KBIPT'BI3CKUI TOCYJIAPCTBEHHBIN TEXHUYECKUH
YHUBEPCUTET um. U. Pa3zakoBa

®AKYJbBTET UH®OPMALIMOHHBIX TEXHOJIOI' U
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PACCMOTPEHO OJOBPEHO
Ha 3acenanuu xageapsol Y4eOHO-MeTOAMYECKOI KOMUCCuel
«IIporpammHoe obecnevyeHue IIpor. Ne 87 or 01.06. 2012 r.
KOMIIBIOTEPHBIX CHCTEM)
IIpor. Nel4 ot 28.02.2012 r.
YK 004.432

CocraBureasn — qou. MAKHEBA 3./1.

CTpyKTypHOE NMpOrpaMMHpPOBAHHE: METOAMYECKHE YKA3aHUSA K BbI-
NOJIHEHN 10 J1adopaTopHbIX padoT /KbIpr. roc. Texu. yn-t, bumkex, 2012, 63 c.

B naHHBIX METOMYECKUX YKAa3aHUSIX PACCMATPUBAETCSI CTPYKTYPHOE MPO-
rpammupoBanue Ha sizbike C++: coszmanue mpoekta C++ B Visual Studio 2010,
BBOJI ¥ BbIBOJI B C++, yIpaBIsfoliue CTPYKTYphI: CTPYKTYpbI BbIOOpa (onepaTopsl
if, if/else: switch), crpykrypsl noBTopenus (onepatopsl for, while, do/while), 00b-
SIBJICHUE U UCIIOJIb30BAHUE OJITHOMEPHBIX, IBYMEPHBIX U CUMBOJIbHBIX MaCCHUBOB.

Jlanee paccMartpuBaeTcsi MOAYJIbHOE MPOrPAaMMUPOBAHUE, YKA3aTelH, BU-
Jbl TIaMSITH, 00JacTU BUAUMOCTU NMEPEMEHHBIX, JIOKAJIbHbIE U TI00AJIbHBIEC TEepe-
MEeHHbIe, pabota ¢ ¢aiinamu B C++ u hopMaTUpPOBAHHBIN BBIBOJA. A Takke AaeTCs
BBEJICHUE B MOHITHUSI a0CTPAKTHBIX TUIIOB AAHHBIX (CTPYKTYp), HEpeauu CTPYKTYp
B (pyHKIUU.

[IpeacraBnensl TeopeTuyecKke cBefeHus sizbika C++ ¢ mpumepamu paspa-
OOTaHHBIX POrpaMM, TaKKe MPUBEACHBI 3aJJaHUsI HA COCTABJICHUE MPOrpamMM JJisl
CaMOCTOSITEIbHOU pPaboThl. S3pik C++ mpenyaraeTcs sl U3y4eHHUS IO JTUCITUII-
nuHe “CTpyKTypHOE IPOrpaMMHUPOBAHUE .

bubsauorp. 10 HazBaumuii.

Peuensenrt kana. ¢g-m.Hayk, noueHT Koiapipaaues H.H.
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BBeaenue

YerpoiictBo 9BM ocHOBaHO Ha MPUHIMIAX ABOMYHON apuMETHKH, T1e
JUTSL TIPEJICTABJICHUSI YU CEIT UCTIONB3YIOTCs Beero nBe uudpst - 0 u 1. Ilporpammu-
poBaHue B kogax DBM TpeOyeT TOCKOHAIILHOTO 3HAHUSI CUCTEMbl KOMaH]l Malllu-
Hbl U OOJIBIIOTO BHUMAaHUsS, KPOME TOTO, MPOIECC MPOrpPaMMHUPOBAHUS B KOJaX
ManodhpeKTUBEH.

Onrtumusanus NporpaMMHUpPOBAHUS B JIBOMYHBIX KOJAX 3aKIIOYanach B
pa3pabOTKe CHENUaTbHOM CUCTEMbI KOAUPOBAHUS JTBOMYHBIX MAIIMHHBIX KOMaH]
MHOTOOYKBEHHBIMHM MHEMOHHMYECKMMH COKpalleHUsIMHU. Takoe mporpamMmMuUpoBa-
HUE yJI00Hee ISl MPOrpPaMMUCTa, HO BMECTE C TEM TEKCT MOJ0OHOM MporpaMMbl
CTAHOBUTCS aOCOJIOTHO HEMOHSATHBIM BBIYMCIUTEIBHON MalllHE U TpeOyeT cre-
[AaIbHOW MPOTrpaMMBbI-IIEPEBOIUMKA (UM KOMIWISATOPA), KOTOpasi Obl 3aMeHsIa
MHEMOHUYECKHI KOJ HMCXOJHOW NBOMYHOM KoMaHdou. C MOMEHTa peanu3aiuu
ATOM UJIEH KOOUPOBAHUE CTAHOBUTCS MIPOTPAMMHUPOBAHUEM.

SI3bIKH, KOTOpBIE TPEOYIOT MPEIBAPUTEIILHOTO MEPEeBO/ia, Ha3bIBAIOTCS
S3bIKaMH BBICOKOTO YPOBHS. DTH SI3bIKM OoJiee OJIM3KH K €CTECTBEHHOMY SI3BIKY.
Hcnonp3oBaHue S3bIKOB BBICOKOTO YPOBHS 3HAYUTENIBHO MOBBINIAET 3(DPEKTUB-
HOCTh MPOrPaMMHPOBAHUSI MO CPABHEHUIO C OOBIYHBIM KOJaupoBaHueM. B Ha-
CTOSIIIIEE BPEMS CYIIECTBYET BBICOKAsA MOTHUBALIMS K U3YUYEHHUIO SI3bIKA IPOTPAMMHU-
pOBaHUsSI BBICOKOTO ypoBHA C++, Tak Kak OH peaiu3yeT MEPEAOBBIC MPUHIUIIBI
MMPOrPAMMHPOBAHUS W IIMPOKO UCIONB3yeTCA BO BceM mupe. B 1972 rony Jlenu-
coM Putum Obin co3man s3bik C, KOTOpBIM NMEPBOHAYAIBHO HCIOJIB30BAICA IS
pazpabotku OC Unix. A3bik C He 3aBUCUT OT anmapaTHbIX CPEACTB U MO3BOJISET
CO3/1aBaTh MPOrpaMMbl MIEPEHOCUMbIE HA OOIBITMHCTBO KOMIIBIOTEPOB, YTO IIPUBE-
JI0 K €ro mupokomy npuMenenuto. B nauyane 80-x bespu Ctpaycrpan pazpadboran
pacmmpenHbiit A3bIK C, T.€. C++, KOTOPBIA MO3BOJIAET IPOrPAMMHUPOBATH B CTHUIIE
sa3pika C ¥ B CTUIIE 00BbEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS.

Pemenne 3agaun Ha 9BM cOCTOUT U3 CIIEAYHOIIMX ATAIOB:

1) MMOCTAHOBKA 3a/1a4M,

2) BBIOOp YHCJIIEHHOTO METO/Ia PEIICHUS;

3) pa3paboTKa alIropuT™Ma;

4) MPOrpaMMHUPOBAHUE AITOPUTMA;

5) TECTUPOBAHUE U OTJIAJKa MPOTPaMMBI;

6) pelienue 3agaun Ha DBM.

ITocTanoBKa 3amaun onpenessieT Ueib PEIEeHUs 3aJa4i, PACKPhIBAET €€ CO-
nepxkanue. 3agaya GopMUpyeTcs Ha YpOBHE NPO(ecCHOHANbHBIX MOHATHM, JOJIK-
Ha OBITh KOPPEKTHOW M MOHSATHOM HCHOJHHUTEN0. OmulOKka B MOCTAaHOBKE 3a/1auu
oOHapyXUBaeTCsl Ha MOCIEIYIOIINX 3Tanax U MPUBOJUT K TOMY, 4TO paboTa mo
MOATOTOBKE 3aJ]a4M K PELICHUIO JTOJbKHA OyJeT HadaThCsl ¢ camMoro Hadamna. J{iis
OOJIBILIMHCTBA 3a/1a4 Ha ATOM 3Tala pa3padaThIBaeTCs MaTeMaTHUUECKasi MOJIEIb 3a-
Jaqu.

MaremaTtuueckasi MOJEIb — ClieUalibHasl popMa OMUCAHUS 3aa4l HCTOJIb-
3yromas A3bIK MaTeMaTUKU. MaTteMaTtudeckass MOAENb 3a1a€TCS B BUAE YPABHEHUM
uiu Gpopmys, HEOOXOIUMBIX I penieHus 3anadd. Kpome maTteMatndeckoil Mo-
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JIe]IM, HA STAle MOCTAHOBKH OMPEIEISCeTCS MepeueHb MCXOAHBIX AAHHBIX, MEp
YEHb PE3yJIbTAaTOB, HAYAJIbHBIC YCIOBHS, TOYHOCTH BEIYUCIICHHUS.

Bri6op yucieHHOro MeToAa: OJHA M Ta K€ 3ajaya MOXKET ObITh pellieHa ¢
MIOMOIIIBIO PA3TUYHBIX YUCIEHHBIX METOJI0B. BEIOOp MeTOa TOMKEH ONpeesiTh-
csi TakuMHU (PakTopaMu, KaK TOYHOCTb PE3YJIbTATOB PEIICHHS, BPEMS PEILICHHUS.
JIns MpOCThIX 3a/1a4d, JaHHBIM 3Tal MOXKET OoTcyTcTBOBaTh. Hanmpumep: Ecnu B 3a-
nadye TpeOyeTcs BBIUMCIUTDh UHTETPajl, MOXKET ObITh BBIOpAH JJIsl YUCIECHHOTO WH-
TETPUPOBAHUS METO IPSAMOYTOJIBHUKOB, MeTOA CHMIICOHA WJIM METO]I TPAIICIUH.

AJITOPUTM — KOHEYHAas MOCJIEeI0BATENIbHOCTh MPEANUCaHui (MpaBuil), OJ-
HO3HAYHO OINpeesonias mpoiecc nmpeoOpa3oBaHusl UCXOJHBIX U MPOMEKYTOU-
HBIX JJAHHBIX B pe3yibTaT peiieHus 3anaud. [Ipu pazpaboTke aaropurMma maTema-
TUYECKasi MOJIeNIb U BHIOPAHHBIM YUCICHHBIN METO/I SIBJISIIOTCS OCHOBOM ISl Ompe-
JEJICHUS] TTOCTIEIOBATENBHOCTH JIEVUCTBHIA.

ANTOpUTM JTOJKEH 00J1a71aTh CIEYOIMMHI CBONCTBAMMU:

a) MacCOBOCTb —aJITOPUTM JOJKEH pelllaTh HE OJIHY, a IEJIbIA Kiacc 3aj1ay;

0) IeTepPMUHAHTHOCTh — OJJTHO3HAYHOCTbH BBIMOJIHSAEMBIX JEHCTBUI, T.€. IPOMEKY-
TOYHBbIE W OKOHYATEJIbHBIE PE3YIbTaThl Pa3HBIX MOJIb30BATENIEH JOJAKHBI OBITh
OJIMHAKOBBIMU MPU OJUHAKOBBIX UCXOAHBIX JAHHBIX;

B) pE3yJIbTATUBHOCTh - AJITOPUTM JOJDKEH OOecIieurBaTh MOJyYEHUE pe3yibTaTa
MOCJI€ KOHEYHOTO YHCIa I1aros.

AnTopUTMBI KJIaCCU(ULIUPYIOTCS HA:

— AJITOpUTMBI IMHEHHOM CTPYKTYphI (ITOCIEAOBATEIbHBIE AITOPUTMBI), B
KOTOPBIX BCE JICMCTBUS BBIMOJHIIOTCS MOCIEN0BATEIBHO JIPYT 32 IPYTOM.

— AJNTOPUTMBI Pa3BETBIAIOLIECHUCS CTPYKTYPhI, B KOTOPBIX B 3aBUCUMOCTH
OT BBIIIOJIHEHHUS] JJOTHYECKOTO YCIOBUS, IPOLIECC MOKWIET MO OJJHOU U3 2-X BETBEH.

— AJTOPUTMBI HUKIMYECKOW CTPYKTYPBI, COAEPKAIMEe MHOTOKPATHO BBI-
MOJIHSAEMBbIE YYACTKHA BBIYHUCIMTEIBHOIO MPOLECCa, Ha3bIBaeMble NUKIOM. WX wHc-
MOJIb30BAaHUE MTO3BOJISIET CYIIECTBEHHO COKPATUTh CXEMY aJrOPUTMA.

— AJTOPUTMBI CO CTPYKTYPOHM BIIOKEHHBIX IIMKIIOB, COJAEpPKAIIUE LUK,
BHYTPH KOTOPOTO Pa3MEIIEHbI OJIMH UJIN HECKOIBKO JAPYTUX HUKIOB.

— AJTOPHUTM CMEIIAHHOW CTPYKTYpPBI, COAEPKAIINUN JTUHEUHBIE, Pa3BETB-
JSIOLIMECS U HUKINYECKUAE CTPYKTYPBHI.

IIpn co3manuu mporpamMm cieayeT NPUMEHSATh NPUHLMUIBI CTPYKTYPHOIO
nporpaMmmMupoBanus. CTpyKTypHOE NPOTPAMMHUPOBAHUE IO3BOJSET CO34aBaTh
MporpaMmMbl 0oJiee MPOCThIE JIJIsi TOHUMAHUS, JJIsl MPOBEPKH, OTIATKU U MOAU(DU-
Kalli{, Y€M HECTPYKTypuUpoBaHHbIC. [Ipn m3ydyeHnn mMarepuanoB HACTOSIIIMX yKa-
3aHUN MBI OyJIEM YUUTHCS CO3AaBaTh CTPYKTYPUPOBAHHBIE TPOTPAMMBI.

PucyHok A cyMMUpYET CBEIECHUS MO yNPABIAIOIINM CTpyKTypam B CH++.
Manbie OKpyKHOCTH HCIOJIb30BaHbI, YTOOBI OTMETUTh TOYKHU €AUHCTBEHHOTO BXO-
J1a U €IUHCTBEHHOTO BBIXOJA KAXKIOU CTPYKTYphl. [[pon3BOIbHOE COEqUHEHUE OT-
JEIBHBIX CUMBOJIOB OJIOK-CXEM MOET MPUBECTH K HECTPYKTYPUPOBAHHBIM IIPO-
rpammaM. [IpodeccronanbHOe TpOorpaMMHUPOBAHUE 3AKIIOYAETCS B BHIOOpE KOM-
OMHAIMK CHUMBOJIOB, COOTBETCTBYIOIIMX OTPAHUYEHHOMY MHOECTBY YIPaBIIsiIO-
IIUX CTPYKTYpP, U B IMOCTPOCHUU CTPYKTYPHUPOBAHHBIX MPOTPaMM COOTBETCTBYIO-

4


http://www.abbyy.com/buy
http://www.abbyy.com/buy

UM KOMOWHUPOBAHUEM YIPABJISIOLUX CTPYKTYP ABYMS IMPOCTBIMH CHOCOOAaM; S

JInst ynpomeHust UCMOAb3YIOTCSI TOJIBKO CTPYKTYPBI, HMEIOIIUE TOJBKO OJHY TOY-
Ky BXOJla U OJIHY TOUKY BbIXOJia. DTO ymnpolaeT GopMUpOBaHUE CTPYKTYPUPOBAH-
HBIX MPOTPAMM IMOCIIEIOBATEIbHBIM COEAUHEHUEM YIIPABISIONIUX CTPYKTYp, T.€.
YOPABISAIOIME CTPYKTYPBI IMPOCTO PA3MEIIAETCA B IPOrpaMMe OJHA 3a JIPYTOu.
Takoli crmoco0 coeMHEHUs HA3bIBACTCS MAKETUPOBAHUEM YIPABIISIIOLUIUX CTPYK-

Typ.
CneposaHue
L]

.|

if ctpyrTypa Buiop MosTropeHue

(egmuHcTECHHBIH BI

(aBoiHoOK BRIGOR)
T

switch ctpykrypa
(MHOMecTBEHHBIH BLIBOpP)

F—{orear }—

e

i
5

if/else crpyKTypa while ctpykTypa

do while cTpyxTypa
fr

t

= |

; for cTpysTypa
[

Puc. A. CTpykTypHI cienoBaHus, BBIOOpa U IOBTOPEHHUS C OJTHUM BXOJIOM U OJJTHUM BBIXOJIOM
Ha puc. b npuBenensl npaBuia (GOpMUPOBAHMS CTPYKTYPUPOBAHHBIX IPO-

rpamMM. OHU OpeaIoIararT, YTO CUMBOJI IPSIMOYTOJIbHUKA Ha OJIOK-CXEME MOMKET

MCII0JIB30BAThCS I YKa3aHUs JTH0OBIX AEHCTBUI.

ST S
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Puc. b. IIpaBuna popMupoBaHus CTPYKTYPUPOBAHHBIX MPOIPAMM.
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JlabopaTropHas padora Nel.
HauaJuio padorsl B cpeae «Microsoft Visual Studio 2010»
Boinonnums: 3aiiaute B MeHI0 «I[IYCK» Ha manenn MHCTpYMEHTOB U U3
cnucka «Bce nmporpammbly Beioepute nmyHKT «Microsoft Visual Studio 2010» u B
CJeyIolIeM BhiMaaaroneM MeHo — yHKT «MS Visual Studio 2010» (cMm. puc.1).
ITocne artoro BeifizeT okHo MS Visual Studio 2010, oroOpakenHoe Ha puc.2.

0 HHTepHeT %l Adobe ImageReady C52
Opera Internet Browser
' % Adobe Photoshop €52
,l__-_[ii InexkTponnan nouta|| - Microsoft Office »
~J WinRAR 3

ﬂ I Microsoft Office Excel 20| '~ Microsoft Sync Framework K

¥ Micosoft Visual Studio 2010 (3| ) Microsoft Windows SDK Tools 3

s |
[ﬁ’ BnokHoT - Visual Prolog 5.1 k|| ') Team Foundation Server Tools 4
| Sybase k|| ) Visual Studio Tools 4
1 Mi ft Office Word 21 -
W] vicrose bt 0 opera % Microsoft Test Manager 2010
; : : ) MATLABE Release 12 3 Microsoft Visual Studio 2010 h
w Microsoft Visual Studio 2
_J 1st Security Agent H|| &) Microsoft Visual Studio 2010 Documentation
@ﬁ 1st Security Agent F;i'- 1st Screen Lock

1st Security Agent
Bce nporpaMMbl D @ safe Web Browser

L.J Brixoa W3 CMCTEMBI E Briknh4eHKe
Bl Ot o=

Puc. 1. OtkpsiTue nporpammsel Microsoft Visual Studio 2010

oo Start Page - Microsoft Visual Studio
File Edit View Debug Team Data Tools Architecture Test Analyze Window Help
G- & BB E2|9-¢-8-Br uas

Start Page X

o
il
‘.
il
%
Tl

| G B e B L

icisoft :
O Visual Studio 2010 Utimate

P Get Started = Guidance and Resources  Latest News
Q Connect To Team Foundation Server

@ Mew Project...
E Open Project...

Welcome  Windows Web Cloud Office  SharePoint Data

What's New in Visual Studio 2010
1 Learn about the new features induded in this relea

Visual Studio 2010 Overview
What's New in .NET Framewerk 4
What's New in Visual Basic

Recent Projects

eugen Customize the Visual Studio Start Page
eugend

eugen2

& eugen3 ‘_ Creating Applications with Visual Studio

)= [ n
¥ Close page after project lnad
[V show page on startup

Puc. 2. Oxno npunoxxenust Microsoft Visual Studio 2010
B otkpeiBiiemcs okHe B MeHio «File» BwiOepuTe komanay «New
Project...» (cMm. puc. 3).
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o0 Start Page - Microsoft Visual Studio

File | Edit View Debug Team Data Tools Architechure Test Analyze Window Help
2] New Prgect... Ctrl-+n -0 - E- b ono@ S
] Mew File...

j COpen Project... Ctrl+0

Puc. 3. Co3naHne HOBOTO MPOEKTA

B nosiBuBIIEMCS nManoroBoM okHe Ha maHenu «Resent templatesy» BbiOe-
pute nyHKT «Visual C++», Ha cpeanem none BeiOpaTh Win32 Console Application
1 B mosie BBoja Name Hameudataiite ums (aitna, Hanpumep «Probay, Haxmute
kinasuiny “OK” (cMm. puc.4). Jlanee B ciienyroieit mosiBUBIIeiicss popme BeIOMpaem
noanyHKT Application Settings u ormeuaeM paguoknonky Console application u

check-box knonky Empty project (cM. puc.5)

New Project

RX

| .NET Framework 4 j Sort by: | Default

Installed Templates

< Viewsl Basic ? Win32 Console Application
Windows
Web ._Flﬂﬂ MFC Application
Reporting
Test E Win32 Project
WCF
Workflow E Empty Project
= Other Languages
+| Visual C++ @ ATL Project
+ Other Project Types
+ Database ._w MFC DLL
Modeling Projects [Ele]
+ TestProjects oy

Windows Forms Application

LS

Online Templates

ElN::

2| Type: Visual C++
Visual C++ P

A project for creating a Win32 console
application
Visual C++

Visual C++
Visual C++
Visual C++
Visual C++

Visual C++

Mame:

o

Location: |C: \Documents and SettingsiUser Mo gokymenTslWisual Studio 2010\Projects

j Browse...

Solution name: |proba

[v Create directory for solution
[ Add to source contral

p

Puc. 4. Oxno New Project

Win32 Application Wizard - proba

Application Settings

Owerview Application type:

Application Settings () Windows application

(®) Con=ole application

(@] Ik
() Static library

Additional options:
Empty project

< Previous

2
o~
Add common header files for:
[ Finieh [ cancel |
o

Puc. 5. Hactpoiika npunoxeHus
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Ha nanemu Solution Explorer BeiiensieM neBoii kHomkoii Sourse Files, 5¢

TEM IIEJIKHYB MPaBOM KHONMKOM B KOHTEKCTHOM MEHIO BbiOMpaeM komaHay Add,
3ateM New Item...(cm. puc. 6.). B okne Add New Item ormeuaem C++ File(.cpp) u

3anostHsieM mosie Name (cM. puc. 7.)

Solution Explorer * 0O X

=

&1 proba
5 proba.voxproj. filters
(g External Dependencies
[ Header Files

Add L KT
Class Wizard... Cirl4+5hift+% :F}
Cut Cirl+x ="
Copy Cirl+C g
Paste Cirl+v g
Delete Del

Rename

i) Properties Alt+Enter

7y solution Exp...

Source Fil

E== (A
o EA |
{Mame)
Filter
Parse Fil
o File
Mew Ttem. .. Ctrl+5hift+a
Existing Item... Ctrl+D
Mew Filter
Class. ..
Resource...

Project

Puc. 6. [Tanens Solution Explorer.

Add New ltem - proba

Installed Templates Sortby: |Defau|t j | p|
= Visual C+4
e + ) Type: Visual C++
I | C++File (.cpp) Visual C++
Code Creates a file containing C++ source code
Data \ﬂ Header File (h) Visual C++
Resource
Vieb ;ﬁ Midl File (id) Visual C-++
Utlity —
Property Sheets 3 ﬁ: Module-Definition File (.def) Visual C++
@ Component Class Visual C++
@ Installer Class Visual C++
MName: |prnba|
Location: |C: 'Docuh@nts and Settings\User Mo aokymenTeVisual Studio 2010\Projects'proba'probal, j Browse. ..

Puc. 7. Oxao Add New Item

B nosiBuBIIEMCST OKHE peaKkTopa IeyaTtaeM TEKCT mporpammel. Ilepsast mpo-
rpamMma: CJIO0KEHHUE ABYX ILIeJIbIX Uuncell (CM. puc. §).
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= T TS T OFFOTL ¥ ISOmT ooy |

File Edit WView Project Build Debug Team Data Tools Architecture Test Analyze Wirl

S -H | 2@ (R 2|9~ -L-5 o 5=

proba.cpp 2

(Global Scope)
B/ fnpocTeiwaa nporpasma Ha O+
#include <iostream>
using namespace std;
Eint main(){
int a,b,c;
cout<<"input number a=";
cinz»a;
cout<<"input number b=";
cinx>b;
c=a+b;
cout<<"sum="<<c<<endl;
cinx>a;
return ;Y

Puc 8. [IporpaMma BBIYHMCIIEHUS CYMMBI ABYX LIEJIBIX YHCEI

Bo Bpems Habopa BHU3Y B okHe «Errors listy mosiBisercs: cnucok coooiiie-
HUN 00 omwuOKax, psIoM C OMIMOKOW MOSICHEHHE Ha aHTJIMICKOM SI3BbIKE, KaKOTO
oja omuoOKa (cMm. puc. 9).

g#include<iostreams
using hamespace std;
—lint maini){
int =a,;
cout<<"input nuwber a='";
cinxras
cout<<"input nuwmber b=";
cinxxh;
¢=a+h£
énut<<"sum="<<c<<endl;
cinx>a;
return 0O;}

|34

100% - last successful build?

|D There were build errors, Would ywou like to continue and run the =

- . Yes L}

@D sErrors | 1\ 0Warrings | LiJ 0 Messa I i |
B [ not show this diaslog again

@ 1 error C2059: synkax error ;) probal.cpp F 1 probal

@ 2 error C2065: b undeclared identifier probal.cpp g 1 probal

£ 4 error CF065: ' undeclared identifier orobal .con 2 1 orobal

Puc. 9. CooOmienust 00 ommOKkax KOMITHIISIIIUA

CymectByer 2 Buja OIIMOOK: OUIMOKH «Errors» U MpeAynpeskIeHUs
«warnings» (cM. puc. 9). OmuOKU THUMA «ETrrors» YKa3bIBalOT Ha SIBHbIE OLIMOKH,
0e3 uchpaBieHUsT KOTOPHIX HE OyJeT co3laH ucnonHseMbld (aitn. Omumbku Tuna
«warnings» He NPEmSTCTBYIOT CO3JaHUI0 MCIOJHsAEeMOro (aiisia, HO TaKXke JOJIK-
HbI OBITh BHUMATEIBHO M3YUEHBI, TAK KAaK MOTYT YKa3bIBaTh Ha JIOTUYECKHUE OIIHO-
KM nporpammucta. Eciau B mporpamme ecTh OMIMOKHU, MOABEIUTE KypPCOpP MBIIIU K
CTpPOKE C cOOOIIeHuEM 00 OIMMOKE U ABAXKAbl HMIECIKHUTE JIEBYIO KHOIKY MBIIIIH,
KypCOp YKaXXeT Ha CTPOKY, COJIEPHKAILYIO ATy OLUIUOKY.
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ITocne Toro Kak HaOpaau TEKCT MPOrpaMMbl B OKHE PEJAKTOpPA OTIPAB.iLs
€M IporpaMMy Ha KoMIuWsiuuio. Boiing B meHto «Debugy, 3anmycTure nyHKT «Start

debugging F5» wnu menkHuTe J€BOM KHOMKON MBIIIM HAa KHOIKE | Ha mamemn
uHCTpyMeHTOB. llociie ycTpaHeHust BceX OMIMOOK OTKPOETCS KOHCOJIBHOE OKHO,
KOTOPOE MPEJJI0KUT BBECTU UCXOJHBIC NaHHbIC input number a= v input num-
ber b= mocne BBOJIa KOTOPBIX, B OKHE MOSIBUTCS pe3ynbTaT (puc.10).

(o] x|

“\ Documents and Seltings".,makiE?a.Pﬂfiﬂlll\.DEhug\ﬂrn =_Tﬂf:§!:: at

input numbher a=?
input number h=9

sum=16
Press any key to continue

Puc. 10. KoHCOIBPHOE OKHO BBIBOJA PE3YJIBTATOB BBIYUCICHUN

Paccmotpum HaOpaHHYI0 B OKHE mporpamMmy. CHUMBOJBI «//» OTKpPBIBAIOT
KOMMEHTapui Ha OJIHY CTpOKy. Eciii KOMMEHTapuil COCTOUT M3 HECKOJIbKHUX
CTPOK, MOXHO PAaCIOJIOKUTH €ro MEXAy CUMBOJIAMH «/*» u «*/». KoMmMmeHnTapuu
He 00pa0daThIBAIOTCA KOMIUIISTOPOM U CITY>KaT JJIsl TOSICHEHUH TI0JIb30BATEIIO.

Kaxxnmas nporpamma nomkHa cogepxarsh GyHkiuo main. Jlepas purypnas
ckoOKa OoTMEUYaeT Havajao Teda main. B ctpoke int a, b, ¢; mpoucxoaut oodvas.e-
Hue nepemennvix. CUMBOJIBI 2, b U ¢ ABASIOTCS UMeHaMU nepemMeHHbIX.

Ilepemennasi — 3T0 00JaCTh B MaMSITU KOMIIBIOTEPA, T/I€ MOXKET XPAHUTh-
Csl HEKOTOPOE 3HAYEHHUE JJIsl UCIIOIb30BaHuUs €ro B nporpamme. JlanHoe oObsiBie-
HUE OMpPEACISIET, YTO MePEMEHHBIE a, b, C UMEIOT TUI JAaHHBIX int; 3TO 3HAYUT, YTO
OHM OYAYT COJIEPKATh Ueble 3HAYECHUA, T.€. LIETbIe YUCia, TAKUE KakK, HalpuMep,
7, -11, 0. IlepeMeHHBIE TOTKHBI OOBABIATHCSA C YKa3aHUEM UMEHHU U THIIA JaHHBIX
B JIIOOOM MECTE MPOTrPaMMBbI 10 UX UCTOIb30BaHuA. J[Jig 00bABICHUS TEPEMEHHBIX
UCIIOIB3YIOTCS CIACAYIOUIUE TUIIBI JaHHBIX:

Tun Pasmep B JAuana3oH 3HAYEHU
OaiiTax

char 1 Ot —128 10 127 — cMMBOJIbHBII THIT

unsigned char 1 Ot 0 10 256 — 0e33HAKOBBII CHMBOJIbHBII THII

short 2 OT1 —32768 10 32767 kopoTKOE LEJI0€ YUCI0

unsigned short 2 Ot 0 10 65535 G6e33HaKOBOE KOPOTKOE 1[eJI0€ YHCII0

int 4 OT1 -2147483648 10 2147483647 — neJioe uncjio

unsigned int 4 Ot 0 10 4294967295 - 6e33HaAKOBOE 1EJI0€ YN CJI0

long 4 CoBnajaer c int — esjioe 4ucji0

unsigned long 4 Cosnajaer c unsigned int — 6e33HaK0BOe 1eJ10€ YHCITO

float 4 Ot 1,2E-38 no 3,4E+38 — BemecTBeHHOEe YHMCJI0 OJAUHAPHOI
TOYHOCTH

unsigned float 4 Ot 0 no 7E+38 - Ge33HakoBOe Belll. YHCJI0 OAMHAPHOH TOY-
HOCTH

double 8 Ot 2,2E-308 no 1,8E+308 —Bemn. uncj0 ABOMHO TOYHOCTH

unsigned 8 Ot 0 1o 4E+308 - Ge33HaK0BOe Belll. YHCJI0 ABOWHON TOYHO-

double CTH

bool 1 true wiu false — Toruveckunii Tun

void Ilycroii THn
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Ctpoxka #include <iostream> [aeT AUPEKTHBY MPEMPOLECCOPY MOAKInS
quTh OMONIMOTEeUHbIN (paiin 1ostream.h, conepkaiuii pa3nudHbie PyHKIUU BBOJA U
BbIBOJIa. B Hatieil mporpamme 310 0ObEKTHI cin U cout.

OOBeKTHI TOTOKOB cout 1 cin BBI3BIBAIOT B3aUMOACHCTBHE MEXY MOJIb30-
BaTEJIEM U KOMIIbIOTEpOM. Oniepatop cout<<"input number a=''; neuaraet Ha K-
paHe coobuieHue input number a=. Onepatop cin>>a; TNOJIy4aeT OT MOJIb30BaTE-
7 3HA4YCHUE TepeMeHHOW a. OmepaTop npucBaumBaHus c=a+b; pacCUUTHIBAET
CyMMY TMEpEeMEHHBIX a U b U mpucBauBaeT pe3yabTaT NEPEMEHHOU €, UCTIOJb3Ys
omepanuio npucBauBaHus =. OnepaTop YUTAETCSA TaK: «C HOJAYuUaenm 3HAUYCHUE,
paBHOe a + by». Onepanus MOMECTUTh B MOTOK (<<) «3HA€T», KaK BBHIBOJUThH KaXK-
Y10 €IMHUILY JAaHHBIX. MHOTOKpAaTHOE HUCIOJIb30BaHUE OINEpalui MOMECTUTH B
MOTOK B OJHOM OIEpaTOpe HA3BIBACTCSA CUEHJICHHOU onepayueil NOMecCmums 6
nomok. B ctpoke cout <<"sum=" << ¢ << endl; TeKcT, 3aKJIFOYCHHBIN B KaBBIYKU
(sum=), medataercs 0e€3 MU3MEHEHUs, a BMECTO CHMBOJIA € TEYaTACTCs YUCIOBOE
3HAYEHHE NEPEMEHHOU ¢, endl - 3TO KOHCTaHTa, KOTOpask COACPKUT YIPABJISIOIIUN
CUMBOIJI, MIEPEBOJIAIIMNA Kypcop Ha HOBYIO CTPOKY. B omepatopax BbIBOJa MOXHO
TaKKe BBITIOIHATH BBIYUCICHHS. MBI MOTJIM O0OBbEIMHUTD JIBA MPEABIIYIINX Onepa-
Topa B oauH: cout << "sum="<<a+ b <<endl;

OyHKIMS main 00s13aTeNIbHO JJOJKHA BEPHYTh 3HAUEHUE, YTO JEaeT Ofe-
patop return 0;. 3HaueHue O roBopuT 00 YCHEIIHOM 3aBEPIICHUHU MPOTPAMMBI.
[IpaBas gurypHas ckoOka (}) B JaHHOM cllydae UHPOPMUPYET KOMIIBIOTEP O TOM,
4TO (PYHKIIMSI MAain OKOHYEHA.

B nmporpamMmmax MOTyT BBINOJIHATHCS apU(PMETHUUECKUE BHIYUCICHUS. S3bIK
C++ conmepxut apudmeTndeckre oneparuu cioxeHue (+), Bpiuutanue (-), nene-
Hue (/), ymHoxkenue (*) u BpruncieHust octarka ot aenenus (%). Ilpuopurer BbI-
MOJIHEHUSI ONepanuii Takoi ke, KaK U B OOBIYHBIX alreOpanvdecKuX BBIPAKEHUSX,
T.€. CHauaJia BBIMOJHAIOTCA YMHOKEHHE, AEJICHUE U BBRIUUCICHHE OCTaTKa OT Jielie-
HUS, a 3aTeM CJOXXEHUE W BbluuTaHue. [IpuopuTeT MOXHO M3MEHUThH, KaKk U B
OoOBIYHOI anredpe, ¢ MOMOIIBI0 KPYTJIBIX CKOOOK. ApudMeTrhyeckue oneparuu
UCIIOIB3YIOTCS KaK 0OBIYHO, KPOME JIBYX OCOOCHHOCTEM:

l. menouyucneHHoOe JIeIeHUE AAeT LENbId pe3yibTaT, T.€. €CIU Mbl JEeIUM
1[eJI0€ YUCJIO Ha 1IeJI0€ pe3ybTaT OyJIeT LIeJIbIM; HallpuMep, BbIpaxeHue 7/4 paBHO
1, a Beipaxkenue 17/5 paBHo 3. 3ameTuM, 4TO JM100as IECATHUYHAS YacTh MPU 11EJI0-
YUCJICHHOM JICJICHUH MPOCTO OTOpachiBaeTcs (T.€. YCEKaeTcs) — OKPYTJICHUE He
MpOU3BOUTCS. ECiii Mbl XOTUM MOJIYYUTh B PE3YIbTATE YUCIIO C IPOOHOM YaCThIO,
TO TIOCJI€ OJTHOTO M3 YUCEJ JOCTATOYHO MOCTAaBUTh 3HAK TOYKY; HAIpUMED, 3aIlu-
cath 7/4. u nonyuuTth pe3ynbTaT 1.75 unm pesynbtat ot 17./5 Oyaet pasen 3.4.

2. omepanus BBIYHACIEHHSI OCTaTKa % HCHOJIB3YETCS TOJBKO IS LEJBIX
qucell, /Ui BEIIECTBEHHBIX YMCeNl ucnoiib3yeTcss QpyHkuus fmod, o KoTopoi Bbl
y3HaeTe Hke. BolpaxkeHne x % y JaeT oCTaToK OT JeJeHus X Ha y. Takum oOpa-
30M, 7 % 4 paBHo 3; 17 % 5 paBHO 2. DTa onepanus UCMOJIb3YETCs IS ONpeesie-
HUS KPATHOCTHU, YETHOCTHU, HEYETHOCTH.

JI7st UCTIOJIb30BaHUS PA3IMUHBIX MaTeMaTUueCKuX (DYHKIUN claeayeT Mmoj-
KJIFOUNTh OMOJIMOTEKY BCTPOCHHBIX MaTeMaTHueckux (pyHkiuii #include <cmath>
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DyHKIUA JlelictBue

sqrt(x) Jx

log(x) In x

pow(x,) i

fmod(x,y) OCTATOK OT JieJieHHs X Ha “y” (17151 BEIIECTBEHHBIX YHCEII)

fabs(x) x|

log10(x) lgx

ceil(x) OKpyTJIsieT “X” 0 OJMKa|Ilero Mesoro, He MEHbIIEro X,
ceil(9.2)=10.0

floor(x) OKpYTJsieT “X” 10 ONuKanIero 1eoro, He MPEBHIIIAOIIETO
“x”, floor(9.2)=9.0

exp(x) e

sin(x), cos(x), TpUTOHOMETpUUecKue QYHKIMU SinX, COSX, tgx, arctgx

tan(x), atan(x)

Heo6x0auMO BBIMOJHUTH HUXKECTEIYIONIUE 3alaHus JIJIi CAMOCTOSITEINb-
HOM paboThl Ha OBM. Pe3ynbTarhl BRIMOJHEHUS 3aJJaHUN BCEX JIaDOPaTOPHBIX pa-
00T ohopMuUTE B TETPAJIU B CIEIYIONIEM HOPSIAKE:
1) JlaboparopHas pabota Ne, 2) ycioBue 3ajauu, 3) UCXOJHbIE AaHHBIE, 4) OI0K-
cxeMbl (0003HAYECHUS DJIEMEHTOB OJIOK-CXEM IpEeACTaBiCHBI B mpwi. 1.), 5) kon
MporpaMmsbl, 6) pe3yJabTaThl BHIYUCICHUN.

3aganus 1 CAMOCTOATEIbHOM PadOThI

1. an pagnyc OKpYKHOCTH. BBIUHCIUTE JIMHY OKPYKHOCTH U IUIOIIAAb
Kpyra.

2. JlaHbI 2 KaTeTa NpAMOYTOJbHOTO TPEYrojdbHUKa. HailTu runorenysy u
IJIOIIAJb TPEYTOJIbHUKA.

3. Haiitu nomaap KOabla, BHYTPEHHUN painyc KOTOpPOro paseH 20, a
BHEITHUN — 3aJJaHHOMY 4HCIy 1 (1>20).

4. JlaH®l X, y, z. Beruucnuts a, b, eciau

'\/ _1 _'\3, —(x+
a= > ; |2y|, b = x (arctg z+e( 3))
1+x7+y7
2 4

5. Haiitu nioniaas paBHOOOYHOM Tpanenuyu ¢ OCHOBAaHUSIMU a U b U yriioMm
o ipu OoJbieM ocHOBaHuM a. (IIprumeyanue: yriibl KOMIUWISTOP MPUHUMAET B pa-
JMaHax).

6. V3BeCTHBI IIIMHBI TPEX CTOPOH TPEYTrOJIbHUKA. BEIYMCANTE €ro rmionaisb.

7. Jlanbl nBa nenbix yncia. Haiftu cpeanee apudMeTHIeCKOEe ITUX YHUCEIT U
CpeHEee reOMETPUUECKOE UX MOAYJIEH.

8. Bpruucnoutsk paccrosinne mexay aAsyms Toukamu X1,Y1 u X2,Y2.

9. JIaHO YeThIpEX3HAYHOE LIEJIOE YUCTIO X.

Onpenenuts udpeI YUCIa.

OTBeT BbIIATH B BUJE, HAIIPUMED:

7 — thousands; 3 — hundreds; 4 — tens; 6 - ones
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JlaGoparopHasi pabora Ne 2

B nepBoit naboparopHoii paboTe Mbl paccMaTpUBaliu JUHEHHBIE (TIOCIe-
JIOBaTEIbHBIE) aITOPUTMBI, T/i€ ACHUCTBUS UAYT MOCIETOBATENLHO OJUH 3a JPYTUM.
Ecnu xe mepen HaMu CTOWT BBIOOP BBIMOJTHEHUS PA3THUYHBIX ACHCTBUM, HUCIIOJb-
3YIOTCA Pa3BETBISIIOIIMECS aNTrOpUTMBI. [IporpammMa B 3aBUCMMOCTH OT BBINIOJIHE-
HUS JIOTUYECKOTO YCIIOBUS 00s3aTEIbHO JO0KHA MOUTH MO OAHOW U3 BeTBeu. On-
HOM M3 aJbTEPHATUB MOXKET U HE OBITh.

yCIIOBUE

4
4| AnbrepHarusa 1 AnbrepHaruBa 2

| |
7 .
Jlnst peanu3zanuy pa3BETBISIIONIMXCS aJTOPUTMOB HCIOJIB3YETCSL YCIIOB-
HbIl onieparop “if”’. Oneparop “if” umeer aBe PopMbI 3anUCH:
1) if (<ycnoBue>) <omepartop>;
2) if (<ycnoBue>) <omeparopl>; else <onepaTop2>;
Paccmotpum nepssiit Bup if (<ycioBue>) <omneparop>;
[IpoBepsieTcs yciioBue, €Clii OHO HCTUHHO, TO BBINIOJHAETCS “‘onepaTop’,
MHaue MmporpaMma UaeT Jajiee BHU3 MO TEKCTY.
[Tpumep: JlaHo BemecTBEHHOE Ynciio. Eciin OHO OTpULIATENBHO, TO BBIBECTU €0
abCOJTIOTHOE 3HAYEHHE.
#include <iostream>
#include <cmath>

using namespace std; "

int main() {

double a;
cin>>a; 0
if (a<0)

cout<<fabs(a)<<end]; "

return 0;}
Teneps paccMOTpUM BTOPOM BUJT
if (<ycnoBue>) <omeparopl>; else <onepatop2>;
ITIpoBepsieTcs yCnoBHE, €CJIM OHO UCTUHHO, TO BBIMOJIHSAETCS “‘omepartopl”,
VMHA4€ BBITOIHAETCS «ONEpaTop2», 1ajiee mporpaMma UIeT BHU3 [0 TEKCTY.
ITpumep: lanbl 1Ba 1enbix yncia. Beisectn
HAaNMEHBIIIEE U3 HUX.
#include <iostream>
using namespace std; "
int main() { int a, b;
cin>>a>>b;
if(a <b) cout<<’minimum="<<a<<endl;

else cout<<’minimum="<<b<<endl,
return 0;}

Hawano

:
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BONBIIMHCTBO OmepatopoB si3bika C++ B COOTBETCTBHU C CHHTAKCHCO R
MOT'YT BBIOJHUTH TOJBKO OJUH omepaTop. B ciiyyae eciau mo ycrnoBUiO 3a1ayu
TpeOyeTCsl BBHIMOIHUTh HECKOJIBKO OMEPAaTOPOB, OHU JOJKHBI OBITh 3aKJIFOYEHBI B
dburypubsie ckoOku {}. Omnepatopsl uayime nocie Oioka if, 3axaouéHHbIe B GU-
rypHbIE CKOOKH Ha3bIBAlOTCA ~TesioM” oreparopa if.
Nmeetcs 6oiee KOpOTKUI crioco0 3amucu yCI0BHOTO OnepaTopa:
(<ycnoBue>)?<omneparop 1>:<omepartop2>;
[IpoBepsieTcs yciioBue, €Clii OHO HCTUHHO, TO BBINOJIHSETCS “oneparopl”,
nHaue “omeparop2”. IlpumeHeHne MaHHOTO OomepaTopa MPUBOJIUT K MOJYYCHHIO
0oJiee KOMIAKTHOT'O MAIllIMHHOTO KO/JIa.

[Tpumep:
JlaHbl 2 1eHCTBUTEIIBHBIX YHUCIIA. ( Hauwano )

Haiit HanbGoplee U3 3TUX 2-X YUCEJI.
#include <iostream>

using namespace std; e

int main() {
double x, y, max;
Cin>>x>>y: max=x max=y
max=(x>y)?x:y; |
cout<<’max="<<max<<endl; v
return O; max

JInst 3amucu yCIIOBHUSL MCHOJIB3YIOT JIOTMYECKHE omepanuu: >(0osblie),
<(Mens11€e), >=(00JblIE UK PAaBHO), <=(MEHbIIIEC WJIH PaBHO), = =(paBHO), !=(He
PaBHO) U JIOTHYECKHUE ornepaTopbl && (Jloruueckoe u), || (moruueckoe uim), ! (o1-
pulianue). Y cioBUe MOXKET NPUHUMATh 2 3HaueHus: true(uctuHa) uiu false(moxn).

Jlist onpenesnieHUs: UICTUHHOCTH CJIOKHOTO JIOTHYECKOTO YCIOBHUS (BbIpa-
KEHUS), 3alIMCAHHOTO C MOMOIIBIO JIOTHUYECKUX ONEepanuid U OrnepaTopoB, MpUMe-
HseTcs TabyuIa UCTUHHOCTH, re | —uctuna (true), a 0 — noxs (false).

Tabnuia ICTUHHOCTH

X y | x&&y | Xy Ix
0 0 0 0 1
0 1 0 1 1
1 0 0 1 0
1 1 1 1 0

Jlornueckuit oneparop “&&” (M) Ma€T UCTUHHOE 3HAUYECHHUE JIOTMUYECKOTO
BBIPAKEHUS TOJBKO B TOM ciydae, Korja oda onepasjia 3Toro oneparopa sBIsIFoT-
cs uctuHHbiMU. Hanpumep: if ((x==5)&&(y==5)) — 3T0 BhIpakeHue Oy/I€H UCTUH-
HBIM TOJIBKO B TOM Clly4ae, Korjaa X=> u y=95.

Jlornueckuit oneparop ““|” (unu) maét UCTUHHOE 3HAYECHHUE JIOTMUYECKOTO
BBIPAKEHUS B TOM Ciydyae, Korja XoTs Obl OJMH M3 ONEpaHJ0B 3TOr0 olepaTropa
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sBistercst uetrHEbM. Hampumep: if ((x==5)||(y==5)) — 3T0 BbIpaxkeHHe OyIeH n
TUHHBIM B TOM CJIy4ae, Korja Wik X=5 Wid y=35.

Jloruueckue omnepanuu Tak e Kak U apu(MeTHdecKue oneparuu UMEroT
MPUOPUTET BhINOIHEHUs. Jlornueckue onepanuu (>, <, <=, >=) UMEIOT O0JbIIUN
MIPUOPUTET, YeM Jiornueckue onepatopsl (!, ||, &&).

[Tpumep ucnonp30BaHusl JOTUUECKUX OMIEPATOPOB:
Jaubl 3 nedcTBUTENBHBIX 4Kcia. [[poBepuTh MpaBUIBHO JU BBIMOJHAETCS Clie-
yIolee COOTHoIIeHue: a<b<c;
#include <iostream>
using namespace std;
int main() {

double a, b, c;

cin>>a>>b>>c;
if ((a<b)&&(b<c))
cout<<’Yes”’; i

A A 4
else i No / i Yes
cout<<’No”;
return 0;} Pl
(e

Onepatop MHOKECTBEHHOT'O BbIOOpa “switch”

B HekoTOphIX ciydasx UCMOJIb30BaHUE orneparopa “if” MOXeT NpuBecTU K
BO3HUKHOBEHHUIO KOHCTPYKIIMI C OOJBIIMM KOJUYECTBOM BIIOKEHHM, YCIOXKHSIIO-
IIUX BOCIPUATHE MTporpaMmbl. JJist pereHus: 3Toil mpoOaeMbl MPEeyCMOTPEH OIle-
patop ‘“switch”, KOTOpBIi MO3BOJISET paccCMaTPUBATh CPa3y HECKOJIBKO YCIOBUH.
switch (<BeIpaxkenue>) {
case <mepBO€ 3HAYEHUE™: <omeparop>; break;
case <BTOpPO€ 3HAUYCHUE™: <omeparop>; break;
case <n-oe 3HaueHHe>: <oreparop>; break;
default: <onepatop>; break; }

Bripaxenue, 3aganHoe B ckoOkax omeparopa “switch” cpaBHHBaeTcst co
3HAYEHUSIMH, YKa3aHHBIMH 3a omneparopamu “‘case”. B ciaydae coBmaaeHus 3Hade-
HUW BBIPA)KEHMUSI, BBITIOTHSAETCSA ONEPATOP B CTPOKE COOTBETCTBYIOUIETO OMepaTopa
“case”. ByayT BBIOJNIHATHCA BCE CTPOKHU MPOrPAMMBI MOCJIE BHIOPAHHOI'O ONEpPaTo-
pa “case” 10 TexX mop, Moka He 3aKOHYUTCS Teo OJioka oneparopa “switch” unu e
noBcTpeyaerca onepatop “break”. Brimonnenue omneparopa “break” mpuBoguT K
BBIXO/y W3 omepatopa “switch”. Eciu “break” oTcyTcTBYyeT, TO ynpaBieHHE Mepe-
naéTcs clenyrolleMy onepatopy “case” wiu onepatopy “default”. Eciu vHu omnHo
W3 3HAYCHUW OMEepaTopoB ‘“‘case’” HE COBIIAAAET C BBIPAKEHHEM, TO BBIINOJIHIIOTCS
CTPOKHU MpOTpaMMbl, cTosiue nocie omneparopa “default”. Hamuuue omeparopa
“default” ne obOs3aTenbHO. B ciiyyae ero oTCyTCTBHSI U HECOBIA/ICHUS BBIPAKECHHUS
HU C OJIHUM W3 3HAUCHUM, Oy/IET BHIMIOJHEH ONEpPaTOp CTOALIMN Mociie OJoKa ore-
patopa “switch”.

[Ipumedanue: BbIpakeHUe oreparopa switch MOKET OBITh TOJBKO IEIOYHC-
JIEHHOT'O THUIIA WM THIA char.

Hauamno

A 4

a,b,c
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ITpuMep: HanKCaTh IPOrPaMMy, KOTOpasi 110 BBEAEHHOMN OLIEHKE OIpee. i3
€T cTaTyc yuamierocs. Pemum 3anauy 2-mMs cnocobaMu Jijisi CpDaBHEHUSL.

[Iporpamma ¢ ucmoJsib30BaHHEM BIIOXKeH- | [Iporpamma ¢ ucmosib30BaHieM orneparopa switch
HBIX KOHCTpyKIMii if/else
#include <iostream> #include <iostream>
using namespace std; using namespace std;
int main() { int mark; int main() {
cout<<”Enter mark — *; int mark;
cin>>mark; cout<<”Enter mark - ”*;
if (mark= =5) cin>>mark;
cout<<”Excellent\n”; switch (mark) {
else case 5:  cout<<”Excellent\n”; break;
if (mark==4) cout<<’Good\n”; case 4: cout<<’Good\n”; break;
else case 3:  cout<<”"Satisfy\n”;  break;
if (mark==3) cout<<”Satisfy\n”; default:  cout<<’Bad\n”;
else cout<<’Bad\n”; }
return 0; } return 0;}

Beimonnute Ha DBM 1 0opMuUTh B TETpaau 3adaHus sl CAMOCTOSTENIBHON pabOTHI.
3agaHus AJs CaMOCTOATEIbHOI padoThI
1. Jlano nmeiicTBuTenbHOE yucio a. Berunucnuts f(a), ecinu
0 npu x<0,

f(x)=<x>—-x mpu 0<x<1,

2 : 2
X —Sm X 6 ocmailbHbvlX caydasix

2. Jlaubl AeiicTBUTENbHBIC YUCIa a, b, c. HailTu KopHU KBaipaTHOTO
YpaBHEHUS ax’+bx+c=0, B POTHBHOM Cly4ae OTBETOM JIOJKHO CIIYXKHUTh CO00-
LICHHUE, YTO KOPHEN HET.

3. JlaHbBI IEVCTBUTENbHBIC YUCTA X, Y, Z. BBISICHUTB, CYIIECTBYET JIU TpE-
YTOJIbHUK C JJIMHAMU CTOPOH X, Y, Z.

4. Jla"bl TpU NEUCTBUTEIBHBIX YKciia. BO3BECTH B KBaJIpaT T€ U3 HUX,
3HAYEHUSI KOTOPBIX HEOTPULIATEIbHBI.

5. Jlanbl nelicTBUTENbHBIE YKclia. BoiOpaTh U3 HUX, T€ KOTOPbIC IPUHA/I-
Jexat uarepsany [1,3].

6. Jlanwl neiicTBuTenbHbIC yncia X U 'y (x!=y). MeHbliee u3 HUX 3aMe-
HUTb MOJTYCYMMOI! 4Kcell, a 00JbIIee — YIBOCHHBIM MPOU3BECHUEM.

7. Ecuu cymma 3 NEeWCTBUTENBHBIX YHCEN X,Y,Z <l, TO HAUMEHBIIIEE U3
ATUX YUCEII 3aMEHUTH MOJYCYMMOU ABYX APYTUX, B IPOTUBHOM CJIy4ae 3aMEHHUTh
MEHBIIEE U3 X U Y MOJIYyCYMMOM JBYX OCTABIIMXCS 3HAYCHUM.

8. IIporpamma 3amnpammuBaet y noJjib3oBareiis «Ckoibko Bam 1et?» . Bl
BBOJUTE MOJOXKUTEIbHOE uncio 10 100. [Iporpamma nomxHa BbLAATh MOJHBIA OT-
BeT « Bam X (uiu €T Wiy roja Wiv rop).

9. JlaHBI IEMCTBUTEIILHBIC YKCIA a, b, C.YIBOUTH 3TH YHCIIa, SCIIH
a>b>c, U 3aMEHUTh X A0COIIOTHBIMU 3HAYEHUSIMHU, €CJIU 3TO HE TaK.

10. Jlano nHatypanbHOoe 4ucio n (n>9999). SBnsercs nau 3TO YUCIO Ma-
JUHIPOMOM (TIEPEBEPTHILLIEM) C YIETOM YEThIpeX Iu(dp, Kak , HaIpUMep, Yucia
2222, 6116, 0440 u T.1.
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JlaGopaTtopHas paGora Ne 3
OnepaTopbl HUKJIA

OrnepaTopbl IUKJIA UCTIONB3YETCS JUIsl OpraHU3ali MHOT'OKPATHO MOBTO-
psAronMxcs aerucTpuit. JIro00M MUK COCTOUT 3!

- TeJa UUKIa, T.€. ONEPATOPOB MOBTOPSAIOIINXCS HECKOJIBKO pa3;

- HaYaJIbHBIX 3HAUCHMI,

- MonuduKau (MI3MEHEHUs ) MapaMeTpa UKIa

- POBEPKH YCIOBUS MPOJOJHKEHUS [IUKIIA.

OnuH npoxoj uukia HazbiBaeTcs urepauueil. B C++ nnsg ygoOctBa, a He
M0 HEOOXOJIMMOCTHU CYILIECTBYET TPU TUIA ONEPATOPOB IUKIIA. ITO ONEPATOP IUK-
na ¢ npenycioBueM while, onepatop nukia ¢ moctyciosueM do/while u onepartop
nukia for. [locTaBneHHy0 3aa4y MOXKHO PEHIUTH JIOOBIM U3 HUX. PaccMoTpum
UX ToapoOHee.

Oneparop nukia ¢ npeayciaosuem “while” onpenenser neiicreue, Ko-
TOPOE JOJKHO MOBTOPSITHCS, MOKA YCIOBUE B CKOOKaxX OCTaeTcs MCTUHHBIM. Ecnu

YCJIOBHC IIPHU IICPBOM KC IIArc J0KHO, TCIIO IUKJIA HC BBIIIOJIHHUTCA HH Pa3y.
\ 4

Ha4daJIbHbBIC 3HAUYCHU A

IIPOBEPKA yCIOBUS

OTIEpaTOpPHI

v

Moau(UKaIUs apaMerpa UKIa

Il

dopMa 3anucH oreparopa:
while (< ycnoBue>) { <omeparopsr>};
[Tpumep: Beruncauth 3HaUeHUS] PYHKIIUH y=x2+5, ecmu x€[0,5] ¢ marom 1.
#include <iostream>

using namespace std; L EN L
int main() { -
nt x,y; KT
x=0; -
while (x<=3) ¢
1 .m
y=x*x+5;
cout<<’x="<<x<<"y="<<y <<endl; y=x*utS;
X++;
} '
/ X, ¥ /
return 0; } 1
17 -
!
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I[Ipy UCTIOJIB30BAHUK ONEPATOPa MUKJIA ¢ mocTycaosreM “do/while” y&
JIOBUE MPOBEPSAETCS IOCIE BBINOJHEHUS TeJla LUKIIA, 3TO TAPAHTUPYET BBINOJIHE-
HUE [IUKJIA XOTs Obl OAUH pa3, 1aKe €CJIHU YCIOBHE BCETa JOXKHO.

Ha"9alEBEHEIE
JHaYEHHA

|

ONERATORE

v

MoTHQHEAIHA
OapaMeTha THEIA

OpCEEREA
YCLNOEHA

®dopma 3amnucu oneparopa IukIa ¢ nocrycioBueM “‘do/while”:
do
{<omeparopsr>}
while(<ycnosue>);
[Tpumep: BrruncnuTe nponsBeneHre Henbix yucel ot 1 1o 5.

g amespace (amazo )
using namespace std; HAYAJI0

int main() {
int p, 1; p=1;i=1;
p=1; 1=1; N
Co ,,
i+t pP=p*i;
} while (1<=5); 7
cout<<p<<endl;
return 0; i+t
h

Omnepatop muka for pabotaer cneayroum oOpa3oMm:

1) IlIpucBauBaercst HAa4AIbHOE 3HAYECHHUE CUETUUKY IIUKIIA, T.€ HHUIIUAJIU-
3UPYETCS CHETYMK [IUKIIA.

2) Brmmonusiercs npoBepka 3HaueHus cuétuuka. Eciam pesynbrar mpo-
BEPKH PaBEH 3HAYEHHIO ‘true”, TO CHavaja BBINOJHAECTCA TEJIO LHKIA, a 3a TEM
oneparus HaJ CYETYMKOM (ITpUpallleHUEe, YMEHBIIICHUE U T.[1.).

18
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dopmMma 3anucu oreparopa UK

for (<uHMLIManu3anus _CU€TUNKA™>;<MpOoBEepKa™>;<omeparus HaJ_CYETUYUKOM>)
OMepaToOPHI;
[Tpumep:

[}

Breraucnute 3HadeHue GpyHkouu YV = 2x* JUISL BCeX 3HAUCHUH “X” B JMAIA30HE X €
[a;b], Tae a- HIWKHSAA rpaHUIla AUama3oHa, b- BEpXHssA rpaHuUIIa TUaIla30Ha.
#include <iostream>
#include <cmath> Hauauno
using namespace std;
int main() {

!

< QI‘

A
mnt a,b,x; / 4
cin>>a>>b; ]
9 =a, K
for (x=a; x<=b; x++) orren
{ A 4
y=2 * pow ( X, 2); y=2x"
cout<<"y="<<y<<endl;
} \ 4
return 0; f y ;
b

MHoOXeCTBeHHAST HHUITHATN3AIMS CYETIMKA THKIa for

CuHTakcHC omepaTopa IHKiIa for mo3BoNsSeT HHUIMATU3HPOBATh HECKOIIb-
KO TIEPEMCHHBIX CUETUMKOB, IIPOBEPATH CIOKHOE YCIIOBHE MPOJOJDKCHUS ITUKIIA U
ITOCJICIOBATEIFHO BBITOTHATHh HECKOJIBKO ONEpanuil HaJl cuéTynKaMu nukiIa. Eciun
MIPUCBAMBAIOTCS 3HAYCHHUS HECKOJIBKUM CUETUYMKAM HITM BBITIOJIHSIOTCS OIEPAINH C
HECKOJIBKUMH CUYETUMKAMH, TO OHH 3alHCBHIBAIOTCS IOCIICIOBATCIBHO, M Pa3Ieis-
IOTCSI 3aIIATHIMH.
for (1=0, j=0 ;i<3 && j<3; i++, .<++ ) cout<<i<<j<<endl,

/.

Omnepanus HaJl CYETUUKOM

Wannumannzamus [IpoBepka

yCIJIOBHSI

Pe3ynbTaTom 3TOr0 hparmeHTa nporpaMmsbl OyA€T BHIBOJ] YHCEN B BUJIE:

00

11

22

Bnoxxeunnsie mukisl “for”

[y, OpraHu30BaHHBIN BHYTPH TeJla IPYroro IUKJa, Ha3bIBAE€TCS BJIO-
KEHHBIM LIUKJIOM. B 3TOM cilyyae BHYTpEHHHI [IUKJI MOJIHOCTHIO BBHITIOJIHSAETCS Ha
KaXXJI0M uTepanuu (1are) BHEIIHEro [UKJIA.

for (1=0; 1< 2; i++)

for (j=0;j <2; j++)
cout <<1<<j <<endl;
19
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Pe3ymbTaToM 3TOro (hparMeHTa IporpaMMbl OyIeT BBIBO YHCEI B BUIC: X

00

01

10

11

20

21

CuéTuuK IUKIJIAa MOXKET ObITh KakK 1E€JI0T0, TaK U BEUIECTBEHHOrO TUMa. B
KQueCTBE BBIPAKEHUS W3MEHEHHUS CUYETUMKA ILHMKJIA MOXXET OBbITh HCIOJIb30BAHO
CJI0KHOE apu(PMETUUECKOE BhIpAKEHUE.

for (1=0.5; 1<100; 1/5+10)

Cunrakcuc 1ukia “for” mo3BoJisieT ONpeaeNsaTh CUETUUK IIUKIIA OJJHOBpE-
MEHHO C €r0 MHULINATU3alUECH.

for (int 1=0; i<5; 1++)

Boinonnute Ha DBM 1 opopMuTh B TeTpaau 3a1aHust JUisi CAaMOCTOSITEIb-
HOM pabOoTHI.

3agaHus 1J1 CaMOCTOATEIbHO padoThI

1.Beraucauts 3HaueHue GyHKIUU Y = 2X 415 MIpU X U3MEHSoImeMcs oT 1
1o 20 ¢ marom 0.5.

2. Bouucauts 3Hauenue GpyHkmuu Y = 0.8x — sinvx 0.1 IIPY X U3MEHSIO-
miemMest ot 0 go 16 ¢ marom 2.
3. BoluncauTh 3HaueHue GyHKIUH

asin((i2 + 1)/ n), npu sin((i2 + 1)/n)> 0
cos(i+1/n), npu sin((i2 + 1)/n)£ 0

a=0.3, n=10, 1 usmensaercsa ot 1 mo 10 ¢ marom 1.
4. BpaucauTh 3HaUYCHUE )YHKIHH

b

a+ —+ cos x, npu x < 2
X
e

a+ b

S =3 ——, npu x >6
x +1
e’ +sin x, npu 2 < x<6

a=2.6, b=5, x uzmensercst ot 0 1o 10 ¢ marom 0.5
5. Haiitu cyMMy 1 IpOU3BEAEHHUE OCIEN0BATENBHOCTH 10 LEIBIX Yncen
ot 1 no 10. Ucnonw3oBare onepatop do...while

1L
6. Breruucauts 1 2 3 100~ .

Ucnonb3oBate omneparop while

20
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7. [ano neuctButenpHOE yncio a. Haiitu cpenu dncen

1, 1+l, 1+l+l,...
2 3 nepsoe Gombiuee a. Mcnons3oBarek omeparop do...while

8. JlaHbI HaTypaJbHOE N U IEUCTBUTENBHOE X. BEIUMCINTD

. .2 - n
SInx +s8m” X +...+8mM" X HcnonszoBaTh omnepartop for.
9. Jlano HaTypaibHOE N. BBIYKCINTE:

1 1 1
a () (4 5) % ()

1 1 1
- + — - +..+— - - .
sinl sinl+sin2 sinl+sm2+...+smn’

C. \/2+\/2+...+\/5; n -KOpHEU

cosl*cos1+cos2 N *cosl+0032+....+cosn

sinl sinl+sin2  sinl+sin2+...+sinn
10. Jlano Harypanbhoe n. Haiitn 1 1 + || | rae
x1=y1=1; x=0.3%x.1; yi=X;1+Yyi.1, 1=2,3,... Hcnonb3oBath omepatop do...while

11. (ITecus «/IBeHanuathe qHeW poxaecTBay) Hanumure nporpammy, uc-
MOJIB3YIOIIYI0 TTOBTOPEHUE U CTPYKTYphI switch fyist meuatu Tekcra necHu «JIBe-
HaJUaTh JHEU poxkiecTBay. OHA CTPYKTypa switch JoKHA HUCTONB30BATHCS ISt
neuyatu nHs («IlepBoiity, «BTopoi» u T.4.). pyras ctpykrypa switch nomkHa uc-
MOJIb30BATHCS JJIsI IEYaTH OCTaJIbHOM YacTH Ka)XJOTo KyIuieTa (BO3MOXHO MpOIIe
UMETH JIeJI0 ¢ 00Jiee 3HAKOMOM TEeCHEHN TOTo K€ TUNa «J/{BeHalaTh HETPUTATY).

12. PaccunraiiTe 3HaYE€HUE T HA OCHOBAHUU O€CKOHEYHOTO psija
n =4-4/3+4/5-4/7+4/9-4/11+...

CKoJIbKO 4JIEHOB psija MOTpeOoBasioch sl mojiydeHusi 3HadueHus 3.147 3.1417
3.14157 3.14159?

13. Hanumure nporpaMmy, KOTOpasi YUTAET NATh YUcen (Kaxaoe Mexay 1
u 30). [Ins Kaxxa0ro mpoCUYUTaHHOTO YUCia Ballla MporpamMma J0JKHA HareyaTaTh
CTPOKY, COJEPKAIIyI0 COOTBETCTBYIOLIEE YMCIIO CMEXKHBIX 3Be3nouek. Hanmpumep,
€CJIM Ballla MporpaMma npousia Yuciio 7, OHA JIOJDKHA HameyaTaTp *# st

14. Hanumure nporpaMmy, KOTopas HamedaTaeT clienyromuii pom0O. Boi
MOXETE HCIOJIb30BaTh OMEPATOpPbl BHIBO/A, KOTOPHIC MEUATAIOT WA OJHY 3BE3-
nouky (*), wam oauH mpoOen. MakcuMallbHO HCHOJIB3YHTE MOBTOpPEHUE (C BJIO-

EHHBIMU CTPYKTypamu for) ¥ MUHUMU3UPYWUTE YHUCIIO ONIEPATOPOB BBHIBO/IA.
*
sksksk
sk skosk
keskosk skskokok
sk skosk sk skosk sk skosk
keskosk skoskoskok
sk skosk
sksksk
*
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JlaGopaTropHas padora Ne4
OnHoMepHBbIE MACCHUBBI

MaccuB — Ha0Op OJHOTHUITHBIX OOBEKTOB HMMEIOIIMX OOIINee UMS U OTJIH-
YaIOIIUXCAd MECTOMOJIOKEHUEM B 3TOM HalOope. DJIeMEHThl MacCHMBa 3aHUMAIOT
OJINH HENPEPBIBHBIN yYaCTOK MaMITH KOMIIBIOTEPA M PACIOIAraroTCs MOCIEA0Ba-
TEJIBHO JIpyT 3a apyrom. Hymepamus snemeHTOB B MaccuBe HaumHaetcs ¢ 0 u 3a-
KaH4YMBAETCs n-1 371€EMEHTOM, TA€ N-KOJIUYECTBO 3JIEMEHTOB MAacCUBA.

C++ B oTiIMumMe OT APYTUX SI3BIKOB HE 3aMpellaeT 3aluch B JTI000H y4acToOK
MaMsITH, MMO3TOMY MPOrPAMMUCTY CaMOMY HAJIO CJIEAUTh 3a T€M, YTOOBI HE MpPO-
M30I1IEN BBIXOJ 33 FPAHUIIbI MACCHBA, TAK KAaK 3TO MOXKET MPUBECTH K MPEKpalie-
HUIO paOOThI ONEPAIMOHHON CUCTEMBI.

CUHTaKCHC ONKMCAaHUSI OTHOMEPHOTO MaCCHBA:

<Twum sneMeHTOB MacCuBa™> <HUMSl MACCHUBa>[<KOJHWYECTBO IJIEMEHTOB>];
Hampumep: int a[5];

MaccuB U3 5 HEOYHCIIEHHBIX 3JIEMEHTOB, UMs MAaCCUBA — a, 3AHUMAET HENPEPHIB-
HBIN ydacToK namsatu pazmepom 20 6alToB, Hymepalus HaunHaeTcs ¢ 0 u 3aKaH-

yuBaetTcs 4.
a ..
- oy
| a[0] | a[1] | a[2] | a[3] [ a[4] |
DA S N S N
46 46 406 46 46 y
2006

OIHOBPEMEHHO C ONMMCAaHUEM MAaCCHBa MOXXHO MHHUITMAIM3UPOBATH €0 AJIEMEHTHI.
1) inta[5]={5,8,1,3,2};
2) inta[]={5,8,1,3,2};
Bo BTOpOM cilydyae KOMOWISTOP caM OMPEIETUT KOJUYECTBO IJIEMEHTOB
MaccHBa MO CIUCKY 3HAYEHUN U BBIJIETUT COOTBETCTBYIONIEE KOJTUYECTBO MAMSITH.
Taxoke 3JIeMEeHThI MAaCCHBA MOKHO MHUIIMATU3UPOBATH CJIEAYIOIIUM 00pa-
3om: a[0]=5; a[l]=8; u T.1.
J171st paboOThI C MacCUBaMU UCIIOIB3YIOTCSI ONIEPATOPHI IIUKIIA.

for (1=0; i<5; 1++) cin>>a|[i1]; //BBOJ1 MaccuBa
for (1=0; i<5; 1++) cout<<al[i]; //BbIBO MaccuBa
CraHgapTHBIC aITOPUTMBI 00paOOTKH OTHOMEDPHBIX MACCHBOB

1: [Tonck CYMMBI U IPOU3BEIEHHs MACCHBA!
#include <iostream>
using namespace std;
int main() { int A[5], Sum=0, P=1.i; Smell SRl

for (1=0;1<5;1++) cin>>A[1]; v

for (1=0;1<5;1++) { / R /
Sum+=A[i]; P*=A[i]; }

cout<<’Sum="<<Sum<<"\nP="<<P<<endl; v

return 0; } =15 s, P

v v

Sm:{”:‘é?[i] Eouen
9 P#=Ai] { j
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2. Ilonck MUHMMAJIBHOT'O 3JIEMEHTA MacCHUBa:

#include <iostream>
using namespace std;
int main() {
int A[100], n, 1, min;
cin>>n;
for ( 1=0; 1<n; 1++)
cin>>A[i];
min=A[0];
for (1I=1; i<n; 1++)
if (A[i]<min)
min=A[i];
cout<<min<<endl;
return 0;

}

3. Ilouck MmakcuMaJIbHOTO
3JIEMEHTA MAaCCHUBA:

#include <iostream>
using namespace std;
int main( ) {
int A[100], n, 1, max;
cin>>n;
for (1=0;1<n;1++)
cin>>A[1];
max=A[0];
=1;
do {
if (A[1]>max)
max=A[1];
I++;
while (i<n);
cout<<max<<endl;
return 0; }

/ Al =0n —V

v

min=A[0];

min

G

min=A[1]

/ n,ﬁ[i];i-lil,n—d/
v

=1

max—=4A[0]

Aff]>max

Q

Al

tnax=.

1<n

JIByMepHbIe MACCUBBI

' | .

Komen

Bpimie Mbl paccMOTpesn OJHOMEPHBIE MAaCCUBBI, TAKXKE CYIIECTBYIOT MHO-
roMepHbie MaccuBbl. Hanpumep, aABymMepHbIil MaccuB int v[3][7] MoxHO npesacTa-
BUTh KaK TPU MaccHBa THUIIA int 10 7 3IEMEHTOB B KaxJ1oM. [IpencraBum ero B BU-
JI€ MaTpULbl pa3mepom 3x7:

0-oit 1-p111 2-oi 3-uit 4-p1i1 5-p1i1 6-o0it

cToJI0EI] croJiber | cronber | croioer] | croi0er | croyider; | croader
0-as crpoka | v[0][0] v[O][1] | v[O][2] | v[O][3] |v[O][4] | v[OI[S] | v[O][6]
1-as crpoka | v[1][0] vl1][1] | v[1][2] | v[11[3] | v[1][4] | Vv[1][5] | v[1][6]
2-as ctpoka | v[2][0] vI21[1] | vI2][2] | vI2][3] | VvI2][4] | v[2][5] | v[2][6]
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Hywmepanust ctpok u cTon61oB HaunHaetcs ¢ 0 u 3akaHyuBaercs n-1.
BBIM MHJIEKC — HOMEP CTPOKH, BTOPOIH UHIEKC - HOMEp CTOJOIIA.
OObsiBIEHNE IBYyMEPHOTO MacCUBa:
<THII 3JIEMEHTOB MaCCHUBa™> <UMS > [KOJHUYECTBO CTPOK |[KOJIHMYECTBO CTOJIOIIOB];
Hanpumep: int A[5][6];
Bwmecte ¢ 00bsIBIEHHEM MOKHO MPOUHULIMAIU3UPOBATD:
int A[2][3]={{1,2,3},{4,5,6}}; umu int A[2][2]={]1, 2, 3, 4};
BBoa AByMepHOro MaccuBa C KJIaBUATYPHI:
for (1=0; i<5; 1++)
for (j=0; j<5; j++)
cin>>A[i][j];
BriBos1 1ByMepHOTr0o MaccuBa B BUJI€ TAOTUIIBI:
for (1=0;1<3;1++)
{ for j=0;<3;++)
cout<<A[i][j]<<” %
cout<<endl;

b

AJITOPUTM TPAHCHOHUPOBAHHS IBYMEPHOI0 MAaCCHBA
Jlana maTtpuia

10 11 12
A=|25 23 26
31 38 40
[Tomy4nTh TPaHCTIOHUPOBAHHYIO
MaTpuIy
10 25 31
A" =11 23 38 Af[] 1,3 §=1,3
12 26 40
#include <iostream> ‘

using namespace std; —>< =1,3
int main() { l

int A[3][3],B[3][3].1.;
for (1=0;1<3;1++)
for (j=0;j<3;j++)
cin>>A[1][j];
for (1=0;1<3;1++) ——
for (j=0;j<3;j++) [ [1=A]]

Bl =ALIi]:
for (1=0;1<3;1++) {

for (j=0,j<3;j++)

cout<<A[1][j]<<”
cout<<endl; }
return 0;}
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CyMMma 371€MEHTOB IJIaBHOM AUArOHAIN MATPULBI

#include <iostream>

using namespace std;
int main() { B / Af]=1,3 =1,3 //
int A[3][3],Sum=0,1,j;

for (1=0;1<3;1++) Sum=0
for (j=0;<3;j++)
cin>>A[i1][j];

for (1=0;1<3;1++)
Sum+=A[i][i];

Sum+=A[][i]

cout<<’Sum="<<Sum<<endl;

return 0;}

I'enepaums cay4ailHbIX YK CeI
JI7ist reHepanuuy ciy4ailHbIX 4yncell ucnoyb3yercs pyHkuus “rand()”, koTo-
pas HaxoauTcs B OuOnunoteke <stdlib.h>. Dta Qynkuus renepupyer ciyuaiiHbie
yucia ot 0 1o RAND MAX. Koncranta RAND MAX nHaxonutcs B OMOIMOTEKE
<stdlib.h> u paBua 32767. B peanbHbIX 3ajauax, TakKOW AMaNa30H 3HAYECHUM Mpak-
TUYECKH HE MCHOJIB3YETCSA U ISl TOT0, YTOOBI MOJYYUTh APYroil Auamna3oH 3Haue-
HUW UCTIONB3YETCs ONepalusi MacITaOupOBAHMUSL.
®opmyna MaciTabupoBaHus UMEET caeaytomuid Bua: n=a+rand()%b;
a — BeJIMYMHA CIBWTA, KOTOpas paBHA MEPBOMY YHCITy B TpeOyeMoM ama-
Ma30HE MEJbIX YUCEN.
b — macmrabupyembiit KO3PUIUMEHT, KOTOPBIM paBeH MKUPUHE TPEOyeMo-
ro JIana3oHa LUelbIX Yuces.
Hampumep, ecnu TpeOyeTcsi creHepupoBaTh 1ieJible Yucia B AUana3oHe OT
0 o 5, To hopma 3anucu OyAeT BHIMISAAETD clieaytomuM oopa3zoM: n=rand()%6;
n=1+rand()%6 - Oyzmet reHepupoBaTh YKCIA B IUana3zoHe oT 1 110 6.
[Tpumep:
#include <iostream>
#include <stdlib>
using namespace std;
int main() {
int Array[10];
for (int i=0;1<10;1++) {
Array[i]=rand()%6; // 3anonHsieT MaccuB urciaamu ot 0 10 5
cout<<Array[i]<<endl;}
return 0; }
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ECIM 3aIyCTUTh 3Ty NPOrPaMMy HECKONBKO Pa3, TO TIPH KaXKIOM 3aIlyCa
MBI OyJIeM MOJy4aTh OJIHA U T€ K€ 3HAUEHUS PJIEMEHTOB MacCHUBa.

Oynknus “rand()” reHepupyeT nceBIOCTyUYaiiHbIe YUCaa. JTa XapaKTepu-
cTUKa QYHKIIMU SBJISIETCS OYEHb BAXKHOUW IIPU OTJIAJIKE MIPOTPAMMBI, T.€. O3BOJISET
J0Ka3aTh, 4TO Iporpamma paboTaeT JOJKHbIM oOpa3oMm. (Tak kak mporpamma
JI0JI’KHA BO3BpaIlaTh OJHU U TE K€ 3HAUCHUS MTPU OJIMHAKOBBIX BXOJHBIX JAHHBIX).

[locne Toro, Kak mporpaMMa TILATEIbHO OTJIaXEHa, OHA MOXKET OBbITh UC-
MOJIb30BaHA JJIsl TOJIYYEHHUS Pa3HbIX MOCJIEA0BATEIbHOCTEN CIyUYalHbIX YHCEeI MPU
KaXXJ1I0M €€ BBITIOJIHCHHH.

['enepanus ciydaiiHbIX YUCET HA3BIBACTCS PAHOOMU3AUUECH.

Pannomuzanus ocyiiecTBisiercs mpu nomoinud ¢yHkuu “srand()”, KoTo-
pas Tak ke HaxoauTcsa B oubnuoreke <stdlib.h>.

Oynkuus “srand()” moiydaer aprymeHT Tumna “unsigned int”, ¥ Opu Kax-
nom 3amnycke “srand()” 3aAa€T Ha4YAIbHOE YUCIIO, KOTOPOE UCIONb3yeTcs (DYHKIU-
el “rand()” st TeHEpAIMU CITyYalHbIX YHCEl.

[Tpumep:

#include <iostream>
#include <stdlib>
using namespace std;
int main() {
unsigned int k;
cin>>k;
srand(k);
for (int i=0;1<=5;1++)
cout<<rand()%6<<endl;
return 0; }

Jlist Toro, 4ToOBI T€HEPUPOBATH CIyYallHbIE YKCIa, HE BBOJS KaXKIbIH pa3
HOBOE YHUCJIO0, UCMOJIb3YEMOE KaK HayaJlbHOE YUCJI0, MOKHO B KQU€CTBE apryMeHTa
¢byukiuun ~ “srand()”  UCHOONB30BaTh  CHUCTEMHOE  BpeMsi  KOMIIbIOTEpa
srand(time(NULL));. ®ynkius “time()” u3 Oubamorexku <time>, BO3BpauaeT Te-
KylIee BpeMsi B CEKyHJIaX. DTO BpeMsl peodOpa3yeTcsi B 0€33HAKOBOE 1I€JI0€ YUCIIO,
KOTOPO€ UCIMOJIb3yETCSl KaK HauyajJbHOE 3HAaUEHUE B F€HEpallUU CIIy4alHbIX YHCel.

#include <iostream>
#include <time>
#include <stdlib>
using namespace std;
{
srand(time(NULL));
for (1nt 1=0;1<=5;1++)
cout<<rand()%0;
return O;
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3agaHus AJis CaMOCTOATEIbHOI padoThI

(OgHOMEpHBIEC U IByMEPHBIE MACCUBBHI)

1. Jlanwl TeMmepatypbl Bo3ayxa 3a Heqento. OnpenenuTh CPeTHIOI TEM-
nepaTypy Bo3/yxa 3a HEeJIeNI0 U CKOJIBKO pa3 TeMiepaTrypa onyckanach Hike 0°.

2. Jlauwl Hatypanbhble uncia N, a0, al,...., a(N-1). Onpenenutb KoJu-
YECTBO WICHOB MOCJIEAOBATEILHOCTA MMEIOIIMX YETHHIE MOPSAIKOBBIE HOMEpA U
SBJISIIOIUXCS HEUETHBIMU YHUCIIAMH.

3. Omnpenenuth SBISETCS U JaHHAs MOCJIENOBATEIHHOCTh YOBIBAIOIICH
(BO M30ex)aHUEe TUITHUX TPOBEPOK UCIIOIB30BaTh oneparop break) .

4. Jlan maccuB uucen. Onpenenutb, CKOJILKO B HEM Nap OJMHAKOBBIX
COCEHUX DJIEMEHTOB.

5. Jan maccuB umcen. Halitm HamOOJIbIIMI 3JIEMEHT, IOCTABHUTH €TO
MIEPBBIM.

8. 3amaH IByMepHbI MaccuB, cojaepkaiuii 3 ctpoku u 4 cronbua. Haii-
T HauOOJIBIINHN 3JIEMEHT, HOMEP CTPOKHU U CTOJIONA, B KOTOPBIX OH PACIIOIOXKEH.

9. Omnpenenutrb KOIUMYECTBO TOJIOKUTEIbHBIX JJIIEMEHTOB KaXJA0TO
CTOJI0IIa IBYMEPHOTO MAacCHBa, COAEPKAIIEro 5 CTPOK U 5 CTOJIOIOB.

10. CocTaBuTh mporpaMmy [jisi BBIYHCICHUS CPEIHHX apuPMETHUUECKUX
3HAYEHUHN MOJOKUTEIIBHBIX 3JIEMEHTOB KaXKJOr0 CTOJOIA JBYMEPHOTO MAacCCHBA,
coaeprkamiero 6 cToaluoB U TpU CTPOKHU. IIpu ycioBuu, 4TO B KaXXJIOM CTOJOIE
€CTb XOTsI Obl OJIMH MOJIOKUTEIbHBIN 3JIEMEHT.

11. Jlana neiicTBUTENbHAS KBaJApaTHas MaTpulla. 3aMEHUTHb HYJISIMH BCE
AJIEMEHTHI, PACTIOJIOKEHHBIE Ha TJIABHOUM IMAroHalld U BBIIIE HEE.

12. Janwl 8 geiicTBUTENbHBIX unces x1, x2, ..., x8. [lomyuuts kBajpar-
HYIO MaTpuny 8x8

xl x2 ...x8
x1? x2% ... x8&°

x1® x2% ... x8°
13. Tabnuua ¢yrOOILHOrO YeMHuOHaTa 3aJaHa KBaJpaTHOW MaTpuileit
MopsiIKa n, B KOTOPON BCE JIEMEHTHI, TPUHAJICKAIINE [TaBHOM IUaroHa I, paB-
HBbI HYJII0, a KQXKJbIM 3JIEMEHT, HE NMIPUHAJJIC)KAIMA TJITaBHOW JUaroHald, PaBeH 2,
1 unu O (pe3yabTaTr Urpsl: 2 — BBIUTPLIL, 1- HUUbs, 0 — mpourpsiir). [Ipu 3amon-
HEHUM TAOJUILIBI KeTaTeIbHO UCIIOJI30BAaTh T€HEPALINIO CTYYalHBIX YUCET
a) HaiiTu yucio komanj, uMeromux 0obIie node, YeM MopaxeHuu.

0) OnpenenuTh HOMEpa KOMaH/I, MPOIIEANINX YeMITHOHAT 0€3 MTOPaKESHHI.
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B) BhusicHUTH, MeeTcs i XOTa Obl OJHA KOMaHJa, BbIUTpaBIIas 6OIbLR
TTOJIOBUHBI UT.

14. ]Jlan nByMepHbIN MaccuB, coAepxamuii 3 ctpoku u 4 crondua. Ymo-
PSAIOYUTH MACCUB MO YOBIBAHUIO AJIEMEHTOB 3-€i CTPOKH.

15. Jlan nByMepHBI MacCUB, COAEPXKAIIUK 5 CTPOK U 2 cTosOua. Ynops-
JIOYUTHh MACCHUB 110 BO3PACTAHUIO JIEMEHTOB 2-T0 CTOJIOINA.

16. Jlaubl nensie yucia %o>%1>% . T1oay4uTh NET0YUCICHHYIO MATPHUILYy b
KKIBIN 3JIEMEHT, KOTOPOU OmpenessieTcs Mo ciaeayronei Gpopmysie

by=a;=3a; i i=0,1,2.

17. Jlana kBaapaTtHas MaTpuiia A, coaepskaiias 5 CTpoK U 5 CTOJIOIOB.
[TonmyuuTs nBe KBaapaTHble MaTpullbl B 1 C, 31eMEeHTBI KOTOPBIX OMPEAEIISIIOTCS
o cieaymum Gopmyiiam

A; npu j=20 A; npu  j<i
Bij = y . Cij = y cs
jioonpu <1 —A; npu  j2i
18. HaiiT HanOOJIBIINM JIEMEHT TJIaBHOM AuaroHanu maTpuibl C pasme-

poM 4x4 ¥ BBIBECTH Ha ME€YaTh BCIO CTPOKY, B KOTOPOW OH HAXOJIUTCHI.

JlaGoparopHas padora NeS
MaccuBbl CHMBOJI0OB

dopmMma 3anucu:

char Array[10];

Crarudeckuii MaCCUB — MacCHB, B KOTOPOM KOHKPETHOE YUCIIO 3JIEMEHTOB.

JInst kakaoro MaccuBa CHUMBOJIOB CYIIECTBYET CHUMBOJI KOHIIA CTPOKH —
“\0’, m03TOMYy NaMsITh MOJ MAaCCHUB CUMBOJIOB HY>KHO BBIJICISATh HAa OJUH AJIEMEHT
Oobe.

Nuunuanu3zanus MaccuBa CUMBOJIOB:

char Array[|={‘f,‘1’,‘r’,*s” ,‘t’,* ’,‘c’,‘0’,‘u’,‘r’,‘s’,‘e’,’)\'0’};

O6H3aTCJIBHLII71 JJIEMCHT )11 CUMBOJIBHOT'O MaCCHBa

char Array[]="first course”; // Dro ynpoménnas 3anuce gocrynaas B C++

B sTOM ciydyae KOMIBIOTEp aBTOMATHYECKH BBIUMCIHUT pPa3MeEp KOHEI
ctpoku. OAMH CUMBOJ 3aHUMAET OJIMH OUT maMsTH. Eclii Takyio CTpOKY BBOAUTH
IpU MOMOIIK omnepaTopa ‘“cin”, To OyAeT BBEJAEHO TOJbKO IMepBoe ciaoBo “first”,
TaK Kak onepaTop “cin”, BOCOpUHUMAET MpoOe Kak OKOHYAaHHE CTPOKH, MOCIIE Ye-
ro MpeKpallaeTcs: BBOJ JaHHBIX.

Oynkuus get()

Jlns BBOZa CTPOKH, OOBIYHO HCIONb3yeTcs GyHKius “get()”, B KOTOpoOH
HEOOXO0JMMO yKa3aTh 2 apryMeHTa.

cin.get(<aprymeHnT1>,< aprymeHT2>);

apryMeHT| — uMsi CTpOKOBOW MEPEMEHHOM JIJIs 3aMMCU BXOAHBIX TAHHBIX,
apryMeHT2 — 1IeJI0€ YKCII0, YKa3bIBAIOIIEE pa3MeP CTPOKOBOM MepeMEHHOM.
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[Tpumep 6s10ka mporpaMMBbl C UCTIOIB30BaHUEM 3TOU (DYHKIUU:

char Array[80];
cout<<”Enter the string:\n”’;
cin.get(Array,80);
cout<<Array<<endl;

Array[0] — 1-b1it cumBot. Array[78] - 79-b1it cuMBod. Array[79] — Honb-cumMBoJI (0)
Oynkuus getline()

cin.getline(<apryment1>,< aprymeHT2>);

apryMeHT] — uMsi CTPOKOBOM MEPEMEHHOM JJIs 3aIMCH BXOIHBIX JTaHHBIX.

apryMEHT2 — LIEJIO€ YMCIIO YKA3bIBAIOIIEE Pa3Mep CTPOKOBOM MEPEMEHHOM,
T.€. KOJIMYECTBO 3JIEMEHTOB CTPOKH, OAMH W3 KOTOPBIX OTBOJUTCS TMOJ CHUMBOJI
KOHIIA CTPOKH.

CuuTbiBaHUE CTPOKM 3aBEPIIACTCS, KAK TOJBKO KOJIMYECTBO CUMTAHHBIX
CHUMBOJIOB CTPOKHU CTaHET PAaBHBIM apryMeHTZ2, Ja)Xe €CJM CUYUTHIBAHUE HE JOC-
THUTJIO KOHIIA CTPOKH.

B otnnuune ot dynkuuu “get()”, pynkuusa “getline()” cuutbiBaeT U ynans-
€T U3 CTPOKH CHUMBOJI pa3pbiBa CTPOKU “\n”, pyHKIUA “get()” BOCIPUHUMAET 3TOT
CHUMBOJI KaK pa3/IeJIuTelNb, U OCTABIISIET €70 B CTPOKE.

MaccuBbl CTPOK (B BH€e 2-MEPHOr0 MacCcuBa)

char name[5][20]; // 5 ctpok 1o 20 cMMBOJIOB
cout<<’BBeaute 5 uMEH, IO OTHOMY B CTPOKe:\n”’;
for (int 1=0;1<5;1++)

cin.getline(name[1],20);
for (1=0;1<5;1++)

cout<<name[i]<<endl;

DOyHKIUH 00padOTKH CUMBOJIOB U3 0MOIMOTEeKH <ctype.h>

DOyHKIUS Ha3nauenne

isdigit(cumBon) | Bo3Bpamiaer 3HaueHue “UCTHHA”, €CJIM CUMBOJI SIBISETCS HU(-
pOM ¥ 3HAYEHHE “JI0Kb~ B IPOTUBHOM CIIy4ae.

isdigit(<uMs CHMBOJBHON IEPEMEHHOI>);

1sdigit(< c OJILHOU IIEPEMEHHOI>);
isdigit(‘<cumBomr>’);

isspace(cumBo1) | Bo3Bparaer 3HadueHue “UCTHHA’, €CIM CHUMBOJI - MPOOET WU
CHUMBOJI HOBOM CTPOKH U “JI0KB” B 0OpaTHOM Ciiyyae.
isspace(<uMsi CHMBOJIbHOU MTEPEMEHHOIT>);

isspace (‘cumBoOJI >’);

isupper(cumBoi) | Bo3paiaet 3HaueHre “UCTUHA”, €CJIM CUMBOJI 3alliCaH B BEpX-
HEM PETUCTPE U 3HAYCHHE “JI0Kb~ B MPOTHBHOM CIIy4ae.
isupper(<umsi CHMBOJIbHOM TTepeMEHHON>);

isupper(‘cumBoI >’);
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islower(cumBom) | Bo3Bparaer 3HaueHHe “UCTUHA”, €CJIM CHUMBOJI 3aIlMCaH B Hin
HEM PETUCTPE U 3HAYCHHE “JI0Kb~ B MPOTHBHOM CIIydae.
islower(<umsi CUMBOJIbHOM IEPEMEHHON>);

islower (‘cumBon >’);

isalpha(cumBoi) | Bo3BpamiaeT 3HaueHue “UCTUHA”, €CIM CUMBOJ SIBJISIETCSI OYK-
BOW M 3HAYECHUE “JIOKb B IMIPOTUBHOM CIIydae.

isalpha(<umsi cCHUMBOJIbHOM IEpEMEHHOI>);

isalpha(‘cumBoi >’);

toupper(cumBoit) | Bo3Bpalaer CHMBOJI B BEpXHEM peructpe. char symbol;
symbol=toupper(‘<cUMBOJI B HI>)KHEM PETUCTPe>’);
symbol=toupper(<uMsi CUMBOJILHON MEPEMEHHON B HUKHEM pe-
TUCTPE>);

tolower(cumBod) | Bo3Bpalmaer cuMBOJI B HIDKHEM PETUCTPE.

char symbol;

symbol=tolower(‘<cuMBOJI B BEpXHEM pETUCTPE>");
symbol=tolower(<uMsi CHMBOJIbHOI TTIEPEMEHHON B BEPXHEM pe-
TUCTPE>);

[Tpumep: [IpounTaTh npeasioKeHue 10 TOYKU U BBIBECTH €0 Ha dKpaH. 3aMEHUTh
BCE MPOOEIbl CUMBOJIOM *,
#include <iostream>
#include <ctype>
using namespace std;
int main() {

char symbol;

do {

cin.get(symbol); // @ynukyua “get()” Paboomaem xak ¢ 1 mak u ¢ 2-a napa-
Mempamu

if (isspace(symbol)) cout<<’*”;

else cout<<symbol; }
while (symbol!=".");
return 0; }

[Ipumeuanue: mpu CUUTHIBAHUU OJHOTO cuUMBOIa, GyHKIUS “get()” pado-
TaeT ¢ OJJHUM MaPaAMETPOM.

DyHKIUM IPeodpa3oBaHUA CTPOKHU B YU CJI0 U3 OnOanoreku <stdlib.h>

DOyHKIUS Onucanue

atoi(<cTpoka>) OyHK1MS npeodpa3oBaHus CTPOKU B UHCIIO TUMA “int”.

atol(<ctpoka>) OyHK1Ms npeoOpa3oBaHus CTPOKU B UKCIIO TUMa “long”.

atof(<ctpoxa>) OyHKIMS MpeoOpa3oBaHUs CTPOKHM B YKHCIO THUMA
“double”.
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DyHKIUM IPeodpa3oBaHus CTPOK U3 OMOInoTeKH <string.h>

DyHKIMA Onncanue

strlen(<ctpoka>) Bo3sBpataer 1enoe 4ucio paBHOE JJIUHE CTPOKHU
(CMMBOJI KOHIIA CTPOKH HE YYUTHIBACTCS).

strcat(<ctpokal>,<cTpoka2>) JloGaBnseT 3HaUeHUE “‘CTpOKa2” B KOHEI[ “CTpPO-

Kal”.

strecpy(<ctpokal><ctpoka2>) | KonupyeT cuMBOJIbl U3 ‘“‘CTpoka2” B KOHEI]

“crpokal” u mpu 3TOM HE MPOBEPSIET, JOCTATOYU-
HO JU MecTO B ‘“‘cTpokal” nmmda KOmMpOBaHHUS
CHMBOJIOB.

€C_ 9%

strncpy(<ctpokal>,<ctpoka2>, | Komupyer He Oonee “n” CHUMBOJIOB M3 <CTpPO-
<KOJI-BO CUMBOJIOB>) Ka2> B <cTpokal>.

strcmp(<ctpokal>,<ctpoka2>) | CpaBHHUBaeT <cTpokal> ¢ <cTpoka2>, e€CiIu OHHU

paBHBI, BO3BPAIIAET 3HAYCHUE “JIOKD .

OyHKIUA ¢

1.
po0eoB.
2.

‘getch()’u3 oubnuoreku <conio.h>oxunaer Haxkatus kinasumu “Enter”.

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

getch();
return 0;}

3agaHus AJ1s CaMOCTOATEIbHOI padoThI
Onpenenutb, COACPKUT JIU TEKCT CHUMBOJBI, OTIUYHBIE OT OYKB U

N3MEeHUTH TEKCT Tak, yTOOBI BMECTO CTPOYHBIX 6YKB CTOAJIN COOTBECT-

CTBYIOIIIME MPOIHUCHBIC OYKBBI, 2 BMECTO MPOIHCHBIX — CTPOYHBIE. ONpeaeianThb
o0111ee YMCio MPOU3BEACHHBIX 3aMEH.

PN B W

9.

Kaxnayro rpyniy CMMBOJIOB one 3aMeHHUTH Ha three.

IlepBoe BXOXxAeHUE TPYIINBI CHMBOJIOB ONeé 3aMEHUTH Ha three.
[locne kaxa0il TOUKU BCTaBUTh MPOOEI, €CJIM OH OTCYTCTBYET.

VY nanuth U3 TekcTa Bce HUQpPHI.

OnpenenuTs, COAEPKUT JU OYKBY A MepBOE CIIOBO 3aIaHHOTO TEKCTA.
OnpenenuTs, CKOJIbKO CIOB OKAHYMBAETCS HA 3aJJaHHBIA CUMBOIL.

B Tex cioBax, KOTOpbhle OKaHUYMBAIOTCSI coueTaHueM OykB ed, 3ame-

HUTH 3TO OKOHYAHHE Ha Ing.

10.
11.

OHpeI[eJ'II/ITB 4YKUCJI0 CUMBOJIOB IICPBOIo CJIOBA.
BriBecTn Ha 9KpaH IICPBOC CIIOBO TCKCTA, CCJIM OHO HAYMHACTCA C 3a-

JaHHOT'O CUMBOJIA.

12.
13.
14.
15.

Bo Bcex cnoBax, HaunHatomuxcs ¢ f, 3ameHuTh f Ha coueTanue ph.
N3MeHUTh TEKCT, BCTABUB MOCJIE KaKIOTO CJI0BA €IIe OJUH MpooOe.
BoaucinTh, CKOIBKO CIIOB BCTPEUYAETCS B TEKCTE J0 TEPBOM TOUKH.
VY nanuth U3 TEKCTa BCE CUMBOJIBI, OTJIWYHBIC OT LUGP 1 MPOOETIOB.

31



http://www.abbyy.com/buy
http://www.abbyy.com/buy

16. OmnpenenuTs YUCIO CHUMBOJOB, OTJIMYHBIX OT OYKB U np06en)
BCTPETUBIINXCS B TEKCTE 0 MEPBOM TOUKH.

17. IlpoBepuTh MMEET U MECTO COOTBETCTBUE OTKPBIBAIOIIMXCS U 3a-
KPBIBAIOIIUXCSI KPYTJIBIX CKOOOK.

18. Omnpenenuts, CKOJIBKO pa3 B MOCIEIOBATEIILHOCTH A BCTpedaeTcs Oy-
kBa N U CKOJIbKO pa3 B mocyieaoBaTeabHOCTH B BcTpeuaetcs uudpa 9.

19. 3ameHuTH B MOCIENOBATEIHLHOCTH A BCE CUMBOJIBI * Ha MPOOETHI, a B
MOCJIEIOBATENLHOCTH B BCe TOUKM Ha 3amsThIE.

20. Onpenenuth, COACPKUT JIU MOCIETOBATEIBLHOCTh A CTPOYHBIE JIATHH-
ckue OYyKBBI, a MOCIIEIOBATENIbHOCTh B — mpomnucHbIe.

21. Omnpenenutb, CKOJIBKO pa3 B MOCIEAOBATEILHOCTA A CUMBOJ ; BCTpe-
yaeTcsl A0 NEPBOM TOYKHM, M CKOJIBKO pa3 B IOCIEIOBAaTEIbHOCTH B cumBoOI ;
BCTPEYAECTCA 10 MIEPBOM 3aNSATOM.

22. Jlmd 3aiaHHOM MOCIIENOBATEIbHOCTH A NPOBEPUTH, BCTPEUAETCA JIU
cpene ee nepBbix 10 cuMBOJIOB OYKBa S, a JJIs IOCJIEIOBATEIbHOCTH B IpoBepuTh,
BCTpeUaeTcs Jiu cpeau ee nepnbix 20 cUMBOJIOB OyKBa (.

23. Onpenenuth HOMEP MEPBOTO BXOXKJICHUS 3aJaHHOTO CUMBOJA B KaX-
Y10 U3 mocienoBarenbHocted A, B, C.

24. OnpenenuTth, CKOJIBKO CIIOB B MOCIECIOBATEILHOCTH A OKAaHUYMBAECTCS
Ha OykBY N U CKOJIBKO CJIOB B MOCJI€I0BaTEILHOCTH B okaHunBaeTcs Ha OyKkBY Y.

25. W3 nocnenoBatenbHocTeil A, B, C ynanuts Bce poOebl.

JlaGoparopHast paGora Ne 6
DOyHKUUHA

@yHKOMA - 3TO OJOK NPOrpaMMHOIO KOJa, HE BXOJSIIErO0 B OCHOBHYIO
IIPOrpaMMy U BBIIIOJIHAIOLIETO ONPECICHHYIO 3a1auy.

OYHKIUHU ABJIAIOTCA OCHOBOM MOAYJIBHOTO NMPOrpaMMHUpOBaHUs (cOCTaBie-
HUs nporpamm u3 monyinei). CylecTByeT HECKOJIbKO MPUYMH JJI1 MOCTPOCHHMS
IIPOrpPaMM C MUCHOJIb30BAHUEM (PYHKIUH.

Bo-niepBbIx, MOAX0 «pa3Aeisii U BIACTBYI» AenaeT pa3pad0oTKy mporpaMm
Oonee ynpasisieMoil. Bropas npuynHa — MOBTOPHOE KCIOJB30BAHUE MPOTrpamMM-
HBIX KOJIOB, T.€. UCIIOJIb30BAaHUE CYIIECTBYIOIINX (DYHKIMI KaK CTaHAApTHBIX OJIO-
KOB JUISl CO3JIaHUs HOBBIX Iporpamm. [loBTOpHOE HCIOJIB30BaHME — OCHOBHOM
(dakTop pa3zBUTHA OOBEKTHO-OPUEHTUPOBAHHOTO MporpammupoBanus. [Ipu nponay-
MaHHOM MPUCBOECHWU UMEH (QYHKUUNA M KOPPEKTHOM HMX ONHCAHUM IpOorpamma
MOXXET OBbITh CO3JaHa OBICTpEE W3 CTAaHAAPTU3MPOBAHHBIX (YHKLUHHA, COOTBET-
CTBYIOUIMX OIpPEACNICHHbIM 3ajadaM. TpeThsi MpUUYMHA — JKelaHue u30exaTh B
IporpaMMme MOBTOPEHUs Kakux-To (parmenToB. Kopa, odopmiieHHBII B Buie
(yHKUMH, MOXKET OBITh BBIIOJHEH B Pa3HBIX MECTax MPOrPaMMbl MPOCTHIM BbI-
30BOM 3TOU (DYHKIIMH.

Bce mporpammbl, KOTOpbIE MBI paHee pacCMaTpUBAIHU, COJEPKAJIM IJIaB-
HY10 (DYHKIIMIO, Ha3bIBaeMYI0 main(), a Tak’Ke€ HEKOTOpbIE CTaHAApTHbIE OMOIMO-
TeyHble (YHKIMH, TaKHe Kak MaTeMarndeckue (GyHKuMHM u3 Oubnuoreku cmath,
(yHKUMM BBOAA-BBIBOJA U JAp. Ternepp Mbl HAYYUMCS MHCAThb CBOM COOCTBEHHBIE

dbyHKIMH.
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JI1s1 McToNb30BaHMs (BYHKIHH €€ HAZ0 00bSIBHTh, ONPENeTHTh I KOHC S
HO BbI3BATh.

OO0bsiBiienne (QyHKIUMK Ha3bIBaeTcsl NpoTOTUIOM. [IpoToTHn Ccomep ut
uMsi QyHKIMH, TUN (QYHKIUHU, [MapaMeTpbl, MpUHUMAaeMble (YHKIIMEH U WX THIL.
Nwmst pyHKIIMU — 3TO J1H000M NpaBUILHO HAMMCAHHBIM UACHTU(DUKATOP.

CuHTakcuc NpoTOTHUIA:

Tun_¢pynkuyuu uma_gyunxkyuu ( [mun napamempl, mun napamemp?2,...J );
r7ie B KBaJpaTHBIX CKOOKAaX yKa3aHbl HeoOs3aTebHbIe napameTpsl. [IpoToTun
(dbyHKIIMU 00s13aTeNbHO 3aKaHUUBAETCA TOUKOMU 3amsaTol. B mpoToTune nMena na-
paMeTpoOB MOKHO HE YKa3bIBaTh.

CyuiectBYIOT 3 crioco6a 00bsIBICHUS (PYHKIINH:

- MPOTOTUN (PYHKIIUU 3aMUCHIBACTCS B APYroM ¢aila u 3aTeM MOJIKII0Ya-
€TCsl B TEKYIIHM (paiis ¢ moMoIIbIo TupeKTUBHI #include;

- MPOTOTHUI 3aMUCHIBAECTCS B 3TOM K€ (pailjie 10 UMEHH TJIaBHOHM Mpo-
rpamMbl main( );

- mpoTOTUN (YHKIMU COBIAJAET C €€ omnpeaeracHueM. (JToT cnocod uc-
MOJIb30BaTh HE PEKOMEHAYETCS, TaK KaK €CJM MPOTOTUINl (YHKIMU 3aluCaH OT-
JEIBHO OT ompeneseHus (PyHKIUU, Yy KOMIMIATOpPA HUMEETCS JIOMOJHUTEIbHAs
BO3MOXKHOCTh Ha JTane KOMIWJISAIMKU MPOBEPUTHh MPABUILHOCTH OOpaIllEeHHs K
(GyHKIMY, T.€. IPOBEPUTHh THI MEPEAABAEMbIX €I mapaMeTpoB).

Mpb1 6yieM UCToJIb30BaTh BTOPOI crtoco0 00bsiBICHUS (DYHKIIUH.

Onpenesienne QyHKIIMKA COCTOUT M3 3aroJIOBKa (PyHKIIMU U €€ Teia. 3a-
roJIOBOK ()YHKIIMU MOJ00E€H MPOTOTHUIY U COCTOMT M3 TUIA BO3BPAIla€MOro 3Ha-
yeHus1 PyHKIMU, UMEHU (DYHKIIUU U MapaMeTpoB (PYHKIIUU:

Tun_ ¢ynkuyuu umsa_gyuxkyuu ( [mun napamempl, ,...J] ) //3a2on06ox ¢hynkyuu
{ meno ¢pynxkyuu
return go3zeépaujaemoe 3HaueHue; }

Teno gynkuuu coctout U3 onepatopoB a3bika C++. B kauecTBe BO3Bpa-
Ia€MOr0 3HAa4Y€HHUs TOCJIEe omeparopa return MOryT ObITh MCIOJIb30BaHbl MMEHA
MEePEMEHHBIX (Hampumep, return X;), KOHCTAHTHbIC 3Ha4YeHUs (Hampumep, return
1;), apudmernueckue BblpaxkeHus (Hampumep, return 5*x*x+7;), Joruyeckue Bbl-
paxeHus, GpyHKIMs OyAeT BO3BpaIllaTh JIMOO 3HaUeHue «true», mubo «false». Tun
ATOTO 3HAYEHMS JOJKEH COBIIAJIaTh C TUIOM (PYHKIHMH, YKa3aHHBIM B MPOTOTHIIE.
Taxxe QyHKIMS MOXKET COJIEpkKaTh HECKOJIBKO OMEpaTOpoB return JinOO MOKET HE
MMETh HHU OJIHOTO Oleparopa return, B 3TOM ciiydyae (PyHKIHSI UMEET TUI BO3Bpa-
naeMoro 3HaueHus void. @yHKUUM MOTYT NPUHUMATh WU HE MPUHUMATH Iapa-
METpBbI, MOTYT BO3BpAIllaTh 3HAYEHHUE WJIM HE BO3BPAIllaTh 3HAUCHUE.

[Ipn BBI3OBe (YHKIMM B MpPOrpamMMe YKa3bIBA€TCS TOJIBKO €€ UMS U B
CKOOKax uepe3 3alsTylo MapaMmeTpsl, nepeaaBaeMble B 3Ty GyHKIUIO (0e3 yka3a-
HUS THUIIOB).

[TapameTpsbl, UcHoONb3yeMble B MPOTOTHUIIE WIIM 3arojIOBKE OIpEIeiIeHUs
byHKIMy, Ha3bIBalOTCs (popManbHbIMU. [lapameTpsl, nepenaBaeMble PYyHKIMH TPU
€€ BbI30BE, HA3bIBAIOTCA (PAKTUUECKUMU.
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OyHKIUH, UMEIOLTUE TUTT VOid, HAa3bIBAIOTCS HE BO3BpAIIAIOIINMU 3HATS
HUS U UX BBI30B OTIIMYAETCS OT BbI30BA OOBIYHBIX (DYHKIIWNA:
Nwms (mapametpl, mapameTp2,....); //cunrakcuc GyHKIMY, HE BO3BPALIAIOIIEH 3HAYCHHE.

[Tocne BbI30Ba (PYHKIIMU €€ BBHIMOJHEHUE HAUYMHAETCS C IEPBOrO ONepaTo-
pa CTOSIIIEro MOcje OTKPhIBaKOIIeics GUTypHOH CKOOKH B OnpeAesieHuu (hYHKIUU.
[locne Toro, kak B (D)YHKIIUU BCTPETUTCS ONEPATOP return, OyJIEeT BHIIIOJIHEHO BbI-
paxeHue, CTOsIIee 3a ATUM OINEepaTopoM, U €ro pe3yibTaT OyAeT BO3BpAIlCH B
TOYKY BbI30Ba (DYHKIIUH.

PaccmoTpuM HECKONBKO MPUMEPOB CO3aHUS (PYyHKIIUM.

[Ipumep 1: Hamucarh QpyHKIMIO square JJisi BRIYMCICHHS KBaJApPATOB Iie-
nbeix yucen ot 1 o 10.

#include<iostream>

using namespace std;

int square ( int x ); // mporoTun GyHKIUU

int main( )

{for (intx=1; x<=10;x ++)

cout << square ( x ) << “ ”; // BbI30B (pyHKIIUU

cout << endl ;

return 0; }

int square (inty) { returny *y; }// onpenenenue GpyHKIUU

OyHKIKS square aKTUBU3UPYETCS WM BBI3BIBAETCS B MAain BBI30OBOM
square(x). @yHKIMS CO3/1aeT KOMUIO 3HAYEHUS X B TapaMeTpe y. 3aTeM square BbI-
yuciser y * y. PesynapTar nepegaercs B Ty TOUKY main, U3 KOTOpoi ObLia BbI3BaHA
square, W 3aTeM 3TOT Pe3yJIbTaT BBIBOJUTCS Ha 3KpaH. biarogapsi cTpykrype mo-
BTOpeHus for 3TOT mporecc moBTopsAeTcs aecsiaTh pa3. Onucanue square noka3biBa-
€T, YTO 3Ta (PYHKIHUS OXHUAAET Mepejayu B Hee I1esioro napamerpa y. KiroueBoe
CJIOBO int, MPEIIECTBYIONICE UMEHU (PYHKIIMH, YKA3bIBAET, YTO Square BO3BpalaeT
uesblid pesynbraT. OnepaTop return B square nepefacT pe3ysibTaT BbIYMCICHUN
00paTHO B BBI3BIBAIOILYIO () YHKIIHIO.

[Tpumep 2. Hamucarb (yHKIMIO BO3BEICHUS LIEIOT0 YUCIA B LIENIYIO MO-
JIOKUTEJIbHYIO CTEICHb.

#include<iostream>
using namespace std;
int pow_1( int a, unsigned int b);
int main( ) { int x, ¢ ; unsigned int y,
cin >>x >>y;
c=pow_1(X,y);
cout <<c;
return O ; }
int pow_1( int a, unsigned int b)
{intp=1;
for(int i=1;1<=b;i++)
p=p*a;
return p; }
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[Tpumep 3. HanumcaTe mporpammy Moucka CyMMBI JBYX IeHCTBUTCTBHBIAY
qHCelI, OTPEIeTICHUS] HAMMEHBIIIETO U3 3TUX Yncell. B mporpamme HE0OX01MMO
WCIIOJIb30BaTh (QyHKIIUH.

#include <iostream>
using namespace std;
double sum (double a, double b); // npoToTun ¢pyHkIN
double min (double a, double b); // mpototun Qynkuuu
void output (double ¢, double d); // npoTorun ¢pyHkIMN
int main( ) {
double x, y, m, s;
cout << ”Enter 2 numbers \n “;
cin>>x>>y;
s=sum(X,y); //BbI30B QyHKIUH
m=min(X,y); //Bb30B QYHKIUU
output (s, m); // BBI3OB (YYHKITUH
return 0; }
// onpenenenre GyHKIMKA sum
double sum (double a, double b) {return a + b;}
// onipenenenue PyHKIMHA min
double min ( double a, double b)
{if (a<b) return a; else returnb; }
// onpenenenue GyHKIUU output
void output ( double c, double d )
{cout <<” Sum =" <<c¢ <<endl;
cout <<” Min="<<d <<endl ; }

JlokajibHbIE H I100aJIbHbIE NMEPEMECHHBIC

[lepeMennbie, 0OBSIBICHHBIE BHYTPH Tella (PYHKIMHU, HA3BIBAIOTCS JIOKAJb-
HBIMU U CYIIECTBYIOT TOJBKO BHYTpH caMoil ¢pyHkuuu. Korna BeimogHeHue mpo-
rpaMMbl BO3BpAIIAETCs K BBIIIOJIHEHUIO OCHOBHOI'O KOJIa, JIOKAJIbHbIE TIEPEMEHHbIC
yaausitoress U3 namsaTti. [lepeMeHHble, OOBSBJICHHBIE B KauyeCTBE MapaMeTpPOB
(yHKIIMY, TaKKe HAa3bIBAIOTCS JTIOKaIbHBIMU. Kaxkias nepemMeHHas XxapakTepu3yeT-
csi cBOEH 00JacCThiO BUAMMOCTH, OIPEACISIONICH BpeMsl KU3HU U JOCTYMHOCTh
ATOW MEPEMEHHOM B IPOTPaAMME.

[lepeMenHble, OOBABICHHBIE BHYTPU HEKOTOPOro OJIOKa MPOrpaMMBbl,
MMEIOT 00J1acTh BUIUMOCTH, OTPaHUUYEHHYIO 3TUM OJokoM. biok B mporpamme
BbIIENsIeTCA (PUTYpHBIMU CKOOKamMu. K 3TUM mepeMeHHbIM MOXHO MOJYYHUTh J10C-
TYI TOJIbKO BHYTpH 3TOro Oisioka. I[lociie 3aBepiienust 6J10ka 0ObsBICHHBIE B HEM
MEPEMEHHbBIE YAAISIOTCS.

[lepeMenHble, 0OBSBICHHBIC BHE Te€Nla KaKOW JTU00 QyHKIUU (B TOM YHCIIE
IJIaBHOUM ()YHKIIMM), HA3bIBAIOTCS I100aTbHBIMH.

['moGanbHbIe IEPEMEHHBIE UCTIOIB3YIOTCS B T€X CIydasiX, €clid TpeOyeTcs
cAeNaTh JaHHbBIE TOCTYIHBIMU JJII MHOTUX (DYHKIIUI, a MepeiaBaTh 3TH JaHHbBIE B
KauecTBE mapaMeTpoB (DYHKIUU 3aTPyIHUTENbHO. [ 100anbHbIe TEPEMEHHBIE Clie-
JyeT UCIOJb30BaTh OYE€Hb OCTOPOXKHO, TaK KAaK B PE3yJbTaTe OOIIEIOCTYIHOCTU
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OHHU MOTYT ObITh H3MEHEHBI 11000 (PYHKIMEH 1 5TO U3MEHEHHE MOKET OKa3aThe s

HE 3aMEUYEHHBIM M0JIb30BATEEM.

Ecnau uMms nokanbHOM mepeMeHHOW COBMAAaeT ¢ UMEHEM Ir100albHOM Ie-
PEMEHHOM, TO JIOKaJIbHas IepEMEHHAasi BO BpeMs BBITIOJIHEHUS TOro OJI0Ka, I/Ie OHA
00bsIBIIEHA, IEPEKPHIBAET I100ATBbHYI0 IEPEMEHHYIO.

HpI/IMepr HCI0JIb30BaHUS JJOKAJbHBIX M II00AJbHBIX MMEPEMEHHDBIX

Ipumep 1. Vcnonb3oBaHue JOKaIbHBIX IEPEMEHHBIX U MAPAMETPOB (PYHKIIUH

# include < iostream >
using namespace std;
float Convert ( float ) ;
int main ()
{ float TempFer ;
float TempCel ;
cout << "Please enter the temperature in Fahrenheit: " ;
cin >> TempPFer ;
TempCel = Convert ( TempFer ) ;
cout << "\n Here's the temperature in Celsius: " ;
cout << TempCel << endl;
return 0 ; }
float Convert ( float TempFer )
{ float TempCel ;
TempCel = ( ( TempFer—32) *5)/9;
return TempCel ; }
PesynbTaT mporpaMMbl Ha 3KpaHe OyIeT UMETh BU:
Please enter the temperature in Fahrenheit: 212
Here's the temperature in Celsius: 100

Ipumep 2. Mcnionb3oBaHue T100aIbHBIX U JTOKAJbHBIX TEPEMEHHBIX

# include < iostream>

using namespace std;

void myFunction(); // mipoToTUN (QYHKIIMU

mx=5y=7;

int main ()

{cout << "x from main: " << x << "\n";

cout << "y frommain: " <<y << "\n\n";
myFunction () ;
cout << " Back from myFunction! \n\n " ;
cout << " x from main: "<<x<<"\n";
cout << "y from main: " <<y <<"\n";
return 0; }

void myFunction ()

{

inty=10;

// tmo0GanbHbIE TIEpEMEHHbIE

cout << "x from myFunction: " << x <<"'\n";
cout <<'"y from myFunction: " <<y <<"\n\n"; }

36


http://www.abbyy.com/buy
http://www.abbyy.com/buy

Pesynbrar mporpammel Ha SKpaHe Oy1eT UMETh BH/I:
x from main: 5
y from main: 7

x from myFunction: 5
y from myFunction: 10

Back from myFunction!

x from main: 5
y from main: 7
IIpumep 3. Mcnonb3zoBanue nepeMEHHbIX, OOBABICHHBIX BHYTPU O10Ka
# include < iostream >
using namespace std;
void myFunc ();
int main ()
{ intx=235;
cout << "\n In main x 1s: " << Xx;
myFunc () ;
cout << "\n Back in main, x 1s: " << X;
return 0; }
void myFunc( )
{intx=28;
cout << "\n In myFunc, local x: " << x <<endl ;
{ cout << "\n In block in myFunc, x is: " << x;
mtx=29;
cout << "\n Very local x: " <<x; }
cout << "\n Out of block, in myFunc, x: " <<x <<endl; }
PesynbTaT mporpaMMbl Ha SKpaHe OyJeT UMETh BU:
In main x 1s: 5
In myFunc, local x: 8

In block in myFunc, x is: 8
Very local x: 9
Out of block, in myFunc, x: 8

Back in main, x is: 5

[IpoaHanm3upyiiTe B NPUBEACHHBIX NPUMEPAX W3MEHEHHS 3HAUYCHUU
MEPEMEHHBIX X U Y /10 BX0OJla B (DYHKIMIO, BO BPEMSI BBINOJIHEHHUS (DYHKIUU, TTOCIIE
BBIX0J1a U3 HEE U 3HAUEHUH MTEPEMEHHBIX, OTPAHUUYECHHBIX OJIOKOM.

3agaHus K caMOCTOSITeJILHOU padore

1. Hanumure ¢ynkuuio integerPower(base,exponent), kotopas BO3Bpa-
maer 3HaueHue base®P"™ . Hampumep, integerPower(3,4)=3*3*3*3. IIpemmomno-

37


http://www.abbyy.com/buy
http://www.abbyy.com/buy

’KHM, 9TO exponent sIBISETCS MONOKUTEIbHBIM HEHY/ICBBIM IICIbIM, a base Helbi 3
Jis ynpasinenus: BeluucieHueM ¢yHkuusa integerPower(base,exponent) noykHa
npuMeHsaTh nuki for. He ucnonp3yiiTe HUKaKuX QyHKUMNA MaTeMaTH4ecKoul Omo-
JIMOTEKH.

2. Hanumure ¢yukiuo multiple nas AByX 1eNbIX, KOTOpasi ONnpeaenser,
KpPaTHO JIM BTOpO€ 4MciIo nepBoMy. DyHKIMS TOJKHA MOJIy4aTh ABA LEJbIX apry-
MEHTa M BO3BpallaTh l, €ciau BTOpPOE YHMCIO KpaTHO nepBoMmy U 0 B IPOTUBHOM
ciayuae. Mcnons3yiTe 3Ty QyHKLUHIO B MPOTpaMMe, KOTOpask BBOJUT CEPHUIO Hap
LEIBIX YHUCEIT.

3. Hanumure ¢yHKIUIO, KOTOpash BBIBOAUT y JEBOM TpaHUIIBI KpaHa
CILJIOIITHOM KBaJpaT M3 CHUMBOJIOB 3aJJaHHOTO0 CHMBOJIA (HAmpumep, * ), cTOpoHa
KOTOpPOTo omnpezaensieTcs 1ensiM napamerpom side. Hanpumep, ecnu side paBHo 4,

(GyHKIUS BBIBEJIET CIIEIYIOIIEee U300paKeHHE
k ok ok sk

% ok ok sk
% sk ok sk
% sk ok sk

4. Jlanbpl 1€HCTBUTENIbHBIC YUCIIA S U t.
Hcnonp3yiiTe GyHKIUU U BEIYUCITUTE

flt,—25,1.17)+ £(2.2,1,5 —t) , rae f(a,b,c)=

2a —b—sinc
5+|c|

5. lanbl neicTBUTENbHBIE YKCa a,b,c. Vcnonap30BaTh GYHKIMH U MTOTY-

YUTH
max(a, a + b)+max(a, b +¢)
1+ max(a + bc, 1.15)

6. Hanumurte nporpamMmmy, KOTopas BBOJUT IMOCJEA0BATEILHOCTD Iie-
JBIX YHCEN W NepelaeT UX Mo OJHOMY (DYHKIIMU even, UCTIONb3yIoNe ore-
palMIO BBIUUCICHUSI OCTAaTKa JIJs ONpeNesIEeHUs] YeTHOCTH ynucyia. DyHKIUSA
J0JDKHA MPUHUMAThH 1ENbIH apryMeHT W BO3Bpamiath 1, €cid apryMeHT —
YeTHOE 4uucyio, 1 0 — B MPOTUBHOM cJyuae.

7. T'OBOpPSAT, YTO 1I€JI0€ YUCIO SIBISETCS COBEPIICHHBIM, €CIU €0 CO-
MHOXUTENIH, BKiIo4asi 1 (HO He camMo 4YMCIlIO) B CyMMeE JIaloT 3To yucio. Hampu-
Mep, 6 — BTO COBEPIICHHOE YHUCIO0, Tak Kak 6 =1 + 2 + 3. Hanumwure
dbyukuuto perfect, koTopass onpeaensieT, ABIACTCSA JU MapaMeTp number coBep-
HIEHHBIM yuciaoM. Mcnonp3yiite 3Ty QyHKIMIO B IPOrpaMMe, KOTopasi onpeaesier
Y TMI€YaTaeT BCE COBEPIIEHHBIE uncia B auana3one ot 1 no 1000. Hameuaraiite co-
MHOXHUTEIU KaXKJI0T0 COBEPIIEHHOIO YUCa, YTOObl YOEAUTHCS, YTO YUCIO JEHUCT-
BUTEJIBHO COBEPIIECHHOE.

8. T'oBOpPSAT, UTO 1€JI0€ YMUCIO SABISIETCS MPOCTHIM YKCIOM, €CJIU OHO,
IeIUTCS TOJABKO Ha 1 u Ha camo cebsa. Hampumep, 2, 3, 5 — mpocTeie YuC-
ma, a4, 6, 8 — HeT.

a) Hanumure (yHKIMIO, ONPENEIISIIONIYI0, SABISETCS JU YKUCJIO MPOCTHIM
WJIU HET.
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b) Ucmonb3yiiTe 3Ty (GyHKIHIO B IPOrpaMMe, KOTOpas OmpeaeiseT 3
IeyaTaeT BCE MPOCThIC YnCa, Jexamue B quamna3one ot 1 go 10000.

c) Buavane Bel MOrJIM ObI IOJIyMaTh, YTO BEPXHEU rpaHUlel, 10 KOTOPOI
BBl JIOJIKHBI IPOBOJIUTH MPOBEPKY, YTOOBI YBUJIETh, ABISETCSA JIM YHUCIO N MPO-
CTBIM, SIBJISIETCS N/2, HO B ICUCTBUTEIBLHOCTU BaM HY>KHO MPOBEPUTH KOJIUYECT-
BO YMCEJI, paBHOE KOPHIO KBajgpaTHoMy u3 1. [Touemy? Ilepenumure mporpam-
My U 3aIyCTUTE ee JUIS o0oux CIoco0o0B. Ouenure
YIIy4IIEeHUE MPOU3BOIUTEIHHOCTH.

9. Hanumure nporpamMmy, MOJAEJIHPYIOILYI0 OpocaHue MOHETHI. [l Ka-
&KJ0r0 OpocKa MOHETHI TporpaMmMa J0JikHa nedatath Opeda win Pemka. Ilpo-
MOJIEIUPYUTE ¢ MOMOIIbI0 ATOU mporpamMmbl Opocanue 100 pa3 U mojacuuTaii-
T€, CKOJIBKO pa3 MOsIBWJIach KaXkaasi CTOpOHAa MOHEThl. Hameuaraiite pe3ysibTaThl.
[IporpamMma noskHa BBI3BIBATH OTHENbHYIO GyHKIUi0 flip, koTOpas He HmpuHHU-
MaeT HUKAKUX apryMeHTOB H Bo3BpamaeT 0 aiaga Opaa u 1 ang Pemku.
3aMeyaHue: eciau mporpaMma JAEHCTBUTENBHO MOAEIUPYET OpOCaHHWE MOHETHI,
KaXkJ1asi CTOPOHA MOHETHI JJOJKHA MOSIBISATHCS TPUMEPHO B TOJIOBUHE CIyYaeB.

JlaGoparopHasi paGora Ne 7

Ykazareiu
VYkazarenu npeacTaBisIlOT cO00M NmepeMeHHbIe, 3HAYEHUSIMHU KOTOPBIX SIB-
Tsr0TCs aapeca naMsaTu. OObluHas epeMeHHasi COAEPKUT KOHKPETHOE 3HAUCHHUE,
T.€. IEPEMEHHAs CCHUIAETCS HEMOCPEACTBEHHO HA 3TO 3HAYEHUE, a yKa3aTellb CO-
JNEPKUT aJIpec, IO KOTOPOMY HAXOJIUTCA KOHKPETHOE 3HAYEHHE IEPEMEHHOM.

CuHTakcuc oObsBICHUS yKa3aTes:
int *a ; // 0OBSIBICHHBIN YKa3aTellb CChUIAETCS Ha 0OBEKT LEJIOr0 TUIIA.

[locne 0OBsIBIEHUS yKa3aTellb OJDKEH ObITh MHULMAIU3UPOBAH. YKa3a-
T€JIb UHULUAIU3UPYETCS aJIPECOM.

int*a;intb=25; // Bpmannom ciyuae * nokaspiBaeT 0OBABIECHUE YKA3aTENS, BO BCEX
/] ocTanbHBIX ciydasx * ykasblBaeT Ha ONEPAIMIO KOCBEHHOMN apecaliH.

a=&b; /| vHuMuManM3anys yKa3aTels aapecoM NepeMEHHOM b.
b *a NMena nepeMeHHbIX
A A <
[ NS \
5 1000 J COACPKUMOC AYCCK ITaMATH
1000, 1004 e azpeca s4eeK naMaTh

J1i1st paboThI C yKa3aTeJIsIMU UCTIONIB3YIOTCS IBE OIEPaIlU:
* - omepalysi KOCBEHHOM ajpecaliuy Wiu omnepaiusi pa3bIMEeHOBaHUs,

& - onepartys B3ATUS aapeca (Bo3BpallaeT aapec CBOETo onepaHaa).

39


http://www.abbyy.com/buy
http://www.abbyy.com/buy

[IporpamMma Ha pacCMOTPEHHBIH BBIIIE TPUMED:

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

mmt * a;

mb=5;

a=&b; // BBINIODHSIETCS OTIEpalUs B3SATUS apeca.

cout<<a<<endl; // BeBemercs anapec sYEHKHM TNaMATH, B KOTOPOM XpaHHTCH

/" mepemennas “b”.
cout << *a <<endl; // BeBenercs snauenne nepeMeHHOM b, Ha KOTOPYIO CCHLIAETCS
// yxazarens.
return 0 ;}
[Tpu 00BsABIEHNN yKa3aTehb MOKHO MHHUITMATU3UPOBAThH apecoM SUCHKH
TTaMSITH.

intb;
int*a=&b; //2a=&b— Henp3!

ApupmMernueckue onepaunm HaJl yKa3aTeJaaMu
Han ykazatensiMu MOKHO BBINOJHATH CIEAYIOIMINE apudMETHUECKUE Olle-
patuu: +, +=,-, -=, ++ --. KpoMe TOro, MOXHO BBIYUCIISITH Pa3HOCTh 2-X

ykazateneil. Bce onepanyi MO>XHO BBIMOJTHSTH TOJBKO NP pabOTE ¢ MAaCCUBAMH.

Array
N

Agray(l] Array(l] Array[2) Array[3] Array[d]

e M

1000 1004 1008 1012 1016 P P
int Array [5 7], *p : 1000 1008
p=&Array [0 ];
pt=2; /1 1000+2*4=1008

B C++ mog tun “int” Beimensercs 4 Oaiita. [loaToMy npH BBIITOJIHEHHU
ONEpallM CIOKEHHUSI, YKA3aTeNlb YBEJIMUUTCA HE HA YUCIO 2, a HA MPOU3BEIACHUE
yucia u pasMmepa siueiku (4 0aiita) u OyJeT mocie BINOIHEHUS JaHHOUW omnepaiuu
CCBhLIAThCS HA JIEMEHT MaccuBa Array[2], T.e. pe3yJibTaT apuMEeTHIECKUX Orepa-
UM HAJl yKa3aTeJIMU 3aBUCHUT OT pa3Mepa SUEHKU NaMATH, Ha KOTOPYIO CChLIAeT-
Cs yKa3aTelb.

Hampumep, npu BBINOJIHEHUU OMNEpallud WHKPEMEHTa YyKa3arelb Oyner
CCBUIAThCSl HA CIEIYIOIIMK 3JIEMEHT MAacCHBa, a MPU ONEpalrH JEKPEMEHTa - Ha
npeasiaynui. [Ipu BBIOTHEHUN Pa3HOCTH 2-X yKaszaTesel, pe3ylbTaToM OyaeT
YUCIIO AJIEMEHTOB MAaCCHBA, PACIOJIOKEHHBIX, HAUMHAA C aJIpeca, XPaHAILIETrocs B
IIEPBOM yKaszarese, 10 aapeca, XpaHsaIerocs B Apyrom ykasarene.
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mtA[5],*v,*p;
v=&A[0];
p=&A[2];
Xx=p—v;//x=2(1008—-1000=8/4=2)
[Tpu pabote ¢ ykazarensiMu, clieyeT HTOMHUTD:
— yKazaTesib MOXET OBbITh MPUCBOEH JIPYTOMY yKa3aTelo, HO B 3TOM CIy-
yae 00s13aTeNIbHO JTOJKHBI COBIIA/IaTh TUIIBI YKa3aTeleu;
— Hedb3sl pa3bIMEHOBBIBaTh yKa3arTelb Thna “void”, Tak Kak Takoul ykasa-
TEJb COACPKUT aJIpec JJIsl HEU3BECTHOT'O THUIA JaHHBIX.
UToObl MpaBWIHHO Pa3bIMEHOBBIBATh YyKa3aTellb, KOMIWISATOP JOJIKEH
3HATh pa3Mep ATOTO HJIEMEHTa B OaiTax.

l'[epe;[aqa mapamMeTpoB B (l)yHKlll/IlO 10 CChLJIKE

PaznuuaroT Tpu croco0a nepeaadyu mapaMmeTpoB B (PyHKITHIO:
1. Ilo 3HaueHwHIO;
2. Ilo yka3aremno;
3. Ilo cceuike.

JIBa mocneqHux crocoda O4YeHb MOXO0XKMW U BMECTE UX Ha3bIBAIOT IMepeja-
4yell mapaMeTpoB B PYHKIIUIO MO CCHLIKE.

1. OObrunpie (HYHKIHH, MPUHAMAOIINE MAPAMETPHI 110 3HAYCHHUIO, MOTYT
BEPHYTh B BBI3bIBAIONIYI0 (PYHKIIMIO OJIHO WJIM HU OAHOTO 3HayeHus. [Ipu nepena-
Yye mapaMeTpoB MO 3HAYEHUIO B (PYHKIIMIO MEPEIaloTCs HE CaMU MEPEMEHHBIE, a X
KOITMH, TTOATOMY NPHU BBIXOJAE M3 (YHKIIMH TIEPEMCHHBIC B TJIABHOW (YHKIIUU HE
MEHSIIOT 3HaueHHsl. MBI pacCMOTpeNd Takue (PYyHKUIUHU B MPEAbIAyLIed TeMme, Mo-
CMOTpPHM €lIe pa3 Ha MpUMepe.

[Tpumep nepegaun napameTpoB B PYHKIMIO IO 3HAYCHUIO:

# include < iostream >
using namespace std;
void swap (int x,inty ) ;
int main ()
{mtx=5y=10;
cout << "Main. Before swap, x: " <<x<<"y:"<<y<<"\n";
swap (X,y);
cout << "Main. After swap, x: " <<x <<"y:" <<y <<"\n";
return O ;
b
void swap (int X, int y )
{ int temp;
cout << "Swap. Before swap, x: " <<x <<"y:" <<y <<"\n";
temp = X;
X=Y;
y = temp;
cout << "Swap. After swap, X: " <<x<<"y:"<<y<<"\n";

}
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PesynpTaT mporpaMMbl Ha SKpaHe OyIeT UMETh BU:
Main. Before swap, x: 5y: 10
Swap. Before swap, x: 5 y: 10
Swap. After swap, x: 10y: 5
Main. After swap, x: 5 y: 10

[Ipoananu3upyiiTe M3BMEHEHUsI 3HAYCHUI MMEPEMEHHBIX X U Y A0 oOpalieHus
K (QYHKIHUH, BO BpeMsl BBITIOTHEHUS (PYHKIIMH U TIOCIIE BBIXO/A U3 HEE.

2. B cnyuae, ecinu Tpedyercs, 4YTOOBl (PYHKIMS U3MEHsJIAa 3HaUEHU epe-
MEHHBIX WJIM BO3Bpalllaja HECKOJIbKO 3HAUYECHHI, HEOOXOJUMO HCIOJIb30BaTh Ie-
peaady napaMeTpoB IO YKa3aTeNI0 WIH [0 CChUIKE. PaccMOTpuM Ha mpumepax.

[Ipumep. Tpebyerca HanucaTh (PYHKIMIO, KOTOpas IPUHUMAET JBa Iapa-
MeTpa (IBa LEJIbIX YHCIIa) U BBIUUCISET CYMMY U IPOU3BEICHUE ITUX YUCEIL.

# include < iostream>

using namespace std;

void SP (inta, intb, int *S , int *P );
int main( ) {

mtx,y,z,R;

cin>>x>>y;
SP(x,y,&z,&R);
cout<<”’sum="<<z;
cout<<”product="<<R;
return O ;

h

void SP (inta, intb, int *S , int *P )
{ *S=a+b;

*P=a*b;}

B mpumepe ¢yHKIUS MMeeT CMELIAHHBIA CIUCOK mnapaMmeTpoB. I[lepBbie
JIBa MIapaMeTpa NEPEJAOTCS 110 3HAYCHUIO, BTOPBIE JIBA - IO YKA3aTEII0.

[Tpu BeimonHeHun QyHkuuu main ( ) B mamsiTd co3faroTcst 4 JIOKaJbHbIE
nepeMeHHbie X, Y, Z, R. IIpu Bei3oBe ¢yHkiuu SP B mamsitu OyAayT co3daHbl ABE
nepeMeHHbie a U b u 1Be nepeMeHHble yka3zarenu S u P. B nepemennsie a u b Oy-
JyT CKONHUPOBAHbI 3HAYEHUS, XPAHSIIHECS B IEPEMEHHBIX X U Y, a B IEPEMEHHbIEC
ykazatenu S u P ¢ moMouipio onepanuu B3STHS aapeca, OyIyT CKOMUPOBAHBI aji-
peca sueek z u R.

3Had azapeca syeek z U R 1 ucnonp3ys onepanuio KOCBEHHOM aJgpecalini,
¢byukius SP 3anuier pe3yiabTaThl MIPOU3BEICHHS U CYyMMBI JBYX YHCEN HEMO-
CPEIICTBEHHO B siUeiikH Z U R.

3. B caydae BbI30Ba MO CCBHUIKE OMNEpPaTOp BHI30BA JIa€T BHI3bIBAEMOU
(YHKIIMM BO3MOKHOCTh MPSAMOTO JIOCTyIa K Iepe/laBacMbIM JaHHBIM, a TakKxKe
BO3MOXKHOCTh U3MEHEHUS 3TUX JaHHBIX. BBI30B MO CCBHUIKE XOPOII B CMBICIIE MPO-
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U3BOJAUTEIBHOCTH, IOTOMY YTO OH MCKJIIOYAET HAKJIaJIHbIE PAcXObl Ha KOHI/IpOb
HUE OOJILIIINX 00BEMOB JTaHHBIX.

Cchl1ouHbBIA TapaMeTp — 3TO MCEBJIOHUM COOTBETCTBYIOIIETO apryMeHTa.
UtoObI moKa3aTh, 4TO napameTp GyHKIMHU NEepeaaH Mo CChUIKE, MOCie TUMa napa-
MeTpa B IPOTOTUIIE (QYHKIIMU CTAaBUTCS CUMBOJ amIiiepcanjia (&); Takoe »xe 000-
3HAYE€HHUE UCIOJIb3YETCA B CIIUCKE TUIOB MapaMeTpoB B 3arojioBke ¢yHkiuu. Ha-
npumep, o0bsiBlicHUe int &count B 3arojoBKe (YHKIMU MOXKET YUTAThCA Kak
«count sBJISIETCSL CCHUIKOM Ha int». B BbI30Be ()YHKIIMU JOCTATOYHO yKa3aTh UM
MEpEMEHHON U OHa OYJIeT mepeiana Mo cchlike. Torjaa ynoMuHaHKUE B TEJE BbI3bI-
BacMOM (PYHKIIMU MEPEMEHHOM MO MMEHHU €€ mapaMeTpa B JCHCTBUTEIHLHOCTU SIB-
nsieTcst oOpalieHueM K UCXOHOM MepEMEHHON B BbI3bIBAIOIIECH (PYHKIIMM U 3Ta UC-
XOJlHasi TIEPEMEHHAasi MOXET OBITh W3MEHEHAa HEMOCPEICTBEHHO BbI3bIBAEMOM
byHKIMEH.
Jliist mepenaun mapamMeTpoB MO CChUIKE 3Ta MpOorpamMma MpuMeT BUI:
# include < iostream>
using namespace std;
void SP (inta,intb,int& S, int&P);
int main () {
mtx,y,z,R;
cin>>x>>y;
SP(x,y,z,R);
cout<<”’sum="<<z;
cout<<”product="<<R;
return O ;
b
void SP (inta,intb,int&S,int&P)
{ S=a+b;
P=a*b;}
B otnnuune oT mpenwiayiiero crnocoba, pyHkius SP He co3maer AOMOIHU-
TENbHBIX MepeMeHHBIX S U P , a moityyast yepe3 CHCOK MapamMeTpoB ajpeca siueek
z 1 R , HemocpecTBEHHO 3aMKChIBACT B HUX PE3YIbTAT.

3agaHusi K caMOCTOSITeJILHOM padoTte

1. Jlanwl 1Ba kaTeTa MPsIMOYTOJBHOIO TpeyrojbHuka. Hamucats QyHk-
LU0, ONPEIEIISIOMIYIO TUIIOTEHY3Y U IUIOAlb TPEYTroJbHUKAa. DYHKINS HE TOXK-
Ha BO3BpalllaTh 3HaueHue. Pe3ynbTaT nepenaercs B TJIaBHYIO MPOrpaMMy main ye-
pe3 cnucok napametrpoB. OyHkuus nomwkHa uMeth 4 mapamerpa: 1-i karer, 2-i
KaTeT, TUIIOTEHY3y, IUIOIalb. Peann3oBars nepegayy AByX MOCIEIHUX MHapaMeT-
POB IO CCBUIKE U O YKa3aTelIlo.

2. JlaHbl paanyc OCHOBaHUA W BbicOoTa nuiauHapa. Hanucate QyHKmIo,
BBIYUCIISIONIYIO IUIONIaJb OCHOBaHUS U 00bEeM LUIUHJIpa. Pe3ynapTar B IJIaBHYIO
IIPOrpaMMy IIepeaeTcs Yepe3 CUCOK MTapaMeTPOB 110 YKA3aTEI0 WIIN 110 CCHUIKE.

3. Jlansl Kypchl gojuapa u pyosns k comy. Hanucate ¢pyHkuuto, onpese-
JSIONIYIO KOJIMYECTBO JACHEr B jojuiapax u pyonsx. OyHkuus umeeT 5 mapamer-
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POB: Kypc J0JIapa, Kypc pyOus, KOJTHYECTBO JEHEr B COMAX, B JOJIApaxX H Py
TSIX.

4. Hanumwure QyHKIMIO, KOTOpas BOCIPUHUMAET BpeMs Kak TpH Le-
JBIX aprymeHra (4acbl, MUHYTHI 5 CEKYHZIbl) M BO3BpalllaeT KOJHYECTBO Ce-
KyHJ, POIIEIINX CO BPEMEHHU, KOTJla Yachl B MOCIEAHUN pa3 nmokazanu 12. Uc-
MOJB3YWUTE 3Ty (PYHKUUIO IJIs BBIYMCIEHUS UHTEPBaja BPEMEHU B CEKyHIaX Me-
KAy ABYMSI MOMEHTaMH, HAXOASAIIMMUCS BHYTPH IBEHAJIATUYACOBOI0O LIUKJIA.

5. PazpaloraiiTe ciaeayromue 1neible QyHKIUU:

a) pyukuuto Celsius, KoTopas BoO3BpailaeT Temieparypy mno Llenbcuro,
JSKBUBAJICHTHYIO TemIiepaTtype 1o GapeHrenry;

b) bynkuuto Fahrenheit, koTopas Bo3Bpamiaetr temmeparypy no dapes-
TelTy, SKBUBAJIECHTHYIO TeMneparype o Llenscuto;

C) UCIIOJIb3YHTE 3TH (PYHKUMHU [JJI HAMHCAaHUS NPOTrpPaMMbl, KOTopas
nevaraeT TabJuIly, TOKAa3bIBAIOUIYI0 SKBUBAJIEHT 110 dDapeHreiiTy Bcex Temiepa-
Typ o Lenbscnto ot 0 no 100 rpanycoB n sxkBuBasieHT 1o Llenbcnuio Bcex Temme-
patyp no @apenreuty ot 32 no 212 rpaagycoB. CuenaiiTe TUCTUHT B aKKyparT-
HOM Ta0yJIMpOBaHHOM (hopMaTe, ¢ MUHHUMAJIbHBIM KOJIMYECTBOM CTPOK MPH CO-
XPaHEHUM XOPOIIEU YNTAEMOCTH.

6. Hanumure ¢Qynkuuro quality Points, koTopas BBOJUT CpEIHIONO
OLIEHKY CTYJAEHTOB M eciu oHa B auamaszoHe 90-100, To Bo3Bpamaer 4, eciu
B nuana3zone 80-89, Bo3Bpamiaetr 3, ecinu B auanazone 70-79, Bo3Bpamaet 2,
ecnu B auamnazoHe 60-69, Bo3BpamaeT 1, U eciau cpeaHss olleHKa MeHbIne 60,
TO Bo3Bpamiaet 0.

JlaGoparopHast paGora Ne 8
MaccuBbl Kak napametrpbl QyHKIUN

PaccmoTpum ciiyuau, korjga nmapaMmerpamu (yHKIHM SIBISIOTCS MacCHUBBI
(PUKCHUPOBAHHOTO U MPOU3BOJIHHOTO PAa3MEPOB.

[Ipn mepenavye B (pyHKIHIO OJHOMEPHOI0 MaccHMBAa (PUKCHPOBAHHOIO
pa3mepa B MIPOTOTUIIE U 3ar0JOBKE (PYHKIIMU yKa3bIBAECTCS TUIl MACCHUBA, €T0 UM
U KOJIMYECTBO 3JIeMEeHTOB. [Ipu BbI30Be (DYHKIIMU yKa3bIBA€TCA TOJIBKO MMSI Mac-
CUBa.

#include < iostream >
using namespace std;
void input (int B[ 10 ]); // dyHKIMS BBOAA OTHOMEPHOTO MAacCHBA
int main () {
intA[10];
input (A);
return O ; }
void input (int B[ 10 ])
{for(inti=0;1<10;1++)
cin>BJ[i];}

[lepenaya B QyHKIMIO JBYMEPHOro MaccuBa (PUKCHPOBAHHOIO pa3Mepa
BBINOJIHAECTCS aHAJOTUYHO, KaK U JIJIA CIy4das OJHOMEPHOTI'O MAacCHBA, TOJIBKO JO-
OaBisieTcst BTopol unaekc, Hanpumep void input(int B[ 10 ][ 10]) ;.
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B ciyuae mepegadH OJHOMEPHOr0 MacCHBA MPOHM3BOJILHOIO PazMep s

(yHKIUSI IMEET JiBa IapameTpa:

1. MaccuB 6e3 yka3aHUsI KOJTHMYECTBA DJIEMEHTOB,;
2. KommuecTBO 31€MEHTOB MacCHBa.
# include < iostream>
using namespace std;
void input (int B[ 10 ], intn ) ;
int main () {
intA[100],n;
cin>>n ;
immput (A,n);
return O;
}
void input (int B[], intn)
{for(int1i=0;1<n;1++)
cin>>B[1];}

B ciaydae mepepaum JBYMEpPHOro MaccuBa NPOU3BOJBLHOIO pa3Mepa
MacCHB MOXET UMETh TOJBKO IMPOU3BOJILHOE KOJMYECTBO CTPOK, KOJIUYECTBO
CTOJIOLIOB JOJKHO OBITh (huKkcHpoBaHHBbIM. DyHKIMS OyI€T UMETH J1BA MapaMeTpa:

I. wMaccuB ¢ KOHKPETHBIM KOJIMYECTBOM CTOJIOIIOB;
2. KOJMYECTBO CTPOK.
# include < iostream>
using namespace std;
voidmput (Int B[ ][5 ],intn);
int main( ) {
mtA[100][100],n;
cin>>n ;
mmput (A,n);
return O ;
i
void imput (int B[][5],intn)
{for(inti=0;1<n;1++)
for(intj=0;j3<n;j++)
cin>>B[i][j];}

Jlokanvnoe u 0uuamultec1<oepacnpedeﬂeuue nawiamu

JlokanbHoOe pacnpenejieHne MaMsITH — IEPEMEHHON UM OOBEKTY BbIjIE-

JEACTCHA ITaMATh B IIPOIrpaMMHOM CTCKC.

Crek — 005acTh B ONIEPATUBHOM MMAMSTH, BbIAEIsIEMasi IPOrpaMMou Mpu eé

Bces mamsaTe, HeoOxoammas mporpaMme sl CO3AaHusl IEPEMEHHBIX, BbI30-
BOB QD YHKIIMI U MPOYUX JEUCTBUI, OepETCA U3 cTeKa. JTa MaMsTh BEICBOOOKIAET-
Csl MIPU 3aBEPIICHUU PabOTHI MPOrpaMMBbl, NMPU BbIXOJE U3 (DYHKIUU WU MPHU BbI-

XOJ€ U3 JJOKAJILHOIO OJIOKA.

HpeI/IMYIHCCTBO CTCKa - IaMAThb B CTCKC BBIACIIAACTCA OUYCHD 6I>ICTpO.
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HenocrtaTok crteka - cTek uMmeeT (PUKCUPOBAHHBIN pa3Mmep, KOTOPBIM
MOXET OBITh U3MEHEH BO BPEMS BBIMIOJTHEHUS IPOTPaAMMBI.

J171st nepeMEeHHbBIX BCTPOSHHBIX TUIIOB M HEOOJBIIINX MACCUBOB JOCTATOYHO
UCIIOJIB30BaTh JIOKAJIBHOE pachpejesieHue mamsatu, T.e. crek. Ho mpu pabote ¢
OOJIBIIMMHU MAaCCUBaMH, CTPYKTYpaMH U KJIacCaMH, PEKOMEHYEeTCsl UCIIOIb30BaTh
AUHAMHUYECKOE pacrpeiefieHne naMaTu. JJuHaMmuueckasi mamsiTh CKIaJbIBAC€TCA U3
CBOOO/IHOM ONEpaTUBHOM MaMsTH U CBOOOTHOTO MPOCTPAHCTBA HA KECTKOM JIUCKE.
OO6paiieHue K AMHAMAYECKON MaMATH MPOUCXOAUT HEMHOTO MEJJICHHEe, YeM K
namMsITH U3 cTeka. JluHaMmudeckas mamsiTb — 3TO BUPTyalibHAsl TaMATh KOMITbIOTEPA.

B C++ aguHammyeckoe pacnpeiesreHHUe MaMSATH OCYLIECTBIISIETCS 4epe3
orneparop “new”’, KOTOPBIM BBIJIETSAET NaMATh O] TUHAMUYECKUN 00beKkT. Onepa-
top “delete” ynanser o0bekT U3 quHaMuueckor namstu. [locne oneparopa “new”
JIOJIKEH OBITh yKa3aH TUIl 00bEKTa, KOTOPBIM OyIeT pa3MelI€H B MaMsITH.

int *a;
a = new int; // Ykasarenb cchuiaeTcs Ha i4EKy B 00JIACTU IMHAMHYECKOM MAMSTH

Korna mamsartse, BeieaseMas moj 00ObEKT, HE MCIIOIb3YyeTCs, €€ HE0OX0u-
MO OouuCTUTE: delete a; // ounmenne sueliku naMATH, Ha KOTOPYIO CCHLIAETCS yKa3aTeb.

Jlunamuueckoe pacmpeielieHue MaMsTH 4Yallle BCEero HMCIOJIBb3YEeTCs st
paboThI C TMHAMUYECKUMHU MaCCUBaMHU.

Junamuueckuii maccue — MacCuB, pa3Mep KOTOPOTO 3apaHee HE U3BECTEH
Y 33/1a€TCS B MPOIECCE BBIMOIHEHUS MPOrPaMMBI.

int * Array, n;

cin>>n;

Array =new int[n ] ; // Bigenenue naMsTy 0 OJHOMEPHBIN IHHAMUYECKHI MaCCUB,
.. // ipu 5TOM “Array” comepKUT aapec NEPBOro HIEMEHTA.

delete [ ] Array ; /] OcBoGOXIEHIE TMHAMUYECKO TTAMSTH.

[ ] - yka3bpIBalOT Ha TO, YTO OyAeT yAaJI€H MacCuB, 0€3 HUX OyAeT yAaJIEH TOJIBKO
TIEPBBIN 3JIEMEHT MaCCHBA.
[Tpumep: OObBsiBIIEHHE OAHOMEPHOTO TWHAMUYECKOTO MAacCHUBA, BbIEIe-
HUE MaMsTH, BBOJI JAHHBIX U OYUIICHUE MAMSITH.
# include < iostream >
using namespace std;
int main ()
{ double * dinArray ;
mtn,i;
cout << ”Enter size of array \n” ;
cin>>n;
dinArray = new double [ n ] ;
for(1=0;1<n;i1++)
cin >> dinArray [ 1] ;
delete [ ] dinArray ;
return 0; }
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BoigesieHue maMsiTH IO/ IlByMeprlﬁ IIHHaMI/I‘IECKI/Iﬁ MacCCHUB

Array[0] [
Array[l] —»
Array[2] |—»
5

Array[n-1] [

Array[0][0] | Array[0][1] | Array[0][2] Array[0][m-1]
Array[1][0] | Array[1][1] | Array[1][2] Array[1][m-1]
Array[2][0] | Array[2][1] | Array[2][2] Array|[2][m-1]
Array[n-1][0] Array[n-1][1] Array[n-1][2] Array[n-1][m-1]

# include < iostream >
using namespace std;

int main () {
int **Array;
intn, m, j, i;
cout << ”Enter number of rows \n ”’ ;
cin>>n;
cout << ”Enter number of columns \n " ;
cin>>n;
Array = new int * [ n |; //Beinensiercst namsith moj 0JHOMEPHBIH MACCHB,
//KaXKIpIA 27IEMEHT KOTOPOTO, SIBJSIETCS YKa3aTeleM
for(inti=0;1<n;1++)
Array[ 1] =new int [ m |; // Kaxnomy ykas3aremro npucBauBaeTcs aapec

// Ykazarenb Ha MaccuB yKasaTelnei

//mepBOM sTYEUKH TTAMSITH, BBIIEIIEMON O]

// 3neMeHTOB MaccuBa

for(1=0;1<n;i1++)
for(j=0;j<m;j++)
cin>> Array [1][] ];

for 1=0;1<n;i1++)

delete Array [ 1] ;

delete [ | Array ;
return 0 ; }

// BBoa 2-MepHOTO MaccuBa
// BBoa 2-MepHOTO MaccuBa
// BBoa 2-MepHOTO MaccuBa

/l'Y nanenue cTpok MaccuBa

/l'Y nanenue maccuBa ykasarenen

(13 2

m

[lepenaya nuHaMUYECKMX MAcCHUBOB B (DYHKIIMIO MPOU3BOJUTCS CIEAYIOIIUM 00-

pa3om:

// Tlepenaya O AHOMEPHOTO AMHAMUYECKOTO MacCUBa B (PYHKIIUIO
void funct ( double *A ,intn ) ;

int main () {

double * B ;
Intn;
cin>>n;

B =new double [n ] ;

funct (B, n);
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// Tlepenada IByMEpHOr0 TMHAMUYECKOTO MacCHBa B (PYHKIUIO
void funct ( double **A ,intm, intn) ;
int main () {
double **B ;
mtm,n;
cin>>n>>m;
B =new double * [n];
for(intj=0;j<n;j++)
B[j]=new double[ m];
funct(B,n,m);

3agaHusi K caMOCTOSITeJILHOHM padore

1. Jlan omHoMepHbId MaccuB. HamucaTh QyHKIHIO, ONPEACISIONIYI0O MHU-
HUMAJIbHBIA, MaKCHUMAaJlbHBIN 3JIEMEHTHI MacCuBa U CpeaHee apuMeTHYECKoe
MHHUMAJIBHOTO U MAaKCUMAaJIbHOTO 3J1€MEHTOB. Kpome Toro, mporpamma mOJKHA
MMETh (PYHKIIMIO BBOJIA OJTHOMEPHOI'O MacCUBA U (PYHKIIMIO BBIBO/IA.

2. Hamwucate QyHKIHMIO NepeMHOXKEHUsI MaTpul] A pasmepoMm nxm u B
pasmepom mxl. DneMeHTHl pe3ynbTUPYIOLIEH MaTPUIBl MOJYYUTh C MOMOIIBIO

cieayomet  GopMybl. m MaccuBbl 10TKHBI ObITh JUHAMUYECKUMH.
3. Hammcatp Cu = i 4;B ) (hyHKIMM BEIYHCIECHUS CYMMBI DJI€MEHTOB
KaKJIOH CTPOKM MATpuLbl A pasMepoM 6x6, ompejeneHUs HaHOOJBIIETO

3HAYEHUS ITUX CYMM.

4. Jlana neiicTBuTENbHAs MaTpula pasmepa 6x9. Haiftu cpeanee apud-
METHYECKOE HAauOOJIbIIIEr0 U HAaUMEHBIIEro 3HauYeHU ee 3neMeHToB. [Iporpamma
JI0JI)KHA OBITh COCTaBJIEHA C UCMOJIb30BaHUEM () YHKIIUIA.

5. B kBagparHOl MaTpuile pa3Mepa mxn HallTH 3HaUYCHHE HAMOOJBIIETO
0 MOAYJIIO AJIEMEHTa MAaTPUIlbl, a TAKXKE OMPEACIUTh UHIEKCHl 3TOTO AJIEMEHTA.
[Ipeanonaraercs, YTO TaKOM ANEMEHT - equHCTBeHHBIN. [[porpamma nomkHa ObITh
COCTaBJICHA C UCIOJIb30BaHUEM () YHKIIHMA.

6. B maHHON AEHCTBUTENBHOM KBaJApaTHOM maTpule nopsaka N HauTH
CyMMY 3JIEMEHTOB CTPOKH, B KOTOPOM PACIIOJIOKEH 3JEMEHT C HAMMEHBIIUM 3Ha-
yeHueM. lIpeanonaraercsa, 4To TakoW 3MEMEHT €IMHCTBEHHBIN. [Iporpamma nomxk-
Ha OBITh COCTaBJIEHA C UCIIOIb30BAaHUEM (PYHKIIMIA.

7. B ogHOMEpHOM MacCHBE, COCTOSIIIEM M3 N BEIIECTBEHHBIX YUCEI, BbI-
YUCJIUTH:

a) KOJIMYECTBO 3JIEMEHTOB MaccHBa, MeHbINX C;

0) CyMMy MOJOXHUTEIbHBIX 3JIEMEHTOB, PACHOJIOKEHHBIX MOCIE MEPBOTO
MTOJI0KUTEIBHOTO DJIEMEHTA.

[IpeoOpa3oBaTh MaccuB TakuM 00pa3oM, YTOOBI CHayajiga pacrojiarajuch
BCE AJIEMEHTHI, 1IeJIasi YacTh KOTOPBIX JIEKUT B MHTEpBajie [a, b], a motom — Bce
OCTaJIbHBIE.

[IporpamMma aoxkHa OBITH COCTaBJIEHA C UCIIOIb30BaHUEM (DYHKIIUM.
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JlaGoparopHast paGora Ne 9
Ileperpy3ka pyHkumii

Ileperpy3ka pyHkmum - 3TO ONpeAesieHne MBYX Win Ooyiee QyHKIUN C
OJTHAM W TE€M XK€ UMEHEM, HO pa3HbIM HabOpoM mapameTpoB. PaboTa meperpyxeH-
HBIX (YHKIIUHA OCHOBaHA HA Pa3JIMYUH CIMCKOB IMapaMeTPOB (HA PA3THYUHA UX TH-
OB W/WJIM KOJUYECTBE), MpuHUMaeMblX PyHkuuen. [Ipu oOpamennn k GyHKIUU
KOMITAJISITOP UCIOJIB3YeT TO OompeneieHue GyHKIUHA, TUT ¥ KOJUIECTBO IMapamMeT-
POB KOTOPOM COBMAAAIOT C THUIIOM M KOJIMYECTBOM IMapaMETPOB, MEPEIaBaCMbIX B
(YHKIMIO TpU 00pAIlleHUH K HEH.

[leperpyxeHHble (PYHKIIMA HE MOTYT OTIMYATHCS TOJHKO THUIIOM BO3Bpa-
I[aeMOT0 3HAYCHUSI.

[Tpumep meperpy3ku GyHKITUH, BRIYUCISIONIAX CpeHee apuPMeTHIecKoe
3HAYEHWE ISl IBYX IICJIBIX YHCEN, ISl TPEX MEIbIX YUCe, I ABYX JEHCTBUTEIh-
HBIX YUCEN U TPEX JCHCTBUTEIHHBIX YHCEIL.

# include < iostream >

using namespace std;

double avg (inta,intb);

double avg (inta,intb,intc);

double avg ( double a , double b ) ;

double avg ( double a , double b, double ¢ ) ;

int main( )

{

mx,y,z;

cout << Enter 3 integers \n ” ;

cin>>x>>y>>z;

cout <<” average value of 2 numbers =" <<avg(x,y);

cout << average value of 3 numbers =" <<avg(x,y,z);
doublen, m, k ;

cout <<” Enter 3 real numbers \n”;

cin>>n>>m>>Kk ;

cout << ” average value of 2 real numbers =" <<avg(n,m);
cout << average value of 3 real numbers =" <<avg(n,m, k) ;
return O ;

b

double avg (inta,intb) {return (a+b)/2.0;}

double avg (inta,intb,intc) {return(a+b+c)/3.0;}
double avg ( double a, double b ) {return(a+b)/2;}
double avg ( double a, double b, double ¢) {return (a+b +c)/3;}

HIa0soHbl GyHKUMH
[ITabnoHbl PYHKIMU MO3BOJISIIOT CO3/1aBaTh (QYHKIIMHU, KOTOPbIE MOTYT UC-
MOJIb30BaTh APTYMEHTHI PA3JIUYHBIX TUMOB. BONBIIMHCTBO (PYHKIMI HCIOIB3YIOT
aIrOPUTMBI, KOTOPbIE MOTYT pabOTaTh C pa3IMUYHBIMU THUNaMU JaHHbIX. Hampu-
Mep, QYHKIUS COPTUPOBKU MOXKET COPTUPOBATH CUMBOJIbHBIC, BEIIECTBEHHbBIE U
LETTOYHCIICHHBIE MACCUBBI.
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Hcnonp30BaTh HECKOJBKO OMNpENETICHUNA HACHTUYHBIX (YHKIUH,
TANIIUX C JJAHHBIMH Pa3HOTO Tuia, He 3P ¢dexTuBHO. B 3TOM ciiyuae cienyer uc-
MoJib30BaTh 1mabnoHbl QyHkuuu. [Ipu 3TOM ompenenenre u MPOTOTUN (YHKIIUU
HaunHAIOTCA co cTpoku template < class T >. Ota cTpoka sBisgeTcs npehUuKcoM
mabJioHa W YKa3blBaeT KOMIIHIISTOPY, YTO CIEAyIOUlee 3a HUM OIpeJeeHue
byHkiuu sBusercs madnonoM, a T - mapamerpom Tumna. Cinoso class B 3ToM city-
yae o6o3HayaeT tuil. B kauectBe T MoxeT ObITh yKa3aH JH000W THIIL.

Onpenenenue madioHOB (DYHKIIMKM HAa CaMOM JeJie SIBIAETCS OOJIbIIUM
Ha0OpOM KoJudecTBa omnpeneneHuid GyHkuu. Kaxapiil U3 3TUX onpeaeneHui mo-
JaydaeTcs 3aMelleHueM mnapamerpa Tuna T vMEHEeM COOTBETCTBYIOIIErO THIIA.
Komnunsitop npu ob6panieHuu Kk GyHKIMU caM CO3/1aeT €€ OMPEIeICHUE Ha OCHOBE
mabnaona. Ilpexne, yeM co3maBaTh MIA0JOH (QYHKIHH, HEOOXOAMMO CO3/aTh
OOBIKHOBEHHYIO (DYHKIIHIO, ¥ TOJIBKO TOCIIE€ €€ OTIaKU MpeoOpa3oBaTh B MIa0JIOH.

[Tpumep: yuuBepcaiibHasi GyHKIUS COPTUPOBKH.

# include < iostream >

using namespace std;

template <class T >

void sort ( T a[ ], int size ) ;

int main () {
charc[8]={p’,’r’,’0’,7¢g’,’r’,”a’,’m’,”\0" };
sort(c,8);
mA[S5]={5,10,1,4,9};

sort (A,5);

double B[4]={3.2,1.5,9.8,2.8};
sort (B,4);

return O ;

b

template < class T > void sort ( T a [ ], int size )
{inti, P;

TD,;

for(p=1;p<=size-1;p++)
for(1=0;1<size-1;1++)
if(a[i]>a[i+1]){

D=ali];

a[i]=a[1+1];

a[i1+1]=D;}

PekypcuBHBIC QYHKIMH
[IporpamMmbl, KOTOpbIE MBI OOCYKJadu IO CHUX MOp, B OOIIEM Ciydae CO-
CTOSUTM M3 (PYHKIIMI, KOTOpPbhIE BHI3BIBAIU KaKUe-Tu00 Apyrue (yHKIUU B CTPOroit
uepapxuueckoil maHepe. B HEKOTOPBIX cliydasix MOJE3HO UMETh (YHKIIMH, KOTO-
pbie BBI3BIBAIOT caMu cebsi. PexkypcuBHass pyHkumss — 3T0 (yHKIUsS, KOTOpas
BBI3BIBAET caMa ceOs JIM00 HEMOCPEICTBEHHO, TM00 KOCBEHHO C IOMOLIBIO IPYroi

dbyHKIMH.
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PexypcHBHas 3a1a4a B oOIIeM clIydae pa3buBaeTcs Ha aBa stama. i po
IIEHUS 3aJ]a4d BBI3BIBACTCA peKypcuBHas QyHKIMSA. DTa QYHKIUS 3HAET, KaK pe-
aTh TOJIBKO MPOCTEUINYIO YacTh 3aJadyl — TaK Ha3bIBAEMYIO 0a30BYI0 3aJavy
(W1 HeCKONBbKO Takux 3anay). Eciu 3Ta GyHKIMS BBI3BIBACTCS ISl pElIeHus: Oa-
30BOM 3aJlayd, OHA MPOCTO BO3BpalaeT pe3yiabTaT. Eciau (yHKUHS BBI3BIBACTCS
IUIsL perieHus: 0osee CI0KHOM 3aJauM, OHA JEJUT 3Ty 3aJa4y Ha JIB€ YacTU: OJHY
4acTh, KOTOPYIO QYHKIMS YMEET peliaTh, U APYryr0, KOTOPYIO (YHKIHS periaTh
He ymeeT. UTOOBI cienaTth pEeKypCHUIO BBIMTOJHUMOM, MOCHEIHSIS 4acTh JOJIKHA
OBITh TTOXOKa Ha MCXOAHYIO 3a7ady, HO OBITh MO CPAaBHEHUIO C HEW HECKOJIBKO
IIPOLIE WM HECKOJIbKO MeHblIle. [I0CcKoIbKy 3Ta HOBas 3a7ay4a ogo0Ha UCXOIHOM,
(yHKUMS BBI3BIBAET HOBYIO KONHUIO caMmMOi ceOs, 4yToObl HadaTh padoOTaTh Haj
MEHbIIIEH TPoOIEMON — 3TO HA3bIBAETCS PEKYPCHUBHBIM BbI30BOM, WU IIATOM
pekypcuu. lllar pekypcun BKIIIOUAET KIIOYEBOE CIOBO return, Tak Kak B J1ajib-
HeWIlleM ero pe3yibTaT OyneT 00bEeIUHEH C TOW YacThlo 3a/Jauu, KOTOPYIO (yHK-
1M YMEET pelath, 1 cPopMHUpyETCsl KOHEUHBIN pe3ysbTaT, KOTOPKIM OyAeT nepe-
JaH oOpaTHO B UCXOJIHOE MECTO BBI30Ba, BO3MOKHO, B mMain.

[lar pexypcuu BBIIOJHAETCS OO T€X MOp, MOKa HCXOJHOE OOpalleHue K
(yHKLIMH HE 3aKpBITO, T.€. NIOKA €I1e HE 3aKOHYEHO BblNoJHeHHE QyHkuuu. Illar
PEKYpPCUU MOXKET HNPUBOAUTH K OOJBIIOMY UYHUCIY TaKUX PEKYPCUBHBIX BBI30BOB,
MOCKOJIBKY (DYHKLIHS TPOJOJIKAET JEJIeHUE KaK10M HOBOM M0/A3aJa4yM Ha JBE Yac-
Ti. UTOOBI 3aBEpIINThH MPOLECC PEKYPCUM, KaXKIbIA pa3, Kak (YHKIUU BBI3bIBAET
camy ce0s C HECKOJIbKO YIPOUIEHHOM Bepcueil NCXOIHOM 3a/1auu, JOJKHA (hOopMU-
pOBaThHCS MOCIEAOBATEILHOCTh BCE MEHBIIINX M MEHBIIUX 3a/1a4, B KOHIIE KOHIIOB,
cxojsmascs K 6a30Boif 3aaue. B 3TOT MOMEHT (yHKIIMS pacro3HaeT 0a30ByIO 3a-
Jady, BO3BpalllaeT pe3yabTaT Mpeablayled Konmud (QYHKIUU, W Tocle-
JI0BaTEJIbHOCTh BO3BPATOB MOBTOPSET BECh IYTh Ha3aj, NOKa HE JONAET A0 mep-
BOHAYaJIbHOI'O BHI30BA U HE BO3BPATUT KOHEUHBIN PE3yJbTaT B PYHKIIMIO main.

Henocratok pekypcuu: MOBTOPHBIN 3allyCK PEKYPCUBHOTO MEXAaHU3Ma BbI-
30BOB (D)YHKLIMHM IPUBOJUT K POCTY HAKJIAJAHBIX PACXOJOB: K HapacTAIOIIUM 3a-
TpaTaMm IpOLECCOPHOr0 BPEMEHH U TPeOyeMOoro oobemMa naMsTu.

Kak mpumep paccMOTpuUM pEKypCHBHYIO MporpaMMmy A pacuera (hakTo-
puasna.

dakTopuan HEOTPULATEIBHOIO LEJIOr0 YKMCIIa N, 3alUChIBAaeMbIN Kak n!, pa-
BeH n*(n-1)*(n-2)*...*1, npuuem cumutaercsa, yto 1! = 1 u 0! = 1. Hanpumep,
5! Beruncisiercsd kak S x4 x3 x 2 x 1 u pasen 120.

daxkropuan uejaoro yucia, number, Oosbiiero wim paBHoro 0, MOXXeT ObITh
BBIYUCJIEH UTEPATUBHO (HEPEKYPCHUBHO) C MOMOIILI0 omnepaTopa for ciemyronmm
00pa3oM:

factorial = 1;

for (int counter = number; counter >=1; counter--)

factorial *= counter;
Tenepr UCHONIB3yeEM PEKYPCHUIO JUIsl BBIYMCICHUS U MedaTh (HaKTOPUAJIOB IIEJIbIX
gucen ot 0 1o 10. PekypcuBHas ¢ynkius factorial cnavana npoBepsieT, UICTUHHO
JIM YCJIOBHE 3aBEPILIEHUS PEKYPCHH, T.€. MEHbIIE I paBHO | 3HaueHre number.
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Ecnu neiictBurensHO number Menbiie uin paBHo 1, factorial Bo3spamaer 1,
KaKUX JaTbHEWIINX PEKYpPCUU HE HYKHO W MpOrpaMma 3aBeplIacT CBOIO padoTy.
Ecnu number 6omnbmie 1, onepatop
return number * factorial (number - 1);

MpeACTaBIsAeT 3aJadyy Kak IMpou3BeieHMe number U PEKypCUBHOIO BBI30BA
factorial, Beruncnsitoniero gakropuan BeauduHbsl number-1. OtMeTum, uto factori-
al (number - 1) sBRsieTCS YyNpOIIEHHON 3a7a4eil M0 CPaBHEHUIO C UCXOAHBIM BbI-
yucnenneM factorial (number).

B o0bsaBnenun gynkuuu factorial ykazano, 4To oHa mojgydaet nmapameTp TH-
na unsigned long u Bo3Bpamaer pe3ynbrar THHa unsigned long. OTo0 sABAsSETCA
KpaTkoi 3anuchio Thna unsigned long int. Onucanue si3p1ka C++ TpeOyeT, 4ToObI
nepeMeHHas Tuna unsigned long int xpanunack 1o kKpaiineit mepe B 4 Gaiitax (32
O0uTax), U TakuM 00pa3zoM MorJia Obl COAEPKATh 3HAUYCHUS B JUANA30HE MO Kpai-
Hel Mepe ot 0 10 4294967295, (Tun ganHbix long int Tak:ke XpaHUTCA MO KpaitHen
Mepe B 4 0aliTax U MOXKET COAEPKATh 3HAUEHUs M0 KpaliHel Mepe B Juara3oHe OT
2147483647). ®yukuus factorial HaurHaeT BrIpabaThIBaTh OOJBIINE 3HAUEHUS TAK
ObICTpO, uTO naxke unsigned long He MO3BOJISIET HAM HamleyaTaTh MHOTO 3HAYCHUI
(hakTOopHana 10 TOro, Kak OyaeT NPeBbIIICH JOMYCTUMBIN Mpeaes NeEpeMEeHHON un-
signed long.

// PexypcuBHas ¢pyHKIus paxkropuana
# include < 1ostream>
using namespace std;
unsigned long factorial ( unsigned long ) ;

int main ()

{for (int1=0;1<=10; 1++)

cout << 1<<“!=*“<<factorial (1) << endl,
return O;

b

/| pekypcuBHOE onucaHue (QyHKIMU BbIYUCICHUS (paKTOopUaa
unsigned long factorial ( unsigned long number )
{ if ( number <= 1) return 1;
else
return ( number * factorial ( number — 1 );

b

3agaHusi K caMOCTOSITeJILHOUM padoTte

1. Hanumurte mporpaMMmy, KOTOpasi UCHOJb3yeT Ma0J0H GyHKIMU max-
imum i TOMCcKa MaKCUMaJIbHOTO M3 TPEX IEJIbIX YUCEeN, TPEX YHCEN C Iia-
BAIOUIEH 3aIMSATON U TPEX CUMBOJIOB.

2. Hamuimure mporpamMmy, KOTOpasi UCIOJIb3YyeT IIa0JIOH (PYyHKIHMH IO
MMEHM min JJIsi ONpeAeNICHHs] HAaMMEHBIIEro U3 TpeX apryMeHToB. [IpoBepnTe
porpaMMy, UCIOJIb3Ys Maphl LEIbIX YHCEN, CHMBOJIOB U YHCEN C IUIaBaloIIel 3a-
ISITOU.

3. Omnpenpenure, coaepkaT JIM Ccleayomue Q(parMeHTbl MPOrpamMMBbl
omuOku. st KaXkK10# OMMOKHU YKaXUTE, KaK OHA MOXET OBITh UCITPaBJICHA.
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3amMeuaHue: B HEKOTOPBIX (hparMeHTaxX OMIMOKH MOTYT OTCYTCTBOBATb.

a) template < class A >

int sum ( int numl , int num?2, int num3 )
{ return numl + num2 + num3; )

b) void printResults (int x, inty )

{ cout « "Cymma paBHa " « X Ty «'\n';

return x +y; }

c¢) template < class A>

A product ( A numl, A num2, A num3 )
{ return numl * num2 * num3; }

double cube (int) ;

int cube (int);

4. Pan ®ubOoHHAYM COCTOUT M3 UHUCEI, KAXJ0€ U3 KOTOPBIX SIBISIETCS
cymMmoi nByx npenpiaymmx(1, 1, 2, 3, 5, 8, 13, ...). HaiiTu n-HBII 3JIeMEHT psfa,
UCIIOb3Ys PEKYPCHIO.

5. HauGonpmuit o6umit genurens (HOJl) nByx menbix yucen X 'y —
ATO HaubOoJbIIee 11eJI0oe, Ha KOTOpoe 0€3 OCTaTKa JEIUTCS Kax0€ U3 ABYX 4YH-
cen. Hanumurte pekypcuBHyo (GyHKIMio nod, KoTopas Bo3BpaniaeT HaubOJb-
muid o0mui aenutenp yucen X u'y. HOJl ans x u y onpenensieTcsi peKypcUBHO
cienyroumM odpaszom: eciu y paBHo 0, To nod(x, y) BO3BpalaeT X; B MPOTUBHOM
cinydae nod(x, y) paBusercsa nod(y, X % y), rae % — 3To omnepauus BbIYUCIECHUS
OCTaTKa.

JlaGoparopHas padora Ne 10
daitabl

B C++ BBOJ U BBIBOJ OCYIIECTBISIOTCS yepe3 moToku. [loTok (stream) -
a0CTpaKTHBIN KaHall CBS3U, KOTOPBIM CO3/1aeTcsl B IporpaMme Jjisi OOMeHa JaHHBI-
MU ¢ (aillaMu ¥ CTaHAAPTHBIMH YCTPOWCTBAMH BBOJa-BhIBOAA. 10 HampaBieHuio
nepeavyy JaHHbIX Pa3inyaloT CJIEIYIOINE TOTOKHU:

1. BxopaHble MOTOKH, U3 KOTOPBIX U3BJIEKAIOTCS JaHHbIE (istream);

2. BbixonHble NMOTOKH, B KOTOpBIE 3alUCHIBAIOTCS 3HAYEHUS U3 IIPO-
rpammel (ostream);

3. JIByHampaBJIEHHBII TOTOK, KOTOPBIM JOMYCKAET U YTEHHE, U 3AIUCH.

[Ipu noakintoyeHun OubOIMOTEYHOTO (aiina iostream CO31aI0TCS MOTOKHU
cin u cout. Pabota ¢ (aitnamu Takxke OCyLIECTBISETCS Yepe3 MOTOKU, MPU FTOM
TpedyeTcst moAKIoYnTh (Paitn fstream. IToT ¢aiis Mo3BoOJISIET CO37aBaTh CIEIYIO-
1I1E MOTOKHU:

ifStream IS YT€HUS TaHHBIX,

ofstream 114 3aIMCH TaHHBIX,

fstream aJist UTEHUS U 3aITUCU JJAHHBIX.

Paboty ¢ ¢aiinaMmu MOXKHO OAPA3AEIUTH Ha 4 HTana:

1. Co3nanue noroka (0ObsIBIEHHE MOTOKOBOW mepeMeHHoM). lepemen-
HbIE TIOTOKA BBOJAA U3 (hailia uMmerot Tun ifstream, nepeMeHHbIe MOTOKA BHIBOJIA B
(aiin umerot tun ofstream.
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2. CBs3bIBaHME [OTOKA C (BaiIoM U OTKpbITHE (aiina 11 PaGoThl B O
peneneHHoM pexume. [ns cBszu ¢aiiila ¢ MOTOKOM UCIHONb3yeTcs (YHKIUs
open().

3. OOMeH naHHBIMU C (QalIoM yepe3 MOTOK: 3aMuCh B MOTOK, YTCHUE U3
notoka. MHbopMalms 3 MOTOKOB CUUTHIBACTCS C MOMOIIBIO omeparui “ >> 7 -
U3BJIEYb U3 MOTOKA. 3anuch uHpoOpManuu B (aili OCyIIECTBIAETCS C MOMOIIbBIO
onepauun <<’ - OTOPaBUTH B MOTOK.

4. Pa3psiB cBsi3U MOTOKA ¢ (dailyioM: 3aKphITHE (aiiiaa U pa3pbiB €ro CBS-
31 ¢ TOTOKOM. Daiii 3aKphIBaeTCs ¢ MOMOIIBI0 GyHKIUHU close ().

[Tpumep. Hanucate mporpamMmy, KOTOpasi CUUTHIBAET JIBE MEPEMEHHbBIC U3
(aiina 1 3anMCHIBAET pE3yabTat B Ipyrou aiin.

Jlns pereHust 3TOW 3aa4u HEOOXOJAMMO CO3/1aTh B MporpamMme BiIoKHOT
(aitn T1.txt u 3amucath JBa YKClia, a 3aTEM 3alyCTUTh MPOTrpaMMy.

# include < fstream>

using namespace std;

int main () {

ifstream in; // 0OBIBIEHHE BXOTHOTO IIOTOKA
ofstream out; // 0OBSIBIIEHHE BBIXOJIHOI'O IOTOKA
in.open (“ Tl.txt); // cBs3b moTOKa ¢ aitnom

out.open (“T2.txt”);

inta, b, c;

in>>a>>b; /| uyTeHWe MaHHBIX U3 Qaiina
c=atb;

out <<c; // 3amuch pe3yibTara B (aiin
in.close () ; //' pa3peIB MoTOKA C (ailiom
out.close () ; //" pa3pbIB IOTOKA C (haitiom
return 0; }

Pe:xkumbl oTKpbITHA (aiiia
@aisibl MOTYT OTKPBIBATHCA B PA3JIMYHBIX PEXKHUMax. PeXUM OTKpBITHS
(aiina onpeaensieTcs ¢ MOMOIIBIO ONPEEICHHBIX KOHCTAHT.

Koncranra Pexum ITo3unus B daiine
app Ucnonwizyercs nna nobasnenus | Koner ¢aitna
JTAHHBIX B (paiin
nocreate He cozpaer HoBbIN (aiin. Ecnu

(haiin He cylIecTBYeT, omeparus
OTKPBITHUS HE BBITIOIHSACTCS

noreplace | He 3amemars. Ecnu daiin cyie-
CTBYET, TO OTIEpaIUs €r0 OTKPHI-
THUS HE BBITIOJHSACTCS

in OTtkpeoiTHE (aitna asig 4TeHust Hauano daiina

out OTtkpeiTHE (aitna aiis 3anucu Hauano daiina
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DyHKIUSA MPOBEPKH YCIIEIIHOCTH OTKPbITHA aitia fail ()
Ecnu npu pabote ¢ dynkuuein open() uaet odpaiieHre K HECYIIECTBYIO-
meMy ¢ainy, To KOMOWISTOP CO3JacT HOBBIM MycTOW (aiii, mo3ToMy HEOOXO -
MO TPOBEPSTH, ObLT JIM OTKPBIT yKe cyliecTByromui ¢aiin. Oyukius fail( ) u3
oubnuoreku fstream.h u pe3ynbTaToM 3TOM (QPYHKIIMHU ABISETCS JIOTMUECKOE BBI-
paxeHue, eciu oOpamieHue Kk GyHkiuu open() ObLIO BBIIIOJIHEHO HEYAA4HO, TO
fail( ) Bo3Bpalaer 3HaueHUE “UCTUHA.
# include < iostream>
# include < fstream>
# include < stdlib>
using namespace std;
int main () {
ifstream in;
in.open ( “data.txt”, ios::nocreate ) ;
if (in.fail( ) ) {
cout << ” File doesn’t exist \n ” ;
exit (1);} }
Jlnst mpoBepku KoHia ¢aiina npumensiercs: pynkuus eof( ) (end of file).
[Tpumep. TpebOyercst mepenucaTh MOCIEAOBATEIBHOCTh JCHCTBUTEIBHBIX
yuceln U3 0JHOTO (paiiya B Apyroil.
# include < fstream>
using namespace std;
int main () {
ifstream A; ofstream B;
A.open ( “C:\\Documents and Settings\\POVT\\Data.txt” );
B.open ( “C:\\result.txt” );
double a;
while ('A.eof ())  //moxa He koHer daitna
{ A>>a;
B <<a<<endl;}
A.close ();
B.close ();
return 0; }
VYcnoBue B ckoOkax ornepatopa while MoxxHO HanmucaTh IpyruM crnocoooM,
TOr/1a mporpamma OyaeT UMETh BU/L:
# include < fstream>
using namespace std;
int main () {
ifstream A;
ofstream B;
A.open ( “C:\\Documents and Settings\\POVT\\Data.txt” );
B.open ( “C:\\result.txt” );
double a;
while (A >>a)  // moka u3 moToka A HIyT NepeMeHHbIE a
{B<<a<<endl;}
A.close (); B.close ();
return 0; }
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(I)OpMaTHpOBaHHLIﬁ BbIBOA JAaHHBIX

dopmaTupoBaHuEe — NPeoOpPa30BaHUE JAHHBIX B COOTBETCTBUM C YCTAHOB-

JICHHBIMH ITapaMCTpPaMH.

[Tpu BrIBOZE (hopMaTHpOBaHKE MO3BOJSET MONIYUYUTh JaHHBIE B (paiiie uiu
Ha 2KpaHe B ompenaesieHHOM (opmare. [Ipu BBoje maHHBIX popMaTUpOBaHUE TO-
3BOJISIET CUMTHIBATh JAHHBIC KaK 3HAUYCHUS ONPEICIICHHOTO THUIIA.

Jns popmatupoBanusi B sizbike C++ HCHONB3YIOTCS MaHUMYJSATOPHI U

(YHKITHH.

ManunyasaTop — 370 QyHKIHUS, KOTOpask UCIOIb3YeTCs] BO BXOJHOM HWIIU
BBIXOJIHOM MOTOKE MOCe onepanui >> 1 << (B35Th WK OTIPABUThH B MOTOK). Ma-
HUIYJISTOPHI OBIBAIOT IBYX THUIIOB: 0€3 MapaMeTPOB U C MapaMeTpaMHu.

MaHunyasTopsl 0e3 napamMeTpoB HAXOAATCH B 0ubIMoTeKe iostream.h

Manunynstop Onucanue

dec Hcnonp3yercs qis nepeBoga 4uciaa B AECATHUHYIO CUCTEMY
CUHCJICHUS

hex Hcnonp3yercs nmd nepeBoja 4uciia B MIECTHAAUATEPUUHYIO
CHUCTEMY CUUCIICHUS

oct Ucnonb3yercs qis nepeBoja 4ucia B BOCBMEPUYHYHO CHC-
TEMY CUHCJICHHUS

endl Hcnonb3yercs nd BCTaBKU KOHIIA CTPOKH, BBITPYKECHUS U3
Oydepa

ends BceTapnsier HyneBoi npu3HaK KOHIIA CTPOKH

[Ipumep ucnoab30BaHUA:
inta=10;
cout << oct << a <<ends ;
cout << hex << a<<endl ;
cout << dec <<a;

MaHumyasiTOpsl ¢ NapaMeTpaMu HAXOAATCH B OuOuoTexke iomanip.h

Manunynsarop Onncanue
setw(n) YcTraHaBIMBaeT MKUPUHY MOJS BBIBOJA Pa3MEPOM B N MO-
370004051
setfill(c) Y cTaHaBIUBAET CUMBOJI - «3AMOJIHUTEIIbY €
setprecision(n) | YcTaHaBIMBaeT TOYHOCTh MPH BBIBOJIE JEHCTBUTEIBHBIX
qucen
setiosflags(flag) | Ucnonb3yercs aig yctaHOBKH (hiiaroB (hopMaTUpOBaHUS
resetiosflags(flag) | Ucnonb3yercs niist copoca dnaros hopMaTupoBaHus

®naru ¢popMaTUpPOBaHUS YCTAHABIMBAIOT B MOTOKE IMpaBuiia GopMaTUpo-

BaHMHA.
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@dnar Onncanue
fixed Hcnonw3yercs s BBIBOJA BEIIECTBEHHBIX uKces B ¢opmate ¢ (PUK-
CHPOBAHHOM 3aIsITON
scientific | Mconb3yeTcst i MpEeCTaBICHUS BEIIECTBEHHBIX YKCEN C IUIaBaro-
LIEH 3alITON
showpoint | Ucnionb3yeTcst Ajisi OTOOpakeHUsI B UUCIE JECATUYHOW TOUKH, Jaxke B
TEX ciy4asXx, Korja, ApoOHasi 4acTh paBHA HYJIIO
showpos | Ucnionb3yeTcst i1l BBIBOJIA 3HAKA «+» Mepe]] MOJ0KUTEeIbHBIMU 3HA-
YEHUSAMU

[Ipumep ncnoab30BaHUA:

double a=2.5;

cout << setw(10) << setfill ( “*’) << setprecision (2) ;

cout << setiosflags (ios::showpoint) << a << endl ;

a=5E-10;

cout << setw (10) << setfill ( ‘** ) << setprecision (2) ;

cout << setiosflags ( 10s::showpoint | 10s::scientific | 10s::showpos ) << a ;
cout << resetiosflags ( 10s::showpos ) << a;

Dyuxkuuu popmMaTupoBaHus

OCHOBHOE OTJIMYME MCHOJIBb30BaHUS (PYHKIMI (pOpMATUPOBAHUS OT MaHU-
MyJIITOPOB 3aKitodaercs B ¢opmare oOpaiieHus K GyHKIUU. MaHUNYISITOp UC-

MOJIB3YyETCS

¢ 9

nocie onepanuu “ <<’ | QyHKUHS UCIOIB3YETCs MOCIE ONepanuu .

(cout.pyHKIHS; COUt<<MAHUITYJSTOP).
@DYHKITMH BBITIOTHSIOT T€ KE JCUCTBUS YTO U MAHUITYJIATOPHI.

OyHKIUS Onucanue
width(n) YcraHaBiMBaeT MUPHUHY MOJIS B N MO3ULIUAN
fill(c) YcTaHaBIMBaeT CUMBOJI «3aIIOJHUTEIBY €
precision(n) VYcraHaBnuBaeT TOYHOCTh MPU BBIBOJIE JEHCTBUTEIBHBIX
qucen
setf(flags) Ucnonw3yercs ayist ycraHoBkU uiaroB popmaTupoBaHus
unsetf(flags) Ucnonwiyercs anst copoca diaroB hopmMaTupoBaHUS
[Ipumep ncnoab30BaHUA:
double a=2.5;
cout.widht (10) ;

cout.fill ( “**);

cout.precision (2) ;

cout.setf (ios::showpoint | i0s::scientific | 10s::showpos ) ;
cout << a;
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3agaHusi K caMOCTOSITeJILHOM padoTte

1. 3anucaTe B IByMEPHBIM MaccHUB pasMepa 8X8 cilydallHbIe BEIIECTBEH-
HbIE YHCIIa, 3HaueHus KOTopbix OT 0 10 100. BriBecTH mOTydeHHBINA MacCHUB HA K-
paH u 3anucarh B (aiii B BUJE BHIPOBHEHHOW MaTpPHIlbl C ABYMs 3HAKaMU IMOCIe
3aMsTOM.

2. B ¢aiine ecth cBefieHUs 00 aBTOMOOMISX: Mapka aBTOMOOWIISL, HOMEDP U
(dhamunus Biaageblia.

a) BriBecTu cBeleHMs O Biajelbllax U HOMEpax aBTOMOOWIEH KaxKIoM
MapKl aBTOMOOWIISL.

0) IlogcunTaTh KOITUYECTBO ABTOMOOMIICH KaKIOM MapKH.

3. TekcT 3anucaH OJHOW IJIMHHOM CTPOKOW. IIpu3HakKoM KpacHOM CTpOKH
ciryxut cuMBoda $. [lepedopmatupoBats TekeT B 60-CUMBOJILHBIC CTPOKH, (hOPMU-
pys a63anbl. MIcXOqHbINH TEKCT JOJKEH OBITh B3ST U3 (haiiyia, Ha3BaHUE KOTOPOTO
OyJleT BBEJICHO C KJIaBUATYPbl, a PE3YJIbTUPYIOIINMN TEKCT JI0JKEH OBITh BBHIBEJICH B
¢aiin «Result file.txt».

4. Texct, HE coAepKallUi COOCTBEHHBIX UMEH W COKpalleHui, HabpaH
MOJIHOCTHIO TPOMHUCHBIMU OyKBaMH. 3aMEHHUTh BCE MPOIHUCHBIE OYKBBI, KpOME
OyKB, CTOSIIIUX IOCJE TOYKH, CTPOUYHBIMU OykBamu. VICXOIHBIA TEKCT OTKEH
OBITH B3AT U3 (pailina, Ha3BaHHE KOTOPOro OyAET BBEICHO C KJIaBUATYPHI, a PE3YIb-
TUPYIOIIMNA TEKCT JOJIKEH ObITh BbiBelIeH B (hailn «Result file.txty.

5. 3a CTOAHKY 10 TpE€X YacOB MapKOBOYHBIM rapax 3ampaiinBacT IJaTy
muanMyM $2.00. B crmydae crosiHkm 0OoJjiee TpeX 4YacoB Tapak JOMOJHHUTEIHHO
sanpamuBaeT $0.50 3a KakJIbli TOJHBIA WM HEMOJHBIM Yac CBEpPX TpeX dYa-
coB. MakcuMasibHas miata 3a cyTku coctasiseT $10.00. lonyctum, 9TO HU-
KTO HE MmapkyeTcsa OoJjiee, 4eM Ha CyTKHU 3a pa3. Hanumure mporpammy pac-
yeta M Ne4YaTh OIJaThl 3a TNapKOBKY A KaXJA0ro M3 Tpex
KJIMEHTOB, KOTOpbI€ MapKOBalud CBOM aBTOMOOWJIM BUEpa B 3TOM rapaxe. Bbl
JOJKHBI BBOJAUTH JUTUTEIBHOCTh MApPKOBKH JIJIsl KaXJAOro KiveHTa. Bama mnpo-
rpamMMa JI0JKHa revaTaTh pe3yiabTaThl B AKKypaTHOM TaOyJIHUpPOBaHHOM Qopmare
M JI0JDKHAa  paccyuThbiBaTh M IeyaTaTh OOIIMN  BYEpalIHUKA  JIOXOJ.
[Iporpamma poykHa wucnonb3oBath (yHkuuio calculateCharges, utoObl oOII-
penensaTh IaTy ISl KakJIOoro KiIWMeHTa. Pe3ynbTarbl pabOThl JTOMKHBI MpE.i-
CTaBJISATHCA B cieaytonieM gopmare:

ABTOMOOHIIB Yacer Ilmara
1 1.5 2.00
2 40 2.50
3 24.0 10.00
Htoro 29.5 14.50

JlaGoparopHast paGora Ne 11
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CTpyKTYypbI

CTpykTypa — 07lHa WU HECKOJBKO NIEPEMEHHBIX, KOTOpBIE JJIsl ya00CTBa
paboThl C HUMU CTPYIIIUPOBAHBI M10J] OJHUM UMEHEM. B oTiinune oT MacCUBOB Iie-
PEMEHHbIE CTPYKTYPhl MOT'YT UMETh PA3IUYHbBIN THIIL.

CrpykTypa — aOCTpaKTHBIN TUI JAHHBIX, T.€. TUI TaHHBIX, OMPECIIEMbIN
MOJIb30BATEIIEM.

CuHTaKCHC ONpeeeHUs CTPYKTYPHI:

struct M

{ cUCOK MEpPEeMEHHBIX;

s

KnroueBoe cioBo struct yka3plBaeT Ha TO, YTO JAAl€€ NPUBEICHO WM
CTPYKTYpbl KaK HOBOTO THUIA JaHHbIX. VIMsI CTpYKTYphl MHA4Y€ Ha3bIBAIOT TEIOM
CTPYKTYpHI.

Nnentudukatopsl, 00bsIBICHHBIE BHYTPU (DUTYPHBIX CKOOOK, Ha3bIBAIOTCS
AJIEMEHTAMH CTPYKTYPBL. DJIEMEHTBI OJHON M TOU KE CTPYKTYPHI JOJKHBI UMETh
yHUKalbHble UMeHa. CTPYKTYphI, KaK U TJI00albHbIE EPEMEHHBIE, JOJIKHBI OBITh
0OBSIBIICHBI BHE KAaKUX-TMOO () yHKITHH.

CTpyKTYphl UCIIOJIB3YIOTCSI B OpTaHU3allMU CIOKHBIX JAHHBIX, TaK KaK I0-
3BOJISIFOT MPEJICTABIATh TPYIIY CBSI3AHHBIX MEXIY COOOM MEPEMEHHBIX HE KaK OT-
JICIbHBIE DJIEMEHTHI, a KaK €IMHOE 11eJI0E.

[Ipumepsl CTPYKTyp: TOUYKa, OMKChIBaeMasi ABYyMsl KOOpAMHATAMU X U Y;
CTPYKTypa «IUIaTekKHasi BEAOMOCTb», COJAEpPKAIlasi CBEACHUS O CIIyXKallleM: UMS,
azpec, 3apruiata, HOMEp KapTOUKH U Tak Jajee.

[IporpamMma, OOBSIBISIONIASI TOYKY C KOOPAMHATAMH X M Yy, UCIOJIb3YS
CTPYKTYPY:

# include < iostream>

# include < cmath>

using namespace std;

struct Point {

Int x ;

inty;};

int main () {

Point A , B; // o0bsiBneHue n1Byx Touek A u B ¢ koopauHatamu X u y.
cout <<” Enter coordinates of point A \n " ;

cin>> Ax>>Aly;

cout <<” Enter coordinates of point B \n " ;
cin>>B.x>>B.y;

double d ;

d=sqrt (pow ((Ax-Bx),2)+pow((Ay-By),2));
cout << d;

return O ; }

JlocTyll K OTAEIBHBIM 3JEMEHTAM CTPYKTYpPbl MPOU3BOAUTCS C MOMOILBIO
onepanuu “rouyka”’ (7.”), KOTOpas Ha3bIBAETCS ONEPATOPOM MIPSIMOIO JOCTyIa K
AJIEMEHTaM CTPYKTYPHI.
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Point A;
Ax=1;
A.y=2;
CymiecTByeT BTOpasi onepalusi 10CTymna K 3JIEeMEHTaM CTPYKTYpPhI, KOTopast
Ha3bIBAETCS ‘“‘Olepallusi yKazaTelsi CTpyKTYpbl” U 0003HaYaeTCs yepes 3HaK ->. JT1a
omepaiusi MCHOJb3YETCA, €CIU TepeMeHHas Oblla OOBsBICHA Kak yKas3aTelb
CTPYKTYpPHOI'O THIIA.
Point * A;
A->x=-5;
A->y=0;
Wi
(*A).x=-5;
(*A).y=0;
Cko0kM HEOOXOIMMBI B 3TOM 3alKCcH, TOTOMY YTO omepauus “.” uMeer
0oJiee BBICOKUI MPUOPUTET, YEM ONEpalus KOCBEHHOU ajpecanun ““*”.
Tak e, Kak ¥ J100YI0 IPYTYI0 IEPEMEHHYI0, IEPEMEHHYIO CTPYKTYPHOTO
TUIA MOYKHO OJIHOBPEMEHHO OOBSIBISATh U UHUIIMATU3UPOBATD:
Point A={-1,0};
Point B={-2,-6};
3Ha4YeHUs IEPEMEHHBIX CTPYKTYPhI IPUCBAUBAIOTCS B MOPAJIKE UX OOBABICHUS
MIPU OMPENIETICHUH CTPYKTYPHI.
CTpyKTYypbI BHYTPHU CTPYKTYP
Jonyckaercs 00BsBICHUE BIOKEHHBIX CTPYKTYpP. TO 03HAYAET, YTO
CTPYKTYpa MOKET COAEPKaTh | WM HECKOIBKO 3JIEMEHTOB CTPYKTYPHOI'O THIIA.
[Tpumep:
struct MD {
int headers;
int cylinders;
int speed;
char name[10];
double size;
s
struct Computer {
char model[20];
int memory;
int diagonal;
MD disk; };
JIns nocryna K 35eMeHTy CTpyKTypsl MD ncnons3yercs cineayromas 3a-
MUCh:
Computer A;
A.disk.size=20;
CTpyKTyphl B KauyecTBe NapaMeTpoB QyHKINH
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CTpyKTypy MOKHO Tiepenatbh B (QyHKIMIO Kak mapametp. llpu sTom
MOJIB3yeTCA Mepeiada napameTpa o CChlIKe, TO €CTh B CTPYKTYPY HepenaeTcs aj-
pec MepEMEHHON CTPYKTYPHOIO TUIIA.

# include < iostream>
using namespace std;
struct Student {

int ID ;

char name [ 10 ] ;

int age ;

}s

void input ( Student * ) ;
int main () {

Student List ;

input ( &List ) ;

cout << List.ID << “ “<<List.name<<” * << List.age<<endl ;
return O ;

h

void input ( Student *L ) {
cin >> L->1D ;

cin >> L->name ;

cin >> L->age ;

}

3agaHusl K caMOCTOSITeJILHOU padore

1. Onucatb cTpyKTypy ¢ uMeHeM Student, coaep:kaiiyro ciaeayrouue mo-
Js: name, group, ses(ycreBaeMoCTb - MaCCUB U3 5 3JeMEHTOB). BBecTu ¢ kiaBua-
Typhl gaHHbIe B MaccuB studl, cocrosimuii u3 10 cTpyktyp Thna student. 3anucu
yoopsiiouuTh 1o aidaBuTy. BbiBecTH Ha 3KpaH QaMuiIuud U HOMEpa Ipymm s
BCEX CTYJAECHTOB, UMEIOIINX OLECHKH 4 U 5, €CIIA TAKUX HET, TO BBIBECTH COOTBETCT-
BYIOILIEE€ COOOIIEHUE.

2. Onucatb CTPYKTYpy ¢ uMeHeM Train, coaepiKallyro CleAyIOIIUe MOoJs:
nazn(Ha3BaHUE MMyHKTa Ha3Ha4YeHUs), num(HOMep moe3fa), time(BpeMs OoTmpaBiie-
HUs). BBecTu ¢ kinaBHAaTyphbl TaHHBIE B MAacCUB rasp, COCTOSIIIUN U3 6 CTPYKTYp
tuna Train. 3anucu ynopsao4uTh MO HOMEpaM Moe3AoB. BeiBecTH Ha 3KpaH UH-
dbopmanuio o moeszie, HoMep KOTOPOTro BBEJIECH C KIaBUATYPbI, €CIIM TAKOT'O M0e3/a
HET, TO BBIBECTH COOTBETCTBYIOLIEE COOOIIICHHUE.

3. OmnmcaTh CTPYKTYpy C UMEHEeM worker, coiepKalryio CIeayoIlue mo-
7s: name, pos(I0JKHOCTD), year(roJ MoCTyIUIeHHus Ha paboTy). BBecTu ¢ kiaBua-
Typbl AaHHble B MaccuB tabl, coctostmii u3 10 crpykryp tuna worker. 3anucu
YHOPSIIOYUTH 1O JaTe MOCTYIUIEHUsI Ha paboTy. BeiBecTu Ha 3kpaH damuinu pa-
OOTHHMKOB, Y€l CTax padOTHI MPEBHIIIAECT 3HAUCHUE, BBEACHHOE C KJIABHATYPHI, €C-
JIM TAaKUX HET, TO BEIBECTH COOTBETCTBYIOIIEE COOOIIECHUE.
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[IpunoxeHne =
Cy1miecTByeT HECKOJIBKO CIIOCO00B 3amucu anroputMoB. Hanbonee nomymnspen
rpadguyeckuii cnoco0 3anucu — “Onok-cxema’.

bnok-cxema — nocnenoBaTeIbHOCTh OJIOKOB MPEAMUCHIBAIONINX BBITIOJTHEHHE
ONPEIEIIEHHBIX IENCTBUU U CBSA3U MEXIY HUMU.

OcCHOBHBIE OJIOKH ““OJIOK-CXEMBI”’

HanmenoBanue O6o3HaueHue QPyHKINH
ITyck, octaHoBKa Hagano, konen, ocrta-
@ HOBKa MPOTPaMMBbl, BXO/T
U BbIXOA U3 (YHKIUU

(moamporpaMmel)

[Iponecc Brimonnenne ogqHoM
TPYIIIBI OTIepaAi

Pemenne [IpoBepka ycioBusi, Bbl-
OOp HampaBJCHHS BBI-
MOJIHEHUSI aITOPUTMA

Moaudukarus Hpk
\ 4
Teso nukiIa
BBoa/BeIBOS BBoa nmaHHBIX M BBIBOJ,
pe3yJibTaTta
[Ipenonpenenéuuplit BeoB ¢yukiuu (noa-
MpoLece l MIPOTPaMMBblI )
CoenuHuTen O Pa3peiB  nuMHMI CXEMBI
ajaropuTMa
KommenTapuit [Tosicuenue B cxeme ai-
--- roput™ma, GOpMyJibl
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Jluteparypa

1. Xapsu [eirren, [lon Hdenren. Kak nporpammupoBate Ha C++. Ilep. ¢ anr.
- MockBa: 3A0 "U3natensctBo BMHOM", 1998. 1024c.

2. Mapuenko A.JI. C++. bapxaTHblil yTh

3. M. Dmuc, b. Crpayctpyn. CnpaBouyHOE PyKOBOACTBO MO A3bIKY C++ ¢
komMeHTapusimu: [lep. ¢ anri. - Mocksa: Mup, 1992. 445c¢.

4. 39.A.NmkoBa. C++. Hauana nporpammupoBanusa — M.: 3A0 «M3narenbCT-
Bo BMHOM»,2000. 304 c.

5. Crennu b. Jlunnman. C++ gy HaumHaromux: Ilep. ¢ anra. 21T. - MockBa:
Vuutex; Pa3anb: I'hauon, 1992, 304-345cc.

6. bpyno ba6». IIpocto u sicio o Borland C++: Ilep. ¢ anrn. - Mocksa: bBU-
HOM, 1994. 400c.

7. B.B. Ilon6ensckuii. A3pik C++: YueObHoe nocodue. - MockBa: @uHAHCH U
cratuctuka, 1995. 560c.

8. T. Csan. Ocoenue Borland C++ 4.5: Ilep. c anru. - Kues: /luanekruka,
1996. 544c.

9. T'. llunar. Camoyuurens C++: Ilep. ¢ anrn. - Cankr-IlerepOypr: BHV-
Cankr-IletepOypr, 1998. 620c.

10.¥Y. Cauru. C++ B npumepax: Ilep. ¢ anrn. - Mocksa: 9KOM, 1997. 736¢.
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