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1. Cpencrtea mexnpoueccHon KommyHukaumm (IPC)

CpencrtBamum mexnpoueccHon kommyHukaumm (IPC — Inter-Process
Communication) ssBASIOTCA CUrHanbl, KaHarbl, coobLeHus, cemadopsl, pasgensemas
namaTb N CoKeTbl. [1pouecchl BbINOMHATCA B COOCTBEHHOM apeCcHOM NPOCTPaHCTBE,
OHM U30NMPOBaHbI APYr OT Apyra, N0O3TOMY HEOBXOANUMbI MEXaHN3MbI 415
B3aMMOENCTBUS NPOLIECCOB, NpeaoCTaBsieMble caMon onepaLmMoHHON CUCTEMOWN, U,
Kak npaBuio, pacrnosfioXXeHHble B aApeCHOM NPOCTPaHCTBE CUCTEMBI.

KommyHMKaums mexay npoueccamm Heobxoamma Anst pelleHust crneayrLmx
3agav:

- nepefava gaHHbIX OT OAHOro NpoLecca K ApYromy;
- COBMECTHOE W1CMOomb30BaHNe 00X AaHHbIX HECKONbKMMU NpoLieccamu;
- CUHXPOHU3aLMa paboThbl NPOLIECCOB.

CoobueHuns, cemadopbl U pasgensemyto namaTbe 0606LEeHHO Ha3bIBalOT System
V IPC. 3T mexaHn3mbl 06 beAMHSAIOTCS B €OUHbIA NakeT, NOTOMY YTO UX
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COOTBETCTBYHOLLME CUCTEMHbIE BbI30BbI 006NagatoT 6M3kUMKN nHTepdencamm, a B nx
peanusauumn ncrnorsb3yrTcs MHorMe obLme nognporpaMmmMel. BoT ocHOBHbIe o6Lume
CBOWCTBA BCEX TPEX MEXaHM3MOB.

1. [Inga kaxxgoro mexaHuama nogaepxmaetca obwecncremHas tabnuua,
3N1IEMEHTbI KOTOPOW ONUCBLIBAIOT BCEX CYLLECTBYIOLWNX B AAHHBIA MOMEHT
npeacraBuTenen MmexaHmama (KOHKpeTHbIe CErMEHTbI pasaensemMon namstm, cemadopbl
UNn oyepean coobLLEHNR).

2. OneMeHT Tabnuubl cOaepPXXUT HEKOTOPLIA YMCITOBOW KITHO4, KOTOPLIA ABNSeTCA
BblOpaHHbIM NMofb30oBaTENEM MMEHEM NPeACTaBUTENSA COOTBETCTBYIOLLEro MexaHm3ma.
YTtobbl ABa unn 6onee npouecca MOrnm NCNosib30BaTb HEKOTOPLIN MEXaHU3M, OHM
OOJTKHbI 3apaHee A0roBoOpUTLCA 06 MMEHOBaHNN UCMONb3yeMOro NpeacTaBUTeNs aToro
MexaHu3ama.

3. MNpouecc, xenawwmmn Ha4yaTb NoMb30BaTbLCA OAHUM U3 MEXAHU3MOB,
obpaluaeTtcs Kk cucteme ¢ Heo6xo4MMbIM BbI3OBOM, BXOAHLIMW NapamMeTpaMmmn KOToporo
ABNSETCA KNtoY 06beKTa U ONONHUTENbHbIE dofiarM, a OTBETHBIM NapaMeTpoMm
ABMSAETCA YMCIIOBOW AECKPUNTOP, UCNOSb3YEMbIN B JAaNbHENLLMX CUCTEMHbIX BbI30BaX
nogobHO TOMY, Kak MCNOSb3yeTCca AeCKpMnTop hanna npu paboTe ¢ hannoson
CUCTEMOWN.

4. 3awmTa gocTyna K paHee co3aaHHbIM 3fieMeHTaM Tabnuupbl Kaxxaoro
MeXaHM3Ma OCHOBbIBAETCS Ha Tex e NpuHuuMnax, 4To 1 3awmuTa goctyna kK dannam.

2. Pazgensemas namsatb

Korga npouecc A nocbinaet gaHHble Apyromy npoueccy B yepes kaHan,
NPOUCXOLAT crieayrome 4ENCTBUSA: faHHble konupytoTes u3 Bydbepa npouecca A B
Bydep agpa, 3aTemM 3TM XXe AaHHble KonupyloTca n3 Bydepa sgpa B 6ydep npouecca
B.MexaHun3m pasgensiemon naMmsTv NO3BONAET UCKMOYUTE Nepeaadvy JaHHbIX Yepes
A0p0, NPefoCTaBMAs HECKONbKMM NpoLeccaM A0CTYN K OOHOW 1 TOW e obnactyu namsaTtu
— pasgensemMon namaTu.

Heobxoanmo 3amMeTuTb, 4TO pa3gensemMasi namaTb UMEET U HEAOCTaToK Mo
CpaBHEHMIO C kaHanamu. Tak kak paboTa ¢ pa3gensemon NnamaTblo MOXeT
OCYLLEeCTBNATLCA MHOTMMU NpoLieccamu, NPUCYTCTBYET BEPOATHOCTb OAHOBPEMEHHOIO
N3MEHEHNA COAEPXNUMOro NamsaTU HECKONbKUMUM NpoLeccamMm, YTO MOXKET NPUBECTU K
owwubke. [Ina nceBagonapannenbHbIX BbIYMCIIEHUA, BEPOATHOCTb TaKoro cobbiTns
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HaMHOro MeHbLUe, YeM Npu AeACTBUTENbHbIX NapannenbHbIX BblYUCieHnsx. Ho n B aTom
crny4ae, Hemnb3sl He obpallaTb BHUMAHWUS Ha 3TY OTNIMYMTENbHYO 0COBEHHOCTb
pasaensieMon NamsTh OT OCTarlbHbIX MEXAHU3MOB KOMMYHMKaLMK npoleccoB. [ns
npeaoTBpaLleHNsi 04HOBPEMEHHOIO M3MEHEHUSI HECKOMNbKMMK npoLeccaMmm
pasaensieMon NamsaTh UCNonb3yTcs ceMadopbl, C KOTOPbIMU Bbl MO3HAKOMUTECH,
BbIMOJIHASA crieaytoLlyto paboTy.

[na nonyyeHns nHdopmaumm No MexaHn3amam ipc, ucnonb3dymnte kKomangy $ipcs. Ans
nony4YeHnst MHopMaLmMm TOMbKO MO CerMeHTam pasgenseMon NnaMmsaT UCNonb3ynTe
komaHay $ipcs —m.

@yHkyuu 0nss pabomsi ¢ pa3desissieMou namsimbio

[ns ncnonb3oBaHusa PyHKUMIA paboTbl ¢ pasgensieMon namaTblo Heobxoanmo
NOAKITOYUTL 3arofioBoYHbIE dhannbl sys/shm.h n sys/ipc.h.

int shmget (key_t key, int size, int shmflag)

DyHKUMA co3aaeT HOBbIN CErMEHT pa3aeniieMon NnamsiTh ¢ Knyom key
pa3mepom size 6anT, ecnu shmflag paseH IPC_CREAT, nnu HaxoguT CyLLeCTBYOLLNN
cermeHT c knoyom key, ecnu shmflag paseH IPC_EXCL. Ecnu xxe shmflag paseH
IPC_CREAT | IPC_EXCL, thbyHKUMSA co3aacT HOBbIM CEMMEHT pasgenisieMon naMmstu ¢
Knto4Yom key, TONbKO KOrga He CyLecTBYyeT APYroro cermMeHTa pasgensiemomn namaTn ¢
TeM Xe Kn4doMm. B criydae ycnexa doyHKUMS BO3BpaLlaeT eCKpUNTop pasaensemon
namMsaTy UNn oTpuuaTenbHOe 3Ha4YeHne, B criydae Heyaauu. MNapameTp key moxeT ObiTb
paseH IPC_PRIVATE, B aTom cny4ae, cuctema cama onpegensaeTt He3aHATbIN KN4 Ans
pasgensieMon namsTu.
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MapameTtp shmflag Takke moxeT BkntoyaTb bnarn gocTyna.

®nar goctyna 3Ha4yeHune chnara goctyna

0600 Pa3pelwwnTb 4TeHWE 1 3anncb Ang Brnagenbsua
0400 Pa3pewwmnTb YTeHNe Ang Bnagensua

0200 Pa3pewwnTb 3anncb gnga snagenbsua

0060 PaspelwmnTb YTeHre n 3anucb gng rpynnbl

0040 PaspelwmnTb YTeHre ans rpynnobl

0020 PaspewwnTb 3anuceb gna rpynnbl

0006 Pa3pelmnTb 4TeHNE 1 3anncb Ang BCEX OCTalnbHbIX
0004 Pa3pelwmnTb 4TeHNe Anga Bcex octanbHbIX

0002 Pa3pelwmnTb 3anncb Bcex octarbHbIX

void *shmat (int shmid, void *shmaddr, int shmflag)

DYHKUMA NOOKIOYAET CErMEHT pasaensaemMon NnamaTn ¢ yKasaHHbIM
aeckpuntopom shmid k BUpTyanbHOW NamMsaTy NpoLecca, Bbi3BaBLUErO AaHHYI0 OYHKLMIO.
Bce poyepHue npouecchl, Co3gaHHbIe NPOLIECCOM-POAMTENEM MOCIE BbI30Ba (PYHKLMM,
Takke 6yayT uMeTb OOCTYyN K pasgendemon namatn. Ecnu shmaddr paseH NULL, agpec
BblAENAEMOro CermeHTa onpeaensieTcss CUCTeMou, B NPOTMBHOM criydae shmaddr
3agaeT agpec onsa Bolgensgemoro yHkumnen cermeHTta. Ecnm shmflag paseH Hynto,
pasgendemasi namatb OyaeTt AOCTyMNHa Kak aAns YTeHus, Tak u gnga sanucu. Ecnm shmflag
paBeH SHM_RDONLY, pasgendemas namatb OygeTt AOCTyMNHA TOMbKO A5 YTEHMS.

int shmdt (void *shmaddr)

DyHKLMA OTKNIOYAET CErMeHT pasgensemMon namsaTu ¢ agpecom shmaddr ot
BMPTyarnbHOM NamMATK NpoLecca, Bbi3BaBLLErO AaHHY YHKUMIO.

lNpumep pabomei ¢ pasdensemou namsimbio

lMpouecc — poauTenb co3gaeT CermMeHT pasgaenssemMon NnamMmsaTn n nopoxaaeT 4oHEPHUN
npouecc, Npouecc-poanTeNnb HAXOANT CYMMY NepBOU MOMOBUHbBI 3NIEMEHTOB MaccuBa,
npouecc-noTOMOK HaxoauUT CyMMY BTOPOW NMOMOBUHbLI 9f1IEMEHTOB Maccusa U
3anucbiBaeT BbIYUCIIEHHYO CYMMY B pasfendemyo namsatb. PoanTtenbckui npouecc
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AoxnaaeTcAd OKOHYaHuA p860TbI NOTOMKA, U BbIBOAUT OKOHYaTESbHbIN pesynbtaTt —
CyMMY BCeX 3J1IEMEeHTOB MaccuBa.

[Npwn Takon opraHMsaummn anropuTMa, onepaunmn ¢ pasgendeMmomn NaMmaTbio OcTarTCs
6Ge3onacHbIMK 1 NPU OTCYTCTBUN ceMaddopoB.

lMpouecc-podumens Mpouecc-nomomMok

Beiyucnume cyMMy Yacmu
maccuea [0, 50) u 3anucames
ee

8 pazdensemyro namame

Boi4uciumes cymmy 4acmu
maccuea [50, 100)

Beigod pesynsmama

PucyHok 1. Cxema npoueccoB
#include <stdio.h>
#include <unistd.h>
#include <sys/ipc.h>
#include <sys/shm.h>
#include <sys/wait.h>
int A[100] ; /maccus, cymma arieMeHmo8 Komopoz2o 8bI4UCssemcs npoueccamu
struct mymem //cmpykmypa, nod komopyro 6ydem ebidenieHa pa3oesniseMmasi namsmeo
{ intsum ;//0ns 3anucu cymmal
} *mem_sum ;
int main()
{ //3anpoc Ha co30aHue pa3sdenisemol namsmu obremom 2 batima
//c npasamu YmeHus U 3anucu Orisi 8cex
int shmid = shmget(IPC_PRIVATE, 2, IPC_CREAT|0666) ;
//ecniu 3anpoc okasarsicsi HeyOa4yHbIM, 3a8epUIUMb 8bINO/THEHUE

if (shmid < 0) { fprintf(stdout,"\nOwmnbkKa") ; return O ; }
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//merniepb mem_sum yka3bieaem Ha 8bl0esIeHHY pa3oersisieMyto rnamsime
mem_sum = (mymem *)shmat(shmid,NULL,0) ;

//TyT gormkHa ObITb MHMUMAnNU3aums anemMeHToB Mmaccmea A
int pid, sum=0;
pid = fork() ;
if ( pid == 0) //doyepHuti npouecc
{
for (int i=0 ; i<50 ; i++) sum+=A[i] ; //ebiqucriums cymmy
mem_sum->sum=sum ; /3anucamse ee 8 06wy namMmsme
}
if (pid = 0) //[poOumenbckul npoyecc
{
for (int i=50 ; <100 ; i++) sum+=A[i] ; //lebiqucriums cymmy
wait(NULL) ; /0ox0ambcs 3agepuwieHusi rnpoyecca-rnomomka
//8blgecmu Ha 3KpaH CyMMy 8cex 3/ileMeHmo8 Mmaccusa
fprintf(stdout,"\nPe3ynbTtaT = %d",sum+mem_sum->sum) ;

}

return 1;

}
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3. [NoToKNK

MoTokn NpegocTaBnAT BO3MOXHOCTb NPOBEAEHMS NapansienbHbiX Unu
ncesgonapannenbHbiX, B Criydae 04HOro npowueccopa, BblumMcreHmin. NMoTokm moryT
nopoXxaaTbCsa BO Bpems paboTbl NporpamMmmbl, npouecca unu gpyroro notoka. OCHoOBHoe
OTNn4YMe NOTOKOB OT MPOLIECCOB 3aKNYaeTcs B TOM, YTO pasfiyHble MOTOKN NMEIOT
pasriMyHble NYTW BbINOSTHEHUS, HO MPWU 3TOM NOJSb3YHOTCSA 00LWen NnamMaTblo. Takum
0bpa3om, HECKOSbKO MOPOXKAEHHbBIX B MpOorpaMme NoTOKOB, MOTYT MOJSib30BaTbCA
rnobanbHbIMU NEPEMEHHbBIMU, U NIOOOE N3MEHEHME AaHHbIX OAHUM NOTOKOM, ByaeT
OOCTYMNHO U ANd BCeXx ocTanbHbIX. [MyTb BbINOMHEHNA NOTOKA 3a4aeTcda Npu ero
CO34aHuK1, yKazaHeM ero ctaptoBon YHKUNKN, CO3OaHHbIN NOTOK HAYMHAET BbIMNOMNHATD
KOMaHbl 3TOM (PYHKUMK, U 3aBepLIaeTCs Korga NpoucxoauT Bo3spaT U3 PYHKLNUN.
JTioGon noTok 3aBepLuaeTcsa N0 OKOH4YaHUK paboTkl, co3aaBLUero ero npouecca. Npu
CO34aHuM NOTOKAa, KpPOME CTapTOBOM (PyHKUUKM, eMy npucyxaaeTcs bydep ansa creka,
onpegensieMbln nporpaMmmmcTom. Ecnm noTok B npouecce cBoen paboTbl NPeBbLICUT
pa3MepPHOCTb CTEKa, BblAENEHHOI0 eMy NPOrpaMMMUCTOM, OH ByAeT YHUUTOXEH
cuctemon. NoTtokn, obnagatoT obLien NnamMaTbio, onepaunmn ¢ KOTOPOM TakKe OOSMKHbI
3awuaTbea cemagopamu.

[ns co3gaHms noToka Ucnonb3yeTcd creayowasa pyHKUns (3arofoBOYHbIN hann -
sched.h).

int clone(ums cmapmoson pynkyuu, void *stack, int flags, void *arg)

DyHKIMSA CO30AET NPOLECC WIH MTOTOK, BBINOJHSIOIIHNA CTAPTOBYIO
(bYHKIIHIO, CTEK HOBOT'O IIpoIiecca/moToka OyieT XpaHuThes B Stack, mapametp arg
OIpeeNnsieT BXOAHON napaMeTp cTapToBoil pyHkuuu. CtapToBas QyHKUHUS JOHKHA
MMETh TAaKOM ITPOTOTHIL.

int <ums pyakum>(void *<ums napamerpa>)
[MTapameTp flags Moxet npuHUMATH CICIYIOIIUE 3HAUCHHSL.

CLONE_VM — ecnu dnar ycTaHOBIEH, co34aeTcsl MOTOMOK, obnagarowmm obLuen
NamATbIO C NpoueccoM-poauTenem (NoTok), ecnu dnar He YyCTaHOBMEH, Co3aaeTcs
NMOTOMOK, KOTOPOMY He AOCTyMNHa NamaTb Npouecca-poanTens (npouecc).

CLONE_FS - ecnu conar yctaHoBneH, NOTOMOK obriagaeT Ton e nHopmaumen o
dannoBon cucteme, 4YTo U poanTens.
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CLONE_FILES - ecnu hnar yctaHoBreH, NOTOMOK obrnagaeT TeMu e ¢annoBbiMu
AecKpunTopamu, YTo U pOANTESb.

CLONE_SIGHAND - ecnu chnar yctaHoBIfEH, MOTOMOK 0b6rnagaeT Tou e Tabnuvuen
06paboTUMKOB CMrHAmNoOB, YTO U poaUTENb.

CLONE_VFORK - ecnu donar ycTaHOBMEH, nNpouecc-poamtens 6yaet npuocTaHoOBIEH
[0 TOro MOMEHTa, MoKa He 3aBepLUNTLCA CO3L4aHHbIN UM NOTOMOK.

Ecnn donarm CLONE_FS, CLONE_FILES, CLONE_SIGHAND, CLONE_VM He
yCTaHOBMEHbI, NOTOMOK MPW CO34aHUKN NOoyyYaeT KONuK COOTBETCTBYHOLLMX donary
AaHHbIX OT npouecca-poantens. CnegyeT NOHMMAaTb, YTO KONUs AaHHbIX Aybnupyet
NHpopMaLMIo OT POANTENBCKOro NpoLecca B MOMEHT CO34aHMsi NOTOMKA, HO KOMUs m
AaHHble, C KOTOPbIX OHa NOMyYeHa, 3aHMMaloT pasnuyHblie 06racTn NamsaTy.
CnepoBaTtenbHO, U3MEHEHME AaHHbIX B Npouecce paboTbl poauTensi, HeM3BECTHO ANs
noTomka, u HaobopoT.

lMpumep pabomesi ¢ nomokamu Ne1

Mpouecc-pogunTens co3gaeT NOTOK, BbINOMHAKOLWMIA yHKUMio func.

#include <stdio.h>

#include <sched.h>

#include <unistd.h>

char stack[1000] ; //0ns xpaHeHuUs cmeka rnomoka

int func(void * param) //cmapmosasi pyHKyuUs nomoka

{ fprintf(stdout, "\n3anyctuncs notok") ;

return 1 ;

}

int main()

{ clone(func,(void*)(stack+1000-1), CLONE_VM, NULL) ; //co3damb nomok
sleep(2) ; //3abniokupyem npouyecc-podumerib, 4mobbl MOMOK ycries 8bINnoIHUMbBCS

return 1 ;

}
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lNpumep pabomei ¢ nomokamu Ne2

Mpouecc-poantenb co3aaeT YeTbipe NoToKa, BbIMUCHSIOWMX CyMMY 3NIEMEHTOB
onpepaeneHHon Yactu maccmea. Co3gaHHble NOTOKK, BbINOMHAT dyHKumto func,
nonyyasi B ka4ecTee napameTpa MHavBmayanosHoe uenoe Yncro ot 0 4o 3, ¢ NoMOLLbO
KOTOPOro, onpeaensaTcs rpaHnLbl BbIYUCIIEHUA MacCuBa KaXkabiM MOTOKOM.

#include <stdio.h>
#include <sched.h>
#include <unistd.h>
#define NUMSTACK 5000 //o6bem cmeka 0511 omOeribHO20 0moKa
int A[100] ; /maccus, cymma arieMeHmo8 Komopozao 8bI4UCIISIemcs rnpoueccamu
int SUM=0 ; //0ns 3anucu obwel cymMmbl
char stack[4][ NUMSTACK] ; ////0ns xpaHeHuUsi cmeka Yyembipex romokos
int func(void *param) //cmapmoesasi pyHKYUS MOMOKO8
{
inti, sum = 0 ; /0ns cymmupogaHusi 351ieMeHmo8
//UHOeKc Maccusa, C Komopo20 Ha4yuHaemcsi CyMmMuposaHue
int p =*(int *)param ; p=p*25 ;
for(i=p ; i<p+25 ; i++) sum+=A[i] ; /8biqucrieHue cyMMbl Yacmu 3/71eMeHmMo8 maccusa
SUM+=sum ; //0obasrieHue 8bI4UCIIEHHO20 pe3yribmama 8 06wyt nepemMeHHyo
return 1;
}
int main()
{ //mym dosmkHa 6bimb UHUYUanu3ayusi 3nemMeHmos maccusa A
int paraml[4] ; /0ns xpaHeHuUs napamMempos MomoKo8

for (inti=0 ; i<3 ; i++) //co30aHuUe mpex NOMoKo8
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{paramli]=i ; /kaxxdomy nomoky rnepedaemcsi yHUKaslbHOe YUCJ10

char *tostack=stack([i] ; /nony4yums yka3amersb Ha Yacmb Maccuga-cmekKa romokos

//co30amb nomok co cmapmoesou ¢yHKyueu func

//nepasbiti MoMok roslydaem 8 kadecmeae napamempa 0, emopou — 1, mpemud - 2
clone(func,(void*)( tostack+ NUMSTACK -1),CLONE_VM, (void *)(param+i)) ;

}

param[3]=3 ; char *tostack=stack[3] ;
//co3dadum yemaepmbil r1OMOK, yKa3ae ripoyeccy 00xx0ambcsi €20 3agepuieHuUst
clone(func,(void*)( tostack+ NUMSTACK -1),

CLONE_VM|CLONE_VFORK, (void *)(param+3)) ;

fprintf (stdout,"\nPe3ynbTaT = %d", SUM) ;

return 1;

}

lMpoyecc-podumens

Cozdame vemeipe Momox 1 Momok 2 | Momok 3 | Momok 4
dovepHux momoka
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V Beisod pesynemama

PucyHok 2. Cxema noTokoB
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4. Llenn v 3agayn

N3yunTb obLume npuHUMNbl paboTbl C OCHOBHBIMW CPeEACTBaMU MEXNPOLECCHOMN
KOMMYHMKaLMK. Hayuntbest cosgaBaTb MHOMONPOLIECCHBIE anropuTMbl ¢ 00LLEN
pasgensieMmor namsTbio. NMo3HaKOMUTBLCS C NTErKOBECHBIMW MPOLIECCaMU — MOTOKaAMM.

5. MNopsaok BbINonNHeHUs nadbopaTopHon paboThl

1. PaspaboTaTb anroput™m peLLeHnd 3agaHuns a, C y4eToM pasgeneHns Bol4UCNeHNN
MeXay HecKonbknummu npoueccamu. [ns obmeHa nHgopmaumen mexay npoleccamm
MCnonb3oBaTh pa3gendemMyo namsThb.

2. PaspaboTaTb anroputm pelwenuns 3adaHusi 6 nabopamopHol pabomabi 3, NCNONb3ys
Ans obMeHa gaHHbIMWM HE MMEHOBaHHbIE KaHarbl, a pasgensemMyo namaThb.

3. PaspaboTaTtb anroput™m pelueHus 3agaHus 6, ¢ y4ueTomM pasgeneHust Bbl4ncneHuni
MeXay HECKONbKUMM NOTOKaMM.

4. PeanunsoBaTtb anropuTMbl peLLEHNs Tpex 3ada4y U NpoTecTUPOBaTb HA HECKOMbKUX
npuMmepax.

5. NocmoTpeTb B AMHaMuke paboTy pasgendemMon namaTn, UCnonb3ysa KoMaHay ipcs -m.

6. BapuaHTtbl 3aganuin (1-15)

1.

a) Hantu makcnumarbHbI 3NeMeHT U3 MUHUMarbHbIX 3NIEMEHTOB B KaXX0W CTPOKe
maTpuubl A. BxoaHble faHHbIe: Luernoe nonoXxuTeribHOe YMCHOo N, Lenoe nonoXxuTensHoe
4YUCIIO K, Maccue ymcen ot A paamepHocTu nxk. Micnons3osaTb n nnun n+1 npoueccos
ONA pelueHns 3agadn.
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6) 3agaH maccmB OQHOCBSA3HbIX CMIMCKOB. BbIBECTW Ha aKpaH CNMCOK, CoaepXXaLlni
MaKCHManbHOE KONIMYECTBO MOSIOXUTENBbHbLIX YNCETT.

2.

a) Hantu HambonbLumin aNnemMeHT Ha rnaBHOW AuaroHann, 1 HAMMEHbLUWIA 3NIEMEHT Ha
noboYyHOM AmMaroHanun, 3aMeHUTb ANIEMEHT, CTOSILLUIA Ha NepeceyeHnn gmaroHanen Ha
CyMMY OBYX HaNOEHHbIX 3Ha4YeHN. BxoaHble faHHbIE: Lienoe NomnoXunTenbHoe HeYeTHoe
4YMCIO N, Maccue Yncesn ot A paamepHoCTM nxn.

6) 3agaH maccmB ABYCBSA3HbIX CMUCKOB. BbIBECTM Ha 9KpaH CNUCOK, HE coaepXKaLlni
HyIeBbIX 3NIEMEHTOB.

3.

a) OnpegenuTb Bce Lenble Yncna ns uHitepsana [A, B], umetowme Hambonbluee
KonunyecTtBo genutenen. Hantm cpegHee apupmeTmyeckoe HanaeHHbIX Ynucen. BxogHbele
AaHHble: Yncno A, uncno B, uenoe nonoxutensHoe 4ncno Kk > 1 u < (B-A)/2.
Mcnonb3oBaTb K NPOLECCOB ANS PELLUEHUs 3a4a4un.

6) OxpaHHOe areHTCTBO pa3paboTano HOBYK CUCTEMY yNpaBieHUs ANIEKTPOHHbLIMN
3aMkamu. [Ans oTKpbITUA ABEPU KITMEHT 0693aH NPON3HECTM NPOUN3BOSbHYI0 dopasy n3 12
crnoB. B aTon (ppase OomKHO BCTpeyaTbCs 3apaHee OroBOPEHHOE CroBO, NPUYEM TOSBKO
[Ba pasa 1 3Tu [Ba CfoBa He AO0SMKHbI criegoBath Apyr 3a apyroMm. Co3gaTb
MHOrOMOTOYHOE NMPUNOoXeHWEe, yNpasnaoLee 3aMKOM.

4.

a) Hantu Bce npocTble HaTypanbHble YyMcna U3 nHtepeana [A, B], oBonyHasa 3anucb
KOTOPbIX ABNSETCA NanuHapoOMOM — OAMHAKOBO YMTAETCH Kak crieBa HanpaBo, Tak 1
crnpasa Haneso. BelMucnnTtb cymmMmy HanaeHHbIX Yncen. BxogHble gaHHbIe: Yyncno A,
yucno B.

6) 3agaH maccyB OQHOCBS3HbIX CNMCKOB. COCTaBUTbL MaccuB cpeaHuX apupMeTUYecKnx
3HaYeHWI KaXaoro Crnucka, HanmTu CyMmMmy 3NIEMEHTOB COCTaBIIEHHOIO MaccuBa.
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a) 3agaHa cTpoka S, cogepallas He MeHee ABYX Cnos, U cumeon ¢. CocTaBuUT HOBYIO
CTPOKY S1 13 CrnoOB CTPOKN S, B KOTOPbIX €CTb CUMBOJ C, Y HOBYIO CTPOKY S2 13 CfioB
CTPOKM S, B KOTOPbIX HET CMMBOSA C. YUnUTbIBaTb NOPALOK BXOXOEHUA CNOB B CTPOKY.
BxogHble faHHble: cTpoka S NpoM3BONbHOW ASIMHBI M CMMBON C. NS pelueHna 3agaydn
MCNOJSIb30BaTb CTOSBbKO MPOLLECCOB, CKOMbKO CINOB B CTPOKE.

6) Bbluncnntb nponsseaeHne AByx KBagpaTtHbiX MaTpuu. MaTpuubl U nX pasMepHOCTb
3anucaHbl B doanne.

6.

a) 3agaHa CTpoka S, umetoLas crnegyowmin BUa, «4UCro O YUCHO O YUCTIO ... O YMCIIO»,
rae o MOXeT ObITb paBHO +, -, /, *. BbluMCNUTL BbipaXkeHne 3anmcaHHOE B CTPOKE.
BxoaHble gaHHble: cTpoka S.

6) BbluMcnntb ckanspHoe npou3BeaeHne ABYX BEKTOPOB. BekTopa 1 nx pasmepHoCTb
3a4aloTcs Nonb3oBaTerneM.

7.

a) 3agaHa cTpoka S, cogepxallas He MeHee ABYX NpeanoXxeHnn. Hamntu cnoso ¢
MaKCHUManbHOW ONNHOW, BCTPeYatoLeecsi BO BCEX NPEANOXEHUAX UM coobwmTb, 4YTO
Takoro crnoea HeT. BxoaHble AaHHble: CTpoka S.

6) 3agaH gBymepHbI Maccus. Co3gaTb MHOMOMNOTOYHOE MPUNOXEHME OIS NoMcKa
CYMMbI ) ajj, rae ajj— YeTHble Yncna u i+j YeTHoe Yncno.

8.

a) 3agaHa CTpoka S, cogepxallas He MeHee BYX CNoB, U CMMBOS K. HanTn crnoBeo ¢
MWHMManNbHOW ANMHOMW, HA4YMHaOLWEECS C CMMBOA K, U COOBLWUTL, YTO TAKOro crosa
HeT. BxogHble gaHHble: cTpoka S, cumBon K. [1ns peweHns 3agaym Ncnonb3oBaTb
CTOMbKO NPOLIECCOB, CKOSbKO CITIOB B CTPOKE.

6) [laHa nocnegoBaTenbHOCTb HAaTyparbHbIX YXCEN dp...an-1. CO30aTb MHOrONOTOYHOE
NPUIOXEHNe ANA BbIYUCIEHNS BbIpaXeHnst (ag-a1)°+(az-as)’+(as-as)’+...
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9.

a) OnpegenuTb ABNSIETCS NN CTPOKA CUMMETPUYHON OTHOCUTESTbHO YKa3aHHOro nHaekca
r. BXxogHble faHHbIe: CTpoKa S NPOM3BOSNbHOW ANWNHbI, Lenoe Ynucro r > 0 1 < AnvHbI
CTpokun. [1ns peweHns 3agayum ncnonb3oBaTb ABa nNpoLuecca.

6) [laH AByMepHbI MaccuB. HanTtu CTpoKy MaccmBa, coaepkallyo HanbonbLlee
KONMMYECTBO 3MIEMEHTOB, ABNAOLWMNXCS KBagpaTamu Noboro HaTypanbHOro Yncrna.

10.

a) 3agaHa CcTpoka S, 1 MHOXeCTBO nap cumBosoB (ai, bi) i =1, 2 ... n, nony4YnTb HOBYIO
CTPOKY, 3aMEHUB B CTPOKE S Kaxgoe BXOXAeHue ai cmmBosia Ha bi. BxogHble faHHble:
CTpOKa S NPOU3BONbLHOM AMWHbI, LIenoe NOMoXUTENbHOE YNCIO N, MHOXECTBO nap
cumBonoB (ai, bi) i =1, 2 ... n. [lnga peleHna 3agadm ncnonb3oBaTh YeTbIpe npouecca,
pasgenue Mexay HUMKU CTPOKY S.

6) [laH ABymMepHbIN MaccuB. HanTtu ctonbew maccuea, cogepXalumin HanbonbLlee
KONMMUYECTBO 3NTIEMEHTOB, ABMNAOLLNXCA NPOCTbIMU YNCTIAMMU.

11.

a) 3agaHa CcTpoka S, 1 MHOXeCTBO nap cumMmBoroB (ai, bi) i =1, 2 ... n, noNy4YnTb HOBYIO
CTPOKY, 3aMEHUB B CTPOKE S Kaxgoe BXOXAeHue ai cMmBosia Ha bi. BxogHble faHHble:
CTpOKa S NpPou3BONbHOM ANUHbI, LIENoe NOoXUTENbHOE YACMO N, MHOXECTBO nap
cumBonoB (ai, bi) i =1, 2 ... n. lnga pelweHnsa 3agayn ncnonb3oBaTth N NPOLIECCOB,
paboTaloLmx napannenbHo, NPUYEM KaXabii NPOLLECC HAX0OUT N 3aMEeHSIET TONbKO
CBOIO Napy CUMBOJSIOB.

6) [laH AByMepHbI MaccuB. HanTu CTpoky MaccuBa, cogepxallyto Hanbonbluee
KONMNYECTBO 3M1EMEHTOB PaBHbIX MUHUMAIbHbLIX 3NIEMEHTY MaccuBa.

12.

a) 3agaHa cTpoka S1, cogepxallas He MeHee [IBYX CMOB U CTpoKa S2, cogepxallas
TaKoe Xe KONnMyecTBo cnos, 4To 1 S1. CrnoBo 13 CTPOKN S2 ABNSIeTCA CUHOHUMOM
COOTBETCTBYHOLLEro crioBa 13 cTpoku S1, ecnv oHo 3anucaHo ¢ npedukcom ‘I'. 3ameHnTb
B CTpoke S1 croBa Ha UX CUHOHUMBbI, yaanue npedukcbl. BxoaHble gaHHbIe: CTPokn S1 u
S2, cogepxalume oanHaKkoBoe KONMMYEeCTBO CIOB.
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6) aH aBymepHbIi maccuB. Co3gatb MHOMONOTOYHOE MPUITOXKEHWE A5 MoMCKa
Npou3BeaeHNst ANIEMEHTOB KaX4oM CTPOKWN U Kaxkaoro ctonbua.

13.

a) Hantu cpegHee apndmeTnyeckoe Bcex hakTopumanos B nHtepsane [A, B]. BxoagHble
AaHHbIe: NONOXUTENbHOE YMCNO A, NOMNOXUTENBbHOE YMcno B, uenoe Yncno Kk =2 n < 6.
Mcnonb3oBaTb K NpoLEeccoB Ans peleHns 3agaydn. NpegycMoTpeTb BO3MOXHOCTb
aBTOMATUYECKOrO YMEHbLLEHNS YMCIia NPOLIECCOB, €CNK 3TO LienecoobpasHo.

6) [laHa nocnepoBaTenbHOCTbL cMMBOSIOB C = {Co...Cn-1} M cumBon b. Cosgatb
MHOrONOTOYHOE MPUIOXEHNE Ans onpeaeneHns KonM4ecTBO BXOXAeHU cumBona b B
cTpoky C. CoctaBuTb HOBYIO CTPOKY yaanue n3s C Bce BXoxaeHus cumeona b.

14.

a) CchopmmpoBaTtb 0OgHOMEPHBIM Maccus B, anemeHTamMu KOTOPOro sIBASOTCA
HanbornbLINe U3 YeTbIpex PSAOM CTOSILLUX 3fIEMEHTOB, 00pa3yoLmnx KBagpaTt 2x2, B
ABon4HOM maccuse A. [opsigok 3aHeceHns afieMeHTOB B MaccmB B He BaxkeH. BxoaHble
AaHHbIE: Lenoe nonoXmnTenbHOe YeTHOE YNCIO N, MaccmB Yncen oT A pasmMepHOCTM nxn.

6) aHa nocnepoBaTenbHOCTbL cMmBosioB C = {Co...Cn-1}. [1aH Habop n3 N nap
KoaupyoLwmx cnmeonos (a;,b;). Cozgate MHOrONOTOYHOE NPUNOXEHNE, KogmpyoLlee
ctpoky C cnegytowmm o6pa3om: CTpoka pasaenseTcs Ha NOACTPOKM M KaxKabl NOTOK
OCYLLIECTBNAET KOAMPOBaHNE CBOEWN NOACTPOKN.

15.

a) 3apgaHa cTpoka S, coepxallasi He MeHee [BYX CrioB, U cMMBO K. COCTaBUT HOBYIO
CTPOKY 13 TeX CMOB CTPOKM S, KOTOPble HAaYMHAKOTCA N 3aKaHYMBaKOTCA CUMBOSIOM K.
YunTtbiBaTb NOPSAOK PAcnonoXeHus CrioB B CTpoke. BxoaHble AaHHbIe: cTpoka S.

6) dan gBymepHbIn maccu. Co3gaTtb MHOrONOTOYHOE NPUITOXKEHME NSt NOUCKA CYMMBb
KBaApaToBY a;° B KAXAOWN CTPOKe Maccusa. PasMepHOCTb Maccuea 1 ero coaepxnmMoe
3ajjaeTcs norb3oBaTernem.
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7. BapuaHTbl 3agaHuin (16-30)

16.

a) CchopmmpoBaTb OAHOMEPHbBIM Maccus B, anemeHTaMu KOTOPOro sIBASOTCA cpeaHue
apudMeTYeCcKne NONOXNTENbHbLIX 3N1IeMEHTOB CTONOLIOB ABYMEPHOro maccmea A.
Hantn cymmy MMHMManbLHoOro n MakcMmarnbHOro afiemeHtTa maccusa B. Nopsagok
3aHeceHus anemMeHToB B MaccuB B gormkeH cooTBeTCTBOBATbL UX MHAEKCALMN B MaccuBe
A. BxogHble gaHHble: Lenoe NonoXuTenbHoe YNCNOo N, Lenoe nNomnoXnTensHOe YNCHO K,
mMaccuB yncen ot A pasmepHocTu nxk. Micnonb3oBaTb K unu k+1 npoueccos Ans
pelueHns 3agaydn.

6) [aHa nocnepoBaTenbHOCTbL cMmBosioB C = {Co...Cn-1}. [1aH Habop n3 N nap
KoaupyoLwmx cnmeonos (a;,b;). Cozgate MHOrONOTOYHOE NPUNOXEHNE, KogmpyoLlee
ctpoky C cnegytowmm obpasom: notok 0 3ameHsieT B cTpoke C BCe CMMBOSbI g Ha
CUMBOSbI bp, NOTOK 1 3amMeHsieT B cTpoke C BCe CUMBOSbI &; HA CMMBObI by, 1 T.4.
[MoTOKM OOMKHbI OCYLLECTBNATL KOOUPOBaHME NOCneaoBaTesbHO.

17.

a) CchopmmpoBaTtb maccmB B 3ameHsist anemeHTbl MaccmBa A nx HambonbLUMMK
aenutenamun. Hantm cpegHee apudpmeTmyeckoe anemMeHToB Mmaccusa B, cymma
NHOEKCOB KOTOPbIX ABNAETCS HEYETHbIM YMcnoM. BxogHble faHHble: Lenoe
NOSNIOXUTENBHOE YNCIO N, MaccuB Yncen oT A pasamMepHOCTMN NXN, LieNoe YNCNO K =2 N <
n/2. Vicnonb3oBaTb K NpOLECCOB ANK peLleHNs 3aaauu.

6) daHbl nocnegoBaTensHOCTM cMMBOSOB A = {ap...an-1}  C = {Cop...C-1}. B 0bem
cnyyae n # k. Cosgatb MHOronoTo4HOE NpUIoXeHue, onpegensollee Bce Te CUMBOISbI,
KOTOpble BXOOAT B CTPOKY A 1 B CTpoky C.

18.

a) OnpepgenuTb B kKakom 4vucne - A unu B 6onblue BxoxaeHun undpsbl ‘0’, BXOXAEHUI
undpsbl ‘1°, BXOXgeHun undpsl 2’ ... BxoxageHun umdpsl ‘9’. Onpegenntb Yncno, cymma
BXOXAEHNIN YETHbIX LUMdp KOoToporo 6onblie. BxogHble gaHHbIE: LLENOE NOMNOXUTENBHOE
ymcrno A, uenoe nonoxutenoHoe Yucrno B. [nsa pelwwennsa 3agaym ncnone3oatb 10
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NPOLECCOB, KaXXAbIN N3 KOTOPLIX OOSHKEH ONPeaensTb KOIMYeCTBO BXOXAEHUI CBOEN
umpbl.

6) [laHa kBagpaTHasa maTpuua A, 3anucaHHasa B channe. Co3gatb MHOrONOTOYHOE
NPUNOXeHNe Ans noncka CymMm CTPOK U CTONOLIOB.

19.

a) 3agaHa cTpoka S, cogepxallas He MeHee ABYX LenblX Yncen, pasgenurenem
aBnseTca 3anarad. CocTaBUTb HOBYHO CTPOKY, 3anvcaB B HEE BCE HEYETHbIE Yncna B
obpaTHOM nopsake, npumep: 6bino 2961, crano 1692. MNMNopsaok 3aHeceHus Ymcen B
HOBYIO CTPOKY He BaXkeH. BxoaHble faHHble: CTpoka S, uenoe ymcnok =2 u < 8.
Mcnonb3oBaTb K NpoueccoB Afid pewenus 3agadu. [NpegycmoTpeTb BO3MOXHOCTb
aBTOMATUYECKOrO YMEHbLLEHNS YMCIa NPOLIECCOB, €CNK 3TO LienecoobpasHo.

6) [laH AByMepHbI MaccuB. Hantn makcumarnbHbI 3fieMeHTa MaccmB, a Takke UHOEKCHI
TexX CTPOK MaccumBa, KOTOpble He coaepXaT MakCMMarnbHOro arfieMeHTa.

20.

a) 3agaH maccmB YMCen, 3annMCaHHbIX B BOMYHON CUCTEME CUUCNEHUS, BbIYUCTIUTD
CyMMY BCEX YUCEN, HE NEPEBOAA NX B ECATUYHYIO CUCTEMY cuMcrneHns. BxoaHble
JaHHble: Lienoe nonoXnTternbHOe YeTHOEe YMCNOo N > 2, ABOUYHbLIN Maccus A
pa3MepHOCTM NXN, 3anNOSTHEHHbINA HYNSAMU N e4MHMLLaMU, ANIEMEHTbI CTPOK COCTaBnsoT
yucna, uenoe 4ncro K = 2 n < n/2. icnonb3oBaTb K NPOLECCOB AN1S PELUEHUs 3a4a4M.

6) [laHa kBagpaTHasa maTtpuvua, 3anncaHHas B ganne. Onpegenutb aBnseTcs nm
MaTpuLa Marmyeckum KBagapaTtom (CyMMbl BCEX CTPOK U CTONOLIOB O4MHAKOBbI, HO Npw
9TOM MaTpuLa He COCTOUT MOMHOCTbIO U3 OAMHAKOBbIX 3JIEMEHTOB).

21.

a) 3agaHa cTpoka S, cogepxallasa He MeHee AByx crnoB. Heobxoammo HanTu cpeam
CNnoB, NanMHAPOM MakCcMManbHOW AnNvHbl. BxogHble AaHHble: cTpoka S. [ing pelueHus
3aZja4un Ucnosb3oBaThb CTOSLKO MPOLLECCOB, CKOMNBbKO CMOB B CTpoke. ManuHgpomom
aBnsaeTca ppasa unm croBo, OOUHAKOBO YNTaeMas Kak crieBa Hanpaso, Tak U crnpasa
Haneso, NpMmep — nor.
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6) JaHbl pe3ynbTaTbl caaym ak3ameHa no rpynnam. Cos3gaTb MHOronoToOYHOE
NPUNOXEHNE, BbIYNCASAIOLLIEE KONMYECTBO ABOEYHMKOB M OTIMYHUKOB B KaXaow rpynne.

22.

a) Hantun makcumansHbii M 1 MUHUMAanbHBIWM 3fIEMEHT M MaccmBa A U COCTaBUTb
MHOXECTBO Yucer, nexawmx B uHTepsane (m, M) n He cogepxaluxcs B Maccuse A.
BxoaHble faHHbIe: Luenoe nonoXxuTerbHOe YMCo N, MaccuB Yncen A pasamepHoOCTH N.

6) [laH cnucok ctyaeHToB no rpynnam. CosaaTbe MHOrONMOTOYHOE NPUOXeHue ans
ornpegeneHns KonuyecTsa CTyaeHToB ¢ hamunmnen IsaHoB.

23.

a) OnpegenuTb Kakas cymma 6orblue, cymma BCeX NOSNOXUTESNbHbBIX YNCEN, CTOALMX
BblLLIE MTaBHOW AnaroHanu v HWxe BTOPOU rMaBHOM guaroHanu, unm cymma moaynen
BCEX OTPULATENbHbIX YACEN, CTOSILLUX BbllLEe BTOPOW FMaBHOW AMaroHanu n Huxe
rmaBHOW AMaroHann. BxogHble AaHHbIE: Lienoe NomoXnTenbHOE YNCHO N, MacCcuB Ymcen
A paamepHOCTU nxn.

6) OxpaHHOe areHTCTBO pa3paboTano HOBYK CUCTEMY yrNpaBieHUs ANIEKTPOHHbLIMN
3aMkamu. [Ans oTKpbITUA ABEPU KITMEHT 0693aH NPON3HECTM NPOnN3BONbHYI0 dpasy 13 10
crnoB. B aToun (ppase 0omKHO BCTpeyaTbCs 3apaHee OroBOPEHHOE CroBO, NPUYEM TOSBbKO
ABa pasa. Co3gaTtb MHOrONOTOYHOE NPUIOXEHNE, YNpaBsaoLLEe 3aMKOM.

24,

a) Hantu cpegHee apndpmeTnyeckoe Bcex «0cobbix» anemeHToB matpuubl A. Bygem
cumTaTb, ANIEMEHT 0COObIM, eCriv OH BOMbLUE CyMMbl BCEX OCTalNbHbIX 31IEMEHTOB,
CTOALLMX B TOM e cTonbue. BxogHble gaHHbIE: Lenoe NonoXuTenbHOe YMCo N,
MaccumB Yncen A pasmepHocTu nxn. Mcnonb3oBaTtb N N N+1 NpoOLIECCOB ANS PELLEHMS
3agaun.

6) daHbl pe3ynbTaTthl cAayn ak3ameHa no rpynnam. Co3gaTb MHOrOMNOTOYHOE
NpUNoXeHne, BoldUcraoLee obLwmin cpegHun 6ann n cpegHun 6ann ansa Kaxaomn
rpynnbi.
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25.

a) Hartn cymmy nHaekca CTpoKu C MakcumarsibHbIM 31EMEHTOM Ha rMaBHOW AMaroHanm ¢
WHAEKCOM cTonbua ¢ MMHMMAarbHbIM 3NIEMEHTOM Ha BTOPOW FMaBHOW AMaroHanu.
BxoaHble faHHbIE: Lienoe NonoXUTeNbHOE YMCIO N, MaccuB Yncen A pa3amMepHOCTM NXn.

6) KomaHgmpy BOMHCKOM YacTu NONKOBHUKY Ky3HeuoBY TpebyeTca nepeMHOXUTb ABa
CeKpeTHbIX Yncna. MNMonkoBHMK Ky3HeL OB Bbi3biBaeT AEXYPHOroO MO YacTu NieMTeHaHTa
CmupHoBa n TpebyeT npegoctaBnTb eMmy OTBeT. JlenteHaHT CmupHOB ByauT cTapLlero
no Kapayny cepxaHTa [leTpoBa 1 npukasbiBaeT eMy NpeaoctaBuTb OTBET. CepxKaHT
[MeTpoB BbI3biBaEeT K cebe psaaoBoro MiBaHoBa, 1 nopyyvyaeT eMy OTBETCTBEHHOE 3afaHue
no onpegenexuto npousseaeHns. Pagoson MBaHOB ycneLwHoO cnpasBnseTcs ¢
NOCTaBMEHHON 3afayen, u OTBET nepeaaeTcs nonkoBHUKY KysHeuoy. Co3gatb
MHOrOMOTOYHOE MPUOXEHME, B KOTOPOM BCE BOEHHOCHYXaLLMe OT MOSIKOBHMKA A0
pPSO0BOro MOAENMPYHTCA NOTOKaMM OAHOro Bnaa.

26.

a) CoctaBuTb CTPOKY M3 MakCUMarnbHbIX 1 MUHUMArbHbIX 3JIEMEHTOB CTPOK MaTpuubl A.
MopsiaoK aneMeHTOB B CTPOKE He BaxkeH. BxoaHble gaHHble: Lenoe NonoXxuTenbHoe
4YMCro N, Leroe NonoXuTernbHoe Yncno K, maccms Yncen ot 0 4o 9 A paaMmepHOCTU NXK.
Mcnonb3oBaTb N nu n+1 npoueccoB Ans peleHns 3agayn.

6) 3roToBneHne 3HaMeHNTOro caMmypanmcKkoro Meya — KkataHbl MPOUCXOANT B TpU aTana.
Mnaglwmin y4eHnK macTtepa BbIKOBbIBAET 3aroToBky Oyayliero meya. 3aTtemMm cTtapLunm
YYEHUK MacTepa 3aKkanueaeT MeY B TPeX BoAax — KUnsawen, ctyaeHon n tennon. N B
KOHLIe MacTep COBCTBEHHOPYYHO N3roTaBnMBaeT PYKOATb MeYa U HAHOCUT Y30pPbl.
CosgaTb MHOrONoOTOYHOE MPUITOXEHNE, B KOTOPOM MacTep U ero y4eHuKn npeacraBneHbl
pa3HbIMX MOTOKaMW.

27.

a) OnpegenuTb KONMYECTBO YMCeST M, ABMSIOWMXCA KBagpaTaMu HEKOTOPOro Lienoro
yucna, B matpuue A. 3aMeHUTb BCe NpocTble Ynucna B A Ha m. BxogHble faHHble: Lenoe
NOSIOXKUTENbHOE YMCIO N, MaccuB Ymucen A pasmepHoOCTH nxn.

6) [laHa nocnegoBaTenbHOCTb HAaTyparbHbIX YMCEN dp...an-1. CO30aTb MHOrONOTOYHOE
NPUNOXeHne Ara noncka CyMmbl ) a;, rae a;— YeTHble ymcna.
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28.

a) Hantu cymmy nHaekcoB Bcex ceasioBbiX ToMek MaTtpuubl A. byaem cuntaTb, 9nemMeHT
CeanoBOn TOYKOW, ECIN OH SIBMSIETCS HAUMEHbLLMM B CBOEN CTPOKE U HanbonblumMm B
cBoeM cTonbue, Nnbo HaobopoT. BxoaHble AaHHbIE: Lienoe NOMOXUTENbHOE YMCHIOo N,
MaccuB Yncesn A pasmepHOCTM nxn.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACEN agp...an—1. CO34aTb MHOrONOTOYHOE
NPUNOXeHNe AN BbIMUCIIEHUS BbIPaXKEHUS ag-ai+az-az+as-as+...

29.

a) Hantu makcumanbHbI 1 MUHUMAaTbHBIN Cpeaun TeX afieMeHTOB MaTpuubl A, cymma
WHOEKCOB KOTOPbIX paBHa ABOWMKE B N0OOM LenodYncneHHom creneHn. BxogHble gaHHbIE:
Lenoe nonoXmnTenbHOe YNCNO N, Leroe NnonoXnTenbHOe YNCHO K, MaccuB Ymucen ot A
pa3MepHOCTU NXK.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACeN ap...an—1. CO34aTb MHOrONOTOYHOE
NPUNoXeHne Ans noucka BCeX aj, ABNAILNXCS KBagpaTamu, Noboro HaTypanbHOro
yucna.

30.

a) OnpegenuTb aBnseTcsa nu matpmua A CUMMETPUYHON OTHOCUTESNBbHO rMaBHOM
anaroHann. BxogHble faHHbIE: Lienoe nonoXuTenbHoe YMCo N, MaccmB Yucen A
pa3aMepHoOCTM nxn. Micnonb3oBaTb He MEHeE 4 NPOLECCOB ANSA peLleHns 3agauu.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACeN ap...an—1. CO34aTb MHOrONOTOYHOE
NPUNOXEHNE ONA NOUCKa BCEX aj, ABMAOLLNXCA NPOCTLIMU YMCTTaMM.
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8. BapuaHTbl 3agaHnn (31-45)

31.

a) B maTtpuue A HanTu B KaXXgom CTPOKe HanbOoMbLUMIA 3NIEMEHT U MOMEHATb €ro
MeCTaMy C NIEMEHTOM, CTOSILLMM Ha rMaBHOW AnaroHanu n B TOW Xe CTpoke. BxogHble
AaHHbIE: Lenoe NonoXmnTtenbHOe YNCNOo N, MaccmB Yncen A pasMmepHoOCTU nxn.
Mcnonb3oBaTb N nu n+1 npoueccoB Ans peleHns 3agayn.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACEN ap...an—1. CO34aTb MHOrONOTOYHOE
NPUNoXeHne Ansa noncka MMHUMaNbLHOrO a;.

32.

a) YnopsgounTb No BO3pacTaHUIo 3feMEHThI B KaXK4oW CTpoke Matpuubl A. BxogHble
AaHHbIE: Lenoe NonoXmnTenbHOe YNCIO N, Lenoe NonoXnTtenbHOe YNCHO K, MacCcuB
yucen ot A paamepHoCTU nxk. Micnonb3oBaTtb N nnu n+1 NpoueccoB Ans peweHns
3agauun.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACEN ap...an—1. CO34aTb MHOrONOTOYHOE
NpUNoXeHne Ans novcka Npon3BeaeHns Ynmcen ag*as*...*an_;.

33.

a) B maccuBe CTpOK XpaHATCA dhaMUnnum 1 OLLEHKN yyawmxesa. HanTtu yyawierocsa ¢
MakcumarnbHbIM cpeaHnm 6ansom, BbIBECTU CMIMCOK BCEX YHALLMXCH, UMEIOLLINX
oaHodamunbLeB. BxogHble AaHHbIE: Lenoe nomnoXnTenbHOe YNCNOo N, MacCuB CTPOK
pa3mepHoCcTM n. Micnonb3oBaTb N nnu n+1 npoueccoB Ans peleHns 3agayn.

6) Jana nocnegoBaTenbHOCTb cumBonoB C = {Co...Ch_1} M cumBon b. Co3gatb
MHOrOMOTOYHOE MPUIOXEHWE AN ONpeaeneHns KONMYeCTBO BXOXKAEHU cMmBona b B
ctpoky C.
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34.

a) Hantu nponseeaeHne Bcex anemMeHToB B Matpuue A, Cymma Unmn pasHoCTb MHOEKCOB
KOTOPbIX ABMSAETCSA NPOCTbIM YNCNOM, OTpULUATENbHbIE PA3HOCTUN HE paccMaTpuBaTb.
BxogHble gaHHble: Lenoe nonioXUTenbHOE YMCIO N, Lenoe NosiokKnTenbHOe YMCIO K,
MaccuB Yncesn ot A pasamepHOCTU NXK.

6) [laHa nocnepoBaTenbHOCTbL cMmBosioB C = {Co...Cn-1}. [1aH Habop n3 N nap
KoaupyoLwwmx cnmeonos (a;,b;). Cozgate MHOroNOTOYHOE NPUNOXEHNE, KogMpyoLlee
ctpoky C cnegytowmm o6pa3om: CTpoka pasaensercs Ha NOACTPOKM M KaxKabl NOTOK
OCYLLIECTBNSAET KOAMPOBaHNE CBOEWN NOACTPOKN.

35.

a) Beluncnntb nponsseaeHne matpuubl A Ha B, rae matpuua B nonyyeHa n3 matpuubl
A, 3aMeHON oTpULaTENbHbLIX 3IEMEHTOB HYNEM 1 NOCMAEAYOLWNM TPaHCNOHUPOBAHUEM. .
BxogHble gaHHble: Lenoe nonoXuTenbHOe YMCIo N, MaccuB Yncen A pasmepHoOCTM nxn.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACEN ap...an—1. CO34aTb MHOrONOTOYHOE
NPUNOXeHne Ans noncka CyMmbl KBa,D,paTOBZaiz.

36.

a) [l1BonyHble YyMcna 3anmMcaHbl B CTPOKe, pasgenuTenem siensietcs npoden. Konuyecteo
yucen paBHO M. HailT cymmy Bcex ABOUYHbIX YMCEN KaK ABOMYHOE YMCHO M KaK
AecaTu4Hoe Yncno. BxoaHble AaHHble: cTpoka S. [ns pelleHus 3aaayv ucnonb3oBaTh
He MeHee m NpPOoLIECCOB.

6) Jana nocnegoBaTensHOCTb cumBonoB C = {Co...Ch1}. [1aH Habop n3 N nap
KoAMpyoLWmnx cMmBornos (a;,b;). Co3gatb MHOronoTo4YHOE NPUNOXeHWe, KogupyroLlee
ctpoky C cnegytowmm obpasom: notok 0 3ameHsieT B cTpoke C BCe CMMBOSbI 8p Ha
CUMBOJbI by, NOTOK 1 3amMeHseT B cTpoke C BCe CUMBOJSbI &; HA CUMBOSbI by, 1 T.4.
[MOTOKM JOMKHBI OCYLLIECTBIIATL KOOMPOBaHME NnocneaoBaTenbHO.

37.

a) NpoBepuTb, MOXHO NN COCTaBUTb CIOBO S N3 3N1eMEHTOB CUMBOSIbLHOro maccusa C.
YuntbiBaTb KONMMYECTBO TpebyeMbix CUMBOSIOB 4S5 COCTaBneHus cnosa. BxogHble
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AaHHble: cTpoka S, maccus cumBonoB C. Mcnonb3oBaTb ANS peLleHnst 3aaa4m CTONbKO
MPOLIECCOB, CKOJTbKO HEMOBTOPSIOLLMXCH CUMBOJIOB B CTPOKE S.

6) JaHbl nocnegoBatenbHOCTM cnmMBonoB A = {ap...an-1} 1 C = {Co...Cc1}. B 0Owem
cnyyae n # k. Cosgatb MHOrONoTOYHOE NPUITOXEHNE, onpeaenstollee, cCoBnagatwT nn
nocnmMBONbHO cTpokn A n C.

38.

a) CTpoka coaep>X1T NPOM3BOJIbHbINA PYCCKUA TEKCT. BbIBECTM CKOMBKO pa3 B HEN
BCTpeyaeTcs byksa a, bykBa 0, 6ykBa B 1 17.4. Hantu Tpmn Hanbonee 4yacto
BCTpeyvatwmeca byksbl. BxogHble faHHbIe: CTpoka S. Micnonb3oBaTth ANd peLleHns
3aga4um CTOMbKO NPOLIECCOB, CKOMNbKO BYKB B pycCKOM andasuTe.

6) aHa kBagpaTtHasa matpuua A. Co3gatb MHOrONOTOYHOE MPUITOXKEHME OS5 NOMCKa
CyMM CTPOK 1 cTON6L0B.

39.

a) Hantu makcumanbHbI MO MOAYIIO 3fIEMEHT B MaTpuue A 1 ero MHOeKCbl — X, Y.
[MomMeHATb MecTaMm CTPOKY X CO CTPOKOW K U cTonbel y co ctonbuom K. BxoagHble
OaHHbIE: Lerioe nonoXmnTernbHOe YMco N, Maccus Yymncesn A pasMmepHOCTU nxn, uenoe
NonNoXuTternbHoe Ynucno Kk 2 0 u < n-1.

6) [laHa nocnenoBaTenbHOCTL HATyparnbHbIX YACeN ap...an—1. CO34aTb MHOrONOTOYHOE
NPUNOXeHne Ansa noncka MakCUManbHOro a;.

40.

a) B maccuBe A 3aMeHUTb OTpuLaTENbHbIE ANIEMEHTLI HYNSMU, a MNONOXUTENbHbIE
anemMeHTbl eguHuuamu. NepesecTtn NnonyvyeHHoe ABOUYHOE YUCIIO B AECATUYHYIO
cuctemy cuucrieHus. BxogHbele gaHHble: Lenoe nosioXknTteribHoe YNCro N, MaccuB YUCEN
A pasmepHOCTHM N, Lenoe NosioXuTenbHoOe Yncno K = 2 n < n/2. Vicnonb3oBaTb Ans
pelleHna 3aga4vn K npoLeccos.

6) N3roToBneHne 3HaMeHNTOro caMmyparnckoro Meya — kaTaHbl NPOUCXOANUT B TpW 3Tana.
Mnagwun y4eHuk macTepa BbIKOBbIBAEeT 3aroToBKy byayLiero meya. 3atem ctapLunm
yYeHUK MacTepa 3akanueaeT MeY B Tpex BoJax — Kunsweun, ctyaeHon u tennon. U1 B
KOHLUe macTep coBCTBEHHOPYYHO U3roTaBNMBaET PYKOSATb Meya U HaHOCUT y30pbl.
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TpebyeTcs co3gatb MHOronNnOTOYHOE NMPUITOXXEHME, B KOTOPOM MacTep U ero y4eHuKn
npeacraBneHbl 04MHAKOBbIMM NOTOKaMK (06paboTka NpoM3BOANTCS B LUKIIE).

41.

a) Hantu makcumanbsHoOe U MMHUMarnbHOE Lienoe Yncno u3 uutepsana [A, BJ, ans
KOTOpbIX Kaxkgoe u3 yncen C1, C2, C3 u 1.4. ABNAIOTCS AeNnUTENAMN, y4ecTb CUTyaumto
KOrga Yvcno yaoBneTBopsioLLEe YCNOBMAM OTCYTCTBYEeT. BxoaHble gaHHbie: yucna A, B,
K — konuyectso Yncen C n camu ymcna C.

b
6) Bbluncnutb .f f (x)dx, ncnonb3yss MmetToq NPsIMOYronbHUKOB. BxoaHble AaHHbIe: YMcna
a

a un b, pyHkuma f(x) onpegenseTcsa ¢ NOMOLBLI NporpaMMmHon yHKUMn. VIHTepsan
pa3buTb Mexay NoToKaMu.

42.

a) NMomeHaTb MecTamn B ABYMEPHON MaTpULLE dNEMEHTbI FMaBHOM U NOBOYHOM
AnaroHann. BxogHele gaHHble: maTpuua A pasMepHOCTM nxn

6) BbiBECTM 13 MHOXECTBA YMcen NPoOM3BOSIbHOM pa3MepPHOCTN BCe TPOWKKM Yncen (a, b,
c), roe c=|a-b| unu c=|b-a|

43.

a) B aBymepHoOn MmaTtpuue CMMBOJSIOB HAUTU YUCNO BXOXOEHUW 3a4aHHOrO CrioBa, npwu
9TOM CrOBO MOXeT BbITb 3anMcaHo B CTPOKE uUnu B cTonbue, a Takke Kak cresa
Hanpaso (CBepXy BHU3), Tak N HA0BOPOT.

6) [ina Bcex uncen u3 MHOXeCTBa YMcen NPOM3BOSIbHOW pa3MepPHOCTN onpeaenuTb
4acTOTY UX BXOXAEHNA (KONMYECTBO OQMHAKOBbLIX) B MHOXECTBO.

44,

a) VI3 MHOXecCTBa ABYMEpPHbIX BEKTOPOB HaUTW BCe Napbl KOMMMaHapHbIX BEKTOPOB. U3
HUX HANTN Napy BEKTOPOB C MakCcMmarnbHOW 000 AHOM ANnHON. BxogHble OaHHbIE:
KONMNYECTBO BEKTOPOB N UX KOOPAUHATLI.
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6) Bbluncnntb 3HavyeHns yHKUMN O4HOro nepemMeHHoro (yHKLMIO 3aaTh Yepes
NporpaMmMHyt0 YHKLMIO) Ha yKa3aHHOM MHTEpBarne € ykasaHHbIM warom. [poBepsiTb
KOPPEKTHOCTb MHTEpBana u wwara.

45.

a) Bbluncnntb ckonbKo pas BcTpeyaeTcs ymcno K BoO BCen MaTpuue U B KaXKaonm CTpoke
MaTpuubl A. BxogHble gaHHble: matpuua A pasamepHocTn nxn, yicno K.

6) BbiBeCcTr Bce ABY3HaA4HbIe YMcna, KOTOpble MOXHO COCTaBUTb KOMOUHaUMeNn unudgp 13
3a/1aHHOro MHOXecTBa. BxoHble AaHHbIE: NPOU3BONIbHOE YNCIO LMAdP.

9. BapuaHTbl 3agaHnn (46-60)

46.

a) Bbluncnntb cymmy TeX uncen u3 ABymMepHOro maccuea A, cpeam cocegen KoTopbixX
crnpasa, crneBa, CBEpPXY M CHU3Y ecTb XOTS Obl ABa OAUHAKOBLIX. BXoAHbIE AaHHbIE: N,
mMaccuB A pasmMepHOCTH nNxn.

6) PewunTb cuctemMy u3 Tpex NMMHENHbIX yPaBHEHUIN U TPEX HEM3BECTHbLIX METOA0M
Kpamepa. [NoTokn ncnonb3oBaTb ANs NapannenbHoro pacyeta HeobxoaumblxX
onpegenutenen. BxogHble aaHHbIEe: KOO PULMEHTBLI CUCTEMbI YPaBHEHUN.

47.

a) Ha Bok3an npuxoasit naccaxupbl U OXMAAIOT TPAHCMOPT B ONpeaAerieHHOM
HanpaBEHNUN N3 HECKOIbKUX BO3MOXHbIX, HA BOK3arn NPUXOAUT TPaAHCMOPT, YBO3SALUNNA
MacCaxupoB K X MeCTy Ha3Ha4yeHus. Co3aaTb MHOrOnNpoLLECCHOE NPUIOXeHUe,
6eCKOHEYHO MMUTUPYIOLLIEE CUCTEMY «BOK3an.

6) HanTn uncno BXxoXaeHnn CUMBOSIOB rNacHbIX OYKB B ABYMEPHON MaTpuLe CUMBOJIOB.

48.
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a) Hantn cymmy nonoXxuTenbHbIX YACEN, PacnoNOXEHHbIX HUXKEe NOOOYHON AnaroHanm u
npou3BeaeHne oTpyuaTeNnbHbIX YACEN, CTOSILLMX HUXKE rMaBHOM aMaroHanu. BxogHble
AaHHble: N, MaccuB A pa3mepHOCTM nxn.

6) Boluncnntb onpegenutens matpuubl A 4x4. BxogHble gaHHble: maTtpuua A.
Paspgenntb HaxoxageHue onpegenurenien 3x3 Mexay HeCKOSNTbKMMU MOTOKaMMU.

49.

a) Hantu cymmy ocobbix ymcen us nHrepeana (A, B), bygem cuntaTtb YMCro ocobbim,
€CNn1 B Hero BXoAdAT POBHO TPU OAMHAKOBBIX LNApbl, @ BCe OCTarnbHble Undpbl ero
obGpasytoLme BCcTpeyaoTca ogHaxabl. BxogHble gaHHble: Yncno A, yncno B.

6) Bbluncnntb cymmy, cymmy KBagpaTtoB v NPOU3BEeAEHNE NIEMEHTOB OOHOMEPHOIO
MaccuBa, UCMNoSb3oBaTh TPW NOTOKA, HANTU MUHMMANbHOE 3HAaYEeHME U3 BblYUCIIEHHON
TPOMKN 3HAYEHNN.

50.

a) Hantu Bce cnoea, BcTpeyvatowmecs B NPeanoXeHum aaxabl M TONbKO ABaXAbl.
BxoaHble OaHHble: TEKCTOBAs CTPOKa.

6) OnpegenuTtb Tpu Hambonee YacTo BCTPEYAIOLLNXCA CUMBOSA B CTPOKE.

51.

a) Hantm cymmy Bcex TpexaHayHbIX YMCES, B KOTOPbIX XOTsl Obl 04Ha uMdpa Aenntcs
HaLeno Ha undpy, CTosILLYIO B YMiCne nocre Hee.

6) Beluncnnte npounsseaeHne tpex matpuy A, B, C. MaTpuupl 1 nx pasmepHoCTb
3anucaHbl B (panne.

52.

a) Hantu Bce cTporo ybbiBatoLmne nocrnegoBaTenbHOCTU Yucen B maccmee A, BbiOENUTb
nocnefoBaTesNibHOCTb C MaKCMMaribHbIM YNCIIOM 3N1EMEHTOB. BxoaHble AaHHbIE: MaccuB
A pasmepHoCTH n.
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6) OTcopTupoBaTb MaccuB aart (rog, Mecsu, AeHb) N0 BO3pacTaHMIo 1 MO yObIBaHUIO,
pe3yrnbTaTbl COXpPaHUTb B (hannbl.

53.

a) OnpegennTb MHAEKCHI CTONBLOB MaTpuubl A, Yncna B KOTOPbIX 06pasytoT CTPOro
BO3pacTatoLLyto nocnegoBaTenbHOCTb. BxogHble AaHHbIe: ABYyMepHasa maTpuua A.

6) B cpanine 3anncaHbl CTygeHTbl Fpynnbl U X OLLEHKM NO HECKONbKMM NpeameTam,
HaWTN CaMOro YCNeLwHOro CTy4eHTa, CamMoro OTCTaloLWEero CTyaeHTa, BblMUCNTb
cpeaHu 6ann rpynnbl, BbIBECTU CMIMCOK CTYAEHTOB, CPeAN OLEHOK KOTOPbIX €CTb XOTS
Obl ogHa ABOMKa.

54,

a) OnpegenuTb ABNSeTCSa Nu AByMepHasi maTpuua ocobon, byaem cumtatb MaTpuly
0coboMu, ecrniv CyMMbl N1EMEHTOB (HMXe NOBOYHOM AMaroHann nu HUXe rnaBHON
anaroHanu), (Bblwe No6OYHOM AMaroHanu 1 BbIlE rMaBHOW guaroHanmu), (Huxe
No6OYHON gMaroHanu 1 Bbile rfaBHOW gnaroHanu), (Bbiwe nobovyHOoM agnaroHanm m
HWXXe rmaBHOW AnaroHanu) paBHbl. BxogHble AaHHbIe: AByMepHasa maTpuua A.

6) B dhanne 3anucaHbl Ha3BaHMs peLenToB ¢ TpebyeMbIMU MHIPeanEeHTaMn N nx
konnyectBoM. [lonb3oBaTtenb BBOAUT NPOM3BOSIbHOE YMCIIO NMEIOLLMNXCS UHIPEOVNEHTOB,
nporpamma oTobpakaeT Bce peLenTbl, KOTOPbIE€ MOXHO NPUrOTOBUTL U3 MMEIOLLMXCS
NHIPEaNEHTOB.

55.

a) Hantu cpegHee apndmeTnyeckoe BCeX TeX LIECTU3HAYHbIX Y1Cen, cyMmma NaTu
NPOn3BOSIbHBIX LMEpP KOTOpbIX paBHa K. BxoaHble aaHHble: yncno K.

6) OnpenenuTb YMCNO BXOXOEHUN TPEX YKa3aHHbIX CUMBOSOB B YKa3aHHOW CTPOKe
NPOM3BOSIbHOM OSNHbI.

56.
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a) Beluncnntb cymmy 3HadeHnn dpyHkumm sqrt(sin(x)) Ha nHtepsane [A, B] ¢ warom h.
MHTepBan pa3dutb mexay K npoueccamu. BxogHble aaHHble: Yncna A, B, h, K. Ecnu K
N36bITOYHO NO OTHOLEHUIO K A, B, h, TO HEOBXOOMMO YMEHBLUUTEL €r0 aBTOMaTUYECKMN.

6) OnpeaenuTb YNCNO OQMHAKOBLIX CTPOK B MaTpuULE CUMBOSOB, NpW onpeaeneHnm
OAMHAKOBbIX CTPOK YYMTbIBaTb CAMW CUMBOJIbI U HE YYNTbIBATb UX MECTOMOMOXEHME B
CTpoke (HanpuMmep «qWWer» paBHO «Wewrg»).

S57.

a) Bbluncnntb MMHMManbHoe 3HadeHne yHkumm sgrt(cos(x+1)*sqrt(sin(x)+1)) Ha
nHTepsarne [A, B]. BxogHble gaHHble: yicna A, B.

6) HanTtu yncno BxoxaeHun B cTpoke kaxaon umdpsl — 0, 1, ..., 9. OnpegenuTb Kakas
LUndopa BCTpevaeTcs Yallle ocTarnbHbIX.

58.

a) V13 anemeHTOB MaccuBa HanTu Bce napbl yucen (a, 6), rae a n 6 umetot xots 6bl napy
obwux genutenen (eAnHULY Kak genutenb He paccMmaTtpuBaTth). BelgenuTs napy ¢
MakcuMmanbHon cymmon a+6. BxogHble faHHble: MaccuB LenblX NOMNOXUTENbHbIX YUCen
A paamepHOCTU N.

6) OnpenenuTb BCce CTPOKU B ABYMEPHOW MaTpuLEe CUMBOSIOB, SIBASIOLLMECS
nanuHgpomMamu (Hanpumep, NanMHOPOMOM SABMSETCS CTPOKa «MNon» - T.K. OHa
O[MHAaKOBO YMTaEeTCs U CreBa Hanpaso M CnpaBa Haneso).

59.

a) CoctaBuTb MHOXECTBO Yncen A3, Takum obpasom, 4Tobbl A3 ABNSNOCH
nepeceyeHmem mHoxects A1 n A2. BxogHble aHHble: MHOXECTBa Yncen npon3BosibHON
pa3amepHocT A1 n A2, 3anucaHHble B (hanne, BHYTPU KaXXOoro MHOXeCTBa KaXabIn
3NeMeHT MOXeT ObiTb BCTPEYEH NULb OAHaXabl, NPeAyCMOTPETb BO3MOXHOCTb
KOPPEKTHOIO CYNTLIBAHNA MHOXECTB NPU HEKOPPEKTHBLIX BXOAHbLIX AaHHbIX.

6) Hantn cymmy KBagpaToB HEYETHbIX 3N1IEMEHTOB Maccuea. BxogHble AaHHbIE: Lenoe
4ncno n, Maccme Ymcen A pasmepHOCTH n.
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60.

a) M3 uenbix 3Ha4YeHnn, nexawumnx B HTepBarne [A, B] BblaenuTb Takme vnicna, cpeam
umdp KoTopbix Lmdpa n BcTpeyaeTtcs k pa3. Hantn MmHMManbHoe YeTHOE 3Ha4YeHne n3
BblAENEHHbIX Yncen. BxogHble gaHHble: undpa n n ymucna k, A u B.

6) Mporpamma 3anyckaeT TpU NOTOKA, KaXKAabl NOTOK Criy4arHO 3a4aeT YMCHo U
BbIBOAUT €ro Ha 3KpaH, MOTOKM 3aBepLUaOTCs, ecnun XoTs 6bl ABa Yncna paBHbl MeXay
cobown, B NPOTMBHOM Criyvae Kakabli NOTOK CHOBa Criy4arHO 3a4aeT YMCno U T.4.
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