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TPEBOBAHMUSA K BBIITIOJTHEHUIO JIABOPATOPHbBIX PABOT

Bce maboparopuble paboTel Kypca “HHTepHET mporpamMmmupoBaHUE”
BBITIOJHSIOTCS B €IMHOM TOPS/IKE, B COOTBETCTBUU C €IMHBIMH TPEOOBAHUSIMHU.

Iopsiaok BeINOTHEHUs] padOTHhI.
. M3yunts "Kpatkue TeopeTudyeckue cBeeHus".
. [onmyuuTs y npenogasaTess ycaoBHs 3ajiad (HOMEp BapuaHTa).
. Pemuth 3amaum (cMm. 1.
. [lopsinok pelienus 3a1a4m.).
. [TokazaTtpe paboTy mporpamm mperno1aBaTesio.
. Pacnieyarath TEKCTHI OJYYEHHBIX IPOTPAMM.
. OpopmMuTh 0TUET (TOSICHUTENBHYIO 3aIIUCKY) (CM. II.
. TpeboBaHuUsI K OTUETY).
. Cnatpb oT4eT (MOSICHUTENBHYIO 3aIIMCKY) MPEnoJaBaTelio.
10.IToaroToBUTHCA K OTBETAM HAa KOHTPOJIBHBIE BOTIPOCHI.
11.3ammTuTh padory.

O©CoO~NOoO Ul WN -

IMopsinok pemieHus 3a1a4u.

1. 3yunts ycnoBue 3aaauu.

2. PazpaboTaTh aJirOpUTM pELICHUS 3a/1a4H.

3. CornacoBaTh aJrOPUTM PEIICHUS 33JIa4M ¢ BEIYLUM MPEIoiaBaTeaem

4. PazpaboTath MOpsI0K pabOTHI C MPOTPAMMOM.

5. HamucaTh 1 BBECTH MpOTpaMMmy.

6. OTnaguTh Iporpammy.

7. CKOppeKTHUpOBaTh QJITOPUTM U TOPSAJOK pabdOThl MNPOrpaMMbl IO
pe3yabTaTam OTJIa IKH.

8. OTBeTUTH Ha BOMIPOCHI 3a/1aHUs (€CIIU €CTh).

O01mue TpedOBaHUA K POrpaMMaMm.

» Ilporpamma JnomKHa BBIBOAWTH HAa TEPMUHAN PEKBU3UTHI aBTOPOB
(pamumnmio, UM U TPyNOmy).

» Ilporpamma, ucnomnp3yromas BBOJ C KJIaBUATYPbI, JOJDKHA TTOACKAa3bIBATh
M0JIb30BATEINI0, YTO EMY JI€NAaTh.

TpeGoBanus K oTuery.

Tpebosanus k ogpopmaenuro.

1. Otyer BhIMOJHSIETCS Ha JucTax (opmata A4 c HCHOJIB30BaHUEM
JF000T0 TEKCTOBOTO MPOIIECCOpPa U paclieyaThIBAETCs Ha MPUHTEPE.

2. TuTynbHBIN TUCT OTYETa BBHIMONHSETCS 10 CTaHAApTHOW dopMme (CM.
Pucynok 1).

3.  Pawmka Ha mocrmemyromux JUCTax OTYETa HEOOsI3aTENbHA.



4, JIucTel oTYEeTa HEOOXOAUMO CKPEMUTh.

S. OTt4eT oJKEeH OBITh MOANUCAH UCTIOJIHUTEIIEM.

6. Texctel  mporpaMm  JODKHBI  COAEpKaTh  KOMMEHTapuu K
MCITIOJIb30BAHUIO MEPEMEHHBIX U pab0Te MPOTrPaMMBI.

7. TexkcThbl mporpaMM pacreyaTbiBatOTCsl Ha IPUHTEPE.

Cooeporcanue omuema.

1. TurynbubIi mUCT (cM. Pucynok 1).

2. llens paboTHI.

3. Onucanue penieHnit 3a1ad (cM. 1. 0).
4. TekcTsl mporpamm (pacreyaTkH).

llopsook onucanus peuwtenus 3a0a4u.

Petienne kaxx10#1 3a71a4u OMUCHIBAETCS B CIASAYIONIEM MOPSIIKE;
1. YcnoBue 3agauu.

2. ®U3NYECKOe U MaTeMaTUYECKOe PEIICHHE 3a/1a4H.



MunucrepcTBo oOpazoBanus u Hayku Poccuiickoit deneparyn
denepanbpHOE TOCYIapPCTBEHHOE OIOJKETHOE 00pa30BaTENbHOE YUPEXKICHUE
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Kadenpa maremarnku u nHQOpMaTUKH
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Pucynox 1. [Ipumep opopmMieHust TUTYJILHOTO JUCTA.




TEMATHUKA JIABOPATOPHBIX PABOT

Jlaboparopnass pab6ora Nel. BpInoJiHeHMe MNPOrpaMMbl IPOCTOM
CTPYKTYpPbl. BblunciieHHe BBIPa’KeHMH € HCIOJb30BAHHEM CTAHAAPTHBIX

GyHKumi.

eab padoTsl

OcBouTh cO37aHHE MPOTPAMM MPOCTOM CTPYKTYpbl B (PYHKIIMOHATHHOM
S3bIKE€ BBICOKOrO ypoBHs. [loAroToBuTH 0O0IIME YEpThl NPOrpaMMm MPOCTOU
CTPYKTYpbl Ha s3bike nporpammupoBanus Visual C++ B (yHKIIMOHAIBHOM
napaaurme u SIBY java B 00beKTHO-OpUEHTHPOBAHHOM Mapaurme.

OcHoOBHBIE CBeIeHHUA

1. OcHnoBsl padorsl ¢ Visual Studio C++

OcHoOBHBIE CIOCOOBI CO3/IaHUSI TIPOTPaMMbl  Ha SA3BIKE BBICOKOT'O YPOBHS
C++.

OO0wme cBegeHus:

SA3pik C (untaerca kak CH) B OCHOBE CBOeH ObLT co3maH B 1972 1. kak S3BIK
s onepanonHoi cuctembl UNIX [1.2]. ABTopoM 3TOrO0 si3bIka cuntaercs JIeHuc
M. Putuu (DENNIS M. RITCHIE).

OtimuuTenbHOM  ocoOeHHOCTRIO cpenbl  Microsoft Visual Studio 2010
ABJISIETCA TO, YTO OHA TMOJACPKUBAET pabOTy C HECKOJBKUMH SI3bIKAMU
IPOrpaMMUPOBAHMS U MporpaMMHBIMU TiaTdopmamu. [loatomy, nepen teM, Kak
HayaTh CO3/JaHHe MporpaMmbl Ha si3bike C, HEOOXOJIMMO BBITIOJHUTH HECKOJBKO
MOATOTOBHUTENIBHBIX IIIArOB IO CO3JaHWI0 TIPOEKTa M BHIOOpAa W HACTPOMKHU
KOMOWISITOpa si3bika C J1s1 TPAHCIISIIIUU UCXOJAHOTO KOJa

[Tocme 3amycka Microsoft Visual Studio 2010 mosBisieTcst clieayromas
CTapTOBas CTpaHUIla, KOTopas roka3aHa Ha puc. 1.1.

Start Page - Microsoft Visual Studio
Be E Yww Qebug Tean D@ Iock Teg Aoume  Window

Mo dZdd ¥ ‘)
Sohtoon Exgharer - 3 % [y

wmal Studio 2010 Premium

| Learn sbout the rew features nckaded in thes
| |
|
[

NOQOL Y, ARG WS

[Z1Ci0se page sfter project koad
[ViPow paoe co starvo

. Coda Defiritico wodow B8 Outgnt
Fesdy

Puc. 1.1. CraproBas ctpanumna Visual Studio 2010
CreayromuM IIaroM sIBISICTCS CO3JIaHHE HOBOTO mpoekTa. st 3Toro B
meHro File nHeobxomaumo BeIOpaTh New — Project (wiu komOunaruio knasumCtrl +


http://www.intuit.ru/studies/courses/627/483/literature#literature.1.2

Shift + N ). Pe3ynbrar BeIOOpa MyHKTOB MEHIO JUIS CO3/JaHUSI HOBOTO IPOEKTA
Mokas3aH Ha puc. 1.2.

Start Page - Microsoft Yisual Studio

Fle Ed Vew Debug Team Data Took Te Acdloe Window Heb

New ' |3 o rshitan £ BIEr B S b P s B
Opon PP WedSee, ShfteseN
Coee 3 Team Projct
J Fe ot
» Progect From Eustieg Code...
& saen e dtes

Source Control . Wekom Wirdow wWeb ol e harePort

) T - What's New n Vieua) Saudo 2010

Y Y Loarn about the rew festures nchuded n the
Exe A eFa ‘ I release.

m Visua S

[F1Conn page ofter promct load L
(¥ Dowe page on startp =8

B Code Defrtion wedow B Outonst

‘4 nycx St Poge - Maosel... | B Studeks B rew 2010 Baooor | PKL-Pant

Puc. 1.2. OxHO ¢ BEIOOPOM HOBOTO TIPOEKTA

Cpena Visual Studio oroopazut okao New Project, B koTopoM HE0OX0AMMO
BbIOpaTh TUN co3gaBaeMmoro mnpoekra. IIpoekt (project) ucmonb3yercs BVisual
Studio mms  Jorudeckod TPYNIHPOBKH HECKOJIbKHX (haiiioB, CoOJEpIKaIIux
UCXOIHBIA KO, Ha OJHOM H3 IOAJACPKHBAEMBIX SI3BIKOB IPOrPaMMHPOBAHUS, a
TaKke JIOObIX BCIOMOraTeabHbIX (haiiyioB. OOBIYHO TOCIE COOPKH MpOEKTa
(KoTopasi BKJIIOYACT KOMITHJISAIMIO BCEX BXOMSIIUX B MPOEKT (aiioB UCXOIHOTO
KO/JIa) CO3/1a€TCsl OJIMH UCTIONHSIEMBIN MOTYJIb.

B okne New Project cienyer pasBepuyTh y3en Visual C++, oOpaTuThCs K
nynkty Win32 u Ha nentpanpHoi manenu BeiOpate Win32 Console Application.
Br16op aToit oninu nmokaszaH Ha puc. puc. 1.3.


http://www.intuit.ru/studies/courses/627/483/lecture/10944?page=2#image.1.3

New Project

Recent Templates NET Frameowoek 4 w Sortby: | Defauk v p
Installed Templates
T : Visual C++
3 Visusl C4+ m Win32 Conscle Apphcation Yesual Co+4 it
J A project for creating a Win32 console

ATL 2ppRcation

ar SJ Win32 Project Veoual Cod

Genesdl

MFC

Test

Win32
* COther Languages
* Other Projct Types
* Database
* Tek Projects
Name: <Enter_name >
Location: c:\documents and settingsiafoninimon AcecymenTedvisusl studio 2010\Projects Growse...
Solution nage: <Enter_nama> [“]Create drectory for sohtion

[T]add to sougce control

Puc. 1.3. Boibop tuma mpoekra

3ateM B mose pegakropa Name (rae 0o yMOJTYaHUIO HMMEETCA
<Enter_name>) cnemyer BBecTH uMs mpoekra, Hampumep, hello. B mome
LocationM0OXHO yKa3aThb IyTh pa3MEUIEHUs MPOEKTa, WJIK BbIOpaTh MYTh
pa3MelieHus MpoeKkTa ¢ MOMOIIbI0 KiaBuiM (kHomku) Browse. 1o ymomuanuio
IPOEKT COXPaHSETCs B CICMAIbHON marke Projects.

OnHoBpeMeHHO ¢ co3manueM mpoekra Visual Studio cosmaer perienue.
Pemenne (solution) — »to cmocod 0oObeIMHEHUS HECKOJIBKHX IIPOEKTOB IS
opraHuzanuu 0osiee ya00HOH pabOThl C HUMHU.

[Tocne naxarus kaonku OK otkpoetcst okno Win32 Application Wizard
(MacTep co3maHus IPUIOKEHUH JIJIs onepanoHHbIX cucteM Windows).

Beibop wuMmeHH mpoekTa MOXET OBITh JOCTaTOYHO MPOU3BOJIBHBIM:
JIOTYyCTHMO HMCIOJIb30BaTh YHMCIOBOE 3HAYEHHE, TOMYCTUMO WMs 3aJaBaTh depes
OYKBBI pyCCKOTO ajigaBuTa.

B panbHeiiiiem OyaeM HMCNOIb30BaTh UMs, HAOpaHHOE C MOMOIIbIO OYKB
JATUHCKOTO anaBUTa U, MOXKET ObITh, C T0OABICHUEM LIUPD.



Win32 Application Wizard - hello

- Welcome to the Win32 Application Wizard

Overview These are the current project settings:

Application Settings ® Console application
Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. txt file for information
about the project features and files that are generated.

[ Next> ][ Finish ][ Cancel ]

Puc. 1.5. Mactep co3naHus NpUIOKEHUS

Ha mepBoii ctpanuiie npeacraBieHa nHGOpMaIms 0 CO31aBa€MOM MPOEKTE,
Ha BTOPOM MOKHO CJI€JIaTh IIEPBUYHBIE HACTPOUKH MPOEKTA.

B nomomuutenbHbix ommumsax ( Additional options ) ciaemyer mocTtaBHTH
rajouky B mojie Empty project (mycroit npoekT) u CHATh (yOpaTh) TajJodyKy B MOJIC
Precompiled header.

[Tocne naxkatust kHonku Finish, momy4yum sKpaHHYIO (HOpMy, TIOKa3aHHYIO
Ha puc. 1.8, rae mpuBeneHa TOCIEIOBATEIBHOCTh JACHCTBHI J00aBiieHus (daiiia
JUISL CO3/1aHHsl HMCXOJHOTO Koja K mpoekTy. CTaHmapTHBIA MOyTh UIsl 3TOrO:
OJIBECTH Kypcop Mbimm K manke Source Files m3 y3ma hello B neBoit wactu
OTKPBITOTO MPOEKTa MpuitokeHus:, Beiopats Add u New ltem (HOBBIi 351eMeHT).

[Tocne BbIOOpa (Haxkatust) New Item moixyyuM OKHO, MOKa3aHHOE Ha PUC.
1.9, rne yepe3 mynkt menro Code y3nma Visual C++ BeIoHEHO oOpaleHue K
[EHTPaJIbHON YaCTU MaHEJIM, B KOTOPOM OCYIIECTBIsAETCS BbIOOp Tuma ¢aiinon. B
JTaHHOM ciTy4ae TpeOyercst oopatuthes K 3aknaakeC++ File (.cpp).

Add New Item - hello BIX
Installed Templates Sork by: | Defout = i )
= Visyal C++ 3
e T Vi
u d G-+ Fils (:cpp) Visual G+ ype SBAlCrs
< Creates a file contanng C++ source code
Data E] Haader File ( Visusl CH+
Resource b X
Web A5 Md File (1) Visual -+
ol |
Property Sheets %_T.] Mode-Definicn Fie (.def) Visusl -+
@ Component Class Visusl C++
@ Instaler Class Visusl G+
Name: <Enker_name>
Location: c:\documents and o studio joctst v

Puc. 1.9. Okno BbIOOpa THNA daiiia s TOAKITIOYSHHS K TPOEKT



Teneps B mone pepaktopa Name (B HM)KHEH 4acTH OKHA) CIEIYET 3aAaTh
uMsi HOBoro (haiiia u ykasath pacimupenue ".c". Hampumep, main.c. ms ¢aiina
MOKET OBITh JOCTATOYHO MPOU3BOJIBHBIM, HO MMEETCSI HETJIaCHOE COIVIALIEHHE,
4To MM (ailia TOJDKHO OTpakaTh €ro Ha3HAUYE€HHWE M JIOTUYECKU OIMCHIBATH
UCXOAHBIM KOJ, KOTOpPBIH B HEM colepkurci. B mpoekre, cocrosuieM u3
HECKOJIbKMX (paillloB, MMEET CMBICH BBIACIUTh (ailsl, coaepKaluil IJIaBHYIO
(GYHKIUIO IpOrpaMMBbl, C KOTOPOM OHA HauHET BBINOJNHATHCA. B nanHOM nocobuun
TakoMmy (haiimy Mbl OyZieM 3a/1aBaTh UMsmMain.c, re pacliupeHue .C yKa3blBaeT Ha
TO, 4YTO O3TOT aill COAECPKHUT HCXONHBIM Kox Ha s3pike C, u oH Oyxer
TPAHCIMPOBATHCA COOTBETCTBYIOIIMM KoMnuisiTopoM. IIporpammam Ha si3bike C
OpUHATO JaBaTh pacmupenue .c. Ilocme 3amanuss uMenu ¢aiima B mose
pemakrTopaName, mosryanm ¢Gpopmy, mokazanuyto Ha puc. 1.10.

Add New Item - hello @
Installed Templates Sortby: | Defoult < i P2
= Viual C++ 2 \
u Lj C+ Fil (cpp) Visusl C++ Tepe Ml Crd
Code . Creates & file contaning C++ source code
Daa 1'] Header File {.h) Visual C++
Resource ‘
Web ,_j] Midi Fie (id) Visual Ct
Utiky
Pronedy Sheets @_éj Modde-Defintion Fle (.def) Visual C+-+
Cﬁ] Component Class Visual C++
@ Irstaler Class Visusl G+
Name: man.c
Location: ci\documents and I studo jectsth v
e

Puc. 1.10. 3aganue umenu ¢aiina, moIKII0YaeMOMY K IPOEKTY
3arem cienyer Haxkath kHomky Add. Bum cpemsr Visual Studio mocie
no0aBiieHns TiepBoro (paityia kK mpoekTy nokazad Ha puc. 1.11. Jlo6aBineHHbIi(aiin
orobpaxkaercs B nepee Solution Explorer mox ysmom Source Files (daiisr ¢
UCXOJTHBIM KOJIOM), ¥ JIJIsl HETO aBTOMAaTUYECKHU OTKPBIBAETCS PEIAKTOP.

hello - Microsoft Visual Studio

Bl E& Yew Prowt Qad Qebug Tewn Oata Iodk Tet Auhoe Window bieb
i A Gl DA - -] (o -/ wnzz - B et e R

100% =

No definition selected

A Code Defindson Window

Puc. 1.11. Tlogkmtouenue (aiina mpoekTa



Ha puc. 1.11 B neBoii manenu B mamke Solution Explorer oroGpaxatorcs
¢aiinbl, BKIIOYCHHBIE B MPOEKT B mankax. [[puBenemM omucanue.

[Tanka Source Files mpenHasHaveHa Ui (aijioB ¢ MCXOJHBIM KOJIOM. B
ITOM TamKe 0TOOpaKarOTCs (ailyibl ¢ pacIIMPEHUEM .C.

[Tanka Header Files comepsxut 3arooBoutsie (haiijisl ¢ pacumpenuem .h.

[Tanika Resource Files cogepkut (haiiasl pecypcoB, HampuMep H300pakeHUs
uT. .

[Tankxa External Dependencies oroOpaxaet Qaiinbl, He J0OABICHHBIE SBHO B
MPOEKT, HO UCHOJIB3YIOIIecs B (ailiax UCXOAHOTO KOJa, HalpUMep BKIIIOUECHHBIC
npu nomonmm gupektuBel #include. OOwruno B mamke External Dependencies
IPUCYTCTBYIOT 3aroJ0BOYHBIE (aitnbl CTaHAApTHON OoubIMOTEKH,
UCTIOJIB3YIOIINECS B IIPOCKTE.

Crenyromnuii mar coCTOMT B HAaCTpoiike mpoekrta. /st aToro B MeHto Project
rJIaBHOrO MeHIo cieayeT BwiOpats hello  Properties (uaum ¢ momoribpo
nocjenoBareabHoro Haxarus kinasuin Alt+F7). Ilpumep oOpaleHus K 3TOMY

MYHKTY MEHIO TToKa3aH Ha puc. 1.12.

Flo EQt Vew Fromc | Bad Oebug Tewn Dwa. Took Tet Ansie Windme Heb
3 Detug -/ winz - R e e Y Y 134

3 Resc Sat s Rartlp Project

"
¥
8
g
]
~
%

100% -

Code Defirtion Window
No definition selected

S =co Ee B 3 Code Definion window [T
tn it i »s
heto - Mcrosolt Viss... | 90 ew_beck [Wnetintmp pant (B Mot cticepan, o &) Fo[37) 1205

Reaxd,

Tnyek, M@ 4 O

Puc. 1.12. OGpariienue kK CTpaHHIIE CBOMCTB MPOEKTa

[Tociie TOro kak IMPOU3OUAET OTKPHITUE OKHA CBOMCTB MPOEKTA, CIEIyEeT
obpatuthcs (¢ JaeBoii  ctoponsl) k Configuration Properties. TlosiButcs
HUCITAIAFONTUH CIIMCOK, KOTOPBIN Moka3aH Ha puc. 1.13. Bemmonuuts obpaiienue k
y3ny General, u 4epe3 Hero B mpaBoil maHenu BeIOpaTh Character Set, rae
ycranoBuTh cBorictBo Use Multi-byte Character Set. Hactpoiika Character Set
(Habop CHMMBOJIOB) IMO3BOJISIET BHIOpaATh, KakaskoaupoBka cuMBoIoB — ANSI wniu
UNICODE - Oyzaer wWchnojb30BaHa IMpUd KOMOWISIUU Tporpammbl.  Jis
coBMecTUMOCTH co ctanaaprom C89 mbr Beioupaem Use Multi-Byte Character Set.
DTO NO3BOJISET UCIIOIB30BaTh MHOTHE MTPUBBIYHbBIE (DYHKIIMH, HAIPUMED, QYHKIUN
10 BBIBOTY HH(OPMAITHH Ha KOHCOJIb.



hello Property Pages @

Configuration: | Active(Debug) v | platform: | Active{win32) v | Configuration Manager...
= Common Properties 2]
Framework and References Output Directory $(SolutionDir ${Configuration)}
= Configuration Properties Intermediate Directory $(Configuration)|
General Target Name $(ProjectName)
Debugging Target Extension .exe
WC++ Directories Extensions to Delete on Clean *.cdf;*.cache;*.obj;*.ilk;* resources; * tib; * ti;* th;* t
- ClCH++ Build Log File $(InkDir)\$(MSBuldProjectName).log
- Unker Platform Toolset v100
+ Manifest Tool
: ;Mol}vl;:]un;\:;::::alor Configuration Type Application (.exe)
4 Buld Events Use of MFC Use Standard Windows Libraries
41 Custom Buld Step Use of ATL Not Using ATL
3 Code Analysis Use Multi-Byte Character Set v
Common Language Runtime Support No Common Language Runtime Support:
Whole Program Optimization No Whole Program Optimization
Character Set

Tels the compier to use the specified character set; aids in localization issues.

[ OK ] [ OTrena ] [ NpHpernTe ]

Puc. 1.13. MeHro ciucka CBOMCTB MPOEKTa
B »TOoM penmaktope HabOepeM mporpammy, BBIBOISIIYIO TPaJIUIUOHHOE
npuBerctere "Hello World". [Ins KOMOWIAIUMK CO3MAHHON MPOrpaMMbl MOKHO
obpatuthcs B MeHto Build, wiu, Hanpumep, HaOpath knasuimm Ctr+F7. B cioydae
YCTHEITHOW KOMIIISIIIUK TIOJIY9HM CJIEIYIONTYI0 AKpaHHYI (GopMy, MOKa3aHHYIO
Ha puc. 1.17.

Puc. 1.17. YcneuHno oTKOMOWJIMPOBaHHAs NepBas porpamma Ha sizbike C
Jl7is MIpUBEACHHOTO KOJAa MPOTpaMMbl 3allyCK Ha €€ HMCIOJTHEHHWE W3 OKHA
penakropa B Visual Studio 2010 moxuo HaxaTh kinaBuiry F5. puc. 1.18 noka3zan
pe3yNbTaT UCTIOTHEHUS TIEPBOM MPOTPAMMBI.

1lo World

any key: _

Puc. 1.18. KoHCobHBIN BBIBOJI IEPBOI IPOTPAMMBI Ha S3BIKE
ITpousBenem pazbop nepBoit mporpaMmbl. Bo-TepBhIX, Ha0 OTMETUTH, YTO
B s3bike C HET CTaHJAPTHHIX MHCTPYKIMK (ONEpaTopoB) JJIsi BEIBOJA COOOIIEHUN



Ha KOHCOJIb (OKHO monib3oBarens). B sa3pike C npeaycMaTpuBarOTCs CeUalbHbIE
oubsmoreunbie ¢alabl, B KOTOPhIX HMEIOTCA (QYHKIUM Ui 3TUX Iened. B
NPUBEJCHHON MporpaMMe HCIOJIb3YEeTCsl 3aroJIoBouYHbIN (ain ¢ umenem Stdio.h
(cTaHDApTHBIM BBOJ—BBIBOJ), KOTOPBIM JOKEH OBITh BKJIIOYCH B HAdajo
nporpamMmsl. /i BEIBOIa COOOIIEHUS HA KOHCOJIb UCTob3yeTcs GyHkims pPrintf().
J1y1st pabOTHI ¢ KOHCOJIBIO BKIIIOUEH TaK)Ke 3ar0j0BOYHBIN (paiii CoNio.h., kotopsrit
nojyiepkuBaeT Gynkuuto _getch(), kotopas u3BiekaeT CUMBOJI U3 TIOTOKAa BBO/JIA,
T. €. OHAa NpeJHa3HAUYCHHAs /JIs MpUEMa COOOIIEHUS O HaXaTHH KaKOW-IHOO
(moutu ar000M) KiIaBUIIK Ha Ki1aBuatype. C IpyruMu KOMIUISTOPaAMH, BO3MOXKHO,
notpedyetcs getch(), T.e. 6e3 mpedukcHOro HIKHEro mnojauepkuBanus. CTpoka
IPOrPaMMBI

int main (void)

cooOIIaeT CUCTeMe, YTO MMEHEM IMPOrpaMMBbI sBIsieTcss main() — riaBHas
(GYHKIUS, ¥ YTO OHA BO3BpALIaeT IIeJI0e YMCII0, O YeM yKa3blBaeT abOpeBuaTrypa
"Iint". Umsa main() — 3To crenuaibHOoe UM, KOTOPOE yKa3bIBaeT, Tl MporpaMmma
J0/DKHA HadaTh BeimosHeHue [1.1]. Hanmyue kpyrinbix ckoOok mocie ciioBa main()
CBUJETEIBCTBYET O TOM, YTO 3TO uUMs (yHKUMHU. Eciu conepkumoe KpyribIX
CKOOOK OTCYTCTBYET WJIM B HHX COJICPXKHTCS CIIy)keOHOe cioBO VOid, TO 3TO
O3HayaeT, yTo B (QyHKIMI0 Main() He mepemaeTcs HUKAKUX apryMeHToB. Tero
dbynkuuu main()orpaHudeHo mapod (GUTYpHBIX CKOOOK. Bce yTBepkaeHus
IPOrpaMMBbl, 3aKJIIOYEHHbIE B (PUTYpHBIE CKOOKH, OyIyT OTHOCUTBHCS K (DYHKUIHU
main().

B tene pynkmum main() umerorcs emie tpu GpyHKImu. Bo-niepBeix, GyHKINN
printf() maxomsarcs B OMOIMOTEKEe KOMIMIATOpPa s3bika C, U OHM IeYaTarOT WU
0TOOpakaroT T€ apryMEHThI, KOTOpble ObUIM TMOJACTaBICHBI BMECTO MapaMeTpOB.
CumBou "\n" cocTaBiseT eMHBIN cCMMBOJ newline(HOBast CTpoOKa), T.€. ¢ TOMOIILIO
3TOr0 CHMBOJIA OCYIISCTBISAETCS TEpPeBOJ Ha HOBYHO CTpoky. CumBom “\t"
OCYyILECTBIsIET TaOyJsALMIO, T.€. Hadallo BBIBOAA PE3YJIbTaTOB MPOTpaMMBbl C
OTCTYTIOM BITPABO.

®dyukius 0e3 mapameTpoB _getch() u3siaekaeT CUMBOJ U3 MOTOKA BBOJA (T.€.
OXKHJIaeT HaKaTus TMo4TH JroOol kimaBuik). C JApyrMMH  KOMITHIIATOPAMH,
BO3MOJKHO, moTpebyetrcs getch(), T.e. 6e3 mpepuKCHOro HIKHETO MO UePKUBAHNS.

[locnennee yTBepKaeHUE B IEPBOM MporpamMmme

return O;

yKa3bpIBaeT Ha TO, YTO BBINOJHCHHE (QYHKIMH MAiN() 3aKOHYEHO W 4TO B
cucteMy Bo3Bpamiaercsi 3HaueHue 0 (uenmoe uwucno). Hyns ucnonb3yercss B
COOTBETCTBHUHM C COTJallleHHneM o0 WHAMKAIMA YCIEIIHOTO 3aBepIICHUs
nporpammsl [1.3].

B 3aBepmienne cieayer OTMETUTh, YTO BCE JEHCTBUS B MPOrpaMMme
3aBEpIIAIOTCS] CUMBOJIOM TOUYKH C 3aIATOM.

Bce daitnpl mpoekTa cOXpaHsIOTCS B TOM Mamnke, KOTopas cpopMUpOBaIaCh
nocje ykasanus B moje Location umenu npoekra (hello). Ha puc. 1.19 nokasamsr
nanku u ¢aiutel mpoekxrta Visual Studio 2010..


http://www.intuit.ru/studies/courses/627/483/literature#literature.1.1
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Puc. 1.19. ®aiinbl 1 manky cO3JaHHOTO MPOEKTa

Ha puc. 1.19 ¢aiinel ¢ moay4eHHBIMH paCUIUPEHUSIMHU 03HAYAIOT:

hello.sIn — daitnr pemenus mns co3manHoi mporpamMmbl. OH COACPKHUT
UHPOPMAITUIO O TOM, KaKHE MPOCKTHl BXOAAT B HaHHOE pemieHue. OOBIYHO, 3TH
IIPOEKTHI PACIIOJIOKECHBI B OTJACIBHBIX IMOJAKaTasorax. Hampumep, Ham MpoOeKT
Haxoaures B nmoakaraiore hello;

hello.suo — gaitn mHactpoek cpenbr Visual Studio mpu pabore ¢ pemeHueMm,
BKJIIOYaeT HHQPOPMAIUI0 00 OTKPBITBIX OKHAX, WX PACIOJIOKCHHH H IPOYUX
I0JIb30BATEILCKUX MMapaMeTpax.

hello.sdf — daiin comeprkainuii BCIOMOraTeIbHy0 HHGOPMAIUIO O MPOCKTE,
KOTOPBI UCIOJIb3YeTCsI HHCTpYMEHTaMu aHanu3a koja Visual Studio, takumu kak
IntelliSense myst oToOpaskeHus MOACKa30K 00 UMEHAX M T.JI.

daiinel nanku Debug mokaszansl Ha puc. 1.20.

Qain  [pasxa Bua  ipfpaewe Cepenc  Cnpaska

@Ham' < & 7 /:“noncx o nen 37

A Shelo.exe
Fanaun aAna dainos 1 nanox A 2] hebo. ik
@) helio.pcd

CJ Cosaate HosyIo Nanky
&) Onybnimosats nanxy & sebe

bt OTRpeITE 0L AoCTYN K
ITOH NanKe

Apyree mecra

i) helo
L) Mo AokymesTes
.J Mo KoMMIOTED

\._-4 Cavesoe CKpyMaHnE

Noapobuo

Debug
Nanka c dasinasm v

Aapec: 1) CDocuments and Settings\afoniniMos aoxymertoilvisual Studio 2010Projects\helio\Debug v Nepexoa

Bolaenaho 06 reKTos: | 720 KB 4 MOl KennsoTEp

Puc. 1.20. ®aitner manku Debug

PaccmoTtpum ¢aiinst B cootBeTcTBUM € pric. 1.20.

hello.exe — ncnonmusemslii aiin npoekTa;

hello.ilk — gaitn "incremental linker", ucronb3yeMblii KOMITOHOBITUKOM J1JIsI
YCKOPEHHUS TIPOIecca KOMIIOHOBKH;
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hello.pdb — otnamounas wunpopmanms/mapopMaruss 00 UMEHAX B
UCIIOJTHSEMBIX (paiiiax, UCIONIb3yeMas OTIIATIUKOM.
®aiinel manku hello mokasansl Ha puc. 1.21.

Qaiin  [paexa Bua  Mfparewe Cepenc  Cnpaska i
@mm > & ? J Moscr: Narn  |138]~

pecs 1) CDocuments and Settings\afoniniMoes acsymenrailVisual Studio 2010\Projects\helio\helio v . Nepexoa
e — ~
A SR A DDebug

Fapaus ann dainos « nanox 2 ,'ﬂhelb.v(xpuoi

:ﬂhcﬁow'cxproj.mcra

*), helo.voxproj.user

6 MHEOBATL NANKY & pebe S] man.c

kd OTrpeiTs ofuus aocryn K
ITOH NanKe

) Cospats wosyio nanxy

Apyree mecra

) helo
) Mon AokymesTe:
.J Mo KonmpoTeD

\) CaTes0e OKPYREHNE

Noapobxo

Obvextos: S 5.44 KB 4 Mol KomneroTED

Puc. 1.21. Conepxxumoe nanku hello

Xapakrepuctrka cojaepxumoro namnku hello:

main.c — ¢aiyr KICXOIHOTO MPOrPaAaMMHOTI0O KO/,

hello.vcxproj — daiin npoekra,

hello.vcxproj.user — ¢aiia TMOJIB30BATENBCKMX HACTPOCK, CBSI3aHHBIX C
IPOCKTOM,

hello.vcxproj.filters — daiin ¢ onucanueM GuILTPOB, UcHoab3yeMbix Visual
Studio Solution Explorer ayis opranusanuu 1 0ToOpakeHUs (BaijioB ¢ UCXOIHBIM
KOJIOM.

[IpakTnyeckas yacTp

B mnpakTuyeckoil 4acTH BBINOJHUTE CIAEAYIOIIME 3aJaHus Ha OCHOBE
paccMmoTpeHHo# nporpammel hello:

Hanwmure mnporpamMmy, KOTOpas BBIBOAMIA OBl Ha KOHCOJb HAa3BaHUE
dakyapTeTa, TAC YYUTECH, HOMEP TPYIIIBI, CBOIO (aMHJIMIO, MM U OTYECTBO B
Pa3HbIX CTPOKax JucIuies (KOHCOJN) ¢ MOMOIII0 oHOM pyHkmu pPrintf().

BbIBO/T BBITIOTHUTE € MTOMOIIBIO HECKOJIbKUX GyHkui printf() (konmmgyectso
(GYHKIHN TOJDKHO COOTBETCTBOBATH KaXKI0H MOPIIUH HH(DOPMAITHH).

JIns 3amaHust MyHKTa 2 BbIBOJ HH(GOpPMAIMHM BBIMOJHUTE B Pa3IHUHBIX
CTPOKaX MOJPSI, T.e. 0€3 MEKCTPOYHOTO MPOITYCKa.

[TpoBepbTe porpaMmy 0e3 KiroueBoro ciosa Void mis ¢pyakuur main().

[Ipumeuanue. BpiBog Tpebyemoit uHGMOpMAIUU  OCYIIECTBISECTCS C
IIOMOIIBI0 OYKB JTaTHHCKOro andaButa. KoMMeHTapuu B MporpaMme MOTYT OBITH
clieaHbl mociie cuMBosia /[ wim BHyTpU KOMOWHAIIMKA CUMBOJIOB "'/* */*,

Cnucoxk MHIUBUAYAJbHBIX 32IAHUH



1.  Hamummre nporpammy «Hello, world!» u mnpeobpasyiite ee B
nporpammy «IIpuset, Mup!».

2.  Hamumure mporpamMmy jisi TEpeBOAa TEMIIEPATyphl B Tpaaycax Io
dapenreiiTy B rpamaycel o Ilens- cuto o popmyne C = 5/9 (F — 32).

3.  Hamumure mporpaMmy it BBIYHCICHUS IIOIAIM TPEYroOJbHUKA 10
TPEM CTOPOHAM.

4.  3amaHbl MOMEHTHI Ha4yajia ¥ KOHIIA HEKOTOPOTO MPOMEKYTKa BPEMCHH
B yacaX, MHHYTaX M CeKyHzax (B Tmpenmenax OJHHX CyTOK). Haiitu
POIOJDKUTEIILHOCTD 3TOTO MIPOMEXKYTKA B TEX K€ CITUHUIIAX.



JlaGopaTtopHass padora Ne2. Hcmouib30BaHHe OCHOBHBIX OIEPATOPOB
si3pika C++.

Heas paGoThl: BbIpabOTaTh MpakTUUECKWe HaBbIKH paboTel ¢ VBScript
U3YYUTh BCTPOEHHBIE M BHEIIHHWE OOBEKTHI. HAYYHUTHCS CO3JaBaTh, BBOJHMTH B
KOMITBIOTEDP, BBINOJHATE M HMCHPABILITH IIPOCTEUIINE IMPOTPAMMBI Ha SI3BIKE
VBScript B pexume auanora, MO3HAKOMHTHCS C  JIMArHOCTHYECKHMU
COOOLIEHUSIMU KOMIWIATOpPa 00 OIMOKaXx NpPU BBIIOJHEHUU IPOrPAMM,
peanu3yromuX JMHEHHBIE aJITOPUTMBI

OO0mue cBegeHus:

Omneparop — BbIpaxkeHue JltoOoe BhIpakeHHE, 3aBEpIIAIOIICECs TOUKOU ¢
3aIsITOM, PAaCCMaTPUBAETCS KaK OINEPATOP, BBIMOJIHEHUE KOTOPOTO 3aKIIOYAETCS B
BBIUMCJICHUM BbIpaXX€HUs. YacCTHBIM CllydaeM BBIPAXKEHMS SIBISETCS IIyCTOU
omeparop. I++; //MHKpeMeHT X+=y+X;//aqauTuBHOE TmpHcBauBanue t=a>b;//
pHUCcBavBaHKUE PE3yJIbTaTa OTHOILEHUS ; //IycTOi oneparop

CocraBuot  omeparop  CocrtaBHOM  omeparop  (0J0K) —  9TO
NOCJIEI0BATEIbHOCTD ONKUCAHUI U ONIEPATOPOB, 3aKIIOUCHHAs B PUTYpHbIE CKOOKH.
b0k BoCpUHMMAETCsi KOMITHISITOPOM Kak onuH omepatop. { N++;  summa+=n;
by

Omneparopsl BeiOOpa OmnepaTopbl BbHIOOpa — 3TO YCJIOBHBIM omepaTop H
NEPEKITI0YATENb.

1. VYcrnoBHBII omeparop HWMEET TOJHYIO U COKpamieHHyro (opmy. if
(BeIpaXkeHUE-yCIOBUE) orepaTop; //cokpamieHHas gopma B kauecTBe BbIpaKeHHUs-
YCIIOBHUSI MOTYT HCIOJIb30BaThCsl apU(METUYECKOE BBIPAXKEHHE, OTHOILICHHUE H
JOTHYecKoe BbhIpakeHHe. Eciau 3HaueHue BBIPAKEHUS-YCIOBHS OTIMYHO OT HYJIA
(T. €. ICTUHHO), TO BBIMOJHIETCS ONEPATOP.

If (Xx<y&&x=0)

{

x1=(-b-sqrt(d))/(2*a);

x2=(-b+sqgrt(d))/(2*a); Console.WriteLine(”x1={0},x2={1}",x1,x2); } else
cout<<“\n

Pemenus Hetr”;

2. [lepexurouatenb onpeaensieT MHOKECTBEHHBIH BHIOOD.

switch (Beipakenue) {

case koHctaHTal : oneparopl ;

Case KOHCTaHTAa2 : OmepaTop2 ; . ... ......

. [default: onepatopsr; ]

¥

[Mpu BBIMOIHEHMH oniepaTopa SWItCh, BerdmcIsieTcs BepaxkeHue, 3alMCaHHOS
nocie SWIitch, oHO 1MOMKHO OBITH IENOYKMCICHHBIM. [loNydeHHOE 3HAUYCHHE
MOCJIEOBATEIBHO CPABHMBAETCS C KOHCTAHTAMH, KOTOPBIE 3aIllUCaHbl CIEIOM 32
case. Ilpu mepBoM k€ COBIAJEHUU BBINOJHAIOTCS ONEPATOPhl, MOMEYECHHBIE
JaHHOM MeTKOM. Eciy BBINOJHEHHBIE ONEPaTOPbl HE COAEpKAT omeparopa



IIepexo/ia, TO Jajiee BBIOJTHSIIOTCS ONEPATOPhl BCEX CIICIYIOIIMX BapUAHTOB, MOKA
HE TOSBUTCS OTIEPATOP MEPeXo/ia IIM HE 3aKOHUUTCS MEPEKIII0UaTENb.

Ecnu 3HaueHne BhIpakKeHHs, 3aIIMCAHHOIO mocie SWitch, He coBmano HHU ¢
OJIHOM KOHCTAHTOM, TO BBIIOJHSIOTCS OIEPaTOPhl, KOTOPHIC CIACAYIOT 3a METKOU
default. Metka default moxeT oTCyTCTBOBATH.

int i

string buf;

Console.Write(”BBenute uncio:”);

buf=Console.ReadLine();

i=int.Parse(buf);

switch(i) {

case 1: Console.WriteLine("\nthe number is one");
break;

case 2: Console.WriteLine ("\n2*2="+i*i);

break;

case 3: Console.WriteLine("\n3*3="+i*i);

break;

case 4: Console.WriteLine ("\n"+i+" is very beautiful!");
break;

default: WriteLine ("\nThe end of work");

}

Pesynbratel paboTel mporpammbl. [Ipum BBosme 1 Oymer BeBemeHo: The
number is one Ilpu BBOme 2 Oymer BwIBeAcHO: 2*2=4 Ilpu BBOme 3 Oymer
BbIBeicHO: 3*3=9 [Ipu BBOME 4 Oyner BhIBeAcHO: 4 IS very beautiful! IIpu BBOMIE
BCEX OCTAJIbHBIX 4Kcel Oyaer BeiBeAcHO: The end of work

Omnepatopsl nukioB Llukin ¢ mpemycnoBuem: While (BeipakeHme-ycioBue)
oreparop; B KkauecTBe <BBIPaXCHHSA-YCIOBHUS> Yalle BCErO HCIOJIb3YeTCs
OTHOIIICHUE WJIH JIOTUYECKOE BhIpaxkeHue. Ecii oHO UCTHUHHO, T. €. He paBHO 0, To
TEJIO IUKJIA BBIOJHSAETCS JO TEX TOp, MOKa BBIPAKEHHE-YCIOBHE HE CTAaHET

JIOJKHBIM.
Console.Write("? ");

buf = Console.ReadLine();

a = int.Parse(buf);

while (a!=0) { if (a % 2 == 0) s += a; Console.Write("? ");

buf = Console.ReadLine(); a = int.Parse(buf);

ks

[Mukn ¢ nmocrycimoBuem: do omepatop While (Beipakenue-ycioBue); Temo
IUKJIA BBIMTOIHACTCA 40 TCX IIOP, IIOKA BBIPAKCHUC-YCIIOBHUC HCTUHHO.

do

{

Console.Write("? ");

buf = Console.ReadLine();

a = int.Parse(buf);
if@%2==0&&al=0)s+=a;}
while (a !'=0);



[uxn ¢ mapamerpom:

for (BeIpaxkeHue 1 ;BbIpakeHHE-yCI0BUE;BbIpAKEHNUE 3) oreparop;
BbIpakeHHE | M BbIpaKeHHE 3 MOTYT COCTOSITh W3 HECKOJBKUX BBIPAKEHUM,
pa3lieNIeHHBIX 3amiaThiMU. Beipaskenue 1 — 3aaeT HavaabHbIE YCIOBHS IS IIUKJIA
(uHuIManu3anus). BeIpakeHue-ycloBUE  ONpENessieT YCIOBHE BBIMOIHEHUS
I[MKJIa, €clIi OHO He paBHO 0, MK BHITIOJIHAETCS, a 3aTEM BBIYHCIISIETCS 3HAUCHUE
BbIpakeHus 3. BripaxkeHue 3 — 3a7aeT U3MEHEHHUE MapaMeTpa HUKIA WIH APYTHX
NEPEMEHHBIX (KOPPEKLIHS).

[Hukn mpojomkaeTcs M0 TeX MOp, MOKa BBIPAXKEHHE-YCIOBUE HE CTAHET
paBHo 0. J[ro60e BBIpa)k€HHE MOXKET OTCYTCTBOBAaTh, HO PA3ACIAIONINEC UX « ; »
JIOJKHBI OBITH 00S13aTEIBHO.

1. for (inti=0;i<n;i++)

{

Console.WriteLine(*'?");

buf = Console.ReadLine();

a = int.Parse(buf);

if(@%2==0)s +=ga;

¥

2. [l I3meHeHue 1mara KOppeKTHPOBKH

for ( n=2; n>60; n+=13) { onepatop; }

3.//mpoBepka ycinoBUs OTIMYHOTO OT TOro, KOTOPOE HajaraeTcs Ha //4ucio
UTEpann

for ( num=1;num*num*num<216; num++) { oneparop; }

4. //koppekius ¢ TOMOIIBI0 YMHOKEHHUS

for ( d=100.0; d<150.0;d*=1.1) { onepatop; }

5.//koppeKius ¢ MOMOIIbIO apU(PMETUUECKOTO BBIPAKEHHUS

for (x=1;y<=75;y=5*(x++)+10) { onepatop; }

6. //ucrionb3oBaHUME HECKOJBKUX KOPPEKTUPYIOIMIUX BBIPAXKEHUN, TEIO
//IIMKIa OTCYTCTBYET

for (x=1, y=0; x<10;x++,y+=X);

Yacto mepeMeHHas, KOTopas ympaBiseT nukioM for, HeoOXxoanMa TOJNBKO
JUISL OTOTO LMKJIA U OOJIbllIe HUKAK HE HUCIoJib3yeTcs. B 3ToM ciydae MOXKHO
OOBSIBUTH €€ B pa3jielic MHUIMATN3AIIUY [TUKIIA.

Hampumep, crnenyromas mporpaMma BBIUHCISECT KaKk CyMMy, TakK W
dakropuaia yucen ot 1 go 5. Yopapisromas nepeMeHHas | 37ech 00bsBIICTCSA B
ITUKIIC

for. public static void Main()

{ int sum = 0; int fact = 1; // Beruncnsem cymmy u ¢pakropuai uncen ot 1 1o

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

{

sum +=i; // | u3BecTHA TOJNBKO B mpeaenax ukia. fact *=i;

} /Il Ho 3nmech mepemennast | HensBectHa. Console. WriteLine("Cymma paBHa
"+ sum);

Console.WriteLine("®akropuain pasen " + fact); }



Omnepatopel mepexoma OrmepaTopsl TEepexoja BBITIOJHSIOT 0€3yCIOBHYIO
nepenavy yrnpaBJieHUsl.

B C++ ectb msaTh omepaTopoB, H3MEHSIONMIUX €CTECTBEHHBIA MOPSIOK
BBITIOJIHEHUSI BBIYUCIICHUI:

oreparop 0e3yciIoBHOro nepexoa goto;

orepaTop BbIXoja u3 IukjIa break;

orepaTop mepexoa K CICIYIONIeH HTepaluu ukKiia continue;

ornepaTtop Bo3BpaTa u3 pyHKuuu return ;

oreparop reHepanuu uckiroueHus throw. break — omeparop npepriBanus
mukia. { oneparop; if (<Belpaxkenue ycimoue>) break; oneparop; }

T. e. omeparop break menecooOpa3Ho wWCHOMB30BaTh, KOT/A YCIOBHUE
NPOJO/DKCHHS UTEpalliii HaJI0 MPOBEpsATh B cepenuHe nukia. // Hadta cymmy
YHCell, YhCiia BBOAATCSA C KIABUATYPhI 0 TEX MOp, moka He Oyxaer //BBeaeno 100
yucen uiu 0.

for(s=0, i=1; i<100;i++)

{

Console.WriteLine(*'?");

buf = Console.ReadLine();

x = int.Parse(buf); // ecnu BBenu 0, To cyMMHpOBaHUE 3aKaHYMBACTCS

if( x==0) break; s+=x;

} continue —

NEePexo/l K CIeAYIOIeH UTepauy KA.

OH wucnosb3yeTcsi, Korja Telo IMKIIa COJEpPXKUT BeTBIeHus. //Haiitu
KOJIMYECTBO U CYMMY ITOJIOKUTEIBHBIX YUCEI

for( k=0,5=0,x=1;x!=0;)

{ Console.WriteLine("?");

buf = Console.ReadLine();

x = int.Parse(buf);

if (x<=0) continue;

k++;

s+=X; }

goto <meTka> — mepenaeT YIpaBleHUE OINepaTopy, KOTOPBIA COIEPKHUT
METKY.

B Tene Toit ke GyHKIMM AODKHA TPUCYTCTBOBATh KOHCTPYKIIHS:
<MmeTka>:omepatop; MeTka — 3TO OOBIUHBIA HJIEHTU(PHUKATOP, OOJIACTHIO
BUJIMMOCTH KOTOPOTO SIBJISICTCS (PYHKITHS.

Omneparop goto mepemaeT ynpaBiaeHHs ONEPATOPY, CTOSIIEMY TOCTIE METKH.

Hcnons3oBanue oneparopa goto ompaBaaHo, €Clid HEOOXOAMMO BBITOJHUTH
nepexo M3 HECKOJIBKHUX BJIOKCHHBIX IUKJIOB WU TICPEKIIOYATENIed BHH3 TIO
TEKCTY TPOrpaMMbl WM TEPEHTH B OJHO MECTO (YHKIIUHU TOCJIE BBITIOJHCHUS
PAa3JIUYHBIX ICHCTBH.

[Ipumenenue QOt0 HapymaeT NPUHIMIBI CTPYKTYPHOTO U MOIYJIHHOTO
IPOTrPaMMUPOBAHMS, IO KOTOPHIM BCE OJOKH, M3 KOTOPHIX COCTOUT MpOrpaMma,
JIOJDKHBI UMETh TOJIBKO OJIMH BXOJ M TOJILKO OJWH BBIXOJ. Hemnw3s mepenaBath
yrpaBjieHne BHyTph omnepaTopos if, switch u nukinoB. Henb3s mepexoauTh BHYTPh



OJIOKOB, COJEpKAIUX HHUIMATU3AIMI0, HA ONEpaTopbl, KOTOPHIE CTOSAT MOCIE
WHULMAIU3aluy. return — oneparop Bo3BpaTa u3 QyHKIIHMH.

OnH Bcerja 3aBepllaeT BBHINMOJHEHUE (DYHKIIMM W MepefacT yNpaBlIeHUE B
TOYKY €€ BbI30Ba.

Bup oneparopa: return [BeipakeHue];

KoHTpoJibHbIE BOIPOCHI:

Pemmnth ykazaHHble B BapuaHTE 3aJadM, UCMOJIb3Yysl OCHOBHBIE OINEPATOPHI
si3pika C++. [Ipu perieHny 3a1aun, NCIoib30BaTh Bee TUILI ukioB (for, while, do
while).

2. Jlama mocnenoBaTeNbHOCT, W3 N TEenblx uncel. Haltu cpemnee
apu(pMETHIECKOE ITON TOCIICIOBATEIHLHOCTH.

3. Jlana mocrenoBaTenbHOCTh M3 N IeNbIX uncen. Hailtu cymmy deTHBIX
3JIEMEHTOB ATOM ITOC/IEIOBATCIbHOCTH.

4, Jlana TmoOCIenOBaTeIbHOCTh M3 N IelbIX uucel. Haitu cymmy
AJIEMEHTOB C YETHBIMU HOMEPAMHU U3 3TOM MOCJIEI0BATEIbHOCTH.

5. Jlana nocaeaoBaTeIbHOCTh U3 N HENbIX yuced. HalTu cyMMy HeUeTHBIX
3JIEMEHTOB 3TOM IOC/IEIOBATEIBHOCTH.

6. Jlana rmocneaoBaTeIbHOCTh M3 N IeNbIX uucel. Haiitu cymmy
AJIEMEHTOB C HEUETHBIMU HOMEPAMHM M3 3TOM MOCIEA0BATEIIHLHOCTH.

7. Jlana mociemoBaTeIbHOCTh M3 N ILENbIX dnced. HailTh MUHMMAIbHBINA
3JIEMEHT B ATOM MOCJICI0BATCILHOCTH.

8. Jlama mocnmegoBaTeNbHOCTh W3 N MenbIXx uucen. Haiitu HOMep
MaKCHMAaJILHOT'O 3JIEMEHTAa B 3TOM MOCJICI0BAaTEIILHOCTH.

9. Jlana moclemoBaTeILHOCT, W3 N IEIbIX uMced. Haiitu HOMEDP
MHUHHUMAaJIBHOTO 3JIeMEHTA B ATON MOCJICI0BATECIILHOCTH.

10. Jlana mocliemoBaTeIbHOCTD M3 N MEIbIX urced. HaliTn MakcuMalbHBIN
3JIEMEHT B 3TOM ITOCJICIOBATCILHOCTH.

11. Jlana mnocnemoBaTelbHOCTh M3 N IENbIX uucen. Halth cymmy
MHHHUMAaJbHOIO U MaKCUMAaJIbHOT'O 3JIEMEHTOB B 3TOH IMOCIEI0OBATSIBHOCTH.

12. Jlana mocienoBaTeNbHOCT, M3 N IEIbIX uKcen. Haltm pa3HOCTH
MHHHUMAaJbHOIO U MAaKCUMAJIbHOT'O YJIEMEHTOB B 3TOM ITOC/IEIOBATCIBHOCTH.

13. Jlana mociemoBaTeIbHOCTh M3 N IEabIX yncen. HalTm Konmm4ecTBO
HEUETHLIX DJIEMEHTOB ATOM ITOCIEI0BATCILHOCTH.

14. Jlama mociiemoBaTeIbHOCT, M3 N IENBIX Ynced. HalTth KoamdecTBO
YETHBIX DJIEMEHTOB ATOM IMOCJIEI0BATEILHOCTH.

15. Jlama mociiemoBaTeIbHOCT, M3 N IENBIX Ynced. HalTth KoamdecTBO
AJIEMEHTOB 3TOM MOCIEA0BATENBHOCTH, KPAaTHBIX ynciy K.

16. Jlama mociienoBaTeIbLHOCTh, M3 N IENBIX Yuced. HalTth KoamdecTBO
AJIEMEHTOB 3TOM MOCJIEA0BATEILHOCTH, KPATHBIX €€ IEPBOMY JIEMEHTY.

17. Jlama mociemoBaTeIbHOCTh U3 N IENBIX Yhceld. HalTh KoaudecTBO
AJIEMEHTOB ATOM MOCIEA0BATEILHOCTH, KpaTHbIX uncily K1 u He KpaTHBIX YUCITY

K2.



18. Jlana mocnmenoBaTeNbHOCTh W3 N TeNbIX uncesl. OnpeaenuTh, KakKux
gucea B OTOM  TOCJIENOBATEIBHOCTH  OOJBIIE:  TOJIOKUTEIBbHBIX WM
OTPUIIATEIIbHBIX.

19. Jana mocienoBaTeIbHOCTh IIEIBIX 4YHCeNd, 3a koTopod ciemyer 0.
Haiitu cpennee apudMeTHiecKoe ITOM MOCIeI0BaTeIbHOCTH.

20. Jlana mocnemoBaTebHOCTh IIENBIX 4Hhces, 3a KoTopou ciemxyer O.
Haiitu cyMMy 4eTHBIX JIEMEHTOB 3TOM MOCIIEI0BATEIbHOCTH.

21. Jlana mocnenoBaTelIbHOCTh IIENBIX dYHCeNl, 3a KoTopoil ciemyer O.
Haiitn cymmy 251EMEHTOB C YETHBIMU HOMEPAMU U3 3TOU MOCIEI0BATEIBHOCTH.

22. Jlana mocnenoBaTebHOCTh IIENBIX dYHCeNl, 3a KoTopoil ciemyer O.
Haiitn cymMMy HEYETHBIX 3JIEMEHTOB 3TOM ITOCIEA0BATEILHOCTH.

23. Jlana mocnenoBaTelbHOCTh IIENBIX dYHCeNl, 3a KoTopoil ciemyer O.
Haiitu cymmy 3J1EMEHTOB C HEYETHBIMU HOMEpPaMHU U3 ATOM MOCIEI0BATEILHOCTH.

24. JlaHa mocnenoBaTeIbHOCTh IIENBIX 4Hhcel, 3a KoTopou ciemxyer O.
Haiitn MUHMMAaBbHBIN 3JIEMEHT B 3TOW MOCIIEI0BATEIILHOCTH.

25. JlaHa mocnenoBaTebHOCTh IIENBIX YHhcel, 3a KoTopou ciemxyer O.
Haiitn HoMep MakCHMaJIbHOIO 2JIEMEHTA B ATOM MOCJIEI0BATEILHOCTH.

26. Jlana mocnemoBaTebHOCTh IIENBIX 4Hhcel, 3a KoTopou ciemxyer O.
HaiitTh HOMep MUHHMMAaJIBLHOTO 3JIEMEHTA B 3TOM MOCJIEI0BATEILHOCTH.

27. Jlana mocnemoBaTebHOCTh IIENBIX 4Hhcel, 3a KoTopou ciemxyer O.
Haiitn MakcuMalibHBIN 3JIEMEHT B ATOM MOCJIE0BATEIBHOCTH.

28. Jlana mocneaoBaTebHOCTh IICNBIX YHCENl, 3a KoTopoil ciemyer O.
HaiitTu cymMmMy MHUHMMaIbHOTO M MAaKCUMaJbHOIO DJJIEMEHTOB B  JTOU
MOCJICIOBATEILHOCTH.

29. Jlana mocneaoBaTeIbHOCTh IICNBIX YHCENl, 3a KoTopoil ciemyer O.
HailTu pa3HOCTP MHUHUMAIBHOTO W MAKCHMAaJbHOTO 3JJIEMEHTOB B 3TOM
MOCJIeI0BATEILHOCTH.

30. Jlama mocnmemoBaTeIbHOCTh IIENBIX YHhcel, 3a KoTopou ciemxyer O.
Haiiti KoJIM4ecTBO HEUETHBIX AJIEMEHTOB 3TOM MOCIIEI0BATEILHOCTH.

31. Jlama mocnemoBaTebHOCTh IENBIX YHhcel, 3a Koropou ciemxyer O.
Haiiti KoJIM4eCcTBO YETHBIX 3JIEMEHTOB 3TOM MOCIEA0BATEIBHOCTH.

32. Jlana mocnemoBaTebHOCTh IIENBIX YHhcel, 3a Koropou ciemxyer O.
Haiiti KoJIM4ecTBO 37IEMEHTOB ATOM MOCJEI0BATEIILHOCTH, KpaTHBIX ynucity K.

33. Jlana mocneaoBaTeNIbHOCTh IICNBIX YHCEN, 3a KoTopoil ciemyer O.
Haitn k0nmM4ecTBO 3J€MEHTOB 3TOM IOCIENOBATEIBLHOCTH, KPATHBIX €€ MEPBOMY
AJIIEMEHTY.

34. Jlana mocnenoBaTebHOCTh LIENBIX 4Hhcel, 3a KoTopou ciemxyet O.
Haiiti koM4ecTBO 3JIEMEHTOB 3TOW MOCIEA0BATEILHOCTH, KpaTHBIX uncity K1 u
HE KpaTHBIX yucity K2,

35. Jlana mocneaoBaTeNbHOCTh IIENBIX YHCeNl, 3a KoTopoil ciemyer O.
OnpenenuThb, KaKKX YUCENI B 3TOH MOCISA0BATESILHOCTH OOJIBIIE: MOJ0KUTEIBHBIX
WU OTPHIATEIbHBIX. , BCEro N cimaraeMbix; S=1+3+5+7+ ..., Bcero N ciaraemsix;
S=1+2-3+4+5-6+7+8-9+..., Bcero n cmaraembrx; S=15+17-19+21+23-25+...,
BCETo N cllaraeMaix;



JlabopaTropHnasi pa6ora Ne3. PaGoTa ¢ 0JHOMEPHBIMH MACCUBAMMU..

Iesap padoThbl: HAYYUTHCA MPABWIBHO MCIIOJIB30BaTh YCIOBHBIA ONEPATOP
if, Hay4HTBCS COCTABIIATH TPOTPAMMBI PEIICHUS 3a/a4 Ha Pa3BETBISIONIAECS
aJTOPUTMBI.

OO01ue cBeIeHHUS.

CraHmapTHBINA BUT OOBSBICHHS OJJHOMEPHOTO MacCHUBA CIICTYFOIITHI:

THUII UMsL_TIEPEMEHHOM [pa3mep];

B C maccuBbl TOJDKHBI ONPEENsAThCA OJTHO3HAYHO, YTOOBI KOMITUJISITOP MOT
BBIJICJIUTD JUISI HUX MECTO B MaMSITU. 371eCh TUI OOBBIsET 0a30BbIi TUI MaccHBa
U SBJISIETCS TUIIOM Ka)JOro 3jeMeHTa MaccuBa. [lapameTp pasmep omnpenenser,
CKOJIBKO 3JIEMEHTOB COJIEP’KUT MACCUB. B OTHOMEPHOM MacCHBE MOJHBIA pa3Mep
MaccuBa B 0aiTax BBIUMCISAETCS CIAEAYIOIIUM 00pa3oM:

ob1ee uncno 6aiT = sizeof (6a30BbIi THIT) *YUCITO PIEMEHTOB

¥ Bcex MaccuBOB nepBbiil 35ieMeHT uMeeT unjekc 0. [loatoMy, ecnu HanucaTh

char p [10];

TO OyAeT OOBSIBICH MacCMB CHUMBOJIOB 3 10 »JIEMEHTOB, MPUYEM OTU
AIEMEHTHI afapecyroTcs uaaekcom ot 0 mo 9. Cnenyronas nmporpamma 3arpykaer
[EJIOYNCIIEHHBIN MaccuB uuciiaMy oT 0 10 9 ¥ BLIBOJIUT €r0:

#include <stdio.h>

int main(void)

{

int X[ 10]; /* pe3epBupyet mecTo 115 10 1ETOYNCICHHBIX JIEMEHTOB */

int t;

for(t=0; t<10; ++t) X[t] = t;

for(t=0; t<10; ++t) printf("%d ", X[t]);

return 0;

¥

B C orcyrcTBYeT npoBepka rpaHui] MacCUBOB. MO>KHO BBIMTH 332 OJIMH KOHEI]
MaccuBa W 3alucarh 3HAYEHHUE B KaKy-JIHMOO MEPEMEHHYIO0, HE OTHOCSIIYIOCS K

MacCUBY, WIM JaXke B KoJ mHporpammbl. PaboTa mo mpenocTaBiIeHUIO MPOBEPKU



rpaHull Bo3jaraerca Ha mnporpammucta. Hampumep, ciemyer yOemuTbcs, 4TO
MacCHUB CHMBOJIOB, KyJa OCYILECTBISIETCS BBOJ, UMEET JOCTATOUHYIO IJIUHY JUIs
MPUHATHUSL CAMOU IJTMHHOM MOCTIEA0BATEIbHOCTH CUMBOJIOB.

OpHOMEpHBIE MAacCHBBI 3TO HA CaMOM JieJie CIUCKA WH(OpMaIuu OIHOTO
tumna. Hanmpumep, Tabnuiia. moka3pIBacT, KaKk MACCHUB a PACIIONaraeTcs B MaMATH,

ecny oH HaunHaercs ¢ aapeca 1000 u 0ObsBIEH ClIeAYIOMUM 00pa3oM:

char a [7];
a[0] a[1] a[2] a[3] a[4] a[5] a[6]
1000 1001 1002 1003 1004 1005 1006

Tabauia. MaccuB CHMBOJIOB, BKJIIOYAIOIIAI CEMb DJIEMEHTOB U

HauynHaroumiics o aapecy 1000



Jladoparopnasi padora NeS. IlporpammmupoBaHHMe ¢ HMCIOJb30BaHUEM
npoueayp 4 pyHKIHM..

eab padoThi:
U3y4YeHHe CpeqcTB A3bika C++, UCIOIb3yEeMbIX MPU HACIEAOBAHUH KJIACCOB.
OO01mue cBeaeHUs

Bce nporpammubie equHuilbl B Cu HOCAT Ha3BaHUE (DYHKIMH U pa3HUILy B
oOpMJIICHUU HACTOSIIMX TMOAIPOrPaMM U HACTOSIIMX (YHKIIUA MOXKHO
OOHApYXHUTh IO TUITY BO3BpAaIIaeMOro 3HaueHus. Eciu B KauecTBe yKa3zaHUs TUIIA
UCITIOJIB30BAHO CIIy’K€OHOE cJIOBO Vvoid, TO mepea HaMHM THIHYHAs MOJIporpamma
(B TepmuHax Cu — (yHKIMS, HE Bo3Bpaliaronias 3Hauenue). [lepen 3aroinoBkom
o0BsiBIIIEeMON (DYHKIIMM BCErjia MPUCYTCTBYET JIMOO CTaHAAPTHBIM THUM, JIHOO
omnucaTenb TUIA ¢ nocheayrolei 3se310ukoil. [locnennee o3HauaeT, 4To PyHKIMS
BO3BpaIllaeT yKaszaTelb Ha JaHHOE COOTBETCTBYIOIIEro Tuma. B uacTHOCTH,
JIONyCKaeTCs, UTO TaKOBBIM yKa3zarejieM MoxeT ObITh "void *" B camom oOiiem
BUJIC 3aT0JIOBOK (DYHKIIMHU BBITJISIAUT CIETYIOIIUM 00pazoMm:

void umsa_ pyHkuuu([mapamerpsi|)

N

Tum uMs_pyHkuun([mapameTpsl])

N

tun * ums_pyHkuuu([mapamerpsi])

Teno GpyHKUIMHU, paCMONOKEHHOE MOCIE 3ar0JIOBKA, 3aKIH0YaeTcsl B (DUTypHbIE
ckoOku. Ecam ¢yHKIMS Bo3BpamaeTr 3HaueHHE, TO B €€ Telle JIOJDKCH
IPUCYTCTBOBATh XOTS Obl OAMH ormepaTop return ¢ yKa3aHHEM BO3BpAalllaeMOro
3HaueHus. Hanpumep:

int sign(int x)

{

/* OnpenenieHre 3HaKa 1EI0ro yucia */

if(x<0) return -1,

If(x>0) return 1;

return O; }



B otimmuune ot beticuka u Ilackans ¢yukiuun Cu, He UMEIOIIUE MapaMeTPOB,
BCET/Ia COMPOBOXK/IAIOTCS IMYCTHIMHU KPYTJIbIMU CKoOKamMu. Hammpumep — cirscr ().

['onoBHas mporpamma Ha Cu mipejcTaBieHa (pyHKIMEH main, KOTOpask MOXKET
UMETh JI0O TpeX IMapaMeTpPoOB, CBS3aHHBIX C HW3BJICYCHHEM apryMEHTOB W3
KOMaHAHOM cTpoku. Yamie Bcero 3ta (yHKUIMA HE HMEET MapaMeTpoB U HE
BO3BPAILAET 3HAYECHUE:!

void main(void)

K ¢yukmuu-nonnporpamme B Cu oOpamiarorcs, ykazaB €€ UMsl CO CIUCKOM
(haKTHYEeCKUX MMapaMeTpOB:

uMs_pyHKIMU(PaKTUYECKHUE TapaMeTpbl);

@OyHKIMSA, BO3BpAILAONIas 3HAUEHHE, MOKET MCIOJb30BaThCsl KaK OMepaH] B
BBIPAKEHUH COOTBETCTBYIOLIETO TUIIA!

int qa;

qq=getch(); /*oxuganrue BBOAA KOJa CUMBOJIA C KJIaBUATypbI™*/

OpnHako B OOJIBIIMHCTBE MPUMEPOB MPEABIAYIIUX TJIaB Bbl MOTJIA 3aMETUTh,
yTo K (pyHKIMM getch oOpaiaroTess u Kak K 0OBIYHOW MOANPOTrpaMMe, UTHOPUPYS
BO3BpallaeMoe 3HaueHue. DTO MPaBUIIO PaclpoCTpaHsieTcss Ha Jro0bie QyHKIUU
Cu. KoneuHo, HE KaxJ1asi U3 HUX B 3TOM BAPUAHTE MOXKET OKA3aThCs MOJIC3HOM.
Hampumep, 10nycTHMO, HO HEJIENO BCTPETUTH CTPOKY:

sin(0.5);

Cucremnas GyHKIIUA B JaHHOM Cily4dae mpopaboraer, HO dpdekra OT Takoro
BbI30BA HHMKTO HE 3aMeTUT. Pa3Be 4YTO HEMHOIO YBEIUYHUTCS BpeMs padOThI
nporpamMmel. A B ciayyae ¢ (QyHKoued getch uWrHopupoBaHue pe3yJbTaTa
MO3BOJISIET 3a(UKCHUPOBATh MOMEHT, KOTJa IOJIb30BaTelb Ha)Xal KaKyl-TO

KJIaBUILY.



JlabopaTtopHasi pa6ora Ne6. /lunamMuveckne MacCUBBI.

eab pa0doTbI: 1O3HAKOMUTH C TIOHATHEM '"MHOJCecmeo” B S3BIKE
nporpammupoBanusi Pascal; BeipaboTaTh HaBBIKH paOOTHI CO CTPYKTYPOH JIaHHBIX
MHOKECTBO.

OO01mue cBeaeHus

[Ipu 0OBSIBICHUM CTATUYECKOTO MAacCHBa, €ro pa3MepoM JOJKHA SBISITHCS
YHUCJIOBasi KOHCTAHTa, a He TIepeMeHHas. B OOIbITMHCTBE ciTydaeB, 1e1eco00pa3Ho
BBIICIISTh ONPENEICHHOES KOJMYECTBO MaMSITH 1T MacCHBa, 3HAYECHUE KOTOPOTO
M3HAYaJIbHO HEM3BECTHO.

Hampumep, HeoOXxoauMo co3iaTh AMHAMUYECKUNA MacCUB U3 N 3JIEMEHTOB,
rae 3HaueHue N 3ajmaercs mojib3oBareieM. B mpeapiayieM ypoke Mbl YYUIIUCh
BBIICNISITh MAMSTh JJIsl TIEPEMEHHBIX, UCIOJIb3Yys yKa3aTenu. BwineneHue mamsitu
JUTSI TMHAMHYECKOTO MacCHBa UMEET aHAJIOTUIHBINA TTPUHITHII.

Co3nmanne TMHAMUYECKOTO MacCHUBa

#include <iostream>

using namespace std;

int main()

{

int num; // pa3mep MaccuBa
cout << "Enter integer value: ",

cin >> num; // MOJy4YeHHUE OT MOJIB30BATENS pa3Mepa MaccruBa

int *p_darr = new int[num]; // Beinenenue naMsaTu 1ji MaccuBa
for (inti=0;i<num;it++) {
// 3amoHeHe MacCUBa U BEIBOJ 3HAUEHUH €ro DJIEMEHTOB
p_darr[i] =1;
cout << "Value of " <<'i << " element is " << p_darr[i] << endl;
}
delete [] p_darr; / ouncTka namsaru

return O;



¥

CHUHTaKCUC BBIJEICHUS MaMsTH JJII MacCMBa MMEET BHJ YyKa3aTelb = New
tun[pazmep]. B kadectBe pa3zmepa MaccuBa MOXET BBICTYIATh JIHOOOE IEJI0€
MOJIOKUTEIIBHOE 3HAYEHUE.

OOBIYHO, 00BEM TaMSATH, HEOOXOMWMBIH JJIS TOW WM WHOW TEePEMEHHOM,
3aJaeTcsl emie 0 Impolecca KOMIWIALMUA TOCPEICTBOM OOBSBICHHUS 3TON
nepemMeHHOW. Eciu ke BO3HUKAaeT HEOOXOJUMOCTh B CO3/IaHUE TEPEMEHHOM,
pa3Mep KOTOpOMl HEWU3BECTEH 3apaHee, TO HCIHOJIb3YIOT JUHAMUYECKYIO MaMSTh.
PezepBupoBaHue M OCBOOOXKAEHHE MaMATH B mporpammax Ha C++ Moxer
IPOUCXOJUTh B JIOOOM MOMEHT BpeMeHH. OCYHIECTBISAIOTCS —Olepaluuu
pacnpeneneHus: NaMsAT JByMsl CIOCOOaMHU:

¢ momotnpro pynakmuu Malloc, calloc, realloc u free;

HIOCPEICTBOM oreparopa New u delete.

@yukmms malloc pesepBupyer HenpepbIBHBIM OJIOK SYEEK TAMSATH IS
XpaHEHUs yKa3aHHOro OOBEKTa U BO3BpAIAET yKa3zaTelb Ha MEPBYIO SYEHKY 3TOrO
osioka. OOpaiiienre K QyHKIIUA UMEET BU/L;

void *malloc(size);

3nech Size — menoe O€33HAKOBOE 3HAYCHHUE, OIPEICIISIONIEe pa3Mep
BBIJIEJIIEMOT0 y4acTKa maMsTu B Oaiitax. Ecnu pe3epBupoBaHue MaMsaTH MPOLLIO
YCIEIIHO, TO (YHKIMs BO3BpAIACT MEepeMEHHYI0 THa VOid *, KOTOpYI MOKHO
MIPUBECTH K JTI0O00OMY HEOOXOIUMOMY THUITY yKa3aTes.

®ynkius — calloc Taxke npegHa3HaueHa IS BBIJICICHUS MMaMSTH. 3aIluCh
HIDKE O3HAYaeT, 4To OYyJeT BBIICICHO NUM 3JIEMEHTOB 110 SiZe Gair.

void *calloc (nime, size);

Ota ¢QyHKIUS BO3BpalllaeT ykKaszaTedb Ha BblAesleHHbIH ydyacTok mian NULL
OpU HEBO3MOXXHOCTH BBIICIUTH MaMATh. OCOOEHHOCTHIO (DYHKLIMU SIBISETCS
OOHYJIEHUE BCEX BbIICICHHBIX 3JIEMEHTOB.

®ynkius realloc usmensier pazmep BoiIeICHHON paHee maMsaTu. OOpamarTcs
K HEH TaK:

char *realloc (void *p, size);



3nech P — ykazarenab Ha 00JacTh MaMsTH, pa3Mep KOTOPOU HY>KHO U3MEHUTh
Ha Size. Eciin B pesynbrate paOboThl GYHKIIMH MEHSCTCS aapec 00JIACTH MaMATH, TO
HOBBIM ajipec BepHETCS B KadecTBe pe3yibrara. Eciam (akTudeckoe 3HaueHUe
nepsoro napamerpa NULL, to pyukmus realloc paboraer taxxke, Kak ¥ QpyHKIHS
malloc, To ecTh BBIIEISCT YIaCTOK MAMSTH pa3MepoM Size OauT.

JIis  0CBOOOXKICHHS BBIICICHHOW MaMsITH HCHoib3yercs GyHkus free.
OOpaiatores K Hell Tak:

void free (void *p size);

3nech P — ykazareilb Ha y4acTOK MaMATH, paHee BbIIEIEHHBIN (QyHKIUSIMU
malloc, calloc nmm realloc.

Omnepatoper New wu delete anamormuner ¢Gynknusm Mmalloc u free. New
BBIJICTISICT MaMsATh, a €ro €IUHCTBEHHbIH apryMeHT — OTO BBIpaXXEHUE,
OTpEJIeNISIoONIee  KOJIUYECTBO OalToOB, KOTOpble OyAyT 3ape3epBUPOBAHBI.
Bo3Bpaiaer omnepaTtop yka3zaTenb Ha Hadallo BBIJEICHHOTO OJIOKA MaMSTH.
Omnepatop delete ocBoOoXxIaeT MaMsTh, €ro apryMeHT — aJapec MEePBOH STUCHKH
0Ji0Ka, KOTOPBI HEOOXOIUMO OCBOOOIUTb.

JInHaMU4EeCKUA MacCCUB — MAaCCUB NMEPEMEHHOMN JUIMHBI, IAMATH MO KOTOPBII
BBIJICTSIETCSI B MPOLIECCE BBLIMOJHEHUS TporpaMMbl. BbineneHue mamsiTu
ocymectBisiercss ¢ynkiusmu calloc, malloc wnmm onepatopom new. Anpec
MEPBOrO 3JIEMEHTA BBIJIEIEHHOIO YYacTKa MaMSITH XPAaHUTCS B TEPEMEHHOM,
OoOBSIBIIGHHON Kak yka3arenb. Hampumep, ciemyromuid orepaTop O3HA4aeT, yTO
OMMCAH yKa3zaTellb Mas M eMy MPUCBOEH aJpec Hauyaja HENpepbIBHOW 00JIacTH
JTAHAMHAYECKOW MaMATH, BBIAEICHHON C TOMOIIBIO oniepaTopa NEW:

int *mas=new int[10];

BrigeneHo cToinpko maMsaTH, CKOJIBKO HE0OX0IUMO i XpaneHnus 10 BenmnynH
tuna int.

@DaKkTUUECKH, B IIEPEMEHHOW MAS XPAaHUTCA aJpec HYJIEBOTO JJIEMEHTA
JWHAMUYecKoro MaccuBa. (CrlenoBaTenbHO, aAapec  CIEAYIOLIEro, IEpPBOIO
9JIEMEHTA, B BBIJCICHHOM ydYacTKe MaMsATH — Mas+1, a mas+i sBiseTcst aapecoM

I-To amemenrta. OOpamieHue K I-My 3J€MEHTY JHHAMHUYECKOT0 MAacCHBa MOXKHO



BBITNIOJIHUTh, Kak OObIYHO Mas[i], wnmm apyrum crmocodom *(mas +i). Baxuo
CIICTUTH 32 TEM, YTOOBI HE BHIWTH 3a TPAHUIIBI BBIICJICHHOTO YYaCTKa MaMsTH.

Korna nunamudeckuit mMaccuB (B JIF0OOM MOMEHT pabOThl MpOrpaMMBbI)
nepecTaeT ObITh HYXXHBIM, TO MaMSITh MOXHO OCBOOOJHTH C MOMOIIBIO (DYHKITUH
free nim oneparopa delete.

[Ipenararo paccMOTPETh HECKOJIBKO 3a/1a4, 3aKPeTUISIONINX TAHHBIA YPOK:

3anaua 1

Haiitn cymMMy BeIeCTBEHHBIX 3JIEMEHTOB THHAMUYECKOTO MacCUBa.

//TIpumep ucnonb3oBanus GyHkiu malloc u free

#include "stdafx.h"

#include <iostream>

using namespace std;

int main()

{

setlocale(LC_ALL,"Rus");

inti, n;

float *a; //yxa3atens Ha float

float s;

cout<<"\n"; cin>>n; //BBoa pa3MEepPHOCTH MacCHBa

//BBIZIETICHUE TIAMSITH TI0JT MaCCUB M3 N BEIIECTBEHHBIX JIEMEHTOB

a=(float *)malloc(n*sizeof(float));

cout<<"Baenute maccus A \n"":

//BBOJI DJIEMEHTOB MacCUBa

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

{

cin>>*(a+i);

¥

//HakarIMBaHue CYMMBI DJIEMEHTOB MacCHBa

for (s=0, i=0; i<n; i++)

s+=*(a+i);



//BBIBOJ 3HAYEHUSI CYMMBI
cout<<"S="<<s<<"\n";
//0cBOOOXKIEHNE TAMATH
free(a);

system("pause");

return O;

¥

3amaya 2

M3MeHuTh TUHAMUYECKH MAcCHB IIENIBIX YHCEN TaKUM 00pa3oM, YTOOBI €Tro
TIOJIOKHUTEIBHBIC AJIEMEHTHI CTAIHM OTPHUIATSIIBHBIMA W HaoOopoT. Jlyia permeHus
3a/1ayu Mbl Oy/IeM YMHOXKaTh KaXblid 371€MEHT Ha -1.

//TIpumep KUCIOIL30BaHuUs omepaTopoB NEW u delete

#include "stdafx.h"

#include <iostream>

using namespace std;

int main()

{

setlocale(LC_ALL,"Rus");

inti,n;

//BBOJI KOJTMYECTBA JICMEHTOB MacCHBa

cout<<"n="; cin>>n;

//BBIICNICHHE TTAMSATH

int *a=new int[n];

cout<<"Baenure aemMeHTH MaccuBa:\n"";

//BBOJ MaccHBa

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

cin>>a[i];

//BBIBOJ 3aJaHHOT'O MacCUBa

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



cout<<a[i]<<"\t"<<"\n",
//mpeoOpazoBaHue MacCUBa
for (i=0; i<n; i++)

a[i]=-a[i];

//BBIBOA IPEOOPA30BAHHOTO MacCHBa
for (i=0; i<n; i++)
cout<<a[i]<<"\t"; cout<<™\n";
//0CcBOOOXKIEHNE TAMATH
delete []a;

system("pause");

return O;

¥

KOHTpOJII)HBIG BOIIPOCHI



JladoparopHasi padota Ne/. MaccuBbI CTPYKTYP H MACCHBBI CTPOK

eap paGoThl: MO3HAKOMHUTHLCS ¢ MOHATHAMU "miponieaypa’ u "QyHkuus" B
s3bIKe TMporpammupoBanus Pascal, paccMoTpeTh HMX CXOJACTBA M pasIHuus,
3aKpeIuTh MPaKTHYECKUEe HaBbIKK paboThl ¢ cuctemoir TURBO Pascal na npumepe
peanu3alyyd aJrOpUTMOB TMPU TMOMOIINM MPOUEAYp W (PYHKIUH, HAYyYUTHCS
OPUMEHSATH  METOJl  TOCIEOBATENIbHOM  JIeTalM3allid B MPaKTUYECKOM
IPOTrPAMMHUPOBAHNH; IPUMEHSTh POIEAYPHI ¥ PYHKITUU TIPH PEIICHUH 3a7a4.

OO0mue cBegeHnst

CTpyKTypbhl OTHOCSITCA K CJIOXKHBIM THUIaM JaHHbIX. B mpeamiecTByromux
Bepcusix MATLAB oHU HMEHOBAIKCH 3aMUCAMU, YTO MPUBOAMIO K KOHPIUKTaM B
tepmuHosiorni MATLAB u cucrem ympaBieHuss 0azaMu JaHHBIX. OTOT THII
JAHHBIX CTaJl MWMEHOBATbCA CTPYKTypaMH IIOCI€ TOro, KakK IIHPOKOE
pacrnpoctpanenue nonyuuin cpeacrsa MATLAB nnst pabotsl ¢ 6a3amMu JaHHBIX €
UCITIOJIb30BaHUEM si3bIKa 3arpocoB Sequential Query Language (SQL).. CTpykTypbl
MATLAB u ux mnons B OTJau4Me OT IMOJei 3amuceid 0a3 MaHHBIX HE SBISIOTCS
oovekramun SQL, HO 3aro oOpamieHuss K CTPYKTypaM MOTYT  OBITh
OTKOMITWJIMPOBAHBl U K HHUM BO3MOXKEH MPSIMOM JOCTYIl, MUHYS CIJIOKHBIE M
MEJJICHHbIE MEXaHU3Mbl CUCTEM yIpaBieHHUs 0a3zaMu JaHHBIX. CTPYKTYypbl MOTYT
COZIEpKAaTh PA3HOPOJHBIE JITAHHBIE, OTHOCSIIMECH K HEKOTOPOMY HMMEHOBAaHHOMY
o0bekTy. Hampumep, o00beKT man (4YEIOBEK) MOXKET XapaKTepu30BaThCs
CJIEIYIOIMMU JAHHBIMU:

[lone 3HayeHue KommenTapuit
Man(i....) Wmst 3ammcu
.name HBan Nwms yenoBeka
.surname IIeTpos Damunus
.date 1956 "o poxeHust
height 170.5 Poct

.weight 70.34 Bec

IlepBrie nBa cTOJNOIA MPENCTABISIOT CXEMYy CTPYKTypbl. Kak HeTpyaHO
3aMETHTh, KaXJas 1-s CTPYKTypa COCTOWT U3 psifia TOJIeH, MMEIONIMX HMEHa,
Hampumep man(i).name, man(i) .date u 1. a. Ilons MoOryT comepkaTth JTaHHBIE
J000T0 THUMAa — OT MmycToro mojis [ | mo maccuBoB. [lpuBenenHass BeIlie
cTpykTypa umeer pasmep lx1. MATLAB noanepXuBaeT U MacCHBBI CTPYKTYp,
YTO MO3BOJISIET CO3/]aBaTh MOIIHBIC Oa3bl TaHHBIX.

[Tone cTpyKTypbl MOMKET COAEpKaTh APYTIYIO BIOKEHHYIO CTPYKTYpy WIIHU
MacCHB CTPYKTYp. OTO MO3BOJSICT CO3/aBaTh BJIOXKEHHBIC CTPYKTYpPHI M Jaxke
MHOTOMEPHBIE MAaCCUBBI CTPYKTYp. [I0CKOIBKY B JaHHOW KHHUT€ TaKUe€ CTPYKTYpPbI
HE UCIOJIB3YIOTCS, OTCHIJIAEM 3aUHTEPECOBAHHOTO YMTATENS K KHUTE [42], T/I€ OHU
omucaHbl 60Jee MOAPOOHO.

CoznaHue CTPYKTYp U IOCTYH K UX KOMIIOHEHTaM

Hns 3aganust cTtpyktyp Ha s3pike MATLAB MoxHO ucnonb3oBaTh
ONepaTopbl NPUCBAUBAHUS, YTO WILTIOCTPUPYET CIAEAYIOIINN IPUMEp:

» man.name='lBan";



» man.surname-'TleTpos'":

» man.date-1956;

» man.height=170.5;

» man.weight=70.34;

3nech moctpoeHa 0a3oBasi CTpyKTypa 0e3 MHIEKCHOro ykaszatens. Temepb
MOKHO MTPOCMOTPETH MOMYUYEHHYIO CTPYKTYPY, IPOCTO YKa3aB €€ UMSI:

» man

man =

name: 'MBax'

surname: Tlerpos'

date: 1956

height: 170.5000

weight: 70.3400

Herpynno nmoranatbesi, 4TO KOMIIOHEHTHI CTPYKTYPhl MOXHO BBI3BIBATH 10
UMEHU U MEHATh UX 3HaueHus. [Ipu 3TOM UMs KOMIIOHEHTa COCTOUT W3 MUMEHH
CTPYKTYpPbl MU WMMEHHU IOJIsI, Pa3/IEICHHBIX TOYKOW. DTO TMOSACHSIOT CIEIYIOUIUE

IPUMEPHI:
» man.date
ans =
1956
» man.date=1964
man =
name: 'san’
surname: Tlerpos'
date: 1964

height: 170.5000

weight: 70.3400

Kax yxe ormeuanocs, B MATLAB 6.0 cymectByeT npobieMa ¢ 3amuchio
CHUMBOJIOB KUPUJUIH-1IbI B KOMAHJIHOM pekume. Tak, B KOMaHIHOM PEXKUME HEIb3s
BBOJIUTh B apTYMEHTHI CTPYKTYp Mallyl0 OYKBY «C» pycckoro ajdaBuTa — OHA
BEJIET K MEPEBOAY CTPOKH. DTOr0 OrpPAaHUYEHUs HET MpHU 3aJaHhH CTPYKTYp B
mporpamMmax, XOTsl U B TOM CJIy4ae OMIMOKHU MPHU BBOJIE CUMBOJIOB KUPHILITUIIBI HE
HCKJTFOYEHBI.

Jna co3pgaHust MaccuBa CTPYKTYP BBOAMTCA MX HMHAEKcauus. Hampumep,
BEKTOpP CTPYKTYpP MOKHO CO3/1aTh, BBEAS MHAEKC B CKOOKax Mocie HMEHU
CTpYKTYypbl. Tak, s co3maHus HOBOM, BTOPOU CTPYKTYpPbI, MOKHO IIOCTYIIUTH
CJIEAYIOIIUM 00pa3oMm:

»man(2).name="Tletp'";
»man(2).Surname='Cuopos';
» man(2).date=1959;

»man(2)

ans =

name: Tletp'



surname: 'Cunopos'
date: 1959

height: [ ]

weight: [ ]

» man(2).surname
ans =

Cunopos

» length(man)

ans =.2

OOpatuTe BHHUMaHHE Ha TO, YTO HE BCE IO JAaHHOHW CTPYKTYpHI
3anoyiHeHbl. llodTOMYy 3HaueHMEM JAByX IIOCIAEAHUX IIOJEH CTPYKTYphl 2
OKa3bIBAIOTCS IMyCThIE MAacCCUBBL. YUCIIO CTPYKTYp B MAacCHMBE CTPYKTYpP MO3BOJSET
Hatith (Qynkius length (cMm. mocneanuii mpumep). OTa ke (PYHKIUS MOMKET
WCIIOJI30BAThCS U JIJISI HaXOXKJICHUS pa3Mepa JItoOOro BEKTOpa WM Pa3MEPHOCTH
MHOTOMEPHOTO HEMYyCTOro MaccuBa, Tak kKak length(X)= MAX(size(X)), ecmu X —
HermycToi Maccu, U length(X)=0, eciiu X=[ ].

OYHKIUS CO3/JaHUsI CTPYKTYP
JIJist co3ianust CTPYKTYpP MCIIONB3YeTCs cienytomas (yHKIHs:

struct('fieldl' VALUESL, 'field2' VALUES?2,...) — Bo3Bpamaer co3aHHYIO
JaHHOW (PYHKIMEW CTPYKTYpy, COJIEpXallyl0 yKa3aHHbIE€ B MapameTrpax IMoJs
'fieldn' ¢ ux 3nauenusvu ' VALUESH'. 3HaueHnEeM MOKET OBITH MAaCCHUB STUCCK;

struct(OBJ) — xonBepTHpyeT 00bekT OBJ B 3KBUBAJICHTHYIO CTPYKTYpY
i maccuB cTpyKTyp. OBJ MoxeT ObITh 00bEKTOM MM MacCHUBOM Java.

[Tpumep:

» S=struct('student'.'MIBanoB".'group'.2.'estimate’,'good")

S=

student: 'MiBanoB'

group: 2

estimate: ‘good'

[TpoBepka uMeH ToJiel U CTPYKTYP

BreimoniHeHrne onepanui ¢ MOJSIMU M BJIEMEHTAMHU TOJIEM BBITIOJHSIETCS 10
TEM K€ TpaBWjaM, YTO M TpH padore ¢ OObUHBIMH MaccuBamu. OJIHAKO
CYIIECTBYET PSIA (QYHKIUH, OCYIIECTBISIONIUX CHEIUPUUSCKHE I CTPYKTYP
onepanuu [[lomumo dynknumii isstruct u isfields Bl MokeTe McCHonb30BaTH IS
TECTUPOBAHUSI MAaCCUBOB CTPYKTYp GYHKIIUIO i1sa(MMst 00BEKTa, 'struct') U KoMaHIy
i GyHkiuo whos umsa oobexta. — [pumeu. pen.].

[IpuBenennbple HXE (QYHKUMU CIAyXaT A TECTUPOBAHUS MMEH MoJieH U
CTPYKTYp 3aIllUCEH:



isfielcKS, 'field) — BosBpamaer normueckyro 1, ecnmm 'field' sBisercs
UMEHEM IOJISI CTPYKTYPHI S;

isstruct(S) — Bo3Bpainaet yjorudeckyo 1, eciau S — cTpykTypa, u 0 B ”HOM
ciydae. MIX mpuMeHeHue Ha IpUMepe CTPYKTYPhl man MOKa3aHO HUXKE:

» isfieldCman.'name")

ans =

1

» isfield(man.'family")

ans =

0

» isstruct(man)

ans =

1

» isstruct(many)

??? Undefined function or variable 'many'.

» isstruct('many")

ans =

0

DyHKIKS BO3BpaTa UMEH IOJIEU

Cnenyromast (GyHKIMS TIO3BOJISIET BBIBECTM HMEHA TIOJIeH 3aJlaHHOU

CTPYKTYpHI:

fieldnames (S) — Bo3Bpalraer uMeHa IMoJIeH CTPYKTYpPHl S B BHJIC MacCUBa
sueek (cM. ypok 15). Tlpumep:

» fieldnames(man)
ans =

'name’

'surname'

'date’

‘height'

‘weight'

@yHKIMSA BO3BpaTa CONEPKUMOTO MOJIEH CTPYKTYPBI

B xoHeuHoMm cuyere paboTa €O CTPYKTypaMu CBOJAMTCS K BBIBOAY U
UCIIOJIB30BAHUIO COAEPKUMOro moJed. s BO3Bpara COAEPKUMOIO  IIOJIS
CTPYKTYpbI S cinykut pynkuus getfield:

getfield(S, 'field") — Bo3Bpaimaer comepkuMoe MOJS CTPYKTYphl S, 4TO
skBuBajieHTHO S. field;

getfield(S.{i,j}, 'field', {k}) - 'sxBuBanentro F=S(i J).field(k). ITpumep:
» getfield(man(2),'name")

ans =

ITetp



@ yHKIMA TPUCBAVMBAHNS 3HAYCHUU MOJIAM

Jlnis mpuicBaMBaHUS TIONSAM 3aJaHHBIX 3HAYCHWN HCIOJIB3YeTCs OMMHCAHHAS
nanee pynkius selfield:

setfielcKS. 'field' ,VV) — Bo3Bpaiiaer cTpykTypy S ¢ NPUCBOCHHEM IOJIIO
'field' 3Hauenunsa V, uro skBuBanieHTHO S.field=V;

setfield(S,{i .j}, 'field1l ,{k},V) - sxkBuBanentHo S(i ,j).field(k)=V. [Ipumep:

» setfield(man(2).'name".'Huxomaii")

ans =

name: 'Huxomnait

surname: 'Cunopos'

date: 1959

height: [ ]

weight: [ ]

VY nanenue mosuen
Jnga  ymaneHuss MoOJIEd CTPYKTYPbl MOXHO MCIIOJIB30BaTh CJICAYIOLIYEO

byHKIHIO:

rmfield(S, 'field) — BosBpamaer CTpyKTYypy S ¢ yAaJCHHBIM TOJEM
S.'field’;

rmfield(S,FIELDS) — Bo3Bpamaer CTPyKTYypy S C HECKOJBKHMH
yaaneHHbiMu nojiamu. Crimcok ypanmsembix noned FIELDS 3apmaercs B Buze
MaccuBa CUMBOJIOB (CTPOKH) WJIU CTPOKOBOI'O MacCHBa sSYEEK.

[Ipumep:

» rmfield(man(2).'surname")
ans =

name: Tletp'

date: 1959

height: []

weight: []

[IpumeHeHne MacCUBOB CTPYKTY]

MaccuBbl CTPYKTYp HaXOsAT caMoe IMpPOoKoe nMpuMeHeHnre. Hanpumep, onu
WCIIOJB3YIOTCS JUIsl TPEACTaBJICHUSI IBETHBIX H300pakeHui. 3BecTHO, 4YTO
1BeTHbIC n3o0paxeHus popmara RGB cocToaT u3 MacCMBOB MHTEHCUBHOCTU TPEX
uBETOB - KpacHOoro R, 3enenoro G m cunero B. Ilpum 3TOM Kaaplii MaccuB
COJICP)KUT JaHHBIE O KOOPJAMHATAX TOYKHU (OHH OMPEACIISIIOTCS HETOYUCICHHBIMU
WHJIEKCAaMH MaccuBa) U 0 ee spkoctu (uucio oT 0 mo 1 B dopmare umcen c
maBaroIei 3amnsaToi). UToObl HEKOTOpPOE H300pakKeHHE, HalpuMep pic, HECIIO
JAHHBIE O IIBET€ BCEX TOYEK, MPHUJAETCS MPEICTABUTh H300paKEHUE MACCHBOM
CTPYKTYD C MOJSIMU pic.r, pic.g u pic.b.



Eme Oonee cioxHble CTPYKTYpbl (HO, B MPUHIIUIE, BIOJHE OYEBHJIHBIC)
HYKHBI JUIsl pa3paOOoTKu 0a3 JTaHHBIX, HampuMep O pabOTHHUKAX MPEINPHUSATHUS,
ciry0ax ropojia, ropojiax CTpaHsl U T. 1. Bo Bcex 3THX cirydasix 0COOCHHO Ba)kHa
BO3MOXXHOCTh JOCTYNa K OTIEIbHBIM IMOJSIM CTPYKTYp H BO3MOYKHOCTH
MIPUCBOCHHUS TAKUM MOJIIM YHUKAJIbHBIX UMEH.

MoxeT Mmoka3zarbCs, YTO ATOT THUIl JAHHBIX MUMEET MAJIO€ OTHOUIEHUE K
MaTeMaTHUYeCKUM BO3MOXKHOCTSIM cuctemMbl MATLAB. Onnako Hago0 NMOMHHTB,
YTO TMOUCK wuH(popMammu B OoONpImIMX 0a3ax JaHHBIX, COPTUPOBKA STOU
uHbOpMaAllMU M TPOYHe ONepaluu, HE TOBOPS YK€ O CIOXKHOW 0oO0paboTke
MAacCHUBOB M300pa)K€HUI, — BCE 3TO MPHUMEPHI SIBHO MATEMaTUYECKUX, XOTSI U
JnocTtaTouHo — crenuduyeckux, omnepamuil. [lpuueM omepanmii  Hepenko ¢
MHOTOMEpPHBIMH CTpyKTypamu. Bo3moxkHocts MATLAB BbImonHATE MOA0OHBIE
oneparuu ObIcTpO U A3GPEKTUBHO (MPEXK]IEC BCETO € MO3UIUNA MUHUMAJIBHBIX 3aTpaT
naMsTH) OTKPBIBAET MEpe]l ITOW CUCTEMON OYEHb OOJIBIINE BO3ZMOXXHOCTH B ATOM
o0acTu — BIIPOYEM, [TOKA €I11€ KAYIIHE CBOEH peaar3aliu.



JlaboparopHasi padota Ne8. ®ynkuuu B C++,

Heanb padoTbl: U3yunTh peannzanuio Ha sizbike C++ OTHOLIEHUN MEXITY
KJIacCaMU: arperalyu, Hacjae0BaHMUsl, 3aBUCUMOCTH

OO01mue cBeaeHUs
OueHpb 4acTo B IPOrpaMMUPOBAHUU HEOOXOAMMO BBIIIOIHSTH OJHU U TE K€
neiictBusi. Harmpumep, Mbl XOTUM BBIBOJUTH MOJIB30BATENIO COOOIICHUS 00
OIIMOKE B pa3HBIX MECTaX MPOrPaMMBbI, €CJIM OH BBEJI HEBEpHOE 3HaUeHUE. 0e3
(YHKIUI 3TO BBITIIAAENO OB TaK:

#include <iostream>
#include <string>

using namespace std;

int main()
{
string valid_pass = "gwerty123";
string user_pass;
cout << "Breaute nmaposib: ;
getline(cin, user_pass);
if (user_pass == valid_pass) {
cout << "Jloctym paspemieH.” << endl;

}else {

cout << "HeepnsIit naposs!" << endl;

}

return O;

}

A BOT aHAJIOTUYHBINA TIpUMED C PyHKITHEH:

#include <iostream>
#include <string>

using namespace std;

void check_pass (string password)
{
string valid_pass = "gwerty123";
if (password == valid_pass) {
cout << "Jloctyn pasperen.” << endl;
}else {
cout << "Hesepmsrii maposs!” << endl;
}
}



int main()
{

string user_pass;

cout << "Breaute maposb: ;

getline (cin, user_pass);

check_pass (user_pass);

return O;
¥
[To cyTu, mociie KOMIWISALUKA HE OyIeT HUKAKOM pa3HULbI ISl IPOLEccopa, KaK
JUISL TIEPBOTO KOAA, TaK U st BToporo. Ho Beb Takyro mpoOBEpKY NapoIsk Mbl
MOKET JIeJIaTh B HAIIEH MPOrpaMMe JOBOJIBHO MHOTO pa3. M Toraa nomyvyaercs
KOIUITIACTa U KOJI CTAHOBUTCSI HeUnTaeMbIM. DYHKIIMM — OJMH W3 CaMbIX BaXKHBIX
KOMIIOHEHTOB si3bIKa C++.

JIro6ast GyHKIMS UMEET THII, TAKXKE, KaK U JIF00ast IepeMeHHasl.

@DyHKIMS MOXKET BO3BpallaTh 3HAYCHHUE, TUIT KOTOPOTO B OOJIBIIMHCTBE CITy4acB
aHAJIOTUYHO TUIY CaMOU (DYHKIIHUH.

Ecnu @yHKIust He BO3BpalaeT HUKaKoro 3Ha4eHUs!, TO OHA JIOJDKHA UMETh THUII
void (Takue QpyHKIIMM HHOTIa Ha3bIBAIOT MPOIIEIyPAMHM )

[Tpu 0OBsBIEHNN HYHKIMH, TTOCIIE €€ TUTIA JOJHKHO HaXOAUThCS UM QYHKIIUN 1
JIBE KPYTIIbIEe CKOOKH — OTKPBIBAIOIIAS M 3aKPHIBAIOIAS], BHYTPH KOTOPBIX MOTYT
HaXOJUTHCS OJVH WM HECKOJIBKO apTyMEHTOB (DYHKIIUN, KOTOPBIX TAKKE MOXKET
He OBITH BOOOIIIE.

MOCJIE CIIMCKa apTyMEHTOB (DYHKITUU CTaBUTCS OTKpbIBatoIas GurypHas cKoOka,
MOCJI€ KOTOPOW HAXOJIUTCS CaMO TeJlo (GyHKIIUH.

B koniie Tena ¢hyHKIMMU 00s13aTEILHO CTABUTCS 3aKpbIBaroIasi purypHasi CKooka.
[Tpumep moctpoenust PyHKITUU

#include <iostream>
using namespace std;

void function_name ()

{
}

int main()

{

std::cout << "Hello, world" << std::endl;

function_name(); // Boi3oB ¢hyHKIHMH
return O;

}



[lepen Bamu TpuBHanbHas nporpamma, Hello, world, Tonsko peanuzoBanHas ¢
UCTIOJIb30BaHUEM (PYHKIIUH.

Ecmu me1 xotuM BeiBecTH «Hello, world» rae-to eme, Ham MpoCTO HYKHO BBI3BATh
COOTBETCTBYIOIIYIO QYHKITHIO. B TaHHOM ciTydae 3TO JenaeTcsl Tak:

function name();. Be13oB QyHKIIMHM UMEET B UMEHH (DYHKIIMH C TIOCIICTYIOMUMHU
KPYTIBIMU CKOOKaMU. DTHU CKOOKH MOTYT OBITh ITyCTBIMH, €CJIA (DYHKIIUS HE UMEET
aprymeHToB. Eciu ke apryMeHTsl B caMOi (hyHKIIMH €CTh, UX HEOOXO0IUMO
yKa3aTh B KPYTJIbIX CKOOKaX.

Taxxe cyliecTByeT Takoe MOHITHE, KaK MapaMeTphl (PYHKIHUU MO0 YMOTYAHUIO.
Takue mapaMeTpbl MOXKHO HE yKa3bIBaTh MPHU BbI30BE (PYHKIINU, T.K. OHU PUMYT
3HAYEHHUE NI0 YMOJIYAHUIO, YKa3aHHO MOCIIE 3HaKa PUCBAaUBAHUSA ITOCJE JAHHOTO
napaMeTpa U CIIUCKE BCEX MapaMeTpoB (QyHKIUH.

B npeapinymux npuMepax Mbl HCTIOIb30Bau (YHKIIMK TUIA VOid, KOTOpBIE HE
BO3BpallalOT HUKAKOro 3HaueHus1. Kak MHOrue y»ke 1orajaiuck, oneparop return

HCIIOJIB3YCTCA AJIA1 BO3BPAIICHUA BBITYHCIIACMOI'O (1)YHKI_[I/ICI‘/'I 3HA4YCHHMAI.

PaccmoTpum npumep GhyHKIIMH, BO3BpAILlAIOIIEH 3HAUCHHE Ha IPUMEPE MPOBEPKU
apoJIs.

#include <iostream>
#include <string>

using namespace std;

string check_pass (string password)

{
string valid_pass = "qwerty123";
string error_message;
if (password == valid_pass) {
error_message = "Jloctym pasperieH.";
}else {
error_message = "Hesepusiii maposs!";
by
return error_message;
by
int main()
{

string user_pass;

cout << "Bpenute napoJib:

getline (cin, user_pass);

string error_msg = check_pass (user_pass);



cout << error_msg << endl,

return O;
B nannom ciyuae ¢yHkiusa check pass umeet Tt string, ciaeaoBaTeIbHO OHA
6YI[CT BO3BpallaTh TOJIBKO 3HAYCHHUC THUIIA StI‘il’lg, HHBIMHU CJIOBAMHU I'OBOPA CTPOKY.
JlaBaiiTe pacCMOTPHUM aJIrOPUTM PabOTHI ATOW MPOrpPaMMBI.

Camoii nepBoii BoiTonHsAETCS GYHKITMS main(), KOTopasi TOJKHA PUCYTCTBOBAThH
B Kak7oi mporpamme. Teneps Mbl OOBSBIISIEM MIEPEMEHHYIO USET _pass TUIa string,
3aTe€M BBIBOJMM IT0JI30BATENIO cOO0IIeHNE « BBequTe napomiaby, KOTOpbIi ociie
BBO/Ia IONA/IAET B CTPOKY USEr_pass. A BOT JaJIbllI€ HAUMHAET padOTaTh Halla
cooctBeHHas ¢pyHkiusa check pass().

B kauectBe aprymeHTa 3To# (yHKIIUU MIEpeaaeTCs CTPOKA, BBEICHHAS
MOJIb30BATENIEM.

ApI‘YMGHT ®YHKHHH — 9TO, €CJIK CKa3aThb IIPOCTBIM S3BIKOM IICPCMCHHBIC NI
KOHCTAaHTHI BBISBIBaIOHleﬁ (1)YHKI_[I/IPl, KOTOPBIC 6y,[[€T HCIIOJBb30BAaTh BbI3bIBACMasl

byHKITHUS.

[Ipu oObsiBIeHNN QyHKIMIA co3aeTcsa (popManbHbIA MapaMeTp, UMsI KOTOPOTo
MOKET OTJIMYAThCs OT MapaMeTpa, IepeiaBaeMoro npy BbI30Be 3Toi pyHkumu. Ho
THUIIBI (POPMATIBHBIX NTAPAMETPOB U MEPEJABAEMbIX (PYHKUU apryMEHTOB B
OOJBIIMHCTBE CIIy4aeB JOJKHBI ObITh AHAJIOTUYHBI.

[Tocne Toro, kak mpou3onien Bei30B pyHkimuu check pass(), HaunHaet paboTaTh
nanHast Gyskuus. Ecnu dyHKIMIO HUTIE HE BBI3BATh, TO 3TOT KO/ OyAeT
MIPOUTHOPUPOBAH MporpamMmoil. Mitak, Mbl liepeiaiam B KauecTBE apryMeHTa
CTPOKY, KOTOPYIO BBEJ MOJIb30BATEIIb.

Teneps 3Ta cTpoKa B IOJIHOM pacnopsikeHUU GyHKIUU (Xouy oOpatuth Bare
BHHUMAaHHE HA TO, YTO TIEPEMEHHBIC U KOHCTAHThI, OObSIBJICHHBIC B PA3HBIX
GYHKIUSIX HE3aBUCUMBI IPYT OT JIPYTra, OHU JJaKe MOTYT UMETh OJJUHAKOBBHIE
uMeHa. B cneayromux ypokax s paccKaxy O TOM, YTO Takoe 00JacTh BUTUMOCTH,
JIOKaJIbHBIC U TJ100aJIbHbIC TIEPEMEHHBIE).

Tenepsb MBI IPOBEPSIEM, PABWIILHBIHN JIM MTAPOJTb BBEII MTOJIH30BATEb WIIH HET. €CITH
TI0JI30BATENh BBEJ MPABWIBHBIN MAPOJIb, IPHCBAUBACM ITEPEMEHHOMN
error message COOTBETCTBYIOIEE 3HAUEHHUE. €CIIU HET, TO COO0IIeHne 00 omuoKe.

ITocne 3ToM mMpOBEPKU MBI BO3BpAIllaeM IIEPEMEHHYIO error_message. Ha atom
pabota Hareil GyHKIIMY 3aKOHYEHA. A Teneph, B PyHKIIMK main(), TO 3Ha4YCHUE,
KOTOpOE€ BO3BpaTMIIa Halla (PYyHKIIKS Mbl IPUCBAaUBAEM MIEPEMEHHOM error_msg u
BBIBOJIUM 3TO 3HAUYE€HUE (CTPOKY) Ha SKpaH TepMHUHAJA.



Tak:xe, MO’)KHO OPTraHM30BaTh MOBTOPHBINA BBOJI MAPOJIsl C TOMOIIBIO peKypcuH (0
Hel MBI ellle ToroBopum). Eciam o0bsICHATh BKpaTiie, peKypcHsi — 3TO Koraa
GbyHKUMS BhI3BIBAECT cama ce0sa. CMOTpuUTE elie OAuH IpuMep:

#include <iostream>
#include <string>

using namespace std;

bool password_is_valid (string password)

{
string valid_pass = "qwerty123";
if (valid_pass == password)
return true;
else
return false;
¥
void get_pass ()
{
string user_pass;
cout << "Baenute nmaposib: ;
getline(cin, user_pass);
if (password _is_valid(user_pass)) {
cout << "Heepusbiii naposas!" << endl;
get pass (); // 3nech nenaeM peKypCcuio
} else {
cout << "Jloctym paspemieH." << endl;
}
}
int main()
{
get_pass ();
return O;
¥

DYHKIMY OYEHb CHJIBHO 00JIeTYaroT paboTy NpOorpaMMHUCTY U HAMHOTO
MOBBIIIAIOT YATAEMOCTh ¥ TIOHSTHOCTh KOJIa, B TOM YHCJIE U JIsl CAMOTO
pa3paboTuuka (He YIUBIISIUTECh 3TOMY, T. K. €CJIM Bbl OTKPOETE KOJI, HAITMCAaHHbIN
BaMU MOJITO/ia HA3a]l,HE Cpa3y MOMMETE COJIb, TOBEPHTE HA CIIOBO).

He paccrtpauBaiitech, eciii He cpa3y noMeTe Bce acnekTsl GyHkiuil B C++, T. K.
ATO IOBOJIBHO CJIOXHAsI TEMa U MBI e1lie OyieM pa3ouparh NpuMeEpsI ¢ QYHKIHSIMU
B CJIEJIYIOIINX YpOKaXx.



CoBeT: He OOUTECHh IKCTIEPUMEHTHPOBATH, ITO OYCHH XOPOIIIas MPAKTHKA, a TIOCIIe
MPOUYTEHUS JAaHHOM CTaThU MOpENIaiTe AJIeMEHTapHbIE 3a/1a4u, HO C
HCIIOJIb30BaHUEM (PYHKIIMA. DTO OyJeT OYCeHB MOJIC3HO JJIS Bac.

KoHTpoJibHBIE BONIPOCHI



Jlaboparopnasi paGora Nel0. XpaHeHue [JaHHBIX HA BHEIIHHUX
HOCHTEJIAX.

Heanb padoTbl: U3yunTh peanuzanuio Ha sizbike C++ OTHOLIEHUN MEXITY
KJIaCCaMU: arperaiyu, HacjaeA0BaHusl, 3ABUCUMOCTH

OO01mue cBeaeHus

STL obecrieunBaer oOmIeNeNeBble, CTaHIAPTHBIE KIAcChl M (YHKIMH, KOTOpBIE
peanu3yroT HanbosIee MOMyJIAPHbIC U IIMPOKO UCIOJIb3YEMbIE aJITOPUTMBI U CTPYKTYPhI JaHHbBIX.

STL crpoutcs Ha OCHOBE 1Ia0JIOHOB KJIACCOB, U MIOATOMY BXOJISIINE B HEE aITOPUTMBI U
CTPYKTYPbI IPUMEHUMBI TOYTH KO BCEM THIIAM JAHHBIX.

Slnpo 6ubMoTEeKN 00Pa3yIOT TPU JIEMEHTA: KOHTCHHEPHI, ITOPUTMbI U HTEPATOPHI.

Konreitnepsr (containers) - 3to oOBEKTHI, MpeIHA3HAYCHHBIC IS XPAHCHHS IPYTHX
aneMeHToB. Hanmpumep, BEKTOp, JIMHEHHBIN CIIMCOK, MHOYXECTBO.

AccoraTtuBHbIe KOHTeHEpH! (associative containers) mo3BOJSIIOT ¢ MOMOIIBIO KITFOYEH
HOJIYYUTh OBICTPBII JOCTYI K XPAHSIIMMCS B HUX 3HAYCHUSIM.

B kaxmoMm kiacce-KoHTeWHepe omperneneH Habop (yHKIuWA ams paboThl C HUMH.
Harnpumep, CITUCOK COAEPKUT HYHKITUH Il BCTABKH, YIAJICHUS U CIUSHHS DJICMEHTOB.

Ausroputmbl  (algorithms)  BBINOJHSAIOT —onepanyu  Haj COACPKHMBIM KOHTEHHEpa.
CyIIeCTBYIOT JITOPUTMbI ISl MHUIMAIU3ALUH, COPTUPOBKHU, TOHMCKA, 3aMEHBI COICPKUMOTO
KOHTCHEpOB. MHOIHE aJrOpUTMbI TMPEIHA3HAYCHBI Ui Pa0OTHl C TOCIEI0BATEILHOCTHIO
(sequence), koTopas MpeaCcTaBisieT cOOO0M JIMHEHHBIN CITUCOK 3JICMEHTOB BHYTPH KOHTEHHEPA.

Uteparopsl (iterators) - 3To 00bEKThI, KOTOPbIC MO OTHOIICHUIO K KOHTEHHEPY UTPAIOT
posib ykaszareneid. OHU MO3BOJISIOT MOJYYUTh JOCTYI K COAEPKMMOMY KOHTEHHEpa MPUMEPHO
TaK jKe, KaK yKa3aTelll UCIIOIb3YIOTCS ISl JOCTYIA K JJIEMEHTaM MacCHUBa.

C uteparopaMu MOXHO pabOTaTh TaK ke, Kak ¢ ykazareasaMu. K HUM MOXHO MPHUMEHHUTH
orepaiuu *, MHKPEMEHTa, JIeKpeMeHTa. TuroM uteparopa oObsBisieTCs THI Iterator, KoTopblit
OTIpeJIeTICH B Pa3IMYHbIX KOHTelHepax. CyIecTBYeT MTh TUIIOB UTEPATOPOB!

HrepaTops BBoja (input iterator) moaiepKuBaroT orepaiiy paBeHCTBa, pa3bIMEHOBAHHUS
Y MHKPEMEHTA.

==, 1= *|, ++i, i+4+, *i++

CrenuaibHBIM CITy4aeM UTepaTopa BBOJA sIBJIsleTCs istream_iterator.

Urepatopsl BhiBoga (Output iterator) momaep)KHUBAIOT OMNMEpalii  Pa3bIMEHOBAHHMS,
JOIYCTHMBIE TOJIBKO C JIEBOH CTOPOHBI IIPHUCBANBAHUsI, © MHKPEMEHTA.

+H, i+ i = i+ =t

CreruaibHBIM CITy4aeM UTepaTopa BbIBOJIA sBJsIeTCs OStream_iterator.

OnnonanpasneHdbie urepatopsl (forward iterator) mommepkuBarOT Bce oOIepanun
UTEpPAaTOPOB BBOJA/BBIBOAA M, KPOME TOTrO, MO3BOJSIOT 0€3 OrpaHuYeHHs MPUMEHSThH
NpUCBaNBaHHE.

==, 1=, =, %0, ++i, i1+4+, *i

JIBynanpasiennbie uteparopsl (bidirectional iterator) oGmamaror Bcemu cBoiicTBamMu
forward-utepaTopoB, a Takke UMEIOT JOMOJHUTEIbHYIO omneparuio aekpementa (--i, i--, *i--),
YTO MO3BOJISIET UM MPOXOAUTH KOHTEHHEP B 000MX HANPaBICHUSIX.

Hreparopsl mpomsBonbHOro jgoctryma (random access iterator) oGmagaioT Bcemu
cBoiictBamu bidirectional-urepatopoB, a TaKKe MOJACPKUBAIOT OMEPAIUH CPABHEHUS U
aJipecHON apu(METHKH, TO €CTh HEMOCPEICTBEHHBIN JTOCTYII 110 WH/ICKCY.

i+=n,i+ni-=ni-nil-i2,i[n],il1<i2,il<=1i2,il1>i2,il>=i2

B STL Taxke mojmepxuBatoTcsi oOpaTHbie utepatopbl (reverse iterators). OGpaTHbIME
UTEepaTopaMM  MOTYT ObITh JHOO JBYHampaBICHHBIE HUTEPaTOpbl, JHOO HUTEPATOPHI
IPOU3BOJIBHOTO JJOCTYIIA, HO TIPOXO/ISIIHE ITOCIEA0BATEILHOCTS B 00pPaTHOM HallPaBJICHHH.



Bno6aBok k KoHTeiiHepam, anroputmMaMm U utepatopam B STL mommepskuBaercs eie
HECKOJIbKO CTaHJAPTHBIX KOMIIOHEHTOB. [JIaBHBIMH Cpely HHX SIBIISIOTCS PaclpeleTUTEeNN
NaMsITH, TPEAUKATHl U QYHKIIUU CPAaBHEHHS.

VY KaxJI0oro KOHTEWHEpa WUMEETCsl OINPEIENICHHBIA Il HEero paclpeesuTeNlb MaMsTH
(allocator), koTopbIii yrpaBisieT MPOLECCOM BBIICICHHS TAMSATH JUIsl KOHTeHHepa.

[To ymomuaHuiO pacrpeaeuTeneM MamsTh siBiseTcss o0bekT Kiacca allocator. MoxHo
OTIpENIeIUTh COOCTBEHHBIN PaCIpeaCTUTEb.

B HEKOTOpBIX anropuTMax M KOHTEHHEpax HCIONIb3yeTcss (DYHKIHMS OCO0Oro THIIA,
Ha3plBaeMas mpeaukaToM. [IpenukaT MokeT OBITH YHApHBIM M OuHapHBIM. Bo3sBpamaemoe
3HAYCHUE: UCTHHA JHOO JI0Kb. TOYHBIC YCIOBUS MOJNYYCHHS TOTO WM WHOTO 3HAYCHHS
OIIpeIeTISIIOTCs TporpaMmucToM. Tum yHapubix npeaukaroBUnPred, ounapubix - BinPred . Tun
apryMEHTOB COOTBETCTBYET THITY XPaHSIIUXCS B KOHTCHHEPE 00HEKTOB.

Omnpenenen crenyanbHbI THI OMHAPHOTO MpenuKaTa sl CPAaBHEHUS JIBYX HJIEMEHTOB.
On HaseiBacTcs (yHkimed cpaBHenust (comparison function). ®yukuus Bo3BpalaeT UCTHUHY,
€CIIM TIEPBBIN AJIEMEHT MEHbIIE BTOPOTo. Tunom GpyHkuu ssisercs tun Comp .

OcoOyto poinb B STL urparot 00beKThI-(hyHKITUH.

OOBeKTHI-QYHKIIUK - 3TO SK3EMIULIPHI Kjacca, B KOTOPOM OIpeAesieHa OIepanus
"kpyribie ckoOku" (). B psine ciaydaeB yaoOHO 3aMeHUTh QYHKIHIO Ha 00beKT-hyHKIHI0. Korma
00BEeKT-QYHKIMSI HCHOJB3YeTCsl B KadecTBe (YHKIMH, TO JUIsI €€ BBI30BA HCIIOJIB3YeTCs
operator().

class less

{

public:
bool operator()(int x, inty)

return x <vy;

}

Y

B STL omnpenenens! ABa THIIa KOHTEHHEPOB: MOCIEAOBATEIHLHOCTH U aCCOI[HATHBHBIC.

KiroueBast myest I CTaHAAPTHBIX KOHTEHHEPOB 3aKIIOYACTCS B TOM, YTO KOTJ/Ia 3TO
NpEJCTaBIsieTcss  pa3yMHBIM, OHHU JOJDKHBI  OBITh  JIOTHYECKH  B3aUMO3aMEHSIEMBIMHU.
[Tonb30BaTenb MOXKET BHIOUPATh MEXKy HUMU, OCHOBBIBAsICh HAa COOOpaXeHUsX 3PPEKTUBHOCTU
U TIOTPEOHOCTH B CIIEHUANTM3UPOBAHHBIX omeparusx. Hampumep, eciau gacto Tpedyercs: MOUCK
[0 KJII0YY, MOKHO BOCIIOJIb30BaThCs Map (acconmuaTuBHBIM MaccuBoM). C Ipyroil CTOpOHBI,
ecli Tpeo0safaloT omepaliy, XapaKTepHble Ui CIUCKOB, MOXKHO BOCIOJIb30BaThCs
koHTeliHepom list. Ecnu noGaBieHue W yJaajieHHE 3JEMEHTOB YacTO MPOU3BOIAMTCS B KOHIIBI
KOHTEIHepa, cielyeT moyMarh 00 MCIOIb30BaHUM ouepeau qUeUe, ouepeu ¢ ABYMsl KOHIIaMU
deque, creka stack. Ilo ymoigaHWiIO TOJIB30BaTENb JOJDKEH HCIONIB30BaTh VECtOr ; OH
peann3oBaH, 4YTOOBI XOPOIIO padoTaTh AJI CAMOTO IIUPOKOTO AHAana3oHa 3ajad.

Nnes oOparieHns ¢ pa3IMYHBIMA BUJaMH KOHTCHHEPOB M, B OOIIEM CiIydae, CO BCEMH
BUJAMH HMCTOYHHKOB HMH(POPMAIUU - YHUPHUIUPOBAHHBIM CIIOCOOOM BEAET K TOHATHIO
0000MmeHHor0 nmporpamMMupoBanus. s moanep:kku dTo maew STL comepKUT MHOXKECTBO
0000IIEHHBIX ANTOPUTMOB. Takue anropuTMbI U30aBISIOT MPOrpPaMMHUCTa OT HEOOXOIUMOCTU
3HATh MOJIPOOHOCTH OTJICITBHBIX KOHTEHHEPOB.

B STL ompenenensl ciemyroniue KIacChl-KOHTEHHEPHI (B YIIIOBBIX CKOOKAaX yKa3aHBI
3aroJIOBOYHBIC (Pailyibl, T/Ie OTPEIeTICHBI OTH KJIACCHI):

bitset - maoxxecTBO OuTOB <bitset.h>

VeCtor - quHaMuYecKnii Maccus <vector.h>

list - nunenbIi coucok <list.h>

deque - aBycToponuss ouepens <deque.h>

stack - crek <stack.h>



queue - ouepenp <queue.h>

priority_queue - ouepeb ¢ mpuopuTeTOM <(ueue.h>

map - accOUMaTHUBHBIA CHUCOK JJIsl XpaHEHUs Map KIIOY/3HAYCHUE, TJE C KaKIABIM
KJIFOYUOM CBSI3aHO OJHO 3HAUYECHHE <map.h>

multimap - ¢ kaxIpIM KJIF0YOM CBSI3aHO JIBa MM OoJjiee 3HaueHni <map.h>

set - MmHOXeCcTBO <Set.h>

multiset - MHOXeCTBO, B KOTOPOM KaXK/IbIil SJIEMEHT HE 00sI3aTebHO yHUKaNeH <Set.h>

Tumner:

value_type - tun saemenTa

allocator_type - tun pacnpenenures namMmsITH

size_type - THI MHAEKCOB, CUCTYMKA IIECMEHTOB U T.JI.

iterator - Beger cebs kak value_type *

reverse_iterator mpocmMarpuBaeT KOHTEHHEP B 0OpATHOM MOPSIIKE

reference - Bener ceds kak value_type &

key type - Tum kitroua (TOJIBKO IS aCCONMATUBHBIX KOHTECHHEPOR)

key _compare - Tum KpuTepus CpaBHEHHs (TOJIBKO I aCCOUATHBHBIX KOHTEHHEPORB)
mapped_type - TUm 0TOOpaKEHHOTO 3HAYCHUS

Hreparopsr:

begin() - yka3siBaeT Ha MEPBbIi JIEMEHT

end() - yka3pIBaeT Ha JIEMEHT, CIICAYIOIINI 3a MOCICAHUM

rbegin() - yka3piBaeT Ha IIEPBBI AIEMEHT B 00PaTHOM MOCJICI0BATEIIBHOCTH

rend() - ykaspiBaeT Ha O3JEMEHT, CICAYIOIIMA 3a MOCICAHUM B  OOpaTHOM
10CJIeI0BATEIIbHOCTH

HocTyn K 3neMeHTam:

front() - ccbuTka Ha TIEPBBIi AIEMEHT

back() - ccbutka Ha mocIeHUIN SJIEMEHT

operator [](i) - mocTyn Mo uHAEKCY 6€3 MPOBEPKH
at(i) - mocTym 1Mo MHAEKCY C MPOBEPKOit

Bxirouenue aneMeHToB:

insert(p, X) - nobaBieHKE X MEpeJT SIEMEHTOM, Ha KOTOPbIH yKa3bIBaeT p

insert(p, n, X) - K06aBJIeHUE N KOIHIA X TIEPE.T P

insert(p, first, last) - no6aBnenue snementor u3 [first:last] mepen p

push_back(x) - no6aBnenue x B KOHeI|

push_front(X) - no6aBieHe HOBOTO MEPBOTO IEMEHTA (TOJIBKO JUIS CIIUCKOB M 0Yepeaei
C IByMsI KOHIIaMH)

VY nanenue 3J1€eMEHTOB:

pop_back() - ynanenue nocieaHero aieMeHTa

pop_front() - ymanenue mepBoro sieMeHTa (TOJNBKO IS CIIMCKOB M OYepe/ed ¢ IByMs
KOHIIAMH )

erase(p) - yaaneHue 3jeMeHTa B MO3UIMH P

erase(first, last) - ynanenue snementon u3 [first:last]

clear() - ynanenue Bcex 3JIEMEHTOB

pyrue onepanuu:

size() - urcio IEeMEHTOB

empty() - kouTeitHep mycT

capacity() - mamMsTh, BbIICTICHHAS TI0]] BEKTOP (TOJBKO JJIs1 BEKTOPOB)



reserve(n) - BeIICIISACT MAMSTh JIJIsl KOHTEHHEpa MoJ1 N 2JIEMEHTOB

resize(n) - u3MeHseT pa3Mep KOHTEiHepa (TOJBKO ISl BEKTOPOB, CIIMCKOB M OUYepeIeii ¢
JIBYMsI KOHIIAMH )

swap(X) - oOMeH MecTaMH IByX KOHTEHHEPOB

==, I=, < onepauuu cpaBHEHUS

Onepanuu npucBanBaHUs:

operator =(X) - KOHTelHepy MPUCBANBAIOTCS dJIEMEHTBI KOHTEHHEpa X

assign(n, X) - mpucBauBaHUE KOHTEHHEPY N KOIHIA 3JIEMEHTOB X (HE JJIs ACCOIMATUBHBIX
KOHTEHUHEPOB)

assign(first, last) - npucBauBanue s1emenToB U3 nuanasona [first:last]

AccouuaTuBHbIE OIIEpaLUu:

operator [](k) - mocTyn K aaeMeHTy ¢ KimrouoM K

find(K) - HaxoauT 35eMeHT ¢ Ki1rouoM K

lower_bound(K) - HaxoauT mepBbIil 37eMEHT ¢ KIro4oM K

upper_bound(k) - HaxoauT mepBbIii 3JIEMEHT C KIIF0YOM, OoJbIiuM K

equal_range(k) - maxomaur lower_bound (umkHror0 rpanuity) u upper_bound (BepxHioo
TPAHUILY) 3JIEMEHTOB C KITI0YOM K

Bektop vector B STL ompeneneH kKak IWHAMHUYCCKUH MacCHB C JOCTYIIOM K €ro
QJIECMCHTAaM I10 UHACKCY.
template <class T, class Allocator = allocator<T> > class std::vector

{
...

h
rae T - TUI npeaHa3HaYeHHbIX U1 XpaHeHus naHHbix. Allocator 3agaer pacnipenenurens
namMsiTH, KOTOpBIfI 10 YMOJIYaHHUIO SABJISACTCA CTAHAAPTHBIM.
B knacce vector onpeznenensl cieayomue KOHCTPYKTOPBI:
explicit vector(const Allocator &a = Allocator());
explicit vector(size_type uwucio, const T &3uauenne = T(),
const Allocator &a = Allocator());

vector(const vector<T, Allocator> &o6bekr);
template<class Inlter> vector(Inlter nauao, Inlter koxerr,

const Allocator &a = Allocator());

[TepBas popma npeacTasisier coO0M KOHCTPYKTOP IMyCTOro BekTopa. Bo BTopoi (opme
KOHCTPYKTOpa BEKTOpa YUCIIO DJIIEMEHTOB - TO YHWCIO, a Ka)XIbIil 3JIEMEHT PaBeH 3HAUEHUIO
3HaueHue. llapameTp 3HaueHHe MOXET OBbITH 3HaUE€HUEM [0 yMmoiuyaHuio. Tperbs dopma
KOHCTPYKTOpa BEKTOpP - 3TO KOHCTPYKTOp KomupoBaHusi. YerBepras (opma - 3TO KOHCTPYKTOP
BEKTOpa, COJIEPIKAIIET0 IMANa30H MIEMEHTOB, 3aIaHHBII HTEpaTOpaMH Ha4ajio U KOHEI.

vector<int> a;

vector<double> x(5);

vector<char> c¢(5, '*");

vector<int>Db(a); //b=a

Jnst mo0oro 0O6beKTa, KOTOPBIA OYAET XpaHUThCS B BEKTOPE, OJKEH OBITh ONpeeNeH
KOHCTPYKTOp 1o yMonuaHuto. Kpome toro, i1 00beKTa 10JKHBI OBITH OIPEIEIeHbI OTepaTophl
<u==.

I[J'IH KJIacCa BEKTOP ONPCACIICHBI CICAYIOIINEC OIICPATOPbI CPABHCHUS:



==, <, <=, !:, > >=,

Kpome atoro, s kiaacca VECtor onpezenseTcs orneparop nHaexca [].

HoBbie 3jeMeHTBI MOTYT BKIIOYaThCs C momornbio (yHkiuit insert(), push_back(),
resize(), assign().

CylecTBYIOIIHME 3JIEMEHTBI MOTYT YIAIAThCS ¢ oMolnbio GpyHkiuii erase(), pop_back(),
resize(), clear()

JlocTynl K OTJENbHBIM 3JIEMEHTaM OCYILECTBISIETCS € MOMOIIbI0 uTeparopoB begin(),
end(), rbegin(), rend().

ManuiyaupoBaHHe KOHTEHHEPOM, COPTHPOBKA, MOUCK B HEM M TOMY I[0J00HOE
BO3MOJKHO C TIOMOIIIBIO TI100aIbHBIX (GYHKIMH ¢aiina - 3aronoBka<algorithm.h>.

#include <iostream.h>
#include <vector.h>

using namespace std;

int main(void)
{
vector<int> v;
for(inti=0;i<10; i++)
{
v.push_back(i);
}
cout << "size =" << v.size() << "\n";
for (inti=0;i<10;i++)
{
cout << v[i] << ",
}
cout << endl;
for (inti=0;i<10;i++)

{
V[i] = v[i] + v[i];

%OI‘ (inti=0;i<v.size(); i++)
{cout <V[i] <<
}
cout << endl:
return O;
}

JlocTym kK BEKTOPY 4epe3 urepaTop
#include <iostream.h>
#include <vector.h>

using namespace std;

int main(void)
{
vector<int> v;
for (int1=0;1<10; i++)
{
v.push_back(i);



¥

cout << "size =" << v.size() << "\n";
vector<int>::iterator p = v.begin();
while (p !=v.end())
{
COUt << *p << n ||;
p++;
}
return O;
}
BCTaBKa )41 y,IIaHGHI/Ie DJICMCHTOB
#include <iostream.h>
#include <vector.h>

using namespace std;

int main(void)

{
vector<int> v(5, 1);
/] BBIBOZT
for (inti=0;i<5;i++)
{
cout << v[i] <<" ™
}
cout << endl;
vector<int>::iterator p = v.begin();
p+=2;

[/l BctaButh 10 351eMEHTOB O 3HaAYeHUEM 9
v.insert(p, 10, 9);
/IBBIBO
p = v.begin();
while (p !=v.end())
{cout << Fp<<"'
p++;
}
[l ynanuteh BCTaBICHHBIC 3JIEMEHTHI
p = v.begin();
p+=2;
v.erase (p, p + 10);
/] BEIBOL
p = v.begin();
while (p = v.end())
{cout <<Fp<<"H
p++;
}
return O;
}
BCKTOp COACPIKUT O6’[>CI(TLI I10JIBb30BAaTCIbCKOI'O KJIacca
#include <iostream.h>
#include <vector.h>



#include "student.h"

using namespace std;

int main(void)

{
vector<STUDENT> v(3);
v[0] = STUDENT("UBaros", 45.9);
v[1] = STUDENT("IIerpos", 30.4);
v[0] = STUDENT("Cuzopos", 55.6);

/] BBIBOZT
for (inti=0;1<3; i++)
{cout <v[i] <™
}
cout << endl;
return O;
}

ACCOI_II/IaTI/IBHBII}'I MaCCHUB COACPIKHUT IMapbl 3HaUeHUH. 3Has OAHO 3HA4YCHHUEC, HA3bIBACMOC
wirouoM (Key), Mbl MOXEM NOJY4UTh IOCTYH K JPYrOMYy, Ha3bIBAEMOMY OTOOPaKCHHBIM
snagenuem (mapped value).

ACCOIII/IaTI/IBHHﬁ MaCCHMB MOXHO IPCACTAaBUTbL KaK MaCCHUB, IAJId KOTOPOroO MHACKC HC
00s13aTENIBLHO JOJI’KCH UMETh I_ICJIO‘II/ICJIeHHBIﬁ THUII:

V &operator []J(const K &) Bo3Bpariaet ccoiiky Ha V, coorBercTByonmii K .

ACCOI_II/IaTI/IBHBIC KOHTeﬁHepBI - 3TO O606H.I€HI/I€ IIOHATHUA aCCOLUMAaTUBHOI'O MaCCHBaA.

AcconaTuBHBIA KOHTEMHEp MApP - 3TO MOCJENI0BATEIbHOCTh Tap (KJIIOY, 3HAUYCHHE),
KOTOpas o0ecrieunBaer 6LICTpO€ MOJIY4CHHEC 3HAYCHHA 110 KIIHOYY. KOHTeﬁHep map
[IPEAOCTABIISET ABYHAIIPABICHHBIC UTEPATOPHI.

AcconaTtuBHbBIM KOHTeHHep mMap TpeOyer, 4ToObI JUIsl TUIIOB KJIIOYa CYIIECTBOBala
oneparust < . OH XpaHUT CBOU 3JIEMEHTHl OTCOPTUPOBAHHBIMHM IO KIIOUY Tak, 4TO Hepedop
MMPOUCXOAUT II0 TOPAIKY.

Cnenudukarnus mabioHa s Kjiacca map:

template<class Key, class T, class Comp = less<Key>,

class Allocator = allocator<pair> >

class std::map;

B knmacce map onpeneneHsl Cieayrnme KOHCTPYKTOPbI:

explicit map(const Comp &c = Comp(), const Allocator &a = Allocator());

map(const map<Key, T, Comp, Allocator> &aob);

template<class Inlter> map(Inlter first, Inlter last, const Comp &c = Comp(),

const Allocator &a = Allocator());

IlepBas ¢opma mpexacraBiser co0OW  KOHCTPYKTOP IMYCTOTO  acCOIMATHBHOTO
KOHTEWHEpa, BTOPasi - KOHCTPYKTOP KOIMUH, TPEThs - KOHCTPYKTOP aCCOIMATUBHOTO KOHTEHHEPA,
COJICPIKAIIETO TUAMa30H 3JICMEHTOB.

OmnpeerneHa onepanus NPUCBAaUBAHUS:

map &operator =(const map &);

OmnpeneneHsl cneayroue onepanun: ==, <, <=, 1= > >=

B map xpansTcs mapsl KiIr04/3HauCHUE B BUIe 00BEKTOB THITA Pair .

Co31aBarh mapbl KJIF0Y/3HAYEHUE MOYKHO HE TOJBKO C MOMOIIBI0 KOHCTPYKTOPOB Kjlacca
pair, Ho u ¢ momoIkio (yHKIEKA Make_pair, KoTopas co3maeT 0OBEKTHI THIA PAil , UCTIONB3Ys
THUIIBI JIAHHBIX B KAYECTBE MApaMETPOB.

Tunuynas oneparyst IJIsl aCCOIMaTHBHOTO KOHTEHHEPA - 3TO ACCOIMATHBHBIN MTOUCK TIPU
nomotnu onepaiu uaaekcanuu ([]).



mapped_type &operator [J(const key_type &K);

MHuoxxecTtBa Set MOKHO paccMaTpuBaTh KaK aCCOLIMATUBHBIC MACCHBBI, B KOTOPBIX
3HAYCHHUA HC UTPAIOT POJIM, TAK YTO MbI OTCJIC)KUBACM TOJIBKO KJIFOYH.

template<classT, class Cmp = less<T>, class Allocator = allocator<T> >

class std::set

{
...

I3

MHOXEeCTBO, KaK U aCCOI[MATUBHBII MAacCHB, TPeOYeT, YTOObI /sl THIA T CyIIeCTBOBaIA
ornepanus "mMenbiie" (< ). OHO XpaHUT CBOHM 3JIEMEHTHI OTCOPTUPOBAHHBIMH, TaK YTO Hepedop
HPOUCXOIUT IO MOPSIIKY.

Kaxnpiii  anropuT™ BbIpakaeTcsi MmMaOIOHOM (QYHKIMH Wi HAO00pOM IIa0JIOHOB
byukimii. TakuM 00pa3oM, aaropuT™M MOXET padoTaTh C OYEHb Pa3HBIMH KOHTEHHEpaMH,
COZICPIKAIIUMH 3HAYCHUS Pa3HOOOPA3HBIX THIIOB. AJITOPUTMBI, KOTOPBIE BO3BPAIAIOT HUTEPATOP,
KaK MPaBHUJIO, /U COOOIMICHUS O HEyAadye HCIOJb3YIOT KOHEIl BXOJHOW MOCIIEeI0BATEIbHOCTH.
AJNTOPUTMBI HE BBITIOJHSIOT MPOBEPKU JHMana3oHa Ha WX BXOje W Bbixoje. Korma amropurm
BO3BpAIllaeT UTEPATOP, 3TO OYAET UTEPATOP TOrO K€ THUIA, YTO U ObLI HA BXOJE. AJTOPUTMBI B
STL peanu3yioT O0JBIIMHCTBO PacIPOCTPAaHEHHBIX YHUBEPCAIBHBIX OTEpaIfii ¢ KOHTEHHEepaMH,
TaKHe KaK MPOCMOTp, COPTHPOBKA, MIOMCK, BCTABKA M yJAJICHUE 3JIEMEHTOB.

AJITOpUTMBI OTIpeJiesieHbI B 3aroioBoYHOM (aiine <algorithm.h> .

Hwke npuBeneHbl HMEHa HEKOTOPBIX HaubOJee YacTO HCIONb3YeMbIX (DyHKIH-
anroputmoB STL.

Hemomudunupyromnie orneparum.

for_earch() - BeImoTHSIET OnIEpaIiK IS KaXKI0TO JIEMEHTa MOC/IeI0BATEIbHOCTH

find() - HaxoauT MepBOE BXOXKICHHE 3HAYEHHUS B IIOCIEA0BATEILHOCTh

find_if() - HaxomuT nepBoe COOTBETCTBHE MPEANKATY B IOCIICI0BATEILHOCTH

count() - mOACUYMUTHIBACT KOJUYECTBO BXOXK/ICHHUI 3HAYCHHUS B MTOCIIEI0BATEIBHOCTD

count_if() - mogcunThIBaET KOJIMYECTBO BHIMOJTHEHUH MPEIMKATa B ITOCIICI0BATEILHOCTH

search() - HaXOJIUT nepBoe BXOXJICHHUE MOCJIeIOBATEIIBHOCTH KaK
TOJIITOCIIEIOBATEILHOCTH

search_n() - HaxoauT N-¢ BXOX/ICHHE 3HAYCHUS B MTOCIIE0BATEIBHOCTD

Moauduiupyroniye oneparuu.

copy() - KOImUpyeT MOCIeI0BATEILHOCTD, HAYMHAS C TIEPBOTO 3JIEMEHTA

swap() - MeHsIeT MecTaMH J1Ba 3JICMEHTa

replace() - 3amMeHsieT 3JIEMEHTHI ¢ YKa3aHHBIM 3HAYCHUEM

replace_if() - 3aMeHsIeT 3J1IeMEHTBI ITPH BHIMOJIHEHUH MTPEIUKATa

replace_copy() - xomupyeT MOCIEI0BAaTENLHOCTh, 3aMEHSsA JJICMEHTHI C YKa3aHHBIM
3HAaYCHHEM

replace_copy_if() - xkomupyeT mOC/IEAOBATENbHOCTh, 3aMEHSS DJICMEHTHI  TPH
BBIMTOJIHEHUH TTPEIUKATA

fill() - 3amMeHsieT Bce 37IeMEHTHI JAHHBIM 3HAYCHUEM

remove() - yaanseT 3JIeMEHThI C JaHHBIM 3HaYCHHEM

remove_if() - yaasnsier 3JeMeHTHI TPX BBIIOJIHEHUH TIPEINKaTa

remove_copy() - KommpyeT IMOCAeI0BATEIbHOCTh, YyIalAs 3JAEMEHThI C YyKa3aHHBIM
3HAYCHHEM

remove_copy_if() - komupyeT mocie0BaTeIbHOCTD, YIS SJIEMEHTHI ITPH BBITIOTHEHUH
npeauKaTa
reverse() - MeHsIET MOPAIOK CIIEOBAHUS SJICMEHTOB Ha OOPATHBIN

random_shuffle() - mepememiaer 3JeMEHTBI COTIACHO CIY4YailiHOMY PaBHOMEPHOMY
pacnpenenenuto ("Tacyer" mocienoBaTeIbHOCTH)



transform() - BeIMONHSAET 3aJaHHYIO ~ OMNEpAIMI0O  HAJ  KaXIbIM  JJIEMEHTOM
MOCJIEI0BATEIbHOCTH

unique() - yaanseT paBHbIC COCEIHUE SJICMEHThI

unique_copy() - komupyeT MoCIeA0BATEIbHOCTD, YIS PABHBIC COCEIHUE DIEMEHThI

CoptupoBka.
sort() - copTupyer mocie0BaTeIbHOCTh ¢ XOpolIe cpeaHen 3 HEeKTHBHOCTIO

partial_sort() - coprupyeT yacTh moCICI0BATEIIBHOCTH

stable_sort() - coptupyert nocienoBareibHOCTh, COXPAHs MOPSIOK CICIOBAHUS PABHBIX
3JICMCHTOB

lower bound() - HaxomuT TEpBOE BXOKIACHHWE 3HAYEHHS B OTCOPTHPOBAHHOM
I0CJIEI0BATEIbHOCTH
upper_bound() - HaxoauT EpBHIi 37€MEHT, OOJIBIINI YeM 3aJaHHOE 3HAUCHHUE

binary_search() - ompenmenser, ecTh JU JaHHBIA 3JEMEHT B OTCOPTHUPOBAHHOM
IOCJICIOBATEILHOCTH

merge() - ciuBaeT JiBe OTCOPTHUPOBAHHBIC MOCIICI0BATEIIBHOCTH

Pabota ¢ MHOXeCTBaMHU.

includes() - npoBepka Ha BXOXK/ICHHE

set_union() - o0beIUHEHE MHOXKECTB

set_intersection() - nepeceueHre MHOKECTB

set_difference() - pasHocTh MHOKECTB

MMHUMYMBI B MAKCHMYMBI.

min() - MeHbIIIce U3 ABYX

max() - 6osblee U3 ABYX

min_element() - HaMeHbIIIEE 3HAYEHUE B [TOCIIECI0BATEILHOCTH

max_element() - HanOoJbIlIee 3HAUCHKE B TIOCIICI0BATEIILHOCTH

IlepectanoBkwu.

next_permutation() - ciieayroras nepecTaHoBKa B JIGKCUKOTPapUUESCKOM MOPSIKE
prev_permutation() - mpeapiayIias mepecTaHOBKa B JIEKCHKOTPahUUECKOM MOPSIKE
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