JNNabopaTtopHasa padbota N 3

Knaccsbl. lIpomokon knacca. KoHcmpykmopbl u decmpyKmopsb|

1. BBepeHue

[IpoBeneM kpaTkuii 0030p HEKOTOPBIX KIFOUYEBBIX MPUHIUNOB U TepMuHosiorun OOIL.
OOIl wuwnxancyaupyem nanasie (aTpuOyThl) W (YHKOWU (BapWaHTHl TIOBEJCHHS) B
COBOKYITHOCTH, Ha3bIBa€MbI€ 0ObeKkmamu, TaHHble U QYHKIHUU 00BEKTa TECHO CBSI3aHbI JPYT
¢ apyroMm. O0beKThl 00JaJal0T CBOMCTBOM cKpbuimus uHpopmayuu. ITO 3HAYUT, YTO XOTS
O00OBEKTBl MOTYT 3HaTh, KaK CBS3BIBATbCA JPYyT C JPYroM HOCPEICTBOM XOPOIIO
OTIpeeNIEHHOTO uHmepgetica, UM OOBIYHO HE MO3BOJIEHO 3HATh, KaK PEaJU3YIOTCA ApYyTrue
00BEKTHl — JIeTalli pealn3aluy CIPSATaHbl BHYTPHU CaMHUX 00BbeKTOB. HecoMHEHHO, MOXKHO
€3IMTh Ha aBToMOOWIJIe, HEe 3Has TEXHUYECKUX JeTaneil ero BHYTpeHHero (QyHK-
[IUOHUPOBAHUS — TPAHCMHUCCHUH, BBIXJIOMHOW TPyOBI U Np. MBI YBHUIUM, MOYEMY CKPBITHE
nH(pOpMaIUK TaK BaXHO JJIs pa3pabOTKH XOPOIIEero MPorpaMMHOT0 00eCTICYeHHUS.

B C u npyrux npoyedypro-opuenmupoganHulx A3blKax MPOrPaMMHUPOBAHUE CTPEMUTCS
OBITb OpueHmupoeanHviM Ha Oelicmeus, TOTAA Kak B uieaje mporpammupoBanue Ha C++
o0bvexmHo-opuenmuposannoe. B C enunHuneit mporpaMMupoBaHus siBisercs ¢(yHkuus. B
C++ enuHuneil mporpaMMUpPOBAHUS SBISIETCS KIdcc, Ha OCHOBE KOTOPOTO B KOHEYHOM
cyeTe co3Aal0TCsi 0ObEKTHI.

[Iporpammuctel Ha C OCHOBHOE€ BHUMAaHHWE YIEISIIOT HamucaHuio (QyHKOui. ['pymnmsl
JNEHCTBUH, BBIMOJHAIONIME HEKOTOPYIO 3a1ady, OObeAMHSIOTCS B (YHKIHMHM, a (QYHKIUU
TPYNIUPYIOTCS, 4TOObI oOpa3zoBaTh mporpaMmy. JlaHHble HECOMHEHHO BaxkHBI B C, HO C
touku 3peHuss OOIl, naHnHble CyHIECTBYIOT B MEPBYIO OYEpEAb IJIsl MOJJEPKKU IEUCTBUM,
BBITIOJIHSEMBIX (PYHKIIUSMU.

[Tporpammuctsl Ha C++ OCHOBHOE BHUMaHHE YJIEJISAIOT CO3AAHHIO CBOMX COOCTBEHHBIX
onpeoenseMblx Nojib308ameneM munos, Ha3plBaeMbIX kraccamu. Kiace - 310 onpenenseMblit
nporpaMMmucToM Tun. Kaxaplii kimacc COOEpKUT JaHHble U Habop (QyHKIHH,
MaHUNYJIUPYIOIMUX C ATHUMHU JaHHBIMU. KOMIOHEHTHI-aHHBIE Kjacca Ha3bIBAIOTCS
oannvimu-yienamu. KOMIOHEHTHI-QYHKIIMU KJacca Ha3bIBAIOTCA QYHKYUAMU-YTEHAMU.
[TogoOHO TOMY Kak CyIIHOCTb BCTPOEHHOTO THUIa, TAKOTO, KaK int, Ha3bIBa€TCA NEPEMEHHOM,
CYIIHOCTh OMNpEAEIsIeMOro IMoJb30BaTeleM Tuma (T.e. KiIacca) HA3BIBACTCA 0O0BbEKMOM.
Hentpom BHuMaHus B C++ gBisitoTcs HE QYHKIINH, a OOBEKTHI.

[{enpto mabopaTopHOil pabOTHl ABIASETCS MONyYEHHE MPAKTHUYECKUX HABBIKOB MpHU
CO3/IaHUH MPOCTHIX KJIACCOB U NMPH pabOTEe ¢ KOHCTPYKTOPAMH H JAECTPYKTOPAMHU.

2. Oowume cBegeHus.

2.1 Knaccbl n metogbl B A3bike C++
B obmem citydae, kace mpeacTaBisieTcs B CleAyromei popme:

class uma_xnacca{ cnucok unenos};

Onmcanue Kiacca HAayMHAETCS C KiIoueBoro cioBa class. CHHCOK WIEHOB Kiacca
onpenenseT COOCTBEHHBIC JIIEMEHTHI Kiacca. [IpM ONMMCAHWU YIICHOB KJIACCOB BO3MOXHO
yKa3aHWe CHCIU(PUKATOPOB YIPABICHHUS JOCTYIIOM K JJEMEHTaM KJIAccoB. Takumu
cnenu(uKaTopamMmu SIBIISTIOTCSI:

— public: 4neHbl Kjacca BUIHBI U3BHE Kilacca

— private: COOTBETCTBYIOIIHE AJIEMEHTBI MOTYT UCIIOJIb30BAThCS TOJIBKO BHYTPH Kilacca

— protected: COOTBETCTBYIOIINE DJIEMEHTHI MOTYT HMCIIOJIB30BAaThCS TOJIBKO BHYTpPHU Kiacca

U B €0 OTOMKaX.



[Io ymomyaHuiO »3J€MEHTHl Kilacca HMMEKT THUIl private. YKa3aHHbII B ONMCaHUHU
cneun(puKaTop AOCTyNa PpacHpOCTpPaHSETCs Ha BCE IOCIEAYIOUIME ONpeAeeHUs, MOoKa He
BCTPETHUTCS APYTOi criennukaTop.

KoHCTpPYKTOpPBI ¥ 1eCTPYKTOPBI

ITocie co3manust 0OBEKTA €ro AIEMEHTHI MOI'YT ObITH WHUIMAJIN3UPOBAHBI C ITOMOILBIO
crienuanbHON GyHKIMHU - KoHcmpykmop. Konempykmop —pyHKUUSA-1IeH, UMIOLIAs TO K€ MM,
YTO M KJIACC, YacThlO KOTOPOrO OH SBJISETCA, W HE HMEET BO3BpALlaEMOro 3HA4YCHMS.
[TporpaMMuCT mpesycMaTpUBacT KOHCTPYKTOP, KOTOPBIM 3aTEM aBTOMAaTHYECKH BBI3BIBACTCS
IpU CO3AaHUU 00BEKTA (CO3MaHUM DK3EMIUIIpa Kiacca). [annvle-anemenmsl Kiacca He mMo2ym
nouaydanib HaddjlbHble 3HAYCHUA 6 onpedeﬂeHuu xknacca. OHU JTHOO AOJIKHBI ITOJYYUTH 3THU
3HAUEHUs B KOHCTPYKTOpE Kiacca, JUOO MX 3HAUYEHHUS MOXKHO YCTAHOBHUTH IIO3XKE, IOCIIE
co3naHus oObekTa. KOHCTPYKTOpBI MOXHO nepezpysicams, 4TOObl 00ECHEYUTh MHOXKECTBO
HaYaJIbHBIX 3HAYEHUI 00BEKTOB Kjlacca.

Kor;:[a 00BsABIASIETCS 00BEKT KjIacCa, MCXKAY MMCHEM 00BEKTa M TOYKOH C 3amsITOH MOKHO B
CKOOKax YKa3aTb CnucokK uHuyualuzayuu >2J1emMeHmoes. OTU HayaldbHBIC 3HAYCHHA nepeaarTcda B
KOHCTPYKTOp Kiacca. Eciin y KOHCTpyKTOpa HET MapaMeTpOB, TO OH HA3bIBAETCS KOHCMPYKMOPOM
nO YMOJI4YAHUIO.

ITpumep 3.1 Kitacc ¢ KOHCTPYKTOPOM.

#include <iostream>

using namespace std;

class myclass {
int a;

public:
myclass(); / KOHCTPYKTOp 110 YMOTIaHUIO
void show();

¥

myclass::myclass()

{
cout « "B koHctpykrope\n" ;
a=10;

}

void myclass::show()

{
cout« a;

§

int main()

{
myclass ob;
ob.showQ ;
return 0;

3HaueHue a MHHUIMATU3UpYyeTcss KoHCTpykTopoM myclass(). KoHcTpykTop BhI3BIBaETCS
TOT/a, KOorja cosaaercs o0bekT ob. OOBEKT, B CBOIO Ouepeib, CO3[AETCs MPU BHITIOJIHEHUMA
UHCTPYKUMU 00BsiBIEHUS oObekTa. [Ipu mporpammupoBanun Ha C 0OBSBICHUE MEPEMEHHBIX
MOHUMAIOTCS TIPOCTO KakK Co3JaHue nepeMeHHbIX. B C++, TOCKOIbKY OOBEKT MOMKET MMETh
KOHCTPYKTOp, HWHCTPYKLHUS OOBSABICHUS TEPEMEHHON MOET BBbI3bIBaTh BBINOJIHEHUE
3aIIMCaHHBIX B KOHCTPYKTOPE IEHUCTBUM.

OOparutre BHUMaHUE, Kak ompenenseTcs KoHcTpykTtop myclass(). B coorBercTBumM C
dbopManbHBIMU TIpaBUiIaMHU cuHTakcuca C++ KOHCTPYKTOp HE JTOJDKEH MMETh BO3BPAIlaeMOTO
3HAYEHUS.

@Oyukimei, o0paTHOW KOHCTPYKTOpY, SBIsieTCS Oecmpykmop. /lecmpykmop —3T0
GyHKIHSI-4IEH, KOTOpasi BBI3BIBACTCS MPHU yAAICHHH 00bekTa. OOBIYHO MpU paboTe ¢ 00BEKTOM
B MOMEHT €T0 y/IaJICHHs IOJDKHBI BBITIONHATHCS HEKOTOPBIE AeiicTBus. Hampumep, mpu co3panuu
00BEKTa /AJIl HETO BBIACNSETCS MaMsTh, KOTOPYIO HEOOXOIMMO OCBOOOJIUTH MPHU €0 YIaJICHUU.
NwMs nectpykTopa cOBMagaeT ¢ UMEHEM Kjlacca, HO ¢ CUMBOJIOM ~ (THJIb/Ia) B HaYaJe.



[Ipumep 2 Kiacc ¢ gectpykropom
#include <iostream>
using namespace std;
class myclass {
int a;
public:
myclass(); // KOHCTPYKTOP
-myclass'O; // necTpykTop
void show();

¥

myclass::myclass()

{

cout« "ConepiuMoe KOHCTpyKTopa\n" ;
a=10;
H
myclass:: ~myclass ()
{
cout« "Yganenwue...\n";
} .
void myclass::show()
I
cout «a«"\n";
b
int main()
I
myclass ob;
ob.show();
return 0;
J
JlecTpyKTOp KJ1acca BBI3BIBACTCS MPH YIAICHUN 00bekTa. JIOKaTbHBIE OOBEKTHI yAATISIOTCS
TOTJa, KOTJIa OHHU BBIXOAAT U3 00JacTh BUAMMOCTH. [706anmpHBIE OOBEKTHI YAANSIOTCS MpU

3aBEPILICHUH IPOrpaMMbl. AZjpeca KOHCTPYKTOPA U JECTPYKTOPA MOIYYUTh HEBO3ZMOXKHO.
2.2 Pa3aHOBMAOHOCTU KOHCTPYKTOPOB.

2.2.1 KOHCTpYKTOp C napameTpamMmu

KoHcTpykTOpy MOKHO IepenaBaTh apryMeHThI. [t 3Toro Hy»HO 100aBUTh HEOOXOMMEBIE
napamMeTpsl B OOBSBIEHHE U ONpEJeNieHHe KOHCTPYKTOpa. 3aTeM Ipu OOBABICHHH OOBEKTa
3a/1aiiTe mapaMeTpbl B KAYECTBE apryMEHTOB.

[Tpumep 3 KoHcTpyKkTOp ¢ mapaMeTpamu.
#include <iostream>
using namespace std;
class myclass
{
int a;
public:
myclass(int X); / KOHCTPYKTOD
void show();
g
myclass::myclass(int x)
{
cout« "B xoHCTpyKTOpe\n";
a=x;
void myclass::show()

{



cout «a«"\n";

}

int main()

{
myclass ob(4);

ob.showQ);
return 0;

}

3nech KOHCTPYKTOp Kiacca myclass mmeer onuH mapameTp. 3HadeHHE, TepeaBacMoe B
myclass(), ucronb3yercst AJis MHUIIMAIU3AIUMU TIepeMeHHoi a. O0pature ocoboe BHUMaHUE Ha
TO, Kak B GyHKIIMU main() oO0bsaBiseTcs o0beKT ob. Hucno 4, 3anucaHHoOe B KPYTIBbIX CKOOKax,
SBIISICTCS apTyMEHTOM, IepeaBaeMbIM IapaMeTpy X KOHCTpyKTopa myclassQ, KOTopbrii
UCTIONB3yeTCs I WHULUANM3allMM  TepeMeHHOW a. BnomHe pomycTuMo TmiepenaBaTh
KOHCTPYKTOPY HECKOJIbKO apTyMEHTOB.

@DaKTHYEeCKH CUHTAKCUC TMepelaydl apryMeHTa KOHCTPYKTOPY C IMapamMeTpoM SIBISETCS
COKpaIieHHou GpopMoii 3anucu caeayouero, 00iee ITUHHOTO BhIPAKEHUS

myclass ob = myclass(4);

OnHako OONBIIMHCTBO HMporpaMMucToB C++ MONIB3YIOTCS COKpalleHHOH (Gopmoil 3amucu.
Ha camom niene, ¢ TeXHMYECKON TOUKH 3pEHUsI MEXKIY dTUMH ABYMs (hopMaMM 3alvcu UMEeTcs
HEeOOJIBIIIOE OTINYHNE, CBA3aHHOE C KOHCTPYKTOPOM KOMHUH (copy constractor), 0 KOTOpoM OyZIer
pacckaszaHo Mo3kKe.

2.2.2 KOHCTpYKTOp KONupoBaHusA

OOBexT Kmacca 0e3 KOHCTPYKTOPOB MOKHO MHHUIIMAIM3HPOBATh IyTeM NPUCBAMBAHUS MY
JIpyroro o0bEKTa 3TOro Kiaacca. ITO MOXHO JielaTh U TOTJa, KOTrAa KOHCTPYKTOPBI OIHUCAHBI.
Hanpuwmep:

date d = today; / nHUIIHATH3aUsI IOCPEACTBOM NPHCBAVBAHUS

Boo01ie, nMeeTcss KOHCTPYKTOp MO YMOTYAHHIO, ONIPEICTICHHBIN KaK MoYJeHHas (B paHHUX
Bepcusax C++ - moOuToBas) komusi oObeKTa TOro ke kiacca. Ecom mns kmacca X Takou
KOHCTPYKTOp TIO YMOJIYAaHHUIO HEXKENATEJCH, €r0 MOXKHO IEepPEOoNpeAeTuTh KOHCTPYKTOPOM C
nMeHeM X(X&). Orto Oymer KOHCTPYKTOp KomupoBaHuUs. OmnmcaHue KOHCTPYKTOpa
KOITUPOBAHUSI:

stack::stack(const stack&);

I[lo yMomyaHWIO KOMIOWJIATOP HIPOU3BOAUT  KONHMPOBAHME IIyTEM  IOYIEHHOU
WHULMAIU3alM. OTO HE BCErAa NPUMEHUMO. B HEKOTOphIX Ciydasx B KOHCTPYKTOpPax
IPOUCXOIUT, HAIPUMED, BBIIEICHUE TUHAMUYECKON NTaMATH, IO3TOMY IPUMEHEHUE MOUIEHHON
MHUIMAINIMUY TpUBEeT K (aTtaibHOW OIIMOKE MpHU MOMBITKE OOpaTUTCS K TUHAMHUYECKON
naMsITH WIK Tpu yaaneHun oobekTa. [1oaToMy BaskHO, 4TOOBI KJIAaCC MMEN CBOIO COOCTBEHHYIO
SIBHO OIIPEJIEIICHHYIO KOIMIO KOHCTPYKTOpA.

IIpumep 4 KOHCTPYKTOpP KOIUPOBAHUS.

Stack::stack(const stack& str) {
s=new char [str.max_len];
max_len=str.max__len;
top=str.top;
memcpy(s,str.s,max_len);

}

KoHcTpykTOop KOnupoBaHus BbI3bIBAETCS B CIy4Yae MHULIMAIU3ALUU IpU OOBSABICHUH.

Stack s(10); // KOHCTPYKTOp ¢ OAHMM apaMeTPOM
Stack d=s; // KOHCTPYKTOpP KONIMPOBaHMS.



Bce xopomo paspaboTaHHble Kiacchl JOKHBI HMMETh KOHCTPYKTOP KOIMPOBaHUSA,
0COOEHHO Te, KOTOPbIE UMEIOT JIeJI0 ¢ JMHAMUYECKOM MaMsAThI0, OTKPBITBIMU (aiiiamu, TH00bIMU
yKa3aTelsiMu.

2.3 BectpanBaemblie cbyHkuuum (inline-cbyHkunm)

B C++ MoxHO 3a7aTh (QyHKLHUIO, KOTOpas Ha CaMOM Jeje He BBI3bIBACTCA, a €€ TEeJO
BCTpaMBaeTcss B NporpamMmy B MecTe ee Bbl3oBa. [IpemmymiectBom BceTpanBaembix (inline)
(GYHKUUH SBISETCS TO, YTO OHM HE CBSI3aHbl C MEXaHU3MOM BbI30Ba (YHKLMH M BO3BpaTa UMHU
cBoero 3HadeHus. CiemnoBaTeNIbHO, BCTpaWBaeMble (DYHKIIMU BBITIONHSIOTCS TOpas3io ObICTpee
OOBIYHBIX.

OpnHako, eciaw BCTpamBaeMble (DYHKIIUHM CIUIIKOM OOJIBIINE W BBI3BIBAIOTCS CIHIIKOM
4acTto, 00beM MPOrpaMM CHUJIBHO BO3pacTaeT. M3-3a 3TOro Mx NpUMEHEHHE OrpaHUYMBaCTCS
KOPOTKMMH YacTO BBI3bIBAEMBIMU (pyHKIMsMH. [ 0OBABIEHHS BCTpamBaeMoil (yHKIHA
HY’KHO BCTaBHTH crieniupukarop inline nepea onpeneneHueM GyHKIUH.

[Tpumep 5. Mcnonb30BaHre BCTpauBaeMbIX (PYHKIIHA:

#include <iostream>
using namespace std;
inline int even(int x)
{ return ! (x%?2);
}
int main() {
if (even(10)) cout«'10 ssiBasiercst 4eTHbIM \n'';
if (even(ll)) cout«; "11 ssiBAsIeTcs YeTHBLIM\N'';
return 0;}

B srom npumepe ¢ynkuus even(), KoTopas BO3BpallaeT UCTHHY MPH YETHOM apryMeHTe,
00BsIBJIEHA BCTPAaUBAaEMOM. DTO 03HAYAET, YTO CTPOKA

if (even(10)) cout« "10 saBasiercs yeTHbIM\IT'"';
(YHKIMOHATBHO UICHTHYHA CTPOKE

if (! (10%2)) cout « "10 siBasieTcst YeTHBIM\IT'"'§

2.4 KnrouyeBoe cnosBo this

KitoueBoe cnoBo this 00603Ha4aeT CrieUaIbHYIO JOKAJIbHYIO NEPEMEHHYIO, TOCTYIHYIO B
Tene moOol (QyHKIMU-wIeHa kiacca. llepemeHHast this He TpeOyeT ONUCAHMS U SBISCTCA
yKazarenem Ha camoro ce0s. Kaxapiii 00beKT MOKET OMpeeNiuTh CBOM COOCTBEHHBIN amapec ¢
IIOMOIIBIO KIIFOUEBOTO CJIOBA tAis.

— this->ums ynena yka3bplBaeT Ha 00BEKT, YWICHOM, KOTOPOTO OH SIBIISIETCSI.

— *this mpencTaBiseT coO0N caM OOBEKT M, B 3aBUCIMOCTH OT KOHTEKCTa, MOXKET ObITh

JIEBO- WJIX NIPAaBOCTOPOHHEN BEITUYMHOU

— this ipeACTaBISIET CO00M azipec 00OBEeKTa.

Ipumep 6. Knroyeeoe crioeo this

class C {

int c1,c2;

public:

void init(int b) { c2=b; c1=b+1; }

C & inc() { c1++; c¢2++; return *this; }
void *adress() { return this; }

void print() { cout <<cl <<¢2;}
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void main(void) {

Ca;

a.init(10);

a.print();

cout << “ adress=* << a.adress<< “ inc¢ “ << a.inc().print() << endl;

}

VkazaTenb Ha OOBEKT, AJs KOTOPOro BbI3BaHA (YHKLMUA-YJIEH, SBISETCA CKPBITHIM
napamerpoM (pyHkuuu. Ha 3TOT HesBHBII mapaMeTp MOXHO CChUIAThCS SBHO Kak Ha this. B
KaXJ10M QyHKIMM KJIacca X yKa3aTelb this HEesIBHO ONUCaH Kak

x* this;
Y MHUIUAIU3UPOBAH TaK, YTO OH YKa3bIBaeT Ha OOBEKT, /i1 KOTOPOro Oblia BbI3BaHA (PYHKIIHSA-

4jieH. this He MOXKeT OBITh OIIMCAH $BHO, TaK KaK 3TO KIIOYEBOC cJIOBO. Kiacc X MOXKHO
SKBHUBAJIEHTHBIM 00pa30M OIHUCATh TaK:

class x { class x {

int m; int m;

public: public:

int readm() { return this->m; } int readm() { return m; }
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2.5 OtpeneHue nHtepdenca ot peanmsaumm

OnuH n3 Hanbosee GPyHIAMEHTAIBHBIX IPUHIUIIOB Pa3paOOTKH XOPOIIEro NpOrpaMMHOTO
o0OecrieyeHUss COCTOMT B OTJAEJICHHM HHTepdeiica oT peanuzauud. IT0 obierdaet
Monupukanuio nporpamMm. UTo KacaeTcs KIHMEHTOB Kjacca, TO M3MEHEHHUS B pealn3aluu
KJlacca He BIMAIOT Ha KJIMEHTAa Kjacca 0 TeX IMop, Moka MHTepdeiic kinacca, U3HAYaIbHO
npeaHa3HAYCHHBIN IS KIIMEHTa, 0CTAeTCSI HEM3MEHHBIM.

Hnst ornenenus wuHTepdeiica OT peanu3alud HEOOXOIUMO IOMECTUTHh OOBSBICHHE
KJlacca B 3arojIOBOYHBIN ¢ain (*.h), 9ToOBl OHO OBLTO TOCTYIHO JOOOMY KJIMEHTY Kiacca.
OTOo OTKpBITHIA uHTEepdelc kmacca. A omnpeneneHus (yHKIUH-3JIEMEHTOB Kiacca
MIOMEIIAIOTCS B UCXOMHBIN (aitn (*.cpp). DTo 3akpwITasg OT KIMEHTA peanusanus kiacca. Ho
Ha caMOM Jeje 3aroJIoBOYHbIe (aliIbl coJep)KaT HEKOTOPYI 4YacTh pealu3aluu.
BcerpanBaemble  (QPYHKIIMH-DIIEMEHTHI, HAmpUMep, JOJDKHBI HaxOIWUTHCS TOJIBKO B
3aroJI0BOYHOM (haiiie.

[Ipu mnoctpoenun mnporpammbel Ha C++ KaxJIoe omnpejereHue Kiaacca OOBIYHO
NIOMEIIACTCS B 3d200804HbII (paiin, a ompeneneHUus (yHKIUIH-3JIEMEHTOB 3TOTO Kiacca
MOMEINAIOTCS B Pailibl UCXOOHBIX KOO0 C TEMH XK€ 0a30BBIMM HMMEHAMHU. 3aroJIOBOYHBIC
daiinbl BKIOYAOTCS (MOCPEACTBOM OUPEKTUBHI #include) B kaxkaplid ¢aiia, B KOTOpOM
UCTIONIb3yeTCs Kilacc, a (aiyibl ¢ MCXOAHBIMU KOJaMH KOMITHJIUPYIOTCS M KOMIIOHYIOTCS C
daitnom, copepiKalM TIaBHYIO POTPaMMY .

[Iporpamma Ha puc. 6.5 COCTOMT U3 3arojioBOYHOTO ¢aina time.h, B KoTopom
o0bsaBnsieTcs kiacc Time, daiina time.cpp, B KOTOPOM OMHUCHIBAIOTCS (PYyHKIIUU-3JIEMEHTHI
knacca Time, u (aiinia main.cpp, B KOTOPOM OTHCHIBaeTCsl (QYHKIUSA main.

/l TIME.H

/ O6bsiBJeHUe Kaacca Time.

/l ®yHknuu-3y1eMenThI onpenejaensl B TIME.CPP

// TIpegoTBpanieHHe MHOTOKPATHOTO BKJIIOYEHHUS 3ar0JI0BOYHOrO (haiiaa
#ifndef TIME_H

#define TIME_H

// Onpenesienne a0CTPAKTHOrO THIA JaHHBIX Time

class Time {

public:




Time(); // KOHCTPYKTOP MO YMOJIYaHHUIO

void setTime(int, int, int); // ycranoBKka 4acoB, MUHYT, CEKYH/]
void printMilitary(); //meyatp BpeMeHu B BoeHHOM opmarte

void printStandard(); //meuaTth BpeMeHu B cTaHIapTHOM (popMmaTe
private:

int hour; /110-23

int minute; //0-59

int second; //0-59};

#endif

// TIME.CPP

/ Onpenenenns GpyHKUMII-31eMeHTOB 151 kiaacca Time.

#include <iostream.h>

#include "timel.h"

// Konctpykrop Time npucBanBaeT Hy/ieBble Ha4aJbHble 3HAYEHHUA KAKIOMY
/lhaemenTty naHHbIX. O0ecneynBaeT COrJIaCOBaHHOE HAYAJIbHOE COCTOSTHHE
//Bcex 00bLEKTOB

Time Time::Time()

{ hour = minute = second = 0; }

// 3ananue HoBOro 3HaYeHus1 Time B BU/1e BOEHHOT0 BpeMEHH.

// TIpoBepka NPaBUJILHOCTH 3HAYEHUI JaHHBIX. O0HYJIeHUe HeBePHbIX 3HAYEHUIA.
void Time::setTime(int h, int m, int s)

{

hour=(h>=0&& h<24)?h:0;

minute=(m >=0 && m<60) ? m: 0;

second =(s>=0 && s<60)?s:0;

}

// TleyaTh BpeMeHU B BOEHHOM (popMaTe

void Time::printMilitary()

{

cout « (hour <10 ? "0" : "") « hour « ":"« (minute <10 ? "0" : "") « minute « ":" « (second <10 ? "0" : "")
« second;

// TledaTh BpeMeHH B CTAHIAPTHOM (opmaTe

void Time::printStandard()

{

cout « (hour ==0| | hour ==12) ? 12 : hour % 12) « ":" « (minute <10 ? "0" : "") « minute « ":" « (second
<10?"0" :""} « second « (hour <122 " AM" : " PM");

}

/l MAIN.CPP

// OcHOBHas1 MporpamMma

/I BAMEYAHHUE: Komnuaupyercs BMecte ¢ TIME.CPP
#include <iostream.h>

#include "timel.h"

// TIpoBepka mpoctoro kiaacca Time

main ()

{

Time t; // onipenesienne 3x3eMiIsipa o0bekTa t kiaacca Time
cout << "HayaJibHOe 3Ha4YeHHEe BOCHHOI0 BpEMEHHU PABHO "}

t.printMilitary();

cout <<endl << "Haya/ibHOe 3HaYeHNEe CTAHAAPTHOI0 BPeMeH! PaBHO'';
t.printStandard();

t.setTime(13, 27, 6);

cout « endl « "Boennoe Bpems nmocie setTime paBHo ";

t.printMilitary();

cout « endl « "CrannapTHoe Bpems nocie setTime paBno ";

t. printStandard () ;

t.setTime(99, 99, 99); // nonbITKa yCTAHOBUTH HeNMPaBUJIbHbIE 3HAYEHUSI
cout « endl « "Ilocsie MONBITKU HENPABUJIbHOI ycTaHOBKH: " « endl « ""BoenHoe Bpems: ";
t.printMilitary() ;

cout « endl « "CrangpapTHoe Bpemsi: ";

t. printStandard () ;

return 0; }



3ameTuM, UYTO OOBSABIEGHHME Kjacca 3aKJIIYEHO B  CIEAYIOUUME JUPEKTHUBBI
npenpoieccopa:
/| TlpenoTBpamieHHe MHOTOKPATHOTO BKJIIOYEHHUSI 3ar0J10BOYHOrO daiina

#ifndef TIME_H
#define TIME_H

#endif

[Tpu mocTpoeHun OONBIINX MPOrPaMM B 3aT0JOBOYHBIE (Dailyibl Oy IyT MOMENIaThCs TaKXKe
U JIpyTHe OmpejeseHnus U o0bsABJICHUSA. [IpUBeNCHHBIC BBINE TUPEKTHBEI Mpempoleccopa
npeaoTBpalmanT BkIOYeHHEe kona Mmexay #Hifndef m #endif, eciu onpeneneno ums
TIME_H. Ecnu 3aromoBok emie He Bkimtouancs B ¢ain, To umsi TIME H omnpenensercs
nupekTuBoi #define u omepaTopsl 3aroJ10BOYHOrO (aiiia BKIIOYAIOTCSA B PE3YIbTUPYIOIIHI
¢aiin. Ecnu ke 3aronoBok yxe 0b11 BkitoueH panee, TIME_H ysxe onpeznenen u onepatopsl
3arojoBoYHOro (aiina MOBTOPHO HE BKItouaeTcs. [IOMBITKM MHOTOKPATHOTO BKJIIOYCHHUS
3aroJ0BOYHOr0 (haiiyila OOBIYHO CIYYArOTCSd B OOJBIIUX MPOTPpaMMax C MHOXKECTBOM
3aroJIOBOYHBIX (hailioB, KOTOpbIEe MOTYT CaMU BKJIIOYATh JAPYTHE 3arojloBOYHBIC (allibl.
3aMeuaHue: Mo HETJIACHOMY COTJIAIICHUIO B MPUBECHHBIX BBINIEC TUPEKTHBAX UCTIOIB3YETCS
UMsI CUMBOJMYECKOW KOHCTAHTHI, MpEACTaBIsAmOIIee cOOOH MPOCTO UMs 3aroJIOBOYHOTO
¢aiina ¢ CHMBOJIOM MOJYEPKUBAHUS BMECTO TOUKH.

2.6 KOHCTYKTOpPbI U MaccuBbl OO BHLEKTOB

YToOBI onHcaTh BEKTOP O0OBEKTOB Kilacca, MMEIOMIETO KOHCTPYKTOP, 3TOT KJIacC JOJHKECH
UMETh KOHCTPYKTOpP, KOTOPBI MOXET BBI3bIBaThCA 0€3 cmucka mnapameTpoB. Henb3s
HCIIOJB30BaTh JakKe apaMeTpsl o yMondaHuto. Hanpumep:

table tblvec[10];

Oynet ommOKOM, eclii HEeT KOHCTPYKTOpa 0e3 mapaMeTpoB Tak kak ais table::table(int sz=10)
TpeOyeTcst uensli mapamerp. Her cmocoba 3amaTe mapaMeTpbl KOHCTPYKTOpa B ONMCAaHUU
BekTOopa. UTOOBI MOXHO OBIJIO OMHCHIBAaTH BEKTOp Tabmuil table, MoxHO MoaUbUIIMPOBATH
omnucanue table, Hanpumep, Tak:

class table {

void init(int sz); // kak cTapblii KOHCTPYKTOP

public:

table(int sz) { init(sz); } // kak panbuie, HO 0€3 0 YMOJIYaHUIO
table() { init(10); } / mo ymoruanuio

I8

Korzna BekTOp yHHUYTOXKAETCS, AECTPYKTOP JOJIKEH BBI3BIBATHCA I KaKJOTO 3JIEMEHTa
9TOro BekTopa. [[j1si BEKTOpOB, KOTOpbIE HE ObUIM PAa3MELIEHbI C MOMOULIBIO NEW, 3TO JEJIAeTCs
HesiBHO. O/IHAaKoO A1 BEKTOPOB B CBOOOJHON MaMsTH 3TO HE MOXET OBITh CIENaHO HESBHO,
IIOCKOJIBKY KOMIIWJISITOP HE MOXET OTIMYMTh yKa3aTelb Ha OJMH OOBEKT OT yKas3aTels Ha
HePBBI AJIEMEHT BeKTopa 00bekToB. Hampumep:

void () {

table* t1 = new table;

table* t2 = new table[10];

table* t3 = new table[10];

delete t1; // omHa TadauIA

delete t2; // HenpusiTHOCTB: 10 TadIML
delete|] t3;

}

KoMmuisitop He MOXKET HaTH YUCIIO JIEMEHTOB BEKTOpPAa U3 00beMa BBIJCIIEHHOW MaMsITH,
MOTOMY, YTO PacHpee/IUTEIh CBOOOTHOW MaMSITH HE SBISICTCS YacThIO SI3bIKA U MOXET OBITh
3a1aH [IPOTPAMMUCTOM.



KoHcTpyKkTOphI MOTYT MHMIIMATIN3UPOBATh MacCUBbI OOBEKTOB Kjlacca TaKuM 00pa3oMm, Kak
U MAaCCUBBI BCTPOCHHBIX THIOB. MaKCHMaJIbHOE YHCIIO 3JIEMEHTOB MOXET OBITh OMYIIEHHO, €CIH
OHO PaBHO YHUCIy HMHULUAIM3UPYIOUIMX 3HadeHHH. Ecium MakcuMallbHOE YHUCIIO 3JEMEHTOB
Oonble 4Yuciaa 3HAYEHUH, TO OCTaBIIMECS 3HAYCHHMsS WHHULHAIU3UPYIOTCA TPU I[OMOIIU
KOHCTPYKTOpa M0 yMoyyaHuto. Eciau 3To He KOHCTPYKTOpP IO YMOJIYaHHUIO, TO BCE K€ 3HAUEHUs
JOJDKHBI ObITh ykazaHbl. Eciin 3ajaHbl Bce 3Ha4YeHMs A JAHHOIO pa3Mepa MacCuBa, TO
¢urypHble CKOOKH MPHU YKa3aHUH CIIHCKA 3HAUEHUN MOTYT OBITh OITYIIECHBI.

class Phone {

int a,b,c;

public:

Phone(int al,int b1,int c1):a(al),b(b1),c(cl) {}
33

Phone office[]= { / Komnuasitop BoIYHCIUT pa3mep 3a HAC

900, 800, 905,

678,456,546 };

Phone office[3]= { // TpeGyeTcsi KOHCTPYKTOP MO YMOJTYAHHIO, KOTOPOro y Phone ner
890, 790,343,

238, 279, 564

}s

3. JononHuTenbHasa nutepaTtypa
1. 'epbept unar. Camoyunrens C++: [lep. ¢ anri. — 3-e n3n. — CI10.: BXB-IletepOypr,

2003 (rnaBa 2)

2. Xapsu Jeniten, ITox Jletiten Kak mporpamMmmupoBars Ha C++: mep. ¢ agri. -M: 3A0
"N3zparenscTBo bunom", 1999. (rnasa 6)

2. Besapu Crpayctpyn. f3bik nporpammupoBanne Cu++. — M.: bunom, 2005.(raBa 5)

4. NMopsaaok BbINOSIHEHUSA paboThbl

1. Co3pmaiite HOBBIN TIPOEKT B cpene MS Visual C++.

2. Jlas TONYy4YEHHOro BapHaHTa 3a/laHusi, PYKOBOJCTBYSACh OINHCAaHMEM HacTOsILEH
nabopaTopHOil pabOTHI, HAMIIKUTE MPOrpaMMbl Ha s3bike CH++. OTKOMNUIUPYHTE, OTIaAbTE U
BBITIOJIHUTE CBOIO NIPOrpamMmy.

3. I[ToAroToBBTE OTYET O BBHIOJIHEHUH JIAOOPATOPHOU pabOTHI

Jlns ycnemHo# ciauu 1abopaTopHOi paboThl HEOOXOAUMO:

— TPEeACTaBUTH IPENOAABaTEN0 PaOOTAIOUIYI0 MPOrpamMMmy Al YKa3aHHOIO BapHaHTa

3aJJaHus;

— OTBETUTH Ha BOMPOCHI MO TEKCTY MPOTPAMMBI.

5. Nopspok ochopmneHnsa otyeTta
OTueT 0 BBINOJIHEHNH JIAOOPATOPHON PabOTHI JOIKEH COAEPKATh:
1) TUTYIBHBIN JHCT;
2) BapuaHT 3aJlaHus;
3) TeKCT mporpamm;
4) pe3ynbTaThl pabOTHI IPOTPaAMM.

6. BapuaHTbl 3agaHum

Jais1 jomycka K 3K3aMeHY JJ0CTATOYHO BBINOJHUTH JII000€e 0HO 3a1anue. /lis cTyaeHToB,
NMPeTeHAYIOINX HA 0CBO0OKIeHUE OT IK3aMEeHOB He00X0IMMO BBINOJHUTH 002 3a]aHUA.

Bapuanm 1.



1. Co3narh aOCTPaKTHBINA THUN JAaHHBIX - KJIACC BEKTOP, KOTOPHI MMEET yKasaTesb Ha int,
YHCIO 3JEMEHTOB U IEPEMEHHYI0 cocTosiHUA. OIpenesnTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C TIapamMeTpoM, KOHCTPYKTOp C JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[IapaMeTpPOB BBIACIAET MECTO IS OJHOTO JJIEMEHTa M WHULUAIU3UPYET €ro B HOJIb.
KoHcTpykTop ¢ ogHMM mapamMeTpoM, - pa3Mep BEKTOpa, - BBIIEISET MECTO U MHUIHAIU3UPYET
HOMEPOM B MacCUBE, KOHCTPYKTOpP C JIByMsI IapaMeTpaMH BbIIENISEeT MECTO (IIEepBbIil apryMeHT)
U MHULHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkaaeT mamsTh. Onpenenutsb
(GyHKLHIO, KOTOpas NpUCBauBaeT 3JEMEHTY MaccuBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSIHUSI yCTaHAaBJIMBaTh KOJ OIIMOKH, KOTJIa HE XBaTaeT NaMsTH, BBIXOJUT 3a MpeIesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIHHA CIOKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPbIE POU3BOJAT 3TH apHU(PMETHUYECKHUE ONEpaLuu ¢ JaHHBIMU 3TOTO Kjlacca U
BCTpoeHHOTo int. OmnpeaenuTs METOABl CpPaBHEHHWS: OONbIIE, MEHBIIE WJIA PaBHO.
[IpenycMoTpeTh BO3MOKHOCTh IOJCUeTa yucia OOBEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOro KJacca.

2. Co3nath Kiacc marpuua JlaHHBIN Kiacc COAEp)KUT ykasaTelb Ha int, pa3Mep CTPOK U
CTOJIOLIOB U cocTosiHuEe omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IIapaMeTpOM M KOHCTPYKTOP C JByMs NapaMmeTpamu, AecTpyKTop. ONpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeaeauTs QyHKITUIO
neyatd. Onpenenuts GYHKUUU CIOXKEHHUS M BbIUUTaHMA (MAaTpULbl C MaTpuleil), yMHOXEHHE
MaTpulbl Ha MaTpully. ONpenenuTb YMHOKEHUE MaTpullbl Ha uncio. [IpoBeputs paboTy 3TOrO
Kjacca. B cilydae HEXBaTKM NaMsTH, HECOOTBETCTBHS Pa3MEPHOCTEH, BBIXOJA 3a IPEIEibl
YCTaHABJIMBATh KOJ OIIMOKH.

Bapuanm 2.

1. Coznath aOCTpaKTHBIN THI JaHHBIX - KJIACC BEKTOP, KOTOPBIN UMeeT ykazatelnb Ha float,
YHCIIO IEMEHTOB M IIEPEMEHHYIO COCTOSHHA. ONpenenuTh KOHCTPYKTOp O3 mapameTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMs mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTAa U WHULHMAIM3UPYET €ro B HOJb.
KoHcTpyKTOp € OJHUM MapaMeTpoMm, - pa3Mep BEKTOpa, - BBIACISAET MECTO M MHUIHATIU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IapaMeTpaMH BbIAEISET MeCTO (TIEpBbIl apryMeHT)
U VHULUATU3UPYEeT BTOPBIM apryMeHToM. JlecTpykrop ocBoOokgaeT mnamsth. Omnpenenutsb
(GYHKIUIO, KOTOpas NPUCBAMBAET >3JEMEHTY MAacCHBa HEKOTOPOE 3HAueHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4daeT HEKOTOPbIM 3jeMeHT MmaccuBa. B mepemeHHyIo
COCTOSIHUSI yCTAaHABJIMBAaTh KOJ OIIMOKH, KOT/Ia HE XBAaTaeT NaMsTH, BBIXOTUT 3a MPEHCIbI
maccuBa. Ompenenuts (yHKIM0 nedatu. OnpenenuTb (YHKIMU CIOXKEHHS, YMHOMXCHMS,
BBIYUTAHUS, KOTOPBIE TIPOU3BOIAT 3TH apU(PMETHUECKHE ONEPALHU C JAaHHBIMU ITOTO Kilacca U
BcTpoeHHoro float. OmpenenuTs MeTOAbl CpaBHEHMsA: OONbIIE, MEHbIIE WIM PaBHO.
[IpemycMoTpeTh BO3MOXKHOCTH TOJCYETa YHCIa OOBEKTOB JNaHHOTO THmA. [IpoBepuTh paboTy
3TOro Kjacca.

2. Cozgate kiacc MaTpuna. JlaHHBIN Ki1acc COAepkuT ykaszartens Ha float, pasmep cTpok u
CTOJNOIOB U cocTossHUEe omMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METObI
JIOCTYTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOXKEHHE MaTpULbl Ha yucio. [IpoBeputs paboty 3Toro
Kjacca. B ciyuyae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a MpPEleibl
yCTaHaBJIMBATh KOJI OLTHOKH.

Bapuanm 3.



1. Co3nmath aOCTpaKkTHBIM THI JAAHHBIX - KJIACC BEKTOp, KOTOPHIH HMMEET yKas3aTeidb Ha
double, uynciO 37€MEHTOB M NEpeMEeHHYI0 cocTosHUSA. OnpeaenuTb KOHCTPYKTOop 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp € JByMs napamerpamu. KoHCTpykTop
0e3 mapaMeTpoB BBIIENSIET MECTO [Jsl OJHOrO 3JE€MEHTAa U HMHULHUAIU3UPYET €ro B HOJb.
KoHcTpykTop ¢ ogHMM mapamMeTpoM, - pa3Mep BEKTOpa, - BBIIEISIET MECTO U MHUIHAIUZUPYET
HOMEPOM B MacCUBE, KOHCTPYKTOP C JByMs IapaMeTpaMH BbIEISIEeT MECTO (IIepBbIil apryMeHT)
U MHULHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkaaeT mamsTh. Onpenenutsb
(GyHKLHIO, KOTOpas NpUCBauBaeT 3JEMEHTY MaccuBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSIHUSI yCTaHAaBJIMBaTh KOJ OIIMOKH, KOTJIa HE XBaTaeT NaMsTH, BBIXOJUT 3a MpeIesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIHHA CIOKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPbIE POU3BOJAT 3TH apHU(PMETHUYECKHUE ONEpaLuu ¢ JaHHBIMU 3TOTO Kjlacca U
BcTpoeHHOro double. Ompenenuts MeETOABI CpaBHEHHWs: OOJbIIE, MEHBIIE WM PaBHO.
[TpenycMoTpeTh BO3MOKHOCTh IOJCUeTa yucia oOBEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOro KJlacca.

2. Co3nath kiacc MaTpulia JlaHHbIN Ki1acc coepKuT ykaszarens Ha double, pazmep cTpok u
CTOJIOLIOB U cocTosiHuE omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IIapaMeTpOM M KOHCTPYKTOP C JByMs NapaMmeTpamu, AecTpyKTop. ONpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeaeauTs QyHKITUIO
neyatd. Onpenenuts GYHKUUU CIOXKEHHUS M BbIUUTaHMA (MAaTpULbl C MaTpuleil), yMHOXEHHE
MaTpulbl Ha MaTpully. ONpenenuTb YMHOKEHUE MaTpullbl Ha uncio. [IpoBeputs paboTy 3TOrO
Kjacca. B cilydae HEXBaTKM NaMSTH, HECOOTBETCTBHS Pa3MEPHOCTEH, BBIXOJA 3a IPEIEibl
YCTaHABJIMBATh KOJ OIIMOKH.

Bapuanm 4.

1. Coznath aOCTpaKTHBIN THI JaHHBIX - KJIACC BEKTOP, KOTOPBIM MMeeT yka3areib Ha long,
YHCIIO IEMEHTOB M IIEPEMEHHYIO COCTOSHHA. ONpenenuTh KOHCTPYKTOp O3 mapameTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMs mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTAa U WHULHMAIM3UPYET €ro B HOJb.
KoHcTpyKTOp € OJHUM MapaMeTpoMm, - pa3Mep BEKTOpa, - BBIACISAET MECTO M MHUIHATIU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IapaMeTpaMH BbIAEISET MeCTO (TIEpBbIl apryMeHT)
U VHULUATU3UPYEeT BTOPBIM apryMeHToM. JlecTpykrop ocBoOokgaeT mnamsth. Omnpenenutsb
(GYHKIUIO, KOTOpas NPUCBAMBAET >3JEMEHTY MAacCHBa HEKOTOPOE 3HAueHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4daeT HEKOTOPbIM 3jeMeHT maccuBa. B mepemeHHyio
COCTOSIHUSI yCTAHABJIMBAaTh KOJ OIIMOKH, KOT/Ia HE XBAaTAaeT NaMSTH, BBIXOTUT 3a MPEHCIIbI
maccuBa. Ompenenuts (yHKIM0 nedatu. OnpenenuTb (YHKIMU CIOXKEHHS, YMHOMXCHMS,
BBIYUTAHUS, KOTOPBIE TIPOU3BOIAT 3TH apU(PMETHUECKHE ONEPALU C JAaHHBIMU 3TOTO Kilacca U
BCcTpoeHHOro long. Omnpenenuts METOAbI CpaBHEHUs: OOJbIIe, MEHbIIE WJIH PaBHO.
[IpemycMoTpeTh BO3MOXKHOCTH TMOJCYETa YHCIa OOBEKTOB NaHHOTO THma. [IpoBepuTh padoTy
9TOro Kjacca.

2. Cozpatp Kkimacc MaTtpuna JlaHHBIN KJ1acc COAEPKUT yKas3aTeslb Ha long, pa3Mep CTpPOK U
CTOJIOIOB U cocTossHue omMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOP C JIByMsl MapaMmeTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTYTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTh QyHKIHIO
nevatd. OnpenenuTs QYHKIUU CIOXKEHUS U BbIUUTAHUS (MATPHUIBI C MaTpHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpeaenuTb yMHOKEHHE MaTpULbl Ha yucio. [IpoBeputs paboty 3Toro
Kjacca. B ciydyae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a MpPEleibl
yCTaHaBJIMBATh KOJI OLTHOKH.

Bapuanm 5.



1. Co3narh aOCTPaKTHBINA THUN JAaHHBIX - KJIACC BEKTOP, KOTOPHI MMEET yKasaTesb Ha int,
YHCIO 3JEMEHTOB U IEPEMEHHYI0 cocTosiHUA. OIpenesnTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C TIapamMeTpoM, KOHCTPYKTOp C JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[IapaMeTpPOB BBIACIAET MECTO IS OJHOTO JJIEMEHTa M WHULUAIU3UPYET €ro B HOJIb.
KoHcTpykTop ¢ ogHMM mapamMeTpoM, - pa3Mep BEKTOpa, - BBIIEISET MECTO U MHUIHAIU3UPYET
HOMEPOM B MacCUBE, KOHCTPYKTOpP C JIByMsI IapaMeTpaMH BbIIENISEeT MECTO (IIEepBbIil apryMeHT)
U MHULHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkaaeT mamsTh. Onpenenutsb
(GyHKLHIO, KOTOpas NpUCBauBaeT 3JEMEHTY MaccuBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSIHUSI yCTaHAaBJIMBaTh KOJ OIIMOKH, KOTJIa HE XBaTaeT NaMsTH, BBIXOJUT 3a MpeIesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIHHA CIOKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPbIE POU3BOJAT 3TH apHU(PMETHUYECKHUE ONEpaLuu ¢ JaHHBIMU 3TOTO Kjlacca U
BCTpoeHHOTo int. OmnpeaenuTs METOABl CpPaBHEHHWS: OONbIIE, MEHBIIE WJIA PaBHO.
[IpenycMoTpeTh BO3MOKHOCTh IOJCUeTa yucia OOBEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOro KJacca.

2. Co3nath Kiacc marpuua JlaHHBIN Kiacc COAEp)KUT ykasaTelb Ha int, pa3Mep CTPOK U
CTOJIOLIOB U cocTosiHuEe omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IIapaMeTpOM M KOHCTPYKTOP C JByMs NapaMmeTpamu, AecTpyKTop. ONpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeaeauTs QyHKITUIO
neyatd. Onpenenuts GYHKUUU CIOXKEHHUS M BbIUUTaHMA (MAaTpULbl C MaTpuleil), yMHOXEHHE
MaTpulbl Ha MaTpully. ONpenenuTb YMHOKEHUE MaTpullbl Ha uncio. [IpoBeputs paboTy 3TOrO
Kjacca. B cilydae HEXBaTKM NaMsTH, HECOOTBETCTBHS Pa3MEPHOCTEH, BBIXOJA 3a IPEIEibl
YCTaHABJIMBATh KOJ OIIMOKH.

Bapuanm 6.

1. Coznath aOCTpaKTHBIN THI JaHHBIX - KJIACC BEKTOP, KOTOPBIN UMeeT ykazatelnb Ha float,
YHCIIO IEMEHTOB M IIEPEMEHHYIO COCTOSHHA. ONpenenuTh KOHCTPYKTOp O3 mapameTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMs mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTAa U WHULHMAIM3UPYET €ro B HOJb.
KoHcTpyKTOp € OJHUM MapaMeTpoMm, - pa3Mep BEKTOpa, - BBIACISAET MECTO M MHUIHATIU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IapaMeTpaMH BbIAEISET MeCTO (TIEpBbIl apryMeHT)
U VHUIUATU3UPYEeT BTOPBIM apryMeHToM. JlecTpykrop ocBoOokgaeT mnamsth. Omnpenenutsb
(GYHKIUIO, KOTOpas NPUCBAMBAET >3JEMEHTY MAacCHBa HEKOTOPOE 3HAueHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4daeT HEKOTOPbIM 3jeMeHT MmaccuBa. B mepemeHHyIo
COCTOSIHUSI yCTAaHABJIMBAaTh KOJ OIIMOKH, KOT/Ia HE XBAaTaeT NaMsTH, BBIXOTUT 3a MPEHCIbI
maccuBa. Ompenenuts (yHKIM0 nedatu. OnpenenuTb (YHKIMU CIOXKEHHS, YMHOMXCHMS,
BBIYUTAHUS, KOTOPBIE TIPOU3BOIAT 3TH apU(PMETHUECKHE ONEPALHU C JAaHHBIMU ITOTO Kilacca U
BcTpoeHHoro float. OmpenenuTs MeTOAbl CpaBHEHMsA: OONbIIE, MEHbIIE WIM PaBHO.
[IpemycMoTpeTh BO3MOXKHOCTH TMOJCYETa YHCIa OOBEKTOB JNaHHOTO THmA. [IpoBepuTh padoTy
3TOro Kjacca.

2. Cozpate knacc marpuna JlaHHBIN Kilace COAEPKHUT ykaszaTenb Ha float, pasmep CTpok u
CTOJIOIOB U cocTossHue omMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOP C JIByMsl MapaMmeTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTYTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTh QyHKIHIO
nevatd. OnpenenuTs QYHKIUU CIOXKEHUS U BbIUUTAHUS (MATPHUIBI C MaTpHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpeaenuTb yMHOKEHHE MaTpULbl Ha yucio. [IpoBeputs paboty 3Toro
Kjacca. B ciyuyae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a MpPEleibl
yCTaHaBJIMBATh KOJI OLTHOKH.

Bapuanm 7.



1. Co3nmath aOCTpaKkTHBIM THI JAAHHBIX - KJIACC BEKTOp, KOTOPHIH HMMEET yKas3aTeidb Ha
double, uynciO 37€MEHTOB M NEpeMEeHHYI0 cocTosHUSA. OnpeaenuTb KOHCTPYKTOop 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp € JByMs napamerpamu. KoHCTpykTop
0e3 mapaMeTpoB BBIIENSIET MECTO [Jsl OJHOrO 3JE€MEHTAa U HMHULHUAIU3UPYET €ro B HOJb.
KoHcTpykTop ¢ ogHMM mapamMeTpoM, - pa3Mep BEKTOpa, - BBIIEISIET MECTO U MHUIHAIUZUPYET
HOMEPOM B MacCUBE, KOHCTPYKTOP C JByMs IapaMeTpaMH BbIEISIEeT MECTO (IIepBbIil apryMeHT)
U MHULHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkaaeT mamsTh. Onpenenutsb
(GyHKLHIO, KOTOpas NpUCBauBaeT 3JEMEHTY MaccuBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSIHUSI yCTaHAaBJIMBaTh KOJ OIIMOKH, KOTJIa HE XBaTaeT NaMsTH, BBIXOJUT 3a MpeIesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIHHA CIOKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPbIE POU3BOJAT 3TH apHU(PMETHUYECKHUE ONEpaLuu ¢ JaHHBIMU 3TOTO Kjlacca U
BcTpoeHHOro double. Ompenenuts MeETOABI CpaBHEHHWs: OOJbIIE, MEHBIIE WM PaBHO.
[TpenycMoTpeTh BO3MOKHOCTh HOJCUeTa yucia 0OBEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOro KJlacca.

2. Co3nath kiacc MaTpulia JlaHHbIN Ki1acc coepKuT ykaszarens Ha double, pazmep cTpok u
CTOJIOLIOB U cocTosiHuE omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IIapaMeTpOM M KOHCTPYKTOP C JByMs NapaMmeTpamu, AecTpyKTop. ONpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeaeauTs QyHKITUIO
neyatd. Onpenenuts GYHKUUU CIOXKEHHUS M BbIUUTaHMA (MAaTpULbl C MaTpuleil), yMHOXEHHE
MaTpulbl Ha MaTpully. ONpenenuTb YMHOKEHUE MaTpullbl Ha uncio. [IpoBeputs paboTy 3TOrO
Kjacca. B cilydae HEXBaTKM NaMSTH, HECOOTBETCTBHS Pa3MEPHOCTEH, BBIXOJA 3a IPEIEibl
YCTaHABJIMBATh KOJ OIIMOKH.

Bapuanm 8.

1. Coznath aOCTpaKTHBIN THI JaHHBIX - KJIACC BEKTOP, KOTOPBIM MMeeT yka3areib Ha long,
YHCIIO IEMEHTOB M IIEPEMEHHYIO COCTOSHHA. ONpenenuTh KOHCTPYKTOp O3 mapameTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMs mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTAa U WHULHMAIM3UPYET €ro B HOJb.
KoHcTpyKTOp € OJHUM MapaMeTpoMm, - pa3Mep BEKTOpa, - BBIACISAET MECTO M MHUIHATIU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IapaMeTpaMH BbIAEISET MeCTO (TIEpBbIl apryMeHT)
U VHULUATU3UPYEeT BTOPBIM apryMeHToM. JlecTpykrop ocBoOokgaeT mnamsth. Omnpenenutsb
(GYHKIUIO, KOTOpas NPUCBAMBAET >3JEMEHTY MAacCHBa HEKOTOPOE 3HAueHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4daeT HEKOTOPbIM 3jeMeHT MmaccuBa. B mepemeHHyIo
COCTOSIHUSI yCTAHABJIMBAaTh KOJ OIIMOKH, KOT/Ia HE XBAaTAaeT NaMSTH, BBIXOTUT 3a MPEHCIIbI
maccuBa. Ompenenuts (yHKIM0 nedatu. OnpenenuTb (YHKIMU CIOXKEHHS, YMHOMXCHMS,
BBIYUTAHUS, KOTOPBIE TIPOU3BOIAT 3TH apU(PMETHUECKHE ONEPALHU C JAaHHBIMU ITOTO Kilacca U
BCcTpoeHHOro long. Omnpenenuts METOAbI CpaBHEHUs: OOJbIIe, MEHbIIE WJIH PaBHO.
[IpemycMoTpeTh BO3MOXKHOCTH TMOJCYETa YHCIa OOBEKTOB NaHHOTO THma. [IpoBepuTh padoTy
9TOro Kjacca.

2. Cozpatp Kkimacc MaTtpuna JlaHHBIN KJ1acc COAEPKUT yKas3aTeslb Ha long, pa3Mep CTpPOK U
CTOJIOIOB U cocTossHue omMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOP C JIByMsl MapaMmeTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTYTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTh QyHKIHIO
nevatd. OnpenenuTs QYHKIUU CIOXKEHUS U BbIUUTAHUS (MATPHUIBI C MaTpHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpeaenuTb yMHOKEHHE MaTpULbl Ha yucio. [IpoBeputs paboty 3Toro
Kjacca. B ciydyae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a MpPEleibl
yCTaHaBJIMBATh KOJI OLTHOKH.

Bapuanm 9.



1. Co3narh aOCTPaKTHBINA THUN JAaHHBIX - KJIACC BEKTOP, KOTOPHI MMEET yKasaTesb Ha int,
YHCIO 3JEMEHTOB U IEPEMEHHYI0 cocTosiHUA. OIpenesnTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C TIapamMeTpoM, KOHCTPYKTOp C JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[IapaMeTpPOB BBIACIAET MECTO IS OJHOTO JJIEMEHTa M WHULUAIU3UPYET €ro B HOJIb.
KoHcTpykTop ¢ ogHMM mapamMeTpoM, - pa3Mep BEKTOpa, - BBIIEISET MECTO U MHUIHAIU3UPYET
HOMEPOM B MacCUBE, KOHCTPYKTOpP C JIByMsI IapaMeTpaMH BbIIENISEeT MECTO (IIEepBbIil apryMeHT)
U MHULHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkaaeT mamsTh. Onpenenutsb
(GyHKLHIO, KOTOpas NpUCBauBaeT 3JEMEHTY MaccuBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSIHUSI yCTaHAaBJIMBaTh KOJ OIIMOKH, KOTJIa HE XBaTaeT NaMsTH, BBIXOJUT 3a MpeIesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIHHA CIOKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPbIE POU3BOJAT 3TH apHU(PMETHUYECKHUE ONEpaLuu ¢ JaHHBIMU 3TOTO Kjlacca U
BCTpoeHHOTo int. OmnpeaenuTs METOABl CpPaBHEHHWS: OONbIIE, MEHBIIE WJIA PaBHO.
[IpenycMoTpeTh BO3MOKHOCTh IOJCUeTa yucia OOBEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOro KJacca.

2. Co3nath Kiacc marpuua JlaHHBIN Kiacc COAEp)KUT ykasaTelb Ha int, pa3Mep CTPOK U
CTOJIOLIOB U cocTosiHuEe omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IIapaMeTpOM M KOHCTPYKTOP C JByMs NapaMmeTpamu, AecTpyKTop. ONpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeaeauTs QyHKITUIO
neyatd. Onpenenuts GYHKUUU CIOXKEHHUS M BbIUUTaHMA (MAaTpULbl C MaTpuleil), yMHOXEHHE
MaTpulbl Ha MaTpully. ONpenenuTb YMHOKEHUE MaTpullbl Ha uncio. [IpoBeputs paboTy 3TOrO
Kjacca. B cilydae HEXBaTKM NaMsTH, HECOOTBETCTBHS Pa3MEPHOCTEH, BBIXOJA 3a IPEIEibl
YCTaHABJIMBATh KOJ OIIMOKH.

Bapuanm 10.

1. Co3nath aOCTpaKTHBIN TUN JaHHBIX - KJIACC BEKTOP, KOTOPBIA UMeeT yKaszarenb Ha float,
YHUCIIO 3JIEMEHTOB M IEPEMEHHYIO cocTosiHUsA. OmpenenuTs KOHCTPYKTOp 0e3 mapameTpos,
KOHCTPYKTOp C TIapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mapamerpamu. KoHcTpykrop 0e3
napamMeTpoB BbBLACIACT MECTO I OJHOTO JBJIEMCHTA W HWHUOHUAIUSUPYET C€ro B HOJIb.
KoHCTpyKTOp € OJHUM MapaMeTpoM, - pa3Mep BEKTOPA, - BBIACISET MECTO M MHUIHATU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IIapaMeTpaMH BbIAEISAET MECTO (TIEpBbIIl apryMeEHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHTOM. JlecTpykTop ocBoOokmaeT mamstb. Omnpenenuthb
(GYHKIUIO, KOTOpas MPUCBAWBaeT D3JEMEHTY MacCHBa HEKOTOpPOE 3HAdeHue (Mapamerp Iio
YMOJTUYaHHIO), (DYHKIMIO KOTOpas TOJy4aeT HEKOTOPHIM JIIEMEHT MaccuBa. B mepeMeHHyro
COCTOSAHUS YCTaHABJIMBATLb KO OIJ_II/I6KI/I, KOoraa HC XBaTacT IMaMATH, BBIXOAHWUT 3a IMPCACIIbL
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenaenuTh (YHKIHHA CIOXKCHHS, YMHOXCHHS,
BbIYUTAHUA, KOTOPBIC MPOU3BOIAAT 3TU apI/I(bMeTI/I‘ICCKI/Ie ornepanuu ¢ JaHHBIMU 3TOr'0 KjlacCa "
BcTpoeHHoro float. OmpenenuTsh METOABI CpaBHEHHS: OOJBINE, MEHbBIIE WJIH PaBHO.
[IpenycMoTpeTh BO3MOXKHOCTH IMOJCYETa YMCIa OOBEKTOB JaHHOro THma. [IpoBeputh paboTy
9TOTO KJi1acca.

2. Coznath kinacc Matpuia JlaHHBIN Ki1acc cOIepKUT ykazaTensb Ha float, pazmep cTpok u
CTOJIOIOB M cocTostHuEe omuOku. OmnpeneauTh KOHCTPYKTOp 0e3 mapamMeTpoB, KOHCTPYKTOP C
OJIHUM IIapaMeTPOM M KOHCTPYKTOD C JIByMs IapaMmeTpamu, AecTpyKTop. ONpeneauTb METOIbI
JIOCTYTIa: BO3BpaIllaTh 3HAYCHHUE deMeHTa (1,]) U aapec 3Toro 1eMenTta. OnpeneauTs QyHKIHIO
neuatd. OnpenenuTs GYHKIUU CIOXKEHHUS M BBIUNTAHUA (MAaTPULBI C MaTpULeil), yMHOXECHHE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpUIbl Ha yuciio. [IpoBeputh paboTy 3TOr0
Kiacca. B ClIy4aC HCXBATKH IIaMATHU, HCCOOTBCTCTBUA pa3MepHOCTeﬁ, BbIXOJa 3a IPCACIIbL
yCTaHABJIMBATH KOJI OTHOKH.



Bapuanm 11.

1. Co3nmath aOCTpaKkTHBIM THI JAHHBIX - KJIACC BEKTOp, KOTOPHIH HMMeEET yKas3aTelb Ha
double, uwncmo »IeMEHTOB W TEpPEeMEHHYIO cocTosHMs. OmnpenenuTsh KOHCTPYKTOp 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp ¢ IByMs mapamerpamu. KoHCTpykTop
0e3 mapaMeTpoB BBIIENISIET MECTO JJIsi OJHOTO DJIEMEHTA W HWHUIUAIU3UPYET €ro B HOJb.
KoHCcTpyKTOp € OHUM MapaMeTpoM, - pasMep BEKTOpa, - BBIACISAET MECTO M MHUIHATU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOP C JIByMsI MapaMeTpaMH BBIIEISIET MeCTO (IIEPBBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(GYHKIHIO, KOTOpas TPUCBAMBAET 3JEMEHTY MacCHUBa HEKOTOpOE 3HAueHHe (mapaMmeTrp Iio
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPbIM 3JIeMEHT MaccuBa. B mepemeHHyio
COCTOSIHUSI yCTaHABJIIMBaTh KOJ OIIMOKHW, KOTJIa HE XBAaTaeT NaMsTH, BBIXOIUT 3a TPEICIbI
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKCHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOPBIC TIPOM3BOIAT STH apU(PMETHUESCKHUE ONEPALMU C JAHHBIMU ITOTO Kilacca H
BcTpoeHHoro double. Ompenenuts MeTOABl CpaBHEHHUs: OOJbIIE, MEHbIIE WM PaBHO.
[IpenycMoTpeTh BO3MOKHOCTBH TOJCUETA YMCIIa OOBEKTOB MaHHOTO THma. [IpoBepuTh paboTy
3TOTO KJIacca.

2. Co3nath kiacc Matpuiia JlaHHBINA KJTacc COAEPKUT yka3aTenb Ha double, pasmep cTpok u
CTOJIOIOB U cocTosHUEe omMOKU. Omnpenenuts KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp C
OJTHUM ITapaMeTPOM M KOHCTPYKTOP C JBYMs MapaMeTpaMu, NecTpyKTop. OnpeaennuTb METO bl
JIOCTYTIA: BO3BpaIlaTh 3HaUE€HUE 3IeMeHTa (1,)) U agpec 3Toro eMeHTa. OnpenenuTs QyHKIHIO
nevatr. OnpenenuTs GYHKIUU CIOXKCHHUS M BBIUUTAHHS (MAaTPHIBI C MaTpHUIEH), YMHOXKCHHE
MaTpHIlbl Ha Matpuiy. OnpenenuTh YMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro
KiJacca. B cimyuae HEXBaTKM TaMSITH, HECOOTBETCTBHUS Pa3MEPHOCTEH, BBIXOAA 3a MPEICIIbI
YCTaHABJIMBATH KOJI OLUTHOKH.

Bapuanm 12.

1. Co3nate abCTpakTHBINM TUI JAHHBIX - KJacc BEKTOP, KOTOPHIN MMEeT yKas3aTenb Ha int,
YHUCIIO 3JIEMEHTOB M IEPEMEHHYIO cocTosiHUsA. OmpenenuTs KOHCTPYKTOp 0e3 mapameTpos,
KOHCTPYKTOp C TIapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mapamerpamu. KoHcTpykrop 0e3
napamMeTpoB BbBLACIACT MECTO I OJHOTO JBJIEMCHTA W HWHUOHUAIUSUPYET C€ro B HOJIb.
KoHCTpyKTOp € OJHUM MapaMeTpoMm, - pa3Mep BEKTOPA, - BBIACISET MECTO M MHUIHATU3UPYET
HOMEpPOM B MAacCHBE, KOHCTPYKTOp C ABYMs IIapaMeTpaMH BbIAEISAET MECTO (TIEpBbIl apryMEHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHTOM. JlecTpykTop ocBoOokmaeT mamstb. OmnpenenuTtsb
GYHKIMIO, KOTOpas MPUCBAWBaeT SJEMEHTY MAacCHBa HEKOTOpPOE 3HAdeHue (Mapamerp Iio
YMOJTUYaHHIO), (DYHKIMIO KOTOpas TOJy4YaeT HEKOTOPBIM JIIEMEHT MaccuBa. B mepeMeHHyro
COCTOSAHUSA YCTaHABJIMBATLb KO OIJ_II/I6KI/I, KOoraa HC XBaTacT IMaMATH, BBIXOAHWUT 3a IMPCACIIbL
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenaenuTh (YHKIHHA CIOXKCHHS, YMHOXCHHS,
BbIYUTAHUA, KOTOPBIC MPOU3BOIAAT 3TU apI/I(bMeTI/I‘ICCKI/Ie ornepanuu ¢ JaHHBIMU 3TOr'0 KjlacCa "
BCTpOeHHOTO int. OmnpeAenuTh METOABI CpPaBHEHHWS: OOJNIbINE, MEHBIIE WJIH PaBHO.
[IpenycMoTpeTh BO3MOXKHOCTH IMOJCYETa YMCIa OOBEKTOB JaHHOro THma. [IpoBeputh paboTy
9TOTO KJi1acca.

2. Co3nath kiacc Marpuia J[aHHBIM KIacC CONEPKHUT yKaszaTellb Ha int, pa3Mep CTPOK U
CTOJIOIOB M cocTostHuEe omuOku. OmnpeneauTh KOHCTPYKTOp 0e3 mapamMeTpoB, KOHCTPYKTOP C
OJIHUM IIapaMeTPOM M KOHCTPYKTOD C JIByMs IapaMmeTpamu, AecTpyKTop. ONpeneauTb METOIbI
JIOCTYTIa: BO3BpaIllaTh 3HAYCHHUE deMeHTa (1,]) U aapec 3Toro 1eMenTta. OnpeneauTs QyHKIHIO
neuatd. OnpenenuTs GYHKIUU CIOXKEHHUS M BBIUNTAHUA (MAaTPULBI C MaTpULeil), yMHOXECHHE
MaTpuIlbl Ha Matpuily. OnpeneuTh YMHOKEHHE MaTpUIbl Ha 4uciio. [IpoBeputh paboTy 3TOr0
Kiacca. B ClIy4aC HCXBATKH IIaMATHU, HCCOOTBCTCTBUA pa3MepHOCTeﬁ, BbIXOJa 3a IPCACIIbL
yCTaHABJIMBATH KOJI OTHOKH.



Bapuanm 13.

1. Coznath aOCTpaKTHBIN THI JaHHBIX - KJIACC BEKTOP, KOTOPBIM MMeeT yKa3areib Ha long,
YHCIO 3JEMEHTOB U IEPEMEHHYIO CcOCTOsiHUA. OIpenesnTh KOHCTPYKTOp Oe3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[IapaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa U WHUIHUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM MapaMeTpoM, - pa3Mep BEKTOPA, - BBIIEISAET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JIByMsI ITapaMeTpaMH BbIENSIET MECTO (IIE€PBbII apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(GYyHKIUIO, KOTOpas MpPUCBAMBAaET 3JEMEHTY MAacCHBa HEKOTOPOE 3HAueHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPbIM 3jieMeHT MmaccuBa. B mepemeHHyIo
COCTOSIHUSI yCTAHABJIMBAaTh KOJ OIIMOKH, KOT/Ia HE XBAaTaeT NaMSTH, BBIXOTUT 3a MPEHCIbI
maccuBa. Ompenenuts (yHKIMo nedatu. OnpenenuTb (YHKIMU CIOXKEHHS, YMHOMXCHMS,
BBIYUTAHUS, KOTOPBIE TIPOU3BOIAT 3TH apHU(PMETHUECKHE ONEPALUU C JAaHHBIMU ITOTO Kilacca U
BCcTpoeHHOro long. Omnpenenuts METOAbl CpaBHEHUs: OOJbIle, MEHbLIE WJIH PaBHO.
[IpemycMoTpeTh BO3MOXKHOCTH TMOJCYETa YMCIa OOBEKTOB NaHHOTO THmA. [IpoBepuTh padoTy
3TOro Kjacca.

2. Cozpatp Kkmacc mMaTtpuna JlaHHBIN KJIacc COAEPKUT yKas3aTesb Ha long, pa3Mep CTPOK U
CTONOIOB U cocTosHUEe omMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOp €
OJIHUM IapaMeTPOM M KOHCTPYKTOP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTYTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBI C MAaTPHUIIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpeaenuT yMHOXKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro
Kjacca. B ciyuyae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a IpPENeibl
yCTaHaBJIMBATh KOJ OLIHOKH.

Bapuanm 14.

1. Co3nmath aOCTpaKTHBIN THIT TAHHBIX - KJIACC BEKTOP, KOTOPBIM UMEET yka3aTenb Ha float,
YHUCIIO 3JIEMEHTOB M MEPEMEHHYIO cocTosiHUsA. OmpenenuTs KOHCTPYKTOp 0e3 mapaMmerpos,
KOHCTPYKTOp C [apaMeTpoM, KOHCTPYKTOp ¢ JByms mnapameTrpamu. KoncTpykrtop 6e3
napamMeTpoB BbBLACIACT MECTO JId OAHOTO JJIEMCHTA W HWHHUOHUAIUSUPYET C€ro B HOJIb.
KoHcTpyKkTOp ¢ 0AHUM MapamMeTpoM, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEpPOM B MacCHBE, KOHCTPYKTOp C ABYMs IIapaMeTpaMH BbIAEISAET MECTO (TIEpBbIIl apryMEHT)
U MHUIHMATU3UPYET BTOPHIM apryMeHToM. JlecTpykTop ocBoOOXkAaeT mnamsTh. Onpenenutsb
GYHKIUIO, KOTOpas MPUCBAWBaeT S3JEMEHTY MAacCHBa HEKOTOpPOE 3HAYeHue (Mapamerp Iio
YMOJYaHUIO), (PYHKIIMIO KOTOpas TMOJy4yaeT HEKOTOpBIH 3JeMEHT MaccuBa. B mepemeHHylo
COCTOSAAHUA YCTaHABJIMBATLb KO OIJ_II/I6KI/I, KOoraa HC XBAaTacT IMaMATH, BBIXOAHWUT 3a IMPCACIIbL
maccuBa. Ompenenuth (QyHkuuio neyatd. Onpenenuts (YyHKUUU CIOKEHHUS, YMHOXKEHUS,
BbIYUTAHUA, KOTOPBIC MPOU3BOAAT 3TU apI/I(bMeTI/I‘IeCKI/Ie ornepanuu ¢ JaHHBIMU 3TOr'0 KjlacCa "
BcTpoeHHoro float. OmpenenuTb MeTOAbI CpaBHEHUS: OOjbllle, MEHbIIE WIA PABHO.
[IpenxycMoTpeTh BO3MOXKHOCTH IMOJCYETa YMCiIa OOBEKTOB JaHHOro THma. [IpoBeputh paboTy
3TOrO KJacca.

2. Coznath kinacc Matpuia JlaHHBIN Kitacc coIepKUT ykazaTensb Ha float, pazmep cTpok u
CTOJIOIOB M cocTostHUE omuOku. OmnpeneauTh KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOP C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIlaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3Toro ieMeHnTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBIYUTAHUS (MATPHUIBI C MAaTpHIIECH), YMHOKEHUE
MaTpulbl Ha MaTpully. ONpeneauTb YMHOKEHUE MaTpullbl Ha yncio. [IpoBeputs padoTy 3TOrO



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 15.

1. Co3naTh aOCTPaKTHBIA THIT TAHHBIX - KJIACC BEKTOP, KOTOPBIM MMEET yKa3aTeiahb Ha int,
YHCIIO 3JIEMEHTOB U TEPEeMEHHYI0O cocTosiHUA. OIpenennTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C [MapamMeTpoM, KOHCTPYKTOp C JByms mnapameTrpamu. KoncTpykrtop 6e3
napaMeTpoB BBIIENSAET MECTO IS OJHOTO JJIEMEHTa W WHUIMAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoM, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIEeT MECTO (IIE€PBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HadeHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BCTpOeHHOTo int. OmnpeaenuTh METOABl CpaBHEHHWS: OONbIE, MEHbBIIE WJIA PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCUYETa 4Kclia 00BEeKTOB JaHHOro tuma. [IpoBeputh padoty
3TOrO KJacca.

2. Coznath kinacc Matpuia JlaHHBIN Kiacc coaepKuT ykazaTens Ha float, pa3mep cTpok u
CTOJIOLIOB U cocTosiHue omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS pPa3MEPHOCTEW, BBIXOJA 3a MpPEIeibl
yCTaHABJIMBATH KOJI OLTHOKH.

Bapuanm 16.

1. Coznath aOCTpaKTHBIN THII TaHHBIX - KJIACC BEKTOP, KOTOPBIN MMeeT ykazaTelnb Ha float,
YHCIO 3JEMEHTOB U IEPEMEHHYIO cOcTOsiHUA. OIpenesnTh KOHCTPYKTOp Oe3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa W WHULUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM mapaMeTpoM, - pa3Mep BEKTOpA, - BBIAEISIET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JByMsI ITapaMeTpaMH BbIIENSIET MECTO (IIE€PBbII apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(YHKLHMIO, KOTOpas NpUCBauBaeT 3JEMEHTY MacCHUBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPBIM 3JIeMEHT MaccuBa. B mepeMeHHyio
COCTOSIHUSI yCTaHaBJIMBaTh KOJ OIIMOKHM, KOIJla HE XBaTaeT IaMsTH, BBIXOJUT 3a IpPEeibl
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOpPBIE MPOU3BOIAT 3TH apU(PMETHUECKHUE ONEPALMU C JAHHBIMU 3TOTO Kjlacca U
BcTpoeHHoro float. OmpenenuTs METOAbl CpaBHEHMA: OOJbIIE, MEHbIIE WIH PaBHO.
[TpenycMoTpeTs BO3MOMKHOCTh IOJCUETa yucia 00BEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOrO KJacca.

2. Co3naTh Kacc maTtpuia JlaHHBIN KJIacc CONEpKHUT yKa3aTeiab Ha long, pasmMep CTpOK U
CTOJIOIOB U cocTossHUuEe omMOKU. OmnpenenuTs KOHCTPYKTOp Oe3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTyTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 17.

1. Co3nath aOCTpakTHBIM THN JAHHBIX - KJIacC BEKTOpP, KOTOPHIH MMEET yKa3aTeidb Ha
double, uymciO »37€MEHTOB M TEpEeMEHHYIO CcOCTOsHUSA. Onpeaenutb KOHCTPYKTOp 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp € NByMs mapamerpamu. KoHCTpyKTOp
0e3 mapaMeTpoB BBIIENSAET MECTO [Jsl OJHOTO 3JIEMEHTAa W HHULHUAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoMm, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIET MECTO (IIEePBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GYyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HaueHue (Mapamerp Mo
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHyo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BcTpoeHHOro double. Ompenenuts MeETOABI CpaBHEHHWs: OOJbINE, MEHBIIE WM PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCYETa 4Kclia 00BEeKTOB JaHHOro tuma. [IpoBeputh padoty
3TOTO KJIacca.

2. Co3nath kiacc Matpuina J[aHHBIM KIacC CONEPXKUT yKaszaTellb Ha int, pa3Mep CTPOK U
CTOJNOIOB U cocTosiHME OmMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOP C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS Pa3MEPHOCTEW, BBIXOJA 3a MpPeIeibl
yCTaHABJIMBATH KOJI OLTHOKH.

Bapuanm 18.

1. Coznath aOCTpaKTHBIN THN JaHHBIX - KJIACC BEKTOP, KOTOPBIM MMeEeT yKa3areib Ha long,
YHCIO 3JEMEHTOB U IEPEMEHHYIO CcOCTOsiHUA. OIpenesnTh KOHCTPYKTOp O€3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa W WHULUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM mapaMeTpoM, - pa3Mep BEKTOpA, - BBIAEISIET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JByMsI ITapaMeTpaMH BbIIENSIET MECTO (IIE€PBbII apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(GYHKLIHMIO, KOTOpas NpUCBauBaeT 3JEMEHTY MacCHUBa HEKOTOpOE 3HaueHHe (MapaMmerp Io
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPbIM 3JIeMeHT MmaccuBa. B mepemeHHyio
COCTOSIHUSI yCTaHaBJIMBaTh KOJ OIIMOKHM, KOIJla HE XBaTaeT IaMsTH, BBIXOJUT 3a IpPEeibl
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOpPBIE POU3BOIAT 3TH apHU(PMETHUECKHUE ONEPALMU C JAHHBIMU 3TOTO Kjlacca U
BCcTpoeHHOro long. Omnpenenuts MeETOAbI CpaBHEHUsS: OOJbIE, MEHBIIE WJIA PaBHO.
[IpenycMoTpeTs BO3MOMKHOCTh IOJCUYETa yucia 00BEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOrO KJacca.

2. Co3nath Kkiacc maTpuia J[aHHBIN Kacc COAEpKHUT yka3aTenb Ha float, pasmep cTpok u
CTOJIOIOB U cocTossHUuEe omMOKU. OmnpenenuTs KOHCTPYKTOp Oe3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTyTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 19.

1. Co3naTh aOCTPaKTHBIA THIT TAHHBIX - KJIACC BEKTOP, KOTOPBIM MMEET yKa3aTeiahb Ha int,
YHCIIO 3JIEMEHTOB U TEPEeMEHHYI0O cocTosiHUA. OIpenennTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C [MapamMeTpoM, KOHCTPYKTOp C JByms mnapameTrpamu. KoncTpykrtop 6e3
napaMeTpoB BBIIENSAET MECTO IS OJHOTO JJIEMEHTa W WHUIMAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoM, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIEeT MECTO (IIE€PBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HadeHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BCTpOeHHOTo int. OmnpeaenuTh METOABl CpaBHEHHWS: OONbIE, MEHbBIIE WJIA PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCUYETa 4Kclia 00BEeKTOB JaHHOro tuma. [IpoBeputh padoty
3TOrO KJacca.

2. Coznate kiacc Matpuiia JJaHHsIi Ki1acc coepkKuT yka3atenb Ha double, pasmep cTpok u
CTOJIOLIOB U cocTosiHue omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS pPa3MEPHOCTEW, BBIXOJA 3a MpPEIeibl
yCTaHABJIMBATH KOJI OLTHOKH.

Bapuanm 20.

1. Coznath aOCTpaKTHBIN THII TaHHBIX - KJIACC BEKTOP, KOTOPBIN MMeeT ykazaTelnb Ha float,
YHCIO 3JEMEHTOB U IEPEMEHHYIO cOcTOsiHUA. OIpenesnTh KOHCTPYKTOp Oe3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa W WHULUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM mapaMeTpoM, - pa3Mep BEKTOpA, - BBIAEISIET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JByMsI ITapaMeTpaMH BbIIENSIET MECTO (IIE€PBbII apryMeHT)
U VHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokaaeT mamsth. Omnpenenutsb
(YHKLHMIO, KOTOpas NpUCBauBaeT 3JEMEHTY MacCHUBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPBIM 3JIeMEHT MaccuBa. B mepeMeHHyio
COCTOSIHUSL yCTaHaBJIMBaTh KOJ OIIMOKHM, KOIJla HE XBAaTaeT IaMsTH, BBIXOJUT 3a IpPEeeibl
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOpPBIE MPOU3BOIAT 3TH apU(PMETHUECKHUE ONEPALMU C JAHHBIMU 3TOTO Kjlacca U
BcTpoeHHoro float. OmpenenuTs METOAbl CpaBHEHMA: OOJbIIE, MEHbIIE WIH PaBHO.
[TpenycMoTpeTs BO3MOMKHOCTh IOJCUETa yucia 00BEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOrO KJacca.

2. Co3naTh Kacc maTtpuia JlaHHBIN KJIacc CONEpKHUT yKa3aTeiab Ha long, pasmMep CTpOK U
CTOJIOIOB U cocTossHUuEe omMOKU. OmnpenenuTs KOHCTPYKTOp Oe3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTyTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 21.

1. Co3nath aOCTpakTHBIM THN JAHHBIX - KJIacC BEKTOpP, KOTOPHIH MMEET yKa3aTeidb Ha
double, uymciO »37€MEHTOB M TEpEeMEHHYIO CcOCTOsHUSA. Onpeaenutb KOHCTPYKTOp 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp € NByMs mapamerpamu. KoHCTpyKTOp
0e3 mapaMeTpoB BBIIENSAET MECTO [Jsl OJHOTO 3JIEMEHTAa W HHULHUAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoMm, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIET MECTO (IIEePBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GYyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HaueHue (Mapamerp Mo
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHyo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BcTpoeHHOro double. Ompenenuts MeETOABI CpaBHEHHWs: OOJbINE, MEHBIIE WM PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCYETa YKclia 00BEKTOB JaHHOro tuma. [IpoBeputh padoty
3TOTO KJIacca.

2. Co3nath kiacc Marpuna J[aHHBIM KIlacC COAEPXKUT yKaszaTellb Ha int, pa3Mep CTPOK U
CTOJNOIOB U cocTosiHME OmMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOP C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS pPa3MEPHOCTEW, BBIXOJA 3a MpPEIeibl
yCTaHABJIMBATH KOJI OLTHOKH.

Bapuanm 22.

1. Coznath aOCTpaKTHBIN THN JaHHBIX - KJIACC BEKTOP, KOTOPBIM MMeEeT yKa3areib Ha long,
YHCIO 3JEMEHTOB U IEPEMEHHYIO CcOCTOsiHUA. OIpenesnTh KOHCTPYKTOp O€3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa W WHULUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM mapaMeTpoM, - pa3Mep BEKTOpA, - BBIAEISIET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JByMsI ITapaMeTpaMH BbIIENSIET MECTO (IIE€PBbII apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(GYHKLIHMIO, KOTOpas NpUCBauBaeT 3JEMEHTY MacCHUBa HEKOTOpOE 3HaueHHe (MapaMmerp Io
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPbIM 3JIeMeHT MmaccuBa. B mepemeHHyio
COCTOSIHUSI yCTaHaBJIMBaTh KOJ OIIMOKHM, KOIJla HE XBaTaeT IaMsTH, BBIXOJUT 3a IpPEeibl
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOpPBIE MPOU3BOIAT 3TH apU(PMETHUECKHUE ONEPALMU C JAHHBIMU 3TOTO Kjlacca U
BCcTpoeHHOro long. Omnpenenuts MeETOAbI CpaBHEHUsS: OOJbIE, MEHBIIE WJIA PaBHO.
[IpenycMoTpeTs BO3MOMKHOCTh IOJCUYETa yucia 00BEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOrO KJacca.

2. Co3nath Kkiacc maTpuia J[aHHBIN Kacc COAEpKHUT yka3aTenb Ha float, pasmep cTpok u
CTOJIOIOB U cocTossHUuEe omMOKU. OmnpenenuTs KOHCTPYKTOp Oe3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTyTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 23.

1. Co3naTh aOCTPaKTHBIA THIT TAHHBIX - KJIACC BEKTOP, KOTOPBIM MMEET yKa3aTeiahb Ha int,
YHCIIO 3JIEMEHTOB U TEPEeMEHHYI0O cocTosiHUA. OIpenennTh KOHCTPYKTOp 0e3 mapaMeTpos,
KOHCTPYKTOp C [MapamMeTpoM, KOHCTPYKTOp C JByms mnapameTrpamu. KoncTpykrtop 6e3
napaMeTpoB BBIIENSAET MECTO IS OJHOTO JJIEMEHTa W WHUIMAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoM, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIEeT MECTO (IIE€PBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HadeHue (Mapamerp Io
YMOJTYaHHIO), (PYHKIMIO KOTOpas MOJy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHylo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BCTpOeHHOTo int. OmnpeaenuTh METOABl CpaBHEHHWS: OONbIE, MEHbBIIE WJIA PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCUYETa 4Kclia 00BEeKTOB JaHHOro tuma. [IpoBeputh padoty
3TOrO KJacca.

2. Coznath ki1acc Matpuia JlaHHBIN Kiacc CONEPKUT yKasaTenb Ha long, pa3mep CTpPOK U
CTOJIOLIOB U cocTosiHue omuOku. OnpenenuTs KOHCTPYKTOp O€3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS pPa3MEPHOCTEW, BBIXOJA 3a MpPEIeibl
yCTaHABJIMBATH KOJI OLTHOKH.

Bapuanm 24.

1. Coznath aOCTpaKTHBIN THII TaHHBIX - KJIACC BEKTOP, KOTOPBIN MMeeT ykazaTelnb Ha float,
YHCIO 3JEMEHTOB U IEPEMEHHYIO cOcTOsiHUA. OIpenesnTh KOHCTPYKTOp Oe3 mapaMeTpos,
KOHCTPYKTOp C TapamMeTpoM, KOHCTPYKTOp ¢ JAByMsi mnapamerpamu. KoHcTpykrop 0e3
[apaMEeTPOB BBIIENAET MECTO M OAHOTO JJIEMEHTa W WHULUAIM3UPYET €ro B HOJMb.
KoHcTpykTOp ¢ 0AHMM mapaMeTpoM, - pa3Mep BEKTOpA, - BBIAEISIET MECTO U MHUIMAIU3ZUPYET
HOMEPOM B MAcCUBE, KOHCTPYKTOpP C JByMsI ITapaMeTpaMH BbIIENSIET MECTO (IIE€PBbII apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykrop ocBoOokgaeT mamsth. Omnpenenutsb
(YHKLHMIO, KOTOpas NpUCBauBaeT 3JEMEHTY MacCHUBa HEKOTOpOE 3HaueHHe (mapaMmerp Io
YMOJTUYaHHIO), (PYHKIMIO KOTOpas MOJy4aeT HEKOTOPBIM 3JIeMEHT MaccuBa. B mepeMeHHyio
COCTOSIHUSI yCTaHaBJIMBaTh KOJ OIIMOKHM, KOIJla HE XBaTaeT IaMsTH, BBIXOJUT 3a IpPEeibl
maccuBa. Ormpenenuts (yHKIMIO nevyatd. OnpenaenuTb (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIYUTAHUS, KOTOpPBIE MPOU3BOIAT 3TH apU(PMETHUECKHUE ONEPALMU C JAHHBIMU 3TOTO Kjlacca U
BcTpoeHHoro float. OmpenenuTs METOAbl CpaBHEHMA: OOJbIIE, MEHbIIE WIH PaBHO.
[TpenycMoTpeTs BO3MOMKHOCTh IOJCUETa yucia 00BEKTOB JaHHOro Tuma. IlpoBeputh paboty
3TOrO KJacca.

2. Co3nath kiacc Matpuiia JlaHHBINA KJTacc COAEPKUAT ykazaTenb Ha double, pazmep cTpok u
CTOJIOIOB U cocTossHUuEe omMOKU. OmnpenenuTs KOHCTPYKTOp Oe3 mapaMeTpoB, KOHCTPYKTOp C
OJIHUM IapaMeTPOM M KOHCTPYKTOpP C JIByMsl MapameTpamu, AecTpyKTop. OnpeneanuTb METOIbI
JIOCTyTIA: BO3BpalllaTh 3HAUE€HUE 3JIeMeHTa (1,]) U agpec 3Toro snneMeHTa. OnpenenuTs QyHKIHIO
nevatd. OnpenenuTs QYHKIUHU CIOXKEHUS U BbIUUTAHUS (MATPHUIBl C MAaTpPHUIEH), YMHOXKEHUE
MaTpullbl Ha MaTtpuiy. OnpenenuTb yMHOKEHHE MaTpULbl Ha yucio. [Iposeputs paboty 3Toro



kiacca. B ClIy4a€ HCXBATKH IIaMATH, HCCOOTBCTCTBUA paSMepHOCTefI, BbIXOJa 3a MpCAciibl
yCTaHaBJIMNBATb KOJ OIIIHOKH.

Bapuanm 25.

1. Co3nath aOCTpakTHBIM THN JAHHBIX - KJIacC BEKTOpP, KOTOPHIH MMEET yKa3aTeidb Ha
double, uymciO »37€MEHTOB M TEpEeMEHHYIO CcOCTOsHUSA. Onpeaenutb KOHCTPYKTOp 0e3
apaMeTpoB, KOHCTPYKTOP C MapamMeTpoM, KOHCTPYKTOp € NByMs mapamerpamu. KoHCTpyKTOp
0e3 mapaMeTpoB BBIIENSAET MECTO [Jsl OJHOTO 3JIEMEHTAa W HHULHUAIU3UPYET €ro B HOJb.
KoHcTpyKkTOp ¢ OAHUM MapamMeTpoMm, - pa3Mep BEKTOpa, - BBIACISIET MECTO U MHUIIMATIU3UPYET
HOMEPOM B MacCHBE, KOHCTPYKTOpP C JByMsI MapaMeTpaMH BbIIEISIET MECTO (IIEePBbBIi apryMeHT)
U HMHUIUATU3UPYET BTOPHIM apryMeHToM. JlecTpykTrop ocBoOoxmaer mamstb. Ompenenutsb
GYyHKIMIO, KOTOpas MpUCBaMBaeT S3JEMEHTY MacCHBa HEKOTOpPOE 3HaueHue (Mapamerp Mo
YMOJYaHUIO), (PYHKIMIO KOTOpas MOJIy4yaeT HEKOTOpBIH 3JIeMEHT MaccuBa. B mepemeHHyo
COCTOSTHUSI yCTaHABIMBaTh KOJ OIIMOKH, KOT/Ia HE XBaTaeT MaMATH, BBIXOAMT 3a Mpelesbl
maccuBa. Ompenenuts (yHKIMIO mevyatd. OnpenenuTh (YHKIMHA CIOXKEHHS, YMHOXCHHS,
BBIUHUTAHUS, KOTOPbIE MPOU3BOAAT 3TU apu(MeTHYECKUE OINepalry ¢ JAaHHBIMU 3TOTO Kjacca U
BcTpoeHHOro double. Ompenenuts MeETOABI CpaBHEHHWs: OOJbINE, MEHBIIE WM PaBHO.
[TpemycMoTpeTh BO3MOXKHOCTH MOZCYETa YKclia 00BEKTOB JaHHOro tuma. [IpoBeputh padoty
3TOTO KJIacca.

2. Co3nath kiacc Marpuna J[aHHBIM KIlacC COAEPXKUT yKaszaTellb Ha int, pa3Mep CTPOK U
CTOJNOIOB U cocTosiHME OmMOKU. OmnpenenuTs KOHCTPYKTOp 0e3 mapaMeTpoB, KOHCTPYKTOP C
OJIHUM TapaMeTpOM M KOHCTPYKTOP C JIByMs MapameTrpamu, AecTpyKTop. OnpeneanuTb METOIbI
JOCTyTIa: BO3BpAIIaTh 3HAYCHUE dJIeMeHTa (1,j) U aapec 3TOro ieMeHTa. OnpeneauTsh QyHKITUIO
nevyatd. OnpenenuTs QYHKIUH CIOXKEHUS M BBHIYUTAHUS (MATPHUIBI C MaTpHIIECH), YMHOKEHUE
MaTpHIlbl Ha Matpuily. OnpenenuTh YMHOKEHHE MaTpULbl Ha yuciio. [IpoBeputs paboty 3TOr0
Kjacca. B cimydae HeXBaTKM MaMsITH, HECOOTBETCTBUS pPa3MEPHOCTEW, BBIXOJA 3a MpPEIeibl
yCTaHABJIMBATH KOJI OLTHOKH.



