OCHOBBI MIPOrPaMMHUPOBAHUA
JlaGoparopnas paboTta 3

Tema: L{ukJiel 1 cimydaiiHbIE YnCIIa

Heab 1abopaTopHoii padoThI
Hensimu naHHO# paboOTHI SIBISIFOTCS M3yYEHUE ONEpPaTOpPOB IHMKJIA U OOy4YeHHE HaIMCaHUIO

MpOrpaMM C UUKJIMYECKOW IMOCIEAOBATEIBbHOCTBIO JEUCTBUM C MCIOJIB30BAHUEM TE€HEpaluu

CIIy4YailHBIX YHCEIL.

Kparkue Teopernyeckue cBeeHUs
Omnepartopsbl HUKJIA
Omneparop wWhile
JlaHHBIH orepaTop peain3yeT HUKJ ¢ npeaycaoBuem. OOmwmii BUa:
while (ycnoBue) nmemcTBUe;

leticmeue 1UKIJIa BBIMOJHSIETCS MOBTOPHO JI0 T€X MOp, MOKAa 3HAYCHHUE YClo8uUe UCTUHHO.
VYcaoBue CUUTACTCS UCMUHHLIM, €CITM 3HAYCHHE BbIpaKEeHHS He paBHO 0 (Kak M B YCIOBHBIX
onepamopax).

Ecnu ycnoBue cpasy 0Ka3bIBa€TCs JI0H#CHBIM, TO IEUCTBUE HE BBIMOJIHIETCA HU pasy.

ITpumep nukna:

int 1 = 0;
while (1<10) {
printf("sd ", 1i);

1++;
01234567879

Ecmm HYXHO ITOBTOPHO BBIIIOJHATE HECKOJBKO I[CI\;ICTBI/II;'I, TO MOXHO 3aKJII4YUTh HUX B

¢burypHbie CKOOKH:

while (ycioBue)

{

nevicreuel;
merncTrmue?;
1
K npumepy:
int a = 0; // UTOOH YyCJOBME IO Hadally TOUHO OBUIO MCTMHHEM

while (a>=0) {
scanf s ("%d", é&a);
printf ("Input: %d\n", a);




Oneparop do-while
Ormeparop peanusyer MUK ¢ mocTycaoBueM. Ecin TpeOyeTcs BBINOIHUTD meio MUKIIA, KaK

MUHHMYM OJIMH pa3 JI0 IPOBEPKHU YCI08UsL NPOOOAdICEeHUs, UCTIONB3YIOT oreparop do-while:

do
OerncTBUe;
while (ycnoBue) ;

JlaHHBII UK IO CBOEMY MEXaHU3My pabOoThl MPAaKTHYECKH coBnajaaet ¢ nukiom while. On
TAK)Ke BBINOJHACTCS IOKA 3HAYCHHE YCIOBHUS ucmuHHO. ECIM HY)XHO TOBTOPHO BBITIOJNHSATD
HECKOJIBKO JICHCTBHUIA, TO X TAKIKE MOXKHO 3aKIIOUUTh B (QUTYPHBIC CKOOKH:

do{
nevicrBuel;
nencreue?;

} while (ycnosue) ;

[Nepenuiiem npuMep CO CYUTHIBAHUEM U BBIBOJIOM YKCIIa Ha 9KpaH ¢ koM do-while:

int a;
do {

scanf s ("%d", é&a);

printf ("Input: %d\n", a);
} while (a>=0) ;

[ukn do-while Takke MOXHO HCIONB30BaTh Uil MPOBEPKH BEICHHBIX IIOJIb30BaTEIeM
3HaueHuid. Eciu monb3oBaresb BBOIUT HEMPaBHIbHOEC 3HAYECHHE, TO MPOrpamMma, MPOBEPUB 3TO,
MOXET IIOBTOPHO 3alIPOCUTH BBO/I.

K npumepy, monp3oBaTento HEOOXOIUMO BBECTH 08d YUCIA, U TIPOTPaMMa JIOJKHA BEIYMCIUTH
pe3ynbTaT deneHus 00Ho20 Ha dpyeoe. OnHako AeJuTh HA 0 Hesb3s. [losTOMY C TOMOIIBIO UK

C TOCTYCJIIOBUEM MOKHO IPOBCPUTH BBOJHMMBIC ITIOJIB30BATCIICEM 3HAYCHHA IIOCJIC CUUTBIBAHMUA.

AJTOpUTM MpOrpaMMmbl OyJ1eT TaKUM:

Ha4vano

res=alb

BbiBoa: res

KOHel

Konx nmporpammsr:

double a, b;

do {
cout << "BremuTe 2 umcija: ";
cin >> a >> Db;

} while(b == 0);

double res = a / b;

cout << "PenymabTar: " << res;



Onepatrop for
[ToMrMO TPOCTBIX OIEPATOPOB IHKIOB CYIIECTBYET W CIEIHAIBHBI ONEpaTop IHMKJIA C
M3BECTHBIM YKCIIOM MOBTOpeHu# — 1k for. O6rmas ¢popma omneparopa:
for (vHMUMaANM3aAUMS; YCJIOBUE; IIpUpalleHMue) IeUCTBUE;

B ckoOkax 1aHHOTO IHMKJIA €CTh TPU OJI0Ka, KOTOPHIE 00ECIIEYMBAIOT €ro padoTy:

o HMHuuuaam3zanus — 371€Ch 3a/1al0TCS HAYaJIbHBIC 3HAYCHUS Mepel] HauaioM paOoThl ITUKIIA,
K IIPUMEPY, 3/1€Ch OOBSABISAIOTCS U MHULUAIU3UPYIOTCS CUSTUYUKH ITHKIIA.

e YcioBHe — yCIIOBHE NPOJOJIKEHUS UKIIA.

o IlpupameHue — 3TOT OJIOK OTpabaThHIBACT MOCJe KOKIOW umepayuu 1HUKIA, K IPUMEPY,
M3MEHSET 3HAYCHHUE CUCTUMKA IIUKIIA.

[Ipumep nukia:

int summa=0;
for(int 1 = 1; i <= 100; i++){
if (1 % 2 == 0){
summa = summa + 1i;
printf ("$d ", summa) ;

\

2 6 12 20 30

]_II/IKJI for umeer MHOXECTBO APYTUuX BAPpHUAHTOB UCIIOJIb30BAHUA.
Hcnoab30BaHue HECKOJbKHUX CYETYUKOB HUKJIa

HaHpHMep, HCIIOJIB3YEM Ba CUCTYHKA OAHOBPEMCHHO!

for(int i=0, j=0; 1 + j <= 10; i++)
{
cin >> j;
cout << 1 << ": sum = " << itj << endl;

OnepaTopH HHUIUAJIN3allU CYCTUMUKOB Pa3aciICHBL 3aIIﬂT0]71, TO €CThb OHH BBIITIOJIHAKOTCA
MOCJIeI0BATEIBHO.

IMponyck pa3aesioB HMKIa

Tax xak KaXablil U3 pa3/IesoB LUKJIA SBISETCS HeoOA3amenbHbiM, TO UX MOKHO MPOMYCKaTh.

K npumepy, 1aHHBIN TUKIT BBIIOJIHAETCS 10 TEX MO, MTOKA MOJIb30BaTeNb HE BBeAET yncio 100:
int 1i;
for(i = 1; 1 !=100; ) scanf s("%d ", &i);
Taxum 00pa3oM, MOKHO JIETKO CIIeNaTh OeCKOHeyHbIl ITUKIL, HE 3a]1aB YCIIOBHOI'O BBIPa)KEHUS:

for( ; ; ) printf ("GeckoHeunwnr umksg\n") ;



BEeCKOHCUHLI LIMKJIT
BEeCKOHEUHEI L[MKJI

OeCKOHEUHRBI LIMKJI

beckoHeuHBIN MK MOXKHO OpraHW30BaTh M ¢ noMouibio nukioB While u do-while. Hyxuo

IIpOoCTO CACIIATh, 4TOOBI UX YCJI0OBHUC IPOJOJIKCHUA BCCT d OBLIO MCTUHHBIM:

while( true ) printf ("6eckoneunwnt umxia\n") ;

BioskeHHBbIE HUKJIBI

OueHpr YacTo B nporpamme Tpe6yeTC${ OpraHHU30BaThb BBIIIOJIHCHUC JIBYX WU OoJtee
BJIO)KCHHBIX ITUKJIOB. K npumepy, umeem:

for (int i=0; i < 5; i++){

for (int j=0; j < 5; J++)
printf ("%3d", j + i*5);

printf ("\n") ;

0O 1 2 3 4
5 6 7 8 9
10 11 12 13 14

15 16 17 18 19
20 21 22 23 24

Omnepartopbl 6e3ycJI0BHOIO Iepexoa
Onepatop break
Hcnonp3ys oneparop break, MoxHO BbI3BaTh HEMEIJICHHOE 3aBePUIEHHE [IUKIIA, IPOITYCKas
ycaogue npooondicenus U IPYroi Kox B mene unkia. Koraa npunoxeHne BCTpedaet orneparop break
BHYTPU IMKJIA, OHO Cpa3y IpEKpamaeT BBHIIOJHEHHE IMKIA W IEPEXOJUT K OIepaTropy,

clenyomeMy 3a nukioM. Ipumep:

int 1 = 0, sum = 0, value;
while (i < 10) {
i++;
cin >> value;
if (value == 0) break; //umkn s3aBepumrTcs, ecau value paBHo 0

sum += value;

}

cout << sum;
Omneparop continue
Nuorma TpebyeTcsi, 4ToOBI TpepBaTh TEKYIIYIO umepayuro THKIA W TEPEeUTH cpazy K

crnenyronieid. B nukinax aTo menaercs ¢ moMouipio orneparopa continue. Ipumep:

for (int i=0; i <= 10; i++){

printf("%d ", 1i);
if( i%2 ) continue;
printf (" (%d) ", i*i);

0 (0) 12 (4) 3 4 (16) 5 6 (36) 7 8 (64) 9 10 (100)




I'eneparop caydaiHbIX YM eI
B si3p1ke C++ MOXKHO TeHepupoBaTh CIIydaiiHOE YnciIo (TOUYHEe MceBaocaydainoe). Jms aToro
ucnonb3yercst Gynkius rand(). Ona Haxoaurcs B oudnuoreke stdlib.h ( cstdlib ). Ha mecto BI30Ba

rand() Oyaer moJCTaBICHO Cliy4yaifHOe yucio B auanasone ot 0 10 32 767.
int r = rand();

[0,32767]

Takxe nmorpedyercs pynkims Srand(), 4ToObI YCTAHOBUTH HAYATBHYIO TOUKY JJIsl TeHEpaIuu
CIy4aiiHbIX Yucel. DTy KOMAHIy CIeAyeT MPOMKMCHIBATh T/e-HUOYIh B Hayaine mporpammbl. K
npumepy, B Havasie GpyHkimu main().

Ho ee HeoOX0auMO UCIOB30BaTh B KoMOMHaIMU ¢ GyHkimen time() (6bubmuoreka time.h).
Ecnu Be3Bath 31y pyskumto ¢ aprymearom NULL, To oHa BepHET TeKyllee BpeMsi B CEKYHIaX, 4TO
MO3BOJIUT HMCIOJB30BaTh pas3Hble 4YWChIa JUiss wHUNuanusaiuu Srand() mpu moBTOpPOM 3arrycke
POrPaMMBI.

ITpumep:

srand (time (NULL)) ;
int r = rand();

anaBJIeHne ANANA30HOM IreHepaumun cnyqaﬁnoro yucJjaa
MoxHo peryiupoBaTrb JHUAIlIa30H CﬂyqaﬁHbIX qucel ¢ IIOMOIIBIO ITPOCTBIX apI/I(bMeTI/I‘IeCKI/IX

onepauﬂﬁ, T.K. MBI 3Ha€M M3HAYaIbHBIN JHAIIa30H:

o)

Hauvajio oTcueTra + rand() % IOMamnasoH
K npumepy:
int a = 10 + rand() % 40;
int a =/10 +|rand() % 40;
Yucno [0, 39]

[0+ 10, 39 + 10]
[10, 49]

B nepemenHol a okaxercs cinydaniHoe yncio ot 10 no 49.



3amanue
Pa3paborats mporpammy [Tt KQXI0¥ 33124 13 001IEro 1 MHANBUAYAJBLHOTO 33aHMS.
Jlyis perieHus 3aa4 HEOOXOAUMO HCIIONIB30BATh ONEPATOPHI IUKJIA ¥ BETBJIEHHS, a TaKKe
(GYHKIMM JUTsl TEHEPAIMH CITyYaiHbIX YUCET.

Taxsxe MOXHO BBIIIOJIHUTH JOIIOJIHUTEJIBbHOC 3a1aHNC, YTOOBI IIOJIYIUTDb OoublIe OAJIOB.

MeToanyeckue ykasaHust

BeimonHuTe 00111Me ¥ HHAUBHUAYAJbHBbIE 32/IaHUS.

[Ipu BbIMONHEHMM OOIIMX 3a7aHUil HE TpeOyeTcsl OTYET, HO BCE CIIe HY)KHA 3alluTa C
00BSCHEHHEM KOJIa TPOTPaMMBI.

[Tpu BBIMOJHEHUH MHAMBUAYAJBHBIX 33JJaHHH HEOOXOAMMO BBIIIOJIHUTH CJICAYIOIINAE 3TAIIbI
IS KAJKI0H 321a4H OTNEJILHO.

1) cnoBecHas MOCTaHOBKA 3a/1a4H;

2) aHaynu3 3a7a4d ¥ (popMasbHas OCTAHOBKA 3a/1a4H;

3) mpoektupoBaHue (pa3paboTKa alropuT™Ma) — JIydiie Bcero B rpadudeckoit Gopme (010K-

cXeMa), HO MOYKHO U B CIIOBECHOU (pOopMe HITH TICEBIOKO;

4) peanuzaius (KOAUPOBAHUE, OTIAIKA);

5) TectupoBaHHE.

Pe3ynbTaThl BRINOIHEHNS HHAHMBHAYAJbHBIX 337aHNi 0(OPMUTH B BUJIC OTUCTA.

O0mee 3axanue
[Tonmp30BaTesb ¢ KJIaBHATYPBI BBOAUT YnCIa. [locunTaTh CyMMy 3THX YHCEl. 3aBEPIIUTh BBOJI,

Koraa 1moJib30BaTCjib BBCACT YUCIIO 0. ITocme 3aBCPUICHUA BBIBCCTH ITIOCUUTAHHYIO CYMMY.

Beeaute 4ucno: 5
Beeaute 4ucno: -1
Beegute 4ucno: 7
BeeauTe 4ucno: @

Cymma: 11

BapuaHTbl MHAUBUAYAJIBHBIX 331aHUI
Bapmuanr 1
Wcnonp3ys HMKII, HAUIIUTE IPOrpaMMy, KOTOpasi MO3BOJISIET OECKOHEYHO BBOJUTH C KOHCOJIN
quciia, cpa3y ONPEAEIISET, ABISETCS JIM YUCIIO MPOCTBIM.

HpOCTOC YHUCJIO — 9TO YHCJIO, KOTOPOC ACIINTCA 0e3 ocTaTka TOJbKO Ha 1 ¥ HA caMo ce0sl.

Bapmuanr 2

HCHOJ’ILSYH IUKJI, HAITUIIATC MMPOrpaMMy, KOTOpaAsd IMO3BOJISICT OCCKOHEUHO BBOAUTH C KOHCOJIHN

quciia, Cpa3y BBIYUCIIATE UX q)aKTOpI/IaJ'I 1 BBIBOJHUTH €I'0 HAa KOHCOJIb.

Bapuant 3

Wcnonp3ys UK, HAUIIUTE IPOrpPaMMy, KOTOpasi MO3BOJISIET OECKOHEYHO BBOJAUTH C KOHCOIIU

YHCIIa, CPa3y BBIYUCIIATH CYMMY X HH(P U BBIBOAUTH €€ Ha KOHCOJIb.



Bapmuanr 4
HapucoBate paBHOOEIpEHHBI TPEYroJIBHUK W3 CUMBOJIOB 7. BwicoTy BBIOHMpaer

IIOJIB30BaTCIIb. HaHpHMep: BBICOTA = 5, Ha 5KpaHeC :

A
TAVAV,
FAVAVAVAVN

FAVAVAVAVAVAVAY
TAVAVAVAVAVAV AV, VAN

Bapuanr S
Haiigure Bce yeTpipex3HayHble Yncia, CyMMa UG p KaKI0ro U3 KOTOPbIX paBHa X.
Uwncno X — BBEJIEHHOE TOJIH30BATEIIEM YHUCIIO, KOTOPOE MOXKET ObITh oT 1 10 36 (Oosbine 36

cymMMa nudp 4eThIpex3HauHOro Ynciia ObITh He MoXkeT). [IpoBepsiiTe MpaBUIBHOCTH BBOJA.

Bapuanr 6
C noMOIIBIO IUKIIA HAWANTE KOJIMYECTBO YemHbIX U Heuemublx (OTIEIBHO) (P BBEICHHOIO

HaTypaJbHOTO YHCIA.
Bapuanr 7

Hanwumire nmporpammy, kotopasi 06CKOHEYHO B 1uKie cunThiBaeT unciio K u cumsoin C (+ -/
*) U cpa3y BBIMOJHIET COOTBETCTBYIOIIYIO OMepaIiio Haa yucyioM S (S u3HavanbHo = 0) U BBIBOJUT
pesynbrar. K mpumepy: BBenmn «3 +» — S=0+3=3, Ha 3kpan BeBogUTCS «3». [lanee BBemu «2 -» —

S=3-2=1, na skpan BeiBOIUTCS «1». U Tak manee.
Bapuanr 8
Haiigute Bce mpocThle yricina, JexKalie Mexay 1ByMs BBEICHHbIMU yrciiaMu A u B.
Bapuanr 9

OpraHHSYﬁTC 660Hp6pLIBHBII:I BBOJ YHCCJI C KJIABHUATYPBI, IIOKA ITOJB30BATC/Ib HC BBEOET 0.

[Tocne BBOMA HYJISA, OTPEAETHUTD, OOJIBIIIE OBUTIO BBEIEHO YE€THBIX MJIM HEUETHBIX YHCEI.

Bapuant 10

Haiinure cymmy nmgp Bcex uncern, aexainux MexXay IByMs BBEACHHbIMUA yuciamMu A u B.

Bapuant 11
Hapucyiite kBagpar (BBINJISAAUT B KOHCOJIHM KaK MPSIMOYTOJbHUK) U3 cuMBOJoB ‘\* u /. [Ipu
ATOM KBaJpaT MOJIENICH 110 IUaroHali ¥ B BEPXHEW YaCTH BBIBOAMUTCS CUMBOJ ‘\‘, a B HWOKHEH — ‘/°.

JITnHY cTOpOHBI BEIOMpaET nojb3oBarenb. Hampumep: anuna = 5:

Bapuanr 12



Hanummre nporpamMMy, KoTopasi 0eCKOHEUHO B MKJIE cUMThIBaeT 1enoe yucio K u cumson C
u cpazy BeiBoAUTH K pa3 cumBon C. Ecnu BBenieHO oTpuniateabHoe yucio K, To BBIBOIUTH CHMBOJIBI

gepes mpooen. Eciu uncno K = 0, To 3aBepIuTh UK.

Bapuanr 13
W3 necst BBOAMMBIX IOCIICOBATEBHO IENBIX 4YHcelnl (0e3 MCIOIh30BAaHUS MAacCHBa)

HaiiuTe TO YMcio, cymma nudp, KOTOPOro MAKCUMAJIbHAA.

Bapmuanr 14
ITonw3oBarens BBoAUT uuciio K. C momouibio IUKJIAa BBIBEAUTE HA 9KpaH CUMBOI «*» B K
CTPOK, NP 3TOM KOJMYECTBO CHMBOJIOB B CTpOKE AOJDKHO ObITh paBHO 2K. VYmopsaounBarsh

CHMBOJIBI HEO0XO0IMMO TI0 TpaBoMy Kparo. Hammpumep: BBeieHO uunciio 4, Ha SKpaHe:

¥
Ak E

e e s o ok ok

PR PR T

JonoaHuTebHOE 3a/1aHNE
3anporpaMMupoBath Urpy «Yem/Heuem.
VY nonb3oBaresns B Hayane urpbl umeercst 100 oukoB.
B Teuenue urpsl Kaxxapii pa3 moBTOPSIETCS CIAEAYIONIAS MTOCIEI0BATEIbHOCTD JCHCTBUM:
1. Urpok BeIOMpAET, CKOJIBKO OYKOB CTABHUT Ha KOH.
2. IIporpamMmma UMHUTHPYET OPOCOK JIBYX UTPATbHBIX KOCTEH (2 cirydaliHbIX yncia oT 1 1o 6).
3. [lomp3oBatens myTaeTcsl yraaath, YemHas WU HeuemHas CyMMa Bblllana Ha KocTsax. Ecnu
OH yTaJiaj, TO €ro CTaBKa y/BauBaeTcs. Ecu HEeT, TO OH TepsieT CTaBKy.
Urpa npopomxkaercs moka audo mosib3oBaTesb He 3apadoTtaer 500 oukoB (modena), b0 He

MOTEPSIET BCE OUKHU (MOpaxKeHue).



