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1. 1. lleanb JadopaTopHoii padoThbl Ne2 mo aucuumange OI1 - 'YUMIL

Hensto nannoit JIP no nucnuminne Ol aBnsercs nosydyeHne Ha4adbHBIX 3HAHUN U YMEHHUH JU1s
NPOTPaMMHUPOBAHUS Pa3BETBIIIONINXCS MPOTpaMM Ha si3bike mporpammupoBanust CU. CTyneHTsl uc-
MOJIB3YIOT KOHCOJIbHBIC TIPOCKTHI M OTJIAXKHUBAIOT NMPOTpaMMBI B cpene mporpammupoBanust MS VS
2005/2008/2010. CtymneHTBI 3HAKOMSTCS C OIEpaTopaMu BETBIIEHUS (YCIOBHBIMU M IIUKINYECKHUMH), BbI-
MOJIHAIOT OTJIAJKY IPOrPaMMBI 110 CBOEMY BAPUAHTY U MOJIYYaIOT UCIIOJHUMYIO IPOTrpaMMy, TOTOBYIO K
BBITIOJTHEHHIO, 0opMIIsitoT otyeT no JIP u 3amumaror ero.

2. 2. IllopsaiioK BHINOJHEHUS JJa00PATOPHOM PA0OTHI

1. Tlo3HaKOMHTBCS C COAEPIKAHMEM METOAMUYECKUX YKa3aHUN U OCHOBHBIMU NOHATHsIMHU JIP (paz-
nensl 3 u 4)

2. IIpopaboTtaTh MOPsAAOK BBINOJIHEHUs padoThI (pa3zien 5).

3. Co3nath KOHCOJIbHBIE IPOEKTHI ISl POBEPKH NMPUMEPOB U BBITIONHEeHUs 3afanus JIP( pazaerns
3,4).

4. TIpoBepHTh B JaHHOM IPOEKTE MPUMEPHI U3 METOUYECKUX YKa3aHHUH, BBIOJHUB HX B OTJIA-
YUKE B IMOIIArOBOM pexuMe (pazaen 4).

5. Hamnucate nporpammy 3ananuit JIP no BapuaHTy, BbIIaHHOMY NIPENOJaBaTENIEM U OTIaIUTh €€
(pazgen 5).

6. IIpomeMoHCTpHUPOBATH pabOTY MPOTrPAMMBI ITPETIOIABATEIIO B PEXKUME OTIaJUMKa IO 1Iaram U
U3MEHSEMbIMH [IEPEMEHHBIMH.

7. TloxroroButh oTueT 1o JIP no npexacrasiennomy mabiaony (pasuen 8).

o

3amurtuts JIP ¢ mpegocraBieHreM oT4eTa U OTBETAMH Ha KOHTPOJIbHBIE BOIIPOCHI (paszzen 8,9).
9. I[J'I}I MNPOABHUHYTHIX CTYJACHTOB BBINIOJIHUTE 3alaHUS JJIS1 JOIMOJITHUTCIIbHBIX (HGOGHSaTeHBHBIX)
TpebOBaHMI U TaKke 0TOOpa3uTh UX B otyeTe mo JIP (pazgen 7).

3. 3. OcHOBHbBIE NOHATHSA

B TeopeTrndeckoii yactu onucaHus 1a00paTOPHON pabOTHI BBOJSATCS OCHOBHBIC MOHSATHS M pac-
CMaTPUBAIOTCS MIPUHIIUIIBI JJIs1 pAOOTHI C IUKINISCKUMHU U YCIOBHBIMH OTIEPATOPAMH Ha SI3bIKE TIPOTpaM-
mupoBanusi CH.

3.1. 3.1 Pa3BeTBJsIIOLIMECS BHIYHCIUTETbHbIE TPOLECCHI.

TpaguiuoHHO omepaTophl BBIMONHSIOTCS MOcheaoBaTenbHo (MammHa Teiopunra). OgHako pe-
QJIBHO TIOCTPOUTH 0OJIEe UM MEHEE CIOKHYIO TPOTpaMMy, HMEIOIIYI0 JIMHEHHYIO TIOCIIeI0BATEIbHOCTD
BBITIOJTHSIEMBIX ONEPATOPOB HEBO3MOXKHO. JJIsT 3TOTO, MOMUMO OTIEPATOPOB BBHITIOJIHSIONINX HETOCPE]I-
CTBEHHBIE BBIYMCIICHUS (HAIIOMHUM — OIIEPATOPHI IPUCBAUBAHUS 3HAUCHHI) B sI3bIKAaX MPOTrpaMMHUpPOBa-
HUS IPEAYyCMaTPUBAIOTCS ONIEPATOPhI YIIPABICHUS WK, 00Jiee TOYHO, ONIEPATOPhI, YIPABIISAIOLIUE ITOCIIE-
JIOBATENLHOCTHIO BBIIIOJIHEHUS APYTUX OMEPATOPOB MPOrPAMMBI.

Bo3moxHbIe BapHaHTBl U3MEHEHUS TOCIeA0BATEILHOCTH BBIMIOJIHEHHS ONIEPaTOpOB CIEAYIOLIHE,
OHH 00YCIJIOBJICHBI PEaTbHBIMU MOTPEOHOCTIMU MPOTPAMMHUPOBAHUS, & UMEHHO!
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¢ Heo0xoauMocCThIO 0€3YCIIOBHOTO TIepeX0/1a K BBITIOIHEHHUIO APYTOTr0 ONepaTopa, HalpuMep 3a-
BEpIIAIOIIEro MporpaMMy (Oe3yCIIOBHBIN IIEPEX0/1 Ha METKY).

e Heo0OxomumocTh BEIOOpA alIbTEPHATUBHBIX ITyTEH BBHIITOJIHEHUS IPOTPaMMBI (YCIIOBHBIN OTepa-
TOP U OTEPaTOp MEPEKIFOUATEIb BBIMOJHEHHS IPYIIN OTIEPATOPOB).

e Heo0x0auMoCTh MHOTOKPATHOTO MMOBTOPEHUS MOCIIEIOBATEIILHOCTH OTIEPATOPOB ( OMEepaTophl
[UKIUYECKOTO TOBTOPEHHUS).

e BEbI30B MOBTOPSIONIEHCS MOCIEI0BATEIILHOCTH ONIEPATOPOB, HACTPAUBAEMbIX Ha 3apaHee BbIjIe-
JIEHHBIC TTapaMeTphl (BBI30B MPOIEAYp U HYHKIIHA).

PaccMoTpum npuMeHuTeNbHO K 361Ky CU ipe1ycMOTpEeHHBIE B HEM OTepaTOphl YIPaBICHUS.

3.2. 3.2 Be3ycaoBHblii mepexon ( goto )

Jli1st 6e3yCI0BHOTO Tepexo/ia yIpaBJIeHUS K JIPYroMy onepaTopy MporpamMMBbl, HE SIBIISTFOLITMCS
CJIEYIOIIHMM IT0 TIOPSIIKY, HCIIOJIB3YETCS OnepaTop goto. MecTo mporpaMMel, B KOTOPOE OCYIIECTBIISCTCS
niepeiaya yrpaBJieHuUs, 3a/1aeTcs CIeIMaIbHON MEeTKOM. MeTka 3ajaeTcsi IMEHEM (MICHTU(DUKATOPOM) U
pasMenaeTcs rnepej oneparopom, K KOTOpOMy MbI XOTUM IepedTH. [Ipu3HaKOM METKH SIBIISIETCS IBOC-
TOouMe, KOTopoe 0e3 mpodena pa3meniaercs 3a MeTKOH. PopMalibHO ATO BBITIISINUT TaK:

goto <MeTKa>;
<MeTKa>: <oleparTop>;

Hwke mpuBesieH GpparMeHT mporpaMmsl, B KOTOpoM Kcmosb3ytorest metku (Lab0, Labl) u omepa-
TOpBI 0€3yCIIOBHOI NIepeaaun ynpasieHus goto. OnepaTop nepeaayn ynpasieHus Ha MeTKy Lab0 3akom-
MEHTHUPOBaH, TaK KaK IPH €T0 UCIIOJIb30BAaHUU BO3ZHUKACT OCCKOHCUHBIH ITUKIT — BBITIOJTHEHUE TIPOTPAMMBI
HUKOT/Ia HE OCTAHOBUTCHL.

// nepexonm m MeTKa

printf ("Hauvano nporpamms!!'\n");

Lab0:

goto Labl;

printf ("Hukorma He neuaraercsi!!'!'\n");

Labl:

// goto Lab0; // BeCkOHeUHEN LMKJI — BaKOMEHTUPOBAHO!
printf ("lepexomum ciogma'!!\n") ;

Omneparopbl 0€3yCIIOBHOU Tepenady yInpaBJICHUs UCTOJIB3yIOTCs B mporpammax Ha CU/CU++
TOJIbKO B MCKJIIOUUTENBHOM ciiyyae. Bo-nepBbIxX, JOKa3aHO, YTO JII0O0H aJropuT™M MOXKHO PEean30BaTh
0€e3 HCIOJIb30BaHMSI ITOTO OMepaTopa, a, BO-BTOPHIX, €0 MPUMEHEHUE MOXKET HPUBOJIUTH K CIOKHBIM
JUIs TIoucKa omurOkaMm. B Hammx npumepax, AJis OpraHu3aluy HUKIOB Mbl IPOAEMOHCTPUPYET UCIIOJIb-
30BaHUE 3TOTO OIeparopa.

3.3. 3.3 BerBiienue u oneparopsi BeTBiaenus (if - else)
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Yacto B mporecce MporpaMMHBIX BEIYMCIICHUH, B 3aBHCUMOCTH OT JIOTHYECKUX YCIOBHH, OIpee-
JISIEMBIX TIEPEMEHHBIMHU MPOTPAMMBbI, HEOOXOJAUMO BBITIOJIHATH JTHOO OJHH, TUOO Opyrue ACHCTBUS. Xa-
PaKTEpPHBIM MPUMEPOM MOXKET CIIY)KUTh IPOrpamMma, JJIsl BBIYUCICHNUST KOPHEW KBaJpaTHOTO YPaBHEHUSI.
B 3aBucHMOCTH OT 3HaU€HUS TUCKPUMUHAHTA MBI MTOJTy4aeM JIN0O0 AeCTBUTEIbHBIC, THOO0 KOMIUIEKCHBIE
3HAYEHUS KOpPHEN ypaBHEHUS (MpUMEpP TaKOM MpOrpaMMbl Mbl pACCMOTPHUM HUXKE).

YcnoBHbIit oneparop (if - else) mo3BonseT caenats NPOBEPKY U 00ECIICUNBAET BETBICHUE B MIPO-
rpamme. B ycioBHOM oreparope MpoBepsieTCs JIOTHYECKOe YCIOBUE M, B 3aBUCHMOCTH OT PE3yJbTaTa
BBITIOJIHSIETCS] JTMOO OJTHA TPYIIA OMEepaTopoB (COCTaBHOM omeparop B OOIIeM ciydae), Ju0o Apyras
TpyIIIa OnepaTopoB (COCTABHBIX OMepaTopoB). @OPMaIM30BaHO ATO MOXKET OBITh 3AIMMCAHO TaK:

if (Knoruueckoe yciaoBue>)

{ <cocTaBHOIi oniepaTop, BHINOJIHSIEMbIil MPU HCTUHHOCTH YCJIOBHUS>}
[else [if]

{ < cocTraBHO} onepaTop, BHIIOJIHAEMbIi NPH JOKHOCTH YCJI0BHS >} |
;

Bropas gacTh ycI0BHOTO ornepaTopa HeoOs3aTenbHa, B 9TOM CIIydae B MPOTPaMME BBITTOIHACTCS
COCTaBHOM ONEPATOP IIPU UCTUHHOCTH YCIIOBHS, B IPOTUBHOM CIIy4ae HUKAKUX JEHCTBHU IIPOCTO HE IPO-
u3Boautcs. [IpuMep ycioBHOTO omepaTopa Juisi CpaBHEHUS IBYX IIEPEMEHHBIX, B KOTOPOM IO pe3yJbTa-
TaM CpaBHEHHUS BBIBOJUTCS TEKCT O TOM, KaKasi U3 MepEeMEHHBIX OOJbIIIe:

// ycnoBHbI onepaTop (MakCMMyM M3 ABYX MEPEMEHHBIX)
inta=>5;
intb =3;
if (a > b) // MNpoctoe ycnosue
printf(" a>b '\n");
else
printf (" a<=b \n");

Y CIIoBHBIE OTIEPaTOPBI MOTYT OBITh BIOKEHBI, BHYTPHY OJTHOTO OIIEPaTOpa, B TEJIE COCTABHOTO OIe-
paTopa pa3MemanTcs Apyrue. ITo MoKa3aHO Ha MpUMepe, B KOTOPOM, Tocie else, BCTaBiseTcs HOBBIN
YCJIOBHBIM OIIEpaTop:

if (a>Db)
printf(" a>b '\n");
else
{
if (@ < b) // BNOXEHHbIN YCNOBHbLIN ONepaTop
printf (" a<b '\n");
else
printf (" a=b \n");
¥

Z[perI\/'I MMpUMEP YCIOBHOT'O OII€paTOopa CO CIOKHBIM YCJ'IOBI/IeM:

if (i >5 && Flag) // nposepka ycnosus

{ iMag[i] = 0; Flag = false;} // CTtapwmum anemMeHTamMm MaccmBa NpuUCBOEHO 3HadeHue 0
else

{ iMag[i] = iMasB[i]; Flag = true;}; // Mnagwum snemeHTam Maccmea - iMasBli]
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3.4. 3.4 YcaoBHas onepanus/BblpakeHne

YcrnoBHOe BhIpakeHHe/ YCTIOBHASI ONEpaliis — UCHOIB3YEeTCs NS allbTEPHATUBHBIX BHIYHCICHUI.
KOHCTpYKIINS yCITOBHOTO BBIpa)KEHUS (MPABUIIO 3aIUCH):
<yCcnoBHoOe BblparkeHue> :=(<noruyeckoe ycnosue>)?<BbiparkeHue 1>:<BbiparkeHue 2>

Cwbicn ycioBHOM onepanmu: CHavana BRIYACTAETCS <JIOTHYECKOE YCIOBUE™> U, €CJIU OHO UCTUHHO, TO B
onepanuu yyactByet <Bsolpaxkenue 1> unaue <BpipaxeHue 2> .

<ycnosue> - yCIIOBHOE BhIpakeHHe (BhIuncicHue true win false).
[Ipumeps! yCIOBHOTO BBIPAXKEHUS U ONEPALIUN:

// Tipumepbl UCNONb30BaHUA YCJIOBHOW onepauuu
int x =5 , y =3 , z =0;

// Wcnonb3oBaHue yCJ/IOBHOW onepauvM B onepaTope npucBauMBaHUA
z = ((y > x)?y:x); // Bouucnenme z = max{x,y}

// B Bbi3oBe ¢yHKuUuM: [eyaTb MAKCUMANbHOro U3 X U Yy

printf("Makc.u3 x = %d un y=%d paBHO-> %d\n"

B
X, Yy, ((y>x)?2y:x));
Pe3yJ‘ILTaT INPUMCHCHHA YCIIOBHOI'O BBIPAXKCHUA
Makc.u3 x = 5 u y=3 paBHO-> 5

3.5. 3.5 Iepexmouaresan (Switch - case)

[Mepexmrouarenu (SWitch - case) mo3BosAIOT caeaaTh BHIOOP U3 MHOKECTBA allbTEPHATHB. 3/1€Ch
JUTSL KPATKOCTH MBI HIX pacCMaTpUBaeM O4eHb kpaTko. C HUMHU 0oJiee TOIpOOHO MOXKHO IMO3HAKOMUTHCS
B PEKOMEHIOBAaHHOM JiuTepaType. PopMarbHO KOHCTPYKITUS TIEPEKITIOUaTENs] UMEET BU/L:

switch (<Bmpaxenne>) {

case <xoucT-BHpP 1>: <CocTaBHOM onepaTop 1>

Case <xoucr-BHp 1>: <CocTaBHOW onepatop 1>

default: <CocrasHoit onepatop K >

}

Kpatko mosicHuM ciiejiyroniee: B 3arojoBke orneparopa (SWitch) mpoBepsiercs 11e7109HCIEHHOE BbI-
pakeHue (y Hac MPOCTO - NUM); B 3aBUCUMOCTHU OT YHCIIA BBITIOIHSAETCS CPAaBHEHUE C KOHCTAHTOU yKa-
3aHHOM MOCJIC YacThIO BbIOOpa ( CASe); ecli 3HaYCHHSI COBIAIAIOT, TO BHIMIOHSIETCS TPYIIa OlepaTopoB
nociie case. Jlaiee mociieqoBaTENbHO BBIIOJHAIOTCS BCE OMEPATOPHI, KOTOPBIE PACIIOIOKEHBI B JAHHOM
nepeKIitoyarelie (BHE 3aBUCUMOCTH OT CPaBHEHHI CASE), €CITM TaKOE BBHIIIOJIHEHHE HE MPEPHIBACTCS C T10-
mortieio oreparopa break. Eciu takoit onepatop (break) Bctpernics B TeKcTe, TO gajiee BBIMTOIHACTCS
oreparop, KOTOPBIA CleayeT 3a nepekiatovaresneM. Ecim coBmaseHuii ¢ KoHCTaHTaMu Case BooOIIe He
OBLIO, TO NMPH HAJIWYUHU BBIMOJHIETCS TPYIIa OMepaTopoB, KOTOpas CIEAYET 3a KII0YEeBbIM clioBOM de-
fault, 1 npoBepku npekparatotcs. Huxke NpUBOAUTLCS TPUMEP MEPEKIIOYATEIs, B KOTOPOM 3HAYCHHUE
MepeMEeHHO NUM MpoBepseTCs MOCIEA0BATEIBHO ¢ KOHCTaHTaMH 1, 2, 3.
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// NepekntoyaTtens
int num = 2;
switch ( num)
{
case 1:
printf("Beibop 1'\n");
break;
case 2:
printf("Bbibop 2I\n");
case 3:
printf("Beibop 3'\n");
// break
break;
default:
printf("Beibop no ymonuyaxuo!'\n");
e
Pe3ynbrar paboThl JTaHHOTO TEKCTa TaKOH (MpoaHATH3UPYUTE, TOYEMY TaK):
Bribop 2!
Briop 3!
Ecnu st cpaBHeHus 3aaat0Tcst ciMBoThI ( y Hac - K'):

// TepexknwyaTenb AAA CUMBOIOB
char csimb = 'X';
switch ( csimb)
{
case 'I':
printf("Bboibop I!\n");
break;
case 'X':
printf("Boibop X!\n");
case 'N':
printf("Boibop N!\n");
// break
break;
default:
printf("Bbibop no ymondanuw!!\n");
s
To nomyuum:
Bbibop X!
Bbi6bop N!
Ona npopjonxeHua HaxmuTe nwbyw Knasuwy . . .
B meroanueckom mocobuu [6] B pa3aene 8 mocMoTpHTe, MoKalyiicTa, Kak odopmisieTcs B OJ0K-

CXeMax OIepaTop MepeKIrYaTeb.

3.6. 3.6 Huxusi (for, while, do)

Hukiel — 3T0 hparMeHThl MpOrpamMmbl, KOTOPBIE ISl TOCTHXKEHUS Pe3yJIbTaTa HyKHO MMOBTOPSATh
MHOTOKpPATHO. [{MKJIBI cOfepKaT TP OCHOBHBIX 2JIEMEHTA:
e HavanbHble YCI0BUSA IIUKJIIA, BBIIOJIHAEMbIE OJHOKPATHO /I Hadaia [UKia

e Teno nuKIIa — MOBTOPSIOLIUECS ONEPATOPBI;
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e VYcioBHe, MPOBEPSIONIEE 3aBEPIICHNUE WIIH MIPOIODKCHUE IIMKIMISCKUX TOBTOPEHHIA.
B 3aBHCHMOCTH OT TOTO KaK B POrpaMMe 3arucansl 3Tu aieMenTsl, B CH npeiararorest ornepa-
TOPBI [IUKJIA PA3IMYHOrO BH/IA: TOBTOPHUTH 3aJaHHOE Ynciio pas (for), moBTopHTh MoKa HCTHHHO YCIOBHE
(while) u BeIOIHKTE, IPOBEpHUB ycinoBue mpoaokenus(do - while). Bo Bcex ciayyasx HagaabHBIE yCII0-
BUSI [IUKJTa MOTYT OBITh 3a1aHbI OTNIEPATOPAMH TIPEIBAPUTEIBHO. Y CIIOBUE TIPOIOJIKEHHS 3aITUCHIBACTCS B
CaMUX orepaTopax IHKiIa. Telo MHUKIa 3a1aeTCs B BUIE COCTABHOTO OTEpaTopa, KOTOPBIM MOKET BKIIFO-

4aTb U JpyTHUC ONICPATOPLI IUKJIA U AUPCKTUBLI OTTMCaHUA ICPCMCHHBIX. Takue HUKIbI Ha3bIBAIOTCS BJIO-
KCHHBIMMU. HpI/IBCI[eM IMPUMCPEI pa3JIMYHBIX OIICPATOPOB LIUKJIA.
B OonepaTope nUKJiIa for AJId YIIPABJICHUS HUKJIOM B €0 3aroJIOBKC 3aat0TCA TpHU COCTABJIAIOIIUC,

€C.9

pPas3acIICHHBIC 3HAKOM , " — TOYKa C 3aIATOM’: 3aJaHUC HAYAJIBHOT'O 3HAYCHUEC HG[)CMGHHOI\/'I YHpaBJICHUA
IIUKJIIOM (MO)I(CT JIAXXE BKIIFOYATHCA €€ oanaHHe); ITPOBEPKA YCIIOBUA MPOAOJIKCHHUA NUKJIA U I'PYIIIIa OIIeC-
paTOpOB, BBINOJIHAEMBIX MOCIE 3aBEPIICHUS KaXJIOTO 11ara NUKIJIA Iepes MpoBepko ycinosus. [Ipuse-
JICHHBIM HIKE UK (€r0 TEJI0 — ONEpaTop MeyaTn) BRIMOIHAETCS 5 pa3 At | oT 1 10 5 BKIIFOYUTETBHO C
marom 1 (i++). I[anee BBITTIOJIHSCTCA C.IICI[YIOH_II/Iﬁ oreparop, paCHOHO)KeHHBIﬁ ITIOCJIC TEJia IIUKIIA.
// Unkn for

for(inti=1 ;i<=5;i++)

{
printf("LUar unkna(for) - %d\n" , i);
¥
/] nn
for(inti=1 ;i<=5;i++, k=10, j++ ) // HECKONbKO BbIpa)KeHWM
{
printf("LLar umkna(for) - %d\n" , i); // Teno uukna };

B omnepatope mukia While cHagana npoBepsieTcst yciioBHe MpoI0/HKEHHS [TUKIIA, YKa3aHHOE B 3a-
rojioBke. Eciii yCioBUE€ UCTMHHO, TO TEJIO LMKJIA BBIMOJHAETCS, a 3aTEM CHOBA IPOBEPSIETCS YCIOBHUE
npoaomkenus. Korna ycranaBiuBaeTcst PakT JIOKHOCTH YCIIOBUS, TIOBTOPHI TeJla IIUKJIA TPEKPAIAlOTCS.
[IpuBeneHHbIN HIKE LUK BBIMOsHseTes S pa3 s K ot 0 1o 4. (3ameTbTe, nocieaHee 3HadeHue K paBHo
5-ti). [lanee BBIMOMHSAETCS CIIEAYIOLIMNA ONEpPaTOp, PACHOI0KEHHBIN MOCIE Tela UK.

// Unkn while
intk =0;
while ( k < 5)
{
printf("LWar uukna (while) - %d\n" , k);
kK++;
¥

B oneparope nukia do cHavana oHOKPATHO (BCEr/a) BBIMOIHSICTCS TEJIO [UKJIIA, & 3aTeM IIPOBE-
psieTcst yciioBue mpoaoibkeHus nukia (While), ykasannoe nocie tena. Eciiu ycinoBue HCTHHHO, TO TEJIO
[UKJIa CHOBA BBITIOJIHACTCA, a 3aTEM CHOBA MMPOBEPACTCA YCIIOBUC ITPOJOJIZKCHUA. Kor,ua YCTaHaBJIMBACTCA
(akT JI0’)KHOCTH YCJIOBHSI, IOBTOPHI TEJIa IIMKIJIA MpeKpaiiaoTcs. Jlanee BbINOIHASTCS CIEeayIOMUN one-
paTop, pacroioKEHHBIH 1mociie Tena ukia. [IpuBeIeHHbI H1Ke UKIT BBIMOJIHsETCs 2 pasa aiist | ot 0 10
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2, marom 2. (3aMeThTe, ToCiIeHee 3HaueHue | paBHO 4-Tr). Jlayiee BBIMOIHIETCS CICIYIOIIUI OnepaTop,
PAacIoIOKEHHBIH MMOCIIE Teja IUKIIA.

// Uuknbl do
inti =0;
do
{
printf("LUar unkna(do) - %d\n" , i);
i++; i++;
} while (i < 4);
Omneparop break , Takke kak u B IepekI0daresie MpepsBacT BHIMTOJHCHHE ITUKIA JTI0OO0T0 THIIA.
Ilocne ero BEIMOJHEHUA B Tejle [UKJIa MUKIMYCCKUC MTOBTOPCHUSA IMMPCKPAIAOTCA, YIIPABJICHUC TIE€pCaa-
€TCA CIIEAYIOIIEMY ONEPATOPY, PACTIOIOKEHHOMY 3a LIUKJIOM.
UKJIA.
// Uukn for ¢ ycnoBHOM OCTaHOBKOM Ha BTOPOM Luare
for(inti=1 ;i<=5;i++)
{
printf("LUar unkna(break) - %d\n" , i);
if (i == 2) break;
¥
OnepaTop Continue OPpEPhIBACT BLIITOJIHCHHUC TOJIBKO TCKYLICTO IIara nyKIIa. I[anee IUKJI IIPO-
AO0JIKACTCA TAK, KaK 3a/1aHO 10 HAYAJIbBHOMY YCJIOBHIO. B MpUMEPEC, PaCIIOJIOKCHHOM HUIKC 4aCTh 2 OHUKJIIa
HEC BBIITIOJIHSACTCS HpI/I 3HAYCHHUU UHICKCA | paBHOF (6] 2-M.
// Umkn for C ycnoBHbIM MPOMyCKOM 4YacTW OMepaTopoB Ha BTOPOM wware (
continue)
for(inti=1 ;i<=5;i++)
{
printf("LWar ynkna(break) - %d" , i);
if (i==2){printf("Mponyck %d!"\n", i); continue; };
printf("Teno - vactb 2!"\n");
¥
PaccmoTpum 1 apyrue mpuMepsl UCTIOb30BaHus onepatopos 1ukioB (for, while m do).
Jns mukita for ( cymmupoBanne maccuBa):
Summ = 0; // Ha4anbHoe ycnosue

for (inti =0 ; i < MAX; i++ ) // HayanbHOe yCnoBMe W MpoBepKa
NPOAOIKEHNS
{

Summ = Summ + iMasl[i]; // Teno umkna
... // Apyrue onepatopsbl Tena umMkna
b
Jis tukiia While, Toske BeIYHCIEHHE CyMMBI MacCHBa.
Summ = 0; // Ha4asbHble YC/10BUS
int i =0; // Ha4anbHbIE YCNOBUS
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while (i < MAX ) // npoBepka npoao/mKeHms
{
Summ = Summ + iMasl[i]; // Teno umkna
i++;
... [/ Apyrve onepatopbl Tena umkna
b
Jas mukiia do — while (cymma B maccuse):
Summ = 0; // Ha4anbHbIE YCNOBUS
int i =0; // Ha4anbHblE YCNOBUS
do {
Summ = Summ + iMasl[i]; // Teno uvMkna
i++;
... /[ Qpyrve onepaTopbl Tena uukna
} while (i < MAX); // npoBepka NpoAao/KeHNs
BoapmuHcTBO OIJ_II/I60K B LIHKJIH‘-ICCKOﬁ nporpamMmme CBsI3aHO C HCBEPHBIM 3aJIaHUCM yCJ'IOBI/Iﬁ po-
BepKI/I HpOIIOJDKeHI/ISI nu 3aBepmeHH51 IIUKJIIOB, a TaKX€ 3aJaHN HAaYaJIbHBIX YCJIOBI/II;'I IIUKJIA. B 3TOM CJIy-
4qac 9acCTo ImporpamMmMa MOXKET BBITTIOJIHATHCS CKOJIb YT'OJAHO JOJII'O U T'OBOPAT, UTO IIpOorpaMMa 3alluKINIaCb
(3amMeTbTe, YTO JAHHOE CIIOBO YK€ BOIILIO TaKXKe B 00MX07 00bIYHON peun!).

3.7. 3.7 OTaaaka nporpamMm.

B aTom paszene noBTOpsieM BO3MOXKHOCTH OTJIa UMK, TaK KaK JEMOHCTPAIIHs MPOTPAMMBI Mpe-
MOJJaBaTENIO TOJDKHA OBITH BBITIOJIHEHA B peXuMe oTnaguuka. [1pu paspaboTke mporpamMm BaKHYIO POJIb
UrpaeT OTJIaIYMK, KOTOPBIH BCTPOCH B CUCTEMY MPOTrPaMMUpPOBaHUs. B pexxume oTia ki MOKHO MIPOBe-
PHUTH pabOTOCIIOCOOHOCTH POTPAMMBI M BHITTOJTHUTH TIOMCK OMIMOOK caMoro pa3Horo xapakrepa. Otia-
YUK MTO3BOJISIET MPOCIEIUTh X0 (10 IIaram) BHITOJIHEHHSI TPOTPAMMBI U OJJHOBPEMEHHO TIOTYYHUTh TEeKY-
M€ 3HAYCHHUS BCEX MEPEMEHHBIX U 00BEKTOB MPOrPAMMBI, YTO TO3BOJISIET YCTAHOBUTH MOMEHTBI BpE-
MEHH (M OTIepaToOpbl), B KOTOPBIC MMPOUCXOUT OMIUOKA ¥ TPEANPUHSITE MEPHI €¢ ycTpaHeHus. B 1emnom,
OTJIaTYMK MTO3BOJISICT BBITIOJIHUTD CIEAYIOIINAE ICHCTBHS:

e [lepekoMITMUIMPOBATH BCE U ClIENaTh HOBYIO cOopKy (F7);

e 3amyCTUTh IPOrPaMMy B pEKHUME OTIIAAKU Oe3 TpaccupoBKH 1o maram (F5);

¢ Brimonnutk nporpammy 1o maram (F10);

e BEINOJHUTE TIPOrpamMMy I10 I1araM ¢ 00parieH|sIMU K BIOXKEeHHBIM QyHKImsam(F11);
e VYcraHoBuTh TOUKY octanoBa (BreakPoint — F9);

e BrImoiHUTE porpamMmy 10 iepBoi Touku octaHosa (F5);

e [IpocMoTpeTh JTFOOBIC JaHHBIC B PeXXMME OTIaJIKU B criennaibHoM okHe (locals);

e [IpocMOTpeTh JTFOOBIC JAHHBIC B PSXKUME OTIAJKHA MPU TOMOIIY MBIIIKH;

e lI3mMeHuTH MIO0OBIE TaHHBIE B pEKUME OTIIAIKU B criernansHoM okHe (locals u Watch);
e VYCTaHOBUTH MPOCMOTP MEPEMEHHBIX B crielraibHoM okue (Watch);

e [IpocMOTpeTh MOCIIEIOBATEIBHOCTD U BIIOKEHHOCTh BBI30BA (DYHKITHIA.
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[Ipu BeIMONIHEHNHU BeeX 1a00paTOPHBIX Kypca CTYACHTHI JOJKHBI aKTUBHO HCIIOIb30BaTh OTIa/l-
yuK VS, 3HaTh €10 BO3MOKHOCTH U OTBEYATh Ha KOHTPOJIBHBIE BOMIPOCHI, CBSI3aHHBIE C OTJIAJIKOM U TeCTH-
pPOBaHHMEM MIPOTPaAMM.

Ipumeuanue. [logpoOHoe onucanue Marepuaia v MOHATUI Bbl MOXKETe HaWTH B JuTepaType [1
- 6] wm cpaBouHo# cucremMe MS VS. Kpome Toro, He nporryckaiite Jeknuu 1o Kypey. He pekoMeHyro
0€30roBOpOYHO BEpUTH MaTepuaiaM u3 cetu uTepHet (Hanpumep, B Bukunenun), Tak Kak TaM B HEKO-
TOPBIX CTaThsIX €CTh OLINOKH!

3.8. 3.8 Moayau

HpI/I MMPOCKTUPOBAHNUU U pa3pa60TI<e nporpamMmm MpuMeEHACTCA METOA MOAYJILHOT'O IPOTrpaMMHUPO-

BaHus. CyThb €ro 3aKjI04aeTcs B TOM, 4TO CJIOXKHAs IporpamMma pa3OMBaeTCsl Ha OT/eJIbHbIE YacTH (MO-
TyJIU — HE HAJ0 MyTaTh ¢ yueOHbIMU Moayisimu). Kaxxapiii Monynb pa3pabaTbiBaeTCs OTAEIBHO M BO3-
MOXHO pa3HbIMM IporpammuctamMu. Takoil croco® Ha3bpIBalOT Takxke gexomnosurpeid. COBOKYIHOCTb

MOJIyJIel COCTaBISIET IPOEKT MporpamMmbl. Moynu ObIBAIOT Pa3HBIX THUIIOB:
— HcxonHbple MOTyIH, COAEpIKAIINE TEKCT Ha SI3bIKE MPOTPAMMHUPOBAHUSL.
— OOBEKTHBIE MOYJIH TIOTYYAIOTCS B PE3YJIbTaTe KOMIMIISIIUH TPOTPAMMBI.
— M crionnHuMBIC MOJYIIH TTpEeTHA3HAYEHBI JIJIS1 BHITTOJTHEHHUS TIPOTPAMMBI.

HcxoHBIE MOZYITH MOTYT OBITh Pa3HBIX THITOB. OCHOBHBIE HCXOIHBIE MOJIYJIH — 3TO MOJIYJIH IIPO-
rpaMM (*.C, *.CpP) u MOayJH 3aroyioBoYHBIX (aitnoB (*.h , *.hpp). OHu BKIFOUCHBI B pa3HbIC Pa3aeiibl
JiepeBa MPOeKTa MPOTPAMMBI.

OOBbeKTHBIE MOy (POPMHUPYIOTCS KOMIUISATOPOM sI3bIKa MporpammupoBanus (y Hac C++) B ToM

ciydae, eci He Obl1o omuOoK B porpamMMe. OOBEKTHBIE MOTYIIH SBISIOTCS MTPOMEXYTOUHBIM 3BEHOM
B CO3JIaHUU IMPOTpamMM, HO HE MOTYT BBINOJHATHCSA HEmocpeacTBeHHO. Ilogkimouaemble B mporpammy
OubmoTeKn copepikaT 0OBEKTHBIE MOJTYJIH, TO3TOMY HE TpeOyeTcss UX MOBTOPHOM KoMmmisinuu. O0b-
€KTHbIC MOJIYJIM HMEIOT paciimpenue *.obj.

VcnonHuMbIe MOAYIIH TPEIHA3HAYCHBI JJIs1 HEMOCPEICTBEHHOTO BBIITOJHEHHUS HA KOMITBIOTEPE
WIN NOJKJIFOUYEHHS B BBINOJIHAEMYIO NTporpamMmy. OCHOBHBIE UCIIOJIHUMBIE MOJTYJIM UMEIOT PACHIMPEHHE
*.exe (1M *.com), Ho3TOMY ONEepallMOHHAsA CHCTEMa MOKET KOHTPOJIUPOBATh UX 3alycK. Moayu 1uHa-
Mudeckux oubmrorex nmerot pacmmpenue *.dll. CymecTByroT 1 Ipyriue pa3sHOBHIHOCTH HCTIOTHUMBIX
MOJTyJIeH, 3aBUCSIIUX OT UCHOIb3YyEMBIX T€XHOJOTHH. VMcronHumMble MOy (POPMUPYIOTCS CHIeUab-
HOI MporpaMMoi CUCTEMbI MPOTPaMMHUPOBAHUS PEAAKTOPOM CBs3eH (MM KOMIOHOBIIMKOM). PenakTu-
pOBaHHUE CBS3EH 3aKIIOUACTCS B MMPOBEPKE MEKMO/YJIBHBIX CBA3EH MO (PyHKIUSAM U 1O JaHHBIM M 00b-

€IMHEHUY UX €JIMHBIN UCIIOTHUMBIA Moyb. [locienoBarensHbli mpoiiecc 00pabOTKH MPOrpamMMBbl IJIs
MOJTyYEHHST UCXOHOTO MOJIYJISI IPE/ICTABIICH B METOIMUECKOM 1ocoOuu B paszene 3[5].
s o0benuHeHuss Moayneld pyHKIMOHAIBHO U MO AaHHBIM B C++ HCIONB3YIOTCS MPOTOTHUIIBI
GbyHKIMI 1 onMcaHue BHEITHUX NepeMeHHbIX. [lokaxkeM 3TO Ha MPOCTOM MpUMepe:
// Moaynb 1
inti = 0; // TnobanbHasa nepeMeHHas
int Summ(int a, int b){}; // Onucanne dyHkumn B Mmoayne 1

// Moaynb 2

extern int i; // OnNucaHne BHELHNX AaHHbIX

int Summ(int , int ); // NMpoToTMN BHeWHeN QyHKLMN
main(){
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i = 5; // cnonb3oBaHMe BHELLIHMX AaHHbIX
S = Summ(2,2); // Bbi30B BHeLLUHEN (hYHKLMM

B monyre 2 ucnosnp3yercs nepeMeHHast i, OlicaHHasl Kak riodasibHas iepeMenHas B moayie 1. B
MoJyJie 2 ucnoiab3yercss GyHKIMS SUMM, onrcaHHas kKak B Moayiie 1. /i npaBuiabHOTO 00bEIUHEHHS
cBsi3el (paboThI peakTOpa CBsA3eil) HCMOB3YIOTCS OMUCAHKS BHEITHUX TaHHBIX (EXtern) u 3amanue npo-

ToTUNA (PYHKIUU SUMM.
3.9. 3.9 [TousTue o 0JI0K-cXeMax

Jliist onMcaHusl aNrOpUTMOB HCIIONB3YIOTCS Pa3IndHbIe criocoObl. Hanbomee HarIsIHbIM | TIPO-
CTBIM SIBIIIETCSI TEXHOJIOTHsSI OJIOK-cXxeM. B jabopaTopHbIX paboTax BaM HEOOXOIUMO B COBEPIIECHCTBE
OCBOUTH 3Ty TeXHOJOTHI0. B JIP Ne2 ¢parMeHThI mporpamMm MUKIHYECKOTO BH/IA U C BETBJICHHEM HYKHO
oopMHUT B BUIE OJIIOK-CXeMBbI. BlloOK-CXeMbl MO3BONIAIOT HE TOJBKO JOIMYHO U 0€3 OINOOK HOCTPOHUTH
porpaMMy, HO U IPOBEPUTH €€ paboTy B Ipoliecce OTIAaIKU U MPOBEPKH. TeXHOIOTHs TOCTPOeHHsI OJI0K-
CXeM MoAPOOHO OIMKMCaHa B METOIMIECKOM ITOCOOHH K TabopaTopHbIM padboTam 1o Kypcy|[5] B paszaene 8.
s Tpadueckoro mocTpoeHus: OJOK-CXeM OYeHb YJ00HO MCIOIB30BaTh MPOTPAMMHBINA MPOAyKT MS

( 1. Hz:lano )

| 2.Sum =0 |

-
—>—< 3.1=0,razm >_

4. iMas[i] <O

5. Sum = Sum + iMaslJi];

v

6. NMevarb razm , Sum

Visio. HpHMep 010K-CXEMBI AJI1 BBIYUCIICHUST CYMMBI IMOJIOKHUTCIIBHBIX 3JIEMCHTOB MacCCHBa IMPUBCACH

HWKCE.
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3.10. 3.10 bub.auorexkn pyHKIUI

B cucremax mporpaMMupoBaHUs peyCMaTPUBACTCS MHOTO OMOIMOTEK st (PYHKIUE pa3ind-
HOTO Ha3Ha4YeHUs (HarpuMmep, /i paboThI CO CTPOKaMH, BBIITOJHEHUS BBOJIA U BEIBOAA, Pa0OTHI C MACCH-
BaMH H T.J.). DTH OMOIMOTEKH MOJIKIIOYAIOTCS C TIOMOIIBIO 3arOJIOBOYHBIX (DAaiijIOB MIIM MPOCTPAHCTB
onucaHuii (MMeH - Namespace). Kpome 3arooBodHbIX GailyioB 7St HCIIOJIB30BAHUS OHMOIHMOTEK O IKITIO-
YAIOTCs CIICIMATbHBIC MOAYJH (MHOTJAa OHM TOAKIIOYAIOTCS aBTOMATUYECKH), COJCPIKAIINE OTIMCAHUS
bynknuii (*.1ib wm *.dll). [Ipumep nmoaxroucHUs GUOITHOTEK BBOIA/BBIBOA M OHOIHOTEK /IS pabOTHI
C MaTeMaTHYECKHUMH U CHCTEMHBIMH (DYHKITUSIMHU:
#include <math.h>
#include <process.h>
#include <stdio.h>
CraHgapTHBIX OMOIMOTEK O4YeHb MHOTO. Hy)KHO XOpOIIO 3HATh UX Ha3HAUYEHHE U UX COCTAB JUIS
UCTIONB30BaHUs B mporpamMmax. Uem mydiie 3HaHUS O OMOIHOTEKax, TeM ObIcTpee W 0e30MHMO0YHO
MOYKHO CO3/IaTh CIIOKHYIO MPOrpaMMy. B COBpeMEHHBIX CHCTEMax IPOrpaMMUPOBAHHUS JOCTYITHBI (00JIb-
IIOM KOJIMYECTBE) OMOIMOTEKH KJIACCOB, KOTOPBIC OMMCHIBAIOT HOBBIC IOMIOJHUTEIILHBIC TUITBI JAHHBIX.

3.11. 3.11. boaBaHka JJIsl TJIABHOI0 MOIYJIsl ¢ MaTeMaTH4YeCcKoi OUOJIMOTEeKOI

Hy»xHo coznats mycrtoit npoekt B MS VS, kak onucano Beiie (pa3zaen 3.4 u 3.5), ckonupoBaTh
yepe3 Oyep oOMeHa B HEro TEKCT JAHHOTO IpUMepa IPsSMO M3 TEKCTa JTaHHOTO JOKYMEHTa, OTIaIUTh
ero (Pazgen 3.11), pycudunuponats (11.3.5 ) KOHCOIBHOE OKHO U BBIMOJHUTH MOIIAroBo. BriOpath
OJIMH U3 CIIOCOOOB BETBIICHHS B IIPOrpaMMe (TIepex o Ibl UITH IepeKtouaTens). HenykHoe MOKHO yaa-

JIUTh.
#define _USE_MATH_DEFINES

#pragma warning(disable : 4996)

// NoaknoyeHne 6UbNMOTEKU MaTEMATUYECKUX (DYHKLIMIA

#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/11 n.

system(" chcp 1251 > nul");

// 30€ecb pacnonoXuTb TEKCTbI MPUMEPOB M OMEPATOPOB BbIYMCIIEHUI U3 MY
// Mpumep neyatu

printf("CnaBHbIM MOAYNb NPOCTOro NpuMepa ¢ MatemaTtukon!\n");

system(" PAUSE");

4. 4. MlpuMepbl IPOrPAMM € BETBJECHHEM M IMKJIAMU.

Bropas yacTh 3amaHus, IOMUMO NEPBOM CBA3AHHOM C M3y4YEHHEM TEOPETUYECKOIO pasjesa 3a-
KIIIOYaeTcsl B TOM, 4TOObI HcnbITaTh B IpoekTte CU yke oTiiakeHHbIe TPOrpaMMbl U (parMeHThl Ipo-
rpamMm. Bo3MOXkHO, 4TO, OCBanBasi TEOPETHUUYECKYIO YaCTh PabOThI, Bbl YK€ Ha KOMIIbIOTEPE MPOBEPUIIH
BBITIOJIHEHHE (PPAarMEHTOB TEKCTa M NMPUMEHEHHUs Pa3IMYHBIX ONEpaToOpoB BETBICHUs (M3 pasaena 3),
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TOT/1a BaM OyJIeT MpoIie MPOJAEMOHCTPUPOBATH HX pabOTy MpenoaaBareio. B qonomHeHne K mpumepam,
PacCTOJI0KEHHBIM BBIIIE HY)KHO UCTBITATh M MU3YyYUTh MPUMEPHI PACIIONOKEHHBIC HIDKE. DTH JIEHCTBUS
HYKHO CJIeJaTh B OTJIAUHKE.

J11s 3TOTO HY)XHO co31aTh mycToit mpoekt B MS VS (Test_LR2), kak onucaHo BbIIIIe, CKOITHPO-
BaTh uepe3 Oydep oOMeHa B HETO TEKCT JAaHHBIX PUMEPOB, OTIAJUTE €T0 M BBHITIOJIHHUTS.

4.1. 4.1 llpumep NoncKa MAKCHMAJILHOT0 3HAYEHHUsI U3 TPeX nepemMeHHbIX (A , B, C)

3anaBasi Bpy4HYI0 pa3jinuHble 3HaueHus nepeMeHHbIXx A, B, C Hy»HO npoBepuTh paboThI anro-
pHUTMa 110 BCEM BETKaM YCJIOBUI ( UeThIpE BapHaHTA).

// YCNOBHbIV nepexos,
intA=4,B=4,C=1;

if (A>B)
{
if (A>C)
printf("MakcumanbHo (A) - %d\n" , A)
else
printf("MakcumansHo (C) - %d\n", C); }
else
{
if (B>C)
printf("MakcumanbsHo (B) - %d\n" , B);
else

printf("MakcumaneHo (C) - %d\n" , C); };
Pe3ynbTat BBINOTHEHHUS:
MakcumanbHo (B) - 4

brok-cxema ¢parmMeHTa BBITJISIINT TaK:

Bnok-cxema

4.2. 4.2 Perienne KBaJPaTHOT0 YPaBHEHUsI

3ajaBasi BpYYHYIO pa3IMuHbIC 3HAYCHUS MMEPEMEHHBIX &, D, C HyXHO IMPOBEPHUTH PabOThI AJIrO-
pUTMa 1O BCeM BeTKaM YCIIOBHi ( 1Ba BapuaHTa ). Y paBHeHHE B 00IIeM Buje uMeeT Bul. Ero pemienue
BbI MOXETE MOCMOTPETH B TIOOOM CITpaBOYHUKE MO0 MaTtemaThke. OOl BUA KBaJApaTHOTO YPaBHEHUS:

ax®+bx+c=0
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[Tporpamma fij1s1 BEIYHMCIICHHS KOpHEH ypaBHeHHs (HanmoMHMM: KOpHU MOTYT OBITh I€HCTBUTEb-
HBIMH U KOMIUICKCHBIMH, CM. JIFOOO0# CIIPaBOYHUK 110 MATEMATHKE).
float a,b,z;
float c,d,e,f,x1,x2;
printf("\nBeeanTte a b u c:\n");
scanf ("%5f%5f%5f",&a,&b,&c);
printf("\nflna a = %4.2f b = %4.2f c= %4.2f \n" , a, b ,c );
// TIpOMEXYTOYHbIE BbIYUCIEHMS A1S YIPOLLEHMS
z=2.0f*a;
e=-b/z;
d=b*b-4*a*c; // peTepMmMHaHT (AMCKPUMUHAHT)
f=sqrt(fabs(d))/z; // ¢yHKuumn 6ubnmoTekm
// MpoBepka KopHeit
if(d>=0)
{ xl=e+f;
x2=e-f;
printf("KopHu ypaBHeHusi aencteuTenbHble\n");
printf("\n x1= %4.1f",x1);
printf("\n x2= %4.1f\n",x2); }
else
{ printf("KopHu ypaBHeHus koMniekcHbie\n");
printf("\BewwecTBeHHas 4acTb KOpHs: e= %4.1f",e);
printf("\nMHu1mas yactb KopHsi: = %4.1A\n"f); };
Pe3ynbTat BBINOTHEHHUS:
Beegute a b u c:
5
8
2
Ana a = 5.00 b =8.00 c= 2.00
KopHu ypaBHeHUA AeicTBUTEJIbHble
x1l= -0.3
x2= -1.3



OIl TYUMI] 2023 JIPNe2
17

biok-cxema nporpammel:
/ BeBog a,b, c /
v

Bblumncnenne d
(neTepmuHaHTa)

@ HeT

Bbluncnenve n

NMeyatb MHUMOM

(e) n pencrte.( )
yacrten

BbluncneHmne mn
NeyaTb KOpHen X1
n x2

v

&€=

4.3. 4.3 Ucnosib30BaHue yCI0BHOT0 onepatopa (if) auist opranm3anmum nukJia

JInst opraHu3aiyy MUKJIa MOXKET ObITh MCIIOJIb30BaH U yCIOBHBIH omeparop If . Kak ato nemaercs
MOKAa3aHO B CJEAyIoUIeM (pparMeHTe TeKCTa JIJs MUKIMYECKOrO BBIUMCICHHUS] CyMMBl apu(pMeTHYECKOMN

IIPOrPECCUH.
int j = 1; // HavanbHble ycnosua uukna
int Sum = ©;
int step = 5;
M1:
if ( j < 10) // MpoBepka NpoAONAXEHUS LMKAA
{
Sum +=j*step; // Teno uwukna
Jj++; // Teno uukna
goto M1; // Teno uukna

};
printf ("\n3HauyeHue Sum = %d ana j =%d\n" , Sum, j);
PesynbTar:
3HayeHue Sum = 225 ana j =10
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brok-cxema nmporpaMMbl CyMMUPOBaHUS:

2

HauyfnbHble 3HaYeHuRA
Sum =0,j=1unstep=5

: "

HeT

Brnok-cxema

A 4

Sum+=step , j++

MevaTtsb
Sum

{ KoHen ::

4.4. 4.4 Ucnonb3oBaHue NepeKJII0YaTeIs1 H 0NepaTOPOB LHUKJIA

[IpoBepbTe HcoONBb30BaHKE OTIEpaTOpa MEPEKIII0YATENS U3 TeOpeTUUecKkoit yactu gannou JIP. Jlns
ATOTO B PYyYHYIO B PEKUME OTIIAJKH 3a7aBaliTe pa3HbIe 3HAYCHHUS T iepemenHoi num (1,2,3)

[IpoBepuTh BBINIOJIHEHUE BCEX MPUMEPOB U3 IPYIHX pa3/ieloB METOAUYECKUX yka3aHHuil JIP Ne2
JUTSL YCIIOBHBIX U O€3yClIOBHBIX ornepaTopos (goto, if, if-else), u oneparopos ukna (for, while u do) c
BapuanTamu break u continue.

JloToTHUTENbHBIE IPUMEPHI AJIE OCBOECHHUS TEMBI CMOTPUTE B pa3/ieiax pacloyiOKEHHBIX BhIIIE U
HIKe. JKenaTenbHo NMpu U3y4eHUN MaTepualla Co31aTh HOBBI KOHCOJIBHBIN MMPOEKT U KOMTMPOBATh B HETO
MIPOrPaMMBbI U3 TEKCTa STOTO TOKYMEHTA.

JUist 3TOTO HYXHO CcO31aTh MmycToil mpoekT B MS VS, kak onucaHo BbIlIe, CKONUPOBATh Yepes
Oydep oOMeHa B HEro TEKCT JJAHHOTO MPUMEpa, OTIAIUTh €0 U BBITIOJTHUTD.

4.5. 4.5 Hukn Tadyasiuun GyHKIUA HA ocHOBe if

Jlia Berunciienus GyHKUINU (Z) 715 pa3HbIX apryMEHTOB HY>KHO OpraHU30BaTh IIUKJI C OTIEPaTOpOM
goto. ITycTs HY>XHO BBIYUCITHTH (PYHKITHIO:

z=5sin(0.5bx*x)/x.

Jlst BBrauciieHus (Tabymsun) 3Toi (PYHKITMH MOXKHO MCITOJIB30BATh CIASAYIOMIHHN (hparMeHT Ipo-

IrpamMMBI:

// HadYanbHble ycnoBuA uMKAa
float x= ©.05F; // HavanbHoe 3HauyeHue (!=0)

int b = 2; int a = 1; // 3pecb a u b 3agaem npu UHULMANU3ALUK
float Step = 1.0F , z;

// Unkn Tabynauuun ¢yHKUMUM
CIKL:

if ( x <= 10.Ff ) { // NpoBepka 3aBepueHud

z= (float) (5.0*sin( (@.5F*b*pow(x,2)))/x); // BbuucneHuve z pow - OYHKLMA BO3BEAEHUS B

CcTeneHb

// z=cos(2*a); // Oumbka a - int

// z=cos(2.0*a); // vcnonb3oBaHue AEWCTBUTENIbHON KOHCTAHTHI

// z=cos((double)2*a); // ucnonb3oBaHue cast- npeobpasoBaHwuii
// BblBOA, CTpOKM

printf("\nOyHkumns z =%7.3f ana x= %4.2f", z, Xx);

X += Step; // n3meHeHune X Ha war step



OIl TYUMI] 2023 JIPNe2
19

goto CIKL; // MpojonxeHue uukna
} ; Biiok-cxema (pparmenTa IporpaMmbl KMEET CIIEAYOMIUN BUI:

v

HavyanbHble 3Ha4YeHus Brnok-cxema
X = 0.05F, b =0.2F

X < 10F

HeT

BbluncneHwume z = sin...
X =X + step

v

( KoHeuy )=

Pesynprar:

OyHKUMNA Z = 0.250 gna x= 0.05
OyHKUMNA z = 4.249 pna x= 1.05
OyHKUMA z = -2.129 pgna x= 2.5
OyHKUMNA Z = 0.200 gha x= 3.05
OyHKUMA Z = -0.790 gna x= 4.05
OyHKUMA zZ = ©0.358 gna x= 5.05
OyHKUMNA zZ = -0.735 pgna Xx= 6.05
OyHKUMNA Z = -0.379 ana x= 7.05
OyHKLUMA z = 0.572 pana x= 8.05
OyHKUMNA zZ = 0.121 gna x= 9.05

4.6. 4.6 CymMMa 4eTHBIX YHCeJ NMPH BBOJIE TaHHBIX

C KIIaBUATYPbl BBOOAUTBHCA MAKCUMAJIBHOC YUCIIO TUKIIOB, KaXObIH U3 KOTOPBIX UCITOJIB3YCTCA AJIA

BBOJIa OAHOTO YyKcia. Ecliu 4nciio 4eTHoe TO OHO CYMMHUDPYCTCs, €CJIN BBEIACH O,TO OUKJ 3aKaHYHUBaCTCA.

// 4.5. Cymma 4eTHbIX Mpu BBOAE MNepBbIX AECATU 4Yucen
int SummEven = @; // Cymma 4YeTHbIX 4ucen

int CicleCount= @; // cYeTYMK UMKIOB ANA BBOAA
int CiclMax=0; // MaKkcumanbHOe YUC/IO LMKIIOB

int iWork = 1; // BBepeHHOe 3HayeHue 4ucna

// BBojA 4ucna uUuUKNoOB

printf("BBegute uyucno umknos BBoga:");

scanf ("%d", &CiclMax);

while (CicleCount!=CiclMax && iWork!=0 )

{
printf("Beeaute HoBoe 4ucnio (ocTtanocb uuknoB - %d):",(CiclMax - CicleCount) );
scanf ("%d", &iWork);
if (iWork%2 == @) // MNpoBepka 4eTHocTu iWork
SummEven+=iWork;

CicleCount++;

if (CicleCount == CiclMax) break;

1

printf("Cymma nepBbix %d 4eTHbXx 4yucen = %d \n npu , makc. BBoga = %d \n",CicleCount ,

SummEven , CiclMax );
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/1117
[Tonyuum mipu BBoJIE Tpex uucen (2,3,5):
BeeguTe 4YuMcno UWKAOB BBOAa:3
BBeaute HoBoe 4Muca0 (OCTaNOChb LMKIAOB - 3):2
BBeaute HoBoe 4ucao (OCTaANOCb LMKIAOB - 2):3
BBeaute HoBoe 4ucio (OCTanocb UMKAOB - 1):5
CyMmMma nepBbiX 3 YeTHbIX yucen = 2

npy , M™Makc. BBoja = 3

4.7. 4.7 BblBOJ HA Me4aTh 32ITAaHHOTO NPH BBO/Ie KoinyecTBa yncea Oudonayu

Kaxmoe HOBOE YHCIIO SIBIISETCS CyMMO# ABYX mpeapiaynux unces dubonaun (cm. Wikipeda.ru).
Hy>Ho nmoctpouts nporpaMmy i BBIBOJA 3aJaHHOIO YKMCIIA ITUX YUCEN HA dKPaH, HAYMHAs C IIEPBOro
qucia.

Fn = Fn-1+ Fn2; Tlpudyem N — HaTypanbHoe 1ienoe uncio (0-n), Fo=0 u F1=1

[Ipumep Takoi IporpaMmsl OKAa3aH HUXKE:

[111777177177117171777777177

//4.7. BbiBOA Ha MeYyaTb 3afaHHOro KosudecTBa 4ducen OuboHauwm

int FibCount = 0;

// Fn = Fn-1 + Fn-2; Mpu4em n - HaTypanbHoe uenoe 4ucno (0 - n), FO =0 nu F1l =1
printf("BBeguTe 4ucno BbIBOAUMBIX Yucen ®duboHaum (n):");

scanf ("%d", &FibCount); // BBoAg Ko/JM4YecCcTBa BbIBOAWUMBIX YUCEN

printf("\nBeiBogum %d uucen oOuboHaum!\n:" ,FibCount );

// TepBble ABa 4ucna
int F@=0 , F1=1, FN;
printf("Yvucno N - %d
printf("Yucno N - %d
// HoBoe 4ucno

FN = FO + F1;

// Unkn BbiIBOAA 4ucen
for (int i =2 ; i <=FibCount ; i++ )

% \n" , @, FO );
% \n" , 1, F1);

{
printf("Yucno N - %d = %d \n" , i , FN );
FO = F1 ;
F1 = FN;
FN = FO + F1; // BbluucnAaem HOBOE 4UC/O
¥
system(" PAUSE");
return;
s

[Toxyuum mipu BeiBozie 10 yncen ®ubonayu:
BBeAuTe 4MC/IO BbIBOAUMBIX 4Yucesn OuboHaum (n):10
BoiBOoAUM 10 uymcen OuboHauun!

Yvucno N - 6 = ©
Yvcno N - 1 = 1
Yvucno N - 2 = 1
Yvucno N - 3 = 2
Yvucno N - 4 = 3
Yscno N - 5= 5
Yvucno N - 6 = 8
Yucno N - 7 = 13
Yvucno N - 8 = 21
Yvucno N - 9 = 34
Yucno N - 10 = 55
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Ona npoAosXeHUs HaxmuTe nwbykw Knasuuy .
4.8. 4.8 BbiBO Ha me4aTh 32JaHHOTO NMPH BBO/e KOJIUYECTBA MPOCTHIX YHCEJ

[IpocTrie uncna 3TO Takue YKciia, KOTOphIe AensaTcs Hareno Ha 1 u Ha cebs (1,2,3, 5, 7, 11, ...).
Jpyrue 4rcna Ha3pIBaIOTCS cOCTaBHBIMH (4, 6, 8, ...).
HyxHo mocTpouTh nporpaMmmy, KOTopasi BHIBOJUThH Ha dKpaH 3aJlaHHOE YUCIo (TIpU BBOJIE) TIPO-

CTBIX uncell. Takas mporpaMma Ioxka3aHa HUKE.

// 4.8 TMpocTble Ynucna 3agaHHOE HYUCNAo m
int m = 9;
printf("BBeanTe 4MCAO BLIBOAMMBIX NMpOCTbIX yYucen (m):");
scanf ("%d", &m); // BBog KO/NMYeCTBa BbIBOAUMbLIX YuCen
printf ("%d - nepBbix npocTeix Yucen \n", m);
int P = 37;
for (int k = 2 ; k <=m; )
{ P =k;
// TlpoBepka Ha npocToe
int FlagP = 0; // Onar Hanuuua pgenutena - dnar nNpocToro 4Yucna
printf ("\n%d.", k );
for (int j =2 ; j <= P ; j++ )
{

if ((P%j==0) & ( P!=j) ) FlagP = 1; // nposeputb ///
}s
if (FlagP == 0)
{ printf ("P = %d - npoctoe!", P); k++; }
else
{ printf ("P = %d - cocTtaBHoe!", P); k++; };

¥
printf ("\n" );
system(" PAUSE");
}s
BeeguTe 4MCN0 BLIBOAUMbLIX MPOCTbIX Yucen (m):10
10 - nepBbIX NPOCTHLIX 4Yucen
Monyumm npu BbiBoAe 10 npocTbiX 4Yucen:

2.P = 2 - npocToe!
3.P = 3 - npocToe!
4.P = 4 - cocTaBHoe!
5.P = 5 - npocToe!
6.P = 6 - cocTaBHoe!
7.P = 7 - npocToe!
8.P = 8 - cocTaBHoe!
9.P = 9 - cocTaBHoe!

10.P = 10 - cocTaBHoe!
Ona npoAosXeHUs HaxmuTe nwbyl Knasuuwy .

5. 5 Ods3aTebHbIE KOHTPOJIbHBbIE 3a1anus JIP Ne2.

Crnenyrolye KOHTPOJIbHbBIC 3a/1aHUS SIBISIIOTCS 00s13aTEILHBIMU ISl BBIMIOJIHEHHsI B AaHHOi JIP.
CryneHThl 3Ty YacTh BBINOJHAIOT I10CJE U3yUEHHUs TeopeTuueckoi yacTu JIP u npoBepku TeCTOBBIX MPH-
MEpOB OCHOBHBIX TeM JIP.
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5.1. 5.1 Co31aHuEe KOHCOJBHOTO NMPOEKTA

Co3aaTh mycTO KOHCOJBbHBIN TPOEKT A1 BbinoaHeHUs JIP Ne 2. Co3qaHre KOHCOIBHOTO MPOEKTA
U ero pycu(UKaIus JaH0 B MeToAnueckux yka3anusx k JIP Nel (cwm. Ha caiite).

5.2. 5.2 llpumepst uz MY aas JIP Ne2

Cnenatp Bce npuMepsl u3 Teoperudeckoi yactu JIP Ne2. (Paznmen 4). Jlis 3TOro MO>XHO B CBOM ITPOEKT
KOIIUPOBATh TEKCTHI IPOrPaMM HENOCPEICTBEHHO U3 JAHHBIX METOIMWYECKUX yKa3zaHuM. JKemaTerlbHO
UMETh paboTaroluii 1 pycupUIUpOBaHHBIN CBOW MPOEKT AJIS ATHX IENEH.

5.3. 5.3 OnpenesieHHe MUHUMAJBLHOTO 3HAYEHUS

Hamnucars nporpammy it onpeeieHuss MUHUMAIbHOTO 3HAYEHHS U3 TPEX IENIbIX MePEMEHHBIX
(tum int): A, B, C. TlepemeHHbIC 337al0TCS B MPOTrpaMMe C MOMOIIBIO OnepaTropa npucBauBanus (0e3

BBOJIA). Pe3ynbTaThl CpaBHEHHS W MCXOJHBIC 3HAUCHHS IMEPEMEHHBIX BBIBECTH Ha JKpaH ((QyHKIUeH
printf). [Toctpouts GI0K-CXeMy POTPaMMBbI.

5.4. 5.4 Ucnonb30BaHMe NepeKJII0YaTe]Isl 1JIs1 pellieHusl YypaBHEHUsA

[Mepenenarh IporpaMmy sl BBIYUCICHUS KOPHEH KBaJPaTHOTO YPaBHEHHS (CM. BBIIIIE) C HCIOJb-
30BaHUeM repekirouaress (Switch) ams d (merepMuHanTa KBaApaTHOrO ypaBHEHHs). [Ipumedanue: s
3TOTO HY)KHO J00aBUTh IEPEMECHHYIO [[EJIOT0 TUITA U BBIYUCIHUTH €€ [0 YCIOBHIO 3HAUYCHHS ICTCPMUHAHTA
d (1 wnm 2). IToctpouts Gs0k-cxemy nporpammbl. Koaddumments: ypaBuenus (a,b,c) 3amare B mpo-
rpaMMe C MOMOIIIBIO PUCBAUBAHMUS 3HAYCHHI.

5.5. 5.5 Uk BbIYMCIEHUS] 3HAYEHHIT MaTeMAaTHYeCKUX (PDYHKIUM 1O CBOEMY BapHAHTY
(omepatop if)

CocTaBHUTh HIMKIMYECKYIO IPOrpaMMy Ha OCHOBE oreparopa if s BeruMcIeHus 1 BbIBOA 3HAUE-
HUI QYHKIUH 110 3aJaHHOMY BapuaHTy (cM. Hipke). Dopmyria Juisi BBIYUCIICHUS 3aIaHHOM (QYHKIWU Z U
3aJJaHHOTO JMara3oHa 3HAYE€HUH apryMEeHTOB X 3aJjaeTcsi BapuaHToM (cM. paszzen 6 numxe). [lapametp a
WM b npenBapuTebHO BBOIATCS € KiIaBUATyphl. Ha eyats BRIBOJSITCS TOJBKO T€ 3HAUYCHHUS Z, BETUUUHA
KOTOPBIX TPEBBINIACT 3HaYeHHe a. LMK 10IDKeH OBITh MOCTPOCH ¢ IOMOIIBIO YCIOBHOTO oneparopa if.
[TpoBepsTH BO3MOXHOCTH MPOBEACHUS BbIuncIeHU (B yacTHOCTH ieneHust Ha HyJb TpH 3HaueHUH X=0).
[TocTpouTh U pa3MECTUTDh B OTYETE OJIOK-CXEMY IPOrpaMMBI ¢ oriepatopoM if.

5.6. 5.6 IluxJ1 BbIYMCJIeHUs] 3HaYeHn#i QYHKIUH 110 BapuaHTy onepatopsi (for, do, while)

BeinomHuTs npebIayiee 3ajaHue BBIYUCICHHUS 3HAYCHU I (DYHKIIMH C UCTIOJIb30BAHUEM OIIe-
paropoB uukioB for, do uiam while(cm. cBou BapuanTsl). 3HaUeHHs TIEPEMEHHBIX a U D BEIYMCIHUTE B

nporpamMme. Pe3ynpraT pacneuaTtath B TOM e HukIe. [IocTpouTs 1 pa3MecTuTh B 0T4eTE OJI0K-CXEMY
IIPOrPaMMBI C OIIEPATOPOM LIMKIIA.
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6. 6. KourpoanpyemMmsie TpeOGOBaAHMS.

— Ilpumepsl pagena OCHOBHBIE IIOHATHS JaHHBIX MYVY.

— @parmMeHT IporpaMMsl sl MUHUMYMa U3 TPEX LIEJIbIX YHCET

— Bpluncienne KOpHeH ypaBHEHHs ¢ UCIIOJIb30BaHUEM MIEPEKIIIOYATEIA
— Ilukxa ¢ momoripto oneparopa if

— TaOynsauus GyHKINU C TIOMOIIBIO ONiepaTopa UK

— 3asmaHus paszena JIONOJHUTENbHBIX TpeOoBaHuH (pa3zaen §).

— TpeboBanus u pekoMeHaauu K opopmieHuto oryeta mo JIP.

7. 7. Bapuaurtsl 3axanuii 1jg cryaenros CYIL.

Bapuantsl 3aganuii npusezeHsl Huke. Homep BapuaHTa IOJKEH COOTBETCTBOBATH HOMEPY
CTyJICHTa B TPYIIIOBOM JKypHajie. 3HaYCHUsI D BBIYMCINTH B MPOrpaMme JO IMKIA, a 3HaYCHUE a
BBECTH I1€pe]] IUKIIOM.

BapuaHThI 17151 IUKIMYECKUX IPOrpaMM (HOMeEp JI0JKEH COOTBETCBOBATh HOMEPY I'PYNIIOBOTO
KypHaja, yTOUHUTE y CTApOCThI IPYTIIIHI).

1. z=cos(bx)/x, x=0,1,.....10. OIIEPATOP II1KIJIA for.

2. z=sin(bx)/x, x=0.1, 0.2,.....1. OITEPATOP ITUKJIA while.

3. z=tg(bx)/x, x=0,1,.....10. OLIEPATOP LIUKJIA for.

4. z=co0s(0.1bx)/x, x=0.1,0.2,.....1. OIIEPATOP LIMKJIA while.

5. z=cos(bx/10)/x, x=0.1, 0.2,.....1. OIIEPATOP LI1KIJIA for.

6. z=cos(bx*x)/x, x=0, 1,.....10. OTIEPATOP LIUKIJIA while.

7. z=tg(bx)/x, x=-0.1, -0.2,.....-1. OITEPATOP LI1KIJIA for.

8. z=cos(bx)/x, x=0, -1,.....-10. OITIEPATOP LIMKJIA do.

9. z=sin(0.1bx)/x, x=0, 1,.....10. OTIEPATOP ITNKJIA do.
10.z=arcsin(bx)/x, x=-0.1, -0.2,.....-1. OITEPATOP LIUKIJIA for.

Ipumeyanue 1.

Ecnu npu koMnuisiuy BeI1aeTCs COOOIEHNE BUIA:
error C2668: cOS: HEOAHO3HAYHbIi BbI3OB MeperpyXeHHOW ¢QyHKUUM

Jlnst oOparieHus K GyHKIUH COS:
z=cos(2*a); // Oumbka a - int

To HeoOxoauMo BhITIONHUTE cornacoBanue TunoB (float/double) c¢ ucnonp3oBHUEM Cast omeparopos
(double) mms mpeoOpasoBanuii Wi TpaHCHOPMHPOBAHHS KOHCTAHT B 3aJaHHOM BBIPAKCHUH B
JICWCTBUTENILHYIO KOHCTAaHTY (Touka B uncie — 2.0). Hanpumep:

z=cos(2.0*a); // wncnonb3oBaHWe AEeNCTBUTENbHOW KOHCTAHTHI
z=cos((double)2*a); // ucnonb3oBaHue cast- npeobpas3oBaHui
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8. 8. JlomoaHuTeabHbIC TPEOOBaAHNA A5 CHALHBIX cTVAeHTOB CYII (a.1.).

Z[J'IH MNPOABHUHYTBIX CTYACHTOB, IIO KCJIAHWIO, B JOIMOJIHCHUEC K OCHOBHOMY 3a/laHUI0, MOXKHO
IIOCTPOUTDH IpOorpaMmy C JOIMOJHUTCIIbHBIMHA Tpe6OBaHI/IHMI/I.

8.1. 7.1 Onpeaenenne MAKCUMAJIBLHOT0 3HAYEHUSI

HanucaTs nporpamMmy ais onpeneineHuss MaKCUMaJIbHOTO 3HAUEHUS U3 TPEX LIENIbIX IEPEMEHHBIX:
A, B, C. 3naueHus nepeMeHHBIX BBOIATCS ¢ KiIaBUATypbl. [Ipu BeIBOAE ydecTh (PakT BO3MOKHOTO pa-
BEHCTBA 3HAYECHUH NEPEMEHHBIX, AeJasi IPH ITOM JIONOJIHUTEIbHbIE IPOBEPKHU. ( BCETrO JOJKHO 8 pas-
JIMYHBIX BAPUAHTOB JUIS BHIXO/1A TP CPaBHEHUH - 2°) B BBIBOIE MOXKET OBITh JIaXKe TAKOM BAPHAHT:
printf("MakcumanbHo (A = B = C) - %d\n" , B);

8.2. 7.2 Boluuc/ieHN € 3alIOMUHAHUEM 3HAYCHU I

Hamnucats nporpamMMy JJ1st BRIYMCICHUS 3HAYEHUH QYHKIHH 110 POpMYJIe KOHTPOJIBHOTO 3aIaHus
Y 3aIIOMHHTD PE3yJIbTaThl BRIYMCICHUS B AelicTBuTeabHOM (THIa double) maccuBe MasZ (double), a co-
OTBETCTBYIOIIME BBIYUCICHHBIC B IporpaMMe aprymenTsl B Mmaccue MasX (double). Pasmep maccuBa

ompezeneH 3apanee (Ho He Oonee 10 anmemenTtoB). Pacneuarath 006a MaccuBa mocie 3aBepIICHUS BBIYHC-
JCHUH cTONIONKOM. 3HaueHus D 1t popmyIibl mepes UKIIOM BBECTH ¢ KiIaBUATyphl. Mcnonabp30BaTh ore-
parop uukia o Bapuanry (for wmu while). BeiTk ToTOBBIM NIEpeienaTh CBOKO MPOrpamMMy JJisl oriepaTopa
nukia do.

8.3. 7.3 BoluncieHus ¢ 3alIOMUHAHHEM 3HAYEHUIT ¥ BBOJIOM aApTyMEHTOB

Hamnucate nporpamMmy fJ1s1 BRIYUCICHUS 3HAYCHUH QYHKIHH 10 POpMyJie KOHTPOJIBHOTO 3aaHus
¥ 3aIIOMHHTH PE3yJIbTaThl BEIYKMCICHHS B MaccuBe neiicTButenbHoM MasZ (tuna double). Makcimaib-
HBII pa3mep MaccuBa onpezaeseH 3apanee (<=10). 3nauenus Hy>kHO b BeruncnuTh B mporpamme. Mcxon-
HbIC JIAaHHBIC (APTYMEHTBI X) MMPEABAPUTEIBHO U MOCICA0BATEILHO BBECTH C KIIaBUATYPhI B OTACIbHBII
maccuB MasX (tuma float ). Pacneuarats Bech BeIuKCIIeHHBIIH MaccuB MasZ 1 COOTBETCTBYIOLIHE apry-
MeHTBI U3 MaccuBa MasX mocne 3aBepiieHus BBIYMCICHUN B BUe TaOmuIbl. Mcmonb30BaTh onepaTop
nukia While. KontponmpoBats npeBbllieHHE pa3Mepa MacCHUBa MPH BBOJIE.

8.4. 7.4 BpluMc/IeHNsI MUHMMYMa B MaccHBe

Hanwucate mporpammy juis BblumcicHus muHumyma MinM B nenouuncinensom (int) maccuse
MasM. PazmepuocTs maccuBa 3anana (10). 3HaueHUs 3JEMEHTOB MAacCHBa 3a/I1aHbl IIPU €T0 ONHUCAHUU
(MHUIATH3aIKsI MaccuBa). 3HaueHne MuHIMyMa MINnM u ero Homep B MacCHBE BbIBECTH Ha dKpaH. Mc-
H0JIB30BaTh orepaTop Iukia for.
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IIpumeyanue: BrimomHeHWE MPOTPaMMBI C JOMOTHUTEIBHBIMEA TPEOOBAHUSIMH (DUKCUPYETCS
B skypHauie yuera JIP u B oruere no JIP 1 okOHYATEIbHO YUUTHIBACTCS MPH MOJIBEIACHUN PE3yJIbTATOB
paboTHI B ceMecTpe U Ha dK3aMeHe (aBTOMATHI).

9. 9. lemoHcTpauus, 3amura JIP u oruer mo JIP.

[Toce BeIMOTHEHNS BCeX HEOOX0MUMBIX maroB 1o JIP, paboTaromryio mporpamMmmy HY>KHO MIPO-
JIEMOHCTPHUPOBATH NIPENOAABATENI0, IpoBoAsAeMy JIP, 0 yem OH B ;KypHaie nenaet oTMeTKy. [lanee
CTYJICHT Ha OCHOBe IabsioHa u npumMepa oopmisier otaet no JIP. ITocne opopmnenus otuera, ko-
TOPBIF MOKET OBITh IPECTABJICH MPENOAaBaTENI0 B AIEKTPOHHOM BUJIE, BBINONHAETCS 3ammuTa JIP.
CryneHT gaet OTBEThI Ha BOIIPOCHI IO OTUETY U HAa KOHTPOJIbHBIE BONPOCHI IPUBEACHHBIEC HIXKE. JIP
CUMTAETCS MOJIHOCTBIO 3aUTEHHOM, €CIIM BBIIIOJHEHbI BCE MEPEUUCIICHHbIE TPEOOBAHUS U JEHCTBUS:
JEMOHCTpaIMs, OTYET U 3amuta JIP.

10. 10. KourpoabHbie Bonpockl no JIP.

J71st yero HyHBI IPOEKTHI U B YEM MX MPEUMYIecTBO (TpH)?

Kakue n3meHeHus ociieJ0BaTeIbHOCTH BBITIOJHEHMSI IPOrpaMMBbl BbI 3HaeTe?
[Touemy HyXHBI BETBJIIEHHUS B Iporpamme?

Kakue oneparopsl ynpaBiieHUs: IpOrpaMMOil Bbl 3HaeTe?

Yr10 TaKoe muKi?

Kakue cocTaBisomuye HUKIOB Bbl 3HaeTe?

Kaxkwue oneparopsl ynpasieHus IporpaMMoid Bbl 3HaeTe?

[Tosicuute paboTy onepaTtopa goto.

[TosicauTe paboty omepatopa if.

©OoN R DdE

(BN
o

. Ilosicaure paboty oneparopa switch.
. [Mosicaute paboty omneparopa for.

. [losicaute padoty onepatopa do.

. Iosicaure paboty oneparopa while.

e el
AWM PR

. Kak nmocTpouTh MK ¢ TOMOIIBIO YCIOBHOTO onepaTtopa?

-
(6]

. MoryT i1 OBITh BIIO’KEHHBIMH YCIIOBHBIE OTIEpaTOPhI?

-
D

. MoryT i1 OBITh BIOYKEHHBIMU ITUKJIIBI?

-
~

. B 4em npeumy1iecTBO BO3MOKHOCTH BETBIICHHUS B IpOrpaMmax?
. JIns wero ucnonb3yetcs oneparop break?
. Jln1s1 gero ucnonb3yeTcs oneparop continue?

N B
O © ™

. Kakue anemenTsl O0JI0K cXeM BbI 3HaeTe?

11.11. JIlutreparypa.

OcHoBHas JInTeparypa

1. Croucok JIuTepaTypbl, JOCTYIHbIC KHUTH M HeoOxoaumbie mocodus mis JIP OIl pasmeriensr Ha
caiite Www.sergebolshakov.ru ua crpannuke “2-i k CYIL”. ITaposs s J0CTyIa MOKHO B3STh Y
MPEIoIaBaTeNIsl HJIU CTAPOCThI TPYIIIIHI.

2. Kepnuran b., Putun JI. K S3b1k nporpammupoBanus C, 2/3-e uznanue: [lep. c anria. — M. : U3zna-
tenbekuit oM “Bunbsamc”, 2009. — 304c.: wi. — [ap. Tur. anr.
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Kacrok, C.T. Kypc nporpammupoBanus Ha sizbike Cu: koncrekT yekiuit/C.T. Kaciok. — Yemns-
ounck: M3narensckuii nentp FOYpl'Y, 2010. — 175 c.

MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — BxoauTh B cOCTaB AUCTPH-
oyrusa VS. HyxHo o0si3aTenbHO pa3BepHyTh ipu ycraHoBke VS!). Wm online B UurtepHer.
C.O.boukos, JI.M.Cy066otun f3bIk iporpammupoBanus Cu JIJIsl IEPCOHATBHOTO KOMITBIOTEPA, M.:
"Pamno u cBsa3p", 1990.- 384 c.

Opunnang A. 5. UadopMaTnka 1 KOMIBIOTEpHBIE TeXHOIOTHU: OCHOBHBIC TEPMUHBI: TOJIK.CJIOB.:
Bbonee 1000 6a30BbIX MOHSATHI U TEPMUHOB. — 3-¢ U3/., uctp. u non./ A.5l ®pumiann, JI.C. Xana-
mupoBa, W.A. Opumnanng — M.:0O00 «M3parensctBo Actpenby: OO0 «M3marenbctBo ACTY,
2003. -272 c.

JlonotHuTEIbHAS JINTEPATYpa
OOmmee MeToanyeckoe mocodue mo Kypey it BeinonHeHus JIP u /I3 (cm. Ha caiire 1-if xypc
www.sergebolshakov.ru) — cMm. kHOTNIKY B KOHIIE Kax10r0 pa3zaena caiira!!!
Kepnuran b., Purun /1. K36 SI3b1x nporpammupoBanust Cu.\[lep. ¢ anri., 3-e usn., ucmp. - CIIO6.:
"Hesckuii quanekt", 2001. - 352 c.: ui.
JIpyrue MeTouuecKrue MaTepratbl 1o TUCIMILINHE ¢ caiita Www.sergebolshakov.ru.

10. KoncnekTo! Jiekiuii o nucuuruinHae “OCHOBBI TPOrpaMMHUPOBAHUS .
11. ITon6ensckuii B.B. A3pik Cut+: YuebHoe nocodue. — M.: ®dunancel 1 cratuctuka, 2003.
12.5. TlonGenbckuii B.B. Cranmaptheiii Cu++: YuyeObHoe nmocobue. — M.: @UHAHCHI U CTATUCTHUKA,

2008.

13. T'. llunar “C++ bazossiit kypc™: Ilep. ¢ anrn.- M., U3parensckuit 1om “Bunbsamc”, 2011 . — 672¢
14. T. unar “C++ PykoBoactBo it HaunHatouux” : [lep. ¢ anra. - M., U3natensckuii 1om “Buib-

amc”, 2005 . — 672c¢

15. T'. llwnar “Tlomasiit cipaBouHuk o C++7: Tlep. ¢ anrn.- M., U3parensckuit nom “Buibsamc”, 2006

r. — 800c

16. beepn Crpayctpyn "A3bik nporpammupoBanus C++"- M., bunom, 2010 T.

12.11. BoaBauku nas JIP, nemoncrpauun JIP u /13.

12.1.11.11. BoaBaHka AJsl TJIABHOTO MOJYJIsI ¢ MAaTeMaTH4YeCKOH 0MOJINOTEeKOI

Hy>xHo co3aath mycToit mpoekT B MS VS, kak onucano Boime (pasaen 3.4 u 3.5), CKonmupoBaTh
yepes Oydep oOMeHa B HETO TEKCT JAHHOTO MpUMepa MPsIMO U3 TeKCTa TAHHOTO TOKYMEHTA, OTJIaIUTh
ero (Pazgen 3.11), pycudumupoBars (11.3.5 ) KOHCOTBPHOE OKHO W BBINOJHHUTH MOMIAroBO. BrIOpaTh
OJIMH U3 cI0cO0O0B BETBIICHUS B MPOrpaMMe (IIepeXo/Ibl WITH MepeKIoYaTens). HeHy»)Hoe MOXKHO yaa-
JUTh.

#define _USE_MATH_DEFINES

// ToakntoueHne BUbnmnoTekn MaTeMaTUHECKUX PyHKLN
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{


http://www.sergebolshakov.ru/
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/11 n.

system(" chcp 1251 > nul");

// 30eCb pacrnonoXuTb TEKKCTbI MPUMEPOB 13 MY
system(" PAUSE");

12.2.11.11. BoaBanka aJjsi AemoHcTpanuu JIP uim pa6oTsl Ha ceMUHape

Hy>xHo co3nath myctoit npoekt B MS VS, kak onucano Beimie (paszaen 3.4 u 3.5), CKonupoBaTh
yepe3 Oydep oOMeHa B HETO TEKCT JAaHHOTO ITpUMeEpa MPsIMO U3 TEKCTa IAHHOTO JIOKYMEHTa, OTJIa/IUTh
ero (Pazmen 3.11), pycuduumpoBats KOHCOJILHOE OKHO H BBITIOJIHUTH ITOIIAr0BO.

#define USE_MATH_DEFINES

// ToaxkntwyeHne 6MbAMOTEKM MaTeMaTUYeCKUX OYHKLUA
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

// /] n.

system(" chcp 1251 > nul");

// 38ecb pacnosioxuTb TeKCTbl MpumepoB u3 MY
[1717771777777177777777771717777

// 1-i CMOCOB pnA AemMOHCTpauuuM U 3aHATUN

// BNA UCNONIb30BaHUA MOXeT 6biTb BblbpaH OAMH WM BTOpOM cnocob (B3aumouckiwyawwme!)

goto METBEGIN;
// HAYANO

/1
METBEGIN:; // MeTKy nepeTawuTb K Hadany COCTaBHOrO onepaTtopa MNNpoBepAeMoro nyHKTa wWauM 3a-
AaHuA
{
// n 5.6
//
goto METEND;} ;
/] 2

{// n5.7
goto METEND;} ;

/] ...

{
//
goto METEND;} ;
/] ...
// KOHEL,
METEND:; // MeTka KOHUa npoBepKM
// 2-n CMNOCOBb pnAa JeMOHCTpauuu U 3aHATUNIA

char SW;

// BbiBOA MeHH

printf("1. M. 5.6\n");

printf("2. M. 5.7\n");

/] .

// BbI6pPATb HYXHbIA MYHKT MEHH
printf("BuibepeTe NyHKT MeHw:\n");
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SW = getchar(); // Bsog HaxaToW Kiaasuwm
// Tepeknw4yaTenb

switch ( SW)
{
case '1':
{
printf("Boibop 1!\n");
// npoBepsemasa nporpamma

// n.5.6
break;
}
case '2':
{

printf("Bseibop 2!\n");
//npoBepaemas nporpamma

//n.5.7
break;

}

case '3':

{
printf("Boibop 3!\n");
break;
break;

}

default:

{
printf("Bbibop no ymondanuw!!\n");

}

¥

system(" PAUSE");
}

12.3.11.3. BoaiBaHka ¢ MeHIO, BLIX0JI0M U BO3BPATOM B MEHIO

B manHOM paszzene MpUBOAMTHCS TEKCT “O0JBAHKH C MEHIO, BO3SMOXXHOCTBIO BBIXOJIA U3 TIPO-

rpaMMbl U BO3BpaTa B MEHIO™

#define _USE_MATH_DEFINES

// MoakntoyeHne 6MGNMOTEKN MaTEMATUYECKUX DYHKLIMIA
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/1 1] n.

system(" chcp 1251 > nul");

// 3aecb pacnonoXuTb TEKCTbI MPUMEPOB u3 MY
T T

// 1-1 CNNOCOB anst AeMOHCTPaLUK U 3aHATUI

// ANs NCNonb30BaHUA MOXET ObITb BbIOPaAH OAMH UK BTOpOI cnocob (B3auMounckovatoLme!)
goto METEND; // MNpwu ncnonb3oBaHum 2-ro criocoba !!!
goto METBEGIN;

// HAYAJIO
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/l'1
METBEGIN:; // MeTKy nepeTawmTb K Ha4yaay COCTaBHOro onepatopa NnpoBEPSiEMOro NMyHKTa Wav 3agaHust
{
// n5.6
/l
goto METEND;} ;

/12

{//nb57
goto METEND;} ;

/...

{
//
goto METEND;} ;
/-
// KOHEL,
METEND:; // MeTka KOHLa NnpoBepKu
// 2- CMOCOB ansi AEMOHCTPALIMN U 3aHSATUIA

char SW;

MENU:;

// BbiBOA, MEHI0

system (" CLS");
MENU2:;

printf("1. M. 5.6...\n");
printf("2. M. 5.7...\n");
printf("3. M. 5.8...\n");
/] ...

printf("e. Bbixog ...\n");
printf("0. MeHto ...\n");

I .

// BbIGPATb HYXXHbIN NMYHKT MEHIO
printf("BbibepeTe nyHKT MeHio:\n");

SW = getchar(); // BBoa HaXkaToi KraBuLLK
// NepekntoyaTenb

switch ( SW)
{
case '1":
{
printf("Beibop 1'\n");
// NpoBepsieMasi NporpaMmMa - Mocsie 3TOro NyHKTa 3aBepLUeHNE NPOBEPKM U Nporpammbl !!
// n.5.6 ...
break;
b

case '2":

{
printf("Beibop 2!\n");
//npoBepsieMas nporpamMMa - Nocse 3TOro MyHKTa BbIXOA B MEHIO
//n.5.7 ...
// system (" CLS");
SW = getchar(); // C6poc ENTER
goto MENU;
break;
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b

case '3"

{
printf("Bbibop 3'\n");
//npoBepsieMas nporpamMMa - MyHKTa BbIXOJ B MEHIO C COXPaHEHWEM pe3y/bTaTa
//n.5.8 ...

SW = getchar(); // C6poc ENTER
goto MENU2;
break;

by

case '0":

printf("menu\n");

// Tlocne 3Toro NyHKTa O4MCTKa M BO3BPaT B MEHIO
SW = getchar(); // C6poc ENTER

goto MENU;

break;

break;

}

case 'e":

{
printf("Beibop e '\n");
// Tlocne 3Toro NyHKTa BbIXOA4 U3 MPOrpaMMbl
exit (0);

default:
{

printf("Beibop no ymonuanuo!'\n");
¥

system(" PAUSE");
b

12.4.3.19. BosiBaHKa ¢ MeHI0, BLIX0/I0M M BO3BpaTOM B MeHI0 11 /(3

#define _USE_MATH_DEFINES

// MoakntoueHne 6UBNNOTEKM MaTEMATUYECKMX (DYHKLNIA
#include <math.h>

#include <stdio.h>

#include <process.h>

#include <process.h>

#include <string.h>

#include <malloc.h>

#include <stdlib.h>

#include <time.h>

#include <io.h>

/// BPEMEHHO 3AKOMEHTUPOBAHO #include "header.h"
extern int Counter;

void main(void)

{

/1] n.

system(" chcp 1251 > nul");

// 30ecb pacnonoXuTb TEKCTbI NPUMepoB 13 MY
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T

// 2-i CNOCOB ans AeMOHCTpaLun 1 3aHATUM
char SW;

MENU:;

// BblBOA4 MEHIO

system (" CLS");

MENU2:;

printf("1. M. T3 5.1.1 ...\n");
printf("2. M. T3 5.1.3 ...\n");
printf("3. M. T3 5.1.3 ...\n");
printf("4....\n");

printf("*. M. T3 5.X.X ...\n");
I ..

printf("B/y/e. Bbixog ...\n");
printf("0. MeHto ...\n");

I ...

// BbIBPATb HYXHbIN MYHKT MEHIO
printf("BbibepeTe nyHKT MeHto:\n");

SW = getchar(); // BBoa HaxaToi KnaBuLLK
// NMepekntoyatenb

switch ( SW)
{
case '1":
{
printf("Beibop 1\n");
// NpoBepsieMasi MporpaMma - Moc/e 3TOr0 NyHKTa 3aBepLUEHME NPOBEPKUN U Nporpammbl !
// n.5.6 ...
break;
b

case 2"

{
printf("Beibop 2!'\n");
//npoBepsieMas nporpamMmma - nocne 3Toro MyHKTa BbIXOA4 B MEHIO
//In.5.7 ...
// system (" CLS");
SW = getchar(); // C6poc ENTER

goto MENU;
break;

b

case '3"

{
printf("Beibop 3'\n");
//npoBepsieMas nporpamMma - MyHKTa BbIXOA B MEHIO C COXPAHEHMEM pe3ysibTaTta
//n.5.8 ...

SW = getchar(); // C6poc ENTER
goto MENUZ2;
break;

by

I

/// WabnoHbl ang case

/*
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case "*":
{
printf("Bbibop *!\n");
//npoBepsieMasi MporpaMma - MyHKTa BbIX0oA B MeH0 6e3 coxpaHeHus pesynbTaTta
//n.T3 ...

SW = getchar(); // Cébpoc ENTER

goto MENU;
break;
b
*/
/*
////] WabnoH c ounctkoi pesynbtata !l ybpaTb KOMMEHTapuM 1 3aMeHUTb *
case "*":

{
printf("Beibop *\n");
//npoBepsiemasi nporpamMma - MyHKTa BbIXOA4 B MEHIO C COXpaHEeHWeM pe3yrnbTaTta
//n.T3 ...

SW = getchar(); // Cépoc ENTER
goto MENU2;
break;

b

*/
//////y6paTb kOMMeHTapuu

M

case '0":

printf("menu!\n");
// Mocne 3Toro NyHKTa O4MCTKa U BO3BPAT B MEHIO
SW = getchar(); // Cpoc ENTER
goto MENU;
break;
break;
}

case 'y":

case 'e":

case 'B":

{
printf("Beibop B '\n");
// Tlocne 3Toro nyHKTa BbIXOA U3 MPOrpaMMmbl
exit (0);
default:

printf("Beibop no ymonyanuio!'\n");
h

system(" PAUSE");
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[Tpu BKJIFOUYEHHUH B IPOEKT CBOETO 3arojioBoYHOrO (haiiia "header.h" HysxHo ero co3mars, mo-
KITIOYUTH B MPOEKT U yOpaTh ciemiu (//) B ero BpeMEHHOM OTKJIIOYEHUHU B Havaje 3TOro pparMeHTa.
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