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c** BBenenune

[IporpaMMupoBaHue — 3TO IPOIECC CO3MAHKSA KOMIBIOTEPHBIX IIPOrPAMM, OH COYe-
Taer B cebe 3J1eMEeHThl HCKYCCTBa, HAyKH, MAaTeMaTHKK U HHzKeHepuH. Pabora mporpam-
MHCTa HHTEPEeCHA, TPYIHA B BOCTpeOOBaHA B COBPEMEHHOM MHPe. DTo yuebHoe mocobdue
IpeIHA3HAYEHO /IS CTYJAEHTOB HePBOTr0 KypCa MaTeMaTHIecKoro (hakysabrera, J1eaai0-
IIMUX IepBbIC ITIalr'd B OCBOCHUUN NCKYCCTBa HAIIUCAHUA KPaCHUBOI'O KOJa.

B mocobum paccMaTrpuBaioTes OCHOBBI cuaTakcuca a3bikos C# u C++ ([5],[6]), cu-
cTeMa THIIOB, OCHOBHBIE KOHCTPYKIUHU SI3BIKOB U 0Aa30BbIE CTPYKTYPHI JTAHHBIX, pas-
JIMYHBIE aJITOPUTMBI IIOUCKA B COPTUPOBKHU, IPUBOIATCS MMOJIe3HbIe CCHLIKHA. Pa3obpano
MHOZKECTBO TIPUMEPOB 3a/1a4 Pa3JMYHOI0 YPOBHS CJIOKHOCTH. [lo3TOMy 1mocobue mo-
JKeT ObITh TMOJIE3HO CTYJAEHTaM JPYyrux (PakyabTeToB, HAYUHAIONIUM H3ydaTh S3bIKU
uporpammuposanusg C# u C+-+.

OcobGEHHOCTBIO TAHHOIO HOCODHS SABJISETCA U3YUEHHE OJHOBPEMEHHO JIBYX S3BIKOB
IPOrPaMMUPOBAHUSL. DTO OOYCJIOBICHO PA3HBIMU IPUUYUHAMM, B TOM YHCJE TEM, 4TO
SI3BIKM MMEIOT CXOXKuit cuuaTakcuc. O0a si3bKa PerucTpoO3aBUCHMBI, OMEPATOPHI MPU-
CBaMBaHUA, apUMOMETUIECKUE ONIEPATOPH, KOHCTPYKIIUU BETBJCHUS U UK/ YCTPOCHBI
IpaKTUYeCKH 0JuHaKoBO. OJHAKO OHM MMEIOT U CYIIECTBEHHBIE OTJIHMIHS.

Azpix CH# :

Ge30macHbIil ¥ HaJIeXKHBI, ecTh aBToMaThHdeckas cO0pKa Mycopa (ympaBieHue
HAMSTHIO);

KO IIpOrpaMMBbI JIETKO YUTAECM;

OJTHOCTBIO 0O BbEKTHO-OPUEHTHPOBAHHbII;

COBpPEMEHHBIH, naeaabHo nmoaxoauT Visual Studio, T. K. co3maBasics mapaJiiebHO
C Heil.

A3wik C++:

— ObICTPBIi, 3 PEKTUBHBI, TO//IEPKUBACT YKAa3aTe/H U aJpecHyio apu(pMeTuKy;
— YacCTO KOJ HNPOrpaMMbl KOPOTKHU W KPACHUBLIA;

— IOJJIePXKUBAET 00beKTHO-OPHEHTHPOBAHHOE U 0000IIEHHOE IIPOrPaMMHPOBAHUE.

PaspabarbsiBaTh mporpamMmMbl Ha s3biKaXx C# u C+-+ MOXKHO € IOMOIIBIO Pa3HbIX
cpen paspaborku. Hampumep, moxkHO ncnoab3oBarh codeblocks wian ommaiin xkommu-
JIATOPBI A3BIKOB. Y KayKJIONO M3 HUX €CTh CBOM JOCTOMHCTBA W HeAOCTATKU. JlaHHOE
ocoOMe B OCHOBHOM ONMHUCHIBAET CHHTAKCHC si3bIKOB C# m C-++4 W MOAXOANT /ISt JIFO-
6oit cpenpr paszpaborku. Oanaxo mepssiit myHKT — nporpammva "Hello, World!” n neko-
TOpBIE APyIHe NpHMephl — pacCcuuTaHbl Ha ucnojab3oBanue MS Visual Studio Bepcun
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community, ZOCTYIHO /I CKAYUBAHUS U HCIOIbL30BAHUA B HEKOMMEDYECKHX IEJIAX
Ha odunuansbHoM caiire: https://visualstudio.microsoft.com/ru/vs/community/. lau-
Hasl cpejia ObLIa BHIOpaHa 10 PSAY MPUIUH:

— OHA gBJgeTcd MPOodeCCHOHATBHBIM, MOIIHBIM, COBPEMEHHBIM, YAaCTO UCIIOJIb3ye-
MBIM CPE€JICTBOM pPa3pabdOTKN MTPOrPaAaMMHOTO 0OeCIedeH s,

— HmojJiepKuBaeT 06a pacCMaTPUBAEMBIX S3bIKA [TPOrPAMMUPOBAHUS

— HCIOJIB3YETCAd MPpU U3YyYCHUU CIleIUaJIbHBIX JUCITUIIJINH Ha posee CTapmunx Kyp-
Ccax.

Cnemxyer oOpaTuTh BHUMaHHE Ha TO, YTO IPH CO3JAHUN NPHIOKEHUN, B 3aBUCHMO-
cru or Bepcun Visual Studio u BoIOpaHHOTO THIIA NPUIOZKEHHUSI, ABTOMATUIECKH CI€HE-
pupoBaHHBIN KO MeHsieTcss. OCO0eHHO 3HAYNMBIMU OKA3BIBAIOTCS U3MEHEHUS IS ST3bI-
ka C+-+. TTosTomy KO TporpamMMmbl, MPUBEJIEHHBIN B MOCOOMN, MOYKET HECKOJIBKO OT-
JITYATHCS OT TOrO KOJIa, KOTOPBIil O6y/IeT cOOTBETCTBOBATH 0OJIee HOBON BEPCHH CPEJIbI
pa3paboTKu. DTO MOXKET JOCTABHTL YUTATEIO OIpejeeHHbe HeynodcTBa. 3a 3TO aB-
TOPBI MPOCST UX MPOCTUTH, & TAKzKe ¢ 6JIAr0aPHOCTHIO IPUMYT BCE 3aMEYAHUS.

IIporpamma "Hello, World!”

YacTo m3ydeHne si3bIKa HAYUHAIOT C TPOTPAMMBI, KOTOPas BBIBOIUT COOOIIEHUE
"Hello, world!”, miun ¢ kakoii-To apyroit mpocreiinieif mporpaMMbl. Tak jges1aioT 1715 TOro,
ITOOBI OOBEMHBIH BBOIHBIA TEOpeTHICCKUH MaTepUaJl TPOUIIIOCTPHPOBATH IPUMEPOM
U MMETh BO3MOXKHOCTH J00aB/IsTh K HPUMEPY HOBbIE jperajin. Hajgeemcst, 4To auraresib
TOKe HAIHUINET MEPBYI0 IPOTPAMMY Ha H3yYaeMOM si3bIKEe MPOrpaMMUPOBAHUSA U OyaeT
MOANMDUITTPOBATH €€, CTAPAsiCh MOHIThH OUYEePEIHON TEOPETHIECKUI MaTepual.

Odopmienne koga B si3bikax C# u C-++ TpOM3BOAUTCS MPAKTHYECKH OJUHAKOBBIM
obpazom. Cofepzkumoe (KM TeJI0) MPOCTPAHCTBA MMEH, KJIACCca, METONa WIH Ollepa-
Topa 3aKJa4YaeTcs B durypabie ckoOKn { }, 9TO TO3BOJIAET CTPYKTYPUPOBATH KOI.
111 mosicHeHHsT TeKCTa IIPOrPpaMM HCIOJIb3YIOTCA KOMMEHTAPHH, KOTOPbIe MOI'YT OBITH
OJHOCTPOYHBIMIA U MHOIOCTPOYHBIMU:

— OTHOCTPOYHBIH KOMMEHTapuil HadWHAeTCd ¢ JBYX CHMBOJIOB Kocoit 4epThl. Bce,
YTO HAXOJUTCS B OJHOCTPOYHOM KOMMEHTAPHH — OT // 70 KOHIA CTPOKH — WI-
HOpHUPpYETCd KOMIIIJIATOPOM,;

— MHOTOCTPOYHbBII KOMMEHTApHil pacroioken Mexay /* u */. Muorocrpounbie
KOMMEHTAPUHU HE MOTYT OBITH BJIOKEHBI JAPYT B APYTa;

— B C# ecTb elne cremuajibHble KOMMEHTAPUN, HAYMHAIOMIRECS C TPEX CHMBOJIOB
Kocoit yepTbl. OHN HEOOXOMUMBI JIJTd TeHepPAIUd JJOKYMEeHTAllnA K KOJY.

CoznagmM KOHCOTbHOE mnpuyioxkenne Ha si3bike C# B cpeme paspaborkm Visual
Studio. Hazosem ero Hello. Ha sxpane Mbl yBUIMM CJIe Ty IOMIHI KO
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using System;
namespace Hello

{

class Program

{
static void Main(string|| args)
{
}

B mepBoii cTpoke KoJa MOJAKJIIOYAETCS NMPOCTPAHCTBO MMeH System, B KOTOpPOM
onpeJiesIeHbl OCHOBHBIE THIBI JAHHBIX M KJIACC, OCYIIECTB/ISIONINNA KOHCOJBHBIN BBOJI-
BBIBO/I (TO €CTh BBOJI JIAHHBIX C KJIABHATYPBI U BHIBOJI HA 9KpaH). Hizke, B IpOCTpaHCTBe
umen Hello, koTopoe cooTBeTCTByeT MMEHH HPUJIOKEHHUs, omucan KJjacc Program,
a B HeM — cTaTudeckuii MeTo Main, ¢ KOTOPOro HAYHHAETCS UCHOJTHEHIE MPOTPAMMBI.
Jlnsa seiBona wa skpan crpoku "Hello, world!"BayTps Mmerona Main qobaBum oneparop
Console.WriteLine u mepeganm emy 3ty cTpoky. [lepas mporpamma rorosa:

using System;
namespace Hello

{

class Program

{

static void Main(string|| args)

{
// 6600 Ha IKPaH COOGUEHUA
Console.WriteLine("Hello, world!");
// 3adeporcra oxpana 0o HANCAMUA KAGBUULY

Console.ReadKey();
}

3alyck mporpaMMbl Ha BblIoJiHeHHE B cpejie Visual Studio mpousBoauTcs HazKaTHeM
kJiaumu F5.

Teneps BeimOTHUM aHaOTHYHYO0 paboTy HaA g3bike C++. Co3maaum mycToil mpo-
ekt C++ B cpene paszpaborku Visual Studio. Hazosem ero hello. /lobasum k mpoekTy
daiin mcxomHOro Koja mporpaMmbel. s sroro B MeHio Beibepem myHKT «lIpoekty,
B HeM BbIOepeMm "/loGaBuTh HOBBHIN 31emenT". B nmogBusmemcs okHe Beibepem "®aiin
C++". TlockoabKY MPOEKT MyCTOl, HUUEero cremepupoBano He Oyaer. Habupaem Kon
IIPOTPAMMBIL:

#include <iostream> // nodkaowaem 3a2040604nbill Patia 0 6600a-60600a

using namespace std; // omxpwsaem npocmparcmeo umen std

int main() { // ucnoanenue npoepammv. HavUHGEMCA ¢ GYHKUUL MAIn
// 861600 npusememeus u Neperod Ha HOBYH CMPOKY
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cout << "Hello, world!" << endl;
system("pause"); // sadeporcka sxpana
return 0; // dynryus main eosspausaem snavenue, pagHoe HYA0

}

Kak un B C#, a5 3amycka nporpaMMbl Ha, BBIIIOJHEHIE HEOOXOINMO HAXKATH KJIABUIILY
F5.

3amernm, 9TO:

— JJId BBIBOJA HCIOJL3YETCHd IPeJIONPeIeJIeHHbIA CTAHIAPTHBIA BBHIXOAHON IOTOK
cout;

— dbyukuug main sospparaer 3unadenne O(return 0;). DTo Ko HOPMAILHOTO 3a-
Bepinenus nporpammbl. Korma s3pik C TOMbKO co3maBajics, MYHKIHS main
JOJIZKHA ObLIa BO3BpAIIaTh KO OIIMOKH, €CJIM OHA BO3HUKJIA. deM OOJIbIne 3Ha-
YeHue, TeM cepbe3Hee OnmodKa.

Ilepemennbie

Jlng XxpaHeHusi JaHHBIX B IIPOrpaMMe UCIHOJb3yloTcs nepeMennbie. [lepemennast —
3TO MMEHHOBaHHAA O6JIaCTb ImaMATH, B KOTOpOfI XPaHUTCA 3Ha4YeHUe OIIpeac/IEHHOI'O
TUIla, TO €CTh TIepeMEeHHas nMeeT TUI, UM 1 3HaYEHUC. TI/IH onpeJjgesadaeTr, Kakoro poaa
nHGOPMAIIIO MOZKET XPAHUTD MepeMeHHast (MoApoGHO PO THITBL JAHHBIX PACCKA3bIBa-
eTcsl B CJEJIYIOIIel TiaBe).

[Iepen ucnosip3oBaHueM JIO0YIO IEPEMEHHYI0 Haa0 onncarb. CHHTAKCHC OIMUCAHUS
ePEMEHHONH BBITJIAIUT CAELYIONUIM 00pa30M:

<TUN> <UM¢d_HePEeMeHHON >;

Nnmenem mepeMeHHON MOXKeT OBITD JI00asd IOC/Ie/I0BATE/IbHOCTh CUMBOJIOB, KOTOpast
VJIOBJIETBOPSIET CJEAYIONIAM TPeOOBAHUIM:

— UMd MOXKET CcoJiepKarb Jio0bie 1nudpbl, OyKBbI M CHUMBOJ HOJAYEPKUBAHUSI,
[PU 3TOM TEPBBIil CAMBOJI B MMEHU JIOJIZKEH OBITH OYKBOI WU CUMBOJIOM TIOI4€ep-
kuBaHud. Hanmume npobenoB miam He OyKBEHHO-TU(MPOBBIX CHMBOJIOB B MMEHH
IpHUBEIET K OIINOKe;

— uMg He MOXKeT ObITh KatoueBbiM cioBoM si3bika C# (C++) — for, if, class,
switch, while u 1. 1. Takux cjioB Hemuoro, u mpu padore B Visual Studio cpega
pa3paboTKHU IMOACBEINBAET KIKUYEBbIE CJI0BA APYTHUM IIBETOM.

3biku mporpammupoBanust C# u C++ ABISIOTCS PErucTPO3aBUCUMBIMHE, TIOITOMY,
jgonyctuM, number u Number — 310 jiBe pa3jnydnble epeMeHHbBIE.

[IpaBuia xopoiero cTuJisd MPOrPAMMHUPOBAHUS IPEJIIOIATAIOT, YTO UMS IepeMeH-
HOM JTOJIZKHO OBITH COJ/IepyKATETbHBIM, TO CTh OTPAXKATh ee MpeTHA3HAUAHIIE.

Hampuwmep, onpeiesinm mpoCTeHTITyIO TepeMeHHY IO MeI0T0 THTIA!

int number;

B panbreiiieM Mbl CMOYXKEeM MPUCBOUTH 3TON MEPEMEHHON TOJIBKO TO 3HAYEHUE, KO-
TOPOE COOTBETCTBYET ee THITY, TO €CTh B JI]AHHOM CJIydae 1e/ioe 9ucjo. C moMonihbio nMe-
HU MepeMeHHOM MBI CMOZKeM 0OpamiaThcd K TOH 00JacTH TaMsATH, B KOTOPOH XpaHUTCS
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ee 3Hadenne. KpoMe TOro, Mbl MOXKEM Cpa3y IPHU ONMCAHUUA HPHUCBOUTL MEPEMEHHO
3Hadenue. J[aHHBIH TpHeM Ha3bIBAETCS MHUIHATH3AIKeH: int number = 12;

B mporpaMmmMe MOKHO MHOTOKPATHO MEHSITh 3HAUCHUST TTepeMeHHBIX. VI3MeHuM HaIry
EPBYIO IPOrpaMmy, nM00aBUB Ty1a ONUCAHNE, U3MEHEHHE U BBIBOJL IEPEMEHHOM.

Ha azbike C#:

using System;
namespace Hello

{

class Program

{

static void Main(string|| args)
int number = 12; // onucanue u unuyuasusayus nepemeniot
number = number + 8; // usmenenue nepemennot
Console.WriteLine(number); // sw60d snavwenus na sxpan

// 8adeporcra sKpana 00 HAHCAMUA KAGBUULY
Console.ReadKey();

Ha aspike C+-+:

#include <iostream>
using namespace std;

int main()

{
int number = 12; // onucanue u unuyuasusayus nepemeniot
number = number — 2; // usamenenue nepementot
cout << number << endl; // eéwe0d snauenus na sxpan
system("pause"); // zadeporcka sxpana
return 0;



c? I'nasa 1.
<

Tunbl 1aHHBIX

OcnoBHasi 1e/ib JIIOO0H TPOrpaMMbl cOCTOUT B 00paboTke manubix. /laHHbie 1mpo-
rpaMMBbl XpaHdTCd B sg4yeiikax onepaTtuBHOil namgaru. Kommuagropy s popmuposa-
HUS MaITUHHBIX KOMaHJ| HEOOXOIMMO TOYHO 3HATH, CKOJIbKO MECTa 3aHUMAIOT JaHHbIe,
KaK UMEHHO OHU 3aKOJMPOBAHBI U KaKWe OIepaIui ¢ HIMU MOYKHO BBIIOJHATH. Bee 3o
3a/1aeTcsd IPU OMUCAHUN JAHHBIX C TIOMOIIBIO THIIA.

1.1. Twunbl JaHABIX

Kaxknas koHCTaHTa, IepeMeHHasl, Pe3yIbTaT BBIYUCIEHNS BbIPAYKEeHUT WU (DYHK-
MU JOJIZKHBI UMeTh KOHKPETHBIN THII.

Tui JJaHHbIX OJHO3HAYHO OLIPEJIE/IsdeT:

— 00'beM BBIJEIIEeMON TaMATH;

— BHyYTPEHHEee IIPeJCTaB/IeHue JAHHBLIX B HaMATH KOMIILIOTEPA;

— MHOKECTBO BO3MOYKHBIX 3HAUYEHHUil (CBA3aHHOE C BHYTPEHHHM IIDPE/CTABJIEHUEM
JAHHBIX B MAMSATH KOMIBIOTEPA);

— JIOIYCTUMBIE efiCTBUS HAJ JaHHBIMA (OTeparun u HYHKINH).

[IporpammucT 3a/1aeT THI KazKJI0i epEeMeHHO, HCII0/Ib3YeMOil B IporpamMMe, HCX0-
JIsh U3 XapaKTEePUCTUK PEAJbHBIX 00bEKTOB, KOTOPbIE MPEJICTABIAIOT ITH MepeMeHHbIE.
Obga3aTepHOE YKa3aHUE THIIA MO3BOJISET KOMIIJIATODPY IPOBEPSATD, TPABUIBLHO JIU HC-
MOJIb3yeTcs OOBbEKT B KOHCTPYKITUSX SI3BIKA.

[TaMaTh, KOTOPYIO UCIOIB3YIOT MPOTPAMMBI, COCTOUT W3 HECKOJIBKUX CE2MEHMOE:

— CETMEHT, I'Jle BO BpeMsl BBIIIOJHEH s HAXOJUTCS CKOMIIMIMPOBAHHASI TIPOTPAMMA,
— ceamenm Koda (TOJBKO YTEHUE);

— CEIMEHT, IJie XpPaHATCA MapaMeTpbl (PYHKIMUM, JOKAIbHbIE II€pEMEHHbIE, aapeca
BO3BpaTa ¥ MHOI'OE JIPYroe, CBI3aHHOe ¢ (PYHKIUSIMU, — CMeX 6530606 WA IPOCTO
cmex;

— CEerMeHT, TJe TPOrPaMMUCT MOZKET TOJYUIATH JOTMOJHUTEIbHYIO MaMATh Y2Ke BO
BpeMs paboThl HPOTPAMMBI (JIMHAMIYECKHE MEPEMEHHBIE), — Kyud;

— CerMeHT, I'1e XpaHdTcd [VIOOAJIBHBIE U CTATHYCCKIE IIepeMeHHbIe, — ceaMerm dan-
HOLT.

B sTom mocobun MBI KpaTKO pacCMOTPUM IIOCJEIHAE TPH CeIMEHTA.

10
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Cmerx (stack) paboraer mo npuununy LIFO (Last In, First Out), To ectb noceuuii
TOGABJIEHHBIH B CTEK 3JEMEHT OYeT HEePBBIM B OUYepeid Ha OCBOOOKIeHHe. KazKaprii
pa3, Korjga Mbel BHYTpH (DYHKIME UK OJI0Ka 00bIBIsIeM HOBYIO TEPEMEHHYIO, OHA JI0-
OaBJigeTcs B CTEK, KOrja (pyHKIMS 3aBepIIaeT CBOI paboTy, nepeMeHHast aBroMaruie-
CKU yJIAJIsIeTCst U3 CTEKA, 4 3aHUMAeMast €10 00,1aCTh HAMSITH CTAHOBUTCS JOCTYITHON J1/151
JIDYTUX CTEKOBBIX IepeMeHHbIX. Takoil MpuHIUI yHpaB/JIeHus TaMAaThio 0b6ecrednBaeT
BBICOKYIO CKOPOCTH JOCTYIIA K JAHHBIM. Bpems 1uK1a O0HOBICHNS SIeHKI CTeKa OUeHD
MaJIo, TAK KaK OHa Jallle BCEro MpUBsA3aHa K KLY mporeccopa. K Hegoctarkam paboThl
CO CTEKOM MOXKHO OTHeCTH ero (puKcupoBaHHbIN pasmep. Pasmep creka 3ajaércs upu
CO3/IaHUN TIOTOKA, MPEBbINIeHne 00bEMA BhIJIEJIEHHON Ha CTEeKe MaMsITH MPUBEJIET K €ro
nepenoHeHnto. [lepeMeHHbIe, DACTIOIOKEHHbBIE HA CTEKEe, BCErJIA SBJISIOTCS JIOKATbHbI-
mu. Vcnorb3oBanue cTeKa JJIs Mepead MapaMeTpoB B IOAMPOrPAMMBL 06CY K IaeTCs
B IJIaBe 7 JAHHOI'O ITOCODOHS.

Kyua (heap) npepnasnadeHa JJisl ITUHAMUIECKOTO BBIJIEJEHUS TAMSITH B IPOIEC-
ce paboThl NpuIoKeHUs. Korma B Kyde BBIISASIETCS YUIACTOK HMaMSATH JJIsd XPaHEHUS
JIAHHBIX, TO 00PATUTHCS K 9TOMY y4YaCTKY MOXKHO He TOJIbKO B IIOTOKE, HO M BO BCEM
npuiaokenun. [lo 3aBepiieHNn NPHUJIOYKEHWS BCE BbIJIEJIEHHBIE YYACTKHU MaMSITH B Ky-
Je 0cBOOOXK1al0Tcd. Pa3zMep Ky4n 3a/1aéTcsd IpU 3alycke IPUIOXKEeHHS, HO, B OTJINYHE
OT CT€Ka, OH OrpaHUYeH JIUIIb (HUHIECKH.

BzaumopeiicTBue ¢ Kydeil BbIOJIHSETCS ¢ TOMOIIBIO YKasareseil B C++4 U ccblIoY-
HBIX mepeMeHHbIX B C#. MHunuaamsupyst ykazareib (CCHUIOUHYIO TEPEMEHHYIO), BbI
yKa3blBaeTe Ha MECTOIOJIOKEHHE JIAHHBIX B Ky4e U FOBOPUTE POTPAMME, KaK IOy YU Th
JIOCTYT K 9TUM JaHHbIM. B a3bike C# mpeycMOTpeH aBTOMATHIECKHT COOPITUK MyCO-
pa, MOITOMY Pa3pabOTUYHKY He HYy’KHO BPYUIHYIO OCBOOOYKIATH YIACTKU MAMATH, KOTO-
pele Oosblie He HYKHBI. B a3bike C++ TpPOrpaMMUCT JTOJIZKEH caM CJIeIUTh 338 OCBO-
OOXKJIeHNEeM BBIJIEJIEHHBIX YIACTKOB MaMdaTH. B cpaBHEeHUW €O cTeKOM Kyda padboTaer
MeJIJIeHHee, TaK KaK [epeMeHHble MOI'YT ObITh pazdpocaHbl 110 HECMEXKHBIM yYaCcTKaM
aMATH.

Ceamenm daHHbLT TPEIHAZHAYEH JIJIT XPAHEHNUS TIEPEMEHHBIX, KOTOPbIe 00'bsABIEHBI
BHE BCAKOIO OJIOKA, a TAKKe JJId CTATHYCCKUX MePEMEHHBIX. DTH IepeMeHHbIe CO3/1a-
IOTCS TIPU 3aITyCKe MPOTPAMMBI, & YHUYITOKAIOTCS IPH €€ 3aBepIIeHnH.

Tuner s3pika C4+ MOXKHO pa3ieJuTh HA JBE TPYIILI: dJIeMeHTapHbIe (6a30Bbie,
OCHOBHBIE) ¥ COCTABHBIE.

DJieMeHTapHbIE TUIIBI JAHHBIX SBJISIOTCSI HEJETUMBIMA U TIO3BOJISIOT OMUCHIBATD
nesbie (int), sBemecrsennbie (float, double), cumBonbubie (char) u jgormaeckue (bool)
BeJIMYUHBI, a Takxke Tun void. Ha ocHoBe 3THX THIIOB NPOIPaMMUCT MOXKET KOHCTPY-
IpOBaTh cocTaBHble THIB. COCTABHOM THI — 3TO THUI, ONPeJeJTeHHBI B TepMIHAX
npyroro tuma. K cocTaBHBIM THIIAM OTHOCATCS MACCUBBI, CTPYKTYPBI, 00be THHEHUS, TTe-
pevncJieHns, CCBIJIKH, YKa3aTeJn U KJacChl. BHyTpeHHee pejcTaBieHne JaHHBIX BCeX
THIIOB, UX Pa3Mepbl U JIMANA30Hbl BEJUYUH OLPEJIEJAI0TCd KOHKPETHOH 11/1aTdhOpMOii.
BerecrBenHbBIE THUIIBI 9aCTO HA3BIBAIOT TUMAMHM C ILJIABAIONICH TOYKOM. Ko, KOTOpbIi
dopMuUpyeT KOMIUISATOD JIjisT 0OPAbOTKHU IMEJIBIX BEJIUYNH, OTJIHYAETCA OT KOja, (Pop-
MHUPYEMOTO [[J1d BEJIMYUH C [JIABAIOIICH TOYKOM.
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Kutouessie ciioBa short (koporkuit), long (uunHbL), signed (3HaKOBBIH) U unsigned
(6e33HAKOBBIIT) YTOUHSIOT BHYTPEHHEe TIPEICTABICHIE U INATIA30H 3HAYCHUI CTaHIapT-
HBIX THIIOB.

[Ipu Hanmcanum MEPeHOCUMbBIX Ha pa3/iuyHble IJ1ATGOPMbI POIPAMM HEJIb3s Jle-
JIATh IIPEIIOI0KEeHNI 0 pazMepe Tua. s ero nojaydeHnsd HeoOGXOAHMO I10Ib30BAThCS
onepanueii sizeof(), pe3yJIbTaToM KOTOPO sIBJsieTCsT pa3Mep THia B Oaiitax.

B crangapre ANSI nuana3oHbl 3Ha4YeHHUH 111 OCHOBHBIX THIIOB HE 33,1aI0TCs, OIpe-
JEIAIOTCS TOJBKO COOTHOIICHHS MEXKIY MX Pa3sMepaMi, HAIPUMEp:

sizeof (float) < sizeof(double) < sizeof(long double)
sizeof (char) < sizeof(short) < sizeof(int) < sizeof(long)

MunnmasbHbIe 1 MAKCHMAJIbHBIE JOIMYCTUMbIE 3HAYCHUST /I8l TIEJIBIX TUIIOB 3aBUCT
OT peajn3alliy W MPUBEJEHBI B 3aroioBounoM (aiise <limits.h> (<climits>), xapak-
TEPUCTHKH THIOB C IaBalonieil Toukoit — B daiine <float.h> (<cfloat>).

B C# umerorcsa jiBe o0imue KaTeropuu BCTPOCHHBIX TUIIOB JAHHBLIX: THUIIBI 3HAYe-
HUl U CCBLIIOYHBIE THUNOBI. Pa3HWIa MeXK1y HUMH COCTOUT B TOM, UTO THI 3Hade-
must (value type) XpaHUT JAHHBIE HENOCPEJCTBEHHO, B TO BPEMs KAK CCHUIOUHBIH THII
(reference type) XxpaHuT CChIKY Ha 3HaveHne. Korja Bbl HpUCBanBaeTe HOBOE 3HAUE-
HIe TIepeMeHHON Tulla 3Ha4YeHud, 9TO 3HaUYeHne Komupyercs. Korma Bbl npucBanBaeTe
HOBOE 3HAYEHHUE IePEeMEHHON CChIJIOYHOrO THIA, KOIMUPYETCS He caM O0bEeKT, a CChLIKA
Ha Hero.

OTH TUIBI COXPAHAIOTCS B PA3HBIX MeCTaX MaMsITH: THIIBI 3HAUEHUH COXPAHSIIOTCS
B CTEKE, a CChLJIOYHbIE TUIHI — B Kyde. K Tunam 3HaueHHNl OTHOCSTCS IiejIble, Belle-
CTBEHHBIE, CAMBOJIbHBIE U JIOTHYECKUE BEJINIUHbBI, CTPYKTYPhI. K CCBIIIOYHBIM THIIAM —
MAaCCHUBBI, CTPOKH, KJIACChI. 3aMETHM, YTO BCE THUIIbI JAHHBIX, OTHOCAIIUXCA K THIIAM
3HaUYeHU, Ha caMOM JieJie dBJISIIOTCS CTPYKTYPaMu, a CChIJIOYHBIE THIIBI — KJIACCAMMU.

s mpecTaB/ieHnsl BeIleCTBEHHBIX YUCE UCIOIb3YIOTCA JBa hopMara:

¢ Ppukcuposannol mowkotd: [3HaK|[nesas dacTs|.[1pobuas TacTs|

Hanpumep: -8.13; .168 (anasoruuuno 0.168); 183. (anasornano 183.0).

¢ naasarouet, moukol (aKcnonenyuasvrol gopme): [3aak| mantucca E/e mopsimox
Hanpuwmep: 3.535e+01 (3.535 x 10! = 35.35); ~1.7E-03 (—1.7 x 107 = - 0.0017)

B 6osbmuncTBE Cyvuaen ciaeyeTr UCnoab30BaTh Tui double, on obecrieunBaer 6oee
BBICOKYIO TOUHOCTB, YeM Tull float. MakcuMaJbHYIO TOYHOCTH U HANOOJBITUN THATIA30H
3HAYEHMI JIOCTUrAeTCS C MOMOIIBIO TUIa long double B si3bike C++ u decimal B a3bIKe
C#.

Obparmaem BHEMaHME, 9TO KOHCTAHTHI C ILIABAIONIEH TOYKON UMEIOT 10 YMOTIAHUTO
tun double. Eciu Tpebyercst sBHO yKa3aTh THI KOHCTAHTHI, ncnob3yiire F, f pra float
u L, | ja long, B C# ana tuna decimal — M, m. Hanpumep, koncranrta 56.8E+6F
oyner mmeTh Tl float, a kKorcTanTa -10.78M — Tun decimal.
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Tabauuya 1.1.
JInana3oH 3HadYeHUii 1 06beM IMaMsATH OCHOBHBIX THIOB Microsoft C++
C++
Tun ganabix Jnamazon Paswmep B Gaiirax
bool true u false 1
signed char -128 ... 127 1
unsigned char 0...255 1
signed short int -32 768 ... 32 767 2
unsigned short int 0... 65535 2
signed int -2 147 483 648 ... 2 147 483 647 4
unsigned int 0...4294967 295 4
signed long int -2 147 483 648 ... 2 147 483 647 4
unsigned long int 0...4294967 295 4
long long -9 223 372 036 854 775 808 ... 9 223 372 036 854 775 807 8
unsigned long long 0...18 446 744 073 709 551 615 8
float +3.4e—38 ... £3.4e+ 38 4
double +1.7e =308 ... £1.7e + 308 8
long double +3.4e — 4932 ... £3.4e + 4932 10
Tabauuya 1.2.
Jnana3oH 3HaYeHUil 1 06beM maMsaT OCHOBHBLIX THIOB Microsoft C#
C+#
Kutiouesoe cjioBo Tun janHbIX Yro 310? Jnanazon Paszmep B Gaiitax
bool System.Boolean | cTpykTrypa true u false 1
byte System.Byte CTPYKTYPa 0...255 1
char System.Char | cTpyKTypa CumBoa FOrukoa 2
decimal System.Decimal | ctpykTypa | £1.0x10728... £7.9228 x1010% 16
double System.Double | crpykTypa +5.0x107321 | £1.7x10%8 8
float System.Single | cTpykTypa +1,5x107% ... £3,4x10% 4
int System.Int32 | crpykrypa | -2 147 483 648 ... 2 147 483 647 4
long System.Int64 | crpykrypa | -9 223 372 036 854 775 808 ... 8
9 223 372 036 854 775 807
object System.Object KJ1accC
shyte System.SByte | crpykrypa -128 ... 127 1
short System.Int16 | crpykTypa -32 768 ... 32 767 2
string System.String KJIacC —
uint System.UInt32 | cTpykTypa 0 ... 4294 967 295 4
ulong System.UInt64 | crpykrypa | 0 ... 18 446 744 073 709 551 615 8
ushort System.UInt16 | cTpykTypa 0...65 535 2

Tun voitd Tak»ke OTHOCUTCS K OCHOBHBIM THUIIAM JAHHBIX, €0 MHOYKECTBO 3HAUYEHUIt
mycto. OO0bIBUTH MEPEMEHHYIO TAKOrO THIIA HeJjib3sd. OOBITHO ITOT THII UCIOJIB3YIOT,
ecJin HeoOXO MO TTOKa3aTh, YTO (PYHKIH He BO3BpalaeT 3uadenusd. [ie ogHo npume-
Henwue void — 3To 0A30BbBI THI JIJIS yKa3aTe/Ieil U MeJIeBOil TUT B ONepaIudX MPUBEIeHUST

tunoB (C+-+).

Paccmorpum obmuii Bu onepatopa OMUCAHUS TePEMEHHBIX:

[const] <Tunm> <umsa> |[<uaunmanuzarop>|;

— KJIIOUEBOE CJIOBO CONSt MPUMEHAETCS K THIY AAHHBIX, MOKAa3bIBad, YTO JIAHHBIC
HeM3MeHseMbl. TaKyio TepeMeHHYI0 Ha3bIBAIOT UMEHOBAHHON KOHCTAHTOM, UM TTPOCTO

KOHCTAHTOM;
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— C NOMOIIbIO HHUIUAIN3ATOPA (KOHCTAHTA UM BbiDazkKeHue) Jijisl [ePeMeHHON uiu
KOHCTAHTBI MOYKHO 3aJIaTh HAYAJIbHOE 3HAUCHHE.

Bamernm, 4To KarxKiast KOHCTAHTa J0JKHA 00s13aTeIbHO ObITh IIPOMHUTINAIN3MPOBa-
Ha [pU 00'bsIBJICHUH, & KazKJIasl IepeMeHHAasl JIOJZKHA TIOJTyYATh 3HAYEHHe [epejl CBOUM
HCTIOJIb30BaHueM (IlyTeM WHUIUAIU3ANNA, TPUCBANBAHUS WA ITEHUS ).

VHuIuaIM3aTop MOKHO 3alUChIBATE, UCIOJIb3Ysl 3HAK paBeHCTBa (00a A3bIKa) WK
B KPYIIBIX CKOOKax (Tosbko C-+-+)( mpumep cM. HuKe). Bblpaykenue J0JIKHO OBITD
BbIYMCJISIEMbIM HA MOMEHT BBIIIOJHEHUS OlePATOPA.

int iValue; // 6es unuyuaruzayuu,
long 1Value; // snauenue we onpedeaeno

int iValue2 = 0; // unuyuasusayus xonemanmot

bool flag = true, isFound = false;

float fValue = 2.5F;

int iValue3(—100); // unuyuaiusayus xKonemanmotd (moavko C++)

int sum = iValue2 + iValue3; // unuyuasuzayus 6wvipascenuem
const double delta = 0.0001; // xoncmanma

Ta gacTb nporpamMmbl, B KOTOPO# HMsI IEPEMEHHON MOXKHO HCIIOJIB30BATH JIJIsI J0-
CTyIa K CBI3aHHON ¢ HUM O0JACTH NAMSATH, HA3BIBACTCI 004GCMbI0 0eticmeus uMeHu.
B zaBucumocT oT 00aCTH AeiCTBHS TTepEeMEHHAsT MOYKET OBITh A0KAALHOU W 240-
baavrot. Ecau nepeMennas onpejiesieHa BHYTPH TeJia MUK, BHYTPH COCTABHOTO Olle-
paTopa uiad BHyTpHU Tesa bYHKIUH, T. €. BHYTpH 6si0Ka (610K orpanudeH (burypHbMu
CKODKaMU), OHA HA3bIBACTCS JIOKAJIBHOM, 00/1acTh ee JefiCTBUS — OT TOYKH ONUCAHMS
Jio KOoHITa OJI0Ka, BKJI0Yad Bce BJIOXKeHHbIe 010Ku. Fcau nepemennas onpejesiena BHe
JIF000ro 0J10Ka, OHAa HA3BIBAETCH TJIODAJIBHONW M 00J1ACTHIO ee JIeHCTBUsS CUNTAETCI MO-
JIyJIb, B KOTOPOM OHA OIIpejie/ieHa, OT TOYKHU OIMMCAHUL JI0 ero KoHIa. Pa3jenenue me-
PEMEHHBIX Ha IJ100aJIbHBIE U JOKAJIbHBIE COOTBETCTBYET OJHOMY U3 TJIABHBIX HPABUJI
IPOrPAMMUPOBAHNU, & UMEHHO NPUHITAIY HAUMEHBIITUX TPUBUIETUH, TO €CTh epeMeH-
Hble, OObSIBIEHHBIE BHYTPH 0JIOKA, JOJKHBI OBITH JTOCTYIIHBI TOJBKO B HEM.

Kazxx1oe nMs mepeMeHHOI BMeeT CBOIO 004acmb 8uduMOCmU — 3TO 0071aCTh, B KOTO-
poit Mbl MOKeM paboTaTh ¢ 3Toi nepeMenuoil. Yarie Bcero 06/1acTh BUIUMOCTH COBIIA-
Jaer ¢ obmacTbio AeiicTeus. VcKaoueHneM gBISIeTCS CUTYAIMsI, KOIAa BO BJIOYKEHHOM
0J10Ke oIrpejiesieHa mepeMeHHas ¢ TAKKM »Ke IMEeHeM, YTO U Y llepeMeHHoii Bue 0J10Ka. B
9TOM CJIyYae BHEIIHsIS ITepeMeHHasd BO BJIOKEHHOM OJIOKe HEBHIUMA, XOTsS OH U BXOIUT
B ee 00JIaCTDL OeHcTBUL.

Nms mepemennoit J0IKHO OBITH YHUKAJIBHBIM B CBO€H 0OJIACTH BUIUMOCTH.

Oneparop npucBamBaHusi 0603HAYAETCS OJUHOYHBIM 3HAKOM paBeHCTBa (=).

<uMs_TNepeMeHHOI > — < BhIparkKeHue>>;

31ech THII TepeMEeHHOI TO0JKH ObITh COBMECTHM € THIIOM BBIPAYKEHUSI.

Omneparop npucBamBaHus, Kak u JIIOOOH JApyroit omeparop, MMeeT BO3BPAILAEMOEe
3nadenne. OHO PABHO 3HAYEHUIO BBIPAYKEHUSI, CTOAIIETO CIpaBa. [loaToMy y omeparo-
pa MpUCBAaWBaHUSI UMEETCS OJHA WHTEPeCHass O0COOEHHOCTH: OH TO3BOJISET CO3/aBATh
IEMOYKY ollepaluil npucBauBanus. PaccMoTpum cienyomnuil (pparMenT Koja:
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int valueX, valueY, valueZ;
valueX = valueY = valueZ = 100;

B sTom dpparmente Koga oH0 1 T0 ke 3navenue 100 3anocurcd B nepemenubie valueX,
valueY n valueZ ¢ MOMOIIBIO e TMHCTBEHHOTO OllepaTopa MpucBanBannsd. Takoii crmocod
yI00€eH JTd 3a/IaHis OOIEero 3HaUYeHns I'PYIIe IepeMeHHbBIX.

1.2. IIpuBeaenune TUIIOB U ApPyrue onepanuun

B IIporpaMMupOBaHUU 1aCTO BO3HUKAIOT CHUTyalluu, KOr'Jda H€O6XO,ZLI/IMO 3Ha4YCHUA
IepeMeHHbIX OJHOI'O THIla IIPUCBOUTL IIEPEeMEHHBIM JAPYTOoro THUIla.

int iValue — 10;
float fValue; fValue = iValue;

B npusemennom ¢gparmente koja Iesioe 3HaYeHHEe TUIA (Nt TPUCBAMBACTCS Iepe-
MEHHOH ¢ ILIaBaolneit Toukoil Tuma float.

Ecau B ogHOl omepannn MPUCBAWBAHUS CMEITUBAIOTCSI COBMECMUMbLE TUILI JTaH-
HBIX, TO 3HaYEHHUE B IIPaBOl YaCTU OllepaTopa IPUCBAMBAHUS aBTOMATHIECKH Ipeodpa-
3yeTcsl B TUII, YKa3aHHBIN B JIeBoii ero yactu. [103ToMy B IpuBeIeHHOM BbIile (pparmMet-
Te KoJia 3HavYeHHe mepeMeHHoit ¢V alue cHadasa mpeobpasyercsd B Tun float, a 3aTeMm
npucBamBaercs nepemernoit fV alue.

Bcerna mn Bo3MozHO mpeobpa3zoBaHme THIIOB?

BesieicTBue BBITIOJTHEHWST KOHTPOJIS TUIIOB JAJIEKO He BCE THIBI JTAHHBIX OKa3bi-
BAIOTCS TOJIHOCTBHIO COBMECTUMBIMH H, CJIEI0BATENBHO, HE BCe Mpeobpa30BaHKUs THUIIOB
paspeleHsbl B HESIBHOM BH/IE.

Haupumep, tunst bool u int cosmectumbl B C++ ( 0 — s0xkb, != 0 — ucruna),
Ho mecosmectumbl B C#. IlpaBna, npeobpasoBanne HECOBMECTUMBIX THUIOB BCE-TAKH
MOZKET OBITh OCYIIECTBJIEHO IMYTeM BBITIOJHEHUsT Onepanun npusedenus. 1IpuBemenue
THIIOB, 110 CYIIECTBY, O3HAYAET SBHOE UX Hpeobpa3oBaHHe.

Asmomamuueckoe (neasnoe) npueederue MUNOE TMPOUCXOJUT HPU  CIEYIONTHX
YCJIOBHSIX:

1) oba Tuna COBMECTHMBI;

2) qUana3oH MpeJCTaBAeHHs YHCET eJeBOr0 THIIA MIHPe, YeM Y HCXOJHOIO THTIA.

Ecyim 06a 911 yci0Bus BBITOIHAIOTCS, TO IPOUCXOJIUT TaK HAZBIBAEMOE PACULUPAIO-
wee npeobpasosarue. Hanpumep, Tun ¢nt 10cTaTOYHO KPYITHBIN, 9TOOBI BMEIIATh B cebst
Bce 3HadYeHus TwHa short, a KpoMme Toro, oba tuma, int u short, SBIASIOTCS COBMe-
CTUMBIMH I€JIOYHUC/IEHHBIMU TUIIAMHU W HOITOMY JIJII HUX BIIOJIHE BO3MOZKHO HESIBHOE
npeobpazoBanne. UuC/I0BbIE TUIIBI, KAK IEJOYNCAEHHBIE, TAK U C ILIABAIOIIEH TOIKOII,
COBMECTHUMBI JIPYT C JIDYTOM JIJisi BBIITOJIHEHUS PACIIUPAIONINX Tpeodpa30BaHuil.

lpusederue necosmecmumvix munos. HecMoTps Ha BCIO TI0JIE3HOCTH HESIBHBIX ITpe-
0Opa30oBaHMii THIIOB, OHU HEe CIIOCOOHBI VIOBJIETBOPHUTL BCe MOTPEOHOCTH B IIPOrPAMMHU-
POBaHWH, TOCKOJIBKY JOIYCKAIOT JIUIIb PACITHPSIONUE MpeodPa30BaAHUs COBMECTUMBIX
TunoB. Bo BCex OCTABHBIX CIyYasixX MTPUXOJAUTCS BBIMOTHSITH SIBHOE TIPUBEIEHNE TUIIOB.
SIBHOE MpUBeeHNE — 3TO KOMAH I3, KOMIIIATOPY TPeodpa30BaTh PE3YIbTAT BHIUUC/IE-
HUY BbIpazkeHus B yKasaHHbIi Tui. Obmas (opMma onepaTopa IpUBEICHUS TUIIOB:
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(<mesreBoii THII>) <BBIpAKEHHE >;

31ech <1eaeBoil  THII> 00603HA4YaeT TOT THII, B KOTOPLII »KeJaTeJbHO Ipeodpaso-
BaTh YKA3aHHOE BBIPAZKEHHE.

Eciin npuseienne TUIOB IPUBOUT K CYHCAOULEMY NPEOOPA306AHUIO, TO YACTH WH-
dopmanuu MoxkeT ObITH OTepsaHa. Hampumep, B pesysbrare mpuBejeHus Tumna long
K THITY (Nt cTapiime paspsijbl 3TOTO YHCJIOBOTO 3HAYEHHsT OoTOpachiBaroTcsa. Kormga xe
3HaYEHHe C IJIaBakoIeil TOUYKON NPUBOTUTCA K MeJOYUCTEHHOMY THILY, TO B Pe3yJIbTaTe
yceueHUs TepsieTcs APOOHAs 9acTh ITOTO YHCJIOBOTO 3HAUEHUS.

Tabauya 1.3.
Tabauna ocHOBHBIX onepanuii u oneparopoB C+-+ u C#
Omnepanun
Ipusenenue Tuna | (<uesnesoil _rTum>) < BblpaKeHUe: double dValue =7.98845;
int iValue = (int)dValue;
TTpocroe <WMsI_TIePEMEHHOfi > = < BhIpasKenne >; int num = 11;
IpUCBaNBaHIe num = num*25 — 14;
f=, -=, *=, /= inta=3,b=26,c=10;
Cocrasuoe %=, |=, >>= a+=Db;//a=9
IPUCBANBAHLE b%=ac>>=1;//b=6,¢c=5
f+ (upupamenue, HHKpeMeHT) int a=3;int b = a++;//b= 3, a= 4
-- (ymenblnenune, njekpemMenr) a=>5; att;intc=--a;//c=b,a=5
Apudwmernaeckue | + (cioxenne) n - (Borauranue) c= c+a-11;
onepanumn % (ocTaTok or meneHust) a=8%2;//a=0
* (ymuoxenue), / (mesenue) a=b*(1+a)/2
Jloruueckue I (moruueckoe orpunanue) bool f = !( a< b);
OIepaIui && (noruveckoe 1) u || ( soruueckoe WJIN) | bool f = (x >0)||(y < 0);
[lopazpsiambie & (mormueckoe 1), | (moruueckoe NJIN) inta=>5|2//a=7
~(mornueckoe nckiouaomee NJIN) inta=17"2;//a=>5
Cupur >>(caBur Brpaso, aeqenue ma 2F) inta=17>>2;//a—=4
<<(capur BiAeBO, ymMHOZeHHE Ha 2F) inta=17<<2;//a=068
< (menpme), > (Gosbmme)
CpaBuenue <= (MeHBIIIe WM PABHO)
>= (GoJibIre WM paBHO), == (PaBHO) bool f = (5 == (10 >> 1));

eiictBue apudmerndecKux omnepamuii He TpedyeT 0COOBIX NMOACHEHHH, 3a MCKJIIO-
qenueM Jesienns. Korma onepanust / TpUMeHSIETCS K TIeJIOMY YHCIY, TO JTHOO0H 0CTATOK
OT JieIeHIs OTOPACHIBACTCsI, pe3yabTaToM Oyer 1esoe unciao. Hanpumep, 5/2 pasuo 2.
Jlta mosiy9eHns OCTATKa OT AeJeHHUs HpUMeHseTcs onepanua %: 5 % 2 paBHO enuHH-
ne. B C# onepanmio % MOKHO IPUMEHATH KaK K IEJ0YUCJICHHBIM THIIAM JAHHBIX, TaK
U K TUIAM ¢ IL1aBaoreil Toukoil, B C+-+ TOJIbKO K IEJOYHCIEHHBIM TUIIAM JaHHBIX.
Hanpuwmep, ciaenyrommuit Ko OyaeT BepeH s 000UX S3bIKOB:

int number = 17;
int result = number / 3;  // result =5
int mod = number % 3; // mod = 2

[Tpumep HEZKe JEMOHCTPHPYET IPHMEHEHHEe OCTATKA OT JEJICHUs JJis GHCeJI ¢ ILIa-
Batormeii Toukoit (C#):

float number = 17.5f;
float result = number / 3.0f;  // result = 5.83333
float mod = number % 3.0f; // mod = 2.5
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1.3. Ilepeuucisgemsblii T

[lepeunciageMblil T — 3TO TUI JAHHBIX, Yb€é MHOMKECTBO 3HAYEHHHM IpeiacTaBJId-
eT cobo0#l OrpaHMYEHHBIH CINCOK UMEHOBAHHBIX KOHCTAHT, HA3BIBAEMBIX NEPEUUCAUME-
Aamu. TlepednciieHust ONpPeIesSIOTCS ¢ TOMOIIBIO KJIIYEBOr0 CJI0Ba enum, KOoTopoe
YKa3blBaeT Ha HAYAJIO IIEPEYHUCAIEeMOTO TUIIA.

CrangapTHbI BH epedIucIeHUuil cae 1y Ionuii:

enum <wuMs_[epedncaeHns > {CIUCOK MepeuncaeHnii} < CIHCOK TePeMEeHHBIX >;
enum <wuMs_nepednciaenus > { coucok nepeuncienuii }; // C#

Ornperesium ipocTeiitiee mepedncaeHme:

enum Colors
{
WHITE,
RED,
BLUE

}7

Kaxk oMy mepedncnTe /0 aBTOMATHIeCKH MTPUCBANBAETCS TEJIOUNCTIEHHOe 3HAYe-
HU€ B 3aBUCHMOCTH OT €ro MO3UIUU B CIHCKe Iepeduncyenus. [lo ymomdanuio, nepBomy
HMEePEUNCIUTENI0 TPUCBAUBACTCA Te0oe ducao 0, a KaxKJIoMy CJIeAYIOINeMY — Ha, eIH-
Huity Oo0JIbIle, YeM mnpeblayiieMy. [[porpaMMucT MOXKeT caM OHpeie/isTh 3HAYCHUs
nepeuncauTeseii. OHn MOryT OBITH KaK TMOJOXKHUTETHHBIMU, TaK U OTPHUIATETHHBIMHA.
JIroObie Heonpe e IEHHbIE TEPETUCTUTETN DYy T UMEeTh 3HAUEHHUS HA eIUHUILY OOJIbIIe,
YeM 3HaYeHHUs HPEeIbIIyIuX nepeducautenaeii. Mbl MoxKeM OINpee/IuTh HepeMeHHYIO
THIIA enum U IMPUCBOUTH TON IepeMeHHON 3HaveHHe OIHON M3 KOHCTAHT, 0ObsBJICH-
Hoit B nepeuncienun. Ho dpakruyecku sro Oyjer ducjioBoe 3nadenue. B 1o ke Bpems
[MEePEYNCTAEHUST — ITO OT/EJBHBI THUI, TIOITOMY MbI HE MOYKEM MPUCBOUTH IIEPEMEHHOiT
HAMPSIMYO 9uCI0BOe 3HadUeHne. [[0CKOIbKY 3HAYEHUSIMU MEPeTuCTHTe el TBISTIOTCS
IeJIble YUCIa, TO UX MOYKHO IPUCBAMBATH IEJIOUYHACICHHBIM epeMeHHbIM. B C++ B 9TOM
caydae OylieT BBINOJHEHO HessBHOe npeobpasoBanue, ogHako B C# HEOOXOIUMO FBHOE
npuBeJeHne, 9ToOb TPeodPA30BBIBATD U3 TUIA enum B IEJTOUNCTeHHbINH Tull. [Ipu BoI-
BOjie HAa KOHCOJ1b B C+-+ MBI YBUIUM YUCJAOBON SKBUBaJeHT, a B CF# — MMEHOBaHHYTO
KOHCTAHTY.

PaccmorpuM 310 Ha npuMepax.

B npumepe 1 obsasserno nepevucaerue Seasons. Qdur nepevuciument A6Ho npe-
0bpa3yemca 6 UeA0e YUCAO U NPUCBGUBAEMNCA UCAOUUCAIEHHOT nepemenrot. Onucana
nepemennas Season muna Seasons u nokazan e€ 6u60d na Koncors (CH).

public class Enum

{

enum Seasons { Winter = 1, Spring, Summer, Autumn };

static void Main()

{

int y = (int)Seasons.Spring;
Console.WriteLine("Spring = {0}", v); // eweod: Spring = 2
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Seasons season = Seasons.Summer;
Console.WriteLine(season); // sweod: Summer
Seasons s1 = 3; // Owubka
Console.ReadKey();

B npuwmepe 2 mpu apugmemuneckue onepayul (CLOHCENHUE, BONUMAHUE U YMHO-
orcenue) obsasaenv 6 nepevucaenuy Operations. B saeucumocmu om 6ubpanHotl nosw-
306aMENEM ONEPAUUL 68 KOHCMPYKuuY Switch npouszsodamcea onpedesermvie deticmeus

(CH++):

F#include <iostream>
using namespace std;
enum Operations

{

ADD = 1,
SUB = 2,
MUL = 4

int main()

int operation;
int numberl, number2;
int result ;
bool isValue = true;
cout << "Input numberl:";
cin >> numberl;
cout << "Input number2 :";
cin >> number2;
cout << "ADD: 1" << endl << "SUB: 2" << endl << "MUL: 4" << endl;
cout << "Input operation number: ";
cin >> operation;
switch (operation)
{
case Operations::ADD :
result = numberl + number2;
break;
case Operations::SUB :
result = numberl — number2;
break;
case Operations::MUL :
result = numberl % number2;
break;
default :
cout << "Invalid operation " << endl;
isValue = false;
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J

if (isValue)

cout << "Result = " << result << endl;
system("pause");
return 0O;

Vcnonp3oBaHue mepedncaeHnil O3BOISgeT ¢IeJIaTh UCXOJAHBIE KOl TPOrpaMM 60-
Jlee YUTAaeMbIMH, TAK KaK I03BOJIAIOT 3aMEHUThb 4HHUCJa, KOJUPYIOIUe Olpe/leJl€HHbIe
3HAYCHMS, HA YUTaeMble uMeHa. llepednciigeMbiii THII MOYKET HMCIOJIH30BATHLCA B 00b-
ABJIEHUSAX [IepeMeHHBIX 1 bopMaIbHBIX mapamerpon dbyukimii (MeTonos). [IpakTude-
CKHI BCerjia TOJJIePKUBAETCS CpaBHEHNE 3HAYeHHH IMepevynucjuMoro tuna. Pesyabrar
CPaBHECHUA ABYX NEPEUYHUCIUMBIX 3HAUYCHUAN ONpPEHeadeTCd MOPAIKOM CJACIOBAHAA ITUX
3HAYEHUN B OOBSIBJICHUM TUIOB: 3HAUEHUE, KOTOPOE B OODLSABICHUU THIIA BCTPEUYACTCS
paHbIle, CYNTACTCA MEHBIIE 3HAYCHNA, BCTPEYAIONIErocd IMO3Ke.

1.4. Marematunieckue (pyHKINN

[IpakTudyeckn B JIIOOOM $3bIKE MPOrPAMMUPOBAHUS €CTh BCTPOCHHBIE (DYHKIMH
JIJTSL BBIYUCTIEHUS JIOTapU(MMOB, KOCHHYCOB, CTelleHell ¢ TPOU3BOTbHBIMA MOKA3ATETIMU.
Takue metonsl B s3bike C# mpenoctaBiseT kiaace Math, a B8 C++ MaremaTnueckue
GYHKITUN ONpeIeIsIoTCs B 3arooBoaHoM daiiie < cmath >.

[Ipn mcnonp30BaHUN MaTeMaTHIeCKAX (DYHKIMH U MEeTOIOB HYKHO 3HATH HECKOJTb-
KO HIOQHCOB:

1. Pesysmbrar OyneT BellecTBeHHBIN, JaxKe ecIW mapaMmerphl 1enable. Hampuwmep,
[pU BO3BEJEHUU YHUCJIA D B KBAJpPAT € HOMOIIBIO (PYHKIIMU POW Mbl IOJIyUYUM BEIIE-
CTBEHHBIN Pe3y/IbTaT, KOTOPBIil HeOOX0IUMO OyIeT SBHO Peodpa30BaTh B IEJI0e TUCIO0:

/) C++

int r = pow(5, 2); // neasnoe npeobpazosarue munos
/) C#

int r = (int) Math.Pow(5, 2);

2. AprymenTsl TpUTOHOMETPHUYECKUX (DYHKIHI 33jai0Tcs B pagumanax. ms Toro,
9TOOBI BBIYUC/IUTH CHHYC 45°, cHavaJ1a HyKHO 45° mpeobpa3oBaTh B PaIMaHbl U TOJIHKO
[IOCJIe 9TOrO CYUTATH CHHYC:

/) C++

// 0aa pabomus ¢ KOHCMAHMAMU, NoMewaesm 00 nodkaoueHus cmath
#define USE MATH DEFINES

F#include <cmath>

#include <iostream>

#include <iomanip>

using namespace std;

int main()

{
double degrees = 15.0;
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double radian = degrees x M_PI / 180;
double sinAngle = sin(radian);

cout << '"sin =" << sinAngle << endl;
system("pause");
return 0;

Ananornunsrit kox Ha C#

double degrees = 15.0;

double angle = Math.PI % degrees / 180.0;
double sinAngle = Math.Sin(angle);

double cosAngle — Math.Cos(angle);

Badana 1.1. aa movex p € [0;5] ¢ wazom 0.2 evivuciums snavenue y=/t(CH++).

F#include <iostream>
F#include <cmath>
using namespace std;
int main()
{
for (double p = 0; p <= 5; p += 0.2)
{
cout << p << \t;
cout << sqrt(p) << endl;
}
system("pause");
return 0;

3adava 1.2. /lano dea wucaa a u b. Hatidume sunomenysy mpeyzosvruka ¢ 3a0aH-
nomu Kamemamu( CH).

using System;
namespace Hypotenuse

{

class Program

{

static void Main(string|| args)

{
int a = int.Parse(Console.ReadLine()); // 6600 daunv, nepsozo xamema
int b = int.Parse(Console.ReadLine()); // 6600 daunv emopozo xamema
double ¢ = Math.Sqrt(a * a + b % b); // ewuucaerue dauno, 2unomenysol
// 6w306 memoda Sqrt kaacca Math, soszepawarowezo mun double
Console.WriteLine("I'unorenysa pasua {0:12}", ¢);
Console.ReadKey();
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BBoa 1 BBIBOA HA KOHCOJIB

Bsos u BeiBOM aHHbIX B g3biKax C# u C+-+ uMeroT obIue 4epThl, a UMEHHO:

1) OcymiecTBiasgercsa MOTOKOBBIA BBOJ U BBIBOJ (IIOTOK — MOCJIEIOBATEIBHOCTD CHM-
BOJIOB, KOTOpAasl 3aIlMCHIBAETC HA YCTPOUCTBO BBOJA-BBIBOJA WM CYHTHIBAETCSI
C HETrO);

2) TIpuMeHSIOTCs YIPABISIONIHe HOCae10BaTeIbHOCTH. Hanpumep, mocie0BaTe b
HOCTH '\n' WHTepnperupyercss Kak mepeBoj| Ha HOBYIO CTPOKY, \t' — TabyJsimsi.
Ec/in uMeHHO 9TH CHMBO/IbI HAJI0 HAIlEYATATh, TO HEOOXOJAUMO YIABOUTH OOPATHY O
KOCYIO 4epTy, T. e. BMecto '\n' manucars "\ \n”;

3) EcTb BO3MOXKHOCTH (OPMATHPOBAHHOTO BBIBOJA. [loaHONEHHBII (DopMaTHpOBaH-
HBII BBIBOJ, ecTh B C#, (pbopMaTupoBaHubiil BIBOMA B C+ - ocHOBaH Ha DYHKIUIX
sa3bika C. asgee Mbl pazdbepeM ero moapooHo.

2.1. BBoa m BBIBOJ JaHHBIX B g3bike CHf

st BeIBOIA WH(MOPMAIME HA 9KPAH MbI y2Ke HUCHoJb30Batu Mero WriteLine(),
KOTOPBI# MepeiaeT B IOTOK BBIBOJA CTPOKY BMECTE ¢ CHMBOJIOM IepeBojia cTpoku. Cy-
mecrsyer erie mero, Write() roro xe kiacca Console, KoTopbiil BeICTaBIISIET B IOTOK
BBIBOJIA TEKCT 0e3 mepepojia cTpoku. Hanpumep, BoinoiHeHHe dhparMenTa Kojia:

Console. Write("Kaxk Tebs 30ByT? ");
string name = "Baca";
Console.Write(name);

IPUBEIACT K IOABJICHUIO HA IKPAHE CJIOB:
Kak Teba 30ByT? Bacsa

JI1s BBIBOJIa HECKOJIBKUX 3HAYEHUI TIepEeMEHHbIX HCIOJIB3YIOT PUeM, KOTOPbIi Ha-
3pIBaeTcd HHTepuoadnueii. Ilepen BHIBoAMMONM CTPOKOH MOMeImaeTcs 3HaK J0JLIapa,
BHYTPHU CTPOKH MMEHA IMePEeMEHHBIX 3aK/II0YAI0TC B (PUTYPHbIE CKOOKHU, HAIIPUMED:

string color = "kpacusbrit";

int size — 44;

double height = 1.7;

Console.WriteLine($"Kocriom mper: {color}, pasmep: {size}, poct: {height} m.");

21
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[Ipu BBIBOJIE Ha KOHCOJIb BMECTO IOMEIIEHHBIX B (PUTYpPHBIE CKOOKM BbIparKeHHit
OVIyT BBIBOJUTHCS UX 3HAYEHUsI, 8 UMEHHO:

KocTioM nBeT: KpacHmit, pasmep: 44, poct: 1,7 M.

CymiecTByeT u APYroil crocod — depe3 MeTKU-3aIOJHUATENH. ByaeM TpeanoaaraTs,
YTO IepeMeHHbIe OIpejie/ieHbl TaK »Ke, KaK U BbImIe. Toraa /jid BIBOJA MX 3HAYEHUH
Ha 9KPaH UCIOJIb3yeM KOMaHJY:

Console.WriteLine("Koctiom niBer:{0}, pazmep:{1}, poct:{2}m.", color, size, height);

Dror  cmocobd  moApasyMeBaer,  UTO  [EpPBbIi  HapamMerp B METoje
Console.WriteLine() mupescraBaster BoiBogumyio c¢rpoky ("Kocrtiom mser: {0}
pasmep: {1} pocr: {2} M.") ¢ Merkamm-3anosHuTeaAME. Bee mociepyomiue mnapa-
METPbI [PEJCTABIAIOT IIEPEMEHHbIE, 3HAYEHUs KOTOPBIX BCTPAUBAIOTCS B BBIBOIUMY O
crpoky. IIpu arom Bazken mopsok nmapamerpos. Bmecto merku {0} BeraBusiercs 3ua-
vyenne napamerpa color, o cambiii nepBbIil T10CTE CTPOKH, & HYMEPAIUs HAYMHAETCSI
¢ myJs, pmecto {2} Beramisiercs 3Hadenune napamerpa height.

B MeTKH-3aI0JHUTETH MOXKHO BKJIIOYATH PA3JUIHbIE CAMBOJIB (hOPMATUPOBAHKI
B Buje cyddurca nocse gBoerounsi, Hanpumep {0:f2}. Haubosee nosesnpie cuMBoIibl
dbopMaTHpoBaHNUs TPUBEIEHBI B TaDINAIE HUZKE.

Tabauuya 2.1.
CumMBoJIBI /1 (popMaATUPOBAHUA YUCJIOBBIX JaHHBIX CH#:
CumBout Onucanne
dbopmaTupoBaHus
D wmm d IIpuMenseTcd Ipu BBIBOJE IEJBIX YHUCEJI,
YKa3blBa€T MUHUMaJIbHOE KOJIUIECTBO HI/I(bp
E nmm e HpI/IMeHHeTCH JAJ1d SKCIIOHEHIIMAJIBHOT'O IIpeaCcTaBJICHU A

4UCJa, YKA3BIBAECT KOJUIECTBO JECATUIHBIX
Pa3paa0B TOCTE 3aTMATON

F nmm £ IIpuMmensercd Jis OpeacTaBIeHUs YHCET

¢ (PUKCUPOBAHHON TOUKO#l, YKA3bIBACT KOJTMICCTBO
HECATHYHBIX Pa3pAd0B NOCJE 3anaToi

X wim X [Ipumensiercs it HpeJCTABICHUS YUCIIA,
B IIeCTHA/IIaTepudHoM (popmarte

[IpuBemem nmpumep GpoOpMaTHPOBAHHOTO BHIBOJIA.

Console.WriteLine("Tlestoe ancao: {0} \t {0:d4} \t {0:12}", 123);
Console.WriteLine(" Teficts. aucio: {0} \t {0:f1} \t {0:e4}", 123.456);

Ha skpane yBuanwm:

[lenoe wwmcyo: 123 0123 123,00
JleiicTe. umcmo: 123,456 123,4 1,2346e+002

g BBoga ganubix ucrosbdyercs meros Console.ReadLine(). On mospoiser
OJIYYUTHh BBEJICHHYIO MH(OPMAIUIO U3 IMOTOKA BBOJA BILIOTH JI0 HAXKATHA KJIABUIIH
Enter, a umenno:
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string name = Console.ReadLine();

Meron Console.ReadLine() cuutbiBaeT MHMGOPMAINIO UMEHHO B BHIE CTPOKH.
[TosToMy ee MOXKHO HPUCBOUTDH TOJILKO IepeMeHHoi Tuna string. /s nogydenus quc-
JIOBBIX 3HAYEHHil BBEIEHHYIO CTPOKY HYXKHO IpeobpaszoBaTh. st 3TOTO y KaxKaoro
YHUCJ0BOTO THIA eCTh BcTpoeHHbie MeTobl Parse u TryParse. Kpowme Toro, st nipe-
obpa3oBaHMil MOXKHO HCIOJIb30BaTh Kjiacc Convert.

// wumaem cmpory u npeobpasyem 6 6eULLCEEHH0E YUCAO
double height = double.Parse(Console.ReadLine());
// 6600 yenozo wucaa
int size = int.Parse(Console.ReadLine);
// memod TryParse eozepawjaem snavenue, ykasusarouiee,
// Yenewmno At 6unoANENaG ONEPatUA
byte number;
if ( byte.TryParse(Console.ReadLine(), out number))

{
}

else

{
1

JlomycTum, Ha BXOJ IporpaMMe IIOIaeTcs CTPOKA, B KOTOPOIl depes mpobest 3amuca-
HBbI TPHU YKCJIa. B 3TOM ciIydae ¢TpoKy Hamo pa3bUTh HA MOACTPOKH, UCIOJIB3YS METOI
Split, a 3arem npeobpazoBaTh KaxKayio K UUCTY.

Console.Write($"Uucso {number} ycmemuo Beemerno");

Console.Write("He ynamoch npeoGpazoBarh ¢TPOKy B 4uCI0");

static void Main()
{
Console.Write("Bsexure tpu aucia ");
string [| numbers = (Console.ReadLine()).Split(’ ’);
int numl = int.Parse(numbers|0]);
int num2 = Convert.ToInt32(numbers[1]);
int num3 = Convert.ToInt32(numbers|2|);
Console.Write("Cymma srux gncea = {0}", numl4+num2+nums3);
Console.ReadKey();

}

Metomy Split MoxkHO IepegaTh MHOXKECTBO CUMBOJIOB-pas3aeuTeieit. Torma cTpoka
OyJeT pasjieseHa Ha HOACTPOKH, KOTOPBIE PACIIOJIOKEHBI MEZKTY KazK IBIMU TOIPSIL ULy~
IMHAMHA PA3ACTUTEJIAMU. ,ZLJ'IH YaaJgeHnd IIyCThIX HOACTPOK, KOTOPbIE MOT'YT NOABUTLCA
B pe3yJIbTaTe pa3Ie/IeHust CTPOKH, UCIOAb3YeTCs CHEeIHAIbLHBINA TapaMeTp, HalpuMep:

string line — Console.ReadLine();
char|| razd =new char||{* ¢, ¢,”,”.”,’ "7 \n’,"\r" };
string || s = line. Split (razd, StringSplitOptions.RemoveEmptyEntries);
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2.2. BBoa u BbIBOa JaHHBIX B a3blke C+-+

B crammapraom C++ cyimecTByer JiBa OCHOBHBIX CIOC0O0& BBOJA-BBIBOJA HHQOP-
MAaIMi: ¢ HOMOIBI0 TMOTOKOB, peann3oBanubix B STL (Standard Template Library),
1 TIOCPEICTBOM TPAJIUIIMOHHON CHCTEMBI BBOJIA-BBIBO/A, YHacCaeoBanHoi or C. Ha ca-
MOM JieJie, U IOTOKH, W TPaJHUIMOHHAS CHCTEMa BBOJIAa-BLIBOJA JJIsi OCYIIECTBJICHHS
HeOOXOTUMBIX JAeHCTBUI UCIOIB3YIOT BHI3OBBI ONEPAIMOHHON CHCTEMBI.

Jlst mcnosib30BaHus TPAJAUIUOHHOIO BBO/IA-BbIBO/IA B cTuyie C B IporpaMmy HEoOXO-
JINMO BKJIFOUHUTD 3ar00BOUIHBIH (haitn <cstdio>. Dra 6ubsimoreka comepKuT PyHKITAN:

printf() — ans BeIBoAA nHGOpPMAIIN;

scanf() — nua BBONA MHMOPMAIIH.

[Ipu 3amycke KOHCOJBHOTO NPHJIOKEHUS] HEABHO OTKPBIBAIOTCS TPH IMOTOKA: Stdin
— /IS BBOJA C KJIAaBHUATYpPHI, stdout — misg Oydeprw30BaHHOIO BBIBOJA HA MOHHTOP
u stderr — nas HeOydepu30BaHHOTO BBIBOJA HA MOHHUTOD COOOIIEHui 00 ormmndKax.
DTH KJIIOYEBbIE CJI0Ba OmpeaeaeHbl B < cstdio™.

@yukuusa print f() npennasHadena st GopMaTHpOBAHHOIO BbiBoga. OHA TE€PeBO-
JIAT JIAHHBIE B CUMBOJIBHOE ITPEJICTABICHNAE H BHIBOJUT HOJIYICHHBIE N300PAXKEHHS CHM-
BOJIOB Ha 3KpaH. [Ipm 3TOM y mporpaMMucTa uMeeTcss BO3MOKHOCTH (hOPMATHPOBATH
JIaHHBIE, TO €CTh BJIUSTH HA UX IPEJACTABICHAE HA SKPAHE.

O6mmas dbopma 3anucu dbyukmun printf():

int printf ( const char * format, ... );

Crpoka format cOCTOUT U3 CJIEAYIONAX JT€MEHTOB:

— VIPABJSIONIAX CHMBOJIOB;

— TEKCTa, MPEICTABICHHOTO JIJIsi HEIIOCPEJICTBEHHOTO BBIBOJIA;

— ¢dopMarToB, mpeaHA3HAYEHHBIX IS BBIBOJAA 3HAYEHHI HMEPEMEHHBIX DPa3INIHBIX
THTIOB.

@opMaThl HYKHBI JIJIs TOr0, YTOOBI YKAa3bIBATh BU/I, B KOTOPOM UHMOpMalud Oyier
BLIBEICHA HA 3KpaH. OTIMYnTe bHOi depToii hopMaTa aBasgercd HaIndue cuMmpoa, ' %’
nepe HuM. IlepeducanuM oCHOBHBIE:

%d — wesioe 4ucs10 THIA Int CO 3HAKOM B JIeCATHYHOI cuUCTeMe CUYUCJICHUT;

%u — menoe uncso Tuna unsigned int;

%ld — menoe uucso Tuna long int co 3HAKOM B JeCATHYHONR CHCTEME CUUCJICHUS;

%f — BemecTBenubit popmar (uncaa ¢ mwraawoIel Toukoi Tuna float);

%lf — BemecrBenubili popMaT JABOWHON TOYHOCTH (YHCIA ¢ IJIABAIONIEH TOYKOIL
tuna double);

%e — BemecTBeHHbIH GopMaT B IKCHOHEHIUAIBHON (dopMme (4duncia ¢ maBaorieii
roukoil Tuma float B sKCnOHEHIMATBHON dopMe);

%c — cuMBOJIBbHBIH popMaT;

%s — cTpoKoBbIil (popMar.

[Tocsie crpoku hopmaToB 4epe3 3alATYI0 YKA3bIBAIOTCHI MMEHA MEePEMEeHHBIX, KO-
TOopble HeoOXoaMMO BhiBecTH. KommdecTBo cuMBosioB ‘% B cTpoke (opmara JT0JZKHO
COBIAJIATDH C KOJUYECTBOM II€PEMEHHBIX JIJid BhIBOjA. Tun Kazkmoro ¢popmara J0J2KEH
COBIAJATD C THIIOM IIEPEMEHHOM, KOTOpas OVIAET BBIBOJUTHCS HA 9TO MECTO. 3aMellleHne
¢dbopMaTOB BHIBOIA 3HAYCHUSMH IEPEMEHHBIX TPOUCXOIUT B MOPSIKE WX CJIeIOBAHUSI.
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#include <cstdio>
int main()
{

int a = 5;
double x = 2.78;
printf ("a = %d \n", a);
printf ("x = %If \n", x);
return 0O;

}

Ha skpamne yBuanwm:

a=>5
X 2.7800

[Ipu ykazanunm dpopmara MOXKHO SBHBIM 00OPa30M OIpEAEJIHTL 00IIee KOJIUIeCTBO
3HAKOMECT M KOJHMYECTBO 3HAKOMECT, 3aHUMAEMBIX JPOOHON 4aCThIO:

#include <cstdio>
int main()
{
float x = 1.2345;
printf ("x—%10.5f\n", x);

int data = §;
printf ("data = %10d", data);
return 0O;

}

Ha skpane yBuanwm:

X = 1.23450
data = 8

B npusemennom npumMepe 10 — obImee KOJTHIECTBO 3HAKOMECT, OTBOIMMOE TI0]T 3HAUE-
HUE [IePEMEHHOI; 5 — KOJIMYeCTBO HO3UIKAH 110CIe pa3 ienTeis 1e/10i u JpoodHoit yacTu
(mocsie mecaTHYHON TOYKM). B yKazaHHOM IpHMeEpe KOJHYECTBO 3HAKOMECT B BBIBO/TH-
MOM gucse Merbie 10, mo3TomMy ¢BOOOIHBIE 3HAKOMECTA CJIeBa OT YHCJIa 3AMOTHIIOTCS
npobeaMu.

Oyukius (HOPMATHPOBAHHOIO BBOJA JAHHBIX ¢ KJIABHATYPHI Scanf() BBIMOJIHSIET
YTEHHe JIAHHBIX, BBOJAUMBIX € KJIABHATYPHI, IIPEOOpa3yeT MX BO BHYTPEHHUH (opmar
1 mepeaaeT BbI3biBaoImieil pyHkmnnu. [Ipu 5T70M NporpaMMucT 3a1aeT MpaBHIa HHTEP-
IpeTanui BXOIAHBIX JaHHBIX C TOMOIIBIO CTPOKH (POPMATOB.

O6masg dbopma zanucu dbyuknun scanf():

int scanf ( const char * format, ... );

Crpoxka format ananornvna ucnoabsyemoii B byukiun printf(). Tloce crpoku dhop-
MaTa depes 3alATYI0 HAYT apeca MepeMeHHbIX g BBoxa. g dopMmupoBanus aapeca
epeMeHHOI HCITOAb3YyeTCst CUMBOJI amnepcan &’ aapec = &obwekt. Ilpu BBOZE CTpO-
KI CEMBOJI ‘&’ He CTABHTCH, BBOJ HJIET JIO IIEPBOIO PA3/IeTUTE.

Crpoka (popMaTOB U CHUCOK APIyYMEHTOB s (PYHKIUU 00s3aTe bHbl. OYHKIUS
BO3BpAIlaeT KOJTHIECTBO MPOYUTAHHBIX II€PEMEHHBIX.
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#define  CRT_ SECURE_NO_ WARNINGS // daa ucnoavzosanua scanf
#include <cstdio>

#include <clocale>

int main()

{

float y;
setlocale (LC_ALL,"Rus");} // das ewsoda pyccrux 6yks 6 koncoau
system("cls"); // onmuwaem 0KkHO KOHCOAU

printf ("Beegure y: "); // ewsodum coobuierue
// 6600uM 3HauEHUE NEPEMEHHOT Y
if ( scanf("%f", &y) == 1)
printf ("3uavenne nepemennoii y =%{", v); // ew60d na sxpan
else
printf ("Ommubka BBoga \n");
system("pause");
return 0;

}

Jlng  ucnojib3oBaHus  O0'beKTHO-OPUEHTUPOBAHHOIO KOHCOJIBHOI'O BBO/Ia-BbIBOJIA
¢ nomompio moTokos (stream) STL B mporpammy HeoGXOAHMO BKJIIOYHTH 3ar0J0BOY-
ublii pait <iostream>. [Ipu 3amycke KOHCOJILHOTO TPUJIOYKEHHS HESBHO OTKPBIBAIOTCS
IIOTOKH: ¢in — JIJId BBOJA € KJAABUATYPHI, cout — JJist Oy(eprn30BaHHOTO BHIBOIA HA MO-
HUATOP, cerr — jjisd HeOydepru30BaHHOTI'O BBIBOJIA HA MOHUTOD COODINEeHHT 00 OImOKax.
OTH KJII0YEBbIE CJIOBA ONPEIe/eHbl B <iostream>.

[ToTtoku cin, cout m cerr cOOTBETCTBYIOT mOTOKaM stdin, stdout n stderr. dns ux
UCIIOJIb30BaHUs HEOOXO[MMMO MPOIUCATH CTPOKY:

using namespace std;

JIu1st BBITIOJIHEHUsI Ollepalinii BBOIA-BbIBOJIA 1I€PEOIIPEIEICHbI JIBE OLEPaIlny IOPa3-
PATHOTO CJIBHTA!

>> — MOJIYIUTH U3 BXOAHOTO TTOTOKA

<< — TIOMECTHUTh B BBIXOAHON MOTOK

Brison nndopmarmm:

cout << 3HaUeHue; Win

cout << 3HaveHmel << 3HaUeHHE2 << ... << 3HadeHWEN;

Bsoa undopmannu:

cin >> <mepeMeHHas >; WU

cin >> mepeMenHadgl >> mepeMeHHag2 >> ... >> nepeMeHHadaN;

[TpuBenem mpumMep MPOrPaMMbl, OCYIIECTBISIIONIEH BBOJ W BHIBOJ, JAHHBIX.

#include <iostream >
using namespace std;
int main()

{
int age;
double weight;
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",
?

cout << "Input age:
cin >> age;

cout << "Input weight: ";

cin >> weight;

cout << "Your age: " << age << "\t your weight: " << weight << endl;
return 0;

}

Ecan gurarh CTPOKY € HCIONB30BAHHEM Cin, TO OHa OyIeT BBeJeHa 0 IIePBOrO
upobesia. [IpounTars CTPOKY HEJIMKOM MOYXKHO C IOMOIIBI0 MeToa getline.

#include <iostream >
#include <string>
using namespace std;
int main() {
int count; float price;
cin >> count >>> price; // 6600 deyx wucen
string name; cin >> name; // 660d cmpoxu do npobeia
string address;
getline (cin, address); // 6600 ocmaswetica cmpoku noasHocmvo
// 6b600 wucen u nepexod Ha HOB8Y CMPOKyY
cout << "Price: " << price << " Count: " << count << endl;
cout << "Name: " << name << endl; // sw60d cmpox
cout << "Address: " << address << endl;
system("pause" );
return 0;

}

BaMeTuM, 9TO MPH HAMMCAHUH TIPOTPAMM CTPOKH MOTYT BCTPEUYATHCS B JIBYX pas3-
JIMYHBIX KOAMPOBKaX B CJACAYIOIHMIHUX MeECTaX: B HCXOAHbIX TCEKCTaX IIPpOI'paMM B BH/EC
JINTEepaJioB, B BLIBOAE Ha KOHCOJIb, B BBOJ€ C KOHCOJIH, IIPpHU BBOJE U3 q)aﬁﬂa 1 BBIBOJC
B paii.

OcHOBHOE NPABHUJIO TP PabOTe ¢ HAIMOHAIBLHBIMA alaBHTAMH: BCE CTPOKH JTOJIXK-
HbI OBITH B €JIMHON KOJUPOBKe. Tak:ke HEOOXOANMO B HACTPOHKAX KOHCOJIH YCTAHOBUTD
mutst BeiBogia mpudT True Type (Lucida Console).

[Ipu necobsO/eHUM ITUX TPaBUI OyJeT HEBO3MOXKHO CPaBHEHUE U COPTUPOBKA
CTPOK (& Tak’Ke W CHMBOJIOB) M OymeT 3aTpy/HEH KOPPEKTHBI BBOJ M BBIBOJ CTPOK
Ha KOHCOJIb WK B (hailr.

Ecan neoGXouM TOJBKO BBIBOJ, KHPUJLIHIBL HA, KOHCOJIb COBETYEM HCIIOJIB30BATD

setlocale (LC_ALL, "Russian");

Hanpumep:

#include <iostream >

using namespace std;

int main() {
setlocale (LC_ALL, "Russian"); // pyccrue bykeol
cout << "lIpuser, mup! ";
system("pause" );
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return 0;
¥

Jlis KOppeKTHOrO BBOJA M BBIBOJA KUPHLIAIBI HA KOHCOIbL HAIO HCIOJIb30-
Barb mapy dyuknuii: SetConsoleOutputCP() u SetConsoleCP() n3 6ubimorekn
<Windows.h>. Hanpumep:

#include <iostream>
F#include <string>
F#include <Windows.h >
using namespace std;
int main() {
SetConsoleOutputCP(1251); // yemanasausaem koduposry 6u600a Ha KOHCOAL;
//ycmanasausaem koduposky 66004 u3 KOHCOAU U U3 PeAarmopa koda;
SetConsoleCP(1251);
string name;
cin >> name;
cout << "llpuper, " << name << "!";
system("pause");
return 0;

[Ipu 3TOM MHOIIA TPUXOIUTCA MCIIOIB30BaTh 00a crocoba. Hampumep, ecin HyKHO
00pabaThIBaTh BBOJ, PYCCKHX OYKB C IMOMOIbIO (DYHKIIUN MPOBEPKH KJIACCa CHUMBOJIOB
sa3eika C. Bor Takoit koj1, npu BBOmE PycCKuX OYKB, HEe Oy/1eT KOPPEKTHO MPOBEPSTH,
BBeJIeHa Jin OyKBa:

#include <iostream>

#include <cstdlib>

#include <cctype>

#include <Windows.h>

using namespace std;

int main()

{
// setlocale (LC_ALL,"Rus");
SetConsoleCP(1251);
SetConsoleOutputCP(1251);
char ch;
cin >> ch;
if (isalpha((unsigned char)ch)) cout << "is alpha" << endl;
else cout << "no alpha" << endl;
system("pause");
return O;

s ero kKoppekTHOit paboThl HEOOXOUMO yOpaTh 3HAK KOMMEHTapHsd y CTPOKH
¢ setlocale.

g yupapiaeHns BBOIOM-BBIBOIOM B C-+-+ HCIIOIB3YIOTCS :

— ¢yrarn hopMaTUPOBAHHOTO BBOIA-BBIBOIA;
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— MaHUMYJIATOPH (DOPMATHPOBAHMUSI.

dnarm No3BOJISIOT YCTAHOBUTD MapaMeTPhl BBOJA-BBIBOJIA, KOTOPLIE OYIyT AeiiCTBO-
BaTh BO BCEX TOCJEAYIONIMX ONEpPATOPax BBOJA-BBIBOJA 0 TEX IOP, MOKa He OyIyT
oTMeHeHbl. [IpuBegemM mpuMepsl X UCHOJIH30BAHUS .

g yeranoBku rara ucmosb3yercs KoHeTpykiust: cout.set f(ios :: flag);

double p = 123.45678;

cout.width(15); // Koauuecmeo snaxomecm

cout. precision (10); //koauuecmeo yudp 6 dpobrot wacmu,
// purcuposarwidi dopmam, 6weod "+" das nososcumesLHUT HUCen,
// 8bPaABHUBAHUE O ALEOMY KPAIO

cout. setf (ios :: fixed | ios ::showpos | ios:: left );

cout << "p =" << p << endl;

Mg castus dutara ucmoap3yercs KOHCTpyKuust: cout.unset f(ios :: flag);

//cnamue aaza 6we0da wuces ¢ naasarowel moukot 6 sKcnonenyuaronoti gopme
cout.unsetf(ios :: scientific );

MaHUITYASITOPBI BCTABSIFOTCSA B OMEPATOPHI cin(cout) W ycTaHABAMBAIOT HapaMeTphl
TEKYIIETO OllepaTopa BBO/Ia-BhIBO/IA.

Tabauua 2.2.

Manumnynsaropsl (dbopmarupoBauusa C+-+
Maunumynsgrop Onucanme
setw(n) IUPUHA TOJIsI BBIBOJA B I CHMBOJIOB
setprecision(n) KoJmuecTBo nudp (n-1) B ApobHON YacTu yucaa
left /right BBIPDABHUBAHHE 110 TPAHUIIE
boolalpha BBIBOJI JIOTHYECKHAX BEJUYHH B TEKCTOBOM BHIE
showpos/noshowpos | BbIBOI 3HAKA + JJIs MOJOKUTETBHBIX THCE
scientific/fixed 9KCIIOHEHTINATbHAsT /(DHKCHPOBAHHAS

dopMa BBIBOJIA BEIIECTBEHHBIX YHCE

endl MOMeIIeHre B BBIXOJHON MOTOK CHMBOJIA KOHIA CTPOKH \n’

15 KOPPeKTHOTO MCIOIb30BAHUS MAHUMYISITOPOB HEOOXOIMMO MOIKJIIOYATH O1O-
JIMOTEKY < iomanip>.

#include <iostream>
F#include <iomanip>
using namespace std;
int main() {
double p = 123.45678;
cout << fixed <<setw(15)< < setprecision(10)<< left << "p =" << p << end];
system("pause");
return O;

}



c? I'naBa 3.
<

OneparTopbl BeTBJICHUS

Bersienne — opna n3 06a30BbIX KOHCTPYKIHI CTPYKTYPHOI'O MPOTPAMMUPOBAHUS.
Oneparop BeTBICHAS IIPUMEHACTCA B CIYYadX, KOIA BLIIOJHEHEE TOrO WX MHOTO Ha-
Gopa KOMaHJI 3aBUCHT OT yCI0BUS. K YCIOBHBIM MHCTPYKIIMSM MOXKHO OTHECTH yCJIOB-
HbI onepaTop (omeparop if) u omeparop BbiGopa (switch).

3.1. IIpocToit ycjioBHBIIT onilepaTop

OO61mumit Bu I yCJIOBHOTO OMEPaTOpa:

if (<ycaoBue>)

{

<Omnepatopl>;
}
else
{

<Omnepatop2>;

}

Omneparopl BeImOTHSIETCHA, ecyn ycaoBue ucTuHHO. Oneparop2 BBHIIOJIHIETCS, €CJIH
ycjioBue JioykHO. I TOT u ipyroit onepaTtopbl MOTYT COCTOSATH U3 HECKOJHKHUX KOMAH/I.
YcoBue MOKeT OBITH COKHBIM (COCTABHBIM) U 00S3aTEIBHO 3aKJII0YACTCH B CKOOKH.
OmnepaTopsl BeTBIeHUsS MOTYT OBITh BJIOYKEHBI APYT B JAPYTa.

Onepatopl Onepatop3

! |
|

Pwuc. 3.1. baok-cxemMa yc/IOBHOTO onepaTopa

Paccmorpum HeckKoIbKO 3ajad, /ISl PelieHus KOTOPhIX Tpebyercss MPUMEeHUTH
YCJOBHBIN oIlepaTop.

3adaua 3.1. Tpebyemcs Hanucamov npozpammy, KOMopas CHUMBIBAE, HAMYPAADHOE
wucao u coobusaem, asasemcsa au wucao wemmnoim( C++).

30
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F#include <iostream>
using namespace std;
int main()
{
int number;
cin >> number; // 860dum wucio
// nposepaem, wemmoe au wucao (ocmamor om deaenus na 2 pasen 0)
if (number % 2 ==10) // (1)
cout << "even"<<endl; // ewsodum even (wemmoe)
else
cout << "odd"<<endl; // sweodum newemmnoe
system("pause");
return 0O;

}

Bamernm, uro ycaosue (1) MmoxkHO 66110 Hanucars Tak: i f (!(number % 2)) .. ., upu s1om
3HAK OTPUIAHUS CTABUTCS MEpes CKOOKaMU, 9TOOBI CHAYA A BHITIOJHUIACH OTePAInst
B3STHSA OCTATKA.

3adava 3.2. Jarv, 066 UEADLT YUCAG, KAHCAOE YUCAO 3GNUCAGHO 8 0OMIEAbHOT CpPOKe.
Buwisedume nauboavwee uz dannnz wucen CH).

static void Main(string|| args)
{
int a = int.Parse(Console.ReadLine()); // 660dum nepsoe wucao
int b = int.Parse(Console.ReadLine()); // 660dum emopoe wucro
if (a > b)
Console.WriteLine(a);
else
Console.WriteLine(b);
Console.ReadKey();

3.2. Jlormueckue orepalui U CJIOYXKHbIE YCJIOBUMA

Jlist HAMHMCAHUST CJOYKHOIO YCJIOBHSA, TO €CTh YCJIOBHSI, COCTOSINEIO W3 HECKOJIb-
KHX JIOTHYECKUX BBIPAYKEHUil, HCIOIb3YIOTCA JIOTHIECKHE OIEePAIii, IPeICTaB/IeHHBIE
B Tabyune 3.1.

Tabauya 3.1.
Jlornueckue orlepammun
Onepanus Ob6o3nauenue
HE (orpuranue) !
U (koHBIOHKIIHS) &&
NJIN (nu3broHKIwms) Il




32 OIIEPATOPHI BETBJIEHUS

[Ipm BBIYMCTIEHWH JTOTHYECKOTO BBIPAXKeHUs YIUTBIBAETCA NMPUOPUTET JOTHIECKHUX
omepaluii: B MepBYIO OUYepeib BBITIONHIETCS OTPUIIAHUE, TTOTOM KOHBIOHKIN, 3aTeM
JU3BIOHKIMA. /1151 HATISTHOCTH PH 3aIIUCH BbIPAaXKEHUS JIY 9Iile HCII0JIb30BaTh CKOOKH.

Nuorma 3anmuch MOKHO COKPATHUTh:

bool isEqual;

o

if (isEqual) // akeusasenmno sanucu isEqual == true

{

// deticmeusn, ecau Ycrosue 8uinoAHEHO

Crenyer ynoMsHYTh NPO TUOUYHBIE ONMUOKA HAYMHAIONINX MpOrpaMMucToB C++.
HomycTtrm, JaHBl IBa YUCIa W HAJO MPOBEPUTH, PABHBI JIM OHHU.

int numl, num?2;
cin >> numl >> num?2;
if (numl = num?2) // (2)
cout << "numbers are equal"<<endl;
else
cout << "numbers aren’t equal" <<endl;

B samucu ycsoBus (2) gouyinena omubKa — jist cpaBHeHust ucnosb3yercs "=" Bme-

cro npaBmwibHOro"==" — HO WporpamMmma OyJeT MCHOJHATHCS, TMOCKOJIBKY OIepaIus
NPUCBAMBAHUS BO3BpAIaeT Pe3y/bTaT, paBHLII num2, mpeodpasyer ero B bool, npu
TOM JI000€e YHCJIO, KpoMe HYJsd Oy/IeT MPHUBEJIEHO K true.

Hpyroit TunugIHON OMUOKOH ABIIETCI UCMOIH30BAHHE B JIOTHICCKUX BBIPAXKEHUAX
OIMHOYHBIX CUMBOJIOB & 1 | BMecTo yasoenubix && u ||. Pesyabrar mobutosoit omepa-
mn & (]) MozKeT ObITh MPHUBEIEH K JOTHYECKOMY THUILY, U porpammva Oyaer paborarh
HEBEPHO.

O/1HO ¥ TO 2Ke YUCJIO, TOJYIeHHOe B Pe3yJIbTaTe BLIYHCICHUIT PAZHBIME CIIOCOOAM,
MOKeT OBITh MPEJICTABICHO B MAMSTH KOMIBIOTEPA MO-PA3HOMY, MOITOMY BEIeCTBEH-
HBIe YHCJIa CPABHUBAIOT C YIETOM TOTPEITHOCTH.

YMCNa, paBHble A C TOUHOCTbHD EPS

YMCNa, MeHbluke A A uMcna, Bonbwwe A

A-eps A+eps

Puc. 3.2. CpaBHeHHe BelIeCTBEHHBIX YUCET

O06o3HAYNM TOTPEITHOCTD €PS, U YUC/a, TPUHATEKAIINE ePpS-OKPECTHOCTH 33 TaH-
HOTO uncaa A, OyaeM CYATaTh PABHBIMH YTOMY UHCIIY.

3adavwa 3.3. Ha 6xod npoepamme nodaemcs dea sewecmsermnux wucia. Tpebyemcea
cpasrums uz ¢ ywemom nozpewsrocmu (C4).
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static void Main(string|| args)

{
double a, b, ¢, eps = 0.000000001;
a = double.Parse(Console.ReadLine());
b = double.Parse(Console.ReadLine());
if (Math.Abs(a — b) < eps)

Console.WriteLine("YES");

else Console.WriteLine("NO");
Console.ReadKey();

}

PaccvoTpum psijt 3a/1a4 HA UCHOJIB30BAHUE YCJIOBHOTO OMEDPATOPA.

3adaua 3.4. Ha 6xod npozpamme nodaemcs uenoe wucao — nomep 200a. Tpebyemcesa
ONPEICAUMD, ABAACMCA AU QGHHBIT 200 GuCOKOCHbIM, U 6beecmu caoso YES, ecau
asaaemen, u NO — 6 npomusnom cayvae. Hanommum, wmo 200 aeaaemcs 6ucokocHbiM,
ecA €20 Homep Kpamen 4, Ho ne kpamen 100, a makoce ecau on xpamen 400 (C++).

#include <iostream>
using namespace std;
int main()
{
int year;
cin >> year;
if ((year % 400 == 0) ||
((year % 4 == 0) && (!(year % 100 == 0))))
{

}

else

cout << "YES"< <endl;

cout << "NO"<<endl;
system("pause");
return 0;

}

Badawa 3.5. Tpebyemca nanucamy npozpammy, KOMopas onpedesem, nonana A
mouka ¢ 3a0aHnbMU KoOpIuHamamu 6 euwdesentyio obaacmov(cm. puc. 3.3)(C#).

Bo Bcex 3aja4ax Takoro THIA IPUHAJIEIKHOCTH 0OJIACTUH HUMEeTCsl BBHJY BMeCTe
¢ TpaHuneit (ecan He OrOBOPEHO HHOE).

I13BecTHO, 9TO TOYKA ¢ KOOpAUHATAMHE (,y) JIEXKUT BHYTPU UM HA IDAHUIE KPYTa
¢ meatpoM B Touke O(a,b) TOrAa U TOJLKO TOT/A, KOT/IA BBIIOIHEHO YCJIOBHE

(x —a)*+ (y —b)* <1’

Touka ¢ KoopauHaTaMu (2, y) JEXKHUT O/ IPSIMOH, 3aIaHHON ypaBHEHHEM y = ar+b,
TOTZA M TOJIHKO TOT/A, KOTJA BBINOJHEHO ycjosue y < ax + b. Ha npsamoii: y = ax + b.
Hax npsivoit: y > ax + b.

BaMeTnM, 4TO /I BCeX TOYEK, HPUHAIIEKAIINX BBIIEIEHHO! 00JIaCTH, BEPHO:

1) y <1 (Touku He BbIIIE TIPaMOit y = 1);
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2) x > 0 (roukn mpasee ocu OY);

3) 2 +y* < 1w y > x — 1 (Touku BHyTpH miu Ha rpanune kpyra z2 + y? = 1
WK He HuKe IpaMoit y = x — 1).

Takum 0Opa3oM, ec/im BBIIOJHEHBI BCE TPHU YCJAOBUS OJHOBPEMEHHO, TO TOYKA MPH-
HaJIJIEZKUAT BBIJIEJEHHOI 001acTH.

static void Main()

{
double x = double.Parse(Console.ReadLine());

double y = double.Parse(Console.ReadLine());
if (y<=1&&x>=0&& (xxx+y*xy<=1)](y>=x-1)))

Console. Write("t.({0},{1}) npunamiexur Boaeaennoit obmacru", X, y);

}

else

{

}
Console.ReadKey();

Console.Write("r.({0},{1}) ne npunamizexut Bolaeaennoit obmacru", X, y);

3.3. BuoxkeHHBIil oniepaTop BETBJIEHUH

B zagagax sToro naparpada mcnob3yeTcs BIOYKEHHBIN onepaTop BeTBIEHUS. 3a-
METHM, 9TO B TaKOM cjy4ae 010K else ornocurcs: k Osmmkaitmemy if. Tak, nocjie BbI-
[IOJTHEHU S TIPUBEJICHHOTO HUKe (PparMeHTa KoJ/ia InepeMeHnas X npuMmer 3Hadenue -12.

int x = 12;
if( x > 0)
if ( x < 10)

X =X % 2;
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else x = —1 % x;

HacrosTenbHO peKoOMeHIyeTCs HUCIOIb30BaTh (DUTYPHBIE CKOOKH I BhLAEIEHH 0.J10-
KOB KOJa, UTO MO3BOJUT N30eKaTh MHOTHX OITHOOK.

int x = 12;
if( x > 0)
{
if ( x < 10)
X = X % 2;

1
else x=—-1xx;, //z=12

3adauwa 3.6. Janwv deticmeumenvrvie wucaa a(a # 0),b, c. Hatidume ece pewenus
keadpammozo ypasrenus ax® + bx + ¢ = 0. Busedume dea deticmeumenvnux wucaa,
ECAU YpasHeHUue umeem 06a KopHs, 00Ho JetcmeUmMeNbHOE YUCAO — NPU HAAUNUL 00HO-
20 kopusa. Hpu omcymemeun deticmeumesvhoir KopHel HUYE20 8b800UMb HE HYHCHO
(C++).

#include<iostream >
#include<cmath>
using namespace std;
int main()
{
double a, b, ¢, d, x1, x2;
cin >>a >>b >> ¢; // 6600 xoafpuyuenmos
d =bxb —4 xaxc; // swwucasem duckpumunanm
if (d == 0){ // ecau kopenv odun, 6v600uUM €20
x1 = —b /(2 x a);
cout << x1 << endl;

}

else if (d > 0) { //dsa kopusa, moavko ecau duckpumunarnm >0
x1 = (=b + sqrt(d)) / (2 * a);
x2 = (=b — sqrt(d)) / (2 * a);
cout << x1 << " " << x2 << endl;
}
system("pause");
return O;

}

3adaua 3.7. Onpedesume mun mpeyzorvHuka (0cmpoy20avHbil, MYNOY20AvHvid, NPA-
MOY20AbHVT) ¢ darnvimu cmoponamu. Heobxodumo eveecmu 00no us caos: right — das
NPAMOY20ALHO20 MPEYLONOHUKG, acute — OAA 0CMPOY20ALHO20 Mpey2oavhuka, obtuse —
OAA YNOY2046H020 MPEY20ALHUKA UAU TMPOSSible, ecau srodHbie wucaa He 0bpasyrom,
mpeyeorvrura(CH).

static void Main()

{

// 6600 O0aum CMOPOH MPEY20ibHUKG
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double a = double.Parse(Console.ReadLine());
double b = double.Parse(Console.ReadLine());
double ¢ = double.Parse(Console.ReadLine());
// ecau He BuNOAHEHO HEPABEHCTNEO MPEY2ONLHUKG, TO €20 He CYUWCEYem
if ((a>=b+c)|](b>=a+c)]||(c >=a+Dh))

Console.WriteLine("impossible");
}
//ecau mpeyeonvruk ydosaemeopsem meopeme ITugazopa, mo on npamoyeosvHoll
else if ((axa—==bxb+cxc)| (bxb==axa+cxc)
|| (¢ xc ==Dbxb+ axa))

{
}

// ecau ecmo yeoa boavwe 90 2padycos, mo mpey2osvHUK MYNOY20AvHbIT
else if ((axa>bxb+cxc) || (bxb>axa+cx*c)
|| (c xc >bxb+a=xa))

{
}

// unaue mpeyeosvHuK 0cmpoy20abHuil
else Console.WriteLine("acute");
Console.ReadKey();

Console.WriteLine("right");

Console.WriteLine("obtuse");

3.4. Omnepatop BbIOOpPA

OmnepaTop BbIOOpPA BBINOJIHAET OJHY BETBb M3 HECKOJbKUX B 3aBHCHMOCTH OT 3Ha-
YEeHUA BbIYUCIACMOI'O BbIpazKC€HU . HpI/IHHI/IHI/IaJIbeIM oTjimaueM OT yCJIOBHOI'O Oolepa-
TOPpa AdBJA€TCA THUII BhIpaZKeHU . B,ZLGCB BbIpazKeHHue MOZKeT 6bITb IeJIbIM 9YMCJIOM, CUM-
BOJIOM WJIH CTPOKOIi(TobKO B C#), TOrma Kak B yCJIOBHOM OIEPATOPE JOJZKEH ObITh
HCKJTIOYHTEbHO JOTHIeCKUl THIT WM THI, TPUBOAUMBIH K jioruaeckomy (C++).

O6muit BUI onepaTopa BhIOOpA:

switch (<Bbipazxenne )
case <3HaueHuel >: <omepartopl>>; break;
case <3HavyeHue2>: <oneparop2>; break;

default: <oneparop>; break;
J

B mepBoii cTpoke onepaTopa HAXOAUTCSA CPABHUBAEMOE BbIparkKeHHe. JHAUYEHHe YTO-
I'0 BbhIPaKeHUs IOC/Ie10BaTe/IbHO CPAaBHUBAETCS CO 3HAYEHUSIMU, IOMEIEeHHBIMHA TTOCJIE
oneparopa case. Ul ecsin coBrajienne Haiiieno, To 6yIeT BBIIOJHATHCS OJIOK KOJIa TOCJIe
HaiieHHOTO coBIaenud. JI0boi 6,0k <omepaTopN > MOKeT COCTOSATH U3 HECKOJIbKHIX
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koMman 1. Eciu B HeM OyzieT onucana mpeMeHHas, TO 3TOT OJIOK 3aK/JII04aeTcs B (pUTryp-
HbIE CKOOKH.

B konme xazxkmoro 0J10Ka case MOKEH CTABUTHCS OJMH U3 OMEPATOPOB MEPexXo/Ia:
break, goto case, return. Kak npasujo, ucno/ib3yercs omneparop break. Ilpu ero npu-
MeHEHUN Apyrue OJOKW case BBHIMOTHATHCS He OYIyT.

B xonte koHCTpYKIME switch MOKeT cToATh 010K de fault. OH HeobA3aTeIeH U BbI-
MOJIHAETCS B TOM CJIydae, eclu 3HadeHue mnocie switch He COOTBETCTBYET HU OJHOMY
13 ONEepPaTopoB case.

[Tpusenem dbparvent Koxa, obpadarsBatomuii BBo, nosib3oBaTes(CH#H ).

Console.WriteLine("Haxmure Y nam N");
string selection = Console.ReadLine();
switch (selection)
{
case "Y":
Console.WriteLine("Bsl naxkaau 6yksy Y");
break;
case "N™
Console.WriteLine("Bor naxkanu 6yksy N");
break;
default:
Console.WriteLine("Bsl naxkaan HenssecTHYIO OYKBY");
break;

}

3adavwa 3.8. Hanuwume npozpammy, Komopas 00ur pas 6u600um MeHo u3 3 nyHk-
mos (1. ITosnaxomumoca. 2. ITonpowsamuoca. 3. Buzod) u éwnosnaem deticmeus nosw-
306amens cozaacHo eulbpantromy nynrmy merno(C++).

#include <iostream>
#include <string>
using namespace std;
int main()
{
int option; // nynkm memnto, ewbparmwvill nosv3osamenem
string name; // uma noavaosamens
setlocale (LC_ALL, "Rus"); // en600d pyccruz 6yke
) —————————— 66800 MEHIO ———————————————— ——
cout << "1. Tloznakomurscsa'" << endl;
cout << "2. Tlonpomarbca" << endl;
cout << "3. Beixon" << endl;
cout << "Bpeaure nmyHkT Menio: ";
cin >> option; // 6600 nynkma menio
) —————————— 06pabomka 6u60pa NONB30BAMENA
switch (option)
{

case 1: // ecau noavszosamennv euibpas nynrm 1

cout << "Kak Bac 30ByT? Beeaure nma: ";
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cin >> name;

cout << "lIpugarHo mo3nakomurhes, " << name << "!" << endl;
break;
case 2: // ecau noavzosamens evibpan nynwkm 2
cout << "Jlo Becrpeun!" << endl; break;
case 3: // ecau noavzosamenv evbpas nynkm 3
break;

default: // ecau noavszosamensv ssen wucao, omausnoe om 1, 2, 3
cout << "Her rakoro nyukra menio'" << endl;

break;
}
// womney, 06pabomru 6ub0pa NoAb306a4MEAA
system("pause");
return O;

3.5. TepHapHas onepalusd

Tepruapuas omeparus ?: MO3BOJISIET COKPATUTD OMpeIe/IeHUe TPOCTEHTITNX YCIOBHBIX
KOHCTPYKIUi ¢ f U uMeer Caeayioniyo Gopmy:

<IepBBI onepaH (ycaoBue)> 7 <BTOPOii OmepaH > : <TPETHil OmepaH >;

B 3aBucuMoCTH OT yCJIOBHUS TepHAPHAS OMEPAIns BO3BPAIlaeT BTOPOIi WIN TPETUil ome-
PaHJI: eCJIN yCJIOBUE PABHO t7rue, TO BO3BPAIAETCs BTOPOIt OMEPAH/T; €CJIU YCJIOBUE PABHO
false, To Tperuit. Hanpumep:

int x = 3;

int y = 2;

Console.WriteLine("Haxmure + win —");
string selection = Console.ReadLine();

int z = selection == "+"7 (x +y): (x —y);
Console.WriteLine(z);
31ech pe3yabTaToM TEPHAPHON Olepaluy SIBJIAETCHA IepeMeHHast z. Kcau Mbl Bbiile

BoguM "+", 1o 7 Gymer paBHO BTOpoMmy omnepaHmy — (x+y). Unade z Gymer paBHO
TPeTheMy OHEePaH/TY.



c? I'nasa 4.
<

OnepaTopsbl IIKJIA

OHepaTOpr IMUKJIa IMO3BOJIAIOT MHOTI'OKPATHO UCIHOJJHATL OJUH WU TOT 2Ke Ha60p nH-
cTpyKIiuit. Ecim u3BeCcTHO, CKOJMBKO pa3 JIOMKeH BBIIOJHUTHCS MHKJI, TO OOBITHO HC-
MOJIB3YIOT IHUKJI CO CYeTIUKOM for. B mpoTmBHOM cjydae NPUMEHSIOT IHUKJ C Mpe/-
win nocrycyaosueM: while, do — while. B a3bikax C++/C# ecThb cenuaibHble TUKJIbI
JUIsi iepebopa 3JIeMEHTOB U3 MAaCCHBa, CIHCKA WJIM JPYIOro KOHTeHHepa/KOJIeKIHi
— foreach. Tlpumep ucmosb30BaHUS TAKOTO OmMepaTopa OyAeT NpuBeIeH mo3gHee. B
TabJInIle HUYKe MpeJICTaB/IeHa KpaTKas WHMOPMAIUS O PA3JIMIHBIX BUJIAX UKJIOB.

Tabauua 4.1.
KpaTrkoe onucanue MuKJIOB

K

CH+
int sum = 0;
for(inti=1;1 <=n;i++ )

Bux nukia / s3pK

LMK CO CUEeTINKOM
(mpumep: cymma
KBa/JIpaToB 4uCel
or 1 j10 n)

sum +— i*j;

CYeTYnKOB IUK/IA MOXKET OBITh HECKOJIHLKO, OHU MOTYT OBITH JIDOOTO
YUCJIOBOTO TUNA U U3MEHATHCH C JIIOOBIM IIaTOM, HATIPUMED:

float sum = 0;

for( float num = 2; num > 0; num = num - 0.2 )

{

*

sum = sum -+ nuin " num;

Muxs ¢ npemycioBuem
(mpnmep:
mpou3Beaenue mudp
uucaa k)

int mult = 1;
while((k != 0) && (mult != 0)) // ycaosue nnmercst B ckobkax
{
mult *= k % 10;
k /= 10;
}

Huksr npogo/KaeTcs, OKa yCJIOBUE HCTHHHO. YCJIOBHE MOXKET ObITh
COCTaBHBIM. B PaccMOTPEHHOM MPUMEPE IUKJI TPOI0JIZKAETCS, TOKA
YMCJI0 W Mpou3BeeHne ero nudp He PaBHBI HYTIO (ecn
MPOM3BEIEHNE CTAJIO PABHBIM HYJIIO, TO OHO YK€ HE W3MEHUTCS

U MOYKHO He TIPOJIOJIZKATDH TIHKJI )

Muxs ¢ mocTycioBuemM
(mpumep: cymmva
OCJIeI0BATETLHOCTH
qHCes, 3aKAHINBAO-
wieiicst 0)

do { do {
cin>> ai; ai — int.Parse(Console.ReadLine());
sum -+= ai; sum += ai;

}while( ai != 0); | }while( ai!=0);

Huks npomo/KaeTcs, HOKa yCJIOBUE UCTHHHO

39
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4.1. IMuka for

[uks for ucnoab3yior, Kak MPaBUIO, KOTJA YUCJIO HOBTOPEHUIT U3BECTHO 3apaHee,
T. €. B 3aJa4ax, CBA3aHHBIX ¢ mepebopom. st a3bikoB C++/CH# uukn for mmeer
cremyoriee hopMaTbHOE OMpeIeIeHne:

for (<I/IHI/IHI/IaﬂI/ISaHI/IH CUYeTYHUKa>; <{yCJIOBHE>; <<HU3MECHEHHE quT‘H/IKa>)

{
}

B nepBom GJi0Ke 3aj1aeTCst HAYaIbHOE 3HAYCHHE cYeTdYnKa(lapaMerpa IHKJIa), BO BTO-
POM — YCJIOBHE, TIPU KOTOPOM OV/IeT BBITIOJHATHCS IUKJ, B TPETheM — H3MeHeHWe Ia-
pameTrpa IuKJIa. 3aMeTHM, 9TO J00i 13 6JOKOB MOYKET OBITH MycThiM. Hampumep,

// onepamopol

int i =0;
for (; i <11

{
}

31ech n3MeHeHne mapaMeTpa MUKJIa TPOUCXOAUT BHYTPH IUKJIA, 8 HHAIIAAIU3AIIT — 10
Hero. AHAJOTHYHBIA KO BepeH u 11 s13bika C+-+, TOJIBKO HAI0 UCIOIH30BATH APYTOi
OIepaTop BBIBOJIA.

PaceMorpuM errie HECKOJIBKO TPUMEPOB, TJIe MPOJEMOHCTPUPYEM pa3udIHble BapH-
AHTbI UCIIOJIL30BAHUS IMUKIa for.

Console. WriteLine($"Ksazapar uncaa {+-+i} pasen {i * i}");

3adava 4.1. Busedume 6ce HaAMYPaAbHLE EAUMNEAU HYUCAG 8 TOPAJKE BO3PACTNAHUA
(ekmouasn 1 u camo wucao, 2 < number < 30000) (C+-+).

int main()
int number;
cin >> number;
for (int i = 1; i <= number; i++)
{// ecau wucao deaumca wa i 6e3 ocmamsxa
if (x%1 ==0)
cout << i<< """ //eweod deaumens
system("pause");
return 0;

3adaua 4.2. Ilodcuumatime Koauvecmso Hamypasonos desumenets wucas (6KA104aA
1 u camo wucao; 1 < number < 2% 109)(C#).

Jlng perienusi 3TOH 3a/a49M BOCIOJIB3YEMCSl HEKOTOPBIMH CBEJEHUSIMU U3 TEOPUU
YHCENT: €CJM YUCJI0 UMEET JeJUTETb JO KOPHS 9TOr0 YHCJA, TO OH HMEET eIé OJUH
JEJTATEITb TTOCJIe KOPHSI 9TOTO IHCJIa. AJITOPUTM JJIst PEIEHHs 9TOf 3a/1a91 TAKOB: TIHK-
JIOM TIPOXOAUM OT 1 10 KOPHSI M3 BBEJEHHOTO YHC/IA U TPOBEPSIieM Ha JICIUMOCTD; €CJIH
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JEJINTCA, TO yBEJIMYUBaeM CHETUYHK. ITocite IIUKJIa yBaHBacM CHETYHUK. OT,ZLGIII)HO Ipo-
BepdeM, ABJI4eTCd JIA YUCJIO0 ITOJIHBIM KBaJApaTOM, U €CJIU Ja, TO YBEJININUBacM Ha OJNH
CUYCTYHK. BbIBO,ZLI/IM OTBET.

static void Main()
{
int number = int.Parse(Console.ReadLine());
if (number == 1)
{
Console.Write(1);
Console.ReadKey();
return;
}
int bound = (int)Math.Sqrt(number);
int count = 0;
for (int i = 1; 1 < bound; i++)
{
if (number % i == 0)
count—+-;
}
count = count x 2;
if (bound % bound == number)

{
}

Console.Write(count);
Console.ReadKey();

count—+-;

3adava 4.3. [Iposepome, ecmv au cpedu dannunx n wuces wyasu. Beedume wucao n,
a samem n wuces. Busedume YES, ecau cpedu esedernnvix wucens ecmsv xomsa 6v, 00uH
Hoaw, uau NO 6 npomuernom caywae( C++).

[Ipu pemrenun 3T0it 331291 Oy1€M HCIIO/IB30BATH COCTABHOE YCIOBUE B 3AIMMCH TIUKJIA
for: MUK mpoao/IKaeTCs, MOKa MBI He BBEJIU 7 9HUCe WU IOKA He BCTPETUIN CPeu
qUCces HYJIb.

int main()
int n;
cin >> n;
int number;
bool noZero = true;

for (int i = 1; 1 <= n && noZero; i++)

{

cin >> number;
if ( number == 0)
{
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noZero — false;

}
if (noZero)

cout<<"NO"<<endl;
else

cout << "YES"<<endl,
system("pause");
return O;

4.2. IIukawl c Ipea- 1 MOCTYCJIOBUEM

Wuora HE0OXOMMMO MOBTOPATH OJIHA U Te XKe JefiCTBUd, MOKa BBINOJHEHO WM He
BBINIOJTHEHO KaKoe-1u0o yciaoBue. Hampumep, kaccup B Mara3wHe BBINOJHSET OJHU U
Te Ke onepanui (podUBaeT TOBAPHI, MOJYYAeT JEHbI'M M [I€YaTaeT 4eK), OKA eCTh
noKynareju B ouepe/in. Takoit aaropuTM JeiicTBUil MOYKHO MIPEJICTABUTL B BUJE OJIOK-
cxemsbr( cM. puc. 4.1).

|

‘ npuiTH Ha Kkacey l

‘ npobuTe ToBapL! ‘

1

‘ NONMy4uThL AEHBIH l

l

—

Puc. 4.1. Biok cxema nMUKINYeCKUX JAeficTBUil Kaccupa

Bo Muorux 3ajadax Tpedyercs moJ0OHbBINH aJITOpUTM JeHCTBUN, HAIIpUMEp:

— aHAJIU3UPYEeM OUepeHyIo MUuMPY UUCIa U YMEHbIIaeM YUCI0, TOKA B YUCIE eCTh
nups;

— obpabaTbeIBaeM OYEpEeIHON JIeMEHT IOC/IeI0BATEeTLHOCTH, MOKa MMOCIeI0BATEIb-
HOCTb HE€ 3aKOHYHUTCI]

— 4uTaeM O4YepeHyI0 CTPOKYy u3 daiiia, noka gaitji He 3aKOHYUTCS.

O061meit 0COGEHHOCTHIO PACCMOTPEHHBIX MPUMEDOB SIBJISIETCST TO, ITO MBI HE 3HAEM,
CKOJTbKO Pa3 BBIIOJHUTCA UK. Mbl 3HA€M TOJIBKO YCJIOBHE, B CJIy4ae BBIIIOJTHEHUS KO-
TOPOTO BBIYUCIEHHSI MTPOIOIKAIOTCsS (YCJIOBHE TPOIOIKeH!s UKa). [loaromy Takoit
IIUKJT U HA3BIBAETCS IUKJIOM C YCIOBHEM.
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B nukie do — while cHauaa BBIIOJHSIETCA KOJ MHUKJA, & IOTOM IIPOUCXOIUT IIPO-
BepKa yCJIOBHUsI B HHCTpyKIun while. U1 moka 3To ycaoBUe HCTUHHO, IUKJT IIOBTOPSAETC.
Hanpuwmep:

int number = 5; //(*)
do
{
Console. WriteLine(numbersxnumber);
number——;
} while (number > 0);

31ech Koz mukJaa cpaboraer b pas, moka number He craHeT PaBHBIM HYJII0. BaxkHO
OTMETHUTH, YTO NHUKJ dO TapaHTUpPyeT XOTd Obl OJHOKPATHOE BLIOJHEHUE JIeHCTBHIA,
Jarke ecI yceJaoBue B MHCTpyKiun while e 6yaer ucrnano. Ecim B crpoke (*) Gymer
IpUCBadBaHKe

int number = —5;

TO BCe PABHO KO/, IIKJIa BBIIIOJHUTCS OJIMH Pa3.
Huka ¢ npexayciaoBueM while cpa3y mpoBepsieT UCTHHHOCTH HEKOTOPOT'O YCJIOBHSI,
¥ €CJIW YCJIOBUE UCTHHHO, TO KOJI ITUKJIA BBIIOJHAECTCS:

int number — 1;

while(number < 10)

{
cout << number * number << endl;
number—+-+;

4.3. OmnepaTophbl IpepbIBaHNA ITUKJIA,

[Ipu pemenun 3aj1a4 nHOrIA TPeOyeTcs BbIATU U3 IUKJ/IA, HE JIOKUIAACh €10 3aBep-
menusd. B 3ToM ciydyae Mbl MOZKEM BOCIHOJIb30BaThCs oneparopoM break. Kcian B nuk-
Jie BCTpeTuJics oneparop break, MUKJI TPEPHIBACTCS CPa3y W BHIOJHEHHE MePEXOIUT
K HEPBOMY OIE€paTopy mocje Tena nukiaa. Paccmorpum npumep. Ha Bxom nporpamme
MOCTYHAET MOCIEI0BATEIHHOCTD MEJIBIX YHCEI, OKaHInBaomasics nyiemM. Heobxommmo
MOCYUTATH YUCJI0 OTPUIATETHLHBIX 3JIEMEHTOB MOCJIET0BATETHHOCTH.

int number, count = 0;
while(true) //6eckoneunwd yuka

number = int.Parse(Console.ReadLine());
if (number == 0)
break; // ewxod us yukaa
if (number < 0)
count-+-;
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Onepatop continue obecrieduBaeT MpepblBAHIE TEKYIIETO IIara UK/ U BBIIOJIHIET
mepexo K ciaenyiomemy mary. Hanmpumep, npuegem pparMeHT KO, I BHIYACICHUST
[IPOU3BE/IEHNsI BCEX HEHYJIEBBLIX IU(pP YUCIIA.

int mult — 1;
while (number != 0)
{
// noayuwaem nocaediioro yudpy wucia
int digit = number% 10;
// omcekxaem nocaednio yudpy om wucAG ¢ NOMOULIO YLAOUWUCAEHH020 QEACHUA
number /= 10;
// 0bpabamuisaem nosyMeRHYI0 YUPPY, CO2AGCHO YCA0B8UI 30004
if ( digit ==0) /) (%)
continue;
mult *= digit;

}

3/1ech peanoIaraeTcs, 4To ONMUCAHNe W BBOJ YNC/Ia Yy Ke POU3BeieHbl. Yeaosue ()
[IO3BOJIAET IPOIMYCTHTHL 00pabOTKY 1udphl HYJIb B TaKUX 4ducaax, Kak 3207, 100 uiu
5020.

4.4. 3amaqm Ha aHAJN3 MUQp InUCIa

Pasz6epem jiBa mpuMepa 3a1ad Ha 9Ty TeMy: obparienue yucaa (C+-+), aBromopd-
upte qncta (CH#).

3adava 4.4. Hanuwume npozpammy, Komopas nosywaem Ho80€ “YUCAO U3 UCTOOH020
nYMeM NEPeCcmanosru, Uudp ucrodnozo 4ucia 6 obpammom nopadke.

int main()
{
int number, digit, reverse = 0;
cin >> number;
while (number > 0)
{
digit = number % 10; // noayuaem nocaednioro yugdpy wucaa
reverse = reverse x 10 + digit; // dopmupyem nepeseprymoe wucio
number /— 10; // omeexaem nociednorn yudpy om wucaq
¥
cout << reverse << endl,
system("pause");
return O;

3adava 4.5. HamyparvHoe “ucio HA3DEAEMCA G8MOMOPPHHLM, ECAU OHO PABHO NO0-
caedrnum yugpam ceoezo weadpama. Hanpumep, 25° = 625. Hanuwume npoepammy,
KOMOpas Haxodum éce asmomopduvie wucaa Ha ompeske |a,bl. Ecau nu 00noz20 wucaa
He bydem natiderno, npozpamma evieodum -1.
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15 pererns 3Toit 3a1a491 6yIeM B IMKJIEe pacCMaTPUBATh KaxKI0€e IUCI0 U3 33 TaH-
HOTO Jauana3oHa. Ham HeoOXoauMo MocUuTaTh KOAUIEeCTBO HMUdP k B TEKYIIEM YHCIIE.
Ynciio 6yer aBroMopdHBIM, eCJIi 0CTATOK oT jaesenus Ha 10F ero kBaapara cosajaer
¢ camuM gucyioM. B xose HuzKe Mbl cpasy Oyaem cautath 10¥(mepemenmast stepen).

static void Main()
{
string || s = (Console.ReadLine()).Split(’ ’);
int numberA = int.Parse(s[0]);
int numberB = int.Parse(s|1]);
bool exist = false; // nae cywecmsosanus asmomopghrozo wucaa
for (int currentNum = numberA; currentNum <= numberB; currentNum+-+)

{

int stepen — 1, number — currentNum;

do
{
stepen x= 10;
number = number / 10;
} while (number > 0);
if (currentNum == (currentNum x currentNum) % stepen)
{
Console.Write(currentNum + " ");
exist = true;
}
}
if (!exist)
Console.Write(—1);
Console.ReadKey();

4.5. 3agagum HA 00PaAbOTKY MOCJE€d0BATEIHLHOCTHI

OO61mumit aropuT™ pereHns 3a,/a4 TOr0 TUIA TAKOB: YUTaeM u 00padaThiBaeM e~
MEHTBI 710 TeX MOP, MOKA OUePeHON MPOUNTAHHBIN JIeMeHT He Oy/1eT paBeH HYJII0 W
MBI He BBEJEM 3apaHee 33JaHHOe YHC/I0 JeMEHTOB IOCae0BaTe bHOCTH. JIBa mpuMe-
pa (moacuera cyMMBI 9JIEMEHTOB TAKO# MOCIeI0BATETLHOCTH M YHCJIA OTPUIATETHHBIX
9JIEMEHTOB OBLITH PACCMOTPEHBI IIPU U3YyUeHUH CHHTAKCHCca uKIa while). PacemoTpum
e11e HECKOJIbKO MPUMEPOB.

3adava 4.6. Jana nocaedosamesvHOCMb HAMYPANOHUT YUCEA, 308EPULGHOULAACS
wucaom 0. Onpedeaume, Kakoe HaubosbUEe YUCAO NOOPAD UOYULUL INEMEHTNOE IO
nocaedosamenvrocmu pashv, dpye dpyey(C++).

int main()

{
int prev, next, count = 1, maxCount = 0;
cin >> prev;
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while (prev != 0)
{
cin >> next;
if (prev == next) count-++;
else
{
if (count > maxCount)
maxCount = count;
count = 1;
i
prev = next;
}
cout << maxCount << endl;
system("pause");
return 0;

Badava 4.7. Hocaedosamenrvrocms cocmoum uz n(n < 10000) namypaivrolx wuces.
Onpedeaume, ckoAbEO IAEMENMOE IMOT NOCACIOBAMEADHOCTNU DABHYL €€ HAUDOALUEMY
anemenmy(C-+-+).

Vnes pemenna 3Toi 3aJa4u COCTOUT B CJeLyIOIIeM: IPUMeM 32 MaKCHMAaJIbHBIH
HEPBBIi 3/IEMEHT HOC/IeI0BATEIbHOCTH. ByneM BBOIUTH B UK/ OCTAIbHBIE 3/IEMEHTHL.
Ecau BBeJeHHBI 3/IeMEHT DaBeH MaKCHMAJIBHOMY, TO yBeITHUYNBAEM CUeTUNK Ha eIHH-
Iy; ecju 6oJIbIe, TO MeHdeM 3HadeHne MaKACMyMa U yCTaHABJIUBAeM CIeTIYUK DABHBIM
1. Ecin MeHbllle, TO HEYEro He JesiaeM.

int main()
int item; // mexywud ssemenm
int max, // mexywud marcumym
count, // mekyuiee KOAUMECNEO MAKCUMYMOS

n; // wucao anemenmos
cout << '"m =",
cin >> n;

cin >> item;
max = item; count = 1;
for(int i = 2;1 <=n;it++)
{
cin >> item;
if (item > max)
{
max = item;
count = 1;
!

else if (item == max) count+-+;

}

cout << endl << count << endl;
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system("pause");
return 0;

3adana 4.8. Daemenm nocaedosamesvHOCU HA3bLBAEMCA AOKAALHBM MAKCUMY-
MOM, €CAU OH CMPo20 00AbWE NPEeduldyuLe20 U NOCACIYIOULE20 IAEMEHTA NOCAEI06a-
meavrocmu. Ilepsviti u nocaedHutl anemenm nociedo8amesbHOCMU He ABAANMCS A0~
KAADHUMU MAKCUMYMAMU. Jlana nocaedosamesvbHoCms HAMYPAAOHLT YUCES, TPUSHA-
KoM KOnua Komopot asasemcs uucao 0. Onpedesume KoAuvecmso SOKGAOHULT MAKCU-
mymo8 6 amotli nocaedosamervrocmu(CH ).

static void Main()
{
int prev, curr, next;
prev = int.Parse(Console.ReadLine());
curr = int.Parse(Console.ReadLine());
int count = 0;
if ((prev == 0) [| (curr == 0))
{
Console.WriteLine(0);
return;
}
do{
next = int.Parse(Console.ReadLine());
if ((next !=0) && (curr > prev) && (curr > next))

{
}

prev = curr;
curr = next;

} while (next != 0);

Console.WriteLine(count);

Console.ReadKey();

count—+-+;

3adaua 4.9. Umeemea nabop 0aHHHLET, COCMOAULUT U3 NAP NOAOHCUMENDHBIT UEAYLT
wucen. Heobxodumo svibpams us xaxncdoti napvl poeHo 00HO YUCAO MAK, YMOobbL CYMMA
BCET BLIOPAHHDLT HUCEN HE OCAUALCH HA, 4 U NPU IMOM OBLAG MAKCUMANDHO B03MONCHOT.
Ecau noaywums mpebyemyto cymmy HEBO3MONACHO, 6 KAUECMEE OMEEMA HYNCHO Gbl-
dams 0. Heobzodumo nanucams sgpermustyro no epemen, i no namamu npo2pammy,
pewarowyro amy sadauy(CH).

[Iporpamma cunraercs 3hPEKTUBHOM 110 BpeMeHH, eCJIu BpeMs padOThl TPOTrPaMMObI
MPONOPITMOHAIBHO KOJNYeCTBY map uuces N, 1. e. npu yBejudenuu N B k pa3 BpeMs
paboThl MPOTPaMMBI JTOJKHO yBeInduBaThcd He Oostee yeM B k pas. IIporpamma cun-
Taercd 3pHEKTUBHON O MAMATH, €CJIU pa3Mep MaMsaTH, HCIOJIb30BAHHONW B TPOrpaMMe
JUUTST XpaHeHUsl TaHHBIX, He 3aBUCAT OT uncaa N U He mpeBbimiaeT 1 kKumodaiiTa.
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Bxoanbple maHHBIe: Ha BXOJ IIPOrpaMMe B IIEPBOil CTPOKe MOAAETCS KOJUIECTBO Iap
N(1 < N < 10°). Kaxnaa uz caenyiomux N CTPOK COAEPIKHT JBa HATYPATbHBIX
qncia, e npesbimmaommx 10 000.

[Ipumep BXOIHBIX JTAHHBIX:

— W Ot oy Ut = Oy
— W = 00 = W

[Tpumep BBIXOIHBIX JAHHBIX JIJI TPUBEIEHHBIX BHINE BXOIHBIX JAHHBIX: 31

Cuadasia penmmm 3a/ia4dy, e obpainas BHUIMAHHE HA YCJAOBHE «CyMMa He JOJIZKHA
jesinThes Ha 4y, Torga orBeroM Oy/ieT MPOCTO CyMMa HAMOOIBLINUX YUCE]T U3 KayK IOl
mapbl, KOTOPYIO JIETKO HalTH:

static void Main()
{
Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
int sum = 0;
for (int i =0;1 < n; i++)
{
var nums = Console.ReadLine().Split(’ *);
int num1 = int.Parse(nums|0]);
int num2 = int.Parse(nums|1]);
if (numl > num?2)

{
}

else sum += num?2;

sum -+= numl;

}

Console.WriteLine(sum);

JomycTtum, nojrydeHHas TakuM obpazom cymma jeutcd Ha 4. Torma monpobyem
3aMEeHUTh OJHO uucjo. Hampumep, eciu cymma (sum) gequrcs Ha 4 U B 9Ty CyMMy
BXOJUT 4KcI0 X, KOTOPOe TOYXKe JeJIUTcA Ha 4, TO JOCTATOYHO 3aMEeHUTH €T0 Ha JPYToe
qnca0, KoTopoe He geuted Ha 4. Ecam ke wncmo X HE gemurea ma 4, ero myxKHO
3aMEHUTH YHCJIOM, KOTOpOe Iipu Jejenun Ha 4 jaér apyroi ocratok. B arom ciydae
BCd CyMMa He Oy[eT JIeJTuThcs Ha 4.

[To ycaioBuio 3a/ia4u cyMMa, JIOJIZKHA ObITh MAKCUMAJIbHO BO3MOZKHOM, 1109TOMY /15
3aMEeHBI HYKHO BBIOPATH TAKYIO MAPY W3 BXOAHBIX JAHHBIX, B KOTOPO PA3HUIIA MEYKTY
JIBYMS 9ucjaaMu MuHUMa bHa. OTCIO/a, TOoIydas BXOAHbIe JaHHBIE, HA0 UCKATH Hapy
YUCeN, JIJId KOTOPOU BBIMIOTHSAIOTCS JIBA YCJIOBUSL:

1) uncsa B mape AaioT pa3Hble OCTATKH [IPH JeJeHnH Ha 4;

2) pasHocTh delta MexKy ABYMsl YHCJAMH B ape MUHUMAJbHA.



[TepBoe u3 3TUX ycaoBmii MOzKHO 3anucarh B Buge numl % 4 '= num2 % 4. Ormernm,
YTO MO YCJIOBUIO BCE UUCIA MOJOKUTETbHBIE U He Ooabite 10000, mo3ToMy X pa3HOCTh
Bcerga Oymer Mmenbime 10000. CaegoBaTebHO, HaYAJIbLHOE 3HaUeHHne 1151 delta MOXKHO
B3aTh 10000, a B mporecce KOppeKTHPOBATE.

3HadeHme CyMMBbI OyIeM CUYMTATh KaK W BbIe. Eciu B UTOre cymMMa He JeJTUTCS
Ha 4, cjaegayer npocto BeiBecTH 3Ty cymmy. Eciun jesuresi, 1o npu delta < 10000 moxk-
HO YMEHBIIUTH CYMMY Ha Pa3HOCTh MEXKJy JABYMs 9YHCJIaMH B Iape, B KOTOPOil 3Ta
3aMeHa jiejiaeTces, To ectb Ha delta. Ecnu pasnocts octasach pasua 10000, To 3ameny
[IPOU3BECTHU HEJIB34.

static void Main()
{
Console. Write("n = ");
int n = int.Parse(Console.ReadLine());
int sum = 0;
int delta = 10000;
for (int i —0;1 < n;i++)
{
var nums = Console.ReadLine().Split(’ *);
int numl = int.Parse(nums|0]);
int num2 = int.Parse(nums|1]);
if (numl > num?2)

{
}

else sum += num?2;

sum -+= numl;

if (numl % 4 != num2 % 4 && Math.Abs(numl — num?2)< delta)
{

}

if (sum % 4 == 0)

delta = Math.Abs(numl — num?2);

if (delta == 10000)
{

}

else sum = sum — delta;

sum = 0;

}

Console.WriteLine("Cymma = {0}", sum);
Console.ReadKey();

49
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c? I'naBa 5.
<

YKa3arejgn M CChbLIKN

B mpempiayniux riraBaX MbI paCCMOTPEJH BOIPOCHI, CBSI3aHHBIE ¢ IIOHSITHEM nepe-
mennas. [lepeMenHy1o, oObsBJIEHHYIO BHYTpH OJI0KAa, Mbl Ha3BaJ/u JIOKAJbHOM Iepe-
MEHHOHU 1 BbIACHUIN, 9TO IMaMATb AJId Heé BbIJCJIAeTCA Ha CTEKe, a BpeMdd e€ »KHU3HU
n 00JIaCcTh BUJINMOCTU HAYMHAETCSI OT MeCTa OObSBIAEHUS W TPOIOJIKAECTCS 10 KOHIA
os0Kka. /laBaiiTe mojaymMaeMm, a 9TO HaM JieJlaTh, €CJIM HAIPUMEDP, HEOOXOIUMO, YTOOBI
mepeMeHHasl CYIIeCTBOBAJIA U ITOCJE BBIXOJAA M3 00JACTH €€ BUAMMOCTH, WJIH /I Xpa-
HeHUsI JaHHBIX HYXKeH OOJIBIIOH 00beM MaMATH, KOTOPBIA MOKET MEepPEeIoJTHUTh CTeK,
WIN, 9TO OY€Hb YACTO CJIYYaeTCsl, pa3Mep MacCHBa, KOTOPBII MPUIETCS UCIOIH30BaTh,
3apaHee Hem3BecTeH. Bo Bcex 3TUX C/ydasx HAM IIPHUIETCS B MPOIEcce PabOThI TPIIO-
JKeHHS 3alpalluBaTh JOMOJHUTEIbHBIE YIACTKHA aMSTH U BBIINOJHSITD C BBIIeJIeHHbI-
MH sideifikaMu onpeeseHHble geiictBus. [laMsTh, 3ampamuBaemMast B mpomecce paboThI
IpUJIOKeHUs, Biesercs B Kyde (heap). Obpaienne K TaKuM sT9eiiKaM MaMsATH, HA3bI-
BaEMBbIM QUHAMUYECKUMU NEPEMEHHBLMU, BOZMOXKHO TOJBKO MO ajpecy. BpeMms Ku3uu
ANHAMHUYICECKUX IIePpeMEHHbIX — OT MOMEHTa BbIACJICHHUA IMaMATH A0 KOHIla IIPOTI'paM-
MBI MK JIO SBHOTO OCBOOOXKIEHHA MaMATH. B g3bIKax IPOrpaMMUPOBAHUSA CYIIECTBYET
CIeIUAJbHBIM THII TaHHBIX, IPeIHA3HATCHHBIN /I XpAaHeHUS aJIPEeCOB d9eeK HaMsTH,
yrazamensw (cm. puc. 5.1).

5.1. Ykazarean

VYkasaresb (pointer) — mepeMeHHast, THATA30H 3HAYCHUH KOTOPOH COCTOUT U3 ajipe-
COB sTU€eK MaMSITH WM CHelHaJbHOTO 3HaueHust — Hyseoro aapeca (NULL, nullptr).
HyneBoii ajpec ucnosb3yercs i yKa3aHus TOrO, 4TO B JaHHBIE MOMEHT yKa3arTeJib
HE CChlJIaeTCd HU Ha OAHY M3 JOIMNYCTHUMbIX AYCEK. C IMIOMOHIBIO HEHYJIEBOI'O YKa3aTeJid
MOZKHO TMOJIYYUTH JOCTYII K OHpe,ILeﬂeHHOﬁ gyeiike maMaTu " MMPpOU3BECTU OIIPpEaCJICH-
HBIE AeHCTBUA CO 3HAYCHUEM, XPAHAIIAMCA B 9TOH d49eiiKe.

Px

B
[25]]

Puc. 5.1. Yka3arenb HA nepeMeHHYIO
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B sa3pike C# yKazarean o4eHb peIKo UCIOJb3YIOTCI U PACCMATPUBATHCS B JAHHOM
mocoobuu He OyIyT.

Beauaunbl Truma ykasareb HOMYUHLAIOTCS OOIUM IIPAaBU/IaM OIIpejie/ieHust 00J1acTh
JIeCTBHS, BUIUMOCTH U BPEMEHU *KU3HU. Pa3zMep yKazaress 3aBUCHT OT Pa3psaHOCTH
Balllero MpUIOKeHus: Ha 32-0uTHOll Bepcun — 4 Gaiita Ha 64-6uTHO# Bepcun — 8 GaiiT.
[Ipu ompenesieHnn yKa3aTeIs JIydlle BCeria BhIIOJHATH ero nHunnamsanio. Hemnpe -
HaMepPEeHHOe WCIOIb30BaHNe HeMHUIINAIN3UPOBAHHBIX yKasaTejaeil — pacnpocTpaHeH-
HBII UCTOYHUK OHH/I6OK B IIpOoI'paMMe. yKaSaTeﬂb HE dBJIdeTCd CaMOCTOATEJIbHBIM TH-
IIOM JaHHBIX, OH BCerJa CBA3aH C KaKI/IM—JH/I6O APYTUM KOHKPETHBIM THUIIOM. CTaHﬂapT
si3pika C+- ompejiesisieT Tpu BU1a yKa3aTe e, OTTHIA0NINXCs CBORCTBAMY U HADOPOM
JTOIYCTUMBIX OIEPAIIHIA:

— THNMU3UPOBAHHBIE YKa3aTesu,
— Gecrunobbie ykazarean (void),

— yKasareyu Ha (PYyHKIMU.

Tunu3upoBaHHbIil yKa3aTeJb COICPKUT ajpec 00JacT MaMATH, B KOTOPOil Xpa-
HATCA JAHHBIE Onpee/leHHoro tuna. OObsaB/IeHrne TUH3NPOBAHHOIO YKA3aTe s

<THUII> *UMH;

e <TUI> MOYXKeT OBbITh JIIOOBIM THUIIOM JIAHHBIX, KPOME CCBLIKM U OUTOBOTO TIOJId,
IpUYeM THII MOXKeT OBITh K 9TOMY MOMEHTY TOJbKO OObABJIEH, HO eIlle He ONpe/lesieH.
36e3doura omHOCUMCA HENOCPEICNBEHHO K UMEHU, TIOSTOMY CTaBbTe ee Tiepe] MMeHeM
KaXKJ0T0 YKa3aTesd.

int x=25, xpx = NULL, *ptr = nullptr;

BecTunoBelit yka3aTejib IPUMEHSAETCSA B TeX CJAydasiX, KOIJa KOHKPETHBIH THII
00BEKTa, aIpec KOTOPOro TpedyeTcs XpaHHTb, He ompejesen (HalpuMep, eCJd B Ofi-
HOIl M TO! :Ke IIepeMeHHOIl B pa3Hble MOMEHTHI BpeMeHH TpeOyeTcs XPaHUThH aJpeca
0OBEKTOB PA3INIHBIX THIOB). OO bsIBIeHHE GECTHIIOBOTO YKA3ATEIS:

void * uMms;

BecrunoBomy ykazare/o MOYKHO TTPUCBOUTH 3HAYEHNE YKA3aTe s JTFOO0TO THTIA, & TaK-
JKe CPaBHUBATD €ro ¢ JIIOObIME YKazaTeaaMu. OIHaKO Mepe/l BRIIOJTHEHHEM KaKUX-JTH00
JeiicTBHi ¢ 00J1aCThIO MAMATH, HA KOTOPYIO OH CCHLIAETCs, TpeOyeTcs: SBHBIM 00pa30M
peobpPa3oBaTh ero K KOHKPETHOMY THILY.

int x = 5;

void * vptr = &x;

int xptr = (int *)vptr;

Vkaszarean Ha dyakmuio (function pointer) xpanut ajpec GpYHKIUE, T. €. ajipec

nepBoro bafita B namMsaTH, 10 KOTOPOMY PACIIOJIAIaeTCsd BBIIOJHAEMbIH KO/ (DYyHKIIUH.

CaMbIM pacmpoCTpaHEHHBIM yKa3aTejaeM Ha (DYHKIHIO ABjsgercs ee uMs. C MOMOIIHIO
nMeHH (DYHKIIUA MOYKHO €€ BBI3BATh U MOJYYUTH Pe3y/IbTaT PabOTH.

<rtum> (xuMs_ykazaress) (<IapamMerpbr>);

BoJstee moapobHo paccMOTpUM 3TOT TUN YKa3aTreseil, KOTia BBeIeM MOHATHe (DYHKITUH.
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5.2. Omnepamnunu ¢ ykazarejgavu B C+-+

Kak npaBuiio, jBe OCHOBHbIE OIlEpAIlUK HaJ yKa3aTessiIMU — 9T0 IPUCBANBAHUE
(B3siTme agpeca (&)) nu passimenoBanme (*). Ilepsas mpucsanBaer yxazaresio
HEKOTOPBLIH apec. Bropas ciryKutT i o6paliens K 3HAYCHHIO B IAMATH, Ha KOTOPOe
VKa3bIBACT yKa3aresab (CM. puc. 5.2).

int x = 25; // yeaas nepemennan
int xpx = &x; // 6 yrkasameav 3anucvieaemes adpec T — e3amue adpeca
int y = *px; // y = 25, obpawerue no adpecy — Pa3vMeHO8AHUE

int x = 25; =
RE int *px = &x; P *px=5;
o *—
x l x l
25 5

Puc. 5.2. Onepamuu 1151 paboThl ¢ yKa3aTeIeM

HpI/ICBOI/ITb 3Ha4Y€HHUEe YKa3aTeJl0 MOKHO € IIOMOIIIbIO SHAYCHUA JPYIroro nHuluaJin-
SUPOBAHHOI'O yKa3aTeJId:

int xptr = px;

I YKa3aTeaIb MOXKeT ObITh IPONHANNAIN3HPOBAH HYJIEBBIM 3HATEHHEM:
int x ptrNull = 0, xptr = NULL, *p = nullptr;

Omepanus BbLIeICHHS TAMITH (New) BHITOIHIETCS CIEIYIONHIM 00pa30oM:

// 6e3 UHUUUAAUSAUUL 6B0eAeHN020 YuacmKka nod nepemernyto muna float
float* ptr = new float;

// evidesenue ¢ HaUAALHOT UHUYUGAUSAYUET
float+ ptrl0 — new float (10.7);

// evdesenue 6aoka namamu daa 10 nepemennuz muna float
float* ptrArray = new float[10]; // (00momepnoiii maccus)

OcBobOXK IeHIEe TTAMATH, BBIIEJIEHHON C IOMOIIBIO OIIePAIUU New, HOJKHO BBIIIOJI-
HATBHCS ¢ noMolnbio delete. Ilpu aToM nepeMeHHas-yKa3aTeab COXPAHIETCSI U MOXKET
MHUIUAJIA3UPOBATHCS IOBTOPHO. [IpuBe/ieHHbIe BbIIIE JUHAMUYCCKHE [IePEMEHHbIE Y HH-
YTOZKAIOTCSI CJAEYIOIIM 00pa30M:

delete ptr;
delete ptrl0;
delete || ptrArray;

Ksajnparubie ckobku nocie delete] roBopsaT o TOM, 9TO HAJI0 OCBOOOIUTH GJIOK
MAMSITH, HAYHHAIONIHHACS 0 9TOMY ajipecy (T. . Becb MaccuB). PazMepHOCTh MaccuBa
IIPH 9TOM He YKa3bIBAETCs. KM KBaIpaTHBIX CKOOOK HET, TO HUKAKOTO COODIIEHUs 00
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omunOKe He BBIIAETCS, HO TOMeYeH KaK CBOOOIHBIN OyIeT TOIBKO MEePBBI 3JIEMEHT Mac-
CHUBa, a OCTAJIbHBIE OKAYKYTCS HeJOCTYIHBIMY LIS JaJbHeHmux omeparmuii. Takue saeii-
KH MaMsaTH HA3BIBAIOTCS MYycopom. FKcanm nepeMeHHas-yKa3aTeab BBIXOIUT U3 00J1acTh
CBOETO ﬂeﬁCTBI/IH, oTBeJCcHHAAd IIOJ HEE IMaMATb OCBO60)K,ZL&€TCH, a IMaMATb, Ha KOTO-
pyIo oHa yKa3biBaJja, — Her. CieoBaTe/IbHO, JUHAMAYECKasd IepeMeHHasi, Ha KOTOPYIO
CCBLIAJICS YKa3aTesb, CTAHOBUTCI HEIOCTYHHOM. EINé onmmH ciaydail MOSIBIEHHS <MYy-
copa» — KOI/Ia MHUIMAIA3APOBAHHOMY yKa3aTe/0 IPUCBAMBACTCS 3HAUYEHUE IPYILOTro
ykazaress. [Ipu arom crapoe 3nadenne OECCJIEIHO TePSeTCs.

float+ ptr = new float[10]; // swdeauau 6aox
ptr = new float (10.7);  // npedudyuiee snauenue nomepano — mycop

Kpowme Toro, ykaszarean 0JHOIO BHIA MOYKHO CPABHUBAMb 0pYy2 ¢ dpy2oMm, a ¢ TUIIH-
3UPOBAHHBIMHU YKa3aTeJsIMA MOXKHO BBINOJHATH apudmemuueckue onepayuy (CIoxKe-
HUE C TIJTBIM, BBITUTAHWEe, HHKPEMEHT U JEKPEMEHT ).

Ecin ykazaresib Ha ONpeieIeHHbI THIT YBeTUIHBAETCsT (yMEHbITAeTCsl) Ha KOHCTaH-
Ty, €ro 3HaUYeHHe U3MeHSeTCd Ha BEJUYHHY 9TOH KOHCTAHTBI, YMHOXKEHHYIO Ha pa3Mep
00BbEKTa ITAaHHOTO THUIIA.

int *ptr = new int[10];
int* newptr = ptr + 2; // yxasweaem na asnemenm maccusa ptr(2].

CymMupoBanue JByX yKa3areJjeil He JIOMyCKaeTCs.

PasnocTh n1ByX yKaszaTeneil — 9TO pa3HOCTh UX 3HAYEHUH, TeJIeHHad Ha pa3Mep THIa
B GaiiTax (B IpUMEHEHHH K MACCUBAM PA3HOCTb yKa3aTeJeil — 3T0 KOJTUIECTBO SJIeMEH-
TOB MaCCHBa MEXKJLy STHMHU aJPECaMH).

int cntElement = &ptr[6] — &ptr[3]; //entElement = 38

ITHKpeMeHT (JleKpeMeHT) IepeMeriaer ykaszareJb K cjejyoueMy (npeiblylie-
My) JIEMEHTY MacCCHUuBa. @aKTI/I“IeCKI/I SHaUYeHue yKa3aTeJid U3MEHACTCA Ha BEJIUYUHY
sizeof(Tum).

int *ptr = new int[5];

ptr++;  //3navenue yeeaunwumes na 4, rpanumces adpec ptr(1]
char *cptr = new char[5|;

cptr+-+;  //snauenue yesesuwumes na 1, xpanumcsa adpec cptrf1]

Apudmernueckne onepanunm B OCHOBHOM MMEIOT CMBIC IPH padoTe CO CTPYKTypPaMu
JIAHHBIX, MOCIEI0BATEIHHO PA3MENEHHBIME B TTAMATH, HAIIPEMEDP ¢ MAaCCHBAMH.
Omnepanun cpaBuenust (>, >=, <, <=, ==, |=.) UPUMEHSIOTCS TOJIBKO K yKa3are-
JIgM ojiHOTO THTa U K 3Hadenuam NULL n nullptr.
3adava 5.1. Bunoanumo pesepc maccusa array us Size INEMEHMOS, UCTOAL3YA
apupmemury yrazamened.

int xleft = array, // ykasameav wa nepevili ssemenm Maccusa
xright = array + size — 1, // ykazameav wa nocaednull ssemenm maccusa
tmp;

while( left < right ) // cpasnenue yrasamened

{

tmp — xleft; 00MEH C UCTOABIOGAHUEM ONEPAUUL PA3BMEHOEAHUA
)



o4 VKA3ATEIN

x left = xright;

xright = tmp;
left ++:;  // unkpemenm — deuoicenue enpaso
right ——; // dexpemenm — deusicenue 6.ae60

YKazareju MOT'YyT XpaHUTh aJ[peca Kak MepeMeHHbIX, TAK U KOHCTAHT. ToObI onpe-
JICJIATH YKa3aTeJ b Ha KOHCTAHTY, OH TOXKE JTOJ?KeH 00bABISITHCA € KJIIOUYEBBIM CJIOBOM
const:

int i; // ueras nepemennan
const int ci = 1; // ueaaa xonemanma
int * ptri — &i; // yKazamenv ma nepemennyo

const int x ptrci = &ci; // yrxasamensv na xoncmanmy
int * const cptri = &i;  // ykazamesv-Koncmanma 1a nepemennyio
const int x const cptrci = &ci; // yrasamesv-roncmarnma na Konemanmy

Kak Bugno 13 npumepoB, MoauMUKATOP const, HAXOAANUNICT ME¥XKJy HMEHEM yKa-
3aTed W 3Be3JI0YKOH, OTHOCHTCA K CaMOMy YKa3aTeJI0 W 3alpeltaeT ero U3MeHHe,
a const caepa OT 3BE3I0YKHN 33JaeT MOCTOAHCTBO 3HAYCHHUS, HA KOTOPOE OH yKa3bIBAaeT.

5.3. CchLIkn

CcblKa sIBJISIETCS] AJbTEPHATUBHBIM UMEHeM (CHHOHUMOM WJIH TICeBIOHUMOM) 00b-
ekTa. CaMa CChLIKA 9TO He 0OBEKT, IOITOMY HaMSTh JJid Hee He Bbljesasercs. [lockob-
KY CCBLIKA SIBJISIETCS IPYTUM EMeHeM 00beKTa, BCe OIePAIMH BBHIMOJIHIIOTCS HA CAMOM
jeie ¢ caMuM 00beKTOM. CCBLIKH MOMYUHSIOTCSA OOIUM IIPABUIAM OIpeaeaeHns 00JIa-
CTH BUIAMOCTH, JEHCTBHUS ¥ BpEMEHN >KU3HH.

CchLIKH B OCHOBHOM HCIIOJIB3YIOTCS IIPU Iepejade IapaMeTpoB B (PYHKIIUU U Me-
TOJbI WJIM /s BO3BpaTa 3HadeHus n3 HuX. CChIIKY MOXKHO PacCMaTPUBATh KaK yKa3a-
TeJIb, KOTOPBIH Bceraa pasbIMeHOBBIBaeTCa. PopMar 00bsIBICHUS CCHLIKN:

<run> & <uMa>;

e THUI — 9TO THI BEJIHYNHBI, Ha KOTOPYIO YKAa3bIBAET CCHLIKA, & — omeparop
CCBLIKH, O3HAYAIOIIMIA, ITO CJIEAYIONee 3a HUM HMs sSBJISE€TCSI HMEHEM IIepeMeHHOil
CCBLIOYHOIO THUIIA, HAIIPUMED:

int value;
int& ref = value;  // ccvowara ref — asvmepramuenoe ums das value

Pasperaercst 06bsBJIATh KOHCTAHTHYIO CCBLIKY, TO €CTh CCBLIKY Ha KOHCTAHTY, Ha-
IIpUMep:
const char& Tab — \t’; // ccoara na konemanmy
I/IHI/H_[I/IaJII/I3aJ_H/IH CCBIJIKH OCYIIIECTBJIAETCA BO BpEMA BBIIIOJTHEHUA IIPOTPAMMBI. OHe—

parus HaJ, CChLIKON MPUBOJUT K M3MEHEHHUIO BEJIUYUHBI, HA KOTOPYIO OHA CCBHLIAETCH.
Kpome Toro:

— TepeMeHHas-CChIIKa JI0IKHA 9BHO MHUIIMAJIN3UPOBATHCH IIPU ee ONMUCAHUU, KPO-
Me CJIyYaeB, KOrJga OHA SBJISETCS mapaMeTpoM yHKIUH;
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— II0CJIe MHUIHUAJIU3allUH CChbIJIKE HE MOZKET OBITD IIPHUCBOEHA APYTad IepeMeHHad;
— TUll CChIJIKH JOJIZKEH COBIIaJaTh C TUIIOM BEJIMYUHBI, Ha KOTOPYIO OHa CChIJIaeTCAd;

— He pa3pelllaeTcCd OlIpeaeIdTh YKa3aTeJIn Ha CCbhIJIKH, CO3JaBaThb MAaCCHUBbLI CCBIJIOK
1 CCBIJIKHM Ha CCBIJIKH.

3adava 5.2. Cozdamb CCOAKY HA UEAOYUCAEHHYW nepemerHyro. Hsmernumsb 3nave-
HUE Nepemennot nymem USMeHeHUs CCOAKY Ha HEE.

F#include<iostream >
using namespace std;

int main()

{
int value = 2; // yeaouucaennas nepemenan
int &ref = value;  // cconara na nepemernyro value
value = b; // value =5
ref =7; // value =7

cout << value; // sweedemes 7
~++ref;

cout << value; // ewsedemcs 8
system("pause");

return 0;
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MaccuBbl

MaccuB — 3T0O CTPYKTypa JAHHBIX JIji XPAHEHHS MHOXKECTBA OJHOTHUHHBIX 3Jie-
MeHTOB. MaccuBbl ObIBAIOT OJITHOMEPHBIE 1 MHOTOMEPHbBIE, ITPUYEM Jalle UCIOIb3YIOTCS
JIBYMepHBIe.

Puc. 6.1. MaccuBbl B HOBCEIHEBHON »KU3HU

AHaJIoroM OJTHOMEPHOIO MACCHBA MOXKET CJIYKHTh KOPOOKa ¢ JaiffHbIMHU ITaKeTHKa-
MH, JIBYMEPHOTO — yIakoBKa sutl (¢M. puc. 6.1). 3amernm, 4ro:

— JJIEMCHTbI MaCCuBa BCEr'la OAHOI'O THUIIA;
- K&)K,ZLI)IIL/'I MaCCHUB JOJIZKEH UMETh CBOC€ HMMII,

— MaccuB MOXKeT B cebe COomepKaTb OT OJHOIO 3JeMeHTa 70 GECKOHEYHOCTH (3TO
B TEOpHUH, Ha MPaKTUKe pa3Mep MacCHBa OTPAHUYMBAETCA MaMATHIO KOMIIbIOTe-
pa), HO KOJIMYECTBO 9JIEMEHTOB 3a/IaeTCsl U He MEHSIeTCsI B TIPoIiecce paboThl TIPo-
IpaMMBbl;

— obpalenue K 3JeMeHTaM MACCHBA WJIET 10 TOPSIKOBOMY HOMepY (HHIEKCY ).

[Ipexk e BCero paccMOTPUM OJJHOMEPHBIE MAaCCHBbI (cM. puc. 6.2).

26
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3HAQUYCHHUEC JJIEMCHTA HHJCKC 3JJICMCHTa
MaccuBa MaccuBa
0 1 2 3 4 5 6 7
719 [12[-32] 1 [143] 526 |

Puc. 6.2. OgaoMepHbIil MaccuB

6.1. OagHoMepHBIE MACCUBBI

[Tepen ucnosib3oBanueM JI000I CTPYKTYPbHI JAHHBIX €€ HAJA0 OnucarTh. 1 TyT B Kaxk-
JIOM $I3BIKE TTPOrPAMMHUPOBAHUS €CTh CBOM HIOAHCH. B C# MacCuBBI TUHAMIYIECKHE:
JOMYyCKaeTcd KaK Cpa3y YKa3aTh KOJUYECTBO JIEMEHTOB B MACCHBE, TaK W 3aJaTh BO
BpeMs$ BBITTOJIHEHHUS TTPOTPAMMBI, HAIIPUMED:

int || nums = new int|6|; // uerouuciennuli maccus u3 WECMU INEMEHMOE

char|| sb = new char[10]; // maccus us 10 cumsonros

int size = int.Parse(Console.ReadLine());

int || arr = new int[size|; // maccue us size anemenmos, ezo0 pasmep size
// onpedeaen 80 6peMA GUINONHENUA TPOZDAMMDL

B aspike C++ mojjiep:KuBaloTCs JiBa TUIA MACCHBOB: CTATUYECKUE U JUHAMUYE-
ckue. BHagaJjie peup moiiner o crarudeckux maccupax. Hampumep:

int nums|6]; // yerovwuciennuld maccus u3 wecmu INEMEHMOB
char sb[10]; // maccus us 10 cumsonros

[Ipum onncanuy MaccuBa B JIIOOOM SI3BIKE TPOTPAMMHUPOBAHUS 00s13aTEIHHO YKa3bIBa-
eTCsl THIT €10 3J1eMeHTOB (He 3a0bIBaeM, 9TO MACCHB — 9TO HAOOP OJJHOTHUIHBIX JTAHHBIX ).
B aspike C# Bce 3/ieMeHTBI MacCUBa TOCJIE€ ONUCAHNS MHUIIAAIN3UPYIOTCS 3HAYEHUEM
110 YMOJIYAQHUIO /11 KOHKPETHOT'O THIIA, HATIPUMeD HyJIeM JIJIf YUCJIOBBIX TUIIOB; B d3bIKE
C++ MHAIUATU3UPYIOTCA TOJBKO CTaTHYECKHe I100aIbHbBIe MACCUBDI, s OCTAJIbHBIX
Havda  IbHBIE 3HAYEHUS HATO0 3a7aBaTh. [Ipu aBHON MHUNMATN3AINN JTEMEHTOB MacCUBa
3HAUYEHUS 33/1aI0TCA MTPAMO B TEKCTe MPOrpaMMBbl, MPU 3TOM pa3Mep MaCCUBa ONpeIe-
J9eT KOMIUJIATOP MO KOJUIECTBY 3JEMEHTOB:

/) C++

int nums|| ={ 1, 2, 3, 4 };

/) C#

int|] nums ={1,2, 3,4 };
B C++ gomycTumsl U Apyrue BapHAHTHL:

// 3adaem Hyaes0e HAMAALHOE 3HAYEHUE OAA BCEL INEMEHMOE MACCUBG
int numbers|6] = {0};

//nepevie dea anemenma maccusa 6ydym pasro, 1 u 2,
int numbers|6] = {1, 2};  // ocmaavnoe noaywam snavenue 0

JlocTynm K 3/1eMeHTy MacCuBa IPOUCXOJAUT [0 UHIEKCY, T. €. IO ero HOpSIKOBOMY
HoMmepy BHYTpHu Maccuba. B s3pikax C-++ u C# HoMepa nHauuHaioTces ¢ HyJsd. OOpaTuB-
IIKCH K 3JIEMEHTY 10 MHIEKCY MOXKHO 33JaTh, IOJIYUYATH WA U3MEHUTH €ro 3HaUYeHHe.
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BaMeTuM, 9TO WHIEKC JIeMEeHTa JOJI2KeH OBITh CTPOrO MEHbIIe JIIMHB MAaCCHBa, HHATe
BO3HUKHET OIMUOKa "BBIXOJ 3a 'paHuIlbl MaccuBa'.

[IpuBeeM HECKOILKO MPUMEPOB.

3adawa 6.1. 3anosnenume snemenmsl. MACCUBA 3HAYEHUAMU, 66CIEHHBIMU € KAG-
suamypv(C++).

B C++ BosMmoxken 11000i (hopMaT BBOJIA JIJIsT YUCIOBBIX JAHHBIX — BCE 3J€MEHTEI
B OJIHOI CTPOKE MJIM KazK/IbIil JIEeMEHT B HOBOI CTPOKE.

int main()
{
int numbers|10];
cout << "Input array: ";
for(int i — 0; i < 10; i++)
cin >> numbers|i];
cout << "Result array :";
for(int i = 0; i < 10; i++)
cout << numbers|i] << endl; // newams maccusa no odnomy 6 cmpoxe
system("pause’’);
return 0;

Pemras anasornunyio 3a7a4dy #a s3bike C#, TakzKe MOKHO BBOJIUTH KazKJIbIH 1€~
MEHT MaCCUBa 1O OT/AEJTbHOCTU. FCTh U Ipyroil crocod: 3anmucarh BCe 3HAYCHUS B OJIHY
CTPOKY depes npobest (Hampumep, 17 -3 22 76 1) u noTom ee pa3zodparh JJisi 3a0JTHEHH ST
MaccHuBa.

static void Main()
{
Console.WriteLine("Bsemure KosmdecTBo unces ");
int n = int.Parse(Console.ReadLine());
int[| arr = new int|n|;
Console.Write("Bseure qucia gepes npoben");
string line = Console.ReadLine();
var nums = line.Split(’ 7, StringSplitOptions.RemoveEmptyEntries);
for(int i = 0; i < n; i++)

{
1

// newamo maccusa 6 00notl cmpoke
foreach( int item in arr) /) (%)

{

}
Console.ReadKey();

arr|[i] = int.Parse(numsli]);

Console.Write("{0} ", item);

}

B crpoke (*) ucnosnbsyercs nuka foreach mis nepeGopa Bcex 3JeMEHTOB MACCHBA.
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6.2. IIpumMeHeHUe JaTUUKA CAYyYaAMHBIX YUCEJ

[Ipu TecTupoBanmyu NPOrpamMM MACCUB HEPEKO 3ALOJHSIOT CJIYYANHBIMEI TUCTAMA.
Crydaiiubie 9uc/ia — 9T0 TaKasl MOCIe10BATE/TbHOCTD 9UCe/I, B KOTOPO HEBO3MOYKHO Ha-
3BaTh CJIEJIYIONIEe YUCJI0, 3HAST CKOJBKO YTOJHO MPEAbAyInuX. [[ogyduTh caydaiiubie
YUCJIa HA KOMIIBIOTEPE JI0CTATOYHO CJI0KHO. OJTHAKO MATEeMAaTUKHU TPHUIYMAJIA YHUBED-
CAJIbHBINA U YIOOHBIH CIIOCOD — ncesdocayuaiinpie YUca.

[IceBmociyuaitupie Yucaa — 9TO MOC/IAEAOBATEIBHOCTD YHUCE, 00/1a/1a101as CBOii-
cTBaMM, OJM3KHUMH K CBOHCTBaM CJy4afiHBIX 4YMCeJ, B KOTOPOil Kakjoe Cjejyoliee
IUCJI0 BBITUC/IAETCS HA OCHOBE MPEIBIAYIIAX MO0 HEKOTOPOH MaTeMaTHdecKoil (hopMmy-
je. Takum 06pazom, 3Ta MOCJIe0BATETLHOCTD BeJeT cebs TaK Ke, KaK M I0CJe/10Ba-
TEJbHOCTD CJYIARHBIX THCET, XOTs, 3Hast (DOPMYJIY, MBI MOYKEM TOJIYUUTH CJIEIYIONee
YUCJIO B TOC/IEOBATEILHOCTH. BOJBIIMHCTBO CTAHIAPTHHIX JATUYUKOB TICEBIOCTYIaii-
HBIX 9ucesq (TO ecThb (OPMYJ, MO KOTOPBIM OHH BBIYHCISAIOTCS) JAIOT DABHOMEPHOE
pacrpejiesieHne B HeKOTOpoM mwHTepBaJe. [[ocKoIbKy caydaiiHbie 9uc/ia B KOMIIbIOTEPe
BBIYUCAAIOTCS 110 (hOPMYJIe, TO /st TOTO, 9TOOBI MOBTOPUTH B TOYHOCTU KAKYIO-HUOY/Ib
CAYYARHYIO MOCJIeT0BATETHHOCTD, JTOCTATOYHO HPOCTO B3SATH TO Ke caMoe HAaYaJIbHOe
3HAYEHUE.

B a3bike nporpaMMupoBaHus BCTPOEH T€HEPATOP IMCeBIocaydaitabix dnces. [Toka-
JKeM, KaK ero UCIOJIb30BaTh.

1. C#. 3anosnenne maccuBa. OparMeHT TPOrpaMMBI.

// enanana 1eobrodumo cozdamov noeul skzemnaap kaacca Random
Random rnd = new Random();

nJan Tax

// Kaotcowli paz nocaedosamesvHOCMb HAYUHAEMCA ¢ HOB020 YUCAG
Random rnd = new Random(DateTime.Now.Milliseconds);

// noayuenue yeaoeo wucaa 6 3a0arnom JUuANa3oHe
int size — rnd.Next(7, 11); // wucao om 7 do 10
int || a = new int|size];
double|| b = new double[size|;
for(int i = 0; i< size; i++)

ali] = rnd.Next(); // noayuenue cayuaiinozo yeao2o wucia
// noayuenue cayuatinozo eewecmaenozo wucaa om 0 do 1

b[i]= rnd.NextDouble();
}

BamMeruM, 4T0 GYHKIHUS rnd BO3BpallaeT 3HAYECHUE ¢ TUIOM int, U, €CJd HaM HY2KHO
3HAYEHUe IPYroro THIIA, HeOOXOINMO COOOIIUTE KOMIMUISTOPY O IpeOpa30BaHUU SIBHBIM
obpazom:

uint someValue = (uint)rnd.Next( 20); // ueaoe wucao om 0 do 19

2. C++. Jl1a paboThl €O CIAyYaHBIMH YHCJIAMI HEOOXOMUMO MOAKIIOYATE 3ar0JI0-
Bounblii (haitn <cstdlib> B Hauase nporpammel. [l moydeHus Hej0ro 4ucjia B MH-
tepsasie ot 0 10 RAND _MAX ( 910 unciao — 32767) HCHONB3YeTCs KOMAHIA
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int number = rand();

Komanga srand(m); mo3BoJsisieT yCTAaHOBHTH HAadabHOE 3HAYEHHE CJIyYailHOl 1moce-
JIOBATETLHOCTH, PaBHOE M. DTO HEOOXOIUMO JeaTh, YTOOBI MPU MOBTOPHOM 3aIlyCKe
IPOTPAMMBI TTOCJIETOBATEIBHOCTD CIYYalHbIX YUCe] KAXKIBIH pa3 HAUNHAJIACH C HHOTO
CAYYaARHOTO YUCJIA.

srand(time(NULL)); // 6ubauomexa ctime

Jlsist mpakTHYecKuX 3a/a9 4alie BCero HaJo IOJIy4aTh CAydaiHble Iuc/aa B 3a/1aH-
HOM WHTepBaJe |a, b|. Ecian nareppan naunnaercsa ¢ Hys (a = 0), MOKHO HCIIOJIB30BATH
CBOICTBO OlEpaIy B3ATUs OCTATKA OT JI€JEHHUs: OCTATOK OT JIeJIeHHS YUC/Ia Ha HEKO-
topoe N Bceryga Go/bllle HyJId WU PaBeH €My, HO MeHbIne N, TO eCTh HAXOJUTCH B
unrepsae [0, N — 1]. MoxXHo HamucaTh Takyio OyHKIHO

int random ( int N )

{
1

C ee moMoOmIBIO (BBI3bIBAS €6 MHOTO a3 MOJAPS) MOXKHO MOJYIAThH TOCTe 0BATE b
HOCTB CJIydaiiHbIX uncen B uarepsae [0, N — 1] ¢ paBHOMEpHBIM pacipejienenuem. Te-

return rand() % N; // cayuatiinoe wucao 6 unmepsane [0,N—1]

[eph MOMBITAEMCs HCIOJIb30BaTh 3Ty (DYHKIMIO /s nHTepBata |a,b|. OueBuHO, 91O
dopmyra k = random(N) + a; naer nociaeaoBaTeabHOCTh B HHTEpBase |a,a + N — 1.
[TocKOJIbKY HaM HYZKHO TIOJYYUTh WHTEPBAT |a, b|, cpasy umeem b = a+ N — 1, oTky1a
N =b—a+1. [losromy mis HOIyYeHUS CIYYAAHBIX HEIBIX YUCE] ¢ PABHOMEPHBIM PaC-
IpejieIeHHeM B HHTepBaie [a, b| Hato ucnoas3oBars hopmyrty k = random(b—a+1)+a;
BouJiee ca0KHBIM OKa3bhIBAETCSA BONPOC O CJIYyYafiHBIX BEIIECTBEHHBIX YHCIAX.
Eciu pasaennts pesyisrar dbyuxmun rand() va RAND MAX:

x = (float) rand() / RAND _MAX;

MBI ITOJTy UM CJIy9aiiHoe BerecTBeHnoe ducsio B uarepsade [0,1) (mpu sToM HAI0 He 3a-
OBITH IPUBECTU OJHO U3 TUX YUCEJ K BEIIECTBEHHOMY THILY, MHAYE JIeJIeHHEe OJHOIO
IIEJION0 IHCIa Ha GOJIBbIIee TeJI0e YUCI0 OYIeT Beeraa 1aBarh Hy/b). [inHa narepsana
[0,1) Takoii mocaenoBaTesbHOCTH paBHa 1, a HAM HAJO HOJIYYUTH WHTEDPBAJ JJIHHON
b — a. Ecyim Tenepb 3TO 9MCIO YMHOXKHUTH HAa b — @ W JOOABUTH K PE3YJbTaTy @, MbI
II0JIy4aeM KakK pa3 HyKHbIil HHTepBaJl.

Urak, /st mosiydeHns CJOyqailHbIX BEIIECTBEHHBIX YUCE ¢ PABHOMEDHBIM paciipe-
NeJIeHAeM B MHTepBaJse [a,b) Hal0 UCIoab30BaTh hopMyry

x =(float) rand() * (b —a) / RAND MAX + a;

[IpuBesem mpumep. Maccup A 3amosiHAeTCsS CAYIaRHBIMU IEJBIMH YUCIAMH B HH-
repsaje [-5, 10|, a maccu X — ciydafiHbIMU BEIIECTBEHHBIMHI YHCJIAMI B TOM K€ HH-
TepBaJIe.

#include<stdlib.h>
#include<ctime>
const int N — 10;
int random ( int N )

{
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return rand() % N; // cayuatinoe wucao 6 unmepsane [0, N—1]
}
int main()

{

srand(time(NULL)); // unuyuaiusayus damuuka cAy4atnos wucen
int i, A[N], a = =5, b = 10;
for (i =0;1 <N;i++)
Ali] =random(b — a + 1) + a;
float X|NJ;
for (i =0;1 < N;i++)

{
}

// mecmo das koda no obpabomke Maccu608

I

return 0O;

X[i] = (float)rand() * ( b —a) / RAND MAX + a;

6.3. JInHelHbIN mMoOnCK

OxHOI M3 pacnpocTpaHeHHBIX 337184 ABJIFeTCs MOUCK B MAaCCHBE KAKOTO-THOO 3Ha-
geHUsA. CaMblif IPOCTON J1JIsI peaIn3alii aJIFOPUTM IIOMCKA — 3TO JIUHEHHBIH ITONCK.
DTOT aIrOPUTM IepeOUpaeT BCe ITEMEHTHl B MACCHBEe, CPABHUBAS UX C 33/IAHHBIM 3Ha-
YCHUCM.

3adaua 6.2. Hatidume maxcumanrvuod sremenm 6 maccuse(C—++)

int main()

{
int numbers|| = {11, 42, 3, 14, 77, 0, 1};
int size — sizeof(numbers) / sizeof(numbers|0]);
int max = numbers|0];

for(int i = 1; 1 < size; i++)
{

if ( max < numbersli])

max = numbersli|;

}
cout << "max =" << max<<endl;
system("pause’’);
return 0;

Jlns HAXOXKIeHUs JJIMHBI MacCuBa mpuMensiercs oneparop sizeof. Tlo cyru, mpmmna
MacCHBa paBHA COBOKYIIHOM JITHHE €0 371eMeHTOB. Bee s7eMeHThI IpeICTaBIsSIOT OIIH
U TOT YK€ THUI W 3aHHMAaIOT OJUH M TOT »Ke pa3Mep B maMaru. [losTomy ¢ momombio
BhIpaKeHus sizeof(numbers) HaXoJUM JIJIMHY BCErO MACCHBA B OaliTax, a ¢ MOMOIIbBIO
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Boipazkenus sizeof(numbers|0]) — mauny ommoro saementa B Gafitax. Pazgeaus omgmo
3HAUEHHE HA JIPYyToe, TOAYIaeM KOJMYECTBO HIEMEHTOB B MaccuBe. [IpocmarpuBaem
B IUKJIE BCE 3JIEMEHTHI W BBIOMpAaeM CPeJil HUX HauOOIbIIHI.

B a3bike C# nimHy MaccuBa MOYXKHO Y3HATDH, 0OPATUBIINACH K ero CBOWCTBY Length,
HAIIPpUAMED:

int [| numbers = {11, 2, 3, 4, 5};
int size = numbers.Length; // size = b;

3adava 6.3. Hatimu 6 00HOMEPHOM UEAOUUCAEHHOM MACCUBE 8MOPOTE MAKCUMYM,
Mo ecmb aAeMeHM, CACOYIOULUT L0 BEAUNUHE 3G MAKCUMAADHBIM U OMAUYHBLT OM He2o.
Hanpumep, ecau na exode zadavu 6ydem maccue us 6 sasemenmos: -2, 7, 1, 4, -8, 9,
mo omsemom 6ydem 7.

Jlerko copMysIpoBaTh AJTOPUTM, KOTOPBIN pelaeT 3Ty 3aJady 3a JIBa IMPOX0/1a
mo MaccuBy. Bo BpeMs mepBoro mpoxoja MIIeTcss MAKCUMATbHBIN 3JIEMEHT, & BO BpeMs
BTOPOI0 — HAUOOJIBIINI 3JIEMEHT, He COBHAJIAIONMUI ¢ MakcuMaibubiM. Ho adbdekTus-
HBIM OyJeT aJropuTM, KOTOPBIIl perraeT JaHHyI0 3a/1a9y 3a OJWH IIPOXOJ] 10 MaCCHUBY.

s 9roro Ham mOTpeOyIOTCs JIBE BCIOMOTraTebHbIe TIePEeMEHHbIe maxr W mar2.
llepBBle nBa pa3IWMYHBIE JIEMEHTAa MAacCHBA CPAaBHUBAIOTCS, U OOJIbIIIee 3aHOCUTCS
B maxr, a MeHbIlee, COOTBETCTBeHHO, — B max2. [lpu mpocMmorpe MaccuBa 3HaUEHUS
TUX [EPEMEHHBbIX KOPPEKTUPYIOTCS.

[IpuBemeM Ko COOTBETCTBYIOIIEro (pparMenTa IporpaMMbl Ha a3bike CH#, mpearno-
Jlarasi, 9YTO OIMCAHUE W BBOJ| JAHHBIX yKe MPOU3BEICHBI.

int i =0;

// NOUCK 08YT PABAUMHBLT INEMEHMOE

while (i < a.Length — 1 && ali] == a[i + 1])
{

}

if (a[i] = al|i +1]) // uvnuwyueausayus maz u maz?

{

1++;

max = ali|; max2 = ali + 1J;

max = a[i + 1|; max2 = ali|;

}

for (int j = i; j < a.Length; j++) // ochosnoti yuras noucka

{

if (alj] > max)

max2 = max;
[l
else if ((a[j] < max) && (alj] > max2))

{

max2 = afj|;
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}

Console.WriteLine(" Orser : {0}", max2);

3adava 6.4. anv, namyparvroe n u nocaedo8amesbHOCD U3 N UEABLT YUCEN.
Bnympu danrot nocaedosamenvrnocmu mo2ym 6umbv nosmoparwuecs waenov,. Hat-
MU YUCAO PASAUNHBLE YAEHOE8 NOCAEIOBAMEALHOCTIU.

Kak u BbIle, 9ieHbl OC/IEI0BATEILHOCTH 3aHOCATCH B MaccuB. MozKHO mipejyio-
JKATH JIBa BapUAHTA PEIIeHNs: MEePBbId — ¢ UCIOJAb30BAHUEM JIONOJHUTEJILHOTO MacC-
CUBa, BTOPOU — ¢ MOMOINIBIO COPTUPOBKH. Koa mepBoro BapmaHTa MOIydaeTcs OoJiee
[IPO3PaYHbIM U JIETKUM JJISI TOHUMAaHUSL.

Bce ajieMeHTBI JOMOMTHUTETHHONO MACCUBA MOMETOK mark mepBOHAYAIHLHO PABHBI
Hy110. Bo3bMeM TepBbIit 3/1eMeHT HCXOMHOTO MaccuBa. CUETUYHK PA3JIMIHBIX 3JIeMeH-
ToB yBeanduM Ha 1. COOTBETCTBYIOMIWH 7IeMEHT MacCuBa mark TakyKe MOJOXKUM 1.
anee ns Bcex 371eMEHTOB UCXOTHOTO MAacCUBa, PABHBIX MEPBOMY, B COOTBETCTBYIOIIIHE
9JeMEHThl MACCUBa MOMETOK 3aneceM ejuauIry. CJeayomuM TeKY UM 3JIeMeHTOM Oy-
JIET 3JEMEHT MCXOIHOTO MacCUBa C HyJIeBOil moMeTKO. 1 Te ke jeiicTBuS MOBTOPAIOTCS
nutst Hero. Huske mpuesien kog mporpaMmbi (C++).

int main()
{
const int n = 6;
int a[n];
int mark|n| = {0}; //unuyuaiuszayua nysamu

for (int i —0;1 < n;i++)
cin >> alif;
int count = 0;
for (int i =0;1 <mn;i ++)
{
if (mark[i] == 0)

count—+-;
markl[i] = 1;
for (int j =i+ 1;] <n;j++)
{
if (a[i] —— alj])
marklj] = 1;

}

cout << count;
system("pause");
return 0O;
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< < zlk — 1]
uyl0] < y[l] < ... <y[n—1]. Coedunumo uzx 6 maccus z[0] < ... < z[m—1](m = k+n,
Kaotcouli anemenm doasicer 8TOOUMb 6 MACCUB 2 CMOALKO PA3, CKOALKO PA3 OH 6L00UMm
6 0bwieti caroocHocmy 6 maccusul T U Y ). Hucao deticmeud @ npozpamme nopaoka m.

3adauwa 6.5. Jdanwve dea ynopsadowennwxr maccusa z[0] < z[1] < ...

Nneto periennst MOKHO IMOSICHUTH CJIEAYIONIUM 00pa30M: IYCThb €CTh JiBE€ CTOIKHU
KapTOYeK ¢ IHCJIaMU, OTCOPTHPOBAHHBIMHI [0 BO3DACTAHUIO (TOUYHEe, 10 HEYOBIBAHHIO).
g coeuuenns UX B OJIHY CTOIKY Oy/eM BLIOMPATh KaKJIblil pa3 Ty U3 BEPXHUX Kap-
TOUYEK 00€UX CTOIOK, Ybe YUCJ0 MeHbIe. Ec/in B 0QHOM CTONKe KAPTOYKH 3aKOHIUIUCD,
TO TPOCTO OepeM UX U3 JAPYTroil CTOIKH.

static void Main()

{
int n, k; //pasmeprocmu maccusos
int|| x,v,2; // ucxoduwe u pesysvmupyrowsut Maccueo
int i, j, m; // undexcol

Console.Write(" k =");
k = int.Parse(Console.ReadLine());
x = new intlk|; // 6600 maccuea
for (i =0;i <k;it+)
{
Console.Write(" x| {0} | =", 1);
x[i] = int.Parse(Console.ReadLine());
}
Console.Write(" n =");
n = int.Parse(Console.ReadLine());
y = new int|n|; // 6600 maccuea y
for (i =0;i < n;it+t)
{
Console. Write(" y[ {0} | =", i);
y|i] = int.Parse(Console.ReadLine());

}

z = new int|n+k|; // onpedeaenue maccusa z

if (x[i] <=yvlil)

2[m] = il
14+

}

else

{
z[m] = y[jl;

JA
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}

m-—+-—+;

}
while (i < k)

z[m]| = x[if;
143 mH—+;
}
while (j < n)
{ .
z[m| = ylj;
o+ mett
}
for (i = 0; i < z.Length; i++) // ewsod pesysvmama
Console.WriteLine(" z| {0} | = {1}", i, z[i]);
Console.ReadKey();

6.4. JImHaMu4deckue MacCCUBbI

Mo cux nop B upumepax Ha si3bike C++ HCHONb30BAIACH CTATHIECKHE MACCUBBI, TO
eCThb TIPH 0ObSIBJIEHIH MACCHBA IBHO YKA3BIBAIOCH KOJTMIECTBO 3JIEMEHTOB B HEM. S13bIK
C-++ mo3BOJIET TaKKe CO3/IABATH U TUHAMUICCKHE MACCUBBI, B KOTOPBIX KOJIUIECTBO
9JIEMEHTOB 33/A€TCsI BO BpeMsl BBITIOIHEHUs TporpaMMbl. [Ipu pabore ¢ quHaMuaecKu-
MH MAaCCHBAMH HCIOJB3YIOTCs YKa3aTeau. YKa3aTeJlb XPAHUT ajpec MepBoii sdeiiku
naMsaTH Maccupa (cM. puc. 6.3).

int size;

cin >> size; // nycmo size =10

int xnumbers = new int|[size|;

numbers

[=]
[
%]
w
=y
(%,
=]
B
o]
[¥=]

numbers+0
numbers+1
numbers+2
numbers+3
numbers+4
numbers+5
numbers+6
numbers+7
numbers+8
numbers+9

Puc. 6.3. /Tunamuyeckuii Maccun

JIist BBIJIE/IEHUS TAMSITH TOJI JIMHAMUYECKU MaCCUB UCIIOJIb3YeTCsI ollepaTop new,
OCJIe KOTOPOTO YKA3BIBAETCS TUIT 3JIEMEHTOB MACCUBA, U UX KOJUIECTBO. 3aMETHUM, 4TO
oIepaTop new BO3BpAIlaeT yKa3aTe/b HA OObEKT 3aJIaHHOIO THIIA — HEPBBIA 3J1eMEHT
B co3JlaHHOM MaccuBe. [locsie co3manng ITWHAMUYECKOTO MacCHBa MBI CMOXKEM ¢ HUM
paboTaTh MO MOJYIYEHHOMY YKa3aTeai0, IPOCMATPUBATD U U3MEHATDH €r0 JeMeHTHI:
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// 6600 2AEMEHMOE MACCUBG

for (int i = 0; 1 < size; i++) {
cin >> numbersli];

}

// 661600 INEMENTNOE MACCUGA € UCTIONLIOGAHUEM PASBMEHOGANUA YKAZAMEA
for (int *item = numbers; item != numbers + size; item+-+)

{
1

st 0cBODOK IeHUs TaMSTH PUMeHsIeTCs clelnaJibHass ¢popMa omeparopa delete:
delete]] <ykaszaresib Ha TUHAMHYICCKHHA MACCHB >}
st mpumepa Boime: delete[| numbers;

cout << xitem << "\t";

6.5. CopTupoBKa MaccuBa

[Tojx copTupoBKOit OOBIYHO MOHUMAIOT TPOIECC ePEeCTAHOBKH 3JIEMEHTOB JAHHOI'O
MHOYKECTBa B olpejiesienHoM mopsijike. [leans aroro mporecca — objierduTh B jajabHeii-
IIeM MOUCK KOHKPETHOI'O 3JIEMEeHTa B OTCOPTUPOBAHHOM MHOKecTBe. COPTHPOBKA — 9TO
caMas paclpocTpaHeHHas aJropuTMudecKas 3aaa4da. IIpexx e Bcero OyayT paceMorpe-
HBI TPOCTBIE AJITOPUTMBI COPTHPOBKH.

CopTupoBKa BCTaBKaAMM WJIA BKJIIOYEHUSIMU

AJITOpuTM COPTHPYET MACCHB TI0 Mepe TPOXOZK IEHHSI 10 ero daemenTam. Ha kaskmoit
uTepanuu 0epercs 3JeMeHT U CPABHUBAETC C KarK/IBIM 3JIEMEHTOM B YK€ OTCOPTHUPO-
BAHHON YacTH MacCCHUBa, TAKUM OOPA30M HAXOIs <«CBOE MECTO», IOCJe Yero 3JeMeHT
TyJa BCTaBjsgeTcs. Tak MPOUCXOIUT /10 TeX MOp, HOKa aJroOpuTM He ITPOHIeT 10 BCeMy
MaccuBy. Ha BbIXO/ie 110JIyIUM OTCOPTHUPOBAHHBIN MACCHB.

Hanpuwmep, 6yaem paccMaTpuBaTh TaKOH MaCCHB:

7 18 [4 [4]0 [6

[TocsteoBaTeIBHOCTD U3 OJHOIO JIEMEHTa — 7 — yxKe oTcopTmpoBaHa. Ha mepsoi
UTEePalMl pPacCMaTPUBAETCs BTOpOil dmeMeHT — 3. OH MEHBINEe CeMH, TOITOMY CeMb
C/IBUTAETCS, a TPOWKA BCTABJIAETCS HA I1E€PBOE MECTO.

3 17 [4 [4 0 [6 |

YacTh MaccuBa, BbIJETEHHas CEPbIM, dBJsgeTcs ynopsjaodennoii. Ha ciaemytorieit
uTepanuu oepercs TpeTuil jeMeHT MaccuBa — 4. Tak Kak ceMb 00JIbIlIe YeTBIpeX, TO
CceMb CJIBUTAeTCs Ha TPeThe MeCTO, a Ha BTOPOE — BCTABJIAETCS deThIpe.

13 14 17 14 [0 |6 |

Yerpepras urepanusi:

3 |4 |7 (4)0 |6 3 |4 (4 |7 |0 |6
—
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[Iarag urepanus:

3 14 [4 |7 (0)]6
‘_

lecrag urepaud:

0 |3 |4 [4 |7 (6)
<_

Omucaunpiit anroput™ nokasan B auctunre(C# ).

static void SortInsertion(int || a)

{
for (int i = 1; 1 < a.Length; i++)
{
int j =1i;
int item = alil;

while ((j>=1) && (item < alj — 1]) )

{
é[j] =alj —1];
i—=

}

alj| = item;

CopTupoBKa 1mmocpeacTBoOM BbIOOpa

Wies copTUPOBKH MOCPEJICTBOM BBIOOpa Takzke vj1eMeHTapHa. Ha i-Mm sTame copru-

POBKH BHIOHpaeTCsi HaMMeHbInii saemenT cpeau Alil, ..., A[n] u MeHsiercst Mectamu ¢
snementoM Ali]. B pesyaprare mocie i-ro srana Bce 3amucu A0, ..., Afi] 6yayT ymo-
PAI0YEHbI.

[TonHbIi KO/, peaau3yoniiii STOT METON COPTHPOBKH, npuBegen Huke(C++).

F#include <iostream>>
#include <stdlib.h>
F#include <time.h>
using namespace std;

int main()
{
const int length = 6;
srand(time(NULL));
int array[length |;
// 3anoanenue caytaiHbMU WUCAAMU
for (int i = 0; i < length — 1; +-i)
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array|i| = rand() % 100;
cout<< array|i]<<’\t’;

// copmuposka
for (int i = 0; i < length — 1; +-i)
{
// & smallestInder rpanumca uHOIEKC HOUMENDULEZ0 3HAYEHUA
int smallestIndex = i;
int min — arrayli|;
for (int curlnd =i + 1; curlnd < length; ++curlnd)

{

if (array|curlnd| < min)

smallestIndex = curlnd;
min = array|curlnd];

}

array [smallestIndex| = arrayli|;
array|i] = min;
}
// 6600UM HA IKPAH OMCOPMUPOSAHHVLT MACCUB
for (int index = 0; index < length; ++index)
cout << array|index| <<’
return 0O;

CopTupoBKa NpsMbIM OOMEHOM, NN <«ITY3BIPEK»

CaMbIM TIPOCTHIM METOAOM COPTHPOBKH SIBJISIETCS TAK HA3BIBAEMBIN MeTO/T "Iy 3bIPh-
ka'". JIJist onucaHusi OCHOBHOM MJIEM 3TOT0 METOJ1a MPEJACTaBUM, 9TO MACCHB PACIIOJIOKEH
BEPTHKAJIBHO. DJIEMEHTHI ¢ MAJbIMU 3HaYeHuAME Oosiee "erkue" u "BembiBaior" BBepx
HaIomo0Me My3bIpbKa. [Ipw ImepBoM IIPoOXome BIOIbL MAaCCHBAa CHH3Y BBepX Oepercs
MOCJIEIHANR J€MEHT M II00YEepPeIHO CPABHUBAETCS € MOCIeAyIOmMMEU. Ecam BeTpeda-
ercst djeMenT ¢ 6osee "TsokespiM! 3HAUEHWEM, TO ITH IJTEMEHTHI MEHSIIOTCS MeCTa-
vu. [Ipu Berpede ¢ ayementom ¢ Oostee "jerkum" 3HaUeHMEM MMEHHO OH CTAHOBUTCSI
"sramonom" 18 cpaBHEHHS U BCe IOC/EIYIONINE 3JIEMEHThI CPABHUBAIOTCS C 9TUM HO-
BBIM, Oosiee "sierkuMm" amemenToM. B pesynabrare 37eMEHT ¢ HAMMEHBIIHM 3HAYEHHEM
OKayKeTcsl B caMOM Bepxy MaccuBa. Hampuwmep:

18

O‘\LL@W\I
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Bo Bpems BTOpOTO MpOX0Ja BIOJIH MacCHBa HAXOIUTCA JIEMEHT CO BTOPBIM IT0 Be-
JIMYUHE 3HaUYeHneM, KOTOPHI 3aHIMAaeT BTOPYIO CBEPXY MO3UIHUIO, W T. .

0 0 0 0 0 0 0 0
7T 3 3 3 3 3 3 3
3) 7 7 4 4 4 4 4
1 1 @T i 7T 1 4 4
4 4 4 4 @ 7 7T 6
6 6 6 6 6 6 ) 7

OTmernM, 4TO BO BpeMs BTOPOTO W HOCJIEAYIONHX IPOXOJOB BIOJIH MACCHBA HET
HEOOXOIMMOCTH TPOCMATPUBATEL 3JIEMEHTHI, 3aHsABIAC BePXHUE MeCTa paHee, TaK Kak
OHM HMEIOT 3HAYEHHUS, MEHBIIAE, YeM Y OCTABIIMXCA 9JIEMEHTOB. Ipyrumu ciaosamu, Bo
BpeMs 4-TO TPOXOJa He MPOBEPAIOTCS 3alHCH, CTOANIAE Ha IIO3UIUAX BbIIE 7. B jm-
crunre upusejier Koj ajgropurma (C#).

static void BubbleSort(int|| a)
{
for (int i = 1; 1 < a.Length; i++) // (%)
{
for (int j = a.Length—1;j >=1i;j——) // (*x)

{
if (alj—1] > alj])

int temp = al]j — 1];
a[j — 1] = alj];
alj]= temp;

BpemeHnHasi CJI02KHOCTH METOI0OB cOpTUpoOBKU. Meron "mysmipbka', meron
BCTaBKAMU M METO/I II0CPEJICTBOM BbIGOpa UMEIOT BpeMeHHyIo ¢ioxkHocTb O(n?) Ha 1o-
CJICTIOBATEILHOCTSX U3 7 3JIEMEHTOB.

Paccmorpum meron "myssippka. [IycTh cpaBHeHne 1 0OMEH 3/1eMEHTOB IIPOUCXO/ AT
3a ¢ euHUIL BpeMeHu( ¢; — HeKoTopas KoHcranTa). [luki (*) BeimonnuTes n — 1 pas,
BAOXKeHHbIH UK (**) — or n — 1 mo 1 pasa. Orciona, cornacuo GopmyJie CyMMBbI
apudMeTHIECKOIl IPOTrpecCHu, BCA IIporpaMMa Tpedyer cp * @ eJINHUL, BPEMeHH.
[Tosromy anropurm "my3bipbka''umeer BpeMennyio caoxuocth O(n?).

6.6. bunapHbIii monuCK

JInst HAXOXKIeHUs JIEMEHTa B OTCOPTUPOBAHHOM MaCCHUBE UCIOJIB3YEeTCs aJrOPUTM
JaBonYHOro(6uHApHOTO) noucKa. CyTh aJropuTMa: pacCMaTPUBAETCS CPeTHUI S7IeMeHT.
Ecm nckoMoe 3HadeHnWe MeHBIE, TO MOUCK ITPOJIOIXKAETCd B JIEBOM YacTH MacCHBa,
OT HaYaJIa JI0 CePeIMHBI, ecIu OOJIbIIe, TO B MpaBoil yacTtu maccuBa. Ha ciaeayiomem
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mare BHOBb pacCMaTPUBAETCA CPEAHUN JEMEHT JIEBOU WA NPaBOU YaCTH MaCCHUBA U
TeM K€ MEeTOJOM yYacTOK JJId MONCKa cOKpalmaeTcsa BaBoe. [Ionck ocTaHaBImBaeTCs
JiOO ec/iM BCTPETUJIOCH 3a/aHHOe 3HadeHue, JuOO ecju y4acToK JJjisd MOUCKA UMeeT
HYJIEBYIO JUIMHY, TO €CTh ONpenesasdeTcd, YTO TaKOTO 3JIeMEHTa B MacCUBe HeT.
Paccemorpum nmpumep. Ilycrs jgan orcoprupoBannbiii MaccuB u3 10 3j1eMeHTOB, B KO-
TOPOM HAJIO HAWTH YuCIO 32 win yoeuThes, 9To ero TaMm Het. HamoMHuM, 910 WHIAEKCHI

first middle last

WHneke 0 4 |5 |6 7 [8 |9
MaccuB ar | 2 11 |17 (28)[ 32 [44]51]52]60

(98]

o
W

MaccuBa HaumHatores ¢ Hyasa (first = 0, last = 9). Kaxapiilt pa3 cpegnuii s71eMeHT
paccMaTpuBaMOil 9acTH MacCHBa OyJleM HaXOIUThb 10 (popMy.Ie:

middle = first + (last — first)/2. (*)

Ha nepsoMm mare cpegnuii 3jeMeHT MaccuBa OygeT MMeTh MHJIEKC 4 M 3TOT 3JIEMEHT
MeHbIIe HCKOMOTo 3Havenust (ar[4] < 32), mosromy Oymem paccMaTpuBaTh TOJBKO IPa-
By 4YacTh MaccuBa. Cpeannil smementT nmeer muiaeke 7. ar[7] = 51 > 32. Orcoga

first middle last

Wemeke [0 |1 |2 |3 4[5 |6 |78 |9
Macecupar |2 | 11[17 [23 [28[32 |44 [(5D)] 5260
N
g .
Y
CJIeJIyeT, YTO UCKOMBIA 3JIEMEHT HAXOJUTCH CJIEBA.
first last

Wuagexe |0 |1 [2 [3 |4 |5 |6 [7 |8 |9
Maccusar |2 |11 ]17 [23 [28((32) [44[51[52]60

H_)

OTpe3ok JJis MOMCKA COMEPKUT Beero jpa djiementa. [lo dopmyne (¥) cpenunii
3JIEMEHT MMeeT MHICKC 5 U UMMEHHO 9TOT 3JIEMEHT MCKOMBIIA.
[Ipusegem ko anropurma 6uHapHOro moucka(C-++).

#include <iostream>
using namespace std;
int main()
{
// maccus uz 10 saemenmos
int ar[10] = {2, 11, 17, 23, 28, 32, 44, 51, 52, 60}:
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int key; // nepemennasn, 2de 6ydem uckomoe 3naneHue
cout << endl << " key =";
cin >> key; // cuumuvieaem k104

bool isFind — false;

int first = 0; // sesaa eparnuya

int last =9; // npasas 2paruua

int middle; // undexc cepedunw ompeska [fist, last/

while ( last — first >0)

{

middle = first + (last — first) / 2;
if (ar|middle] == key)

isFind = true;
break; // swzod us yukaa, snemernm natder

}
if (ar|middle] > key)

{
}

else first — middle + 1;

last = middle — 1;

}
if (isFind)
{

}

else cout << "There is not such item";
system("pause");
return 0O;

cout << "Index of " << key << " equals: " << middle;

JIBom4HbIi MOUCK dABJsAeTCA IDEPHEKTUBHBIM aJITOPUTMOM — €I'0 OIEHKA CJI0KHOCTH
O(logy(n)), B TO BpeMst Kak y 0OBIMHOTO MOC/Ie10BATENbHOTO oucka O(n). DTo 3HAYHT,
YTO, HAIpUMED, I MaccuBa u3 1024 3/ieMeHTOB JIMHEHHBIN TOUCK B XYAIIEM CIydae
(Koria MCKOMOTO 3JIeMEHTa HeT B MACCHBE WJIM OH HAXOJUTCS HA IIOCJTETHEM MecTe)
obpaboraer Bce 1024 anemenTa, B TO BpeMs KaK OMHAPHBIM MOUCKOM JIOCTATOYHO O0-
paborars log,(1024) = 10 siemenToB. Takoit pe3yabTaT JIOCTUTAETCA 3a CYET TOTO,
YTO TIOC/Ie TePBOTo Iara IMuKJaa 00JacThb IMOMCKA CyzKaeTcd 10 H12 9JIeMeHTOB, HocJIe
BTOPOIro — 10 256 W T. 1.
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DyHKIIMN

DyHKIUA — 3TO JOTUUYECKH 3aBePIIeHHBIN U OnpeaeTeHHbIM 00pa3oM odOopMIeH-
HbIIl (DpArMeHT MPOrpamMMbl, KOTOPBIH MOKeT ObITh BbI3BaH U3 JPYIUX YacTeil mpo-
rpamMMbl. Bjiarogaps GpyHKIusaM, Mbl O60JbIIHE BBHIYUCJAUTEIbHBIE 33/[a9i pa3OuBaeM
Ha OoJiee MeJIKHE, a TaKzKe MOJIy9aeM BO3MOXKHOCTb HCIOJIb30BaTh Y2Ke HAIIMCAHHbBIE
HOJITPOrPAMMBI, B TOM YHUCJIE B JIPYTHEMHU Pa3pabOTINKAMH.

B sa3pike C# dyukImnu daiie HazbiBaloT MeTogaMu. OHHU OIIPeIe/IdI0TCa B PaMKax
oObsiBIeHUsT Kacca. Pasanyuaior crarudeckue (co crnenuduraTopoM static) m Hecta-
THYecKre MeTojibl (0ObsBIsiiores 6e3 cuenudukaropa). He Brasascs B mogpobuocTu
00'bEKTHO-OPUEHTUPOBAHHOTO TTPOTPAMMUPOBAHUS, 3aMETHM, YTO JijI HAIIUX IeJIei
HYKHBI CTATUYECKHIE METOIbI.

B nporpammax wa C+-+ He jpomyckaeTcd BJIOKEHHOCTH (pynkmuii. Kaxkaas mpo-
rpamma Ha C+-+(C#) momxkHa comepxkarh ¢yHKInio ¢ nmeHeM main(Main). Dra
BYHKIUSA SBASETCI TOYKOH BX0JIa BO BCe NMpHJoKeHne. BBI30B Beex ocTaabHBIX (DYHK-
UM TPSIMO WM KOCBEHHO BBITIOJIHAETCA U3 3TOi rytaBHOM byukmuu. [IpakTudecku Bee-
[J1a Jiisl TPaBUJIbHOW M KOPPEKTHOM padOThl PYHKIMU HEOOXOHAMMO Iepearb HEKOTO-
pblii Habop JAHHBLIX, KOTOPBI Mbl Oy/ileM Ha3bIBaTh HapaMerpamu. [lapamerpsl, KOTO-
phle YKa3bIBAIOTCS TPH 00bsiBIeHnH (onpeiesiennt) byHKINN, Ha3biBAIOTCs (POPMATIb-
HBIMH, & [1apaMeTPBhl, IOJCTaBAsIeMble Ha MeCTO (pOPMAaIbHBIX ITPU BBI30BE (DYHKITUU, —
dakTudeckumu. Orpaboras, PYHKIUSA MOKET BEPHYTh HAM PE3YJIbTAT MOCPEICTBOM
BO3pAIIAEMOT0 3HAYCHMUSI.

7.1. OObsiBienune u onpejesienne QyHKIuu (MeToa)

B asbike CH+-, ajisg Toro 4rodbl UMeTh BO3MOYKHOCTD I10JIb30BaThCsd (PyHKIHET,
€€ HeoOXOMMO CHaYa/1a O0bSIBUTD, & 3aTEM OIPeIe/INTh N TOJbKO ONpPeIe nTh. Pa3-
JleJieHre OObABICHUS U OIIPE/IeJICHHUS II03BOJIAET CTPOUTH MHOTOMail/I0BbIe MOIYJIH, CO-
CTOSIIIIE U3 3ar0I0BOUHBIX (haitios (.h) u daitios peamuzanuu (.cpp). Pacemorpum oba
TH BapuaHTa. [Ipn oObapaennn GyHKINKE UCIONB3YIOT €€ OlUCcaHue, Ha3bIBAEMOe Npo-
momunom. IIlpororun pyHkmun HEOOXO UM KOMIOUISITOPY /i TPOBEPKH KOPPEKTHO-
CTH €€ BBI30BA: IPOBEPSIETCS KOJUYECTBO TTAPAMETPOB, MOPSAIOK WX CJIETOBAHUA U COB-
MeCTUMOCTH THTOB. [Ipu HEoOXoaMMOCTH OY/IyT MPOBEJIEHBI COOTBETCTBYIONINAE TTPEOO-
pa3oBaHUs THIOB JH0O0 BBLIAHO coobIeHne 00 ux HecooTBercTBuu. [lpupeaem dpopmar
IpoTOTHIIA (DYHKITHH:

<TuUN__BO3BpAaljaeMoOro 3HavYeHud > <1/1Mﬂ_(1)yHKu;1/m> (<1/1H(1)op1v1an;1/1;1
o mapamerpel>, <mrdopmanus 0 mapamerpe2>, ... );

72
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rie uHdopMaIus o0 napaMeTpe MoKeT OBITH IIPeICTaBIeHA KaK:
<THII> Win <TUi> <uUMg IapamMerpa >,
T. €. CbOpMa.HbeIe InmapaMeTpsbl MOI'yT 6bITb KaK MMEHOBaHHBIE€, TaK U 663bIMHHHbIeZ

void function(int, float, double);
void function(int argl, float arg2, double arg3);

O06e >Tu (opMBI 3aITUCH SKBUBAJEHTHBI, TAK KaK KOMIUISITOP UTHOPUDPYET WMEHA
mapaMeTpoB, obpalllasd BHHUMaHHE TOJbLKO Ha UX THUI. B KOHIe 00bsSBJICHHS CTaBUTCS
«TOYKa ¢ 3amaroii». Korga Ml Jaem ompejgesienne pyHKIH, HeOOXOIUMO CHAYAIA I10-
BTOPHUTH €€ 3aroJOBOK C HCIOJb30BAHIEM HUMEHOBAHHBIX (DOPMAJIBHBIX MTapaMeTpPOB,
a 3aTeM PACIOJIOKUTH TeJI0 (DYHKINU, 3aKJII0UYEHHOE B (pUT'ypHBIE CKOOKHU.

@opmat onpeesrenus HYHKIAA UMeeT BUIL:

<TUN__BO3BpAaljaeMoro 3HavYeHud> <1/1Mﬂ_(1)yHKu;1/m> (<TI/IH>
<umsg _mnapamerpal>, <tun> <umMmd _mapamerpa>, .. .)

{
}

Eciin MBI HCIIOIB3YEM TIPU 3aJaHUK (DYHKIUH TPOTOTHIL, TO OH JOJIZKeH OBITh pas-
MerieH 10 BbYHKIAW main, a onpeaeaende mocae. Ecam nenoab3yercs ToabKo OIpeie-
JIEHHE, TO OHO Pa3Meniaercs 10 QyHKIUH Main.

Jna  Bui3oBa  (DYHKIMH  HEOOXOAUMO  BBIIOJHATL — CACAYIONIYIO  KOMAHLIY:
<mmsa__dynkmun>(<mapamerpl>, <mapamerp2>, ...);

B onpenenennn, B 00bIBICHUM U IIPU BBI30BE OJHON M TOH ke (DYHKIMH THUIIBI
U NOPSJIOK CJICJOBAHUS APAMETPOB JOJIZKHbBI COBIAIATD.

[Tpumep HyHKIUHT, BOZBpAINaomeii HauOOIbIIYIO U3 ABYX HEJbIX BEIHUUH:

// meao dynryuu

int GetMax(int , int); // obsassenue dynryuu — npomomun
int main(){
int numA = 2, numB = 3, numC, numD;
numC = GetMax(numA, numB); //swsos dynryuu
cin >> numD;
cout << GetMax(numC, numD); // ew3o6 dynryuu
return 0O;
}
int GetMax(int a, int b) { // onpedeserue Pyrryuu
int max = (a > b) 7 a: b;
return max;

}

B nannom npumepe popMaababIM apamerpaMm a u b dyuknun Get M ax cooTBETCTBYIOT
dakruaeckue numA u numB, numC u numD upu eé BbI30Be.

B C# onpenenenne MeToia BBITJIAIAAT CJISLYIONAM 00pa30M:

static <Tun Bo3BpamaeMoro 3Ha4deHud> <umd MeToaa> (<Tmo>
<umsg _mnapamerpal>, <tun> <umd _mapamerpa>, .. .)

{
}

// meao memoda
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[IpuBeeM nmpuMep MeTOa, BRIYUCASIONIEr0 3HaYeHre (PYHKIIUA B TOUYKE.

static void Main()
{
double numA = 4.3;
// 6v306 memoda ¢ eeuecmeernoll nepemennol
double resultA = Function(numA);
double resultC = Function(2 * Math.PI); // swsos memoda ¢ koncmarmot
resultC = Function(resultA * Math.PI); // ewsos ¢ swvipasiceruem

}

static double Function(double x)

{

return x * Math.Sin(x);

Meroger C# MOryT pasmemarhbcs Kak 10, TaK H mocae Meroga Main.

Kiouesoe coBo void, crosiiee nepe nmeneM GyHKIIH (METO/Ia), COOBIIAET PO~
rpaMme 0 TOM, 9TO (DYHKIIHS BBITIOJHSIET HEKOTOPBIE [eHCTBISI, HO He HMeeT BO3BPAIIa-
eMbIX 3HAYEHWH, T. €. He ePEIA€T B BHI3BIBAOIILY IO MPOTPAMMY HUKAKOTO KOHKPETHOTO
pesyabpTaTa. B a3pike C++ c10BO v0id BHYTpH KPYTJIBIX CKOOOK, T/ie OOBITHO HAXOIUT-
¢Sl CIIMCOK IapaMeTpoOB, COOOIIAeT KOMIUISITOPY, 9T0 (DYHKIHA He TpedyeT mepenadn
apryMenToB (void MOYKHO He MHCATH).

[Ipu BBIXOE M3 DYHKIIUN UCIOJIB3yeTCsa omeparop return. [Ipu arom ecmu pyHKITHS
MeeT THI void, TO ¢pa3y MOCJe CJIOBA return CTABATCS TOYKA ¢ 3aAToll (wiu return
MOYKET OTCYTCTBOBATH ).

void PrintResult(double x)

{
}

Bee dyuknum (MeTOBI), KOTOPbIE BO3BPAIIAIOT 3HAUEHHUE, JTOJKHBI COIEPIKATH,
o KpaiiHeil Mepe, OIUH omepaTop return, 3a KOTOPBIM CJeayeT BO3BpallaeMoe 3Ha-
JeHue 00bsIBJIEHHOTO THUIIA.

cout << "Function( " << x <<") =" << Function(x) << endl;

// DynKyuAs nposepsem HaAUYUE HEYeMHOT YUPpPvL 6 Yeaom Hucie
bool IsOddDigit(int number)

{

while(number > 0)
{
if ( (number % 10) % 2 != 0)
return true; // newemmuan yugpa natidena
number \=10;

}

return false; // nevemnwz yudp nem

}

B C++ menn3st Bo3Bpamarh u3 GYyHKIHH YKa3aTeJ b Ha JIOKAJBHYIO IIEPEMEHHYIO.
Hanpumep:
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intx fWithError()
{
int localValue= 5;
return & localValue; // owubxa, npu eéwzode namamv uz-nod local Value
// 6ydem oceoboscdera

7.2. Bp3oB dbysknunm (Merona)

Bbi3oB byHKIMH (METOIA) MOZKET HAXOAUTHCsI B JIIOOOM MECTe MpOTPAMMBI, [JIe
[0 CHHTAKCHUCY JIOMYCTUMO BbIPazKeHHe TOro TUTA, KOTOPbIi (hopmupyeT dbyHKImst (Me-
Tox). Eciu THI BO3BPAIAeMOTO 3HAUEHUST He V0id, BBI30B MOYKET HAXOJIUTHCS B COCTABE
BBIDAyKEHNs WJIN, B YaCTHOM CJlydae, PAcIoararbecsl B IIPaBOil YacTH omepaTopa Ipu-
cBamBanus. JIroOble HecTATHYECKIE TIepEMeHHbIe, 00bsABIeHHbIe BHYTPH DYyHKIHN (Me-
To71a) (B TOM YHCJIE ¥ B Main), HA3bIBAIOTCS JIOKAJTBHBIME, PA3MEIIAITCS B OllePATHBHOI
naMsTH (B CTeKe) W JOCTYIHBI, MOKa (DYHKIMA aKTHBHA. [lepeMeHHble, 0ObsIBICHHBIE
BHe BceX (PYHKIU, HA3BIBAIOT IIO0AJBHBIMU. [laMaTh mom riodaabHble MmepeMeHHbIe
BBIJIJISIETCS B CeIMeHTe JIaHHBIX. JIOKaJIbHbIe IIepeMeHHble YacTO Ha3bIBAIOT aBTOMA-
THYECKIMH TTEPEMEHHBIMHI, TaK KaK OHM CO3/AI0TCH U Pa3pyIIaoTCs IPOrpaMMoil aB-
TOMATUYECKH.

ss:0000
—
SS:ISp—= .
obnacte
NOKanNbHLIX locals 2|
nepemMeHHbIX %
ss:bp— 2
bp =
ret addr | |&
arg0 =
k=3
argl B
=
1 - E
pocT
cTexa argN y
—
ss:FFFF

Puc. 7.1. Conep:kumoe cTeKa BbI30BOB

Pabora mporpaMMbl Opu HAJIUYUH B Heil (DYHKIMH (METO/IA) HPOUCKXOJUT CJIETYT0-
muM obpasoM. OnepaTopbl MPOrpaMMbl BBIIOIHAIOTCS TOCJIEI0BATEIBHO 10 TeX 0P,
ITOKa He BCTPETUTCS OMepaTop BBI30Ba. lIpw KakKIoM BBI30BE TEKYIIUH ajJpec Tpo-
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rpaMmbl (retaddr) BRITATKABAETCS B CTEK U CIYZKHUT aJPecoM BO3BpaTa u3 (byHKIHHI
(MeToma) mocse 3aBepiieHust eé paboTel (¢cM. puc. 7.1).

[Mapamerpsr dbyukiuu (arg0, argl,...) pa3MeImanTCa B CTEKe U, 0 CYTH, CUATAIOT-
¢S JIOKQJIbHBIMH ITepeMeHHbIMU. JIOKa/bHble nepeMennblie, 00baBJIeHHbIe B (DYyHKIIHH,
TakyKe pas3MeramTcs B creke. [locae Bo3ppara m3 (DyHKIHH CTEKOBasl MaMATb OCBO-
6ok maercsa (0CBOGOKIAIOTCA BCe A9eliKH, OTHOCSMIECS K (DYHKIUU: JIOKATbHBIE Iepe-
MeHHbIe, aJIpec Bo3BpaTa U apryMedThl ). CTeK THHAMAYECKH H3MEHSIETCsI, [0 Mepe TOro
KakK MPOUCXOJAT BBI30BBI (hyHKIHUiT (METONOB) U BO3BPAT U3 HUX.

O1uM 0becIedYnBaeTCs:

— OoJIbllee 1Mo CPABHEHHUIO C JIOCTYIHON HaMSATBIO CYMMapHOe IPOCTPAHCTBO, 3aHH-
MaeMOe BCEMH JIOKAJIbHBIMHU TTepeMeHHBIMMU;

— OeckoH(MIUKTHOE OObSBJICHHE OTHOMMEHHBIX JIOKAJbHBIX MEPEMEHHBIX, HCIIOJIb-
3yEeMBIX B PA3JIUYHBIX (DYHKIUAX OJHON IIPOrPaAMMBI.

B C++ ecTb BOBMOXKHOCTD COXPAHUTDH 3HAYCHUS JIOKAJTHHBIX EPEMEHHBIX [IPU BbI-
Xojie U3 O0JIACTH BUIUMOCTH, & TaKyKe MEXKJIy BBI30BAMHU OJHONU W TOW »Ke (hYHKITHH.
JLtst 3TOTO HEOOXOIMMO HCIOTIH30BATh NPU OObABICHUN JTOKAJIBHON epeMeHHON MO/TH-
durarop static. [Ipusegem mpumep uCHOIHL30BAHUST CTATHIECKONH EPEMEHHOM.

F#include <iostream>>
using namespace std;
void function(int a){
cout << "step n m"<<endl;
for (int i =0;1 < a; i++)
{
// n — cmamuveckas, 3HANEHUE COTPAHAEMCA MENHCOY UMEPAUUAMYU YUKAL
static int n = 0;
// m — A0KaAbHGA, CO30GEMCA 3GHOB0 NPU KAHCIOT UMEPAUUY YUKAG
int m = 0;
cout << i+ 1<<’ '<< ++4n <<’ 7 << +4m << endl;

}

int main(){
function(3);
return 0;

}

CraTnueckas mepeMeHHass N Pa3MeIaeTcs B CerMeHTe JaHHbIX W WHUINAJIH3HPYETCS
OJIMH pa3 IIPU IEPBOM BBIMIOJHEHNN OIepaTopa, cojiepzKkaliero ee omnpemaenenue. [Ipo-
rpaMMa BBIBEJIET Ha IKPaH:

step n
1 1
2 2
3 3

= = =8



7.3. CIIOCOBHI TIEPEJAYN [TAPAMETPOB 7

7.3. CmnocobbI mepejadm mapamMeTpoB

[TapameTpbi, KOTOpbIe MBI YKa3biBaeM NpH 00bsaBIeHHn (onpenesrernn) dyHKIHH,
SIBJISTIOTCST OCHOBHBIM CITOCOOOM oOMeHa mH(pOpMalifeil Me¥K 1y BbI3BIBAIONIEH U BHI3bI-
BaeMOi (pyHKIMSIMHU.

B C++ mepegaua mapamMeTpoB OCYIIECTB/ISIETCS JABYMs CIIOCODAME: MO 3HAYEHUIO
1 10 ajpecy (CChbUIKa Win yKaszaresb). Crnocob mepegadn onpeessieTcst BUIOM O0bsB-
JIEHUs TTapaMeTpa B 3arojioBKe (DYHKITHH.

Ecau B 3arosioBke yHKIIUU Tepes; UMeHeM MapaMeTpa yKa3aH TOJBKO ero THII,
TO TAKOH MapaMerp IepelaeTcs Mo 3HadeHWio (mapamerp-3HadeHue). [Ipu BbI3O-
Be (DYHKIMM B CTEK MOMEINAETCs KOMUs mapamerpa u (yHKIus paboraer ¢ Heil (CM.
puc. 7.2).

Kormma a=100

Crer

Dnepu'm BEH&3 Nam3aTe

Puc. 7.2. Tlapamerp-3nauenue

Tak kak pyHKIHS paboTaeT ¢ KOIKel nmapamerpa, TO J00ble ero H3MeHeHUsI BHY TPU
GYHKIINK He BUIHBI B BRI3BIBatomeil (pyHKIH. [1j151 TOro 9To0bl MOy IUTh H3MEHEHHBII
napaMerp, ero mepegaioT no ajapecy.

W = half (&x);
X
1000 [ o ] o
1001 Void half(int *y);
1002 | ] Anpec x {
1003 KOMWPYeTCA B CTEK "y =ty/2:

— — /}4
- — — 1000 — 3Han agpec,

hyHKUMA MOXKET
— — obpawartbes
K 3HAYeHWIo X

MamATb

Crek

Pwuc. 7.3. [lapameTp-yKazaTeab

Ecim B 3aromopke (byHKIMH II€pes UMEHEM [apaMeTpa YKa3aH THII U CHMBOI ¥,

TO TAKO mapamMeTp mepeaeTcs Mo aJIpecy W HA3LIBAETCs MapaMeTpPOM-yKa3aTeieM.
s nepenadn B pyHKIHIO apeca (paKTHIECKOTO MapaMerpa MCIOIb3yeTCsl OMepaliust
B3ATHA aJpeca, a /i MOy deHns ero 3HadeHns B (pyHKIUH TpeOyeTcs: omepalns pa3bl-
MeHOBaHud. Tak Kak (pyHKIHsS paboTaeT ¢ aJpecoM IepeMeHHOi, TO JTI00ble H3MEeHEeHHST
0 9TOMY aJpecy BUJHBI B BbI3bIBaIONIeil dbyHknuu (cM. puc. 7.3).
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Eciau B 3aromoBke YHKIHH Hepes HMeHeM HapaMeTpa YKa3aH THUII U CHMBOJ &,
TO TaKOW TapamMeTp IMepeaeTcs MO aJIpecy W Ha3bIBaeTCsd IMapaMeTpPOM-CCBLIKOM.
Ccbliika — 3T0 Pa3bIMEHOBAHHBIN yKa3aTe b, CJIeI0BATEILHO, JIOObIe M3MEHEHUs CChLI-
KM BUJIHBI B BbI3bIBalomieil pyuknuu. [IpuBegeM mpumep HCIOJB30BAHUA BCEX TPEX
€1I0CcO0OB Iepe/ladu IapaMeTpoOB:

F#include <iostream>
using namespace std;
void function(int value, int* ptr, int& ref);
// val : napamemp-snauenue, ptr : napamemp-yKa3amens
// ref : napamemp-ccolaka
int main()
{
int val = 1, ptr =2, ref = 3;
cout << " value ptr ref" << endl;
cout << val << " << ref << " << ptr << endl;
function (val, &ptr, ref);
cout << val << " << ref << " << ptr << endl;
return 0O;

}

void function(int value, int* ptr, int& ref);

{

value++; (xptr)++; ref++;

Pesynbrar paborsl nporpamMMabi:

value ptr ref
1 2 3
1 3 4

B ormume ot mapaMerpa-yKazaTess JOCTYI MO MapaMeTpy-CCehLIKe He TpedyeT ome-
paluu pasbIMEHOBAHUS, YIIPOIIAETCH OpPraHu3alys Tejia (PyHKIUA — B HEM MOZKHO HUC-
OJIb30BaTh MPOCTO UMEHA, ITapaMeTPOB-CCHLIOK, a TaKzKe YIPOIAeTcd BbI30B TaKO
dyHKIIE — Ha MecTe (HPAKTHIECKHX apPryMEHTOB TOYKe MOXKHO MHCATh IPOCTO MMeHa
06beKTOB (T. K. IMeHa OOBEKTOB M CCHUIKH Ha HUX SBJSTIOTCS] SKBUBAJEHTAMH ).

B xadectBe pakTMUECKNX apryMeHTOB, COOTBETCTBYIONINX HapaMeTpaM-
3HAYEHUSAM, MOI'YT ObIThH 3a/aHbl JIOOBIE YHCIOBbIE BhIpazKkeHus (HOPMYJIbI):

double average(double x, double y)

{
}

double w1 = average(x * cos(fi) + y * sin(fi), x x sin(fi) —y * cos(fi));

return (x +y) / 2.

OpauM u3 HamboJiee PACTPOCTPAHEHHBIX CIIOCOOOB HCIIOIH30BAHUS NAPGMEMPOS-
yKxasamenel, dBJIgeTcd Mepelada B KadecTBe ajpeca WMeHH MaccruBa. Hampuwmep,
JITST BBIBOJIA 9JIEMEHTOB MACCHBA HA 9KPAH MOYKHO BOCIIOB30BATHCS CIAETYIONIeH DbYHK-
nueii:
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int PrintArray(int *a, int n)

{
1

Obpaienne K Takoi GYHKIMH MOYKET BBITJIALETH CJIEAYIOMNM 00pa3oM:

int Array|[20];

for(int j =0; j < n; j++) cout << alj| << endl;

k1l = PrintArray(Array,20);  // newamo 6cex saemenmos maccusa

k2 = PrintArray(Array,10);  // newamo nepewx 10 saemenmos maccusa
k3 = PrintArray(&Array|5|,3); // newamo Arrayl5], Array[6] v Array/7]
k4 = PrintArray(Array+5,3); // newamo Arrayl5], Array[6] u Array[7]

He 3abbiBaiite, 9T0 M MaCCHBA OAHOBPEMEHHO SABJISICTCS U yKa3aTeJeM Ha €ro mep-
Bolit anement (1. e. Array u &Array|0] — a1o ogno u To xke). [IpuBesem mpmmep mnc-
IOJIB30BAHUA NAPAMEMPA-CCHAKY TPH ITEHHH OTHOMEPHOTO JTHHAMUIECKOTO MACCHBA
¢ KJIaBHATYDHI:

void CreateArray(int x&a, int &n)
{
cout << "N =", ¢in >> n;
a = new int|n|;
cout <<"Input array :" << endl;
for(int i =0;1 < n; i++) cin >> ali;

}

[locste mosiydeHusl OT MOJIB30BaTeJ s HHGOPMAIME O pa3Mepe MaCCHBA BBIIEISIETCS
HeoOXoauMasl aMsITh U BBIIOJTHsIETCS uTeHue. [lapaMeTphl-CChIIKH TapaHTUPYIOT JI0-
CTyHHOCTb N3MCHEHHDBIX JaHHDBIX. O6pameHHe K TaKOI beHKI_[I/II/I MOZKET BbIIJIAIEeTh
CJIEJIYIOIUM 00Pa30M:

int xmassiv = NULL, n;
CreateArray(massiv, n);
PrintArray(massiv, n);

B a3bike C# mapameTpbl B HOANPOrpaMMYy IIE€peIaloTcsd M0 CChLIAKE WU 10 3Ha-
gennto. Eciu Tun napamMerpa 3HAYUMBIH (YHCI0, CHUMBOJI, OYJI€BCKOe 3HAUYEHHUE), TO MO
YMOJTYAHUIO UCIHOJIb3YETC Hepejlada 110 3HAYEHUIO, IIPU ITOM Ilepeaercs KOuus o0b-
eKTa, a He caM 00beKT. [TosToMy mM3MeHeHUsl B apryMeHTe He OKa3bIBAIOT BJIUSIHUS HA
WCXOTHYIO KOTMHUIO B BBI3BIBAIOIIEM METOJIE.

static void ParametrValue(int number)

{
}

static void Main(string|| args)

{

number = 2;

int number — int.Parse(Console.ReadLine()); // number = 5
ParametrValue(number);
Console.WriteLine(number); // sw60d: 5
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Jliist Toro 9Tobbl UMETh BO3MOXKHOCTH BJIMSITH Ha, BHEIITHIOIO ITEPEMEHHYI0, Mepejia-
BaeMyl0 B KadeCcTBe TMapaMeTpa, MCHOJIb3YI0TCs Kiarodenbie cioBa ref u out. Takwum
00pa3oM MPOUCXOJIUT Hepeiada mapaMeTpa 1o ccblike. Hampumep:

static void SwapRef(ref int x, ref int y)
{
int tmp = x;
X=Y
y = tmp;
}
static void Main()
{
int numl — —5, num2 — 13;
Console.WriteLine($"numl = { numl} num2 = { num2}");
SwapRef (ref numl, ref num?2);
Console.WriteLine("numl = {0} num2 = {1}", numl, num?2);

1

Pesynbrar paboTsl NpOrpaMMBbl:

13
-5

-5 num?2
13 num?2

numl
numl

Ocobennocrnio ref gpigercs To, 4TO NepeMeHHasd, KOTOPYIO MBI IepejaeM B Me-
TOJ, 00SI3aTENIbHO JTOJKHA OBITH MPOMHUIUAJIN3NPOBAHA 3HAYEHHEM, HHAYE KOMITHJIS-
Top BhIacT omuOKy «Use of unassigned local variable». 910 aBasercsa rimaBabIM
ormmanem ref or out. Mogudukarop out mo3Bossier mepesaTb HENPOUHUIHATUIUPO-
BAHHBII MapaMeTp, HO IPHU 9TOM B METOJe eMy 00s3aTe/IbHO JO0IKHO OBITH TPUCBOEHO
HOBO€ 3HaYCHUE, B IPOTUBHOM CJIy4dae MbI ITOJYyYIUM OH_H/I6KyZ

public static void ChangeValue(out int number)

{
}

static void Main(string|| args)

{

number = —5;

int number;

ChangeValue(out number);
Console.WriteLine(number); // ewsod: —5
Console.ReadKey();

Eciu tun mapamerpa CChLIOUHBIH (MAaCCHB, MATPHUIA, CTPOKA), TO 1O yMOJIAHUIO
MPOUCXOMNT Iepenada ajapeca O0beKTa W MO3TOMY BCEe H3MEHEHHsl B MeTOoje, KPOMe
CO3JIaHNS HOBOIO O0OBEKTa, OTPazKaloTCs B BBI3BIBAIONIEH mporpamme. s mOJIHOrO
KOHTPOJISI METOIa HaJ CCHIIOYHBIM IapaMeTpPOM TaKzKe HCIIOIb3yeTcs MOIH(MUKATOP
ref.
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static void Change(int|] arr, ref int|| pArr)

{

arr [0] = 88;
arr = new int[5] {-33, —1, —2, -3, —4};
pArr|0] = 88;

pArr = new int[5| {—33, —1, =2, —3, —4};
Console.Write ("Buyrpu merona aArray|0] = {0},", arr[0]);
Console.WriteLine(" pArray|0] = {0}", pArr[0]);

1

static void Main()
{
int || aArray = {10, 40, 50};
int || pArray = {10, 40, 50};
Console.Write("Main, 10 BbizoBa metona aArray[0] = {0},", aArray|0]);
Console.WriteLine(" pArray[0] = {0}", pArray|0]);
Change(aArray, ref pArray);
Console.Write("Main, mocse Borzosa Change aArray[0] = {0}", aArray|0]);
Console.WriteLine(", pArray|0] = {0}", pArray|0]);
Console.ReadKey();

}

Pesynbrar paboThl NporpamMMBbi:

Main, mo Bm30oBa MeToma aArray[0] = 10, pArray[0] = 10
BuyTpm wMerozma alArray[0] = -33, pArray[0] = -33
Main, mocme Bm3oBa Change aArray[0] = 88, pArray[0] = -33

B npumepe maccus aArray umeer ccbLiouHbI TUN M iepefaerca B metos Change
6e3 mapamerpa ref, T. e. Mo 3HAYEHUIO EPETAETCS CChLIKA. V3MeHeHnsI BHYTPU MaCCUBa,
OTPAXKAIOTCS B MCXOJHOM MACCHBE, HO U3MEHeHHe caMoii ¢ChLIKU (IPU CO3aHUH HOBO-
ro MaccuBa) He MPOHCXOAUT. TakuMm obpasom, mocie Bbr3oBa Metona Change so6bie
cchuIKM HA aArray OyjyT yKa3bBaTh HA CTAPbI MACCUB U3 TPEX JIEMEHTOB.

OpHako Bce m3MeHeHUs, BbIoHAeMble BHYyTpu MeTona Change, Bausior Ha uc-
XOIHBIT MaccuB pArray, Tak Kak oH nepejgaercs ¢ mapamerpom ref. @akrtuyaecku mpo-
UCXOJUT 3aMellleHre UCXOTHOTO MAacCHBa ¢ MOMOIIBIO oneparopa new. Takum oOpazoMm,
nocJie BbizoBa Metona Change /o6ble ceblikn Ha pArray OyayT yKa3blBaTh Ha HOBBIM
MAaCCHUB U3 TSATH JTEMEHTOB.



& ...

B nepgoii yactu yue6HOTO 110c0o0Ms OMENIeH MaTepraJl, KOTOPbIi IPUIOJIUTCA Ha-
YMHAIOIEMY IpOrpaMMECTy. Bee pasoGpaHHbIe 3a1a9i U aJITOPUTMBI He ABJISIOTCA HO-
BBIME, OOJIBITHHCTBO (DOPMYJIMPOBOK B3siTO u3 |3], [4], HO Koy MX permienns zanucan
aBropamu. BoJiee 10apoGHY 0 HHMOPMAIMIO O CHHTAKCUCE S3bIKOB IIPOIPAMMUDOBAHUS
MOYKHO IOCMOTpeTh B kuurax 1], [2] u na caemyrommx caitrax:

1. https://code.msdn.microsoft.com/ — 6ubanoreka ohUIUATHHON TeXHUTE-
CKOI JToKyMeHTanuu Jjs paspadordukon moj OC Microsoft Windows.

2. https://docs.microsoft.com /ru-ru/dotnet/csharp/ - pykoBoacTBO
o s3eiKy CH#;
3. https://docs.microsoft.com/ru-ru/dotnet/csharp/programming-

guide/ — pykoBojcTBO MO mporpamMmupoBanuio Ha C#:;
4. https://docs.microsoft.com/ru-ru/cpp/— cupaBoutuk 1o si3biky C-+-+.

[Tone3mnoit mpakTUKO OYyIAeT peleHue 3a1a9 U UX MPOBEPKa B aBTOMATHYECKON Te-
crupyiomeit cucreme. [Iist STUX 1e1eii PEKOMEHIYIOTCS CIeIYIONINE PECyPChI:

1. https://informatics.msk.ru/ — na srom caiiTe MOXKHO CIaBATH 334a4H IO Te-
MaM (BeTBJIEHHE, IMUKJBI...). B KayKaoM pa3jene ecTh HEOOXOMUMBbIH TeopeTHIecKuii
MaTepHua.

2. http://acmp.ru — kpome oOWIHs OJTUMIMATHBIX 3344, HA ITOM caiiTe pa3me-
IIEHBl KYPCHI 110 MPOrPaMMHUPOBAHHIO.

3. http://acm.timus.ru/ — ojuH U3 KpynHeHIuX apxuBOB 3a/a4 110 POrPAMMHU-
POBAHMIO.

4. https://codeforces.com/?locale=ru -— ouenb MHOTO 3a/1a4 H COPEBHOBAHMUIA.

Becmiarnoe obyuenue si3bikaMm MporpaMMUPOBAHUS JOCTYITHO Ha CJICIYIONINX Ccaii-
Tax:

1. https://stepik.org/course/363/ — BBejenne B nporpammuposanue (C+-+);

2. https:/ /stepik.org/course/4965 — ocuosbl C Sharp;

3. https://stepik.org/course/5482 — ocuopbl nporpammupoBanus (CH#);

4. https://www.intuit.ru/ — caiit HarmOHAIBPHOTO OTKPHITOTO yHUBepcHTeTA. Co-
JIEPZKUAT HE OJUH JIECATOK KYPCOB 10 MPOrPAMMUPOBAHMIO.

82



83

Jluteparypa

|1] Manosckas T. A. C/C++ [IporpammupoBanue Ha si3bike BbIcOKOro ypossi. CII6.:
[Turep, 2019. 464 c.

[2] Tpoencen 3., Txkennke @. f3pk mporpamvuposanus C# 6.0 n wiardopma .NET
4.6. Bunabgamc, 2016. 1440 c.

[3] [Tenn A. TIporpammuposanue. Teopemsr u 3agaqau. M.: MITHMO, 2017. 320 c.

|[4] ducrannumonnas moaroroBka no uagopMaTuKe.

URL: https://informatics.mccme.ru/
[5] Crpasounuk mo si3biky C++. URL: https://docs.microsoft.com/ru-ru/cpp/

[6] PykoBomcreo 110 s1361Ky CH#.
URL: https://docs.microsoft.com/ru-ru/dotnet /csharp/



YyebHoe uzpanne

Biracopa Ogbra Biragummposna
PemoroBa Hatanbsa [leTpoBHa
Axnmora Osbra IlaBmosha

OCHOBBI I[TIPOI'PAMMUPOBAHNS
Yueonoe nocobue

PenaxTop, koppektop JI. H. CenuBanosa
Kowmmbiorepnas Bepctka O.11. fxumosa,
O.B. Baacosa, H.II. ®emorona

[Moxmucano B medars 2.08.2019. @opmar 60x84 1/8.
Yea. ned. g1, 9,76. Va.-uza. . 7,0.
Tupaxk 25 k3. 3axas

Opurunnaji-mMaker mojroToOBICH
B PeJaKIMOHHO-U3/1aTeIbCKOM oTieste fApl'y.

ApocraBeknit rocyTapcTBEHHBIN YHUBEPCUTET
mm. IL. T, demunosa
150003, fdpocaaib, yia. Coserckas, 14



