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1. Hean madopaTtopHoii pad6oTsl Nel no gucuumiuae OCHOBBI
nporpammuposanus - OIl

Henbto nannoit JIP o aucuumiune OII sBisieTcs nojydyeHrne Ha4aIbHBIX 3HAHUN U YMEHUH JJ1s
POTPaMMHPOBAHUS JIMHEHHBIX NPOTrpaMM Ha s3bike mporpamMupoBaHust CH. CTyIneHTBl OCBaWBaroOT
TEXHOJIOTHIO CO3/IaHUsl MPOCTOr0 KOHCOJBHOTO MPOEKTa U OTIAKUBAIOT B Cpelie MPOTrpaMMHUPOBAHUS
MS VS 2005/2008/2010 mpocTtyro mporpaMmy, CoAEpIKaIyt0 BEIYUCICHUS U ONIEpaIliy BBOJA U BBIBOJIA
naHubix  cpenactBamu  Oumbnmmorekn RTL  (RunTimeLibrary). Onu  HCIONB3YIOT B CHCTEME
IPOrpaMMHPOBAHUS IPOTPAMMHBIN MTPOEKT, CO3JAI0T M HACTPAUBAIOT €ro AJsl cBoei 3agaun. CTyIeHThI
3HAaKOMSATCS C BO3MOXKHOCTSIMH CHCTEMBI IPOTPAMMHPOBAHHUS, BO3MOXKHOCTSIMU  BBIYUCIICHHS
BBIpA)KEHUH, BBIBOAA PE3yJITATOB PAabOTHI MPOrpaMMBl, @ TAKXKe BBITOIHAIOT OTJIAJKY HMPOTPaMMbI U
TCHEPHUPYIOT HCIIOJHUMYIO IPOrpaMMy, TOTOBYIO K BBIIOJHEHHIO Ha Kommblorepe. OHHU ydaTcs
oopmisTe oTuer mo JIP u 3ammmare padory.

2. 2. llopsiaok BbINOJHEHHS J1a00pPaTOPHOIi padoThI

1. Tlo3HakOMUTBCA C COACpP)KAHWEM METOJMYECKHX YKa3aHWM W OCHOBHBIMH MOHATHsMH JIP
(paznenbl 3 1 4)

2. TlpopaboTtaTh MOPSIIOK BBHIMOTHEHUS PabOTHI (pasmen 5).

3. Co3nmaTh KOHCOJbHBIC TPOSKTHI IS MPOBEPKH MPUMEPOB U BIMONHEHUs 3ananus JIP (pa3mernsr
3,4).

4. TlpoBepuTh B JaHHOM MPOEKTE MPUMEPHl U3 METOJWYECCKUX YyKA3aHWUMU, BBIMIOJIHUB UX B
OTJIQJUMKE B MOIIArOBOM pexkuMe (pazzaen 4).

5. Hamnwucarte nporpammy 3ananuii JIP nmo BapuaHTty, BBIJaHHOMY IPENOAABATENEM U OTJIAJAUTh €€
(pa3men 5).

6. BBITOJHUTE BCE KOHTPOJIBLHBIC 3a1aHus (pa3en 4)

7. TlpomeMoHCTpHPOBaTH PabOTy MPOrPaMMbI MPEMOJABATEII0 B PEKUME OTJIQAUUKA TI0 IIaram |
M3MEHSEMbIMU TIEPEMEHHBIMU.

8. TloaroroButh oTueT no JIP mo nmpencraBneHHOMYy 1mabaoHy (pa3aen 8).

9. 3amututs JIP ¢ mpenocraBieHreM oT4eTa 1 OTBETaMHU Ha KOHTPOJIbHbBIE BOIPOCHI (paszen §8,9).

10. [lyis mpOJBHHYTBIX CTYJCHTOB BBIOJIHUTH 33JIaHUS JUISI JOMOJHUTEIBHBIX (HE00S3aTeIbHBIX )
TpeboBaHUH U Takke 0ToOpa3uTh ux B otuere o JIP (pasgen 7).

3. 3. OCHOBHbIC MOHATHUSA

3.1. 3.1 J/Inneiinble BLIYMCIUTEIbHbIE TPOIECCHI.

JluHelHble IPOrpaMMbl COCTOSIT M3 IOCJIEIOBATEIbHOCTH OIEPAaTOpPOB BBOJA-BbIBOJA U
OIIepaTOpPOB MPHCBAaUBAHUS, KOTOPHIE BBIMOJHAIOTCA B TOM MOPSAJIKE, B KAKOM OHHU 3amucaHbl. Tekct
nporpaMMbl Ha CU MokeT ObITh pa3fieieH Ha HECKOJIbKO MCXOIHBIX (ailioB (B MPOEKTE), KaXabIil U3
KOTOPBIX MpPEJICTaBIsieT coO0N TEKCTOBBIN (haiis, comeprkaimuii 1ud0 BCIO MporpamMmy, JHOO ee YacTh.
[Ipy KOMOWIALIMKA HMCXOTHOM MPOTPaAMMbl KaXKIbI M3 €€ COCTABIAIIMNX (aHIOB KOMIHIUPYETCS
OTIENBFHO, a 3aTE€M CBS3BIBAETCSI KOMIIOHOBIIUKOM ¢ Apyrumu (aitnamu. OTaenbHble (Qaiabl MOXKHO
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00BEIUHHUTD B OJIUH ITOCPEICTBOM JUPEKTUBEI Tperporieccopa include. Muoraa ymnooHo B ogHOM (atine
pasMeniarsk nmepeMeHHbIe, a B JAPYTuX (ailiax UCIOIb30BaTh STH MEPEMEHHBIE MyTEM HUX OOBSIBICHUS.
Kaxmas mporpamMa COAEpXKHT IMIaBHYI0 (GyHKIMIO mMain. Eciam mporpamma apryMeHTOB KOMaHIHOM
CTPOKHU HE COAEPIKHUT, TO PYHKIHUIO MAiN MOKHO OOBSIBUTH O€3 MapaMeTPOB.

3.2. 3.2 ITpumep npocreiinieii mporpammpl Ha si3bike CH.

[Ipumep npocteiimeii nporpammsl Ha s3bike CU npuBeneH Huxke. B cTpokax — koMMeHTapusx,
MIOMEUEHHBIX ciemamMu («//») JaHbl TOACHEHUS Ui KaXI0l CTpOoKu mporpammbl. JlJisi BBIOJHEHUS
ATOM MPOrpaMMBbI €¢ HEOOXOAMMO CTaBUTh B TJIABHBIA MOYJIb IPOEKTA.

// 3aronoBoyHbIN dain 6ubnnoTekn BBOAA M BbIBOAA.(3TO KOMMEHTapWIA)
#include <stdio.h>

// Ha3eaHue rnaeHov nporpamMmsl Ha CU

void main(void)

{

// BbI30B (byHKLMN BbIBOAA AAHHbLIX Ha 3KpaH Aucrines
printf("HELLO!!I\n");

// Bbi30B hyHKLMM BBOAA CMMBONA C KNaBuaTypbl
getchar();

/l

by

JlanHas mporpamMma BBIBOAMTH Ha SKpaH KOMaHAHOHN cTpoku Tekct - "HELLO!!"| mepeBogut
CTPOKY M O>KHJaeT HaXkaTHs Jr000i kilaBuIy Ha kiaBuatype. Ilocie aToro ona 3aBepiaer padoTy.

3.3. 3.3 [IporpamMMHbIe MPOEKTHI B cCHCTeMaxX mporpamvupoBanus Ha CH.

Jns mpodeccnoHanbHOTO MPOrPaMMHPOBAHUS B CHCTEMax IPOTPAMMHPOBAHUS CO3ACTCS
MPOEKT, COJEPKAIINNA UCXOIHbIE MOTYJIN (TEKCTOBBIE (haityibl) mporpaMMbl. Moy i MOTYT OBITH JIBYX
BUJIOB: MporpaMMHbIe ((haiibl UMEIOT paclIUpeHus *.cpp wiu *.c) U 3arojoBo4HbIe ((ailmel UMEIOT
pactmpenust *.hpp win *.h). IIpy KOMIWISIIMA W KOMIIOHOBKE IMPOEKTA HCIOJB3YIOTCS CIUHbBIC
HacTpoiiku aast Bcex monyied (1). Kommumupyrorcs TOMBKO Te MOJYJH, KOTOPBIE C MpEAbLIyLIen
KOMITWJIAIUA M3MEHSUTUCh (2). DTO MO3BOJSIET SKOHOMHUTH BpEMsl Ha HOBOE MOCTPOCHHE IMPOCKTa
(coopky -build). BaxkHbIM CBOWCTBOM MPOEKTOB SIBJISIETCS TO, YTO HACTPOMKH, CACIAHHBIC OJMH pa3 il
ATOTO MPOEKTa COXPAHSIOTCS IS CIEAYONIMX 3amyckoB npoekra(3). [ludbpamu B KoHIE MpeaioKeHU
MOMEYEHBI TJIaBHBIE CBOWCTBA W NMPEHMYIIECTBA MPOTPAMMHBIX NPOEeKTOB. Kpome Toro, otmeuy, uTo
MPOEKThI MOTYT OBITh Pa3HBIX THUIIOB: KOHCOJBHBIC MPOEKTHI, POeKThl st WINndows — npuiioskeHui,
WEB - npoektsl UnTepHer, 1 MHOTHE Ipyrue. Mbl OyJaeM HCHOIB30BaTh KOHCOJIbHBIE MPOEKTHI JIJIs
W3y4YEeHUsI OCHOB MPOrpaMMUpoBaHus Ha si3bike CU.

3.4. 3.4 Co3nanue KOHCOJIbHOrO nMporpaMmmuoro npoexkra B CII na CH.
Jlnist co3aHust KOHCOJIBHOTO MPOEKTa HEOOXOAMMO:

— 3amyctuth cuctemy mporpamMupoBanus VS 2005/8/10/12/17/19;

— B mento “File” BeiOpaTh myHkT “New” u B moaMeHto BeIOpath no3unuto “Project...”;

— B cmucke “Project types” Boiopats “Visual C++/Win32”, a B crnucke “Templates”
BeIOpaTh “Win32 Console Application”;

— B mone “Name” Bectu: LAB1 OP_DD (rme DD — HOMep BapuaHTa 1O XypHaIy
IpymIsl Tekymiero cemectpa. Hanpumep, s cryaenrta rpynmsl Y1[5-31 ¢ BapuanTom 5
—BBegeM — LAB1_OP_5). Jlanee maxats “OK”;
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— B HoBOM okHe Mactepa mpoekToB Haxarh “‘Next”. I[IpoBepuTh HACTPOWKH IpPOEKTa:
“Application Type” momxuo obiTh — “Console Application”, “Additional option” ->
“Empty Project” nomkeH ObITh BKIOYEHO. OCTalbHBIC TAJOYKU JOJDKHBI OBITH
BBIKITIOUCHBI.

— Jlanee HeoOXxoauMo HaxkaTh KHOTKY “Finish”. HoBeblii mpoekT Oyner co3naH.

— Jlanee HyXHO J00aBUTb MCXOJHBIH MOAyJib B mpoekT: moaynbs LAB1_OP_DD (y nac
st0  Mmoxayiar LAB1 OP_5.CPP) nmoGasusiercst B pasmen “Source Files”. Haxmem
IpaBylo KHOIIKY Ha 9TOM TeKcTe, a 3atem: “Add” -> “New Item ...” -> “Code” -> “C++
File” -> Beox nons “Name”;

— Jlanmee Hy>XHO 100aBWTh 3arojioBOYHbIA Moayis B mpoekT: LAB1 OP_5.H (y Hac B
npumepe LAB1__OP_5.H) - B pasmen “Header Files” (3nrosoBouHnbie ¢aiiibi).
Haxxmem mpaByro KHONKY Ha 3TOM Tekcre, a 3atem: “Add” -> “New Item ...” ->
“Code” -> “Header File” -> Beoa nons “Name”;

— B ¢aiin LAB1_OP_5.CPP ny>xHo 3aHecTi HH(OPMAIHIO PACTIOIOKEHHYIO HIDKE:
#include "lab1_OP_5.h" // MNonpaBuTb MHAEKC rpynmbl U BapuaHT
#include <process.h>
#include <stdio.h> // MNoakntoueHne 6MGNMOTEKN BBOAA BbIBOAA
void main(void)
{
/..
¥
— @aiin LAB1_OP_5.H M0XHO/HY>HO OCTaBUTb ITyCTBIM.
— JIist KOHTpPOJISI MPaBWJIBHOCTH CO3JIaHMsI IYyCTOrO MPOEKTa, HaXmeM kjiaBumry “F77
JUISL TIPOBEPKU BO3MOXHOCTH co3znanus nporpammsl (build) u “F5” nnsa nmposepku ee
BeimosiHenus (run/debug). Bee mepeurcieHHbIE AEWCTBUS M ONEPALUU JOJKHBI OBITH

BBITIOJIHEHBI 0€3 OIMOOK U HpeﬂynpemﬂeHHﬁ CO CTOPOHBI CUCTEMBI TPOTPaMMHUPOBAHUA
CH.

3.5. 3.5 Pycudpukanus npoeKkTa KOHCOJHHOT0 BBO/Ia U BHIBO/A.

Jl1s1 KOppeKTHOTro OTOOpa)keHUsI TEKCTOB HA PYCCKOM SI3bIKE M €ro BBOJA B OKHE KOMaHIHOMU
CTpOKH (TOCiie MepBOro 3amycka MporpamMMmbl) HYXHO CJAelaTh HACTPOWKH MIpU(Ta 3TOro OKHA.
[Tepexmtouaem mpudt B Tuml - Lucida Console. Boibupaem HacTpoiiku (mociie BbIBOJIa KOHCOJIBHOTO
OKHA Ha SKpaH, MPaBOil KHOIKOH BbI3bIBaeM cHcTeMHOe MeH0): CBOMCBA->IIIPU®T -> Lucida
Console). ITocne nepexmtouenus mpudra, Ha 3arpoc B OTAEIHLHOM OKOIIKE HYKHO BBIOpATh PEKUM —
“Jlis BceX OKOH ¢ JaHHbIM uMeHeM!”. [Ist mpaBunbHON pycudukanuy OKHa KOHCOIIU, KPOME 3TOTO, B
caMOM HayaJle TJIaBHOM ITPOrpaMMBbl HYKHO NEPEKIIIOUNTD KOJOBYIO CTPAHUILY JUIS BBIBOJA:

system(" chcp 1251 > nul");
I[J'IS[ IMPHUOCTAHOBKH 3aBCPUICHUA IMMPOrpaMMbl B KOHCOJIBHOM OKHE B KOHIIC €€ pa6OTI)I MOXHO

BBI3BATh MAy3y CIEIYIONIUM 00pa3oM (Hampumep, B KOHIIE TEKCTa IPOTrPAMMBI):
system(" PAUSE");
Ha »skpaHe mosBUTBCS crleayromias CTpoka (CMOTpPH HIKE) U Tporpamma OyAeT OXUIaTh

HaXaTus KJIIaBUIIIN:
I3 OPOROIIXKEeHUST HAXKMUTE JIIOOY0 KIIABUIIY

IIpumeuyanue. OOpaTuTe BHMMAaHWE Ha TO, YTO TPH JPYroM croco0e JIOKaTu3aIruu
(setlocale(0,"rus’™);) e Bce B mporpamme paboTaeT MpaBHILHO. BBIBOI HAa KOHCOJIb U BBOJ C KOHCOJIH
BBINOJTHSCTCS MPABUIILHO, HO MOCIIE 3TOTO BBE/ICHHBIC B KOHCOJILHOM OKHE JIaHHbBIE (HAlIpUMEp, CTPOKA)
UMEIOT JIPYTYI0 KOIMPOBKY U BBIBOASATCS HeBepHo! Moxkere camu 3TO mpoBeputh. [loaTomy
MPEMOYTUTEHHO UCTIOIH30BATh MPEAJIOKESHHBIHN BBIIIE CIIOCO0 C MEePEKII0YCHUEM KOJIOBON CTPAHUIIBL.
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IIpumeuanue. Ecnu BB 3aTpynHSIETECH BHITIOJHUTD 3a/1aHHBIN MMyHKT JIP, oOpatuTech k pazaeny
“OCHOBHBIE HOHATHS ’, TJ€ TPUBEACHBI TPUMEPHI ISl WILTIOCTPALMU JAaHHOTO MMyHKTA.

IIpumeuanue. Bee onucanus QyHkuuii 1 oOUIMX JAHHBIX HYKHO BBITIOJHATH B 3ar0JIOBOYHOM
¢aiine LAB1_XDD.H (y nac B npumepe LAB1_15.H). IIporpaMmy Hy>KHO pa3MeCTUTh B OCHOBHOM
¢aitne: LAB1_XDD.CPP (LAB1_15.CPP).

Janee Oynet mpeacTaBIeHO HECKOJIBKO pa3feioB, MOHATHS KOTOPBIX TakXke OYIyT pa3bsiCHEHBI
Ha JICKIIUU, HO OHU HEOOXOUMBI JIJIsl BBITIOJIHEHUsI TiepBoii JIP.

3.6. 3.6 IIporpaMmmbl ¥ MPOrpaMMHPOBaHHE

[Iporpamma — 3T0 ynopsiioueHHass COBOKYITHOCTh OIEPaTOPOB s3bIKa (S), KOTOPBIE OMPEASISIOT
neiicTBus (WIarv) A peaju3aliy MOCTaBICHHOW 3a/laud Ha OCHOBE pa3pabOTaHHOIO ajIropuTMa.
IIporpamma B camoMm oOuieM BHJE IpegHa3HaueHa A npeoOpa3oBaHus MHGOpMaUMU (AAHHBIX),
[I03TOMY IIPH IPOTrPAMMUPOBAHUM 3HAUYUTENBHYIO POJIb UTPAIOT JAHHBIE U UX CTPYKTYPBI.

CxeMaTu4HO J100ast MporpaMma MOXKET OBITh MPE/ICTaBICHA TaK:

<S1, 82, 83, ...,Si,... ,Sk>

3nech Si - 3T0 MO0 AMPEKTHBA OMUCAHUS MTEPEMEHHBIX, OO0 ONepaTOp BBIYUCICHHS 3HAUCHHH,
a0 omnepaTop yHpaBieHHUs, JUOO oneparop Bbi3oBa (yHKOMH. Tak kak onepaTropsl U JAUPEKTHBbI
3allMcaHbl B OINPEAEICHHOM IOPSJIKE, TO OHHM BBIIIOJHAIOTCS, IMocienoBaTenpHo.  CrenuanbHble
orneparopsl (BETBJIEHHUS, ILMKJIOB, BbI30BAa (YHKIMH) MOTYT H3MEHHUThb I0OCJIEOBAaTEIILHOCTh
BBIIIOJIHEHUST onepaTopoB. IlpaBwiia 3amucu  OmepaTopoB ONPENENSIOTCS KOHKPETHBIM  SI3IKOM
IpOrpaMMUPOBaHUS (TOUHEE €ro CUHTAKCHCOM), KOTOpble (pOpPMaiIbHO M TOUHO ONPEAEISIOT CIOCOOBI
3aIlMCH OTIEPaTOPOB M OMHMCAaHUH JaHHBIX. B Hamem kypce Mbl uctionb3yeM s3Ik C/C++, XOTsI MHOTHE
MOHSTHSI SBJIAIOTCSI OOLIMMU U JUISl IPYTUX A3bIKOB IPOIPaMMHUPOBAHUS.

[IporpaMMupoBaHUE — ATO MPOIECC CO3JAHUS MPOrpaMM JIsi KOMIbroTepa. J[s 3Toit paboThl

IIPUMEHSIOTCS CIELMAJIBHBIE NPOrPAMMHBIE KOMIUIEKCHI — CHUCTEMBI IPOrpaMMUpOBaHUsA. CHCTEMBI
IPOrpaMMHUPOBAaHUS BKJIKOYAIOT B ce0s MHOTO pa3HbIX CEPBUCHBIX Iporpamm (Hampumep,
KOMIMWJISATOPOB, OTJIaJAYMKOB M T.I.), KOTOpbIE yIOpoWalOT paboTy U JenaloT ee Oonee
IIPOU3BOIUTENBHOM. KpoMe 3TOoro B CHCTEMBI NPOTPaMMHUPOBAHMS BKIIOYAKOTCS CHELHUAJIBHBIC
OMOIMOTEKH, 3HAYUTEIHHO YIPOIIAIONINE MPOIECC HAMUCAHMS CIIOKHBIX MPOrpaMM U HX OTJAJAKY.
Hanuuue B OuOnMOTEKax pa3iMYHBIX MPOrpaMM, IOTOBBIX K HCIOJB30BAaHUIO, U KOTOpPbHIE MOKHO
MOJIKJIIOYNTh BO BHOBH pa3zpabaThIBaeMble MPOTPaMMBI, JIENAaeT IMpoIece MpOorpaMMHUpOBaHHs Ooee
s¢dexTuBHBIM. bubIMOTEUHBIE MPOrPaMMBbI Ha3bIBAIOT MOANPOTrPAMMAMHU UITH (PYHKIIUSIMH.

IIpouecc nporpaMMHUpPOBaHUs BKIOYAET CICAYIOLINE YTAIbI!
e OcMbIcauBaHuE 3a7ja4uu, KOTOPYIO HY>KHO PELIUTh IyTEM CO3JaHUsl IPOTrpaMMBbl;

e Pa3pa0oTka aropuT™Ma perIeHus 3a/1a4H;
e BpI0Op MOAXOIAIIETO sA3bIKa MPOrPAMMHUPOBAHUS JUIsl PEaTU3alMU TPOTPAMMBI;

e Pazpaborka ¢GopMamu30BaHHBIX OMHCAHWUU AITOPUTMAa M JIOTHYECKOTO MpoekTa (OJI0K-
CXEMBI U JUarpaMMbl KJIACCOB, JUArpaMMbl 0O BEKTOB);
Hanucanue nporpamMMbl Ha sI3bIKe MPOTPAMMHUPOBaHKE U O€30IMO0YHBIN BBOJ] €€ B KOMITBIOTED;
Otnagka mMporpaMMbl, BKIIOYAIOMIas BCEe MIard (KOMIWISIIHH, PEIaKTHUPOBAHHS CBS3EH,
CO3/IaHH€ UCIIOJIHUMOTO MOJYJISI, TIOIIArOBOTO MCIIOTHEHUS MPOTPAMMBI ¢ KOHTPOJIEM MPOMEKYTOUHBIX
¥ OKOHYATEIILHBIX PE3yJhTaTOB).
OdopmiieHne TOKYMEHTAIMK Ha TIPOTPAMMHBINA TPOAYKT U MIPEIOCTABIICHUE €€ 3aKa3UHKY.
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OTU 3Tanmbl MOTYT OBITh MPOCTHIMHM JJISi MPOCTHIX 3alad M TPYAOEMKUMHU JUISl CJIOXKHBIX
IIPOEKTOB, OHU MOTYT 3aHMMATh IPOJOJLKUTEIbHBIE IEPUOABI BPEMEHH.

3.7. 3.7 IlepemeHHbIe

[Ipu Hanmucanuu (co3maHuM) MPOrpaMM, KakK OBLIO CKa3aHO BbIIIE, OOJBIIOE 3HAYCHHE UMEIOT
JTaHHBIC, KOTOPBIE MOTYT JJI Pa3HBIX IEJNeH MPEACTaBIATLCSA B pazHoil ¢opme. @opma (uimu dopmar)
MPEACTABICHUS JTAHHBIX HA3bIBA€TCS THUNOM JaHHBIX. Jlyi1 pa®OThI C JAaHHBIMU B TIpOorpaMMe HM
MIPUCBAMBAIOTCS CIICIUAIBHBIC WMEHA, KOTOpPBhIC HMHOTJIA HA3bIBAIOTCS HJICHTU(PUKATOPAMHU JTAHHBIX.
JlanHble B mporpaMMe MOTYT ObITh OCTOSIHHBIMU M M3MEHsAEeMbIMU. [ocTOsSHHBIE TaHHBIE HA3bIBAIOTCS
KOHCTaHTaMHu (CM. HIKe). l3MeHseMble NaHHBIE HA3BIBAIOTCS NepeMeHHbIMH. Takum o00pasom,
IIEPEMEHHON Ha3bIBAECTCS BJIEMEHT IMPOTrPaMMBbl, KOTOPBI MMEET YHHMKAJIbHOE UMs B IPOrpaMme M
cnenuaneHelii TUO. [Iporpamma paboTaer ¢ MMEHaMU MEPEMEHHBIX, KOTOpPbIE MPOTPAMMUCT MOXKET
3amaBath caM. OTMETHM, UYTO TIEPEMEHHBIM COOTBETCTBYIOT OOJAaCTH ONEpPAaTUBHOW MaMsITH
KOMIIBIOTEPA, B KOTOPBIX 3alIOMUHAIOTCS MX TEKYyLIME 3HAUYECHUS BO BPEMsl BBIINOJHEHUS IPOTPAMMBI.
Tun nmepeMeHHBIM HEOOXOAMM JJIS YKa3aHUs OllepaTopaM MPOTPaMMBI TOTO, KaKue ACHCTBUSA Hal
KOHKPETHBIMU NEPEMEHHBIMU MOYKHO BBIIIOJIHATH M CKOJBKO ONEPAaTUBHOW NAMATH HY>KHO BBIIEIIUTH
JUTsl HUX pa3meneHus. B s3pike C++ ucnonb3yercs nmpocras popMa Ajisl ONKUCAHUS IEPEMEHHBIX:

<THI NIepeMeHHOH > <uMsi/Ha3BaHUe/MAeHTUPUKATOP MepeMeHHO >;

B s3pIk 3amokeH HaOOp CTaHAAPTHBIX THUIOB MepeMeHHbIX (int, long, char wu T1.1.) n
CHeluaIbHble MEXaHW3Mbl OINMCAHWS HOBBIX THUMOB. [l OnMcaHuWs HOBBIX THUIIOB MEPEMEHHBIX
UCTIONB3YI0TCS Kiacchl. CTanaapTHbIE OMOIMOTEKH SI3bIKa TAKXKE MpeAaraloT O00JbIIoi Habop HOBBIX
TUTIOB U onepanuii Haa HuMH. C KiIaccaMu Mbl o3HakoMuMcst B apyrux JIP. [lepemennsie B mporpamMme
ONMCBIBAKOTCS 110 CJIECAYIOLIEMY IPABUILY:

<THII IepeMEeHHO# > <UMH NepeMeHHOH> = < 3HaAYeHMe JJIs1 HHUIHATU3AIUN>;
[Ipumeps! onucaHus MPOCTHIX MEPEMEHHBIX CTAHAAPTHBIX TUIIOB C++ MOKa3aHbl HUXKE:

// TpoCTble NepeMeHHbIe pasHbIX TUMOB

intj = 5; // nepemMeHHas uenoro Tmna

unsigned char ¢ = 'A’; // nepeMeHHasl CMUMBOJIbHOrO TUNa

long |; // nepemeHHas uenoro TMna AJvHHas

float f = 5.5f; // nepemeHHas BeLleCcTBEHHOro TUMNa

double d = 10.00; // nepeMeHHas BeLLeCTBEHHOIO TUNa AMHHAsN

bool b = true; // nepemeHHas nornyeckoro Tvna (B 6a3oBoM CH HeT Takoro Tvna)
string s; // nepemeHHas TMna cTtpoka us bubnuotekn STL (B 6a30BoM CU HeT)

[Tomuepkny eme pa3, 4To Il IEPEMEHHBIX BBIJEISIETCS CIEIMaIbHasi 00JIacTh B ONEpPaTUBHON
namsata (OII), B KOTOpOl MOXHO 3amUCHIBaTh M TE€PE3aNKChIBaTh 3HAYEHUs AaHHBIX. HamomHro, 4To
omnepaTUBHAs NaMATh 3TO CIELUUATBHOE YCTPOICTBO KOMIIBIOTEPA, KOTOPOE HEMOCPEACTBEHHO CBS3aHO C
MUKPOTIPOIIECCOPOM M CIYKUT JJIsi XpaHEHHs MporpaMM U AaHHbBIX. 71 AOCTyma K MEpPeMEHHBIM U
KOMaHJIaM HCIIOJIb3YIOTCA aapeca B omneparuBHOM mnamatu. B C++ MOXHO SBHO HCHOJB30BaTh B
nporpamMmax ajapeca IMNCPpeMCHHBIX. I[JISI OTOro TMPUMCHAIOTCA CIHCUUAJIBHBIC THUIIBI HEPCMCHHBIX!
YKa3aTeJIH U CChUIKU.

3.8. 3.8 Koncranrsl
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KpomMme nepeMeHHBIX, B onieparopax M ONepanusXx MOXKHO UCIOJIb30BaTh KOHCTaHThl. KOHCTaHTBI
HE MOTYT H3MEHAThCS U B OOJBIIMHCTBE CIIy4yaeB HE XpaHATCA B onepatuBHOW mamsaTH. OHu
3aMEHAIOTCSI B HMCXOJHOM TEKCTE Hporpammbl. KOHCTaHTBI 3alMCBIBAIOTCS HA OCHOBE IpaBuUll,
OIIpEJICIEHHBIX B A3bIKE U OBIBAIOT JIBYX OCHOBHBIX THIIOB: YMCIJIOBBIE U CUMBOJIbHBIC. J{JIs1 TPYIIIIOBOTO
ONMCaHUsl KOHCTAHT HCHOJB3YIOTCS nepeuncieHus (enum). Ilpumepsl  HCIIONB30BaHMUS KOHCTaHT
IIOKa3aHbl HUXKE.

inti =5; // KOHCTaHTa Lenoro TMNa,
double d = 5.2; // BelecTBeHHast KOHCTaHTa, UCMONb3yeMas Ans MHULManmM3aumm
d = d*5 + 11.7; // KOHCTaHTbI B Bblpa)X€HN

string Strl = "Mpumep cTpokn 1 "; // cTpokoBas KOHCTaHTa B

B sa3pike C++ MOXHO HCHOJIB30BaTh TaKKE IIEPEMCHHBLIC KOHCTAHTHOI'O THIIA. I[J'ISI 9TOro

UCIIONB3YETCS CIELUAIbHOE KIIOYEBOE CI0BO CONSt. i TakMX INEPEMEHHBIX TaKKE BBIACIACTCS
oIepaTuBHAs MaMATh, HO B IPOrpaMMe UX U3MEHATH Hellb3s. KOHCTaHTHBIE IepeMEHHBIE JOTKHBI OBITh
00s13aTeNTbHO MHUIUAIM3UPOBAHEL. [Ipumepsr:

constinti = 3; // KOHCTaHTa Lenoro Tnna,

const double d = 3.3; // BewecTBeHHas KOHCTaHTa, UCrosib3yemas
// ANs HUUManmM3aumm

const float f = 5.5F; // BewecTBeHHas kKoHcTaHTa float, Hy>xHa

// cneundukaums ("F") KOHCTaHTbI

3.9. 3.9 Oneparopsl U cOCTaABHbIE 0ONIEPATOPHI

s paboThl C KOHCTAHTAMH M TEPEMEHHBIMU HCIIOJIB3YIOTCS onepamopsi nporpammbl (Si).
Omneparopbl NOJApa3AeisAlOTCd Ha JBE TPYNIbI: ONEPAaTOPbl M3MEHEHUS IEPEMEHHBIX M OIEpaTOphbl
yrpasieHusi. OCHOBHBIM OIEPATOPOM H3MEHEHHSI TIEPEMEHHBIX, SIBIISIETCS Onepamop npuceausanus,
KOTOPBI UMEET BU/I;

</leBasi YacThb BbIPa:KeHHUs TNPUCBAMBAHUT> = <npaBasi 4acThb BbIPaKeHHUS

NpUCBAaUBaHUA>;
B nepoii yactu oneparopa MnpucBanBaHUA (B O6IJ.I€M cJIyvac BLIpa)KCHI/ISI) Jamice 3aliMChbIBaCTCA
KOHKPCTHaA IICPCMCHHAsA, a B npaBoﬁ YaCTH BBIPAKCHUC AHAJIOTMYHOI'O THUIIA. HaanMep:

a=b+c;//a, b, c - nepeMeHHblE OAHOMO TMNA
Str3 = Strl + Str2; // nepemeHHble Strl, Str2, Str3 umetot Tmn string (ans C++)
Oneparopel ynpaBi€HUs PACCMOTPUM HUKE. B sA3bIKax CTPYKTYpHOIO MNPOrpaMMUPOBAHUS

UCIOJb3YETCsl MOHATHE cocTaBHOro omeparopa. CocTaBHOM omeparop — 3TO J00as COBOKYIHOCTb
OIIEpPaTOpPOB 3aKIIOUEHHAs B CIEHHUANbHBIE oneparopHble ckoOku. B C++ omeparopHbIMuH CKOOKaMu
ABISIFOTCSL purypHbie ckoOoku (“{”, “}”). B apyrux si3pikax mporpaMMHpOBaHHsS MOTYT OBITh M JpyTrHe
oreparopHbie ckoOku (Hampumep, begin u end). B mpunmume, CymecTBYIOT S3bIKH, B KOTOPBIX HE
MPUMEHSIIOTCSl ONEpaTOpHbIE CKOOKM U Al OOBEAMHEHMSI ONEPAaTOPOB HCIOJB3YETCS CHEIHalIbHOE
CTPYKTYpPHOE TeKCcTOBOe mpexactaBieHue mnporpammbl (Hampumep, OUTLINE xak B WORD).
CocTtaBHOM onepaTop MOKHO 3aIllUCaTh TaK:
{Ss1,S2,S3, ..,Si,... ,Sk};
[ne Si - mo0Oble onepaTtopbl U JUPEKTUBBI ONUCaHus si3bika C++.
[Ipumepsl cocTaBHBIX ONIEPATOPOB:
{i=5;c=(a>b)?a :b; fun(a, 15); };
{
if (a>Db)
{inti=5;a=0;,b=15+i;}
else
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a=15b=0; };
e

B nanHOoM mpumepe ucmonb30BaHbBl Tarke omnepartopsl BerBieHus (if — else u ycnmoBHbii
oreparop () ? :).

B si3pike nporpammupoBanus C/C++ cOCTaB CTaHAAPTHBIX OMEPATOPOB 3HAYUTEIBHO OTPAHHYCH.
OH nerko 3anioMuHaetcs. [lepeuens 3Tux oneparopos gaH Huxke (B CH):

- Oneparop npucBauBaHus “-”.

- Oneparopsl BetBienus (if — else).

- Oneparops! mukia ( for, do, while).

- Onepatop mepekirouarensb (Switch).

- Oneparop BbI30Ba (pyHKIMI U IPOLIEAYP .

- Oneparop Bo3Bpara u3 npoueayp (return).

- BcnomorarensHbie onepatops! ynpasinenus (break, continue, case)

B nanHO# pabote Mbl OylneM H3ydaThb ONEPATOp MPUCBAMBaHHS, KOTOPBIA HCHOJIB3YETCS IS
BBIYHCJICHUS 3HAYCHHUI IEPEMEHHBIX TIPOTPaMMBI.

3.10. 3.10 INepBasi nporpamma u pycupukanus
Ecnu co3nare myctoit npoekt (cM. Bbimie — 3.4) — mis npumepa - FIRST u no6aButh B Hero
oauH noaynb first.cpp (dbaiin ucxoaHoro koja), a 3aTeM BBECTH B HETO TEKCT MPOTPAMMBbI, IIOKa3aHHOM
HIDKE, TO MOJKHO BBITIOJIHUTH TepBy0 mnporpamme Ha s3bike C/CU++. Jlmsg sToro HYXHO €€
otkoMmuupoBath (F7) u 3amycTuTh ee B pexume otinanku (F5).
#include <stdio.h> //-1
void main(void) // - 2
{ // BbiBOA, TeKcTa
printf( "HELLO!, Mpuset!!\n" ); // -3
getchar(); //-4
}
[lepBoHauanbHbIE TOSICHEHHS K TEKCTYy IEpPBOM mporpammbl (3eleHBIM IBETOM
BBIJICJICHBI KOMMECHTAapHH B TEKCTE NPOrPaMMbI, HOMEP KOMMEHTApPHUS COOTBETCTBYET
MOSICHEHUIO B TICPEYMCIICHUH, JaHHOMY HWKe). KpacHBIM IBETOM BBIACICHBI (HUTYpHBIC
omeparopusie ckoOku ({,}) s 0OpaMiIeHHS Tella TIIaBHOM MPOrpaMMBbI.
1. Tloaxmrouenue OHONMMOTEKH BBOMAA/BbIBOJA (mas MCmoiab3oBaHus (yukmu( printf u
getchar).
2. Omnucanue 3arojioBKa TIJIaBHOH (yHKIMH mporpammbl (Main), Ttakas HEoOXoauMa
BCET/A.
3. BeoB BeiBoga — printf mus BeiBoma TexcroBoi ctpoku ("HELLO!, IMpuser!!!"). B
CTPOKE CIIEIUAIBHO TIOMEIICH TeKCT B PYCCKOW W JATHMHCKOW KoawmpoBke. Jlanee Oymer
JTAHO TIOSICHEHUE MCIIONIb30BAHMS ATON (PYHKIIHH.
4. Be3oB Gyukiuu getchar ais co3manust oxXuIaHUs HAKATUS JFO00H KITaBUIIIN.
[Tonmy4yeHHBIH pe3ysbTaT B OKHE KOHCOJIH, ITOCIIE 3aIlyCKa MPOrpaMMBbl, TIpaBia, B 3TOM ciydae,
OyZIeT He OYeHb HATJISITHBIM U TIOHSTHBIM:

HELLO!, fwrTx€!!!
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Takoe MpoMCXOAUT MOTOMY, YTO HE obOecredeHa pycU(HUKaAIUs MPOEKTa W BHIBOJA HA JKpaH
(coBo "llpuBeT

nn

redaTaercs He B Toil Koguposke — ("ZEmrrx€!!!).
Jlnst pycuduKanuy BEIBOIA B IEPBOH MPOrpaMMe H3MEHHUM €€ TaK:
#include <stdio.h>
#include <process.h> // 1l -1
void main(void)
{ // BbBoa TekcTa
// Pyccudukauma BBOAA U BbIBOAA B KOHCOJIbHOM OKHe
system(" chcp 1251 > nul™); // 111 2
printf( "HELLO!, Mpuset!!!\n" );
system(" PAUSE"); // 3// !l 3

KpacHbiM B TekcTe moMmeueHbl J0OaBIECHHbIE CTPOKHU, KOTOPbIE 0003HAYaAIOT CIIEIyIOIIEE:
1. JloGaBneHa BTOopas OMOIMOTEKA, /71T UCIIOJIB30BAHUS CIIeUaIbHOM GyHKIMM System.
2. BeeBaercs QyHKnus SyStem Uil TEepeKIFOYeHUs KOJOBOM CTPAaHUIBI KOHCOJBHOTO
OKHa Ha pycckyro (1251).
3. Bro3piBaercs GpyHKUus SyStem a1 opraHu3alMy OKUIaHUS HAKATON KIIABUIIIH.
Kpome Toro, mjisi KOppeKTHOrO BBIBOJA, HY>KHO HAaCTPOUTh KOHCOJIbHBIM BBOJ M BBIBOJ (CM.
BhIlIe 3.5- pycudukanus npoekra). [1oBTOpIO 311€Ch €llie pa3 HaCTPONUKHU MpUPTA:
s oroOpa’keHHsI TEKCTOB HA PYCCKOM SI3bIKE U €r0 BBOJA B OKHE KOMAaHJHOM CTpOKH (mocie
IePBOro 3alycka MporpamMMmbl!) HyXXHO caenaTth HACTPOWKH ImpudTa 3TOro OkHa (TMpaBOi KHOMKOM

n_n

MBIIIM BBI3BIBAEM Yy CHUCTEMHOTO MEHIO OKHa JeBbIH BepX OKHa KoHcouu ). OOs3aTenbHO
nepexmodaeM mpudt B THn - Lucida Console. BeiOupaem HacTpoiiku (mocie BbIBOjIa KOHCOJIBHOTO
OKHa Ha JKpaH, MPaBOW KHOIKOH BbI3biBaeM cucTteMHOE MeHi0): CBOMCBA->IIPU®T -> Lucida

Console). B pe3ynbrare momydum:

# © DA\2017_2018\KafOM_CYLL_2017\2017\/1P_OM\First\Debug\First.exe =N

HELLO!, NMpmueet!!!
lna npogonxeHus HaxuumTe mobyw knaswmuy .

[Mocne HaxkaTHs MHOO0H KIABHIIM KOHCOJIBHOE OKHO 3aKkpoercs. J[eficTBUs 1m0 HAcTpoiKe OKHA
HY’KHO JIeJIaTh TOJIBKO IIPY IIEPBOM 3aIlyCKE Ha BBIIIOJIHEHUE U JAHHOIO IIPOEKTa!

3.11. 3.11 Moakarouyenue GyHKUMA MaTeMaTHYECKOH OMOJIHOTEKH.
Jl71st IcToJIb30BaHUsT MAaTEMAaTUYECKONW OMOJIMOTEKH HYKHO MOIKIIOUNTD 3ar0JIOBOYHBIN (paii
#include <math.h>

OH COIEpXHUT TMepeueHb MPOTOTHIIOB (YHKIMA W KOHCTaHT (HAIpuUMep T), KOTOpPbIC
ucronb3ytores B popmynax. [lepedyens ¢pyHknuii npuBeacH B npuioxkennu (11.1), kpome 3TOro MOXHO
MIOCMOTPETH COJICPIKMUMOE 3arosioBogHoro daiiaa(math.h).

I[J'IH MOAKJIIFOYCHHUA KOHCTAHT HYKHO HUCIIOJIb30BATh CJICAYIOIIYHO HaCTpOﬁKYZ
#define _USE_MATH_DEFINES

Torga B mporpamme MOKHO MCITOJIB30BaTh MaTeMaTUYECKHE KOHCTaHTHI (Hanmpumep ©t) - M_PI.

[TepedyeHb MOMYCTUMBIX KOHCTAHT JaH B mpuioxennn (11.1)
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3.12. 3.12 IIporpaMmma BbIYMCJIEHUS CHHYCA.

C y4eroMm MOSCHEHWH, CIACJIAaHHBIX BBILIE, B CO3JaHHOM IIPOEKTE MOXHO CO34AaTh MPOrpPaMMy
(cM. HIDKE) [T BBIYUCICHHS 3HaYeHUs1 (QYHKIIMU CHHYC (110 (hopMyJie, PeICTaBICHHON HIXKeE):

F =2*sin (n /2):
[Tpumep parmMenTa nporpaMmsl Il BHIYUCICHUS CHHYCA JJIsl pa3HbIX 3HAUEHUH apryMeHTa (c
MOJIKITIFOYEHHON MaTeMaTHYeCKOoW OMOINOTEKOH 1 pycu(uKanuei):
#define _USE_MATH_DEFINES
// Tonknw4eHne 6UBNMOTEKM MaTeMaTUYeCKUX QYHKLMI
#include <math.h>
#include <stdio.h>
#include <process.h>
void main(void)

{

// // n. 3.12

system(" chcp 1251 > nul");

double F;

double X = M_PI/2; // X = T /2 - Ha4yaNbHOe 3HayeHue
11111177

F = 2%sin(X); // F =2.0  2*sin (m/2)

11111117

printf("1. F = %7.2f pna X =%5.2f \n" , F , X );
F = 2*sin(X + M_PI/2 ); // F =~0.0 Xx
printf("2. F = %7.2f ana X =%5.2f \n" , F ,
F = 2*sin(2*X ); // F =~ 0.0 sin (m)
printf("3. F = %7.2f pna X =%5.2f \n" , F , X );

F = 2*¥sin(M_PI/2 ); // F ~=0.0 x =7

printf("4. F = %7.2f pna X =%5.2f \n" , F , X );

F = 2*sin(0.0 ); // F = 2.0 2*¥sin (0)

printf("5. F = %7.2f pna X =%5.2f \n" , F , X );

F = 2%sin(1.57079632679489661923 ); // F = 2.0 sin (m)
printf("6. F = %7.2f ana X =%5.2f \n" , F , X );
system(" PAUSE"); }

x

);

Pe3ynbTaThl paboThl MPOrpaMMbl MOKHO TIOCMOTPETh B OTJIAAYUKE B OKHE JIOKAJIBHBIX JAHHBIX
WM BBIBECTH Ha DKpaH KOHCOJBHOTO OKHa (yHKumen printf cnermmdukarueii (%07.2f). CmoTpure Hixe
npuMepB GOPMAaTUPOBAHHOTO BBOJIA U BBIBOJI.

printf("F = %7.2f gpna X =%5.2f \n" , F , X);

ITocre BHMUCIIEHUS TTONTyuuM pesyasTar (X = 71/2):

F = 2.00 pna X = 1.57
Oco0GeHHOCTH BBOJIa BBIBO/IA YHCEN U TEKCTOB MBI PACCMOTPUM HMXKE.

3.13. 3.13 ®opmaTupoBaHHbIii BBOA-BbIBO/I.

PaccmoTrpuM npocreiime BO3MOKHOCTH BBO/1a/BbIBOJIA B CTAH/IAPTHOW OMOIHOTEKE.

Jlnst aToro mcnonb3yrotes GyHkimu Printf (BeIBox Ha KOHCOJIb — OKHO KOMAH/IHOW CTPOKH) U
¢bynkiwst scanf (BBox ¢ KiIaBHaTyphbl — B PSKUME KOMAHIHON CTPOKH). 11 MOAKITIOYCHUS] ONOIHMOTEKH

BBO/1a/BBIBOJIa UCITOJIB3YETCS 3aroJIOBOYHBIN (ain<stdio.h>:
#include <stdio.h>
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#include <process.h>
PaccmoTpum riaBHBIC QYHKITHH.

3.14. 3.14 BeiBoa naHHbIX — pyHkus printf.

Oyukmus printf (BeiBog no ¢opmary), sBIsieTCs OCHOBHOW (YHKIIMEH BBIBOJA HAa KOHCOJIb B
a3pike CU (B s13pike CU++ npeaycMOTpeHsl clieluanbHble KJIACChl JJ11 BBOJA U BBIBOJA C KOHCOJIU, HO
3T BO3MOXHOCTH OyayT paccmarpuBaTbcs moTOoM). IlepBblii aprymMeHT (yHKIMM — CTpoOKa
¢dbopmaTupoBaHUs, OHA 3a/1a€TCS B JBOMHBIX KaBBIYKaX. OJTa CTPOKA BBIBOJUT TEKCT M OIMpPENENsIeT
¢dbopmart BeIBOJa TepeMeHHbIX. [IpuMep BbIBOAA TekcTa 63 epeMEeHHbBIX !

printf("Mpumep coobweHuna\n"); // BbiBEAET Ha NeYaTb TOMLKO TEKCT U nepeseaeT cTpoky (\n):

Mpumep coobueHus

A GyHKIHS BRIBOAWT TEKCT U 3HAUYEHHE OJHOM MEpeMEHHOM 1estoro tuma (I = 5):

int i = 5;

printf("QnunHa paBHa = %4d cm. \n", 1i);

printf("nnHa paBHa = %4d cm", i);

// npu i = 1 BbIBEAET:

OnvHa paBHa = 5 cm

Takum oOpazom, 3amuch ''%4d"™ o3Hauaer: mevaTaTh MEPEMEHHYIO 33JIaHHYIO BTOPBIM
apryMEHTOM BEJIMYMHY B JecstuuHoi (d — TN BbIBoAa) ¢opme B cienyronme 4 nosuiun. Crocod
3ammucu (hopMara CIIeyFOIIni:

%[<o0muii pazmep>] [.<TrouHocTH>]% [.<Tun BhIBOAa>] <THN BHIBOJA>

Kpowme necsatuanoro cnenmdurkaropa ¢popmara BIBOIa MOTYT OBITH TPUMEHSTHCS U IPYTHE:

d -nipeobpa3oBaHme B ACCATUUHBIN (HopMaT;

0 -TipeoOpa3oBaHKe B BOCbMEPUYHbBIN (hopMaT;

X-1peo0pa3oBaHue B HIeCTHAIIATEPUYHbIN hopMaT;

N-KCIIOJIb3YETCS 1)1 3aIOMUHAHKS TEKYIICH MO3UIIMY B CTPOKE BHIBO/IA;

f,g,c — meyathb ACHCTBUTEILHBIX THUIIOB C MOPSIKOM (€) 1 0e3.

p — BeIBoAMTCS B (popmare anpeca (ykazaTelb)

s-nieuaTh B hopmaTe cTpoku (mepeaacTes yKa3aTesb);

c-TeYyaTh OJTHOTO CUMBOJIA.

To4YHOCTB yKa3bIBaeT JJIsl APOOHOM YACTH YKCIIO 3HAKOB TOCTIE 3aISTOM.

[Tycts pS-ykasartenb Ha CTPOKY € cojepkaHueM "MepBoe 3HayeHue", a IepeMEHHAsT X- COJEPIKHUT
BEIIECTBEHHOE yKciio paBHoe 5.8134f, Torna omeparop :

float x = 5.8134f;

char pS[] = "MNepBoe 3Ha4yeHue";

printf("%s x = %6.3f \n", pS , x );

BBIBEJICT HA T€YaTh.

MNepBoe 3Ha4yeHue x = 5,813

\n' - B cTpoke GopMaTUpOBaHMs O3HAYACT MEpeBO CTPOKH. [Tom uucIio ¢ maBaromield TOYKon
OTBEJICHO BCEro 0 TMO3UIMIA, TPU M3 KOTOPBIX BBIACNEHO MOJ JIpOOHYI0 YacTh (TOYHOCTH). ITO
CIIpaBEUTMBO Il BCEX THIOB JaHHbIX. Tun BeiBoza f mcmonb3yercs aiis BeiBonA aaHHbIX Tuma float
(uucio ¢ maBaroiiei Toukoit). s BeiBoga uncia tuna double HyxHO ykazats GopMaT /i1 BBIBOJA -
%lIf (ceudpurarop | ms long/double). ®opmarnas crpoka B Gynkmmu Printf moxker comepxartb
TaKXKe CIEIHATBHBIC YIPABJISIOIIAE CUMBOJIBI:

\N- riepeBo1 Ha HOBYIO CTPOKY;
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\f-HOBas cTpaHuIa;
\t-TaOymsius;
\b-cTepeTs mpeabIIyIUii CHMBOI | T.JI.
Eie oaun npuMep nedatd oHOTO cuMBoJia(Symb), mesoro uucia (NUmMDb) u crpoku(Str).
char symb="X";
int numb = 33;
char Str[25] = "CTtpoka TekcTa";
printf ("%10.3s %c %2d" , Str, symb, numb);

system(" PAUSE");
[Tomyunm:
lMepBoe 3Ha4eHue X = 5.813
Ctp X 33
OnAa npofonxeHua HaxmuTe nwbyw Knasuwy . . .

[Ton cTpoky oTBeieHO MUHKUMAaIBHO 10 CMMBOJIOB, HO TledaTaeTcsi ToiabKO 3 ( creuudukanus -
%10.35).

3.15. 3.14 BBon nanHbIX — pynkius scanf.

B s3p1ike CU 17151 BBOJIa TAaHHBIX MCIIOIB3YIOTCS pas3inyHble QyHKIMH, B ToM uucie getchar() u
scanf(). [Ipocroii npumep BBOAA M BBIBOAA:

char c;

c=getchar();

printf("Beeaute cumeon \"c\":\n");

printf("Cumson = %hc "I\n", ¢ );

[Tocne BBOga "5" 1 HaxkaTus kinaBuiuu Enter, [Tomy4yum Ha skpaHe.

BBeaute cumBon "c":

5

CumBon c = 5 !I!!

3nech ¢ - mepeMeHHas Tuna char, et Oyaer npucBoeHo 3HaueHue (5), BBEIECHHOE C KIIAaBHATYPHI.
Cneuunduxarop Tuna h — ucnosnb3yercs aj1st BeiBoja Trma Short int mepeMeHHBIX.

BBojg Apyrux THUNOB JaHHBIX C KJIaBHATYPHl (HE TOJBKO OJMHOYHBIX CHMBOJIOB) BBINOJIHSACTCA
Takke ¢ nomompio ¢yHkuuu scanf. B atom ciydae BBOIMMBIC HapaMeTpbl/IEPEMEHHBIC 3aal0TCs
BCErJla C IMOMOUIbIO YyKazaTenei(agpecoB mnepeMeHHbIX).  [lycTh mepeMeHHble HMEITCS TpU
[epeMeHHsble: symb , numb u Str:

char symb="A";

int numb = 11;

char Str[25] = "Ctpoka TekcTa"; // IMa MaccvBa SBNSETCS yKa3aTenem.

Toraa MOXHO BBIMOJHUTH BBOJ| IaHHBIX:

printf ("BBeguTe CTpoKy, CMMBON M 4ucao [4epe3 npoben]:");
scanf("%s %c %d", Str, &symb, &numb);

printf ("%10.5s %c %2d\n" , Str, symb, numb);

BeBeaute, cumBon M 4muciao [4vepes npoben]:

Mpumep_6_77_,

[Tocne BBoma cnosa "lIpumep" cumBona "6" u yucma "77"

[Tonyunm:

Mpume_6_77
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Bce aprymentsl npeactaBisitoT co0oil ykazarenu (M Takxke Str - MMsI CHMBOJIBHOIO MaccHBa
CTPOKH 3TO TOXe yKazaTenb). [Ipu BBoge ¢ynkuus scanf paccmarpuBaeT mpoOenbl Kak pas3aeluTelTH
BBOJAMMBIX JTaHHbIX. KpacHbIM 1IBETOM BbIJ€JIeHa CUMBOJbHas mepeMeHHas (Str) u ee 3HadyeHus npu
BBOJIE U BBIBOJIE JAHHBIX.

IIpumeuanue: [y TOMOJHUTENBHBIX CBEIACHUH 0 paboTe (pyHKIMI MOXKHO BOCIOJIL30BaThHCS
TaKXe: JTUTEePaTypoil 1o Kypcey, JekusaMu 1o kypcy, MSDN u apyrumu uctouHukaMu HHQGOpMaIUm.

[lepeuyens nocTymHBIX (QyHKIMI BBOAA BRIBOA BHI HaieTe B Onbmmoreke <stdio.h>.

3.16. 3.16 OTaaaka mporpamm.

ITpu pa3paboTke NmporpamMm Ba)KHYIO POJIb UIpaeT OTJIAJAYMK, KOTOPBIH BCTPOEH B CHUCTEMY
NporpaMMHpOBaHus. B pekuMe OTIaAKK MOXHO TPOBEPHUTH PabOTOCHOCOOHOCTh IMPOTPaMMBI U
BBINOJIHUTh HOMCK OIIMOOK caMoro pasHoro xapakrepa. OTiaauuk MO3BOJSET MPOCIEIUTh X0 (10
I1araM) BBITIOJTHEHUSI IPOTPAMMBI M OJTHOBPEMEHHO MOJYYHTh TEKYIIHE 3HAUEHHs BCEX MEPEMEHHBIX U
O00BEKTOB NMPOrPaMMBbl, YTO MO3BOJSIET YCTAHOBUTb MOMEHTBHI BPEMEHHU (M OMEpaTopbl), B KOTOpHIE
MPOUCXOIUT OIIMOKA U MPEINPUHATH MEPHI €€ yCTpaHEeHus. B 11es1om, oTIaauuK Mo3BOoJSEeT BHIIIOJHUTD
CHEAYIOUINE NEUCTBUSA:

— 3amycTHTh POrpaMMy B peKUME OTIaaKku 0e3 TpaccupoBku 1o maram (F5);

— Bomonauts nporpammy 1o miaram (F10);

— BbInogHHATE pOrpaMMy Mo Iaram ¢ o0paiieHusMH K BIokeHHbIM QyHKuusam(F11);

— VYcraHoButh TOuKy octaHosa (BreakPoint — F9);

— BoimonHuTh NporpamMmy 10 nepBoit Touku ocraHosa (F5);

— TIpocMoTpeTh Jr00bIE JaHHBIC B PeXKUME OTJIAJIKH B crierpansHoM okHe (locals);

— IIpocmotpets mt00bIe JaHHBIE B pEKUME OTIIAKU TPU TIOMOIIA MBIIIKH;

— H3meHuTs 1r00BIC TaHHBIC B peXXUME OTIIAJKK B crienuaibHoM okue (locals u Watch);
— YcTaHOBUTH MPOCMOTP MEPEMEHHBIX B crienuansHoM okue (Watch);

— IIpocMmoTpeTs nocnen0BaTeIbHOCTD U BIOKEHHOCTh BBI30BA (DYHKIIUH.

[lpr BBIMONHEHWH BceX JTaOOPATOPHBIX Kypca CTYACHTHI JIOJDKHBI aKTHBHO WCIIOJNB30BaTh
oTIaguuK VS, 3HaTh €ro BO3MOXHOCTH U OTBEYATh HA KOHTPOJIbHBIE BOIIPOCH!, CBSI3aHHBIE C OTIAIKON 1
TECTUPOBAHUEM IIPOIPaAMM.

IIpumeuanue. [TogpoOHoe onrcanue Marepuaia U MOHATUI Bbl MOKeTe HaWTH B JuTepaType |1
- 6] mwmm copaBounoit cucteme MS VS. Kpome Toro, He mpomyckaidTe nekimuu mo kKypcy. He
PEKOMEHAYI0 Oe30r0BOPOYHO BEpUTh MarepuanaMm u3 cetd Murepuer (Hanpumep, B Bukunenuu), tak
KaK TaM B HEKOTOPBIX CTAThsIX €CTh OIIMOKH!

3.17. 3.17 [Ipumep nporpaMMsbl JIUHEHHOT0 BHIYMCJIEHHUSI ¢ BBOJAOM H BBIBOJAOM JaHHBIX.
[Mycts HEOOXOAMMO cO3/1aTh NPOrpaMMy JiJIsi BBIYMCICHHS 3Ha4eHUs nepemeHHoit F  (
NepeMEHHas C TUIAaBArOIEH TOUYKOM) Ha OCHOBE CIIEAYIOMICH (OpMYJIbL:

F = 2absin(l + 0.5x)

[TapameTpbl BBIYHCIICHUS @ U D SIBISIFOTCS LENBIMH HIEpeMeHHbIMH (THIl - iNnt), a nepemenHas |
ABIISICTCS MEPEMEHHOM C IIaBaroIleld TOYKOW (BEIECTBEHHOM mepeMeHHoi). [lapamMeTpbl BeIYHCICHUS
JOJKHBI OBITh BBEACHBI C KJIABMATYpbl (C KOHCOJM), a pe3yibTaT JOHKEH OBbITh BBIBEJAEH B OKHO
KOMaHAHOM cTpoku. Torma MOXKHO co34aTh IIPOrpaMMy, NPUBEIEHHYIO HU)XKE U BBIIOJIHUTH
HEOOXOAMMbIe BhIYUCIICHHS. [10sICHEHHS B TEKCTE MTPOTPaMMBbl IaHbI B Bujie KommeHTapuen(//).
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#define _USE_MATH_DEFINES

// NopakntoyeHne 6UBNNOTEKN MaTEMATUYECKMX (DYHKLIMIA

#include <math.h>

#include <stdio.h>

#include <process.h>

// onncaHmne KOHCTaHTbI A8 Yncia nm

#define PI 3.14f

// Hayano nporpamMmMbl — TO4YKa BXxoZa B NporpaMmy

void main(void)

{

// Pyccudmkaums BBoga v BbIBOAA B KOHCOSIbHOM OKHe

system(" chcp 1251 > nul");

// OnncaHme NCXOAHbIX AaHHbBIX U BbIMUCISIEMbIX MEPEMEHHbIX

int a, b; // nepeMeHHble Lenoro Tuna

double F, | ; // nepeMeHHbIe BELLIECTBEHHOIO THMA

// BBOA AaHHbIX a

printf("Beegute a: ");

scanf_s("%d", &a);

// BBoA oaHHbIX b

printf("Beegute b: ");

scanf_s("%d", &b);

// BBOA AaHHbIX |

printf("Beegute I: ");

scanf_s("%If", &l);

// BbluncneHue no gopmyne

F = (double) (2*a*b*sin(1+0.5f*M_PI));

// BbiBoA pe3ynbTaTa paboTbl MporpaMmsl

printf("\nF = %7.2If angda = %d b = %d | = %5.2If\n",F,a, b, I);

// OxvpaHne 3aBepLueHnst paboTbl Nporpammel

system(" PAUSE");

¥

brok-cxema JMHEHHOW NpOrpaMMbl BBIYHMCIEHUS (QOpMyIbl TMpHBeAeHa Hibke (00K BBOJA

JaHHBIX No2 MOXHO JIeTaMu3UPOBATh):

< 1. Hi-lano >

2. BBopg gaHHbIX (a,b,l)
Anga doopmynbl €
3anpocom

v

3. Bbluncnenuve F

v

4. BbiBOA 3Ha4yeHus F

\{\
mom )
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Pe3ynbrathl paboThl Tako# MPOTpaMMBI MOCIIE BBOAA HEOOXOAUMBIX TIEPEMEHHBIX BBITIISIAT

Tak (IpoBephTE €€ paboTy Ha aHAJOTHYHBIX JAHHBIX):

BBeaute a: 2

BeeguTte b: 3

BeeguTte 1l: 10

F= -10.07 phna a =2 b =3 1= 10.00

Ana npoponxeHna HaxmuTe nwbyw Knasuwy . . .

HyxHo co3mate myctoii mpoekt B MS VS, kak omucano Bbeime (pasmen 3.4 um 3.5),
CKOIUpOBaTh uepe3 Oydep oOMeHa B HEro TEKCT JAHHOIO NpUMepa MPSMO U3 TEKCTa JaHHOTO
JOKYMeHTa, oTnaauTh ero (Pa3men 3.11) u BRIMOTHUTE MOIIArOBO.

3.18. 3.18. bosiBaHKa /UIs1 [JIABHOT'O MOJYJISI ¢ MaTeMaTH4YeCKOi Ou0JIH0TeKOH

HyxHo co3mare myctoir mpoekt B MS VS, kak omucano Beimme (pasgen 3.4 u 3.5),
CKOMMpOBaTh 4epe3 Oydep oOMeHa B HEro TEKCT AAHHOTO MpUMeEpa MPSIMO U3 TEKCTa JaHHOTO
JTOKyMeHTa, oTiaauTh ero (Pasmen 3.11), pycuduiuponarts (1.3.5 ) KOHCOJIBHOE OKHO M BBITIOJIHUTH
noiaroBo. BeiOpate 0uH 13 ciocoO0B BETBIICHUS B IIpOrpaMMe (IIepexo/ibl WiIH MEPEKII0UaTeNb).
HenyxHo€ MOXXHO yJaauTh.

#define _USE_MATH_DEFINES

#pragma warning(disable : 4996)

// NopkntoyeHne 6UBNNOTEKN MaTeMATUYECKMX (DYHKLIMIA

#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/111 n.

system(" chcp 1251 > nul");

// 30€ecb pacnonoXuTb TEKCTbI MPUMEPOB 1 ONEPATOPOB BbIYMUCIIEHUIA U3 MY
// Mpumep nevatu

printf("MaBHbIA MOAYNb NPOCTOro NpuMepa ¢ MatemMaTukon!\n");

system(" PAUSE");

b
3.19. 3.19. BoaBaunka aas nemoucrpanuu JIP niau padoTsl Ha ceMHHApe
HyxHo co3mare myctoi mpoekt B MS VS, kak omucano Beime (pasgen 3.4 u 3.5),
CKOHMpoBaTh 4epe3 Oydep oOMEHa B HEro TEKCT AAHHOTO TpUMeEpa MPSIMO U3 TEKCTa JaHHOTO
nokymeHTa, omnanuth ero (Pasgmenm 3.11), pycudunupoBaTh KOHCOJBHOE OKHO M BBHINIOJHHUTH
MOIIArOBO.

#define USE_MATH_DEFINES

// Noaknw4yeHne 6GUONINOTEKUM MaTeMaTUYeCKUX OYHKLW
#tinclude <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{
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// /] n.

system(" chcp 1251 > nul");

// 3pecb pacnofioxUTb TeKCTbl NpumepoB u3 MY

L1717 1717777777777777177177771777

// 1-%# CNOCOB pnA [EeMOHCTpaUMU WU 3aHATUN

// Bna ucnonb3oBaHWs B paboTe MOXeT 6biTb BbibpaH MepBbii UM BTOpPOW Crnocob

// (oHM B3aumouckidawwme!) YnpaBneHue AeMOHCTpauvein Npou3BOAUTCA ycTaHoBKoWi breakpointa

// BNs 3TOro nepexoj Ha METKY KOHLA HY>XHO 3aKOMMEHTUPPOBaTh Tak : //goto METBEGIN;

goto METBEGIN;

// HAYHAJIO

/l'1
METBEGIN:; // MeTky nepeTtawuTb K Ha4asny COCTaBHOrO oriepaTopa npoBepseMoro NyHKTa Win 3agaHns unu
MOCTaBUTb TOYKY OCTaHOBa

{
// n5.6
int i =5;
I

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

goto METEND;} ;
/] 2

{//n5.7
printf("2. M. 5.7\n");
goto METEND;} ;
/] .

/] ..
// KOHEL

METEND:; // MeTKa KOHUA MpOBEpKM
// 2-1 CNOCOB pns AeMOHCTpauuuM M 3aHATMI (CHayana BbIBOAUTCA MeHW, a 3aTeM WUCnonb3yeTcA
nepeksw4aTenb)

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");

SW = getchar(); // BBoa HaxaToi knasBuwu (HOMepa MYHKTA MEHH)
// TNepeknw4daTenb

switch ( SW)
{

case '1':

printf("Boibop 1!\n");
// npoBepaemas nporpamma

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

printf("Beibop 2!\n");
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//npoBepAemMas nporpaMma
//n.5.7
break;

}

case '3':

printf("Beibop 3!\n");

break;

break;
}
default:

printf("Boibop no ymondaHuw!!\n");

1

system(" PAUSE");
}

3.20. 3.20. BoaBaHka ¢ MEHI0, BBIX0/I0M M BO3BPATOM B MEHIO
B nanHOM paszzene mpHUBOAWUTHCS TEKCT "OOJNBaHKU' C MEHIO, BO3MOXHOCTBIO BBIXOJA U3

MIPOrpaMMbl U BO3BpaTa B MEHIO”

#define _USE_MATH_DEFINES

// MoakntoyeHne 6MBNNOTEKN MaTEMATUYECKMX DYHKLIA
#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void)

{

/l']]n.

system(" chcp 1251 > nul");

// 3pecb pacnonoXuTb TEKCTbI NpuMepoB 13 MY
[T

// ANs NCNonb30BaHUS MOXET BbITb BbIOPAH OAMH WM BTOPOI cnocob (B3aMMoucktovatoLme!)
// 2-n CNNOCOB anst AEMOHCTPALINA U 3aHATUI

char SW;

MENU:;

// BblBOA, MEHIO

system (" CLS™);
MENU2:;

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

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

/] ...

// BbIGPaTb HYXHbI MYHKT MEHIO
printf("BoibepeTe nyHKT mMeHto:\n");

SW = getchar(); // BBoa Ha)aTol KaBuULLIK
// Nepekntoyatens

switch ( SW)
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{

case '1":
{
printf("Bbibop 1'\n");
// npoBepsieMas nporpamMa - Mocsie 3TOro NyHKTa 3aBepLIeHNE NPOBEPKM U Nporpammbl !!
// n.5.6 ...
break;
b

case 2"
{
printf("Bbibop 2!\n");
//npoBepsieMasi MporpamMma - nocse 3Toro MNyHKTa BbIX0A4 B MEHIO
//n.5.7 ...
// system (" CLS");
SW = getchar(); // C6poc ENTER

goto MENU;
break;
b
case '3
{

printf("Bbibop 3'\n");
//npoBepsiemasi nporpamMma - MyHKTa BbIXOA B MEHIO C COXpaHeHWeM pe3ynbTaTta
//n.5.8 ...

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

by

case '0":

printf("menu’\n");

// MNocne 3Toro NyHKTa 04YMCTKa U BO3BPAT B MEHIO
SW = getchar(); // Cépoc ENTER

goto MENU;

break;

break;

}

case 'e':

{
printf("Bbibop e '\n");
// MNocne BbiboOpa 3TOro NMyHKTa BbIXOA M3 MNPOrpaMMbl
exit (0);

default:
{

printf("Bbibop no ymonuanuo!'\n");
¥

system(" PAUSE");
b

3.21. 3.21. BoaBaHKa ¢ MeHIO, BLIX0JI0M U BO3BPATOM B MeHI0 /1151 /I3 U BBIX010M

#define _USE_MATH_DEFINES
// NopkntoyeHne 6UBNNOTEKN MaTeMATUYECKMX (DYHKLIMIA
#include <math.h>
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#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");

// 34eCb pacnonoXuTb TEKCTbI MpUMEpoB 13 MY

M

// 2-n CNNOCOB anst AeMOHCTPALINA U 3aHATUN
char SW;

MENU:;

// BbiBOA MEHI0

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("*. IN. T3 5.X.X ...\n");
/...

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

/] ..

// BbIGpaTh HYXXHbIV MYHKT MEHIO
printf("BoibepeTe nyHKT mMeHto:\n");

SW = getchar(); // BBoa HaxaTol kaBuULLIK
// Nepekntoyatens

switch ( SW)
{

case '1":

{
printf("Bbibop 1'\n");
// npoBepsieMas NporpamMma - Mocsie 3TOro NMyHKTa 3aBepLUeHMe NPOBEPKM 1 NporpaMmbl !!
// n.5.6 ...
break;

case 2"
{
printf("Bbibop 2!'\n");
//npoBepsieMasi nporpamMma - Nocsie 3Toro MyHKTa BO3BPaT B MEHIO MPOrpamMMbl C OUMUCTKOM
//n.5.7 ...
// system (" CLS");
SW = getchar(); // C6bpoc ENTER
goto MENU;
break;
b
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case '3":
{
printf("Beibop 3'\n");
//npoBepsieMas nporpamMMa - MyHKTa BbIXOA B MEHIO C COXpaHEHMEM pe3ysbTaTta
//n.5.8 ...

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

b

T T
/// WabnoHbl ansa case

/>|<
case "*":
{
printf("Bbibop *I\n");
//npoBepsieMasi nporpaMma - MyHKTa BbIXo4 B MeHI0 6e3 coxpaHeHus pesynbTaTta

//n.T3 ..

SW = getchar(); // Cépoc ENTER

goto MENU;
break;
¥
*/
/*
///// WabnoH c ouncTtkon pesynbtata !l y6paTb KOMMEHTApUM U 3aMEHUTb *
case "*":

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

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

by

*/
//////y6paTb KOMMeHTapun

T
case '0":
{
printf("menu!\n");
// Mocne 3Toro nyHKTa O4MCTKa U BO3BPaT B MEHIO
SW = getchar(); // C6poc ENTER
goto MENU;
break;
break;
h
case 'y":
case 'e":
case 'B":

{
printf("Beibop B '\n");
// MNocne 3Toro NyHKTa BbIXO4 U3 NPOrpaMMmsl
exit (0);
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default:
{

printf("Bbibop no ymonyanuto!'\n");
¥

system(" PAUSE");
b

[Ipu BKJIIOYEHUH B MPOEKT CBOEro 3arojioBouHoro (aiina “"header.h” HyxHO ero cos3matb,
MOJKJIIOYUTh B TPOEKT M yOparh ciemu (//) B ero BpeMEHHOM OTKIIIOYEHUH B Hadaje 3TOTrO
(bparmenra.

4. 4. KonrpoJabHble 3axanus JIP Nel.

4.1.4.1 U3yuynTh TeopeTHu4ecKkyio yactn JIP

Pasnen 3 ganueix MVY. D10 KenaTteabHO chenarh noMa a0 Hayaia JIP uin B caMOM Hadaje
JIP.

4.2.4.2 W3y4uTh co31aHue MPOEKTOB M €03/1aTh NMepBbiii mpoekT (First).
Paznen 3.4 nanneix MY. B npoekT noakimtoyaercst onuH Moaydib (first.cpp)
B »TOT MOAynb, KOTOpBIM CHayajga MyCcT, CKOMMPOBaTh M3 JAaHHBIX MY mpumep npocteniie
nporpammbl (paszaen 3.2), Bkiaroyas GpurypHsie ckoOku. [lepecTpouTh MPOEKT, JOOUBIINCH OTCYTCTBUS
OIIMOOK, €CIT OHU BO3HHKIIH.

4.3.4.3 BpINOJHUTH pycUPUKALHIO TPOEKTA.
Paznen 3.5 manabix MY. IlepecTpouTh NmpoekT, JOOMBIIUCH OTCYTCTBHUS OIIMOOK, €CIIM OHH
BO3HMKIIU.

4.44.4 TloArOTOBHUTH U BBHINOJHHUTH MEPBYIO MPOCTEHIIYI0O MPOrpaMMy IO HIaram.
Paznen 3.2 nanasix MY.

4545 V3y4uTh ¥ BBINOJHUTH MOJAKJIIYEHHE MATEeMATHYECKO OHOJIMOTEKH B MPOEKT U
BBIYHMCJINTH BbIpaskeHHe, MOAKJIKYATh KOHCTAHTY [1u (7T) M BBIYHCIUTD CHHYC IS BHIPAsKEHHUS.

Paznen 3.12 nanupix MY. BeinoaHuTh (pparMeHT nporpaMMbl BeIYMCIIeHus cunyca (3.12) s
Yero CKOMMUPOBATh B TEKCT PaHEE CO3AAHHBIX TPOEKTOB, IPEJICTaBICHHbBIX B JaHHBIX MY TeKCT.
Pa3nen 3.12 nauneix MYVY.

4.6.4.6 V3yuynTh U NPOBEePUTH PadoTy (PYHKIUIT BBOAa U BHIBOJA.
Pa3nen 3.13 ganneix MYVY.
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4.7.4.7 TloaroToBUTH U BBINMOJHHUTH B PeKUME OTJIAAKHM JUHEHHYIO IporpaMmMy C BBOJOM,
pacyeToM U BHIBOJAOM.

Paznen 3.15 nanupix MY. Jlst 3TOr0 CKONMPOBATh TEKCT MporpamMmel (depes Oydep ooMeHa)
u3 MY (Pazgen 3.1) B Moy first.cpp.

Beimonaute 3Ty mporpammy B nomiaroBoM pexkume (F5 u F10) ¢ mpocmorpom Bcex
NEPEMEHHBIX MPOTrPaMMbl M PE3yJbTAaTOB B KOHCOJBHOM OKHe. llpm mnosiBieHuu ommOOK wiu
OpeAyNPSKACHUN HCIPABUTh HUCXOHBIM TEKCT W 3aHOBO mepecTpouTh mpoekt (F7). Beectu
3Ha4YeHHUs TpH 3ampoce BBoaa: a=1, b=1, | =1.

[TpoBepuTh MOTy4YEHHBIN pe3ynbTaT B KOHCOIbHOM okHe: F=1.08

4.8.4.8 IloaAroTOBUTH M BHINOJHUTH MPOrPamMMy 10 CBOEMY BAPHAHTY.
3ajaHue U ero BapMaHThI 1Jis CTYACHTOB 3aJaHuil naHbl B Pazznene 5 ganueix MY (HOMep
BapuaHTa OepeM W3 >KypHayia Tpymmsl). [logoOpaTh Takwe BBOAMMBIC 3HaueHus (a,b,l), uToOBI
pe3yabTaT MOJYy4aJICS OCMBICIIEHHBIM U TPOBEPSIEMbBIM.

Coznarp HOBBIN TTpoekT(LR1_31 unu LR1_32, mo unnekcy rpynmsi: MY S1I-316 nou Y SII-
32b. YyecTp HOMEp IO CHUCKY »KypHana rpynmbl. Hamucate nporpammy Ha sizbike CU mis
BBIYMCIICHUS] 3HAYCHHSI BBIPAXKEHHS 110 (hopmylie BapuaHTa (CM. HIKe). 3HAYCHUsI IEPEMEHHBIX &, D
(uenbie mepemenHble) W | (mepemeHHas ¢ TUIaBaroLIel TOYKOM) BBECTH C KiaBHarypbl. [lpm
UCIIOJIb30BAaHUM MAaTeMaTHYECKHX (YHKIMH HEO0OXOIUMO HCIOJIB30BaTh MaTeMaTHdyecKyro. Jlis
BBOJIa - BBIBOJIa KCIOJB30BaTh OMOMMOTEKY BBOAa M BeiBozma #include <stdio.h>. BeiBectn Ha
KOHCOJTb 3Ha4YeHUst GYHKIMKU F U U1 pasHbIX BXOAHBIX BenuuuH (&, b, ). 3aBepmuts mporpammy
OXHJIaHUEM HakaTus 000l kiasumm (*'Pause’).

HapucoBatb 0J10K-CXeMy IPOrpaMMBlL.

4.9.4.9 I1oArOTOBUTH U BHINOJHUTH NPOrPaMMY € I0NOJTHUTEIbHBIMH TPeOOBAHUSAMHU
(pa3men 6). BeIMOMHWUTH MporpaMMy IO IIaraM C TOYKaMU OCTaHOBAa. TaOJIMYKO MOXKHO
0(hopMHTE C 3ar0JIOBKOM.

4.10.4.10 Odopmuts otuet no JIP no npeacrasienHomy madsiony (B apxuse ¢ MY JIP Nel
Ha caiiTe) M ¢ YKa3aHHBIMHU PeKOMeHAalusIMH (TaM xe).

5. 5. Kourposupyemsie TpedoBanus JIP Nel.

— Co3zpanne u pycudukanus npoexra. - m.au 4.2/3.

— Bemmonnenue npocroro npumepa. - n.m 4.4

— TonkaroyeHne MaTreMaTu4eckoi 6MOIMOTEeKH (PYHKIMNA U KOHCTAHT, - .11 4.5

— HMByuuts u onpoboBath QyHKIMM OMOIMOTEKH BBOAA/BBIBOJIA - I1.1T 4.6

— BbInogHUTH OPOCTYIO MPOrpaMMy € BBOJIOM, BEIYMCICHHEM U BBIBOJIOM pe3yJibTata - .11 4.7.

— Pa3paboTarh ¥ BBIOIHUTH IPOrPAMMY 110 CBOEMY BapuaHTy 1.1 4.8 (CM. TaOIHUIly BapHAHTOB)
B TOM YHMCJIE U B [IOLIATOBOM PEXHUME, TOUKAMHU OCTAaHOBA U IPOCMOTPOM IIEPEMEHHBIX.

— IIpoaemonctpupoBarh padoTaroinyto nmporpammy JIP mo Bapuanty. - m.m 4.8
— TIloaroroButh 0TYET MO WAOIOHY U IpUMEPY U C yueToM TpeboBaHwmii
— ¢ obs3aTenbHOM 6J0K-cxeMoi. . - 4.10
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— PazpaboraTh mporpaMmy C IOTMOTHUTEIBHBIMUA TPEOOBAHUSAMHU (M3MEHEHHUE TIEPEMEHHOM, ITUKIT
BBIBOJIA TAHHBIX B TaOywiie). - 1.1 4.9

— OtBeThl Ha Bce KOHTPOJIbHBIE BONPOCH M YMEHHE BHIOOPOYHO HA HUX OTBEYATh.
— YMeHHe BBHINOJHATH BCe MpUMEpPHI U3 TeopeTrueckoi yactu JIP m.m 4.1. MY. (Bs160pouHo!)

6. 6. BapuanTtsl 3aganuii s n.n.4.8 3aganus JIP Nel.

BapuanTtsl 3aganuii npuseneHsl Huxke. Homep BapuaHTa JOJIKEH COOTBETCTBOBATH HOMEPY
CTYJIEHTa B TPYIIIIOBOM XypHaJe.

Bapuant Ne ®opmy.a ais BeruucaeHus (& u b — meanle —int , | — BemecrBeHHast)
1.
2(1-r)
1. F=——*"—co0s(0.5*%a
b?+1? -1 ( )
2.
21— x) 27
2 F= + cos(0.1*a
b?+12-1 b*+1°-1 ( )
3.
2(l1-7) 2mcos(2*a)
3 Fe=g—"+—75—
b*+1°-1 b°+I1°-1
4.
2(1-1) 2r
4, F = + tg(3*a
b2+12-1 b*+1°-1 9B3*a)
5.
2(1-7x) 2w .
5. F= + sin(3.0
b2+12-1 a’+1°-1 (30)
6.
6. F=2:%%gin0.4*1)
b b
7.

_ 2(1—-7)sin(l) N 2r

7. F
b2+12-1  a’+1%-1
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Bapuant Ne dopmy.ia 1 BeluucaeHus (& u b — meanie —int , | — BemecrBeHHast)
8.
2(1- 1) 2r
8. F= + tg(2
b 171 2219
9.

_ 2(1-r)sin(2*a) N 2r

9. F
b?+1? -1 b?+1? -1

10.

10. F= %n+2{cos(0.3*l *1)

6.1.5.1 lemoHcTpanus U 3a1MUTA.

6.2.5.2 TIlpoanemoHcTpupoBaTh padory nyHkToB JIP mnpenoaaBaTteqio (ieMOHCTpanmusi
oTMeuaercs B :kypHaJe JIP).

Paznensr 4.1 — 4.8 manueix MVY.

6.3.5.3 [HoaroroBuTH M 3aLMTUTH OoT4YeT MO JIP.
Paznen 7 nanapix MY.

6.4.5.4 TIpounTaTh U MOATOTOBUTH OTBETHI HA KOHTPOJIbHbIE BOMPOCHI.
Pasnen 8 mannsix MVY.

6.5.5.5 BBINOJHHUTH MPOrPaMMY C T0NMOJHUTEILHBIMH TPEOOBAHUIIMH.

J{ns npoABUHYTHIX CTYIeHTOB. CM. clienyronui pa3ies JaHHbix MY,

7.7. lonojiHUuTeIbHBIE TPeOoBanus AJs cryaentos CYII (a.1.).

OpranuzoBaTh LMK BbIBOJA 3HAYEHUM QYHKIMM Ui apryMeHTa, KOTOPBIA MEHSETCs C
OHpe[[eJIeHHBIM ararom. I’II/IC.]'IO BBIBOJIHUMBIX 3Ha‘IeHHI>i HC 60.]166 10'TI/I 1 3a4aCTCA HpI/I BBOJIC UCXOJIHBIX
maaHHBIX (INt N), 9uCI0 N MOKET OBITH 33aHO MPETIOIaBaTEIIEM.
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JUise BBIYMCIICHUH MCIIONIB30BaTh ()OPMYJy CBOEro BapuaHTa (CM. 3agaHue Bbilie). B mukie
MEHSIIOTCSI 3HAYCHUSI OJTHOTO M3 apryMeHTOB ¢opmyisl: & , b mam |. Ilenouncnennsie 3HaueHus (a,b)

MeHsIOTCs ¢ marom h = 1, a geiictButensHbie aprymentsl (I) ¢ marom h =

nepeMeHHy0 B ke (a , b niu |.) 3amaer npenonasatens.

7 12. VI3mensiemyro

Co31aTh BBIBOJ B IIUKJIC HECKOJbKUX 3HaYeHUH QyHKuuu F mis pasueix aprymentos |. J{s
3TOr0 HYKHO OpraHW30BaTh ILMKJI TIO U3MEHSEMOH TIepeMeHHOW B BHIE TaOIHUIIBI
obOpamiienHo# 3Be3qoukamu ("*") wnu Toukamu(".") 3a1aeT npenoaaBaTenb.

F =2absin(l + 0.57)

1. Jlns Hamero npumepa (cM. Bhilie) BeIOpan uzmensemblit mapamerp | (I =1+ 7/2).

2. Tlpumep pparmenTta (IHKIA) MPOTPAMMBI IPUBEIACH HIDKE:

#define _USE_MATH_DEFINES

#include <math.h>

#include <stdio.h>

#include <process.h>

void main(void) {

// Pyccndmkaumst BBoga 1 BbiIBOAA B KOHCOSIbHOM OKHe
system(" chcp 1251 > nul");

// HY Uukna

inta=1,b = 2;// nepemeHHble uenoro Tmna
float F ; // nepeMeHHble BeLECTBEHHOMO THMNa
float h = (float)0.5f*M_PI;

int n=10;

float | = 0.0f;

for(inti=0 ;i<n ; i++)
{

F = (float) 2*a*b*sin(I+0.5f*M_PI);

printf("\n %6.2d. F = %7.2f anda = %d b=%d |=%5.2f",i+1, F,a,b,l);
[+=h;

¥

/l

printf("\n ");

system(" PAUSE");

printf("\n ");}

biiok — cxema nepBo NUKINYECKOU MpOorpaMMBbl ITPUBEICHA HUXKE:

3apaHue HavanbHbIX YCNoBUIA LMKNa
1=0;n=10
H=PI2
h 4

—p< Lwvkn no i=0,n >_

v

Bbiumcnenve F

waqewﬂ F |

( KoHel, )
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3. HpHMep BbBIBOJA Ta6J'II/II_H:I 3HAYEHUH CO 3BC310YKaMMU.

hkkhkkkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkkhkhkkkxk

* N * F * g * b * 1 *
Ihkhkhkkkkhkhhhkkhkhhkhkhhkkkhhhkkkrhkkkrkk
* 1, * 4.00 * 1= 2 * 0.00 *
* 2. % 0.01 * 1 ~* 2 * 1.57 *
* 3. * -4.00 * 1= 2 * 3.14 *
* 4, * -0.01 * 1~ 2 * 4.71 *
* 5, * 4.00 * 1~ 2 * 6.28 *
* 6. * 0.02 * 1 ~* 2 * 7.85 *
* 7. % -4.00 * 1 ~* 2 * 9.42 *
* 8. * -0.03 * 1 ~* 2 * 10.99 *
* O, * 4.00 * 1~ 2 * 12.56 *
* 10. * 0.03 * 1 * 2 * 14.13 *
Khkhkkkkkkhhhkkhkhhkhhkhkkkhhhkkkkhkkhkkhkk

Wnu ¢ Toukamu:

Ne F a b 1

1. 4.00 1 2 0.00
2. 0.01 1 2 1.57
3. -4.00 1 2 3.14
4. -0.01 1 2 4.71
5. 4.00 1 2 6.28
6. 0.02 1 2 7.85
7. -4.00 1 2 9.42
8. -0.03 1 2 10.99
9. 4.00 1 2 12.56
10. 0.03 1 2 14.13

4. Wcmonb30BaTh JJIs1 OPraHU3AIMH [TUKJIa OJUH U3 onepaTopos si3bika CU — while naun
for mom do. 3agaer npernonaBarens.

5. Toctpouts 610K-cXeMy cBoel mporpaMMel ¢ 1ukiamu B cpene MS VISIO.

IIpumeyanue: BeinonHenue nporpaMmsl € JOMOJIHUTEIbHBIMU TPEOOBaHUAMHU OTOOpaXkaeTcs
B JKypHaJje, B oryeTe 1o JIP u yuuTeiBaeTcs npu noABEACHNN PE3yJIbTaTOB pabOThl B CEMECTPE U Ha
HK3aMEHE.

8. 8. lemoHncTpanus, 3amurta JIP u oryer nmo JIP.

[Tocne BbImoMHEHUS Bcex HeoOXxoaumbix maroB mno JIP, paGoraromryto mporpaMMy HY>KHO
IIPOJIEMOHCTPUPOBATE IPENOJABATEN0, poBoAsamemMy JIP, 0 yem OH B >KypHaJe AellaeT OTMETKY.
Jlanee cTyneHT Ha ocHOBe miabiioHa W mpumepa odopmisier otdeT mo JIP m mokaspiBaeT ero
npenojasatento (BMecre ¢ MY no JIP Ha caiite Takke pa3merieHsl: malJI0H OT4eTa M MPUMEp
oryera) . [Tociie opopmieHus oTueTa, yacTb KOTOPOIO MOKET OBITh MPEJCTABIICH MPENOAABATEINIO B
3JIEKTPOHHOM BHJE, BhINONHseTCs 3amuTa JIP. CTyneHT 1o/mKeH JaTh OTBETHI Ha J1000i BOIIpOC Mo
OTYETy M MPOrpaMMe, a TaKKe YMETh 0e3 MOJTOTOBKH OTBETUTh U HAa KOHTPOJIBbHBIE BOIPOCH 1Mo JIP
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npuBeIeHHbIE HIDKe. JIP camTaeTcst MoaHOCThIO 3a4TEHHOM, €CITM BBHITIOJTHEHBI BCE TEPEUHCIICHHBIE
TpeOOBaHMS U ICUCTBUSA. IeMOHCTparys, otyeT U 3anmTa JIP. O 3ToM nenaercs ormeTka ¢ )KypHaje
JIP. [Ins nomycka K 3K3aMEHY HYJIHO CAaTh U 3alIUTUTh Bce JIP B cpok.

9. 9. Cpok 1eMOHCTpAIIMU ¥ 3AIMUTHI.

Cpok 1eMOHCTpaly MporpaMMbl — 2 HEZIEIIsl CEMeCTpa.
CpoK 3allUThI IPOrPaMMbI C OTYETOM — 3 HEZEJs CEMECTpa.

10. 10. KonTposbHbie Bonpocsl 1o JIP.

UYro Takoe mpoekT B VS 2005/8/10/12?

JI71st 4ero Hy KHbI IPOEKTHI U B YeM MX MPEUMYIIECTBO (TpH)?

Kak co3nate mporpaMMHBIii IPOEKT?

JlaliTe onpeneneHue NOHATHS IPOrpaMMa.

JlaiiTe onpeiesieHne OHATUS IEPEMEHHAS.

Jlalite onpeneneHue NOHATHs KOHCTaHTa.

JlaiiTe onpeneneHue MoHITUSI COCTABHOTO ONepaTopa.

Kak B mporpamMme MOXHO BBITTOJTHUTH BBOJI JAHHBIX C KJIABUATYPHI?

©ooN R WNRE

Kaxk B mporpamMmmMe MOXHO BBITIOJTHUTH BBIBOJI JAHHBIX B KOHCOJIBHOE OKHO?
. UTo HY’>KHO clIeaTh JUIsl MMOAKITFOYCHUS MaTeMaTHIECKON ONOIMOTEKH ?

e
= O

. UTo HY’>KHO c/IeNaTh JUIsl TIOIKIF0UYeHHs] OMOIMOTEKH BBOJIa M BBIBOIA?

[EEN
N

. UTo HyXHO caienath Uil pycu(pUKAIMH KOHCOJIBHOTO OKHA?

[EN
w

. Kakue BbI 3HaeTe MMpOrpaMMHBIC HpOCKTH?

[EEN
SN

. Kak MoxHO pycuduiupoBaTh KOHCOIBHBIH MTPOEKT?

[EEN
S

. Kak B mporpamMme MO>KHO 3a7aTh YUCJIO ITH?

[EEN
(2]

. Kak moaxmrounTh MaTeMaTn4eckyto Oubimorexy?

[EEY
\‘

. Kak moakmrounth OMOIMOTEKY BBO/IA U BBIBOJIA?

[EEN
o

. Kakue ¢ynkuuu ams BBoAa v BbIBOJIA BbI 3HAaeTe?
. UTo Takoe oTiagKa mporpamMm, U Kakue JIeUCTBHUS MOYKHO MIPEANPUHATH C TIOMOIIBIO OTJIaTINKa?

N
o ©

. Kak opranuzoBate nay3y B paboTe nIporpaMMsl?

N
[y

. Kakue pexxuMbl 0TIIaIKu IpOTpaMMBbl BB 3HaeTe?

N
N

. Kakue M0XHO IPHOCTaHOBUTHCA B OIPEICIIEHHOM MECTE IPOTrPaMMBbI?

N
w

. Kakue ¢a3pl BBITOTHSAIOTCS ISl CO3IaHUSI TPOTPaAMMBI ?

N
S

. Uto Takoe cOopka mporpaMMBbl B KakK €€ CIeaTh?
. BHecuTe wu3MeHeHuss B Bamry (GopMydy M Tepeco3JaiTe WCIOIHHMBIA MOIYJIbh 3aHOBO.

N
($]

[Tokaxxute pe3ynbTaT MpenoaaBaTeio.
26. Kak opraHn3oBaTh LMKJ BBIBOJIA 3HAUCHUH (DYHKIIMU JJIS1 pa3HBIX apryMeHTOB (11.T.)?
27. Kakue omneparops! ans opranuszanuu uukios B CU Bel 3Haere (1.T.)?

11. 11. JIutepartypa.

OcHoBHas JIMTEpaTypa

1. Crucok nuteparypbl, TOCTYMHBICE KHUTH B Heooxoaumbie ocobus s JIP OIl pasmemiens Ha
caiite Www.sergebolshakov.ru na crpannuke “2-ii k CYL]”. [Taponb i JOCTyIa MOKHO B3SITh Y
MIPETOIaBaTelIsl I CTAPOCTHI TPYTITIHL.
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Kepuuran b., Putun JI. K SI3bik mporpammupoBanust C, 2/3-e uznanue: Ilep. ¢ anrn. — M. :
Nznarensckuit nom “Bunbsmc”, 2009. — 304c.: un. — [Map. Tur. anri.

Kacrok, C.T. Kypc mnporpammupoBanus Ha si3bike Cu: xoncrmekt nekuwit/C.T. Kacrok. —
Yensabunck: U3narensckuii nentp IOYpl'y, 2010. — 175 c.

MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — Bxoauts B cocTaB
muctpudytrBa VS. HykHO 00s3aTensHO pa3BepHyTh npu ycraHoBke VS!). WMmum online B
Nurtepner.

C.0O.bouxos, JI.M.Cy6060tun S3bik nporpammupoBanus CH JiIsl HEPCOHAIBHOTO KOMITBIOTEPA, M.:
"Pamguo u cBa3n", 1990.- 384 c.

Opunnann A.S. MadopmaTika U KOMIBIOTEpHBIE TeXHOJIOTUN: OCHOBHBIEC TEPMHUHBI: TOJK.CIIOB.:
bonee 1000 6a30BBIX MOHATUH M TEPMHHOB. — 3-¢ u3I., ucnp. u jgomn./ Al ®pumnann, JI.C.
XanamupoBa, W.A. ®pumnann — M.:OOO «M3natenbctBo Actpens»: OO0 «M3naTenseTBo
ACT», 2003. - 272 c.

JlonoJIHMTe/IbHAs JJUTepaTypa

Ob6miee MeTonudeckoe mocodue mo Kypcey st BeimosiHenust JIP u KJIP/J1D (cMm. Ha caiite 1-if kypc
www.sergebolshakov.ru) — cM. KHOTIKY B KOHIIE Ka)XXJJ0Tro pa3jena cairal!!!

Kepuuran b., Putun JI. K 31k nporpammupoBanust C\[lep. ¢ aunri., 3-e usa., ucnp. - CII6.:
"Hesckuii quanext", 2001. - 352 c.: ui.

Jlpyrue MeToIudecKnue MaTeprasibl o JUCIUILIMHE ¢ caiita WWw.sergebolshakov.ru.

KoncnekTsl neknuii no gucuuiuinie “OCHOBBI IPOrpaMMHUPOBAHUS .

I[Ton6ennckuit B.B. S3pik Cut++: Yuebnoe mnocodome. — M.: ®dunancel u cratuctuka, 2003.
(JoctymnHo Ha caiite www.4read.org/2007/04/18/podbelskijj_v_jazyk_s.html)

5. Tlon6enwckmii B.B. Crangaptaeiii Cu++: Yuyebnoe mocooue. — M.: OUHAHCHI U CTAaTUCTHKA,
2008.

I'. unar “C++ bazoseiit kypc”: Ilep. ¢ anrn.- M., U3natensckuii gom “Bunbamc”, 2011 r. —
672c

I'. unar “CH++ PykoBoactBo mis HauuHawommx : Ilep. ¢ anrn. - M., M3narenbckuili nom
“Bunbsamc”, 2005 r. — 672¢

I'. unar “Tlonueiii cipaBounuk no C++7: Ilep. ¢ anrn.- M., Uznarensckuii qom “Bubsmc”,
2006 r. — 800c

boepn Ctpayctpyn "A3bik nporpammupoBanus C++"- M., bunom, 2010 r.

CcbulkM  Ha pa3MelleHHEe HEKOTOpbIX KHMr B VHTepHeT Bbl Haiinere Ha caiite

www.sergebolshakov.ru.

12. 12. IlpujoxeHue:

12.1. MaTtemaTH4eckasi 6u0JHOTEKA
N3 maTemaTtnueckoil OMOIMOTEKH MOYKHO HCIIOJIb30BATh CIIEIYIOIINE OCHOBHbIE (QYHKIUU:

acos(X) - BO3BpAlllacT 3HaYCHHE apKKOCUHYCA apryMeHTa
asin(X) - BO3BpalllaeT 3HaYeHUE apKCUHYCa apryMeHTa
atan(X) - BO3BpAIllacT 3HAUCHHUE apKTAHI'CHCA apryMEeHTa
cos(X) - BO3BpAIllacT 3HAUCHHE KOCHHYCa apryMEHTa
exp(X) - BO3BpalllacT 3HAYCHNE SKCITIOHCHTBI

abs(X) - Bo3Bpariaet abCOMOTHOE 3HAUYECHHE apryMeHTa
log(X) - BO3BpAIIlacT 3HAYEHHNE HATYPAIBLHOTO JIoraprdMa aprymMeHTa


http://www.sergebolshakov.ru/
http://www.sergebolshakov.ru/
http://www.4read.org/2007/04/18/podbelskijj_v_jazyk_s.html
http://www.sergebolshakov.ru/
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* 10g10(X) - BO3BpAIllaeT 3HAUCHHE JIorapu(mMa apryMeHTa 1o ocHoBaHuo 10
*  pow(X,Y) - Bo3BpamiaeT 3HaueHUE X, BO3BEJICHHOE B CTEIICHb Y
* sin(X) - BO3BpaIllaeT 3HAYCHNE CHHYCa apryMEeHTa
B mocnennux Bepcusix VS nomyckaeTcs MCHOJB30BaTh apryMeHThI W Bo3Bparhl Tuma float u
double.
KoncrauTsl 00bsBICHHBIE B (paiiie <math.h>.
#define M_E 2.71828182845904523536 e
#define M_LOG2E 1.44269504088896340736
#define M_LOG1OE 0.434294481903251827651
#define M_LN2 0.693147180559945309417
#define M_LN10 2.30258509299404568402
#define M_PI 3.14159265358979323846 Tt
#define M_PI 2 1.57079632679489661923 /2
#define M_PI 4 0.785398163397448309616
#define M_1 PI 0.318309886183790671538
#define M_2 PI 0.636619772367581343076
#define M_2 SQRTPI 1.12837916709551257390
#define M_SQRT2 1.41421356237309504880
#define M_SQRT1_2 ©.707106781186547524401
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