CemuHap 1. PazpaboTka LUMKNN4YECKUX anroputmoB
Hean cemunapa: OBnazeHue HaBbIKaMU pa3paboTKH, KoaupoBaHus Ha CH U
OTJIAJIKU IUKIIMYECKUX aJITOPUTMOB.
1. 3adaHue

1. TIpopaboraiite (eme pa3) mpumepsl §1.4.4 nexnuu 1. [lonpoOyiiTe pemuTs ATy
3a/1a4y CaMOCTOSITENIbHO, HE 3ariisiibiBas B iekuuto. Ecinu Bame pemenue
OTJINYAETCS OT JIEKIIMOHHOTO, ITpOoaHaIN3upyiTe oTiinunsi. Kak oHM HOBIUSIOT Ha
paboty nporpamMmmbi?

2. OtnanpTe mporpammsl mpumepoB §1.4.5 nexun 1, pekoMeHAauu Mo OTIaaKe
JIaHBI B paznene 2.

3. BrmmonmnuTe cBOM BapuaHT 3agaHus (¢ BammM HOMEpOM 10 CTIMCKY TPYIIIIBI) U3
paznena 5. OTYeT Mo BHIMIOJHEHUIO 33JJaHuUsI 00s13aTEIBHO JIOJKEH CO/IePkKATh
YCJIOBHE 33/1a4d, aHAJIU3 JaHHBIX (BO3MOKHO, B BUJE Ta0IUIbl «CocTaB
JAHHBIX» ), OJI0K-CXEeMY, IPOrPaMMy.

4. TIpopabotaiite (eme pa3) npumep u3 §1.5.2 nexkmum 1. 310 3a7a9a Ha 0OPaOOTKY
OJIHOMEPHBIX MaccuBOB. [TonpoOyiiTe pemuTh 3Ty 3aJja4y CAMOCTOSITEIBHO, HE
3arysiAbiBasd B Jekuio. Eciu Bame penmienne oTinmvaeTcs OT JIEKIUOHHOTO,
npoaHanu3upyiTe oranuns. Kak oHu moBiIHsIOT Ha pabOTy MPOrpaMMbI?

5. Pasbepure nBa npumepa Ha 00pabOTKY OJTHOMEPHBIX MAacCCUBOB U3 pazjena 3.
[TonpoOyiiTe permmTh 3TU 3a/1a4l CAMOCTOSTENIbHO, HE 3aTJIA/IbIBasI B JICKIIHIO.
Ecnu Bamie pemieHue otauyaeTcsi OT IPUBEAEHHOTO, MPOAHATU3UPYUTE OTINYUSL.
Kak onu noBnusitoT Ha paboTy MporpaMmbl?

6. BrimomHuTe cBOM BapHaHT 3a1aHus (¢ Bammm HOMEpOM 1O CIMCKY TPYIIIBI) U3
paznena 6. OT4eT 1Mo BHITIOJHEHHUIO 3aJaHus 00s3aTEIBHO JOJIKEH COJIEPKATh
YCIJIOBHE 33/1a4y, aHAIN3 JaHHBIX (BO3MOXXHO, B BHJIe Tabiuibl «CocTaB
JAHHBIX» ), OJIOK-CXEMY, IPOrPAMMY.

7. Pa36epurte npumep Ha 00pabOTKY ABYMEPHBIX MACCHBOB — MATPHIL — U3
pazzaena 4. [lonpoOyiiTe penuTh 3Ty 3aja4y CaMOCTOSITEILHO, HE 3arjsbIBas B
nekuuto. Ecnu Bamne penrenue otimyaercst OT pUBEIEHHOTO0, POAHATUZUPYUTE
otiinuuns. Kak oHM MOBIUSIIOT Ha pabOTy NMporpamMmbl? BEITIOTHUTE CBOM BapUaHT
3a/IaHUs1 HA MaTPUIIbl U3 paszzena /.

2Kny oTueTOoB 0 MHAMBUAYaIbHBIM 3aJIaHUSIM pa3aeiioB S5, 6, 7. HanoMuHato, 4to
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nporpammy. OTYET MO JaHHOMY CEMHHAPY SIBJISETCS IEPBBIM Pa3/iesIOM pacueTHO-
rpadruyecKoil paboThI.

2. Kpamkasi uHcmpykyusi no co30aHur0 KOHcOoJIbHOU Cu++ npozpaMMbi
Win32 e cpede Microsoft Visual Studio 2008

1. Co3zpaiite npoekT (IMociaea0BaTEILHO BEIOPAB B MEHIO
®aiin nyuakr Co3garp IIpoekr).

2. B obGmacTtu TrmoB npoekToB (cieBa) pazpepuute Visual C++ u BeiOepute
rpymry Win32 . B okHe cnipaBa MIEIKHUTE
anemeHT KoHcoabHoe nmpuiioxenne Win32.

3. BBemuTe ums mpoeKTa U Manky Jjisi Hero.

[To yMOI4aHHIO UMS PELICHHUs, COACPHKALIETO IPOEKT, COBIIAJAET C UMEHEM
IIPOEKTA.
Haxxmure knonky OK, 4To0bI CO31aTh IPOEKT.

4. B oxne MacTepa npuioxkennidi Win32 cripaBa HaXKMUTE apaMeTPhbl
npuio:keHusi. B nmosryueHHoM okHe BbiOepuTe KoHCOIbHOE MpHIIOKEeHue U
IIycToi nmpoekT 1 HaxxMuUTe KHOINIKY ['0TOBO.

5. Ecnu okHo O003peBaTesib pemieHuil He OTKPHITO (0OBIYHO CIIpaBa),
OTKpOWTE ero, BbiOepaB B MeHI0 Bua myHkT O003peBaTe/b peleHuii.

6. JloGaBbTe HOBBIN UCXOMHBIN (ailsl B IPOEKT, BHITIOJHUB CICAYIOIIHIE
JICUCTBUS.

a. B oxHe O0o03peBareib pelieHU NETKHUTE MPABOM KHOMIKOW MBIIIN
nanky Maiabl HCXOHOT0 KOJA U IOCJIEeI0BATEILHO BIOEPUTE
nyHKThl /{lo6aBuTh 1 HOBBII1 dj1eMeHT.

b. B y3ne Koa Beidepute anement ®@aiia C++ (.Ccpp), BBeauTe ums (aiina
Y HaKMHUTE KHOMIKY /[00aBUTB.

CPP-gaiin nossutcs B nanke "Hcxoausie aitnbl" B okHe QO003peBaTeib
pemenuii u oTkpoercs B penakrope Visual Studio.

7. B (aiine, OTKpBITOM B peIaKTOpPE, BBEAUTE JOIMYCTUMBIN IPOTPAMMHBINA KO
Ha s3bike C++.

[Ipumep kona (3amaua 1.3.4):
#include <iostream>

#include <conio.h>

using namespace std;
void main()
{
double A,B,p,At,Bt; int N,i;
cout<<"A, B, p, N\n";



cCin>>A>>B>>p>>N;

At=A; Bt=B; i=1;

while (At>=A/2 && i<=N)

{
At=At-Bt;
Bt=Bt-Bt*p/100;
iI=i+1;

}

if (At<A/2)

{
i=i-1;
cout<<"i="<<i;

}

else
cout<<"Time is over'<<endl;

_getch();

}

8. Coxpanute daiin.

9. B mento [loctpoenue Beibepute IlocTpouTs penieHue.

10.B oxHe BbIxoaHbIe JaHHBbIE BHIBOISTCS CBEIEHUS O XOJ1€ KOMITUIISIINY, U
COOOIIEHHE O COCTOSIHUM MMOCTPOCHHUS.

11.B mento Otaaaka Beibepute koMany HauaTes oTiaaky (Mim HOKMHUTE
3eJICHBIN TPEYTOJIbHUK Ha MaHeIu HHCTpyMeHTOB). OOpaTuTe BHUMaHUE Ha
JIpyrue KOMaHsl MyHKTa MeHI0 OTJIaAKa U B JAJIbHEUIIEM TIPU
HEOOXOJMMOCTH UCTOIb3YUTE UX JIJISl TPACCUPOBKU MTPOIPAMMBI.

12.0tnagpTe nporpaMmy U NpOTECTUPYUTE €€ C pa3HbIMHU UCXOJHBIMU JaHHBIMHU.

13.3akpoiite mpoekT (Paiin/ 3aKpbITh MPOEKT).

14.0O1kpriBaTh cymecTByromuii mpoekT MoskHo TOJIbKO aktuBuzarueit daiina
MIPOEKTa C paciupernem .veproj yepe3 @aiin/ OTKPbITH MPOEKT WIN
HIEJTYKOM Ha TUKTOIPaMMe.



3. NMpumepbl 06pabomku 0OHOMEpPHbIX Maccueos

Ipumep 1. Jlan maccuB a w3 N osnementoB (N<10). Brrumciursb
MIPOU3BEICHUE DJIEMEHTOB MaCCHBA, MEHBIIINX 33JJaHHOTO 3HAYEHUS C.
Ta6muma 1. CoctaB qaHHbIX npumepa 1.

Nms Cmbica Tun Crpykrypa
HcxonaHple TaHHBIE
c 3aJIaHHOE 3HAYEHUE BEILECTB. IIPOCTast IEPEMEHHAs
YHCJIO JIIEMEHTOB MACCHBA HEbIN MpocCTas MepeMeHHas
a 3aJIaHHBI MacCUB BEILECTB. OJIHOMEPHBI MaCCHB

n3 10 »j1eMeHTOB

BbIXoaHbIC JaHHBIC

P IMPOU3BCACHNC 3JICMCHTOB BCIICCTB. IMpocTasd MepCMCHHaAA
MaCCHBa, YIOBJICTBOPAIOIIUX

YCIOBHIO
[IpoMeKyTOYHBIE TAHHBIE
[ CYETUHK 3JIEMEHTOB MacCHBa LENBIN IIpocCTast IEPEMEHHAs
k KOJIMYECTBO JIEMEHTOB, HEbIN MpocTas MepeMeHHast

YAOBJICTBOPAIOMIUX YCIIOBHIO

OO6paTuTe BHUMaHUE, YTO CTPYKTYpa MacCUBa a MpeJrosaracT OTBEACHUE MO/
a JecATH s4YeeK MmamsATh. B mporpaMme ONUCHIBAETCS MAacCMB a U3 JECHATH
AJIEMEHTOB, a HCHOJIb3YIOTCA Juiib mnepBble N Hux. I[losmp3oBarens maHHOU
MpOTrpaMMbl JTOJ>KEH MOMHUTh, YTO BBOJUMOE 3HAYEHUE YMCIIA JIEMEHTOB MaccuBa
noJbkHO HaxoauThesi B uHTepBasie 1<N<10. IIpoBepka KOPPEKTHOCTH BBEICHHOTO
3HaueHus N, HECOMHEHHO, YJIy4liwia Obl HAaJIeKHOCTh MPOTPAMMBI; C IIEJIBIO
VOPOIICHUS TpOrpaMMbl MBI HE JieJlaéM TakoW TpoBepku. [lns ycTpaHeHus
HEOOXOMMOCTH PaCIpEeNICHUs MaMITH TI0JI MACCHB «II0 MaKCUMyMy» B JII0OOM
AITOPUTMUYECKOM  SI3bIKE, TPEOYIOIIEM KOMIIWIALIMK, CIEAyeT HCIOIb30BaTh
OmnepaTopbl JTUHAMUYECKOTO paciupeAesieHus: NaMATH, HO 3TOT MaTepHall BEIXOJUT 3a
IPAHUIIBI TAHHOTO TTOCOOUSI.

biiok-cxema anroputma npuBesieHa Ha puc. 1.
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Puc.1. bnok-cxema nporpammbl npumepa 1
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ANTOPUTM HE CHJIBHO OTJIMYAETCS OT PACCMOTPEHHOTO B JIEKIIMOHHOM
npuMepe. OcTaHoBUMCS Ha pa3auuusax. JlJIsi HakamiuBaHUS TMPOU3BEICHUS
HEOOXOAMMO Tepel IUKIOM MEPEeMEHHOW P MPUCBOUTH HayajlbHOE 3HAYeHHe |
(ymHO)XeHHME Ha | He uW3MeHseT mpousBeacHue). [lepemenHas K HyxkHa s
BBISIBJICHUS CUTYyallMM OTCYTCTBHUSI AJIEMEHTOB, MEHBIIMX 33JaHHOTO 3HAYCHMUS;
pa3BUIIKA TIOCTIE IIMKJIA TO3BOJISIET OOHAPYKUTH 3Ty CUTYAIIHIO.

Jlanee npuBeieHa mporpamma.

include <stdio.h>
#include <conio.h>
#include <math.h>
void main()
{float a[10],c,p; int N,k,i;

printf("Beeaute N, c\n");

scanf_s("%d%f",&N,&c);

printf("Beemute maccus u3 %d snmementos\n",N);

/* Jlanee MUK AJIs TTO3JICMEHTHOTO BBOJAa MaccuBa™/
for (i=0; I<N; i++)

scanf_s("%f", &a[i]);/* lanee asroputm 1o 0J0k-cxeme™®/
p=1; k=0;

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

if (afi]<c)

{ p=p=a[il;

k=k+1;
}

if (k==0)
printf("Takux semenTor HeT\n");
else
printf(" p=%f\n",p);
_getch();
¥



Ipumep 2. [lan maccuB a u3 N snementoB (N<10). Halitu MuHUMaBEHOE
3HAYCHUE CPEIH PJIEMEHTOB MAaCCUBA U HOMED DJIEMEHTA C TAKUM 3HAYCHHEM.
Ta6muma 2. CocTaB JaHHBIX TpuMepa 2.

Nms CMmbica Tun Crpykrypa
HcxonaHple TaHHBIE
YHCJIO MJIEMEHTOB MACCUBA | LIEJIBII IpocTas epeMeHHas
a 3a1aHHBIN MAcCCUB BEILIECTBEHHBI | OTHOMEPHBIN MaccuB u3 10
1 3JIEMEHTOB

BrIxonHbIE JaHHEIE

min MUHHUMAJIbHBIM 2JICMEHT BEIICCTBEHHBI | IIPOCTasl IEPEMEHHAS
MaccHUBa 51

k HOMEP MHUHHUMAaJIbHOTO LICJIBIN IpocTasi IepeMeHHas
SJIEMEHTA

[IpoMeXXyTOUYHBIC JAHHBIC

i CUCTYHUK DJICMCHTOB HGJILIIZ IIpoCTasd IICPCMCHHA
MacCHBa

Biok-cxema anropuTMa npuBecHa Ha puc. 2. B Havase KaKa0ro BHITOJTHCHHUS
IIUKJIa MIiN — 3T0 MUHUMaJIbHOE 3HaYeHUe cpeau (i-1) mepBhIX AJIEMEHTOB MaCCHBA.
DT0 3HaUeHHEe MIN cpaBHUBaeTCs ¢ a[i] U B pe3ynabTare OonpeaeaseTcss MUHUMYM U3
IEPBBIX | DIIEMEHTOB MAaCCHBA; MIPH U3MEHCHHH TEKYIIET0 MHHUMAIBHOTO 3HAYCHHS
3a[IOMHHACTCS HOMEp D3JEMEHTa, Ha KOTOPOM JOCTHTaeTCs TEKYIIUH MHUHUMYM
(onepatop K:=i).
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Puc.2. Bnok-cxema nporpammbl npumepa 2

Ecnu MuHMManbHOE (OJMHAKOBOE) 3HAYCHHE MMEIOT HECKOJIBKO DIIEMEHTOB
MacCHBa, TO TPEJIOKEHHBIN aJITOPUTM BBIJACT HAMMEHBIIMNA U3 UX WHACKCOB; TIPU
HecTporoM HepaBeHCTBe (a[i]<min) Oyaer BbmaBaThcs HauOONbIIWMH HOMep. B
CUTyallud, KOTJa Haa0 ONPEACIUTh HOMEpa BCEX OJIEMEHTOB, HMEIOIINX
MUHHMAaJIbHOE 3HAYCHUE, AITOPUTM JIOJDKEH UMETH JIBa IMKJIAa 00paOdOTKU: B IIEPBOM
IIUKJIC JIOJDKEH OIpPENeIsITbCs MHUHHUMYM, a BO BTOPOM IO CpaBHeHHIO MIN=a[i]

HaXOJUTBCA HOMCpPaA 3JICMCHTOB.

#include <stdio.h>



#include <conio.h>
void main()
{float a[10],min; int N,k,i;

printf("Beeaure N\n");

scanf_s("%d",&N);

printf("Beemute maccus u3 %d snmementos\n",N);

/* Jlanee WMKII IS TTO3JIEMEHTHOT'O BBOAA MaccuBa™/
for (i=0; I<N; i++)

scanf_s("%f", &a[i]);/* lanee asroputm 1o OJ0K-cxeme™®/
min=a[0]; k=1;

for (i=1; I<N; i++)

if (a[i]l<min)

{ min=a][i];

k=i+1,;
¥

printf(" min=%f k=%d \n",min,k);
_getch();
¥



4. Mpumep obpabomku mampuy

Hana matpuna a u3 N ctpok 1 M cronbo (N<5, M<5). [lis kax1oit cTpoku
MaTPHIBl HAUTH CYMMY 3JIEMEHTOB M ONPENCTUTh YHUCIO CTPOK, JUIsl KOTOPHIX dTa
CyMMa TOJIOKUTEIIbHA.

Ta6nua 3. CocTaB JaHHBIX DpuMepa paszena 4.

Nmsa CMmbica Tun Crpykrypa
VcXo/1HbIE TaHHbIE
N YUCJIO CTPOK MaTPULIbI LEIIbII [IpOCTast IepeMEHHas
M YHCIIO CTOJIOLOB L[EJIbII [IpOCTas IEpEMEHHAs
a 3aJlaHHas MaTpuLa BEILIECTBEHHBIN | IBYMEPHBIA MACCUB
pazmepom 5*5
BBIXO/IHbIC TaHHBIE
[ CYETYUK CTPOK MATPHUILIBI L(EJIbII IIpOCTas IepEMEHHAas
S CyMMa 3JICMEHTOB 1-0i BEILIECTBEHHBIN | POCTas IEpEMEHHAs
CTPOKHU
k YHUCJIO CTPOK C MOJIOKH- L(EJIbIN IIpOCTas IEpEMEHHAs
TEJIbHOM CYMMOM 3Jie-
MEHTOB
IIpoMeXyTOUYHbIE TAHHBIE
] CUETYHUK CTOJIOLIOB L(EJIbIN IIpOCTas IepeMEHHAas
MaTpHULBI

OOpaTtvM BHUMaHUE, YTO CUUTAS S MPOCTOH NMepeMeHHO# MbI pe/IoJiaraem,
YTO 3HAYEHUSI CYMM BCEX CTPOK JOJIKHBI TTOCIEA0BATEIBHO 3aMUCHIBATHCS B OJIHY
A4eKy nMamMsaTu. B 3ToM cilyyae 6 00HOM yukje 1o CTPOKaM MbI 10JIKHBI
BBIYUCIIUTh CYMMY AJIEMEHTOB CTPOKH S, BEIBECTU S M CPABHUTH €€ C HyJIEM JIs
BbIuncaeHus k. MokHO OBLIIO OOBSBHTH S KaK OJHOMEPHBIM MacCHB (YHCIIO €0
AJIEMEHTOB PABHO YHCIY CTPOK MATPHIIbI); TOTJA aITOPUTM 00pabOTKH MOT ObI
COCTOSITh U3 08YX HOC1€008AMETbHBIX YUKI08 NO CHPOKAM: B TIEPBOM U3 HUX
BBIYHUCTISTUCH OBbI BCE AJIEMEHTHI MacCHBa S U HaKaIIMBaJIOCh 3HaueHue k, a Bo
BTOPOM MPOU3BOMICS ObI BBIBOJI 3HAUEHU AJIEMEHTOB MAacCHBa S.

Takum 00pa3om, 3TOT HECIOKHBIN IPUMEP WLTIOCTPUPYET J1BA OYEHb BaXKHBIX
MOJIOKEHHUSL:
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1) BBIOOp CTPYKTYpPHI JaHHBIX (IIPOCTAs IEPEMEHHAsI UM MACCHB) MOXKET OBITh
HEOJ/IHO3HAYCH;
2) BBIOOp CTPYKTYPHI JAHHBIX BIHSET HA aJTOPUTM.

brnok-cxema anroputma npuBeieHa Ha puc. 3,a. OOpature BHUMaHUE Ha
HyMmepanuio 0y0koB. Hymeparuss HyKHa Il CJHOXKHBIX OJOK-CXEM, KOTOpbIE HE
YMENIAIOTCS Ha OJHOW CTpPaHUIE WM HEKOTOphIe OJIOKM KOTOPBIX OTOOpaKaroT
0000IIeHHOE JEHCTBUE U TMOAJNEXKAT MOCNenymomend neranu3anuu. Hymeparus He
00s13aTEIbHO MPOU3BOJUTCA MOJPSi, HEKOTOPbIe OJIOKM MOTYT HE MMETh HOMEPOB.
Jns  paccmarpuBaeMol  OJOK-CXEMbI  SIBIsieTCS 0000HIEHHBIM OJOK 6, ero
CoJep)KaHuEe packpelTo Ha puc.3,0. OOpaTuTe BHUMaHHE Ha
3HAYKH, C TMOMOUIBI0 KOTOPBIX IIOKA3bIBAETCS CBS3b MEXKIY D G
UCXOJTHOM W TMOJYMHEHHOU Onok-cxemamu. IlojctaBuB B
UCXOJIHYIO0 OJIOK-CXeMy BMECTO OiioKa 6 ero pacmmu@poBKy, MOIYYUM AETaTbHBINA
aJITOPUTM pelIeHus 3a1a4u (cM. puc.3,B).

Pa3paboTaHHbI aNTOPUTM HUMEET KpPAmMHbBLL (6710HCEHHbL) WUKI: TEIO
LUKJIA, YIPABIIIEMOT0 IapaMeTPOM 1 - 3TOT LIUKJI HA3bIBACTCS 6HEUIHUM, - COACPKUT
LUK, VYOPAaBISIEMBbId MapaMeTpoM |, 6GHympenHuui yukia. llpencraBneHHas
KOHCTPYKIMSI TakK€ Ha3bIBACTCA UUKIOM Kpamuocmu (810xceHnocmu) 2.
3amMeTuM, YTO BHEIIHUM LUK (C mapamMeTpoM 1) 0OecrieunBaeT Nepexo] OT CTPOKU K
CTPOKE MAaTpHIIbl, BHYTPEHHUHN UK (C TapaMeTpoM j) oOecrednBaeT ABUKECHHUE 110
cTpoke (T. €. mepexo OT CTOJI0IIa K CTOIOIY NMpU (PUKCUPOBAHHOM 3HAUCHHH 1).
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[TporpamMma, HancanHas Mo GJIOK-cxema puc.3,B MPHUBEICHA HIDKE.

#include <stdio.h>
#include <conio.h>

void main()
{float a[5][5],s; int N,M,k,ij;
printf("Beegute N, M\n");
scanf_s("%d%d",&N, &M);
printf("Beegute matpuny %d * %d\n",N,M);
[* danee uukn gns Nno3nemMeHTHOro BBoga matpuubl™/
for (i=0; I<N; i++)
for (j=0; ]<M; j++)
scanf_s("%f", &ali][j]);/*Lanee anropntm no 6nok-cxeme*/
k=0;
for (i=0; i<N; i++)
{
s=0;
for (j=0; j<M; j++)
s=s+al][]];
if (s>0)
{ k=k+1;
}
}

printf(" k=%d \n",Kk);
_getch();
}

5. BapuaHmbi uHOugudyasbHbIX 3a0aHull Ha pa3pabomky anzopumma
CO CJIOXHbIM ycJiogueM rpodosLKeHUSs Yukna

1. A—mnHadvanbHas CTOMMOCTH OOOpymOBaHUS. B mepBBI TOM SKCIUTyaTallUuH
CTOMMOCTh OOOPY/IOBaHUSI CHUXaeTcs Ha B py0., a B K@Kl CICIYIOMHN roj
CHIPKEHHME CTOMMOCTH yMEHbIaeTcst Ha p % (OTHOCUTENIBHO MPEALIAYIIEro To/a).
Omnpenenutpb, Yepe3 CKOIBKO JIET CTOMMOCTh 000pPYIOBaHUSI CTAHET MEHbIIe A/2.
PaccmarpuBats cpok He 6osee N jer.

2. Haunnas ¢ sHBaps Ha CYeT KJIMEHTa B Hadaje Mecsla mnepeBogutcs Z pyo.
(3apabotnas mnata) u cHuMaercs K pyO. (KOMMyHaJIbHBIE YCIIYTH); B KOHIIC
Mecsilia MPOU3BOAMUTCS HauduclieHue p % oT HakoruieHHOW cymmbl. [locnemno-
BATEJIbHO MECHI] 32 MECSIIIEM CYMMUPYs HAUUCIISIEMbIE TPOLEHTHI, OMPEICIUTh UX
CyMMY 3a TOJ. BBIYHCIIEHHUST TOCPOYHO MPEKPATUTh, €CIIM B KAKOM-TTHOO MecsIIe
3Ta CymMMa MPEBBICUT 3HAYEHUE A.
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10.

Cpennsis  3apaboTHasi miiata B sHBape coctaBwia Z py0., a CTOMMOCTb
noTpeduTenbckoi kop3unbl —K py0. [lpennonaraercs, 4To eXXeMeCSYHbIA POCT
3apa0OTHOM TMJaThl CcOCTaBUT p %, a mnoTpeduTeNnbckoil Kop3uHbl ( %.
[TocnenoBareabHO BHIBOAUTH 0KHIAEMYIO PA3HOCTh MEXIY CpeAaHel 3apaboTHOM
aTod M CTOMMOCTBIO TOTPEOUTENbCKOM KOp3uHbl B (heBpane—iekadpe.
Brruncnenust 10Cpo4HO MPEeKpPaTUTh, €CIIH PA3HOCTh CTAHET OTPHUIATEIILHOM.
KnneHT nepeBoautr Ha OaHKOBCKMM cUeT B Hayajie Kaxjaoro mecsua A pyo.,
OaHKOBCKasi exeMecsuHasi cTaBka p %. OnpenenuTs, 4epe3 CKOJIbKO MECSIIEB
HAKOIUIEHHAsi CyMMa MPEBBICUT B pyO., MpH YCIOBUHU, YTO HAYAJIbHBIA BKJIAJ
paBeH Hymo. I[locme N-ro Mecsiia BbIUKCICHHS NPEKPATUTh, JaXe €CIu
TpeOyeMas cymMa He OyJIeT NOJIy4eHa.

. KimuenT nomnosxun B 0aHK (0OHOKpaTHO) A py0. U JaJl MOPYUYCHHUE MEPEUUCIISTH B

Havaje Kaxjaoro mecsia B py0. Ha apyroi cuer. Ha ocraBiyrocs cymMmmy B KOHIIE
Ka)XJIOro Mecsia Hauucisercs p %. Haiftu, yepe3 CKOJIBKO MECSIEB OTYHCICHUS
OyIyT HEBO3MOXHBI (T. €. OCTaTOK BKJaJa cTaHeT MeHblle B). BeiBecTu Takke
octatok BkJana. [locme N-To Mecsla BBIYMCICHHUS NPEKPaTUTh, NaKE CCIIH
OCTaTOK OyneT OosbIie B.

. B crpane ¢ Hacenenuem N MiH 4enoBek B Omwkaifmme M JeT IPOTHO3UPYETCs

CPEIHUN €XETOAHBIN MPUPOCT HaceleHus p %. Jlonsd HacenmeHus, 3aHITOTO B
MPOMBIIJICHHOCTH, B JaHHbIH MOMEHT paBHa a % U TpeAmnoiaraeTcs ee
eXerogHoe yeenuueHue Ha ( %. OnpenenuTs, Yyepe3 CKOJBKO JIET YUCIEHHOCTb
HACEJICHUsI, 3aHSATOT0 B MPOMBIIIJICHHOCTH, NMPeBbICUT C MIIH 4es. Beruucienus
JIOCPOYHO MIPEKPATUTD, €CIIU MPEBBIIICHUE HE OYIeT TOCTUTHYTO Yepe3 M JierT.

. K Havany okTs0ps Ha OBOIIHOM CKJaie XpaHWwioch A T oBomiei. Exemecsuno

JOJDKHO M3bIMaThCs B T s mpojaxu. EcTtecTBeHHas exemecsyHas yObLIb
MpEANoIaraeTcsi MOCTOSTHHON U paBHOU p %. OnpenenuTs, Ha CKOJIBKO MECSIEB
XBaTUT 3amaca OBOLICH. DBpIUMCIEHHS JIOCPOYHO  MPEKPATUTh  IIOCIE
PacCCMOTPEHHUS JECATOTO MECsIa XpaHESHUsI (UIOJIS).

. HavanbHast ctoumocth oOopynoBaHusi paBHa A py0O. 3a MEpBBIA TOJ AKCILTya-

Talldd CTOMMOCTH (BCJICJICTBUE aMOpPTU3AIlMU) YMEHbIIWJIAch Ha B py0., 3a
BTOpOU rog—Ha B/2 py06., 3a Tpetuii ron—=+a B/3 py0. u 1. 1. [locnenoBarenbHo
BBIYUCIISIE CTOMMOCTH 00OpyaoBaHusi uepe3 1,2,3, ... JeT DJKCIUlyaTaiuw,
OTIPEICTNTh, Yepe3 CKOJBKO JIET OHAa CTaHET MEHbIIe 3agaHHOro 3HaveHHs C.
PaccmarpuBath cpok He 6omee M jer.

. BxxemecsiuHast 3apruiata ciyxamiero coctanisieT Z pyo. B ssHBape oH nepeunciaui

Ha cyeT B OaHKE IMOJOBUHY 3apIliaThl, B peBpajie—OJHY TPETh, B MapTe —OHY
4eTBEepTh U T. . Exxemecsunas craBka OaHka paBHa p %. OnpenenuTthb, depe3
CKOJIbKO MECSIIEB HAKOIUICHHasi cyMMa MOpeBbICUT 3HaueHue C. PaccmaTpuBarthb
CpOK He 0oJiee OTHOTO ToAa.

CebecTonMOCTh TOBapa Ha MOMEHT Hayaja €ro MNpou3BOJCTBa paBHA A pyo.
[Ipennonaraercsi, 4To 3a MEPBBIA rOj MPOU3BOJCTBA OHA CHU3UTCA Ha p %, 3a
BTOpOoii—Ha (p/2 )% (10 CpaBHEHHIO C TPEIBIIYIIAM TOJOM), 3a TPETHH—HAa
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11.

12.

13.

14,

15.

16.

17.

18.

(p/3) % u T. 1. OnpeaenuTtb, 4epe3 CKOJIbKO JIET Ce0ECTOMMOCTh CTAHET MEHBIIE
C. PaccmatpuBath cpok He Oosiee 10 mer.

HavanpHblii BKIaJ KIHEHTa COCTaBWI A py0. B mepBsIii MecsIl cTaBKa 1Mo BKJIATy
coctaBuia p %, B KaXKIbI CICAYIONIUI MeCSI] OHa Oy/IeT yBennuuBaThes Ha ( %.
Omnpenenuthb, yepe3 CKOJIbKO MECAIEB HAaKOTUICHHAs CyMMa cTaHeT Oosbiie 2A4.
PaccmarpuBath cpok He O6osee M MecsesB.

Ha cuer xiMeHTa B Hayane MEpBOro Mecsia mnoctymnaer A py0., B Hadaje BTO-
poro—24 py0., ..., B Hagane M-ro—MA py0. [locie mocTymienus cymma cpasy
nepeBogauTcs B noiapel. Kype nomnmapa B mepBoM Mecsine paBeH K, a 3aTem
ekeMecssyHo wm3MeHsieTcss Ha ( %. BEkemecsunas OaHKOBCKas CTaBKa TIO
JOJUTApOBBIM  BKJIagaM paBHa p %. Omnpenennutb, dYepe3 CKOJIBKO MECSIEB
HaKOIUIEHHass cymMma (B JoJUlapax) MPEeBbICUT 3aJaHHoe 3HaueHue C.
PaccmaTpuBath cpok He 60s1ee 0AHOrO roja.

Ha oBomHoM cknazne xpaHuioch 4 T kaproderns. B koHiie nepBoro mMecsua ObLIo
U3BATO B T A MpOaaxKd, B KOHIe BToporo—1,1B 1, ..., B KoHiie M-ro—|[1+(M-
1)/10]B T. EctecTBeHHas exeMecsuHas yObUIb TPEAINONAracTcs MOCTOSHHON M
paBHOI p %. OmnpenenuTs, 4epe3 CKOJIbKO MECSIEB KOJIMYECTBO KapTodens Ha
CKJa/ie CTaHET MeHblue 3anaHHoro 3HaueHus C. PaccmaTtpuBath cpok He Oolee
10 mec.

B mnepBblii rox sKkcmilyaTanuu He(TAHAas CKBaXKMHA Jana M MIH T HeE(TH.
[Ipeanonaraercs, 4To BO BTOPOM TojJ A0ObIYa HEPTH yBeIU4YUTCA Ha p %, B
tpetuii—Ha (p+10) % (M0 cpaBHEHWIO C MPENBIIYIIUM TOJIOM), ..., B N-ii—Ha
[p+10(N-2)] %. Onpenenutb, yepe3 CKOJBKO JIET J0ObIYa MPEBHICHT 3aaHHOE
3Hauenue C. PaccmaTtpuBath cpok He Oosiee 20 Jer.

CpenHsss TpPOAODKUTEIBHOCTh JKM3HM HAceleHUs peruoHa paBHa A JieT.
OsxkupaeTcst ee eXeroaHblil pocT Ha p % BCIEACTBUE YIYUIIEHUS MEIUIIMHCKOTO
oOciyxuBaHus W Ha Q JeT BCIeACTBHE YJIy4llIeHHs 3KoJoruu. OmpenenuTs,
yepe3 CKOJIBKO JIET CpelIHss NPOAODKUTEIBHOCTh >KU3HHM MpeBBICUT 60 JeT.
PaccmarpuBats cpok He 6osee 30 ner.

Jloxon npennpusTHs B TEPBbI IOl €ro CylecTBOBaHHS cOCTaBUI A Y. e.
[Tpennonaraercs, yTo n0X0A OyJIET yBEIWYUBATHCS €XKETOJHO Ha B y.e. 3a cueT
PKOHOMHHU MaTepuajoB W Ha p % 3a CUET HCIOIH30BAHMS HOBBIX TEXHOJOTHI.
Omnpenennutb, 4Yepe3 CKOJBKO JIET JJOXOJ TMPEBBICUT 3amaHHoe 3HaueHue C.
[Iporno3 cnpaBeyiuB B TeueHue He Oosiee yem 10 Jier.

[Tyctb B HEKOTOpOWl cTpaHe A4 4Yel. CcTpajaeT HEKOTOPHIM 3a00JeBaHUEM.
[Ipeanonaraercss CHUXEHUE 3TOro uuciaa Ha p % 3a cyeT NPOPUIAKTUKH
3a0oneBanus 1 Ha Q Yen. B pe3ynbTare MPUMEHEHHS] HOBBIX METOJOB JICUCHHUSI.
Omnpenenutb, 4epe3 CKOJBKO JET YHCIO0 OOJIbHBIX YMEHBIIUTCS B 2 pasa.
PaccmarpuBath cpok He 6osee uem 20 meT.

3apaboTHas TUIaTa CHEIUaNKMCTa cocraBisier A pyo., Kypc nosuapa—~B pyo.
[Tpenmonaraercs exxeMecsyHOE YBEJIMYEHHE 3apa0OTHOM IUIaThl B pyOnsx Ha
(p+K) % (1o oTHOIIEHWIO K 3apabOTHOM IUIaTe MPEIbLIYIIEero Mecsia, K—Homep
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19.

20.

21.

22,

23.

24,

25.

26.

TEKYIIEro Mecdlla), U MPOTHO3UPYETCs H3MEHEeHHe Kypca jnojuiapa Ha ( %.
Onpenenuth, Yepe3 CKOJBKO MecsleB 3apabdOTHas IUlaTa CHenuaiucTa B
JI0JIJTapOBOM dKBUBasieHTe yBeianmuutcs Ha 50 %. PaccMmarpuBarh cpok He Oonee
OJIHOTO TOJ1a.

HavanbHast croumocTs npoaykra paBHa A pyO. [Ipenmnonaratorcs exeMecsyHOe
YMEHBIIIEHUE 3TOM CTOMMOCTH 3a CUET COBEPIICHCTBOBAHUS TEXHOJIOIMU Ha P
py0. u exeMecsuHOEe yMEHbIeHMe Ha ( % 3a cueT CHUXEHUS CTOMMOCTH
MatepuanoB. OnpenenuTb, 4epe3 CKOJBKO MECALEB CTOMMOCTh YMEHBIIUTCS
6onee uem Ha 20 %. PaccmaTpuBaTh Cpok He 0o0Jiee OJHOTO TojIa.

Hacenenue ctpansl coctaBiasieT 4 MiH 4en. B mepBblii roa HaOmoAeHUR
MPOTHO3UPYETCA PpPOXKAAEMOCTb p % 0OIlIeld YUCIEHHOCTH HAcCEleHHs, BO
sropoii—(p+Q0) %, B Tpetnii—(p+2Q) %, .., B M-ii—[p+(M-1)Q] %.
OnpenenuTp, 4epe3 CKOJIBKO JIET YUCIO POXKACHHBIX 3a o/l MPEBBICUT 3aIaHHOE
3nauenue C. PaccmaTtpuBath cpok He Oosiee 50 JerT.

JInuHa 1MIOCCEHWHBIX JOPOr HEKOTOPOTO pailoHa COCTaBiIseT A KM. 3a NEPBBIM OT
paccMaTpruBaeMOro MOMEHTA TOJ] TUIAHUPYETCs UX yBelndeHue Ha p %, 3a BTOpoi
ron—Ha (p+10) %, ..., 3a M-ii ronr—mna [p+10(M-1)] %. Onpenenauth, yepes
CKOJIbKO JIET JJIMHA IIOCCEHHBIX J0opor mpeBbicuT 3HaueHue C. PaccmaTpuBath
cpok He 6osiee 10 ner.

VYpoxkailHOCTh MIIIEHUIIBI B TOJ Ha4aJla pa3padOTKU IETMHHBIX 3€MeNlb COCTaBUIIA
A u/ra, 3arpatel Ha ee moiaydeHue—B pyO./ra. CymiecTByeT MPOTrHO3, YTO B
MOCJEAYIONIME TOJbl YPOXKalHOCTh OYyJeT yMeHbIIaThcsi Ha P 1yra B TOJ TpHU
yBenuueHun 3atpar Ha ( %. OmnpenenuTs, 4epe3 CKOJBKO JIET CeO0ECTOMMOCTh
niieHuibl yBenuuutes Ha 50 %. PaccmaTtpuBath cpok He 6ogiee 20 Jier.
Pe3epByap comepkut P Kr JIETy4ero BemecTBa. B Havane KaxkabpIX CyTOK U3 HETO
u3bIMaeTcs 1’ KT BEIIECTBA. 3a CYTKU yieryuuBaeTcs ( % BemectBa. OnpeaenuTs,
yepe3 CKOJIbKO CYTOK Macca BEIIECTBa B pe3epByape yMeHbIUTCsa Oosee yeM B 10
pa3. PaccmarpuBats cpok He 6onee 30 cyT.

O3epo comepxut A kM® Bombl. Exeromno o6beM BOmbl yMeHbraercst Ha p %.
Ecnmu moctpouts Ha Oepery 3aBojl, TO 3TO MPUBEIET K JIOMOJHUTEILHOMY
KErOIHOMY YMEHBIICHHIO 00beMa BOIBI Ha B kM°. ONpeenTh, 4epe3 CKOIBKO
JIET, MPU YCIOBUU CYILECTBOBAHMS 3aBOAa, 00bEM BOJbI B 03€p€ CHUBHUTCS B 2
paza. PaccmatpuBath cpok He Oosiee 50 jerT.

1 kBT anektposHeprun CTOoUT A pyO., CpeAHsis CeMbs U3 UETHIPEX YEeTOBEK
notpebiisieT B paccMarpuBaemblil mecsil 200 kBT anextpoaneprun. B 6mkaitme
12 Mec. npeamnoaraeTcsi €XeMeCIYHbIN pOCT CTOMMOCTH 3JIEKTPO3HEPTrUur Ha p %0
u notpebnenus snekTpodHeprun Ha S50 kBt. OnpenenuTs, 4Yepe3 CKOJIBKO
MeCSIIEB cpelHue (B MeEcCsll) 3aTpaTbl CEMbU HA AJIEKTPOIHEPTHUIO IMPEBBICIT
3aganHoe 3Hauenue C.

®dupma >KemaeT OTKPHITh CYET B KOMMEPYECKOM OaHke moja p % TOMOBBIX H
HakonuTh Ha HeM cymmy C $ st MmonmepHu3zaimu obopymoBanusi. ExxerojHbie
OTUHCIICHHS Ha cueT paBHbl B. [locnenoBarenbHO roj 3a ro0M CyMMUPYSI TIOCTY-
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MAIIME OTYUCICHUS U HAKOIUIEHHBIE MPOLEHTHI, ONPEIEIUTh, Y€PE3 CKOJIBKO
JeT OyAeT mojyyeHa HeoOXouMasi cymMmMa. BbrduciieHust peKkpaTUuTh, €ClId CPOK
HAaKOIUICHUS MTPEBBICUT M JIET.

27. B HekoTOpoil cTpaHE TMPOTHO3UPYETCS €XKEroJAHOE YMEHbBIICHHE 4Yucia
aBTOTPAHCIIOPTHBIX aBapuil Ha p % (IO OTHOILIEHHUIO K MPEAbIAYIIEMY Toly) 3a
CUeT YJIYYIICHHUs] COCTOSIHUS aBToTpaHcropra W Ha C aBapuii 3a cyer Ona-
roycrpoicrtsa gopor. Omnpenenutb, 4Yepe3 CKOJIbKO JET KOJUYECTBO aBapuil
CTaHET MeHblle 3HaueHus M. [IporHo3 crnpaBeIMB TOJBKO Ha JECATHUIECTHUMN
CPOK.

28. IIporHO3WpyeMBIi TIPUPOCT | YHCICHHOCTH HACENEHUS HEKOTOPOW CTpaHbl B
TeueHue Onmxanimux M net Beipaxaercst Gopmysoi

rae 7T0—3ananHas KOHCTaHTa, K—YueIIo JIeT, IpOoIIC/IINX ¢ Havaia Ha-
omoaeHus. OnpenenuThb, 4epe3 CKOJIBKO JIET YHCICHHOCTh HACCIICHUS TTPEBBICUT
3Ha4YEHHE P, eCiu ee HaYaJIbHOE 3HaUeHHne paBHO PO).

6. BapuaHmbi uHOueudyasnbHbix 3a0aHull Ha NPoeKmMupoeaHue
anzopumma obpabomku 0OHOMEPHbIX Maccueos

B npuBeneHHbIX HUXKE 3a/1ayax 3HaueHus A, B (eciii oHU eCTh B BapuaHTE) U
BekTopa X u (unu) Y 3a7a10TCS BBOJIOM; N — pa3Mep KaxkJI0ro U3 BEKTOpoB X U Y.

1. Kaxmas mapa (X¢ ,Yx) mpeacraBiseT KOOPIWHATBHI OAHOH M3 N TOYEK Ha
mockocTy. OnpenenuTh, y KaKOro Yucia TOYeK MOoJI0KUTEIbHA Kak adbciucca Xy,
TaKk ¥ opauHata Yy, IJis MPOYMX TOYEK HAWTH CpelHee pPacCTOSHHE /10 Hayaja
KOOp/IMHAT.

2. PaccmoTtpeB Bce mapbl (Xy,Yk), MOJICYUTATh CIIy4au PAaBEHCTBA DJIEMEHTOB Taphl;
HaWTHU TakKe cpenHee apudMeTnieckoe yucesn BekTopa X.

3. IMonyunts Bextop T mo mpaBmiry Ty = max (X ,Yy), K = 1,2, ... ,n; moacuuraTh
AJIEMEHTHI |y, TOJYYUBILINUE 3HAYEHUS DJIEMEHTOB Xy.

4. I3MeHUTh KaXKAbIM MOJIOKUTEIBHBIA 3JIEMEHT BEKTOpa [, MOJIEIUB AJIEMEHT Ha
€ro HOMEp, a OTPULIATENBHBIE JIIEMEHTHI — TOJACYUTATb.

5. Kaxpnas mapa (X, Yi) 3a71a€T JJIMHBI CTOPOH MPSIMOYTOJIBHUKA; HAUTH YHCIIO TEX
MPSIMOYTOJILHUKOB, IJIOIIA/Ib KOTOPBIX OosbIie A.

6. Haiitu yucio nl oTpunatenbHbIX 21eMeHTOB BekTopa X u ux cymmy Cl u uuncno

N2 MOJIOKUTENBHBIX DJIEMEHTOB BekTOpa Y U ux cymmy C2.
Xk, Xk>0

7. Tlonyauts BEKTOp | MO IIPABUITY Tk =
v p P y 0, Xk<0k=1,23,..,n,

a TaKKC IoACYUTATh YHCIIO Hyﬂeﬁ B IIOJIYy4YCHHOM BCKTOPE T.
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10.
11.
12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

. Hatitu uymncio wu IMPOU3BCACHUC IIOJOKHUTCIIbHBIX JJICMCHTOB BCKTOpPaA X,

yIOBJICTBOPSIONIUX TpeboBanuio Sin X, < 0.
[Tapa (X, Y) mpencTaBisieT KOOpAWHATHI OJTHOM M3 N TOYEK Ha mtockoctu. Haittu
YHCII0 TOYEK, Y KOTOPBIX opanHaTa Yy 00JbIe aOCIHCChl X U CYMMY PacCTOSHHMA
OT TIEPBOM TOYKHU JI0 OCTATBHBIX TOYCK.
Haiitu cyMMy 1 9nCII0 37IEMEHTOB BekTOpa X, Uit KOTOphIX |[Xi—A|<B.
Haiitu cyMMy 1 9nCII0 37IEMEHTOB BekTOpa X, U1t KOTopbIX |[Xi—A|<B.
3aMEHUTh KaXIbld HEMOJIOKUTEIbHBIA 3JIEMEHT BeKTOopa X aOCOJIIOTHOM
BEJIMUMHON UMEIOIETO TOT K€ HOMEp dJIEMEHTa BekTopa Y U MOACUUTATh YHCIIO
TaKHUX 3aMEH.
[Tapa (X, Yx) npencraBiasieT KOOpAUHATHI OJHOU U3 N TOUeK Ha rnockoctu. Haittu
YHUCJIO0 TOYEK, HAaXOSAIIMecs BHE Kpyra AUamMeTpoM B, IEHTp KOTOporo mmeer
koopauHatel X0, YO.

1-sinXk, Xk >0
Honyuurs Bexrop T 1O mpaBuiy - 1-cosXk, Xk <0k=1,23,...,n,

a TakXKe IMOJICYUTATh YHNCIIO HEOTPUIIATEIBHBIX 2JIEMEHTOB Xi.

Haiitn cpennee apudpMeTHUECKOE IOJIOKHUTEIbHBIX JJIEMEHTOB BeKTOopa X,
HMCIOIIMX YeTHBIH HOMEp, U CpeaHee apupMeTHUecKoe OTPHUIATeIbHBIX
AJIEMEHTOB BEKTOpa Y, UMCIOITUX HEYCTHBIM HOMED.

Hatitu JS.-5,, The Sw Sy — cpenHue apudmeTHUECKHE TOJIOKHUTEIbHBIX

AJIIEMEHTOB BEKTOPOB X U Y COOTBETCTBEHHO.

B BekTope X moacuuTaTh 4YMCIIO HyJIeH U 3aMEHUTh OTPULIATEILHBIC JIEMEHTHI UX
a0COIOTHBIMU BETUYMHAMMU.

[Tapa (X« , Yy) mpencraBiiseT KOOPAMHATHI OJHOM M3 N TOYEK Ha IUIOCKOCTH.
[loacunTtarh, CKOIBKO M3 HUX JIEKHUT B KBaJpaTe C JUIMHOW CTOPOHBI A, LIEHTp
CUMMETPHUHU KOTOPOTO HAXOJIUTCA B Hayalle KOOPJIMHAT, @ CTOPOHBI MapajieIbHbI
KOOPJIMHATHBIM OCSIM.

Haiitu cpennee apudMeTnueckoe 3JIEMEHTOB BEKTOpa X, UCKIIOYas HYJIU, U
YHUCJIO HEMOJIOKHUTEIbHBIX 3JIEMEHTOB BEKTOPA.

Hatitn otnenpabie cymmbr S1, S2 u konmmdecTtBa N1, N2 snemeHTOB Xy, 3HAUCHHUS
KOTOPBIX COOTBETCTBEHHO O0JbIlie A 1 MeHbIle —A.

Bobruncnute Ky0 cyMMbl M OOIIE€e YHCIO 3JIEMEHTOB BeKTopa X,  YIOBIIe-
TBOPSIFOIIUX YCIOBHIO Xy < A/2 win ycnosuto A < X< B.

[TogcunTaTh 4YHCIO OTPUILATENBHBIX JJEMEHTOB BEKTOpa X, a KaX[IbIi
MOJIOKUTENIBHBIA €r0 3JEMEHT W3MEHUTh, YMHOKUB HAa MPEIbIIYLIUN AJIEMEHT.
[lepBbIit 51eMEHT JOKEH OBITh OTPUIIATETHHBIM.

Onpenenuts uncio npousBefaeHud Xy Yy, YAOBIETBOPSIOMUX TpeOoBaHUIO X Yy
< A (HOMep K y 3JIEMEHTOB OJIMHAKOB) I CYMMY S 3THUX MTPOU3BEICHHIA.

Haiitu cpennee apudmeTnyeckoe TeX OSJIEMEHTOB BeEKTopa X, KOTOpbIe
YIOBIETBOPSIOT TpeboBaHuto X¢ < X;, U cpeaHee apudmeTHueckoe BCex
AJIIEMEHTOB BeKTOpa X.
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25,

26.

27,

28.

HaliTu cyMMy M 4HCIO TOJIOKHUTENBHBIX JJIEMEHTOB BeKTOpa X, KaXIbld W3
KOTOPBIX 00JIbIlIE UMEIOIIETO TOT K€ HOMEP 3JIEMEHTa BeKTopa Y.

B BekTope X M3MEHUTh 3HAYCHHUS MOJIOKUTEIIbHBIX JIEMEHTOB, YMHOXKUB Ha B, a
OTpULIATEIbHBIE 3JIEMEHTHl YMEHBIIUTH BJBOE;, 3aTE€M IMOJACUYHUTATh, CKOJBKO
OKa)KETCs DJIEMEHTOB, a0COJIIOTHAS BEJIMYMHA KOTOPBIX HE MpeBbIIIaeT A.

3anaTh 3HaYCHHS Y| TEM dJIEMEHTaM Xy, ISl KOTOPBIX BBIMTOIHSECTCS ycioBue Xy —
Y| <A, 1 TOJICYUTATh YUCIIO H3MEHEHHBIX 3JICMCHTOB.

3aMEHUTH 3HAYCHHUSI JIEMEHTOB BEKTOpa Y 1O MPABUITY

Yk ‘Xk <Yk
Xk =Yk |[Xk>Yk, k=1,2.3....n:

MOACYUTATh CIydyad paBEHCTBA UCXOJHBIX 3HAUeHUU X¢ U Yy .

Yk:

7. BapuaHmbil uHOugudyasibHbIX 3a0aHuUll Ha NMPoeKmMupoeaHue
aszopumma obpabomku mampuy,

Jana matpumna 4 u3 N cTpok U M ctonboB. Criocod 3aganus N 1 M

ONPEAEIAETCS CPEON MPOrpaMMHUPOBAHNS M YKA3aHUSAMM IIpernoiaBaressa. Matpuiy

A He00X0IMMO BBOJIUTH U BBHIBOJUTH (€CITU €€ DJIEMEHThI ObUTH U3MEHEHBI)

IOCTPOYHO.

1.
2.
3.

o o~

10.

11.

12.

OnpenenuTs YUCIO HYJEBBIX AJIEMEHTOB B KaXKJI0M CTPOKE MATPUIIBI.

3aMEHUTH 3JIEMEHTHI MATPULIbI, PAaBHBIE HYJIIO, HA 3aJJaHHOE 3HAUYCHUE.

Haiitu cpennee apudmeTnyeckoe 3JEMEHTOB MATPHUIlbl, MEHBIIMX 3aJaHHOTO
3HAYECHUSI.

BriBecTH MHIEKCHI SJIEMEHTOB MATPULLbI, PABHBIX HYIIIO.

JIns Ka)K10M CTPOKM MaTpUIbl HAWUTU NPOU3BEACHUE OTPULIATEIIbHBIX JIEMEHTOB.

. JIst kaxkzmoro  CcTojiOIla  MaTpWIbl  BBIYHCIHTL CpefHee apudmeTrnyeckoe

AJIEMEHTOB, MEHBIIIUX TIEPBOTO DJIEMEHTA ATOTO CTOJOIA

OnpenenuTs YHUCIO OTPULATETBHBIX W YHCJIO TOJIOKHUTEIBHBIX DJIEMEHTOB
MaTpPHIIBI.

DneMEeHTBl MAaTpHIlbl, a0CONIOTHAsS BEIMYMHA KOTOPBIX OOJIBIIIE 3aJaHHOTO
3HaueHus C, pazaenuts Ha C.

OnpenenuTs YKHCIO 3JIEMCHTOB, MEHBIINX 3aJaHHOTO 3HAYCHHUS, JUISI KaXKIO0Tro
CTOJIOIIa MATPHUIIBI.

B kaxxmom cTon01e MaTpHUIlhl 3aMEHUTD HYJIEBBIC 3JIEMEHTHI 3HAYCHUEM IIEPBOTO
AJIEMEHTA 3TOTO CTOJIOIA, KOTOPBIHA MPEAIoaracTcs He paBHBIM HYIIIO.

JIist Kaxaoro cTosidlla MaTpUIlbl HAWTH cpeaHee apu(METHIECKOE IJIEMEHTOB,
OOJNBIINX HYJISI, HO MEHBIITUX €TUHUIIBI.

Haiit HOMEpa CTpOK MaTpHIlbl, CyMMa 3JIEMEHTOB KOTOPhIX MeHbIIe 0.
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13.

14.

15.
16.

17.

18.
19.

20.

21.

22,

23.

24,

25,

26.

27,

28.

29.

Brraucnuth mpou3BeicHUE MOJOKUTEIBHBIX AJIEMEHTOB IS KaXKJI0ro CToJsdIa
MaTpHIIBI.

OnpenenuTs YUCIO OTPULATEIBHBIX W YHUCIO MOJOKHUTEIBHBIX 3JIEMEHTOB B
Ka)XJI0M CTPOKE MATPHIIHI.

Haiiti 4nciio cTpok MaTpuIibl, CyMMa 3JIEMEHTOB KOTOPBIX MeHbIIIE (.
Brluncnuth Npou3BEJEHUE TEX JJIEMEHTOB MAaTPHIIbI, KOTOpbIie OoJibiie £, HO
menbine H (E u H — 3agannble 3HadyeHus, E < H).

Beraucnuth 00IIyI0 CyMMY 3JIEMEHTOB T€X CTPOK MAaTpPHIIbI, TIEPBBIA 3JIEMEHT
KOTOPBIX MOJOKUTEIICH.

Bce orpuiiatenbHbie 3J1IeMEHThBI MAaTPUIIbI 3AMEHUTH KBaIPATOM UX 3HAUCHUH.

JI1s ka0 CTPOKHM MaTPHIIBl OMPECTUTh YUCIIO JIEMEHTOB, OOJIBIITNX MTEPBOTO
AJIEMEHTA ATON CTPOKH.

OmnpenenuTs YUCIO CTOJIOIOB  MATPHUIIBI, CyMMa 3JIEMEHTOB  KOTOPBIX
MIOJI0KUTEIIbHA.

JInst KaKJI0M CTPOKM MATpUIIbl ONPENCIIUTh MPOU3BEICHUE JIEMEHTOB, MEHBIITUX
MOCJICAHETO AJIEMEHTA STON CTPOKH.

BriBecTu  HOMepa  CTOJOIIOB,  NPOMU3BEICHUE  DJIEMEHTOB  KOTOPBIX
MEHBIIIC €TMHUIIBI.

OTpunatenbHble 3JIEMEHThl MATPHUIlBl 3aMEHUTHh Ha HyJIb. ONpeneiuTh YUCIO
3aMEH, C/ICJIaHHBIX B K0l CTPOKE

BriBecT HOMEpa TE€X CTPOK MATPHIbI, B KOTOPHIX YHCJIO TOJIOKUTEIbHBIX
9JIEMEHTOB OoJIbIIe M/2.

Beraucnuth 001Iyt0 CyMMYy 2JIEMEHTOB T€X CTPOK MATPHIIBI, TTOCICTHUN dJIEMEHT
KOTOPBIX PaBEH HYJIIO.

[TonmoxuTeNbHBIE 3JEMEHTBI MAaTPHUIlbl YBEJIWYUTh B 2 pa3a, a OTpHUIlaTEIbHbIC
3aMEHUTH HA HYJIb.

Jns kaxkjaoro crtosiOlla HaWTH MPOU3BEACHUE DSJIEMEHTOB, OOJBIIMX MEPBOTO
DJIEMEHTA CTOJIOMA.

Jns kaxaoil CTPOKM ONPEACIUTh YHUCIO HJIEMEHTOB, PAaBHBIX TMOCJICIHEMY
DIEMEHTY 3TOU CTPOKH.
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