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1. 1. Hean gadopaTopHoii padoTsl Ne2 o qucummaune OI1 - 'YUMI

Lenbto gannoi JIP no puctumiune Ol siBnsieTcs noayyeHne HavyaabHbIX 3HAHUN U YMEHUHN JUIs
MIPOrpaMMHUPOBAHUS PA3BETBISIONINXCA MPOrpaMM Ha s3bike mporpammupoBanust CU. CtyaeHThl uc-
MOJIB3YIOT KOHCOJIBHBIC TPOEKTHI W OTJIAXXKHUBAIOT MPOrpaMMBbl B cpene mporpammupoBanust MS VS
2005/2008/2010. CtymeHTbI 3HAKOMSITCS € OIIepaTopaMy BeTBJICHUS (YCIOBHBIMU U UKIMYSCKUMH ), BbI-
MOJHSIOT OTJIAZKY MPOrPaMMBI [0 CBOEMY BapHaHTY U MOJYYarOT UCIIOTHUMYIO IPOTPaMMy, TOTOBYIO K
BBINOJIHEHUIO, 0OPMIISIOT oTueT 1o JIP u 3amumaror ero.

2. 2. llopsiioK BBIOJTHEHHUS J1a00PATOPHO PadoThI

1. Tlo3HakOMUTBCA C COACPIKAHUEM METOAMYECKUX YKa3aHUW U OCHOBHBIMH moHATHsIMU JIP (pa3-
nensl 3 u 4)

2. IlpopaboTaTh MOPSAAOK BHINOJHEHHS paboThI (pasnen 5).

3. Co3aarh KOHCOJIbHBIEC IPOEKTHI AJISl MPOBEPKHU MPUMEPOB U BhIMOTHEeHUS 3a1anus JIP( pa3aensr
3,4).

4. TlpoBepuTb B JaHHOM IIPOEKTE MPUMEPHI U3 METOUYECKUX YKa3aHUM, BBIMOJIHUB UX B OTJIa/-
YUKE B IMOIIArOBOM pexxume (pasuen 4).

5. Hamnwucates nporpammy 3ananuii JIP no BapuanTy, BEIIaHHOMY IIpenoaBaTesieM U OTIaIuTh ee
(pazmen 5).

6. IIpomeMoHCcTpUpOBaTH pabOTY MPOTrpamMMBbl MIPEMOAaBATEIN0 B PEXKUME OTIAAUMKA IO [Iaram 1
HU3MEHSEMBIMU TIEPEMEHHBIMHU.

7. TloxroroButs otyeT no JIP mo npeacraBneHHoMy madiony (paszaen 8).

3ammtuts JIP ¢ mpegocraBiieHreM oT4eTa M OTBETAMH Ha KOHTPOJIbHBIE BOIIPOCHI (paszei 8,9).

®©

9. Jlnst mpOBHHYTHIX CTYACHTOB BBIMIOJIHUTD 33JIaHUS JIJIS JIOMOJHUTEIIBHBIX (HE00sS3aTeIbHBIX )
TpeOOBaHUI U TaKke 0TOOpa3uTh UX B otdeTe 1o JIP (pazmen 7).

3. 3. OcHOBHBIE OHATHSA

B Teoperudeckoli yacTu onmucaHus J1a0OPaTOpPHON paOOTHI BBOASTCS OCHOBHBIE IMOHSTHS U Pac-
CMaTPUBAIOTCS IPUHITUTIBI TSI pAOOTHI C MUKINIECKUMHU U YCIOBHBIMH OTIEPATOPAMHU Ha SI3BIKE TIPOTpaM-
mupoBanusa CHU.

3.1. 3.1 Pa3BeTBMII0IINECS BBIYHCIUTEIbHBIE MPOLECCHI.

TpaauLIMOHHO OmEepaTOpbl BHIMOJIHSIIOTCS MOCHeqoBaTeNbHO (MamuHa Triopunra). OgHako pe-
aJIbHO MOCTPOUTH 00JIee UM MEHEE CIIOXKHYIO0 IPOrpamMMy, HMEIOILYI0 JUHEHHYIO MOCIIEI0BATEIbHOCTD
BBIITOJIHSIEMBIX ONEPATOPOB HEBO3MOXKHO. JlJI1 3TOr0O, MOMUMO ONEPATOPOB BBINOJHSAIOIIMX HEIOCPE/-
CTBEHHBIE BBIYUCIICHUS (HAIOMHUM — OIE€paTOpPhl MPUCBAUBAHUS 3HAYCHUI) B A3BIKAX IPOrPaMMHUPOBa-
HUS TPEyCMaTPUBAIOTCS ONEPaTOPhl yIPaBIECHUS UITH, 00Jiee TOUHO, OTIEpaTOPHI, YIPABISIOLIUE MTOCIIe-
JIOBATEJIbHOCTBIO BBIIIOJIHEHUS! IPYTUX ONEPATOPOB MPOTPAMMBI.

Bo3MoskHbBIE BapUaHThl U3MEHEHUSI TIOCIIEJ0OBATEILHOCTH BBIIOJIHEHUSI ONIEPATOPOB CIEAYIOIINE,
OHH 00YCJIOBJICHBI PeaTbHBIMU MOTPEOHOCTIMU POTPAMMHUPOBAHUS, & IMEHHO:
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e HeoOxonumocTbio 0€3YCIOBHOIO MEPEX0/1a K BHIIIOJHEHUIO APYTOro orepaTopa, Halpumep 3a-
BEPIIAOIIEro MporpaMmy (0e3yCIIOBHBIN IMTEPEeXo0/1 Ha METKY ).

e Heo0xoaumMocTh BBIOOpA albTEPHATUBHBIX ITyTEH BBIMOJIHEHUS MPOTPaMMBbI (YCIOBHBIN orepa-
TOP U OIepaTop MEePeKII0YaTelh BBIMOJHEHHUS TPYIII ONIEPaTOpPOB).

¢ Heo6X0auMOCTh MHOTOKPATHOTO MOBTOPEHUS MOCIIEA0BATEILHOCTH ONEpaTopoB ( onepaTopbl
LUKINYECKOTO TIOBTOPEHUS).

e BpI30B MOBTOPSIOLIEHCS MOCIEA0BATENLHOCTH ONEPAaTOPOB, HACTPAUBAEMBIX Ha 3apaHee BblJe-
JICHHBIE TapaMeTphI (BBI30B MPOLEAYDP U PYHKUHU).

PaccmoTrpum npumeHHuTeNnbHO K 361Ky CU mperycMOTpeHHbIE B HEM OIlepaTOphl YIPaBICHHUS.

3.2. 3.2 BesyciioBHblit mepexoj ( goto )

Jiist 6e3yCcI0BHOTO Tepexo/ia yIpaBIeHUs K IPyroMy olepaTopy MporpaMMBbl, He SBIISOIIMMCS
CJIEYFOIIUM T10 TTOPSIIKY, UCTIONB3YeTCs Oneparop goto. MecTo mporpaMmsl, B KOTOPOE OCYIIECTBISIETCS
niepesiaya ynpaBJieHuUs, 3a1a€TCsl CIISIMAaIbHON MEeTKOM. MeTka 3aaetTcss MMeHeM (MICHTU(HUKATOPOM) U
pasMeniaercs nepes onepaTopoM, K KOTOPOMY MBI XOTUM Tiepeitu. [Ipu3HakoM METKH SBISETCS ABOE-
TOYHe, KOTOpoe 0e3 mpobdena pazMemaetcs 3a MeTkor. @opMalibHO 3TO BBITISIUT TaK:

goto <MeTKa>;
<MeTKa>: <omepaTrop>;

Hwke npuBeieH ¢pparMeHT mporpaMmel, B KOTOPOM ucrob3ytoTcest Mmetku (Lab0, Labl) u onepa-
TOpBI O€3yCIIOBHOM Niepeaaun ynpasieHus goto. Onepatop nepeaauu ynpasieHus Ha MeTKy Lab0 3akom-
MEHTHPOBaH, TaK KaK IIPH €ro MCIOJb30BaHUH BOZHUKAET OCCKOHCUHBIHN IIUKIT — BHITIOJTHCHUE IPOTPAMMABI
HUKOTIa HE OCTAaHOBUTCS.

// nepexonm m MeTKa

printf ("Hauano nporpamwmsi! !'\n") ;

Lab0:

goto Labl;

printf ("Hukorma He neuaraercs!!!\n");

Labl:

// goto Lab0; // BeCKOHeYHBI LMKJI — BaKOMEHTHPOBAHO!
printf ("lepexonum crioma'!!\n") ;

Omneparopbl 0€3yCIIOBHOU Iepeayu yInpaBJIeHUsT UCTOIB3YIOTCS B mporpammax Ha CU/CU++
TOJILKO B MCKIIIOYMTEIBHOM CiTy4ae. Bo-TiepBbIX, JOKa3aHO, YTO JIFOOOW alTOPUTM MOKHO peain30BaTh
0€3 MCIOJIB30BaHUS ITOTO ONEPaTopa, a, BO-BTOPBIX, €r0 MPUMEHEHHE MOXET MPUBOJUTH K CIIOKHBIM
JUTS TIOMCKa omrOKaM. B Hammx mpumepax, Uit OpraHu3aiyy [UKIOB MBI TIPOJIEMOHCTPUPYET UCTIONb-
30BaHME ITOTO OIepaTopa.

3.3. 3.3 BerBienne u onepatopsl BeTBaeHus (if - else)
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YacTo B mporiecce mporpaMMHBIX BEIYUCIICHHH, B 3aBHCUMOCTH OT JIOTUYECKHUX YCIIOBHIA, OTIpeie-
JSIEMBIX TIEPEMEHHBIMHU MPOTPAMMBbI, HEOOXOUMO BBITIOJHATH JIMOO OJHH, TUOO Apyrue ACHCTBUS. Xa-
pPaKTEpPHBIM MPUMEPOM MOKET CITYKUTh POrpaMMa, JIJIsl BBIYMCICHUSI KOPHEH KBaJAPAaTHOTO yPaBHEHHSI.
B 3aBucuMoOCTH OT 3HAUEHUS JUCKPUMHWHAHTA MbI ITOJIy4acM f185(0]0) IIGfICTBI/ITCJIBHBIG, JII/I6O KOMIIJICKCHBIC
3HAYEHUS KOpPHEN ypaBHEHUS (IPUMEP TaKOH MPOrpaMMbl Mbl pACCMOTPUM HUXKE).

VYcnosubiil onieparop (if - else) mo3BossieT caenarh NPOBEPKY U 0OECIIEYNBAET BETBJICHHE B MPO-
rpamme. B ycioBHOM oreparope mpoBepsieTcsl JIOTHYECKOE YCIIOBHE U, B 3aBHCUMOCTH OT pe3yJIbTara
BBITIOJTHSIETCSL THOO OJTHA TPYIINAa OMEepPaTOpoB (COCTaBHOM omeparop B OOIIeM ciydae), JnOo Apyras
rpyIIa OnepaTopoB (COCTABHBIX OMepaTopoB). DopMamn30BaHO ATO MOXKET OBITh 3aITMCAHO TaK:

if (<noruveckoe yciaoBue>)

{ <cocTaBHOIi OMePaTOP, BLIMOJTHSIEMbI IPH HCTHHHOCTH YCJIOBHSI>}
[else [if]

{ < cocTraBHOIi onepaTop, BHINOJHAEMbIii IIPH J0KHOCTH YCJIOBHUS >} |
;

Bropas yacTh yciaoBHOTO onepaTopa HeoOs3aTenbHa, B TOM CIIydae B MPOTPaMMeE BBITOTHSICTCS
COCTaBHOM OIepaTop Mpu UCTUHHOCTH YCJIOBUS, B IPOTHBHOM CITy4ae HUKaKHUX JCHCTBUI MPOCTO HE MPO-
u3Boautcs. [Ipumep yciaoBHOTO orniepaTopa JUisi CpaBHEHHUS JIBYX MIEPEMEHHBIX, B KOTOPOM TI0 Pe3yJibTa-
TaM CpPaBHEHUS BBIBOJUTCS TEKCT O TOM, KaKasi U3 TIEPEMEHHBIX OOJbIIIe:

// ycnoBHbI onepatop (MakCMMyM U3 ABYX NEPEMEHHBIX)
inta=>5;
intb =3;
if (a > b) // MNpocToe ycnosue
printf(" a>b '\n");
else
printf (" a<=b I\n");

Y c0BHBIE OIEpaTOPBI MOTYT OBITh BIOXKEHBI, BHYTPH OJJHOTO OTIEpaTopa, B T€JIe COCTABHOTO OTIe-
paropa pa3MeIarTcs Jpyrue. ITo MOKa3aHo Ha MPUMEpPEe, B KOTOPOM, TIocie else, BCTaBIsAeTCS HOBBIM
YCIIOBHBIN OIIEpaTop:

if (a>Db)
printf(" a>b '\n");
else

{

if (@ < b) // BNOXEHHbIN YCNOBHbIN onepaTop
printf (" a<b "\n");

else

printf (" a=b '\n");

b

Hpyroii npuMep yCiI0BHOTO ONEPATOPA CO CI0KHBIM YCIIOBUEM:

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

{ iMas[i] = 0; Flag = false;} // Ctapwum anemeHTamM MaccmBa NpUCBOEHO 3HayeHue 0
else

{ iMas[i] = iMasB][i]; Flag = true;}; // Mnagwum snemMeHTam maccuea - iMasBl[i]
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3.4. 3.4 YcioBHas1 onepanys/BblpakeHne

YciioBHOE BhIpayKEHHE/ YCIOBHAS ONEPAIUsl — MCIIOIb3YETCs JIJIS allbTEPHATUBHBIX BHIYUCIICHUM.
KoHCTpYKIIHS YCAOBHOTO BhIpaKeHUs (IIPABHUJIO 3aITUCH):
<YCNOBHOE BblpaxKeHue> :=(<noruyeckoe ycnosmue>)?<BbipaxkeHue 1>:<BblparkeHue 2>

Cwmbica yeroBHOM onepanuu: CHavyana BRIYUACIAETCA <JIOTHUYECKOE YCIOBUE™> U, €CJTM OHO UCTUHHO, TO B

omnepanuu yyactByet <Bblpakenue 1> unaue <BpIpaxeHue 2> .

<ycnosue> - yCIIOBHOE BhIpaKkeHHE (BhIuKciieHue true win false).
[TpuMepb! yCIIOBHOTO BBIPAKEHHSI U OTICPALIUU:

// TNpumepbl MCNONb30BaHUA YCJIOBHOW ornepauuu
int x =5 , y =3 , z =0;

// Wcnonb3oBaHue yC/IOBHOW onepauuuM B onepaTtope MnpucBauBaHUA
z = ((y > x)?y:x); // Bbuucnenume z = max{x,y}

// B Bbi3oBe ¢yHKUMU: MeYyaTb MaKCUMAJIbHOro U3 X U y

printf("Makc.u3 x = %d m y=%d paBHO-> %d\n" ,
X, ¥, ((y>x)?y:x));

PesyanaT MNPUMCHCHH: YCIIOBHOI'O BBIPAKCHUA!
Makc.u3 x = 5 u y=3 paBHO-> 5

3.5. 3.5 Mepekarwuaresn (switch - case)

[Mepexmrouarenu (SWitch - case) mo3BoisIOT caenaTh BHIOOP M3 MHOKECTBA allbTEPHATHB. 31€Ch
JUIS KPATKOCTH MBI UX paccMaTpuBaeM oueHb KpaTtko. C HuMH Oojiee oApOOHO MOKHO MTO3HAKOMUTHCS
B PEKOMEHJIOBaHHOU JiuTepaType. PopMaIbHO KOHCTPYKIMS MTEPEKITIOUATENS UMEET BUL:

switch (<Brpaxenne>) {

Case <koncT-BHpP 1>: <CocTaBHOWM onepaTtop 1>

Case <xoucT-Bep 1>: <CocTaBHoW onepaTop 1>

default: <CocrasHoit onepatop K >

}

Kpatko mosicHuM ciienyroiee: B 3arojoBke ornepatopa (SWitch) mposepsieTcs 1e0YUCIICHHOS BbI-
paskeHue (y HacC mpocTo - NUM); B 3aBUCUMOCTH OT YKCJIA BBIIOJIHIETCS CPABHEHUE C KOHCTAHTOU yKa-
3aHHOI1 MOCJIe YacThi0 BBIOOpPA ( CASE); eCiiM 3HAUCHHUS COBIAIAI0T, TO BBIMOJIHSICTCS TPYIINa ONIepaTopoB
nocie case. /lanee nmociie10BaTEIbHO BBIIOJIHSAKOTCS BCE OIEPATOPBI, KOTOPBIE PACIIOIOKEHBI B JAHHOM
nepekIovaresie (BHe 3aBUCUMOCTH OT CPaBHEHHIA CASE), €CITU TaKOe BBIMOJIHEHHE HE MPEPhIBACTCS C MO0-
Mmortisio oreparopa break. Ecnu takoit onepatop (break) Bctpetuscst B TeKCTe, TO Jajiee BBIMOIHACTCS
orepaTop, KOTOpBIM clieqyeT 3a nepekitoyareneM. Eciau coBnajgeHuil ¢ KOHCTaHTaMu Case BOOOIIE He
OBbLIO, TO MPH HAJTWYHUHU BBIMOJIHIETCS TPYIIIA OMEepaTopoB, KOTOpas CIIEAYET 3a KIIFOYEeBbIM cJ0BoM de-
fault, u nmpoBepku npekpararTcs. Huwke NpuBOANTHCS TMPUMEP MEPEKIIOYATEIIS, B KOTOPOM 3HAYCHHE
IIEPEMEHHON NUM IIPOBEPSIETCS MOCIEI0BATENBHO C KOHCTaHTaMH 1, 2, 3.
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// NepekntoyaTtens
int num = 2;
switch ( num)
{
case 1:
printf("Boibop 11\n");
break;
case 2:
printf("Beibop 2'\n");
case 3:
printf("Bbibop 31\n");
// break
break;
default:
printf("Bbibop no ymonuanuio!'\n");
h
Pe3ynbrat paboThl JAHHOTO TEKCTA TaKOH (MpOaHATU3UPYUTE, MOYEMY TaK):
Bribop 2!
BriGop 3!
Ecnu st cpaBHEHMs 3a1al0TCst CUMBOJIBI (Y Hac - K'):

// TNepeknwyaTenb AnaAa CUMBOJIOB
char csimb = 'X';
switch ( csimb)
{
case 'I':
printf("Boibop I!\n");
break;
case 'X':
printf("Beibop X!\n");
case 'N':
printf("Boibop N!\n");
// break
break;
default:
printf("Bbibop no ymonyauuw!!\n");

}s
To nmomyuum:
Boibop X!
Bbi6op N!
Ana npojonkeHWs HaxmuTe nwbyw Knasuuwy . . .
B meroamueckom nocobuu [6] B pa3aene 8 mocMOTpHTe, OKaIyHCTa, KaKk 0popMIIsieTcs B OJI0K-
CXeMax OIepaTop MEePEKII0YaTeNb.

3.6. 3.6 Muxusi (for, while, do)

[{ukiel — 3TO (hparMeHThl MPOrpaMMbl, KOTOPBIE I JOCTUKEHHS pe3yiIbTaTa HYy>KHO IOBTOPSITh
MHOT'OKpPaTHO. LIUKIIBI coep:KaT TpU OCHOBHBIX JJIEMEHTA:
e HauanpHble yCI0BUSA LIMKIIA, BBIIOJIHAEMbIE OJHOKPATHO JJI Hadasa [UKia

e Teo NMKJIA — OBTOPSIOLIUECS ONIEPATOPHI;
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L YCHOBI/IC, IMPOBEPAIOUICC 3aBEPIICHUE U TPOJOJIHKCHUC HUKITNIYCCKUX HOBTOpeHHfI.

B 3aBrcHMOCTH OT TOTO KaK B MpOTrpaMMe 3aIicanbl 3TH dseMeHTsl, B CU npeiaratorcst omnepa-
TOPBI IUKJIA PA3IMIHOTO BH/A: TOBTOPHUTH 3a1aHHOE YuCIIo pa3 (for), moBTOpUTH MOKa HCTHHHO YCIOBHE
(while) u BeImONHKUTE, IpOBepHB ycnoBue mpoaomkenus(do - while). Bo Bcex cinydasx HauanbHbIE yCII0-
BHISL [IMKJIA MOTYT OBITh 3a/IaHBI OTIEPATOPAMH MPEIBAPUTETHHO. Y CIIOBHE MPOIOJIKEHHUS 3aIUChIBACTCS B
CaMUX orepaTopax IHKiIa. Teno KA 3a/1aeTCs B BUJIE COCTABHOTO OMEPaTOpPa, KOTOPBIH MOXKET BKIIFO-
YaTh U JIPYTHUE OMEPATOPHI UKJIA U TUPEKTUBBI OMIUCAHHS TIEPEMEHHBIX. TaKue MUKIIbI HA3bIBAIOTCS BIO-
xeHHbIMU. [IpuBeeM MpUMEphI pa3IHYHBIX OTEPATOPOB IIUKIIA.

B omneparope nukia for mis ynpaBineHus HUKIOM B €r0 3arojiOBKe 331al0TCsl TPH COCTABIISIONINE,

€.

paszieNeHHbIe 3HAKOM ““;” — TOYKa C 3alsiTol: 3aJaHne Ha4aJbHOTO 3HAYCHHE MEePEMEHHOHN yIpaBIIeHUS
IUKIIOM (MO)KeT AK€ BKIIFOUATHCS €€ oanaHHe); IMPOBEPKaA YCIIOBUA TPOAOJLKCHUA ITUKIIA U I'PYyIIIa OIIc-
pPaTopoB, BHIMOIHAEMBIX MOCIIE 3aBEPIICHUS] KK/IOTO IIara IUKiIa nepea npoBepkoit ycnoswus. [Ipuse-
JICHHBIM HUXKE MUK (€ro TEJI0 — OMEpaTop IMeYaTH) BRITOIHACTCS S5 pa3 A | oT 1 10 5 BKIIFOUYUTEIHHO C
mrarom 1 (i++). Jlanee BBIMOIHACTCS CIACTYIOIMIA OIIepaTop, PacioI0KEHHbIH MOCIIe Teja IUKIIA.
// Uukn for

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

{
printf("LLar uunkna(for) - %d\n" , i);
b
/] inn
for (inti=1 ;i<=5;i++, k=10, j++ ) // HECKONbKO BbIpAXXEHNN
{
printf("LWar unkna(for) - %d\n" , i); // Teno uvkna };

B oneparope 1ukia While cHauama mpoBepsieTcst yCIOBHE MPOIOKEHHUS IMKIIA, YKa3aHHOE B 3a-
rosoBke. Eci yciioBre MCTHHHO, TO TEJO IMKIA BBIMOJHACTCS, a 3aTEM CHOBA IPOBEPSCTCS] YCIOBUE
npoaonkeHus. Korma ycranaBnuBaeTcs GakT J0KHOCTH YCIOBHS, TIOBTOPHI TeJla IUKIIA TPEKPAIIAIOTCS.
[TpuBeneHHbIH HIDKE UK BhITONHSAETCs 5 pa3 st K ot 0 1o 4. (3ameTbTe, mocieaHee 3Ha4eHue K paBHO
5-1u). Jlanee BBIMOTHSICTCS CIACAYIOIIHIA ONIEPATOP, PACIIOIOKEHHBIHN MOCIIE Tela [UKIIA.

// Uukn while
intk =0;
while ( k < 5)

{
printf("LLUar uskna (while) - %d\n" , k);
k++;
by
B omnepatope nukiia do cHavana 0THOKpAaTHO (BCera) BHIOJIHSAETCS TENO IUKIIA, a 3aTeM MPOBe-
psieTcs ycioBHe mpoaoipkeHus nukia (while), ykasannoe nocne tena. Eciu ycioBue HCTHHHO, TO TEJO
IIUKJTa CHOBA BBITIOJTHSETCSI, a 3aTeM CHOBA IPOBEPSIETCS YCIOBHUE Mpo1oybkeHus. Koraa yctanapnmBaeTcst
(bakT JI0)KHOCTH YCJIOBHSI, IOBTOPHI TeJa IMKIJIA MpeKpaliaioTcs. Jlanee BHIIOIHAETCS CIeTyOIMNA one-
paTop, pacIoJIOKEHHBIH 1mocJie Tena uKiIa. [IpuBeIeHHbIH HUKe UK BBIOJIHAETCS 2 pasa 1t | ot 0 10
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2, marom 2. (3aMeTbTe, MOCNIeHee 3HaUeH e | paBHO 4-TH). J{asiee BBIMOTHSIETCS CIEAYIOIINI omepaTop,
paCHOJ'IO)KeHHHﬁ IIOCJIC TEJIa IUKIIA.
// Uuknbl do
inti=0;
do
{
printf("LUar uukna(do) - %d\n", i);
i++; i++;
} while (i < 4);
OnepaTop break , TAKIKC KaK U B IICPCKIIIOYATCIIC IIPEPBIBACT BBIITOJIHCHUC IIHUKIIA JIFOOOr0 TUIA.
Ilocne ero BLINOJIHEHUSA B TEE HNUKJIa MUKINYCCKUC TTOBTOPCHUA MMPCKPAIIAOTCA, YIIPABJICHUC TIEPCaa-
€TCsl CIEAYIOLIEMY OIEPATOPY, PACIIOIOKEHHOMY 32 LIUKIIOM.
UKJIA.
// Unkn for ¢ ycnoBHOW OCTaHOBKOMW Ha BTOPOM LUare
for(inti=1 ;i<=5;i++)
{
printf("LLar unkna(break) - %d\n" , i);
if (i == 2) break;
b
OnepaTop Continue MMPEPBIBACT BBIITOJHCHUE TOJIBKO TCKYHICI'O IIara nukKia. I[anee IMUKIJT IIPO-
J0JDKACTCA TaK, KaK 3a/IaHO M0 HAYaJIbHOMY YCJIOBHUIO. B IpuUMEpC, paCIiojIo’KECHHOM HUIKE YaCTh 2 IIHUKJIa
HE BBITIOJIHSIETCS MPU 3HAYCHUH UHJIeKca | paBHOTrO 2-M.
// Umkn for c ycnoBHbIM MpPOMYCKOM 4acTu ornepaTopoB Ha BTOPOM ware (
continue)
for(inti=1 ;i<=5;i++)
{
printf("LUar umkna(break) - %d" , i);
if (i==2){ printf("MNponyck %d!"\n", i); continue; };
printf("Teno - vacte 2!\n");
b
PaccmoTpuM u apyrue npuMepbl HCIOb30BaHus oneparopos ukios (for, while m do).
Jns mukota for ( cymmupoBanme maccuBa):
Summ = 0; // Ha4anbHoe ycnosue

for (inti =0; i< MAX; i++ ) // HayanbHoe ycnoBme u MNpoBepka
NPOAOIHKEHNS
{

Summ = Summ + iMasl[i]; // Teno umkna
... // Apyrue onepatopbl Tena uMkna
¥
Jns nmkoia While, Tosxe BhIYHCIIEHHE CYMMbI MACCHBA!
Summ = 0; // Ha4asnbHbIE YCI0BUS
int i =0; // Ha4anbHblE yCnoBUS
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while (i < MAX) // npoBepka npoao/HKeHus!
{
Summ = Summ + iMasl[i]; // Teno umkna
i++;
... [/ Opyrve onepaTtopbl Tena uukna
b
s mukora do — while (cymma B maccuse):
Summ = 0; // Ha4asbHble YC10BUS
int i =0; // HayanbHbIE YCNOBUS
do{
Summ = Summ + iMasl[i]; // Teno umkna
i++;
... [/ Opyrve onepaTtopbl Tena umkna
} while (i < MAX); // npoBepka npoAo/HKEHUS
BonabmmHCTBO OMIMOOK B IUKIMYECKON MPOrpaMMe CBsI3aHO C HEBEPHBIM 3a/IaHHEM YCIIOBHI MPo-
BCPKHU IIPOAOJIKECHUA U 3aBCPIICHUA IIUKIIOB, 4 TAKXKC 3alaHWH HAYaJIbHBIX yCJ'IOBI/Iﬁ IIUKIJIia. B >Tom ClIy-
qac€ 4acCTo mporpaMmMa MOXKET BBITTIOJIHATHECA CKOJIb YTOJAHO AOJTO XU TOBOPAT, YTO ITpOorpaMmMa 3alUKINIACh
(3aMeThTe, YTO JJAHHOE CJIOBO YK€ BOIILIO TaK)Ke B 00MXO0 ] OOBIYHOM peun!).

3.7. 3.7 Oti1aaka nporpamm.

B sToM paznene moBTopseM BO3MOKHOCTH OTJa4MKa, TaK KaK JEMOHCTpAIs MpOTrpaMMBbI TIpe-
M0JIaBaTeIIoO I0JDKHA OBITh BBHITIOJIHEHA B pexXuMe oTnaguuka. [Ipu pa3paboTke nporpaMm BasKHYIO POJIb
UTpaeT OTIAMIHNK, KOTOPBIH BCTPOEH B CHCTEMY MPOTPaMMHUPOBaHHS. B pexxume oTiaaku MOKHO TIPOBe-
pHUTH pabOTOCIIOCOOHOCTH TPOTPAMMBI U BBITIOIIHUTH TIOMCK OIMIMOOK CaMoro pa3Horo xapakrepa. OTman-
YHK MTO3BOJISIET MPOCIEAUTH X0 (IO IIaram) BBIITOITHEHHS IPOTPAMMBI M OJTHOBPEMEHHO TTOJTYYUTh TEKY-
IIMe 3HAYCHUS BCEX TMEPEMEHHBIX U OOBEKTOB IPOrPaMMBI, YTO MO3BOJISIET YCTAHOBUTH MOMEHTHI Bpe-
MEHH (U OnepaTopbl), B KOTOPHIE MPOUCXOAUT OIMOKA M TPEANPHHATH MEPHI €€ ycTpaHeHus. B nemnom,
OTJIa{YMK MTO3BOJISET BHIMOIHUTH CIEAYIOIINE IeHCTBHS:

o [lepekoMIUIHPOBATH BCE U ClieNaTh HOBYIO cOOpKy (F7);

e 3amycTUTh NPOrpaMMy B PSKUME OTIIAKH 0e3 TpacCHpoBKH 1o maram (F5);

e Brmonuutk nporpammy o maram (F10);

¢ BhINOIHUTE POrpaMMy IO [IaraM ¢ 00paIleHHsIMU K BIOXKEeHHBIM pyHKmsam(F11);
e VcraHoBuTh TOUKY octanoBa (BreakPoint — F9);

e BrImonHUTE IporpamMmy 10 epBoii Touku octanosa (F5);

e [IpocMmoTpeTh JIt0ObIC JaHHBIE B PEXKUME OTJIAJIKU B crieianbHoM okHe (locals);

¢ [IpocMoTpeTh Jt00bIe JaHHBIE B PEKUME OTJIQJAKH NP TIOMOIIY MBIIIKH;

o lI3meHuTSh JIIO0OBIE JaHHBIC B pEeXKMME OTIIAIKU B criermansHoM okHe (locals u Watch);
e YCTaHOBHTH MPOCMOTP MEPEMEHHBIX B crielnaibHoM okHe (Watch);

e [IpocMOTpeTh MOCIEeI0BATEIBHOCTD U BIOKEHHOCTh BHI30BA (DYHKITHIA.
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[Tpu BBINONHEHUHU BCeX JTa0OPATOPHBIX Kypca CTYAEHTHI IOJDKHBI aKTHBHO HCIIOJIB30BATh OTJIA-
9K VS, 3HaTh €ro BO3MOKHOCTH U OTBEYATh HA KOHTPOJIbHBIE BOMIPOCHI, CBSI3aHHBIE C OTJIAJIKOM U TeCTH-
POBaHMEM ITPOIPAMM.

Ipumeuanue. [longpoOHOE onrcanue MaTepuaia U MOHITHI Bl MOXKETE HalTH B muTeparype [1
- 6] wu cipaBounoit cucreme MS VS. Kpome Toro, He mpomyckaiiTe jekiuu no Kkypcy. He pekomenayto
0€30roBOpOYHO BEPUTH MaTepuaiam u3 cetu HTepHeT (Hanpumep, B Bukumeum), Tak Kak TaM B HEKO-
TOPBIX CTaThsIX €CTh OLUINOKH!

3.8. 3.8 Moay.au

HpI/I IMPOCKTUPOBAHHUU U pa3pa60T1<e nporpamMmm NpuMCEHACTCA MCTOJ MOAYJIBHOI'O ITPOTpaMMHUPO-

BaHus. CyTb €ro 3aK/II04aeTcs B TOM, YTO CJIOXKHAs MIporpamMma pazOMBaeTcs Ha OTJEJIbHbIC YacTH (MO-
TyJIM — HE HAJI0 MyTaTh ¢ y4eOHbIMH Moayisimu). Kaxxapiit Momynie pazpabaTbiBaeTCs OTAEIBHO M BO3-
MO>KHO pa3HBIMH MporpamMmMucTaMu. Takoil croco® Ha3bIBAIOT Takke JexoMmo3unuend. COBOKYIMHOCTb

MOJIyJIeH COCTABIISIET IPOEKT MPOTrpaMMbl. Mo Ty ObIBaIOT Pa3HBIX THIIOB:
— McxonHble MOy, COEpIKaIIUe TEKCT Ha S3bIKE MPOTrPaMMHUPOBAHHSI.
— OOBEKTHBIE MOJTYJIH MOTYYAIOTCS B PE3yIbTaTe KOMITHIISIIIUH TPOTPAMMBI.
— HcnionHuMble MOy M TIPpEAHA3HAYCHBI [UIsl BBIOJIHEHHS IPOTPaMMBI.

HcxoaHbIe MOy T MOTYT OBITH pa3HbIX TUIOB. OCHOBHBIE HCXOIHBIE MOJIYJIH — 3TO MOJIYJIH IIPO-
rpamM (*.C, *.CpPpP) u MOyJIK 3aroioBoYHbIX (aitmos (*.h , *.hpp). OHu BKIIIOYEHBI B pa3Hble pa3aeiibl
JepeBa MPOEKTa MPOTrPaMMBI.

OOBeKTHBIE MOYIH (POPMHUPYIOTCS KOMIIMISTOPOM S3bIKa TporpaMmupoBanust (y Hac C++) B ToMm

cllyyae, eciii He OblIo omunOoK B porpaMMe. OOBEKTHBIE MOTYIIH SBISIOTCS TPOMEXYTOUHBIM 3BEHOM
B CO3JJaHMU IMPOrpaMM, HO HE MOTYT BBITIOJHATHCS HEMOCPEICTBEHHO. lloakimoyaemble B Mporpammy
OMOIMOTEKH CoAepKaT OOBEKTHBIE MOAYJIH, TO3TOMY HE TpeOyeTcsl X MOBTOpHOW komnwiauuu. O0b-
SKTHBIC MOJIYJIM HMEIOT pacIimpeHue *.obj.

HcnonHumble MOIyNU MpeAHAa3HAUEHBI JJI1 HETIOCPEICTBEHHOTO BBHIMOJIHEHUS Ha KOMIIBIOTEpE
WM MOJKIIOYSHHS B BBIMOIHIEMYIO nporpamMmy. OCHOBHbBIE UCTIOTHUMbBIE MOIYJIM UMEIOT pacIIupeHHe
*.exe (wmm *.com), Mo3ToOMy OTIEpaIlMOHHAs CHCTEMa MOKET KOHTPOJIMPOBATh UX 3amycK. Moynu auHa-
muuecknx ouommorek umeror pacumpenue *.dll. CymecTByroT u apyrue pa3HOBHIHOCTH MCTIOJHUMBIX
MOJTyJIeH, 3aBUCSIIUX OT UCHOJIB3YyEeMbIX TeXHOJIOTHH. McronmHumble Moy (GOpMUPYIOTCS CHIeIHATb-
HOM MpOTrpaMMOM CHCTEMBI MPOrPAMMHUPOBAHMS PEIAKTOPOM CBsA3eH (MM KOMIIOHOBIIMKOM). PegakTu-

pOBaHME CBS3EH 3aKIII0OYAETCS B MIPOBEPKE MEKMOAYIbHBIX CBA3EH M0 QyHKUMAM U MO JaHHBIM M 00b-
€IMHEHUHU UX €IUHBIN UCTIOJTHUMBIA MOTyJb. [locmenoBaTenbHBIN Tporiecc 00pabOTKH MPOrpaMMBbl JIJIst
MOJTY4EHHSI HCXOJHOTO MOJTYJISI IPE/ICTABICH B METOMUYECKOM 1ocoOuu B pasaene 3[5].
Jns o6benuHeHus Moaysied (yHKIIMOHAIBHO W MO JaHHBIM B C++ UCIOJIB3YIOTCS MPOTOTHITHI

(I)YHKI_II/Iﬁ " OIIMCaHHUC BHCIIHNUX NICPCMCHHBIX. Tlokaxem 3TO Ha MpOCTOM MMPUMEPC:

// Moaynb 1

inti = 0; // TnobanbHas nepeMeHHas

int Summ(int a, int b){}; // Onucanne dyHkumn B Mmoayne 1

// Moaynb 2
extern int i; // OnucaHne BHELWHNX AaHHbIX
int Summ(int , int ); // MpoToTUN BHELIHEN hyHKLUUN

main(){
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i = 5; // Ucnonb3oBaHne BHELWHUX AAHHbIX
S = Summ(2,2); // Bbi30B BHELLHEN (hYHKLMK

}

B Moxayiie 2 ucronb3yeTcs nepeMeHHas |, onrcanHast Kak riiobanbHas nmepeMenHas B moayie 1. B
MoJyJie 2 ucnodb3yercs GyHKIMS SUmm, onucaHHas kak B Mojyie 1. /g npaBuiIbHOrO 00beIMHEHHS
CBsI3eii (pabOTHI pelaKTopa CBsA3EH ) HCIOIBb3YIOTCS OMMCAaHKsI BHEITHUX JIaHHBIX (EXTern) u 3amanue npo-
ToTUMNA QYHKIMU Summ.

3.9. 3.9 lonsaTHE 0 0JIOK-CXEMAX

J5s onMcaHus aNroOpUTMOB MCTIONIB3YIOTCS Pa3IniHbIe criocoObl. Hanbonee HarsaHbBIM U Ipo-
CTBIM SIBJISICTCSI TEXHOJIOTHUS OJIOK-cxeM. B nmabopaTtopHbIX paboTax BaM HEOOXOAWMO B COBEPIICHCTBE
OCBOMTB 3Ty TexHOJOTHI0. B JIP Ne2 (parMeHThI mporpaMm IUKIHYECKOTO BHJIA U C BETBJICHUEM HYKHO
odopMuUT B BHJIe OJIOK-CXEMBI. BIOK-CXEMBI MTO3BOJIAIOT HE TOJIHKO JIOTUYHO M 0€3 OMHOOK MOCTPOUTH
nporpammy, HO ¥ IIPOBEPUTH €€ paboTy B MPOLIECCE OTIAKHU U MPOBEPKU. TEXHOIOTHS MOCTPOCHHUS OJIOK-
CXEM MOAPOOHO OMUCAaHa B METOIUUECKOM MOCOOUH K 1abopaTOpHBIM paboTaM 1o Kypcy[5] B pasaene 8.
Jlnst Tpaduueckoro mocTpoeHus OJ0K-CXeM OYeHb YIOOHO HCIIOBb30BaTh MPOTPAMMHBIA POAYKT MS

( 1. Hz:lano )

| 2.Sum =0 |

-
—>—< 3.1=0,razm >_

4. iMas[i] <O

5. Sum = Sum + iMaslJi];

v

6. NMevwarb razm , Sum

Visio. IIpumep OJIOK-CXEMbI IS BBIYHCICHUSI CYyMMBI TIOJIOKUTEIBHBIX JIEMEHTOB MAcCHBA IPHUBEICH

HUWXKCE.
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3.10. 3.10 bubauorexkn pyHKIMI

B cucremax nporpaMMupOBaHHUs MPEIYCMAaTPUBACTCS MHOTO OMOJIMOTEK /Ui (PyHKIMH pas3iind-
HOTO Ha3HaueHUs (HarpuMep, JJisi paboThl CO CTPOKAMH, BHITIOJHEHHUS BBOJIA U BBIBOJIA, PAOOTHI C MaCcCH-
BaMH U T.J.). DTH OMOJIMOTEKH TMOAKIIOYAIOTCS C TIOMOIIBIO 3ar0JIOBOYHBIX (DAiJIOB MIIM HPOCTPAHCTB
onucaHuil (MMeH - namespace). Kpome 3aroioBo4HbIX (hailyioB 11 UCIIOJIB30BAHUS OMOINOTEK MOIKITIO-
YAIOTCS CIICIUATbHBIE MOIYJU (MHOTAa OHU TOIKIIFOYAIOTCS aBTOMATHYECKHU), COJCPIKAIINE OMMCAHMS
byukuuii ( *.1ib wam *.dll). Tpumep noaxroucHUss GUOIHOTEK BBOIA/BbIBOAA M OMOIHOTEK 1 PabOTHI
C MaTeMaTUYCCKHUMHU U CUCTEMHBIMH (DYHKIIHSIMH
#include <math.h>
#include <process.h>
#include <stdio.h>
CranaapTHBIX OMOIMOTEK OYeHb MHOTO. Hy)KHO XOpOIII0 3HaTh X Ha3HAUCHHE U UX COCTAB JIJIS
UCTIOJB30BaHUS B MporpamMmax. Uem mydyine 3HaHUS O OMOIMOTEKax, TeM ObIcTpee M 0e30IMO0YHO
MOJKHO CO3/IaTh CIIOKHYIO TIPOrpaMMy. B coBpeMEeHHBIX cHCTeMax MporpaMMHPOBaHUS JOCTYITHBI (00Jb-
IIIOM KOJIMYECTBE) OMOIMOTEKN KJIACCOB, KOTOPHIC OMUCHIBAIOT HOBBIE IOTTOJHUTEIILHBIC THITHI JJAHHBIX.

3.11. 3.11. boaiBaHKa IS TJIABHOT0 MOYJISI ¢ MATEMAaTH4YeCKOl OUOIMOTEeKOi

HyxHo co3naTe mycroit mpoekT B MS VS, kak onncano Beime (paszaen 3.4 u 3.5), ckonmupoBaTh
yepes Oydep oOMeHa B HETO TEKCT JAHHOTO IMPUMepa MPsSIMO U3 TeKCTa TAHHOTO JTIOKYMEHTA, OTIaIUTh
ero (Pazgen 3.11), pycudunupoats (1.3.5 ) KOHCOJIBHOE OKHO W BBITIOJHUTH IOIIAroBo. BeiOparth
OJIMH U3 cIOCOOOB BETBIICHUS B MPOrpaMMe (IIepeX0 Ikl WIIH MepeKTodaTens). HeHykHoe MOXKHO y/a-

JINTB.
#define _USE_MATH_DEFINES

#pragma warning(disable : 4996)

// NoakntoyeHne 6UBNNOTEKM MaTEMATUYECKMX (DYHKLIMIA

#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/1] n.

system(" chcp 1251 > nul");

// 30€ecb pacnonoXuTb TEKCTbI MPUMEPOB M ONEPATOPOB BbIYMUCIEHUIA 13 MY
// Mpumep nevaTn

printf("CNaBHbIM MOAYNb NPOCTOro NpuMepa ¢ Matematukon!\n'");

system(" PAUSE");

4. 4. [IpuMepbl NPOrpaMM ¢ BETBJEHHEM M IUKJIAMH.

Bropas yacTh 3agaHus, TOMUMO NEPBOM CBA3AHHON C M3yYEHUEM TCOPETHYECKOIO pasjeia 3a-
KJIIOYaeTCsl B TOM, YTOOBI HCTBITaTh B Mpoekte CU yke oTinakeHHbIe MporpamMmbl U (pparMeHTsl Ipo-
rpaMM. Bo3mokHO, 4TO, OCBanBasi TEOPETUUECKYIO YacTh PabOThI, BBl YK€ HAa KOMIIBIOTEPE IIPOBEPUIIU
BBINOJIHEHHE (ParMEHTOB TEKCTa M MPUMEHEHMs Pa3JIMYHBIX ONEpaToOpoB BETBIEHUs (M3 pasaena 3),
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TOr/1a BaM OyIeT MpoIe MpoIeMOHCTPUPOBATh X paboTy mpenoaasaTento. B gomonHenne k mpumepam,
PAacIoI0KEHHBIM BBIIIIE HY>KHO MCIBITATH M M3YYUTh MPUMEPHI PACIIOJIOKCHHBIE HIKE. DTH ICUCTBHS
HY>KHO C/IeJIaTh B OTJIaTUHKE.

Jlnst 3TOr0 HYX)HO co3/1aTh mycroi mpoekT B MS VS (Test_LR2), kak onucaHo BbIlIe, CKOITHPO-
BaTh uepe3 Oydep oOMeHa B HEro TeKCT JaHHBIX IPUMEPOB, OTIATUTh €TI0 U BHITIOIHUTS.

4.1. 4.1 TIpuMep MOMCKA MAKCHMAJIbLHOI0 3HAYEHHUSI U3 TPex mepeMeHHbIx (A |, B, C)

3anaBas Bpy4YHYIO pa3jinyHble 3HaueHus nepeMeHHbIx A, B, C HyHO npoBepuTh paboThI anro-
pHUTMa IO BCEM BETKaM YCJIOBUH ( UeThIpEe BApHAHTA).

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

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

printf("MakcumansHo (C) - %d\n", C); };
Pesynprar BeInosgHeHUs:
MakcumanbHo (B) - 4

bnok-cxema (bparMeHTa BBITJIAAUT TaK:

Bnok-cxema

4.2. 4.2 PenieHUue KBAIPaTHOT0 YPaBHEHUSsI

3ajaBasi Bpy4YHYIO pa3jIM4HbIC 3HAYCHHUS MMEPEMECHHBIX &, D, C HYXXHO MPOBEPUTH pabOThI aJro-
pUTMa MO BCEM BETKaM yCIIOBHil ( 1Ba BapuaHTa ). YpaBHEHHE B o011ieM Buje uMmeet Bul. Ero pemenue
BBI MOXETE MIOCMOTPETH B JIIOOOM CITPaBOYHUKE 10 MaTteMaTrke. OOImuii B KBAAPATHOTO YPABHCHUS

ax’+bx+c=0



OIl TYUML] 2024 JIPNe2
16

[TporpamMma i BeIYHMCIIEHUSI KOpHEH ypaBHeHUs (HamoMHMM: KOpHU MOTYT OBITH JIEHCTBUTEIb-
HBIMH ¥ KOMIUTEKCHBIMH, CM. JTFO0O0# CIIPaBOYHHUK 10 MAaTEMATHKE).
float a,b,z;
float c,d,e,f,x1,x2;
printf("\nBeegute a b n c:\n");
scanf ("%5f%5f%5f",&a, &b, &c);
printf("\nllna a = %4.2f b = %4.2f c= %4.2f \n" , a, b ,c );
// TIpOMEXyTOYHble BbIYMCIEHNS AN YNPOLLEHNS
z=2.0f*a;
e=-b/z;
d=b*b-4*a*c; // neTepMUHaHT (ANCKPUMUHAHT)
f=sqrt(fabs(d))/z; // ¢yHKumn 6mMbnnoTekmn
// MpoBepka KopHel
if(d>=0)
{ xl=e+f;
x2=e-f;
printf("KopHu ypaBHeHusi aencteuTenbHblie\n");
printf("\n x1= %4.1f",x1);
printf("\n x2= %4.1A\n",x2); }
else
{ printf("KopHu ypaBHeHus koMmniekcHbie\n");
printf("\BewecTtBeHHas yacTb KopHs: e= %4.1f",e);
printf("\nMHumMas vacTtb kopHsa: f= %4.1A\n",f); };
Pe3ynpTart BeINOIHEHHUS:
Beegute a b u c:
5
8
2
ana a = 5.00 b =8.00 c= 2.00
KOpHM YpaBHeHUA AeﬁCTBMTeanble
x1l= -0.3
x2= -1.3
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biiok-cxema nmporpaMmei:
/ BBog a,b, c /
v

Bbluncnenumne d
(neTepmuHaHTa)

@ HeT

Bbluncnenve n

NMeyatb MHUMOM

(e) n pencrte.( )
yacrten

BbluncneHmne mn
NeyaTb KOpHen x1
n x2

v

&€=

4.3. 4.3 Ucnoab3oBaHue yCJI0BHOro oneparopa (if) 15 opranusanum nukia

Jlnst opraHu3aliy IMKIa MOXKET ObITh MCIIOJIb30BaH M YCIOBHBIH onepatop If . Kak 3To nemaercs
MOKA3aHO B CIIEAYIOLIEM (parMeHTe TEeKCTa JJIsi LUKINYECKOTO BBIYMCICHHUS CyMMBbI apu(pMeTHUYECKON

IIPOTPECCUMU.
int j = 1; // Ha4danbHble ycnosua uukna
int Sum = ©;
int step = 5;
M1:
if ( j < 1@) // MNpoBepka NpoAO/IKEHUS LUKIA
{
Sum +=j*step; // Teno uukna
j++; // Teno uukna
goto M1; // Teno uukna

}s
printf ("\n3HadeHue Sum = %d gna j =%d\n" , Sum, j);
PesynbTar:
3Ha4veHue Sum = 225 ana j =10
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bnok-cxema mporpaMmMbl CYMMHUPOBAHUA:

2

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

: "

HeT

Brnok-cxema

A 4

Sum+=step , j++

MevaTtsb
Sum

{ KoHeun ::

4.4. 4.4 Ucnonb30BaHue NMepPeKJII0YATEIs] H 0ONIePATOPOB IIMKJIA

IIpoBepbTe HCOMB30BaHKE ONIEPATOPA MEPEKIIIOYATENS U3 TEOPETUUECKOM yacTu JaHHou JIP. [{ns
ATOTO B PYyYHYIO B PSIKUME OTIIAIKH 33aBaiiTe pa3Hble 3HAYCHUS [T TiepeMeHHoi num (1,2,3)

[IpoBepuTh BBINIOJIHEHUE BCEX PUMEPOB U3 IPYIHX pa3leloB METOAUYECKUX yKa3aHuil JIP Ne2
JUTS YCJIOBHBIX 1 0€3yCIIOBHBIX orepatopoB (goto, if, if-else), u oneparopos nukia (for, while u do) ¢
BapuanTtamu break u continue.

JlonosHUTEBHBIE IPUMEPHI JIJI1 OCBOCHHS TEMBI CMOTPUTE B PA3ENIAX PACIIOI0KEHHBIX BBIIIE U
Huke. JKenarenpHo Mpu U3y4eHUH MaTepuania co31aTh HOBbIA KOHCOJIBHBINA IPOEKT U KOTUPOBATh B HETO
IIPOrpaMMBbI U3 TEKCTA 3TOT0 JOKYMEHTA.

Jlis 5TOro Hy»HO co3JaTh MycToi npoekt B MS VS, kak onucaHo BbIIlE, CKOTUPOBATh yepes
Oydep oOMeHa B HETO TEKCT JAHHOTO MPUMEpPa, OTIIATUTh €TO U BHITIOTHUTD.

4.5. 4.5 IMuka Tadyasiuuu GyHKIUU HA ocHoBe if

Jns Beruucienus pyHKuuu (Z) A1 pa3HbIX apryMEHTOB HY>KHO OpraHU30BaTh LIUKJI C OIIEPaTOpoOM
goto. IlycTh HYKHO BBIYUCITUTH QYHKIIHIO:

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

Jns Beruucienus (Tadyasum ) 3TolH (PyHKIIMA MOXHO HCIIOJIb30BaTh CIEAYIOMUN (pparMeHT npo-

IPaMMBI:

// HadanbHble ycnoBuA uukna
float x= 0.05F; // HavanbHoe 3HayeHue (!=0)

int b = 2; int a = 1; // 3pecb a u b 3agaem npu MHUUMANU3ALUK
float Step = 1.0F , z;

// Unkn Tabynaumn dyHKUMMU
CIKL:

if ( x <= 10.Ff ) { // MNpoBepka 3aBepuweHus

z= (float) (5.0*sin( (@.5F*b*pow(x,2)))/x); // BbluucneHve z pow - ¢yHKLUUS BO3BELEHUA B

CTeneHb

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

// z=cos(2.0*a); // wcnonb3oBaHue AEeNCTBUTENIbHOW KOHCTaHThI

// z=cos((double)2*a); // ncnonb3oBaHue cast- npeobpa3oBaHwuii
// BbiBOA CTpOKU

printf("\nOyHkumns  z =%7.3f gna x= %4.2f", z, X);
X += Step; // v3meHeHne X Ha war step
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goto CIKL; // MpofonxeHue uukna
} ; Briok-cxema (hparMeHTa IIpoOrpaMMbl HMEET CIIEAYFOIIUN BUI:

v

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

X < 10F

HeT

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

v

( KoHeuy )=

Pesynbrar:

OyHKUMA zZ = 0.250 gna x= 0.05
OyHKUMA z = 4.249 pna x= 1.05
OyHKUMA z = -2.129 pgna x= 2.05
OyHKUMA zZ = 0.200 gna x= 3.05
OyHKUMA zZ = -0.790 pgnha x= 4.05
OyHKUMNA z = ©0.358 pna x= 5.05
OyHKUMNA z = -0.735 pna x= 6.05
OyHKUMNA zZ = -0.379 pna x= 7.05
OyHKUMNA z = 0.572 pna x= 8.05
OyHKUMA z = 0.121 gna x= 9.05

4.6. 4.6 CymMMa 4eTHBIX 4Kce] NPH BBO/AE JaAHHBIX

C KJIaBUAaTypPbl BBOAUTHCA MAaKCUMAJIbHOC YUCJIO ITUKJIOB, Ka)KHLIﬁ N3 KOTOPBIX UCITOJIB3YCTCA IJIA

BBOJIa OJHOTO 4Kcia. Eciau 4uciio 4yeTHoe TO OHO CYMMUPYCTCA, €CJIN BBCICH O,TO OUKJI 3aKaHYHUBaCTCA.

// 4.5. Cymma YeTHbIX NMpu BBOAE MEpBbIX AECATU 4Yucen
int SummEven = ©@; // CymMma 4YeTHbIX 4ucen

int CicleCount= ©; // cu4eTYMK UMKJOB ANA BBOAA
int CiclMax=0; // MakcumanbHOe 4YUC/I0 LMKJIOB

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

// BBOA 4ucna uUuMKnoB

printf("BBeaute 4ucno umknos BBoga:");

scanf ("%d", &CiclMax);

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

{
printf("BBegute HoBoe uucno (octanocb umkiaoB - %d):",(CiclMax - CicleCount) );
scanf ("%d", &iWork);
if (iWork%2 == @) // MpoBepka 4eTHocTu iWork
SummEven+=ilWork;

CicleCount++;

if (CicleCount == CiclMax) break;

}s

printf("Cymma nepBbiX %d 4YeTHbXx yucen = %d \n npu , Makc. BBoga = %d \n",CicleCount ,

SummEven , CiclMax );
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/1117
[omyuum npu BBozE Tpex uucen (2,3,5):
BeeauTe uucno uuknos BBoAa:3
BeBeauTe HoBoe 4ucsio (0CTanocb LMKAOB - 3):2
BBegute HoBoe 4ucao (OCTaNoCb LMKAOB - 2):3
BBegute HoBoe 4ucao (ocTanocb UuKaoB - 1):5
CyMma nepBbiX 3 YeTHbIX 4ucen = 2

npm , Makc. BBoga = 3

4.7. 4.7 BoiBOo Ha Me4YaTh 33JaHHOTO NMPHU BBO/Ie KOJIUYecTBa unce] Pudonauu

Kax1oe HOBOE YHCIIO SBISCTCS CYMMOI ABYX mpeasiayimx uncen ®udonaun (cm. Wikipeda.ru).
Hy»HO MOCTpOUTh pOrpaMMy JJIsl BBIBOJA 33aHHOTO YKCIIa 3TUX YHUCE Ha SKPaH, HAauWHasl C IEPBOTO
YHCIIA.

Fn = Fn-1 + Fn2; Ilpuyem N — HatypanbsHoe 1esoe yuciao (0-n), Fo=0 u F1=1

[Ipumep Takoi porpamMmsl OKa3aH HUXKE:

1117177 7717717177177177

//4.7. BbiBOA Ha nevyaTb 3afaHHOro KonundyecTBa 4ucen OuboHauu

int FibCount = 9;

// Fn = Fn-1 + Fn-2; Mpu4yem n - HaTypanbHoe uenoe 4ucno (0 - n), FO =0 n F1 =1
printf("BBeauTe 4ucno BbiBOAUMBIX Yucen duboHaum (n):");

scanf ("%d", &FibCount); // BBoA KOAMYEeCTBa BbLIBOAUMbIX YUCES

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

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

FN = FO + F1;

// Uukn BbiBOAa 4ucen
for (int i =2 ; i <=FibCount ; i++ )

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

{
printf("Yucno N - %d = %d \n" , i , FN );
FO = F1 ;
F1 = FN;
FN = FO + F1; // BbluucnAaem HoBOe 4YUCIIO
s
system(" PAUSE");
return;
}s

HOJ‘Iy‘II/IM IIpH BBIBOJEC 10 uncen ®uboHayu:
BBeauTe 4UCNIO BbIBOAMMbIX 4Yucen Oub6oHauu (n):10
BoiBoguM 10 4yucen OuboHaum!

Yscno N - 6 = 0O
Yscno N - 1 = 1
Yscno N - 2 = 1
Ycno N - 3 = 2
Ysacno N - 4 = 3
Yscno N - 5= 5
Yucno N - 6 = 8
Ymcno N - 7 = 13
Ycno N - 8 = 21
Yscno N - 9 = 34
Yucno N - 10 = 55
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OnAa npoAonkeHna HaxmuTe Nwbylw KnaBuwy .
4.8. 4.8 BeiBOJI Ha MeYaTh 32JJAaHHOTO NMPHU BBO/Ie KOJUYECTBA MPOCTHIX YHCEJ

[IpocThle unca 3TO TaKUe YKciia, KOTOphIe neisaTcs Haneno Ha 1 u Ha cebs (1,2,3, 5, 7, 11, ...).
Jpyrue uncia Ha3bIBAIOTCS COCTaBHBIMHU (4, 6, 8, ...).
Hy»xHo mocTpouTs nmporpaMmy, KOTopasi BBIBOJUTH Ha SKpaH 3aJaHHOE YMUCIIO (TIpH BBOJIE) MPO-

CTBIX uncell. Takas nmporpamma nokasaHa HUXeE.

// 4.8 MpocTble 4Yncna 3afaHHOE 4YMCIo m
int m = 9;
printf("BBeauTe 4MCNO BLIBOAWMBIX NPOCTHIX Yucen (m):");
scanf ("%d", &m); // BBoA KONMYECTBa BbIBOAUMbIX YUCEN
printf ("%d - nepBbix MpocTbix Yucen \n", m);
int P = 37;
for (int k =2 ; k <=m; )
{ P =k;
// TpoBepka Ha npocToe
int FlagP = @; // O®nar HanuumAa penutensa - ¢nar NpocToro 4mucna
printf ("\n%d.", k );
for (int j =2 ; j <= P ; j++ )

{
if ((P%j==0) && ( P!=j) ) FlagP = 1; // nposepute ///

}s
if (FlagP == 0)

{ printf ("P = %d - npocToe!", P); k++; }
else

{ printf ("P = %d - cocTaBHoe!", P); k++; };
}s5

printf ("\n" );
system(" PAUSE");
};
BeeguTe 4UC/IO BLIBOAMMBIX MPOCThHIX 4Yucen (m):10
10 - nepBbiX MPOCTbIX Yucen
Monyyum npu BbiBoAe 10 nNpocCThIX 4ucen:

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

10.P = 10 - cocTaBHoe!
OnAa npojosXeHUs HaxMuTe byl KnaBwuwy .

5.5 O6s3aTe/ibHbIe KOHTPOJIbHBIE 3a1anust JIP Ne2.

Crenyromue KOHTPOJIbHBIE 3aJaHUs SBIAIOTCSA 00s3aTE€IbHBIMM JJIs1 BBIIIOJIHEHUS B AaHHOU JIP.
CTyZneHTBI 3Ty 4acThb BBIIIOJIHAIOT [10CJIE U3yYEHUs TeopeThdecKoi yactu JIP 1 mpoBepKu TeCTOBBIX MIPH-
MEpOB OCHOBHBIX TeM JIP.
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5.1. 5.1 Co3naHue KOHCOJBHOIO MPOEKTA

Co3zaarb mycTol KOHCOJIbHBIHN MPOeKT /1 BoinosiHeHUs1 JIP Ne 2. Co3gaHue KOHCOJIBHOTO MTPOEKTa
U ero pycudukanus JaHo B MeToauueckux ykazanusx K JIP Nel (cm. Ha caiite).

5.2. 5.2 llpumepsni u3 MY mias JIP Ne2

Cnenatp Bce nmpuMepsl u3 Teoperndeckoi yactu JIP Ne2. (Pazmen 4). Jlyis 3TOro MOXHO B CBOM IIPOEKT
KOIIMPOBATh TEKCTHI IIPOIPaMM HENOCPEICTBEHHO U3 JaHHBIX METONMYECKUX yKazaHuU. JKenaTesbHO
UMEeTh paboTaIONIMNA U pyCU(UIIMPOBAHHBIN CBOM MPOEKT I ATUX LIEJICH.

5.3. 5.3 Onpenesienne MUHUMAJIBHOTO 3HAYEHUS

Hamnucarts mnporpamMmy Jid ONpECACIICHUA MUHHUMAJILHOI'O 3HAYCHUA U3 TPEX HECJIbIX NCPEMCHHBIX
(tun int): A, B, C. TlepemeHHbIC 337at0TCS B POTrpaMMe C MOMOIIBIO Oreparopa nprcBanBanus (0e3

BBOJIa). Pe3ysbTaThl CpaBHEHHsS] W WCXOJHbIC 3HAYCHHs MEPEMEHHBIX BBIBECTH Ha 3KpaH ((QyHKIUEH
printf). [Toctpouts GI0K-CXeMy MTPOTPAMMBI.

5.4. 5.4 Ucnonb30oBaHne NepeKI0YaTeNs 1JIsl pellieHusl ypaBHeHHA

[Tepenenarh mporpaMmy AJisi BRIYUCICHHS KOPHEW KBaAPaTHOTO YpaBHEHHs (CM. BBIIIIE) C HCIIOJIb-
30BaHUEM repekirouaters (Switch) mms d (nerepmunanTa KBagpaTtHOTO ypaBHeHHs). [Ipumedanue: s
ATOTO HY>KHO JJOOABUTH TIEPEMEHHYIO I[€JI0T0 THIIA U BEIYHCIIUTH €€ 110 YCIOBHIO 3HAYCHUS ICTCPMUHAHTA
d (1 wmm 2). IToctpouts G1ok-cxemy nporpammbl. Koaddumnuents! ypaBuenus (a,b,c) 3amate B mpo-
rpamMMe ¢ TOMOIIBIO TIPUCBANBAHHS 3HAUYCHHN.

5.5. 5.5 Uk BbIYNCIEHUS 3HAYEHUH MaTeMaTHYeCKUX (PYHKIUM 1O CBOEMY BAPHAHTY
(omeparop if)

CocCTaBUTh IIUKIUYECKYO IPOrpaMMy Ha OCHOBE oreparopa if a1 BIYHCIICHUS ¥ BBIBOJIA 3HAYC-
HUI (QYHKIWY 110 3aJaHHOMY BapuaHty (cM. Hike). DopMyJia Ui BEIYUCICHUS 3aIaHHON (QYHKIIMU Z 1
3aJJaHHOTO JHMAaIa30Ha 3HAUYCHUH apryMEHTOB X 3a7aeTcsl BApHaHTOM (cM. pazzen 6 Hmxe). [lapameTp a
Wi b npeBapuTeIbHO BBOIATCS € KJIaBUATyphl. Ha meyath BBIBOJISITCS TOJBKO T€ 3HAYCHUSI Z, BEIMYNHA
KOTOPBIX TPEBbIIIACT 3HaYeHUE a. LMK J0KEeH ObITh MOCTPOCH C MOMOIIBIO YCIOBHOTO omeparopa if.
[TpoBepsATH BO3MOXKXHOCTH MPOBEACHUS BbIuncIeHHi (B yacTHOCTH neneHus Ha Hy b IpH 3HauYeHUH Xx=0).
[TocTpouTh U pa3MECTUTh B OTYETE OJIOK-CXEMY MPOrpaMMBI ¢ oniepatopom if.

5.6. 5.6 IlukJ1 BRIYMC/IeHHs] 3HaAYeHNiT (YHKIIUU 110 BapuaHTy onepatopsi (for, do, while)

BeInonHUTE NpeApIyee 3aJaHue BEIYUCICHUS 3HAYCHUN (QYHKIIUH C MCIOJIb30BAaHUEM Olle-
paropos 1ukioB for, do uiau while(cm. cBou BapuanTel). 3HaUeHUsI IEPEMEHHBIX 8 U D BBIYKCIHUTH B

nporpamme. Pe3ynbTat pacrneyarats B TOM ke Hukie. [loctpouts 1 pa3sMecTuTh B 0T4ETE OJI0K-CXEMY
POrPaMMBbI ¢ OTIEPATOPOM IIHKIIA.
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6. 6. KouTposupyvembie TpeOOBAHMS.

— IIpumepsl pazesa OCHOBHBIE IIOHATHS JaHHBIX MY

— ®parMeHT NporpaMMsl Ui MUHUMYyMa U3 TPeX LENbIX YHCell

— BeoruncneHnue kopHel ypaBHEHHs € MCIIOJIb30BaHUEM IIEPEKIIOYATEs
— Iukxa ¢ momornpto oreparopa if

— Tabynauus GyHKINU C TOMOIIBIO OTepaTopa KA

— 3ajanHus pazjiena JoMOJIHUTEIbHBIX TpeOboBaHuH (pasnen §).

— TpeboBanus u pekoMeHaanuu k opopmieHuto oryeta mo JIP.

7. 7. Bapuautsl 3aaauuii 1 cryaeaTos CYIL

Bapuants! 3amaHuii npuBeneHsl HUke. Homep BapuaHTa OJKEH COOTBETCTBOBATH HOMEDY
CTy/ICHTa B TPYIIIOBOM JKypHajie. 3HaYCHUsI D BBIYUCIUTH B MPOTrpaMMe JIO IMKJIA, a 3HAaYCHHE a
BBECTH IIEPE]] LIUKJIOM.

BapuaHTs! 47151 IUKINYECKUX IPpOrpaMM (HOMep J10JKEH COOTBETCBOBATH HOMEPY I'PYNIIOBOTO
KypHaJa, yTOUHUTE y CTApOCThI IPYIIIIbI).

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

2. z=sin(bx)/x, x=0.1, 0.2,.....1. OTTIEPATOP IIUKJIA while.

3. z=tg(bx)/x, x=0,1,.....10. OIIEPATOP II1KIJIA 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 ILIUKIJIA for.

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

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

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

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

IIpumeuyanue 1.

Ecnu npu KoMy BeIIa€TCs COOOIIEHNE BHIA:
error C2668: COS: HEOAHO3HAYHbI BbI3OB MeperpyxeHHON ¢yHKUMK

Jnst oOparienus K GyHKIUU COS:

z=cos(2*a); // Oumbka a - int
To HeoOxoauMo BhIMONHUTE cornacoBanue TunoB (float/double) ¢ ucmonws3oBHMeM cast omeparopos
(double) mis mpeoOpasoBaHuii WM TPaHCHOPMUPOBAHHMS KOHCTAHT B 3aJaHHOM BBIPAXCHHU B
JICHCTBUTENbHYIO KOHCTAHTY (Touka B yncie — 2.0). Hanpumep:

z=cos(2.0*a); // wncnonb3oBaHWe AEWCTBUTENbHOW KOHCTaHThI
z=cos((double)2*a); // wcnonb3oBaHue cast- npeobpa3oBaHuii
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8. 8. JlonmoJHuTEILHbIE TPEOOBAHMS IS CHILHBIX cTYAeHTOB CYII (1.1.).

I[J'IH NPOABHUHYTLIX CTYACHTOB, IO JXCJIIAHWUIO, B JOIMOJIHCHUC K OCHOBHOMY 3aJaHHIO, MOXKHO
IMMOCTPOUTH NPOrpaMmy € JOMOJIHUTCIIbHBIMU Tpe6OBaHI/ISIMI/I.

8.1. 7.1 OnpeneneHne MAKCUMAJIBLHOTO 3HAYECHUS

Hanucatb nporpammy it ONIpCACICHNUA MAKCUMAJIbHOTI'O 3HAYCHUS U3 TPECX HEIBIX TCPEMCHHBIX !
A, B, C. 3HaveHus nmepeMeHHBIX BBOJATCS C KIaBHATYphl. [Ipu BeIBOAE ydecTh (akT BO3MOXKHOTO pa-
BEHCTBA 3HAYECHUI INEPEMCHHBIX, JACJadA IIPHU 3TOM JOIIOJIHUTCIBbHBLIC IIPOBCPKHU. ( BCCTO0 OOJI’KHO 8 pas-
JIMYHBIX BAPUAHTOB JUIS BEIXOJA PH CPaBHEHHH - 2°) B BBIBO/IE MOKET OBITH Ja’Ke TAKOH BapUAaHT:
printf("MakcumaneHo (A = B = C) - %d\n" , B);

8.2. 7.2 BpIunc/IeHN ¢ 3aIOMMHAHNEM 3HAYCHUN

Hanmcats nmporpamMmy asisi BRIYUCIICHUS 3HAUSHUH (DYHKINU 110 (hopMyIie KOHTPOJIBHOTO 3aaHus
1 3aTIOMHHTD PE3YJIbTAThl BEIYMCICHHS B AelicTBUTeapHOM (Tuma double) maccuse MasZ (double), a co-

OTBETCTBYIOLIME BBIYHCIICHHBIE B Mporpamme aprymeHTsl B MaccuBe MasX (double). Pasmep maccusa
onpeneleH 3apanee (Ho He O6onee 10 amemeHToB). PacnevataTh 00a MaccuBa MoCIie 3aBEPIICHHST BBIYUC-
JICHUH CTONOMKOM. 3Ha4eHUs D U1t popMyJIbl Iepe] IUKJIOM BBECTH C KIaBHATyphl. Mcmonbs3oBaTh ore-
parop nukia o Bapuanty (for wium while). BeITk TOTOBBIM NiepeieNaTh CBOIO MPOrpamMMy JJIsl OTIepaTopa
mukia do.

8.3. 7.3 BoruncjeHus ¢ 3alIOMHHAHUEM 3HAYEHUI ¥ BBOJOM apryMeHTOB

Hanucats nporpamMmy sl BRIYHCICHHUS 3HAYCHHH QYHKIHH 110 (HOPMYIie KOHTPOJIBHOTO 3a1aHHsI
1 3alIOMHHTH PE3yJIbTaThl BBIYMCICHHUS B MaccuBe jaeicTBUTEIbHOM MasZ (tuma double). Makcumaiis-
HBI pa3Mep MaccuBa omnpezeneH 3apanee (<=10). 3naueHus HyxHO D BeramciuTh B mporpamme. Mexon-
HBIC JIaHHBIC (APTYMEHTHI X) MPEABAPUTEIBHO U MOCIIEAOBATEIBHO BBECTH C KIIABHATYPhI B OTACTbHBIH
maccuB MasX (tuna float ). Pacneuarats Bech BeIumcIIeHHbIH MaccuB MasZ v COOTBETCTBYIOLIHE apry-
MeHTHI U3 MaccuBa MasX mociie 3aBepiieHns] BEIYUCICHUH B BUIE TaOMuIbL. MICIOIp30BaTh Omeparop
ukia While. KontponupoBaTh mpeBbIIIEHHE pa3Mepa MacCrBa IPH BBOJIC.

8.4. 7.4 BplunciieHUst MUHUMYMA B MaccHBe

Hanucars mporpammy uis BelumcicHus muHumyma MInM B nemouunciensHom (int) maccuBe
MasM. Pa3zmepuocTs MaccuBa 3amana (10). 3HaueHus J€MEHTOB MACCHBa 3a/IaHbl TIPU €T0 OMHUCAHUH
(MHUIMATU3aIs MaccuBa). 3HaueHre MuHUMYMa MIinM u ero HoMep B MacCHBE BhIBECTH Ha 3kpaH. Mc-
M0JIb30BaTh onepaTop Iukia for.
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IIpumeuanue: BrimomHeHHe MPOrpaMMBbl € TOMOJHUTENBHBIME TPEOOBaHUSAMHU (PUKCUPYETCS
B )kypHasie yueTa JIP u B otuere no JIP u okoHYaTeNnbHO yUUTHIBACTCS MPU MOABEACHUHU PE3yIbTaTOB
paboThI B CEMECTPE U Ha dK3aMeHE (aBTOMAThI).

9. 9. Jlemoucrpanus, 3amura JIP u oruer o JIP.

[Toce BBITOTHEHUS BCEX HEOOXOAMMBIX 11aroB 1o JIP, paGoTaroniyro mporpaMMmy HY>KHO MPO-
JEMOHCTPHUPOBATh MIPENOAABATEINIO, MpoBoAsieMy JIP, 0 ueM oH B KypHaie aenaer otMeTKy. Jlanee
CTYJICHT Ha OCHOBe ImabsioHa u npumepa odpopmsier otuet o JIP. [Tocne odhopmiienns otuera, Ko-
TOPBIF MOKET OBITh PECTABIICH MPENOAaBaTeNIO B AIEKTPOHHOM BUJIE, BBIMONHsAETCS 3ammTa JIP.
CryneHT naet oTBEThI Ha BOIIPOCHI IO OTYETY U HAa KOHTPOJIbHBIE BONPOCHI IPUBEACHHBIEC HIKE. JIP
CUMTAETCs MOJIHOCTBIO 3aYTEHHOM, €CIIM BBIIIOJIHEHBI BCE IEpPEUNCIICHHbIE TPeOOBAaHUS U ACHCTBUS:
JEMOHCTpaIMs, OTYET ¥ 3amuta JIP.

10. 10. KouTpoabHbie Bonpockl mo JIP.

JU1st 4ero Hy KHbI IPOEKTHI U B YEM UX MPEUMYILECTBO (TpH)?

Kaxue usmeHeHus1 ocie10BaTeIbHOCTH BBITIOJHEHMSI IPOTPAMMBbI Bbl 3HaeTe?
IloueMy HyHBI BETBJIECHMsI B IporpamMme?

Kakue oneparops! ynpasieHus IporpaMMoil Bbl 3HaeTe?

Yro Takoe UK’

Kakue cocrapistomnye HUKIOB Bbl 3HaeTe?

Kakue oneparopsl ynpasieHus: IpOrpaMMoOi Bbl 3HaeTe?

[TosicauTe paboty onepaTtopa goto.

[Tosicaute paboTy onepatopa if.

©ooNo R wWNRE

[EEN
o

. Ilosicaure paboty oneparopa switch.
. Ilosicaure paboty oneparopa for.

. Ilosicaute pabdoty omeparopa do.

. [losicauTe paboty oneparopa while.

el ol
A W DN

. Kak mocTpouth LKKII C MOMOILBIO YCIOBHOTO oreparopa?

[EEN
S

. MoryT i1 OBITh BIIO’KEHHBIMH YCIIOBHBIE OTIEPAaTOPHI?

[EEN
(o]

. Mor YT I OBITh BJIOXKCHHBIMU ]_[I/IKJ'IBI?

[EEN
\‘

. Buem MpeuMyeCTBO BO3MOKHOCTH BCTBJICHUA B nporpaMMax?

[EEN
o

. Ans gero ucnone3yercst oneparop break?
. J1st yero ucnosb3yercs onepaTop continue?

N
o ©

. Kakue anemeHnTsl OJIOK cXeM BEI 3HaeTe?

11. 11. Jluteparypa.

OcHoBHas1 JIMTepaTypa

1. Cnoucok nuTepaTypbl, JOCTYIHbIE KHUTH M HeoOxonumble nmocodbus mis JIP OIl pazmerens: Ha
caiire www.sergebolshakov.ru ua crpannuke “2-it k CYL[”. ITapoas s J0CTyIma MOKHO B3STh Y
MIPETIo1aBaTelIsl MIIM CTapOCTHI TPYIIIIHL.

2. Kepnuras b., Putun J[. K SI3bix nporpammupoBanus C, 2/3-e uznanue: Ilep. ¢ anrin. — M. : U3na-
tenbekuit oM “Bunbsimc”, 2009. — 304c.: un. — IMap. Tur. anrm.
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Kacrok, C.T. Kypc nporpammupoBanus Ha sizbike Cu: koHcrekT jekiuit/C.T. Kacrok. — Yens-
ounck: M3narensckuii nentp OYpI'Y, 2010. — 175 c.

MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — BXoauTh B COCTaB IUCTPH-
Oytusa VS. HyxHo 00s13aTenbHO pa3BepHyTh ipu ycraHoBke VS!). Wim online B MuaTepHeT.
C.0.bouxos, JI.M.Cy6060tun f3bik nporpammupoBanust CH JUIsl IEPCOHAIBHOTO KOMITBIOTEPA, M.:
"Pagno u cBsa3p", 1990.- 384 c.

Opumnang A 5. MadopmaTtrka 1 KOMIBIOTEpHBIE TeXHOJIOTHU: OCHOBHBIC TEPMUHBI: TOJK.CIIOB.:
Bonee 1000 6a30BBIX MOHATHH U TEPMUHOB. — 3-¢ U3]., uctp. u nom./ A5l ®puanang, JI.C. Xana-
mupoBa, W.A. @pumnanng — M.:0O00 «M3patensctBo Actpenb»: OO0 «M3marensctBo ACT»,
2003. - 272 c.

JlomoTHMTe IbHAS JIUTepaTypa
OO6mee mMeTonuueckoe mocobue mo kypcy s BeimosHenus JIP u /I3 (cm. Ha caiite 1-i Kypc
www.sergebolshakov.ru) — cM. KHOTIKY B KOHIIE Ka)XXJJ0ro pa3jena cairal!!
Kepuuran b., Putun /1. K36 f3bik nporpammupoBanust Cu.\[lep. ¢ anri., 3-e usa., ucnp. - CII6.:
"Hesckuii quanext", 2001. - 352 c.: ui.
Jlpyrre MeToquuecKre MaTepralibl o TUCIUILUTMHE ¢ caiita Www.sergebolshakov.ru.

10. KoncnekTsl iekiuii mo aucuuruinae “OCHOBBI TPOrpaMMHUPOBaHUS .
11. ITogo6ensckuii B.B. A3pixk Cut+: YueOHOe mocodue. — M.: @dunancel B ctatucTuka, 2003.
12. 5. Tlon6ensckuii B.B. Crangaptueiii Cu++: YuebHoe mocodue. — M.: OUHAHCH U CTaTUCTHKA,

2008.

13. T. unar “C++ bazossiit kypc™: [lep. ¢ anrin.- M., U3aarensckuii 1om “Bunbsamc”, 2011 r. — 672¢
14. T. lunar “C++ PykoBoactBo juist HaunHatomux™ : Ilep. ¢ anrn. - M., M3natensckuii 1om “Buiib-

amc”, 2005 r. — 672c¢

15. T'. lunar “Tlonserit cipaBounuk o C++7: Tlep. ¢ anrn.- M., U3pgatensckuit nom “Bumibsmc”, 2006

r. — 800c

16. beepu Crpayctpyn "S3bik nporpammupoBanust C++"- M., bunom, 2010 r.

12.11. Boasauku s JIP, nemoncrpanuu JIP u J13.

12.1.11.11. BoaBaHka AJ15 TJIABHOT0 MOJYJISl ¢ MATeMATHYeCKOH OMOJIM0TeKOH

Hy»Ho co3naTh myctoit npoekt B MS VS, kak onucano Beiie (pasaen 3.4 u 3.5), CKomupoBaTh
gepes Oydep oOMeHa B HETO TEKCT JAHHOTO MPUMeEpa MPsSIMO U3 TEKCTa TAHHOTO JIOKYMEHTA, OTJIaIUTh
ero (Pazgen 3.11), pycudunupoats (11.3.5 ) KOHCOJILHOE OKHO W BBITIOJHUTH MMOIIAroBo. BeiOparth
OJIMH U3 CTIOCOOOB BETBJICHUS B ITporpamme (Mepexo bl Wil Mepekiiovarens). HeHyxHoe MOKHO yaa-
JIUTB.

#define _USE_MATH_DEFINES

// MoaknoyeHne BUbNNOTEKM MaTEMATUYECKMX (DYHKLNIA
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{


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

system(" chcp 1251 > nul");

// 30€eCb pacnonoXmTb TEKKCTbI NpUMepoB 13 MY
system(" PAUSE");

12.2.11.11. BoaBanka ajis nemonctpauuu JIP uau padorsl Ha ceMuHape

Hy>xHo co3nats mycToit mpoekT B MS VS, kak onmcano Beime (paszzgen 3.4 u 3.5), ckonuposath
gepe3 Oydep oOMeHa B HETO TEKCT JAaHHOTO ITpUMepa IPsAMO U3 TeKCTa JaHHOTO JOKYMEHTa, OTJIaANTh
ero (Pazgen 3.11), pycudguiupoBaTh KOHCOIBHOE OKHO U BBIIOJIHUTH MOLIATOBO.

#define _USE_MATH_DEFINES

// TNoaknwyeHne 6GUONINOTEKU MaTeMaTUYeCKUX OYHKLU
#tinclude <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

// /] n.

system(" chcp 1251 > nul");

// 3B8eCb pacrnoNoxXuTb TEKCTbl NMpuUMepoB U3 MYy
[117177717711717177717171177711777

// 1-# CNOCOB pnA AeMOHCTpauuu W 3aHATUN

// BNA UCNONb30BaHMA MOXeT 6biTb BblbpaH oAWH MAM BTOPOI cnocob (B3aumouckiwyatwue!)

goto METBEGIN;
// HAYAJO

/] 1
METBEGIN:; // MeTKy nepeTawuTb K Ha4vajJy COCTaBHOroO onepaTtopa MNpoBepAeMOoro MyHKTa WAM 3a-
OaHuA
{
// n 5.6
//
goto METEND;} ;
/] 2

{// n5.7
goto METEND;} ;

/] ...

{
//
goto METEND;} ;
/] ...
// KOHEL
METEND:; // MeTka KOHUa npoBepKwu
// 2-% CNOCOB pnA [eMOHCTpauMU W 3aHATUN

char SW;

// BblBOA MeHKW

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

printf(“2. N. 5.7\n");

/...

// BbIOPATb HYXHbI MYHKT MEHI0
printf("BboibepeTe nyHKT MeHw:\n");
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SW = getchar(); // BBoa HaxaToil KnaBuwu
// TepeknwyaTenb

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

// n.5.6
break;
¥
case '2':
{

printf("Bbibop 2!\n");
//npoBepAeMas nporpaMma

//n.5.7
break;
¥
case '3':

printf("Beibop 3!\n");

break;

break;
}
default:

printf("Bbibop no ymonyauuw!!\n");

1

system(" PAUSE");
}

12.3.11.3. BoaiBaHKa ¢ M€HI0, BLIX0/IOM H BO3BPaTOM B MEHIO

B nmanHoM pasnene mpuBOIUTHCS TEKCT “OO0JBAaHKU C MEHIO, BO3MOYKHOCTBIO BBIXOJIa U3 MPO-

rpaMMbl U BO3BpaTa B MEHIO’

#define _USE_MATH_DEFINES

// MoakntoyeHne 6MBANOTEKN MaTEMATUUECKMX DYHKLNIA
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/1] n.

system(" chcp 1251 > nul");

// 3A€eCb pacnonoXuTb TEKCTbl MpUMepoB 13 MY
[T

// 1-1 CMOCOB anst AEMOHCTPALMM 1 3aHSATUM

// Bnsi Mcnonb3oBaHMs MOXKET 6bITb BbIbpaH 0AMH My BTOPOM cnocob (B3anMownckovatoLme!)
goto METEND; // MNMpw ncnonb3oBaHnu 2-ro cnocoba !!
goto METBEGIN;

// HAYAJIO
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/l'1
METBEGIN:; // MeTKy nepeTawuTb K Ha4aay COCTaBHOro ornepaTopa MnpoBEPSiEMOro MyHKTa Uam 3agaHus
{
// n5.6
/!
goto METEND;} ;

/2

{//n5.7
goto METEND;} ;

/] ..

{
/!
goto METEND;} ;
/...
// KOHEL]
METEND:; // MeTka KoHLa NpoBepKu
// 2-11 CITOCOB ans AeMOHCTpaLuy U 3aHATUI

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. Bbixoa ...\n");
printf("0. Mento ...\n");

/] ...

// BbIBpaTh HYXXHbIM MYHKT MEHIO
printf("BbibepeTe nyHKT MeHio:\n");

SW = getchar(); // BBoa Ha)aTol KaBULLIM
// Nepekntoyatenb

switch ( SW)
{

case '1":

{
printf("Beibop 1\n");
// npoBepsieMas nporpamMa - Mocsie 3Toro NyHKTa 3aBepLueHne NpoBEpPKM M NporpaMmmbl !!
// n.5.6 ...
break;
b

case 2"

{
printf("Beibop 2!\n");
//npoBepsieMas nporpamMMa - NoCse 3TOro MyHKTa BbIXO4 B MEHIO
//n.5.7 ...
// system (" CLS"™);
SW = getchar(); // Cépoc ENTER
goto MENU;
break;
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b

case '3"

{
printf("Bbibop 3'\n");
//npoBepsieMas nporpamMmMa - MyHKTa BbIXOA B MEHIO C COXpaHEHMEM pe3ysbTaTta
//n.5.8 ...

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

b

case '0":

printf("menu!\n");

// Tocne 3Toro NyHKTa OYUCTKa M BO3BpaT B MEHIO
SW = getchar(); // Cépoc ENTER

goto MENU;

break;

break;

}

case 'e':

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

default:
{

printf("Boibop no ymonyanuio!'\n");
i

system(" PAUSE");
b

12.4.3.19. BoaiBaHKa ¢ MeHI0, BLIX0/IOM H BO3BPaToM B MeHI0 s /13

#define _USE_MATH_DEFINES

// NopkntoyeHne 6UBNNOTEKN MaTeMATUYECKMX (DYHKLIMIA
#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)

{

/111 n.

system(" chcp 1251 > nul");

// 3pecb pacnonoXuTb TEKCTbl NpuMepoB 13 MY
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TN

// 2-4 CNIOCOB ans AeMOHCTpaLUK U 3aHATUM
char SW;

MENU:;

// BblBOA, 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");
/...

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

/] ..

// BbIBpaTh HYXXHBbIM MYHKT MEHIO
printf("BbibepeTe nyHKT MeHto:\n");

SW = getchar(); // BBoa HaxaToln KaBULLIK
// NepekntoyaTenb

switch ( SW)
{
case '1":
{
printf("Boibop 1'\n");
// npoBepsieMast NporpaMMa - MoC/e 3TOro NyHKTa 3aBepLUEHNE NPOBEPKM U NporpaMmbl !l
// n.5.6 ...
break;
b

case '2":

{
printf("Beibop 2!\n");
//npoBepsieMasi nporpamMMa - nocse 3Toro NyHKTa BbIXOA B MEHIO
//n.5.7 ...
// system (" CLS"™);
SW = getchar(); // C6poc ENTER

goto MENU;
break;
b
case '3"
{

printf("Beibop 3'\n");
//npoBepsieMast MporpamMMa - MyHKTa BbIXOA B MEHIO C COXPaHEHMEM pe3ynbTaTta
//n.5.8 ...

SW = getchar(); // C6bpoc ENTER
goto MENUZ2;
break;

b

T

/// WabnoHbl anga case

/*
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case "*":
{
printf("Bbibop *I\n");
//npoBepsieMasi MporpaMma - MyHKTa BbIX04 B MEHIO 6e3 coXxpaHeHus pe3ynbTaTa
//n.T3 ...

SW = getchar(); // Cépoc ENTER

goto MENU;
break;
}
*/
/*
///// WabnoH c ouncTtkon pesynbtaTta !l y6paTb KOMMEHTAPUM M 3aMEHUTL *
case "*":
{

printf("Bbibop *\n");
//npoBepsiemasi nporpamMma - MyHKTa BbIXOA B MEHIO C COXpaHeHWeM pe3ynbTaTta
//n.T3 ..

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

by

*/
//////y6paTb koMMeHTapum

M

case '0":

printf("menu!\n");
// Mocne 3Toro nyHKTa 04MCTKa U BO3BPaT B MEHIO
SW = getchar(); // C6poc ENTER
goto MENU;
break;
break;
b
case 'y":
case 'e":
case 'B":
{
printf("Bbibop B '\n");
// MNocne 3Toro NyHKTa BbIXO4 U3 NPOrpaMMmsl
exit (0);
b
default:

printf("Bbibop no ymonyanuio!'\n");
I

system(" PAUSE");
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[Tpu BKJIFOUEHHUH B POEKT CBOET0 3arojoBo4HOro (haiina "header.h" HysxHo ero co3mats, moj-
KJIFOUHTH B TIPOSKT U yOpaTh ciieniu (/) B ero BpeMEHHOM OTKJIFOUCHHUH B Hadaje 3Toro (pparMeHra.
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