIACHO BBIOPAaHHOMY BAPHAHTY 3aJaHMSL.

4. CocraBuTh mporpamMMsbl BbITIONIHEHHs 3aaanuii B npoekre C# Windows Form u

0hOpPMHTH pe3yabTaThl (MPHUII. 2).

Cnucok Jureparypbl

1 Boposckuii A. H. Qt4.7+. IIpaktuueckoe nporpammuponanue Ha C++. — CI16.: BXB-
[TetepOypr, 2012. — 496 c.: un. — (IIpodeccronanbHOE TPOrpaMMUpPO-BaHUE).

2 UCE — Kpoccruatdopmennsiii C++ GppeiiMBOpK 1715t pa3paOOTKK MPUIIOKe-HU ¢
M0JIb30BaTEILCKUM HHTEpGeiicoM. [DnexTpoHHsIit pecypc] // [caiit] [2018], URL:
https://habr.com/post/209956/. (nara obpamenus: 03.06.2018).

3 JlanteB B.B. C++. O6bexkTHO-0pueHTHpOoBaHHOE TporpammupoBanue. — CII6.: TTutep,
2010. — 464 c.

4 JlanteB B.B. Mopozos A.B., bokoBa. C++. O0beKTHO-OpUEHTHPOBAHHOE ITPO-
rpaMMupoBanue. 3agaun u ynpaxsaenus. — CII0.: ITutep, 2011. — 288 c.

3amanue Nel. Lluka ¢ mpexyciaoBuem - While.

TeopeTHyeckne OCHOBbI BbIIOJTHEHUS 32 1aHUSL.

OmnepaTop HUKJIA C MPEeIYCJTOBHEM.

Jns opraHu3aiyy yKia ¢ MpeayclioBHEM HCIOb3yeTcs onepaTtop while:

while(BbIpaxkeHue)

oreparop;

OnepaTop TCJIa THUKJIa BBIMMOJIHACTCA A0 TCX IMOP, IMOKA MCTHHHO BBIPAKCHHUE, 3allMCAHHOC B
CKOOKax.

BripakeHne BBIUMCIAETCS O Hayala W I0CJIe KaXIOro MporoHa nukina. Llukm He
BBITOJIHSICTCS HU Pazy, €ClId BeIpaykeHHe J0kKHO (paBHO 0).

@®parMeHT NporpaMMbl BEIUUCIEHUS cyMMbl uncen oT 0 10 9:

#include «iostream.h»

void main()

{

int counter=0, add_counter=0;

while(counter++<10)

{ // Teno umkia COCTOMT HE U3 OJHOTO ONEPATOPa, MOITOMY 3AKITFOUYCHO B { }

cout<<"3nauenue counter"<<counter<<endl;

add_counter+=counter;

¥

cout<<"3mnauenue cymmsl "'<<add_counter<<endl;

¥




BapuaHThbl 3a1aHui
1. BeiBecT Ha medYaTth MOJOXKHUTEIbHBIC 3HAueHUs (yHKuuu Y=SiN(X)+5C0S(X-2) mis X
U3MEHSIoIIerocs Ha orpeske [-5, 12] ¢ marom 1,2.

2. BeiBecTn Ha medarh 3Ha4eHHS (QYHKIUU z=tg(2x)-sin(X) I X HM3MEHSIOIIETOCsS Ha
otpeske [-3, 3] ¢ marom 0,3.

3. BBecTH ¢ KJIaBHATyphl U HamedaraTb MOAYynH N 4HCel; €CIM BBEAECHO OTPULATEIBLHOE
YKCJI0, BBOJI M [1€4aTh IIPEKPATUTH.

4. BeiBecTm Ha medarh 3HaueHUs GyHKuuM z=In(x)+tg(2x), Oompmume 1, ama X
u3MeHstolerocs Ha orpeske [3, 8] ¢ marom 0,9.

5. Onpenenutp, SIBISIETCS JIM HATYPaJIbHOE YUCIIO N CTENEHbIO Ynciia 5 Ui HeT.

6. Haneuarate 3Hauenns GyHkun y=In(x+12/x),rae 3HaueHus: X BBOJIATCS C KIaBUATYPHI.
[Tpu BBOZIE UnCIIa, HE BXOSAIIETO B 00JaCTh ONpeieeHUs] (YHKIUH, BEIUMCIICHUS TPEKPATUTh.

7. Haneuaratp 3Hauenus ¢pyHkuuu y=In(x-1/x),rae 3HadeHust X BBOJSATCS C KJIABUATYPHI.
[Tpu BBOJIE YMCIIa,HE BXOIAIICTO B 00JIACTH ONPEACTCHUS (PYHKIINH, BEIYUCICHUS PEKPATHTh.

8. s x u3 maTepBana (-2;8) ¢ marom 0,75 Berauciauth y=(4x-3x+tg(x))/A, roe A
BBOJUTCS C KJIABUATYPHI.

9. BeiBecTH Ha mevarh 3HaueHUs QYHKIMHM z=sin(X)+cos(X),HaxoIs1Iecss B UHTepBaie (-
0,2; 0,8) miis x u3MeHstomerocs Ha otpeske [4,-6] ¢ marom 0,91.

10. Tano HarypansHoe uncio N. ITonyants HauMeHbee uncio Buaa 4%, Gompmee N.

11. dna x w3 uHTepBana (2;8) ¢ marom 0,75 Bbraucauth y=(4x-3x+cos(x))/A, rae A
BBOJIUTCS C KJIaBHATYPBHI.

12. Haiftu mnepBbIi 4ieH TmocieaoBaTeNnbHOCTH In(9n)/(n*n), menpmuit 1, amga n
MU3MEHSIONIETOCs CleayronuM odpazom: n=1,2.3... .

13. OnpenenuTs, sBISIETCA 1M HaTypaibHOE Yucia0 N CTENEeHbIO Yncia 3 WIN HET.

14. BeiBecTH Ha TieuaTh OTPHIIATENIbHBIC 3HAUCHHS (QYHKIIMH z=cos(X)-5SIN(X-2) mis X
U3MeHstoIerocst Ha orpeske [-3, 11] ¢ marom 0,9.

15. Bectn ¢ KIIaBUAaTypbl U HANlCUaTaThb KBaJAPaThl N qHuCCJl, €CJIIM BBCACHO KPATHOC 3
MMOJIOKHUTECIBHOC YUCII0, BBO/J U II€YATh NPCKPATUTD.

16. BoiBecTu Ha medarh OTpULATENbHbIE 3HAYeHUS (QyHKUMU z=tg(x)+5cos(x-2) mis X
u3MeHstolerocs Ha orpeske [12, 1] ¢ marom 1,2.

17. Beectn ¢ kiaBHaTypbl M Hamedaratb N 4YHCEJN, €CIM BBEICHO PABHOE HYJIO WIH
KpaTHOE 2 4uCio, BBOJ U NIeYaTh IPEKPATUTD.

18. BoiBectn Ha mnewarh 3HadeHus (GyHKuuu z=In(]x|)+tg(2x), Oonpmme 2 I8 X
U3MeHstoIIerocs Ha orpeske [3, -8] ¢ marom 0,9.



19. Haiftm mepBBIi OTPUIIATENBHBIA WIEH TOCIEIOBaTEeILHOCTH sin(tg(n/2)) mansa n
W3MEHSIOIIETOCs Ha CIIeAyIomuM oopasom: n=1,2,3... .

20. Hamewaratp 3HaueHUs GyHKUUM y=In(x+12/X),rme 3Ha4eHUS X BBOAATCA C
ki1aBuaTypsl. [Ipu BBOze umcia, He BXOSIIETO B 00JaCTh ONpenesieHus (QYHKINU, BEIYUCICHUS
PEKPaTUTh.

21. Haiitu nepByro uudpy B 1eJIOM HOJIOKHUTEIHHOM YHUCIIE.
22. Tano HarypanbHoe uncio N. ITonyunts Hanbomsmee uncio Buaa 3%, menbimee N.

23. BeiBecTH Ha mevarh 3Ha4eHUS! PYHKIUHU z=sin(X)+Ccos(X),HaXoAsIIecs B MHTEpBaJIe
(-0,3;0,7) s X u3MeHsroIIerocs Ha oTpeske [-4,6] ¢ mrarom 0,91.

24. Jlano HarypanbHoe gucio N. [ToaydnTs HanMeHbIee yrcio Buaa 5K, Gombiee N.

25. na x u3 unrepBana (-2;8) ¢ marom 0,75 Berumciuth y=(4x-3x+tg(x))/A, roe A
BBOJIUTCS C KJIAaBUATYPBHI.

26. Haiitm mepBblii wieH mnocienoBarenbHocTd In(9n/(n*n+1), menpmmii 0, g n
M3MEHSIOIIErocs Ha clieyromuM oopazom: n=1,23... .

27. Onpez[eJme, SABJISICTCA JIX HATYPAJIbHOC N creneHbpro uncaa 4 UiIn HET.

28. BoiBecTH Ha meyaTh MOJI0KUATEIbHbBIC 3HaUeHHs QYHKIH z=sin(X)-5C0S(X-2)
JUTS X U3MEHSIoNIerocs Ha otpe3ke  [5,-12] ¢ mrarom 1,2.

2 3
29. Haneuarats 3Hauenns Gyakuun Y = v/ 2X° — X° 171 IpON3BONBHBIX X, BBOIUMBIX C
knaBuatypel. [lpu BBOJe uumcna, He BXOAsAIIEro B o0JacTh ompeneneHus (YHKIUU, BBOJ U
MevaTh MPEKPATUTb.

30. HaiiTu mnepBbIi OTpHULIATENIbHBIA YJIEH NOCIEA0BaTENbHOCTH cos(ctg(n)) st N
U3MEHSIONIErocs Ha cieayoummM odpasom: n=1,2,3... .

3aganmne Ne2. Iluxu ¢ mocryciosuem - do while

Teopernuyeckne 0CHOBbI BHINOJTHEHHS 32IaAHHUSI.

OmnepaTop HUKJIA C OCTYCJTOBHEM.

[ukn ¢ moct-ycnoBueM do while umeer Bua:

do

oreparop;

while(ycnoBue);

Onepatop Tejia IMKJIA BBIIOJHSICTCS JO TEX IOp, I[MOKAa HMCTUHHO YCIOBHE. YCIOBHE
IPOBEPSETCS MOCIIE BHIIIOJHEHHS OIepaTopa Teja MUKJIa.

®dparMeHT MporpaMMbl KOITUPOBAHUSI CTPOKU B CTPOKY:

void main() {

char *p, *s;

s="string_s\0";  // crpoka 3akaH4YMBaETCs MPU3HAKOM KOHIIA - \0

do




*pH=*s++; // KOomMpOBaHUE CTPOKU

while(*s);

continue;

} // 3aBepIICHUE ITUKJIA TI0 KOHITY CTPOKH

Omnepatop continue BO3BpaliacT YIpaBICHUE HA HAYalIO I[UKJIA, MPONMYCKas CTOSIIHE MOCIIEe
HETO OTepaTOpPhI IHUKIIA.

Omneparopom break MOKHO 3aBEPIIUTH ITUKIL.

Omnepatop 0e3ycIIOBHOTO Tepexoia goto METKa; MepeiaeT yIpaBlIeHHEe Ha ONepaTop, mepen
KOTOPBIM CTOUT MeTKa. MeTKa MpeaCTaBiIseT co00M HACHTU(UKATOP C JBOCTOUYUEM U MOXKET
CTOSITh TEepeT JIFOOBIM BBIITOJHSIEMBIM OIIEPATOPOM.

{ IIlpoepamma noocuema cymmot }

float sum=0;

SUM=SUM+(TO YTO CYMMHPYEM);

cout<<’Summa = “<<sum;

BapuaHThI 3a1aHuMi
1. Haiitn nepByto nudpy B IEJIOM MOJIO0KUTEIHHOM YHCIIE.

2. Tano HarypansHoe uncio N. ITonyants Haubombmee uncio Buaa 7 , Menbmee N.

3. BriBecTH Ha mieyaTh 3HaYCHUS QYHKINUU Zz=sin(X)+Ccos(X),HaXOAsIIHecs B UHTEpBaJIe
(-0,3 ; 0,7) ms X u3MeHsrOIIErocs Ha orpeske [4,-6] ¢ marom 0,5.

4. Jlano HaTypanbsHoe uucio N. TTonyunTs HanMeHblIee uncio ua 2K | Gonpuree N.

5. lnsa x w3 unrepBana (-2;8) ¢ marom 0,75 Berumcnuth y=(4x-3x+tg(x))/A, roe A
BBOJIMTCS C KJIAaBUATYPBHI.

6. Haiitu mnepBblii uneH nocnepoBarenbHocTd In(8n/(n*n+1), menpmmit 0, g n
U3MEHSIONIErocs Ha cieayoummM odpasom: n=1,2,3... .

7. OHpe,I[eJ'II/ITB, SABJIICTCA JIM HATYPAJIbHOC YUCIIO N creneHpio uncia 4 uin HeT.

8. BbiBecTH Ha me4arh MOJOXHUTEIbHBIC 3HAUCHHS (QYHKIMH z=sin(X)-5COS(X-2) mis X
U3MeHstoIerocst Ha otpeske [2,12] ¢ marom 1,2.

9. Haiitu cpennee apudMeTHYECKOE OTPUIIATEIBHBIX YHCEJI BBEJIEHHBIX C KIJIABHATYPHI.
Bcero BBectr N pa3innyHbIX YHCEL.

10. Beectu ¢ knaBuarypsl N uncen. Haiitu cymmy Tex M3 HUX, KOTOpbIE HE MTPUHAIIEKAT
uHTEepBaIy (2;9)

11. /Ins BBEAEHHBIX C KJIaBUATypPhl YUCET HAUTU CYMMY IOJIOKUTEIbHBIX KpaTHBIX 3. [Ipn
BBO/I€ OTPULIATEIILHOIO YUCJIA CYMMUPOBAHUE IIPEKPATUTD

12. Haittu cymmy 3HaueHud GyHKIUM y=In(Xx+2/X),rae 3HAYEHHUS X BBOASATCS C
KJaBuaTypsl. [Ipu BBOJE Yricia, HE BXOJSIIErO B 00JacTh ONpeesieHus] (PYHKIIUH BBIYUCICHUS
NPEKPaTUTh.



13. Haiitun cymmy 3nHauenuii pyHkmun Y=COS(X/A)+X/(A-2) ans X, N3MEHSIOMETOCs OT
-20 mo 3 ¢ marom 1,4.

14. Haiitu cymmy otpumarenbHbix 3HaucHuid (GyHkiun Z=SIN(5-X)/COS(X-2) mis X,
U3MEHstoIIerocs Ha orpeske [-5,12] ¢ marom 0,4.

15. Haiitu cpennee apuMeTHUECKOE OTPHUIIATEIBHBIX YHCEI, BBEIGHHBIX C KJIaBHATYPHI.
[Tpu BBOJIE MOIOXKUTENBHOTO YKMCIa CYMMHUPOBAaHUE NIPEKPATUTD.

16. Halitu cpennee apudMeTrndeckoe yuces, He MPUHAISKAINUX OTpe3Ky [2,184],
KpaTHBIX 2 ¥ BBEJICHHBIX C KJIaBHaTyphl. Bcero BBecT N pazinyHbIX YUCE.

17. Haiitu cymmy 3Hauenuii pynkmuu, oonpimux 2 Z=SIN(1/X)+5COS(1/(X-3))+X
11 X, U3MEHSIoIIerocsa Ha orpeske [-3,8] ¢ marom 0,2.

18. BeiBecTH Ha I€uaTh OTPHIIATCIIbHBIE 3HAYCHHMS (QYHKIUH z=c0s(X)-5SIN(X-2) mis X
u3Menstonterocs Ha orpeske [9,-20] ¢ marom 0,9.

19. BeiBecT Ha me4arh OTpHLATENbHBIC 3HaueHHWsT (QyHKIMU z=tg(X)+5cos(x-2) it X
M3MEHstolerocs Ha orpeske [12, 1] ¢ marom 1,2.

20. BBectu ¢ KJIaBUaTypbl U HaAIllCYaTaTb N quceil, €CJIn BBCACHO pPABHOC HYIHO HIIN
KpaTHOC 2 YHnCJI0, BBOA U IT€UATh NPCKPATHUTD.

21. BeiBectn Ha medath 3HadeHHs QyHKiuH z=In(jx+1|)+tg(x), Oonpmme 2, mis X
U3MEHSIoIIerocs Ha orpeske [3, -8] ¢ marom 0,9.

22. BeiBecTH Ha IMeyaTh MOJOXKUTENbHbIE 3HaUeHUs QYHKIUH z=sin(x)+5cos(x-2) mis x
u3MeHsonierocs Ha orpeske [5,-10] ¢ marom 1,2.

23. BeiBecTH Ha mnedarh 3HaueHUsd (QyHKUMU z=tg(2X)-sin(X) UIg X U3MEHSIOLIErocs Ha
OTpe3Ke [-3, 3] ¢ mrarom 0,3.

24. BBecTu ¢ KJIaBUAaTypbl U HalleuaTaTb N Yucel, €CJIn BBEACHO OTPpULATCIBHOC YUCIIO,
BBO/J] 1 I€YATh NPCKPATUTD.

25. BeiBectTn Ha medarh 3HadYeHHs QyHkiuu z=In(x)+tg(2x), Oompmme 1, mis x
U3MEHsIoIIerocst Ha otpeske [3, -8] ¢ mrarom 0,9.

26. Haiitu mnepBbIi OTpULIATENbHBIA WIEH MOCIeqoBaTeNbHOCTH sin(tg(n)) mms n
M3MEHSIOIIET0Cs Ha CIeayronmM odpazom: n=1,2,3... .

27. Haneuarath 3HaueHus: pyHkuuu y=In(x+1/x),rne 3HaueHus: X BBOJSATCS C KJIAaBUATYpHI.
[Tpu BBOZIE UKCIa, HE BXOSAIIETO B 00JaCTh ONpeieneHust GYHKIMHU, BHIYUCICHUS IPEKPATUTh.

28. Jlano HarypanabHoe unciao N. [Tonyuuts HanOoJIbIIee YKCIIO BUIa 4k MeHbIIee N.
3

29. Haiitn cymMmy monoxuTenbHbIX 3HaueHuid ¢yHKimn Z=SIN(2-X)/COS(X-5) mia X,
M3MEHSIoIerocs Ha oTpeske [-6,13] ¢ marom 0.5.

30. /I BBEIEHHBIX € KJIABHATYPBI YHCEJI HAUTH CYMMY OTPHULIATENBHBIX KpaTHbIX 4. [Ipn
BBO/I€ IIOJIOXKUTENBHOIO YHCIIa CYMMHUPOBAHUE IIPEKPATUTb.



3amanue Ne3. OgHOMepHBIE MACCHBBI (BEKTOPBI)

Teopernyeckne OCHOBBI BbINOJHEHUS 3a1aHUS

MaccusBbl.

MMeHoBaHHAsi COBOKYITHOCTh OJJHOPOJIHBIX JaHHBIX Ha3bIBa€TCsl MacCUBOM. Kaxablil 3JIEMEHT
MaccHBa XPaHUTCS B OTAEIbHOM 00JIaCTH MaMSTH M MMEEeT COOCTBEHHBbIH HOMep (HauuHas ¢
HYJIS).

PaccmoTrpum npumep.

#include <stdio.h>

main()

{

int B[3];

B[0] =0;

B[1] = 10; B[2] = 20; B[3] = 30;

printf("B[0]= %d\n",B[0]);

printf("B[1]= %d\n",B[1]);

printf("B[2]= %d\n",B[2]);

printf("B[3]= %d\n",B[3]);

¥

B paccMoTpeHHOM IpuMepe OorpezesieH MaccuB B, cocTosAui U3 4eThIpex LEIOYUCIEHHBIX
aneMeHToB. C n3JIeMEHTaMH MaccuBa MOXHO MAaHHUITYJIMPOBATh KaK C OOBIKHOBEHHBIMHU
MIEPEMEHHBIMH.

Cy11ecTBYIOT MHOTOMEPHBIE MAaCCUBBI, HAIIPUMeED:

int A[3][2];

MaccuB A -nByMepHBI MaccuB ( COCTOUT U3 YETHIPEX CTPOK U TPEX CTOJIOLIOB):

char A[3][3][3][3];

MaccuB A - yeTblpexMEpHBIA MACCHB.

Paccmotpum npumep paboThI ¢ AByMEPHBIM MacCHBOM.

#include <stdio.h>

main()

{

float B[4][3];

B[0][0] = O;

B[1][1] = 1.1;

B[2][1] = 1.2; B[3][1] = 1.3;

B[1][2]= 2.1;

Bl2][2] = 22

B[3][2]= 2.3;

printf("B[1,1]= %4.2f B[2,1]= %4.2f B[3,1]= %4.2f\n", B[1][1],B[2][1],B[3][1]);
printf("B[1,2]= %4.2f B[2,2]= %4.2f B[3,2]= %4.2f\n", B[1][2],B[2][2].B[3][2]);

Bapuaursl 3agauui

1. Haiitu N anemeHTOB MaccuBa X, B KOTopoM X1 =Xz =X3 =2; a Bce MOCIeAyIoIne
3IIEMEHTBI BBIUUCIISIOTCS 10 popmyiie: Xk =Xk-2 - Xk-3 +1/K.

2. BerunciauTh 3HaUEHUS SJIEMEHTOB MaccuBa Z 1o dopmyre: Z= cos X + tg X, rme X
MeHseTcs Ha oTpe3ke [1;15] ¢ marom 0,92.
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3. Beruucnuth 1 Hanevyarath 3HaYeHUsT QYHKIHH Y= A? + Ak - Sin Ak TJie 2J1eMeHThI
MaccuBa A BBOJSTCS C KJIABHATYPHI .

4. Pacuutath N 3HaueHu 3neMeHTOB MaccuBa B o gopmyre :
K +cos(K —1); mpu K HeuerHOM

< sinK +3 ; ipu K ueTHOM

5. HaiiTu cymMMy MOJOKHUTENBHBIX 3HAYEHUM 3JIEMEHTOB MaccuBa W, 3a1aBaeMoro
pangomuo. Beero BBectu N 351eMHTOB.

6. COCTaBUTh MAaCCUB U3 MOJOXKUTEIbHBIX 3HaYeHUN QyHkumun Z= c0S X * sin X s X,
M3MEHSIIoIIerocs Ha otpeske [-5,10] ¢ marom 0,67.

7. 3anarh paHAOMHO HH(POPMALIUIO O TEMIIEpAType BO3/ayXa 3a 2 HEJeNU. 3anucarh B
MaccuB. OnpeenuTh, CKOIBKO pa3 3a 3T0 BpeMs oHa 6bi1a Hike +12°C.

8. PocT cTyneHTOB B IpyIllie MPEACTaBUTh B BUJ/I€ MAaCCUBOB, 33IaHHBIX PAHJIOMHO B
untepBaie ot 160 go 180 cM. PocT jkeHILKMH 3aKOAMPOBATH CO 3HAKOM "-",a pOCT MY 4HH CO

3HakoM "+". OnpenenuTb CpeHuil POCT MYXKUHH.

9. Paccunrats N 3HaueHUI 2JIEMEHTOB MaccuBa B o ¢popmyie:

sinkK + 3 mpu § <K <=N
B, =<K+cos(K—-1) mpu3<K<=8
K npu K <=3

10. CocraButh MaccuB B u3 oTpuiiareibHbiX 3HaueHu GyHKIpn Z=C0S(X)/sin(x-2)
JUTS X, U3MEHsTroIerocst Ha orpeske  [5;-10] ¢ marom 0,67.

11. BeraucinuTe u 3amucarh B MACCUB mociegoBareabHoCcTh N yncen uboHayyu mo
bopmye:
Fo =F1 =1; Fis1 =Fi +Fi1.

12. Beruucnuth N anemeHTOB MaccuBa X, eciu: Xk =Xk-1+(1/2)Xk-2, X1 =0, X2 =0,25.

13. Hanucate nporpammy HaxoxaeHus: N aeMeHToB MacCHBOB X U Y, TOJIB3YACh
popmynamu: Xk =3Yk-1 + K, Yk =Xk-1 +Yk-1, Xo =1, Yo =2.

14. Haittu N snemenToB MmaccuBa X1 =Xz =X3 =1; Xk =Xk-1 +Xk-3 -1/K.
15. Haiitn cymmy N anemenToB MaccuBa X1 =Xz =X3 =2; Xk =Xk-2 - Xk3+ 1/K

16. Boruncnute 3Ha4€HUs 3JIEMEHTOB MaccuBa Z 1o Gpopmyiie :
Z=cos X + In X, rne X mensiercst Ha otpeske [1;15] ¢ marom 0,92 u HaliTH UX CymMmMy

17. Beraucnuth cymMMy 3HadeHnit pyHkmmn Yi= Ak? + A - SIN Ak | Trie dneMeHTH
MaccuBa A BBOJSATCS C KJIaBUATYpHI.

18. Paccuutath cymmy N 3HaueHUH 31eMeHTOB MaccuBa B, mo dopmyie :

10
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sinK +3 ; mpu K HeuerHOM
K +cos(K —1) ; npu K uetHom

=
19. Haiitu cymMMy IOJIO)KUTENbHBIX 3HAUEHUH 3J1IEMEHTOB MaccuBa W, 3alaHHOTO

pPaHaAOMHO.

20. Haiitu cymMMy 3Ha4€HU SJIEMEHTOB C YETHBIMU MHJIEKCaMHU MaccruBa W, 3aIaHHOTO
PaHOMHO.

21. 3agath paHIOMHO TEMIIEpATypy BO3ayXa 3a 2 Henenu B nmpeaenax ot -10 go 10
rpaaycos 1o Llenbcuto. Onpenenuts, CKOJIBKO pa3 3a 3TO BpeMsi OHa ObLIa HIKE HOJIS.

22. HaiiTu cyMMy 3HA4€HUI 3JIEMEHTOB MacCHBa A ¢ HEUETHBIMHU MHJIEKCAMHU, 3aJJTAaHHOTO
PaHOMHO.

23. Paccuutate cymmy N 3HaU€HHI 3JIeMEHTOB MaccuBa B, o gopmyie:

sinK + 3 mpu K>3
B, =¢K+cos(K—-1) npuK=2
K mpu K <3

24. CocraBuTh MaccuB B u3 oTpuriarenbHbix 3HaueHu GyHKimn — Z=COSX/SIiN(X-2) mst
X, U3MEHSIOIET0Cs Ha OTPE3Ke [5;-10] ¢ rarom 0,67 u HaiiTH €ro cymmy.

25. Beruncints nocienosareiibHocTh N uncenr udonauun Fo =F1 =1; Fi+1 =Fi +Fi.1 u
3anucath ee B MaccuB. HaiiTu cymmy 4rcen ¢ HeYeTHBIMU HOMEpaMHu.

26. Berauciuts N snemenToB MaccuBa X, Xk =Xk-1+(1/2)Xk-2, toe: X1 =3, X2=0,2 u
HaWTH UX CYyMMY.

27. Hanmcatps mporpaMMy HaXOKJICHHS SJIEMEHTOB MacCUBOB X U Y, TIOJIb3YsICh
bopmymnamu:
Xk =3Xk-1+K, Yk =Xk-1 +Yk-1, Xo =Yo =1 1 HaliTH UX CymMMy.

28. Haiiti N anementoB MaccuBa X1 =Xz =X3 =1; Xy=Xk-1+Xk-3-1/K u HaiiTn ux cymmy.

29. CocraButh MaccuB Y u3 3HaueHuH QyHKIMKA Y=C0S2X/SIN3X, menbimx 0,33 mis X,
U3MEHsIoNIerocst Ha orpeske [-5;1] ¢ marom 0,8.

30. Haiitu cymMMy oTpuIiaTeIbHBIX 3HAYEHUI 3JIEMEHTOB MaccuBa W, 3aJaHHOTO
panaomMHo. Beero BBectu N 251€MHTOB.

3amanue Ned. JIBymepHbIe MacCMBBI (MATPHIIBI).

TeopeTnyeckne 0OCHOBBI BbINOJTHEHHS 32 IAHNSI

Maccussbl.

HiMeHOBaHHASI COBOKYITHOCTh OJTHOPOJIHBIX JAHHBIX HA3bIBACTCS MAacCHBOM. KaxKaplii 2IeMEHT
MacCHBa XPaHUTCS B OTJACIBHOW O0JIACTH TaMSATH M MMEET COOCTBCHHBIH HOMep (HauWHAs C
HYJIS).

11
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PaccmoTrpum npumep.

#include <stdio.h>

main()

{

int B[3];

B[0] =0;

B[1] = 10; B[2] = 20; B[3] = 30;

printf("B[0]= %d\n",B[0]);

printf("B[1]= %d\n",B[1]);

printf("B[2]= %d\n",B[2]);

printf("B[3]= %d\n",B[3]);

¥

B paccMmoTpennom npumepe omnpeseneH MaccuB B, cocTosiuii U3 4eThIpex LeI0UUCICHHbIX
anemeHToB. C »3JleMEHTaMu MaccHBa MOXKHO MAaHMITYJIUPOBaTh Kak € OOBIKHOBEHHBIMU
MepEMEHHBIMHU.

CymiecTByt0OT MHOIOMEPHBIE MaCCUBBI, HAIPUMED:

int A[3][2];
MaccuB A -AByMepHBIif MacCUB ( COCTOUT U3 YETHIPEX CTPOK U TPEX CTOJIOIOB):
char A[3][3][3][3];
MaccuB A - 4eThIpeXMEPHBIN MacCHUB.
PaccmoTpuM nipumMep pabOThI ¢ IBYyMEPHBIM MAacCHBOM.

#include <stdio.h>

main()

{

float B[4][3];

B[0][0] = O;

B[1][1] = 1.1;

B[2][1] = 1.2; B[3][1] = 1.3;

B[1][2] = 2.1;

B[2][2]= 2.2

B[3I[2]= 23

printf("B[1,1]= %4.2f B[2,1]= %4.2f B[3,1]= %4.2f\n", B[1][1],B[2][1],B[3][1]);
printf("B[1,2]= %4.2f B[2,2]= %4.2f B[3,2]= %4.2f\n", B[1][2],B[2][2].B[3][2]);
}

BHUMAHMUE!

Ecau 31eMeHThI MaTpUul HE BBIMUCJIAIOTCH, TO 3aJal0TCA PAaHJIOMHO.
BCE Bblunc/ieHusi COXpaHATh B MaCCUBAX U MOKAa3bIBaTh HA popme!

Bapuanrsl 3a1anni

1. Bbaucnute cymMmy 351€eMEHTOB Kak0ro cTpooua marpunsl A(M,N), 3a1aHHON
PaH/IOMHO.
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10 N sin® x(i
2. Breruncnuth 3HaueHue GyHKIIUHA /= Z Z (0)

i=1 k=1
maccuBoM  X(1),X(2), ... ,X(10), k=1,2, ..., N. Bce npoMe;KyTOUHbIE BEIUHNCIICHHUS 3AMCHIBATH B
JBYMEpHBIi MaccuB Mass[k,i]/

, tiae X(i) 3amansl

20 _
3. Boranciuts 3nauenue Gyuaximn Z (i) = H(1+l/ e' + x(i)), rme X(i) 3amansrl
i=1l
maccuBoM X(1),x(2), .., X(N). Pe3ynbTaTsl 3aIOMHUTH B MaccuBe Z.

4, Boeranciuts cymmy anemenToB matpuiibl A(N,N), pacnoyioxKeHHBIX HaJ| TJIaBHOK
auaroHanbpro. N 3a1ath Npou3BOJIbHO. MaTpHily 3alI0JTHUTH PAHIOMHO.

5. Haiitu cyMMy MOJIOKHUTENBHBIX JIEMEHTOB KaXk10ro cTonbna matpuiibl X(M,N).
M,N 3agaTh NpOU3BOJIBHHO.

6. Brrancnuts cymmy snemenToB MaTpulibl A(N,N), pacronoKeHHbIX [0/ [IaBHON
quaroHanbio. N 3aJ1aTh IPOU3BOJIBHO.

7. N3 matpunsl X(M,N) noctpouts Matpuily Y, IOMEHSIB MECTaMH CTPOKH U
CTOJIOLBL.
8. OnpenenuTb KOIUYECTBO MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3JIEMEHTOB

maTtpuubl A(M,N).

9. Onpenenutb KOJMUECTBO MOJTOKHUTEIBHBIX 3JIEMEHTOB Ka)KJI0r0 cToJI0Na
Matpuiel A(M,N) 1 3aIIOMHHATH BX B MaccuBe R.

10. [Tepenucats nepBbie 2EMEHTHI Kaxa0u cTpoku MaTpulibl A(M,N) B MaccuB
B(M).

11. JlaHbl 57IeMEHTHI MaccuBa A, COCTOSIIETO U3 N 3JIeMEHTOB. BrruncauTh

! 2 y
S=A + A, +.+A 6e3 onepamit Bo3BeMEHNST B CTETEHb.

1
12. Beruncnute 3Hauenne GyHkuun Z = ZZ
i= 1] ll + _]

13. Bbrancnuth 3Hauenne GpyHkipn Z = ZZsin(i .
i=1 j=1
14. 3ajmaHa Marpuua AM,M) . Pazgenutb 53IeMEHTHI KaXI0H CTPOKU
MaTpHUIl A Ha COOTBETCTBYIOIIUH THArOHAIBHBIN 3neMeHT.

15. Beruucnuth 3Hauenue GQyHkuuu Z = ZZ !
25+

16. Jlano HarypanbHoe urcio N. Beruucnuts ZK (K+1)...(K+K).

K=l
17. OnpenenuTh KOJTUIECTBO MOJTOKHUTEIBHBIX JJIEMEHTOB KaXKJIOH CTPOKH MATPHITBI
A(M,N) u 3a110oMHUTH UX B MaccuBe B.
N
18. Jano narypansHoe uncio N. Berauciute M (K, ) = Z J ,20ek, j=1,23...N

7 (k*)

k
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19. Jano HarypaibHoe yncino N. Berauciurs

N
MK, j)=>(-D)"(2k* +1) j, rnek, j=1,2,3,..N.
k=1

20. Bbruncnuth cyMMBI 371€eMEHTOB Kakoi cTpoku MaTpuibl X(N,N), u 3anucaTth
ux B maccuB Y(N).

21. Janbl HaTypanbHOE YMCI0 N, IEHCTBUTEIBHOE YUCIIO X. BBIUMCIUTD
1 XX .
Mk, j)=—> (-D" —,raek, j=1,2,3,...N.
Nj 2 (k+1J)

22. Janbl HaTypasbHOE 4ucino N, JEMCTBUTEIBHOE YACIO X. BBIYUCIUTH

N .
M (k, j) = Zk‘XZH, raek, j=1,2,3,...N.0e3 omepanuy BO3BEACHHS B CTCICHb
k=1

23. Janbl HaTypanbHOE YMCiI0 N, 1eMCTBUTEIHLHOE YUCIIO X. BBIUuCInTh
N x+k
M (k,m) = Z Z—
kaamk M
24. 3anmanel MaTtpuna A(5,6) u Bektop B(5). Paznenuts kaxaplii 371EMEHT K - Oi

cTtpoku Mmatpuubl A Ha snemeHT B(K).

25. 3ananel MaTpuubl A(M,M) U B(M,Mm). ITlomyuuts marpuny X(M,2M),
cocTosAulyro U3 M cTonbuoB MaTpuisl A u M cronbuoB marpunsl B.
. S j-1+1
26. Borurcnuts 3Hauenne Gpyakuuu Z(i, j) = ZZ—
= = i+ ]
i=l j=1
27. HaiiTu cyMMy MOOXKHUTENBHBIX 3JIEMEHTOB KaXkJ10¥ cTpoku Matpuibl X(M,N).
28. OmnpenenuTh KOMMYECTBO OTPUIIATEIBHBIX JIEMEHTOB KaKIOH CTPOKH MaTPHUIIBI
A(M,N) u 3anomuuTh ux B Maccue B(K).
29. N3 matpunst Y(M,N) noctpouts Matpuily X, HOMEHSIB MECTAMH CTPOKHU U
CTOJIOLBL.
30. Haiitu cyMMy oTpuniateiabHbIX 3JIEMEHTOB KaXK0ro crondma Matpuisl X(M,N).
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[Ipunoxenue 1
ITpumep BbINoONHEHUS U OPOPMIICHHSI KOHTPOJIBHON pabOThI

denepalibHOE areHTCTBO CBSI3U

Cesepo-Kaskasckuii punuan opaena Tpynosoro Kpacnoro 3namenu
benepaibHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00pa30BaTENHLHOTO
YUpexIACHUS BBICIIETO 00pa3oBaHus
«MOCKOBCKUN TEXHUYECKUN YHUBEPCUTET CBSA3H U MH()OPMATUKID)

Kadenpa «Cucremsl nepenaun u 00padboTku HHGOPMAILTUN

JlomycTuts K

co0ece10BaHuI0
«_» 20 r
(moamnucsw,

damunus, 1.0.)

KonTtponbnas padbora

o pucnuruinHe: «Pa3paboTka KpocciaThOpMEHHBIX MPUIIOKEHUH
CH++y

CryneHnr
Hanpasienune
I'pymma  Kypc
[udp crt. Obunera
BapuanTt
Jata

«_» 20 r.

PocroB-Ha-/lony

20
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3amanueNel. luka ¢ npexycaoBuem — while
Jlano HarypaisHoe gucio N. ITonydnTs Hanbomsmee uncio Buja 3¢ menpuree N.

BJok-cxema.

C Ha‘laJ'IO )

Beox N

I
k=1;

HCT

Ja

i++ i--

\ 4
Brisonx 3K, k.

I
(o D)
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TexcT NIporpamMMbI.

{

clrscr();
int k;
float N;
cout<<"LR4: Dano natural'noe 4islo N. Polu4it' naibol'shee 4islo vida 3k, men'she
N.\nVvedite natural'noe 4islo N:";
cin>>N;
k=1;
while (pow(3,k)<N)
{
k++;
}
k--
cout<<"Naibolshee 4islo men'she N = "<<pow(3,k)<<"\n";
cout<<"pri stepeni 4isla 3, k = "<<k<<"\n \n";
getch();
}
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3ananue 2. lluka ¢ mocryciaoBuem - do while

BriBecTn Ha meyarh MOJIOKUTENbHBIE 3HAUYEHUS (QYHKUUU z=sin(X)+5cos(x-2) miga X
M3MEHsIoIerocs Ha orpeske [5,-10] ¢ marom 1,2.

Baok-cxema.

( Ha4dajio )

y

X=5

z=sin (x)+5*
cos (x-2)

HCT

BriBog z

o)
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TexcT NIporpamMMbI.

{

clrscr();
cout<<"LR5: Vivesti na pedat' pologitel'nie znadenia funkcii z=sin(x)+5cos(x-2) dla x
izmeniaushegosia na otrezke [5;-10] s shagom 1,2.";

float x,z;
X=5;
do
{
z=sin(x)+5*cos(x-2);
if (z>0)
cout<<"\nPologitel'noe znadenie funkcii z="<<z<<", pri znadenii x="<<x<<";";
X=x-1.2;
}
while (x>=-10);
getch();
¥
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3ananue 3. OqHOMepHBIE MAaCCHBBI (BEKTOPHI)

Haiitu cyMMy 3HaueHuUi 3JIEMEHTOB MacCcUBa A ¢ HEUETHBIMU MHJEKCAMHU BBOAUMOIO C
KJIaBUATYPBI.

Baok-cxema.

()

¥
Beox N

v

Bgoj anemenTa
Mmaccusa Ali]

na HET

; \ 4
i=i+2 i++
sum=sum+A[i]

y

BriBox Sum

o
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TexcT NIporpamMMbI.

{
float N,i;

float A[100];
clrscr();
cout<<"Naiti symmy elementov massiva A s nedetnimi indeksami
klaviaturi.\nVVvedit kolli4estvo elementov massiva N=";
cin>>N;
for (i = 1; i<=N; i++)
{
cout<<"Vvedite "<<i<<" znadenie A: ";
cin>>A[i];
}
float sum=0;
for (i=1; i<= N; i=i+2)
sum=sum+A[i];
cout<<"\nSummiruem vse ne 4etnie elementi massiva\n";
cout<<™\n Summa:"<<sum;
getch();

}

vvodimogo s
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3amanue Ned. [IBymepHbIe MacCHBBI (MATPHIIBI).

Janbl HaTypanbHOE Yuciao N, IeMCTBUTENBHOE YUCIO X. Berauciantp

N

Z kkx2k71

k=1 0e3 ornecpanri BO3BCIACHHA B CTCIICHD. Bce IIPOMCIKYTOYHBIC BbBIYHCIICHUA
COXpaHATb B MaCCHUB.

Baok-cxema.

()

¥
Beog Xu N

!

2 K K x 21
1
v
Brmox Sum

v
C KOHCI] )
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TexcT NIporpamMMbI.

{

clrscr();
int N, k;
double X;
cout<<"Dani natural'noe 4islo N, aeistvitel'noe 4islo X. Vidislit SUMM(ot k=1 do
N)k"k*x"2k-1 bez operacii vozvedenia v stepen’.\nVvedite X: ";
cin>>X;
cout<<"Vvedite naturalnoe 4islo N: ™;
cin>>N;
double sum=0;
for (k=1;k<=N;k++)
sum = sum + exp(k*log(k))*exp((2*k-1)*log(X));
cout<<"Virazhenie = "<<sum<<"\n";
getch();

}
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