OCHOBBI MIPOrPaAMMHUPOBAHUA
JlaGoparopHas pabdota 5

Tema: OcobenHocTr pabOThl ¢ PYHKIUAMU

eab 1abopaTopHoii padoThI

LlenssMu JaHHOM PabOTHI SBIISIOTCS MOTYyYSHHE HABBIKOB MPOIETyPHOTrO MPOrpaMMHUPOBAHNUS Ha

OCHOBE CO3/1aHUsI COOCTBEHHBIX (DYHKIIMH U 3HAHUK O METOAAX MCIIOJIb30BAHHS TaKUX (PYHKITUI.
Kparkue TeopeTuueckne cBe1eHHs

DyHKIUSA — ClelraibHas KOHCTPYKIHS, C MOMOIIBI0 KOTOPOH Kakoi-1ubo (parmMeHT Koma
BBIHOCHTCS 3a TEJI0 IpOorpaMMsI (3a mpeaessl main()).

B si3p1ke C/C++ yHKUMS — 3TO CTPOUTENBHBIN OJIOK BCEX MPOrPaMM.

OO6muii BUa GyHKINH:

Bosepamaemei Tun VMa ¢GyHxuuM (COMCOK IapaMeTpOB)

{

Teso QyHKUUMU

}
K npumepy, ¢yHkums ¢ aByms (GopMaTbHBIMU IMapaMeTpaMH IEJOro THIIA, BO3BpAIAIOIIAs
1eJI0€ YHCIIO B KAUeCTBE pe3yJibTaTra CBOed paboThl:

int summ(int a, int b)
{

return a + b;

Ilepenaya maccuBa B pyHKIUH
[TpeamnonoxuM, yTo HaM HYXHa (YHKLIMS TPUHUMAIOLIAsi MACCUB U BBIMOJHSIIOIIAs HEKOTOPbIE

NENUCTBUS C HUM:

int main () {
int mas[10];
read mass (mas) ;
return 0;

}

Ecnn aprymeHTOM QYHKIUHM SIBISIETCS OOHOMEpHbIN MAcCHB, TO €€ (OpMalIbHbII mapameTp
MO>HO OOBSIBUTH TaK:

® Kak MaccuB (PUKCHUPOBAHHOTO pa3Mepa;

void read mass(int m[10]){ // wMaccur OMKCHMPOBAHHOTO pas3Mepa

}
® KaK MacCHB HEOIPECICHHOTO pa3Mepa.

void read mass (int m[]){ // Maccur HeomnpeneyleHHOTO pasMepa

}

K npumepy, nanHas GyHKINS MOXKET OBITh TaKOM:



void read mass (int m[]) {
for(int i = 0; i < 10; i++)
cin >> m[i];

}

Tak Kak U3MEHEHHsI MacCHBa BHYTPU (YHKIIMH 3aTParuBarOT ¥ MAacCHB, IEpeIaHHBIN B Ka4eCTBE
apryMeHTa, TO C MOMOIIBIO JAHHOH (DYHKIIMHM MOKHO BBIITOJIHUTH CYMTHIBAHUS MacCUBa C KOHCOJIH.

DyHKIHS MOXKET IPUHUMAaTh MAcCUBBI Pa3HbIX pa3MepoB. JlIg 3TOro mpu mepenaye mMaccuBa
HEOOXOIUMO KakuM-In0o oOpa3oM mepenaBaTh U pa3Mep MaccuBa. CaMbIM pacHpOCTpaHEHHBIM
METOZIOM IepeJaud pa3Mepa MaccuBa B (DYHKIUIO SBISETCS HCIOJIb30BAHUE OMOJHUTEIHHON

ICJIOUMCIICHHON TIepeMEeHHOM. JIJ1s1 3TOM 11eJIi pEeKOMEHIyeTCsl HCII0Ib30BaTh THUI Size_t:
int sum(int arr[], size_t length)
{
int res = 0;
for (int 1 = 0; i < length; i++)
res += arr[i];
return res;
}
int main () {
int mas([10] = {1, 3, 2, 5, 4, 7, 6, 8, 9, 0};
int s = sum(mas, 10); // BHB0OB QYHKLMM
cout << "Sum = " << s << endl;
return 0;

Sum = 45

Hepe)lalla ABYMEPHOI'O MacCuBa

Ecin B ¢yHkumio nepena€rcs ABYMEpPHbIi MacCuB, TO OIMCAaHUE COOTBETCTBYIOLIETO
apryMeHTa KLIUU JIOJDKHO COZEP>KaTh KOJUYECTBO cmoadyo6 (BTOPYIO pa3MEPHOCTB).
Y

K mpumepy, GyHKIINS, BEIUKCISIONIAs CYMMY 3JI€EMEHTOB JByMEPHOTO MacCHBAa:
int summa (int arr[][5], int row, int col)
{

int res=0;

for (int 1 = 0; 1 < row; 1i++)

for (int j = 0; J < col; j++)
res +=arr([i] [j];
return res;

}
st KOppeKTHOW paboThl NaHHOW (PYHKIIMU HYXKHO MEpeaBaTh TBYMEPHBIM MacCUB CO BTOPOI
pPa3MEpHOCTBIO 5:
int mas[3][5] = {
{1, 2, 3, 4, 5},
{e, 7, 8, 9, 0},
{10,11,12,13,14},
i

int s = summa(mas, 3, 5); // BH30B (QYHKUMMU



cout << "Sum = " << s << endl;

- R U AR
Sum = 105

EcTb emie ogun pacnpocTpaHeHHBIH CIOCO0 mepeaays MacCUBOB B (DYHKIIMH C HCIIOJIb30BaHUEM

MeXaHM3Ma yKasamereil, HO €r0 Mbl pPACCMOTPHUM I103)KE BMECTE C ITHM MEXaHU3MOM.
Tunbl nepeMeHHbIX 110 00J1ACTH BUAMMOCTH

I'100a/1bHbIE NepeMeHHbIe

I'100a/1bHBIE IEPEMEHHBIE OTIPeIeNIeHBI B (haiiyie mporpaMmbl BHE JH000i U3 QYHKIUI 1 MOTYT
UCTIONB30BaThCs 000K (yHKIMeH. To ecTh OHM OmpeneNeHbl B HpeAenax 2r100anibHol obiacmu
suoumocmu. K npumepy:

void print();
int n = 5; // rnoBajibHadg nepeMeHHad
int main ()

{

print(); // n =15
n++;
print() ; // n =6
return 0;
}
void print ()
{
cout << "n = " << n << endl;

M nURALUID

JlokajbHbIe epeMeHHbIe
[TepemeHHbIe, KOTOPBIE CO3AAIOTCSI BHYTPH OJI0Ka KOZA, OTPaHUYEHHOTO (PUTypHBIMU CKOOKaMH,
Ha3bIBAIOTCS JIOKAJIBHBIMHU. Takue nepeMeHHble JOCTYNHBI B IpeAesax TOJbKO TOro 0yoka Koja, B

KOTOPOM OHHU Orfpe/ieieHbl. To ecTh OHU CYIIECTBYIOT B JIOKAJIbHOM 00JIaCTH BUAUMOCTH.
void print (int);
int main ()
{
int z = 2;
print(z); // n =10
return O;
}
void print (int x)
{
intn =5 * x;
// z++; mak crmeyaThe HeNb3g, TaK KaK z oIpenejieHa B OYyHKIMM main
cout << "n = " << n << endl;

J Bl KOHCOMb OTS



Ilapamempoi GyHKINU TaKKe SBIAIOTCS JIOKAJIbHBIMHU IepeMeHHbIMH.

Hcnonb3yst TOTBKO GUTYPHBIE CKOOKH MOKHO OTPEACTUTh BJI0KEHHbI€ 00JIaCTH BUIUMOCTH:
int n = 2;

{

int x = 5 + n; // X cylmecTByeT TOJILKO B 3TOM OJIOKE Koma
cout << "x = " << x << endl;

}

cout << "n = " << n << endl;

Bl KOHCONb

CokpbiTHE TEpeMEHHbIX
Eciu HeckolbKO MEepeMEHHBIX WM KOHCTAHT W3 HECKOJbKHUX IepeceKaromuxcs olnacteit
BUJIMMOCTH HMMEIOT OJHO W TO € HUMs, TO MpU OOpalleHHH K TNEPEeMEHHOW MO 3TOMY HMEHH
MIPOUCXOIUT OOpaIIeHHe K TOW MEePEeMEHHOH, KoTopas «OJirke» K 3TOH 00JIaCTH BHIUMOCTH. DTOT

a¢ ekt Ha3piBaeTcs cokpbiTHeM. K pumepy:
int n = 5;
int main ()

{

cout << "Global n = " << n << endl; // n =5
int n = 10; // JjokajsbHasg N CKPHBaeT TJ06asibHY
{

int n = 20;

cout << "n = " << n << endl; // n=20
}
cout << "n = " << n << endl; // n=10

return O;

B KOHCONbL OTAaAKK MICr(

CraTnyeckue nepeMeHHbIe
WNHorna HaM HEOOXOJMMO COXPaHATh 3HAUCHHE JIOKAIbHBIX NMEPEMEHHBIX (YHKIHMU MEXAY ee
BbI30BaMHu. {715t 3TOM 11€7M MBI MOYKEM HCIOJIb30BaTh CTAaTHYECKHe NepeMeHHblIe. Takue nepeMeHHbIe

HE YHUUTOXKAeTcs MPH BBIXO/JIE 32 TIPEeIIbl 00J1aCTH BUAMMOCTH.

OHH ompeessIFoTCsl Ha YpoBHE (DYHKIMI C MOMOIIBIO KIItoYeBoro cioa static. K mpumepy:
void display () ;
int main ()

{

display(); // 1

display(); // 2

display(); // 3
0

return

.
4



void display ()
{
static int i = 0;
i++;
cout << "i = " << 1 << endl;

B3 KoHcons oTn

K nepemeHHO# | ObUT 100aBICHO KI0OYEBOE CIIOBO StatiC, modToMy IHpH 3aBepIeHUH PadOThI
¢ynkuu display mepeMeHHass HE YHUYTOXKAETCs, a COXpaHseTCs B MaMsATH. [Ipu mocnenyronmx
BbI30Bax QyHkImu display 3HaYeHUE epeMEHHOM | MOCTEIIEHHO YBEIMUMBaeTcs Ha 1.

PexypcuBHbIe pyHKIHMH

DyHKIWSI, KOTOpasi BBI3BIBACT CaMy ce0sl, Ha3bIBACTCsl PEKYPCHBHOM.

[lpocThiM  HpUMEPOM PEKYpCUBHOW  (YHKIMH  SIBJISCTCS PEKYPCUBHOC BBIYHCJIEHHE
¢dakTopuana. /Iyis HanMcaHusl PEKYPCHUBHOM (YHKIMU BBIYMCICHUS (DakTOpHaia, Hy)KHO ONPEICIUTh
U3 KaKUX COCTABIISFOLIMX OHA JIOJDKHA COCTOSTH.

PexypcuBHast QyHKIHSI COCTOUT U3 TPEX OCHOBHBIX COCTABJISIOIINX:

e (a3nc peKypcCHu — OCHOBHOE TEJIO BHIYUCIICHUS;

® [ar peKypCcuu — M3MEHEHUE apryMeHTa Ul PEKYPCHBHOTO BbI30BA,;

® YCIIOBHE BBIXO/Ia U3 PEKYPCHH — 00S3aTEIBbHO JIOJDKHO JOCTHIaThCsl Ha KAKOM-JINOO Iare
peKypcuu.

Tenepsb npecTaBUM PEKYPCUBHOE BhIpaXkeHHe GakTopHuaia B BUJAE (PyHKIUH:

int fact(int N)
{

if (N < 1) return 0; // Ha canyuain 0 MM OTPULATESLHOTO UYMCIIA
if (N == 1) return 1; // baxrTopman 1 paseH 1
return N * fact(N-1); // Bei30B cebga uepes dopmyny N! = N * (N-1)!

}

Jannast pyHkuus koppekTHo padoraer. K npumMepy, BbI30B PYHKIIMU C apTYMEHTOM 5:

int £ = fact(5);
cout << "factorial 5 = " << f << endl;

E&N K.OHCONb OTAaAk MICrosott Visual

factorial 5 = 120



3ananue

Pazpaborars mporpaMmmy ISl KaXKI0H 3a1a4d U3 001IEero ¥ MHAUBUAYAJIBLHOI0 33 JaHUs.

st perenus 3agad HEO0OXOJMMO HCIIONB30BaTh COOCTBEHHBIC (PYHKIMU. DYHKIMH JTOJKHBI
UCIIOJIb30BaThCsl B OCHOBHOM Koje (BHYTpH (pyHkumu main()), 4toObl MOKHO OBLIO MPOBEPUTH MX
paboTOCTIOCOOHOCTD.

[IponymaiiTe, Kakue apryMeHTHl JOJDKHBI OBbITh y paspabaTbiBaeMbiXx (yHKIMHA. BHyTpn
GyHKIIMM He AO0JKHO ObITH BBOJA € KJIABHATYPbI. BBOJ MOKEH OCYIIECTBISTHCS B (PYHKIIUU
main(), a mosy4eHHbIe 3HAUCHHUS TTepeanbl B QYHKIIUIO B KAYECTBE apT'yMEHTOB.

Bce nonp3oBatenbckue (GYHKIUH JTOJKHBI TOJIbKO BBINMOJHATH BHIYHCIEHHE H BO3BPalIaTh
pe3yJabTaT B TJaBHYIO (QYHKUIMIO (€CIM B 3a7ade Ha CKa3aHO HMHOTro). Bce pesymbTarbl paboThI
nporpamMM HeoOXOIUMO BBIBOJUTH Ha dKpaH B pyHKimu main().

MeToanuyeckue ykazaHus

BbimonHuTe 061Me ¥ HHAUBHIYAIbHbIE 3aJIaHMs.

[lpn BbIMONHEHMH OOIIMX 33JaHU HE TpeOyeTcs OTYEeT, HO BCE €IIe HY)KHA 3alluTa C
00BSICHEHHEM KO/1a IPOrPaMMBI.

[lpy BBIOJHEHUHM WHANBUAYAJIBHBIX 3aJIaHMH HEOOXOIUMO BBIOJIHUTH CIICAYIOIINE 3TaIlbl
IS KAJKI0H 3aa4M OTHEJIbLHO.

1) crnoBecHasi MOCTAHOBKA 33J1a4H;

2) aHajM3 3a/1a4M U popMasbHast MOCTAaHOBKA 3a/1a4u;

3) mpoekTtrpoBanue (pa3paboTKa AIrOpuTMa) — Jiydille Bcero B rpaduueckoit dopme (O10K-

cXeMa), HO MOYKHO U B CJIOBECHOU (hopMe MM MCEBIAOKO;

4) peanuzanus (KOJUPOBAHKE, OTIIAIKA);

5) TecTupoBaHue.

Pe3yJ'IBTaTI:>I BBITIOJIHCHUA HHAWBUAYAJIbHBIX 3aJlaHHM O(l)OpMI/ITB B BUAC OTUCTA.

OO0wee 3ananne
Hanummure nse pyHkmum:
e ODyHKIMS JOJDKHA NPUHUMATH OJHOMEPHBIM LEIOYMCICHHBI MAacCUB U 3alOJIHATH €ro
cJIyYaiiHbIMHU YHcaaMu B auanaszone ot 0 go 100.
e (DyHKIMS JOJDKHA IMPUHUMATH OJHOMEPHBIM IIEJIOYMCICHHBIA MAacCUB M BO3BpPAILATh
3HAYEHHE MAKCHUMAJIBHOI'0 JIEMEHTA MaCCUBA.
B ¢ynxmmm main() co3maiite oqHOMEpHBIH I1IeI0YMCIeHHBI MaccuB. [locie 3Toro 3amomHuTE
€ro ¢ IOMOIIBIO nepgou ghynkyuu. ITocae FTOro BIBEUTE MacCUB Ha dKpaH KOHCOJH. Janee BbI30BUTE

6mopyio qbyHKL;uiO AJId JaHHOI'O MaCCHBa U BBIBCAUTC PE3YJIbTAT TAKXKE HAa DKPaH.



BapuaHTbl HHAUBUAYAJIbHBIX 3aJaHUN

Bapuant 1

Hanummre ¢yHKIMIO, KOTOpas IMUTHPYET Urpy «21» Ha HMIeCTUrpaHHBIX KyOukax. B ¢yHkimm
JIOJDKHA OBITh CTaTHYecKasi IepeMeHHas SUM, KOTopas MPeJICTaBIsAeT COO0M TEKYIyI0 CyMMY OYKOB.
N3navanbHO oHa paBHa 0.

[Tpu BbI30BE (PyHKIMM TeHEPUPYIOTCS 2 CIy4alHBIX yucia oT 1 g0 6 (umurtanus OpocKoB 2-X
HIECTUTPAaHHBIX KyOUKOB). VX cymMMa CKiIagpIBaeTCsl ¢ EPEMEHHOM SUM 1 coxpansieTcs B Heil. Eciu
sum mnpesblimaer 21, To oHa craHoButrcs paBHa 0. dyHKIMA JOKHA BO3BpalllaTh TEKylee 3HaYEHUE
sum.

[Tonp30BaTens TOMHKEH UMETh BO3MOKHOCTh OECKOHEYHO 3alpalinBaTh BbI30B GyHKIMH. [locme
KaK10r'0 BbI30BA BBIBOJIUTE HAa KOHCOJIb TEKYILYI0 CYMMY OpPOCKOB.

Bapuant 2

Hanummure ¢pyHKIUIO, B KOTOPOH 10JDKHA OBITh CTaTHYeCKasi IepeMeHHAas (M3HavyalbHO paBHAs
0). Ilpu kaxx10M BBI30BE TEpEMEHHAs JOJKHA YBEJIIMUMBATHCA HA 1, TTOKa HE TOCTUTHET 3HadeHus 3. B
3TOM CJIyyae OHa CHOBa J0JKHA cOpocuThes 110 0.

B 3aBuCMMOCTM OT TEKyILIero 3HAU€HMs Cmamuyeckou TEPEMEHHON Ha KOHCOJIb JOJKHO
BBIBOAUTHCS O/IHO U3 Tpex n3obpaxenuit. K npumepy:
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Bapuanr 3

Hanummre ¢pyHKIMI0, KOTOpas NPUHUMAET MAacCHUB U 11efioe Yncino. OYHKIUS 3aroiHsIeT JaHHbIN
MaccHB IeperaHHbIM 4uciaoM. [Ipu 3TOM mepegaHHOEe YMCIIO JOJKHO COXPAHATHCS B CTATHYeCKOM
nepeMeHHo# B QyHKIIMM (M3HAaYaIbHO OHA paBHa 0).

Ecnu B ¢pyHKIMIO B KauecTBe yMcia JUlsd 3arnojiHeHus Oyzaer nepenano 0, To BMECTO, TOTO YTOOBI
3aroJHUTh MaccuB 0, MacCUB JIOJKEH OBITh 3alOJIHEH YHUCIOM U3 CTaTHYECKOM IepeMeHHOU (TO ecTh
IPEIbIIYIIEM MTEPEAAHHBIM B (DYHKIIUIO YHCIOM).

[Iporectupyiite paboTy (YHKIMM Ha HECKOJBKHMX MAacCHBaX M C Pa3HBIMH TEpeIaHHBIMHU
yucinamu (B ToM uuciie u 0). BeiBoaure Bce 3aroHEHHBIE MACCUBBI IS IEMOHCTPALUU paboThI.

Bapuant 4

Hanumure ¢yHKImo, KoTopast BHYTpU ce0sl COEPKUT CTATHYECKHI MACCUB LIEJbIX YUCEN U
CTATHYECKYI0 INepeMEeHHYI0, 0003HAualoUu[yl0 KOJIMYECTBO 3allOJIHEHHBIX JJIEMEHTOB B MAacCCHBE.
W3HauanbHO cuuTaercs, 4TO MacCUB IYCTOM, TO €CTh KOJIMYECTBO 3allOJHEHHBIX AIEMEHTOB paBHO (.

OyHKIMS IPUHUMAET KaK apryMEHT OJJHO YMCIIO U J00aBIIsIeT ero B MaccuB (TIpH IIEPBOM BBI30BE

YHUCJIO 3allMIICTCA B HepBBIf/II OJICMCHT MaCCI/IBa). ITocme storo BBIBOJUT MAaCCHB B KOHCOIJIb. Ecmm



MaccUB OyZIeT MOJIHOCTBIO 3all0JIHEH, TO HOBOE YUCIIO HE 100aBISETCs.

[Tonp30BaTens JOHKEH UMETh BO3MOKHOCTh OECKOHEUHO BBOAMTH YHCIa B KOHCONIb. BBOAMMBIE
Yrcia JOJDKHBI IepelaBaTbes B (PYHKIHIO.

Bapuant 5

Hanucarps ¢yHkuuto, Kkoropasi NpUHUMAEeT B KAa4eCTBE apryMeHTa 4ucio N, KOTOpOe JOJKHO
ObITh Ooubiie 0. Eciu 910 Tak, To PyHKIMS reHepupyeT cirydaiinoe guciio ot 0 1o N u Bo3Bpamiaer ero
Kak pe3ynabTar. CreHepupOBaHHOE YHCIO 3allOMHUHACTCS B CTAaTH4YecKOil mepemeHHoi S. BHauane
yucno S = 0.

Ecnn nepenanHoe uucno (apryMeHT) paBeH win MeHblle 0 uiam ke BooOIIe He YyKaszaH
(ucrionp3yiiTe 3HayeHHe no ymonauanuto aias N = 0), TO BMECTO I'€Hepaly HOBOI'O YHCIA, JIOJIKHO
BO3BpAIATHCS 3HaUEHUE U3 S (TPeIbIIyIee CreHEPUPOBAHHOE YUCIIO).

[Tonp30BaTenp JOKEH UMETh BO3MOXKHOCTh OECKOHEYHO BBOJAUTH YMCJIA B KOHCOJIb. BBOMMBIE
yucia JOJKHBI IepeiaBaTbes B QyHKIMIO. Pe3ynpTar GyHKINN TOKEH BBIBOJUTHCS B KOHCOJIb.

Bapuanr 6

Hanummre ¢pyHkuuio, KOTopas IpUHAMAET MAaCCHB LENbIX nces. OHa T0JDKHA CYMTATh, CKOJIBKO
B MAaCCHBE OTPULATEIbHBIX 3JEMEHTOB. JTO KOJMYECTBO HYKHO CKJIA/bIBaTh B CTATHYECKYIO
nepeMeHHYI0 B (yHKIMHU (M3HavanbHO paBHast 0). To ecTh 3Ta mepeMeHHasi CUMTAET, CKOJIBKO BCEro
OTpHILIATENFHBIX AJIEMEHTOB BO BCEX MEPEAAHHBIX B JaHHYIO (DYHKIIMIO MacCHBax.

@yHKIMSA JOJKHA BO3BPAILATh TEKYIIEEe 3HAUCHUE CTATUYECKOM IepeMeHHOoM.

[TporecTupyiite paboTy (QYHKIMM Ha HECKOJIBKUX MaccuBax. BbIBoguTe pe3ynabTarhl,
BO3BpAIIEHHBIE U3 (DYHKIHH.

Bapuant 7

Hamummre @ynkuuioo, kotopas NpuHUMAaeT 1enoe uuciao. B ¢yHkmum gomkHa OBITH
CcTaTHYecKasi IepeMEeHHas!, B KOTOPOH COXpaHIETCsl MAKCMMAJIbHOE U3 NIEpeIaHHbIX B HEE YHCEll.

[Ipu nepBOoM BbI30BE B cmamuueckyro TEPEMEHHYIO 3alMChIBAETCS IEpEeJaHHOE YHCIIO
HE3aBHCHMO OT €ro 3HaueHus. [Ipu mociemyromux BBI30BaX, MEPEIaHHOE YUCIO CPAaBHHBAETCS CO
CTaTUYECKOI nepeMeHHOoN. Ecii oHO Gosblie, TO 3aNUChIBACTCS B CIAMuUYecKyto TIepeMEeHHYIO.

[Tocne aToro pyHKIMS BO3BpAIIaeT TEKYIEe 3HAUCHUE CrMamuyecKkoll IEPEeMEeHHOMN.

[Tonp30BaTens JOHKEH UMETh BO3MOKHOCTh OECKOHEYHO BBOAMTH YHCIIa B KOHCOJIb. BBOAMMBIE
qricya JOJDKHBI TepenaBaTbes B GyHKIHIO. [ocie 4ero moap30BaTelio JOKEH BRIBOJAUTHCS PE3YIbTaT,
BO3BPAIICHHBIN U3 (QyHKIHN.

Bapuanr 8

Hanummre ¢yakiuioo, koTopas NpUHUMAeT Meioe uucio. B dyHkuMum JomkeH ObITh
CTATHYECKHIl MacCHB, N3HAYAIBHO 3aITOJTHEHHBINA HYIISIMU.

[TepenanHOE YMCIIO TOMEIIACTCS B CIYYALHbIU HYe6OU d/leMeHn MacCuBa (HYKHO TeHEPHUpPOBaTh



CllyyailHO€ 4YMCIIO 3aHOBO, €CIIM IONAICs Hewynegou 3ieMeHT). Ilocne 3Toro maccuB BBIBOAWUTCS B
KoHcoJIb. Eciin MaccuB Oy/ieT MOTHOCTBIO 3alI0JHEH, TO HOBOE YHCIIO HE TOOABIISAETCH.

[Tonp30BaTens JOHKEH UMETh BO3MOXKHOCTh OECKOHEYHO BBOJAUTH YHCIIA B KOHCOJIb. BBOMMBIE
yucia JOJKHBI epelaBaTbes B (PYHKIHIO.

Bapuant 9

Hanummre ¢yHKImMio, KoTopass NMPHHAMAET MAacCUB LenbIXx yuced. OHa NOJDKHA ONpenessTh
SIBJIIETCS JIM MacCUB BO3PACTAIOIIMM, TO €CTh BCE JIEMEHTHI B HEM PACIOJIOKEHBI 10 BO3PACTAHUIO.
Ecmn sBnsercd, To crartmyeckasi nmepeMeHHass B (yHKuMM (M3Ha4dainbHO paBHas () 1oikHA
yBenuuuBaTtbesd Ha 1. To ecTb 3Ta mepeMeHHas CUUTAET, CKOJbKO Pa3 B (PYHKUMIO ObLI IepenaH
BO3PACTAOLIUIA MACCUB.

@yHKIMSA JOJKHA BO3BPAILATh TEKYIIEE 3HAYCHUE CTATHYECKOM IepeMeHHOM.

[IporecTupyiite paboTy (QYHKIMM Ha HECKOJIBKMX MaccuBax. BbIBoguTe pe3yibTarhl,
BO3BpAILLCHHbIE U3 (DYHKIHH.

Bapmuanr 10

Hanmmmre ¢yHknuio, koTopas BHYTPH ce0sl CONEPKHUT CTATHYECKHIl MACCHUB IENBIX YHUCET,
U3HAYaJIbHO 3aII0JHEHHBIN HYJISMU.

OyHKIMS [pUHUMAaeT Kak apryMeHT oAHo uucio. Jlanee cmamuyeckuiti MaccuB
IIPOCMaTPUBAETCs C Havaja, IoKa He OyJ1eT HalJIeHO YMCII0, MEHbIIIEE, YEM NIEPEJaHHOE KaK apryMEHT.
Ha ero mecto B MaccuBe 3amuceIiBaercs neperasHoe uncio. Ecnu Takoe uucio He Oyaer HaleHo, TO
MaccuB ocTtaercsi 0e3 usmeHeHui. Iloce 3Toro MaccuB BBIBOAUTCS B KOHCOJIb.

[Tonb30BaTeny JOKEH UMETh BO3MOXKHOCTh OECKOHEYHO BBOJIUTH YHMCIIA B KOHCOJIb. BBOMMBIE
YKClia I0JKHBI IEpeaBaThesl B (PYHKIUIO.

Bapuant 11

Hanummre QpyHKIMIO, KOTOpas NPUHUMAET MAaCCHUB LIEJIBIX YUCEN U LEJI0e YUCIO (10 YMOIYAHUIO
3HaueHue A0KHO ObITh 0). B dyHKIMM 10DKHA OBITH CTATHYECKAsi NepeMeHHasi (M3HAYaIbHO
paBHas 1). Ecnu nepenanHoe B pyHKIMIO yKciao He paBHO 0, TO OHO 3alIUCBIBAETCS B CMAMU4eCcKylo
HEPEMEHHYIO.

Ecim crathueckas INEpeMEHHAas COAEPKUT HNOA0JHCUMENbHOe YHCIO, TO MAacCUB HYKHO
OTCOPTHUPOBATh 10 Bo3pacTaHuto. Eciu ompuyamenvroe — 1o yObIBaHUIO.

[Tporectupyiite paboTy GyHKIIMH Ha HECKOJILKMX MacCHBax ¢ Pa3HbIMU NEpEJaHHBIMHU YHCIAMU.
BriBenuTe 0TCOPTUPOBAHHBIE MACCHUBBI.

Bapuanr 12

Hanummre ¢yHkimioo, koTopas NpUHUMAaeT Ieioe uuciao. B dyHKkuMum JomkeH ObITh
CTATHYECKUI MAaCCHB, U3HAYAJILHO 3aII0JIHEHHBIN HYIISIMHU.

[TepenanHOE YMCIIO TOMEIIACTCS B CIYYAUHbIU HYIe6OU dlleMeHn MacCuBa (HYKHO TEeHEpHUPOBATh



CllydaifHOe 4YMCJIO 3aHOBO, €CJIM TMOomNaycs HeHynesoti dneMeHT). [locre 3Toro mMaccuB BBIBOJUTCS B
KOHCOJIb. Eciii MaccuB OyJIeT MOTHOCTHIO 3aI0JHEH, TO HOBOE YUCIIO HE JO0aBIISETCS.
[Tonmp30BaTENb TOJDKEH UMETh BO3MOKHOCTh OECKOHEYHO BBOAMTH YMCIIA B KOHCOJL. BBOIMIMBIE

Yuciia 10JIKHBI IIEPEAaBaThCA B (bYHKHI/IIO



